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[NOACHUTEJIBHA A 3AIIMCKA

denepanpHas pabodas mporpaMMa MO XMUMHUH JUII OOYYAIOIIUXCS C 3aJICPKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepasbHOrO TrOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHgapra ocHOBHOro obmero oOpasoBanus (IIpwkas Munmnpocsemienuss Poccun ot
31.05.2021 . Ne 287) (mamee — DPI'OC OOO), DenepanbHOl aganTUPOBAHHOM
oOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 00y4YaroIIMXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsenienus: Poccun ot 24
HOsiOpss 2022 1. Ne 1025), ®denepanbHoit paboyeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 10 ydeOHOMY mpenmery «Xumusi», DenepanbHOM MNPOrpaMMBbI
BOCIIUTAHUSI, C YYETOM paCIpEAeNIeHHbIX IO KJaccamM MpOBEepsAeMbIX TpeOOBaHUU K
pesynapraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTENbHON MPOTPAMMBbI
OCHOBHOIO 00111er0 00pa3oBaHus [Ji1 OOyYarOUIUXCS C 3aJCPKKOM TMCUXUUYECKOTO
pa3BUTUSIT U DJIEMEHTOB  COJCp)KaHUsS, TMPEJACTABICHHBIX B  YHUBEPCAIHLHOM
konudukarope no xumuu, KoHieniuu npenogaBanus yu4eoOHOro npeamera «XuMush B
o0pazoBaTebHBIX OpraHuzamnusax PO, peanusyommux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MIPOTPaMMBL.

[Iporpamma mo XxuMuu pazpaboTaHa C LEJIbI0 OKa3aHUS METOJUYECKONW MOMOIIU
YUHUTEIO B CO3/IaHUU paboveil mporpaMMbl MO0 y4eOHOMY MPEAMETY.

VYuebnsiii  npeamer — «XWMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEaMETh». B cucTeMe ecTeCTBEHHOHAyYHOTrO OO0pa3oBaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAY4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBBI XMMHYECKHX 3HAHHM,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW W3HMU, HABBIKOB 370POBOT0 M 0O€30MACHOTO JIJIst
YelioBeKa M OKpYyXaroled ero cpeasl oOpasza >KH3HU, a TakKe B BOCIUTAaHUU
DKOJIOTHYECKOMN KYJIbTYPBI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe30macHoOi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMUU C JPYTUMH IpEaIMeTaMu
IIKOJILHOTO Kypca.

[Iporpamma BKJIFOYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHUYECKON XUMHUH.
I'maBHO naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYArOIIUXCS M UX
0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxaHuu TaHHOTO Kypca Mpe/ICTaBICHbl OCHOBOIOJIATaloe XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIONIUME HM3YYEHHWE COCTaBa U CTPOCHUSI BEILECTB,
3aBUCHMOCTH HUX CBOWMCTB OT CTPOEHHs, IPOTHO3UPOBAHUE CBOMCTB BEIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALCHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MTOJTYYEHHS BEIIECTB U MaTEPUAJIOB.



TeopeTH4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XMMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsAipHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKuMu
CBEJICHUSIMU O CTPOCHHUM aToMa, BUIAX XHUMHYECKOW CBSI3U, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUUECKUX PEAKIIH.

B u3ydenun kypca 3HauUMTEIbHASL POJIb OTBOJUTCA XUMUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIA0OpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBuil Oe30MacHOd paboThl B
XUMHUYECKOM J1abopaToOpuH.

Peanuzanmst ;JaHHON MPOTPaMMEBI B MPOIECCE 0OYUCHUS MTO3BOIUT 00YJIArOIITUMCS
c 3IIP ycBouTh KIIOYEBBIC XUMUYCCKHE KOMIICTCHIIMA W TIOHATH POJb M 3HAYCHHE
XUMUU CPEIIU APYTHX HAYK O TIPUPOJIC.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYy4arOUIUXCS HAYyYHOTO
MUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAO0B (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TNPUMEHEHMS] HAayYHBIX
3HAHWI, OCHOBAaHHOTO HAa MEXIIPEAMETHBIX CBs3sIX ¢ mIpeameramu «OKpyKarouiui
mup», «Duzukay, «buonorus», «['eorpadus», «Marematuka» u dopmMupyer
KOMIIETCHIIUM, HEOOXOJMMBbIE JJisi TMPOJOJDKeHHs oOpa3oBaHHMs B 00OJacTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAIBHOM  TPAMOTHOCTH, yMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTAaBICHHYIO B
paziuuHbX Gopmax. 3HAUMMOCTh MpPEAMETa JJIsl Pa3BUTHUS KU3HEHHONW KOMIIETEHIIUU
oOyvatomuxcsi ¢ 3I[IP 3akmrodyaercss B YCBOGHMH OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3JIOPOBOTO M OE30IMACHOTO JIs
YeJIoBeKa U OKpYKarolleld ero cpeinrl o0pasza >KU3HU;, (POPMUPOBAHUU DKOJIOTHYECKOU
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojiepkaHue 0oO0ydeHUs mpeaMery «XUMUus» ¢ y4eToM
0co0bIX 00pasoBarenbHbIX MoTpedbHocTel obyvaronuxcs ¢ 3[IP. OBnanenne yueOHbIM
MPEAMETOM «XUMHS» MPENICTABISACT OMPEASICHHYIO TPYAHOCTh IS O0YYaIOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMHM MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TOHWKCHHBIM I103HABATEIILHHIM WHTEPECOM W HHU3KHUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jns mpeonosieHus TPYAHOCTEM B U3YYEHUM YYEOHOTO mpeameTa «XuMUsH»
HEOoOXo/IMMa ajianTaius o0beMa U XapakTepa yu4eOHOro MaTepuana K mo3HaBaTeJIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu OOyYaromMXcs, Y4eT UX OCOOCHHOCTEM pa3BUTHUS:
WCITOJIb30BAaHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIIPEIMETHBIX CBsI3EH,
MTOCTENEHHOE YCIOKHEHUE N3y4yaeMoro MaTepuania.

[Ipy wu3yyeHUM XUMHHM HEOOXOJAMMO OCYIIECTBIATh B3aUMOJCHCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepual peKOMEHAYETCS M3ydaTh B IPOLECCE MPAKTUYECKOU
nesiTenbHOCTH. BO3MOXKHO BBIZIETICHUE OTJEIBHBIX YPOKOB Ha PEIICHUE 33/7a4 B CBS3H
CO CIIOKHOCTBIO aHanm3a Tekcta oOydarorumucs ¢ 3I[IP. Opranmdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYarolIuXcsl Ha YpPOKaxX XUMHUHU
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CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XMUMHUH YAENAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUHI ¥ (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUsH»

OO0mue uenu u3y4yeHUs Yy4yeOHOro mnpeameTa «XUMHUS» MPEJICTABICHB B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanusi. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
0o0pa30oBaHUsl, HANPABIECHHOCTH OOYyYEHMs HAa PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ MHTEIEKTa U oOmiell KyiabTypbl. OOyueHHe YMEHHUIO YUUTHCA H
IPOJOIKATh CBOE 00pa30BaHME CaMOCTOSTENIBHO B HACTOSAIIEE BPEMs SBIISACTCS OJIHOM
U3 BOKHEHIINX (PYHKIMHN y4eOHBIX MPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3I1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO nporpammy,
JOMUHUPYIOIEE 3HAaUCHHUE TPUOOPETAIOT TaKUE 1IENIU, KaK:

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

HalpaBJIeHHOCTh OOY4YEHHs] HAa CUCTEMAaTHYECKOE NPUOOIIEHUE Yydalluxcs K
CaMOCTOSATEJIbHOM ITO3HABATEIbHOM JESITEIIBHOCTH, HAYYHBIM U IPAKTUYECKUM METOJaM
NO3HaHMs, POPMUPYIOIIUM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUU;

o0OecrieyeHne YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOYy4arOUUMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJISl PA3JIMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMHUpoBaHUE YMEHUN OOBSCHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIEr0 MUpa
Ha OCHOBaHWM 3HAHUU U OMbITA, OJYYCHHBIX MPU U3YUCHUN XUMHUH;

dbopMupoBaHue y OOyYaroIIMXCs TYMAHMCTUYECKHUX OTHOIIECHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN [UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
NOBEJICHUS B OBITY U TPYIOBOM JESATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY’Karolle MMPUPOIHOMN CPeENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue cleayonmX 3a1ad, 00eceurnBaronX peann3aluto
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHWE TIEPBOHAYATIBHBIX CHUCTEMATU3MPOBAHHBIX MPEICTABICHUNA O
BEIIECTBAX, UX MPEBPALIECHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAICHHE MOHATUIMHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nactu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHHUYECKUX M
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJI€HHUM XKWBOW M HEKUBOW MPUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMH XUMHUYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KM3HEHHBIE CUTYallUU, CBS3aHHBIE C XHWMHEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIECTBAMH, MCIOJIb3YEMbIMH B TOBCEIHEBHOW >KU3HH,
YMEHUEM aHAJIM3UPOBAaTh M IUIAHUPOBATh SKOJIOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJSAX COXPAHEHUS 30POBbSI U OKPYXKAIOIIEH CPEJIbI;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIAaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
MIPUYUHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TpPU TMPOBEICHUM HECIOXKHBIX XUMHUYECKHUX
AKCIIEPUMEHTOB C MCIIOIh30BaHUEM JaOOPaTOPHOTO 000PYIOBaHUS U TIPHUOOPOB;

dbopMupoBaHuEe TPEACTABICHUN O 3HAYECHUHM XUMUUYECKOW HAyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YKCIIE B MPEAOTBPALICHUU TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaANITAIIMU Y4eOHOT0 MAaTEPHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHHSI MPOTPAMMHOTO Marepuajga 0OydaroluuMUCs C
31IP. Bonpioe BHUMaHHME JOJKHO OBITH YJElIeHO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPH COXPAaHEHUU OOIIero 6a3oBOro ypoBHs.
OH 10MKEH MO COACPKAHUI0 U 00BEMY OBbITh aAaNTUPOBAHHBIM JJISI O0YUYAIOIINXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMHU 00pa3oBaTelbHBIMU TOTpeOHOCTIMU. CreayeT
o0JieryuTh OBJNaJeHuE MaTepuaioMm oOydaromumucs ¢ 3I[IP mocpencrBom ero
JETaTbHOTO OOBICHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUN C MCIOJIb30BAHHEM MPUEMOB AJITOPUTMU3ALUU U BU3YaTbHBIX
ornop, 00y4YeHUs CTPYKTYPHUPOBAHUIO MaTepurara.

Bonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OTOpa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JJAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU TpenaMetramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepuall C pPa3HbIX TOYEK 3pEHuf,
MEXITPEMETHBIE CBSI3M CITOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYE€HHBIX 3HAHUM U MPAKTUYECKUX YMEHHUIA.

[Ipy moAroToBKEe K ypOKaM y4YuTeIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
o0yyJaromuxcsi YMEHUN aHaJIM3UpPOBATh, CPABHUBATH, 0000IaTh U3yUYaeMblil MaTepual,
IJIAHUPOBATh TMPEACTOSAIIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpOJib. HeoOxomumo
MOCTOSIHHO CJICAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIeHUs] BBICKAa3bIBAHUM
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI M AesATENbHOCTH, oOydarontuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOMIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHNUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IlpumepHble BuAbI aeATedabHOCTH oOy4dawmuxcs ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMH U 00eCIeYNBAKOIINE OCMBICJIEHHOE
O0CBOEHHE CO/IEPKAHNM 00Pa30BaHMS MO0 NMpeAMeTy « XUMUD)
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Conmepxanue BUAOB aesTenbHOCcTH oOyuwatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UX 0coObIMU 00pa30BaTeIbHBIMU MOTpEeOHOCTSIMU. [loMHMO MIMPOKO
ucnosibdyembix B @OIT OO0 o0mux st Bcex 00y4arolUXCsi BUAOB JIESITEIIBHOCTH
CIeNyeT YCWIUTh BUIbl ACATENBHOCTH, CHEU(GUYHBIE [UIsI JIaHHOM KaTeropuu
oOyuarouxcs, 111 00ecrneueHnss OCMBICIIEGHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
N0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONU ICSTENBHOCTH C aKTUBU3AIUMEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUIOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3THYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTHY B
M3YYEHUU MaTepHualia; MCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yalbHOW OMOPHI (TUIAHBI,
o0pasipl, CXeMBbI, IA0JIOHBI, ONTOpHbIe Tabnuiibl). g pa3utus y odydarommuxcs ¢ 3[1P
YMEHHs JelaTh BBIBOABI, (OpMHpPOBaHHS TPaMOTHOTO pPEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO MCIOJB30BaTh OMOpHBbIE cioBa W Kiumie. Ocoboe BHUMAHHE CIEIYET
YVAEIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBJIECHUE PHUCYHOUHBIX U
BEpOANBHBIX  CXEM, COCTaBJieHHME TaOJiMll, COCTAaBJIIEHUE KJIACCHU(PHUKALUU C
0003HaYEHHBIMU OCHOBAaHUSAMHM ISl KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMU H
Ap.

[TpumepHas TemaTuyeckas U TEpMUHOJIOTHYECKas JieKcuka cooTBeTcTByeT DPOII
000.

s oOyuaromuxcst ¢ 3[IP cyiiecTBEeHHBIMU SIBISIIOTCS NpUEMBbl pabOThI C
JEKCUYECKUM MarepuajioM 1o npenMery. IlpoBonurtcs cneumanbHas paboTta 1o
BBEJICHHIO B aKTHUBHBIA CJIOBAaph OOYyYarOIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOJSATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yallbHas
MOJ/JIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JIJISl aKTyaJIn3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHE

B coorBerctBUM ¢ @enepalibHbIM  TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMHs» BXOIUT B
npeaMeTHyo obnacth «EcTecTBEeHHOHayuHbIE MPEIMEThD) U SIBISIETCS 003aTeNIbHBIM
I U3YUECHHUSL.

Y4ebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX 4acoB — 1Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanre y4eOHOro mpenMera «Xumus», mnpeactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DOI'OC OOO, pa3paboTaHo C y4EeTOM
@enepanbHOl  OCHOBHOW  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOWIETrO
oOpa3zoBaHMsl 1O Yy4yeOHOMY TMpeaMeTy «XuMHUsS», COOTBeTcTByeT DenepaibHON
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTelbHOM TMPOrpaMMe OCHOBHOTO  OOUIEro
00pa3oBaHUs O0YJAIOIIUXCS C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUEBHOI'O ITPEJAMETA «XUMMW»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipenmer xumuu. *Ponp Xumum B KW3HM YenoBeka.® Tena M BellecTsa.
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du3nvecKre CBOICTBA BEIIECTB. ATrperaTHO€ COCTOSIHME BelleCTB. * XUMHUS B CUCTEME
Hayk.* Uwuctele BemectBa U cMecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e30macHOro o0pallleHus ¢ BEIECTBAMU U J1a0OpaTopHbIM 00opynoBanueM. *[loHsTue
0 METOJAaX MO3HAHUS B XUMHH.*

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE HJIEMEHThl. 3HAKU (CHUMBOJIBI) XUMHYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cilokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudgeckas ¢opmysna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKoH
MIOCTOSIHCTBA cocTaBa BemlecTB.* (OTHOCUTENbHAS MOJICKYJsIpHass Macca. MaccoBas
JI0JIsI XUMUYECKOT0 3JIEMEHTa B COCMHEHUH.

Ou3nyeckue W XUMHUYECKUE sBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUU. 3aKOH COXPAHEHUS MacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, Pa3JIOkKEHUS,
3aMeleHus, 0OMeHa).

XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C IpaBUIaMHU
paboThel B J1abopaTopuu M MpUEMaMH OOpalieHHs] ¢ JIabOpaTOPHBIM 00O0PYIOBAHUEM;
M3Y4YCHHE U OIHCaHuEe (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB;
HaOmoieHne pu3nyeckux (IJIaBJICHUE BOCKA, TasTHHUE JIbJa, PACTUPaHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUs BOJIbI) M XUMHYECKHUX (TOPEHUE CBEUH, MPOKATUBAHUE MEAHON
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sBJICHUM, HAOMIOACHHE U OMHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3loKeHHe caxapa, B3auMOJICHCTBHE
CEpHOM KHUCJIOTHI C XJOpuaAoM Oapusi, pasznoxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHuM, B3aUMOJCICTBUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pazziesieHus: cMecei (C MoMOIIbI0 MaruuTa, GUIbLTPOBAHKE, BhIMTAPUBAHUE, TUCTUILISIIMS,
xpoMarorpadusi), TpoBeACHUE OYUCTKUA TMOBAPEHHOW COIM; HAOIIOJCHHE U OMUCAHUE
pe3yibTaTOB TPOBEICHUS OMbITA, WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rmpeacTaBuTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — slI€MEHT M IIPOCTOE
BenecTBo. Haxoxxienue kucnopoga B mpupone, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUs KUCIOpoJa B
nabopaTopun *u mpoMbliuieHHOCTH. * [IpuMenenne kuciopona. [lonsitue 00 okcumgax.
Kpyrosoport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIopoa.

TennoBoi 3pPexT XuMHUYECKON peakiiui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIAOTEPMUYECKHUE PEAKINUH. TOIIIMBO: yrojib U METAH. 3arpsA3HEHNUE BO3yXa, YCUIICHUE
MapHUKOBOTO A deKkTa, pa3pylieHrue 030HOBOTO CIIOS.*

Bonopon — aneMeHT u npocToe BeniecTBo. HaxoxeHne Bomopoaa B MPUPOJE,
¢du3nUecKkue U XMMUYECKHUe CBOMCTBA (Ha MpUMEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHJIaMHU METaJIOB), MPUMEHEHHe, *crnocoObl noiaydeHus.* [loHsTHEe O KHUCIOTax |
COJISIX.

KonuuectBo BemiectBa. Monbs. Momsipuass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersr mo xummudeckoit hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHHH, KOJMYECTBA BEILECTBA, MOJISIPHOM MacChl, MOJISIPHOTO 0O0beMa
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ra3oB. Pacu€Tbl Mo XUMUYECKUM YPaBHEHUSIM.

*®duznueckue cBorcTBa BoAbl.* Boga. Ee cocras, cTpoenue u monekysbl. *Boja
KaKk pactBoputTenb.* PacTtBopbl. *IIoHSTME O HACBIIIEHHBIX M HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BeleCcTB B Boje.* Pacuer maccoBoil nomm
BELIECTBa B pacTBope (IPOLIEHTHas KOHIEeHTpamus). MaccoBas J0Js BellecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3liOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ meTamyiaMy, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonsTre 06 ocHOBaHUSIX. Poiib pacTBOPOB B MPUPOJIC U B )KU3HU YEIOBEKA.
Kpyrosopot Boabl B mpupoje.* 3arpsi3HeHHE TPUPOJHBIX BoA. OxpaHa W OYHUCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUMU. Knaccudukanus
HEOpPraHMYeCcKuX coeAuHeHud. OKcuapl: cocTaB, kiaaccudukanus (KUCIOTHEBIE,
OCHOBHBIE, *aMdoTepHbIe, HecoNieoOpa3ytolue - Ha npumepe okcuaa yriaepona (Il) u
okcuaa azora (II)), Homenknarypa.* *[lonmydeHue* U XUMHYECKHUE CBOMCTBA OKCHUJIOB
(B3aumojieiicTBUe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarms
OCHOBaHUW: IWMIEIOYM W HEpPACTBOPUMBbIE OCHOBaHUs. HoOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBHUE C OKCHIAMU
HEMETAJIOB, KUCIOTaMH, coJiAMH). *[lomydenne ocHOBaHUU. *

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3NYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJISIMH, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.* Psa
aktuBHoctn MetawioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJIEi,
*crmocoObl MOJIy4eHUs*, B3aUMOJICUCTBUE COJIEH ¢ MeTallaMH, KUCJIOTaMH, IeJioYaMu
U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 am@oTepHbIX TMAPOKCHAAX (HA MpUMEpPE LMHKA U *aTtOMUHUS*):
*XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U LIEIOYaMH, Pa3I0KEHHE TIPH
HarpeBaHuM) U NojiyueHue.*

['eHeTnyeckass CBsI3b  MEXKAY KJIaccaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOIa
B BO3/IyX€; MOJIyYCHHE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHHS U MPEKPAILICHUS TOpeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C Pa3IMYHONM PAaCTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJICMCTBUE BOJIbI C MeTa/llaMH (HaTpUEM U KajblueM) (BO3MOXKHO
HCIIOJBb30BAaHNE BUJICOMATEPUATIOB); OMPECIICHUE PACTBOPOB KHUCIOT U IIEIOYEH C
MOMOIIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OOpa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB; HAOIIOJCHUE WM3MEHEHUS OKPACKW HHIAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoveil; u3yuenune B3aumoaeiicteus okcuaa meau(Il) ¢ pacteopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 PacTBOpa COJIM; pEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BakHelue Kiacchl HEOPraHUYECKHUX



COEIMHEHUN.

[lepronuueckuii 3akoH u llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. . Menaeneera. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIINH.

[lepBble MOMBITKHU KJIacCU(PHUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENbHbBIE METaUIbl, TaJIOTEHBI,
WHEPTHBIC Ta3bl). *DIeMEHThI, KOTOpbIe o00pa3yloT aM(OTEepHBIE OKCHUILI U
TUAPOKCUIBI. *

[lepnogmuecknii 3akoH. llepumoamueckas cucTEMa XHMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas u * IIMHHONIEpHUOAHAS ™ bopMbI
Ilepnoguyeckorr cucrteMbl xumMudeckux 3nemeHToB [[. U. Menneneesa. Ilepuonsl u
rpynnbl. OU3MYECKUH CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB IEPUOJIA U TPYMIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oromnbl.* Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 xumudeckux sinemeHToB [lepuonnueckoi
cucreMbl J[. 1. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxenuto B Ilepuonunueckon cucreme /. 1. Menneneesa.

*3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIBIX MEPHOJIOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (MOPSIAKOBOTO) HOMepa 3HAaueHHUE
[Tepunonnueckoro 3akoHa u I[lepruoaMYECKON CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuUTHA HayKu U npakTuku. [[. 1. MeHnneneeB — yu€Hbli U rpaxJaHuH. *

Xumuyeckass cBsi3b. KoBajeHTHas (MOJsipHas W HEMOJSpHAs)  CBS3b.
*INEeKTPOOTPULIATETLHOCTh AaTOMOB XMMHUUYECKHUX JIEMEHTOB.* MlOHHAs CBA3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCJIEHUS U BOCCTAHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHYECKUN OSKCIEPUMEHT: H3y4YeHHue oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCHIA LIMHKA C PACTBOPAMH KHCIIOT U LIEIOYEH;
[IPOBEICHUE OIBITOB, WUTHOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COCTUHEHMS).

MexnpeaMeTHbIe CB3U

Peanmuzanust MeXnpeaMETHBIX CBsS3ed MNMpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TMOHSTHH,
TaK W TIOHATHH, SBJISIONMIMXCS CHCTEMHBIMH JIUIS OTJEIBHBIX MPEIMETOB €CTECTBECHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEeHHO-HAy4YHBIC TIIOHATHS: HAy4HbIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, Kiaccu(HKaIys, MepruoIudHOCThb, HAOI0ICHNEe, SKCIICPUMEHT,
MOJICIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

duznka: mMaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU, U30TOIHI,
PaIMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUU 3apsij, BEIIECTBO, TEIO, OOBEM,
arperaTHo¢ COCTOSIHHE BEIECTBA, ra3, (PU3HYCCKHUE BEIMYMHBI, SIUHHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HBIC
MCKONIaeMbI€, TOTLJIMBO, BOJHBIE PECYPCHI.

COILEPKXAHUE OBYYEHUA B 9 KIIACCE

BemectBo 1 xXuMHuueckas peakuus

[lepnomnueckuii 3akoH. Ilepuoguueckass cuUCTEMa XHWMHYECKHX HJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIWS, KaJIbLWA U UX COCIUHECHHI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
PEETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKON PEMIETKHA U BUAA
XUMHYECKOU CBSA3U.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoaHas 1
TpUBHAJIbHAs1). XMMUYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHMYECKUX COCIUHEHHM, TCHETUUECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUEeCKUX peakiuil Mo pa3IMuHbIM MpHU3HAKaM (110 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3(P(DEKTy, O U3MEHEHUIO
CTENICHEH OKHUCJICHUS XUMHYECKHUX DOJIEMEHTOB, *I0 00paTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- W DHJIOTEPMHUYECKHE peakiuu. *TepMoXumMuuecKue
ypaBHEHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsTne 00 0OpaTUMBIX WU
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TETEPOrCHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeNIeHnE XMMUYECKOTO PaBHOBECHS.
@DaKTOpPHI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUH U TMOJOKEHHE XUMHYECKOTO
paBHOBecHus. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C HUCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTrO OaiaHca.

Teopus 3MEKTPOIUTHYECKON AUCCOLMALAN. DJIEKTPOIUTAYECKAS TUCCOIUALIMSL.
DJIEKTPOIUTBl W HEJJIEKTPONIUTHl. KaTWOHBI, aHMOHBL. *MeEXaHu3M IUCCOLUAIUU
BEIIECTB C pPa3JIMYHbIMUA BHJAAMHU XUMHUYECKOW cCBs3u. lloHatne o crenenu
nucconuanyu.* CUIbHbBIC U CJIa0bIe DJIEKTPOJIUTHI.

Peakniun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 0
KoHUA. [TonmHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBETE NPEACTABICHUNA OO0 BJICKTPOIUTUUECKOMN
mucconuann. Cpena pactBopa. KadecTBeHHblE peakIMM Ha KAaTUOHBI U AHHUOHBIL:
XJIOpUa-, OpoMuI-, HOAUA-, CyibdaT-, kKapOoHaAT-, CcHIMKAT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHusl, KaJblUs, aJIIOMUHMS, Keheza (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIIME B BOJHBIX pACTBOpaXx.

XUMHUUYECKHIM OKCIEPUMEHT: O3HAKOMJICHHME C MOJACISIMH KPHUCTAJUIMYECKUX
pPEHIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTalIoB (rpadura U ajiMasa),
CIIOKHBIX BEIIECTB (XJOpUJia HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEaKIMU OT BO3JICHCTBHS pa3IM4YHBIX (AaKTOPOB; HCCIIEIOBAHUE
AJIIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLECCA AUCCOLUALNK KUCIOT, HIEN0YEN U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKA MPOTEKAHUS pPEakiMid HMOHHOTO oOMeHa (oOpa3oBaHue
OCaJika, BBIJCJICHUE raza, 00pa3oBaHMUE BOJIbl); OMbBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii (TOpeHue, peakluud pas3iokKeHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMmeranibsl 1 X coequHEeHUs

O6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpe XJopa (B3auMOJEHCTBUE C
MeTaljlaMi, HEMeTallaMd —  BOAOPOJOM U  KHUCIOPOAOM, *mieroyamu’™).
Xnoposogopo. CossiHas KMCIIOTa, XUAMUYECKHE CBOMCTBA, *NOMydeHne™, npuMeHEHHeE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKa.* BaxkHelme Xaopuasl U
UX HaXO0XKJICHHE B IIPUPO/IE.

Oobmas xapakrepuctuka »3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (QuU3MUYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnotponHsle MOAM(HUKAUKMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbI
(B3amMopeiicTBHE *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJllIaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOM MU CEepHOUM Kuciaoramu).* CepoBOAOpOA: CTPOECHHE,
¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuapl cepbl KaKk MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas kucioTta: Gu3ndecKkue
U XUMHUYecKkue cBoicTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cylbdar-uoH. CepHucras kuciaora. * XUMHUYECKUE peaKLuu,
JeXalue B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequHeHui B npupoe. [Ipumenenue cepol U €€ COeIMHEHNH B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arps3HEHHE OKpYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpanieHus.

OOmast xapakTepucTuka »dyieMeHTOoB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHble CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHMEe U XHUMHUYECKHE CBONCTBA
(B3auMOJEHCTBUE C METaJUlaMd M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMuUak: (u3nyeckue M XUMHUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *mojlydeHue™ u MmpUMEHEHUE.
Conm amMMoOHUS: cOCTaB, (QU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THas KucioTa, €€ (u3MUeckrue U XUMHUYECKHe CBOICTBa (00uue u
cnerupuueckne), *momydenue.* Hwutparbl (paznoxkeHue). A30THUCTas KHUCIOTA.
Hcrnonp3oBaHrne HUTPATOB M COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMU a30Ta (KUCIOTHBIE
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JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

docdop, *amnorpornHsie Moaudukanuu docdopa,* Puznueckne U1 XUMHUECKUE
CBOMCTBa (B3aUMOJCUCTBUE C MeETaJJITaMU, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢du3nUeckue M XUMHUYECKHUE CBOMCTBa, *monydeHue.®* *[loHsiTue O MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUSI aTOMOB yriiepoja 1
KpeMHUs. BajneHTHOCTP W XapaKTepHbIE CTENEHH OKHCIEHHUS aTOMOB yriepoia H
KpemHus. Pactipoctpanenue yriaepoaa B Ipupoe, XapaKTepHbIE CTETICHU OKUCIICHUS.

Yrnepon, amnorponHeie Moaudukauuu (rpadur, amnmasz), ¢Gu3MUECKUEe U
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB (B3aMMOJCIHCTBHE C MeETaulaMH,
HEMeTaJlJIaMH, *KOHIIEHTPUPOBAHHBIMU a30THOM M CEpHOU KucioTamu)*. AncopOrus.
Kpyrosopot yrinepoaa B npupoje. OKcuabl yriepona, ux (puandeckue U XUMHUYECKUE
CBOMCTBa, TOJIy4YeHHE W NPUMEHEHHE, JIEWCTBHE Ha  OpPraHu3M  4YeJOBeKa.
*DJKonoruuyeckue mpoOJemMbl, CBs3aHHbIE ¢ okcuaoM yraepoxa(lV); rumotesa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KucioTa U e
cold, MX (U3MYeCKne U XHUMHUYECKHE CBOWCTBa, *MOJydeHUE U MpUMEHEHue.™*
KauectBennas peakius Ha kapOoHaT-uoHbl. Mcmosib3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJILCKOM XO035HCTBE.

OOuue mpeacraBiaeHUsT 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYEeCKHX
COCIMHEHHUI yriepoja (Ha mpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOW KHUCIOTHI.
*Mx coctaB M XuUMHUeckoe cTpoeHue. Kiaccudukaius OpraHUYeCKuX BelIecTB.™
[TorsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAaX: JKUpPax, OeNmKax, yrieBoJax — M HUX
pOJIN B KU3HU 4eloBeka. *MarepuanbHOe €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
COoeTMHEHNN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSl C MeETa/UIaMU M HEMeTaulaMu), *mojydeHue® u TNpUMEHEHHE.
*Coenuuenus kpeMHus B ripupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBoM kuciote. CUiankaTtel, puU3ndecKkue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHHEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, JJIEKTPOHHOM,
CTPOMUTENBHON W Jp.). BaxkHellue cTpoUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMpl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTepHuasoB B MOBCEIHEBHON KU3HMU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pas3IoB HEOPTaHWMYECKHX BEIIECTB,
CBOWCTB COJISHOW KHCIIOTHI; TPOBEJCHNE KaueCTBEHHBIX PEAKIMl Ha XJIOPHUA-UOHBI U
HAONIIO/IEHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpaxarouiue (U3N4ecKue u
XUMHYECKHE CBOIMCTBA TajJOreHOB W HMX COCAWHEHUH (BO3MOXHO WCIOJIB30BaHUE
BHUJIEOMATEpPHAJOB); O3HaKOMJeHHME ¢ oOpas3lamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HaKOMJIeHHE ¢ oOpasliaMu cepbl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIOJIB30BAaHUE
BUJICOMATEepHUANIOB); HaOIOJEHUE IMpoliecca OOYyriIMBaHUS caxapa MOJ JeWCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHCIIOTHI; N3YUYECHNE XUMUUECKIX CBONCTB pa30aBICHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIMu Ha CyIb(})aT-NOH U HAOIIOACHUE
Mpu3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
U UX COEAMHEHU (BO3MOXKHO MCIIOJIb30BAHHUE BHIeOMAaTeprasoB), o0pa3liaMu a30THBIX
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1 pochopHbIX yaoOpeHuii; 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
(BO3MOHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUECHUE MOJIeNIE KPUCTATUTMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHWE C MPOIECCOM aJCcOpOIMU PAaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTrasza; MOJy4YECHHE
YTJIEKHUCIIOrO Ta3a M M3yYEeHHE €ro CBOMCTB; MPOBEJCHUE KAYECTBEHHBIX pEaKIUi Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI M U3YYCHUE MPU3HAKOB WX MPOTEKAHUS; 03HAKOMJICHHUE C
MPOIYKIIMEH CUITUKATHOW MPOMBIIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
teme «BaxHenmme HeMeTaibl U UX COCTUHEHUSY.

MeTanibl 1 X COETUHEHUS

OOmas xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nojoxeHus B llepuonnueckoil — cucTeMeé  XMMHYECKUX  JJIEMEHTOB
. . Menpaeneesa u cTpoeHHst aToMOB. CTpoeHHE MeTallIoB. MeTayundecKkas CBA3b U
METAJJIMYECKAS] KpPUCTAJUINYECKash PEIETKa. DJIIEKTPOXUMHUYECKUN PsIi HAIPSIKEHUN
MeTauioB. Du3nyeckue U XHMHUUYECKHE CBOWMCTBA METaUIOB (B3aMMOJEHCTBHUE C
KHCIIOPOAOM, BOAOH, KUCIOoTaMH). *O0mue crnocoObl noiaydeHuss MetamioB. [lonsTue
0 KOPpO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aUIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YYyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH . ¥

[[lenounplie MeTayuibl: MOJOKEHHUE B lleprogmyeckor cHCTEME XUMHUYECKHX
anementoB J[. M. Menneneesa; crtpoeHne aromoB.  Haxoxnenue B mnpupone.
du3znyueckre M XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpuss U Kaius). OKCUAbl U
TUAPOKCUJIBI HATPUSA U Kanus. [[ppuMeHeHre meIoYHbIX METaIOB U UX COSAMHEHUH.

[Ilenoyno3emenbHbIE METaJJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepronnueckoil cucreme xumuueckux anemeHToB Jl. 1. MenneneeBa; crpoeHue ux
aTOMOB; HaxoXkAecHHe B npupoae. dusnueckne W XUMUYECKHE CBOWCTBA MarHus |
Kanblus. BaxkHeimme coequHeHus: Kanblus (OKCUI, TUIPOKCUA, conu). *XKEcTtkocThb
BOJIbI M CTIOCOOBI €€ ycTpaHeHHs. *

AmomuHuii: nonoxkenne B Ileproguyeckoil cucTeMe XHMHYECKHUX BJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMHUYECKHE CBOMCTBA alOMMHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
J. . MenaeneeBa; CTpoeHME aroMa; HaxoxaeHue B npupone. Duszuueckue u
XMMHUYECKUE CBOMCTBA jKelle3a (B3auMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcuael, tunpokcuabl u comu kenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*romydenue.*

XUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMU; U3YUYEHHE PE3yIbTaTOB KOPPO3UHU METAIIOB (BO3MOMXKHO
HCIIOJIb30BaHUE BUJICOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJICHCTBHUS OKCUIA KaIbLIUA U
HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJEOMATEPHAIIOB); HCCIIEJOBAHUE
CBOMCTB JKECTKOW BOJBI; MpOLECCAa TOpPEHUs JKeje3a B KHUCIOpPoAe (BO3MOYXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); IPU3HAKOB IIPOTEKAHUS KAU€CTBEHHBIX PEAKIMI Ha
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WOHBI (MarHus, Kaiublius, amtoMuHusi, 1uHka, xene3a(ll) u xeneza(Ill), menu(Il));
HaAO0JIIO/ICHHE U OTNKMCAaHUE MPOLECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpUsl, Kalus U
KanblKsg (BO3MOXHO HCIIONB30BAaHUE BUJIEOMATEPHUAIIOB); MCCIEeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHHE dKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIue MeTaibl U UX COCTUHEHUSD.

XuMus U OKpyKarolas cpeaa

*HoBble mMaTepualibl U TEXHOJOTWHU. BelecTBa m Marepualbl B MMOBCEIHEBHOM
KU3HU YEJIOBEKAa. XMMHMS M 310pOBbE. be3omacHOE HCIONb30BAHUE BELIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBasg mnomolp MNpU XHUMHYECKHUX OXKOTax
1 oTpaBiieHUAX. OCHOBBI 3KOJOTMYECKON TPaMOTHOCTH. *

*XHUMHUYECKOe 3arps3HEHUE OKpyKarouled cpeabl (mpeaenbHas JOMyCTUMAs
KoHieHTpaius BemectB — [1JIK). Ponb xuMuu B pelieHuH 3K0JI0rHYecKuX npooiaem. *

*[IpuposHblE HMCTOYHHUKH YIJIEBOAOPOJOB (yrojb, NPUPOAHBIA Tra3, HEPTH),
OPOAYKTHI UX EPepabOTKU, UX POJIb B OBITY U IPOMBIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTepHasioB (CTEKIIO, CILIABBI
METaJJIOB, MOJIMMEPHBIE MaTepuabl).*

MexnpeaMeTHbIE CBSI3U

Peanuszamuss MeXnpeIMETHBIX CBsi3ed INpU H3Y4eHMH XUMHUH B 9 Kiacce
OCYIIECTBIISICTCSl Yepe3 HMCIOJb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK ¥ TOHITHM, SIBJISIOIIUXCS CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAyYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KIacCUUKaIMs, TEPUOANIHOCTD, HAOIIOIEHUE, DKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIN 3(PGHEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsi]l, MPOBOJHUKU, TOJIYIPOBOIHHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemérka, CIUIaBbl, (pU3NUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MMI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAbl, TOPHBIC MOPOJBI, IMOJIE3HBIC
HCKOTIaeMble, TOTUIMBO, BOJHBIE PECypCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

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

OCHOBHOTIO O6HICFO 06paBOBaHI/I}I. Haun6onee 3HaUMMBIMU SIBIISIIOTCS:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS IPOrpaMMbl  OCHOBHOIO  OOIIETro
oOpa3oBaHMsI JIOCTHIalOTCsi B XoJA€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU H
BOCIIMTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU, MNPUHATBIMA B
oOlIeCTBE MpaBWIAMM W HOPMaMu T[OBEIECHHUS U CIIOCOOCTBYIOT —IMpoleccam
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAITA3ALIMHN O0YUYarOIINXCS.

JImunoCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyJaronmxcs
PYKOBOJCTBOBATHCA CHCTEMOM MO3UTHMBHBIX LIEHHOCTHBIX OPHUEHTALMM U PACIIAPEHUE
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HaCJEIHMI0, IIOHMMAaHUS 3HA4YCHMs XMMHUYECKOM HAyKd B JKU3HU
COBPEMEHHOr0 O00IecTBa, CHOCOOHOCTH BJIANETh JOCTOBEPHOM HH(poOpMauuen o
IIEPENOBBIX JIOCTMIKEHUSAX M OTKPBITUSIX MHPOBOM M OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABICHUS] O COLHAJBHBIX HOPMAaxX M IMPAaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATEIbCKOM, TBOPYECKON M APYIMX BUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBINOJIHEHUH YYEOHBIX,
IIO3HABATENIbHBIX 337a4, BBINOJHEHUM XHWMHYECKUX OJKCIEPUMEHTOB, CO3JaHHUH
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCEe
ATON y4yeOHON MAESITEeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOUX TOBAPHUILEU C IMO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEICTBUN ITIOCTYNKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE M XHWMHMYECKOM PpEaKLHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABIIAIOLIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIECHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOBI, B3aUMOCBSA3SX YEIIOBEKA C MIPUPOIHON CPEOH, O
POJIM XMMUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITIO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJyYEHHWE HOBBIX 3HAHUHN 110
XUMUH, HEOOXOIUMBIX ISl O0OBSICHEHUSI HAOII0AaeMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHOM, MHPOPMALIMOHHON M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMAIIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JIOOO03HATETBbHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEHIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHHUs LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIECHMS K CBOEMY 370pPOBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KMU3HU, OCO3HAHUSI OCIEACTBUN U HEMPUSATUS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUsI alKOrojisl, HAPKOTUKOB, KYypEeHHUs), HEOOXOJIUMOCTH
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coOmro/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpAIIEeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peasbHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

HHTEpeca K MPaKTHUYECKOMY HM3YYEHHUIO Ipodeccuil U Tpyaa pa3jIudHOro poja,
YBOKEHUE K TPYJy M pe3yjbTaraM TPYAOBOM JEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHWH MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaJTbHOU
TPAGKTOPUM TPOJOJDKCHHUS O00pa3oBaHUS ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
pO(eCCUOHATTEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHON CPEJIE;

6) 2KOJIOTUYECKOT0 BOCITUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHONICHHSI K TIPUPOIEC KaK MCTOUYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUs IICHHOCTH 3I0POBOTO U 0€30MaCHOTO
obpa3a >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3nueckoMy u
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOJICHUS IPaBHJI OE30IaCHOTO
MOBEJICHHS MPpU paboTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYAIIMAIX, YTPOKAIOIIUX 37I0POBBIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, IMOJydacMble INMPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHUS TJIO0AJBHOIO XapakKTepa HSKOJOTHYECKHX
po0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCSI UM B MMO3HABATEIIbHOM,
KOMMYHHMKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHWsS 00pa3oBaTENbHON MPOTPaMMBI TIO
XUMUHU OTPKAIOT OBJIAJICHAE YHHUBEPCAITBHBIMU IMO3HABATEIILHBIMH JACHCTBUSMHU, B TOM
YHUCIe:

1) 0a30BBIC TOTHUYCCKHUC ACUCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTBIX XUMHUYECCKUX SIBICHHM;

OCYIIIECTBIIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIIECTB O 33 IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTepaIii;

CTPOHUTH  JIOTUYECKOE  CYXKJICHHE IIOCJIe  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJIIOUAIOIIEE YCTAHOBJICHUE TPUINHHO-CJICICTBEHHBIX CBS3ei

CO3/1aBaTh, MPUMEHSTh U MPE0OPa30BLIBATh 3HAKK M CHMBOJIBI, MOJCIH M CXEMBI
JUTSI pelieHus1 yueOHBIX U TT03HABATENBHBIX 33/1a4 C TTIOMOIIBIO MEe1arora;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUYECKHMX TMPOIECCOB M HX
MOCJIEACTBUS;

2) 0a30BbBIC UCCICAOBATSIBCKUE JCHCTBUS:

C TTOMOIIIBIO TT€/Iarora MPOBOJANTh XMMUYCCKUN OIIBIT, HECJIOKHBIN SKCIICPUMECHT,
JUTSI YCTaHOBJICHUST 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOCHUS, OTIBITA;
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3) pabora ¢ uapopmarmeit:
BBISIBJIATh AC(PUINTH WHPOPMAIIMU, JTAHHBIX, HEOOXOIMUMBIX JUIS PEIICHUS
MIOCTABJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BHJIA B JPYro# (TaOHIly B TEKCT
M TIp.);
UCKaTh WIM OTOMpaTh WH(GOPMAIMIO WM JaHHBIC U3 MCTOYHHKOB C YYETOM
HpeJIOKEHHON Y4eOHOW 3a71au U 33]JaHHBIX KPUTEPHEB.

OBnaseHne yHUBEPCATLHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BHIBATh y4eOHOE B3aWMOJICHCTBHE B TPYIIe (OmpeaeisaTh o0mue e,
pacrpenensiTh poyid, TOroBapuBaTHCS APYT C IPYTOM U T. II.).

C MOMOIIBI0 TEJarora Wk CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMUCHhMEHHbBIC
TEKCThI C MCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEpPUATIOB JJIsl BBICTYIUICHHUS TIEpen
ayAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh WHJIMBHUAYAJIbHO W B TPYIIE: HAXOAUTH 0OIEe
pernieHrue U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3MIMK W yyeTa
HUHTEpECOB; GOPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOUIUH MPOAYKT, TPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTh U MPOSIBIISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA NIEPE TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpMYJIHpPOBaTh Y4E€OHYIO MPOOIEMY, ONPEACTATh IIElb
y4eOHOU eI TENHbHOCTH;

BJIaJICTh OCHOBAaMHU CaMOKOHTPOJISI, CaMOOIICHKH, TMPUHITHS pEUIeHUd U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEILHOMN AESTEIbHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIISITh
KOHTPOJb CBOEHM JEATENBbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPEEATh
CIOCOOBI ICUCTBUI B paMKaxX MPEJJI0KEHHBIX YCIOBHI U TpeOOBaHMI, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIMEN;

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U MPEAJIarath IJIaH €€ U3MECHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObUT JIOCTUTHYT TpeOyeMblil pe3yibTar
NEATEeIbHOCTH, ONPEACNISITh TO3WTUBHBIE HM3MEHEHHUS W HalpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCSA K APYrOMY Y€JIOBEKY, €r0 MHEHUIO.

ITPEAMETHBIE PE3VYJIBTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTENBHOIO COAECPKAHUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM paboueid MporpamMMmoid, BbIACIAIOT: HAYYHbIC
3HAHUS, YMEHHS W CHOCOOBbI JAeMcTBUM, crnenuduyeckue aias y4eOHOro mnpeamera
«XUMUSD», BUABl ACATEIBHOCTU II0 MOJIYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIpETaluu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX:
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IPEACTABICHUE O 3aKOHOMEPHOCTSX MW IO3HABAEMOCTH SIBJICHHUM MPUPOIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOM HAyKH Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYyphl M MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIQJICHUE OCHOBAMHM TMOHATUMHOIO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
JUTSL COCTaBIIeHUs (POPMYJI HEOPTAHUYECKHUX BEIIECTB, YPAaBHEHUN XUMUYECKUX PeaKlui
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJEHUE OCHOBAMH XHUMHUYECKOU
HoMmeHKJIaTypbl (IUPAC u TpuBHAIbHON) M yYMEHHE HMCHOJB30BaTh €€ ISl PEILICHUS
y4eOHO-T03HABATENbHBIX 33]]a4 C MOMOIIBI0 YYUTENS; YMEHHE HCIOIb30BaTh MOJACIHU
JUIsi OOBSICHEHMS] CTPOEHUS aTOMOB M MOJIEKYJ 1O ajrOpuTMy C OINOpOM Ha
ONpEIECICHHUS;

MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIbIO YUUTENsS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWM JJIsI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YyYECHHBIM MATEpUAIOM W MPH MOJIYyYECHHH HOBBIX 3HAHMI, a TaKKe B IMpolecce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii U Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(popMaIuu, KOTopas BKIIOYAeT:

BAKHEUIINE XUMHYECKUE TOHATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKyJia,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAsg M MOJIEKYJISIpHAsI MAacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMHUYECKasl pEeaKlMs, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PEAKIUU
3aMEIlEeHHs], peaKuu 0OMeHa, TeIIOBOM 3((EKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAacCoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MAcCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLus BEIIECTBA B PaCTBOPE, SIAPO aToOMa, ANEKTPUUECKUI
CJIOM aToma, aToMHasi OpOuTanb, paguyC aToMma, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHASI M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMUECKAs peEmieTka (aTomHasi,
HMOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTUOH, AHUOH, JJEKTPOJIUT U HE
ANEKTPOIUT,  DJIEKTPOJUTHYECKAss JIMCCOIMAIlMsA, pEeaKIuu HOHHOro OOMeEHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJICHHE U BOCCTaHOBJIEHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBeEcHE, OOpaTHUMbIE U
HEOOpaTUMBIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTtop, MpeAesIbHO
nomyctuMmas konuentpauus (I1/1K), koppo3ust MeTaioB, CIUIaBbI;

OCHOBOITOJIArAI0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproguyeckuii
3akoH J[. 1. MeHneneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOpHUS HIEKTPOIUTHUECKOM
JUCCOLIMAIINK, a TaKXKe MPEJICTABJICHNS O HAay4YHBIX METOJaX MO3HAHMS, B TOM UYUCIE
AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX MCCIIEOBAaHUSl BELIECTB U U3YUYCHUS
XAMUYECKUX PEaKIINM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aromMa, BIEKTPOOTPUIATEIBLHOCTh), MIPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3J1eMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHS
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snemeHnta B llepuonnueckoil cucTeMe € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij sjpa, 0oOIlee YUCIO HJIEKTPOHOB),
pacnpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIH; KIacCU(UIUPOBATH XUMHUUECKUE DJIEMEHTHI C OMOpPOil Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX NEPUOTUIECKOMN TaOTUIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKUE BEIlleCTBa
U XUMHUYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBSI3M M TUIl KPUCTALTAYECKOU
CTPYKTYpbI B COCTUHEHUSIX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPaX BEIIECTB
(KUCTIOT, OCHOBAHWM), OKHCIUTENh W BOCCTAHOBUTEIh IO QITOPUTMY YYCOHBIX
TIICUCTBUU;

YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMmy (PU3NUECKHe W XHUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPO, rpaduT, aiMa3, KpEMHUH, a30T,
dbochop, cepa, Xnop, HATpWUM, KalnWii, MarHvi, KajabIlMW, aTIOMHHHUH, >XEJe30) U
CJIOKHBIX BEIIIECTB, B TOM YHCJIE UX BOAHBIX PacTBOPOB (BOJA, AMMHUAK, XJIOPOBOJAOPOI,
CEpPOBOJOPOM, OKCHIBI U rujipokcuibl metamioB I - I[TA rpynn, amomunus, menu (II),
nuHka, xenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucrasi, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPOM Ha MJIaH U KIIFOUEBbIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOEHHUS IOCIE MPEABAPUTENBHOIO aHaU3a IMOJA PYKOBOICTBOM
nefarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO MPUPOIHYIO CPEAY;

YMEHUE COCTAaBJIATH MO 00paslly, CXeMe, alropuTMy Y4YeOHBIX JIEWCTBHMA
MOJIEKYJISIPHBIEC U MOHHBIC YPAaBHEHUS peakiuii (B TOM YKCII€ peaKlUii HOHHOTO OOMEHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKHUE
CBOMCTBAa H3YyYEHHBIX KJACCOB/Tpynn HEOPraHMYECKUX BEIIECTB, a TaKkKe
MOATBEPAKAAOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYKO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PAacTBOPE, KOJUYECTBO BEIIECTBA U €0 MacCy, 00BhEM Tra3oB ¢ OMOPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJUTh KOJIMYECTBO BEILIECTBA, 00HEM 1 MAcCCy PEareHTOB WJIM MPOAYKTOB PEAKIIUHU C
OMopoil Ha 0Opaszel], aNnropuT™M yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOTO MO3HaHUA (HaOJI0ieHUE, U3MEpPEHNUe,
AKCIEPUMEHT, MOJICTUPOBAHKE) MPU M3YYCHUH BEIIECTB U XUMHYECKUX SIBJICHUU C
OMOpOM Ha aITOpPUTM YYEOHBIX NEUCTBHM; yMeHHe c(OopMyIMpoBaTh NpoOIEMy U
MPEAJIOKUTh MYyTH €€ PElIeHHs C MOMOIIbIO Ienarora; 3HaHue OCHOB Oe30MacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHUMHUYECKOW TMOCYIOH M J1abopaTOPHBIM
000pyZI0BaHUEM;

HaJMyue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUSI U OCYIIECTBICHUS CIEIYIOIIUX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYUTENS C OOCYXKIEHUEM IIIaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:
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U3yYEHUE U ONMCaHue (PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C PU3NIECKIMH U XUMHUYECKUMH SBIICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIONINE TIPU3HAKU TMPOTCKAHUS XUMUYCCKUX PEAKITUH;

U3yYeHHE CIIOCOOOB pa3elieHus] CMECei;

MOJTydeHUE KUCIOPO/ia U U3YUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUYCHHE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yueHHe er0 CBOWCTB;

MOJy4YeHUE aMMHaKa U U3y4eHHE ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA;

UCCIIEIOBAaHUE M OIMCAHUE CBOICTB HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTuiopaHxa W (deHondTanenna) s
OTIpe/IeNICHUs XapaKTepa Cpelibl B paCTBOPAX KUCIOT U LIEJIOUEH;

U3y4YE€HHE B3aUMOACHUCTBMSI KHCIOT C METaJUIaMHM, OKCHUJAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

NOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METajlla APYTruM U3 pacTBOpa COJIH;

uccie0BaHne aM(POTEPHBIX CBOMCTB TUAPOKCHUJIOB aJTIOMUHUS U IIUHKA;

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJacChl
HEOPTaHUYECKUX COCTMHEHUN;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «ODIEeKTPOIUTHYECKas
TVCCOITUATTHS;

peleHre SKCIEePUMEHTAIbHBIX 3a1ad 1Mo Teme «BakHelne HeMeTalIbl U UX
COCTUHEHHUSI;

pellieHre SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COEIUHEHUS;

XUMHUYECKHE DKCIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKH MTPOTEKAHUS PEaKIIHii
MOHHOTI'0 OOMEHa;

KAueCTBCHHbIC PEAaKIMM Ha MPHUCYTCTBYIOIIUE B BOJHBIX PAcCTBOPAaX HOHBIL:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), IUHKA;

YMEHHE TPEACTaBIATh pe3yJdbTaThl JOKCIEPUMEHTa B (GOpMEe BBIBOJIOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBISITH SMIIMPHUYECKUE 3aKOHOMEPHOCTH,

BJIQJICHUE TpaBUJIaMHU 0€30MacHOTO OOpaIeHUsI C BEUIECTBAMH, UCTIOIb3YEeMbIMU
B TIOBCEIHEBHOM JKM3HM, a TakKe TpaBUJIaAMHU TOBEACHHS B IEISIX COEpeKEeHUS
3IOPOBbSI M OKpY)KAWOIIEeW NPUPOJHOW cpeipl; MOHUMaHWEe Bpena (OMacHOCTH)
BO3JICHCTBUS Ha JKMBBIC OpPraHU3MbI OIPEACTICHHBIX BEIIECTB, a TaKKe CIOCOOOB
YMEHBILICHUS U TNPEAOTBPAICHUS UX BPEJAHOIO BO3ACUCTBUS; MOHUMAHHE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB /Ul OpraHM3Ma 4YeJIOBEKa;

BJaJICHHE OCHOBAMHM XHUMHYECKOW TI'PAMOTHOCTH, BKIIIOYAIOLIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YIOOpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOIHBIX
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HUCTOYHUKOB YTJICBOJOPOAOB (YIJis, MPUPOAHOTO Tra3a, HedTH) B OBITY, CEIHLCKOM
XO3MWCTBE, Ha MPOU3BOJACTBE, YMCHHE MNPHUBOJUTH MPUMEPHI  MPABHUILHOTO
MCIIOJIb30BaHUs M3YUCHHBIX BEIIECTB M MATCPUAJIOB,;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEabHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA M TPOIECCAMHU, MPOUCXOISIIIUMH B MaKpO- M MHKPOMHUpE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HMHTETPUPOBATh XMMUYCCKHE 3HAHUSA CO
3HAHUSMH JPYTUX YUCOHBIX MPEIMETOB C MOMOIIIBIO ITEarora;

npeacraBieHne o chepax mpodecCHOHATHLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
XMMHYCCKOH HAyKW; HaJM4de ONbITa padOThl C PAa3IMYHBIMA HCTOYHHUKAMHM
WHPOPMAIIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JMTEepaTypa, CIOBapH, CIPAaBOYHHKH,
UHTEPHET-PECYpChl) C OIOpPOM Ha aJIrOpPUTM: yMEHHE OOBEKTHBHO OIICHHBATH
WH(GOPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUAX U MPAKTHICCKOM ITPUMCHCHHH.

TpeGoBaHusi K TMpEAMETHBIM pe3yibTaTaM OCBOCHHUS YYE€OHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIE 0 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY JA00aBICHUS HOBBIX
pe3yabTaTOB OT roja K rojdy, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOJaxX IMO3UIHUH, KAK
MPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO TOJIa
10 YMOJIYAHUIO BKJIFOYAIOT PE3YyJIbTAThI MPEIbIAYIIUX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATHUH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILLIECTBO, CIOXKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTA
B COCIMHEHUHU, MOJSPHbIN O00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3EeKTPOOTPHULIATEIBHOCTE ™, CTENEHb  OKHUCJICHUS, XUMUYECKass  peakuus,
KJacCUpUKalUsl peakUuil: peaklUH COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIlEeHHs], peaKMi 0OMEHa, 3K30- U SHJIOTEPMHUECKUE PEaKLUH; *TeroBol 3pdexr
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOW aroMa, aTOMHasi OpOUTAIb, PaIuyC aToOMa,
XUMUYECKasl CBSA3b, MOJISIPHAS] U HEMOJSpHasi KOBAJEHTHAsI CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasl JIOJi BellecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSTH 3TU MOHSTHS MPU ONMMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsI COCTaBJICHUS (OpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOr0 OaaHca;

OTPEAENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OIMOPOM Ha OMpEIeTCHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAJUIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIlaccy
COCIUHEHUN 1O QopMmyjaMm; BHJ XUMHYECKOW CBsI3UM (KOBAJICHTHas M HMOHHas) B
HEOPTraHWYECKUX COCTUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETh C ITOMOIIbIO
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YUUTENS MPUMEHSITh CUCTEMY XUMHUUYECKUX 3HAHUH, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXAY U3YYEHHBIM MaTE€pPHAJIOM U MPHU MOJyYeHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuMHU4eckoil wuHpopmanmu. OpHEHTHUPOBATHCS B TMOHATUSAX U
OrepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHIMOJHEHUN YU€OHBIX 3a1aHUM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOpUTM Y4eOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUU: 3aKOH coxpaHeHusi wmacchl, I[lepuonuueckuit 3axon JI.M.
MenpeneeBa, *3aKOH MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMEIOTCS B Tabmuie «llepuogmueckas
cucreMa  xumuueckux — asnemeHtoB . M. MengeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sjpa,
00111€€ YMCITIO JIEKTPOHOB U PACHPEICIICHUE UX T10 AIEKTPOHHBIM CJI0SIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIIMU BEIIECTB, MO
TerIoBoMy 3P (HEeKTy, MO0 U3MEHEHHUIO CTETICHU OKHCIICHHS XUMUYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMYHBIX YCIOBHUAX MOCIIE
MIPEIBAPUTEILHOTO O0CYKACHUS C MEeIaroroMm;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJSIPHYIO UM MOJISPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIMHU C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICIUTEILHON JIESITEIBHOCTH — aHaIu3 MU
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CcHcTeMaTu3amus, Kilaccu(uKamus, BbISBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUs CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OKCIEPUMEHT *(peajbHbli W MBICICHHBINA)* TOJ PYKOBOJICTBOM
nearora,

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XUMHUYECKOM TOCYIO0M W J1abopaTOpHBIM
o0opyZI0OBaHUEM, a TaK)Ke MpaBWjiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU MO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKHUX OIBITOB 1O MOJYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJa W KHUCIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMPENECIEHHOW MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH
Y TIPOBOJIUTh XUMHYECKUE IKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TOMOIIBI HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHX U JIp.),
MOATBEPKAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYeCTBEHHBIC
pEeaKIuy Ha UOHBI) MOJT PYKOBOJCTBOM II€/1arora.

9 KIIACC

PACKpPLIBATb CMBICII OCHOBHBIX XHMHYCCKHX MOHATHUMN: XUMHUYCCKUU JJIEMCHT,
aToM, MOJICKYJla, HOH, KaTHMOH, AaHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIICCTBO,
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BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIICHMS, XMMHUYECKAsl peakius,
XUMUYECKasl CBA3b, *TeroBod 3PGeKT peakiuu, MoJb*, MOJSIpHBIA 00BbEM, PacTBOp;
ANEKTPOJIUTBI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS OUCCOLUALINS, PEAKIIMM HOHHOIO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEND,
OKHCJIEHHME W BOCCTAHOBJIEHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHAsi, HOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKas pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOM peakuuu™, mpenesbHO JOMyCTUMAas
kontentpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;

UCIIONIb30BaTh 3HAKU W CUMBOJIBI ISl (PUKCAIMM PE3yJIbTaTOB HaOIIOCHHIA,
cocTaBiIeHHUs] (OpPMYJ BEIIECTB U YPAaBHEHUN XMMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycnoBuil 3aaa4. Mcnonbs3zoBaTe 0603HaueHus1, umeromuecs B [lepuonnueckoil cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMM WM COJIEH B BOJE MJIsi BBIOJTHEHUS
3aJlaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX 3IIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHUHAIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOPOM HA ONPENENIECHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUTMYECKasi) B HEOPTaHUUECKHUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpax KHUCJIOT H IIEJIOYEH, *TUII KPUCTAUIMYECKOM PEMETKH KOHKPETHOTO
BelecTBa’™;

packpeiBath  cmbicn  I[lepuoamueckoro 3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh™ TaOIMYHYIO
¢dopmy Ileprogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymma)», manbie u
00JIbIIIKE IEPUOJIBI; *COOTHOCUTH* 0003HAUEHUSI, KOTOPbIE UMEIOTCSI B IEPUOAUYECKOM
TabNuIle, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUSI aTOMOB XUMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO HIEKTPOHOB U paclpeiesieHUe X MO 3IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJIbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThI; HEOPraHMYeCKUEe BELIECTBA;
XUMHUYECKUE peakiuu (0 YMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerioBoMy 3 PekTy, M0 U3BMEHEHUIO CTEIEHEW OKUCICHUS XUMUUYECKUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUUECKUE XUMUYECKHE CBOKWCTBA
BEILECTB PAa3IMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHHUUN COOTBETCTBYIOIINX XUMAUYECKUX PEAKLIHUMI C OTIOPOM HA CXEMBI,

COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHYECKON TUCCOLMALMKU KHUCIOT, LIET04Yel u
COJICH; TIOJIHBIE M COKpAaIIEHHBIC YpaBHEHHUS PEAKIMi MOHHOTO OOMEHA; YpaBHCHHSI
peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE IEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;
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pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUSI XMMHUYECKHX TMPEBPALICHUN IIOCIE MPEABAPUTEIBLHOIO
00CYXJICHHSI C 11€/1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIDPHYIO W MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAacCTBOPE; MPOBOAMUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEAKIMH C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM M J1a0OpaTOPHBIM
o0oOpynOBaHUEM, a TaKkXKe IMpaBWJIaM OOpaIlEeHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TaOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

IIPOBOJUTH pPEAKLUWH, NOATBEPKIAAIOIIME KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX
BELIECTB: pacHoO3HaBaThb ONBITHBIM MYyTEM XJOpUI- OpoMuA-, MOAUA-, KapOoHart-,
dochar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS U HOHBI
W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPTraHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTENBHON JEATEIBHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allll0, BBIABICHUE  MPUUYUHHO-
CIEACTBCHHBIX CBSI3€d — i1 M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIUK;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIIO/IEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

Temarnyeckoe IIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KAXKJI0M TEMbI y4€OHOIO peIMeTa « XUMHUS»
denepanbHON aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTeIbHOM MPOTPAaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pasnenoM DeaepanbHOil padodeil mporpamMmsl
yueOHOro mpeaMeTra «XHUMHS» OCHOBHOW 00pa3oBaTelbHOM MporpaMMbl OCHOBHOTO oOmiero oOpasoBanus. [lpu sToMm
Opranu3zaius BpaBe cama BHOCUTh U3MEHEHHS B COJEpKaHUE M paclipe/ielieHne y4eOHOro MaTepuaia Mo rogaM oOydeHus, B
MOCJIEI0BAaTENIbHOCTh U3YYEHHUS] TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHUE KaXKIOW TEMbI, OINPENESIEHUE OPraHU3alMOHHBIX (HOpM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM ONpeenseTcss BbIOpaHHBIM oOpa3zoBaTelbHOW opraHu3amnueii YMK,
VMHAUBUAYAIBHBIMU TICUXO(PU3NYECKUMU OCOOEHHOCTSAMM KOHKpeTHbIX oOywatomuxcsi ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHIAMSIMU 10 0TOOpPY M aJanTalyy yueOHOro MaTepuasa o XUMUH, NpeAcTaBIeHHbIMU B [loscHUTENbHON
3aITHUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOTO IJIaHUpOBaHUS uisd oOyvaromuiica ¢ 3IIP: mepBelii npeamnonaraet
OCBOEHME NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIACCE.

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KUIIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble Tembl, OCHOBHOeE cogepKaHue OcHOBHble BUAbl AeATeIbHOCTU
pacKpbiBaloWwMe gaHHbIK pasaen obyuarowmxca

nporpammol,
M KOJIMYECTBO 4YacoB,
OTBOAMUMOE Ha UX U3yyeHue

Pa3znen 1.IlepBoHayaiibHbie XumMuueckue nousitusi(20 1)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
4yeJioBeKa

(54)

[peameT xuMuu.* Posib XUMUH B )KMU3HU YesioBeKa. XUMHUsl B
cucreMe Hayk. MeTo/ibl MO3HAHUS B XUMUM.*

Tesa u BeuecTBa. Pusndyeckue CBOMCTBA BeLECTB. ArperaTHoe
cocTosiHMe BelecTB. YHcThle BellecTBa U cMecH. Coco6bl
pa3gesneHus cMeceil. Pusnyeckrie U XUMHUYeCKHe sIBJIEHUS.
[Ipy3HaKH U yCI0BUS IPOTEKAHUS XUMUYECKHUX PeaKIIU.
3HaAKOMCTBO C IpaBUJIaMH 6e301IaCHOCTH ¥ MPUEMaMHU paboThI B
XUMHUYECKON JJTabopaTOpHH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

2. Pasnn4Hble BUABI XUMUYECKON MOCYIbI.

3. O6pasLbl BEIeCTB.

4. Cnoco6rl pasgesnenus cMecelt (UIbTpOBaHUE, BbINApUBAHUE,
JUCTULIALMA, XpoMaTorpadus).

JlaopaTopHble U IPaKTHYeCKHEe pa6oThl

JlabopamopHbwie onvimbl:

OnucaHue pU3NYECKHUX CBOMCTB BEIIECTB.

PasgeseHue cMecH C MOMOIIbI0 MarH1Ta.

Ilpakmuyueckue pabombl:

Ne 1. J/labopaTopHOe 060pyA0BaHHE U IPUEMBI PABGOThI C HUM.
[IpaBusia 6e30nacHOM paboThl B XUMUYECKOM 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HEHHON NOBapeHHON conun
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHSATHH C IOMOLIbIO IIe1arora.

PackpbIBaTh poJib XUMHUHU B IPUPOJE U XKU3HHU YeJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Passin4aTh YUCTbIE BellleCTBa U CMECH; OZJHOPOHbIE M HEOJHOPO/IHbIE CMECH;

PassnnyaTe Ppusndeckre U XUMHUYECKHe SIBJIEHUS C OIIOPOH Ha OnpesiesIeHHs.

OnpefensiTh NPU3HAKK XUMUYECKUX PEAKIMH U YCI0BUA UX NPOTEKAHUS.

CrnefloBaTh NPaBU/IAM N10J1b30BAHUA XUMUYECKOHN NOCYA0H U 1ab0paTOPHBIM
060py/l0BaHHEM, A TAK)Ke NIPaBUJIaM O6pallleHUs C XUMUYeCKUMHU Bellle-CTBaMH1
B COOTBETCTBHUH C HHCTPYKIUSAMH 110 BBIIOJHEHHUIO MPAaKTUYECKUX PabOT Mo/,
KOHTpOJIEM leZiarora.

[I1aHMpoOBaTb U NPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHuI0 GU3NYECKUX CBOMCTB BelleCcTB, CIOCO60B pa3/ziesieHUs cMecelt
BelIeCTB 110/, PyKOBO/CTBOM Ilefiarora ¢ 06Cy>KJieH1eM IJ1aHa paboThl.

Hcnonb30oBaTh NpH BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpolLiecce
HCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepXKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPO Ha
nH}opMaIIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XUMHH



Tema 2. BemecTBa
U XUMUYEeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XHMHUYECKUE 3JIEMEHTDI. 3HAKK (CHMBOJIbI)
XUMUYECKUX 3J7IEMEHTOB. [IpOCThIe U CJI03KHbIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuyeckasi opmyia. BaleHTHOCTh aTOMOB XUMHYECKUX
3JIEMEHTOB. *3aKOH [TOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHUTeJIbHAsA aTOMHas Macca. OTHOCUTe/IbHAs MOJIEKYJ I pHAst
Macca. MaccoBasi Z10J1s1 XMNMUYECKOT0 3JIeMEHTa B COeJUHEHUH.
dusnyecKre U XAMUYECKHE sIBJIEHUSI. XUMUYECKas peaKIiusl.
[IpU3HAKH U YCJI0BUS MPOTEKAHUS XUMHUYECKUX PeaKIHH.
XHUMHUYeCKHe YpaBHEHHUSI.

THIbI XUMHUYECKUX PeaKUUi (CoeIMHEHHS], Pa3JIOKEHHS],
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4YéHBIA-IHIIUKIONEUCT.*

AemoHcTpauumn

dusuyeckyre siBaAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUe U
KOH/JIeHCALUs BOJBI U T. [1.).

Xumuyeckue siBJeHUs (TOpeHUe CBeYH, pa3/IoKeH e caxapa,
B3aUMOJIEUCTBUE CEPHOU KUCJIOTHI C XJIOPUIOM Oapus,
pasJyiokeHue rugpokcuaa meau(ll), B3aumoeiicTBue xesesa ¢
cepoii, B3aMo/ielCTBHe eJle3a ¢ pacTBopoM conu megu(1l)).
OnbIT, WIOCTPUPYIOLMH 3aKOH COXpPAaHEeHHs] Macchl.

Na6opatopHble U NpakTMYeckne paborbl

JlaGopaTOpHbBIE OBITHI:

[IprMeph! pu3nYeCcKUX SABJEHUN (IJIaBJI€HUe BOCKA, TassHUE
JIb/A).

[IprMepbl XUMHYECKUX SIBJIEHUH (TpoKaMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IEeMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB ¥ MOJIEKY T

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

BbiuncneHus

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MaccoBO# Z10JIM XHUMHUYECKOT0 3JIeMeHTa o popmyJie
COeIMHEeHHUS.

[IpUMeHSITb eCTECTBEHHO-HAyYHbIe METO/IbI I03HAHUSA (B TOM 4YMC/Ie
HabJIl0/ieHUe, MO/IeJIMPOBaHUE, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuy
MBICJIUTEIBHOU J1esITENbHOCTH (CpaBHEHUE, KiaccupUKalus) AJsi U3yIeHUs
BeLIeCTB ¥ XMMUYECKUX PeaKIMH ¢ 0Mopoil Ha aJITOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUH ¥ 3aKOHOB M IPUMEHATD 3TH NOHATHUSA
IpPY ONMCAHUM CBOMCTB BEIEeCTB U UX IIPeBPaLleHH ¢ 0NOpoH Ha IJIaH U
KJII0YeBbI€e CJIOBA.

PaznyaTh pu3nvecKkre U XMMUYECKHUe ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHs AaTOMHO-MOJIEKYJIIPHOTO YYEeHHs C ONIOPOM Ha ONpe/ieJIeHUs U CXeMBI.

OnpefiensiTh NPU3HAKK XMMUYECKUX PEAKIUH, YCI0BUSA UX IPOTEKAHUS.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHUECKUX SIBJIEHUH C TOUKH 3PEHUs
aTOMHO-MOJIEKYJIAPHOTO YYeHHS C UCI0/Ib30BAaHHEM BU3ya/lbHOH OMOPBI.

KnaccudunuposaTh xXMMHUYecKHe peaklMu (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3youmxcs BeIeCTB) C OI0OPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbl GUHAPHBIX BELECTB 10 BaJEHTHOCTH U ONPeJEeIATh
BaJIEHTHOCTb 110 pOpMyJ1aM BELECTB C ONOPOH Ha aJIFOPUTM Y4eOHbIX
IEeNuCTBUM.

PaccTaBisATb K03$PUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKLUH ¢ onopoi Ha
QJIFCOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NpaBUIaM N10/1b30BaHUS XMMUYECKOH [TOCY0H U J1a60paTOPHBIM
060pyI0BaHUEM, A TAKXKE NPABUJIAM 0OpalleHHUs C BEI[eCTBAaMHU B COOTBETCTBUH
C MTHCTPYKIMUSIMH 10 BBIIIOJHEHHIO JJAO0OPAaTOPHBIX XUMHUUECKHUX OIBITOB IO/,
KOHTpOJIEM Ilefjarora.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
KCCIeA0BaTENbCKOM AeATebHOCTH
HAy4YHO-NIONYJISIPHYIO JIUTEPATYPY XUMHUUECKOTO COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa N0 PyKOBOJCTBOM IeJjarora.

BricTpauBaTh pa3BépHyThble NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
nHdopMaIHIo U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN annapaT Kypca XMMUU

Pa3szeu 2. BaxxHeline npejcTaBuTe/ M Heopranuyeckux Bemgects (30 4)
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Tema 3. Bo3gyx. Kucnopoga,.
MoHATHe 06 oKcnpgax

(54)

Bosayx — cMech rasos. CocTaB Bo3zyxa.

Kucsopos — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *aJ/LI0TpoNnHas MoguduKaLus Kucaopoaa.®
Haxox/eHre Kuci10poa B pupoje, GusnyecKkre U XMMHUYeCKHe
CBOHWCTBA (peakL 1y OKUC/IeHHUs], TopeHHe). Y CI0BUsA
BO3HMKHOBEHHSA U IpeKpalieHus ropeHus. [lonsaTue

006 oKcHaax.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npomelnieHHocTH.* [[pumeHeHue kucaopoga. Kpyrosopor
KHCJIOPOJia B IPUPOJE.

*TenoBo# 3 HeKT XUMUYECKOH peaKIuu, IOHSITHE O
TepMOXMMHUYECKOM ypaBHEHHUH, IK30*- U IHZ0TEPMHUYECKUX
peaknusax.

*TonnBo (HedTh, yrosib U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero nNpeoTBpalleHus. Y CHUleHre TapHUKOBOI0
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

AemoHcTpauuun

BzaumogeiictBue pocdopa, cepsl U xese3a ¢ KUCI0POA0M
(BO3MOXHO MCMOJIb30BAaHKE BU/IE0O0TBITOB).
OnpesiesieHUe COJlepXKaHUsI KUCI0PO/a B BO3YXeE.
OHbITbI, AEMOHCTPpHUPYHOLIWE YCIIOBUA BOSHUKHOBEHHUA U
NpeKpaleH s FOpeHUs.

Na6opaTtopHble U NpakTU4ecKue paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pa3LaMu OKCH/LO0B.
[IpakTHyeckas paboTa:

Ne 4. [TosryqyeHue KUCJI0POAQ, U3yYEHHEe ero CBOKCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia MU 030Ha Ha OCHOBaHUU
aTOMHOM MaccChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U IPUMEHATD 3TH MOHATUSA IPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ HCI0J1b30BaHUEM ONOPHBIX
CJIOB U KJIUIIIe.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOIL HA NIAAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3NYECKHE U XU-MUUECKHE CBOMCTBA KUCI0PO/a, CIIOCOObI
ero MoJiy4eHus, IpMMeHeHe U 3HaueHHe B IPUPOJie U XKU3HU YesIoBeKa.

CpasHusamb peakyuu 20peHust U Med1IeHH020 OKUC/IEHUS C TIpeJiBapUTeIbHbIM
o6cyx/ieHueM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpUOOpPHI AJ1 MOTYIeHUS] KUCA0poAa (BbITECHEHUEM BO/Ibl U
BO3/yxa).

PacrnosHaBaThb ONBITHBIM NyTEéM KUCJI0POJ, O KOHTPOJIEM lefiarora.

Hcnosb30BaTh XMMUUECKYI0 CHMBOJIMKY JJIsl COCTaB/IeHUsI GOpMYJI BElLleCTB,
MOJIEKYISIPHBIX YPaBHEHUHM XUMUYECKHX PeaKLUH ¢ yyacTHeM KUCI0poa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3AaHHBIX C 3arps3HEHUEM
BO3JyXa.

CrnenoBaTthb npaBu/IaM 6e30MacHOM paboThl B JIJaGOpAaTOPUU NP UCIIOJIb30BAaHUU
XHMUYEeCKOH IOCy/ibl M 060pyI0BaHMS N0, KOHTPOJIEM I1€J]arora, a Takke
npaBuJIaM 06palleHHs C TOPIOYMMH BeLeCTBaMU B GBITY.

[lnaHMpOBaTh M OCYLIECTB/IATE Ha MPAaKTHKE XUMHUYeCKHe IKCIIepUMEHTHI,
IPOBOAUTD HAGJIIO/IEHUS, ie/1aTh BBIBO/BI 10 Pe3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOACTBOM IeJarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpynIe.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTeNbCKOH e TeIbHOCTH HayYHO-MONYJISAPHYI0 IUTEpPaTypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa nozx
PYKOBOACTBOM IeJarora.

BbicTpauBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOM Ha
nHbOpMaIHIO U3 yyeGHMKA U CTPAaBOYHBIX MaTepHaJIOB C ONTOPOH Ha IJIaH,
rPaMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinmyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bozsopoa — asieMeHT M IpocToe BellecTBo. HaxoxaeHue B
npupo/ie, dusnyeckre U XMMHUYECKHUE CBOUCTBA (Ha MpUMepe
B3aUMO/JIEUCTBUS C HEMETA/JIAMHU U OKCUAAaMHU METaJLJIOB),
npUMeHeHHe, *cnoco6bl moyydeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

[AemoHcTpauum

[TosniyueHue, cobMpaHye U pacno3HaBaHUe BOAOPOA.
F'openue Bogopoaa.

BzaumogelicTBue Bogopoza c okcugom Meau(1l).

NabopaTopHble U NpaKTMYeckne paboTbl
JlaGopaTOPHBI OMBIT:

B3anMopelcTBHe KMCJIOT C MeTaJlJIaMH.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOLOpPOAa, U3yYeHHE ero CBONCTB.

Bbluncnenusa
— MOJIEKYJIIPHOU MacChl BEIleCTBA HA OCHOBAHUH aTOMHOU
MacCChbl XMMHYECKUX 3JIEMEHTOB

KosnuecTtBo BewecTBa. Mosib. MosisipHas Macca. 3aKoH
ABorazapo. MoJsisipHblif 06 M ra30B. PacyéThl M0 XUMUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJTUIECTBOM 1 MOJIb.

BbluucneHnums

— 00'b€Ma, KOJIMYECTBA BEI[eCTBA r'a3a [0 ero U3BeCTHOMY
KOJIMYECTBY Bell[eCTBA WU 00 bEMY;

— 06'bEMOB ra3oB M0 YpaBHEHHIO peaKI[MH Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTh CMbIC/ U3y4aeMbIX IOHATUH U IPUMEHATD 3TH MOHATUSA IPU
ONHMCAaHUU CBOMCTB BEIeCTB U UX PeBpalleHUM.

XapakTepu30BaTh (ONUCHIBATh) GU3UYECKHE U XUMUYECKHEe CBOMCTBA BOAOPO/a,
CIocoG6bl ero MoJiy4yeHus1, IpUMeHeHHUe ¢ ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
cxXeMy.

Co6upaTb NpUGOP AJA NOJTyYeHUs BOAOPOJA C UCI0JIb30BaHHEM BHU3YaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY J/Is1 COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYeCKHX peaKLUH ¢ y4acTHeM BOJ0poJa C
ONOpPOU Ha a/ITOPUTM.

CnesfoBaThb nNpaBu/iaM 6e30nacHOi paboThl B 1aG0OPaTOPUU NPH UCNOIb30BAaHUU
XMUMHUYeCKOH Nocyibl U 060pyA0BaHUSA N0/, KOHTPOJIEM IIelarora., a Takxe
IpaBU/IaM 06palleHHs C TOPIOYMMHU BellleCTBAMHU B GBITY

[11aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTH HAGJIIO/I€HUS, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa M0/
PYKOBO/ICTBOM II€JJarora ¢ 00Cy>kZieHHeM IJIaHa paboTbl, C UCIO0JIb30BaHHEM
KJINLIe.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIIe.

[I1aHUpOBATh M OCYIECTBJSATE HA IPAKTHKe XUMHUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAOJIIOIeHHS, eJIaTh BBIBOAbI 110 Pe3yJibTaTaM 3KCIeprMeHTa.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyimne

PackpbIBaTb CMbICJ U3y4aeMbIX IOHATUH U IPUMEHATb 3TH OHATHS, a TaKXKe
M3y4YeHHbIe 3aKOHBI U TEOPUH JJIs1 pellieHUsI pacyéTHBIX 3a/ia4 C IOMOLIbI0
nejarora.

BBIYUC/AATD MOJIIPHYIO MacCy BelllecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCTBa € ONopoi Ha o6pasel, Ha GopMyJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKLUH C OIOpOH Ha
o6pasel], aITOPUTM yIeOHBIX IeCTBUH: KOJIMYECTBA, 06'bEMa, MACChI BEIIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WM IPOJYKTOB
peaxIyu.

BbicTpanBaTh pa3BEépPHYThIE IMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha UH-
dopmaruio U3 yuebHMKa U CIPaBOYHbIX MaTepHaJIOB, FPAaMOTHO UCIOJIb30BaTh
V3y4eHHbIH IOHATUMHBIN aNlapaT Kypca XMMHUH C IOMOLLbIO Ilefjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga, ee cocTas, cTpoeHue, MosieKy1bl. Pusnyeckre cBolcTBa
BOJbl. *AHA/IN3 U CHHTE3 — MeTO/bl U3yYeHUs cOCTaBa BOAbL*
XUMHYECKHEe CBOMCTBA BO/bI

(pasJioxeHMe, peaKL M ¢ HATPUEM, OKCH/IOM KaJbLiUsl, OKCHJIOM
cepnl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHMKATOpAX.

*Boja kak pacTBopuTeb.* PacTBopbl *PacTBopuMoCTb
BelIecTB B Boge.*

*HacellieHHbIe M HEHAChILIeHHbIE pacTBOPLL * MaccoBas 1014
BellleCTBa B pacTBOpe.

*PoJsib pacTBOPOB B IPUPO/IE U B )KU3HH YesioBeKa. Kpyrosopor
BO/IbI B IpUpoAe.* 3arpsisHeHUE NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJIHBIX BOJ,.

AemoHcTpauuun

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHUe BelLeCTB C pa3JIMYHON PACTBOPUMOCTHIO.
HUccnenoBaHue pacTBOPOB KUCJIOT U LIeJI049el C TOMOLIbIO
HWH/JIUKaTOPOB.

Na6opaTtopHbie U NpakTU4ecKkne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJIeHHEe PAaCTBOPOB C ONlpe/ieIEHHON MacCOBOM
JloJiel pacTBOPEHHOI O BellleCTBA.

BbluucneHnusn
— C HCII0JIb30BaHUEM MTOHATHUA «MacCcoBag 0J14 BelecTBa B
pactBope»
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PacKpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSATD 3TH NMOHATHUS IPU
ONKCAaHUM CBOMCTB BEILECTB U UX NPeBpalLleHUH C TOMOLIbIO [Iearora.

XapakTepu3oBaTb GU3HYECKUE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPOJHBIX IPOLIECCAX C ONIOPOM HA MJIAH U CXeMY.

CocTaBJATb ypaBHEHUS XUMHUYECKHUX PeaKIMH ¢ y4acTHeM BOJbl C OIIOPOH Ha
cxeMmy.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C 3arps3HEeHHEM
HPUPOJHBIX BOJ, CIOCOGBI OYMCTKHU BOJbI OT IIPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsi3HeHus 10CJIe IpeiBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHasa.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIOJeHUS, ie/IaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMeHTA N0/, KOHTPOJIEM Ie/jarora, ¢
UCI0JIb30BaHHUEM KJIMILE,

CrnezfoBaThb NpaBu/iaM 6e30nacHO paGoThl B 1aGOPaTOPUHU NPU UCIOJIb30BaHUU
XMUMHYeCKOH MoCyibl U 060pyA0BaHHUSA 10/, KOHTPOJIEM [leZiarora.

[TpoBOANTE BBIYKC/IEHHS C IPUMEHEeHHeM NOHATHSA «MaccoBasl [,0J1s BellieCTBa B
pacTBope» C onopoi Ha GOpMyIbl.

Hcnosb3oBaTh NpH BINOJHEHUH Y4eOHBIX 3aJaHUH U B IpolLiecce
HCCJIe0BATeIbCKOH [1esTeIbHOCTH HAyYHO-ONYJISIPHYIO0 IUTEPATYpy
XUMHYECKOT0 COZlep>KaHus, CIIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa
[I0/i PYKOBO/CTBOM IleJjarora.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XUMHUH 110CsIe
pe/iBapyUTebHOT0 CTPYKTYPUPOBAHUS MaTepuaa



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Knaccudukanus HeopraHuyeckrx coeJUHeHUH.

OkcuApl: cocTas, kaaccuburanus (0CHOBHbIE, KUCJIOTHBIE,
*aMmdoTepHbIe, HeCoIe06pasyole Ha MPpUMepe OKCcU/1a
yriepoaa |l u okenaa asorta ll, HoMmenkiarypa. [lonyueHue*
OKCH/IOB (B3aumogencTemne ¢ BOA0M, KUCNOTaMM, LEenoYamu).
OcHOBaHUA: COCTaB, KJaaccudrKanus (1eg044 U
HepacTBOpHMble OCHOBAHHUS), HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccudukanys, HOMEHKIATYpa, GU3nUecKue
Y XMMUYECKUe CBOWCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCH/IaMU COJISIMHU Ha IPUMepe COJITHON U CEpHOU KUCIOT),
*croco6bl nosydeHus.* Psij ak THBHOCTH METAJJIOB.

Cousu (cpesHUME): HOMEHKJIATYPA, *C1O0COObI MONMYYEHUST*,
B3aMMO/eMCTBUE COJIEH C MeTaJ/lJlaMH, KUCJ0TaMH, L[eJ104aMy U
COJISIMM.

['eHeTHYecKas CBSI3b MEX/y KJIaCCAaMHU HeOPraHUY€eCKUX
coefrHeHUH. ['eHeTH4eckue paaebl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aIIOMUHUS. XUMHUYeCKHe
CBOMCTBA - B3aUMO/IeICTBYE C KUCJOTAMU U I1e109aMHU.
PassioxeHne npy HarpeBaHUM.

JAemoHcTpauum

06pasLbl HeOpraHWYeCcKUX BElleCTB Pa3/IMYHbIX KJIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCUZ,0M
menu(ID).

Peakuus HelTpasusanuu.

BriTecHeHHe 0JHOTO MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opaTopHble U NpaKkTUYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3auMojelicTBHE KUCJIOT C METa/lJlaMH.

[TosiyyeHMe HepaCTBOPHUMbIX OCHOBAHUH.

B3auMogelicTBUe HePaCTBOPUMBIX OCHOBAaHUM € KUCJIOTAMMU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUHU.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKkcnepUMeHTaJIbHBIX 3aJa4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYEeCKUX COeJUHEHUN».

BbluucneHnums
— 10 YPAaBHEHUAM XUMHUYIECKUX peaKLU/Iﬁ

Ormpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH 110 MalIoHy.
CocraBiieHHE CXEM CTPOEHUSI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIUHEHUM Ha
OCHOBE OIIPEEICHHUS.

CocraBienne GopMys OCHOBHBIX KJIACCOB HEOPIaHMIECKHX COSIUHEHHI 1 Ha3bIBaHUE
HX 110 MEXIyHapOAHOH! U TPUBHANBHON HOMEHKJIAType C UCIOIb30BaHHEM
OIIpe/ieNICHusT U TabNHUIIbl PACTBOPUMOCTH.

KnaccuuumpoBanne U3y4aeMbIX BEIIECTB 110 COCTAaBY H c60Ucneam ¢ ONOPOil Ha
OIIPE/IENICHNs], CXEMBI M TAOJIMIYy pACTBOPUMOCTH.

CocraBiieHne TaOJIUIBI TEHETHIECKHUX PSIIOB M CXeMBbl «[ eHeTnueckast B3anMOCBsI3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUID I10]] pyKOBOJCTBOM IIeJlarora.
[Iporao3upoBaHue CBOWCTB BENIECTB HA OCHOBE OOIINX XUMHUUECKHUX CBOHCTB
H3y4YCHHBIX KJIACCOB, IPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMsl «I eHeTn4ecKas B3aUMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX
COEJIMHEHU» MO PyKOBOACTBOM Mearora.

CocTaBieHre MOJIEKYIIPHBIX YPABHEHUH PEaKIUi, HITIOCTPHPYIONINX XUMUIECKHE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeH s BEIIECTB N3YIEeHHBIX KIIaCCOB,
IpyI, a TakXkKe NOATBEPKAAI0IIUX TeHeTHYECKYI0 B3aUMOCBSI3b MEX Ly HIMHU, C
OIOpO¥i Ha BepOaJIbHYIO CXeMY B KaUeCTBE 3PHTEIHHON OTIOPHI.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakiuii 10 cXeMaM ¢ IpeABapUTEIIbHBIM
00CYXJICHHEM BBIOOpa PEarupyroIInuX BEIIECTB.

Brruucnenue no ypaBHEHUSIM XUMHYECKIX PEAKIUN KOINIeCTBa, 00bEMaA, MACCHI
BEI[ECTBA 0 KOJIIMUECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
aITOPHUTMY.

[InanupoBaHye U OCYIIECTBICHUE HA IPAKTHKE XUMUYECKOTO SKCIIEPUMEHTA
HaOJIIOICHHUS T10]] PYKOBOJCTBOM yIHUTEIIS.

DopMyIHpoBaHHE BBIBOJOB II0 pe3yIbTaTaM 3KCIIEPUMEHTA C HCIIOJIb30BaHHEM
OIIOPHBIX CIIOB.

®opmynrpoBaHUE ¢ MOMOIIBIO MEJarora U BBIMOJIHEHNE MTPaBUII 0€30IacHON paboTHI B
11ab0paTOPUH TP UCHIOIBE30BAaHUN XUMHYECKOH MOCYABI M 000pyJOBaHUSL.
Hcrionp30BaHue Y BBIOIHEHUHN y4eOHBIX 3a1aHHI U B TIpoOIecce
HCCIEA0BATENBCKON EATEIbHOCTH HAyTHO- IO ISIPHOM INTEPATyphl XUMHIECKOTO
coziepKaHMs, CIIPAaBOYHbBIE MaTepHabl, pecypcsl VIHTepHeTa, oCymiecTBIeHHE BHIOOpa
TI0J] PyKOBOJCTBOM TI€arora.

BricTpanBanue pa3BEpHYTHIX NUCHMEHHBIX U YCTHBIX OTBETOB € OIIOPOI Ha
HH(}OPMAIHIO U3 yIeOHHUKA M CIIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHOE MCIOJIb30BaHHE
M3y4EeHHOT0 IOHATUIHOTIO anmaparta Kypca XMMHUH € UCIIOJIb30BaHUEM IIJIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 4)
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Tema 8. MepuoanyecKuii 3aKoH U
Mepuopuueckas cuctema
XUMUYECKUX IN1EMEHTOB

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

[TepBble NONBITKY KJacCUPUKALMU XUMUYECKUX 3/1EMEHTOB.
[ToHsITHE O rpynnax CXOAHbIX 3/1eMeHTOB (1LleJI0YHbIEe U
11le/I04HO3€eMeJIbHble MeTaJlJlbl, FaJIOTeHbl, UHePTHbIEe ra3bl).
*JJIeMeHTb], KOTOpble 06Pa3yIoT

aM¢oTepHbIe OKCUABI U THIPOKCUABL*

[lepnoanyeckuii 3akoH u [leproaun-4eckas cucrema
XUMHU4Yeckux aneMeHToB /. . MeHnpesieesa. [lepuozpl, rpynmnel,
noArpymnmnbl. Pu3ndecKuid CMbIC/ NOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHuo/a U TPyMIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX AZiep. *M3oTonbL.*
JneKTpoHbl. CTpoeHHEe 3/IEKTPOHHBIX 060/109€K aTOMOB IEepPBbIX
20 xuMHYecKHUx 371eMeHTOB [leprogu4ecKoi cucTeMbl

. U. MeHngesneena.

XapaKTepHCTHKA XUMHUYECKOT0 3JIeMEHTA MO0 ero MoJI0KEHHUIO B
[Tepuoaudeckoit cucreMe /. U. MeHzeseeBa.
*3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJlbIX
NepUOZ0B U INIaBHBIX NOArPYNI B 3aBUCUMOCTH OT aTOMHOT0
(mopsiakoBOrO) HOMeEpa.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoanyeckoi
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB AJId paBBI/ITI/IH HayKI/I u
npakTuku. [I. U. MeHesieeB — y4éHBIH, IeJaror U rpakJjaHuH.*

AemoHcTpauuun

KopoTkonepuoaHast v JIMHHONIEpUOUHAsT GOPMBI
[lepyuoanyecKoi cUCTEMbBI XUMUYECKHUX 3/IEMEHTOB

. U. MeHngesneeBa.

O3HakoMJIeHHe c 06pa3LiaMy META/IJIOB U HEMETAaJIJIOB.

Jla6opaTopHble M NpakTUYecKue paboTbl

JlaGopaTOpHBIH OMBIT:

B3saumogeiicTBre ruipoKcU/a IMHKa C paCTBOPaMHU KHUCJIOT U
ues049ei

33

PackpbIBaTh CMbIC/I NEPHUOANYECKOT0 3aKOHA 10/, PyKOBOACTBOM IleJlarora.

[ToHMMaTb CylllecTBOBaHHe epUOAUYeCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIeMeHTOB (M3MeHeHHe PaJIuyCcOB aTOMOB U 3JIeKTPOOTPULIATEBHOCTH) U UX
COeJIMHEeHUH OT MOJIOXKEHHUS B IEPUOJANYECKON CHCTeMe U CTPOeHUs aToMa C
UCII0JIb30BAHHEM CXEM U TaOJIHIL.

YcTaHaB/IMBaTh CBA3b MeX/Y N0JI0KEHHWEeM 3JIeMeHTa B IepUOoAHYeCKOH cUcTeMe
U CTPOEHHEM ero aToMa (CocTaB U 3apsAJ AAPa, 001ee YUC/I0 3J1eKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHosupoBaTh XapaKTep U3MeHEeHHs CBONCTB 3J1IeMEHTOB U UX COeJUHEHHH 110
rpynnam u neprogam [leprouyeckoi cuCTeMBI € TOMOLIBIO NTejarora.
XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX NEPUO/0B, KaJlus,
KaJIbLIUsA N0 UX nosioxkeHuIo B [lepuoguyeckoit cucteme /[l. U. Mengeneesa.

CnesfoBaThb npaBu/iaM 6e30nacHoOi paboTel B 1aG0OPaTOPUU NPH UCNOIb30BAaHUU
XMUMHYeCKOH NoCyibl U 060pyA0BaHHUSA 10 KOHTPOJIEM IIeZlarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETBI C ONOPOM Ha
uHbOpMalHIo0 U3 yiebHHKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
WCMO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN alllapaT Kypca XMMHUU 10ocjIe
CTPYKTYpPHUPOBaHUSA MaTepHaJia C UCI0Jb30BaHUEM KJHULIe.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro
CUCTEeMY XUMHUYeCKHuX 3eMeHTOB /Jl. Y. MeH/jesieeBa, TabM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH PsiJ] HANPsDKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHY€ECKOTO COZepKaHUs, CIPaBOYHbIe MaTepuaJbl, pecypcel UHTepHeTa noj,
PYKOBO/ZCTBOM Ilefiarora



Tema 9. XumunuecKkas cBA3b.
OKUcAUTeNbHO-
BOCCTaHOBUTE/IbHbIE peaKuum

(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
XuMuueckas cBsi3b (MOHHas!, KOBaJIeHTHas NOJIsIpHas U
KOBaJIEHTHAsI HEMOJISIpHas).

CreneHb OKHUC/IEHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peakiuu (OBP). [Iponeccs
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCJIUTEIN U BOCCTAHOBUTEIH.

[AemoHcTpauum
OKMCIUTEJIbHO-BOCCTAHOBUTEJIbHBIE peakuuu: ropeHue,
peaKLHu pasioKeHUs], COeIUHEHUS

(2 g4 B HEnmemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbICJI H3y4aeMbIX TOHSITHH [0J PYyKOBOACTBOM MeAarora.

OnpesensiTb BUA XUMHUYECKOU CBSI3M B COEJMHEHUH C UCI0JIb30BaHHEM CXEM.

OnpesensiTb CTENeHb OKUCIEHUST XUMHUYECKOT0 3/1eMeHTa 10 GopMyJie ero
CoeJIMHEeHMs C UCI0/Ib30BaHUEM aJITOpPHUTMa.

OnpenensiTb 3JIeMeHT (BeleCTBO) — OKHCJHUTEJb U 3JIEMEHT (BeILeCTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAaHOBJIEHHSI.

CoCTaB/ATh 3JIEKTPOHHBIHN GaJIaHC C yYETOM YK C/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CoCTaB/ATb YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHOMN PeaKIUH M0
aJITOPUTMY Pa36opa OKUCIUTETbHO-BOCCTAHOBUTEILHON peaKLHH.

VcnoJib30BaTh MU BhINOJHEHUH yYeGHbIX 3aJJaHUH TEKCThI yueGHHKa Nocie

CTPYKTYPHUPOBaHUs MaTepHasa, ClipaBoYHble MaTepHaJbl (IepUoJUYECKYIO
CUCTEMY XMMHUYeCcKuX 3jieMeHTOB /Jl. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ| HaNPHKeHU N
MeTaJlJIoB).

MpumepHblie Tembl,
pacKpbiBaloLMe AaHHbI pasaen
nporpammbl,

M KOZIMYEeCTBO Yacos, OTBOAMMOE
Ha UX usyyeHue

OcHOBHOeE coaepKaHue

OCHOBHbIe BUAbI AEATENbHOCTU
obyuatowmxca

Pa3peu 1. BemecTBo M XMMH4YecKue peakuuu (17 1)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[Teproandeckuit 3akoH. [leproanyeckas cHCTeMa XUMUYECKUX
aneMeHTOB /I. U. MenzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBBIX TPEX
NepUOZ0B, Kalus, KalbLiUs U UX

COoeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEHTOB B
NepruoANYeCKON CUCTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA M TPUBHAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHBIM KJIacCaM HeOPraHUYeCKUX
COeJJMHEeHUH, UX FreHeTHYecKas CBA3b HeOPraHU4YeCKHX BelleCTB.
CTpoeHHe BellecTBa: BUAbI XHMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PeIIETOK. *3aBUCHUMOCTb CBOKWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelIéTOK HeOpraHU4eCKUX BellleCTB.
2. KopoTkonepuoHas v AJIMHHONEPHUO/IHAsA GOPMBI
[leproanyeckoil cUCTEMBbI XUMHUYECKHX 3J1EMEHTOB

J. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUYECKHE 3/IEMEHThI IEPBBIX TPEX IEPUO0B, Kalus U
KaJIbLIUS 0 UX NoJIoKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OTOpPOY Ha aJITOPUTM.

KiaccuduruupoBaTth 1 Ha3bIBaTh HEOPraHWYeCKHe BellecTBa N3y4YeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIHLY PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BeLeCTB Pa3JIMYHbIX KJIACCOB,
NOATBEPKAATh CBOMCTBA NpUMepaMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMHYECKHUX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUUECKOM CBSI3U U TUIl KPUCTAIJIMYECKON pelIéTKU
BellleCTBa C OIIOPOY Ha CXeMy.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS NOC/Ie
npeJBapUTeNbHOTO pa3dopa.

BricTpauBaTh pa3BépHyTble NIHUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
nHdopManuio U3 yueGHUKA U CIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbI NOHATUMHBIN annapaT Kypca XUMUHU.

Hcnosib30BaTh NpH BLIIOJHEHUH YYe6GHbIX 3a/JaHUI U B poLiecce
Hccae0BaTeIbCKOM AeATeIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPy
XMMHUYEeCKOI0 COZiep>KaHus, ClpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa
110/ PYKOBO/JCTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xuMUyecKux peakiyui 1o pa3jM4HbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BOMYy 3P PeKTY, 10 U3BMEHEHUIO CTENEHEN OKUCIEHUS
XMUMHUYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, I10 Y4aCTUIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUYECKHE peaKI[MH, TePMOXUMHYECKHe
ypaBHeHUsl. [IoHsATHE 0 CKOPOCTH XUMHUYeCKOH peakunu. [loHsATHE O
rOMOTeHHBIX U TeTepPOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKHX peaKLuax. [IoHsATHe 0 XUMHUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMUYECKOH
peakIyHy ¥ MoJI0KeHHe XUMUYeCKOro paBHOBecHs.*
OKUCJIHUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IeKTPOHHBIN
6a/1aHC OKHUCJIUTENIbHO-BOCCTAaHOBUTENbHOM PeaKIiu).

JleMOHCTpauuu

1. 3aBMCUMOCTb CKOPOCTH XMMHUYECKON PEaKIUH OT Pa3IUYHBIX
dakTopOB.

2. Bo3zeiicTBUE KaTa/IM3aTopa Ha CKOPOCTb XUMHYECKOH peaKL1u.
3. [lpumMepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLUH.

4. CMelieHHe paBHOBECHS XUMHUYeCKOH peaKIHH.

BbruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/IYKTOB M0 YPaBHEHUSIM XUMHUUYECKUX PeaAKIUHN

PackpbIBaTb CMBICJ U3y4YaeMbIX IOHATUH U IPUMEHSTb 3TH NOHATHUS NIPU
ONMCAaHUM CBONCTB BeLIeCTB U UX NpeBpallleHUH.

KnaccuduruypoBaTh XMMUUeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIUH OT Pa3/IMIHbIX
baKkToOpOB MO PyKOBOACTBOM YIUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX NTpeBpalleHUH B
Pa3/IMYHBIX YCIO0BUSAX I0C/Ie IpeJBapUTEIbHON PaGOTHL

OnpefienisiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpou3BOUTE BBIUHCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOX Ha
nHdopMaIuio U3 yie6HUKA U CIPaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anlapaT Kypca XMMUHU 110cCJIe
npeJiBapUTebHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HMcnonb3oBaTh NpH BLINOJHEHUH yUeOHBIX 3aJJaHUH U B Ipoliecce

HCCJIel0BAaTeNbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOoCJIe KOHCYJ/IbTAIMHU C Te/JaroroM.
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Tema 2. JJIeKTpOoIMTUYECKaA
Aucconyanusa. XuMu4yeckue
peaknyu B pacTBOpax

(84)

Teopusi 3/IEKTPONTUTUIECKOM AUCCOLMALUU. JJIEKTPOJUTDI U
HE3JIeKTPOIUThI. KATHOHBI, aHHOHBI. *MeXxaHU3M JUCCOLHALU
BEILECTB C Pa3JIMYHbIMUA BUAAMU XUMHUYECKO#H cBsi3u. CTeneHb
gucconyanuu.* CUIbHbIE U C1a6ble 3JIEKTPOJIUTHI.

Peakuyy HOHHOTO 06MeHa, YCI0BHS UX NpoTeKaHusa. MoHHbIe
ypPaBHEHUs peaKIyi.

XUMHUYecKye CBOMCTBA KHUCJIOT, OCHOBAaHHUH U COJIeH B CBeTe
HpeACTaBJeHUH 06 3JIEKTPOJUTHYECKOH Arcconpanuu. Cpesa
pactBopa. [IoHsITHe 0 ruJpoIu3e coell.

KayecTBeHHble peaKLMU Ha KATHOHbI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ], H03U[-, CyabdaT-, Kap6oHAT-,
cuvkat-pocdaT- aHHOHBI, TUPOKCUA-MOHBl KaTHOHBI aMMOHUH,
MarHusi, KaJbLiys, alIOMUHUS, JKeJsle3a 2+, 3+, [IMHKA,
HPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX..

JleMoOHCTpauumn

JseKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, UTIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUIO Cpe/ibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HAaTPHs, XJIOPHU/A [IMHKA).

Jla6opaTopHbIe M MPAKTHYECKHE

pa6oTsl

JIaGopaTOpHBIi ONBbIT:

Ne8Peakuuy HOHHOTO 06MeHa B paCTBOPAX 3JIEKTPOJIUTOB:
cyabdara meau(Il)

U I1€J104H1, Kap6oHATa HATPHUs U COJISTHOM KHUCIOThI, peaKIiusi

HeﬁTpaJ’IHSaL{HH MexAy ruipoKCU0M KaJlud U COJITHOW KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKciepuMeHTa/IbHBIX 33/ja4 110 TEME.

BbruucieHust
— 110 ypaBHEHUSIM XUMUYECKUX peaKk Ui

PackpbIBaTb CMbIC/ U3Y4aeMbIX MOHATHH, a TAK)XKE CMbIC/ TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOI[MALIMU C OTIOPOH Ha CXEMBI.

OO6BSACHATh NPUYUHBI 3JIEKTPONIPOBOJ-

HOCTH BOJHBIX PacCTBOPOB C IOMOLIBIO Ne1arora.

CocTaBJIsITh ypaBHEHHS AUCCOLUALNH KUCIIOT, leJI0Uel U CoJiel, MOJIHbIe
Y COKpalléHHble NIOHHbIEe YPaBHEHHS] XUMUYECKHUX PeaKLil HOHHOTO
o6MeHa.

[11aHMpOBATE U OCYLIECTB/IATH Ha NPAaKTHUKE XUMUYeCKHe SKCIIEPUMEHTHI,
NPOBOJUTH HABJIIOJ€HHUS, 1eJIaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIepUMeHTa
HocJie IpeJiBapUTebHON paboThI.

CiienoBaTh NpaBu/iaM 6e30MacHON paboThI B J1JAGOPAaTOPUH NPU
HCIOJIb30BAaHUH XUMHUYECKOHU IMOCY bl M 060pYJOBAHUS N0, KOHTPOJIEM
nejarora.

[TpoU3BOUTH BBIUUCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

BricTpauBaTh pa3BépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopManuIo U3 y4eGHUKA U CIPAaBOYHbIX MATEPHUAJIOB, TPAMOTHO
WCI0JIb30BaTh U3yYeHHbIH NOHSATUIHBIH aNapaT Kypca XUMHUH T10CIe
peIBApUTEJNBHOTO CTPYKTYPUPOBAHHUS MaTepUaJa.

HWcnosb30BaTh MpH BbINOJHEHUH YYeGHBIX 33/JaHUH U B IpoOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISIPHYIO JIMTEPATYPY
XHMUY€ECKOTO COZiepKaHUs, CIIPAaBOYHbIe MaTepHaJibl, pecypcbl UHTepHEeTa
MocJjie KOHCYJIbTALMH C eJarorom.

Paspes 2. HeMeTa/l1bl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTHUKAa XUMHUYECKHX
3sieMeHTOB VIIA-rpynnsl.
T'asoreHnl

(44)

0O611as xapaKTeprUCTHKA rajoreHoB. 0CO6EHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /Il HUX CTENIeHU
okucneHus. CtpoeHue u GU3NUECKHE CBOMCTBA NPOCTHIX

BelllecTB — rajoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe xJlopa
(B3auMogeicTBHE ¢ MeTa/lIaMH, HeMeTa/llaMu (BOZOPOJIOM U
KucaopozoM),*uenodamu*). Xsmoposogoposa. CossiHast KUCJIOTa,
XMMHUYeCKHe CBOHWCTBA, *nosyyeHne®, npumeHeHue. KauecTBeHHbIE
peaKIMY Ha raJloreHH/i-MOoHBL. */lelicTBUE XJI0pa U XJI0POBOAOPOJA
Ha OpraHu3M yeJsioBeKa.* BaxkHell1Me XJI0puAbl U MX HAX0X/IeHHe B
npUpoze.

JleMoOHCTpauuu
Buseomartepuasbl: rajoreHsl ¥ UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaopaTopHble U IPaKTHYeCKNE pa6oThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COITHON KHUCIOThI, U3y4eHUe eé CBOMCTB.

BbluuciieHust
10 YpaBHEHUAM XMMHUY€ECKHX peaKL Uil

O6BACHATD 0611[1ie 3AKOHOMEPHOCTH B H3MEHEHHWH CBOMCTB HEMETAJLTIOB U UX
COeJJMHEHH B Ipe/iesiaX MaJibIX IEPHUO/I0B U [JIABHBIX HOATPYIII
[leproANYECKO# CUCTEMBI XUMHUYECKHX JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C HCII0JIb30BaHHEM CXeMBI.

XapakTepu30BaTh pU3UUECKHE U XUMHYECKHEe CBOMCTBA NPOCTHIX BEL|eCTB
raJloreHoB (Ha NpHUMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0POBOJOPOJA,
XJIOPU/Ia HATPU), CIOCOGBI UX OJIyYeHUs], IPUMeHeHe 1 3HaYeHHe B
IPUPOJie Y )KU3HH YesloBeKa NocJie CTPYKTYPUPOBAHHUs MaTepHaJa.

OnpeziessiTh raJoreHU-UOHbI B PACTBOPE C UCIOJIb30BaHHEM TaGJIHIbI
"XapakTepHble peaK[M1 Ha aHUOHBI".

[11aHMPOBATh U OCYIECTBJISATh HA IPAKTHUKE XMMHUYeCKHe SKCIIepUMEHTHI,
IPOBOJUTH HAGJIIOEHMS, 1e1aTh BbIBO/bI 10 Pe3y/IbTaTaM 3KCIepUMeHTa
THI0CJIe TPe/iBapUTENbHON PaGoThI.

Tema 4. O61mas
XapaKTepUCTHKA XUMHYeCKHX
aseMmeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepucTHKa 3J1eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHBbIE J/Is1 HUX CTeNeHU
okucneHus. CTpoeHre U pU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — KUCJIOPO/A U CEPBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYECKHe
CBO¥cTBa cephbl. B3auMoelicTBYE ¢ HEMETAJIAMH - BOJOPOJIOM U
KHCJIOPOJIOM, MeTa/IaM{, KOHLIEHTPUPOBaHHBIMU a30THOH U
cepHO# kucjsoTaMu. CepoBOJiOpOJ, CTpoeHHe, PU3UYECKHE

O6BSICHATD 001111e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-
IPYMIIBI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe pasinycoB B
noArpynnax".

XapakTepu3oBaTbh pUsHvYecKHe
Y XMMHU4YeCKHe CBOWCTBA MPOCTOTO BeLeCTBA CephI U €€ cOeJUHEHUH
(cepoBOZOpPO/1a, OKCHAOB CEPBI, CEPHON KUCJIOTHI, Cy1bYATOB), CIOCO6BI UX
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Y XUMHYeCKHe CBOWCTBA (KUCIOTHbIE U BOCCTAHOBUTEJIBHBIE).
OKCHUABI CEpBI KaK NPEICTAaBUTENN KUCTOTHBIX OKCH/0B. CepHast
KHCJI0Ta, QU3NYecKre U XUMUYECKHUE CBOMCTBA (061He KaK
npeACcTaBUTEJIS KJlacca KUCIOT U *cnenuduyeckue*), npuMeHeHHe.
CepHHCTast KMCJIOTA.

*XHMHYecKe peaKl 1y, Jiexallle B OCHOBE IPOMBIIIIEHHOTO
crnoco6a nosiyyeHusl CEpHOUM KUCIOThL. ANlllapaThl ¥ IpOTeKaloLie B
HUX Ipolecchl (Ha MpuMepe NPOU3BOACTBA CEPHOM KUCIOTHI).*
CoJiu cepHOM KMCJIOTBI, Ka4yeCTBeHHas peaKlus Ha cyJIbdaT-HOoH.
HaxoxzaeHue cepbl 1 eé coejuHeHUH B npupoze. *Xumudeckoe
3arpsi3HeHHe OKpYy»XKarolel cpe/ibl COeIMHEHUSAMH Cepbl
(KHCIOTHBIE JOXK/AHY, 3arpsI3HEHNE BO3/[yXa U BOJJ0EMOB), CIIOCOObI
€ero npeAoTBpalleHus.*

JeMoHCTpauumn

Konneknuu (Bugeomarepuassl): cepa U eé coeJUHEHHUS.
O6yrsiMBaHMe caxapa MO/ eiicTBMeM KOHIeHTPUPOBAHHOM CepHOU
KHCJIOTHI.

JlaopaTopHble U IpaKTHYeCKNe pa6oThl

JlabopaTopHBIE OMNBITHI:

O6Hapy:xeHue cyibpaT-HOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KMCIOTHI C IUHKOM.
Beruucienus

M0 yPaBHEHUSM XUMHYECKUX PeaKIUi

MOJIyYyeHHUs], IPUMeHEeHNe U 3HaYeHHe B IPUPO/IE U XKU3HU YeJIOBEKa C
OTOPOY Ha CXEMY U IJIaH.

OnpeensTh HaIM4YKe CyJibbaT-HOHOB B PaCTBODE.

OOBACHATD CYIIHOCTb 9KOJIOTMYECKHX MTP06JIeM, CBSI3aHHBIX C TepepaboTKoH
COeJJMHEeHUH cephl OCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

[l1aHUpOBATh M OCYIECTBJATD HA MPAKTHKe XUMHYECKHe 3KCIIEPUMEHTHI,
IPOBOAUTH HAGIIOIEHHs, IeJIaTh BBIBOADI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CiienoBaTh NpaBu/IaM 6e30MacHON paboThI B JIAOOPATOPUH NPU
HCI0JIb30BaHUHU XUMHUY€ECKOU NOCY/bl U 060pPYI0BaHUS 0[], PyKOBOACTBOM
nejarora.

[Tpon3BOAUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHBIX 3a/JaHUHA TEKCThI y4eOHUKa,
crnipaBovyHble MaTepuaJsbl ([lepuoanyeckylo cuCTEMY XUMUYECKHX
anemeHToB /. U. MeHzeseeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUYECKUH psifi HanpsXKeHUH
METaJJIOB).

Hcnonb3oBaTh NpH BHINOJTHEHUH Y4eOHBIX 33/IaHUH U B ITpoliecce
HCCJIe0BATENbCKOH JIesITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COJlepKaHusl, CIIPaBOYHble MaTepHaJIbl, pecypchl UHTEpHETA
1ocJie KOHCYJIbTallUH € IeJarorom
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Tema 5. O6mas
XapaKTepHUCTHUKAa XUMHUYECKHX
3jieMeHTOB VA-rpynnsl. A3o0T,
dochop u ux coeguHeHUs

(74)

0611as XapaKTepUCTUKa 3J1eMeHTOB VA-rpynnbl. 0cO6eHHOCTU
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKre U XUMHUYeCcKHe
cBoiicTBa. KpyroBopor asoTa B npupoze.

AmMHuaKk, ero ¢pusnyecKrue 1 XMMUYeCKHe CBOMCTBa, NoJydeHHe U
npuMeHeHue. Co/iM aMMOHHS, X QU3HYECKHe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe, KayecTBeHHas peaknys Ha MOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMUYeCcKHe CBOMCTBa (061iue
KaK NpeJCTaBUTeJs KJacca KUCIOT U *cnenuudeckue™®).
*A3oTHCTas KUC0Ta. Mcnosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B KayeCcTBe MHHEPa/IbHbIX y06peHui.*

XrMu4eckoe 3arpsisHeHHe OKpyXKalollei cpefibl coelHHEHUAMU
a30Ta (KUCI0THBIE LOXK/H, 3arpsi3HEHNEe BO3/1yXa, TOYBbI U
BOJZI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu ochopa*, pusnueckue u
XMMHYeCcKHe CBOUCTBA.

Okcug pocdopa(V) u pochopHas kucioTa, GUsndecKre U
XUMHUYEeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas1 peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne pocdaToB B KauecTBE MUHEPATbHBIX YA00peHU.*
3arpsisaHeHHe NPUPOJIHBIX BOJL0EMOB pocdaTamu.

JleMoHCTpanuu
Konneknuu: pocdop u ux coefuHeHUs.
B3auMogelicTBUe KOHLEHTPUPOBAaHHON a30THOU KUCJIOTHI C MEABIO.

JlabopaTopHble U IpaKTH4YeCcKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BsauMoelicTBre cojieli aMMOHHUS C IIEJI0OYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMu a30THBIX U $ocPOpHBIX YA06pEeHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHUe ero CBONCTB.

BoeruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

OGbsICHATD 061 e 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
azora u ¢pochopa 1 UX coeAUHEHUH (aMMMaAKa, CoJled aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuzaa pocdopa(V) u docdopHO# KHUCIOTHI,
docdaToB), c1oCoObI UX NMOJTyYeHUs, TIPUMEHEeHHe U 3HaYeHue B IpUpojie
Y XKU3HH YeJI0BeKa C UCN0JIb30BaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B paCTBOPE C UCNO/Ib30BAHUEM
TabsnLbl "XapaKTepHble peaKIMy Ha KATHOHBI U aHUOHBI".

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NMPO06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHEHUH a3oTa U pocdopa B OKpyKarlel cpese.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTD HAGJIIO/IeHHUS, ie/1aTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnepoBaThb npaBu/iaM 6e30nMacHO paboThl B 1aOOPaTOPUU MPH
UCI0JIb30BAaHUU XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

[Tpou3BOAUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH YYe6HBIX 3a/JaHUH TEKCThI yUe6HUKA,
CNpaBOYHbIE MAaTepPHUaJIbl (IEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
asneMeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJIed B BOJIe, 3JIEKTPOXUMHUYECKUN Pl HANPsHKeHUH
MeTaJJoB).

Hcnosnib30BaTh NpHU BINOJHEHUH YYeGHBIX 33/laHUH U B ITpoLiecce

HCCJIEI0BATENbCKOH JIETENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCYJIbTAIUH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yrsiepoa v KpeMHMH U UX

Yrjiepop, a/uIoTponHble MOAUPUKALUK TpaduT, aMas.
B3auMo/ielicTBUE € MeTa/lJIaMU, HEMETAJIIaMH,
KOHILIeHTPHUPOBAaHHBIMH a30THOH U CEPHON KUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, U3nuecKre U XUMHUYeCKHe

O6BsICHATD 061111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
TPYNIbl U UX COeJUHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTh $U3NYECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BELECTB
yrJiepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/I0B yIJ/Iepoa, yTOJIbHON

39




coeJUHEeHUs cBo¥icTBa. Axcop6uus. KpyroBopor yryiepoja B NpUpoJe. KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHHUS, KPEMHHUEBOH KUCJIOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYEeCKUe CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJyYeHHUs], TPUMEHEHHE U 3HAaYEeHUE B IPUPOJE
JIEACTBUE HA )KUBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE. Y XKU3HU YeJIOBeKa.
*JKoJiornyeckre nNpobJieMbl, CBA3aHHbIe C OKCHAOM yriaepoaa(IV); OnpefesATb KAPOOHAT- U CUJIMKAT-
rUIoTe3a r7106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdexT.* OOBACHATD CYIIHOCTb 9KOJIOTMYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XKJeHUeM
YrosibHasg KMCJIO0TA U €€ coy, UX PU3nvecKre U XUMUYeCKHe YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposia U
KapOOHAT-HOHBL OpraHUYeCKHX BEI|eCTB I10/] PYKOBOJCTBOM yYHTeJIA.
*[lepBoHayYaJIbHbIE NOHATHUSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHMpOBaTh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBHI,
coeIMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHS. HNPOBOAUTH HAbJII0/IeHU, 1e/1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6MOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPaAX, OeJKax, nocJie NpeJiBapuTebHON paboThl.
yrjeBoziax. MaTepuabHOe eIMHCTBO OpraHUYeCKUX U CnesfoBaThb nNpaBu/iaM 6e30nacHOi paboThl B 1aGOpaTOPUU NPU
HeopraHMU4YeCcKHUX COeJUHEHUH.* UCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060PYA0BAHUA.
*Kpemuu#, ero pusndeckre 1 XuMUYeCKHe CBOMCTBaA (Ha mpuMepe Hcnonb30BaTh NpHY BBINOJIHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aUMO/IEHCTBUSA C MeTa/IJIaMU U HEMeTaJlJIaMu), TOoJIy4eHue U cripaBoyHble MaTepuaJbl ([lepHojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHEeHMeE B 3JIEKTPOHHUKe.* anemeHToB /l. U. MeHzeeeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
*CoeHeHUsI KpeMHHUS B pupoe. O01ue npecTaBaeHus 06 OCHOBAHUH U COJIEN B BOJIE, 3JIEKTPOXUMUYECKUH PsIfl HAMPSXKEHUH
okcuze kpeMHUsA(IV) u kpeMHUeBOM kucaoTe. CUIMKATBI, UX MeTaJIJIOB) T0C/Ie KOHCYJIbTAI[UMH C N1eJJaroroM.
HCI0JIb30BaHUE B OBITY, MEAUIMHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH U B poLiecce
BaxkHeli1ne cTpouTeIbHbIE MaTepHaJbl: KEPAaMHUKa, CTEKJIO, HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPaTypy
LIeMeHT, 6eTOH, XeJie306eToH. [Ipo61eMbl 6e30MacHOr0 XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
WCI0JIb30BaHUS CTPOUTEbHBIX MaTePHAJIOB B IOBCEJHEBHOMN 1ocJie KOHCY/IbTAllMU C IearoroM.
JKHU3HU.*
JeMoHCTpauumn
Mojenu KpUCTaJIM4eCKUX PelIETOK a/iMa3a, rpaduTa, MOJIEKYJIbI
dynnepena.
Ancop611us pacTBOPEHHBIX BElleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BusieomMaTepuasbl: CHJIMKAaTHast TPOMBIIIEHHOCTb.
Mopenu MOJIEKYJ1 OpPraHUY€eCKUX BEIECTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIN OMBIT:
KayecTBeHHas peaklus Ha KAp6OHAT-HOH.
[IpakTHYecKue paGoThI:
Ne 11. [TonydyeHue yrieKUCI0r0 rasa v U3y4yeHue ero CBOMCTB.
KauecTBeHHas peakiyst HA KAPOOHAT-HOH.
Ne 12. PemreHue skcnieprMeHTa/IbHBIX 33/ia4 110 TeMe «HemeTasibl».
BeryuciieHusa
110 YpPaBHEHHUSIM XUMHUYECKHX PeaKLH, eCJIu OUH U3 PeareHTOB
JlaH B BU/le BOJAHOI'0 pacTBOpa C U3BECTHOW MacCOBOM A0J1eM.

Paspges 3. MeTa/ibl M MX coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

061as xapaKTeprUCTHKa XMMUYECKHUX 3J1eMeHTOB — MeTaJlJIoB Ha
OCHOBaHMHU UX NoJioeHUs B [leproaudeckoil cucTeMe XMMHYECKUX
aneMeHTOB /. U. MenjesnieeBa v cTpoeHus aToMoOB. CTpoeHUe
MeTa/lJIoB. MeTa/lindecKas CBSI3b U MeTaJlJIndecKas
KpHUCTa/JIM4ecKas pelléTKa. JJ1eKTPOXUMUYeCKUH pAaf,
HaIpshKeHUH MeTanioB. Pusndeckue U XUMHUYeCKHe CBOMCTBA
MeTa/u10B. *061Ke croco6bl No/y4eHus MeTaL1oB. [loHaTHe o
KOPPO3UH METAJIIOB U OCHOBHBIE CIIOCOOBI 3aIUTBI OT KOPPO3HH.
CnzaBbl (CTasb, YYTYH, JIOPAJTIOMUHUH, 6pOH3a), UX IPUMEHEHHE B
OBITY ¥ IPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

O3HakKoMJIeHHe ¢ 06pa3laMu MeTaJIJIOB U CILJIABOB, UX
$U3NYECKUMU CBOMCTBaMHU.

Mojenu KpUcCTalJInyeCKUX PelIETOK MeTaJlJI0B.
BuseomaTtepuasbl: KOppo3us METAJJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMu CIJIaBOB METAJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKIMy MeTaJjlla C KUCJOTOH OT PHUPOAbI
MeTasla.

BbluucieHust
— I10 ypaBHEHUSIM XMMUUYECKUX pPeaKLUH, ey OJJMH U3 peareHToB
COJIEPKUT IPUMeECH

PacKpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSATb 3TH NMOHATHUS IPU
ONMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

O6BSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/IEMEHTOB-
METaJVIOB U UX COeJUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LI1e GU3NYECKHe U XUMUYeCKHe
CBOWCTBA METAJJIOB.

XapaKTepHu30BaTh 0011e CIOCO6HI MOJIYyYeHUs] MeTaJlJIOB I0ce
CTPYKTYpHUPOBaHHs MaTepuaJa.

CnesfoBaThb nNpaBu/iaM 6e30nacHoOi paboThl B 1abOpaTOPUU NPU
UCII0JIb30BAaHUU XMMHUYECKOH NMOCy/1bl U 060py10BaHUA.

[Ipon3BOJUTDb BBIYHUCIEHUS 10 XMMUYECKUM YPAaBHEHHUSM.

Hcnonb30BaTh NpHY BEINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
cripaBoyHble MaTepuaJbl ([leprouyeckyro cuCTEMY XUMHUYECKUX
anemeHToB /l. U. MeHzeeeBa, TaGIMLy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUUYECKUH psj, HAaPsSHXKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe0BaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
nocJie npeJiBapuTeJbHON KOHCY/IbTAllUH C IeJarorom
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Tema 8. BaxkHelmue
MeTaJlJIbl M X COeJMHEeHHUA
(16 4)

lesouHble MeTasbl [losoxeHue B [lepuoguyueckoil cucteme
XMMUYeCcKUx 31eMeHTOB /I. U. MeH/iesieeBa, CTpoeHHEe aTOMOB.
HaxoxaeHnue B npupoje.

dusnyeckre U XMMUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUAbl ¥ TUAPOKCU/BI HATPUSA U Kasus. [[puMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[llesiouHO3€EMeIbHBIE MeTaJIbl MAarHUM U KaJbLIUH, CTpOEHNUE
atoMoB. [losnioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sn1eMeHTOB /I. U. MenziesnieeBa. HaxoxzieHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
Kasblus (OKCUJ, TUAPOKCHUZ, con). *XKécTKocTb BOAbI U CIOCOGBI
eé ycTpaHeHHUs.*

Anromunuil. [lonoxeHue B [lepruoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHfiesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Pusndeckre U XUMHUYeCKHe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCHJA U TUAPOKCUJA.

’Keneso: cocras, cBoiicTBa U nosyveHue. [losoxeHue B
[leproanvecKoy cucTEMe XUMUYECKUX 3JIEMEHTOB

. U. MeHzenieeBa, ctpoeHue atoma. HaxoxzeHue B mpupoze.
dusndeckre U XUMHYECKHE CBOMCTBA. OKCU/bI, TUAPOKCU/IBI U COJTH
xkese3a(ll)

u xese3a(lll).

JeMoHCTpauumn

B3auMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJIaMeHU HOHAMU HAaTPUS U KaJUsl.
OkpaurMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
BsauMoielicTBUe OKCHA KabIUsl C BOJOM.
BuseoMatepuaibl: ropeHue XKeJjie3a B KUCJI0PO/JIe U XJIOPE.

JlaGopaTopHble U IpaKTU4eCKue padboThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMy aJIFOMHUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOKWCTBA I'MAPOKCU/IA aIFOMUHUS.
KauecTBeHHbIEe peaKLMM HAa MOHBI JKeJie3a.
[IpakTHYecKkue paGoThI:

Ne 13. PelreHue skcnepruMeHTa/IbHBIX 33/1a4 10 TeMe «MeTaJlbl».

BbruucieHust
[0 ypaBHEHUSIM XMMUYECKHX peaK Ui,

OGBbsACHATD 06LIKME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
MeTaJIJIOB B IPYIIax U UX COEAMHEHHUH C y4ETOM CTPOEHHUsI X ATOMOB.

XapakTepu30BaTh GU3HUYECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BEIECTB
MeTaJlJIOB U UX COeJUHEHHH (OKCH/I0B, THIPOKCHUAOB, COJIeH) ¢ OIopoi Ha
CXeMy, CIOCOGbI UX NOJTy4eHus], IPUMeHeHHe U 3HaueHHe B IPUPO/Jie U XKU3HU
qeJIoBeKa.

Pacrno3HaBaTh € NOMOIIbIO Ka4eCTBEHHBIX PeaKI1i HOHbI METa/JIOB (MarHus,
KaJIbLIMs, JIIOMUHUS, LIMHKA, XKeJle3a (2+), )xesie3a (3+), Meau (2+) ¢
HCIIOJIb30BaHUEM Tab uIbl "XapaKTepHble peaK[My Ha KATHOHBI".

[11aHMPOBATh U OCYIECTBJISAT HA IPAKTHKE XMMHUYeCKHe SKCIIEpUMEHTHI,
IPOBOSUTH HAGJIIOEHMS, 1e1aTh BbIBO/bI [0 Pe3y/IbTaTaM 9KCIIePUMEHTa.

CyiefoBaTh MpaBuUJIaM 6e30MaCHOM paGoThI B 1aGOPaTOPUH NPH
HCIOJIb30BAaHUH XUMHYECKOH IIOCYAbI ¥ 060pYAOBaHUS.

[Ipou3BOSUTH BEIYHCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEépHyThIe NHUCbMEHHbIE U YCTHbIE OTBETHI C OOPO Ha
MHPOpMaIHIO U3 yie6HHKA U CIPAaBOYHBIX MaTepUaIOB, F[PAMOTHO
UCII0JIb30BATh U3Y4YeHHbIH MOHATUIHBIN annapaT Kypca XUMHH.

Hcnosnb30BaTh NPU BINOJIHEHUH Y4e6GHBIX 33/laHUH U B IIpoLiecce
UCCJIeI0BATEbCKOM JIeITEIbHOCTH HAYYHO-TIONYJ/ISIPHYIO JIUTEPATYPY
XMUMHUYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTepHasbl, pecypchl iHTEpHETA
1ocJie Ipe/iBapUTeIbHONH KOHCYJIbTALMY C IeAaroroM

Paspen 4. Xumus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesI0BeKa

*HoBble MaTepHaJbl U TEXHOJIOTHUH. BelJ_[ECTBa U MaTepHaJibl B
HOBCEAHeBHOfI »KM3HU YesioBeKa. XMMHUS U 310pOBbE. be3omacHoe
HCIIOJIb30BAaHHE BEIECTB U XUMHWYECKUX peaKum?I B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3JIMIHBIX ccbepax AeATeJIbHOCTH mo;[eﬁ,
OCHOBHbI€ Bell€CTBA U MaTepUaJIibl, IPUMEHAEMbI€ B )KU3HU COBPEMEHHOTI'O
YeJIOBEKa.
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(3u) [IpypoAHbIe HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIH ras, OGBSICHATD YC/I0BUS1 6€30MAaCHOTO HCI0JIb30BaHUS BELLECTB U XUMHYECKUX

HedThb), TPOAYKTHI UX [TIepepabOTKU, UX POJIb B OBITY U peakuui B ObITY.

HPOMBILIJIEHHOCTH. AHanM3MpoBaTh U KPUTUYECKHU OLLEHUBATbh HHPOPMALUIO O BJAUSHUU
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHue IPOMBILIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIP. HA COCTOSTHUE
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMYyCTUMas KOHLEHTpalus OKpY’Kalollel cpesibl.

Beuects — [IJK). YMeTb 0Ka3bIBaTh NE€PBYIO MOMOILb IPU XUMUYECKUX 03KOraX U OTPaBJIEHHAX.
PoJib XMMUU B pellleHUH 3K0JIOTMYeCKUX pobieM.* [IpyHUMaTb y4acTHe B 06CYKJeHUHU TPO6JIeM XUMUYECKOH Y 9KOJIOIMYeCKOH

HalNpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO [TO3ULUIO [0 pobJieMe U
npeJjJaraTb BO3MOXKHBIE IyTH €€ pellleH!Us C ONOpoH Ha HHPOpMaLHIo U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa.

[Ipu pa3spaboTke pabodedl HporpaMMbl B TEMaTHYECKOM IJIAHUPOBAHHWU [OJDKHBI ObITh YYTEHbl BO3MOXHOCTU HCIIOJb30BAHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
00pa3oBaTeJIbHbIX PECYPCOB, SBJSIOMINXCA Y4eGHO-METOJUYECKUMHU MaTepuajaMu (MyJbTUMeJUIHble HPOrpaMMbl, 3JIEKTPOHHblE YYeGHUKM U 3aJJaYHUKHY,
3JIEKTPOHHbIEe GUGJIMOTEKH, BUPTYaJbHbIE JJaO0OPATOPUH, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKIIUY LIMPPOBLIX 06pa30BaTe/bHbIX PECYPCOB), UCIO0JIb3YEMbIMHU /1Sl 06YUEHUS U
BOCHUTAHUsA Pa3JIMYHBbIX TPYIIN I[0Jb30BaTesel, NMpeACTaBJeHHbBIMHU B 3JIEKTPOHHOM (IUGpPOBOM) BHUJle W PeaNU3YIIIUMH JUJAKTHYeCKHe Bo3MoOkHOCTH HKT,
coJiepKaHHue KOTOPbIX COOTBETCTBYET 3aKOHO/ATENbCTBY 06 06pa30BaHUH.

2-i1 BapuaHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoii BapuaHT NPUMEPHOTO0 TEMAaTUYECKOIO IJIAHWPOBAHUS HMCHOJb3yeTcs, ecnu oOywaromuecs ¢ 3I[IP momydaroT
oOpa3oBaHKE B OTAEIBHOM Ki1acce. B TaHHOM BapuaHTe Npejiaraercs:

- U3y4eHHEe MaTepuaia KpyrmHbIMU OJIOKaMu;

- omepexaroriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWM B PA3UYHBIX YCIOBHUSAX (IIEPEHOC 3HAHWUW MO aHAJOTUM OT OOIIMX CBOMCTB
Pa3UYHBIX KJIACCOB BEIIECTB K OOIMM U CHENU(PUYECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBAET JOJIO
CaMOCTOSTEIIbHOCTH O0YYaIOIINXCS MTPU U3YYCHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3YyYEeHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHME aToMma, CTPOCHHE BEIECTBA, BaXKHEUIIME MPEACTABUTEIN MPOCTHIX W CIOXKHBIX BEIIECTB, XUMHUYECKHUE
peakiun).

N3meHeHue TiaHupoBaHusA 10 pa3ziesiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

43



- N3y4YE€HHE OCHOBHBIX BOIPOCOB HEOPraHUYECKON XMMHUU OCYILECTBISETCS B 8 Kiacce, 00Jbllle BpEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuil B 9 kiacce. U3 9 kitacca B 8- mepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKIuil”,
"DeKTponuTHYECKas Auccouranrsa. XUMHYECKUE PEeaKIMi B pacTBopax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamis»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P Gombiiie 3HAaKOMBI C
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeiesieHue CoJlepKaHusl OAHUX TEM B ApPyrHe (pacKpbIBA€TCS HAa KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XUMHS W OKpY)KamoIlas cpena’ pacKpbhIBAaeTCS Ha KOHKPETHBIX IMpuUMepax B pazfenax "Merauibl U MX COEOUHEHUs",
"Hemertamisl IV-VII rpynn u ux coenuHeHus";

- o0beauHEeHHE TeM (maer OOoJbllle BO3MOXKHOCTEH M7 MCIOJIb30BAaHUS CpPAaBHEHUS — CXOJACTBA W OTIWYMNA; Tema
«Kucnopon» u tema «Bonopon»);

- BblgeneHue otaenbHbIX TeMm (Tema «llepBoHaudanbHble MOHATUS 00 OpPraHMYECKUX BEIIECTBax»). BbiieneHue B
OTJEJbHYIO TEMY, B KayecTBe "OyKBaps MO OPraHUYECKOM XUMHMH', JAeT BO3MOXKHOCTb YIIYOJSITh MOHSTHS: ONpEAesICHus,
KJ1acCU(UKaLus, OCHOBAaHUS JJIs KJacCU(PUKAIIUN, HOMEHKJIAaTypa, oOlLI1e CBOMCTBA BELIECTB, CTPYKTYpa BEIIECTBA, COCTABICHUE
(dbopmyn no obmiei popMyie U MO Ha3BaHUIO, Ha3bIBaHUE BeUIECTBa Mo Gopmyne. B 3ToM ciayyae mporpamMMHbIM MaTepuan U3
xapaktepuctuku [VA moarpymnmbsl MOKHO JJOHECTH HE ()parMEHTOM KapTHUHBI «OPraHUYECKHUE BEIIECTBa», a KAK YacThb LIEJIOTO.
Moxxet ObITh BblieTieHa TeMa «[IpakTHKym» B KOHIIE IEPBOIO U BTOPOTO r'0I0B 00YUYEHUS.

TemaTnuyeckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga oOy4deHust)

Tewmbl KonunuecTtBo yacoB B tom uncne HasBanus pa6ot
Ha KOHTPOJIbHBIE Ha MPaKTUIECKHe
paboThl paboThI
Paznen «IlepBoHayaibHble XUMUUECKUE NOHATUSAY, 144

1. Xwumus — BaxkHas 001aCTb 4 1 2 IpakTnueckas pabora Nel « JlabopaTopHOe 060pyROBaHKE U TIPHEMBI

€CTECTBO3HAHUS U MIPAKTHIECKOH oOpamieHus ¢ HIM»

JIEATENBHOCTH Y€JI0BEKa. IMpakTraeckas paborta Ne2 «OuncTka 3arps3HEeHHOI HOBapeHHOH conn”
2. BemecrBa U XUMHYECKHE PEAKIHH. 7 - 1 IMpakTraeckas paborta Ne3 «IIpu3HaKH NIPOTEKAaHHUS XUMUIECKHUX PEaKIIUi»
3.  KonuyecTBeHHBIE OTHOILCHUS B 3 1 - KonTponbHas pabota Nel «[lepBoHavanbHble XUMUYECKUE TIOHATUS, XUMUYECKHE

XUMHH (OpMyIIBI ¥ ypaBHEHUsI» 3arpsi3HEHHON MOBapEHHON COJIH)
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Paznen «Ilepuoauueckuil 3aK0H U nepuoandeckas cuctema xuMmuueckux aieMeHToB JI.M. MenneneeBa. Ctpoenue atoMa. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE peakiiuuy, 154

4. CtpoeHue aTomMa 7 1 - KonrponbpHas padora Ne2 «Ileprogudeckas cucTeMa XUMUYECKHAX JIEMEHTOB

[lepuoauueckuil 3aKoH U J.U. Menneneesa. CTpoeHne aToMa»

MEPHOIIMUECKAs CHCTEMA XUMUIECKHUX

snemeHToB J|.U. Menzaeneera

5.CrpoeHue BelecTB. XUMUYECKast 8 1 - KontponsHas padora Ne3 «Xumudeckast CBI3b»

CBS3b.

OKHCIUTENEHO-BOCCTAHOBUTEIHHEIE

peakiyn

Paznen «BaxkHelmuye npecTaBUTeIN HEOPraHWIECKUX BeIeCTBY, 354

6. Kucnopoa. Bogopox. 14 1 2 [Ipaktuuaeckas padota Ned «[lonyueHne KHCIOpOaa U U3yUECHUE €TI0 CBOMCTBY
IIpaktuuaeckas padora Ne5 «[lomyueHne BogOpoaa U U3y4EHUE €r0 CBOMCTBY
KonrponpHas padora Ne4 «Kuciopon. Bogopomn»

7. Bopa. PactBopbl. 5 - 1 [pakTrueckas paborta Ne6 «IIpuroToBieHne pacTBOPOB C OIPEEICHHON
MaccOBOH J10JIell paCTBOPEHHOI'O BEILIECTBA

8. Teopust FIEKTPOTUTUIECKON 5 - -

JIUCCOIMAIINI

9. Baxkneiimue kiacchbl 11 1 1 KontponbHas padora NeS «OCHOBHBIE KJIacChl HEOPTAHMYECKUX COCIMHEHHI)

HEOPTaHWYECKHX COEIHMHEHUIH IpakTrueckas paborta Ne7 «PenieHue SCKCIIepIMEHTANIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAaHUIECKHX COCIIMHEHUID)

Paznen «BemecTBO M XUMUYECKUE peakuumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHUYECKUX PEAKIMN

9 KUIIACC

Tembr

KoamgecTBo yacoB

B Tom gncue

Ha KOHTPOJIbHBIC

paboThI

Ha IPAKTUYECKUE

paboThI

HasBanus pabot

Paznen «IloBTopeHue 1 yriiy0ieHre 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimy, 104

[MoBTOpeHue n yrirybneHue 3HaHUH 10 1 2 IMpakTnueckas pabota Ne 8 «Peakuuy HOHHOTO 0OMeHay

OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca IMpaxTnaeckas pabota Ne9 «KadecTBeHHBIE pEaKIiK B PAaCTBOPE»
KontponpHast pabora Ne 6 «DneKTpoIuTHIECKas! JUCCOLHALINS

Pasnen «MeTaisl B BX COeTUHEHUs», 204

1. O0ye cBoiicTBa METAIOB 4 - -

2.Metasl 1 UX COeIUHEHUS 16 1 1 [pakTuueckas pabora Nel3 «PemieHne skcriepuMEHTaIbHBIX 3aa4 110 TeMe

«MeTaibl 1 iX COSTUHCHUS )
KonTponpHas pabora Ne8 «Metamisny
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Paznen «Hemeramnst IV-VII rpynn v ux coenunenus», 244

3.001mas xapakTepucTHKa
XMMUUYECKUX 31eMeHToB VIla
rpynnsl. ["ajores.

4 _

4.001as XxapaKTepucTHKa
XHMHYECKHUX dJIeMeHTOB Via
rpynnsl. Cepa U ee COeTMHEHHS.

5.001mast xapaKTepuCcTHKa
XHMHYECKHX JIEMEHTOB Va
rpynmsl. A3or, pocdop u ux
COCJIMHEHHSI.

IMpaxTnaeckas pabota Nel0 «IlomydeHre aMMuaKa ¥ U3y4eHHE €ro CBOUCTB)

6.001m1as XapakTepuCTUKa
XMMHYECKHX 271eMeHTOB [Va
rpynmnsl. YTiaepos, KpeMHUM U UX
COCJIMHEHHUS.

[paktiueckas padota Nell «[loxydeHue yriaeKucaoro raza U u3y4eHHe ero CBOUCTBY
[paktuueckas padota Nel2 «PemeHne s3kcrepuMEeHTaIbHBIX 33/1a4 [0 TeMe
«Hemerannel IV-VII rpynn 1 ux coequHeHUn »»

KontponbHas pabora Ne7 «HemeTamisi»

Pa3£[€.]'[ «HepBOHa‘-{aJ’ILHHe XUMHUYECKUE TIOHATHUS 00 OpPraHu4YE€CKUX BEUICCTBAX», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHSATHUS 00 OPTaHUIECKHUX
BEIECTBAX

10 -

Paznen «O6o0meHne MaTepuaia o Kypey «Heopranudeckast xumusy, 44

13. Xumus u okpyxKaromas cpesa.

1 -

14. O600uIeHNEe MaTepHana 1mo
Kypcy «Heopranuyeckasi XUMHUsD»

KontponpsHas padora Ne9 «rorosas padoTta 3a Kypc HEOPTaHHUYECKON XUMUI

Bcero 136 u
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHble TEMBI,
pacKpbiBaloLMe AaHHbI pa3gen
nporpammel,

W KO/INYECTBO Yacos,
OTBOAMMOE Ha UX u3yyeHue

OCHOBHOE cofiepyKaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Pa3znen 1.IlepBoHayaibHble XUMHYECKHe MOHATHsI(14 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJjioBeKa

(44)

*XuMus B cucTeMe HayK. Pojb XUMHHU B >KU3HU
yesoBeka.* Tesma u BemectBa. Pusnyeckue CBOMCTBa

BellecTB. [lpaBuia  Ge3omacHOro  oOpalleHdUss ¢
BellleCTBAMHU U J1abopaTOPHbIM 060pyAoBaHUEM. YHCThbIe
BellecTBa M cMecu. Crnocobbl pasjiesieHus CMecei.

*[lousgTHE 0 METO/jaX IO3HAHUSA B XUMHUU.*
JleMOHCTpanumu

1. JlabopaTopHoe 060pyAOBaHUe.

2. PazymyHble BUBI XUMUYeCKOU mocyibl. 3. 06pa3ibl
BeleCTB.

4. Cioco6nlI pasziesnienusi cMecel (puabTpoBaHue,
BbllIapHBaHUe, AUCTHUJIISALUs, XpoMaTorpadusi).
JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaTopHbIE ONbBITHI:

Onucanue GpU3NYECKUX CBONCTB BEILECTB.

PaspneneHue cMecH C MOMOIIbI0 MarHUTa.
[IpakTHyeckre paboThI:

Ne 1. JlabopaTopHOe 060pyI0BaHHE U TPUEMbI 06paAIeHUS
C HUM

Ne 2. OyucTka 3arpsi3HeHHOH MOBapeHHON COJTH

PackpbIBaTh CMbIC/I U3y4aeMbIX HOHSITHUH C IOMOIIBIO [TeJjarora.

PackpbIBaThb posib XUMHUH B IPUPO/JIE U XKU3HU YeJI0BEKa, €€ CBSI3b C APYTMMH HayKaMU.

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

PaznuuaTe pusnyeckue U XUMUYECKHUe sIBJIeHUSI C OTOPOX Ha ONpe/iesIeHUsl.

OnpenensiTb MPU3HAKK XUMUYECKHUX peaKIU{ U YCI0BUS UX TPOTEKAHUS.

CiienoBaTh NpaBUIaM I0Jb30BaHUS XUMHUYECKOH OCY10H U 1abopaTOPHBIM 060pyI0BaHHUEM, A
TaK)Ke MpaBU/IaM o6palleHus1 C XAMUYeCKHMU Bellle-CTBaMH B COOTBETCTBUHU C
HMHCTPYKIHSIMHU 0 BbINOJHEHHUIO MPAKTUYECKUX PAabOT 10/ KOHTPOJIEM TTeAarora.

[l1aHUPOBATh U MPOBOJUThH XUMUYECKUM 3KCIIEPUMEHT M0 U3YYEHUI0 U OMTUCAHUI0 QU3UYECKUX
CBOMCTB BeLIECTB, CIOCOGOB pa3zie/ieHUsI CMecel BelleCTB 110/ pyKOBOJACTBOM IeJarora ¢
06Cy/lIeHrueM IJIaHa paboThl.

Wcnosip30BaTh NP BbINOJHEHUH Yie6-HbIX 33IaHUM U B IPOLIeCCe UCCIe0BaTEIbCKON
JlesiTeIbHOCTH HAy4YHO-MOMYJISIPHYIO JINTEPATYPY XMMHUUYECKOT'0 COZEePXKaHUs, ClIPAaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 110/ pyKOBOACTBOM Iefarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C 0IOPOM Ha HHOpMaILHIo U3
y4eOHUKA U CIPABOYHbBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIH MOHATUHHBIN
anmnapar Kypca XuMuu

Tema 2. BemecTtBa
U XUMUYEeCKHe peaKIuu

(74)

ATOMBI U MOJIEKyJ/ibl. XMMHUYeCKUe 3JIeMEeHTbl. 3HAaKHU
(cMMBoOJIBI) XMMHYECKHX 3JieMeHTOB. OTHoOcHUTe/bHast
aToMHasa Macca. [IpocTble U c0XxHBIe BellecTBa. ATOMHO-
MOJIEKYJIIDHOE yYeHHUe.
dopmyua.
XUMHYECKUX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa

XuMu4eckast BasieHTHOCTB aTOMOB

BellecTB.*  OTHOCHUTeNbHasi  MOJIEKyJIApHas  Macca.
MaccoBasi 10J151 XHMUY€ECKOT0 3JIEMEHTA B COeJUHEHHH.
dusnyeckre U XUMHYECKHE SBJEHHA. XHMHYecKas
peakuuss W e€ TNpU3HAKU. YpaBHEHUS XUMHUYECKUX
peakuui. 3aKOH COXpaHeHHs] MaccChbl BellecTB THIbI

XUMHUYECKUX  peakluid (coeiMHEHHE, Ppa3JIOKEHHUE,
3aMellleHHe, 0OMEH).

*M. B. JIOMOHOCOB — y4€HbIH-3HIIUK/IONEAUCT.*

[OemoHcTpauuu

dusudeckue siBjeHUs (pacTUpaHue caxapa B CTYIIKE,
KUIIeHUe U KOH/IeHCaIlusl BOJIbI U T. [1.).

XuMH4eckue sABJeHUs (fopeHre CBeUH, pa3JioKeHue
caxapa, B3aUMO/JleiCTBUE CEPHOM KUCJIOTHI C XJI0PUA0M

[IpuMeHATDb eCTeCTBEHHO-HAay4YHble MEeTO/Ibl TI03HAHUs (B TOM 4HCJie HAO/IIO/IeHHE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT) U OCHOBHBIE OTIEPALUU MBICIUTENBHOH 1€ TEbHOCTH
(cpaBHeHUE, kKaaccudUKaIKs) /s U3yYeHUs BELIECTB U XUMUYECKUX PeaKIUH C OOpoi Ha
QJITOPUTM UJIH CXEMBL.

PackpbIBaTh CMBIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSITh 3TH NOHATHUS NMPU ONHMCAHUHU
CBOMCTB BeILeCTB U UX NPeBpalleHUH C OIOpOU Ha IJIaH U KJII04YeBble CJI0Ba.

PaznuuyaTh pusnueckue U XMMU4YeCKUe SBJIEHHUS], 00'bSCHATD UX CYL[HOCTb C TOUKH 3pEeHUS
ATOMHO-MOJIEKYJISIPHOT'O YYEHHSI C OTIOPOH Ha ONpesiesIEeHUsI U CXEMBI.

OnpeieIiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCIOBUS UX IPOTEKAHUS.

OGBACHATH CYI[HOCTh PU3UIECKUX U XUMUYECKUX SIBJIEHUH C TOYKHU 3peHHUs aTOMHO-
MOJIEKYJIIPHOT'O YYEHHUS C UCI0/Ib30BAHHWEM BU3YaJIbHOH OMOPHI.

KnaccupunupoBaTh XUMHUYECKHE PeaKIUH (110 YUCIY U COCTABY Pearupymoiiux 1
00pa3syoUIMXCs BEIEeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasiTh GOPMYJibl GUHAPHBIX BELIECTB M0 BaJIEHTHOCTHU U OIPE/IeIATh BaJIEHTHOCTb 110
¢dopMysiaM BeleCTB C OMOPOU HA AJITOPUTM YIeOHBIX AeUCTBUM.

PaccTaBiATb K03ddULUEHTHI B ypaBHEHUSAX XUMUUECKUX pPeaKLUi C 00OpPOi Ha aiTOPUTM
y4eOHbIX AeHCTBUH.

Ciie0BaTh MpaBU/IaM M0J1b30BaHUsI XMMUYECKOM NOCYA01 U J1JaGOpaTOPHBIM 060pyL0BaHUEM, A
TaKKe NpaBuJiaM 06palleHHUs C BellleCTBaMH B COOTBETCTBUU C MHCTPYKLHUSMHU 110 BbINOJIHEHUIO
J1abopaTOPHBIX XMMUYECKUX ONBITOB MO/ KOHTPOJIEM MleJjarora.

HWcnosib30BaTh NPU BbINMOJHEHUH YYe6OHbBIX 3aJlaHUH U B ITpoLjecce UCC/IeL0BaTeNbCKON
JesITeJIbHOCTH Hay4YHO-NONYJISIPHYIO0 IUTEPATYPy XUMHUYECKOTO COZlepKaHUs], CIIPa-BoY-Hble
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6apus,

passioxxeHue rugpokcuga Meau(11), B3aumogeiicTere
KeJie3a C cepoi, B3aUMOZeHCTBHe )KeJie3a C PaCTBOPOM
cosiu meau(ID)).

OMBIT, WIJIOCTPUPYIOIUI 3aKOH COXPaHEHUs Macchl.

NabopatopHble 1 npakTMueckne paborbl

JlabopaTOpHbIE ONbITHI:

[Ipumepsl pu3nUeECKUX sIBJAEHUM (1/1aBJeHHE BOCKA,
TasiHUE JIbJia).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IpOKaJuBaHUE MeJHON
POBOJIOKH, B3aUMO/I€MICTBUE MeJjia C KUCJIOTOM).
Mopesi aTOMOB U MOJIEKYJI.

IIpaktuaeckas padora Ne3. [IpusHaky mpoTeKaHU
XUMHYECKUX PEaKIHi.

BbluncneHusn

— OTHOCUTEJIbHON MOJIEKYJIIPHOU MacChl BELIECTB;

— MAacCcoOBOH J10JIM XUMHUYECKOI'0 3JIeMeHTa 1o GpopmyJie
CcoeIMHEeHU

MaTepHaJbl, pecypcbl IHTep-HeTa 1o/, pyKoBOJCTBOM IleJjarora.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIPaBOYHBIX MaTEPHAJIOB, PAMOTHO MCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmaparT Kypca XMMHH

Tema 3. KosuuecTBeHHbIE
oTHOLIEeHUs1 B Xumuu (34)

KosmyectBo BewectBa. MoJsib. MosisspHass Macca. 3akoH
ABorazpo. MousipHbli  00bEM ra3oB. PacdyeTel 1O
xUMA4yeckod  ¢opmyse.  PacyeTbl  MaccoBoW  Jj0JM
XHUMHYECKOro JJIEMEHTAa B COEeJMHEHHUH, KOJIM4YeCTBa
BellleCTBa, MOJIAPHOM Macchbl. PacyéTbl MO XUMHUYECKHUM
YpaBHEHHSAM.

JleMoHCcTpayus:

- 06pasiibl BElIeCTB KOJIMYeCTBOM OJJUH MOJIb

Boruucienus:

-pacdeT o GopMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaTh CMBbIC/ M3y4YaeMbIX IOHATUN U IPUMEHATD 3TU MIOHATHS, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUH JJI pellleHUs] pacyéTHBIX 3a/ia4 C HOMOLbIO Nlejiarora.

BBIYHMC/IATD MOJIIPHYIO MacCy BellecTB; KOJIMYECTBO BellleCcTBa, 00bEM ra3a, Maccy BellecTBa C
onopoi Ha o6pasen, Ha GoOpMyJIb];

[IpoBOAUTE pacyéThl N0 YpaBHEHHUSIM XUMHUYECKHX PeaKLMH ¢ oopoi Ha 06pasel, aJlTOPUTM
y4ebHbIX IeHCTBUH: KOJIMUECTBa, 06bEMA, MacChl BelljeCTBa 0 U3BECTHOMY KOJIMYECTRY,
06bEMy, Macce peareHTOB WJIM IPOAYKTOB peaKIuy.

BricTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0OPOH Ha MHPOPMAIHUIO U3
y4eOHHUKA U CITPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO IleJjarora.

Paspen 3. [lepuoanyeckuii 3aKkoH U Illeppoandeckas cucTeMa XMMHYeCKHUX 31eMeHTOB /l. U. MeHAe1eeBa.
CtpoeHue aTOMOB. XuMH4YecKas CBA3b. OKHC/INTE/IbHO-BOCCTAHOBUTEIbHbIE peakuyu (15 1)

Tema 4. CtpoeHue aTtoma.
Mepuroanuecknii 3aKoH u
Mepuogunueckas cucrema
XUMUYECKUX 3/1IEMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJACCUQUKALMHM  XUMHUYECKHX
a/eMeHTOB. [IOHATHE O rpynmax CXOJHBbIX 3JIEMEHTOB
(wesi0uHBIE M 1LEJIOYHO3EMEJIbHbIE METaJUIbl, IaJoTeHbI,
MHepTHble Trasbl). *JJIeMeHTbl, KOTOpble 06pasyoT
aMmboTepHbIE OKCUABI U THPOKCHBL*

PaCKprBaTb CMBICJI MEPUOAUYECKOTr0 3aKOHA 1o, pyKOBOACTBOM IeAarora.

[ToHuMaTh CymeCTBOBaHUE nepnoanquKoﬁ 3aBHCHUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(I/IBMGHGHI/IG pagnuyCcoB aTOMOB U BHGKTpOOTpHHaTeJIbHOCTI/I) u UXx COEL[I/IHCHI/Iﬁ oT
IOJIOXKEHHA B Hepnoauqecxoﬁ CcucreMe U CTpO€HHUA aTOMa C UCII0JIb3OBAHHUEM CXEM U Ta6JII/IL[.

YcraHaB/iMBaTh CBSI3b MeXxAy NMOoJIOXKEHUEM 3JIEMEHTA B HepHO,E[H'—[eCKOﬁ CUCTEeME U CTPOEHHEM
€ero atomMa (COCTaB " 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U pacripeieJieHUue Ux 1o
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[lepyopuueckuit  3akoH. [lepuojguyeckas cucTeMa
XUMHYECKUX 3JIEMEHTOB . U. MenpgeseeBa.
KopoTkonepuogHass wu *ajauHHomepuofHas*  GopMel

[leppoanyeckol cHCTeMBbl XHMHUYeCKMX 3JieMeHTOB [l
W. Menpeneesa. [lepuozbl v rpynnel. PU3HYeCKUH CMBICT
NOpPAAKOBOrO HOMepa, HOMEpOB IMepuoja W TpPyNIEb
3JleMeHTa.

CtpoeHure aToMoB. CocTaB aTOMHBIX fAep. *M3oTonbL*
dnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 060JI0YEK AaTOMOB
nepBbix 20 XHMMHYecKHX 23JieMeHTOB Ilepuoguyeckoit
AW MeHnpeneeBa. XapaKkTepuCTUKa

3JIEMEeHTa 1o ero IOJIOKEHHUIO B

CUCTEMBI
XUMUYECKOTO
[lepuopuueckoit cucreMe /. U. MeHnzeneeBa.
*3aKOHOMEpHOCTH HW3MeHEeHHs  pajauyca
XUMHAYECKUX 3J71IEMEHTOB, MeTaJlJIn4eCKUX u
HeMeTa/UIMYeCKUX CBONCTB MO TrpynmnaM MU HepuojaM.
3HavyeHue Ilepuoguyeckoro 3akoHa u Ilepuoguyeckoit
CHACTeMbl XMMHUYECKUX 3JIEMEHTOB JJIl pa3BUTHUsS HAyKU U
npakTuki. [J[. U. MeH/jesileeB — y4EHbIH U rpakiaHuH.*
AemoHcTpauumn
KopoTkomnepuoaHas v JJIMHHONEPUOAHAsA GOPMBbI
[leproanyecKoil cCUCTEMBI XUMHUY€ECKUX 3JIEMEHTOB
J. U. Mengeneesa.
O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.

dTOMOB

Na6opatopHbie U npakTU4eckne paboTbl
JlaGopaTOPHBIN OTBIT:

B3auMojieficTBHE THAPOKCH/JA IMHKA C pacTBOpaMu
KHCJIOT U 1[eJIove#

3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEHUsI CBOMUCTB 3JIEMEHTOB U UX COeJMHEHUH 0 IpynnaM 1
nepuojam [leproinyecKo CUCTEMBI C TOMOLIbIO IIeJjarora.

XapaKkTepu30BaTh XUMUYECKUE 3/IEMEHThI IEPBBIX TPEX IEPUOL0B, Ka/IUs, KaJbLUS M0 UX
nosioxkeHuto B [lepuoguyeckoit cucreme /l. U. MengeneeBa.

CienoBaTh NpaBUaM 6e30MacHON paboThl B JIJAGOPATOPUU NPH HUCTIOJIb30BAHUYA XUMUYECKON
nocy/ibl ¥ 060pyA0BaHUs 10 KOHTPOJIEM lefarora.

BricTpanBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C 0MOPOH Ha HHPOPMALHIO U3
y4eOHHKA U CIPABOYHbIX MAaTEPHAJIOB, TPAMOTHO HCI0JIb30BATh U3y4YeHHbIN NOHATHHHBIN
annapar Kypca XMMHUHU [10C/le CTPYKTYPUPOBaHUsA MaTepurasa € MCII0JIb30BaHUEM KJIUILE.

Hcnosb30BaTh NpH BLIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI yYeOHUKa ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJsa, ClipaBoYHble MaTepuassl ([lepruoguyeckyro cuctemMy
XUMH4YecKuX ayieMeHTOB /J|. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJieldl B BOJIe, 3IEKTPOXUMUYECKUN PsiJi HAIPsKEHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHIOJHEHHH YUe6HBIX 33/JaHUH U B ITPOLlecce UCCIeL0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NOMYJIIPHYIO JIUTEPATYPy XMMUUECKOI0 COJlep>KaHusl, CIpaBOYHbIe
MaTepHuasbl, pecypcbl MHTepHeTa MoJ pyKOBOJCTBOM Ilejarora

Tema 5. CTpoeHnne BelecTs.
Xumuueckasi CBA3b.
OKncanTeILHO-
BOCCTAHOBUTEJIbHbIE PeaKIUH
(84)

Xumuueckas  cBs3b.  KoBaneHTHas  (monsipHas U

HETIOJISIpHAs))  CBsI3b.  *OJIEKTPOOTPUIATENIFHOCTh  aTOMOB

XUMHAYECKAX  DJIEMEHTOB.* Honnas CBSI3b. *THIIBI

KPHCTAJUIMIECKUX PEHIeTOK. *
CreneHb OKHCJIEHUS. OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHbIe peakluu. [Ipoleccbl OKHC/IeHUS U

BoccTaHOBJIeHUS. OKHUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHCIUTENFHO-BOCCTAHOBHUTEBHBIE PEAKIUN: TOPEHNE,

PackpsIBaTh CMBICT H3y9aeMbIX HOHITHH IO/ PyKOBOJICTBOM II€/Iarora.

OmpenensTs BUI XUMHYECKOH CBS3M B COSIUHEHNH C HCIIOJIb30BAHUEM CXEM.

OrnpenensTh CTENEHb OKUCICHUS XUMHYECKOTO 3JIEMEHTa 110 (JOpMyJIe €ro COSANHEHHS C
HCII0JIb30BAHUEM QJITOPUTMA.

OrnpenensTs 31€MeHT (BEIECTBO) — OKUCIUTEINb U DIIEMEHT (BEILIECTBO) — BOCCTaHOBUTEIIb.

OOBSCHATH CYIIHOCTB NTPOIIECCOB OKUCICHUS U BOCCTAaHOBIICHUSL.

CoCTaBIATH AIMEKTPOHHBIN OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M HPUHSATHIX JJICKTPOHOB.

CocTaBIAATh ypaBHEHHE OKUCIHTEIbHO-BOCCTAHOBUTENHHOM Peakuy Mo alropuTMy pasdopa
OKHCIIUTEIILHO-BOCCTAHOBUTEILHON PEaKIUN.

Vcrionp30BaTh Py BEIMIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKa OCIIe CTPYKTYPHPOBaHUS

MaTtepualia, CipaBOYHbIC MATCPUAJIbI (HepI/IOHI/I‘IECKyIO CHUCTEMY XUMHYCCKUX DJIEMEHTOB I[ n.
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p€aKiunu pasjiokKEHUA, COCANHCHUA

MenpeneeBa, TaOJIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAaHHH 1 COJIEH B BOJE, JEKTPOXUMHIECKHH Psizt
HanpsHKEHHH METaJIIOB)

Pa3zgeu 2. BaxxHeililne npejcTaBuTe/ 1M HEOPraHM4YeCcKHX BemecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(144)

Bosayx — cmech rasos. CocraB Bo3zyxa. Kuciopos —
HaxoxxaeHue
KMCI0pOJa B HpuUpofe, ¢HU3NYeCKHe M XUMHUYECKHe
cBoMcTBa. PeaklMM TOpeHHA NPOCTBIX M CJIOXKHBIX
BewlecTB. *TemsioBoli 3¢deKT XHWMHUYECKOH peaKuuu.*

3JIEMEHT U TIIpoCTO€ BelleCTBO. 030H.

JK30- W 3HJ0TEpMUYECKHE PeaKL Uy, *TepMOXUMHUYECKHe
ypaBHeHus.* [lonsaTve 06 okcuzaax. CrnocoGbl MOJy4YeHHUs
KHMCI0poJa B HPOMBILIJIEHHOCTH.
pUMeHeHHe KpYroBOpOT KHCJOpOJa B
npupoze. TonauBo: yrojb U MeTaH. 3arpsi3HeHre BO3/yXa,

JabopaTopud U
KHUCJI0pOJa.

yCHJIeHHe TApHUKOBOTO 3¢ deKTa, pa3pylLieHre 030HOBOTO
[ (3;

Bomopoy — IpOCTOe  BeLIeCTBO.
HaxoxzeHue Bojoposa B mnpupoje, ¢u3UYecKHe U
XMMHYecKHe CBOWCTBa (Ha HmpUMepe B3aUMOJEHCTBUA C

3JIEMEHT )44

HeMeTa/UlaMh W OKCHAaMH MeTaJIJIOB), IIpUMEHEeHHe,
*CIocoObI l'IOJ'Iy‘IeHI/IH.* [lousiTe o Kuca0TaX KUCa0THI U
COJIN.

AemoHcTpauumn

B3aumozerictBre ¢pocdopa, cepbl U Kesie3a C KUCI0POA0M
(BO3MOKHO HUCIOJIb30BAaHUE BU/IE0O0IBITOR).
OnpefesieHre coJlep>KaHUsl KUCIOPOJa B BO3AYXe.
OnbITEHL, eMOHCTPUPYIOLLHE YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npakTMueckne paborbl

JlabopaTOPHBIH OIIBIT:

O3HaKoMJIeHHE C 06pa3laMHu OKCH/IOB.

[IpakTHyeckas pabora:

Ne 4. [TosyyeHHe KUCI0POAQ, U3YUEHUE ero CBOMCTB.
[IpakTuueckas pabota NeS. IlonyueHue Bogoposa 1 U3ydeHue
€ro CBOMCTB.

Brruuciaenus

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHATb 3TH MOHATHS IPU ONMCAHUH CBOHCTB
BELIECTB U UX NpEBPAleHUH C UCI0JIb30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu3oBaTh (OMUCHIBATE)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/lyxa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHCJI0PO/a, CIOCOOHI ero NoJIy4eHus,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U )KU3HU Yesl0BeKa.

CpaBHUBATb peaKLMU rOpeHus U Me/IJIEeHHOTO OKHCJIEHHUS C IpeJiBApUTEbHBIM 006CYXIeHHeM
napaMeTpOB CPaBHEHHS.

CobupaTb npru6OPSHI AJIs1 HOJYyYeHUS] KHCI0pOoAa (BBITECHEHUEM BOJbI M BO3JyXa).

Pacrno3HaBaThb ONBITHBIM IyTEM KUCJI0POJ, O KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY [JIsl COCTaB/IeHUsI GOPMYJI BELECTB, MOJIEKYJISPHBIX
ypaBHEeHHUH XUMHUUYECKHX peaKIuil C yuacTHeM KUCI0poJa.

OO6BACHATD CYIIHOCTb 3KOJIOIMYEeCKHX NP06JeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yxa.

CrnesfoBaTh NpaBuIaM 6e30M1acHON paboThl B 1a60PaTOPUU IPH MCII0JIb30BaHUH XUMUIECKON
Hocy/ibl 1 060py10BaHHUsI 0/, KOHTPOJIEM Nle[jarora, a Takxe InpaBu/aM o6palleHus ¢
rOpIOYMMHU BellleCTBaMH B OBITY.

[I1aHMpPOBATE U OCYLIECTB/IATE HA NPAaKTHKe XUMHUYeCKHe SKCIIepUMEeHThbl, IPOBOJUTh
HabJII0ZieHus, [ieJIaTh BbIBOJbI 110 pe3yJibTaTaM 3KCIepU-MeHTa N10/; pyKOBO/ICTBOM Ile/iarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.
HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 3a/laHUH U B IIpoliecce Uccae0BaTe bCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPY XMMHUECKOT0 COZleP>KaHus, CIpaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Moj pyKOBOJCTBOM IeJjarora.

BeicTpanBaTh pa3BépHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIHIO U3
y4eGHUKaA U CIIPAaBOYHBIX MaTe-
pHaJIOB C ONOPOH Ha IJIaH, PAMOTHO HMCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIH annapar Kypca
XUMHUH
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— MOJIEKYJIIPHOM Macchl KUC/I0PO/a U 030Ha Ha
OCHOBAHUU aTOMHOW MacChl XUMHUY€ECKOI'0 3JIeMeHTa

Tema 7. Boaa. PacTBopsbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bogma. Ee cocraB. CtpoeHue. Mosekynbl. *®usndeckue
cBoiicTBa BoAbl. Boma kak pactBopuTesb.* PacTBOpBL
*TloHsATHe O paCTBOPHMMOCTH BellecTB B Boze. [loHATHE O
HacCbIIleHHbIX M HEHACBIIEHHBbIX pacTBopax.* MaccoBas
Jlosil BelllecTBa B pacTBope. PacyeT MaccoBod [Josu
BelllecTBa B pacTBOpe (POLleHTHAs KOHLEHTpalus).

*XHMMHYecKre CBOMCTBA BOAbI (pa3JioiKeHHUe, peaKLuu ¢
HaTpHeEM, OKCH/IOM KaJlbLius, okcuoM cepbllV [loHATHE 06
OCHOBaHHUSIX.
KpyroBopoT Bozbl B npupoze.* 3arpssHeHue
NpUpOoJHbIX BoA. OXpaHa ¥ 04YMCTKA NPUPOJHBIX BOJ,.

Posib pacTBOpOB B NpuUpojie U B KU3HHU
yeJIoBeKa.

AemoHcTpauuu

JJIEKTPOJIN3 BOAbI; CUHTE3 BO/IbI; B3aUMO/I€HCTBHE BOJBI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/I€OMATepPHAJIOB).

PacTBopeHue BelecTB ¢ pa3/IMYHON paCTBOPUMOCTBIO.
HcciepoBaHre pacTBOPOB KUCJIOT U 1eJIoYel ¢ HOMOLIbIO
WH/MKaTOPOB.

NabopaTopHble 1 NpaKTUYEcKMe paboTbl
IIlpakmuyeckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONlpe/ie/IEHHON
MacCcOoBOH j0J1e paCTBOPEHHOTO BelLeCTBA.

PackpbIBaTb CMbIC/ U3YYaEMbIX MOHATUH U IPUMEHSTD 3TH MOHSATHUS IPU OMUCAHUU CBONCTB
Bell|eCTB U UX NpeBpalleHHH C TOMOLIbIO Nearora.

XapakTepu3oBaTh pU3NUECKUE U XUMUYECKHEe CBOMCTBA BOJbI, €€ poJib KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPOH Ha IJIaH U CXeMy.

CocTaBJIsAITh ypaBHEHUSI XUMUYECKHX PEAKLUH C y9acTHEM BOJbI C OTIOPOH Ha CXeMY.

OOBACHATD CYIIHOCTb 3KOJIOTMYECKHX MTP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM NIPUPOAHBIX BOJ,
Coco6bl OYUCTKH BOJBI OT MPUMeCeH, Mephl 10 OXpaHe BOJ, OT 3arpsi3HeHUs ocyIe
npeJBapUTeNbHOTO CTPYKTYPUPOBaHUS MaTepHaJia.

[11aHMpPOBATE U OCYLIECTB/ISATH HA NPAaKTHKe XUMUYeCKHUe IKCIIEPUMEHThI, IPOBOJUTD
Hab6JII0IeH s, 1eJIaTh Bbl-

BO/ZIbI [10 Pe3y/IbTaTaM 3KCIIEPUMEHTA 110/ KOHTPOJIEM NeJlarora, C UCI0Jb30BaHUEM KJIHILE.

CienoBaTh NpaBUiaM 6e30MacHON paboThl B JIJAOOPATOPUU NPU UCTIOJIb30BAHUU XUMUYECKON
nocy/ibl U 060pyA0OBaHUs O, KOHTPOJIEM IeAarora.

[IpoBOAUTH BBIUHUCIEHUS C TPUMEHEHHEM MOHSITHS «MacCcoBast [j0Jisl Bel[eCTBA B paCTBOpe» C
ONopoi Ha GOPMYJIBIL.

Wcnosib30BaTh NPU BBINOJHEHUH YYeOHBIX 33/JaHUN U B IIPOLLECCE UCCIEI0BATENbCKON
JeITeIbHOCTHU HayYHO-TOMNYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOTO COJIep>KaHUsl, ClIPAaBOYHbIE
MaTepuaJibl, pecypcbl MHTepHeTa Mo pyKOBOACTBOM IeAarora.

BricTpanBaTh pa3BEépHYThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONMOPO HA UHPOPMALIUIO U3
y4eOHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbBIN MOHITUHHBINA
anmnapar Kypca XMMHUHU MOCJIe IPeIBAPUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJINTHUECKOM JIACCOIUAITIH.
DIEKTPONIUTUYECKAs JTCCOITUAITHS. DIIEKTPOJIUTHI "
HE3JIEKTPOJIUTHI. Karnonsr, AHUOHBI. *MexaHU3M

JUICCOLMALMY BEIECTB C Pa3MYHBIMM BUJAMU XMUMUYECKON
cBs3u. [lonsrue ocrenenu aucconuanuu.* CunbHble U c1alble
3NEKTPONUTEI.

Peakiiun MOHHOTO OOMeHa. YCIOBHS HMPOTEKAHMS PEaKIHid
HOHHOTO 0OMeHa 110 KoHIa. [oyHbIe U COKpalEHHbIE HOHHbIC

ypaBHEHHUs peakuuil. XHMHYECKHE CBOIcTBa  KHCIOT,

OCHOBAaHWI W CcojJeld B CBeTe MPEACTaBICHHHA 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHH, a TAKXKe CMbICJI TEOPUU 3JEKTPOJUTHYECKON
JUCCOLIMALMU C OTIOPOM Ha CXEMBI.

O6BACHATh NPUYUHBI 3JIEKTPOTPOBO/I-

HOCTH BOJIHBIX PaCTBOPOB C IOMOILbIO NTearora.
CocTaB/sITh ypaBHEHUS JUCCOLMALMM KUCJIOT, LIjeJI0Uel U CoJiel, MoJIHbIe U COKpalLléHHbIe
MOHHble ypaBHEHUS XUMUY€ECKUX peaKLUil HOHHOTO 06MeHa.

[l1aHKMpPOBATh U OCYIECTBJISTh Ha PAKTHUKE XUMUYECKHE IKCIIEPUMEHThI, IPOBOAUTH
HabJII0ie s, AeJ1aTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA MOCJie NpeABapUTelbHON
paboThL

CiezoBaTh NpaBUJIaM 6e30MacHOM paboThl B J1a60PATOPUHU IPH UCIOJIb30BAHUM XUMUY€ECKOHN
nocyZbl U 060pyA0BaHUs N0/ KOHTPOJIEM Nearora.
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SNIEKTPOIUTHYECKOH aucconuanny. KadecTBEeHHbIE peakuu
Ha KAaTHMOHBI M AaHHMOHBL: WOHBI XJIOPHA-, OPOMHI-, HOMUI-,
¢docdat-

TUAPOKCUA-UOHBI, KAaTUOHBI aMMOHMSA, Mar”Hus, KaJblusd,

cyibdar-, kapOOHAT-,  CHIMKAT-, AHUOHBI,
amoMuHus, kenesa (2+) um  (3+), meam (2+), uUuMHKa,
NPUCYTCTBYIOIINE B BOAHBIX PacTBOpPaX.

JleMOHCTpanumu

JJeKTpuYecKas IpOBOJHUMOCTb PACTBOPOB BELIECTB;
JIBI>KeHHeE NOHOB B 3JIEKTPUYECKOM II0JIE.

OnBITHI, WTIOCTPUPYIOLIVE MTPU3HAKH TPOTEKAHUS
peakuuii HFOHHOTO 06MeHa.

JlaGopaTopHbIe U MPaKTHYECKUE

pa6oThl

JlabopaTOPHBIH OIBIT:

Peakuyu HOHHOTO OGMeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysnbdara megu(Il) u wénoun, kapboHaTa HATPHUSA U
COJITHOM KHUCJIOTHI, peaKiiys HeHTpau3anuu Mex 1y
TUJPOKCUIOM KaJIksl U COJISTHOM KUCTOTOM.

Beruucienus

— M0 YpaBHEHHUAM XMMUYECKUX PEAKIUH

[Ipon3BOUTD BBIYMCIEHUS 10 XUMUYECKHUM YPAaBHEHHUSM.

BeicTpanBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHN
anmapaT Kypca XMMHH [10C/Ie Npe/BapUTeNbHOT0 CTPYKTYPUPOBAHUS MaTepUaJa.

Hcnosib30BaTh NpU BBINOJIHEHUH YUYeOHBIX 33/IaHUN U B IPOLieCCe UCCIeI0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHY0 JIMTEPATYPY XUMHUYECKOI'0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa Mocjie KOHCY/IbTALMH C eJaroroMm

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeIMHEHHUI

(11 4)

Knaccupukanus HeopraHM4YeCKUX COeJMHEHU.

OkcuApl: cocTaB, kaaccupukanus (*oCHOBHEIE,
KHCJIO0THBIE, aMPOTEPHbIE, HECOJIE0OPa3yOIUe HA
npuMepe okcu/a yriaepoaa Il v okenga asora I1*),
HOMeHKJaTypa *[losyyeHne* u xuMmpuyeckre CBOMCTBa
OKCH/IOB (B3aUMO/IeHCTBHE C BOJOH, KUCJIOTaMH,
I{eJI09aMH).

OcHOBaHWUsI: COCTAB, Kiaccubukanus (11e104u U
HepacTBOPHMbIe OCHOBAHUsI), HOMEHKJ/IATypa, GU3nvecKre
Y XUMHUYeCKHe CBOHUCTBA (B3aMMO/IeCTBHUE C OKCUJAMU
HEMeTaJlJIOB, KUCJIOTAMH, COJISIMU ), *CITOCOOBI OJIyYyeHus.
KucnoTsl: cocTaB, kjaaccudukanys, HOMEHK/IATYPa,
¢dusnYecKre U XUMHYeCKHe CBOKCTBa (B3auUMO/IeiCTBHE C
MeTaJslJlaMH, OCHOBHBIMM OKCH/IaMH, OCHOBAHHUSIMH,
COJISIMHM Ha IpUMepE COJITHOM U CEPHOU KUCJIOT),
*crnoco6bl Noy4eHus.* Pl akTHBHOCTH MeTaJlJIOB.

Conu (cpesHME): HOMEHKJIATYPA, CIIOCOOBI MOTYYEHHUS,
B3aUMO/JIEUCTBHE COJIEH C MeTalJlaMH, KUCJIOTAMH,
1eJI0YaMH U COJISIMH.

l'eHeTHYecKas CBSI3b MEXJY KJ1acCAMU HEOpraHUYeCKUX
coevHeHu. ['eHeTH4Yeckue psaabl. [loHsaTHE 06
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OrmpeneneHne OCHOBHBIX KJIACCOB HEOPTraHUMYECKUX COCIUHEHUI 1O mabIIoHy.
CocTaBieHre CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIUHEHUI Ha OCHOBE
OIIpeJeICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCANHEHNH U Ha3bIBAaHUE UX IO
MEXTyHapOIHON M TPHBUATBHON HOMEHKIIATYpe C HCIIOIb30BAaHUEM OIPENETICHNS 1 TAOIHIIBI
pacTBOPUMMOCTH.

KnaccuguiupoBanne n3y4aeMbIX BEIIECTB 110 COCTABY U C60Ucmeam ¢ ONOPOi Ha onpeieIeHus,
CXEeMBI ¥ TaOJIMIly pPACTBOPUMOCTH.

CocraBiieHne TaOIUIBI TEHETHYECKUX PSIJIOB M CXeMbl «[ eHeTHueckast B3auMOCBs3b OCHOBHBIX
KJIaCCOB HEOPIaHMUECKUX COeTMHEHUI» I10]] pyKOBOJCTBOM Ilearora.

[Iporro3upoBaHie CBOWCTB BEMIECTB HA OCHOBE 00X XUMHUYECKAX CBOMCTB M3YUEHHBIX KJIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCATCS € UCIOJIb30BaHUEM CXeMbI «I'eHeTH4ecKas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUI» O]l pyKOBOJCTBOM II€Iarora.

CocTaBieHre MOJEKYIIPHBIX yPaBHEHUH PeaKknuii, HITIOCTPUPYIOIINX XUMHIECKHE CBOMCTBA
U3YUYEHHBIX KJIACCOB U CHOCOObI NOYYeHUs BELIECTB U3YUECHHBIX KJIACCOB, IPYIII, a TAKKE
MOATBEPIKAAIONINX TeHETHYECKYIO B3aUMOCBS3b MEX/y HUMH, C OTIOPOi Ha BEpOAIBHYIO CXeMy B
Ka4yeCTBE 3pUTEIILHON OMOPBI.

CocraBieHre MOJICKYJSIPHBIX YPaBHEHUH Peakiuii 10 CXeMaM C MPeBapUTEIbHBIM 00CYKICHUEM
BEIOOpA pearnpyroIiX BEIIECTB.

Brrancnenne no ypaBHEHHSIM XUMHIECKHUX PEAKIHil KOIMIeCTBa, 00BbEMaA, MacChl BEIIECTBA 1O
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOLYKTOB PEAKIUH 110 alTOPUTMY.
[InannpoBaHye U OCYIIECTBICHUE HA TIPAKTHKE XUMUIECKOTO SKCIEPUMEHTA 1 HAOIIOICHUS IO




*aMOTepHBIX FTUAPOKCHAAX (Ha IpUMepe [IUHKA U
aJIIOMUHMS): XUMHYeCKHe CBOHCTBA B3aUMO/JieiiCTBHE C
KHUCJIOTaMU U L1eJI0OYaMy, pasJioKeHue IPY HarpeBaHUM.*

AemoHcTpauuun

O6pas1bl HeOPraHMYeCKUX BellleCTB Pa3/IMYHbIX KJIACCOB.
B3aumozielicTBHe pacTBOpa CEPHON KUCIOTHI C OKCUZ,0M
meau(Il).

Peakuusi HelTpasusanuy.

BeITecHeHHe 0AHOTO MeTaJlJIa APYTUM U3 pacTBOpa COJIH.

Nab6opatopHble 1 NpakTMyeckne paboTbl
JlabopaTopHbIE ONbBITHI:

BsanMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[loslydeHre HepaCTBOPUMBIX OCHOBAHHIL.
B3anMozeiicTBYe HepacTBOPHUMBIX OCHOBAHHH C
KHUCJIOTAMHU.

Pasnoxenue rugpoxkcuga Menu(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PelieHue akcriepuMeHTabHbIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIAaCCHI HEOPTaHUYEeCKUX COeJMHEHUM».

BbluncneHusn
— M0 YpPaBHEHHUAM XMMUYECKUX PEAKIUH

PYKOBOJCTBOM YUHTEIIsI.

DopMynHpoBaHUE BBIBOAOB MO pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BAaHUEM OIIOPHBIX CIIOB.
DopMynHpoBaHHE C MOMOIIBIO MEArora 1 BHIMOIHEHUE MpaBUI 0e30macHoi paboTHI B 1abopaTopun
MIPU UCTIONB30BAaHUM XUMUYECKOH MOCY b H 000PYIOBAHHS.

Vcrionp30BaHue IPH BHITOJHEHHN YIeOHBIX 3aIaHHU U B IPOIECCE UCCIICNOBATENBCKOM NesTeTbHOCTH
HAy4YHO-IIOMYJISIPHON JIUTEPATYPbl XUMUYECKOTO COJCPIKaHUs, CIIPABOUHBIC MaTepPHaIIbl, PECYPChI
WnrepHera, ocymiecTBICHHE BBIOOpa O PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MHCHMEHHBIX U YCTHEIX OTBETOB C ONOPOil Ha MH(pOPMALUIO U3
y4eOHUKA U CIIPABOYHBIX MaTE€PUAJIOB, TPAMOTHOE HCIOJIB30BAaHNUE U3YUEHHOTO MTOHATHITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHUEM ILIaHA, OTIOPHBIX CIIOB, alTOPUTMA.

Paspen 3. Beww,ectBo U XMuMUUYecKue

peakuum, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkumii (4u)

*[loHsITHE O CKOPOCTH XHMHYECKOH peakiuu. dakTopsl,
BIIUSIONINE HAa CKOPOCTh XMMUYECKO# peakiuu. IloHsATHE O

TOMOTEHHBIX W TE€TEPOTCHHBIX pPEaKIUAX. Ilousatne 00

0o0paTUMBIX ¥ HEOOpPaTUMBIX XHUMHYECKHX PEaKI[HAX.

IlonsTne [} XAMHYCCKOM PaBHOBECHUM. CMeIlIeHI/Ie

XUMHUYECKOI'0  paBHOBECHA. qDaKTOpI:I, BIIMAIOINHUE Ha

CKOPOCTh XUMHUYECKOH PEaKINH ¥ TIOJI0KEHNE XUMIUIECKOTO
paBHOBecus. Kiaccupukanms XNMHYECKHX pEaKOuid 110
pa3HBIM OCHOBAHUSM. *

PackpheIBaTh CMBICI H3Y9aEMBIX TIOHATHH ¥ IPAMEHSATH TH MOHITHUS IPH ONTIMCAHUH CBOICTB BEIIECTB U
UX MpeBpalleHuil.
KraccuduimpoBars XUMHYECKHE PEAKIUH IO PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBNMMBATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3INIHbIX (JaKTOPOB IO
PYKOBOJICTBOM yUYHTEJIS.

[IpOrHO3MpOBaTh BO3MOMXKHOCTHU NMPOTEKAHUS XMMUYECKHUX MPEBPALCHUI B Pa3JIMuHbIX YCIOBUSX 1OCIIE
IpeaBapUTEIbHON paboThI.

DnpenensiTh OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBIATh NMEKTPOHHBIN OallaHC peaKIHy.

[IpOM3BOUTE BBIYHCIICHNS 1T0 XUMUYECKAM YPABHEHHUSIM 10 aTOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE H YCTHBIE OTBETHI C OITOPOH HAa HHPOPMAIUIO U3 yIeOHNKA U
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIONIB30BATh H3YUSHHBIH TOHATHHHBIN anmapaT Kypca XUMUH
ocJe NpeiBapUTEeNIbHOTO CTPYKTYPUPOBAHUS MaTepHuaa.

Hcnonbs30BaTh U BHINOJIHEHUH Y4€OHBIX 3alaHUI U B IIPOLIECCE HCCIEA0BATENbCKON AeATEIbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOTO COAEPIKAHHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
WHTepHeTa nocine KOHCYJIbTALUY C IEAar0oroM.

PacKpbIBaTh CMBICIT H3y4aeMbIX ITOHATHI, a TAKXKe CMBICI TEOPUH HIIEKTPOIUTHIECKON TICCOIMAIINY C

OTIOPOif Ha CXEMBI.
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DOBACHATH TPUUMHBI 3NEKTPONPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEJarora.

CocCTaBIATh ypaBHEHUs AUCCOLMALNM KHCIIOT, IET0YeH U CONEH, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS] XUMHYECKUX PEaKIUil HOHHOTO OOMeHa.

[[1aHMpOBATh U OCYLIECTBIATH HA MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEI, IPOBOAUTH HAOMIOACHHS,
JIeTIaTh BBIBOJBI IO pe3yNIbTaTaM SKCIIEPUMEHTa ITOCIIe TPEABapUTENHEHOM paboTHL

CnenoBats npasmiiaM 0e30MacHOM paboTHI B 1a00paTOPHH NPH HCIIOIH30BaHUM XUMUYECKOH OCYIBI 1
000pyJOBaHUS O KOHTPOJIEM IIeaarora.

[IpOM3BOUTE BEIYHCIICHNUS 1T0 XUMUYECKAM YPABHEHUSIM.

BbICTpanBaTh pa3BEPHYTHIC TUCHMEHHbBIC M YCTHBIC OTBETHI C ONOPO Ha HHGOPMALHUIO U3 YUeOHUKA U
CMPaBOYHBIX MATEPHAIOB, TPAMOTHO HCHONIB30BaTh N3YUEHHBII MOHATUHHBIN anmapar Kypca XUMUR
MOCIIe PEeIBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaa.

Hcnonb30BaTh IpH BBIMONHEHHH YU4eOHBIX 3aJaHHH U B IPOLIECCE UCCIEA0BATENBCKON JEATEIBHOCTH
HaY4HO-IIOIYJISIPHYIO JIUTEPaTypy XUMHUIECKOI0 COJEeP KaHUs, CIIPABOYHBIC MaTepHaIbl, PECYPChI
HHTepHeTa nociie KOHCYIbTalluy ¢ IeJaroroM

9 KJIACC

(2 4 B HEHEMIO, BCETO 68 W)

MpumepHble TeMbI,
pacKpbiBaloLwme faHHbI pasgen
nporpammbil,

M KONMYECTBO YacoB, OTBOAMMOE
Ha WX n3yyeHue

OcHOBHOe coaepKaHue

OCHOBHble BUAbI AEATE/IbHOCTH
ob6yuatowmxca

Paszzes 1. BemjecTBo U xXMMu4ecKkue peakuuu (104)
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IloBTOpEHUeE U yriiy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Ilepnonuueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHYECKHX
anementoB Jl. . MenzeneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XUMHYECKHX
3JIEMEHTOB HEPBBIX TPEX MEPHOAOB, Kaus, KAIbLIU U UX
COEIMHEHUH B COOTBETCTBUU C IOJ0KEHHEM JIEMEHTOB B
HNEpUOJUYECKOM cUCTEME U CTPOCHUEM UX aTOMOB.
Knaccnguxarus 1 HOMEHKJIaTypa HEOPraHNIECKHUX BEIIECTB
(MexxayHapoHasl ¥ TPUBHAJIbHAs). XMMHUYECKUE CBOWCTBA
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KIIACCaM
HEOPraHM4eCKUX COeIMHEHUM. I'eneTnueckas cBsa3b
HEOPraHWYECKHX BEIECTB.

CtpoeHue BelecTBa: BUIbI XUMUYECKON CBSI3U U THIIBI
KPHCTAJUIMYECKUX PEIIETOK. *3aBUCUMOCTb CBOMCTB BEIIECTB
OT UX CTPOCHHUA. *

XUMHYeCcKHe peakyy. KIacCUPUKAINI XUMIYECKUX peaKIui
0 PA3JIMYHBIM OCHOBAHUSM.

Teopust MEKTPOIIMTHUECKOM JUCCOLUAUN

JleMOHCTpanum

1. Mogenu KpucTa//In4ecKUX pelléTOK HeOpraHU4YeCcKUxX
BelleCTB.

2. KopotkoneproaHas 1 JyIMHHOIIEpUOAHAS (HOPMBI
Ileproauueckoil cucTeMbl XUMHYECKUX DJIEMEHTOB

. Y. MenneneeBa

IIpakTueckas pabora Ne§8 «Peakiun HOHHOTO 0OMEHa)
TIpaktudeckas pabora Ne 9 «KauecTBeHHBIC peaKI[MK Ha HOHBI
B pactBope".

KontposbHas pabora Ne6 «DmekTponuTayeckas IUCCOIHAIISY

XapaKTepHu30BaTb XMMUYECKHE 3/IEMEHTBI NIEPBbIX TPEX NePHUO/0B, KaIUA U KaJIbIUsA 110 UX
noJioxeHuio B [lepuosnyeckoit cucreme /l. . MenpesieeBa ¢ onopoi Ha alropuTM.

KnaccuduuupoBaTh 1 Ha3bIBaTh HeOpraHUYeCKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHe CBOWCTBA BEIECTB PAa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMHUYECKUX PEAKIMU C OTIOPOH Ha CXeMY.

OmnpesensiTb BUJ XUMUYECKON CBSI3U U TUI KPUCTA/IMYECKON PELIETKU BelllecTBa C ONIOPOH Ha
CXeMy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS T1OCJIE IPEABAPUTEIBHOIO
pas6opa.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOY Ha
MHbOpMaIUI0 U3 YiebHHUKA U CIIPaBOYHbBIX MAaTEPHAJIOB, FPAMOTHO HCI0JIb30BaTh U3Y4eHHbIH
MNOHSATUUHBIN allapaT Kypca XUMUHU.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce UCCIeL0BaTeTbCKON
JlesITeJIbHOCTH HAyYHO-NONYJISIPHYIO JIUTEPATYPY XMMHUECKOT0 COZlePKaHUs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa N0 pyKOBOACTBOM Nlefarora.

PackpbIBaTh CMBICIT TEOPHHU IEKTPOIUTHIECKO aucconnani. OOBSICHATS IPHYNHBL

9JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocTaBiiTh YpaBHEHHs JUCCOLMAIUK KMCIIOT U IeJI0UeH, OIHBIE U COKPAIICHHBIE XUMUYECKUE

YpaBHEHUSA XUMUYECKUX peakunﬁ HOHHOI'0 OOMEHa.

Paszaen 3. HemeTtapibl

U UX coeAUHeHus (24 1)

Tema 3. O61asa
XapaKTepUCTHKaA
XUMHYECKHUX 3j1eMeHTOB VIIA-
rpynmnsl. 'asioresnt

(44)

0611as XxapaKTepUCTHKA rajoreHoB. 0COGEHHOCTH
CTPOEHHsI AaTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIE JJIsT HUX
cTerneHu okucaenus. CTpoeHre U pU3nIecKue CBOMCTBA
IPOCThHIX BEIECTB — raJIoreHOB. XUMHYECKHe CBOHCTBA Ha
npuMepe xJopa (B3auMo/IeliCTBUE C MeTa/JIaMH,
HeMeTaJUlaMH - BOJIOPO/JIOM M KUCI0PO/0M, *iieogamu®).
XnopoBogopo. CosisiHast KHCI0Ta, XUMUYEeCKHE CBOMCTBA,
*nosiydyeHue*, npuMeHeHue. KauecTBeHHble peakiiy Ha
rajJioreHu/1-MoHbL. */[eficTBHE XJI0pa U XJI0POBOAOPO/a Ha
OopraHu3M yesioBeKka.* BaxkHe#1re XJI0pUAbI U UX

O6BACHATD 001[Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COeIUHEHUH B
npejesiax MasbIX IEPUO/OB U IVIaBHbIX NoArpynn [lepruoanyeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C HCMOJIb30BAHHEM CXEMBI.

XapakTepHu3oBaTb pU3HYECKHE U XUMUYECKHE CBOWCTBA POCTHIX BELIECTB IaJIoreHoB (Ha
IpUMepe XJIOpa) U CJI0XKHBIX BELeCTB (XJI0pOBOZ0PO/A, XJI0PH/ia HATPHUS), CTOCOBBI UX
HOJIy4eHUs], IPUMeHEHHE U 3HaYeHHe B IPUPO/ie U )KU3HU YesIoBeKa MocJie
CTPYKTYpHUPOBaHHs MaTepuaJa.

Onpe/ie/IsiTh raJIOreHNU/I-MOHBI B pACTBOPE C UCMOJIb30BaHUEM Tab. IuIbl "XapaKTepHble
peakluy Ha aHUOHBI".

[171aHUPOBATh U OCYILECTBATh HAa IPAKTHKE XUMUYECKHE SKCIIEPUMEHTDI, IPOBOJUTh
HabJII0/IeHUS, [1e/1aTh BbIBO/ABI 10 pe3yJIbTaTaM 3KCIePUMEHTa [10CJIe NTPe/iBapUTEIbHON
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HaxoXJeHue B IIpupoje.

JleMoHCTpanumu

BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHbIe ¥ NPpaKTHYeCKHE PaGoThI
JlabopaTOPHBIN OIBIT:

Pacno3sHaBaHue XJ10pU/-MOHOB.

paboThI.

CrnefoBaThb NpaBu/IaM 6e30MacHOM paboThI B JIaGOPATOPHU PH UCIIOJIb30BAHUU XMMUYECKOH
HOCy/ibl M1 060PYy/10BaHHUs 10/, PYKOBOJICTBOM Ile/iarora.

BricTpanBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4eOHUKA U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSATUHHBIN
anmapar Kypca XUMHH.

HWcnosip30BaTh NP BbINOJHEHWH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCC/IE0BATENbCKON
JlesITe/IbHOCTH HayYHO-OMYJIIPHYO JIMTEPATYPY XMMHUYECKOI'0 COJIEPXKAHUs, CIPABOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa

Tema 4. O61asa
XapaKTepUCTHKaA
XHMHUYECKHX 3/1eMeHTOB VIA-
rpynnsl. Cepa 1 eé
coeauHeHus (5 4)

O611aa xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble /I HUX CTeNeHH OKUcaeHus. CTpoeHue U
¢dusnvecKkre cBOMCTBA MPOCTHIX BELECTB — KUCIA0POAA U
cepBhl.

AnnotrponHsle MoaubHKaLUH KUCJI0POJA U CepHI.
XuMuyeckre CBOHCTBA cepbl. CEpOBOJIOPO/I, CTPOEHHE,
dusnyecKre 1 XMMHYeCcKHe CBOWCTBa (KUCIOTHbBIE U
BOCCTAaHOBUTeJIbHBIE). OKCH/BI CepbI KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCHZI0B. CepHas KHUCI0Ta, dusnyeckue

Y XMMUYeCKHe CBOHCTBA (06LIMe KaK MpeCTaBUTES
KJIacca KMCJIOT U creljudruiyecKkre), IpUMeHeHHe.
CepHucTasa KucC/a0Ta.

*XUMHYecKre peakLUy, Jexalyue B OCHOBe
IPOMBIIIJIEHHOTO CI0co6a MoJy4YeHUsl CEpHON KUCI0ThL*
Cosu cepHOM KUCJIOTBI, KaueCTBEHHas peaKLus Ha
cybdaT-HoH.

Haxox/ieHHe cephbl ¥ eé coeJUHEHUH B IPUPO/IE.
*XUMHYecKoe 3arpsi3HeHNe OKpYKarolel cpeJibl
COeJMHEHUSIMU cepbl (KUCIOTHBIE LOXK/H, 3arpsi3HEHHE
BO3/lyXa 1 BOJI0EMOB), CIOCOGBI €T0 NpejoTBpalleHus.*

JleMoOHCTpanumn

Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeJUHEHHUS.
O6yrsiMBaHUe caxapa oJ JeicTBrueM
KOHIIEHTPUPOBAHHOM CEPHOM KHUC/IOTBI.

JlaGopaTopHble U NpaKTHYeCKHEe PaGoThI
JlaGopaTopHbIE OMbBITHI:

O6HapyxeHUe cyabdaT-HOHOB.

B3auMozelicTBre pa36aBJeHHONU CEPHON KUCJIOTHI C
LIIMHKOM. BeIuuc/ieHus1

110 YpaBHEHUSIM XUMHUYECKUX PEeaKI[UH;

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coelMHEHUH
C y4€TOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "U3MeHeHHe paZinycoB B HoArpynmnax".
XapakTepusoBaTh $pu3NUeCKHe
Y XMMHUUYeCcKHe CBOMCTBA IPOCTOr0 BellleCTBa CePhI U eé coeJMHEHUH (cepoBoi0po/ia, OKCH/I0B
CepBbI, CEPHOU KUCJIOTHI, CyJIbPATOB), CIOCOGHI KX MOJIyYEeHHs], IPUMEHEHUE U 3HAaYeHUe
B IIPUPO/Ie U )KU3HU YesI0BEKA C OOPOH Ha CXeMy U IJIaH.

OnpenensiTb HaJU4YKe CyJbdaT-HOHOB B PacTBODE.

OO6BACHATD CYIIHOCTb 3KOJIOrMYECKUX MTP06JieM, CBS3aHHBIX C IepepaboTKOH coeJHUHEHUH cephl
nocJie CTPYKTypUPOBaHUsI MaTepHasa.

[I1aHUpOBaTh M OCYILECTBJIATD HA MPAKTHKe XMMUYECKHe 3KCIEPUMEHTHI, TIPOBOJUTh
HabJ110/leHus, leJIaTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

CnenoBaTh NpaBU/IaM 6e30MacHON paboThl B JJaGOPATOPUU NPH MUCTIOJIb30BAHUHN XUMUYECKON
nocy/ bl 1 060pyA0BaHuUs 10/ PyKOBOACTBOM Ilefiarora.

[Ipon3BOUTE BEIYHCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BBINOJIHEHUH yUe6OHbIX 3aJaHUH TEKCThI yyeGHKKA, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHUYeCKUX 3jieMeHTOB /I. V. MeHzesieeBa, TabuIy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJlE, 3JIEKTPOXHMUYECKUH Psifi HAaNPsHDKeHUH
METaJJIOB).

Hcrosip30BaTh MPU BINOJHEHUH yue0-

HBIX 33/IaHUH U B TIPOLIECCE UCCIE0BATEbCKOH A€ TebHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPy

XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypcbl MHTepHeTa

1ocJie KOHCYJIbTAlMM C elaroroM
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Tema 5. O61asa
XapaKTepUCTUKA
XUMHUYECKHX 3/1IeMeHTOB VA-
rpynnsl. A3oT, pocpop u ux
coeAMHEHUs

(74)

O611aa xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHHU OKUCIeHU.

A30T, pacnpocTpaHeHHe B IpUpo/e, Usndeckue u
XUMHUYeCKHe CBOMCTBA (B3aUMOIENHCTBUE C MEeTAJIAMU U
HeMeTaJUIaMH - KUCJIOPO/IOM U BoZopoioM). KpyrosopoT
a30Ta B IPUPOJE.

AMMuak, ero pusnyeckre U XUMHUYECKHE CBOMCTBA
(oxuceHHe, OCHOBHBIE CBOMCTBA BOAHOI'0 PAacTBOpPA),
*nosiyyeHue* u npuMeHeHue. CoIM aMMOHHUS, UX
dusnueckre U XUMHUYECKHE CBOUCTBA (pasJiokKeHUe,
B3aUMOJIEWCTBUE CO 11leJI04YaMHU), IPUMEHEHUE.
KauecTBeHHast peakuysi HA HOHbI aMMOHHUSI.

A3oTHast KMCJI0Ta, eé GHU3NIeCKHe U XUMHUYeCKHe CBOUCTBA
(oburre Kak nNpeCTaBUTENS KJacca KUCIOT U
cnenubryeckre). A30THCTas KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIel aMMOHHS B KaueCTBE MUHEPATbHbIX
YAOGpEeHHUH.

*XHMMHYecKoe 3arpsi3HeHHe OKpyXKarollei cpesibl
coeJMHEHUSIMHU a30Ta (KUCJIOTHbIE JOXKAHY, 3arpsi3HEHHE
BO3/1yXa, IOYBbI U BOJLOEMOB).*

docdop, *amnorponHbsle Moaubukanuu pocpopa*,
¢du3nYecKre U XUMHYECKHe CBOMCTBA (B3aUMO/IeHCTBYE C
MeTa//IaM{, HeMeTa/lJlaMH, *KOHLLeHTPUPOBAaHHOU
a30THOH U CepHOH KHUCI0TaMH).*

Oxkcup pocdopa(V) u pocoopnas kuciaora, usndeckue u
XMMHYecKHe CBOWCTBA, oJiyyeHre. KauecTBeHHast
peakuus Ha dochaT-UOHBL

HUcnonb3oBaHue dpocdaToB B KaueCTBE MUHEPAJIBHBIX
yA06peHui. 3arpsisHeHHe NPUPOJHbIX BOJJOEMOB
dochatamu. JleMoHCTpALUH

Kosneknuu: pocdop u ux coeiuHeHUS.
B3sanmopelicTBUe KOHLLIEHTPUPOBAHHONW a30THOW KHUCJIOThI
C MeJibl0.

JlaGopaTopHbie U IpaKTHYeCKHEe PaGoThI
JlaGopaTopHbIE OMbBITHI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMu a30THBIX U GocPOopHbBIX
yA00peHUM.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYeHHe ero CBOMCTB.

Buruucaenus

O6bACHATD 0611 1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IpynIbl U UX
COeJIMHEeHUH C y4éTOM CTPOEHHUS UX aTOMOB.

XapakTepHu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA IPOCTHIX BeLeCTB a30Ta U pocdopa u
UX coeJUHEHUH (aMMHaKa, cojled aMMOHHUS, a30THOH KUC/IOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoii kuca0ThI, PocdaToB), CIOCOGHI UX MOJSYYEHHS], IPUMEHEHUE U
3HayeHHe B IPUPOJe U )KU3HHU YesloBeKa C UCII0/1b30BaHUEM CXeMBI.

OnpeensiTb HOHbI aMMOHUS U pochaT-HOHBI B PaCTBOPE C MCI0JIb30BaHUEM TabIHLbI
"XapakTepHble peaKLlMy Ha KATUOHBI U aHUOHBI".

OO6BACHATD CYIIHOCTb 3KOJIOIMYEeCKUX NTP06JIeM, CB3aHHBIX C HAX0XK/JeHHeM coeJuHeHU N
asoTta u pocdopa B OKpyKarlieH cpese.

[l1aHUPOBATh U OCYLECTBJIATD Ha IPAKTHKe XMMHUYeCKHe 3KCIepUMeHThI, IPOBOAUTH
HabJ/Il0leHus, JieJlaTh BbIBOJbI 10 pe3yJibTaTaM 3KCIepu-MeHTa.

CieioBaTh NpaBUiaM 6e30MacHOM paboThl B JJaG0PATOPUU IPH UCIOJIb30BAHUH XUMUY€ECKOH
nocy/ibl U 060pyA0OBaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpHY BBINOJHEHUH yUeOHbIX 3aJaHUH TEKCThI yyeOHMKa, CIPaBOYHbIe
MaTepHasbl (IePUOJUYECKYIO CUCTEMY XUMHUYeCKHX 3/ieMeHToB /. . MeHzeieeBa, TabiuIy
PacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJie, 3/1eKTPOXUMHUYECKUH PsJl HANPsHDKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAayYHO-NONYJIIPHYIO JIMTEPAaTypy XMMHUUECKOT0 COZepKaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noc/ie KOHCYJIbTalMHU C IelaroroM
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— I10 YypaBHEHUAM XUMHUYECKUX peaxumﬁ

Tema 6. O61as xapaKTepuc-
THKA XMMHU4Y€eCKHUX 3/1EMEHTOB
IVA-rpynnsl.

YryepoJ ¥ KpeMHMH M UX
coeJUHeHUs

(84)

Yrnepop, assoTpomnHble Mogudukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3NYecKHe U XUMHUYeCKHe
cBoicTBa. Axcopbuusa. KpyroBopor yrieposia B Ipupo/e.
Oxcuabl yrieposa, ux GusnyecKre U XMMHUYeCKHe
CBOMCTBA (B3aMMOJEHCTBHE C META/UIAMH, HEMeTa/lJIaMH,
*KOHLEHTPUPOBAHHOM a30THOU U CEpHOH KUCI0TaMu)*,
WX JIeHiCTBUE Ha )KUBbI€ OpPraHU3MBI, *1o/1ydeHne*

Y IpUMeHeHHue. *JKoJIorn4ecKye npo6.JieMbl, CBA3aHHbIE C
okcugoM yruepoga(lV); runoresa riob6aabHOTO
HOTeNJIeHUsI KIUMaTa; TapHUKOBBIN 3 dekT.*

YrosibHas KHCJIOTa U €€ COJIY, UX GU3NYEeCcKUe U
XHUMHYeCKHe CBOWCTBA, No/1yYeHUe U TIPUMEHEHHE.
KavecTBeHHas1 peakius Ha Kap6OHAT-HUOHBI.
*Wcnosb30BaHKe KApOOHATOB B OBITY, MEIUIMHE,
NPOMBIIIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHu#, ero pusnyeckure 1 xuMudeckue cBoHcTBa (Ha
npUMepe B3aUMO/IEHCTBHUs C MeTA/IaMU U HEMETAJIJIaMH ),
*MoJIy4eHNe U IPUMeHEHUE B 3JIEKTPOHUKE.®
*CoeJJMHeHUs] KpeMHUs B iprpoje. O6uue
npejcTaBJeHNs 06 okcuze kpeMHusA(IV) u kpeMHUeBoH
kucaoTe. CHIMKAThl, UX UCIO0JIb30BaHUE B GBITY,
MeAMLKHE, IPOMbILIJIEHHOCTU. Baxk-Helue
CTPOUTEJIbHbIE MAaTePHAJIbl: KEPAMUKA, CTEKJIO, IEMEHT,
6eTOoH, xes1e306eToH. [Ipo6ieMbl 6e30mMacHOTO
MCI0JIb30BaHUsl CTPOUTEJbHBIX MaTEPHA/IOB B
NOBCEHEBHOM :KU3HU.* JleMOHCTpanuu

Mogenu KpucTa//IM4ecKuX peléToK aaMasa, rpapuTa,
MOJIEKYJIbI QyJlIepeHa.

Apncop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [IpotuBoras.

BupeomaTepuasbl: CUJIMKaTHas NPOMBILLIEHHOCTD.
Mogeu MoJieKy./1 OpraHU4YeCKHX BellecCTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbI{ onbIT: KayecTBeHHas peakuus Ha
Kap6oHaT-HOH. [IpakTHUYeckue paboThl:

Ne 11. [ToniyyeHue yrieKUcI0ro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHne akcneprMeHTa/IbHBIX 33/ia4 110 TeMe
«HeMmeTanbl».

Beruuciienus mno YpaBHEHHUAM XUMUYECKHUX peaKuuﬁ
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O6bACHATD 0611 e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeIMHEHUH ¢ y46TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA POCTHIX BELIECTB yIiepoJa U
KPEeMHUS U UX coeJUHEHUH (OKCH/0B yTJIepo/a, yroJbHON KUCI0ThI, Kap6OHATOB, OKCH/A
KpeMHU$, KpeMHUEBOH KUCJIOTbI, CHJIMKATOB), CHOCOOBI UX MOJy4YeHUs, IPUMEHEHHe
Y 3HaYeHMe B IPUPOJie U XKU3HU YesI0BeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHHUEM YIJIEKHUC/IOTO ra3a
B OKpYy»aroliei cpege.

[I1aHUpPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBoAUTE HabII0I€HNS, [ie/1aTh BbIBOZbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa [ocJie
npeABapUTEIbHON pabOThHL

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH MUCNIOJIb30BAHUHN XUMUYECKON
nocyibl U 060pyA0BaHUS.

Hcnosib30BaTh NpHY BBINOJIHEHUH yUeOHbIX 3aJaHUH TEKCThI yyeOHMKa, CIPaBOYHbIe
MaTepuasbl ([leprognyeckyro cucTeMy XMMHUYeCKHUX 3jeMeHTOB /JI. . MeHzeieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U CoJlel B BOJE, 3/IeKTPOXUMHUYECKUH PsJl HANPsHDKeHUH
MeTaJlJIOB) T0C/Ie KOHCYJIbTAIUH C [1eJJaroroM.

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce UCCIeL0BaTeTbCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHU€ECKOT0 COJleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa




Paspe 2. MeTa/uibl ¥ MX coeguHeHus (20 u)

Tema 7. O6111e CBOMCTBaA
MeTaJlIOB
(449)

O6111aa XxapaKTepUCTUKA XMMUYECKUX 3/IeMEHTOB —
MeTaJlJIOB Ha OCHOBAaHUH UX MOJI0KEeHHUS B
[leproanyeckol cucTeMe XUMHUYECKHX 371eMEHTOB

. U. MeHzienieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJl10B. MeTa/l/in4ecKas CBA3b U MeTaJlJIndecKas
KpUCTa/JINYecKas pelléTKa. JJIeKTPOXUMUYECKUH pAaf
HallpsbKeHUH MeTas1o0B. Pu3nyeckue U XUMHUYeCcKHe
CBOICTBA MeTaJLJIOB (B3aUMOZe€CTBUE C KUCJIOPOI0M,
BOJI0H, KMC0TaMu). *O611 e CIoCOObI MOTYIEHUS
MeTaJs10B.*

*[loHsITHE 0 KOPPO3WH METAJIJIOB U OCHOBHBIE CIIOCOODI
3alIMUThI OT KOppo3uHu. CIJIaBhl (CTalb, YYTVH,
JIOpaJIIOMUHUY, 6POH3a), UX IPUMeHeHHe B GbITY U
NPOMBIIJIEHHOCTH. *

JleMoHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJlJIOB U CIJIAaBOB, UX
dU3NYEeCKUMU CBOUCTBAMU.

Mogesu KpuCTa//IN4eCKUX PEeIETOK METAJLJIOB.
BujieomaTepuasbl: KOppO3Us METAJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI
Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METAJLJIOB.
3aBHCHMOCTb CKOPOCTH peaKLM1 MeTajljla C KUCIOTOH OT
IPUPOALI MeTaLIA.

BeruuciieHus1
10 YPaBHEHUSIM XMMHUYECKHUX peaKL U H.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATb 3TH NOHATHA NPU ONIMCAHUU CBOMCTB
BelIeCTB U WX peBpallleHUuH.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
coeZIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepHu30BaTh CTPOEHHE MeTa/IJIOB, 061IMe GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTaJlJIOB.

XapaKTepHu30BaTh 00OLIHMe CIOCO6BI ITOJy4YeHUs] MeTaJLJIOB N0C/Ie CTPYKTYPUPOBAHHUS
MaTepHasa.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JJaG0PATOPUU PH UCIOJIb30BAHUU XUMUY€ECKOH
NOCyZbl U 060PY/10BaHUS.

[TpoM3BOUTD BBIUMC/IEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TeKCThI yYeGHUKa, CIPaBOYHbIe
MaTepuasbl ([lepuognyeckyro cucTeMy XMMHUYeCKUX 3jeMeHTOB /l. M. MeHzeieeBa, TabiuIy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HAaNPsHDKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce HCcle0BaTebCKON
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIUTEPATYPy XMMHUY€ECKOT0 COJleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa nocJie npeBapUTeIbHON KOHCYIbTALUHU C IIeZJaroroM

Tema 8. BaxkHelIne
MeTaJlJIbl M UX COeJMHEHHUA
(164)

lllesounble MeTasbl [losoxkeHue B [lepuoguyeckoit
CUCTEMe XUMUUYeCKUX 3jieMeHTOB /I. U. MeHzeneeBa,
cTpoeHue aToMOB. Haxox/jeHre B npupo/e.

dusuyeckre U XUMUYECKHE CBOUCTBA (Ha mpuMepe
HaTpHs U Kavsi). OKCU/bI U TUAPOKCU/IbI HATPUS U KaTHSL.
[I[puMeHeHHe 11e/I0YHBIX METAJJIOB U UX COeJUHEHUH.
[llesiouHO3eMeIbHbIE MeTaJ/L/Ibl MArHUM U KaJbIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproaudeckoit cucteme
XUMU4YeCKHX 3/ieMeHTOB /. U. MeHiesieeBa. HaxoxeHue B
npupojie. Pu3nyeckre U XMUMHUYECKHE CBOHUCTBA.
BaxkHel e coeIMHEHUS KaJablusA (OKCUJI, TUIPOKCU,
coun). *XKéctkocTb BOAbI U CIIOCOOHI €€ ycTpaHeHUs.*

OGBsACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-METAJIJIOB B IPyNINax v
WX COeJUHEHUH C YYETOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh GpU3UUYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB METAJIJIOB U UX
coeJlUHeHUH (OKCUJIOB, TUJIPOKCH/IOB, COJIel ) C OTIOPOU HA CXEMY, CIIOCOOBI UX MOTYIeHUs,
NMpUMEHEHUE U 3HAaYEeHHUEe B IPUPOJe U X KU3HHU YeJIOBEKa.

Pacrno3HaBaTh € MOMOIIbIO KAUeCTBEHHBIX PeaKIUi HOHBI METAJVIOB (MarHus, aJJlOMUHUS, IMHKA,
JKeJie3a, MeJlH) € MCToJIb30BaHUeM TabJ vIbl "XapaKTepHble peaKl[y Ha KATHOHBI".

HJIaHI/IpOBaTb W OCYyUIECTBJIATb HA IPAKTUKE XUMHUYECKHE IKCIIEPHUMEHThI, MIPOBOAHUTb
Ha6JIIOAGHI/IH, AeJIaTb BbIBOAbI 11O p€3y/JIbTaTaM 3KCIIEPUMEHTA.

CrnefoBaTh NpaBWIaM 6e30M1acCHON paboThI B TA60PaTOPUH IPH HCIIOJIb30BAaHUH XUMUYECKON
NOCYZbl ¥ 060PY0BAHMS.

HpOI/I3BOAI/ITb BbIYUCJ/IEHHA 110 XUMHUY€CKUM YPABHEHUAM.
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Amomunuil. [lonoxeHue B [lepruoanyeckoit cucreMe
XMMHYeCcKHUX 3eMeHTOB /I, . MeHzesleeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckre u
XMMHYecKHe CBoHcTBa. AMoOTepHbIe CBOMCTBA OKCHJA U
UAPOKCHUAA.

2Keneso. [losoxkeHue B [lepuouyeckoil cucteme
XMMUYeCKUX 3y1eMeHTOB /I. U. MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofe. Pusnyeckue u
XUMHUYecKkue cBoicTBa. OKCH/ABI, THAPOKCUJBI U COTU
xesnesa(ll)

v xkenesa(lll): cocTas, cBOMCTBA U noy4eHue.

JleMoHCTpanumu

B3aumozelicTBre HAaTpHUs C BOJOM.

OkpaliuBaHUe NJJaMeHY MOHAMU HaTpUs U KaJlus.
OkpaluBaHUe NJJaMEHH MOHAMU KaJIbLUSL.
BzauMopeicTBre OKCHA KabIUs C BOAOM.
BuseomaTepuasbl: rOpeHUe XeJle3a B KUCT0pOo/Jie U XJI0pe.

JlaGopaTopHble ¥ MPpaKTH4YeCKUe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMu aJIIOMUHUSA U €T0 CIIJIABOB.
AmdoTepHbIe CBOKWCTBA THPOKCHA AJIIOMUHHUS.
KauecTBeHHble peaKLH Ha UOHBI XKeJjle3a.

JKécTkocTb BOABI U METO/IbI €€ yCTPaHEeHHUS.
[IpakTHyeckre paboThI:

Ne 10. Pewrenuve akcnepuMeHTaJIbHbIX 3a/1a4 110 TeEMe
«MeTanunbi».

BoeruuciieHust
110 YPaBHEHUSIM XMMHUYECKHUX peaKLui

BeicTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapar Kypca XHMHH.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLiecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYO JIMTEPATYPY XMMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa

Pasaen 3. NepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux Bewectsax, 104

Tema 9. NepBoHavanbHblEe
XMMMUYECKME NOHATUA 06
OpraHMYyecKux BeLecTBax

O6mue mnpejcTaBieHUss 06 O0COGEHHOCTSAX COCTaBa U
CTpOeHUsI OpraHWYecKUX  COeJMHEHUH  yrJjiepoja.
[lepBoHaYa/IbHbIE MOHATHS 06 OpraHUYEeCKHUX BellecTBaxX
KaK O COeJUHEeHUsX yriepoza (MeTaH, 3TaH, 3TUJIEH,
alleTW/IeH, 3TaHOJI, TJIMIEPHH, YKCycHas Kuciorta). *Hx
cocTaB M XuUMHYeckoe cTpoeHue. Kiaccudukanus
opraHuyeckux BellecTB.* [loHATHE 0 OGHOJIOTHYECKH
BROXXHBIX Bel|eCTBax: XKUpax, GesiKax, yrjieBoJaXx — U UX
posi B (KU3HM 4YeJioBeka. *MaTepuajibHOE eIUHCTBO

OO6BACHATbL NIPUYUHBI MHOTOO6pa3usl BEeLeCTB, WITIOCTPUPOBATh B3aUMOCBS3b
HeOpTaHUYEeCKHUX COeJMHEHUH yTiepo/ia U OpraHUYeCcKUX BeIlleCTB 0/i PYKOBO/ICTBOM
YUUTEIA.

OO6BACHATD YCJI0BUS 6€30I1aCHOI0 UCNOJIb30BAHUS BEIECTB U XUMUUECKUX PeaKILUH B GBITY.

XapakTepHu30BaTh POJIb XUMUH B Pa3/IUYHbIX chepax JAesTeSTbHOCTH JII0JjeHd, OCHOBHbIE
Bell[eCTBA U MaTepHaJIbl, IPUMeHsieMbIe B )KU3HHU COBPeMEHHOT0 YesI0BeKa.
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OpraHUYeCKHX U HEOPTaHUYECKUX COeJUHEHUM.*
[IpuposHbIEe HCTOYHUKH YTI€BOAOPO/OB (YToJb,
NPUPOAHBIH a3, HePTh), NPOJYKTHI UX NEPepabOTKH, UX
pOJIb B GBITY U TPOMBILIJIEHHOCTH.

Paspen 4. O600mmenne matepuana 1o Kypey «Heopranndeckas XuMusi» (4 1)

Tema 10. Xumus 1 oKpyxaromas
cpena, lu

HoBble MaTepuasibl U TexHOJI0THMU. BelecTBa u
MaTepuaJibl B I0BCeJHEBHOM KM3HU YesioBeKa. XUMUS U
370poBbe. be3onacHoe Ucno/ib30BaHUeE BelECTB

Y XUMHUYEeCKUX peaKLUi B GbITY.

OCHOBBI 9K0JIOTMYECKOW I'PaMOTHOCTU. XUMUYECKOE
3arpsi3HeHUe OKpyKalollel cpe bl (pesesIbHO
JonycTuMas KoHueHTpanus Bemects — [1/1K).

PoJib XUMUM B pellIeHUH 3KOJIOTHUECKUX TPO6IeM

06061eHre MaTepyaJa no
Kypcy «Heopranundeckas
XUMHUSAY, 34

O606111eHMe U cUCTeMaTH3alLMs 110 Kypcy
«HeopraHuyeckast XuMusi»

XapaKTepHu30BaThb POJIb XUMHUH B PA3JIMUHBIX chepax JeATeSbHOCTH JII0/ieH, 0CHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHseMble B )KH3HU COBPEMEHHOI'0 YesI0BeKa.

. O6'BACHATD YC/I0BUSA 6€30I1ACHOI0 UCII0JIb30BaHUSA BEIECTB U XMMUYECKUX PEAaKLUH B OBITY

AHasm3upoBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BJIUSHUY NPOMBILIIEHHOCTH,
CeJIbCKOr0 X035 CTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE OKPY»Kalol el cpe/ibl.

YMeTb 0Ka3bIBaTh NE€PBYIO MOMOIIb IPU XUMUYECKUX 03KOT'aX U OTPaBJIEHHAX.

[IppHHUMaTh yyacTHe B 06CYK/JeHUH IPO6/IeM XUMUYECKOH U 9KOJIOTUYeCKON HaNpaBJIeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 TPOGJIeMe U NIpejaraTb BO3MOXHbBIE Ty TH eé
peleHuUsiC onopoi Ha MHOpMaIMIo U3 YieOHUKA U CIPaBOYHble MaTepHalbl, PeCYypPChHI
HHTepHeTa

[Ipu paspaboTke pabodedl HporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHHUU [OJDKHBI ObITH Y4YTEHbl BO3MOXXHOCTH HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/IbHbIX PECYPCOB, SIBJASIOMIMXCA Yy4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIE NPOrpaMMbl, 3JIEKTPOHHbIE YYeOHMKM U 3aJayHUKHY,
3JIEKTPOHHbIE GMGJIMOTEKH, BUPTYaJbHbIE JTaO0PAaTOPHUH, UTPOBBIE TPOTPAMMBI, KOJIJIEKIUH LIUPPOBBIX 06pa30BaTebHbIX PECYPCOB), UCIOJIb3YEMbBIMHU /JIs1 OOYUEHUS U
BOCHMTAHHUSA Pa3JIMYHBIX TPYININ I0JIb30BaTesel, NMpeACTaBJEHHbBIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIOIIUMH JUJAKTHYecKHe Bo3MokHOcTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAATe/IbCTBY 06 06pa30BaHUM.
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