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[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYYArOIIMXCS C 3aJIepKKON
ncuxudeckoro passutus (naigee — 3[1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3zoBaHUs
MOJrOTOBIIEHa Ha oOcHoBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmero oOpaszoBanus (IIpmkas Mwunnpocsemienuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), PenepanbHON aganTHPOBAHHON
o0Opa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUs AJis 00y4aroUIUXCs C
OrpaHUYEHHBIMA BO3MOXKHOCTAMH 3710poBbs ([Ipuka3 Munnpocsenienust Poccun ot 24
HosiOpst 2022 1. Ne 1025), denepanpHOl pabouelt mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHug 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepanbHOW MPOrPaMMBI
BOCIIUTAHUS, C YYETOM pAacCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynpraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTENbHONW MPOrPaMMBbl
OCHOBHOTO 0O0mIero oOpa3oBaHMs i1 OOYYarOIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHUS U AJIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B YHUBEpPCAIbHOM Kou(uKarope
no xumuM, KoHuenuum mnpenogaBaHus ydyeOHOro mpeaMera «XHMHUSA» B
oOpa3oBarenbHbIX Opranun3zanuax PO, peannsyomux 0CHOBHbIE 00111€00pa30BaTebHbIC
IIPOTPAMMBL.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl O y4eOHOMY MPEAMETY.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 00pa3oBaHUs
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBbI,
(opMUpOBaHNN HAyYHOW KapTHHBI MHpA, CO3/IaHUU OCHOBBI XMMHYECKUX 3HAHMMH,
HEOOXOAMMBIX JIJIsl TMOBCEJHEBHOW XM3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro is
YyelloBeKa M OKpYy)Kawlled ero cpeiasl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YenemHocTh M3y4eHuss XMMHUHM CBSI3aHA C OBJIAJICHUEM XHUMHUYECKUM SI3BIKOM,
coOnrofieHueM TMpaBwil  0e30macHOM pabOThl TpU  BHIIOJHEHHUM XUMHYECKOIO
JKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBA3€M XUMHUU C IPYTHMH IIPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaET B ¢€0s1 OCHOBBI HEOPTAHUYECKOW U OPraHUYECKONW XUMHMH.
['maBHOM naeel mporpamMMel SIBJISIETCSI CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMHUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pAcCTy OOyYarOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca MPEACTABIEHBI OCHOBOMOJIATAIINE XUMUYECKHE
TEOPETUYECKUE 3HAHWs, BKIIOYAIOIIME HM3Yy4YEHUE COCTaBa M CTPOCHMUS BELIECTB,
3aBUCHUMOCTM KX CBOWCTB OT CTPOEHHMs, IIPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISAX ITOJIYYEHHMs BELIECTB U MAaTEPUATIOB.

TeopeTu4ecKkyto OCHOBY M3YUYEHHsI HEOPraHUYECKOU XMMHUM COCTABIISIET ATOMHO-
MoOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMHU O CTPOCHHMM aToOMa, BUIAX XHUMHMYECKOM CBSA3H, 3aKOHOMEPHOCTIX
NPOTEKAHUS] XUMUYECKUX PEAKIUN.



B u3ydeHun Kypca 3HaUMTEIbHAs POJIb OTBOJIUTCA XUMHUECKOMY 3KCHEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX pabOT, OMNUCAHUIO PE3YIbTATOB
YUYEHHUYECKOTO SKCIIEPUMEHTa, COONIIOICHUI0O HOPM M TIpaBHil Oe30macHoil paldoThl B
XUMUYECKOH JIabOpaTOpHH.

Peanusanus naHHON nporpaMMel B IIpolecce 00ydeHus MO3BOJIUT 00Yy4aArOIIUMCS
¢ 3I1P ycBOUTH KIIFOUEBBIE XUMUYECKNE KOMIIETEHIIUH U MIOHATH POJIb U 3HAYEHUE XUMUU
Cpelu IpyTuX HayK O MPUPOJIE.

N3ydyeHne XuMuu crnocoOCTBYET (OPMHPOBAHHUIO Yy OOYyYaroIMXCs HAy4HOIO
MHUPOBO33pEHUS, OCBOCHHIO OOIIEHAYYHBIX METONOB (HAOJIO/IEHUE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJEJIMPOBAHUE), OCBOCHMIO IMPAKTUYECKOIO IPUMEHEHUS HAay4YHbIX
3HAHUI, OCHOBAaHHOT'O Ha MEXMPEIMETHBIX CBA3AX ¢ mpeaMeraMu « OKpYKaroIuid MUP»,
«Duzukay, «buonorus», «['eorpapus», «Matemaruka» U HopMHUPYET KOMIETEHIUH,
HE0OXO0UMBIE I TPOAOHKEHNUS 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMUU CIOCOOCTBYeT pa3BuUTHIO y oOywatounuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJbHOW  TIPAaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HWHGPOpPMAIIMIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETa JJI1 Pa3BUTHS JKU3HEHHOM KOMIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBbI XHUMHYECKHX 3HAHU,
HEOOXOJMMBIX JIJIsl TOBCEJHEBHOW KM3HU; HABBIKOB 3/I0pOBOTO M 0€30MacHOro AJis
YeJloBEeKa M OKpYXarolled ero cpeabl o0pasa >ku3HHU; (POPMHUPOBAHUM HKOJIOTUYECKOM
KYJIbTYDBI.

[TporpamMmMa oTpaxaer coaepx aHHe OOy4YeHHUS HpeaMeTy «XUMHUS» C YUETOM
0co0bIX 00pa3zoBareibHbIX NMOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue yuyeOHbIM
MPEAMETOM «XHUMHUS» MPEJICTABISAECT ONPEAEICHHYIO TPYAHOCTh I 00y4YaromMxcs ¢
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBHON IEATEIbHOCTH, MEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO OOILIETO 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeomoneHuss TPYAHOCTEH B HM3YYEHUM Y4YeOHOro mnpeamera «XHUMHs»
HeoOxouMa ajanTaiys o0bemMa U Xapakrepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIaHHOW KaTeropuu OOYyYaroIIMXCs, y4eT UX OCOOCHHOCTEH pa3BUTHUAL:
UCIIOJIb30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurara.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
ITOJIMCEHCOPHOW OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE NMPAKTUUYECKOU
JesTebHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha pEUICHUE 3aa4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
NPAKTUYECKOM M MBICIUTEIBbHON JeATENbHOCTH OOYYarOUIMXCsl Ha YpPOKaxX XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHui. Ocob0e BHUMaHHUE MPU U3YYCHUH XUMHUHU YACNSETCS U3YYEHHUIO «CKBO3HBIX)
HNOHATUH ¥ (POPMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3agaun n3ydeHus yaeOHOro rnpeaMera « XuMHUs»

OO0mme 1enu wu3y4YeHUs Yy4eOHOro TmnpeamMeTa «XUMHUS» TPECTaBICHB B
denepanpHO  paboueld mporpamMMe OCHOBHOro oomero oOpazoBanus. OnHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsl, HAMPaBICHHOCTH OOYYEeHHs] HAa pa3BUTHE W CAaMOPA3BUTHE JHYHOCTH,
(dopMupoBanue e€ uHTEIVIeKTa U o0mied KynbTypbl. OOyuyeHHE YMEHHIO YYUThCS U

4



MPOOIKATH CBOE 00pa30BaHKE CAMOCTOATEIHHO B HACTOAIEE BPEMS SABIIACTCS OTHON U3
BOXHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JTOMHUHUPYIOIIEE 3HaUY€HUE MPUOOPETAIOT TAaKKE 11eJ1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO PEIICHHUM, CIOCOOHOM aianTUupoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM XKU3HU;

HAIPaBJICHHOCTh OOY4YEeHHS Ha CHCTEeMaruyeckoe NPHOOIICHUE YYalluxcs K
CaMOCTOSITEJIbHOW MO3HABATEIbHON JIEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJAM
Mo3HaHUs, POPMHUPYIOIKUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUU;

o0ecrneueHue yCIoBUi, CIIO0COOCTBYIOMNUX MPUOOPETEHUIO 00YUYAIOIIUMUCS OTIbITa
pa3HOOOpa3HON JEATEeTbHOCTH, TO3HAHHUA W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITHO4EBBIX KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAYECHUE JIJIS1 PA3JIMYHbBIX BUIOB
NEeATEIbHOCTH;

dbopmupoBaHue yMEHUI OOBACHATH U OLIEHUBATh SBJICHUS OKPYXKAIOLIETO MUpa Ha
OCHOBAHHWH 3HAHUU U OMbITA, TOJYYECHHBIX MPU U3YYEHUU XUMHH;

dopMupoBaHue y OOyYaroIIMXCsl TYMAHHUCTUYECKHUX OTHOIIECHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAHUU i1 BBIPAOOTKM HKOJOTMYECKH I1e1eco00pa3Horo
HOBEJECHUS B OBITY U TPYIOBOM AESITEIBHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KarolleH IIPUPOIHOMN CPeENbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yYeHUSI.

Kypc HanpaBiieH Ha pelieHue cleayIuX 3a1a4, 00eCIeurnBatoNX peann3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

(dbopMHpoBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUNA O
BELIECTBAX, UX MPEBPALIEHUAX U MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE MOHATUNHBIM
anmnapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX INPEBPAILECHUN HEOPraHWYECKUX U
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJICHUWM KUBOW M HEKUBOW IPUPOIBI;
yriyOJeHre npeCcTaBIeHU 0 MaTeprUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIICHUBATh KU3HECHHBIE CUTYallUM, CBS3aHHBIE C XUMHUEH, HaBbIKAMU
0e30macHOro OOpallleHusi ¢ BELIECTBAMH, HMCMOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHHUEM aHaIM3UPOBAThH U MIIAHUPOBATH SKOJIOTMUECKH O€30MacHOE MOBEACHHUE B LIEIISAX
COXpaHEHUs 3J0POBbS U OKPYKAIOLIEH Cpe/ibl;

dbopMHUpOBaHUE YMEHUW YCTAHABIMBATH CBA3M MEX]Y peajbHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)K€ 3aBUCUMOCTb IPUMEHEHUS BEILECTB OT UX CBOMCTB;

npuoOpeTEeHNE OMbITAa MCIIOIB30BAHUS PA3IUYHBIX METOJOB WM3YyU€HHUs BEIIECTB,
HaONIONIEHUST 3a WX TPEBPAIICHUSIMH TIPU TPOBEACHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIIOIh30BaHUEM JJaO0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;



dbopMHUpOBaHUE TPEICTABICHUNA O 3HAYCHUM XWMHUYECKOW HAyKW W PEIICHUU
COBPEMEHHBIX YKOJIOTUYECKUX MPOOIEM, B TOM YHCIIE B MMPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia o XUMHUH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTUMAJIbHBIX YCIIOBUM JII YCBOEGHMSI MPOTPaAaMMHOTO MaTepuaja OO0y4yarollUMUCS C
31IP. Bonpiioe BHHMaHHME AOKHO OBITH YIEIeHO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MPU COXPaHEHUH OOIIEero 6a30BOro ypoBHSI.
OH 0JIKEH 10 COIepKaHUI0 M 00beMY OBITh aIalITUPOBAHHBIM 11 oOy4arommuxcs ¢ 311P
B COOTBETCTBUU C X 0COOBIMU 00pa3oBaTeIbHBIMU NOTPEOHOCTAMHU. CreayeT 00JIeTYUTh
oBMazieHne wmatepuaaoMm oOydaromumucs ¢ 3IIP mocpeacTBom ero meraabHOTO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUW C MCIOJb30BAHUEM IMPUEMOB AJITOPUTMU3ALMNU U BU3YaJbHBIX
orop, 00y4eHUs CTPYKTYPHUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaYeHue sl MOJHOIEHHOTO YCBOCHHUSI YYEOHOTO MaTepuania UMeeT
OTIOpa Ha MEXKIPEIMETHBIE CBSI3M BOMPOCOB, U3yYaeMbIX B JJAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU TnpeaMeraMu Kak «l'eorpadus», «®Pusukayn, «buonorus». Ilo3omss
paccMaTpuBaTh OJWH M TOT € Y4YeOHBIH MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JYUYIIEMY OCMBICICHUIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKE K YpOKaM Y4YUTEIb JOJDKEH MPeaycMOTpeTh (OPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUM aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAaHUPOBATh TPEJICTOSIIYI0 PabOTy, OCYIIECTBIAThH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a MPaBWIBHOCTBIO peyeBOro O(OpMIICHUS] BBICKA3bIBAHUM
obOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U ACATEIbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTraHU30BAHHOCTb) HEOOXOAUM CTPONKAUIIUNA KOHTPOJIb
COOJIFOICHUS TIPABWJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUU J1aOOpaTOPHBIX PadboT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATedbHOCTH oOyuaromuxcsa ¢ 3IIP, o0ycaoBieHHbIe
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMHU M 00eCIeYNBAKIINE OCMBICJICHHOE
O0CBOEHME COJIePKAHNM 00pa30BaHMs N0 NMpeAMeTy «XHuMUD)

Copnepxanue BUIOB JeaTelbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax xumuu
ompeeNnsieTcsi UX 0coObIMU 00pa3oBaTEeIbHBIMU MOTPEOHOCTAMH. [loMuUMO IHMPOKO
ucnosibdyembix B @OIT OO0 o6mux uisi Bcex 00y4arolmuxcsi BUJIOB JIEATEIbHOCTH
ClIeNyeT YCWJIUTh BUJIBI JACATENBHOCTU, CHEIU(GUUYHBIE [UIsI JTAHHOW KaTeropuu
o0yyJaromuxcsi, 1Ji1 00eCreueHns] OCMBICIICHHOTO OCBOEHUS COJIepKaHUsI 00pa3oBaHuUs
0 MPEIMETy: YCUJIEHHE MPEIMETHO-NPAKTUUECKON JEATEeIbHOCTU C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; 4YepelOoBaHWE BHUIOB JACATEIBLHOCTH, 3aJICHCTBYIOIIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpOi Ha ajlfOPUTM; «IIOIIArOBOCTHY» B
W3YYEHUHW MaTepuasa; WCIOJIb30BaHUE JOMOJHUTEIHHON BHU3yalbHOU OMOpHI (TIJIaHBI,
o0pas3libl, CXeMbl, IIA0J0OHBI, OMIOPHBIE Ta0bnuIbl). 1 pa3Butus y ooyyatomuxcs ¢ 311P
YMEHUS JellaTb BBIBOJABI, (OPMUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEOOXOJMMO HCIOJB30BaTh OMOpHBIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIyeT
VACIUTh OOYYEHUIO CTPYKTYPHPOBAHHUIO MaTepHaia: COCTAaBICHUE PUCYHOUHBIX U
BepOadbHBIX CXEM, COCTaBJICHHME TaOJHWIl, COCTaBJICHHE KiIacCHUPUKAUU ¢
0003HaYE€HHBIMU OCHOBAHUSAMH JJI KJIACCU(DUKAIIMN W HATIOJIHEHUE UX TIPUMEPAMH U JIP.



[IpumepHas TemaTH4ecKass U TEPMHHOJOrMYecKas Jiekcuka cootsercTByer OOII
000.

Jns oOyuatomuxcst ¢ 3[IP cymecTBeHHbIMU SIBJSIIOTCS. TPUEMBI pabOTHI C
JIEKCUYECKUM MaTtepuajioM 1o mpenmMery. llpoBoautcs cmneumanbHas paboTta 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yuyaeMble TepMUHBI BBOJSITCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPXKKA, AITOPUTMBI PA0O0THI C OMPEEICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOTro npeamMera « XumMusH» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @DefepalibHBIM TOCYAApCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHWs yUEOHBIN MpeaMET «XUMHUS» BXOIUT B
MpeAMETHYI0 001acTh «ECTEeCTBEeHHOHAYUHBIE TIPEIMETH) U SBISACTCS 005S3aTEIbHBIM
JUISL U3YYEHUS.

Y4eOHpIM MIaHOM Ha €€ u3ydeHue OTBeleHO 136 ydeOHBIX 4acoB — MO 2 4 B
HEJEo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxkanne y4eOHOTO TpenMeTa «XUMHs», MpeacTaBieHHoe B DemepanbHOU
paboueii nporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHoOn
OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUsI IO y4EOHOMY
npeaMery «XuMHs», CcOOTBeTcTByeT denepanbHOW adalTUPOBAHHOW OCHOBHOU
oOpa3oBaTeNbHOM MporpaMMe OCHOBHOTO 00IIero o0pa3oBaHus OOyYaromuxcs ¢
3aJE€PKKOU IICUXUUECKOTO PA3BUTH.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

COHEP)KAHUE OBYUEHNA B 8 KIIACCE

[IepBoHayanbHbIE XUMUYECKUE MOHSATHS

[Ipenmer xumuu. *Ponp XxuMmum B KHM3HM YelloBeka.* Tena M BellecTra.
du3nueckre CBOMCTBA BEIIECCTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Hucteie BemecTBa u cMecu. CriocoObl pa3aenenus cmeceid. [IpaBusna 6e3omnacHoro
oOpareHusi ¢ BeIeCTBaMHU M JiabopaTopHbIM 0OopynoBanueM. *[loHatue o mMeromax
MO3HAHUS B XUMUH.*

ATOMBI U MOJIEKYJIbI. XUMUYECKHE DJIEMEHTHl. 3HAKU (CHUMBOJIbI) XMMHYECKHX
sneMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHUE.

Xumuyeckas (opmyna. BaaeHTHOCT aTOMOB XMMHUYECKHX JJIEMEHTOB. *3aKoH
MOCTOSTHCTBA COCTaBa BelecTB.* OTHOCUTENIbHASI MOJIEKYJIsIpHAst Macca. MaccoBas 10Jis
XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

OuU3UYECKUe MW XUMHYECKHE SBICHUS. XHUMHUUYECKas peakuus. I[lpuszHaku
XUMHAYECKUX pEaKLMil. YPABHEHHUS] XUMHUYECKUX PEAKUHNA. 3aKOH COXPAHEHHSI MAaCChI
BemiecTB. Kiaccudukamuss XUMHUYECKUX peakmuil  (COeAMHEHUS, Pa3JIOKEHUS,
3aMeleHus, 0OMCEHA).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboTel B J1aboparopuy M MpuUEMamMHu OOpaIleHHs] ¢ J1a0OpaTOPHBIM 00OPYIOBAHHEM;
M3YYCHHE W OINHCaHue (PU3NYECKUX CBOMCTB OOpPa3IOB HEOPTaHWMYECKUX BEIIECTB;
HaOmonenne ¢pu3nueckrx (IJIaBICHUE BOCKA, TASTHHE JIb/Ia, PACTUPaHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIMs BOJbl) U XUMHUUECKUX (TOPEHUE CBEYH, TPOKATMBAHUE MEIHOM
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MIPOBOJIOKH, B3aMMOJCUCTBUE MeJa C KUCIOTOM) sSBJICHHM, HAOMIOACHHWE M OMHCAHUE
MIPU3HAKOB MPOTEKAHUS] XUMUYECKMX pPEaKLUMi (pa3jloKeHUE caxapa, B3auMOJEHCTBUE
CEpHOI KUCIIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa meau (I11) mpu narpeBanumu,
B3aMMOJIEHCTBUE Keme3a ¢ pactBopoM conu mean (I1));u3ydenue cnocoOoB pazneneHus
cmeceil (C TOMOIIBIO MAarHura, (QUIBTPOBAaHWE, BbIIApUBAHUE, JUCTUILIALUS,
xpomarorpadusi), MPOBEJEHUE OYUCTKH IOBAPEHHOH COJIM; HAOJIOJIEHUE W ONHUCAHUE
pE3yJIbTaTOB IMPOBEIACHUS OIbITa, WUIFOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIETIEN MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciopox — 3JIeMEHT W IpOCTOE
BemecTBo. Haxoxkenue xucnopoza B mpupoae, Gu3ndeckue 1 XMMHUYECKHE CBOICTBA.
Peakiuu ropeHmsi MPOCTHIX U CIOKHBIX BemecTB. CIIOCOOBI TOJYYCHHS KUCIOPOa B
nabopaTopur *u npoMebIuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — ajtoTpornHast MOAU(PHUKAIUS KUCIOPOa.

TennoBoit 3 PexT XUMHUUECKON pPEeaKI, TEPMOXUMUYECKIE YPaBHEHUS, K30~ U
DHIAOTEPMHUYECKHUE PEAKINH. TOIIMBO: Yyrojib U METAH. 3arpA3HEHHUE BO3yXad, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CI0s.™

Boxopox — aimeMeHT U IpocToe BewiecTBo. HaxoxxaeHue Bonopona B IPUPOJE,
du3nueckue U XMMUYECKHE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAJUIaMH U
OKCHJIaMU METaJUIOB), MPUMEHEHUE, *crocoObl monydeHus.™ IloHsTue o Kuciaorax u
COJISIX.

KomuuectBo BemiectBa. Monbs. Monsipas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. PacuéTbl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee coctas, ctpoenue u mosiekyinbl. *Boaa
Kak pacTBOpUTeb. ™ PacTBophl. *T1oHSATHE O HACKHIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
[loHsiTHE pacTBOPUMOCTH BELIECTB B Boje.* PacueTr maccoBoil onM BeliecTBa B
pacTBope (NIpOILIEHTHAsl KOHIIGHTpanus). MaccoBasi J0Jsi BEHIECTBA B PacTBOpE.
*XuMu4eckrue CBOMCTBA BOJBI (Pa3joKEeHUE, PEaKIUU ¢ HATPUEM, OKCHUIOM KaJbIIHs,
okcunmoM cepbl (IV) peaknum ¢ MetaysiaMu, KUCIOTHBIMH M OCHOBHBIMHM OKCHJIAMH).
[Tonsitue 06 ocHoBaHMsIX. POsib pacTBOPOB B MpUpPO/IE U B )KU3HU uesoBeka. KpyroBopor
BOJIBI B IIpUpo/ie.* 3arpsa3HeHue NpupoaHbIX Boa. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Baxmneiimme  kiaccel  HeopraHmuyeckux — coeauHeHuit.  Knaccuduxarus
HEOpraHWYeCKUX coeAuHeHuil. OKCuabl: CcocTaB, Kiaccupukamus (KUCIOTHBIE,
OCHOBHBIE, *aM(oTepHbIe, HecolieoOpa3ytolue - Ha npumepe okcunaa yriaepona (Il) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ M XMMUYECKHE CBOMCTBA OKCUJIOB
(B3auMopeiicTBHE ¢ BOJOW, KucloTaMu, menodamu). OcHoBanus. Kiaccudukarus
OCHOBAaHMM: WIEIOYM M HEPACTBOPUMBIE OCHOBaHUsi. HoMeHkiiaTypa OCHOBaHMH.
duznveckue M XHUMHYECKUE CBOMCTBA OCHOBAHWM (B3aMMOJCHCTBHE C OKCHIAMU
HEMETaJUIOB, KUCI0TaMu, coisiMu). *Iloayuenne ocHoBaHMit. ™

Kucnotsr: cocraB, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKkue U XUMUUIECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METAUIAaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJIIMHM, Ha TIPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl monydeHus.* Psn
aktuBHocti MetaiioB H. H. bekeroBa. Conm (cpegHue): HOMEHKIATypa COJIEH,
*CrocoOBI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METalIaMH, KHCJIOTaMU, IIeJI0YaMH U
COJISIMU, TPUMEHEHHE.



[Torsitne 006 amM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NHUHKA M *aTFOMUHUSI™):
*XMUMHYECKUE CBOMCTBA (B3aMMOJEHCTBHE C KMUCIOTAMU H IIEJI0YAMH, PA3JI0KEHUE MTPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnueckass CBA3b MEXAY KJAacCaMH HEOPraHWYECKHX  COEIMHEHHM.
['eneTnueckue psabl.

XHUMUYECKHUI IKCIIEPUMEHT: KaUECTBEHHOE ONPEAECICHUE COAECPIKAHUS KUCIOPOAa
B BO3/yX€; MOJyUYeHHUE U U3yUYECHHUE CBOMCTB KUCIOPO/a; HAOMIOACHUE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHHS U MIPEKpalleHus TopeHus (Toxapa);
O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHUJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BO/IOpOJia (ropeHue); HaboieHre o0pa3lioB BEIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHNE OCOOEHHOCTEN PacTBOPEHHs BEUIECTB C PA3IMYHOM PACTBOPHUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMO/ICMCTBUE BOJIbI C METAJUIAMH (HATPUEM U KAJIbLIUEM ) (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAIIOB); ONPEIEICHUE pPAacCTBOPOB KHUCIOT MW IIEJIOYEH C IOMOIIBIO
WHANKATOPOB; HCCIEA0BaHNE 00pa3ll0B HEOPTAHUYECKUX BEIIECTB Pa3IMUHBIX KIIACCOB;
HaOIOEHUE HM3MEHEHHsS OKpPAaCKH HHIUMKATOPOB B pacTBOpax KHCIOT M LIENO0YEN;
n3yudeHue B3aumojiericTBusi okcuaa meau(Il) ¢ pacTBopoM cepHOUl KMCIOTHI, KUCIOT C
METaJUIaM{, peaklUWil HEeUTpalu3alyy; I[OJYyYeHHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJJTHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIM; PELIIEHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelme Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

[Tepuonuueckuii 3akoH u llepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH.

[lepBbie MOMBITKU KJIaCCU(PUKAILIMN XUMUUECKUX 3JIeMEHTOB. [ToHsTHE O Tpymmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U MIEJIOYHO3EMENbHBIE METAJUIbI, TAJIOTEHbI, THEPTHBIC
ra3bl). *2JI€MEHThI, KOTOpble 00pa3yloT aM(POTEPHbIE OKCUIBI U THIPOKCUIBL. ™

[lepnognuecknili 3akoH. llepmoanueckas cucTeEMa XHMHYECKHX DJIEMEHTOB
J1. 1. Menneneesa. KopoTkoneprnoanas 51 * IIMHHONIEpUOAHAS ™ (bopmbI
Ilepuoanueckon cucremMbl xumMudeckux syieMeHTOB JI. WM. Menneneesa. Ilepuoabsr u
rpynnbl. OU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpAa, HOMEPOB NEpPUOAA U TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHBIX siep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 00010YeK aTOMOB MepBbIX 20 xumudeckux siaemeHToB [lepuonnueckoi
cucremMbl J[. 1. MenneneeBa. XapakTe€puUCTHUKa XUMHUYECKOIO JJIEMEHTa IO €ro
nonoxenuro B [lepuoanueckont cucreme /. 1. Menaeneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB MajlbIX MEPUOJOB U TJIABHBIX
NOATPYNI, B 3aBUCUMOCTH OT aTOMHOIo (MOPSAJIKOBOr0) HOMEpa 3HAuCHHE
ITepuoauueckoro 3akoHa u Ilepuogndeckoi CHUCTEMBI XUMUUYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. Y. MenneneeB — yu€Hblil U rpak1aHUH. ™

Xumuyeckass cBs3b. KoBajeHTHas (MojsipHas W HEMOJSpHAas)  CBS3b.
*DNEeKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUUYECKUX AJIEMEHTOB.* loHHAs CBS3b.

Crenenp oxuciieHusi. OKUCIUTEIbHO-BOCCTAaHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHUs. OKUCIIUTENIN U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIEPUMEHT: HW3y4YeHHe OO0pa3loB BEHIECTB METALIOB W
HEMETAJJIOB; B3aUMO/JICUCTBUE THAPOKCHAA IIMHKA C PACTBOPAMH KHUCJIOT U IIEIOYEH;
MPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS).
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MexnpenMeTHsIe CBSI3H

Peanm3anusi MEXNpEIMETHBIX CBsI3€ MNpH U3yYeHHWH XHMHUU B 8§ KIiacce
OCYIIECTBIISIETCS YepPe3 MCIIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHSATHIH, TaK
M TIOHSTHH, SBISIOMIMXCS CHCTEMHBIMH JJISl OTIENBHBIX IPEJAMETOB €CTECTBEHHO-
HAY4YHOTO LIMKJIA.

OOm1re ecTeCTBEHHO-HAayYHbIE MOHATHS: HAyYHBIN (DaKT, TUIOTE3a, TeOpus, 3aKOH,
aHanmu3, CHUHTE3, Ki1accu(uKanus, NepUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICJIMPOBaHNE, U3MEPEHNE, MOJIENb, SIBJICHHE.

dusnka: Matepusi, aTOM, AJIEKTPOH, MMPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIIbI,
pPalMOAKTUBHOCTh, MOJICKYJIA, OJJIGKTPUUECKUN 3apsijl, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSHHE BEUIeCTBa, ra3, (PU3MUECKUE BEIUYMHBI, CIUHUIBI H3MEPEHHS,
KOCMOC, IIJIaHETHI, 3BE311bI, COITHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
HCKOITaeMbI€, TOILUINBO, BOJHBIC PECYPCHI.

COILEPKXAHUE OBYYEHUA B 9 KIJACCE

BemiecTBo u xumuyeckasi peakius

[lepuognueckuit 3akoH. llepuomnueckas cHUCTEMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJIbLUUS U UX COCAUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAILTMYECKON pEeMIETKU U BUJIA
XUMUYECKOU CBSI3H.™

Krnaccuduxkaiys u HOMEHKIIaTypa HEOPTraHUYECKUX BENMIECTB (MEXIyHapoaHas U
TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHUYECKUX COEAUHEHUM, FTeHeTUYECKas CBsI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanuss XuMUUECKUX PEaKIUi MO pa3IuYHbIM NMpU3HaKaM (10 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, O U3MEHEHUIO
CTEMEHEN OKHUCIEHUS XUMHUYECKUX DJEMEHTOB, *TM0 O00paTUMOCTHU, IO YYacCTHUIO
KaTaiauzatopa).* OK30- M JHIOTEPMUYECKHE peakiuuu. *TepMOXUMHYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XUMHUYecKkoi peaknuu. [loHarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peaknusx. [lonsaTre o xumMmuueckom paBHOBecHu. CMeNIeHnEe XMMUYECKOTO PaBHOBECHSI.
@aKTOpHkI, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHUYECKOTO
paBHOBECHS.™

OKUCANTETbHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN OanmaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON peakinu. CocTaBieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopust 3IEKTPOTUTHYECKON NUCCOLMAIMU. DICKTPOJIUTHYECKAS TUCCOIHAIIMS.
OJIEKTPOJUTHI U HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUALINU
BEIIECTB C PA3IUYHBIMU BHUJAMU XUMHUYECKOW CBsa3u. [loHsTHe 0 cTeneHu
nucconyanuu.™ CuabHbIE U C1a0ble SJIEKTPOIUTHI.
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Peakuuu noHHOro oomMeHa. YcaoBHs MPOTEKAaHUS PEaKIMil HOHHOTO OOMEHa 10
KOHIA. [losmHbIE M COKpalIEHHbIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAHMW U COJIEH B CBETE€ MPEACTABICHUH 00 BICKTPOIUTUYECKOM
mucconanu. Cpena pactBopa. KadecTBeHHbIE peakiMM Ha KaTUOHbI M AHHOHBIL:
XJopua-, OpoMuna-, WOAUA-, Cyiabdar-, KapOoHAT-, CHIMKAT-, (ocdar- aHUOHBI;
TUAPOKCUJI-UOHBI; KATUOHBI aMMOHMSI, MarHusl, KJIbLIMs, ATIOMUHUS, Kene3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMIIEHHE C MOJCISAMU KpPUCTALUINYECKUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB M HEMeTauioB (rpadura U ajiMasa),
CIIOXHBIX BENIECTB (XJIOpUJA HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKOH pEaKIMu OT BO3JACHCTBHS PAa3IWYHBIX  (DAKTOPOB; HCCIEIOBAHUC
AIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, IMPOLECCA AUCCOLMUALNM KUCIIOT, IIEN0YEN U
cojel  (BO3MOXXKHO  HCIIOJIb30BAHHE  BHUACOMATEPHUATIOB); MPOBEIACHHE  OIIBITOB,
WUTIOCTPUPYIOLIMX TPU3HAKK MPOTEKAHMS pPEAKIUMd HMOHHOTO oOMeHa (0Opa3oBaHUE
0CaJIKa, BBIICJIECHHUE raza, 00Opa30oBaHHE BOJbI); OMNBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKkUMil  (TOpeHue, peakuuyd pas3iokKeHUs,
COEIMHEHHSI); PAclO3HaBaHUE HEOPIaHMYECKUX BELIECTB C MOMOIIBIO KaUYE€CTBEHHBIX
pEeaKlMii Ha HOHBI; PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hewmeramisl 1 X coequHeHUs

OOmass  xapakrtepucThka rajoreHoB. (OCOOEHHOCTM CTPOECHHSI  aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne U Gu3nYecKue CBOMCTBA NPOCTHIX BELIECTB
— raJloreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMeEpE XJIopa (B3aUMOJEICTBHIE C METAJUIaMH,
HEMETa/llaMl — BOJIOPOJIOM U KHUCJIOPOJAOM, *mienodamu™®). XmopoBojopos. ComsiHast
KHCJIOTa, XMMHUYECKHE CBOWCTBA, *MOJIydeHHE™, mpumeHeHue. */leficTBue xJjopa u
XJIOPOBOAOPOJa Ha OpPraHU3M 4YesoBeka.™ BakHeliue XJopuabl U UX HAXOXKJICHHE B
IPUPOJE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPO/Ia U Cepbl. XapaKTEepHbIE CTENIEHU OKUCICHUS.

CrpoeHue M (pu3nMyecKue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHble MOAU(DHUKALMU KHUCIOpOoAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopnelicTBue *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETajjlaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOIOPOJ: CTpOEHUE,
¢uznyeckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak IPeICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMHYecKue cBoicTBa (obmue u crneuuduueckue). Colud CEpHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cyib(aT-uoH. CepHucTas KUciaoTa. *XMMUYECKHE PEaKLUH,
JeXallie B OCHOBE TMPOMBIIUIEHHOTO CHoco0a TOJyYeHUs] CEepHOM KHUCIOTHI.™
Haxoxnenue cepsl U €€ coequHeHul B npupoze. IIpuMenenue cepol U ee COeIMHEHUH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXaroleh Ccpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIEC TOXKAM, 3arPSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO6mast xapakTepucTUKa 3J1IeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azota u ¢ocdopa, XapaKTepHbIE CTCTICHH OKHCIICHHUS.

A30T, pacmpocTpaHeHUE B MpHUpojae, (U3NUECKHEe U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMM M HEMETaUIaMH - KHCJIOpPOJAOM M BOJIOPOAOM).
Kpyrosopor azora B mnpupome. AMMHak: (U3MUECKHE M XHUMHUYECKHE CBOICTBa
(oKkHCcNeHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBopa), *moiydeHue™ U mpuMeHEHHeE.
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Conmu aMMOHHS: cOCTaB, (QHU3MYECKHE M XHUMHUYECKHE CBOICTBa (pa3ioKeHHeE,
B3aMMOJICIICTBHE €O IeJoyaMH), NpuMeHeHue. KayecTBeHHass peakiuss Ha HOHBI
aMMOHHA. A30THas KuCIOTa, €€ (u3nueckue W XMMHUYECKHE CBOMcTBa (00IIue u
cnenuduueckue), *momydenue.* Hwutparel (pasioxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB W COJEM aMMOHHMSI B Kau€CTBE MHHEPAJIbHBIX YI0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COSAMHEHHS MU a30Ta (KUCIOTHbBIE
JIOK]TU, 3arpsi3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).*

docdop, *ammorponHsie Mogudukanuu docdopa,* Guzndeckue U XUMHUIECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETAJJITaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas Kuciora:
¢usznyeckue U XUMHUYECKHE CBOWCTBA, *mosydeHue.* *[loHsTne O MHHEpaNbHBIX
ynoOpeHusx: HUTpaThl U docdatel. [loHaTHE 0 KOMIUIEKCHBIX ymoOpeHusx.* OoOmas
XapakTepucTka 31eMeHToB [VA-rpynmnbel. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUS. BajJeHTHOCTh M XapaKTepHbIE CTENEHM OKHUCICHHS aTOMOB yrjiepojaa u
KpemHus. Pactipoctpanenue yriaepoaa B IpUPOAE, XapaKTepHbIE CTETICHU OKUCIICHHUSL.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, anmasz), ¢GulMUECKUe Hu
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBHE C METAJNIaMHU, HEMETaJJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOW M CEpHOW KHciaoTamu)*. Ancopouus. Kpyrosopor
yriepoaa B npupoae. Okcuabl yriaepoaa, UX (U3NYECKUe U XMMUYECKUE CBOMCTBA,
NOJyYeHUE U IPUMEHEHHUE, JEHCTBHE Ha OpraHu3M 4YelloBeKa. *DKOJOTMYEeCKHUE
npoOJieMbl, CBsi3aHHbIE ¢ oKcuAoM yriepona(lV); runoresza rino0anbHOrO MOTEIUIEHUS
KJIMMaTa; MapHUKOBBIN 3Pdekt.* YronpHas kucimora U €€ coiiu, uX (U3NYECKue u
XUMUYECKUE CBOMCTBa, *mojydeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIIMCTBE.

OOmue mpenctaBieHus 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEMHEHHH yriiepoa (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOTHL. *Ux
coctaB U xummudeckoe crpoenue. Kmaccuduxamms oprannyeckux Bemects.* [lonsrue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX: )XKUpaX, OeIKax, yrieBoJax — M UX POJH B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COCTUHEHH. *

Kpemnuii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aMMOJICUCTBHSI C MeTaJlaMd W HEMeTaJulaMH), *royiydeHue® u NpUMEHEHHE.
*Coenuuenus kpeMHus B rpupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBor kucioTe. CMKaThl, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, MOTYYCHUE U
IpUMEHEHHUE B OBITY, TPOMBIIUICHHOCTH (B MEAUITMHCKOM, JIEKTPOHHOM, CTPOUTEIILHOMN
u Jp.). Baxueiimme cTpouTenbHbIe MaTepUaNbl: KepaMuKa, CTEKIIO, IIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
IIOBCEIHEBHON KU3HHU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe OO0pas3IloB HEOPTraHWMYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTBI; MPOBEJACHUE KaUYECTBEHHBIX PEAKIMI HA XJIOPHUI-UOHBI H
HaOIOJIeHUE TPU3HAKOB WX MPOTEKAHWs; OMNBITHI, OTpaxaroniue (U3NYecKue u
XUMHYECKHE CBOICTBA TajJOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHAIOB); O3HAKOMJICHHME C oOpasmamMu  XJOpuioB  (TaJIOTCHHUIOB);
O3HaKOMJIeHHE ¢ oOpa3laMu cepbl U €€ COeIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BUJIEOMATEPHUANIOB); HAOMIOZCHUE TMpolecca OOYIIMBaHUS caxapa TMOJ JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHNE XUMUUYECKIX CBOMCTB pa30aBICHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIMy Ha CyIb(})aT-uoH 1 HAOIIOACHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
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U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHKUE BHIEOMATepUasoB), 00pa3liaMu a30THBIX
U (hochopHBIX yAOOPEHMUIL; MOTyYeHNE aMMHUaKa U U3yYE€HUE €ro CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHMS U QocdaT-uoH U W3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOJKHO HCITOJIB30BAaHUE BHJIEOMATEPUAJIOB); U3YUEHHE MOJENIEH KPUCTAIUIMUECKUX
pemérok anMasa, rpaura; O3HAKOMIIEHHE C MPOLECCOM aJcopOIMH PacTBOPEHHBIX
BCLIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOra3a; IOJy4CHHUE
YTJIEKHUCIIOrO T'a3a U U3yYEHHE €ro CBOMCTB; IPOBEJICHUE KaYECTBEHHBIX PEAaKLUN Ha
KapOOHAaT- ¥ CUJIMKAT-WOHBI U M3YUYEHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
IPOIYKLUHEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeUIme HeMeTauIbl U UX COCUHEHUSY.

MeTaibl 1 BX COEIUHEHHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HAa OCHOBAaHUH MX
nonoxenus B [lepuonnueckon cucrteMe xumudeckux sneMeHToB . . Menneneesa u
ctpoeHuss atomMoB. CTpoeHue MeTaioB. Mertamnuueckas CBSI3b UM MeETaJUIMYECKast
KPUCTAJUIMYECKasd pEMETKA. OJIEKTPOXUMHUYECKMN Psifi HANpsDKEHUA  METAJUIOB.
du3nyeckue U XUMHUYECKHE CBOMCTBA METAIOB (B3aUMOJEHUCTBHUE C KHUCIOPOIOM,
BOJIOM, KucioTtamu). *O01ue crocoObl mojiydeHus: MetaiioB. IloHaTue o Koppo3uu
METaJJIOB, OCHOBHBIE CHOCOOBI 3amUThl X OT Koppo3uu. CruraBel (cTaib, YyTyH,
TIOPATIOMUHUN, OpOH3a) M UX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH . *

[Ilemounbie MeTasuibl: MOJIOKEHHUE B lleprogmyeckor CUCTEME XUMHYECKHX
anemeHTOB JI. . Menneneena; ctpoenue atromoB. Haxoxnenue B mpupoje. Pusndeckue
1 XMMUYECKHE CBOMCTBA (HA TpuMepe HaTpus U Kanus). OKCUIbI U TUJIPOKCHUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX METAIIOB U UX COEAUHECHUM.

[Ilenouno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucTeMe XuMu4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpOeHHE UX aTOMOB; HAXO0KJICHUE
B npupoje. PU3MUEeCKUe U XUMHUYECKUE CBOMCTBA MAarHus M Kaiblusd. Baxkneunmue
COCMHEHUs Kaiblusg (OKCHI, TUAPOKCHUI, coyik). *JKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AmomuHuii: nonoxenue B Ilepuogumyeckoil cucTeMe XMMHYECKHUX 3JIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMHUYECKHE CBOMCTBAa alfOMUHMSA. AMQOTEpHBIC CBOMCTBA OKCHJA M THIPOKCHIA
AJTFOMUHHSL.

Kenezo: nonoxenue B Ilepruoamyeckod CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOEHME aroMa; HaxoxJaeHue B npuponue. Duszudeckue u
XUMUYECKHE CBOMCTBA JKeJie3a (B3auMOACHCTBHE C METaJUIaMH, KUCIIOTaMU U COJISIMU).
Oxkcuael, tuapokcuasl u conu skenesa(ll) wm kenmesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMUYECKUI KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(bU3UYECKUMU CBOWCTBAMU;, H3YYEHUE PE3YJIbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCII0JIb30BaHUE BUACOMATEPHAIOB), OCOOEHHOCTEH B3aMMOACHCTBUSI OKCHUJIA KaJIbLIUsI U
HaTpHs C BOJIOM (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPHUAIIOB); UCCIIEOBAHNE CBOMCTB
KECTKOM BOJIBI; IMpollecca TOpPEeHUs kKeje3a B KHUCI0opoJie (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAJIOB); MPU3HAKOB MIPOTEKaHUS KaUECTBEHHBIX PEaKIUi Ha MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) m xenesa(lll), memau(ll)); mabmomenue u
ONMCAaHUE TPOIIECCOB OKpAIIMBAaHUS IUIAMEHHM HMOHAMU HATpusl, Kaaus W KajbIUs
(BO3MOKHO HCIOJIb30BaHHWE BHACOMATEPHAJIOB); HCCIea0BaHUEe aM(OTEPHBIX CBOMCTB
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TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 MO
TeMe «BakHelnme MeTaIbl 1 UX COEIUHEHUSY).

XuMUs 1 OKpYyXKarolas cpena

*HoBble MaTepuanbl U TEXHOJIOIMM. BellecTtBa M Marepuasnbl B MOBCEJHEBHOU
KU3HU 4YeloBeKa. XUMHUS U 370poBbe. be3omnacHoe HCHOIB30BaHUE BEILECTB MU
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (IpelenbHas JomycTUMas
koHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4ecKux mpoosiemM. ™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIMA Tra3, HEPTH),
MIPOJIYKTHI KX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LOB MaTepUaloB (CTEKIJIO, CIUIABBI
METaJUIOB, MTOJIMMEPHBIE MaTEPHUAIIbI).™

MexnpenMeTHsIe CBSI3H

Peanmnszanuss MeXnDpeaMETHBIX CBA3€HM IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIIOJI30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHbBIX IOHITUMN, TaK
U TOHATUMH, SIBIISAIOIIUXCS CHCTEMHBIMH JJIsi OTAEIbHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBbIH (aKT, TUII0TE3a, 3aKOH, TEOPHS,
aHaJu3, CHUHTE3, Kiaccu(puKauus, MNEpUOJUYHOCTh, HAONIOJECHUE, DSKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTEepUaIbI.

®dusuka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaMOaKTUBHOCTH, MOJIEKYJA, AJIEKTPUUCCKUI 3apsijl, MPOBOJIHUKU, TOTYIPOBOIHHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaNIMYECKas pemeérka, CIUIaBbl, (U3UYEcKHe
BEJIMYMHBI, CAWHULIBI W3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Comnnre.

buonorus: dotocunTe3, AbixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, TMOJIE3HBIC
HCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiabraramMu dDenepanbHoil padodeil MporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISFOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOjA€ OOYyYEeHHS XUMHUU B €IMHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, IPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
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MOBEJEHUS U CITOCOOCTBYIOT IPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3ALUU
00yyaroImmxcs.

JInyHOCTHBIE pe3yabTaThl OTpaXaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJICTBOBAThCA CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIMPECHHE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMAaHHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOliecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpManued o MepeaoBbIX
NOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

MPEACTABICHUS O COIMANIBHBIX HOPMAaX U MPaBHJIAX MEKIMYHOCTHBIX OTHOIIECHUMN
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
yueOHO-HCCIIeI0BATENIbCKON, TBOPUECKON U APYTUX BUAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUUECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
IIPOEKTOB, CTPEMJICHHMSI K B3aHMOIIOHMMAHUIO M B3aMMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JEesATeNIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEACHHME U IMOCTYINKHU CBOUX
TOBApUILIEH C TMO3UIMUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUN ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABISIOLIUX OCHOBY
JUISi TIOHUMaHMsI CYIIHOCTH HAyYHOM KAapTUHBI MHpA, MPEIACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJyYEHHWE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01aeMbIX MPOIECCOB U SIBICHUN;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CaAMOCTOSTEIHLHON PabOThl ¢ Y4€OHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYpOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHUI;

uHTepeca K OOYYEHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHS OOYYECHHS B JaJIbHEHUIIIEM;

4) popMupoBaHUS KyJIbTYPhI 3I0POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/10POBBIO,
YCTAaHOBKHU Ha 3/10POBBIA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HEMPUATHUS BPEIHBIX
OpUBbIUEK (YyHOTpEOJEHHsS] aJIKOroJid, HApKOTUKOB, KypeHHUs), HEOO0XOJUMOCTH
coOJIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyAOBOTO BOCITUTAHUSL:

WHTEpeca K MPAKTUYECKOMY HM3yUeHUIO mpodeccuili U TpyJda pa3iIudHOro poja,
YBOKEHHUE K TPYIy M pe3yJbTaraM TPYAOBOM NESITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHHUs MPEIMETHBIX 3HAHUHN M0 XMMHUHU, OCO3HAHHOTO BHIOOpA WHAMBUIYATLHON
TPACKTOPUM TPOJODKCHHUS O0pa30BaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENHOMN
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MPOECCUOHATIEHON JIEATETLHOCTH W Pa3BUTUS HEOOXOIUMBIX yMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHOU CPEJIE;

6) KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHUS K MTPUPOJIE KaK HICTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHMS, MOHUMAHMS IIEHHOCTHU 370POBOT0 M 0€30MacHOIo
oOpaza J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3nueckoMy u
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJIEHUS IpaBHJI OE30MacCHOIO
MOBEJICHUSI PU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydacMble MPU HW3YUYCHHH XUMHH, IS
pelIeHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOAHON CPENOM, NOBBIIEHUS YPOBHS
AKOJIOTHYECKOH KYIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa IKOJOTHIECKUX MPOOIeM
Y IIyTE€N UX PEUIEHUs] TOCPEACTBOM METOJIOB XMW,

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW U COUAIIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe pe3yJbTaThl OCBOEHUS 00pa30BaTENbHON MPOTPAMMBI TIO
XUMUHU OTPKAIOT OBJIAJICHIE YHHUBEPCAITBHBIMHU IMO3HABATEILHBIMH JACHCTBUSMHU, B TOM
qHUCIIe:

1) Ga30BbIC IOrMUECKHUE ICHCTBUS:

BBISIBJISTH PUYHMHBI M CJICICTBHS MPOCTHIX XUMHUUYCCKUX SBJIICHUM;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB IO 3a/IaHHBIM
OCHOBaHUSIM M KPUTEPHSIM JIJISl YKa3aHHBIX JIOTHYECKUX OTICpaInii;

CTPOUTH JIOTHYECKOE CYXACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3EH

co3/1aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBbI
JUTSI peltieHusl yueOHBIX U TO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XUMHUYECKHX TIPOLIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICOBATEILCKUC ICHCTBHS:

C TTOMOIIIBIO TT€/Iarora MPOBOANTh XMMUYECKUI OTIBIT, HECJIOKHBIN SKCIICPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CIICACTBEHHBIX CBS3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSTEIBHO (GopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHMS, OTIbITA;

3) pabora ¢ uHpOpMaIueH:

BBISBJIATH JCPHUIMTEI MHPOPMAIUH, JTAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTaBJIICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HHGOPMAITUIO U3 OJHOTO BHJIA B APYToi (TaOIUILy B TEKCT U
mp.);

UCKATh WU OTOMpaTh MH(POPMALMIO WA JAaHHBIE W3 UCTOYHHKOB C YYETOM
IPEIIOKCHHON yUeOHOM 3a/1auM U 3aTaHHBIX KPUTEPHCB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHUE B TpymIe (OMpeaessiTh OOIIHe MeNH,
pacnpenesnsiaTh poJiu, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C MOMOIIIBIO0 TIeJIarora WJIh CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHhMEHHbIC
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TEKCThl C HCIOJB30BAHUEM WIUIIOCTPATUBHBIX MAaTEPUAIOB I BBICTYIUICHUS NEpen
ayIUTOPHUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHUKAMU; paboTaTh MHIMBHUIYAJIbHO U B TPYIIE: HaXOIUTh oOIIee
penieHre M pazpemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS TMO3MIMK W yyeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, TPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTD U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnazieHNe YHUBEPCATbHBIMU YYEOHBIMH PETYJISITUBHBIMU JICHCTBUSMMU:

oOHapyxuBaTh Hu (POpMyIHUpPOBaTH Y4YeOHYIO MpoOJieMy, OINpPEAeNsTh Ielb
y4eOHOM JeATEIHHOCTH;

BJIAJICTh OCHOBAMHU CaMOKOHTPOJS, CaMOOLECHKH, IIPUHATHS PELICHUHM U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIBHOMN I€ATEIbHOCTH;

COOTHOCHUTH CBOM JEUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTATAMH, OCYILIECTBIIATH
KOHTPOJIb CBOEU JEATEIBHOCTH B IPOLECCE MOCTHKEHUS pPe3yJbTard, ONPEIeIATbh
CHOCOOBI IUCTBUI B paMKax MPEUIOKEHHBIX YCIOBHI U TpeOOBaHU, KOPPEKTUPOBAThH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

J1aBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U IIPeJIaraTh [UIaH €€ N3MEHEHHUS;

OpEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PELICHUHU yueOHOU
3a7a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMblil pe3yibTaT
JESITEIbHOCTH, OIpPENEsATh IMO3UTUBHBIE W3MEHEHHUS M HaIpaBlICHUs, TpeOyrolue
najabHenIed padoThl;

OCO3HAaHHO OTHOCHUTBCSA K APYrOMY YEJIOBEKY, EM0 MHEHHIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW DeaepanbHOil pabouell MporpaMMoi, BBIIETSIOT: HAYyYHbBIE
3HaHUS, YMEHHS W CIOCOOBI JEUCTBUM, crnenuduyueckue aias y4eOHOro mnpeamera
«XuMusl», BUABI JIEITEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETalllH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBIICHUM TMPUPOIBI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTU OCHOB XHWMHYECKONM HAyKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJbTypbl M MPAKTUYECKOU
NeATEeIbHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOTO 00I11€CTBA; IOHUMAHNUE MECTA XUMUU
Cpeau APYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUMHOIO anmapaTa i CHMBOJIMYECKOTO A3bIKa XUMUU JIJIS
cocTaByieHus (OPMYJT HEOPTaHUYECKUX BEIECTB, YPABHEHUN XUMUYECKUX Peakiui (c
OTMOpPOM Ha aJrOPUTM YYEOHBIX JICUCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE UCIIOIb30BaTh €€ ISl pEUICHUS
y4eOHO-TI03HABATENBHBIX 33/1a4 C TMOMOIIBI0 YUYHUTENST, YMEHUE HMCIOIb30BaTh MOJCIU
TUTs1 OOBSICHEHUS] CTPOCHHS aTOMOB Ml MOJICKYJI TIO QJITOPUTMY C OITOPOI HA OTIPEICIICHIS;

MPECTABICHUE O CUCTEME XMMHUYECKUX 3HAHUM M YMEHHUE C MTOMOIIBI0 YUUTEs
MPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHHWM /IS YCTAHOBJICHHS B3aUMOCBSI3EH MEXTY
W3YYEHHBIM MaTE€pUaJioM W MPU TOJYYEHHH HOBBIX 3HAHUH, a TaKke B Mpoliecce
BBITIOJTHEHUS Y4YEOHBIX 3aJlaHMil W TNpu paboTe ¢ MCTOYHUKAMH XUMHUYECKOU
uH(pOpMaIK, KOTOpask BKIIIOYAET:

BOKHEHUIINE XUMHUUYECKHUE TMOHSATHSA: XUMHUUYECKUU DJIEMEHT, aTOM, MOJIeKyJa,
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BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHssl),
XUMUYECKasl pEeaKlUs, pPEaKUUUd COCAVNHEHUS, PEAKUUU Pa3JIOKECHHS, PpPEAKIUU
3aMelleHHs], peakuu 0OMeHa, TerioBol 3 (PeKT peakiuu, 3K30- U IHAOTEPMUUYECKUE
peaKkiMu, pacTBOpP, MAaccoBas JOJII XUMUYECKOIO AJeMEHTa B COEIMHEHUU, MacCOBas
JI0JIL ¥ TIPOLICHTHAsI KOHLIEHTPAIUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, IIEKTPUIECKUI
CJIOM aToma, aToOMHas OpOWTajb, paguyCc aToMa, BaJCHTHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBs3b, AJIEKTPOOTPUIIATEIbHOCTD, MOJIIPHAS U HETOJSpHAsl KOBaJeHTHAas
CBS3b, MOHHAs CBS3b, METAJUIMUECKas CBS3b, KPUCTAUIMYECKas pelieTka (aTomHas,
MOHHAs, METaJUIMYEeCKasl, MOJIEKYJspHasi), MOH, KaTHUOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJUTUYECKAs JUCCOLMAlMsA, pEaKIUd HOHHOro OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAaHOBJICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpPEAKUUH, KaTaau3aTrop, MpeAeabHO
nomyctuMas konuenrpauus (I1/1K), koppo3ust MeTasioB, CILIABHI;

OCHOBOITOJIAra0IIME 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leprnoanyeckuii
3akoH /. 1. MenaeneeBa, 3aK0H IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajpo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHs SIIEKTPOJIUTHUYECKON
JIUCCOLMAIINY, & TAKKE MPEJICTABICHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIICJOBAHUS BELIECTB U U3YUYCHUS
XUMUYECKUX PEaAKIUi;

IIPEICTABIICHUE O IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamguyc aroma, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTBIX M CJHOXKHBIX BEIIECTB OT
MOJIOKEHUST 37eMeHTOB B [lepunonuueckoil cucreme (B MallbIX MEpUOAaX M TIIABHBIX
MOATPYIINAX) U AJEKTPOHHOIO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKECHUS
anemeHTa B llepuoauyeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, oOIlee YHUCIO AJIEKTPOHOB),
pacupenesnieHueM 3JIEKTPOHOB IO SHEPreTUYECKHM YPOBHSIM aTOMOB NEPBBIX TpeX
NEPHUOJIOB, KA M KaJIbIHS; KIaCCU(UIUPOBATH XUMHUECKUE DJIEMEHTHI C OMOpPOi Ha
onpeneneHus: GU3NUECKOro cMbIcia IUGPOBBIX JAHHBIX MEPUOAUIECCKON TaOIHUIIBL;

yMEHUE KIacCUPUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA U
XUMUYECKUE PEAKIMH C ONOPOM Ha CXEMBbI; ONPEIENATh BaJEHTHOCTb U CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKOUN CBSI3M U THN KPUCTAILINYECKOU
CTPYKTYpbI B COEIMHEHUSX, 3apsi]l MOHA, XapaKTep CPeAbl B BOJAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEI 10 AJITOPUTMY YUE€OHBIX IEHCTBHIM;

YMEHUE XapaKTepU30BaThb C OMNOpPOMl Ha cXeMy (PU3NYECKHEe U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
docdop, cepa, XJop, HATPUH, KA, MarHUH, KaJIbIIUNA, AJIIOMUHHM, )KEJI€30) U CI0KHBIX
BELIECTB, B TOM YHCJI€ MX BOJHBIX pacTBOpPOB (BOJA, aMMHAaK, XJIOPOBOJIOPO/,
CEPOBOJIOPO, OKCHIBI U TUAPOKCUIAbl MeTaiioB I - ITA rpynm, amomunus, menu (I1),
nuHkKa, xeneza (II u III), okcuasr yriepoaa (I u 1V), kpemuus (IV), azota u dochopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azotucras, a3oTHas, (ocdopHasi,
YroJibHAas, KPEMHHEBAS KHUCIIOTA U UX COJIH); ONMKUCHIBATH C ONMOPOU Ha IJIaH U KIIFOUEBbIE
CJIOBA; YMEHHUE MMPOTHO3UPOBATH M XAPAKTEPHU30BaTh CBOKMCTBA BELIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOEHHUS IOCIE MPEABAPUTENIBHOIO aHAJIW3a IOJ PYKOBOICTBOM
nejarora, IPUMEHEHUE BEIIECTB B 3aBHCUMOCTH OT MX CBOMCTB, BO3MOYKHOCTh
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MIPOTEKAHUsI XUMUYECKHUX MPEBPALIEHUI B Pa3IMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHAYECKUX MPOLECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CPENY;

YMEHHE COCTaBJIATh MO 00pasily, CXeMme, ajJropuTMy Y4eOHBIX JeHCTBHIA
MOJIEKYJISIPHbIE M HOHHBIE YPAaBHEHMSI peaklUi (B TOM YKCJIE PEaKIMil HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMii), WIUIIOCTPUPYIOIIUX XUMHUYECKHUE
CBOMCTBa M3YYCHHBIX KJIAaccOB/TPYNI HEOPraHMYECKHX BEIIECTB, a TaKXkKe
NOATBEPKAAIOIIUX N'€HETUYECKYIO B3aUMOCBS3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHTEIBHYK) MOJEKYJSIPHYIO W MOJSPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJI0 XHMHUYECKOIO 3JIEMEHTA B COCAUHEHUM, MAaCCOBYIO JIOJIIO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM ra3oB ¢ ONOpPOM Ha
oOurre GopMynbl; yMEHHE MTPOBOAUTH PACUETHI [0 YPABHEHHUSIM XUMUYECKUX PEAKIIHHA U
HAXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEAareHTOB WM MPOJYKTOB PEAKIHH C
OTIOpO# Ha 00pasell, AITOPUTM YUeOHBIX JCHCTBH;

BJIa/ICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHUA (HaOII0IeHUe, U3MEpPEHHE,
AKCIIEPUMEHT, MOJEJIIMPOBAHUE) NPH H3YYEHHH BEIIECTB M XUMHUYECKUX SIBJICHUU C
OTOpOM Ha aIrOpuTM Y4eOHBIX ACWCTBUN; yMeHHE CHOPMYyIHUPOBaTh MPOOJIEeMy U
MPEJIOKUTH ITyTH €€ PEIICHUS C TOMOILBIO NIEAarora; 3HaH1ue OCHOB 0€30MacHON padOThI
C XUMHUYECKHUMH BEILIECTBAMHU, XUMUUECKON MOCY10H U J1a00paTOpHBIM 000PYAOBAHUEM;

HaJIM4ME NMPAKTUYECKUX HABBIKOB IIJIAHUPOBAHUSA U OCYIIECTBICHMS CIICTYHOIIUX
XUMHUYECKUX HKCHEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IIIaHa
paboThl WM COCTABJIEHUEM TaOJIHUIIbL:

U3y4EHUE U ONMCaHUe PU3NUECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMU U XUMHUUECKUMH SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOIIME ITPU3HAKH POTEKAHUS XUMAYECKUX PEAKLINN;

U3Y4YEHHUE CIIOCOOO0B pa3/ieNieHUsI CMECEH;

ITOJIyYEHHE KHUCIOPOJA U U3YUYEHHE €TO CBOMCTB;

ITOJIyYEHHE BOJIOPOJIA U U3YUYEHHUE Er0 CBOWCTB;

MTOJIYYEHHE YIIIEKHCIIOTO ra3a U U3y4eHUE Ero CBOMCTB;

ITOJIyYEHHE AMMHUAKa U U3YYEHHUE €TO CBOKCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA,;

UCCIICJOBAHUE W OIIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIopaHxa Hu (QeHonadTanenHa) s
OIIPENEIICHNS XapaKTepa Cpelbl B paCTBOPAX KUCIIOT U LIEJI0YEH;

U3YYEHUE B3aMMOJEHCTBHS KHUCIOT € METaulaMHM, OKCHJIaMH METaJUIOB,
PacTBOPUMBIMHU Y HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJTHOIO METAJIA IPYTUM U3 PACTBOpa COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U LIUHKA,

pELIEHHE OKCHEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COEAUHEHUI;

pElIEHHE  3KCHEPUMEHTAIBbHBIX 3aJa4 MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIAALINSY;

pElIeHNE 3KCIEPUMEHTANBHBIX 3a/1ad M0 TeMe «BaxHeillne HemMeTamibl U UX
COCAUHEHUSDY;

pELIEHNE SKCIEPUMEHTANIBHBIX 33J1ad Mo Teme «BaxkHelnme MeTamisl U UX
COCAUHEHUSDY;
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XUMHUYECKHE KCIEPUMEHTBI, WILTIOCTPUPYIOIINE IPU3HAKH IPOTEKAHUS PEAKLIHI
HOHHOTO OOMEHA;

KAUECTBEHHbIE DPEAKLIMU Ha NPHUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAX HWOHBL
xJnopuna-, Opomua-, womua-, cyinbdar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, allOMUHUA, kene3a (2+) u
xenesa (3+), menu (2+), ITMHKa;

YMEHUE TMPEACTAaBIATh PE3YJNbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, IPaUKOB U TaOJIUII U BBISBISTH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUJIaMU O€30MaCHOTO OOpallleHUs ¢ BEUIECTBAMU, UCIIOJIb3yEeMbIMU
B IIOBCEHEBHOM JKU3HU, a TAKXKE MTPABUIIAMU TIOBEICHHUS B LIEJIAX COCPEKEHUS 3/I0POBbSI
U OKpY’Karollled MPUPOJHON Cpellbl; TOHMMaHue Bpeaa (ONAacCHOCTH) BO3ACHCTBUS Ha
KUBBIE OPraHU3Mbl OINPENEJICHHBIX BEIIECTB, a TAKXE CIOCOOOB YMEHBLIEHUS U
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHUE 3HAYEHHUS >KHUPOB, OEJIKOB,
YTJIEBOOB JJIsI OpTaHU3Ma YEJI0BEKa;

BJAJCHUE OCHOBAMM XHWMHUYECKOW TIPaMOTHOCTH, BKJIIOYAKOIIEH yMEHHE
MPaBUJIBHO MCIOJIb30BaTh HW3YYEHHBbIE BEIIECTBA M Marepuanbl (B TOM YHCIIE,
MUHEpaIbHble YIO0OpEHUs, METAJUIbl M CIUIaBbl, NPOAYKTHl MEPEPaOOTKU MPUPOIHBIX
UCTOYHHUKOB YIJIEBOJOPOIOB (YIUId, MPUPOAHOIO Tra3a, HETH) B OBITY, CEJIBCKOM
XO35MCTBE, Ha IPOU3BOACTBE; YMEHUE MPUBOJUTH IPHUMEPHl  MPABUIBHOTO
UCII0JIb30BAHUS U3YUYEHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHHME YCTaHABJIMBATh CBS3M MEXIY PEaJbHO HAOII0JaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOLIECCaMU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSCHATH
OPUYUHBI MHOTOOOpPAa3Musl BEIIECTB;, YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHUSIMU APYTHX y4E€OHBIX MPEAMETOB C IOMOIIBIO NEAArora;

npejacTaBieHue o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JIOCTHXKEHUSX XUMUYECKON
HayK{; HaJIMYUE OMbITa pabOThl ¢ PA3IMYHBIMU UCTOUYHUKAMU MH(POPMALMH 110 XUMHUHU
(HayyHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHUE OOBEKTHUBHO OIICHMBATH MH(GOPMAIMIO O BEIIECTBAX, UX
OPEBPALLICHUAX U IPAKTUYECKOM PUMEHEHUH.

TpeGoBaHus K TpEAMETHBIM pe3yjibTaTaM OCBOEHHS Y4eOHOTO TpeaMera
«Xumus», pacrpeiesieHHbIe TI0 To/1aM 00y4YeHUs

PesynpTaTel mo romam GOpMyIHpPYIOTCS [0 TPUHIMITY JO0ABIEHUS HOBBIX
pe3yJIbTaTOB OT roja K roAy, y»K€ Ha3BaHHBbIE B INPEABIAYLIMX TOJAaX IMO3ULUHU, KaK
IPaBUJIO, JTIOCIOBHO HE IOBTOPSIIOTCSA, HO YUUTHIBAOTCS (PE3yIbTaThl OUEPEAHOIO TOJ1a
10 YMOJIYAaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABITYIINX JIET).

8 KJIACC

packpbpIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHSATHUH: aToOM, MOJEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECHh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASL Macca, MaccoBasi J0JII XUMHUUYECKOIO 3JIEMEHTa
B COCIMHEHUHM, MOJISIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3JIEKTPOOTPULIATEIBHOCTD ™, CTENEHb  OKHCJIEHUS,  XUMHUYECKas  peaklus,
KjaccuuKanus peakluuil: peakuuud COEAUHEHMS, PEAKUUU pPa3NIOKEeHMs, pPEaKIuu
3aMelleHMs], peaKlui 0OMEeHa, 3K30- U SHJIOTEPMHUECKUE PEAKLIUM; *TerIoBOM 3P dexT

peakuuu™; aIpo aToMa, 3JEKTPOHHBIM CJIOH aToMa, aTOMHasi OpOUTalb, paanyc aroma,
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XUMHUYECKasi CBSI3b, MOJISIPHAS U HEMOJSpHAs KOBAJEHTHAsl CBA3b, MOHHAsI CBS3b, MOH,
KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJs BellecTBa (MPOLEHTHAs KOHIEHTpalus) B
pacTBopE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MHOHATUH (cM. 1. 1) m
IPUMEHSTH 3TH NOHATHUS IPY ONMCAHUY BELIECTB U UX MPEBPALLCHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIM, 3JIEKTPOHHOTO OanaHca;

OTpPEENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OmpelesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
coemrHEeHW 10 (opMmysaM; BHUJ XUMHYECKOW CBS3U (KOBAJICHTHAsS W WOHHAs) B
HEOPraHUYECKUX COETUHEHUSIX;

UMETh NPEACTaBICHUE O CHUCTEME XMMHUYECKUX 3HAHWUM, YMETh C IMOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHUH, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEK]ly U3YUYEHHBIM MaTE€PUAJIOM U MIPU MOJTYYEHUH HOBBIX 3HAHUM, a TAKXKE MPU padoTe
C UCTOYHHKAMHU XUMHUYecKOW wuHpopmarmu. OpHEHTHPOBATHCS B TOHATHUAX U
omnepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh MIPU BBITIOJIHEHUU YUCOHBIX 3aJaHUN
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil Ha aNrOPUTM Y4E€OHBIX JTEHCTBUN H3yUYCHHbBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuonuuecknii 3akon J1.11. Menneneesa,
*3aKOH TMIOCTOSIHCTBA COCTaBa*, 3akoH ABOraJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTtHOCcUTh 00O3Ha4YeHUs, KOTOpble HUMetoTcs B Tabnuie «lleproguyeckas cucrema
xuMuueckux anemeHToB JI. 1. MenneneeBa» € YHCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHS aTOMOB XHMMHYECKUX OHJIEMEHTOB (COCTaB W 3apsija siApa, oOIIee YHCIIO
AJIEKTPOHOB U pacipeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULIMPOBATh XUMUYECKUE DJIEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBY Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3(PdeKTy, M0 U3MEHEHHUIO CTEIEHH OKHUCIICHUS XUMHYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHHI
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUI C OITOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHUAX MOCIIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C TI€1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJIO0 XMUMHUYECKOTO dJeMeHTa 1Mo (GopMyse COSAMHEHUS; MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW PEAKIMH C
OIIOPOU Ha aJITOPUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICIUTEILHON JIESITEIBHOCTH — aHaIu3 H
CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CcucTeMaTu3alus, Kilaccuukaius, BbISIBJICHUE
MPUYMHHO-CJICJCTBEHHBIX CBSI3€H — JJIsl M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHUX
peakIuii; eCTECTBEHHO-HAYyYHbIE METOJbI TO3HAHUSI — HaOJoJACHUE, H3MEpEeHue,
MOJIETUPOBAHUE, DSKCIEPUMEHT *(peajbHblii M MBICIEHHBIN)* TMOJ PYKOBOJCTBOM
1earora;

CJIEIOBaTh TPaBWJIAM TIOJIb30BAHUS XHMHYECKOM TOCYIO0M W J1abopaTOpPHBIM
o0opyJ0oBaHMEM, a TaK)Ke MpaBWiaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB O TIOJYYCHHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KHCJIOPOJA), MPUTOTOBICHHUIO
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PacTBOPOB € ONPEAEIEHHON MAaCCOBOM A0JIEH PACTBOPEHHOIO BEIIECTBA; INIAHUPOBATH U
IIPOBOJIUTh XUMHUYECKHE SKCHEPHUMEHTHI M0 PACHO3HABAHHUIO PACTBOPOB LIEIOYEN U
KHCIIOT C TIOMOIIbIO HMHJMKATOPOB (JIakMmyc, (eHondTanenH, METHIOpaHX U 1p.),
MOATBEPKIAAOIINX KAaYeCTBEHHBI COCTaB HEOPTraHWYECKHUX BELIECTB (KA4YE€CTBEHHbIE
peakiuy Ha HOHBI) IO/ PyKOBOJICTBOM I€Jarora.

9 KIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUYECKHUI SJIEMEHT,
aToM, MOJIEKyJla, HMOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaKiius,
XUMHYECKasi CBS3b, *TEIIOBOM A (PEKT peakinu, MOJb™, MOJIAPHBIA 00BEM, pacTBOD;
AIEKTPOIUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOIMAIINS, PEaKIMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaThUMble U HEOOpaTUMBbIE
peaKIMKU™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHUE, aJUIOTPOIUs, amMpOTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHasi, WOHHAsA, METAUIMYECKas), KPHUCTAUIMYECKAash pelETKA, *KOppo3us
METaJUIOB, CIUIABbl; CKOPOCTb XHMMHUYECKOW peakuuu™, NpelesabHO AOMyCTUMas
konneHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MIPUMEHSTH ATU TOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUIA;

UCIIOJIB30BaTh 3HAKM W CUMBOJBI IS (PUKCAIlMU PEe3yJbTaTOB HAOIIOACHUI,
coctaBiieHus] GOpMysl BEIIECTB U yPAaBHEHUN XUMHMUYECKUX PEAKIMM, 3aIUCU JaHHBIX
ycnoBuil 3a1a4. Mcnonb3oBatk 0003HaueHus1, umeroiuecs B [lepuoauueckoii cucreme u
Ta0JIMIle PACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJICH B BOJIE JIJIsl BBITIOJHEHUS 3aIaHHH.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKHUX 3SIIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHMI C ONTIOPOM Ha ONPEIEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBs3U (KOBAJCHTHAs, WOHHAs, METANTMYECKas) B HEOPTaHUUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIrO
BEIECTBA™;

packpeiBath  cmbicn  I[lepumoamueckoro  3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAHHME: *OMHUCHhIBATh U XapaKTEpHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: pPAa3iN4aTh MOHITHUS
«rnaBHasg moarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPBIE UMEIOTCS B TIEPUOINYECKOMN
TaOJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Y0 AIEKTPOHOB U paclpeiesieHue UX MO IEKTPOHHBIM
CIOsIM); *OOBSICHATH* O0OIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MallbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThI; HEOpPraHMYeCKHUEe BELIECTBA;
XUMUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter1oBoMy 3G (}eKTy, M0 U3MEHEHHUIO CTENIEHEeW OKHCIICHUS XUMUUYECKUX JIEMEHTORB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUIECKUE XUMUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHUUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIHUMI C OIIOPOM HA CXEMBI;
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COCTABJISITh YPABHEHMSI AJIEKTPOJIUTHYECKON AMCCOUMALMM KUCIOT, LIEN0YEH U
COJICH; TOJHBIE U COKpALIEHHBIE YpaBHEHHUS pEaKkUWid HOHHOTO OOMEHa; ypaBHEHUS
peaKLMii, TOATBEPKAAONINX CYIIECTBOBAHNE T€HETHUECKOW CBSA3M MEXy BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYILIIHOCTh OKHUCJIHUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH MPOTEKAaHUS] XWMHUYECKUX MPEBpAIlCHU TMOcjie MpeBAPUTEIHLHOTO
00CYXJIEHHSI C Me/1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa M0 (opMyJie COCAUHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl 10 YPABHEHHIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh NPABWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOPHBIM
000pyZlOBaHMEM, a TaKKe€ MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUMSMH I10 BBIITOJIHEHHUIO J1A0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

IIPOBOJUTH pPEAKUWH, NOATBEP)KIAIOIIME KAaYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PACO3HABATh ONBITHBIM NYTEM XJOpUA- OpoMuA-, HOAMUA-, KapOOoHArt-,
docdar-, cunmnkat-, cyabpaT-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI U3Y4YE€HHBIX
METaJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OIEPALlMHA MBICIUTEIBHON JEATEIBHOCTH — aHau3 U
CUHTE3, CPaBHEHHE, 000011IEHIE, CUCTEMATHU3aLIMIO, BBISIBICHUE IPUUUHHO-CIIECTBEHHBIX
CBSI3€1 — JUI U3YYEHHUS CBOMCTB BEILIECTB M XUMUUECKHUX PEAKIIMIA; €CTECTBEHHO-HAYYHbIE
METO/1bI TO3HAHUS — HAOJI0IEHUE, U3MEPEHHE, MOJEIIUPOBAHKE, SKCIIEPUMEHT (peabHbIN
1 MBICJICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMHs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMMbl 0CHOBHOTO 00111ero oopazosanus. [Ipu aTom Opranuzanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IJIaHMpOBaHMs i oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHHE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOX — B OTAEIIBHOM KJIACCE.

1-i1 BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)

Hpumeprle TeéMbl, OcHoBHOE cogeprKaHue OCHOBHble BUAbI AeATe/IbHOCTU
pacKpblBalowWme faHHbIN pasgen obyuatowmxca

nporpammel,
W KOJIMYECTBO 4YacoB,
OTBOAMMOE Ha UX U3yuyeHue

Pa3gen 1.IlepBoHayanbHble XUuMHYecKkue moHATHA(20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT XxuMUU.* PoJIb XUMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTteMe Hayk. MeTo/ibl TO3HAHUSA B XUMUM.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BelecTBa U cMecH. Coco6bl
pasfesneHus cMeceil. Pu3nvyecKkre U XMMHUYECKHe SIBJIEHHUS.
[Ipu3Haku M ycn0BHA NPOTEKaHUsI XUMHUYECKHUX PeaKIui.
3HAKOMCTBO C IPaBU/IaMH 6€30MacCHOCTH U MPUEMaMH paboThl B
XUMHYeCKOH J1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PassinyHble BUABI XUMUYECKOH TOCY IbI.

3. 06pasubl BellecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelleCTB.

PaspneneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060py/l0BaHKE U MPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMUYECKOH J1ab0paTOPUH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/ U3y4YaEMBIX MOHSTHUH C IOMOIIbIO TTearora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U MU3HHU Y€JI0BEKA, €€ CBSA3b C APYTUMH
HayKaMH.

Passin4yaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYeCKHe IBJEHUS C OIIOPOH Ha onpeJeseHus.

OnpefiesTh NPU3HAKU XMMUYECKUX PeaKIMH U YCI0BUA UX IPOTEKaHU.

CrneoBaTh NpaBUJ/IaM M0J1b30BAHUSA XMMUYECKOM NOCYA0H U JJaGOPaTOPHBIM
o60py/i0BaHUEM, A TAaKXKe IpaBUJIaM 06pallleHUs C XUMUYeCKHUMH Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[I1aHMpOBATh ¥ NPOBOAUTb XUMHYECKUH 3KCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelLleCTB, CIOCOG0B pas/ie/ieHUs cMecel
BelleCTB [0/] PyKOBOACTBOM Ilefiarora ¢ o6CyxJjeHueM IJlaHa paboThl.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COJlepKaHus, CIpaBOYHbIe MaTepHaslbl, pecypchl MHTepHeTa oz,
PYKOBOACTBOM Ilefiarora.

BoicTparBaTbh pa3BépHYThIe NMCbMEHHbBIE U YCTHbIE OTBETHI C OTIOPO Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIHN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHUYECKHUX 371EMEHTOB. [IpOoCThIe U CJI0KHBIE BELECTBA.
ATOMHO-MoOJIEKYISIpHOE YYeHUe.

Xumundeckasi popmysia. BaseHTHOCTb aTOMOB XHMHUY€ECKHUX
3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BelecTB.*
OTHOcUTe/IbHas aToMHas Macca. OTHOCUTe/IbHAs MOJIeKyJIipHas
Macca. MaccoBast 10151 XHMHUY€ECKOI'0 3/IeMeHTa B COeIUHEHU .
dusudeckue U XUMUYeCKUe iBJeHUs. XMMUYecKas peakLus.
[Ipr3HaKu U ycJ0BUA NPOTEKAHUA XMMHUUECKUX peaKLUil.
XuMHYyecKkye ypaBHEHHUS.

TuIbl XMMHUYeCKUX peaKIui (coeHeHs], pa3/IoXKeHHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

*M. B. JIoMOHOCOB — y4EHBIH-3HIIUKJIONESUCT.*

AemoHcTpauumn

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMuyeckue siBJieHUs (fopeHUe CBeuH, pa3JioKeHUe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa meau(ll), B3aumogeicTBue xesesa ¢
cepoii, B3auMoJieCcTBHe XKeJie3a ¢ pacTBopoM costu Megu(1D)).
OMNBIT, UIJIOCTPUPYIOLIUH 3aKOH COXPAHEHHUST MacCChI.

Nab6opatopHble 1 npakTMueckne paborbl

JlabopaTOpHbIe ONbITbI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
JIbAA).

[IpuMephl XMMHUYECKUX SABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aUMO/I€eICTBHE MeJjIa C KUCJIOTOM).

Mopesnin aTOMOB U MOJIEKYJT

MpakTuyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMUNYECKUX
peakuui

Bbluncnenus

— OTHOCUTEJIbHON MOJIEKYJIIPHOM Macchl BELIECTB;

— MaccoBou A0JIK XUMHUY€CKOrI'o 3JIEMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpUMeHSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLuu
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BelleCTB U XMMHUYECKUX PeaKLMi ¢ OOpoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHUSA
IPY ONMMCaHUH CBOWCTB BEIECTB U UX IPeBpalleHUH ¢ 0II0poi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassimyaTh pu3nyeckre U XUMUYECKHE ABJIE€HUSA, 06bACHATD UX CYLHOCTb C TOUKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOH Ha ONpeJie/IeHUs U CXEMBL.

OnpefiessITh NPU3HAKY XUMUYECKUX PEaKLUH, YCIOBUA UX IPOTEKAHHUS.

O6BbACHATD CYLIHOCTb GU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOI'0 YY€HHUs C UCII0JIb30BAaHUEM BU3yabHOH ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/TY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BElleCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATh GOPMYyJIbl OMHAPHBIX BELECTB 10 BaJIEHTHOCTH U ONPeJe/IATh
BaJIEHTHOCTb 110 pOPMYJIaM BEIECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
JeUCTBUM.

PacctaBiaATh K03¢$dUILMEHTHI B ypaBHEHHUSAX XUMUYECKUX PEaKLUH ¢ oopoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NMpaBU/IaM N0J1b30BAHUS XUMHUECKOH NOCYZ,0H U 1a60paTOPHbIM
060py/I0OBaHKEM, A TAKXKE NMPABUJIAM 00pall[eHH s C Bell[eCTBaMH B COOTBETCTBUH
C UHCTPYKIMSMH 10 BBINIOJHEHHUIO JJAG0PAaTOPHBIX XUMHUUYECKHX OIBITOB MOZ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCCJIeI0BATENbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIMTEPATYPy XUMHUYECKOT0 COZeP>KaHusl, ClIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Ilejiarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPAaMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3szeu 2. BaxxHeline npejcTraBuTe/ M Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.

Kucsiopos, — 3/1eMeHT ¥ IPOCTOE Bellje-

cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*
HaxoxzeHne Kuc10poza B pupoie, GusnyecKkre 1 XMMUYeCKHe
CBOMCTBA (peakl My OKUC/IEHUS, FopeHue). Y CJI0BUS
BO3HHKHOBEHMs U NpeKpalleHus ropeHus. [lonaTue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npombluieHHOCTH.* [I[puMeHenue kucjaopoga. Kpyrosopor
KHMCJI0pOJia B IPUPO/JE.

*TenyioBo# 3¢ PeKT XUMHUYECKOH peaKuy, HOHSITHE O
TEPMOXHMHUYECKOM YpaBHEHUH, IK30*- U IHAO0TEPMUYECKUX
peakuusx.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco0bl ero nNpeJoTBpaLleHus. YcuaeHue NapHUKOBOI0
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

AemoHcTpauumu

B3aumogerictBre pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpefesieHre COJlep>KaHUSA KUCIOPO/a B BO3AYXeE.
ONBITHI, IEMOHCTPUPYIOIINE YCI0BUSI BOSHUKHOBEHUS U
npeKpalieHus TOpeHusl.

Na6opatopHblie U npakTU4eckne pabortbl
JlabopaTOPHBIN OIBIT:

Os3HakoMJieHHe ¢ 06pa3LiaMu OKCUAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyxa, pU3NYeCKHe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/Ia, CIOCOOBI
ero IoJiy4yeHus, IpYMeHeHHe U 3HaueHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusambs peakyuu 20peHus U Med.1eHH020 OKUC/AeHUs C TPeiBapUTeIbHbIM
obcyx/ieHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuUGOPHI AJIs MOJyYeHUs KUCA0poaa (BbITECHEHHEM BOJIbl U
BO3/yxa).

Pacno3HaBaTb ONBITHBIM IYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AJ1s1 COCTaBJIEHHs GOPMYJI BEIL|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYECKHUX PeaKLUi € yJacTHeM KUCI0pOoAa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CreoBaTh NpaBu/aM 6e30MacHoOM paboThl B 1a60paTOPUU NMPH UCIIOJIb30BAHUU
XMMHYECKOH NOCy1bl M 060PYy/10BaHUs 110/, KOHTPOJIEM [1e[jarora, a Takxe
NpaBUJIaM 00pallleHHs] C TOPIOYMMHU BeIeCTBAMH B GBITY.

[l1aHMpOBATE U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGIIOI€HNUS, ZieJ1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOACTBOM Iejarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyIIe.

HMcnonb3oBaTh NpH BLINOJHEHUH yUeOHBIX 3aJJaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
XMMHUYECKOT0 COJiep>KaHUs, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIUIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MUCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bopopoa — asieMeHT U npocToe BelllecTBO. Haxox/ieHue B
npupoje, pusnyecKre U XMMU4YeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
NpUMeHeHHe, *Croco6bl oMydyeHns.*

[ToHATHE O KUCJIOTAX U COMAX.

[emoHcTpauum

[losryyeHue, cobMpaHue U paco3HaBaHUE BOZOPO/a.
['opeHnue Bogopoaa.

BsaumozeiictBre Bogopoaa ¢ okcuaom meau(Il).

Nab6opatopHble 1 npakTMyeckne paboTbl
JlabopaTOpPHBIH OMBIT:

B3anMozelicTBHe KMCJIOT C MeTa/lJIaMH.
[IpakTHYeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHWH aTOMHOM
MacCChl XUMHUYECKUX 3JIEMEHTOB

KosinuecTBo BewecTBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisspHbIf 06'bEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa31bl BELIECTB KOJUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'b€Ma, KOJIMYECTBA BelllecTBa ra3a 110 ero U3BeCTHOMY
KOJIMYECTBY BelLleCTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMU Ha OCHOBE 3aKOHaA
06'bEMHBIX OTHOIIIEHUM I'a30B
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU NOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
Croco6bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOH Ha IJIaH, KPaTKYIo 3aIuCh,
cxemy.

Co6upaTb NpubOp /A NOJTyYeHUs BOLOPOAA C UCIOJIb30BaHUEM BU3yalbHON
OTIOpBI

Hcnonb30BaTh XMMHUUYECKYI0 CHMBOJIMKY JUJI1 COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMi € y4acTHeM BOA0POJa C
OTIOpOH Ha aJITOPUTM.

CnenoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHYeCKOH MOCy/ibl ¥ 060pyJOBaHUSA M0/, KOHTPOJIEM Ie/iarora., a Takxe
npaBuJaM 06GpalleHHs C FOPIOYMMHU BelleCTBaMU B ObITY

[lnaHUpOBaThb U OCYLIECTBJIATh Ha NPAKTHKE XUMUYECKHe SKCITIepUMEHTBI,
NPOBOJUTD HAGJII0/I€HUS, [1e/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepHUMEHTA MO/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kIeHHeM IlJIaHa paboThl, C UCTOIb30BAHUEM
KJIU1Ie.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIie.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HA NPAKTHKE XUMHU4YE€CKHE 3KCIIEPUMEHTHI,
MMPOBOAUTH Ha6n}o/:[e1-n/m, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpHUMEHTaA.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnme

PaCKprBaTb CMBICJI U3y4YaeMBbIX MOHSITUH U NPHUMEHATDb 3TU NNOHATHS, A TAKXKe
H3y4Y€HHbI€ 3aKOHbI U TEOPUHU IJId pellIeHUud paC‘{éTHbIX 3a4a4 C TIOMOLIbIO
nejarora.

BbIYMCIATH MOJISIPHYIO MacCy BellecTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BelleCTBA
10 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HJIH TPOAYKTOB
peaxIuu.

BbICTpaI/IBaTb pa3BépHyTbIe NHUCbMEHHbIE U YCTHbIE OTBETHI C OHOpOﬁ Ha UH-
Q)OpMaLU/II-O u3 y‘{e6HI/IKa H CIIPABOYHbIX MaTe€pUaJIOB, TPAMOTHO UCII0JIb30BaThb
M3y4eHHbIH MOHATUMHBIN annapaT Kypca XMMHH C IOMOILbIO NTeJlarora.



Tema 6. Boga. PactBopsbl.
IloHATHE 06 OCHOBAHMAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHA/IU3 U CUHTE3 — METO/bI U3yUYeHHUs COCTAaBa BOABL*
XuMHYecKre CBOMCTBA BOJbI

(passiokeHMe, peaKIuy C HATPHUEM, OKCH/IOM KaJIbLIMs, OKCUJIOM
cepnl V.

CocraB ocHoBaHUH. [loHATHE 06 UHANKATOPAX.

*Bopa kak pactBopuTesib.* PacTBopbl *PacTBopuMoOCTb
BellecTB B Boje.*

*HacplLleHHbIE U HeHAChIIleHHbIe pacTBOPHL * MaccoBast 0151
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPOJIE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/e.* 3arpsisHeHMe NPUPOAHBIX Bog,. OXxpaHa

Y OYHCTKA NPUPOJHBIX BO/,.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/IeOMaTepHUaOB).

PacTBopeHUe BelleCTB C pa3/IMYHON PACTBOPUMOCTBIO.
WUccneoBaHye pacTBOPOB KUCIIOT U LesI04el ¢ TOMOIIbI0
WH/JMKaTOPOB.

Na6opatopHble 1 npakTMueckne paborbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH pacCTBOPEHHOTO BellleCTBa.

BbluncneHus
— C UCI0JIb30BaHHWEM IOHSTUS «MacCcOBasi 10Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ TOMOlIbIo Nejarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOpHUTeJIA B IPUPOHBIX IPOLECCaX C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IITh ypaBHEHHUS XMMHUUECKUX peaKL Ui C y9acTHeM BOZbI C OTIOPOH Ha
cxemy.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsI3HeHHs NocJje NpeABapUTeNbHOTO CTPYKTYPUPOBaHUA MaTepHala.

[In1aHMpOBATE M OCYLIECTB/IATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM MeJAarora, ¢
HCI0JIb30BaHUEM KJIUIIIE.

CrnesoBaThb npaBuiaM 6e30nacHOM paboThl B JaGOPATOPUH NP UCIOJIb30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IIeAarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEM MOHATHUSA «MaccoBas [j0J14 BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipoljecce
HcC/lel0BaTeIbCKOH 1esTeIbHOCTH HAyYHO-MONYJISAPHYIO INTEepaTypy
XMMHYECKOI0 COZlep>KaHHUA, ClIpaBOYHble MaTepHaslbl, pecypcel UHTepHeTa
10/, pyKOBO/Z,CTBOM Ilefiarora.

BricTpauBaTb pa3BEépHyTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHdopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN allllapaT Kypca XMMHUH I0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yriepoga Il u okenpaa asora Il, HomeHkaTypa. [lonyyenune*
OKCH/IOB (B3aMmoZencTame c BOAO0M, KUCIOTamu, LLeodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HEpacTBOPUMble OCHOBAHMS), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATypa, ru3nyecKue
Y XUMU4YeCKHe CBOMCTBA (B3aUMO/IEUCTBHE C OCHOBHBIMH
OKCHJAMU COJISIMU Ha IpUMepe COJISTHOW U CEPHOM KUCJIOT),
*croco6bl moy4eHus.* P/ akTHBHOCTH METAJIJIOB.

Couv (cpefiHME): HOMEHKJIATYPa, *CoCO6bl OJNyYeHUs*,
B3aMMO/IeHCTBHE CoJIel C MeTa/lJIaMH, KUCJIOTaMH, 1eJI0YaMU U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJacCaMU HEOPraHUYeCcKUX
coenHeHUH. ['eHeTHYeckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHAAX Ha IpUMepe IIMHKA U aJTIOMUHUs1. XUMUYeCcKue
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJIOTAMH U LIeJI09aMH.
PazsioxkeHue npu HarpeBaHUMU.

OemoHcTpauuu

06pa3ubl HeOpraHMYeCKUX BeLleCTB Pa3JIMYHbIX KJIaCCOB.
BsauMozelicTBHe pacTBOpa CEPHON KUCIOThI C OKCUZ,0M
menu(Il).

Peakuus HedTpainsaLuu.

BbITecHeHHe 0JHOTO MeTasljla APYTUM U3 pacTBOpa COJIU.

Na6opatopHble 1 npaKTMyeckne paborbl

JlaGopaTopHbI€ OMbBITHI:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMopelicTBYe HepacCTBOPHUMBIX OCHOBAaHUM C KUCJIOTaMHu.
PasnoxxeHue rugpokcua Mmeau(ll) npu HarpeBaHuUU.
[IpakTHyeckas paboTa:

Ne 7. PelleHre sKcriepuMeHTa/lbHBIX 3a4a4 M0 TeMe «OCHOBHbIe
KJIacCbl HEOPTAaHUYECKUX COeJUHEHU .

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKL Ui

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
UX 110 MEXYHapOIHOH U TPUBHAIBFHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BaHHEM
cxeMsl «['eHeTH4ecKast B3aHMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX
COEIMHEHHUIN» 10J] PYKOBOACTBOM IIearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH Peaknnii, HILTFOCTPUPYIOIIIX XUMHIESCKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3YUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Beruncnenue o ypaBHeHUsIM XUMHYECKHX Peakluii KoJu4ecTBa, 00bEMa, Macchl
BEIL[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTA 1
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepXKaHHs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, OCyIlecTBIeHHE BIOOpa
0/l PyKOBOJICTBOM II€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPaMOTHOE HCIIOIB30BaHHE
W3yYIEHHOTO ITOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

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. MepnoaMUeCcKUii 3aKOH U
MNepuopuueckan cuctema
XUMUYECKUX 3/IEMEHTOB

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

[lepBble MONBITKY KJacCUPUKALUY XUMAYECKHUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J1eMeHTbI, KOTOpble 06pa3yIoT

aMmoTepHbIe OKCUABI U THIPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHUYecKUx aeMeHTOB /l. U. MeHnzeneeBa. [lepuobl, rpyninsl,
noArpynnel. PU3nyecKuit CMbIC MOPSAAKOBOr0 HoMepa
3JIeMeHTa, HOMepOB Nepro/ia U TPyIIIbL.

CtpoeHue aTromoB. CocTaB aTOMHBIX Aep. *M3oTonbL*
JnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K AaTOMOB N€PBbIX
20 XMMHYeCcKHX 371eMeHTOB [leprouyecKoi cUCTeMBbI

J. U. MeHesieeBa.

XapakTepHCTHKa XUMHUYECKOT0 3/IeMeHTa M0 ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOUCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CHUCTEeMbl XMMUYECKHX 3JIEMEHTOB [JId PA3BUTHUA HAYKH U
npakTuki. [l. 1. MeHiesieeB — y4€HBIH, eJaror U rpaXkJaHuH.*

JAemoHcTpauumn

KopoTkomnepuoziHas v AJIMHHONIepUOUAHAast GOpMbl
[leproanyecKkoit cCUCTEMBI XUMHUY€ECKUX 3JIEMEHTOB

/. U. MeHeneeBa.

O3HakoMJIeHHe C 06pa3LaMu MeTalJIOB U HEMETAJJIOB.

Na6opaTtopHbie U NpaKkTUYecKue paboTbl

JlaGopaTOPHBIH OIIBIT:

BsaunmopelicTBUe rHAPOKCUA [IMHKA C PACTBOPAMHU KUCJIOT U
ies049en
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PackpbIBaTh CMBIC/I IEPHOJUYECKOTO 3aKOHA 0] PyKOBO/CTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHe NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaBIMBaTh CBA3b MeX/y MOJI0KeHHEM 3JIeMeHTa B IepUOIUIeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 00lee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJ105IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam 4 nepuogam [lepuondeckoi cucTeMbl C TOMOLLBIO NTeJarora.
XapakTepH30BaTb XMMHYeCKHeE 3JIeMEeHThI IepBbIX TPEX IepUOA0B, Kajus,
KaJIbLIus 10 UX NoJ10KeHuIo B [lepuoguyeckoii cucreme /I. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHYeCKOH Nocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

BeicTparBaTh pa3BépHyTble NIMCbMEHHbIe U yCTHbIE OTBETHI C ONTOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYPUPOBaHUSA MaTepuasa ¢ UCII0JIb30BaHUEM KJIULIe.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33JaHUH TEKCThI yYeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYecKuX 3jieMeHTOB /JI. . MeH/iesieeBa, TabIM1y pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUN pAJ HAPSXKEeHU N
MeTaJlJIoB).

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
KCC/Ie[0BaTe/IbCKOM [eATeIbHOCTH Hay4YHO-NOMYJIAPHYIO JIUTEPATYPY
XUMHYEeCKOT0 COJZiep>KaHHUs, ClIpaBOYHbIe MaTepHuaJibl, pecypcbl UHTepHeTa Mo,
PYKOBOJICTBOM Ilejarora



Tema 9. Xumunueckas caasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

*DJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMUYECKHX 3/1EMEHTOB.
XuMHvecKas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHbBIE peakuyu (OBP). [Iponeccs!
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAHOBUTEJ/IbHBIE PEAKLIMU: TOPEHUE,
peakL My pas3JioKeHus, COeJUHEHUS

(2 4 B Hexemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX MOHSITHI 10/ PYKOBOACTBOM Mearora.

OmnpenessiTb BUJ XUMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAHUEM CXEM.

Onpezie/isiTh CTENleHb OKUCIEHUs] XHMUYECKOro 3j1eMeHTa 10 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM aJITOPUTMA.

OnpezensiTh 3JIEMEHT (BeleCTBO) — OKUCJIHUTEJb U 3JIeMeHT (BelleCTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHSL.

CocTaBJATb 3JIEKTPOHHBIH GaIaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHNE OKUCJIUTEIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOpUTMy pa36opa OKUCJIUTENbHO-BOCCTAHOBUTENBHOM peaKLHu.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yieGHHIKa Hoce

CTPYKTYpPHUPOBAHUs MaTepHaJia, ClipaBOYHbIe MaTepUasbl (IePUOJUIECKYIO
CUCTeMY XUMHUYeCKHUX 3JeMeHTOB /Jl. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJIeH B BOJe, 3JIEKTPOXUMHUYECKUH P/, HAaNPsPKeHU I
METaJJIOB).

MpumepHble TEMBI,
packpbiBatolme AaHHbI pasgen
nporpammbl,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha X UsyyeHune

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATE/IbHOCTU
obyuarowmxca

Pa3geu 1. BemecTBO U XMMHU4YeCKUe peakuyu (17 4)
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TloBTOpEHUE U YIIyGIeHne
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoandyeckuii 3akoH. [leproauveckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. . MeHnpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbIIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellecTB
(MexxayHa-poJHas ¥ TPUBUAJIbHAA). XUMUYECKHeE CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K Pas/JIMYHBIM KJIacCaM HeOPTraHU4YeCKHUX
COeIMHeHUH, X reHeTH4ecKasl CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BU/bl XMMHUYECKOU CBA3H U THIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanum

1. Mogenu KpUCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuoiHasi ¥ IJIMHHONIEpUOAHAsA GOPMBI
[leproanyeckol CUCTEMbI XUMHUYECKUX 31eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XMMUUYECKUE 3JIEMEHTbI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbIIsl [0 UX MoJIoXKeHUIo B [lepuoguyeckoii cucrteme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBa U3yYe HHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
oA TBEPXJATh CBOMCTBA IpUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKUX peaKL Ui ¢ 0opo Ha cXxeMy.

OnpeziendaTb BUJ XMMUUYECKOHN CBAA3U U TUI KPUCTAIINYECKON PEIIETKHU
BellleCcTBa C ONOPOH Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHHUS [10C/Ie
npeJBapUTeIbHOr0 pa36opa.

BricTparBaTb pa3BEépHYTble NHUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
“HOpMalHIO U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN NOHATUNHBIN alllapaT Kypca XUMHH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IE/J0BATE/NbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COZlepKaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTEepHeTa
10/l PYKOBOZ,CTBOM IeJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuii
(44)

Kiaccudurkanusa XMMUYeCKUX peakiyi o pa3/IM4HbIM IPU3HaKaM
(o yKcsy ¥ coCTaBy y4acCTBYIOLIMX B peaKI[MHU BeIleCTB, *1o
TenJ10BoMy 3¢ eKTy, 10 U3MEHEHHIO CTENeHEN OKHC/IeHUS
XUMHYECKHUX 3JIEMEHTOB, [10 06pPaTUMOCTH, 10 YIaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJJ0TEPMUYECKHE PeaKL[UH, TEPMOXUMUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMHUYECKOH peakluu. [lonaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHsATHe 06 06paTUMBIX
Y Heo6paTHMBbIX XUMHUYECKUX peaklusaX. [loHATHe 0 XUMHUYEeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJIoKeHHe XMMUYeCKOro paBHOBecHs.*
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PeAKI[UHU (3/1eKTPOHHBIN
GaTaHC OKHCIUTE/IbHO-BOCCTAHOBUTEJIBHON PEAKIIMH).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMUYECKON PeaKIUU OT Pa3JIMYHbIX
dakTopoB.

2. Bo3jelicTBHE KaTaIM3aTOpa Ha CKOPOCTb XMMUY€ECKOH peaKLHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMeleHHe paBHOBECHUS XUMUYECKOW peaKIHH.

BeruuciieHust
— KOJIMYEeCTBA BELECTBA, 06'bEMa U MacChl peareHTOB WU
MPOAYKTOB 110 ypaBHEHUSIM XUMHUYECKUX peaKIui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHSATb 3TH NOHATUSA IIPU
OINMCAaHUU CBOMCTB BellleCTB U UX [IpeBpalleHU .

KnaccuduunpoBaTh XMMHUYeCKHe peaKL MU 10 Pa3JIMYHbIM IPHU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUY€CKOM peaKIiuy OT Pa3IMYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUHTES.

[IporHo3upoBaTh BO3MOKHOCTH NIPOTEKAaHUA XUMHUYECKHX IIpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPpeiBApUTENbHON paboThl.

OnpegensiTh OKUCAUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIHN 6a/laHC peaKIuu.

[Ipor3BOAUTD BEIYMCIEHHUS [10 XMMUYECKUM YPAaBHEHUSM 10 AITOPUTMY.

BricTpauBaTb pa3BEépHyTble NHUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOU Ha
rHopMaIHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepPHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUUHBIN alllapaT Kypca XMMHUH IOCJIe
npe/BapUTebHOT0 CTPYKTyPUPOBaHUS MaTepHaa.

HWcnosib30BaTh NpH BLINOJHEHUH yue6OHBIX 33JJaHUH U B ITpoliecce

MCCJIe/I0BAaTE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 CO/IepiKaHusl, CIPaBOYHbIe MaTepHasbl, pecypchbl MHTEepHEeTa

IocJjie KOHCYJIbTallUH C [eJaroromM.
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Tema 2. JsieKTpoIuTHYECKasA
Aucconmanusa. XuMu4yeckue
peakMu B pacTBopax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLHALMU. DJIEKTPOJIUTEI U
He3JIEKTPOIUThI. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLHALUY
BelleCTB C Pa3/JIMYHBIMU BUJJAMH XMMHUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHble U c1abble 3JIEKTPOJIUTHI.

Peakujuy MOHHOTO 06MEHa, YCJI0BUSA UX NpoTeKaHus. MoHHbIe
ypPaBHEHHS peaKIHi.

XvMHYecKHe CBOMCTBA KMC/IOT, OCHOBAaHHUH U COJIeH B CBeTe
npeJCcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpesa
pacTtBopa. [IoHATHe 0 ruposH3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU/[I-, 6POMU/, NO3UJ-, CyIbdaT-, KapOOHAT-,
cuuKaT-pocdaT- aHMOHBL, 'MAPOKCH/L-MOHBI KaTHOHbI aMMOHMS,
MarHus, KaJbLMs, aJIIOMUHUS, XKesle3a 2+, 3+, [IUHKQ,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPHUYECKOM MOJIE.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
HMOHHOT0 06MeHa.

OnbITHI IO OTMIPE/EEHUI0 CPeibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6oHaTa HATPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbI

JlabopaTOpHBIN OIBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPAX 3JIEKTPOJIMTOB:
cysnbdara meau(Il)

W 11EJI04H, Kap6oHaTa HATPHUS U COJISTHOM KUC/IOTBI, peaKLiUsl

HeﬁTpaJ’lPBaL[PlPl MeXAy ruIpOKCUAO0M KaJud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTuyeckas pabora:
Ne 1. PemeHue akcrepuMeHTabHbIX 3a/ia4 110 TeEMe.

BeruuciieHust
— I10 YpPaBHEHUSM XUMHUYECKUX peaKL Ui

PackpbIBaTh CMbIC/ U3yYaEMBIX MOHSTHH, @ TAK)XKE CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONOPOM HA CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IOMOILbIO TTe/iarora.

CocTaBJIAATb YPaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U COJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJATD HA MPAKTHKe XUMUYECKHe 3KCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, ie/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnenoBaThb npaBuiaM 6€30IacHOM paboThl B IJaGOPATOPUH PU
HCIOJIb30BaHUH XMMHUYECKOH NOCY1bl ¥ 060PYA0BaHHUS 110/, KOHTPOJIEM
nezarora.

[Ipou3BOJUTb BBIYUCIEHUS 110 XMMUYECKHUM YPABHEHUSAM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYebHMKa U CIIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
Npe/BapUTEIbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1eSITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
rocJie KOHCY/IbTallUH C eJJaroroM.

Paspen 2. HemeTa/l/Ibl M MX coeJUHEHMA (24 )

34




Tema 3. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIEe /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajioreHoB. XMMHUYeCcKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMozeiicTBHe C MeTa/lJIaMH, HeMeTaJlJlaMu (BOZOPOJOM U
KHucaopogoM),*menodamu®). XinopoBogopos. CosstHast KUCJIOTa,
XMMHYeCcKHe CBOMCTBA, *rosyyeHue*, npumeHeHue. KauecTBeHHbIe
peakLM{ Ha raJIoreHu/i-uoHbL. */leficTBHe XJI0pa U XJIOPOBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/€HUE B
npupose.

JleMOHCTpanumu
BuanMaTepHaan: raJIoreHbl U UX COeJUHEHHUA.
06pas1bl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlaGopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BbruyuciieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

OO6BSCHATD 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB HEMETAJJIOB U UX
coeJJMHEHUH B Ipe/ieJiaX MaJIbIX EPHUO/I0B U IJIaBHBIX MO/IPYII
[leprioguyeckoil cCTeMbl XMMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C MCII0JIb30BaHHEM CXEMBI.

XapakTepu3oBaTh ¢pU3NUECKHEe U XUMUYECKHe CBOMCTBA MPOCTHIX BEIeCTB
rajioreHoB (Ha MpHUMepe XJIopa) U CJOXKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJTyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
MPUPO/ie U XKU3HU YeJI0BeKa MOoC/Ie CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHNU/|-MOHbI B paCTBOPE C UCIOJIb30BaHUEM TaOIHIIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI .

[IJ1aHUPOBATh U OCYLIECTBJIATH HA MPAKTHKE XUMHUECKHE 3KCITEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHHs], IeIaTh BbIBOJbI 110 PE3y/IbTAaTaM 3KCIEPUMEHTa
MoCJIe Ipe/iBapUTebHON PaboThIL.

Tema 4. O6mas
XapaKTepHUCTHKAa XUMHUYeCKHX
3sieMeHTOB VIA-rpynnsl Cepa
U eé coeguHeHu (5 4)

0611as xapakTepuCcTUKa 31eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEHU
okucsenus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTHIX

BeleCTB — KHUCJIOPO/ia U CEPBHIL.

AnnoTponHble MOAUPHUKALMY KUCI0POAA U Cepbl. XUMHYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMeTalJIaMU - BOJIOPO/IOM U
KHCJIOPOJIOM, MeTa/lJlaMH, KOHLIEHTPUPOBAHHbIMU a30THOH U
cepHOH kucaoTaMu. CepoBoIOpOJ, CTpOeHHE, PU3HUECKHE

O6'bSACHATDL 061111ie 3aKOHOMEPHOCTU B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4ETOM CTPOEHHS UX AaTOMOB C ONIOPOH Ha cxeMy "U3MeHeHue paZinycoB B
noArpymnmax".

XapakTepu3oBaTb pU3NYECKUE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelLlecTBa Cepbl U €€ coeIMHEHUH
(cepoBOZOpPOJA, OKCHU/IOB CEPBI, CEPHOU KMCOTHI, Cy/1b(ATOB), CHOCOOBI UX
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U XMMHUYECKHE CBOMCTBaA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHHd, NIpYUMEeHeHWue U 3Ha4YeHHe B IpUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCU0B. CepHast ONOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiensTh Ha/IM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeJCTaBUTeIs KJlacca KUCJIOT U *crienuudeckue™®), npuMeHeHne. | OOGBACHATb CYLHOCTb 3KOJOTMYeCKUX NP06JIeM, CBA3aHHBIX C IepepaboTKON
CepHHuCTasA KUC/IOTA. coeJJMHEHUH cepbl IT0C/Ie CTPYKTYPHUPOBAHUsA MaTepraJa.

*XUMHYecKue peaKlyy, Jexaliye B OCHOBE IPOMBIILJIEHHOI'O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTBI,
crnoco6a MoJiy4eH!sl CEpHON KUCIOTBL. ANnapaThl U IPoTeKallie B NPOBOJUTD HAOJIIO/IEHHUS, Jle]1aTh BBIBO/bI 110 pe3y/IbTaTaM IKCIepUMeHTa.
HUX Ipolecchl (Ha mpyuMepe MPOU3BO/CTBA CEPHOH KUC/IOTHI).* CrnenoBaThb npaBuiaM 6€30IacHOM pPaboThl B IJaGOPATOPUH IPU

CoJtv cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLus Ha Cy/JIbdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY/1bl U 060PYA0BAHHUSA 110/} PYKOBO/CTBOM
HaxoxzieHne ceprl ¥ eé coeMHEHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpy»Xatollei cpeibl CoeIMHEHUAMU Cepbl [Ipou3BOAUTb BBIYUCIEHUS 10 XMMUYECKUM YPABHEHUSIM 10 a/IFOPUTMY.
(KHcOTHBIE A0XK/H, 3arPSI3HEHNE BO3/lyXa U BOJJ0OEMOB), CIIOCOObI Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJibl ([lepuouyecKyro CUCTEMY XMMHUYECKUX

anemeHTOB /I. U. MeHzeneeBa, Ta6IUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psJ, HapshKeHU N
MeTaJlJIoB).

HWcnosib30BaTh NpU BBINOJIHEHUH YIEOHBIX 33IaHUI U B IIpolLiecce

JleMoHCTpanum
Kosneknuu (BuseomaTepuasbl): cepa U €€ coeJUHEHUS.
O6yryinBaHMe caxapa MoJ JeHcTBHEM KOHIIEHTPUPOBAaHHOU CepHOH

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI TeIbHOCTH HAYYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOI0 CO/IEPXKaHus, CIPAaBOYHbIE MaTepHallbl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: [0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

BsauMmozelicTBrUe pa36aB/JeHHON CEPHON KUCIO0THI C LIUHKOM.
Borunciienns

T10 YPaBHEHUSIM XMMHUY€eCKHX peaKLUi
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Tema 5. O61as
XapaKTepUCTHUKA XUMHY€ECKUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEHUA
(74)

061as xapakTepucTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHMaK, ero ¢pusnyecKue U XMMHUYeCcKHe CBOMCTBA, NOJIy4eHHe U
npuMeHeHHe. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakuys Ha HOHbI aMMOHHUS.
A30THas KUCJI0Ta, eé Gpu3nyecKrue U XUMU4YecKre cBoicTBa (061ue
KaK Ipe/ICTaBUTeJIsd KJacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTas KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUS
B Ka4eCcTBe MUHePaJIbHbIX y06peHHil.*

XvMHYecKoe 3arpsi3HeHNe OKpY»Kalollel cpe/ibl COeIMHEHUAMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *amnorponHble MoguduKanuu pocoopa*, pusnueckue u
XUMHYEeCKHe CBOHUCTBaA.

Oxcug pocoopa(V) u pochopHas kuciaora, prusuyeckue u
XUMHUYeCKHe CBOUCTBA, *nosiydyeHue.* *KayecTBeHHast peakuus Ha
docdaT-uoHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHH.*
3arpsisHeHUe MPUPO/IHBIX BOJJOEMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u ux coeiuHeHUs.
B3sanmopelicTBrMe KOHLLEHTPUPOBAHHOM a30THOM KUCJIOTHI C MeZIbIO0.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl

JlabopaTOpHbIe ONbITbI:

1. BsauMoelicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHUe ¢ 06pa3aMy a30THbBIX U GOoCPOpHBIX yA0OpEHUH.
[IpakTHyeckas pabora:

Ne 10. [TonyyeHre aMMUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHust
110 YPaBHEHUSIM XMMHYECKUX peaKLui

OO6'BSICHATDH 0011IKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa ¥ pocdopa U UX CoeANHEHUH (aMMHUaKa, coJied aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHo# KUCIOTHI,
docdaToB), crocoObI UX MOJTyYEHHUs, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCMO0/Ib30BaHHUEM CXEMBI.

OnpeiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIOIb30BAHUEM
Ta6uLbl "XapaKTepHble peaKi Ha KATHOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAXOXKeHUEM
coeMHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[11aHUPOBATDb M OCYLIECTBJATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOIeHHUS, [ie/1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CrnesoBaThb npaBusiaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH NOCY/1bl U 060PYA0BAHUS.

[Ipou3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJibl (IEPUOJUYECKYIO CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab 1M1y pacCTBOPUMOCTH KHUCIIOT,
OCHOBAaHUH U coJied B BOJie, 3JIEKTPOXUMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BINOJHEHUH Y4eGHBIX 33/IaHUH U B IpoLiecce

UCCJIe/I0BATE/bCKOM J1eITeIbHOCTH HAyYHO-NIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel iHTEepHETA
10CJIe KOHCYJIbTALUH C [Te/JaroroM

Tema 6. O61asA xapaKTepuc-
THKA XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynibl.

YrsiepoJ M KpeMHHMH U MX

Yryiepog, aJsIOTpONHbIe MOAUUKALUY TPadUT, aaMas.
B3anMozelicTBHe ¢ MeTalJIaMH, HEMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpupoJe, pusnyeckre U XUMUYECKHe

OO6'bSICHATDH 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHU U CBOMCTB 3/1eMeHTOB IVA-
TPYNIBI U UX COeJUHEHUH € y46TOM CTPOEHHUsS UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELeCTB
yrJjiepofia MU KPeMHHs U UX COeJUHEeHUH (OKCHAOB yIjepo/ia, yroJbHON
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coeJMHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOW KHUC/IOTHI,

(84) Okcuzpl yriepo/a, ux Gusnyeckre U XMMUYECKUE CBOMCTBA, UX CHUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYEeHUE B IPUPOie
JleCTBYeE Ha KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKM3HH 4YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUAOM yriaepoaa(IV); OnpefiessiTb KAPOOHAT- U CUJIMKAT-
runoTesa rj06aJpHOr0 NOTENJIEHUA KJIMMaTa; TapHUKOBBINA HOHBI B pacTBOpe.
addexT.* OGBSICHATD CYIHOCTD 3KOJIOIMYeCKUX MPo6JieM, CBSI3aHHBIX C HAXOXKeHHeM
YrosibHas KHCJIOTa U €€ coJd, UX PU3NYEeCKHe U XUMUYeCcKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOMCTBA, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakius Ha WinrocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yriiepoa U
KapOOHAaT-MOHBL OpraHUYeCKHX BeIeCTB M0/, PYKOBOJCTBOM yUHUTEJIA.
*[lepBoHa4aJIbHbIE IOHATHA 06 OpraHMYECKHX BellleCcTBaX KakK o [I1aHUPOBATH U OCYILECTB/IATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
COeJJMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHHS, Jle/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
[ToHATHE 0 GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XKHUPaX, 6eJKax, nocJie npesiBapuTebHOM paboThl.
yrJjieBojiax. MaTepua/bHO€ eJHHCTBO OpraHUYeCKUX U CrnenoBaThb npaBuiaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BaHUH XMMHUYECKOH NOCY/ibl U 060PYAOBaHHUS.
*KpeMHUH, ero pusnyeckre U XMMHUYeCKHe CBOHCTBA (Ha puMepe Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTA/IJIaMH U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYEeCKUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeaHeHUs KpeMHHUs B pupoje. O61Ke peicTaBaeHus 00 OCHOBAHUH U COJIEN B BOJE, 3JIEKTPOXUMHUUECKUH psiji HAPSHKEHU N
okcuje KpeMHHUsA(IV) 1 KpeMHUeBOM kucnoTe. CUIMKAThI, UX MeTaJlJIOB) N0C/Ie KOHCYJIbTAL[MH C 11e1aroroM.
MCI0JIb30BaHUeE B ObITY, MeAULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHU BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpoUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Ie/l0BaTEbCKOM 1eITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTEpPaTypy
IIeMeHT, 6eTOH, Xesie306eToH. [[po6sieMbl 6e301MacHOro XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
MCI0JIb30BaHUS CTPOUTENbHBIX MaTepPHUaJIOB B IOBCeJHEBHOMN nocJie KOHCY/IbTallMH C eZjaroroM.
YKU3HU.*
JleMoHCTpanumu
Mogesn KpUCTaJINYECKUX PEIIETOK alMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Apncop61iysi pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAsS MPOMBILIIEHHOCTD.
Mogiesv MOJIEKYJ1 OpraHHUY€ECKHX BEILECTB.
JlabopaTopHble U IpaKTUYeCKHe PaGoThbl
JlabopaTOPHBIN OIBIT:
KavecTBeHHas peaklusi Ha KAp6GOHAT-HOH.
[IpakTH4eckre paboTHI:
Ne 11. [TosiyyeHHe yraeKUcaoro ra3a U UsydeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcneprMMeHTa/lbHbIX 33/ja4 10 TeMe «HemeTasnbl».
BoeruMciieHus
10 YpaBHEHUSIM XUMUYECKUX PEaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BU/le BOJHOT'0 PacTBOPA C U3BECTHOM MacCOBOH JjoJeH.

Paspen 3. MeTasuibl M MX coeguHeHus (20 4)
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Tema 7. 061ue cBO¥icTBa
MeTaJlJIOB
(44)

0O611as1 XapaKTEPUCTHKA XUMUYECKHX 3JIEMEHTOB — METAaJJIOB Ha
OCHOBaHHH UX M0JI0KEHUsI B [lepHoANYECKOl CHCTeMEe XUMHYECKUX
aneMeHTOB /I. U. MeHnziesieeBa ¥ cTpoeHusi aToMoB. CTpoeHUe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTa/lJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMUYECKUH psif
HanpsDKeHUH MeTasloB. PU3nyecKue U XMMHUYeCKHe CBOWCTBA
MeTaslJ10B. *O61ue cr1oco6bl NoTyYyeHHUs: MeTaslIoB. [IoHsATHe 0
KOPPO3MH METAJIJIOB U OCHOBHbIE CIOCOGBI 3aLUTHI OT KOPPO3HUH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6POH3a), UX IPUMeHEeHHE B
OBITY ¥ IPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIaBOB, UX
$U3UYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pPelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaTopHbIE OMbBITHI:

O3HakoMJIeHHe C 06pa3laMH CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT IPUPO/AbI
MeTasaa.

BbruyucieHus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLui, eC/Iu OJUH U3 peareHTOB
COZLEP>KUT IPUMecH

PacKpbIBaTb CMbIC/ U3y4aeMbIX HOHATHHI U IPUMEHSTh 3TH MOHATUSA IPU
OINMCAaHUU CBOMCTB BeILleCTB U UX [IpeBpalleHUH.

OGBSACHATD 061I1ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB-
METaJlJIOB U UX COeJUHEHHUH C YYETOM CTPOEHUSI UX aTOMOB.

XapakTepu30BaTh CTPOEHNE METAJLJIOB, 06IIHe GHU3NIECKHe U XUMUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapakTepHu30BaTh 061He CIOCOOBI NOJYYEHHs METAJJIOB IIOCTIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaThb IpaBuiaM 6e30MacHON paboThl B TaGOPAaTOPUU NPU
HCI0JIb30BAaHUHU XUMHUYECKOU OCY bl U 060py10BaHUS.

[Ipou3BOAUTH BBIYUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHUH YUe6HbIX 3a/JaHUN TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepuabl ([leproanyecKyto CHCTEMY XUMUYECKUX
anemeHTOB /. U. MeHzeneeBa, TabIMIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psaJ, HaNpsKeHUH
MeTaJlJIoB).

HWcrnosib30BaTh MPU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IEe/]0BATENbCKON AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COZiepKaHuUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcel UHTEpHETA
MocJie NpeiBapUTENbHON KOHCYJIbTALMH C IIEJaroroM
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Tema 8. BaxkHeHIIHe
MeTaJLJIbl U X COeIMHEeHU
(164)

Llenounbie MeTasbl [losoxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 3yieMeHTOB /I. . MeHzesieeBa, CTpOeHHe aTOMOB.
HaxoxzeHue B npupoze.

du3snyeckre U XUMUYeCKHeE CBOHCTBA (Ha IpUMepe HATpUS U
kanus). OKCUABI ¥ THLPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

llesiouHO3EMeE IbBHBIE METaJlJIbl MAarHUM U KaJbLIUM, CTpOeHHe
aToMoB. [losioxkeHue B [lepuoaudeckor cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxaeHue B npupoze.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelme coejuHeHUs
KanbLus (OKCUZ, ruApoKcus, con). *JKEcTkocTb BoAbl M CIOCO6BI
eé ycTpaHeHHs.*

Amomunuil. [lonoxeHue B [leprofnueckoi cucTeMe XMMUUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHMe aToMa. HaxoxjeHue B
npupoje. Pusnueckue u XMMU4YeCKUe CBOMCTBA. AMbOTepHbIe
CBOWCTBA OKCHJA U TUAPOKCHA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[leproanyecKoi cucTeEMe XUMHUYECKHX 3JIEMEHTOB

/. U. MeHpeneeBa, cTpoenue atoMa. HaxoxeHue B npupoje.
dusuveckre U XUMUYECKHe CBOUCTBA. OKCU/BI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCcTpanum

BsaumopeiicTBre HATpUs C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HAaTPHUS U KaJusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
B3zauMopeicTBre OKCHA KabIUs C BOJOM.
BuseomaTepuasbl: TOpeHUeE XeJle3a B KUCI0POo/Jie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaTopHbIE ONbBITHI:

O3HakoMJIEHUE ¢ 06pa3LaMH aJFOMUHUS U €T0 CIJIaBOB.
AMdoTepHbIe CBOWCTBA THPOKCHA AJIIOMUHHUS.
KauecTBeHHbIe peaKl[My Ha HOHEI JKeJie3a.
[TpakTH4YecKHe paboThI:

Ne 13. PelieHre akcnepuMeHTa/bHbIX 3374 10 TeMe «MeTaJl/ibl».

BeruuciieHust
10 YPaBHEHUSIM XMMHYECKHUX peaKLUH.

OG'BSICHATDH 001KE 3AKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPyINNax U UX COEAUHEHUH C yU6TOM CTPOEHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
METaJlJIOB U UX COeJUHEHUH (OKCH0B, THIPOKCHAOB, COJIeH) € ONOpOH Ha
CxeMy, CIoco6bl UX OJIyY€eHHs, TPUMeHeHHe 1 3HaYeHUe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJlbILIVis, aJIIOMUHUS, IMHKA, KeJie3a (2+), )kesie3a (3+), Meau (2+) ¢
HCI0JIb30BaHKeM Tab MBI "XapaKTepHble peaKlMX Ha KATUOHBI'".

[I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrenoBaTh npaBu/aM 6e30MacHOM paboThl B 1abOpaTOPUU PU
HCII0JIb30BAHUU XMMUYECKOH NOCY/Ibl U 060PYJOBAHHUS.

[Ipou3BOJUTb BBIYUCIEHUS 10 XMMUYECKHUM YPABHEHUSAM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYebHMKa U CIIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh NPHY BbINOJIHEHUH YYe6GHBIX 33/JaHU U B TpoOLiecce
HCCJIEeI0BATENbCKOH JIEATENbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIEPXKaHusl, CIPaBOYHbIe MaTepHabl, pecypcbl MHTepHeTa
HocJle Ipe/iBapUTeNbHON KOHCYJIbTALIUH C IearoroM

Pazpes 4. Xumusa u okpy:xamomas cpeaa (3 1)

TeMma 9. BenectBa u
MaTepuaJibl B >)KU3HU
YyeJiOBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeIHECTBa W MaTepHaJibl B
HOBCGAHeBHOﬁ JKM3HU YesioBeKa. XMMHUS U 3/10pOBbLE. BesonacHoe
HCII0JIb30BAHHUE BEUIECTB U XUMHUYECKHX peaKHI/Iﬁ B 6bITy.

XapakTepu30BaTh POJIb XUMHUH B PA3/JIMYHBIX chepax AesTeJbHOCTH JIIoJeH,
OCHOBHBbI€E Bell|eCTBA U MaTepHaJIbl, IpUMeHseMbIe B YKU3HU COBPeMEHHOTO
YyeJioBeKa.

40




(34) [Ipupo/iHble UCTOYHUKHU YTJIEBOAOPOJOB (Yrosib, IPUPOAHBIH ras, OG'BSICHATD YCJI0BUSI 6€30MACHOTO UCI0JIb30BAaHUSA BEIECTB U XUMUYECKUX

He]Thb), MPOJLYKTHI UX IepepabOTKH, UX POJIb B OBITY U peakuui B GbITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHYECKOe 3arpsi3HeHne NPOMBILIEHHOCTH, CeJIbCKOI0 X031 CTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE
OKpYy>Karoluel cpesibl (Npesie/bHO JONMyCTUMas KOHLEHTpaus OKpY>Karoluel cpesibl.

Bewects — [IJK). YMeTb 0Ka3bIBaThb NMEPBYI0 MOMOILb P XUMHUYECKHX 0XKOTaX U OTPABJIEHUAX.
PoJib XMMHUU B pelleHHuH 3K0JIOTMYeCKUX npobseM.* [IpyHUMATB yyacTHe B 00CYXK/JeHUHU NPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO TO3ULMIO 10 TPo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0poX Ha MTHPOPMALHIO U3
y4yeOHHKa U CIpaBOYHble MaTepHasIbl, pecypcel HTepHeTa.

[Ipu paspaboTke pabodedl mnporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHWU [JOJLKHBI ObITh Y4YTEHbl BO3MOXKHOCTU HCIOJIb30BAaHHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

2-ii BapMaHT
TEMATUHYECKOE IINTIAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHM€ B OT/IEIHLHOM KJlacce. B n1aHHOM BapuaHTe npeaiaraercs:

- U3y4YEHHE MaTepHuana KpyInHbIMU OJIOKaMu;

- orepexaroriee oOy4eHue;

- BO3MOKHOCTh PUMEHEHHMSI 3HAHUH B PA3JIMYHBIX YCIOBUSX (MIEPEHOC 3HAHUH MO aHAJIOTUHU OT OOUIMX CBOMCTB Pa3IMYHbIX
KJIACCOB BELIECTB K OOIIMM U CHelU(pUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYUBAET JOJIIO CAMOCTOSTEIILHOCTH
oOy4Jaronuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3yYeHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPHULIATEIBHOCTBI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BELIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJUIMYECKHX DPELIETOK.
(Temsl: cTpoeHne aToMa, CTPOEHUE BEIIECTBA, BaXKHEHUIIINE MPEACTABUTEIH IIPOCTHIX U CIIOKHBIX BEIIECTB, XUMUYECKUE PEAKIIVH).

M3MeHeHue TUIaHUPOBAHKUS 110 Pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- W3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMUECKON XMMHUHU OCYIIECTBISETCS B 8 Kjacce, 00Jbllle BpEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuil B 9 kimacce. U3 9 kiacca B 8- nmepeHocarcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIUil",
"DNeKTpoJUTHYECKAs TUCCOUAINS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamis»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3[1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs ¥ OKpysKaroias cpeaa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHUE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTINYHiL; TeMa «Kucinopoay
u Tema «Bomopon»);

- BbIIesieHHe oTaeNbHbIX TeM (Tema «llepBoHadanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX»). BrlieneHue B OTAENIbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKIATypa, OOIIMe CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opmMyn Mo
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTHuyeckoe NJIAHUPOBAHUE

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

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboThI

Paznen «[lepBoHavyabHbIe XUMUYECKHE MTOHIATHSY, 144

1. Xwumwus — BaxxHas 0071aCTh 4 1 2 [pakruueckas padota Nel « JlabopatopHOe 000pyHOBaHUE H IPUEMBL
€CTECTBOZHAHUS U MIPAKTHIECKOH oOpaIeHust ¢ HIM)
JIEATENBHOCTH Y€JI0BEKa. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps3HEHHON TOBapeHHOH comn’”

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBAPEHHON COJII»

Paznen «Ilepuoanyeckuil 3ak0H U nepuoauyeckas cucreMa xumuueckux anementos JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. O KUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuny, 154

4.  CrpoeHue aToma 7 1 - Kontponshnas padora Ne2 «Ileproandeckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.M. Menpeneea. Ctpoenue aToma»
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucnopon. Bogopon»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpHroToBICHHE PACTBOPOB C ONPEAEICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAaHMYECKUX COSANHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO M XUMHYECKUE peakIumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha IMPaKTU4CCKUe

paboTh

Ha3zBanwus pabot

Pasznen «IloBTopeHue u yriyOiieHHe 3HAHUH OCHOBHBIX pa3/ieNioB Kypca 8 kinacca «BelecTBo U xumMudeckue peakiumny, 10u

[ToBTOpEeHUE U yriryOneHne 3HaHHUit 10 1 [IpakTuueckas padora Ne 8 «Peakiuy HOHHOTO 0OMEHay

OCHOBHBIX pa3JIeNioB Kypca § Kiiacca IIpakrudeckas padora Ne9 «KadecTBeHHBIE peakIUK B PACTBOPE»
KontponbpHas pabora Ne 6 «DnekTpoauTHieckas TUCCOIUAIINsD)

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnst 1V-VII rpynn u ux coegunenusy, 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mast XxapaKTepUCTUKA
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

IIpaktudeckas padora Nell «[lomydeHue yrieKUCIOro ra3a i U3yYCHUE €ro CBOMCTBY
IIpaktudeckas padora Nel2 «PerieHne 3KCIIepUMEHTABHBIX 33/1a4 [0 TEME
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontpospHas padora Ne7 «Hemetambn

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 oxpyKaromas cpeaa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kkypcy «Heopranudeckasi XumMusi»

3

KontponbsHast pabora Ne9 «Mtoropas paboTa 3a Kypc HEOPraHUUECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloWme AaHHbINA pasgen
nporpammbi,

M KOZIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AeATENIbHOCTU
obyuatowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)
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Tema 1. XumMusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4YeCKOH JeATe/TbHOCTHU
Ye/IOBeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckre CcBOHCTBA
[IpaBuna  Ge3omacHoro  oOpamjeHdus ¢
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasfesieHus
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoOHCTpauuu
1. JlabopaTopHOe 060pyAOBaHUeE.

2. Paznimunble BUBI XUMUYeCKOH nocybl. 3. O6pasibl
BeLIECTB.

4. Cioco6nI pa3zesieHusi cMecel (GUIbTpOBaHUE,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

OnucaHue pU3NYECKHUX CBOKCTB BEIIECTB.

PasgesieHre cMecH C MOMOIIbI0O MarHUTa.
[IpakTH4yeckye paGoThI:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 0OpallleHUs
C HUM

Ne 2. OyucTka 3arpsI3HeHHOM I0OBapeHHOH COJIU

BelleCTB.

CMeCH. cMeceq.

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHSATHH C TOMOLIBIO NeJarora.

PackpbIBaTh poJib XUMHUH B IPUPO/Ie U KU3HU YeJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pa3nuyaTh YKCThIE BEllecTBa U CMeCH; OZHOPOAHbIE U HEOJHOPO/IHbIE CMECH;

PaznnyaTh pu3nyeckue U XUMHUYECKHe SIBJIEHUs C OTIOPOH Ha ONpesieseHusl.

OnpezensiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX NPOTEKAHUSI.

CsieoBaTh MpaBUJIaM 0JIb30BAHUS XUMHUYECKOU MOCY/10M U JJaG0paTOPHBIM 060PYy/I0BaHUEM, A
TaKXKe MpaBu/iaM o6palieHusl C XHMUYECKUMU Bellie-CTBaMU B COOTBETCTBUHU C
MHCTPYKIHSIMHU 110 BBIMOJHEHUIO MPAKTUYECKUX PaGOT MO/ KOHTPOJIeM ieJjarora.

[l1aHUPOBATh U NPOBOJUTh XUMUYECKUI 3KCIIEPUMEHT 110 U3YYEHUIO U OITUCAHUI0 PU3UYECKUX
CBOWCTB BELECTB, CIOCOGOB pa3/ie/ieHUsI CMecel BEIeCTB 1101 pPYKOBOACTBOM IeJilarora ¢
00CyX/IeHHEeM IJIaHa paboThL.

HWcnosib30BaTh MPU BBIMOJHEHUU Y4e6-HbIX 33/IaHUH U B TPOLIECCE UCCIEA0BATENBCKON
JlesITeJIbHOCTH HAY4YHO-TIONMYJISAPHYIO JIMTEPATYPY XUMUUECKOTO COJlepKAHUS, CTPABOYHbIE
MaTepuasbl, pecypcbl UHTEepHETA MO PYKOBOACTBOM IeJiarora.

BricTparBaTh pa3BEpHYThIE MHUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOU HAa HHOOPMALUIO U3
y4eOHHKa U CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIA
anmnapar Kypca XuMuHu

Tema 2. BenrecTBa
M XMMUYeCKUe peaKium
(74)

ATOMBI U MoOJIEKY/bl. XUMUYECKHE 3JIeMEeHThl. 3HAKH
(cuMBOJIBI) XMMHYECKHUX
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-

ajsieMeHTOB. OTHOCHTeJIbHAs

MOJIEKYJISIPHOE YYEHHE.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCHTeJbHass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUY€ECKOI'0 3JIEMEHTA B COeAMHEHUH.
dusnyeckue M XUMHUYECKUE SIBJIEHUsS. XUMHUYecKas

peaklys 1 eé NIPU3HAKH. YpaBHEHUS XUMHUYECKUX PEAKLUH.

3aKOH COXpaHEHHsi Macchl BellecTB THUINBI XUMHYECKHX

peakuuil (coeJUHEHUE, pa3/IOKEHUE, 3aMellleHHe, 0OMEH).
*M. B. JIOMOHOCOB — y4€HBIA-3HLIUKIONEAUCT.*

JAemoHcTpauum

dusnyeckue sBaeHUs (pacTUpaHUe caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLUsl BOJbI U T. J1.).

XuMuieckue siBjeHus (ropeHHe CBeYH, pa3jiokKeHue
caxapa, B3auMo/leliCTBHe CepHOM KUCJIOTHI C XJI0PUA0M
Gapus,

pasJyioxkeHue rufpokcuaa meau(ll), B3aumogeiicteue

[IpuMeHATb ecTeCTBEHHO-HAay4YHble METO/bl I03HAHHUS (B TOM 4YHCJ/e HAab/II0ieHuE,
MO/IeJIUPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONePaLlM MBICIUTEBbHOMN 1€ TeJIbHOCTH
(cpaBHeHUe, kIaccubUKALMSA) /I U3yUYeHHUs BENIECTB U XMMHUUECKUX PeaKIMi ¢ Oopou Ha
aJICOPUTM HJIM CXEMBI.

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U 3aKOHOB U IPUMEHSTD 3TH NMOHATHUS IPU ONUCAHUHU
CBOMCTB BellleCTB U UX NPeBpaleHHH C OOpOoU Ha MJIaH U KJIoYeBble CJI0Ba.

PasnnyaTe Pusnveckure U XUMUYECKHe SIBJIEHUS, 06'bSICHATD UX CYLTHOCTb C TOYKH 3pEHHs
aTOMHO-MOJIEKYJIIPHOTO YYeHHS C OTTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpezensiTh MIPU3HAKU XUMHUYECKUX PEAKIUH, YCI0BUS UX NPOTEKAHUSI.

OGBSICHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIPHOTO YY€HUS C UCI0Jb30BaHHUEM BU3yaJbHOH OMOPHI.

KnaccuduunpoBaTh XUMUYeCKHe peaKUy (110 YUCIY U COCTABY pearupyolmx u
00pa3yIIIMUXCs BEIIECTB) C ONOPOX HA CXEMBI.

CocTaBasATh GOpMyJibl GHHAPHBIX BEIIECTB 110 BAJIEHTHOCTH U ONpe/eJIATh BaJIEHTHOCTD O
dopMysiaM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBasTh k03¢ dULMEHTHI B ypaBHEHUSIX XUMUYECKUX peaKLUi C OIOpOH Ha aiTOPUTM
y4eOHbIX eCTBUH.

CienoBaTh NpaBUIaM M0J1Ib30BaHUSI XUMHUYECKOH MTOCYA0H U JIJaGOpaTOPHBIM 060pYI0BaHUEM, A
TaKxKe NMpaBUJIaM 06palleHH s C BellleCTBaMU B COOTBETCTBUU C MHCTPYKIUSIMHU 10 BbINOJIHEHUIO
J1ab0PaTOPHBIX XUMUYECKUX ONBITOB 10/, KOHTPOJIEM leJjarora.

Hcnosib30BaTh NPU BbINOJIHEHUH YUeOHBIX 33/laHUN U B IPOLIECCE UCCIEe0BATENbCKON
JesITeJIbHOCTU Hay4YHO-NONYJISIPHYO JIMTEPATYPy XUMUYECKOTO COJiepKaHusl, CIpa-BOY-Hble
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KeJie3a C cepoy, B3aHMOJeHCTBHe XKeJie3a C paCTBOPOM
cosit megu(Il)).
OmBbIT, HIIOCTPUPYIOIIMH 3aKOH COXPAHEHHS MaCChl.

Na6opaTtopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMBITHI:

[Ipumepsl pu3NIECKUX sIBJAEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IEMICTBUE MeJIa C KUCTOTOM).
Mojesnn aTOMOB ¥ MOJIEKYJI.

IMpakTnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUYECKUX PEAKLIUHN.

BbluncneHus

— OTHOCHUTEJIbHOM MOJIEKY/IIPHOW MacChl BELEeCTB;

— MAaccoOBOH J10JTM XUMUYECKOT'0 3JIEMeHTa 1o GpopmyJie
CcoeJIMHEeHMUs

MaTepHaJibl, pecypcbl UHTEp-HeTa 1o/ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MUHPOPMALIHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, PAMOTHO MCII0/1b30BaTh U3y4YeHHbIN NOHATHHHBIHA
anmnapar Kypca XMMUHU

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHHsI B XuMuH (34)

KosmyectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MossipHbI 06'bEM ra3oB. PacueThl 10 XUMUYECKOM
dopmy.ie. PacyeTbl MaccoBOM 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYeCTBA BeELIECTBA, MOJIAPHOW MacChl.
PacyéTbl 10 XMMHYECKUM yPaBHEHUAM.

JleMoHCcTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKE U3YyYCHHbIE
3aKOHBI U TEOPHUHU JJId pelleHUuA paC‘-IéTHbIX 3aja4 C IOMOIIbIO nmegarora.

BBIYMC/ISATH MOJIIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacYEThI IO ypaBHEHHUAM XUMHUYECKHX PeaKI[Mi C 0Mopoil Ha o6pasel, aIrOPUTM
y4eOHbIX IeHCTBUN: KOJMYECTBa, 00'bEMA, MaCcChl BELECTBA 110 U3BECTHOMY KOJIUYECTRBY,
06'bEMY, Macce peareHTOB MM IPOJIYKTOB PeaKL[HH.

BricTparBaTh pa3BEépPHYThIE MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIHIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH OHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO ITefiarora.

Pasaen 3. [leproauydeckuii 3aKkoH u [lepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUuMH4ecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 4)

Tema 4. CtpoeHue aTtoma.
NepuoanyecKnii 3aKoH n
Nepuoanueckana cuctema
XUMUYECKUX 3/1IEMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBble THONBITKH  KJACCUPUKAIUK  XUMHUYECKHUX
3/ieMeHTOB. [lOHATHE O Trpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBIE W IEJIOYHO3eMeJIbHbIE MEeTaJlbl, TaJIoTeHBbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPaA3YIOT
aMQoTepHbIe OKCUIbI U TUAPOKCUBL*

[lepuoguyeckuit 3akoH. [lepuojuueckass cucrema
XUMHUYECKUX 3JIEMEHTOB JI. 1. MengeneeBa.
KopoTkonepuonnass U *AjuHHONepuoAHas*  GOpMBI

PackpbIBaTh CMBIC/ HEPHUOJUYECKOTO 3aKOHA 0] pyKOBOZCTBOM IleJjarora.

[loHUMAaTH CylecTBOBaHHE EPUOJUIECKON 3aBUCUMOCTH CBOUCTB XUMHUYECKHUX 3JIEMEHTOB
(M13MeHEHMe PaZiNyCOB aTOMOB U 3JIEKTPOOTPHUIATENBbHOCTH) U UX COeJUHEHUH OT
M0JIOXKEHUS B IEPUOJHYECKOH CCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIHLL.

YcTaHaBIMBATh CBSA3b MEX/IY MT0JI0KEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME U CTPOEHHUEM
ero aroma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUCI0 IJTEKTPOHOB U pacnpejie/ieHUe X M0
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHs CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 10 TpyHnaM 1
nepuojam [leprouecKoi cCUCTEMBI C TIOMOLIbIO TTejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

JL W

3JIEMEHTa Ino ero

CHCTEMbI MenpeneeBa. XapakTepucTUKa

XHMHYECKOTO MOJIOKEHHUI0 B
[lepuoaundeckoit cucreme /l. U. Menzesneesa.

paguyca
MeTaJJINYeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKHUX 3JIEMEHTOB,
HeMeTa/UTMYeCKUX CBOWCTB IO TpynmnaM M IepHojaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CHUCTEeMbl XUMHWYECKUX 3JIEMEHTOB AJId PA3BUTHA HAYKU U
npakTuku. [Jl. U. MeH/jesieeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas U AJMHHONIEPUOAHAS GOPMBbI
[TepyoauyecKoi CUCTEMbBI XUMUYECKHX 3/IEMEHTOB
. U. MeHngeseeBa.
O3HakoMJIeHHe ¢ 06pa3LiaMy METAJIJIOB U HEMETAaJIJIOB.
JlabopaTopHble 1 NpakTUYecKue paboTbl
JlaGopaTOPHBIH OIBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapakTepu30BaTb XMMHUECKHE 3J1eMeHThI IePBbIX TPEX IePHOA0B, Ka/Ius, Ka/lbLUs 110 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /[l. U. MeHieseeBa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUN XUMUYECKOMN
nocyAbpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHBIH NOHATHHHBIHN
anmapar Kypca XMMHH 110CJle CTPYKTYpHUPOBaHHs MaTepHaJa C HCI0JIb30BaHUEM KJIUIIIe.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TeKCThI ydeOHHKa [ocIie
CTPYKTYpHUpOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cuctremMy
XMMHYeCcKHX 371eMeHTOoB /[, V. MeHies1eeBa, TabIMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJie, 3JIEKTPOXUMUUYECKUH Psi/i HaNpsHKeHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIeJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePaTypy XMMUUECKOTr0 COAep>KaHUs, CIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa Moj pyKOBOJCTBOM INeJiarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PEaAKIUH

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBSA3b.  *DIEKTPOOTPHUIATENBHOCTh aTOMOB  XHMHUYECKHUX
aneMeHToB.* VoHHas cBA3b. *TUIBl  KPUCTAJUIMYECKUX
perierox.*

CreneHb OKHUCJIEHHS. OKUCJIHUTENbHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. Hpoueccm OKHCJIEHHUA H
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
peaKuuy pa3ioKeHUs, COCTUHCHUS

PackpbIBaTh CMBICI N3y4aeMBbIX MOHSATHI 1101 PYKOBOJICTBOM Ie/iarora.

Onpenensats BUA XUMHYECKOU CBS3H B COSIMHEHUHU C MCITOJIb30BAHUEM CXEM.

OnpenensTs cTerneHb OKUCICHUS! XUMIIECKOTO AJIEMEHTa 10 (POPMYJIE €r0 COSTUHEHHS C
HCIIOJIb30BaHUEM AJITOPUTMA.

OmnpenensiTs 31eMeHT (BEIIeCTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBHTEID.

OOBSACHATH CYITHOCTB MPOIIECCOB OKUCIICHUS  BOCCTAHOBIICHUSI.

CoCTaBNIATh 3IEKTPOHHBIN OanaHC ¢ y4€TOM YHCIa OTJAHHBIX U IPUHATHIX JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTENBHOI PEaKIMH M0 aJropuTMy pasdopa
OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHON PEAKIIUH.

Hcnons30BaTh MU BHIOJIHEHUH YUeOHBIX 3alaHUN TEKCThl y4eOHMKA TIOCIe CTPYKTYPUPOBaHUSA

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MenpneneeBa, TabIHIly paCTBOPUMOCTH KHCIOT, OCHOBAHHMII U COJIEl B BOJIE, IIMEKTPOXUMHUIECKHHN PsII
HAIPsDKCHUN METaJUIOB)
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Paszzes 2. BaxxHelilMe npeACcTaBUTE/IM HEOPraHMYeCKHX BelecTs (35 4)

Tema 6. Kucnopogp,. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue
KUC/IopoJa B npupofe, OU3MUecKHMEe U XHMHYECKHUE
CBOMCTBA. Peakjuu ropeHUsI MPOCTHIX U CI0XKHBIX BELECTB.
*TermyioBoil 3¢deKT XUMHYECKOW peakuuu.* IJK30- U
3H/0TEPMUYECKHE peakiumy, *TepMOXUMHUYECKHE
ypaBHeHUs.* [loHsaTHe 06 okcujax. CIOCOGBI MOJydYeHHUs
KuCIopoJa B

NpUMeHeHue

JabopaTopud U
KHMCJIOPOJZiA. KpPYyTrOBOPOT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,

MPOMBIIIJIEHHOCTH.

yCUJIEHHUE TapHUKOBOIr0 3¢ deKTa, paspylieHne 030HOBOTO
c10s1.

BoJiopos — 3jieMeHT ¥ IpoCTOe BelljecTBO. HaxoxjeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
B3aUMOJIEUCTBUS C

(Ha npumepe HeMeTa//laMU U

OKCHJaMU MeTaJlJIoB), NMpUMeEHEHHUE, *Crmoco6bl

nosydyeHus.* [loHsaTHe 0 KUca0TaX KUCIOTHI U conn.

AemMoHcTpauumn

BsaumogeiictBue pochopa, cepsl U Kese3a ¢ KUCI0POA0M
(BO3MOXKHO HCITOJIb30BaHKE BUIEOOMBITOR).
OnpejesieHue cojiep>KaHusl KUCJA0pO/ia B BO3yXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus TOpeHHUs.

NabopaTopHble U NpaKkTU4Yeckue paboTbi

JlabopaTOpPHBIN OMBIT:

O3HakoMJIeHHE ¢ 06pa3aMi OKCH/OB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHHe KUCI0PO/A, U3yUYeHHUE ero CBOMCTB.
IMpakrrueckas paborta Ne5. [lomyuenne Bogopoaa 1 U3ydeHne

€r0 CBOMCTB.
Boruuciienus

— MOJ'IeKyJ'IHpHOF[ MacCChbI KMCJIOpOJA U 030HA Ha
OCHOBAHWH aTOMHOM MaCChl XUMHYECKOTO 3JIeMEeHTa

PackpbIBaTb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHSATHUS IPYU OIMUCAHUU CBOHCTB
BELIECTB U UX NPEBPAIeHUH C UC0/Ib30BaHUEM OIOPHBIX CJIOB U KJIHIIE.

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NIAH, CXeMY, KpAMKYIO 3anich
coCTaB BO3/yXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeH s,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHHUBATb PeaKLUU [OPEHUs U Me/IJIEHHOTO0 OKHCJIEHHUS C IpeJiBapUTeIbHBIM 00CYX/eHHeM
napaMeTpOB CPaBHEHHS.

Co6upatb MprUGOpPHI 151 MOJYyYEeHHUS KUCI0pOo/ia (BbITECHEHUEM BOJbI M BO3/yXa).

Pacno3HaBaThb ONBITHBIM IYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AAJ1s1 COCTaBJIEeHUsI GOPMYJI Bell|eCTB, MOJIEKYISIPHBIX
ypaBHEHUH XMMHUYeCKUX peaKIiil ¢ yuacTHeM KHCI0Po/a.

OGBSACHATD CYILHOCTb 3KO0JI0IMYeCKUX NP06JieM, CBA3aHHBIX C 3arpsi3HEeHHEM BO3/yXa.

CrnesfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60PaTOPUU MIPH UCIOJIb30BAaHUU XUMHUYEeCKON
Hocy/ibl M 060py10BaHUs 10/, KOHTPOJIEM Nle[larora, a Takxe IpaBu/iaM 06palleHus ¢
rOpPIOYHMMU Bel|eCTBAMH B OBITY.

[l1aHMpOBATE U OCYLIECTBJIATh HA PAKTHKe XUMHUYeCKHUe IKCIIepUMEHThI, IPOBOAUTH
HabJII0ieHNs, [leJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIePU-MeHTa N0/, PYKOBO/CTBOM IleJiarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIe.
Hcnosib30BaTh NpH BBIIOJHEHUH yYeOGHBIX 33/JaHUH U B ITpoliecce UCCIef0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPY XMMHUUECKOTI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa Mo pyKOBOACTBOM Ilefjarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALHIO U3
y4ye6HHKA U CIPAaBOYHbBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCIO0JIb30BaTh 3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsl.
IouAaTHE 06 OCHOBAHUAX

Boga. Ee coctaB. CtpoeHue. MosiekyJibl. *®usnyeckue
cBOiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NPHUMEHATDb 3TU NOHATHUA NIPHU ONTMCAHUUN CBOMCTB
BelleCTB U UX npeBpameHuﬁ C IOMOLIbIO ITeaarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aHMO/I€CTBHE BOJBI C
MeTass1amMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HccnepoBanue pacTBOPOB KUCIIOT U Lies04el ¢ IOMOLIbI0
HMH/JMKaTOPOB.

Na6opatopHble U NpakTMYeckne paboTbl

IIpakmuyueckas paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpese éHHOU
MaccoBOH Jl0J1ell pacCTBOPEHHOTIO BellecTBa.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHEe CBOHCTBA BOAIbI, €€ POJIb KaK PaCTBOPUTES B
HNPHUPOJHBIX MPOLECCaX C ONOPOH Ha MJIaH U CXEMY.

CocTaBJATh YpaBHEHUsI XUMUYECKUX PeaKIUH € y4acTHeM BOJbI C OOPOM Ha CXeMy.

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM IPUPOAHBIX BOJ,
CIOCOGBI OYMCTKHU BOJBI OT MPUMeECEH, MePHI 110 OXpaHe BOJ OT 3arpsi3HEHUs TOC/Ie
NpeABapUTENbLHOTO CTPYKTYPUPOBAHUA MaTepHaa.

HﬂaHI/IpOBaTb H OCYLIECTBJIATb Ha IPAKTHKE XUMHUYeCKHEe SKCIIEPUMEHThI, IPOBOAUTDH
HabJII0IeHuS, leJ1aTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110, KOHTPOJIEM IleJarora, ¢ UCloJIb30BaHUEM KJIHLIE.

CnenoBaTb NpaBUaM 6e30mMacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMHUYECKOHN
MOCy/ibl 1 000PYAOBaHUS O/ KOHTPOJIEM TeJarora.

[IpOBOAUTH BHIYUCJIEHHUS C IPUMEHEHHEM MOHATHUS «MAaCCOBast 10J1s BEL|ECTBA B PACTBOPE» C
onopoi Ha GpOpMyIbL.

HWcnosib30BaTh NPH BBINOJHEHUH yYEOHBIX 33/JaHUN U B IPOIeCCe UCC/IeL0BaATENbCKON
AeATEJIbHOCTHU HAYYHO-IIOMYJIAPHYIO JIMTEPATYPY XUMHUYECKOI'0 COAePXKaHHA, ClIipaBOYHbIE
MaTepHuaJibl, pecypchl MHTepHeTa noJ pyKoBOACTBOM Ilefarora.

BricTpauBaTh pa3BépPHyTble NUCbMEHHbIE U YCTHBIE OTBETHI C 0IOPOH HAa UHPOPMALHIO U3
y4eGHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, FPAMOTHO HCI0/Ib30BaTh U3y4YeHHbIH MOHATHHHBIHA
anmapaTt Kypca XMMHH I0cJie NpeJBapUTeJbHOr0 CTPYKTYPUPOBAHUS MaTepUaa.

Tema 8. Js1eKTpoaUTHYECKAS
Auccouanus. XuMudecKue
peakuuu B pacTBOpax

(54)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

QHGKTpOHHTI/I‘IeCKaH JUucconmuranus.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHu3M JAUucconrau

DONEeKTpONUTBl U

BEILIECTB C PA3IMYHBIMU BUJAMU XUMHUUYECKOH cBs3u. [loHATHE

ocTernenu aucconnanuu.* CHUIbHbBIC U Cla0ble 37eKTPOIUTHI.
Peakuny noHHOro oOMeHa. YCIOBUS MPOTEKAHUS peakIui

MOHHOT0 oOMeHa 10 KoHua. [loHble U cOKpalEHHbIe HOHHbBIE

ypaBHEHHUs peakuuid. XHMHYECKHE CBOIcTBa  KHCIOT,

OCHOBaHWUII W coliel B CBeTe MpeAcTaBiICHUHd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kapOoHat-, CHInKat-, Gocdar- aHUHOHBI, THAPOKCH-
WOHBI;, KaTHOHbI aMMOHHS, MarHus, KaJblHs, ATIOMHHHS,
xene3a (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOLINE B

BOJHBIX PACTBOPAX.

PackpbIBaTb CMbIC/I U3yYaeMBIX MIOHATHH, @ TAK)Ke CMBIC/I TEOPUH 3JIEKTPOJIUTHYECKON
JIMCCOLIMALIUH C OTIOPOY HA CXEMBI.

OGbACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOIIbIO TTe/iarora.
CocTaBJIATh ypPaBHEHUs JUCCOLMALMU KUCJIOT, LeJI0YeH U COJIeH, MOJIHbIE U COKPAIEHHbIE
HMOHHbIE yPaBHEHUS] XUMUYECKUX PEaKL Ui HIOHHOT0 0OMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, NPOBOAUTD
Hab6JII0IeH s, [leJIaTh BBIBO/IBI 110 pe3yJIbTaTaM 3KCIEPUMEHTA MOCJ/Ie Tpe/iBapUTeTbHON
paboThI.

CnenoBaThb nIpaBuaM 6e30MacHON paboThl B TaGOPATOPHUH NPH UCIIOTb30BAaHUHU XUMUYECKOH
MOCy/ibl M1 060PYZ0BaHHUs O/ KOHTPOJIEM IleJjarora.

[Ipou3BOAUTE BBIYUCAEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OITOPOX Ha UHPOPMALHIO U3
y4yebHUKa U CIPaBOYHBIX MaTePHAJIOB, FPAMOTHO UCI0JIb30BaTh U3yYeHHbIH NOHATHHHBIN
anmnapaTt Kypca XMMHH [10CJ/Ie Pe/iBapUTeNbHOTO CTPYKTYPHUPOBAaHHUSA MaTepuraJa.

HWcnonb30BaTh NpY BLINOJHEHUH Y4eOHbIX 3alaHUH U B IIpOLlecce UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HAyYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
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JleMOHCTpauuu

JJieKTpUYecKast IPOBOJUMOCTb PACTBOPOB BELIECTB;
JIBIDKEHVE HOHOB B 3JIEKTPUYECKOM I10JI€E.

OnbIThI, WIIIOCTPUPYIOLIME TPU3HAKHU IPOTEKAHHUS
peakL i HOHHOTO O6MeHa.

JlaGopaTopHbIe U IPaKTHYECKUE

pa6oThbl

JlaGopaTOPHBIN OMBIT:

Peakijuyi HOHHOT'0 0GMeHa B pacTBOPax 3JIEKTPOJUTOB:
cyabdara megu (1) u ménoun, kap6oHaTa HATPUA U
COJITHOW KUCJIOTBI, peaKIusi HeUTpau3auu Mexay
TUJPOKCUOM KaJIMs U COJISTHON KUCIOTOM.
BoruucieHus

— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

MaTepHaJibl, peCypcChbl I/]HTepHeTa IocJjie KOHCyJIbTalluu C nejaroromMm

Tema 9. OcCHOBHbIE KJIaCChl
HeOopraHu4ecKmx
coeUHEHUH

(1149)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

Okcugpl: cocTas, kaaccubukanus (*ocHOBHbIE,
KHCJIOTHbIE, aMpOTEpHbIE, HECOJIE06pa3yoIlKe Ha
npuMepe okcuja yriaepoza ll u okenga asora 11*),
HOoMeHKJIaTypa *[losyyeHne* u XuMu4yeckue CBOMCTBA
OKCHU/IOB (B3aUMO/IeMCTBUE C BOAOU, KUCJIOTAMH,
11eJ1I09aMH).

OcHOBaHUs: cOCTaB, kJaccubukanus (Lesouu u
HepacTBOpUMbIe OCHOBAHHs), HOMEHKJIATypa, GU3ndecKue
Y XMMHYeCcKHe CBOHCTBa (B3aUMO/IeHCTBUE C OKCHIAMHU
HeMeTaJlJIOB, KUCJI0TaMHU, COJISIMHU), *c1oco6bl noayyeHus.*
KucnoTsl: cocTaB, kiaccudukanys, HOMEHKJIATYPA,
dusnyeckre U XMMUYECKHE CBOWCTBA (B3aUMO/JeCTBUE C
MeTaJ/IJIaMU, OCHOBHBIMM OKCH/IaMH, OCHOBaHUSIMH,
COJIIMM Ha IpUMepe COJITHOU U CEPHOU KUCJIOT),
*crnoco6bl noydeHus.* PsJ ak THBHOCTH METAJJIOB.

Cosiu (cpesHUe): HOMEHKJIATYPA, CIOCOOBI MOJYYEHHUS,
B3aMMOJIEMCTBUE COJIEH C MeTa/lJlaMH, KUCJ0TaMH,
1[eJ1I09aMHU U COJIIMU.

['eHeTHYeCKas CBA3b MEXAY KJIACCAMU HeOpPraHUYeCKUX
coeuHeHWH. ['eHeTHYeckue psAbl. [loHATHE 06
*aMoTepHBIX TUAPOKCHAAX (Ha MpHMepe IUHKA U
AJIFOMHUHUSA ): XMMUYECKHe CBOUCTBA B3aUMO/IENCTBHE C
KHCJIOTAMH U 11leJI0YaMH, pa3JioKeHre MPU HarpeBaHUM.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELeCTB Pas3JIMUHbIX KJIAaCCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA,0M
meau(ID).
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OmnpeneneHne 0CHOBHBIX KJIACCOB HEOPTaHWIECKUX COCTUHEHUH MO MAOIOHY.
CocTaBlieHHE CXeM CTPOEHHsI OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX COCTUHEHUN Ha OCHOBE
OIpEeEIICHHUS.

CocraryieHHe (OPMYJ OCHOBHBIX KITACCOB HEOPTaHUUCCKUX COCIMHCHHUN M Ha3bIBAHHE UX 1O
MEXIYHAPOIHOM U TPHBHATLHON HOMEHKIIATYPE C UCIOJIb30BAHUEM OTIPEIEIICHNS M TaOIHIIBI
PacTBOPUMOCTH.

KnaccudummpoBanue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLUCMEAM C OTIOPOH HA OTPENIeIICHHS,
CXEMBI B TaOJIUIy paCTBOPUMOCTH.

CocraBieHne TaOJIUIBI TeHETHYECKHUX PSIOB U cXeMbI «[ eHeTndyeckast B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COEIMHEHHI) MO pyKOBOACTBOM I€arora.

[IporHo3upoBaHKEe CBOMCTB BEIICCTB HA OCHOBE OOIIMX XMMHUUCCKUX CBOMCTB M3YUYEHHBIX KIIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIIOJIb30BaHUEM cXxeMbl «I eHeTnueckast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHUI NOJ] pYKOBOJCTBOM IIeJlarora.

CocraBiieHHE MOJICKYJIIPHBIX YPaBHEHUH peaklni, HIUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA
W3yYEHHBIX KIIACCOB U CHOCOObI NOLYyYeHUs BEIECTB H3YUYEHHBIX KJIACCOB, TPYIII, a TAKXKE
MOTBEPKAAIONINX TCHETHIECKYIO B3aUMOCBSI3b MEXKIy HIMH, C OITIOPOU Ha BEpOATBHYIO CXEMY B
KauyeCcTBE 3pUTEILHON OMOPBHI.

CocraBiieHHE MOJICKYJISPHBIX YPaBHEHHH PEAKIHI 10 CXeMaM C TPeIBapUTEIHLHBIM 00CYKICHUEM
BBIOOPA pearupyrouux BELIeCTB.

BrIuucieHue 1o ypaBHeHUsIM XMMHUYECKUX PEaKlui KOJIn4ecTBa, 00bEMa, Macchl BELECTBa 10
KOJIMYECTBY, 00bEMY, Macce peareHTOB WK MPOJYKTOB PEAKIMH 10 aJlTOPUTMY.

[InanupoBaHue U OCYILIECTBIEHHE Ha MPAKTHKE XMMHUUECKOTI'0 3KCIIEpUMEHTA U HAaOII0AeHHS O
PYKOBOJICTBOM YYHTEJII.

DopMmynrpoBaHKUE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCIIOJIb30BAaHUEM OTIOPHBIX CIIOB.
DopMynrpoBaHHEe C MOMOIIBIO MTEAarora 1 BHITOTHEHUE MPaBUIT 0€301TacHOM padoThl B TabopaTopuu
MIPY MCIIOJIh30BaHIH XUMHUYECKOH MOCy bl 1 000pYAOBaHHS.

Hcnonp3oBanue mpu BHIIONIHEHUH Y4€OHbIX 3alaHUN U B IIPOLIECCE HCCIICAOBATENbCKON AEATEIBHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPHKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTta, ocyiecTBIeHHE BEIOOPA MO PYKOBOJICTBOM HACTaBHUKA.




Peaxknus HeATpanu3anum.
BeITecHeHUe 0HOT0 MeTasl/1a APYTUM U3 pacTBOpa COJIH.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTopHBIE ONBITHI:

B3anmogelicTBre KUCIOT C MeTalJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAHUM C
KHUCJIO0TaMH.

Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pabora:

Ne 7. PelneHue sKcniepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeJMHEHU».

BbluncneHus
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

BI;ICTpaI/IBaHI/Ie pa3BépHyTLIX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOpOﬁ Ha I/IH(i)OpMaHI/IIO us3
y‘{e6HI/IKa U CIIpaBOYHBIX MAaTE€PUAJIOB, 'PaAMOTHOE UCIIOJIb30BaHUE U3YUCHHOTO TIOHATUHHOTO
arrapara Kypca XuMHUHU € UCTIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso u xumuuyeckme

peaKkuum, 44

Tema 10. Xumunueckume peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKkuuii (44)

*Tlousitrie o CKOpPOCTH XUMHUYECKOMN peaKkuuu. qDaKTOpLI,
BJIMAIOIUE HA CKOPOCTH XUMUYCCKOM pe€aKkuuu. [TonsTue o

TOMOT€HHBIX MW TCTCPOrC€HHBIX pCaKIUAX. [Mousite 00

06paTPIMLIX u HeO6paTI/IMI)IX XUMHUYECKUX  pPCaKIuAax.
ITousarue 0 XUMHUYCCKOM PaBHOBECHUU. CMeH.[eHI/Ie
XUMHUYECKOIO  paBHOBECHA. (I)aKTOpLI, BJIMAOIIAE  Ha

CKOPOCTb XUMUYECCKOMN p€akiuu U NMOJIOKEHUE XUMUYECKOTI'O
PaBHOBECHUA. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHYCCKUX peaKL[I/Iﬁ o
PasHbIM OCHOBaHHUSM.*

PackpbIBaTh CMBICT U3y4aeMbIX HOHITHH ¥ IPUMEHSTH 3TU MOHATHS IIPU ONMCAHUU CBOMCTB BEIIECTB U

HX IPEBpalleHUH.

KnaccnduiupoBats XUMHIECKHE PEAKIIUH IO PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCHMOCTH CKOPOCTH XHMHUYECKON PEAKINU OT Pa3INIHBIX (PaKTOpOB MOX

PYKOBOJCTBOM YUHTEIIS.

[IporHO3MPOBATH BO3MOXKHOCTH NMPOTEKAHUS XUMUIECKHX IPEBPAIIEHHH B PA3INYHBIX YCIOBHAX HOCIE

HpeBapUTEIbHON paboTHI.

DnpenensTh oKUCIUTENb U BoccTaHoBHUTENb B OBP.

CocTaBisATh ANIEKTPOHHBIHN OalaHC peakIUH.

[IpOM3BOANTE BBHIYMCIICHHS 10 XUMUYECKHM YPaBHEHHUSIM TI0 alTOPUTMY.

BrICTpanBaTh Pa3BEPHYTHIC MMCEMEHHbIE H YCTHBIE OTBETHI C ONTOPOH Ha MHPOPMANHUIO U3 yUdeOHHKA U

CIIPAaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIOJIb30BaTh H3yUSHHbIH TOHATHHHBIN aIrmapaT Kypca XHMUH

TIOCJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh MpH BEIMIOTHEHNH YI€OHBIX 3aIlaHUH U B IPOIIECCE HCCIE0BATEILCKON NS TEIBHOCTH

Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHYECKOIO COIEPIKAHMS, CIIPABOYHLIE MAaTEPHAILI, PECYPCHI

HTepHeTa mocie KOHCYIBTALMH C TIearoroM.

PacKpbIBaTh CMbICI U3Y4aeMbIX MOHATHH, a TAKXKE CMbICI TEOPHHU 3JIEKTPOIUTHYECKON JUCCOLUALINY C

OTOpOIl Ha CXEMBI.

DOBACHATS TPHUUHBI SITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEarora.

CocCTaBIATh ypaBHEHHS AUCCOLHUAINHN KHCIIOT, MIETOYel U COJIeH, MOTHBIE U COKPAIIEHHBIE HOHHBIE

YPaBHEHUSI XUMHIECKHIX PEaKINil HOHHOTO OOMeHa.

[ITaHIPOBATH 1 OCYIIECTBILITH HA MIPAKTHKE XUMHIECKHE IKCIIEPUMEHTHI, IIPOBOANTH HAOIIOJCHNS,
JIeTIaTh BBIBOJIBI MO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPE/IBAPUTEIBLHOM paboThI.

CnenoBatk npaBuiaM 6e30nacHON paboThI B 1a00PAaTOPUHU NIPH UCTIONB30BAHUH XUMHUUECKOH MOCYIBI U
000pyI0BaHUs MO KOHTPOJIEM TI€Aarora.

[IpOM3BOANTD BBHIUYMCIIEHUS 110 XUMUYECKUM YPABHEHUSIM.
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MHPOPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIOJIF30BaTh H3YUSHHBIH OHATHHHBIH anmapaTt Kypca XUMUH
rocJje IpeIBapUTEIIbHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Vcrionp30BaTh MpH BEINIOIHEHUH YY€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENHCKON IESITETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJAEPKaHUsI, CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUH C TI€1aroroM

9 KUIIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbIe TEMBI,
pacKpbiBatlowme AaHHbIM pasgen
nporpammbl,

M KOJINYECTBO YacoB, OTBOAUMOE
Ha UX U3y4yeHue

OCHOBHOEe cogepkaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspen 1. BemecTBo 1 XuMHu4eckue peakuui (104)
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IloBTOpEHUE U YTIyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWYECKUX COeMHEeHnI. [ eHeTnueckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIBI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS. ™

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JleMOoHCTpauuu

1. Mogenu KpUCTa/IM4eCKUX PelIETOK HeOpraHU4ecKUx
BelleCTB.

2. KopotkoneprnonaHas 1 JIMHHOIEPHOAHAS (OPMBI
[Nepromuueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padorta Ne§ «Peakunu HOHHOTO OOMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTBI IEPBBIX TPEX NEPHUO/I0B, KAJIUA U KaJbLUA 110 UX
noJioxkeHuto B [lepuosnyeckoit cucreme /l. U. MenzesieeBa c onopo Ha aIrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHW4eCcKHe BellleCTBa U3yYeHHBIX KJIACCOB C OIOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XMMUYECKHE CBOHCTBA BELLECTB Pa3/IMYHbIX KJIACCOB, N0 TBEPKIATD
CBOWCTBA IpHMepaMHU MOJIEKYJISIPHBIX YpaBHEHUH XUMUYECKHX PEAKLUH C OIOPO HA CXEMY.

OnpezensiTh BUJ XMMUUECKOHN CBSI3U U TUIl KPUCTAIMYECKON PEIIETKHY BeLeCTBa C ONIOPOM Ha
cxXeMmy.

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

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMalHIo U3 y4e6HUKA U CIPAaBOYHBIX MaTepHaIoB, FPAMOTHO UCII0/Ib30BaTh U3y4eHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce HCCIef0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl MHTepHeTa 0/ PyKOBOACTBOM IleJjarora.

PackpeIBaTh CMBICI TEOPUH IEKTPOIUTHYCCKON auccormanin. OObsICHATh NPHYUHBI

3NIEKTPOTIPOBOAHOCTH BOIHBIX PaCTBOPOB;

CocTaBisTh ypaBHEHHS AUCCONMALIMH KHCIIOT | IIEN0YeH, ITOJIHbIE ¥ COKpAIICHHbIe XUMUIECKHE

YpaBHEHUS] XUMHYECKUX PEaKIMii HOHHOTO OOMEHa.

Pasaen 3. HemeTaslibl

U MX coeuHeHus (24 4)

Tema 3. O6mas
XapaKTepUCTUKA
XUMHYeCKUX Jj1eMeHTOB VIIA-
rpynnsl. I'ajioresst

(44)

O61as xapaKTeprUCcTHKa rajoreHoB. 0COGeHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJ1s1 HUX
cTeneHu okucaeHus. CTpoeHue U pU3NvecKre CBOWCTBA
HPOCTBIX BEIECTB — rajJoreHoB. XHMHUYECKHe CBOHCTBA Ha
npuMepe xJopa (B3auMo/ieiCTBHE C MeTalJIaMHy,
HeMeTaJ/IaMH - BOJIOPOJIOM M KHCJI0pOoJoM, *iesioyamu®).
XnopoBozopoa. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHre. KauecTBeHHbIe peaKIUK Ha
rajloreHu/i-uoHsl. */[edCTBHE XJI0pa U XJI0POBOAOPOAA Ha
OpraHu3M yeJsioBeKa.* BakHel1IMe XJI0PUABI U UX

O6'bsACHATD 06LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB M UX COEJUHEHUH B
npeJies1ax MajblX IEPHUO/IOB U TJIaBHBIX OArpyni [lepuouyeckoi cHCTeMbl XUMUYeCKUX
3J1EMEHTOB C Y46TOM CTPOEHHS UX AaTOMOB C HCN0JIb30BAHUEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
NpUMepe XJI0pa) U CJIOXKHBIX BELECTB (XJI0POBOJ0PO/Ia, XI0PH/IA HATPHUS), CIIOCOBHI UX
NOJIy4eHHs], TIPUMEHEHHUE U 3HAaYeHHe B IPUPOJIe U XKU3HU YesIoBeKa [ocJIe
CTPYKTYpUPOBaHUS MaTepHaJa.

OnpefieIsiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BaHUEM TabJIMIbl "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBIATh HA IPAKTHUKE XUMHYECKHE 3KCIIEPUMEHTHI, TPOBOJUTD
HabJII0/IeHUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM 3KCIIepUMEHTA N10CJIe IpeABAPUTEbHON
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HaxoXJeHHe B [Ipupoze.

JleMoOHCTpauuu

BuseomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlaGopaTOPHBIN OMBIT:

Pacno3snaBaHue x/10pu/-HOHOB.

paboThL.

CrenoBaTh npaBusaM 6e30MacHOM paboThl B Ja6OPaTOPUH NPH UCII0JIb30BaHUU XMMUYECKOM
1ocy/ibl M 060py10BaHUs 110/, PYKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHYThIE HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MTHPOPMALHIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbINA
anmnapar Kypca XuMHUH.

HWcrnosib30BaTh NPHU BBIMOJHEHUH YYe€6OHbBIX 3aJJaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlEPXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Tema 4. O61asn
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 4)

0611as xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHUS AaTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cepbl.

AnnotponHsle MogMUKALUY KUCJI0PO/A U CEPBI.
Xumuryeckue CBONCTBA cepbl. CEPOBO/IOPO/JI, CTPOEHHUE,
dusnYecKkre U XMMHYeCKHe CBOMCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUI0B. CepHast KUCJI0Ta, PU3NUecKue

Y XMMHUUYeCKHe CBONCTBA (001He KaK MpeICTaBUTE s
KJIacca KUCJIOT U creliuyecKkye), IpuMeHeHHe.
CepHHUCTas KMCJIOTA.

*XUMHYecKue peaKkl My, Jexaliie B OCHOBe
NPOMBILIJIEHHOTO CI0co6a NMoJy4eHus1 CEpHON KUCJIOTHL*
CoJiu CepHOM KUCJ/IOTBI, KQueCTBeHHas peaklus Ha
cyibdaT-uoH.

HaxoxzeHue cepbl U eé coeJUHEHUH B IPUPOJE.
*XHMHYecKoe 3arpsi3HeHNe OKpyXKalollei cpesibl
coeJMHEHUSIMU cepbl (KUCIOTHBIE 0K /H, 3arpsi3HeHHe
BO3/lyXa U BOJIOEMOB), CIOCOGBI €r0 NpeoTBpaleHus.*

JleMoOHCTpanuu

Konneknuu (BujeoMaTepuabl): cepa U eé coeJUHeHUsI.
O6yrarBaHMe caxapa NoJ AelicTBueM
KOHLIeHTPUPOBAaHHOMN CepHOM KUCJIOTBI.

JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTopHbBIE OMBITHI:

O6HapyxeHHUe CyJbPaT-UOHOB.

B3aumoiericTBHe pa36aBJIeHHONW CEPHON KUCIOThI C
LIMHKOM. BhIyMc/1IeHUA

10 ypaBHEHHUSIM XUMUYECKUX peaKLUl;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-rpynmnsl 1 UxX
coeHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPoH Ha cxeMy "HMi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepusoBaTh pU3NUeCKUe
Y XMMH4YecKre CBOHCTBa IIPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (cepoBOA0PO/ia, OKCH/IOB
cepbl, CEPHOH KUCJIOTHI, CYyJIbPATOB), CIOCOOHI UX MOJIyYeHHs], IPUMEHEHHE U 3HAYEHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMy U IJIaH.

OnpezensTh HaJU4YMe Cy1bdaT-HOHOB B PaCTBODE.

OGBSACHATD CYIHOCTb 3KOJIOTHYeCKHUX P06JieM, CBI3aHHBIX C IepepaboTKOM coeJUHEHUH cephl
nocJie CTpyKTypHUpPOBaHUsI MaTepHasa.

[I/1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKE XUMUYECKHe 3KCIIEPUMEHTHI, IPOBOAUTD
HaG6JII0/leHNs, ieJ1aTh BBIBOAIBI 110 pe3y/ibTaTaM 3KCIIepUMeHTa.

CnenoBaTb NIpaBUaM 6e301MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHuUs O/ PyKOBOJCTBOM IleJjarora.

[Ipou3BOJUTE BBIUUCAEHHUS 10 XMMUYECKUM YPAaBHEHUSIM MO aJITOPUTMY.

HWcnosib30BaTh NpHU BHIIIOJIHEHHH yUe6HbIX 3a/JaHUH TEKCThI y4eOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosnyecKyro cuCTeMY XUMHUYeCKHUX 31eMeHTOoB /[, Y. MenpeneeBa, TabauLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJIE, 3JIEKTPOXUMHUYECKHUH PsiJ HAaNPshHKEHUH
MeTaJJoB).

Hcnosib30BaTh NpH BbINOJHEHUH Yie6-

HBIX 33/IaHHH U B IIPOLECCE UCCIIEA0BATENBCKOH eATeIbHOCTH HAyYHO-TIONYISIPHYIO0 JIUTEPATYPY

XHMUYECKOI'0 COZlep KaHus, ClIpaBOYHbIE MaTepHaJIbl, pecypchl MHTepHeTa

H0CJIe KOHCYJIbTAlMH C [IeJarorom
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Tema 5. O61as
XapaKTepUCTHKa
XUMHMYEeCKHUX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeJMHEeHUs

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
0Oco6eHHOCTH CTPOEHHS aTOMOB 3THX 3/IEMEHTOB,
XapaKTepHbIe JI/Is1 HUX CTeNeHH OKUC/IeHUs.

A3oT, pacnpocTpaHeHue B NpUpoje, GU3UYECKUE U
XUMUYeCKHe CBOMCTBA (B3aUMOJENUCTBHE C MeTalJIaMH U
HeMeTaJl/IaMU - KHCJI0POZ0M U BoZopooM). Kpyrosopor
a3oTa B IPUPOJE.

AMMUaK, ero ¢pu3UyecKre U XUMHUYeCKUe CBONCTBA
(okucneHHe, OCHOBHbIE CBOMCTBA BOJAHOI'0 pacTBoOpa),
*nosiydeHre* v npuMeHeHre. CoJlM aMMOHHS, UX
dusnyeckre U XUMHUYECKHUE CBOMCTBA (pasJioskeHHe,
B3aMMO/JeHCTBHE CO 11[eJI0YaMHU), TPUMEHEHHUE.
KavecTBeHHas peakiysi HA MOHbl aMMOHMUSI.

A30THas KMCJIOTA, eé pU3nyecKre U XUMUYeCcKre CBOMCTBa
(oburue Kak mpeJcTaBUTE IS KJ1acca KUCJIOT U
cnenuduyeckre). A30THCTast KMCJA0TA. Mcrnosib3oBaHue
HUTPATOB U COJIE aMMOHHUS B KaueCTBe MUHEPAIbHbIX
yA0OpeHUH.

*XuMHYecKoe 3arpsi3HeHNe OKpY»Katolel cpeJibl
coeJMHEHUSAMH a30Ta (KMCJIOTHBIE JJOX/AH, 3arpsAi3HEHUE
BO3/IyXa, I0YBBI U BOA0EMOB).*

®docdop, *annotTponsslie Mogudukanuu pochopa*,
dusMYecKre U XMMHYeCKHe CBONCTBa (B3aUMOJeNCTBHe C
MeTa/UIaMM, HeMeTa/llIaMH, *KOHIeHTPUPOBAaHHOH
a30THOU U CepHOU KUCIO0TaMHU).*

Okcup, pocdopa(V) u pocdopnas kucora, dusndeckue U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha docdaT-HOHBIL.

HWcnosnb3oBanue pocdaToB B KauecTBe MUHEPAJIBHBIX
yAo06peHui. 3arpsisHeHHe NPUPOJHBIX BOJOEMOB
docoaramu. /JleMoHCTpaLU

Kosneknuu: pocdop u Ux coeiUHEHUS.
B3auMopelicTBHUe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeJibI0.

JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTOpHbIe ONbIThI:

1. BsauMoelicTBUe cojieii aMMOHHUS C ILIEJI0OYbIO.

2. O3HaKoMJIeHHE € 06pa3LaMu a30THbBIX U GocPOpHBIX
yA06peHuH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUEe aMMHUaKa, U3y4YeHUe ero CBOUCTB.

Buruuciaenus

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyINIIbl U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHe CBOMCTBA NPOCTLIX BellecTB a30Ta U pocdopa 1
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit kKuca0THI, PocdaToB), COCOOHI UX MOJIYYEHUS, IPUMEHEHHE U
3Hau€eHUe B IPUPO/E U )KU3HU YeJI0BEKA C UCII0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHs U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM TAGIHILIbI
"XapakTepHble peaKL[M1 Ha KATUOHBI U aHUOHBI .

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX MPOGJIEM, CBSI3aHHBIX C HAX0XKEHHEM COeIMHEHUH
asoTa u pocdopa B OKpyKalliel cpee.

[l1aHMpPOBATE U OCYLIECTBJIATh HA PAKTHKe XUMHUYeCKHUe SKCIIepUMEHThI, IPOBOAUTH
Hab6JIl0JeHHs, [leJlaTh BbIBO/BI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NIpaBUaM 6e30mMacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
MoCy/ibl M1 060PyZ0BaHUs.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI y4eGHUKA, CIPaBOYHbIe
MaTepuasbl (IEPUOAUUECKYIO CUCTEMY XUMHUYeCKHUX 31eMeHTOB /. Y. MeHjenieeBa, TabIuIy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3aJaHUH U B IPOLlecCe HUCCIe[0BaTeIbCKOM
JleATeIbHOCTH HAyYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTalMH C Ieiarorom
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— I10 YPAaBHEHHUAM XMMUYECKUX peaKLlI/Iﬁ

Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynumbl.

Yriepoj 1 KpeMHHMH U MX
coeJMHEeHUs

(84)

Yriiepog, aysuioTponHble MoauduKanuu (rpadur, anmas),
pacnpocTpaHeHue B IpUpoJie, dusndeckre U XUMUYECKHE
cBoHcTBa. Aicop6uus. Kpyrosopor yryepoja B npupoze.
Oxcupbl yriepoja, ux Gusndeckre U XMMUYeCKHe
CBOHCTBA (B3aUMOZeHCcTBHE C MeTa/yIaM{, HeMeTaJ/lJIaMHy,
*KOHL|eHTPUPOBAHHOU a30THOW U CEPHOU KUCI0TaMHu)¥,
WX JIeHCTBUE Ha )KMBble OPraHU3Mbl, *noydeHue*

Y IpUMeHeHue. *JK0oJI0rHYecKre Npo6JeMbl, CBsI3aHHbIE C
okcugoM yriaepoga(lV); runoresa rio6anbHOTo
NOTeIJIEHUs] KJIMMATa; TapHUKOBLIN 3pdeKT.*

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XUMHYECKHe CBOMCTBA, No/yYeHue U IpUMeHeHHe.
KayecTBeHHas peakLus Ha Kap6OHAT-UOHBI.
*Wcnosb30BaHKe KapOOHATOB B OBITY, MEIUIIMHE,
NPOMBILIJIEHHOCTH, CEJIbCKOM X03sIcTBe. *

Kpemuui, ero pusnyeckue u xumuieckre cBoMcTBa (Ha
npuMepe B3auMO/IeCTBUSA C MeTa/lJlaMU U HeMeTaJlJlaMu),
*MoJiydeHUe U MPUMeHeHHe B 3JIeKTPOHUKe.*
*CoejMHEeHUs KpeMHHUA B pupoje. O6uiue
npejcTaBieHUs 06 okcuze kpeMHuUsA(IV) u kpeMHUeBoOM
kucaoTe. CHIMKaThI, UX UCTIOJb30BaHUE B OBITY,
MeJMIIMHE, TPOMBILIJIEHHOCTH. Bax-Helue
CTpOUTe/IbHbIe MaTepHasbl: KEpaMHKa, CTEKJIO, IIEMEHT,
6eTOoH, KeJ1e300eToH. [Ipo6yieMbl 6€30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEeAHEBHOM XKU3HU.* JleMOHCTpauu

Mogeu KpucCTa//IM4ecKUX pelléToK a/iMasa, rpaduTa,
MoOJIeKy bl QyJlIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraém. [Ipotusoras.

BuspeomMartepuasibl: CUIIMKaTHasA IPOMBIILLJIEHHOCTb.
Mogev MoJieKyJ1 OpraHM4YeCKUX BellieCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTopHbIH onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HOH. [IpakTHYecKkre paboThl:

Ne 11. [TosiyyeHMe YTJIEKHUCIOTO ra3a v u3y4eHue ero
CBOMCTB.

Ne 12. PeureHue skcriepuMeHTaJIbHbIX 33124 110 TeMe
«HemeTasibi».

BoruuciieHusa 1o YPaBHEHHUAM XUMUYECKHUX peaKL{PIPI
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
COeIMHeHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA NIPOCTLIX BELECTB YIeposa U
KPEeMHHS U UX COeJUHEeHUH (OKCUOB yTrJIepo/a, yroJbHOH KUCI0ThI, Kap6OHATOB, OKCH/A
KPeMHHs1, KpeMHHUEeBOH KHCJIOTbI, CHJIMKATOB), CIOCOOBI X MOJy4YeHHUs], IPUMEHEHHE
Y 3HaYeHHe B IPUPO/Je U >KU3HU YesI0BeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HIOHBI B pacTBODe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C HAX0XKJeHUEM YIJIEKUCIIOTO0 ra3a
B OKpYXalollel cpefie.

[l1aHMPOBATh U OCYIIECTBAATH Ha MPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,

[IpoBOANTE HAGJIIO/I€HNS, ie/1aThb BBIBOABI 110 Pe3yibTaTaM 3KCIIePUMeHTa I1ocJie
npe/BapUTEJbHON pabOThI.

CnenoBaThb NpaBUaM 6e30mMacHOM paboThl B JaGOPAaTOPHUH NTPH UCIIOIb30BAaHUHU XUMUYECKOHN
MoCy/ibl M1 060PyZ0BaHHs.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3a/JaHUH TEKCThI yueGHMKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jieMeHTOB /. Y. MeHjenieeBa, TabinLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIOB) N0C/Ie KOHCYJIbTAI[MH C 11e/JaroroM.

HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHBIX 33/laHUH U B ITpoIlecce UCCae0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOTr'0 COZeP>KaHUs, ClIPaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa




Pa3pgeu 2. MeTa/uibl M X coeguHeHHs (20 4)

Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

061as XapaKTePUCTHKA XUMUYECKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAHHHM UX MOJIO}KEHHUS B
[lepruoanyeckoy cucTeMe XUMUYECKUX 3J1eMEHTOB

. U. MeHieneeBa U cTpoeHUs aToMOB. CTpoeHue
MeTaJ/lJI0B. MeTa/lzinyecKasi CBSI3b M MeTaJlIndyecKast
KpUCTa/UIMYecKas peléTKa. JJIeKTPOXUMUYECKU M s
HanpsKeHUH MeTaioB. Pu3ndyecKue U XUMUYECKHE
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCJIOPO/IOM,
BOJIOH, KUCI0TaMHU). *O611Ke CIOCOOBI MOJIyYeHUS
MeTaJL10B.*

*[loHATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CIIOCOOBI
3alUThI OT KOppo3uH. CriaBel (CTastb, YyTYH,
JI0paJIOMHUHUY, 6POH3a), UX IPUMeHeHHe B ObITY U
MPOMBIIIJIEHHOCTH.*

JleMoOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMu MeTaJLJIOB U CILJIABOB, UX
$U3NYeCcKUMU CBOICTBaMHU.

Mojesii KpUCTaJIMYeCKHX PELIETOK METAJJIOB.
BuseomMarepuasibl: KOppoO3usi METAJLIIOB.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHEe ¢ 06pa3LiaMU CMJIaBOB METAJJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLMU MeTaslyla C KUCIO0TOH OT
NPUPOABI MeTaslIa.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKHX peaKUil.

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NPYU OIMCAHUH CBOHCTB
BeLeCTB U UX NpeBpalleHHH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb CTPOEHHE META/JIOB, 00LI1e GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTa/IJIOB.

XapaKkTepu30BaThb 00111e CIIOCOGHI MOJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CnenoBaThb NIpaBUaM 6e30mMacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
MoCy/ibl M1 060PyZ0BaHUs.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BBINOJHEHNH yue6OHBIX 3a/JaHUH TEKCThI yueGHKKa, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKHUX 3jieMeHTOB /. Y. MeHjenieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUUYECKHUH Psifl HANlPsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHINOJHEHNH yUe6OHbIX 3a/JaHUH U B ITpoliecce UCCae0BaTelbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa nmocie npejBapUTeJIbHON KOHCY/IbTALUU C Iearorom

Tema 8. BaxkHel1Iue
MeTaJl/Ibl 1 UX COeJUHEeHUs
(164)

lesnouyHble MeTasbl [losoxxeHue B [lepuoguyeckoit
cUcTeMe XUMU4YecKuX 3jieMeHToB /. U. MeHies1eeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.
dusnyeckre U XUMHUYECKHE CBOUCTBA (Ha MpUMepe

HaTpUd U KaJII/IH). OKCI/IAbI U TUAPOKCHUAbI HATPHUA U KAJIHUA.

[IprMeHeHMe 1[eI0YHBIX METAJJIOB U UX COeTUHEHUH.
[[les104HO3€eMeIbHbIE META/LJIbl MarHUM M KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKux 3jieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupo/jie. Pusndeckrue U XMMHUYECKHE CBOUCTBA.
BaxkHeH e coeIMHEHUS KaablKsA (OKCHJI, THIPOKCU/,
coun). *XKécTkocTb BOAbI M CIOCO6BI €€ ycTpaHeHus.*

OGBSACHATD 0611e 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPyINax U
UX COeJIMHEHUN C Y4ETOM CTPOEHHS UX aATOMOB.

XapakTepu30BaTb GU3NYECKHE U XNMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB META/IJIOB U UX
coeIMHEHUH (OKCH/IOB, THAPOKCUJIOB, COJIEH) C OTIOPOM HA CXeMY, CIIOCOGBI UX MOJIYIeHHs,
MpHYMeHeHHe U 3HaYeHHUe B TPUPO/Ie U XKU3HH YesI0BeKa.

Pacno3HaBaThb € HOMOIIbIO KAYeCTBEHHBIX PeaKIMi HOHbI MeTaJUIOB (MarHus, aJIlOMUHMS, IIUHKA,
KeJsie3a, MeJi1) C UCII0JIb30BaHKeM TabJ U1kl "XapaKTepHble peaKI[uy Ha KATHOHBI".

[11aHUPOBATH U OCYLIECTBJATH HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
Hab6JII0/IeHHs], J1eJIaTh BBIBO/IBI 110 pe3yJ/ibTaTaM 3KCIIepUMeHTa.

CnepoBaTh MpaBUIaM 6€30NaCHOM PaboThI B IAG0PATOPUM TP UCI0JIb30BaHUU XUMUYECKOMN
MOCyZbI M 060py/JOBaHHUS.

[Ipou3BOAUTE BBIYUCAEHHUS [10 XMMUYECKUM YPAaBHEHHUSIM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
XUMHU4Yeckux aneMeHTOB /I. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckve u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeneso. [Tonoxenue B [leproguveckoii cucteme
XMMUYecKUx aeMeHTOB /l. U. MeHjiesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupose. Pusnyeckue u
XUMH4Yeckue cBoHcTBa. OKCUABI, TUAPOKCHU/BI U COJTU
kese3a(ll)

u xesie3a(lll): coctas, cBoKcTBa U nosyueHue.

JeMoOHCTpauumn

BsauMogelicTBUe HaTpUs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpalurMBaHue MJaMeH! HOHAMU KaJIbLIUs.
BsauMozielicTBUe OKCHA KaJbIUsl C BOJOM.
BuseomMartepuasibl: ropeHue XKejie3a B KUCJI0PO/JEe U XJIOpe.

JlaGopaTopHble ¥ PpaKTH4YeCcKHue paGoThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHe c 06pa3LiaMy aJIlOMUHUA U ero CIJIaBOB.
AMdoTepHbIe cBOKMCTBA I'MAPOKCH/A aIFOMUHUS.
KavecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

MKécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
[IpakTH4yeckye paboOThI:

Ne 10. PemreHure akcriepMMeHTa/bHbBIX 33/ja4 110 TEMe
«MeTasLibI».

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MUHPOPMALHMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Wcnosp30BaTh NP BbINOJHEHUH YYE€OHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENIbCKON
JleATEbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Pasgen 3. MepBOHayaNbHble XMMUYECKUE MOHATUA 06 OpraHMYeckux sewectsax, 104

Tema 9. NepBoHayanbHble
XMMUYEeCcKne NoHATUA 06
OpraHMYecKunx sellecTsax

O6mue mpejcTaBJeHUs 06 OCOGEHHOCTSAX COCTaBa M
CTPOEHHs]  OpraHMYeCKHX  COeJMHEHUH  yrJjepoja.
[lepBoHaYa/ibHbIE MOHSATHsI 06 OPraHUYECKHUX BellecTBax
KaK O COeJUHEHHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTW/IEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Hx
cocTaB M XHUMHYecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemiecTB.* [loHSITHE O OGHOJIOTHYECKH
BAKHBIX Bell|eCTBaX: XKUpaX, OesiKax, yrjeBojax — M HX
poJM B KHU3HM 4YeJsioBeKa. *MaTepuasbHOe €JUHCTBO

O6BsACHATD NPUYIHUHBI MHOI‘OOﬁpaBI/IH BeleCTB, WIJINCTPUPOBATH B3AUMOCBA3b
HEOpraHru4eCKHx COEAI/IHeHI/Iﬁ yrjepoa U OpraHu4eCKHux BeleCcTB 1104 PyKOBOACTBOM
yquTeJid.

O6BsACHATD yCJ10BuUA 6€30MacHOT0 UCI0JIb30BaHUS BeleCTB U XUMHWYECKUX peaKl{I/Iﬁ B 6bITy.

XapaKTepHBOBaTb POJIb XUMHUHU B PA3JINIHBIX cd)epax AeATeJIbHOCTHU JII-OL[efI, OCHOBHbI€E
BeleCTBa U MaTepuaJibl, IPpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' 0 Y€/JI0OBEKaA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[Ipupo/iHble HCTOYHUKH YTJIEBOLOPOLOB (YToJb,
HNPUPOAHBIN r'a3, HePTh), NPOAYKTHI UX epepabOoTKH, UX
POJIb B GBITY Y IPOMBIILLJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. Xumus 1 okpyxaromias
cpena, 1

HoBble MaTepuasbl ¥ TeXHOJIOTMU. BelecTBa 1
MaTepHasibl B IOBCEJHEBHOM )KMU3HH YesloBeKa. XUMUA U
3n0poBbe. be3onacHoe HcnoJIb30BaHKE BelECTB

Y XUMUYeCKHX peaKLUi B ObITY.

OCHOBBI 9K0JIOTMYECKOH IPaMOTHOCTH. XUMHYECKOe
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTuMasi KoHLeHTpanus Bemects — [1/]K).

Posib XMMuM B pellieHUH 3KOJIOTUYECKUX TPO6IeM

060611eHHe MaTepUaja 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060061 eHMe U CUCTeMaTHU3al s 110 Kypcy
«Heopranuueckast XuMusi»

XapaKTepu3oBaTb POJIb XMMHUH B PA3JIMYHbIX chepax AesTeTbHOCTH JII0/el, OCHOBHbIE
BelllecTBa U MaTepHaJibl, NIPUMeHseMble B }KH3HU COBPEMEHHOT0 YeJIOBeKa.

. O0'bAACHATD YC/I0BUsI 6€30M1aCHOI0 KCI0JIb30BaHMs BEIeCTB U XUMUYEeCKUX PeaKLUi B ObITY

AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIMIO O BJAUSHUU HIPOMBILIJIEHHOCTH,
CeJIbCKOT0 X035MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY>Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NEPBYIO IOMOLLb IPY XUMHUYECKHX 0KOraX U OTPaBJIEHHUSX.

[IpuHUMaTh y4acTHe B 06CyK/AeHUH TP06JIeM XMMUYECKOH U 3K0JI0TMYeCKOH HallpaBJIeHHOCTH,
BbICKa3bIBaTh COGCTBEHHYO NO3UIIMIO 10 NPo6JieMe U IpeAiaraTb BO3MOXKHbIE Ny TH eé
peleHuUsiC ONOPOH Ha MHGOPMAIMIO U3 Y4eOHUKA U CIIPaBOYHbIe MaTepHaJlbl, pecypchl
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHbBIX PECYPCOB, ABJIAIOLIMXCS Y4€6HO-METOANYECKUMU MaTepuaJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbI, 3JIeKTPOHHbBIE yUeGHHUKH U 33JJaUHUKH, 3JIEKTPOHHbIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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