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[NOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpamma 1o XMMHH JUIsl 0Oy4YaroLUXCs € 3aJepiKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE ocHOBHOro 001Iero oOpa3oBaHUsA
MOJITOTOBJIEHa Ha oOcHoBe denepasbHOrO TrOCyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero oOpaszoBanus (IIpumxas Mwunnpocsemienuss Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), PenepanbHON aganTHPOBAHHON
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHMs AJisi O0y4YarOIIMXCS C
OrpaHUYECHHBIMU BO3MOXKHOCTAMHM 3710poBbs ([Ipuka3 Munnpocsenienust Poccun ot 24
HOsiOpst 2022 1. No 1025), denepanbHoil paboyeidl mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusg 1o ydyeOHOMYy mnpeaMery «Xumus», DenepaabHOM MOPOrpaMMbl
BOCHHUTAHMSI, C YYETOM PACHpPEIENICHHBIX IO KilaccaM IMPOBEPSEMbIX TpPeOOBaHUI K
pesynbratam ocBoeHHsT DenepasibHON aAanTUPOBaHHON 00pa30BaTENbHON MPOTrPAMMBI
OCHOBHOTO oO0miero oOpa3oBaHMs i1 OOYYaroOIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHUS U JJIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B YHUBEpPCAIbHOM KoH(pUKaTope
no xumuM, KoHuenuum mnpenogaBaHus ydyeOHOro mpeaMera «XHUMHUA» B
oOpa3oBarenbHbIX Opranuzanuax PO, peann3yomux 0CHOBHbIE 00111€00pa30BaTeIbHbIC
MIPOrpamMMBl.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUsS METOAMYECKOM MOMOIIU
YUMTEII0 B CO3/IaHUH paboveil mporpaMMbl O y4eOHOMY MPEAMETY.

Y4eOubli  mpeamer  «XHUMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpeaMETh». B cucTeMe ecTeCTBEHHOHAyYHOIro 00pa30BaHUs
XUMUS KaK y4eOHbIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB IPHUPOJIBbI,
(GOpMHpPOBaHMM HAyYHOM KAPTUHBI MHpA, CO3JAHUM OCHOBBI XMMHMYECKHX 3HAHWM,
HEOOXOAMMBIX JIJIsl TOBCEJHEBHOW XM3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro is
YelloBeKa M OKpYy)Kawlled ero cpeiasl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs] XHMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOnroieHeM TMpaBwil  0e30macHOM  pabOThl TPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMHH C IPYTUMU MpeaMETaMu
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SBJISIETCSl CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XMMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4arOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,



UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XMMUYECKUX ITPEBPALLICHUN U ITyTEH yIPABJICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YUEHHUSI HEOPTraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkon .M. MengeneeBa ¢ KpaTKumu
CBEJECHUSMH O CTPOCHHHM aToMma, BHJAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUNTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCHEPUMEHTY:
IOPOBEJACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUI0O HOPM M IpaBHil Oe30macHo paldoThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus naHHON nporpaMMel B Ipoliecce 00ydeHus MO3BOJIUT 00Y4arOIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XMMUYECKUE KOMIIETCHIIMU U TIOHSTH POJIb U 3HAUCHUE XUMUU
CpelH ApPYruX HAyK O IPUPOJE.

N3yyenue xumuu crnocoOCTByeT (OPMHUPOBAHHUIO Yy OOYYAOMIMXCS HAY4YHOIO
MUPOBO33PEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METONOB (HAOJIOJICHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHUW, OCHOBAaHHOTO HA MEXIPEAMETHBIX CBA3SX C peaMeTamu « OKpyKaroIui MUp»,
«Duzuka», «buonorusy, «l'eorpapus», «Marematukay U (GOPMHUPYET KOMIETEHIUHU,
HE0OXOAMMBIE JUIsl MPOAOKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpa)KeHMs, (QYHKIMOHAJIBHOM  IPAMOTHOCTH,  YMEHHS
BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh HpEAMeTa ISl Pa3BUTUS KU3HEHHOW KOMIIETEHIMH
oOyuatomuxcsi ¢ 3I[IP 3akmrodaercss B yYCBOGHMHM OCHOBBI XUMHYECKUX 3HAHUU,
HEOOXOAUMBIX JIJIsl TMOBCEAHEBHOW >KM3HU; HABBIKOB 3J0pPOBOrO M 0O€30macHOro Jis
YesloBeKa M OKpYyXKarollel ero cpenbl odpasa Ku3HH; (HOPMUPOBAHUU IKOJIOTUUECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUs» C y4eToM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MpEAMETOM «XUMHUS» MPEJICTABIAET ONPEACICHHYIO TPYAHOCTh ISl 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NIEATEIbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMsTH, HETOCTATOYHOCTBIO O0ILIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEJIbHBIM HHTEPECOM W HHU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHusT TPYAHOCTEH B HW3YYEHUW YYEOHOTO MpeameTa «XUMH)
HeoOXxoaMMa ajganTaius o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIAaHHOW KaTEropuu OOYyYaroIIMUXCs, y4eT UX OCOOCHHOCTEH pa3BHUTHUAL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
MTOCTENIEHHOE YCIOKHEHNE N3Y4aeMOro MaTepHalia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

TeopeTtnueckui Marepuall PEKOMEHAYETCS U3y4daThb B IPOLIECCE IMPAKTUYECKOU
JesTebHOCTH. BO3MOXKHO BBIJIETIEHUE OTAEIbHBIX YPOKOB HA PEIICHHE 3a/1a4 B CBA3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
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NPAKTUYECKOH M MBICIUTEIBLHON JesATENbHOCTH OOYyYarOIIMXCsl Ha YpPOKaxX XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuid. Ocoboe BHUMaHHUE TPHU MU3YYCHUH XUMHUHU YACIACTCS U3YYCHHUIO «CKBO3HBIX)
MOHATUH ¥ (OPMHUPOBAHUIO HABBIKA CTPYKTYPHPOBAHUS MaTepraa.

[enu v 3agaun U3ydeHus: yaeOHOTo mpeameTa « XUuMUsH)

O0mme 1enw wW3y4YeHUs Y4eOHOro TmpeaMeTa «XUMHUS» TPEICTaBICHB B
@denepanpHOl  pabodeil mporpaMme OCHOBHOTO oOmiero oOpaszoBanus. OnHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ MHTEIIEKTa U o0miel KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CAaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBIISICTCS] OTHON U3
BaXKHEHUIINX QPYHKIUN Yy4EOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hnst obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJI1 HOPMATUBHO PA3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30oBaTeNbHYIO IporpaMmy,
JOMUHHUPYIOIEe 3HAUCHHUE MTPUOOPETAIOT TaKUe IENH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITETFHOMY IPUHATHIO PEIICHUI, CTOCOOHON aanTHPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIpaBJICHHOCTh OOYy4YEHHs Ha CHCTEMAaruyecKoe NPHOOIIEHUE YYalluxcs K
CaMOCTOSITEIIbHOHN MTO3HABATEIBLHOU JAESITEIIBHOCTH, HAYYHBIM U MTPAKTUICCKUM METOJIaM
no3HaHusA, GOPMHUPYIOITUM MOTHBAIIUIO U PAa3BUTHUE CIIOCOOHOCTEH K XUMHUH;

o0ecrnieueHue ycIoBUi, CI0COOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOLIUMUCS OIIbITa
pPa3HOOOpa3HOW JESATENHHOCTH, IO3HAHUS U CaMOIO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KITIOYEBBIX KOMITETECHIIMI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
NeSITeTbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSTH U OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpPA Ha
OCHOBAHHWH 3HAHUU W OIBITA, TOJYYCHHBIX MPU N3YUCHUN XUMHH,

dbopMupoBaHUEe y OOYYAOIIMXCS TYMAHUCTHYECCKUX OTHOIICHWUH, MOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAaHUU IS BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B MENISIX COXPAHCHHS CBOETO 37I0POBbS U
OKpY>KaroIlel MPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAllMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHHUS.

Kypc HanpaBiieH Ha penieHne CIeayouX 3a1a4, 00€CIeurnBarONINX PeaTn3aIiuio
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIHHOCTHOTO TMOAXOJOB K OOYYEHUIO XUMUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIIEHUAX U MPAKTUYECKOM MPUMEHEHUH; OBJIAJICHNUE MTOHSATUHHBIM
anmapaTroM M CHMBOJHUYCCKHUM SI3bIKOM XUMUMU;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTCCTBO3HAHMS, XHMHUYCCKHUX TIPEBPAIICHUN HEOPTaHWMUECKUX M
OpraHWYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yrTyOJeHrne MPeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;



OBJIaJIECHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHMBATH XKMU3HEHHBIC CUTYAaIlMH, CBSI3aHHbIE C XMMHEW, HaBBIKAMH
6e3ormacHOro OOpamieHuss ¢ BEUIECTBAMH, HCIIOJIB3YeMBbIMA B TOBCEIHEBHOM >KU3HU;
YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH SKOJIOTUYECKU O€30I1acHOE MOBEICHUE B IIEIIAX
COXpPaHEHMS 3J0POBbS U OKPYKAIOLIEH CPEIbI;

(bopMHpOBaHME YMEHUW yCTAHABIMBATH CBA3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMHUYECKUMH SIBJICHUSIMH M TPOIIECCaMU, MPOUCXOASIIUMU B MUKPOMHpPE, OOBSICHSITH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTD TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMbITA MCIONb30BAHUS PA3JIMYHBIX METOJOB M3YUYCHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJAOOPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

(dbopMupOBaHUE TPEACTABICHUN O 3HAYEHUM XHUMHMUYECKOM HAyKu U pelIeHUU
COBPEMEHHBIX IKOJOTMYECKUX MPOOJIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTEHHBIX
1 KOJIOTHYECKUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBHM JJI1 YCBOCHHS MPOTrPaMMHOI0 Marepuajna OOy4arolUMUCS C
3I1P. bonbiioe BHUMaHHWE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUM C MPHUHIIMIIOM JOCTYIHOCTH IPU COXPAaHEHUH OOILIEro 6a30BOro ypOBHS.
OH A0KEH 10 COJIepKaHnI0 U 00beMY OBITh aJalTUPOBAaHHBIM J1s1 oOyuatoiuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTpEOHOCTAMU. CieayeT 00JIerYuTh
oBylaJiecHue MarepuasioM oOyuatomumucss ¢ 3[IP mocpenctBom ero aeTasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
OPUMEHEHUU 3HAaHUM C MCMOJIb30BAaHUEM IMPUEMOB AJITOPUTMH3ALUN U BU3YaJIbHBIX
orop, 00y4eHus CTPYKTypHUPOBAHHUIO MaTepUaIa.

bonbiioe 3HaueHHWe AJi MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTrepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONMPOCOB, U3Y4YaeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHbIM MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXITPEMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEIyCcMOTPeTh (OPMHPOBAHUE Y
oOydJaronuxcsi yMEHUN aHAJIN3UpPOBaTh, CPABHUBATH, 0000IIaTh U3ydyaeMbIil MaTepuall,
IUIAHUPOBATh TMPEJCTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJsib. Heobxomumo
MOCTOSIHHO CJIEAUTh 3a MPaBWIBHOCTBIO pEUYEBOr0 OQOPMIICHHS BBbICKa3bIBAaHUMA
obyuaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJCHUS U JIEATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTh) HEOOXOJUWM CTPOXKAMIIMNA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUUYECKOM KaOWHETE.

IIpumepHble BuABI aesaTeqabHOcTH oOy4daromuxcs ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEJIbHBIMH MOTPEOHOCTAMH M 00eCleYrMBAIOIIHE OCMBICJIEHHOE
OCBOEHHE CO/IepP:KaHUN 00pa30BaHMS N0 NpeaMeTy «XUMHUD)

6



CopnepxaHue BUJOB JeATeNbHOCTH oOyuwaromuxcsi ¢ 3[IP Ha ypokax xumuu
OTIpe/IeNIsAeTCS WX OCOOBIMU 00pa30BaTeIbHBIMU MOTpEeOHOCTAMU. [loMUMO MIMPOKO
ucnonb3zyemblix B @OII OOO ob0mmx 11 BceX 00ydyaroMXCs BUAOB JAESITEIbHOCTH
ClleqyeT YCWIHTh BHUIBl JEATEIbHOCTH, CHeuupuYHbIe s JaHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHHMSI COACpKaHMsS 00pa30BaHUsA
[0 TMPEAMETY: YCWJIEHHE MPEAMETHO-NMPAKTUYECKON NEATEIbHOCTH € aKTUBH3aLUEH
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BUIOB JEITEIBHOCTH, 33JCHCTBYIOIIUX PA3THYHbIE
CEHCOpPHBIE CUCTEMBI; OCBOCHHUE MaTepuaia ¢ OMOPOM Ha aJrOpPUTM; IIOIIArOBOCThY B
U3YYCHUH MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, I1a0JI0OHBI, ONIOPHBIE Ta0IUIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JieJlaTh BBIBOJbI, (OPMUPOBAHMS TI'PAaMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IMMO HCMOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIYeT
yIEIUTh OOYYEHHMIO CTPYKTYPUPOBAaHHIO MaTepuaya: COCTaBJICHUE PUCYHOUHBIX U
BepOaJIbHBIX  CXEM, COCTaBJEHUE TaOJIMIl, COCTaBJIEHUE KIAacCU(PUKAIUU C
0003HaYE€HHBIMU OCHOBAHUSAMH JJI KJIACCU(DUKAIIMU 1 HATTOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKass 1 TEPMUHOJIOTHYECKAs JIEKCUKa cooTBeTCTBYET POII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHbIMU SIBISIIOTCS MPUEMBI PabOTHI C
JEKCHUYECKUM MaTepuagoM 1Mo mnpeaMmery. [IpoBonutca crnenuansHas paldoTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBapbh OOYYarOLIUMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTelbHa BU3YallbHAs
HOJEpHKKa, AITOPUTMBI paObOThI C ONPEEICHUEM, OIIOPHBIE CXEMBI JUIsl aKTyallu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeAMET «XHUMHUs BXOJUT B
MpeAMETHYI0 00acTh «ECTECTBEHHOHAyUHbIE MPEIMETh U SBIAETCS 00S3aTEbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHbIX 4acoB — Mo 2 4 B
HEJIEN0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npeacrtaBieHHoe B DenepanbHoOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpabdorano ¢ yuerom DenepanbHon
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMHs», CcooTBeTcTByeT denepanbHOW adanTUPOBAHHOW OCHOBHOU
o0pa3oBaTenpHON MpOTrpaMMe OCHOBHOTO OOIIEro o0pa3oBaHUs OOyYaIOIMIMXCA C
3a/1epKKOM TICUXHUYECKOTO Pa3BUTHS.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[lepBoHavalIbHBIE XMMUYECKUE TTOHITHUS
[Ipeamer xumuu. *Posp XxumMuM B KU3HM denoBeka.™ Tema u BemecTna.

du3MYeCKUe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
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Hayk.* Hucteie BeniecTBa u cMmecu. CriocoObl pa3aenenus cmeceid. [IpaBuina 6e3onacHoro
oOpailieHusi ¢ BeUleCTBaMH U J1aOOpaTopHbIM oOopynoBanuem. *IloHsTHe 0 MeTomax
MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U cnokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢popMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 1015
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznyueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [IpusHaku
XUMUYECKUX pPEaKIUh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Krnaccudukamuss XUMHUYECKUX peakuuil (COeAMHEHUSs, Ppa3lIokKEeHUS,
3aMeleHus, 0OMeHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpATOpUM M NMpUEMAMH OOpallleHUs ¢ J1abOpaTOPHBIM O0OPYIOBAHUEM;
W3yuYeHHE W OMNHUCaHWe (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKHX BEILECTB;
HaOmoieHne pu3nyecKrx (IJIaBICHUE BOCKA, TASTHHE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KHUTIEHUE W KOHJCHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBICHUH, HAOMIOJACHHE W ONHMCAHUE
MPU3HAKOB MPOTEKAHWS XUMHUYECKUX PEaKIui (pa3liokeHHEe caxapa, B3aUMOJCHCTBHE
CEpHOM KUCIIOTHI € XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (11) mpu HarpeBanuu,
B3aUMOJIEHCTBHE Xkele3a ¢ pacTBopoM coiu meau (II));u3yuenne cnocoOoB pazneneHus
cMeceid (C TOMOILIBIO MarHura, (QWIBTPOBAaHWE, BbIIApUBaHUE, JUCTUIUIALUS,
xpomarorpadusi), MpOBEJEHUE OYUCTKM MOBAPEHHOM COJIM; HAOJIOJIEHUE W ONUCAHUE
pe3yJabTaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MaccChl;
CO3/IaHHUE MOJIETIEH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sineMEHT M IpOCTOe
BelecTBo. Haxoxknenune Kuciopoja B Ipupoje, (pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHusi MpocTbIX U CIOXKHBIX BemlecTB. CocOObl MOJIYyYEHHsS] KUCIOpOoa B
nabopatopun *u npomsbinuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonstue 06 okcumax.
Kpyrosoport kucinopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIOpoa.

TemnoBo# 3pPexT XuMHUYECKON peakiinyi, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YyCUICHUE
napHUKOBOTO 3 (PexTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonxopox — aneMeHT M ImpocToe BemecTBo. HaxoxaeHue Bomopona B NPUPOAE,
¢uznyeckue U XMMUYECKHE CBOWCTBA (Ha IPUMEpE B3aUMOJICHCTBUS C HEMETAIJIaMH U
OKCHJIaMH METaJJIOB), MPUMEHEHHEe, *crocoObl noiay4yeHus.* [loHsTHe o KucaoTax u
COJISIX.

KonuuectBo BemectBa. Monbs. Monsipras macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacuersl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJIIPHOIO 00beMa
ra3oB. Pacué€rel 110 XUMUUYECKUM YPABHECHUSIM.
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*®dusnueckue cBoricTBa Bojbl.* Boma. Ee cocras, crpoenue u mosekyinbsl. *Boaa
Kak pacTBopuTeib.™ PacTBophl. *I1oHSATHE O HACKIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPaX.
[TonsTHie pacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBoil [07u BeliecTBa B
pactBope (IpolleHTHas KOHIEHTpauus). MaccoBas 1oyisl BelIecTBa B PacTBOPE.
*XuMHueckue CBOMCTBa BOJBI (Pa3l0KEHHUE, PEAKI[MU C HATPUEM, OKCUAOM KajbIusi,
okcusioM cepol (IV) peakuum ¢ MetaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHOBaHMX. POTh pacTBOPOB B MpUPO/IE U B )KU3HU YejoBeka. KpyroBopor
BOJIbI B IIpUpoJIe.* 3arpsa3HeHue NpupoaHbIX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BO/I.

Baxneiimme  kiacchl  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM]oTepHbIe, HecoJieoOpa3ytoue - Ha npuMmepe okcuaa yriaeponaa () u
okcuna azora (ll)), Homenkmarypa.* *[lonyueHne* M XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUe C BOAOW, Kucioramu, meiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEIIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHYECKHE CBOMCTBA OCHOBAaHHHM (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, coJisimu). *Ilomyyenue ocHoBaHM. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMHUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/UIaMH, OCHOBHBIMHU OKCHJAMU, OCHOBAHUSIMH,
COJISIMU, Ha TIpUMEpPE COJISTHOM U CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctu MetamioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa COJEH,
*CcnocoObl MOJIYYeHUS ™, B3aUMOICHCTBUE COJIEH C MeTaJlJIaMU, KUCIIOTaMHU, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[Tonste 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIETI0YaMHU, PA3JIOKEHUE TTPU
HarpeBaHWM) U MOJIyYeHHE. ™

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

XUMUYECKHUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpECICHUE COACPKaHUS KUCIOPOaa
B BO3J/lyX€; MOJyYCHUE U U3YUYCHUE CBOMCTB KUCJIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U yCJIOBUSI BOSHUKHOBEHHUS M TIPEKpaIlleHUs TOpeHus (1oxKapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOI0IeHHEe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEN PacTBOPEHHUs BEUIECTB C PA3TMYHON PACTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C ONPEIECIEHHON MaCCOBOM J10JI€ PACTBOPEHHOIO BELIECTBA;
B3aMMOJICHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJblEeM) (BO3MOKHO HCIIOIb30BAHUE
BUJICOMATEPUAIIOB); OIPEJECICHUE PACTBOPOB KHUCJIOT M IIEJI0YEe C MOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[OB HEOPTAaHUIECKUX BEIIECTB PA3IUYHBIX KIIACCOB;
HaOIIOZICHNE W3MEHEHUS OKPACKM WHIWKATOPOB B PacTBOpaxX KHCIOT W MIEIOYEH;
n3ydeHune B3aumojierictBusi okcuaa meau(Il) ¢ pactBopoM cepHOl KUCIOTHI, KUCIOT C
METAJUIAMHM, pPEAaKUMKA HEUTpaau3aluy; [OJYYCHUE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlJIa APYTUM U3 PACTBOPA COJIH; PEIICHHUE IKCIIEPUMEHTATBHBIX
3a71a4 1o TeMe «BakHenIre KJIaCChl HEOPTraHUYECKUX COCTMHEHUI.



[lepnonuueckuii 3akoH U llepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
. . Menneneera. CTpoeHne aToMOB. XuUMHU€ECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIAH.

[IepBble MOMBITKU KJIACCU(PUKAINN XUMHYECKHUX 3J1eMeHTOB. [loHsATHE O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMEIBHBIE METAIIIbI, TAJIOT€HbI, THEPTHBIE
ra3bl). *2J€MEHThI, KOTOpbIe 00pa3yr0T aM(POTEPHbIE OKCUIBI U THIPOKCUIBL. ™

[lepnognuecknii 3akoH. llepmoamueckas cucTeEMa XHMHUYECKHX DIIEMEHTOB
1. 1. Menpneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckont cucreMbl xumMudeckux syeMeHToB . M. Menneneesa. Ilepuoabsl u
rpynnbl. OU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB IepBbIX 20 XUMUYECKUX 3JieMeHTOB [lepuoanueckoi
cucrembl JI. 1. MenneneeBa. XapakTepUCTMKA XHUMHUYECKOIO OJJIEMEHTa IO €ro
nonoxxenuto B [lepunonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
MOATPYII, B 3aBUCMMOCTU OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
Ilepnogmueckoro 3axkoHa u IlepmoanMdeckor CHUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckass cBs3b. KoBasneHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*DNEeKTPOOTPULIATEIHLHOCTh AaTOMOB XUMHUUYECKUX 3JIEMEHTOB. ™ VIOHHAs CBSA3b.

Crenenp okucieHus. OKHCINTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN JIKCIIEPUMEHT: M3yuyeHUe O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aMMOJEHUCTBUE THMAPOKCUAA LIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIIBITOB, WUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHMUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnNpeaMETHBIX CBA3€H IpU H3YYEHUM XUMHUHA B 8 Kjacce
OCYUIECTBJISIETCS UepPE3 UCIIOJIb30BAHUE KAaK OOIMX €CTECTBEHHO-HAYUYHbIX MMOHATUMN, TaK
W TIOHATUM, SIBISIIOUIUXCS CHUCTEMHBIMU JUIsl OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHBIH (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, KiIaccu(uKaluusg, MepUOJAUYHOCTh, HAOIIOACHHUE, DSKCIIEPUMEHT,
MOJEIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, HU30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUN 3apsii, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHHME BEIIeCTBa, ra3, (PU3MUYECKHE BEIUYHUHBI, CIUHUIBI U3MEPEHHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COJIHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
UCKOIaeMbI€, TOIJIMBO, BOJHBIE PECYPCHI.
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COILEPKAHUE OBYYEHMUS B 9 KIIACCE

BemiecTBo u xumuyeckasi peakius

[lepnomnueckuit 3akoH. Ilepuoguyeckas cuCTEMa XWMHYECKMX JJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIHS, KAJIbLUUS U UX COCAVUHEHUI B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHre BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON pEeIETKU U BUIa
XUMUYECKOU CBA3U.*

Knaccudukaiuys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAsL). XMMUYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTeHeTUYECKas CBsI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanmss XuMUUECKUX PEaKIUi MO pa3IUYHbIM MpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3(P(DEKTY, O U3MEHEHUIO
CTEMICHEH OKHUCIECHUS XUMHUYECKUX DJEMEHTOB, *THO0 O0O0paTUMOCTHU, IO YYaCTHIO
KatanuszaTopa).* OK30- U  OHJIOTEPMHUYECKHME peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusax. [loHsATHEe O TOMOTeHHBIX U TETEPOTECHHBIX
peakuusx. [lonsaTre o xumMuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHS.
@aKTOpBbI, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAaKIUN U MOJOKEHUE XUMHYECKOTO
paBHOBECHS.™

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIU C UCIOIB30BaHUEM METO/1a AJIEKTPOHHOIO OajaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAN. DIJIEKTPOIUTAYECKAS TUCCOIUALIMS.
OJIEKTPOJUTBI U HEINEKTPONUThl. KaTHOHBI, aHMOHBL. *MexaHu3M JUCCOIUAIINU
BEILIECTB C PA3JUYHBIMU BHUJAMU XUMHUYECKOW CBs3u. [loHsTue 0 cTeneHu
nucconuanyu.* CuIbHbIC U CIIa0bIe DJIEKTPOJIUTHI.

Peakuiun moHHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEaKIIMA MOHHOTO OOMEHa 0
KOHIA. [loiHbIE M COKpAIIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ NPEICTABICHUNA OO0 3JICKTPOIUTUUYECKON
mucconuannu. Cpena pactBopa. KauecTBEHHbIE pEaKIMM Ha KAaTHOHbI U AHHUOHBIL:
XJopua-, OpoMua-, HOAUA-, Cyibdar-, kapOoHaAT-, cuiauKar-, Gocdar- aHUOHBI
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Meau (2+), UHKA, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMU KPUCTALUTUUYECKUX
pPElIéTOK HEOPTraHUYECKUX BEIIECTB — META/UIOB U HEMETaIoB (rpadura U anMasa),
CIIOKHBIX BEHICCTB (XJOpHUJAa HATpHUs); MCCICIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJICIOBAHUE
3JIEKTPOMPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIIECCa AUCCOLUALINM KUCIIOT, IIEJI0YEH U
coiiei  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEPUATIOB); IMPOBEJAEHUE  OIIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEaKlMidi MOHHOTO oOMeHa (oOpa3oBaHue
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0CajKa, BBbIJICJIEHUE Ta3a, 00pa30BaHUE BOJIbl); ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPbI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMil  (TOpeHHe, peakuuu pas3iiokKeHUs,
COEIMHEHHS); PAclO3HABaHWE HEOPIaHMYECKUX BELIECTB C MOMOIIBIO KAUYE€CTBEHHBIX
pEeaKuuil Ha HOHBI; PEIEHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hewmeramibsl 1 X coequHeHUs

O6miast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHbIe cTeneHu okucienus. CTpoeHne U Gu3ndecKkrue CBOMCTBA MPOCTHIX BEIIECTB
— rajoreHoB. XMMHUYECKHE CBOICTBA Ha TpUMEpE XJiopa (B3auMOICHCTBUE C METaIaMH,
HEMETaUlaMi — BOJIOPOJIOM M KHUCJIOpOJIoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMHUYECKHE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOpOJa HA OpPraHU3M 4esioBeka.™ BaxkHelime XJIopuabl U UX HaXOXKJECHUE B
IPUPOJE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

CrpoeHre W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpHI.
AnnoTponHble MOIM(HUKAIMK KUCIOpOAA U Cepbl. XUMHUYECKHE CBOWCTBA CEpbl
(B3aummojeicTBUEe *C HeMeTalaMH™ — BOJOPOJOM M KHUCIOPOJOM, METallJlaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM Kuciotamu).* CepoBOJOPOJ: CTPOEHUE,
(¢u3nuecKkue U XMMHYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak MPeICTaBUTENIN KUCIOTHBIX OKCUAO0B. CepHas KuciaoTa: pu3ndeckue
U XuMuyeckue cBoiictBa (oOmme u cnenuduyeckue). Conu cepHOHM KHUCIOTHI,
KayeCTBEHHAs peakuus Ha cyiab(paT-uoH. CepHUCTas KUCIOTA. *XUMUUYECKUE PeaKIuy,
JeXalMe B OCHOBE NPOMBINIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHUCIOTHL. ™
Haxoxnenue cepol u €€ coequueHui B npupoe. [Ipumenenue cepol U €€ COeIMHEHNH B
ObITYy W B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH CpeJbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXAH, 3arpPS3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO01ast xapakTepucTUKa 3J1eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTCIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHEe B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBaA
(B3aMMOJEHCTBHE C METaJUIJaMd M HEMETaUIaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUaK: (pU3NYECKHUE M XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHue™ u mpuMEHEHUE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHMUYECKHE CBOMCTBa (pa3joKeHHeE,
B3aMMOJIEWCTBHE CO WIEIOYaMH), NpUMeHeHHe. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHHUA. A30THas KucioTa, €€ (u3Mueckrue U XUMHUYECKHE CBOICTBa (0Ouue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxkeHue). A30THCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHSI B Kau€CTBE MHHEPATbHBIX YIO0OpEHUH.
*XUMHUECKOe 3arps3HEHUE OKPYXkKalolled cpeAbl COCAMHEHUSIMU a30Ta (KUCIOTHbBIE
JTOK]IM, 3arpsI3HEHHUE BO3/TyXa, MOYBBI U BOJIOEMOB). *

®docdop, *ammotponusie Moaudukanuu docdopa,* Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHMCTBHE C MeETAJJITaMH, HEMETaJUlaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupg docdopa (V), oprodochopHas Kuciora:
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dbu3nyeckre M XUMHYECKHE CBOWMCTBA, *mosiyueHue.* *TloHsTHe O MHHEpaTbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTka 31eMeHToB [VA-Tpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB yIiepoaa U
KpeMHHsI. BajneHTHOCTh M XapakTEpHbIE CTEIEHH OKHUCIEHHS aTOMOB Yriepoja u
KpeMHHusl. PacipocTpaneHnue yriieposia B IpUpoJie, XapaKTEPHbIE CTENEHN OKUCIICHHSL.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, anmasz), ¢GulMUECKUe U
XUMUYECKUE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOICHCTBHE C METAJUIAMH, HEMETAJIAMH,
*KOHIICHTPUPOBAHHBIMU A30THOW M CEpHOM KHcioTamu)*. Ancopouus. Kpyrosopor
yraepoja B npupoje. OKcuabl yriepoaa, ux (puandeckue M XUMUYECKHUE CBOMCTBA,
NOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpraHuM3M 4YeloBeKa. *DKOJIOrHYeCcKue
npo0Osemsl, CBs3aHHbIe ¢ OKcusioM yriepoaa(lV); runoresa rio0ambHOTO MOTEMICHUS
KJIMMaTa; MapHUKOBBIN >PdeKkT.* VYronpHas kucioTa U €€ coiu, ux (Qusmyeckue u
XUMHUYECKHE CBOMCTBA, *moiydyeHHe U mnpuMmeHeHue.* KauecTBeHHas peakuusi Ha
kapOoHaT-uoHbI. Mcronb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOmue mpenctaBieHus 00 OCOOEHHOCTSAX COCTaBa M CTPOECHHSI OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MEeTaHa, STHIICHA, 3TaHOa, YKCYCHOU KUCTOThI. *Mx
COCTaB U XuMHU4eckoe cTtpoenue. Kinaccudukanus oprannyeckux Bemects.™ [lonarue o
OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpaX, O€JIKaX, YrJIeBOJaX — M UX POJIA B KU3HU
yesoBeka. *MarepuanbHOE €JMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COeTMHEHM. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpuUMeEpe
B3aUMOJEHCTBUS € MeTalyIlaMd M HeMeTalylaMu), *nojyyeHue* W NpHUMEHEHHE.
*CoeauHenus kpeMHus B npupoje. O6mue npeacrasieHus o6 okcuae kpeMuusa(IV) u
KpeMHHUeBoW kuciore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, MOJyYEeHUE U
IpUMEHEHHUE B OBITY, TPOMBIIUICHHOCTH (B MEAUITMHCKOM, JIEKTPOHHOM, CTPOUTEIILHOMN
u 1p.). Baxuelimue cTpouTelbHbIE MaTepHajbl: KepaMHKa, CTEKIO, IIEeMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XHUMHUYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lioB HEOPTraHWYECKHX BELIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; IIPOBEICHHE KAUECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HaONIOZIeHUE MPU3HAKOB HX TNPOTEKAHUs; OMBITHI, OTpaxarolmue Q(U3NYECKUe U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHME C 0Opa3uamMu  XJIOPUJI0B  (TajJOTreHUIOB);
O3HaKOMJIEHHE C oOpasuaMu cepbl U €€ COEeIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BUJICOMATEpHANIOB); HAOIIOJACHHE Ipolecca OOYINIMBaHMS caxapa IOJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHNE XUMUUYECKIX CBOMCTB pa30aBICHHOM
CEpHOM KUCIIOTHI, MPOBEJCHNE Ka4eCTBEHHOW peakluy Ha Cylb(aT-uoH U HaOII0AeHIE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHU (BO3MOKHO MCIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u (hochopHBIX yA0OpEeHUH; MOTyYeHHe aMMHUaKa U U3y4eHUE €ro CBOICTB; MPOBEICHUE
KaueCTBEHHBIX peaKkluid Ha MOH aMMOHUS U (ochaT-uOH U U3YyYECHHE NMPU3HAKOB UX
IIPOTEKaHMs, B3aUMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOJB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHWE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
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BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHMCTBOM MPOTUBOrasza; IOJYyYCHHUE
YIJIEKUCIIOTO ra3a U M3yYEHUE €ro CBOWCTB; MPOBEJICHUE KAUECTBEHHBIX PEaKIHMM Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M U3yYCHHE NMPU3HAKOB MX MPOTEKAHMS; O3HAKOMJICHHE C
MNPOAYKIMEW CHIIMKATHOW MPOMBIIIJICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 I10
TeMme «BaxHenire HeMeTaJUIbl M UX COCIHUHCHUS.

Mertamibl 1 UX COETUHECHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX JIEMEHTOB — METAaJJIOB Ha OCHOBAHUM UX
noJioxkeHus B [lepuoguueckon cucreme xuMudeckux 3neMeHToB . . MenneneeBa u
ctpoeHus atomoB. CTpoeHne MeTamnoB. Meraiuueckas CBSI3b M METAJUINYECKas
KPUCTAJUIMYECKAsT PEMIETKA. OJIEKTPOXUMUUYECKUM PAJ  HANPSIKEHW METaJUIoB.
dusnyueckue U XMMHUYECKHE CBOWCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOJIOM, kuciaoTamu). *O01ue cnocoObl nmoiaydeHus: Mmetamio. [lonarue o koppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3alUThl MX OT Koppo3uu. CmiaBbl (CTajb, YyTyH,
JIOPATIOMUHUM, OpOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH. ™

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanMyeckol cucremMe XUMHYECKUX
anemeHToB /1. 1. MenneneeBa; ctpoenne atomoB. Haxoxnenue B npupoae. Pusndeckue
1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCUIbI M TUIPOKCHUIBI HATPUS
u kanud. [[puMeHeHre menoYHbIX METAIIOB U UX COEAUHECHUM.

[Ilenouno3eMenbHBIE METAIUIBI MATHUM U KaJIbLHI: TIOJI0keHUE B [lepnoanueckon
cucteMe XuMudeckux 31eMeHToB 1. 1. MenaeneeBa; CTpOeHHE UX aTOMOB; HaXOKJICHUE
B mpupojie. OPu3nueckue U XMMHUYECKUE CBOMCTBAa MarHusl M Kajbuus. Baxuelmue
COCIMHEHUS KalbIUs (OKCHI, THIPOKCUI, coiH). *JKEcTKocTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe XUMHYECKHUX SJIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUME aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMHUYECKUE CBOMCTBA amOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA U TUIPOKCUJIA
AJTFOMUHMUSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
1. 1. MenneneeBa; CTpoe€HHE aToMa; HaxXOXKIEHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA JKelie3a (B3auMOACHCTBHUE C METaJUIaMH, KUCIOTaMU U COJISIMU).
Oxcuael, tunpokcuabl u conu sxkenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*nonayyeHue.*

XUMHUYECKHUH SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMy METaJlIOB U CILIABOB, UX
(Gu3HUEeCKUMU CBONCTBAMU; HU3y4YEHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCH/IA KAJIBIIUS U
HaTpus ¢ BOJIOHM (BO3MOYXHO MCIOJIb30BAHUE BUIECOMATEPUATIOB); UCCIIE0BAHUE CBOMCTB
AKECTKOM BOJBI, Mpollecca TOPEHHs Kejle3a B KUCIOpOoAe (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIM HA MOHBI (MarHus,
Kanpuud, amoMunus, nuHka, xenesa(ll) m xeneza(Ill), menu(Il)); nabmronenue u
ONMCAHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHM HMOHAMU HATpUsl, Kalausg W KajablUs
(BO3BMOKHO HCIMOJIb30BAaHUE BHUICOMATEPHUAIIOB); UCCeq0BaHUEe aM(OTEPHBIX CBOMCTB
TUJPOKCHUAA ATFIOMUHUS U TUAPOKCHUAA I[IMHKA; PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a7a4 10
Teme « BaxHeWIme METAIUIBI U UX COCTUHEHUS.
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XuMus U OKpyXKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOU
KA3HU 4YelloBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. I[lepBas mnomomp 0OpU  XUMHUYECKHX OXKOTrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. *

*XUMHUECKOE 3arpsi3HCHUE OKpYXarolleil cpenapl (mpeaenbHas JoMycThUMas
koHieHTparnus BemecTB — [1JIK). Pois XumMuu B pereHnn 3KoJIOrMYecKux mpooiem.™

*TIpupo/iHbIE HMCTOYHUKH YTJIEBOJOPOAOB (Yyrojib, HPUPOJIHBIA ra3, HedTh),
IPOJIYKTHI UX TepepabOTKH, UX POJIb B OBITY U MPOMBIIIUICHHOCTH. *

XUMUYECKUI IKCIEPUMEHT: M3y4eHHE 00pa3lioB MaTepuajoB (CTEKJIO, CIUIABBI
METaJIJIOB, TIOJIUMEPHBIC MaTepHaIbl). ™

MexnpenMeTHbIe CBSI3H

Peanmnszanpss MeXNpeaMETHBIX CBA3EHM IIPM H3YYEHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCS UEPE3 UCITOJIH30BAHUE KAaK 00X €CTECTBEHHO-HAYYHbIX MOHATUMN, TAK
U TOHATUMN, SIBISIIOUIUXCS CUCTEMHBIMU JUISl OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOT'O LUKIIA.

OO611ue ecTeCTBEHHO-HAayYHbIE TOHATHS: HAYYHBIN (PakT, TMIIOTE3a, 3aKOH, TEOpUsl,
aHalIu3, CHUHTE3, KiacCU(UKaIMs, TEePUOANYHOCTh, HAOIIOIEHUE, HKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHUS,
MaTepHUaJIbl.

®duznka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3IEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTOIEMEHT, BELLIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYecKas pemeérka, CIUIaBbl, (U3NUECKHe
BEJIUYMHBI, E€AUHUIBI H3MEPEHHs,, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ConHre.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, H3KOCUCTEMA, MUHEPAIbHbIC
yA0OpEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbrarel ocBoeHusi odywatouumuca c¢ 3IIP yueOGHOro mpenmera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapratamMu dDenepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HAUNMBIMU SIBIISTFOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUS IIPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHuUs
JOCTUTAIOTCST B XOJiIe OOy4YeHUs XHMHUU B €IUHCTBE Y4e€OHONW M BOCIUTATEIIHHOU

ACATCIbHOCTH B COOTBCTCTBHHU C TPpaAULIMOHHBIMH pOCCHﬁCKHMH COOMOKYJIbTYPHBIMU U
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JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMU B OOIIIECTBE MTPaBUIIAMU U HOPMaMU
MOBEJEHUS U CITIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIIU3ALUU
00yyaromuxcs.

JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMA M PAaCIIUPEHUE
OMbITa ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOIIECHHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMAaHHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpManuend o MepeaoBbIX
NOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

2) rpa)x/1aHCKOT'O0 BOCIIUTAHUS:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOLLIEHUN
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEeI0BATENbCKOM, TBOPYECKON U APYTUX BHIAX JAESITEIIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  INPU  BBINOJIHEHHH  Y4EOHBIX,
MMO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHMMAHUIO U B3aUMONOMONIIM B IPOIECCE 3TOMN
y4eOHON JesATeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBAapMIlled C NO3WLHM HPABCTBEHHBIX W IIPAaBOBBIX HOPM C YYETOM OCO3HAHUSA
NOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U COCTABISIOLINX OCHOBY
JUIA TIOHMMAaHHUS CYIIHOCTH HAYyYHOW KapTHUHBI MHpa, MPEACTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOM Cpesioil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJICHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIX 151 OOBSICHEHUSI HA0II0AAaEMBIX MTPOLIECCOB U SIBJICHUI;

MO3HAaBaTENbHOM, MH()OPMAIIMOHHOW W YMUTATENbCKOW KYJIBTYphl, B TOM YHCIIC
HAaBBIKOB CAMOCTOATENIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMHU HHPOPMALMOHHBIX TEXHOJIOTU;

uHTepeca K OOYyYEHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0Opa30BaHuUI0, MPOSKTHON M UCCIIEOBATENLCKON EATEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEUIIIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3710pPOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUIA U HEMIPUITHS BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHHUsS] aJIKOroJi, HAapKOTUKOB, KypeHHUs), HEOO0XOJUMOCTH
coOJIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyA0BOTO BOCIIUTAHUSI:
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MHTEpEca K MPAKTUUECKOMY H3YYEHMIO MPOQPECCUl U TpyAa pas3IudyHOIO poja,
YBOKEHHUE K TPYLy M pe3yJbTaTaMm TPYAOBOM NEITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUS NMPEIMETHBIX 3HAHUHM M0 XUMHUHU, OCO3HAHHOTO BbIOOpA MHAMBUIYAJTBHON
TPAEKTOPUHM MPOAOCHKEHUS OOpa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, yCIEUTHOU
npo(hecCHOHANFHON JEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUW, TOTOBHOCTDH
a/IanTUPOBATHCA B MPO(EeCcCHOHAIBHOM cperie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH LIETIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, OHUMAaHUs LIEHHOCTH 310pOBOTO M 0€30I1acHOTrO
oOpa3a HU3HU, OTBETCTBEHHOI'O OTHOIIEHHMS K COOCTBEHHOMY (U3NYECKOMY H
IICUXUYECKOMY 3/10POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJEHUS IpaBuil O€3011aCHOrO
HOBEJICHUS MpU padoTe C BELIECTBAMHU, a TAK)KE B CUTYaLUsX, YTPOKAIOIIUX 3A0POBbIO U
YKM3HU JTIOACH;

CHOCOOHOCTH MPUMEHATh 3HAHHUS, MOJy4YaeMmble NPH HU3YYEHUU XUMUHU, IS
pelIeHns 3a/1a4, CBA3AHHBIX C OKPYKAIOLIEH NPUPOJHON CPENOM, NOBBIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpbl, OCO3HAHUS INI00AIIBHOTO XapaKTepa SIKOJIOTHYECKUX MPoOIeM
U IyTEN X PEIICHUS TOCPEACTBOM METOJ0B XUMUU;

DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B ITIO3HABATEIIBHOM,
KOMMYHHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBI  TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMHU IMO3HABATEIBHBIMH JACHCTBUSMHU, B TOM
qHUCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBHS MPOCTHIX XUMUYECKUX SIBICHHI;

OCYIIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMHUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTHYECKUX OTepaIui;

CTPOUTH JIOTHYECKOE CYXACHUE TIOCIIe IPEIBAPUTEITLHOTO aHAIN3a, BKIFOUAIOIIIEe
YCTaHOBJICHUE MPUINHHO-CIICACTBEHHBIX CBA3EH

co371aBaTh, MPUMEHSTh U MPEOOPA30BHIBATh 3HAKU U CUMBOJIbI, MOJICIH U CXEMBbI
JUTSI peIieHusT y9eOHBIX U TTO3HABATEILHBIX 3aa4 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
TIOCJICJICTBUS;

2) 0a30BbIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO TT€/Iarora MPOBOJANTh XMMUYCCKHUN OIBIT, HECJIOKHBIN SKCIICPHUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CJICACTBEHHBIX CBS3eH
1 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHMS, OTIBITA,;

3) paborta ¢ uHpOpMaIKek:

BBISIBIIATH JePUIIMTH MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;
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npeodpa3oBbIBATh MH(POPMAITHIO U3 OJTHOTO BUA B APYTroi (TabIUIly B TEKCT U
p.);

HUCKAaTh HUIIN OT6I/IpaTB I/IHCI)OpMaLII/IIO NI JaHHBIC U3 MCTOYHHUKOB C y‘—ICTOM
MPeJIOKEHHON yueOHOU 3a1auM U 3aJaHHBIX KPUTEPHEB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BEIBATh y4eOHOE B3aMMOJICHCTBHE B TPYIIe (OmpeaensaTh o0mue e,
pacnpenesnsiaTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEJIbHO COCTABIIATh YCTHBIE U NMHChbMEHHbBIC
TEKCThl C HCMOJIb30BAHHEM WIUIFOCTPATUBHBIX MAaTEpPUATIOB ISl BBICTYIUICHUS TEPEN
ayJIUTOPUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; padOTaTh WHJMBHUAYAJIbHO W B TPYIIE: HAXOAUTH 0OIee
pelieHre W paspemartb KOH(PIMKTHI HAa OCHOBE COTJIAaCOBAaHMS MO3UIMM W ydeTa
HMHTEpPECOB; (OpMYJIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOErO BKJAJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3ACisiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TIEpe] TPYMIIIOi.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpMYyJIHpPOBaTh Y4yeOHYIO MPOOIEMY, ONPENCTsATh IEJb
y4eOHOM eI TEeTbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJSI, CaMOOLICEHKH, TMPUHATHUS PEUICHUA W
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEILHOM €S TEIIbHOCTH;

COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3YyJbTaTaAMHU, OCYILIECTBIISIThH
KOHTPOJIb CBOEW JESATEIbHOCTH B IMPOIECCE JIOCTUKEHUSI PE3yibTaTa, OINPENECHsATh
CIOCOOBI ICUCTBUI B paMKaxX MPEJJI0KEHHBIX YCIOBUI U TpeOOBaHMIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOLLIECHCS CUTYAIUEN;

JlaBaTh aJICKBATHYIO OLEHKY CUTYaIlMU U MIpeJiarath 1jiaH €€ U3MCHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUH y4eOHOU
3a/1a4u;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEeATEeIbHOCTH, OMPEACNSITh TO3WTUBHBIE HM3MEHEHUS W HalpaBlICHUs, TpeOyrolne
nanbHeuIen padoTsl;

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

INPEAMETHDBIE PE3VYJIBTATHI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEpKAHUS,
YCTaHOBJICHHOTO JaHHOW DepepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYYHbIE
3HaHUS, YMEHHUS W CHOCOOBbI JAeMcTBUH, cnenuduyeckre aias y4eOHOro mnpeamera
«XuUMHs», BUABI IEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALMH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIMSIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SBIICHUM IPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIeH KyJIbTypbl U NPAKTUYECKOM
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JeSTEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00111€CTBa; TOHUMAaHUE MECTa XUMUHU
Cpeau APYruxX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUMHOIO anmnapaTa i CHMBOJIMYECKOTO SA3bIKa XUMUU TSI
cocTaBieHus (OPMYJT HEOPTaHUIECKUX BEIIECTB, YPABHECHUN XUMUYECKUX PEaKIuii (C
ONOpPOM Ha aJIrOpUTM YYEOHBIX JIEMCTBMI1); BIaJACHHE OCHOBAMU XHMHUUYECKOM
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE UCIIOIB30BaTh €€ ISl pelIeHUS
y4eOHO-TI03HABATEIFHBIX 33/1a4 C MOMOIIBI0 YUYHUTENST, YMEHUE HCIOIL30BaTh MOCIH
IUTs1 OOBSICHEHUS] CTPOCHUSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OITOPOM Ha ONpeICICHHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C MOMONIbIO YUUTENs
OPUMEHATh CUCTEMY XMMHUYECKMX 3HAHMM [JIsl YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B TMpoOIEcce
BBITIOJIHEHUSA YYEOHBIX 3aJaHuid W TMpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BOKHEHUIINE XUMHUUYECKUE TOHSATUSA: XUMHUUYECKUU DJIEMEHT, aTOM, MOJIeKyJa,
BEIIIECTBO, MPOCTOE M CJOXXHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs M MOJEKYJsIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasi PEAKIUs, pPEaklHH COCAUHCHUS, PEaKIUH Pa3JIOKEHUS, PEaKIUU
3aMelIeHHUs], peakiui oOMeHa, TeIIoBOM A(DPEKT peakiuu, 3K30- U IHIOTEPMUUYECKUE
peakIuu, pacTBOP, MaccoBas JI0Js XMMUYECKOTO 3JIEMEHTa B COCIWHEHUH, MaccoBas
JIOJISI ¥ TIPOLICHTHAsI KOHLIEHTPAIIMs BEUIECTBA B PACTBOPE, PO aTOMAa, SJICKTPUUECKUIA
CJIOM aToma, aToOMHasi OpOuTaj b, PaguyC aTroMma, BaJEHTHOCTh, CTENIEHb OKHUCIICHHS,
XUMHYECKasl CBS3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS. M HEMOJSpPHAs KOBAJEHTHAs
CBSI3b, MOHHAsA CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMUECKas peuieTka (aToMHas,
MOHHAs, METAJUINYecKasi, MOJEKYJspHas), MOH, KAaTHOH, aHWOH, JJICKTPOJIUT M HE
ANIEKTPOJUT,  AJIEKTPOJUTHYECKAsT JIMCCOIMAIlMsA, pEeaKIuu HOHHOro OoOMeEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEaKIMU, OKHUCIUTEIh U  BOCCTAHOBUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHHE, DJIEKTPOJIM3, XMMUUYECKOE paBHOBECHE, OOpaTHUMBbIE U
HEeoOpaTUMBbIE pPEaKIMH, CKOPOCTh XMUMHUYECKOM peakIluu, KaTaau3aTtop, MpeaesibHO
nomyctumas konuentpauus (I1/1K), koppo3ust MeTaiioB, CIUIaBhI;

OCHOBOTIOJIAraoIINe 3aKOHBI XUMUU: 3aKOH COXpaHeHHUs Macchl, [lepuoanueckuii
3akoH /[. 1. MeHnieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHAs TEOPHs, TEOPUsl DICKTPOIUTUUYECKOU
JIUCCOLIMAIINM, a TAKKE MPEJICTABICHUS O HAYYHBIX METOJAX MO3HAHMS, B TOM YHCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETHUECKUX METOAAaX MCCIIECIOBAHUS BEIIECTB U M3YUYEHUS
XAMUYECKHUX PEaKIIU;

MPEACTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamnyc aromMa, BIEKTPOOTPUIATEIBHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
NOATPYMIAax) U AJIEKTPOHHOTO CTPOSHUSI aTOMa; YMEHHE OOBSICHSATH CBS3b IMOJIOXKCHUS
sanemeHTa B llepuonnueckoil cucTeMe ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj slpa, 0o0Ilee YUCIO AJIEKTPOHOB),
pacripesieieHueM 53JIEKTPOHOB IO JHEPreTUUYECKMM YPOBHSM aTOMOB IMEPBBIX TpeEX
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MEPUOIOB, KaJIus W KaJIbIUS; KIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTBI C OMOPON Ha
onpeneneHus: GU3NIECKOro CMbICIA ITU(GPOBBIX JAHHBIX TEPUOTUICCKOMN TaOTUIIHI,

yMEHUE KIaCCU(PUITUPOBATH XUMUICCKHE JIEMEHTHI, HEOPTaHUIECKUE BEIIECTBA U
XUMUYECKUE PEaKIMA C OIMOPOM Ha CXEMBI; OMPEEIAITh BaJCHTHOCTh M CTCTCHBb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XHMHYECKOW CBSA3M W THUIT KPUCTAIUTMUECKON
CTPYKTYPBI B COSIMHEHUSX, 3apsi] HOHA, XapaKTep CPeIbl B BOAHBIX PACTBOPAX BEIIECCTB
(KMCTIOT, OCHOBAHWM ), OKUCITUTENb M BOCCTAHOBUTEI 10 AJITOPUTMY YUE€OHBIX ICHCTBHM;

yMEHHE XapaKTepu30BaTh C OIMOPOM Ha cXemMy (PU3MUECKHe M XHUMHYECKHE
CBOMCTBA IIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO/I, TpaduT, aiMa3, KpeMHHUH, a30T,
docdop, cepa, XJop, HATPUH, KA, MarHUH, KaJIbIIUNA, AJITIOMUHHM, )KEeJI€30) U CI0KHBIX
BCILIECTB, B TOM 4YHCJE€ HMX BOJHBIX PAacCTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPOI,
CEPOBOIOPOA, OKCHABI U TuApoKcuasl MetawioB | - IIA rpynm, amomunus, meau (I1),
nuHka, xeneza (II u II1), okcunsr yrnepoaa (I u 1V), kpemuus (IV), azota u dhochopa
(III m V), cepol (IV m VI), cepHucras, cepHas, a30TUCTas, a30THas, docdopHas,
yToJbHas, KpEMHUEBAs KUCIIOTA M X COJIN); OMTUCHIBATh C OMIOPOW Ha TUTAH U KITFOUYEBBIC
CJIOBa; YMEHHUE MMPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH
OT MX COCTaBa M CTPOCHHUS TIOCIE MPEABAPUTEIBHOTO aHAIMW3a IO PYKOBOICTBOM
mejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOKHOCTH
MPOTEKAHUS XUMHUUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIICCTB U
XUMHUYECKUX MPOIECCOB HAa OPTAaHM3M YEJIOBEKA M OKPYKAIOIIYIO TIPUPOTHYIO CPEY;

YMEHUE COCTaBJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4eOHBIX JIeHCTBHIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKIii (B TOM YMCIIE PeaKluii MOHHOTO OOMeHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN), WIIIOCTPUPYIOIIUX XUMHYECKUE
CBOWCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEIIECTB, a TaKKe
MOJITBEPKIAAIONTUX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJIO XHMHUYECKOTO DJIEMEHTA B COCAMHEHUH, MAaCCOBYIO JTOJTFO
BEIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta30B C OMOPOH Ha
obmue hopMyJsIbl; YMEHHE MTPOBOIUTH PACUETHI TI0 YPABHEHUSAM XUMUYCCKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM U MAaCCy PEarceHTOB HIIM MPOJAYKTOB PEAKITUH C
OMopoil Ha 00paszel], aNropuT™M y4eOHBIX JEHCTBU;

BJIQJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS (HAOJI0ICHUE, N3MEPCHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyUYCHUHM BEIICCTB M XHUMHYECKUX SIBICHUH C
OTOpOM Ha aJITOPUTM YYEOHBIX JEUCTBHM; yMeHHe cHOopMyIupoBaTh MpoOOJIEMYy U
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIIBIO TIeJ[arora; 3HaH|e OCHOB 0€301MacHON padoThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U 1a00paTOPHBIM 000PYyI0BAHHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIICTYIOITUX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOICTBOM YUYUTENs C OOCYXKICHUEM IIjIaHa
PabOTHI MJIM COCTABIICHUEM TaOJIHIIBI:

W3YUYCHUE U ONMCAaHNUE (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (U3HUCCKUMHU M XUMHUECKIUMHU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKHN MPOTEKAHUS XUMUYECKUX PEAKITNI;

U3YYCHHUE CIIOCOOOB pa3/ielieHUsT CMECeH;

TOJTYYCHHUE KUCIOPO/Ia U U3YUCHUE €T0 CBOMCTB;
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IIOJIy4EHHUE BOJOPOJA U U3YUYECHHE €T0 CBOWCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4eHHUe €ro CBOMCTB;

MOJIyYEHUE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHNE M OINMCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX
KJIACCOB;

IPUMEHEHUE HHAMKATOpPOB (JIakMyca, METWiIopaHxka M (eHondranenHa) ais
ONpPENEIICHUS XapaKTepa Cpelibl B PACTBOPAxX KUCIOT U LIEN0YEH;

U3Y4EHUE B3aMMOJEHCTBHMS KHUCIOT C MeETaulaMM, OKCHJIAaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBaHUSMH, COJISIMY;

IIOJIy4eHUE HEPACTBOPUMBIX OCHOBaHUM;

BBITECHEHUE OJIHOTO METasuIa IPYrUM U3 PacTBOPA COJIH;

UCCJIEI0BAHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIOB aJTIOMUHHUS U LINHKA;

pEelIeHHEe  HKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUINY;

pelIeHHe  3KCHEPUMEHTANbHBIX 3aJad 10 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIMS;

pElIeHHE 3KCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BakHeillline HeMeTauIbl U UX
COCIMHEHHUS;

pelIeHHE SKCHEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxseWmme Meramibl U UX
COCIMHEHHUS;

XUMHUYECKUE IKCIEPUMEHTHI, HIUTIOCTPUPYIOLINE PU3HAKNA MPOTEKAHNS PEAKLINN
WOHHOTO OOMEHa;

KAUECTBEHHbIE DPEAKUWM Ha NPUCYTCTBYIOIIWE B BOJHBIX PAacTBOPAX HOHBL
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHbI aMMOHHUS, MarHus, Kajblus, allOMUHUA, *kene3a (2+) u
xenesa (3+), meau (2+), uuHKa;

YyMEHUE TMPEACTAaBIATh PE3yNbTaThl dAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0KA3aTeNIbCTB, IPaUKOB U TAOJHUI U BBISBISATH YMIMPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWJIaMU 0€30MaCHOTO OOpallleHHs ¢ BEUIECTBAMU, UCIOJIb3yEMbIMU
B IIOBCEHEBHOM JKU3HU, a TAK)KE MTPABUJIAMU TIOBEICHHUS B LIEJIAX COEPEXKEHUS 310POBbS
M OKpY’Kalolllel MPUPOTHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha
’KUBBIE OpPraHM3Mbl OIPEAENCHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHbBILECHUS WU
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHUE 3HAUYEHHUS >KUPOB, OEJIKOB,
YTJIEBOOB JIJIsI OpraHU3Ma Y€JI0BEKa;

BJIAJCHUE OCHOBAMM XWUMHUYECKOM TIPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHHE
MPaBUJIBHO MCIOJIB30BaTh HW3YYEHHBbIE BEIIECTBA M Marepuanbl (B TOM YHCIIE,
MUHEpAJIbHBIE YAOOPEHUs, METaUIbl U CIUIaBbl, MPOJYKTHI MEPepadOTKU MPUPOTHBIX
UCTOYHUKOB YTJIEBOAOPOJOB (yIiisi, MPUPOJHOTO ra3a, HedTH) B OBITY, CEIBCKOM
XO035MCTBE, Ha TMPOMU3BOJCTBE;, YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBLHOTO
UCIOJIb30BaHUS U3YYEHHBIX BELIECTB U MAaTEPHUAJIOB;

YMEHUE YCTAaHABIMBATH CBA3M MEXKIY PEAJbHO HAOIIOJA€MbIMU XUMHUYECKUMHU
ABJICHUSIMU M TIPOLECCAMHU, MPOUCXOMASIIMMH B Makpo- U MHUKPOMHpPE, OOBSCHATH
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OPUYUHBI MHOTOOOpPA3usi BEIIECTB, YMEHHE HHTETPHPOBATh XHMHYECKHE 3HAHHUS CO
3HAHUSAMU APYTHX yU4eOHBIX IPEAMETOB C IIOMOIIBIO IIe[arora,

npeAcTaBieHrHe o cdepax IpodeCCHOHAIBHOW ESITCIBbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha TOCTHIKCHUAX XUMHUYCCKOM
HAyKH; HAJMYKE OIbITa pabOThI C PAa3IMUYHBIMUA UCTOUYHHKAMU MH(GOPMAIIMH 110 XUMHHU
(Hay4HO-TIONYJIIpHAs JUTEpaTypa, CIOBapH, CIPABOYHUKH, HHTECPHET-PECYPCHI) C
OIOPOH Ha aJrOPUTM: YMEHHE OOBCKTHBHO OIICHHBATH MH(OPMAIIUIO O BEIIECTBAX, X
IPEBPAIICHUSX U MPAKTHYCCKOM MPUMEHCHHH.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHUS Y4eOHOTO TIpeaMeTa
«Xumus», pacrpeiesieHHbIe TI0 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam (GOpMyIHpPYIOTCS IO MNPUHIMITYY JA00aBIEHUS HOBBIX
pe3yJbTaTOB OT roja K IOy, YK€ Ha3BaHHbIE B IMPEIbIAYIIUX TOJax IMO3UIUH, KAK
MPaBUJIO, IOCJTOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3yJbTaThl OYEPETHOTO ToJ1a
[0 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEIbIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHASA U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEJIbHAS AaTOMHAas W MOJIEKYJsIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBast OIS XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUHM, MOJSIpHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
*3JEKTPOOTPULIATEILHOCTH ™, CTENIEHb  OKHCJIECHUS,  XMUMHUYECKas  peaklus,
KJIaccu(pUKauusg peaklil: peakuuyd COEAUMHEHUS, PEaKUUU Pa3JIOKEHMs, pPEaKIUu
3aMEIlIEeHMs], peaKMi 0OMEHa, 3K30- U SHJIOTEPMHUECKUE PEAKLIUH; *TerIoBOM 3P deKT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aTOMa,
XUMUYECKasi CBA3b, MOJSIPHAS. W HEMOJspHasi KOBAJCHTHAsl CBSI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWUOH, PacTBOP, MAccoBasl JIOJIs BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. . 1) u
IPUMEHSATH 3T IOHATHS IIPU ONMCAHUM BELIECTB U UX ITPEBPAILCHHI;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUIsI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XUMUYECKUX PEaKIUi, 3JIEKTPOHHOTO OaaHca;

OIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApPHBIX COEIMHEHHUSX C OMOPOM Ha OMpENENCHHUs, B TOM
YHUClie CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHUU 1O (QopMysnaM; BHUJ XUMHUYECKOM CBsI3U (KOBAJIGHTHAsT M HOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
YUUTENSl NMPUMEHATh CUCTEMY XWMHMUYECKHX 3HAHUM, Uil YCTAHOBJIEHUS B3aWMOCBS3U
MEXAY U3YYEHHBIM MaTE€pHaIOM U MPHU MOJYYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padoTe
C UCTOYHHUKAMHU Xumudeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
ONepUpOBaTh UMHU Ha 0230BOM YPOBHE, IPUMEHSITH NP BBINOJIHEHUN YU4E€OHBIX 3aJaHUN
U PEIICHUU PacueTHBIX 3a/lady C OMOPON Ha aNrOpUTM Y4YEOHBIX AECUCTBUN M3yUEHHBIE
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3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon J1.1. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHasi TEOpUs.
CooTHOCHUTHh 0003HAa4YEHUsS, KOTOphIe MMEIOTCsA B Tadnwmie «llepmomumdeckas cucrema
xuMudeckux a3nemMeHtoB . U. MenzaeneeBay € YHCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMMUECKHUX DJIEMEHTOB (COCTaB W 3aps] sjapa, oOllee YHUCiIo
AJIEKTPOHOB U pachpeeieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DOJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMHU BEILIECTB, IO
TErI0BOMY 3(PQeKTy, M0 U3MEHEHUIO CTENEHU OKHCIICHUS XUMHUYECKUX IJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUI C OMOPOIM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpaIICHUN B Pa3IMUHBIX YCIOBHUAX MOCIIE
MPEIBAPUTEILHOTO O0CYKACHUS C MEeIaroroMm;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3Je€MEHTa 1Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XMUMHUYECKOW pPEaKIUH C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEIBHON NIEITENBbHOCTH — AaHAIU3 H
CUHTE3, CpaBHEHHE, OO0O0OIlEeHHEe, CHUCTeMaTH3alus, KiIacCu(pUKalNs, BbISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl U3Y4YEHUS CBOWCTB BEHIECTB U XUMHUYECKHUX
peaKkiiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOMI0ICHUE, H3MEPEHHE,
MOJICTUPOBAHUE, HKCIEPUMEHT *(pealibHbIA M MBICICHHBIN)* TOA PYKOBOJCTBOM
neaarora;

CJIeI0BaTh NpPaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYI0M W J1abopaTOpHBIM
o0opynoBaHuEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUUYECKUX OIBITOB 1O MOJYYCHUIO U
coOHMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
PacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MPOBOAUTh XUMHUECKHE DKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUECH M
KHUCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHX U Jp.),
MOJITBEPIKIAIONIUX KAYECTBEHHBIN COCTaB HEOPTaHUYECKUX BEIIECTB (KaueCTBEHHbIE
peaKuy Ha UOHBI) TI0JI PYKOBOJCTBOM I1€/1arora.

9 KJIIACC

PacCKpBhIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATHUN: XUMHUYECKUN DIIEMEHT,
aToM, MOJIEKyJla, WOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPHUIATEIHHOCTD, CTEMEHb OKHUCICHUS, XUMHUYECKas pEeaKIus,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DJICKTPOIUTHUECKAST TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTanu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIE
peaKImu™, OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKUCINUTETh, BOCCTAHOBUTEIb,
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OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOMNHUs, amM(pOTEPHOCTh, XHUMUYECKAs CBA3b
(KoBaJIeHTHasi, HMOHHAs, META/NIMYECKas), KPUCTAJUIMYECKasl peleETKa, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTb XHMMHYECKOW peakuuu™, NpelesabHO AOIMyCTUMAas
kontentpanus (I1/IK) Benectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUH (cM. M. 1) u
MPUMEHSTH 3TU MOHSTHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI ISl (PUKCAIMU PE3yNbTaTOB HaOIIOJCHHUIA,
cocTaBieHus] (GOpMys BEHIECTB U YpaBHEHUM XUMHMUYECKUX PEaKIMi, 3aIUCU JaHHBIX
yclioBuii 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [leproauyeckoit cucreme u
Ta0JIMIle PACTBOPUMOCTHU KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJISl BBITIOJTHEHUS 3a/laHUH.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XWMHYECKHUX DSIIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCy COEIMHEHMI C OIIOPOM Ha ONIPEEIICHMS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUJIBI
XUMUYECKON CBsSI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKas) B HEOPTaHUYECKHX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAHHME: *OMHCHIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: PAa3iN4arTh MOHITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
00JIbILIKE MIEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUSI, KOTOPbIE UMEIOTCSI B IEPUOAUYECKOM
Ta0JIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YnUCIo AIEKTPOHOB U paclpeieSieHue UX MO 3IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B INpeAesiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThl; HEOPraHMYeCKHUEe BELIECTBA;
XUMHUYECKUE peakiuu (0 YKMCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter1oBoMy 3G (eKTy, M0 U3MEHEHUIO CTENIEHEW OKHUCIICHUS XUMUUYECKUX DJIEMEHTORB) C
ONOPOU Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMUYECKHUE CBOWCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIAN C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMSI AJIEKTPOJIUTHYECKON AMCCOUMALMM KUCIOT, LIEN0YEH U
COJICH; TOJHBIE U COKpAIEHHBIE YpaBHEHHUS peakUuii HOHHOTO OOMEHa; ypaBHEHUs
peaKLnii, TOATBEPHKAAONINX CYIECTBOBAHNE T€HETUUECKOU CBSA3M MEXIy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

packpbIBaTh CYILHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJCTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

POTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH MPOTEKAaHUSI XUMHUYECKHX MPEBpallleHUd TMOcjiae MNpelBAPUTEIHLHOTO
00CYXKIEHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJSIDHYIO MAacChl BEIIECTB;
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MacCOBYIO JIOJIK0 XMMHYECKOI'O 3JIEMEHTa M0 (popMysie COEIMHEHUs; MAaCCOBYIO JIOJIIO
BEILIECTBA B PAaCTBOPE; MPOBOAMTH PACUETHl M0 YPABHEHHUIO XUMHUYECKOM PEAKLMH C
OIIOPOM Ha aJrOpUTM;

CJIEI0OBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1a0OpaTOPHBIM
000pyOBaHMEM, A TaKKe€ MpaBWJIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSMH T10 BBIITOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

IIPOBOJUTE pPEAaKUW{, MOATBEPKIAAIOIIME KAaYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM NYTEM XJOpUA- OpomMua-, MOAUA-, KapOOHart-,
docdat-, cunmnkat-, cyabpaT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS X HOHBI U3YYE€HHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB,;

IIPUMEHATH OCHOBHBIE OIEPALlMHA MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 MU
CUHTE3, CPaBHEHHE, 000011IEHIE, CUCTEMATU3aLIMIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX
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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TEMATHUYECKOE IINTAHNPOBAHHUE

Temarnyeckoe IIAaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOCHHE KaXKJI0M TEMBI Y4€OHOIO MpeaMeTa « XUMUD)
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTEeIbHOM MPOTPAaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pasnenoM dDenepanbHOil padodeil mporpamMmmsl
y4eOHOTro IpeAMeTa « XUMUS» OCHOBHOM 00pa30BaTesIbHOM MpOorpaMMbl 0CHOBHOTO 00111ero oopa3zoBanus. [Ipu atom Opranuzarus
BIIpaBE camMa BHOCHUTb HM3MEHEHHA B COJAEpPKAHUE W paclpeneieHue ydeOHOro Marepuaia Mo rojaM OOydeHHs, B
MOCJIEI0BATENbHOCTh U3YUYEHHUSI TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHUE KaXKIOW TEMbI, OINPENESIEHUE OPraHU3alMOHHBIX (HOpM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM OMNpeeNsieTcss BbIOpaHHBIM OOpa3zoBaTeslbHOW opraHu3anueii YMK,
VMHAUBUAYAIBHBIMU TICUXO(PU3NUECKUMU OCOOEHHOCTAMM KOHKpeTHbIX oOywatomuxcsi ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHIAIMSIMU 110 0TOOpY M aJanTaluy yueOHOro MaTepuaia o XUMUH, NpeAcTaBIeHHbIMU B [loscHUTENbHON
3aITHCKE.

[Ipennaraem 2 BapumaHTa MPUMEPHOTO TEMATHMUECKOTO IUIaHUpoBaHUs i oOydarommiics ¢ 3I1P: mepBbiii npeamnonaraer
OCBOEHUE NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEJIIBHOM KJIACCE.

1-id BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KUIIACC

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

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

nporpammel,
M KOJIMYECTBO 4acoB,
OTBOAMUMOE Ha UX U3yyeHue

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 ¥ IpaKTH4YeCKHUE 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 NOBAPEHHOM COMM
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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 XMMHUYeCKHe ABJIEHUA C ONIOPOH 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 MHCTPYKLUSAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[I1aHMpOBATh ¥ NPOBOAUTb XUMHYECKUH 3KCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelLleCTB, CIOCOG0B pas/ie/ieHUs cMecel
BelleCTB [10/] PyKOBOACTBOM Ilefiarora ¢ 06CysxjeHueM IJIaHa paGoThl.

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

BeicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH 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
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMHU

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. [losiyueHHe BOL0pOJia, U3yuyeHHe 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

[lnaHMpOBaThb M OCYLIECTBJIATh Ha NPAKTHKE XUMHUUECKHe 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 TPOLYKTOB
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
BeleCTB 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 HUCIIOJIb30BaHUE
BU/IeOMaTepHUaOB).

PacTBopeHUe BelleCTB C pa3/IMYHON PACTBOPUMOCTBIO.
WUccnenoBaHye pacTBOPOB KUCJIOT U 111eJI04el ¢ HOMOIIbIO
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 HAbJIIO/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/el0BaTeIbCKOH JlesTebHOCTH HAyYHO-MONYJISPHYIO IUTEepaTypy
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.

JAemoHcTpauumn

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 HepacTBOPHUMBIX OCHOBaHUH 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 MIa0I0Hy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne GopMya OCHOBHBIX KJIACCOB HEOPraHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 110 MEXYHapOIHOH U TPUBHAIFHOM HOMEHKIIATYPE C UCIOIb30BaHHEM
OIIpEe/eNICHNS U TaOJINIIBI PACTBOPUMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI M TaOJIHIy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COEIUHEHUIN 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 HEOPTaHWIECKHX
COCIMHEHHUIN» M0J] PYKOBOACTBOM IIearora.

CocraBieHre MOJIEKYJSIPHBIX YPaBHEHUH PeaKknuii, HILTFOCTPUPYIOIIIX XUMHIESCKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl sl BEIECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAKXKE MOATBEPKJAIOMNX TeHETHIECKYIO B3aHMOCBSI3b MEXKITY HUMH, C
OTIOpO#i Ha BEpOAJbHYIO CXEMY B KaUueCTBE 3PUTEIBHOM OTOPHL.

CocTaBieHre MOJNEKYIAPHBIX yPAaBHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BbIOOpa pearupyIomnX BEmEeCTB.

Beruncnenue o ypaBHeHUSIM XUMHYECKHX Peaklnii KoJu4ecTBa, 00bEMa, Macchl
BEIL[ECTBA T10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

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

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopMmynpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHIT 0€301TacHON paboTHI B
71a00paTOPHUH MPH MCHOIB30BAHUH XUMHUIECKOH MOCY/BI B 000pyIOBaHUS.
Hcrnonb30oBaHue NMpy BHIMOJIHEHNH y4eOHBIX 33/1aHUI U B TIpoIiecce
HCCIIeI0BAaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepXKaHHs, CIPaBOYHbIC MaTepHallbl, pecypchl VIHTepHeTa, OCyIecTBICHHE BIOOpa
0/l PyKOBOJICTBOM TI€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA 1 CIIPAaBOYHBIX MAaTePHAIOB, TPaMOTHOE HCIIOIB30BaHHE
W3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XHMHH C HCIIOJIb30BaHNEM IIJIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paszpen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3jieMeHTOB /I. U. MeHaeeeBa.
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

33

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
CHUCTEMY XUMHUYecKuX 3jieMeHTOB /JI. Y. MeH/iesieeBa, TabIM1ly 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 cBasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KIIACC

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

CTeneHb OKHUCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peaknyu (OBP). [Iponeccst
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

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

(2 g4 B HEmemto0, 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.

CocTaBJATh YpaBHEHNE OKUCJIUTENIbHO-BOCCTAHOBUTE/IBHOM peaKLUH 110
aJIrOPUTMy pa36opa OKUCJIUTENbHO-BOCCTAHOBUTENBbHOM 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 UX UsyyeHue

OcHoOBHOe coaep)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-BOCCTAaHOBUTEIbHBIE PeaKI[UH (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.* CuibHbIe 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 NPaKTHYECKHe

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 )
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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
KHuca0pogoM),*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/ielicTBHE C HEMETaJIaMH - 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

CoJtu cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLus Ha Cy1bdaT-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

38




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 paboTa:

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

Yrsiepog, aJsIoTpoIHble MOAUUKALUY TPadUT, aIMas.
B3anMozelicTBHe ¢ MeTalJIaMH, HEMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOW M CEPHOM KHUCJIOTAMH,
pacnpocTpaHeHHe B IpupoJe, pusnyeckre U XUMUYECKHe

OO6'BSICHATDH 0011IKEe 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-HUOHBL 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 ypaBHEHUSM XUMUYECKHUX PeaKIUH, eC/IM 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 OMbBITHI:

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.
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(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 ONI0por Ha MUHPOPMALIHIO U3
y4yeOHHKA U CIpaBOYHble MaTepHasbl, 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
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEPHOr0 TEMATHYECKOTO IJIAHUPOBAHMS MCHOJIb3yeTcs, eciu obOyuarommuecss ¢ 3P momyuaroT
o0pa3oBaHueE B OTJIETLHOM Kilacce. B JaHHOM BapuaHTe MpeaiaraeTcs:

- U3y4eHre MaTepuaia KpyrmHbIMU OJIOKaMu;

- omepexaroriee 00yueHue;

- BO3MOKHOCTh MIPUMEHEHHS 3HAHUH B PA3IMYHBIX YCIOBUAX (MIEPEHOC 3HAHUH 1O aHAJIOTHH OT OOITNX CBOMCTB Pa3IMYHbBIX
KJIACCOB BEIIECTB K OOIUM U CHEM(PUISCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUUYUBACT JOJIO CAMOCTOSTEIIBHOCTH
0OyJaroIuxcst Py U3YYCHUH HOBBIX TEM.

CoOmromaeTcst  JIOTMKa  HW3YyYEeHHMs]  BENIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEIFHOCTBI0, XUMUUECKON CBS3BIO M CTPYKTYpPOH BeIIEeCTBa, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHue aTomMa, CTPOSHUE BEIIECTBA, BaXKHEHIITNE TTPEACTABUTEIIN ITPOCTHIX U CJIOKHBIX BEIIECTB, XUMUYECKHUE PEAKITUN).

N3meHeHue TIaHupOBaHus 10 pa3jiesiaM U TeMaM COCTOUT B CJICAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKOM XMMHUU OCYHIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIIEIAETCS Ha
npuMeHeHne 3HaHui B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMUUYECKUX peaKLuil'”,
"INEKTPOJUTUYECKAS JUCCOLIMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- TepecTaHoBKa TeM, 9 kiacc: teMa «Mertamib nepen «Hemeramnamuy, T.k. oOydatomuecs ¢ 3[1P Oosblie 3HaKOMBI €
METaJUIAMH U JIErYe XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHue CoJlepKaHusl OAHUX TEM B ApPyrHe (pacKpblBae€TCs HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XUMHS 1 OKpYXarolas cpesia’ pacKpbIBaeTCs Ha KOHKPETHBIX PUMeEpax B pazzaenax "Merauibl 1 ux coeauHenus”, "Hemeramibl
IV-VII rpynm n ux coequnenus";

- o0beIHEeHue TeM (AaeT O0JIbIe BOZMOKHOCTEH 11 HCTIOIb30BAHMSI CPABHEHUS — CXO/ICTBA M OTINUUi; TeMa «Kucmopomy
u TeMa «Bomopony);

- BbIIesieHue oTeabHbIX TeM (Tema «IlepBoHayanbHbIE MOHATHS 00 OpraHMYECKUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TeMy, B KauecTBe "OyKBaps 10 OpraHM4eCKOM XUMHUU", 1aeT BO3MOKHOCTb YIIIyOJIATh MOHATHUS: ONPEAETIeHUs, KiacCupuKaus,
OCHOBaHUS JJi Kilaccu(UKalluyi, HOMEHKIIaTypa, OoOIIMe CBONMCTBA BELIECTB, CTPYKTypa BEIIECTBA, COCTABIECHUE (POPMYI IO
oOuiei popMylie ¥ 0 HA3BaHUIO, Ha3bIBaHKE BelleCcTBa IO popMyJie. B 3ToM cityuae mporpaMmHbIi MaTeprall U3 XapaKTepUCTUKU
IVA moarpynnbl MOKHO JIOHECTH HE (PparMEHTOM KapTHHBI «OpPraHMYECKHE BEIECTBa», a KaK 4acTh Leaoro. MoxeT ObITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IIEPBOTO U BTOPOTO T'010B 00yUEHUS.

TemaTHuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga o0y4deHust)

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

Pasnen «[lepBoHavyasbHble XUMUYECKHE MOHITHSY, 144

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

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [Mpaktuyeckas padota Ne3 «[Ipu3Haku NpoTeKaHUs XMMUYECKHX PEaKLInii»

3. KonmdecTBeHHBIE OTHOIIECHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavabHbIe XUMIYECKUE TOHITHS, XUMUIECKUE
XAMHHA (hopMyIIEI 1 ypaBHEHUS» 3arpsISHEHHON ITOBApPEHHOU COJII»

Paznen «Ilepuoauyeckuid 3aK0H M NepUoAnYecKas cuctemMa xuMuueckux yieMeHToB JI.M. MenneneeBa. CtpoeHue aroma. Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC peakiymuy, 154

4.  CrpoeHnue aToma 7 1 - Kontponshas padora Ne2 «Ileproandeckast cucreMa XUMHYECKHX 3JIEMEHTOB
JI.. MenpeneeBa. CtpoeHue aToMa
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasi CHCTEMA XUMUYECKUX
snemeHToB JI.. Menaeneesa

5.CtpoeHue BemecTB. XuMUIecKast
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIE
peaknuu

KonTponbsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BakHelMe NpeCcTaBUTEIM HEOPTAHUYCCKUX BEIIECTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHHE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomydenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopon»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpuroToBICHHE PACTBOPOB C ONpPEAEICHHON
MaccoBOH J0J1el paCTBOPEHHOT'O BEILECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINHI

9. BaxkHeiimue kiacchl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacChl HEOPIAHMYECKUX COCANHEHHI)

HEOPraHWYECKHX COEHHEHUI IMpaxTnueckas pabota Ne7 «PemreHne s5cKkCepIMEHTAIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUI

Paznen «BemecTBO M XUMHYECKUE PEaKIUmy», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYECKUX PeaKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncie

Ha KOHTPOJIbHBIC

paboTh

Ha IMPaKTU4CCKUe

paboThl

Ha3zBanus pabot

Paznen «[loBropenue u yriy0ieHHe 3HAHUI OCHOBHBIX pa3ienoB Kypca 8 kiacca «BelecTBo u XUMHYECKHE peakimmny, 104

[ToBTOpEeHUE U yriryOneHne 3HaHHUit 10 1 2 [IpakTuueckas padora Ne 8 «Peakiuy HOHHOTO OOMEHa»

OCHOBHBIX pa3JIeNioB Kypca § Kilacca IIpakrudeckas padora Ne9 «KadecTBeHHBIE pEaKIUK B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTHdecKas TUCCOMUAIINs)

Paznen «MeTaisl B BX COeTHHEHUs, 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

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

«MeTasl 1 UX COeIUHEHUSI»»
Konrponphas padora Ne§ «Metams»

Paznen «Hemeramrst 1V-VII rpynn u ux coenunenus», 244
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3.00mas xapaKTepucTHKa 4 - -
XMMHUYECKHUX 37eMeHToB Vlla
rpynimsbl. ['anoreHsl.

4.001mas xapaKTepucTHKa 5 - -
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHMS.

5.001mas xapaKTepuCcTHUKa 7 - 1 [pakTrueckas pabora Nel0 «[lomydeHre aMmMuaka U n3ydeHHE ero CBOHCTBY
XMMHUYECKHX JIeMeHTOB Va
rpymmsl. A3ort, hocdop 1 ux
COEIMHEHHSI.

6.001mast XxapaKTepUCTUKa 8 1 2 IpakTnueckas pabora Nell «[lomydeHue yriekucioro raza u H3y4eHHe ero CBOWCTBY
XHMHYECKHX dyieMeHToB |Va IpakTrueckas paborta Nel2 «Pemenue skcriepIMEHTAIBHBIX 3aad 10 TEMe

rpynnsl. YTiaepos, KpeMHHA 1 UX «Hemeramet IV-VII rpynm u ux coeMHSHUN»»

COEIUHEHMS. KonTpospHas padora Ne7 «Hemetaibsn

Paznen «IlepBoHayaibHbIC XMMUYCSCKHE MMOHIATHS 00 OPraHWYeCKHX BemecTBaxy, 109

7. IlepBoHavaIbHbIE XUMUUECKUE 10 - -
MOHSATHUS 00 OPraHUIECKUX
BEIECTBAX

Pazznen «O6o0meHne Matepuaia o kypey «Heopranudeckast Xumusi», 44

13. Xumus u oxpyKaromas cpeaa. 1 - -

14. OGobuIeHre MaTepuaa 1o 3 1 - KonrpospHas padora Ne9 «Mroroas padora 3a Kypc HEOPraHHYECKOH XUMHI)
Kypcy «Heopranuueckas XUMHs»

Bcero 136 u
8 KJIACC

(2 4 B HEnemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloWme AaHHbINA pasgen
nporpammbi, OCHOBHOE coaepiKaHue
M KOZIMYECTBO 4acoB,
OTBOAMMOE HAa UX U3yyeHune

OCHOBHbIe BUAbl A,eATeNIbHOCTU
obyuatowmxca

Paznen 1.IlepBonavyanbubie xumuueckue moustus(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.*  OTHOCHTeJBHAass  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.).

XuMuldeckue siBjeHus (ropeHHe CBeYH, pa3jioxKeHue
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 MpaBUJIaM 06palleHHUs C BelleCTBaMHU B COOTBETCTBUU C MHCTPYKIUSMHU 10 BbINOJHEHUIO
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 pabora 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. /. U. MeHjesieeB — 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)

Xumnaeckast cBs13b. KoBaneHTHas (MOsIpHAs 1 HENOJIIPHAS)

CBSI3b.  *DIIEKTPOOTPUIATENHFHOCTE  aTOMOB  XHMHYECKHX
aneMeHToB.* MoHHas cBs3b. *THNBl  KPUCTAIMYECKUX
pemeTok.*

CreneHb OKHCJIEHHSI. OKHCIUTENBHO-

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

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

PackpbiBaTh CMBICI M3y4aeMBbIX MOHSATHI [10/1 PYKOBOJCTBOM Ie/iarora.

Onpenensits BUA XUMHYECKOW CBS3H B COSIMHEHUN C MCITOJIb30BAHUEM CXEM.

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

OnpenensiTs 31eMeHT (BEIIeCTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBSACHATH CYITHOCTD MPOIIECCOB OKUCIICHUS H BOCCTAHOBIICHUSI.

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

CocTaBisiTh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI PEeaKIny Mo aJropuTMy pasdopa
OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHON PEAKIIMH.

Hcnons30BaTh MU BHINOJIHEHUH YUEOHBIX 3a1aHUN TEKCThl y4eOHMKA TIOCIe CTPYKTYPUPOBaHUS

Marepuaa, ClpaBOYHbIe MaTepUalbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MenneneeBa, TabIHIly paCTBOPUMOCTH KUCIOT, OCHOBAHHUII U COJIEl B BOJIE, IIMEKTPOXUMHUIECKHHN P
HAIPsDKCHUH 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
3HAO0TEPMUYECKHE peakiuy, *TepMOXUMHUYECKUE
ypaBHeHUs.* [loHsaTHe 06 okcujax. CIOCOOBI MOJydYeHUs
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.
IMpakrraeckas paborta Ne5S. [lomyuenne Bogopoaa 1 U3ydeHHe

€ro CBOMCTB.
Berunciaenus

— 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 3EKTPOIUTHUECKON JIUCCOLUAITNH.

DnekTponuTHYecKas IACCOIHAIHS. DNEeKTPONUTHI u
HEdJIEKTPOJIUTHL. KaTHOHBL, aHMOHBL. *MeXaHN3M TUCCONUAINN
BEIIECTB C Pa3IMYHBIMU BUJIAMH XUMUYECKOW cBsi3h. [loHsATHE
ocTeneHu aucconnanui.* CHiIbHbBIE U CIa0bIe SJIEKTPOIUTEL.
Peakiun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIUit
HOHHOTO 0OMeHa 710 KoHIa. [1oHbIe U cOKpalEHHBIE HOHHBIE
YpaBHEHUS XHUMHYECKHEe CBOMCTBA

peaxuuii. KHUCJTIOT,

OCHOBaHHII H CcOJed B CBeTe MpeACTaBIeHHH 00

9NIEKTPONUTHYECKOH Jucconpaniy. KadecTBeHHBIE peaKIny Ha
KaTHOHBl W aHHOHBL: MOHBI XJIOPUIA-, OpPOMHA-, HOAHUI-,
cynbdar-, kapOoHAT-, CUITNKAT-, hocdaT- aHHOHBI;, THIPOKCH-
HOHBI; KAaTHOHBl aMMOHMS, MarHus, KaJIbIWS, AJFOMHHHS,
xenesa (2+) m (3+), mexu (2+), UMHKA, NPHUCYTCTBYIOLIHNE 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 IIOMOILbIO TTejiarora.
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 HEOPTraHMUECKUX COCTUHEHUN Ha OCHOBE
OIpEeEIICHHUS.

CocraryieHre (OPMYJ OCHOBHBIX KJTACCOB HEOPTaHUUCCKUX COCIMHCHHUI M HAa3bIBAHHE UX 11O
MEXIYHAPOIHOM U TPHBHATLHON HOMEHKIIATYPE C UCIOJIb30BAHUEM OTIPEIENICHNS 1 TaOIHIIBI
PacTBOPUMOCTH.

KnaccudumpoBanue n3ydaeMbIX BEIIECTB IO COCTABY U C8OLUCMEAM C OTIOPOH HA OTIPENIeIICHHS,
CXEMBI B TaOJIUIy paCTBOPUMOCTH.

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

[IporHo3upoBaHUEe CBOMCTB BEIICCTB HA OCHOBE OOIIMX XMMHUUCCKUX CBOICTB M3YUYEHHBIX KIIACCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCSTCS C UCIIOJIb30BaHUEM cXxeMbl «I eHeTnueckast B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSAMHEHUI) MOJ] pYKOBOJCTBOM IeJIarora.

CocraBiieHHE MOJICKYJIIPHBIX YPaBHEHUH peaklni, HIUTIOCTPUPYIOIINX XUMUYECKHE CBOHCTBA
W3yYEHHBIX KIIACCOB U CHOCOObI NOLYyYeHUs BEIECTB H3YUYEHHBIX KIIACCOB, TPYIII, a TAKXKE
MOTBEPKAAIONINX TCHETHIECKYIO B3aUMOCBSI3b MEXTy HIMH, C OITIOPOU Ha BEpOATBHYIO CXEMY B
KauyeCTBE 3pUTEIHLHOM OMOPBHI.

CocraBiieHHE MOJICKYJISPHBIX YPaBHEHHH PEAKIMIA 10 CXeMaM C TPeIBapUTEIHLHBIM 00CYKICHUEM
BBIOOPA pearupyouux BEIIeCTB.

BrIuncieHue 1o ypaBHeHUsIM XHUMHUYECKUX PEaKlUi KOJIn4ecTBa, 00bEMa, Macchl BELECTBa 10
KOJIMYECTBY, 00bEMY, Macce peareHTOB WK MPOJYKTOB PEAKIMH 10 allTOPUTMY.

[InanupoBaHue U OCYIIECTBIEHHE Ha MPAKTHKE XMMHUUECKOTI'0 3KCIIEpUMEHTa U HAaOII0AeHHS O
PYKOBOJCTBOM YUHTEJISI.

DopMmynrpoBaHKUE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCII0JIb30BAaHUEM OTIOPHBIX CIIOB.
DopmynrpoBaHHEe C TOMOIIBIO ITEAarora 1 BHITOTHEHUE MPaBUIT 0€301TacHO padoThl B Tab0paToOpuu
MIPY MCIIOJIh30BAaHIH XUMHUYECKO MOCYIBI 1 000PYIOBaHUS.

Hcnonp3oBanue mpu BHIIONIHEHUH YU€OHBIX 3aIaHUN U B IIPOLIECCE HCCIICAOBATENbCKON AEATEIbHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPHKAHMs, CIIPABOUHBIE MaTepHaJIbl, PECYPCHI
WnTtepHeTta, ocyiecTBIeHHE BBIOOpPA MO PYKOBOJICTBOM HACTaBHUKA.




Peaknus HeHTpasn3aLUH.
BrITecHeHMe OJHOI'0 MeTaJlJla IPYTUM U3 pacTBOpa COJIH.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTopHBIE ONBITHI:

B3anmogelicTBre KUCIOT C MeTalJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAHUM C
KHUCJIO0TaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[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, 'PaMOTHOE UCIIOJIb30BaHUE U3YUCHHOTO TIOHATUHHOTO
arrapara Kypca XuMHUHU € UCIIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

Paspen 3. BewiecTso u xumuuyeckme

peaKkuum, 44

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

*TloHATHE O CKOPOCTH XMMHYECKOU peakiuu. DakTopsl,
BIUSIONIME HA CKOPOCTh XUMHUecKoi peakuuu. [loHsTHE O
TOMOTEHHBIX ¥ TETepOTeHHBIX peaknusax. I[loHsaTme 00
o0paTUMBIX ¥ HEOOPAaTUMBIX XHMHYECKHX PEaKIUsX.
Ionste o CwmenieHne

XAMHYCCKOM PaBHOBECHH.

XUMHUYECKOTO  PaBHOBECHS. q)aKTOpLI, BJIMAIOIIAEC HaA

CKOPOCTh XUMUYECKOH PEaKIMU U TIOJI0KEHHE XUMUIECKOTO
paBHOBecus. Knaccudpukanuss XUMHYECKHX pEaKIUd I10
Pa3HBIM OCHOBAaHUSIM. *

PackpbIBaTh CMBICT U3y4aeMbIX HOHITHH ¥ IPUMEHSTH 3TU MOHATHS IIPU ONMCAHUU CBOMCTB BEIIECTB H
HX IPEBpalleHUH.

KnaccnduiupoBars XHUMHIECKHE PEAKIIUH IO PA3ITHIHBIM IIPU3HAKAM.

Y cTaHaBIMBaTH 3aBUCHMOCTH CKOPOCTH XHMHUYECKON PEAKINU OT Pa3INIHBIX (PaKTOpOB MOX
PYKOBOJCTBOM YUHTEIIS.

[IporHO3MPOBATH BO3ZMOXKHOCTH NMPOTEKAHUS XUMUIECKHX IPEBPAIIEHHH B PA3INYHBIX YCIOBHAX HOCIE
NpeBapUTENbHON paboTHI.

DnpenensTh oKUCIUTENb U BoccTaHoBUTENb B OBP.

CocTaBisTh ANIEKTPOHHBIHN OalaHC peakIUH.

[IpOM3BOANTD BBHIYMCIICHHS 10 XUMUYECKHM YPaBHEHHUSIM TI0 alTOPUTMY.

BrIcTpanBaTh Pa3BEPHYTHIE MHCEMEHHbIE H YCTHBIC OTBETHI C ONTOPOH Ha HHPOPMALUIO U3 yUdeOHHKA U
CIIPAaBOYHBIX MATEPHANIOB, TPAMOTHO HCIOJIb30BaTh H3yUESHHbIH ITOHATHHHBIN armapaT Kypca XHMUH
TIOCJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh MpH BEITIOIHEHNH YI€OHBIX 3aJlaHUH U B IPOIIECCE HCCIE0BATEILCKON IS TEIBHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHYECKOIO COIEPIKAHMS, CIIPABOYHELIE MAaTEPHATILI, PECYPCHI
HTepHeTa mocie KOHCYIBTALMH C TIearoroM.

PacKpbIBaTh CMbICI U3Y4aeMbIX MOHATHH, a TAKXKE CMbICI TEOPHHU 3JIEKTPOIUTHYECKON JUCCOLUALNY C
OTOpOIl Ha CXEMBI.

DOBACHATS TPHUUHBI SITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEAarora.

CocCTaBIATh ypaBHEHHS AUCCOLHUAINHN KHCIIOT, MIENOoYel U COJIel, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YPaBHEHUSI XUMHIECKHUX PEaKINil HOHHOTO OOMeHa.

[ITaHUPOBATH 1 OCYIIECTBILITH HA MIPAKTHKE XUMHIECKHE SKCIIEPUMEHTHI, TIPOBOANTH HAOIIOJCHNS,
JIeTIaTh BBIBOJIBI MO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MIPE/IBAPUTEIBLHOH PaboThI.

CnenoBatk npaBuiaM 6e30macHON paboThI B 1a00PAaTOPUHU NPH UCTIONB30BAHUH XUMHUECKOM MOCYIbI U
000pyI0BaHUs MO KOHTPOJIEM TI€Aarora.

[IpOM3BOANTD BBHIYMCIIEHUS 110 XUMUYECKUM YPABHEHUSIM.
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BrIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONTOPO Ha MH(POPMANHUIO U3 ydeOHHUKA 1
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIOJIB30BaTh H3YUSHHBIH OHATHHHBIH anmapaTt Kypca XUMUH
rocJje IpeBapUTEIIbHOIO CTPYKTYPUPOBAHUS MaTepHuaa.

Vcrionp30BaTh MpH BEINIOIHEHUH YY€OHBIX 3aJaHUH U B IIPOIIECCE HCCIIEI0BATEIHCKON IESITETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JIUTEPATYPy XUMHUECKOTO COJEePKaHUsI, CIIPaBOYHBIE MaTEPHAIbl, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIMH C T1€1aroroM

9 KUIIACC

(2 g4 B HEmeMIO, Bcero 68 u)

MpumepHbIe TEMBI,
pacKpbiBatlowme AaHHbIM pasgen
nporpammbl,

M KOJINYECTBO YacoB, OTBOAUMOE
Ha UX U3y4yeHue

OcHOBHOE coaepKaHue

OCHOBHbIe BUAb! AEATENbHOCTH
obyuatowmxca

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

(104)

[Meprommaeckuii 3axoH. [lepnoaudeckas cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XUMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA, KaJIBIUS U UX
COEIMHEHUI B COOTBETCTBHH C MOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEILIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWYECKHX COeMHEeHnI. [ eHeTnueckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

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

XuMpdecKkre peakIuy. KIacCU(pUKaIMsI XHUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37€KTPOIUTHIECKOH UCCOIMANH

JleMOoHCTpauuu

1. Mogenu KpUCTa/IM4eCKUX PelIETOK HeOpraHU4ecKUx
BelleCTB.

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

. . MenneneeBa

[Ipaktuueckas padorta Ne§ «Peakunyu HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbHast pabota Ne6 «DeKTpoIUTHICCKAS 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.

PackpbIBaTh CMBICI TEOPUH JIEKTPOIUTHYCCKON auccormanu. OObSCHATh NPHYNHBI

3JIEKTPOIIPOBOAHOCTH BOIHBIX PaCTBOPOB;

CocTaBisTh ypaBHEHHS AUCCONMALIMH KHCIIOT | IIEeN0YeHi, IIOJIHbIE ¥ COKpAIIeHHbIe XUMUIECKHe

YPaBHEHUS] XUMHYECKUX PEAKI[Ni 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, *esioyamu®).
XnopoBozopoa. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHre. KauecTBeHHbIe peaKIMK 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.

OnpefiesiTh 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 npuMeHeHue. CosiM 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. JleMoOHCTpaLU

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-rpynmbl.

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

58

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
HanpspKeHUH MeTaioB. Pu3nyecKue U XUMUYECKUE
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, cBoMicTBa 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 BemecTB.* [loHATHE O GHOJOTUYECKH
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. O600menne matepuana mno Kypey «Heoprannaeckas xumusi» (4 1)

Tema 10. Xumus 1 okpyxaromias
cpena, lua

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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