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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamMma mo XUMUU JJis1 00y4aromuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepasbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero oopazoBanusa (IIpukaz Munnpocsenienust Poccun ot 31.05.2021 . No 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaTEIHLHON MPOTPaMMBI
OCHOBHOTO 00II1er0 00pa3oBaHmsl 11 00yUJaOIIUXCS C OTPAHUYCHHBIMU BO3MOKXHOCTSIMU
3nmopoBbsi ([Ipuka3 Munmnpocsemnienuss Poccun ot 24 wHosiOps 2022 1. Ne 1025),
®denepanbHOl paboyelt mporpaMmbl OCHOBHOTO OOHIEr0 oO0pa3oBaHUs MO Y4eOHOMY
npeamety  «Xumus», DemepanbHOW  MpPOrpaMMbl  BOCHUTAHUA, C  y4ETOM
pacmpelieJIeHHBIX MO KjaccaM MPOBEPSIEMBIX TpeOOBaHUM K pe3yabTaraM OCBOCHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENBHONW MPOTrpaMMbl OCHOBHOTO OOIIETo
oOpazoBaHus Il OOYYaIOIIUXCS C 3aJEPKKOM MCUXUUYECKOTO Pa3BUTHUSI U JIEMEHTOB
COJIep>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCATILHOM KonudukaTope rmo xumuu, Konneniuu
npenojaBaHusi yueOHOro mpenMera «XuMus» B 00pa3oBareIbHBIX opranuzanusiax P,
peanu3yNMX OCHOBHBIE 00111e00pa30BaTEIbHbIE TPOTPAMMBI.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOro 0O0pa3oBaHUs
XUMHUSI KaK Y4eOHBIN NMpeIMET 3aHUMAET BaXKHOE MECTO B MTO3HAHUM 3aKOHOB MPUPO/IHI,
dbopMUpPOBAaHMM HAYYHOW KApPTUHBI MHpPA, CO3/IaHHUM OCHOBBI XMMHUYECKHUX 3HAHUH,
HEOOXOJAMMBIX JJI1 MOBCEIHEBHOM W3HU, HABBIKOB 3J0POBOTO M O€30MACHOIO s
YeJlloBeKa M OKpYXaroled ero cpeasl oOpa3a JKU3HU, a TaKkKE B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/leHeM TpaBuil  Oe30macHoi pabOThl TMPU  BBHIMOJIHEHHUH XMMHYECKOTO
AKCIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMUU C JPYTUMU MPEIMETaMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SIBJISIETCSI CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXXEHHBIX B (POpMe, COOTBETCTBYIOIIEH BO3PACTY OOYUYAIOIIMXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIAraOIINEe XUMUYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOUIME M3YyYEHHE COCTaBa M CTPOCHHUS BEILIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWMCTB BEIIECTB,
HCCJIEOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MMPEBPALICHUMN U ITyTE€W yIPaBICHUS MU
B LIEJIAX MOJTYYEHHUS BEUIECTB U MAaTEPUAJIOB.

TeopeTu4ecKkyt0 OCHOBY M3YUYEHHUSI HEOPraHUYECKOM XMMHUH COCTaBIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MenaeneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHHM aToMa, BHUJAX XHUMHYECKOM CBSA3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUU.

B u3yuennn kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB



YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIOJICHUI0O HOPM M MpaBuil 0e30MacHOil paboThl B
XUMHUYECKOH JIaOOpaTOpPHH.

Peanusanus naHHON nporpaMMel B IpoLiecce 00ydeHus MO3BOJIUT 00Yy4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH APYruX HAyK O IIPUPOJE.

N3ydyeHne XuMHUH CHOCOOCTBYET (POPMHPOBAHUIO Yy OOYy4arOUIMXCA HAyYHOTO
MHUPOBO33pEHUS, OCBOCHHIO OOIIECHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHUI, OCHOBAaHHOTO HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpyXKaroluid MUP»,
«Dusukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETECHINH,
HE0OXO0UMBIE I TPOJAOHKEHNUS 00pa30BaHuUs B 00JIaCTH €CTECTBEHHBIX HAyK.

N3yyenue XuMHHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIMOHAIBHOW  T'PAMOTHOCTH, YMEHUS
BOCHPHUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYUMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMH
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B yYCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAUMBIX JUJIsl TMOBCEAHEBHOW >KM3HU; HABBIKOB 3/J0POBOTO M 0€30MacHOro Jis
YeJloBeKa M OKpYXKarollel ero cpenbl odpasa Ku3HH; (HOPMUPOBAHUU IKOJIOTUUYECKOU
KYJIbTYDBI.

[TporpamMma oTpaxaer coaepx aHHe OOy4YeHHUsS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh JJIsI 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NIEATEITbHOCTH, MEPUOANUYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO 00ILIEro 3amaca
3HAHWM, MOHWKEHHBbIM ITO3HABATEJIbHBIM HHTEPECOM W HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUM YYEOHOro mpeameTa «XUMHs
HeoOxoUMa ajanTaiys oo0bemMa U Xapakrepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JJaHHOW KaTE€ropuu OOYyYaroIIMUXCs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEXKIPEAMETHBIX CBA3EH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurarna.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepualg peKOMEHAYETCS U3y4daTh B IPOLIECCE MPAKTUYECKON
JesTebHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIbHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBA3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
NPAKTUYECKOH M MBICIUTEIBbHON JeATENbHOCTH OOYyYarOUIMXCsl Ha YpOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3MCHBIX XMMUYECKUX 3HAHUN U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XMUMHUH YAEIAECTCS U3YUEHHUIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHus»

OO0mue 1enu wu3y4YeHUs Y4eOHOro TmpeaMeTa «XUMHUS» TMPEICTaBICHB B
OdenepanpHOil  pabodeil mporpaMme OCHOBHOTO oOmiero ooOpaszoBanus. OHu
aKTyaJu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
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oOpa3oBaHMsI, HAMPABIEHHOCTH OOYYCHHs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ HHTEIIEKTa U 0o0mied KynbTypbl. OOydeHHE YMEHHUIO YUYHUTHCS U
IPOJI0JKATh CBOE 00pa30BaHUE CAMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Jns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIIUX OCHOBHYIO o0pa3oBareIbHyI0 porpammy,
JTOMHUHUPYIOIEeE 3HaU€HUE MPUOOPETAIOT TAaKKUE 11€JI1, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITCIIbBHOMY TIPHHSITHIO PEIICHUH, CIOCOOHOM aIanTupOBaThCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSM KU3HU;

HAIPABJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YydYaluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEIBLHOU JACSITEIIBHOCTH, HAYYHBIM U MTPAKTUYCCKUM METOJaM
MMO3HaHUS, (POPMHUPYIONTIUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEH K XUMUM;

o0ecrieyeHue yCiaoBHil, COCOOCTBYIONIUX MPUOOPETEHUIO 00YIAIOITUMUCS OTIbITA
Pa3HOOOpa3HOW JESATENHHOCTH, IO3HAHMUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETECHIIM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJIST PA3IMYHBIX BUIOB
NeSITeTbHOCTH;

dbopMHUpoBaHUE YMEHUM OOBACHSITH U OIICHUBATH SIBJICHUSI OKPYKAIOLIEro MUpa Ha
OCHOBAHMWM 3HAHUU U OTBITA, TOJYYCHHBIX MPU U3YYCHUU XUMHUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IICHHOCTH XWMHWYECKUX 3HAHWHA I BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3HOro
MOBEAICHUS B OBITY M TPYIOBOM NEATEILHOCTH B IENISIX COXPAHCHHSI CBOETO 37I0POBbS U
OKpY>KaroIlel MPUPOAHOMN CPENbI;

pa3BUTHE MOTHBallMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaIbHEHIIIETO 00yUYEeHUS.

Kypc HanpagiieH Ha pelieHne Cleayonmx 3a1a4, 00€CIeurnBarONINX peaan3aluio
JTUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIEHUAX U MPAKTUICCKOM MPUMEHEHHUH; OBJIAJICHNUE MMOHATUHHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JiacTu
COBPEMECHHOTO €CTCCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTraHUYECKUX U
OpraHWYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH XWUBOW M HEXHBOW MPUPOIBI;
yrTyOJeHrne MPECTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIQJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH
U OOBEKTHBHO OIICHWBATh >KM3HCHHBIC CHUTYallUH, CBS3aHHBIE C XHMHCH, HaBBIKAMHU
0e30macHOro OOpallleHusl C BEIECTBAMH, HMCMOJIb3yEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHAJIN3UPOBATh U TUTAHUPOBATH SKOJIOTMYECKH O€30TIaCHOE MOBEJCHUE B IIEIIAX
COXPaHEHHUS 370POBBS U OKPYKAIOIIEH CPEIbI;

dbopMHupoBaHUE YMEHUN yCTAaHABIMBATH CBA3W MEXIY peaibHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSIMUA M TIPOIECCAMH, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHSITH



MIPUYHHBI MHOTOOOpAa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpPUOOPETEHUE OMbITa MCIOIB30BAHUS PA3NIMUYHBIX METOJIOB M3yYEHHUS BEIECTB,
HAOMIOACHUST 32 UX MPEBPALICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUU TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTHMAJIBHBIX YCIIOBHM JJI1 YCBOECHHSI MPOTrPaMMHOIO MaTepuaja OO0y4arollUMHUCS C
3I1P. bonbiioe BHUMaHHWE JOJDKHO OBITH YAEJIEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUM C NPHUHIIMIIOM JOCTYIHOCTH IPU COXPaHEHUH OOIIEro 6a30BOro ypoBHS.
OH A0KEH 110 COJIEpKaHuI0 U 00beMY OBITh aJalTUPOBAaHHBIM 11 oOyuatoiuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTeIbHBIMU NOTpEOHOCTIMU. CrelyeT 00Ier4uTh
oBilafiecHue MmarepuasioM oOyuatomumucss ¢ 3IIP mocpenctBom ero AeTasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TPEHUPOBKOW B
OPUMEHEHUU 3HAHMM C MCIOJB30BAaHUEM IPUEMOB AITOPUTMHU3ALMHA M BU3YaIbHBIX
o1op, 00y4eHus1 CTPYKTypUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
ornopa Ha MEXIPEAMETHBIE CBSI3W BOIPOCOB, U3YYa€MbIX B JAHHOM KypcCe€, C TaKUMU
yueOHbIMU npeaMeramMu Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJMH M TOT XK€ YYeOHbIM MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXITPEMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEeIycCMOTPeTh (OPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYILIECTBISATh CaMOKOHTpOJb. HeoOxomumo
IOCTOSTHHO ~CJIEUTh 3a MPAaBWJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM MOBEJCHUS U JI€ATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOJMM CTPOXKAMIIMUNA  KOHTPOJIb
COOJTI0/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU TabopaTOPHBIX padoT B
XUMHUUYECKOM KaOWHETE.

IIpumepHble BuABI aeaTeabHOCTH oOy4yawmuxcs ¢ 3IIP, o0ycioBiaeHHbIe
0c00bIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00€eCTIeYMBAKOIIHE OCMBICJIEHHOE
OCBOEHHE CO/IepP:KAaHUN 00pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss uX 0coObIMU 0Opa3zoBaTeNbHBIMU MOTpeOHOCTAMH. [lomMuMO MIMPOKO
ucnonpzyemMbix B @OIT OO0 olumx st BceX OO0y4aromuxcs BHAOB JEATEIbHOCTH
ClleqyeT YCWIHTh BHUJIbl JEITEIbHOCTH, CHeuu(puyHble s JaHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeHus] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHHs 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE INPEIMETHO-NMPAKTUYECKON NEATEIbHOCTH C aKTHWBH3aLUEn
CEHCOPHBIX CHCTEM; YEpEJOBaHUE BUIOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3THYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; «IIOIIArOBOCTh) B
U3YYCHUU MaTepHalia; HUCIOIb30BaHUE JOTOJHUTEIHLHON BU3YyalbHOU OMOpbI (IUIaHBbI,
o0pas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC TaOIuIbl). 11 pa3Butus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TI'PAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCHOJB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTABJICHHE PUCYHOUHBIX U
BEpOAIBHBIX  CXEM, COCTaBJICHUE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIs1 KJIACCU(PUKALIMY U HATIOJTHEHUE UX TPUMEPAMH U JIp.

[IpumepHas TemaTH4ecKasi U TEPMHHOJOTMYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEeHHBIMHM SIBISIIOTCA TPUEMBI pabOThHI €
JEKCHUYECKUM MaTepuajgoM 1Mo mnpeaMmery. [lpoBonutca crneunuansHas paldoTa 10
BBEJICHUIO B aKTHUBHBIA CJIOBapbh OOYYarOLIUMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TepMUHBI BBOJSITCS HA TOJIMCEHCOPHOW OCHOBE, 00si3aTelibHAa BU3yalbHas
MOJIJIEPXKKA, AJITOPUTMBI PA0O0THI C OMPEEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJlh3aIluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DefepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM MpeaMeT «XUMHUS» BXOJIUT B
npeIMEeTHYI0 00y1acTh «EcTecTBEeHHOHAYUYHBIE MPEIMETh) U SBIACTCS 005S3aTElbHBIM
JUTSL U3yYEHHUS.

VYyeonbiM mianHoMm MAOY «Cpennsist mikona Ne5» Ha e€ uzydyenue orBeieHo 136
y4eOHBIX YaCOB — IO 2 4 B HEJENI0 B 8 U 9 KJlaccax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpabdorano ¢ yuerom DenepanbHOn
OCHOBHOM 00pa30BaTeIbHONU MPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHus 10 y4eOHOMY
npeaMetry «XuMHs», CcooTBercTByeT denepanbHOW adanTUPOBAHHOW OCHOBHOU
oOpa3oBaTeIbHOM TIpOrpaMMe OCHOBHOIO 00IIero oOpa3oBaHUs OOyYaroOImMXCS C
3a/IEPKKON IICUXUYECKOTO PA3BUTHUS.

COHEP)KAHUE YUYEBHOI'O ITPEJAMETA «XUMMW»

COHEP)KXAHUE OBYUEHUNA B 8 KITACCE

[lepBoHaUaNbHBIC XUMUUECKUE TTOHATHS

IIpenmer xumuu. Poinp XuMuu B )KU3HU desioBeka. Tena u Bewectsa. dusznueckue
CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHE BEIIEeCTB. XUMUS B CUCTEME HayK. YHCThIe
BemecTBa U cMecu. CriocoObl pasneneHust cMeceid. [IpaBuia 6e3omacHOro oOpaIieHus ¢
BEIECTBaMHU U 1abopaTopHBIM 000opyaoBanueM. [IoHsTHE O METOIaX TTO3HAHUS B XUMUHU.

ATOMBI U1 MOJEKYJIbl. XUMHUYECKUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMUUYECKUX
snemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTsie u clokHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BaneHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB. 3aKOH

IMOCTOAHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs MOJICKYJIIpHAA Macca. MaccoBas JOJIA
7



XUMHUYECKOTO AJIEMEHTA B COSAMHEHUU.

duznyueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [IpusHaku
XUMUYECKUX pPEaKIUh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMUYECKUX peakiuil (COeAMHEHUS, Ppa3sIokKEeHUS,
3aMeleHus, 0OMeHa).

XUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUiIaMU
paboThl B JIA0OpaTOpUU M NMpUEMaMH OOpallleHHs ¢ J1abOpaTOpHBIM O00OPYIOBAHHUEM;
W3yuYeHHE U OMNUCaHue (PHU3UUYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEILECTB;
HabmogeHrne Gu3nvYeckux (IIaBjleHHE BOCKA, TasHUE JIb/la, pACTUPAaHHUE caxapa B CTYIIKE,
KHUIICHUE W KOHJICHCAIIS BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHON
IIPOBOJIOKH, B3aMMOJECHCTBUE MeJla C KHUCJIOTOW) SIBJICHUH, HAONIOACHHE U ONHMCAHUE
MPU3HAKOB MPOTEKAHWS XUMHUYECKUX PEaKIui (pa3liokeHHEe caxapa, B3aUMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHnue ruapokcuaa meau (1) npu narpeBanum,
B3aUMOJIEHCTBHE Xkele3a ¢ pacTBopoM coiu meau (II));u3yuenne cnocoOoB pazaeneHus
cMeceil (C  TOMOIIbIO MarHuTa, (QWIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUJUIALINA,
xpomatorpadusi), IpoBeACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJIEHUE W OMHCAHUE
pE3yJIbTaTOB TMPOBEJCHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl,
CO3J1aHUE MOJIETIEN MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCToe
BellecTBo. HaxoxaeHue Kucinopoaa B Mpupoae, PU3NYecKkue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHus mpoCThIX U CIOXKHBIX BemiecTB. CriocoObl MOJy4eHUs KUCJIOpoJa B
nabopaTopur U MpoMbIlIeHHOCTH. [Ipumenenue kuciopona. Ilonstue o0 okxcuiax.
Kpyrosoport kucnopoaa B npupoze. O30H — ajioTponHas MOAU(PUKALMS KUCIOPOa.

TennoBoi 3pPexkT XuMUYECKON peaklui, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
SHJIOTEPMUYECKHUE peaknu. TOIMIMBO: Yroyib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Boxopox — aneMeHT U IpocToe BewecTsBo. HaxoxxaeHue Bonopona B NPUPOZAE,
dusznueckrue U XMMHUYECKHE CBOMCTBA (Ha IPUMEPE B3aUMOJICUCTBHS C HEMETAJUIAMH U
OKCHJIJaMU METAJIJIOB), IPUMEHEHHE, CITIOCOOKI noydeHust. [lonsaTue o kucmoTax u cosix.

KomuuectBo BemectBa. Monbs. Monsipaass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckol opmysie. PacueTs MaccoBOM 10 XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJIIPHOM MAacCChl, MOJIIPHOTO 00beMa
ra3oB. Pacué€rel 110 XUMHYECKUM YPABHEHUSIM.

dusznueckue ceomcTBa BoAbl. Bona. Ee cocras, ctpoeHune u moisekysibl. Boga kak
pactBoputenb. PacTBopbl. IloHATME O HACBHIMIEHHBIX M HEHACBIIICHHBIX PAaCTBOpax.
[ToHATHE PaCTBOPUMOCTH BEIIECTB B BOJE. PacueT MaccoBOM J0JIM BEIIECTBA B PACTBOPE
(npoueHTHas KOHIEHTpauus). MaccoBast A0Jsi BelIecTBa B pacTBOpe. XUMHUYECKUE
CBOMCTBA BOJIbI (pa3noKeHUe, peakiiuu ¢ HaTPUEM, OKCHIOM KaJlblIMsi, OKCHJIOM CEpPbI
(IV) peakmuu ¢ MetaijamMu, KUCJIOTHBIMH W OCHOBHBIMH oOKcujamu). [lonarue o0
OocHOBaHUsIX. Ponb pacTBOpOB B MpUPOJI€ U B KU3HU yeioBeka. KpyroBopor Bonbl B
npupojie. 3arpsi3HeHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Baxneiiimue  kimacchl — HeOopraHuueckux  coeauHenumit.  Knmaccudukanums
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HEOpraHuyeckux coenuHeHuil. Okcuapl: cocTaB, kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, aM(pOTepHbIE, HEcoJieoOpa3yomre - Ha npuMmepe okcuaa yrieponaa (II) u
okcuga azora (II)), nHomenkmarypa. [lonmydeHue M XuUMHUYECKHE CBOMCTBA OKCHIOB
(B3aumojeiicTBUe C BOAOW, Kuciotamu, ieiaodamu). OcHoBanus. Krnaccudukarus
OCHOBaHHW: WIEIIOYM W HEPACTBOPUMBIE OCHOBaHUs. HoOMEHKIaTypa OCHOBaHUM.
duznueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJECHCTBUE C OKCHIAMU
HEMETaJUIOB, KUCIOTaMu, cojisiMu). [losrydenre ocCHOBaHUM.

Kucnotsl: cocra, kiaccudukaiysi, HOMEHKJIATypa, (PU3NUECKHE U XUMHYECKHE
CBOMCTBa (B3aUMOJICUCTBME C METaUIAMH, OCHOBHBIMM OKCHUJAaMH, OCHOBAHHIMH,
COJISIMH, Ha IPUMEPE COJITHOU U CEPHOM KUCIIOT), CHOCOOBI OJydeHus. Psig akTHBHOCTH
metaioB H. H. bekerosa. Conu (cpeqHue): HOMEHKIIaTypa COJIeH, CIOCOObI MOTy4eHuUs,
B3aUMOJICHCTBHUE COJIEH C METAJNIaMHU, KHUCIIOTaMHU, II€JI0YaMHU U COJIIMH, IPUMEHEHUE.

[lonsiTue 00 amM@oOTEepHBIX THAPOKCHAAX (HAa TpPUMEpPE LUHKA W AIIOMUHUSA).
XUMHUYECKHUE CBOMCTBA (B3aMMOJIEHCTBUE C KUCIOTaMU U IIEJIOYaMU, Pa3jIoKEHUE MpU
HarpeBaHuM) U MOJyuYEHUE.

['eHeTnueckass CBA3b MEXAY KIACCaMH  HEOPraHWYECKHX  COECIMHECHMM.
I'eneTndeckue psibl.

XHAMHMYECKUI IKCIIEPUMEHT: KaUECTBEHHOE ONPEIEICHUE COJEPKAHUS KACIOpOaAa
B BO3/1yX€; MOJYyYEHUE U U3YUEHHE CBOMCTB KUCIOPO/Ia; HAOII0I€HUE B3aUMOIEHCTBUS
BEIIECTB C KUCJIOPOAOM U yCIOBHUSI BOBHUKHOBEHUS U MPEKPALICHUS TOpEeHUs (IT0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHUJIOB U ONKMCAHHE WX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOWMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHUE OCOOEHHOCTEN PacTBOPEHHs BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J10JIEN pACTBOPEHHOTO BELIECTBA;
B3aMMOJIEWCTBHE BOJIBI C METaNIaMU (HATPUEM U KaJlbLIUEM ) (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHUAITIOB); OIpPEJEICHUE pPACTBOPOB KHUCJIOT MW IIEJIOYEeH C MOMOIIbIO
MH/IMKATOPOB; HCCIIe0BaHNEe 00pa30B HEOPTaHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;
HaOJIOJICHNEe W3MEHEHUS OKPACKM HHIMKATOPOB B pacTBOpax KHUCIOT M LIEJIOYEH;
uzydyeHue B3aumojenctsus okcuna menu(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
METAUIAMHM, PEAKUUMHA HEUTpadu3alvy; [OJYYCHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJJTHOTO METAJIJIA IPYTUM U3 PACTBOPA COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHeunme Kiaccbl HEOPraHUYECKUX COCAUHEHUIN.

ITepuomnueckuii 3axkoH u llepruoanueckas cucrema XUMAYECKUX d1eMeHToB 1. U.
MenpeneeBa. CtpoeHre aToMOB. XUMHUYECKask CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKILINH.

[lepBbie MOMBITKU KIacCU(PUKAIIMM XUMUUECKUX dJIeMeHTOB. [ToHsATHE O Tpymax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEIOYHO3EMETbHBIE METALIIbI, TAJIOT€HbI, THEPTHHIE
ra3bl). DJIIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCUIBI U TUAPOKCHU/IBI.

[lepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
. . Menneneea. Koporkonepuoanas u anmuaHonepuoaHas Gopmsl [lepuonnueckoit
cucteMbl xumuueckux 3meMeHToB Jl. . Menneneesa. [lepruoap! u rpynibsl. @u3ndyeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. M3orombl. DnektpoHbl. CTpoeHue
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ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBHIX 20 XMMHYECKUX AIeMEHTOB llepromudeckoit
cuctembl J[. 1. MeHneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO »JJIEMEHTAa IO €ro
noJjioxkeHuto B Ileprnonnueckou cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH MU3MEHEHHUSI CBOMCTB AJIEMEHTOB MAJIBIX IEPUOJOB U TJIABHBIX
HNOATPYIl, B 3aBUCUMOCTH OT aTOMHOTO (TOPSOKOBOrO) HOMeEpa 3HayeHUE
Ilepuoguueckoro 3axkoHa u IlepuoanMYEecKON CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTHSA HAyKH U NIpakTuku. [. 1. MenaeneeB — y4€HbIN U TPaXKIaHVH.

Xumuyeckass cBs3b. KoBaneHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
DIEKTPOOTPUIIATETLHOCTh ATOMOB XMMHUYECKHUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKMI SKCHEPUMEHT: HW3y4YeHUue OO0pa3loB BEUIECTB METAIOB H
HEMETAIIJIOB; B3aMMOJCHUCTBUE THJIPOKCUIA IIUHKA C PACTBOPAMH KHCIIOT W LIETOYEH;
IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOLIUX ITPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiiuy pa3aoKeHUs, COCTUHEHUS).

MexnpenMeTHbIe CBA3U

Peanuzanuss MeXnpeaMeTHBIX CBsi3ed MpU M3YYCHHMM XHMHUM B 8 Kiacce
OCYIIECTBJISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHbBIX MMOHATUHN, TaK
U TIOHSTUM, SABJISIONIMXCS CUCTEMHBIMH JUISI OTIEIBHBIX IMPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBINA (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHaIM3, CHUHTE3, KiIacCU(UKAIMA, TEePUOANIHOCTh, HAOMIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH, U30TOIIHI,
PaaMOaKTUBHOCTb, MOJICKYJA, OJJICKTPHUCCKUN 3apsija, BEHIECTBO, TeENO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, (pU3nyYecKue BEIWYUHBI, SAUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

COILEP KAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo 1 xuMHuueckas peakuus

[lepuognueckuit 3akoH. llepuomnueckas cucTEMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMNOB, KM, KaJIbLUS U UX COCAVUHEHUU B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B [leproanyeckoil cucreMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THIBI KPUCTAIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PELIETKY U BUA
XMMHUYECKOU CBSI3H.

Krnaccudukainus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOAHAS U
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TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakuil M0 pa3IuYHbIM MPU3HAKaM (10 YHCIy U
COCTAaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YaCTHIO
KaTanu3aTopa). IK30- U SHJOTEPMHUUECKUE peaklnuu. TepMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakiuu. I[lonarue o0 o00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakiusix. [loHsATHE O TOMOTEHHBIX M Te€TePOre€HHBIX
peaknusx. [lonarue o xumMmuueckoM paBHOBecHU. CMeNIeHuE XMMUYECKOTO PaBHOBECHS.
@DaKTOphl, BAUAIONIME HA CKOPOCTh XUMUYECKOW PEaKIMU U MOJIOKEHUE XUMHUECKOTO
paBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE peakiuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOMN peakiunu. COCTaBICHUE YPABHEHNUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HCTIOJIB30BAHIEM METO/IA JIEKTPOHHOTO OalaHca.

Teopust 3AEKTPOIUTUYECKOW NUCCOLMALMU. DIEKTPOJIUTHUYECKAST AUCCOIUALINS.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MEeXaHU3M JUCCOLUAIINYT BEIIECTB
C pa3JIMYHBIMU BUJIaMHU XUMHYECKOU cBsi3u. [ToHsiTHE O cTenenu aucconmanuu. CUibHbIE
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YcCliOBUS MPOTEKAHUS PEaKIid MOHHOTO OOMeHa J0
koHIa. [TonHbIE ¥ COKpall€éHHbIE HOHHBIE YPABHEHHS pEaKUUd. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBaHMl M COJel B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUYECKON
nucconmannu. Cpena pactBopa. KadecTBEHHbIE pEAKIMM HA KATHOHBI U AHUOHBIL:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHAT-, CHIMKAT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHusl, KaJlbIIMs, aTFOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJHBIX pacTBOpaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMU KPUCTALUINUYECKUX
pPEmETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura U aiMasa),
CIIOHBIX BENIECTB (XJIOpUJA HATPHs); HWCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHYECKOW pEeakiMu OT BO3JACHCTBHUS PAa3IUYHBIX  (DAKTOPOB; HCCIEIOBAHUE
AJNIEKTPOINPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUUALNN KUCIOT, IS0 U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAaHME  BHUJICOMATEPUATIOB); TMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKA TMPOTEKAHUS PEaKiMii MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJIEICHHUE Ta3a, 00pa30BaHMWE BOJIbI); OMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuil  (rOpeHue, peakiuu passIoKeHUs,
COCIMHEHHS); paclO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI KauyeCTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIIEPUMEHTAIbHBIX 3a]1ay.

HemeTamibl u ux cCoeIUHEHUS

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapaKkTepHble cTernieHu okucieHus. CTpoeHue u Gpu3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB
— rajloreHoB. XMMHUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJIaMHU,
HEMETaJllaMl — BOJIOPOJIOM U KHUCIOPOJOM, Iesodamu). Xiopoopopon. ComsiHas
KUCJIOTa, XHMHWYECKHME CBOWMCTBA, IIOJy4€HHUE, IPUMEHEHHE. JlercTBue Xiopa H
XJOPOBOJIOPOJA HAa OPTaHM3M YeJIOBEKA. BakHeWlnne XJIopuabl U UX HAXOXKICHUE B
MIPUPOJIE.

11



OOmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHCJIOPOJa U cepbl. XapaKTEpHbIE CTEIIEHU OKUCIECHHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA IMPOCTBIX BEIIECTB — KHUCIOPOJIA U CEPHI.
ANnoTponHble MOAM(DHUKAMU KHUCIOPOAAa U cepbl. XUMHUYECKHE CBOMCTBA CEpbl
(B3auMozelicTBUE C HEMETAJUIaMd — BOJOPOJOM U KHCIOpPOJAOM, MeETaljiamH,
KOHIICHTPUPOBAaHHBIMM a30THOW U cepHOMl kucinotamu). CepoBOJOpPOA: CTPOEHHE,
¢uznyeckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
Oxcupl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa: (pU3n4ecKue
U XUMHUYECKue cBoiicTBa (oOmme u crenududeckue). Conu cepHOM KHUCTIOTHI,
KauecTBEHHas peakiusi Ha cynb(aT-uoH. CepHUCTass KUCIOTa. XUMHUUYECKUE PEaKlny,
JeXKallie B OCHOBE MPOMBIIUICHHOTO CHOc00a TMOJMY4YeHHUs] CEpPHOM KHUCIIOTHI.
Haxoxnenue cepel u €€ coequaeHnid B npupoze. [I[puMenenune cepel 1 ee COETMHEHUM B
ObITY M B MPOMBINUICHHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKPYXAIOLIEH Cpelibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro NpeJOTBPAIICHHUS.

OO1as xapakTepucTuka 351eMeHToB VA-rpynmnbl. OcOOEHHOCTH CTPOSHHSI aTOMOB
a3zoTa u (hocdopa, XapakTepHbIE CTEIIEHU OKUCICHUSI.

A30T, pacmpocTpaHeHuE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupoae. AMMHaK: (U3MUECKHE M XHUMUYECKUE CBOMCTBa
(OKHuCIEeHHEe, OCHOBHBIE CBOMCTBA BOJHOI'O PacTBOpa), MotydeHue u npumenenue. Conu
aMMOHMSI: COCTaB, (PU3NUYECKUE U XMMUYECKUE CBOMCTBA (pa3ioKEHHE, B3aUMOJICHCTBUE
co mienovyaMu), mpuMeHeHue. KadecTBeHHass peakisi Ha MOHBI aMMOHUS. A30THas
KUCJIOTa, €€ (U3MYECKUEe U XHUMHYECKUE CBOWCTBa (00mMe M creuudpuyeckue),
nonyyeHue. Hurpatsl (pasnoxenue). A3otucras kucioTa. Mcrnoiab30BaHre HUTPATOB U
coJiei aMMOHHUSI B KAaueCTBE MHMHEPAJbHBIX yA0OpeHHi. XUMHUYECKOe 3arps3HeHue
OKpY>KaloIllel cpelibl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®ochop, amtorpornHbie Moaudukammu dochopa, u3MUECKHE U XUMUUYECKUE
CBOMCTBa (B3aUMOJEHCTBUE C METaUlaMH, HEMETallJIlaMH, KOHIEHTPUPOBAHHBIMU
a3oTHOM W cepHoil kucinotamu). Oxcupa dochopa (V), oprodochopHas KucioTa:
¢usznyeckue M XUMHUYECKHE CBOWCTBA, mosiydeHue. IloHATHe O MHHEpanbHbBIX
ynoOpenusix: Hutpatel U ¢ocdatel. [lonsTHe 0 KOMIIIEKCHBIX yaoOpeHusix. OOmias
xapakTepuctuka 37aeMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOEHUSI ATOMOB YIJIepoja U
KpeMHHUsA. BaleHTHOCTh M XapaKTepHbIE CTENEHUW OKHUCIEHHS aTOMOB YIJIEpoAa H
KpeMHus. PacnipocTpanenue yriepojia B IpupoJie, XapakKTepHbIe CTETIEHH OKUCIICHUS.

VYrnepoa, amwtoTponHble Moaudukauuu (rpadur, anmaz), GuUMYECKUE WU
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB (B3aMMOICHCTBUE C METAJIIAMU, HEMETaUIaMH,
KOHIICHTPUPOBAHHBIMU A30THOM M CEpHOM KucioTamu). Ancop6biusa. Kpyrosopor
yraepoaa B npupozge. Oxkcuabl yriepona, ux (U3NYeCKue U XHMUYECKHE CBOMCTBA,
MOJIyueHHWE U NPUMEHEHHE, JCHCTBHE Ha OpraHu3M YeJOBeKa. OKOJOTHYECKUE
npo0iieMbl, cBsA3aHHbIE ¢ okcuaoM yriepona(IV); rumoresa riiod6anbHOT0 MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢ (deKT. YronpHas KHUCIOTa M €€ CONU, UX (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA, MOJIydeHre U npuMeHeHne. KauecTBeHHas peakuys Ha KapOOHAT-
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noHbI. VMcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIICHHOCTA M CETHCKOM
XO3SMCTBE.

OO6mue mpeacTaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, 3THIIeHA, 3TaHOoJIa, YKCYCHOM KUucnoThl. Mx
COCTaB M XuMUYeckoe ctpoeHue. Knaccudukamnus opranndyeckux BeuiectB. [lonstue o
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: JKUpaX, OeJIKaxX, YriIeBoIaX — M UX POJIU B KU3HU
yenoBeka. MarepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha TpUMEpe
B3aUMOJICHCTBUS C MeETaulaMM M HEMETallaMH), TOJy4YeHHE U NPUMEHEHHE.
Coenunenust kpeMHusi B ipupojie. Oomume npeacrapieHuss 00 okcuae kpemHus(IV) u
KpeMHHEeBOU KucioTe. CUIMKaThl, PU3nYecKne 1 XUMHUIECKUE CBOMCTBA, IMOTYyYEHUE U
MIPUMEHEHUE B OBITY, TPOMBIILJICHHOCTH (B MEIUIIUHCKOM, 3JIEKTPOHHOU, CTPOUTEIBHOMN
u 7ap.). Baxueillne cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKIJIO, LIEMEHT, OETOH,
xene300etoH. [Ipo6iieMbl 06€30MacHOrO MCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEIHEBHOM )KU3HU.

XUMHUYECKUN DKCIEPUMEHT: H3ydeHUE OO0pa3lloB HEOPTraHWYECKHX BEUIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; TPOBEJCHUE KAYECTBEHHBIX PEAKIMi Ha XJOPHI-UOHBI U
HAOJIIOZICHUE TPU3HAKOB HUX TMPOTEKAHUS; OIbITHI, OTpaKarolue (Qu3nueckue Hu
XUMUYECKUE CBOMCTBA TajJOTEHOB W HMX COEAUHEHUU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHHME C oOpaslamMu  XJOpUAOB  (TraJoOreHU0B);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COCNMHEHUSIMHU (BO3MOXHO HCIIOJIb30BAaHHE
BHJICOMATEpPHUAJIOB); HaAOJIOEHUE Mpoliecca OOYIVIMBAaHMUS caxapa TMoJl JACHCTBUEM
KOHILICHTPUPOBAHHON CEPHOUM KHUCIIOThI, U3YUYEHNE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEJECHNE KAUECTBEHHON peaklUy Ha CyJb(aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHuUs;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
Y UX COEIMHEHHI (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 hochopHBIX yA0OpEeHUH; MOTyuYeHHe aMMHUaKa U U3YUYEeHHE €r0 CBOWMCTB; MIPOBEACHUE
KauyeCTBEHHBIX PEaKIMii HAa MOH aMMOHHUA U ¢GochaT-uOH U U3YYCHHE MPU3HAKOB UX
IIPOTEKAHMs, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BAHUE BUECOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTAIUINYECKUX
peméTok anmMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aacopOlHUHu PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YII€M © YCTPOMCTBOM MPOTHUBOTa3a; IMOJy4YEHUE
YIJIEKUCIIOTO ra3a U U3yYEHUE €ro CBOWCTB; MPOBEJICHHE KAYECTBEHHBIX pEaKIuil Ha
KapOOHAT- U CUJIMKAT-UOHBI M U3YUYCHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHUE C
MPOAYKIIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH; PEIIEHNE AKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxkHelllne HeMeTaJJIbl U UX COCTMHEHUS.

MeTtanibsl 1 X COSTUHECHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX IJIIEMEHTOB — METAJJIOB Ha OCHOBAHUM UX
noJioxkeHus B [lepuoguueckon cucreMe xumuueckux anemenToB /. . MenneneeBa u
ctpoeHus atomoB. CTpoeHue MeTasioB. Meraiuueckas CBSI3b UM MeETaJUIMYecKas
KpUCTaJUIMYecKass pemeTka. ONEKTPOXUMHYECKHI Pl HANPSIKEHUHW METalljioB.
@u3nyeckue U XMUMHUYECKUE CBOICTBAa METAIUIOB (B3aUMOJEHUCTBHUE C KHUCIOPOJIOM,
BOJAOW, kuciotamu). O6mme crnocoObl moiayyeHus metamioB. [loHsTue o xKoppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alMTHI MX OT Koppo3uu. CruiaBel (CTaib, YYTYH,
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TIOpATIOMUHUHN, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY U MMPOMBIIILJICHHOCTH.

[Ilenounsie MeTaibl: mnojioxkeHue B Ilepuoamyeckoll cUCTEME XHUMHYECKUX
anemeHTOB JI. . Menneneesa; ctpoenue atromoB. Haxoxaenue B mpupoje. Pusndeckue
U XMMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kajus). OKCUIBI U TUIPOKCHUJIBI HATPHUS
u kanus. [[ppuMeHeHune meT0YHbIX METAIOB U UX COCAUHECHUH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KAIBIHUM: TTOJI0OXKEHUE B [leprnoanueckoi
cucteMe XuMudeckux iaeMeHToB 1. 1. MenaeneeBa; CTpO€HHUE UX aTOMOB; HAXO0KJICHUE
B npuponae. OHU3NYECKUE U XMMHYECKHME CBOWCTBA MarHus M KaJblus. BakHeimmne
COCAMHEHUS KaJbIUsl (OKCUJ, THUAPOKCUM, coiu). KECTKOCTh BOALI U CHOCOOBI €€
YCTpaHEHUS.

Amomunuii: nonoxxenue B Ilepuoguyeckoil cucTeMe XHMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHME aToMa; HaxOXJAcHUE B npupone. Puzndeckne Hu
XUMUYECKUE CBOMCTBA amOMUHUSI. AMQOTEpHbIE CBOMCTBA OKCHUJA U TUIPOKCUJIA
AJIFOMMHMUS.

Kenezo: mnonoxenue B Ilepuogmyeckoil cHUCTEME XUMHUYECKHX JJIEMEHTOB
. . MenpneneeBa; CTpo€HHME arToMa; HaxoxJacHue B mnpupoae. Duznyeckue u
XUMHUYECKHEe CBOMCTBA JKelie3a (B3auMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMU).
Oxcunpl, rugpokcuabl u conu xeneza(ll) u sxeneza(Ill): cocras, cBoiicTBa U MOTyYeHHE.

XHUMUYECKHUI KCIIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3llaMHi METAJJIOB U CIIJIaBOB, UX
(U3UYECKUMHU CBOWCTBAMHU;, H3YYCHHE PE3YJIbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCIIOJIb30BaHKE BUEOMATEPUAIOB), OCOOCHHOCTEN B3aUMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpus ¢ BOJIOHM (BO3MOXHO MCIOJIb30BAHKUE BUICOMATEPUATIOB); UCCIIE0BAaHUE CBOMCTB
XKECTKOW BOJBI, TpolleccCa TOPEHUS Kejle3a B KUCIOpoAe (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMATEPUAJIOB); MPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HAa MOHBI (MarHus,
Kayblus, amomuHus, nuHka, skene3a(ll) u sxeneza(Ill), menu(Il)); nHabmrogeHue wu
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS IUIAMEHUM HOHAMU HATpUsl, Kaausg W KajablUs
(BO3MOKHO HCIOJIb30BAaHHWE BHUIACOMATEPHAJIOB); HCCIeq0BaHUEe aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATIOMUHUA U TUJIPOKCHIA [IUHKA; PEIICHUE YKCIICPUMEHTAIbHBIX 3a/1a4 M0
TeMe «BakHellme MeTamibl U UX COCIUHCHUSY.

XUMHS ¥ OKpyXKarowias cpeaa

HoBble marepumanbl u TexHoJioruH. BemecTBa M marepuasibl B MOBCEIHEBHOM
JKM3HU 4YeJIoBEeKa. XWMHS M 3JI0pOBbE. be30macHOoe€ HCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas moMoms TpH  XUMHYECKHUX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTUYECKON TPAaMOTHOCTH.

XUMUYECKOE 3arps3HEHUE OKpyKarolled cpeansl (mpeaenbHas JomycTUMast
koHieHTparus BemecTB — [1JIK). Poik XxumMuu B perieHnn SK0JIOTMYeCKUX MPoOIIeM.

[IpupogHble HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojb, HPUPOIHBIN Ta3, HEPTH),
MPOJYKTHI UX TIepepabOTKH, UX POJIb B OBITY U MIPOMBIIIICHHOCTH.

XUMUYECKUIN AKCIEPUMEHT: M3y4eHUEe 00pa3lioB MarepuajoB (CTEKJIO, CIUIABBI
METaJIOB, TTOJTMMEPHBIE MaTEepUAIIbI).

MexnpeaMeTHbIe CBI3U

Peanuzanust MeXOpeAMETHBIX CBS3€d IMpU HM3YYEHHM XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHMN, TaK
W TIOHATUH, SIBIAIOIIAXCS CHUCTEMHBIMU JJISI OTIEJBHBIX IPEAMETOB €CTECTBEHHO-
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HAyYHOTO IMKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAyUHBIN (PaKT, TUIOTE3a, 3aKOH, TEOPHU,
aHanmu3, CHUHTE3, Kilaccu(uKalus, NEepUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT,
MOJICJIMPOBaHNe, W3MEPEHHUE, MOJIENb, SBJICHHE, MAapHUKOBBIA A(PQPEKT, TEXHOJIOTHS,
MaTepHallbl.

dusnka: Marepusi, aTOM, AJIEKTPOH, MMPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIIbI,
PallMOAaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUI 3apsii, MPOBOJHHUKH, MOIYIPOBOIHUKH,
IUDIIEKTPUKH, OTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTa/NIMYecKas pemeérka, CIUIaBbl, (PU3UUECKHe
BEJIMYMHBI, €IMHMIIBI HM3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Counnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHbIC
yIoOpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbrarel ocBoeHusi obywatouumucsa ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMAJaTh ¢ pesyiapTaTamMu dDenepanbHoi paboueid MporpaMMbl
OCHOBHOT0 00111€T0 00pa3oBanusi. Hanboee 3HaUMMBIMU SIBIISIIOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3YNBbTAThI OCBOECHUS MMPOTPAMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs
JOCTUTAIOTCSI B XOoJ¢ OOy4eHHs XUMUU B E€IUHCTBE Y4e€OHOW M BOCIUTATENbHOU
JEeSITEIbBHOCTH B COOTBETCTBUHM C TPAJAULIMOHHBIMU POCCUICKUMU COLIMOKYIBTYPHBIMU U
IYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU, IPUHSITHIMU B 00111€CTBE ITPaBUIIAMU U HOPMaMHU
MOBEJIEHUS U CLIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHSI U COLIMANIN3ALIUN
oOyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OTPaXaoT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBATHCSI CUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPWUEHTAIMA W paclIupeHue
OTIBITA JICATEITHHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY H
HayYHOMY HAaCJEINI0, TOHUMaHUS 3HAYSHHS] XHMHUECKON HAyKH B )KM3HU COBPEMEHHOTO
oOlecTBa, CHOCOOHOCTH BIIQJETh JOCTOBEPHOM HHMOpManueid o0 MepeaoBbIX
JTOCTHKECHHSIX U OTKPBITUSX MUPOBOIM M OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOILIECTBA;

2) rpaaaHCKOr0 BOCITUTAHUS:

IPEJICTaBICHUS O COLMAIBHBIX HOPMaXx U MPaBUJIaX MEKIMUYHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAX EATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  MpPH  BBIMOJIHEHUU  YUYEOHBIX,

IMTO3HABATCJIbHBIX 3a1a4, BLIIOJITHCHNH XUMHUYCCKHUX OKCIICPUMEHTOB, CO3AaHNU y‘le6HI>IX
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MIPOEKTOB, CTPEMJICHUSI K B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B IPOIIECCE ITOU
y4eOHOHN JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHUE U MOCTYNKU CBOUX
TOBApUILEH C TMO3UIMM HPABCTBEHHBIX M IMIPAaBOBBIX HOPM C YYETOM OCO3HAHUS
MOCJEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XHWMHYECKOM pEaKLNH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOIIUX OCHOBY
JUTsI TIOHMMAaHUS CYITHOCTH HAayYHOW KAapTUHBI MHpA, MPEACTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C IPUPOIHON Cpesoit, O
POJIM XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HABATENbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJYYECHUE HOBBIX 3HAHUHN MO
XUMHUH, HEOOXOIUMBIX 151 OOBSICHEHUS HAOJI01aEMBIX MPOIECCOB U SABICHUMN;

MO3HABaTENbHOM, MH()OPMAIIMOHHOW W YUTATENbCKOW KYJIBTYpbl, B TOM YHCIIEC
HABBIKOB CAMOCTOSTEIBLHON pabOThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN JINTEPATYpOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHU;

UHTEpeca K OOYYEHUI0O U TMO3HAHWIO, JIO003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO0Opa30BaHMIO, MPOSKTHOM U MCCIIEI0BATEIbCKON NESITEIIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABICEHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) popmupoBaHUS KyJIbTYPHI 3I0POBbSI:

OCO3HAHHUS LIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAHOBKH Ha 37I0pOBbIi 00pa3 KU3HU, OCO3ZHAHUS MOCIEACTBUN U HEMIPUATHS BPEIHBIX
NPUBbIUEK (YMOTPEOJEHUS AaNKOrojsl, HAPKOTUKOB, KYpPEHHUs), HEOOXOIUMOCTH
COOJIIOICHUS MpaBWl 0€30MacHOCTH MPH OOpallleHUH ¢ XMMHUYECKMMH BEIIECTBAMU B
OBITY U peabHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHUIO mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXXEHHE K TPYAYy U Pe3yibTaTaM TPYAOBOU NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS MIPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHOT'O BhIOOpA MHAMBUIYATEHON
TPACKTOPUM TMPOJODKEHHS 00pa3oBaHUA C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOM
npodeccuoHanbHON JeATEIPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECCUOHATBHOU CpeJIe;

6) KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH 11€IECO00PA3HOT0 OTHOIICHUS K IPUPO/IE KaK UCTOYHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBaHHUS, MOHUMAHUS LIEHHOCTH 3JJ0POBOTO M 0€301acHOro
oOpaza >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHMS LEHHOCTH COOJIIOJCHUS TpaBUil 0E€30MacHOro
MOBEJICHUSI PU pabOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYAIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, TOJydaeMble MPU HU3YYCHUH XUMUH, IS
pelLIeHus 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJIHOW CPENOH, MOBBILIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPhI, OCO3HAHUS TJI00AIBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM
U MyTEN UX PEIIeHUS] TOCPEACTBOM METOJ0B XUMUMU;
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9KOJIOTHUYCCKOI'0 MBIIIUICHUA, YMCHUA PYKOBOJACTBOBATLCA UM B HOBHaBaTCHBHOﬁ,
KOMMYHI/IKaTPIBHOﬁ 151 COHI/IaJ'ILHOI\/’I IIPAKTHUKC.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJabTaThl OCBOEHUsS 00pa30BaTENbHON MPOTPAMMBI  TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSMHU, B TOM
qucIe:

1) 6a30BbIe JJOTUYECKHUE ACHCTBUS:

BBISBJISTH IPUYUHBI M CJICICTBHUS MPOCTHIX XUMHUECKUX SIBJICHHM;

OCYIIECTBIISITh CPaBHEHHE, KIIACCU(DUKAIIUIO XUMHUYECKUX BEIIECTB I10 3aJJaHHBIM
OCHOBAHUSIM U KPUTEPHUSM JIJI1 YKa3aHHBIX JJOTHYECKHUX OIepalinii;

CTPOUTH JIOTHYECKOE CYKIACHHUE MTOCIE PEABAPUTEIHLHOTO aHaI3a, BKIIFOYAIOIIEe
YCTaHOBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSA3CH

co37aBaTh, MPUMEHSITh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOACIIA U CXEMBI
JUTSI peIieHusT y9eOHBIX U TTO3HABATEIBHBIX 3aa4 C TIOMOIIBIO MeIarora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIECCOB M WX
MTOCJIC/ICTBHSI;

2) 0a30BbIE MCCIIEIOBATEIbCKHUE ACHCTBUS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XUMHUYECKUHN OIBIT, HECIIOKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEHW 00bEKTa N3yUCHHS, TPUIMHHO-CIICCTBEHHBIX CBS3CH
U 3aBHCHUMOCTEH 00BEKTOB MEX Ty COOOM;

C TIOMOIIBI0 TIeJarora WM CaMOCTOSTENBHO (HOPMYIHPOBATh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEACHHOTO HAOJII0ICHUS, OIBITA;

3) pabora ¢ undopmarmeit:

BBISBIIATE JIePUIIMTHI MH(POPMAITUHU, JAaHHBIX, HEOOXOIWMBIX [JI PEIICHHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh UHPOPMAIMIO U3 OJTHOTO BUA B APYroil (TabIuIly B TEKCT U
np.);

UCKAaTh WM OTOMpaTh WH(GOPMAIHMIO WM JAaHHBIC M3 UCTOYHUKOB C y4ETOM
MIPEIOKCHHON yIeOHOM 3a1a4M U 33 TaHHBIX KPUTCPUEB.

OBnajieHue YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B TpYIIIe (OmpeaensaTh o0mue e,
pacrpenensiTh poyid, 10roBapuBaThCs APYT C APYTOM U T. I1.).

C MOMOIIBIO TEarora Wik CaMOCTOSITEJIbHO COCTABIISITh YCTHBIE M MUCbMEHHBIE
TEKCTBl C HCHOJIb30BAaHUEM WJUIIOCTPATUBHBIX MAaTE€PUAJIOB I BBICTYIUICHUS IE€pe]l
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESITEIBHOCTH C
YUYHUTEJIEM M CBEPCTHUKAMU; pabOoTaTh UHAMBUIAYAIHHO U B TPYIIIIE: HAXOAUTH oOIee
pelieHre W paspeniaTh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHMS MO3UIUM W ydeTa
UHTEPECOB; GOpMYJIUPOBATh, API'YMEHTHUPOBATh U OTCTaWBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJAaJa B OOIIUNA MPOAYKT, IPUHUMATh U Pa3JACiATh
OTBETCTBEHHOCTb M MPOSIBIATH TOTOBHOCTD K MTPEIOCTABICHUIO OTYETA Mepe]l TPYIIION.

OBnajsieHre YHUBEPCATbHBIMU YU€OHBIMH PETYJISTUBHBIMU JICUCTBUSMM:
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oOHapyxuBaTh # (POPMyIHpPOBATH Y4YEOHYIO MPOOJIEMY, OMNPEACHSITh IIeIb
y4eOHOM JIeSITEILHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TPHUHSATHUS PELUICHUH U
OCYILIECTBJICHUS OCO3HAHHOTO BIOOpA B YUEOHOM U ITO3HABATEIHLHOM JACATEILHOCTH;

COOTHOCUTh CBOU JICUCTBHUS C IUIAHUPYEMBIMU peE3yJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBO€H JEATEILHOCTH B IIPOLECCE JTOCTWKEHUSA PE3yJbTaTa, OIpPEIessaTh
CIIOCOOBI ICUCTBUI B paMKaX MPEIJIOKEHHBIX YCIOBHM U TPeOOBAHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOILICHCS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OIICHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MEHEHHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4eOHOM
3aJauu;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yibTaT
NEATEeIbHOCTH, OMPEACNSITh TMO3WTUBHBIE HM3MEHEHUS W HaIpaBlICHUs, TpeOyrolne
najabHenIe padoThl;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €O MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB 0 OCBOCHHUIO 00S3aTEbHOTO COJEPKAHMS,
YCTaHOBJICHHOTO JaHHOW PenepalibHOM paboueid MporpamMMmoid, BBIACIAIOT: HAYYHbIC
3HAaHUSA, YMEHMSI M CIOCOOBbI JIEHCTBUH, crneuuduueckue s y4eOHOro mpeaMmeTa
«XuMHs», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHHUS, €T0 MHTEPIPETALINH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBJICHHM TMPUPOMBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00IIECTBA; HOHUMAHUE MECTa XUMUHU
Cpelu JpYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH MOHSATUHHOTO allfapaTa i CHMBOJIMYECKOTO SI3bIKa XUMUH JIJ151
cocTaBieHus] (OPMyYJ HEOPraHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX peakuuid (c
OMIOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BJIAJICHUE OCHOBAMH XHMHUYECKOU
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE HUCIIOIB30BaTh €€ ISl pelIeHUs
y4eOHO-TI03HABATENBHBIX 33]1a4 C MOMOIIBIO YUHUTENS; YMEHUE HUCIOIb30BATh MOJAEIH
11 OOBSICHEHHSI CTPOEHUSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIOPOI Ha OIpeIeIeHHUS;

IIPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOLIBIO YUHUTEIS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWU JJIsI YCTAaHOBJICHUS B3aMMOCBSI3EM MEXIY
M3YyYCHHBIM MATEpHAIOM W TPHU MOJYYCHUU HOBBIX 3HAHUM, a TaKXKe B Mpoliecce
BBITIOJIHEHUS YYEOHBIX 3aJaHUid W Tpu paboTe C UCTOYHUKAMHU XUMHYECKOM
uH(pOopMaIuu, KOTopas BKIIOYAeT:

BOKHEUIINE XUMUYECKUE TOHATHS: XUMUYECKUU DJIEMEHT, aToOM, MOJEKYJa,
BEIIIECTBO, IMPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHASI CMECh,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSipHAsE MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpemHss),
XUMHYECKasl pEaAKUHUs, pPEaKkUUH COCAUHEHHUs, PEAKUUU PA3JIOKEHUS, pPEaKLUH
3aMellleHMs], peakuu 0OMeHa, TerioBor 3((eKT peakinu, 3K30- U IHAOTEPMUUYECKUE
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peaxiuu, pacTBOp, MaccoBasi JOJS XMMHUYECKOTO 3J€MEHTa B COCIMHEHUH, MaccoBas
JI0JIsL ¥ TIPOLICHTHAsI KOHLIEHTPAIUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, IIEKTPUIECKUI
CJIOM aToma, aToOMHas OpOWTajb, paguyCc aroMa, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBs3b, AIEKTPOOTPUIIATEIbHOCTD, MOJIAPHAS U HETMOJSpHAsl KOBaJeHTHAs
CBS3b, MOHHAs CBS3b, METAJUIMUECKas CBS3b, KPUCTAUIMYECKas pelieTka (aTomHas,
MOHHAs, METa/NInYecKasi, MOJEKYJspHas), MOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJUTHYECKAss  JIMCCOIMAIMs, pEaklMu HOHHOrOo  OOMeEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM, OKHUCIUTEIb W  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBJICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHE, OOpaTHUMbIE U
HeoOpaTUMbIE PEaKIUHU, CKOPOCTh XUMHUYECKOW pEakIUH, KaTalu3aTtop, MpeaeiabHO
nomyctuMas konuentpauus (I1/1K), koppo3ust MeTasioB, CILIABHI;

OCHOBOIIOJIAraloIe 3aKOHbI XUMUU: 3aKOH COXpaHeHus: Macchl, [leproamueckuii
3akoH /[. 1. MeHieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJICKYJISIpHAsT TEOpHUs, TEOPHUS HIEKTPOIUTHUECKOM
JUCCOIIMAIINK, a TaKXKe MPEJICTABICHUS O HAy4YHBIX METOJIaX MO3HAHHS, B TOM UYUCIE
AKCIIEPUMEHTAILHBIX U TEOPETUYECKUX METOJIaX MCCIICOBAHUSI BEUIECTB U U3YUCHUS
XUMUYECKUX PEaKIUii;

IpeJICTaBICHNUE O MEPUOINUECKON 3aBUCUMOCTH CBOWCTB XMMHUECKHUX 3JIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPULIATETLHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST dJeMeHTOB B Ilepuonnyeckoit cucreme (B MalibIX MepuUoAaxX M TJIABHBIX
MOJArPYNIax) U 3JIEKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKCHUS
aneMeHTa B llepuonnyeckoil cCUCTEME C YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj s1pa, 0oOIlee YUCIO AJIEKTPOHOB),
pacmpesieieHueM DJJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TpPEX
MEPHUOOB, KaJus U KalbIUs; KJIacCCHPUIMPOBATh XUMHUUECKHE DJIEMEHTHI C OMOPON Ha
omnpeaeneHus: GU3NIECKOro CMbICIA TU(GPOBBIX JaHHBIX MEPUOTUIECCKON TAOIUIIBL;

yMEHUE KIacCUPUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA U
XUMUYECKUE PEaKIMU C OMOpPOM Ha CXEMbI; OMPEEsITh BaJECHTHOCTh M CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMUYECKON CBSI3U U TUIl KPUCTALTUYECKOMN
CTPYKTYPBI B COEJIUHEHUSX, 3apsi] UOHA, XapaKTep CPelbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIIUTENb M BOCCTAHOBUTEI 10 AJITOPUTMY YUE€OHBIX IEHCTBHIM;

yMEHUE XapaKTepU30BaTh C OMOpPOM Ha cxeMy (PHU3WYECKHe U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, XJop, HATPUH, KA, MarHUH, KaJIbIIUNA, AJITIOMUHHM, )KEJI€30) U CI0KHBIX
BEIIECTB, B TOM YHCJIE WX BOJHBIX pacTBOPOB (BOJa, aMMHaK, XJIOPOBOAOPOI,
CEepPOBOIOPOJ, OKCHIBI U TUIpokcuabl metamioB I - [IA rpynn, amomunus, menu (II),
nuHka, xeneza (II u III), okcuasr yruepoaa (I u 1V), kpemuus (IV), azota u dochopa
([T u V), ceper IV u VI), cepHucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasl, KpEMHHUEBAs KUCIIOTa U X COJIN); OTMCHIBAThH C OMOPOM HA IJIaH U KITFOUEBhIC
CJIOBa; YMEHHUE MPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUS IOCJE TMPEABAPUTEIBHOIO aHaiau3a MOJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXHOCTh
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEY;
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YMEHHE COCTaBJIATh MO 00pasily, CXeMme, aJropuTMy Y4eOHBIX JeHCTBHIA
MOJIEKYJISIpHbIE M MOHHBIC YPABHEHUS PEaKkluil (B TOM YHCIIe peaklMii HOHHOTO OOMeHa
U OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN), WILIIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBa M3YYEHHBIX KJACCOB/TPYNI HEOPTraHWYECKUX BEIIECTB, a TaKxke
NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHE BBIYUCIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJSIPHYKO MAacChl
BEILIECTB, MACCOBYIO JIOJI0 XMUMHYECKOIO 3JIEMEHTAa B COCIWHEHUH, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, KOJUUYECTBO BELIECTBA M €ro Maccy, oObEM Tra3oB C OMOpPOi Ha
oOurre Gopmynbl; yMEHHE TPOBOAUTH PACUETHI IO YPABHEHHUSIM XUMUYECKUX PEAKIIHHA U
HAaXOJIUTh KOJIMYECTBO BEILIECTBA, 00BEM U MACCy PEAreHTOB WM MPOAYKTOB PEAKIUU C
OTIOpO# Ha 00pasell, AIrTOPUTM YUEOHBIX JCHCTBHM;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOr'O MO3HaHUA (HAOJII0EHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJEIIMPOBAHUE) NPH HM3YyYECHUHM BEIIECTB M XMUMHYECKUX SIBIICHUU C
OMOpOM Ha aIrOpuUTM Y4EeOHBIX ACHCTBUN; yMEHHE CHOPMYJIMPOBATh IMpOOJIEMy HU
IPEJIOKUTH IIYTH €€ PEIIEHUS C ITIOMOILBIO I1eJ1arora; 3HaHue OCHOB 0e3011acHON paboThI
C XUMHUYECKMMH BEILIECTBAMHU, XUMUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HaJIM4ME NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIIECTYHOLIUX
XUMHUYECKUX HKCHEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IIJIaHa
paboThl WM COCTABJIEHUEM TaOJIHUIIBL:

U3y4EHUE U ONMCaHue PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PU3NYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEaAKIU;

U3Yy4YeHHUE CIOCOOO0B pa3/ieNIeHUsl CMECEH;

MOJIyYEHHE KHUCIOPOJA U U3YUYEHHE €TO CBOMCTB;

MOJIyYEHHE BOJIOPOJIA U U3YUYEHHUE Er0 CBOWCTB;

MTOJIYYEHHE YIIIEKHCIIOTO ra3a U U3y4eHUE Ero CBOMCTB;

NOJIyYCHUE AMMHUAKa U U3YYEHUE €TI0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BELIECTBA;

UCCJIEIOBAHNE M OINMCAaHUE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIopaHxa u QeHonadTanenHa) s
ONpEIEIEHHUS XapaKTepa CpeIbl B paCTBOPAx KUCIOT U LIEN0YEH;

M3YyYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIaMH, OKCHIAMH METAJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJTHOIO METAJIA IPYTUM U3 PACTBOpA COJIH;

UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUJIOB ATIOMUHUSA U LIUHKA;

pELIEHHEe  OKCHEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE — KJIACCHI
HEOPraHWYECKHUX COCINHEHUI»;

pEelIEHHE  3KCHEPUMEHTAIBbHBIX 3aJa4 MO0 TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLIMALIMS;

pELIeHNE 3KCIEPUMEHTANBHBIX 3a/Jad Mo TeMe «BakHeillne HemMeTamibl U UX
COEIMHEHHUS;
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pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BaxHelne MeTamisl U UX
COCIUHEHHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBCHHbIC DPEAaKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAcCTBOPAaX HWOHBI:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aTlOMUHUA, Kene3a (2+) u
xenesa (3+), menu (2+), IIUHKAa;

YMEHHE TPEACTaBIATh pe3yldbTaThl JKCIEPUMEHTa B (OpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISTH SMIIMPHUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOr0 OOpaIleHuUs! C BEUIECTBAMH, MCIOIb3YEeMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke MIPAaBUIIaMU TTOBEJICHUS B LIETISIX COCPEKESHHSI 310POBbS
U OKpY’Kalollled MPUPOIHOM Cpelibl; TOHMMaHUe Bpena (OMacHOCTH) BO3ACHCTBUS Ha
KUBBIE OpPraHMU3Mbl OIPEAEIEHHBIX BELIECTB, a TAaKXe CIOCOOOB YMEHbBILECHUS MU
OpEeIOTBPALICHUS] UX BPEIHOTO BO3ACHCTBMS; NOHMMAaHUE 3HAYEHUS JKUPOB, OEJKOB,
YTJIEBOJIOB JJIsl OPraHU3Ma YeJI0BEKa,

BJA/JICHHE OCHOBAMM XHWMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHUE
OPaBWJIBHO MCIOJb30BaTh H3YyUYEHHBbIE BEIIECTBA M MaTepuayibl (B TOM UHUCIE,
MUHEpaJbHble YyA0OpEHUs, METaJIbl U CIUIaBbl, MPOAYKTHI IEepepabOTKU MPHUPOIHBIX
UCTOYHHUKOB YIJIEBOJOPOIOB (YIUid, MPUPOAHOIO Tra3a, HE(TH) B OBITY, CEJIBCKOM
XO3sIIICTBE, Ha TPOU3BOJACTBE; YMEHHE NPHUBOJUTH TMPHUMEPH  MPABHIHLHOTO
MCIIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MAaTEPHUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY pealbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBIICHUSIMA ¥ TPOIIECCaMHU, MPOUCXOASIIAMU B MaKpo- U MHKPOMHUpPE, OOBSICHATH
NPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHWE HHTETPUPOBATH XMMHUYECKHUE 3HAHUS CO
3HAHUSAMU JPYTUX YIeOHBIX MIPEIMETOB C MOMOIIBIO TIEAarora;

npejcTaBieHue O cdepax NpoPecCHOHANBHON AESTENbHOCTH, CBA3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU HA JOCTUKEHUSIX XUMUYECKOM
HAyKH; HAJUYHME OMbITa PadOTHI C PA3IMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMUHU
(Hay4HO-TIONyJIIpHAsl JIUTEpaTypa, CJIOBapH, CHPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOPOM Ha aIrOPUTM: YMEHUE OOBEKTHUBHO OLIEHUBATh MH(OPMALIMIO O BEIECTBAX, UX
IPEeBPALICHUSX U MPAKTUYECKOM MPUMEHEHHH.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOEHUS Y4eOHOTO TmpeaMeTra
«Xumus», pacrpeiesieHHbIe TI0 rojilaM 00y4YeHus

PesynpTaThl 1mo rogam (GOpMyIHMPYIOTCS IO MNPUHILMIYY A00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojJa K IOy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax IMO3WUINH, Kak
paBUIIO, IOCIOBHO HE MOBTOPSIIOTCSA, HO YUYUTHIBAIOTCS (PE3yNbTaThl OUYEPEIHOIO TOJa
[0 YMOJTYAHHUIO BKJIIOYAIOT PE3YNbTAThl MPEABIIYIIUX JIET).

8 KIIACC

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX TTOHSITUIA: aTOM, MOIJICKYJIA,
XUMHYECKUIN 9JICMCHT, IIPOCTOC BCUICCTBO, CJI0KXHOC BCIICCTBO, CMECH (O,Z[HOPOI[HaH 141
HCOI[HOpOIIHaSI), BAJICHTHOCTb, OTHOCHTCJIbHAsA aTOMHAsd W MOJICKYJISIpHAsd Macca,
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KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBas JOJIsI XUMAUYECKOTO dJIEMEHTA
B COCIMHEHUHM, MOJSIpHBIM  00BEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COJIb,
AJIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklus, KilacCuPUKaus
pEeaKlMii: peaKkuu COCIUHEHNUs, PEAaKIUN Pa3JI0KECHUSI, PEaKIIMK 3aMELICHUS, PEAKIUU
0o0OMeHa, 9K30- U HHAOTEPMUUYECKUE PEaKLIUU; TEIIOBOU AP (EKT peakuuu; 1apo aTtoma,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTalb, paguyC aToMa, XUMHUYECKas CBA3b,
NOJIApHAsl W HENOJISIpHAs KOBAJCHTHas CBs3b, MOHHAsl CBA3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBas J0JI BelllecTBa (MPOLIEHTHAS] KOHIIEHTPALIHsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MIPUMEHSTH 3TU MOHSITHS IPU ONMUCAHUU BEUIECTB U UX MPEBPALCHUIL;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY JUIsI COCTaBJIEHHS (OpMyIN BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUECKUX PEAKIIMA, 3JIEKTPOHHOIO OanaHca;

ONPEAENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEUHEHUSX; CTENIEHb
OKHCJICHHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha OIpENeeHHs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; IPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY Kilaccy
COEIMHEHUN 1O QopMmyjaM; BHJI XUMHUYECKOW CBsI3M (KOBaJIE€HTHas M HMOHHas) B
HEOPraHUYECKUX COCUHEHUSX;

UMETh IPEACTABICHUE O CUCTEME XMMHUYECKMX 3HAHHUM, YMEThb C IIOMOIIBIO
YUHTENS NPUMEHATh CUCTEMY XHMHUYECKMX 3HAHUM, Ul YCTAHOBJIICHUS B3aWMOCBS3U
MEX/ly U3yYE€HHBIM MaTE€pHaJIOM U NP MOJYyYECHUH HOBBIX 3HAHUM, a TaKXkKe Mpu padoTe
C UCTOYHHKAMHU XuMu4eckoil wuHpopmanmuu. OpHEHTHUPOBATHCS B TMOHATUAX U
OrepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSATH MPU BHINIOJIHEHUH YU€OHBIX 3aJaHUI
Y pEUIEHUHM PacyeTHBIX 3aJlay C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbIE
3aKOHBI U TEOPUH: 3aKOH COXpaHeHusl Maccsl, [lepnoanuecknii 3akon [[.W1. Menneneena,
3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOrajapo; aTOMHO-MOJIEKYJIApHAs TEOpHs.
CooTtHocUTh 00O3HauYeHUs, KOTOpble MMeroTcs B Tabnuie «lleproguyeckas cucrema
xuMudeckux anemeHroB /. 1. MenzaeneeBay € UYHMCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHMsSI aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsii sjapa, oOllee 4ucio
AJIEKTPOHOB U PACIPEAEIEHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTbl; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOLIMX B pEaKLUU BELIECTB, IO
TEIUIOBOMY 3(PPEeKTy, M0 U3MEHEHHUIO CTENEHH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMUCAHUE MPUMEPAMH MOJEKYJISPHBIX YPABHECHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUAX MOCIIE
IpeIBapUTEIHLHOTO OOCYXKICHHUS C MEeIaroroMm;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMysie COeIUHEHUS; MAacCCOBYIO JIOJIIO
BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOW PEAKLUU C
OIIOPOM Ha aJTrOpUTM;

IPUMEHATH OCHOBHBIE OINEpPALNU MBICIUTENBHON JE€ATEIBHOCTH — aHalu3 MU

22



CUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTeMaTH3aIus, KIacCU(pUKAINS, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3€M — JJIsl U3Yy4YEHHUS CBOMCTB BEHIECTB M XUMHUYECKUX
peaKkiMii; ecCTeCTBEHHO-HAYy4YHbI€ METOJbl TMO3HaHUS — HaONIOJCHHE, WU3MEpPEHHE,
MOJIEJTUPOBAHUE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIN ) 110 PYKOBOJICTBOM I1€/1arora,

CJIeIOBaTh TNpPaBWJIAM IOJIb30BAHUS XHMHUYECKOM MOCYI0M W J1abopaTOpHBIM
o0opyJ0OBaHMEM, a Tak)Ke MpaBWJiaM OOpAaIlIeHHs C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIIUSIMU T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB € OMPEAECTEHHON MAacCCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IMIEIOYECH U
KHCJIOT C TIOMOIIBI0O WHIWKATOPOB (JakMmyc, (eHondTaIenuH, METHIOPAHX U Jp.),
MOATBEP)KIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KaueCTBEHHBIC
peaKIMy Ha HOHBI) MO PyKOBOACTBOM II€/Iarora.

9 KIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKUX TOHSITHUH: XUMUYECKHI SJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHUOH, IPOCTOE BEHIECTBO, CIIOHOE BEIECTBO,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaxius,
XUMUYECKasi CBS3b, TEIUIOBOW 3(P(EKT peakivu, MOJib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIECKTPOIUTUUYECKAS JUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTaau3aTop, XMMHUUYECKOE paBHOBECHE, 0OpaTUMBbIE U HEOOpATUMbIC PEAKIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, AJJIOTPONUs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBaJEHTHas,
MOHHAsA, METAJJIMYECKAas), KPUCTAJUIMUECKas PEUIETKA, KOPPO3Usl METAJUIOB, CILIABBI;
CKOpPOCTh XUMHUYECKOM peakiuu, mpeaenbHo gonyctumas kouuentpanus (ITK)
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSTH ATU TTOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAILICHUIA;

WCIIOJIB30BaTh 3HAKM M CUMBOJIBI sl (UKCAIlMU PEe3yJbTaTOB HAOIIOJECHUMN,
cocTtaByieHus] (OpMYJT BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEAKIMM, 3aMiCU JaHHBIX
ycioBui 3a1a4. Mcnons3oBaTh 0003HaueHus1, uMeronuecs B [lepuoauueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U COJIEH B BOJIE /ISl BBITIOJIHECHUS 3a/IaHU.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHUX 3IIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEJEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE; BUIBI
XUMUYECKON CBsI3M (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAas)) B HEOPraHUYECKHUX
COCIMHEHMSX; 3apsA]l MOHA MO0 XUMUYECKOW ¢opmysie; XapakTep cpelbl B BOIHBIX
pacTBOpax KUCIOT U IIET0YEH, TUI KPUCTATUNIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbica  [lepuommueckoro 3axkona J[.MI. MengeneeBa wu
JIEMOHCTPUPOBATH €ro MOHUMAaHUE: ONMUCHIBATh U XapaKTepU30BaTh TaOINUHYIO (HOopMy
ITepuoauyeckoil CHUCTEMBbl XUMHUYECKHX JJIEMEHTOB: pa3jiMuyaTh IOHATHUS «IJIaBHAS
noarpynna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», Manbie U OoJibline
NEePUO/Ibl; COOTHOCUTh 0003HAUCHHUS, KOTOPhIE UMEIOTCS B MEPUOIUYECKON TabuIIe, ¢
YHUCJIOBBIMU XAapPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsan sapa, o0lee YUClIo 3JIEKTPOHOB U PacIpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM);
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OOBSACHATH 0011IE€ 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX
COEAMHEHUI B IIPEAEIIaX MAJIBIX IEPUOIOB U IIaBHBIX MOATPYIIIL C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThI, HEOPraHMYeCKHUE BELIECTBA;
XUMUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerI0BoMYy 3G (HEKTy, 0 U3MEHEHUIO CTETICHEW OKHUCIICHUS XUMUYECKUX IJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTePHU30BaTh (OMHUCHIBATH) OOIIHME U CIICHHU(PUICCKAE XUMUISCKAE CBOWCTBA
BEILIECTB Pa3JUYHbIX KJIACCOB, MOJATBEPXkAasi ONMUCAHWE NPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C OTIOPON HA CXEMBI;

COCTABJISITh YPABHEHHSI JIEKTPOIUTHUYECKON JHCCOLUMALMU KUCIOT, IIEI0Yed U
COJICH; TOJIHBIE M COKpAIEHHBbIE YpPaBHEHHUs pEaKkUWid MOHHOTO OOMEHA; ypaBHEHMS
peaKklnii, TOATBEPKAAIONINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXIy BEUIECTBAMU
Pa3IMYHBIX KIIACCOB;

pacKpbIBaTh CYILHOCTh OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
HOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca STUX PEaKIIHii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOXXHOCTH IPOTEKAaHHUsI XWMHUYECKHX IIPEBPAILCHUNA I10CIE NPEIBAPUTEIBHOTO
00CYXKIEHHUs C TICAarorom;

BBIYMCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOrO 3Je€MEHTa 1Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl M0 YPABHEHHUIO XUMHUYECKON PEaKIHMH C
OTIOPOM Ha aJTrOpUTM;

CJIeI0OBaTh NpPAaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1abOpaTOPHBIM
o0OpyOBaHMEM, a Tak)Ke MpaBHiiaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMH T10 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

IIPOBOJUTH pPEAKUWH, NOATBEPKIAAIOIIME KAaYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PAaCO3HABATh OMNBITHBIM NYTEM XJOpUA- OpoMUA-, MOAMI-, KapOOHart-,
docdar-, cunukat-, cyiabpaT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS X HOHBI U3Y4YE€HHBIX
METAJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JAESITEIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHE, 000011IeHIe, CUCTEMATHU3aLIMIO, BBISIBIICHUE TPUUUHHO-CIIEACTBEHHBIX
CBsI3€M — JUI U3YYEHHUS CBOMCTB BEILIECTB M XUMUUECKHUX PEAKIINIA; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUSI — HAOJI0IEHUE, U3MEPEHHE, MOEIIMPOBAHKE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TeMaTnueckoe MIaHUPOBaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4EOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAHHON OCHOBHOM 0O0pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOIO OOILEro oOpa3oBaHUs OOydarolUXCs ¢
3a/IepKKOM MICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pasnenoM deaepanbHOl padoyeil mporpamMmmel
y4eOHOTO0 npeaMeTa « XuMus» OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl 0CHOBHOTO 00111ero oopazoBanus. [Ipu stom Oprannzanus
BIIpAaBE caMa BHOCHUTh HM3MEHEHUS B COJEpXKaHME U pacHpeiesieHHe ydyeOHOro marepuasja IO rojaM oOydeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUSI TEM M KOJIMYECTBO YAaCOB HAa OCBOEHUE Ka)JOW TEMBI, ONPEAEIICHUE OpraHU3allMOHHBIX (GopM
oOyueHus U T.I. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM OmperenseTcss BbIOpaHHbIM 0Opa3zoBaTesbHON opranuzanuein YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTAMH KOHKPETHBIX oOydaronuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, pEKOMEHIAIMSIMU 10 0TOOPY M aJanTaluy yueOHOro MaTepuaia 1o XMMHUH, IpeacTaBIeHHbIMU B [losicHUTENBbHOM
3aITHCKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOrO TEMATUYECKOTO IIaHUpOBaHUS it oOydarommiica ¢ 3IIP: mepBelil npeamnonaraet
OCBOEHME NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEIIBHOM KJIACCE.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KJIACC
(2 4 B Hexemto, Bcero 68 4, U3 HUX 3 4 — pE3epBHOE BpEMS)
ITpumepHbIe TEMBI, OcHOBHOe coep:kaHue OcHOBHBIE BUIBI 1eATETbHOCTH
packpbIBalolIie JaAHHBIH o0yJaroumxcs

pa3szes nporpamMmel,
U KOJIMYeCTBO 4aCOB,
OTBOMMOE HA MX H3yueHHe

Pa3znen 1.IlepBoHayajibHbie XuMuueckue nousitusi(20 )
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Tema 1. Xumusi — BakHast
00J1aCTh €CTECTBOZHAHMS U
MPaKTHYeCKOii 1esITeJTbHOCTH
Yel0BeKa

(59

IIpenmer xumun. Ponb XMMHHK B )KU3HM YeIOBEKa. XUMUS B CUCTEME

HayK. MeTo/ibl TI03HAHUS B XUMHUHU.

Tena u BemectBa. du3ndeckue CBOMCTBA BEIIECTB. ArperaTHoe
cocTosiHUe BemecTB. UncTrle BenecTBa U cMecH. CocoObl
pazneneHus cMeceil. Pusudeckre 1 XUMUIECKHE SIBICHHS.
IIpn3Haky 1 yCIOBUS NPOTEKAaHHUS XUMHUIECKIX PEaKIIIH.
3HaKOMCTBO C TIpaBMIaMy O€30IIaCHOCTH U IIpUEMaMH paboTHI B
XHUMUYECKO! J1abopaTopuu.

JlemoHcTpanuu

1. JIabopaTopHOe 000pyIOBaHHE.

2. Pa3znuyHble BBl XUMUYECKOM MOCYIBI.

3. O0Opas3ubl BEMIECTB.

4. CriocoOsI pazaeneHus cMecelt (GunpTpoBaHue, BEIIApHUBAHHUE,
JTUCTHIUISALMSL, XpoMaTorpadus).

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

Jlabopamopnwie onvimol:

Ormmcanne GU3NYECKHX CBOCTB BEIIIECTB.

Paznenenne cMecH ¢ MOMOIIBIO MarHAUTA.

Ipaxmuueckue pabomot:

Ne 1. JTabopatopHoe 000pyIOBaHUE U TIPHEMBI PAOOTHI C HAM.
IIpaBuna 6e30macHoit pabOTH B XUMHYECKOH JTa00OPaTOPHH.
Ne 2. OuucTKa 3arpA3HEHHON TOBAPEHHON COJIN
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PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH C TOMOIIBIO TIEAarora.

PackpbIBaTh poib XMMHHU B IPHPOJIE U )KU3HU UENIOBEKA, €€ CBSI3b C JPYTHMH HayKaMH.

Pa3nuuath uncTHIE BELIECTBA M CMECH; OJHOPOIHbBIE U HEOJHOPOAHBIE CMECH;

Paznuuath Qusnueckue 1 XUMUYECKUE SIBJICHUS C OTIOPOH Ha OIPEACIICHHS.

OmnpenensTs NPU3HAKH XUMHIECKUX PEaKIHil U YCIOBHS UX MPOTEKAHHS.

CrenoBaTh IpaBriIaM MOJTB30BaHMUS XUMHUUECKOH ITOCY10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TaKkKe paBHIIaM OOpaIIeHHs C XHMHYIECKIMH Bellle-CTBaMU B
COOTBETCTBHH C HHCTPYKIHMSMH 10 BEIIIOJTHEHUIO IPAKTUYECKAX padoT 1Mo
KOHTPOJIEM IIeJIarora.

[InaHnupoBaTh ¥ MPOBOJUTH XMMHYIECKHHA 3KCIIEPUMEHT MO U3YyUEHHUIO U ONUCAHUIO
(HU3UYIECKUX CBOICTB BEIECTB, CIIOCOOOB pa3JIeNeH s CMeceil BEIEeCTB MO
PYKOBOJCTBOM Tefiarora ¢ 00Cy>KICHHEM TIaHa PabOTHI.

Hcrionp30BaTh IpH BHIIOJHEHHH YIeOHBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATEIbCKON
NeTeIbHOCTH HAYyYHO-TIOMYJIIPHYIO JINTEPATypy XHMHYECKOTO COJepKaHus,
CIIPaBOYHEIC MaTepHalbl, pecypchl MHTepHeTa 1101 pyKOBOJCTBOM IEIarora.

BeicTpanBath pa3BEpHYTHIC IICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3yIEHHBII
TIOHATUHMHBIN anmnapaT Kypca XMMHHU



Tema 2. BemecTBa
H XHMHYECKHe peakiun
(15 9)

ATOMBI 1 MOJIEKYNbl. XMMUYECKUE HIEMEHTHI. 3HAKU (CHUMBOJIBI)
XUMHYECKHUX 371eMEHTOB. [IpocThie U coHbIe BelecTBa. ATOMHO-
MOJIEKYIPHOE YUCHUE.

Xumuuaeckas Gpopmyna. BaneHTHOCTh aTOMOB XUMHUUECKUX
2JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENIbHASL
aToMHas Macca. OTHOCHTeNIbHAs MOJIEKY/IApHas Macca. MaccoBast
JIOJIs1 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

dusnyeckre U XUMUYECKUE SIBIICHUS. XUMHUYECKas PeaKIys.
IIpu3Haku 1 ycrnoBHs NPOTEKAHUS XUMHUUECKUX PEAKIHH.
XuMH4ecKre ypaBHEHHUS.

Tumbl XUMHYECKUX peakiuii (COeTMHEHNUS, PA3IOKEHHS, 3aMCIIICHHS,

oOMeHa).
3aKOH COXpaHEHUS MacChl BEIIECTB.
M. B. JIoMOHOCOB — y4€HBIH-3HIUKIIOTIEIUCT.

JleMoHCcTpanuu

Ouznueckue sBICHAS (paCTUPAHUE caxapa B CTYINKE, KUIIEHHE U
KOHZIGHCAIINS BOJBI H T. JI.).

Xumudeckue siBJIeHUs (TOpeHUE CBEUYH, pa3jiokKeHHue caxapa,
B3aMMOJCHCTBHE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi,
pasnoxxenne runpokcuna meau(1l), B3anmoneiicteue xemnesa ¢
cepoi, B3anMOJIeHCTBHE jkene3a ¢ pactBopoM cosr meau(1l)).
OTBIT, WIUTIOCTPUPYIOMINIT 3aKOH COXPaHEHHUS] MacCHl.

JlaGopaTopHble H paKTHYECKHEe PadOTHI

JlaGopaTopHbIC OTBITHI:

[Mpumeps! Gpu3nUecKuXx sIBICHUH (TUIaBICHNE BOCKA, TasTHHE JIba).
ITpumeps! XUMHUYECKUX SBIEHUH (IIpOKanUBaHUE METHOMN
MPOBOJIOKH, B3aMMO/IEICTBHE Mella C KUCJIOTOH).

Mopenu aTOMOB U MOJIEKYJT

[paktiueckas padota Ne3 [IpusHaKH MPOTEKAHUS XUMHUUCCKIX
peaxiuii

Bobruncienus

— OTHOCHUTEJILHOM MOJIEKYJISIPHON MacChl BEIIECTB;

— MacCcOBO¥ 10JIM XUMHUYECKOT0 3JIeMeHTa 1o GopMmyrie
COCIMHCHMS.

[TpuMeHATh ecTECTBEHHO-HAYYHBIE METOIbI O3HAHUS (B TOM YKCIIe HaOIIOAeHHE,
MOJIETTUPOBaHKE, SKCIIEPHIMEHT) M OCHOBHBIE OIIEPAIIMU MBICIHTEILHOM
JeATENILHOCTH (CpaBHEHHE, KNacCH(UKALNMS) VIS U3yYESHHS BEIECTB U XMMHYECKUX
peakuuii ¢ Onopoi Ha aIrOPUTM UM CXEMY.

PackprIBaTh CMBICI H3Y9aeMBIX TIOHATHH ¥ 3aKOHOB M IIPHUMEHSTD 3TH HOHITHS IPH
OITHCAaHNY CBOICTB BEIECTB U UX IPEBpalIeHH ¢ ONOPOH Ha IUIaH U KIFOYeBbIe
CJIOBA.

Pasnmaate u3ndeckie 1 XUMUIECKUE SIBJICHHS, OOBSCHATH NX CYITHOCTH C TOYKU
3pEHHs] AaTOMHO-MOJIEKYJISIPHOTO YUEHHS C OIIOPOH Ha ONPEAETICHUS U CXEMBI.

OmnpenensTs NPU3HAKN XUMHIECKUX PEaKIUi, yCIOBUS UX MPOTEKAHMUSI.

OOBACHATH CYIHOCTh (PU3MIECKUX U XMMHYCCKHUX SBICHUH ¢ TOYKU 3pEHHS aTOMHO-
MOJIEKYIAPHOTO YUSHUS C HCTIOIb30BAaHUEM BU3YaIbHOH OMOPEL.

KiaccuduimpoBats XMMHYECKUE peaknuy (110 YHUCITY U COCTaBY PEarupyromx u
00pa3yOIIMXCs BEIIECTB) C OMOPO Ha CXEMBI.

CoctaBiaTh (HhOopMyIIbl ONHAPHBIX BENIECTB IO BAJICHTHOCTH U OTPEIENSATh
BaJICHTHOCTB 110 ()OpMyJIaM BELIECTB C OIIOPO Ha alITOPUTM Y4EOHBIX ISHCTBHUIL.

PaccTaBasaTe k03¢ GUIMEHTH B ypaBHEHUAX XUMHUYECKUX PEaKIHii C OTIOpOi Ha
ITOPUTM y4eOHBIX AEHCTBUI.

CreoBaTh paBHIaM HOJIb30BAHUS XUMIUECKOH ITOCYION U 1a00paTOPHBIM
000pyoBaHIEM, a TaKXKe IpaBUIaM 0OpaIeHHs ¢ BEIECTBAMH B COOTBETCTBHUH C
HMHCTPYKLVSMH T10 BBIITOJHEHHIO JJA00PATOPHBIX XHMHYIECKHX OIIBITOB HOJ{ KOHTPOJIEM
nesiarora.

Hcronp30BaTh IpH BHIIOJHEHHH YIeOHbBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATENHCKON
JIeSITEebHOCTH
HAay4YHO-NIOIYJIIPHYIO JIMTEPATyPy XUMHUYECKOTO COJEPKAHUS, CIPAaBOYHbIE
MaTepuaibl, pecypchl IHTepHeTa moa pykoBOACTBOM MEarora.

BeicTpanBath pa3BEépHyTHIE MICHEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha HH(OpMaIHio
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIIOIb30BaTh H3yIeHHbIH
TIOHATUHHBIN anmapaT Kypca XMMHHU

Pa3znen 2. BaxkHeiimue npeacTaBuTen Heopranudeckux semrects (30 1)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(59)

Bo3nyx — cmech razos. Cocras Bo3ayXa.

Kucnoponx — anemMeHT u mpocToe Bele-

cTBO. 0301 — ajuloTponHas Moaudukarus kucioposa. Haxoxnenue
KHCIIOpOJa B IPUPOJIE, PU3NUECKUE U XMMHUECKUE CBOIICTBA
(peakIuy OKHCIIeHHs, TOpeHne). Y CI0BHS BOSHHKHOBCHUS 1
npexpamnieHus ropenus. [Torstre 06 okcuaax.

CrnocoOBI IToTy9eHHs KHCIIOpo/ia B JIabopaTopuy 1
npomsiuteHHOCTH. [IpnMenenne kucnopona. Kpyrosopor
KUCITIOpOJa B IPUPOJIE.

TerutoBoii 3¢ GeKT XUMHYECKOW PeaKIiu, IOHITHE O
TEPMOXUMHUUECKOM YPaBHEHHH, 9K30- U SHAOTEPMUIECKHUX
peaKIusX.

TomuBo (HedTh, yroyb n MeTaH). 3arpsiI3HEHHE BO3LyXa, CIIOCOOBI
€ro NperoTBpaNIeHNs. Y CHIIEHHE TapHUKOBOTO 3 (eKTa,
pa3pyIeHne 030HOBOTO CIIOSI.

JleMoHCcTpanuu

Bzaumopeiicteue docdopa, cepsl 1 xele3a ¢ KUCIOPOIOM
(BO3MO’XKHO HCIIOJIb30BaHUE BHICOOIIBITOB).

OrnpernesieHne CollepyKaHus KUCIOPOia B BO3LyXeE.
OnBITHI, IEMOHCTPUPYIOLINE YCIOBHS BOSHUKHOBEHHS 1
HpeKpanieHus TOPSHUsL.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI
JlaGopaTopHBIii OTBIT:

O3HaKoMIJIeHHE ¢ 00pa3laMi OKCHJIOB.
IMpakTnueckas paboTa:

Ne 4. TlonydeHne KUCTIOPOAA, H3YIEHHUE €TO CBOHCTB.

Boruucaenust
— MOJIEKYJISIPHOM Macchl KUCIIOPO/1a M 030Ha Ha OCHOBaHHUHU
aTOMHOM MacChl XMMHYECKOTO 3JIEMEHTA
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BEILIECTB U UX MPEBPAILEHHUII C HCTIOIb30BAHUEM OMOPHBIX CJIOB U KIIHUIIE.

XapakTepu3oBaThb (OMUCHIBATh)C ONOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNuch
COCTaB BO31yXa, GU3HUECKHE U XU-MUUECKUE CBOMCTBA KHCIOPO/a, CIOCOOBI €T0
TIOJTyYeHUs], IPUMEHEHUE U 3HAUCHUE B IIPUPOJIC U JKM3HHU YEIOBEKa.

Cpasnugams peakyuu 20peHuUs U MeONEHHO20 OKUCIeHUsA C TIPEIBAPUTEIILHBIM
00CyXICHHEM ITapaMeTPOB CPaBHEHMS.

Cob6upath mpuOOpPHI AJIsI HONTyIeHHs KHCIOpoaa (BEITECHEHHEM BOJBI M BO3IyXa).

Pacro3HaBaTh OMBITHBIM ITyTEM KHUCIOPOJ 110 KOHTPOJIEM IIE1arora.

Hcnonb30BaTh XMMHYECKYI0 CUMBOJIMKY AU COCTABICHHS (JOPMYJI BEIIECTB,
MOJIEKYJIAPHBIX yPaBHEHHH XUMHUUECKUX PEAKIUH C yJacTHEM KHCIOPOa.

OOBSACHATH CYITHOCTD YKOJIOTUYECKUX MPOOIIEM, CBI3AHHBIX C 3arpsiI3HEHUEM BO3IIyXa.

CrreioBath IpaBuiIaM 0e30IacHOi paboTHI B 7a00PaTOPHY IIPH HCTIOIB30BaHIN
XUMHYECKOH MOCY Il M 000PYIOBaHMS MO KOHTPOJIEM IIe/Iarora, a TaKkKe IpaBHiIaM
00palleHNs C TOPIOYMMHU BEIIECTBAMH B OBITY.

[TnaHpOBaTH M OCYIIECTBISTH HAa MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, TPOBOIUTH
HaOJII0/IeHNs, IeNaTh BBIBOABI IO PE3yIbTaTaM KCIIEPHMEHTA MO PyKOBOACTBOM
Tnesarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIme.

Hcnionp30BatTh MpH BEIMOTHEHNH YI€OHBIX 3aJaHUH U B IIpoIIecce
HCCIIE0BATEIBCKON IEATENbHOCTH HAyIHO-TIOMYIIIPHYIO JINTEPaTypy XUMUIECKOTO
coziep KaHMs, CIIPaBOYHbBIE MaTepHalIbl, pecypchl VIHTepHeTa o pyKOBOICTBOM
neziarora.

BricTpanBaTh pa3BEpHyThIC IMCEMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MH(OPMAIHIO U3
y4eOHMKa ¥ CIPABOYHBIX MaTEPHAIIOB C ONIOPOH Ha IJIaH, IPaMOTHO HCIIONIB30BATh
WU3YyYEHHBIN TOHATHUHHBIN anmapar Kypca XuMHU



Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX M COJIAX

(59)

Tema 5. KommuecTBeHHbIE
OTHOIIEHHUSI B XHUMHH
(49)

Bonopon — anemenT u nmpocroe BemecTBo. Haxoxnenue B
npupoze, Gu3nUeckre 1 XMMHYECKUE CBOMCTBA (Ha IpUMepe
B3aHMO/ICHCTBHSI C HEMETAIaMH U OKCHUIaMU METaJJIOB),
NpUMEHEHHE, CTIOCOOBI MOTYUESHUSI.

TlonsiTue 0 KUCTOTAX U CONAX.

JlemoHCcTpanuu

Tonyuenue, cobupanue u pacrio3HaBaHHE BOJOPOJA.
T'openue Bonopona.

Bsaumoneiicteue Bogopozaa ¢ okcugom meau(1l).

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTopHblii OMBIT:

B3aumopeiicTBrue KUCIOT ¢ METallIIaMU.
IIpaktuaeckas padora:

Ne 5. TlonmydeHue BoJopoia, U3y4eHHE ero CBOMCTB.

Borunciaennst
— MOJIEKYJISIPHOM MacChl BEIIECTBA HA OCHOBAaHUM aTOMHOM MaccChl
XUMHUYECKUX AJIEMEHTOB

KonunuecTBo Bemecrsa. Mousb. MosnsipHast Mmacca. 3akoH ABOTazpo.
MonspHslit 00bEM Ta30B. Pacu€Thl M0 XUMHYECKUM YPaBHCHHUSAM.

JlemoHcTpanus
OO0pasipl BEMECTB KOJIMIECTBOM | MOJIb.

Boruncienus

— 00béMa, KOJIMUYECTBA BELIECTBA r'a3a 10 €ro H3BECTHOMY
KOJIMYECTBY BEHIECTBA W 00BEMY;

— 00BEMOB T'a30B 110 YPAaBHEHHUIO PEAKIIUU HAa OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI Ira30B
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BEIIECTB U MX IPEBPALLICHUI.

XapakTepu3oBaTh (ONUCHIBATh) (pU3NUIECKUE U XUMUIECKUE CBOMCTBA BOIOPOa,
CIIOCOOBI €ro MoMydeHHs, IPUMEHEHHE C ONIOPOil Ha IIaH, KPaTKYIO 3alHCh, CXEMY.

Cob6upats puodop Iyt HOTyIeHHs BOZOPOA C MCHOIb30BaHHEM BH3YaJIbHON OTIOPHI

Hcronp30BaTh XUMHYECKYIO CHMBOJIMKY JJISI COCTaBICHUS ()OPMYIT BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKHUX PEaKIUi C yIacTHEM BOJOPO/a C OIIOPOi
Ha QJITOPHUTM.

CrnenoBaTh IpaBuiIaM 0e30MacHOM pabOTHI B 1a00PaTOPHU IPH UCTIOJIE30BAHUH
XMMHYECKOH MOCYAbI ¥ 000py0BaHUS MO KOHTPOJIEM MEeJarora., a Takxe
MpaBUiIaM 0OpaIeHUs C TOPIOYUMH BEIECTBAMH B OBITY

[TnaHupoBaTh 1 OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCTIEPUMEHTHI, POBOIUTH
HaOJIFOJICHMS, 1eIaTh BHIBOJIBI IO Pe3yJibTaTaM SKCIIEPHUMEHTA MO PYKOBOACTBOM
Tieiarora ¢ 00Cy>kileH1eM ITaHa paboTsl, C UCTIOJIb30BAaHHEM KIIHUIIIE.

YuacTBOBaTH B COBMECTHOH paboTe B rpymie.

[TnaHupOBaTh M OCYIIECTBIATh HA MPAKTHKE XUMUIECKUE SKCIIEPUMEHTHI, IPOBOIUTH
HaOJIFOICHN, 1eTIaTh BEIBOBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpymie

PackpbIBaTh CMBICI U3y4aeMbIX OHATHI U IPUMEHATh 3TH MOHATHSA, a TAKXKe
H3y4CHHBIE 3aKOHBI M TCOPUU JUI PELICHUs pacdETHBIX 33/1a4 C IIOMOIIBIO [Iearora.

BbIuucaTh MOJSIPHYIO MacCy BEIECTB; KOJIMYECTBO BELIECTBA, 00BEM rasa, Maccy
BEIIECTBA C OIOPOi Ha oOpaser, Ha GopMyIbI;

[IpoBoauTE pacy€Thl MO ypaBHEHUAM XUMHUYIECKUX PEAKIHIA C OTIOpoi Ha oOpaserl,
AITOPUTM y4eOHBIX JEHCTBUI: KOJIHYECTBA, 00bEMA, MacCHI BEIIECTBA 110
H3BECTHOMY KOJIHMYECTBY, 00BEMY, Macce peareHTOB HIIH MPOJAYKTOB PEaKIUH.

BeicTpanBath pa3BEépHyThIe IUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha UH-

(dopmarmio U3 y4eOHHKa U CIIPAaBOYHBIX MaTEpHAaOB, IPaMOTHO HCIIOJIb30BaTh
W3y4eHHBI! OHATUIMHBIN annapar Kypca XUMHHU ¢ TIOMOLIBIO TIeAarora.



Tema 6. Bona. PacTBopbl.
IonsiTue 06 ocHOBaHUsIX
(59)

Bona, ee cocras, ctpoenue, Mmonekyibl. dusnueckue cBONCTBA
BOJIbl. AHQJIU3 M CHHTE3 — METO/bI U3y4YCHHUS COCTaBa BOJBL.
XuMH4ecKue CBOMCTBa BOIbI

(paziokeHHe, peakuuy ¢ HaTpUeM, OKCHAOM KalbLUs, OKCHIOM
ceprl IV .

CocraB ocHoBanuii. [ToHsATHE 00 HHAUKATOPAX.

Bopna xak pactBopurens. PactBopsl. PacTBOpUMOCTB BelecTB B
BOJIE.

Hacrlennble 1 HeHaCHIIIEHHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOpE.

Pounb pacTBOpoB B IpHpoie U B KU3HU YenoBeka. KpyroBopot Bobl
B IIpUpoJIe. 3arpsA3HeHNE IPUPOIHBIX BoA. OXpaHa M OUHCTKA
MPUPOAHBIX BOI.

JleMoHCcTpanuu

DJIeKTPONN3 BOABL; CHHTE3 BOJIBI; B3aUMOJICHCTBHE BOJIBI C
Mmetaiamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHKE
BHJICOMATEpPHUAJIOB).

PactBopenue BelecTs ¢ pa3InyHON pacTBOPUMOCTBIO.
HccenenoBanue pacTBOpOB KUCIOT U IIET0YEH € TTOMOIIBIO
WHJUKaTOPOB.

JlaGopaTopHble U NPaKTHYECKHE PAGOTHI

IIpaktuueckas padora:

Ne 6. IIpuroroBiieHue pacTBOPOB € OIPEAENEHHOI MaccoBOI oel
PacTBOPEHHOTO BEILIECTBA.

Boruncienus
— C HCMOJIL30BAHHEM IOHATHS «MaccoBasi J0JIs BEISCTBA B
pacTtBope»
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PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH 3TH MOHITHUS IPU OMUCAaHUT
CBOICTB BEIIECTB U UX MPEBPALIEHUN C TIOMOIIBIO IIEarora.

XapakTepu3oBaTh PU3NIECKUE U XUMUYIECKUE CBOMCTBA BOJIBL, €€ POJIb KaK
pacTBOpUTENs B MPUPOAHBIX MPOIIECCcaX ¢ OMOPOH Ha IUIaH U CXEMY.

CocCTaBIIATh ypaBHEHUS XMMUYECKUX PEaKIUH C yuaCTUEM BOJIbI C OIIOPO Ha cXeMy.

OOBSCHATE CYIIHOCTB SKOJIOTUYECKUX TIPOOIIEM, CBI3aHHBIX C 3arpsI3HEHHEM
TIPUPOJTHEIX BOJI, CIIOCOOBI OYMCTKH BOABI OT IIPUMECEH, MEepHI 110 OXpaHe BOJ OT
3arpsI3HEHMS 1TOCIIE MIPEABAPUTEIFHOTO CTPYKTYPHPOBAHHS MaTepHaa.

ITnaHupoBaTh M OCYIIECTBIIATH HA MMPAKTHKE XUMUUECKUE HKCIIEPHMEHTBI, MPOBOIUTH
HaOJIoIeH s, JieNaTh BbI-

BOJIBI I10 PE3yNbTaTaM 3KCIEPUMEHTA 110J] KOHTPOJIEM MIE/1arora, ¢ HCIoJIb30BaHUEM
KIIMIIIE.

CrenoBath npaBmiiaM 6e30macHOi paboTHI B TaOOPAaTOPUH IPH UCHIONB30BaHUU
XUMHYECKOH MOCYAbl M 000pyJOBaHUS 110 KOHTPOJIEM Hearora.

IIpoBOAUTE BHIYUCICHUS C IPUMEHEHHEM MOHATHUS «MacCOBasi 10JIs BEIIECTBA B
pacTBoOpe» ¢ ONMOPOH Ha (hOPMYIIBL.

Hcnonp30BaTh NpH BEIOTHEHNH yueOHBIX 3alaHUH U B IIponecce
HCCIIEJ0BATENbCKON JeSITeNbHOCTH HayTHO-MIOMYIAPHYIO IUTEPATYPy XUMHUUECKOTO
COZIEPXKAHUsI, CIIPABOYHbBIE MAaTePHUATIbI, pecypchl MIHTepHEeTa O pyKOBOACTBOM
nejiarora.

BeicTpanBath pa3BEpHYTHIC IICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yueOHMKa U CIIPAaBOYHBIX MaTePHANIOB, IPAMOTHO HCIIOJIb30BaTh U3y4EeHHbINH
MOHATUHMHBIN anmnapar Kypca XUMUH [OCNE IPEeIBapUTEIBHOTO CTPYKTYPHUPOBAHUS
MaTtepHana



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeAMHEeHM

(11 4)

Kraccuguxanus HeOpraHM4ecKuX COeIUHEHHMIL.

Okcuppl: cocTas, Knaccupukanus (OCHOBHbIE, KUCIIOTHBIE,
amboTepHbIe, HecoeoOpasyrolye Ha IpuMepe okcuaa yriepoaa II
u okcuja asora I, Homenknarypa. [lonyuenue okcuaos
(B3amMozeiicTBHE ¢ BOIOH, KUCTIOTAMH, IIETI0YaMH).

OcHOBaHUS: COCTaB, KIIacCU(HUKAIHS (IIETOYHN ¥ HEPaCTBOPHMBIE
OCHOBAHUS), HOMEHKIIATypa.

Kucnotsr: cocras, kimaccudukarys, HOMEHKIATypa, GU3NIECKHe 1
XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE C OCHOBHBIMHU OKCHIaMU
COJISIMU Ha IPUMEPE COISTHOM U CEPHON KUCIIOT), CIIOCOOBI
MOTy4YeHus. Psii akTHBHOCTH METaIIoB.

Couu (cpemHue): HOMEHKIIATYpPa, CIIOCOOBI MOTYYeHHS,
B3aMMOJICHCTBHE COJICH ¢ MeTaJUIaMH, KUCIOTaMH, IeJI0YaMHU U
COJISIMHU.

T'eHerHyeckast CBsI3b MEXy KJIacCaMH HEOPTaHHYECKUX
coenuHeHuit. ['enernueckue pspl. [lonsaTie 06 aM(poTepHBIX
THAPOKCHIAX Ha IPHMepe IIMHKA U aTIOMHHUS. XUMHIESCKHIE

CBOMCTBA - B3aHMOJICKCTBHE C KUCIOTAMH H Iejo9aMu. Pa3moxenne

[IPU HarpeBaHUM.

JdemMoHcTpauumn

O0pas3nbl HEOPTaHWIECKUX BEIECTB PAa3IMYHBIX KJIACCOB.
BsanmoneiicTBre pacTBopa cepHO# KUCIOTH ¢ okcuaoM meam(1l).
Peakuus nedrpanuzanuu.

BriTecHenne 0HOTO MeTaIa IPYrUM U3 PaCTBOPA COIIH.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlaGopaTopHbIC OTBITHI:

B3anmozelcTBre KHCIOT ¢ METAJIIaMH.

ITomyyenue HepaCTBOPUMBIX OCHOBAHHH.

B3aumopeiicTBre HepaCTBOPUMBIX OCHOBAHHMM € KUCIOTaMH.
Paznoxenune rugpoxcuna menu(1l) mpu HarpeBaHum.
IIpaktudeckas pabora:

Ne 7. Perienne sxcriepuMeHTaIBHBIX 3aa4 10 TeMe «OCHOBHBIE
KJTacChl HEOPTAaHUIECKHUX COCTHHEHUID».

Boruncienus
— II0 YPaBHEHUSIM XUMHUYECKHUX PeaKIuii

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNUSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI M TaOJHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKast B3aUMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHU peakLuil, WUTIOCTPUPYIOIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl sl BEIECTB U3YYEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHne MOJIEKYIAPHBIX yPABHEHHH PEaKIHii 10 CXeMaM C IIPEABAPUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYIIECTBICHUE HA IPAKTUKE XUMUYECKOI0 HKCIIEPUMEHTA U
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynpoBaHUE ¢ MOMOIIBIO MEJarora M BBITOIHEHHE MTPaBHII Oe3011acHON paboTHI B
71a00paTOPHH MPH MCHOIB30BAHUH XUMHIECKOH MOCY/BI B 000pyJOBaHNSL.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKON IESTENbHOCTH HAyYHO-IIONYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocyliecTBICHUE BBIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paznen 3. Ilepuoanueckuii 3akon u [lepuoauyeckasi cucreMa xumudeckux iemeHToB /. U. MenaeneeBa.
CtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKNCINTETLHO-BOCCTAHOBUTEILHbIE peakmun (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepuoanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

J. U. Menpene-esa. CTpoenue
aroma (7 1)

TlepBble NOMBITKY KIACCU(PUKALMH XUMUYECKUX JJIEMEHTOB.
TlonsiTue 0 rpynmax CXOJHBIX HJIEMEHTOB (IIEIOYHbIE U
IIEJIOYHO3EMETbHBIE METAJLTBI, FAJIOT€Hbl, HHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOPBIE 00Pa3yIoT

amdoTepHbIe OKCH/IBI U THAPOKCHUIBL.

Tepronnueckuii 3akoH n [leproan-yeckast cucreMa XHMHUIECKHAX
anementos JI. 1. Menzneneesa. Ilepuosl, rpynnsl, HOATPYIIBL.
Ouznueckuii CMBICH OPSAAKOBOTO HOMEpA dJIeMEHTa, HOMEPOB
nepuoja U rpymIsl.

Crpoenue atroMoB. CocTaB aTOMHBIX siziep. M30TOmbI. DIeKTPOHBL.
CTpoeHue 3IeKTPOHHBIX 0007109eK aTOMOB HEPBBIX 20 XUMUYECKUX
anemenToB [lepuoauueckoii cucremst /1. 1. Menneneesa.
XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA TI0 €ro MOJIOKEHUIO B
Ilepuonuueckoii cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHsI CBOWMCTB 3JIEMEHTOB MaJIBIX IIEPUOTOB
U TJIaBHBIX TOATPYII B 3aBUCHMOCTH OT @TOMHOTO (IIOPSAKOBOTO)
HOMepa.

3nauenne [lepuoandeckoro 3akona u [lepuoamyueckoii cucremsl
XUMHYECKUX 3JIEMEHTOB AT PA3BUTHUS HAYKH M MPAKTUKH.
. 1. MenneneeB — y4€HbIi, eAaror 1 rpaxIaHuH.

JdeMoHcTpauumn

Kopotkonepuoanas u anuaHONIEpUonaHas Gopmsel [leproandeckoit
CHCTEMBI XUMHYECKHX 3JieMeHTOB [1. 1. Menneneena.
O3zHakoMIIeHHE ¢ 00pa3aMi METAIIOB 1 HEMETAIIJIOB.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlaGopaTopHblit OMBIT:

B3anmoielicTBre THAPOKCH/IA IIMHKA C PACTBOPAMH KUCIIOT U
nienovei
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PackpbIBaTh CMBICI IEPUOMIECKOTO 3aKOHA MO PYKOBOJICTBOM II€Iarora.

[TonuMartsk cyiiecTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX
3JIEMEHTOB (U3MEHEHHUE PAANYCOB AaTOMOB U 3JI€KTPOOTPHUIIATETBHOCTH) U UX
COEIMHEHUH OT MOJI0XKEHHUS B IEPUOINIECKOH CHCTEME U CTPOSHHUS aTOMa C
HCTIONIF30BaHUEM CXEM U TaOJIHII.

YcraHaBIMBATH CBSI3b MEXKTY ITOJIOXKEHHEM DJIEMEHTA B IIEPHOANIECKOH CHCTEME U
CTPOCHHUEM €ro aToMa (COCTaB U 3aps] Apa, 00IIee YNCII0o IEKTPOHOB 1
pacmpezeneHye ux Mo 3JIeKTPOHHBIM CJI0sIM) 1o 00pasiy.

[IporHo3upoBatk XapakTep U3MEHEHHS CBOMCTB JIEMEHTOB U UX COESAUHEHUI 110
rpymnam u nepuojaam Ilepuoandeckoil CHCTEMBI ¢ TTOMOIIBIO TI€AATOTa.
XapakTepu30BaTh XMMHUYECKUE 3JIEMEHTHI MEPBBIX TPEX MEPUOIOB, KA, KalbIHs
1o ux nonoxenuto B Ilepuoanyeckoii cucreme /. 1. Menneneea.

CrenoBath npaBmiaM 6e3omacHol paboTHI B 1aGOPaTOPUH IPH UCHOIB30BAHUT
XUMHYECKOH MOCYAbl M 000pyJOBaHUS 110 KOHTPOJIEM Hearora.

BeicTpanBath pa3BEpHYTHIC TICHMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha HH(OpMaIHIo
13 yueOHHKa M CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO HCIIOJIb30BaTh H3yYeHHBIH
MIOHATUIHBIN amNmapar Kypca XUMHH IIOCJIE CTPYKTYPHUPOBAHUS MaTepuana C
HCTIONB30BAHUEM KIIHIIIE.

Hcronp30BaTh IpH BBIONHEHHH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKa TOCTIe
CTPYKTYpPHPOBaHUs MaTepHana, ClIpaBoyHble MaTtepuais! (Ilepuoandeckyro cuctemy
XUMHUYecKuX 3neMeHToB [I. Y. MeHnneneeBa, TabIuily pacTBOPUMOCTH KHCIIOT,
OCHOBAaHHIA ¥ COJICH B BOJIC, SJICKTPOXUMHUYUCCKHUN PsiJT HATIPSHKCHHI METAIIIIOB).

Hcrionb30BaTh IpH BHIIOJHEHHH YIeOHBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATEIbCKON
JIeSITeNIbHOCTH Hay4HO-IONMYIAPHYIO JIUTEPaTypy XMMUYECKOTO COAEpKaHuUs,
CIpaBOYHbIE MaTepHUallbl, pecypchl IHTepHeTa IoJ| pyKOBOJCTBOM Iefarora



Tema 9. XumMuueckasi CBSI3b.
OKHCIUTEIbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIIUU

(84)

9 KJIACC

DJIEKTPOOTPULIATEIEHOCTh AaTOMOB XUMHUYECKHUX 3JIEMEHTOB.
Xumuueckasi CBs3b (MOHHAsA, KOBAJICHTHASI TIOJISIPHAs 1 KOBAJICHTHAS
HETIOJIApHAs).

CreneHb OKUCIICHUS.

OxucnutensHO-BoccTaHoBHUTENBHBIE peaknuu (OBP). [Iponecch
OKHCJIEHUSI U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

JemoHcTpanuu
OKHCIIATETEHO-BOCCTAHOBHUTEIIBHEIC pCaKuu: rop€Hue, peakinunu
Ppas3yioKEHus, COCANHECHUSA

(2 g4 B HEnmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICI H3Y4aeMBIX MOHATHH 110 PyKOBOACTBOM II€arora.

OnpenenaTb BUA XUMHYECKOH CBA3M B COCIMHEHHH C UCIIOJIb30BAHUEM CXEM.

OmnpenenaTh CTENeHb OKUCICHUS. XUMUYECKOTO 3JIEMEHTa 110 (opMyJie ero
COCZIMHEHHUS C UCTIOJIb30BAHUEM aJITOPHTMA.

OmnpenensiTs AIEMEeHT (BEIIeCTBO) — OKUCIHUTENb U JJICMEHT (BEIECTBO) —
BOCCTaHOBHTEIIb.

OOBACHATH CYITHOCTH NPOIIECCOB OKUCIICHHS Y BOCCTAaHOBIICHUS.

CocCTaBIATh NEKTPOHHBIH OanaHC ¢ yIETOM YHCIIa OTAAHHBIX ¥ MPUHSTHIX
JNIEKTPOHOB.

CoCTaBiIATh YpaBHEHHE OKHCIUTEIFHO-BOCCTAHOBUTEILHON PEAKIUHU 110 alrOPUTMY
pazbopa OKHCIUTEIbHO-BOCCTAHOBUTEILHON PEaKIIUH.

Hcnonb30BaTh NP BHIIOJHCHUH YYEOHBIX 3a1aHUH TEKCThI y4eOHHKa OCIe

CTPYKTYpHUPOBaHUS MaTepHaa, ClipaBOYHbIC MaTepHANbI (TIEPHOANIECKYIO CHCTEMY
XUMHUecKuX 3nemMeHToB J. Y. Menneneepa, TabIuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHUI1 U COJIeH B BOJIE, DNIEKTPOXUMUYECCKHUIA Psi/i HAIPSDHKEHUI METAJUIOB).

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmsl,

U KOJIM4eCTBO YacoB,
OTBOJAUMOE HA UX H3yYeHHUe

OcHoOBHOe coiep:kaHue

OcHoBHBIE BH/IBI 1eATETbHOCTH
o0y4yaromuxcst

Paszzxen 1. BemecTBo u xumuueckue peaxuun (17 1)
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IToBTOpEHUe U yriydJenue
3HAHUI OCHOBHBIX Pa3/le/IOB
Kypca 8 kiacca

(59)

Ilepnonuueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHYECKHX
anementoB JI. . MenzeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHHN CBOMCTB XUMUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUO/IOB,
KaJlusl, KaJabLUs U UX

COEIMHECHUH B COOTBETCTBUU C IIOJ0KEHHEM JIEMEHTOB B
MIEPUOUUECKON CUCTEME U CTPOCHUEM UX aTOMOB.

Knaccnguxarys 1 HOMEHKJIaTypa HEOPraHHIECKHUX BEIIECTB
(MexxmyHa-poHas ¥ TPUBHAIIbHAS ). X UMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIINXCS K Pa3IUYHBIM KJIacCaM HEOPTaHUUECKUX COCAMHEHHH, HX
TeHEeTHUYeCKas! CBSI3b HEOPTaHUYIECKUX BEILECTB.

CtpoeHue BelecTBa: BUIb XUMUYECKOH CBSI3U U THUIIBI
KPHCTAIIMIECKHUX PEMIETOK. 3aBHCUMOCTD CBOMCTB BEIECTB OT HX
CTPOEHHUSL.

JleMoHCcTpanuu

1. Mozaenu KpUCTAUIMUECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB.

2. KopotkonepuoaHas v qiuHHONIepruoaHas ¢popmsl [lepronnueckoit
crucTeMbl XuMu4ueckux 3nmeMenToB J1. 1. Menneneesa

XapakTepu3oBaTh XUMHUUECKUE JIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KAIH U
KaJpLus 1o ux nojoxenuto B [lepuoauueckoii cucreme 1. . Menneneesa ¢
ONOPOM Ha aITOPUTM.

KrnaccuduimpoBats 1 Ha3pIBaTh HEOPTAHUUECKUE BELIECTBA U3YUEHHBIX KJIACCOB C
OIIOPOH Ha CXeMy, TaOJIHIly pPaCTBOPHMOCTH.

OmnnceIBaTh 00IIME XMMIYECKUE CBOICTBA BENIECTB Pa3INIHEIX KIIACCOB,
MOJTBEPKIATh CBOICTBA IpUMEpaMU MOJIEKYJIIPHBIX YPaBHEHUH XMMUUECKUX
peaxuuii ¢ oropoi Ha CXemy.

OmnpenensTs BUI XUMHUECKOH CBA3M M TUI KPUCTAINYECKOH PEIETKU BeIecTBa
C OIIOPOH Ha cXeMy.

IIporuo3upoBath CBOICTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOSHUS IOCIIE
MpeaBapUTENLHOTO pazbopa.

BeicTpauBath pa3BEpHYyThIe MUCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuIo 13 yueOHUKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO
HCIIO0JIb30BaTh U3yUCHHBII MOHATHIHBIN annapaT Kypca XUMHUH.

Hcronb30BaTh IpH BEIIOIHEHNH YIeOHBIX 3aJaHUI U B ITpoLecce
HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpy
XMMHYECKOTO COAEpKaHUsI, CIIPaBOYHBIE MaTepHaIlbl, pecypcsl MIHTepHeTa mox
PYKOBOJCTBOM II€JIarora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHUX
peakumii

(44)

Knaccnduxarys XuMIYecKHX peaKknuii 0 pa3IMYHbIM IIpU3HaKaM (10
YHCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIIECTB, 10 TEILIOBOMY

3¢ dekTy, 10 I3MEHEHHUIO CTETICHEH OKNUCICHUSI XHMUYECKHUX dJIEMEHTOB,
10 00paTUMOCTH, M0 YYACTHIO KaTallU3aTopa).

DK30- ¥ YHIOTEPMHUIECKHE PEAKIIH, TePMOXHMUUECKUE yPABHEHSL.
ITonsiTHE O CKOPOCTH XUMHUECKON peakiuu. [IoHATHE O TOMOT€HHBIX U
TeTEepPOTEHHBIX peaknusx. [loHsTue 06 00paTHMBIX

M HEOOpaTHMBIX XMMHUECKUX peakysix. [IoHATHE 0 XUMHIECKOM
paBHOBecuy. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOH peaKunuy 1
MOJIO’KEHNE XUMHUUECKOTO PAaBHOBECHSI.
OKHCITUTENEHO-BOCCTAHOBUTEINILHBIE PEAKIUHU (DJIEKTPOHHBIH OanaHc
OKHCITUTEIILHO-BOCCTAaHOBUTEIBHON PEAKIIHN).

JleMoHCcTpanuu

1. 3aBHCHIMOCTB CKOPOCTH XMMHUYECKON PEaKIny OT Pa3InIHBIX
(hakTOpOB.

2. Bo3zeiicTBHe KaTtanu3aTopa Ha CKOPOCTh XUMHUECKOHN peaKIiu.
3. [Ipumepsl HEOOPATHMBIX U OOPATHMBIX PEAKIIUIA.

4. CMenIeHHEe paBHOBECHS XUMHUYECKOH PEaKIIUH.

Bbiuucienus
— KOJIMYECTBA BEIeCcTBa, 00bEMa U MacChl PeareHTOB MM MPOAYKTOB
110 YPaBHEHHUSIM XUMUYECKUX PeaKIui

PackpbIBaTh CMBICI U3y4aeMBbIX OHATHI U IPUMEHATh 3TH MOHATHA IIpU
OIUCAHUM CBOUCTB BEIECTB U UX NPEBPAILLCHUI.

KiraccuduimpoBats XUMHYECKHE PEAKIUH IO Pa3IHIHBIM ITPU3HAKAM.

YcTaHaBIUBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIuH OT Pa3IHIHBIX
(haxTOpOB O] PYKOBOACTBOM yIHTEIIS.

[Mporao3upoBaTh BO3MOXHOCTH MPOTEKAHNS XUMHIECKHIX IIPEBPAIICHUH B
Pa3IHYHBIX YCIOBHUSX IOCHIE IPEABAPUTENFHOH PabOTHI.

Onpenensats OKUCIUTENb U BoccTaHoBUuTeNs B OBP.

CoCTaBIIATh IEKTPOHHBIN OanaHC peakuy.

[Tpou3BOAUTE BHIYUCICHUS 10 XUMUYECKUM YPABHEHUSM IO AJITOPUTMY.

BeicTpauBath pa3BEpHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
nHpopManmio 13 yaeOHNKa U CTIPAaBOYHBIX MaTE€PHAIOB, TPAMOTHO
HCIIONIb30BaTh U3YUYEHHBIH NOHATUHHBIN anmapar Kypca XUMUH 110cIie
TIPeABapUTEIILHOTO CTPYKTYPUPOBAHHS MaTepuaa.

Hcrionp30BaTh IpH BRIIONHEHHH YI€OHBIX 3aJaHHH U B IIpoLecce

HCCIIeI0BAaTENbCKOMN eI TEIHOCTH HayIHO- IOy SIPHYIO JINTEPATYpy
XMMHUYECKOT'O COAEPKaHuUs, CIPaBOYHbIE MaTepuasl, pecypcsl MIHTepHeTa nocie
KOHCYJIBTAIUHU C [IE1arOroM.
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Tema 2. DJIeKTPOIUTHYECKAS
aucconnanus. XuMu4ecKue
peakuuu B pacTBopax

(84)

Teopust >MEKTPOTUTHYECKON TUCCOLHALNH. DICKTPOIUTHI U
HE3NIeKTPOIuThl. KaTHOHBI, aHHOHBI. MeXaHU3M AMCCOIMAINH BEIIECTB
C pa3MTUYHBIMU BUJAMH XUMHUYECKOH CBsI3H. CTENEeHb TUCCOLUALIUH.
CusbHbIE U cia0ble SIEeKTPOTUTHL.

Peaxunu nonHOr0 0OMEHa, yCIOBHS UX IpoTeKaHus. FloHHbIe
YpaBHCHUS peaKInii.

XuUMHUECKHE CBOMCTBA KUCIIOT, OCHOBAaHUI U cOJiel B cBETE
TIpeICTaBICHUH 00 3JIeKTponuTHIecKoit aucconmarmu. Cpena pacTBopa.
IlonsAtue o rugponuse cone.

KauecTBeHHBIE peakIIMU Ha KATHOHBI

Y QHUOHBI : XJIOPUA-, OPOMUI, HO3U]I-, CYNIb(]AT-, KapOOHAT-, CHIIHKAT-
(ocdar- aHNOHBI, THAPOKCHUA-HOHBI KATHOHBI aMMOHHSI, MarHus,
KaJbLiysl, AIIOMUHUA, XkKele3a 2+, 3+, IMHKa, IPUCYTCTBYIOLINE B
BOJHBIX PAacCTBOpPAX..

JleMoHCcTpanuu

DexTpryecKasi HPOBOJUMOCTb PACTBOPOB BEIIECTB; ABM)KCHNE HOHOB B
INEKTPUIECKOM HOJIE.

OmBITH, WIUTIOCTPHUPYIOIINE NPU3HAKY [IPOTEKaHUs PeaKInii HOHHOTO
oOMeHa.

OIBITHI IO OIPEIENICHUIO CPEIbl B paCTBOpaX coJieil (XJIopuaa HaTpus,
KapOoHaTa HAaTPHs, XJIOPHUAA [INHKA).

JlabopaTopHble H MPaKTHYECKHE

padoTsl

JlaGopaTopHblii OMBIT:

Ne8Peakiuu HOHHOTO OOMEHa B paCTBOPaX 3JIEKTPOJIMTOB: cyibdarta
meau(1l)

1 ménoyn, kapOoHaTa HATPHUS U COJSTHOW KHCIIOTHI, PEaKIus
HENUTpaIU3alMU MEXy THAPOKCUIOM KaJIUsl U COJISTHOU KHUCIOTOM.
Ne9. KadecTBeHHBIE pEaKIIMM HA HOHBI B PACTBOPE.

IMpakTnueckas paboTa:
No 1. Perrenue skcriepuMeHTANBHBIX 33/1a4 110 TEME.

Bobruncienus
— TI0 YPaBHEHHUSIM XUMHAYECKHX PEaKIUil

PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH, a TAKXKE CMBICT TEOPHHU
3JIEKTPOJIMTUUECKOM JUCCOLMALIUU C ONIOPOH Ha CXEMBI.

OOBSACHATH IPHYUHBI HIIEKTPOIIPOBOI-

HOCTH BOJHBIX PACTBOPOB C MOMOII[BIO IEJarora.

CocTaBiATh ypaBHEHUS AUCCONMALNH KHCIIOT, IET0YeH U COJICH, OTHbIe
1 COKpanIéHHbIE HOHHbBIE YPAaBHEHHS XUMUUCSCKUX PEakIui HOHHOTO OOMeHa.

[TnaHnpOBaTE M OCYIIECTBIISITH HA IIPAKTHKE XUMHUUECKHE YKCIICPHMEHTHI,
TIPOBOIUTH HAOIIOAEHMS, JIeIaTh BBIBOAKI II0 pe3yJIbTaTaM SKCIIEpUMEHTa MOCIIe
MIpeaBapUTENbHON paboTHI.

CrnenoBaTh IpaBuiiaM 0€30MacHOM pabOTHI B Ta00PAaTOPHU IPH UCTIOJIB30BAHUHI
XMMHYECKOH MOCY bl M 000py0BaHUS MO KOHTPOJIEM Mearora.

ITpon3BOAUTH BEIMUCICHUS 0 XUMHUYECKUM yPaBHECHHSAM.

BeicTpanBath pa3BEpHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha
nHpopManuIo 13 yueOHUKa ¥ CIIPABOYHBIX MaTepHAIOB, TPAMOTHO
HCTIOJIb30BaTh N3y4YEHHBIN MOHATUIHBIN anmapaT Kypca XHMHH 110CIIe
NIPeIBapUTEIILHOTO CTPYKTYPUPOBaHHS MaTepraa.

Hcronp30BaTh IpH BHIIOIHEHHH YI€OHBIX 3aJaHHH U B IIpoLiecce
HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpy
XMMHYECKOTO COJepKaHusI, CIIPaBOYHBIE MaTepHaIbl, pecypcsl MIHTepHeTa mocie
KOHCYNBTAIUH C TIEAaroroM.

Pa3znen 2. HemeTasinl 1 UX coeqnHenus (24 1)
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Tema 3. O0mas
XapaKTepHCTHKA XMMHYEeCKHX
3jeMenToB VIIA-rpynnsi.
I'anorenst

(49)

OO0u1as XxapakTepuCTUKa raoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTEePHBIE ISl HUX CTENEeHH okucieHus. CTpoeHne
U (pu3HUecKUe CBOMCTBA MPOCTHIX BELIECTB — TaJlOTEHOB. XUMUUECKUE
CBOWCTBa Ha mpUMepe XJIopa (B3aUMOEHCTBHE C METaJIIaMH,
HEMeTaJu1aMu (BOJIOPOZIOM U KHCIOPOJIOM ),IIeJI0oYaMu). XJIOPOBOIOPOL.
CoistHast KHCIIOTa, XUMHYIECKIe CBOMCTBA, MTOTydeHHUE, IPUMEHCHHE.
KavecTBeHHBIE peakMy Ha TaloreHu-HoHsI. JleiicTBre Xitopa n
XJIOPOBOZIOPO/IA HA OPTaHM3M YelloBeKa. BakHele XTopuas! 1 uX
HaX0XKJCHHE B IPUPOJIE.

JdeMoHcTpauumn
Buzaeomarepuanbl: TaloreHbl U UX COSTUHEHUS.
O0pa3sibl XJIOPHIIOB.

JlaGopaTopHble H NPaKTHYECKUE PAdOThI
JlaGopaTopHbIii OTBIT:

PacnioznaBanue XJ10pua-uOHOB.

IIpakTrueckas padora:

Ne 2. TTomydeHne ConsTHON KUCTIOTHI, H3y4eHUE €€ CBOICTB.

Boruncienus
10 YpaBHEHUSIM XUMHUUECKUX pEaKIuil.

OOBsICHATE 00IIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB HEMETAJUIOB M X
COEAMHEHMH B IIpeieNax MalbIX IEPUOIOB U INIaBHBIX NoArpynn [lepuoauyeckoit
CHCTEMBI XMMHYECKHUX JIEMEHTOB C yIETOM CTPOEHHUS UX aTOMOB C
HCIIOJIB30BAHUEM CXEMBL.

XapaxTepn3oBaTh (pU3NUSCKUE U XUMHIECKHE CBOMCTBA IPOCTHIX BEIIECTB
raJoTreHOB (Ha IIpUMepe XJIOPa) U CIOXKHEIX BENECTB (XJIOPOBOAOPOIA, XJIOPHIa
HaTpHs), CIOCOOBI MX MOTy4YEeHNs, IPUMEHEHHE U 3HAYCHNUE B IPUPOJIE U KHU3HI
YeJoBeKa [0CiIe CTPYKTYPUPOBAHMS MaTepraia.

OmnpenensTh raTOreHUI-MOHBI B PACTBOPE C UCTIOIb30BAHIEM TaOIUIIBI
"XapakTepHble peakii Ha aHHOHBI".

ITnanupoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUYECKUE SKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOEHHUS, IeTIaTh BHIBOBI IO Pe3yNbTaTaM SKCIIEpHMEHTa Iocie
TIpeIBapUTENBHOM pabOTEL

Tema 4. O0mas
XapaKTepPHCTHKA XUMHYEeCKHX
anemenToB VIA-rpynnsi. Cepa
u eé coemmHenusn (5 1)

Oomas xapakTepuctuka sneMenToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE I HAX CTETICHH
oxucnenust. CTpoeHne 1 GU3MIECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEPHI.

AmIoTponHsle MOAN(HUKAIIMN KHCIOPOJA U CePhl. X MUUECKUE
cBoifcTBa cephl. BzanmozpeiicTBre ¢ HeMeTaIaMu - BOJAOPOAOM H
KHCJIOPOJIOM, METaJJIaM1, KOHIIEHTPUPOBAHHBIMH a30THOW M CEpHOM
kucnoramu. CepoBoiopo1, CTpoeHue, HH3nUECKHe

OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MCHEHHHU CBOMCTB 371eMeHTOB VIA-
TPYIIBI K UX COeAUHEHUI
¢ Y4€TOM CTPOEHHUS X aTOMOB C OTIOpOii Ha cxeMy "M3MeHeHne paaiycoB B
moarpynmax".

XapakTepu3oBath pU3NIECKUE
¥ XUMHYECKHE CBOMCTBA MPOCTOTO BEIECTBA CEPhI U €€ COCTUHCHU I
(cepoBozIOpOIa, OKCHIIOB CEPBI, CEPHOM KHCIIOTHI, CYIb(HaTOB), CIIOCOOBI NX
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1 XUMHUYECKHE CBOMCTBA (KUCIOTHBIC U BOCCTAHOBUTEIbHBIC). OKCHIBI
Cephl Kak NMPEACTaBUTEIN KUCIOTHBIX OKcHa0B. CepHast KUCIIOTa,
(bu3nyuecKre 1 XMMHYECKUE CBOICTBA (00LIMe KaK NPEACTaBUTENs
KJlacca KHUCIOT U crienuduieckue), npuMeHenne. CepHucTas KUCIoTa.
XuMHYecKne peakiny, JISKalie B OCHOBE IIPOMBIIUICHHOTO CIIocoba
TIOJTYYeHUS CEPHOM KUCIOTHL. ANIapaThl U IPOTEKAIOMUe B HUX
Tporeccs (Ha IprMepe NPONU3BOACTBA CEPHOM KHUCIIOTH).

Comnu cepHOI KHCIIOTHI, KaueCTBEHHAs! PEaKIHs Ha CyIb(aT-HOH.
Haxoxnenue cepsl u €€ coequHeHUi B IpupoJe. XUMHUIECKOE
3arpsi3HEHUE OKPY’KAOLIeH Cpe/ibl COETUHEHUSIMU CepBI (KUCTIOTHBIE
TIOXKIU, 3arpsI3HEHNE BO3yXa U BOJIOEMOB), CIOCOOBI €r0
HpEeIOTBPAICHUS.

JleMmoHcTpanuu

Komnexkuuu (Buneomarepuansl): cepa U €€ COeINHEHUS.
OOyrnuBaHue caxapa HOJ AeicTBHEM KOHIIGHTPHPOBAHHOH CepHON
KHCIIOTBI.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JlaGopaTopHBIC OTBITHI:

OOHapyKeHHe CyIb(haT-HOHOB.

BsanmoneiicTBre pa30aBIeHHON CEPHOI KHCIOTHI ¢ IMHKOM.
Boruncienus

TI0 YPaBHEHUSIM XUMHYECKUX PEaKIHit

TIOJIy4eHUs], TPUMEHCHNE U 3HAYCHHE B TIPUPO/IC U KM3HH YeJIOBEKa C ONOPOii Ha
CXeMy U IUIaH.

Omnpenensats HaMU4ue cynb(haT-HOHOB B PacTBOpE.

OOBACHATH CYLTHOCTD KOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C TepepadOTKON
COCJIMHEHHUH Cephl MOCIIe CTPYKTYPUPOBAHMS MaTepHaa.

ITnaHupoBaTh N OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCIIEPUMEHTHI,
TIPOBOAUTE HAOJIOEHHUS, IeTIaTh BEIBOBI IO pe3ysbTaTaM SKCIIepHMEHTA.

CrenoBath npaBmiiaM 6e30macHON paboTHI B 1TaGOPaTOPUH IIPH MCHOJIB30BAHAN
XUMUYECKOI NOCy bl B 000PYJOBAaHMS MO PYKOBOACTBOM II€AArora.

ITpoM3BOAMTH BBIYMUCICHUS [0 XMMUYECKIM YPABHEHHSM I10 aJITOPUTMY.

Hcnonb30BaTh NP BHITOJHCHUH YYEOHBIX 3a1aHUH TEKCTHI y4eOHHKa,
cripaBoyHble MaTepuasl (IIepHoANYecKy 0 CHCTEMY XMMUYECKUX JIEMEHTOB
J. UI. MenpeneeBa, TabIMIy pacTBOPHMOCTH KHCIIOT, OCHOBAaHHUH U conel
B BOJI€, MJICKTPOXUMHUUECKUI PSJ] HANIPSHKEHUH METAJIIOB).

Vcnonb30BaTh py BHIIOJHEHNH YUeOHBIX 3aJaHUI U B IpOIiecce
HCCIIEI0BATENIBCKOM IEATEIbHOCTH HaYYHO-TIOIYIISIPHYIO JINTEPATypy
XUMHYECKOTO COZCPIKaHNUsI, CIPaBOYHbIC MaTepHaIbl, pecypchl FIHTepHeTa nocie
KOHCYJIBTAIMH C NIe]ar0roM
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Tema S. O0mast
XapaKTepHCTHKA XMMHYEeCKHX
371eMeHTOB VA-rpynmnsl. A30T,
¢ocdop u ux coenHeHus

(79)

OO0m1as xapakTepucTuka 31eMeHToB VA-rpymnisl. OcoOeHHOCTH
CTPOEHHMS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIC JUIS HUX CTETICHH
OKHCIICHUS.

A30T, pacnpocTpaHeHHe B IpUpoe, pusndeckue 1 XUMHYECKHE
cBolicTBa. Kpyrosoport a3ora B npupoze.

AMMHaKk, ero Gpusnueckrue U XMMHYECKHe CBOMCTBA, MOIydeHNUEe H
npumeHenue. Coll aMMOHHS, HX (DM3WIECKHEe N XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peaknyst Ha HOHBI aMMOHHSI.

A30THast KHCIIOTa, e€ pu3nUecKre U XUMHUUYECKHe CBOicTBa (00IIre KaKk
HpeICTaBUTENs Kiacca KUCIOT | crienuduyeckue). A30TUCTast KUCIIOTa.
Vcnonb30BaHHE HUTPATOB U COJICH aMMOHHMS B KA4ECTBE MUHEPATIbHBIX
yIoOpeHuit.

XuMuueckoe 3arps3HeHUe OKpYKarolieil cpesibl COSANHEHMSMHE a30Ta
(KMCIIOTHBIE TOXKTH, 3arpsi3HEHIE BO31yXa, IOYBHI U BOJIOEMOB).
docdop, amwtorpornHbie MoguduKanyu Gpochopa, GU3NIECKue 1
XUMUYECKUE CBOMCTBA.

Oxcun docdopa(V) u hochopHas kucnora, GU3NIECKHE U XUMUIESCKUE
CBOHCTBa, monyyeHue. KauecTBeHHas peakuus Ha Gocdar-uoHBL.
HcnonbzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YOOPCHHUH.
3arpsi3HeHHe IPUPOIHBIX BOZOEMOB (ochaTamu.

JdemMoHcTpauumn
Komnexuuu: ¢pocdop u ux coequneHus.
B3aumopeiicTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEBIO.

JlaGopaTopHble H NPaKTHYECKHEe PA0OTHI

JlaGopaTopHbIC OTBITHI:

1. BzaumopeiictBue coseit aMMOHUS C HIET0YBIO.

2. O3HaKoMJIeHHE ¢ 00pa3uamMy a30THBIX B (OCHOPHBIX yI0OpEHHH.
IIpaktudeckas pabora:

Ne 10. ITomyyeHue amMmmuaka, U3y4eHHE €T0 CBOMCTB.

Bobruncienus
0 ypaBHEHUSIM XUMHUYECKHX PEaKIUi

OOBACHATH 001IHIe 3aKOHOMEPHOCTH B U3MECHEHHUHU CBOMCTB 3JIeMEHTOB VA-
TPYIIbI U UX COEIUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUIECKHE CBOMCTBA MIPOCTHIX BELIECTB a30Ta U
¢docdopa u uX coeqUHEHNUIT (aMMUaKa, cojiel aMMOHUsI, a30THOW KHCIIOTHI,
HUTpaTOB, okcuna pocdopa(V) u pocdhopHOit KHCTOTEL, PochaToB), CIIOCOOH! NX
TIOJTy4eHUs], IPIMEHEHUE ¥ 3HAUCHUE B IPUPOJIE U JKM3HHU YeIOBeKa C
HCTIONIb30BaHUEM CXEMBL.

OmnpenensTs HOHBI aMMOHHS U (hocdaT-HOHBI B PACTBOPE C UCIIOIB30BaHUEM
Tabauie! " XapakTepHble PEaKUi Ha KATHOHBI 1 aHHOHBI'".

OOBACHATH CYIIHOCTh 3KOJIOTHUECKUX NPOOIIEM, CBA3aHHBIX C HAX0XKICHHEM
coenMHeHu# a3oTa u ¢ocdopa B OKpyKalolIeH cpere.

ITnaHupOBaTH M OCYIIECTBIIATH HA MMPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOAEHMS, JIeIaTh BBIBOABI IO PE3yJIbTaTaM SKCIIEPU-MEHTA.
CrenoBath npaBmiiaM 6e30macHol paboTHI B 1TaGOPaTOPUH IIPH MCHOJIB30BAHUI

XUMHYECKOH MOCYAbl M 000pyJOBaHUSL.

ITpon3BOaUTH BEIMUCICHUS IO XUMHYECKUM yPaBHEHHSM.

Hcnonp30BaTh IpH BHIONHEHNH YI€OHBIX 3aJaHUH TEKCTH yIeOHHUKa,
CIIPaBOYHBIE MaTepHaIbl (IIEPUOANIECKYIO CHCTEMY XHMUUECKUX 3JIEMEHTOB
. U. Menzneneesa, TabiuIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U CoJIeii B
BOJIC, YIEKTPOXUMUYECKUH Psl HAIPSHKCHUI METAJIIOB).

Hcronp30BaTh IpY BEIIOIHEHHH YIeOHBIX 3aJaHUI U B ITpoLiecce

HCCIIeI0BATENbCKOHN JeATeIbHOCTH HayIHO- IOy SIPHYIO IUTEPATypy
XHMHYECKOTO COJepKaHuUs, CIIPaBOYHBIC MaTepHaIbl, pecypcsl IHTepHeTa mocne
KOHCYJIbTALIUU C N1€AaroromMm

Tema 6. O01mas xapakrepuc-
THKA XUMHYEeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yriepox U KpeMHMIi M MX

VYrnepo/, aoTpornHbie MoguduKaiy rpadur, anmas.
BzaumopaeiicTBue ¢ MeTanIaMu, HeMeTallaMi, KOHIEHTPUPOBAaHHBIMU
a30THOW M CEPHOM KUCIOTaMH, pacClpOCTPaHEHUE B PUPOJE,
¢dusnyeckre 1 XuMruIeckue cBoictea. Ancopouus. Kpyrosopor

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B U3MCHEHHU CBOMCTB 371eMeHTOB [V A-
TPYIIIBI X UX COETUHEHUH C YUETOM CTPOCHHUS X aTOMOB.

XapakTepu30BaTh (pU3MUECKUE U XUMHIECKHE CBOMCTBA MPOCTHIX BELIECTB
yIJepoAa U KPEMHUS U MX COeIUHEHHUH (OKCHIOB YIJIepoia, YroJIbHOM KUCIOTHL,
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COCIUHECHUSA

(84)

yriepoaa B MPUPOE.

Oxcuapl yriaeposa, ux GU3HIecKue U XUMHICSCKHE CBOWCTBA, UX
JIECTBHIE HA KHUBbIC OPTaHU3MBI, IOJTy4YeHHE U IPUMEHEHHE.
DKooruuecKe NpodeMsl, CBI3aHHbIE ¢ OKcuaoM yraepona(IV);
THIIOTE3a T100aIbHOTO MOTEINICHHST KIIMMAaTa; TapHUKOBEIN S QeKT.
YronbHast KHCIOTa U €€ CONM, X (DM3UIECKHe U XUMUIECKHE CBOHCTBA,
ToJTydeHue ¥ npuMeHeHne. KauecTBeHHas peaknust Ha KapOOHAT-HOHBL
IlepBOHa4aNEHBIE HOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COCAMHEHHUAX YIIIepo/ia: 0COOCHHOCTH COCTaBa U cTpoeHus. [loHsTue o
OMOJIOTHUECKH BAXXKHBIX BEIIECTBAX: KHUpPax, OeJKax, yIriIeBoax.
MarepuanbHoe eTUHCTBO OPTaHMYECKUX U HEOPTaHMYECKUX
COETUHEHHUH.

Kpemuuii, ero ¢puzndeckre n XUMHUYECKHE CBOICTBA (Ha prMepe
B3aMMOJICHCTBYS C METAJUIAMH M HEMeTaJlIaMH ), TOJTyYeHUe U
NpUMEHEHHE B DIICKTPOHUKE.

CoenmuHeHHs KpeMHUsI B ipupoe. O01iue npecTaBICHUS 00 OKCU/Ie
kpemHuA(IV) 1 kpemHREBOH KHca0Te. CHITMKATHL, MX HCIOJIb30BAHKE B
OBITY, METUIIMHE, POMBILIUICHHOCTH. BaxxHeHIIne CTpouTeNbHbIE
MaTepHalbl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, JKelIe300eTOH.
IIpo6nemsr 6€30macHOTO MCIOIB30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B
TIOBCE/IHEBHOM KU3HHU.

JdemMoHcTpauun

Moyieny KpUCTAINIMUECKUX PEIlETOK anmasa, rpaduta, MOJIEKyIIbl
¢dymiepena.

AncopOuus pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM.
IIpoTtuBoras.

Bupeomarepuansl: cunukaTHast HPOMBIILUICHHOCTb.

Mozenu MoJIeKyJl OpraHu4eCKUX BEIEeCTB.

JlaGopaTopHble H NpaKTHYECKHE PAdOTHI

JlaGopaTopHBIii OTBIT:

KauecTBennast peaknust Ha KapOOHAT-HOH.

IMpakTnueckue paboThI:

Ne 11. Tlomy4yeHue yriieKUCIOro ra3a U U3y4eHHUe ero CBOMCTB.
KauecTBeHHas peakiyisi Ha KapOOHAT-HOH.

Ne 12. Pemenue skcriepuMeHTaIbHBIX 3a]a4 1o Teme «Hemeramby.

Bbiuucienus
[0 YPaBHEHUSAM XUMHUYECKUX PEAKIMH, eCIM OJUH U3 PeareHToB JaH B
BHJIE BOJHOT'O PacTBOpa C U3BECTHOM MaccoBO foJeil.

KkapOOHATOB, OKCHJIa KPEMHUS, KDEMHHEBOI KUCIIOTHI, CHIIMKATOB), CIOCOOBI HX

MOJTy4eHUs, IPUMEHEHNE U 3HAUCHUE B MPUPOJIE U KU3HU YeIOBEKa.
Onpenensats KapOOHAT- U CUIINKAT-

HOHBI B PaCTBOPE.

OOBACHATH CYITHOCTh SKOJIOTHUECKUX IIPOOIIEM, CBI3aHHBIX C HAX0XKICHHEM
YTJICKHCIIOTO Ta3a B OKPYKaIoIeH cpene.

WmmocTprpoBaTh B3aNMOCBSI3b HEOPTaHMIECKUX COSIUHEHUH yrieposa 1
OpPTraHMYECKHX BELIECTB IO/ PyKOBOJICTBOM YUHUTEIIS.

[1naHUPOBAaTh U OCYIIECTBILSITH Ha MPAKTHKE XMMHYECKUE IKCIIEPHUMEHTBL,
MPOBOANTH HAOIIOICHHUS, IeSIaTh BHIBOIBI 10 Pe3yJbTaTaM SKCIIepUMEHTa ocie
MIpeABAPUTEIILHON pabOTHI.

CrnenoBaTh mpaBuiIaM 0€30MacHOM PabOTHI B Ta00PaTOPHH PH HCIONB30BAaHUT
XUMHYECKOH MOCYAbl M 000pyJOBaHUSL.

Hcronb30BaTh NpH BHIIOIHEHNH YIeOHBIX 3aJaHUH TEKCTH y4eOHHUKa,
cripaBo4HbIe Matepuais! ([lepnoandeckyro cHCTEMy XMMUYECKUX HJIEMEHTOB
. U. Menneneesa, TabIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUII U COJICiH B
BOJIE, IJIEKTPOXUMHUIECKHHN PSI/l HATIPSDKCHUH METAJIOB) TI0Ce KOHCYIBTAIUH C
MeIarOrOM.

Hcronp30BaTh IPH BHIIONHEHHH YUeOHbBIX 3aJaHUil U B IIpoLiecce
HCCIIE0BATEIbCKON eATSIbHOCTH HAyIHO-MOMYSIPHYIO JIUTEPATYPy
XHMHYECKOTO COJIepKaHusl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl IHTepHeTa mocie
KOHCYJIBTAINH C TIEAaroroM.

Pa3znen 3. Meraibl U ux coenuHenns (20 1)

Tema 7. O6mmue cBoiicTBa
METAJLIOB
(49

OOmast xapaKTepUCTHKa XUMHIECKHIX 3JIEMEHTOB — METaJlIOB Ha
OCHOBAaHHUH X MOJIOXKeHUs B [leproandeckoii cucreMe XUMUIECKAX
snementos Jl. 1. MenzeneeBa u ctpoeHust atoMoB. CTpoeHHEe METalIoB.
Mertaunueckas cBA3b U METAJUIMYECKast KPUCTAIUINYECKas peIéTKa.

PackpbIBaTh CMBICT H3Y9a€MBIX TIOHATHI ¥ IPUMEHSTH 3TH HOHSITHUS TIPH
OIIMCAaHUY CBOHCTB BEIIECTB M UX MPEBPAIICHIH.

OOBSCHATH 00IINE 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB IEMEHTOB-METAILIOB
U UX COCIMHEHUH C y4ETOM CTPOEHHSI X aTOMOB.
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DNEKTPOXUMHYECKUN PsiJl HAPSDKEHUH MeTaluioB. Pu3ndeckue u
XHUMUYECKHE CBOUCTBA MeTaIoB. O0Iue criocoObl MOTyIeHUst
MeTasuioB. [IoHsTHE O KOPPO3UH METAJIIOB X OCHOBHBIE CIIOCOOBI
3aIUTHI OT KOppo3uu. CIutaBsl (CTallb, YyTYH, AIOPATIOMUHUMA, OpOH3a),
UX NMPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

JlemoHCcTpanuu

O3HakoOMIICHHE ¢ 00pa3laMy METAIIOB M CIUIABOB, HX GU3NYCCKUMHU
CBOMCTBaMH.

Mopenu KpUCTaJUIMYECKUX PEIIETOK METAUIOB.

Buneomarepuanbl: KOppo3usi METAJLIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

JlaGopaTopHBIE OTIBITHI:

O3zHakoMIleHHe ¢ 00pa3laMu CIIaBOB METAJLIOB.

3aBUCUMOCTh CKOPOCTH PEAKIIMU METalIa C KHCIOTON OT HPHPOMBI
MeTajua.

Boluuciaenust
— I10 YPaBHEHUSIM XUMHUYECKUX PEaKuil, €CI1 OJIMH U3 peareHTOB
COJIEP>KUT NMPUMECH

XapakTepu30BaTh CTPOCHHE METaLIOB, 00IIe GU3nIecKue 1 XUMHYECKUe
CBOMCTBA METAJJIOB.

XapakTepu30BaTh 001IHe CIIOCOOBI MOIYYSHUS METAJUIOB MTOCTE
CTPYKTYPHPOBAHUs MaTepHaa.

CrenoBath npaBmiaM 6e30macHoN paboTHI B 1TaGOPaTOPUH IIPH MCHOJIE30BAaHAN
XUMHYECKOH MOCYIbl M 000pyJ0BaHMSI.

ITpou3BOAUTE BHIYUCICHUS 10 XUMUYECKUM YPaBHCHUIM.

Hcrionp30BaTh IpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH yIeOHHUKa,
crpaBoyHble MaTepuaisl (Ilepuoandeckyro CHCTEMY XMUMUUECKUX 3JIEMEHTOB
. . Menzneneesa, TabiuIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUII U couieil B
BOJIC, YEKTPOXUMUYECKUH Psi/l HAMIPSHKEHUIH METaJlIoB).

Hcronp30BaTh IpH BHIIONHEHHH YIeOHBIX 3aJaHUI U B IIpoLiecce
HCCIIEI0BATENILCKON IS TeIbHOCTH HayYHO-IIONYIIIPHYIO JINTEPaTypy
XMMHUUYECKOI0 COAEpKaHMUs, CIIPaBOYHbIE MaTepUallbl, pecypcsl IHTepHeTa nocie
NIpeIBAPUTENBHON KOHCYIBTAllUU C [IElaroroM
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Tema 8. BaxkHeiilue MeTaJLIbI
M UX COeUHEHHS
(16 1)

I{enounsie metamsl. [lonoxenue B Ilepuonndeckoit cucreme
xumuueckux neMeHToB JI. . MenneneeBa, cTpoeHHE aTOMOB.
Haxoxnenue B npupoze.

du3nyeckre 1 XMMIUYECKHE CBOMCTBA (Ha IIpUMepe HATPHSI U KaJus).
OKCHIIBI ¥ THIPOKCH/IBI HATPHUS | Kaus. [[puMeHeHre MeI0YHbIX
METAaJUIOB U MX COCIMHCHH.

[emoyHO3eMeNbHBIC METAIIIBI MATHUH U KaJIBIIHH, CTPOCHUE aTOMOB.
ITonoxenue B [lepuoauueckoil cucteme xumMuyeckux snemeHTos 1. U.
MengeneeBa. Haxoxnenue B npupone. @uznyeckue U XuMUYECKHE
cBOlicTBa. BaxkHelmue coequHEHNs KanbLusl (OKCUA, TUAPOKCHUI, COJH).
JK&ctkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS.

Amomunuil. [Tonoxenue B [leproandeckoii cucreMe XUMHUECKUX
anemenros JI. . Menzeneesa, ctpoenue aroma. Haxoxxnenue B
npupoje. Pusnueckre u XUMHUECKHE CBOHCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJIa U TUIPOKCH]IA.

XKeneso: cocras, cBoiicTBa u nosyyenue. [lonoxxenue B [lepuonnyeckoit
cucteMe XuMudeckux >nemenToB . 1. Menzeneesa, cTpoeHue aroma.
Haxoxnenue B npupone. duznueckue 1 XUMUYECKHE CBOMCTBA.
OKcHIBl, THAPOKCHIBL U conu xeme3a(ll)

u xene3a(Ill).

JdemMoHcTpauumn

B3aumopeiictBue HaTpus ¢ BOAoM.

OkpallrBaHue MJIaMEHU UOHAMHU HATPUSI U KaJIusl.
OkpallMBaHue MJIaMeHU HOHAMU KaJIbIUSI.
B3aumoeiicTBre OKCHIa KAJIBIHS C BOJOI.
Buneomarepuaisr: ropeHne jxene3a B KHCIOPOJIE U XJIOpe.

JlaGopaTopHble 1 IpakTHYeCKHe PadOThI
JlaGopaTopHBIE OTIBITHI:

O3zHakoMIIeHHE ¢ 00pa3aMu ATFOMUHHS U €0 CILUIABOB.
AMQoTepHBIE CBOWMCTBA THAPOKCHA ATFOMUHHS.
KauecTBeHHBIE peaknny Ha MOHBI XKee3a.
IMpakTnueckue paboThI:

Ne 13. PenieHue sKCTIepUMEHTANBHBIX 33349 MO TeMe «MeTaniby.

Bbiuucienus
[0 YPaBHEHMUSAM XUMHYECKUX PEAKIUH.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHU CBONCTB 3]IEMEHTOB-METAIIOB B
TPYNNax U UX COENUHEHUN C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (PU3HMIECKUE U XUMIUECKHE CBOMCTBA MPOCTHIX BEIECTB
METAJUIOB ¥ UX COCAMHEHUN (OKCHIOB, THAPOKCHIOB, COJICH) C OTIOPOH Ha CXEMY,
CIIOCOOBI MX MOTyYEHNs, IPUMEHEHNE 1 3HaUeHHUE B IIPUPOIE U KU3HH YeTOoBeKa.

Pacrnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEaKIUi HOHBI METAUTIOB (MarHus,
KaJIbIsL, JTFOMUHIS, [IWHKA, Kenesa (2+), xkenesa (3+), meau (2+) ¢
HCIIOJIBE30BaHUEM TaOIHIB "XapaKkTepHble peakny Ha KATHOHBI'".

I1nanupoBaTh U OCYIIECTBIATh HA MPAKTHKE XUMUUECKHE SKCIIEPUMEHTHI,
MIPOBOAUTE HAOIIOJEHHUS, IENIaTh BHIBOBI IO Pe3yNIbTaTaM SKCIIEPHMEHTA.

CrenoBath npaBuiIaM 0e30MacHON paboTHI B TaOOPATOPHH MPU HCIOIB30BAHUN
XHMHYECKOH MOCY bl M 000PYI0BaHHSI.

[Tpon3BOaUTH BEIMUCICHUS IO XUMIYECKUM yPaBHEHHSM.

BeicTpanBath pa3BEpHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha
nHpopManuio 13 yueOHUKa ¥ CIIPAaBOYHBIX MaTepHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yUYEHHBIN MOHATUIHBIN anmapar Kypca XHMHH.

Hcnionp30BaTh MpH BEIMOTHEHUH YIe€OHBIX 3aJaHUH U B IIpoLIecce
HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpy
XMMHYECKOTO COJepKaHusI, CIIPaBOYHBIE MaTepHaIbl, pecypcsl MIHTepHeTa mocie
MIPeABApUTENILHON KOHCYIBTAINH C TI€1aroroM

Pa3nes 4. XuMus 1 OKpy»Kkaromas ¢

pena (3 1)

Tema 9. BemiecTBa n
MaTepPHUAJIBbI B KU3HH YeT0BeKAa

B9

HoBssre Matepuans! u TexHomorny. BemecTsa 1 MaTepraisl B
TIOBCETHEBHOM KM3HM YelloBeKa. XUMHS U 310poBbe. besomacnoe
HCIIONb30BAaHNE BEIIECTB M XUMHIECKHUX Peakmuii B OBITY.
IIpupoHbIe HCTOYHHUKH YTIIEBOAOPOIOB (YTOib, IPUPOIHEIN ras3,

XapakTepu3oBaTh POJIb XMMHUH B Pa3JIMIHbIX chepax AesTeNbHOCTH JIOJEH,
OCHOBHBIE BEIIECTBA U MAaTE€PHAIIbl, IPUMEHSEMbIE B )KU3HH COBPEMEHHOTO
YeJIoBeKa.

OOBACHATH ycIOBHs 0€30II1ACHOTO MCHOJIF30BAHMS BEIIECTB M XMMHUECKUX
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HEe(Tb), MPOLYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U peaxuuii B OBITY.

MPOMBIIUIEHHOCTH. AHanM3UPOBATh U KPUTHUECKH OLIEHUBATh HHPOPMALIHIO O BIHSIHUU

OCHOBBI 3KOJIOTHYECKOI TPaMOTHOCTH. XUMHYECKOE 3arps3HEHHE MIPOMBIIIEHHOCTH, CEIBCKOTO XO035iCTBa, TPAHCIIOPTA U . HAa COCTOSIHHE
OKpYy Karoller cpenbl (IIpeebHO AOMYyCTUMAast KOHLCHTPALUS OKpYXaroLIer cpeibl.

Beniects — [1JIK). ‘YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIb P XUMHUUECKUX 0)KOT'aX U OTPABJICHUSX.
Pouib XuMHUM B peICHUH SKOJIOTHYECKHX TPOOIEeM. [puauMaTh yyactie B 00CYKICHUU MPOOJIEM XUMHUYECKOM U 3KOJIOTUIECKOM

HaIpaBJICHHOCTH, BBICKa3bIBaTh COOCTBEHHYIO MO3UIIMIO 10 TIpodIeMe 1
IIpeIaraTb BO3MOXKHBIE ITYTH €€ PeIIeHus C OTI0poii Ha MHPOPMAIHIO U3
y4eOHUKA U CIpaBOYHbIE MaTepHallbl, pecypchl ViHTepHeTa.

IIpu paspaboTke pabodeil mporpaMMbl B TEMaTHUECKOM IUIAHHPOBAHWU TOJDKHBI OBITH YYTEHBI BO3MOJKHOCTH HCIIOJB30BAHUS DIEKTPOHHBIX (IHU(POBBIX) 00pa30BaTEIBHBIX
PECYpPCOB, SBISIOMMXCS Y9eOHO-METOJUISCKIMI MaTepHanaMu (MyJIbTUMEANIHBIC IPOTPaMMBI, SJICKTPOHHBIC YICOHUKH M 3aJaYHUKH, 3JICKTPOHHBIC OHOIMOTEKH, BHPTYalbHBIC
abopaToOpHH, WTPOBBIE MPOrPaMMBbI, KOJUICKIMH LHU(POBBIX 00pa30BaTENBHBIX PECYPCOB), MCIOJIB3YEMBIMH Uil OOy4YeHHsS W BOCIMTAHMS DPA3NUYHBIX TPYMI II0Jb30BaTeleH,
NPEICTaBICHHBIMU B BJICKTPOHHOM (LIM(GPOBOM) BUIE M pPealM3yIOIIMMK Aunaktudeckue Bo3moxkHoctH WKT, conepikaHHe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHNH.

- BAPUAHT
TEMATHYECKOE IINTAHUPOBAHHUE

Bropoil BapuaHT NpPUMEPHOrO0 TEMATHYECKOTO IUIAHMPOBAHMSA MCHONb3yeTcs, eciau oOydarommuecs ¢ 3IIP momywaror
oOpa3oBaHME B OTIEIBHOM KJlacce. B 1aHHOM BapuaHTe Npeaaraercs:

- U3y4YEeHHE MaTepualia KpyIHbIMU OJIOKaMU;

- onepeskaroniee 00yueHHe;

- BO3MO>XHOCTb IPUMEHEHMSI 3HAHUN B Pa3IMYHbBIX YCIOBUAX (IIEPEHOC 3HAHUMN IO aHAJIOTUU OT OOIIMX CBOMCTB Pa3IMYHbIX
KJIACCOB BEILIECTB K OOIIMM M crielu(UIECKUM CBOWCTBAM KOHKPETHBIX BELIECTB), YTO YBEIMUYUBAET JIOJII0 CAMOCTOSATEIbHOCTH
oOy4aromuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmojaeTcst  JIOTMKa  M3y4YeHUS  BEIIECTB —  CBOMCTBAa  BEIIECTB  OMpPENEISIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBA3BIO U CTPYKTYPOH BEIIECTBA, B YACTHOCTHU, TUIIOM KPUCTAJUIMYECKHUX DPEIIETOK.
(Temsl: cTpoeHue aToMa, CTPOEHUE BEIIECTBA, BayKHEUIITNE MPEACTABUTEIHN MIPOCTHIX U CII0KHBIX BEIIECTB, XUMUUECKUE PEAKIIMH).

M3MeHeHne TUIaHUPOBAHUS 110 Pa3AeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKOM XMMHUHU OCYHIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIACIAETCA Ha
npuMeHeHue 3HaHuM B 9 kiacce. 13 9 kitacca B 8- nmepeHocsaTcs Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuun',
"DIEKTPOIIUTHYECKAsA TUCCOUHALNSA. XMMUUECKHE PEAKIIUU B PACTBOpax;
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamis»y niepen «Hemetammammy, T.K. obydaroruecs ¢ 3[IP Gombliiie 3HAKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TIepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs ¥ OKpysKaroias cpeaa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpPax B pazaesiax "MeTtamibsl U ux coequHenus”, "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- o0beIMHEHNE TeM (J1aeT 00JIbIlie BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTIN4MiL; TeMa «Kucnopoay
u Tema «Bonopoa»);

- BbIZIesieHHe oTAeNbHbIX TeM (Tema «IlepBoHadanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX»). BrleneHnue B OTAEIbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJiA KiacCU(UKALIMK, HOMEHKJIATypa, OOIIME CBOICTBA BEIIECTB, CTPYKTypa BEILECTBA, COCTABICHHE (POPMYI] MO
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA noarpynnbl MOXXHO JIOHECTH HE ()parMEHTOM KapTHHBI «OPTraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeTr ObITh
BbIiesieHa TeMa «IIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO TOJI0OB OOYUEHHUS.

TemaTHuyeckoe NJIAHUPOBAHUE

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

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

Paznen «IlepBoHavyasibHbIe XUMHUYECKHE MOHATHSY, 144

1. Xwumus — BaxxHas 0b6JIacTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTEeCTBO3HAHMS M MPAKTHUECKOM oOpamieHus ¢ HUM»
JIESTEIILHOCTH YEI0BEKA. IMpaxTnaeckas pabota Ne2 «OuncTka 3arps3HEHHON TOBapeHHOH comn’”

2. BemectBa 1 XUMHUYECKHE PEAKIIUH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonuyecTBeHHBIE OTHOIIEHUS B 3 1 - KontponpsHas padora Nel «[lepBoHavanbHble XHMHUYECKIE TIOHATHS, XUMAIECKUE
XUMHHU (hopMyIEI U ypaBHEHUS 3arpsI3HEHHON IOBAPEHHOM COJM»

Paznen «llepuoanyeckuii 3aKOH U MepHoMUecKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMUYeCKas CBsA3b. O KUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuny, 154

4.  Crpoenue aToma 7 1 - KonTtponsnas pabora Ne2 «Ilepnoandeckas cucreMa XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.U. Menzaeneera

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

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelmue npecTaBUTeI HEOPraHHIEeCKUX BeLeCcTBY, 354

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

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

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas pabora NeS «OcHOBHBIE KJIacCHl HEOPTAaHMYECKUX COCANHEHHI

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

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XUMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 2 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

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

Pasnen «MeTajisl B BX COeIUHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

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

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

Paznen «Hemeramnsl [V-VII rpynn u ux coenuHeHus», 244
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3.00m1as XxapakTepucTUKa
XUMHUYECKUX 1eMeHTOB VIla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa U ee COeIMHEHUs!.

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

[pakTrueckas pabora Nel0 «[lomydenre aMmMuaka 1 n3ydeHHe ero CBOHCTB)

6.001mas xapaKTepuCTHKa
XMMHUUYECKHX 3JeMeHToB [Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas pabora Nel2 «Pemenne skcepiMeHTaIBHBIX 33124 110 TEMe
«Hemeransl [V-VII rpynn u ux coequHeHU»»

KontponbsHast pabora Ne7 «HemeTammsny

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

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHSATHUS 00 OPTaHUYECKHUX
BEIECTBAX

10

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

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHHE MaTepHaa 1Mo
Kkypcy «Heopranudeckasi XumMusi»

KontponbsHast pabota Ne9 «toropas padboTa 3a Kypc HEOPraHHUECKON XHUMHUI»

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

IIpumMepHbIe TEMBI,
pacKpbIBaKONIUe JTaHHBIH
pa3nes NnporpaMmel,

H KOJIN4eCTBO YacoB,
O0TBOIMMOE HA UX U3YUYeHHe

OcHOBHOe coaep:kaHue

OcHoBHBIE BU/IbI 1eATeIbHOCTH
odyuarommxcst

Pa3znen 1.JlepBoHavanbHble XuMu4eckue nousitusi(14 1)
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Tema 1. XumMusi — BakHast
00J1aCTh €CTECTBO3HAHUA U
NMPAKTHYECKOH 1eSITETbHOCTH
YeJI0BeKAa

(49)

Xumusi B cucreMe HayK. Poiib XUMHUM B JKU3HHU YeJIOBEKa.
Tena u BemecrBa. dusnyeckue cBoiicTBa BeulecTs. IIpaBuna
Oe30macHOro OOpalieHuss ¢ BEIMECTBAMH U JIAOOPATOPHBIM
obopynoBanmeMm. UYwmcrtele BemectBa U cMecd. CrocoObl

paznenenus cMmecei. [IoHsTHe 0 MeTO1aX MMO3HAHUS B XUMHH.
JemoncTpanuu

1. JJaGopaTopHOE 000OpyIOBaHHE.

2. Pa3nuyHble BUABI XUMIYECcKOH Tocy sl 3. OOpasis
BEIIECTB.

4. Crioco0Or! pasaenenus cMecei (GuipTpoBaHue,
BBINApUBaHUE, TUCTUIUIALNS, XpoMaTorpadus).
JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

JlaGopaTopHbIe OTBITHL:

Omnmcanue GU3NIECKUX CBOICTB BEIIECTB.

Pa3neneHne cMecH ¢ HOMOIIBIO MarHUTA.

[pakTryeckne paboOTHL:

Ne 1. JIabopatopHoe 000pyAOBaHUE U IPUEMBI OOPAILICHHS C
HUM

Ne 2. OuncTka 3arpsA3HEHHON TOBApEHHOM COMH

PackpbIBaTh CMBICI U3y4aeMbIX IOHATHI C IOMOIIBIO [IE1arora.

PackpbIBaTh poib XMMUM B IIPUPOJIE U )KU3HU YEIIOBEKA, € CBA3b C JPYrMMU HayKaMU.

Paznuuath 4nCThIE BElIECTBA U CMECH; OJHOPOHBIE U HEOAHOPOHBIE CMECH;

Paznuyath Qusnueckue 1 XUMUYECKUE SBJICHHS C OIIOPOH Ha ONPEIENICHHS.

OmnpenensTh NPU3HAKN XUMHYIECKUX PEaKIUil U yCIOBHS X MPOTEKAHHS.

CrenoBaTh MpaBuiIaM MOJNIb30BaHHUSA XUMHUUECKOH TTOCY 01 U Tab0paTOpHBIM 000PYAOBaHHEM, @ TAKKE
MpaBHIaM OOpPaIeHUs] ¢ XMMHYECKUMU BEIlle-CTBAMH B COOTBETCTBUHU C MHCTPYKIIUSIMH 110
BBINOJTHEHUIO MPAKTUIECKUX PadOT IO/ KOHTPOJIEM I1e/1arora.

[TnaHMpOBaTH ¥ NPOBOJUTH XUMHUIECKHIH SKCIIEPUMEHT 10 H3YyUESHHIO ¥ ONMUCAHHIO (PH3HIECKIX
CBOICTB BEIECTB, CIIOCOOOB pa3/ieeHNsI CMecel BEIeCTB IO/ pPyKOBOACTBOM II€larora ¢
00CyXIeHUEeM IITaHa PaboTHI.

Hcronp30BaTh IpH BEIMONHEHNH Y4€0-HBIX 331aHUI U B IPOIECCE HCCIIEI0BATENbCKOM A TENbHOCTH
HAaYYHO-TIOMYJSIPHYIO JIATEPATyPy XUMHIECKOTO COAEePKaHUsI, CIIPAaBOYHBIE MATEPHAIIBI, PECYPCHI
WHTepHeTa Mo pyKOBOJICTBOM IEIArora.

BericTpanBath pa3BépHyThIC MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha HHGOPMALUIO U3 yUeOHNKA U
CIPaBOYHBIX MaTEpPHUajOB, IPaMOTHO MCIIOIb30BaTh U3yUCHHBIN IOHATUIHBIN annapaT Kypca XUMUH

Tema 2. BemecTBa
M XHUMHYeCKHEe PeaKIuu
(79)

ATOMBI M MOJIEKYJBl. XHUMHUYECKHE DIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKHX 3J€MEHTOB. OTHOCUTENIbHAS aTOMHAs

macca. Hpocnﬂe u CJIOKHBIC BCIICCTBA. ATOMHO-

MOJICKYJIAPHOC YYCHUE.
Xumuueckas q)opMyna. BaneHTHOCTh aTOMOB XMMHUYECKHX

OJICMCHTOB. 3akoH MOCTOSAHCTBA cocraBa BCIICCTB.

OTHOCHUTENbHAS MOJICKYJIApHass Macca. MaccoBas oy

XUMHUYCCKOI'O 3JICMCHTA B COC/IMHCHUH.
Dusnueckre U XUMHYECKHUE SIBIICHHS. X UMHUCCKAs peakuus

u eé MPpU3HaKH. YpaBHeHm{ XUMHYCCKUX peakunﬁ. 3akoH

COXpaHCHHA MacCCbl BEIICCTB Turbel XUMHYECKHUX peakunﬁ

(coemuHeHMe, pa3IoKeHIe, 3aMeIIeHHe, 0OMEH).
M. B. JIoMOHOCOB — yu&HBIA-OHIIUKIIOTIEUCT.

JdeMoHcTpanuu

dusnueckue sBICHUS (pacTUpaHKUE caxapa B CTYIKe, KUIIEHHE
Y KOHJISHCALIUs BOJIBI U T. [1.).

Xumpdeckre BIeHHs (TOpPEHNE CBEUH, Pa3IoKeHNE caxapa,
B3aNMOJICHCTBUE CEPHON KHUCIIOTHI C XJIOPHIOM Oapws,
paznoxenne ruapoxcuaa meau(Il), B3anmonelicTeue xxenesa ¢
cepoii, B3anMoieiicTBHe xeme3a ¢ pactBopom coir meru(1l)).
OTMBIT, MIITIOCTPUPYIOMINI 3aKOH COXPaHEHUS MacCHl.

[TpuMeHATh eCTeCTBEHHO-HAYYHbIe METOBI IIO3HAHUS (B TOM YHCIIe HaOJII0JeHIe, MOJIeIINPOBaHHE,
9KCIIEPHIMEHT) U OCHOBHBIE OIIEPALlH MBICIIUTEIIFHOM AESTENFHOCTH (CpaBHEHHE, KiIacCH(UKAIHS)
JUISL N3yYEHHs BEIIECTB M XUMUYECKHX PEaKIHii C OIIOpOi Ha alTOPHTM HITH CXEMBIL.

PackphpIBaTh CMBICI H3Y9a€MBIX TIOHATHH ¥ 3aKOHOB U IPUMEHSTh 3TH OHATHS TP ONICAaHUH
CBOMCTB BEIIECTB U UX MPEBPALEHUH C ONOPO Ha IJIaH U KIIFOUYEBBIE CIIOBA.

Pa3maats pu3ndeckie 1 XUMHIIECKUe SIBIICHHS, OOBSCHATD NX CYIIHOCTH C TOUKU 3PEHHS aTOMHO-
MOJIEKYJSIPHOTO y9€HUsI C ONOPOii Ha OTIpeIeTIeHNs U CXEMBI.

OmnpenensTh NPU3HAKU XUMHYECKUX PEAKIUil, YCIOBHUS UX MPOTEKAHNUSI.

OOBSCHSTH CYIIHOCTh (PU3NUECKUX M XUMHYECKHX SIBICHUI C TOYKH 3pEHHsI aTOMHO-MOJIEKYJIIPHOTO
YUYEHUsI C UCTIOJIb30BaHNEM BU3yaIbHOM OMOPEL.

KraccuduimpoBats XMMHYECKHE peakuuy (110 YHUCITY M COCTaBY PEarnpyroIux U 00pa3yromuxcs
BEIIECTB) C OTIOPOI HA CXEMBI.

CoctaBiATs GOpMyIIbl ONHAPHBIX BEIIECTB IO BAJIGHTHOCTH M OINPEAENATH BaJICHTHOCTH MO (opMyiaMm
BEIIECTB C OMOPOH Ha alTOPUTM YIE€OHBIX ICHCTBUIA.

PaccTaBiaTh KO3 (UITEHTH B ypaBHEHUSIX XUMHYECKUX PEAKIUii ¢ ONOPOH Ha alropuT™ yaeOHBIX
JeUCTBUH.

CrenoBaTth npaBUIaM MOJI30BaHUS XMMUUECKOM MOCY0H U 1a00paTOpHBIM 000PYA0BaHUEM, a TAKKE
InpaBuJIaM O6pa]lleHI/I$[ C BeIIECTBAaMH B COOTBETCTBUU C MHCTPYKLHUAMMU 110 BBITOJTHEHUIO
na6opaTopH1>1x XUMHUYCCKHUX OILITOB IO KOHTPOJIEM I€arora.

Vcrionp30BaTh MpH BEITIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATEIbCKON
JeATeTbHOCTH HAyTHO-TIOMYJISIPHYIO JIUTEPaTypy XUMHIECKOTO COAEP KaHUS, CIIPa-BOI-HBIE
Marepuaibl, pecypchl IHTep-HeTa o] pyKOBOJCTBOM Ie[arora.

BeicTpanBath pa3BEpHYTHIE TICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HH(POPMAIHIO U3 yIeOHUKA U

CIIPpaBOYHBIX MaTCpHUaJIOB, I'PaMOTHO MCIIOJIb30BATh I/ISy‘leHHblﬁ MTOHATHHHBIN anmnapar Kypca XuMnuu
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JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlaGopaTopHbIE OIBITHI:

ITpumeps! GpU3NHYEcKUX sBICHUH (TUIABICHNUE BOCKA, TasHUC
JIbJA).

[Ipumepr! XuMHYEeCKUX ABICHUH (IPOKATMBaHHE METHON
MIPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KHCIOTOH).

Mopnenu aTOMOB ¥ MOJIEKYJI.

[Ipaktuueckas padora Ne3. [IpusHaku mpoTekaHust
XUMHUYECKUX PEAKLIMHN.

Borunciaennst

— OTHOCHUTEJILHOW MOJIEKYJISIPHOI MaccChl BEIIECTB;

— MAacCOBO¥ IO XUMHYECKOTO AJIEMEHTA o (hopMyIie
COETMHEHUS

Tema 3. KosiuuecTBeHHbIE
OTHOLUEHHsI B XuMuH (34)

KommuectBo BemectBa. Mombs. MonsipHast Macca. 3akoH
ABoraznpo. MoJsipHsIii 00bEM ra3oB. Pacuersl mo XuMU4YeCKOH
¢dopmyne. PacyeTsl MaccoBOW J0MM XMMHUYECKOTO 3JIEMEHTa B
COEJIMHEHNH, KOJIMYECTBA BEIECTBA, MOJISIPHOM Macchl. Pacuérsl
10 XUMUYECKUM yPaBHEHHSIM.

JemoncTpanusi:

- 00pas3IIbI BENECTB KOINYECTBOM OIHH MOJTb

Brruncnenus:

-pacuer 1o GopMyIIe 1 TI0 XUMHIECKOMY YPAaBHEHHIO

PackpbIBaTh CMBICIT M3Y4aeMBIX TIOHATUH U IIPUMECHATD 5TH MOHSATHS, @ TAKXKE U3yUYCHHbIE 3aKOHBI U
TEOPHH IS PELICHUS PACYETHBIX 33/1a4 ¢ TOMOIIBIO IIeIarora.

BBIUHCIIATE MOJISIPHYIO MAcCy BEIECTB; KOJIMYECTBO BEILIECTBA, 00BEM rasza, Maccy BEIIECTBA C
oropoii Ha oOpaserr, Ha (GOPMYIIBL;

ITpoBomuTh pacu€Thl O YpaBHEHUSIM XUMUYECKHX PEaKkIui ¢ oropoii Ha oOpasel, alrOpUTM yIeOHBIX
JeiicTBUi: Kom4ecTBa, 00bEMa, MAacChl BELIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce
pEareHTOB WM IPOAYKTOB PEaKIIUH.

BeicTpanBath pa3BEpHYTHIE MHCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HAa MH(POPMAIHIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTEPHAJIOB, IPAMOTHO HCIIOJIb30BATh N3YUCHHBIH MOHATUHHBIH anmapar Kypca XUMUH ¢
TIOMOII[BIO MIEArora.

Pa3nen 3. [lepuoguuecknii 3axon u [lepuonnueckast cucrema xumnueckux 3jiementoB . M. Menaeneena.
Ctpoenne aToMOB. XUMHYecKasi CBsI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

Tema 4. CTpoeHue aToma.
IMepuoauyeckuii 3aKoH 1
Ilepuonnueckas cucrema
XHMHYECKHX 3JIEMEHTOB
J. . Menpaeneesa. (7 1)

TlepBBlie MONMBITKY KITacCH(UKAINH XUMIIECKUX JIEMEHTOB.
[onsiTe o rpynmax CXOAHBIX JIIEMEHTOB (IIETOYHBIE U
IIEIOYHO3EMENTbHBIE METaJUTBI, TaJOTCHBI, WHEPTHHIE Ta3bl).
OneMeHTHI, KOTOpble 00pa3yloT aM(pOTEepHBIE OKCHIBI H

THIIPOKCHIBL.

Ilepuoanueckuit 3aKOH. [lepuoanueckas CHCTEMA
XHMHYECKHX 3JIEMEHTOB . . Menneneesa.
Kopotkoneproanas i JUTHHHOTICPHOTHAS (hopmbt

[lepromaeckolf  CHCTEMBI XUMHYECKHX 3JeMeHTOB [l
W. Menpneneesa. I[lepuoast u rpynmbl. PU3NUYECKUNH CMBICIT
MIOPSIKOBOTO HOMEPA, HOMEPOB IIEPHO/IA U TPYIIIIEI YJIEMEHTA.

PackpbIBaTh CMBICIT IEPHOANIECKOTO 3aKOHA IO PYKOBOJICTBOM IIE/Iarora.

IToHuMaTh CyIIecTBOBaHHE MEPHOTUYECKON 3aBUCHMOCTH CBOHCTB XMMHUYECKUX 3JIEMEHTOB
(M3MeHeHne pagnyCcoB aTOMOB U JIEKTPOOTPUIIATEIBHOCTH) ¥ MX COSMHEHUI OT MOJIOKESHUsS B
HEePHOJMYECKON CUCTEME 1 CTPOCHHS aTOMa C UCTIOIb30BAHMEM CXEM U TaOJHIIL.

VYcraHaBIMBaTh CBSI3b MEXK/Y MTOJ0KEHUEM 3JIEMEHTa B IEPHOIUUECKON CHCTEME M CTPOCHHEM €ro
aToma (cocTaB | 3apsiJ siIpa, oOlIee Yicio 3JEKTPOHOB U pacipeeieH e UX 10 3JIeKTPOHHBIM
CIIOSIM) TIO 00pasiy.

[IporHo3upOBaTh XapakTep N3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COCAWHEHUH IO TpyIaM U
nieprogam [leproandeckoi CHCTEMEI ¢ TIOMOIIBIO TTeAarora.

XapakTepu30BaTh XMMHUYECKUE IIEMEHTHI MIEPBBIX TPEX MEPUOJIOB, KK, KAIBIHS MO X
nosnoxxenuto B Ileproanueckoii cucteme /1. . Menneneesa.

CrenoBath npaBuiaM 6e3omacHol paboThI B TaAGOPAaTOPUH MPH UCIIOIB30BAHUN XUMHYECKON MOCYIbI
1 000pyI0BaHUsI [0J] KOHTPOJIEM eJarora.

47




Crpoenue atomMoB. CocTaB aTOMHBIX suep. V3oTomsl.
OnexkTpoHbsl. CTpoeHHE HIEKTPOHHBIX O000JIOYEK aTOMOB
nepBbIx 20 XUMHUYECKUX 31eMeHTOB [leproaudeckoit cucTeMbl
J. V1. MenpneneeBa. XapakTepuCTUKa XUMHUUECKOTO 3JIEMEHTa
no ero nonoxeHuto B Ilepuoguueckoir cucreme JI. U.
Menpaeneesa.

3aKOHOMEPHOCTH U3MEHEHUSI palyca aTOMOB XHMHUYECKUX
3JIEMEHTOB, METAJUTMYECKUX M HEMETAITINYECKHX CBOMCTB IO

rpynnam u nepuojgaM. 3HaueHue llepuoaudeckoro 3akoHa U

Ilepnoguyeckoil CHCTEMBI XMMHUYECKMX JJIEMEHTOB  IJIS
pa3zButus Hayku U npaktuku. J[. . MenneneeB — y4éHblii u
TpakIaHUH.

JdeMoncTpauuu

KopoTkoneproanas u JUIMHHONEPHOIHAS (POPMBI
[Teproauueckoil CUCTEMBI XUMUUYECKUX JIEMEHTOB
J. . Menneneesa.
O3zHakoMIIeHHE ¢ 00pa3laMi METAJUIOB M HEMETAILJIOB.
JlaGopaTopHble M IpaKTHYECKUE PAGOTHI
JlaGopaTopHblii OMBIT:

BsaumonelicTBre runpokcuia HIMHKA ¢ PaCTBOPaMH KUCIOT
U 1esouent

BeicTpauBath pa3BEpHyThIE MMUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIHIO U3 yueOHHKa U
CNIPAaBOYHBIX MAaTEPHANOB, IPAMOTHO HCIHOJIb30BaTh H3yUCHHBIH MOHATHHHBIN anmapar Kypca XUMUH
1ocJie CTPYKTYPHUPOBAHUS MaTepHaia ¢ HCIONb30BaHUEM KIIUIIE.

Hcnonb30BaTh MpH BBIMONHEHHH YUeOHBIX 3aJaHUH TEKCThl y4eOHUKA MOCIIEe CTPYKTYPHPOBAHHS
MaTtepHaa, cripaBodHble MaTepruais! ([leproaudaeckyio cucteMy XUMHYECKHX dieMeHToB JI. 1.
MenpeneeBa, TaOJIHNIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHUHN M COJICH B BOJIE, 3TEKTPOXUMHIECKHUN
PSI HAIPsDKEHUH METaJIIOoB).

Vcrionp30BaTh MpH BEIIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE UCCIEN0BATEIbCKON
JeATeTbHOCTH HAy4YHO-TIOMYIAPHYIO JINTEPATypy XMMHUUECKOTO COJAEPIKaHUs, CIIPaBOYHBIE
MaTepHaibl, pecypchl IHTepHeTa 1oJ pyKOBOACTBOM Iearora

Tema 5. CTpoeHHe BelIecTB.
XumMuuyeckasi CBsi3b.
OKHCTUTEIBLHO-
BOCCTAHOBHUTEJIbHBIE PeaKIUH
(84)

Xumnaeckast cBs13b. KoBaneHTHas (MOMsipHAs 1 HEHNOJIIPHAS)

CBA3b. 3.II€KTpOOTpI/ILIaTeJ'H>HOCTI> aTOMOB XUMHYCCKHUX

371eMeHTOB. MloHHasI CBS3b. THITBI KPUCTAJUIMYECCKUX PEUICTOK.
Crenenp okuciieHns. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE
OKHCJICHHUA n BOCCTAHOBJICHUS.

peakuun.  I[Ipoueccs

OKHUCIHUTEIN U BOCCTAHOBHUTEIH.

JdeMoncTpauuun
OKHCINTENEHO-BOCCTAHOBUTEINILHEIE PEAKIUN: TOPEHHE,
peaKuuy pas3ioKeHus, COeJMHEHNS

PackphpIBaTh CMBICIT H3Y9aeMBIX TIOHATHH 110]] pYKOBOJICTBOM MEarora.

OmnpenensaTs BUI XUMHYECKOH CBS3H B COSANHEHHUH C HCIIOJIb30BAHUEM CXEM.

OrnpenensaTb CTENEHb OKUCICHUsI XUMUYECKOTO 3IEMEHTa 110 (hopMyJie ero COSIUHEHNUsS C
UCII0JIb30BAHUEM AJITOPUTMA.

OmnpenensTs 3MEMEHT (BELIECTBO) — OKHUCIHTEND U JJIEMEHT (BEIECTBO) — BOCCTAHOBHTEb.

OOBSCHATH CYIIHOCTh MPOIIECCOB OKUCIICHHS ¥ BOCCTAaHOBIICHUS.

CocCTaBIATH NMEKTPOHHBIH OanaHc ¢ yIETOM YHCIIa OTAAHHBIX U MPUHSATHIX SIEKTPOHOB.

CocTaBIATh ypaBHEHNE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOM PEaKIINH M0 alrOpUTMY pazdopa
OKHCITHTEITbHO-BOCCTAHOBUTEIBEHOHN PEaKIINL.

Hcrionp30BaTh IpH BEIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH yIeOHUKaA TOCIIe CTPYKTYPHPOBAHHS

MaTepHana, ClIpaBOYHbIE MaTepUasl (IIEPHOANIECKYIO CHCTEMY XUMHUYECKHX »eMenToB J1. V.
Menneneesa, TabnuIly pacCTBOPUMOCTH KHCIIOT, OCHOBAaHHI U COJIEH B BOJE, ANEKTPOXUMUUECKUI PsiJ
HaIpspKeHUH METaJlIoB)

Pa3znen 2. Baxueiilnue npeacTaBUTe M HEOPraHUYecKux Bemrects (35 1)

Tema 6. Kucsiopoa. Bogopon.

Boznyx — cmech razoB. CoctaB Bozgyxa. Kucmopony —

PaCKpLIBaTL CMBICJT U3y1aCMBbIX MMOHATHH U NPUMEHATL 3TH IMOHATHUA IPU OITUCAHUU CBOICTB BEIIECTB
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(144)

3NIeMeHT U npocToe BemecTBo. O30H. HaxoxaeHne kucnopoaa
B mpupozne, (QuU3MYEeCKHe U XUMHYECKHE CBOWCTBa. Peakumnu
TOpeHHs] MPOCTBIX U CIIOXKHBIX BellecTB. TermmoBoil 3ddekt
XUMHUYECKOH peakuuu. DK30- M IHIOTEPMHUUYECKHE PEaKIMU,
TepMoxuMuueckue ypasHeHus. [lonstue 06 okcumax. CriocoOsl
MOTy4YEeHUs] KUCIOpoJa B JIAOOPATOPUH U MIPOMBIIITIEHHOCTH.
MIPUMEHEHHE KHUCIOPOJa. KPYyroBOPOT KHUCIOpOJa B IPUPOJIE.
TommmBo: yrome u MeTaH. 3arps3HEHHE BO3AyXa, YCHICHHUE
MApHUKOBOTO 3¢ deKTa, pa3pylIeHHe 030HOBOTO CIIOL.

Bonopon — asnemenT u npocroe BemectBo. Haxoxnaenue
BOJIOpPOJIa B IPHUPOAE, HU3NIECKIE H XUMHYECKHE CBOMCTBA (Ha
IpuMepe B3aUMOAEHCTBHSA C HEMETAUIaMH U OKCHIAMH
METaJJIOB), NPUMEHEHHE, CIocoObl monydeHus. [loHatue o
kucnoTax Kucinots! u conu.

JdeMoncTpauuu

BsaumopeiictBue pocdopa, cepsl U xee3a ¢ KUCIOPOIOM
(BO3MOYHO UCIIOJIb30BaHUE BUICOOIIBITOB).

OmnpeneneHne coaepKaHus KUCIOPoia B BO3AyXe.
OMBITH, JEMOHCTPUPYIOIINE YCIOBHSI BOSHUKHOBEHUS U
MIPEKpaNIeHUs TOPSHUSL.

JlabopaTopHble U MPaKTHYECKHE PadOTHI

JlaGopaTopHblIit OMBIT:

O3HaKoMIIeHHE ¢ 00pa3aMi OKCHJIOB.

[Ipaktudeckas padora:

Ne 4. T[lonmydeHne KUCIOPOa, U3yIEHHE €T0 CBOWCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Boruunciaenns

— MOHeKyHHpHOﬁ MacCcChbl KUCJIOpO/Jia U 030Ha HA OCHOBaAaHUH
aTOMHOM MacChl XMMHUECKOTO 3JIeMEHTa

1 MX TPEBPAIIECHNH € HUCTIOIB30BAaHUEM OIIOPHBIX CJIOB U KIIHIIIE.

XapakTepu3oBaThb (OMUCHIBATh)C ONOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNuch
COCTaB BO31yXa, (GU3HUECKHE H XU-MHUECKUE CBOMCTBA KHCIOPOA, CIOCOOBI €r0 MOTyYeHus,
MIPUMEHEHHE 1 3HaYEeHHE B IPUPOJIC U XKU3HH YeJIOBEKa.

CpaBHHBATh PEAKIMK TOPEHHS ¥ MEIJICHHOTO OKHCIICHUS C IIPeIBapUTEIILHEIM 00CYKICHHEM
rapaMeTpoB CPaBHEHHSI.

Cob6upath puOOpPHI AJIsI HONTyIeHHs KHCIOpOoaa (BEITECHEHHEM BOJIBI M BO3TyXa).

Pacrio3HaBaTh ONMBITHBIM ITyTEM KHCJIOPOJ TT0J{ KOHTPOJIEM IIe/larora.

Hcnonb30BaTh XMMHYECKYIO0 CUMBOJIUKY AJI COCTABICHHS (GOPMYIT BEILIECTB, MOJICKYJISPHBIX
YpaBHEHUI XUMHUECKUX PEAKIUI C yYaCTHUEM KHUCIOPOAA.

OOBSACHATH CYITHOCTD KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3arpsA3HEHHEM BO3IyXa.

CrenoBath npaBmIaM 0e30MaCHON pabOTHI B TaOOPATOPUH MPH HCHOIF30BAHUH XUMIYECKON MTOCYIBI U
000pynoBaHMS O] KOHTPOJIEM I1€1arora, a TaKkke IMpaBuiiaM 0OpallleHus ¢ TOPIOYHMH BellleCTBAMU
B OBITY.

[TnaHMpOBaTh M OCYIIECTBIATH Ha IIPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, ITPOBOIUTEH HAOIIOACHHS,
JieTIaTh BBIBOJBI IO pe3yJIbTaTaM SKCIIEPU-MEHTa IO PYKOBOACTBOM II€larora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIme.
Hcnonp30oBathk IpH BEIMOTHEHUH y4eOHBIX 3aaHUH U B IPOIIECCE UCCIEA0BATEIBCKOM
JeATeIbHOCTH HAy4IHO-TIOMY/IAPHYIO JINTEPATypy XMMUIECKOTO COJAEPIKaHUs, CIIPABOTHBIE
MaTepHaibl, pecypchl IHTepHeTa o pyKOBOACTBOM IEJarora.

BricTpanBaTh pa3BEpHYThIC IMCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOH Ha MH(OpMaIHIo u3 yueOHNKa 1
CIIPAaBOYHBIX Mare-
PHAJIOB C OMOPOH Ha IIaH, TPAaMOTHO UCHOJIb30BaTh M3Y4YEHHBIH MOHATHITHBIA anmapar Kypca XUMUH

Tema 7. Bona. PacTBopbil.
IlonsiTHe 00 OCHOBAHHUAX

(59)

Boma. Ee cocraB. Crpoenme. Momnekynsl. Dusndeckne
cBoiicTBa Bosbl. Bona kak pactBopurens. PactBopsl. [Tonstue
0 PacTBOPHMOCTH BEUIEeCTB B Bojie. [IoHATHE 0 HACBHIIICHHBIX U
HEHACHIIIEHHBIX pacTBOpax. MaccoBast [0S BeIlecTBa B
pactBope. Pacuer MaccoBoif onm BemecTBa B pacTBOpe
(IpolieHTHAsE KOHIIEHTPALIU ).

XuMpueckne CBOWCTBAa BOABI (pa3loKEHHE, PEaKIUh C

PackpbIBaTh CMBICI U3y4aeMBbIX NOHATHH U IPUMEHATH 3TH NOHATHA IIPU OIMCAaHUU CBOMCTB BEILECTB
U MX [IPEBPALCHUH ¢ IOMOIIBIO IIeJarora.

XapaxTepn3oBaTh (GU3NUECKUE U XUMHIECKHE CBOMCTBA BOJIBI, €€ POJIb KaK PaCTBOPUTEINS B
MIPUPOHBIX MIPOLECCAX C ONOPOH Ha ILIAH U CXEMY.

CoCTaBNATh YpaBHEHUS] XUMUYECKUX PEAKIMH C yUaCcTHEM BOJIBI C OIIOPOii Ha cXxeMy.

OOBSCHATH CYIIHOCTh KOJOTHUECKUX NPOOJIEM, CBI3aHHBIX C 3arpsi3HEHUEM IPHPOIHBIX BOJ,
CIIocoOBI OUUCTKH BOJIBI OT MPUMECe, MEpHI [0 OXpaHe BOJ| OT 3arps3HEHHS T0Cie
MPEABAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepHaia.

[InanupoBaTh ¥ OCYIIECTBIATH Ha MPAKTHKE XUMHUECKHE SKCIIEPUMEHTHI, IPOBOANTH HAOII0AeHNUS,
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HaTpHeM, OKCHIOM Kaiblus, okcumoM cepbellV Ilonsrme o6
OCHOBaHUSAX. Poib pacTBOPOB B IPUPOJIE U B AKU3HU YEIOBEKA.
KpyrosopoT Boas! B npupoje. 3arpsa3HeHHe MPUPOAHBIX BOJ.
OxpaHa 1 OYHCTKa IPUPOJHBIX BOJ.

JemoncTpanuu

DeKTpoNu3 BOJBL; CUHTE3 BOJIBL; B3aUMO/IEIICTBUE BOJIBI C
metayutamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHUE
BU/ICOMATEPHAIIOB).

PacTBOopeHue BewecTs ¢ pa3nu4yHON pacCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIIOT U IIEI0YEH € TOMOIIBIO
HMH/IUKaTOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

Tpaxmuyeckas paboma:

Ne 6. [IpuroToBneHue pacTBOPOB ¢ OIPeAEIEHHON MaccOBOM
JI0JIel pacTBOPEHHOTO BEILECTBA.

JIeTIaTh BBI-
BOJIBI 10 PE3yIIbTaTaM SKCIEPUMEHTA I10]] KOHTPOJIEM IIeJIarora, ¢ HCII0Ib30BaHNEeM KIIHIIIE.

CrenoBath IpaBriiaM 0e30macHoOi padoThI B TaGOPaTOPUH TIPH MCIOJIB30BAHNH XUMHYECKOI OCYIBI
1 000pyIOBaHMS 1T0]] KOHTPOJIEM Iejarora.

ITpOBOUTH BBIYMCIICHUS C IPUMEHEHUEM MOHATHS «MaccoBasi J0JIs BELIECTBA B PACTBOPE» C OIOPOii
Ha GopMyIbL.

Hcnonbs30BaTh NPH BHIIOJHEHUY Y4eOHBIX 3a1aHUI U B TIPOLIECCE UCCIICIOBATEIBCKON NEeATEIBHOCTH
HAy4YHO-TIONMYJIAPHYIO JIUTEPATYPY XMMHUYECKOTO COJICpP)KaHHs, CIIPABOYHBIC MaTePHAIIbl, PECypChl
WnrepHera 1o pyKOBOICTBOM IHearora.

BricTpanBath pa3BépHYTHIE TNCHMEHHBIE X YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAIHIO U3 yIeOHUKA
1 CIIPAaBOYHBIX MaTepUaoB, IPAMOTHO HUCIIOIH30BaTh N3yYEeHHBIN MOHATHIHEIN anmapar Kypca
XHMMHHU TI0CIIE TPEABAPUTENIHFHOTO CTPYKTYPHPOBAHMS MaTepHaa.

Tema 8. DuiekTpoInTHYECKAS
aucconuanusa. XuMuyeckmne
Peakuuu B pacTBOpax

(59)

Teopust 3NEKTPOTUTHUECKON JIUCCOLMAIINH.

DnekTponuTHYecKas ONeKTPONMUTEl |

HEdJIeKTPOIUTH. KaTroHbI, aHnOHBL. MeXaHn3M IUCCONUAnN

IACCOIHAIHS.

BEIIECTB C PA3TMIHBIMH BUAAMH XUMHIECKOH CBs3H. [loHsATHE
ocrernenn gucconnanuy. CHIbHBIC U CTa0bIe SIEeKTPOINTEL.
Peakiun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHHUS PEaKIUI
HOHHOTO 0OMeHa 710 KoHIa. [lonHbIe U COKpamEHHbIe HOHHBIE
YpaBHEHUS XuMuYecKre  CBOMCTBa

peaxuuii. KHCITIOT,

OCHOBaHHH H CcOJed B CBeTe MpEACTaBIeHHHA 00

NMEKTPONIUTHIECKON ucconranyy. KauecTBeHHBIE peaKIiy Ha
KaTHOHBl WM AaHUOHBL: HOHBI XJIOPHA-, OpOMHI-, HOIHA-,
cynbdar-, kapOoHAT-, CUIHKAT-, hocdaT- aHHOHBI;, THIPOKCH-
WOHBI; KAaTHOHBI aMMOHHMS, MarHWs, KaJbIWs, ATIOMUHHS,
xene3a (2+) u (3+), memu (2+), NMHKA, TPUCYTCTBYIOLINE B
BOJHBIX PAaCTBOpAX.

JeMoncTpauuu

OnexTpudecKas IPOBOIUMOCTH PACTBOPOB BEIIECTB;
JIBIDKEHHE HOHOB B JJIEKTPHIECKOM ITOTIE.

OnbITHI, WITIOCTPUPYIOIINE IPU3HAKU IPOTEKAHMUS PeaKLUi
HOHHOTO OOMEHa.

JlaGopaTopHbIe M IPaKTHYEeCKHe

PackpsIBaTh CMBICT N3y4aeMbIX MOHATHUI, @ TAKXKE CMBICI TEOPUH SIEKTPOIUTHICCKON JUCCONUAUH
C OIIOPOM Ha CXEMBI.

OOBSACHATH IPHYUHBI HJIEKTPOIIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C TIOMOIIBIO ITE/Iarora.
CocTaBIsATh ypaBHEHHS AUCCOLMAIMN KHCIIOT, LIENOYel U CoJiel, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUSI XUMHYECKHIX PEAKIMi HOHHOTO OOMeHa.

[TnaHMpOBaTh M OCYIIECTBIATH Ha NPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI, ITPOBOIUTH HAOIIOACHHS,
JIeTTaTh BBIBOJBI IO PE3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPeABAPUTEIFHOH PabOoTHI.

CrnenoBaTh mpaBuiIaM 0€30MacHOM PabOTHI B Ta00OPATOPHHU TP UCTIOJIE30BAHUH XHMUYECKOW TIOCYABI
1 000pyIOBaHMS 1TO]] KOHTPOJIEM Iearora.

IMpon3BOAUTH BEMUCIECHUS 0 XUMHUECKIM yPaBHEHHSAM.

BeicTpanBath pa3BEpHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIHIO U3 YIeOHHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIOJIb30BATh M3yYESHHbIH TOHATHUHHBINA anmapar Kypca XUMUH
HOCJIe TIPEIBAPUTEIBHOTO CTPYKTYPHUPOBAHHUS MaTepHUara.

VMcnons30BaTh NpH BBHITIOJHEHUH YueOHBIX 3aaHUM U B IPOLIECCE UCCIIEIOBATENBCKO A TeNbHOCTH
HaYYHO-TIOMYISIPHYIO JIATEPAaTyPy XUMHUIECKOTO COJECPKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
WnrepHeTa nocie KOHCYJIBTAIMH C TI€aroroM
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padoThI

JlaGopaTopHEI ONBIT:

Peaxnun HoOHHOTO 0OMEHa B pacTBOpPax JIEKTPOIUTOB:
cynbgara Menu(Il) u ménoun, kapboHaTa HaTPUS U COITHON
KHCIIOTBI, PEaKIis HeUTPpaTH3aluy MeX Ty THAPOKCUIOM
KaJIMs ¥ COJITHOM KHUCIIOTOM.

Boruucienus

— [0 YpPaBHEHMSIM XMMHYECKHX peaKIuii

Tema 9. OcHOBHBIE KJIACCHI
HEOPraHn4ecKux
coeUHeHH

(11 9)

Krnaccnduxarys HeopraHUIecKUX COeIMHEHHH.

OKCHIIBL: COCTaB, Kaccuukanus (OCHOBHBIE, KHCIOTHBIE,
amQoTepHBIe, HecoleoOpas3yIolue Ha IPAMEpe OKCHIA
yraepona Il u okcuna azora 1), Homenkarypa [lomydenue u
XUMHYECKUE CBOHCTBA OKCHIOB (B3aUMOCHCTBUE C BOAOH,
KHCJIOTAMH, IISJI0YaMH ).

OcHOBaHHUS: cOCTaB, KiIaccupukanys (IeI0ud n
HEepacTBOPUMBIEC OCHOBAHUS ), HOMEHKJIATYpa, (GH3HIECKHE U
XHMHYECKHEe CBOWCTBA (B3aMMOJICHCTBYIE C OKCHIAMU
HEMETaJUIOB, KHCIOTAMH, COJISIMH), CIIOCOOBI ITOJTyYeHUSL.
Kucnotsr: cocras, knaccu(uKanys, HOMEHKIATYpa,
(u3nUecKre M XUMUYECKUE CBOUCTBA (B3aMMOICHCTBHUE C
MeTaJlIaMH, OCHOBHBIMU OKCHUAAMH, OCHOBAaHUSIMH, COIAIMH Ha
MIpUMepe CONISTHOM U CEPHOI KUCIIOT), CIOCOOBI IMOTyYeHHUS.
Psix akTMBHOCTH METaJIIOB.

Coun (CcpefHue): HOMEHKIIATypa, CIIOCOObI MOTYYCHHS,
B3aMOJICHCTBHUE COJICH C MeTaJlIaM1, KHCIIOTaMH, I[eJI049aMU
U COJISIMHL.

I'enerndeckast CBSI3b MEX/Iy KJIacCaMi HEOPTaHHIECKIX
coenuHeHni. ['eneTnyeckue psabl. [loHsATHE 006 aMPOTEPHBIX
THAPOKCHAAX (Ha MpUMepe UHKA 1 aIFOMUHNS ). XUMUIECKHe
CBOMCTBA B3aMMOJAEHUCTBUE C KUCIOTAaMH U IIEJI0YaMH,
pa3noKeHHe MpU HarPEeBaHUH.

JeMoHCcTpanuu

O0pasiibl HEOPTaHMYECKUX BEIIECTB PA3THYHBIX KJIACCOB.
B3anmoieficTBre pacTBOpa CEPHOM KUCIOTBI C OKCHUIOM
menu(1l).

Peakuus HelTpanu3auuu.

BrITeCHEHHE OHOTO METajIa APYIHM U3 PacTBOpa COJIM.

JlabopaTopHble M MPaKTHYeCKHe PadoThl

JlaGopaTopHbIE ONBITHI:

B3anmoselicTBHE KHCIOT C MEeTaJUTaMu.

[Norydenne HepacTBOPUMBIX OCHOBAHUH.

B3anmoneiicTBue HEpaCTBOPUMBIX OCHOBAaHHUH C KUCJIOTaMH.
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OmnpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH 10 MalIony.
CocTaBiieHHe CXEM CTPOCHHS OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX COCAMHEHUI Ha OCHOBE
OIIpeJICIICHUS.

Cocrapienue (popMysT OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTMHEHHI U Ha3bIBaHHUE HX T10
MEXIYHapOIHOH ¥ TPUBHAIBHOI HOMCHKIJIATYPE C UCIIONB30BAHUEM ONPEACICHHS M TaOJIHIIbI
PacTBOPUMOCTH.

KnaccuduiupoBanue H3y4aeMbIX BEIECTB 110 COCTABY U CEOUCMBAM C OTIOPOH Ha OIPECICHUS,
CXEMBI ¥ TaOJIHIly PAaCTBOPHMOCTH.

CocraBieHne TaOIUIIbI TEHETHYECKUX PSJIOB U CXeMBI «[ eHeTnJecKast B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX COSTUHEHHU» MO PYKOBOACTBOM Ieaarora.

ITporHo3upoBaHUEe CBOMCTB BELICCTB HA OCHOBE OOIIMX XUMHUYECKUX CBOWCTB H3YYCHHBIX KIIACCOB,
TPYII BELIECTB, K KOTOPHIM OHH OTHOCSTCS C HCIIOJIb30BaHUEM cXeMbl «I eHeTHYecKasi B3aHMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSITHMHEHHI» MO/ PYKOBOACTBOM EAarora.

CocraBiieHne MOJIEKYJIIPHBIX YPABHEHUH PEaKInil, HITIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA
U3YUYECHHBIX KJIACCOB U CNOCOObI NOMYYeHUs BEIIECTB U3YUCHHBIX KJIACCOB, TPYIII, a TAKXKE
MOATBEPKAAIOIINX FEHETHUECKYIO0 B3aHMOCBSI3b MEXy HUMH, C OTIOPOH Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEIBHON OTOPHI.

CocTaBiieHHe MOJIEKYJIIPHBIX YPaBHEHHUH peakIyii 10 cXeMaM C NMPeABapUTENbHBIM 00CyKICHUEM
BEIOOpA PEArUPYIOIIUX BEIIECTB.

BrluncrieHue o ypaBHEHHAM XUMHYECKHX PEaKinil KOIHuecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BEMY, Macce peareHTOB MM MPOYKTOB PEAKIIMH 10 aJrOPHTMY.

ITnaHMpOBaHUE M OCYLIECTBICHHE Ha IPAKTHKE XUMHUYECKOTO SKCIIEPHUMEHTa U HAOIIOACHHUS O]
PYKOBOJICTBOM YYHTEIISL.

dopMypoBaHUE BBIBOIOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIb30BaHUEM ONOPHBIX CIIOB.
dopMynupoBaHHe ¢ MOMOLIBIO NEarora U BhIOJHEHNUE IPABII 0€30MacHO paboThI B 1a00PaTOPHU
IPH UCIIOIE30BaHUU XUMHYECKOH MOCYIbI U 000PYIOBaHNSI.

Hcnonb30BaHue MPH BHIOJIHEHWH YIeOHBIX 3aJaHHI U B IIPOLIECCE UCCIIEI0BATEIBCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHOM JINTEPaTypbl XUMUYECKOTO CO/IepKaHHs, CIIPABOYHbIE MaTEPUAJIbl, PECYPCHI
NHTepHeTa, OCyIIEeCTBICHNHE BHIOOPA MO/ PYKOBOJICTBOM HACTABHHKA.

BricTpanBaHue pa3BEPHYTHIX MCBMEHHBIX M YCTHBIX OTBETOB C OIOPOil Ha HH(MOPMALIHIO U3
y‘{CGHI/IKa U CIIPAaBOYHBIX MaTE€PUAJIOB, 'PAMOTHOEC HUCIIO0JIb30BAHUE U3YUCHHOI'O MMOHSATHIHOTO
arrapara Kypca XuMHH1 € UCIIOJIb30BaHUEM I1JIaHA, OIIOPHBIX CJIOB, aJITOpUTMA.




Paznoxenne runpoxcuna meau(ll) npu Harpesanun.
[pakTrueckas paborta:

Ne 7. Pemienue 3KcIiepUMEHTAIbHBIX 33714 110 TEME
«OCHOBHBIE KJTaCChl HEOPTaHUUECKHUX COETHHEHUI.

Borunciaennst
— 10 YpaBHEHUSIM XUMUYECKHUX PEaKIuit

Pazpneu 3. BemecTBo M XHMHYECKHE peakuuu, 44

Tema 10. Xumuueckue
peakuuu. OcHOBHBIE
3aKOHOMEPHOCTH XUMHYECKUX
peaxumii (44)

Tlonsatue o CKOpPOCTH XUMUYICCKOM peaKkuuu. CDaKTOpLI,
BJIMAIOIUE HA CKOPOCTH XUMUYCCKOM pCaKkuuu. [Tonstne o
TOMOT'C€HHBIX MW TCTCPOrC€HHBIX pPCaKIUAX. Tlonsite 06
06paTI/IMI)IX u H€06paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.
ITonsarue 0 XUMHUYCCKOM PaBHOBECHUU. CMeH.[eHI/Ie
XUMHUYECKOI0O  paBHOBECHA. qDaKTOpH, BJIMAOIINWEC  Ha
CKOPOCTh XUMUYCCKON p€akiuu U MOJIOKECHUE XUMHUYECKOI'O
PpaBHOBECHUS. KJ'IaCCI/I(bI/IKaL[I/IH XUMHYCCKUX peakunﬁ 1o
Ppa3HbIM OCHOBAaHUSAM.

PackpbIBaTh CMBICT U3y4aeMbIX HOHITHH ¥ IPHIMEHSTH 3TU MOHATHS IIPU ONMCAHUU CBOMCTB BEIIECTB U
HX MpEeBpaIIeHUH.
KnaccuduiupoBaTts XUMHYECKHE PEAKIUH IO PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3INIHbBIX (PAKTOPOB MO
PYKOBOJCTBOM YUHTEIIS.

[IporHO3MpOBaTH BO3MOKHOCTH MPOTEKAHHsI XUMUUECKUX TIPEBPAICHNI B Pa3JINYHbIX yCIOBHSX I10CTIE
TIpeABapUTEIILHONH pabOTHI.

DrnipenensiTb OKUCIUTENb U BoccTaHoBUTENb B OBP.

CoCTaBISITh SMEKTPOHHBIN OajlaHC PEeaKIUH.

[IpOM3BOIUTE BEIYHCIICHUS [0 XUMHUUECKAM YPABHEHHUSIM T10 AJITOPHTMY.

BBICTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAIIHIO U3 yIeOHUKA U
CIIPABOYHBIX MATEPHANIOB, TPAMOTHO HCIOJIb30BaTh H3yUESHHbIH TOHATHHHBIN aIrmapaT Kypca XHMHUH
TI0CJIe MPEeIBAPUTENILHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Vcnonp30BaTh MPY BEIMIOIHEHUH YY€OHBIX 3aJaHUH M B IPOIIECCE MCCIIEI0BATENBCKON IESITEIbHOCTH
Hay4YHO-NOIYJISIPHYIO JIUTEPATYPY XUMHYECKOTO COAEPKAHUsI, CIPABOYHbIE MaTEPUAIIBI, PECYPCHI
WHTepHeTa nocie KOHCYJIBTAINH C IIEIaroroM.

PacKpBIBaTh CMBICI N3y4aeMbIX MOHSITHUIL, a TAKXKE CMBICT TEOPUH 3JIEKTPOIUTHIESCKOH JUCCOLNALNY C
OTOPOH Ha CXEMBI.

DOBSCHATE IPUIUHBI AEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEarora.

CocCTaBIATh ypaBHEHHS AUCCOLUAINHN KHCIIOT, MIENOYel U COJIeH, MOTHBIE U COKPANIEHHBIE HOHHBIE
YPaBHEHUSI XUMHIECKHIX PEaKINii HOHHOTO OOMeHa.

[ITaHUpPOBATh M OCYIIECTBIATH HA MPAKTUKE XUMHIECKHE KCIIEPUMEHTHI, IIPOBOANTH HAOIIOJCHNS,
JIeTIaTh BBIBOJIBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIe MIPe/IBAPUTEILHOH PaboTHI.

CnenoBats mpaBuiiaM 6e30MacHO paboTHI B 7a0OpaTOPHH MPU UCIIOIB30BAHUH XMMUUECKOH TTOCYIBI K
000pyJ0BaHUs O/ KOHTPOJIEM TIearora.

HpOI/IBBOHI/ITb BBIYUCIICHUS 110 XUMUYECKUM YPABHECHUSAM.

BBICTpanBaTh pa3BEPHYTHIC MICEMEHHBIE M YCTHBIE OTBETHI C OMOPOH Ha HH(OPMAIIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO MCHOJIB30BATh H3YUCHHBIH TOHATHHHBIN anmapaTt Kypca XUMHUH
TIOCJIe TIPEIBAPUTEIILHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Hcrionp30BaTh MpH BEITIOIHEHUH YI€OHBIX 3aJlaHUH U B TIPOIIECCE HCCIIE0BATEILCKON IS TEbBHOCTH
Hay4YHO-TIONYJIAPHYIO JTUTEPATYPY XUMHYECKOI'O COEPIKAHMS, CIIPABOYHELIE MAaTEPHAJIBI, PECYPCHI
HTepHeTa rmocie KOHCYJIbTalliH C eJarorom
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9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

IIpumepHbIe TeMBbl,
PacKpbIBaIOIKeE JAHHbIH
pasjies1 NporpamMmsi,

U KOJINY€CTBO YACOB,
0TBOJMMOE HA HX H3yYeHHe

OcHOBHOe cofep:kaHue

OcHOBHBIE BU/IBI 1eATeJILHOCTH
odyyarommxcst

Pa3znen 1. BemectBo u xumuyeckue peakuun (109)

IloBTOpeHue U yriaydaeHue
3HAHUH OCHOBHBIX pPa3/Je/ioB
Kypca 8 kiacca

(10 9)

[Iepuoaunueckuii 3akoH. Ilepuonnyeckas cucteMa XMMUYECKUX
anementoB J[. 1. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHH CBONMCTB XMMHUUYECKUX
JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KK, KaJIbLUA U UX
COEJIMHEHUI B COOTBETCTBUU C MIOJIOXKEHUEM 3JIEMEHTOB B
NepUOJMYECKOIl cUCTEeMe U CTPOCHUEM UX aTOMOB.
Krnaccuguxarys 1 HOMEHKIIaTypa HEOPTaHUIECKUX BELIECTB
(MexayHapoHAs U TPUBHANBHAS). XMMHYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3JIMUYHBIM KJIaccaM
HEOpraHM4ecKux coeuHeHuil. ['eneTndeckas cBA3b
HEOPraHMYeCKUX BEILECTB.

CrpoeHne BemecTBa: BUABl XUMIUECKON CBS3U U THIIBI
KPHUCTAININIECKHUX PEMETOK. 3aBICHMOCTD CBOMCTB BEIIECTB OT
HX CTPOEHHUS.

XUMHUUECKUE PeaKlny. KIacCU(PUKAINI XUMHUYECKUX peaKIui
10 PA3JIMYHBIM OCHOBAHUSIM.

Teopus 37€KTPONIUTUYECKOH quccoluanuu

JdeMoHcTpauuu

1. Mopenu KpUCTATMYECKUX PEIIETOK HEOPTaHIMYECKAX
BEIIECTB.

2. KopotkomneprosaHas ¥ JIHHHOIIEPHOAHAS (OPMBI
[lepuonnueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB

J1. 1. MenneneeBa

[Tpaktuueckas pabota Ne8 «Peakinu HOHHOTO 0OMeHa
[Mpaktrueckas padota Ne 9 «KauecTBeHHBIC peaKkIny Ha HOHbBI
B pactBope".

KontponbHas padora Ne6 «neKTpoianTHIecKas JUCCOIHAIIHS)
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XapakTepu3oBaTh XUMHUUECKUE IIEMEHTHI IEPBBIX TPEX NEPHOJOB, KIS U KaJbIHA 0 UX
nosioxxenuto B [lepuonuueckoit cucreme [1. . MenaeneeBa ¢ onopoi Ha ajaropuTM.

Kraccuduimposats 1 Ha3pIBaTh HEOPTAaHUUECKUE BEIIECTBA H3YUCHHBIX KJIACCOB C OIOPOH HA CXEMY,
TabIHIly PaCTBOPUMOCTH.

OnuceIBaTh 00IIHE XMMIYECKUE CBOCTBA BEIIECTB Pa3JIMUHbIX KJIACCOB, MOATBEPIKAATh CBOMCTBA
NIpUMepaMU MOJIEKYJIIPHBIX YPaBHEHUM XUMUUECKUX PEaklUi ¢ OOpoii Ha CXeMy.

Onpenensats BUJ XMMUYECKOH CBSI3U U THUII KPUCTAIIIMYECKOM PELIETKU BELIECTBA C OIIOPOI Ha CXeMYy.

[IporHo3upoBaTh CBOMCTBa BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS [I0CJIE IIPeABapUTEILHOTO
pasbopa.

BricTpauBaTh pa3BEpHyTblE€ MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha
nHpOopMaImIo 13 yIeOHUKa U CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIOJIB30BaTh H3YUCHHBIH
TIOHATUHHBINA anmnapaT Kypca XMMHH.

Hcronp30BaTh IpH BEIMONHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE HCCIIE0BATEILCKON NESITEILHOCTH
HaY4HO-IOMYJISAPHYIO JIUTEPATYPy XUMUYECKOT0 COJep KaHMHsl, CIIPABOYHBIE MaTepHaJbl, PECYpPChl
HuTepHeTa o pykoBOACTBOM Il€Jarora.

PackpbIBaTh CMBICI TEOPHUH NEKTPOIUTHYECKO Ancconuan. OOBSICHITh PUYNHEIL

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;
CocTaBIATh ypaBHEHHS AUCCOIHUAIINN KHUCIIOT U IEN0Yeii, TTOTHBIE ¥ COKPAIIeHHbIE XUMUIECKHE
YPaBHEHUS] XUMHYIECKUX PEaKIUii HOHHOTO OOMEHa.




Paznen 3. Hemeraibl U ux coequHenus (24 4)

Tema 3. O6masn
XapaKTePHCTHKA XHMHYECKUX
3j1eMeHTOB VIIA-rpynmnsel.
T"anorensl

(49)

O01mas xapakTepucTrKa rajoreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB ATUX JIECMEHTOB, XapaKTEePHbIE AJIsl HUX CTEIICHU
okuciaeHus. CTpoeHue U GU3NYECKHe CBOCTBA MPOCTHIX
BELIECTB — T'aJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA pUMEpE
XJIopa (B3auMozeiicTBHE ¢ MeTalIaMH, HEMETaJIaMU -
BOJIOPOJIOM U KHCIIOPOJIOM, ILIEeT0YaMu). XI0POBOIOPO.
CousiHast KUCJIOTa, XMMUYECKUE CBOKUCTBA, IOIyUCHHUE,
npuMeHeHne. KauecTBeHHbIE peak[uy Ha FajJoreHU - HOHBbL.
JlelicTBHe XJ10pa U XJIOPOBOIOPO/IA HA OPTAHU3M YEJIOBEKA.
Baxkneimue X10puipl ¥ X HAXOKIEHUE B IPUPOIE.

JemoHcTpanuu

Buneomarepuabl: TaIOTCHBI U UX COCIHHEHHS.
O0pas1pl XJIOPHUIIOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTopHsblii OTBIT:

PacniozHaBaHME XJIOPHUA-HOHOB.

OOBACHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAIUIOB M MX COSAMHCHNH B IIpeesiax
MaJIbIX TIEPHOJIOB U ITIaBHBIX IOArpymHIT [leproqudeckoil CHCTeMBI XUMHYIECKHX JIEMEHTOB C yIETOM
CTPOEHUSI X aTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh (PU3UUECKUE U XUMUIECKHE CBOMCTBA MMPOCTHIX BEIIECTB raJlOreHoB (Ha MpUMepe
XJIOpa) M CIOKHBIX BEIIECTB (XJIOPOBOAOPOA, XJIOPUIA HATPHS), CIOCOOBI X MOTyUEHHUS,
MIPUMEHEHHE 1 3HaYeHHE B IPUPOIE U )KU3HU UENIOBEKA I0CTIe CTPYKTYPUPOBAHHS MaTepHaa.

OmnpenernsiTh raTOreHUI-HOHBI B PACTBOPE C UCIIOIb30BaHUEM TaOIHUIB! "X apakTepHbIe peakiiy Ha
AQHUOHBI".

[TnaHupoBaTh 1 OCYIIECTBIATh HA MPAKTHKE XMMHUIECKUE SKCIIEPHUMEHTHI, IPOBOIUTH HAOTIOACHNS,
JIeNaTh BBIBOABI 11O Pe3yJIbTaTaM IKCIEPUMEHTA ITOCIIe TIPEABAPUTEILHOH paboTHL.

CrenoBath npaBmiIaM 0e30MaCHON pabOTHI B Ta0OPATOPUH MPH HCIOIB30BAHUN XUMHIECKON MOCYABI U
000pyI0BaHUs MO PyKOBOACTBOM MEArora.

BericTpanBath pa3BépHyThIC MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAIIHIO U3 yIeOHUKA U
CIIPABOYHBIX MATEPHANIOB, TPAMOTHO HCIOJIB30BaTh H3yUCHHBIH MOHATHHHBIN anmapar Kypca
XHMHU.

Hcronp30BaTh IpH BHIOIHEHNH YI€OHBIX 3aJaHUH U B IPOLIECCE UCCIEA0BATEIbCKON IEITEbHOCTH
HaYYHO-TIOMYJISIPHYIO JIATEPATyPy XUMHUYECKOTO COJCPIKaHUsI, CIIPaBOYHBIE MAaTePHAIIBI, PECYPCHI
Hurepuera

Tema 4. O6mas
XapaKTepUCTHKA XUMHYECKHX
3j1eMeHTOB VIA-rpynnsel. Cepa
" eé coenuHenus (5 1)

OO0mas XxapakTepucTrKa 3JeMeHTOB VIA-rpymmsL.
OCoOEHHOCTH CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIe /ISl HUX CTeNeH okuciieHus. CTpoeHne u
(u3HYecKre CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U
CepBl.

ANNOTponHbe MOAN(HKAINHI KUCIOPOIa U CepHI.
Xumuueckne cBoicTBa cepbl. CepoBOIOPOI, CTPOCHHE,
(u3nUecKre M XUMUIECKUe CBOUCTBA (KHUCIOTHEIE U
BOCCTaHOBHTENbHBIE). OKCHIBI CEPHI KK MPEICTaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHasi KUCIOTa, HU3NIECKIEe

U XMMHYECKHe CBOicTBa (00IIMe KaK MpeICTaBUTeNs Kilacca

KUCIIOT U cnenuduueckue), mpumeHenue. CepHUCTast KUCIOTA.

XHUMHYECKHUE PEaAKIIMH, JISKAIHEe B OCHOBE MPOMBIIIJICHHOTO
crioco0a nmoydeHust cepHoi KUcnoThl. CoJlM CepHOM KHCIIOTHI,
Ka4eCTBCHHAS PEaKIus Ha CyNb(aT-uoH.

Haxoxnenue cepsl 1 €€ coeJMHeHUH B IpUpojie. XUMHUECKOe
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCTHHEHUSIMH CEePhI
(KHCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/IyXa U BOZOEMOB),
CHOCOOBI €ro MPEIOTBPAIICHUS.

JeMoncTpauuu
Konnexiuu (Buaeomarepuaisl): cepa U €€ CoeTMHEHHS.
OOyrnuBaHue caxapa Moj AeHCTBHEM KOHIIGHTPUPOBAHHOM

OOBSACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIeMEHTOB VIA-rpymnms! i ux
COEIMHEHUI
¢ Y4€TOM CTPOEHUS MX aTOMOB C OIOpoii Ha cxemy "M3MeHeHune paauycoB B moarpymnmax".
Xapaxtepu3oBath (pu3nueckue
Y XMMHYECKHe CBOMCTBa IPOCTOTO BEIECTBA CePhl U € CoeTMHEeHNH (CepoBOI0PO/ia, OKCHIIOB
Cepbl, CEPHON KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX MOIyYeHUs], IPIMEHEHNE U 3HAUSHUE B IIPHPOJIE
1 JKH3HU 4eJI0BeKa ¢ ONOpOH Ha CXeMy U IUIAH.

Onpenensats HaMU4HE CyNb(aT-HOHOB B PacTBOpE.

OOBSACHATH CYITHOCTH KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C TEPepadOTKON COeNMHEHUH Cephl ITociie
CTPYKTYpPHPOBAHUS MaTepHaa.

[TnaHupoBaTh 1 OCYIIECTBIATh Ha MPAKTHKE XUMHUIECKUE SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHNS,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM KCIIEPUMEHTA.

CrenoBath npaBuiaM 6e3omacHoi paboThI B TaGOPaTOPUH IPH UCHOIB30BaHUU XUMHUYECKOH MOCY b
¥ 000pyI0BaHUsI O]l PyKOBOACTBOM IIearora.

IMpon3BOANUTH BEIMUCIECHHS 0 XUMHYECKIM YPAaBHEHHSM I10 aJITOPUTMY.

Hcrionp30BaTh IpH BEIOHEHNH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKa, CIIPaBOYHBIE MaTePHAIBI
(ITepuopmaeckyro cucreMy xuMudeckux snemeHToB Jl. 1I. Menzneneesa, Tabiuiy pacTBOPUMOCTH
KHCJIOT, OCHOBAHHH H COJIEH B BOJIE, STEKTPOXUMHIECKHH s/l HAPSDKCHNH METalIOB).

Vcrnonp30BaTh MY BBIMOITHEHUU y4e0-

HBIX 33[JaHHI U B IPOLIECCE UCCIIEIOBATENBCKON JEATEILHOCTH HayYHO-TIOMYJSIPHYIO JIUTEPaTypy

XHMHUYECKOT0 COJIePKaHMs, CIPaBOYHBIC MaTepHalibl, pecypcsl ViHTepHeTa

TI0CIIe KOHCYJIBTALMH C TIEAaroroM
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CEpPHOM KUCIIOTHI.

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI

JlaGopaTopHbIE OTBITHL:

OO6HapyxeHne cynb¢har-HOHOB.

BzaumogeiicTBre pa30aBIeHHOW CEPHOI KHCIOTHI C IIMHKOM.
Bolunciennst

10 YPaBHEHUSIM XUMHYECKHX PEaKLIUii;

Tema 5. O6mas
XapaKTePHCTHKA XUMHYeCKUX
3J1eMeHTOB VA-rpynisl. A30T,
¢ocdop u ux coenuHeHust
(79)

OO1mas XapakTepucTHKa JIEMEHTOB V A-TPyIIIIbL.
OCOOEHHOCTH CTPOEHHS AaTOMOB THX 3JIEMEHTOB,
XapaKTepHBIE JUISl HUX CTCIICHU OKHCIICHHSI.

A30T, pacripocTpaHeHHe B IPHPOJIe, HH3HIESCKHE U
XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE C METAJUIAMHU U
HEeMeTaJlIaMH - KUCIIOPOJOM U BogopoaoM). Kpyrosopor
a30Ta B IIPHPOJIE.

AMMmHEak, ero (pu3NYecKre U XUMUIECKHE CBOWCTBA

(oKHcCIIeHHe, OCHOBHBIE CBOMCTBA BOJJHOTO PacTBOpa),
noydeHue u npuMenenue. Coian aMMOHHMS, UX (GpU3NIECKue
U XUMHUYECKUE CBOMCTBa (pa3ioikeHue, B3auMOeHCTBHIE CO
menoyamu), mpuMeHeHrne. KauecTBeHHast peakuusi Ha HOHbI
aMMOHUS.

A30THas KHCIIOTa, €€ PU3MYeCKHe H XMMHUIECKUE CBOUCTBA

(oOmrre Kak MpeacTaBUTENs Kiacca KHCIOT U
cnenuguyueckue). A30TucTas kucnora. Mcrnons3zoBanue
HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE MUHEPATBHBIX
yA00OpEHHIA.

XuMHuecKoe 3arps3HeHUe OKpysKaromieil cpeibl
COEIMHEHMSIMHU a30Ta (KUCIIOTHBIE OXKIH, 3arpsi3HEHHE
BO3/yXa, MOYBEI H BOJOEMOB).
®Docdop, amtorponHbie MoaUdHKaIH pochopa, GU3nIecKre
1 XUMHUYECKHEe CBOMCTBA (B3aUMOJICHCTBHE C METaJlJIaMH,
HEMETaJUIaMU, KOHLIEHTPUPOBAHHOM a30THOM M CepHOM
KHCJIOTaMH).

Oxcun pocdopa(V) u pochophas kucinora, Gu3nIECKHE U
XUMHUYCCKHUEC CBOﬁCTBa, [NOJIy4YCHHUE. KauecTBennas peakuusa Ha
¢bocdar-noHsI.

Hcnone3oBanue hocharoB B KaueCTBE MHHEPATIbHBIX
ynoOpenuii. 3arps3HeHIe IPUPOIHBIX BOJOEMOB GochaTaMiL.
JdeMoHcTpanuu

Komnexkuun: gocdop u ux coenuHeHus.
B3aumopeiicTBre KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C
MEIbIO.

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B I3MEHEHHH CBOWCTB 3JIEMEHTOB V A-TPYIITHI M MIX COSANHEHHUH
C y4€TOM CTPOEHUS UX aTOMOB.

XapaxTepn3oBaTh (U3NUECKUE U XUMHYECKHE CBOMCTBA IIPOCTHIX BELIECTB a30Ta U (ocdopa U X
COeIHeHNH (aMMuaKxa, cojied aMMOHHS, Q30THOH KHUCIIOTHI, HUTPATOB, okcuaa Gpocdopa(V) u
(dochopHOit KHCIOTHI, (hochaToB), CIOCOOHI UX IMOITYyYSHHUS, IPUMEHEHHE U 3HAYEHUE B IIPHPOJIE
1 JKH3HU YEJI0BEKa C HCI0JIB30BAaHUEM CXEMBIL.

Omnpenensats HOHBI aMMOHHS U (pocaT-HOHBI B PACTBOPE C UCTIOJIF30BAHUEM TaOMHUIIBI "X apaKTepHbIe
peaxuyy Ha KaTHOHBI U aHUOHBI'.

OOBSACHATH CYIIHOCTB SKOJOTHUECKUX IPOOIIEM, CBSI3aHHBIX C HAX0XKICHHEM COeTMHEHHMI a30Ta U
(docthopa B okpyxaromiei cpene.

[TnaHMpOBaTh M OCYIIECTBISTH Ha IPAKTHKE XUMUIECKHE SKCIIEPUMEHTBI, IPOBOIUTEH HAOIIOACHHS,
JIeTIaTh BBIBOJIBI IO Pe3yJIbTaTaM SKCIIEPU-MEHTA.

CrnenoBaTh mpaBuiIaM 0€30MacHOM PabOTHI B Ta00OPATOPHU IPH UCIIOJIE30BAHUH XUMHUYECKOHN TTOCYIB
u 000pyIOBaHUS.

[Mpon3BOANUTH BEIYUCIECHHS IO XUMHIECKIM yPaBHEHHSIM.

Hcrionp30BaTh IpH BEIMONHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKA, CIIPAaBOYHBIE MATEPHAIIBI
(TIepronUecKyIo CHCTeMY XMMHUUecknXx 31emenToB [1. Y. Menneneesa, TabnuIy pacCTBOPUMOCTH
KUCJIOT, OCHOBAaHUI U cosieil B BoJie, SIICKTPOXUMUYECKUH PsiJl HAPSKEHUI! METaoB).

Hcrnonb30BaTh NpH BHIMONHEHHH YI€OHBIX 3aJaHUH U B TPOLIECCE UCCIEA0BATEIBCKON IEITEbHOCTH
Hay4YHO-NOIYJISIPHYIO JIUTEPATYPy XUMHYECKOTO COAEPKAHUsI, CIPABOYHbIE MAaTEPUAIIBI, PECYPCHI
WnTtepHeTa nocie KOHCYIBTAINH C TIearoroM
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JlaGopaTopHble M IPaKTHYECKUE PA0OTHI
JlaGopaTopHbIE OIBITHI:

1. B3aumozelicTBre coyeii aMMOHUS C IIETOYEIO.

2. O3HaKoMIIeHHE C 00pa3aMy a30THBIX U (OCHOPHBIX
yIOOpeHHiA.

[Ipaktuueckas pabora:

Ne 10. ITonrydeHue aMmmuaka, U3y4eHHE €r0 CBOUCTB.

Botuucnenus
— M0 YPaBHEHHSAM XUMHYECKUX PEAKIUHA
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Tema 6. O0mas xapaxkrepuc-
THKA XHMHYeCKHX 3JIEMEeHTOB
IVA-rpynnsl

Yraepoa u KpeMHHIi M HX
coeJHeHNsI

(89)

VYriepon, amutotponHeie Moxudukanun (rpadut, anmMas),
pacnpocTpaHeHue B IPUpPoJie, pU3nIecKrue U XUMHIECKHUe
cBoiicTBa. Ancopbmmsi. KpyroBopot yriepona B mpupoze.
Oxcuasl yriaeposa, ux Gpusndeckne n XMMHYECKUe CBOCTBa
(B3auMoOEeHCTBUE C METAIIaMU, HEMETAJIIaMH,
KOHIICHTPHUPOBAHHOH a30THON M CEpPHOMN KHCIOTaMH), UX
JIEWCTBUE HA )KUBBIE OPTaHU3MBI, TTOJTy4eHHE U IPUMEHEHHE.
DKOJIOrH4ecKre MPOOIEMBI, CBSI3aHHbBIE C OKCHIOM
yraepona(IV); runoresa riao6anbHOTO MOTEIUICHHS KITMMAaTa;
TTapHUKOBBIN (P (EKT.

VYronpHas KUCIOTa U €€ COH, X (PH3UIECKHE M XUMUICSCKUE
CBOJCTBa, noiyuenue i npuMeHeHne. KauecTBeHHas peakius
Ha KapOoHaT-HOHEL Mcmonp30BaHne KapOOHATOB B OBITY,
ME/IUIIHE, IPOMBIIUICHHOCTH, CEIbCKOM XO3SHCTBE.
Kpemnuii, ero ¢puzndeckue U XMMUYECKUE CBOUCTBA (Ha
IIpUMepe B3aUMOJICHCTBHUS ¢ METAIIIaMH ¥ HEMETaJIaMH),
MOJTy4EeHUE ¥ IPUMEHEHHE B DIICKTPOHHUKE.

CoenuHenus KpeMHUs B ipupose. OOmue npeacTaBieHus 0o
okcuae kpeMHUs(IV) u kpemHneBo# kucinote. CHIIMKATBI, HX
HCTIOJIb30BaHME B OBITY, MEIUIIMHE, IIPOMBIIIICHHOCTH.
Ba-Heiiime cTpouTenpHble MaTepUalIbl: KEpaMHUKa, CTEKIIO,
LIEMEHT, OeTOH, ene300eToH. [Ipobnembr 6e30nacHOro
HCTIONB30BAHMS CTPOUTEIBHBIX MaTEPHAIIOB B TOBCEJHEBHOM
KHU3HU. [leMoHCTpammmn

Mopenu KprCTaJUIMIECKUX PEmETOK anmasa, rpaduTa,
MOJIEKYIBI (hyIepeHa.

AZ[COp6LU/I$[ paCTBOpéHHBIX BCUICCTB aKTUBUPOBAHHBIM yFJ'[éM.

[IpoTtusoras.

Buneomarepuansl: CUIMKaTHAs IPOMBIIUICHHOCTb.

Mopenu MojIeKyJl OpraHM4ecKux BelecTs. JlaGopaTopHbie n
npakTuyeckue pa6orsi Jlaboparopusrit onbiT: KauecTBeHHas
peaxuus Ha kapOoHaT-noH. [IpakTHyeckue paboOThI:

Ne 11. [TomydeHue yrIIeKUCIIOTO Ta3a U U3y4EHHE €T0 CBOMCTB.
Ne 12. Pemienue skcriepuMeHTaIbHBIX 33]a4 MO TeEMe
«Hemetamnbny.

Bplunciaenust 1o YpaBHEHHUAM XUMHUYECKUX peaKHI/Iﬁ

57

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 371eMeHTOB [V A-rpymms! 1 nx
COCIIMHEHUH C Y4ETOM CTPOCHHS HX aTOMOB.

XapaxTepn3oBaTh (GU3NUECKHE U XUMHUIECKHE CBOMCTBA IPOCTHIX BELIECTB YIIepoaa M KPeMHHS M UX
COCIIMHEeHNH (OKCHIOB YIIIepOAa, YroNbHOM KUCIOTHL, KapOOHATOB, OKCHA KPEMHHSI, KDEMHHUEBOH
KHCIIOTBI, CUIIMKAaTOB), CIIOCOOBI UX TOMy4eHHsI, IPUMEHEHHE U 3HaYCHHE B PUPOIE U )KU3HU
YyeJIoBeKa.

Onpenensats KapOOHAT- U CUIINKAT-

HOHBI B PaCTBOPE.

OOBACHATH CYIIHOCTB SKOJIOTUYECKUX TIPOOIIEeM, CBI3aHHBIX C HAXOX/ICHHEM YTJICKHCIIOTO Ta3a B
OKpy>Karolieii cpene.

ITnaHupoBaTh N OCYIIECTBIATH HA MPAKTHKE XUMUIECKUE SKCIIEPHMEHTHI,

[IpoBoauTk HaGIIOEHNS, IETaTh BEIBOBI 10 Pe3yJIbTaTaM SKCIIEPUMEHTa T0CiIe PeIBapUTEIIBHOI
paboTsL.

CrnenoBaTh ImpaBuiIaM 0€30MacHO PabOTHI B Ta00OPATOPHU IPH UCTIOJIE30BAHUH XUMHUYECKOHN TTOCYIB
1 000pyIOBaHUS.

Hcronp30BaTh IpH BEIMONHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHNKA, CIIPAaBOYHBIC MATEPHAIBI
(ITepuopnueckyro cucteMy XuMuuecknx 3aeMenToB J1. 1. Menneneesa, TabnuIy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH M COJIEH B BOJIE, SJIEKTPOXUMHIECKHH PsiJl HATIPSDKCHUH METalIoB) HOCIe
KOHCYJIBTAINH C TIEAaroroM.

Hcronb30BaTh IpH BHIOIHEHNH YI€OHBIX 3aJaHUH U B IIPOLIECCE UCCIEI0BATENbCKON eI TETbHOCTH
HAaYYHO-TIOMYJSIPHYIO JIATEPATyPy XUMHIECKOTO COAEPKaHUsI, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
MNurepuera




Paznen 2. Mera/uibl M ux coequnenus (20 1)

Tema 7. O061mme cBoiicTBa
METAJLJIOB
(49)

O01mas XxapakTepuCcTHKa XMMHIECKUX JIEMEHTOB — METaJLIOB
Ha OCHOBAaHUHM WX MOJNOXKeHHs B [leproxnueckoii cucreme
xumuueckux eMeHToB 1. . MenneneeBa u cTpoeHust
aTomoB. CTpoeHHe MeTamioB. MeTamndeckast CBsI3b U
MeTaJUIHuecKasi KpHCTAIUIecKast peImeéTka.
DNEKTPOXUMHUUECKHUN P HAPSHKEHUH METaIIOB.
®duznyeckne 1 XMMIYECKUE CBOIICTBA METaIOB
(B3amMojieefiCTBIE C KUCTIOPOJIOM, BOJOH, KHCIOTaMH).
OO61He CrocoObl MOTYYCHHS METAJLIOB.

[MoHsTHE O KOPPO3UH METAIIIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI
oT koppo3un. CruiaBsl (CTajb, 9yTyH, JIOPATIOMUHUH,
OpoH3a), X IPUMEHEHNE B OBITY U IIPOMBIIIICHHOCTH.

JdeMoncTpauuu

O3zHakoMIIeHHE ¢ 00pa3laMi METAIIOB U CIUIABOB, MX
(pU3UYECKIMHU CBOMCTBAMHU.

Mopnenu KpUCTaNIMYeCKUX peléToK METaIOB.
Buneomarepuainsl: KOppO3HsS METAILIOB.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI
JlaGopaTopHbIe OTBITHIL:

O3HakoMIIeHHE ¢ 00pa3liaMy CIUIaBOB METAJLIOB.
3aBUCUMOCTb CKOPOCTH PeaKIMU MeTajula ¢ KUCIOTOH OT
MIPUPOABI MeTaIA.

Borunciennst
M0 ypaBHEHHUAM XUMHUYECKUAX PEAKIIUI.

PackpbIBaTh CMBICI U3y4aeMbIX OHATHH U IPUMEHATH 3TH NOHATHA IIPU OIMCAaHUU CBOMCTB BELIECTB
U UX NIPEBpaIICHUIL.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB 3IEMEHTOB-METAILIOB U UX COCIMHEHHH C
y4€TOM CTPOEHHSI UX aTOMOB.

XapakTepu3oBaTh CTPOEHHE METAILIOB, 00Imue (HU3UIECKHe U XHUMUUECKUE CBOIICTBA METAIIOB.

XapakTepu3oBaTh 00MmIHUE CIOCOOBI MOTYyYEHHUsI METAJLIOB MIOCIIE CTPYKTYPUPOBAHHS MaTepHana.

CrenoBath IpaBmiiaM 6e30macHoOi padoTHI B TaOOPaTOPUH TIPH MCIOJIB30BAaHUH XUMHYECKOI OCYIBI
1 000pyIOBaHHSI.

ITpou3BOAUTE BHIYUCICHUSA 10 XUMUYECKUM YPaBHCHUSIM.

Hcronp30BaTh NpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH y4eOHMKa, CIIPAaBOYHBIE MaTepHaIbl
(ITepromndeckyro cuCTEMY XUMUYECKUX 37eMeHToB [I. . MeHneneeBa, TabnuIly pacTBOPIMOCTH
KHCIIOT, OCHOBAaHHUH H COJIEH B BOJIE, SIEKTPOXUMUYIECKUH P/l HAMIPSDKCHUN METaJUIOB).

Hcrionp30BaTh IpH BRIMONHEHNH YI€OHBIX 3aJaHUH U B IPOLIECCE NCCIEA0BATEIBCKON IEATETBHOCTH
HAaYYHO-TIOMYISIPHYIO JIATEPATyPy XUMHIECKOTO COAEPKaHUs, CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
HuTepHeTa nocie npenBapuTeIbHON KOHCYJIBTALUY € I€aroroM

Tema 8. Baxkneiinmume MeTaLIbl
M MX COeIMHEHUS
(16 u)

Hlenounsie metamisl. [Tonoxenue B Ilepuoandeckoit cucteme

xumuueckux seMeHToB Jl. . MenzaeneeBa, cTpoeHHe aTOMOB.

Haxoxnenue B mpupoye.

Odusnueckre n XUMIUECKHE CBOHCTBA (HA IPHMEPE HATPUS K
kaymst). OKCHIIBI ¥ THIPOKCHIBI HaTpus u Kanus. [Ipumenenne
LIEJIOYHBIX METAJIJIOB U MX COEIUHEHUH.

[lenoyHo3eMenbHbIE METAIIIBI MATHUHN U KaJIbIUH, CTpOCHHE
aroMoB. [lonoxxenue B [lepnoanueckoii cucTeMe XUMHYECKUX
anemeHToB J{. 1. MenneneeBa. Haxoxaenue B npupose.
®duznyeckre U XUMUYECKUE CBOMCTBA. BaxkHelime
COEIMHEHMS KaNbIHsl (OKCHI, TUAPOKCHI, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.

Amomunnil. [Tonoxxenue B [lepuoanyeckoit cucreme
xumuueckux aneMmenToB Jl. . MenneneeBa, crpoeHue aroma.
Haxoxnenue B npupone. Puznyeckue 1 XUMUYECKHE

OOBSCHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB-METAIIOB B IPYIIIAX U UX
COEJIMHEHUH C y4ETOM CTPOCHHS UX aTOMOB.

XapakTepr30BaTh (GU3MUYECKUE U XUMHIECKHE CBOWCTBA IPOCTHIX BEIIECTB METAIIOB M MX COSANHEHNUI
(OKCHIOB, THIPOKCHIIOB, COJIEH) C OMIOPOIi Ha CXeMY, CIIOCOOBI MX ITOTYYEHHUs, IPIMEHEHHE 1
3HAYEHHE B IIPHPOJIE M KI3HHU YENIOBEKA.

Pacrnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKINI HOHBI METAJUIOB (MArHIs, aTFOMHUHIS, [INHKA,
JKeJie3a, M) C UCTIONIb30BaHUEM TaOIHIBI "X apaKTepHble PEaKIIUU Ha KaTHOHBI'.

nHaHHpOBaTb U OCYHIECTBJIATH HA NPAKTUKE XUMHUYECKUE DKCIIEPUMEHTLI, [IPOBOAUTH Ha6H}OﬂCHH$[,
JI€IaTh BbIBOJBI I10 PE3YyJIbTaTaM dKCIICPUMEHTA.

CrenoBath npaBuiIaM 6e30MacHON paboThI B TaOOPAaTOPHH NPU UCIOJIB30BAHUN XUMHYIECKOH MOCYAbI U
00opynoBaHusI.

npOHI}BO}]I/ITb BBIYUCIICHUS 110 XUMUYECKHUM YPABHECHUSAM.

BeicTpanBath pa3BEpHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCHOJI30BaTh H3YUCHHBIH OHATHHHBIN anmapar Kypca
XHMHN.
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cBolicTBa. AM(DOTEpHBIEC CBOICTBA OKCHUJIA M TUAPOKCHIA.
XKeneso. [Tomoxenne B [Iepuoaumaeckoit cucTeMe XUMHUECKHX
anemenToB JI. . Menpneneesa, crpoenue aroma. Haxoxxaenue
B mipupojie. Pu3nueckue U XuMImIeckue cBoiicTBa. OKCUIIBL,
rHIpoKcH bl B comu sxenesa(ll)

n xene3a(Ill): cocras, cBoicTBa U noyyeHue.

JdeMoncTpauuu

B3aumopeiictBue HaTpus ¢ BOAOM.

OxpaniBaHie IIaMEHH HOHAMH HATPHSI U KaJIHsL.
OkpalvBaHue miaMeH HOHaMU KaJlbLIUs.
BsanmoeiicTBre OKCHIa KAJIBIHS C BOJOM.
Buneomarepuansl: TopeHHe jKelie3a B KUCIOPOJE U XJIOpe.

JlaGopaTopHble U NpaKTHYeCKHe padoThI
JlaGopaTopHbIC OTBITHIL:

O3HakoMIIeHHE ¢ 00pa3liaMyl ATIOMHUHHS K €T0 CIUIABOB.
AmMpoTepHbIE CBOICTBA THIPOKCUIA ATFOMUHHSL.
KauecTBeHHBIE peaKIUH Ha HOHBI XKeJe3a.

JKécTkocTb BOABI U METO/IbI €€ YCTpaHEHMUS.
[Ipaktuueckue paboThI:

Ne 10. Pemenue sxcrnepuMeHTaNbHBIX 33124 [0 TEME
«Mertansl».

Borunciennst
0 YpaBHEHUSIM XUMHUECKUX PEAKIUH

Vcnionp30BaTh py BEITIOIHEHNH YIeOHBIX 3aJaHUH U B IPOIIECCE HCCIEI0BATEILCKON NS TEIBHOCTH
HAy4YHO-IOMYJISIPHYIO JINTEPATYPY XUMHUECKOTO COJIEPKAHUS, CIIPABOYHBIE MaTEPHAIIbL, PECYPChI
Huteprera

Paznen 3. [lepBoHavanbpHBIE XUMHYECKUE TOHATHS 00 OpraHMYecKuX BemecTBax, 104

Tema 9. [lepBoHavanbHEIE
XUMHYECKHUE TIOHATHS 00
OpTraHNYECKUX BEIIECTBaX

OOmme mpencraBieHuss 00 OCOOCHHOCTSX COCTaBa H
CTPOCHHS OpraHUYEeCKUX COCZIMHEHUH yriepona.
ITepBoHavanbHbIC MOHATHA 00 OPraHUYECKHX BEIIECTBAX Kak
0 COCIMHEHMSX yriieposa (METaH, dTaH, JTHICH, alleTUIICH,
9TAHOJ, TJIMLEPHH, YKCycHas KucioTa). HMX cocraB u
XuMuyeckoe — crpoeHue. Kiaccudukamus — OpraHMYecKHx
BemiecTB. IIOHATHE O OHOJNOTMYECKM BaKHBIX BEIIECTBAX:
Kupax, OelKkax, yrieBogaXx — M MX POJH B )KHU3HH YEIOBEKa.
MatepHanbHOE €IMHCTBO OPraHHYECKMX M HEOPraHHYEeCKHX

COEIMHEHUI.

[MpupoaHbIe HCTOYHNKH YTIIEBOIOPOAOB (yroJIb, IPUPOIHBII
ra3, HedTh), MPOIYKTHI UX NEPepabOTKH, UX POJIb B OBITY U
HPOMBIIUICHHOCTH.

OOBACHATH MPUINHEI MHOTO00Pa3Hs BEIIECTB, HIUTIOCTPUPOBATh B3aHMOCBSI3b HEOPTaHUIECKHX
COEAMHEHUH yriepoaa U OpraHuueCcKUX BELIECTB M0l PyKOBOJCTBOM YUUTEINS.

OOBSCHATH yCII0BHs 0€30I1ACHOTO MCHOJIB30BAHMS BEIIECTB U XMMUUECKUX PEaKLHUi B OBITY.

XapakTepu30BaTh POJIb XMMHHU B Pa3JIMYHBIX chepax JesTeTbHOCTH JIIO/IeH, OCHOBHBIE BEIIECTBA U
MaTepUalibl, IpUMEHsIeMble B )KU3HU COBPEMEHHOT'0 YeJIOBeKa.

59




Pa3nen 4. O606meHne Matepuana o kypcy «Heopranudeckas xumusan(4 1)

Tema 10. Xumus U OKpyxaromas
cpena, 1u

HoBrsle MaTepuabl 1 TeXHOJIOTHH. BemecTBa 1 MaTepuasl B
MIOBCEJHEBHOH KU3HU YenoBeKa. XUMUS U 3J0POBbE.
Bbe3zonacHoe ucnonb30BaHue BELIECTB U XUMUUECKUX PEaKLUi
B OBITY.

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XUMHYECKOE
3arpsI3HEHNE OKPY’KarowIel cpeabl (MIPeAesIbHO JOIMyCTHMAast
koHueHTpanus Beuiects — [1JIK).

Ponp xuMuu B pellieHHH 3KOJIOTUYECKUX MPodieM

O060011eHIEe MaTepraa 1o Kypcy
«Heopranuueckas Xxumusi», 34

O06o6menue u cuctemarusanys 1o kypey «Heopranuueckas
XUMHS»

XapaxTepnu3oBaTh pOJIb XMMHUH B Pa3IMYHEIX chepax AesTebHOCTH JII0/Iei, OCHOBHBIE BEIECTBA U
MaTepHabl, IPUMEHSAEMbIE B )KU3HU COBPEMEHHOI'O YEJIOBEKA.

. OOBSACHATE ycinoBHs 6€30I1ACHOTO MCIOIB30BAaHMS BEIIECTB M XUMUUECKUX PEaKIUil B OBITY

AHanM3upoBaTh U KPUTHIECKH OI[EHNBATh MH(OPMAIINIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJILCKOTO
XO3SIIICTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE OKPY KAIOIIEN Cpebl.

VMeTb OKa3bIBaTh NMEPBYIO IOMOIIb IIPH XUMUYECKUX 0XKOTaX U OTPABICHHUAX.

[MpuHUMaTh ydacTue B 00CyKICHUH POOIEM XUMHIECKOH U 3KOJTOTUUECKOH HalpaBIeHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO MO3UIIMIO [0 IPOOIEMe U IpeIaraTb BO3MOXKHBIE ITyTH €€ PEIIeHUsIC
OIIOpO¥ Ha MH(pOPMALUIO U3 y4eOHNKA U CIIpAaBOYHbBIE MaTepHallbl, pecypcsl MHTepHeTa

[Tpu paspaborke paboyell MporpamMMbl B TEMaTHUECKOM IUIAHHMPOBAHWHU JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BaHHS DJIEKTPOHHBIX (IH(POBBIX) 00pa3oBaTeNbHBIX
pecypcoB, SBISIOUIMXCS y4eOHO-METOJANYECKUMU MaTepraiaMu (MyJIbTHMEANHHbBIE MPOTrPaMMBbI, AJIEKTPOHHbIE YYEOHUKH M 3aIa4HUKH, JIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJbHbIC
71a00paToOpHUM, MIPOBBIE MPOTPAMMBI, KOJUIEKIHHU IH(POBBIX 00pa30BaTENIbHBIX PECYpPCOB), UCIOJIB3YEMBIMH Ui OOYyYEHUS M BOCIUTAHHS Pa3IMYHBIX TPYII MOJIb30BaTelNei,
MPE/ICTaBICHHBIME B DJIEKTPOHHOM (LU(GPOBOM) BHJE M pealu3yromMMu auaaktudeckue Bo3MoxkHocTh UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00

00pa3oBaHuH.
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