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1.

HJIaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA y‘l66HOF0 nmpeamMera

JlesarenbHOCTh 00pa30BaTENbHOTO YUPEXKICHHUS OOIIEro 0O0pa3oBaHHs B OOYYEHUU XHMHUHU
JIOJKHa OBITh HampaBieHa Ha JOCTH)KEHHE OOydYaloIIMMHUCS CIEIYIONIMX JIHUYHOCTHBIX
pe3yJIbTaToB:

¢ B IICHHOCTHO-OPUEHTAIIMOHHON cdepe - UYyBCTBO TOPAOCTH 32 POCCHUUCKYIO
XUMHUYECKYI0 HayKy, T'yMaHH3M, OTHOILIEHHE K TpPyAY, LEJIeyCTPEMIICHHOCTD,
CaMOKOHTPOJIb U CAMOOILIEHKA;

e B TpymoBoil cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY [JaibHeimen
00pa3oBaTeNbHON TPACKTOPHH;
® B I[I03HABATEIbHOW (KOTHUTHBHOHM, WHTEIUICKTYalbHOW) cdepe — MOTHBAIHS

YUYCHU, YMCHUC YIIPABJIATDH CBOEH ITO3HABaTEIbHON JACATCIIbHOCTBIO.

MeTanpeaMeTHBIMHM DPE3yJIbTaTaMU SBJISETCS (OPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX
nevcreuit (YVY /).

Pezynamuenvie YY/[:

*  CaMOCTOSITENILHO OOHApyXHWBaTh M (OPMYIUPOBATH YYEOHYIO MpPOOIEMy, OMpPENesiTh
el y4eOHO! AeSTeNbHOCTH;

* BBIJIIBUTATh BEPCHU PEIICHHs MPOOIEMbI, OCO3HABATh KOHEUHBIN PE3yNIbTaT, BHIOMPATh W3
IPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHXKEHMS LIeNIH;

*  COCTaBJIAThH (MHAMBUIYAJIbHO WU B TPYIIIE) IJIaH PELICHUS POOIEMBL;

* paboras Mo IUIaHy, CBEPATh CBOU ACUCTBUS C LIENbIO U, P HEOOXOAUMOCTH, UCTIPABIIATh
OIIMOKN CaMOCTOATEILHO;

* B JMAJOre C YYUTEJIEM COBEPLICHCTBOBATH CaMOCTOSATENIBHO BBIPAOOTAaHHBIE KPUTEPUHU
OLICHKH.

Ilo3nasamenvuvie YY/I:

* aHaJIM3UpPOBATh, CpaBHUBATh, KiaccuduuupoBarb M 00001aTh (aKThl U SBICHUS.
BBISIBIIATS NPUYMHBL U CIIEICTBUS MPOCTHIX SIBICHUM.

* OCYUIECTBJIATh CpaBHEHUE, KJIACCU(PUKAIMIO, CAMOCTOSTEIbHO BBIOMpPAs OCHOBAHMS U
KPUTEPHHU ISl YKa3aHHBIX JIOTHYECKUX ONepalruii;

* CTPOUTH JIOTUYECKOE pacCyXJEHHE, BKIIOUAIOLIEE YCTAHOBJIIEHHWE MPUYUHHO-
CJIEJICTBEHHBIX CBS3EH.

* CcO3JaBaTh CXEMAaTUYECKHUE MOJENU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTUK
00BeKTa.

*  COCTaBJIAATH TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.I1.).

* 1peoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJJHOTO BUJA B IpYroi (Tabauily B TEKCT U Ip.).

* yMEThb ONPEAENATh BO3MOXKHBIE HCTOYHUKHM HEOOXOIUMBIX CBEICHHM, MPOU3BOIUTH
NOUCK MH(OPMAIINH, AaHAIU3UPOBAThH U OLICHUBATh €€ T0CTOBEPHOCTb.

Kommynuxamuenwie YY/I:

CaMoCTOATEIbHO OPraHNU30BbIBaTh yUeOHOE B3aUMOJIEHCTBUE B TpyIIE (ONPEaesTh O0IIHe
LIEJIH, PACTIPEAEIIATD POJIU, JOTOBAPUBATHCS APYT C APYrOM U T.J.).

HpeHMeTHLIMH pesyjdabTaTaMu OCBOCHUs BBIITYCKHUKaMU OCHOBHOH IIKOJIBI
porpaMMal 110 XUMHUU ABJISIFOTCA:

1. B noszunasamenvhoti cghepe:
® JaBaTh OMNpPEIEJICHHUS W3YYEHHBIX MOHSTHI: BEIIECTBO (XUMUYECKUM HIIEMEHT,
aToM, HOH, MOJEKyJia, KpHUCTaJUIM4YecKash penieTka, BelIeCTBO, IPOCThIE U



CIIO)KHBIE BEIIECTBAa, XUMHU4YECKass (opmylia, OTHOCHTENbHAs aTOMHAas Macca,
OTHOCHUTENIbHAS MOJICKYJIApHAs Macca, BaJIGHTHOCTb, OKCHJbBI, KHCJIOTHI,
OCHOBaHUS, COJM, aM(OTEpPHOCTh, HWHIUKATOP, MEPHOJUYCCKHA  3aKOH,
MepuoanYecKas CUCTeMa, IIEPHOIuYecKas TaOJIUIIa, U30TOIbl, XUMUYECKAsl CBA3b,
3JEKTPOOTPUIIATEILHOCTD, CTENEHb OKUCIEHUS, SJICKTPOJIUT); XHUMHUUYECKast
peaknus  (XMMHUYECKOE YypaBHEHHE, TEHETHYeCKas  CBS3b, OKHCJICHUE,
BOCCTAHOBJICHUE, JJICKTPOJIUTUYECKAST JUCCOIMAIUs, CKOPOCTh XMMHUYECKOU

peaKkIumn);

e (¢opmynupoBarh nepuonudeckuii 3akon JI.M. MenzgeneeBa W pacKphiBaTh €ro
CMBICIT;

® OINCHIBATh JIEMOHCTPALIMOHHBIE u CaMOCTOSITEIIBHO MIPOBE/ICHHBIE

SKCIIEPUMEHTBHI, UCIIONb3Ys JUIsl 3TOT0 €CTECTBEHHBIN (PYCCKUHA, POJHOMN) SI3bIK U
A3BIK XUMUU;

® ONUCBHIBATL W PA3IMYaTh M3YYEHHBIE KJIACChl HEOPraHUYECKUX COCIUHCHMIA,
IIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUUECKUE PEAKLUU;

e KJIACCU(PUIUPOBATh U3YUECHHBIE OOBEKTHI U SBICHHUS;

e Ha0uw0JaTh JIEMOHCTPUPYEMbIE U CaMOCTOSATEIBHO IPOBOJMMBIE  OIBITHI,
XUMHUYECKHE PEeaKLH, IPOTEKAIOIINE B IPUPOJE U B OBITY;

e JienaTh BBIBOJABI M YMO3AaKJIKOYEHUs W3 HAOJIOIEHUN, M3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, IIPOTHO3MPOBATh CBOMCTBA HEHM3YYEHHBIX BEUIECTB 11O
aHAJIOTUH CO CBOMCTBAMU M3yYEHHBIX;

® CTPYKTYypHUpOBaThb H3Y4YCHHBIH Marepual ¢ XHMHUYECKYI0 HWH(POpPMAIHIO,
IIOJIYYEHHYIO U3 APYTUX UCTOYHUKOB;

® MOJENIHUPOBATh CTPOECHUE ATOMOB JJIEMEHTOB IIEPBOIO — TPETHETO IEPHOJIOB,
CTPOCHME MPOCTEUIINX MOJIEKYIL.

2. B yennocmmuo-opuenmayuonnoii cgepe:
aQHAIM3UPOBATh U OLIEHWBAThH MOCIEACTBHS AJS OKPYXKArOIIel cpeibl OBITOBOU U
MPOU3BOJICTBEHHONW JESITENFHOCTH 4YeNOBEKa, CBSA3aHHOW C mepepadoTKon
BEIIECTB;

® pa3pACHAT, Ha TmpuMmepax (MPUBOAUTH  TPUMEPHI,  MOATBEPKIAIOIINE)
MaTepualbHOE €IMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB HBOM W HEXUBOU
MIPUPOJIBI U YETOBEKA KaK BaXXHYIO YaCTh 3TOTO €IUHCTBA;

® CTPOUTH CBOE MOBEACHHE B COOTBETCTBUU C MPUHIIUIIAMH OEPEKHOTO OTHOILICHUS
K PUpOJIE.

B mpyooeoti cghepe:

® IJJAHWPOBATH W MPOBOJUTH XMMUYECKHI IKCTICPUMEHT;

® CIIOJIb30BATh BEIIECTBA B COOTBETCTBUU C WX INMpETHA3HAUYECHHEM U CBOHCTBAMH,
OIMMCAaHHBIMH B HHCTPYKIHUAX IO TPHUMEHEHHIO.

4. B cghepe bezonacnocmu dncuznedesmenbHOCmU.:
® OKa3bIBaTh MEPBYIO TMOMOIIL MPU OTPABICHUAX, O0XKOTaX W JAPYTUX TpaBMaXx,
CBSI3aHHBIX C BEIICCTBAMH U J1a00PaTOPHBIM 000PYIOBAHHEM.

2.
Conep:xaHue yueOHOro npeamera
Cooepircariue 0CHOBHO20 00UE20 00PA308AHUA NO XUMUU




Pazoen 1. OcHoenvie nonamusa xXumuu (YpO6EeHb  AMOMHO-MONEKYIAPHBIX
npeocmaeieHuil)

[Ipenmer xumuu. MeToabl MO3HAHKUS B XUMHUH: HaOJIIOACHUE, SKCIEPUMEHT, H3MEpPEHHE.
HcTounuky XuMH4YecKoil uHpoOpMaIiu: XuMU4ecKas TuTeparypa, IHTepHer.

UYucteie BemectBa U cmecu. Ounctka BewiecTB. IIpocTele M CIOKHBIE BELIECTBA.
Meramibl 1 HemeTauibl. XUMUYECKMM 3JIEMEHT, aTOM, MOJIeKyla. 3HaKh XHWMHUYECKHX
AJIEMEHTOB. XuMHYecKass ¢opmyia. BaleHTHOCTh XuMUYeckux »3ieMeHToB. CocraBieHue
dbopMyn OHHAPHBIX COECOUHEHUN IO BAJCHTHOCTH AaTOMOB XUMHYECKHX JJIEMEHTOB U
OTpeNieIeHNEe BAJCHTHOCTM AaTOMOB XHMHYECKHX JJIEMEHTOB 1O ¢opMyinaM OWHAPHBIX
COCTUHEHUN.

OtHocuTenbHas aroMHast Macca. OTHOCUTENbHAsL MOJIEKYJIsIpHas Macca. MaccoBast 1015
XMMHYECKOIO 3JIEMEHTA B CIIOKHOM Beectse. KonnuectBo BeniectBa. Moabs. MonsipHast Macca
¥ MOJIIPHBIN 00BEM.

@dusnueckue SBICHHUS W XUMHUUYECKHE peakuuu. lIpusHakum W yCIOBHS NPOTEKaHUSA
XUMHUUYECKMX peakiuil. 3aKOH COXpaHEHMsI MAacChl BEIIECTB IPU XUMHUYECKHUX PEAKLUIX.
Xumunueckue ypaBHeHus. KoadduinenTsl B ypaBHEHUAX XUMHUECKUX PEAKINI KaK OTHOIICHUS
KOJIMYECTB BEILECTB, BCTYMAIOMUX MU 00pa3yloIMXCsi B pe3ylbTaTe XMMHUYECKON peakLuu.
[Ipocreiiine pacyeTsl IO YpaBHEHUSM XUMHUYECKUX PEAKIIMil.

OcHOBHbBIE KJIaCChl HEOPraHUYECKUX coenuHeHud. HoMmeHkiiaTypa HEOpraHMYecKuxX
BewectB. Kucnopon. Bo3ayx. I'openne. Oxcuapl. OKcuabl METAILIOB U HEMETAII0B. Boxopo.
Bona. Ouuncrtka Bomwl. Aspaumsi BoAbl. BzammojedcTBue BOABI C OKCHUIAMU METAIJIOB U
HeMmeTaluioB. KucnoTel, kinaccudukalys 1 CBONCTBA: B3aUMOJICHCTBUE C METaNIaMHU, OKCUJaMH
MeTaiioB. OCHOBaHUs, Kilaccu(UKaLMs U CBOMCTBA: B3aUMOJECHCTBUE C OKCUAAMHU HEMETAJIOB,
kucnoramMu. AmdotepHoctb. KucinotHo-ocHoBHble wuHAUKATOpbl. Comu. CpeaHue COJH.
B3aumoneiictBue coneil ¢ Meramiamu, KucioTamu, mienodamu. CBsi3b MEXJy OCHOBHBIMU
KJIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

[lepBoHayasibHbIE NPEICTABICHUS O €CTECTBEHHBIX CeMEICTBaxX (rpymnmnax) XMMHYECKHX
3JIEMEHTOB: IIEJIOYHbIE METAJUIbI, TAJIOT€HBI.

Pazoen 2. Ilepuoouueckuii 3aKkoH u nepuoouyecKas Ccucmema XuUMUYECKUX
anemenmos J/.H.Menoeneeea. Cmpoenue seujecmea.

[lepuonnueckuit 3akoH. VcTOpus OTKPHITHS NEPUOJUYECKOrO0 3aKOHA. 3HadyeHue
MIEPUOTNIECKOTO 3aKOHA JUTsl Pa3BUTHSI HAYKH.

[lepuonuueckass cucreMa Kak €CTECTBEHHOHAy4yHas KiacCUPUKalMsi XUMHUYECKHX
aneMeHTOB. TabmmyHas Qopma mpencTaBieHHs] KIACCUPUKAMH XUMHUYECKUX DSJIEMEHTOB.
Crpykrypa Tabnuusl «[lepuoanyeckas cucrema xuMmudeckux snnemeHtoB [I. 1I. MenneneeBay.
®u3nYeCcKuil CMBICII MMOPSIKOBOTO (ATOMHOT0) HOMEpa, HOMEpa NePHoJia U HoMepa TPYIIbI (s
AJIEMEHTOB A-TpyTii).

Crtpoenne atoma: sapo W SJEKTpOHHas 00onouka. CocTaB aTOMHBIX SiIep: MPOTOHBI U
HeiTpoHbl. 30TOnBI. 3apsii aTOMHOTO sIJIpa, MaCCOBOE YMCIIO U OTHOCHTEIbHAs aTOMHAs Macca.
DneKTpoHHass 0007I0UKa aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX TIEPHOIOB.

XuMHu4UecKasi CBA3b. DJIEKTPOOTPUIATEIBHOCTh aToMOB. KoBajeHTHas HemojsipHas u
noJisipHast CBsi3b. MIOHHAs CBsI3b. BaleHTHOCTB, CTETIEHb OKHUCIICHHUS, 3apsi/] HOHA.

Pazoen 3. Mnozoobpazue xumuueckux peaxkyui.

Krnaccudukanus XuMHYECKUX PEaKIUuil: peaKkIiy COSAMHEHUS, Pa3I0KEHU, 3aMEIICHNUS,
obmMeHa, 9K30TEPMHUYECKHE, SHJOTEPMUUYECKHE, OKHCITUTETFHO-BOCCTAHOBUTEIBLHEIE,
HeoOpaTHMbIe, 00paTUMBIE.

CKOpOCTh XMMHYECKUX peakiuuil. DakTopbl, BIUSAIONIME HA CKOPOCTh XHUMHYECKHX
peaKuui.



PaCTBOpBI. 3JI€KTpOHI/ITI/I‘IeCKaH JAUcconualus. 9H€KTp0J’II/ITLI nu HCBHCKTpOJII/ITBI.
KaTtuons! u annonsl. /luccounanus coieil, KUCIOT U OCHOBaHUM B BOJHBIX pacTBOpax. Peakuun
MOHHOTO 0OMEHA B paCTBOPAX JIEKTPOJIUTOB.

Pazoen 4. Muozooopaszue eéeuiecme.

EcrecTBeHHBIC ceMeCTBa XMMHYECKHX JJIEMEHTOB METAIUIOB W HemeTauioB. OOmiast
XapaKTePUCTHUKA HEMETAIUIOB HAa OCHOBE UX TMOJOXKCHUS B TMEPHOAUYECKONH CHUCTEME.
3aKOHOMEPHOCTH M3MEHEHHs (PH3MUECKUX U XUMHUYECKUX CBOHCTB HEMETAJUIOB — MPOCTHIX Be-
meCcTB, UX BOAOPOIHBIX COGI[I/IHCHI/If/’I, BBICHIUX OKCHUAOB M KHUCIOPOACOACPIKAIIUX KHCJIOT Ha
pUMEpPE JIEMEHTOB BTOPOTO U TPETHETO ITEPHO/IOB.

OO01mmas XxapakTepuCTHKa METAJUIOB HA OCHOBE UX MOJIOXEHUS B TIEPUOJIMUECKON CHCTEME.
3aKOHOMEPHOCTH HM3MCHEHUs (PU3MUECKUX M XHMHUYECKHX CBOWCTB METAIOB — MPOCTHIX
BEIIIECTB, MX OKCHUJOB M THJIPOKCHJIOB Ha MPHMEPE IJIEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.
AmdotepHble coenuHeHHs amroMuHMA. OOmas XapaKTepHCTUKa jKee3a, €ro OKCHIOB H
TUIPOKCHJIOB.

Paszoen 5. Ixcnepumenmanvnan xumus (Ha uzyyenue smozo pasoena ne gvioensemcs
KOHKpemHoe 8peMs, NOCKOIbKY XUMUYECKULl IKCNepUMeHm A6Isemcs 00313amenbHOU COCMABHO
YACMbIO Kanco020 U3 pazoenos NPUMEpPHOU NPOcPAMMbL)

JleMoHcTpanMOHHBIH 3KcniepuMenT. 1.ITpumepsl ¢pusndeckux sBiaeHui. 2. [Ipumepsl
XUMUYECKUX PEaKlIUid ¢ SPKO BHIPAKCHHBIMM H3ydyaeMbIMU TMpu3Hakamu. 3. Peakuuun
COCIMHEHUS, PA3JIOKEeHHs, 3aMellleHusi, oOMeHa. 4. Peakuuu, WUIIOCTPUPYIOIINE CBOWCTBA U
B3alMOCBS3M OCHOBHBIX KJIaCCOB HEOPraHMUYECKUX COCAUHEHHH. 5. ONbITHI, WILTIOCTPUPYIOIINE
3aKOHOMEPHOCTHM M3MEHEHHUSl CBOMCTB IIEJIIOYHBIX METAUIOB M TajoreHoB. 6. OIbITHI,
WJUTFOCTPUPYIOLIUE 3aKOHOMEPHOCTH WU3MEHEHUS CBOICTB TUAPOKCHJIOB u
KHCIIOPOJCOAEPKAIIMX KHCIOT 3JIEMEHTOB OJHOro nepuona. 7. Ilpumepbl OKUCIUTENBHO-
BOCCTAHOBUTENIBbHBIX peakiuil.8.DakToppl, BIMAIOLIME HAa CKOPOCTh XMMUYECKUX peakuui. 9.
[Ipumepsl 3H110- U 3K30TepMUUecKuX peakiuuid. 10. CpaBHEHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB
AIIEKTPOJINTOB M HEdNeKTpoauToB. 11. Peakiuu nonHoro odmeHa. 12. OnbIThl, WILTIOCTPUPYIO-
e pusndeckre U XMMUYECKHE CBOMCTBA N3YYaeMbIX BEIIECTB.

JlabopaTopublii 3xcnepument. 1. Ilpumepst ¢usmueckux sBiaenuil. 2. Ilpumepsl
XUMUYECKUX peakuui. 3. Paznenenue cmeceil. 4. [Ipu3Haku U yCIOBHUS TEUEHUS] XUMUUYECKUX
peakmuit. 5. Tumbl XxuMuYecKux peakiuid. 6. CBOWCTBAa M B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHWYECKUX coequHEHUMU. 7. DaKTophl, BIUSAIOIINE HA CKOPOCTh XMUMUUYECKHX peakiuil. 8.
CBoiicTBa coyei, KUCIOT MU OCHOBAaHUN KakK 3JEKTPOJIUTOB. 9. ONbITHI, WIUTIOCTPUPYIOLIUE
dusznyeckue W XUMHYECKHE CBOMcTBa H3y4yaembix BemecTB. 10. ONBITHI MO MOTYYSHHIO
M3Y4YEHHBIX BEIECTB.

PacuerHnbie 3agaun. 1.BprunciieHne OTHOCUTEIBHON MOJIEKYJIIPHON U MOJISIPHON MacChl
BEII[ECTBA 110 €r0 XUMUUYECKOU (opmyre. 2. Pacuer MaccoBOi J0JM XUMHUYECKOTO JIEMEHTa B
coenuHeHUH. 3. PacueT MaccoBOil 10JIM pacTBOPEHHOTO BeLIECTBa B pacTBope. 4. Briuncinenus
10 XMMUYECKUM YPaBHEHMSIM MAacChl MM KOJMYECTBA BEIIECTBA OJTHOTO M3 YYaCTBYIOUIUX WIIU
MOJIyYaIOLMXCsSl B PEAKLUU COECOUHEHWM I10 WM3BECTHOW Macce WM KOJIMYECTBY BELIECTBA
JIPYroro COeINHEHHUS.

IIpumepHbie 00beKTBI JKCKypcuil. My3eM MHHEpPAIOrMYecKHe, KpaeBeIUYECKHE,
XyJIO)KECTBEHHbIE, MEMOPHAIbHBIE MY3€H BBIJAIONMINXCSA YYCHBIX-XUMHUKOB. XUMHUYECKUE
nabopaTopun 00pa30BaTEIbHBIX YUYPSKICHUNH CPEIHEro U BBICIIEr0 MPOo(hecCHOHAIBHOTO
obOpazoBanus (yueOHbIC U Hay4HBIE), HAYYHO-UCCIIEAOBATEIILCKUX OpraHu3anuii. BogoouncTabie
COOPYXEHMsI. DKCKYPCHUHU B IPUPOY.

IIpumepHble HanpaBJieHUs] NMPOEKTHOH JesiTeIbHOCTH oOy4yawumuxcsa. 1. Pabora c
HUCTOYHUKAMU XUMHUYECKOW HH(POpPMAIMH — HUCTOPUYECKHE 0030pbl CTAHOBJICHUS U Pa3BUTHUS
W3Y4YEHHBIX MMOHSATUN, TEOPU, 3aKOHOB; )KU3Hb U JEATEILHOCTH BBIIAOIINXCS YICHBIX -XUMHUKOB.
2. AmnHanutnueckue 0030ppl  WHGOPMAIMKM TIO PEIICHUI0 OMNpPEICNICHHBIX HAy4YHBIX,



TEXHOJIOTUYECKUX, MPAKTHIeCKuX mpodiem. 3. OBiaJeHre OCHOBAMU XUMHUYECKOTO aHaiuu3a. 4.
OBnaeHre OCHOBAMU HEOPraHMUYECKOTO CUHTE3A.

OcHOBHOe co/lep:KaHue HA CTYIIEHH OCHOBHOTI'0 0011ero o0pa3oBaHusi

8 knacc

BBenenue

[Ipeamer XUMHUH. MeTronbl TO3HaHUS B XUMHUHU: HAONIOJEHUE, DSKCIEPUMEHT,
MojenupoBanue. McTounwku Xumudeckod uwHGOpManuu, ee TMOoNyudeHue, aHalu3 |
IpeJCTaBICHUe €ro pe3yabraroB. [loHSATHE O XUMHUYECKOM »3JeMeHTe U QopMmax ero
CYIIIECTBOBAHMS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOKHBIX BellecTBax. [IpeBpalieHus BEmecTs.
OTnuune XUMHYECKHMX peakuuil oT (pu3HuecKkux siBIeHUU. Polb XUMHUM B KU3HU 4YeJIOBEKa.
Xemodumust u xemooousi. KpaTkue cBeeHUs U3 UCTOPUHM BOZHUKHOBEHUS U Pa3BUTHS XHUMHUH.
Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHHHM XUMHUYECKON Hayku — paboTsiM.B. JlomonocoBa,
A.M. bytneposa, [I.1. MenneneeBa. XuMuueckasi CAMBOJIMKA. 3HAKU XUMUYECKHUX JIEMEHTOB U
MPOUCXOXKACHUEe WX HazBaHui. Xumuueckue  popmynsl. HuAEKcH U KO3(POUIMEHTHI.
OTtHocuTeIbHBIE aTOMHAasi U MOJEKyJspHass Maccel. [IpoBeneHue pacueToB MaccOBOM J10JU
XUMHYECKOTO 3JIEMEHTa B BelIeCTBE Ha OCHOBe ero ¢opmynsl. llepuoanueckas cucrema
xumuueckux anemenToB .M. Menneneesa, ee CTpykTypa: Majble U O0JIbIINE IEPUO/IbL, TPYIIIbI
u noArpynmsel. [lepuoanueckas cuctema Kak CIpaBOYHOE OCOOME ISl TIOTYYEHUsI CBEICHUN O
XUMUYECKHUX AJIEMEHTAaX.

Jemoncrpanun. 1. Mogenu (mapocrepxueBsie u Ctioapta — bpurne6a) pazmudHbx
MPOCTHIX U CJIOKHBIX BEIIECTB.

2. Konnekuus CTeKJITHHONM XUuMUYecKor nocynbl. 3. Koiekuus MaTepuanoB U U31eIui
U3 HUX Ha OCHOBe amomMuHus. 4. B3ammojeiicTBue Mpamopa C KUCIOTOM U IOMYTHEHHUE
M3BECTKOBOW BOJBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/BIX KPUCTAUIMUECKUX BEUIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTHM HUCHApEHHs] BOJbI, OJEKOJOHAa W 3THJIOBOIO CHOUpPTA C
¢uIbTpOBANILHOM OyMmaru.

Tema 1. AToMBbI XUMHYECKHUX 3JIEMEHTOB (9 YacoB)

ATombl Kak ¢opMa CYIIECTBOBAHUS XHUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHUS O
CTPOCHMH aTOMOB. JloKa3zaTenbcTBa CIOXKHOCTH CTpoeHus artomoB. OmbiTel Pesepdopra.
[1naneTapHast MOJIeIb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX Sfiep: NPOTOHBI, HEUTPOHBL. (OTHOCHUTENbHAs aTOMHAas Macca.
B3auMoCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

N3menenne yuciaa TPOTOHOB B sApe aroMa — oO0pa3oBaHWE HOBBIX XHUMHUYECKUX
AJIEMEHTOB.

N3menenne uyucna HEUTPOHOB B siipe aromMa — oOpazoBaHue U30TOMOB. COBpeMEHHOE
ONpe/IeTICHUE MOHATUS «XUMHUYECKUI 31eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpOEHHUE ANEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MAaJIbIX
nepuoioB. [loHsATHE 0 3aBEPIICHHOM AJIEKTPOHHOM YPOBHE.

[lepnonnueckass cucrtema xumuueckux saemeHToB JI.MI. MenpaeneeBa u crtpoeHue
aTOMOB — (U3MYECKUH CMBICT TOPSIKOBOTO HOMEpa dJEMEHTa, HOMepa TPYMIbl, HOMEpa
nepuoja.

N3menenne yucia 3JeKTPOHOB Ha BHEIIHEM JJICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
JlIeMEHTa — OOpa30BaHHE MOJIOKUTEIBHBIX U OTPHUIATENLHBIX HMOHOB. MOHBI, 00pa3oBaHHBIC
aToOMaMu METaJUIOB M HeMeTauioB. [[pUYnMHB M3MEHEHHS] METAUIMYECKUX W HEMETATUNYECKUX
CBOICTB B mepuojax u rpymmnax. O0pa3oBaHue OMHApHBIX coeAuHeHuid. [loHATHEe 00 MOHHOMA
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.



B3aumopeiicTBue aToMOB 3JIEMEHTOB-HEMETANIOB MEXIy co0oii — oOpa3oBaHHe
JBYXaTOMHBIX MOJIEKYJI TPOCThIX BewecTB. KoBaneHTHas HeNoJspHas XHWMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpHBIE (hOpMyIibl. B3anMoeiicTBre aTOMOB HEMETAIIIOB MEXTy COOON —
o0Opa3oBaHNe OMHAPHBIX COEAMHEHHN HEMETaJUIOB. DJIEKTPOOTpHUIATeNbHOCTh. KoBaneHTHas
noJisipHast cBsi3b. [IOHSATHE O BaJEHTHOCTH KaK CBOWCTBE aTOMOB OOpa30OBHIBATH KOBAJICHTHBIC
xumuueckue cBs3u. CocraBieHue @opMya OMHAPHBIX COCAMHEHUH IO BaJIGHTHOCTH.
Haxoxaenne BaneHTHOCTH 110 (hopMylie OMHAPHOTO COSTUHEHUS.

B3aumopeiictBie aTtoMOoB METAIOB MEXIy CO000H — oOpa3oBaHHME METaNTMYECKUX
KpucTauioB. [IoHsATHE O METATIIMYECKON CBS3H.

JdemoHcTpanuu. Mojenn aTOMOB XMMHYECKUX 3JeMeHTOB. llepuonnueckas cucrema
xummudecknx 3nmeMeHToB [1. Y. MenneneeBa (pa3nuaHbie GOpMBI).

JlaGoparopHble omnbIThl. 3. MojaenupoBaHue MPUHIMNA JEHCTBUS CKAHUPYIOLIETO
MUKpockoma. 4. M3roroBneHne Mojeneil MOJIGKyln OMHApPHBIX coenuHeHWi. 5. M3roToBieHue
MOJIEJIN, WJUTFOCTPUPYIOLIEH CBOMCTBAa METAJUIMUYECKOU CBSI3H.

Tema 2. IIpocThie BemecTBa

[lonoxkeHne MerauioB M HemeTaluioB B [lepuogudeckoil cuUCTEME XUMHUYECKHX
anemenToB [[.M1.MenneneeBa. Baxknelinme mpocThie BEIIECTBa — METAJUIBI (Kele30, aTFOMUHUIA,
KaJbIIUH, MarHui, HaTpuid, Kanuii). O0mue Gu3ndecKue CBOWCTBA METAIIJIOB.

Baxneiiiue mpocTeie BellecTBa-HEMETAIbl, OOpa3oBaHHBIE aTOMaMU KHCIOPOJA,
BOJIOpOJIA, a30Ta, cepbl, (docdopa, yriaepoma. MoJekysasl MPOCTHIX BEHIECTB-HEMETAIIOB —
BOJIOPOJIa, KHCIOPO/a,a30Ta, rajioreHoB. OTHOCUTENbHAs MoJeKyisipHas Macca. CrocoOHOCTh
aTOMOB XMMHUYECKHUX AJIEMEHTOB K 00pa30BaHHIO HECKOJIBKHUX MPOCTHIX BEUIECTB — AJIOTPOITHSL.
AnnoTtponHbie MoAudHUKaUU Kuciaopoa, pocdopa, onoBa. Merauinueckue U HeMETaTHYECKUe
CBOWCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTH ATOTO IMOHSTHS.

Yucno ABoragpo. KonnuectBo BemiectBa. Moib. MomnsipHas mMacca. MossipHblii 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIBI U3MEPEHHs KOJUYECTBA BEIIECTBA —MUJUTUMOIb H
KUJIOMOJIb, MWJUIMMOJISIpHAS W KUJIOMOJISIpHAs MacChl BEIIECTBA, MILIUMOISPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCHOIB30BAaHMEM MOHATHUH «KOJMYECTBO BEIECTBA», «MOJIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTaIpO».

Jemoncrpanun. ITomyuenue o3ona. OOpas3isl 6enoro u ceporo oioBa, Oegoro u
KpacHOro (ocdopa. Hekoropsie MeTalipl M HEMETALIBI C KOJWYECTBOM BeIIecTBa 1 MOIIb.
MossipHbIii 00bEM Ia3000pa3HbIX BEILECTB.

JlaGopaTopHble onbIThl. 6. O3HAKOMJIEHHE C KOJUIEKIIMEH MeTauioB. 7. O3HaKOMJICHUE
C KOJUIEKLIMEH HEMETAaJlIOB.

Tema 3. CoenHeHHS] XHMHYECKHX 3JI€MEHTOB

Crenenp oxucieHus. CpaBHEHHE CTENEHU OKHUCIEHHS U BaJeHTHOCTH. OmnpezneneHue
CTETIEHU OKHCIIEHUS 3JEMEHTOB B OMHapHbIX coeanHeHUsX. CocraBieHue (GopMyn OMHApPHBIX
COeIUHEHNH, OOIIMH crToco0 UX Ha3BaHUM.

bunapHble coeMHEHUS! METAJUIOB M HEMETAJJIOB: OKCHJIbI, XJIOPUJBI, CyIb(UIBl U TIp.
CocraBnenue ux popmyn. buHapHble coeTMHEHUS] HEMETAJUIOB: OKCUbI, JIETyYUE BOJIOPOIHbIE
COECIMHEHUS, MX COCTaB M Ha3BaHMdA. [IpencraBurenu OKCHIOB: BOAA, YIJIEKUCIBIA ras,
HerameHasi u3BecTh. lIpeacraBuTeny NeTy4MX BOJOPOIHBIX COEAMHEHUN: XJIOPOBOIOPOA M
aMMHUaK.

OcHoBaHus, UX COCTaB M Ha3BaHuA. PacTBopuMOCTh OCHOBaHuUM B Boje. lIpencrasurenn
IeJ04Yen: THIAPOKCUIBI HATPpHs, Kaaus U Kaiublus. [loHaTHe 00 MHAMKATOpaXx M KaueCTBEHHBIX
peaxusx.

Kucnorsl, ux cocraB m HazBauus. Knaccudukanus kucnor. IIpeactaBUTenu KHCIOT:
cepHas, cossiHasl, a3oTHas. [lonsTHe o mkane kucinoTHocTu (mkana pH). M3Menenue oxpacku
WUHIUKATOPOB.



Conm Kak NpoM3BOJHBIE KUCJIOT U OCHOBaHMWH, UX COCTaB M Ha3BaHus. PacTBopuMocTh
couieii B Bojie. [IpencraBurenu coneit: xmopua HaTpusi, KapooHat u ¢ocdart KaibIus.

AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MexxMoeKyaspHble B3aUMOJICHCTBUS. THUIBI KPUCTAITNYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAUNIMUECKUX PEIIETOK.

Uuctble BemiecTBa M cMecH. [IpuMepbl KUAKUX, TBEPABbIX W Tra3000pa3HBIX CMECEH.
CaoiicTBa 4uMCTBIX BemlecTB U cMmeced. Mx cocraB. MaccoBas U oObeMHasi J0JIM KOMIIOHEHTA
cMmecH. PacueTsl, CBS3aHHBIE C UCMOJIB30BAHUEM TOHSTHUS «10JIS.

Jemoncrpanmuu. OOpa3ibl OKCUAOB, KHCIOT, OCHOBaHMM U conedl. Mogenu
KPUCTAIDIMYECKUX PEIIeTOK XJIOpHaa HaTpus, anmasa, okcuga yrieponaa (IV). Kucnortno-
HICJIOYHBIE WHIUKATOPBl, U3MEHEHHE KX OKPACKHM B PaA3JIMYHBIX Cpelax. YHHUBEPCAIbHBIN
WHAUKATOP U U3MEHEHHE ero OKPacKH B pa3nuyuHbixX cpenax. [lkama pH.

JlabopaTopHble onbIThl. 8. O3HaKOMJIEHHE C KOJIJIEKLIUEH OKCUAOB. 9. O3HaKomiieHUE
co coiictBamu ammuaka. 10. KauecTtBeHHast peakuus Ha yriaekucisiid ra3. 11. Onpenenenune pH
pPacTBOPOB KUCJIOTHI, IeJI0Yu U BoJbL. 12. Onpenenenne pH TMMOHHOTO U sI0JIOYHOTO COKOB Ha
cpeze mwiogoB. 13. O3HakomiieHHE € KoJuleKiued cosieil.14. O3HakoMIJIEHHE C KOJUICKIMEH
BEIIECTB C pa3HbIM THUIIOM KPUCTAUIMYECKOW pemieTkd. M3roromieHue monenen
KPUCTAIIMYECKHX pemeTok. 15. O3HakoMieHune ¢ 00pa3ioM ropHOH MOPOIbI.

Tema 4. U3meHeHus1, NPOUCXOsiIIMeE ¢ BelleCTBAMU

[lonsiTHe ABIIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOJSAIIMMHU C BELLIECTBOM.

SIBneHUs, CBSI3aHHBIE C WM3MEHEHMEM KPHUCTAJUIMYECKOTO CTPOEHHUS BEUIECTBA IpU
IIOCTOSTHHOM €ro CcocTaBe, — (Qu3nveckue spieHUs. OU3UYecKue SBICHUS B XHUMHUU:
JUCTWUIALMS, KPUCTAUIM3alMsl, BBIIApUBAaHWE W BO3TOHKA BEIIECTB, (UIbTpOBaHUE U
HEHTPUPYTUPOBAHUE.

SIBneHus, CBsA3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XUMHYECKHE DPEAKLUH.
[TpusHaku M yClOBUS NPOTEKaHUS XMMMUYECKUX peakiuil. BelneneHue TemaoTrsl U cBeTa —
peakuuu ropenus. [loustue 06 3K30 - U HHIOTEPMUUYECKUX PEAKLUSX.

3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHE YpaBHEHHs. 3HAUYE€HUE HMHJIEKCOB U
k03 PunnentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHii.

Pacuersl mo XxuMMHMUYECKMM YypaBHEHMsIM. PelieHue 3ajad Ha HaXOXJIEHHUE KOJIUYECTBA,
Macchl WM o0beMa NpPOAYKTa pPEaKlIUu IO KOJIUYECTBY, Macce WIH 00beMy MCXOJHOTO
BellecTBa. PacueTsl ¢ MCHONB30BaHUEM MOHSITHUS «HOJS», KOIZla MCXOJHOE BEIIECTBO JAaHO B
BUJE pPACTBOpA C 3aJaHHOM MAaccOBOM J0JE€H pacTBOPEHHOIO BELIECTBA WM COLECPKHUT
ONPEAEIIEHHYIO JIOJIIO TPUMECEH.

Peakuumn  pasnoxenus. IlpencraBneHne o0  CKOPOCTH  XMMMUYECKHX — PEAKIMIM.
Karanuzatopel. ®@epmenTsl. Peakuum coenuHeHus. KatanuTuyeckue M HEKATAUTUTHYECKHE
peakuuu, oOpaTuMble M HeoOpaTuMble peakuuu. Peaknuu 3amenieHus. Psj  akTHBHOCTH
METAJIJIOB, €r0 HCIOJIb30BaHUE MJI MPOTHO3UPOBAHUS BO3MOXKHOCTH IMPOTEKAHUS peaKiuil
MEXIYy METaUlaMH U KHUCJIOTaMH, PEaKUUi BBITECHEHHUS OJHUX METAIJIOB M3 PacTBOPOB MX
coJyiel Ipyrumu MeraiaMu. Peakiuu oOmena. Peakiuu HelTpanuzanuu. Y clOBUS NPOTEKaHUS
peakuuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XMMHYECKHMX peakIWid Ha IpUMEpPE CBOMCTB BOABL. Peaknus pasnoxeHus —
ANIEKTPOJIN3 BOABl. Peakuny coennHeHus — B3aMMOJEHCTBUE BOJbI C OKCHUIAMH METaUIOB U
HEMETAJJIOB. YCIIOBUE B3aMMOJIEHCTBUS OKCHJIOB METAJUIOB U HEMETayuloB ¢ Bool. Ilonsarue
«TUPOKCUIB». Peakium 3amMenienns — B3auMOAEHCTBUE BOJIbI C MeTaiIaMu. Peakiun ooMeHa —
TUIPOJIN3 BEILECTB.

Jemoncrpauuu. [Ipumeps! puszndeckux sSBJICHUI: a) naaBieHue napaduxa; 6) BO3roHka
nosia win OEH30MHOW KHUCIIOTHI; B) PACTBOPEHUE OKpAIIEHHBIX coiiei; T') nuddy3us TyIucTbIX
BEIIECTB C TOpAILICH JaMIIOukd HakanuBaHUs. IlpuMmepbl XMMHUYECKHX SIBICHHI: a) TrOpeHue
Marausi, ¢docdopa; 0) B3aMMOACUCTBUE COJSHON KHUCIOTHI C MPaMOPOM WM MEJIOM; B)
nosyuenue ruapokcuaa mMeau (Il); r) pacTBopeHue MONYYEHHOTO TMAPOKCUAA B KUCIOTaX; 1)



B3aumoeiicteue okcuga menu (II) ¢ cepHOil KUCIOTOM mHpHU HarpeBaHUU; €) pa3IOKEHUE
NepMaHraHaTa Kajus; *) pa3joKeHHe MEepOKCHAaBOJ0PO/Ia C MOMOIIBIO TUOKCUAA Mapraia u
KaTaJia3bl KapTo(desst Ui MOPKOBH; 3) B3aUMOJICHCTBHE Pa30aBICHHBIX KHUCIOT C METAJIIAMHU.

JlaGoparopuble onbiTbl 16. IlpokanmuBanue Menu B IUIAMEHHM CIUPTOBKU. 17.
3amenienue Meau B pactBope xsopuaa meau (I1) sxenesom.

Tema 5. lIpakTukym1.Ilpocreiimue onepanuu ¢ BenecTBOM

1. IlpaBuna TexHUKH O€30IACHOCTH HpU paboTe B XUMHUYECKOM KabuHere. [Ipuemsl
oOpamienuss ¢ JlabopaTOopHbIM O00OpyIOBaHWEM U HarpeBaTelbHBIMH MpubOopamu. 2.
HaOnronenuss 3a W3MEHEHMSIMM, NPOUCXOASIIMMM C TOpsiled cBe4oM, M MX OIHCAaHue
(TomamHui 3KCepuMeEHT). 3. AHau3 MOYBbI U BOABI (JOMalIHUM 3kcriepumenT). 4. [IpuzHaku
XUMHUYECKHX peakuui. 5. IIpuroroBiieHne pacTBopa caxapa M pacueT €ro MacCOBOW IONH B
pactBope.

Tema 6. PactBopenue. PactBopbl. CBOlCTBa paCTBOPOB3JIEKTPOJIMTOB

PactBopenne kak ¢Qusmko-xumudeckuii mpouecc. [lomstue o0 rugparax
Kpuctayoryaparax. PactBopumocTts. KpuBble pacTBOPpUMOCTH KaK MOJEIb 3aBUCHUMOCTH
pPacTBOPUMOCTH TBEPABIX BEIIECTB OT Temmeparypbl. HacehlllleHHbIE, HEHACHIIIEHHbIE U
IIEPECHIIIEHHbIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJIsl IPUPOJIBI U CEIBCKOTO XO35AHCTBA.

[TonsiTe 00 SIEKTPOIUTUYECKON AUCCOIUAIMH. OJIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Mexanusm  auccoluanui  3JEKTPOJIMTOB C  pPa3JIMYHBIM  XapakTepoM cBsi3u. CreneHb
ANEKTPONUTHYECKON quccounanuu. CUIbHbIE U c1a0ble 3JeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AEKTPOIIMTUUECKON Tuccounanuu. MloHHble ypaBHEHUs
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOHCTBA.

Kucnotsl, ux xnaccuduxanus. Jucconuanus KUCIOT U UX CBOICTBA B CBETE TEOPUU
AIIEKTPOJINTUYECKOW — JIuccouManuu. MOJIeKynsipHble ¥ HWOHHbIE YpaBHEHHUS peakLHui.
B3auMopeiicTBue KHCIOT € METaUIaMU. DJIEKTPOXUMHUYECKUU psAJl HANpPsHKEHUH METalIoB.
B3aumoneiicTBue KUCIOT C OKCHJaMU MeTaJlIoB. B3auMoJeicTBUE KUCIOT C OCHOBaHMSIMH —
peakuus HeWTpanuzauuu. BzaumopeiicTBue Kucior ¢ cossiMu. Mcnosb30BaHME TaOJIMIbI
PacTBOPUMOCTH Il XapaKTEPUCTUKU XUMUYECKUX CBOWCTB KHUCIIOT.

OcHoBanus, ux kiaccupukanus. Jluccouumanust OCHOBaHMM M UX CBOMCTBa B CBeTE
TEOPUU  DBJEKTPOJUTHYECKON Juccounuanuu. B3anMmoneicTBre OCHOBaHUWA C  COJISIMM.
Hcnonb3oBanue TaOMUIBI PAaCTBOPUMOCTH JJIS  XapaKTEPUCTUKHM XUMHUYECKUX CBOWCTB
ocHoBanwuii. B3anmoelicTBre menodeil ¢ OKCHIaMH HEMETAIIOB.

Conu, ux auccouuanus U CBOWCTBA B CBETE TEOPHUM JJIEKTPOIUTUYECKON JUCCOLUALINN.
B3aumoneiictBue comneit ¢ MeTayuiaMu, 0COOCHHOCTH ITHX peakiuid. BzaumopeiictBue comeit ¢
coisimu. Mcrnosnb3oBaHue TaONUIbl paCTBOPUMOCTHU JJISi XapaKTEPUCTUKH XUMHUECKUX CBOMCTB
COJIEH.

O06o00u1eHne cBeieHn 00 okcuIax, UX KIaccu(pUKaIi U CBOMCTBAX.

I'enernueckue psapl MeTalla U HemeTalula. ['eHeTmdeckas CBsI3b MEX]y KilaccaMu
HEOPraHMYECKUX BEILECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

Omnpenenenue cTeneHed OKUCIEHHs Ul AJIEMEHTOB, 0Opa3ylolIMX BEIIEeCTBA Pa3HbIX
KjaccoB. Peakium HMOHHOrO O0OMEHa U OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PpEaKIIUU.
OxucauTenb M BOCCTAHOBUTEND, OKHCIEHHUE U BoccTaHoBieHUE. CoOCTaBICHHE YypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOJOM AIIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BEUIECTB — METAIJIOB U HEMETAJUIOB, KUCJIOT U COJEHl B CBETE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

JemoHcTpanuu. lcnbiTaHue BelIECTB M MX PAacTBOPOB HA AJIEKTPONPOBOIHOCTD.
3aBUCHUMOCTh  DJIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTpaluu. JIBM>KeHue
OKpAILIEHHBIX HOHOB B AJIEKTPUYECKOM TMoje. B3auMmopeiicTBue LMHKAa C CEpOM, COJIIHOMN



KHUCJIOTOM, xaopuaoM wmeau (II). Topenune wmarnus. BsaumopeiicTBue XjopHOM U
CEpPOBOJOPOTHOM BOIBI.

JlabopaTopuble onbIThl 18. B3auMmojeiicTBue pacTBOpoOB XJIOpUAA HATPUS U HUTpATa
cepebpa. 19. [Tomyyenne HepaCTBOPUMOTO THIPOKCHIA U B3aMMOJICUCTBHE €To ¢ KuciioTamu. 20.
BsaumoneiictBue KUCIOT ¢ ocHOBaHusIMHU. 21. B3aumoeicTBre KUCIOT C OKCHUIaMHA METAJI0B.
22. BzaumopneicTBue KHUCIOT ¢ MertauiamMy. 23. BzaumonelcTBue KHUCIOT C coiiaMu. 24.
BzaumoneiictBue Imienode ¢ Kucloramu. 25. B3ammopclicTBHE IIENOYEH C OKCHAAMHU
HeMmeTauioB. 26. BsaumopeiictBue menoueid ¢ comsimu. 27. IloaydeHume U CBOMCTBa
HEpAaCTBOPUMBIX OCHOBaHUM. 28. B3aumonelcTBUE OCHOBHBIX OKCHAOB C KuciaoTamu. 29.
BzaumMozeiicTBue OCHOBHBIX OKCHUIOB ¢ BOAoil. 30. B3zamMomeiicTBHE KHUCIIOTHBIX OKCHIIOB C
menouamu. 31. B3aumopelicTBHE KHUCIIOTHBIX OKCHIOB ¢ BOJoH. 32. B3ammojelcTBHE COJIeH ¢
kucioraMu. 33. B3zaumonenictue cosel ¢ menoudaMu. 34. BzaumoaeiicTBre cojiel ¢ coiaMu. 35.
B3anmopenicTere pacTBOPOB COJIEIC METAJUIAMH.

Tema 7. IIpakTukym 2. CBolicTBa paCTBOPOB 3J1eKTPOJIUTOB
1. Pemienue sKkCriepuMeHTANIbHBIX 3a/1a4.

9 kiacc

Beegenne. OOmasxapakTepucTHKAa XHMHYECKHMX 3JIEMEHTOB M XHMMHYECKHX
peakuuii. Ilepuonnueckniizakonn IlepuoanmyeckasicucreMa xXuMudeckux iementon /..
MemnpeieeBa

XapaKkTepuCcTUKa JIEMEHTA 110 €ro MOJI0XKEHHIO B [lepuoanyeckoil cucreMe XMMHUYECKUX
anemenToB J[. . MenpaeneeBa. CBolicTBa OKCUIOB, KUCJIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
INEKTPOJIMTUYECKON JUCCOLUALMU U OKACICHUS-BOCCTAHOBIICHUS.

[TonATHE O MEpeXOAHBIX 3JeMeHTaX. AM(OTEpHOCTh. ['eHETHUECKH PSJ MEePEXOTHOTO
JJIEMEHTA.

[Iepnonnueckuit 3akoH u Ilepmoamdeckas cucrema Xxumudeckux annemeHrtos JI. .
Menneneena.

X¥AMHYECKass OpraHu3alus XUBOM M HEXUBOM NPUPOAbl. XMMHYECKUH COCTaB s1pa,
MaHTHUM M 3€MHOM KOpbl. XMMHUYECKHE DJIEMEHTHI B KJIETKaX JKUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O06o0uieHne cBeICHNI 0 XMMUYECKUX peakuusax. Kiaccuukanus XuMHuecKux peaxkiui
[0 PA3JIMYHBIM NpPU3HAKAM: «UHUCIO M COCTAB pearupyrolux M 00pa3yroUXcs BEIIECTBY,
«TeroBoi 3¢ (dekT», «HamnpaBlIeHUE», «M3MEHEHHE CTeNeHEeHl OKHCIeHHS DSJIEMEHTOB,
o0pa3yloIux pearupyroluue BeulecTBay, «(pa3a», «MCHojb30BaHue Katanuzaropay. [loHsTue o
CKOPOCTH XHUMHYECKOW peakiuu. PakTopbl, BIMAIOIME HAa CKOPOCTh XMMHUYECKUX pEaKLUM.
Karanuzatops! u karanus3. MHrHOUTOpHI. AHTHOKCUIAHTHI.

Jemoncrpanuu. Pazmuunble ¢opmbl Tabmuubl J.M.Menneneesa. Mojenu aromoB
ateMeHTOB 1 — 3-ro mepuogoB. Mojenb CTPOCHHS 3€MHOTO Imapa (IOTepedHbBId paspes).
3aBUCHUMOCTb CKOPOCTM XUMHUYECKOW PEAKUUM OT NPUPOJBl PEarupyrolux BeEIECTB.
3aBUCHUMOCTh CKOPOCTHM XUMHUYECKOM peakIuu OT KOHIEHTpAaIlMM pPEearupyrolux BeIIeCTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOW pEakIuu OT IUIOLIaJN CONPUKOCHOBEHHS pPEarupyromux
BEIIECTB («KHUMSAMIMHA CI0W»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklUy OT TeMIIepaTyphl
pearupyromux BeIecTB. ['OMOreHHbI U reTepOreHHbI KaTannu3bl. PEepMEHTATUBHBIA KaTaJIn3.
Wurubuposanue.

JlabopaTopubie ombiThl 1. IlomydeHne ruapoKcHIa LMHKA W HUCCIEJOBAHHE €r0
CBOWCTB. 2. MoaenupoBanue noctpoeHus llepmoamdyeckor CUCTEMbl XUMUYECKHX JIEMEHTOB
J.M.MenneneeBa. 3. 3amemieHue >keiae3oM Meau B pactBope cyiabdara memm (II). 4.
3aBUCHUMOCTh CKOPOCTH XHMUYECKOW PEeaKIMK OT MPUPOJIbl PEarupyroUIMXBEIIECTB Ha IpUMeEpe
B3aMMOJEHCTBHUS KHUCIOT C MeTaulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON peakLuu OT
KOHIEHTPAllUd pPEarupyrollixX BELIECTB Ha MpUMEpe B3aUMOJECHCTBUS LMHKA C COJITHOMN
KHCIIOTOM pa3IU4HON KOHLEHTpalMH. 6. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakUuu OT
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IUIOLIA/IM CONIPUKOCHOBEHUS pEarupyroIuX BeIecTB. 7. MoaenupoBaHue «KUIALIETO CIos». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKON pPEAKLIUU OT TEMIIEpaTyphbl pEarupyrollux BEIIECTB Ha
npumepe B3aumojiercTBus okcuga meau (II) ¢ pactBopom cepHOM KHCIOTHI Pa3IUYHON
Temneparypbl. 9. PasnokeHue mepokcuia BOJOpoAa ¢ Momoubio okcuaa mapranuna (IV) u
karanaspl. 10. OGHapykeHHe KaTajga3bl B HEKOTOPBIX MUIIEBBIX NpoaykTax. 11. MHrubupoBanue
B3aUMOJICUCTBUS KUCIIOT C METAJIJIAMU YPOTPOIIUHOM.

Tema 1. Metasbl

ITonoxenne meraiioB B Ilepuoguyeckon cucremMe XUMUYECKHX 3ieMeHToB J[. .
MenneneeBa. Metammnueckas KpUCTAIUIMYECKAs PELIETKA U METAJUINYECKAs XUMUYECKas CBA3b.
OO6ume ¢Qusnueckue cpoiictBa MeTayuioB. CIUlaBbl, UX CBOMCTBa M 3HAUYe€HUE. XUMHYECKUE
CBOMCTBA METAUNIOB KaK BOCCTAHOBMUTENECH, a Takke B CBETE HX IIOJOKEHUSA B
IIEKTPOXUMUYECKOM PSAY HApsYKEHUN METaJUIOB.

Kopposust MeramioB u crmocodsl 60pb0bI ¢ Hell. Metamnel B npupoze. Obmue crocoObl
UX MOJIyYEHUS.

O0masi XapaKkTepHCTHKA WIEJOYHBIX MeTa/LIoB. Metamnel B mpupone. OOmue
crnocoObl ux mnonydeHus. Ctpoenue aromos. lllenouHble MeTauibl — MPOCThIE BEIIECTBA.
Baxueililye coeqUHEHUs IIENOYHBIX METANIOB — OKCH[bI, TMAPOKCHIBI U CONU (XJIOPHJBL,
KapOOHAaThI, Cynb(aThl, HUTPATHI), WX CBOWCTBA W TNPUMEHEHHE B HAPOIHOM XO3SIHCTBE.
Kanuiineie yno6penus.

O0mas xapakTepucTHKa 3JeMeHTOBrJaBHoi mnoarpynnsl II rpynnsei. Ctpoenue
atoMoB. lllemodyHo3eMenbHBIE METAUIBI — IPOCTHIE BELIECTBA. BakHEWIINE COEIMHEHUs
I1EJI0YHO3EMENbHBIX METANIOB — OKCU/IbI, THIPOKCHUJIBI U COJIU (XJIOpUAbI, KapOOHATHI, HUTPATHI,
cynbdartsl, pocdarel), UX CBONCTBA U NPUMEHEHUE B HAPOJAHOM XO03siCTBE.

Amwomunmii. CtpoeHne artoma, (QHU3UYECKHE W XHMHUYECKHE CBOWMCTBA IIPOCTOTO
BemiecTBa. COEQMHEHUS AIIOMUHUS — OKCHUJ M TUAPOKCHJI, HMX aMQOTEpHBIH Xapakrep.
Baxueiimme conu amomuHus. [I[puMeHeHne aatoMAHNS U €T0 COCIUHEHNN.

Keneso. CtpoeHue aroma, pU3MUYEeCKHe M XMMHUYECKHE CBOMCTBA IPOCTOTO BELIECTBA.
Ienetnueckue psael Fe?* m Fe®'. Baknmeiimme comu skemesa. 3HaueHHe »Kejle3a U €TO
COEIMHEHUH IS IPUPOBI U HAPOJHOTO XO341CTBA.

JemoncTpauuu. OOpa3ipl IMETOYHBIX MU MIEIOYHO3EMETbHBIX MeTauioB. OOpa3iibl
CIIaBOB. B3amMojelcTBrUe HATpus, JIMTHSA UM KalblUs C BOAOW. B3aumopaencrBue HaTpus U
MarHust ¢ KuciopoaoM. B3aumoneiictBue MetamioB ¢ HeMeTamamu. [lomyyenue ruapokcuioB
xenesa (II) u (I10).

JlabopaTopHblie onbIThl 12. B3anMoaelicTBre pacTBOPOB KUCIIOT U COJIEH C METAJUIAMH.
13. OsznHakomnenue c pynamu kene3a. 14. OxpalluBaHHE IJIAMEHM COJISIMHM  IIEJIOYHBIX
MeTtayioB. 15. B3aumopeiictBue kanbuus ¢ Bojgou. 16. IlomydeHue ruapokcuaa KanbLus U
uccienoBanue ero cBoicts. 17. IlomydeHue ruapokcuzna allOMMHMS U HMCCIEIOBAHHUE €r0
cBoiictB. 18. B3aumoneiicTBue xeneza ¢ coysHod kucioroi. 19. IlomyueHue ruppoxcuioB
xenesa (IT) u (IIT) u u3yuenue ux cBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M UX COeMHEHUI
3. PemeHHe BKCHepI/IMeHTaJ'II)HBIX 3a1a4 Ha pacno3HaBaHHe nu HOJ'Iy‘IeHI/Ie COGHI/IHGHI/II\/'I
METAJIJIOB.

Tema 3. Hemeranibl

OOmrast xapakTepUCTHKAa HEMETA/UIOB: ToJNokeHHe B llepuogmdeckoil cucreme
XUMUYECKHUX AJIEMEHTOB . N.MenneneeBa,0cO0EHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpuraTebHocTh (D0) Kak Mepa «HeMeTaluTmaHOCTHY, psia D0. Kpucrammmueckoe
CTPOCHHE HEMETAJUIOB — MPOCTHIX BemlecTB. Aiorponusa. Ousndeckue CBOWCTBA HEMETAIIOB.
OTHOCUTETHHOCTD MIOHATUHA «METAD) U «HEMETaIIT».
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Boaopoa. Ilonoxenne Bogopona B [lepruonnueckoi cucteMe XMMUYECKUX IEMEHTOB /1.
N. MenneneeBa. CtpoeHue atoma M MOJEKyJbl. Duznueckne W XUMHUYECKHE CBOMCTBA
BOJIOPO/ia, €r0 NOJy4YEHUE U IPUMEHEHHE.

Bopa. Ctpoenue monexynbl. BopoponHas xumuueckass cBsi3b. Dusmyeckue cBOKCTBA
BOJbI. AHOMaNWU CBOWCTB BOAbL. I'mapoduibHbie u ruapodoOHbIe BelecTBa. XUMHYECKUE
cBoiicTBa BoAbl. KpyroBopor Boabl B mpupoae. Bomoouuctka. Asparus Bojabl. bbITOBBIE
¢mbTpel. MuHEpasibHbIe BOJBL. JIMCTHIUIMPOBAaHHAS BO/IA, €€ TIOJyYCHHUE U IPUMEHEHHE.

Oo0mas xapakrepucrtuka rajoreHoB. Ctpoenue atomoB. IIpocTeie BemiecTBa Hu
OCHOBHBIC COEIMHEHHsI TAJIOTEHOB, UX cBoiicTBa. Kpatkue cBepenust o xyope, Opome, ¢prope u
noze. [IlpuMenenue rajoreHoB U UX COeIMHEHUIN B HAPOJHOM XO3HCTBE.

Cepa. CtpoeHue aroma, ajulOTpOIMs, CBOWCTBA U INPUMEHEHHE POMOUYECKON CEpBI.
Oxkcuapl cepol (IV) u (VI), ux monyuenue, cBoiictBa u npuMeHeHue. CepHasi KUCJIOTa U €€ COJIH,
UX IPUMEHEHHUE B HAPOJHOM XO03s1iCTBE. IIpOU3BOACTBO CEPHOM KUCIIOTBHL.

A3zot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOTO BEIIeCTBa. AMMHUAK, CTPOCHHUE,
CBOICTBa, nojiyueHue U npumeHenue. Coiau aMMOHUS, MX CBOMCTBAa M IpuMeHeHue. OKCHabI
azora (II) m (IV). A3oTHas KHCJIOTa, €€ CBOWCTBA M INpPUMEHEHHE. HuTpaThl W HUTPHTHI,
npobiieMa uX COoIepKaHUs B CEIbCKOXO03HCTBEHHOM MPOIYKIIMHU. A30THBIE y100pEHUS.

®ocdop. CtpoeHune aToma, auIOTpONHs, CBOMcTBa Oemoro u kpacHoro Gocdopa, ux
npuMmenenne. OcHoBHble coenuHeHws: okcuna (ocdopa (V) um oprodocdopHas KuCIOTa,
docharsr. DochopHbie yaoOpeHus.

Yraepoa. CrtpoeHue aroma, ayuIOTPOINHs, CBOMCTBA MoOAMGUKAIMN, NTPUMEHEHHE.
Oxkcunst yrinepoaa (I1) u (IV), ux cpoiictBa u npumeHenue. KapOoHaThl: KalbIUT, COJA, MOTAI,
UX 3HaU€HUE B IPUPOJIE U KU3ZHU YEJIOBEKA.

Kpemunii. CtpoeHue aroMa, KpUCTAUIMYECKUN KPEMHUM, €r0 CBOMCTBA M MPUMEHEHUE.
Oxkcun kpemuus (IV), ero mpupoansie pasHoBUAHOCTH. CHUNUKATBl. 3HAYCHUE COCAMHEHUMN
KpEMHUS B )KMBOU U HEXKUBOU npupoe. [ToHsTHE 0 CHIIMKAaTHOI MPOMBIIUIEHHOCTH.

JdemoncTpauuu. OOpa3ibl TaJOT€HOB — TMPOCTHIX BemiecTB. B3ammopeiicTBue
raJIOTeHOB C HATPUEM, C aJIOMUHUEM. BriTecHeHue xjiopom OpoMa WM MOJa U3 PaCTBOPOB HMX
cosield. BzaumopnelcTBue cepsl C METaulaMHM, BOJAOPOJAOM M KHCIOpoIoM. BiammopeiictBue
KOHLEHTPUPOBAHHON a30THOM KHUCIJIOTBI ¢ Melbto. [lornomenue yriem pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccraHoBnenne menu u3 ee oxkcunpa yrieMm. OOpasibl OPUPOJIHBIX COEAMHEHUMN
xJopa, cepsl, ¢ocdopa, yriepoaa, kpemHus. O6pasibl BaKHEUIIUX A HAPOIHOTO XO35SHCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIA, KEPAMUKHU, IIEMEHTA.

JlabopaTopubie omnbiThl. 20. IlomydyeHne wu pacno3HaBaHue Bojopoxaa. 21.
HccnenoBanue MOBEpXHOCTHOIO HATSKEHHs BOJbl. 22. PacTBopeHre nmepMaHraHata Kaiusi WU
MEIHOTO Kymopoca B Boje. 23. T'maparanus o6e3BokeHHOro cynbara memu (I1). 24.
W3rorosneHue rumncoBoro ormneyarka. 25. O3HaKOMJIEHHE € KOJUIEKLIHEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMIIEHHE C COCTAaBOM MHUHEpalbHOM BOJbL. 27. KauecTBeHHas peakuusi Ha TalOTeHU/I-
nonbl. 28. IlonmydyeHue u pacrno3HaBaHue kuciopoga. 29. I'opeHue cepbl Ha BO3AyXEe U B
kucnopoae. 30. CpoiicTBa paz6aBiieHHON cepHOM KUcHIOTHL. 31. MI3yyeHue cBoiicTB ammuaka. 32.
PacniosnaBanue coineit ammonusa. 33. CBoiicTBa pa30aBICeHHOW a30THOM KHUCIOTHL. 34.
B3anmMopeiicTBie KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Meabio. 35. ['openue docdopa Ha
BO3yxe U B kuciopojne. 36. PacnoznaBanue ¢ocdaror. 37. ['openue yris B kucioposme. 38.
[TonydyeHue yrosbHOM KHCIOTHI W u3ydeHHe ee cBoiictB. 39. Ilepexox kapOoHaTOoB B
ruapokapOonatel. 40. Pasmokenuwe rtuapokapOonara Hatpusa. 41. Ilomydenwe KpemMHEBOH
KHCJIOTBHI U U3Y4YEHHE €€ CBOWCTB.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHHI HEMETAJLII0B

1. Pemenne sxcnepuMeHTalNbHbIX 3aAa4 no teme «lloarpynmna ramoreHosy. 2. Pemenue
IKCIIEPUMEHTaNbHBIX 3amad no Tteme «lloarpynma kucnopoma». 3. Ilomyuyenue, cobupanue u
pacno3HaBaHME ra3os..
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Tema 5. O0o0meHne 3HaAHUI O XMMHH 32 Kypc OCHOBHOI mKkoJbl. IloaroroBka k
rocyaapcreeHHoi ntorosoii arrecrauuu (I'MA)

Ilepnonnueckun 3akoH u Ilepmoaudyeckas cucTeMa XMMHYECKHUX  DJIEMEHTOB
.. MenneneeBa. @U3NYECKUII CMBICI MOPSAKOBOIO HOMEpa 3JEMEHTa, HOMEPOB MEpHOJa U
rpymmbl. 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB AJIEMEHTOB M MX COCIMHEHHM B MEPHOAAX U
rpyIIax B CBETE NPEICTABICHUNA O CTPOEHHMU aTOMOB 3JIEMEHTOB. 3HaueHue llepuoguyeckoro
3aKOHA.

Busbl XUMHUYECKUX CBSA3€H U THIBI KPUCTAJUIMUECKUX PELIETOK. B3anMocCBsa3b CTpOCHUS
Y CBOWCTB BEILIECTB.

Krnaccudukanus XuMUYECKHX pEakUui MO pa3Iu4HbIM IpHU3HaKaM (YHUCIO M COCTaB
pearupyromux U 00pa3yrouXcsl BEIIECTB; HAJIMYKUe TPAaHUIILI pa3zaena ¢a3; TeruioBoi 3 dexT;
W3MEHEHUE CTENEHEW OKHUCIEHUS aTOMOB; HCIIOJIb30BAHME KAaTajlu3aTopa; HaIlpaBJCHUE
npotekanus). CKOPOCTh XMMUYECKHX peakiuii 1 (akTopsl, Biustone Ha Hee. OOpaTuMocTh
XUMHUYECKHUX PEAKIMH U CIOCOOBI CMEIIEHUsI XUMUUYECKOTO PaBHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTtaiibl 1 HeMeTaluibl. ['eHeTnueckne psapl MeTasia,
HEMeTallla M mepexogHoro Meramia. OKCUAbl W THAPOKCHABI (OCHOBAaHMS, KHUCIIOTHI,
amM(pOoTepHBIC THAPOKCHUIBI), colii. MIX cocTaB, kiaccupukamus 1 o0Iue XUMUIECKIEC CBOHCTBA B
CBETE TEOPUH DJIEKTPOJIUTHUUECKON TUCCOLUALIUN.

TpeGoBanus K YPOBHIO IOATOTOBKH 00y4al0IIUXCS

Cucrema mIaHUPyEMBIX PE3yJIbTaTOB. JIMYHOCTHBIX, METANPEAMETHBIX U IIPEIMETHBIX B
COOTBETCTBUU C TPeOOBaHUSIMH CTaHAAPTA MPEACTABISET KOMILJIEKC B3aUMOCBS3aHHbBIX YU4E€OHO-
IIO3HABATENBHBIX M Y4EOHO-NPAaKTHMUECKUX 3ajlay, BBIINOJIHEHHWE KOTOpBIX TpeOyeT oT
00y4aroluXxcs OBJIa/ICHUS CUCTEMON yUEOHbIX IEHCTBUI U OIOPHBIM yU4E€OHBIM MaTEPUAIOM.

8 kiace
Pa3znena «BBenenue»

IIpeomemnule pe3yromamsi 00y4eHus..
VYyamuics 10KEH yMeTh:

® JCHOJIb30BaTh NpPH XapaKTEPUCTUKE BEIIECTB IOHATHS «aTOM», «MOJEKYJay,
«XUMHYCCKUH DJIEMEHT», «XHMHYSCKHH 3HaK, WIH CHMBOJ», «BEIISCTBO»,
«IPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «CBOWCTBA BEIIECTBY, «XUMHUYECKUE
SABICHUS», «(DU3UUECKHE SBICHUS», «KOIPPUIUEHTB», «HHIEKCHI», «OTHOCH-
TeIbHAs aTOMHAs Macca», «OTHOCHUTENbHAs MOJICKYJISIpHAs Macca», «MaccoBas
JIOJISL 3JIEMEHTa»; 3HATh MPEAMEThI U3YUYEHHS €CTECTBEHHOHAYYHBIX TUCLUUILUINH, B
ToM ymcie xumun, xumuueckue cumoiiel (Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N,
Mg, Na, O, P, S, Si, Zn), ux Ha3BaHHs ¥ TPOU3HOIICHHUE;

e KJiaccu(UIMPOBATH BEIIECTBA [0 COCTABY HA MPOCTHIC U CIIOXKHBIE;

® pa3iIMyaTh TeNa U BEIIECTBA, XUMHUYECKUHN AIIEMEHT U MPOCTOE BEIIECTBO;

® OMNUCHIBATH (POPMBI CYIIECTBOBAHUS XUMUYECKHUX AJIEMEHTOB (CBOOOIHBIE aTOMBI,
MPOCTHIC BEIIECTBA, CIOXHBIE BellecTBa); Tabmuunyto (opmy I[lepuonnyeckoii
CHCTEMBbl XHMHYECKHX OJJICMEHTOB, IIOJIOKEHHE »djeMeHTa B TtaOmmme J[.U.
MeHnzeneeBa, UCMONB3Ysl TMOHATUS «TIEPHOIY, «TPYIIMay, «TJIaBHAS MOATPYIIay,
«110060YHas MOATPYIINa»; CBOWCTBA BEIIECTB (TBEPABIX, KHUIKHUX, Ta3000pa3HbIX);

® OOBSICHATH CYIIHOCTh XUMHUYECKHX SIBICHUH (C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHUs)) M WX MNPUHIUNHAIBHOE OTINYHME OT (PUINIECKUX
SIBIICHHIA,

® XapaKTepu30BaTh OCHOBHBIE METOJAbl H3YyYEHUS €CTECTBEHHBIX JUCIUIUIMH
(HaOnroieHHe, SKCIEPUMEHT, MOJICTMPOBAHKE); BEIIECTBO MO €r0 XHUMHUYECKOU
dbopMmysie COriacHO IUIaHy: Ka4eCTBEHHBINM COCTaB, THUI BEHIECTBA (MPOCTOE WU
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CJIO)KHOE), KOJHMUYECTBEHHBIH COCTaB, OTHOCHTEIbHAas MOJEKYJspHas Macca,
COOTHOILIEHUE MacC 3JEMEHTOB B BEILECTBE, MAacCOBBIE [OJIH JJIEMEHTOB B
BEUIECTBE (UISI CIIOKHBIX BEILECTB); POJb XUMHUU (IIOJIOKUTEIBHYIO H
OTPHLIATENIbHYIO) B )KU3HU YEJIOBEKA, apIryMEHTHPOBaTh CBOE OTHOLIEHUE K 3TOM
npobieme;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy BEIECTBA U MACCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTA B COCINHCHHUSIX;

IPOBOJIUTh HAOJIOJECHUS CBOWCTB BEIIECTB U SBJICHUH, NPOUCXOASIINX C
BEILIECTBAMU;

coOuoIaTh MpaBUiIa TEXHUKH OE€30MacCHOCTH NPU NMPOBEACHUM HAONIONCHHHA H
71a00paTOPHBIX OIBITOB.

Memanpeomemuule pe3yibmamsl 00yUeHUs.
VYyamuiicst 10J’KEH yMeTh:

OTpeAeNATh MPOOIEMBI, TO €CTh YCTAHABIMBATh HECOOTBETCTBUE MEXKIY
KEIIAEMbIM U JICHCTBUTEIHHBIM;

COCTABJIATH CIIOKHBIN TUIAH TEKCTA;

BJIJICTh TAKUM BHUJIOM M3JIOKEHHSI TEKCTA, KaK MOBECTBOBAHHE;

0] PyKOBOJICTBOM YUHUTEJIsl IIPOBOJMTH HEMIOCPEACTBEHHOE HAOIFOICHUE;

MO PYKOBOJCTBOM Yy4HUTENI OQOPMIISITH OTYET, BKJIIOYAIOIIMA OIMCAHUC
HAOJIIOICHUS, €T0 PE3YJIbTATOB, BBIBOIOB;

UCIIOJIB30BaTh TAKOW BUJ MBICICHHOTO (WICaIbHOTO) MOICITUPOBAHMSA, KaK
3HaKOBOE MOJICIIUpOBaHWE (HA MpPHUMEpPEe 3HAKOB XHMHYECKHX 3JCMEHTOB,
XUMHYECKHUX (OPMYI); UCIIOJIB30BATh TAaKOH BHJ MAaTEPUAIBHOTO (IIPEAMETHOTO)
MO/JICJIMPOBaHUS, KaK (PU3MUECKOE MOACIUPOBaHNE (HA IPUMEPE MOICITUPOBAHHUS
aTOMOB M MOJIEKYN);

MOJy4aTh XUMUYECKYI0 HH(POPMAITUIO M3 Pa3IMYHbIX HCTOYHUKOB;

oTpeAensaTh OOBEKT U aCTIeKT aHaIH3a U CUHTE3a;

OTpEeNATh KOMIIOHEHTHl OOBEKTa B COOTBETCTBHHM C acClEeKTOM aHajiu3a u
CUHTE3a;

OCYIIECCTBIISATh KAYECTBEHHOC U KOJUYECTBEHHOE OIHMCAHWE KOMIIOHECHTOB
00BbeKTa,

OTIpEeeNATh OTHOIICHHUS 00BEKTa C IPYTUMHU 00BEKTaMHU;

OTIPE/ICIIATh CYMIECTBEHHBIC TPU3HAKH 00BEKTA.

Pa3znen «ATOMBI XHMHYECKHX 3JI€EMEHTOB)

IIpeomemnvie pe3ynomamol 00yueHus.
VYyamuiicst JOJKEH YMeTh:

UCIIOJIb30BaTh MPU XapPAKTEPUCTHKE AaTOMOB MOHATUS «HIPOTOH», «HEUTPOHY,
(QIEKTPOH», «XUMUYECKHH 3JIEMEHT», «MAacCOBOE YHUCIO», «U30TOI»,
<QIIEKTPOHHBIN CIION», «IHEPreTUYECKUN YPOBEHBY, «IJIEMEHTBI-METAIIIbIY,
«ANIEMEHTBI-HEMETAIIBIY); TMPU XAPAKTEPUCTUKE BEIIECTB — IMOHATUS «HOHHAs
CBS3bY», «HOHBI», «KOBAJIEHTHAs HEIMOJSPHAs CBS3b», «KOBAJICHTHAs MOJSIPHAS
CBA3bY, «IJEKTPOOTPHUIATENBHOCTDY, «BAJICHTHOCTDY, «METAJUTMUECKAs CBSI3bY;
OTIMCHIBATh COCTAB M CTPOEHUE aTOMOB JJIEMEHTOB C IMOPSAIKOBHIMUA HOMEpamu 1 —
20 B [lepuoguueckoii cucteMe xumuieckux 3memeHToB . 1. Menaeneena;
COCTABJISITh CXEMBl PACIPEIECICHHUS] JJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM B
ANEKTPOHHON 000JIOUKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX THIIOB XUMHUYECKOM
CBsI3U (MOHHOM, KOBAJICHTHOM, METAINTUYECKON );
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OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHUMHYECKHUX OSJECMECHTOB
(3apsiioB snep aTOMOB, YHCIa 3JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CIIOE,
YUCIIO0 3aM0IHIEMbIX 3JIEKTPOHHBIX CJIOEB, paauyc aToma,
ANEKTPOOTPHUIIATEILHOCTh, METAUIMUYECKUEe W HEMETaJUIMYeCKHe CBOICTBA) B
nepuojax W rpymmax (riaBHbIX noArpymmax) llepuoguyeckoit  CUCTEMBI
xuMuyeckux asnemeHToB J[. M. MenzeneeBa ¢ TOUKM 3pEHUS TEOPUH CTPOECHUS
aToMa,

CpPaBHUBATh CBOMCTBA aTOMOB XHMHMYECKHX 3JEMEHTOB, HaXOJSALIUXCS B OJHOM
nepuoie WM IaBHOW mnoarpynne llepuonnyeckodl cuCTEMbl XMMHYECKUX
sanementoB JI.M. MenneneeBa (3apsiaoB siiep aTOMOB, 4YHCIIa 3JIEKTPOHOB Ha
BHEILIHEM 3JIEKTPOHHOM CJIO€, YUCJIO 3alOJIHAEMbIX 3JIEKTPOHHBIX CIOEB, PaguycC
aToMa,  DJIEKTPOOTPHULATEIBHOCTh,  METAUIMYECKUE U HEMETAJUINYECKHE
CBOICTBA);

JaBaTb XapaKTEPUCTUKY XUMUYECKHX OJJIEMEHTOB 10 UX I[OJIOXKEHUIO B
[lepyoguueckoit  cUCTEME XMMHUYECKUX 3JEMEHTOB (XMMMUYECKUH  3HaK,
MOPSIAKOBBI HOMEp, NEpHOJ, TpyIia, MNOATrpyNHNa, OTHOCUTEIbHAs aTOMHas
Macca, CTpOCHME aToMma — 3aps]l sAlpa, YKMCJIO IIPOTOHOB M HEUTPOHOB B sJpe,
o011ee YMCIo 3JIEKTPOHOB, PACHPEIEIICHNE IEKTPOHOB MO SJIEKTPOHHBIM CIIOSIM);
OTIPECIIATH TUIT XUMUYECKOU CBSI3H 11O (JOPMYJIC BEIIECTBA:

MPUBOAUTH PUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMHUYECKOM CBSI3H;
XapaKkTepU30BaTh MEXaHU3Mbl 00pa30BaHUsI KOBAJECHTHON (OOMEHHOI), MOHHOM,
METAJLUTMNYECKOM CBSI3CH;

YCTaHaBIMBATh IPUYMHHO-CIECJICTBEHHbIC CBSI3U: COCTAaB BEIIECTBA — THUI
XHUMHYCCKOH CBSI3H;

cOCTaBIATH (GOPMYIIbl OMHAPHBIX COSAMHEHUN IO BaJICHTHOCTH;

HAXOJHUTh BAJIGHTHOCTH AJIEMEHTOB 10 opMyJie OMHAPHOTO COETUHEHUS.

Memanpeomemnvie pezyromamot 00yUeHUs.
VYyamuiics 10JKEH YMeTh:

(bopMynupOBaTh TMIOTE3Y M0 PELICHUIO POOIEMBI;

COCTaBJIATh IJIaH BBINIOJHEHUS y4eOHOU 3aaun, perieHus npo0iIeM TBOPUECKOTO
1 TIOMCKOBOI'O XapaKTepa, BBIIIOJHEHHS POEKTa COBMECTHO C YUUTENIEM;
COCTaBJIIATh TE3UCHI TEKCTA;

BJIAJIETh TAKUM BHUJIOM M3JIOKEHUS TEKCTA, KaK ONMCAHUE;

UCMOJIb30BaTh TaKOW BUJA MBICIEHHOTO (MA€aTbHOTO) MOJAEIUPOBAHUSA, Kak
3HaKOBOE€ MOJEIMpPOBaHUE (HAa IIpUMEpE COCTABICHHUS CXEM O00pa3oBaHUs
XUMHUYECKOH CBSI3M);

UCIIOJIb30BaTh TAaKOM BHJ MaTepHUaJIbHOro (MPEAMETHOT0) MOJECIUPOBAHMS, Kak
aHAJIOTOBOE MOJIEIMPOBAHUE;

UCIOJIb30BaTh TaKOW BMJ] MaTepHaIbHOTrO (MPEeAMETHOIr0) MOJETUPOBAHMS, Kak
¢du3nveckoe MoIeTMpPOBaHUE (Ha MpUMepe MOJETIeH CTPOeHHs aTOMOB);
onpeaensaTh 00bEKThl CPaBHEHUS U aCMIEKT CPaBHEHUS OOBEKTOB;

BBITOJIHATH HETIOJIHOE OJJHOJIMHEHHOE CpaBHEHNUE;

BBITNOJHATH HETIOTHOE KOMIJIEKCHOE CPaBHEHUE;

BBITNOJIHSATH OJHOE OJTHOJIMHENHHOE CPAaBHEHHUE.

Pasznea «IlpocTbie BemecTBa

IIpeomemmnuie pezyniomamol 00yUeHUs.
VYyamuiics 10JKEH YMeETh:
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UCTIONIb30BAaTh  TMPU  XAPAaKTEPUCTHKE  BEHIECTB  MOHATHS  «METaJUIbD»,
«IJTACTUYHOCTB», «TEIIOMPOBOTHOCTHY, «IJICKTPOIPOBOAHOCTDY, «HEMETAJLIBI»,
«@JUTOTPONUS», «AJUTIOTPOITHBIC BUIOM3MEHEHUS HIIM MOTU(DUKAIIUNY,

OIKMCBLIBATL IIOJOKEHHE DJJIEMEHTOB-METAIJIOB M JJIEMEHTOB-HEMETAJUIOB B
[Tepuonuueckoit cucreme xumuueckux 3nemeHToB [[.1. Menneneena;
KJIACCHU(UITMPOBATH MPOCTHIE BEIIECTBA HA METAJUIB 1 HEMETAJUIBI, JJIEMEHTHI,
OTpEACNATh TPHUHAUICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY U3
M3YYCHHBIX KJIACCOB — METAIJIOB U HEMETAILJIOB;

JIOKa3bIBaTh OTHOCHUTEIBHOCTh JICJICHUS IPOCTBIX BEIIECTB Ha METALIBI H
HEMETAJLIBI,

XapaKTepu30BaTh 00IIHe (HU3HMUECKHUE CBOMCTBA METAIIIOB;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3M MEXKIY CTPOCHHEM aToMa H
XUMHUYECKOH CBS3b — B IPOCTHIX BEIIECTBAX — METAJUIAX M HEMETAILJIaX;
00BSACHSATH MHOTOOOPA3He MPOCTHIX BEMIECTB TAKUM (DAKTOPOM, KaK aJUIOTPOIIHS;
OIKCHIBATh CBOWMCTBA BEIIECTB (HA MPHMEpaxX MPOCTHIX BEHICCTB — METAJLIOB H
HEMETAJIJIOB);

coOr01aTh TMpaBUjla TEXHUKU OE30MacCHOCTH TPH IMPOBEJACHUW HAOIIOJCHUA W
J1a00paTOPHBIX OIBITOB,;

WCIIOJIb30BATh IIPH PEIICHUN PACUSTHBIX 3374 MOHSITHS «KOJIMYECTBO BEIECTBAY,
«MOJIbY», «IIOCTOSIHHAsE ABOTaApO», «MOJSpHAs Macca», «MOJIIPHBIA 00bEeM
ra3oB), «<HOPMaJbHbIC YCIOBUSY;

MPOBOAMTH PACUEThl C WCIOJIE30BAHUEM TOHITHH «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAST MAcCay, «MOJISIPHBIN 00bEM Ta30B», «IIOCTOSTHHAS ABOTAIPO».

Memanpeomemuule pe3yibmamsl 00yUeHUs.
VYyamuiics J0JKEH YMETh:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOATCIIBHO UCITIOJIB30BATh HETIOCPECACTBCHHOC Ha6J'IIO)ICHI/Ie;
CaMOCTOATCIIbHO O(l)OpMJIHTB OTHYCT, BKJIIOYAIOIINI ONMHUCaHHE Ha6J'IIO,I[CHI/I$I, €ro
PE3YyIbTAaTOB, BEIBOJ OB,

BBITIOJIHATD ITOJTHOC KOMIIJICKCHOC CPAaBHCHUC,

BBITIOJIHATb CPABHCHHE 110 aHAJIOTHUH.

Paznen «COCI[I/IHCHHH XUMHUYECKHUX IJICMCHTOB)»

IIpeomemmnvie pezyromamot 00yUeHUs.
VYyamuiics 10JIKEH YMETh:

HCIIOJIB30BAaTh IPU XaAPAKTCPUCTUKE BCIICCTB IMOHATHUA «CTCIICHb OKHCJICHUS,
«BAJICHTHOCTb», OKCHUAbBD», «OCHOBAHHA», «IICIOUYN», «KKAUCCTBCHHAA PCAKIUAN,
CKUHOUKATOP», «KHUCJIOTBI», KKHUCIIOPOACOACPIKAIIINC KHUCJIIOTBI»,
((6CCKI/ICJ'IOpOJIHBIe KHCJIOTBI», «KHUCJIOTHass Cpcaa», «eJIO04YHas cCpcaar,
HeﬁTpaﬂLHaﬂ cpcaa», «HIKaja pH», «COJIN», ((aMOp(I)HLIC BCIICCTBA»,
CKKPHUCTATINIMYCCKUC BEIICCTBA», KpuUCTallIn4CCKad pemcTKa, «HMOHHas
KpucTtaJlim4eCcKasa peuIcTKa, «aToOMHasd KpucTtaJlindeCcKas PEUICTKA»,
KMOJICKYJIApHAasd KpUCTAIUINYCCKasa PCIICTKA», «MCTAJUIMYCCKAA KPpHUCTAIIINYCCKad
peUICTKa», KCMCCH»,

KJ'IaCCI/I(bI/IHI/IpOBaTB CJIOKHBIC HCOPTraHNYCCKUEC BEIICCTBA 11O COCTABY HAa OKCUBI,
OCHOBAHUS, KUCJIOTBI U COJIM; OCHOBAaHUs, KUCJIOTBI U COJIM — 11O paCTBOPHUMOCTH B
BOAC; KUCJIOTHI - IO OCHOBHOCTHU U COACPKAHUIO KHUCJIIOPOJa;
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OTpEACNATh TPHUHAUIKHOCTh HEOPTraHWYECKUX BEIIECTB K OJHOMY U3
W3YYEHHBIX KJIAcCOB (OKCHIBI, JIETYYHEe BOIOPOIHBIE COCTUHCHUS, OCHOBAHMUSI,
KHCIIOTHI, COJIN) TIO0 (hopmyIie;

OIKCHIBATh CBOMCTBA OTACIBHBIX NMPEICTABUTEIICH OKCHIOB (Ha MPHUMEPE BOIHI,
YIIIEKKCIIOTO Ta3a, HETalleHOW M3BECTH), JIETYYHX BOJIOPOJHBIX COCIMHCHHUN (HA
IpUMepe XJIOPOBOJIOPOJa U aMMHaKa), OCHOBaHUI (Ha mpumepe T'HAPOKCHIOB
HATpUsl, KA M KaJbIKs), KUCIOT (Ha IPUMEpPE CEpHON KHUCIIOTHI) U cojiel (Ha
puMepe XJIopuaa HaTpusl, KapOoHaTa KaibIlws, pocdaTa Kanbius);

OTIPENeNATh BAJICHTHOCTh U CTETICHb OKHCIICHUS 3JIECMEHTOB B BEIIECTBAX;
COCTaBJIATH (POPMYJIBI OKCHIIOB, OCHOBAHUH, KACIIOT U COJICH MO BAJICHTHOCTSIM U
CTETICHSIM OKHCIJICHUS DJIEMEHTOB, a TAK)KE 3apsijiaM HOHOB, YKa3aHHBIM B TaOJIHIIE
PacTBOPUMOCTH KUCIIOT, OCHOBAHUIH COJIEH;

COCTABJIATH Ha3BaHMsI OKCHJIOB, OCHOBAHHIA, KUCIIOT U COJICH;

CpaBHUBATh BAJICHTHOCTh U CTECIICHb OKUCIICHUS; OKCHIIbI, OCHOBAHMSI, KUCJIOTHI U
COJIH IO COCTaBY;

UCTIOJIB30BaTh TAONUIly pacTBOPUMOCTH [UIS OIPEICIICHUS PAacTBOPUMOCTH
BEIIICCTB;

YCTaHABIIMBATh T'E€HETHYECKYIO CBSI3b MEXAY OKCHUIOM H THUIPOKCHUIOM H
HA00OpOT; MPUYUHHO-CICACTBEHHBIE CBA3M MEXKAY CTPOCHHEM  aroma,
XUMHAYECKOH CBS3bI0 W THUIIOM KPHUCTALUTMYECKOW PEIIETKH XUMHYECKUX
COCIMHEHH;

XapakTepu3oBaTh  aTOMHBIC,  MOJICKYJSIpHbIC,  HOHHBIE  METaJUTUYECKUE
KPUCTAJUIMYECKUE PEIICTKH; CPEy PacTBOpa C TIOMOIIBIO KAkl PH;

MPUBOJIUTH TIPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPHCTAJUIMYCCKOU PEIICTKH;
IIPOBOJIMTH HAOFOICHUS 32 CBOWCTBAMH BEUICCTB M SIBJICHHUSIMH, ITPOUCXOJISIIIHMH
C BEI[ECTBAMH,

cOOJIO/IaTh TIPaBUJIA TEXHUKU OC30MACHOCTH TPU NPOBEICHUM HAOIIOICHHUHA |
OTIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBIO WHANKATOPOB;

HKCIIEPUMEHTATIBLHO Pa3uyaTh KUCIOTHI U IIEJI0YH, MOIb3YACh HHINKATOPaAMHU;
UCIIONIb30BAaTh TPU PEIIEHUH pACUYETHBIX 3a]ad MOHSITHS «MaccoBasi OIS
AJIEMEHTA B BEIIECTBEY», «MAacCOBas JI0JISI PAaCTBOPEHHOTO BEIIECTBA», «00BEMHAs
J0J1s Ta3000pa3HOTO BEIIECTBAY;

MPOBOANTH pPacdeThl C HMCIOIb30BAaHUEM TOHATUN «MaccoBas IOJsS DJIIEMEHTa B
BEIIIECTBE», «MAacCOBasl [OJI1 PACTBOPEHHOTO BEIECTBa», «O00bEMHAas IO
ra3000pa3HOro BEIIECTBAY.

Memanpeomemnvie pezyromamot 00yUeHUs.
VYyamuiics 10JKEH YMeTh:

COCTaBJIATh HA OCHOBE TE€KCTa TaOJINIIbI, B TOM YHUCIIE C IPUMEHEHUEM CPE/CTB
UKT,;

;
MOJ1 PYKOBOJICTBOM yUYHUTEIIS TPOBOJAUTH OMOCPETOBAHHOE HAOTIOACHHE;

MO PYKOBOJACTBOM yuuTels OQOPMISITH OTYET, BKJIIOYAIOIIMIA OMHCAHUE
IKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BHIBOJIOB;

OCYIIECTBIISATh HMHAYKTHBHOE 0000meHre (0T €JUHUYHOTO JOCTOBEPHOTO K
00111eMy BEPOATHOCTHOMY), TO €CTh ONPEAETATEH OOIIHe CYIIeCTBEHHbIE MPU3HAKH
IBYX U 00yiee 00BEKTOB ¥ (PUKCUPOBATH UX B (POpPME TTOHATHS HITH CYXKICHHUS,
OCYIIIECTBIISATh JETYKTUBHOE 000011IeHE (moxBeneHue €IMHUYHOTO
JIOCTOBEPHOTO IO 00IIIee JOCTOBEPHOE), TO €CTh aKTyalIM3UPOBATh MOHITHE WU
CYXJICHHE, H OTOXKECTBIIATH C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIC MMPU3HAKU
OJIHOTO WU 00Jiee 00BEKTOB;
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OTIPEICIIATh ACIEeKT KJIacCu(PUKaIK;
OCYIIECTBIISAThH KJIacCU(PUKAIHUIO;
3HATh U UCMOJIb30BaTh PA3IUYHbIE (OPMBI IIPEICTABICHUS KJIacCU(DUKAIIUH.

Pa3znen ((I/I3MeHeHHH, MNpoucxoasue ¢ BeumecreaMmm»

IIpeomemnvie pezynomamol 00yueHus.
VYyamuiics 10JKEH yMeTh:

UCIIOJIb30BaTh I[P XApAaKTEPUCTHKE BELIECTB IMOHATHS  «IUCTHILISLUA»,
«TEPETOHKaY, CKpUCTAJUTA3AIHUSY, «BBITTAPUBAHUE, «bunbTpOBaHUEY,
«BO3TOHKA, WM  CyOnuUMamus», «OTCTaWBaHHUE», «IEHTPUDYTUPOBAHHEY,
«XMMHYECKAsl PEAKIU», «XUMUYECKOE YpPABHEHHE», «PEAKIUU COCIUHEHUS,
«peaKUuu Pa3lIoKEeHUs», «Peakluu 0OMeHay, «PEaKIMH 3aMEIECHUs», «PEaKIHH
HEUTpaIu3alun», «IK30TEPMUUECKUE PEAKLUN», «IHIOTEPMUUYECKUE PEAKLIUN,
«pEeaKUUu TOPEHUS», «KaTaIU3aTOPbl «PEPMEHTHI», «O0OpaTUMBIE pEaKIUN»,
«HEOOpaTHMBbIE pPEAKIHMHN», «KATATUTHYECKHUE PEAKIUNY», «HEKATAIUTHUYECKUE
peaKum», «psil AKTUBHOCTU METAIIJIOBY, «THAPOIU3Y;

YCTAQHABJIMBATh  NPUYMHHO-CICJCTBEHHBIE  CBS3M  MEXIYy  (U3NYCCKHUMHU
CBOMCTBAMHM BEILLECTB U CIIOCOOOM pa3/IeIeHUs CMeceil;

OOBSCHATH 3aKOH COXPAHEHUS MacChl BEIIECTB C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO yYCHHUSI.

COCTaBJISITh YPAaBHEHUS XMMHUYECKMX pEaKUUi Ha OCHOBE 3aKOHA COXPAaHEHUs
MAaccChl BEIIECTB;

OINMCHIBATh PEAKLIUU C ITOMOUIbIO €CTECTBEHHOIO (PYCCKOTO MJIM POJIHOTO) S3bIKA
U SI3bIKa XHUMHH;

KJIACCU(UIIMPOBATh XMUMHUYECKHUE PEAKIUU [0 YUCIY U COCTaBy MCXOJHBIX
BEIIECTB U MPOAYKTOB PEAKIINH; TEIJI0BOMY 3(pPeKTy; HapaBICHUIO MPOTEKAHUS
peaxkiuu; yyacTHIO KaTalu3aTopa;

UCMOJIb30BaTh TaONMIly pacTBOPUMOCTU Uil  ONpPENAETCHUsS BO3MOXXHOCTH
MpPOTEeKaHUS peakiuil OoOMeHa; JJIEKTPOXUMHUYECKUW P  HampsDKeHUH
(aKTUBHOCTH) METAJIJIOB JJISl ONPEAENIEHUs] BO3MOXHOCTH IMPOTEKaHUs peaKuil
MEXy METaJlIaMU ¥ BOJAHBIMU PACTBOPAMH KUCJIOT U COJIEH;

HaOJIOZaTh M OINKCHIBATH MPU3HAKU M YCJIOBHS TEUCHMS] XUMHUUYECKUX PEaKIIUi,
JieN1aTh BbIBOJIa HA OCHOBAHHMM aHaIM3a HAOIIOCHUM 3a SKCIIEPUMEHTOM;
MPOBOJIUTH PACUETHI M0 XMMUYECKUM YPaBHEHUSIM Ha HAXO0XJIEHHE KOJIMYECTBA,
Maccel WIH 00beMa MPOAYKTAa pPEaKIHH MO KOJIUYECTBY, Macce HIU 00beMy
HCXOJHOTO BEIIECTBA; C MCIOJIb30BAaHUE» IOHATUS «HOJSA», KOTJa HMCXOJIHOE
BELIECTBO JAHO B BUJE PacTBOpa C 3aJaHHOM MAacCOBOW JI0JIEH PacTBOPEHHOIO
BELIECTBA UJIU COJEPIKUT OIPEAETICHHYIO OO0 TPUMECEH.

Memanpeomemmuvie pe3yromamot 00yUeHUs.
VYyamuiics J10JKEH YMeETh:

COCTAaBJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4UHcie ¢ npuMeHeHueM cpencts MKT;
CaMOCTOSITENILHO 0(OPMIISITH OTYET, BKIIOYAIOIINN ONHMCAaHNE SKCIIEPUMEHTA, €ro
pE3YJIbTAaTOB, BHIBOJIOB;

UCIIONIb30BaTh TaKOW BHUJ MBICIEHHOTO (MI€adbHOr0) MOJEINPOBAHUSA, Kak
3HAKOBOE MOJIeIMpPOBaHMe (Ha MpUMEpe YPaBHEHUN XUMHUECKUX PEeaKIuii);
pa3nn4ath 00bEM U COJIepIKaHUe MMOHITUH;

pa3ianyaTh pOAOBOE U BUJIOBOE MOHATHS;

OCYIIECTBIATH POJIOBUIOBOE ONPEICIICHUE IIOHATHM.
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Paznen «IlpakTtukym 1. IIpocreiimme onepanuu ¢ BemecTBoM»

IIpeomemmnuie pe3ynvmamol 00yueHUs.
VYyamuiicsi 10J’KEH yMeThb:
e oOpamaThcs ¢ 1abopaTOpHBIM 00OPYIOBAHUEM M HarpeBaTEeIbHBIMU TPHOOPaMU B
COOTBETCTBHHU C MPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;
® BBINOJHITH MPOCTEHINIME MPUEMBI PaOOTHI C J1AOOPATOPHBIM OOOPYHAOBAHUEM:
1abOPaTOPHBIM ITATUBOM, CTUPTOBKOM;
e HalOmOgaTh 3a CBOWCTBAMHU BEIIECTB M SBJICHHUSMH, MPOUCXOASIIUMHU C
BEIIECTBAMH,
® OIUCHIBATh XUMHUYECKUH HIKCIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) SI3BIKA U SI3bIKA XHUMHUH,
e JienaTh BBIBOBI IO PE3yJibTaTaM MPOBEACHHOIO AKCIIEPUMEHTA;
® TOTOBHUTH PACTBOPHI C ONPEAETICHHON MAaCCOBOM J0JI€i pacCTBOPEHHOTO BEILIECTBA;
® T[PUTOTOBUTH PAcCTBOP M paccuuTaTh MAaCCOBYIO JOJI PAacTBOPEHHOIO B HEM
BEIICCTBA.

Memanpeomemuule pe3yivmamsl 00yUeHUs.
VYyamuiics  0JDKEH yMeThb  CaMOCTOSITENbHO  KCIOJNB30BaTh  OMOCPEIOBAaHHOE
HaOJIIOEHUE.

Paszpnen «PacrBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOBY

IIpeomemmnuie pezynomamol 00yUeHUs.
Yyamuiics 10JKEH YMeTh:

® HCIOJIB30BATh IIPU XaPAKTEPUCTUKE IPEBPALICHUN BELIECTB IOHATHUS «PaCTBOPY,
«QIEKTPOJIMTHYECKAsT  JOUCCOLMALMAY, <QICKTPOJIUTB»,  «HEDIECKTPOIUTHI,
«CTENEeHb JIUCCOLMALINNY», «CHUIIBHBIE AIJIEKTPOJIUTBDY, «Clladble 3JIEKTPOJIUTHI»,
«KaTUOHBD», «@HUOHBD», «KUCIOTBI», «OCHOBAHUAY, «COJIN», KMOHHBIE PEAKIUN»,
«HECcOoJIe00pa3yloie OKCUIBI», «COJe00pa3yrollue OKCHIbI», «OCHOBHBIE
OKCHUJBI», «KUCIOTHBIE OKCUIBDY, «CPEIHUE COIN», «KHUCIIBIE COIN», «OCHOBHBIE
COJIN», «TEHETHYECKUN pAL», «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKLIUN,
«OKHCIIUTEIIb), «BOCCTAHOBUTEIILY, OKUCIEHUEY, «BOCCTAHOBICHUEY;

® OIUCHIBaTh PACTBOPEHUE KaK (PU3MKO-XUMHUUECKHH Mpoliecc;

® WJUIFOCTPUPOBATH PUMEPAMU OCHOBHBIE IOJIOKEHUS TEOPHUHU dIIEKTPOIIUTHYECKON
JUCCOLMAMM; TEHETUYECKYI0 B3aMMOCBSI3b MEXAY BellecTBaMH (IpoCToe
BEIIECTBO — OKCHUJI — FMJIPOKCHUJ] — COJIb);

e XapakTepu3oBaTh OOIIME XWMHUYECKHE CBOMCTBA KHUCJIOTHBIX M OCHOBHBIX
OKCHJIOB, KHCIIOT, OCHOBAaHUW M COJEH C MO3ULUKA TEOPUM DIIEKTPOIUTHYECKOU
JUCCOLIMAIUU; CYIIHOCTb  JJIEKTPOJIUTHYECKOM  JUCCOLMALMM  BEIIECTB C
KOBAJICHTHOM IOJSIPHOM W HMOHHOM  XMMHYECKOM  CBS3BIO;  CYIIHOCTh
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINiA;

® [IPUBOAUTH IPUMEPBHl pPEAKUHUH, NOATBEPKIAAIOIINX XUMHUYECKHE CBOMCTBA
KHMCJIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBaHUM M COJIEH; CYIIECTBOBAHUE
B3aUMOCBSA3U MEX1Y OCHOBHBIMU KJIaCCaMH HEOPIaHUYECKUX BELIECTB;

e KJacCUPUIMPOBATH XUMHUYECKHE PEAKIUU 10 U3MEHEHHUIO CTETEeHEN OKHCIIEHUs
3JIEMEHTOB, 00Pa3YIOLIUX pearupyrolue BelecTBa;

® COCTaBJIATh YPABHEHUS HIEKTPOJIUTUYECKON AUCCOLMALMU KUCIOT, OCHOBAaHUN U
COJIEH; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAICHHbIE HOHHBIE YPABHEHUS PEAKLUN C
Y4acTHEM  JJIEKTPOJIUTOB;  yPaBHEHUS  OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
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peaKIuii, MCIONb3Yys METOJA JJIEKTPOHHOro OayiaHCca,; YpaBHEHUS pEeaKLuH,
COOTBETCTBYIOLIUX MOCIIEZI0BATEILHOCTH («enouke») MpeBpaleHu i
HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

ONpEAeNATh OKUCIUTENb U BOCCTAHOBHUTEIb, OKHCIIEHHE W BOCCTAaHOBIICHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUSX;

YCTaHaBIIMBATh MIPUYUHHO-CIICJCTBEHHBIE CBSI3U: KJIACC BEIECTBA — XUMUYECKUE
CBOICTBa BelleCTBA; HAOIIOJATh U OMHUCHIBATh PEAKLUU MEXKAY SJICKTPOIUTAMU C
IIOMOLUIBIO ECTECTBEHHOI'O (PYCCKOTO UJIM POIHOIO0) SI3bIKa U A3bIKa XMMUM;
MIPOBOAMTD OIIBITHI, TOATBEPKIAIONINE XUMHUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

Memanpeomemmuviepesynomamol 00yUeHUs.
VYyamuiics 10JKEH YMeTh:

JIeJIaTh IOMETKH, BBIITUCKHU, LIMTUPOBATH TEKCT;

COCTaBIIATH NOKJIAJ;

COCTaBJIATh Ha OCHOBE TEKCTa Ipa(UKH, B TOM YHCIE C MPUMEHEHUEM CPEJCTB
UKT;

BIIQJICTh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCMOJIb30BaTh TaKOW BUJA MBICIEHHOIO (UA€aNbHOI0) MOJAEIUPOBAHUSA, KaK
3HAaKOBOE MOJEIMpOBaHHE (Ha NpUMEpe YpaBHEHMH peakUuil auccouualui,
MOHHBIX YPaBHEHUN PeaKIUil, IOJIypeaKlMil OKUCIEHUSI-BOCCTAHOBIICHU);
pasin4yaTh KOMIIOHEHTHl JOKa3aTenbcTBAa (TE3UC, apryMeHTsl Hu  (opmy
JI0Ka3aTeNbCTBA);

OCYILIECTBIIATH MPSAMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

Pazpen «IlpakTukym 2. CBOMCTBA PACTBOPOB 3JICKTPOJIUTOB)

IIpeomemnvie pe3ynomamol 00yueHus.
VYyamuiicst JOJKEH YMeTh:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU IPHOOpaMH B
COOTBETCTBHUHM C IPABUIIAMHU TEXHUKH O€30M1aCHOCTH;

BBITIOJIHSITH MPOCTEHIINE TPUEMBI 00paIieHus: ¢ 1ab0opaTOPHBIM 000pYAOBaHUEM:
71a00paTOPHBIM IITATUBOM, CITUPTOBKOIA;

Ha6J'IIOI[aTB 3a CBOMCTBaMH BEIIECTB H SABJICHUAMH, [MPOUCXOIAINIUMHU C
BCIICCTBAMU,

OTMHUCHIBATh XUMHUYECKUNU SKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) SI3BIKA U SI3bIKA XUMHUH,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM IPOBCACHHOT'O SKCIICPUMCHTA.

Memanpeomemuule pe3yivmamsl 00yUeHUsL.
VYyamuiicsi J0JKEH YMeTh:

oTpeneNaTh, UCX0Ad U3 y4eOHOW 3ajaud, He0OXOAMMOCTh HENOCPEICTBEHHOTO
WJIH OTIOCPEIOBAaHHOTO HAOJIIOICHHUS;
CaMOCTOSITENIbHO (POPMUPOBATEH IPOrpaMMy IKCIIEPUMEHTA.

Jluunocmuvie pe3yniomamol 00yYeHUs.
Yyamuicst 1oDKeH:

3HaMb U NOHUMAMb. OCHOBHBIE UCTOPUYECKHE COOBITUS, CBSI3aHHBIE C PAa3BUTHEM
XUMHH U OOIIECTBa; TOCTHXKEHHUSI B 0071aCTH XMMHUH U KYJIbTYpHbIE TPaAUIHH (B
YaCTHOCTH, HAy4YHBIC TPAJUIIMH) CBOCH CTpaHBI; OOIEMHUPOBBIC TOCTHKCHHUS B
o0JacT XUMHUU; OCHOBHI 30POBOTO 0O0pa3a >KM3HH; MpaBHia IOBEACHUSA B
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YPE3BBIYANHBIX CHUTYALUSAX, CBSI3aHHBIX C BO3JCHCTBUEM pAa3JIMYHBIX BELIECTB;
COIMAIBHYIO 3HAYMMOCTh M COJACp)KaHWe Mpodeccuii, CBA3aHHBIX C XHUMHEH;
OCHOBHBIE TMpaBa M OOS3aHHOCTH TpaKJaHWHA (B TOM YHCIE Y4Yalllerocs),
CBsI3aHHBIE c JIMYHOCTHBIM, npo¢eCcCuOHATBHBIM u JKM3HCHHBIM
CaMOOIIPEAECIIEHUEM

ucnvimsi@ams. YYBCTBO TOPJOCTH 32 POCCUMCKYI0O XUMHUUYECKYI0 HAyKy U
YBAXKECHHUE K UCTOPUM €€ PA3BUTHS; YBAKECHHUE U MIPUHATHE JIOCTUKECHUN XUMHUU B
MHUpE; YBaXEHHUE K OKPYXAIOMUM (yJaluMcs, YIUTESISIM, POAUTEISIM U Ap.) —
YMETh CIIylIaTb W CHbIIIATh NApTHEpa, IPU3HABATh NPaBO KaXIOro Ha
coOOCTBEHHO€ MHEHHE M TPUHUMATh PEHICHUS C YYETOM IIO3MIIMK BCEX
YYaCTHUKOB; CAMOYBaXEHHE M HSMOLHMOHAIBHO-TIOJIOKUTEIBHOE OTHOILIEHHUE K
ceOe;

npusHasamsv: TEHHOCTh 3JI0OPOBBs (CBOETO W JAPYrHX JIOJCH); HE0OXOIUMOCTh
CaMOBBIPAXKEHHUS, CAMOPEATU3ALMU, COUMAIBHOTO IPU3HAHUS;

0C03Ha6amb. TOTOBHOCTD (MJIM HETOTOBHOCTH) K CAMOCTOSITEIIbHBIM TMOCTYIIKaM U
JNEHCTBUSAM, MPHUHATUIO OTBETCTBEHHOCTH 3a MX PE3YNbTaThl; TOTOBHOCTH (WU
HETOTOBHOCTH) OTKPBITO BBIPAXaTh U OTCTAWBAaTh CBOIO TO3ULMIO U KPUTHUYHO
OTHOCHUTBCS K CBOUM IIOCTYIIKaM;

nposeiamy: JNOOPOKENIATEIbHOCTh, JIOBEPUE W BHUMATEIBHOCTh K JIFOMISM,
TOTOBHOCTh K COTPYAHHYECTBY H JIPYXKO€, OKA3aHHUIO TIOMOIIH HYXIAIOIIUMCS B
HeH; yCTONYMBBIN MO3HABATENIbHBIN MHTEPEC, MHUIIMATUBY U JIF0003HATEIBHOCTD
B M3YYECHUU MHUPA BEMIECTB U PEAKLHIA; LIEIEYCTPEMIICHHOCTh U HACTOMYHUBOCTh B
JOCTUKEHHUH IIeJIel, TOTOBHOCTh K MPEOIOJICHUI0 TPYIHOCTEH; YOSKIEHHOCTD B
BO3MOKHOCTH TIO3HAHUSI MPUPOJIBI, HEOOXOJUMOCTH PA3yMHOTO HCIOJIb30BaHUS
JOCTUKEHUHM HayKU M TEXHOJOTUH ISl pa3BUTHS 00IECTBa;

yMembs: YCTAHABIIMBATh CBSI3b MEXKIY LEIbI0O U3YUYECHUS XUMUHU U TEM, JUIA YErO
OHa OCYIIECTBJSETCS (MOTHMBAMHM); BBIMOJHATH MPOTHOCTHUYECKYIO CaMOOIICHKY,
PEryJIUpPYIOIIYI0 aKTUBHOCTb JIMYHOCTH Ha 3Talle €€ BKJIIOUEHHUS B HOBBIA BUJ
NeSTETLHOCTH, CBSI3AHHBIA C HAYaJIOM W3YYEHHS HOBOTO y4eOHOro mpeaMera —
XMMHH; BBIIOJHATh KOPPUTHUPYIOLIYI0 CAMOOLIEHKY, 3aK/IIOYAIIYIOCSd B
KOHTpOJIE 3a TPOLECCOM U3YYEHUS] XUMHUU W BHECEHHUH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMUX 3TalaM U CcrocobaM U3Y4eHHsS Kypca XUMUWU;
CTPOUTH JKU3HEHHbIE M TPO(PECCHOHANbHBIE IUTAHBI C YYETOM KOHKPETHBIX
COLMAJIBHO-UCTOPUYECKUX, IOJIUTUYECKMX M  OKOHOMUYECKUX  YCJIOBUI;
0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M UX COOTBETCTBHE NMPUHUMAEMBIM B )KHU3HU
pELIEHNSAM; BECTU JMAJIOl HAa OCHOBE PABHOIPABHBIX OTHOLICHUM U B3aUMHOI'O
YBA)KCHUS; BBIJICNATh HPDABCTBEHHBIN ACTEKT MOBEICHUS U COOTHOCHUTH MOCTYITKU
(cBoM W Apyrux nojeid) u COOBITHS C MPUHSATBIMU ITHYECKHMMH HOPMAaMU; B
Mpejienax CBOMX BO3MOKHOCTEH MPOTHUBOJECUCTBOBATH JCHCTBHUSM M BIUSHUSM,
MPEJICTABISIONINM YIPO3y JKU3HH, 3JI0pPOBBI0O U 0OE30MACHOCTH IJUYHOCTH H
oO1IecTBa.

9 kjaacce

Paznen «O0mas xapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB M XUMHYECKHUX PeaKIuii»

IIpeomemmnuie pezyromamol 00yUeHUs.
VYyamumiics 10JKEH YMETh:

HCIIOJIB30BaTh npu XapaKTECPUCTHUKE npeBpameHI/Iﬁ BCIIICCTB IIOHATHUA
XUMHUUYCCKasd peakuusa», «PCaKuU COCAUHCHUA», «PCAKIUN PA3TTOKCHUAN,
«peaKnuun O6MCHa», «pCaKlunu  3aMCIICHUAY, «peaKI.IPIPIHeﬁTpaHHL’»aL[HH»,
(OQK30TCPMUUCCKHUE pPEaAKOHUU», <«OHAOTCPMUUYCCKHE PCAKIIUN, <<O6paTI/IMBIe
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peaKun», «HEOOpaTUMBIC PEAKIUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuumny;

XapaKTepu30BaTh OOIIMEe XHMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB H
TUJPOKCHUIOB;

MPUBOJIUTh MPHUMEPBHl PEAKUMKA, IOATBEPKIAOIMIMX XHUMHUYECKHE CBOMCTBA
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIOB;

JlaBaTh XapaKTePUCTUKYXMMHUUYECKUX PEAKIMi MO YHUCIYy U COCTAaBy HMCXOJHBIX
BEILIECTB M TMPOAYKTOB PEAKIMM, a TAKXKE TEIUIOBOMY 3((eKTy; HampaBICHUIO
MPOTEKaHUs  pPEaklUW; HM3MEHEHUIO CTENEHEHW  OKHUCIEHUS  BJIEMEHTOB;
arperaTHOMY COCTOSIHUIO UCXOJIHBIX BEILIECTB; YYACTHIO KaTaInu3aTopa;
OOBSCHATh M TPUBOAWTH TPUMEPHI BIUSHUS HEKOTOPHIX (DaKTOpOB (mpupoaa
pearupyromux BEUIECTB, KOHILIEHTpauus BELIECTB, JABICHHUE, TEMIIEpaTypa,
KaTaJIu3aTop, TOBEPXHOCTh CONMPUKOCHOBEHHUS pPEAardpyroInuX BeIIEeCTB) Ha
CKOpPOCTb XUMHYECKHUX PEAKIU;

HaOJIOJaTh U ONKMCHIBATh YPABHEHHS PEAKIIMH MEKIy BEIIECTBAMH C ITOMOIIBIO
€CTECTBEHHOT'O PYCCKOTO HJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJMTH OTBITHI, TOATBEPKIAIONINEC XHUMHYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB M THJPOKCHJIIOB; 3aBUCUMOCTb CKOPOCTH XHWMHYECKOW PEAKIUU OT
pa3nuuHbIX  (QakTopoB (MpUpOJA pearupyroluX BEIIeCTB, KOHIEHTpAaLus
BEILIECTB, IaBJIEHUE, TEMIIEpATypa, KaTaaIu3aTop, MOBEPXHOCTh CONMPUKOCHOBEHHUS
pearupyromux BemecTs).

Memanpeomemnmvie pe3yiomamol 00yUeHUs.
Yyamumiics 10JKEH yMeTh:

ONpeneNiaTh Ieidb y4eOHOH  JCATENBHOCTH C  TIOMOIIBI  YYHUTENIS |
CaMOCTOSITENIHO, HMCKAaTh CPEJICTBAa €€ OCYIIECTBICHHs, paboTas IO IUIaHY,
CBCPATL CBOH ﬂeﬁCTBHﬂ C OCJIbIO U IIpH HCO6XOI{I/IMOCTI/I HCITPABJIATH ook ¢
MTOMOIIBIO YYUTEIS U CAMOCTOSITENILHO;

COCTaBJISITh AHHOTAITUIO K TEKCTY;

CO3/aBaTh MOJIEH C BBIICTICHHEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa U
MpEJCTaBJICHHEM KX B  IMPOCTPAHCTBEHHO-TpaQUUYECKOW WM  3HAKOBO-
CUMBOJIMYECKOM (hopme;

OTIpeAeIATh BUbI KIIACCU(UKAIINU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYIIECTBIISITH MPSIMOE ASTYKTUBHOE JOKA3aTENIbCTBO.

Paszgena «MeraLiab»

IIpeomemmnuie pezyromamol 00yUeHUs.
VYyamuiics 10JKEH YMeTh:

WCIIOJIB30BaTh TPHU XApAaKTEPUCTUKE METAUIOB M WX COCAUHEHUN TOHSATUS
«METAIBI»,  «PSAI  AKTUBHOCTH  METALIOB»,  «IIIEJIOYHBIE  METaJuIbD»,
«ILEJIOYHO3EMEIIbHbBIE  METaJUIbD», HCIOJIb30BaTh MX TMPU  XapaKTEPUCTHUKE
METAJIIOB;

JaBaTb  XApaKTEPUCTUKY XHUMHYECKHUX  BJEMEHTOB-METAUIOB  (ILETOYHBIX
METAJJIOB, MarHus, KaJbIUs, QJIIOMHUHHS, >Kelie3a) 10 HX TOJIOKEHHIO B
[Tepuonnueckoit cucreme xumuyeckux osaemeHtoB [J[. WM. Menzaeneesa
(XMMUYEeCKUN 3HaK, TMOPSAKOBBIA HOMEp, NEpHOJ, TIpylna, MNOATpyMa,
OTHOCUTEIIbHAs aTOMHAsI Macca, CTPOCHHUE aToMa: 3apsil SApa, YUCIO0 TPOTOHOB U
HEHUTPOHOB B sifjpe, oOIlee YMCIO AIEKTPOHOB, PACHpPEEICHHUE IIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM; TIPOCTOE BEMIECTBO, (popMysia, Ha3BaHWE W THI BBICIIETO
OKCH/JIa ¥ TUJIPOKCUJIA);
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HA3bIBaTh COSAMHECHHSI METAJIIOB M COCTABIIATH UX (JOPMYIIBI ITO HA3BAHUIO;
XapaKTepu30BaTh CTpoeHHe, oO0mue (u3nUeckue M XUMHUYECKHE CBOICTBa
MIPOCTHIX BEIIECTB — METAJLIOB;

OOBSICHATh 3aBUCUMOCTh CBOWMCTB (WJIM TPEACKA3bIBaTh CBOMCTBA) XUMHUYECKUX
3JEMEHTOB — METalIoB (paguyc, METAJNIMYECKUE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMblX HMH
COCIMHEHHH (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHUIOB M THUJIPOKCHUIOB,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MojoxeHus B lepuonnyeckoit
cucteMe xuMuueckux snemenToB /. . Meneneena;

ONKCHIBATh OOIIME XUMUYECKHE CBONCTBA METAJJIOB C MOMOUIbIO €CTECTBEHHOIO
(pyccKoro UM pOJHOTO) SI3bIKA U A3bIKA XUMUHU;

COCTABJISITh MOJICKYJIIPHBIC YPABHEHUS PEaKLUid, XapaKTePU3YIOIUX XUMUUYECKUE
CBOMCTBa METAJUIOB M HUX COCJIMHEHHUM, a TaKKe DJIEKTPOHHBIC YpaBHEHUS
MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpaBHEHUS SJEKTPOJMTHUUECKOW JHUCCOLMALMMA, MOJEKYJISIpPHbIC, TIOJIHBIE U
COKpAIllCHHbIC MOHHBIC YPAaBHEHUS PEAKIINI C YHaCTHEM JICKTPOIUTOB;
yCTaHaBIMBaTh TMPUYMHHO-CICJICTBEHHBIE CBSI3UM MEXIy CTPOSCHHUEM aroma,
XUMUYECKON CBSI3bI0, THUIIOM KPHUCTAJUIMUYECKOW PEHIeTKH METAIOB U HX
COEUHEHMH, UX 00IKUMHU (PU3UYECKUMU U XUMUYECKUMU CBOMCTBAMU;
ONHUCHIBATh XUMUYECKHE CBOMCTBA IIEJTOYHBIX U MICTIOYHO3EMEIBHBIX METAJIOB, a
TaKKe ATIOMUHUSA W Kejle3a U UX COCAUHEHUU C TOMOINBI0 E€CTECTBEHHOTO
(pyccKoro UM POHOTO) SI3bIKA U A3BIKA XUMUMU;

BBITIOJIHSITh, HAOJNIOAATh W ONUCHIBATH XUMHUYECKUM  DKCIIEPUMEHT IO
pPacro3HaBaHUIO BAXKHEUIIINX KATHOHOB METAJNIOB, THAPOKCH/I-HOHOB;
9KCIIEPUMEHTAIILHO HMCCIIeI0OBAaTh CBOMCTBA METAJNIOB M MX COEIWHEHUH, peliarh
AKCIIEPUMEHTAIILHBIE 3a/1a4H 110 TeMe «MeTasuibly;

OMUCHIBATh XUMUYECKUNU SKCHEPUMEHT C TMOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO
WJTU POJTHOTO) SI3bIKA U S3BIKAXUMHUH;

MPOBOAMWTH pacyeThl MO0 XHUMHYECKUM ¢GopMylaM U YpaBHEHHSIM pPeaKIluii,
MPOTEKAIOIINX C YYaCTUEM METAJUIOB U UX COECIUHEHUH.

MemanpeomemHvlepe3yibmamul 00)yYeHUS.
VYyamuiicst JOJKEH YMeTh:

paboTaTh MO COCTAaBIEHHOMY IUIaHY, HCHONb3ys Hapsly C OCHOBHBIMH U
JIONIOJTHUTENbHBIE CPEJCTBAa (CIPABOYHYIO JIMTEPATypy, CIOXKHBIE NPUOOPHI,
cpenctsa MKT);

C TIOMOIIBIO YYHUTENsl OTOMpaTh JUIsl pelleHHs y4eOHbIX 3a1ad HeoOXOAMMBbIe
CJIOBApH, SHUMKIIONEINH, CIIPABOYHUKH, SJIEKTPOHHBIE JUCKH;

COIOCTABJIATh M OTOMpaTh MHPOPMALMIO, TOJYYEHHYI0 M3 Ppa3IMYHBIX
MCTOYHUKOB (CJIOBapH, SHLUUKIIONEANH, CIPABOYHUKH, SJIEKTPOHHBIE AUCKH, CETh
WnTepHuer);

NpeCTaBIATh MH(OpMAIMIO B BUAE TAOJIUI], CXEM, OIIOPHOTO KOHCIEKTa, B TOM
gucie ¢ npumenenuem cpeacts UKT;

0(QOpPMIISITH CBOU MBICIIA B YCTHOW U MMUCbMEHHOM pedH C Y4ETOM CBOMX Y4EeOHBIX
1 KU3HEHHBIX PEUEBBIX CUTYallUH, B TOM 4Hclie ¢ npumeHenueM cpencts MKT;
COCTABJIATh PELICH3UIO HA TEKCT;

OCYLIECTBIIATH JOKA3aTeIbCTBO OT IIPOTUBHOTO.

Paznen «IIpaktukym 1. CBoiicTBa MeTALJIOB M UX COCUHEHUID»

IIpeomemnvie pezynomamol 00yueHus.
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VYyamuiics 10KEH YMeTh:

oOpariaThcs ¢ 1abopaTopHBIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU TPUOOpPaMU B
COOTBCTCTBUH C ITpaBHUJIaMH TCXHUKHU 6e3OHaCHOCTI/I;

HAOMIOIaTh 32 CBOMCTBAMH METaNIOB M UX COEIWHEHUN U SBICHUIMH,
MIPOUCXOJSIIUMH C HUMU;

ONUCHIBATh XUMHUYECKUNU SKCHEPUMEHT C IMOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO
WJIU POJTHOTO) SI3bIKA U S3bIKA XUMHH;

JIeJIaTh BBIBOJIBI 110 pe3y/bTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.

Memanpeomemuule pe3yibmamsl 00yUeHUs.
VYyamuiics T0JDKEH yMeThb ONpenessiTh, UCXOAS W3 yuyeOHOH 3amaud, HEOOXOIUMOCTh
WCTIOJIb30BaHU s HAOIOICHUS WITH YKCIICPUMEHTA.

Paznen «Hemeranann»

IIpeomemmnuie pezynomamol 00yUeHUs.
Yyamuiics 10JKEH YMeETh:

UCIIOJIB30BaTh MPHU XAPAKTEPUCTUKE METAJUIOB U MX COECIMHEHHM MOHATHUS
«HEMETAJIbl», «TaJOTeHbl», «AJUIOTPOIIHBIE BUJOU3MEHEHHUS», <GKECTKOCTb
BOJIbI», «BPEMEHHAs! KECTKOCTb BOJABI», «IIOCTOSIHHAS JKECTKOCTh BOABI», «00ILas
KECTKOCTb BOJbD»;

JaBaTh  XapaKTEPUCTUKYXUMHYECKMX  3JIEMEHTOB-HEMETAJUIOB  (BOAOPOJA,
raJIoTeHOB, KHUCIIOpOna, cephl, a3ora, ¢ocdopa, yriepoaa, KpeMmHHUs) MO HUX
nonoxkenuro B llepuonnueckoy cucreme xuMuueckux siemeHto [J[. WM.
MenneneeBa (XMMUYECKUM 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, TPYINA, MOJI-
rpymma, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aroMma: 3apsi siapa, YUCIIO
MPOTOHOB W HEWTPOHOB B sApe, OOIIee YHCIO AIIEKTPOHOB, pPACHpPECIICHHE
3JIEKTPOHOB IO 3JEKTPOHHBIM CJIOSIM; NPOCTOE BEIIECTBO, GopMysa, Ha3BaHUE U
THII BBICILIETO OKCHAAa UTHAPOKCUAA, (hOpMyIIa U XapakTep JIETy4ero BOJ0POIHOIO
COCMHEHMUS);

Ha3bIBaTh COEAMHEHMSI HEMETAJIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BAHMUIO;
XapaKTepu30BaTh CTpPOEHUE, o0ImMe (U3MYEeCKHe M XHMHUYECKHE CBOICTBa
IIPOCTHIX BELIECTB — HEMETAJIJIOB;

OOBSACHATh 3aBUCHUMOCTH CBOMCTB (WJIM NpeACKa3bIBaTh CBOMCTBA) XMMHUYECKHX
AJIEMEHTOB — HEMETaIoB (paauyc, HEMETa/NINYeCKHUEe CBOMCTBA 3JIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX HMHU
COEIMHEHMUH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHUJOB U TMJIPOKCHJIOB,
JETy4UX  BOAOPOIHBIX  COCAMHEHUH,  OKHMCIUTEIbHO-BOCCTAHOBUTEIILHBIE
CBOICTBa) OT moJsioxkeHus B [leproauueckoil cucreMe XMMUYECKHUX 371eMeHTOB /].
H. Menneneena;

ONKCHIBaTh  OOIIME XUMHUYECKHE CBOMCTBA HEMETAJUIOB C  MOMOUIBIO
€CTECTBEHHOT'0 (PYyCCKOTO UJIH POJHOTIO0) SI3bIKA U A3bIKa XUMUHU;

COCTABJIATh MOJIEKYJIIPHBIE YPABHEHUS PEAKLIUM, XapaKTEPU3YIOIUX XUMUYECKUE
CBOMCTBA HEMETAUIOB U UX COEAVMHEHUHN, a TaKKE JJIEKTPOHHBIE YpPaBHEHMUs
IIPOLIECCOB OKUCIIEHHUSI-BOCCTAHOBIICHHS;

YPaBHEHUsl DJIEKTPOJMTUYECKOW JHUCCOLMALNUA; MOJEKYISpHbIEC, IIOJHBIE H
COKpAILICHHBIE HOHHBIE YPABHEHHUS PEAKIIUM C Y4aCTUEM DJIEKTPOJIUTOB;
YCTaHAaBIUBATh IPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXKJYy CTPOCHHUEM aToMa,
XUMHUYECKON CBS3bIO, TUIIOM KPHUCTAJUIMYECKOM PEIIETKH HEMETAIOB M HX
COeAMHEHUH, WX Oo0mUMH (QU3MUYECKUMH M XHUMHYECKMMH CBOMCTBaMU;
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ONMKCHIBATh XUMHUYECKHE CBONCTBAa BOJOPOJA, TAJIOTCHOB, KHUCIOPOJA, CEPHI,
azota, (ochopa, rpadura, anmaza, KpeMHUS M UX COCAMHEHHH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U S3bIKA XHUMHUH,

ONKCHIBATh  CIOCOOBI  YCTpAHEHUS  JKECTKOCTH  BOJbl M BBINOJIHATH
COOTBETCTBYIOLIMIA UM XUMUYECKUN SKCIIEPUMEHT;

BBIMOJHATh, HAOMIOAATh U ONHUCHIBATh XUMHUYECKHH OSKCIEPUMEHT IO
pacro3HaBaHUIO MOHOB BOJOPOAA U aMMOHMs, cylb(dar-, kapOoHAT-, CHUIMKAT-,
docdar-, xsmopua-, OpoMuI-, HOTUA-UOHOB;

9KCIIEPUMEHTAIILHO HMCCIIeI0BaTh CBOMCTBA METAJNIOB M MX COEIMHEHUH, peliarh
SKCIIEpUMEHTAJIbHBIC 3a/1auu 1o TeMe «Hemeramiby;

OMKCHIBATh XMUMHUYECKUN SKCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOro
WJIM POJTHOTO) SI3BIKA U SI3bIKA XHUMHUH,

IPOBOAMTH pacyeThl IO XUMHUYECKUM ¢opMyliaM U YpaBHEHHSIM pPEaKiuii,
MPOTEKAIOIINX C YYaCTUEM HEMETANIOB U UX COCTUHEHHI.

Memanpeomemnmvie pe3yiomamol 00yUeHUs.
Yyamumiics 10JKEH yMeTh:

OpPraHu30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B TrpymIme (pacupeieisTh POy,
JIOTOBapHUBATHLCS JIPYT C IPYTOM H T. 11.);

IpEIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELLICHUI;

NOHMMAaTh TPUYHMHBI CBOCTO HEYCIeXa M HAXOMUTh CHOCOOBI BBIXOJA W3 ITOM
CUTYAIIUH;

B JMAJIOT€ C YYUTEJEM YUYHUTHCS BBIPAOATHIBATh KPUTEPUU OLEHKH M ONPEACTISATH
CTCIICHb YCIICIIHOCTU BBIITOJHCHHA cBOEH pa6OTI)I u pa60TbI BCEX, UCXOOsd U3
HUMEIOIINXCS KPUTEPHUEB; COBEPUICHCTBOBATh KPUTEPHU OLEHKH U IMOJIB30BATHCS
HMH B XOJIC OLICHKH M CAMOOIICHKH,

OTCTaMBaTh CBOK) TOUKY 3PCHUS, apTyMEHTHPYS €€;

MOJITBEPKJIaTh ApTYMEHTHI (pakTamu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh OPYTUX, MBITATHCSI IPUHUMATH JIPYTYIO0 TOUKY 3pEHUS;

OBITH TOTOBBIM U3MEHUTH CBOIO TOYKY 3pCHUA;

COCTaBJIATH pedepar 1o onpeneaecHHoi popme;

OCYIIECTBIISITh KOCBEHHOE Pa3IEUTEIBHOE JJOKA3aTEIbCTBO.

Paznen «Ilpaktukym 2. CBoiicTBa COeIMHEHUH HEMETAJIOBY

IIpeomemnvie pe3ynomamol 00yueHus.
VYyamuiicst JOJKEH YMeTh:

oOpamiatbes ¢ 1a00paTOPHBIM 000PYI0BaHUEM U HarpeBaTeIbHBIMU MPUOOpPaMu B
COOTBETCTBHUH C IPABUJIAMU TEXHUKH O€30M1aCHOCTH;

HaOMIO/IaTh 3a CBOWCTBAMHM HEMETANIOB W HX COEIUHEHUN U SBICHUSIMH,
MPOUCXOJSAIIMMH C HUMU;

ONMCHIBATh XMMHMUYECKUH DKCIEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYyCCKOIo
WIJIM POJTHOTO) SI3bIKA U SI3bIKA XMMUH;

JIeNIaTh BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

Memanpeomemmnule pe3yiomamsl 00yUeHUsL.
VYyamuiicss TOMKEH yMeTh OIpeneisaTh, UCXOAS M3 y4eOHOW 3amaud, HEOOXOIUMOCTh
WCITOJTH30BaHUS HAOIOICHUS UITH DKCIIEPUMEHTA.
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TemaTnuyeckoe NJIAHMPOBAHHE C YKA3aHHEM KOJMYECTBA YACOB HA OCBOEHHE
KaKI0M TeMbI

8 ximacc (68 u)
Ne KoumnuecrBo | KonTpo
IIpakTHYeckue
Ha3Banue Tembl (pa3jaesa) 4acoB Ha | JbHbIEC 6
H3y4yeHue padoThI panoTH!

1. | Beenenue 4

2. | ATOMBI XUMHUYECKHX AJICMCHTOB 8 1

3. | IlpocTeie BemecTBa 6 1

4. | CoeqnHeHnsI XUMAYECKUX DIIEMEHTOB 13 1

5. | 3meHeHus1, pOUCXOSIINE C BENECTBAMHU 12 1

6. [Tpaktukym 1. IIpocreiimue onepauuu ¢ 5 5
BEIIECTBOM

7 PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 18 1
JIEKTPOJIUTOB

8 [TpakTukym 2. CBoOiicTBa pacTBOpPOB 1 1
JIEKTPOJIIUTOB

9. | IloBTrOpeHue 1 1

Hroro 68 6 6
9 xiacc (68 )
Ne KoinuectBo | Konrpo
IIpakTHyeckue
HasBanmue Temsl (pa3jaena) 4acoB HA | JbHBIE 6
n3y4eHue padoThl PADOTLL

1 OO01mas xapakTepucTHKa XHMAECKHX 11 1
HJIEMEHTOB M XUMUUYECKHUX PEaKIUid

2. | Metamib 16 1

3 [Tpaktukym 1. CBoiicTBa METANIOB U UX 9 5
COETMHEHU I

4. | Hemeramisl 26 1

5 [TpakTukym 2. CBOiicTBa HEMETANIOB U UX 3 3
COETMHEHU I

6 O0600611eHre 3HaHU TI0 XMMHH 3a KypC 10 1
OCHOBHOM IIKOJIbI

Hroro 68 4 5
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