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1. Hﬂa}mpyeMLle pe3yJbTaThbl 0OCBOCHUS yqeﬁﬂoro npeamMera, Kypca

JINYHOCTHBIE Pe3yJIbTATHI

JIMdHOCTHBIE  pe3yAbTAaThl  OCBOEHHUS  MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa30oBaHUs JIOCTUTAIOTCS B XOA€ OOyYeHHMs] XHMHH B €IUHCTBE Y4YeOHOW H
BOCIIUTATENILHOU JesiTebHOCTU OpraHu3aiu B COOTBETCTBUU C TPAIUIIMOHHBIMU POC-
CUHCKUMU COLIMOKYJIbTYPHBIMU M JyXOBHOPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHSTHIMU B
o0lIIecTBE MpaBWJIAMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3Ha-
HUS, CAMOPAa3BUTHUS U COIMANM3AIMKN 00ydaromuxcs. JINUHOCTHBIE pe3ynbTaThl OTpa-
&KaroT c(hOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTH:

1. llampuomuueckozo 6ocnumanus

1) IEeHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HacJe[ul0, TIOHUMAHHUS 3HAYEHUS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHOW WH(pOpmaimen o
MEPENOBBIX JIOCTHKEHHMSIX M OTKPBITUAX MHPOBOW M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIIECTBA;

2. I'paxcoanckozo eocnumanus

2) TpeacTaBiIEHUS O COIUAIBHBIX HOPMax U TMpaBWiIaX MEXITUYHOCTHBIX
OTHOIICHUH B KOJJIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIEA0BATENBLCKONW, TBOPUECKON U JPYTUX BHIAX JIEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH MPU BHIMOJIHEHUU YYEOHBIX,
MMO3HABATEIbHBIX 33]]a4, BBIINOJHEHUH XHUMHYECKUX HSKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOMOHUMAHUIO M B3aUMOIIOMOIIM B MPOIIECcCe
ATOW y4eOHON AESITENbHOCTH; TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE W TMOCTYIKH
CBOMX TOBApHIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTIEICTBUNA MOCTYTKOB;

3. I]ennocmu nayunozo no3nanus

3) MHPOBO33pPEHYECKUX MPEJCTABICHUNA O BEIIECTBE U XUMHUUYECKOM PpEaKIIUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISAIOIINX OCHOBY
JUIsl TIOHUMaHHUS CYIIHOCTHM HAy4YHOM KapTHHBI MUpa; MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX YETOBEKa C MPUPOIHON Cpeoi,
O pOJIM XUMUH B NTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYEHHWE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOUMBIX JUTsl OOBSICHEHUST HAOIIOAAaEMBIX TIPOIIECCOB U SBJICHUH;

5) no3HaBaTenbHOM, HHPOPMAIIMOHHONW U YATATEIHCKOU KYJIbTYPhl, B TOM YUCIIE
HABBIKOB CaMOCTOSATEIbHON paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATypOH,
JOCTYITHBIMH TEXHUYECKUMHU CPEICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTUI;

6) uHTepeca K OOYYEHHUIO U TO3HAHWIO, JIOO03HATEIBHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEILCKON JIEITEIILHOCTH, K
OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHsI OOy4EHHUS B TaJIbHEHIIIEM;

4. @opmuposanus Kyabmypsl 300p08bs

7) OCO3HAHHWS IIEHHOCTU KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKU3HU, OCO3HAHUS TOCJIEACTBUA W
HEMPUATUS BPEIHBIX MPHUBBIYEK (YMOTpPEeOJEHUS aaKOrojsi, HAPKOTHUKOB, KypeHUs),
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HE00XOIMMOCTH COOJIIOJIEHUS MPaBUII OE30MaCHOCTH MPU OOpaIeHUH C XUMHUYECKUMU
BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

5. Tpyooeozo éocnumanusn

8) uHTEepeca K MPaKTUIECKOMY U3YUYEHHIO Mpodeccuil U Tpyaa pa3InyHOro poja,
YBOKEHUE K TPYAy W pe3yibTaraM TPYIOBOW ACSITETLHOCTH, B TOM YHUCIIC Ha OCHOBE
MPUMEHEHUS TIPEAMETHBIX 3HAHUHM MO XWMHH, OCO3HAHHOT'O BHIOOpA WHAMBUAYAITEHON
TPACKTOPUM TPOAODKEHHs] 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOILECTBEHHBIX HMHTEPECOB W NOTPEOHOCTEH; YCIEUIHOM
npoecCHOHaTbHON NESATETPHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHHIA,; TOTOBHOCTH
aJanTHUPOBATHCA B PO ECCUOHANIBHOU CPEE;

6. Ikon0zuueckozo éocnumanun

9) sKomOrvYecKH I1eIecO00pPa3HOr0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUSA, MOHUMAHMS LEHHOCTH 3J0POBOIO U
Oe3omacHOro o0Opas3a JKHU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY
(buU3HUECKOMY U TICUXUYECKOMY 3/J10POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOJICHUS MPaBUII
Oe3omacHOro TOBEAEHUST mpu paboTe C BEMIeCTBAMH, a TakKe B CHTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

10) ciocoOHOCTH TIPUMEHSTH 3HAHMS, MOYYaeMbIe TPU MU3YUCHUH XUMUU, IS
pElIeHUS 3aJ]1a4, CBA3aHHBIX C OKPYIKAIOIIEW MPUPOAHOU CPEAOU, MOBBILICHUS YPOBHS
HKOJIOTUYECKON KYJIBTYpbI, OCO3HAHHUS TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX Mpo-
0JIeM ¥ TTyTeH UX PElIeHUs ITOCPEACTBOM METOI0B XUMHH;

11) 9SKOMOrMYECKOro MBIIUICHHUS, YMEHHUA PYKOBOJACTBOBATHCS UM B
M03HABATEIHLHON, KOMMYHUKATUBHOU U COITMAIBHON TTPAKTHKE.

MeTtanpeaMeTHbIe pe3yJIbTaThI

B cocraBe MerampenMeTHBIX pPE3yJbTAaTOB  BBIACHSAIOT 3HAYUMBIC IS
(GbOopMHpPOBAaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TMOHATHS (3aKOH, TEOpPHsl, MPHUHIIHII,
runore3a, ¢akt, cUcTeMa, MPOIECcC, IKCIEPUMEHT U Jp.), KOTOPhIE MCIOJIb3YIOTCS B
€CTeCTBEHHO-HAYYHBIX YUYE€OHBIX MpPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHWUW U3 ITUX
MpeaMeToB (POPMUPOBATh MPEACTABICHUE O IIEIOCTHOW HAYYHOW KapTUHE MUpa, |
YHUBEpCAJIbHBIC ydeOHBbIC ACHCTBUS (TMO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJIs-
TUBHBIE), KOTOphIEe O0ECreurnBaOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOM 1eITETbHOCTH.

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS 00pa30BaTEIbHOW MPOTPaMMBI IO
XUMHUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIHHBIMY JCHCTBUSMH, B TOM
quclie:

bazoevimu nocuueckumu oeiicmeuanu:

1) yMEeHHEeM HCIONb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHHWHM: pPacKphIBaTh CMBIC XUMUYCCKHUX TOHATHH (BBIACTATh WX XapaKTEPHBIE
MPU3HAKN, YCTAHABIMBATh B3aWMOCBSI3b C JIPYTUMU TIOHATHSIMH), HCIOJIb30BATh
MOHATHUS JJI1 OOBSICHEHUS OTACNbHBIX (PAKTOB U SBJICHMI; BHIOUpATh OCHOBAHUS M
KpUTEpPUH JJIs  KJIAcCU(UKAIMU XWMHUYECKUX BEIIECTB M XUMHUYCCKUX PEaKIIHii;
yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMH W3YUYEHUS; CTPOUTH
JIOTUYECKUE pacCyXIeHus (MHIYKTUBHBIC, ICTYKTHBHBIC, [0 aHAJOTHH); JeIaTh
BBIBOJIBI U 3aKJTFOUCHHUS;
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2) yMEHHMEM IMpPUMEHATh B IMPOLIECCE MO3HAHUSA TMOHATHS (NMPEIMETHBIE U
MeTanpeAMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJb3YEMblE B XHUMUH,
npeo0pa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHMHHM MOJIEJIbHBIE NPEICTABICHUS —
XMMHUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (GopMmyna U ypaBHEHUE XHUMUYe-
CKOM peakluu — MpU pelIeHHH Y4eOHO-TIO3HABATENbHbIX 3a7ad; C Y4ETOM 3THUX
MOJIEJIbHBIX MPEJICTABJIEHUN BBISIBISATH U XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BE-IECTB U XUMHUECKHX PEAKLUH; BBISBIATH
o0uIMe 3aKOHOMEPHOCTH, NPUYUHHO-CIECICTBEHHbIE CBS3M U MPOTHBOPEUYUS B
U3y4aeMbIX MpoLeccax M SABJICHUSX; Npearatb KPUTEPHHM ISl BBISBICHUS 3THX
3aKOHOMEPHOCTEN W MPOTUBOPEUUIN; CAMOCTOSTEIBHO BBIOMpPATh CHOCOO pEIICHHUS
y4eOHOHM 3a7auM (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEILEHHUS, BbHIOMpATh HaumOosee
HOAXOASIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

bazoevimu uccneooeamensvckumu oeicmeuamu

3) yMEHHMEM HCIIONb30BaTh ITOCTABJIEHHBIE BONPOCHI B KaueCTBE HHCTPYMEHTA
NO3HAaHMs, a TAaKKE€ B KaueCTBE OCHOBBI Jsi (D)OPMUPOBAHHUS TMIOTE3bl MO MPOBEPKE
[IPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

4) npuoOpereHHe OmNbITa O IUIAHUPOBAHMIO, OPraHU3allMUd M IPOBEJICHUIO
YUYEHMYECKMX  OJKCIEPHUMEHTOB: yMEHUE HaOmoAaTh 3a  XOAOM  Ipolecca,
CaMOCTOSITETILHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpoBaTh OOOOIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATH OTYET O
poJEIaHHON padoTe;

Pabomoit c ungpopmayueii

5) yMeHueM BbIOMpATH, AHAIM3UPOBATH U HUHTEPHPETUPOBATH HHPOPMALIUIO
pa3INyYHBIX BUAOB M (OPM MPEACTABICHUS, MOITYy4aeMyl0 W3 pa3HbIX HCTOYHHUKOB
(HayyHO-TIONYyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CIPaBOYHbIE MOCOOUS,
pecypcel MIHTepHeTa); KPUTUYECKHM OLEHUBATH MPOTUBOPEYMBYIO M HEJOCTOBEPHYIO
nHpopMaIuio;

6) yMEHHEM MPUMEHATHh Pa3IMYHbIE METOMBI M 3alpOChl MPU MOHUCKE U OTOOpE
UHGOpPMAIIMU U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOIUMBIX JIJISl BBIIIOJIHEHUS y4EOHBIX
M TI03HABaTEJIbHBIX 3a/ad OMNpEAEeNEHHOr0 THIA; NMPUOOpPETEHUE OMmbITa B 00JACTU
UCTIOJb30BaHUS  MH()OPMALIMOHHO-KOMMYHHKATHUBHBIX ~ TEXHOJOTHM,  OBIaJCHHE
KyJIbTYpOH  aKTUBHOIO  HCIIOJb30BAaHUS  PA3NMYHBIX  IMOUCKOBBIX  CHCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIbHYI0 (OpMY MpeACTaBiICHUS HHPOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aa4M HECIOKHBIMU CXEMaMH, JuarpamMmamu, JpyruMu
dhopmamu rpadUKu U UX KOMOWHAIUSIMU;

7) yYMEHHMEM HCIONb30BaTh W AHAIM3UPOBATH B Mpolecce Y4YeOHOW U
UCCIIEIOBATEIbCKON JESITENTbHOCTH HMH(POPMALMIO O BIMSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIoLel MPUPOTHON cpebl

Ynueepcanvonvimu kommynuxamuenvimu oeiicmeuamu

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XO/€ AUAIOra W/WiIN JUCKYCCUH) IO CYLECTBY
o0cyxxaaemMon TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHNS OTHOCUTEIHHO BBITOIHEHUS
MPEIOKEHHOM 3aa4H;
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9) mpuoOpeTeHue OIbITa MPE3CHTAIMU PE3YJIHTATOB BHIMTOJIHEHUS XUMHUYECKOTO
AKCIIEPUMEHTa (JTA0OPATOPHOIO OMbITa, JIA0OPATOPHOM pabOTHl MO HCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

10) 3anMHTEpEecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IO3HABATEIbHOW W
HCCIIEIOBATEIBLCKON JIESITEIHLHOCTH MPHU PEIICHUM BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE
yaéra OOIMX MHTEPECOB M COTIACOBAHMS MO3HUIHKA (00CYXICHUSI, OOMEH MHEHHUSMHU,
«MO3TOBBIE€ IITYPMBI», KOOPJIUHAIMS COBMECTHBIX JCHCTBUM, ONpPENEICHUE KPUTEPUEB
0 OIICHKE KaYEeCTBA BBIMOJHEHHOU pabOTHI U JIp.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

11) yMeHHEeM caMOCTOATEIbHO ONPENENsATh IENH JeATeIbHOCTH, TJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBAaTH W NPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeTLHOCTh, BBIOMpATh Haubosiee A(P(PEKTUBHBIE CIOCOOBI pEIICHHS YYEOHBIX U
MO3HABATEIbHBIX  3aJlay, CaMOCTOSITEIbHO COCTaBJISITh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM NPU BBIIIOJHEHUU 3aIaHUM C YYETOM IOITYyUECHUS
HOBBIX 3HAaHUN 00 H3Yy4YaeMBIX OOBEKTAX — BEUIECTBAX W PEAKIMIX; OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO PE3YIbTaTa 3asiBJICHHOMN 1LIETH;

12) yMeHHeM HCIOJIb30BaTh W AHAJIM3MPOBATh KOHTEKCTHI, MNpeiJiaraeMbie B
YCJIOBHUHM 33/IaHUMN.

IIpexmeTHBIE pe3yJIbTATHI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB 10 OCBOCHHUIO 00s13aTEILHOTO COEp KaHus,
YCTAHOBJICHHOT'O JTaHHOW MPUMEpPHOM pabouel mporpaMMoid, BBIJIEISIOT: OCBOCHHbBIC
OOy4YarOIIMMUCS HAYYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUH, CEU(PUIECKUE IS
MpeaMEeTHON 007acTh «XUMUs», BUABI ACATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHMS,
€ro MHTEPIpETaINH, MPEOOPaA30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsIX.

[IpenmeTHBIC pE3yabTATHl TMPEACTABICHBI MO TOoAaM OOYYEHUS W OTPaKaroT
c(hOpPMHUPOBAHHOCTH y 00YYAIOIIUXCS CIECTYIONINX YMEHUM:

8 KNIACC

1) packpvieames cmblci OCHOBHBIX XWMHUYECKHX ITOHSATHH: aTOM, MOJIEKYIIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIbHAs AaTOMHasi W MOJIEKYJIsIpHash Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MacCoBas JOJIsI XUMUYECKOT0 AJIEMEHTa
B COCJIMHECHUU, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPHUIIA-
TEIbHOCTh, CTEMEHb OKHWCJICHUS, XMMHUYECKas peakius, KiacCU(pUKAIUS PEaKIuid:
peaKluu COeIUHEHMs], PEaKlUd Pa3JI0KEHHUs, PEaKIMy 3aMEeUIEeHUs, peaKuu OOMeHa,
9K30- M DHAOTEPMHUUECKUE PEAKIUU; TEIUIOBOM 3(h(EKT peakiuu; siApo aroMa, dJeK-
TPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalIb, PAIUyC aTOMa, XUMUYECKasl CBS3b, MOJISIpHAS
Y HEMOoJspHasi KOBAJEHTHAas CBsI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHHOH, PacTBOP,
Mac-coBas 10J1s1 BelllecTBa (IPOLIEHTHAsI KOHIIEHTPAIusi) B pacTBOPE;

2) unniocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH (cM. 1. 1) u
MPUMEHSITh 3TU MOHSATHUSA MPU ONMKMCAHUU BEUIECTB U UX MPEBPAILICHUM;

3) ucnonvzosames XMMAYECKYIO CUMBOJIUKY JIJISi COCTABJICHUS (POPMYIT BELIECTB U
YpPaBHEHUN XUMUYECKUX PEaAKIU;
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4) onpedensimb BAJICHTHOCTh aTOMOB JJICMCHTOB B OWHApPHBIX COCIUHCHUSIX;
CTENEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; IPUHAIIICKHOCTh BEIIECTB
K OINpeAenéHHOMY KJAcCy COEQUHEHUN Mo QopMynaM; BHJ XUMHUYECKOW CBS3HU
(KOBaJIEHTHAsI 1 MOHHAs1) B HEOPTAHUYECKUX COEAUHEHHUSIX;

5) packpwieams cmoica Tlepuoguueckoro 3akona J[. . MenngeneeBa: 1eMOHCTPH-
pOBaTh MOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBONCTB XMMHUUYECKUX HJIIEMEHTOB OT
ux nonoxenuss B llepmonnueckoill cucTeme; 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaApO; ONuUCbI8aAmb
u xapakmepuzogams Tadnmuunyto dopmy [leprogndeckoil cucTeMbl XUMHUYECKUX JJIe-
MEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs MOATpyIIa (A-rpynmna)» U «modoyHast HoArpyI-
na (b-rpymnma)», Maneie U OONbIINE TEPUOABL, COOMHOCUMb OO0O3HAYCHHSI, KOTOPHIE
umerorcsa B tabnuie «lleproguueckas cucrema xumuueckux snementos /. M. Menne-
JieeBa» C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XHMHMUYECKHX SJIEMEHTOB
(cocTaB u 3apsia sizpa, o0Iee YUCIIO MIEKTPOHOB U PACTIPECIICHHE UX T10 JIEKTPOHHBIM
CJI0SIM);

6) kraccuguyuposamv XUMHUYECKHE ODIIEMEHTBHI, HEOPraHUYECCKHE BEIICCTBA;
XUMHUYECKHE Peakiuu (110 YUCIy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMU BEIECTB, IO TEIl-
no0BoMY 3P dexTy);

7) xapaxmepuzosamv (onucvléams) OOIIME XUMHUYECKHUE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPIKIas OMHCAHWE MPUMEpPaAMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

8) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOI'O CO-
CTaBa; BO3MOXXHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSX;

9) ebluucIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIICCTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JEMEHTa Mo (opMysie COEAMHEHHS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM pPeaKIny;

10) npumensmos OCHOBHBIC ONEPAIIUH MBICIUTEILHOMN JACATEIBHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIIeHHE, CUCTEMATU3AlINIO0, KIaCCU(UKAIIUIO, BBISIBIICHUE MPHU-
YUHHO-CJICICTBEHHBIX CBSI3€M — 11 W3Y4YEHUS CBOMCTB BEHIECTB M XUMHUYECKHUX
peakIui; €CTECTBEHHO-Hay4YHble METOJbl TO3HAHUSI — HaOJIIJICHUE, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (peaIbHBIN 1 MBICIICHHBIN );

11) creoosame nipaBUIIaM IOJIb30BAHUS XMMHUYECKOH MOCYI0H M 1a0OPaTOPHBIM
o0Opy/lIOBaHMEM, a TaKXKe MpaBwiiaM OOpallleHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTBITOB O TOJYICHHUIO U
COOMpaHUIO0 Tra3000pa3HBIX BEIIECTB (BOAOPOJAa U KHUCJIOPOAA), MNPUTOTOBIECHUIO
PacTBOPOB C OMNPEIECIEHHON MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TPOBOJAUTh XUMHUYECKUE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIBI0 MHAUKATOPOB (JIakMyc, (heHOoI(TaNenH, METUIIOPAHK U JIP.).

9 KJIACC

1) packpvisame cmbici OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUYECKUHN 3JIEMEHT,
aToM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJI0XXHOE BEUIECTRO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas pPEaKIus,
XUMUYECKasi CBS3b, TEIIOBOM 3(PGEKT peakinu, MOJib, MOJSPHBIA 00BEM, PacTBOD;
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIECKTPOIUTHYECKAS TUCCOLUALNS, PEAKIIMU HOHHOIO



oOMe€Ha, KaTajau3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMbIE PEAKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIIUTEINb, BOCCTAHOBUTEIb,
OKHCJIEHME UM BOCCTAHOBJIEHHE, aIOTPONUs, aM(pOTEPHOCTb, XHUMHUYECKas CBS3b
(KOoBaJICHTHAsI, NOHHAS, METAIIMYECKAs), KPUCTAIUIMYECKAs! PEIETKA, KOPPO3Usl MeTall-
JIOB, CIUIABbI; CKOPOCTh XMMHUYECKOW peaklvu, MPeAesbHO JO0MYyCTUMAasl KOHLIEHTpaIuUs
(ITAK) BemiecTna;

2) unnrocmpupogams B3auMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU (CM. 1. 1) u
MPUMEHSThH 3TU MOHATHS IPYU OMUCAHUM BELIECTB U UX MPEBPALCHUM;

3) ucnonvzosames XUMAYECKYIO CUMBOIUKY JJISi COCTABJICHUST (POPMYIT BELIECTB U
YPaBHEHUM XUMUYECKUX PEAKLIUM;

4) onpedensmv BAICHTHOCTh W CTEIEHb OKHCICHHS XUMHUYECKUX JJIEMCHTOB B
COEAMHEHMSIX Pa3JIMYHOIO COCTaBa; IPHUHAJUIEKHOCTb BELIECTB K ONPEACIEHHOMY
KJIACCYy COEAMHEHUI Mo (opMynam; BUJ XUMUYECKOM CBSI3M (KOBaJEHTHAs, MOHHAasi,
MeTaJJINYeCcKas) B HEOPraHWYEeCKUX COEAMHEHUSX; 3apsj] HOHA 110 XUMHUYECKOM popmy-
Jie; XapakTep Cpellbl B BOJHBIX pACTBOPaX HEOPTaHWYECKUX COECTUHEHMM, THI KPUCTAJI-
JMYECKON pEeNIETKA KOHKPETHOI'O BEILIECTBA;

5) packpvisame cmeicn  Tlepuoamueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBAaTh €ro MOHUMAHUE: ONUCLIBAMb U XaApakmepu3oéams TaOIUYHYIO
dopmy Ilepuonnyeckoil CHCTEMBl XHUMHYECKHUX OJJIEMEHTOB: pa3iIuyaTh MOHATHUSA
«rnaBHas noarpymmna (A-rpynmna)» U «mobounas noarpynna (b-rpynma)», manble u
O0JbIIME TEPUOBI; cCOOMHOCUMb 0003HAUYECHHS, KOTOPhIE UMEIOTCS B MEPUOANYECKOM
Ta0JIMLE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsa sapa, o0LIee YUCIIO AIEKTPOHOB U PACIPEEIEHUE UX M0 AIEKTPOHHBIM
CIIOSIM); 00BACHAMb OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUM B Tpe/enax MaJlbIX MEePUOIOB U IIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

6) rraccuguyuposams XUMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIICCTBA;
XUMHUYECKUE peaklMu (MO YHUCITYy M COCTaBY YYAaCTBYIOIIMX B PEAKLHMU BEIIECTB, IO
Ter10BoMY 3G (EKTy, 10 U3MEHEHUIO CTENeHEeW OKUCICHNUS XUMHUECKHUX AJIEMEHTOB);

7) xapaxmepuzoeamv (onucviéams) OOIIHE W CHeNU(PHUSCKHE XHUMHUYCCKHE
CBOMCTBAa MpPOCTBIX W CIOXHBIX BEIIECTB, MOATBEPXkAAsl OMNHCAHUE IPUMEpPAMHU
MOJIEKYJIIPHBIX ¥ MOHHBIX YpaBHEHUI COOTBETCTBYIOIUX XUMUUECKHUX PEaKIIHii;

8) cocmaesnsimv ypaBHEHHUS SIEKTPOIUTHUCCKON JUCCOMUAIUN KHCIIOT, MIS0oYeH
U COJIEH; MOJHbIE U COKpalll€HHbIE ypaBHEHUS peakUuid MOHHOrO oOMEHa; ypaBHEHHUS
peaxkuuii, NOATBEPKAAIOUINX CYIIECTBOBAHNE FEHETUUECKOM CBA3M MEX/Y BEIIECTBAMU
Pa3IMYHBIX KIJIACCOB;

9) packpvisamb  CyNIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHA
MOCPEJICTBOM COCTABJIEHHSI SJIEKTPOHHOT 0 OajlaHCa ATUX PEaAKIIMA;

10) npoenosuposamsv  CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH ITPOTEKAHNUS XMMHUECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

11) ewviuucasims OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOIO 3JIeMEHTa Mo (hopMyse COeTUHEHUs; MACCOBYIO JTOJIO
BELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKLINU;
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12) cneoosamsb nipaBUIIaM TOJIb30BAHUS XMMHUYECKOH IMOCYION M J1TaOOpPaTOPHBIM
o0opyaoBaHMEM, a TakKe IpaBuiaM OOpalleHUs C BElIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU T10 BBITIOJTHCHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TTOJYYCHHUIO U
coOMpaHuIo ra3000pa3HBIX BEMIECTB (aAMMHAKa M YIIIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPIKAAIOIINE KAYSCTBEHHBIH COCTAB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATh ONBITHBIM TMYTEM XJIOPUA-, OpOMHUI-, WMOOWUI-, KapOOHAT-,
docdar-, cunmmkar-, cyiabdar-, TUIPOKCUA-HUOHBI, KAaTHUOHBI aMMOHHUS U HWOHBI
M3YYCHHBIX METAJIOB, TPHUCYTCTBYIONIME B BOJHBIX pACcTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

14) npumensims OCHOBHBIC ONEPALMH MBICIMTEIBHON JEATECIBHOCTH — aHAIM3 U
CUHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMATHU3allMl0, BBISBICHUE NPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H — IS M3Y4YCHHs] CBOMCTB BEIIECTB U XMMHUYECKHX PEAKIIHil;
€CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HaOJI0JICHNEe, U3MEPEHHUE, MOCIHPOBa-
HUE, SKCIIEPUMEHT (peaJIbHBIN 1 MBICIICHHBIN ).

BbInyCKHMK HAYYHTCS:

XapaKTepHU30BaTh OCHOBHBIE METOABI TIO3HAHUWS: HAOJIOJCHHWE, HW3MEpEHUE,
HKCIIEPUMEHT;

ONKCHIBATh CBOWCTBA TBEPJBIX, JKHUJKHX, ra3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIIECTBEHHBIC IPU3HAKH;

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUH «aTOMY», «MOJICKYJIa, «XH-
MUYECKHHA 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0XKHOE BEIIECTBOY, «BAJICHTHOCTHY,
«XUMUYECKAs pEAKIIH», UCTIONb3YS 3HAKOBYIO CUCTEMY XUMUU;

pPacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, TTOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHOM T€OPUH;

pasnuyaTh XUMHUYCCKHE U (PU3NICCKUE SIBIICHUS,

HA3bIBATh XUMUYECKUE DIIEMEHTHI;

OTIPEIENISITh COCTAB BEIIECTB MO UX PopMyIiaMm;

OTIPEISNSITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSAMHEHUSX;

OTIPEIENSITh TUI XUMHUUYECKHUX PEAKIIHIA;

HA3BIBATh NMPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHA;

BBISIBIISITH TIPU3HAKHU, CBUCTEIHCTBYIONINE O MPOTCKAHUN XUMUYECKON PEaKIun
IIPY BBIMOJTHEHUU XUMHUECKOTO OIbITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COEAMHEHUIA;

COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKITUH;

coOro1aTh MpaBuiIa 0e30MmacHor paboThl MPU MPOBEICHUH OIBITOB;

NI0JIb30BaThCS J1A0OPATOPHBIM 0OOPYAOBAHUEM M MOCYI0M;

BBIYHCIISATh OTHOCUTENBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIYHCIIATh MaCCOBYIO JIOJIFO XUMHUYECKOT'0 dJIEMEHTa 10 (popMyJie COSTMHCHNS;

BBIYHCIISATH KOJMYECTBO, 00BEM WIJIM MacCy BEIIECTBA IO KOJIUYECTBY, 0OBEMY,
Macce PeareHTOB WIH MPOAYKTOB PEaKIIHH;

XapaKTepU30BaTh (HU3MUECKUE U XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KHC-
JI0pO/ia U BOAOPO/IA;

MoJIy4aTh, COOMPATh KUCIOPOJI U BOJIOPO/I;

pacrmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: KUCIOPO, BOJOPO;



pacKpbIBaTh CMBICIT 3aKOHA ABOTraJIpo;

PaCKpBIBaTh CMBICII MMOHATUHN «TEIIOBOM 3PP EeKT peakiumny, «MOISIPHBIA 00bEM»;

XapaKkTepu30BaTh (PU3NUECKUE U XUMUUYECKHUE CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICI TIOHSTHUSL «PACTBOPY;

BBIYUCIISTH MACCOBYIO JOJIF0 PACTBOPEHHOTO BEIIECTBA B pACTBOPE;

IIPUTOTOBIIATh PACTBOPBI C ONPEAECICHHOM MAacCOBOM J0JEU PACTBOPEHHOIO Be-
1IECTBA;

HAa3bIBATh COEAMHEHUS U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

XapaKTepu30BaTh (HU3NUECKUE U XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
FaHWYECKHUX BEIICCTB: OKCUJI0B, KUCJIOT, OCHOBAHMM, COJICH;

ONpPEAEHATh NPUHAJICKHOCTh BEIIECTB K ONMPEAEICHHOMY KJIACCy COCIMHEHHU;

COCTaBJISITh (POPMYJIbI HEOPTAaHUYECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;

MIPOBOJIMTH OMBITHI, MOJATBEPKIAIOIINE XUMUUECKHUE CBOMCTBA M3YYEHHBIX KJlac-
COB HEOPTraHMYECKUX BEILIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PAcCTBOPbI KHCIOT M IIEJIOYEW MO M3MEHEHUIO
OKpacK{ UHAUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKY KIaCCaMU HEOPTaHUYECKUX COEIUHEHMUII;

packpeiBath cMbici [lepuonnueckoro 3akona J[.M1. Menneneena;

OO0BSACHATHh (PU3UUECKUN CMBICT aTOMHOTO (TIOPSIKOBOI'0) HOMEpPa XUMHUYECKOTO
3JIEMEHTA, HOMEPOB T'PYIIILI U IIeproaa B nepuoandeckon cucreme .M. Menneneena;

OOBSICHSITh 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
MpeAenax MaJibIX IEPUOJIOB U IIaBHBIX NOATPYIII;

XapaKTeprU30BaTh XUMHYECKUE DJIEMEHTHI (OT BOAOPOJAA A0 KaJbIMsl) HA OCHOBE
uX TOJIOKEHUs B mepuoauyeckon cucreme J[.M. MenneneeBa u 0coOOEHHOCTEN CTpoe-
HUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEPBBIX 2() IEMEHTOB MEPUOIUYECKON CU-
cremsl JI.1. Menneneena;

pacKpbIBaTh CMBICI TIOHSITUN: «XUMUYECKAs CBSI3bY, «3JIEKTPOOTPULIATEIIHLHOCTH Y,

XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTB OT TUIIA KPUCTaJl-
JINYECKOH PELIETKY;

OMpEeNIeNATh BUJ XUMUYECKOU CBSI3M B HEOPTAHUYECKUX COCIUHECHHUSIX;

U300paXkaTh CXEMbl CTPOEHUSI MOJIEKYJ BEUIECTB, 00pa30BaHHBIX Pa3HBIMHU BHUjIa-
MU XUMHYECKHUX CBSI3EH;

pacKpbIBaTh CMBICI MOHATHH «HOH», «KATHOH», «AHUOHY, «IJIEKTPOJUTHI», «HE-
AIEKTPOIIUTBIY, «IJIEKTPOJIUTHUECKAs AUCCOLMALUA», OKHUCIUTEIb», «CTEINEHb OKHC-
JICHUS» «BOCCTAHOBUTEIbY, OKUCICHHUEY, KBOCCTAHOBIICHUEY;

ONpENENATh CTENEHb OKUCIIEHUSI aTOMAa DJIEMEHTA B COCIMHEHUH;

PACKpBIBATH CMBICII TEOPUHU HIICKTPOIUTUUECKON JUCCOLMAIINH;

COCTaBJISAITh YPABHEHUS AIEKTPOJIUTUUECKON TUCCOLMAIMU KUCIIOT, EI0UYEen, COo-
JICH;

OOBSICHSITh CYIIHOCTh MPOIECCa DJICKTPOJIUTHUECKON IUCCOLMAIMU U peaKIui
MOHHOT'0 OOMEHa;

COCTaBJISATh MOJIHBIE U COKpAIlEHHbIE HOHHBIC YPABHEHUS PEaKIUU OOMEHa;

OTIPEIENSITHh BO3MOKHOCTD MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHA;
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IPOBOJUTH PEAKLUHU, MOATBEPKAAIOUIME KAYECTBEHHBI COCTaB pa3IMYHBIX
BELIECTB;

OTPEAENSITh OKUCIUTENb U BOCCTAHOBUTEID;

COCTaBJISITh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN;

Ha3bIBATh (PAKTOPHI, BIMSIOUIME HA CKOPOCTh XUMHYECKOW PEaKIIvH;

KJIACCU(PHUIIMPOBATh XUMUYECKUE PEAKIIUU TIO PA3IMYHBIM MIPU3HAKAM;

XapaKTEpHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBaMHU He-
METaJIIOB;

OPOBOJUTH OMNBITHl MO TOJXYYCHHIO, COOMPAHUIO U HU3YUYECHHUIO XUMHYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOro ra3a, aMMHaKa;

pacno3HaBaTh OINBITHBIM IYTEM Tra3000pa3HbI€ BEIIECTBA: YIVIEKUCIBIA Ta3 H
aMMHAK;

XapaKTepU30BaTh B3aMMOCBSA3b MEXKIY COCTABOM, CTPOEHHMEM M CBOMCTBaMU
METaJIOB;

Ha3bIBaTh OpraHUMYECKWE BellecTBa MO X ¢GopMmyse: MeTaH, 3TaH, JTHUJIEH,
METAHOJI, JTaHOJ, TIJIMLEPUH, YKCyCHas KHCIOTa, AMHHOYKCYCHas KHCJIOTa,
CTE€apUHOBas KUCJIOTa, OJIEMHOBASI KUCIIOTA, TJIFOK03a;

OLICHMBATh BIIMSHUE XUMHUYECKOIO 3arps3HEHHs] OKpYXarolled cpenbl Ha
OpraHu3M YeJIOBEKa,;

IPaMOTHO 0OpaIaThCA C BEIIECTBAMH B TIOBCEITHEBHOM JKU3HU

OIPEAENATh BO3MOXHOCTh IPOTEKAHMSI pEaKMi HEKOTOPBIX NpeICTaBUTENEH Op-
FaHUYECKUX BEIIECTB C KUCIOPOAOM, BOAOPOAOM, METAJLUIAMH, OCHOBAHMUSIMU, TaJiore-
HaMH.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

BBIJIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBLHO TUIOTE3bl O XUMUYECKHX CBOMCTBAaX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKHE
peaKIMu, O XapaKTepe U MPOAYKTaX PA3IMUYHbIX XUMUYECKUX PEAKIIN;

XapaKTepHU30BaTh BEILIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBAThH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY JaHHBIMU XapaKTepUCTHUKAMH BEIIECTBA;

COCTaBJISITh MOJIEKYJISIpHbIE M TIOJHBIE MOHHBIE YPaBHEHHUS MO COKpAIll€HHBIM
MOHHBIM YPaBHEHHUSIM;

IIPOrHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHBIC WU
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIIEHUS 3JIEMEHTOB, BXOISIINX B
€ro COCTaB;

COCTaBJSAITb ypPAaBHEHUS pEaKUWW, COOTBETCTBYIOLIUX IOCIEAOBATEIbHOCTH
MpEBPAILEHHI HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

BBIIBUTaTh M TPOBEPSITh OAKCIEPUMEHTAJbHO THUIIOTE3Bl O pe3yibTaTax
BO3/ICHCTBHSI pA3JINYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUECKOW PEaKIItH;

UCTOJb30BaTh MPUOOPETEHHBIE 3HAHUSA S DKOJOTHYECKH TPaMOTHOIO
MOBEJICHUS B OKPY>KalOILLEeW Cpene;

UCTIOIb30BaTh MPUOOPETCHHBIE KIIOUEBHIE KOMIIETEHIIMU TPU BBIMOIHEHUU
NPOEKTOB U Y4eOHO-MCCIENOBAaTENbCKUX 3aad IO M3YYEHHIO CBOMCTB, CIIOCOOOB
MOJIYYEHUS U pacliO3HaBaHUs BEUIECTB;

00BEKTUBHO OLIEHUBATh MHPOPMAIIUIO O BELUIECTBAX U XUMUYECKUX MPOLIECCax;



10

KPUTUUYECKU OTHOCUTHCS K TICEBJIOHAYYHOU HH(poOpMaiuu, HeI00pOCOBECTHOM
peKJIame B CpeicTBaX MaccoBOM MHGOpMaIny;

OCO3HABAaTh 3HAYECHHE TEOPETUUYECKUX 3HAHUN MO XUMHM JJi1 NPAKTUYECKOU
NEeSATETbHOCTH YEIOBEKA;

cO3/1aBaTh MOJICTIU U CXEMBI JIJIs PEIICHUs y4eOHBIX M MO3HABaTEJIbHBIX 3aJ]1ay;
MMOHUMATh HEOOXOJAUMOCTh COOJIOJICHUS MPEANUCaHUM, TPEeAaraeéMblX B MHCTPYKIUAX
0 UCTIOIB30BAHMIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U JIP.

N3yueHne XMMUU B OCHOBHOM IIIKOJIE HANpaBJIC€HO Ha JIOCTHUKEHHE O0ydYaroliu-
MUCS JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YIEOHOTO
npeaMera.

2. CopaeprxaHue y4eOHOI0 MpeaMeTa, Kypca
8 kiacc

1. HayanbHble MOHATHS M 3aKOHBI XUMMH (174)

Tema u BemecTBa. CBOIMCTBA BEIIECTB. DTaJOHHBIC (PM3UYCCKHUE CBONCTBA BEIIECTB.
Martepuanibl u mMaTepuanioBefeHue. Poiab XMMUM B JKM3HU COBPEMEHHOTO OOIIECTBA.
OTtHomeHue o01IecTBa K XUMHUHU: XeMOGuIus B XxeModoOus.

Meronbt u3yuenus xumuu. HaOmonenue. DxcriepumeHT MojenupoBaHue.
Mopaenu MaTepuanbHbIE U 3HAKOBBIE WU CUMBOJIBHBIE.

["a3br. Kugkoctu. TBEpapie BemecTBa. B3anMHble nepexoabl MEXIY arperaTHbl-
MU COCTOSIHUSIMM BEIIIECTBA: BO3TOHKA (CyOnMMaIius) u Jecyommanus, KOHAeHCalus 1
WCTIAPEHNE, KPUCTAIIA3ALNS U TIJIABJICHUE.

@uznueckue siBjaeHusA. YucThle BelecTBa U cMeCU. | OMOreHHbIE U TE€TEPOreHHbIE
cmecu. CMecu razoo0pasHbie, kuakue U TBEpAble. CHocoObl pa3fesieHus CMECEu:
MEePEeroHka, WM IUCTWUISINS, OTCTauBaHWe, (DUIBTPOBAHUE, KPUCTAILIU3ALUS WU
BbImapuBanue. Xpomarorpadus. IlpumeHnenue »d>Tux crnocoboB B J1abopaTOpHOU
MPaKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XHUMHUYECKHUE AIEMEHThI. ATOMBI U MOJEKYJbl. [IpoCcThie U CIIOXKHBIE BEIIECTBA.
Amniorponusa Ha npumepe kuciopoaa. OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO
yueHus. onbl. BemecTBa MOJIEKYIJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

3HaKu (CMMBOJIBI) XUMHUUYECKHUX 3JIEMEHTOB. MHpopMalus, KOTOPYIO HECYT 3HaKU
XUMHUYECKUX AJIEMEHTOB. JDTHUMOJIOTHS HA3BAHUM HEKOTOPBIX XUMHUYECKUX 3JIEMEHTOB.
[lepnonuueckast Tabnuna xumuueckux snemeHtoB [I. M. MenneneeBa: KopoTkomnepu-
OJIHBI W JIMHHONEpPUOAHbIA BapuaHThl. Ilepuonbl u rpynnsl. [aBHasg u nmoOouyHas
noarpynmsl Wik A- u b-rpynmnsl. OTHOCUTENbHAS. ATOMHAsI Macca.

Xumnueckue Gopmynsl. HWuaekcsl u koaddummentsl.  OTHOCHUTENbHAS
MOJIEKYJISIpHass Macca. MaccoBass J0J1 XUMHYECKOrO »BJIEMEHTA B COCAUHCHUMU.
Nudopmarusi, KOTOpyro HECYT XUMUYECKHUE (POPMYIIBI.

BanentHocts. CTpyKkTypHBIE (OpMYITBI. XUMUYECKHUE IEMEHTHI C TOCTOSIHHON 1
MEePEMEHHOM BAJICHTHOCTHIO. BbIBOHM (QOpMyNBI COCNMHEHHMS TIO BAJICHTHOCTH.
Onpenenenue BaJE€HTHOCTH XUMHUYECKOTO JJIEMEHTa 10 (¢opMyle BelllecTBa.
CocraBneHre Ha3BaHUM COCAUHEHUN, COCTOAIIMNX U3 JBYX XUMHUYECKHUX JIEMEHTOB, IO
BaJICHTHOCTHU. 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB.
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XUMHYECKHE peaklu. PeareHTsl U NpOAyKThl peakuuu. [Ipu3Haku XuMHUYECKHX
peakiui. YcimoBus HMX NPOTEKaHUs W NOpeKpauieHusd. Peaknuum TropeHws.
DK30TEpMUYECKUE U IHIOTEPMUUYECKUE PEAKLIUH.

3aKOH COXPAaHEHMSI MAacChl BEIIECTB. XUMUYECKUEe ypaBHEHUs. CocTaBieHuE Xu-
MUYECKUX ypaBHeHHU. MHpopMalLus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHUE.

Knaccudpukanumss XUMHYECKHX pEAaKIUA MO COCTaBy W YHCIY pPEareHTOB H
MPOAYKTOB. THUIBI XUMUYECKUX peakunil. Peaknuu coeMHEHUs, Pa3ioKeHus, 3aMellie-
Husl U oOMeHa. KartanuzaTopsl U KaTaius.

JleMoHCTpaUH.

e Kosuiekuus MaTepuasnoB U U3JIENIUN U3 HUX.
Mopnenu, ucnonb3yemble Ha ypokax (GU3HKH, OMOIOrUU U Teorpadum.
OOBEMHBIC U IIAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKUX BEIIECTB.
Mopenu KpuCTauIM4eCKUX PEETOK.
CoOupanue npubdopa Juist OJy4eHus ra3a ¥ MpoBepKa €ro Ha repMETUYHOCTb.
Bosronka cyxoro npa, noja win HadTanuHa.
ArperaTHble COCTOSIHUS BOJBI.
Paznenenue nByxX HECMEMIMBAIOINUXCS KUAKOCTEW C IIOMOLIBIO JEIUTEIBLHON BO-
POHKH.
Juctunnsarop u ero padora.
VYcraHoBka 1151 GUIBTPOBAaHUS U €€ padorTa.
YcTaHoBKa 1S BeIapuBaHus U €€ padora.
Komnekiust ObITOBBIX TPUOOPOB A1 PUILTPOBAHUS BO3/1yXA.
Pazpgenenue kpacsiero BeniecTsa ¢guomMacrepa ¢ MOMOIIbI0 OYMa)KHOH XpoMaTo-
rpadum.
Monenu aioTpONHbIX MOAUGDUKAITUN YIIIepoaa U CEphl.
[Tonyuenue 030Ha.
oprpersl 1. 5. Bepuenuyca u JI. Y. Menzeneesa.
KopoTkoneprnoasslii ¥ JIMHHOIIEPUOAHBIM BapuaHThl [leprnoanyeckon cucTeMsl
J1. 1. MenneneeBa
KoHcTpynpoBaHre mapoCcTEPKHEBBIX MOJIENIEN MOJIEKYJL.
Annapar Kunna.
Paznoxxenue OmxpoMara aMMOHUSI.
I'opeHue cepbl 1 MarHUeBOM JICHTBHI.
[Toptpetrsr M. B. JlomonocoBa u A. JI. JIaBya3sbe.
OnbIThI, WILTIOCTPUPYIOIIKNE 3aKOH COXPAHEHHS MaCChl BELIECTB.
I'openune pocdopa, pacTBOpeHHE TPOYKTA TOPSHHS B BOJAE U MCCIIEIOBAHUE TI0-
JIYYEHHOT'0 paCTBOPA JIAKMYCOM.

e BsauMmojelicTBHe COIIHON KUCIIOTHI C IIMHKOM.

JlaGopaTopHbIe ONBITHI.

1. O3HakomIIeHHE C KOJUIEKIIMEH J1abopaTOPHOM MOCYIbl.
2. O3HaKOMIIEHHE C MHUHEpaaMi, 00pa3yroIUMU TPaHuT.
3. [IpuroroBieHne reTeporeHHON CMECH MOPOLIKOB CEphI U XKeJle3a U UX pa3/ielieHHE.
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4 BzauMojeiCTBHUE CEPHOU KUCIOTHI C XJIOPUIOM Oapusl.
5. Ilonyuenue ruapokcuaa meau(Il) u ero B3auMoIelicTBHE ¢ CEPHOIN KHCIOTOM.
6. BzauMmopgeicTBue Meia ¢ KUCIOTOM.
7. 'openue cBeum.
8. [IpokannBanue METHOM MTPOBOJIOKH.
9. IlpoBepka 3aKOHA COXPAaHEHHUsI MAcChl BEIIECTB HAa MPUMEPE B3aUMOACUCTBUA MIETO-
YU U KUCIIOTHI.
10. Paznoxxenune ruapokcuaa meau (I11) mpu HarpeBannu
11.3amelnieHue kene3oM MeAu B MEIHOM KyIopoce.
12. U3roTtonenue Moaenei MosieKky (IapocTep>KHEBbIX )
IIpakTHuyeckue padoThl.
1. 3nakomcTBO ¢ sabopatopHbiM oOOpynoBaHueM. [IpaBuia TexHUKH O€30MacHOCTH
pu paboTe B KAOMHETE XUMHUHU.
2. OuncTKa TOBAPEHHOM COJIH.
2. BaxxHeiilue npeacTaBUTE]N HEOPTAaHMYECKUX BeleCTB.
KosmyecTBeHHbIE OTHOIICHUS] B XMMUH.

CoctaB Bo3ayxa. llomstre 00 oObemHOW md0je () KOMIOHEHTa MPUPOTHOMN
ra3oBoil cMecu — Bo3ayxa. Pacuer oObemMa KOMIIOHEHTa Ta30BOM CMECH 10 €ro 00beM-
HOU J0J71€ U HA00OPOT.

Kucnopoa. O3zon. Ilomyuenune kucnopoga. CoOupaHue U pacro3HaBaHUE
KHCIIOpoAa. XMMHUYECKHUE CBOMCTBA KHUCIOPOAA: B3aUMOJCHCTBUE C METAJlJIaMH, HEMeE-
TaJlJIJaMU U CJIOKHBIMU BenlecTBamu. [Ipumenenue kucinopona. KpyroBopor kuciopoja
B IIPUPOJIE.

TeroBoit 3hGdeKT XUMHYECKOW peakiuh, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKHE pEaKUMHU. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3yXa,
YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOrO CIIOS.

Oxcunpl. ObpazoBaHne Ha3BaHUN OKCUIOB 110 UX Gopmynam. CocTtaBieHue GopMy
OKCUJOB IO MX Ha3BaHWsAM. llpencraBurenu OKCHAOB: BOJAa M YIJIEKHCIBIA Tras,
HETaleéHas u3BeCTh.

Bonopon B npupozae. @Puznueckue 1 XUMHUUECKHUE CBOMCTBA BOAOPOAA, €T0 MONY-
YeHHE U MPUMEHEHHUE.

Kucnotsl, nx coctaB u ux kinaccudukamus. Maaukatopsl. Tabnuia pactBopumo-
ctu. ConsiHast U cepHasi KUCIIOThI, UX CBOWCTBA U IPUMEHEHHE.

Comm, ux coctaB U Ha3BaHuda. PactBopumocTh coneil B Boje. IIpencraBurenu
COJIEH: XJIOpH]I HaTpusl, KapOoHaT HATpHs, hocdaT KaabIusl.

[TocrossmHas Asoragpo. KommdecTtBo BemectBa. Monbs. MonsipHas Macca.
Kparnble enuHHIBI U3MEPEHUSI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHIJIOMOJIb,
MUJUTUMOJISIpPHAs M KWJIOMOJISIpHAsi MacChl BEILIECTBA.

Pacuetsl ¢ HCnoONb30BaHUEM MOHITUI «KOJIMYECTBO BELIECTBAY», «MOJSIpPHAs Mac-
cay, «IIOCTOSTHHAsi ABOTagpo.

3akoH ABoraapo. MossipHblii 00beM ra3o000pa3Hbix BemecTB. OTHOCUTENbHAs
IUIOTHOCTB OJTHOTO T'a3a IO APYrOMY.

KpatHbie equHUIIBI U3MEPEHUS] — MUJUIUMOJISPHBIA M KUJIOMOJISIPHBIA 00BEMBI
ra3000pa3HbIX BEIIECTB.
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Pacuersl ¢ uUCHONB30BaHMEM TOHATUN «KOJWYECTBO BEIIECTBA», «MOJISIPHAA
Maccay, «MOJISIPHBIN 00BEM Ta30By», «IIOCTOSTHHAST ABOTaJIpO».

Pacdersl ¢ HMCHONB30BAaHUEM NOHATHUH «KOJIUYECTBO BEIIECTBA», «MOJISIpPHAA
Maccay, «MOJIIPHBIN 00BEM Ta30B», «9UCIO ABOTAIPOY.

dusznueckue CBOMCTBA BOAbI. Bona kak pactBopurens. PactBopel. HackieHHbie
Y HEHACBIIIEHHbIE PacTBOPBL. Pacmeopumocmsv eewecms 6 6ode.1 MaccoBas n0is
BellecTBa B pactBope. OcHoBaHus. M3MeHEHHE OKpacKu HMHAMKATOPOB B IIEJIOYHOM
cpene. [IpencraBureny menoyen: rTMAPOKCUIbBI HATPUS, KAJIAS U KaJbLHs.

Ponb pacTBOpOB B IpHpoAe U B KU3HU 4YelnoBeKa. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

JdemoHcTpanuu.

e HaOmroneHve B3aMMOJIEUCTBHSI BEIIECTB C KHCIOPOJIOM U YCIOBUS BOSHUKHOBE-
HUS ¥ TIpEeKpalleHus ropeHus (moxapa)
['openue maruus, enesa, yris, cepbl 1 pocopa B KUCIOPOJIE.
Habmonenune B3ammopeiictre Bogopoaa ¢ okcugom meau(Il)
[IpaBumno paz0aBiieHUs CEPOIl KUCTOTHI.
HalGntonenue n3aMeHeHnst OKpacky HHAMKATOPOB B PACTBOPAX KUCIOT U ILIEI0YeH
Hekoropsie merannbl, HEMETAUIBI U COCAWHEHUS KOJUYECTBOM BemiecTBa B |
MOJIb.
Mopnens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

e BsauMojeicTBUE BOJBI C METANIaMH (HATPUEM U KaJIBIIEM )

JlaGopaTopHbIe ONbITHI.

13. O3nakomiieHME ¢ 00pa3laMu OKCHJIOB U OIHMCAHHE MX CBOMCTB HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOPEHMSI BEILIECTB C PA3IMYHON pacTBOPUMOCTHIO
14. Onpenenenue pacTBOPOB KUCIOT U HIEIOYEN C TIOMOIIBIO HHANKATOPOB
IIpakTHyeckue padoThl.
3. Ilonyuenue, coOupanue, pacrno3HaBaHUE KUCIOPO/ia
4. Tlonyuyenue, coOupaHue, paclo3HaBaHUE M U3y4E€HHUE CBOWMCTB BOJIOpOAa (TOpEHUE).
5. IIpuroroBneHre pacTBOPOB COJNEN C UX 3aIAHHON MacCOBOM JOJIEM.

3. OcHOBHBIE KJIACCHI HCOPTAaHUYECKHX COeIMHEHMH.

Knaccudukanus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukarms
OKCHUJIOB: cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(DOTEpHBIEC) U HECOIE00Pa3yIo-
ne. Homenknarypa okcuoB (MexXAyHapoIHas U TpuBHalibHAs ). Du3ndeckrue u XuMHu-
YECKUE CBOMCTBA OKCHIOB. [lonydeHne OKCuIoB.

OcnoBanust. Knaccudukaiys ocHOBaHUI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoOBaHMI (MeXIyHapoAHass M TpuBUajibHasi). Dusmyeckue u
XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomydeHne oCHOBaHuUM.

Kucnorsl. Knaccuduxanus xkucnor. Homenknatypa kucinotr (MexayHapoaHas |
TpuBHaIbHAs). DU3MYECKHUE W XUMHUYECKHE CBOMCTBAa KHUCIOT. PsAl aKkTUBHOCTH
metaioB H. H. bekerosa. [lonydyeHnne Kucmuor.

Comu. Homenkinartypa cosieit (MeXayHapoaHass U TpuBHaidbHas). Ouznueckue u
XUMUYECKHe cBorcTBa coiel. [lomydenue cosnent.

I'eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.
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JlaGopaTopHble ONBITHI.
15. Uzydyenue B3aumoeictBus okcuaa meau(Il) ¢ pactBopom cepHOM KHUCTOTHI,
16. ITonyuyenue rugpokcuaa menu (II) u ero B3aumonecTBue ¢ KUCIOTOM.
17. 3ydyenue B3aMMOACUCTBUSI KUCJIOT C METaJlJIaMH,
18 Peakiusi HEUTpaIU3aIUU.
19. BzanmogeiictBue cynbdara menu (II) ¢ xemneszom.
IIpakTHuyeckue padoThI
6. Pemenue skcrepuMeHTANBHBIX 337a4d MO TeMe «BaHeHmme Kiacchl HeopraHude-
CKUX COEIUHECHUIN.
4. Ilepuoguyeckuii 3axkoH u [lepuoguyeckas cucreMa XMMUYECKUX IJIEMEHTOB
.. MenjesieeBa 4 CTPOEHHE aTOMA.

[TepBble MONBITKY KJIacCUPHUKAMKA XUMUYECKHUX 3JIeMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBbICE M IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHUIIBI.

[Tepnognueckuii 3akoH. Ilepmoamyeckas cucTEMa XHUMHUYECKHX DJIEMEHTOB
. Y. MenneneeBa. KopoTtkomnepuoanas u jymHAONIEpUOHAs Gopmbl [leprogmaeckoit
cuctemMbl xumuueckux aneMeHToB [[. Y. Menneneesa. [lepuonsl u rpynmel. Pusnye-
CKHI CMBICJI MOPSIJIKOBOTO HOMEPa, HOMEPOB MEPHUO/IA U TPYIIIBI DJIEMEHTA.

Crtpoenue aromoB. CoctaB atoMHbIX sjaep. M3otonbl. DnekTponsl. CTpoeHHE
AIIEKTPOHHBIX 000J0Y€K aTOMOB MepBbIX 20 xuMuUueckux sneMeHToB [lepuoandeckoi
cuctemsl J[. . MenneneeBa. XapakTepUCTUKA XUMHAYECKOTO 3JIEMEHTA IO €ro I0JIO-
»eHuro B [lepuonnueckon cucreme JI. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMUSI pajuyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METAJUIMYECKNX M HEMETAUIMYECKUX CBOWCTB IO rpynnaM M Iepuoaam. 3HAuEHUe
ITepuonnueckoro 3akoHa u [lepnoanyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIs pa3-
BUTHS HAyKU U NpakTuku. [[. . MeHnneneeB — yd€HbIN U rpak1aHUH
JleMoHCTpaUH.

e Paznuunbie PopMbl TaOIUI] TEPUOTUUECKON CUCTEMBI.
e MonenupoBanue nocrpoenus llepuonnueckoint cucrems! . . Menneneena.
e Moaenu aTOMOB XUMUYECKUX AJIIEMEHTOB.
e Mojenu aTOMOB JIEMEHTOB 1—3-T0 TIepuoI0B
JlaGopaTopHble ONbITHI.
20. M3zydenne 0Opa3IioB BEMIECTB METAILUIOB U HEMETAIIOB;
21. BzaumoseiicTBrue TUAPOKCUIA IMHKA C PACTBOPAMU KHUCIIOT U LIEIOYEH;

5. Xumnueckas c¢Bsi3b. OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKLIMH.

Nonnass xumuueckass cBsi3b. MoHBI, 00pa3oBaHHBbIE aTroOMaMu METAUIOB U
HeMeTauioB. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U JUIsl OMHApHBIX coeIMHEeHU. MloHHbIe
KPUCTAJUTMYECKHE PEMIETKN M (PU3WUECKre CBOWCTBA BEIIECTB C 3THM THUIIOM PEIIETOK.
[Tonsitue o popmynbHON eIMHUIIE BEIIECTBA.

KoBanenTHas xumMuueckas CBS3b. JJIEKTPOHHBIE M CTPYKTYpHbIE (DOPMYIIBL.
[Tonsitue o BanmentHocTH. KoBanmeHTHass HemossipHas CBs3b. Cxembl 00pa3oBaHMS
KOBJICHTHOM CBSI3W I OWHAPHBIX CcoeluHEHUW. MonekyiasipHble W aTOMHBIE
KPUCTAINTMYECKUE PEIIETKH, U CBOWCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.
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DIJIEKTPOOTPULATENBHOCTE.  Psan  snektpoorpunarensHoctd.  KoBaneHTHas
noJiipHas XuMudeckass cBs3b. Jumonb. Cxembl 00pa3oBaHMs KOBAJICHTHOW MOJISIPHOMN
CBSI3U 11 OWHAPHBIX COeNMHEHUU. MOJeKyaspHble W aTOMHbIE KPUCTAUIMYECKHE
PEETKU, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Merainyeckass XUMHUYECKas CBSI3b M METAUIMUECKAs KPUCTALIMYECKAS
pemérka. CBONCTBA BEIIECTB C ATUM THUIIOM peIIETOK. EauHas mpupoja XMMUYECKUX
CBS3EH.

CreneHb  OKHUCIEHUS. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
Omnpenenenue cTeneHeld OKUCICHUS ISl DJIEMEHTOB, 00Opa3yIONIUX BEIIECTBA Pa3HBIX
KjaccoB. OKUCTUTENb U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTaHOBIeHUE. COCTaBIICHUE
YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA METOJAOM AJIEKTPOHHOTO
OastaHca.

JleMoHCTpaUH.
e BuaeodparmeHts! u crnaiapl «loHHAs XUMUYECKask CBA3bY.
Kosekuus BemecTs ¢ HOHHOM XUMHUYECKOU CBS3BIO.
Mopenu HOHHBIX KPUCTAUTNYECKUX PELIETOK.
BuneodparmenTs! u craiiipl «KoBaneHTHass XUMUYECKasi CBSI3bY.
Kosuteknus BemecTs MOJIIEKYISPHOTO U aTOMHOTO CTPOEHHS.
Mogenu MOJIEKYISIPHBIX M aTOMHBIX KPUCTAUIMYECKUX PEIIETOK.
BuneodparmenTs u ciaitnpl «MeTamudyeckas XUMUYECKask CBSI3bY.
o Komekuus «MeTabl ¥ CILIaBbI».
JlaGopaTopHbIe ONbITHI.

22. [IpoBegeHre ONBITOB, WUTIOCTPUPYIOIIUX TPUMEPhl  OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakiuil (rOpeHue, peakiiuu pa3ioKeHus, COeAMHEHNUS ).
9 kjaace

1. IloBTOpEeHUe 1 00001IEHNE CBEAeHNI 10 Kypcy 8-ro kiacca

Ilepnognueckuit 3akoH. Ilepmommyeckass cucTeMa XMMHUYECKMX JJIEMEHTOB
. WN. MengneneeBa. CrTpoeHune aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KalMsl, KaJblUs U UX COCMHEHUN B
COOTBETCTBHHM C ITOJIOKEHHUEM 3JIEMEHTOB B lleproauueckoil cucteMe U CTPOEHUEM KX
aTOMOB.

CrpoeHue BelecTBa: BHJbl XWMHYECKOW CBA3U. THIBI KPUCTALNIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUJA
XUMHYECKOU CBSA3HU.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMUECKHUX BEIIEeCTB (MEXAyHapoaHas U
TpUBUAJIbHAs). XMUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPIraHMYECKUX BEIIECTB.

Knaccudpukanus XuMUUeCKUX peakUuil MO pa3IMYHbIM MpU3HAKaM (110 YUCIY U
COCTaBY YYacTBYIOLIUMX B PEAKIIMHU BELIECTB, MO TEIUIOBOMY 3(P(DEKTY, MO U3MEHEHUIO
CTETICHEH OKHCIEHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpPaTMMOCTH, IO Y4YacTHUIO
KaTaau3aropa). JK30- U S9HI0TEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKHUE YPABHEHUS.

[TonsiTne o ckopocTu XuMHUYEecKoW peaknuu. [loHarue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [loHSATHE O TOMOIreHHBIX U TETEpPOr€HHBIX
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peakuusax. [lonamue o xumuyeckom paenogecuu. Paxmopul, erusowue Ha CKOPOCMb
XUMUYECKOU peakyuu U NOA0HCEHUE XUMUUECKO20 PABHOBECUAL.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peakiuu. COCTaBI€HUE YPABHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI C UCIOJIb30BAHIEM METO/IA JJIEKTPOHHOI 0 OajiaHca.

JlemoHcTpanum.
® O3HAKOMJICHUE C MOJEISMH KPUCTAUNIMUYECKUX PEIIETOK HEOPTraHUYECKHUX
BELIECTB — METAJJIOB U HeMmeTauioB (Tpadura M ajiMasa), CIOKHBIX BEIIECTB

(x;mopuna HaTpus);
® HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEaKUMU OT BO3ACHCTBUSA
pa3IMUHBIX (DAKTOPOB; UCCIICIOBAHUE IIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB,
rpoluecca JUMCCOUNAUU KUCIIOT, IET0YEN U COJIEen
2. XuMu4ecKe peakuum B pacTBOPax 3J1eKTPOJIUTOB

[Tonsitue 00 PNEKTPOIUTUUECKON AUCCOLUAIMN. DIEKTPOITUTHI U HEIJIEKTPOJIUBI.
Katunonsl, annonsl. MexaHu3M JTUCCONMALIAN 3JEKTPOIUTOB C PA3IMYHBIM XapaAKTEPOM
cBsi3u. CTeneHb IEKTPONIUTHIECKON Tucconuanu. CUIIbHBIC U CITA0bI€ SJIEKTPOIUTHI.
OCHOBHBIC TIOJIOKCHHSI TEOPUM DIIEKTPONIMTHYECKON nuccormanuu. Kmaccudukamms
MOHOB U UX CBOMCTBa. KHCIOTHI, OCHOBaHUS U COJIM Kak 3eKTpoiauThl. X knaccudu-
Kalusi U guccormanus. Peakiiuu MOHHOTO oOMeHa. YCJIOBHUS MPOTEKaHUSI peakiuid
MOHHOT'0 OOMEHA, TIOJTHBIE U COKPAIEHHBIC HOHHBIE YPAaBHEHHUSI PEaAKIIHil.

OO0ume XMMHMYECKHWE CBOMCTBA KHCJIOT: W3MEHEHHWE OKPAacKU WHIUKATOPOB,
B3aMMOJICMCTBUE C METAJUIAMHM, OKCHUJAAMH W THAPOKCHUAAMH METAIUIOB U COJIAMHU.
MornekynsipHble 1 MOHHBIE (TIOJIHBIE M COKpAIIEHHBIE) YPABHEHHS peaKiuil. XuMHYe-
CKUU CMBICIT COKPAIIEHHBIX YPaBHEHUU. Y CIIOBUS MPOTEKAHUS PEAKIIMN MEXKIY JJIEK-
TPOJIMTaMH J0 KOHLA. PsA1 aKTUBHOCTH METAJIIOB.

OO0Ompe XHMMHYECKHE CBOMCTBA IIEJIOYCH: B3aMMOJEHCTBHE C KHCIOTAMH,
OKCHUJIaMH HEMETaJUIoB, coyisiMu. OOIIMe XHWMHUYECKHE CBOWCTBA HEPACTBOPHUMBIX
OCHOBAHUWI: B3aMMOJICMICTBUE C KUCJIOTaMU, Pa3JIOKEHUE ITPU HArPEBAHHH.

OO0ume XMMUYECKUEe CBOMCTBA CPEIHMX COJICH: B3aUMOJEHCTBHUE C KUCIOTaMU,
1IEJI04YaMH, COJISIMU U MeTajulaMu. B3auMoaencTBUe KUCIIBIX COJIEH CO MIEI0YaMHu.

luoponus, kaxk obmenHoe 83aumooelicmsue conei ¢ 6000u. 1 uoponus conu cuiv-
HO020 OCHOBaHUsA U c1abdoul kuciomvl. 1 uoponrus conu cnaboeo 0CHOBAHUSA U CUTLHOU KUC-
aomwt. llkana pH.

KauecTBeHHbBIE peaKIIMM HA HOHBI.

JleMoHCTpPaUH.
e lcnbplTaHKEe BEMIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTH
e 3aBUCHUMOCTb 3JIEKTPONPOBOTHOCTH YKCYCHOM KUCIOThI OT KOHLEHTPAIUHU.
e JIBM>KEHHE OKPAlICHHBIX HOHOB B 3JIEKTPUYECKOM I10JI€
e OrmpeneneHue xapakrepa cpebl B pacTBOpax COJICH.
JlaGopaTopHbIe ONBITHI.
1.Peaknusa HelTpaM3alMu pacTBopa MENOUU PA3IMYHBIMUA KUCIOTAMU.
2. [Tonyuenne rugpokcuna meau(ll) u ero B3aumosnencTee ¢ pa3IuYHbIMU KUCITOTAMH.
3. BzaunmoneiicTBue CHIIbHBIX KUCTOT ¢ okcuaoMm meau(Il).
4. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
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5. Ilomydenue cTyiHSI KDEMHUEBON KUCIIOTHI.
6. KadecTBeHHast peakiiys Ha XJIOPU/I- WIH CYJIb(aT-HOHbI
/. KauecTBeHHas peakiiysi Ha KATUOH aMMOHUSI.
8. BzaumoneiicTBre kKapOOHATOB C KUCTIOTAMH.
IIpakTH4yeckue padoThI
1. PemieHue s3KCIEpUMEHTANIbHBIX 3a/1a4
3. HemeTanabl 1 UX coeIUHEHUS

OOmass  xapakrtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS  aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CrpoeHue u (U3NUECKHE CBOWCTBA TMPOCTHIX
BEILIECTB — TaJIOTEHOB. XMMUUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMoAeHCTBHE C
METaJllaMH, HeMeTajlaMu, uienodamu). Xsopoogopoa. ConsiHas — KHUCIIOTAa,
XUMHYECKHE CBOMCTBA, MONyYEHUE, MpUMeHeHue. JleiicTBue xjopa U XJIOPOBOJIOpOAa
Ha OpraHu3M uejoBeka. BaykHeliue XJI0pu/ibl U X HaXOXKJIESHUE B IPUPOJIE.

OO6mas xapaktepuctuka d371eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTereHu okuciieHusa. CTpoeHue M (pusmveckre CBOWCTBA MPO-
CTBIX BEIIECTB — KUCJIOPOJIa U CePhl. AJNTOTPOMHBIC MOAUGDUKAIINN KACIOPOIa B CEPHI.
Xumuueckre cBoicTBa cepbl. CepoBOAOpPOM, CTpoeHHE, (DU3UYECKHEe W XMUMHYECKUE
cBoicTBa. OKCUIBI CEPbl KAK MPEICTABUTENIM KHUCJIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
bu3nUecKue U XMMHUYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENs Kilacca KUCIOT U
cnenuduyeckre). XMMUYECKUE PEAKIIUHU, JICKAIUE B OCHOBE MPOMBIILICHHOTO CIIOCO-
0a monyuyeHust cepHoil kuciothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs
peakuusa Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ coeiMHEHUI B mpupoje. XumMude-
CKOE€ 3arpsi3HEHHE OKpPYKaloIIeH Ccpelbl COCTUHEHUSMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/1yXa M BOJJOEMOB), CIIOCOOBI €TI0 MPEI0TBPAICHUS.

OO6mias  xapakrtepuctuka sieMeHToB VA-rpynnsl. OcCoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEpPHbIE CTEIEHH OKHUCIEHHUS. A30T, pacnpoCcTpaHEHUE B MPUPOJIE,
dusnueckue U XUMHUYECcKkue cBoiicTBa. KpyroBopor azora B mpupojae. AMMHUAK, €ro
(dbu3uYecKre U XMMUYECKUE CBOMCTBA, MOJyuYeHHE U npuMeHeHue. Colld aMMOHUS, UX
bu3nuecKkue U XMMUYECKHE CBOMCTBA, nMpuMeHeHne. KauecTBeHHasi peakiys Ha WOHBI
aMMOHHUSI. A30THasi KHUCJIOTa, €€ MoiydyeHue, (QU3nYeckue U XUMHUYECKHE CBOMCTBA
(oOmme kak TPEACTAaBHUTENsT Kilacca KUCIOT W crenuduueckue). Mcmonb3oBaHue
HUTPATOB M COJEH aMMOHHMS B KaueCTBE MHHEpAJIbHBIX YAOOpeHuN. XuUMHUYECKOe
3arps3HEHUE OKPYKAIOIEeH Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3-
HEHUE BO3/1yXa, IOYBHI U BOJOEMOB).

dochop, amrorpornHsie mMoaudbukanuu ¢ocdopa, GuzMUecKue U XUMUYECKHUE
ceorictBa. Okcupn dochopa(V) u docdopnas kuciaora, (GU3NYECKHE U XUMUUYECKHUE
CBOiicTBa, monyudeHue. crnonb3oBanue ¢ochaToB B Ka4eCTBE MUHEPATbHBIX
ya00peHuil.

O6mas xapakrtepuctuka d31eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHCICHHUA. YTIEpOHd, aJJIOTPOMHbIE MOAU(UKAIINH,
pacnpocTpaHeHHE B TpUpoje, (PU3WYecKne W XWMHUYECKHE CBOWCTBA. AmcopOrus.
KpyroBoport yrinepona B npupoge. OKcuabl yriepona, ux (U3n4ecKue U XUMHUYECKUE
CBOMCTBa, ACHCTBUE HA )KUBBIE OPTaHU3MBbI, IOJIyYE€HUE U IPUMEHEHNE. DKOJIOTUUECKUE
npo0OsiemMbl, cBsi3aHHBIC ¢ OKcuaoM yriepona(lV); runmoresa rio0anbHOrO MOTETUICHHUS



18

KJIUMaTa; MapHUKOBbIA 3¢ (dekT. YronpHas KuUclIoTa U €€ coiu, uX (PU3UYECKHE U
XUMUYECKUE CBOICTBA, TNOJNyY€HHWE M TMpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-uoHBI. Mcnonp30BaHre KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIUICHHOCTH U

CEJILCKOM XO3SMCTBE.

[lepBoHauaabHbIC TOHATHUS 00 OPraHUYECKHMX BEIIECTBAX KAaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3THJIEH, alleTHJIEH, 3TaHOJ, IIUIEPHUH, YKCyCHas Kuciaora). Mx
cocmas u xumuyeckoe cmpoeHue. lloHSATHE O OUOJOTMYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBogax — U UX pOJIM B )KM3HU YelloBeKa. Mamepuanvrhoe eOuHcmeo
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHULI.

Kpemnuii, ero ¢pusznueckue 1 XMMUYECKHE CBOMCTBA, MOJyYCHUE U MMPUMEHEHHE.
Coenunenust kpemHus B npupoje. OOmue npeacrtasieHus 006 okcunae kpeMuusi(IV) u
KpeMHueBor kuciore. CHUIMKAThl, UX UCIIOJIb30BaHUE B OBITY, MEIUIIUHE, POMBIIIICH-
HOCTH. BaoicHetiuue cmpoumenbHvle Mamepuaivl. Kepamuka, Cmekio, yemenm, 6emoHn,
arcenezobemon. Ilpobremvl 6e30nacno2o UCnOIb3068aHUL CMPOUMENbHBIX MAMEPUATIO8 8
N0BCEOHEBHOU HCUSHU.

JdeMoHcTpanuu

e Koutekuus HemMeTanos.
® OIBITHI, OTpaxkarolue GU3NUYECKUe 1 XUMUYECKUE CBOMCTBA TAJIOT€HOB U UX CO-
EIMHEHUIN
® O03HAKOMJICHHE C 00pa3IaMu XJIOPHUIOB (TaJIOTCHHUIOB);
® O3HaKOMJIEHHE C 00pa3LamMu cepbl U €€ COeAMHEHUIMHU
HaOJII0/IeHHe Tpoliecca OOyrJIMBaHUsl caxapa Ioj JEHCTBUEM KOHUEHTPUPOBAH-

HOW CEpPHOU KHUCJIOTHI,

O3HaKOMJIEHUE C (U3NMUECKUMU CBOMCTBAMU a30Ta, pocdopa U ux coeauHEHUN
B3aumopericTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO.
O3HaKOMJIEHUE C 00pa3liaMu a30THBIX U PochHOPHBIX yI0OpEHNUI;

OOyrnvBaHue OpraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM.

U3YYCHHUE MOJIENICH KPUCTAITMIECKUX PEIIETOK anmasa, rpadura,pymiepena;
03HAKOMJICHUE C TIPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAH-
HBIM YTJIEM U YCTPOMCTBOM MPOTUBOra3a;

® (03HAKOMJIEHUE C MPOJYKIHUEN CUIMKATHOW NPOMBIILICHHOCTH;
JlaGopaTopHbIe ONBITHI

9. IlpoBenieHre Ka4eCTBEHHBIX PEaKIIMiA Ha XJIOPU/I-UOHBI U HAOJIIOJICHUE MPU3HAKOB UX
MPOTEKAHMUS;

10. M3yyeHnne XuMHU4YECKUX CBONCTB pa30aBIEHHON CEPHOM KUCIIOTHI,

11. IIpoBeneHre KaueCTBEHHON peakluy Ha CyJdb(aT-uoH U HAOIONCHHE MPU3HAKA €€
MIPOTEKAHUS;

12. Cobupanue, pacrio3HaBaHHE U U3YYCHHUE CBOICTB aMMHAKa,

13. TIpoBeneHue KauyeCTBEHHBIX pEaKIMii HA MOH aMMOHUS U (ocdhaT-uOH U H3yUYCHUE
MIPU3HAKOB UX MPOTEKAHMS,

14. Tlonyuyenue, coOupaHue, paclio3HaBaHUE U U3yUYEHHUE CBOMCTB YIIIEKUCIIOrO rasa;
15. TlpoBeneHne KayeCcTBEHHBIX peakiuii Ha KapOOHAT- U CWJIMKAT-MOHBI M U3Y4YCHUE
MIPU3HAKOB UX MPOTEKAHUS;
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IIpakTHuyeckue padoThI
2. I3yueHne CBONCTB COISTHON KUCIIOTHI
3. Pemienue sKkcnepuMEHTAIbHBIX 3ajlad Mo Teme «BakHeline HemeTaulbl U UX
COCIUHECHUS.
4, MeTtanbl U ux coeauHenus (16 4)

OO6mras xapakTEpPUCTHKA XUMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM WX
nojoxenus B llepuonnueckon cucteMe xumuuyecknx sneMeHntoB J{. 1. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHHne MeTaioB. MeTralinueckas CBA3b U METAILINYECKast
KpUCTAJIMYECKAsT pelIETKa. OJIEKTPOXMMHYECKUW Psifi HAMNpsSHKEHU  METalIoB.
dusznyeckue W XHUMHUYECKHE CBOMCTBa MeTayioB. OOmme Ccrnocoobl MONydeHUs
MeTauioB. [loHSATHE O KOPpPO3WM METAUIOB, OCHOBHBIE CIIOCOOBI 3alUTBI WX OT
koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

[llenounsle Metamiepl: monoxeHue B lleprognueckor cuUCTEME XUMHUYECKHX
sanemenTtoB [[. WM. MeHaeneeBa; CTpOGHHE HMX AaTOMOB; HAXOXKJIECHHE B IPUPO/IE.
dusnyueckue M XUMHUYECKHE CBOWMCTBa (Ha mpumepe Hatpus U Kanusg). OKCuasl U
TUAPOKCUBI HATpUS U Kanusi. [I[puMeHeHne MEenoYHbIX METAIJIOB U UX COEIUHEHUM.

[[lenoyHO3eMeNbHBIE METAIBI MATHUM M KaJIbLUW: MOJoxeHue B llepuonnue-
CKOM cucteMe xuMudeckux siaemeHtoB JI. M. MenpaeneeBa; CTpOCHME WX aTOMOB;
HaxoxJaeHue B mnpupojae. dusznueckue m XMMUYECKHE CBONCTBA MAarHusi M KaJIbI[US.
Baxnelimue coequHeHus: Kanblus (OKCHJI, TUAPOKCH, COIM). JKECTKOCTh BOJBI U CIIO-
cOOBI €€ yCTpaHEeHHUS.

AntoMuHUNA: TonokeHue B llepmogmueckoil cruCTEME XMMHUYECKHX JJIEMEHTOB
JI. 1. MenneneeBa; cTpoeHrne aToMa; HaXx0KJAeHUE B npupoae. Pusndyeckue 1 XuMu4e-
CKHE CBOMCTBa alfoMuHUsI. AMDOTEepHbIE CBOWCTBA OKCHA U THAPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B Ileppoamyeckorl cHUCTEME XUMHUYECKHX 3JIIEMEHTOB
1. 1. Menneneea; cTpoeHrne aroMa; HaxoKJAeHue B npupoge. Pusndyeckue u Xumude-
ckHhe cBoicTBa xene3a. Oxcunbl, rugapokcuabl u comu xenesa(ll) u xeneza(lll), ux
COCTaB, CBOMCTBA U MOJyYEHHUE.

JemoHCcTpanumn

® O3HaKOMJICHHE C 00pa3laMyu METAJJIOB U CIUIABOB, MX (PU3MUECKUMH CBONCTBAMU;
V3y4YECHHUE PE3YyJIbTATOB KOPPO3UU METAJIOB
H3y4eHHE 0COOCHHOCTEN B3aMMOJICHCTBHUS OKCHJIA KaJIbIIUS U HATPUS C BOJOM
U3YYEHHE MPOLECCa TOPEHUS KENE3a B KUCIOPOIE
HAOJII0JICHUE M OMUCAHUE MPOIIECCOB OKpAIlIMBAHUSI TJIAMEHU HOHAMHM HATpHS,
KaJIMSI U KaJIbLIMSI
JlaGopaTopHbIe ONBITHI
16. VccnenmoBanue CBONCTB KECTKON BOMIBI
17. ViccnenoBanue ampOTEPHBIX CBOWCTB THPOKCHIA aTFOMUHMS ¥ TUIPOKCUIA IIMHKA
18. M3yuyeHue MNpU3HAKOB MPOTEKaHUS KAUYECTBEHHBIX pEaKIUMid Ha HOHBI (MarHus,
KaJIbIUS,
anmomMuHus, nuHka, sxxenesa(ll) u sxxeneza(1ll), menu(Il));

IIpakTHyeckue padoThI
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4. PemeHne >KCIIEpUMEHTANBHBIX 3374 M0 TeMe «BaxHelmune MeTauibl U UX COEIU-
HEHUSD.
5. XuMHf U OKPY:Ka0IIas cpeaa
Hosble marepuanbl m TexHosoruu. BemecTtBa M Marepuasbl B IMOBCEAHEBHOU
KU3HU YeNOBeKa. XUMHUS U 310pOBbe. be3ornacHoe ucronb30BaHUE BEUIECTB U XUMHYE-
CKUX peakuuii B ObiTy. IlepBas momoip NpH XMMHUYECKUX O0XKOrax U OTPABICHUSX.
OCHOBBI 3KOJIOTUMYECKOW TPAMOTHOCTU. XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
(npenenbHas nonmyctumas koHueHTpauus Bemects — [1/IK).Pons xumuum B pemenun
AKOJOTHYECKHUX IIPOOJIEM.
[TpupoaHble UCTOUHHUKHU YIIIEBOJIOPOJAOB (Yrojb, IPUPOJHBIN Ta3, HEPTH), Mpo-
AYKTBI UX TIepepabOTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.
JemoHcTpanuu
e Koyeknus MUHEPAJIOB U TOPHBIX IIOPOJ
e Komneknus «Pynapl meTamioB»
e Buneopparmentst u cnaigsl  «['7106anmpHBIE  KOJIOTHYECKHE  MPOOJIEMBI
YeJI0BEYECTBA»
e BuaeopparMeHThI U cllaliibl O CTENEHU KOJIOTMUECKOW YUCTOTHI TOBapa
JlaGopaTopHbIie ONbITHI
19. 13zyuenue oOpa3lioB MaTepuajioB (CTEKIJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTe-
pHabl).

3. TemaTnueckoe MIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padoyeil MporpaMmbl
BOCIIMTAHUSA C YKA3aHHEM KOJUYECTBA YaCOB, OTBOJIMMBIX HA OCBOEHHE KAKIOM

TEMbI

Knacc 8

Pasznen Ko | Temsr Ko- | OcHoBHBIE BUIBI AESITENBHOCTH O0yUa- OcHoBHbIE
- M- | poumxcs (Ha ypoBHE YHUBEPCAJIbHBIX HaIpaBJICHUSA
ye- 4ye- | y4eOHBIX JCHCTBUIA) BOCIIUTA-
CTB CTBO TEJIbHOU JAes-
0 ya- TEIbHOCTH
qa- COB
COB

1. Hauane- | 17 | Tema 1. Xumua — | 5 - PackpeiBaTh CMBICT H3ydaeMbIX TTOHS- 1,2,5,6,7

HBIE MTOHSI- BakHas 00J1acTh TUH.

THUSA U 3a- €CTECTBO3HAHHUSA U -PackpbIBaTh posIb XMMHH B IPUPOAEC U

KOHBI XU- [IPaKTUYECKOU JKU3HM 4EJI0BEKA, €€ CBS3b C APYTUMHU

MUU JeATENbHOCTH HayKaMH.

4eJI0BEKa - Pasninyath yncThIE BElIECTBA U CMECH;

OJTHOPOJTHBIE ¥ HEOTHOPOIAHBIC CMECH.
-Paznuuate Qusnueckue U XMMUYECKUE
SIBIICHHSI.

- OHpe[[eHSITB MNPpU3HAKHU XUMHUYCCKUX
pEaKIHii ¥ YCIIOBHS UX MPOTCKAHMS.

- CrnenoBath npaBuiiaM MoJIb30BAHUS
XHUMUYECKOH MOCYI0H 1 J1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKE TIPAaBUIIaM 00-
paleHusi ¢ XUMUYECKHMH BEIIECTBAMHU B




21

COOTBETCTBUU C UHCTPYKLUAMH I10 BbI-
MOJHEHUIO IPAKTUYECKUX paboT
-IImaHupoBaTh U MPOBOAUTE XUMUYECKHUN
HKCIEPUMEHT 10 U3YYECHHIO U OIIMCAHMIO
(U3HYECKUX CBOWCTB

BEIIIECTB, CIIOCOOOB pa3jesieHus cMecei
BEILIECTB.

- Mlcnionb30BaTh IIpy BBIIIOJIHEHUT
yueOHBIX 3aJaHHi U B IpoLiecce
HCCIIEI0BATEIbCKOM NEATEIbHOCTH
Hay4HO-TIONYJISIPHYIO JINTEPATYPyY
XUMHUYECKOTO COJIEPIKaHus,

CIIpaBOYHBIC MaTepuasl, pecypcsl 1H-
TEpHeTA.

- BricTpanBath pa3BEpHYTHIE TUCEMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOIl HAa UH-
dbopmaruio u3

YYEHUKA U CIIPABOYHBIX MAaTEPHAJIOB,
IPAMOTHO MCIOJIB30BaTh NU3Y4YECHHBIN 110-
HATUMHBIN aInapar

Kypca XUMHH

Tema 2. Beme-
CTBAa U XUMHUYC-
CKHE PEaKIuu

12

-IIpuMeHsTh ecTeCTBEHHO-HAYYHbIE Me-
TOJIBI TO3HAHUS (B TOM YHCIie HabIoe-
HUE, MOJICIUPOBAHKE, IKCIIEPUMEHT) U
OCHOBHBIE OIIEPALINY MBICIUTENIBHOM Jie-
ATEIHLHOCTH (CpaBHEHUE, Ki1accuduka-
11s1) 111 U3yYEHUS BEIIECTB U XUMUYE-
CKHUX pEaKIHil.

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSITUI U 3aKOHOB U IPUMEHSTH 3TU
MOHSITHS IIPU OITMCAHUM CBOMCTB Be-
IIECTB U UX MPEBPAILLCHUH.

-Paznuyate Qusnueckue u XUMUYECKUE
ABIICHUS, OOBSICHATH UX CYIIHOCTH C TOY-
KU 3pEHUs] aTOMHO-MOJIEKYJISIPHOTO y4e-
HUS

-Onpenensath NpU3HaAKU XUMUYECKUX pe-
aKLUi, yCIOBUS UX MPOTEKaHMUS.
-OOBACHATH CYIIHOCTh GU3NYECKUX U
XVUMHUYECKHX SIBJICHUH C TOYKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
-KnaccuduuupoBaTh XuMHYeCKHUE
peakiuu (1o YKCIy U COCTaBy pearupy-
IOIUX U 00Pa3yoIINXCsl BEIIECTB).
-CocTtaBisaTh GOpMYJibl OMHAPHBIX
BELIECTB 110 BAJIECHTHOCTH U ONIPEAEIIATH
BaJICHTHOCTH 1O (hOpMyJiaM BELIECTB.
PaccTaBnsaTh K03 UIIMEHTHI B ypaBHE-
HUSX XUMHUYECKUX PEeaKIuil.

-Cne1oBaTh MpaBHUiIaM MOJIb30BAHUS XU-
MUYECKOM MOCYA01 U J1abOpaTOPHBIM

5-8
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o0opynoBaHuEM, a TaKXKe IpaBUiIaM 00-
pallleHus ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMH TIO BHITIOJIHEHUIO J1a00-
PaTOPHBIX XUMUYECKHUX OIBITOB.

- Mcnonp30Bath Npy BHIITOJIHEHUT
y4eOHBIX 33JJaHUH U B IIpoliecce
HCCIIEI0BATEIIbCKON NEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIMTEPATYPy
XUMHUYECKOTO COACPKAHNUs, CIIPAaBOYHbBIC
MaTEpHaIIbl, PECYPCHI

Nurepuera

-BricTpanBaTh pa3BEpHYTHIE MIMCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOX HA UH-
dopmanuio u3 yueOHUKA U CIIPABOYHBIX
MaTepuaioB, TPaMOTHO HUCIIOIb30BATh
U3Y4YCHHBIN NTOHATUWHBIN alapar Kypca
XUMHH

2. Baxk-
HeHmme
npeJacra-
BUTEIIN HE-
OopraHuye-
CKHX Be-
IIIECTB.
Konmnue-
CTBCHHEBIC
OTHOIIIC-
HUSA B XH-
MUH

20

Tema 3. Bo3ayx.
Kucnopon. Ions-
THE 00 OKCcHIax

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSITHIA U IPUMEHSATD TH MOHSATHUS TIPU
ONMCAHUU CBOMCTB BEILIECTB U UX Tpe-
BpalICHUMN.

- XapakTepu3oBaTh (ONHCHIBATH)

COCTaB BO3/1yXa, PU3NICCKUE U XUMUIC-
CKH€ CBOICTBa KUCIOPOa,

CHocOOBI €ro MoIy4eHus], IPUMEHEHHUE U
3HaYEHHUE B MPUPOE U KUZHU YETIOBEKa.
- CpaBHUBAThH PEAKIIUU TOPCHUS U
ME/JICHHOTO OKHCIICHUS.

-Cobupath mpuOOPHI TS MOTYUSHUS
KHUCITI0pO/ia (BBITECHEHUEM BOJIBI U BO3-
yxa).

- Pacrio3HaBath ONBITHBIM ITYTEM
Kuciopoa. Mcrmonb30BaTh XUMHUYECKYTO
CHUMBOIIUKY JJIsl COCTaBIeHUs (HOpMyI
BEIICCTB, MOJICKYJISIPHBIX YPaBHCHUN
XUMHUYECKHUX PEaKIHii C yJacTHEM KHC-
JopoJa.

-OOBACHATH CYIIHOCTh YKOTIOTUYECKUX
npo0JIeM, CBA3aHHBIX C 3arps3HEHUEM
BO3/yXa.

-CnenoBath npaBuiiaMm 0e301macHoi pado-
ThI B 1a0OPAaTOPHUH TIPH UCTIOJIB30BAHUU
XUMHUYECKOU TIOCY/IBI M 000PYIOBAHMSI, a
TaKKe MpaBUiiaM OOpaIleHus C TOPIOYH-
MU BEIIECTBAMH B OBITY.

- [InanupoBaTh U OCYIIECTBIATH HA
MIPAKTHKE XUMAYICCKUE IKCTICPUMEHTHI,
MIPOBOUTH HAOIIOICHNUS, I€TIaTh BHIBOJIBI
0 pe3yJIbTaTaM dKCIIEPUMEHTA.
-Y4acTBOBaTh B COBMECTHOM paboTe B

rpynmne.

1.2,5.7.8
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-Mcnonb30BaTh NpH BHINOTHEHUU
yueOHBIX 3aJaHHI U B TIpOIECCE
UCCIIEI0BATENIbCKON AEATEIbHOCTH HayY-
HO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COACPIKAHUs, CIIPABOYHbBIC
Marepuaibl, pecypcsl IHTepHeTa.
-BricTpauBath pa3BEpHYyTHIE TUCHMEH-
HbIE U YCTHBIE OTBETHI C ONIOPOM HA UH-
dbopmaruio u3 ydeOHIKA U CIIPAaBOYHBIX
MaTepuasioB, TPaMOTHO HUCIIOIb30BATh
M3y4YCHHBI MOHATUWHBINA anmnapar Kypca
XUMUHU

Tema 4. Bonopoa.
[TonsaTHe 0 KUC-
JI0TaxX U COJIAX

-PackpbiBaTh CMBICT H3y4aeMbIX MOHS-
TUI ¥ IPUMEHSTh 3TH TOHSATHS TIPH OTIH-
CaHHMM CBOMCTB BEILIECTB U UX MpeBpalle-
HU.

-XapakTepu3oBaTh (ONHUCHIBATH)
¢buznyeckrue U XUMHUYeCKHe CBOWCTBA BO-
J0poJia, CocoOBI €ro MoIyYeHHs, Ipu-
MEHEHHUE.

- Cobupatp mpudOp 11 MOTyIESHUS BO-
Iopoja.

- Mlcionb30BaTh XUMHUECKYIO CUMBOJIH-
KY JIJIs1 COCTaBIeHUs GopMyIT

BEIIECTB, MOJICKYJISIPHBIX YPaBHECHHUN
XUMHUYECKUX PEaKIHii C ydacTHEeM BOJO-
pona.

-CnenoBath npaBuiiaM 0€301MacHOM
paboThI B 1a00OpaTOPUU TIPH UCIIONIB30-
BaHWU XUMUYECKOH MOCYyIbI U 000pya0-
BaHUs, a TAK)Ke MIpaBUiIaM 00palleHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY.
-IImanupoBaTh M OCYIIECTBIATH HA MPAK-
TUKE XMMHUYECKHE IKCIIEPUMEHTBHI, IPO-
BOJIUTh HAOIIOJCHHUS, 1€7aTh BBIBOJIBI 10
pe3ynabTaTaM dKCIepUMEHTA.

- YyacTBOBaTh B COBMECTHOU paboTe B

rpymnmne

1,4,5-8

Tema 5. Konnue-
CTBEHHBIE OTHO-
IEHUSA B XUMUU

-PackpbIBaTh CMBICT U3y4aeMBIX
MOHSTUNA U IPUMEHSATH 3TH MOHATHS, a
TAK)K€ U3YUYEHHBIE 3aKOHBI U TEOPUU AJIS
pEeUIeHUs PACUETHBIX 3a]1a4.

-Bb1uuciats MOJIIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIEeCTBa, 00BbEM rasa, mac-
Cy BEILIECTBA;

- [IpoBOANTH pacuy€Thl O ypaBHEHUSIM
XMUMUYECKHUX peaKIfii: KOIn4ecTBa, 00b-
€Ma, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TPOAYKTOB PEaKIUH.

- BeicTpauBath pa3BEPHYTHIC TUCBMEH-

1,2,5,6
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HbIE M YCTHBIE OTBETHI C ONOPO HA UH-
dbopMmaruio u3 yueOHUKa U CIIPABOYHBIX
MaTepuasoB, PaMOTHO MCIIOIb30BATh
M3y4YCHHBIM MOHATUUHBINA anmapaT Kypca
XUMHH

Tewma 6. Bona.
PactBopsl. [Ions-
THE 00 OCHOBaHU-
X

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSTUNA U IPUMEHATD 3TH MOHATHUS TIpU
ONMCAHUU CBOMCTB BEILIECTB U UX Tpe-
BpalICHUMN.

-XapakTepu3oBaTh (U3UIECKUC U
XMMHUYECKHE CBOMCTBA BOJBI, €€ pOJIb KaK
pPacTBOPUTENIS B IPUPOIHBIX MIPOLIECCAX.
-CocTaBIsATh ypaBHEHHS] XUMUYECKUX
peaKkuuii ¢ y4acTUEM BOBI.

- OOBACHATH CYLTHOCTH SKOJIOTUYECKUX
po0JieM, CBA3aHHBIX C 3arpsiI3HEHUEM
IPUPOIHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI
OT IPUMECEH, MEPHI 110 OXpaHE

BOJI OT 3arpsI3HEHHUS.

-IImaHnpoBaTh M OCYIIECTBIIATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOAUTDH HAOJIIO/ICHNUS, 1€TIaTh BHIBOJIbI
10 pe3yJbTaTaM 3KCIEPUMEHTA.
-CrienoBaTh npaBuiiaMm 6e3onacHoii pado-
ThI B 1a0OpaTOpHH.

-IIpoBOANTH BBIUKCIIEHUS C IPUMEHEHH-
€M IOHATHUS «MaccoBasi 01 BEIIECTBA B
pacTBope».

- Mcnionb30BatTh IIpH BBIIIOJHEHUHT
yueOHBIX 3aJaHHI U B TIPOIIECCE
HCCIIEI0BATENIbCKOM 1€ATEIbHOCTH
Hay4HO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOT'0 COJIEpKaHus, CIIPABOYHbIE
Marepuaibl, pecypcsl IHTepHeTa. Bbl-
CTpauBaTh pa3BEPHYThIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMIOPO Ha HH(OpMa-
LU0 U3 yueOHHUKA U CIIPaBOYHBIX MaTe-
pHaJIOB, TPaMOTHO HUCIIOJIb30BATh U3Y-
YEHHBII MOHATUIHBIN armapar

Kypca XUMHH

1,5-8

3. OcHOB-
HBIE KJIac-
ChI HEOP-
ragpye-
CKUX CO-
€IUHEHUN

12

Tema 7. OcHOB-
HBIE KJIACCHI He-
OpraHUYeCKHX
COE€IUHEHNN

12

-Knaccudunuponats nzydaemoie
BEIIIECTBA 10 COCTABY U CBOMCTBAM.
-CocTaBnsATh POPMYIIBI OKCUIOB,
KHCJIOT, OCHOBAaHUM, COJIEH 1 HAa3bIBATh
UX 110 MEKIYHAPOAHOW HOMEHKIIATYpE.
- [Iporuo3upoBaTh CBOMCTBA BEIIECTB HA
OCHOBC OGH.[PIX XUMHUYCCKUX CBOﬁCTB
M3Y4YEHHBIX KJIACCOB/TPYIIN BEIIECTB, K
KOTOprM OHH OTHOCATCH.

-CocTaBJIsITh MOJIEKYJISIPHBIC YPABHEHUS
peakyil, WIUTIOCTPUPYIOIUX XUMUYE-

2,5-8
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CKHE CBOMCTBA U CIIOCOOBI TIOTYUYEHUS
BEIIECTB U3YyYEHHBIX KJIaCCOB/TPYI, a
TaK)K€ MOJATBEPKIAIOIINX FEHETUUECKYIO
B3aUMOCBSI3b MEKAY HUMHU
-IIpon3BOANUTE BEIYHCICHHS IO YpaBHE-
HUSIM XUMHUYECKUX PEaKLUH.
-IllmTaHnpoBaTh U OCYIIECTBIIATH HA
[IPAaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MIPOBOIUTH HAOIOICHHS, 1€TaTh BBIBOIBI
0 pe3yJIbTaTaM 3KCIEePUMEHTA.
-CnenoBarthb npaBuiiaM 0€301MacHOM
paboThl B 1a00paTOPUU IPU HCIIOJIB30-
BaHUHM XUMUYECKOU MOCYIBI U 000pya0-
BaHUSL.

-Hcnonp30BaTh MpH BHITTOJTHEHUH
yueOHBIX 33JJaHUi U B IIpoliecce
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH
HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY
XUMHUUYECKOI0 COJIepKaHusl, CIPABOYHbIE
MaTepHasl, pecypcbl IHTepHeTa.
-BricTpanBath pa3BEpHYTHIC TUCHMEH-
HBI€ M YCTHBIE OTBETHI C

omnopoit Ha HHPOPMAIIHIO U3 YIeOHHUKA U
CIPaBOYHBIX MAaTEPUAIOB, FPAMOTHO HC-
ITOJI30BATh N3YYEHHBIN MOHATUIHBINA
anmnapaT Kypca XUMUHI

4. Tlepuo-
UYECKUN
3aKOH U
Ilepnoau-
yecKas CH-
cTeMa Xu-
MHYECKUX
9JIEMEHTOB
A.N. Men-
JiereeBa u
CTpOECHUE
aToma

Tema 8. Ilepuo-
OUYECKUN 3aKOH
u Ilepuognueckas
cucTeMa XUMH4e-
CKHX 3JICMEHTOB
JI.11. MeHnaeneeBa
Y CTPOCHHE aToMa

-PackpbiBaTh CMBICII IEPUOANUECKOTO
3aKOHA.

- IlornMmats CyImCCTBOBAHHUC MICPUOINYC-
CKOM 3aBUCHMOCTH CBOHCTB XUMHUYECKUX
3JIEMEHTOB (M3MEHEHHE PaJNyCOB aTo-
MOB H

AIEKTPOOTPHUIIATEIIBHOCTH )

U X COEIMHEHUH OT MOJIOKEHUS B
MEPUOINYECKOM CUCTEME U CTPOCHUS
aToMma.

-YcranaBiIuBaTh CBSI3h MCXKOY ITOJIOKE-
HUEM 3JIEMEHTA B NIEPUOJIUYECKON CU-
CTEeME U CTPOCHHEM €ro aToMa (COCTaB U
3apsif siapa, 0011Iee YHCIIo AIEKTPOHOB U
pacrpeesieHle UX o JIEKTPOHHBIM
CIIOSIM).

-IIporHo3upoBarh xapakTep U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COEAUHEHUN 1O
rpymnmam u nepuoaam llepunognueckoin
CHUCTEMBI.

-XapakTepu30BaTh XUMUIECKHE AIIEMEH-
ThI IEPBBIX TPEX MEPUOJIOB, KU, KaJlb-
U 10 UX MoJjoxkeHuto B [lepuognye-
ckoii cucteme /1. 1. MeHaeneesa.

- CnienoBath npaBuiiaM 0€30TMacHOM pa-
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00Tl B 1Ta0OPAaTOPUH MTPH UCTIOIH30BA-
HUM XMMHUYECKON TIOCy/Ibl U 000py10Ba-
HUS.

- BeicTpanBath pa3BEpHyThIE MNCEMEH-
HBIE U YCTHBIE OTBETHI C ONIOPOIl HAa UH-
dbopmanuio n3 yueOHUKA U CIIPABOYHBIX
MaTepHUaJIOB, IPAMOTHO UCIIOJIb30BaTh
M3Yy4YEHHBIN MOHATUMHBIN amnmapar Kypca
XUMMUH.

- Mcnionb30BaTh IIpU BBINIOJIHEHUT
yueOHBIX 3aJaHUM TEKCThI y4eOHUKa,
cnpaBouHble Marepuaisl (Ilepuonnye-
CKYIO CUCTEMY XUMHUYECKUX 3JIEMEHTOB
. . Menneneesa, Tabiuily pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHH M COJICH B BO-
1€, IEKTPOXUMHUYECKUN PsIZl HAIIPsKe-
HUW METaJIJIOB).

- Mcnionb30BaTh IIpy BBINIOJHEHUT
yueOHBIX 3aJaHHi U B IpoLiecce
HCCIIEIOBATEIBCKON NEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYpPy
XMUMHUYECKOTO COJIEP/KaHNUs, CIIPABOYHbIE
MaTepuaisl, pecypchl HTepHETA

5. Xumu-
yecKas
CBSI3b.
Oxucnu-
TEJIbHO-
BOCCTaHO-
BH-
TeJILHBIE
peakuuu

12

Tema 9. Xummue-
CKas CBS3b.
OKuCINTEIIHFHO-
BOCCTaHOBU-
TEJbHBIC PEAKIUU

12

DJEeKTPOOTPULIATEIBHOCTh ATOMOB
XMUMUYECKHX 3JIEMEHTOB.

Xumnueckas cBsi3b (MOHHAsA, KOBAJICHT-
Has NOJIsIpHasi U KOBAJIEHTHAsl HETIOJIsIp-
Hast

OnpenensaTh CTENEHb OKUCIIEHUS XUMHU-
YeCKOro 3JIeMeHTa 110 GpopmyJie ero co-
eIMHEHMS.

-OnpenensTh 3IeMEeHT (BEIIeCTBO) —
OKHUCJIUTENb U AIEMEHT BEIIECTBO) —
BOCCTAHOBHUTEIIb.

- OOBACHATH CYITHOCTH MPOLIECCOB
OKHCIICHHSI U BOCCTAaHOBJICHHUS.

- CoCTaBIISITh SJIEKTPOHHBIN OanaHc ¢
y4€TOM YHCIlIa OTJAaHHbBIX U MPUHATHIX
AIIEKTPOHOB.

-COCTaBIIATh YPaBHEHUE OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHOMN PEaKIUU.
-HMcnonb30BaTh NpU BBINOJIHEHUH
yueOHBIX 3aJaHUI TeKCThl y4eOHUKa,
CIpaBOYHBIE MaTepHaJIbI (TIEpHOANYE-
CKYIO CUCTEMY XUMHUYECKUX 3JIEMEHTOB
1. Menneneesa, TabIUIly pacCTBOPUMO-
CTH KHCJIOT, OCHOBAaHHUM M COJIEH B BOJIE,
AIIEKTPOXUMUYECKHUN PsJT HANIPSKEHUH
METaJIJIOB)

1,4,5.6
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Knacc 9

Paznen

COB

Templ

CTBO
qa-
COB

OCHOBHBIE BUIIBI J€ATEIHLHOCTH
oOy4aronuxcsi Ha ypoBHE YHUBEP-
CaJbHBIX YUCOHBIX IEWCTBUN

OCHOBHEBIE
HaIpaBJIEHUs BOC-
MMATATEIbHON Aesd-
TEIBLHOCTH

1.IToBTOpE
HUE u
0000111E-
HUE CBeje-
HU o
Kypcy 8-ro
KJjlacca

Tema 1. Ilepuo-
TUYECKHH 3aKOH.
[lepuonuueckas
CHCTEeMa XUMHUYe-
CKHX 3JIEMEHTOB
J. Y. Mennenee-
Ba. CTpoeHue
aroMoB. Ctpoe-
HUE BEIIECTBA.
Kiaccsl u cBoit-
CTBa HEOpraHuue-
CKHMX COEJMHE-
HU.

-XapakTepu30BaTh XUMUYECKUE
AJIEMEHTBHI NEPBBIX TPEX MEPUOJIOB,
KaJIUs U KaJbIHUs 10 UX MOJIOXKE-
Huto B llepnonnyeckoit cucreme /1.
N. Menpeneesa.
-KiaccudunrpoBats u Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA U3Y-
YEHHBIX KJIACCOB.

-OnuceIBaTh 00IINE XUMHUYECKHE
CBOMCTBA BEILIECTB Pa3JIMYHbIX
KJIACCOB, ITOATBEPKIAaTh CBOMCTBA
IIpUMEPaMU MOJIEKYJISIPHBIX ypaB-
HEHUI XUMUYECKUX PEaKLIMi.

- OnpeaensaTh BUJ XUMUYECKOM
CBSI3U U TUIl KPUCTAJUIMYECKOU pe-
IMETKU BEIEeCTBA.
-IIporuo3upoBarts CBOKCTBA Be-
LIECTB B 3aBUCUMOCTH OT UX CTPO-
CHUS.

-BricTpauBaTh pa3BEpHyTHIE TUCH-
MEHHBIE U YCTHBIE OTBETHI C OIIO-
poii Ha HHPOPMAIUIO U3 yUeOHHUKA
U CIIPaBOYHBIX MATEPHUAIIOB, Ipa-
MOTHO HUCIIOJIb30BATh U3yYEHHBIN
MIOHATUMHBIN anmnapar Kypca Xu-
MUH.

- Mcnionb30BaTh IIpy BHIIIOJHEHUHU
yueOHBIX 3aJJaHUi U B IIpoIiecce
HCCIIEA0BATENIBCKOMN 1EATEIBHOCTH
Hay4HO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COAEPIKAHMS, CIIpa-
BOYHbBIE MaTepuabl, pecypcsl NH-
TEepHEeTa

1-5

Tema 2. OcHOB-
HBIC 3aKOHO-
MEPHOCTH XUMH-
YECKHX

peakuui

-PackpbIBaTh CMBICT H3y4aeMBbIX
MOHATUHN U IIPUMEHSATD 3TH IOHS-
TS IIPU OIIMCAHUH CBOMCTB Be-
LIECTB U UX IPEBPALICHUN.
-KnaccuduuupoBaTs XumMuueckue
peaKLyy 110 Pa3IudHbIM [IPU3HA-
KaM.

-YcTaHaBIMBaTh 3aBUCUMOCTB CKO-
POCTH XMMHYECKON pPEaKLUU OT

5,68
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pa3UYHbBIX (PAaKTOPOB.
-IIporao3upoBaTe BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MpeBpa-
LICHUH B PA3JIMYHBIX YCIOBHSX.
OnpenensiTh OKUCIUTEND U BOCCTa-
HoBuTENb B OBP.

-CocTaBisTh 3JIEKTPOHHBIN OanaHc
peaxkuuu.

- [Ipon3BOaAUTE BEIUUCIIEHHUS 110
XVUMHYECKUM YPABHEHUSIM.
-BricTpanBath pa3BépHyTbIE MUCH-
MEHHBIE U YCTHBIE OTBETHI C OIIO-
poii Ha MHPOPMAITUIO U3 yUeOHUKA
Y CIIPaBOYHBIX MaTE€PHUAJIOB, I'pa-
MOTHO MCHOJIb30BaTh U3yUYEHHBIN
MOHATUMHBIN anmnapar Kypca Xu-
MUH.

-Mcnonb30BaTh IpU BBIIIOJIHEHUT
yueOHBIX 3aJ]aHHil U B IIpoLecce
HCCIIEIOBATENIBCKON 1EATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOTO COJIEPKaHUs, CIIpa-
BOYHbIE MaTepHualbl, pecypchl MH-
TEpHETa

2. Xumu-
YecKue pe-
aKIUU B
pacTBopax
AJEKTPO-
JINTOB

14

Tewma 3. Dnek-
TPOJIUTHYECKAS
JIACCOIUALIUS.
XuMUYECKue pe-
aKIIMHU B pacTBO-
pax

14

-PackpbIBaTh CMBICT U3y4aeMbIX
MIOHATHH, a TAKKE CMBICII TECOPUHU
AIEKTPOJINTUYECKON JUCCOLUALINY.
-O0BACHATH IPUUUHBI HJIEKTPO-
IIPOBOIHOCTH BOJHBIX PACTBOPOB.
-CoCTaBATh ypaBHEHUS TUCCOLU-
aIuy KUCJIOT, IIEeI0YeH U COJICH,
IIOJIHBIE U COKPAIEHHBIC HOHHBIE
YpaBHEHUSI XMMHUYECKHUX pPEaKIMi
MOHHOTO OOMEHa.

-IllmraHnpoBaTh U OCYIECTBISATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPH-
MEHTBI, IPOBOJIUTH HAOJI0IeHUS,
JIeNaTh BBIBOJIBI 110 pe3ysbTaTaM
AKCIIEPUMEHTA.

-CnenoBaTh IpaBuiIaM 0€30MacHOM
paboThl B 1a00paTopun Mpu uc-
I10JIb30BAaHNU XUMHYECKOM MOCY/IbI
1 000py10BaHUS.

-IIpou3BOINTE BBIUKCIECHUS 110 XH-
MUYECKUM YPABHEHUSIM.

- BeicTpauBath pa3BEpHYTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nHpopMaLuio 13 yueo-
HUKa U CIPAaBOYHBIX MaTEepHaJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUYEH-
HBIW MTOHATHITHBIN anmapar Kypca

1,3,6
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XUMHH.

-Vcionp30BaTh NpH BHITOTHEHUH
yueOHBIX 3aJJaHU U B IIpoIecce
HCCIIEJOBATEIBCKOM eI TEbHOCTH
HAay4YHO-TIOIYJIAPHYIO JIUTEPATYPY
XHMHUUYECKOTO CO/ICPIKAaHUs, CIIpa-
BOYHBIE MaTepuasl, pecypcsl 1u-
TepHeTa

3. Heme-
Taaabl U UX
coeuHe-
HUS

22

Tema 4. OOuras
XapaKTepUCTUKA
XHUMHUYECKHUX dJIe-
MmeHToB VIIA-
rpymmsl. ['anore-
HBI

-O0BACHATH 00IIME 3aKOHOMEPHO-
CTH B U3MEHEHUH CBONCTB HEMe-
TaJIJIOB U MX COSAMHEHUI B Ipe/ie-
JaX MaJjbIX MEPUOJIOB U TJIaBHBIX
noarpynn [lepuonnyeckoii cucre-
MbI XUMAYECKHUX JJIEMEHTOB C y4€&-
TOM CTPOEHHUS UX aTOMOB.
-XapakTepu3oBaTh (U3HIECKUEC U
XMMUYECKHE CBOWCTBA MPOCTHIX
BELIECTB rajoreHoB (Ha mpumepe
XJIOpa) U CJIOKHBIX BEIIECTB
(xopoBoaOpOIa, XJIOpHUIA
HATpHsl), COCOOBI UX MOTYYEHUS,
MPUMEHEHHE U 3HAaYCHHE B IIPUPO-
JI€ ¥ )KU3HU YeJIOBEKA.
-OnpenensaTh TaJoreHua-uOHbI B
pacTBope.

- [InanupoBaTh 1 OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPU-
MEHTBI, IPOBOJIUTH HAOIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysbTaTaM
HKCIIEPUMEHTA.

-CnenoBath npaBuiiaM 0€30MMacHOM
paboTHI B 1abOpaTOpUH MIPH KC-
[10JIb30BaHUU XUMHUYECKOH MOCY/IbI
1 000pyIOBaHUS.

-BricTpanBath pa3BEpHYTHIC THCH-
MEHHBIE U YCTHBIE OTBETHI C OIO-
poit Ha HpOpPMAIIHIO U3 YueOHHUKA
U CIPAaBOYHBIX MaTEPHAIIOB, Ipa-
MOTHO MCHOJIb30BaTh U3yUYEHHBIN
MOHATUIHBIN anmnapar Kypca Xu-
MUH.

- Micnionb30BaTh Npu BBITIOJTHEHUN
yueOHBIX 3aJjaHUil U B IIpoLecce
HCCIIEI0BATENIBCKOM 1EATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEpKaHUs, CIIpa-
BOYHbIE MaTepHuabl, pecypcsl MH-
TEpHEeTa

5-8

Tema 5. O0mias
XapaKTEePUCTHKA
XUMHUNYCCKUX DJIC-

-O0BACHATH 00IIIME 3aKOHOMEPHO-
CTH B U3MEHEHHUH CBOMCTB 3JIEMEH-
T0B VIA-rpynnsl 1 UX COEIMHEHUN

1,4-8
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MeHTOB VIA-
rpynmnbl. Cepa u
€€ COeIMHECHUS

C YYETOM CTPOECHUS UX aTOMOB.
-XapakTepu3oBaTh (pu3nueckue

Y XMMHYECKHE CBOMCTBA MPOCTOTO
BELIECTBA CEPHI U €€ COeAMHEHUN
(cepoBoIOpO/Ia, OKCUAOB CEPHI,
CEPHOM KUCIIOTHI, CYJIb(HaTOB), CIIO-
COOBI UX B TIPUPOJIE U )KU3HHU YeJI0-
BEKa.

-Onpenensats Haauuue cynbghart-
HMOHOB B PacTBOpE.

-OO0BACHATH CYITHOCTh IKOJIOTHYE-
CKHX MpoOJIeM, CBSI3aHHBIX C Mepe-
pabOTKOM COEAMHEHUH CEpBl.
-[InannpoBaTh M OCYIIECTBIATH HA
NPaKTUKE XUMUYECKHE IKCTIEPH-
MEHTBI, IPOBOIUTH HAOIIOCHHUS,
JIeJIaTh BBIBOJIBI TIO PE3yJIbTaTaM
HKCHEPUMEHTA.

-CnenoBath npaBmiiaM 0€30MacHOM
paboThI B 1a00paTOPUM IPHU UC-
MOJIb30BAHNN XUMHUECKOU MOCYIBI
U 000py/IOBaHMUSL.

- [Ipon3BOIUTH BEIYHCIICHHUS TIO
XMUMUYECKUM YPaBHEHUSIM.
-Mcnonp30BaTh IpH BHITTOJTHEHUH
yueOHBIX 3aJJaHUN TEKCThI yUeOHU-
Ka, cripaBo4yHble MaTepuansl (I1e-
PHOAMYECKYIO CUCTEMY XUMHUYe-
ckux anemenToB 1. Y. Mennaenee-
Ba, TaOJIUIy pPacTBOPH-

MOCTH KHMCJIOT, OCHOBAaHHHU M coJieit
B BOJIE, SJIEKTPOXUMHUYECKHUH Psijl
HaIpsHKEHUH METaJlIoB).
-Mcnonp30BaTh Npu BHITOJTHEHUN
y4eOHBIX 3aJJaHUI U B TIpoIIecce
UCCIIEI0BATENLCKON ACATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMUMHYECKOTO COZEp KaHusl, CIIpa-
BOYHbIE MaTepHaIbI,

pecypcol MHTepHeTa

Tewma 6. O0Omas
XapakTepu-
CTHKA XHMHYE-
CKHUX 3JIEMEH-
TOB VA-TpyHIBbI.
A3sor,

dbocdop u ux co-
eIMHEHHS

-O0BACHATH 00IIHME 3aKOHOMEPHO-
CTH B U3MEHEHUH CBOMCTB JIEMEH-
TOB VA-Trpynnsl U UX COeAMHEHUN
C Y4ETOM CTPOEHHS UX aTOMOB.
-XapakTepu3oBaTh (U3UIECKUEC U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gpocdopa 1 ux
coeMHEHUH (aMMuaka, cojieu am-
MOHMSI, @30THOM KHCIIOThI, HUTPAT-
oB, okcuaa docdopa(V) u doc-
dbopHOI KHCIOTHI, (hochaToB), crio-
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COOBI UX MOJYYEHHUs1, TIPUMECHEHUE
Y 3Hau€HHE B IPUPOJE U )KU3HU
YeJI0BEKa.

-Onpenenats HOHbl aMMOHUS U
docdaT-noHBI B pacTBOpE.
-O0BSACHATh CYILIHOCTb 3KOJIOrHYe-
CKHUX MPO0JIeM, CBSI3aHHBIX C
HaXOXKJICHUEM COeMHEHUH a30Ta u
docdopa B okpyxaromiei cpeue. ---
-IInaHupoBaTh U OCYILECTBIIATH HA
NPaKTUKE XUMUYECKHE IKCTIEPH-
MEHTBI, IPOBOUTH HAOJIOCHHUS,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCHEPUMEHTA.

-CnenoBath npaBuiiaM 0€301MacHOM
paboThI B 1a00paTOPUU NPHU UC-
MOJIb30BAHUN XUMHUECKOU MOCYIbI
U 000py/0BaHMS.

- [Ipon3BOIUTH BEIYHCIICHHUS TIO
XMUMUYECKUM YPaBHEHUSIM.
-Mcnonp30BaTh pH BHITTOJTHEHUN
yueOHBIX 3aJJaHUN TEKCThI yUeOHH-
Ka, CIIPaBOYHBIE MaTepHabl (IEpH-
OJINYECKYIO CUCTEMY XUMHUECKHUX
anemenToB /1. . Mennaeneena,
TaOJIUIy pACTBOPUMOCTH KUCIIOT,
OCHOBAHHI U COJICH B BOJE, DJICK-
TPOXUMHUYECKUH PsIJl HANIPSIKEHUN
METaJIJIOB).

- Micnionb30BaTh Npu BBHITIOTHEHUN
y4eOHBIX 3aJJaHUI U B TIpOIIecce
UCCIIEI0BATENLCKON ACATEIbHOCTH
HAy4YHO-TIOMYJIAPHYIO JIUTEPATYPY
XMUMUYECKOT0 COZIEp KaHusl, CIIpa-
BOUHBIE MaTepHabl, pecypcbl MH-
TEpHEeTa

Tema 7. O0wmas
XapakTepuc-
THUKa XUMHYECKHUX
JJIEMEH-

ToB [VA-rpynmnsl.
Yriepoa u Kpem-
HUW U UX
COCIMHEHUS

-O0BACHATH 00IIHME 3aKOHOMEPHO-
CTH B U3MEHEHUH CBOMCTB JIEMEH-
ToB IVA-rpynnsl 1 UX cOeIMHEHUI
C Y4ETOM CTPOEHHS UX aTOMOB.
-XapakTepu3oBaTh (HU3UIECKUE

Y XUMHUYECKUE CBOMCTBA MPOCTHIX
BELIECTB YIJIepoJa U KPEMHHUS U UX
COETMHEHUH (OKCHUJIOB YTJepo/a,
YTOJIBHOM KUCIIOTHI, KapOOHATOB,
OKCHJa KPEMHUS, KDEMHHEBOMI
KHCJIOTBI, CUJIMKATOB), CIOCOOBI X
IIOJIy4EHUs], IPUMEHEHUE U 3HaUe-
HUE B MPUPOJIE U KU3HU YETIOBEKa.
- Onpenensath kKapOOHAT- U
CHJIMKaTHOHBI B pacCTBOPE.

1-3,6-8
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-OOBACHATH CYIIHOCTD KOJIOTHYe-
CKHUX MPOOJIEM, CBS3aHHBIX C
HaXOXKJICHUEM YTTIEKUCIIOTO ra3a B
OKpYKaloIIeH cpene.

- MiumrocTpupoBaTh B3aMMOCBS3b
HEOPTraHUYECKUX COCTUHCHUHN YT-
JepoJia ¥ OPraHUYECKHUX BEIECTB.
-IInaHupoBaTh U OCYILECTBIISATH HA
NPaKTUKE XUMUYECKHE IKCTIEPH-
MEHTBI, TPOBOIUTH HAOIIOICHHUS,
JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIICPUMEHTA.

-CnenoBath npaBuiiaM 0€30MacHoOM
paboTHI B TabOpaTOpUH MIPH KC-
MOJIb30BAHUN XUMHUECKOU MOCYIBI
U 000py0BaHMS.

- Micionp30BaTh Ipy BBHITIOTHEHUN
yueOHBIX 3aJJaHUN TEKCThI yUeOHU-
Ka, cripaBouyHble MaTepuansl (I1e-
PHOAMYECKYIO CUCTEMY XUMHUYe-
ckux anemenToB 1. Y. Mennenee-
Ba, TAOIUIy PACTBOPHUMOCTH KHC-
JIOT, OCHOBaHM U COJIeH BBOJIE,
ANEKTPOXUMUYECKUHN PSJT HATIPS-
KEHUN METaJIOB).

- Ucnonb30BaTh mpy BBHITIOTHEHUT
yueOHBIX 3aJjaHHil U B IIpoLecce
UCCIIEI0BATENCKON JAeITeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMUMUYECKOTO COZIEp KaHusl, CIIpa-
BOYHBIC MaTepHabl, pecypchl MH-
TEpHEeTa

4. Me-
TaJIbI M UX
coeuHe-
HUA

13

Tema 7. O0O1mme
CBOMCTBA
METAJIOB

-PackppiBaTh CMBICITT H3y4aeMbIX
TIOHSATUI U IPUMEHSTh ITH MTOHS-
THS TIPU ONIFICAHUU CBOKMCTB Be-
IIECTB ¥ UX MPEBPAIICHUI.

- OOBSICHATH 0011IME 3aKOHOMEPHO-
CTH B U3MEHEHHUHU CBOUCTB 3JI€MEH-
TOB-METAJUIOB M X COCTMHEHHH C
y4€TOM CTPOEHUS UX aTOMOB.
-XapaKTepu30BaTh CTPOCHUE Me-
TaJIoB, o0Imue (uznueckue u Xa-
paKkTepr30BaTh OOIIUE CIIOCOOBI
MOJTyYEHUS] METAIIJIOB.

-CnenoBath nmpaBmiiaM 0€30MMacHOM
paboThI B 1a00paTOPUK NP HC-
MOJIb30BAHUN XUMHUECKOU MOCYIBI
U 000py/IOBaHMUS.

- [Ipon3BOIUTH BEIYHCIICHHUS TIO
XUMHYECKUM YPABHEHUSIM.

- Micionp30BaTh Npy BBHITIOTHEHUN

1,2,5-8
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y4eOHBIX 3aJaHHUI TEKCTHI Y9eOHU-
Ka, cripaBoyHbIe MaTtepuaisl (I1e-
PHUOIMYECKYIO CUCTEMY XUMUYE-
ckux snemenTtoB JI. 1. Mengenee-
Ba, TAOJIMILy PACTBOPUMOCTHU KHC-
JIOT, OCHOBAaHHUH U COJIEH B BOJIE,
AIEKTPOXUMUYECKUM AT HATIPSI-
JKEHU METaJIIOB).

- cnionp30BaTh Mpu BHITIOJTHEHUT
yueOHBIX 3aJ]aHH U B IIpoLecce
HCCICI0BATCIBCKON JICATCIBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COACpKaHus, CIIpa-
BOYHBIE MaTepHuabl, pecypcol MH-
TepHETa XMMUYECKHUE CBOMCTBA Me-
TaJJIOB.

Tema 8. Bax-
HEHIMe MeTanl-
JIBI M UX COEJIH-
HEHUS

10

-O0BACHATH 00IIME 3aKOHOMEPHO-
CTH B U3MEHEHHUHU CBOWCTB 2JIEMEH-
TOB-METAJUIOB B IPYIIAX U UX CO-
€IMHEHUH ¢ y4ETOM CTPOCHHUS UX
aTOMOB

-XapakTepu30BaTh PU3NUECKUE U
XMMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB METAJVIOB U UX COEIMHEe-
HUM (OKCUOB, TUIPOKCUIOB, CO-
Jiei), CocoObl UX TOJTYYCHHUS,
IIPUMEHEHNE U 3HAaYEHHE B IIPUPO-
JIe U KU3HU YeJIOBeKa.
-PacniozHaBath ¢ oMoI1IbIO Kaue-
CTBEHHBIX pEeaKLUi HOHBI METAJJIOB
(Maruus, aJfOMMHUSA, UHKA, JKeJie-
3a, MEJIN).

- [ImaHnpoBaTh ¥ OCYIIECTBIATH Ha
IPAaKTUKE XUMUYECKUE IKCIIEepH-
MEHTBI, IPOBOIUTH HAOJIOEHUS,
JIeJ1aTh BBIBOJIBI IO PE3yJbTaTaM
HKCIIEPUMEHTA.

-CnenoBaTh npaBuiaM 0e30MacHOi
paboThI B 1a00paTopun Mpu uc-
I10JIb30BAaHNU XUMHUYECKOM MOCYIbI
1 000py10BaHUS.

- [Ipon3BOaUTE BEIYUCIIEHMUS 110
XUMHUYECKUM YPaBHEHUSIM.

- BricTpauBath pa3BEpHYTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nHpopMaluio 13 yueo-
HUKa U CIPAaBOYHBIX MaTEpHAaJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUYEH-
HBII MOHATUIHBIN arapaT

Kypca XUMHH.

-Vcronb30BaTh MU BHITOJIHEHUN

1,2.5-8
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yueOHBIX 3aJJaHU U B IIpoIiecce
HCCIIEJOBATEIBCKOM eI TEIbHOCTH
HAay4YHO-TIOIIYJISIPHYIO JIUTEPATYPY
XHMHUUYECKOTO CO/ICPXKAaHUS, CIIpa-
BOYHBIE MaTepuaisl, pecypcsl 1u-
TepHeTa

5. Xumus u
OKpyXaro-
mas cpena

Tema 9. Beme-
CTBa U MaTepu-
aJIbl B )KU3HU 4e-
JIOBEKA

-XapaKkTepu30BaTh POJIb XUMHUH B
pa3MYHBIX chepax NesITeTLHOCTH
JI0/1eH, OCHOBHBIE BEIIECTBA M Ma-
TEpUabI, TPUMEHSEMBIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

- OOBACHATH YCIOBHS OE30MACHOTO
UCTIOJIb30BaHUS BEIIECTB U XUMU-
YECKUX peakluil B ObITY.
-AHaIM3UPOBATh U KPUTHUECKU
OLIEHUBAaTh NH(POPMALIMIO O BIUS-
HUH [IPOMBIIIICHHOCTH, CEJILCKOTO
XO03SIMCTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKpYXKAroIlel cpebl.
-YMeTh 0Ka3bIBaTh NEPBYIO M0-
MOIIb PH XUMUYECKHX 0XKOTax
OTpaBJICHUSX.

-IIpuauMaTh ydacTtue B 00Cyx/ie-
HUM [TpOOJIEM XUMHUUECKOM U 3KO-
JIOTUYECKOW HAIIPABICHHOCTH, BbI-
CKa3bIBaTh COOCTBEHHYIO ITO3ULIMIO
1o rpoOsemMe U npearaTb Bo3-
MOJKHBIE ITYTH €€ pelIeHus

3-5,7,8

COTI'JTACOBAHO

HpOTOKOJI 3accJaHus MCTOAUYCCKOI'O
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