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HporpaMMa PpCaIn3yeTCs C UCITOJIb30BAHUEM CPEACTB O6y‘-ICHI/ISI 1 BOCIIUTaHUA IICHTPaA «Touka pocTa».

1. Tlnanupyemble pe3yJabTaThbl.

BbImycKHUK HAY4UTCS:

XapaKTepr30BaTh OCHOBHBIC METO/IbI [TO3HAHUS: HAOII0ICHHE, N3MEPEHHE, DKCIIEPUMEHT;

OIUCHIBATh CBOWCTBA TBEPJBIX, JKUAKHX, Ia3000pa3HBIX BELIECTB, BBIIEISS HMX CYIIECTBEHHBIE
MIPU3HAKH;

PacCKpBIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHATHUH «aTOM», «MOJIEKYNa», «XUMHUYCCKUH SIEMEHTY,
«IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTBY», «XMMHYECKas PEaKIHs», UCIONb3Ys
3HAKOBYIO CHCTEMY XUMHH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS! MAcChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHOMOJIEKYIISIPHON
TEOpUH;

pa3nuyath XUMHYECKUe U (PU3NUECKUE SIBICHUS,

HA3bIBaTh XUMUYECKHE DIIEMEHTEHI,

OIPEIEIISITh COCTAB BEIIECTB MO UX (OpMyJIam;

OIIpeNeNATh BaJIEHTHOCTh aTOMa 3JIeMEHTa B COSIMHEHUSX;

OIPEIEIISITh TUTT XUMHUYECKUX PEaKIHN;

Ha3bIBATh IPU3HAKU U YCIIOBHS NIPOTEKAHHS XUMUUECKIX PEaKIIHiA;

BBISIBJISITH [TPH3HAKH, CBUJICTENCTBYIOIINE O MPOTEKAHWH XMMHYECKOH pEeaKIMH NPU BBHITTOJIHEHUN
XUMHUYECKOTO OITbITa;

COCTaBJISITH (DOPMYITBI OMHAPHBIX COCIMHEHHUIA;

COCTAaBIISITh YPABHEHHSI XUMHUECKUX PEAKIHN;

coOuro1aTh MpaBuIia 6€301MacHoi paboThI MPH MPOBEIEHNH OIBITOB;

TIOJTB30BATKCS JTAOOPATOPHBIM 000PYIOBAHUEM U ITOCYIOH;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB;

BBIUUCIISATH MACCOBYIO JIOJO XUMHUYECKOTO DJIEMEHTA 110 (POPMYJIe COCIIMHCHHUS;

BBIYHCIIATH KOIMYECTBO, OOBEM HIIM MacCy BEIIEeCTBa IO KOJIWYECTBY, 00BEMY, Macce PeareHTOB HITU
MIPOAYKTOB PEaKInu;

XapakTepu30BaTh (PU3NUECKHE U XMMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB: KUCIOPO/a U BOJIOPOAA;
OJTy4aTh, COOMPATh KUCIOPOJ U BOJAOPOI;

pacro3HaBaTh OMBITHRIM ITyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOI;

pacKpbIBaTh CMBICIT 3aKOHA ABOTA/IPO;

PacKpBIBaTh CMBICT ITOHITHH «TETTOBOH 3(PPEKT peaknmy», «KMOIIPHBIA 00bEM»;

XapaKTepu30BaTh GU3NIECKHE M XUMUUIECKHE CBOWCTBA BOJIBL;

PacKpBIBATh CMBICIT TIOHSTHS «PaCTBODPY;

BBIYHCIISTH MACCOBYIO JIOII0 PACTBOPEHHOT'O BEIIIECTBA B PACTBOPE;

MPUTOTOBIISITH PACTBOPHI C ONIPENEICHHON MacCOBOU JIOJICH pacTBOPEHHOIO BEILIECTBA;

Ha3bIBATh COCAMHEHUS N3yUYSHHBIX KIIACCOB HEOPTAHMUYECKHX BEIIECTB;

XapaKkTepu30BaTh (hM3NUECKHE N XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHWH, COJICH;

OIIPENEeNATh MPUHAJUICKHOCTH BEIIECTB K ONPE/IEIICHHOMY KJIACCY COSINHEHHN;

COCTaBJIATH (OPMYITBI HEOPTAaHHMUECKUX COSTMHEHN N N3YYSHHBIX KIIaCcCOB;

IIPOBOJIUTH OIBITHI, MOATBEPKIAIONINE XUMAYECKHE CBONCTBA M3YyYEHHBIX KIJIACCOB HEOPTaHUYECKUX
BEIIECTB;

Pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U MIEIOUEH 110 M3MEHEHUIO OKPACKU MHIINKATOPA;
XapaKTepH30BaTh B3AUMOCBS3b MEXK/y KJaCCaMU HEOPTaHMYECKUX COETMHEHHI;

packpbiBath cMmbicia [lepuonnueckoro 3akona .M. Menneneesa;

OOBSACHATH (DUBNYECKUI CMBICI aTOMHOTO (IOPSIKOBOIO) HOMEpa XMMHUYECKOIrO 3JeMEHTa, HOMEPOB
Ipynmnsl ¥ neprosia B nepuoaudeckont cucreme .M. Menneneesa;

OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS! CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeleNiaX MalbIxX
MIEPUOJIOB U TIIaBHBIX MOATPYIIIL;



XapaKTepH30BaTh XMMHUUYECKHE AJIEMEHTHI (OT BOIOPOJA JO KajlbIlHs) HA OCHOBE MX IMOJOXKCHUS B
niepuoanyeckoii cucreme J[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJIATh CXEMbl CTpOeHHsS aToMoB mepBbiXx 20 31eMeHTOB mepuoaudeckoit cucremsr JI.U.
Menpeneena;

PAaCKpBIBATH CMBICH MOHSITUH: «XUMHYECKAsI CBSI3bY, «IJIEKTPOOTPUIIATEILHOCTEY,

XapaKTepH30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILIECTB OT THUIA KPUCTAJUIMYCCKON PEIIETKH;
OHpeHCHSITB BU XHMHHGCKOﬁ CBsI3U B HCOpFaHI/I‘ICCKI/IX COCAUMHCHUX

n300paxkaTh CXeMbI CTPOCHHSI MOJIEKYJT BELIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMU XUMUYCCKUX CBSI3CH;
pPacKpBhIBATh CMBICT TOHSITHH «HOH», «KATHOH», «AHHUOH», «IJIEKTPOIUTHDY, «HEIICKTPOIUTHDY,
«OQIEKTPOIUTHYCCKAS]  TUCCOIUAISY, «OKUCIUTENbY», «CTCNECHb OKHUCICHUS» «BOCCTAHOBHUTEIBY,
«OKHCJICHUE), «BOCCTAHOBJICHHEC,

OTIPEJICNATH CTEIEHb OKUCIICHUS aTOMA DJIEMEHTA B COCTUHEHNH,

paCKpBIBaTB CMBICJI TeOpI/II/I BHGKTpOHHTHHeCKOﬁ JHUCCOIIMAIINN

COCTaBIIATh YPABHEHUS DJIEKTPOJIUTUUECKOM AU CCOLIMALIMY KUCIIOT, IIeJI0Uel, COJIeH;

OOBSICHATD CYIIIHOCTD ITPOIIECCa DIICKTPOIMTUICCKOM IUCCOIHAIIUY U PEaKIIii HOHHOTO 0OMEHA;
COCTABJIATH ITOJIHBIC U COKpaIHeHHBIe HUOHHBbIC ypaBHeHI/ISI peaKum/I 06MeHa;

OTIPEICTATH BO3MOXKHOCTh TPOTEKAHUS pEaKIIUnii MOHHOTO OOMEHa,

HpOBOIII/ITB peaKHI/II/I, HOI[TBep)KILaIOHH/Ie Ka‘IeCTBeHHHﬁ COCTaB pa3J'II/I‘-IHBIX BCIICCTB,

OTIPECIATH OKUCIUTENH U BOCCTAHOBUTEIb;

COCTaBJIATH ypaBHeHI/IH OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

HAa3bIBATh Q)aKTOpBI, BJIIMAOIINEC HA CKOpOCTI) XI/IMI/ILIGCKOﬁ peaKHI/II/I;

KHaCCHq)HHHpOBaTB XUMHUYCCKHEC peaKum/I 10 pa3HI/I‘-IHBIM HpI/I3HaKaM;

XapaKTepHU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJUIOB;

HpOBOIII/ITB OIIBITHI II0 nonyqumo, CO6I/IpaHI/HO u Hsyqumo XUMHWYECCKUX CBOP‘ICTB FaSOOGPaSHBIX
BEIIIECTB: YIJIEKUCIIOr0 Ta3a, aMMHUaKa;

pacIio3HaBaTh OMBITHBIM ITYyTEM Ira3000pa3HbIC BEIIECTBA: YTIICKUCIBINA Ta3 U aMMHUAK;

XapaKTepru30BaTh B3aUMOCBS3b MEXK/Iy COCTABOM, CTPOEHHUEM M CBOMCTBAMH METAJIJIOB;

Ha3bIBATh OPraHMYECKUE BEIIECTBA 1O MX (GOPMYyJIC: METaH, dTaH, STHJICH, METAHOJ, STAHOJ, TJIUIICPHH,
YKCYCHasi KMCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, OJIEMHOBAsI KUCIIOTA, TII0K03;
OLIEHMBATh BIMSHUE XMMHUYECKOT0 3arPSI3HEHUS OKPYKaIOIIel Cpeibl HA OpraHu3M YeJIOBEKa;

TPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMHU B IIOBCETHEBHOM KU3HU

ONpeNesiTb BO3MOKHOCTD MTPOTEKAHUS PEAKIIMN HEKOTOPBIX MPEACTaBUTENEH OpraHMYECKHUX BEIECTB C
KHUCJIOPOAOM, BOJIOPOJIOM, METAJIJIaMU, OCHOBAHUSIMH, TAJIOT€HAMU.

BLIHYCI(HI/IK TOJYYUT BO3MOKXHOCTb HAYYUTBHCA:

BBIIBUTATh U IIPOBEPATH HKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUUECKUX CBOICTBAX BELIECTB HA OCHOBE MX
COCTaBa M CTPOEHMsSI, X CIIOCOOHOCTH BCTYIIaTh B XMMMUYECKUE PEAKLHUM, O XapaKTepe M MPOAYKTax
Pa3IMYHBIX XUMHUYECKUX PEAKIINH;

XapakTepu30BaTh BEILIECTBA II0 COCTaBy, CTPOCHHUIO M CBOWCTBAaM, YCTaHaBJIMBAaTb NPUUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIy JaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

COCTAaBIISITh MOJICKYJISIPHBIC U [IOJIHbIC HOHHbBIE YPABHEHUS [0 COKPALLICHHBIM HOHHBIM YPaBHEHUSIM;
IIPOrHO3UPOBATH CIIOCOOHOCTD BEILECTBA MPOSIBJIATH OKUCIUTENbHBIE HIIM BOCCTAHOBUTEIILHBIC CBOUCTBA
C YUETOM CTeIleHEH OKMCICHHUS 3JIEMEHTOB, BXOSINX B €r0 COCTaB;

COCTaBJIATb  ypPaBHEHMs  PEAKUMH,  COOTBETCTBYIOIIMX  IIOCJIEIOBATEIbHOCTH  MPEBPALICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

BBIIBUTaTh M TPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bl O PE3YJIbTaTax BO3ACHCTBUS PA3JIMUHBIX
(hakTOpPOB Ha U3MEHEHHE CKOPOCTH XMMUYECKON PEaKIH;

HCIOJIB30BaTh MPUOOPETEHHBbIE 3HAHMS JJIS1 SKOJOTMYECKH I'PAaMOTHOIO MOBEJCHUSI B OKPY)KaloLIeH
cpere;



HCTOJIB30BaTh IMPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHIIMM TPH BBIMOJHEHWH TPOEKTOB U Y4eOHO-
HCCIIeIOBATENILCKUX 3aJau 10 U3YUYEHHIO CBOWCTB, CIIOCOOOB TOIYUCHHSI U PACTIO3HABAHNS BEIIECTB;
00BEKTUBHO OLICHUBATH HHPOPMALHIO O BEIIECTBAX U XUMUYECKHX MPOIIECCaXx;

KPUTHYECKH OTHOCHTBHCS K IICEBJOHAYYHOH HHQOpMAINH, HEAOOPOCOBECTHOM peKiiaMe B CPEACTBaxX
MaccoBoi nH(popmanuu;

0CO3HABaTh 3HAYCHUE TEOPETHUECKUX 3HAHUH MO0 XUMHH JIJIsl TPAKTHUECKOH JeTebHOCTH YEI0BeKa;
co3maBaTh MOJEIM W CXEMbl JUId peHIeHHs Y4eOHBIX M TIO3HABaTENbHBIX 3a/a4; MOHUMATh
HEOOXOAMMOCTh COOJIFOJICHUS TPEANUCAHUN, MPEIaraéMbIX B HWHCTPYKLHUSX II0 KCIIOJIb30BAHUIO
JIEKapCTB, CPECTB OBITOBOM XUMHH H JIP.

Perynsarusneie ¥V Y/
OOy4aroHCs] CMOXKET:

1.

aHaJIM3UPOBATh CYIIECTBYIOIINE U INIAHUPOBATH Oy/Iyliiie 00pa30BaTeIbHbIE PE3yIbTaThl;
UACHTH(GHUIMPOBATH COOCTBEHHBIE TPOOIEMBI U ONPECIISATh MIABHYIO TPOOIEMY;

BBIJIBUTaTh BEPCHUU peIIeHHs MpoOieMbl, (OPMYyIHUpPOBATH TUIOTE3bI, MPEIBOCXUIIATH KOHEUHBIN
pe3yibTarT;

CTaBHTB LIEITb JICITEILHOCTH HA OCHOBE OIPECICHHON MPOOJIEMbI U CYIIECTBYIOIIMX BOZMOKHOCTEH;
(dhopmynupoBaTh yueOHbIE 3a]]aul KaK IIary JOCTHKEHHUs IIOCTABICHHOH LIeNTU JIe TeTbHOCTH;
00OCHOBBIBATB IIEIEBBIE OPHEHTUPHI U IPHOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, YKa3bIBasi © 00OCHOBBIBASI
JIOTUYECKYIO IT0CJIEA0BATEIbHOCTD 1I1arOB.

OO0yJaronuiics CMOXKET:

OIpeNeNsaTh HEOOXOMUMbIC JeHCTBHE(sS) B COOTBETCTBHMHM C Y4eOHOW M IMO3HABATEILHOW 3ajaucit
COCTAaBJISITh AJITOPUTM X BBITIOTHECHUS;

00OCHOBBIBATh W OCYIICCTBIISITh BBIOOp Hambonee 3(H(EKTHBHBIX CIOCOOOB pEIICHHsS] YYEOHBIX U
MMO3HABATENIbHBIX 3a/1a4;

OIPEENSTh/HAXOIUTh, B TOM YHUCIIC U3 MPEJIOKEHHBIX BAPUAHTOB, YCIIOBHS IS BBIMOJIHEHUS YUeOHOM
¥ TI03HABAaTCIBLHOM 3a/1adi;

BBICTpPaMBaTh JKM3HEHHBIC TIIAHBI HA KPATKOCPOUHOE OymyIee (3asBisATh IeNIeBBIC OPUEHTUPHI, CTABUTH
aIeKBAaTHBIC WM 3aJaddl W TpemjaraTh JCHCTBUS, yKa3biBasgs ©W OOOCHOBBIBAS  JIOTHYECKYIO
TOCJIEIOBATEIFHOCT IIIaTroB);

BBIOMpATh M3 MPEIIOKCHHBIX BAPHMAHTOB M CAMOCTOSTEIBHO HMCKATh CPEACTBA/PECYPChI JUIS PEIICHUS
3a1a4n/JOCTHIK EHUS LIENTH;

COCTAaBJISITH TIJIAH PEIICHUS TTPOOJIEMBI (BBITIOTHEHHUS ITPOSKTA, IPOBEIACHUS UCCIICIOBAHM);

OIIpEeNeNATh IOTeHIIMAJIbHBIE 3aTPYIHEHHs TpPH peHIeHnd y4eOHOW W TO3HABATEIbHON 3amadd |
HaXOJIUTh CPENICTBA ISl UX YCTPAHEHUS;

OIMCHIBATh CBOHM OMBIT, OOPMIISISI €ro Ui Tepefadd APYTUM JIIOIIM B BHIE TEXHOJOTHH PEIICHUS
MPAKTUYECKUX 3aj1a4 ONPEICIEHHOr0 KJIacca;

MIJIAHUPOBATH U KOPPEKTHPOBATH CBOIO HHINBUIYATbHYIO 00Pa30BaTEIbHYIO TPAEKTOPHUIO.

OOyJaronuiicst CMOXKeT:

OIIPEENsITh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUM IIJIAHUPYEMBIX PE3YJIBTaTOB H
KPUTEPUU OIEHKH CBOECH y4eOHOU MesITeThHOCTH;

CHCTEMAaTU3UPOBaTh (B TOM YUCIIC BBIOMPATh MPUOPUTETHBIC) KPUTEPUU MJIAHUPYEMBIX PE3yJIbTaTOB U
OLIGHKH CBOEH AESTEIbHOCTH;

oTOMpPaTh MHCTPYMEHTHI Ul OLEHUBAHUS CBOCH AEATEIBHOCTH, OCYLIECTBISATH CAMOKOHTPOJIb CBOCH
JeATEIbHOCTH B PAMKaX MPEAJIOKEHHBIX YCIOBUN U TPEOOBaHUIA;

OLIEHUBATD CBOIO JICSITEIBHOCTD, ApIYMEHTHPYS IPUYMHBI JOCTHKEHUS UJIM OTCYTCTBUS IUIAHUPYEMOTO
pesyiibTara;

HAXOIUTb JOCTaTOUYHbIC CPEJCTBA JJIsI BBHIIOJHEHHUS YYEOHBIX ACHCTBUH B M3MEHSIOLICHCS CHUTyalluu
W/WIN IPU OTCYTCTBUM TUIAHUPYEMOT'O pe3ysibTaTa;

paborasi 10 CBOeMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTH Ha OCHOBE aHajIM3a
M3MEHEHUI CUTyalluy AJIs TOJyYEHUS 3aIlJIaHHPOBAHHBIX XapaKTEPUCTUK



MIPOyKTa/pe3ynbTara;

yCTaHaBIIUBAaTh CBS3b MEXAY MOJYyYEHHBIMH XapaKTEpUCTHUKAMHU MPOAYKTa U XapaKTepUCTUKAMU
rporecca JeITeTbHOCTH U 10 3aBEpIIEHUN JEATEIbHOCTH MpeniaraT M3MEHEHHE XapaKTePUCTHK
rporecca Jyis Moy4yeHHs! YIydIleHHbIX XapaKTepUCTUK MTPOAYKTa;

CBEPSTH CBOM JICHCTBUS C LIENBIO U, IPH HEOOXOJMMOCTH, HCIIPABJISITH OIIMOKHA CAMOCTOSITENBHO.

4. YMmeHue OLICHUBATh MPaBHIBHOCTH BHITOJHEHUS Y4€OHOM 3a/1a4i, COOCTBEHHBIC BO3MOYKHOCTH €€ PCIICHUS.
OOyuaromuiicss CMOXeT:

OIPEIETATh KpUTEPUH PABUIILHOCTH (KOPPEKTHOCTH ) BBIITOTHEHUS yueOHOM 3a/1aui;

AHAJIMN3UPOBAThL U O6OCHOBI)IBaTI) IMPUMCHEHNE COOTBCTCTBYIOLICTO MHCTPYMCHTAPUS JId BBIINOJHCHUA
yueOHOI 3a1auu;

CBO6OI[H0 I10JIb30BaThCA BI)Ipa6OTaHHI)IMI/I KPUTCPUSAMU OLCHKHU W CAMOOLICHKH, MCXOOd W3 LCIN U
HMMEIOIINXCS CPEJICTB, Pa3inyas pe3ysbTaT U CIIOCOObI JCHCTBU;

O CHMBATh IPOAYKT cBOEH JACATCIBHOCTH IIO 3aJaHHBIM I/I/I/IJII/I CaMOCTOATCIbHO OMNPCACICHHBIM
KPUTEPHUSIM B COOTBETCTBUU C LIENBIO JIEATEIbHOCTH;

O6OCHOBI)IB3TI) JOCTHXKUMOCTDh 1IN BBI6paHHBIM CcrocoOOM Ha OCHOBE OILICHKN CBOUX BHYTPCHHUX
peCypCcoB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATH U AHAIM3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

5. Brajienne ocHOBaMH CaMOKOHTPOJISl, CAMOOICHKH, MPUHSTHS PEIICHHH W OCYIIECTBICHHS OCO3HAHHOIO
BbIOOpa B yueOHOM U MO3HABATELHOM.
OO0ydJaronuicss CMOXET;

HaOJII0IaTh U AHAJIM3UPOBATH COOCTBEHHYIO YUCOHYIO U [TO3HABATEIBHYIO JIEITEILHOCTD U JICSITEIbHOCTh
JPYrUX 00y4aloNuXcs B MPOIIECCEe B3aUMOITPOBEPKH;

COOTHOCHTH peabHBIC U INIAHUPYEMBIC PE3yIbTAaThl HHANBUIYATIHLHOW 00pa30BaTEILHON NEATETHHOCTH
W JIEJ1aTh BBIBOJBI,

MIPUHUMATH PEIIeHHE B y4eOHOI CUTyallny M HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITEIILHO ONPEJIENSATh TPUYMHBI CBOETO yCIieXa MM Heyclexa M HaXOIUTh CIOCOOBI BBIXO/A U3
CUTYyaIliH HEyCIIexa;

PETPOCIIEKTUBHO ONPENENATh, KaKue ACHCTBUS IO PEIICHUIO YYeOHOW 3a7aull WM TapameTpbl dTHUX
JICHCTBUI MIPHUBEIM K IMOJTYUCHUIO UMEIOILIEIOCS MPOIyKTa YIeOHOMH e TEIbHOCTH;

JIEMOHCTPUPOBATh TPHEMbl PETYISIH MCUXO(QU3NOIOTNISCKUX/ IMOIMOHANBHBIX COCTOSHUM  JUIs
moctmwkeHus d¢pdexra ycmokoeHus (yCTpaHEHHS HOMOIMOHATBLHOW HAMpPsDKEHHOCTH), dddekTa
BOCCTAaHOBJIEHUSI (ocimalieHnss TposiBIEHU yromuiieHus), dhdexkra axTuBu3anmuu (MOBBIIIEHUS
MICUXO(PU3HOIOTHICCKONH PEAKTUBHOCTH ).

Ilo3unaBatenpabie VY]]
1. OOyuarommiics CMOXET:

MOAOHMPATH CIIOBA, COMOTYNHEHHBIC KITIOYEBOMY CIIOBY, OTIPEEISIONINE €ro MPU3HAKH U CBOHCTBA;
BBIJIEIIATH OOIIHMI PU3HAK JIBYX MIIM HECKOJIBKUX IPEIMETOB MM SIBIICHUH M OOBSCHATH UX CXOJCTBO;
OOBeNMHATh TPEIMETHl UM SBICHUS B TPYHIBI 110 ONpPEEICHHBIM IPH3HAKaM, CpPaBHHUBATb,
KJIACCHU(UITIPOBATH U 00001IAaTh (haKThHI U SBICHUS,

BBIJICIIATH SIBJICHHE U3 OOLIETO psiia IPYTHX SBICHUI;

ONPEeNeNATh 00CTOSATENbCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHUIO CBS3M MEKIY SBICHHAMH, U3
TUX OOCTOSITENBCTB BBIICIATH ONPENENSIONINe, CIIOCOOHBIE OBITh TPHYMHOW JAHHOTO SIBJICHHS,
BBISIBJISITH IPUYMHBI U CIICACTBHS SBICHUN;

CTPOHTBH PAaCCyXXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSM M OT YAaCTHBIX SBICHUH K
00IMM 3aKOHOMEPHOCTSIM;

CTPOHTBH PACCY)KJCHHE Ha OCHOBE CPAaBHEHUS NPEIMETOB M SIBICHWH, BBIIEISAS TPH ITOM oOIIme
MIPU3HAKH;

M3J1arath MOJMy4eHHYIO HH(OPMALINIO, HHTEPIIPETHPYS €€ B KOHTEKCTE pelaeMoi 3a/1a4u;
CaMOCTOSITEIIFHO yKa3bIBaTh HAa MH(OPMAIMIO, HYKIAIOUIYIOCS B IPOBEPKE, Mpeiarath U MPUMEHSTh
Croco0 MPOBEPKH JI0CTOBEPHOCTH MH(POpMALIHH;



- BepOamM30BaTh SMOLMOHAIBLHOE BIICYATIICHNE, OKA3aHHOE Ha HErO HCTOUHUKOM;

- OOBSICHATH SIBJICHMS, IPOLECCHI, CBSI3M W OTHOIICHUS, BBISBISEMBIC B XOJC MO3HABATENBHOH H
HCCIIEIOBATENILCKOW JeATeNbHOCTH (MPUBOJUTH OOBSICHEHHWE C W3MEHEHHEeM ()OpMBI MpeCTaBICHUS;
OOBSICHATD, ACTATU3UPYS WK 000011ast; OOBSICHATH C 3aJAHHON TOYKH 3PCHHS);

- BBUBJSITh M Ha3bIBaTh MPUYHMHBI COOBITHS, SIBJICHHS, B TOM YHCIIC BO3MOMKHBIC /HanOoiiee BEPOSITHBIC
MPUYMHBI, BO3MOXHBIE TOCIIEACTBUS 3aJaHHONW TNPHYMHBI, CAMOCTOSITEILHO OCYIIECTBIISISI MPHYUHHO-
CIIC/ICTBEHHBIN aHAIU3;

- JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOI'O aHaju3a pPa3HBIX TOYEK 3PEHUS, MOJTBEPIAATh BBIBOJ
COOCTBEHHOI apryMeHTalUel WM CAaMOCTOSITEIILHO MOJTy4YEHHBIMU JaHHBIMH.

2. YmMmenue Co31aBaTb, NPUMCHATL U HpeO6pa3OBI)IBaTI) 3HAaKu W CUMBOJIbI, MOACIN W CXEMbl JIs PCIICHUA
y‘{e6HBIX U ITO3HaBaTCJIbHBIX 3a1a4.
OOy4aroHicst CMOXKET:

- 0003Ha4aTh CHMBOJIOM U 3HAKOM MPEIMET H/HUIIH SIBIICHNE;

- ONpeACIATh JIOTUYCCKUEC CBA3U MCXKIY NMPpECAMETaMU I/I/I/IJ'II/I SIBJICHUSIMU, 0603Haanb JaHHBIC JIOTUYCCKUC
CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

- cozlaBaTh aOCTPaKTHBIM WM PeaIbHBIN 00pa3 MpeMeTa U/WIn SIBJICHHSL;

- CTpOMTb MOJIENIb/CXEMY Ha OCHOBE YCJIOBUH 3a/Ia4u W/WIIK CIIoco0a ee pelieHus;

- co3J1aBaThb Bep6EUIBHBIe, BCIIIECTBCHHBIC U I/IH(bOpMaHI/IOHHBIe MOACIN C BBIACIICHUEM CYHICCTBCHHBIX
XapaKTepUCTUK 00BEKTA ISl ONPE/IeICHUs crioco0a pelIeH st 3a/la4i B COOTBETCTBUH C CUTYAIHEH;

- mpeoOpa3oBLIBATH MOJICIH C IIETBIO BBISIBIICHHS OOIIMX 3aKOHOB, OMPE/ENSIONINX TaHHYIO MTPEAMETHYIO
00J1aCTh;

KommynukatuBable YV [

1. OO6yuaronuiicst CMOXeT:

- ONpEeaACIATh BO3SMOXKHBIC POJIU B COBMECTHOU JCATCIIBHOCTH,
- UrpaTh ONPEJIETIEHHYIO POJIb B COBMECTHOM JI€ATEIHHOCTH;

MIPUHUMATH TIO3UIINIO0 COOECeTHIKA, TIOHUMAs TO3UIHIO IPYTOro, Pa3InyaTh B €ro pedn: MHEHHE (TOUKY
3peHMsl), J0KA3aTEIbCTBO (APTYMEHTHI), (DaKThl, TUIIOTE3bI, AKCHOMBI, TCOPHH;

OIIpEeNeNATh CBOM NIEHCTBUS W JIEWCTBUSA MapTHEPA, KOTOPbHIE CITOCOOCTBOBAIH WJIM TPEMSTCTBOBAIIN
MIPOAYKTUBHOM KOMMYHHKAITUH;

CTPOWUTDH NTO3UTHBHBIE OTHOIIEHHUS B IpoIlecce yUeOHOH U MO3HABATENFHON AEATEIbHOCTH; KOPPEKTHO U
apryMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHMS, B AMCKYCCHH YMETh BBIABUTATh KOHTPAPTYMEHTHI,
riepedpa3upoBaTh CBOIO MBICITD (BJIaICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMeH );

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPHU3HABATH OIMOOYHOCTH CBOETO
MHEHUS (€CJIH OHO TaKOBO) i KOPPEKTHPOBATH €TO0;

- MpeuIaraTh abTePHATHBHOE PEIIeHNE B KOH(MIMKTHON CUTYaIiN;
- BBIACTSTH OOIIYIO TOYKY 3pEHUS B IMCKYCCHU;

JIOTOBApUBATHCS O TPABUJIAX M BOIMPOCAX I OOCYXICHHS B COOTBETCTBHM C TIOCTaBJIEHHOW Iepen
CpYIION 3a1aueid;

- OpPTaHM30BbIBaTh yueOHOE B3aWMOJEHCTBHE B TPYIE (OMpEnensaTh OOIINEe IETH, PAacIpeNeNiaTh POy,
JIOTOBAPUBATKCS JIPYT C APYTOM U T. II.);

2. Conepxanue kypca «Xumusa» 1 8-9 kiaccon

[lepBoHaYabHBIE XUMUYECKHU € TTOHSTHS

[Ipenver xumun. Tema u BemectBa. OCHOBHBIE METOABI TO3HAHWS: HAOJIOJCHUE, H3MEpEHHE,
JKcriepuMeHT. Du3nvecKkne 1 XuMu4eckue sBiieHns. Yncteie BemectBa u cMecu. CIocoObl pa3zielieHnst CMeCeu.
AtoMm. Monekyna. XUMUYECKHM 3J€MEHT. 3HAKW XUMUYECKUX 3JIeMEHTOB. IIpocThle M CIOXKHBIE BELIECTBA.
BanenTHOCTh. 3aKOH TOCTOSHCTBA COCTaBa BemiecTBa. Xummdeckue (opmynbsl. WHaekcel. OTHOCHUTENbHAS
aTOMHasi U MOJIEKYJIsipHasi Macchl. MaccoBasi 0151 XMMUUECKOT O JIEMEHTA



B COCIMHEHWH. 3aKOH COXPaHEHHs] Macchl BemlecTB. XuMuueckue ypaBHeHus. Koadduumentsl. YcnoBus u
MPU3HAKU MPOTEKAHUSI XMMUYECKUX peakuil. MoJb - enHuIa KolIM4yecTBa BelecTsa. MossipHas Macca.

Kucnopoa. Bomopon

Kucnopon - xumumyeckuii snemeHT W mpoctoe BemiectBo. O3oH. CocTtaB Bo3myxa. Pusmdeckue u
XMMUYECKHE CBOWCTBa Kuciopona. [lomydeHune m mpumeHeHHne Kuciaopoaa. TernoBoil d((hexT XMMHUYeCKUX
peakuuii. [loHaTHe 00 5K30- M SHAOTEPMHUYECKMX peakUusaX. Bomoponx - XUMHUYECKHH 3JIEMEHT W TPOCTOE
BemecTBo. Pu3nyueckre U XUMUYECKHe CBOicTBa Bogopoaa. [lomyuenue Bogopoaa B naboparopun. [lomydyenue
BOJIOpOJa B MpoMbllUieHHOCTH. [IpuMenenwe Bomopona. 3akoH ABoraapo. MonsipHbId 00bEM Ta30B.
KauecTBeHHbIe peaklliu Ha ra3oo0pa3HbIe BeliecTBa (KUCIopoJ, Boaopoa). OObeMHbIE OTHOIICHHS Ta30B MPH
XUMUYECKUX PEAKIIUSIX.

Bopa. PacrBopsl

Bona B mpupone. Kpyrosopot Bozsl B mpupoze. Pusnuueckue 1 XMMHUYECKHE CBOICTBa BOAbI. PacTBOpHI.
PactBopuMocTs BemiectB B Bojae. KonueHTpaius pactBopoB. MaccoBasi 1051 pacTBOPEHHOI'O BelIecTBa B
pacTBope.

OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COeTMHEHU I

Oxcuapl. Krnaccupukanus. Homenkiatypa. ®usnueckue CBOWCTBA OKCHJIOB. XHMHUYECKHE CBOMCTBA
okcuyioB. [lomyuenue u npumeneHue okcujoB. OcHoBanwus. Knaccudukarus. Homenknatypa. dusmnueckue
cBoiicTBa ocHOBaHuWil. [lonyueHue ocHoBaHMW. XMMHUYECKHE CBOMCTBAa OCHOBaHMM. Peakuus HelTpanuzaiuu.
Kucnorel. Kinaccugukarus. Homenknarypa. ®dusndeckue cBoiicTBa Kuciot. [lonydeHue u npuMeHeHHe KUCIIOT.
XUMHYeCKHE CBOHMCTBA KUCIOT. HaUKaTOphl. M3MeHeHne OKpacku WHIUKATOPOB B Pa3MUHBIX cpemax. Conm.
Knaccudukarnus. Homenknatypa. ®@usnueckue cBoiicTBa coneid. [lomyuenne n npuMeneHune coneid. XuMHuecKue
CBOMCTBa coiell. ['eHeTnuecKkas CBs3b MEXKIY KilacCaMH HeOpraHWYecKnx coemuHeHui. [Ipobmema 6e3omacHOrO
WCIIONb30BAHMS BEIIECTB M XUMHUYECKHMX pEaKIUil B TOBCEIHEBHOW JKM3HW. TOKCHYHBIE, TOpIOYHE U
B3pPBIBOOIIACHBIE BellecTBA. bbITOBas XMMHUUYECcKasi TPaMOTHOCTb.

Crpoenne atroma. llepmomnuecknii 3aKOH W TIEPUOAMYECKAsT CHUCTeMa XUMHUYECKUX djemeHToB [I.U.
MenneneeBa

CrtpoeHne atoma: sIpo, dSHEpreTHIecKuil ypoBeHb. CocTaB siipa aToMa: MPOTOHBI, HEUTPOHBI. M30TOITEI.
ITepuoanueckuii 3akon J[.M1. Menaeneepa. [lepuoandeckas cucrema xumuueckux ssemeHToB .M. Menpaeneena.
OuU3NIECKUi CMBICT aTOMHOTO (ITOPSIKOBOI0) HOMEpa XMMHYECKOrO 3JIEMEeHTa, HOMEpa TPYIIBI M Tepuoja
neproandeckor cructeMbl. CTpOeHHE JHEPreTHYecKHX YpPOBHEH aTOMOB MepBbIX 20 XUMHUYECKHX AIIEMEHTOB
nepuonudeckoil cucremsr JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB ATOMOB XHMHUYECKHUX
SJIEMEHTOB U UX COCJIMHEHUI Ha OCHOBE IMOJOXKEHUs B nepuoanydeckoi cucreme .M. MeHnpeneeBa u cTpoeHUs
aroma. 3Hauenue Ilepmommaeckoro 3akona J1.11. Menneneena.

Ctpoenmue BemiecTB. XUMHUUECKas CBS3b

DNEeKTPOOTPHUIIATEIFHOCTh aTOMOB ~XHMHYECKHMX dJeMEHTOB. KoBaneHTHas XWMHYECKas CBS3b!
HenoysipHas u noisipHas. [loHsATHEe 0 BOMOPOMHOW CBS3W W €e BIHMSIHWM Ha (DU3WUECKHE CBOMCTBA BEIIECTB Ha
npuMmepe Bonbl. VoHHas cBa3b. Meramnmdeckass CBsi3b. THIBI  KPUCTAJUIMYECKWX PEIIETOK (aToMHas,
MOJIEKYIISIpHAsi, WOHHAs, METaJUIMYecKas). 3aBHUCHUMOCTh (DM3MUYECKMX CBOWCTB BEMIECTB OT  THIA
KpUCTAJUIMYECKON PELIETKU.

XUMHUYECKUE PEAKLIUU

[Tonsitue 0 cKOpOCTH XUMHUYECKOH peakuuu. DakTophl, BIUSIOIIUME HA CKOPOCTh XMMUYECKOW PEaKLIMU.
[Tonsarue o katanusarope. Knaccudukanmss XUMHUECKUX PEAKIIHN 110 Pa3IMYHBIM MPU3HAKAM: YHACITY H COCTaBY
HUCXOOHBIX M IMOJIYYCHHBIX BELIECTB; M3MEHEHUIO CTENCHEH OKUCICHHS aTOMOB XHUMHUYECKUX 3JIEMEHTOB:
MOTJIOLIEHUIO WM BBIACIEHUIO SHEPTUH. DIEKTPOIUTHYECKAS] JUCCOLUUALUS. DIEKTPOIUTHI U HEIJIEKTPOIUTHL.
Nonpl. Katnonsl n aHWoHbL Peakiuu mMoOHHOrO OOMEHa. YCJOBHSA MPOTEKAHHS PEAKIUH HOHHOrO OOMEHa.
DNeKTpoNuTUYECKass AUCCOLMALUS KUCTOT, Ienodedl u conedl. CreneHb okucieHus. OnpeneneHue CTEneHu
OKHUCIICHHSI aTOMOB XUMHYECKUX DJIEMEHTOB B coeauHeHusx. Okucnurens. BoccranoBurtens. CyliHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX PEAKIUH.

Hemeramnet 1V - VII rpynm u ux coemuHeHns



[lonoxxeHne HeMETAJIOB B MEPUOJMUYECKON cucTeMe xummudeckux snementoB .M. Menaeneesa. OOmue
CBOMCTBa HeMeETaJUIoB. [amoreHsl: (u3MYeCKMe M XHMHYecKHe CcBoWcTBa. COEIMHEHHS TaJlOreHOB:
XJIOPOBOJIOPOA, XJIOPOBOJOpOAHAs KucioTa u ee comu. Cepa: Qu3nueckne M XHMHYECKHE CBOMCTBA.
CoenuHEHUs cepbl: CEpOBOAOPOI, CYIb(PUIBI, OKCHIIBI cepbl. CepHasi, CEpHUCTAst H CEPOBOJOPOAHAST KUCIOTHI U
WX COMH. A30T: (QU3MUECKHe M XUMUYecKhe cBodcTBa. Ammuak. Comn ammonusi. Okcuabl a3zora. A30THas
kucioTa u ee conu. Docdop: Gusndeckne u xumudeckue ceoiictea. Coenuuenus dochopa: oxcuna pocdopa (V),
oprodocdopHas KHCIOTa U €€ CONMU. YTIepoa: PU3NUECKHEe U XMMUYECKHUE CBOMCTBA. AJUIOTPOIUS yIriIepoja:
anMas, rpadur, kapouH, Qpymiepensl. Coenunenus yriepona: okeuapl yriepona (II) u (IV), yronsHast kucinoTa u
ee conu. KpemHuii u ero coeiMHeHuUs.

Meranisl 1 UX COeTUHEHUS

[Tonoxxenue MeTayIoB B NEPUOIMUECKON cucTeME XuMHUUeckux 3nemeHToB .M. Menneneesa. Meramibl B
npupoae U obmme cnocodbl ux nomydenus. OOmme ¢usnueckue cBoiicTBa MerauioB. OOIIMe XUMHUECKHE
CBOMCTBa METAJUIOB: PEAKIUH C HEMETaJUIaMH, KUCIOTaMH, CONSIMH. DIEKTPOXHUMUYECCKUN Psii HAIPSHKCHUH
meraioB. Lllemounsie Meramasl W uX coenuHeHus. lllemodHo3eMenbHbIE METallbl W MX COEIUHEHUSI.
AmoMuHMA. AMQOTEPHOCTh OKCHJIA W THIpoKcuaa amomuaus. JKenezo. CoeanHeHHs jkelle3a U UX CBOWCTBA:
OKCHJIBI, THAPOKCHIBI U coiu xxkerne3a (11 u I1D).

HepBOHa‘IaHLHLIe CBCIACHUA 00 OpPraHn4YCCKUX BCIIECTBaxX

[lepBoHavanbHBIE CBEICHUS O CTPOCHUM OPraHWYECKUX BEIECTB. YTJIEBOJOPOJIbI: METaH, dTaH, dTHIICH.
WCcTOYHMKY  yTJICBOJIOPOIOB: TMPHUPOJHBIA Ta3, HedTh, yromb. Kucrnopojcomepkaiiue COCIUHEHUS: CIHPTHI
(MeraHoN, JTaHON, TJHWIEPUH), KapOOHOBBIE KHCIOTHI (YKCycHash KHCIIOTa, aMHUHOYKCyCHas KHCJIOTa,
CT€apruHOBasA W OJICUHOBAas KI/ICJ'IOTI)I). brnonornueckn BakHBIE BEHIIECTBA: XUPbI, I'IFOKO34, Oenku. XUMHAYECKOE
3arpsi3HEHHE OKPYKAOIIEH CPeIbl U ero MOCIIe/ICTBUSI.

Turibl pacueTHbIX 3a/1a4:

1. BeruucieHue MaccoBOH JIOMHM XUMUYECKOT0 AJIEMEHTa 110 (POPMYIIe COSTTHEHHSL.
YcraHoBieHHE TIpoCTeiined (hopMyIIbl BEIIECTBA 10 MACCOBBIM JIOJISIM XUMHUYECKUX AJIEMEHTOB.
2. BeorunciieHus Mo XMMHUYECKHUM YpaBHEHHSM KOJIMYECTBA, 00BhEMa, MAacChl BEHIECTBA IO KOJIUYECTBY,
00beMy, Macce peareHTOB MITH MPOITYKTOB PEaKIIHH.
3. Pacyer maccoBoii 101 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
TeMbI MpaKTUUECKUX padoT:
1. JlabopatopHoe oOopyaoBaHWE W TpHUEMBl oOpamieHuss ¢ HUM. [IpaBuna Oe3omacHOW pabOTHI B
XUMHUYECKOU J1a00paTOPHH.
OuncTKa 3arps3HESHHON TTOBApPEHHOM COJH.
IIpu3Haku NpoTeKaHuss XUMHUYECKUX PEAKIUH.
[Tonmyuenue KuCIOpoAa U U3y4EHHUE €ro CBOMCTB.
[Tonyuyenue Bogopoia U U3y4EHUE €ro CBOKCTB.
IIpuroroBiieHrE pacTBOPOB C ONPECIEHHON MaCcCOBOM J10JIei paCTBOPEHHOI'O BEILIECTBA.
Pemmenne skcriepuMeHTaIbHBIX 33729 110 TeMe « OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTUHEHUI.
Peaknnu monHoro oomeHa.
KadecTBeHHBIE peakiiii Ha HOHBI B PACTBOPE.
10. TlomyueHwe aMMHuaKa M U3yYEHHE €TI0 CBOMCTB.
11. TlomyueHwe yTIEKUCIOTO Ta3a U U3yUYEHHE ero CBOMCTB.
12. Pemenue sxcriepuMeHTaNbHBIX 33124 110 TeMe «Hemetamst 1V - VII rpymnm 1 ux coemuHEeHMI.
13. Pemenue sKcriepuMeHTATBHBIX 33/1a4 TI0 TeMe «MeTaibl 1 UX COeTUHEHUS.

©CooNUR~WLDN



3. TemaTrnueckoe IIIAHUPOBAHHE

8 KJi1acc

CopepxaHue TeMbl

Ko so
JacoB

HepBOHa‘{a.]IbeIe XUMHUYIECCKHE MOHATHUSA

25

[Ipeamer xumun. Tena u BemecTBa. OCHOBHBIC METO/IBI TO3HAHUS: HAOIIOICHHE,
M3MepeHHne, IKcrepuMenT. Du3nveckre 1 XHMUUECKHe sIBJIeHHs. YUCThIe BelecTBa U
cmecu. CriocoObl pazaenenus cmeceid. AToM. Monekymna. XMMHUYECKHIA JIeMEHT. 3HAKU
XUMHAYECKUX 2JIeMEeHTOB. [IpocThie 1 clioyKHbIe BelecTBa. BaneHTHOCTh. 3aKOH
[MOCTOSIHCTBA COCTaBa BellecTBa. Xumudeckue popmyinsl. Munekcel. OTHOCHTEIbHAS
ATOMHAsI U MOJIEKYJIsIpHasi Macchl. MaccoBas JI0JIsi XUMHUYECKOT0 3JIEMEHTA B COC/IMH CHHH.
3aKOH COXpaHEHUSI MacChl BelIecTB. XuMudeckue ypaBHenusi. KoaduimenTsl. Y cious u
[PU3HAKY TPOTEKAHNUS XUMHUYECKUX peakinid. Momb - eIMHUIIA KOJTHUYECTBA BEIECTBA.
MoutsipHas Macca.

Kucsaopoa. Bonopona

10

Kucmopon - XuMuaecknii 31eMeHT U TipocToe BemecTBo. O30H. CocTaB BO3ayXa.
DusznuecKrne 1 XUMUIECKIEe CBOMCTBA KUCIopoaa. [lomydenne u mpuMeHeHne KUCIopoa.
TermoBoit 3 dext xummaecknx peakiuii. [lousaTre 00 3K30- U YHAOTEPMUYECKHAX
peakugax. Bogoposa - XMMHUYECKUM 3JIEMEHT U MPOCTOE BelecTBO. DU3nueckue u
XUMHYeCKue cBolicTBa Bojopoa. [lomydenue Bojgoposa B nadboparopun. [lomyuenne
BO/IOpO/Ia B IPOMBITIIEHHOCTH. [IprMenenne Bogopoaa. 3akoH ABoraapo. MospHbIif
00BeM razoB. KauecTBeHHBIC peakIiny Ha ra3000pa3HbIe BEMecTBa (KUCIOPOI, BOIOPO).
OObeMHBIEC OTHOIIEHNS Ta30B MTPH XUMUYECKAX PEaKIHsIX.

Boaa. PacTBopbl

Bona B mpupoje. KpyroBopot Boabl B ipupoje. duznueckre 1 XMMUYECKHE CBOMCTBA
BoJbl. PacTBOphI. PacTBOprMOCTH BelecTB B Bojie. KoHlleHTpalus pactBopoB. MaccoBast
TOJTIs1 pACTBOPEHHOTO BEIIECTBA B PACTBOPE.

OCHOBHBbIE KJIACCHI HEOPTAHMYECKHUX COeIMHEeH Uil

Oxcuppl. Knaccnukanms. Homenknarypa. @usndeckne CBOWCTBA OKCHJIOB. XUMUYECKHE
cBoiicTBa okcuoB. [lomydenne n mpumenenne okcumaoB. OcHoBanms. Knaccuduxarms.
Homenknatypa. @uznueckue cBoicTBa ocHOBaHUM. [lonyuenue ocHoBaHUM. XUMHUUYECKUE
cBolicTBa ocHOBaHM. Peakins HeriTpammzanun. Kucnoter. Knmaccudukarms.
Homenknatypa. @uznueckue cBoiictBa Kucior. [lonyyeHne 1 npuMeHeHne KUCIIOT.
XHUMHUUECKUE CBOWCTBA KUCIOT. HaukaTopel. 3MeHeHne OKpacKu UHAUKATOPOB B
pasmuaHbix cpenax. Comu. Knaccudukanms. Homenxmarypa. dusznyeckne cBOWCTBa
coneil. [Tonyuyenue u npumeHnenue coneil. Xumudeckue cBoicTBa coned. ['enernueckas
CBSI3b MEX/y KJIaCCAMHU HEOPraHWMYECKUX coeauHeHui. [Ipobnema Ge3onacHoro
MCTIOJIb30BaHMS BEILIECTB M XMMUYECKUX PEaKIUi B IOBCEAHEBHOMN JKMU3HU. TOKCHUYHbBIE,
rOpIOYKE M B3PHIBOONACHBIE BellecTBa. bbIToBast XuMuueckas r(paMOTHOCTh

Crpoenne aroma. Ilepmommueckwii 3aKOH W TepHOJUYECKAsi CHCTeMa
xumuieckux 3jemeHToB .. MenaeieeBa

Crpoenue aroma: Ipo, SHEepreTuyeckuil ypoBeHb. CocTaB siipa aToMa: HNPOTOHBI,
HelTponbl. M3oronsl. [lepuonnueckuii 3axon .M. Menneneepa. Ilepuoguueckas cuctema)l
xumudeckux 3emMenToB .M. MenaeneeBa. @u3nveckuil CMBICIT aTOMHOTO (TIOPSIIKOBOTO)
HOMEpa XUMHMUYECKOIrO AJIEMEHTa, HOMEpa TPYINbl U MEPUOJa MEPUOJUUYECKON CHUCTEMBI,
CTpoeHHEe DSHEPreTHYeCKUX YypOBHEW aToMoB IMepBbiXx 20 XUMHUYECKHX 3JIEMEHTOB

HepHOHquCKOﬁ CUCTEMBI




.. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XMMMUYECKUX JIECMEHTOB
1 UX COCAMHEHUI Ha OCHOBE MOJOXEHUs B nepuoanueckoit cucteme .M. Mennaeneesa u
cTpoeHus aroma. 3uadenue [lepuonuueckoro 3akona /[.1. Menneneena.

Ctpoenue BelecTB. XuMH4YecKasi CBA3b

ONEeKTPOOTPULIATENBHOCTh ATOMOB XMMMUYECKMX 3JieMeHTOB. KoBajeHTHas XumHuueckas
CBSA3b: HENOJIsIpHAss U noiisipHasd. IIoHsATHE O BONOPOJHOM CBS3M U €€ BIMSIHUM Ha
(u3nvecKre CBOMCTBA BElIECTB HA TprUMepe BOAbL. VloHHas cBsi3b. Merannnueckas CBSI3b.
Tunsl KpUCTAIUIMYECKUX pEIIETOK (aTOMHAs, MOJIEKYJISIpHas, MOHHAs, METAJUINYecKas).
3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTB OT THUIIA KPUCTAIITMUECKON PEIICTKH.

XuMHYeCKH e peakuuun

ITonsitue 0 cxopocTH XxuUmMudeckoi peakuuu. MakTOpsl, BIUSIOIIAE HA CKOPOCTH
xuUMHU4YecKol peaknuu. [loHsTne o kartanuzatope. Krnaccupuranms XUMHUUECKUX PEaKIHH
[10 Pa3IMYHBIM IIPU3HAKAM: YHUCIYy U COCTABY HCXOAHBIX M IOJIYYEHHBIX BELIECTB;
M3MEHEHUIO CTEIECHEH OKUCIEHUS aTOMOB XHMMYECKHMX 3JIEMEHTOB; IOIVIOLIEHUIO WJIU
BBIIEJICHUIO  DHEPTMHU.  OJEKTPONUTHYECKash  JIUCCOIMAIUs.  OJEKTPOIUTH U
HednekTponuThl. Monbl. KaTtnonsl w aHuoHbl. Peaknmuym woOHHOTO OOMEHA. Y CIOBUS
[IPOTEKaHUsl PpEeaKIuii HMOHHOTO OOMEeHa. OJEKTPOJUTHYECKas AUCCOLMAINs KHCIIOT,
menoyeid u coieil. CrerneHp oxucieHus. OnpeneneHre CTENeHH OKHUCIEHHS aTOMOB
XUMHYECKHX JJIEMEHTOB B coeanHeHusix. Oxucnurens. BoccranoButens. CymHOCTH
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX PEAKIUIM.

Hemetanasl 1V - VII rpynn u ux coennenusi

ITonoxxeHnue HeMETaIIIOB B IEPUOJIMYECKON cUCTEME XUMUYECKUX dieMeHToB J1.1.
Menneneesa. OOIIe CBOWCTBA HEMETAJUIOB. [ aJIOTeHbI: PU3HUCCKHE U XUMUICCKAE
cBoiicTBa. CoemMHEHHS TAIOT€HOB: XJIOPOBOAOPO/I, XJIOPOBOIOPOAHAS KACIOTA U €€ COMIH.

9 kaace

CopeprxaHre TEMBI

KonBo
JacoB

Teopeanecmle OCHOBbI XUMHUHU

DHepreTrKa XUMHIEeCKHX peakiuii. CKOpoCcTh XMMUYIECKON PeakIinu DHEPreTuKa u
nuta. KanopuiiHOCTh KUpoB, OEIKOB U yriieBonoB. HemHoro o pactBoputensx. MoHbr —
[1EPEHOCUMKH 3JICKTPUUECKUX 3apsaoB. HekoTropsle cBeieHnst O CTPYKTYpE PacTBOPOB.
Kpucramiorunparer. [Ipakruaeckas padora Ne 1. [lomydenue kpucramioruapara u3
0E3BOTHOM COJM M M3YYEHHUE €r0 CBOMCTB. MeXaHU3M IIEKTPOIUTHIECKON JHCCOITHAIINH
BELIECTB C KOBAJCHTHOM MOJISIPHON cBs13bt0. CBOMCcTBA HOHOB. M3 cTOpUM cO3AaHUS U
Pa3BUTHS TEOPUH 3IEKTPOIUTHUYECKON qucconnanuy. CHIIbHbIC U cllaOble 3JIeKTPOIUTHI.
KonnuecTBeHHbIE XapaKTEPUCTUKH ITPOLIEcca 3IEKTPOIMTHUECKON qucconuanuu. Peakunn
9JIEKTPOJIUTOB B BOAHBIX PACTBOPAX M MX ypaBHEHHUs. KHCIOTBI KaK 3JeKTPOIUTHI.
OcHoBaHUs Kak 37eKTponuThl. CollK Kak 3JEKTPOIUTHL. ['uaponu3 coneil. XuMuyeckue
[PEaKLrU B CBETE TPEX TEOPUI: aTOMHO-MOJIEKYJIIPHOTO YUEHHUS, SJIEKTPOHHOTO CTPOCHUS
aToMa, TEOPUH JCKTPOTUTHUECKOIN JINCCOLMALINHT.

15

DJ1eMeHThbI-HeMeTAJLJIbI U UX BasKHEHIIINe COeTUHEeHHUsT

30

DneMeHThI-HeMeTasulbl B nepuonnyeckoit cucreme .M. MenneneeBa u B npupo/ie.
[IpocTbie BemecTBa-HeMETalIbl, UX COCTaB, CTPOCHUE, OOIINE CBOMCTBA M CITOCOOBI
rosydeHusi. BogopoHbIe 1 KUCIOPOIHbIE COeTMHEHHS HeMeTaiutoB. O0mmas
XapaKTEpPUCTUKA SJIEMEHTOB MOATPYIIIBI KUCIOPOIa U UX MPOCTHIX
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BeriecTB. buonornueckue ¢pyHkiuu xanpkoreHoB. Kucnopos. O3oH. Kpyrosopor
K1ciaoposa B rpupoje. Cepa Kak MPOCTOE BEIIECTBO. AJIOTPOIUS U CBOMCTBA CEPBI.
Ceposonopoa. Cynbdunsl Kucnopoaconepxaiue coeunaenus cepsl (1V).
Kucnopoacoaepxkaruue coeaunenus cepsl (V). KpyroBopor cepsl B mpupoe.
DKOJIOTHYECKUE TPOOIEMBI, CBSI3aHHBIC C KUCIIOPOJICOICPIKAIIIMMU COSUHCHUSMU CEPBHI.
OO01ast XapaKTepUCTUKA DJIEMEHTOB MOATPYIIIBI a30Ta. MICTOPUS OTKPBITHS U
HCCICIOBAHUS SJIEMEHTOB MOATPYIIIBI a30Ta. A30T KaK JIEMEHT U KaK IMPOCTOE BEIIECTBO.
AmMMuak. OKcubl a30Ta. A30THASI KUCI0Ta U ee conu KpyroBopoT a3orta B pUpoe.
docdop kak amemeHT u npocroe BemiectBo. Coeaunenus dpochop. Kpyroropor dochopa B
npupoze. [loarpynna yraepona. Ilonoxxenne 3ieMeHTOB MOATPYIIIbI YIepoa B
[EPUOJMUECKOIN CUCTEME, CTPOCHUE UX aTOMOB. AJUTOTPOITHBIE MOAU(DUKAIIMH YTIIepoa.
AncopOrus. XuMuueckre cBoicTBa yriepona. OKCHbl yriiepoyia YTolIbHas KUCIOTa U e
coiu. Kpyroeopot yriepona B npupoze. Kpemuuii u ero ceoiicrsa. CoeiHEHUS KpEMHUS.
CustkaTHasi MPOMBINUICHHOCTh. OOIIMe CBEIcHNs 00 OPraHUYECKUX COCAMHECHUSX.
Bo3HUKHOBEHHE U pa3BUTHE OPTaHUYECKON XUMUM — XUMHUHU COEIMHEHUH yTriepoja.
Krnaccudukanus yrieBoopogoB DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
YTI€BOA0POI0B. DU3NUECKUE U XUMHUUECKHE CBOMCTBA MIPEICIBHBIX YIIIEBOIOPOIOB
(ankanoB). OmpezeneHre KaueCTBEHHOr0 COCTaBa OPraHMYECKOTo BEIIeCTBA.
HemnpenenbHbie yriIeBOIOPOABI ATHICHOBOTO psifia (ankensl). Hempenenbabie
YTIIE€BOJIOPO/IBI AIleTHIIEHOBOTO psAa (anKuHbI). LIMKnnyeckne yriieBo1opoibl

Cruptel. [IpenensHbie 0THOOCHOBHBIE KapOOHOBBIE KUCIOT. JKupsl. YrineBoss! .benkn

MeTalbl

OneMeHThI-MeTaiIbl. OCOOEHHOCTH CTPOEHHS X aTOMOB. [loy0KeHne MeTasuioB B
nepuoauyeckoi cucreme .M. Menneneea. Kpucraimnueckas CTpyKTypa METaJJIOB U €€
BIIMSTHAE Ha CBOMCTBA BEMICCTB. XUMHYECKHAE CBOMCTBA METAJUIOB. DICKTPOXHMHUICCKII
psin HanpspkeHni MeTaiutoB. CrimaBbl. Koppo3nst MeTamioB U CIUIaBOB. XapaKTepUCTHKA S-
pieMeHTOB [A-rpynmbl MeproInYeckoil CHCTEMBI U 00pa3yeMbIX HMH ITPOCTHIX BEIIECTB.
PacripocTpanenue B mprupoje U ONOIOrHIecKoe 3HaUeHHE MIeTOYHBIX METAIIOB. MeTasubl
[TA-rpynmer meproandeckoit cucremsl [[.M. MenneneeBa n nux BayKHEUIIIHE COCTUHEHMUS.
Pacnpoctpanenue u ponb meraiio [TA-rpynmnel B mpupose. JKectkoctb Boabl. Poib
MeTarioB [IA-rpynmer B )kuBoW ipupose. Amromuanid. Mertamtsr [VA- rpymisl,
[pUHAISKAIIHE K P-3JeMeHTaM. ) Metasuisl, npuHaaiexanme k d- anementam. JXKene3o u
€ro BaXKHEHIINe COeAMHEHUS

20

XHuMHS H JKH3Hb

BermmecTBa, BpenHble [UIs 370pOBbS UEIOBEKa U OKpyXarolei cpeabl. [lomumepsl 1 KU3Hb.
XUMUSI U 310pOBbE UenoBeKa. MuHepaabHble y100pEHHs Ha BallleM yJacTKe. XUMUUecKast
TEXHOJIOTUs Kak Hayka. Meratyprusi.

11




