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IHosicHUTEALHAA 3aIIUCKA
Pabouas mporpamma pa3paboTaHa B COOTBETCTBUU C HOPMATHBHO-TIPABOBEIMU JIOKyMeHTamu PD

u MOV «Cpennss mkona Ne 8» r.o. [lys:
o @ecnepanbubiii  3akoH oT 29 nexabps 2012 roma Ne 273-03 «O06 oOpa3oBaHuu B
Poccuiickoit @enepanuny;
e DepepanbHBId TOCYIAapCTBEHHBIH 00pa30BaTEIbHBIN  CTaHIAPTOCHOBHOTO  OOIIEro
oOpa3oBanus (yTBepkIeH npukazomM MunoOpHayku Poccuiickoit @eneparuu Ne 1897 ot
17.10.2010 t. «O06 yrtBepxkaeHun (eaepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO O0IIEro o0pa3oBaHHUA», 3aperucTpupoBaHHbIM MuHioctom Poccun
01.02.2011 Ne19644);
e [Ipukaz MunoOpuayku Poccum ot 29.12.2014r. Ne 1644 «O BHeceHWM W3MEHEHHU B
npuka3 MunucrepcrBa oOpasoBanust U Hayku P® ot 17 nexabpst 2010r. Ne 1897 «O0
YTBEPKACHUU U BBEJICHUU B JeicTBHE (peiepaabHOro rocy1apCTBEHHOTO0 00pa3oBaTeIbHOIO
CTaH/JapTa OCHOBHOTO OOIIETr0 00pa3oBaHuUs»;
e [IpumepHasi ocHOBHasi oOpa3zoBarelibHasl MPOrpaMMa OCHOBHOT'O OOIIEro oOpa3oBaHUs,
onobpennasdenepaibHbIM  Y4eOHO-METOAMYECKUM  OOBEAMHEHHEM IO  o0IemMy
oOpazoBanuto (mporokon ot 8 ampens 2015 r. Ne 1/15);
e (OOpazoBatenbHas porpaMMa OCHOBHOT0 o61iero oopazoBanus(PI'OC) MyHHIIMIIATIBHOTO
obmieoOpazoBarenpHoro yupexaeHus «Cpemssisi oOmieoOpazoBarenbHas Imkojga No 8y
ropojckoro okpyra [llys MBanoBckoii obnactu (yreepaeHa mprkasoM 1o MOY «Cpenssist 1Kona
Ne8» or 26.05.20151. Ne 95/11);
e [lonoxxeHnue o pa3zpaOoTKe, YTBEP)KICHHH, peaJu3alud U KOPPEKTUPOBKE paboumx
OporpaMM y4eOHBIX HPEAMETOB, KYpCOB, IUCHMIUIMH (MOZAYJleld) MyHHUIMIIAIbHOTO
o0meo0Opa3oBaresbHOro yupexaenus «CpenHss obuieodpazoBarenbHas mkoia Ne 8» r.o.
Iys MBanosckoit obmactu (PI'OC) (yrBepxkaeHo mpukaszoM no MOY «Cpeanss mkoia Ne
8» ot 11.05.2012 r. Ne 77).
e ABTOpCKOIl mporpamMmoii ocHOBHOTO o61ero oopasosanus no xumuu O.C. I'abpuensina,
A.B. Kyniosa

OO0mas xapakrepucTuka yued0HOro npeamera
B cootBerctBun ¢ denepanbHbIM roCyJapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM

OCHOBHOTO 0011ero o0pa3oBaHusl yyalivecs JOJKHBI OBJIAJIETh TAKUMH I103HABATEIbHBIMU
y4eOHBIMH JIeHCTBUAMHU, KaK YMEHHE (pOpMyJIHMpoBaTh MpoOIeMy M TUIOTE3Y, CTABUTh LENU U
3a/la4, CTPOMUTH IUIAHBI JOCTMXKEHMsI L€JIEd M PELIeHUs IOCTABJIEHHBIX 3a/jad, IPOBOAWTH
HKCIIEPUMEHT U Ha €70 OCHOBE JIENaTh BBIBOJbI M YMO3AKIIIOUEHUS, IPEJICTABIISTh UX U OTCTauBaTh
CBOIO TOUKY 3peHus. Kpome 3Toro, yuammuecs IOJDKHBI OBIAAETh NpPUEMaMH, CBS3aHHBIMH C
OlpejieNieHueM TMOHATUI: OrpaHWYMBaTh HX, ONHUCHIBATh, XapaKTEpHU30BaThb U CpPAaBHUBATH.
CnenoBarenbHO, NPU H3YYEHUH XHUMHHM B OCHOBHOW WIKOJIE y4allMecs TOJKHBI OBIIAJIETh
yu4eOHBIMU JIEUCTBUSMH, TMO3BOJISIIOIIMMU KM JOCTHYb JIMYHOCTHBIX, TPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

[Ipemiaraemas mporpaMMa o XMMUHU PacKpbIBAET BKJIAJ y4eOHOIO PeMeTa B TIOCTHKEHUE
1eneil OCHOBHOTrO o0miero oOpa3oBaHMs M OIpeeNseT BaXHEUIINE cojep)KaTelbHble JTUHUU
npeaMera:

* «BEIIECTBO» — 3HAHUE O COCTaBE U CTPOCHHH BEIECTB, UX CBOWCTBAX M OMOJIOTHYECKOM
3HA4YEHUU;

* «XMMHYECKas peakLUs» — 3HAHUE O MPEBPALCHUIX OJHUX BEILECTB B JIPYTUe, YCIOBUAX



MPOTEKaHUs TaKUX MPEBPALLEHUH U crioco0ax yrnpaBiIeHUs peaKklUsIMU;

* «(IIPUMEHEHHE BEIIECTB» — 3HAHHE W OMNBIT 0E30IacHOr0 OOpalleHHs C BEIIEeCTBaMH,
MaTepuaiaMM U IpoLeccaMu, HE0OXOAUMBIMU B ObITY U Ha IIPOU3BOJICTBE;

* «I3BIK XMMHUHW» — OINEPUPOBAHUE CUCTEMOM BAKHEMIIUX XMMHUYECKHX IMMOHATUH, 3HAHHUE
XUMHUYECKOM HOMEHKJIATYphl, a TaK)K€ BJIAJEHWE XMMHMUYECKON CHMBOJIMKOM (XMMHUYECKUMU
dbopmyIamMu U ypaBHCHHSIMHU ).

B mpouecce ocBoeHMH mporpammbl Kypca XMMHM Il OCHOBHOM IIKOJIBI Yy4YalllHecs
OBJIAJICBAIOT YMEHHUSIMU CTaBUTh BONPOCHL, HAOMIOAATb, OOBSICHUTH, KIACCU(PUIUPOBATH,
CpPaBHUBATh, IPOBOAUTH SKCIIEPUMEHT U UHTEPIPETUPOBATH BBIBOJbI HA €M0 OCHOBE, ONPEIECIIATh
UCTOYHUKH XUMHUYECKOH HH(POPMAIUH, TTOTY4aTh U AaHATU3UPOBATD €€, a TAK)KE TOTOBUTDH HA 3TOU
OCHOBE COOCTBEHHBII MH(POPMAIIMOHHBIN MPOIYKT, MPE3EHTOBAThH €0 U BECTH IUCKYCCHIO.

[IporpaMmma Kypca XUMHM Ul OCHOBHOM IIKOJbl pa3pabarbiBajach C Y4ETOM
IIEPBOHAYAJIBHBIX IIPEICTABICHNMN, ITIOTYYEHHBIX YYAIlIMMHUCS B HAYAJIbHOM IIKOJIE IIPY U3yYEHUU
OKPY’KaIOILIET0 MUPA.

[Ipennaraemasi mporpaMma XOTSI M1 HOCUT OOIIEKYJIbTYPHBIH XapaKTep U HE CTaBUT 33734y
npoecCHOHANBHOM TMOArOTOBKM Y4allUXCs, TEM HE MEHee IMO3BOJISIET MM OINPEAETUTHCS C
BbIOOpOM TipoduiIst 00yYeHHs B CTapIIeH HIKOJIE.

OCHOBHBIE UJIeU IPEATIAraeMoro Kypcea:

* MaTepHallbHOE €IUHCTBO BEIIECTB €CTECTBEHHOTO MHUPA, X TeHETUYECKas CBS3b;

* IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM, CTPOSHHEM, CBOWCTBAMH, TTOITy4YEHUEM
U IPUMECHEHUEM BEIIECTB;

+ TI03HaBa€MOCTh BEIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUECKUX PEAKIIN;

+ OOBSICHSIONIAs] M TTPOTHO3UPYIOIIAST POJIb TEOPETUIECKUX 3HAHUM I (DaKTOIIOTHIECKOTO
MaTepHaia XUMHH JIEMEHTOB;

+ KOHKPETHOE XHMHYECKOE COEAMHEHHE KaK 3BEHO B HENPEpPBhIBHON LIEMHU IMpeBpalieHHi
BEIIIECTB, YUAaCTBYIOIIEE B KPYTOBOPOTE XMMHUYECKUX AJIEMEHTOB U XMMUYECKOH 3BOJIIOLINY;

* 00BEKTUBHOCTh M MTO3HABAEMOCTh 3aKOHOB IPUPObI; 3HAHWE 3aKOHOB XHMUU T0O3BOJISET
YIPaBJIATh XUMUYECKHMMHU TPEBPALICHUSIMH BEIIECTB, HAXOJHUTh HKOJIOTHYECKH Oe30macHbIe
CIOCOOBI TPOM3BOJICTBA M OXPAHBI OKPYKAIOIICH CPEbl OT 3arpsi3HEHHS,

+ B3aMMOCBSI3aHHOCTh HayKH M TPAKTUKW; TPeOOBAaHWS NPAKTUKA — JBIKYIIAas CHIIA
pa3BUTHS HAyKH, YCIIEXHU MPAKTUKHA 00YCIOBIICHBI TIOCTHKECHUSIMHU HAYKH;

+pa3BUTHE XMMHYECKOW HAYKH W XHMHU3AIUS HAPOJHOTO XO3SCTBa CIy)KaT WHTEpecam
YyeJoBeKa W OOmecTBa B IEJIOM, HMEIOT T'yMaHHCTUYECKUH XapakTep M IpPHU3BaHbI
CHOCOOCTBOBATh PEIICHUIO TTI00aTBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UJIeN peanu3yloTcs MyTeM JIOCTUKEHUS CIIECAYIOIINX yeel.

Gopmuposanuey ydammxcsi XAMUYECKONW KapTUHBI MUpPa KaK OpPraHMYecKOl YacTH erorenocTHON
€CTECTBEHHOHAY4YHOW KapTHHBI;

Pa3umuUerio3HaBaTENbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUECKHX CIIOCOOHOCTEN ydarlmxcs B
TIPOLIECCE Y U3YUYEHUSI XUMHUYECKOM HayKU U €€ BKJIaJa B COBPEMEHHBII HAydHMO-TEXHUYECKHUI IPOrPecc;
GPopMUpOBaHUEBAKHENIIINX ~ JIOTUYECKUX ~ OTepaluii  MBINIUICHHUs(aHATM3, CHUHTE3, O0O0OOIIEHHE,
KOHKpPETHU3aIHsl, CPaBHEHHUE U JIp ,B MPOLIECCE MO3HAHMS CUCTEMbI BYKHEHIIIMX MOHSATHH, 3aKOHOBU
TEOPHIi 0 COCTaBe, CTPOCHUH U CBOMCTBAX XUMHUYECKUX BEIIECTB;

socnumanue yOKIEHHOCTH B TOM, YTO NIPUMEHEHUE TOJTYYEHHBIX 3HAHUN M YMEHUI 10 XUMHU
ABNSIETCA OOBEKTHMBHON HEOOXOIMMOCTBIO [UIs Oe30macHOM paboThl C BEUIECTBAMHU H
MaTepuaiamMH B ObITY M Ha IPOU3BOJICTBE;



NpoeKmuposanue W peanusayus BBHITYCKHUKaMU OCHOBHOM HIKOJIBI JIMYHOM 00pa3oBaTelnbHON
TPAaeKTOpUHU:  BBHIOOp mpoduis oOydeHHs B CTapuield IMIKOJe WIH TNPo(ecCHOHATBHOTO
00pa30BaTENbHOIO YUPEKIACHUS:
oeladeHue KIIOYEBBIMH KOMIIETCHIUSAMHU (y4eOHO-TI03HABATEIbHBIMUA. HH(DOPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMH ).

3HAYUTENILHOE MECTO B COZIEPYKAHUM Kypca OTBOJMTCS XMMHUECKOMY dKcriepuMeHTy. OH MO3BOJIsET
copMupoBaTh y yJaIlMXCcsl CIeMaIbHbIE MPEIMETHbIE YMEHHS PaboTaTh C XUMUYECKUM BEIIECTBAMH,
BBITIOJIHATH IIPOCTHIE XUMUYECKHE OINBITHL, HAYYUTh MX O€30MacHOMY M HKOJOTHYECKH TPaMOTHOMY
00pAaIlIEHHIO C BEILIECTBAMU BOBITY U Ha IIPOU3BOJICTBE.

[NpakTrdgeckue paboThI CrPYIITUPOBAHEI B OJIOKM — XUMUYECKHE MPAKTHKYMBI, KOTOPBIE CITyXKaT He
TOJILKO CPEACTBOM 3aKPEIUICHHS HABBIKOB, HO 51 KOHTPOJIS KA4eCTBa MX COPMUPOBAHHOCTU

Kypc xumunn 8 kacca n3yyaercst B /1Ba drarna.

IlepBbIii 3Tanm — XUMHUS B CTATHKE, HA KOTOPOM PAacCMaTpyUBaOTCS COCTaB M CTPOCHHE aroMa B

BellecTBa. Ero OCHOBY COCTaBJISIIOT CBEJICHHSI O XUMUUYECKOM 2JIeMEHTe U (JOpMax ero CyIiecTBOBaHUS,
M30TOIAaX, MOHAX, MPOCTHIX BEIIECTBAX M MX BAKHEHUIIMX COSAUHEHMSX (OKCHIAX,IPYTHX OWHapHBIX
COCZIMHEHMSIX, KUCIIOTaX, OCHOBAHUSIX M COJISX), CTPOSHUU BEILECTBA (TUTIOJIOTHH XUMUYECKHX CBSI3eH U
BUJIAX KPUCTAUTMIECKUX PELIETOK).
Bropoii stan - xumust B TMHAMKKE, HA KOTOPOM YYaIlMECs: 3HAKOMSATCS ¢ XUMUUYECKUMH PEAKLMSAMA KaK
(GyHKIMEH cocTaBa M CTPOCHHUSI YYacTBYIOIIMX B XMMHUYECKHX TIPEBPAIICHUSX BEIECTB M HX
kinaccugukarmy. CBOMCTBA KUCJIOT, OCHOBAHWH W COJIGH Cpa3dy pacCMATPHBAIOTCSB CBETEC TCOPHU
AIEKTPOIUTHYECKON auccormari. Kpome 31oro, cBOMCTBA KUCIIOT U COJIEH XapaKTEPU3YIOTCS TAKKE B
CBETE OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX TPOLIECCOB.

B kxypce 9 knacca BHauane 06001matoTes 3HaHUS ydaluxcs 1mo Kypey 8 kiacca, anodeozom
Kotoporo siBisgercs [lepuonnueckuii 3akoH u [lepuonnueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
J. U. MenneneeBa. Kpome Toro, 0000maroTcs CBEACHHS O XHMHYECKUX PEAKIUAX U UX
KIacCU(UKAUU — 3HAHHUS OO0 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS XUMHYECKHE CBOWCTBA
BEIIIECTB, U CIIOCO0AaX yMPaBIICHUS] XUMUYECKUMHU MPOIeccaMi. 3aTEM pacCMaTpUBAIOTCs o0Ire
CBOMCTBAa METAJJIOB M HeMeTauioB. [IpuBOASATCS CBOWCTBA IIENOYHBIX M IIETIOYHO3EMETHHBIX
METaJUIOB M TaJOT€HOB (MIPOCTHIX BEIIECTB M COEAUHEHUN TrajoreHOB), KaKk Haubojee SPKHUX
MPEACTaBUTENICH ATHX KIJIACCOB DJIEMEHTOB, M WX CPaBHUTEIbHAS XapakTepucThka. B kypce
NMOJPOOHO paccMaTpUBalOTCA COCTaB, CTPOCHHE, CBOWMCTBA, TMONyUYeHHWE U TPHUMEHEHHUE
OTJICIbHBIX, BAKHBIX B XO3SHCTBEHHOM OTHOIIEHUH BEIIECTB, OOpPa30BAaHHBIX AJIEMEHTAMU
2—3-T0 MEepUOJIOB.

I'maBHOE omMuME mpeIaracMod MpOrpaMMBbl 3aKIOYaeTCs B JIBYKPaTHOM YBEIMYEHUH
BpPEMEHH, OTBEJEHHOTO Ha u3ydeHue paszjen: «MHoroodpaue BEUIeCTB». IJTO CBSI3aHO CO
CTpPEMJICHHEM OCHOBAaTeJIbHO OTPabOTaTh BaKHEHIIME TEOPETHYECKHE IOJOXKEHUSKYpca XUMHUU
OCHOBHOM IIIKOJIBI HA OoraroM ()aKTOJIOTHYECKOM MaTeprajie XUMHHU IEMEHTOB M 00pa30BaHHBIX HMH
BEIIECTB.

IleHHOCTHBIE OPHMEHTHPHI COAEPKAHUSA YUeOHOI0 NpeaMeTa

YueOubrii npeamer «XuMHS», B COJAEPKaHUU KOTOPOTO BEAYIIMM KOMIIOHEHTOM
SBIISIOTCS HAYYHBIE 3HAHKS M HAYYHbIE METOIbI TIO3HAHMUSI, TIO3BOJISET (POPMHUPOBATH y yUAIIIUXCS
HE TOJIbKO IICJIOCTHYIO KapTHHY MHpa, HO M MPOOYXKJIaTh Y HUX SMOIMOHAIHHO-IICHHOCTHOE
OTHOIIIEHHE K HM3y4aeMOMY MaTepHally, CO37aBaTh YCIOBHs MJisi (DOPMUPOBAHHUS CHUCTEMBI
[IEHHOCTEH, ONPECIISIONICH TOTOBHOCTh: BEIOMPATH ONPEICICHHYIO HAITPaBJICHHOCTh ICUCTBUH;
JIEHCTBOBATH OMPEICTICHHBIM 00pa30M; OLICHUBATh CBOM JIEHCTBUSI U ACHCTBUS APYTHUX JIOJEH 1O



OIPECICHHBIM LIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pPE3yJbTAaTOM I103HABATEIBHOIO OTHOLIEHHUS K MHPY B KYJIbTYpe SBISETCA
YCTaHOBJICHHE CMbICTIA ¥ 3HAYEHUS COJIEpKaHU OOBEKTOB U SIBJICHUH pupoabl. Takum o6pazom,
NO3HaBaTeNbHass (YHKUIUS Y4eOHOro mpeamera «XHMHS» 3aKII0YaeTcs B CIIOCOOHOCTH €ro
COJIep’KaHusl KOHLIEHTPUPOBATh B c€0€ KaK 3HAaHUS O BELECTBAX U XMMUYECKUX SIBJICHUAX, TaK U
NO3HABAMEITbHbIE YEHHOCHIL:

OMHOWIEHUA K:

XMMHMYECKUM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJbTYpPbI U€JIOBEKa Hapsay ¢ APYTUMU
€CTECTBCHHOHAYYHBIMH 3HAHUAMM, EAMHON PA3BUBAIOLLIEICS CUCTEME;
OKpPY’KaIoIIEMy MUPY KaK MUPY BEILECTB U MPOUCXOAAIINX C HUMH SIBJICHUN;

[IO3HABATEJILHON JESITENbHOCTH (KaK TEOPETHUYECKOM, TaK M SKCIEPUMEHTAIbHOM) Kak
HCTOYHMKY 3HAHUU;

NOHUMAHUAL

00BEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUH O BEILECTBAX M MPOUCXOASAIINX C HUMU SBJICHUSIX;

BJIQKHOCTH M OECKOHEYHOCTH Ipoliecca MO3HaHUS (Ha MpUMEpe HMCTOPUM XMMHUYECKHX
OTKPBITHH);

JeMCTBUS 3aKOHOB IPUPOJABI U HEOOXOJMMOCTH HX yueTa BO Bcex cepax AesTenbHOCTU
YEJI0BEKa;

3HAYCHUS XUMHUYECKUX 3HAHWUU I peUIeHHs TJIOOATbHBIX MPOOJIeM YeIOBEYeCTBa
(oHEpreTu4ecKon, ChIPbEBOM, IPOJIOBOJILCTBEHHOM, 370pOBbsI M JIOJITOJIETHS 4YEJOBEKa,
TEXHOJIOTHYECKUX aBapuid, I100aTbHOM SKOJIOTUH U JIP.);

Ba)XHOCTH HAayYHBIX METO/OB MO3HaHMs (HAOIIOIEHUS, MOJICIUPOBAHUS, FKCIEPUMEHTA U
JIp.) MUpPa BEIIECTB U PEaKIIUH.

Pacmupenue cep denoBedeckoil NeATENbHOCTH B COBPEMEHHOM COLMYME HEN30€XHO
BJ€YeT 3a co00i HEe0O0XO0AMMOCTh (OPMHUPOBAHMS y YUAIIUXCSl KYyJIbTYphl TpyAa U OblTa mpu
U3y4eHHH JII000ro y4yeOHOro mpeaMera, KOTOpoe HEBO3MOXHO 0e3 BKJIHOYEHHUS COOTBETCTBYIO-
IIUX YeHHOCmel mpyoa u Obima B COIEPKaHUE yUeOHOTO TIpeAMETa « XUMHUS):

OMHOWIEHUSL K.

TPYZOBOH JIEATENBHOCTH KaK €CTECTBEHHON (PU3NYECKON M UHTEIJIEKTyaIbHOW MOTPEOHOCTH;

TPYy KaK TBOPYECKOM AEATENBHOCTH, ITO3BOJISAIOIECH IPUMEHATh 3HAaHUS HA ITPAKTHKE;

NOHUMAHUSL HEOOXOOUMOCIUL:

ydeTra OTKPBITBIX M M3YYECHHBIX 3aKOHOMEPHOCTEH, CBEACHMH O BEUIECTBAX U MX
NPEBPAIIECHUSX B TPYIAOBOM AE€ATEILHOCTH;

NOJTHOM peanu3an  (U3NYECKUX W YMCTBEHHBIX BO3MOXKHOCTEH, 3HaHUM, yMeHUil,
CIIOCOOHOCTEH MpU BBIMOIHEHUH KOHKPETHOTO BUa TPYOBOU JESITENbHOCTH;

COXpaHEHUsI M TOJIepKaHUsI COOCTBEHHOTO 3/I0POBBS U 370POBbSl OKPYXAIOMIMX, B TOM
YHUCJe MUTAaHUS C YYETOM COCTaBa M SHEPreTUYECKON [IEHHOCTH IHIIH;

coOrofieHHs TIpaBUJl OE30MACHOTO MCIOJB30BaHUS BELIECTB (JIEKAPCTBEHHBIX MPENapaTos,
CpeACTB OBITOBOM XMMUH, TECTUIIHUIOB, TOPIOYE-CMAa304YHbIX MaTepPHAJIOB U JIp,) B IIOBCEIHEBHOU
YKU3HU;

OCO3HAHMS JIOCTHKEHUS JIMYHOTO yCIeXa B TPYAOBOM AESITEIbHOCTH 32 CUET COOCTBEHHOM
KOMIIETEHTHOCTU B COOTBETCTBUHU C COLMAIILHBIMU CTAHAAPTAMU U MOCIEIYIOLUM COLMAIBHBIM
0JI00peHHEeM JIOCTMXKEHUH HAyKH XUMHUM M XHMMHUYECKOTO IPOM3BOJACTBA I Pa3BUTHS
COBPEMEHHOTO 00IIIeCTBA.

OneIT 5MOLMOHAIBHO-IICHHOCTHBIX OTHOIIEHWM, KOTOPBIM YydYaluecs MOIy4aroT IpU
U3y4eHUM Kypca XHMHUM B OCHOBHOW WIKOJE, CHOCOOCTBYET BBICTPAaUBaHMIO HMHU CBOEH



KHU3HEHHOM no3unuu. ConepkaHue yueOHOro NpeaMeTa BKIYAeT COBOKYITHOCTb HPABCMEEHHbIX
yeHHocmeli:

OMHOWEHUA K:

cebe (oco3HaHMEe COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO J0JITa,
JUCLUIUIMHUPOBAHHOCTD, YECTHOCTD U MPaBAUBOCTh, IPOCTOTA U CKPOMHOCTb, HETEPIIMMOCTD K
HeCIpaBeUIMBOCTH, IPU3HAHUE HEOOXOAMMOCTH CaMOCOBEPILICHCTBOBAHMS);

IpyruM oM (FyMaHHM3M, B3aMMHOE YBa)K€HHE MEXIy JIOAbMHU, TOBapHIIecKas
B3aMMOIIOMOLIb M TPeOOBATENBHOCTh, KOJUIEKTMBM3M, 3a00Ta O IPYTHUX JIIOJSAX, aKTUBHOE
pearupoBaHue Ha CcOOBbITUA (enepaabHOro, pPErMOHAJIBHOIO, MYHHULUIAIBHOIO YPOBHEH,
BBINOJIHEHHE OOIIECTBEHHBIX TOPYYCHHN );

CBOEMY Ipyny (100pOCOBECTHOE, OTBETCTBEHHOE MCIIOJHEHUE CBOMX TPYJIOBBIX M YU4EOHBIX
00s3aHHOCTEH, pa3BUTHE TBOPUYECKUX Hayal B TPYJOBOW JEATEIbHOCTH, PU3HAHUE BAXKHOCTH
CBOETr0 Tpy/Zia U pe3ylbTaToOB TPyAa APYTUX JIIOAEH);

npupozie (OepekHoe OTHOLIEHHE K ee OorarcTBy, HETepIMMOCTh K HapyLECHHUSIM
9KOJIOTUYECKUX HOPM U TpeOOBaHUM, KOJIOTMYECKH TPAMOTHOE OTHOILEHHE K COXPaHEHHUIO
ruzipocdepsl, atMocepsl, MOYBbI, OHochepsl, YeT0BEYECKOI0 OpraHu3Ma; OLIEHKa JeicTBUs
BOIPEKHU 3aKOHAM IPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHHUIO INI00ANIBbHBIX IPOOIeM);

NOHUMAHUSL HEOOXOOUMOCTU:

YBa)XUTEJIbHOTO OTHOIIEHUS K JOCTHKEHHUSIM OTEUECTBEHHOW HAyKM, HCCIIE0BaTEIbCKOM
JESTEIbBHOCTH POCCUNCKUX YUEHBIX-XUMHUKOB (IaTPUOTHUYECKHE UYBCTBA).

Ob6pa3zoBaHue npeacTaBieHui, HOpMUPOBAHHUE TIOHATHIH B O0YYECHHH XUMUHU TPOUCXOANUT B
nporecce KOMMYHUKAIlMM C HCIHOJb30BAHMEM HE TOJIBKO €CTECTBEHHOIO s3blKa, HO U
XMMHUYECKHX 3HAKOB, (OPMYII, ypaBHEHUH XUMHUUECKUX PEaKIUi, 0003HAYAIOIINX 3TH BELIECTBA
U SIBJICHUS, T. €. XMMHUYECKOro s3blka. TakuMm oOpa3zoM, yuyeOHbIH mpeaMer «XUMHs» HMEeT
OosblIMe BO3MOXKHOCTH Ul (DOPMUPOBAHUS Yy YUAIMXCS KOMMYHUKAMUBHLIX UEHHOCMELL.
He2amueHO20 OMHOWEHUA K.

HapyIICHUI0O HOPM s3bIKa (€CTECTBEHHOTO M XHMMUYECKOT0) B Pa3jIMYHbIX HCTOYHHMKAX
uHpopmanuu (mureparypa, CMU, UnutepHeT u ap.);

3aCOPEHHUIO peyH;
NOHUMAHUA HEOOXOOUMOCTU.:

HPUHATHS Pa3InYHbIX CPEJCTB U MPUEMOB KOMMYHHUKAIUH;

NOJy4YeHUs: UHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB;

apryMEHTHPOBAHHOW, KPUTHUYECKOM OLIEHKH HH(OpMAIUM, MOJYyYEHHOM W3 pPa3IM4HbIX
HCTOYHUKOB;

COOO0ILIEHUsI TOYHOM U JOCTOBEPHOI MHOpMAIIHH;

SCHOCTH, JOCTYMHOCTH, JIOTUYHOCTH B 3aBUCHUMOCTH OT IIE€JM, MOJHOTHI WJIH KPAaTKOCTH
U3JI0’KEHUS! HTHPOpMaIUH;

CTpEMJICHHSI MIOHATh CMBICI OOpAaIIEeHHON K YeJIOBEKY pedH (YyCTHON M MUCbMEHHOH);

BEJICHUS IMAJIOTa JUIsl BBISIBIICHUS Pa3HbIX TOYEK 3pEHHs HAa pacCMaTpUBaeMyto HH(POPMAIIHIO,
BBIPQ)KEHUS JIMYHBIX OLIEHOK U CYXKICHUHN, IPUHATHS BBIBOJIA, KOTOPBINA OpMUpPYETCS B IpoLiecce
KOMMYHHKAIIUH;

OpEIbSABICHUM  CBHJETENBCTB  CBOEH  KOMIETEHTHOCTH W KBaIM(QUKAMH  TIO
paccMaTpUBaEMOMY BOIIPOCY;

YB&KEHHUM, NPUHATHA, MOANCPKKU CYLIIECTBYIOIIMX TPATULMKM M OOIIMX HOPM M S3bIKa
(ECTECTBEHHOTO ¥ XMMHUYECKOTO);

CTpPEMJICHUS] TOBOPUTb, HCIOIb3ysd H3y4yaeMbleé XHUMHUYECKHE TEPMHUHbBI M IOHATHS,



HOMEHKJIATypy HEOPraHUYECKUX U OPraHUYECKH BEIIECTB, CUMBOJIBL, (POPMYJIbI, MOJIEKYJISPHBIE U
VOHHBIC YPAaBHEHUs pEaKIUi.

Jns  GopMHpOBaHUS TyXOBHOH JIMYHOCTH TMPEXKAE BCEr0 HEOOXOIMMO pa3BUBATh
ACTETUYECKOE OTHOIICHHE YeJIOBEKa K JICHCTBUTEIBHOCTH, TBOPYECTBO M COTBOPYECTBO MpPHU
BOCTIPHSITUN ICTETUYECKUX SIBICHHH, KOTOPHIMH B Kypce XHMHH MOTYT CIYXHTb; MPHPOJA
(MHUHEpaJIbl); U3JENHs], U3rOTABIMBAEMble UEIOBEKOM M3 Pa3IUYHBIX BEUIECTB U MAaTepHaJIOB
(foBeNMpHBIE YKpAllIeHUs, MaMATHUKH apXUTEKTyphl M T. J.). XHUMHS TO3BOJIIET TaKkKe
dbopMupoBaTh MOTPEOHOCTH YENOBEKAa B KpacoTe M JEATEIBHOCTH MO 3aKOHAM KpacoT, T.€.
ACTETHYECKUE [IEHHOCTH

NO3UMUBHOE 4YECMEEHHO-YEHHOCTHOE OMHOUIEHUE K

OKpY’KaromeMy MHUpy (KpacoTa, COBEPUICHCTBO M TapMOHHUS OKPYXKArOIIeH MPHPOIbI U
KOCMOCa B 1IE€JIOM);

NPUPOIHOMY MHUPY BEIECTB U MX MPEBPALICHUI HE TOJIBKO C TOYKHU 3PEHUS MOTPEOUTENS, a
KaK K HICTOYHHUKY NMPEKPACHOT0,[ApMOHUYHOT0, KPACHBOT0, MTOYUHSIOIIET0CS 3aKOHOMEPHOCTSIM,
MPOMOPLUUOHAILHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOCHUS I CBOMCTB aTOMOB U BEILIECTB);

BBIMIOJTHEHUIO Y4YeOHBIX 3ajad KaK K TMpOIecCy, JOCTaBISIONIEMY ACTETHUYECKOE
yIIOBOJICTBUE (KPacHBOE, U3SIIIHOE PEIICHHE WM JJOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOU
JISKUT TApMOHUS);

NOHUMAHUe HeoOX0OUMOCHU:

n300paKeHHs] WCTHHBI, HAay4YHBIX 3HAHWH B YYyBCTBEHHOH Qopme (Hampumep, B
NPOM3BEACHUAX HCKYCCTBA, TOCBSIICHHBIX HAYYHBIM OTKPBITHSM, YYCHBIM, BEIIECTBAM M HUX
MIPEBPAIICHUSIM);

OPUHIATUS ~ TParudeckoro Kak JApamMaTHdeckod ¢GOpMbI  BBIpaKeHUS  KOH(DIMKTA
HEMPUMHUPUMBIX TPOTHUBONOI0KHOCTEN, X CTOJKHOBEHMS (HA MPUMEpPE BBIIAIOLIMXCS HAyYHbIX
OTKpBITUH, KOH(IIMKTA YyBCTBA U J10JIT'a, OOIIECTBA U JIMYHOCTH, PEaJIbHOCTH U HJIealIa).

Taxkum o0pa3oM, cojiepkaHue Kypca XUMUU OCHOBHOM IIIKOJIBI TIO3BOJISIET chOPMUPOBATH Y
yUaIIUXCsl HE TOJIBKO MO3HABATENbHBIE IEHHOCTH, HO M APYTHe KOMITOHEHTHI CUCTEMBI [IEHHOCTEH:
TpyJa v ObITa, KOMMYHHKATHBHBIC, HDABCTBEHHBIE, ICTETHUECKHE.

Koppexyuonnwiit komnonenm AOII no xumuu
CopneprkaHue mporpaMMbl KOPPEKLIMOHHOM paboThl ONPEAEISIOT CAEYIONUe TPUHLIUIIBL:
HenpepsiBHOCTh. [Ipunnun rapantupyer obydaromemycs ¢ OB3 u ero poautensiM (3aKOHHBIM

MMpEeacT aBI/ITeﬂﬂM) HCMPEPBIBHOCTH IMMOMOIIH A0 IMOJTHOTI'O PCHICHUA HpO6J’[€MBI HJIN OIIPCACIICHHUA
MOJIX0J1a K €€ PEIICHUIO.
BaDI/IaTI/IBHOCTb. HpI/IHHI/IH npeamnojaract CO3JaHUC BapHATHBHBIX yCJ'IOBI/Iﬁ AJIg TTOJIYYCHHUA

obpa3zoBanus odOyuatomierocs ¢ OB3.

PexkomeHiaTenbHBIA _XapakTep oka3zaHus mnomomu. [lpuniun oOecneuuBaer coOo/ieHUE
rapaHTUPOBAHHBIX  3aKOHOAATENbCTBOM TIpaB poOAMUTENeH (3aKOHHBIX MpeAcTaBUTENEi)
oOyuaromerocst ¢ OB3 BeiOupats popmel momydeHust 00pa3oBaHusl.

[IponeneBTHYECKas, aHATUTHYECKAasT U KOPPEKIIMOHHAs paboTta ¢ obydaromerocs ¢ OB3
MPOBOAMTCS IO OTCIBHONH HWHAMBHIYAJIBHOH TporpaMMe C Y4eTOM e€ TCUXO(DH3UICeCKHUX
0COOEHHOCTEH.

Koppeknusi HapylIeHHBIX TCUXHYSCKUX (QYHKIMA W JIMYHOCTHBIX KadecTB, Pa3BHUTHE
COXPaHHBIX JIO MAaKCHMAalbHO BO3MOXXHOTO YpPOBHS, (OpPMHpPOBAHUE MPOYHBIX MPUBBIYCK
HPABCTBEHHOT'O TIOBE/ICHUSI, 00ECTICUNBAIONINX COITUAIEHO-OBITOBYIO a/IallTAllAI0 00YJar0IIerocs



¢ OB3 ocymecTBiaseTcss 3a CYET HCMHOJB30BAHWS TMPU HM3YYEHUH Kypca XUMHUHU
JMYHOCTHO-OPHUEHTUPOBAHHOMN TEXHOJIOTUN O0YUEHUS U Pa3BUTHA.
O0pa3oBaTe1bHO-KOPPEKIMOHHbIN

1. ®opMupoBaHue MPABUIBLHOTO TOHUMAHHUS M OTHOIICHUS K BEIIECTBAM

2 OBynajeHus y4alIMMUCS YMEHUI HaOII0/1aTh, pa3indyarh, CPABHUBATH U IPUMEHSATH YCBOCHHBIC
3HAHUS B MTOBCEIHEBHOM JKU3HHU.

3. Pa3BuTHE HABHIKOB M YMEHHI CaMOCTOSATENbHO pPadOTaTh C Y4EOHUKOM, HAIJIATHBIM U
pa3aTOYHBIM MaTePUATIOM.

Jna yuyammxcs OB3 xapakTepHbl pa3jiiyHble HapyIIEHUs NaMsITH, B MEPBYIO OYepeqb
Masiblii 00beM M TpoYHOCTh. PaboTa Mo pa3sBUTHIO MaMSATH IIKOJBHHUKA, BKIIOYAIOIIAS TPHU
MOMEHTA: 3allOMMHAaHUE, COXPAaHEHHE M BOCIPOM3BEIEHHE 3allOMHEHHOTO, OCYIIECTBHMAa B
pamkax yyeOHOTO mporiecca.

Jns ynydmieHdsi 3allOMHHAHUSL aKIEHTHPYI0 BHUMaHHE O0ydaeMoro Ha MaTepuaie,
KOTOPBI HEOOXOJUMO 3alIOMHUThH; UCIIOJIb30BATh "BKIIIOUYEHKE" Pa3IMUHbIX BUIOB MaMSTH Yepe3
pa3juuHble BUIBl y4eOHOW MAEATEIbHOCTH: CIyllaHWe (BKJIIOYEHHE BHUICO YPOKOB, BHUICO
9KCIIEPUMEHTOB), 4TeHue ((parMeHT mnaparpada, JONOJHUTEIBHON JHUTEpaTypbl), 3amuch (B
pabouux TeTpasix JIMOO B TETPAIAX HA IIEYaTHOW OCHOBE), HAOIIOICHHE.

[Tpu pemieHUU TPESHUPOBOUYHBIX 3a7a4 MCIOIB3YIOTCS MaMATKH (KapTOYKH TTOMOIIHUIIGI,
CUTHAJIbHBIE KAPTOUKH).

[Tpu pabote ¢ oOyuaromemcsi ¢ OB3 ucmosnp3yro Bce BUIBI TOBTOPEHHUS:

BBOJHOE (B Hayaje roja C IeNbI0 BOCCTAHOBJICHHS 3HAHWN B TAMITH Yy4YallUXCsS IOCIE
JUTUTETILHOTO TOBTOPEHUS);

TEKylllee IOBTOpPEHUE (ITOBTOPEHHME Ha KaXJIOM YpPOKE OCHOBHBIX OJJIEMEHTOB Marepuaia
MPEBIIYIIEro Al TOro, 4TOObI 3a)MKCUPOBATh UX B JOJITOBPEMEHHON MaMATH, a TaKKe paHee
M3YYEHHOTO MaTepHaia, HeoOXO0AMMOTo A7l BOCIIPHUATHS HOBOT0); Hampumep, 1uist moBTOpeHUS
buznueckux BenuyuH U GopMyil. TaOaHIIBI C MPOMYCKAMHU. ..

NEPUOINIECKOe TIOBTOPeHHE (TIOBTOPEHHE, MPOBOIUMOE Ha OIPENEIIEHHBIX JTanax H3ydeHUs
Kypca - 3To 0000maroniee MoBTOPEHNE, OPraHu3yeMOoe TI0CIIe U3yUSHHS OINPEICIIEHHON TEMBI, a
TaKXXe IOBTOPEHHE, MPOBOAMMOE Ha 3aKIIOUMTENIFHOM JTale W3y4eHHs MaTepuaiia pasjerna
Kypca);

3aKTIOUYUTENHHOE (B KOHIIE yUeOHOTO To/1a).

OcHOBHBIMU MeToJlaMH 00yueHus ydamtaromerocs ¢ OB3, sBistorcss 0OBSICHUTENIBHO -
WJUTIOCTPATUBHBIN M PEIPOAYKTUBHBIN MeTObI. [IJIsT aKTUBH3AIIMH MBICITUTEIBHON 1eATeTbHOCTH
UCTIOJIB3YI0 METO/ MTPOOJIEMHOT0 M3JI0KEHUS U HEKOTOPBIE HJIEMEHTHI Pa3BUBAIOLIETO 00yUEHHUSI.
OCHOBHOW _THIl _ypoKa - KOMOWHHUPOBAaHHBIN, Ha KOTOPOM CTaBHUTCS Cpa3y HECKOJIbKO

IUakTHYeckux uened. HoBeld maTepuan mopaeTcs "MalbIMM TOPLHUSAMH', TMpeaBapsisi €ro
MMOBTOPEHHEM pAaHEE HW3YYEHHOTO, W 3aKPEIUIAETCs, HMCIOJIb3yS pa3HbIE BUIbBI JEATEIbHOCTH
YYaIUXCs: Ha KAKJIOM YpOKE 00yJaromniCs CIyIIaeT, YUTACT, MUIIET, TOBOPHT.

Jns obywaemoro ¢ OB3, umeromero maneiii 00beM MaMsATH, yMEHHE padoTaTh ¢ yueOHOU U
CIIPaBOYHOM JINTEPATYpOH BaXKHO HE TOJBKO JJI YCHEIIHOTO YCBOEHUS IIKOJIBHON MPOrPaMMBbI,
HO ¥ s TOCIEIYIOIIEero YCHENIHOTO OOYy4YeHHs, TOJATOTOBKHM K MpodeCcCHOHATbHON
JIEATEIIbHOCTH.

Bonwmyro posns B mporecce oOydeHust odyuaemoro ¢ OB3 wrpaer opranuzamnus UTpOBOH
JIeATEIbHOCTH.

JuakTuyeckas Urpa Ha YpoKe CIocoOCTBYET MOBBIIICHUIO MHTEpeca K MpeAMETY, MO3BOJISET,
KaK MHAMBUAYaIM3UPOBaTh paboTy 1MoAOOpOM 3aJaHull, TOCUIBHBIX KaXIOMY YYEHUKY, TaK U




KOJIJIEKTUBU3MPOBATh TI03HABATEIbHYIO JEATENBHOCTh. MIrpoBble METOIbl pPa3HOOOpa3Hbl U
MO3BOJISIIOT peIIaTh pa3Hble Y4eOHbIC M BOCTIUTATENIbHBIC 33/1a4H
Koppexuuonno-pa3suBaiomas padora ¢ odyyaromumcs ¢ OB3 cTpoutcss B COOTBETCTBHH CO
CJICAYIOIIMMHU OCHOBHBIMH ITOJIOKEHHUSIMHU:

1. Pa3BuTHE 1 KOppeKLKs [T03HABATENbHOMN A€ATEIbHOCTU

2.Pa3Butue u KOppeKILHs SMOLMOHAIBHO- BOJIEBOH chepbl Ha yPOKAX XUMHH.

3. IloBbllleHHE YPOBHSI pa3BUTHUS, KOHLEHTpaLUH, 00beMa, MEPEKIIOYEHHUS U YCTOMYMBOCTH
BHUMAaHMSL.

4. IloBbliIeHNE YPOBHS pa3BUTHS HAIJIAAHO-00pa3HOTO U JIOTHYECKOTO MBIIUIEHUS.

5. Pa3zBuTHE IpreMOB yueOHOH e TETbHOCTH.

6. Pa3zBuTHE BOCTIpUATHSA U OPUEHTHPOBKH B IPOCTPAHCTBE.

BocnuraTte/ibHO-KOPPEKIIMOHHbIIA:

1. ®opMupoBaHUE YMEHHI OIIEHKU BIMSIHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH cpebl Ha
OpraHu3M 4YeJIOBEKa;

2. @opMupOBaHHE 310pPOBOTI0 00pa3a >KU3HH.

3. Bocniutanue 1oyoKuTeabHbIX Ka4eCTB, TAKUX KaK, YeCTHOCTb, HACTOHYHUBOCTb, OT3bIBUMBOCTD,
CaMOCTOSITENILHOCTb.

Bocnurarensnas paborta ¢ odyqaronumcs ¢ OB3 HanpaBiieHa Ha BCECTOPOHHEE pPa3BUTHUE C
IEJIBIO TIOATOTOBKH K CAMOCTOSITEIBHOM )KU3HU U TPYAY. BocuraTensHbIe MEPOTIPUSATHS PEIIAIOT
BOKHYIO 3aady - BbIpaborath y oOydvaromierocs ¢ OB3 ymeHue mnpaBWIBHO OIICHUBATH
OKpYKaroIMX U camoro ce0s. Pemienue 3Toi 3aauu criocoOCTBYET CTAaHOBJIEHUIO CAMOCO3HAHMS,
6€3 KOTOpOro HET HU JINYHOCTHU, HU €€ Pa3BUTHSL.

B ocHOBY opranu3anuu BoOCOUTaTeNbHOM paboTel ¢ oOyuatomumcs ¢ OB3 nonoxxena uzaes o
KOMIIEHCATOPHOM XapakTepe BOCIUTAHUA JAETel ¢ OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 3/JOPOBBS.
Jliis 3TOrO B cHcTeMe BOCHHUTATENbHOW padOThl YUUTHIBAIOTCSA MCUXO(PHU3HMUECKHE OCOOEHHOCTH
oOyuaromerocsi ¢ OB3. ConepkaHue BOCHHMTATENbHOW paboThl pa3pabaThIBaeTCsl ¢ y4ETOM
OCHOBHBIX MOTHUBOB JIESITEITLHOCTH, TTPEIOIPEIEIISIONINX (POPMUPOBAHNE H PA3BUTHE JINYHOCTH.
Ha ypoxax xumun oOydaroniuiicsi ¢ OB3 He TOJIbKO MoTy4aeT HOBBIE 3HAHUS 110 MIPEAMETY, HO U
yCBaWBaeT HOPMBI U TPaBUJIA TIOBEACHUS B OOIIECTBE, YUUTCS JKUTh M PadOTaTh B KOJJICKTHBE.
TBopueckue 3ananus, npeanaraemple oOydaromemycss ¢ OB3  (pedepatuBHble palOTHI,
npakTuyeckue padoTbl M T.A.) IOMOTalOT €My OCBOMTb CaMOCTOATENbHOE IIOBEACHUE B
pa3sHOOOpa3HBIX KU3HEHHBIX CUTYalUSX, KOTOPOE COOTBETCTBYET CYILIECTBYIOIIMM B OOLIECTBE
COLIMAJIbHBIM HOpMaM.

OcHoBHasi MPO(OPUEHTALMOHHASI HANIPABJIEHHOCTh MPOBOJUTHCS Ha ypoKax, TOT/a, KOIja
U3y4daeTcs MPOU3BOJICTBEHHAS TEMATHKA MIKOJIBHOTO Kypca. Ha ypokax XumuH, B X0/1€ N3y4eHHS
TEMBl TOCBSIICHHBIX W3YYEHHIO YHCTO XHUMHYECKHX, CHIMKATHBIX, METaJUTyprHUeCcKuX,
HEPTEXUMHUYECKUX U IPYTUX MMPOU3BOCTB, UCIIOJIB3YIO CIEAYIOIINE TIPHEMBI

ofOecrieunBar0 CBSI3b M3y4aeMOro IPOM3BOJICTBEHHOTO MaTepuaiga C COBPEMEHHOCTHIO,
NEepCHEeKTUBAMU PAa3BUTHUS JTAHHOM OTpPAcid HAPOJHOTO XO3SICTBAa M MOTPEOHOCTHIO B KaJpax
MECTHBIX TIPOU3BO/ICTB;

YCTaHABJIMBAIO MEXITPEIMETHbIE CBA3H MOJUTEXHUUECKOTO XapaKTepa;

pelaro 3a/1a4M ¢ MPOU3BOJCTBEHHBIM COJICPKAHUEM;

pAaCKpBIBAal0 3HA4YE€HUE NPUOOpETAaeMbIX XHMHUYECKUX 3HAHMM JUIsI KOHKPETHOM Ipodeccun
XUMHUYECKOTO MPOPHIIS;



MOKa3blBal0 IIMPOKOE MCIHOJB30BAHUE M3YyYaeMbIX BEIIECTB, MAaTEpUAJIOB, XHWMHUYECKHX
IIPOLIECCOB, XMMHYECKUX METOJOB KOHTPOJII B PAa3IMYHBIX OTPACIAX COBPEMEHHOI'O
IIPOU3BOJICTBA;

pa3BUBAI0 Yy YyYallMXCd YMEHUE TNPUMEHSATh B JajJbHEUIIEM XUMHUYECKHUE 3HAaHUS U
CaMOCTOSITENILHO TPHOOpETaTh HOBBIE 3HAHUSA 00 WCIONB30BAHUM XHUMHU PabOTHHKAMHU
pa3INyYHbIX Ipodeccuil.

Konmponv yceoenus mamepuana OCYIIECTBISCTCS B BHJIE IPOBEPOUYHBIX paboT
(Temaruueckoro tectupoBanus). Tekymias arrecranus odoydatonuxcs ¢ 3[1P ocymecTBisiercs ¢
COOJTI0ICHHEM psiJia CIICLHUATBHBIX YCIOBHI:

* HaJIWYKMe MPUBBIYHBIX JIJIS 00YYAIOIIMXCS MHECTHYECKUX ONMOp (HAIISIHBIX CXEM, Ia0JIOHOB
00111er0 X0/1a BBHITTOJTHEHUS 3aJIaHUl );

* MPHUCYTCTBUE B Hayajie paboTHI 3Tana o01Ieil OpraHnu3anum JesTeIbHOCTH;

*  aJanTHpPOBAaHUE TEKCTa 3a/laHUsi C YYETOM OCOOBIX 00pa30oBaTENbHBIX MOTPeOHOCTEH H
WHANBUAYAIBHBIX TpyaHocTed oOyuaromuxcs ¢ 3[IP (Gomee xkpymHbIA mpudrt, dYeTkoe
OTTpaHUYEHUE OJHOTO 33aJI[aHUs OT APYroro; yrnpoieHue GopMyIupoBOK 3aJaHus U JIp.);

*  1pu HEOOXOTUMOCTH MpPENOCTaBlIeHUE MU(PPEPEHIIMPOBAHHON MOMOIIU: CTUMYIHPYIOIICH
(omoOpeHue, HSMOLMOHAJIbHAS TMOJAEPAKKA), OpraHusywooueldl (NMpuBJICYEHUE BHUMAaHUS,
KOHIIEHTPHUPOBAHNE HA BBIMOJIHEHUH Pa0OThI, HAIOMUHAHUE O HEOOXOIMMOCTH CaMOIIPOBEPKH),
HaIpaBJIsioLIeH (IIOBTOPEHUE U Pa3bsCHEHUE UHCTPYKIIMHU K 33/1aHHUIO);

® YBCIMYCHNUEC BPEMCHH Ha BBITIOJIHCHUC BaﬂaHHﬁ.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILIaHe

[Tpeamer xumust u3ydaercs B 8 U 9 kiaccax B o0beme 2 vaca B Hezeno, 68 yacoB B 8
KJjlacce ¥ 66 yacoB B 9 kiacce B roA. Mtoro Ha ocBoeHue padoueil nporpamMmsl otTBogutcs 134
4acoB.

Tekylmuii KOHTPOJIb OCYLIECTBIISIETCS B BHUJAE YCTHOM NPOBEPKU 3HAHWM, NMUCBMEHHOMU
npoBepkd  3HaHW. MTOroBblid  KOHTpPONb  MPOBOAUTCS B (QopMe  KOHTPOJIHHOTO
tectupoBaHus.[I[pomexxyTouHast arrectanusi BBICTABISICTCS Kak cpefaHee apuMeTHYecKoe Io
pe3yJibTaTaM 4eTBEpPTEM.

JInuHOCTHBIE, MeTanpeAMeTHbIEe U NPeAMeTHbIE Pe3yJbTAThl 0CBOCHUSI Y1eOHOI0
npeaMera
JIMYHOCTHBIE PE3YILTATEI 00 YUCHUS

VYuyanuiics 10JKeH:

3HAMBU NOHUMAMb: OCHOBHBIE UCTOPUUYECKUE COOBITHS, CBSA3aHHBIC C Pa3BUTHEM XUMHH H
oOmiecTBa: JOCTHKCHUSI B OOJACTH XUMHUU M KYJIbTYpHBIE TPAAWIHMK (B YaCTHOCTH, HAyUHBIE
TpaJIUIINN) CBOCH CTpaHBI; OOIIEMHPOBBIC TOCTHKEHHUS B 00J1aCTH XUMUW; OCHOBHBIC IPUHITUIIBI
Y TIpaBuUJIa OTHOIICHHS K TIPUPOJIE; OCHOBHI 37J0POBOTO 00pa3a )KU3HH U 3I0POBhECOEpEraronnux
TEXHOJIOTHI; TTpaBUJia MOBEICHUSI B UPE3BBbIUYAMHBIX CUTYallUsIX, CBI3aHHBIX C BO3JEHCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIC MPaBa M 00sS3aHHOCTH TPaKTaHNHA (B TOM YHCIIE y4aIlerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, TPOPECCHOHATHHBIM W JKU3HEHHBIM CaMOOIPEICIICHUEM;
COIMATHHYIO 3HAYUMOCTH M COJIepyKaHue MpodecCrid, CBSI3aHHBIX ¢ XUMHUEH;

UCNBIMBIBAMb IYBCTBO TOPJIOCTA 33 POCCHUMCKYH) XUMHUUYECKYK) HAyKy U YBaXXEHUE K
UCTOPUU €€ Pa3BUTHUS;, YBAKCHHUE U IPUHSITHE JOCTHKCHHUI XUMHUH B MHUPE; JTFOOOBb K MPUPOJIC;
YBaXXEHUE K OKPYKAIOMIUM (y4alluMCs, YYUTENSIM, POJUTENSAM U JIp.)— YMETh ClyliaTh U
CIIBIIATH MTAPTHEPA, MPU3HABATH MMPABO KaXI0T0 Ha COOCTBEHHOE MHEHUE, IPUHUMAThH PEIICHHS
C YYETOM TMO3UIIMH BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U AICTETUYECKUX YYBCTB HA OCHOBE



3HAKOMCTBA C  MHPOM  BEIIECTB M  HUX  [PEBpAlllCHUH; CaMOYBAKEHHE U
HIMOIMOHAIBHO-TIOJIOKUTEIHHOE OTHOIICHHUE K cele;

NpU3HABAMbIEHHOCTh ~ 3/I0pOBbSI  (CBOETO M JPYruX  JIOAEH); HE0O0XOAUMOCTh
CaMOBBIPAKEHHUS, CAMOPEAIU3ALUN, COLIMAIBHOTO IIPU3HAHUS;

0CO3HAB6ANL: TOTOBHOCTD (MJIM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM ITOCTYIIKaM U I€HCTBUSAM,
OTBETCTBEHHOCTb 33 UX PE3YyJbTATHI;TOTOBHOCTh (MJIM HErOTOBHOCTH) OTKPBITO BBIPAXaThb U
OTCTauBaTh CBOIO MO3MILNIO U KDUTUYHO OTHOCHUTBHCS K CBOUM IOCTYIIKaM;

NpOoAGTIAMb.IKOJIOTHUECKOE CO3HAHME; JOOPOXKENIaTeIbHOCTb, JOBEPUE U BHUMATEIbHOCTh K
JFO/ASIM, TOTOBHOCTb K COTPYJHUUYECTBY U JIpyk0€, OKa3aHUIO IIOMOIIH TEM, KTO B HEH HyXJaeTcs;
0000IIeHHBIN, YCTOHYMBBIM W W30HMpaTENbHBIN IMO3HABATEIbHBI WMHTEpEC, WHHUIMATUBY U
Tr0003HATENFHOCTh B M3YYEHWHM MHUpPA BELIECTB M PEaKIMH; LEeIeyCTPEeMIICHHOCTh |
HAaCTOWYMBOCTb B JOCTHKEHHUHU 1I€JIel, TOTOBHOCTD K IPEOJI0JIEHUIO TPYIHOCTEN; YOSKIEHHOCTD B
BO3MOYKHOCTH TIO3HAHUS TPUPOJBI, HEOOXOIMMOCTH Pa3yMHOTO HCIOJIb30BAHHS JOCTHIKEHHUH
HAYKU ¥ TEXHOJIOTUH JIJIs1 pa3BUTHSI OOLIECTBA;

YMemb.yCTaHABIUBATh CBA3b MEXAY LENbI0 H3Y4YEHHs XHMUU M TeM, U1 4Yero OHa
OCYILECTBIIsICTCS (MOTHBAMH); BBINOJHATE KOPPUTHPYIOUIYIO CAMOOLICHKY, 3aKIFOYAIOLIYIOCs B
KOHTpOJIE 3a IMpPOLECCOM M3Y4YEHUS XHMUM U BHECEHHHM HEOOXOOUMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX 3TalaM U croco0aM M3y4yeHUsl Kypca XMMUU; BBIIIOJIHATH PETPOCIIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIOLIyIOCsi B OILIEHKE INpOoLecca W pe3ynbTrara M3ydeHUs Kypca XUMHUU
OCHOBHOW WIKOJIBL,IIOIBEICHUM UTOTOB HAa OCHOBE COOTHECEHMsI LIEJEH U pe3yJbTaTOB;CTPOUTH
KU3HEHHbIE M NPO(ECCHOHANIBHBIE IUIAHBI C YY€TOM KOHKPETHBIX COLMaIbHO-MCTOPUYECKUX,
HOJUTUYECKUX U IKOHOMUYECKUXYCIIOBHI; 0CO3HABaTh COOCTBEHHBIE LIEHHOCTU U COOTBETCTBUE
UX MPUHMMAEMBIM B XU3HU PELICHUSAM; BECTH AMAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLIEHUH U
B3aMMHOI'O YBa)XXCHMsI; BBIIEIATh HPABCTBEHHBIN ACHEKT MOBEACHHUS M COOTHOCUTH IOCTYIKHU
(cBOM M JIpyrux jrojed) U coObITHS C NPUHATBIMH STHUECKUMH HOPMaMH; B Npejeiax CBOUX
BO3MO>KHOCTEN MPOTUBOAECHCTBOBATD AEUCTBUAM U BIUSHUAM, IPEACTABISAIOIUM YIPO3Y KU3HH,
3JI0POBBIO U O€30MACHOCTH JIMYHOCTH U OOIIECTBA.

MertanpeameTHble pe3yabTaTbl 00yYeHUs

PerymnstuBubie YV /I

1. VYwmenue camMOCTOSATETHLHO OMPEAEATH eI O0y4YeHHUs, CTaBUTh U (POPMYyJIUPOBATH
HOBBIE 33/1a4M B yueOe U MO3HABATENbHON ASITeNbHOCTH, Pa3BUBAaTh MOTHUBEI U HHTEPECHI CBOEH
MO3HABATENBbHON eaTenbHOCTH. OOyUatonUiCs CMOXKET:

- AHATM3UPOBATH CYIIECTBYIOIIUE U MJIAHUPOBATH Oynymirue oOpa3oBaTelbHbIE PE3YIbTATHI,

- UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPEIENSITh TIaBHYIO MTPOOIIeMY;

- BBIIBUTATh BEPCHH PEIICHUs MPOOIeMbl, (OPMYIUPOBATH THIIOTE3bI, IMPEIBOCXHINATH
KOHEYHBIN pe3ysbTarT;

- CTaBUTH IIeJIb JICATCILHOCTH Ha OCHOBE OIPEACIICHHOW MPOOJEMBI M CYIICCTBYIOIIUX
BO3MOKHOCTEI;

- dbopMynupoBaTh y4yeOHbIE 3aJaud KaK IIard JOCTHKEHHUS TIOCTABICHHOW IIEJH
JESITEIIbHOCTH;

- 000CHOBBIBATh II€JIEBBIE OPUEHTHPHI U MPHUOPHUTETHI CCHUIKAMH HA 1IEHHOCTHU, yYKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MTOCIEA0BATEIHHOCTD II1arOB.

2. YMeHHE CaMOCTOATEIbHO IUIAHWPOBATh MYTH JOCTHIKEHHUS LeJeil, B TOM 4HcCIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MO3HABaTENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

- OTIpeNIeIsATh HEOOXOIUMBIE JEHCTBUE(S) B COOTBETCTBUHU C YYEOHOW M TO3HABATEIILHOW



3a7a4ell ¥ COCTABIATh AITOPUTM UX BBIITOJHEHUS;

00OCHOBBIBaTh M OCYIIECTBIIATH BBIOOpP HambOonee 3>(PPEKTHBHBIX CHOCOOOB pPELICHHS

y4eOHBIX U NMO3HABATEIbHBIX 33]1a4;

OTpeNeNATh/HaX0AUTh, B TOM YHCJIE€ M3 MPENIOKCHHBIX BAPHUAHTOB, YCIOBUS JUIA

BBITOJIHEHHS YU€OHOM U TO3HABATEIbHON 33]a4H;

BBICTPAMBaTh >KM3HEHHBIC IUIAHBI Ha KPaTKOCpPOYHOE Oyaymiee (3asBIATH IIEJEBbIC

OPHEHTHPHI, CTaBUTh aJEKBaTHbIE WM 33Ja4d W Npeaiaratb ACHCTBHS, YyKa3bIBas H

000CHOBBIBaS JIOTHYECKYIO TTOCIIEIOBATEILHOCTD IIIAaTrOB);

BBIOMPATh U3 MTPEJIOKEHHBIX BApUAHTOB U CAMOCTOSTEIILHO UCKATh CPEICTBA/PECYPCHI IS

peLIeHHs 3aJa9n/IOCTIKEHHS LIeIIH;

COCTABJIATH IIJIAH PELICHUs TPOOIIEMBI (BBITIOIHEHUS IPOEKTA, IPOBEICHUS UCCIICAOBAHMS);

OTIpeNeNATh MOTEHIMAIbHBIC 3aTPyIHEHHUS IMPH pEIIeHUH Y4eOHOW M TO3HaBaTEebHOU

3a[a4i ¥ HaXOJHUTh CPEICTBA JUIsl UX YCTPAHEHUS;

OIMCHIBATh CBOIl OIBIT, OPOPMIISIS €ro IS Tepeaddl JPYrHM JIIOJSM B BUIE TEXHOJIOTHH

peLIeHUs MPAKTUYECKUX 3a/1a4 OINPEEIICHHOTO KIIacca;

IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO HHMBUIYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
3. YMeHHe COOTHOCHTH CBOH JICHCTBUS C IJITAHUPYEMBIMHU PE3YJIbTATaMH, OCYIIECTBIISATH

KOHTPOJIb CBOCH [IESITEIHLHOCTH B nmponecce NOCTUIKCHHUA PpEe3yiibTaTa, ONPCACIIATH CITOCOOBI

NeMCTBUH B paMKax MPEIOKEHHBIX YCIOBUH U TpeOOBaHUMN, KOPPEKTHPOBATH CBOM JCHCTBUS B

COOTBETCTBUH C U3MEHSIOIIEHCS cuTyaruei. OO0ydJaronmiics CMOXKET:

ONpENeNATh COBMECTHO C IIEJaroroM M CBEPCTHHKAMU KPUTEPUH IUIAHUPYEMBIX
pe3ysIbTaTOB U KPUTEPUU OLIEHKU CBOEH y4eOHOM 1esATeIbHOCTH;
CHUCTeMaTH3UpOBaTh (B TOM YHWCIIE BBIOMpAThb NMPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
pPE3yNbTATOB U OLIEHKHU CBOEH EATEIbHOCTH;
OTOMpaTh MHCTPYMEHTBHl JJs OLEHMBAHUS CBOEH JIEATENIbHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JEATEIbHOCTH B PAMKAaX MPeJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;
OLICHUBATh CBOKO JEATEIBHOCTb, apTyMEHTUPYs NPHUYUHBI JOCTHKECHUS WJIA OTCYTCTBUS
IIJIAHUPYEMOTI'O PE3YJIbTaTa;
HaXOJUTh JOCTATOYHBIE CPEACTBA JJISl BHINOJIHEHUS y4EOHBIX AEHCTBUI B U3MEHSIOLIEHCS
CUTYallMU W/WIN IPU OTCYTCTBUM INIAHUPYEMOTO PE3yJIbTaTa;
paboTasi MO CBOEMY IUIaHy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO JIE€STEIbHOCTh Ha OCHOBE
aHajau3a WU3MEHEHMH CHUTyalud Ui IIOJIy4EHMsS 3aIUIAaHUMPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;
YCTaHaBIUBATh  CBsI3b  MEXKJY [IOJYYEHHBIMU  XapaKTEPUCTUKAMHU IPOAYKTA U
XapaKkTEpUCTUKAMH IpoIiecca JEATEIbHOCTH U 10 3aBEPLICHUH JIEATENbHOCTH IIPeIaraTh
W3MEHEHUE XapaKTEpUCTUK Ipolecca s IOJYyYEHHs YIYYIICHHBIX XapaKTEPUCTHK
MPOJTYKTA;
CBEpSTh CBOM JEHCTBHS C LEIbI0 U, NpPU HEOOXOJUMOCTH, HCIPABIATh OUIMOKH
CaMOCTOSTEIIBHO.

4. VYMeHHe OLEHHMBATh NPAaBWIBHOCTb BBIIIOJHEHUs Y4eOHOM 3ajaud, COOCTBEHHBIE

BO3MOXKHOCTH €€ perieHus. OOyJaromuiics CMOKeET:

OTIPEICIATh KPUTEPUHU MPABUIBLHOCTU (KOPPEKTHOCTH ) BBITIOJIHEHUS YUeOHON 3a1a4H;
aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO WHCTPYMEHTAPHS IS
BBITIOJTHEHHS YICOHOM 3a/1auu;

CBOOOJTHO TT0JTH30BaTHCS BEIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH U CAMOOIICHKH, UCXOJIS U3
1IEJTM ¥ IMEIOIITUXCS CPEJICTB, Pa3indasi pe3yabTaT U CIIOCOOBI IeHCTBHIA;



- OIICHUBATh TPOJIYKT CBOEH HEATEIHHOCTH 110 3aJaHHBIM W/WIM  CaMOCTOSITEIIBHO
OTIpe/ICIEHHBIM KPUTEPHSIM B COOTBETCTBHUU C IIEIBIO JIESTEIHLHOCTH;

- 000OCHOBBIBATh JIOCTH)KHMOCTH II€TTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

- (GUKCHPOBATh U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

5. Brnagenue ocHOBaMHM CaMOKOHTpPOJIS, CaMOOIICHKH, TIPUHATHS PCIICHHH W
OCYIIECTBJICHUS OCO3HAHHOTO BBIOOpA B yueOHOM M mo3HaBaTeabHON. OOyJaronuics CMOXKET:

- HaOJIIOJaTh U aHAIM3UPOBATh COOCTBEHHYIO YUCOHYIO U IMO3HABATEIBHYIO JIEATEILHOCTh U
JEATEeILHOCTh APYTUX 00YJAIOIIMXCS B TIPOIIECCE B3aUMOIIPOBEPKH;

- COOTHOCUThH PeajbHBbIC U IIAHUPYEMbIE Pe3yabTaThl HHAWBHYATLHOW 00pa3zoBaTEbHOMN
JIEATCILHOCTH U JICJIaTh BHIBOJIBI;

- MIPUHUMATH PEIICHUE B YICOHOM CUTyalli U HECTH 32 HETO OTBETCTBCHHOCTH;

- CaMOCTOSITEIILHO OMPEIEISTh MPUIUHEI CBOETO yCIIeXa WITH HeyCIeXa M HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYallUH HEYCIIeXa;

- PETPOCTIEKTUBHO ONPEIENATh, KaKhe [EHCTBUS MO pEIIeHUI0 YueOHOW 3aladydu WU
napaMeTpbl TUX JCHCTBHI NPUBENU K MOJYYEHHUIO HMEIOIIErocs MpPOAYyKTa Y4eOHOI
JIeTEIIbHOCTH;

Ilo3naBarenbubie YV /]

6. VYMeHue ompenensaTh MOHATHSA, CO3/1aBaTh OOOOIICHUS, YCTaHABIMBATHL AHAIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHHS M KPUTEPUU JUTSI KIIACCHU(PHUKAIINY,
YCTaHABIIMBATh  IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE  PACCYXKICHHE,
YMO3aK/IIo4YeHne (MHAYKTUBHOE, JeTIYKTUBHOE, 10 aHAJOTHH) U AeNaTh BbIBOIbl. OOy4aromuiics
CMOXET:

- noa0upaTh CIOBAa, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OMpPENEISIIONINE €ro MPU3HAKU U
CBOICTBA;

- BBICTPAUBATh JIOTUYECKYIO LIETIOYKY, COCTOAIIYIO U3 KIIFOUEBOTO CJIOBA U COMOTYMHEHHBIX
€My CJIOB;

- BBIJICTISATH OOIINI TIPU3HAK JIBYX WJIA HECKOJILKHX TPEIMETOB WIIH SBJICHUH U OOBSICHITH UX
CXOJICTBO;

- OOBEAMHSITH MIPEJMETHI U SBJICHHS B TPYIIIBI TI0 ONpPeAeTICHHBIM IPU3HAKaM, CPaBHUBATH,
KJaccu(uIupoBaTh U 00001aTh (PaKThl U SBICHUS;

- BBIJICTISITH SIBJICHHUE U3 OOIIETO psAsla APYTUX SIBICHUH;

- OTIPEICNIATh OOCTOSTENbCTBA, KOTOPHIE MPEANISCTBOBAIM BO3SHHUKHOBEHHIO CBSI3H MEXKITY
SBIICHUSIMH, U3 OTHUX OOCTOSTENBCTB BBIJCIATH OMPECISIIONINE, CIHOCOOHBIE OBITh
MPUYUHOW TAHHOTO SIBIICHUS, BBISIBIIATH IPHYNHBI U CIICJICTBUS SBJICHHIA,

- CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM W OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PACCYKJICHUE HA OCHOBE CPaBHEHUS IMPEIMETOB W SBIICHUH, BBIICIAS MPH 3TOM
o0I111e NpU3HaAKY;

- U3JIarath MOMy4YeHHYIO HHPOPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeliaeMoii 3a/1a4H;

- CaMOCTOSITENILHO YKa3bIBaTh Ha WH(OPMAIINIO, HYKAAIOIIYIOCS B MPOBEPKE, MpeiaraTh 1
MPUMEHSITH CIIOCOO MPOBEPKH TOCTOBEPHOCTU UH(POPMAITUH;

- BepOAIM30BaTh YMOIIMOHAJILHOE BIICUATIICHUE, OKa3aHHOE Ha HETO NCTOYHUKOM;

- OOBSCHSATH SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIIICHUS, BBISIBISIEMBIC B X0/1€ TI03HABATEIIHHOM
U HCCIIEIOBATEIBCKON NESITEIbHOCTH (MPUBOIUTH OOBSCHEHHE C HM3MEHEHHUEM (OPMBI
MIPEACTABICHUS; OOBSICHATh, ACTAIU3UPYS WM 000011as; OOBICHATh C 3aJaHHOW TOYKH



3peHus);
BBIABJIATH U HA3bIBATh IPUYHHBI CO6LITI/ISI, SIBJICHUA, B TOM 4YHUCJIC BO3MOXKHBIC / HaI/IGOJIee
BCPOATHBIC NPHUYHUHBI, BO3MOXHBIC ITOCJICIACTBUA SaﬂaHHOﬁ INPpUYIUHBI, CaAMOCTOATCIBHO
OCYHICCTBJIAA HpI/I‘II/IHHO-CHeI[CTBeHHBIfI aHaJInu3,
JIeNIaTh BBIBOJ HA OCHOBE KPUTHUYECKOIO aHAJIM3a PAa3HBIX TOYEK 3PCHHS, MOJTBEPKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIMel WIIK CaMOCTOSTEIILHO TIOJTYYeHHBIMU JIaHHBIMHU.

7. YMeHHe co3JaBarh, MPUMEHSTh U MPEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJICIH M

CXEMBI IJId PCIICHUA y‘le6HBIX M I1I03HABAaTCJIBHBIX 3a1a4. O6yanOIHHﬁCH CMOXKCT:

0003HayaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIH SIBJICHUE;
OTIPENIeNIATh JIOTHYECKUE CBA3H MEXKY PEIMETaMH U/UIU SBICHUSIMU, 0003HAYATh JAaHHbIC
JIOTMYECKHUE CBSA3H C IIOMOLIBIO 3HAKOB B CXEME;
CO3/1aBaTh aOCTPAKTHBIN MM peasbHBINA 00pa3 MmpeaMeTa 1/iiu sIBICHUS;
CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCJIOBHH 3a7a4y W/HIIHN crIoco0a ee penieHus;
co3/1aBaTh BepOajbHbIC, BELICCTBEHHbIE M HH(GOPMALMOHHBIE MOJEIM C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OO0BEKTa Ul ONpeAeseHUs crnocoda pelleHus 3aJadd B
COOTBETCTBUM C CUTYyallUeH;
HEPEBOJIUTH CIOXKHYIO 10 COCTaBY (MHOT0ACIEKTHYIO) HH(POPMALUIO U3 rpaduuecKoro uin
(hopMannM30BaHHOTO (CUMBOJIBHOT'0) IIPEACTABICHUS B TEKCTOBOE, U HA000POT;
CTPOUTh CXEMY, AJITOPUTM JAEWUCTBUSA, UCHPABIATh WJIM BOCCTAHABIMBATH HEW3BECTHBIM
paHee alIrOpUTM Ha OCHOBE MMEIOIIErocs 3HaHUA 00 0OBEKTE, K KOTOPOMY MPHUMEHSETCS
AJITOPUTM;
CTPOUTH J0KA3aTENIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTHUBHOIO;
aHaATM3UPOBATh/peIeKCUPOBaTh OMBIT PAa3pabOTKU W pealu3aluu y4yeOHOro MpOeKTa,
UCCIIEI0BaHMs (TEOPETUUECKOT0, SMIMPUIECKOT0) Ha OCHOBE MPEI0KEHHON POOIeMHOM
CUTYAallUH, IOCTABJICHHOH L€ W/WIIN 33/1aHHBIX KPUTEPUEB OLIEHKH MIPOAYKTa/pe3yibTara.

8. CwmpbicnoBoe yTeHrne. O0yyaromuiicss CMOXKeT:
HaXOJUTb B TeKCTe TpedyeMyro HHPOpMaluio (B COOTBETCTBUM C LEISIMH CBOEH
JESITENIbHOCTH);
OpUEHTUPOBATbCA B COJEP)KAHUM TEKCTa, IIOHMMATh LIEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;
yCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUI, IBICHUM, IPOLIECCOB;
PE3IOMHUPOBATH INIABHYIO UICHO TEKCTA,
npeoOpa3oBbIBaTh TEKCT, «IIE€PEBOAS» €ro B JIPYTYI0 MOIAIBHOCTh, MHTEPIPETUPOBATH
TEKCT;
KPUTHYECKH OLIEHUBATh CofiepkKaHue U (opMy TeKCTa.

9. ®opmupOBaHWE W PA3BUTHE SKOJIOTMYECKOTO MBIIIICHHS, YMEHHE TIPUMEHSTH €0 B

M03HABATEJIbHON, KOMMYHUKATUBHOW, COITUAIbHOM MTpakTUKE U IPO(eCCHOHATbHOW OPUEHTALINH.

OO0y4aroIIHIiCs CMOXKET:

ONpeIEeNATh CBOE OTHOLIEHUE K MPUPOJIHOM Cpelie;

AQHAIM3UPOBATh BIUSHUE OKOJOTMUYECKUX (DAaKTOPOB Ha Cpelay OOWTaHHS IKHUBBIX
OpPTaHHU3MOB;

MIPOBOANTH MPUYMHHBIA U BEPOSATHOCTHBIN aHATN3 DKOJIOTUYECKUX CUTYAIIHIA;
MIPOrHO3UPOBATh U3MEHEHHS CUTYallH IIPU CMEHE JEHCTBUS 0JHOTO (pakTopa Ha JAelcTBHE
Ipyroro ¢akTopa;

pacmnpoCTpaHATh HKOJIOTUYECKUE 3HAHUS U YyYaCTBOBATh B MPAKTHUUECKUX JeJaxX MO 3alluTe
OKpYKaloIle Cpeibl;



- BBIpa)kKaTh CBO€ OTHOLIEHHME K MPHUPOJE Yepe3 PUCYHKH, COUMHEHMS, MOJENH, IPOEKTHBIE
paboTHI.

10. Pa3BuTHEe MOTHBAlLMU K OBJIQJICHUIO KYJIBTYPOI aKTUBHOI'O UCIIOJI30BAHUS CIIOBapei
U JIPYTUX TTOUCKOBBIX cHcTeM. O0yJaromuics: CMOXKeET:

- OTIpeNieNATh He0OX0IMMbIE KITFOUEBbIE TIONCKOBBIE CJIOBA U 3aIPOCHI;

- OCYILECTBIIATh B3aUMOJEHCTBUE C JIEKTPOHHBIMHU IOMCKOBBIMH CUCTEMAaMHU, CIIOBAPSIMHU;

- (opMHPOBATH MHOXKECTBEHHYIO BBIOOPKY U3 HOUCKOBBIX MCTOUHUKOB JJIs1 0O bEKTUBU3ALMU
pe3yJbTaTOB IOKCKA;

- COOTHOCHTD IIOJIy4EHHBIE PE3YJIbTaThl IOUCKA CO CBOEH J1€ATEIbHOCTBIO.

KommyHukatusHbie V'V /]

11. YMeHre Opranu30BbIBaTh yueOHOE COTPYITHUUYECTBO U COBMECTHYIO JACSTEIHHOCTD
C YUUTENIEM U CBEPCTHUKAMH; padOTaTh MHANBUAYAILHO U B TPYIINE: HAXOIUTH 00IIee PEeLICHNE U
pazpematb KOHQIIMKTHI HA OCHOBE COTJIACOBAHUS TIO3HMIIMHN M yUeTa HHTEPECOB; (HOPMYyITUPOBATh,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaromuics CMOXKET:

- OIpesieNIATh BO3MOXHBIE POJIM B COBMECTHOMN JEATEIbHOCTH;

- UTpaTh ONPE/IEICHHYIO POJb B COBMECTHON JEATEIbHOCTH;

- NPUHUMATh MO3ULMIO COOECEAHNKA, TOHUMAs MO3MLHUI0 IPYroro, pasinyarb B €ro peyu:
MHEHHE (TOYKY 3pEHHs), I0Ka3aTeJIbCTBO (ApryMEHTHI), (PaKThl; TUIOTE3bI, aKCHOMBI,
TEOpUU;

- ONpeAeNsiTh CBOM JACWCTBUA U JEHCTBUS NapTHEPA, KOTOpPbIE CIOCOOCTBOBAIM WIIU
IPENSITCTBOBAIN NPOTYKTUBHOM KOMMYHHUKAIUY;

- CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B Ipoliecce yueOHOH U O3HABATENIbHOM JesITeIbHOCTH;

- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaThb CBOK TOUKY 3pPEHMS, B JAMCKYCCUU YMETb
BBIJIBUT'aTh KOHTPApryMEHTHI, Mepepa3supoBaTh CBOIO MBICIb (BJIaJEHHE MEXaHH3MOM
HKBUBAJICHTHBIX 3aMEH);

- KPUTUYECKH OTHOCHTBCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpH3HaBaTh
OIMmMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- npejiaraTh albTEPHATUBHOE PELICHNE B KOH(PIMKTHON CUTYyallNH;

- BBIJIETISTH OOIILYIO TOUKY 3PEHUSI B TUCKYCCHH;

- JIOTOBApUBATHCA O MPaBUJIAX U BOIIPOcax JJisl 00CYk/I€HUS B COOTBETCTBUU C IOCTAaBICHHON
nepe rpynmoun 3aiaden;

- OpPraHM30BBIBaTh YyueOHOE B3aMMOJIEHCTBHE B TIpymie (OompeaeisaTh ofluue LeiH,
pacIpenensTh poJiu, T0rOBapUBAThCs APYT C APYTOM U T. 11.);

- yCTpaHATH B paMKax JAMajora paspbiBBl B KOMMYHHUKAIMHM, OOYCJIOBJICHHBIE
HENOHUMaHUEM/HENPUITHEM CO CTOPOHBI coOeceTHuKa 3a/1auu, GOpMbl WIH COAEPHKAHUS
Janora.

12. VYMeHue OCO3HAHHO WCIOJIB30BATh PEYEBHIC CPEJCTBA B COOTBETCTBUM C 3a7adei
KOMMYHHUKAIIH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEN A TUIAaHUPOBAHUS U
PETYJIALIUKA CBOEH JEATENbHOCTH; BJIAaJ€HUE YCTHOM M NHUCBMEHHOW pe4Ybl0, MOHOJIOTMYECKOMN
KOHTEKCTHOU peubto. O0ydaronuiics CMOXKET:

- OTIpeNieNATh 3a7jauy KOMMYHHUKAIIMHU U B COOTBETCTBHHU C HEH OTOMPATh peueBble CPECTBA;

- OoTOMpaTh M MCIIOJIB30BaTh PEUEBBIE CPEACTBA B IPOLIECCE KOMMYHHKAIMM C JIPYTUMHU
JIOJIbMH (JTUAJIOT B TIape, B MaJIOH TPyMIe u T. 11.);

- MPEACTABISITh B YCTHOM WM TMHUCBbMEHHOW (hopMe pa3BEepHYTHIM IJIaH COOCTBEHHOM
NeSITEIbHOCTH;

- COOJII01aTh HOPMBI ITYOJIMYHOM peun, periaMeHT B MOHOJIOTE U AUCKYCCHU B COOTBETCTBUHU



C KOMMYHUKATUBHOM 3aJ1a4eil;
BBICKa3bIBaTh M1 OOOCHOBBIBATh MHEHHUE (CY)KIIEHHE) W 3allpaliiBaTh MHEHUE NapTHepa B
paMKax Juanora;
NPUHUMATD PELICHHE B XOJI€ IMAJIOTa M COTIACOBBIBATh €TO C COOECETHUKOM;
CO3/1aBaTh NMUCHMEHHBIC «KIMIIMPOBAHHBIE» M OPUTHHAIbHbBIE TEKCTHI C MCIIOJIb30BAaHHEM
HEOOXOMMBIX PEUYEBBIX CPEJICTB;
UCIIONIB30BaTh BEpOaJbHBIE CpeAcTBa (CPEICTBAa JIOTMYECKOH CBSI3M) Ui BBIACIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIUICHHS;
UCTIONIb30BATh HeBepOabHbIC cpexacTBa WIN HarJIsAJHbIC MaTepuabl,
MOJTrOTOBJICHHBIE/OTOOPAHHBIE 10T PYKOBOACTBOM YUUTEIIS;
JieNaTh OIICHOYHBINM BBIBOJA O JOCTM)KEHUH LIEIH KOMMYHHKAIIMH HETIOCPEACTBEHHO MOCe
3aBepIIEeHUS] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHMEe W pa3BUTHE KOMIICTEHTHOCTH B 0O0JAacTH HCIIOJIB30BAHUS

nH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT). OOGyuaronuiicss cCMOXKeT:

LeJIEHANPaBIEHHO UCKaTh U MCII0JIb30BaTh HH(POPMALIMOHHBIE PECYPCHI, HEOOXOJUMBbIE IS
peleHHs yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoliusto cpeacts UKT;

BbIOMPATh, CTPOUTH U MCIIOJIB30BaTh a/IEKBATHYIO HHPOPMALIMOHHYIO MOJIEIIb JUIs IIepeiaun
CBOMX MBICIEH cpeacrBaMu C€CTCCTBCHHBIX U (bOpMaJII)HBIX SI3BIKOB B COOTBCTCTBUHU C
YCJI0BUSAAMH KOMMYHUKAIIUW;

BBIACIATH I/IH(i)OpMaIII/IOHHI)If/'I ACIICKT 3aJia4yv, OICpHUpPOBATh JaHHBIMH, HCIIOJIB30BATh
MOJIEJIb PELICHUS 331a4H;

UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJOYas BbIOOp a/JEKBATHBIX 3ajade
MHCTPYMEHTAJBHBIX IPOrPAaMMHO-AIMAPATHBIX CPEJICTB M CEPBHCOB) Ul PELICHUS
UH(POPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX y4YeOHBIX 3ajlay, B TOM YHCIIE: BBIYUCIICHHE,
HalMcaHue MMMceM, COUMHEHUH, T0KIIa10B, pedepaToB, CO3JaHNe PE3EHTALMN U JIp.;
UCIIOJIb30BaTh MH(OPMAIUIO C YYETOM 3THUYECKUX U IPABOBBIX HOPM;

co37aBaTh NH()OPMAITMOHHBIEC PECYPCHI Pa3HOTO TUTIA U JISI Pa3HBIX ayTUTOPUIA, COOJTIOIaTh
MH(OPMALIMOHHYIO TUTHEHY U IIPpaBUJia MHPOPMAIIMOHHON 0€3011aCHOCTH.

HDCI[MCTHI)IG PE3YIbTATHI O6V‘~I€HI/I$I

BbInyCKHUK HAYYUTCS:
® XapakTepu3oBaTb OCHOBHBIE METOJAbl IO3HAHMS: HaONIOJIEHUE, W3MEpPEHUE,

HKCIIEPUMEHT;

e OIMCHIBAaTh CBOMCTBa TBCPAbIX, KUIKUX, Fa3006pa3HBIX BCIICCTB, BbIACIAA HX

CYIICCTBCHHBIC ITPHU3HAKU;

® DACKpPBIBATH CMBICI OCHOBHBIX XHUMHWYCCKUX MOHATHUH «aTOM», «MOJICKYJIay,

«XHMHUYECKUM 9JICMCHT», «IPOCTOC BCHICCTBO», «CJIOKHOC BCIICCTBO», «BAJCHTHOCTLHY,

XHUMHYECKasd pe€aKusi», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMUH,

® DACKpPBIBATH CMBICI 3aKOHOB COXpAaHCHUSA MACChl BCHICCTB, IMOCTOAHCTBA COCTaBa,

ATOMHO-MOJIEKYJIIPHON TEOPUH;

® pazIUyaTh XUMUYECKHE U (PU3NUECKHE SABIICHUS;

® Ha3bIBaThb XUMHUYECKHUE DJIEMEHTHI;

® OIpEeNsATh COCTAB BEIIECTB MO UX HopMyraMm;

® OIpPEAEIATH BAJICHTHOCTh ATOMA JJIEMEHTA B COCIMHECHUSAX;

® OIpEAEIATh TUI XUMHUYECKUX PEaKIIM;

® Ha3bIBaTh IPU3HAKH U YCIOBHS MPOTEKaHUS XUMUYECKUX PEAKIUM;



® BBIIBIISITH PU3HAKH, CBUJETENBCTBYIOUINE O MPOTEKAHUH XMMHYECKON PEAKIUU MpPU
BBITNIOJTHEHUM XUMHUYECKOIO OIIbITA;

® COCTaBIATH (POPMYIIBI OMHAPHBIX COCTUHEHUH;

® COCTaBJISATh YPaBHEHUS XUMUYECKUX pEaKLUii;

e coOmoaaTh npaBuiIa 6e30nacHON paboThI IPU POBEIACHUH OIBITOB;

® [10JIb30BATHCS TAOOPATOPHBIM 00OPYAOBAHHEM U TIOCY/IOM;

® BBIUUCIISITh OTHOCUTENIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BBIYUCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 0 (hopMyJsie CoeIMHEHMS;

® BBIYUCIATH KOJIMYECTBO, 0OBEM MJIM MAcCy BELIECTBA 110 KOJIUYECTBY, 00BEMY, Macce
pEareHTOB MU IPOAYKTOB PEAKIINH;

® XapaKTEepPH30BaTh (PU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB: KUCIOPOAA
1 BOZIOPOAA;

® 110JIy4aTh, COOMPAThH KUCIOPOJ U BOJOPOLL;

® pacrno3HaBaTh ONBITHBIM IIyT€M I'a3000pa3Hble BELIECTBA: KUCIOPO, BOJIOPO/I;

® DACKpbIBaTh CMbICI 3aKOHA ABOIaJpo;

® PpacKpHIBaTh CMBICH MOHITHN «TETIOBOM 3(PPEKT peakuun», «MOJISIPHBIH 00BEMY;

® XapakTepu30BaTh (PU3NUECKHE U XMMHUUYECKNE CBOMCTBA BObI;

® DPACKpBIBaTh CMBICII IOHATHUS «PACTBOPY;

® BBHIUUCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIE€H PAaCTBOPEHHOIO BEILIECTBA;

® Ha3bpIBaTh COCAMHEHHUS N3YUYECHHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB;

® XapakTepu3oBaTh (U3NYECKHE U XMMHUYECKHE CBOMCTBa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHMI, COJIEH;

® OMpeAensaTh NPUHAUIEKHOCTD BELIECTB K ONPENEICHHOMY KJIacCy COEAMHEHMI;

® COCTaBJIATh GOPMYJIbI HEOPraHMUYECKUX COCTUHEHUM N3YUEHHBIX KJIACCOB;

® TIPOBOAWUTH OMBITHI, MOATBEP)KIAAIOIINE XMMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABAThH ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKU
MHIMKATOpa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y KJIIACCAMU HEOPTAaHUYECKUX COEIMHEHNUI;

e packpsiBaTh cMbici [lepuonnueckoro 3akona /.M. Menneneena;

® O0BACHATH (PU3MUECKUIl CMBICT aTOMHOrO (TIOPSIIKOBOTO) HOMEpa XHMHYECKOTO
3JIEMEHTa, HOMEPOB IPYIIIBI U Tlepuoa B nepuoauyeckoit cucreme .M. Menneneena;

® OO0BACHATH 3aKOHOMEPHOCTH HM3MEHEHHs CTPOCHHS aTOMOB, CBOICTB 3JEMEHTOB B
IpeJienax MaJbIX IEPUOJO0B U INIABHBIX MOATPYIII;

® XapaKTepH30BaTh XMMHUECKHE IJIEMEHTHI (OT BOJOPOJA 10 KaJbIMs) HA OCHOBE HX
NoJI0keHus B mepuouueckoii cucreme [I.M1. MenaeneeBa u 0coOeHHOCTEH CTPOCHUS MX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHSI aTOMOB MepBbIX 20 371eMEHTOB NEPUOANUECKON CUCTEMBbI
JI.1. MeHneneena;

® DPACKpBIBaTh CMBICI MOHATHI: «XUMHYECKas CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

® XapaKTEepH30BaTh  3aBUCUMOCTh  (DU3MYECKMX  CBOMCTB  BEIIECTB OT  THIIA
KPUCTAJUIMYECKON PEIIETKH;

¢ ONpCACIATb BUA XUMHUYECKOM CBS3HU B HCOPTaHUYCCKUX COCAUHCHUAX,



e u300pakaTb CXE€Mbl CTPOCHHS MOJICKYJ BEIIECTB, OOPA30BAHHBIX pPa3HBIMU BUIAMU
XUMUYECKHX CBS3EH;

® pPACKpBIBaTh CMBICII TIOHSATHH «HOH», «KATHOH», «aHUOH», <OJCKTPOIUTH,
«HEIJICKTPOJIMTEI», «3JICKTPOIUTHUYECKAS AUCCOIUAINN), «OKUCIUTEIb), «CTCIICHb OKUCIICHUS
«BOCCTAaHOBHTEIIbY, «OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

® OMpeAeIATh CTEIICHh OKUCIICHHUS aTOMa JJICMEHTA B COCIMHEHUY;

® DPACKPBIBaTh CMBIC]I TCOPUH DIICKTPOIUTUICCKON JUCCOIUAIUH;

® COCTaBJISITh YPABHEHUS JICKTPOJUTHUCCKOMN JUCCOIMAIIMH KKCIIOT, IISJIOUeH, COJICH;

e OOBSCHATH CYIIHOCTh TMpOIecca DSIEKTPOIUTHUSCKON JUCCOIMAIMK W PEaKIuil
HOHHOI'0 OOMEHA;

® COCTaBJISITh MOJHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEaKIIUU OOMEHa,

® OMpeAeIaTh BO3MOKHOCTh MPOTEKaHKS peakiiii HOHHOIO 0OMEHa;

® IIPOBOJMTH PEAKIMH, ITOATBEPIKIAIONINE KAYECTBECHHBIN COCTaB Pa3IMYHBIX BEIICCTB;

® OMpeACIsAThH OKUCIIUTEh U BOCCTAHOBUTEb,

® COCTaBJISTh YPaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKITHIA;

e Ha3bIBaTh (PAKTOPHI, BIUSIONIME Ha CKOPOCTh XUMHUYECKOU PEAKIUH;

¢ KJIacCCH(PHUIIMPOBATH XUMUICCKHE PEAKIIUU 110 PA3IMYHBIM ITPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOSCHHEM H CBOHCTBAMHU
HEMETAJLIOB;

® TIPOBOJHTH ONBITHI 1O TMOJYYCHHUIO, COOMPAHUIO M M3YUYCHUIO XUMHUYECKHX CBOHCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHUAaKa,

® pAacCIiO3HaBaTh OMBITHBIM MTyTE€M I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIbII ra3 1 aMMHaK;

® XapaKTepH30BaTh B3aMMOCBSA3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAIIJIOB;

® Ha3bIBaTh OPTAaHMYECKHE BEIIECTBA IO WX (hOpMyJie: METaH, 3TaH, STHJICH, METaHOII,
9TAHOJ, TJUWIEPHUH, YKCYCHas KHUCIIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapHHOBAs KHCJIOTa,
OJICMHOBAs KHUCIIOTA, TJIFOKO034;

e OIICHWBATH BIIMSHHUE XUMHYECKOTO 3arpsA3HEHUS OKPYKAIOMICH Cpeabl Ha OPTaHU3M
YeJI0BEKa;

® TPaMOTHO OOpANIATHCS C BEMIECTBAMH B IIOBCEIHEBHOM KU3HU

e OMNpeAensiTh BO3MOXKHOCTh TPOTEKaHUS peaklWid HEKOTOPBIX MpeCTaBUTENEH
OpPTaHUYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAIIIIAMH, OCHOBAHUSMHU, TaJIOTEHAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® gbI0BUCAMb U NPOBEPAMb IKCHEPUMEHMATbHO SUNOME3bl O XUMUYECKUX C8OUCBAX
8ewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYEeCKUe PeaKyuu,
0 xapakmepe u nPoOYKMmMax pasiudHblX XUMUYECKUX PeaKyull,

® Xapaxmepuzo8ams eujecmsd no cOCmasy, CMpoeHuio U cOUCM8adM, YCMAanasiueams
NPUYUHHO-CLeOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eleCm8d,

® COCmassimb MOAEKYISAPHbLE U NOJIHbIE UOHHbLE YPAGHEHUsL N0 COKPAUWEHHBIM UOHHBIM
VDAaBHeHUsIM,

® IPOCHO3UPOBAMb  CNOCOOHOCMbL — 8ewjecmed  NPosBIimMb  OKUCIUMENbHbIE — UTU
B80CCMAHOBUMENbHBIE CEOUCMBA C VHemOM CMeneHell OKUCIEHUS IJIeMEeHMOo8, 6X00SUUx 8 e20
cocmas;

® Ccocmasname  YPAGHEHUs.  peaKyull, COOMBEMCMEYIOWUX — NOCAIe008AMeNbHOCU
npespauieHull HeOP2aHU4eCKUx 8euecmes PasiuiHblX K1accos;



® GbIOGU2AMb U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3VIbIMAmMax 6030eliCmels.
PA3IUUHBIX PAKMOPOS HA UBMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu,

® UCNONBL306aMb NPUOOPEeMeEHHblE 3HAHUA O/ IKOJIO2UYECKU SPAMOMHO20 NOBEOeHUs. 8
OKpydcaroujell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHbIE KNI0Yeble KOMNEMeHYUU NPU 8bINOJHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMeNbCKUX 3A0aY NO U3YUEHUIO C8OUCMS, CNOCO008 NOYYeHUs U PACNO3HABAHUS
seujecms;

® 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUjeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuyecku OMHOCUMbCA K NCEBOOHAVUHOU UH@OpMayuu, Heo0Opoco8ecmuou
pekname 8 cpedcmeax Macco8ou uHgpopmayuu,

® 0CO3HABAMb 3HAYEHUEe MEeOPeMUYeCKUX 3HAHUU NO XuMuu OJs NPAKMUYEecKoll
0esimenbHOCIU Yel08eKd;

® cozoasamv MoOenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay;
HOHUMAMb HeoOX00UMOCMb COON00eHUs NPeONnUCAHull, npeodiazaemviX 8 UHCMPYKYUIX No
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

Conep:xanue nporpamMmbl

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipeamer xumuu. Tera u eewecmea. OcHo6Hble MemoObl NO3HAHUA. HAOAIOOEHUE,
usmepeHue, skcnepumenm. OU3NUECKUE U XUMUYECKUE sIBJIICHUs. YHCThIE BEIIECTBA U CMECH.
CnocoOsl paznenenus cmeceil. Atom. Monekyna. XUMHUYECKUN AIIEMEHT. 3HAKU XUMHUYECKUX
anemeHTOB. [IpocThie W clOKHBIE BellecTBa. BalleHTHOCTb. 3akon nocmosncmea cocmasa
sewecmsa. Xumuueckue popmynsl. Maaekcel. OTHOCUTENbHAS aTOMHAS U MOJIEKYJISPHAsI MACCHI.
MaccoBast 107151 XMMHUYECKOTO 3J€MEHTa B COCJMHEHUU. 3aKOH COXPAHEHMS] MAacChl BELIECTB.
Xumnueckue ypaBHeHus. Kosdduimentsl. YciaoBuss M Npu3HaAKW TPOTEKAHUS XUMHUYECKUX
peakuuii. MoJib — eIMHMIIA KOJIMYeCTBa BeuiecTsa. MoisipHas Macca.

Kucnopoa. Boagopon

Kucnopon — xumudeckuit siemMeHT U mpoctoe BemiecTBO. Ozon. Cocmasg 6o30dyxa.
®du3nueckue M XUMHYECKHE CBOICTBa Kuciopona. llomydueHne M NpuUMEHEHHE KHCIOPOJa.
Tennogotl a¢hghexm xumuuecxkux peaxyuii. Ilonamue 06 3K30- U IHOOMEPMUUECKUX DeAKYUSAX.
Bonopoa — XUMHUYECKHI 3JIEMEHT M IPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKHUE CBOMCTBA
Bostoposia. Ilomyuenue Bonopona B naboparopuu. Ilonyuenue 6000pooa 6 npPOMbIULIEHHOCTIU.
Ipumenenue 6ooopooda. 3axkoH ABoraapo. MonspHbiii 00beM ra3oB. KaduecTBeHHBbIE peakinu Ha
razoo0pasHsie BeniecTBa (KUCIopo, Boaopoa). O0beMHbIE OTHOIICHUS Ta30B MPH XUMHUECKHUX
peaKImsX.

Boaa. PacTBopsl

Booa & npupooe. Kpyzosopom 600vl 6 npupode. Dusuueckue u Xumuieckue c8oucmed
600b1. PacTBOpBI. Pacmeopumocms eeujecms 6 sode. KoHIIEHTpaIus pacTBOpoB. MaccoBast 1omist
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEeHUIT

Oxcunpl. Knaccudukarms. Homenknatypa. Qusuueckue ceoticmea okcuoos. XUMUUECKHe
cBOMcTBa OKCHIOB. [lonyuenue u npumenenue oxcuoos. OcHoBanus. Kiaccudukarms.
Howmenknarypa. @usuueckue ceoucmea ocnosanui. Illonyuenue ocnosanuti. XUMUYECKHE
cBoMcTBa OocHOBaHWMU. Peakmms HeiTpammzamuu. Kucnorel. Knaccudukanus. Homenkmatypa.
Quzuueckue ceolicmea xuciom. llonyuenue u npumenenue xuciom. XUMUYECKHE CBOMCTBA
kucioT. Munukatopel. M3MeHeHHWE OKpacKd HWHIUMKATOPOB B pas3nuyHbiXx cpenax. Coun.



Knaccudukanms. Homenknarypa. Qusuueckue ceovicmaa coneti. [lonyuenue u npumenerue coell.
XUMHYECKUE CBOWCTBA Ccosied. l'eHernueckas CBs3b MEXAYy KiIacCcaMd HEOPraHMYECKUX
coequHeHuil. [Ipobnema 6e30nacH020 UCHONBL30BAHUS GeWeCME U XUMUYECKUX peakyuii 6
nogceoHesHol dncusHu. Tokcuunvle, 20prouue U 3pbl80ONAcHble eeujecmaa. boimosas xumuveckas
2pamMomHoCmb.

Crpoenue atoma. Ilepuognyeckuii 3aK0OH U NMEPHOAMYECKAS] CUCTEMA XMMHUYECKUX
anemenToB .. MeHnaeieeBa

Crpoenue aroma: sipo, sHepreTuueckuil ypoeHb. Cocmas sadpa amoma: Npomowsl,
Heumponvl. HMzomonsi. Ilepuognueckuit 3akon [[.M. MenpneneeBa. Ilepuonuueckas cucrema
xumuyeckux snemeHToB J[.M. MenneneeBa. @u3nuecKuil CMBICI aTOMHOTO (TIOPSIKOBOIO)
HOMEpA XHMMHYECKOTO »JJIEMEHTa, HOMEpa TpyNmbl U MEpUoJa MEPUOJUYECKON CHUCTEMBI.
CrtpoeHnue SHepreTUIECKUX YpOBHEH aTOMOB NEPBbIX 20 XUMHUECKUX JIEMEHTOB NIEPHUOIUYECKOM
cucrembl JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB aTOMOB XHWMHYECKHX
JJIEMEHTOB W UX COCAMHEHHWN Ha OCHOBE IOJIOKEHHUS B mepuoanyeckoir cucreme J[.U.
MenpneneeBa u ctpoenust aroma. 3Hauenue [lepuonnueckoro 3akona JI.M. Menneneesa.

Crtpoenue BemecTB. XuUMHU4ecKasi CBS3b

DnekmpoompuyamenbHOCMb AMOM0O8 Xumuyeckux snemenmos. KoBaleHTHas XUMUYECKast
CBSI3b: HETIOJSIpHAS W TOJApHAsL. [loHAamue o 8000POOHOIU C6A3U U ee GIUAHUU HA (u3uyecKue
ceoticmea eeujecme Ha npumepe 600vl. VIoHHas cBA3b. Mertamnueckas CBS3b. Tunsi
KPUCMALIUYECKUX peuemoK (AmomHas, MONeKYIAPHAs, UOHHAS, MeMAalIuieckas). 3aeucumocms
@uszuueckux ceoticme eewjecms om muna KPUCMaiiuieckou peuemru.

XuMn4yecKkue peakiuu

IHlonamue o crxopocmu xumuyeckou peaxkyuu. Daxkmopwvl, enuUAOWUE HA CKOPOCHb
xumuyeckou peakyuu. [lonamue o kamanruzamope. Knaccupukanus XUMAYECKUX PEAKIU MO
pa3IMYHBIM MPU3HAKAM: YKUCITY U COCTABY MCXOJHBIX M IOJYYEHHBIX BEIIECTB; M3MEHEHHIO
CTENEHEeN OKUCIIEHUS! aTOMOB XMMHUUYECKHUX 3JIEMEHTOB; MOTJIOIIEHHUIO UM BBIJIEJICHUIO YHEPTUU.
DNEeKTPONUTHYECKAsT JTUCCOIUAIUSA. DJIEKTPOJIUThI W HednekTpoiauThl. Monsl. Katwonsl u
aHuoHbl. Peakiiuu wHOHHOTO OOMEHa. YCIOBHUS TPOTEKAHUS pEAKIMi HOHHOrO0 OOMeHa.
DNEeKTPONUTHYECKAsT JTUCCOIMAIMs KHUCJIOT, menoyedr u  cojieil. CTeneHb OKUCICHUS.
OrmpeziesieHne CTENEHU OKHUCICHUS AaTOMOB XHMHUYECKMX OJEMEHTOB B  COCIUHEHMUSIX.
Oxkucnurens. BoccranoBurens. CylmHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Hemeranasl IV — VI rpynn u ux coequHenust

[TonoxkeHne HEMETAINIOB B MEPUOJUYECKON CHCTEeME XUMUYecKux siemeHToB [I.W.
MemngeneeBa. O0mue cBoiicTBa HeMeTaIIoB. ['alloreHbl: GuU3NYecKue U XUMUYECKUE CBOMCTBA.
CoenuHeHUs TaJOTE€HOB: XJIOPOBOJOPOJ, XJIOPOBOJAOpoAHas kuciota M ee comu. Cepa:
bu3nvecKkue U XUMHUUYECKHe CBOMCTBA. COEMMHEHUsI CEphl: CEPOBOJOPOJ, CYIb(HUIBI, OKCHJIBI
cepol. CepHasi, cepHucmas u cepo8oO0OpOOHAs KUCAIOmMbl W UX CONMH. A30T: (uU3MUECKHE W
xuMpuueckue cBoiictBa. AMMuak. Comn aMmMouus. OKcHUABI a30Ta. A30THASI KHMCJIOTa U €€ COJIH.
®ocdop: pusmueckue u xummuueckue cpoiicrBa. Coenunenus ¢pocdopa: okcun pochopa (V),
oprodpochopHast KucIoTa M €€ COJM. YThepod: (Qu3udeckue W XHUMHUYECKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, kapouw, gyriepenvl. COeAUHEHUs YTIEpoaa: OKCHJIbI
yraepoaa (II) u (IV), yronbhas kucnora u ee conu. KpemHuti u e2o coeOuHeHus.

Metanibl M UX COeIMHEHUS

Ilonooicenue memannos 6 nepuooudeckou cucmeme Xumuyeckux nemenmos JI.H.
Menoeneesa. Memannwt 6 npupooe u obdbwue cnocoovt ux nonyyenus. Obwue @usuyeckue
ceoticmea memannog. OOIIMEe XUMUYECKHE CBOWCTBA METAJUIOB: pEakUWUd C HEMeTaJulaMu,



KHUCIIOTaMU, COJIIMU. DieKmpoxumuyeckuii pso Hanpsasxcenui memainnos. 1llenounsie MeTamibl u
ux coeaunenus. lllenouno3emMenpHble METAIIBI U UX COSAMHEHUs. AMOMUHUI. AMPOTEpPHOCTH
okcuaa W ruapokcuna amoMuHus. JKeneso. CoenuHeHHs Kene3a U MX CBOMCTBA: OKCHJIBL,
rugpokcuabl u conu xenesza (11 u II).

IlepBoHaya/ibHBIE CBeIEHUS 00 OPraHMYeCKUX BellecTBax

[lepBoHayanbHbIE CBEIEHUS O CTPOCHUU OPTraHHMYECKUX BEIIECTB. YTIEBOIOPOAbI: METaH,
9TaH, OTWJeH. Hcmounuku  yeneeooopooos:  NPUpPOOHblil — 2a3,  Hegmb,  yeonw.
Kucnoponcoaepkaiue coeIuHEHUs: CHOUPTHI (METAaHOJ, STaHOJ, TJIUIEPUH), KapOOHOBBIE
KHUCIIOTHI (YKCyCHasi KHUCJIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEApUHOBAsi M OJEHMHOBAs KHUCIIOTHI).
Buonornyeckn BaKHBIE BEIIECTBA: JKUPBI, TIIOKO3a, OCNKU. Xumuueckoe 3acpsazHeHuUe
OKpydHcaroujeli cpeosbl U e20 NOCIe0CmaUs.

Tunbl pacyeTHbIX 321a4:

1. Brranciienne MaccoBo 10U XUMHYECKOTO AJIEMEHTa 10 (hOpMyJie COCTUHEHHUS.

Ycemanosnenue npocmetiweri gpopmynvl euecmea no MaccosbiM OONAM XUMUYECKUX
91eMEeHMO8.

2. Bbruncnenus no XuMU4eCKUM YpaBHEHUSM KOJIMYECTBa, 00bEMa, MAaCChl BEIIECTBA
M0 KOJIMYECTBY, 00bEMY, MacCe peareHTOB WJIH MPOTYKTOB PEAKIUU.

3. Pacuer MaccoBo# 10111 paCTBOPEHHOTO BEUIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKUX PadoOT:

1. JlaGopaTtopHoe 000pyJ0BaHUE U TPHEMbI oOpamieHus ¢ HuM. [IpaBuia Ge3omacHon
paboThl B XUMUYECKOH J1ab0opaTOpHUH.

2. OuucTka 3arps3HEHHOMN OBAPEHHON COJIU.

3. [Ipu3Haky NpoTEeKaHUsI XUMUYECKUX PEaKIIHil.

4. ITonyuenue Kkucnopoaa u U3y4eHHeE €ro CBOWCTB.

5. ITonyuenue BOAOPOIa U U3YYEHUE €0 CBOMCTB.

6. IIpuroToBneHre pacTBOPOB C OMPEACIECHHOM MAaCCOBOM JOJIEM PAacTBOPEHHOIO
BEILIECTBA.

1. Pemienne  skcrepuMEHTaNbHBIX 3a7ad 1o TemMe  «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIMHEHUI.

8. Peaknuu nonHoro ooMeHa.

9. Kauecmeennvie peaxyuu na uonst 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyuenue e2o c80UCMA.

11.  Honyyenue yenexucnozo 2asa u uzyyeHue e2o c80UCMS.

12. Pemenue sxcnepumenTanbHbix 3a1a4 1o teme «Hemeramnsl IV — VII rpynn u ux
COCTUHEHUINY.

13. Pemenne skcriepruMeHTATBHBIX 3a/1a4 110 TeMe «MeTasutbl U UX COSTUHEHUS.



TemaTnuyeckoe NIAHKPOBaHUE

8 ki1acc

Tema/ yacnl

Conep:kanue

Buj nesiTeJIbHOCTH YYeHUKA

Beenenue (4)

[Ipenmer xumun. Metoibt
MO3HAHUS B XUMUU: HaOII0IeHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE.

M cTOuHUKY XUMHYECKOM
uHpopManuy, e€ noJydeHue,
aHaJIN3 U IPEICTABICHUE €T0
pe3yJIbTaTOB.

[ToHsiTHE O XUMHUYECKOM FJIEMEHTE U
(hopMax ero CymecTBOBaHUS:
CBOOO/IHBIX aTOMaX, MPOCTHIX U
CJIOXKHBIX BEIIECTBAX.

J.Monenu (mapocTepKHEBbIE U
Crroapra—Dbpurne6a) pa3inyHbIx
MIPOCTBIXU CJIOKHBIX BELIECTB.
Kou-neknus crexnssHHOM
xuMuyeckou nocyzasl. Komnexkuus
MAaTEpHUAJIOB U U3JICJIUI U3 HUX Ha
OCHOBE AJIFOMUHUSI.

JI. 1.CpaBHEHHE CBOICTB TBEPIBIX
KPUCTAJUIMYECKUX BEIIECTB U
pactBopoBlIpeBpanieHus BemecTs.
OT1nryre XMMHUYECKUX PEaKIuid OT
(bu3NYeCKUX SIBICHUH.

Ponp Xxumuu B )KM3HU YellOBEKa.
Xemoduius u xemopoous.
Kpartkue cBenenus us ucropuu
BO3HUKHOBEHHUS M Pa3BUTHUSI XUMUH.
Posnb oreuecTBEHHBIX YUEHBIX B
CTAaHOBJICHUU XUMHUUYECKOW HAYKU —
pabotsr M. B. JlomoHOCOBa,

A. M. bytneposa, /1. 1.
Menneneesa.

JI.B3anmoneiictBue Mpamopa ¢
KHCJIOTON Y IOMYTHEHHE
W3BECTKOBOW BOJIBI.

JI. 2. CpaBHEHME CKOPOCTH
ucnapeHus ¢ GuIbTPOBAIBLHOMN
OyMaru BOJIbI, OJICKOJIOHA U
3TUJIOBOTO CIIUPTA

XuMUYecKasi CHMBOJIMKA.

3HaK1 XUMUYECKHUX JIEMEHTOB U
MPOUCXOXKICHUE UX HA3BAaHUH.
[lepuoanueckas cucrema
XAUMHUYECKUX djiemenToB J[. 1.
MeneneeBa, €€ CTpyKTypa: MaJble
1 60JIbIIKE TEPUOABI, TPYIIIIBI

u noarpymnmnsl. [lepuonuueckas
CUCTEMA XMMUYECKUX IEMEHTOB /.
N. MenpeneeBa Kak ClipaBO4YHOE

OrnpezenieHnst MOHITHI «aToM,
«MOJIEKYJIa», «XXUMHYECKUH DIIEMEHT,
«BEIIECTBOY, «IPOCTOE BEIIECTBOY,
«CIIOKHOE BEIIECTBOY, «CBOHCTBA
BEIIIECTBY.

Onurcanue U CpaBHEHHE MPEIMETOB
M3Yy4YEHUsl €CTECTBEHHO-HAYUYHBIX
JUCIUILUINH, B TOM YHCJIC
xumun.Kiraccuukanust BemecTs mo
cocTaBy (IIPOCThIC U

CJIOXKHBIE). XapaKTEePUCTHUKA OCHOBHBIX
METOJIOB U3yUECHUS
€CTECTBEHHO-HAYYHBIX TUCHIUILINH.
Pasnuuenune Tena v BelecTBa;
XUMHUYECKOTO 3JIEMEHTa U TIPOCTOTO
BemecTBa.Onucanue Gopm
CYIIECTBOBAHUS XUMUYECKUX
3JICMEHTOB; CBOMCTB

BelecTB. BeimonHeHne
HEIOCPEICTBECHHBIX HAOJIIOICHUH U
aHaJIN3 CBOMCTB BEIICCTB U SIBJICHUIA,
MPOUCXOJISIIMX C BEIIECTBAMH, C
COOII0OICHUEM MTPaBUJI TEXHUKHU
0€301acHOCTH.

Odopmienne oTuéra, BKIIOUYAIOIIETO
omnMcaHue HaOJIOICHHS, €TO
pe3yIbTaTOB,

BBIBO/IBL.

Hcnonws3oBanue pu3nueckoro
MozenupoBaHus. Onpenenenus
TTOHSITHH «XUMHUYCCKHUE SIBIICHUSY,
«(usuveckue SBICHUI.

OObscHEeHHE CYITHOCTH XUMHUYECKUX
SBJIEHUH (C TOUKH 3pEHUs
ATOMHO-MOJICKYJISIPHOTO YUEHHS) U UX
MPUHIIATIAATIEHOTO OTJINYHS OT
(bu3MYECKUX SBICHUM.
XapakTepucTrKa pOJId XUMHUH B KU3HU
YEJI0BEKa; PO OCHOBOIIOJIOKHUKOB
OTEYCCTBCHHOM XUMUH.

CocraBieHue CII0KHOTO IJIaHa TEKCTA.
[Tonydyenne xumuyeckoit HHGopmau
W3 Pa3IMYHbIX HCTOYHUKOB
OnpeneneHnst TOHATHN «XUMUYECKHI
3HAK, WA CUMBOJ»,
«K03(PHUITHECHTBI», KAHIEKCHI».
Onwucanue TabIUIHON (PopMBI
[Tepuonnueckoit cucTemsl
XUMHYECKHUX d1eMeHTOoB JI. 1.




nocooue AJis MOJIy4eHUsI CBEACHUN O
XUMHUYECKUX HJIEMEHTaX
Xumuueckue Gpopmynbl. UHIEKCH 1
kod(pdutimeHTsl. OTHOCUTEIBHBIE
aTOMHasl UMOJICKYJISIpHAsI MacCBhI.
[Ipo-BeneHue pacuéToB MacCOBOU
JIOJTU XUMUYECKOTO 3JIEMEHTA B
BELIECTBE Ha OCHOBE €0

hopmyIbI

Menneneena.

OnucaHue NOJI0KEHUS dJIEMEHTA B
tabmuue /1. U.
MenpeneeBa.llcnonab3oBanue
3HAKOBOT'O MOJICJIUPOBAHUS.
OnpeneneHus MOHATHI «XUMHUYECKasI
dhopmynay, «OTHOCUTEIIbHASI aTOMHAS
Maccay, «OTHOCUTEIbHAs
MOJICKYJIIpHAsE Maccay, «MaccoBast
JIOJISL DJIEMEHTA.

Brrunciaenne oTHOCUTENLHOMN
MOJICKYJISIPHOM MacChl BEIIECTBA U
MAacCOBOM JOJIM XMMHYECKOTO
JJIEMEHTA B COEAMHEHHUAX

ATOMBI
XUMHYECKHX
371eMeHTOB (&)

AToMBI Kak (popma cyIiecTBOBaHUS
XUMHUYECKUX JIeMEHTOB. OCHOBHBIE
CBEICHUSI O CTPOCHUH aTOMOB.
JlokazaTenbCcTBa CI0KHOCTH
CTpoeHHs aTOMOB. OTBITHI
Pesepdopna.

[1nanerapHast MOJENb CTPOCHUS
atoma.CocTaB aTOMHBIX SITIED:
MIPO-TOHBI,

HEUTPOHBL. OTHOCUTEIHHAS ATOMHAs
Macca. B3auMocBs3b MOHTHIA
«IPOTOHY, KHEUTPOHY,
«OTHOCHUTENbHAs! aTOMHAsI

Mmaccay.

N3meneHue yncia npoToHOB

B Jipe aToMa — o0pa3oBaHUE
HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
N3menenne ynciia HEUTPOHOB B
sa1pe aToMa — 00pazoBaHue
n3otonoB. CoBpeMeHHOE
onpeerneHue NOHITHS
«XUMHUYECKHUH IIIEMEHT.

N3oTtormb! kKak pa3HOBUAHOCTH
aTOMOB OJTHOTO XMMHYECKOTO
AJIEMEHTA.

J.Monaenu aToMOB XUMHUYECKUX
AJIEMEHTOB.

OnexTpoHsl. CTpoeHune
AJIEKTPOHHBIX YPOBHEH aTOMOB
XUMHUYECKUX IJIEMEHTOB MaJIbIX
nepuonoB. ITonsaTre o 3aBepmIEHHOM
3JEKTPOHHOM
ypoBHelleprnoanueckasi cuctema
XUMHUYECKUX HJIEMEHTOB

. 1. MeHnieneeBa u CTpOeHUE
aTOMOB: (PM3HUECKUN CMBICTT
MOPSIKOBOTO HOMEpA 3JIEMEHTA,
HOMEpa Irpymibl, HOMepa Mepruoa.

OnpeneneHust TOHATUN «ITPOTOHY,
CHEUTPOH», «IIICKTPOHY,
«XUMHWYECKUHN

9JIEMEHT», «MaCCOBOE YK CJIO»,
«H30TOI».

Omnucanue cocTaBa aTOMOB 3JICMEHTOB
Ne 1—20 B Tabauue /1. U.
Menpaeneena.

[Tonydyenne xumMuueckoit UHGpoOpMAaIUH
U3 Pa3IMYHBIX UCTOYHUKOB.
OnpeneneHusi NOHATUN «3JIEKTPOHHBIN
CJIOW», «OHEPTeTHYECKUN YPOBEHBY.
CocraBneHue cxeM pacnpeeraeHus
AJIEKTPOHOB T10 AJIEKTPOHHBIM CJIOSIM B
ANEKTPOHHOU 000JIOUKE aTOMOB.
Ornpenenenust MOHATUIA
«3NEMEHTHI-METAILIBI,
«3JIEMEHTEI-HEMETAJIIBD.
OObsicHeHHE 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XUMUYECKHX
3JIEMEHTOB B IEPHOJIaX U rpymnmax
(TTIaBHBIX MOJTPYIINAX )
[Teprnoamdeckoil CHCTEMBI C TOUKH
3pEHHsI TEOPUU CTPOEHUS aToMa.
BrImonseHre HEMOIHOTO
OJHOJWHEHHOTr0, HEIIOJIHOTO
KOMIUIEKCHOTO CpaBHEHHUS,

MOJTHOTO OJJHOJIMHEWHOTO CPAaBHEHUSI
CBOMCTB aTOMOB XUMHYECKUX
9JIECMEHTOB, HaXOJAIINXCSA B OJTHOM
TIEPUO/IC UK TJIABHOW TTOATPYIIIE
MEePUONYECKON CUCTEMBI.
CocraBiieHre XapaKTepUCTUKH
XHUMUYECKHUX DJIEMEHTOB I10 BX
nojoxxeHuto B [lepuoanueckoit
CHUCTEME XMMUUYECKUX 3jieMeHTOB /J[. U.
Menneneena.

CocTaBjicHHE TE3UCOB TCKCTa




H.Ilepuoanueckas
CHUCTEMaXUMHUYECKUX HJIEMEHTOB

J1. 1. MenneneeBa pa3uyHbIX GopM
H3MeHnenue yucna 31eKTPOHOB Ha
BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XHUMHUYECKOTO 3JIEMEHTa —
o0pa3oBaHHe MOJIOKUTEIBHBIX U
OTPHULIATEILHBIX HOHOB.

Wownsl, 06pa3oBaHHbIE aTOMaMU
METaJUIOB U HEMETAIIOB. [IpuunHbI
M3MEHEHHUS METAINTNYECKUX U
HEMETAJUIMYECKUX CBOMCTB B
nepu-oaax u rpynmnax. O6pasoBaHue
OMHAPHBIX COCAMHCHHIA.

[TonsiTre 06 NOHHOM CBS3H.

CxeMbl 00pa3oBaHMsI HOHHOU
cBsi3uB3anMoelicTBe aTOMOB
3JIEMEHTOB-HEMETAILIOB MEXKIY
co0oit — oOpa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJI

pocThIX BerecTB. KoBajgeHTHas
HEMoJISIpHAasi XUMUYECKasi CBSI3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE
dbopmyibl. B3aumoelicTBue aToMOB
HEMETAJIJIOB MKy co00i —
o0Opa3oBaHNe OMHAPHBIX
COEMHEHHNI HEMETAIIJIOB.
DNEeKTPOOTPULIATETbHOCTD.
KoBasienTHast momnsipHasi CBA3b.
[loHsiTHE O BaJIEHTHOCTH Kak
CBOICTBE aTOMOB 00pa30BbIBAThH
KOBQJICHTHBIE XUMUYECKUE CBA3U.
Cocranenue popMys1 OMHAPHBIX
COEIMHEHU MO BaJICHTHOCTH.
HaxoxneHnne BaJ€HTHOCTH 110
(dbopMyIie OMHAPHOTO COEAMHEHHUS.
JI. 4 3roToBieHne Moaenei
MOJIEKYJT OMHAPHBIX COETUHEHUN
BzanmozeiicTBrie aTOMOB METAJIJIOB
MeXxy coboii — oOpa3oBaHUe
METaJUTHYECKIX

kpuctaiios. [loustue o
METATUYECKOM CBS3U.

JI. 5.3roToBIeHNE MOACIH,
WLTIOCTPUPYIOIIEH CBOMCTBA
METaJUIMYECKOU CBSI3U

OnpeneneHust TOHATHN «MOHHAS
CBA3bY, «MOHBDY. COCTaBIECHUE CXEM
o0pa3oBaHUs HOHHOM CBSI3U.
Hcnons3oBanue 3HaKOBOTO
MozenupoBanus. OnpeaesneHue Tuma
XUMHYECKOH CBSI3H 1O PopMyie
BELIECTBA.

[IpuBeneHne npuMepoB BELIECTB C
MOHHOM CBS3b10.XapaKTepUCTHKA
MeXaHu3Ma 00pa30BaHUs MOHHON
CBA3U.

VYcraHoBneHue
NPUYMHHO-CJIEACTBEHHBIX CBS3EH:
COCTaB BEUIECTBA — BHJI XUMUYECKOU
cBa3u. OnpeneneHue noHsATUs
«KOBAJICHTHAs! HETOJISIPHAS

cBa3b». COCTaBIEHUE CXEM
00pa3zoBaHus KOBAJIEHTHOMN
HEIOJISIPHON XMMHUYECKOU CBSI3H.
Hcnonbs3oBaHne 3HaKOBOTO
MOJICJIUPOBAHUS.

OrnpezeneHue TUia XUMHUYECKOM CBS3H
1o (popmyse BelecTna.

[IpuBenenue npuMepoB BEUIECTB C
KOBAQJIEHTHOM HETOJIIPHOM CBS3BIO.
XapakTepucTruka MEXaHU3Ma
00pa3zoBaHMs KOBAJIEHTHOM CBSI3H.
VYcraHoBneHue
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3EH:
COCTaB BEUIECTBA — BHJl XUMUYECKOU
cBs3u. OnpeneneHus MoHATUN
«KOBAJIEHTHAs MOJISIPHAS CBSI3bY,
«OIEKTPOOTPHULIATETLHOCTHY,
«BAJICHTHOCTBY.

CocraBnenue cxeM 00pa3oBaHus
KOBAJICHTHOH TOJIAPHON XUMUYECKOU
cBs3u. lcnonp30oBanne 3HAKOBOTO
MOJEIUPOBAHUA.

Onpenenenne TUNAa XUMUYECKOW CBSA3U
o ¢opmyne Bemectsa. [IpuBenenue
MIPUMEPOB BEIIECTB C KOBAJICHTHOM
MIOJISIPHOM CBS3BIO.

XapakTepucTUKa MEXaHU3Ma
00pa30oBaHMs KOBAJIGHTHOM CBSI3U.
VYcraHoBneHue
MIPUYUHHO-CIIEJICTBEHHBIX CBSI3EH:
COCTaB BeNIeCTBa — BUJ XUMHUYECKOH
CBS3H.

Cocranenue Gopmysibl OMHAPHBIX
COEIMHEHHM N0 BAJIEHTHOCTHU U
Hax0K/ICHHE BAJICHTHOCTH 3JIEMEHTOB
1o Gpopmyne OMHAPHOTO COCTMHEHUSI.




Hcnonws3oBanne Gu3nueckoro
MozenupoBanus. Onpenenenne
HNOHATUS «METALINYECKASI CBA3bY.
CocraBnenue cxeM 00pa3oBaHHS
METaNINYECKOW XUMHUYECKON CBA3H.
Hcnons3oBanue 3HaKOBOIO
MOJICJINPOBAHUSA.

OrnpezenieHne TUIa XUMUYECKOMN CBSI3U
no (opmyse BelecTna.

[IpuBeneHne npuMepoB BELIECTB C
METaJNINYECKON CBS3BIO.
XapakTepucTuKka MEXaHU3Ma
00pa3oBaHMs METAJUIMYECKOM CBSI3U.
YcraHoBIEHNE TPUYMHHO-
CJIEICTBEHHBIX CBSA3€H: COCTaB
BEII[ECTBA — TUIl XUMUUYECKON CBS3H.
[IpencraBnenue nHGOpMAaIIHH 110 TEME
«XUMUYeCKas CBSI3b» B BHUJIC TaOJIHII,
CXEM, OIIOPHOT'0 KOHCIIEKTA, B TOM
yucie ¢ npuMeHenueM cpencts KT

IIpoctslie
BemecTBa (7)

IlonoxeHre METaJIIOB B
Ilepuonuueckoi cucreme
XAMUYECKHX DJICMCHTOB

. . MenpgeneeBa. Baxxueiiue
MPOCTHIE BEIIECTBA — METAJIJIBI:
JKEJIe30, aTFOMUHUN, KaJIbIIUHI,
MarHui, HaTpuii, kanuii. OOmiue
(u3nyecKre CBOMCTBA METAILIOB.
J1.O06pa3iisl MeTasuioB.

JI. 6.03HaKOMIIEHHE C KOJUIEKIIHEH
METAJIJIOB.

[Tonoxenre HEMETAIIOB B
[Tepuonnueckoit cucreme.
Baxwnerime npocTeie BelecTsa —
HEMeTaIlJIbl, 00pa30BaHHbBIE
aToOMaMH KHUCIIOpoa, BOJIOPO/Ia,
a30Ta, Cephl,

dbocdopa, yraepona. Mosiekyb
MPOCTHIX BEUIECTB —HEMETAIIJIOB!
BOJIOpO/a, KUCIIOPO/Ia, a30Ta,
rajorc¢HoB.

OTHOCHUTENBHAS MOJIEKYJISIpHAs
macca.

CriocoOHOCTh aTOMOB XUMHYESCKUX
AJIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB —
AJIIOTPONHUs. AJIOTPOIHbBIE
MoauUKaIIU KACIOpOoa,
docdopa, onoBa. Merammnueckue u
HEMETaJNIMISCKUECBOMCTBA
MIPOCTHIX BEIIECTB.

OrnpeenieHus MOHITHN «METaJUIbD»,
«ITACTHYHOCTBY,
«TETUIONPOBOTHOCTHY,
«QIIEKTPOIPOBOJTHOCTHY.

Onucanue Noa0KEHUS
9JICMEHTOB-METAJLJIOB B
[Tepuoanueckoii cucTeMe XUMHUECKUX
snemenToB 1. 1. Menaeneera.
Kinaccudukanms mpocThIx BEIIECTB Ha
METaJIJIBI M1 HEMETaJIJIbI.
XapakTepucTrka o0nmx Gpu3nyeckux
CBOMCTB METAJIJIOB. Y CTAHOBJICHUE
MPUINHHO-CIIEJCTBEHHBIX CBSI3EH
MEXAYy CTPOCHHEM aTOMa U
XUMHUYECKOM CBA3BIO B MPOCTHIX
BEIIEeCTBAX — MeTajlax.
CamocrosiTenbHOE U3yUEeHHE

CBOMCTB METAJUIOB IMPHU COOTIOACHUHN
MIpaBWJI TEXHUKHU 0€30MacHOCTH,
odopmIteHHEe 0TYETA, BKITFOYAIOIIETO
OIMCAaHHUE HAOIIOICHHS, €TO
pe3yIbTaTOB, BHIBOJIOB.

[Tonydyenne xumMmmuueckoit uHGpOpMAIHH
W3 Pa3IMYHBIX UCTOYHUKOB.
OrnpeneneHus MOHATUN «HEMETaJUIbI»,
«QIUTOTPONUS, «AITOTPOIHBIE
BHUJIOM3MEHEHUS, MU MOTUDUKALIUN.
OmnncaHue NOJI0KECHUS
3JIECMCHTOB-HEMETAJIJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB 1. 1. Menaeneena.




OTHOCUTENBHOCTh ATOT'O HOHSTHS.
H.Ilomyuenue o3ona. O6pa3ibl
0eJI0ro 1 Ceporo OJIoBa,

6enoro u kpacHoro ¢gocdopa.

JI. 7.038aK0OMIIEHHE C KOJUIEKIIMEH
HEMETaJIOB

[TocrossnHas ABorajpo.
KonuuectBo BeniecTBa. MoJib.
Momnsipuast macca. Kpatabie
€AMHUIBI U3MEPEHUS
KOJIMYeCTBaBEIESCTBA —
MUJIIUMOJIb B

KUJIOMOJIb, MUJUIUMOJISIPHAS

Y KIJIOMOJISIPHASE MacChl BEIIIECTBA.
Pacué€tel ¢ HCIOIB30BaHUEM
IOHSATHI «KOJUYECTBO BEIIECTBAY,
«MOJISIpHAsi Maccay, «IOCTOSIHHAs
ABorazupo».

J.HekoTopbie MeTaILIIbI U
HEMETAIIBI ¢ KOJTHYECTBOM
BemecTBa 1 MOJb.

MosipHablii 00bEM ra3000pa3HBIX
BemiecTB.KpaTHbie e AMHULIBI
HU3MEPEHUST — MUUIUMOJISIPHBIN 1
KIJIOMOJISIPHBIHOOBEMBI
ra3o00pa3HbIX BemlecTB.Pacuérsl ¢
HCIIOJIb30BAHUEM HOHSITHI
«KOJIMYECTBO BEILECCTBAY,
«MOJISIpHAsI Maccay, «MOJISTPHBIN
00BEM Ta30B», «IIOCTOSTHHAS
ABorazipo».

J.MonsipHblif 00bEM ra3000pa3HbIX
BEIIECTB.

Pacué€Tel ¢ uCnoib30BaHUEM
MMOHSTHI «KOJIUYECTBO BEIIESCTBAY,
«MOJISIpHAsi Maccay, «MOJSIPHBIN
00BEM Ta30By», «IUCI0 ABOTAIPO»
Brinonsenue 3agaHuii mo Teme
«IIpocTeie BemecTBay

Omnpenenenue NpuHaAIEKHOCTH
HEOPraHMYECKUX BEIIECTB K OHOMY
U3 U3yYCHHBIX KJIACCOB: METAJLIbI U
HEMETaJlJIbL.

Jloka3arenbcTBO OTHOCUTEIbHOCTH
JIEJIEHUS IPOCTHIX BEIIECTB Ha
METaJlIb

U HEMETAJUIBI.

VYcranoBnenue
MIPUYHUHHO-CJIEACTBEHHBIX
CBSI3EHMEKy CTPOEHUEM aTOMa U
XMMHYECKOH CBS3bIO B MPOCTHIX
BEILIECTBaX — HEMeTaJlIax.
OO0BsicHEeHHEe MHOTO00Pa3Hs MPOCTHIX
BEILIECTB TaKUM (PaKTOPOM, KaK
aiorponust. CaMoCTOSITEIbHOE
U3y4eHHE CBOWCTB HEMETAIIJIOB IIPU
cOOJII0OACHUU ITPaBUII TEXHUKH
0e30MacHOCTH, 0POpPMIIEHHUE OTUETA,
BKJIIOYAIOLIETO OIMMCaHUe
HaOJII0/IEHUs, €r0 Pe3yJIbTaTOB,
BBIBOJIOB.

BoinonHenue cpaBHEHUs IOAHAJIOTU Y.
OmnpeneneHus NOHATUN «KOJINYECTBO
BELIECTBAY, «MOJIb)», «IIOCTOSIHHAS
ABOraipoy», «MOJIIpHasi Macca.
Onpenenenus MOHATHH «MOJISPHBIN
00BEM I'a30B», «KHOpPMaJbHbIE
YCIOBUS».

Pemenue 3ana4 ¢ NCNoOJIb30BaHUEM
MOHATHH «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAsl Maccay, «MOJIAPHBIN
00BEM ra3soBy, «IIOCTOSTHHAS
ABoraapoy.

CocraBiieHrEe KOHCIIEKTa TEKCTa.
Pemenue 3ana4 ¢ NCNOJIb30BaHUEM
MOHITUM «KOJIMISCTBO BEIISCTBAY,
«MOJISIpHAsi Maccay, «MOJIAPHBIN
00BEM ra3oB», «IMOCTOSTHHAS
ABoranpo». [lonyueHne xumuueckoin
nH(popMalny U3 pa3IuuHbIX
ncrounukos.IIpencrasnenne
nHpopmanuu o teme «IIpocteie
BEIIIECTBA» B BUIE TaOJIMII, CXEM,
OTIOPHOI'0 KOHCIIEKTa, B TOM UHCJIE C
npumeHeHueM cpeacts UKT

CoenuHeHust
XUMHYECKUX
semeHTOoB (13)

Crenens okucienus. CpaBHEHUE
CTETIEHU OKUCJIEHUS U BaJICHTHOCTH.
OrnpenenieHne CTENEHN OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX
coenuHenusax. CocTaBieHue
(dbopMyIn OMHAPHBIX COCTUHEHHUH,

OmnpeneneHns MOHATHI «CTETICHb
OKHCIICHUS», «BaJICHTHOCTBY.
CpaBHEHHE BaJICHTHOCTH M CTETICHH
okucnenus. OnpeneneHue NOHATHS
«OKCHIBD».

Onpenenenne NpUHAIIEKHOCTH




001l cnoco0 NX Ha3BaHUU.
bunapubie coelMHEHHS] METAIIJIOB U
HEMETAJUIOB: OKCUBI, XJIOPHUIBI,
cynbduusl unp. CocraBieHne ux
¢dbopmyi. bunapHbie coeTuHEHUS
HEMETAJIJIOB: OKCH/IBL, JIETY4HE
BOJIOPOJHBIE COCANHEHUS, UX
COCTaB U Ha3BaHUS.
[IpeacraBuTenu OKCUAOB:

BO/JIa, YIJICKUCIIBIN Ta3, HerameéHast
u3BecTh. [IpencraBurenu netyunx
BOJOPOAHBIX COCTMHECHUI:
XJIOPOBOJIOPOJ M aMMHUAK.
J1.0O06pa3iisl OKCHUIIOB.

JI. 8.03HaKkoMIIEHHE C KOJJIEKIIUEHN
oKCcH10B. 9.03HaKoMIIEHUE CO
CBOMCTBaMU aMMHMAKa.

OcHoBaHUsI, UX COCTaB U Ha3BaHMUSI.
PacTBOpuMOCTE OCHOBaHUH B BOJE.
[IpeacraBuTenu menoue:
TUAPOKCHU]IBI HATPUS, KU U
KaJIbLIUS.

[TonsiTue 06 uHAUKATOpPAX U
KaueCTBEHHBIX PEaKLUsIX.
J1.006pa3iel OCHOBaHUH.
KucnotHo-1enounbie MHANKATOPBI
Y U3MEHEHUE UX OKPACKHU B
LIEJIOYHOU cpefie.

JI. 10.KauecTBeHHas peakuust Ha
YTIIEKUCIIBIN Ta3

Kucnotsl, ux coctaB u Ha3BaHUS.
Knaccudukanuskucmnor.
[IpencraBuTenu KUCIOT: CEpHAas,
coJisiHasl, a30THad. [TonsTe o mkae
KUCIOTHOCTH (1kane pH).
N3meneHnne okpacku UHIMKATOPOB.
OO6pa3sIibl KUCTIOT.
KucnorHo-1enounbie UHANKATOPBI
Y U3MEHEHUE UX OKPACKH B
HEUTPaAIbHOU U KUCIIOTHOMN

cpenax. Y HUBEpPCAIbHBIN
WHJIMKATOp U U3MEHEHUE €r0
OKpPACKH B pa3IMYHbIX CPelax.
[lIxana pH.

. 11.0npenenenune pH pactBopos
KHUCJIOTBI, IIENOYU U BOJBI.

12. Onpenenenne pHIMMOHHOTO 1
s0JIOYHOTO COKOB Ha Cpe3e III0JIOB.
Conm Kak Npou3BOJIHBIE KUCIIOT U
ocHOBaHMU. MIX cocTaB v Ha3BaHUs.
PacTBopuMoOCTb cosield B BoAE.
[IpencraBurenu coneu: XJI0pua

HEOPraHMYECKUX BEIIECTB K KJIaccy
OKCHJIOB TI0 hopmyie.
Onpenenenue BaJCHTHOCTH U CTEIICHU
OKHCJICHUS 3JIEMEHTOB B OKCHaX.
Onucanue CBOMCTB OTAEIbHBIX
NIPEACTABUTENEH OKCUIOB.
Cocranenue GopMys U Ha3BaHUH
okcunoB.IIpoBenenne HaOI0eHUN
(B TOM 4HCIIE OMOCPETOBAHHBIX )
CBOMCTB BEILIECTB U MPOUCXOSIINX C
HUMU SIBJICHUH, C COOIIIO/IECHUEM
MPaBUJI TEXHUKU O€30I1aCHOCTH;
odopmiieHre 0TYETA C OTMCAHUEM
9KCIIEPUMEHTA, €0 Pe3yIbTaTOB U
BBIBOJIOB. OmnipeienieHus: HOHATUI
«OCHOBAHHUS», CIIETOUNY,
«Ka4eCTBEHHAs PeaKIIHs»,
CAHIUKATOPY.

Knaccudukanms ocHOBaHUIMIIO
pPacTBOPUMOCTH B BOJIE.
Omnpenenenue NpuHAIIEKHOCTH
HEOPraHUYECKUX BEIIECTB K KJIACCy
OCHOBaHU# 10 hopmyIre.
Omnpenenenue CTENEHU OKUCICHUS
3JIEMEHTOB B OCHOBaHUsX.Onucanue
CBOMCTB OT/EJIbHBIX MPEJICTABUTENEH
ocHoBaHuii.CocTaBiienue popmyin u
Ha3BaHUM OCHOBaHMUil.Vicrions30BaHue
TaOJIUIBI PACTBOPUMOCTH JJIsI
ONpeJIeJIeHUsI PACTBOPUMOCTH
OCHOBaHHH.

VYcraHoBIEHUE TEHETUUECKOM CBS3H
MEXy OKCHJIOM U OCHOBaHUEM U
HA00OPOT.

OrnpeneneHus MOHITHN «KUCIIOTH,
CKUCJIOPOJICOAEPKALNE KUCIIOTHD,
«0eCc-KUCIOPOIHBIE KUCTOTHIY,
«KUCIIOTHASI CPEMIay, «IIIe0YHas
cpenay, «HeWTpalibHas cpesiay,
«mkaina pH».

Kiaccudukamnms kuciaor mno
OCHOBHOCTHU U COJACPKAHUIO
KHCIIOpO/Ia.

Ornpezenenne NpUHAICKHOCTH
HEOPTraHUYECKHUX BEIIECTB K KIACCy
KHCIIOT 110 popmyTie.

OnpeneneHne CTENEHU OKUCIECHUS
3JIEMEHTOB B KUCIIOTaX.

Onucanue CBOMCTB OTAEIBLHBIX
MPEICTaBUTENEH KUCIIOT.
Cocranenue (Gpopmys U Ha3BaHUN
KHCJIOT.




HaTpusi, kKapooHat u docdar
KaJIbIus.

J1.0O06pa3iel coneil.

JI. 13. O3HaKOMJICHHE C KOJUICKIIHEH
cojen

Krnaccudukanus cioxHbIX
BEIIECTB 110 cocTaBy. CocTaBlieHHE
(dhopMyI U Ha3BaHUW OKCHJIOB,
OCHOBaHMI, KMCJIOT U COJICH.
Pemenne skciepuMEeHTAIBHBIX
3a7a4 Ha pacro3HaBaHHUE PACTBOPOB
KHCJIOT U IIEJIOYEii.

AMOpGHBIE M KPUCTALUTHYECKHE
BelecTBa. MeXMOIEKyISIpHBIE
B3aUMOJICHCTBHUS. THUIIBI
KPUCTA/UIMYECKUX PELIETOK.
3aBUCHMOCTb CBOMCTB BEIIECTB OT
TUTIOB KPUCTATUYECKUX PEIIETOK.
JA.Mogenu KpucTalIn4ecKux
pEIETOK XJIOpUaa HATpus, aaMasa,
okcupa yriepozaa (IV).

JI. 14.O3HakoMIIEHE C KOJUIEKIIHEH
BEILIECTB C Pa3HBIM TUIIOM
KPUCTALUIMYECKON PEIIETKH.
H3rorosienue mojenei
KPUCTAJUTMYECKUX PEIIETOK.
YucTeIe BEMISCTBA U CMECH.
IIpuMepsl KUAKKUX, TBEPABIX U
razoo0pa3Hbix cmeceit. CBolicTBa
YHUCTHIX BEIIECTB U cMecel. Mx
cocTaB. MaccoBas 1 00bEMHAs JOIH
KOMIIOHEHTa CMECH. PacUeThl,
CBSI3aHHBIE C HCIIOJIb30BAHUEM
IIOHSITHS «TOJISI.

JI. 15.031akomieHue ¢ o0pasrom
TOPHOH NOPOJBI.

PacuéTsl, cBA3aHHBIC C
HCIIOIb30BAHUEM IIOHSITHS OIS,
BrimonHeHne 3a1aHUN 10 TEME
«CoeqnHEHUS XUMUYECKUX
2JIEMEHTOBY

Hcnonp3oBanume TaOInIbI
PacTBOPUMOCTH ISl OTIPEICTICHUS
PacTBOPUMOCTHU KUCTIOT.
YcTaHoBIIeHUE TEHETUYECKOM CBS3H
MEX]1y OKCUJIOM U THAPOKCHIOM U
Ha000pOT.

[IpoBeaeHue HabMOACHHI (B TOM
YHCJIE ONIOCPEIOBAaHHBIX ) CBOMCTB
BEIIECTB U

MIPOUCXOJISIINX C HUMHU SIBIICHUH C
COOIOICHUEM MTPaBUJI TEXHUKHU
0e30I1acHOCTH;

odopmiieHre 0TYETA C ONHCAHUEM
HKCHEPUMEHTA, €T0 PE3YyIbTATOB U
BBIBOJIOB.

HccnenoBanue cpeasl pacTBopa ¢
MOMOIIbIO UHAUKATOPOB.
DKCTIIEpUMEHTAILHOE Pa3INICHUC
KHUCIIOTHI U IIEIOYH C TTOMOIIBIO
UHAUKATOPOB.

OrnpeziesieHue MOHATUS «COJINY.
Omnpenenenue MpUHAIICKHOCTH
HEOPraHMYECKUX BEHIECTB K KIaccy
coneit mo ¢popmyne. Onpenenenue
CTCTICHH OKUCJICHHSI 3JICMCHTOB B
consix.Onrcanre CBOMCTB OTAETbHBIX
npencraButenei coneil. CocrapneHne
(dhopMyn u Ha3BaHUM
coueii.Mcrionp30Banme TaOIHIIbI
pPacTBOPUMOCTH JJIsl OTIpEICTICHUS
pactBopumocTH coseil.IIpoBenenne
HaO0IeHu (B TOM UHUCIIe
OTIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTBU
MPOUCXOSIINX C HUMU SIBIICHUH, C
COOIOICHUEM MTPaBUJI TEXHUKHU
6e30macHOCTH; 0OpMIIEHHE OTUETA C
OIMCAaHUEM DKCIIEPUMEHTA,

€ro pe3y/IbTaTOB U BHIBOJIOB.
Krnaccudukanus cioxHbIx
HEOPTaHMYECKUX BEIIECTB M0 COCTaBY
Ha OKCH/JIbI, OCHOBAHHSI, KHCJIOTHI U
COJIU; OCHOBAHUS, KUCIIOTHI U COJIH 110
PacTBOPUMOCTH B BOJIC; KHCIIOTHI TIO
OCHOBHOCTH U COJIEP>KaHUIO
KHCIIOpO/a,

C HCTIOJB30BaHUEM Pa3INIHbBIX (HOpM
MpeACTaBICHUS KIacCU(DUKAITUH.
CpaBHeHUE OKCHUJIOB, OCHOBAHHH,
KHUCJIOT Y COJIEH MO COCTaBY.
Omnpenenenue NpuUHAIIEKHOCTH
HEOPraHUYECKUX BEIIECTB K OHOMY
13 U3YYEHHBIX KJIACCOB COCTMHEHUH 110




dhopmyie.

OrnpezienieHre BAJIGHTHOCTH U CTENIEHU
OKHCJICHUS 3JIEMEHTOB B BELIECTBAX.
OcyiecTBieHre UHAYKTUBHOTO U
JeAYKTUBHOTO 0000IIICHUSI.
[Monydenne xumMuueckoi nHGOpMaIm
U3 pa3JIMYHbIX UCTOYHUKOB.
[IpencraBnenne nHGOpPMALIIH 10 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHEHUIN» B BUJI€ TAOIHII, CXEM,
OMOPHOT'O KOHCIIEKTa, B TOM YHCIIE C
npuMenenueM cpencts UKT.
OmnpeneneHust MOHATHIA «aMOp(HBIE
BEIIECTBAY, «KPUCTATUTMUECKUE
BEILECTBA», «KPUCTAIIINYECKAS
peméTKay, «<MOHHasl KpUCTaJUITMIecKas
peleTKay, «aToMHas
KPUCTAJUIMYECKas peLIETKaY,
«MOJIEKYJISIpHAsi KpUCTANINYECKast
pemeTKay, «MeTaumuecKas
KPUCTAJUINYECKAs] PELIETKAY.
YcraHoBneHue
MPUYUHHO-CJICACTBEHHBIX CBSI3EH
MEXAYy CTPOEHUEM aTOMa, XMMUYECKOI
CBS3BIO M TUTIOM KPUCTAJUTHYECKOM
PELIETKU XUMUYECKUX COEUHEHUM.
XapakTepuCcTUKa aTOMHBIX,
MOJIEKYJIIPHBIX, HOHHBIX
METAJUTMYECKUX KPUCTALTUYECKUX
PEMIETOK; Cpeibl pacTBOPA C MOMOILBIO
mkanel pH.IIpuBenenne nmpumepos
BEILECTB C Pa3HbIMU TUIIAMU
KPUCTAIUIMYECKON PEIIETKH.
[IpoBenenue HabIIOACHMI (B TOM
YHUCJI€ OMOCPEIOBAHHBIX ) CBOWCTB
BEIIECTB U MPOUCXOAAIINX C HUMHU
SIBJICHH, C COOJTIOICHIEM TPaBIIT
TEXHHUKH 0e30macHOCTH; opopMIIeHHE
0TuéTa C ONMHMCAHUEM IKCIIEPUMEHTA,
€ro pe3yJbTaTOB U BHIBOJIOB.
CocraBneHre Ha OCHOBE TEKCTa
TaOIUIIBI, B TOM YKCIIE C IPUMEHEHHEM
cpeacts UKT. Onpenenenust moHATHI
«CMECH», «MaccoBasi J0Js
PacTBOPEHHOTO BEIIECTBAY», «00BEMHAS
JI0JIs BEIlleCTBa

B CMECH.

[IpoBenenue HabIIOACHMI (B TOM
YHClIe OTIOCPEIOBAaHHBIX ) CBONCTB
BEILIECTB U

MPOUCXOIAIINX C HUMH SIBJIICHUH C
COOJIIOICHHEM IIPABUJ TEXHUKU




0e30macHOCTH; opopMIIeHHE OTUETa C
OIHMCaHHEM IKCIIEPUMEHTA, €ro
PE3yJIbTaTOB U BHIBOJIOB.

Pemienue 3a1a4 ¢ UCMIOJIb30BaHUEM
MOHSITUN «MaccoBas A0JIS dJIEMEHTA B
BEIIIECTBE», «MACCOBast OIS
PacTBOPEHHOTO BELLIECTBAY,
«00BEMHAs 0TS Ta3000pa3HOTO
BeliecTBa». Pemienue 3amau ¢
WCIOJIb30BAHNEM MOHATHH «MaccoBast
JIOJIS1 DJIEMEHTA B BEILIECTBEY,
«MaccoBas 10JI1 PAaCTBOPEHHOTO
BEIIECTBa», «00BEMHAs A0S
ra3zo000pa3HOro BEIIECTBAY.
[Ipencrasienue nHGopMauu MO TEMe
«CoeuHEeHUS XUMUIECKIX
AJIEMEHTOB» B BHJIE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts KT

H3meHeHus,
MIPOUCXOJISIIIHE
C BEIIIeCTBAMH
(11)

IlonsTre ABICHUN KaK H3MCHCHUM,
MIPOUCXOISAIINX C BELIECTBOM.
SIBnenust, cBA3aHHbIE C U3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHUS
BELIECTBA IPU [IOCTOSIHHOM €T0
cocraBe, — (PU3NYECKUE SIBICHHUS.
duznyeckue sIBICHNUS B XUMHU:
JUCTWUIALMS, KPUCTAIUIN3ALNs,
BBINIAPHUBAHNE U BO3TOHKA BEUIECTB,
¢bunbTpOBaHUE U
LHEeHTpU(yrupoBaHue.
J.IIpumepsipuzndeckux

SIBJICHU: TUTaBJICHHUE MapaduHa,
BO3TOHKA MOJa WK OEH30IHOM
KHCIIOTBI; paCTBOPEHUE
OKpAIIEeHHBIX coJiel; Tudpdy3us
JOYLIIUCTBIX

BEIIECTB C FOPSIICH JTaMITOYKH
HaKaJIMBaHUSI.

SIBnenus, cBA3aHHbIE C U3MEHEHUEM
COCTaBa BELIECTBA, — XMMHUYECKHE
peakuuu. [Ipu3Haku u ycnoBus
MIPOTEKAHNS XUMUYECKHUX PEAKIIUM.
Briaenenue TenaoTel U cBeTa —
peakiuu ropenus. [lonstue 06
9K30-

U DHIOTEPMUYECKUX PEAKLIUSX.
J.IIpumMepbIXuMUYECKUX

SIBJICHUI: TOPEHUE MarHusl,
dbocdopa; B3auMOEHCTBUE COJISTHOU
KHMCJIOTBI C MPaMOPOM HJIU MEJIOM.
3aKOH COXpaHEHUsI MacChl BELIECTB.
XHUMHUYECKUE YpaBHEHUS. 3HAUECHHE

OrnpeneneHust MOHATUIA
«TUCTUILISIUS, UM TIEPETOHKAY,
«KPUCTAJUTN3ALUSY, «BBITTAPUBAHUEY,
«(unpTpoBaHUE», «BO3TOHKA, WIH
CyOIMManus», «OTCTAauBaHUE,
«UEeHTpU(PYTUPOBAHUEY.
VYcranoBneHue
NPUYMHHO-CJIEICTBEHHBIX CBsI3ei
MEXTy (HPU3UMYECKIMH CBOWCTBAMH
BEILIECTB U CLIOCOOOM pa3/ieieHus
cMmeceit OnpesesnieHns TOHITHI
«XUMUYECKas pEeaKIns», «PEeaKIuu
TOPEHUS», «IK30TEPMUIECKHE
peaKIUn», «IHA0TEPMUIECKUE
peaxumy.

HabmtoneHue u onvcanue Npu3HaKoB U
YCJIOBUH TEUEHHS] XUMHUYECKHX
peaxIvii, BEIBOABI HA OCHOBAaHUU
aHaJ3a HaOJIIOIeHUH 3a
skcnepuMeHToM. Onpenenenne
MOHATHUS «XUMUYECKOE

ypaBHeHHE». OObSICHEHNE 3aKOHA
COXPaHEHHsI MacChI BEIIECTB C TOUKH
3pEHHsI AaTOMHO-MOJIEKYJISIPHOTO
YUCHHSL.

CocraBieHre ypaBHEHUH XUMHUYECKUX
peakIvii Ha OCHOBE 3aKOHa
COXpaHEHHSI MaCChI BEIECTB.
Krnaccudukanus XuMAYECKUX PEAKITHIA
1o TerioBoMy 3¢ dexty. Boimonaenune
pacu€ToB 10 XUMUYECKUM YPaBHEHHSIM
Ha HaXO0)JIeHUE KOJINYEeCTBa, MacChl
i 00bEMa IPOAYKTA PEAKIUU IO




WHJIEKCOB B KO3(PPHUITUEHTOB.
CocraBiieHne ypaBHEHUI
XUMHYECKUX peakiuiPacuérsl mo
XUMHUYECKUM ypaBHEHUSIM. Pelienue
3a/la4 Ha HaXO0XJIEHHUE KOJINYECTBA,
MaccChl WM 00bEMa IPOIYKTa
peaKkuu Mo KOJIMYECTBY, MAacCe WU
00BEMY UCXOHOTO BEIIECTRA.
Pacuérsl ¢ ucnonb3zoBaHuem
MOHATHUSA «I0J51», KOTJa UCXOTHOE
BEIIECTBO JaHO B BUJIE PacTBOpa C
3aIaHHOW MacCOBOM J0JIen
pacTBOPEHHOTOBEIIECTBA WU
COIEPKUAT ONPENECTEHHYIO TOIFO
npumeceil. Peakuuu paznoxeHus.
[IpencraBnenue 0 CKOPOCTH
XUMHUYECKUX PEaKIIUi.
Karaimsatopsl. ®epMeHTEI.
J1.ITomydenue rugpokcuaa Meau
(I1); pa3noxkeHue nepmMaHraHaTa
KaJIusl; pa3JioKeHre epoKcuIa
BOZIOPO/JIa C MIOMOIIBIO JUOKCH/IA
Maprasiia 1 Katana3bl KapTodest
WM MOPKOBUPeEaKIuu CoeIMHEeHMUS.
Karanutnueckue u
HEKATAIUTHYECKUE PEAKIUH,
oOpaTtuMble 1 HeOOpaTHUMBbIe
peakiuu.

JI. 16.0xucnenue Meau B IJIaMeHU
CIOUPTOBKHU

Peaxnun 3amemenns. Psn
AKTUBHOCTH METAJIJIOB, €T0
WCIIOJIB30BaHUE TSI
MIPOTHO3UPOBAHHUS BO3MOKHOCTHU
MPOTEKAHUS PEAKIIMI MEX Y
METaJUIAMH U KUCIOTAMHM, PEaKIINil
BBITECHEHHUS OJJHUX METAIIJIOB U3
pPacTBOPOB MX COJIEH IPYyTUMHU
MeTaJUTaMH.

J1.B3anmopelicTBie pa30aBIeHHbBIX
KHCJIOT C METAJTAMH.

JI. 17.3amenienue Meid B pacTBOpPE
xnopuaa menu (II) xenezom
Peakmun oomena. Peakiiuun
HEeUTpaM3auuu. Y CIOBUS
MPOTEKAaHUS PeaKkIuii oOMeHa B
pacTBopax 10 KOHIIA.
J[.PactBOpeHuE ruApOKCHIa MEAU
(IT) B xucmoTax;

B3aumoieiicteue okcuaa meau (1) ¢
CEpHOM KUCJIOTOW MPU HArPEBAHUU
TuIbl XUMHUECKUX PEAKLIUI Ha

KOJIMYECTBY, Macce Wi 00bEMY
HCXOJ/IHOTO BEIIECTBA;

C HCIIOIb30BAaHUEM MOHATHS «HOJS»,
KOTJ[a UICXOTHOE BEIIECTBO JJAaHO B
BHUJIE pAacCTBOpA C 33/IaHHOI MacCOBOM
JIOJIEN paCTBOPEHHOIO BEUIECTBA WIIH
COJICPKUT OTIPEACNEHHYIO JI0JIIO
npumeceid. OnpeneneHust MoHATUI
«peaKlUy COCTUHEHUS,
«KaTaIIM3aToOPbI», «(PEPMEHTHI.
Knaccudukanus XuMu4ecKkux peakiuii
10 YHCIIY U COCTABY UCXOJIHBIX
BEIIECTB U MPOJYKTOB PEAKIUH.
HaGmronenue u onucanue npusHaKkoB U
YCIIOBUY TEUEHUS XUMHUYECKUX
peakIuii, BEIBOJIBI HA OCHOBAHUU
aHa/M3a HaOMI0ACHUN 32
SKCIIEPUMEHTOM.

CocraBneHre Ha OCHOBE TEKCTa
CXEMBbI, B TOM YHUCJIE C IPUMEHEHUEM
cpeactB UKT.

OnpeneneHus TOHATUN «peaKuu
COCIMHECHUS», «PEaAKIUU
Pa3I0KEHUS», «OOpATUMBIEC PEAKITUNY,
«HEOOpaTUMbIE PEAKIUY,
«KaTaTUTHYECKUE PEAKLIUN,
«HEKATATUTUYECKUE PEAKIIUN.
Knaccudukanus XuMU4ecKuX peaKiiuii
10 YHCIIY ¥ COCTABY MCXOIHBIX
BEILECTB U MPOJIYKTOB PEAKIINH;
HaIpaBJIEHUIO MPOTEKAHUS PEAKIINH;
YYaCTHIO KaTajau3aTropa.

HaGmronenue u onucanue npu3HaKkoB U
YCIIOBUM T€UEHUS XUMUUYECKUX
peakIuii, BEIBOJIBI HA OCHOBAaHUU
aHa/M3a HaOMI0ACHUN 32
skcniepuMmerHToM OmnpenencHus
MOHSATUN «PEAKIIUU 3aMEILICHUS, «PAJT
AKTUBHOCTH METAJIJIOBY
Krnaccudukanus XuMA4eCKUX peaKIuii
10 YHCITY ¥ COCTABY UCXOJTHBIX
BEILIECTB U MPOJYKTOB PEAKIINH.
Hcnons3oBanme 3IEKTPOXUMHIECKOTO
psiia HanpsKCHUH (aKTUBHOCTH)
METAaJUIOB JIJISl OTIPEICTICHUS
BO3MOKHOCTHU MIPOTEKAHUS PeaKui
MEXIy METaJlJIaMU ¥ BOJAHBIMH
pacTBOpamMu KUCIOT U COJIEH.
Habmonenue v onvcanue Npu3HakoB U
YCIIOBUM T€UEHUS XUMUUYECKUX
peakuuii, BEIBOJbI HA OCHOBAaHUU
aHaJIM3a HaOJII0ICHUH 32




MPUMEPE CBOMCTB BOJIBI.
Peakuus paznoxenus —
3JIEKTPOJIU3 BOABL. Peakimu
COCIMHCHHS — B3aUMO/ICHCTBHE
BOJbI C OKCHAMHU METAIJIIOB B
HEMETaJIJIOB. Y CIIOBHE
B3aMOJICHCTBHS OKCHIOB METAJJIOB
U1 HeMeTauioB ¢ Bojoi. Ilonsarue
«TUAPOKCUIBIY. Peakin
3aMEIICHUS — B3aHUMOJCHCTBHE
BOJbI C METAJJIAMH.

Peakuuu odMeHa — Tuaponn3
BCILIECTB.

BrmonHenne 3aganui 110 TeMe
«M3meHeHus1, IpOUCXOISIINE C
BEIIIECTBaMI))

AKCTICPUMEHTOM.
OrnpenenieHust MOHATUM «peaKuu
oOMeHay, «peaKIuu HEUTpaTu3aIium.
Knaccudukanus XuMUIeCKUX PeaKIIHid
10 YHCITy U COCTaBY MCXOTHBIX
BEILIECTB U MPOJYKTOB PEAKIIMH.
Hcnonp3oBanne TaOIUIBI
PacTBOPUMOCTH JIJIs1 OTIPEICIICHUS
BO3MOYKHOCTH TIPOTEKAHUS PEaKIU
oOMmeHa.

Hab6mronenue u onucanue npu3HaKoB U
YCJIOBUM T€UEHUS XUMUYECKUX
peakIuii, BEIBOJIBI HA OCHOBAaHUH
aHanM3a HaOJIIoeHH 3a
AKCTICPUMEHTOM.

OrnpezesieHne MOHATUS «THAPOITH3Y.
XapakTepucTHKa XUMUYECKUX CBOMCTB
BOAbI. MIcrioJp30BaHNE 3HAKOBOTO
MozennpoBanus. [lonydenue
XUMUYECKON nH(pOpMaIuu u3
Pa3IUYHBIX UCTOYHUKOB.
[IpencraBiaenue nHGOpPMAIUHU IO TEME
«V3MeHeHus1, MPOUCXOIAIINE C
BEIECTBAMMU» B BHJE TAOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
NPUMEHEHNUEM

cpeacts UKT

[TpakTukym 1.
«Ipocrenmue
oTepaluu C
BerecTBoM» (5)

[IpaBuiia TeXHUKHM 0€30aCHOCTH
pu paboTe B XUMHUECKOM
kabunerte. [Ipuémsl oOpateHus ¢
1a00paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTelbHbBIMU prOOpam.
HaGnroneHus 3a U3MEHEHUSIMH,
MPOUCXOSIUIMMHU C TOPSIIECH
CBEYOH, U UX OIHCAHUE.

AHanus oYBbl U BOJBI.

[Ipu3HaKKM XMMUYECKUX pPEAKIUN.
IIpuroroBnenue pacTBopa caxapa u
OIIpeIeIICHUE MACCOBOM JIOJIN €T0 B
pacTBope.

Pa6ora c nabopaTopHbIM
000pyZIOBaHUEM U HarpeBaTeIbHBIMU
prudOpaMu B COOTBETCTBUU C
NpaBUIAMU TEXHUKHU 0€30MaCHOCTH.
BrinonHenue npocTenmmx npuéMoB
oOparieHus ¢ 1ab0paTOPHBIM
o0opynoBaHueEM: C 1aOOPaTOPHBIM
IITaTUBOM, CO CIIMPTOBKOA.
HabmtoneHue 3a cBOMCTBaMHU BEIIECTB
U SIBJICHUSIMH, TPOUCXOJIIIIMHU C
BELIECTBAMM.

Onrcanne XuMUYECKOTO
JKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTI'0 (pPyCcCKOTro

WJIM POJIHOTO) SA3BIKA U S3bIKA XMMHH.
CocTraBiienne BEIBOJIOB 11O
pe3yJibTaTaM NpOBEAEHHOTO
JKCIIEPUMEHTA.

BrinosiHeHuE pocTEnIIX

puEéMOB 00palleHus ¢ J1abopaTOPHBIM
000pyIOBaHUEM: C BOPOHKOM, C
(GuIbTPOM, CO CIUPTOBKOH, C MEPHBIM
LUIMHIAPOM, ¢ Becamu.lIpurorosnenue
pPacTBOPOB ¢

OnpeAcIEHHON MAacCOBOW JTOEN




pacTBOPEHHOTO BEIIECTBA.
[IpuroroBnenue pacTBopa u

pacy€T MaccoBOM A0JIU PaCTBOPEHHOTO
B HEM BEILIECTBA.

PacTBopenue.
PacTtBOpBHI.
CaoiicTBa
pacTBOpOB
AJIEKTPOIUTOB

(19)

PacTBOopenue kak
(U3UKO-XUMHYECKUN TTPOIECC.
[TonsiTue o ruaparax u
KpUCTAJUIOTUApATAX.
PactBopumocts. Kpussie
PacTBOPUMOCTH KaK MOJIEINb
3aBUCHUMOCTH PaCTBOPUMOCTH
TBEPJBIX BEILIECTB OT TEMIIEPATYPHI.
Hacepimiennsie, HeHACHIIICHHBIE U
MIEPECHIILIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB AJIsi IPUPOJIbI
U CEIbCKOI0 XO35MCTBA.

[TonsiTue 06 PMEKTPOIUTUUECKON
JUCCOLMAUU. DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.

Mexann3m nuccornuanumn
AJEKTPOJIUTOB C Pa3IUYHBIM
xapakTepoM cBs3u. CTeneHb
3JIEKTPOIUTAYECKOMN

nucconunanuu. CuiabHbIe U

cl1a0bl€ AIIEKTPOJINTHI.
JI.McribiTanue BELIECTB U UX
PacTBOPOB Ha AIEKTPONPOBOIHOCTD
OCHOBHBIE MOJIO)KEHUS TEOPUU
ANEKTPOIIUTUYECKON TUCCOLIUAIIUH.
Peakuuu obmeHa, naymmue 10
KOHIIA.

Knaccudukanus noHOB U UX
cBOMCTBAa. MOJIEKYJIIPHBIE U HIOHHBIE
YpaBHEHUS PEaKLIUM.
J.3aBuCHMOCTB
ANEKTPOIPOBOIHOCTH YKCYCHOM
KHUCJIOTHI OT KOHLIEHTPAIUH.
JIBroKeHre OKpaIleHHBIX HOHOB B
NIEKTPUYECKOM II0JIE.

JI. 18.B3aumonericTBue pacTBOPOB
XJIOpUJIa HATPHs U HUTpaTa cepedpa.
19.11lonyuenne HepaCTBOPUMOTO
TUAPOKCH/IA U B3aUMOJICHCTBUE €r0
C KUCJIOTaMHU

Kucnotsl, ux xinaccuduxarms.
Jlucconumanus KICIOT U UX CBOICTBa
B CBETE TEOPHUH JIEKTPOIUTUUECKOMN
nucconuanun. BzanmMoneiicteue
KHUCJIOT C METAJJIAMHU.
DIJIEKTPOXUMHUYECKUH P
HaIpsHKEHUN METaJUIOB.

OnpeneneHus MOHATHIA «PacTBOPY,
«TUAPATY, «KPUCTATITOTUIPATY,
«HACBILLEHHBIN PacTBOPY,
«HEHACBIILIEHHBIH PacTBOP»,
«TIEePECHIIICHHBIN PacTBOPY,
«PacTBOPUMOCTDY.

Ornpezenienre pacTBOPUMOCTH
BEIIECTB C UCIOJIb30BAHUEM KPUBBIX
PacTBOPUMOCTH.

XapakTepucTuKa paCTBOPEHHUS C TOUKH
3peHUsT aTOMHO-MOJICKYJISPHOTO
yUEHHUSL.

Hcnonb3oBanue TabIuUITBI
pPacTBOPUMOCTH JJIsl OTIpEICTICHUS
PacTBOPUMOCTH BEIICCTB B
Bojie.CocTaBiieHHE HA OCHOBE TEKCTa
rpaduKoOB, B TOM YHUCJIC C pPUMEHEHUEM
cpeactB UKT.

OrnpeneneHust MOHATUIA
<OICKTPOIUTHYECKAS AUCCOLUAIIS,
«QIEKTPOIUTEI, KHEITIEKTPOIUTHDY.
BrinmonHeHue mMoMeToK, BHITUCOK U
UTUPOBaHUs TeKcTa. OnpenencHus
MOHSITUI «CTETEeHb AUCCOIUAIII,
«CHJTBHBIC DJICKTPOJIUTHI,

«cnabble dMEKTPOTUTHI»,
«KATHOHBI», «AHUOHBD», «KUCIIOTHI,
«OCHOBAHHSI», «COJIH.

CocraBnenue ypaBHEHU N
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
KHUCJIOT, OCHOBaHUH U

coster. Mimroctpanus mpumepamu
OCHOBHBIX TIOJIOKEHUHN TEOPHUH
ANEKTPOIATHICCKON JTUCCOITUAITUH;
TeHETUYECKOIN B3aUMOCBSI3U MEXKIY
BEIIECTBaMH (IPOCTOE BEIIECTBO —
OKCHJ] — THAPOKCHUI — COJIIb).
Paznuuenne KOMIIOHEHTOB
JI0Ka3aTeNbCTBA (TE3UCOB, APTYMEHTOB
1 (OpPMBI JI0Ka3aTEIbCTBA).
Omnpenenenue MOHITHSI KAOHHBIE
peakuuny. CocTaBieHHE
MOJIEKYJISIPHBIX, TTOJTHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUIN
peakuii ¢ y4acTueM 3IIEKTPOJIUTOB.
HabGmronenue n onvcanue peaxkiui
MEXTY DJIEKTPOIUTAMH C TOMOIIBIO




BsauMoeiicTBHE KUCIIOT C
OKCHJIaMH METaJLJIOB.
BsauMoaeiicTBUE KUCIIOT C
OCHOBaHUSIMU — PEAKIIM
HeWTpann3auuu. Bzaumoericraue
KHCIIOT C COJIIMH.VIcIIoIb30BaHue
TaOJIUIBI PACTBOPUMOCTH JIJISI
XapaKTEPUCTUKU XUMUYECKUX
CBOMCTB KHCJIOT.

JI. 20. B3anmopelicTBre

KHCJIOT C OCHOBAaHHMSMHU.
21.B3auMoieficTBHE KUCIIOT C
OKCHJIaMH METAJIJIOB.

22. BzanMoeiicTBHE KUCIOT C
MeTaJlJIaMH.

23. B3auMoieicTBIE KHCIIOT C
COJISIMH

OcHoBaHus, UX KJIacCU(DUKAIIHS.
Jucconuaiyst OCHOBaHUM U UX
CBOICTBA B CBETE TEOPUH
JIEKTPOJIUTUYECKON
nucconuanuy. Bzanmoaencreue
OCHOBaHHUI C COJISIMHU.
Hcnoap3oBanue TaOIUIIBI
PacTBOPUMOCTH JIJIsS
XapaKTEPUCTUKUA XUMUYECKUX
CBOIMCTB OCHOBaHHH.
BzauMogaeiicTBue mienodei ¢
OKCHJIAMH HEMETAJIJIOB.

JI. 24 B3anmoeicTBHE IIe0Uei ¢
KHucaoTamu. 25.B3aumMoneiicteue
IIeo4Yel ¢ OKCHUIaMH HEMETalIoB.
26.B3auMoieicTBHIE MIETIOYEH C
consamu. 27.1lonydenue u cBoiicTBa
HEPACTBOPUMBIX OCHOBaHUM

JI. 28.B3anmoieiicTBHE OCHOBHBIX
OKCHJIOB C KHCJIOTaMH.
29.B3auMoeiicTBIE OCHOBHBIX
OKCHJIOB C BOJOI.
30.B3aumoericTBHE KMCIOTHBIX
OKCHJIOB C IIIEJIOYaMHU.
31.B3aumojencTBre

KHCJIOTHBIX OKCHIOB C BOJIOH
Conn, ux JUccolManys u
CBOMCTBA B CBETE TEOPUH
AIEKTPOJIUTUYECKON JUCCOLHAIIIH.
BzaunmopeiicTBue cojiel ¢
MeTaJIaMHi, 0COOEHHOCTH dTHX
peakuuii. BzaumonerictBue coneit ¢
coxamu. Mcronp30BaHue TaOIHUIIBL
pacTBOPUMOCTH JJIst
XapaKTEPUCTUKUA XUMUYECKUX

€CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SA3BIKA U SI3bIKA
xuMuU.COCTaBIICHUE XapaKTEPUCTUKU
O0IIMX XUMHUYECKHX CBOMCTB KHUCIIOT C
MO3UILIUNA TEOPHH IEKTPOJIUTHICCKON
JICCOIMAIINH,

CocraBiieHue MOJICKYJISIPHBIX, IOJTHBIX
U COKpalIEHHBIX HOHHBIX YPABHEHUI
peaKkIuii C y4aCTUEM KUCIIOT.
HaGmoienue u onucanue peakuui ¢
Y4aCTHEM KHCJIOT C TIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOr0 MU
POJIHOTO) sI3bIKA U SI3bIKa XUMUHU.
[IpoBenenue onpITOB,
MOATBEPKIAIOIINX XUMUYCCKUE
CBOMCTBA KUCJIOT, C COOJIIOIEHUEM
MpaBUJI TEXHUKU OC30MaCHOCTH.
OrnpezenieHne MOHATUST «OCHOBAHUS.
CocraBieHne XapakKTepUCTUKHU OOIINX
XHUMHYECKHX CBOMCTB OCHOBaHMI
(1enoyeit U HepacTBOPUMBIX
OCHOBaHH) C IMO3HIIMI TCOPUHU
3JIEKTPOJIIUTUYECKON JUCCOIHAITIH.
CocraBiieHre MOJIEKYISAPHBIX, OTHBIX
Y COKpAaIIEHHBIX HOHHBIX YPaBHEHUM
peakuumii. OnpeneneHue NOHITHS
«OCHOBAHHUS Y.

CocraBrieHne XapaKTepUCTUKHU 00X
XHMHYECKHUX CBONCTB OCHOBAHHI
(enoyeit U HepacCTBOPUMBIX
OCHOBaHUI) € MO3ULIUI TEOpUU
3JEKTPOJIUTUYECKON JUCCOLNAIIIH.
CocrapiieHre MOJEKYJISIPHBIX, TIOJTHBIX
U COKpAaIlIEHHBIX HOHHBIX YPaBHEHUM
pEeaKIuii C y4acTUEM OCHOBAHHIA.
Habmoienue u onucanue peakuui
OCHOBAHHI C TTIOMOIIIBIO
€CTECTBEHHOT'O (pPyCCKOT0 WU
POJTHOTO) sI3BIKA U SI3bIKA XUMUHU.
[IpoBeneHue onbITOB,
TTOATBEPKIAIOIIHNX XUMUIECKHE
CBOMCTBA OCHOBaHUIA,

C COOJTI0/IEHUEM MPABUIT TEXHUKH
0e30IMacHOCTH.

CocTaBiieHne 10KIaja Mo TeMe,
ONPEIEIEHHON YUUTEIIEM.
OnpeneneHus TOHATHI
«HECO0JIE00pasyIOINe OKCHIBI,
«coe00pa3yromue OKCHIbI»,
«OCHOBHBIE OKCHUBI», «KUCIOTHBIE
OKCHJIBI».

CocTaBiieHHe XapaKTePUCTUKH OOIINX




CBOMCTB COJICH.

JI. 32.B3anmopeiicTBue coeit ¢
kucioramu. 33.B3aumonelicteue
COJIEH C IeJIoYaMHu.
34.BzaumoercTBuecoeii ¢
cosimu. 35. B3aumopeiicteue
PacTBOPOB COJIEH C METAJTIaMU
I'eneTnueckue psabl MeTauia u
HeMmeTauta. ['eHeTnyeckas CBS3b
MEXy KJIacCaMH HEOPTraHUYECKUX
BEIIICCTB.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC
peaKIuu.

OrnpeneneHue cTerneHe OKUCICHUS
JUISL 3JIEMEHTOB, 00Pa3yIOIIUX
BEILIECTBA Pa3HbIX KJIacCcoOB. Peakinu
HOHHOr0 OOMeHa 1
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuu. OKUCIUTEND U
BOCCTaHOBUTEIIb, OKUCJICHUE U
BOCCTaHOBJICHUE.

CocraBneHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIii METOIOM JIEKTPOHHOTO
OaJtaHca.

J1.B3zanMoelicTBue IIMHKA C

CEpOil, COJITHOM KHUCIIOTOM,
xnopuaom menu (II). 'openune
Marsus.

CBoiicTBa NPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJJIOB, KUCIIOT U
COJIEW B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuui

XUMHUYECKHUX CBOMCTB
CoJIe00Pa3yIOIUX

OKCHIOB (KUCJIOTHBIX U OCHOBHBIX) C
MIO3ULIUM TEOPUH IEKTPOIUTUIECKON
JUCCOLUAIUH.

CocrapiieHre MOJIEKYJISIPHBIX, MTOJTHBIX
U COKpAIIEHHBIX HOHHBIX YPaBHEHUN
peaKUuii C y4aCTUEM OKCHJIOB.
Hab6mronenue n onvcanue peakiui
OKCHJIOB C TOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wi POJTHOTO) SI3bIKA U
SI3BIKA XUMUH.

[IpoBenenue OnbITOB,
MOATBEPKIAIOIINX XUMUIECKUE
CBOICTBa OKCUIOB,C COOJIOJICHHEM
IPaBUJI TEXHUKHU 0€30I1aCHOCTH.
CocraBneHue A0KIaja 1o Teme,
ONpeAcIEHHON CAMOCTOATEIIBHO.
Ornpeenenust MOHITHI «CpeaHUE
COJINY, «KUCIIBIC COJINY, KOCHOBHBIC
COJIN».

CocraBieHre XapakKTepUCTUKH OOIIUX
XUMHYECKUX CBOMCTB COJICH C ITIO3UIINHI
TEOPHUU IIIEKTPOIUTHIECKON
JTUCCOIHAIUH.

CocTraBieHrne MOJEKYISIPHBIX, TOTHBIX
Y COKPANIEHHBIX HOHHBIX YPaBHCHUM
peaKkLMii C y4aCTHUEM COJIEH.
Habumonenue u onucanue peakuui
COJIEH C TOMOILbIO €CTECTBEHHOTO
(pycckoro unu OnpeaeneHne MoHATUS
«TEHETHYECKHUH Py,
WnmroctpupoBate: a) npumepaMu
OCHOBHBI€ TOJIOKEHUS TEOPUH
BJIEKTPOJIUTHYECKON

JUCCOLUAIUH; 0) TEeHETUYECKYIO
B3aMMOCBS3b MEX/y BEIIeCTBaMHU
(TmpocToe BemecTBO — OKCHT —
THAPOKCHT — coib). CocTaBlieHHE
MOJIEKYJISIPHBIX, TTOJTHBIX U
COKpAIEHHBIX HOHHBIX YpaBHEHUI
peaKkIuil C y4acTHEM DJIEKTPOJIUTOB.
CocraBieHre ypaBHEHUN pEaKInid,
COOTBETCTBYIOIINX
MOCJIEIOBATEITLHOCTH («IIETIOUKE))
MIpeBpaICHII HEOPTaHUIECKIX
BEIIIECTB Pa3JIMYHBIX KJIACCOB.
BrinmonHeHue npsMoro HHIYKTUBHOTO
nokazarenbeTBa. [lomydyenue
XUMHAYECKON HH(pOpMaIuu u3
Pa3IMYHbIX HCTOYHUKOB.
[IpencraBnenne nHGOpPMAIIIH 110 TEME




«PactBopenue. PactBopbl. CBoiicTBa
pPacTBOPOB 3JIEKTPOJIMTOBY B BUJIE
TabJIUI, CXEM, OITOPHOTOKOHCIIEKTa, B
TOM YHCJIE C TPUMEHEHUEM CPEJICTB
UKT. Onpenenenus: nOHATHI
«OKHUCIIUTENIbHO-BOCCTAHOBUTEIIHHBIC
peaKuum», «OKUCIUTENbY,
«BOCCTAHOBHTEIIbY, «OKHCIICHHUEY,
«BOCCTaHOBIICHUEY.

Knaccudukanus XuMAYECKUX PEeaKIIHiA
0 MPU3HAKY «M3MEHEHUE CTeTeHen
OKHUCJICHUS 3JIEMEHTOB.
Omnpenenenyue OKUCIUTENS U
BOCCTAaHOBUTEJISI, OKUCJICHUS U
BOCCTAHOBJICHHSI.

Hcnonb3oBaHue 3HaKOBOTO
MozenupoBanusi. CocraBieHue
YpaBHEHUH
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOZ0M AJIEKTPOHHOTO
Oayianca.

OrnpezeneHne OKUCIUTENS

Y BOCCTAHOBUTEJIS, OKUCICHHS 1
BoccTaHOBJIeHUs. CocTaBiieHue
yYpaBHEHUH
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIuil METOIOM IEKTPOHHOIO
OayraHca.

Ornpenenenne OKUCIUTENS U
BOCCTaHOBUTEISI, OKUCIICHUS U
BOCCTaHOBJICHUSI.

[IpencraBnenue nHGoOpMalu Mo TeEMe
«OKHUCTUTENHHO-BOCCTAHOBHUTEIILHBIC
peaxkiuu» B BUJE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
PUMEHEHNUEM

cpeacts UKT

[TpakTukym 2.
«CBoricTBa
pacTBOpOB
AIIEKTPOJIUTOBY

1)

Pemenue SKCIICPUMCHTAIILHBIX
3aaa4

Obparenue ¢ 1a60paTOpHBIM
000pyI0BaHNEM U HarpeBaTEIbHBIMHU
npubopamMu B COOTBETCTBHUH C
MpaBWJIaMU TEXHUKH 0€30IacCHOCTH.
Onucanne XuMHUYECKOTO
JKCIIEPUMEHTA C TTIOMOIIbIO
€CTECTBEHHOTI'O (pPyCCKOT0o

HIIN pO}IHOFO) SA3bIKA U A3bIKA XUMHUU.
®opMynHpOBKa BHIBOJIOB 10
pe3yapTaTaM NpoOBEIEHHOTO
skcnepuMenTa. HaGmoieHne cBoiicTB
KHCJIOT, OCHOBAHHMH, OKCHIOB M COJICH,
a TaKKC MPOUCXOAAIINX C HUMU
aBieHud. PacriozHaBaHNEe HEKOTOPBIX
AHHUOHOB U KaTUOHOB.




9 kaacc

Tema/ yacbl

Conep:xaHue

Buj nesaTeabHOCTH YucHHKa

BBenenue.
Oo6mas
XapaKTEPUCTHK
a XUMHYECKUX
3JIEMEHTOB

U XUMHYECKUX
peakumii (8)

XapakTepucTUKa 3JIEMEHTA

IO €ro MOJIOKEHUIO B
[lepuoanueckoil cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CBOMCTBa OKCHJIOB,
KHCJIOT, OCHOBAaHUM U COJICH B CBETE
TEOPHH JIEKTPOIUTHYECKON
JIACCOLIMALUN U
OKHCJICHUS-BOCCTAHOBJICHUSI.
J.Mojenu aTOMOB 3JIEMEHTORB
1—3-ro nepuonos [lousarue o
MEPEXOAHBIX PJIEMEHTAX.
AmdoTtepHOCTh. | 'eHeTHUECKHI PsiJT
MEPEXOAHOTO BJIEMEHTA.

JI. 1.Ilonyyenue ruapokcuia HUHKA
Y UCCJIEIOBAHUE €TI0 CBOMCTB.
[lepnonnueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMUYECKHUX JIEMEHTOB

. . Menneneena.

Paznuunble popmbl TaOIHUIL
MEPUOJNYECKON CUCTEMBI.

JI. 2. MopenupoBaHue OCTPOEHUS
IIepunonnueckoni cucrems! /1. 1.
MenneneeBa. Xumuyeckas
OpraHU3aLMs KUBOU U HEXKUBOU
pupoabl. XUMUYECKUN COCTAB
s/ipa, MAaHTUU U 3€MHOM KOPBHI.
XHUMHUYECKHUE IJIEMEHTHI B KJIETKaX
JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

Jd.Monenb cTpoeHus 3¢eMHOTO I1apa
B IIONIEPEYHOM pa3pese
O00011eHNEe CBENEHNIT O
XUMUYECKUX PEaKLUsIX.
Knaccudukanmst
XUMUYECKUXPEAKLIHUNA N0 Pa3IUuYHbIM
OCHOBAHMSIM: COCTABY U YHCITY
pearupyromux u 00pa3yronmxcs
BEIIECTB, TEIUIOBOMY 3 (DeKTy,
HaIpaBJIECHUIO, U3MEHEHUIO
CTETIeHE OKMCICHUS DJIEMEHTOB,
00pa3yroIHX pearupyroIme
BEIIECTBa, (pa3e, CIOIb30BaAHUIO
KaTajausaTopa.

JI. 3.3amenienue Menu B pacTBOpe
cynbegara menu (1) sxenezom
IToHsITHE O CKOPOCTH XMMUYECKOI

XapakTepucTuKka XUMHUECKUX
3JIEMEHTOB 1—3-T0 eprOI0B MO UX
MOJIOKEHHUIO

B [Iepnoanueckoii cucreme
XHUMHYECKHX djieMeHToB /I, U.
MenneneeBa; XMMHUECKHX CBOMCTB
amM(pOTEepPHBIX OKCHIOB U TUAPOKCUIIOB.
CocraBieHre MOJICKYJISIPHBIX, MTOJTHBIX
Y COKpalIEHHBIX HOHHBIX YPaBHEHHM
peakuuii. OnpeneneHue MOHITHs
«aM(poTepHbIE COSAUHEHUS.
Habitoienue u onucanue peakuui
MEX/1y BEIIeCTBAMU C TTOMOIIIBIO
€CTECTBEHHOT'O

(pyccKOro UM POJIHOTO) SI3bIKA U SI3bIKA
XUMHH.

[IpoBeneHNe ONBITOB,
MOATBEPKIAIOIIUX XUMUYECKUE
cBoiicTBa aM(OTEPHBIX

OKCHJIOB ¥ THJIPOKCHJIOB.
Omnpenenenre BUIOB Ki1accu(DUKAIIH:
€CTECTBEHHON U UCKYCCTBEHHOM.
Co3nanue Mojenei ¢ BblIeIeHuEM
CYIIIECTBEHHBIX XapaKTEPUCTHUK
o0BeKTa

MPEICTABICHUEM UX B
MPOCTPAHCTBEHHO-TPaPUUECKON HIn
3HAaKOBO-CUMBOJIMYECKOU (hopMme.
XapakTepucTuKa PO XUMUYECKUX
AJIEMEHTOB B KHUBOW M HEXKUBOU
MIPUPOJIE.

CocraBiieHre aHHOTAIlUU K TEKCTY.
Onpenenenue nenu yaeOHoH
JIEATETLHOCTH C TIOMOIIIBIO

YUHTEIS U CAaMOCTOSITENBHO,

TIOWUCK CPEACTB €€ OCYIIECTBICHUS 1O
IJIaHy, COMIOCTABICHUE CBOMX
JIEUCTBUH C LIENIBIO U MPHU
HEO0OXOTUMOCTH UCTIPABIICHUE OITHOOK
C TTIOMOIIBIO YYUTENS U
caMocTosTeNnbHO. OnpeaeneHus
MOHATUN «XUMHYECKasT PEaKITUs,
«PEaKIMU COCTUHEHHMSI, «PEAKIIUU
Pa3IoKEHUN», «PeaKUUu OOMEHay,
«PEaKIUU 3aMEIICHUS», «PEAKITUN
HEUTpaIu3alumy, «3K30TepMUUYECKIE
peaKLNy, «IHI0TEPMUUECKUE
peaxkum», «0OpaTUMBbIEC PEaKIun,




peakunu. GakTOpBkl, BIUSAIONIUE HA
CKOPOCTbh XUMHUYECKUX PEAKIIHil.
J. 3aBUCHMOCTD
CKOPOCTUXMMHMUYECKOU PEaKINH OT
MIPUPOJbI pEArupyIOLINX BELIECTB.
3aBUCUMOCThH CKOPOCTH XUMHUYECKOU
peakyu OT KOHLEHTpaluu
pearupyromux BeuecTs.
3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakiuu OT TUIOLIATN
CONPUKOCHOBEHUS

pearupyromux BeniecTB
(«kumsIUi cIIoi»). 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIUM OT
TEMIIEpaTypbl pearupyronmx
BEIIECTB.

JI. 4.3aBUCHMOCTB CKOPOCTH
XAMHYECKON PEAKIUU OT

MPUPOJIBI PEATUPYIONTUX BEIIECTB HA
IpUMepe B3aUMOJEHCTBUSI KUCTIOT C
MeTaja-Mu. 5.3aBUCUMOCTD
CKOPOCTH XMMHUUYECKOU PEaKLUH OT
KOHIICHTPAIlUU Pearupyromumx
BEILECTB HA IpUMEPE
B3aMMO/ICHCTBHUS [IUHKA C COJISTHOM
KHMCJIOTOM pa3IM4YHON
KOHIICHTpAIUH.

6.3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEaKIUU OT

MJIOIIAU COMPUKOCHOBEHMS
pearupyromux BemecTs.
7.MozenMpoBaHUE «KHUIISIIETO
cios». 8.3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PeaKluu OT
TEeMIIepaTyphl pearupyronmx
BEILECTB HA IPUMEPE
B3aUMOJICUCTBHUA

okcuna meau (II) ¢ pactBopom
CEpPHOU KUCIIOTHI IIPHA Pa3INYHON
temrepatypeKaranuzarops! u
karanus. UHruOuTopsI.
AHTHOKCH/IAHTBHI.

JI.I'OMOTeHHBIN U TeTEpOreHHBIN
kaTtanu3. GepMeHTaTUBHBIN
karanus. arubupoBanue.

JI. 9.Pa3noxeHnue nepokcuaa
BOJIOPO/JIa C MTOMOIIBIO0 OKCUAA
maprasua (IV) u karanassl.
10.06HapyxeHne KaTaiasbl B
HEKOTOPBIX MUIIEBBIX MPOYKTaX.
11.Marubuposanmue
B3aMMOJICUCTBHUS KUCIIOT C

«HEeoOpaTUMbIE PEaKIIN,
«OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuumn,

«TOMOTEHHBIE PEAKIIUNY,
«TeTEPOTECHHBIE PEAKIUNY,
«KATATUTHYECKUE PEAKIIUN,
«HEKaTaTUTUYECKUE PEAKLINNY,
«TETIOBON 3P PEKT XUMHUYECKON
peakumn.

XapakTepruCcTUKA XUMUYECKUX PEaKUn
10 Pa3JIMYHbIM IPU3HAKAM.
CocraBiieHHEe MOJIEKYJIIPHBIX, OTHBIX
U COKpAaIIEHHBIX HOHHBIX YPaBHEHUU
peaxuuii.OnpenesieHne OKUCIUTENs

Y BOCCTAHOBUTEJS, OKUCICHUS U
BOCCTAHOBJICHHUSI.

Habnroienue u onucanue peakuui
MEX/1y BEIIECTBAMU C IIOMOILBIO
€CTECTBEHHOT'O

(pyccKOro UM POJIHOTO) SI3bIKA U SI3bIKA
XUMUHU.

[IpencraBienue nHGopMaluu MO TEMe
«Kitaccupukanmsi XMuMUIeCKHX
peaxiuii» B BUJE TaOJIHII, CXEM,
OIOPHOI'0 KOHCIIEKTA, B TOM YHUCJIE C
npumeHenneM cpencts UKT.
Omnpenenenue MOHATUS

«CKOPOCTh XUMHUYECKOHN peaKkum».
OOBbscHEHNE C IPUBEIEHUEM ITPUMEPOB
BIIUSTHUSI HEKOTOPBIX (PAKTOPOB Ha
CKOPOCTh XUMUYECKUX PEAKIUI.
Habmroienue u onucanue peakiui
MEX/1y BEIIeCTBaMU C ITOMOILBIO
€CTECTBEHHOTO (PYCCKOTO MIIN
POJIHOTO) SI3bIKA U SI3bIKA
xumuu.IIpoBeeHune oneIToOB,
MOJITBEPKTIAIOIIUX 3aBUCUMOCTh
CKOPOCTH XUMUYECKON PEAKIIUH OT
pa3ianuHbIX (pakTopoB. Onpenenenue
MOHATHUS «KaTaIU3aTOP».
HaGnronenue u onrcanue peaxiui
MEX/ly BEIIECTBAMUC IIOMOIIIBIO
€CTECTBEHHOT' O

(pPycCKOTO WM POTHOTO)SI3bIKA U SI3bIKA
XHUMUH.

IIpoBeneHune oneITOB,
MOJITBEP K IAOLIUX BIUSHUE
KaTaJI13aTOpOB HAa CKOPOCTh
xumudeckor peaknuullpencrasienue
uHpopmanuu 1o teme «Beenenue.
OO1as xapakTepucTUKa XUMHYECKHX
AJIEMEHTOB ¥ XUMHUYECKUX PEaKIIHil.




MeTallJIaMH YPOTPOITUHOM

[lepuoanueckuii 3aKOH U
Ilepuonnueckas cucrema
XHUMHYECKHX djieMeHToB /I, M.
MenneneeBa» B BUJE€ TaOJIMII, CXEM,
OIOPHOTOKOHCIIEKTA, B TOM YHCJIE

¢ npumeHenueM cpencts UKT

Merasr (15)

MeTtanibl B UCTOPUH YEI0BEYECTBA
[TonoxxeHue METAILIIOB B
[lepuoauueckoii cucteme
XUMUYECKHUX JIEMEHTOB

J. . MenaeneeBa. Metammdeckas
KpUCTaJUIMYECKas PEeIIETKA U
METaJUIMYeCKasi XMMUYECKasl CBSI3b.
OO0mue ¢puznyecKrue CBOMCTBA
MeTauioB. CruiaBbl, UXCBOMCTBA U
3HauEHUE.

J1.O0pa3iisl criiaBoB

XUMHUYECKUE CBOWCTBA METAJIJIOB
KaK BOCCTAHOBUTEJIEH, a TAKIKE B
CBETE WX IOJIOKEHUS B
3JIEKTPOXUMHYECKOM Py
HaIpsHKEHUN
MeTauioB /. BzaumoneiicTBue
METAJIJIOB C HEMETaJlJIaMH.

JI. 12. B3aumoaeiicTBre pacTBOPOB
KHCJIOT M COJIEH C METaJNIaMH
Mertannsl B ipupoze. OOuiue
CIOCOOBI UX MOJIYYEHHUSI.

JI. 13.03nakomiieHue ¢ pyaamu
xKenesza

OO01mas xapakTepuCcTHKA IIEIOYHbBIX
METAJIOB. MeTallibl B IPUPOJE.
O611me cnocoObl UX MOMYYEHHUS.
Crtpoenue atomos. [llenounsie
METaJlIbl — MPOCTHIE BELIECTBA.
Baxkneiimue coefMHEHUA
MIEJIOYHBIX METANIOB — OKCH/IBI,
TUAPOKCHU/IBI U CO-TIU (XIJIOPUIBI,
KapOOHAaThl, CyIb(haThl, HUTPATHI),
UX CBOICTBA U NPUMEHEHHUE B
HapoaHOM Xo3sicTBe. KanuitHeie
yIoOpeHusl.

J[.O0pa31bIIenouHbIX 1
IEII0YHO3EMETBHBIX METAJIIOB.
B3auMopeiicTBre HATpHS, JIUTHS C
BOJIOW. B3anmopencTere HaTpus ¢
KHCIIOPOJIOM.

JI. 14.0OkpammBanue miIaMeHu
COJISIMM ILIEJIOYHBIX METAJIJIOB
OO0mast xapakTepuCTHKA
3JIEMEHTOB TJIaBHOU noArpynisl 1
rpynnsl. CTpoeHue aTOMOB.

Bobruncnenus no XuMu4ecKum
dbopMyniaM U ypaBHEHHSIM pEaKIUid,
MIPOTEKAIOIIKX C YYACTUEM METAJIOB U
UX COCOUHEHHUIA.

[Toxa6op (¢ moMOIIBIO yUUTETIsS)
CJIOBapeu, SHUMUKIIONEAUH,
CIIPAaBOYHHMKOB, JIEKTPOHHBIX TUCKOB U
JIPYTHX UCTOYHUKOB HH(POPMAIIHH,
HEOOXOIUMBIX JJISl PEIICHUS

yueOHBIX 3ajau.

ConocraBnenue uHpopmarmu,
ITOJIYYEHHOU U3 PA3JIU4HbIX
HMCTOYHHKOB.

CocraBnenue perieH3uu HaTeKCT.
OrnpeneneHue MNOHATUSA «METAJIbD».
CocraBiieHHEe XapaKTepUCTUKH
XUMHUYECKUX 3JIEMEHTOB-METAIIJIOB 110
MX NOJI0KeHUIO0 B [lepuoanyeckoi
CHUCTEME XMMUYECKUX AeMeHToB []. U.
MenneneeBa. XapakTepuCcTUKA
CTPOEHUSHU O0IIUX (PUINIECKUX
CBOMCTB IPOCTBIX

BelecTB — MeTamioB.O0bsICHEeH e
3aBHCHUMOCTH CBOWCTB (WK
MpEeACKa3aHNe CBOMCTB) XUMUUECKUX
AJIEMEHTOB-METAJUIOB OT IOJIOXKEHUSI B
[lepnonnueckoi cucTeMe XUMHUYECKHUX
anemenToB /I. 1. Menaeneena.
Ycra"oBieHue
MPUYUHHO-CIIEACTBEHHBIX CBS3EH
MEX1y CTPOCHHUEM aToMa,
XUMHUYECKOH CBS3BIO, TUTIOM
KPUCTAJUIMYECKON PEMIETKA METAIIIOB
U X COEJIMHEHUH, UX 00IHUMHU
bU3UIeCKUMU
cBoiicTBaMuOnpeiesieHne MOHATUS
«psn

AKTUBHOCTH METAJIJIOBY.
XapakTeprucTHKa XUMHUYECKUX CBOMCTB
MPOCTHIX BEHIECTB — METAJUIOB.
OObscHeHnE 3aBUCUMOCTHCBONCTB
(nM npeacKa3aHue CBOMCTB)
XUMHYECKHX 3J1€-MEHTOB-METAIIJIOB OT
nosioxkxeHus B [lepuonnueckon cucreme
XHUMHYECKHX 3J1eMeHTOoB []. 1.
MeHeneesa.




IIl€nouHo3eMeITbpHBIC METAITBI —
IIPOCTHIE BellecTBa. BaxkHenmue
COeIMHEHMS METOYHO3EMENTbHBIX
METaJJIOB — OKCHJIbI, TUAPOKCH/IbI U
COJIU(XJIOPUIBI, KAPOOHATHI,
HUTPATHI, cyabhaTsl, pocdaTsr), ux
CBOMCTBA U MPUMEHEHHE B
HapOJHOM XO35IHCTBE.
J.B3aumonaeicTBrE KalbIUs C
BoHOM. B3anMoeiicTBue Maraus c
KHCIJIOPOJIOM.

JI. 15.Ilonydenue rugpokcuaa
KaJbILIUA U UCCIEIOBAHNE €TO
CBOMCTB.

Crtpoenue atoma, pusnyueckue u
XHMUYECKHE CBOMCTBA aJIOMHHUS
KaK IIPOCTOTO BEIIECTBA.
CoennHeHNs aIIOMUHUS — OKCHUJ U
TUIPOKCHU, X aM(DOTEpHBII
xapakrtep. Baxnenmme conu
amoMunus. [Ipumenenue
ATFOMHMHUS U €10 COEIUHEHNH.

JI. 16.Ilonydenue rugpokcuaa
ATFOMHMHUS U UCCIIENOBAHUE €0
CBOICTB

Ctpoenue aToma, hu3HIECKUE U
XUMHYSCKHE CBOMCTBA Kelie3a Kak
MIPOCTOIO BEILIECTBA.

I'enernueckue psaasl Fe2+u

Fe3+. Baxxueiiiiue coiu xenesa.
3HaueHue Kelle3a U ero COSIUHCHUMN
JUTS1 IPUPOABI U HAPOJIHOTO
xo3siicTBa.B3anmoaeiicteue
METaJJIOB ¢ HEMETAIIAMU.
ITonmy4yenue TuIpOKCHUIOB XKelle3a
(IT) m (III).

JI. 17.B3anMojeiicTBHE Kxene3a ¢
COJISTHOM KMCIIOTOM.

18.ITosmyueHne ruIPOKCHUIIOB Kele3a
(IT) u (IIT) 1 u3y4eHue ux CBOKCTB

CocraBieHre MOJIEKYJIIPHBIX
YpaBHEHUU peaKkIuid,
XapaKTEPU3YIOUIUX XUMUYECKUE
CBOMCTBA METAJJIOB U UX COCAVHEHUN:
ANIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHUS;
YpaBHEHUH 3JIEKTPOIUTUYECKOMN
JMCCOLMALINU; MO-JIEKYJISIPHBIX,
MTOJIHBIX M COKPAILEHHBIX HOHHBIX
YpPaBHEHUH pEAKIU C y4aCTUEM
AIEKTPOJIUTOB. Y CTAHOBJICHUE
MPUYUHHO-

CJIEICTBEHHBIX CBSI3€U MEXKITY
CTPOEHUEM aTOMa, XUMUYECKOMN
CBSI3b10, TUIIOM

KPUCTAJUIMYECKOW PEIIETKA METAJUIOB
1 UX COEUHEHUN, UX XUMUUYECKUMHU
CBOMCTBAMH.

Habmtoienue u onucanue
XUMHUYECKOTO IKCIIEPUMEHTA.
[TpencraBnenne MHPOPMALIUU B BHIE
Ta0JIUII, CXeM, OIIOPHOTO KOHCIIEKTa, B
TOM YHCJIE C IPUMEHEHUEM CPEJICTB
HKT. CocraBiieHne MOJIEKYJIPHBIX
YpaBHEHUH PEAKIUHU U AJIEKTPOHHBIX
YPaBHEHUH MIPOLIECCOB
OKHCJIEHUSI-BOCCTaHOBJICHUS,
XapaKTepU3YIOIUX CIOCOOBI
noydeHust Mmeramuios. [Togoop (¢
IIOMOUIBIO YYUTEIIS) CIIOBApEH,
SHIUKJIONENH, CTPaBOYHUKOB,
AJIEKTPOHHBIX TUCKOB U IPYTUX
MCTOYHUKOB MHPOpMAIUH,
HEOOXOAUMBIX JUISl pelIeHHs] y4eOHBIX
3az1ay.

ComnocrapneHue HHGpOpMaLuy,
MTOJIYYEHHOU U3 PA3JIUYHBIX
HCTOYHHUKOB.

OmnpeneneHus MOHATHH «KOPPO3UL»,
«XUMHYECKAs] KOPPO3U»,
«QNEKTPOXUMHUECKAs KOPPO3USI».
Wnmroctpanys NOHATUI «KOPPO3Us»,
«XUMHUYECKasi KOPPO3USI»,
«QIEKTPOXUMHUECKAs KOPPO3US»
IpyUMepaMu MPOIECCOB,
IIPOUCXOAIINX C Pa3IUYHBIMU
MeTaJlJIaMH.

XapakTepuCTUKa CIIOCOOO0B 3aIHUTHI
METAJUIOB OT Koppo3uu. OnpeneneHue
MOHSTHSI «ILIE€JIOYHBIE METAIIIBD.
CocraBneHne XapakTEpUCTUKH
IIEJIOYHBIX METAJIJIOB 110 UX




nojoxxeHuto B [leproanyeckoii
cUCTEeMe XUMHUYeCKux aiementoB /1. U.
Meunpeneesna.

XapakTepucTUKa CTPOSHUS U OOIIHX
(bu3MYECKUX U XUMHYECKUX CBOMCTB
LIEJIOYHBIX METANIOB. XapaKTepUCTUKA
(bu3NYECKUX U XUMHYECKUX CBOMCTB
OKCHJIOB U THIPOKCHUJIOB IIETOYHBIX
MeTaiioB. OObsICHEHHE 3aBUCUMOCTH
CBOMCTB (MJIM IpeJICKa3aHue CBOMCTR)
LIEJIOYHBIX METAIOB OT MOJIOKEHUS B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. 1. Menzaeneena.
CocraBiieHHEe MOJIEKYJIIPHBIX
YpaBHEHUH peakUuid,
XapaKTEPUIYIONIUX XUMUUECKHE
CBOMCTBA LIEJIOYHBIX METAIJIOB U UX
COCIMHEHU: 3JIEKTPOHHBIX YpaBHEHUN
MIPOIIECCOB
OKHUCIICHUSA-BOCCTAHOBJICHUS;
YPaBHEHUH 3JIEKTPOIUTAYECKOMN
JUCCOLMALMN; MOJIEKYJIIPHBIX,
MTOJIHBIX M COKPAIEHHBIX HOHHBIX
YpaBHEHUM peaklHil C ydacTHEM
AJIIEKTPOJIUTOB. Y CTAHOBJICHUE
MPUYUHHO-CIIEACTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa,
XUMHUYECKOH CBA3BIO, TUIIOM
KPUCTAJUTHYECKON PEMIETKU MIETOYHBIX
METaJUIOB U UX COEIMHEHHM, UX
XUMUYECKUMH CBOMCTBAMHU.
Boeluncnenus no XuMu4eCcKumM
dbopmyaM U ypaBHEHHSIM PEAKINH,
MPOTEKAIOIIUX C YYACTHUEM IIETOUYHBIX
METAaJJIOB M UX COCIUHECHUH.
OnpeneneHue NOHATUA
«ET0YHO3EMENTbHBIE METAJUIBI».
CocraBneHue XxapakTepUCTUKU
MIEITOYHO3EMENBHBIX METAJIIOB IO WX
MoJ0KeHuIo B [lepuoanueckoi
cHUCTEeMe XUMUYEeCKuX AneMenToB /1. U.
MeneneeBa. XapakTepuUCTHKA
CTPOEHUS M 00IIUX PU3NYECKUX U
XUMHUYECKUX CBONCTB
MEI0YHO3EMETBHBIX METAJIOB.
XapakTtepuctuka GU3NIEeCKUX U
XUMHUYECKUX CBOWCTB OKCHJIOB U
TUAPOKCHJIOB HIENOYHO3EMETBHBIX
METaJIOB.

OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB
(v mpeicKa3aHue CBOMCTR)
IEI0YHO3EMETbHBIX METAJUIOB OT




nosjoxkeHus B [lepuoanyeckon cucreme
XUMHUYECKUX dieMeHToB /1. U.
Meunpeneesna.

CocraBiieHHuE MOJIEKYJIIPHBIX
YpaBHEHUU peaKkuid,
XapaKTEPU3YIONIUX XUMUYECKUE
CBOMCTBA MIETOYHO3EMETbHBIX
METAaJJIOB U UX COCAUHCHUM:
AJIEKTPOHHBIX YPaBHEHUM MPOIIECCOB
OKHCJICHUS-BOCCTAaHOBJICHUS,
YpaBHEHUH 3JIEKTPOITUTUYECKOMN
JIMCCOIMAIINN; MOJICKYJIIPHBIX,
MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH PEAKIUI C yHaCTUEM
3JIEKTPOJIUTOB.

YcraHoBeHue
MIPUYMHHO-CJICJICTBEHHBIX CBS3EH
ME¥K]ly CTPOEHUEM aTOMa,
XHMHYECKOH CBS3bIO, TUTIOM
KPUCTAJUIMYECKON PEIIETKU
MIETOYHO3EMETBHBIX

METaJJIOB U MX COSAUHCHUM, UX
XHMHYECKHMH CBOMCTBAMH.
HaOmronenue u onucanue
XHMHYECKOTO

JKcIepuMeHTa. Beruncnenus no
XUMUYECKUM (POpMYJIaM B YpaBHEHUSAM
peakiuii, MPOTEKAIIIHNX C yYaCTUEM
METOYHO3EMETBHBIX METAIUIOBUA UX
coequHenunii. CoctaBieHue
XapaKTEPUCTUKU ATFOMHHHUS TI0 €T0
1oJ10KeHuto B [lepuoanueckoi
CHCTeME XMMHUUYECKuX amemeHToB /[, U.
Menpeneena.

XapakTeprucTHKa CTPOEHHUS,
(bU3MYECKUX U XUMHUYECKUX CBOMCTB
AITFOMUHUSL.

XapakTtepuctuka GU3NIEeCKUX U
XAMHYECKHX CBOMCTB OKCHIA U
ruipokcuaa amroMuHUS. O0bsICHEHNE
3aBHCHUMOCTHCBOMCTB (MM
MpEACKa3aHUE CBOMCTB) aIIOMUHUS OT
nosioxkenus B [lepuoanueckoi cucreme
XUMHUYECKUX 31eMeHTOoB /JI. .
Menneneesna.

CocraBneHre MOJNEKYJISIPHbBIX
YpaBHEHUU pEaKIuu,
XapaKTEPU3YIOIIUX XUMUYECKUE
CBOMCTRBA aJIIlOMHHUS U €T0
COCIMHEHUM: 3JIEKTPOHHBIX YPABHEHUN
MPOIECCOB
OKHCJICHUS-BOCCTAaHOBJICHUSI;




YpaBHEHUH 3JIEKTPOTUTUUECKOMN
JUCCOLIMALINN; MOJIEKYJISIPHBIX,
ITOJIHBIX M COKPAIEHHBIX HOHHBIX
YpPaBHEHUI PEaKUi C y4aCTUEM
3JEKTPOJIUTOB.

VYcraHosieHue
MIPUYUHHO-CIIEACTBEHHBIX CBS3EH
MEXJly CTPOCHUEM aTOMa, XMMHUECKOI
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
PELIETKN aTFOMUHHUS U €T0
COEIMHEHUH, €r0 XUMHUYECKUMU
cBoiictBamu.Habnronenue u onucanue
XUMHUYECKOTO HKCIIEPUMEHTA.
Bbruncnenus no XuMHYECKUM
dbopMynaM U ypaBHEHUSIM PEaKIIHiA,
IIPOTEKAIOIIUX C YYaCTUEM AJIFOMUHUS
u ero coenrHeHui. CoctaBieHue
XapaKTEPUCTUKH XKEJe3a 10 ero
nosioxkeHuro B lleproanyeckon
cUcTeMe XMMUYECKUX annemenToB [[. U.
MenneneeBa. XapakTepuCcTUKA
CTpOoeHUS, PU3NIECKUX U XUMUUYECKUX
CBOMCTB Kene3a. XapaKTepucTuKa
(bU3NYECKUX U XUMHYECKUX CBOMCTB
OKCHJIOB Y THIPOKCHJIOB JKeJIe3a.
OOBbsicHeHHE 3aBUCUMOCTH CBOUCTB
(unu pecKa3zaHue CBOMCTB) JKele3a OT
nosio>keHus B [lepuoanueckoit cucreme
XUMHYECKHX 3jieMeHToB [I. 1.
Menneneesa.CocraBienue
MOJIEKYJIAPHBIX YPABHEHUN PEaKIHii,
XapaKTEPU3YIOIINX XUMUUECKNE
CBOMCTBA XkKeJe3a U ero

COCIMHEHUM: DJIEKTPOHHBIX YPAaBHEHUN
IIPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS;
YpaBHEHUH 3JIEKTPOIUTAYECKOMN
JCCOLIMALINH; MOJIEKYJIIPHBIX,
MOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX
YPAaBHEHUHN pEaklUii C y4aCTUEM
ANEKTPOJIUTOB. Y CTAHOBJICHHE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH
MEXy CTPOCHHEM aTOMa,
XUMHUYECKOH CBA3bIO, TUIIOM
KPUCTAJUTMYECKOM PEIETKH Keme3a u
€ro COEAMHEHHH, €ro XUMUYECKUMU
cBoiictBamu. HaOmronenne u ommmcanme
XUMHUYECKOTO SKCIIEPUMEHTA.
Bberuncnenus no XuMu4eCKUM
dbopMynaM U ypaBHEHHSIM PEaKIIUid,
MIPOTEKAIOIINX C YYaCTHEM XKelle3a U
€ro CoeIMHeHU. Brrunciienus no




XUMHYECKUM (hOpMyJIaM U ypaBHEHUAM
peaxiui, NpOoTEKarINX C y4acTHEM
METAJUIOB U UX COCTUHEHUH.
[TpencraBienue HHPOPMALIUH 110 TEME
«Mertauibl» B BUIe TaOJIHLL, CXEM,
OIOPHOTr'0 KOHCIIEKTA, B TOM YUCJIE C
npumeHenuem cpencts UKT.
IToHnMaHKe IPUYMH CBOETO HEYCIIEXa
Y HaXO0XJIEHUE CII0COO0B BBIXOJA U3
9TOU CUTYalUU.

[IpakTukym 1.
«CBolicTBa
METAJIOB U UX
COCIUHCHHID

@)

Ocy1ecTBieHHE HENOYKH
XUMUYECKUX IIPEBPALLCHU.
Penienue sxcriepuMeHTaIbHBIX
3a1a4 1o teme «MeTtajuibl U uX
COEIMHEHUS

PaboTa ¢ mabopaTropHbIM
000pyI0BaHNEM U HarpeBaTeIbHBIMH
npuOopaMu B COOTBETCTBUH C
[paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Habmtoienue cBOiCTB METaNIOB M X
COCIUHCHUH U SIBICHUH,
MPOUCXOJSIINX C HUMHU.

Ornucanre XuMUYECKOTO
HKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PyCCKOIo

WM POJTHOTO) SI3bIKA U S3bIKA XHUMHH.
dopMyIHpOBaHUE BBIBOJIOB 1O
pe3ynbTaTam MpoBeAEHHOTO
IKCIIEPUMEHTA. DKCIIEPUMEHTAITLHOEC
UCCJIEIOBAaHHE CBOMCTB METAJIOB U UX
COCIMHEHUH, pelleHue
AKCIIEPUMEHTATBHBIX 3a7a4

no teme «Metamiey. OnpeneneHne
(ucxons U3 yueOHOM 3a/1a4n)
HEOOXOINUMOCTH HCIIOIB30BAHMIS
HAOII0IEHUS W SKCIIEPUMEHTA

HewmeTramnsl
(25)

OO1m1as xapakTepucTHKa
HEMETAJIJIOB: MOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHUYECKHX 3JIEMEHTOB

. . MenneneeBa, 0COOCHHOCTHU
CTPOEHHS aTOMOB,
AIIEKTPOOTPHULIATEIBLHOCTD

(20) kak Mepa «KHEMETATUTUYHOCTHY,
psaa 90. Kpucrannudeckoe
CTpOCHHE

HEMETAJIJIOB — MPOCTHIX BEIIECTB.
Annorponusi. Du3nyecKue CBOWCTBA
HeMeTa10B. OTHOCUTEIBHOCTh
MOHITUN «METaJUD) — «HEMETaIL».
OO01e XMMHUYEeCKHe CBOMCTBA
HeMmeTauioB. [lonoxenne Bogopoaa
B [Iepnoanueckoii cucreme
XUMHYECKHUX JIEMEHTOB

. . MenneneeBa. CTpoeHue aroma
1 MoJIeKyJibl. Dusnyeckue nu

OnpeneneHus MOHATUN «HEMETAJUIBI»,
«TaJIOT€HBI», «aJUIOTPOITHbIE
BHUJIOU3MEHEHU». XapaKTEPUCTHKA
XAMHYECKHUX 3JIEMEHTOB-HEMETAILIOB:
cTpoeHue, (pusndeckre CBONCTBA
HEMETAJJIOB.

CocraBneHue Ha3BaHUM COETUHEHUI
HEMETaJUIOB 10 hopmysie U uX GopMyI
1o Ha3BaHUI0.OObsICHEHNE
3aBHCHUMOCTH CBOWCTB (WK
MpEACKa3bIBAHNE CBOMCTB)
XUMHUYECKHUX IJIEMEHTOB-HEMETAIIIOB
oT nosiokeHus B [lepuoanueckont
CHUCTEME XMMUYECKUX dnemMeHToB []. M.
Menneneesa.

YcranoBnenue
MPUYUHHO-CIICACTBEHHBIX CBSI3EH
MEXy CTPOCHHEM aTOMa, XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
pPEMIETKN HEMETAIIIOB U UX




XUMHUYECKHE CBOIMCTBA BOJOPO/A,
€ro MoJy4yeHue u NpuMeHEHHE.

JI. 19.11lony4yenue u pacrno3HaBaHue
BOJIOpOA.

CtpoeHue MOJIEKYIIbI BOJIBI.
Bonopoanas xumuueckas CBsi3b.
®u3nyecKue CBOMCTBA BOABI.
AHOManuu CBONCTB BOJIBI.
I'uapodunbHbIe U THAPOGHOOHBIC
BellleCTBA. XUMUYECKHE CBOMCTBA
BOJIBI.

KpyroBopot Bobl B IpUpoOJE.
Bonoounctka. Asparus BObl.
BberToBbIe GMIIBTPEI. MUHEpaIbHBIE
BOJIbL. JIMCTHUIITMpOBaHHAS BOJIA, €€
MOJIy4eHUE U IPUMEHEHHUE.

JI. 20.UccnenoBanue
MMOBEPXHOCTHOTO HATSYKEHUS BOJIBI.
21.PacTBOpeHue nepMaHrasara
KaJIusl WM MEJHOTO Kyropoca B
Bojie. 22.I'unparanus
o6e3BoxkeHHoro cynbdara meau (11).
23.M3roToBieHHnE TUIICOBOTO
orneydarka. 24.O3HaKomIIeHHE

C KOJIJIEKLIMEN ObITOBBIX (PUIIBTPOB.
25.03HaKOMJIEHUE C COCTaBOM
MHUHEPAIBHON BOJIBI.

OO01mmas XxapakTepuCTHKa raJOreHOB:
CTPOCHHE aTOMOB; MTPOCTHIE
BEILECTBA U OCHOBHBIE COECUHEHUS
rajJjoreHoB, ux cporcraa. Kparkue
CBeJIeHUs 0 XJope, Opome, prope u
noze. [IpuMeHenne rajJoreHoB U ux
COEIMHEHUH B HAPOJHOM X 0351 CTBE.
J1.O0pa31ibl raJloreHoB — MPOCTBIX
BellecTB. Bzanmonecreue
TaJIOTEHOB C HATPUEM, ATIOMHUHHUEM.
BriTecHenne xiopoM Opoma uiu
M0/1a U3 PACTBOPOB UX COJEHN
OCHOBHBIE COEJIMHEHHUSI TaJIOT€HOB:
raJIor€HOBOIOPObI, COIN
rajioreHOBOIOPOJIHBIX KUCIIOT.
J1.O0pa3iibl IpUpOAHBIX
COCIMHEHUH XJI0pa.

JI. 26.KauecTBeHHas peakuus Ha
rajoreHUuUOHBI.

Crpoenue aTomMa U ajuI0TPONIHS
KHCIJIOPO/Ia; CBOMCTBA M IPUMEHEHHE
€ro aJJIOTPOIHBIX MOAUDUKAIIHIA.
JI. 27.IlonydeHune u pacrio3HaBaHUE
KHUCIIOpO/Ia.

CtpoeHue aToMa U aJuI0TpOnus

COETMHEHUH, UX (PU3NYECKUMU
cBoricTBaMu.B nuaiore ¢ yuurenem
BbIPa0OTKa KPUTEPHUEB OLIEHKU U
OIPEAEIIEHUE CTENIEHU YCIIEIIHOCTH
BBITMIOJTHEHUS CBOEH pabOTHI M pabOTHI
BCEX, HCXO/I U3 UMEIOLIUXCA
KPUTEpPUEB, COBEPILICHCTBOBAHUE
KPUTEPHUEB OLEHKH U UX
HCII0JIb30BAaHUE B XO/€ OLIEHKHU

Y CaMOOLICHKH. XapaKTEPUCTUKA
XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB!
cTpoeHue, (pu3ndeckrne CBONCTBA
HEMETAJUIOB.

CocraBnenue Ha3BaHUN COCTMHEHUI
HEMETAILJIOB 10 opMmyiie U ux hopMyl
10 Ha3BAHUIO.

CocraBieHre MOJIEKYJIIPHBIX
YPAaBHEHUH peaKLnu,
XapaKTEPUIYIONIUX XUMHUYECKHE
CBOIMCTBA HEMETAJIJIOB U UX
COCIMHEHUH, DJIEKTPOHHBIX YPaBHEHUIN
MIPOLIECCOB
OKHCJICHUS-BOCCTAaHOBJICHUS.
Ycra"oBieHue
MPUYUHHO-CIICACTBEHHBIX CBSI3EH
MEXIy CTPOCHHEM aToOMa,
XUMUYECKON CBSI3bIO, TUTIOM
KPUCTAJUIMYECKON PELIETKU
HEMETAJIJIOB U MX COCAUHECHUH, X
XUMUYECKUMHU

CBoOlCTBaMH. BbITTOTHEHHE PACYETOB 110
XUMHUYECKUM (OpMyTaMH ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YHaCTUEM
HEMETAJUIOB U UX COEIMHEHUH.
XapakTepucTHKa BOJAOPOAA: CTPOEHUE,
buznyecKkre 1 XUMHUYECKHe CBONCTBA,
MOJYyYECHUE U TPUMEHEHUE.
CocraBneHue Ha3BaHUN COETMHEHU I
BOJZIOpoa 10 opMyIie U ux Gopmyi o
Ha3BaHU10.O0BsICHEHNE 3aBUCIMOCTH
CBOMCTB (MJIM TIPE/ICKa3bIBAHNE
CBOICTB) BOAOPO/Ia OT MOJIOKEHUS B
[Tepuonnueckoii cucTeMe XUMHUYECKHUX
snemeHnToB /l. W.
MenneneeBa.CocraBineHne
MOJIEKYJIIPHBIX YPaBHEHUN peaKIIMii,
XapaKTEePU3YIOIMNX XUMHUIECKUE
CBOMCTBA BOJOPOAA, SJIEKTPOHHBIX
YpaBHEHUH MPOILECCOB
OKHUCIICHUS-BOCCTAHOBJICHUS;
MOJIEKYJIIPHBIX, TOJTHBIX U
COKpalIEHHBIX HOHHBIX YPABHEHUI




Cepbl; CBOMCTBA U IPUMEHEHHUE
POMOHMYECKOHN CEpBHI.
J.B3aumoneiictre cepbl

C METaJUIaMH, BOJIOPOJOM

U KHCJIOPOJIOM.

JI. 28.'openue cepsl Ha BO3AyXE U
KHCIIOpOJie

XUMHYECKOM CBI3LIO, TUTIOM
KPUCTAJUIMYECKON PEIIETKH CEepBhl, €€
(UBHYECKUMU U XUMUYECKUMU
CBOMCTBAaMH.

Beinonnenue pacuéros 1o
XUMHUUYECKUM (popmysam u
YpaBHEHUSIM PEaKLHU,
MPOTEKAOIIUX C YYACTHEM CEPBHI.
Oxcuppl cepsl (1V) u (VI); ux
MOJIyuYeHue, CBOMCTBA U
IIPUMEHEHUE.

CepHas KUCIIOTa KaK JIEKTPOJIUT U
e€ conu, uX MpUMEHEHHE B
HapOJHOM XO35HCTBE.

J1.O0pa3iibl IpUpOAHBIX
coeuHeHul ceprl. OOpa3ibl
BaXHEHIIINX 7151 HAPOJAHOTO
X034HCTBa CYyIb(HaTOB.

JI. 29.CgoiicTBa pazbaBiieHHON
CEpPHOM KHUCJIOTBHI.

CepHas KUCIOTa KaK OKUCIIUTED.
IIpon3BOACTBO CEPHOM KUCIIOTHI U €€
IIPUMEHEHHUE.

CtpoeHue aToMa U MOJIEKYJIbI a30Ta;
CBOICTBa a30Ta KaK IPOCTOr0
BEIIECTBA.

AMMUak, CTpOE€HHUE, CBONCTBA,
nosiyueHue u npumeHenue. Conu
aMMOHUS, UX CBOICTBA U
IPUMEHEHHE.

JI. 30.13y4yenue cBOICTB aMMuUaKa.
31.Pacrio3HaBaHue coyied aMMOHUS
Oxkcuast azota (1) u (IV).

A30THas KUCJIO0Ta KaK 3JIeKTPOJIHT,
e€ CBOCTBA U IPUMEHEHHUE.
J.O06pa3iel BaxKHEHIIIAX JTsT
HapOJHOI0 X03s5IICTBa HUTPATOB.

JI. 32.CBoiicTBa pa36aBiIeHHOU
A30THOM KHUCIIOTBI

A30THas KUCJIOTa KaK OKUCITUTEb.
Hutpatsel 1 HUTpUTHI, TpobIeMa ux
CoJlep’KaHus B
CEbCKOXO35MCTBEHHON ITPOLYKLIUH.
A3O0THBIC yIOOpEHHS.
J.B3auMo1eiCTBUEKOHLIEHTPUPOBA

pe-aKiui ¢ ydyacTueM
3JIEKTPOJIUTOB. Y CTAHOBJIEHUE
MIPUYUMHHO-CIIEACTBEHHBIX CBSI3EH
MEXJly CTPOCHHEM aTOMa, XMMHUECKOI
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
PEmETKH BOAOPOAA, €ero (GU3NYECKIMHU
U XUMUYECKUMHU
cBoiictBamu.Habnronenue u onucanue
XUMHUYECKOT0 SKCIIEPUMEHTA 110
pacro3HaBaHUIO BOJOPOAA.
Beinonnenue pacyéros no
XUMHYECKUM (HOpMyIIaM U ypaBHEHUSIM
peaKkLmii, MPOTEKAIIINUX C YYaCTUEM
BOJIOPO/Ia U €r0 COEAMHEHHUI.
XapakTepucTrka BOJIbl: COCTaB,
¢u3nyecKrue 1 XuMHUYECKHE CBOMCTBA,
HAax0’KJICHUE B IPUPOJIE U IPUMEHEHHUE.
CocraBiieHHEe MOJIEKYJIIPHBIX
YPAaBHEHUH peaKLnu,
XapaKTEPU3YIOIIMX XUMUYECKHE
CBOMCTBA BOJIbI, 3JIEKTPOHHBIX
YpaBHEHUH MPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
Ycra"osieHue
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH
MEXy XUMUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKOW pEIETKH BOJBI, €€
(bU3HYECKUMU U XUMUYECKUMU
CBolicTBaMH. BbITTOTHEHHE PACcYETOB 110
XUMHUYECKUM (HOpMyIIaM U ypaBHEHUSM
peaxiui, NpoTEeKaIINX C y4acTHEM
BOJIbl. XapaKTEpUCTUKA raJJOT€HOB:
CTpoeHHe, (pU3nUecKre U XUMUUECKHe
CBOICTBa, MTOJIyYE€HNE U IPUMEHEHUE.
CocraBiieHne Ha3BaHUN COETMHEHUI
raJoreHoB 1o Gpopmyne U ux Gopmy
1o Ha3BaHU0.O0bsCHEHNE
3aBUCUMOCTH CBOMCTB (MK
MIpe/ICKa3bIBaHUE CBOICTB) raJIor€HOB
oT nosiokeHus B [lepuoanueckon
CUCTeME XUMHUYeCKHX anneMeHToB [I. U.
Menneneesa.

CocraBieHre MOJIEKYJIIPHBIX
YPaBHEHUU peaKLUu,
XapaKTepU3YIOIMINX XUMUYECKHE
CBOICTBA raJIOr€HOB, JIEKTPOHHBIX
YpaBHEHUH MPOLECCOB
OKHCJIEHHUS-BOCCTAHOBJIEHUS. Y CTAHOBII
€HUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH
MEXy CTPOEHUEM aTOMa, XMMHUYECKOM
CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOU
PELIETKH TAJIOT€HOB, €ro (pU3MUeCKUMH




HHOH a30THOU

KHCJIOTBI C ME/IBIO.

JI. 33.B3aumoneiictBue
KOHIIEHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEIBIO.

CrtpoeHue aToMa U aJI0TPONUs
dbocdopa, cBoiicTBa 6eI0T0 1
KpacHoro ¢ochopa, UX IpUMEHEHHE.
OcHOBHBIE COETUHEHUS: OKCH/T
docdopa (V) u oprodocdopHas
KHCIIoTa, pocdarel. DochopHbIe
ya00peHusl.

J1.O6pa3isl MpUpOIHBIX
coenuHeHu# Gochopa. OOpasb!
BaXHEHIIIUX /7151 HAPOJIHOTO
xo3siicTBa ocdaros.

JI. 34.T'openune docdopa Ha Bo3ayXxe
U B KHCIIOPOJIE.

35.Pacnio3naBanue pochaTo
CtpoeHue aToMa U aJIoTPOIHUs
yTiIepojia, CBOMCTBA €ro
Mou(pUKaIHi U X IPUMEHEHHE.
ITormomenue yrii€ém pacTBOPEHHBIX
BEIIECTB UJIU ra30B.
Boccranosnenune Mean u3 e€ okcuaa
YTIIEM.

JI. 36.I'openHue yriist B KUCIOPOE
Oxkcunst yraepoaa (1) u (IV), ux
CBOICTBA U MPUMEHEHHUE. YTOIbHAs
kucnota. Cou yroibHOM KUCIOTHI:
KaJBIIHT, CO/Ia, MIOTAIll, UX 3HAYCHHE
B IIPUPOJIC U KU3HU

yenoBeka. JKEcTkocTh BOJbI U
CHoco0BI

€€ yCTpaHEHMUS.

J1.O6pa31ibl TpUPOTHBIX
coenuHEeHUH yriepoaa. O0pa3ibl
BaXHEHUIIINX 711 HAPOJIHOTO
X0351CTBa KapOOHATOB.

JI. 37.Ilony4yenue yroipHON
KHUCJIOTBI U U3YYECHUE €€ CBOMCTB.
38.Ilepexoa kapOOHATOB B
TUAPOKapOOHATEHI.

39. Paznoxenue rugpokapOoHaTa
HATpHS

CtpoeHue aToMa KpEeMHUS;
KPUCTAJUIMYECKUN KPEMHHUH, €r0
cBoiicTBa U mpuMeHeHne. OKCcH
kpemuus (IV), ero mpupoabie
pazHoBUAHOCTU. CUITUKATHI.
3nauyenue. CoeAMHEHHUI KPEMHUS B
JKMBOM M HEXKMBOU MPUPOJE.

1 XUMUYECKUMHU

CBOlCTBaMHU. BbITOTHEHHE PACUETOB T10
XUMHUYECKUM (hopMynaMm u
YpaBHEHUSM PEAKIIHH, MPOTEKAOIIUX C
Y4aCTHEM raJOreHoB. XapaKTepUCTUKa
COC/IMHEHUH TaJIOTeHOB: COCTAaB,
buznyeckue 1 XMUMHUYEeCKHe CBONCTBA,
MOJIy4eHUE U MPUMEHEHUE.
CocTaBieHue Ha3BaHUU COEIUHEHUN
raJIOr€HOB 110

dbopmyse u ux GopmMys1 o Ha3BAHMIO.
CocraBiieHHuE MOJIEKYJIIPHBIX
YpaBHEHUU peaKIui,
XapaKTEPUIYIONIUX XUMUUECKHE
CBOMCTBA COCIMHEHUN
raJIOT€HOB,JIEKTPOHHBIX YpaBHEHUN
MIPOLIECCOB
OKHUCIICHUS-BOCCTAHOBJICHUS;
YpPaBHEHUH 3JIEKTPOIUTAYECKOMN
JUCCOLMALIMN; MOJIEKYJISIPHBIX,
MTOJIHBIX M COKPAIEHHBIX HOHHBIX
YpaBHEHUU peaklUil ¢ ydacTHEM
AJIEKTPOJIUTOB. Y CTAHOBJICHUE
MIPUYUHHO-CIIEACTBEHHBIX CBS3EH
MEK]1Y XUMHUYECKON

CBSI3b10, TUTIOM KPUCTAJUTMYECKOU
PELETKU COEAMHEHUI TAIIOTEHOB, UX
(bU3HYECKUMU U XUMUYECKUMU
cBoiictBamu. HaOmronenne u omnucanume
XUMHUYECKOTO FKCIIEPUMEHTA 110
pacro3HaBaHUIO XJIOPHUI-,0pOMHU/T-,
MOJU/I-UOHOB.

Beinonsenue pacyéros 1o
XUMHUYECKUM (HOpMYIIaM.
XapakTepucTrKa KUCIopoaa:
CTpOEHHE, aJNIOTPonus, PU3nIecKue u
XUMUYECKHE CBOMCTBA, MMOJyUYCHHUE U
MPUMEHEHHUE aJUIOTPOITHBIX
MoauUKaIHii.

CocraBneHue Ha3BaHUM COETUHEHUI
KHCJIopoa o Gpopmyiie u ux Gopmys
1o Ha3BaHUI0.OObsICHEHNE
3aBHCHUMOCTH CBOWCTB (WK
MpeACKa3bIBAHUE CBOMCTB) KUCIOPOAA
OT nojoxeHus B [leprnoanueckon
cucTeMe XUMMUYeCcKux anementoB /. U.
Menneneesna.

CocraBneHre MOJNEKYJISIPHBIX
YpaBHEHUH peaKIu,
XapaKTEPU3YIOIIUX XUMUYECKUE
CBOMCTBA KMCJIOPOJIa, JJIEKTPOHHBIX
YPaBHEHUH MIPOLIECCOB




J1.O6pa3iiel MpUpOTHBIX
COCIMHEHUN KPEMHUS.

JI. 40.ITonyyeHue KpeMHEBOM
KHUCJIOTBI U U3YYECHUE €€ CBOWCTB.
[ToHsiTHE O CITMKATHOM
NpOMBIIUIEHHOCTH. CTEKII0, LIEMEHT,
KepaMuKa.

J1.O0pa3iisl cTekia, KepaMuKH,
eMEeHTa

OKHCJICHHUS-BOCCTAHOBJICHUS. Y CTAHOBII
€HHE IPUUUHHO-CIIEICTBEHHBIX CBA3EH
MEXy CTPOCHHEM aTOMa, XMMUUYECKON
CBS3bI0, TUIIOM KPUCTAJUIMYECKOU
PELIETKU KUCIOPO/Ia, ero (PU3HYECKUMHU
Y XUMHUYECKUMU CBOMCTBAaMHU.
Brimonnenue pac4€Tos 1o
XUMUYECKUM (OpMyJIaM U ypaBHEHUSM
peaxkuui, NPOTEKAKLIMX C y4aCTHEM
KHCII0poia. XapaKTepUCTHKA CEPBL:
CTpOEHUE, ajIoTponus, Gpusnueckue u
XMMHUYECKHUE CBOICTBA, IT0JIyYEHUE U
IIPUMEHEHHUE.

CocraBiieHue Ha3BaHU COETMHEHUI
cepsl o hopmye u ux Gopmyn mno
Ha3BaHMUIO.

OOBbscHEeHnE 3aBUCHUMOCTH CBONCTB
(unu mpeacKa3blBaHUE CBOWMCTB) CEPBI
OT noJjoxenus B [lepuonnueckon
CUCTEME XMMHUUYECKUX le-MeHTOB JI. 1.
MenneneeBa.CocraBieHue
MOJIEKYJISIDHBIX YPaBHEHUHN PEaKLIUM,
XapaKTEepU3YIOIINUX XUMUYECKUE
CBOICTBa CEPBI, DIIEKTPOHHBIX
YpaBHEHUH MPOLECCOB
OKHCJICHHUS-BOCCTAHOBJICHUS.
VYcranoBieHne
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH
MEX/1y CTPOCHHEM aTOMa, XUMHUYECKOI
CBA3BI0, TUIIOM KPUCTAJUIMUECKON
peméTKU cephl, €€ GU3NIECKUMHU U
XUMHYECKUMH

CBolicTBaMH. BbITToOTHEHHE PacY€TOB 10
XUMHUYECKUM (hOopMyJIaM U ypaBHEHUSIM
peaxiui, NpoTEeKaIINX C y4acTHEM
cepbl XapaKTepUCTHKA COEUHEHUN
Cepbl: cocTaB, GU3NYECKUE U
XUMHUYECKHE

CBOICTBa, MMOJIy4€HNE U PUMEHEHUE.
CocraBiieHue Ha3BaHUN COETMHEHUI
cepsl o popMyIien ux Gopmy 1o
Ha3BaHMUIO.

CocraBieHre MOJIEKYJIIPHBIX
YPaBHEHUHU
peaKIMii,XapakTepU3yIOIIHNX
XMMHUYECKHUE CBOICTBA COETMHEHNN
CepBl, MIEKTPOHHBIX YPaBHEHUN
IIPOLIECCOB
OKHCJICHHU-BOCCTAHOBJICHUS;
YPAaBHEHUH 3JIEKTPOJIUTUYECKON
JUCCOLMALINN; MOJIEKYJIIPHBIX,
IIOJIHBIX ¥ COKPAIEHHBIX HOHHBIX




YpaBHEHUH pEaKIUi ¢ ydacTUEM
AJEKTPOJIUTOB.

YcraHoBieHue
MPUYUHHO-CIICACTBEHHBIX CBSI3EH
MEXy XUMUUYECKOU CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON pEeIETKH
COEIMHEHUH cepbl, uX (PU3NUECKUMHU U
XUMUYECKUMH CBOUCTBAMH.
XapakTeprucTUKa CEpHON KUCIIOTHI:
cocTaB, (PM3MYECKHE U XUMHUYECKUE
CBOMCTBA KakK 3JIEKTPOJINTA.
CocraBiieHHuE MOJIEKYJIIPHBIX
YpaBHEHUU peaKIui,
XapaKTEPHU3YIOMINX XUMUYECKHE
CBOMCTBA CEpHOM KUCIIOTHI,
AJIEKTPOHHBIX YPaBHEHUM MPOIIECCOB
OKHUCIICHUSA-BOCCTAHOBJICHUS;
MOJICKYJIIPHBIX, TTOJTHBIX

U COKpaIIEHHBIX MOHHBIX YPaBHEHUM
peakLMil C y4acTHEM JIEKTPOIUTOB.
YcranoBneHnue
MIPUYUHHO-CIIEACTBEHHBIX CBS3EH
MEXy XUMUUYECKOU CBSI3bI0, THIIOM
KPUCTAJUIMYECKON PEIIETKH CEPHOM
KHCIIOTHI, €€ (PU3HUECKUMHU U
XUMUYECKUMHU

cBoiictBamu. HaOmroneHne u omnucanme
XUMHUYECKOTO IKCIIEPUMEHTA

10 pacro3HaBaHUIO CYJIb(aT-HOHOB.
CocraBneHre MOJIEKYJISIPHBIX
YpaBHEHUU pEaKIui,
XapaKTEPU3YIOIINX XUMUYECKHE
CBOICTBA CEPHOM KUCIIOTBI KaK
OKUCITUTENS,

AIIEKTPOHHBIX YPaBHEHUM MPOIECCOB
OKHUCIIEHUS-BOCCTAHOBJICHUSI.
XapakTepucTuKa MoJIy9eHUs U
MIPUMEHEHHUSI CEPHOI

KUCJIOTHL. BeINoJIHEHUE pacyETOB 1O
XUMHUYECKUM (HOpMyIIaM U ypaBHEHUSM
peaKIuii, MPOTEKAIOIINX C y4aCTHEM
Cep-HOU KUCIIOThI. XapaKTEepPUCTUKA
azora:

CTpoeHue, (pU3nIecKre U XUMHUECKUE
CBOMCTBA, MOTyYEHUE U TPUMEHEHHE.
CocraBneHue Ha3BaHUN COETUHEHUI
azota 1o gopmyiie u ux GopMyI 1Mo
Ha3BaHUIO.

OObscHEeHnE 3aBUCHMOCTH CBOMCTB
(nm npeacKa3piBaHUE CBOMCTB) a30Ta
oT nosiokenus B [lepronnueckoit
CHCTEME XUMHUYECKUX 31eMeHToB JI. 1.




Meunpneneesa.CocraBiieHue
MOJIEKYJIAPHBIX YPaBHEHUN pEaKInii,
XapaKTEPU3YIOUIUX XUMUYECKUE
CBOMCTBA a30Ta, MIEKTPOHHBIX
YpaBHEHUH MPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS.
YcraHoBneHue
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH
MEXy CTPOCHHEM aTOMa, XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJUIMYECKOU
peméTKH a30Ta, ero GU3NUYEeCKUMH U
XUMHUYECKUMHU CBOMCTBAMH.
Beinonnenue pacyéros no
XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSIM
peaklMii, MPOTEKAIOIINX C YYaCTUEM
asora.

XapakTepucTUKa aMMHUaKa: COCTaB,
¢u3nyecKrue 1 XuMHYECKHE CBOMCTBA,
[I0JIy4YE€HUE U IPUMEHEHHE.
CocraBneHue Ha3BaHUM coJiel
aMMOHWUSI 110 popmyrie u ux GopmyI 1Mo
Ha3BaHUIO.

CocraBiieHHE MOJIEKYJIIPHBIX
YpaBHEHUH peakUuid,
XapaKTEepU3YIOIINX XUMUUYECKUE
CBOMCTBAa aMMHaKa U COJIE aMMOHHUS,
AIIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHCJIEHHUS-BOCCTAHOBJICHMS;
YpPaBHEHUH 3JIEKTPOJIUTHYECKOMN
JMCCOLIMALINY;

MOJIEKYJISIPHBIX, TIOJTHBIX U
COKpalI€HHBIX HOHHBIX YPaBHEHUI
peaknmii C y4aCTHEM JIEKTPOIUTOB.
Ycra"oBienue
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH
MEXy XUMUYECKOU

CBA3bI0, TUIIOM KPUCTAJUTMYECKOM
PELIETKM aMMHaKa U COJIEH aMMOHUS,
X QU3HYECKUMHU U XUMHUYECKUMHU
coiictBamu.HabmoieHne u onrcanue
XUMHUYECKOT0 HKCIIEPUMEHTA 10
pacrno3HaBaHUIO HOHOB

aMMOHUA. XapaKTepUCTUKA OKCUIOB
a30Ta: COCTaB, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA, MOITYYEHHE U
IIPUMEHEHHUE.

CocTraBiieHre Ha3BaHWI OKCHJIOB a30Ta
no opmyie u ux Gopmyi 1o
Ha3BaHUIO.

CocTaBiieHHE MOJIEKYJIPHBIX
YpaBHEHUU peaKIui,
XapaKTEPU3YIONINX XUMUYECKHE




CBOMCTBA OKCHJIOB a30Ta, JIEKTPOHHBIX
YpPaBHEHUH MPOLECCOB
OKHUCJICHUSA-BOCCTAHOBJICHUS;
MOJIEKYJIIPHBIX, ITOJTHBIX

U COKpaIIEHHBIX HOHHBIX YPAaBHEHUU
peakuuil ¢ y4aCTUEM JIEKTPOJIUTOB.
YcraHoBieHue
IIPUYMHHO-CIIEACTBEHHBIX CBS3EH
MEXy XUMUUYECKOU CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOUN PEIIETKH OKCHIOB
a30Ta, ero GU3NYECKUMHU 1
XUMUYECKUMHU

CBOMCTBaMM. XapaKTEPUCTUKA a30THOM
KHCJIOTBI: COCTaB, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA KaK
AJIEKTPOJINTA,
npuMeHeHue.CocTaBlieHue
MOJIEKYJIIPHBIX YPABHEHUN PEaKIIMii,
XapaKTEPU3YIOLIUX XUMHYECKUE
CBOMCTBA a30THOM KHUCJIOTHI,
AJIEKTPOHHBIX YPaBHEHUM IIPOLIECCOB
OKHCIICHUSIBOCCTAHOBJICHNUS,
MOJIEKYJISIPHBIX, TIOJHBIX U
COKPAILLEHHBIX HOHHBIX YPABHEHUIN
peakuuii ¢ yuacTuem

JJIEKTPOJIUTOB.

VYcranoBneHune
IIPUYHUHHO-CJIEICTBEHHBIX CBA3EH
MEX/1y XUMUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUTMYECKOM PEIIETKHA a30THOU
KHUCJIOTHI, €€ (PU3NIECKUMU U
XUMUYECKUMH CBOWCTBaMHU.
CocTaBiieHHEe MOJIEKYJIIPHBIX
YPaBHEHUU peaKLUu,
XapaKTEePU3YIOIUX XUMUIECKUE
CBOWCTBA a30THOM KHUCJIOTHI KaK
OKHCIIUTENS, JIEKTPOHHBIX YPaBHEHUI
IIPOLIECCOB
OKHCIIEHUSA-BOCCTAaHOBJICHUSI.
XapakTepucTruka MoJIy4eHHUs! a30THOM
KHCIIOTBI.

Beinonnenue pacuéros 1o
XUMUYECKUM (POPMYJIaM B YpaBHEHHUSIM
peakuui,

IIPOTEKAIOIINX C YYaCTHEM a30THOMN
KHCIIOTHL. XapakTepucTuka docdopa:
CTpoeHue, (pU3nvecKre U XUMHYECKHe
CBOMCTBA, MTOJIy4YEHUE U IPUMEHEHUE.
CocTaBiieHyEe Ha3BaHUN COCIUHECHUN
docdopa mo popmyre u ux GopmyI mo
Ha3BaHM10.O0BsACHEHNE 3aBUCIMOCTH
CBOICTB (MJIM NPEACKa3bIBAHUE




cBoMcTB) (hochopa OT MOIOKEHHUS B
[Tepuoanueckoit

CHUCTEME XUMMHUYECKUX AeMeHToB /[, U.
MenneneeBa.CocraBieHue
MOJIEKYJIIPHBIX YPaBHEHUI peakiuii,
XapaKTEPU3YIONIUX XUMUYECKUE
cBoiicTBa pochopa u

€ro COCIMHEHMM, dJIEKTPOHHBIX
YpaBHEHUH MPOLIECCOB
OKHUCIICHUS-BOCCTAHOBJICHUS;
YpaBHEHUH 3JIEKTPOITUTUYECKOMN
JIMCCOIMAIINN; MOJICKYJIIPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YpPaBHEHUH PEAKIUI C yHaCTUEM
AIIEKTPOJIUTOB.

VYcraHoBieHue
MPUYMHHO-CJIEICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa,
XUMHUYECKOH CBS3BIO, TUTIOM
KpUCTAIITNYeCKON peméTku dhocdopa u
ero COCTUHEHNH, ero (PU3NIECKUMHU U
XUMHUYECKUMHU CBOMCTBAMH.
Habmtonienue u onucanue
XUMHUYECKOTO KCIIEPUMEHTA 110
pacrio3HaBaHuio (pocdar-uoHOB.
XapakTepucTuKa yriepoja: CTpOEHUE,
aloTponus, Gu3nuecKue u
XUMHUYECKHE CBOMCTBA, MTOIYYEHUE U
MIpUMEHEHNE.

CocraBneHue Ha3BaHUN COETMHEHUI
yriepojia mo ¢popmyne u ux Gopmys 1o
HA3BaHMUIO.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB
(unu mpecKa3bIBaHE CBOMCTB)
yriaepoja OT MOJOKEHUS B
[lepnonnueckoi cucTeMe XUMHUYECKHUX
anemenToB /1. 1. Menaieena.
CocTaBiieHre MOJIEKYISIPHBIX
YpaBHEHUH pEaKIui,
XapaKTePU3YIOMINX XUMUYECKUE
CBOICTBA yIJIepoJa, JIEKTPOHHBIX
YPaBHEHUH MIPOLIECCOB
OKHCIIEHUS-BOCCTAHOBJICHUS. Y CTAHOBJI
€HUE IPUUYUHHO-CJIEICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa, XUMHUYECKON
CBSI3b10, TUTIOM KPUCTAJUTMYECKOU
PEmETKHU yraepoa, ero GUu3nIecKuMu
¥ XUMUYECKUMU CBOMCTBAMHU.
XapaKkTepucTUKa OKCUAOB yIiepoaa:
cocTaB, (PM3MUECKHE U XUMHUYECKUE
CBOIICTBa, MMOJIy4€HHE U PUMEHEHUE.
CocTaBlieHHE MOJIEKYJISIPHBIX




YpaBHEHUU peaKIu,
XapaKTEePU3YIOIINUX XUMUYECKUE
CBOMCTBA OKCHUJOB YIJIIEpoJa,
JJIEKTPOHHBIX YPaBHEHUH IIPOLECCOB
OKHCJICHHUS-BOCCTAHOBJICHUS;
MOJIEKYJISIPHBIX, TIOJHBIX U
COKPAILEHHBIX MOHHBIX ypaBHEHUN
peakuuil ¢ y4aCTUEM 3JIEKTPOJIUTOB.
YcranoBneHue
IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH
MEXy XUMUYECKOU CBSI3BI0, TUTIOM
KPUCTAJUIMYECKOUN PEIIETKH OKCHIOB
yriepoja, ux (pu3n4eckuMu u
XUMHUYECKUMHU CBOMCTBaMH.
Onpenenenns NOHATHIN «BPEMEHHAs
JKECTKOCTD BOJIbI», «IIOCTOSTHHAS
XKECTKOCTb BOJIBIY, «00II1ast
JKECTKOCTH BOJBI». XapaKTEPUCTUKA
YTOJIbHOM KHCIIOTBI U €€ COJIEH: COCTaB,
¢du3nueckre 1 XMMHYECKHE CBOMCTBRA,
IIOJIy4eHUE U IPUMEHEHUE.
CocraBneHue Ha3BaHUM coJiel
YTOJILHOU KUCIIOTHI IO OPMYJIe H UX
¢dopmyin o HazaHuto. CocraBieHue
MOJIEKYJIIPHBIX YPABHEHUN PEaKIMii,
XapaKTEepU3YIOIINX XUMUUYECKNE
CBOMCTBA YrOJIBbHON KHUCIIOTHI U €€
COJIEN, YPABHEHUM JJIEKTPOJIUTHUECKOU
JUCCOLMALINN; MOJIEKYJISPHBIX,
IIOJIHBIX ¥ COKPAlIEHHBIX HOHHBIX
YpaBHEHUH PEAKIU C yHaCTUEM
351eKTpoIuTOB.Onucanue crnocoooB
yCTpaHEHUs KECTKOCTH BOJBI U
BBIIIOJIHEHUE COOTBETCTBYIOLLETO
XUMHUYECKOTO
skcnepumenTta.Habmonenue un
OmnucaHue

XMMHUYECKOTO SKCIIEPUMEHTA 110
pacrno3HaBaHHIO KapOOHAT-HOHOB.
Beinonnenue pacyéros 1o
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSAM
peaxkiui, MPOTEKAIIINX C Y4aCTUEM
COEIMHEHUH YIIIepoaa.
XapakTepuCcTUKa KPEMHUS:

CTpoeHue, (pU3nvecKkre U XUMHYECKHe
CBOICTBa, MTOJIyYE€HNE U IPUMEHEHUE.
CocTaBiieHne Ha3BaHUM COEIMHEHUH
KpeMHHUs 10 (opMyrie U UX GopMyIT IO
Ha3BaHU10.O0BsICHEHNE
3aBUCUMOCTHUCBOUCTB (MU
IpeJCKa3bIBAHUE CBOMCTB) KPEMHUS OT
nosioxkeHus B [lepuoanueckon




CHCTEeME XUMHYECKuX 3aeMeHToB /1. 1.
MenneneeBa.CocraBieHue
MOJIEKYJIIPHBIX YPaBHEHUI peakiuii,
XapaKTEPU3YIOLIUX XUMHUYECKUE
CBOMCTBA KPEMHMUS, JIEKTPOHHBIX
YpPaBHEHUH MPOLECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI.
VYcraHoBieHue
MIPUYMHHO-CIIEACTBEHHBIX CBS3EH
MEXIy CTPOCHUEM aTOMa,
XUMHUYECKOH CBSA3BIO, TUIIOM
KPUCTAJUIMYECKON PEIETKA KPEMHUS,
ero GU3NYECKUMU U XUMHUUYECKUMHU
CBOMCTBAMH. XapaKTEPHUCTUKA
COEIMHEHUI KPEMHUS: COCTaB,
¢u3nyecKrue 1 XUMHYECKUECBOMCTBA,
MOJIyYEHUE U
npuMmeHenne.CocTaBieHne Ha3BaHUN
COCIMHEHUH KPEeMHHUS 110 (OPMYIIe B UX
dbopmyn o HazBanuio.CocraBneHue
MOJIEKYJIIPHBIX YPAaBHEHUN PEaKIMii,
XapaKTEPU3YIOLIUX XUMUYECKHE
CBOMCTBA COCMHEHUN KPEMHHI,
ANIEKTPOHHBIX YPaBHEHUM MPOIIECCOB
OKHCIICHUSA-BOCCTAHOBJICHUS;
YPaBHEHUH JJIEKTPOIUTUYECKOMN
JUCCOLMALINN; MOJIEKYJIIPHBIX,
IIOJIHBIX Y COKPAIEHHBIX HOHHBIX
YpaBHEHUH PEAKIU C yHaCTUEM
ANEKTpoINTOB. CTaHOBIICHHE
IIPUYUH-HO-CJIEICTBEHHBIX CBA3EH
MEXIY XUMHYECKOU CBA3bI0, TUIIOM
KPUCTAJUIMYECKON pEeIETKH
COCIMHEHUHN KPEMHUS, €r0
($U3NYECKUMHU U XUMHUYECKUMU
cBoiictBamu.HabmoieHre u onucanme
XUMHYECKOT0 IKCIIEPUMEHTA 110
PacrO3HaBAHUIO CUIIMKAT-UOHOB.
Beimonsenue pacyéros no
XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
peaKImii, MPOTEKAOIINX C YHaCTUEM
COCIMHEHUHN KPEMHUS.
XapakTeprucTHKa CHIIMKATHOU
IIPOMBIIIJIEHHOCTH. Brluncienns no
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM
peaxkLyii, IPOTEKAIOIIUX C Y4aCTUEM
HEMETAaJJIOB B UX COeTUHEHUM.
[TpencraBnenue HHGpOPMALIUU 110 TEME
«Hemerannel» B Buje TaOIHIL, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHUCJIE C
npumeHenuem cpencts UKT.
OTtcTauBaHue CBOEU TOUKHU 3pEHUs, €€




apryMEHTAIUs ¥ TTOITBEPKICHUE
¢dakramu.CocraBienue pedepara mo
onpenenéHHoi hopme

[TpakTukym 2.
«CBolicTBa
COCIUHCHHI
HEMETAJJIOBY

3)

Pewenne skcniepuMeHTaIbHBIX
3aja4 1o reMe «Hemerasib
ITonyyenue amMuaka U U3y4eHHE
€ro CBOMCTB

ITonmy4yenue yriekucioro rasza u
W3Y4YECHHE €r0 CBOUCTB

DKCIIEPUMEHTAIBLHOE UCCIIEIOBAHUE
CBOMCTB HEMETAJUIOB U UX COETMHEHUH,
pellIeHre YKCIIEPUMEHTATBHBIX 3a/1a4
o TeMe «Hemeramnb».

Pabota ¢ maboparopHbIM
000py/I0BaHHEM U HarpeBaTelIbHBIMU
puOoOpaMy B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH
6e3onacuoctu.Habmronenue 3a
CBOICTBaMH raJloreHoB, UX
COEIMHEHU I

U SIBJICHUSIMH, TPOUCXOISIIIMMHU C
HUMU. Perienne 3KkcnepruMeHTaIbHBIX
3anau o reme «lloarpymnma
yriepoia».Onucanue XuMUYeCKOTro
HKCIIEPUMEHTA C TIOMOIIIbIO
€CTECTBEHHOTI'O (pPyCCKOTO MU
POJIHOTO) SA3BIKA U S3bIKA XUMHH.
®opMyITHpPOBKA BEIBOJIOB TI0
pe3ynbTaTam
npoBeaEHHOrodKcnepuMenTa. Opranms
arus y4eOHOTO B3aUMOJICHCTBUS B

rpymme

IlepBoHavainbH
ble
IIPEJICTaBICHUS
00
OpraHMYECKHUX
BemecTBax (7)

HepBOHaanILHBIC CBCIACHHUA O

CTPOCHUHU OPraHUYCCKUX BCUICCTB.

VYri1eBogOpoabl: METaH, dTaH,
sTHieH. McTouHuKH
YIJIIEBOIOPOAOB: IPUPOAHBIN Ta3,
He(Th, YroJb.
Kucnoponconepxammue
COEIMHEHUS: CIUPTHI (METaHOM,
3TAHOJI, IIMLEPUH), KApOOHOBBIE
KHUCIIOTHI (YKCYCHasl KHCIIOTA,
aMUHOYKCYCHasl KUCJIOTa,
CTeapuHOBAas U OJIEMHOBAs
KHCIIOThI). bronornuecky BaxHbie

BCIIECTBA: XXUPHKI, I'NTFOKO034a, OeJIKu.

XUMHYECKOE 3arps3HEHNE
OKpYKaIOIIeH Cpelibl U €ro
MOCJIE/ICTBUS

Omnpenenenust NOHATHIA
«yTJIEBOOPOIBI»,
«KHCIIOPOI0COIepKAIIIE
OpPTaHWYECKUE COCTUHCHUS,
«U30MEPHS», «U30MEPBDY.
XapakTepuCTHKa METaHa, 3TaHa,
STHIIEHA: CTpOEeHHE, (PHU3HUECcKUe
CBOMCTBa, XUMHUUYECKHE CBOICTBA.
CocraBrieHre Ha3BaHUN COETUHEHUI
YTJIEBOJIOPOIOB 1O (hopmysie u ux
dbopmyn o Ha3BaHUIO.OOBICHEHNE
3aBHCHUMOCTH CBOWCTB (WK
MpeICKa3bIBaHUE CBOICTB) OT
cTpoeHUs. XapaKTepUCTHKA METaHOJIa,
ATaHOJA, TIIMIEPUHA: CTPOCHHE,
(du3HYECKre CBOMCTBA, XHMHUCCKHE
CBOICTBa, BIUSHUE HA OPTaHU3M
YelioBeka. XapaKTepUCTHKA YKCYCHOM
KHCIIOTHI, aMUHOYKCYCHOM KHUCIIOTHI,
CTE€apUHOBOM M OJICHHOBOMW KHCJIOTBHI.
OOBbscHeHnEe OMOTOTHYECKOM
B2XHOCTHU OEIIKOB, )KHPOB H TJIFOKO3BI.
[ToHsITHE O XUMHYECKOM 3arpsi3HEHUU U
€ro MOCIe/ICTBUSX.




O06001enue
3HAHUH T10
XHUMUH 32 KypC
OCHOBHOH
K oJI61. (6)

Ilepuoauueckuii 3aKOH U
Ilepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB []. 1.
MenneneeBa. @PU3HYECKUN CMBICIT
MOPSIKOBOTO HOMEPA AJIEMEHTA,
HOMEPOB MEPUOA U TPYIIIIHIL.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB AJIEMEHTOB U UX
COEIMHEHUH B Meproiax U

IPYIIIax B CBETE IIPEACTABICHUM O
CTPOEHUH aTOMOB 3JIEMEHTOB.
3nauenue [lepuoanueckoro 3akoHa.
Buibl XUMUYECKUX CBSA3EHM U THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
B3anmocBs3b CTpOeHHS 1 CBOHCTB
BeulecTtB. Knaccudukanus
XUMHUYECKHUX PEAKIIHi 10
pa3JIMYHBIM IIpU3HAKaM (YUCIIO U
COCTaB Pearupyoimx u
00pa3yromumxcs BEIIeCTB; HATNYKE
TpaHMIlBI pa3jiena

¢a3; TeroBoi A3G(HEKT; 3BMEHEHHE
CTCIICHCH OKHCIICHHS aTOMOB;
HCIIOJIb30BaHUE KaTalnu3aTopa,
HaIpaBJIeHUE
npoTtekanus).CKOpoCcTh XUMUYECKUX
peakiuii 1 GaKkTOphl, BIUSIONINE HA
He€. DIIEKTPOJINTHYECKast
JIUCCOIMAINS KUCJIOT, OCHOBAHHH,
coinieil. NoHHBIE ypaBHEHUS.
VYcnoBus MpOoTeKaHUs peakuil
oOMeHa /10 KOHIIa.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakunu. OKUCIUTEND,
BOCCTaHOBUTENb. IIpocThie n
CJIOKHBIE BenlecTBa. MeTamibl 1
HeMmeTtamiel. CocTas,
KJaccupukanus u oodume
XUMHUYECKHE CBOMCTBA OKCUIIOB 1
TUAPOKCUAOB (OCHOBAHUH, KUCIIOT,
aM(}OTepHBIX THIPOKCHIOB), COJICH B
cere TO/]

[Ipencrasnenue nHbOpPMAITUHU TIO TEME
«Ilepuoguyecknii 3aK0H U
[Tepuonuueckas cucrema /. .
MeneneeBa B CBETE€ TEOPUH CTPOCHUS
aToMay B BUJIC TAOJIHII, CXEM, OITOPHOTO
KOHCIICKTa, B TOM YHCJIC C
npumeHenuem cpencts UKT.
BrimorHeHNE TECTOBBIX 3aJaHHI 110
TeMe.

[IpencraBienne nHGOPMALIMH IO TEME
«BUIbI XMMHYECKHX CBSA3CH U THUIIBI
KPUCTAIUIMYECKUX PELIETOK.
B3anmocBs3b CTpOEHUSIN CBOWCTB
BEIISCTB» B BUJIC TAOJIMII, CXEM,
OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts UKT.
BrImmotHeHMEe TECTOBBIX 3aJaHUI 110
temellpencraBienue nHpHOpMaIIH 1O
teme «Knaccudukanus XuMUYECKUX
peakiun

10 pa3IMYHbIM TIpu3HakamM. CKOpOCTh
XUMHUYECKUX PEaKIUii» B BUJIE TaOJIHII,
CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
YHUCJIe C IPUMEHEHUEM CPEJICTB
HUKT.BrinoiaHenne TeCTOBEIX 3aIaHUN
10 TEME.

[Ipencrasnenue nHGOPMAITIHU TIO TEME
«Knaccudukanus u cBoiicTBa
HEOPTraHWYECKHUX BEIIECTBY» B BUJIE
TaOJIUII, CXeM, OTIOPHOTO KOHCTIEKTa, B
TOM YHCJI€ C TPUMEHEHUEM CPEJICTB
HUKT.

BrimmonHenne TeCTOBLIX 3aJaHUN 110
TeMe

MarepuanbHO- TEXHHYECKOe o0ecniedyeHUue 00pa3oBaTeIbHOI0 Mpolecca
Yuebno- memoouueckuii komnexc
1. Xwumus. 8 knacc. YueOnuk (aBrop O.C. ['aGpuensin)

o

Mertoanueckoe mocobue. 8-9 kmaccol (aBropsl O.C. N'abpuensn, A.B. Smykosa)

3. Hacronbnas kaura yuutens. 8 kiacc (aBropel O.C. I'abpuensn, H.I1. BockoOoiinnkoBa,
A.B. Amykosa, )
4. Pabouas terpans. 8 kinacc (aBropel O.C. I'abpuensn, C.A. Cnaakos)




o1

10.
11.
12.
13.
14.

15.
16.

KonrponbsHble 1 ipoBepounbie padotsl. 8 kiace (aBropsl O.C. ['abpuensH u p.)
Xumus B TeCTax, 3ajadax u ynpaxHeHusx. 8-9 kmacc (aBropel O.C. I'aGpuensn, H.II.
BockoboiiHUKOBA)
Terpaabr ans 1abOpaTOPHBIX OMBITOB U IMpakTUueckux padot. 8 kiacc (aBtopsl O.C.
["abpuensH, A.B. Amykosa)
XuMudeckui 3kcriepuMeHT B 1mikose. 8 kiacc (aBtopbl O.C. IN'abpuensu, H.H. PyHos,
B.B.ToikyHOB)
Xumus. 8 Ki1acc. IIEKTPOHHOE MYJIbTUMEAUNHOE U3aHUE.
Xumus. 9 kiacc. Yuebnuk (aBrop O.C. ['abpuensH)
Kawura yaurens. 9 knacc (aBropel O.C. I'abpuensn, U.I'. OctpoymoB)
Pabouas Terpanp. 9 knace (aBtoper O.C. 'abpuensa, C.A. CriagkoB)
KoHnTtposbHbIe 1 ipoBepouHble paboThl. 9 kinacc (aBTopel O.C. I'abpuensH u ap.)
Terpane mis 1a00paTOPHBIX OMBITOB M MpakTU4ecKux padot. 9 kimacc (aBtopsr O.C.
["aGpuensin, A.B. SmykoBa)
XuUMHYECKUH dKCIIepuMeHT B mikode. 9 kiace (aBropsl O.C. ['abpuensu u ap.)
Xumus. 9 kiacc. DNeKTPOHHOE MYJIbTUMEANIHOE U3AaHUE.

ObopyoosaHue u peaxmuebi

Hab6op Nell. Conu juist ieMOHCTpaly ONbITOB

Hab6op Nel3. I'amorenu bt

Hab6op menoun

Ha6op NelB «Kucnotsi»

Hab6op Nel2 «Heoprannyeckue BemecTBay

Habop Nel4 «Cynbdartsl, cynbdutsl, Cynbduasny

Hab6op Nel5 «I"anorenb»

Hab6op Nel7 «HurtpaTb»

©IONS|O A~ WIN -

HaGop Nel8 «CoennHeHus XpomMay

Hab6op Nel19 BC «CoennHenust Mapraaia

Ha6op NelC «Kucnotsi»

Ha6op Ne 20 BC «Kucnotei»

Hab6op Ne21 BC «Heoprannueckue BeniecTpa»

HaGop Ne22 Munukatopsl

RRrRrRrRRr R R R R R R R R R

Ha6op Ne24 BC lllenounsie u mIeI09YHO3EMETBHBIC
METaJIJIbI

16.

|

Ha6op Ne9 O6pasiipl HeopraHuueCcKuX COeAMHEHUIN

17.

|

Habop xumuueckoil mocy/ipl Mo Npupo0BeIEHUIO

18.

-

CHI/IpTOBKa B METAJJIMYECKOM OITpaBC 5

19.

bansg koMOMHMpOBaHHAS

20.

WunukaropHast 6ymara yausepcaibHas 100 mosoc

21.

S

KowmrmrekT Tabmur; mo xumuun « nGpuan3anus
opouTanein

22.

KomrmiekT Tabmuiy mo XuMun «IJIEKTPOHHBIE 000JT0UKHI 1
aTOMOBY»

23.

KommekT tabnur no xumun «ModsekyssipHas cTpykrypa | 1
YIJIEBOJIOBY»

24.

KommiexT tabmui o xumun «llepuoanuecknii 3akon u | 1
Tabiuma MeHneneesa»

25.

KOJ'IJ'ICKI_II/ISI «BookHay aeM.

26.

Komneknus «BosokHa»pas .

27.

Komnexuus «Ilimactmacce»

28.

[TpuGop a1 IUCTUIUISIINK BOJIBI

29.

LIS

Hab6op No5 (xumMuveckrie peakTUBBI)




30. Ha6op Ne6 (xuMuueckne peakTHBBI) 1
31. Habop 115 MojenupoBaHusi CTpOEHUS aTOMOB M MOJIEKY | 1
32. KomrmbroTtep 1
33. HoyTt0yxu 5
34. WNHTepakTuBHAs JOCKa 1
35. MynbTUMEAUNHBIN IPOEKTOP 1
36. Jlaboparopus [TpoJlor 1
37. CucremMa rojocoBaHus 1
3. O0GopynoBaHue Kiacca

1. Crton npenogaBarens 1
2. Cron yueHn4eckuit 16
3. CTyn y4eHUYECKUN Ha METAJUTMYECKOM OCHOBE 32




