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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas paboyas mporpamMma y4eOHOro mpeamera «Xumus» Bapuanta 7.1 s
oOyyaromuxcss 8-9 kmacca ¢ 3aJepKKOW ICUXMYECKOTO pa3BUTUS pa3paboTaHa C yuyeTOM
pexkomennaumii  [IMIIk cocTaBieHHBIX IO HWTOraM IICHUXOJOTO-MEAUKO-IIEAArOrMYECKOM
OUarHocTUku  oOyvaromuxcss ¢ OB3  (rpynmsr  3IIP). IIporpamma  conmep:kKuT
maddepeHnmpoBaHHbIe TPEOOBAaHUS K pe3ylbTaTaM OCBOCHHS M YCIOBHUS €€ pealn3anud,
o0ecrieynBaroOIKe YAOBIETBOPEHHE OOpa30BaTEIbHBIX MOTPEOHOCTEH yJalmuxcs C 3aIep KKOU
MICUXUYECKOTO Pa3BUTHSL.

Pabouas nporpamma y4eOHOTo npeaMera «XuMus» pazpaboTaHa U YTBEP)KIEHA B COOTBETCTBUU

¢ TpeOOBAHUAMHU CJIEIYIOINX HOPMATUBHBIX JTOKYMEHTOB:

— ®@enepanpHblil 3akoH O0 oOpazoBanuu B PO ot 29.12.2012 r. (B pegakiuy U3MEHEHU);

— @enepanbHblil  TOCYIAapCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHJAPT OCHOBHOIO  OOIIETro
o0Opa3oBaHus, yTBEPKAEHHBIN MprKa3zoM MuHuctepcTBa oOpa3oBanus U Hayku Poccuiickoit
@enepauu ot 17. 12. 2010r. Ne 1897 (B pen. IlpuxazoB MunoOpnayku Poccum ot
29.12.2014 Ne1644, o1 31.12.2015 Ne1577)

— Ilepeyenp y4eOHUKOB, JOMYLIEHHBIX K HCHOJb30BAHUIO TMPU pEaTU3alUU  HMEIOIINX
rOCy/IapCTBEHHYIO aKKpEAUTAlUI0 00pa3oBaTelIbHBIX MPOrpaMM HauyalbHOrO OOIIero,
OCHOBHOTO OOIIETO, CPeIHEro OOIIero oOpa3oBaHMsI OPraHU3ANUSIMHE, OCYIIECTBIISIOIMIIMHI
00pa3oBaTeNIbHYIO JIeATENbHOCTh, YTBEPKIEHHBIM MpUKa3oM MUHHCTEPCTBA MPOCBEIIEHUS
Poccuiickoit ®eaeparuum ot 20.05.2020 No 254;

— CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K YCIOBHUSAM U
opranuzanuu oOyueHUss B 0OLIE0OPAa30BATENbHBIX YUPESKICHUSAX», YTBEPKIAEHHbBIE
MOCTAHOBJIEHHWEM [ JTaBHOrO rOCYIapCTBEHHOTO cCaHUTapHOTro Bpaya Poccuiickoit deneparuu
oT 29.12.2010 Ne 189 (neiicTByromiasi peJakiuusi ¢ W3MEHEHUSMH W JIOTIOJHEHHUSIMH OT
29.06.2011 r., 25.12.2013 r., 24.11.2015 r.);

— Ilpumepnass ocHoBHas oOpa3oBareibHas MPOrpaMMa OCHOBHOTO OOIIEro 00pa3oBaHUs
(omoOpena pemienneM (enepaibHOTO y4eOHO-METOAMYECKOTO OOBEIUHEHHS IO O0IIeMy
obOpazoBanuto, mpotokoa ot 08.04.2015 N 1/15) (pen. ot 28.10.2015 1.).

— OcHoBHas oOpa3oBarenpHasi IPOrpaMMa OCHOBHOI'O 00I11ero 00pa3oBaHus MyHHUIIUIIAIBEHOTO
ABTOHOMHOTO 00pa30BaTEIbHOIO YUpekJIeHHUs 3a03epHOM cpeaHeil o0iieoOpazoBaTelbHON
IIKOJIBI C YTIyOJEHHBIM M3ydeHHEeM OTACNIbHBIX mpeameToB Nel6 1. Tomcka (YTBepkaeHa
28.08.2020 r.).

Yy4eOHuKuU:

INa6puensu O.C. Xumus yu. 8kt ®I'OC , 6-¢ uza. crepeotwr., poda.

INa6puensu O.C. Xumus, yu. 9xin ®I'OC, 6-e uza., crepeorurr., Jpoda.

I'naguvie yenu ocHoenozo obuezo odpazosanus:
1) dbopMupoBaHue MEIOCTHOTO MPEACTAaBICHUS O MHUpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUSIX, YMEHUSIX U CIIOCO0aX AeATeIbHOCTH;
2) mpuoOpeTeHHe ONbITa pPa3HOOOpa3HOW JEATeIbHOCTH, T[IO3HAHUS M CaMOIIO3HAHUS;
3) MOArOTOBKAa K OCYILECTBICHHIO OCO3HAHHOTO BBHIOOpA MHIMBUAYAIbHON 00pazoBaTENbHOMN
WK PoQecCUOHANTBHON TPAEKTOPHUH.

Bonpiioit Bkiag B TOCTH)KEHHUE TIIABHBIX IIeJIell OCHOBHOTO 00IIero 00pa3oBaHus BHOCUT
M3Yy4YeHHE XUMHH, KOTOPOE MPU3BAHO 00ECTIEUUTh PEIICHHE CIASAYIOIINX Yelell:
1) dopmupoBaHue CHUCTEMBI XMMUYECKHMX 3HAHUH KaKk KOMIIOHEHTa €CTECTBEHHO-HAyYHOU
KapTUHBI MUDa;
2) pa3BUTHE JUYHOCTH OOy4aromuxcs, GOpMUPOBaHUE Yy HUX I'YMaHHUCTUYECKUX OTHOLICHUN U
HKOJIOTHYECKH 11eJIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOH JEATEIBHOCTH;
3) BbIpa0OTKa MOHMMAaHHs OOIIECTBEHHONH MOTPEOHOCTH B PpA3BUTHUM XHMHHU, a TaKKe
(dbopMupoBaHHE OTHOIIEHUS K XMMHMHM KaK K BO3MOXKHOW o0OjacTu Oyaymied NpakTHYecKOn
NeATeNbHOCTH;



4) dopmupoBaHue yMmeHHUs O€30MacHOrO OOpalleHHs C BEIIECTBAMHU, HCIOJIb3yeMbIMU B
[MOBCEAHEBHOM KU3HU.
OcHoOBHBbIE 3@0auu U3y4EHNs] XUMUU B IIKOJIE:

V' (opmuposame y 00y4AIOIMXCA YMEHUS BUJIETh W TOHMMATh [EHHOCTh O00Opa30BaHMs,
3HaYMMOCTh XHMHYECKOTO 3HAaHUS Ui KaXJOTO YeJOBEKa HE3aBUCHUMO OT €ro
podecCHOHATBHON IeATEITFHOCTH;

v (hopmuposame TpEACTABICHUS O XUMHYECKON COCTAaBISIOIICH €CTECTBEHHOHAYYHOM
KapTUHBI ~MHUpPa; YMEHHS OOBSCHATH OOBEKTHI W  TPOLECCHl  OKPY)KAIOLICH
JEeWCTBUTEIILHOCTH, UCIIOJIB3YS ISl 3TOTO XUMHUYECKUE 3HAHUS;

v’ oenadesamv METOJAMH HAYYHOTO TO3HAHUS JJIsi OOBSICHEHUS XUMHUYECKUX SBJICHUN U
CBOWCTB BEIIECTB, OICHKH POJH XHMHUA B DPAa3BUTUU COBPEMEHHBIX TEXHOJIOTUH H
MOJTy4eHUH HOBBIX MaTEepPHAJIOB;

v’ socnumeisames yOEKIECHHOCTh B TMO3UTUBHOW pOJIM XHUMHHM B YKHU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH TI'PaMOTHOTO OTHOIIEHHS K CBOEMY 3[0pOBbIO U
OKpYKarollen cpere;

v npumensime TIONYYEHHBIE 3HAHUS JUIL OE30TACHOIO WCIIOJIB30BAHMS BENIECTB |
MaTepHAJIOB B OBITY, CEJTLCKOM XO3SWCTBE W Ha MPOMU3BOJICTBE, PEHICHUS MPAKTUIECKAX
3a7a4d B TMOBCEIHEBHOW KU3HU, PEAYNPEKICHNS SIBICHHUA, HAHOCSINX BPE 3I0POBBIO
YeJI0BEKa U OKPYKaIoLIEeH Cpee;

v’ paszéueéams TO3HABATEJIbHbIE WHTEPECHI, WHTEIEKTYalbHBIE W TBOPYECKHUE
CIIOCOOHOCTH yYalIuXcs B MPOIECCe U3YUCHHUS UMW XUMUYECKON HAyKH W €€ BKJIaja
B COBPEMEHHBI HAyYHO-TEXHUYECKHUN MPOTPECC;

V' (opmuposame BaXKHEWIINE JIOTUYECKUE OINEPAl[MM MBINUIEHUS (AHAINU3, CHHTE3,
00oOmenne, KOHKpeTHU3aIusi, CPaBHEHHWE W Jp.) B MpoIlecce MO3HAHUS CHCTEMBI
BOXHEUIIMX TMOHSATHI, 3aKOHOB M TEOPUM O COCTaBe, CTPOEHHMH M CBOMCTBax
XUMUYECKHUX BEIIECTB;

v’ oenadesamo KITFOUEBBIMU KOMITETEHIIUSIMU (yueOHO-TI03HABATEIbHBIMU,
MHPOPMALMOHHBIMU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHHKATUBHBIMU).

KoppexkunonHbie 3a1a4n:
- IPEIOCTABUTh BO3MOKHOCTh YUEHUKY OBJIAJICTh Oa30BBIM COJICpKAHUEM OOYYCHHS, TOBBIIIATH
MOTHBAIMIO K 00yICHHIO;
- co3JaTh YCIOBUS JJIsi Pa3BUTHS y4allerocss B CBOEM IEPCOHAIBHOM TEMIIE, UCXOIS U3 €ro
00pa3zoBaTeNIbHBIX CIIOCOOHOCTEH U HHTEPECOB;
- Pa3BUTh MBIIUICHHE, TaMATh, BHUMaHHUE, BOCIPUITHE YEPe3 MHIAWBUAYAIbHBIA pa3JaTOUYHBIN
Marepua;
- OCYIIECTBISITh KOPPEKIUIO HAapYIIEHWH YCTHOM peuYd, KOPPEKUHUI0 MU MPOPHIAKTUKY
HapYIICHUI YTSHHSI U TUChMa;
- pa3BUBATh CO3HATEILHOE HCIIOIb30BAHKE SI3BIKOBBIX CPE/ICTB B PA3IIMYHBIX KOMMYHUKATUBHBIX
CUTYAIUSIX C LENbI0 peann3alii MOJHOEHHBIX COIUANBHBIX KOHTAKTOB C OKPYXKAIOIINMHU;
- obecrieynBaTh OOydaroleMycsl YyCHeX B pa3lUYHBIX BUIAX JEATEIBHOCTH C LENbI0
MpeIyNnpeXIeHUs] HEraTUBHOTO OTHOIICHHUS K yueoe.

CormnacHo TpeOOBaHUSAM CTAaHAAPTA MPH M3YYEHUHM XUMHUH OCYLIECTBIISIOTCS CIEAYIOUINE 6UObL
KOHmMpONA 3HAHUWI: BXOMSIIUN, TPOMEKYTOUHBIA, WTOTOBBIH KOHTPOIb. Bxoodawuil KoHmMpo/b
MIPOBOAMTCS B Hayayie y4eOHOro rofa M PacCyUTaH Ha ITOBTOPEHHE TEM, MPOWUIECHHBIX B MPEAbLIYIIEM
knacce. [Ipomedicymounviti KOHmMpos TPOBOAUTCA IO OKOHYAHWUM H3YYEHHUS TE€M W 110 YETBEPTSIM:
YETBEPTHAsI OLIEHKA CTABUTCS HA OCHOBAHMM HE MEHEE TPEX OLIEHOK. Mmo2o6biti KOoHmpob ABISIETCS
o0s3aTenbHBIM. B KOHIlE y4eOHOro roja BBICTABJISIIOTCS MTOTOBBIE TI'OJOBBIC OLEHKH Ha OCHOBAaHUH
YETBEPTHBIX OLIEHOK, KaK CPEAHMUH pe3ysbTaT 3a JaHHBINA Nepuoj. B ciydae crnopHOW OLlEHKH, OLEHKa
BBICTABJIAETCS B MOJIBb3Y YUEHHKA.



@Oprl KOHmpoJa. TECTbl, 3a4€Thl, KOHTPOJILHLIC pa60TI)I, CCMHHAPHI, KOH(l)CpCHHI/II/I, 3aliuTa
IIPOCKTOB, 3K3aMCHbI, KOMIIJICKCHAs IIPOBEPOIHAA pa60Ta.

OBIIAA XAPAKTEPUCTHUKA ITPEJIMETA

XuMus, Kak OJHAa U3 OCHOBONOJAramIUX o00JIacTeil ecTeCTBO3HAHUS, SIBISIETCA
HEOTHEMJIEMON YacCThI0 00pa3oBaHuUs IIKOJIBHUKOB. I1IKONBHBIN Kypc XMMHUHM BKIIOYAET 00beM
XUMUYECKUX 3HAaHUH, HeOOXOAMMBIH JUIT (OPMHUPOBAHUS B CO3HAHUHU MIKOJHHUKOB XUMHUYECKON
KapTUHBI MHpa. XHUMHYECKOoe 00pa3oBaHHWE HEOOXOIMMO TAKKE Ui CO3JAaHUs Y IIKOJIBHUKA
OTYETIMBBIX IIPEACTABICHUM O pOJIM XHMHM B PEUICHUU OKOJOTMYECKHX, CBIPHEBBIX,
SHEPTEeTUYECKUX, IMPOJOBOJILCTBEHHBIX, MEIUIMHCKUX TMpolieM dyenoBedecTBa. Kpome ToroO,
OTpe/IeNIEHHbI 00beM XUMUYECKUX 3HAHUN HEOOXOAMM Kak JUIsl TIOBCEHEBHOM >KM3HH, TaK U
JUI AEATEIbHOCTH BO BCEX 00MACTAX HAayKH, HAPOJAHOIO XO34HCTBA, B TOM YMCJIE HE CBSI3aHHBIX
C XUMHUEU HEMOCPEACTBEHHO.

N3yyas xumuro, ydammecs y3HarT O MaTepUaJIbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO
MHpa, OOYCIOBJIEHHOCTH CBOWCTB BELIECTB MX COCTaBOM M CTPOEHHEM, IO3HABAEMOCTH U
MIPEACKA3yEMOCTH XUMHWYECKUX sBIEeHUW. [lodTOMy KakIblii 4YelnoBEK, >KMBYIIMH B MHpE
BEIIECTB, JOJKEH HMETh OCHOBBI ()YHIAMEHTAIbHBIX 3HAHUM N0 XUMUU (XUMHYecKas
CUMBOJIMKA, XWMHUYECKHE TOHATHS, (DaKThl, OCHOBHBIE 3aKOHBI M TEOPHUH), MO3BOJIIOIINE
BbIPA0OTATh MPEACTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUH, MPEBPALICHUIX, TPAKTHUECKOM
HCII0JIb30BAHUH, a TAK)Ke 00 OMACHOCTH, KOTOPYIO OHU MOTYT IPEJICTABIIATD.

N3ydyeHne cBOWMCTB BELIECTB W HX MPEBpAILlEHUH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBITIIUICHNSI, a TIpaKTH4ecKass paboTa ¢ BemecTBaMHu (J1a0OpaTOpPHBIC OMBITHI) — TPYAOIIOOHIO,
aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XMMuHM ydamiuecs MOJy4daroT MPEICTABICHUS O
METONAax TIO3HAHMS, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HAyK - OKCICPUMEHTAJIbHOM U
TEOPETUYECKOM.

[ToaToMy B paboueii mporpaMMe N0 XUMUH HALUIA OTPAKEHUE OCHOBHBIE codepircamenbHble
AUHUU:

v’ eewjecmeo — 3HaHUS O COCTaBE M CTPOCHHM BEUICCTB, WX BAKHEHIINX (U3MIECKUX U
XUMUYECKHUX CBOMCTBAX, OMOJOrMUECKOM JEHCTBUM;

v Xumuueckas peaxyus — 3HaHHA 00 YCIOBHAX, B KOTOPBIX MPOSBISIFOTCS XUMHYECKHE
CBOICTBA BELIECTB, ClI0CO0AX yIpPaBICHUS XMMUYECKMMHU IIPOLIECCaMU;

v npumenenue eéewjecme — 3HaHWS U OINBIT MPAKTHYECKOW JESTEILHOCTH C BEIIECTBAMH,
KOTOpbIE€ HanboJsee 4acTo ynoTpeOIIsatoTCs B MOBCEIHEBHON JKU3HHU, IIMPOKO UCHOJIb3YIOTCS
B IIPOMBIIIJIEHHOCTH, CEJILCKOM XO351CTBE, HA TPAHCIIOPTE;

v A3bIK Xumuu — CHCTEMa BAKHEWIINX MOHATHI XUMHUA ¥ TEPMUHOB, B KOTOPBIX OHH
OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YUCIE U
TPUBMAJIbHbIE), XUMHUYECKHE (OpPMYJIbI M YpaBHEHHUs, a Takke IIpaBUia IepeBoJa
MH(GOPMAIIUU C €CTECTBEHHOTO S3bIKa HA A3bIK XUMHUH U 0OPaTHO.

IlockoJIbKy OCHOBHBIE COJEp)KATEIbHBIE JIMHMM WIKOJBHOTO Kypca XUMHUU TECHO
IIEPEILIETEHBl, B IPOTpaMME COJEpXKaHUE IPEACTABICHO HE IO JMHMUAM, a 10 pasfieiam:
«OCHOBHbIE  TOHATUS ~ XUMUH  (YPOBEHb  ATOMHO-MOJIEKYJSIPHBIX  IPEJICTABICHHH)»,
«Ilepuoguyeckuil 3aKOH M IEpUOAMYECKAs CHUCTEMa XUMHUYecKux odnemeHtos . M.
MenneneeBa. CTpoeHue BeniecTBa», «MHOroodbpazue XMMHUYECKHX peakiui», «MHorooodpasue
BEILIECTBY.

Kypc xumuu 8 kinacca uzydaeTcs B JBa dTarna.

v' TlepBbIii 3Talm — XUMHUSI B CTaTHKE, HA KOTOPOM PAacCMAaTPUBAIOTCSI COCTaB U CTPOCHUE
aToMa M BelecTBa. Ero 0CHOBY COCTaBIIIOT CBEJCHHS O XUMUYECKOM 3JEMEHTE U hopMax
€ro CyLIeCTBOBAaHMS — aTOMax, U30TOIAX, HOHAX, POCTHIX BEILIECTBAX U MX BAXKHEUIIUX
COEMHEHUAX (OKCHAAX M JAPYTrUX OMHAPHBIX COEJUHEHUSX, KHCIOTaX, OCHOBAHMAX U
COJIfIX), CTPOCHUHU BEUIECTBA (TUIIOJIOTMH XUMHUYECKUX CBs3€H M BUAAX KPUCTAIIIUYECKHX
pelIeToK).



v Bropoii 3Tamn — XUMUsl B JUHAMHKE, HA KOTOPOM YYaIllHeCs 3HAKOMSTCSA ¢ XUMHYECKUMHU
peaknusMu Kak (yHKOUMEH cocTaBa M CTPOCHHMS YYaCTBYIOIIUX B XHMHYECKHX
MPEeBpAIEHUSIX BEIIECTB M WX Kiaccupukanuu. CBOMCTBA KUCIOT, OCHOBAHUNA U COJIEH
cpa3y paccMaTpHUBAIOTCA B CBETE TEOPHH JIICKTPOJIUTHYECKOW nucconumanuu. Kpome
3TOT0, CBOWCTBA KHUCIOT M COJICH XapaKTEpPU3YIOTCS TAaKKe€ B CBETE OKHUCIUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX MPOIECCOB.

B kypce 9 kmacca BHawane o0000mIaroTcs 3HAHHMS ydallMXcs IO Kypcy 8 Kiacca,
anogeo3oMm kotoporo sBisercs Ilepmommueckmit 3akoH u Ilepumommueckass cucrema
xumuueckux osnementoB J[. M. MenneneeBa. Kpome Toro, 0000miamTcs CBEICHHUS O
XUMHYECKUX PEAKIUAX M HUX KIacCH(PUKAUUU — 3HAHHUS 00 YCIOBHSX, B KOTOPBIX IpO-
SABJISIIOTCS XMMHYECKHE CBOWMCTBA BEIIECTB, M CIOCO0AaX YIpaBIEHUS XHUMHYECCKUMHU
mporeccaM. 3aTeM paccMaTpUBAIOTCS OOIIME CBOWCTBA META/UIOB W HEMETAaJlJIOB.
[IpuBoasATCS CBOWCTBA MIEIOYHBIX U HIEIOYHO3EMENFHBIX METAIOB M TaJOr€HOB (TPOCTHIX
BEIIECTB M COCIMHEHUN), KaK HamboJjee SPKUX MPECTABUTENEH ITHX KIACCOB 3JIEMEHTOB, H
WX CpaBHHUTENbHAs XapakTepHucTUKa. B Kypce moapoOHO paccMaTpUBAIOTCSl COCTaB, CTPOCHHE,
CBOWCTBA, TMOJyYeHHE W TMPUMEHEHWE OTIEIbHBIX, BAXHBIX B XO3AWCTBEHHOM OTHOIICHUH
BEIECTB, 00pa30BaHHBIX AJIEMEHTAMH 2—3-TO MEPHOJIOB.

MECTO XUMHHU B YYEBHOM IIVIAHE

Oco0OeHHOCTH COJIEp)KaHUs Kypca «XUMUS» SBISIOTCS TJIABHOW MPUYMHOM TOTO, YTO B
6a3ucHOM ydeOHOM (00pa3oBaTeNbHOM) TUIAHE 3TOT MPEAMET TMOSBIISETCS TOCISTHUM B PSIy
€CTECTBCHHOHAYYHBIX JIUCIIUTIINH, IIOCKOJIBKY IS €T0 OCBOCHUS MKOJBHUKH JOJDKHBI 00J1a1aTh
HE TOJIbKO OTIPEJCIICHHBIM 3allacoM IPEJABAPUTEIIBHBIX €CTECTBEHHOHAYYHBIX 3HAHWH, HO W
JOCTaTOYHO XOPOILO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM.

PaGouas mporpamMma Kypca XMMHUU JUIsi OCHOBHOW IIKOJIBI pa3paboTaHa C Y4eToM
MEPBOHAYANBHBIX MPEICTaBICHUN O MHUpPE BEIIECTB, MOJYUEHHBIX Yy4YalllUMHCS B HadallbHON
IIKOJIE MPU U3YYEHUU OKPYXKAIOLIEr0 MUpa, U MEXIIPEIMETHBIX CBsi3el ¢ Kypcamu ¢usuku (7
Kiacc), onosoruu (5-7 kmaccel), reorpaduu (6 Kiracc) U MaTeMaTHKH.

[Ipennaraemas mporpaMma, XOTsi U HOCUT OOIIEKYJIbTYPHBIM XapakTep U HE CTaBUT
3a7a4y npodeccuOHANbHOW MOATOTOBKM OOYYaIOUIMXCS, TEM HE MEHeEe, I03BOJIET UM
OTIPEIEIUTHCS C BEIOOPOM Mpoduiiss 00ydyeHus B CTapiiel mIKoJe.

B coorBercTBUM C 6a3ucHBIM y4eOHBIM IJIAaHOM Ha H3ydyeHHe XUMHUU B 8§ W 9 Kiacce
OTBOJUTCS MO 2 4Yaca B Heaento, 68 4YacoB B roji, Mpu HOPMATHUBHOU MPOAODKUTEIHHOCTH
yueOHOro rojga B 34 y4ueOHBIX Hemenab. TakuMm o0Opa3oM, BpeMsl, BbIAeIseMOe pabouei
MporpaMMol Ha U3ydyeHHE XUMUU B 8-9 kitaccax, cocraBisier 136 yacos.

JanHasi ajanTMpoBaHHas mporpamma BapuanTa 7.1 anpecoBana oOyuarwmmumcs ¢ OB3
rpynnsl  3[IP  (3GameIeHHO-ICMXMYECKOI0 Pa3BUTHA) KOTOpPbIe XapPaKTepPHU3YHTCH
HEJO0CTATOYHOU MO3HABATENbHOM aKTUBHOCTHIO, YTO B COYETAHUU C OBICTPOM YTOMIIIEMOCTHIO U
HCTOIIAEMOCTBIO MOKET CEPhe3HO TOPMO3UThH UX O0yUEHUE U pa3BUTHE.

bricTpo HacTymaromiee yTOMIIEHHE NaHHOM KaTeropuu oOydarouuxcs MNPUBOAUT K IOTEpe
paboTOCTIOCOOHOCTH, BCIEACTBHE YEro y YYEHHUKOB BO3HHMKAIOT 3aTPYAHEHHUS B YCBOCHHUU
yueOHOoro matepuana. OHU He YAEPKUBAIOT B MaMATH OOJBINOE KOJHYECTBO MaTepuaia,
MIPOJIMKTOBAHHOE IMPEAIOKEHNE, 3a0bIBAIOT CII0BA; TOMYCKAIOT HEJeTble OMMOKN B MUChMEHHBIX
paboTax; OKa3bpIBaIOTCS HECHOCOOHBIMH OILIGHUTh pE3yabTaThl CBOUX JCWUCTBUIN; HX
mpeacTaBieHus 00 OKpykaromeM Mupe HemocraroyHo mupoku. Jetu ¢ 3IIP nHe wmoryr
COCPEIOTOUUTHCA Ha 3aJaHUM, HE YMEIOT NOJYMHATH CBOM JEHCTBUS MpaBUJaM, COAEpKAIIUM
HECKOJIBKO YCJIOBHUH. Yyaliuecs: JaHHOM KaTeropud HE YMEIOT IUIAHMPOBAaTh CBOM JEHCTBUS,
KOHTPOJIMPOBATh UX; HE PYKOBOJACTBYIOTCSI B CBOEU JEATEIBHOCTH KOHEUHOM II€JIbI0, YacTO
«TIePECKAKUBAIOT» C OJTHOTO Ha JIPyroe, He 3aBEepIINB HauaToe. ¥ MHOTHX U3 HUX MpeoOiIaaatoT
WUrpoOBble MOTHUBBI. YacThle Mepexojpl OT COCTOSIHUS AaKTMBHOCTH K TOJHOM WM YaCTUYHOU



MACCUBHOCTH, CMEHa pabounx 1 HepabounX HACTPOCHUN TECHO CBS3aHA C HEPBHO-TICUXUYECKUM
COCTOSIHUEM M BO3HHUKAIOT MOPOl 6€3 BUAUMBIX IPUYHUH.

OpHako M BHEIMIHHE OOCTOSTENBCTBA, HANpPUMEp, TAaKUE, KakK CJIOXKHOCTb Marepuaa,
HEOO0XOAMMOCTh BBITIOJTHEHUSI OOJBIIOT0 00beMa paldoThl, BBIBOAAT peOEHKAa M3 PABHOBECHH,
3aCTaBJIAIOT HEPBHUYATh W MHOTJA HAJOJITO BBIOMBAIOT €ro M3 pabodero cocrostHus. PabGouee
cocrossaue nereid ¢ 3IIP, BO BpeMs KOTOpOTro OHM CIIOCOOHBI YCBOUTH Y4YeOHBI MaTepual,
KpaTkoBpeMeHHO (15-20 MHHYT), a 3aTeM HacTylmaeT YTOMJIEHME U HCTOLIEHHUE, MHTEpPeC K
3aHATUSM IPONaAaeT, paboTa mpekpamaercs. B cocTosIHMM yTOMIIEHHS Y HUX PE3KO CHIDKAETCS
BHUMAaHHE, BO3HUKAIOT WMIYJIbCUBHBIC, HEOOJYMaHHbIC NIEHCTBHs, B pPa0dOTaxX IOSBISAETCS
MHOJKECTBO OIIMOOK M WCHpPaBICHUN. Y HEKOTOPBIX JIeTei COOCTBEHHOE OECCHIINE BBI3BIBACT
pasapakeHue, Ipyrue KaTerOpHYecKH OTKa3bIBAIOTCS paboTaTh, OCOOCHHO eciu Tpedyercs
YCBOUTH HOBBIM yueOHBINH MaTepHal.

He6onpmolt 00beM 3HaHUN, KOTOPBIM JETSIM yAaeTcss MpUOOpecTH B NEpUOJ HOpMalbHOMU
paboTocrocoOHOCTH, Kak Obl IOBHCAaeT B BO3/AYyXE, HE CBA3BIBACTCA C MOCIEIYIOLIUM
MaTepHuaIoM, HEJAOCTATOYHO 3aKPEIUIIeTCs. 3HaHUSI BO MHOTUX CIIy4asX OCTalOTCs HEMOJIHBIMH,
OTPBIBUCTBIMH, HE CHCTEMATH3UpYIOTCs. Bemen 3a »Tum y jaered pa3sBHBAeTCs KpaHssA
HEYBEPEHHOCTh B CBOMX CHJIaX, HEYJOBIETBOPEHHOCTh YU€OHOU JeSITENbHOCTHIO.

Huskuii ypoBeHb y4eOHBIX 3HAHMI CIYXHUT JOKAa3aTeJIbCTBOM MaJloil MpPOIYyKTHBHOCTH
00y4eHUS JeTeil JaHHOW TPYMITBl B YCIOBUAX 00111€00pa30BaTEIHbHON MIKOJIBI. B cOOTBETCTBUY C
BBIIIIE€ HU3JI0KEHHBIM HE0OX0UM MOUCK 3()()EKTUBHBIX CPEACTB 00YUEeHHUs, TPUEMOB U METOJIOB
paboThl, aIeKBaTHBIX OCOOEHHOCTSIM Pa3BUTHS TAKUX JIETEH.

[annan  adanmuposeannaa  pabouas  npozpamma  YUUmMbIEAem  603MOMCHbIE
3ampyonenusn yuawuxcsa ¢ OB3 (epynnwt 3IIP) ¢ npoyecce ee ycéoenus. 1103ToMy poOBOIUTCS
ajanTanus I[porpamMmbl (YNpoILIEHHE IOJAa4d W CMBICIIOBOIO COJIEpXKaHMUA MaTepuana,
IIPEUI0KEHNE YETKUX AJITOPUTMOB Ul pabOThI, yMEHbIIEHUE 00bEeMa BBIIOIHIEMON YIEHUKOM
paloThI, MCIHOJB30BAHME 3HAKOBBIX CHMBOJIOB ISl OPHEHTAllMM PEOCHKOM B BBINOJIHEHUH
3alaHUil M ITUIAHUPOBAHMMW JEHCTBUM, BBIACICHHE TEM JUId O3HAKOMMTEIBHOIO HW3y4EHUS,
OpraHu3amus MPaKTHYECKUX padoT B (GopMe IEMOHCTpAlMM U Jp.) C COONIOACHHEM BCEX
tpeboBanuit OOIT OOO mKOJIBI U COXpaHEHUEM MPAKTHYCCKUX padOT M IEMOHCTpAITUH.

IIporpamma no3zBouisier ydamumesa ¢ OB3 riay6ke BOCIPUHATH packpblBa€Mylo B Kypce
KapTUHY Mupa. B Temarnueckoe IUIaHMPOBAHHME JIONOJHUTEIBHO BHECEHBI  BOIIPOCHI
po(OpUEHTALIMH, IPAKTUYECKOE IPUMEHEHHE N3yYaeMbIX TEM B OBITY.

Tak, paccMaTpuBarOTCs BONPOCH MPUMEHEHHMsI OMONOTMYECKUX 3HAHMHW OHONIOTMU B OBITY
paccMaTpuBarOTCA Ha ypoKax.

Peanuzanus mporpaMMel NpEeAINonaracT MPUMEHEHHE Ha YPOKaxX KOPPEKIMOHHO-Pa3BUBAOIINX,
MH(GOPMALIMOHHO-KOMMYHUKATHUBHBIX, 00BSICHUTEJIBHO-UIUTIOCTPATUBHBIX U UTPOBBIX
NearOTMYECKUX ~ TEXHOJIOTMH,  KOTOpble  CHOCOOCTBYIOT  Pa3BUTHIO  3JIEMEHTapHBIX
MBICITUTEIIBHBIX ONepanuii (CpaBHEeHHE, O0O0O0OIICHHME, aHaIKW3), BOCIOJHEHHIO IPOOEIOB B
3HAHMAX y MIKOJIBHUKOB ¢ OB3.

OCHOBHBIMH HANIPABJICHUAMH B KOPPEKIMOHHOI padoTe ABJISIIOTCH:

- YIOBJIETBOPEHHE 0COOBIX 00pa3oBaTeNbHbIX NOTpeOHOCTEH, 0Oyyaromuxcs ¢ 3I1P;

- KOPPEKIMOHHAs ITOMOIIIb B OBJIaIEHUU 0a30BBIM COJIEp)KaHUEM OOYyUEeHHS;

- pa3BUTHE NIO3HABATEJIBHOM IEATENBHOCTH;

- pa3BUTHE YMOLMOHAIBHO-TMYHOCTHON Cephl U KOPPEKLUs €€ HETOCTATKOB;

- (popMupoBaHNE TNO3HABATENBHBIX MHTEPECOB JJAHHOM I'PYIIIBI HIKOJILHUKOB;

- obecrieueHre peOEHKY ycrexa, B pa3JIYHbIX BUJAX AEATEIbHOCTH C LENbI0 MPeAyIpeKICHHS
HEraTUBHOTO OTHOIIEHUS K y4€Oe, CUTyalluM LIKOJIBHOTO OOy4YeHHsl B I€JIOM, IMOBBIIICHUS
MOTHBALMH K IIKOJIBHOMY O0y4YEHHIO.

Jlannas nmporpamMma npeamnoJiaraetr M QepeHupPOBAHHYI0 IIOMOIIb 1JIsi 00y4YalomMXcs ¢
OB3 (rpynnsi 3I1P):

* HaTJISAHO MOAKPEIUIEHHAs] MHCTPYKIUS YYUTENS JUIsl OCBOCHUS pabOThI C KHUT'AMU;

* KapTO4KH ¢ (hoTorpadusaMu sl COCTaBICHHUS COOOIICHMS,;



* MEPEeKOHCTPYMPOBAHUE COJACp)KaHUS Y4eOHOro Mmarepuaja ¢ OpHEHTAllMe Ha 30HY
OMKafIIero pa3BUTUS yICHUKA;

* OTIOpa Ha KU3HEHHBII OTBIT peOEHKA,;

* UCTIOJIb30BAHUE HATJIATHBIX, TUIAKTUYECKUX MaTepPHUajoB;

* UTOT BBICTYIUICHHS YYAIIMXCS 0OCYKIAIOT M0 alTOPUTMY - CIMUEHUS, YICHUK CaMOCTOSTEILHO
OTBEYAET Ha UTOTOBBIE BOIPOCHI (MJIM UCTIONB3YET JAHHYIO EMY OTIOPHYIO CXEMY-aJITOPUTM);

* PEKOHCTPYKIUS YPOKa C OPUEHTHPOM Ha BKIIFOYCHUE Pa3HOOOPA3HBIX HHIMBUIYAIBHBIX (popm
MIPENOAHECCHUS 3aJaHUI;

*HCIIOJIb30BAaHME B TIpolecCe OOydYeHHs BCEX BHJIOB JESATEIBHOCTH — HWIPOBOH, TPYIOBOW,
MIPEIMETHO-TIPAKTHYECKON, YIeOHOH, IyTEM M3MEHEHHs CIIOCO00B MOJauu HHPOPMaIUH;

* HCTIOJIb30BAHUE PA3HBIX (POPM BHEKIACCHOU PabOTHI;

* HCIOJIb30BaHHWE OoJiee IIUPOKOW HATNISAAHOCTH M CJIOBECHOW KOHKPETH3alWh OOIIHX
MIOJIOKEHUH OOJBITUM KOJMYECTBOM HAIJISTHBIX MPUMEPOB W YIPAKHEHHH, IHIAKTHUYECKUX
MaTepHaJIOB;

* UCIIOJIb30BAHME TIPU MpPeoOpa3oBaHMM M3BJICUYEHHONM HHOpMalMM W3 ydyeOHHMKa H
JOTIOJTHUTEIHHBIX MCTOYHUKOB 3HAHUI OTIOPHOW KapThI-CIMYEHUS, OTIOPHOW CXEMBI allTOPUTMa,
BBITIOJTHEHHE 3aJJaHus TIO 00pasiry.

1. NVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA YYEBHOI'O INTPEJIMETA

[Ipy w3ydeHWW XHMHH B OCHOBHOH IIKOJIe 00ECTeUYMBACTCS JIOCTHIKEHUE JIMYHOCTHBIX,
MeTanpeIMETHBIX H IPEJMETHBIX Pe3yIhbTaTOB.
Jluunocmmuoie:
1. B LIeHHOCTHO-OPHEHTAIIMOHHOM cdepe:

v\ BOCIIMTAaHHME 4YYBCTBA TOPIAOCTH 33 POCCHHCKYI0O XHMHYECKYI0 HayKy, T'yMaHU3Ma,
MMO3UTHUBHOTO OTHOIICHUSI K TPYIY, LIETCYCTPEMIICHHOCTH;

V' (hopMHpPOBaHHE IIEHHOCTH 3J0POBOr0 M 0€30MacHOro o0pasa >XM3HM; YCBOCHHUE MpPaBHII
WHIIMBUIYAIHPHOTO ¥ KOJUICKTUBHOTO 0€301MacHOTO TIOBEACHHS B UPE3BBIUYAHHBIX CUTYAITUSX,
YIPOKAIOIIUX KU3HHU U 3JI0POBBIO JIIOJICH;

v' (OpMHUpPOBAHUE DKOJOIHYECKOTO MBIIUIEHUS: YMEHUSI OLIEHMBATH CBOIO JEATEILHOCTh M
MOCTYIKH JAPYTUX JIOACH C TOYKH 3PCHHSI COXPAHCHMsI OKPYKAIOIICH Cpeapl - rapaHTa
YKU3HU M 0J1arornoTyqus JIFoIeH Ha 3eMIie.

2. B TpynoBoii chepe:

v/ BOCHMTaHME TOTOBHOCTM K OCO3HAaHHOMY BHIOOpPY JaibHelinel 00pa3oBaTelbHON
TPacKTOPHH.

3. B no3HaBaTeabHON (KOTHUTUBHOM, HMHTEMIEKTYAILHON) cdepe:

v (hopMHpOBaHHME YMEHHS YIPABIATH CBOCH IMO3HABATENILHOM JIEATETBHOCTHIO;

v\ pasBuTHE COOCTBEHHOIO II€JIOCTHOTO MHMPOBO33PEHMS, IOTPEOHOCTHM M TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCJIE U B PAMKaX CaMOCTOSATEIILHOMN JACSITCIIBHOCTA BHE IITKOJIBI,

v' (hopMHpOBaHHE OCHOB OKOJOTHYECKOM KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJOTUYECKOTO MBIIUICHHUS, Pa3BUTHE OTbITA HKOJOTHUYECKH OPHUEHTUPOBAHHOM
pedIeKCUBHO-0IIEHOYHON U MPAKTUYECKON IESATEIBHOCTH B )KU3HEHHBIX CUTYaIHX.

Memanpeomemnmnuie:

v\ yMEHHE CaMOCTOSTENLHO OMNPEIEIATh e CBOEro OOydeHUs!, CTaBUTh M (POPMYIMPOBATH
i ceOsi HOBBIE 3a/1a4M B yu€Oe W MO3HABATEIbHOU JIESTEIBHOCTH, Pa3BUBATh MOTHBBHI U
WHTEPECHI CBOEH MO3HABATENLHOM IeATEIHHOCTH;

v\ yMEHHE CaMOCTOSATENIBbHO IJIAHUPOBATh MyTH JOCTHIKEHUS II€Je€d, B TOM YHCIIE
aNbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh HamOonee 3(PQeKTHBHBIE CMOCOOBI pPELICHUS
yueOHBIX U MMO3HABATEIHHBIX 33/1aY;

v\ yMEHHE COOTHOCHTH CBOM JEHCTBUS C IUIAHMUPYEMBIMH peE3YJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJb CBOEH JEATEeTbHOCTH B TPOIECCe TOCTIIKEHHUS pe3ylibTara, OMpeesiTh
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crocoObl JeMCTBUI B paMKax MPEAIOKEHHBIX YCIOBUH M TpeOOBaHMA, KOPPEKTHPOBATH
CBOM JICWCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYAIUEN;

YMEHHE OIEHUBATh TPABWIBHOCTh BBINIOJNHEHHMsS] Y4eOHOU 3amgaud, COOCTBEHHBIC
BO3MOKHOCTH €€ PEILEHNUs,

BJIaJICHUE OCHOBAaMHU CaMOKOHTPOJISI, CAMOOILEHKH, MPUHSATUS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOU M MO3HABATEIHLHOU JIEATEIbHOCTH;

YyMEHUE  ONpEAeNsATh TOHATHS, CO37aBaTh OO0OOIIEHUs, YCTaHABIMBATh AaHAJOTHUH,
KJIACCHU(UITIPOBATH, CaMOCTOSITEJIbHO ~ BBIOMpaTh OCHOBAaHUS W  KPUTEPUU IS
KJIAaCCU(PUKAIIMU, YCTAHABIIMBATH MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccyJieHue, yMo3akitoueHue (MHAYKTUBHOE, NEAYKTHBHOE U [0 aHAJIOTHH) W JeNaTh
BBIBO/IBI;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEe0OpPa30BBIBATh 3HAKU U CHUMBOJIBI, MOJIETH U CXEMBI
JUTsI pellieHus yaeOHBIX U MO3HaBaTEIbHBIX 33/1a4;

CMBICIIOBOE YTEHHUE;

YMEHHE OpraHu30BbIBATH YYEOHOE COTPYIHUYECTBO M COBMECTHYIO JCSTEIHHOCTH C
YUYUTENIEM U CBEPCTHUKAMHU; pabOTaTh WHIAMBUAYaJbHO M B TPYIE: HAXOIUTh oOIIee
pelieHue W pazpemarb KOH(JIMUKTBI Ha OCHOBE COIJIACOBAaHHUS TO3WIMNA U ydéTa
HWHTEpecOB; (HOPMYITHPOBATh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE;

YMEHHME OCO3HAaHHO UCIIOJb30BaTh pEUYEBBIE CPEJCTBA B COOTBETCTBUM C 3ajadeit
KOMMYHUKAITUH JIJISl BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH M TOTPEOHOCTEH; MJIaHUPOBAHUS U
peryyisiiui ~ CBOEW  JESATEIbHOCTH;  BJIAJICHWE YCTHOM M  TNHMCbMEHHOM  pEYblo,
MOHOJIOTUYECKON KOHTEKCTHOM pEUblo;

(dhopmMupoBaHUE U PA3BUTHE KOMIETEHTHOCTH B 0OJIACTH WCIOJIH30BaHUS WH()OPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee MKT— xommereHunm);

(¢hopMHUpOBaHHE U PA3BUTHE HKOJIOTUYECKOTO MBILIUICHUS, YMEHHUE MPUMEHSITh €ro B
MMO3HABATEIHPHOW, KOMMYHUKATUBHOHM, COIMAJIBHOM TMpakTHKe | MpodhecCHOHATHHOM
OpHUEHTALINH.

Ilpeomemmnowie:

1. B mo3naBarennHOM cdepe:

v\ ompenensaTh M3ydeHHBIE IOHATUS: OIMUCHIBATL JEMOHCTPALMOHHBIE M CaMOCTOSTENILHO
MPOBEJICHHBIE XUMHUYECKUE SKCIEPUMEHTBI, UCIOJIB3YS JUJII 3TOrO POJHOMU SI3bIK U SI3bIK
XUMHH;

v\ pasnMyarh M3y4EHHbIE KJIACChl HEOPraHMYECKMX COEIAMHEHUM, IPOCTBIE U  CIOXKHBIE
BEIIECTBA, XUMUYECKUE PEAKIIUH, ONTUCHIBATDH UX;

v kinaccu(MUUPOBATH U3yYEHHbIE OOLEKTHI U SBJICHHUS;

v\ Jenath BBIBOABI W YMO3AKIIOYEHHsS W3 HAOIIOJEHHWH, M3Y4EHHBIX XUMHYECKHX
3aKOHOMEPHOCTEW, IMPOTHO3MPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB [0 AHAJOTUHU CO
CBOWCTBAMM M3yYEHHBIX;

v CTPYKTYpUpPOBaTh H3yYEHHBIH MaTepral W XHUMHYECKYI0 HH()OPMAIMIO, MOJYYEHHYIO W3
JOPYTUX UCTOYHUKOB;

v\ MOJEIMpOBaTh CTPOEHHUE aTOMOB DJIEMEHTOB 1-3 MEPHOJIOB, CTPOEHHE MTPOCTHIX MOJIEKYIT;

2. B IIeHHOCTHO-OPHEHTAIIMOHHON cdepe:

v\ aHaJIM3UpOBaTh M OIEHWBATh IOCIEJACTBUS JUIS OKPYKAMOMIEH cpeibl OBITOBOM U

HpOHSBOI[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C r[epepa60TI<017I BCIICCTB,

3. B tpynoBoii cdepe:

v

IpOBOAUTD XUMHUYECKUMN OKCIICPUMCHT,

4. B cdhepe 0€30I1aCHOCTH JKU3HENEATEILHOCTH

v
v

pa3nuyarth omnacHsle U O€30MacHbIC BEIECTBA,
OKa3bIBaTh TEPBYIO MOMOIIb NPU OTPABICHMSX, 0KOTAaX M JPYTMX TpPaBMax, CBA3AHHBIX C
BEIIECTBAMU U J1a00PaTOPHBIM 000PYIOBAHUEM.

BbInycKHMK Hay4YuTCs:

v

HCIIOJIB30BAaTh npru  XapakTCPUCTUKE  BCIICCTB  TOHATHUS: «aToM», «MOJICKYJIa»,
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«XUMHUYECKHM JJIEMEHT», «XUMHUYECKUW 3HAK, WIHM CHUMBOJ», «BELIECTBO», «IPOCTOE
BEIIECTBO», «CJIOXKHOE BEIICCTBOY», «CBOMCTBA BCIICCTBY», «XUMHMUCCKUC SBIICHUS,
«(uzndeckue siBIEHUSD», «KOIDPHUIIMEHTHI», «KAHACKCHI», KOTHOCUTEIbHAS aTOMHAs Maccay,
«OTHOCHUTENbHAS MOJICKYJISIPHAS MAacCay, «MacCOBast 10J1s DJIEMEHTa;

cB0OOIHO BiageTh xuMuuyeckumu cumBosiamu: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg,
Na, O, P, S, Si, Zn;

oOpamarbcsi ¢ J1a0OpaTOpHBIM OOOPYIOBAaHHMEM W HArpeBaTeIbHBIMU MPUOOpaMHU B
COOTBETCTBHUHU C MPaBUJIAMU TEXHUKH O€30MacHOCTH;

BBITIOJTHATh ~ MPOCTEHIIME TpHEeMbl paboThl ¢  Ja0OpaTOpHBIM  00OPYIOBAHUEM:
71a00paTOPHBIM IITATHBOM; CIIUPTOBKOM;

KJIaCCH(HUIIMPOBAThH BEIIECTBA TI0 COCTABY Ha IPOCTHIE U CIIOKHBIC,

pa3nuuarh: Tella ¥ BEIIeCTBa; XUMUUYECKHUH 3JIEMEHT U MPOCTOE BEIIECTBO;

OTUCHIBATh: (POPMBI CYIIECTBOBAHUS XHUMHUYECKHUX OJJIEMEHTOB (CBOOOJHBIE AaTOMBI,
MPOCThIE BELIECTBA, CIOXHbIE BellecTBa); TabunuHyto popmy [leproanueckoil cucTeMbl
XUMHYECKUX DJIIEMEHTOB; MOJIokKeHue sneMmeHTa B tabnuie .M, MenaeneeBa, HCTIOIb3ys
TIOHSITHUS «TIIEPUOI», «TPYIINAY, «TJIaBHAS MOJATPYINay, «1000YHas MOATPYINaY; CBOWCTBA
BEIIECTB (TBEPABIX, )KUJIKHUX, Fa3000pa3HbIX);

O00BSACHATH CYINIHOCTh XMMUYECKHX SIBJICHHH (C TOYKH 3PEHHS aTOMHO-MOJICKYIISIPHOTO
YYEeHUsI) U UX MPUHIUITUATIBHOE OTINYNUE OT (PU3UIECKUX SIBJICHHUI;

XapaKkTepHU30BaTh.  OCHOBHBICE  METOJBl  HM3YYCHHUS  €CTECTBEHHBIX  JIMCHIMIUINH
(HabmrogeHue, IKCIEPUMEHT, MOJEIUPOBAHNE); BEIIECTBO MO €r0 XUMHYECKOUN GopmyIie
COTJIaCHO IUIaHy: KA4eCTBEHHBIM COCTaB, THI BellecTBa (IPOCTOE WM CJIOXKHOE),
KOJIMYECTBEHHBIH COCTaB, OTHOCHUTENbHAs MOJICKYJsSpHAs Macca, COOTHOIIEHHE Macc
3JIEMEHTOB B BEIIIECTBE, MAaCCOBBIE JIOJIM AJIEMEHTOB B BEIIECTBE (JJIsI CIIOKHBIX BEIIECTB);
pOJb XUMHH (TIOJOKHUTEIBHYIO U OTPHUIATEIbHYIO) B )KM3HHU YEJIOBEKa, apTyMEHTHPOBATh
CBOE€ OTHOIIICHHE K 3TOU IpoOIeme;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYIAPHYIO MAacCy BEIIECTBA M MAacCOBYIO JOJIIO
XHMHYECKOTO dJIEMEHTAa B COCIMHECHUAX;

MPOBOJUTH HAOJIOICHUS] CBOMCTB BEIIECTB U SIBJICHHH, TIPOUCXO ISIIUX C BEIIECTBAMMU;
coOM0IaTh TMpaBUJIa TEXHUKHW O€30MacHOCTH TPH MPOBEACHUM HAONIOACHUN W
J1a00PAaTOPHBIX OIBITOB.

KCIOJIb30BATh MPU XAPAKTEPUCTUKE AaTOMOB TOHATHUS: «IIPOTOH», «HEHUTPOH», «IIJICKTPOH,
«XUMHUYECKHH  DJIEMEHT», «MacCOBOE YHCIIO», «HU30TOID», <«BJIEKTPOHHBIM  CIIOI»,
(QHEPTreTHUYECKU  YPOBEHBY», <«DJIEMEHTBI-METAIIbIY),  <«BJIEMEHTBI-HEMETAIJIbIY;, MPHU
XapaKTepPUCTUKE BEILECTB MOHSTUS «MOHHAS CBS3bY», «MOHBD», «KOBAJEHTHAS HEMOJSpPHAS
CBSI3bY», «KOBAJICHTHAs MOJISIPHASL CBS3bY, <OIEKTPOOTPHULIATEIIBHOCTE», «BAJICHTHOCTHY,
«METaJNINYSCKAs CBI3bY;

OIKCHIBaTh COCTaB M CTPOCHUE ATOMOB AJIEMEHTOB C MOPSAJIKOBBIMH HOoMepamu 1—20 B
Ilepuoanueckoit cucrteme xumuueckux 3neMeHToB J[. 1. MeHneneena;

COCTaBJISITh CXEMbl PACIPENICTCHUS JIEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM B 3JEKTPOHHOU
000JI0YKEe aTOMOB; CXEMbl OOpa30BaHUS pPa3HBIX THUIIOB XHMHUYECKOW CBsI3U (MOHHOM,
KOBAJICHTHOM, METaJUTHYECKOM );

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB XUMHUYECKHX 3JIEMEHTOB (3apslioB sIep
aTOMOB, YHCJIa DJJEKTPOHOB Ha BHEUIHEM »JJEKTPOHHOM CIJIO€, YHCIO 3alOIHSEMBIX
JNIEKTPOHHBIX CIIOEB, pAAUYC aTroma, JJIEKTPOOTPHULATEIbHOCTh, METAIIMYECKUE |
HEMETAINTMYEeCKHe CBOICTBAa) B MepuojJax U rpymnmax (IJIaBHBIX — TOJTPYIIAax)
[Iepuonnueckoit cucrteMbl XUMH4YecKux anemMeHTOB [[. M. MenneneeBa ¢ TOYKM 3peHHUs
TEOPHUH CTPOEHUS aTOMa;

CpaBHUBATh CBOMCTBA AaTOMOB XUMHYECKUX 3JIEMEHTOB, HAXOISALIMUXCS B OJHOM MEPUOJE WU
rinaBHou noarpymnmne Ilepuoauueckoin cucreMbl XuMuueckux aneMeHToB JI. . Menneneesa
(3apsiioB  Allep aTOMOB, YHUCJA DJCKTPOHOB HAa BHEIIHEM OJJIEKTPOHHOM CJIO€, YHCIIO
3alO0JIHAEMBIX  JJIEKTPOHHBIX  CIIOEB,  paguyC  aroMa, 3JIEKTPOOTPULIATEIHHOCTD,
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METAJUTMYECKUE U HEMETAJUINYECKUE CBOMCTBA);

JaBaTh XapaKTEPUCTHUKY XUMHUYECKHUX 3JIEMEHTOB MO UX MmojoxkeHuto B Ilepuoamueckoit
cucteMe xumudeckux snemeHtoB JI. M. MenneneeBa (XuMUUYECKMM 3HAK, MOPSAKOBBINA
HOMEp, MEepuo, Ipymmna, MoArpymnna, OTHOCUTEIbHAsT aTOMHAs mMacca, CTPOCHHUE aTtoMa —
3apsa  sipa, YHCIO TPOTOHOB W HEUTPOHOB B sjApe, OOIIEe YHCIO JJIEKTPOHOB,
pacrpeiesieHrue IEKTPOHOB MO AIEKTPOHHBIM CJIOSM);

OTIPEICIIATh THUI XUMHUYECKOU CBSI3H IO (JOPMYJIC BEIIECTBA;

MIPUBOUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMU XUMHYECKOU CBSI3H;

XapaKTepU30BaTh MEXaHW3MBI OOpa30BaHHs KOBAJICHTHOW CBsS3U (OOMEHHBIN), WOHHOU
CBSI3H, METAJNIMICCKOM CBS3H,

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U: COCTAB BEIIECTBA - TUII XUMUUECKOU CBSI3H;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COSAMHEHHH 10 BAJICHTHOCTH;

HaxOJIUTh BAJICHTHOCTh JIEMEHTOB 10 (hopmysie OMHAPHOTO COETUHEHUSI.

WCIIONb30BaTh TIPH XapAaKTEPUCTUKE BEIIECTB TMOHATHSA: «METAJIbD), «IUIACTHYHOCTDHY,
«TETUTOTIPOBOTHOCTHY, «QIEKTPOTPOBOTHOCTHY, «HEMETAJLITBI», «aIIOTPOTIHSY,
«aJJIOTPOITHBIE BUAOU3MEHEHHUS WU MOIUPUKAIIAN;

OTIMCHIBATh TMOJIOKEHUE JIEMEHTOB-METAJJIOB U 2JI€MEHTOB-HeMeTauioB B [lepuoandeckoit
cucteMe XxuMudeckux ayemenToB 1. V1. Menzaeneena;

KJIacCU(HUITMPOBATH MPOCTHIE BEIIECTBA HA METAJIBI M HEMETAJIJIBI, SJICMEHTHI;

OTIPeNIeTSATh MPUHAIIC)KHOCTh HEOPTraHWYECKUX BEIIECTB K OJTHOMY U3 W3YYCHHBIX KJIACCOB
— METaJUTbl 1 HEMETALIIBI;

JTIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS TTPOCTHIX BEIIECTB HA METAJJIBI M HEMETAJLIHI;
XapaKTepU30BaTh 00MKe (PU3NUECKUE CBOMCTBA METAIIIIOB;

yCTaHaBIUBATh NMPUYMHHO-CIICJICTBEHHBIE CBSI3M MEX]Y CTPOCHHEM aroMa W XMUMHYECKOM
CBSI3bI0 B IPOCTHIX BEILIECTBAX — METaJIaX U HeMeTallax;

00BSACHATH MHOTOOOpa3Ke MPOCThIX BEUIECTB TaKUM (PaKTOPOM, KaK aJIFIOTPOMUS; OMHUCHIBAThH
CBOMCTBa BelIECTB (Ha MPUMepax MPOCThIX BEUIECTB — METAJUIOB U HEMETAJUIOB);
coOmomaTh TMpaBWia TEXHUKH O€30MacHOCTH TMPH TPOBEICHUM HAONIOACHUN W
Ja00paTOPHBIX OIBITOB;

WCIOJIb30BaTh MPU PELICHUH PACUETHBIX 33/1a4 MOHSATHUS: «KOJIHMYECTBO BEIIECTBA», «MOJIbY,
«IIOCTOSIHHAsE ABOTaJpo», «MOJISIpHAs Macca», «MOJSIPHBIH 00BEM TrazoBy», «HOpPMAalIbHbIE
YCIIOBUSY;

MPOBOJUTH PACYEThl C HUCIHOJIb30BAHUEM MOHATUN: «KOJUYECTBO BEIECTBA», «MOJIIpHAas
Maccay, «MOJISIPHBIN 00BbEM ra3oB», «IIOCTOSTHHAsE ABOTaIpo».

«BAJICHTHOCTB», «OKCHJIbI», «OCHOBAHUS», «ILIEIOYW», «KAUECTBEHHAs  peaKuus»,
CUHIUKATOP»,  «KUCJIOTBD», «KUCIOPOJCOJAEPKAIUE  KHUCIOTBI», «OECKUCIOPOJHbIE
KHCIIOTBI», «KUCIIOTHasl cpefia», «IIeJ0OYHas Cpelay, «HEeWTpalibHas cpena», «mkaiga pHy,
«conmm», «aMOp(HBIE BEIIECTBA», «KPUCTAJUIMYECKUE BEIIECTBAY», «KpHUCTAJIMYecKast
pelIeTKa», «MOHHAs KpUCTATMYecKas pelIeTKa», «aTOMHas KPUCTAJUIMYecKas peIIeTKay,
«MOJIEKYJISIPHAS KPUCTAJNIMYECKas PEIIeTKay, «METAIITNYeCKas KpUCTANINYeCcKas PeIeTKa,
«cMecu»;

KIIacCU(UIIMPOBATh CJOXKHBIE HEOPraHMYeCKHe BEIIeCTBa [0 COCTaBy Ha OKCHJBI,
OCHOBAHUS, KUCIOTHl M COJIM; OCHOBAHMS, KUCJIOTHI U COJIM IO PAaCTBOPUMOCTH B BOJE;
KHUCJIOTBI IO OCHOBHOCTH M COACPKAHUIO KUCIOPO/Ia;

ONpEeNEeNATh MPUHAUICKHOCTh HEOPraHUYECKUX BEUIECTB K OJTHOMY U3 M3YYEHHBIX KJIAcCOB
(oKcuapl, TeTy4re BOJOPOIHBIE COSTMHEHUS, OCHOBAHMSI, KUCTIOTHI, COJIN) 10 opMyIie;
OTHCHIBATh CBOWCTBA OTACTBHBIX MPEICTAaBUTENEH OKCHIOB (HAa TMpPUMEpPE BOJIBI,
YIJICKUCIIOTO Ta3a, HeralleHOW M3BECTH), JETYYUX BOJOPOJHBIX COCIUHEHUN (Ha TpuMepe
XJIOPOBOZOpPOJa U aMMHaKa), OCHOBaHMW (Ha MpUMEpe THAPOKCHIOB HATPHUS, Kalus U
KaJbIusl), KUCTOT (Ha MPUMEpPE CEpHOM KUCIOTHI) U COJIel (Ha mpuMepe XJIOpUAa HATpHs,
kapOoHata Kanplus, Gpocdara KanbLus);

ONPENENATh BAJIECHTHOCTh U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;
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COCTaBIATH ()OPMYJIBI OKCHIOB, OCHOBAHUM, KUCIOT M COJICH TI0 BAaJCHTHOCTSIM U CTEIICHSIM
OKHUCJICHHUS DJIEMEHTOB, a TAaKKe 3apsjaM HOHOB, yKa3aHHBIM B TaOJMIIE PACTBOPUMOCTHU
KHCJIOT, OCHOBAHUI U COJICH;

COCTaBJIATH Ha3BaHUS OKCHJIOB, OCHOBAHHM, KHUCIIOT U COJICH;

CpaBHUBATh BAJEHTHOCTh U CTENEHb OKUCJICHUS; OKCHJIbI, OCHOBaHUS, KUCIOTHl U COJIH MO
COCTaBy;

WCII0JIb30BaTh TAOJIUILy PACTBOPUMOCTH JJIsl OTIPECTICHHUS PACTBOPUMOCTH BEIIECTB;
YCTaHABJIMBATh TEHETHYECKYIO CBSI3b MEXKIY OKCHUIOM U THIAPOKCHIOM M Hao0OpoOT;
MIPUYMHHO-CJICJICTBEHHBIE CBSA3U MEXIY CTPOCHHEM aToMa, XUMUYECKOW CBSI3bI0 M THUIIOM
KPHUCTAJUIMYECKON PEIIETKU XUMUYECKUX COEANHEHHUI;

XapaKTepU30BaTh ATOMHBIC, MOJICKYJISIPHbIC, MOHHBIE METALINYECKUE KPUCTAILUINYECKUE
pElIeTKH; Cpeay pacTBOpa C MOMOIIBIO IIKaIbl pH;

MIPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMHU KPUCTAIUIMUECKON PEIICTKH;

MPOBOJUTH HAOJIOJIEHUS] 32 CBOMCTBAMHU BEIIECTB M SIBICHUSIMH, MPOUCXOMISIIUMH C
BEILIECTBAMU;

co0Jr0/1aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH MPU MTPOBEACHUHN HAOJIOICHUIM U OTIBITOB;
HCCIEA0BaTh CPEIy pacTBOPa C IOMOIIBIO HHIUKATOPOB;

AKCIIEPUMEHTAIILHO Pa3IudaTh KUCIOTHI U MIEJ0YH, TOJIb3YACh HHIUKATOPAMH;
WCTIONb30BaTh TMPU PEIICHUH PACUETHBIX 3a7ad TOHATHS «MaccoBasl JOJS JJIEMEHTa B
BEIIIECTBE», «MAacCOBasi JOJIsI PACTBOPEHHOTO BEIIECTBA», «00BEMHAs JOJIA Tra3000pa3HOTo
BEIIIECTBAY;

oOpamatecss ¢ JjabopaTOpHBIM OOOpPY/ZOBAaHHMEM U HArpeBaTeIbHBIMU TMPUOOpaMU B
COOTBETCTBUU C TIPABUIIAMH TEXHUKH O€30TIaCHOCTH,

OTHCHIBATh XMMHUECKUN SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO HIIM POJIHOTO)
A3BIKA U SI3bIKA XUMHUH;

JIeNIaTh BBIBOJBI IO PE3YJIbTATaM MPOBEIECHHOIO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONIPEACICHHON MAaCCOBOM 10JI€H PaCTBOPEHHOIO BEUIECTBA;
MIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JOJII0 PACTBOPEHHOTO B HEM BELIECTBA.
WCIIOJb30BATh IIPU  XAPAKTEPUCTUKE MPEBPALICHUN BEUIECTB MOHSATHS: «PacTBOP»,
«QIEKTPOJIMTUYECKAsT JIUCCOLMALMNY), <QIEKTPOJUTBI», «HEIIEKTPOIUTHDY, «CTEHEHb
JMCCOLIUAIIUNY, «CUIIbHBIE JIEKTPOJIUTHDY, «CIIa0ble IEKTPOIUTHI», «KATUOHBDY, «AHUOHBD,
«KHCIIOTBI», «OCHOBAHUS», «COJN», «MOHHBIE PEaKIMMU», «HECOJeoOpa3yroliue OKCUIbD),
«coyieo0pasyroe OKCUABD), «OCHOBHBIE OKCHIIBDY, «KHCIOTHBIE OKCHUIBD»Y, «CpEIHHE
COJIN», «KUCIBIE COJN», «OCHOBHBIE COJM», «TCHETUYECKUU PIA», «OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLUNY», KOKUCIUTEIbY, «BOCCTAHOBUTEIDY, «OKUCIECHUE), «BOCCTA-
HOBJICHUEY;

OTIHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYECKUI MpoIlece;

WJUTIOCTPUPOBATh  MPUMEPAMU  OCHOBHBIE  TIOJIOKEHHSI TEOPUU  AJIEKTPOJIUTUYECKOU
JMCCOLIMAIIMU; TEeHEeTHUYECKYI0 B3aMMOCBS3b MEXKIY BEIIeCTBAMU (IIPOCTOE BEIIECTBO —
OKCHUJ — TUAPOKCHU — COJIb);

XapaKkTepu30BaTh OOIIMEe XUMUUYECKHUE CBOMCTBA KMCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHUM M COJIEW C TO3ULUNA TEOPUM DIEKTPOJIUTUYECKOW TUCCOLMAIUMHU; CYLUIHOCTh
ANEKTPOJUTUYECKOW JUCCOLMAIIMM BEMIECTB C KOBAJICHTHOW TMOJSIPHOM M HWOHHOU
XUMHUYECKOH CBS3bI0; CYIIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

MPUBOJUTH MPUMEPBl PEAKIUM, MOATBEPKIAIOLUIMX XUMHYECKHE CBOMCTBA KHUCIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJOT, OCHOBAaHUM W COJIEH; CYIIECTBOBAHHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX BELIECTB;

KIACCU(PUIIMPOBATh XUMHYECKHE PEAaKIUU 10 «U3MEHEHHIO CTeMeHeW OKHCIICHUs
AJIEMEHTOB, 00PA3YIOIINX PEarupyrolue BEIIeCTBay;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKOW JHUCCOLMALMU KHUCJIOT, OCHOBAaHUN U COJEH;
MOJIEKYJIIDHBIE, TOJHBIE U COKpAIEHHbIE WOHHBIE YPAaBHEHHS pPEAKUUHA C ydacTUeM
AJIEKTPOJIUTOB; YPaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH, UCIIOIb3YsI METOJ



AJIEKTPOHHOTO OallaHca; ypaBHEHMs pEaKIHid, COOTBETCTBYIOUIMX MOCIEI0BATEIHLHOCTH
(«uenoukey) MpeBpalleHnii HEOPTaHUIECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

v OIpeNeNaTh OKMCIUTEID U BOCCTAHOBHUTEIb, OKMCIEHUE M BOCCTAHOBIICHUE B OKUCIMTEILHO-
BOCCTAHOBHUTCJIbHBIX PCAKIUAX,

v YCTaHAaBJIMBATb NPUYHUHHO-CJICACTBCHHLIC CBA3U: KJIACC BCIICCTBA — XUMHUYCCKUC CBOMCTBA
BEeUICCTBA, Ha6JHOZIaTI) U ONHUCBIBATH PCAKIUHN MCKIAY JJICKTPOJIUTaMU C IIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT'0 MJIM POJIHOTO) sI3bIKa U SI3bIKAa XUMMUH;

v MIPOBOAWTL ONBITBHI, MNOATBCPKAAOIINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUX BCIICCTB.

v/ oOpamarkcs ¢ 1abopaToOpHBIM O0OpPYJIOBAHMEM U HarpeBaTelbHLIMU NPHOOpaMH B

COOTBCTCTBUU C IIpaBHUJIaMU TCXHUKU 6C3OHaCHOCTI/I;

Ha6J'IIOI[aTB 3a CBOMiCTBaAMU BCHICCTB U ABJICHUAMMH, IPOUCXOAAIIUMHA C BEUHICCTBAMU,;

OTIMCHIBATh XHMHYECKUAN SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJIHOTO)

SA3bIKa U A3bIKA XUMHH,

JIeTIaTh BBIBOJBI 10 PE3YyIbTaTaM IIPOBEICHHOIO JKCIIEPUMEHTA.

COCTaBJIATh YPAaBHCHUA XUMHWYCCKUX peaKHI/Iﬁ Ha OCHOBC 3aKOHa COXpaHCHHA MacCChI

BEIIIECTB;

v/ OIKCBHIBATEH PEAKIMU C MOMOIIBIO ECTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA M SI3bIKA
XUMUH;

v KJ'IaCCI/I(l)I/H_[I/IpOBaTI) XUMHYCCKUEC PpCaKOUHU 110 YMCIIY M COCTaBy HMCXOJHBIX BCHICCTB H
MPOJIYKTOB PEAKIMH; TEMI0BOMY 3((EeKTy; HaNpaBICHUIO MPOTEKAaHUS PEaKLUU; yJacTHIO
KaTaJm3aropa;

v\ HCIONB30BaTh TAaONMIy PACTBOPHMMOCTH IS ONpPENET€HHs BO3MOXKHOCTH IPOTEKAHUS

peaknuii oOMeHa; SJIEKTPOXUMHYECKUN psJl HAMPSHKCHWH (aKTUBHOCTH) METAJJIOB IS

OTIpE/ICICHNs] BO3MOXXHOCTH TMPOTCKAHHWS PEaKIUHd MEXKIy MeTaIlaMH W BOJHBIMHU

pacTBOpamMu KUCJOT U COJIEH;

HaOJII0/1aTh ¥ OMMCHIBATh MTPU3HAKH U YCIIOBUS TEUCHUSI XUMUYECKUX PEAKIINH,

MIPOBOJIUTH PACUYETHI N0 XUMUYECKAM YPAaBHEHHSIM Ha HAXOXKJCHHE KOJMYECTBA, MACChl WIIN

o0beMa MPOJYKTa pEaKIUu MO KOJHYECTBY, Macce WM O0bEMY HCXOTHOTO BEIIECTBA; C

WCIIOJIb30BAHUEM TOHSATHUS «IIOJIsS», KOT/Ia MCXOJHOE BEIIECTBO JIaHO B BHJE PAacTBOpa C

3aJJaHHON MacCOBOH JI0JIEH PacTBOPEHHOTO BEIIECTBA WIIM COJEPIKHUT OMPEACICHHYIO JOJIO

MpUMECEH.
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st o0ydarommxcsi ¢ OrpaHMYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI:

. OBJIaJIETh OCHOBHBIMU JOCTYITHBIMU METOJAAMH HayYHOTO TO3HAHMUS,

UCIOJIb3YeMbIMU B XHMHH: HaONIOJIEHUE, OIWCaHWe, H3MEpEHHUe, SKCIEPUMEHT; yMEHUeE
o0OpabaThIBaTh pe3ylbTaThl, OOBSICHATH MOTYUYECHHBIE Pe3yNbTaThl U JENIaTh BBIBO/IBI,

. OBJIAJIETh JOCTYIHBIMH METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHMS, OIMUCAHUS U
aHaJIM3a MOJy4eHHOH HH(pOpMaIH

BrinyckHuk ¢ OB3 noiy4uT BO3MOKHOCTHh HAYYUTHCSH:

- 0CO3HABaTh [ICHHOCTh HAYYHBIX UCCIIEIOBAHU, POJIb XUMHUHU B PACIIUPEHUH

Mpe/ICTaBICHU 00 OKPYKAIOIIeM MUPE U €€ BKIIAJ B YIyUllIEHHE KaueCTBa KU3HU;

- UCIOJNB30BaTh MPHUEMBl TOUCKA M (OPMYTUPOBKH JOKA3aTENbCTB BBIIBUHYTHIX THUIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUECKU YCTAaHOBJICHHBIX (DAaKTOB;

- BOCHPHMHHUMATh HMH(OPMAIMIO B HAYYHO-TOMYJISIPHON JUTEpaType U CPEACTBaX MacCOBOM
nH(pOpMaIIUY, KPUTHIECKH OIIEHUBATH MOTYYSHHYI0 HHPOPMAIIUIO, aHATH3UPYsI €€ COAepIKaHue
Y JaHHbIE 00 HUCTOYHHUKE HH(POPMAIIHH;

- co3maBaTh COOCTBEHHBIE WHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HECKOJBKHX
HMCTOYHUKOB WH(pOpPMAIIUH,

2. COAEP/ KAHUE YYEBHOI'O IPEJIMETA

8 kJ1acc (2 4 B Henemo, Bcero 68 u)



BBEJEHME (5 yacoB)

[Mpenmer xumuu. MeToapl TMO3HAHWS B XUMUU: HAONIOJACHHWE, JKCIICPUMEHT,
MojenupoBanue. VICTOYHWUKH XUMHUYECKOW wWH(OpPMANHMKM, €€ TOJyICHUE, AaHalIu3 W
IIPEJICTABJIICHUE €T0 PE3yJIbTaTOB.

[ToHsaTHE 0O XMMUYECKOM 3JIEeMEHTe H (OpMaxX €ro CyIIeCTBOBAaHUS: CBOOOJIHBIX aTOMax,
MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenns BemecTB. OTINYNE XUMHUECKUX peakuii OT GU3NUEeCKUX sBIeHUH. Ponb
XUMUHU B )KU3HU YeJoBeKka. XeMomius u xeMohoOows..

Kpatkue cBegeHuss #3 HMCTOPUM BO3HUKHOBEHHMS U Pa3BUTHS XuMHUU. Pomb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJIIEHMH XUMHUUECKOI Haykun — pabotsl M. B. JlomoHoCOBa, A.
M. bytneposa, /1. 1. MeHeneesa.

XuMHUuecKass CHUMBOJIMKA. 3HAKM XUMHUUYECKUX DJIEMEHTOB M TMPOUCXOXKJICHHE UX
Ha3BaHUU. Xumudeckue Gopmyinsl. Maaekce u ko3ddunuentsl. OTHOCUTENbHBIE aTOMHAS U
MoJieKyJsipHas macchl. [IpoBeneHne pacyeToB MaccoBOM JOJIM XMMHYECKOTO AJIEMEHTA B Be-
IIECTBE HA OCHOBE €ro (JOPM yIIbI.

[Tepnoanueckasa cucrema xumuuyeckux sneMeHToB [l. M. MenpaeneeBa, ee CTpyKTypa:
MaJible U OOJIBIIINE TIEPHOIbI, TPYIIIBI U MOATPYyMIbL. [lepronnueckas cucremMa Kak CIpaBOYHOE
rocoOue JUist MOJTy4YeHUs CBEIEHUH O XUMUYECKHUX 3JIEMEHTaXx.

Hemoncrpamun. 1. Mojaenu pa3iauyHbIX NPOCTHIX U CIOXKHBIX BemecTB. 2. Kosutekuwus
CTEKJITHHOW XMMHUYECKON nocyasl. 3. Koyutekuuss MaTepuanoB U U3JEIUN U3 HUX Ha OCHOBE
amoMuHus. 4. BzauMoaencTBue MpaMopa ¢ KACJIOTON U MIOMYTHEHUE U3BECTKOBOW BOJIBI.

JlaGopaTopHble onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPHUCTALIMYECKUX BEIIECTB H
pactBOpoB. 2. CpaBHEHHE CKOPOCTH HCHApeHUs BOJBI, OJEKOJOHA W ATUJIOBOTO CIHpTA C
(¢bubTpOBaIHLHON OymMary.

IIpakTuyeckue padornl. 1. [IpaBuiia TexHUKH 0€30MACHOCTH MPU pabOTE B XUMHYECKOM
kabunere. Ilpuemsl oOpaieHusi ¢ 1a0OpaTOPHBIM OOOPYIOBAaHHMEM M HarpeBaTeIbHBIMHU
npubopamu.

Tema 1. ATOMbI XUMHWYECKHUX DJIEMEHTOB (12 gacos)

ATOMBI Kak (hopMa CyYIIECTBOBAaHMS XMMHMYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJEHUS O
CTPOCHMM aTOMOB. JlOKa3aTelabCTBA CIIO)KHOCTH CTpoeHus aTtoMoB. OmnbiTel Pesepdopra.
[InanerapHas MOJ€Ib CTPOCHUSI aTOMA.

CocTaB aTOMHBIX fAJep: HPOTOHBI, HEUTPOoHBI. OTHOCHTENIbHAas aTOMHAas Macca.
B3anMocBsA3b NOHATHI «IIPOTOHY, «KHEUTPOH», «OTHOCUTEJIbHASI ATOMHAS MacCay.

W3MeHeHnne uyuciaa NPOTOHOB B sjipe aromMa — O0Opa30BaHUE HOBBIX XHMHYECKHUX
3JIEMEHTOB.

W3meHeHue yuciia HEHTPOHOB B sjipe aroma — oOpa3oBaHue H30TONOB. COBpeMeHHOE
OINpeJIeJIeHuEe TMOHATUS «XMMHMUYECKHH »ieMeHT». M30Tombl Kak pa3HOBUJIHOCTH aTOMOB
OJIHOTO XMMHUUYECKOTO 3JIEMEHTA.

OnextpoHbl. CTpoeHHE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuooB. [IoHATHE O 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

Ilepnognueckas cucrema xumMuueckux diemeHToB JI. M. MenneneeBa M cTpoeHHe
aTOMOB, (PU3UYECKHI CMBICI MOPSAJKOBOTO HOMEpA 3JEMEHTa, HOMEpa TpYIIbl, HOMEpa
nepuoja.

W3meHeHne 4uciia 3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
aJeMeHTa — 00pa3oBaHMEe MOJOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB. IOHBI, 00pa3oBaHHbIE
aTOMaMHM METaNIOB M HeMmeTaysaoB. [IpHuMHBI M3MEHEHUS METATUYECKUX U HeMeTasllu-
YeCKMX CBOMCTB B nepuojax u rpynmnax. OOpasoBanue OuHapHbix coeauHeHuil. [lonstue o6
HOHHOM cBsi3u. CxeMbl 00pa3oBaHMs MOHHOW CBS3U. B3ammojneiicTBHE aTOMOB 3J1€MEHTOB-
HEMETAJUIOB MEXJy €000l — o0pa3oBaHHME JBYXaTOMHBIX MOJIEKYJ IPOCTBIX BEIIECTB.
KoBasneHTHast HenoJsipHasi XUMHUYECKast CBSI3b. DIEKTPOHHbBIE U CTPYKTYpPHBIE (POPMYIIBL.



B3auMopelicTBue aroMOB HEMETAIOB MEXAYy Co00ii — oOpa3oBaHue OWHaApHBIX
COEJIMHEHUH HEMETAJJIOB. OJEKTPOOTPUIATENbHOCTh. KoBajleHTHas MOJIsIpHAas CBS3b.
[loHsiTHE O BaJIEHTHOCTU KaK CBOMCTBE aTOMOB OOpa30BBIBATh KOBAJIEHTHbIE XMMUUECKHUE
cBa3u. CocraBienue (opMyn OWHAPHBIX COEIMHEHUH IO BAJICHTHOCTH. HaxoxaeHue
BAJICHTHOCTH 10 (hopMyie OMHAPHOTO COCTMHCHUSI.

B3anmopeiicTBe aTOMOB METaUIOB MEXIy co00il — o00pa3oBaHHEe MeETaTTMYECKHX

KpuctamioB. [loHsiTHE 0 METAIIINYECKOH CBSA3H.

JdeMoncTpaumu. Mojgen aroMoB XHMHYECKUX 3JeMeHTOB. Ilepuonnueckas cucrema

xumu4yeckux 31emMenToB Jl. . MenneneeBa (pa3auanbie popmsr).

JlabopaTopHbie onbIThI. 3. MoenupoBaHie MPUHLINIIA IEHCTBUS CKAHUPYIOLETO

MHKpockomna. 4. M3roToBiieHre Moiesiei MoJIeKysl OMHApHBIX coequHenuii. 5. Msrotosnenue
MOJIEJIH, WITFOCTPUPYIONIEN CBOMCTBA METATIMYECKOU CBSI3H.

Tema 2. IPOCTBIE BEHIECTBA (6 gacoB)

[Tonoxxenne wMetawuioB W HeMeTauioB B Ilepuoamdeckoidt cucteMe XHUMHUYECKHX
anementoB JI. U. MengeneeBa. Baxueimue mnpocTeie BeieCTBA — METAIbI (Kene30,
ATIOMUHHUM, KanblMi, MarHuii, HaTpui, kanuit). OOumue Qu3nyeckue CBONCTBA METAIJIOB.
Baxneiiimue mnpocTble BelllecTBa-HEMETallllbl, O0O0pa3oBaHHbBIE aTOMaMH  KHUCJIOpoJa,
BOJIOpOJIa, a30Ta, cephl, pocdopa, yriaepona. Mojekysbl MPOCTHIX BELIECTB-HEMETAIIOB —
BOJIOpPOJIa, KUCIOPO/Ia, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJIEKYJIApHAs Macca.

CnocoOGHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB K OOpa30BaHHUIO HECKOJIBKHUX MPOCTHIX
BEIIECTB — aJUIOTPONus. AJUIOTPOTHBIE MOJUUKANU Kuciopoaa, ¢ocdopa, oJoBa.
Meranauyeckre U HEMETaNIMYeCKHUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTh 3TOTO
MOHSATHSL.

Yucno Asoraapo. KommdectBo BemiectBa. Mok, MomsspHas macca. MomsipHbIE 00beM
ra3zoo0pa3HbIX BemecTB. KpaTHble eJMHUIBI U3MEPEHUs KOJIMYECTBA BEIlleCTBa — MUJUIUMOJIb
U KWIOMOJb, MUJUIMMOJSpPHAsE U KUJIOMOJISIpHAs MaccChl BELIECTBA, MUUIUMOJSAPHBIA U
KUJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ uCHoONb30BaHHEM MOHATHH «KOJMYECTBO BEIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IUCIO ABOTAIPO».

Jemoncrpanumn. [Tonyyenne ozona. OGpasipl 0€I0T0 U Ceporo 0JI0Ba, OEI0ro U KpacHOTo
bochopa. HekoTopsie MeTamibl 1 HEMETAJIbl ¢ KOJIMYECTBOM BemecTBa 1 Moiab. MoispHbIi
00beM ra3000pa3HBIX BEIIECTB.

JlaGoparopHble onbIThbl. 6. O3HaKOMJICHUE C KOJUIEKIMEH MeTaiioB. 7. O3HAKOMJICHHUE C
KOJIJIEKIIMEeH HEMETaJUIOB.

Tema 3. COEJJUHEHUSA XUMNYECKUX 3JIEMEHTOB (14 yacoB)

Crenerb okuciieHus. CpaBHEHHE CTEIEHHM OKHUCJICHUS W BaJieHTHOCTH. OmnpejaencHue
CTEIMEeHH OKUCJICHUS 3JIEMEHTOB B OMHApHBIX coeanHeHusax. CocTaBiaeHue GopMyn OMHAPHBIX
COeMHEHNH, 00N CITOCO0 X Ha3BaHUM.

bunapHble coeWHEHUS] METANIOB M HEMETAJIOB: OKCHUJIbI, XJIOPHUIbI, CYTb(OUIBI U TIp.
CocraBnenue ux popmyi.

bunapHble CcOe€IMHEHUS HEMETAJIOB: OKCHIbI, JIETy4H€ BOJOPOJHBIE COEIMHEHUS, UX
cocTaB M Ha3BaHui. IIpencraBuTenu OKCUIOB: BOJA, YIJIEKHCIBIA ra3, HeramieHash HU3BECTb.
[IpencraBurenu JeTy4nX BOJIOPOJHBIX COEAMHEHU: XJIOPOBOJIOPO U aMMHUAK.

OcHOBaHMs1, UX COCTaB M Ha3BaHUs. PacTBopuMocTh ocHOBaHUM B Boje. IIpencraBurenu
meiaouei: THAPOKCHIBI HATpus, Kanmusg u Kauplus. [loHstue o0 WUWHAUKATOpax u
Ka4eCTBEHHBIX PEaKIUsX.

Kucnotel, ux cocraB u HaszBanus. Knaccudukamus xucnot. IlpencraBurenu KHUCIOT:
cepHasi, cojsiHasl, a3oTHas. [lonsTue o mkane kucinoTHocTu (mkana pH). 3menenue okpacku
WHJAUKATOPOB.



Conu kak Npou3BOJAHBIE KHUCIOT M OCHOBAHMM, X COCTaB U Ha3BaHUsA. PacTBOPUMOCTH
coneit B Boxe. llpencraBurenu coneil: xjmopun HaTpus, kapOonatr u Qocdar KampLus.
AmopdHBIE 1 KPHCTAJUTMYECKHUE BEIIECTBA.

MexMoeKyaspHble B3auMOACHCTBUA. TUIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT TUIIOB KPUCTAUIMYECKUX PELIETOK.

Uucrtble BemecTBa U cMmecH. llpumepbl KUAKUX, TBEPIABIX M Ta3000pa3HBIX CMeceH.
CBoiicTBa YHCTHIX BemlecTB U cMmeceil. x cocraB. MaccoBast u 00beMHast 10JIM KOMIOHEHTA
cmecH. PacueTsl, cBA3aHHbIE C UCIIOJIB30BAHUEM MOHSITHS «JIOJIS».

JdemoncTpammu. OOpa3ubl  OKCHJIOB, KHUCJIOT, OCHOBaHMH U  cojeil. Mojenu
KPUCTATMYECKUX PEIIETOK XJOpuja Hatpus, aimasza, okcuga yriepona (1V). Kucnorno-
LI€J0YHblE MHAUKATOPHI, U3MEHEHUE MX OKPAaCKH B Pa3JIMYHBIX CpeAax. YHUBEpCAJIbHBIM
WHJAMKATOP U U3MEHEHUE €r0 OKPACKH B pa3inuHbIX cpenax. [kana pH.

JlaGopaTopHbie onbIThl. 8. O3HAKOMIIEHHE C KOJUICKIIHEH OKCHUIIOB. 9. O3HaAKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KauecTBenHas peakuus Ha yriekucisiii ra3. 11. Onpenenenue pH
pPacTBOPOB KUCIOTHI, I1eJI04YM U BOJbl. 12. Onpenenenue pH 1UMOHHOTO U SI0JI0YHOTO COKOB
Ha cpe3e mnogoB. 13. O3nHakomieHue c¢ kojuekuued coneil. 14. O3HaKoMIIeHHE C
KOJIJIEKI[MEH BELIECTB C pa3HbIM TUIIOM KPUCTANIMUECKOH pemeTku. M3roToBnenue Moaeneit
KpUCTAITMUECKUX pemeTok. 15. O3HakoMIIeHHEe ¢ 00pa3oM TOPHOU MOPOIBI.

I[IpakTnueckune padorspl. 2. HabmoaeHus 3a U3MEHEHUSIMU, TPOUCXOASIIUMU C Tropsien
CBEYOM, U WX OMHUCaHMWe (IOMAINTHUK dKcrepumeHT). 3. [IpuroToBieHne pacTBopa caxapa u
pacder ero MaccoBOM JI0JIM B pacTBODE.

v HCIIOJIB30BaTh HpI/I XapaKTepI/ICTI/IKe BCIICCTB NOHATHUA: «CTCIICHBb OKUCIICHUA),
Tema 4. U3MEHEHMSL, TPOMCXO/SIIIUE C BEILIECTBAMM (14 uacog).

[TonsaTue siBNeHUM, CBA3aHHBIX C U3MEHEHUAMU, MPOUCXO JAUIMMH C BEIIIECTBOM.

SIBneHusi, CBSI3aHHBIE C HM3MEHEHHEM KPUCTATNIMYECKOTO CTPOCHHUSI BEIIECTBA IpHU
MMOCTOSTHHOM €ro coctaBe, — (usuyeckue sBiaeHUs. DuU3UUYECKHE SBICHUS B XUMUH:
TUCTUJUISALNS, KPUCTAJUIM3AIUs, BBITADUBAHWE M BO3TOHKA BEIIECTB, (MIBTPOBAHHE U
neHTpudyrupoBanue.

SIBrieHus, CBA3aHHBIE C HM3MEHEHHMEM COCTaBa BEIIECTBA, — XUMHYECKHUE PEAKIIUU.
[Ipu3Haku U yclOBUS NPOTEKAHUS XUMHYECKUX peakiui. BwlaeneHue TEemioTsl U CBeTa —
peakiuu ropenus. [TousaTre 06 7K30- U SHIOTEPMUUECKUX PEAKITUIX.

3aKOH COXpaHEHMs MACChl BEIIECTB. XMMHYECKHE ypaBHEHHUsS. 3HAUYCHUE WHICKCOB U
ko3 punuenToB. CocTaBieHUE YPABHCHUNW XUMHUYCCKUX PEAKIIH.

Pacuersl mo XMMHUYECKMM ypaBHEHHUsAM. PelieHue 3ajad Ha HAXOXKJICHUE KOJIMYECTBA,
Macchl WM 00beMa MPOJYKTa PEaKIUH MO KOJUYECTBY, Macce WIH 00BeMY HCXOJHOTO
BelecTBa. PacyeTsl ¢ MCIIOJIB30BAHUEM IMOHSITHS «JOJsI», KOTJa MCXOJHOE BEIIECTBO JTaHO
B BHJE pacTBoOpa C 3aJaHHOM MAacCOBOW J0JIell pacTBOPEHHOrO BEIIECTBA WJIM COJICPIKUT
ONIPENIETICHHYIO J0JI0 PUMECEN.

Peakuuu  paznoxenus. IlpencrtaBieHue 0  CKOPOCTHM  XMMHYECKHUX  PEAKIUH.
Karanuzaropel. ®epmentsl. Peaknuu coequuenusi. Katanutuueckue M HEKaATATUTHYECKUE
peakuu, oOpaTumble M HeoOpaTHMble peakiuu. Peaknuu 3amemieHus. Psg akTUBHOCTH
METAJUIOB, €ro HUCHOJb30BAaHUE ISl MPOTHO3UPOBAHUSA BO3MOXHOCTU NMPOTEKAHUS pPEaKUUN
MEXIY METAZIaMU M KUCIIOTaMH, PEaKUMW BBITECHEHUS OJHHUX METAJLUIOB U3 PACTBOPOB UX
conmeit apyrumu Metaiamu. Peakumm oOmena. Peaknuu HeWTpanmuszanuu. YCIOBUS
MPOTEKaHUs peaklnii oOMeHa B pacTBOpax A0 KOHIIA.

Tunsel XMMUYECKMX pEaklUd Ha NpUMEpe CBOWCTB BOAbl. Peakuus pasimoxeHus —
AJEKTPOJIM3 BOJbI. Peakunu coenMHEeHUsT — B3aMMOJEHCTBUE BOJBI C OKCUJIAMH METAIJIOB U
HEeMETaJIOB. Y CIIOBHE B3aUMOJICHMCTBHUS OKCHUA0B METAIJIOB M HEMETAJJIOB ¢ BoJoM. [TousaTue
«TUAPOKCUIBI». Peakuuu 3amMelieHuss — B3aMMOJECHCTBUE BOJBI C MeTaulaMH. Peaxunun
oOMeHa — TUJPOJIH3 BEUIECTB.

Jemouncrpanun. [Ipumepsl ¢usndeckux sSBICHHIA: a) MIaBjieHHe napaduHa; 0) BO3TOHKA
oma wunm OEH30MHOW KHCIOTBI, B) pPACTBOPEHHE OKpalIEHHBIX cojed; 1) auddy3us



OYIIKCTBIX BEIIECTB C Tropsllled JaMIOuYKM HakaiauBaHus. [IpuMepbl XUMHYECKHUX
ABIICHUH: a) ropeHne Maruus, ¢pocdopa; 0) B3aMMOIeHCTBUE COISTHOM KUCIOTHI C MPaMOPOM
WM MeJoM; B) mojydeHue ruapokcuma wmead (11); 1) pacTBOpeHHE MMOJYYCHHOTO
TUJIPOKCHAA B KHUCJIOTAX; 1) B3aumojeicTsue okcuaa menu (Il) ¢ cepnoit kucinoroit npu
HAarpeBaHUHU; €) pa3joKEHUE MepMaHraHara Kajus; ’K) pasjiokKeHHE IEpPOKCuIa BOJopoja ¢
MOMOIIBIO TUOKCHJA MapraHila M KaTaja3bl KapToQeis WIM MOPKOBH; 3) B3aMMOJECHCTBHE
pa30aBIEHHBIX KUCIIOT C METAJLIAMHU.

Jlaboparopuble onbIThl. 16. [IpokanuBanue mMeau B IUIaMeHHM CIUPTOBKU. 17. 3amenieHue
Mequ B pactBope xsopuaa menu (1) sxxenesom.

IIpakTtuyeckne padornbl. 4. AHanu3 MOYBBI U BOJABI (JOMAIIHUN HKCIEPUMEHT). 5.
[Ipu3Haky XUMHYECKUX PEAKLIAMN.

Tema 5. PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJINTOB
(17 gacoB)

PactBopenne kak ¢uszuko-xumuyeckuid npouecc. Ilonatue o rTHUIpatax WU
Kkpuctayoruapatax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIETh 3aBUCHUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMmrepaTypbl. HachblllieHHbIe, HEHACHIIICHHBIE WU
MePECHIIIEHHBIC PACTBOPHI. 3HAUEHHE PACTBOPOB JIJISl IPUPOJIBI M CEITLCKOTO XO3SHCTRA.

[TonsiTie 00 SIEKTPOIUTHYECKOM AUCCOIMANUU. DJICKTPOJUTBI M HEDIEKTPOIUTHI.
MexaHu3M JHCCOLUMALMK BJIEKTPOJHUTOB C Pa3JMYHBIM XapakTepoM cBsa3u. CTeneHp
AJIEKTPOJIUTHICCKON auccoruanu. CHUIbHbIE U Ca0ble AIEKTPOTUTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPUU DIICKTPOJUTHIECKON nuccoruanui. VloHHBIe ypaBHEHHS
peakuuii. Peakiuu oOMeHa, uaymiye 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotel, nx kmaccudukanus. Juccommanus KACJIOT U WX CBOWCTBA B CBETE TEOPHH
BIICKTPOJUTUYECKON JuccolManuu. MOJIEKYJIsIpHbIE W HMOHHBIE YpaBHEHHS PEaKIMH.
BzaumonelicTBrEe KHUCIOT € MeETaUIaMH. ODJEKTPOXMMHYECKUM psifl HANpSIKEHUNW METaJlIOB.
BsauMonelicTBre KUCIOT ¢ OKCHAAMU METAUIOB. B3anuMoaelicTBUE KUCIOT C OCHOBAHUSIMU —
peakuusi HeWTpanu3anuu. B3amMoneicTBue KHUCIOT ¢ coyisiMu. Vcmomb3oBaHue TaOIUITBI
PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. J(uccommanuss OCHOBaAaHMH W WX CBOHCTBA B CBETE
TEOPUU DJICKTPOJUTUYECKON Aucconuanuu. B3anmoneicTBue OCHOBAHUM C  COJISIMU.
Hcnonbp3oBanre TaOMUIBI PACTBOPUMOCTH JJIA XAPAKTEPUCTHKH XHUMHUYECKUX CBOWCTB
ocHOBaHMHU. B3auMoaelcTBHE 1IeI0UE C OKCUIAMUA HEMETAILIOB.

Conm, UX AUCCOIMAIMS U CBOMCTBA B CBETE TECOPUHU JIECKTPOJUTUUECKON AUCCOLUAIUH.
B3auMoeiicTBre colieil ¢ MeTauiaMu, 0COOEHHOCTH 3THX peakuuii. BzaumoaeicTeue conei
¢ consmu. Mcmonp3oBaHue TaOMUIBI PACTBOPUMOCTH IS XaPAaKTEPUCTUKU XUMHYECKHUX
CBOMCTB coJieil.

O06o0mienne cBeaeHN 00 OKCHIaX, UX KJIacCu(PUKAIMU U CBOMCTBAX.

'eneTtnueckue psapl MeTalyla M HeMeTala. ['eHeTndeckas CBs3b MEXAYy KiaccaMu
HEOPraHUYEeCKUX BEIIECTB.

OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

Ompenenenue cremneHeld OKHUCIEHHUS [JIsS DJIEMEHTOB, 00pa3yIOUIMX BEIIECTBA Pa3HBIX
KiaccoB. Peaknuu WOHHOTO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIUU.
OKMCIIUTEIb U BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIICHHE.

CocTaBiieHue ypaBHEHUM OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUHd METOJI0OM
AIEKTPOHHOTO OasiaHca.

CBoiicTBa TPOCTHIX BEIMIECTB — METAUIOB M HEMETAJJIOB, KHUCIOT U COJIE B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

JdemoncTpanuu. VcnpiTaHue BEMIECTB M HUX PAcTBOPOB HA  AJIEKTPONPOBOJHOCTD.
3aBUCUMOCTb JJIEKTPOIPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. JIBukeHue
OKpAIlIEHHBIX MOHOB B 3JIEKTPUUYECKOM IMoje. B3aumopelcTBue HLHMHKA C Cepoil, COISHOU



kucinotor, xmopugom wmeau (). Topenue wmarnus. BzaumojeiicTBue XJIOpHOW U
CEpPOBOJIOPOIHOMN BOJBI.

JlaGopaTopHble onbIThl. 18. B3aumojeicTBue pacTBOpOB XJIOpWAA HATpUsS M HUTpaTa
cepebpa. 19. [lonyueHne HepaCTBOPUMOTO THIPOKCU/IA M B3AaUMOJCHCTBUE €r0 C KUCIOTAMH.
20. BzaumojeiicTBUEe KHCJIOT ¢ OocHOBaHMsIMH. 21. B3aumojeicTBuUe KHCIOT C OKCHIAMU
MeTaJIoB. 22. B3anmopeiicTBrUe KUCIIOT ¢ MeTauiaMu. 23. B3anmo aelicTBUE KUCIOT C COJISIMH.
24. BzaumMmoelicTBUE MIeI04YeH ¢ KucioTaMu. 25. B3zaumogelicTBue mieioueii ¢ OKCUIaMu
HemeTauloB. 26. BzaumopeiictBue menoyeit ¢ cossamu. 27. IlomydeHue u cBOMCTBa
HEpPacTBOPUMBIX OCHOBaHMH. 28. B3aumonelicTBue OCHOBHBIX OKCHJOB C KHUCJIOTamMu. 29.
BzanMmojericTBe OCHOBHBIX OKCHIOB ¢ BoAo#. 30. B3aumojeicTBre KUCIOTHBIX OKCHJIOB CO
merouamu. 31. B3auMoaelicTBre KUCIOTHBIX OKCHUIOB ¢ BOJIOM. 32. B3aumoeicTBrE COICH ¢
kuciaotamMu. 33. B3aumoeicTBue coiieil ¢ memouamu. 34. BsaumogeiictBue coieil ¢ COJIIMHU.
35. BzaumopelicTBue pacTBOPOB COJIEH C METAJIJIaMHU.

IIpakTuyeckue padoThl. 6. Penienue sxcrnepuMeHTaIbHBIX 33/1a4.

Pe3epBHoe Bpems

9 kJiacc
68 yacoB (2 yaca B HeJeJII0)
Tema 1. [IoBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca XUMMH 8 KJjlacca M BBeJieHHe B Kypc 9
kjaacca (7 yacoB)

Kitaccsl HeopraHn4eckux coelMHEHUM. TeopHst JIIEKTPOIUTHIEKON TUCCOUALINN.
OKHCIIUTENBHO - BOCCTAHOBUTENIbHBIC peakiu. MeTo 1 anekTpoHHoTo OanaHca. ['eHeTnueckas
CBA3b MEXKy KJlaccaMu
Tema 2. O0mas XapakTepucTHKA XUMHUYECKUX 3JIEMEHTOB M XUMHYECKHX peakuuii (6
4acoB)

XapaKTepruCTUKAa XUMHUYECKOT0 AIEMEHTA MO €ro MOJIOKEHUIO B IEPUOINYECKOM
cucteme JI. U.Menpaeneea. CBoiicTBa OKCHAOB, KUCIIOT, OCHOBaHUM, coJieil B cBeTe TO/I.
I'enernueckue psabpl METAIIIOB M HeMeTa/uIoB. [lepexoHbie aneMeHTbl. AM(pOTEpHbIE OKCHIbI
U TUAPOKCHUJIBI.

Tema 3. Meraauasl (18 gyacoB)

[Tonoxxenue metamioB B nepuoaudeckoit cucreme J[.M.MenneneeBa. O0mue ¢puzndeckue
cBoiicTBa MeTaiuoB. CrutaBel. XMMHUYECKHE CBOMCTBA METAJUIOB. XMMHUYECKUE CBOMCTBA
MeTayioB (MpoAokeHue). Pa1 akTHBHOCTH MeTaluIoB. MeTaibl B pUpojie, o01ue crnocoObl
nostydeHus MetamioB. O0mue MoHsATUs 0 Koppo3uu MetauioB. Lllenounsie meTasbl.
CoeanHeHus MENOYHBIX MeTa/IoB. OOIIas XapaKTepUCTHKA HIIEMEHTOB IJIABHOM MOATPYIIIBI
II rpynnel. Baxneinme coeiMHEHUS IEI0YHO3EMENbHBIX METAJUIOB. AJIFOMUHUM.
Coenunenus amomMunus. XKene3o, ero crpoenue, Gusnveckrue 1 XMuMUYECKUE CBOMCTBA.
I'enetnueckue psnpl xenesa (I11) u xenesa (I11). Baxneimme conmu xenesa.

IIpakTHyeckas padora "llosyyeHue coelMHEHUN METAJJIOB U MU3YyYEHUE UX CBOUCTB"

Tema 4. Hemertasuibl (25 yacoB)

Hewmerannel: atomsl 1 npocThie BeniecTBa. Bo3ayx. Kucnopoa. O3oH. Bogopoa. I'anoresst.
Coenunenus rajnoreHoB. [lonydyenue ranoreHoB. buongorunueckoe 3HaueHHE U MPUMEHEHHE
rajoreHoB u ux coenunennii. Kucnopon. Cepa u ee coequnenusi. CepHasi KMCIIOTA.
OxucnuTenbHbIE CBOMCTBA CEpHOI KUCIOTHI. Pemenue 3anau u ynpaxseHuit. O6o01uienne u
cucTteMaTuszanus 3HaHui 1o treMe. A3otr. Ammuak. Conu ammonust. Kucnopoansie coequHeHus
a3oTa. A30THas KHCIIOTa U ee cosid. OKUCTUTENbHBIE CBOMCTBA a30THOM KUCIOTHL. Pochop u
ero coeauHenus. Yriaepoa. Kucmoponansie coenunenus yriaepoja. Kpemuuii u ero coeuHeHus.
IpakTuyeckas padora «IlonyueHue coeqMHEHN HEMETAIIOB U U3YUYE€HUE UX CBOMCTBY
Tema 5. O0001meHne 3HAHUI 0 XUMHH 32 KyPC OCHOBHOI 1IKO0JIbI. (12 4acoB)
[lepuoanueckas cucrema J[. 1. MeneneeBa u crpoeHre aroMa. DJIEKTPOOTPUIATENbHOCTb.
Crenens okucnenus. Ctpoenue Bemectsa. Knaccuduxamms XauMUUeCKUX peaKIIuii.



Jlucconmanus 3J1eKTpOJIMTOB B BOJHBIX pacTBOpax. MIoOHHbIE ypaBHEHUs peaKLuil.

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIE pCaKkuuu. HeOpFaHI/I‘-IGCKI/Ie BCIICCTBA, NX HOMCHKJIATYpa

u Knaccupukanus. XapakTepHble XUMHUECKUE CBOMCTBA HEOPTAHUYECKUX BEIECTB.
PesepBHoe Bpems -3 yaca

3. TEMATHYECKOE INTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA

YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJIOM TEMbI

8 kuace
Ne ypokoB | HazBanue pasnena, rimaB | KoandecTBo yacos
Bcero U3 vux (popmbl KOHTPOIIS)
KOHTPOJIBHBIX | MPAKTHICCKUX
pabort pabot
1 Benenue 5 - 1
2 ATOMBI XUMHUYCCKHAX 12 1 -
JJICMEHTOB
3 [TpocThie BemecTBa 6 1 -
4 CoennHeHnsT XUMUYECKHX 14 - 2
JJIEMEHTOB
5 H3menenus, 14 1 2
MIPOUCXOISIINE C
BEI[ECTBAMU
6 PactBopenue. PacTBopsi. 17 1 1
CBolicTBa pacTBOPOB
AJIEKTPOJIUTOB
Pe3epBHOE Bpemst
HUTOTO 68 4 6
9 kJacc
Ne ypokos Haspanwme paznena, rmaB | KonnyectBo yacoB
Bcero N3 Hux (hopMbI KOHTPOJIS)
KOHTPOJIBHBIX MPAKTHYECKUX
pabot pabot
1 [ToBTOpEHHE OCHOBHBIX 7 1 -

BOMPOCOB Kypca XUMHHU 8
KJlacca ¥ BBEAICHHUE B Kypc 9
kiacca (7 JacoB)




2 Oobmas XapaKTepPUCTUKA 6 1 1
XUMUYECKUX DIEMEHTOB U
XUMUYECKUX PEAKIUI
Ilepuoguueckuii 3akoH U
Ilepnognueckas  cucrema
XUMHUYECKUX 2JIeMeHTOB [I.
W. MenneneeBa

3 Mertamnsl 18 1 1
4 Hemeramnsl 25 1 2
5 O0001IeHNe 3HaHUH 110 12 1
XUMHH 3a KypC OCHOBHOU
IITKOJIBI.
Hroro 68 5 4

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
1 Becs1 anektponnbie ¢ USB-niepexomaukom
2 CTOoJIHMK IO IbEMHBII
3 LenTpudyra neMoHCTpaIiMOHHAS
4 TllTaTB XUMUYECKUN IEMOHCTPAIIMOHHBIN
5 Ammapat A MPOBEICHUS XUMUIECKUX PEaKIIHil
6 Amnmapat Kumma
7 DBOuoOMETp
8 I'eneparop (MCTOYHUK) BEICOKOTO HAIIPSKEHUS
9 I'openka yHHBepcalbHAs
10 IIpuGop At UITIOCTPALIMH 3aBUCUMOCTH CKOPOCTH XMMUYECKHUX PEAKIMi OT yCI0BUN
OKpY>KaroIleH cpe/ibl
11 HaGop s 37eKTpoJin3a JeMOHCTPAITMOHHBIN
12 TIpubop AJis OIBITOB IO XUMHH C SJIEKTPUICCKUM TOKOM (71a00PaTOPHBII)
13 TIpuGop At OKUCIIEHUS CIUPTa HAJl MEIHBIM KaTaau3aTopoOM
14 TIpuGop amst noJrydeHus rajJlouI0aIKaHOB JEMOHCTPALMOHHBIN
15 TIpuGop ams nosrydeHus pacTBOPUMBIX BELIECTB B TBEPIOM BUJIE
16 YcranoBka i GUIbTPOBAHUS O] BAKYYMOM
17 TIpubGop ans onpeneneHus cocTaBa Bo3ayxa
18 TIpuGop aist MITIOCTPALIMH 3aKOHA COXPAHEHHS MACChI BEIECTB
19 VYcraHoBKa A5 IEpEroHKH BELIECTB
20 ITpubop /uig mosrydyeHus: pacTBOPUMBIX TBepAbIX BemiecTB [IPB
21 bapomerp-aHepou/
22 Iludposas nabopaTtopus no XuMuu Juist yuurens "Hayunble pazpieueHus"
23 Iludponas nabopaTopus o XUMuUM Juist yueHuka "Hayunble pa3Biedenus"
24 Munu-3kcmpecc nadoparopus yue6Has (13 nmons3osareneit) PASCO
25 TIpubop /Ui MOTy4EHUs TalouI0aTKAaHOB U CIIOKHBIX 3(UPOB J1aOOPATOPHBII
26 KonboHnarpeparenb
27 DnekTpoIUIMTKa
28 bans koMOMHUpOBaHHast JabopaTopHas
29 Becbl U151 CHITyYUX MaTepHAIOB
30 IIpubop st moTydeHHs ra3oB
31 IIpubop /i MOTydEHUs TaloUI0aTKaHOB Ja00paTOPHBIH
32 CnuproBka JabopaTopHast CTEKIIO




33 MarHuTHas Menianka

34 Muxkpockorn mu}ppoBoil ¢ pyKOBOJICTBOM I0JIb30BATENS M MOCOOMEM /ISl yUAIUXCS
35 Habop [u1si YMCTKU ONTUKH

36 HabGop mocy/isl isi peakTHBOB

37 Habop mocy/sl ¥ MIPUHAICKHOCTEH ISl pa0OTHI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB
33 Halop npuHaIeKHOCTEH A1 MOHTa)Ka MPOCTEHITNX MPUOOPOB IO XUMHUH
39 HaGop nocyzpl ¥ NPUHAIISKHOCTEH U3 MPONUIICHA (MUKPOJIa00paTOPHs)
40 KommiekT KoJ0 JeMOHCTPAIMOHHBIX

41 KroBera ajsi JaT4UKa ONTHYECKOU INIOTHOCTH

42 Habop npoOOK pe3nHOBBIX

43 Tlepexo/ 1 CTEKISTHHBIN

44 TIpo6upxka Bropia

45 TIpoGupka ABYyXKOJIEHHAs

46 CoenuHUTENh CTCKIISTHHBIN

47 MInpwurg

48 3axxuM BHHTOBOM

49 3axxum Mopa

50 [InaHT CUITMKOHOBBIH

51 Jo3upyromiee yCTpOUCTBO (MEXaHUIECKOE)

52 KoMruiekT u3aenuii u3 kepamuky, Gapdopa u dasmca
53 KowmrexT noxex GpaphopoBhIX

54 KOoMIUIEKT MEpHBIX KOJIO MaJloTo 00beMa

55 KoMIUIeKT MepHBIX KOJIO

56 KoMITIeKT MEpHBIX IHIHHIPOB TIACTHKOBBIX

57 KoMITIEKT MEPHBIX IHIHHIPOB CTCKIISTHHBIX

58 KoMImiekT BOpOHOK CTEKIISTHHBIX

59 KoMIUIeKT numneTox

60 KoMIuIeKT cTakaHOB IMJIaCTUKOBBIX

61 KoMmmuiekT cTakaHOB XMMUYECKUX MEPHBIX

62 KOMILIeKT CTaKaHUYMKOB JIJIsl B3BEIIIMBAHUS

63 KoMIUIEKT CTYIOK C IMeCTHKaMHu

64 KoMIuiekT mmnarenen

65 Habop nuHIeTOB

66 HaGop uvamek [letpu

67 TpyOka cTexyIstHHAs

68 DkcukaTtop

69 Yamra kpucTaJITU3alIMOHHAS

70 IIumiel TUTCIbHBIC

71 bropetka

72 TlpobOupka

73 BaHka 1o/1 peakTHUBBI MOJUATUIICHOBASI

74 baHka 1oJi peakTUBBI CTEKIISTHHAS Ma TEMHOTO CTEKJIa C MPUTEPTOI MpoOKOi
75 Habop CKJISHOK JUIsl paCTBOPOB PEaKTHBOB

76 Tlanoyka cTeKJISIHHAS

77 1tatuB ams mpoOUPOK

78 1lItaTuB 1abOpaTOPHBINA O XUMUHU

79 KOMIUIEKT STUKETOK 1 XMMHUYECKOM MOCY/bI T0TKA
80 KoMIUIeKT epiieii st MBIThsI XAMUYECKOU TIOCY IbI
81 KoMIUIeKT cpeacTB ISl MHIUBUIYATbHON 3alTUTHI

82 KoMIIeKT TepMOMETPOB

83 CymunpHas maHenb i MOCY/IbI

84 KoMIUIeKT Mojienieil KpUCTAUTHUECKUX PEIIETOK



85 Moenb MOJIeKyIbl Oenka

86 HaGop mist coctaBieHus 00bEMHBIX MOJEIICH MOJICKYIT

87 KoMIexT [yt NpakTHYeCKUX padoT i MOJICIIMPOBAHMS MOJICKYJI IO HEOPraHUYECKOH
XUMUH

88 KoMIexT /uis mpakTH4ecKux padoT it MOJICIIMPOBAHMS MOJICKYJI 10 OPraHUYeCKOM
XUMUH

89 HalGop mist MOIeTMpPOBaHUS CTPOEHUSI AaTOMOB M MOJICKYJT

90 HaGop mist MOICTMPOBAHUS SJIEKTPOHHOTO CTPOCHHUSI aTOMOB

91 KoMIUIEKT KOJUICKITUA

92 KOMITIEKT XMMUYECKHX PEAKTHBOB

93 DnekTpoHHBIE cpecTBa 0OyUeHUS ISl KaOMHETa XUMUHU

94 KomriekT yueOHBIX BUACO (PHIBMOB MO HEOPTaHUUECKOW XUMUN

95 Merouyeckre peKOMEeHIAINH K ITU(PPOBOH 1abopaTopuu

96 KoMIIIEKT MOPTPETOB BETUKHX XUMHKOB

97 TlocoOus HArMAAHOMN SKCIIO3UIHN

98 Tlepuonmueckas cuctemMa xumudeckux smemenToB /.M. MenneneeBa (Tabmuia)

99 Cepwus TabnUIl IO HEOPTAaHMYECKOW XUMUU (CMEHHAS YKCTIO3UIIHS )

100 Cepus TabaHII IO OPraHUYECKON XUMUH (CMEHHAS SKCIIO3HUIINS)

101 KommnekT TpancnapanToB (MPO3payHbIX MJIEHOK)

102 Cepust Ta0nHIl M0 XUMUYECKUM MPOU3BOACTBAM (CMEHHAsI SKCIIO3UIINSA)
103 DIEeKTPUYECKUH aKBaUCTHILIATOP

104 ArnTedka yHUBEpCcaIbHAs JIJIs1 OKa3aHUs IEPBOM MEAUIIMHCKON MTOMOITU
105 Pe3nHOBBIE IEpUATKH

106 KommuiekT cTexnssHHO#M mocyapl Ha nutrdax 1eMOHCTPAITMOHHBIN

107 HaGop moseneit 3aBoACKNX XUMHYECKHUX aIllapaToB

108 HaGop moseneit 3aBOACKNX XUMHYECKHUX aIlliapaToB
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