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IHosicHUTEABLHAA 3AIINCKA

Paboyasa nporpamma no XMMmKM Ha ypoOBHE OCHOBHOTMO 061,ero 06pa3oBaHUA COCTaBAEHA HA
OCHOBE MONOXEHUN N TpeboBaHMI K pe3y/ibTaTamM OCBOEHUA OCHOBHOM 06pa3oBaTe/IbHON NPOorpammsl,
npeacTasaeHHbix B PesepasbHOM rocyAapcTBeHHOM 06pa3oBaTe/IbHOM CTaHAAPTE OCHOBHOMO 0bLwero
obpas3oBaHusA, yTBEPKAEHHOIO NpMKazom MuHuctepcTea obpasoBaHus U Haykn PO Ne 287 ot
31.05.2021, c yueTom MpumepHoOM nporpammbl BocnutaHusa, OCHOBHOM 0bpa3oBaTe/ibHOM NporpamMmmsl
MBQOY COLL N28 r. KoHakoBO OCHOBHOIO 06LLero o6pasoBaHUsA, NPUMEPHOM paboyein Nnporpammsl
NHcTUTyTa cTpaTernu passutua obpasoBaHus Poccuiickon Akagemum obpasoBaHua M, 2022

M OPUEHTMPOBAHA Ha peasn3aLmio B LeHTpe 06pa3oBaHNA eCcTeCTBEHHOHAYYHOM
HanpaB/ieHHocTel «ToYKa pocTa» y 0byyaroLmMxca ecTeCTBEHHOHAYYHOM rPaMOTHOCTU, POPMUPOBAHUSA
KPUTUYECKOrO U KPeaTUBHOMO MblILUNEHWNS, COBEPLUEHCTBOBAHWUSA HAaBbIKOB €CTECTBEHHOHAYYHOM
HaMNpaB/AIEHHOCTYU, a TaKKe AN NPaKTUYecKon oTpaboTkM yuebHOro matepuana no y4ebHbIM npegmeTam
«Xumuar,

Ha 6ase ueHTpa «Touka pocTta» obecneunBaerca peanmsaumsa 06pa3oBaTe/ibHbIX MTPOrpamm
€CTeCTBEHHOHAYYHOM U TEXHONOTMYECKOW HanpaBAeHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMAMM 3aKOHOLATENLCTBA B Chepe 06pa3oBaHMA U C y4ETOM pekomeHaauunin PesepanbHOro
onepaTopa y4ebHoro npeamerta «Xumuna». ObpasosaTesibHas Nporpamma no3BosAET MHTErPUPOBaTh
peanusyemble 34eCb NOAX0AbI, CTRYKTYPY U COAEPKaHMe NPU OpraHn3aunm obydeHmns xmmmmn 8 8—9
Knaccax, BbICTPOEHHOM Ha 6ase 1t060oro M3 AOCTyMNHbIX yYuebHO-MeToamYecknx Kommnaekcos (YMK).
Mcnonb3oBaHne 060pyaoBaHmMA LEHTPa «TOYKa pocTa» NO3BOJIAET CO34aTb YC/OBUA:

e [ONA paclnpeHna cogepaHua WKOJIbHOTO XMMHUYECKOTO O6pa3OBaHMﬂ;

e 1A NOBblWEHNUA NO3HaBaTe/IbHOM aKTUBHOCTU 06yqarou.|,mxcs| B eCTeCTBeHHOHaquOVI o6nacm;

e [NA Pa3BUTUA IMMHOCTU pe6eHKa B npouecce O6y‘-IEHMFI XumMmum, ero CI'IOCO6HOCT€IZ,
q)OpMVIpOBaHVIFI N ygoBneTsopeHmA CounasibHO 3Ha4YMMbIX MHTEPECOB U I'IOTpE6HOCTEﬁ,'

eanA paboTbl C 043aPEHHBIMU LWKONbHUKAMM, OpraHM3aLUmnmn UX pasBuUTUA B Pas3NINYHbIX
obnactax obpasoBaTeNbHOM, TBOPYECKOM AEeATENbHOCTHU.

MpumeHsa uuppoBble 1abopaTopmm Ha YPOKaxX XMMMUM, yUYaLLMECH CMOTYT BbINOJHUTb
MHOXEeCTBO 1ab0opaTOPHbIX PaboT M IKCNEPUMEHTOB MO NPOrPAMME OCHOBHOW LUKO/bI.

Pabouan nporpamma no xmumumu 9 Knacca coctaBneHa B COOTBETCTBUM C HOPMAaTUBHbIMU
AOOKYMEHTaMMU:

1. depepanbHbIM rocyAapcTBeHHbIM 06pa3oBaTeNbHbIM CTaHAapPTOM OCHOBHOTMO 061Lero
obpasoBaHuA, 17.12.2010 Ne1897

2. OcHoBHOI 0bpasoBaTeIbHOW NPOrPaMmoit OCHOBHOrO 0bLwero obpasoBaHns, 0406peHHON
depepanbHbIM y4eOHO-METOANYECKMM 06 begMHEHNEM NO 0bLemy obpasoBaHuto (MpoToKon
3acenaHua oT 8 anpena 2015 r. Ne1/15).

3. NMpumepHOI NpPorpammoit ocHoBHOro obLiero obpasosaHma nNo xumuun «lMpocselleHmey,
2011 rog (cTtaHAapTbl BTOPOro NOKOAEHUA).



4. NMporpammon 0CHOBHOTIo 06uero obpasoBaHms no xmmmmn. 8-9 knaccol. Astopbl O. C.
FabpuensH, A. B. Kynuosa.

Mporpamma paccyMTaHa Ha 2 Yaca B Hegeto, obuliee KomM4yecTeo 68 Yacos.

OnuncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl LLleHTpa «TOYKa pocTa», MCNOIb3yemMoro AN
peanusauum obpasoBaTenbHbIX NPOrpaMm B paMmKax NpenogaBaHNA XMMUK

Hugppoeas (komnoromepHasa) nabopamopus (L/1), nporpamMmHo-annapaTHbIi KOMMNAEKC,
AATYMKOBAA CMCTEMA — KOMMIEKT y4ebHOro obopyaoBaHus, BKAOYAOLWMN M3MePUTENbHbIN 610K,
NHTepdelic KOTOPOro NO3BosIAET obecnevymnsaTb CBA3b C MEPCOHA/IbHbIM KOMMbIOTEPOM, M Habop
0aTYMNKOB, PETUCTPUPYIOLWLUNX 3HAYEHUA PA3TUYHDbIX ¢M3VI'~IeCKVIX BEe/INYUNH.

Aamyuk memnepamypbl NAAGMUHOBbLIT — NPOCTOM U HAAEKHbIN AaTYMK, NpeaHa3HayYeH ans
N3MepeHua TemnepaTypbl B BOAHbIX PacTBOPax M B ra3oBbix cpesax. MmeeT pasnnyHbln Ananas3oH
namepeHuit ot —40 go +180 °C. TeXHUYECKME XapaKTEPUCTUKMN JATYMKA YKa3aHbl B UHCTPYKLMM NO
aKcnayatauuun. Jamyuk memnepamypsl mepmMonapHslii npeaHasHayYeH 41a U3smepeHus TemnepaTyp
21,0 900 °C. Ucnonb3yeTcsa Npu BbINOAHEHUM PaboT, CBA3aHHbIX C UIMEPEHMEM TeMnepaTyp NJAaMeHu,
naaBAeHUA N PasNoXeHUA BeLLecTs.

Aamyuk onmuyeckoli nnomHocmu (Kosopumemp) — npefHa3HaYeH 45 UIMepeHus
ONTUYECKOM NNOTHOCTM OKPaLLEHHbIX PAacTBOPOB. Mcrnonb3yeTca npu U3yyeHnn Tem «PacTBopbi»,
«CKOPOCTb XMMNYECKUX peaKLmniny, onpeaeneHnn KOHUEHTPaLUUM OKPaLleHHbIX MOHOB.

Aamuuk pH npeaHasHayeH A1a MU3MepeHus BogopoaHOoro nokasartensa (pH) BogHbIx
PacTBOPOB B Pa3/INUYHbIX UCCeA0BaHNAX OOBEKTOB OKPY»KatoLen cpepbi.

Aamyuk anekmponpoeodHocmu npeaHasHa4YeH 417 USMepPEHUs yaebHOM
3/1EKTPONPOBOAHOCTM KUAKOCTEN, B TOM YNC/IE M BOAHbIX PAacTBOPOB BelecTB. MpumeHseTcs npu
N3y4eHUN TEOPUN 3EKTPOIUTUUYECKON AMCCOLMALLUN, XapPaKTEPUCTMK BOAHbIX PacTBOPOB

Mukpockon yugpoeolii npefHasHauYeH A1 nsyyeHuns Gopmbl KpUCTaNNoB U HabalogeHuA 3a
POCTOM KPUCTaNOB.

Pabouas nporpamma no xumum Ans 9 KNaccos c MCNonb3oBaHuem o6opyaoBaHUs
ueHTpa «Touyka pocta»

Ha 6a3e ueHTpa «To4Kka pocta» obecneymnBaeTcs peanmsauma obpasoBaTesibHbIX NPOrpamm
€CTeCTBEHHO-HAY4YHOM M TEXHOIOMMYECKON HanpaBAeHHOCTeM, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMAMM 3aKOHOAATENLCTBA B chepe 06pa3oBaHMA U € Y4ETOM pekomeHaaumi GesepanbHOro
onepaTtopa y4ebHoro npeamerta «XumMmsa».

O6pasoBaTenbHan Nporpamma No3BOAET UHTEIPUPOBATb peasnsyemble NOAXOAbI, CTPYKTYPY
N copeprkaHue Npu opraHmnsaunmn obyyeHma Xummumn B 9 Knaccax, BbICTPOEHHOM Ha b6ase ntoboro m3

OOCTYMHbIX y4ebHO-MmeToaMYecknx Komnnekcos (YMK).

Mcnonb3osaHue o6opyaosaHua «TouKa pocTa» npu peannsaumm aaHHon ON nossonser
co3path ycaoBua:

-ANA pacwmnpeHmna cogepaHma WKOJIbHOro Xxmummyeckoro o6pa3OBava;



-0/1A NOBbIWEHWA NO3HABATE/IbHOM aKTUBHOCTM 0Oy4YaloLMXCA B €CTECTBEHHOHAYYHOM
obnacty;

-ON1A Pa3BUTMA IMYHOCTM pebEHKa B npouecce 0bydyeHna Xumnmn, ero crnocobHocTew,
bopMMPOBaAHMA N YA0BNETBOPEHUA COLMANbHO 3HAYUMbIX MHTEPECOB 1 NoTpebHoCTel;

-AnsA paboTbl C 0AaPEHHbBIMM LLIKOIbBHUKaMW, OPraHM3aLmm nx pa3BmUTUA B pas/IMUHbIX 0biacTax
obpas3oBaTe/IbHOM, TBOPYECKOM AeATeIbHOCTH.

Lenu:

Gdopmuposanue y ydanxcsi XiMUYECKON KapTUHBI MUpa KaK OpraHu4eCcKOn
YAaCTH €T0 LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;

pazeumue TO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYaJIbHbIX U TBOPUECKUX
CIIOCOOHOCTEM, yJalIuXcs B MPOIECCe U3YUCHHUS UMU XUMHUUECKON HAYKU U €€
BKJIaJIa B COBPEMEHHBIN HaYyYHO-TEXHUYECKUMN MPOTrpecc;

G opmuposanue BAXXHEUIITNX JIOTUYECKUX OTIEpaIluii MBITIUICHUS (aHAJH3,
CUHTE3, 00001IeHUEe, KOHKPETU3aIIMs, CPAaBHEHUE U JIp.) B MPOIECCe MO3HAHUS
CUCTEMBI BAKHEUIIINX MMOHATHI, 3aKOHOB U TEOPUN O COCTaBE, CTPOCHUU U
CBOMCTBaX XMMHYECKUX BEILIECTB;

socnumanue yOeKI€HHOCTH B TOM, UTO MPUMEHEHHE MOTYyYEHHBIX 3HAHUHN U
YMEHHUH 10 XUMUU SBIISIETCS 0OBEKTUBHON HEOOXOIUMOCTBIO JIJIsi O€30MacHOM
paboThI C BellleCTBAMH U MaTepuaIaMu
B OBITY M Ha MIPOU3BOJICTBE;

npoekmuposanue N peanu3ayus BbIIIyCKHUKAaMHU OCHOBHOMW LIKOJIbI JINYHOU
00pa3oBaTeIbHOM TPACKTOPHUH: BEIOOP NMPpOodHIIT OOyUCHHS B CTAPIICH IITKOJIC WIIH
npodeccroHaIbHOT0 00Pa30BaTEIBHOTO
YUPEKICHNUS;

061a0eHue KI0YEBbIMU KOMIIETEHIUAMHE (y4eOHO-TI03HABATEIbHBIMH,
UH(OPMAITMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATUBHBIMH ).

B cBs13u ¢ mepexo10M OCHOBHOM IIKOJIBI HA TaKyI0 (POPMY HTOTOBOM
aTrectauuu, kak [ A, B Kypce npenycMOTpPEHO BpeMs Ha MOJITOTOBKY K HEM.

IIpeaMeTHBIE pe3yabTAThI 00y4YeHUsI

VYyamuiicst 10IKEH YMETh:

VCIIOJIb30BATh IPU XapaKTEPUCTHUKE METATUIOB U UX COCIUHEHUN MOHSITHUSA
«METAJIIBI», «PAJl AKTUBHOCTH METAIJIOB), (IIEJIOYHBIE METAJLIIbIY,
«ILIEJIOYHO3EMENIBHBIE METAJUIBDY, UCIOJb30BATh UX IIPU XapaKTEPUCTHUKE
METAJLIOB;



JaBaTh XapaKTEPUCTUKY XUMHUUECKUX JIEMEHTOB METAJLIIOB (IIEJIOYHBIX
METAJIJIOB, MAarHUsl, KaJbIUsl, aTIOMUHUS, KeEJ€3a) M0 UX MOJIOKEHUIO B
[Tepuoguueckou cucTeEMEe XUMUYECKUAX DJIEMEHTOB
. V1. MenneneeBa (XMMUYECKHUM 3HAK, TOPSIAKOBBIA HOMED, IEPUOJ, TPYIIIA,
MOATPYIIa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOeHUE atoMa (3apsij sapa, Yuciio
MIPOTOHOB U HEUTPOHOB B SiApeE, 00II[ee YUCIIO IJEKTPOHOB, pacipeeicHue
AJIEKTPOHOB TIO JIEKTPOHHBIM CJIOSIM ), IPOCTOE BEIIECTBO, (hOpMYyIia, HA3BaHUE U
THUII BBICIIETO OKCHUJA U THAPOKCHUIA);

Ha3bIBaTh COCMHEHNS METAJJIOB U COCTaBJISTh UX (DOPMYJIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHNE (PU3MIECKUE U XUMUUECKHUE CBOIMCTBA
MIPOCTHIX BEUIECTB METAJLIIOB,;

OOBSICHSITh 3aBUCUMOCTH CBOMCTB (WJIU MPEJICKA3hIBaTh CBONCTBA)
XUMUYECKUX JIEMEHTOB METAJIOB (pagnuyc, METAJUTMYECKUE CBOMCTBA DJIEMEHTOB,
OKHCITUTEIbHO BOCCTAHOBUTEILHBIE CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX UMH
coeIMHEHUH (KMCJIIOTHO OCHOBHBIE CBOMCTBA BBICIITUX OKCUIOB U THIPOKCHUJIOB,
OKHCJIUTEIbHO BOCCTAHOBUTEIBLHBIC CBOMCTBA) OT MOJIoKeHUs B [lepuoanueckoit
cucTeMe XuMu4deckux 3yeMeHToB /[. . Menpaeneena;

OTHCHIBATH OOIIME XMMUYECKHE CBONCTBA METAIOB C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U A3bIKA XUMUU,

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUS pEaKIUi, XapaKTEPU3YIOIINX
XUMUYECKUE CBOMCTBA METAJNIOB M X COEIMHEHUI, a TAaK¥KE JICKTPOHHbIE
YpaBHEHHUS MPOLECCOB OKUCIIEHUS BOCCTAHOBJICHUS,

YpaBHEHUS 3JIEKTPOJIUTUYECKON AUCCOIMALUN; MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpalICHHbIE MOHHBIE YPABHEHUS PEAKIIUI C yYaCTHEM 3JIEKTPOIUTOB;

YCTaHABIIMBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3M MEXKAY CTPOCHHUEM aTOMa,
XUMUYECKOU CBS3BI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH METAJIOB M UX
COCIMHEHUM, UX OOIIMMHU GU3HUUECKUMHU U XUMUYECKUMU CBONUCTBAMU;

ONUCHIBATh XUMHUUYECKUE CBOWCTBA IIEJOYHBIX U IIETOYHO3EMEIIbHBIX
METaJUJIOB, a TAK)KE aJTIOMUHUS U JKeJe3a, U UX COCITUHEHUH C TOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJAHOTO) SI3bIKa U A3bIKA
XUMUU;

BBITIONHSATh, HAOIIOIATh U OMMCHIBATH XUMUYECKUH IKCIIEPUMEHT 10
PAaCO3HABAaHUIO BAXKHEUIIINX KATHOHOB METAJJIOB, THAPOKCU/I HOHOB;

3KCIIEPUMEHTAJIBHO HCCIEN0BATh CBOMCTBA METAJJIOB U UX COCTUHECHUH,
pelaTh 3KCIepUMEHTAIbHBIE 3aJ1a4U 110 TeMe «MeTasby;

ONMCHIBATH XUMHYECKUHN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO
(pyccKOro miy poJHOTO) s3bIKA U A3bIKa XUMHUH;

IPOBOJUTH PACUETHI 0 XUMUIECKUM (HOpPMYJIaM U YPAaBHEHHSIM PEaKIni,
MPOTEKAOMINX C YYACTUEM METAIJIOB U UX COCAUHECHUM.

VCIIOJIb30BATh NIPU XapaKTEPUCTUKE NMPEBPALICHUMN BEIIECTB MOHITHUSA:
«XUMUYECKas PEaKUsD», «PEAKIIUU COCTUHECHUS», «PEAKIINU PAZIIOKECHUSD,
«peaKkuuu 00OMEHay, «PeaKUy 3aMEeICHUS», «PEaKIMi HEUTpaIn3alumy,
«AK30TEPMUUECKUE PEAKIINNY, «IHIOTEPMUUYECKUE PEaKLUn», «0OpaTuMble



peakuumn», «KHeOOPaTUMbIE PEAKIUNY», KOKACIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEeaKIun», «KrOMOT€HHBIE PEAKIIUN), «T€TEPOrE€HHBIE PEAKLINNY, «KATAJIUTUIECKUE
peakUumn», «HEKaTATUTUYECKUE PEAKIIMN, «TeIIOBOM 3P (EeKT XuMUYeCcKon
pEeaKIun», «KCKOPOCTh XUMHUYECKON PEAKLIUN», «KATAIIU3ATOP»;

XapaKTepU30BaTh XUMUYECKHUE IIEMEHTHI | —3 T0 MeproaoB Mo UX
[10J10’KeHNUI0 B Ilepuoanyeckon cucreme XumMuyeckux aemeHTos 1. 1.
MeHneneeBa: XMMUYECKHUI 3HAK, TOPSAKOBBIA HOMED, IEPUOJ, TPYIIIA,
MOATPYIINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOeHUE aToma (3apsia s/1pa, Yucio
MIPOTOHOB Y HEUTPOHOB B SIApE, 00IIIEE YUCIIO IEKTPOHOB, paclpeaesieHue
AJIEKTPOHOB MO JEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (hOpMYyJsia, HA3BaHUE U
THUI BBICILIETO OKCHJIa U TUAPOKCHU]IA, JETYUETO BOJAOPOJIHOIO COSAMHEHUS (151
HEMETAJLJIOB));

XapaKTepu30BaTh O0IIME XUMUUECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
TUAPOKCUIOB;

MPUBOJIUTH TPUMEPHI PEAKIINH, TOATBEPKAAOIINX XUMUYECKUE CBONCTBA
aM(OTEPHBIX OKCHJIOB U THIPOKCHUIIOB,;

NaBaTh XapaKTEPUCTUKY XMMUUYECKUX PEAKLIHN 110 YUCITY U CO CTaBY
UCXOJHBIX BEUIECTB U MPOJAYKTOB PEAKIUU; TEIUIOBOMY 3P EKTYy;

HaIIPaBJICHUIO TPOTEKAHUSI PEAKIIMH; U3BMEHEHUIO CTENEHEN OKUCIICHUS
AJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX BEIIECTB; YYaCTHUIO
KaTann3aTopa;

OOBSCHATH U MIPUBOJUTH MPUMEPHI BIUSIHUS HEKOTOPHIX (hakTOpoB (pupoaa
pearupyromnmx BEMECTB, KOHIIEHTpaus BELIECTB, JaBJICHUE, TEMIIEpaTypa,
KaTaJIn3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS

pearupyronmx BemecTB) Ha CKOPOCTh XUMUYECKUX PEaKIUi;

HA0JII01aTh U OMHUCHIBATh YPABHEHUS PEAKIIUI MEX Ty BEIIECTBAMU C
MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UJIA POJHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOAMUTH OIBITHI, MOATBEPKIAIONINE XUMUYECKHE CBOMCTBAa aM(pOTEPHBIX
OKCHJIOB U TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEAKIIUU OT
pasznu4HbIX (GaKTOPOB (MPUPOJIA PEATUPYIOIINX
BEILIECTB, KOHLIEHTPALMs BELIECTB, JaBICHUE, TEMIIEpaTypa, KaTaau3aTop,
IIOBEPXHOCTh CONPUKOCHOBEHHUS PEArupyIOIINX BEIIECTB);

oOparmiarbcesi ¢ 1a00paTOpHBIM 000PYAOBAaHUEM U HATPEBATEIHLHBIMHU
npubopaMu B COOTBETCTBHUHU C MIPABUJIAMU TEXHUKU O€30MaCHOCTH;

HAO0JIIO1aTh 32 CBOMCTBAMU METAIUIOB U UX COSAMHEHUN U SIBJICHUSIMU,
MPOUCXOASAIIUMU C HUMU;

WCIMOJIB30BATH ITPU XapaKTEPUCTUKE METAIJIOB U KX COCTMHEHUN OHATHSL:
«HEMETAJUIBD), «TAIIOTEHBD», «aJUIOTPOITHBIE BUIOU3MEHEHHUS», <GKECTKOCTD BOJBI»,
«BPEMEHHAsI )KECTKOCTh BOJIbI», «ITOCTOSIHHASI )KECTKOCTh BOJIbI», «00IIast
KECTKOCTh BOJIBI»;

JaBaTh XapaKTEPUCTUKY XUMUUYECKUX JIEMEHTOB HEMETAJUIOB (BOAOPO/A,
rajioreHoB, KHUCJIOpoaa, cepbl, a30Ta, hocdopa, yraepoa, KpeMHHU) M0 UX
nonoxxeHuto B llepuoanyeckoit cucreme xumMuieckux 3iemMenTos 1. U.



MenneneeBa (XMMUUECKUN 3HAK, TOPSIKOBBIM HOMED, EPUO]], TPYIIIIA,
MOATpYIIa, OTHOCUTEIbHASL aTOMHasi Macca, CTPOCHUE aToma (3apsil sjipa, YUCIIo
MIPOTOHOB U HEUTPOHOB B siZIpe, 00IIIee YUCIIO AJIEKTPOHOB, pacipeeicHue
AJIEKTPOHOB MO JIEKTPOHHBIM CIIOSIM ), IPOCTOE BEIIECTBO, (hOpMyIia, HA3BaHUE U
THUII BBICIIIETO OKCHUA U THAPOKCHAA, GopMysia U XapaKTep JeTy4ero BOJOPOIHOTO
COCIMHCHUA);

Ha3bIBaTh COCAMHEHHUS HEMETAIOB U COCTABIIATh UX (hOPMYJIBI 110
Ha3BAHUIO;

XapaKTepu30BaTh CTPOEHHUE, o01IMe GU3MUECKUE M XUMUYECKHE CBOMCTBA
MPOCTHIX BEUIECTB HEMETAJIIOB;

O0OBSICHSITh 3aBUCUMOCTH CBOMCTB (WJIU MPEJICKa3bIBaTh CBONCTBA)
XUMUYECKUX JIEMEHTOB HEMETAJUIOB (paanyc, HEeMETANTNYECKUE CBOMCTRA
3JIEMEHTOB, OKHCJIUTEIbHO BOCCTAHOBUTEIbHBIE CBOKMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMH COCTMHEHUMN (KMUCIIOTHO OCHOBHBIEC CBOMCTBA
BBICIITUX OKCHUIOB U THAPOKCHJIOB, JICTYYUX BOJOPOJIHBIX COSTUHECHHUM,
OKHUCJIUTEILHO BOCCTAHOBUTEIbHBIE CBOMCTBA) OT Mo10keHud B [lepronnueckoii
cucteMe xuMuueckux 3jeMeHToB /1. 1. Menpaeneena;

OMHCHIBATH OOIINE XMMUYECKHE CBOMCTBA HEMETAJIIIOB C TIOMOIIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIM POJTHOTO) S3bIKA U S3bIKa XUMHH;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIUMA, XapaKTePU3YyIOIINUX
XUMHUYECKHE CBOMCTBA HEMETAJUIOB U UX COCIMHEHUH, a TAK)KE DJIEKTPOHHbIE
YpaBHEHHUSI IPOLIECCOB OKUCIIEHUSI BOCCTAHOBJICHUS,

YpaBHEHUS 3JIEKTPOJIUTUYECKON AUCCOIMALIMN; MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpalIEHHbIE NOHHBIE YPABHEHUS PEAKIIUI C YYaCTHEM 3JIEKTPOIUTOB;

YCTaHABIIMBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3M MEXKAY CTPOCHHUEM aTOMa,
XUMUYECKOU CBS3BI0, TUIIOM KPUCTAINIMYECKON PEMIETKH HEMETAIIIOB U UX
COCIMHEHU, X OOIIMMHU GU3MUYECKUMHU U XUMHUYECKUMU CBONCTBAMU;

ONMUCHIBATh XUMHUUYECKUE CBOKMCTBA BOAOPOAA, TAJIOT€HOB, KUCIOPOAA, CEPBI,
aszora, pocdopa, rpadura, anmmasza, KpeMHHS U UX COSTUHEHUHN C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOT0 MM POJHOTO) A3bIKA U SI3bIKA XUMHH;

OIMHCHIBATH CIIOCOOBI yCTPAaHEHUS KECTKOCTH BOJBI U BHITIOIHATH
COOTBETCTBYIOIIUN UM XUMUUYECKAN SKCIIEPUMEHT;

BBITIOJHSATh, HAOIIOIATh U OMUCHIBATH XUMUYECKUHN IKCIIEPUMEHT 10
pacno3HaBaHUIO HOHOB BOJIOPO/Ia U aMMOHHUS, Cylb(daT-, kKapOoHAT- , CUITUKAT- ,
docdar- , xsopun- , o poMua- , UOANI- HOHOB;

AKCHEPUMEHTAIBHO UCCIE0BATh CBOMCTBA METAIUIOB U UX COEAMHEHU,
pelaTh SKcepruMeHTaIbHbIE 3a1aun 1o TeMe «HemeTamnbry;,

OMUCHIBATh XUMUUYECKUN IKCIEPUMEHT C MOMOUIBIO €CTECTBEHHOTO
(pyccKOro miy poJHOTO) s3bIKA U A3bIKa XUMHUH;

IPOBOJUTH PACUETHI 0 XUMUIECKUM (HOPMYJIaM U YPAaBHEHHSIM PEaKIni,
MPOTEKAIOIINX C YYACTUEM HEMETAUIOB U UX COCTMHEHHUI.

MeTaIlpeIlMeTHbIe PE3YyJdbTAaThI oﬁyquI/m



Yyamuiics J0IKEH YMETh:

ONPEENATH LIeJIb YUeOHOH AESITENIbHOCTH C IOMOUIBIO YUUTENS U
CaMOCTOATEIBHO, HCKaTh CPEJICTBA €€ OCYILIECTBICHUS, padoTas 1O IJIaHy, CBEPAThH
CBOM JICUCTBUSI C LIEJIbIO U PU HEOOXOIUMOCTU UCIIPABIISITh OIUMOKU C TOMOIIBIO
YUUTENS U CAMOCTOSTEIBHO;

COCTaBJIATh AHHOTALIMIO TEKCTA;

CO3/aBaTh MOJIENU C BBIIEJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U
MPEICTABICEHUEM UX B IPOCTPAHCTBEHHO-TpapruecKor UiIu 3HAKOBO-
CUMBOJINYECKOU opme;

OnpeeNsITh BUAbI Kilaccuukanuu (€CTECTBEHHYIO U UICKYCCTBEHHYIO);

OCYHIECTBIISITH NPSIMOE JEAYKTUBHOE J10KA3aTENbCTBO;

paboTaTh MO COCTaBIECHHOMY IJIaHY, UCIIOJIB3Ys Hapsiy C OCHOBHBIMU U
JOTIOJTHUTEIIbHBIE CPENICTBA (CIPABOYHYIO JIUTEPATYPY, CIOKHbIE TPUOOPHI,
cpeactBa UKT);

C TIOMOUIBIO YUUTENSE OTOUPATh AJIA pelIeHUs] y4eOHbBIX 3a]1a4 HEOOXOAMMbIE
CJIOBApH, SHIMKJIONEINH, CIIPABOUYHUKH, JIEKTPOHHBIE TUCKH;

COIOCTABJISITh U OTOMpPATh MHGOPMALIHIO, TOJYYCHHYIO U3 PA3ITHMYHbIX
MUCTOYHUKOB (CJIOBapH, SHIMKIIONEANH, CTIPABOYHUKHU, AIEKTPOHHBIE IUCKH, CETh
WnTepuer);

NPEeICTaBIATh HH(OpPMAIUIO B BUI€ TaOIHII, CXEM, OMOPHOTO KOHCIIEKTa, B
TOM 4Hcie ¢ mpuMeHeHuem cpencts MKT;

0(QOpPMJISITE CBOU MBICIIM B YCTHOM U MUCHbMEHHOU PEYH C YUETOM CBOMX
y4eOHBIX U )KU3HEHHBIX PEYEBBIX CUTYAIIMI, B TOM YHUCJIE C MPUMEHEHUEM CPEJICTB
UKT;

COCTaBJIATh PELEH3UIO HAa TEKCT;

OCYILIECTBIIATH JOKA3aTEIbCTBO OT MPOTHUBHOIO;

OpraHU30BbIBaTh yueOHOE B3aUMOJICHCTBUE B IpyIIIe (pacnpeaeisaTh PO,
JIOTOBAPUBATHLCS JPYT C APYTrOM U T. 11.);

npeABUAETh (TPOrHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PELICHUI;

MOHUMATh MPUYUHBI CBOETO HEYCIIeXa M HaXOJAUTh CIIOCOOBI BBIXO/a U3 ATOU
CUTYalluu;

B JUAJIOTE C YYUTEIIEM YUUTHCS BHIpA0AThIBATh KPUTEPUU OIICHKH U
OTIPEJIEIISITh CTETICHb YCIICITHOCTH BBITIOJTHEHUS CBOEH paOOTHI U pabOTHI BCEX,
HCXO/ISl U3 UMEIOUIUXCSI KPUTEPUEB, COBEPIIIEHCTBOBATH KPUTEPUU OLIEHKU U
MOJIb30BATHCSI UMH B XOJ€E OLICHKH M CAaMOOLICHKU;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTYMEHTUPYS €€;

TIOJITBEPK/IATh APTYMEHTHI (haKTamu;

KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHUIO;

CIIYLIATh IPYTUX, NBITATHCA MPUHUMATh APYTYIO TOUKY 3pEHHUS], OBITh
rOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJISITh pedepar 1no onpeaeseHHon popme;

OCYIIECTBIISITh KOCBEHHOE Pa3/IeNInTEIbHOE 10KA3aTENbCTBO.



JInuHOCTHBIE pe3yJIbTaThl 00yUeHus:

Yyaluiics J0mKeH:

3HamMob U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBA3aHHBIE C
pa3BUTHEM XMMHUH U O0OILIECTBA; TOCTHXKEHHS B 00JIACTU XUMHH U KYJIbTYPHbIE
TpaauLMU (B YACTHOCTH, HAYUYHbIE TPAJIULIUH) CBOEH CTpaHbl; 00OIIEMUPOBBIE
JOCTUXKEHUS B 00JIaCTU XMMUU; OCHOBHBIE IPUHIUIIBI U NPABUJIA OTHOLIEHUS K
OPUPOJIE; OCHOBBI 3JI0POBOr0 00pa3a KU3HU U 310pOBbecOeperaronmx
TEXHOJIOTUH; MpaBuia MOBEICHHS B UYPE3BbIUAWHBIX CUTYAIUSAX, CBI3AHHBIX C
BO3/ICHCTBUEM
Pa3TUYHbBIX BEIIECTB; OCHOBHBIE MIPaBa U 003aHHOCTU IPaKJaHUHA (B TOM YHUCIIE
y4auierocs), CBA3aHHbIe ¢ JMYHOCTHBIM, MPO(HECCUOHATBHBIM U KU3HEHHBIM
CaMOOIIpeIeICHUEM; COLMATIBLHYIO 3HAYUMOCTh U COJIEpKaHue rnpodeccuii,
CBSI3aHHBIX C XUMHEH;

UCNbIMBIBAMb: YYBCTBO T'OPIOCTH 3a POCCUICKYIO XUMHYECKYIO HAYKY U
yBa)KCHHE K UCTOPUU €€ PA3BUTHUS; YBAKEHUE U MPUHATHE JOCTUKEHUN XUMUH B
MUpe; JII000Bb K MPUPO/JIC; YBAKEHUE K OKPYKAIOMINM (YHaIIUMCS, YUUTEISIM,
POJUTENSAM U Ap.) — YMETh CIAYIIATh U CIBIIATH MAPTHEPA, IPU3HABATH MPABO
Ka)KJI0T0 Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS C YIETOM MO3UIIMIA BCEX
YYaCTHUKOB; YyYBCTBO IPEKPACHOI'O U 3CTETHYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MUPOM BEUIECTB U UX MPEBPAILICHHI; CAMOYBaXEHUE U
AMOIIMOHATIBLHO MOJOKUTEbHOE OTHOIICHHUE K cele;

npu3HAaeams: NEHHOCTH 3J0POBbs (CBOETO U JPYTHUX JOJEH );
HEOOXOIMMOCTh CAMOBBIPAYKEHUSI, CaMOpeaIU3allii, COLMAILHOTO TPU3HAHUS;

0C03HA68aMb: TOTOBHOCTD (MJIM HETOTOBHOCTH) K CAMOCTOSATEIbHBIM
MOCTYTIKaM U JIEUCTBUSAM, OTBETCTBEHHOCTD 34 UX PE3YJIbTAThl; TOTOBHOCTb (WJIN
HErOTOBHOCTh) OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO MO3ULUIO U KPUTUYHO
OTHOCHUTBCSI K CBOMM IOCTYIKaM;

Npos61amyb: SKOJIOTMUECKOE CO3HAHME; TOOPOKENATEIbHOCTh, TI0BEPHE U
BHUMATEJIBHOCTb K JIFOJIIM, TOTOBHOCTh K COTPYJHHUYECTBY U JPYKO€, OKa3aHUIO
MTOMOIIY TEM, KTO B HEMl Hy>KIaeTcs; 0000IEeHHBINA, yCTOWYNBBIN U
n30upaTeabHbIN O3HABATENbHBIM HHTEPEC, UHUIIUATUBY U JIFOO03HATEIIBHOCTh B
M3Y4YEHUHU MHUPA BEIIECTB U PEAKIIHil; 1IeJIeyCTPEMIIECHHOCTh U HACTOMYNBOCTD B
JIOCTH)KEHUU 1eJIel, TOTOBHOCTh K IPEOA0TICHHUIO TPYIHOCTEH; YOSKICHHOCTh B
BO3MOHOCTH IMO3HAHUS IPUPO/IbI, HEOOXOIUMOCTH Pa3yMHOI0 UCIOJIb30BAHUS
JTOCTH)KEHUN HAyKU M TEXHOJIOTHH JIJIsl pa3BUTHUS OOLIECTBA;

YMemb: YCTAaHABIMBATD CBSI3b MEK/Y LIEJBIO U3YUYEHUS XUMUU U TEM, IS
4Yero OHa OCYIIECTBIsAETCA (MOTUBAMU); BBIIIOJIHATh KOPPUTHPYIOLIYIO
CaMOOLIEHKY, 3aKI0YaIOUIyIOCsl B KOHTPOJIE 3a MPOLECCOM U3yUEHUsI XUMUU U
BHECEHUH HEOOXOAMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TaaM U criocodam
M3Y4YEHUS Kypca XMMUU; BBIIIOJIHITh PETPOCHEKTUBHYIO CAMOOLIEHKY,



3aKJTFOYAIONIYIOCS B OIICHKE MPOIIecca U PE3yNIbTaTa H3yUEHUs Kypca XUMHH
OCHOBHOM IIIKOJIBI,

MO/IBE/ICHAH UTOTOB Ha OCHOBE COOTHECEHUS 1EJICH U pe3yIbTaTOB; CTPOUTH
KU3HCHHBIE U TIPO(ECCHOHATBHBIC IJIAHBI C YI€TOM KOHKPETHBIX COIMAIEHO
UCTOPUYECKHUX, TTOJUTHICCKUX ¥ SKOHOMHUYECKHUX YCIIOBHIA; OCO3HABATH
COOCTBEHHBIC IICHHOCTH M COOTBETCTBUE UX IPUHUMACMBIM B JKU3HH PEIICHUSIM;
BECTH JUAJIOT HA OCHOBE PaBHOMPABHBIX OTHOIICHUH M B3aMMHOTO YBa)KCHHS,
BBIJICIIATh HPABCTBCHHBIN ACIIEKT MOBEICHUSI 1 COOTHOCHUTD MTOCTYIIKHU (CBOM H
JIPYTHX JTIOJIEH) ¥ COOBITHS C MPUHSATHIMHU dTHUYESCKIMH HOPMaMH; B TpeIenax
CBOMX BO3MOKHOCTEH TPOTHUBOCHCTBOBATD JCHCTBUSAM U BIUSHUSM,
NIPEICTABIISIONIUM YTPO3Y JKH3HHU, 3]I0POBBIO U O€30MACHOCTH JTMYHOCTH U
00I1IeCTBa.
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Conep:kanue nmporpaMmmsbl y4e0HOro Kypca 9kiacca (2 yaca)

BelyecTtBO M XMMMUECKaA peakuua

Mepunoamyecknin 3akoH. MNepuognyeckan cuctema XMmmyecknx asnemeHTos . . MeHgeneesa.
CTpoeHune aToMmoB. 3aKOHOMEPHOCTU B MU3MEHEHNWN CBONCTB XMMMUUYECKUX 3/IEMEHTOB NEepPBbIX TPEX
nepuoaoB, Kanus, KaibLma U UX COEAUHEHUI B COOTBETCTBUM C NOIONKEHNEM 3/1IEMEHTOB B
nepuoanyYeckomn cucteme M CTPOEHMEM nx aTomoB. CTpoeHue BeLecTBa: BUAbI XMMUYECKOM CBA3U. Tunbl
KPUCTaNIMYECKUX PELLETOK, 3aBUCMMOCTb CBOMCTB BELLLECTBA OT TUMA KPUCTANIMYECKOM PELLETKU U BUAa
XMMUYECKOM CBA3M.

H}'IaCCVId)MKaLI,Mﬂ M HOMEHKNATypa HEOPraHNYeCKnNX BeLlecCTB (ME)'KAyHapO,CI,HaFI n
Tpmsmaanaﬂ). Xvmmyeckune CcBOMCTBA BewecTB, OTHOCALWMXCA K PAa3/IMYHbIM KNnaCCamM HEOPraHNYeCKUX
co EAMHGHMﬁ, reHeTn4yeckaa CBA3b HEOPraHN4YeCKnUX BeLLecTB.

Kl'IaCCMq)MKaLI,Mﬂ XUMUYECKUX peaKLI,Ml\/‘I Mo Pas3/IMYHbIM NMPU3HaKam (I'IO 4Yncny n coCcrtasy
y4acCTByHOLWMUX B peakuynn BelwecTts, No TenJioBomMmy 3¢¢eKTy, Mo U3MEHEHMUIO CTENEHEen OKUCNEHUA
XUMUYHECKUNX IN1EMEHTOB, NO O6paTMMOCTM, no y4acTtuio KaTanmaaTopa). SK30 U IHAO0TEPMUYECKNE
peakunn, TEpMOXMMHUYECKNE ypaBHeEHUA.

MoHATUE O CKOPOCTU XMMUYECKOW peakumn. NMoHATHe 06 06paTUMBbIX M HEOBPATUMbIX
XMMMUYECKUX peakumsax. MoHATME O TOMOTEHHbIX U reTeporeHHbIX peakunax. loHamue o Xumu4ecKkom
pasHogecuu. ®akmopsl, 8AUAIOULUE HAO CKOPOCMb XUMUYECKOU peakyuu U nosaoxeHue XuMu4ecKkoao
pasHogecus.

MexaHW3M OKMC/INTEIbHOBOCCTaHOBUTE/IbHBIX PeaKLUUii (3N1EKTPOHHbIV HanaHC OKMCAUTENbHO-
BOCCTaHOBUTE/IbHOM peaKLmm).

Teopua SHEKTpOHMTMHECKOVI anccoumnaunmn. 3I'IeKTpOI'IVITbI N HE3NNEKTPO/INTHI. KaTnoHbl,
aHWOHbI. MexaHn3m gmccoumaumu BewecTs C Pa3IMYHbIMU BULAMMU Xnmmn4yeckom ceasu. CteneHb
avccoumaumn. CnnbHole n cnabble 3/1EKTPO/INTHI.

PeaKumum noHHOro obmeHa. YcnoBus NpoTekaHUs peakumii MOHHOro obMmeHa, NoJiHbIe U
COKpalEHHbIe MOHHbIE YpaBHEHMA peaKumit. CBOCTBA KMCNOT, OCHOBAHWI M coNelt B cBeTe
npeAacTaBaeHnin 06 31eKTPOMTUYECKOW AMccoumaumm. KadyecTBEHHbIe peakuun Ha MoHbI . [ToHamue o
audponuse coneli .

XMMMUYECKUI SIKCNEPUMEHT: 03HAKOMIEHME C MOAENAMMU KPUCTANINYECKUX PELETOK
HeopraHMYeCcKMX BELLeCTB — MEeTa/I/IoB M HeMeTannoB (rpaduTa U anmasa), CI0XKHbIX BELWECTB (X10puaa
HaTpuA); MccnefoBaHUe 3aBUCUMMOCTM CKOPOCTU XMMUYECKOW peaKkLmu OT BO34ENCTBUA Pa3NUHbIX
baKTOpOB; NccneaoBaHMe 31EKTPONPOBOAHOCTM PacTBOPOB BELLEeCTB, MpoLecca ANccoumnanmm KUCorT,
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LienoYeit 1 coneit (BO3MOXKHO MCNONb30BaHMNE BUAEOMATEPMANOB); NPO BeAeHNE OMNbITOB,
WUNOCTPUPYIOLLIMX MPU3HAKM NPOTEKaHMA peakLmii MOHHOro obmeHa (obpa3oBaHue ocaakKa,
BblZle/leHue rasa, obpasoBaHue BObl); OMbITOB, UAMOCTPUPYIOLLMX NPUMEPLI OKUCIU TENbHO-
BOCCTaHOBUTE/IbHbIX PeaKkLUi (ropeHne, peakumnm pasnoKeHus, CoeiIMHeHns); pacnosHaBaHue
HeopraHMYeCcKUX BELLLeCTB C MOMOLLbIO Ka4eCTBEHHbIX PeakLUUWiA Ha MOHbI; peleHue 3KCnepuMeHTaabHbIX
3ajau .

HemeTtannbl n ux coeguHeHnA

0O6L1an xapaKTepUCTUKaA rasoreHoB. OCOBEHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTeMNeHU
oKucneHua. CtpoeHune n ¢pmusmdeckme CBOMCTBA NPOCTbIX BELLLECTB — raforeHoB. XMMMYECKMe CBOIMCTBA
Ha npumepe x1o0pa (B3anmoaencTBue C MeTa/IaMU, HEMETA/IIAaMMU, LLeio4amm). X1opoBoLopoa,
ConsAHas KMCNoTa, XMMUYECKUE CBOMCTBA, NOyYeHNe, NpumeHeHue. [lelicTBMe X10pa U XJ10poBOA0poaa
Ha OpraHn3m YyenoBeKa. BarkHelwne xnopuabl U UX HaXOXKAEeHME B TpUpose .

O6wasn xapakTepucTuKa anemeHToB VIArpynnbl. OCO6eHHOCTU CTPOEHMA aTOMOB, XapaKTepHbIe
cTeneHn OKncneHuAa.

CTpoeHue 1 PpusMyeckmne CBOMCTBA NPOCTbIX BELLECTB — KUCI0POAA U Cepbl. ANNOTPOMHbIE
MoandrKauum Kuciopoaa u cepbl. XMMMYecKkue cBoricTea cepbl. CepoBoaopos, CTpoeHune, dpusnyeckme
N XMMMUYeCKne cBorcTBa. OKecuabl cepbl Kak NPeacTaBUTeIM KMCIOTHbIX OKCMA,0B. CepHas KMCNoTa,
dU3nYecKMe U XMMUYECKME CBOICTBA (06LLME KaK NpesCcTaBuTeNA Kaacca KUCNOoT U cneuuduyeckue).
XMMHUYecKMe peakumm, Nexalime B OCHOBE MPOMbILIEHHOrO crocoba NosyYyeHmsa CePHOM KUCIOTbI.
MpumeHeHne. Conn CepPHOM KMCNOTbI, KaYeCTBEHHAA peakumsa Ha cybdaTHoH. HaxoxaeHne cepbl 1 eé
CoeaMVHeHWi B pUpoae . XMMUYEeCcKoe 3arpsa3HeHne OKpy:KatoLwen cpesbl CoOeaNHEHUAMM Cepbl
(KMCnoTHbIE JOXKAW, 3arpsA3HEHME BO34yXa U BOL0EMOB), CNOCO6bI €ro NpeaoTBpaLLeHus .

0O6uian xapakTepucTuKa anemeHToB VArpynnbl. OcobeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble
CTeneHn OKUCNEHWA.

A30T, pacnpocTpaHeHue B Npupoae, GM3nYeckme u XMMUYeckme cBoncTea. KpyrosopoT a3oTa B
npupoae . AMMMaKk, ero pusnMyeckme 1 XMMnYeckme CBoNCTBa, NoslyyeHne u npumeHeHune. Conm
aMMOHMUSA, UX PU3MYECKME U XMMUYECKME CBOMCTBA, NPUMeHeHMe. KayecTBeHHan peakums Ha MOHbI
aMMOHMUA. A30THaA KUC/OTa, e€ nosyyeHue, pusnmyeckmne U XMmuyeckme CBOMCTBA (0bLwme Kak
npeacTaBUTeNs Kaacca KUCAOT U cneumpuryeckune. Mcnonb3oBaHMe HUTPATOB M CONE aMMOHMSA B
KayecTBe MMHEPasbHbIX Y406 peHui. XMMMYecKoe 3arpasHeHne OKpy»KaloLLei cpesbl coeAnMHEHUAMM
a30Ta (KMCNOTHbIE A0 AW, 3arpsAsHEHMeE BO34yXa, NOYBbI U BOAOEMOB).

docdop, annoTponHbie moandpukaumm ¢ocdopa, Pnsnyeckne n xummdeckme csomctea. Okema,
docdopa(V) u pocdopHan Kucnota, pMsmMyeckne U XMMUYECKME CBOMCTBA, NoNydeHme. Mcnonb3oBaHme
dochaToB B KauecTBe MUHEpPaA/IbHbIX YA06pEeHNA.

0O6uwan xapakTepucTrKa anemeHToB IVArpynnbl. OcobeHHOCTM CTPOEHMA aTOMOB, XapaKTepHble
CTEMNEeHN OKUCEHMA .

Yrnepoa, annoTponHblie moanduKkaumm, pacnpocTpaHeHue B npupoae, Gmusmnyeckme u
XMMUYEeCKMe cBoicTBa. Agcopbums. KpyroBopoT yraepoaa B npupoae. OKcnabl yraepoga, ux
bU3nYeCcKMe U XMMUYECKME CBOCTBA, AEWCTBUE Ha KUBbIE OPraHU3Mbl, MONYYEHNE U NPUMEHEHME.
3Konoruyeckme npobaembl, cBA3aHHbIE C OKcMaom yraepoaa(lV); runotesa rnobanbHOro notensneHms
KAMMaTa; NapHUKOBbIN 3pdEKT. YroabHas KUCA0Ta 1 e€ conu, NX GpuUsnyeckme n XMMmMYeckme CBOMCTBa,
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nosiydeHue u npumeHeHune. KauectseHHas peaKkums Ha KapboHaTnoHbl. Micnonb3oBaHne KapboHATOB B
6bITY, MEANLNHE, MPOMbILWIEHHOCTU U CENIbCKOM X035 MCTBE.

MepBOHaYanbHble NOHATUSA 06 OpPraHNYECKUX BELLLEeCTBaX Kak O COeIMHEeHUAX yrnepoaa (meTtaH,
3TaH, 3TU/IEH, aLeTWUIeH, 3TaHO, IULEPUH, YKCYCHan KUCNoTa). Mx cocmas u XuMu4yeckoe cmpoeHue.
MoHATUE 0 BMONIOTMUYECKN BaXKHbIX BELLLECTBAX: }KUpax, benkax, yrnesogax — u UX POAU B 3KU3HU
yenoseKka. MamepuasibHOe eGUHCMBO 0P2AHUYECKUX U HEOp2aHUYeCKUX coeduHeHU.

KpemHuit, ero pmnsnyeckme n Xummyeckume cBOMCTBa, NosyyeHume u npumeHeHme. CoeauHeHuns
KpemHuA B npupoge. Obwue npectaBneHns ob okcuae kpemHua(lV) n kpemHuesoi kucnore. CUaMKarhl,
MX UCMOJIb30BaHMeE B ObITY, MeaNUMHE, MPOMbILWIEHHOCTU. BaxcHeliwue cmpoumesibHble Mamepuarssi:
Kepamuka, Cmekso, yemeHm, 6emoH, #ene3zobemoH. [1pobaemsi 6€30M1acHO20 UCM016308GHUSA
cmpoumesbHbIX Mamepuasos8 8 NnoscedHesHOU HU3HU.

XMMWUYECKNI SKCMIEPUMEHT: U3yYeHMe 06pa3LLOB HEOPraHWMYECKMX BELLLECTB, CBOMCTB COMIAHOM
KMCNOTbI; NPOBEAEHMNE KaYeCTBEHHbIX PeaKLMii Ha XI0PUANOHbI U HabaoaeHWe NPU3HAKOB UX
NpoTeKaHMWA; ONbITbl, OTPaXKatoLme pUNYeckne N XMMMYeCcKne CBOMCTBA raJloreHoB U UX COeANHEHWI
(BO3MOXKHO MCMONb30BaHME BUAEOMATEPMNAIOB); O3HAaKOM/IEHWE C 06pa3LamMM XJ10pMa0B
(ranoreHnpoB); 03HakomeHWe ¢ 0bpasLamm cepbl U eé coeaNHEHUAMM (BO3 MOXKHO MCMOJ/Ib30BAHME
BMAEOMaTepUanos); HabatogeHue npouecca obyr1MBaHWA caxapa Nnoj, AeNCTBUEM KOHLLEHTPUPOBAHHOW
CEPHOW KMUC/IOTbI; U3y4eHMe XMMUYECKNX CBOWCTB pa3baB/ieHHOM CEPHOM KUCNOTbI, NpoBeaeHne
KauyecTBEHHOM peaKumMu Ha cybpaTMOH M HabiloaeHWe Npu3HaKa eé NpoTeKaHWsA; 03HaKOMJIeHHe C
dn3nyeckumu ceoicTeamm asoTa, pocdopa 1 nx coeguHeHnn (BO3MOKHO UCMONb30BaHUE
BUAeomaTepmanos), 0bpasuamm a3oTHbIX U GochOpHbIX ya0bpeHunii; noayyeHme, cobmpaHme,
pacrnosHaBaHWe U U3yYeHne CBOMCTB aMMMaKa; NPOBeAeHNe KaueCTBEHHbIX PeaKLMii Ha MIOH aMMOHMS U
¢docdaTUOH M n3yyeHne NPU3HAKOB MX NPOTEKaHUS, B3aUMOAENCTBNE KOHLEHTPUPOBAHHOM a30THOM
KMCNOTbI C MeAbto (BO3MOXKHO MCNO/Ib30BaHME BUAEOMATEPMASIOB); U3yYeHMEe Moaenei
KPUCTaNIMYECKMX PeLlETOK anmasa, rpaduTa, dynnepeHa; 03HaKOMJIEHME C MPOLLECCOM aacopbunm
PacTBOPEHHbIX BELLECTB aKTMBMPOBAHHbLIM YINEM M YCTPOMCTBOM NPOTMBOrasa; nosyyeHue, cobmpaHue,
pacnosHaBaHWe U U3y4YeHne CBOMCTB YI/IeKUC/IOrO rasa; NPoBeAeHMe KaYeCcTBEHHbIX peakumnini Ha
KapboHaT M CUIMKATUOHBI U U3yYeHUe NPU3HAKOB NX NPOTEKaHMWSA; 03HAKOM/IEHWE C NPoAyKL el
CUIMKATHOW NPOMBILLNEHHOCTU; PELLIEHNE SKCNEPUMEHTA/bHBIX 33434 No Teme «BaxkHelwne
HemeTa bl U UX COEANHEHUAY.

MeTannbl U X coegUHEHUA

06uan xapaKTePMUCTUKA XMMUYECKMX 31EMEHTOB — META/I/IOB Ha OCHOBAHWK MX MNONOXKEHUA B
nepuoanyYeckon cucTeme XMMmNYecKMx anemeHTos . . MeHaeneesa u ctpoeHus atomos. CTpoeHne
MeTannoB. MeTannnyeckas CBA3b M METa//IMYECKan KPUCTANINYECKan PELWETKA. DNEeKTPOXMMUYECKMIA
pAg, HanpAXKeHW meTannoB. PM3nYecKme U XMMUYECKMe CBOCTBa MeTannoBs. Obwue cnocobbl
nosly4yeHns meTannos. MoHATME O KOPPO3UKN METANNOB, OCHOBHbIE CMOCOBbI 3aLLMTbI MX OT KOPPO3UM.
Cnnasbl (CTanb, YyryH, AOPaNOMUHUIA, 6POH3a) M UX NPUMEHEHWE B BbITY M MPOMbILIIEHHOCTH.

LLlenoyHble MeTanbl: NONOXKEHWE B MEPUOANYECKON CUCTEME XMMUNYECKMX anemeHToB . U.
MeHaeneesa; CTPOEHUE UX aTOMOB; HaxOXKAeHME B Npupoae. Pusnyeckme n xummyeckune cBomnctsea (Ha
npumepe HaTpua 1 Kanus). OKCUabl U TMAPOKCUAbI HATPUA U Kanus. NMpumeHeHUe WeT0YHbIX MeTa1oB
M UX COeANHEHUN.

LLlenoyHo3emenbHble meTanbl MarHum u Kal'IbLl,VII‘;I: nonoxkeHwme B nepmop,mquKoﬁ cncreme
Xumunyeckmx anementos 1. U. MeHpeneesa; CTpoeHMe NX aTOMOB; HAaXOXAeHne B Npmupoae.
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dur3nyeckne u XMMUYECKUE CBOMCTBA MarHuA U KanbUuA. BasxkHelne coeanHeHns Kanbumsa (okcuna,
rMAapoKcua, conm). MECTKOCTb BoAbl M CNocobbl eé yCcTpaHeHus.

ANOMUHWI: NONOXKEHME B MEPUOANYECKON CUCTEME XMMUYECKNX 3nemeHTOoB [. U.
MeHaeneesa; CTPOEHWE aTOMA; HAXOXKAEHUE B Npupoae. PUsnyeckme n XmumMmmnyeckme CBOMCTBA
antoMnHKUA. AMdOoTEpHbIe CBOMCTBA OKCMAA U TMAPOKCMAA aNOMUHMA.

eneso: nonoxeHne B NepUOLNYECKON CUCTEME XUMMYECKUX anemeHToB [. N. MeHaeneesa;
CTPOEHME aTOMa; HaxoXKAeHWe B npupoae. Pusnyeckme n xummyeckne CBOMCTBA *Kenesa. OKCuabl,
rmapokcnabl n conu kenesa(ll) n »kenesa(lll), ux coctas, cBOCTBa M NOAyYEHUE.

XMMUYECKUI SKCMEPUMEHT: 03HaKOMJIeHWe ¢ 06pasLamm MeTanl0B U CNNABOB, UX
bM3NYECKMMM CBOMCTBAMMU; U3yYEHUE PE3YIbTaTOB KOPPO3UKN METAINIOB (BO3MOXKHO MCMONb30BaHNE
BMAEOMaTEPMaANoB), o0cobeHHOCTEN B3aMMOAENCTBUA OKCMUAA KaNbLMA U HaTpUA ¢ BOAO0M (BO3MOXKHO
MCNO/Ib30BaHUE BUAEOMATEPUANIOB); UCCAIeA0BaHNE CBOMCTB KECTKOM BOAbI; MpOLEecca ropeHumn xenesa
B KMC/10 poae (BO3MOMXKHO MCMo/Ib30BaHMe BUAEOMATEPMANOB); MPMU3HAKOB NPOTEKAHWUA KayeCTBEHHbIX
peakumMii Ha MOHbI (MarHus, KanbLmsa, aIOMUHKUA, UMHKa, )enesa(ll) u xkenesa(lll), megu(ll));
HabsloAeHMe M on1caHue NPOLLEeCCOB OKPaLMBaHUA NAaMeHN MOHAaMM HaTPUA, Kaana U KaibLuus
(BO3MOKHO UCNO/Ib30BaHME BUAEOMATEPUANOB); UcCneaoBaHNe ampoTepHbIX CBOMCTB rMAPOKCMAa
aNIOMUHUA U TMAPOKCUAA UUHKA; PELEHME SKCNEePUMEHTabHbIX 3a4a4 No TeMme «BaxkHelwne meTanbl
N UX COeAUHEHMUAY .

Xumua 1 okpykarowan cpeaa

HoBble maTepuanbl U TeEXHONOMMW. BellecTBa M maTepuanbl B NOBCeAHEBHOM }KU3HM YeNoBeKa.
Xumus 1 3a00poBbe. besonacHoe MCNo/ib30BaHMe BELLECTB U XMMUYECKUX peakunit B 6biTy. Mepsan no
MOLLb NP XUMUYECKUX OXKOorax U oTpaBaeHuAX. OCHOBbI 3KONOTM YECKOM rPaMOTHOCTU. XMMUYecKoe
3arpsAsHeHue oKpyXKatowen cpeabl (NpeaenbHaa 4oNycTMMan KoHUueHTpauma sewects — MAK). Ponb
XMMUM B PeLLEeHUU 3KoorMYeckux npobnem.

MpupoAaHbIe UCTOYHUKM YINEBOAOPOAOB (Yrosib, NPUPOAHbIN ra3, HedTb), NPOAYKTbI UX
nepepaboTKn, UX Ponb B BbITY M MPOMbILWIEHHOCTY .

Xvmunyeckui IKCNEPUMEHT: N3yyeHume O6pa3LI,OB maTepunanos (CTeKHO, cnaaBbl METaNNO0B,
noinmepHble MaTepMBJ’IbI).

YyeOHO-MeTOAUYECKOE o0ecIeueHue

1. Ta6puensa O.C. Xumus. 9 knacc: yueobnuk, M.: [Ipoda, 2017.
2. T'apa H.H., I'a6pyceBa H.1. CoopHUK 3a1a4 115 MPOBEACHUSI YCTHOTO
AK3aMEHa MO XMMHUHU 3a KypC OCHOBHOM MIKOJBL. 9 kitacc. — M.: [Ipoda, 2000.
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3. T'opkoBenko M.IO.Xumus. 9 knacc: Iloypounsie pa3paboTku K yueOHUKaM
O.C. T'abpuensna; JI.C. I'yzes; I'.E. Pynsutuca, ®.I'. ®enpamana.- M.:
BAKO, 2004.

4. BuptyanpeHas sHuukinoneaus Kupumna u Medoaus. Ypoku xumuu 8-9
kiaccbl.2004.

KaJICHJIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHUE

Tema pasgena v ypoka K Ja Ucnonwb3os
0/1M4ecTBO Ta aHue
Yyacos nposeaeHuA
obopyodosa
HuA
«Touka
pocma

NoBTOpeHue u yrnybneHne sHaHU OCHOBHbIX
pa3penos Kypca 8 Knacca

(54)+1y

Mepuoanyecknin 3akoH. MNepuoanyeckasn cuctema 1
xummyeckux anemenTos . U. MeHaeneesa. CTpoeHue
aTomoB

3aKOHOMEpPHOCTUN B USMEHEHUM CBOMCTB 1

XUMUYECKUX 3INNIEMEHTOB NEPBbLIX TpéX nepnoaos, KaauA,
Kanbuuna n nx COGAMHGHMIZ B COOTBETCTBUU C MOSIOKEHNEM
3/1EMEHTOB B nepmop,mqecr(oi/'l cncreme n CtpoeHnem mx
aToOMOB

Knaccndmkaums n HomeHKNaTypa HeOpPraHMYeCcKmx 1
BEL,EeCTB (MeXayHapoaHasa v TpMBMaabHan)

XnmMmuyeckume cBomcTea BellecTBs, OTHOCALWMNXCA K 1
Pa3/IM4HbIM KNaCcCaM HeOpPraHN4YecKunx COGLI,MHeHMI‘;I, nx
reHeTn4yeckana CBA3b HEOPraHN4YECKNX BELWECTB

CTpoeHue BelecTBa: BUAbl XMMUYECKOM CBA3MW. 1 Undposan
TUNbI KPUCTANINYECKUX PELLETOK, 3aBUCMMOCTb CBONCTB nabopartopus
BELLECTBa OT TMMA KPMUCTAN/IMYECKOMN PELLETKM . RELEON
Undposoit

AaTYnNK TemnepaTypbl
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na1aTUHOBLIN

KoHTponbHas pabotaNel

Tema 1. OCHOBHble 3aKOHO MEPHOCTU XMMUYECKUX
peakuui

(44)

Knaccnopumkauma XuMnYecKkmx peakumnii no
Pa3NNYHBbIM NPU3HAKAM.

MoHATME O CKOPOCTU XMMMUYECKOWN PEAKLMU.
MoOHATME O FOMOTFEHHbIX U FETEPOrEHHbIX PEAKLMAX .

Uundposan
nabopatopus
RELEON

Lndposoii
OATYUK TemnepaTypbl
NaaTUHOBLIN

MoHATUE O XMMUYEcKoM paBHoBecun. DaKTopbl,
BANAIOLLME HA CKOPOCTb XMMMYECKOW peakLmm 1 NooXeHue
XMMWYECKOTO PaBHOBECUS .

Undposan
nabopatopus
RELEON

Lndposoii
OaTYMK TemnepaTypbl
NAaTUHOBLIN

MexaHW3M OKMCANTEIbHOBOCCTaHOBUTE/IbHBIX
peaKkunit (3NeKTPOHHbIN 6anaHC OKUCANTENbHO-
BOCCTAaHOBWUTE/Ib HOM peaKLuun).

Tema 2. dneKTpoAnTUYECKana guccoumaums.
XMmunuecKkue peakuum B pactBopax

(84)

Teopus 3NEKTPOUTUYECKOWN ANCCOLMaLnNM. Undposan
DNEKTPONNTbI U HEINEKTPOAUTbI. KaTUOHbI, aHMOHDI. nabopartopus
MexaHn3m gmccoum aumm BewecTs € PasANYHbIMN BUAAMM RELEON
XMMmmyeckoi cesasu. CteneHb guccoumaumn. CunibHble U
cnabble 31eKTPONUTbI LUundposoii

LaT4YMK
3/IeKTPONPOBOAHOCTH

PeaKkunn MoHHOro obMeHa, YCNoBUA X NPOTEKAHUA. Undposan
MNOHHble ypaBHEHMA peaKumi. nabopartopus

RELEON

Undposoit
[aT4YMK
3/IeKTPONPOBOAHOCTH

XnMu4yeckme cBOMCTBA KUC/IOT, OCHOBA HUIN U conel
B CBETe NpeacTaBAeHU 06 3N1eKTPONNTUYECKOM
auccoumnaumm

MoHATNE O rMaponmn3e conen.

MpakTnyeckana pabota No 1 PelleHue Undposan
3KCNepMMEHTa/IbHbIX 3a4a4 No Teme nabopartopus
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RELEON

Lundposoii
OATYUK
3N1eKTPONPOBOLAHOCTH

Tema 3. O6wan xapaKTepPUCTUKA XMMUUYECKUX
anemeHToB VIIA-rpynnbl. Fanorexbl (4 y)

0Obuan xapaKkTepucTuKa rasoreHos . OcobeHHoCTH
CTPOEHMS aTOMOB 3TUX 3/1IEMEHTOB, XapaKTepHbIe A8 HUX
cTeneHun okmcneHus. CTpoeHme n pusnyeckme cBOMCTBa
NPOCTbIX BELW,EeCTB — raJloreHoB

Xrmmyeckue cCBOMCTBA Ha NpUMepe x/ao0pa
(s3aMmogpeiicTBME C METaNNAMU, HEMETANNAMMU, LLeloHaMK).
Xnoposogopos,. ConfHasa KMCA0Ta, XMMUYECKNe CBOMCTBA,
noJiydeHue, npumeHeHue.

dusnonormyeckoe AencTemne xaopa u
X/I0POBOAOPOLA Ha OpPraHM3m YesioBeKa. BaxHenwme
X0PUAbI U UX HAXOXKAEHWE B NPUPOLE .

Undposan
nabopatopus
RELEON

MpakTuyeckan pabora:

Ne 2. MonyyYyeHWe cONSHOM KMCNOTbI, U3ydyeHue eé
CBOICTB

Undposan
nabopartopus
RELEON

Tema 4. O6LLan XapaKTePUCTUKA XMMUYECKUX
anemeH- ToB VIA-rpynnbl. Cepa u eé coeguHeHus (5 u)

O6was xapaKkTepucTuKa anemeHToB VIArpynnbl.
Ocob6eHHOCTN CTPOEHMA ATOMOB 3TUX 3/IEMEHTOB,
XapaKTepHble ANA HUX CTENEHN OKUCAEHUA

CTpoeHue 1 dpu3Myeckmne CBOMCTBA NPOCTbIX
BELLECTB — KUC0POAaA U cepbl.

ANnoTponHbie mogndunKkaLmmn KUCA0posa 1 cepbl.
XMMMyecKue cBOMCTBa cepbl.

CepoBogopog, CTpoeHune, rUsnyeckme 1
XMMUYecKue cBoicTBa. OKcuabl cepbl Kak NpeacTaBUTeNm
KMCNOTHbIX OKCMA,0B

CepHas Kucnota, pusmyeckmne

M XMMMUYECKMe CBOMCTBA (06|.|.|,14e KaK npeacrasutena
Knacca KUCNOT U cneu,md)mqecme), npunmeHeHue

Undposan
nabopartopus
RELEON

Undposoit
OaTUMK
3NEKTPONPOBOAHOCTH

XvMunyeckme peakumu, nexxawpe B oCHose
NPOMbIWNIEHHOIO cnocoba nonyyeHumA cepHoﬁ Kncnotbl. Conn
CepHOVI KMUCNOTbI.

HaxoxaeHue cepbl U eé coeAnHEHUI

B Npupoae. XMMmunyecKkoe 3arpssHeHue
OKpY*KatoLel cpeapbl CoeANHEHNAMM Cepbl (KUCNOTHbIE
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[OXAM, 3arpasHeHne Bo3ayxa M BOA0EMOB), crnocobbl ero
npeaoTspaLLeHus

Tema 5. O6LLan XapaKTePUCTUKA XMMUUYECKUX
anemeHToB VA-rpynnbl. A30T, pocdop u nx coeguHexums (7
4)

Obuan xapaKkTep1cTuKa anemeHToB VArpynnbl.
OcobeHHOCTM CTPOEHMA aTOMOB 3TUX 3/IEMEHTOB,
XapaKTepHble ANnAa HUX cteneHn oKncneHunAa

A30T, pacnpocTpaHeHue B Npuposae, Gpusnyeckne u
XMMMYECKMe CBOICTBa. KpyroBopoT a3oTa B npupoae

AMMMaK, ero GUsnYecKme n XMmmyeckne CBOMCTBA,
nosy4yeHme n npumeHeHme. Com aMmoHUA, X GrU3nYeckme u
XMMUYECKMe CBONCTBa, MPUMEHEHME.

MpakTnyeckas pabota Ne 3. MonyueHne ammmaka,
W3y4yeHne ero CBOMCTB.

A30THanA KNcnoTa, eé dusmyeckme n XMMmnYeckmne
cBoicTBa (06LWMe KaK NpeacTaBUTeNs Knacca KUCIOT U
cneundunyeckmne). Ucnonb3oBaHme HUTPATOB U CoNel
aMMOHMUSA B KaYeCTBe MUHEpPA/bHbIX yA06peHui

Undposan
nabopatopus
RELEON

Lndposoii
AaTuYnK
3/1EKTPONPOBOAHOCTH

XMMUYecKoe 3arpssHeHre OKpyKatoLwel cpeapl
coegvHeHWAMM a30Ta (KMCNOTHbIe 40XKAM, 3arpA3HeHne
BO34Y Xa, NOYBbl U BOAOEMOB

docodop, annotponHblie moandukaumm docdopa,
bU3nYecKme N XMMmnYecKkne CBOMCTBA

Okcng docdopa(V) n docdopHasa KNcnoTa,
dU3nYecKMe N XMMUYECKNE CBOMCTBA, NOYYEHME.
Mcnonb3oBaHue ¢pocdaToB B Ka4eCTBE MUHEPAJIbHbIX
yAobpeHuiA. 3arpasHeHne NpMpoaHbIX BOLOEMOB pocdaTamu

Tema 6. O6LLan XapaKTePUCTUKA XMMUYECKUX
anemeHTOB IVA-rpynnbl. Yraepog u KpeMHUn u nx
coeguHeHusn

(8u)+1

Yrnepog

Okcunabl yrnepoaa, ux pusnyeckme n XuMmndyeckme
CcBOWCTBA.

YronbHaAa KMCAo0Ta U eé CoNun, Ux ¢M3M‘-IECKME n
XMMUYECKME CBOICTBA, nonyyeHume n npumeHeHue.

NepBoOHaYyasbHble NOHATUA 06 OopraHn4yecknx
BellecTBax Kak 0 CoegnHeHNAX yrnepoaa: 0CO6eHHOCTH
cocTaBa U cTpoeHua. lNMoHATne o 61010rMYECKN BaXKHbIX
Beulecreax: Xupakx, 6enKax,

KpemHuit, ero ¢punsnyeckne n xummyeckme CBOIMCTBA,
nosy4YeHne U NPUMeHeHMe.

MpakTnyeckana pabota No 4 NonyyeHne yrneknucaoro

Undposan
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rasa. KauectseHHas peakuma Ha KapboHaT-MOH

nabopartopus
RELEON

Lundposoii
OATYUK
3NEKTPONPOBOAHOCTH

MpakTnyeckasa pabaTta Ne 5 PeweHue
3KCMepUMEHTa/IbHbIX 3aa4 no Teme «HemeTannbi».

Uundposan
nabopartopus
RELEON

LUndposoii
LaTuYMK
3/1EKTPONPOBOAHOCTM

KoHTponbHasA paboTa

Tema 7. O6bwme cBOiCTBa MeTaNNOB

(44)

O61Wan xapaKTepUCTMKa XMMUYECKMX 31EMEHTOB —
METAN/I0B Ha OCHOBAHWUM UX MOJIOXKEHMA B MEPUOANYECKOM
cncteme Xxmmmyeckux anemeHTos [ . . MeHaeneesa n
CTPOEHMA aTOMOB

CTpoeHuve meTannos. MeTananyeckas cBasb U1
MeTaN/IMYecKasn KpUcTaaimyeckan pewwéTka.
INEeKTPOXMMMUYECKUIA PAL, HaNPsXKEHU MeTaNI0B

dur3myeckne 1 xMMmmyeckne CBOMCTBA METaN/OB .

Obwwme cnocobbl NonyyeHUa meTannos. MNoHATHE O
KOPPO3WW METaJIJIOB M OCHOBHbIE CNOCObbI 3aLWnTbI OT
Koppo3uun. Cnnasbl (CTanb, YyryH, AtopantommHni, 6poHsa),
NX NPUMEHEHWe B BbITy M NPOMBbILLIEHHOCTH

Tema 8. BarkHelume meTanibl U UX COEaUHEHUA

(164)+2

LLlenoyHble meTannol. [lonoxeHue B
nepuoanyYeckon cucteme Xmmmndyeckux anementos . .
MeHgaeneeBa, CTpoeHMe aTOMOB. HaxoxaeHue B npupoae .

dusmyeckne n xMMMYecKkne cBoOMCTBa (Ha Nnpumepe
HaTpUWA U Kanus

OKcnapl n rTMApoKCcUAbl HAaTPUA U KanunAa

MpUMeHeEHME LWEeNOYHbIX METANNOB N NX
COeANHEHUN.

LLlenoyHo3emenbHble MeTan/ibl MarHUin U Kanbuui,
CTpOeHMe aTOMOB. MonoXKe HUe B Nepruoanyeckorn cucteme
Xumunye ckux anemeHTos . N. MeHgeneesa.

HaxokaeHue B npupoae

dusnyeckne n XMMmyeckme cBoMCTBa Kanabuna n
MarHuma

BaxkHellwMne coeanHEHUA Kanbuma (OKcua,
rMApoKcua, conu).
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ecTKkocTb BoAbl M cnocobbl ee yCTpaHeHUA.
MpakTnyeckan pabota Ne 6. EcTKocTb BoAbl U MeToapl eé
YCTPaHEHNA

ANOMUHUA.

dusnyeckne n xmumuyeckume csomctaa. AMPoTepHble
CBOMCTBA OKCUAA U r’MApPOKcHnaa

eneso.

Uundposan
nabopatopus
RELEON

Lndposoii
LaTYMK AaBAeHuA

dur3MYecKkne U XMMUYECKME CBOMCTBA XKesesa

OKcuabl, rmapokcmuabl u conm xenesa(ll)

n kenesa(lll) .

MpakTnyeckasa pabota Ne 7. PeweHne
3KCNepuMeHTasIbHbIX 33434 No Teme «MeTannbi» .

Undposan
nabopartopus
RELEON

Lndposoii
JaTuvK faBneHus

KoHTposibHan paboTa N3

Tema 9. Bewiecrea n matepuanbl B XKU3HU
yenoseka

(3u)

Hosble maTepuasibl U TEXHONOTUN. BewecTtBa u
maTepuasibl B I'IOBCGAHGBHOﬁ KU3HU YenoBeKa. Xumma u
340poBbe.

BesonacHoe Ucnosb3oBaHWeE BELLECTB U
XUMUYECKUX peakLMit B ObITy.

MprpoaHbIe UCTOYHUKM YINEBOAOPOAOB (Yrob,
NPUPOAHbLIN ras, HedTb), NPOAYKTbI MX NepepaboTKM, UX POsb

B 6bITy M NPOMbIWNEHHOCTU

OCHOBBbI 3KOI0MMYECKOM FPAaMOTHOCTU. XMMUYECKOoE
3arpAsHeHne OKpYy»Kalo Wew cpeabl (NpeaenbHo AonycTMmas
KOHUeHTpauus Bewects — MAK).

Ponb xmmnun B pelieHnn aKoI0rm4ecKkmnx np06nem
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TOUKA \! POCTA

9 Knacc
JDemoHcTpauMoHHbIN akcnepumeHT Ne 1. «TennoBoi apdeKT pacTBopeHUs BewwecTs B BOAE»
TeopeTnyeckasn YacTb. PacTBopeHue BelLecTs NpeacTaBaseT coboi cnoxHoe GpU3nKo-

XMMWUYECKOE ABNEHME, 3aBUCALLEE OT NPUPOLbI PACTBOPEHHONO BELLECTBA M pacTBOpUTeNs, OT
TemnepaTypbl U KOHLEHTPaLUnn 0bpasyloLLerocs pacteopa.

Mpu pacTBOPEHUN KPUCTAIMYECKUX BELLECTB B BOAE NPOUCXOAAT TPM OCHOBHbIX NpoLecca.
1.PaspyLueHne KpUCTaNANYecKomn peléTKN pacTBOPAEMOro BELLLeCTBA — 3HAOTEPMMUYECKUI NpoLecc.

1. lwuapartaums, T.e. B3aMMOAENCTBME YacTuL, (MOHOB MAN MONEKYT) PacTBOPAEMOro BELLECTBA C
MOJIEKYTaMW BOAbl — 3K30TepMUYecKuii npouecc . 3.MepeHoc rmMapaTMpPOBaHHbIX YacTuL, OT
rPaHMLbl KpUCTaNN-pacTBop B 06WwmMii 06bEM pacTBOpa, 3TOT MPOLLECC HE CONPOBOMKAAETCA HU
BblAEe/eHNEM, HN NOT/IOLWEHNEM TENOTbI.

B 3aBMCMMOCTU OT TOrO, TEN0BOW 3P PEKT KaKoro M3 AByX NPOLECCOB (pa3pyLleHme Kpuctannia
WAW rmapaTauma Yactmu) npeobnagaet, o6Wwmin TennoBoi adppeKT pacTBopeHUA MOXKET BbiTb BEMUYNHOM
NONOMKUTENBHOWN UAN OTPULATENIbHOMN.

MpaKTHMYeckan YacTb. Llesb pabomei: onpeaennTb TennoBo apdeKT pacTBOPEHUA CepHOM
KMCNOTbI, IMAPOKCUAA HAaTPUA U HUTPATa aMMOHMUA .

MepeyeHb 0amyuKkos yugposoli nabopamopuu: [aTYNK TeMNepaTypbl NNATUHOBLIN .
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JlononHumenoHoe obopydosaHue: cTakaH Ha 150 ma — 3 WT.; CTEKAAHHAA NaJIoYKa;
NPOMbIBAJIKa; MepHan NPobupKa; wnatenb — 2 WT .

Mamepuasbi U peakmusbl: cepHas KMCAoTa (KOHL, .); TMAPOKCUA, HaTPUA KPUCTaNNNYECKUIA;
HUTPaT aMMOHUA .

TexHuka 6e3onacHocmu: 1.CepHana KUCNOTa U TMAPOKCUA HATPUA ABIAKOTCS arPeccUBHbIMM
BellecTBamn. Heobxoammo octeperatbcs UX NONaAaHUA Ha KOXKY M ogexay. 2.bepeynb rnasal
3.Heobxo0aMMo NOMHUTbL NpPaBUIO pa3BedeHus KncaoT. 4.Ha paboyem mecte g0/1KHbI ObITb
HeWnTpanmsyloLme cpencTsa: 2%-Hble PacTBOPbI TMAPOKapboHATa HATPUSA U YKCYCHOM KUCNOTbI.

UNHCMpyKyuA K 8bINOAHEHUIO:

1.B nepsbIii cTakaH HanenTe 50 mn Boabl. 2.C NOMOLLbIO AaTYMKA onpeaennte eé
Temnepartypy.

1. OtmepbTe 10 MA KOHUEHTPUPOBAHHOM CEPHOMN KMCAOTbI U MeA/IEHHO, NPU NepemeLlMBaHnn
pacTBOpa CTEKNAHHOMN MNaNIOUYKOMN BAMBaAlTE CepHYLO KMCAoTy. ObpaTuTe BHUMAHME Ha NOPALOK
CMeLLMBaHMA BOAbl U cepHOW KucnoTol! CneguTe 3a U3MeHeHWeM TemnepaTypbl Npu
pacTBOpeHUMn KNMcnoTbl. Hanbonee BbICOKOE NoKasaHMe TeMNepaTypbl 3aHecuTe B Tabanuy.
[aTumK TWwaTenbHO NpomoiiTe BogOM.

2. Bo BTOpOW CTaKaH NOMecTUTE OKOJI0 8 I TBEPAOro NOPOLLKa rMAPOoKcMaa HaTpua u Bneite 50 mn
BOAbl. ONycTUTE AaTYMK TeMNepaTypbl U NepemeLlainTe pactBop. OTMeTbTE CamMoe BbICOKOe
3Ha4YeHue TemnepaTtypbl. TWaTeIbHO NPOMONTE AATYMK BOAOMN.

3. B TpeTtuit cTakaH HacbinbTe 15 r MeNIKOKPUCTANIMYECKOTO HATPATa aMMOHMA U NpuneiTe 50 mn
BOAbl. ONycTUTE AaTYMK TeMNepaTypbl 1 6bICTPO NepemMellaiTe pacTeop. Hanbonee HU3Koe
3Ha4YeHWe TemnepaTypbl 3aHecuTe B TabauLy.

PesynbTaTbl UsmepeHnin/HabnoaeHni

Uccnepgyemasn OuctunnmposBaHHan Boaa + Bopa +

cucTema BOAa H2504 NaOH NHqNO3
Temnepartypa,

°C
Bb1800bI:

OTpasuTb, Kakoi TennoBol apdeKT npeobiagaeTt Npu pacTBOPEHUMU B BOAE CEPHOMN KUCNOTbI,
HUTpPaTa aMMOHMSA, TMAPOKCUAA HATPUA.

KOHmpOﬂbeIe eoripocel:

1.06bACHUTE, NoYeMy NpU PAcTBOPEHUN OAHUX BELLECTB B BOAE BblAENAETCA TENI0TA, APYIMX
— norsowwaetcs. 2.Mpeanonoxute TennoBon spPeKT NnpoLecca pacTBOPEHUA B BOAE M'MAPOKCUAA
Kanms.

TOUKA \! POCTA
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MpakTnyeckaa pabota N2 1. INeKTPONUTLI U HEINEKTPOAUTDI

TeopeTtuyeckas YacTtb. MpM pacTBOPEHUM B BOAE MOHHbIX COEAUHEHMUI NONSPHbIE MOAEKY/bI
BO/bl OKPY*KaloT (CObBATUPYIOT) 3apsrKEHHbIE MOHbI, NepeBoan 1x B pacTBop. MonekynspHble
coeMHEHNA COMbBATMPYIOTCA, HO HE pacnagaroTcA Ha MOHbI . B nepBom ciiyyae pacTBop NpoBoanUT
3NEKTPUYECKUIA TOK, BO BTOPOM HeET .

Onpegenntb NPUHAAIEXKHOCTb BELLECTBA UM PAaCTBOPA BELLECTBA K 3/IEKTPOJIMTAM MOXKHO
npY NOMOLLY N3MEPEHMUA 3EKTPONPOBOAHOCTU. ECM 31EKTPONpOBOAHOCTb BEANKA, TO UCCAeAyeMbIi
06BEKT — 371eKTPONUT. ECn 3HaYeHne 31eKTPonpPoBoAHOCTU MeHble 20 MKCM/CM, TO 3TO HEINEKTPOAUT

[MpaKTHyeckas yacrb.

Llenb pabomei: onpepennts NPUHaANEXKHOCTb BELLECTB, CMECei BEeLWwecTs 1 pacTBOpPoB
BELLECTB K 3/1eKTPOIUTAM U HEINIEKTPOINTAM .

MepeyeHb OamyuKkos yugposoli 1abopamopuu: [ATUUK SNEKTPOMNPOBOAHOCTY .
[JononHutensHoe obopyaoBaHMe: CTakaHbl Ha 50 M1; LWITAaTMB C 3aXKMMOM; NPOMbIBasKa . MaTepuanbl 1
PEeaKTUBbLI: AUCTUANNPOBaHHAsA BoAa; No 20 MA 3STUNOBOTO CNMpPTa, 6eH3nHa, KepocuHa; 5%-Horo
pacTBopa caxaposbl, pactBopa cnupTa (1:1), 5%-Horo pacTBopa x0puaa HaTpus; 5%-Horo pacTeopa
X/10pOBOA,0P0OAA; 5%-HOro pactBopa rMApPOKCUAA HaTpus, NoBapeHHas conb (TBEpaan), caxap (TBEpaplit)

TexHuka 6e3onacHocmu: Mpu paboTe € roptoYMMMU KUAKOCTAMM (CNUpPT, BEH3MH, KEPOCUH)
B6/M3M He A0/IXKHO ObITb OTKPLITOrO OrHA.

MHcmpyKuu,q K 8bIIM0O/THEHUIO:

1.B cTakaH NoMecTUTe NoBapEeHHYHO CO/b U ONYCTUTE B CTaKaH AAaTYMK SNEKTPONPOBOAHOCTM .
MpPOBOAMWT N CONb INEKTPUYECKUI TOK? 2.AHaNOrMYHbIE AEMCTBMA NPOBeauUTe C caxaposoit . 3 . B cTakaH
HanelTe 20 Mn Uccieayemoro pacTeopa.

1. OnycTuTe B HErO AATYMK 3NIEKTPONPOBOAHOCTM, 3aKPENNEHHDbIW B anKe wTtaTuea. Habawogalite
3a U3MEeHEeHWEeM 3HaYeHMs 3NEeKTPOoNPoBoAHOCTU. Koraa nokasaHua AaTymMKa nepectaHyT
M3MEHSATLCA, 3aMMLLIMTE ero 3HayeHue B Tabauuy .

2. O6paTuTe BHMMaHMe! [laTyMK Nocae Kaxk4oro onbiTa TWaTe/IbHO NPOMbIBaeTCs BoAon. 6.3aTem
AaTYMK ONyCTUTE B CEAYIOWMI PacTBOpP . AHANOMMYHbIE AECTBUA NPoAenaiTe co BCEMU
pacTBopamu. Pe3ynbTaTtbl USMEPeEHUI

HasBaHMue BelecTBa, 3HauyeHuMe 3N1eKTPONPOBOAHOCTH, dnekTpon
onbiTa | pactBopa MKCm/cm

KoHmposnbHbie sonpocsi:

1.06paLu,a+0T BHMMaHWMe, YTO HU ANCTUNNNPOBAHHAA BOAa, HU TBép,El,aFI COJ1b HE NpoBOAAT
9/1IeKTPUYECKOro TOKa. Tem He MmeHee pacTBOp COIM B BOAE NPOBOAUT QﬂeKTpM‘-IECKMﬁ TOK. 9TO 3HAYMUT,
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YTO B pacCTBOPE OTKY/a-TO NOABAAKOTCA NOABUNKHbIE 3apaapl. o 3To HabaaeHMe BBOAAT
onpeaeneHue 31eKTPOINTa U MeXaHM3M 3/1IEKTPONNTUUYECKON AUCCOLMaLMN.

2 . Bcerga nm BogHble pacTBOPbI BELLECTB NPOBOAAT 3N1EKTPUYECKMI TOK? He Bceraa, T.e.
HEKOTOpbIe BELLECTBA HE AAOT MOHOB NPW PAaCTBOPEHUMN . ITO — BELLLECTBA C MOJIEKYIAPHOA
KpUCTananyeckom pelwétkon. 3.3agaHma ana nogrotoskm K 'MA, BMP

A) K XopolLLIo pacTBOPMMbIM 31E€KTPO/IUTAM OTHOCATCA:

1l.rmapokeng 6apun; 2.docdat maruums; 3.cynbdpug meau(ll); 4.kapboHaT Kanbuus. b)
DNEeKTPUYECKMI TOK NPOBOAMT:

1.pacTBOp 3TMNOBOrO CANPTA; 2.pacTBOP rMLEpPUHa; 3.pacTBOP MNOKO3bI; 4.pacTBop
rMApOoKCUAa KaabLnA.

NabopaTopHbiii onbIT Ne 1. «BavAHME pacTBOPUTENS HA AUCCOLMALLUION

TOUKA \'pocm
\ TGODETVI‘-IGCKaFI yacTb. Bo MHOrmMx Xnopngax nepexonHblX meTansioB CBA3U

MMEIOT B 3HAYUTEIbHOM mepe KOBaNEHTHbI M XapaKTep . MaI'IOI'IOﬂFlprIe pacresoputenn (CI'II/IpT nnn
aLl,eTOH) COIbBATUPYIOT MOJIEKY/Ibl LE/TMKOM. an ILI,O6E:IBHEHI/II/I BO4bl OHa CO/IbBATUPYET NOHbLI, Bbi3biBadA
SNNIEKTPOIUTUYHECKYIO ANCCoLMaLnio . Lget PacTBOpa Npu 3 TOM U3MEHAETCA, a 3NNEKTPONPOBOAHOCTb
PE3KO BO3pacTaeT.

MpakTuyeckan Yyactb. Llesib paboTbl: chopmmnpoBaTb NpeacTaBAeHNe O POAN PAaCTBOPUTENS B
3/1EKTPOIUTUYECKON ANCCoUMaLmm.

MepeyeHb OamyuKkos yugpoeoli 1abopamopuu: [ATYUK SNEKTPONPOBOAHOCTH .

LonoaHumesnbHoe 060pydosaHue: ABa BbICOKUX XMMMYECKUX CTaKaHa (50 mn); cTeknaHHas
nanouvkKa.

Mamepuansi u peakmussi: CuCl2 6e3BogHbIN (MMeeT KopudYHeBbIM LBET . [onyyatoT, Harpesas
KPUCTaNNOrMApaT B YallKe g1 BbiNapnBaHUA . XpaHAT B NIOTHO 3aKPbITOM COCYAE); aLeTOH UAW CIUPT .

TexHuka 6e3onacHocmu: 1 . CI'IMpT M aueTOH — roptovyme seLecrea. He ncnonb3osatb OTKpbITOE
nnamsa. CneunanbHole mepbl 6esonacHocTH npu pa60Te C ropro4YMMHnN XKNUOKOCTAMMN. MN3beraTb nonagaHuAa
conem Meaun Ha KOXY U ogexAay, Tak Kak OHMN A00BUTbI.

2 . Mpu nonagaHnu cMbiTb X0N04HOM BoAOM 6e3 mbina.
MHCMPYKUUA K 8bIMOAHEHUIO:

1. B XxmMmMueckuit ctakaH HacbinbTe ~0,5 r 6essoaHoro xnopuaa meau (I1) CuCl2 v HaneliTe ~25 mn
cnupTa Uan aueToHa .

2. PactBopuTe BelLecTBO, MepemellnBan CoAEePKMMOE CTaKaHa CTEKNAHHON Nanovkon. Ecam
pacTBOPUTL COJIb MONHOCTLIO HE YAAETCA, aKKYPaTHO CAelTe NONyYeHHbIW PacTBOP B APYron
CTaKaH.

3. TMorpy3uTe B pacTBOp LLyN AaT4MKa 3/1IEKTPONPOBOAHOCTM M U3MEPBLTE 3/1IEKTPONPOBOAHOCTD .
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4. O6paTtuTe BHMMaHMe Ha UBeT pacTBopa. [punenTte K pactBopy 25 mna Boabl. MepemeluaiiTe,
obpaTtnTe BHMMaHME Ha U3MEHEHME OKPaCKK. 5.M3mepbTe 31eKTPONPOBOAHOCTb NOYYEHHOIO

pacTeopa .

PesynbTatbl M3MmepeHnin/HabnogeHuni

BewectBo DNeKTPoNpOBOAHOCTb B CNMpPTE DNeKTponpoBOAHOCTb NOCAE 4
(aueToHe) BO/bl
Xnopua,
meam (Il)

Bbi80o0dbl: OTPasnTb BAUAHUE PAaCTBOPUTENA Ha 3/1EKTPOMNPOBOAHOCTb COMN.

KoHmposneHble sornipocel: 1.0 4ém cBMAETENbCTBYET POCT 3/1EKTPONPOBOAHOCTU CONU MPU
nob6asneHun Boabl? 2 . Noyemy nsmeHsaeTcs UBeT pactBopa? 3 . KaKk BaMAeT Nnpupoaa pacTBopuTeNns Ha
3NEKTPOSIUTUYECKYIO AMCCOLMALMIO?

NabopaTtopHbiii onbIT N2 2. «CubHbIE U cnabble 31eKTPOANTbI»

TeopeTnyeckas YacTb. 3I'IEKTpOﬂI/ITaMI/I Ha3bIBAOTCA BEW,ECTBA, pacnagaowmeca Ha NOHbI

BCnencrtene aneKkTpon NUTUYECKOM

anccoumaunmn. PaCTBOpr 3/IEKTPO/IUTOB ABNAKOTCA NPOBOAHUKAMM BTOPOro poda, Tak Kak
nposogATt 3}'IEKTpVI‘-IeCKVIl7I TOK 3a CYET MOHOB. Mo cnocobHOCTM K 3I'IEKTpOﬂVITVI‘-IECI-(OI7I anccoumaumn
3/1EKTPO/INTbI YCNOBHO Pa3agenAoT Ha CUIbHbIE U cnabble. CunbHble INNEKTPO/INTbI NPAKTUHECKN
NONTHOCTbIO ANCCOUMNpPOBAHbI Ha NOHbI B pa36aBHEHHbIX pacTBopax. K HUM OTHOCATCA MHOrUe
HeopraHmn4yeckmne Ccosim, HEKOTOpPblE KNC/NOTbI U WENOYUN

. Cnabble 3N1EKTPO- INTbl b YaCTUYHO AUCCOUNNPOBaAHbl Ha MOHbI, KOTOPbIE HAaXO04ATCA B
ANHaMn4yeCKoOm paBHOBECUUN C HEAUCCOUUNNPOBAHHbIMU MOIEKY1TaMU . K cnabbim I/IEKTPO/IUTAM
OTHOCATCA MHOIrne opraHn4yeckme KMCnoTbl U OCHOBAHUA .

MNpaKkTnyeckas Yactb. Lleas pa6omb/: onpenenntb, ABNAKOTCA 1M BblAaHHbIE BELWECTBA

CUNbHbIMU UK cnabbiMmn 3NNEKTPO/IMTAMMN HAa OCHOBAHUN U3MEPEHUNA SNEKTPONPOBOAHOCTU UX

pacTBOpOB .

MepeyeHb Oamyukoe yugposoli nabopamopuu: AaTHMK SINEKTPONPOBOAHOCTY .

ZononHumensHoe 060pydosaHue: TPU XMMUUYECKUX CTaKaHa (25—50 mn), npombliBasiKa C
OVUCTUNNNPOBAHHOM BOAOM .

Mamepuansi u peakmuesi: 10 %-Hble pacTBOPbI CONAHOMN, a30THOM M YKCYCHOM KMUCAOT
(*kenaTenbHo B KanenbHUUax); punbTpoBasbHan bymara .

TOUKA \! POCTA

KUCNOTaMU U WeNoYaMu.

TexHuka 6e3onacHocmu: Cobnogaite mepbl 6e3onacHocTU Npu paboTe ¢
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UHCMpYKYUA K 8bINOAHEHUIO:

1. B Tpwu cTtakaHa HanenTe no 25—50 ma AUCTUNANPOBAHHOW BOApbI.

2. B nepsbIf cTakaH AobasbTe 1 Kanak YKCYCHOM KUCNOTbl, BO BTOPOIN — CONSAHON, B TPETUI —
A30THOM.

3. W3mepbTe 3/1eKTPONPOBOAHOCTb KaxKA0ro pacTBopa, BbiTMpas wyn ¢uabTpoBasibHOM bymaromn
nocse Kaxaoro usmepeHus . Pesynbtatbl USMepeHUi

3HayeHMe 3NeKTPoNpPOBOAHOCTH, Ha3BaHue BblgaHHOIO
npobbl | mKCm/cm BellecTsa

Bb1800b1: OTpasnTe NpUHAANEKHOCTb BELLECTB K CUAbHBIM U CNabbiM SN1EKTPOAUTaM.
KoHTpo/IbHble BONpPOChI:

1.Moyemy pacTBOp CONAHOM KMUCOTbI Sy4yLle NPOBOAMUT SNEKTPUYECKUIA TOK NO CPABHEHMUIO C
PacTBOPOM YKCYCHOM KMCNOTbI? 2.K KaKMM 31eKTPOIMTaM OTHOCUTCS PacTBOP a30THOM KUCAOTbI? 3.
3apanue gna noarotosku K T'MA, BINP

®opmybl TONBKO CNabbiX INEKTPOANTOB NPEACTaBNAEHbI B PALY:

1.Ca(OH)2, H2$, H2$O4 2.H2C03, NH3’H20, H2$ 3.KOH, KNO3, HCl 4.ZnSO4, MgCIz, HBr

[eMOHCTPaLMOHHBIM onbIT N2 2. «M3yyeHne BAMAHMSA Pa3IMYHbIX GaKTOPOB Ha CKOPOCTb
peakunmn»

TeopeTnyeckas YacTb. CyLWwecTBYOT pasHblie MoaMdUKaLmMm Nnpubopa ANa U3yyeHus
XMMWYECKUX peakumin. B 0gHOM KOHCTPYKUMKM POib PEAKTOPa BbINOAHAET 06bluHas NpobupKa, B Apyroun,
6onee coBpemeHHOM, — cocyA, SlaHaoNnbTa.

OfHaKo TEXHWMKA AEMOHCTPALMM SKCNEPUMEHTA OCTAETCA OAMHAKOBOW. MeHseTca nLWb
NopsAAOK CMeLWBaHMA pearnpyowmx sewwects. CHayana B NpobUpPKy-peaKkTop 3a/1MBaeTcA pacTBop
KMCNOTbI, @ B HEFO MOMELLAETCA TBEPAOE BELLECTBO (LLMHK, Mpamop).

MNpakTnyeckas Yactb. Lenb pa6OTbI: N3Yy4YUTb BIMAHUNE PA3/TNYHDbIX d)aKTOpOB Ha CKOpPOCTb
XMMUYECKOM peakunun.

MepeyeHb Oamyukoe yugposoli nabopamopuu: AaTYMK TeEMNEepPaTypPbl NAATUHOBBIN.

JononHumenesHoe o6opydosaHue: NpUbop ANA U3YyYEeHUA CKOPOCTU XMMUYECKUX peakuuii;
3/1IeKTPUYECKan NNTKA; CTaKaH XMMMUYECKMI Ha 250 MA; WnaTenb; KPUCTaNAN3aTop 414 NPOMbIBAHUA
cocyaos JlaHgonbTa; npobupkm NX-21 (3 wT.).

Mamepuasnbi u peakmusel: CONAHaa KUcNoTa (4%-Hbli); conaHaa kKucnota (10%-Hbli); KyCoUKM
MpaMopa; NOPOLLOK MPAaMOPa; YKCYCHas KMCNoTa (6%- Hbli); UMHK; NepoKkcung, ogopoaa (3%-Holi);
AnoKena mapraHua (1V) .
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TexHuKka 6e3onacHocmu: Cobntogatb NpaBuia PaboTbl C KNCIOTaMK U HarpeBaTeIbHbIMM
371IEKTPUYECKUMM NPUBO- pamu .

UHCMpYKYUA K 8bINOSAHEHUIO:
Onbim 1.BansHue npupoabl pearvpyowmx BELLECTB Ha CKOPOCTb XMMUYECKOM peakLmm

B oaHo KoneHo cocyaa flaHaonbTa HanenTe 3 M 1 M pacTBOp YKCYCHOM KUCNOTbI ( 6%-HbI
pacTBop), B ApYroe Ko/ieHo nomecTtute 2—3 rpaHybl LMHKa. Bo BTopoW cocya JlaH- A0/bTa HanenTte 3
mn 1 M consaHol Knucnotbl ( 4%-Hbinn), B Apyroe KoneHo — 2—3 rpaHynbl UMHKa . MpucoeamHuTe cocyabl
NaHponbTa K MAHOMETPUYECKMM TPYOKaMm.

Obpamume sHumMmaHue! OpHOBpPEMEHHO NepesieiTe KUCNOTbl B cocyaax JIaHA0NbTa K
rpaHynam UmMHKa. CpaBHUTE YPOBHM }KUAKOCTU B MaHOMETPUYECKUX TpybKax. Yualumeca fenatoT BbiBOA,
0 PA3HOW CKOPOCTU XMMMUYECKMX PEAKLMIA .

Onbim 2. Bananue KOHLEHTPAL MU pearnpyrownx selects Ha CKOPOCTb XMMUYECKOM peakunmn

B oHO KoneHo cocysa JlaHaonbTa HanelTe 3 ma 4%-HoM CONAHON KNCNOTbI, B APYroe KoNeHo
nomecTtute 2—3 rpaHynbl LMHKa . Bo BTopoli cocyg JlTaHaonbTa Haneite 3 ma 10%-Hoi conaHoi
KMUCNOTbI, B Apyroe KoseHo — 2—3 rpaHy/bl UMHKa. NpucoegmHute cocyabl JlaHaonbTa K
MaHOMETPUYECKUM TPYOKam.

ObpaTtute BHMMaHue! Of4HOBpemMeHHO nepeneliTe KUCIOTbI B cocyaax JlaHAo0bTa K rpaHyiam
UMHKa. CpaBHUTE YPOBHM }KUAKOCTM B MaHOMETPUYECKUX TPYOKax. Yualmecs AenatoT BbIBOA O PasHoW
CKOPOCTU XMMMUYECKUX PeaKLUi.

Onbim 3. BanaHue TemnepaTypbl pearvpytoLLmx BELLLECTB Ha CKOPOCTb XMMMUYECKOM peaKLumm

B oaHo KoneHo cocyaa SlaHaonbTa HanenTe 3 ma 10 % consaHoM KUCNOTbI, B 4PYrO€ KONEHO
nomecTtute 2—3 rpaHynbl LMHKa . Bo BTopoli cocyq JlaHaonbTa Hanente 3 ma 10%-Hoi cona- Hol
KMCNOTbI, HarpeTomn Ha BogsaHol 6aHe o 50 °C, B Apyroe KosneHo — 2—3 rpaHybl UMHKa. MNpucoegmHute
cocyapl JlTaHAONbTa K MAHOMETPUYECKUM TPYOKam.

ObpaTtute BHMMaHue! OgHOBpemMeHHO nepeneiiTe KUCAOTbI B cocyaax JlaHAoNbTa K rpaHyiam
UMHKa. CpaBHUTE YPOBHM }KUAKOCTM B MAaHOMETPUYECKUX TPYBKax. Yualmecs AenatoT BbIBOA O Pa3Hoi
CKOPOCTN XMMUYECKUX peakLui .

Onbim Ne 4. Bnnanue NOBEPXHOCTUN CONPUKOCHOBEHUA pearnpyrowmnx selecTs Ha CKOpPpOCTb
XMMUYECKOM peakunn

B ogHO KoneHo cocyaa JlaHaonbTa HaneTe 3 M 4%-HoW CONAHOMN KUCNOTbI, B APYrOe KONEHO
nomectuTe 1 r mpamopa, B3ATOro B BUAE Kycouka. Bo BTopoli cocya, SlaHaonbTa Hanente 3 ma 4%-Hoi
CONAHOM KUCNOTbI, B ApYroe KoneHo — 1 r nopoluKka mpamopa. NpucoegnHnte cocyabl JlaHa01bTa K
MaHOMETPUYECKNM TpyBKam.
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Ob6pamume sHumaHue! OgHOBpPEeMEHHO NnepenemnTe KUCOTbl B cocyaax J1IaHa01bTa K Mpamopy
UMHKa. CpaBHUTE YPOBHM XKMUAKOCTM B MAaHOMETPUYECKNX TPYyOKax. Yualumecs AenaroT BbiBOA, O Pa3sHOM
CKOPOCTU XMMNYECKUX PeaKL M.

Onbim 5. BaMAHWe KaTann3atopa Ha CKOPOCTb XMMMYECKOM peakLmm

B ctakaH c Bogon, HarpeTtoii a0 50 °C, nomectuTe 2 4E€MOHCTPALMOHHbIE NPOOUPKM € 2 M 3% -
HOro pacTBOpa NepoKcuaa BoOAOPOAa. BbiaepmBatoT NpobupKM B Boge OKO0 2 MUH. M3BaeKnTe
NpobupKN 13 BOASHOM BaHU N NPOAEMOHCTPUPYITE YHaLLMMCA Pe3y/ibTaT — Ha CTEHKAX NPobUpKu
NoABUNCH NY3blIPbKK Fra3a KNcaopoaa. B ogHy U3 npobupoK BHECUTE Ha KOHYMKE LinaTens AnoKcua,
mapraHua (1V) . HabaoaaoT sHepruyHoe BblaeneHne Kucnopoaa.

KoHmposnbHele sonpocekl: 1.0T Kaknx GpaKkTopoB 3aBUCUT CKOPOCTb XMMUYECKOIN peakLmmn?
2.Moyemy pasnoxKeHue NepoKcnaa BoLOpoLa B MPUCYTCTBUM ANMOKCHAA MapraHua (IV) cHavana ngér
o4yeHb bbICTPO, a 3aTeM 3ameanneTca’?

1. 3agaHua gns pas3BuTUS GYHKLMOHANBHOM rPamMOTHOCTH:

ch

-

t B Tpu ogmHakoBble NPOBUPKM YUEHWUKM HAIMAM O 5 MA
pacTBOpa CONAHOM KMCNOTbl OANHAKOBOM KOHLEHTPaLuMn. B nepByto NPOBUPKY MONOKUAN CTPYKKU
’Kenesa, BO BTOPYHO — CTPYXKKM LIMHKA, B TPETbIO — CTPYKKM HEM3BECTHOTO CBET/IONO APKO baecTawero

meTanna. Hanbonee MHTEHCUBHO BblAeNeHWe ra3a Hab4aNu B TpeTbel Npobupke ¢
Hen3BecTHbIM MeTaloM. Bo BTOpoli NpobupKe ¢ LMHKOM MHTEHCUBHOCTb BblAeneHua rasa bbina
MeHblle, Yem B TpeTbel. B nepBoii Npobupke c Kenesom MHTEHCUBHOCTL BblAeneHuA rasa bbiia
HanMeHbLLEeN.

a)[evicTBMe Kakoro paKkTopa, BAUAIOLLETO Ha CKOPOCTb peakuun, Habaaanm ydawmeca? 6)
Kakoil meTann mor HaxoAnTbCA B TpeTbei NpobupKe? 3anuwmnTe HasBaHWe MeTanna.

1. Ha rpachKe npeacraszieHa 3aBUCMMOCTb KOHUEHTPaUNKN NCXOAHbIX BELWECTB U NPOAYKTOB
peakunn oT BpemeHn NpoTekaHnA peakuynn:

Puc. 20. N'padmK 3aBUCMMOCTU KOHLEHTPALMMN UCXOAHbIX BELLECTB M NPOAYKTOB peakLuumn oT
BpemMeHW NPOTEeKaHUA peaKkLmm

Onpep,enMTe, KaKaA KpnBaAa onmcbiBaeT UISMeHEHUE KOHUEHTPAUNUN NCXOOHbIX BELWECTB, a
KakKaA — NpPO4YyKTOB peaKkuuu .
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