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[Tosicumre sbHasi 3anicKa
a ypOBHE OCHOBHOTO 061ero 06pasoBaHus COCTAB/ICHA HA OCHOBC
yIbTATaM OCBOCHHUA OCHOBHO# 00pa30BaTe/lbHOMN IPOTPaMMBbL,

ﬂpe,ﬂCTaBJIEHHBIX B (DCJIGPEL:‘[I:HOM FOCYg'lapCTBQHHOM OGPEBOBEITGJII)HOM cTaHjapre OCHOBHOT'O o0mmero

oGpasoBanus, yTBEPHKIACHHOTO npukazoM MHHACTCPCTBA 00Opa3oBaHust ¥ HAYKH Pd Ne 287 ot 31.05.2021,
| BocnuTanust, OCHOBIOH 06pazoBaTeTbHOH IIPOrPAMMDI MOBY «COUI c.

¢ yaerom 11paMepHOii MPOrpaMMb
MatpaeBo», npAMCpHOH padoueil MporpaMMBl VHCTHTYTA CTpareriy pasBuTHA o0pa3oBanus Poccuiickoit

AxaeMur 00pazoBaHus M, 2021

B COOTBETCTBHM C
- Tlono)kerueM o pabouei IPOrpamMme yaeQHOro IpeaMeTa, Kypea MOBY «(OIII c. MatpaeBo

M OpMCHTHPOBAHA Ha peanusaluio B meHTpe 00pa3oBaHMA CCTCC TBEHHOHAYYHOH
TeXHOMOTMUECKOM HAMPABIECHHOCTCH «Touka pocTay, CO3JaHHOro Ha 6aze MOBY «COlI
MarpacBo» ¢ LEJbIO PasBATHA Yy 00ydJaromuxcs ecTeCTBEHHOHAYYHON, MATeMaTUHeCKo
nH(GOPMAITMOHHOM TPaMOTHOCTH, dopMUpOBaHKS KPUTUYECKOTO H KPEATHBHOTO MBIILICHNY
COBEPIIEHCTBOBAHNS HABBIKOB eCTeCTBEHHOHAYUHON 1 TexXHOJIOrMUecKol HalpaBIeHHOCTH, a
TaKKe JUTA TPAKTHUYECKO# OTpabOTKH yueOHOro Marepuana Tio yueOHBIM [PEAMETaM
«Dusuray,«XumMusy, «bruonorus»,
Ha 6aze uenrtpa «Touxka pocTa» obecreunBacTCs peanusaius 00pa3oBaTenbHbX
[POrPaMM ¢CTeCTBEHHOHAYUHOH U TEXHOJIOTMUYECKOl HAIPaBICHHOCTEH, pa3paboTaHHBIX B
COOTBETCTRUH ¢ TpeOOBAaHWAMM 3aKOHOJNATE/IbCTBA B chepe obpasopaHus H C YUETOM
pexoMeramuil GenepatbHOTO ONepaTopa yueOHOro mpeaMera «Xumusy. ObpazopateibHas
mporpamMma [O3BOJISICT MHTEPUPOBATH peaiu3zyeMmble 3[€Ch IOAXDIBI, CTPYKTYPY | 4
copepKaHue TpH OpraHu3aluy o0ydeHUs] XUMHIU B 89 xiaccax, BHICTpoeHHOM HA Oase
oGoro M3 JOCTYINHBIX Yy4eOHO-METONMTECKUX xomutekcor  (YMK). Hcronb30BaHHE
obopy0BaHus MEHTPA
«Touka pocTa» MO3BOJIAET CO3JaTh yCIOBASL:
» JUIs pacIMPeHHs COAePIKAHUS LIKOILHOTO XUMHUUECKOTO 00pa3sOBAHUS,
» 77151 TOBBIIIEHHS TO3HABATEIBHOM aKTHBHOCTH 06yualomuxcs B e¢TeCTBEHHOHAYTHO
* JUIA Pa3sBUTHS JTHYHOCTH pebeHKa B mporecce oOy4yeHus XUMUM, €ro cr10cO6GHOCTEH,
(opMupoBaHHS U YAOBIETBOPCHHS COLMATBHO 3HAYMMBIX HHTEPECOB H TOTPEOHOCTEH;
o1t pabOTHI ¢ ONAPEHHBIMH TIKOJILHHKAMH, OpraHM3aLHK FX PASBUTHS B Pa3TUTHBIX
obnacTsx 00pazoBaTeIbHOM, TBOPYECKOH /1eATeNbHOCTH.
[Tpumenss LAGPOBLIC naboparopuH Ha ypoKax XUMHUH, yuamuedss CMOIYT BBIOTHUTH
MHOJKECTRO JTaBOPATOPHBIX PabOT M SKCIEPUMEHTOB 10 [porpamMMe OCHOBHOH [IKOJIbL.

PaGouas nporpamMma 1o XumMuH H
[oNoXKeHMiA 1 TpeOOBaHHH K Pe3
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# 00nacTH;

Kparkoe onucanne HoJAXoR0B K CTPYKTYPHPOBAHMIO MATEPHAIOB
B o6pazoeamebHol npozpamme (OIT) npeocmasgniensl credyiouiue pazoeil:
1 .MeTo il M3y4eHUs BEINECTB U XHMHHCCKHX aBJCHHMI, DKCIIEPUMEHTA/TbHBIC OCHOBBI XUMHH -
2 . [lepBoHadyanbHble XHMUIECKUE TIOHATHA - 3 . PactBopHL. 4.OCHOBHBIE KIACChI
HEOPraHUYECKUX coequgenui. 5. Teopus 3NEKTPOJTUTHYECKOH AN CCOHAIINH. B
XuMuueckue peakuyn. 7. XAMHUECKAC ICMCHTRI (cBOMCTBA METAILTOB| HEMETAIIOB 1 MX
COeIMHEHUH).
B OCHOBY BbIAC/IEHHsS TaKuX pa3/cioB JaMOKEH XUMHYECKUH OKCIICPUMCHT,
TPa/MIIMOHHAA CHCTEMA H3YHCHUSA xumuu. OcHoBHOH (opmo#H yHEOHOH [esTeNnbHOCTH
SBRNSETCS XUMUUECKMH 3KCTIEpUMCHT, [IPOBOMMBIA B BUJIC 71a0OpaTOPHBIX, TPAKTHHECKHX
paGoT U JEMOHCTPAIHA. JIeMOHCTPAIMOHHBIH IKCTIEPUMEHT NPOBOTIFCH B TOM C.Iydae, eCl

on oOmaceH UL BLIIOTHEHHs YYallUMMCA WIH AMCIOIiics mpubop MpEACTaBiIeH B

¢/IAHCTBEHHOM JK3eMIIIAPE.
TList M3YYeHUR peavera «XEMAS HA YTANe OCHOBHOIO 00IIeTo ofipazoBanus OTBOJUTCH
140 yacos: 8 xmacc - 70 4acos; 9 xiacc —70 wacos. [lannas obpasopBarenbHas MporpaMma
ofecreurBaeT yCBOCHHE YUanAMHCs BAKHEHIIMX XMMHUECKAX 3aKOHOB, Teopuit U




MOHATHH; POPMHAPYET TPEACTABICHHC O POIM XHMHH B OKPY/KAOMIEM MHpe M KHU3HU
yenoBeKa. [Ipy 5TOM OCHOBHOE BHMMAHHWC YA@JIACTCH CYLIHOCTH
XHMHYECKHX PEaKIMii i METOJIaM WX OCYIICCTBICHHA.
OnHuM ©3 OCHOBHBIX TPUHIHIIOB TOCTPOCHUS nporpaMMbl  SIBJIACTCA  TIPHHIH
JOCTYHMHOCTH . DKCIIEPUMEHTANBHBIC TaHHbIC, NOJIVYeHHBIE YYaIlUMHUCS | TIPH anonﬂeﬂni
KOTMYECTBEHHBIX OTBITOB, TTO3BOJISIOT YHAlMCs CaMOCTOATE/IBHO 7eJ1aTh BHIBO/IBL, BbISBIIATH
3akoHOMEepHOCTH. 1[loIX0/BI, 3aT0KCHHBIC B coCpIKaHHE IPOrpaMMbl Kypca, CO3JAroT
HeoOXO0MMbIE YCIIOBHSL JUIL CHCTEMHOTO YCBOCHW3 yuamuMAcs OCHOB Haykw, JUIH
obecleyeHHs PA3BUBAIOMEr0 W BOCIHMTHIBAIONIETO posfeiicTBus 00y4eHHSA Ha JTHHHOCTD

yHaIerocs.
@QOpPMHUPYEMBIC 3HAHMS JIOJKHBL CTATH oCHOBON cHCTEMBI YOEKICHMH KOTbHAKA, UCHTPATEHLIM

S1/IPOM €0 HayYHOI0 MHPOBO33PEHHS.

Onpcanne MaTepHAIbHO-TEXHAYCCKOHU

Ga3bl eHTpa «TouKa poctay,
HCHOAB3YEMOL0 I peanu3aiuuodpPasoBATEALHBIX HpoE paMm B
PAMKAX HPeNoiaBaHus XuMHH

I[Tu¢pposasn (Komnblomepras) nabopamopus (L1, IPOrPAMMHO-ATIIgPATHEIH  KOMIICKC,
JIATIUKOBas CHCTEMa — KOMIUICKT yue6HOro 000pyI0BaHKs, BKIIOIAIOMN] Wi M3MEpUTEbHBIH
6ok, uaTEpdEic KOTOPOro NO3BOILACT obecreurBaTh CBsi3b ¢ TEPCOHAIBHBIM KOMIIBIOTEPOM,
1 HA0OP JATYAKOB, PETUCTPUPYIOLIMX SHAUCHUA pasIUTHBIX (H3MUECKUX BEIHHUH.
Jlamuukx memnepantypol nAQmuHOEHLl — IPOCTOl ¥ HANEKHBIA 1aTUMK, NpeHasHaucH pib i}
M3MEpEHHS TEMIIEpaTyphl B BOJHBIX PacTBOpax W B rasoBBIX cpefax. ViMeer pasinHHEIH
auanazoH wiMepennii ot —40 10 +180 °C. TexHUUECKUC XapaKTEPHCTHKY JaT4ika yKasaHbl B
WHCTPYKIMU TIO OKCILTyaTauud. Jam4ux memnepamypbl mepMOnapHbli NpeHasHAYCH JULA
H3MEpeHUs. TeMMeparyp A0 900 °C. Ucmosb3yeTcss NPH BBINOTHEHUH paboT, CBA3AHHBIX C
M3MEPEHHEM TEeMIIEpaTyp MIAMEHH, ITABNEHNs | pa3yioxKeHusl BELIECTB.
Jlamuux onmu4ecKoil MIOMHOCHU (kosiopumemp) — TpeIHA3HAYEH VT U3MepeHHs
ONTHUECKON IUIOTHOCTH OKpaIlieHHBIX PacTBOPOB. Vcronp3yercs Ipu  M3Y4eHHH TeM
«PactBopbly, «CKOPOCTH XUMHYCCKUX peaKimity, onpeIeicHEH KOHLCH T palin OKpalleHHpIX
HOHOB.
Jlamuux pH npepnasHauen Ui M3MCPEHUA BOJIOPOTHOIO  [IOKa3aTest (pH) BOAHBIX
PAcTBOPOB B Pa3IIMYHBIX HCCICAOBAHHMAX 0OBEKTOB OKPYKAOIIEH CPEIbI.
Jlamuux ~ 371eKmponpogooHocmu mpenHasHaued  JUId  M3MEPCHHA yACIbHOM
IEKTPONPOBOAHOCTH KUJKOCTEH, B TOM HUCIIC U BOIHBIX PacTBOPOB BeluecTs. [Iprmersercs
[IpH H3yYEHUH TEOPUH 3TEKTPOIUTHYECKOR IMCCONHAIIMH, XapAKTEPUCTHI ROJIHBIX PACTBOPOB

Jlamyux X10puUO-UOHOE WCIONBL3YETCs U KOJWYECTBEHHOrO ONpeJe/ICHUs COepKatui
MOHOB XJIOpa B BOJHBIX PacTBOpaXx, IO4BE, ONPOdyKTax nuranug. K garyuky MOIKIIFOYacTeA
noHoceeKxTuBHbH AekTpon (MCD) (paboumnid 3NEKTPO.), MOTEHIHAI KOTOPOro 3aBUCHT OT
KOHIICHTPALMK OTpPENE/IsIEMOr0 HOHA, B JIAHHOM CIIyHac ot xonnenfpamun anuoros CI.
Torenunan WCD oOnpenensioT OTHOCHTENBbHO SMEKTPOAd CpaBHEGHHS, KaK DPaBiIo;
XJ10pcepedpsaHoro.
Jlamuux HUmMpam-uonog NpeHasHayeH Uit KOJIMYECTBEHHOTO OIpeNe/ieHus HWTPaToB B
pasIHvHBIX 00BEKTaX OKpYKaloIIe# cpeJibl: BOJIC, OBOIIAX, (pykrax, KQIOACHBIX H3ASTUAX 1
T
Mukpockon uugpoeoi NpelHasHaAueH JUbl uzyaeHust GopMbl KPUCTALIOR H HaGmoneHns 34 POCTOM
KPHCTAJIIOB.
Annapam 01 npO8eOCHUA XUMUHECKUX peaxuuii (AIIXP) npenHasHaueH i MOJIyYeHUs U
JEMOHCTpPAITNM CBOMCTB TOKCHYHBIX MApOB M Td308 - JTu BelmecTBa [OMydaloTes B Kopbe-
peaKTOpE, B IPU HArpeBaHUU (v Ge3 HarpeBaHHs) ra30006pasHble BeeCTBA POXOJAT Hepes
OrNOTHTENbHBIE SMKOCTH (HAcaJKu) ¢ pacTBOpaMH pearcHToB, BCTYMAOT ¢ HUMH B PEAKIIHI.
36LITOK ra3a TIOIOMAeTcst KHIKAMA B TBEPIBIMHU pearcHTaMH, a TaKKe aKTUBUPOBAHHLIM
yrém. Ammapar "amie BCEro HCIojb3yioT JUTs TIOJIyueHHs ¥ JIEMOHCTpalii CBOMCTB XJIOpa,
ceposogopona. Ilpudop 0iA OEMOHCHPAHUHK 3A6UCUMOCTIU CROpOCHU  XUMUHECKUX




peaxyuii om pasiudHbIX AKMOpo6 NCIOIb3YIOT [IPH A3YHCHUH TCMBL
«CKOpPOCTh XHMHYECKOH pEakIum» M TeIUIOBOro 3(@ekra XUMHUCCKHX peaxuuit. Ilpubop
NaéT BO3MOYKHOCThH HKCIIEPMMEHTANBHO HCCIEN0BATE BIUSHUEC HA CKOPOCTH XHMHYCCKHX
peakiuii  cleAyomEX (akTOpoB: TPHPOIBI  PEArMpYIOMMX  BEMICCTB, KOHUEHTPALMH
pearvpy:oIiX BEIIECTB, IUIONIAAM IPaHUIbl pasjena a3 B TreTEcpOreHHBIX CHCTEMax
(IOBEPXHOCTH CONPUKOCHOBEHHS MEHKIy pearupyrouumMu BEIlECTBAMM), TEMIIEPATYPBI,
KaTanu3aTopa, HHrHOUTOopa.
ITunemxa-0o3amop — TPHUCIIOCOOJICHAE, HCIOIb3YEMOe B nabopatopun| Img OTMEpUBAHUA
onpeienéHHOTO 00BEMA KU IKOCTH. [luneTk: BBITYCKAIOTCA MEPEMEHHOFO H TIOCTOSHHOT
o6péMa. B xoMIIeKkTs 060pyaoBanus Ui MEHLIHTHCKUX KNACCOB BXOMAT y100HbIE TTHIICTKH
703aTOPhl OJHOKAHAJIbHbIC, MO3BOJAIONIHE HACTPOHTDH 1e0OXOMUMbIH  OBEM 0TOUpaEMOi
JKHUIKOCTH B TPEX pasM4HbIX JHana3oHax.
Bana KoMOuUHUposaHHan 1peIHa3HaucHa I HarpeBa CTCKIAHHBIX 1 dapdhopoBhIX COCYNOB.
xorza TpebyeTcs cO3JaTh BOKPYI HATPEBAEMOTO COCYAa PaBHOMEPHOE TEeMIIepaTypHOE IO,
M36ekKaTh MCTIONB30BAHMUS OTKPHITOTO IUIAMEHH H PacKaléHHOM HIEKTPHUYUECKON CITHPAITH.
Kopnyc KOMOMHHpOBaHHOH OaHH  Cl€laH W3 ATIOMHHMAL. KunkocTHas — 4acthb
KOMOWHUPOBAHHOM OAHHU 3aKPHIBAETCS KOJIBIAMH PA3IHIHOTO AUaMETPa.
Ipubop 01 noayueHua 2a306 HCIOIB3YETCs I MOJTYHCHUA HEOOBIIHK KOIMYECTB Ta30B!
BOJIOPOZIA, KMCNIOPosia (M3 IEPOKCH/IA BOAOPO/IA), YTIIEKUCIOro rasa.

f=}

Pabouasi nporpaMma o XuMuu s 8—9
KJIaCcCoB
¢ HCIOJIb30BaHMEeM 000py10BAHHS LEHTPA
«Touka pocra»

Ha Gase uentpa «Touka pocTa» 00eCieYnBaeTCs peamn3alns 00pa3oBaTeIbHBIX POrpaMM
CCTECTBEHHO-HAyYHOM ¥ TEXHOJIOTHYECKOH HaIpaBJeHHOCTeH,  Pa3pabOTaHHBIX
COOTBETCTBHU ¢ TpeOOoBaHMSIMH 3aKOHOIATC/ILCTBA B chepe oOpazoBaHds ¥ C YIETOM
pexomenaruil @egepaibHOro oneparopa yueGHOTO MpeaMeTa « XHaMHUs). .

OG6pasoBate/ibHasi [pPOrpaMMa  II03BOJIAET MHTEIPHPOBATH  Pealll 3yemble TOAXOABI, |
CTPYKTYPY H COJI€pKaH#e MpH OpraHu3ainm obyuenns xumuu B 8—9 Kigccax, BRICTPOCHHOM
Ha 6ase J000ro |3 AOCTYIHLIX yHeOHO-METOINYECKAX KOMILICKCOB (YMK).

Ucnons3oBaHHe obopyaoBanus «Touka pocra» NpH peannsalliu npuauor OIl mospouseT |j;:03,r[aTb

YCITOBHSA:

-7715l PaCIIMPEHHS COAEPIKAHUS LIKOIbHOTO XUMH4ECKOro o0pa3oBaHus }

-JU15 TIOBBIIICHUS TTO3HABATENBHOM AKTHBHOCTH 00yJarolMXCs B ecTeCTBEHHOHAYYHOH 00/1acTH]

=

—

_7U1st pa3BUTHSA TMYHOCTH peO&HKa B pomecce 00yHeHHs XUMHH, ero cnocoOHOCTEH,
dopMEpPOBaHHUs K YIOBICTBOPEHUS COHANLHO 3HATHMBIX HHTEPECOB 1 noTpebHOCTEH;
-1% pabOTHI ¢ OJIAPEHHBIMH ITKOTHHUKAMH, OPTaHU3aIMK UX PA3BUTUSAB pasTHHBIX 06nacTax
00pa3oBaTeNbHOMN, TBOPYECKOHN eATENILHOCTH.

Hopmsl 0lIEHOK 32 BCE BH/IBI HPOBECPOTHBIX pabot
«5» — ypoBeHb  BBINOJHEHMs  TpeOOBAaHWH  3HAYATCALHO | BBIIIC
yIOBJIETBOPHTEILHOrO: OTCYTCTBHE OMIMOOK, KaK Mo TEKyLIeMy, Tag H o
npebIAyLeMy y4eOHOMY MaTepraiy; He Oosiee OIMHOro He04ETa.
«4» — ypOBEHb BHINOIHEHUS TPeOOBAHUH BBIIE YAOBIETBOPUTENBHOIY: HATUUHC 2—3
OIIAGOK U 4—6 HeTOUETOB MO TEKylleMy ydeOHOMY MaTepualy; He Gomnee 2 OLIUOOK
umu 4 HeNOuYETOB MO MPOMJAEHHOMY MaTephany; MCMOJIb30BAHHE HCPAMOHATILHBIX
IIPUEMOB pelueHus yaeOHOoH 3a1a%H.
«3» — JOCTATOYHBIA MHHUMAJIbHbIH YPOBEHD BbITOIHCHHA TpeGoBanii, TPeIbABISCMbIX
K KOHKpeTHO# pabote: ne 6osee 4—06 OMmMOOK uiH 10 HETOYETOB 110 TEKYLIEMY YICOHOMY
marepaany, He OGonee 3—5 ommboK win He Gonee 8 HeJOUETOB [0 TPOHICHHOMY
y4eOHOMY MaTeprany.
«2» — ypOBEHb BHINOMHCHHA TpeOOBAHHH HUKE YIOBJIETBOPUTENHHOTO] HAJIHIHe Hoiee 6
omubox wix 10 Hemo4eToB IO TEKYIEMY MaTepuany, Gonee S5 ommpok win Oonee 8




He/I0YETOB 0 IPOMICHHOMY MaTepraly.
[LIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA

YYEBHOT'O MPEJAMETA «XHMUS» B OCHOBHOM LIKO.IE

I/I?.}""JGHHC XHUMHH B OCHOBHOH TIKOJI€ HANMPABJICHO HA JOCTHIKC-HHC 06}’ 4a

MeTanpeaIMETHBIX | TIPE/IMET- HBIX PE3Y/IBTATOB OCBOCHHA yueOHOro mpeaMeTa,.

JIN4HOCTHBIE Pe3YAbTAThI
JIMYHOCTHBIE PE3yNBTAaThl OCBOCHHS PO paMMBI OCHOBHOTO 0010 06pz
X0/1€ 00yHeHNs. XUMHH B CTTHCTBE y4yeOHOU H BOCTIMTATE/IBHOM ACATE/IBIIOCTH

FOLLEMHCS JTHYHOCTHBIX,

30BaHMA JOCTHTAIOTCA B
Opranu3anuy B COOTBCTCTBUH

C TpaJlHIlHOHthMH pOCCHﬁCKHMH COIUOKY/IBTYPHBIMUH }I}X{)BHO“HpaBCTBCIIH BIMH IeHHOCTAMHU, PHUHITHIMHI
B 00mecTBe MpapuiIaMu HOpMaMH I1 OBEJICHH, H CHOCOGCTB)"}OT npoieccaMm CcAMOIIOZHAHMS, caMOpa3BHTHA U

companTu3anuy 00y4aroLmxcs .
JIMuHOCTHEIE Pe3yJIbTaThl OTPAKAOT chOpMHPOBAHHOCTH, B TOM YMCIIC B HaC

Hampuomuqecmzo GOCHUMAHUA
1) UEHHOCTHOI'O OTHOILIEHUS K OTEYECTBCHHOMY KYJILTYPHOMY, UCTOPHUYE

[IOHUMAaHHa 3HAYCHUA XH- MHYECKOU HayKH B KHUZHA COBPEMEHHOIO obriecTsa,

TH.

CKOMY M HAy4HOMY HAaCJIEIHIO,
croco0OHOCTH BIAJIETH

noctoBepHOl nHGOpMALKEH O TEPCAOBBIX NOCTHKEHUAX ¥ OTKPBITHAX MUPOBOH U OTEUECTBEHHOW XHMUH,

3AUHTEPECOBAHHO-CTH B HAYTHBIX 3HAHUAX 06 ycTpoiicTBe MUpa M OOIIECTBA;

Ipaxcoancko2o 60CHUMAHUA

2) npeﬂcmnneﬂm 0 COIlMaNbHBIX HOpMax H npasuiIax MEKITUIHOCTHRIX OTHOIIeHUH B KOJJICKTHBE,

I'OTOBHOCTH K p&3H006p33H0ﬁ COBMECTHOM EATEIILHOCTH opu BEITIOJIHCH}E

1 yueOHBIX, TIO3HABATEIBHBIX

3a/1ay, BBIMOJIHCHHHA XHUMHAYECKHX OKCIEePUMEHTOB, co31aHHH )f"-lE:GHBIX IIPOEKTOB, CTPEMIICHHA K
B3aUMOTIOHMMAaHHUIO W B3aMMOIIOMOIIM B IIpOLECCE DTOH Y‘Ie‘ﬁHOﬁ NesATeENBHOCTH, T OTOBHOCTH OLICHHBATH

cBOE TIOBENIEHWE MU IOCTYIIKH CBOHX TOBapHIJleﬁ ¢ I[I03UIOHH HpaBC-TBG}IHBI}t
QOCO3HAHHA ﬂOCJ[B)‘lC"IBHﬁ MNOCTYTIKOB,

Hennocmu HAy4Ho20 NOSHAHUA

W MpaBOBHIX HOPM C YUETOM

3) Mpipoaose,peﬂqecrmx npeacTaBjicH Wif 0 BEIIECTBC U XUMH JeCKOM peaKiu, COOTBETCTBYHOMIHX

COBPEMEHHOMY YPOBHIO Da3BHTHA HAYKH H COCTAB/IAIONIMX OCHOBY Ui IIOHWMAHKA CYLIHOCTH Hay4HOH
KapTHHB MHPa; NpeJICTaBICHUH 06 OCHOBHBIX 33KOHOMEPHOCTSAX PasBHTUS IIPUPOILL, B3aMMOCBA3AX
yeToBEKa C IPUPONHON CPEMIOi, O POITH XHMHHU B NO3HAHHH YTHX 3aKOHOMEPHOCTEH;

4) mO3HABATE/IBHBIX MOTHBOB, HANPABICHHbIX Ha roJlydeHne HOBBIX 3HAH
oG BSICHCHHS HAOITFOIaeMBbIX TIPOLIECCOB U SBIICHHUH;

110 XMMU U, HEOOXOAHUMBIX J17T5

5) NO3HABATE/IBHON U uH(OPMAIIMOHHOM KyNIHTYphI, B TOM 4HCIE HABBIKDD caMOCTOATETBHON padoThl ¢

yueOHBIMH ~ TCKCTaMH, CIIPABOYHOM  JIMTEPATYPOH, AOCTYIHBIMH

nH(opMaLAOHHBIX TEXHOIOTHHI;
6) uHTEpECa K 0Oy4eHHIO H IIO3HAHHUIO, nr0003HATEARHOCTH, TD

TeXHUYECKUMH | CPeCTBAMU

TOBHOCTH H CHDCOﬁl-[OCTH K

camo00pa3oBaHHUIO, FCC/IeIOBATEIBCKOM JIESTeNbHOCTH, K OCO3HAHHOMY BHIDOpPY HAIPABICHHOCTH U YPOBHA

o0yuenus B 1an LHENIIeM;

DOpMUPOSAHUA KyTbHYPbL 300P06bA

7) oco3HAHMs IICHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOINEHMS K CBOEMY 310pOBbIO. YCTaHOBKH Ha
3710poBBIil 00pa3 KU3HM, OCO3HAHHS MoCHeNCTBAM W HENpUsTHS BPCIHBIX NPUBLIYEK (ymoTpebnenus
AJIKOr0JIs, HAPKOTHUKOB, KypeHus), HeoBX0AUMOCTH CODTIOIeHNs paBul Ge30macHOCTH TIPH o0pameHuy ¢

KUMHYECKIMY BELECTRAMH B OHITY W PealbHOM JKU3HH;

Tpyooso2o 6ocRUMAHUA

8) KOMMYHHKATHBHOH KOMIETCHTHOCTH B OOLIECTBEHHO II0OJIE3H
TBopquKof{ W OApyTUX BUIAX NEATE/IbHOCTH; HHTCpeCa K IpaKTHYECKOMY
PA3MYHOrO POJia, B TOM YHCIIC HA OCHOBE MPUMEHEHHUS TPEMETHEIX 3HaHUH
WHIMBHAYAIBHOR TPaCKTOPHH IPOAO/IKEHIA 00pazoBanus ¢ YIETOM JIHTH
K XMMHH, 0OIIECTBEHHBIX HHTEPECOB U nioTpedHocTel;

O, yqe-6=Ho-Hccnen0Ba'rem,cmii,
u3yueHuro mpodeccuii U TpyAd

[0 XHMHH, OCO3HAHHOTO BEIOODA

CTHBEIX UHTEPECOB H CIOCOOHOCTH




IK0102HYECKO20 OCRUMAHUA
9) HKOJIOTHYECKH 11e/1eC000Pa3HOTO OTHOLLCHHUS K MPUPOJIE KaKHCTOUHHK

CYLIECTBOBAHMS, TTOHUMAaHWA LEHHOCTH 3I0pOBOTO M fesonacHoro 00pa
OTHOILIEHUS K COOCTBEHHOMY (PU3UIECKOMY B MCUXHYECKOMY30POBBIO, 0CO3

HpaBnJl Be3onacHOro NoBeACHUs IIPH pa60Tc C BEIIECTBAMH, a TAKKE B CUTYyall

JKHAZHUA HA 3emile, OCHOBE e€
32 KM3HH, OTBETCTBEHHOIO
HAHUS LEHHOCTH COOMOICHUS
X, YIPOKAKOLIMX 3/10POBEIO U

N
i

JKU3HM JHOJICH;

10) cnOCOOHOCTH TMPUMEHSTh 3HAHWS, MOTY4acMBIC IIpH M3YHCHHH X

CBS3AHHBIX ¢  OKpYKAalomedl  IPUPOJHOH  CPEiOM,  NOBBILICHWA

K}'ﬂb’l‘}’pH,OCOTiHaHHS r100anbLHoro XapaxkTepa IKOJIOTHHECCKHX ﬂpOﬁHe

IocpeACTBOM METOJ0B XMMHH,

11) 9KOJTOrHYECKOrO MBILLICHHs, YMEHUSA PYKOBOJCTBOBATHCA MMB HO3HABAT

COITHAJILHOM IPaKTHKE.

MeranpeaMeTHbIe Pe3yabTaThbl
B cocTaBe MeTanpeMETHBIX PE3Y/IbTATOB BHIICTAIOT 3HATAMBIC IS hopm
obleHayYHbIE TOHATHS (3aKOH, TEOPHs, NPHHIMIL, THIOTe3a, (axt, cucrema, [
KOTOpHIE MCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX [IPEIMETAX U 103K
YTEX TIPEIMETOB (OPMUPOBATH IIPEICTABIIEHHE O LENOCTHOM Hay4HOH KapTHHE

yueOHble JeiicTBHSA (MO3HABATE/TbHbIE, KOMMYHUKATHBHEIC, PETYSATHRHbIE), KO/

hOPMHPOBAHKE TOTOBHOCTH K CAMOCTOATEIBHOMY MIAHAPOBAHMIO U OCYIIEC
JIEATEIILHOCTH.

MeTanpeIMeTHbIE Pe3y.IbTaThl 0CBOEHHs 00pa30BaTeIbHON MPOrpaMMbL I
YHMBEPCATBHEIMHU TO3HABATEILHBIMU ASHCTBHAMM, B TOM THCIIE:

Bazoevimu 102UHECKUMH QelICMBUAMYU

UMMM, JUIS pELICHHs 3aaad,
YPOBHA  OKOJOIHYECKOH
M MW Iy-Ted HX peuieHus

(e /1bHOM, KOMMYHUKATUBHOH #

pOBaHUS MHPOBOB3PEHUA
OITIeCe, DKCIIEPUMEHT H AP.),
OJ51I0T Ha OCHOBE 3HAHUH H3
MHpd, i YHUBEPCAIIbHBIC
ropeie 00ecTeynBaioT
TBJICHHUIO yueOHOM

i
l

XUMHWAH OTPaxKaroT OBJIaJIEHHE

1) yMEHHEM HCTIONB30BATh MPHEMBI JOTHYECKOTO MBIILIEHHAS NPH OCBOCHH

3HAHWH: pacKpbIBaTh CMBICII

XUMHYECKUX MOHATHH (_BBII[CIIHTI: HX XapaKTepHBIC IIPH3HAKH, YCTaHElBHHrBaTB B3aHMOCBS3b C IPVIHMH

MOHSTHUSIME), HCIIONB30BATH TOHATHA Ml OOBACHEHHS OTICJILHBIX ba
OCHOBAHHS W KpUTEpHH I8 KlIacCHQUKAIMH XUMHYECKHX BelIeCT
yCTaHABJIMBATh MPHYMHHO-CJICACTBEHHbIC CBA3H MEXKIY o0BeKTaMu U3

paccykzienus (MHIyKTHBHBIC, JEYKTUBHBIC, 110 aHAJIOI'MK); JE1aTh BLIBOIBI |

2) YMEHHEM NPHMEHATH B IIpoLecce MO3HAHUA CHMBOJIMYECKHE (3HAKOB
XAMHH, TPeoOpa3OBbIBATH MIMPOKO TMPUMEHACMbIE B XUMHH MOJCTBHBIC T1
3HaK (CHMMBON 3€MEHTa), XUMUYecKas (opMmyla W yPaBHEHHE XMMUYCCKO
yueOHO-MO3HABATENBHBIX ~ 3a/la4; ¢ YYETOM OITUX MOJCHBHBIX  TIf
XapaKkTepHU30BaTh CYIECTBEHHBIC [IPU3HAKY H3y4aeMbIX 00BEKTOB — XHMH
peaxLui;

Bazoesimu uccie008amebCKuMu 0eicmeuamu

3) yMEHHMEM HCIONb30BaTh TIOCTABJICHHBIE BOIPOCHL B Ka4ECTBE HHCTP
KaueCTRE OCHOBHI JUIsl (POPMHPOBAHHSA TMIIOTE3b! 10 IPOBEPKE NPABHIILHOC]
4) ipuobpeTeHye OMBITA 110 MIAHUPOBAHHMIO, OPraHU3alMK U MPOBEACHHIO
yMeHHe Ha0mojaTh 3a XO- [OM TIpoLlecca, CaMOCTOSTEILHO IpOT
(hopMyIHpoBaTh 0600MIEHAS | BHIBOMIBI 110 Pe3YJILTATAM NPOBE/IEHHOIO OTIhI
OTYET O NpojienaHHol padoTe;

Pabomoii ¢ undopmayuen

5) yMcHHeM BLIOHpATL, AHATHU3UPOBATE W WHTEPNPETUPORATEL HH- dopmall
Npe/ICTABICHNS, NONYYaeMyl0 W3 PasHBIX MCTOYHHKOB (HAy9HO-IOMYILAPE
COJlepIKaHus, cripaBodHbie n1ocodms, pecypest Mireprera);

6) yMEHHEM MPUMEHSTb PA3THYHBIC METO/bl M 3ampochl MpH 10~ HE
COOTBETCTBYIOMHUX JaHHBIX, HEOOXOAMMBIX JUIs BBINOJHCHUA yueOHb
OnpeneEHHOrO THIIA; npuodOpeTeHne OILITa B
uHGOPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOIOIHH, OBNAACHHE KYyJIbTYPO!

i
i

I

1

H

i

(TOB W ABIEHWI; BBHIOUPATH
W XUMHYECKHX peaKIlui,
HUEHHS;, CTPOMTb JIOTHYECKHE
U 3aK/IIOYEHHUS,

1¢) MOJIEIH, HCTIO/Ib3yeMbIE B
Ye[ICTABIEHHS — XHMHYECKUR
peakiii — TpH PELICHHH
elCcTABIEHUH BBIABISTH U
TeCKHMX BELIECTB M XMMHUYECKHX

b

yMEHTA IIO3HAHHUsA, & TaKXKe B
M BBICKA3BIBACMBIXCYKIICHUI,
YUCHUYECKHX 3KCIEPUMEHTOB:
HO3UPOBATh €0 pe3yibTar,
"a, UCCJIeIOBAHMA, COCTAB/IATh

M0 Pa3MYHbIX BHAOB M GOpM
jasi JIATEPATYpa XUMHYECKOIO

x¢ 1 ordope uHQOpMALMY W

X W [I03HaBaTe/IBHEBIX 3a7a4
o0TacTH HUCITOJIL30BAHMA
AKTHBHOTO HCIOJIB30BaHUS




paBJ'IH‘IHBIX JTOMCKOBEIX CUCTEM,
7) yMEHUEM MCTIONE30BaTh W aHal

HH(iJOpMaII.ﬁ}O 0 BIHAHHH HpOMbIU.IJ'IeHHOCTH, CEIILCKOTO xo3qiicTBa U

OKpYy KaroLIe TIpUPOIHOH CpebL;

VhuueepcaibHblMU KOMMYHUKAMUGHbIMU oelicmeuAmu

M3MpOBaTh B MPOLIECCE yuyeOHOM H MCCIIEI0BATEIBCKON AesTENbHOCTH
rpancropra Ha COCTOAHHUE

8) yMeHHEM 3a71aBaTh BOIPOCHL (B X0/l qUATOra f/UTA JACKYCCUHM) MO CYIIECTBY 00cyK1aeMOi TeMBI,
(hopMyTUPOBATH CBOH MPEIIOKCHHA OTHOCHTEIBHO BhITIOJIHCHHASA PETIOKEHHO 1 3a/1a4K;

9) npuobpeTenye  OMbITa [pe3cHTAlid  Pe3y/b1aToB BRITIONHEHHS  XHMUUECKOTO  OKCIepHMEHTA
(;1a00paTOPHOIO OMbITA, naGopaTopHoil paboThl N0 HEC/IR0BARMIO CBOMCTB BEmECTB, yIeOHOTO NPOEKTa);

10) 3aMHTEPECOBAHHOCTE B COBMECTHOH €O CBEpCTHHKAMH [103HABATEJbHOH 1 HCC/IeI0BATETBCKOM
JIGATEMBHOCTH TIPH PELICHHH BOSHUKAOLIMX npob7ieM Ha OCHOBC y4ETa oBIIIX MHTEPECOB M COT/IACOBAHMA

3wt (06CyKACHUS, OOMEH MHCHUAMHU. «MO3FOBBIE TITYPMBD) ¥ IP.);

VhugepcaibHolMu pecyiaAmueHsIMU OelicmeuaAMu

11) yMEHHEM CaMOCTOATETHHO OTpeeNaTh eIt }IeﬁTe-IleOCTH,HJIaHI/lpiﬂBaTB, OCYIECTB/IATH,
C

KOHTPOJIIPOBATH H IPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO ICATENbH

Tb, BEIOMpATH HauboICe

5(eKTHBHBIE CIOCOObI PEIICHUSA yaeOHBIX 1 TIO3HABATEIBHEIX 33134, KOppEeKTHUpOBaTh TIpEUTOXKEHHEIH
ANTOPHTM AEHCTBUH [PHU BLIOTHEHNH 3aaHKi ¢ YUETOM HOJyueHus HOBBIX uanuii 00 H3ydaeMBIX 00BEKTAX

—_ BelIECTBAX U PEaKLHAX,

12) yMeHHeM MCTIONB30BAT U aHAIM3UPOBATE KOHTEKCTHI, peJIiaracMele B ly CTOBHH 3aaHui.

TlpemeTHBIE Pe3YALTATHI

B cocrape IPEIMETHBIX PE3yIbTAaTOB O OCBOCHUIO 0BA3aTENLHOTO COJIEPKAHMSL, YCTAHOBTCHHOTO JIAHHOM
npumepHoil paboueit [POrPAMMOi, BBIIENIAIOT: OCBOCHHBIC 0GyuaKOMMMKCs HAYUHBIC 3HAHHS, YMEHHS U
croco0b! IecTBr, crienu(uuecKue 1 [peaMeT-Hoi 00macTu «XyMusi», BHJIBI AEATETbHOCTH 1O
[IOJYUECHHIO HOBOTO3HAHHS, €ro WHTEpIpeTaliH, TPeoOpasoBaHuo i IpUMEHCHHIO BPA3TATHEIX yueOHBIX

W HOBLIX CHTYyalLHsAX.

TIpeMeTHBIE Pe3yIbTAThI TIpeCTaBICHBI 0 roJIaM 00 yueHHs HOTPAXKAOT copMHPOBAHHOCTD ¥

o6 yuaropxes CleAyoLHX yMEH Wil

8 KJIACC

1) packpeiéams CMBICT OCHOBHBIX XUMHYIECKHX MOHATHN: aToM, MOJICKYIa, XMMHYECKHH JJIEMEHT,
[POCTOE BELIECCTBO, CTOKHOE BEMIECTBO, CMeCh, BAJEHTHOCTb, OTHOCUTE/IbHAs aTOMHad 1 MOJIEKYIApHAs
Macca, KOJHYECTBO BENIeCTBa, MOJIb, MOIApHas Macca, MaccoBast 10/ XHMPUECKOro SeMeHTa, MOJISPHBIH
0GBEM, OKCHJ, KHCIOTa, OCHOBAHHE, COIb, 3EKTPOOTPHIIATENBHOCTD, CIENEHD OKMCJICHUS, XHMAYECKas
peakuysi, TerJIOBOH >(peKT peakIuy, Kraccu(UKALIS PEAKLAH, XAMUeCKas CBSI3b, PACcTBOpP, MaccoBas

710JIA BellecTBa B pactBopC:

2) wirocmpuposame B3anMOCBI3b OCHOBHBIX XMMHUECKUX TOHATHE (M . 10 . 1) ¥ OpUMEHSTH ITH

TOHATHS TIPY OTIMCAHHH BELLECTBH HX MPEBPALICH i;

3) ucnoab306an, XAMAYECKYIO CHMBOJIMKY U1 COCTaBIeHUA dlopMy1  BeLIECTB U ypaBHEHHH

XUMHIECKHX peaKuHﬁ;

4) onpedeisnms BAJICHTHOCTE ATOMOB DJJIEMEHTOB B OUHApHBIX CO cIMHEHMAX; CTENEHb OKHCIICHHMA
3IeMEHTOB B OMHAPHBIX COSIMHCHHAX, IPUHAIEAKHOCTD BOLICCTB K OTIPEgAeNEHHOMY KiIacey CcOeIUHCHUA
o bopmyiam; BHIL XUMUYECKOI CBs3H (KOBAJICHTHAA 1 MOHHAasA) B HEOPTAHUYIECKUX COeIUHEHUAX;

5) packpeléamb CMbIC TEPAOIHHCCKOTO sakona JI. I. Menjieneena: NCMOHCTPHPOBATE TOHUMAHUE
1IEPHOIMYECKON 3aBHCHMOCTH CROMCTB XUMHUHYECKMX >JIEMCHTOB OT HX HONOJKEHUS B TEPHOAMUECKOH
cUCTEME; 3AKOHOB COXPaHEHIsl MAcchl BEIECTS, (IOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYTHPHOTO yUaeHHS,
saKoHa ABOTA/PO; ONUCHIEAMb U XAPAKMEPU308Ans rTabmunyo GopMy IepUOIUUECKON CHCTEMBI

XEMHAUYECKHX JIIEMEHTOB. Ppa3ii
noarpynma (b-rpymia)», Manbie 1

garh TOHSTHS «TJlaBHas MOATPYTIa (A-rpymuia)» | A «moboyHas
GOBIIHE TIEPUOBL; COOMHOCUMP 0603HaYCHHSA, KOTOpbIE AMEIOTCH

s Tabmuue «Ilepmoamueckas cHCTEMA xuMugeckux nementos Il . Menpaeneesay ¢ UHCIOBBIMH

XapaKTEPUCTHKAMH CTPOCHUA aTo

37eKTPOHOB W pacrpejienienue ux 1o SNEKTPOHHBIM CIIOSIM);

MOB XHMHMYECKHX dieMeHTOB (COCTdB H sapaj sjpa, oomiee 4MCIO




0) KIaccuuyuposame XUMUYECKAC 3JIEMEHTEI, HEOPIraHHMYCCKHE BE
(110 YHCIy B COCTaBY YYacTBYIOIMX B PEaKLMH BEIIECTB, [0 TEIIOBOMY (e
7) xapakxmepuzoeamsv (onucviéams) OOIIHEe XUMHYECKHE CBOMWCTBa

CCTBa, XHMHYCCKHC Peariiuu
TY);
BCIIECTB PA3IMYHBIX KJIaCCOB,

MOATBEPKAas OMNUCAHME TPHME- PaMH MOJEKYISPHBIX YPaBHEHHH COQTBETCTBYIOIIMX XHMHUECKUX

pEeaKInii;
8) npocHo3upoeamey CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX KA4Y€CTB
NPOTEKAHHA XUMHYECKUX Pe- BPALICHMH B pa3IMYHbIX YCIOBHAX;

9) 8bl4UCAAMb OTHOCHTEIBHYIO MOJIEKY/APHYI0O H MOJHPHYIO MAacChl
XMMMYECKOI0 3JIEMCHTA 110 (bopmyne COCJ/IMHCHHA, MACCOBYIO JIOJIKO BEUIEC

PacUETHI 10 YPABHEHHIO XUMUYECKON PeaKiuu;
10) npumensime OCHOBHBIC ONEPALMH MBICHTEIbHON ACATEIBHOCTH —

obobmieHne, CHCTEMATH3AIIMIO, KJIEICCH(I)HK&].{HIO, BBIABIICHHC TTPHYHMHHO-C

H3YYCHHA CBOMCTB BECIIECTBE H XHUMHYCCKHUX pea](unﬁ; CCTCCTBCHHO-HA)

FHHOTO COCTaBa; BO3ZMOKHOCTH
BEIECTB; MACCOBYIO IOJIIO
CTBa B pacTBOpPE; POBO-AUTH
AHAJIM3 M CHUHTE3, CPaBHECHHE,
MEeJICTBCHHBIX CBS3€H — IIs

WUHBEIE MCTOIBI TIO3HAHHA —

HabmIoIeHIe, H3MEPEHIE, MOICTUPOBAHNE, IKCIIEPUMEHT (PeaibHBIH U MBICTCHHBIH);

11) ciedoeams TpaBUIIaM TOJTH30BAHUS XUMHUYECKOM MOCYION M 1adof
TAKXKE MpaBujaMm oOpallleHHs C BEHIECTBAMH B COOTBETCTBHM € HMHCT

1a00paTOPHBIX XUMHYECKUX OIBITOB 0 IOJYUEHUK U coOUpaHUIOra3zood
KUCJIOpOJa), IPUrOTOBIECHHIO PACTBOPOB C OMpeAeNEHHOW MaccOBOil [0
IJIAHHPOBATH U IIPOBOAUTL XUMHUYECKHE SKCIIEPUMEHTbI [10PACIIO3HABAHUIC
C TIOMOILBIO MHUKATOPOB (JTaKMyc, heHondTanienH, MeTUITOpaHX U p.).

9 KJIACC

1) packpwisame CMbICi OCHOBHBIX XMMHUYECKUX [OHATHH: XUMUYECKH
HOH, KaTHOH, aHHOH, MPOCTOE BEMIECTBO, CIOMKHOE BEIIECTBO, BATIEHTHOC
CTENECHb OKHC/ICHHS, XUMHYECKas peakilvsd, XHMHWYECKas CBf3b, TETLUIO
MOJISIPHBIM 00BEM, PacTBOP; ANMEKTPOTUTHI, HEITEKTPOIUTHI, HEKTPOIH
HOHHOTO OOMeHa, oOpaTHMble W HeoOpaTHUMble PRaKUMH, OKHUCIHUTEIbHO
OKMCIIWTE/1b, BOCCTAHOBHTENh, OKHCIICHHEC H BOCCTAHOBJICHHE, &JIOTPOTH
CBSI3b (KOBAJIGHTHAs, WOHHAS, METAIIMYECKas), KpUCTAIMuEcKas pe
CIIJIABBI; CKOPOCTH XMMHYECKOU peaKiHy, [Ipele/IBHO JOIYCTHMAs KOHIIEH

2) wnocmpuposams B3aUMOCBA3b OCHOBHBIX XMMWUYECKHX IIOHAT
TIOHSTHS TIPH OTTMCAHHUH BEIIIECTBYU UX ITPEBpallieHUH;

3) ucnonbzoeams XUMHUYECKYIO CHMBOJIMKY IS COCTaBIEHHS ¢of
XUMHYECKUX PEaKLui;

4) onpeoeiams BAJICHTHOCTL W CTEMEHb OKHCJICHUS XUMHUYECKHUX
pPa3sIH4YHOro COCTaBa,; MPUHAICKHOCTEBEIIECTB K ONpEeae/IEHHOMY KIaccy ¢

aTOpPHBIM 000pPYJOBaHUEM, a
PYKUHSIMHA 110 BBLIMOJIHEHHIO
Da3HBIX BEIECTB (BOAOPOMA U
el pacTBOPEHHOIO BEINECTBA;
pPacTBOPOB HIENOYEH ¥ KHCIOT

J

H DJIEMEHT, aToM, MOICKYJa,
I'b, JNEKTPOOTPHUIIATEIEHOCTD,
o ekt peakuud, MOJb,
1ecKasg AUCCOLMALus, peaKiiuu
BOCCTAHOBHTEJIBHBIE pPeaKIliy,
, am(poTepHOCTb, XMMUYECKas
NETKA, KOPPO3HsI METAILIOB,
varus (11J1K);

i (cM. 1.1) ¥ TpUMEHATH 3TH

IMYyJT BEIUECTB M YypaBHECHHI

DJIEMEHTOB B COEIAMHEHHAX
oeauHeHui 110 GopMyNiaM; BHI

XHMHUCCKOH CBA3HM (KOB&H@HTHaﬂ, HOHHAas, MSTH.IIJ]PI‘-IBCK&H) B HEOpraH

HOHa I10 XUMHUYeCKOH GopmyIie; XapakTep Cpe/ibl B BOJHBIX PaCTBOPAX HEOP

KpHCT&HHH‘IeCKOﬁ pe-[[IéTKPI KOHKPETHOIO BELICCTBA,

TIECKHX COCIMHEHMSIX; 3apsl
)raHUYECKUX COETUHEHHM, THTT

5) packpuieams cmuica nepuogumdeckoro 3akona /. M. MengeneeBa M JIeMOHCTPMPOBATh €I0

TIOHHMaHHUEC. OHUCLIEANb
XHMHHECKHX DICMCHTORB!

U xapakmepusoedhis
pa3znuvaTte TMOHATHA

Tabauuayo  Gopmy
«riIaBHas M[DOArpyIia

noarpynna (b-pynmna)», mansie U 60JIbIIHE TIEPUOIBI;, COOMHOCUMb ODO3H

MepuOIMUYEecKol TabIHIle, ¢ YHCIOBBIMUA XapaKTePHCTHKAMH CTPOCHHMA aT
(coctaB M 3apsan sapa, oOllee 4MCIO SIEKTPOHOB M paclpeleICHHE H
0bbsicHsamb 001IUE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB
MaJIbIX TIEPHOAOB H TITaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS HX aTOMOB;

6) K1accuuyupoeame XHMHUECKHE 3EMEHTbI; HEOPraHuYecKHe Berl

(UO YHUCITY W COCTABY VUACTBYKIIIWX B PCaKIHM BCILICCTE, 10 TEILJIOB(
cTerneHeHl OKUCIEHUS XUMHUYECKHX BJTCMEHT(}B);

7) xapaxmepuzoeams (onucbieams) oOLIME XUMHYECKHE CBOMCTBA
HOATBEPIKAas ONMMCAHUE TPUME-PaMHU MOJIEKYJIIPHBEIX U HOHHBIX YPaBHEHHUN
PEaKIHi;

i

MEePUOJIUYECKOH CHCTEMBI
(A-rpynma)» H  «mnobo4Has
[aueHHs, KOTOpPbIE UMEIOTCS B
OMOB XMMHYECKHX 3JIEMEHTOB
X [0 SJIEKTPOHHBIM CJIOSAM);
i UX COeJUHEHHUH B Tpejenax

K

[ECTBA, XHMHYCCKHE peaxumx
My 2hdexty, no U3MEHEHHIO

BEIIECTB pa3/IMYHBIX KIACCOB,
(OOTBETCTBYROIINX XUMHYCCKMX




8) cocmasiimob ypaBHEHHA HNEKTPOJIUTHYCCKON IUCCOLMALAM KHCITOT,
COKpAalEHHBIC ~YPAaBHEHMS peakIWid HOHHOIO oOMeHa;
CYIIECTBOBAHHE TeHETHYECKON CBA3M MEKY BELIECTBAMH PAa3THYHbIX KJIACCOB

9) pdckpeiedainb CYOIHOCTB OKUCJIUTEIBHO-BOCCTAHOBHTEIIEHBIX peaKHHﬁ

3/eKTPOHHOr0 Oasanca STHXPEAKIHH;

10) npozio3uposams CBOKCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS

XHMHUYECKHX [IPEBPAIICHUHB Pas3IMHBIX yCITOBUIX;

11) @biyucisms OTHOCHTCIHHYIO MOJICKYJAPHYIO M MOJISIPHYH) MaccChbl
XUMHAUYECKOr0 3JIEMEHTA TI0 (Gop-MyJie COeMHEHNS; MACCOBYIO OO BEIIE

pacyéThl NO yPABHEHHIO XMMHYECKOH PEaKIiH;

12) ¢credo6éame NpaBUilaM TI0JIb30BAHNA XHMHAYECKOH mocyoif u 1abop.
TaKKe TpaBAIaM oOpaieHHs ¢ BellecTBaMM B COOTBETCTBHH ¢ HHCT]
71a6OPATOPHEIX XUMHYECKUX OTBITOB 110 TIOJIYHCHHIO H coOmpanuro ra3oo0

YTICKHACIIOTO ra3a);

13) npogooums  PEAKIMH, NOATBEPK A0S KauecTREHHBIN  CO-
pAacTo3HaBaTh OMBITHBIM TYTEM XIOPH/l- 6pomui-, Monua-, kapdonar-, ¢
[MIPOKCH/I-MOHbI, KATHOHBI AMMOHHS M HOHBI H3Y4CHHBIX METAJLIOB,
pacTBOPAX HEOPraHHYECKHX BEIIECTB;

14) npumenams OCHOBHbIE ONEpallii MBICTIUTETLHON J1eATETPHOCTH —

00001IeHHe, CUCTEMATH3AIHIO, BbISIBJICHHC llquL‘IHH()-CJ'[C,ELCTBCHHBIX CBs13¢
BELICCTB H XHMHUYIECKHX peaxuﬂﬁ; eCTeCTREHHO-HAY YHBIEMETOIBI [1Q3HAHHSA

MOIETTMPOBAHHE, SKCTIePUMEHT (pealbHbIH 1 MBICTICHHEIH).

COJAEP)KAHUE YYEBHOIO NPEIMETA «XHMHSANTO F'OJAM H3Y

8 KJIACC

HchOHa‘laJl LHbIE XHMHYECKHE NOHATHH

Tpemmer xumun. POk XUMAH B XKHU3HH 9€I0BCKA. Tena u BemiecT
ArperatHoe cocTosiHHe BemecTs. [ToHATHE O METONAX NO3HAHUA B X
pemecTsa 1 cmech . Crioco0BI paseeHns CMecei .

ATOMBI A MOJTEKYJIbl. XUMHYECKUE JNEMEHTBL CuMBOJIBI XUMHYECKUX 31
BeNeCTBA. ATOMHO-MOJIEKY/IAPHOE y4EHHC.

Xumuueckas Gopmynia. BaleHTHOCTh aTOMOB XUMUYECKHUX SNIEMCHIOB. 3aKq
pemecTs. OTHOCHTE/IbHAsSATOMHAs Macca. OTHOCHTETbHAT MONICKY LIpHAs MaC
XHMHYECKOI0 3/1IeMEHTa B COCTMHEHHH.

OyapecKie d XUMHUECKHE SBICHUA. XMMHUYECKas peakuys Het mpus

ypaBHEHHS pg

Ba. Ou3NY¢
uMun. XuMus B cucTeme Hayk . UncThbie

{esIodeil | COJICH; MOJHBIC H
fAKLHE, [1OATBEPIKIAIOIIHX
:
[OCPEACTBOM COCTaB/ICHHA
1; BO3MOKHOCTH NTPOTCKAHHSA
BCILECTB, MACCOBYI OO
CTBA B pPacTBOpE; MPOBOIWTH

ATOPHEIM 000pYIOBaHHEM, a
JYKIMSMHE 110 BBITOJTHEHHIO
pa3HbIX BEmeECTB (aMMHUaKa

CTAB Pa3IMYHBIX BENIECTB!
char-, CUIHKAT-, cynbpar-,
[IPUCYTCTBYIONIME B BOAHBIX

0

aHa U3 ¥ CHHTE3, CPaBHEHHE,
i — JUIs M3YUEHMS CBOMCTB
— pabmojenne, u3MepeHuce,

'YEHHUA

¥

CKHE CBOMCTBA BELIECTB.

eMeHTOB. [IpocThie H CIOKHEIE

L

H ITOCTOSHCTBA cOCTaBa
ta. Maccosas 10

KH. 3aKOH COXpaHeHHA MaccChl

H
pemects. XuMuueckueypapHeHus. Knaccnuraums XMMU4eCKuX peakmui (cmennﬂeﬂmx, pa3IoKeHHs,

3aMEILEeHN ).

XuMuueckui HKCTIIEPUMEHT: 3HAKOMCTBO © XMUMHYECKOH MOCYIIOH, C npa
# ipuEMamMu OOpAILeH s ¢ TadOPaTOPHBIM 000pYyIOBAHUEM; H3YICHHUE U OT1
00pa3i0B HEOPraHMYECKUX BEIICCTR; HaOmoIeHue (PU3HIecKHX (ITABICH]
pacTHpaHue caxapas CTYyIIKe, KUIIEHUE ¥ KOHICHCALMA BOJIBI) K XUMHUECKH
IPOKATMBAHKE MEIHOH MPOBOJIOKH, B3aUMOJIEHCTBUE MEJia C KUCIIOTOH) ABJICH

[PU3HAKOB NIPOTEKAHHS XAMHYCCKHX PEAKIIMH (pasnoxeHue caxapa, Baanmcj

XJIOpUIoM Oapusl, pasiokeHUe TuIPOKCHIA MEIU (IT) npu HarpeBaHuH, B3a
pactopom coan meaun(Il)); uzyuenue crocoBoB pazjienieHns cMecei (¢ mo
(punsTpOBaHYE, BRITAPUBAHUE, TACTHILILAIHAL, xpomarto-rpadus), mposesiel
comH: HabIIOACHHE HOMACAHUe pe3ynbTaToB IPOBEACHUA OIIbITd, WILTIOCTPH
MACCHT; CO3IAaHAE MOJIEIEH MOJIeKY.1 (IMapOCTEPIKHEBHIX ) .

BamHeHIIHE NPCACTABHTCIH EOPraHHYecKuX BeIeCTR

Boznyx — cMech ra3os. CocTas Bo3jtyXa. Kucnopon — 3/1eMEHT ANPOCTOQ
KHCIOpO/a B MPUPOJIE, PUHICCKUE M XUMUUCCKUE cBOMCTBa (peaKkLnu Tope

xucnopoaa. Criocofsl moJTydeHns KUCIOposia B nabopaTopHy ¥ NPOMBITIIICHH!

gusiaMu paboTEl B 1a00paTopuu

(canue PU3NUECKUX CBOHCTB
(¢ BOCKa, TasHUE JIb/1a,

X (TOpEeHHUECBCYH,

Wif, HaOMKOICHHUE U OITMCAHUE
neficTBHECEPHON KMCTIOTHI €
MOAEHCTBHE Kene3a ¢

OINbIO MArHuTa,

ye OYMCTKH [I0BapCHHOM
YIOIIEro 3aKOH COXPaHEHUS

gemecTBo. Haxoxnenue

Hus). Oxeuanl. [lpumenenne
octu. Kpyroopor kucjiopoia B




npupoje. O30H — amoTpoNHas MOAUPUKALMA KHCIOPOAA.

Ter10Bo# PPEeKT XHMUIECKOH PeaKui, TEPMOXUMUICCKUE YPABHCHUA, JK30- H HHIOTEPMHUYECKHE
peaxiun. TomuBO: yroib 1 MeTan. 3arps3sHeHue BO3/1yXa, yCUICHHE NapHUKOBQIO s dexTa,paspylicHue

030HOBOI'O CJIOA .

Bo10poa — dIeMeHT | MPOCTOe BELIECTBO. HaxoxIeHne BOIOpo/ia B MPUPOIE, (pu3HUeCKUE U XMMHYCCKIE

CBOMCTBA, IPHMEHEHHE, CTIOCOOBI NOTYICHHUS. CocTaB KAC/I0T H CONEH .

KonuaecTro Bemectsa. Mois. MonspHas macca. 3akoH Asoraapo. MonspHbii 00BEM rasos. Pac

XUMHYECKAM YPaBHEHHSIM.

dusauecKie cBoifcTBa Bkl Boja kak pactsopuTes. PacTBophl. HachiiieHibIe ¥ HEHACHIIICHHBIC
pactBope. XMMHYCCKUE
ceoiicrsa Bofpl. Coctas ocHoBaHHH. Ponk pacTBOPOB B NPUPOIE H B IKM3HH HEIOBCKA. KpyrosopoTt Bojibl B

pacTBOpbL Pacmeopumocmy ewjecms 6 600e. 1 MaccoBas j1ons BelecTsa B

MpHpoJie. 3arpA3HeHHENpUpPOIHBIX Bo. OXpana H O9HCTKA NPUPOIHBIX BOJL.

Knaccudukanus HeOpraHUUECKHX COeIUHEHHUH. Oxcuasl. Knaccuduxanus o
(OCHOBHEIE, KHC/IOTHEIE, aM(OTEpHBIE) H HECOIE0DPa3YIOMKE. HomeHnkiatypa
TpuBHa/ibHas). DU3HYIECKHE H XHMHUCCKHE cBoOlicTBa OKCUI0B. [ lonyuenue.

Ocuopanus. Knaccudukanus OCHOBaHHH: MENI0YH W HEPACTBOPUMBIC OCHOBAHUAL. HomeHkmnatypa
ocHOBAHKH (MEIKIYHAPOAHAA U TPUBUAIbHAs). DU3MYECKHE U XUMHUYECKHE CBOHCTRA OCHOBaHUM. |

OCHOBaHHUH.

YETHI T10

KCHJIOB: COTe00pa3yroimne
OKCHJIOB (MEKAYHPOAHAS H

lonydenne

Kucnorst. Knaccudukamms kucnor. HoMeHKIaTypa KMCIOT (MeKIyHapoHasd 1 TpuBHanbHas). Pusndeckue

U XUMHYEeCKHe cBoicTBa KucaoT. Psa aktuHocTH MetasuioB H. H. bekerosa. 11

Conn. HomenknaTypa coneit (MEXIyHapoAHAs U TpHBHabHAA). Du3uyeckne U XHMUYECKne CBOHCTBA

coneit. CriocoObl MOMy4EHHs COTICH.
["eHeTUYecKas CBI3h MEX Ly KIaccaMy HEOPraHHIeCKUX COEIMHEHHH.
XAMHAYECKHI DKCTIIEPUMEHT: KaueCTBEHHOE OlIpec/IeHUE COEPIKaAHUA KUCIIO

cobupanie, pacrio3HaBaHUE U M3yYCHHE CBOMCTB KMCIOPOAA; HAOMOIeHHE B3AMMOJICHCTBUA BELIE
3HAKOMIICHUE ¢ 00pas3aymn
H3YYECHUE CBOUCTB BOAOPO/IA
30BaHMC BUIEOMATEPUATIOB);
HU S

KHCIIOPOJIOM M YCIIOBHS BO3HUKHOBEHHS H IPEKpalieHns ropenus (moxapa); o
OKCHJIIOB ¥ OIIMCAHHE UX CBOMCTB; MOIyUYeHne, cOOMpaHue, pacTio3HaBaHHe 1
(ropeHue); B3aUMOJIEHCTBHE BOIOPO/IA ¢ OKCHIOM meau(Il) (Bo3MOKHO UCTIOND:

HaboienKe 06pasioB BEMICCTB KOJIMIECTBOM | MOJTB; uccIeoBanneoco0erHoCcTeH pacTBopel
s TEHHOH MACCOBOH [1oN1eH
JTbIMEM) (BO3MOKHO

BELIECTB C Pa3IMYHOM PACTBOPHMOCTBIO; IPHTOTOBIIEHHE PACTBOPOB € OIPE
PACTBOPEHHOTO BELIECTBA; B3aUMOJIEHCTBUE BOMIBI C METAIIAMH (HATPHCM H Ka
WCTIONB30BAHKUE BUICOMATEPHANIOB); OIPEACICHHE PACTBOPOB KUCIIOT H IIC)
MHIMKATOPOB; MCCIIel0BaHHE 00pa3LOB HEOPraHWYECKNX BEIIECTB Pas3-TTHTHbL)

F3MeHEHHs OKPACKH HH/IMKATOPOBB PACTBOPAX KUCIOT U IEN0YeH; H3yUeHHE B3aHMOICHCTBHS
meau(IT) ¢ pacTBOPOM CEpHOI KHCIIOTBL, KHCIOT C METAJIAMH, PeaKUMi HCHTPATH3aLMK; [IOTTY*
HepacTBOPHMbIX OCHOBAHHH, BLITECHEHHE O/IHOT0 MeTaJLIa IPYTHM M3 PAaCTBOPA COIIH; PEIICHHE
JKCIIepPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHeiiie K1accel HEOPraHuYeCkuX COETUHEHU .

[TepHoaHYecKuil 3aKOR W IEPHOIHYECKAs CHCTEMA XHMHYECKHX d1eMenToB /L.
Crpoense aTOMOB,
Xumuueckasi cBfizb. OKHCAHTENLHO-BOCCTAHOBHTE/IbHBIE PEAKIHH

[TepBEie MOMBITKM KIacCH(HUKALME XMMHIICCKUX 31EMEHTOB. [IoHsTHE O IDY]

(1HeIoYHEbIe U MIETOYHO3EMENIBHBIC METAILIIBI, IAI0ICHEL, WHEPTHBIC Ta3bl. DIIEeMEHTBL, KOTOPBIC

ampOTepHBIE OKCUIIBI ¥ THAPOKCHIBL.
[lepuoauyeckuii 3akoH. [lepuoguueckas cucTeMa XHMHUCCKHXTEMEHTOB il

taGmunst «I Tepronnueckas cHCTEMa XMMHYECKHX d1eMeHToB [1 . W . Meuneneesay . 1 lepHoIsr 1 I
Du3HYecKuil CMBICT TTOPAAKOBOTO HOMEPA, HOMEPOB [ICPHU- Of1a ¥ TPYIIIbl SJICMEHTA .
5JEKTPOHHBIX 0001

Ctpocnne atomos. CocTaB aTOMHEIX aiep. Mi30Tormsl. Duextporsl. CTpoerne
nepsbix 20 XHMHUECKUX 3eMEHTOB nepHoanucckoi cucrems [ M. Menneres

XMMHYECKOTO JIeMEHTa 0 ero MoJIokKeHuIo B neprogudeckoi cucreme 1. K. Meuneneena.
3aKOHOMEPHOCTH W3MEHEHHS pajinyca aTOMOB XHMHUYECKHUX 371¢- MEHTOB, METANIHIECKUX U

DIIYHEHUE KHCITOT.

104eH ¢ ITOMOIIIBI)
| KJIACCOB; HAO/IIO

Ba. XapakTCpHCTHKA

CHHC

W. Menaeneera. Buas
PYTITIB] .

DHCK &

pojia B BO3/yXe; NOJIydeHNe,
CTB C

QKCHA4Ia
eHHe
. Menjaeneena.
Mnax CXOIHBIX JIEMEHTOB
obpazyior

ToOMOB

HEeMEeTaJIHYECKHUX CBOUCTBR 110 rpynnamMuy mepuojaM. 3HaueHue MEPHOAUUECKOIO 3aKO Ha H nepHoan4cd KOH

CHCTEMbI XHMUYECKHIX 3EMEHTOB JUISl pasBUTHs Hayxu i npaktuku . J1. W.
rpaKIaHuH .

Mennenees — y4EHbIA B




DNCKTPOOTPHLATE/IBHOCTD XHMHYECKHX 3/IeMEHTOB. XUMHYe- CKast CBA3b (H
H KOBAJICHTHasA Heno- napHas). Ctenens okucienus. OKUCIUTETEHO-BOCCTAHOT

OKHCJICHUS H BOCCTaHOBICHUs . OKHCIUTENH U BOCCTAHOBHTE]IH.

XHUMHYECKHI IKC [NCPHMEHT: U3YUCHHE OGp&BIIOB BCIICCTB METAJI- JIOB H HEMETAJIJIOB, B3aUMO

'MApOKCHOIA MHHKA ¢ paCTBOPaMH KHCIIOT H HIEeJI0YeH; MNPpOBCICHUC OIILITOR,

OKHCIHUTEJIbHO-BOCCTAHOBHTE/IbHBIX peaKHI/Ifl (mpeu HC,pCAKIIHH pa3JIoKCHH

MexnpeimeTubie CBA3H

Peanusanus MEKIIPCAMETHBIX CBA3€H IpH H3YYeHHH XUMMHUB 8 Kiacce
HCIIOJ/Ib30BAHHE KdK 06111HX CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK M IOHATHH, A1

OTJIGTBHEIX TIPSIMETOB ECTECTBEHHO-HAYYHOTO IUKIA.

OO611ue ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHLIA (AKT, FANOTE3a, TEOPHH,
kiraccuuKalis, NepuoHIHOCTh, HAOIOIEHHE, YKCTIEPHMENT, MOJIEITHPOB
SIBJICHHE.

Ou3uKa: MaTepHs, aToM, ANEKTPOH, TIPOTOH, HEHTPOH, HOH, U30TOII, PaJII(

:);Iem“pu YECKHH 3dps, BEINECTBO, TEJIO0, 06'1:&1\“[, arperaTHoc COCTOAHHE BCI
BEJIMYMHBIL, €IMHULIBEI U3MEPEHH, KOCMOC, 11J1aHeThl, 3B&3/1b1,ConHle.
Buosnorus: gorocuntes, npxanue, Suochepa.

I'eorpadus: armocdepa, ruupocdepa, MUHEPATIBI, TOPHBIE TIOPOJIEL, TIOJIE3HBIE HCKOTIAEMBIE, TOTI

BOJHBIE PECYPCHI .

9KJACC

Bemectro u xXHMHYeCKas peaxkins

[Tepuoauueckuit 3akoH. [lepuoauyeckas cucTeMa XUMHYECKAXIIEMEHTOB /]
aTOMOB. 3aKOHOMEPHOCTHB H3MEHEHUU CBOMCTB XHUMHYECKHX HIIEMEHTOR TIEpPB
KaJIbll{sl 4 MX COEIMHEHUH B COOTBETCTBHH C [10JI0KEHHEM SIIEMEHTOB B [IEPH
CTpoeHHeM HX aToMOB.CTpOeHHE BEIECTBA: BU/IbI XMMHYECKO#H CBA3U, THIBI K|
3aBMCUMMOCTH CBOHCTB BEILIECTBA OT THIA KPUCTAIMUYECKOH PEIIETKH U BUA

Knaccudukauus u HOMEHKIATypa HEOPraHMUYECKUX BELIECTB (MEXKIyHap
XVMHYECKHE CBOWMCTBAa BELLECTB, OTHOCALIMXCS K pa3IHYHBIM KJlaccaM He(
IeHeTHYECKas CBA3b HEOPTAHUYECKHX BEIIeCTB.

Knaccudukanus XuMAYECKHX PeaKIIyii M0 pa3TuYHBIM IPU3HAKAM (110 YH
peaKiMy BELIECTB, N0 TEMIOBOMY 3D (dEeKTy, N0 U3MEHSHHIO CTeTeHeH OKHC]
1o 00paTHMOCTH, IO YHACTHIO KaTaIH3aTopa). IK30- i IHIAOTEPMUUECKHE PeaK
VpaBHEHHS.

Ilonste o cxopoctd Xumuueckod peakumu. [lonsatue o6 obparumbix
peakiusax. [loHATHE O rOMOTEHHBIX U FE€TepOreHHbIX peakuusix. [lousmue
Daxmopwl, GAUAOWUE HA CKOPOCMb XUMUHECKOU peakyuu u
PUABHOBECUAL.

Mexanu3M OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX Peakui (3IEKTPOHHbIN
OKHCIIMTENbHO-BOCCTAHOBHTEIIBHON PeaKIii).

Teopus 3MEKTPOTUTHYECKON JTHCCOIHALIAH. DJIEKTPOIUTE H HERIEKTPOIHTH
MexanusM JUCCOLMALMH BELIECTB ¢ PA3IMYHBIMU BUAAMU XUMHUYECKOH CBA3H.
CHIBbHBIC U CNIAa0BIE 3JIEKTPOJIUTHL.

Peaxuuu nonnoro obMeHa. Y coBHs POTEKaHUS PeakiMid HOHHOTO OOMEH:
MOHHBIE ypaBHEHUs peakuuil. CBOHCTBA KMCIOT, OCHOBAHUH U COlIEH B CBETE
HMEKTPOIUTHYECKOM jiuccolaiuy. KaqecTBEHHbIE peaKiiil Ha WOHBL. [foHam

HILTFOCTPHPYIOLIN
51, COGIMHEHHS ).

3aKO0H, aHaJIu3, CH
AHKEC, H3MEPCHUE,

PCTBA, ras, pu3nuye

. . Menneneera. C
BIX TPEX MEPHOIOB
10UIECKON CHCTEM
PUCTANIHYECKUX PE
XUMHYECKOM CBA3U
pAHAsT U TpUBHAI
DPraHUYECKHUX COE)

CJIy ¥ COCTaBY y4ac
CHHUS XUMHYCCKHX
LMY, TEPMOXUMHUYE

U HeoOpaTUMBIX
O XUMUYECKOM P\
noJOJICEHUE XU
Dananc
1. KatuoHbl, aHHOH]

CreneHp UCCoLMd

[pe/ICTaBIeHU 00
Ue 0 2UOPOJIU3E CC

XUMUYECCKUH JKCIIEPUMEHT: O3HAKOMJICHHE ¢ MOIC/IAMH KPHCTAILIHYICC

BEIIECTB — METAIIOB HHEMETAJLTOB (rpaduta 1 anMasa), CJ10JKHBIX BENIECTB (XJI0pyia HaTpH
MCCJIEIOBAHHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOH peaKkiHH OT BO3ACHCTBHA PasINIHBIX (PaKkrop
UCCIIENOBAHKE 31EKTPOTIPOBOAHOCTH PACTBOPOB BEIIECTB, TIPOLECCa AUCCOLMAIIMNA KHCIIOT, WENoY
(BO3MOIKHO HCTIONB30BAHUE BIICOMATEPHATIOB); IIPO-BEIEHHUE OMbITOB, WIITKCTPUPYIOMIHUX MPH
POTEKAHHS peaKiuii noHHOro oOMeHa (00pa3oBaHue 0ca/IKa, BhIIeIeHUE Ta3a,00pa3oBaHue E

HX PEIIETOK HEOP]

OHHAad, KOBAJICHTHA
BUTEIIbHEIC peakuun. ITpoueccs

OCYHICCTBIIACTCA 9
BIIAKOIIUXCA CHCTEM

PAKTHBHOCTB, MOIJIC

5 [I0JIApHAdA

cHCTBHE
XIIPHMEPEI

epe3
HBIMH TS
HTE3,
MOJICIIb,

'Kyna,
cKHe |

THBO,

TPOCHHUE
KaJnf,
EH
IETOK,

bHas ),
TAHEHWIA,

TRYHOII[UX B
3JIEMEHTOB,
CKHE

XAMHYECKHX
aBHOBGECUU.
MUYECKO20

bl.
1WA,

1, IIOJIHBIC U COKpALLEHHbIE

el .
AHHYECKHX
1);

OB,

Iel 1 goJiel
3HAKH

OBl )




OMNbITOB, HINKCTPHPY HOLIHX NPUMCPEL OKHCIIA- TEIBHO-BOCCTAHOBHUTECIBHBIX |
PAa3I03KEHHA, COE}JIHHGHHH); pacrnio3HaBaHue HCOPT AHUYECKHX BEIIECTB ¢ MOMOILBIO KA4CCTBCHHLI

Ha HOHBI, pEIICHHC JKCIIEpHMCHTAIBHBIX 3a1aY .

HemeTa/iibl H HX COeTHHCHHS

O6uas XapakTepUCTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKI
Ctpoenne u (u3nyecKne CBOHCTBA MPOCTBIX BEMIECTB — FAJOICHOB. XuMuug
xj10pa (B3aMMOCHCTBHE C METAILIAMH, HeMeTaIaMu, enodamu). Xa0poBo/
XUMIUECKHe CBOMCTRA, MONy4YeHHe, IpEMEHeH e, [IeACTBIE X/10pa 1 XJI0poBO/
Bakpeiiimye XJIOPUAEI ¥ UX HAXOKICHUEB IIPHPOIC.

O6mast xapakTeprcTHKa deMentoB VIA-rpynisl. OcOOCHHOCTH CTPOCHHA &
OKHCIIEHHS.

TOMOB, XapaKTepHb

CKHE CBOMHCTBa Ha
jopox. CongHas Ku

Crpoenne 1 GU3NUECKHE CBORCTBA POCTEIX BEWECTB — KHCI0pOaa | €€
MOIMMUKAIAE KHCIOPO/A U cepbl. XUMUHYCCKHE CBOMCTBA
xUMAdecKre cBoicTBa. OKCHIBI CEPBI KaK NMPeICTaBUTEIH KHCIOTHBIX OKCHIO0
1 XMMHUECKHe CBOicTRa (00mue KaK NPEACTABUTEIs KJacca KUCIOT H CIICH
peaKLiy, JIeKalKe B OCHOBE IIPOMBILIICHHOTO Cr1o¢oda NOMyYeHUsl CEPHOM K¥
CepHOI KUCIIOThL, KaueCTBEeHHAs peaKius Ha cynbhar-unon. HaxoxneHuecepsl
XHUMMUYECKOE 3arpA3HCHHIE OKPYIKAIOMIEH Cpe/ibl COCAUHCHUSIMU CEPDI (xucnd
BO3/LYXa H BOJOEMOB), CIOCOOBI €ro NPeloTBPAIeHIA .

OGIHas XapaKTepUCTAKa IEMEHTOB VA-rpyILL. Qco0eHHOCTUCTPOEHHS AT

OKHCTICHHSL.

A30T, paclpoCTPaHEHHE B IPHPO/IC, PUIMUCCKAC H XUMHUCCKHE CBOMCTBA.
AMMHAK, ero QH3NUecKrer XHMUYeCKHe CBOMCTBA, I0TyYeHHC U IPUMEHCHHC
hu3MYecKre W XUMUYECKUE CBOICTBA, IPUMEHCHHE. KauecTBeHnHas peakiiys H
KHCIIOTA, €€ osydenne, pu3andecKue u XUMHICCKHE cBoiicTa (0OLIME KaK NP

CHG].[H(I}H‘{@CKHG. Hcnonp30BaHnue HUTPATOB H coleill aMMOHHSA B KaUYeCTBE MHH

cepsl. CepoBOAOPOl, CTPOEHHE, Hr3HHS
rpuueckue). Xumy

1 et coeauMHeHHH B

a HOHBI aMMOHUA. /
eICTaBUTEII KJacce

Bl. AJUIOTPOITHEIC
. CepHas KuCJI0TA,
ciothl. [Ipumenen:
THBIE JI0KIH, 3arp
[OMOR, XapaKTePHBI
Kpyroeoport a301a I

. Conv aMMOHHA, K

epabHbIX y100pel

yeaKLMH (TopeHHe,

€pHEIE CTENEHH OKI

=
o

peakuHu
X peaxuui

CIeHUS.
MpUMEPE
10T,

Opo/ia Ha OpraHu3M 4elOBEKa.

[e CTEIIEHH

PCKHE 1

(uzuyeckue

(YECKUE
e, Conu

NpHPOAE .

SI3HCHUE

CTCIICHH

B TIPUPOTIE .
X

\30THAs
1 KHCJIOT H
A,

XUMHUECKOE 3arpA3HEHHIE OKPYKaAIOMICH CPEibl COCTUHCHIAMH a30Ta (xul

BO3IyXa, [IOYBEI H BOJIOEMOB).

docdop, AIOTPONHbIE MOAUDUKAITHH dbocdopa, GU3HUECKHE U XUMUYCCKI
docopa(V) u pocopHas kucnoTa, YH3UIECKUE H XUMHUCCKUE CBOMCTBA, I1(

(hochaToB B KauecTBE MUHEPATLHBIX ya00peHuH.

OG1uas XapaKTepUCTHKA deMeHToB [V A-rpynnsL. OcoOeHHOCTH CTPOCHHUA

OKHUCTICHHA .

Vriepo, auIoTpOIHbIe MOJM(pUKAIMY, PaCIPOCTPAHCHHUE B IPHPOLE, bus
cBoiicTBa. Ancopbius. Kpyrosopot yriaepozia B IpHpOAE. OxcHipl YIIiepoaa,
CBOMCTBA, IEHCTBIE HA JKUBBIE OPTAaHU3MBI, [I0TY4EHNC U TPUMCHEHHUC. DK

CBSI3AHHBIE ¢ OKCHIOM yraeposa(IV); runotesa rodalbHOIO NOTEIICHHS

VrombHas KHCIOTA U 68 COMH, HX (PU3MYecKne i XHMUYECKHEe CBOHCTBA, MOITY
KagecTBeHHas peakiys Ha kKapOoHaT-HOHbL. Mcno/b3oBaHue kapboHaTOB B O

MPOMBIILIEHHOCTH H CEIBCKOM X03AHCTBE.
[lepBoHayabHble HOHATUS 00 OPraHMYECKMX BELICCTBAX KAKO COCH

STHJIEH, ALETUIEH, HTaHOJL, TJIMICPHH, YKCYCHad kucnora). Mx cocmas U XUMUYECKO

TMonsitHe © OHOJIOrMYEeCKH BAXKHBIX BEINECTBAX: JKHPaXx, Oenkax, yrie

yenosexa. MamepuanbHoeeOUuHCmME0 OP2AHUUECKUX U HEOPZAHUHCCH
Kpemuuil, ero QuU3MYECKUE U XUMHYCCKUC CBOWMCTBA, [OMYy4CHHEHU npu:r

npupone. OOuIME NpecTaBICHUA 00 oxcuae kpeMuua(IV) U KpeMH

WCTIONB30BAHNE B OBITY, MEIMIIMHE, TIPOMBILLICHHOCTH. Baxcuetiuiue «

KepaMuxa, cmexio, yemenm, GemoH. acenesobemon. IIpobnemvi
CMPOUMENbHLIX MAMepuanos 6 NOBCEOHEBHOU HCUZHU.

XUMHUECKHiT SKCIIEPUMENT: H3yUeHHE 00pa3LioB HEOPraHUICCKUX BEIT

[POBE/IEHME KAUECCTBEHHBIX PEAKIi Ha XI0PHA-HOHBL 1 HA0MI0JeHNE TIPU!

OTpaMarme ¢H3H YeCKHUe U XUMHYECKHE CBOMCTBA IaJIOreHoB H HX COC/]

MCIOJIb30BAHACBHICOMATEPHATIOB); O3HAKOMIICHHE C obpasiamMy XJ10puI0B

CIIOTHBIE JOKOH, 3
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c1UX COCOUHEHUI.
cpoit kucnore.
*mpoumenbHbvle
He30NACHO2Z0 | UC

€CTB, CBOMCTB COJIA
3HAKOB WX NPOTEKA
WHEHUH (BO3MOIKH
(ranoreHuaoB); O3H

arpsisHeHHE

1
OBaHHUE

i€ CTEIIEHH

KHE

KAMHYECKHE

€MBEL,
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00pasuaMH Cephl B €€ COCAMHEHHAMH (BO3- MOKHO HCIIONb30BAHAE BUIEOMATE]
npotecca 00yriMBaHus caxapa noj JeHCTBUEM KOHIEHTPHPOBAHHOM CepHOM K
XUMHYECKHX CBOHCTB pa30aBICHHOMN CEPHON KUCIIOTEL, IPOBEISHHE KadyecT}
cyibdar-uon nHaO M0 JeHHe NpU3HAKa €8 IPOTEKaHuUs; O3HAKOMJIEHHE ¢ (HH3
dochopa 1 ux coenuHEHHE (BO3MOKHOUCIIONB30BAHHE BUICOMATEPHATIOB), Of
(bocopHBIX yI0Opennii; moay4deHune, coOupaHue, paclio3HaBaAHHE U H3YUEHH
IpoBeJieH’e KaUeCTBeHHBIX peakiuil Ha HOHAMMOHUS U Gocdar-uoH U U3yyel
IPOTEKaHUs,B3aUMOICHCTBIE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MET
BH/IEOMATEPUAIIOB); U3YUEHHE MOJENEH KPHCTANIMYECKUX PEIIETOK anMa3a, 1
03HAKOMJIEHHUE C IIPOIIECCOM aJIcCOPOLIMU PACTBOPEHHBIX BEIECTB AKTUBHPOB.
[POTHUBOTIa3a; MoMydeHue, codupaHue, pacro3HaBaHWe U H3yYeHHE CBOHCTB YIJ]
KavyeCTBCHHBIX peakiuil Ha kapOOHAT- U CHIIMKAT-HOHBIU U3YUCHUE IIPU3HAS
03HAKOMJICHHE C MPOJAYKIUEH CHIMKATHOMN MMPOMBINLICHHOCTH; PEIIEHUE 3KC
Teme « BakHeRe HeMeTauIbl M BX COEIMHEHHUS.

MeTtallibl B HX coeJHHEHHS

OO6masn XxapaKTepUCTHKA XHMHUYECKHX JJIEMEHTOB — MeTaJLTOB Ha OCHOBE
NePHOANIECKOM crucTeMe XuMudeckux snemeHToB J1. M. Menneneera u ctpoe
MeTaUIOB. MeTamuueckas ¢Bsi3b H MeTaJUTHYeCKas KpUCTAIAYecKas peié
HanpsIKeHUH MeTaoB. Pu3HUecKHe U XUMHIECKHE CBOMcTBa MeTawioB. OO
meTannos. [IoHATHE 0 KOPPO3HH METAJIOB, OCHOBHEIE CTIOCOOH! 3aLIMTHl X OT
YYIyH, JFOpaTIOMUHMHN, OpOH3a) U X NIPUMEHEHHE B OBITY U IPOMBILIIEHHOCT}

[Iles104HbIe METALIBI: ITOJIOMKEHHUE B IEPHOAMISCKON CHCTEME XUMHYECKUX
MenieneeBa; CTpOSHHE HX aTOMOB; HaXOXKICHHE B MpHpoe. Pu3nUecKue U XU
npuMepe HaTpus ¥ Kaimust ). OKCHIBI M THAPOKCHAB HaTpus U Kanus. [Ipumened
COeTUHEeHHH.

[lemo4HO3eMETbHBIC METALIIBI MATHHH U KaJIbILUHM : MI0JI0KEHHE BIIEPHOIH
aemenToB JI. . MeHzeneepa; cTpoeHre HX aTOMOB; HaXOX/JICHUE B ITPUPOJIE.
CBOMCTBA MarHus W Kaiubliud. Baxkueiiie coeIMHEHUA Kaablusa (OKCHA, THAPO
1 cnoc¢o0sl e€ yCTpaHCHHUS.

AIFOMMHH#: TONOKEHHE B IEPHOANUSCKOM CHCTEME XUMHUUYECKUAX EMEHTOL
aroma; HaxoxaeHue snpupose. Guzuyeckue 1 XUMHUYECKHE CBOHCTBA aJIFOMUH
OKCHJ1a ¥ TUAPOKCH A AFOMHHHUS.

Kene30: nonoxeHue B NEPHOANYECKON CHCTEME XUMUYECKHX 3/1eMeHTOB /1, |
aTtomaj HaxoxaeHu e B npupoje. Dusnueckue ¥ XuMUYeckue cBoicTBa xkenesa. O
xenesa( 1) u sxenesza(Ill), ux coctas, CBOHCTBA M NOJLYUYCHHUE.

XUMUYECKUH dKCIIEPUMEHT: O3HAKOM/IEHHE ¢ 00pa3aMi METAJIIIOB H CIUIAB(
CBOMCTBAMM; H3YYEHHE PE3YIBTATOB KOPPO3IHU METAILIOB (BO3MOKHO HCIIONB3

BEHHOHN peaklUy H
HYECKHMH CBOUCT
YpazlaMy a30THBIX

HHUE ﬂpﬂ?.HaKOB HXx
bIO(BO3MOJKHO HCIIC
'padura, pyniepel
AHHBIM YTJIEM H yCT
EKHCJIOrO ra3a; mp(
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H
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1. MenieneeBa; ctp
KCH/Ibl, THJPOKCHIIE

B, UX (u3uuecKuM
BaHME BUIEOMATED

0ocoOeHHOCTEH B3aUMOICHCTBUS OKCH/IA KalbLMs U HaTpusic BOJIOH (BO3MO)KHO HUCIIOJIL30BAHK

BHJIEOMATEPHAIIOB); UCC/IEOBAHIE CBOMCTR KECTKOM BOJBL; MPOLIECCa NOPEHH
(BO3MOIKHO MCIIOIB30BAHUE BUACOMATEPHAIOB); [[PU3HAKOB IIPOTEKAHHS KA
WOHEI (MATHHUS, KaIbIUd, aTioOMIHH, nuHKA, xkenxe3a(ll) u xenesa(Ill), mexl
ONHCAHKE MTPOLECCOB OKPAIlKMBaHUs IJITAMEHH HOHAMH Ha-TPUsL, KaJIUs H Ka
HCTIONb30BAHUE BHACOMATEPHATIOR); UCC/IE10BaHHE aM(POTEPHBIX CBONCTB ']
THIAPOKCH/IA [IMHKA; PEIICHHE IKCIIEPUMEHTAIBHEIX 3a/1a4 110 TeMe «Baxuen
COETHHEHHUS .

XuMus H OKpYKaI0MmAas cpeia

Hoesle Matepuaibl ¥ TEXHONOTUH. BemecTsa 1 MaTepHalibl B IOBCEIHEBHOM
3[0pOBbe. Be30macHoe HCNoB30BaHke BEILECTB U XUMHIECKHX PeaKLuii B ObIT
XUMUYECKUX 0KO0rax U 0TpaBieHusX. OCHOBBI 3KOIOTH- YECKOH IPAMOTHOCTH.
OKpy Karomencpe/bl (Npe/ebHas TomycTHMAas KOHIeHTpalus semects — [1]]]
HKOJIOTHUECKUX MPOOIIEM.

[IpupoaHble KCTOYHWKH YIIEBOAOPOIOB (YIOjib, IPHPOIHBIA a3, HEDTH),

A JKEIIE3a B KHC/10-

a(11)); HabmoneHn
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[1pn Harpesanny TBEPABIX BEIIECTB B IPOOUPKE HEOOX01MMO: 1,B34Th PO OHpKy B
PYKHU M HATPEBATh Ty HaCTh, [JIC JIEXKUT BEMIECTBO; 2.3aKPENUTH IPOGHPKY B
IITaTHBE W HarpeBaTh Ty YacTh, IJIE JIEKHUT BEMIECTBO,

3.B351Th IPOOUPKY B PYKH, TPOTPETH BCIO

NpoOUpKY, a 3aTeM Ty Y4CTh, IJIE JIEKHUT

BEIIECTBO; 4.3aKpenuTh NPOOUPKY B IITATHBE,

IIPOTPETH BCIO IPOOKMPKY, @ 3aTEM TY 4acTh, e

nexuT Bemectno . (IIpasunbasni orser: 4 )

8.3anmanue JUist pa3sBUTHs QYHKIMOHAIBHOM FPaMOTHOCTH

B xnure Maiikna @apanes «VcTopust cBeun» aBTOp ONMUCHBACT OITBIT,
KOTOPBIH OH JIEMOHCTPHPOBAJ HA CBOUX JIEKIHAX. B mmams cBeyn on
NOMELIAN H30THYTYIO CTEKIITHHYIO TpYOKY. OIHH KOHell TPYOKH OIy CKaNCH
HCOAICKO OT CbeITHJIH, BTOpOﬁ BBIBOJIMJICA Ha HECKOJbKO CAHTHMETPOB OT
niaMeHu. Yepes HeKOTOpoe BpeMs K KOHILY TPYOKH MOHOCHIIH TOPSIITYIO
nyquny. [losBnanock nnaMs, KOTopoe CylIeCTBOBAIO OTACIBHO OT ILIaMEHH
ceeur. Kak MOXHO 0OBACHUTE 3TO sBlIEHME?
OtgeT: B 9T0# yacTH Ni1aMeHn IPOUCXOAMT Henaperue napaduna. [lapsl napaduua Ha BO3ayXe, IPH
MOJKUTAHUU, 3aTOPAFOTCH.

AemoncTpaunonupiii skcnepument Ne 1. «Boidenenue u noziowenue menia — npusHax
XUMUHECKOU peaKkyuuy
Teopernyeckas wacte. PaGota mpoBoIMTCA NpU u3ydeHHH TeMbl «[IpH3HAKH XHMHYECKHX
peakuumii». Beluenenuwe u
NOTJTIOMEHHE TENJIOThL, M3MCHEHUE OKPAaCKH PacTBOPOB MJIH BEINIECTB, BHIIEICHHE raza
ABJISIFOTCS OCHOBHBIMU IIPU3HAKAMH XMMUYECKHX peakuuii. Taxke nMeeT CMBICI IOBTOPUTE
paboTy npy BBEleHHHU OHSATHUS «TEIUIOBOH 3(PDEKT peakiuny .
IlpakTuyeckas 4acte. llens paboTel: MPOAEMOHCTPHPOBATH BBIICICHHE H IIOTJIOIICHHE
TEeN/d NpH XHUMUYECKUX peakiusx. CBsa3aTe MOKa3aHUS JaTYUKA TEMIIEPATYPHI ¢
ocA3aTeIbHBIMHU OLLYIICHHSIMHU.
llepeuerv Oamuuxos yugpoeoii 1a6opamopuu; 1ATINK TEMIIEPATYPHI TIATHHOBBII.
Honoanumenvroe obopyoosanue: [Ba XUMAYECKHX crakana (50 M), IpOMBIBAIKa C
AUCTUIUTMPOBAHHOM BOJIOH, CTaKaH I claMBa 0TpabOTaHHbIX PACTBOPOB.
Mamepuans: u peaxmuser: amoMuHAeBas IPOBOJIOKA M Ipany s, 20%-HBIH pacTBOp
ruapokcuaa Harpus NaOH, 10%-ns1it pactBop ykeycHoit  kucnorst CH3COOH,
ruapoxkapdonar Harpus NaHCO3 .
Texnuxa 6esonacnocmu: 1 Paborath B O4YKax. 2. Tpebyetca coOmoaeHne Mep
Oe30macHOCTH npu paboTe ¢ THIPOKCHIOM HATPHs M HATPEBATENBLHBIMHU IPHOOpaMH.
Hucmpyrkyus k evinoanenwo: 1.B xumudeckuii ctakan nazeiite pactop memoun NaOH.
H3mepsre ero Temmepatypy. [loMectute rpanyIbl M MPOBOOKY AIOMHHMS TAK, YTOOBT HA
HUMHM OCTaBajcsi caod xuakocTH. Korma Hauwmércs peakims, oOparurte BHUMaHHE
IIKOJTHHUKOB HA BBIICNICHHE Ta3a U yBeIHYeHHe Temmeparypsl. JKenareapbHo (eciu peaxuus
UIET He CIIMIIKOM OYpHO) IPOHTH 1O KIaccy M AaTh IIKOJbHMKAM IOTPOTaTh CTAKAH, YTOOBI
YOCMHTECS, YTO €ro COAePIKHMOE pa3orpenock, OTMETbTe MAaKCHMAIBHYIO TEMIEPATypy
pactBopa. [lomydennsiii pesybTar 3aHecuTe B TadIULLY .
2.IlpoMoiiTe 1aTIUK Temmeparypel Booi. B crakad HanleifTe yKCyCHYHO KMCIIOTY Ha 1/3 no BeicoTE.
M3mepere e€ TeMiepatypy.
HeboabimnMu  nmopuusMu  HachiibTe THAPOKapOOHAT HATPHS, I[IOMELIMBAS JATYAKOM
Temnepatypsl. O0paTnTe BHUMAaHHE MIKOJIBHUKOB HA BbIIEICHHUE Ta3a - NPU3HAK XUMHYCCKOH
peakuuu. llocMoTpuTe, Kak wu3MeHseTcs Temmeparypa. OTMEThIE MHHAMATBHYHD
TEMIIEPATYPY pacTBoOpa.
[Tony4aeHHblil pe3yIbTaT y4eHUKH 3aHOCST B Tabuuily.  Pe3yapTarThl H3MepeHui /HabmoneHmi

Pearupyromue Bemiectna HauansHas Temneparypa MakcnmMarbHas/ MEHHMAITEHAS!
pacTBopa TeMIeparypa pacTopa

PacTBOp miestoun u amoMuHuH

PacTBOp yKCyCHO#M KUC/IOTHI B cola

Bei16odbi: YKazaTh NPH3HAKH XUMHYUCCKHX PCAKLHH,




Konmpo.uwvie 6onpocei.

1 JlpuBeuTe MpUMEpPBI PEAKLUM, IPOTEKAIOIIHNX C BBIIC/ICHHEM TEILIOTHI.

2 J1as 1o:1y4eHHs HeTauiéHOM H3BECTH MeJl IPOKAIMBAIOT TIPH BBICOKOH
temmneparype. K kakoMy THIIy MOXKHO OTHECTH 9Ty peakunio? 3.3a1aHue

noarotoBku k [ UA, BIIP: Toapko XUMUYECKHE ABICHHS IIEPEUHCIICHE] B

rpyie:

JJTS

1.I'openue CBe4H, BbINAICHHE JOKIEBHIX Kalelb, KHIEHHE BOJIbI 2.CkucaHue g0104HOTO

COKa, CKUCaHWe MOJIOKa, pacTBopeHue Mesia B ykeyce 3. Tasnue cuera, MIaBIcHUS CBHHIA,
IPOTYyXaHHe KyPHHOI'O sida 4 .0O6pazoBanue

Tymana, ropeHine OeHranbCKoN CBeYH, FOPeHIe IPHPOIHOIO rasa

JlemoncTpanuonnsiii sxcnepument Ne 2. «Paznodicerue 600l INEKIMPULECKUM HIOKOM
Teoperuueckast yacTh. [lepen Hagamom pabOTHI claeayeT 00CYAUTh CO LIKOJILHUKAMH BOIIPOC:
MPOCTBLIM HMJIM CIOXKHBIM BELIECTBOM sBiseTcs Boxa. [locne BeUIBHKEHMS yYallMMHCA

Pa3IUYHBIX THIIOTE3 YUHTEIb I[IPOCHT MPEJIOKHTL BapUAHThl UX
IIPOBEPKH.

IKCIIEPAMEHTATIBHOM

O6BIYHO JAHHBIH OMbIT PEKOMEH/YIOT Ip0BOAKTH B Ipubope ['opmana, yeTpoicTBO KOTOPOrO
SIBIISIOTCS. TOCTATOUHO CIOKHBIM JUTS BOCBMHUKIACCHUKOB, Y 100Hee ero|poBoTh B IIPHOOpPE
JUTSL OTIBITOB € IKTPHUECKUAM TOKOM, HCIIONB3Yys B KadecTse amekTpompra 10%-Hbli pacTBop
rUJpOKCHAA HATphs M CTANbHBIE (JIyYllle HHUKENCBbIC) SNEKTPQIBI. Bo wusbexanue

BCIICHUBAHUS pacTBOpa IIPH ACMOHCTpAIllHH K 3JCKTPOJIMTY Cciaedyet

crapT (Ha 4 06béEMa pacTopa dexTpoiauTa 1 06nEM 95%-H0r0 pacTBopa COUpTAa) .

n00aBUTL 3THIIOBLIH

IIpaxTryeckas yactb. Llens paGoTsl: chopMUpPOBATH MPEACTABICHUS Y yJaluxcs o0 aHatu3e
CIIOJKHBIX BEIIECTB ¥ W3MEHSHHH MOJIEKYJT CIOMKHBIX BELIECTB B X076 XHMHYECKUX PeaKIHH.

Jonoanumenstoe o6opydosanue: NpaOOP JJIA OMBITOB € MEKTPUUECKAM TOKOM; HCTOMHHK
[OCTOSHHOIO TOKA: MPOOUPKH - 2 IIT., IPOHYMEPOBaHHBIC; TYyYHHKA. CIIHPTOBKA; npobku — 2

LT, TTHHLET .

Mamepuaiet u peakmugwi: CTAPT STUIOBHIN, 10%-HEIH pacTBOP MIEI0TH.

Texnuxa 6ezonacnocmu: Pabotath B ouxax. TpeOyroTes cremmanbHble Mepbl Ge30macHocTy NpH pabore ¢

THIPOKCHIOM HATPUA .

Hucmpyxyusi k epinonnenuio: 1.3amonnuTe 2IEKTPOIUTHYISCKYIO BAHHY| U ICMOHCTPAIHOHHBIC
npoOHPKH pacTBOPOM DJJIEKTPOJIHTA 3apaHee, A0 YpOKa. 2.IlpoaemoHCTpupylTe npUdop

yuarmmesi, 0OBACHATE €ro yCTPONUCTBO M BKIIOUMTE IIOCTOSHHBIN 371EK I'PHUCCKHIHA TOK.

3.Habmonaercs BBIAENEHME Ta30B Ha dieKTposax mpubopa. Obparute

BHUMAaHHE yUalluxcs:d

Ha TO, YTO OJHH W3 ra3oB BBIISIACTCS WHTCHCHMBHEH M 3aHUMAeT B [IB4 pa3a OONBIIUH 00BEM

110 CPaBHEHHIO CO BTOPLIM I'a3oM.

4.06cynuTe HabOaeMble TIPU3HAKH XMMMYECKOW peaKinH, cAenafTe MpenoIOKEHUs O
TOM, B KAKHX TTPOOHpPKaxX HaXOJATCA KHCIOPO/A U BOAOPOL. DIEKTPOJIN3 MpeKpaTuTe, Korna B

npobupkax Habep&Test 0K0JI0 6 M BOJOPOJA U 3 MJI KHCIIOPO/a .
5.06paTHTe BHHMaHWe Ha pa3Iu4Hble OOBEMbI COOpaHHBIX TIa30B.

[TpoGupKH  IIIOTHO

3akpoifTe nmpobkamu Toj cioeM diekTpoidta. Tieiomel nyuMHOH OlpejendTe HAMTHE

KHCJIOpOAa B MPoOUpKe, ropsilied JIyunHO# nojpoxkrute Bogopoi. Ilp

3AHECTH Pe3y/IbTaThl Haboienuii B Tabauiy.  PesynbTarel HAOMOACHHUH

eUI0KUTE YYAIUMCS

Homep npobupku O6pém raza

Hazpanme rasa

1

2

Bri¢oosi: OTpazuTh, 4TO IPOUCXOIUT C MOJICKYIAMH CITOKHBIX BCIICCTS
Koumpoavnsie onpocwi: 1. MOXKHO U 110 BHEIUHEMY BUJY OTIHYATH I'd3

B X0Ji¢ XUMUHECKOH PeaKIiu.
BOIOPO/L OT Tas3d

kucnopoaa? 2 .Kaxue 9acTHIs COXPAHSIOTCS B XO/€ POTEKAHUA PEAKIIMHA PasTOKEHH BOLbI,
a kakue paspymraiorcsa? 3 Kak 10kasars, 4To B COCTaBE Caxapa CO/CPHATCA aTOMBI yraepozaa’?

4 Bananue as noxrotosku k [WA, BIIP. Ilpu cobupannu ra3oB UCIOIB3YIOT pubopeI,

npecTaBeHHbIe Ha pUCyHKe. C IIOMOIIBIO, KAKHX M3 yKa3aHHBIX IPUGOPOR MOKHO cobupars

Bosopoa? OGocHyliTe CBOH OTBET, HCXOJIS W3 CBOMCTB JAHHOTO rasa.
Puc. 7. 11puOopsl At cOOHpaHus rason




(8)

Aemoncrpaumonnblii sxcnepument Ne 3, «3aKkoH COXPaHEHHNA MACCHI BEIIECTB
03/1aTh npobiIeMu

Teoperuyeckas gacte. [1py U3y4CHHH JaHHON TeMbI nenecoodpazHo ¢
JUIS pasperieHus

KOTOPOH yyaliuecs BLIIBHIAIOT FHIIOTE3BI, Tpebyromue DKCICPUMEHTA/IbHOH NPOBEPKH. [

O0CYIHICHHA TIPETOKEHHbIX BAPMAHTOB MPOBEPKH BBLIIBHUHYTHIX TUIIOT
NMPEANAraloT pasiuyHble BAPHAHTbl KOHCTPYKIMH NPUOOPOB, T.€. IpQ
dKTHBHOCTB, B XOJIC KOTOPO#i MPOUCXO/IUT NEPeOCMBICICHHE MpHoOpeTae
Ha ypoke yuwammecs ysnaior o paGorax M. B, JlomoHocosa u A. Jlas
OTKPBITHIO 3aKOHA COXPAHEHWS MACChl BEHMIECTB, (HOPMYIUPYIOT 3aKOH,
9TO Macca BCINECTB B XOAE pPEaKUHMU MODKHA OCTABATHCS IIOCTO
UOHHMAHHA JaHHOTO TE€3HCA, YIHTCIb IEMOHCTPUPYET SKCIEPHMEHT .
[paxTryeckad qacts. Llens paGoTsi: skc MEPUMEHTA/ILHO JOKa3aTh 3aKOH

COXpaHCHHS Macck

VIO CHTYAIHUIO,

Ipu
€3 BOCBMHK/IACCHHUKU
SIBIIIOT TBOPYECK
MBbIX 3HAHMH.
ya3be, MOCBAIMIEHH
OPHXOAAT K BEIBO
SHHCOH., JoOuBIm

YO
BIX
iy,

1CH

»1 BEILECTB .

Honoinumenvhoe 06opydoeanue: Beckl TEXHOXMMHUECKHE MM DIIEKTPOHHBIC; CBewa; Koiba
TI0CKOAOHHAS 250 MII; TOMKKA JUIsl CKHTAHUS BELIECTB.

Mamepuaivt u peaxmuswr: cBeua.

Texnuxa bezonacrocmu: BHIIONHATS TpeOoBaHus NpH PaboTe ¢ OTKPBITHIM TIAMEHEM.

Huempyxkyus k evinoanenuio: Ha puraakusix wim SJIEKTPOHHBIX BeCaX YpPaBHOBENIMBACTCS
CBCHa, a 3aTeM y4uTelb 3axuraeT eé. Yuyammecs HaOIIONAIOT, uYTO |B TedeHHEe ~1 Mum
PaBHOBECHEC BECOB HapyIIacTCs, Yalllka ¢ ropsaueil CBeYoi MOIHHMACTS BBEpX. Ydaluumcs
3a1aroTed  BONPOCH:: «Kak MOXHO OOBICHUTHL HabmroMaeMBblit daxr? Kak sror daxr
COIIACYETCA C 3aKOHOM COXPAHCHHs Macchl BeulecTB?» OBOCYKICHHE JAHHBIX BOIIPOCOB
TIPUBOIHT YHAIUMXCSA K MBICTH O TOM, YTO 3KCTICDPUMEHT IIPOBEAEH HEKOPPEKTHO, clenyer
H3MEHHTB KOHCTPYKIHUIO TIpubopa.

Y4uTeNb 3apaHee JOMKEH TONIOTOBHTH K010y J0cTato4yno Goapmoro 0obEMa ¢ XOPpOIIO | TO0THAHHOM
IPOOKOH, B KOTOPYIO BCTAaBIEHA JIOKEUKA.

B noxeuke 3akpenssercs cseua. Becs npudop B cbope 3apanee

YpaBHOBCHINBacTCss Ha Becax (puc. 8) . Korma ywammmecs

IIPUXO/AT K BBIBOJY, YTO OMBIT CJIE/lYET NPOBOIUTE B 3aKPHITOM

npubOpe, YYUTENb JOCTAET BECHl ¢ KOMOOH, 3a)HraeT cBewy,

3aKpCIIEHHYI0 B JOXKeuke, BHOCMT B koaby H IIOTHO

3aKpBIBACT. Yyallliecs BHIAT, YTO PABHOBECHE BECOB He

HapyIaeTCs B XOJI€ BCETO KCIEPUMEHTA .

Puc. 8. [lpubop ans nemoHcTparmu 3akona COXPaHEHHUs! MacChl BEIIECTB

BoiBoibr:

B BeIBOIaX HEOGXOAMMO OTpasuTk Te3uc, YTo Macea BCILIECTB IPH NPOTEKAHWH XUMUYECKOM| peaKkiuu

COXpaHsieTcs .

Koumpoavuvie 60npoce

3ananug Ui paseuTHs PyHKIHOHAIBHOMH TPaMOTHOCTH

1.I1pu ropenuu 1poB octaéres 30ma. Macca 3051 MEHbIIIE MACCh B3STBIX
MOXKHO 00BACHHUTH 3TOT (haKt?

2.JUist TIDUTOTOBICHAS MSCHOTO OYITHOHA IIOBAp B3SJT KYCOK MSCa Macco

BApKK KyCOK Mmsica cTanl BecuTh 800 r . [Towemy macca u3MeHMIachH?

it 1 kr . [Tocne

U1t CHKMTaHKUA Ipa

B. Kak




JleMoHCTPANHOHHBIH YKCepuMeHT Ne 4. «OnpeecHHe COCTaBy
Teopernueckas 4acTh. llepen mMpoBEACHHEM JKCIICPHMEHTA
yqamuMcs HeoOXOIUMO OOBACHMTL YCTPOWCTBO mprOOPa, 9TO
o3HauaioT genenus. Tawke HeoOX0aUMO YOEIUTECS, UTO IIPoOKa
npubopa repMeTHYHO 3aKphiBaeT cocyl. [IpaKTHiecKas 4acTs.
[enb paboOThI: IKCIIEPUMEHTANBHO OTIPE/IEUTh 00BEMHYIO 0IIHO
KHCJIOPOJIa B BO3IYXE .

Jlonoanumeiviioe 060pyoosanue: npudOp JUis ONIPCACISHH COCTaBa BO3
CTEKJISTHHAS! [TATOYKA, JIyJHHA, CTaKaH ¢ BOJIOH.
Mamepuansl u peaxmussi: KpacHblIi pocgop.
Texnuxa 6esonacrnocmu: C OCTOPOKHOCTBIO 0OpAIATECA ¢ TOPALMM Ho
Hucmpyxyusi K 661N0JHEHUIO:
1 .KpucTaamu3aTop HanoJIOBWHY 3all0HUTe BOXOH. Ha noBEepXHOCTE BOJ
dapoposyio gamky ¢ 1—1.5 r cyxoro KpacHoro docdopa. 2.00paTute
HEOOXOMMOE YCIIOBHE SKCIEPUMEHTa — BJKHBIH (ochop HCIOIb30]
®ocdopa JOMKHO OBITH B3ATO OONBIIE, yeM TPeOyeTes st CBA3BIBAHY
HaXOJIAIIerocs B COCYyIe.
3.0t1kpoiite pobky mpubopa ¥ NOMECTHTE KOJIOKOI B KPHCTAILIH3ATO]
KOJIOKO!I B BOAY HACTOJbKO, YTOOBI YPOBEHE BOJIbI COBIAJIAN C HIDKHUM
[Tpu >ToM HWKHHN Kpaif KOJIOKOJa He JO/DKEH JIOXOIUTH 0 JHA Kp
9TOrO KOJIOKONI 3aKpermuTe B INTATHBE WM TOMECTHTC HA JAHO |
CTEKJISIHHBIC TTAJIOYKH .
4,CHIBHO Pa30rpeB KOHEIl CTEK/SIHHOM NajlouKH, ONMYCTHTE €€ B K
doctop. Kak Tonsko dochop 3aropencs, ObICTPO H3BICKATE NMATOUK]
npobkoit. Konokon 3anoiHseTcs TYCThIM OenbIM  JIbIMOM, COCT(
(bochopHOTro aHTUIPHUTIA.
5.11pu ropennn docdopa 06BEM BO3yXa BHYTPH KOJIOKOJIA BHAYAJIE O]
VBEIMUYMBACTCSL, @ YPOBEHb BOJbI B KOJIOKOJIE MOHMKACTCH ITo
KHCIOPO/Ia TlaMsl TIOCTENEHHO racHeT. belbii GocdopHbIi aHriIpHA
CocyJl OXJIQKIAETCs, a3 B KOJIOKOJIE MOCTeMEHHO YMEHBIIACTCS B 00
KOJIOKOTIE TIOBBIIIAeTCs . B KPHCTAIIM3ATOP JI0/IEHTE BOBI B TAKOM 00
CHapy ¥ KOJIOKOJIa YPOBHHU ObUIM OIMHAKOBBI H COBIA/AH CO BTOPLIM
6 . Otkpoiite mpuOOp U NP MOMOIIK [OPALUEH JTy4HHbI yOeaurech B
OCTABIIMiCS B KOJIOKONE ra3 He MOIepKHBaeT TopeHus. P
Ha0!IFOICHHH

chopom.
[bI TOMECTUTE

BaTh HelTk3s!
sL BCCIO KMCJIOPOJIL

23y IBTAThI

1 BO3TY xa»

myxa. ITATHR, CIIH

BHUMdHHC Ha

b ¢ Bouoit. [lorpy:
| JIEIEHAEM KOJIOK|

HCTaIM3aTopa .
KpHCTAILITH 3aTropa

OJIOKON W MO0
y B 3aKpOWTE KOJI(
YAIIAM W3 4acT]

I HArpeBaHHs HeM!
Mepe PpacXoJIOB:
pacTBOpAETCS B B
éMe . YpOBEHE BO
eMme, yTOOBI BHYT
JieJIeHueM KOJIOKO
TOM, YTO

IPTORKA,

d.

HTC
oJia.

Jlns

JBC

HTE
DKOJI
HYCK

HOT'O
AHAS
131 (I
bl B
pH M
ma.

' Yucno feneHui

3aII0JTHEHHBIX I'd
TIPOBEIEHHUSA

Yucno aelieHnit B npudope,
3aII0JJHEHHBIX BO3AYXOM (10
MpOBEICHHUS PEaKInuu)

peaKiiim)

B rpudope,
3aMH (TI0CIIe

Kakoii ras mpop:

BeiBoabr:

B BBIBOZAX YKa3aTh COIEPKaHHE KHCIOPOJa B BO3IyXe (B %0).
KonTposbible Bonpockl: 1.Kakoii ras pacxoayercs npu CkUraHiu boc
2 Kakoii 00b&M kucnoposa B Bo3ayxe? CKoJIBKO 9TO COCTaB/IAET B IPO
TIpOBEICHNS SKCTIepUMeHTa OepyT U30BITOK tdoctopa?

4 Kaxoii ra3 octancs B KOJIOKOJIE IOC/Ie CrOpaHus

docdopa? 5.3agannd IS HOATOTOBKH K I'UA,

BIIP Vkaxute, B KAKyK IPYIILY BXOJIAT

BEINECTBA, 3arps3HAIONHe BO3IYX:

1. BOJISTHO} 1ap, YIJIEKHCIIBIH ra3; 2.CEpHUCTBIH a3, OKCH/IbI a30Ta; 3.xu

9 kaace

Jlemoncrpanuonnbiii sxcriepuvent Ne 1. «Tensosoii 3gpdexT pact
TeopeTHyeckas 4YacTh. PacTBOpEHME BCIUECTB IPEICTABIACT cof
XHMUYECKOe SIBJICHHE, 3aBUCHITIEE OT MPHPOIBl PACTBOPEHHOTO BCINEC

thopa B BO3AyXE?
nenrax? 3.Ilouemy

a

CJIOPOJ, a30T; 4.1¢

JIMH, KUCITOPO/L

BOpeHUS BELUIECTB B BO/Ae»
oii caoxHoe Gu
TBa U PacTBOPHUTEC

3UKO-
11, OT




TCMIICPaTYphl M KOHLEHTPALKK 00pa3yIoLIerocs: pacTBopa.

Ilpn pacTBOpenmy KpUCTALINYECKHX BEMIECTB B BOJIE IIPOMCXO/IAT TpH
1.Paspynienue KpucTammmdecKod peméTKH pacTBOPSEMOro BEIIECTBA
IpoLece.

2.I'mppataums, T.c. B3aUMOJICHCTBUE YaCTHIl (HOHOB MM MOIIEKY) Pact

¢ MOJIEKY/ITaMH BOAbI — 3K30TepMUYecKHii npoliecc . 3.Ilepenoc ruapaTHpoBaHHbIX YaCTHI

TPaHMLb! KPUCTALI-PAcTBOP B 00IIHI 00BEM pacTBOpa, HTOT MPOIECC He
BbIJICIIEHHEM, HH IIOrNIOIEHHEM TEILIOTEI.

B 3aBUCHMOCTH OT TOTO, TEeINOBOH 3(PPEKT KAKOro u3 IABYX MNPO
KpHCTaljia WM THApaTaldsa 4acTull) npeobragaer, oOKMi TEIIoBOM
MOXKET ObITh BETHYHHOM MONOKHUTENLHOM UK OTPHIIATEIBHOM.
[Ipaktuyeckas dacts. [Jers pabomwi: onpeenuTh TEI0BoH ekt
I'IAPOKCHIa HATPHS U HUTpaTa aMMOHHS .

Ilepeuensy oamuuxoe yugposoi 1abopamopuu: NaTIUK TEMIIEPATYPbI T1I
Honoanumensioe o6opyoosaniue: ctakad Ha 150 M1 — 3 [IT.; CTEKTISIHHA
npoOupKa; mmnarelib — 2 mr .

Mamepuaner u peaxmuewi: cepHas Kuciota (KOHI .); THIPOKCHJ Ha
aMMOHHUS .

OCHOBHBIX IIpoO1E
— SHIOTCPMHUHEC

BOPACMOI'O BEIIEC
c COIIPOBOKIACTCA

lieccoB (paspyme
aexr pacTBope

pacTBOpeHMs cep

ATHHOBEII .
ST TATTOUKA; TIPOME

TPHsa KpHCTAJLIIHY

cea.
KH

TBa
[ OT

HH

HHUC
HHA

Texnuxa 6esonacnocmu: 1.CepHast KHCIOTAa W TMAPOKCHI HATPHUS SBISIOTCS arpecCHBHBIMH

BemlecTBamu. HeoOxoaumo ocTeperaThest X MONaIaHUs Ha KOKY U 0/1€
3.Heobxo11M0 MOMHHTE npaBuio passejienus kucnot. 4.Ha paGouem
HEHTpamusyomme cpencrsa: 2%-Hble pacTBOpPHLI TUapokapOoHaTa
KHCJIOTHI.

Huempykyust k 8bIR0AHEHUIO:

1.B nepsbiii cTakan HameiTe 50 mut Bogpl.  2.C IOMOLIBIO 1aTYMKa ONIpe/IeATe eé TeMIepa

3.0rmepbTe 10 M1 KOHIIEHTPUPOBAHHOM CEPHOM KUCTOTH U MEICHHO,
pacTBOpa CTeK/ISIHHOW MaJIOYKOH BimMBaiite cepHylo Kucaory. OGp
IIOPAJIOK CMEIIMBAHKS BOIBI U CepHON KHUCI0Thl! ChaequTre 3a W3MEHEHH
pacTBOpeHUH KHCIOThL. Hamboniee BbICOKOE MOKA3aHWE TeMIEPATYphI
JlaT4uk TIIATETBHO HPOMONTE BOJIOIA.

ATHTE BHUMAHHUE
EM TEMIEPATYPHI 1
3aHecuTe B TaOIH

sKay. 2.bepeus rnasal
MECTE NOJIKHBI OBITH
HATpUSL U YKCYCHOH

TYPY:
[IpH [lepeMerBaiuu

Ha

1pu
1y.

4.Bo BTOpO# CTakaH MOMECTHTE OKOJIO 8 T TBEPIOro MOPOIIKA T'MAPOKGHIA HATPHS U BIEHTE

50 mu Boabl. OmycTuTe HAaTYUK TEMIEpaTypsl W IlE€peMellaiTe pacTy

BBICOKOE 3HAYCHHE TeEMIIEpaTypHl. TiarensHO NPOMOMTE JaTUHK BOJOH.

5.B TpeTHﬁ CTAKaH HaCHIILTE 15 T MEJIKOKPHCTALIMYECKOTO HUTpata aMMOHHA H IIPHIIC

op. OTt™MeTBTE CamMoe

Wre

50 My Bobl. OmycTHTEe JaTYMK TeMIEpaTypbl M OblCTpo mepeMemaiiTe pacTBop. Hambonee

HHU3KOE 3HAYCHHE TeMIEPaTyphl 3aHECHTE B TaOIHILY.
Pesynbrarsl n3MepeHui/HabmoaeHnit

HOM KHCIOTHI,

IRAJIKA;, MEPHAAL

eCKHUH, HUTpAT

Hccenenyemas cucrema JuctunnupoBanHas Boja Boxa +H

2S04

Bopna + NaOH

Bopma + N

Temmeparypa, °C

Bu1600bi:

Otpazuts, Kakoii TEIIIOBOM 3 (eKT mpeob ianaeT npu pacTBOPEHUH B BO
aMMOHUS, IMJIPOKCHJIA HATPHS.

K(JHmpO.-’IbeIe GONPOCHL

1.00®s1cHUTE, TOYEMY IIPU PACTBOPEHHMK OJHUX BEIECTR B

BOJIE BBIJENAETCS TEIIOTA, APYTHX — MOIJIOLIAETCS.

2.1Ipenmonoxure TemoBo 3eKT npouecca

PacTBOPEHUS B BOJIEC THAPOKCH 1A KAJIHS.

Ipakruveckasn pabora Ne 1. DIeKTPOIHTBI H HEYIEKTPOIATHI

Teopetnyeckas gactb. [lpu pacTBopeHrn B BOJe HOHHBIX COEJMHEHUH MOISPHBIE MOJEKYIbl BOIbL

OKPYIKAIOT (COJIbBATUPYIOT) 3apsUKCHHBIE HWOHbBL, [EPEeBOfis HX B

COCIMHCHHSA COJIBBATHPYHOTCA, HO HE pacHalaroTcs Ha MOHLI . B IepBoM

pactBop. MoJex

VIISPHBIE

CIy4ae pacTBOp IIPOBOOHT

1€ CEPHOM KUC/IOTHI, HUTpaTa



IICKTPHYECKHI TOK, BO BTOPOM HeT .
Onpenenute NpHHATTEKHOCTE BeINecTBA MM pacTBOpa BelmlecTBa K
[TOMOLIH H3MEPEHUs 3JIeKTPOIPOBOAHOCTH. Ecim AICKTPOTIPOBOTHOCTE

00BEKT JMEKTPOIUT. Ecin 3HaYCHHE 31EKTPONpPOBOAHOCTH MEHD
HEDJICKTPOJIHT .

[IpakTiueckas yacTs.

Les pabomei: ompenenuTs TpPUHALIEKHOCTS BCIIECTB, CMECed BELIECTB M pacTBOP(

3JICKTPOITUTAM W HeDIICKTPOIUTAM .
Iepeuenv oamuuxoe yugpoeoi rabopamopuu: naTIUK 3JIEKTPOIPOBO]
o0opyz0BaHue: CTakaHbl Ha 50 M IITaTHB C 32KUMOM; [IPOMEIBAIKA
AMCTH/IIIMpOBAHHAA BOJA; MO 20 MJI OTHIOBOTO CIHPTA, GeH3uHA, Kep
caxaposel, pactBopa cmupra (1:1), 5%-moro pacteopa xmopuma Ha
XIOPOBOOPOAa; 5%-HOro pacTBOpPa T'MAPOKCHIE HaTpHsA, MOBapPEHHA
(TBEPIBIA) .
Texnuxa 6esonacnocmu: Ilpu pabore ¢ TOPIOYUMH KHJIKOCTAMMU (CITH[
TOJKHO OBITE OTKPBITOTO OI'HSL.
Hucmpyryua k evinoanenuo:

1.B cTakan momecTHTe MOBAPEHHYIO COIb U OIIYCTUTE B CTAKAH JATUHK JJIC

BIICKTPOIHTAM  MC

e 20 mxCa/cm

THOCTH

BCJIHKA, TO HCCI

Hononm
Marepuansr u p
ocuHa; 5%-Horo
Tpus; 5%-HOro
11 COIb (TBEpHas

C

)

)T, OEH3UH, KepocH

1

' KTPOTTPOBOJIHOCTH .

JKHO IIpH
[eTYeMBIH

TO 3TO

DB BEILECTB K

HTEILHOS

AKTHBEI:

pacTsopa
pacTBOpa

, caxap

H) BOMM3U He

[IpoBoJMT 11 comb snexTpuveckuii TOk? 2. AHATOTHYHEIE JCHCTBHSA IIPOBEOHTE C caxapo3oii| 3 . B
CTakan HaielTe 20 Mi1 ucciieyemMoro pacTeopa.
4.0nycTure B HErO JaT4MK JICKTPOIIPOBOJAHOCTH, 3aKPEIUIEHHBIM B JIallKe IITATHBA. Habntomaiite
3a H3MCHCHHCM 3HAYCHHUS DJICKTPONPOBOAHOCTH, Kora mokasamnus narauka nepecTaHyT
H3MCHATHCA, 3aIMIINTE €T0 3HA4EHHUe B TabiuIy .
5.06parute BHumanue! JlaTuMK TOCIE KAXKIAOTO OMBITA TINATEILHO IPOMBIBACTCS BOIOH.
6.3aTeM JNaTYMK ONYyCTHTE B CIEAYIOUME PacTBOp . AHaIOTHYHbIE AeHCTBUS IpoaenaiiTe co
BCEMH PACTBOPAMH. Pe3ynpTaThl H3MepeHuii

Ne onprta | Hazsanwue Bemectsa, pacTBopa | 3HaucHe DNEKTPOIUT UITH
3NEKTPOIPOBOTHOCTH, HEJIEKTPOJIUT
MKCM/cM

1

2

Koumponvuwie éonpocwi:
1.O0pammator BHUManue, 4TO HH AUCTUIUTAPOBAHHAs BOJA, HH TBEPHAS COMb HE TNPOBOJIST
SMICKTPHYECKOTO TOKA. TeM He MeHee pacTBOp comu B Boje MPOBOJMT | JJIEKTPHYECKUH TOK. 3TO
SHA4HUT, HTO B pacTBOPE OTKY/IA-TO MOSBAAIOTCS MOABHKHBIE 3apsaabl. [0 9T0 HAGMIONEHHE BBOIST
OLPCACICHHE 3NIEKTPOINTA U MEXAHU3M HEKTPOJHTHYECKOH 1HCCOMALIMH.

2 . Beeria 1M BoHBIEC pacTBOPBI BEIIECTR LIPOBOIAT 3MIeKTpryecKuit Tok? He Beerza, T.e. HeKoTophle
BCIICCTBA HE JIAIOT HOHOB IIPH PACTBOPEHMH . ITO — BEIIECTBA ¢ MOIEKYISPHOM KPHCTANTHYECKOH
pemeTkod.  3.3amaHus as noarortosku k [UA, BIIP
A) K xopowo pactBopumMbiM WICKTPOITUTAM OTHOCSTCS:
l.runpokeun H6apus; 2.¢gocar
Maruus; 3.cynbun mequ(1l);
4.kapboHar kalbLus. b)

DJeKTPHYECKUH TOK IIPOBOJIHT:

1.pacTBOp 3THIIOBOTO CriEpTa; 2.pacTBOP TIMLEPHHE; 3.pacTBOP ITIOKO3bI; 4.pacTBOP THAPOKCHIA KATBIHS.
Jlaboparopusriii onbit Ne 1. «Bansnue PACTBOPHTE/IA HA AHCCONHALIHION
Teoperuueckas wactp. Bo Muorux xmopugax MEePEXO/IHBIX METALIOB CBﬁSL HMEIOT B 3HAYUTETBHOM
Mepe KOBaNICHTHbIH XapakTep . MalonospHble pacTBOPUTEIH (CITHPT WM alleTOH) COJBBATUPYIOT
MOJIEKyJbl  meaukoM. [lpm  pmoGabrenmm  Boabl  OHAa  COTBBATHPYET HOHBL — BBI3bIBAS
JJICKTPOIUTHHECKYTO 1MCCOUMAIHIO . [[BET pacTBOpa Ipu 9TOM U3MEHAETAs, @ HMEKTPONPOBOIHOCTS
PE3KO BO3pacTacT .

[Ipaktudeckas uwacte. Ilems paboTsr:
ICKTPOTHTHYECKON TUCCOIMAIIUAN,

Iepeuery damuuxoe yugposoii nabopamopuu: naruux 3IEKTPOINPOBOIHOCT

chOpPMHPOBATE TIPE/ICTARICHHU

€ O polmH pac

A .

TBOPUTENS B




Hononnumensroe o6opyoosanue:
Mamepuanor u peaxmuswr:
KpHcTa
CITUPT .
Texuuxa 6ezonacnocmu: |

ABa BBICOKHX XUMHYECKUX CTAKAHA (501
CuCl2 GesBoumblit (umeer KOPHYHEBBIH I
JIOTHAPAT B YalllKe /Ul BHINAPHBAHMS . XpaHAT B IIOTHO 3aKpl

- Cnupt 1 aneTon - roproune Bemecrsa, H

wiams. CreuuanbHble Mephl 6e30MacHOCTH npu pabore ¢ roproyum

MOIANaHHS COMECH Me/TH Ha KOXKY M OIEXKY, TAK KAK OHU STOBHTEL

2 . Ilpu ronagaHuu cMBITE XONOMHOH BoI0M Be3 Mba.

Huempyryus k suinonnernwo:

1.B XxuMuUecKkuil cTakan HaCHIIbTE ~0,5 r 6e3BogHOrO xnopuja Meau (1) (
HIIM alleTOHA .

2.PacTBOpHTE BewiecTBO, nepeMernuBas COTICPKHUMOE CTAKAHA CTEKJISHH(

PacTBOPHTE COMb MOJHOCTBIO HE YaSTCs, aKKypaTHO clieiite MOIYYCHHb

CTaKaH.

3.1lorpysure B pactBop wyn tatumka IEKTPONPOBOJIHOCTH H H3MEPHTE 371

4.0O0parute BHUMAaHHUE Ha [[BET pacteopa. [Ipuieiite k pactBopy 25 M1 BOj

[lepemernaiite, o6pature BuuManme Ha H3MeHCH e OKpackH. 5.M3meppTe

SJIEKTPONPOBOHOCTB I10Jy4EHHOTO PACTBOPA .

Pesynp1aTel m3Mepenuii/Hab ronenmii

BET
bITOM COCYJIE); arl

H SKHIKOCTAMH.

. Ilonyyaror,

€ HUCMOJB30BaTh (

CuCl2 u naneiire ~

i nanoukoi. Ecy
I PacTBOP B IAPYT

CKTPOIIPOBOJHOCT
|bL.

MJT); CTEKIISHHAS TIATOYKA.
Harpesas
ETOH MJTH

DTKPBITOE
zberars

25 Ml ciupra

bil

i

[=al

Beiectso ONeKTPONPOBOAHOCTh B CITHPTE (anieromne)

DIeKTponpoBo

iﬁlocrb noclie
J100aBJICHUS BO

Xaopua meu (11)

g

Bbi600b:: OTpasuth BIvsiHKE PacTBOPUTE/ISA HA JTEKTPOIIPOBOJHOCTD COJH

Konmponsnsie 6onpocui: 1.0 aém CBHIIETENIECTBYET POCT 3IEKTPOTIPOBOTH(
nobasienun Bosibl? 2 . [louemy usMenseTes et pactBopa? 3 . Kak Biusiel

Ha 3J1 CKTPOJIMTHYECKYIO TUCCOIHALIAIO?

Ilepeuens A0CTYNHBLIX HCTOYHHMKOB HHG

1.Bacunses B.I1., Mopo3zora P.I1.. Kouepruna JI. A. [TpakTHKyM 10 aHamuT
nocobue 11s By30B .-M .: Xumus, 2000 . — 328 ¢ . 2.I'pocce 3., BaiicmanTe

J110003HaTeIbHBIX. OCHOBBI XUMHH U 3aHUMATEILHBIE OIIBITEL 'IP. 1974 .
1979.

—392c.

3. Jeprronsi B.®. Mup Boner. — JI .: Henpa, 1979.-254 ¢ .
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