Ha 2023 - 2024 y4eOHBbIH 1o



IlosicHuTeILHAS 3aMUCKA

Pabouas nporpaMma 1o XMMHUH Ha YPOBHE OCHOBHOT'O 00I11€ro 00pa30BaHMs COCTAaBICHA Ha OCHOBE MOJIOKEHUH
U TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHON MPOTPaMMBI, TIPEACTABICHHBIX B
denepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO 00IIEro oopa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yuetom
[IpumepHoiil nporpammsl Bocniutanusi, OCHOBHOI oO6pa3zoBarenbHOi porpaMMel MBOY COII Ne3 r.
KonakoBo ocHOBHOTO 00111eT0 00pa30BaHus, MpUMEPHOU pabodei mporpaMMbl IHCTHTYyTa CTpaTeruy pa3BUTHS
oOpasoBanus Poccuiickoit Akagemun oOpazoBanust M, 2022

Y OPMEHTHPOBAHA HA PealIU3aIMIO B IIEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHOU HarpaBieHHOCTeH « Touka
pocTa» y oOy4arouxcs eCTeCTBEHHOHAYYHOI TpaMOTHOCTH, (POPMUPOBAHUS KPUTUYECKOTO U KPEaTUBHOTO
MBIIJICHH A, COBEPIICHCTBOBAHW I HABBIKOB eCTeCTBeHHOHayLIHOI\/'I HAIpaBJICHHOCTH, a TAKXKE JJIA HpaKTquCKOI;'I
O0TpabOTKH y4eOHOr0 MaTepuasa o y4eOHbIM IpeaMeTaM «XUMUS.

Ha 6a3e uentpa «Touka pocra» obecrieunBaeTcs peajnsanus 00pa3oBaTeabHbIX IPOrpaMm
€CTECTBEHHOHAYyYHOU U TEXHOJIOTMYECKOI HAIIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOAATENILCTBA B c(hepe 00pa3oBaHus U ¢ yu€TOM pekoMeHaanuil denepaabHOro oneparopa
yuebHoro npeaMera «XuMus». ObpazoBaTenbHas IpOrpaMMa I03BOJISIET HHTETPUPOBATh PEAIN3yEMBbIE 3/1€Ch
MOAXO/Ibl, CTPYKTYPY U COAEp KaHME MPH OpraHu3aluu o0ydeHusl XuMuu B 8—9 kiaccax, BBICTPOEHHOM Ha
6a3e 1000ro U3 JOCTYIHBIX yueOHo-MeToandeckux komiuiekcoB (YMK). Ucnonb3oBanue o6opynoBaHus
neHrpa «Touka pocTay NO3BOJISAET CO3/1aTh YCIOBHS:

e JUIS PACHIMPEHHS COJIEPIKAHHS NIKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;

e JUIS IOBBIIICHUS MO3HABATEILHON aKTHBHOCTH O0YYArOIINXCSl B €CTECTBEHHOHAYYHOH 00JIaCcTH;

e IS PA3BUTHS JUYHOCTH peOCHKA B TIpoliecce 00yIeHUsI XMMUH, €r0 CIOCOOHOCTEH, (OpMUPOBAHUS U
YIIOBJICTBOPEHUS COIMATIHHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTEIH;

*J1s1 pabOThI C OAAPEHHBIMU MIKOJIBHUKAMU, OPTAaHU3AIMH UX PA3BUTUS B PA3IMUHBIX 00IaCTAX
00pa3oBaTeNIbHOM, TBOPUECKOI 1eATEIHHOCTH.

[Tpumenss u@poBbie 1a00pPATOPUN HA YPOKAX XUMHUHU, YUAITUECS CMOTYT BBIIIOJHUTH MHOXKECTBO
1abopaTopHBIX PabOT U SKCIIEPUMEHTOB I10 MPOTrPaMME OCHOBHOM IIKOJIBI.
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B o6pasoBarensHoit mporpamme (OIT) mpeacTaBiaeHbI CIEIYIONUE PAa3aebl:

1. .Metozbl U3y4eHHUs BELIECTB U XUMUYECKHUX SIBJICHUI. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . IlepBoHayasibHbIE XUMUYECKUE MTOHATHSA . 3 . PacTBOpHI. 4.OCHOBHBIE KJIACCHI HEOPTaHUYECKHX
coeuHeHU. 5. Teopus AMEKTPOTUTHYECKON Arcconnanuu. 6. XuMudeckue peakuuu. 7. XuMu4ecKkue
3JIEMEHTHI (CBOMCTBA METAJUIOB, HEMETAJUIOB U MX COETUHEHMUI).

Jnsi u3ydeHusi mpeaMera «XHMUs» Ha ITane OCHOBHOIO 001iero oopasoanusi orsoautcs 136 yacos: 8
Kimacc - 68 wacoB; 9 kimacc —68 wacos. JlaHHas oOpa3oBareibHas MporpamMma OOecleYrBaeT YCBOCHHE
YUYaIIUMUCS BaXXHEHIINX XUMUYECKUX 3aKOHOB, TEOPUI U NOHATUHN; (POPMUPYET IPEACTABIECHUE O POJIU XUMHUHU
B OKpYXaromeM MHPEC U KHU3HH YCJIIOBCKA. HpI/I 9TOM OCHOBHOC BHUMAHHUC YACIACTCA CYIIHOCTH XUMHUUYCCKUX
peaKIII/H\/JI U MCTOAaM HUX OCYHICCTBJICHUS.

OfHUM U3 OCHOBHBIX MMPUHITUIIOB ITOCTPOCHHUSI POTPAMMBI SBJISCTCS IPUHIIHIT JOCTYITHOCTH .
DKCIIepUMEHTATBHBIC TaHHBIC, TIOTYICHHBIC YIAIIMMHUCS TP BBITOJIHEHUN KOJIMICCTBCHHBIX OTIHITOB,
MTO3BOJISIFOT YYalTUMCSl CAMOCTOSITENILHO JIENIaTh BbIBO/IbI, BBISBISATH 3aKOHOMEpPHOCTH. [101X01b1, 3aJ10KEHHbIE
B COJIEp KaHME MTPOrPaMMBbI Kypca, CO3al0T HEOOXOUMbIE YCIOBHS ISl CACTEMHOI'O0 YCBOCHHMSI YUalTUMUCS
OCHOB HayKH, /Ui 00ecreyeH s pa3BUBAIOIIETO U BOCIIMTHIBAIOLIETO BO3ACHCTBHS 00y4YeHUs HA JIMYHOCTD
y4amierocs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CHCTEMBbI YOEKICHUH IKOJIbHHUKA, LIEHTPAJILHBIM SAPOM €r0o
Hay4YHOTO MHPOBO33pPEHHUSI.

Onucanne MaTepraibHO-TEXHUUECKOHM 0a3bl IeHTpa «Touka pocTay, HCNMOAb3yeMOoro AJs peajau3aunu
o0pa3oBaTe/bHBIX IPOrPaMM B paMKAaX NMpenoJaBaHusi XMuMHHU

Hudgposaa (komnvromepnasn) navopamopus (I[/I), nporpaMMHO-anmnapaTHbIA KOMIUIEKC, TaTYUKOBAs
CUCTEMa — KOMIUIEKT Y4eOHOTO 000py0BaHUs, BKIIOUAIOIINA U3MEPUTENBHBIN OJIOK, HHTEp(dEiic KOTOPOTro
MO03BOJISIET 00ECTIEYNBATh CBSI3b C MIEPCOHATLHBIM KOMITBIOTEPOM, M HA0Op JAaTYUKOB, PETHCTPUPYIOIINX
3HAYEHUS PA3IUYHBIX (PU3NUECKUX BEIUYUH.

Jlamyuk memnepamypel ni1amuno8vlil — IPOCTON U HAIEKHBIN JaTYHK, IPeJHA3HAUCH U1 U3MEPEHUS
TEeMIIepaTypbl B BOJHBIX PACTBOPaX U B ra3oBbIX cpenax. ViMeeT pa3nuyHblil Auana3oH usmepenuii or —40 1o
+180 °C. Texunueckre XapakKTepUCTUKH AaTYMKa YKa3aHbl B MHCTPYKIMHU MO dKCIUTyatanuu. Jamuuk
memnepamypsl mepmonapHslii peHa3HaueH uis u3Mepenus remmeparyp 10 900 °C. Mcnonb3yercs mpu
BBITIOJIHEHUH padoT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, IJIaBICHUS U PA3JI0KEHUS BELIECTB.

ﬂam YUK ONMUYECKOIl NIOMHOCMU (Konopumemp) — IpCaAHa3HA4YCH JJIs1 UBMCPCHUS ONTUYECKOM MIOTHOCTHU
OKpPalICHHBIX PaCTBOPOB. I/ICHOHBSYGTCH IIpU U3Y4YCHUU TEM «PaCTBOpH», ((CKOpOCTB XUMHNYCCKHX peaKum“I»,
OIIPCACIICHUHU KOHLICHTPAINN OKPAIICHHbBIX HOHOB.

ﬂam llquH npeaAHa3HauYCH I U3MEPCHUA BOAOPOJHOTO IOKA3aTCIIA (pH) BOIHBIX paCTBOPOB B PA3JINYHBIX
HCCICIOBAHUAX 00BEKTOB oxpyxcammeﬁ CpCabl.

ﬂam UUuK 9/1el<mp0np0300n0cmu IMMpE€aAHa3HAYCH AJII U3MCPCHUS YHCHBHOﬁ QJICKTPOIIPOBOAHOCTU )KHﬂKOCTCﬁ, B
TOM YHUCJIC U BOAHBIX PACTBOPOB BCIICCTB. HpI/IMeHHeTCH IIpHU U3YUYCHUU TCOPUU BHCKTpOHHTquCKOﬁ
AUCCONMANH, XapaKTCPHUCTHUK BOJHBIX PACTBOPOB

Mukpockon yugpoeoit iperHazHaueH sl U3y4eHUs: GOPMbI KPUCTAJUIOB M HAOIIOAEHUS 32 POCTOM
KpPHUCTAJIJIOB.



Pabouasn nporpaMmma mo XuMuu J1jis 8—9 ki1accoB ¢ HCMOJIb30BAHHEM 060py}IOBaHI/Iﬂ
HEeHTpa «Touka pocTa»

Ha 0a3e nentpa «Touka pocta» obecrieunBaeTcs peaan3aliysi 00pa3oBaTeIbHBIX IIPOrPaMM €CTECTBEHHO-
HAyYHOH M TEXHOJIOTHYECKOH HANpaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMHU
3aKOHOJATENIbCTBA B cepe oOpa3zoBaHus U ¢ yUETOM pekomeHaanuil denepanbHOro oneparopa yueoHoro
npeaMeTa «XuMus».

OO6pazoBarenbHas IporpamMma 1no3BoJIsIET HHTErPUPOBATh PEATIU3yEMbIE€ TI0IX0/Ibl, CTPYKTYPY U COJIEpKaHNe
IIPY OpraHu3aluK 00yYeHHsI XUMHUH B 8—9 KItaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JIOCTYIHBIX y4eOHO -
MeTroanyeckux komiekcos (YMK).

Ucnonws3oBanne obopynoBanus «Touka pocta» npu peanuszanuu gaHHo Ol mo3BosisieT co3aaTh yCI0BUs:

- 17151 PaCUIMPEHUS COJIEPIKaHuUs IIKOJbHOTO XMMUYECKOT0 00pa30oBaHMs;

-J17151 TIOBBIIIEHMSI T03HABATEIbHON aKTUBHOCTH 00yUaIOIUXCs B €CTECTBEHHOHAYYHOM 001acTu;

-JJTsL Pa3BUTHS JIMYHOCTH peOEHKA B TIpoliecce 00ydeHUsT XUMHUH, €T0 CIIOCOOHOCTEH, PopMUpOBaHUS 1
YAOBJIETBOPEHHUS COIMATBLHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTENH;

=151 pa6OTI)I C O)IapéHHI)IMI/I IIKOJIbHUKaMH, OpTraHU3allu UX PAa3BUTUA B PA3JIMYHBIX oOactax
00pa3zoBaTeNbHON, TBOPUECKON IEATEITHHOCTH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU
YUYEBHOI'O ITPEIMETA «XUMMSI» B OCHOBHOM IIKO.JIE

I/I3yquI/Ie XMMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO Ha NOCTMXKE HUC 06y‘laIOH_[I/IMI/IC${ JIMYHOCTHBIX,
MCTAIPCAMETHBIX U IPEAMET HBIX PE3YJIbTATOB OCBOCHUA yqe6H0ro npeamMeTa .

JInyHOCTHBIE pPe3yabTaThl

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs JOCTUTAIOTCS B XOC
00yYCHHS XUMHUH B €AMHCTBE Y4EOHOUW M BOCTIMTATENIbHOMN JesTenbHOCTH OpraHu3alnyi B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUNUCKUMU COLMOKYIbTYPHBIMHU U JYXOBHOHPABCTBEHHBIMU [IEHHOCTSAMU, IPUHSATHIMH B
oOliecTBe NMpaBUIaMi U HOPMaMU MOBEJICHUS, U CIOCOOCTBYIOT IIpOLieccaM CaMOTIO3HAHHUS, CAMOPA3BUTHUS U
COLIMANU3aIUU 00yJarOIIHUXCS .

JInuHOCTHBIC PE3YJIbTAaThl OTPAXKAIOT C(l)OpMI/IpOBaHHOCTL, B TOM 4HCJIC B 4aCTH:
Hampuomuuecxozo socnumanusn
1. HEHHOCTHOT'O OTHOIICHUSA K OTCYECCTBCHHOMY KYJIBTYPHOMY, HCTOPUYICCKOMY U HAYYHOMY HACJICIUIO,
MOHUMAaHUS 3HAYEHUS XU MUYECKOH HAYKH B )KU3HHU COBPEMCHHOI'O O6H.[€CTBa, CIIOCOOHOCTHU BJIaJCTh
,[[OCTOBCpHOﬁ I/IH(l)OpMaI_II/IeI\/’I O MIEPCAOBBIX JOCTUKCHUAX U OTKPBITUAX MHpOBOﬁ 1 OTE€UYECTBEHHOM

XHUMHUH, 3aUHTCPCCOBAHHO CTH B HAYUHBIX 3HAHUAX 00 YCTpOﬁCTBe MHupa u O6IJ.[€CTB3;

Fpa.ucdaucxozo socnumanuAn



MMpEACTaBJICHUA O COUUAJIbHBIX HOPpMaAX U MpaBUIax MCKIIMIHOCTHBIX OTHOIIICHUM B KOJIJICKTHUBE,
T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTU ITPU BBITIOJTHCHUHU y‘l€6HBIX, IIO3HaBaTCJIbHbBIX
3aa4, BbIIIOJJHCHUU XUMHUUYCCKUX SKCIICPUMCHTOB, CO3aHNN y‘Ie6HbIX IMPOCKTOB, CTPECMIICHUS K
B3aMMOIIOHMMAHHIO U B3AUMOIIOMOIIHA B ITPOLCCCC TOM y‘IC6H0171 JACATCIIBHOCTH, TOTOBHOCTHU
OLICHUBATH CBOE MOBCACHUC U IMMOCTYIIKHU CBOUX TOBapPIH_Ieﬁ C MMO3HUIIUH HPAaBCTBCHHBIX U IPABOBBIX
HOPM € YYETOM OCO3HAHHUS MOCJIEICTBUI MMOCTYIIKOB;

l[efmocmu HAYYHO20 NO3HAHRUA

1.

MHPOBO33PEHUYECKUX ITPEACTABICHUM O BEIIECTBE U XUMUYECKON PEAaKLIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO PAa3BH THs HAYKU U COCTABIISIOLINX OCHOBY /IS IOHUMAHHUSI CYIIIHOCTH
Hay4YHOU KapTHUHBI MUpa; IPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON CPEIOi, O pOJIM XUMUU B MIO3HAHUH 3THX 3aKOHOMEPHOCTEN;
MI03HABATEIbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJIy4Y€HHNE HOBBIX 3HAHUH 110 XUMUU, HEOOXOAUMBIX IS
00BsicHEHUS HAOII01aeMbIX ITPOLIECCOB U SIBICHUM;

M03HABaTEIbHON M UHPOPMAIIMOHHON KYJIBTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIbHON PabOTHI C
y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JINTEPATYPOI, JOCTYITHBIMU TEXHUYECKHUMHU CPEACTBAMU
MH(OPMALMOHHBIX TEXHOJIOTUH;

MHTEpeca K 00y4eHHUIO U MO3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, UCCIIEIOBATENBCKOM IEATEIbHOCTH, K 0CO3HAaHHOMY BBIOOPY HANPaBICHHOCTH U
YpOBHS 00yu€HHUS B JJabHEHUIIEM;

Dopmuposanusn Kyibmypol 300p08bs

1.

0CO3HAHHS IEHHOCTH YKM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3IOPOBBIN 00pa3 )KU3HU, OCO3HAHUS TIOCIEICTBUN M HENMPUSATHS BPEIHBIX MPUBBIYCK (YIOTpEOICHUS
QJIIKOTOJI5, HAPKOTHKOB, KYpPEHHUS ), HEOOXOAMMOCTH COOJIFOICHHSI TIPaBUIJI 0€30MMaCHOCTH TIPH
o0OpanieHny ¢ XUMHYECKIMH BEIIECTBAMH B OBITY M pealTbHOW YKH3HH;

Tpyooeozo éocnumanus

1.

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, Y4eOHOUCCIIeI0BATENbCKOM,
TBOPUYECKOM M IPYTHX BUAAX ACATEIbHOCTH; HHTEpEca K MPAKTUUECKOMY U3y4eHUIO Mpodecchii u
TpyJa pa3Iu4yHOro poJia, B TOM YKCJIe Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUI 110 XUMUH,
OCO3HAHHOTO BBIOOpA MHAWBHIYyaTbHOM TPACKTOPHH MPOIOJKEHHS 00pa30BaHUs C YIETOM
JTUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUH, O0IIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

DKon02uuecKoz0 60CRUMAHUA

1.

9KOJIOTHYCCKH uenecoo6pa3Horo OTHOIICHUA K IIPUPOJAC KaK UCTOYHUKY KU3HU HA BGMHG, OCHOBE €€
CYIIECTBOBAaHUsA, TIOHUMAHWA IEHHOCTH 3J0POBOTO U 0e30macHOro 06pa3a KHN3HH, OTBCTCTBCHHOI'O
OTHOIICHHA K CO6CTBCHHOMy (1)I/I3I/I‘IGCKOMy " IICUXUYCCKOMY 310POBbIO, OCO3HAHHW ICHHOCTU
CO6J'IIOI[€HI/I$I IpaBHJI 0€30I1acHOr0 MOBEACHUS ITPU pa60Te C BCHICCTBAMH, a TAKIKEC B CUTyallUsX,
YrpoXKaromux 310pOBbIO U JKU3HU J'IIO,Z[eI\/'I;

CIIOCOOHOCTHU IMPUMCHATH 3HAHUA, TOJIYHaCMBbIC ITPU U3YYCHUU XUMUH, JJId PCIICHUSA 3a4a4, CBA3AHHBIX
C 0pr>1<a10mel71 HpHpO,I[HOfI CpG,I[OfI, TMOBBIIICHHUA YPOBHSA AKOJIOTHYECKOMH KYJIbTYPbI,0CO3HAHU
r100aJIEHOTO XapakKTepa 3KOJIOTHICCKUX HpO6J’I€M )51 HYTeﬁ HX pCHICHUS IMOCPCACTBOM METOJA0B XUMHU;
9KOJIOT'MYCCKOI'0 MBIIIJICHUSA, YMCHUS PYKOBOACTBOBATHLCA UM B HO3HaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ u
COIlMaIbHOM IMPpaKTHUKE.



MeranpeaMeTHbIE pe3yIbTaThl

B cocraBe meranpeMeTHBIX Pe3y/IbTaTOB BBICISIOT 3HAYMMBIC JJ1s1 ((OPMHUPOBAHUS MUPOBO33PECHUS
oOIIeHayYHbIE TIOHATHUS (3aKOH, TEOPHUS, TPUHIIUIL, TUIIOTE3a, PaKT, CHCTEMA, TPOIIeCC, IKCIICPUMEHT | JIp.),
KOTOPBIE UCIIOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUM M3 ATHX
peaMeToB (OPMUPOBATH MIPEIICTABICHHUE O IEJIOCTHOW HAYYHOU KapTUHE MUPA, U YHUBEPCAIbHBIC YICOHBIC
JeUCTBYS (I0O3HABATEIHHBIC, KOMMYHUKATUBHBIC, PETYISATUBHEIE), KOTOPhIC 00ECIIEUHBAIOT (POPMUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU NESATENbHOCTH.

MetanpeaMeTHbIE pe3ynbTaThl 0CBOEHUS 00pa30BaTeIbHON IPOrpaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHUBEPCAIbHBIMU IIO3HABATEIBHBIMU JCHUCTBUAMH, B TOM YHCIIE:

Bbazoevimu nozuueckumu oeiicmeuamu

1. YMCHHUEM HCII0JIB30BATH HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHHWA ITPU OCBOCHU N 3HAHUH: PAaCKpBIBATH CMBICII
XMUMHUYECKUX MOHATUHN (BBIACNATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH B3aUMOCBS3b C APYTUMHU
HOHS[TI/ISIMI/I), HUCIIOJIB30BAaTh IMOHATUSA IJI51 00BsACHEHNS OTACJIBHBIX (1)aKTOB u SIBJ'IeHI/II\/'I; BBI6I/IpaTI)
OCHOBAaHHA U KPpUTCPUU JJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX BECHICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTaHABJIIMBATb NPUYINHHOCIICACTBEHHBIC CBA3HU MCKIY 00beKTaMu HN3Y4YCHHS, CTPOUTDH JIOTHYCCKUC
pacCyKICHUA (I/IHJIYKTI/IBHI)IC, JACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I); J€J1aTh BBIBOAbI U 3aKJIIOYUYCHU,

2. yMEHHWEM NMPUMEHSTH B TPOIIECCE MO3HAHMUS CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIIOJIb3yEMbIC B
XUMHH, TPEO0OPa30BbIBAThH IIMUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TIPECTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XuMu4eckas GopMysia U ypaBHEHHE XUMHUECKON peakinu —
MIpU pelIeHnH y4eOHOIO3HABATENbHBIX 33/1a4; C YUETOM 3TUX MOJEIbHBIX IPEICTABICHUN BBISBIISTH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIIHii;

Bazoevimu uccneooeamenvckumu oenucmeuamu

1. yMeHHMeM HCHOJIb30BaTh IIOCTABJICHHBIC BOIIPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBHI /I OPMUPOBAHUS THIIOTE3BI IO TIPOBEPKE MPABHIIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUH;

2. TmpuOOpeTeHHE OIbITA IO IUIAHUPOBAHUIO, OPTAHHU3AIMHU U TIPOBEICHUIO YICHHYECKUX SKCIIEPHUMEHTORB:
yMEHHE HaOII0IaTh 32 X0 JOM IPOIecca, CaMOCTOSTEIbHO IIPOTHO3UPOBATD €ro pe3yibTar,
dbopmynupoBaTh 0000IIEHNS U BBIBOJBI [0 PE3yAbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS,
COCTaBJIATH OTUYET O MPOJACTIaHHOMN paboTe;

Pabomoiui c unghopmavueii

1. ymeHnueMm BbIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH UH (POPMAIMIO pa3IMYHBIX BUAOB U GopM
MPEJCTAaBICHUS, OIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHOTOMYJIIpHAs JTUTEpaTypa XUMHUUECKOTO
coJiepKaHus, CipaBOYHbIE MocoOus, pecypchl IHTepHeTa);

2. yMEHHUEeM MPUMEHSTh PAa3INYHbIe METObI M 3aIIPOCHI IIPU MO UCKE U 0TOOpe HH(pOpMALUU 1
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUISI BHITIOJTHEHUS YU€OHbBIX U MO3HABATENIbHBIX 3a]1a4
OTIpe/IeNIEHHOTO THIA; MPUOOPETEHUE ObITa B 00IACTH MCIIOIB30BaHUS HH(POPMALIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTHI1, OBJIaZICHNE KYIbTYPOil aKTUBHOT'O MCIOJIB30BAHUS PA3TUUHBIX
IIOMCKOBBIX CUCTEM;



3. yYMEHHEM HCII0JIb30BaTh U aHAJM3UPOBATh B IpoIlecce YUeOHOM 1 NCCIIE0BATEIbCKOM AEATEIbHOCTH
MHGOPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CETILCKOTO XO3HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY’KaroILEel IPUPOJIHON CPEeJIbl;

Ynusepcaﬂbublmu KOMMYHUKAMUBGHbIMU oelicmeuamu

1. ymeHmeM 3a1aBaTh BOIIPOCHI (B XOJI€ TUAIOTa W/ WM TUCKYCCHUN) TIO CYIIIECTBY 00CYK/IaeMOU TEMHI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KECHHON 3a1auu;

2. TpHOOpETEeHHE OMBITA MPE3ECHTALNHU PE3YIbTATOB BBIIIOJHEHHSI XUMUYECKOTO KCIIEPUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU IMO3HABATEIHHOMN M UCCIIEI0BATEIBCKON
NEeSTeTbHOCTH MIPH PEIICHUN BOSHUKAIOIINX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U
COTJIaCOBaHUs MO3UIMH (00CYXeHMs, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI» U JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. ymeHHeEM caMOCTOSITENLHO ONPEAEIATh UEeNH AeSTeTbHOCTH, TUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHUPOBAThH CBOIO JIEATEIBHOCTh, BIOMpATh Harboiee
3¢ deKTUBHBIE CLIOCOOBI pelIeHHs YUeOHBIX U MI03HABATEIbHBIX 33a4, KOPPEKTUPOBATH MPEI0KEHHBII
QJIITOPUTM JEUCTBUN NIPU BHITIOJHEHUH 33/1aHUN C YUETOM MOJYyYEHHsI HOBBIX 3HAHUN 00 M3ydaeMBbIX
00BEKTaX — BEIECTBAX U PEAKIIHSIX;

2. yMEHHWEM HCII0JIb30BaTh U aHAJM3NUPOBATh KOHTEKCTHI, TIpeJlaraeMbie B YCIIOBUH 33 IaHHIA.

[IpenMeTHbIe pe3yabTaThl

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTE€IBLHOIO COAEP)KAHUS, YCTAHOBJICHHOTO IAHHOM
MpUMEpHOil paboyeil mporpaMMoi, BBIJENISIOT: OCBOEHHbIE 00YyUYaIOTUMUCS Hay4HbIE 3HAHUS, YMEHUS U
CrocoObl AeWCTBUM, cienuuueckre i mpeaMeT Hoi obmacTu «XUMHUs, BUIBI ACSITEIbHOCTHU IO MOIY4YEHUIO
HOBOTO 3HaHUS, €0 UHTEPIIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX Y4€OHBIX U HOBBIX
CUTYaIUSIX.

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI IO FOJaM O0yYEHHS U OTpaXKatoT C(OPMUPOBAHHOCTD Y
oOyuaronuxcs CIeayoNNX YMEHHA:

8 KIIACC

1. packpvieams CMBICT OCHOBHBIX XUMUYECKHX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUUYECKUN JIEMEHT,
MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAS U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MAcCa, MACCOBAsI 10J1s1 XUMHYECKOTO
3JIeMEHTa, MOJIAPHBIN 00BEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, AJICKTPOOTPHUIIATEIIBHOCTD, CTEIICHD
OKHUCJICHUS, XUMHUYECKas PeaKiusi, TeIUIoBoH 3 pexT peakiuu, kinaccupukanus peakiuii, XuMruaeckas
CBsI3b, PACTBOP, MacCOBasl JI0JIs BEIIECTBA B pACTBOPE;

2. unnrocmpuposans B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . 11 . 1) ¥ MPUMEHATH 3TH TOHATHUS
IIpY ONKMCAHUU BEILIECTB U UX IIPEBPALLCHUI;

3. ucnonv306ams XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBIIeHUs (DOPMYIT BEIIECTB M YPABHEHUH XUMHUUYECKUX
peaKuuii;

4. onpedensims BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTETICHb OKUCIICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAICKHOCTD BEUIECTB K ONPEACTIEHHOMY KIIACCy



coenuHeHUH Mo GopMyaam; BUJ XUMUYECKOM CBsI3U (KOBAJICHTHASI K MOHHAS) B HEOPTAaHUUECKUX
COCIIMHEHUSX;

5. packpuvieams cmubicn iepuoandeckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPHOINIECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKCHUS B TIEPHOMISCKOM
CHCTEME; 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IIOCTOSHCTBA COCTAaBAa, aTOMHOMOJIEKYIIIPHOTO YYCHHS,
3aKkoHa ABOTAJIPO; ONUCHLIBAMNb U XAPAKMEPU308amb TAOIUIHYIO (POpPMY MEPHOAMYECKON CHCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3IN4aTh MOHSITUS «TJIaBHAs NoArpymnmna (Arpymima)» u «modouHas
noarpymnmna (brpymma)y, maineie u 0oJbIIMe TEPUOABI; cooOmHOCUMb 0003HAUYEHUS, KOTOPBIE HMEIOTCS B
tabimne «[lepuomudeckas cucreMa XuMudeckux 3nemMeHToB J1. . MeHeneeBa» ¢ YUCIOBEIMU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U 3apsil sapa, 00IIee YUCIo
AJIEKTPOHOB U PACHPECIICHHE UX TI0 AIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMUYECKUE FITEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKUE PEaKIiu (TI0
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

1. xapaxmepuzoeamv (OnUCbI8AMb) OOITNE XUMHUUECKIE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MTOATBEPIK/1ast OTIFICAHUE TIPUME PaMU MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUICCKIX
peaKumii;

8. mpocno3uposamsv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XHMHYSCKUX MPE BPAIICHUN B PA3JIMYHBIX YCIOBUSX;

9. ewiyuCHsIMb OTHOCUTEIHHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTFO
XAMHYECKOTO JIEMEHTA 10 (OpMYyJie COSAMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO JIUTH
PacUéThI 10 YPaBHEHHUIO XUMUYCCKOU peakIlnu;

10. npumernsimob OCHOBHBIE OTIEPALIMH MBICITUTEIFHOMN IEATEIFHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHHE,
00001IeHIE, CHCTEeMATH3aIINI0, KITACCH(UKAIINIO, BBISIBICHUE TPUYUHHO CJICJICTBEHHBIX CBS3EH — ISt
W3Y4EHHUs CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKI[Uii; €CTECTBEHHOHAaYUYHbIE METOAbI TIO3HAHUS —
HaONIOCHUE, U3MEpPEHNEe, MOICTMPOBAHUE, SKCIIEPUMEHT (PEeaTbHBIN U MBICIICHHBIN);

11. credosams mpaBuIaM MOJIB30BAHUS XUMHYECKOH IMOCYION 1 Ja00paTOPHBIM 000pYAOBaHUEM, A TAKKE
MpaBUJIaM 00paIlleHuUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMU IO BBIIIOJHEHUIO
J1a00PaTOPHBIX XUMHUUECKHUX OTIBITOB T10 TIOJIYUSHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIMIECTB (BOIOPOIA
Y KHCJIOPO/JIa), PUTOTOBIICHUIO PACTBOPORB C ONPEAEIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO
BEIIECTBA; MNIAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 10 PACHO3HABAHHUIO PaCTBOPOB
1IeJI0YeH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JaKkmyc, ¢heHoiraaer, MeTUIIOpaHX U Ip.).

9 KIIACC

1. packpvieamv cmvici OCHOBHBIX XUMUYECKUX IMOHITHI: XUMHYECKHI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD,
CTENIEHb OKUCIICHHUS, XUMUYCCKasl PEaKIiusi, XAMUUYECKasl CBSA3b, TEIUIOBOM AP (HEKT peaKiiuu, MOJIb,
MOJISIPHBIA 00BbEM, PACTBOP; SJECKTPOJIHMTHI, HEAJICKTPOIUTHI, AEKTPOJUTHICCKAS TUCCOIUAITNS,
peakIry HOHHOTO 00OMeHa, 00paTUMbIE U HEOOpAaTUMbIE PEaKIIUH, OKUCIUTEIIHHOBOCCTAHOBUTEIHHBIC
peaKIiK, OKUCIIUTEIb, BOCCTAHOBUTEb, OKHCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOITHS, aM()OTEPHOCTD,
XHUMHUYECKas CBSI3b (KOBAJICHTHAs, HOHHAS, METAJUIMUECKas ), KPUCTAJUTMYECKAs PeiIéTKa, KOppo3us
METaJJIOB, CIIJIaBbl; CKOPOCTh XUMHUYECKOH peakiinu, mpeaensHo nomyctumas koH unentparus (I11K);

2. unnocmpupo8anms B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) ¥ IPUMEHSITh 9TU TOHATHUS
IIpY ONKMCAHUU BEILIECTB U UX IIPEBPALLCHUI;

3. ucnonv306ams XUMUYECKYIO CUMBOJIMKY JJIS1 COCTaBIeHUs! ()OPMYI BEIIECTB U ypPaBHEHUN XUMUYECKUX
peaKuuii;

4. onpedensims BaJCHTHOCTH U CTENIEHb OKUCICHUS XUMUYECKHUX DJIEMEHTOB B COSMHEHHSIX PA3IMYHOTO
COCTaBa; MPUHAJICKHOCTH BEIIECTB K OMpeAeIEHHOMY KJIacCcy COeTUHEHH Mo GhopMyaam; BU
XMUMHYECKOH CBsI3U (KOBAJCHTHAs, HOHHAS, METAJUTMUECKasi) B HEOPraHUUYECKUX COEUHCHUSX; 3apsiT



MOHA TI0 XUMHUYECKOH GopmyIie; XapakTep cpebl B BOJHBIX paCTBOPAX HEOPraHMYECKUX COCAUHEHUH,
THUII KPUCTAUIMYECKON PEIETKA KOHKPETHOIO BEILECTBA;

5. packpwvleams cmulca iepuoaudeckoro 3akona Jl. . MenaeneeBa n JeMOHCTpUPOBATh €0 NOHUMAaHUE:!
ONUCHIBAMb U Xapakxmepu306ams TaOIMIHYIO GOPMY EPUOTUIECKON CUCTEMbl XUMHYECKIX
AIIEMEHTOB: Pa3NIN4aTh MOHATUS «TJIaBHAs noArpynna (Arpynma)» u «mmodounas noarpymnmna (bpymma)y,
MaJible ¥ OOJIbIINE IEPUOJIBL; COOMHOCUMb 0003HAYEHUS, KOTOPBIE IMEIOTCS B TIEPHOAMYECKON
TabJIHIIe, C YUCIOBBIMHU XapaKTEPUCTHKAMH CTPOSHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB | 3apsil
spa, 00IIIee YUCIIO AIEKTPOHOB U PACIIPENCIICHHE UX TI0 JIEKTPOHHBIM CII0SIM); 00bACHAMb 00IIIE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B IIPEesIax MAJIbIX IEPUOJ0B U
TJIABHBIX MTOATPYII C YIETOM CTPOCHHUS UX aTOMOB;

6. Kraccuguyuposams XUMIUUECKUE FITEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKUE peakiiu (TI0
YHCIIy U COCTaBY YYacCTBYIOIIMX B PEAKIIUU BELIECTB, 10 TEIJIOBOMY 3D (PeKTy, IO U3MEHEHUIO CTENEeHEl
OKHCIICHHSI XUMUYECKHUX IIEMEHTOB);

1. xapaxmepuzosamv (OnUCbIBAMb) OOITHE XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOITBEPYK/1asi OTMCAHKE IPUME paMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIINH;

8. cocmaename ypaBHEHUS DIIEKTPOIUTHIECKON JUCCOIMAIINU KHCIIOT, IEIOYeH U COJIeH; MOJTHBIE 1
COKpaIIEHHbIE YPaBHEHUS peaKluii HOHHOTO 0OMEHa; ypaBHEHHS PEeaKIIMii, OATBEPKIAI0IINX
CYIIECTBOBaHHE F€HETHUECKOM CBSA3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

9. packpvlieams CyITHOCTh OKHCIUTETFHOBOCCTAHOBHTEIBHBIX PEAKIHH MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO ajlaHCca 3TUX peaKLnid;

10. npoenosuposams cBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOEHHSI; BO3MOKHOCTH TPOTEKAHUS
XUMHYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11. viuucnams OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIO
XMUMHYECKOTO 3JIEMEHTA 10 (op MyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTD
pacuéThl M0 YpaBHEHUIO XUMUYECKOM peakiuu;

12. cnedosams mpaBuIaM MOJIB30BAaHUS XUMHYECKOH IMOCYION 1 J1a00paTOPHBIM 000pYyAOBaHUEM, A TAKKE
MpaBUJIaM 00pallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMU IO BBHIIIOJHEHUIO
Ja00PaTOPHBIX XUMHUUECKHX OTIBITOB T10 TIOJIYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa 1
YTJIEKUCIIOTO Ta3a);

13. nposooums peakuuu, NOATBEPKIAIOIINE KaUeCTBEHHBIN CO CTaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATD
OTBITHBIM IYTEM XJIOpUJ OpoMu I, HOaua, KapooHat, pocdaT, cunukar, cyibdar, THAPOKCUIUOHBL,
KaTHOHBI aMMOHHMS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpax
HEOPraHMUYECKUX BEIECTB;

14. npumensms OCHOBHBIE OTIEPALIUN MBICIUTEIBLHON ACITEIbHOCTH — aHaJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CHCTEMATH3AIUIO, BRISIBIIEHUE MPUYNHHOCIIEACTBEHHBIX CBA3EH — JUIsl H3y4YEeHHs CBOWCTB
BEIIECTB M XUMUYECKHX PEAKIIHi{; €CTEeCTBEHHOHAYYHbBIE METO/IbI TO3HAHUS — HaOII0ACHUE,
U3MepeHue, MOJCITMPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIN U MBICICHHBIN).

COAEPXAHUE YVUEBHOI'O ITIPEAMETA «XUMMA» 110 'OJAM N3VYYEHU 8 KITACC
IlepBoHaAYaAJIbHBbIE XMMHUYECKHE TOHATUHA

IIpeamer xumun. Poisib xumuu B xKu3HU yenoBeka. Tena u BemecrBa. GU3HYECKUE CBOMCTBA BEILECTB.
ArperatHoe cocTosiHME BelecTB. [[oHATHE 0 MeTOaX MO3HAHUSA B XUMUN. XUMHUS B CUCTEME HAayK . YuCThIE

BemiecTBa U cMecH . CriocoObl pa3/iesIeHus: CMecel .

ATOMEI 1 MOJICKYJIBI. Xummnueckue d7eMeHThl. CHMBOJIBI XUMHUYSCKUX JIEMCEHTOB. HpOCTLIe " CJIOKHBIC
BCIICCTBA. ATOMHOMOHCKYHHPHOC YUCHUC.



Xumudeckasi popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB.
OtHocurenbHas aToMHas Macca. OTHOCUTEIbHAS MOJIEKY/IsIpHas Macca. MaccoBast 10J11 XUMUYECKOTO
3JIEMEHTA B COCMHEHUM.

du3nuecKrue 1 XMMUUYECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH COXPAHEHUSI MaCChl
BeIIecTB. XUMHUYECKUe ypaBHeHUs. Kitaccudukanmsi XaMUIeCKuX peakiuii (COSTMHEHUS, Pa3lioKEHUs,
3aMeIIeHus).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY/ION, ¢ MpaBmiIaMu paboThI B TabopaTopuu U
npuéMamMu 00pamieHus ¢ J1abopaTOPHBIM 000PYIOBAHUEM; U3YUCHUE U ONMCAHUE PU3NICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB; HAOM0AeHNEe GU3NIECKUX (TUIaBJICHHE BOCKA, TasTHUE JIbJA, PACTHPaHHE
caxapa B CTYyIIKE, KHIIEHUE U KOHJIEHCAIlUsI BOJIbl) 1 XUMUYECKHUX (TOpEHNE CBEUYH, TPOKATIMBAaHNUE METHOMN
IIPOBOJIOKH, B3aUMOJIEMCTBHE MeJla C KMUCIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XUMHMUYECKUX peakluii (pa3yioKeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau (1) mpu HarpeBanuu, B3auMoiciicTBUE xene3a ¢ pactBopom conu meau(1l));
M3Yy4EHHE CIIOCOOOB pa3/iesieHnsl cMecel (¢ OMOIIbI0 MarHuTa, (pUIbTpOBaHUE, BbIIAPUBAHUE, AUCTUILIALIUSA,
Xpomato rpadus), NpoBeCHUE OUNCTKY OBAPEHHOM cOJIN; HAOI0IEHUE U ONUCAaHUE Pe3yJIbTaTOB
MIPOBEJICHUS OTIBITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl; CO3/IaHUE MO/IeJIel MOJIEKYIT
(1IapocTep;KHEBBIX) .

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciaopoa — anmeMeHT u mpocToe BemecTBo. Haxoxaenue
KHUCIIOpO/ia B IIpHpoie, (U3NYECKUEe U XUMUYECKHe cBOMCTBa (peakiuu ropenus). Oxcuapl. [lpumenenue
kuciopoaa. CriocoObl MOTydeHUs! KUCIOpo/ia B JIabOpaTOpUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinoposa B
npupojae. O30H — aIoTpornHas Mou(pUKaLKs KUCIOPOIa.

TennoBoil 3¢ ekt XuMHUECKON peakinu, TEPMOXUMHUYECKUE YPaBHEHUS, K30 U SHIOTEPMHUUECKHUE PEAKIIHH.
TomnuBo: yroib u MeTaH. 3arpsi3HeHHE BO3/yXa, YCHJIEHHE TapHUKOBOTO 3PdeKTa, pa3pylieHHe 030HOBOTO
cI1o4 .

BOI[OpOI[ — DJIEMCHT U ITPOCTOEC BCUICCTBO. Haxoxcz[eHHe BOJIOpO/Ja B IIpHUPOJC, (bI/IBI/I‘ICCKI/IC U XUMHYCCKUC
CBOﬁCTBa, IIPUMCHCHUC, CIIOCOOBI IOJIy4CHUA. CocraB KHCJIOT U COJIEH .

KomnuecTo BemiecTBa. Mosb. MossipHas Macca. 3akoH ABoraapo. MossipHblid 00béM razoB. Pacuérer o
XUMHYECKUM YPaBHEHUSM.

duznyeckue cBoiicTBa Bojabl. Bosa kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI.
Pacmeopumocmp sewyecms 6 6ode.t Maccopas 0/ BEIIECTBA B pacTBOPe. XUMHUECKHE CBOHCTBA BOJIBI.
CocrtaB ocHoBaHuil. Posib pacTBOpOB B pUpPOJE U B )KU3HU UYeToBeKa. KpyroBopoT BOJIbI B IPUPOIE.
3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukarus Heoprannueckux coeaunenuid. Oxcuapl. Kimaccudukanust okcuaoB: coiaeodpasyroniue
(ocHOBHBIE, KUCIOTHBIE, aM(pOTEepHBIC) U HecoseoOpa3yromue. HomeHknatypa okcuaoB (MexXIyHapoaHas U
TpuBUanbHasH). Du3nuveckre U XMMHUECKHEe CBOICTBa OkcuIoB. [lomydenue.

OcnoBanus. Knaccugukaius ocHOBaHUI: MIENOYM U HEPACTBOPHMbIE OCHOBaHMs. HoMeHKkIaTypa ocHOBaHUI
(MexryHapoHas ¥ TpuBUaibHas1). PU3NYECKUE U XUMUUYECKUE CBOIICTBA OCHOBaHMM. [Tomydenne ocHoBaHMil.



Kucnotsl. Knmaccudukanus kucinot. Homenknarypa KucioT (MexIyHapoaHast ¥ TpuBHaibHas). Puzndeckue u
XUMHUUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa cosieit (MexayHapoiHas U TpuBHANIbHAs ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA COJIEH.
CriocoObI MoJTydeHus COJIeH.

I'enermueckas CBA3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IH@HI/Iﬁ.

XUMHUYECKUH dKCIIEPUMEHT: KaYECTBEHHOE OIIPENIEIIEHUE COAEPKaHUs KUCIOPOJa B BO3yXe; IIOJIY4YECHHUE,
cobupaHue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOMIOAEHHE B3aUMOACHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BO3HUKHOBEHUS U MPEKpaIleHus ropeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB U ONIMCaHHUE UX CBOWCTB; MOIy4eHHEe, COOMpaHKe, pPaclO3HaBaHUE U U3ydEHHE CBOMCTB BOJIOPOJA
(ropenue); B3aumoericTere Bogopoaa ¢ okcuaoM mean(Il) (Bo3MoKHO HCI0JIb30BaHUE BUJIEOMATEPHATIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIE0BaHNE OCOOEHHOCTEH pacTBOPEHUSI BELLIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONPEIEIEHHON MacCOBOM J0JIeH paCTBOPEHHOTO
BEIIECTBA; B3aUMOJECUCTBHE BOJbI C METAJUIaMU (HaTPUEM M KaJibllMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); ONIPEICIIEHUE PACTBOPOB KUCIOT U LIEJIOUEH ¢ IOMOIIBIO0 HHINKATOPOB; UCCIIEIOBAHHE
00pa3110B HEOPraHUYECKHUX BEIIECTB pa3 JUYHBIX KJIACCOB; HaOI0/IeHUE U3MEHEHUS OKPACKU WHIMKAaTOPOB B
pacTBopax KHCIOT U IIesloueii; u3ydyeHue B3aumoeictsus okcu ja menu(Il) ¢ pactBopom cepHON KUCIOTHI,
KHCJIOT ¢ METaJUIaMH, PEaKIIMA HEUTPAIN3aliy; TI0OJy4eHUE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHUE OJTHOTO
MeTaJula APYriuM U3 pacTBOPa COJIM; PELICHHE YKCIIEPUMEHTANIBHBIX 3a/1a4 [0 TeMe «BakHel1ue Kinaccsl
HEOPraHUYECKUX COEIUHEHUID).

Ilepuoauyeckuii 3aK0H M MepUOAMYECKasi cucTeMa Xxumnyeckux 3emMeHToB /I, U. Menaeneena.
CrtpoeHue aToMOB.

XumMuueckasi cBsizb. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

HepBHG IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XHUMHUYECKHUX dJieMeHTOB. [lonarue o rpymmnax CXOAHBIX 3JICMCHTOB
(H_IGJ'IO‘{HBIG H ICJIOYHO3EMEIIbHBIC METAJIJIBI, I'aJIOTCHBI, MHEPTHBIC I'a3bl. :‘)HGMGHTBI, KOTOPEIC 06pa3y}0T
aM(bOTepHBIe OKCHUAbI U TUAPOKCHUDI.

[Tepuoanueckuit 3akoH. [Tepuoanueckas cuctema xumMmudeckux aemeHToB J1. M. MenneneeBa. Buabl Tabmutibr
«IIepuoanueckas cucrema xumudeckux 3yeMeHToB [ . . Menneneesa» . [lepuoasl u rpynisl . Pu3ndeckuit
CMBICJI IOPSAAKOBOTO HOMEPA, HOMEPOB MEPU OJ]a U TPYIIIIBI JJIEMEHTA .

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbIX 20 XUMUYECKHX AIIEMEHTOB nepuoandeckoit cucreMsl [l. M. MenneneeBa. XapakrepucTuka
XMMHUYECKOTO AJIEMEHTA 10 ero MOJOXKEHUIo B nepuoanueckoil cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajuyca aTOMOB XUMUYECKUX AJI€ MEHTOB, METAJUIMYECKUX U HEMETALINYECKUX
CBOJCTB IO TpyNIaM 1 MepuoiaM. 3Ha4E€HUE MEPUOINIECKOrO 3aKOHA U NEPUOANUECKON CHCTEMBbl XUMUYECKHUX
JJIEMEHTOB JJI pa3BUTHUA HAyKu U nipaktu ku . 1 . 1 . MenaeneeB — yd€HBIN U I'PaXKJaHUH .

QHGKTpOOTpI/II_[aTeJ'ILHOCTB XHMHYECKHUX 3JIEMEHTOB. XMMHUYE CKasl CBS3b (I/IOHHaH, KOBAJICHTHAsA MOJIApHAA U
KOBaJICHTHas HCIIO J'ISIpHaSI). Crenens okuciaeHus. OKHCINTEIbHOBOCCTAHOBUTEIIBHEIC pCaKkIuu. Hpoueccm
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIH.



XUMUYECKUH KCTIEPUMEHT: U3y4eHUE 00pa3IoB BEIIECTB METAJ JIOB M HEMETAJIOB; B3aUMOJACHCTBHUE
TUIPOKCUIA LIMHKA C PACTBOPAMHU KHMCJIOT U ILIEJI0YEH; IPOBEACHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIX pEAKLUi (TOPEHUE, PEAKLIUU PA3JI0KEHUSI, COCTUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCA Yepe3 UCIOIb30BaHUE
KaK OOIIMX €CTECTBEHHOHAYYHBIX TIOHATHHA, TaK ¥ IOHATHH, SBISIFOIINXCSA CHCTEMHBIMU JIJIS1 OT/IEIBHBIX
IIPEIMETOB €CTECTBEHHOHAYYHOIO LIUKJIA.

OO0mue ecTeCTBEHHOHAYYHBIC MIOHITHS: HAYYHBIN akT, TUTIOTE3a, TEOPHSs, 3aKOH, aHAIN3, CHHTE3,
KJaccuukaius, nepuoaNIHOCTb, HAOIIOICHHE, SKCTIEPUMEHT, MOJICTUPOBAHHUE, U3MEPEHUE, MO/IENb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PATHOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUYECKUH 3apsifl, BEIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PU3NUECKUe BETUINHBI,
eAMHUIBI U3MEPEHUSI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOITaeMble, TOTIITNBO, BOJHBIC
pecypcHI .

9 KIIACC
BemecTtBo 1 XUMHYeCKas peaKuus

[Tepuonunueckuii 3akoH. [leprnoanueckas cucrtema xumuueckux aiemeHToB J[. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMUUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJIHs,
KaJIBIIMS ¥ KX COSAMHEHUI B COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B ITEPHOINYECKON CUCTEME M CTPOCHUEM
ux atoMoB. CTpoeHHe BelecTBa: BUABl XUMUYCCKOHN CBS3U. THIBI KPUCTAUTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT THUIIA KPUCTAIUIMUECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHAPOAHAS U TPUBUAIbHAS). XUMHUECKUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PA3TUYHBIM KJIaccaM HEOPraHMYECKUX CO €AMHEHUN, TeHEeTUYeCKas CBI3b
HEOPraHMYECKUX BEIIECTB.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKHUX peaKHI/Iﬁ 110 pa3JIM4YHbIM IIPU3HAKaAM (HO YHUCJIYy U COCTABY Y4aCTBYIOIIUX B
pCaKknuu BEUICCTB, 110 TCIIJIOBOMY 3(1)(1)CKTy, 10 U3MEHEHUIO CTeCHEN OKHUCICHUS XUMHYECKUX 9JIEMCHTOB, I10
O6paTI/IMOCTI/I, o y4aCTuro KaTaJ'II/I3aTOpa). DK30 U OHAOTECPMHUYCCKUC PCAKIIUH, TCPMOXUMHUYCCKUC YPABHCHUA.

[TonsiTue o ckopocTH XuMHu4yeckoit peakuuu. [ToHsTue 06 06paTUMBIX U HEOOPATUMBIX XUMUYECKUX PEaKIHIX.
[ToHsITHE 0 TOMOTE€HHBIX U T€TEPOTEHHBIX peakuusx. [lonamue o xumuueckom pasnogecuu. Paxmopeol,
gnUAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyul U NON0NHCEHUE XUMUUECKO20 PABHOBECUSL.



MexaHu3M OKHCIUTEIILHOBOCCTAHOBUTEIIHLHBIX peaKuHﬁ (E)JIeKTpOHHBIf/'I 0aaHC OKHACIUTEIBHO-
BOCCTaHOBUTEJIBHON PEAKILIMH).

Teopus 31eKTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTnoHsl, aHMOHBL. MexaHu3m
JMCCOLIMAIIMU BEIIECTB € Pa3JINYHBIMU BUJAMH XUMHUYECKOH cBsA3U. Crenenpb aucconuanu. CUIbHbIE U
ci1abbIe SIEKTPOITUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MpOTEKaHUs peaKIuii HOHHOTO 0OOMEHa, MOJIHBIE M COKPAIIEHHbIE HOHHBIE
ypaBHeHuUs peakuuii. CBoiiCcTBa KUCIIOT, OCHOBAHUH U COJIEM B CBETE MPEACTABJICHUN 00 JIEKTPOIUTHUECKON
aucconuanuu. KauecTBeHHbIEe peakuu Ha UOHBI . [lonamue o eudponuse conei .

XUMHUYIEeCKUMN OKCIICPUMCHT: O3HAKOMIICHHUEC C MOJCIISIMU KPHUCTAJTIIITMYCCKUX pCHIéTOK HCOPTaHNYCCKNX BCUICCTB
— METaJVIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0’KHbBIX BELIECTB (XJIOpHUIa HATPUs); UCCIIEe0BaHUE
3aBHUCHUMOCTHU CKOPOCTU XUMHYECKOH pCaKkuu oT BOSHGfICTBI/ISI Pa3JIMIHBIX q)aKTOPOB; HUCCIICAJOBAHHUEC
3NIEKTPONIPOBOTHOCTH PACTBOPOB BEILECTB, MPOIecca JUCCONNAINI KHCIIOT, IesIoueil u cosei (BO3MOKHO
WCTIOJIb30BaHNE BUICOMATEPUAIIOB); IIPO BEACHUE OMBITOB, WILTFOCTPUPYIONINX MPU3HAKA MPOTEKAHUS PEaKIIUit
MOHHOTO oOMeHa (00pa3oBaHKe OcajIKa, BbIJIEICHHE ra3a, 00pa30BaHKE BObl); ONBITOB, WILTIOCTPUPYIOIIUX
MIpUMEPbI OKUCIIH TeIbHOBOCCTAHOBUTENBHBIX peaklUi (TOpeHre, peakliuy pa3iokKeHHsl, COeTMHEHNS);
pacCrmo3HaBaHUC HECOPraHMICCKUX BEIIECCTB C IOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCIICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 .

HeMmeTtanasl u ux COoeMHECHU A

OO6mras xapakTepucTuka raoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIICHUS.
Crtpoenue u pu3HUeCKre CBOMCTBA MIPOCTHIX BEIIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA HA TIPUMEPE
xJiopa (B3aMMOJEHCTBHE ¢ METaJUIaMH, HEMETaJlIIaMH, iesiouaMiu). XiopoBogopo . CossiHas KUciIoTa,
XMUMHYECKHE CBOMCTBA, MOJIydeHue, MpuMeHeHue. JleiicTBre xjiopa U XJIOpOBOIOPOAa Ha OPraHU3M UYEJIOBEKa.
Baxueiimme Xaopuabl U UX HAXO0KIECHUE B IPUPOJE .

O6mas xapakrepuctuka aneMeHToB VIArpymmbl. OcOOEHHOCTH CTPOCHHUSI AaTOMOB, XapaKTepHbIE CTEIIEHU
OKHUCJICHUS.

Crpoenue u ¢pusndeckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJUNIOTPOIHbIE MOIU(DUKALIUN
KHCIIOpO/1a U cepbl. XUMUYECKHUE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUIOB. CepHas KUCIOoTa, GU3nYecKue 1
XMUMHYECKHE CBOMCTBA (0011e KaK MPeICTaBUTENS Kilacca KUCIOT U crienupuieckre). XuMUYEeCKHe PeaKini,
JeKalre B OCHOBE MPOMBILIUIEHHOTO cr1oco0a NMoaydeHus cepHoit kucnoThl. [Ipumenenue. Conu cepHOi
KHCIIOTBI, KAUeCTBEHHAs peakius Ha cyabhaTnoH. HaxoxaeHue cepbl U €€ coeIMHEeHUI B IPUPO/IE .
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COSMHEHUSIMU CePhI (KUCIOTHBIC JOKIH, 3arpsi3HEHHE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHUS .

O6H_[a$[ XapaKTECpUCTHUKaA 3JICMCHTOB VAprTIHLI. OcoOeHHOCTH CTPOCHUA aTOMOB, XapPAKTCPHBIC CTCIICHU
OKHCJICHHA.

ABOT, pacnnpoCTpaHCHUC B IPUPOAL, (1)I/I3I/I‘leCKI/Ie U XUMHUYECKHE CBOMCTRA. prrOBOpOT a30Ta B IpHUPOAC .
AMMI/IaK, €ro (1)I/I3I/I‘leCKI/IC U XUMHWYCCKHC CBOﬁCTBa, IMOJIYYCHUC U ITPUMCHCHUC. Comm AMMOHMUA, UX
(pI/ISI/ILICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, IIPUMCHCHHUC. KauectBennas peaKknus Ha HOHbBI AMMOHUS. A3oTHas
KHCJIOTa, eé MOJIY4YCHHUC, (I)I/ISI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA (06H_II/IC KaK MpeACTaBUTECIIA KJIaCCa KHUCJIOT U
CHCL[I/I(I)I/I‘-ICCKI/IC. Hcnons3oBaHue HUTPATOB U CoJIel aMMOHHS B Ka4€CTBE MHHCPAJIIbHBIX YI[OGPGHHIZ.



XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOLEH Cpebl COEIMHEHUAMU a30Ta (KUCIOTHBIE JIOKIH, 3arpsi3HEHUE
BO3]lyXa, [I0YBBI U BOJIOEMOB).

docdop, amnmorponHbie MogubUKauu hocdopa, huzndeckne u xummuueckue croiictea. Okeun pochopa(V) u
docdopHas Kkucnora, U3NIECKHEC U XUMHUIECKHUE CBOMCTBa, mosrydeHue. Mcmnonb3oBanue hocdaroB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka aeMeHToB [V Arpyibsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTECIICHU
OKHCIICHHS .

VYriepon, amioTpomnHbie MOAU(GUKAIINHT, PACIIPOCTPAHEHUE B PUPOJIe, (GU3MUECKUE U XUMUYECKUE CBOMCTBRA.
AncopObuus. KpyrosopoT yriepona B npupojae. OKCuabl yriepoja, ux Gu3n4ecKkue 1 XUMUIECKHUEe CBOMCTBA,
HCfICTBI/IG Ha )XUBBIC OPraHU3Mbl, IIOJTYYCHHUEC U IIPUMCHCHHUC. DKOJIOTHYECKUE HpO6HeMI>I, CBA3aHHBIC C
okcusom yriepoaa(I1V); runoresa rio6anbHOTrO MOTETUICHUS KJIMMaTa; TapHUKOBBIN 2 dekT. YroapHas
KHMCJIOTa U €€ COJIHM, UX (1)I/ISI/I‘~I€CKI/I€ U XUMHWYCCKUEC CBOI\/JICTBa, MOJIYYCHUC U ITPUMCHCHHUC. KauectBennas
pCaKkiusd Ha Kap6OHaTI/IOHI)I. Wcnonp3oBanue Kap6OHaTOB B 6I>ITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJIbCKOM
XO35UCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCMHEHUSX yrieposa (MeTaH, 3TaH, dTHIJICH,
alleTUJIEH, 3TaHOJI, TJUIEPUH, YKCYCHAsl KUCII0Ta). Mx cocmas u xumuueckoe cmpoenue. Ilonstue o
OMOJIOTMUECKH BaXXHBIX BEIIECTBAX: KUPaX, OCNKax, yriaeBoJaX — M UX POJIA B KU3HH YEJIOBEKA.
MamepuanbHoe eOuHCmM80 opeaHUyecKux U HeOp2aHu4ecKUx cOeOUHeHUlI.

Kpemnnii, ero ¢puznueckre 1 XMMUIECKHE CBOMCTBA, MOJIyueHHEe U TpuMeHeHne. CoeTuHeHus KpeMHUS B
npupojie. O6mue npecrapienus 06 okcuae kpeMaus(IV) u kpemaneBoit kuciaore. CHIMKATBI, UX
HCI0JIb30BaHUE B OBITY, MEIULIMHE, TPOMBILIIICHHOCTH. BajicHeliuue cmpoumenbHble MAmepuansl: Kepamuxda,
cmekio, yemenm, bemoH, xcene3obemoH. [lpobnemvl be3onacno2o ucnonb308aHUs CMpPOUMETbHbIX
Mamepuanos 8 NOBCEOHEGHOU HCUSHU.

XUMUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3li0B HEOPraHMUECKUX BEIIeCTB, CBOMCTB COJITHON KUCIIOTHI;
MIPOBE/ICHUE KaUeCTBEHHBIX PEAKIIMI HA XJTIOPUIUOHBI U HAOIIOIEHNE TPU3HAKOB UX MPOTEKAHUS; OIIBITHI,
oTpaxaromue (Gu3nuecKre 1 XuMUYeCKHe CBOWCTBA TaJIOTEHOB U UX COSAMHEHUHN (BO3MOKHO HUCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJI0pUA0B (TaJOreHHI0B); 03HAKOMIIEHHE ¢ 00pa3iiaMu cepbl
U e€ coeIMHEHUAMH (BO3 MOKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); HaOII0IeHUE TIpoliecca 0OyTrIuBaHUS
caxapa I1oJ| IeiCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; U3y4eHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOMN
CEpHOM KUCIIOTHI, TIPOBEACHUE KAaUeCTBEHHOU peakiuu Ha Cyab(aTHoH 1 HAOII0IeHEe TpU3HaKa e€
MIPOTEKAHUS; 03HAKOMJICHHE ¢ (PM3NYECKUMU CBOWCTBaMU a30Ta, (pocdhopa 1 ux coequHeHH (BO3MOKHO
MCI0JIb30BaHKE BUEOMATEPHAIIOB), 00Opa3amMu a30THIX U GochopHbIX yrnoOpeHuit; momydenue, cooupatue,
pacrno3HaBaHHe U U3Y4YE€HHE CBOMCTB aMMHaKa; MPOBEACHNE KAYECTBEHHBIX PEAKIUil HA HOH aMMOHUS U
dbocdaTHoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHUS, B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C
MeJIbI0 (BO3MOKHO HCIIOJIb30BAHHUE BUJICOMATEPHUAIIOB); U3YUYE€HUE MOJIETIeH KPUCTANTNYECKUX PEIIETOK
anMasa, rpadura, ¢ysiepeHa; 03HaKOMIIEHUE C MPOLIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YTTIEM U YCTPOWCTBOM MPOTHUBOra3a; MoJydeHrne, cCoOupaHue, pacrio3HaBaHUE U U3yUeHUE
CBOMCTB YTJIEKMCIIOTO ra3a; MPOBECHIE KaueCTBEHHBIX peaKllnii Ha KapOOHAT M CHIIMKATUOHBI U U3yYCHHE
MIPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C MPOAYKIIMEN CHIIMKATHON MPOMBIILIEHHOCTH; PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelnme HeMeTaibl 1 UX COEAUHEHUS.

MeTa/jIbl 4 HX COeAMHEHUS



OOm1ast XxapakKTepUCTUKAa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH UX MOJIOKECHHUS B
IIEPUOINYECKON cUCTeMe XUMHUecKuX 3ineMeHToB JI. Y. MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTajuIoB. MeTtanudeckast CBsI3b U METAJNINYECKAsl KpUCTaInyecKasi peliéTka. DIEKTPOXUMUYECKUM psij
HaNpsHDKEeHUN MeTauioB. PU3NUECKUE U XUMUYECKHE CBOICTBA MeTauioB. O0IIe criocoObl MOTyYeHHsI
MeTayuioB. [ToHsTHE O KOPPO3UK METAJIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT KOppo3uu. CIuIaBbl (CTab,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[I{esr0uHbIE METAIIBL: TTOJIOKEHUE B IEPUOINYECKON cUCTEME XUMUYECKUX deMeHToB /1. 1. Menneneesa;
CTPOCHHE UX aTOMOB; HAX0XkACHHE B Mpupoae. Pu3nueckre 1 XMMUUECKHE CBOMCTBA (Ha MpuUMepe HaTpusl U
Kanus ). OKCUABI U THAPOKCUJIBI HATPUS U Kanusl. [I[puMeHeHne menoyHbIX METaJIOB U UX COCTMHEHUM.

[IenoyHo3eMenbHbIE METAJIbl MATHUI M KaJIbLIUI: TOJIO’KEHUE B IEPUOINYECKON cHCTEME XUMUYECKUX
anemenToB JI. . MenpeneeBa; CTpoeHrEe HX aTOMOB; HAX0XKJICHHE B pupoae. PU3NUECKUEe U XUMHUYECKHE
CBOMCTBa MarHus M Kajuplus. BaxHeime coequHennst Kablus (OKCHUI, TUIPOKCH, coiin). JKECTKOCTh BObBI
1 CIOCOOBI €€ yCTpaHEeHHUSI.

AJOMUHHIL: TTOJOKEHUE B IEPUOINYECKON cucTeMe XuMuieckux anemeHToB . M. Menpaeneesa; crpoenne
aToma; HaXxoXJeHue B mpupoje. Pu3ndeckrne 1 XUMUIECKUE CBONCTBA amoMUHMSA. AMGBOTEpHBIE CBOICTBA
OKCHJIa ¥ THAPOKCHIA AITFOMUHMUSL.

Kenes3o: monoxxeHue B NepHOINYECKON cucteMe Xumudecknx aiueMenToB . M. MenneneeBa; ctpoeHue atoma;
HaXO0XICHHUC B npnpo;le. d)mnquKne U XUMHUYCCKHUEC CBOfICTBa JKeJie3a. OKCI/II[I)I, FI/I)IpOKCI/I,Z[I)I " COJIn
xene3a(ll) u xeneza(Ill), mx coctas, CBOMCTBA U TIOJTyYEHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAIJIOB U CILIABOB, MX (M3UYECKUMHU CBOMCTBAMHU;
W3yUYeHHE PE3yIhTaTOB KOPPO3UH METAIUIOB (BO3MOYKHO HCIOJIH30BAHUE BHICOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMO/ICHCTBYSI OKCHJIA KAJTBIIUS M HATPUs C BOJIOH (BO3MOXHO HCIIOJIb30BaHHE BUICOMATEPHATIOB);
HCCIIe/IOBAaHUE CBOMCTB KECTKOM BOJIBI; MPOIIECCa TOPEHUS JKele3a B KUCIIO poje (BO3MOXKHO HCIIOJB30BaHHE
BHJICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAUECTBCHHBIX PEaKIUil Ha MOHBI (MAarHHS, KAIbIUs, ATFOMIUHHS,
nuHka, xxenesa(ll) u xenesa(lll), meau(Il)); HabmroaeHne U oTMCaHUE TIPOIIECCOB OKPAITMBAHMS TUIAMEHU
MOHAMU HATPHSI, KAIHS U KaJIbIUs (BO3MOYKHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIICIOBAaHHE
aM(OTEPHBIX CBOMCTB IMIPOKCUIA ATFOMUHUS ¥ THIPOKCUIA ITUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337134 I10
TeMe «BakHeHIIMe METauTbl ¥ X COCAMHEHHSD .

XuMHUSA 4 OKPYKaKIas cpena

HoBble MaTepuanbl U TeXHOJIOTHU. BeliecTBa 1 MaTepralibl B TOBCEAHEBHOM JKM3HU YEJIOBEKa. XUMUS U
310poBbe. bezonacHoe ncnoib30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mo Mo1p mpu
XUMHUYECKUX 0KOTraxX U OTpaBieHUsIX. OCHOBBI 3KOJIOTH YECKOW rpaMOTHOCTH. XHMHYECKOE 3arps3HCHHE
OKpYy:Karolei cpesl (mpenenbHas fonyctumas konuentpainus semects — [1/IK). Pons xumuu B perenun
9KOJIOTHUYECKHUX TTPOOIeM.

ITpupoiHBIE HICTOYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX NEPEepPabOTKU, UX POJIb
B OBITY M POMBIIIIEHHOCTH .

XUMHUUECKUH 3KCIIEPUMEHT: H3yueHHe 00pa31i0B MaTepHaoB (CTEKIIO, CINIAaBbl METAJIOB, TOJMMEPHBIE
MaTepHabl).

MexnpeamerHbie CBA3U



Peanu3zanus MeXnpeaMETHBIX CBA3EH IPU U3yYEHUU XUMUU B 9 Kilacce OCYILIECTBIISIETCS YEPE3 UCII0JIb30BaHHE
KaK OOIINX €CTeCTBEHHOHAYYHBIX TIOHATHH, TaK ¥ IOHATHH, SBJISIOIINXCSA CUCTEMHBIMU JJIS1 OT/IEIBHBIX
IIPEIMETOB €CTECTBEHHOHAYYHOTO LIUKJIIA.

OO01mue ecTecTBeHHOHAYYHbBIE TIOHITHS: HAYYHBINH (DaKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHAIIU3, CUHTES,
KJTacCU(UKAIUs, IEPUOUY HOCTh, HAOIIOCHHE, SKCIICPUMEHT, MO ICTTMPOBAaHUE, H3MEPEHUE, MOJICITb,
SIBJICHUE, MTAPHUKOBBIN d(PPEKT, TeXHOTIOTHA, MaTepraiibl. DU3nKa: MaTepHsi, aTOM, JIEKTPOH, TPOTOH,
HEUTPOH, HOH, U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKHUI 3aps]l, IPOBOJHUKH, TIOJIYITPOBOIHUKH,
TMDJICKTPUKH, (POTORIEMEHT, HHIUKATOP, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3,
pacTBOp, paCTBOPUMOCTbD, KPUCTALTNYECKAS PEIIETKA, CIUIABhI, PU3NICCKUE BEIIMYMHBI, CTMHUIBI N3MEPCHHS,
KOCMHYECKOE IMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa, s3kocucreMa, MUHEpaibHbIE Y0OPEHUsI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA .

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, TIOJIE3HBIE UCKOIIaeMble, TOIIITUBO, BOJIHBIC
peCypCHI.

Ka.ﬂeH}IapHO-TeMaTI/I‘IeCKOC IMJIAHUPOBAHUEC 110 XUMHUH 8 kiacc

2 yaca, 68 yacos

No | Paznen. Tema ypoka Kon- | Mara Hcnonv3zosanue
BO MIPOBECHUS
4acoB obopyoosanusn
«Touka pocma

Tema 1. XuMusi — BaskHasl 00J1aCTh €CTECTBO3HAHUSA
U NIPAKTHYECKOI 1eSITeJIbHOCTH YejioBeKa (S 1)

1 [Ipeamer xumun Poib XuMuU B KU3HH YeoBeka. Xumus | 1
B cucTeMe HayK. MeTo bl M03HAHUSI B XUMUHU.

2 3HAKOMCTBO C TIpaBUJIaMHU 0€30MaCHOCTH U NTPpUEMaMHU 1 [udposas
paboTel B xuMHU4eckoi adopatopun. [Ipaktnyeckas naboparopus
pabora: RELEON
Ne 1. IIpaBuiia paGoThl B 1aOOpAaTOPUH U MIPHUEMBI [udpooii gaTunk
oOpaitieHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM TeMIIepaTypbl

CnuproBka Cpeua.

3 Tena u BemecTa 1

4 dusnueckue cBOMCTBA BelleCTB. ArperatHoe coctosiaue | 1
BEIIECTB .

5 Yucrtele BemecTBa U cMecu. CriocoObl pa3iesieHust 1 [Tudposas
cmeceil. [IpakTnueckas padoraNe 2. Paznenenue nabopaTopHus

cMmecel (Ha mpuMepe OYMCTKHU MIOBAPEHHOM COJIN) RELEON




Tema 2. BemiecrBa

U XUMNYECCKHUEC PCAKIUH

(15u)+lyu
6 ATOMBI ¥ MOJIEKYJIbl. X UMUYECKHUE DJIEMEHTHI 1
7 3HaKu (CUMBOJIbI) XUMUYECKUX JIEMEHTOB 1
8 [Ipocteie u cnoxHbIe BelecTBa. ATOMHOMoOJIEKysipHoe | 1
YYEHHE.
9 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1
XUMHYECKUX JICMCHTOB
10- | 3akon mocrosiHCTBa cocTaBa BemecTB. OTHOCUTEIIbHAS 2
11 | atomuas macca. OTHOCUTENbHASI MOJICKYJISIPHAS Macca .
12 | MaccoBas 10t XMMHYECKOTO 3JIEMEHTA B COSIUHEHUN 1
13 | ®usuveckne U XUMHUYECKUE SIBICHUS 1
14 | Xumuueckas peaxius. [IpusHaku 1
Y YCIIOBHS MIPOTCKAHUS XUMUICCKHIX PEaKIIHA
15 | Xumudeckue ypaBHEHHUsI 1
16 | Tumbl XuMUYeCcKUX peakiuid. Peakmusi coeTMHeHNs 1
17 | Peaknus paznoskeHus 1
18 | Peakuus 3zamernienus 1
19 | Peakuus oOmena 1
20 | 3akoH coxpaneHus macchl BemectB. M. B. JlomonocoB 1 BECHI
— Y4€HBIH SHUUKIIOTEIUCT. TEXHOXHUMHUYECKHE
WM 3JIEKTPOHHBIE;
cBeya; Kojba
wiockononuas 250
MJT; JIO’KKA TSI
CKUTaHus
BEIICCTB
21 | KonrpomnwHas padorta Ne 1 1
Tema 3. Bo3ayx. Kuciiopoa.
Oxcuabl
(59
22 | Bo3oyx — cmech ra3zoB. CocraB Bo3nyxa Kucnopog — 1
AJIEMEHT U IPOCTOE BemecTBO. O30H — aJNIOTpOINHAas
MOAU(HUKAIUS KUCIOPOIa
23 | Haxosxnenue Kuciopoja B mpupojie, pusndeckue u 1
XMUMHUYECKHE CBONCTBA (pEaKIuu OKUCIEHUS, TOPEHUE.
ITonsitre 06 okcugax
24 | Crioco0Obl noMydeHHs KUCIopo/ia B 1abopaTopuu U 1

MPOMBIIIJIICHHOCTH. HpI/IMCHCHI/IC KHCJIOpOJa.




[IpakTuyeckas pabora

Ne 3. Ilosmyuenue u cobupaHue KUCI0poa, U3yueHue
€ro CBOWCTB.

25 | TemmoBoii 3¢ (heKT XUMHUECKON peaKIiH, TOHITHE O 1
TEPMOXUMHUYECKOM ypaBHEHUH, K30 H
SHIOTEPMHUYCCKUX PEAKITUIX
26 | TommuBo (yroyib U MEeTaH). 3arps3HCHHUE BO3/yXa, 1
CIIOCOOBI €ro MPE0TBPAICHUS. Y CHIICHUE TAPHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CJIOS .
Tema 4. Bogopoa. CoctaB KHCJIOT M coJieii (5 1)
27 | Bogopon — »ieMeHT U MPOCTOE BEMIECTBO 1
28 | Haxoxxnenue B mpupoze, Gpuzndeckue U XUMHIECKHE 1
CBOICTBa (Ha IpUMepe B3aUMOJICHCTBUS C HEMETalla MU
Y OKCHJIaMU METAJIJIOB
29 | [Ipumenenue, CrocOOBI MOTYUIESHUS BOJIOPO/IA. 1
[IpaxTrueckas pabota Ne 4. [Tonyuenue u cobupanue
BOJIOPO/Ia, U3YUYECHHE €TI0 CBOMCTB
30- | CocraB KHCTOT U coJeit 2
31
Tema 5. KosimuecTBeHHbIe OTHOLIEHUS] B XUMMH
(49)
32 | KommuectBo BemiectBa. Mok, MosisipHast Macca 1
33 | 3akon ABoraapo. MoJsapHBIi 00BEM Ta308B . 1
34- | PacuéTbl MO XUMHUYE CKHUM YPaBHEHUSIM. 2
35
Tema 6. Boaa. PactBopbl. ITonsitue 00 ocHoBanusix (5
49)
36 | ®usnueckue cBOICTBA BOABI. AHAJIN3 U CUHTE3 — 1
METO/Ibl U3yYCHHUSI COCTABA BOJIbI.
37 | XuMu4ecKue CBOMCTBA BOJIbI (PEaKIUK ¢ METaJUIaMH, 1
OKCHJIAMH METAJUIOB ¥ HEMETAJLIIOB
38 | CocraB ocHoBanwuii. [loHssTHE 00 MHAUKATOpAX 1 [udposas
nabopaTopus
RELEON
[Tudposoii pH.
HITaTUB C 3AKUMOM;
AT XUMHYECKUX
CTaKaHoB (25 mn);
MIPOMBIBAJIKA
39 | Boaa kak pactBopurens. PactBopel. PactBopumocTh 1 npuOOp I OTIBITOB

BCIICCTB B BOJAC. HpaKTI/I‘-ICCKaH pa60Ta:

C JJICKTPUYICCKHUM
TOKOM; HCTOYHHUK




Ne 5. IIpuroroBiieHHE PaCTBOPOB € OIIPEAEIEHHON
MAacCOBOM J0JIE pacTBOPEHHOTO BEILIECTBA.

IIOCTOSIHHOTO TOKa:!
pOOUpPKU — 2 IMIT.
IIPOHYMEPOBAHHbIE;
JTyYUHKA;
CIIUPTOBKA,

npoOKku — 2 T,
HUHIET

40 | Ponb pacTBOpOB B PUPOJIE U B KU3HH YETIOBEKA.
KpyroBopoT Bojbl B ipupoie. 3arps3HEHHE IPUPOIHBIX
BoA. OXpaHa ¥ OYMCTKA TPHUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPTAHNYECKUX
coeIMHEeHU I
(11 o)+ 14
41 | Knaccudukaius HEOpraHHIECKUX COSTMHCHU.
42- | Okcuppl: cocTaB, KIaccu(pukamnus (OCHOBHBIE,
43 | xucnotHele, aM(pOTEpHBIE, HEeCoJIeoOpa3yroue),
HOMEHKJIaTypa (MeXIyHapoaHas U TPUBHAIbHAS ).
[Tony4yeHne u XUMHYECKHE CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB.
44- | OcHOBaHUs: COCTaB, KiacCU(UKAIMsI, HOMEHKIIATypa [udposas
45 | (MexayHapoaHas U TpUBUAIbHAs), GU3HUECKHE 1 nabopaTopus
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTyYEHUS RELEON
Hudposoii pH.
HITATUB C 3aKUMOM;
[T XUMHYECKUX
CTakaHoB (25 mu);
MIPOMBIBAJIKA
46- | Kucnotsl: cocTaB, Kinaccudukanms, HOMEHKIATYpa,
47 | ¢usnueckre U XUMHYE CKHE CBOMCTBA, CIIOCOOBI
MOJTy4eHUSI.
Psn akTuBHOCTH MeTaJIOB
48- | Comnu (cpeanue): HOMEHKIIATypa, CIOCOOBI MOTY4EHus,
49 | B3auMOJeICTBHE CONel ¢ MeTaJUIaMH, KUCTIOTaMH,
[eJI0YaMHU U COJISIMU
50 | I'enetudeckast CBSI3b MEXKY KJIacCaMU HEOPTaHUMUYECKUX
COCIMHEHUN
51 | IlpakTuyeckas padora: [udposas
nabopaTopus

Ne 6. Pemenue SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC




«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

RELEON

[Tudposoii pH.
LITATUB C 3aKUMOM,;
[T XUMUYECKUX
CTaKaHoB (25 min);
IIPOMBIBAJIKA.

52

KonTposabnas pabora Ne 2

Tema 8. Ilepuoanyecknii 3aK0H U epUOAMYECKAS
cucTeMa Xxumudeckux 3jieMmenToB /1. . Menjene eBa.
Crtpoenne aroma (7 u)

53

[lepBbIe MOTBITKH KIACCH(PHUKAINN XUMUIECKUX
aneMeHTOoB. [IoHsATHE O TpyIax CXOIHBIX 3JIEMEHTOB
(1Ieod Hele M MIeJI0YHO3EMENTbHBIE METAJUTbI, TaJloT eHBl,
WHEPTHBHIE Ta3bl) .

54

DneMeHTHI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCUABI U
TUAPOKCHUIBI

55

[Ieproanueckuil 3aKOH U MEPUOIUYECKAS] CUCTEMA
xumuueckux anemeHToB . 1. Menneneesa. [lepuomsl,
rpynnsl, NOoArpynnbl. PU3NYECKUN CMBICIT TOPSAKOBOTO
HOMEpa JIEMEHTA, HOME POB IEpUOAA U TPYIIIBIL.

56

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl

57

OnekTpoHbl. CTpOEHHE AMEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKHUX AJIEMEHTOB MEPUOIUYECKOM
cuctemsl /1. 1. Menpaeneena

58

XapakTeprucTUKa XUMHUUYECKOTO JIEMEHTA T10 €T0
MOJIOKEHUIO B nepuoauyeckoi cucrteme /. .
Meuneneena

59

3HaueHHUE NEpUOANYECCKOI0 3aKOHa

U IEPUOANYECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipaktuku. [{. 1. MenneneeB —
yu€HBIH, eJaror U rpa)xaaHuH.

Tema 9. XumMnueckasi CBf3b.

OKHCIANTEIHLHO-BOCCTAHOBHTEIbHBIE pPe€akKnuu

(8 4)

60

3J'IeKTpOOTpI/II_[aTCJ'II>HOCTB aTOMOB XMMHNYCCKHX
3JICMCHTOB

61

HMoHnHas xuMuyeckas CBI3b

[udposas
nabopaTopHus

RELEON

[Mudporoii qaTuuk
TEeMIIepaTypbl
IUIAaTUHOBBII;
JIaTIuK




TEMIIEpaTyphl

TEpMONAPHBIN

62 | KoBaneHTHO-TIOJIsIpHAS CBA3b Ludposas
nabopaTtopus
RELEON
Hudporoii naTunk
TEMIIepaTyphI
IUTIATHHOBBII;
JATYUK
TEMIIepaTyphI
TEpMONAPHBIN

63 | KoBajeHTHO- HemoJIsipHAs CBSI3b

64- | Crenenp OKuCIIEHUS

65

66- | OxkucnurensHOBOCCTaHOBUTENBHBIE peakiun (OBP).

67 | IIpomecce! OkuCICHUST U BOCCTaHOBIIEHHS. OKHUCIUTENN

Y BOCCTAaHOBHUTEIIH.
68 | KontpospHas paboTa Ne 3







Ka.neﬂnapﬂo-TeMaaneCKoe MJIAHUPOBAHUEC 110 XUMHUH 9 kaacc

2 yaca 68 yacos

Tema paznena u ypoka

KomnmuectBo
qacoB

Jara
MIPOBEACHHUS

Hcnonvzoeanue
obopyoosanusn

«Touka pocma

IToBTOpeEHUe u yrirydJieHre 3HAHUI OCHOBHBIX
pa3aenoB Kypca 8 kiacca

(5u)+lu

[Tepuonunueckuii 3akoH. [leproanueckas cuctema
xumudeckux 3aeMmenToB . . Menneneena.
CtpoeHue aToMOB

3aKOHOMepHOCTI/I B U3MEHECHHUH CBONCTB XMMHYECKUX
QJICMCHTOB IICPBLIX TpéX epuoa0B, Kajlusd, KaJIbIHA
Hn UXx COG,HHHCHI/II;'I B COOTBETCTBHU C ITOJIOXKCHHUECM
3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM
X aTOMOB

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BelIeCTB (MEXIyHapOJHAasl U TPUBUAJIbHAS)

XHMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
Pa3JIMIHBIM KJIaCCaM HCOPIraHUYICCKHUX COe)II/IHeHI/II\/'I,
HNX TCHCTUYCCKAs CBA3b HCOPIraHNYCCKUX BCUICCTB

CrpoeHue BeniecTBa: BUIAbI XUMUYECKON CBA3H.
THUIBI KPUCTAIIINYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON
PELIETKY .

[Hudposas
nabopaTopus

RELEON

[udposoii gaTumk




TEMIIEPaTyphl

TJIATUHOBBIN
6 KonTpospHast pabotalNel
Tema 1. OcHOBHBIE 3AKOHO MEPHOCTH
XUMHYECKHX peaKIuii
(49)
7 Knaccugukanus XuMIHIecKuxX peakuui mo
Pa3IMYHBIM PU3HAKAM.
8 [ToHsiTHE O CKOPOCTH XMMHUUYECKON PEAKIIUU. Hudposas
[ToHsATHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHSIX . nmaboparopust
RELEON
Hudporoii naTunk
TEeMITepaTyphl
TJTATUHOBBIN
9 [Tonatne o xumMuueckoMm paBHOBecHH. PaKkTOpHI, [Mudposas
BITHSTIOIIME HA CKOPOCTh XUMHUYECKOH peakiiny U nmabopaTopust
M0JIOKEHHE XUMHYECKOTO PaBHOBECHS . RELEON
[Mudposoii gatuuk
TeMITepaTypbl
IIJIATUHOBBIN
10 | MexaHu3M OKUCIUTEIHLHOBOCCTAHOBUTEIBHBIX
peakiuii (3MEKTPOHHBIN OaTaHC OKUCITUTEIIBHO-
BOCCTaHOBUTEJIb HOM peaKluu).
Tema 2. JekTposauTHYeCKast IMCCONUALMS.
XHMHYeCKHEe peaKllii B pacTBOpPax
(8 4)
11- | Teopust 37EKTPOAUTUYECKOI TUCCOLIUALINU. Hudposas
12 | DnexTponuThl U HEANEKTPOJIUTHL. KaTHOHBI, aHHOHBI. naboparopust
MexaHu3M AUCCOIM alluM BEUIECTB C Pa3InYHbIMU RELEON
BUJIAMU XUMUYECKOU cBsI3U. CTENeHb TUCCOLUAIIH.
CunbHbI€ U Cl1a0ble AIEKTPOJIUTHI [udporoii gaTunk
AIIEKTPOIPOBOHOCTH
13- | Peakiuu noHHOTO OOMEHA, YCIOBUS MX MPOTEKAHUSI. [Hudposas
14 | MoHHbIe ypaBHEHUS PEAKIIHiA. nabopaTopus
RELEON
[udporoii qaTumk
AJIEKTPONPOBOJHOCTH
15- | XuMuueckue CBOMCTBA KUCIIOT, OCHOBA HUM M COJICH
16 | B cBeTe mpeacTaBICHUH 00 HIEKTPOIUTHUECKON
JMCCOLIMAITUU
17 | Tlonsartue o ruaponuse conei.
18 | Ilpaktuueckas padora Ne 1 Pemenue [udposas
HKCMEPUMEHTAJIBHBIX 3a/1a4 M0 TEME naboparopust




RELEON

[MudpoBoii gaTamk
AIIEKTPOIIPOBOTHOCTH

Tema 3. O61mas XapakTepUCTHKA XMMHYECKHX
3j1eMeHTOB VIIA-rpynnel. I'anorens! (4 u)

19

OO6mast xapakTepucTuka rajiorenoB . Oco0eHHOCTH
CTPOCHHA ATOMOB 3THUX 3JICMCHTOB, XapPaKTCPHBIC IJIA
HUX cTeneHu okucieHus. CTpoeHue u Gpu3ndeckue
CBOMCTBA IMPOCTBIX BEHICCTB — I'aJIOTCHOB

20

XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3amMO/IeiiCTBIE C METAJUIaMH, HEMETAJUIaMH,
mienouamu ). XiaopoBoaopos. CossiHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJYYCHUE, TPUMECHEHUE.

21

DU3MOIOTUYECKOE ICHCTBHE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPraHW3M YesoBeka. Baxueime
XJIOPUJBI 1 KX HAXOXKICHUC B IIPUPOJIEC .

Hudposas
naboparopust
RELEON

22

[IpakTrueckas pabora:

Ne 2. Tlomy4yenue CONSTHOW KUCIIOTHI, N3y4eHUE €€
CBONCTB

Hudposast
naboparopust

RELEON

Tema 4. O01mas xapakKTepUCTHKA XMMHYECKUX
3jieMeH- TOB VIA-rpynnbl. Cepa u eé coeqnmHeHust

G

23

OO6mrast xapakTepuCcTUKA 3J1eMEHTOB VIATpyMIIbL.
Oco0eHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JJIl HUX CTENEHH OKUCIICHUS

24

Crtpoenue u pu3nIecKre CBOMCTBA TPOCTHIX BEIIECTB
— KHCIIOPOJA U Cephbl.

AmoTponHbie MOAUGPHUKAIIMK KACIOPOJA U CEPHI.
XHUMHUYECKUE CBOMCTBA CEPHI.

CepoBosopos, cTpoeHue, (pu3nIecKue 1 XUMUUYECKHEe
cBoiicTBa. OKCHUJIBI Cephl KaK MPEACTaBUTEIN
KHCIIOTHBIX OKCHJIOB

25

Cepnas kucnora, puandeckue

1 XMMHYECKHE CBOMCTBA (06H_II/IC KaK IIpCaACTaBUTCIIA
KJj1acCa KHCJIOT U CHCI_II/I(bI/I‘{eCKI/Ie), IMPUMCHCHUC

Hudposas
nabopaTopus

RELEON

[Tudposoii gaTumnk
AIIEKTPOIPOBOTHOCTH

26

XUMHYECKHE pCaKuuny, JC)Kaunue B OCHOBE
MMPOMBIIIJIIECHHOT'O criocoba MOJIYyUCHUSA CepHOﬁ
kuciotel. Conu CCpHOfI KHUCJIOTBI.

27

Haxoxnenue cepbl 1 €€ coeMHeHU I

B IIPpUPOJC. XHUMHYECKOE 3arpsA3HCHHUC oxpymaromeﬁ




Cpelbl COEIMHEHUSAMU CEPBI (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0
IIpeI0TBpAaILlEHUs

Tema 5. O0masi XapakTepUCTHKA XMMHYECKHX
3JIeMeHTOB VA-rpynnsl. A30t, ¢pocop u ux
coeguHeHus (7 1)

28

OO011as XapakTepUCTUKA AIEMEHTOB V ATpYIIIbL.
Oco0eHHOCTH CTPOCHUS AaTOMOB 3THX 3JIEMEHTOB,
XaApPAKTCPHBIC NJIA HUX CTCIICHHU OKUCJICHUSA

29

A30T, pacrpocTpaHeHue B IPUPO/Ie, PU3NIeCcKue U
XUMHYECKHE cBOMCTBAa. KpyroBopoT a3oTa B mpupoie

30

AmMmuak, ero (pu3nyecKue U XuMHUYEeCKHe CBONCTBA,
nostyueHue u npuMeHenue. Coau aMMOHUS, UX
¢buznueckrue 1 XMuMUYECKHE CBOWCTBA, IPUMEHEHHUE.

[IpaxTueckas padora Ne 3. [TonyueHue ammuaxa,
W3yYECHHUE €r0 CBOMCTB.

31

A30THas KUCI0Ta, €€ Pru3nuecKkue U XUuMUYECKUe
CBOICTBa (00IIME KaK MPEICTaBUTENS Kjlacca KUCIIOT
u crienuduaeckue). Mcnonp3oBaHue HUTPATOB U
coJiell aMMOHHS B KaYeCTBE MUHEPAJIbHBIX
ynoOpeHui

Hudposast
naboparopust

RELEON

[Mudposoii qatunk
AJIEKTPOIIPOBOTHOCTH

32

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/AY Xa, MOYBBI U BOJIOEMOB

33

docdop, amtorponHbie Moaudukanuu Gocdopa,
¢dbu3nvecKkrne 1 XUMHYECKIE CBOIICTBA

34

Oxkcun pochopa(V) u pocdopHas kuciora,
¢bu3nvecKkrue 1 XUMHUYECKHE CBOMCTBA, TOTyUCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATHHBIX
ynoOpeHui. 3arpsisHeHHE TPUPOIHBIX BOJIOEMOB
dbocharamu

Tema 6. O01mas XapakKTepUCTHKA XUMHYECKHUX
3jieMeHTOB IVA-rpynnel. Yriaepoa u kpeMHuii u
UX COeIMHeHHs

(8u)t+ 1

35

Yriepon

36-
37

Oxcuppl yriaepoaa, ux pusndeckre u XMMHYECKHe
CBOMCTBA.

38

YronpHas KUCIOTa U €€ COJIM, UX (1)I/I3I/I‘leCKI/Ie n
XUMHWYCCKHC CBOﬁCTBa, TMOJIYYCHHUC U ITPUMCHCHUC.

39

IlepBoHayvanbHbIE MOHATUS 00 OPraHUYECKUX
BEIIECTBAX KAaK O COCIMHEHUAX yIJIepoa:
0c00eHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpax, OeJIKax,

40

Kpemuuii, ero ¢usndeckne 1 XuMHUECKHE CBOMCTBA,




IMOJIYYCHHC U IPUMCHCHUC.

41

[Tpaktuyeckas padora Ne 4 [losrydeHne yriekucioro
raza. KauectBeHnHas peaxius Ha KapOOHAT-HOH

[udposas
nabopaTopust

RELEON

Hudporoii naTunk
AJIEKTPONIPOBOIHOCTH

42

[Ipaktuyeckas pabara Ne 5 Pemenne
OKCIICPUMCHTAJIBHBIX 3aJia4 11O TCMC «HemeTtamsn.

Hudposas
naboparopust

RELEON

Hudporoii naTunk
AJIEKTPONPOBOIHOCTH

43

KonTtponsHas pabora

Tema 7. O01IMe CBOMCTBA METALJIOB

(44)

44

OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIEMEHTOB —
METAJJIOB HA OCHOBAHHUU X IMOJIOKEHUS B

MEPUOINYECKON CUCTEME XUMUYECKUX AJIEMEHTOB /] .

W . MengeneeBa u CTpOEHUSI aTOMOB

45

Crpoenue metaimioB. Mertannuyeckasi CBSI3b U
MeTaJInyeckasi Kpucrauinyeckas pemeTka.
DJIEKTPOXUMHUYECKHUI Pl HAIPSHKEHUI METaJlJIOB

46

dusnyeckre U XUMHUYECKHE CBOMCTBA METAJLIOB .

47

O6mwme cmocoOsI morydeHus: MmerauioB. [TousTre o
KOPPO3HH METAJUIOB i OCHOBHBIE CITIOCOOBI 3aIIUTHI
ot kopposuu. CruiaBsl (CTajb, YyTYH,
TIOPATFOMUHUN, OPOH3a), UX IPUMEHEHUE B OBITY H
MPOMBIIICHHOCTH

Tema 8. BaskHelinme MeTalsIbl H X COeIMHEHUS

(16 u)+ 2

48

[lerounbie MeTaibl. [losi0)keHnEe B TEpUOIUYECKOM
cucreMe xuMudeckux aneMeHToB . . Menaeneesa,
CTpoeHHe aToMOB. HaxoskieHre B IpupoJie .

49-
50

duznyeckue U XMMHUYECKHEe CBOICTBA (Ha MpUMepe
HATpUsI U Kausi

51

OKCI/II[LI W THAPOKCHUAbI HATPHA U KaJIUsd

52

[IprMeHeHue IeT0YHbIX METAJUIOB U UX
COEIMHEHU.

53

[IlerouHO3eMEIbHBIC METAIIBI MATHUH M KaJIbIIHH,
cTpoeHue aroMoB. [losioxke HUE B TepUOANUECKOI

cucTteMe xuMude ckux aneMeHToB /1. Y. MeHpaeneena.

Haxoxnenue B npupoie

54-
55

du3nyeckre U XMMHUECKHE CBOMCTBA KA U
MarHus




56

Baxxneiimume coequHeHus KaIbLUs (OKCHI,
TUAPOKCHUJ, COJIN).

57 | XKecTkocTb BOABI U CIIOCOOBI €€ YCTPAHEHUS.
[TpakTuaeckas padborta Ne 6. JKEécTkoCTh BOIBI U
METO/IbI €€ YCTPAHEHUS
58 | AmomuHwMIA.
59- | ®usnyeckue u XUMHYECKHE CBOMCTBAa. AM(DOTEpHBIE
60 | cBoiicTBa OKCHIA M THAPOKCHUIA
61 | XKeneso. [udposas
naboparopust
RELEON
Hudporoii naTunk
JTABJICHUS
62 | ®usnyeckne U XMMHYECKHIE CBOMCTBA jKeJe3a
63 | Oxcumpl, rumpokcupl u conn xxenesa(ll)
u xene3a(Ill) .
64 | Ilpakruueckas pabora Ne 7. Pemenue Hudposas
AKCTIEPUMEHTAIBHBIX 33134 10 TeMe «MeTasutbDy . nabopaTopus
RELEON
Hudposoii naTank
JTABJICHUSI
65 | KonTpoawpHas pabora Ne3
Tema 9. BemecTtBa 1 MaTepuaJibl B ;)KU3HU
yeJioBeKa
39
66 | HoBble maTepuaibl U TexHoJoruu. BemectBa u
MaTepHasbl B IOBCEAHEBHOMN )KM3HH UEIOBEKa.
XUMUS U 30POBBE.
beszomnacHoe ncnonbp30BaHue BEUIECTB U XUMHUECKUX
peaxiuii B ObITY.
67 | IlpupoaHble HCTOUYHUKH YIIIEBOIOPOAOB (YrOb,
MIPUPOIHBIN ra3, He()Th), MPOIYKTHI UX EPepabOTKH,
UX POJIb
B OBITY U MPOMBIIILIICHHOCTH
68 | OCHOBBI PKOJIOTUYECKON TPAMOTHOCTH. XUMHUUYECKOE

3arpsiI3HEHUE OKpYIXKaro LIeH cpepl (IpeaeabHo
JolycTuMas KoHueHTpanus semects — [T/1K).

Ponp xumMuu B PCHICHUN SKOJIOTHICCKUX HpO6J’I6M




TOUKA \' POCTA
\ Jlaboparopusie padoTsl 8 kinace [Ipaktudeckas padorta Ne 1. «3yueHue crpoeHus

IIJTaMCHIN»

Teopernyeckas 4acTh: FopeHI/Ie — CJIO>KHBIN mmponecc, COHpOBO)KI[aIOH_II/II\/’ICH BBIZICJICHUECM SHECPIUH, KaK
IIpaBHJIoO, B

BHJIE TeIJIa U CBeTa. Pa3n4aroT roMOreHHOE TOpCHHUC (HaanMep, npu pa60Te ra3oBoOM FOpeHKI/I), )51
TreTCpOTrCHHOC T'OPCHUC (HaHpI/IMCp, TOPCHUC CIIUPTA U CYXOT'O FOpIO‘ICFO). B PaCCMOTPCHHBIX MIPUMCEPAX IJIaMsI
HMECT CXOOAHOC CTPOCHUC. B HEM MOXXHO BBIACIUTH TPU YaCTH.



Buyrpennuit KoHyc TeMHOTO 1[BeTa (B CiIy4ae ra30BOM rOpeIKd CUHETo 1IBE€Ta) C HU3KOW TeMIlepaTypoi ~
300—500 °C. 3nech NpoUCXOAUT UCTIAPEHUE U PA3I0KEHUE TOPIOYETO BEIIECTBA.

CpenHuil BOCCTaHOBUTEIBHBINM KOHYC COCTOUT U3 CMECH BO3/lyXa M FOPSIIETo ra3a. 31ech Mo BIUSHUEM Ooee
BbIcOKOU Temnepatrypsl (1500—1800 °C) npoayKThl MCTIApEHUS U Pa3JI0KEHUS TOPIOUNX BEIECTB aKTUBHO
pearupyrot ¢ kuciaopoaom. Eciau gacTs yriepona octaércs cBOOOAHOMN, TO €ro MeJIbYaiIlie YacTHIIbI
pacKaJsSIOTCs U MPUIAIOT IJIAMEHH SIPKOE CBEYCHHE. DTa 4acTh IIaMeHu Oorarta yrapaeiMm razom CO —
CHJIBHBIM BOCCTAHOBHTEJIEM, [IOFTOMY €€ Ha3bIBalOT BOCCTAHOBUTENbHON. Touka Hanbosee BEICOKOM
TEeMIIepaTypbl HAXOAUTCS HA OCTPUE BOCCTAHOBUTEIBHOIO KOHYCA.

BHemHui OKUCIUTEBHBIN KOHYC 00pa3yeT HeBUAUMYIO 000JI04KY, OKPYKAFOIIYIO TUTaMs. 31eCh oI
BIIMSHHUEM 3HAUUTEILHOTO HpHTOKa KHCJIOpOJa BO3QyXa IMPOUCXOAUT IMOJTHOE OKUCIICHHUE I'OPIOYEro BEUIECTBA 10 C02 u H20 (HpH TOPEHUU CYyXO0ro
FOPIOHICTO Ha OCHOBE YPOTPOHHA Ta ke oOpazyercs N2). [1pu aTom ocTa€rcst M30BITOK KUCIOPOaa, KOTOPHIN TIPH
BBICOKOU TeMIepaType 001aIaeT BRICOKOH OKHCITUTEIEHON aKTHBHOCTBIO, TIO3TOMY BHEIIHSIS YaCTh TUIAMEHU
HA3BIBACTCS OKUCIUTENBHON. M CIob3ys OITyB BO3/IyXa, MOXKHO YBEIIMYUTH TEMIIEPATypPy TIAMEHH.

IIpakTrueckas yactb: Llenb onbITa: H3yduTh CTPOEHUE IIJIaMEHH, ONIPEACIIUTh TEMIIEPATYPy B Pa3HBIX €r0
30HAX IPH UCHOJIB30BaHUM PA3IMYHBIX HCTOYHUKOB TEILIA .

Ilepeuenv oamuuxos yughposoii 1abopamopuy: TATINK TEMIIEPATYPHl TEPMOTIAPHBIN. [Jonoinumenvroe
000py0osanue: TNTATUB C 3KUMOM; JIepKaTesb i1 MPOOUPOK; CIUPTOBKA . Mamepuanvl u peakmugvl: CIIAPT
STUJIOBBIN; CyXO€ TOpIOYee; CBEYa.

Texnuxa b6ezonacnocmu.

1. . Paborta cBsi3aHa C OTKPBITHIM TUIAMEHEM — OEPETrUTECh 0KOTa.
2. . Tepmomapa nociie u3BJI€UCHUS U3 TUIAMEHH OCTBIBACT HE Cpa3y — Oeperutech oxora. 3.B ciupToBke
COJIEP’KUTCS TOPIOYast )KUKOCTb.

HHcmpyKuuﬂ K 8blNOJIHERUIO.

1.IToakmrouKTe BBICOKOTEMIIEPATYPHBIN AaTUMK (TEpMONapy) K pErUCTPaTOPy AaHHBIX (KOMIBIOTEPY).
3akpenuTe JaTYMK B IITATHBE TaK, YTOOBI €r0 KOHYMK Kacajcs (pUTHIISL CTUPTOBKH .

2 . 3axrute cnupToBKy. Koraa nokasanus ctaOuimM3upyroTCs, 3alIMIIUTE 3HaYEHNE TEMIIEpaTyphl Ha cCXxeMe
wiamend (puc. 1). 3.Ilepemeriaiite 1aTUUK TEMIIEPATypBbl B CIEAYIOIIYIO TOUKY TNIAMEHH B COOTBETCTBUH CO
cxeMoi. J{s1 aToro ocnabnsiite MydTy U epeMerniaite e€ (BMecTe C Jankod ¥ JaTYMKOM) B HY’KHOE MECTO.
Korna nokazanusi crabUIN3upyroTCs, CHOBA 3aHOCUTE 3HaYEHHE TEMIIEPATyphl B COOTBETCTBYIOIIEH TOUKE Ha
CXEMY .



4 . Tak u3MepbTe TEMIIepaTypy BO BCeX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeme . 5 . [loBropute aeicTBus co
CBEUYOH U CyXUM T'OpPIOYUM.

TOUYKA \' POCTA
\ 6.00parute BHuManue! [Ipu u3ydeHnu cTpoeHUs IUIAMEHH CYXOT0 TOPIOUEro UCIIOJIb3YeTCs

1/4 gactp Tabmetku. Kycodek roprovero nmomMemarT Ha KepaMHIeCKYIO TUTUTKY.

Puc. 1. Toukn u3mepeHus TemnepaTypsl miaMenu 7 . BHecuTe B 1iaMs CIUPTOBKH HA IMTOJIMUHYTHI IPOOUPKY.
W3Bnekure npoOUpKy U3 MJIaMEHU U PACCMOTPUTE €€ ITIOBEPXHOCTD.

8 . [loBTopuTe ombIT co cBevoil. Kakoro nisera oopazoBascs Hanét? Uto 370 3a BemecTBo? Pe3ynbTaThl
M3MEPEeHUI/HAOII0ICHUIA

Hctounuk Temneparypa 0KoJI0 Temnepatypa B cpenHei Temnepatypa B UTto 00pse
TEIUIOTHI ¢butuns (Kycouka YaCTH IJIAMEHU BEPXHEW 4acTH IMOBEPXH(
0 TOPIOYET0) IJIAMEHU pOOUpPK

CnupToBKa

Cseua

w|N|k |z

Cyxoe
roproyee

Buisoowi:

B BBIBOZaX yKa3aTh, KaKO¥ HCTOYHUK TEILIOTHI MPEANOUYTUTENBHO UCTIOIb30BaTh B XUMUUECKOW JabopaTopuun
U TIOYEMYy .

Konmponvhnvie 6onpocnwi:
1 . Kako# uCTOYHHK TuTaMeHH ObLT McTofb30BaH? 2 . Kakas yacTh miiaMeHu camast ropsidas?

3 . Jlo kakoi MakCUMaIbHOM TeMIIepaTypbl YIaETcst mporpetb Tepmorniapy? 4 . Uto ropsiuee — LEHTp IUIaMEHU
Wi kpas?

1. . IloueMy ciMpTOBKA TOPHUT MOYTH OCCIIBETHBIM IUIAMEHEM, a CBeUa — CBETAIMMUM? MOXKHO JTn
HCIIOJIb30BaTh CBEYH B JIJAOOPATOPHH BMECTO CITMPTOBOK?

2. . Kakue npoayKkThl TOpEeHUs OJJMHAKOBBI y CHUPTOBKU U cBeuu? 7 . 3aganue s noarotoBku k ['MA,
BIIP

[Ipu HarpeBaHuu TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th IPOOUPKY B PYKH U HarpeBaTh Ty YacTb,
I/Ie JISKUT BEIIECTBO; 2.3aKPEMUTh MPOOUPKY B IITATUBE U HATPEBATh TY YaCTh, TJI€ JIGKHUT BEIIECTBO;



- -

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, @ 3aTEM TY YaCTh, TJI€ JIEKUT
BEIIECTBO; 4.3aKpeNUTh NPOOUPKY B LITATUBE, IPOIPETH BCIO MPOOUPKY, a 3aTEM Ty YaCTb, IJI€ JIEKHUT
BemecTBo . (IIpaBunbpHbIN OTBET: 4 .)

8.3amanue s pa3BUTHS QYHKIIMOHATBHON TPaMOTHOCTH

B xnure Maiikna @apanes «licTopust cBeurn» aBTOp ONMHUCHIBAET ONBIT, KOTOPHIN OH IEMOHCTPUPOBAI HA CBOUX
nekuusax. B muams cBeur oH noMerian U30THYTYIO CTEKISTHHYIO TpYOKy. OJIMH KOHell TPYOKHU OITycKascs
HeJaneko oT (GUTHIIS, BTOPOM BBIBOJWICA HAa HECKOJIBKO CAHTUMETPOB OT IJIaMeHu. Yepes HEKOTopoe BpeMs K
KOHILYy TPYOKHM ITOJTHOCHIIN TOPSILYIO JIyduHy. [1osSBIs10Ch T1aMs, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT
iaMeHu cBeur. Kak MoKHO OOBSCHUTD 3TO SIBJICHHE?

OtBert: B 370l yacT m1aMeH MPOUCXOIUT UcniapeHue napaduna. [laper mapaduna Ha BO3ayXe, IpH
MOKUTAaHWUH, 3aTOParOTCsl.

Puc. 2. OneIT ¢ m1aMeHeM CBEYH

TOUKA \' POCTA .
\ JdemoncTpaunoHHbIi 3kcniepuMmenT Ne 1. «Bovloenenue u nonowienue menna —

RPU3HAK XUMU uecKoil peakuuu)

Teopernueckas yactb. PaboTa mpoBoauTCs Mpu M3ydeHUN TeMbl «l[pru3HaKu XUMHUECKUX PEaKIIHiiy.
Brigenenne n

MOTJIONICHUE TEIUIOTHI, U3MEHEHHE OKPACKU PACTBOPOB WJIM BEILIECTB, BBIICIICHUE Ia3a SIBJISIFOTCS OCHOBHBIMH
MPHU3HAKAMU XUMUYECKUX peakiuid. Takike IMeeT CMbICI IIOBTOPUTH Pa0OTy NIPY BBEACHUU TOHSATHS
«Ter10BOM A(HEKT peakum .

IIpakTH4ecKas 4acThb. HCJ'IL pa6OTLIZ MpOACMOHCTPUPOBATDH BBIACJICHUC U MOTJIOMCHUC TCILJIa ITPU XUMHUYCCKUX
peaKknusx. CBs3aTh IMOKa3aHUs AaTdrKa TeMIICpaTyphbl C OCA3aTCIIbHBIMU OLTYIICHUSMH.

Ilepeuensv oamuukos yughposoti nabopamopuu. TATIUK TEMIIEPATYPHI TUIATHHOBBIM.

Lononnumenvnoe 06opyoosanue: 1Ba XuMU4eckux crakana (50 mMi1), mpoMbIBajKa ¢ IUCTHUIUIMPOBAHHON
BOJIOH, CTaKkaH JuIs CIMBa OTPaOOTaHHBIX PACTBOPOB.



Mamepuanvt u peakmugul: aJFOMUHHUEBASI IPOBOJIOKA WM rpanyibl, 20%-Hblil pacTBOP TUAPOKCUAA HATPUS
NaOH, 10%-nsrii pactBop ykcycHoi kuciaotel CH3COOH, ruapokap6onat Hatpus NaHCO3 .

Texnuka 6ezonacnocmu: 1 .Paborats B oukax. 2. TpebGyercs cobmoaenue Mmep 6e30nacHOCTH Ipu paboTe ¢
THAPOKCUAOM HATpUA U HArp€BATCIbHBIMU HpI/I60paMI/I.

Uncmpykyus k eeinoanenuro. 1.B xumuueckuii crakan Haneite pactsop menoyn NaOH. M3mepste ero
Temmneparypy. [lomecTuTe rpanysibl WK MPOBOJIOKY AIFOMUHUS TaK, YTOOBI HAJ HUMHU OCTABAJICS CIIOM
KUAKOCTH. KOFIIB. HAYHETCS peaKkuus, O6paTI/ITe BHMMAaHHMEC IKOJbHUKOB Ha BBIACJICHHUEC Ir'a3a U YBCIIMYCHUC
TemnepaTypsbl. JKenarenbHo (eciu peakius HAET He CIUIIKOM OypHO) IPOWTH 1O KIIAcCy M IaTh MIKOJIbHUKAM
MOTPOraTh CTakaH, YTOObI YOSIUTHCS, UTO €ro COAECPKUMOE pa3orpesiock. OTMEThTe MaKCUMAIbHYIO
TeMIieparypy pactBopa. [losyueHHbIN pe3yabTaT 3aHECUTE B TaOJIHULLY .

2.ITpomMoiiTe JaT4MK TeMIepaTypbl BoJou. B cTakan HanelTe yKCyCHYI0 KUCIOTY Ha ¥ 1/3 mo BeIcoTe.
N3mepbTe €€ TeMrieparypy.

He6onpmyMu nmopuusMu HachIlbTe THIPOKApOOHAT HATPUS, TOMEIINBAsl 1aTYMKOM Temreparypsl. O6pature
BHUMAaHUE IIKOJIbBHUKOB Ha BbIJIEJICHNE ra3a - IPU3HAK XUMHUYECKOU peakuuu. [locMoTpuTe, Kak n3mMeHseTcs

temneparypa. OTMETbTE MUHUMAJIBHYIO TEMIIEPATYPY pacTBOpA.

[Tonmy4deHHBIN pe3yabTaT yUEHUKH 3aHOCAT B TaOnuily. Pe3ynbpTaTel n3MepeHuii /HaOmroaeHII

Pearupyromiue Bemecta Hauanbnas Temneparypa MakcumanbHas/MUHIMaTbHAS Boinener
pacTBopa TeMIIepaTypa pacTBopa TEIUIOTHI

PacTBOp mienouu u antoMuHMI

PacTBOp yKCYCHOM KUCIIOTHI U
coza

Bv1600b1: YkazaTh NpU3HAKH XUMUYECKUX PEAKITUH.
Koumponvnvie sonpochwi:

1. .IlpuBeawTe mpuUMephl peaKIyii, MPOTEKAIOIIHNX C BbIICIECHUEM TEIIOTHI.

2. Jlns monydeHus HeraméHoOW U3BECTH MeJl MPOKAIMBAIOT MPH BBICOKOU TeMiiepaType. K kakomy Tuiry
MOXHO OTHECTH 3Ty peakuuto? 3.3aganue a1 noarotoBku k 'NMA, BIIP: Tonbko XuMHu4yecKue siBJICHHS
MIEPEYHCIICHBI B IPYIIIE:

1.I'openue cBeuu, BBINIAJCHUE JOKICBBIX Karelb, KulieHue Bo bl 2.Ckucanue 0JI09HOTO COKa, CKUCAaHUE
MOJIOKa, pacTBOpeHue Mena B ykcyce 3. TasgHue cHera, IiaBlieHUue CBUHIIA, TPOTYyXaHHE KYPHUHOTO SiIa
4.00pa3oBaHue TyMaHa, TOpeHNe OEHTaJIbCKOM CBEYH, TOPEHUE IPUPOTHOTO ra3a

TOUYKA \' POCTA .
\ JleMOHCTpalMOHHBII KciepuMeHT Ne 2. «Pa3znosicenue 600bl I1eKMPUUECKUM MOKOM»



Teopernueckas yacte. [lepen Hayamom paboThI cieayeT 0OCYANUTh CO MKOJIBHUKAMHU BOTIPOC: MPOCTHIM HIIN
CJIOHBIM BEIIECTBOM sBJIsieTCS BoJa. [locie BbIABMIKEHNS yUallUMUCS Pa3IMYHbIX TUIIOTE3 YUUTEIb IPOCUT
MIPEJIOKUTh BAPUAHTHI UX 3KCIIEPUMEHTAILHON POBEPKHU.

OOBIYHO TAaHHBIH OTIBIT PEKOMEHAYIOT ITPOBOAUTE B Mprbope ['opmana, ycTpoiicTBO KOTOPOTO SBJISAETCS
JOCTaTOYHO CJIOKHBIM JUISI BOCBMHUKIIACCHUKOB. Y I00HEE €ro MPOBOAUTE B MPHOOPE ISl ONBITOB C
AJIEKTPUYECKUM TOKOM, UCIOJb3ys B KauecTBe AieKkTposinTa 10%-Hblil pacTBOp rupoKCUIa HATPUS U
CTaJIbHBIE (JTydIlle HUKEJIEeBbIE) AMEeKTPoIbl. Bo n3bekaHue BCIIEHMBAHUS PACTBOPA MTPH JEMOHCTPAIUU K
AJIEKTPOJIUTY CICAYET T00ABUTH STUIIOBBIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006EM 95%-HoTO
pacTBopa CupTa) .

[Ipaktuueckas yactb. Llenb paboThl: chopMUPOBATH MPEACTABICHUS Y YUAIIUXCS 00 aHAIM3E CIOXKHBIX
BEIIECTB U U3MEHEHNN MOJIEKYJ CI0KHBIX BEIIECTB B XOJ€ XUMUYECKUX PEAKIUM.

Hononnumenvnoe 060pyoosarue: IpuOOP AJIs ONBITOB € MIEKTPUYECKUM TOKOM; HICTOUYHHK IOCTOSIHHOTO TOKA!
MPOOUPKH - 2 IIT., IPOHYMEPOBaHHbIE; JIYYHHKA; CIIUPTOBKA; MPOOKH — 2 IIT, MUHIIET .

Mamepuanvt u peakmugwl: ciupT STUIOBBIN, 10%-HBIIM pacTBOP MIETOUH.

Texnuxa 6ezonacnocmu: Paborats B oukax. TpeOyroTcs cienraibHble Mepbl O€30MMaCHOCTH MPH paboTe C
TUAPOKCUIOM HATPHUA .

Huempyxkyus k evinoanenuro: 1.3amoMHNUTE JIEKTPOTUTHUECKYIO BaHHY U IEMOHCTPAIlMOHHBIE TPOOUPKH
pacTBOPOM 3JIEKTPOJIMTA 3apaHee, 10 ypoka. 2.IIpogeMoncTpupyiite mpubop ydamumces, OObSICHUTE €ro
YCTPOMCTBO M BKIIFOUUTE MOCTOSIHHBIN 3JIEKTPUUECKUNA TOK.

1. HaOGmromaercs BhIIETICHUE Ta30B Ha AJIEKTpoaax mpudopa. OOpaTtuTe BHUMaHUE YYalIUXCs Ha TO, YTO
OJIMH M3 Ta30B BBIICISICTCS MHTCHCUBHEH U 3aHUMAET B JIBA pa3a OoJbIIHid 00hEM IO CPaBHEHHIO CO
BTOPBIM T'a30M.

2. OO6cyauTe HaOIIOJaeMbIe IPU3HAKU XUMHUECKOW PEaKIIUH, CIeTaiiTe PEIIOI0KEHUS O TOM, B KAKHX
MPOOHPKAX HAXOIATCS KUCIOPO M BOJOPOJI. DIEKTPOIIH3 MPEKPaTUTE, KOTAa B IpoOupKax Habepércs
OKOJIO 6 MJI BOJIOPOJIAa ¥ 3 MJT KHCIIOPOJIa .

3. OOparute BHUMaHHE Ha pa3IMvYHbIC 00BEMBI COOpaHHBIX Ta30B. [IpoOUpPKH MJIOTHO 3aKPONUTE MPOoOKaAMHU
TI0JT CJIOEM DJIEKTpOoJIUTA. TIICIoMIeH JTyInHOM OTIpEeNIeNITe HaJTHIUe KHCIOPOa B TPOOUPKE, TOpsIIei
JYYHHOU MOJ0XKTUTE BOJOPOI. [IpemnoxkuTe yqamumcs 3aHeCTH pe3yibTaThl HAOIIOACHUI B TAOIHUITy.
Pesynbrathl HaOMOICHUI

Howmep mpobupku O6béM raza Hassanue raza

1

2

Boisoour: OTpaSI/ITB, YTO MPOUCXOAUT C MOJICKYJIAMHU CJIOKHBIX BCUICCTB B XOIC XHMHYECKOH pcaKkuuu.

Konmponvnvie gonpocei: 1. M0oHO 71 10 BHEIIHEMY BUAY OTJIIMYUTH I'a3 BOJAOPOA OT ra3a kuciaopozaa? 2
.Kaxue gacTuipl coxpassroTcs B X0€ IPOTEKAHUS PEAKIIMH Pa3JIOKEHUS BOJIbI, a Kakue paspymarorcs? 3 .Kak
JI0Ka3aTh, YTO B COCTABE caxapa COJEPIKATCs aTOMBI yriaepoaa?



4 3anmanue s noaroroBku k I'MA, BIIP. Ilpu cobupannu ra3oB UCTONB3YIOT NPUOOPHI, IPEICTABICHHBIC HA
pucynke. C MoMoIpsto, KakKux U3 yKazaHHBIX MPUOOPOB MOKHO cobupath Boaopo? OO0CHYHTE CBOM OTBET,
UCXOJSl U3 CBOMCTB JJAaHHOI'O rasa.

Puc. 7. IIpubops! 1151 coOrpaHus ra3os

(A) (B)

/ i (:n
— \ ¢/

TOUKA \! POCTA

JlemoHCTpaMoHHbIN SKcriepuMeHT Ne 3. «3aKOH COXpaHEHMS MACChl BEIIECTBY

Teopernueckas yactb. [Ipn u3yueHnn qaHHON TEMBI 11e1€c000pa3HO cOo3aTh MPOOIEMHYIO CUTYAIUIO, IS
paspelnieHus

KOTOPOI1 ydaluecs BbIIBUTalOT TUIIOTE3bI, TPeOyIolne IKCIIepUMeHTalbHON poBepku. [Ipu o0cyxaennn
MPEAJIOAKEHHBIX BAPUAHTOB ITPOBEPKH BBIIBUHYTHIX TMIIOTE3 BOCBMUKIACCHUKH MPEUIATrat0T pa3InyHble
BapUaHTbl KOHCTPYKIIMH MPUOOPOB, T.€. MPOSBIIAIOT TBOPUYECKYIO AKTUBHOCTb, B X0JI€ KOTOPOI MPOUCXOTUT
MepeoCMbICIIEHHE MPUOOPETaEMbIX 3HAHUH.

Ha ypoke ywammuecs y3Hatot o padotax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA
COXPaHEHHUS MacCChl BELIECTB, POPMYIHPYIOT 3aKOH, MPUXOIST K BHIBOJY, UTO Macca BEUIECTB B X0OJI€ PEaKIIUH
JIOJI’KHA OCTaBaThCsl MOCTOSHHOM. JIoOMBIINCH MOHUMAHUS JAHHOTO TE3HCA, YYUTENb JEMOHCTPUPYET
HKCIEPHUMEHT .

IIpakTHyecKas 4acThb. HGJ'IL pa60TbI: SKCIICPUMCHTAJIbHO JO0Ka3aTh 3aKOH COXpaHCHUA MAaCChl BEIICCTB .

ﬂono;mumeﬂbﬁoe 060py()06aHue: BE€Chbl TCXHOXUMHNYECCKHUE UJIN DJICKTPOHHBIC, CBCYA, KoJ10a IIJIOCKOJOHHAas 250
MJII; JIOKKaA JJIA CXKUI'aHHUA BCIICCTB.

Mamepuansl u peakmugbl: CBeYa.
Texuuxa 6e3onacrocmu: BHIIOTHATH TPEOOBAHUS MTPHU PAOOTE C OTKPBITHIM IJIAMEHEM.

Hnempykyus x evinonnenuro. Ha ppl4akKHBIX WM SJICKTPOHHBIX BEcaX yPaBHOBEUIMBAETCS CBeYa, a 3aTeM
YUYHTEINb 32KUTaeT e€. Yuammuecs HaOM0JaloT, 4TO B TeUeHHE ~1 MUH paBHOBECHE BECOB HApYIIACTCs, YalllKa C
ropsuiel CBe4oil Mo JHUMaeTCsl BBEpX. Y YalluMCsl 3aIaf0TCsl BOMPOCHI: «Kak MOKHO OOBSCHUTH HAOIFOTaeMBbIi
¢axt? Kak 5TOT (hakT cormacyercst ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» OOCYKIeHNE TaHHBIX BOMPOCOB
MPUBOJUT yYAIIUXCS K MBICITH O TOM, YTO 3KCIIEPUMEHT ITPOBEIEH HEKOPPEKTHO, CIIEAYET H3MEHUTh
KOHCTPYKLHMIO Iprbopa.



Yuurens 3apaHee JOJHKCH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIIOr0 00hEMA C XOPOIIIO MOA0THAHHOK
poOKOii, B KOTOPYIO BCTAaBIICHA JIOKEYKA.

B noxeuxe 3akperuisercs ceeva. Beck mpubop B cOope 3apaHee
ypaBHOBeIIMBaeTcs Ha Becax (puc. 8) . Korna ydamuecss npuxoAsT K BBIBOY, YTO OIIBIT CJIEAYET MPOBOJAUTH B
3aKpBITOM MPHOOPE, YIUTEIH TOCTAET BECHI C KOJIOOH, 3KUTAET CBEUY, 3aKPETUIEHHYIO B JIOJKEYKE, BHOCHUT B
KOJIOY ¥ TNIOTHO 3aKpBIBA€T. YYaliuecs BUIST, 9YTO PAaBHOBECHE BECOB HE HAPYIIAETCS B XOJIE BCETO
IKCIIEPUMECHTA .

Puc. 8. IIpubop nnst AeMOHCTpaIMy 3aKOHA COXPAHEHHS MACChI BEIIECTB

BriBogrsl:

B BbIBOZIAX HEOOXOAMMO OTPA3UTh TE3UC, UTO Macca BEIIECTB MPH MPOTEKAHUHU XUMHUYECKON peakiuu
COXpaHseTcs .

Konmponvuvie sonpocoi:
3amanus Ui pa3BUTHS QYHKIMOHAIBHON IPAMOTHOCTH
1. TIlpu ropenuu npoB octaétes 3051a. Macca 307161 MEHBIIIE MacChl B3STHIX ISl CKUTaHUs IpoB. Kak
MOXHO OOBSICHUTB TOT (PaKT?

2. Jlynsg npuroToBJIEHHs MSCHOTO OyJIbOHA OBAp B3I KycoK Msica Maccoi 1 kr . ITocie Bapku Kycok Msca
ctan BecuTh 800 r . [Touemy macca uamMeHunach?

TOUKA !' POCTA

Z[eMOHCTpaI_[I/IOHHHﬁ SKCIICPUMCHT Ne 4, «OHpeI[eJ'ICHI/IC COCTaBa BO3AyXa»

Teopernyeckas yactb. [lepen npoBeneHNEM HKCIIEPUMEHTA yJaIllUMCsl HEOOXO0IMMO OOBSICHUTH YCTPOMCTBO
npubopa, 4To 03HAYaIOT AejieHus. Takke He0OX0MMO YOeUThCs, YTO MpoOKa Mprudopa repMeTHYHO
3akpeIBaeT cocya. Ilpakruyeckas yactb. Llenb paboThl: SKCIEPUMEHTANBHO ONPEAETUTh 00BEMHYIO JJOJTIO
KHCIIOPO/Ja B BO3IIYXE .

ﬂOl’lOJZHMme]ZbHO(? 060py006aHue: HpI/I60p UL ONPCACIICHUA COCTaBa BO31yXa, HITAaTUB, CIIMPTOBKA, CTCKIISIHHAA
IajJIo4Ka, JIydhnHa, CTaKaH C BOJIOM.



Mamepuanwt u peaxmugut: KpacHbiit pochop.

Texnuka 6ezonacnocmu: C 0CTOPOKHOCTBIO 00paAIaThCs ¢ TOpsuM Gochopom.

HHcmpym;uﬂ K 8blNOJIHEHUIO.

1.KpucrammusaTop HanmoJIOBUHY 3aM0JIHUTE BO10M. Ha moBepxHOCTH BoibI HOMeCcTUTE PapPopoByIO HaIIKy C
1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.06paruTe BHUMaHHE Ha HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA —
BIAXHBIN (ochop ucmonp3oBarh Helnb3st! Dochopa T0KHO OBITH B3STO OOJIBIINE, YeM TPEOyeTCs IS
CBSI3BIBaHMS BCETO KUCIOPO/a, HAXOISIIETOCs B COCY/IE.

1. Ortkpoiite npoOKy npudopa 1 MOMECTUTE KOJIOKOJ B KpUcTain3aTop ¢ Bojoi. [lorpy3ure koiaokon B
BOJY HACTOJIbKO, YTOOBI YPOBCHB BOJbI COBIIaAal C HUKHUM ACJICHUCM KOJIOKOJIA. HpI/I 9TOM HIDKHHUH
Kpail KOJI0KO0JIa HE JJOJDKEH JIOXOIUTh [0 AHA KpUCTAIIU3aTopa . [y 9Toro KoJoKoJI 3aKpenuTe B

IOTATUBE WK IOMCCTHUTC HA THO KPUCTAIIM3aTOpPa ABC CTCKIIAHHBIC IMAJIOYKH .

2. CwIbHO pa30rpeB KOHEIl CTEKISTHHOW MAJIOYKH, OIYCTUTE €€ B KOJIOKOJ ¥ moaokTuTe dochop. Kak
TOJBbKO (hocop 3aropesncs, ObICTPO U3BIEKUTE MAJOUKY U 3aKpOiTe KOJIOKOI Mpookoil. Komokon
3aITOJTHAETCS TYCTBIM OEJBIM JIBIMOM, COCTOSIIAM U3 9YacTH4eK (POCHOPHOTO aHTHIPUTIA.

3. Ilpu ropernn pochopa 006EM Bo3ayXa BHYTPH KOJIOKOJIA BHAYaJe OT HarpeBaHMsI HEMHOTO
YBEIMYUBACTCS, a YPOBEHB BOJIBI B KOJIOKOJIE TTOHIKaeTcs . [1o Mepe pacxooBaHuUs KHCIOPOIa TIaMst
MOCTEINEeHHO racHeT. bemnbrit pochopHbiil anTuapua pacTBopsieTcs B Bojie . CoCy/ OXJIaKIaeTcs, Ta3 B
KOJIOKOJIE TIOCTETIEHHO YMEHbBINAeTCs B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE TOBHIIIaeTCs . B
KPUCTAJUTH3aTOP JIOJICUTE BOJIBI B TAKOM 00BeMe, YTOOBI BHYTPH M CHAPY>KH KOJIOKOJIa YPOBHU OBLIN
OJINHAKOBBI M COBMA/IAJIN CO BTOPHIM JIEJICHHEM KOJIOKOJA.

6 . OTKpoiiTe TPUOOP ¥ MPU MTOMOIIHU TOPSIIEH JTYIHHBI YOSIUTECh B TOM, YTO OCTaBIIUNICS B KOJIOKOJIE a3 HE
MOJIEpKUBAET ropeHust. Pe3yabTaTel HaOMIOIEHN I

UYucno nenenwnii B mpudope,
3aITOJIHEHHBIX BO3AYXOM (0 TIPOBEICHHS
pEeaKIIHm)

Yucno nenenuii B mpubope,
3aIl0JIHEHHBIX Ta3aMu (TocIe
NIPOBEICHUS PEAKITUH )

Kakoii ra3z npopearuposain?

BriBogsr:

B BbIBOZaX yKa3aTh cojepaxaHue KUCIOpoaa B Bo3ayxe (B %).

KonTponsnsie Borpocsl: 1.Kakoii ra3 pacxoayercs mpu cxxuranuu ¢pocdopa B Bo3ayxe? 2.Kakoit 00bém
KHCIJIOpoJia B Bo3ayxe? CKOJBKO 3TO cocTaBisieT B npoueHTax? 3.1louemy asst npoBeaeHus: SKCIIEpUMEHTA

6epyt u30sITOK Gochopa?

4.Kaxkoii ra3 octaiics B KOJIOKoJie rociie cropanus ¢pocdopa? 5.3amanus ans noarorosku k ['MA, BITP
VYkaxkure, B KaKyro I'pYIIy BXOJST BEIIECTBA, 3arPA3HAIOIINE BO3AYX:

1. BoIsHO map, YrIAEKUCIbIH ra3; 2.CepHUCTBIN Ta3, OKCUIBI a30Ta; 3. KUCIOPO/I, a30T; 4.reNIuil, KUCIOpOa

TOUKA !' POCTA

9 xnacc



JemoncTpanuonHblii 3kcniepumMenT Ne 1. «TensioBoii 3¢ ekt pacTBOpeHus BeliecTB B BOje»

Teoperndeckas yactb. PacTBoOpeHre BEIIECTB MPEACTABISAET COOOU CI0KHOE (PU3UKO-XUMHUYECKOE SIBICHHE,
3aBUCAILEE OT MPUPOJIBI PACTBOPEHHOTO BELIECTBA U PACTBOPUTEISI, OT TEMIIEPATYPHI U KOHLIEHTPAILIUU
oOpasyromerocst pacTBopa.

[Ipu pacTBOpeHUHN KPUCTAJUIMYECKUX BELLIECTB B BOJIE IPOUCXOIT TPU OCHOBHBIX Ipouecca. 1.Pa3zpymenue
KPUCTAJIJIMYECKON PEIIETKHA PACTBOPSIEMOIO BEMIECTBA — SHIAOTEPMHUYECKHUN ITPOLIECC.

1. T'mpparauus, T.e. B3aUMOJICHCTBUE YacTUL (MIOHOB UM MOJIEKYJI) paCTBOPSIEMOTO BEIIECTBA C
MOJIEKYJIaMH BOJIbI — 3K30TepMHuecKuii mpouecc . 3.IlepeHoc ruipaTupoBaHHbIX YaCTULL OT FPAHULIBI
KpUCTAJIJI-PACTBOP B 00U 00bEM pacTBOpa, 3TOT MPOLIECC HE COMPOBOKIAETCSI HA BbIAETICHUEM, HU
MOTJIOLEHUEM TETLIOTHI.

B 3aBucumocTy OT TOro, TEMIOBOM 3(P(HEKT KaKOro U3 ABYX MPOLECCOB (pa3pylleHUe KPUCTAILIA WIN
ruapaTanys 4acTHIl) peoodsagaer, oOuuii TenaoBoi 3pPeKT pacTBOPEHUS MOKET ObITh BEJIUYUHON
ITOJIOKUTEIIBHON WIN OTPULIATEIIBHOM.

IIpakTudeckas 9actb. [lens pabomul: ONPENETUTb TEIUIOBOH YPPEKT paCTBOPEHUS CEPHOM KUCIIOTHI,
TUPOKCUAA HATPUS U HUTPAaTa aMMOHUS .

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl IUTATUHOBBIH .

Jlononnumenvroe obopyodosanue: crakad Ha 150 Mt — 3 1IT.; CTEKISTHHAS TTaJIOYKa; MPOMBIBAJIKA; MEpHas
nmpoOupKa; mrmareiab — 2 T .

Mamepuanst u peakmugul: cepHasi KUCI0Ta (KOHII .); TUAPOKCU HATPUSI KPUCTATNIMYECKUIT; HUTPAT aMMOHUS .

Texnuka bezonacnocmu: 1.CepHasi KMCIIOTa U TUIPOKCHU HATPHUS SBJISIIOTCS arpeCCUBHBIMH BEIIECCTBAMH.
Heo6xomumo octeperaThcst MX MomnagaHus Ha KOy U oaexay. 2.bepeus riaza! 3.Heo6xoaumo moMHUTH
MpaBUJIO pa3BeAcHUs KUCIOT. 4.Ha pabodyem mecTe T0KHBI OBITh HEUTPATU3YIOIINE CpeicTBa: 2%-HbIe
pacTBOPBI THAPOKAPOOHATA HATPUS U YKCYCHOM KUCIIOTHI.

HHncmpykyus K 8b1N0IHEHUIO.
1.B nepsslii crakan HaneWte 50 mi1 Boapbl. 2.C NOMOIIBIO 1aTUHKa ONPEAEIIUTE €€ TEMIIEPaTypy.

1. Ormeppte 10 M1 KOHLIEHTPUPOBAHHOM CEPHOI KUCIOTHI U MEJUIEHHO, IIPU MepeMELIMBaHUN PacTBOpa
CTEKJITHHOW NaJIOUKOM BiIMBaiiTe cepHyto KucioTy. OOpaTuTe BHUMaHHUE Ha MOPAAO0K CMEILIUBaHUS
BOJbI U cepHOU KucioThl! CiiequTe 3a U3MEHEHUEM TEMIIEPATyphl IIPU PACTBOPEHUH KUCIIOTHI.
HaubOouiee BbICOKOE MOKa3aHUE TeMIEpaTyphl 3aHECUTE B TAOIUILy. JJaTUuK TIIATEILHO IPOMOMTE
BOJIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO § T TBEPAOTO MOPOILIKA THPOKCHIA HATPHS U BielTe 50 M BOJIBL.
OnycTuTe 1aT4MK TeMIepaTypsl U nepeMenaiTe pactBop. OTMETbTE caMO€ BBICOKOE 3HAaUEHHE
TeMrneparypsl. TiareabHO IPOMONTE AATYUK BOJOM.

3. B Tperuii crakan HachInbTe 15 I METKOKPUCTAJUINYECKOTO HUTpAaTa aMMOHHMS U mpuiieiTe 50 M1 BOJIBI.
OmnycTute 1aTYMK TeMIepaTypsl U OBICTPO mepeMelnaite pactBop. Hanbosee Hu3koe 3HaueHUE
TeMIIepaTyphl 3aHECUTE B TaOJIMILY.

Pe3ynbTatel u3MepeHuii/Ha0mroAeHui



Uccnenyemas cuctema | JIMCTHIIMpOBaHHAS BOJA Boza + HpSO4 Boma + NaOH | Bona+ NHgNO3

Temnepatypa, °C

Bwigoowi:

Otpa3utb, kakoil TernoBoi 3¢pdext npeodiaasaeT Npyu pacTBOPEHUU B BOAE CEPHON KHUCIIOTHI, HUTpATa
aMMOHMSI, TUIPOKCHU/1a HATPHUSL.

KOHmpOJZbele 6onpocyvl.

1.00bsacHUTE, TOYEMY TIPU PACTBOPEHUH OJTHUX BEIIECTB B BOJE BBIJICISACTCS TEIJIOTA, APYTUX —
noryiomaetcs. 2. [1peanonoxkure TermwioBoit aPeKT mpoiecca pacTBOPEHUS B BOJIE THAPOKCHIA KaJTusl.

TOUKA !' POCTA

[IpakTueckas padota Ne 1. DeKTpOIUTHI U HEANEKTPOIUTHI

Teopernueckas yacte. [Ipy pacTBOpeHHH B BOJI€ MOHHBIX COETMHEHUN MOJISPHBIE MOJIEKYJIBI BOABI OKPYXKAOT
(COnBBATUPYIOT) 3apsyKEHHbIE HOHBI, IEPEBOIS UX B pacTBOP. MONEKYISIpHBIE COETUHEHHS COJIbBATUPYIOTCS,
HO HE paclajaroTcs Ha MOHBI . B mepBoM ciydae pacTBOp IPOBOAUT JJIEKTPUUECKUNA TOK, BO BTOPOM HET .

Onpenenuth MPUHAAICKHOCTD BEIIECTBA WM PACTBOPA BEIECTBA K 3JIEKTPOJIUTAM MOYKHO IIPY MOMOIIH
M3MEpEeHUs AIIEKTPONIPOBOIHOCTHU. ECH 371€KTpOonpOBOJHOCTE BEIHKA, TO UCCIETYeMbIH OOBEKT — ANIEKTPOJIUT.

Ecnu 3nauenue snextponpoBoaHocTd MeHbIe 20 MKCM/CM, TO 3TO HEIIEKTPOJIUT .

IIpakTHyecKas 4acThb.

Ueﬂb pa60mbz: ONpCACIINTD ITPUHAAJIC)KHOCTE BCIIICCTB, cMmeceit BCIICCTB U paCTBOPOB BEIICCTB K
OJICKTPOJIMTaM U HEDJICKTPOJIUTAM .

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTIUK IEKTPONPOBOIHOCTH . JlononHUTEIHHOE
obopynoBaHue: cTakaHbl Ha 50 MII; ITATUB C 32)KUMOM; ITPOMBIBAJIKa . MaTepuaibl U peaKTUBBIL:
JUCTUIUTMPOBaHHAs BoJa; o 20 MJI STUJIOBOTO CIUPTa, OEH3MHA, KepOCUHA; 5%-HOT0 pacTBOpa caxapos3bl,
pactBopa cruprta (1:1), 5%-Horo pactBopa xjopuaa HaTpus; 5%-HOT0O pacTBOpa XJIOPOBOAOPOAA; 5S%-HOTO
pacTBopa THIpOKCUIa HATPUS, IIOBApEHHAs coJib (TBEpaas), caxap (TBEPIBIA) .

Texnuka b6ezonacnocmu: Ilpu paboTe ¢ TOPIOYMMH KUJIKOCTSIMH (CIIUPT, OCH3WH, KEPOCHH ) BOJIU3H HE JTOJDKHO
OBITh OTKPBITOTO OTHSI.

HHCI’I’lpyKL!M}l K 8blNOJIHERUIO.
1.B crakan momMecTuTe MOBAPCHHYIO COJIb U OIMMYCTHUTC B CTAKaH JAaTUUK IJICKTPOIIPOBOAHOCTH . HpOBO)II/IT JIn

COJIb DJIEKTPUUECKUN TOK? 2. AHAJIOTMYHBIE JEMCTBHSI POBEANTE C caxapo3oil . 3 . B crakan Hanelite 20 mi
UCCIIEYyEMOI0 PacTBOpA.




1. OmnycTute B HETO MAaTYUK HIEKTPOIPOBOJHOCTH, 3aKPEIIEHHBIN B Jarnke mratiua. Habmomaiite 3a
HM3MEHEHHEM 3HAaYeHUS JIeKTpoIipoBoAHOCTH. Korna nokazanus gaTyuka nepecTaHyT U3MEHSThCS,
3aIlUIINTE €r0 3HaYCHUE B TaOIuULy .

2. OO6patute BHuManue! JlaTyuk mocie KaI0ro OIbITa TIIATEFHO MPOMBIBAETCS BOJOK. 6.3aTeM JaTumuk
OIYCTHUTE B CIEAYIOIINHA pacTBOp . AHAJIOTUYHbIE IEHCTBUS IIPOJIENIANTE CO BCEMU PACTBOPAMHU.
Pesynbprarel u3mMmepeHuit

Ne Hazpanue BeecTsa, 3HavYeHue IEKTPONPOBOIHOCTH, MKCM/CM | DICKTPOIUT UM HEDTICKTPOJII
ombITa | pacTBopa

1

2

KOHmpOJZbele 60Nnpocyvl.

1.O0pamatoT BHUIMaHue, YTO HU AUCTUIUIMPOBAaHHAs BOJA, HU TBEPAs COJIb HE MPOBOJAT SJIEKTPUUECKOTO
ToKa. Tem He MeHee pacTBOP COJIM B BOJIE MPOBOJIUT 3JEKTPUUECKUN TOK. ITO 3HAYUT, YTO B PACTBOPE OTKY/Ia-
TO TMOSABIIAIOTCS MOABHKHBIE 3apsabl. [lon 3To HabM0AEeHIE BBOAAT ONpEieNieHUE dJIEKTPOIUTa U MEXaHU3M
IEKTPOIUTUYECKON TUCCOLMALINN.

2 . Bcerna nu BOJIHBIE PACTBOPHI BEHIECTB MPOBOJAT JIeKTprUdeckuil Tok? He Bceraa, T.€. HEKOTOPhIE BENIECTBA
HE JJal0T NOHOB IIPH PACTBOPEHUH . DTO — BEHIECTBA C MOJIEKYISIPHON KPUCTAIUNINYECKON PEIETKOM. 3.3a1aHns
nis moaroroBku k A, BITP

A) K xopo11o pacTBOPUMBIM 3JIEKTPOJIATAM OTHOCSTCSI:

1.runpokcun 6apust; 2.¢ocdat maraus; 3.cynbdun meau(1l); 4.kapOonat kanbeius. b) DnekTpuueckuii TOk
MIPOBOJTUT:

1.pacTBOp ATUIIOBOTO CHIUPTA; 2.pacTBOP TIIMIEPUHA; 3.pacTBOP TIIIOKO3bI; 4.pacTBOP THAPOKCHIA KAJIBIIUS.

JlaGopaTtopHsbiii onibIT Ne 1. «BiustHue pacTBOpUTENS HA AUCCOLUAIIHION

TOUKA \'POCTA
\ TeODeTI/I‘IeCKaﬂ HqacCThb. BO MHOTHUX XJIOpHUAaX IIEPEXOJHBIX MCTAJIJIOB CBA3HU UMCIOT B

3HAYUTENILHON Mepe KOBaJICHTHBIN XapakTep . ManonosisipHble pacCTBOPUTENH (CIIUPT UJIH Al[ETOH)
COJIbBATUPYIOT MOJIEKYIIBI IIenuKoM. [Ipu no6aBneHnn BoAbl OHA COBBATUPYET UOHBI, BBI3bIBAs
AIIEKTPOJIUTUYECKYIO JUCCOLMalIo . [[BeT pacTBOpa mpu 3TOM U3MEHSETCS, a SJIEKTPOIPOBOAHOCTH PE3KO
BO3paCTaer .

[IpakTnyeckas yactb. Llens paboThl: chopMUpOBaTH MPEICTABICHHUE O POJIM PACTBOPUTENS B
ANEKTPOJUTUYECKON JUCCOLMAIINH.

Ilepeuensy oamuuxos yughposoti rabopamopuu: 1aTIUK IEKTPOIIPOBOJTHOCTH .
Jononnumenvnoe 060pyoosanue: 1Ba BBICOKUX XUMUYECKUX cTakaHa (50 Mi1); CTEKIsIHHAs HallovyKa.

Mamepuaner u peakmugwr: CuCl2 6e3BoHBIN (MMeeT KopuuHeBbIH 1BeT . [lomyuatoT, HarpeBas
KPUCTAJIOTUAPAT B YaIIKe JUIs BRITApUBAHUS . XPAHAT B IUIOTHO 3aKPHITOM COCY/IE); alleTOH WM CIHUPT .



Texnuka 6ezonacnocmu: 1 . CoupT 1 alleTOH — Toproure BemecTBa. He ucmosib30BaTh OTKPHITOE IIaMSI.
CrnenuanbHble MEpbl 0€30MaCHOCTH MTPU PAdOTE C TOPIOUUMH KUAKOCTIMH. M30eraTh nonaganus conen Mmeau
Ha KOXKY U OJIEKy, TaK KaK OHU SI7IOBUTHI.

2 . Ilpu nonasanuu CMBITh XOJI0JHOW BOAOH O€3 MbLia.
Hucmpykyus k 6binoHenuio:

1. B xumuyeckuii crakad HacwinbTe ~0,5 r 6e3BoHOTO Xmopuaa meau (I1) CuCl2 u naneiite ~25 mi
CIMpPTa WIX alleTOHA .

2. PacTtBOpHTE BeliecTBO, IEpPEMENINBAs COACPKUMOE CTaKaHa CTEKIITHHON Majloukoid. Eciu pacTBopuTh

COJIb ITOJTHOCTBIO HE YAAETCS, aKKypaTHO CIIEUTE MOJTY4EHHBIM pacTBOP B APYrod CTaKaH.

[Torpy3urte B pacTBOp IIyN JaT4HUKa 3JIEKTPOINPOBOAHOCTH U U3MEPHTE AEKTPOIIPOBOIHOCTS .

OObpaTtuTe BHUMaHKE Ha 1BET pacTBopa. [Ipuneiite k pactBopy 25 mu Bosl. [lepemernaiite, oOparure

BHUMAaHHUE HAa U3MEHEHHE OKpacKu. 5.M3MepbTe 27€KTPOIIPOBOJHOCTD MOJYYEHHOTO PacTBOPA .

B w

Pesynbrarel uzmepenuii/HabmoaeHui

BeniectBo | DeKTpONPOBOAHOCTH B CIIUPTE DIIEKTPOIIPOBOTHOCTH TOCIIE JOOABICHUS BOIBI
(amreTone)

Xnopug meau (1I)

Bwv1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA AIEKTPOIIPOBOIHOCTD COJIH.
Konmponvnvie sonpocwi: 1.0 4éM CBUAECTETBCTBYET POCT AIEKTPOIPOBOJTHOCTH COJIM MPH A00aBICHUHU BOABI? 2

. [louemy n3mensiercsa uBet pactsopa? 3 . Kak BIuseT npupoia paCTBOPUTENIA HA SJICKTPOJIUTHUECKYIO
IUCCOIMAIIMIO?

JlaGopaTtopusbiii onibIT Ne 2. «CunbHBIC B CT1A0BIC AIEKTPOJIUTHI

Teopernyeckas 4acTh. BHGKTpOJ'II/ITaMI/I HAa3bIBAKOTCA BEHICCTBA, pacnaJarominuccCsa Ha HOHBI BCICACTBUEC
BHGKTPOHHTHHGCKOﬁ

Jucconuanuu. PaCTBopH QJICKTPOJIMTOB ABJIAKOTCS ITPOBOJHHKAMU BTOPOI'O poaa, TaK KaK ITPOBOIAT
SHeKTpI/I‘IeCKI/Iﬁ TOK 3a cuét noHoB. Ilo cmocobHOCTH K SHeKTpOHHTquCKOﬁ JUCCOLNUAINU IJICKTPOJIUTBI
YCJIOBHO pa3ACiIsItOT Ha CUJIBHBIC U ciaoble. CUIIbHBIE QJICKTPOJIUTHI HPAKTUYICCKHU ITOJIHOCTBIO
JAUCCOLIMUPOBAHbI HA MOHBI B p336aBHCHHLIX pacTBOpaAx . K HuM oTHOCATCS MHOTHIE HCOPraHu4CCKue COJIN,
HCKOTOPLIC KHUCJIOThI U ICJI0OYH

. CnaGpie QJICKTPO- JIUTHI JIMIIb YaCTUIHO AUCCOUUUPOBAHBI HA NOHBI, KOTOPBIC HAXOAATCA B JUHAMHUYCCKOM
PaBHOBECHUHU C HEAUCCONUUPOBAHHBIMU MOJICKYJIAMH . K cmaOeim QJICKTPOJINTAaM OTHOCATCA MHOTUC
OpraHu4€CKUC KHUCJIIOTBI U OCHOBAHUA .

IIpakTH4ecKas 4acThb. Ue]lb pa60mb1: OMPCACIIUTD, ABJISIFOTCA JIM BBIJTAHHBIC BEIICCTBA CUJIBHBIMU UJIN c1a0bIMU
QJICKTPOJUTAMU Ha OCHOBAHUH U3MCPCHUA IJICKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuens oamuuxos yughposou 1abopamopuu: NaTIMK SIEKTPOIPOBOTHOCTH .



Jlononnumenvrnoe 06opydoeanue: TpU XUMUYECKUX cTakaHa (25—>50 mit), mpoMbIBaiKa ¢ JUCTUIUIMPOBAHHOM
BOJIOM .

Mamepuanwt u peaxmuewt. 10 %-Hble pacTBOPHI COJITHON, a30THOUM M YKCYCHOHM KUCIIOT (3KEIaTeIhHO B
KareabHUIax); GUIbTpoBaJIbHAsA Oymara .

TOUYKA \' POCTA .
\ Texuuxa 6eszonacnocmu: CoOnronainTe Mepbl 0€30MaCHOCTH TIpH PabOTe ¢ KUCIOTaMU U

mcj1o49aMu.

HHcmpym;uﬂ K 8blNOJIHEHUIO.

=

B tpu crakana Haneiire no 25—50 M1 AUCTUIUIMPOBAHHOM BOJIBI.

B niepBbiif ctakan q00aBbTe 1 Kamio yKCYCHOM KHCIIOTBI, BO BTOPOM — COJISIHOM, B TPETHM — a30THOIA.
3. H3mMepbTe 251eKTpOnpOBOTHOCTH KaKIOTO PaCTBOPA, BEITHPAS LIy (GUIBTPOBAILHON OyMaroi mocie
KaKJI0r0 u3MepeHus . Pe3ynbrarel nu3mMepeHni

N

No 3HaveHue IEeKTPOnpoBoIHOCTH, MKCM/cM | Ha3BaHMe BBIJTaHHOTO BEIECTBA

Bwv1600b1: OTpazute NpuHAAICKHOCTh BEILIECTB K CHIIBHBIM U cI1a0bIM 3J1eKTpoiuTaM. KoHTpoIbHbIE BOIPOCHI:

1.IToueMy pacTBOp COJITHOM KHUCIOTHI JIYYIlI€ TPOBOJAMUT IEKTPUUYECKHI TOK IO CPABHEHUIO C pACTBOPOM
YKCYCHOM KHCJIOTHI? 2.K KakuM 3JIEKTPOIMTaM OTHOCUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3aaHue ist
nonroroBku k 1A, BIIP

@DopMyIIbl TOJIBKO CIa0BIX JIEKTPOIUTOB MIPEICTABICHBI B PSIY:

l.Ca(OH)Z, H2$, H2$O4 2.H2C03, NH3-H20, H2$ 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JlemoHcTpaMOHHBIN OnbIT Ne 2. «/3yueHne BIUSHUS Pa3InuHbIX (JaKTOPOB Ha CKOPOCTH PEAKIIUM»

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(DUKALINY TPUOOPA [T U3YUYCHUS XUMHUECKUX peakuuii. B
OJIHOM KOHCTPYKIIUU POJIb PEaKTOPA BHIIOJIHSAET 0ObIYHASI MPOOUpPKA, B IPYTrOii, 60JIee COBPEMEHHOM, — COCY/
JlangoneTa.

OpaHako TeXHHUKA IEMOHCTPAIUH SKCIIEPUMEHTA OCTaETCs OJMHAKOBOW. MeHsieTcs b MOPSI0K CMEITUBAHUS
pearupyronux BemiecTB. CHavana B IpoOUPKY-peaKkTop 3aIMBAETCs PACTBOP KUCIOTHI, @ B HErO MOMEIIaeTCs
TBEpIOE BEIECTBO (I[UHK, MPaMop).

IIpakTH4ecKas 4acThb. HCJ'IL pa6OTLIZ HU3YYUTH BJIMSAHUC PA3JIMYHBIX (I)aKTOpOB Ha CKOPOCThb XUMHUYECKOU
pCaKkIuu.

Ilepeuens oamuuxos yughposoii rabopamopuu: 1aATIUK TEMIEPATYphl MJIATUHOBBIH.



Hononrnumenvrnoe ob6opyoosanue: npudOp st U3y4EHUS] CKOPOCTU XUMUYECKUX PEAKLUi; IEeKTpUIecKas
TUTMTKA; CTAKaH XUMUYECKUH Ha 250 MIT; mmarTesb; KpUCTAJUIN3aTOp IS MPOMBIBaHHS cocya0B JlaHonbTa;
npobupku [1X-21 (3 mT.) .

Mamepuanvt u peakmueul: cosisiHasi kucnota (4%-Hbiil); consiHas kucioTa (10%-Hbli1); KycCOUKH MpaMopa;
MOPOIIOK MpamMopa; YKCcycHast Kuciiota (6%- Hbli); IUHK; epoKcu 1 BoJaopoaa (3%-HbIi); TMOKCHI MapraHiia
().

Texnuxa 6esonacnocmu: CobmonaTh MpaBuiIa paboThl ¢ KUCIOTAMU U HarpeBaTEIbHBIMU JIEKTPUIECKUMHU
npubo- pamu .

Hncmpykyus K 8b1n0OIHEHUIO.!
Onwvim [ .BnvsiHEE IPUPOJIBI pearupyronux BEIECTB Ha CKOPOCTh XUMHUUECKOU PEaKIINU

B onno koneno cocyna Jlangonesra Haneite 3 M1 I M pactBop ykcycHOM KUCIOTHI ( 6%-HbII pacTBOp), B
JPYroe KOJICHO IOMeCTUTe 2—3 rpaHyiibl HuHKa. Bo BTOpoil cocyn Jlan- nosbra Hanente 3 Mt | M constHOM
KUCToThI ( 4%-HbIi), B Ipyroe KoyieHo — 2—3 rpanyibl HuHKa . [Ipucoenunute cocynst Jlannonbra K
MaHOMETPUYECKUM TpyOKaM.

Obpamume snHumanue! OTHOBPEMEHHO MEPEICHTE KUCIOTHI B cocyaax JIaHmoyIbTa K rpaHy/iaM ITMHKa.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKUX TpyOKax. Yualuecs AeNaioT BHIBOJA O pa3HON CKOPOCTH
XUMHUUYECKUX PEAKIIUH .

Onbim 2. BnvsiHUE KOHIICHTPAIUY PEArupyoInX BEIIECTB HA CKOPOCTh XMMUYECKON peaKIiuu

B oano xosneHo cocyaa Jlanaosbra HanenTe 3 My 4%-HOW COSTHOM KUCIIOTHI, B IPYro€ KOJICHO MOMECTUTE
2—3 rpanynsl HuHKa . Bo Bropoii cocyn Jlannonsra Hanente 3 mu 10%-HOM COJIIHON KHCIIOTBI, B IPyrOe
KoJieHO — 2—3 rpanyisl nuHKa. [Ipucoenunnte cocynbl JIan101bTa K MAHOMETPHYECKUM TPYOKaM.

O6patute BHuManue! OHOBpEMEHHO TiepesieiiTe KUCIOThHI B cocyaax Jlanionbra K rpanyiaM [UHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPHUUECKUX TpyOKax. Yualuecs JeNatoT BHIBOJ O Pa3HON CKOPOCTH
XUMHYECKUX PEaKLnu.

Onvim 3. BnusiHue TeMIiepatypbl pearupymoIrux BEIecTB Ha CKOPOCTh XUMUYECKON PEeaKIiu

B onHo xoneno cocyna Jlannonsta Hanete 3 mi 10 % CoOJIIHON KUCIIOTHI, B APYTO€ KOJIEHO IoMecTuTe 2—3
rpaHynbl HuHKa . Bo BTopoii cocyn Jlangonbra Haneitte 3 mit 10%-Hoit comsi- HOM KUCIOThI, HArPETOM Ha
BoJsiHOM Oane 1o 50 °C, B npyroe kosieHo — 2—3 rpanynsl nuHKa. [Ipucoeaunurte cocynsl JlangonbsTa k
MaHOMETPUYECKUM TPyOKaM.

O6paTI/ITe BHHUMaHHE! OI[HOBpeMeHHO nepeneﬁTe KHCJIOTBI B COCYyax JlangonbTa K rpaHyjiaM LIUHKa.
CpaBHI/ITe YPOBHH KUAKOCTU B MAHOMCTPHUICCKUX pr61<ax. VYuyamuecs nenarT BEIBOJ O pa3H0171 CKOpOCTHU
XUMHWYCCKUX peaKquI .

Onvim Ne 4. BiiustHue NOBEPXHOCTH CONIPUKOCHOBEHHUS pEArupyIOLIUX BEIIECTB HA CKOPOCTh XUMUUYECKOM
peaxiuu



B onno koneno cocyna JlangonbsTta HaneiTe 3 M 4%-HOW COJITHOM KUCIIOTHI, B IPYro€ KOJIEHO IOMECTUTE 1 T
MpaMopa, B3ATOTO B BUJie Kycouka. Bo Bropoii cocya Jlannonbra Hanenre 3 mi 4%-HOU COJISTHOM KUCIIOTHI, B
apyroe KoseHo — 1 r noporka Mmpamopa. [Ipucoeannute cocynsl JIana0abTa K MAHOMETPUIECKUM TPyOKaM.

Obpamume enumanue! OTHOBPEMEHHO MepeieiiTe KUCIOTH B cocyaax JIaHm0IpTa K MpaMopy IIUHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKUX TpyOKax. Yuaiuecs AesatT BHIBOJ O pa3HOM CKOPOCTH
XUMHUYECKUX PEAKIIUH.

Onwvim 5. BnusiHue kaTanu3aTtopa Ha CKOPOCTh XMMHUUYECKOH peakiuu

B crakan ¢ Bogoii, Harperoit 10 50 °C, momectute 2 1eMOHCTpaMOHHbIe Tpooupku ¢ 2 mit 3% -HOTO pacTBOpa
nepoKcua BoAopoaa. BeiaepkuBatoT mpoOUpKU B BoJie 0K0JI0 2 MuH. V3BIekuTe mpoOupku U3 BOASIHOM OaHU
Y TIPOJICMOHCTPHUPYUTE yUIaIIUMCS Pe3yabTaT — Ha CTCHKaX MPOOMPKH MMOSBHINCH ITy3bIPHKH Ta3a Kuciaopoa. B
OJIHY U3 MPOOUPOK BHECUTE HA KOHUMKE Imatesis quokeu mapranma (IV) . Habmonarot snepruunoe
BBIJIEJICHUE KUCIIOPOIa.

Konmponvnvie 6onpocwi: 1.0T xakux (HakTOpOB 3aBUCUT CKOPOCTh XUMUUeckon peakuuu? 2.ITouemy
pasnokeHue MePOKCHIa BOIOpOa B MPUCYTCTBUM Truokcuaa Mapranma (IV) caagana unér ouenn ObICTpO, a
3aTeM 3aMeIsIeTcsa?

1. 3apanus g pa3BuTus QYHKIMOHATBHOW IPaMOTHOCTH:

ch

t B Tpu opuHakoBble NPOOMPKH YHEHUKH HAJIUIIM 110 5 MJI PacTBOPA COJISHOIM

KHUCIIOTHI OJJUHAKOBOM KOHIIEHTpaluu. B nmepByro mpoOHpKy MOJOKUIM CTPYKKH jKelie3a, BO BTOPYIO —
CTPYKKH IIMHKA, B TPETHIO — CTPY’KKH HEM3BECTHOI'O CBETJIONO SAPKO OJIECTSIIEro

Metaiia. Hanboiee MHTEHCUBHO BbIJIEJICHHE ra3a HAOMIOAAIN B TPEeThel MpoOUpKe ¢ HEM3BECTHBIM METAILIIOM.
Bo BTOpOI1 poOupke ¢ HIMHKOM WHTEHCUBHOCTH BBIJIEJICHHUS ra3a Oblia MEHBIIIE, YeM B TpeTheil. B mepBoii
MPOOUPKE C KEJIEe30M HHTEHCUBHOCTD BbIJICJICHHSI ra3a Obljla HAMMEHBIIICH.

a)/leficTBue Kakoro (hakTopa, BIMSIIONIET0 Ha CKOPOCTh peakuuu, Habmoganu y4damuecs? 6) Kakoii metann mor
HAXOJHUTHCS B TPEThEH nmpoOupke? 3anuinTe Ha3BaHUe METaa.

1. Ha Fpa(l)I/IKe MMpEACTaBJICHA 3aBUCUMOCTD KOHILICHTPAIIUN NCXOJHBIX BCUICCTB U IIPOAYKTOB PEAKIUU OT
BPEMCHHU MMPOTCKAaHUA PCAKIINH:

Puc. 20. Fpa(bI/IK 3aBUCUMOCTH KOHIICHTPpAlIUU UCXOAHBIX BCIICCTB U MMPOAYKTOB PCAKIIUU OT BPECMCHU
IMPOTCKaHUA PCAaKIUU



OHpel[eJII/ITC, Kakasi KpuBas OIMUCbIBACT UBSMCHCHUC KOHICHTPAIIMKU UCXOAHBIX BCIICCTB, d KaKad — IIPOAYKTOB
peaKIuH .
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