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CocTaBHTEIb IPOrpaMMbl: yauTeb xumun: Oqdaena M.P.



TOUKA \!pocm

[HosicHUTEILHASA 3aIIMCKA

Pabouas mporpamma 1o xumuu Juist 8 - 9 kiaccoB siBisieTcsl yacTbio OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpaszoBanuss MBOVY «Kapranmunckas COIL» u cocraBneHa B cooTBeTcTBUU ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOro oOmiero oOpazoBanus (IIpukaz MunucrepctBa oOpazoBanusi u Hayku P® ot 17.12.2010 Nel897 «O6
yTBEepKJIEeHUH (helepaiabHOro rocyAapcCTBEHHOI0 00pa3oBaTEeNbHOTO CTaHJApTa OCHOBHOTO OOIIero oOpa3oBaHUsA» (C M3MEHEHUSIMH U
nononHeHusiMu ot 29.12.2014, 31.12.2015), pexomennauusamu «IIpumepHoit mporpaMMbl OCHOBHOTO 00OLIEro oOpa3oBaHus 0 XUMUU 89
kiaccel» (PaGoueit mporpammel mpenMetHoit TuHuM yueOHukoB I'. E. Pynsutuca, @. I'. @enpamana. ®I'OC. Xumust. 8-9 kimaccrl: mocodue
JUIsl yuuTenel oOuieo0pa3oBaTesbHbIX yupexkaeHui, coct. 'apa H. H., M. «IIpocsemenue», 2011 r.;) u opueHTHpOBaHa HA peann3aluio
B LIEHTpe 00pa30BaHUsl €CTECTBEHHOHAy4YHOW M TEXHOJIOTMYeCKOM HampasieHHocTed «Touka pocrtay, co3ganHoro Ha 6aze MBOY
«Kapranunckas COIL» ¢ nenpio pa3BUTHs Yy 00y4aromUXcsl €CTECTBEHHOHAY4YHOM, MaTeMaTH4eCKOl, HHPOPMAIIMOHHOW TI'PaMOTHOCTH,
dbopMUpOBaHUS KPUTHUECKOTO U KPEATUBHOI'O MBIILIEHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOM
HANpaBICHHOCTH, a TaKXe JUIl MpPaKTUYecKoW oTpabOTKH ydeOHOro marepuaia mo ydeOHbIM npeameram «Pusnka», «Xumusy,
«buonorus, «TexHomorusy.

Ha ©6a3e mnentpa «Touka pocta» oOecreunBaeTcsi peaau3alusi oOO0pa30BaTENbHBIX MPOrpaMM E€CTECTBEHHOHAYYHOH H
TEXHOJOTUYECKON HaIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHMUSIMM 3aKOHOAATENbCTBA B chepe oOpa3zoBaHUs U C
yuétoM pekomeHnanuii ®PenepanpHoro omeparopa ydeOHoro mnpeamera «Xumus». OOpa3oBarenbHas NporpaMma  MO3BOJSET
UHTETPUPOBATh pEaM3yeMble 3/1eCh MOJXOJbI, CTPYKTYpY M COJEpKaHue IMpU OpraHu3aluu oOydeHHs XuMuu B 8—9 kiaccax,
BBICTPOGHHOM Ha 0a3e J000ro M3 JIOCTYHHBIX ydeOHo-meronmuecknx komriuiekcoB (YMK). Mcmonb3oBanue o0opynoBaHHs LEHTpa
«Touka pocTay MO3BOIAET CO3/1aTh yCIOBUS:

* IS pacIIMpEeHHs COAEPKaHUs IIKOJIBHOIO XUMUYECKOT0 00pa30BaHUs;
* IS TIOBBILICHHSI TO3HABATENILHOM aKTUBHOCTH 00YYaIOLINXCsl B €CTECTBEHHOHAYYHOI 00J1acTH;
* IS Pa3BUTHS JIMYHOCTH peOEHKa B Mpolecce 0Oy4eHHsT XUMHUH, ero crocoOHOCTed, (POPMUPOBAHUS U YAOBICTBOPCHUS

COLIMAJIBHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;

ISl PabOTHI ¢ OZApEHHBIMU IIKOJIBHUKAMHU, OPTraHU3alMH UX Pa3BUTHS B Pa3IUYHBIX 00JacTAX 00pa3oBaTeIbHOU, TBOPUYECKOM
NESTEIbHOCTH.

[Tpumensis nudpoBsle 1a00paTOPUM HA YPOKAX XUMUH, YUALUECS CMOTYT BBIIIOJHUTh MHOKECTBO Ja0OPaTOPHBIX paboT U



9KCIICPUMCHTOB IIO ITpOorpaMmce OCHOBHOM IIIKOJIBI.

TOUKA \!Pocm

HopmaTuBHas 0a3a
1.®enepanbublit 3akoH 0T 29 .12 .2012 No 273-D3 (pen . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit denepanum» (¢ U3M . U JI0M ., BCTYII . B
cuiy ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc_LAW 140174 (nara obparenus: 28 .09 .2020)
2.ITacnioptr HaumoHanbHOro mnpoekta «OOpazoBanue» (yTB. npesuauymoMm Cosera npu Ilpesunente P® mo crparernyeckomMy pa3BUTHIO U
HAIMOHAILHBIM MPOSKTaM, IPOToKoJ oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1
(mara obpamenus: 10.03.2021)
3. 'ocynapctBennas mporpamma Poccuiickoit @enepannn «Pa3sutue odpazoBanus» (yTBepkaeHa nocranosienueM [IpaBurenscrtea PO ot 26 .12
2017 Ne 1642 (pen . ot 22 .02 .2021) «O06 yTBepkIeHUH TOCYyAapCTBEHHOM nporpaMmbl Poccuiickoit deneparuu «Pa3sutue odpazoBanus» . — URL:
http://www .consultant .ru/document/cons_doc_LAW_286474/cf742885e783e08d938 7d7364e34f26f87ec138f (mata obparuenus: 10 .03 .2021)
4.1Ipoeccronanbublii cranaapT «llenaror (megarornyeckas A€ATeNbHOCTD B JOIIKOJIBHOM, HAUaJIbHOM OOIIIeM, OCHOBHOM 0O0II[eM, CpeHEM 00I1eM
o0Opa3oBaHum), (BocUTaTeNb, YIUTENb)» (pea. ot 16.06.2019 r.) (I[Ipuka3z MunucrepctBa Tpyaa u coruaibHoi 3amutbl PO ot 18 oxTsi6pst 2013r .
Ne 544n, ¢ n3MeHEeHUsAMU, BHECEHHBIMU ITpHKa3oM MuHucTepcTBa TpyAa u couzamutel PO ot 25 nekabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 1.
Ne 422w1) . — URL.: // http://mpodcranmapruenarora.pd (gara ooparrenus: 10 .03 .2021)
5. Ilpodeccuonanpuslii cranaapt «Ilegaror qononHurensHOro odopazoBanus aereit u B3pocibix» (IIpukaz MunucrepcTBa Tpyia U COIMAIBHOM
3ammThl PO o1 5 mas 2018 r. Ne 298n «O06 yTBep)kaenun nmpodeccruonanbHoro cranaapta «llemaror 1omoTHUTEIFHOTO 00pa30BaHUs JETEH U
B3pocibix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-
professionalnykhstandartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (nata oopamenus: 10 .03 .2021)
6.®eepabHBIl  TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOrO oOmiero oOpa3zoBaHus (yTBepkAEH NpukazoM MuHHCTEpCTBA
obpazoBanus u Hayku PD ot 17 nexabpst 2010 T . Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru (nara obpamienus: 10 .03 .2021)
7.DenepallbHBIN TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEIHEr0 001Iero o0pa3zoBanus (YTBEPKIEH MPUKa30oM MUHHUCTEPCTBA
obpaszoBanus u Hayku PO ot 17 mast 2012 r. Ne 413) (pex.11 .12 .2020) . — URL.: https://fgos.ru (marta oopamenus: 10 .03 .2021)
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8.Meronnyeckne peKOMEHAALMU MO CO3JaHUI0 U (PYHKIIMOHUPOBAHMIO JETCKUX TeXHOMapkoB «KBantopmym» Ha 06aze o0meo0OpazoBaTeIbHBIX
opranuzaiii (yIBep:KICHBI pacrnopsbkeHrneM MunucteperBa npocsemicaus PP ot 12 suBaps 2021 r . Ne P-4) . — URL.: http://www .consultant
.ru/document/cons_doc_LAW_374695 (nara obpamienus: 10 .03 .2021)

9.Metoanyeckre peKOMEHIAINHU M0 CO3JJaHUI0 U (PYHKIIMOHUPOBAHHIO IIEHTPOB L poBoro odpazosanus «IT-ky0» (YTBEpkKAECHBI pacOpsKEHHEM
MunucrepcTBa npocseiienust PO or 12 suBaps 2021 r. Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc LAW 374572

(mara obpamenus: 10 .03 .2021)

10.MeToauyueckne peKOMEHIAIMKA IO CO3JIaHUI0 M (DYHKIIMOHHMPOBAHUIO B 00II€00pa30BaTEIbHBIX OPraHU3aIMsIX, PACIIOJIOKEHHBIX B CEIBCKOM
MECTHOCTH M MaJIbIX TOPOJax, IIEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOW HarmpaBieHHOCTeH («Touka poctay) (YTBEpKACHBI
pacniopsbkeHneM MuHHCTEpCeTBa mpocBenienus: Poccuiickoit ®enmeparuu ot 12 smBaps 2021 r . N P-6) .  —  URL:
http://www.consultant.ru/document/cons_doc_ LAW_374694/ (nara obpamienus: 10 .03 .2021)

KpaTKOC ONmuCaHUEC MOAX0A0B K CTPYKTYPHUPOBAHUIO MATEPHAJIOB TR !’POCTA

B oopazosamenvnoit npozpamme (OII) npeocmaenenst cnedyroujue pazoesnsl:

1 .MeTob! N3yueHHsI BEUIECTB M XUMHUYECKUX SBICHUN. DKCIIEPUMEHTAIbHbBIE OCHOBBI XUMHH .

2 . IlepBoHayanbHble XUMHUYecKue MOHATHS . 3 . PacTBopbl. 4.OCHOBHBIE KJIacChl HEOPraHMUYECKUX coeluHeHHH. 5. Teopus 3neKTpoauTHYeCcKOR
nuccoruanuu. 6. XuMUUeCKHe peakiuu. 7. XMMUYECKHE DJIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB M UX COCTMHECHHUI).

B ocHOBY BblAENIEHHS TAaKUX PA3/JIEeNIOB 3AJI0KEH XMMUYECKUH SKCIEPUMEHT, TPAJUIIMOHHAs CUCTeMa M3ydeHUs: XuMuu. OCHOBHOI (opmoit
y4eOHOI /eATeNIbHOCTU SBISETCS XMMHUYECKHH SKCIIEpUMEHT, NMPOBOAMMBIM B BHJAE J1a0OpAaTOPHBIX, MPAKTHYECKUX PabOT M JEMOHCTpAIMi.
JleMOHCTpallMOHHBIN SKCIEPUMEHT MPOBOJIUTCS B TOM CIIydae, €CJIM OH ONaceH JUIsl BHIIOJHEHUS yYallluMUCS WM UMEIoIInics Tpubop npeacTaBieH
B €IMHCTBEHHOM 3K3EMIUIPE.

Jlist m3ydeHus1 npeaMera «XUMHUsD> HAa 3Tale 0CHOBHOro o0uiero odopazosanusi orsoaurcs 140 yacos: 8 kinacc - 70 gacos; 9 kinacc —70 gacos.

Jannas oOpa3oBaTenbHas mporpaMma o0ecreynBaeT YCBOSHUE yUalUMICS BaKHEHIINX XUMUYECKUX 3aKOHOB, TEOPUI U OHSITHI; GopMUpyeT
IIPEJICTaBICHUE O POJIM XUMHH B OKPY’KaIOIIEM MHUPE U )KM3HU uesioBeka. [Ipy 7 TOM 0CHOBHOE BHUMaHUE yAEIAETCS CYIIHOCTH XMMUYECKUX peakLnuii
Y METOJaM UX OCYILECTBIECHHUS.

OaHUM U3 OCHOBHBIX IMPUHLHUIIOB MOCTPOCHUS MPOTPaMMBbl SIBISETCS MPUHIUI JOCTYMHOCTH . DKCIEPUMEHTAIbHbIE JaHHbIE, OTyUYEeHHBIE
YYaIIUMHCS TPU BBIMOJTHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJSIOT YYAIIMMCS CAMOCTOSITEIBHO JI€JaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxompl, 3aJ0KEHHBIE B COZIEp)KaHUE POTrpaMMbl Kypca, CO3/1al0T HEOOXOMMbIE YCIOBHUS JIJIsl CHCTEMHOTO YCBOCHUS YUAITUMHCS OCHOB HAYKH,
JUIsl o0ecrieueHusl pa3BUBAIOIIETO M BOCIHUTHIBAIOIIETO BO3JIEHCTBUSA OOy4YeHHs Ha JIMYHOCTH ywaiierocs. @dopMmupyemble 3HAHUS JOJKHBI CTAaTh
OCHOBOH CHCTEMBI YOSIKICHU IIKOIBHUKA, IIEHTPATBHBIM SPOM €r0 HAyYHOTO MUPOBO33PEHHUS.
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Onucanne MaTepuaJIbHO-TEXHUYeCKOH 0a3bl neHTpa «Touka pocray,
HCIOJIB3YyeMOro0 JJIsl peaau3anuy 00pa3oBaresbHbIX MPOrPpaMM B PAMKAX NMPenogaBaHus XUMUHN

Hugposaa (komnviomepuasn) nadopamopus (LIJI), TporpaMMHO-ANIAPATHBIA KOMILIEKC, TaTYMKOBAas CHUCTEMa — KOMIUIEKT Y4eOHOTO
000py0BaHNs, BKIIIOYAIOIINN U3MEPUTENIbHBIN 010K, HHTEp(eic KOTOPOTro MO3BOJIsET 00eCeYnBaTh CBSA3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, U HAOOP
JATYMKOB, PETUCTPUPYIOIINX 3HAUCHUSI PA3IUYHBIX (PU3NUECKUX BEITUUHH.

Jlamyuk memnepamypol na1amuHoewlii — IPOCTON M HAIEKHBIA JaTUUK, IPEIHA3HAYECH JIJIs U3MEPEHUsI TEMIIEpaTypbl B BOAHBIX PacTBOpax U B
ra3oBbix cpenax. imeer paznuunbsiidi 1uana3zoH udmepenuit or —40 no +180 °C. TexHuueckune XxapakTEpUCTHKU 1aTYUKA YKa3aHbl B UHCTPYKILHUU 110
AKCIUTyaTauuu. Jamuux memnepamypst mepmonaprulii NpeHazHadeH g u3mepenus remmneparyp 10 900 °C. Mcnonb3yercs npu BbIIOJHEHUU
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IJIaMEHHU, IUIABJICHHS U Pa3JI0KEHHS BEILIECTB.

Jlamuuk onmuyeckoil niaommnocmu (Konopumemp) — TpelHA3HAYEH /I W3MEPEHHUS ONTUYECKOW TIUIOTHOCTH OKPAIICHHBIX PacTBOPOB.
Ucnonb3yercs npu nzydenuu teM «PactBopb», «CKOPOCTh XUMHUYECKUX PEAKLIUI, ONPEACICHUN KOHIIEHTPAI[MN OKPALLICHHbIX HOHOB.

Jamuuk pH nipenHazHaveH /Ui U3MEPEHUs BOJIOPOAHOTO Noka3zarens (pH) BOAHBIX pacTBOPOB B pa3IMYHBIX HCCIEIOBAHUAX OOBEKTOB OKPY KatOLIeH
CpenBl.

Jlamuux 31eKkmponpoeoonocmu NpeJHA3HAUYCH [Tl U3MEPEHUS YJIeIbHON AJIEKTPONPOBOJAHOCTH JKUJKOCTEH, B TOM YHCII€ U BOJHBIX PaCTBOPOB
BelecTB. [IpuMensercs npu u3yuyeHrun TEOPUN IEKTPOJIUTUYECKON JUCCOLMAIINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB

Jamuuk xn0pud-uono6 MCIOIb3yeTCs U1 KOJINYECTBEHHOTO ONPENEIECHHs COAEPKaHU MOHOB XJIOpA B BOJHBIX PacTBOpPAax, IOYBE, MPOLYKTaxX
nutanus. K natuuky nogkirodaercs MoHoceneKTuBHbIN antektpon (MCD) (pabounii 35eKkTpos1), HOTEHIIMaN KOTOPOro 3aBUCUT OT KOHIIEHTpAlUH
OTIpeNieNIIeMOro UOHA, B IaHHOM cliyyae oT KoHueHTpauu aHuoHoB Cl. ITorennuan MCD ompenenstoT OTHOCUTENbHO 3JEKTPOJia CPABHEHUS, KaK
MIPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuyuk Humpam-uono6 NpeJHa3HAuYEH JJIs1 KOIMYECTBEHHOTO ONIPEIEICHNs HUTPATOB B PAa3JIMYHBIX 00BEKTAX OKPYXKAIOIIEH Cpeibl: BOJIe, OBOILAX,
bpyKTax, KOMOACHBIX U3MIENHIX U T.1I.

Mukpockon yughpoeoii ipeHa3HavEH A7 U3y4eHUs: GOPMBbI KPUCTAIIIIOB U HAOJIIOJICHHS 32 POCTOM KPHCTAJIOB.

Annapam ona npogedenusn xumuyeckux peaxyuii (AIIXP) npenHa3HayeH Uil NOJyYEHUs U JEMOHCTPALIMKA CBOMCTB TOKCHUUHBIX MApOB U Ta30B .
OTu BellecTBa NoyyaloTcs B Ko0e-peakTope, U Mpy HarpeBaHuu (Wi 0e3 HarpeBaHus) ra3000pa3Hble BEIIeCTBa MPOXOIAT Yepe3 MOrJI0TUTEIbHbBIE
€MKOCTH (HacaJK1) C paCTBOPAMU PEareHTOB, BCTYIAIOT C HUMH B peakinto. M30bITOK ra3a moriomaeTcs >KUIKUMH U TBEPILIMH peareHTaMu, a TAaKKe
AKTUBHPOBAHHBIM YyTJIEM. ANmapaTr Yamie BCEro MCIOJB3YIOT ISl MOJYYEHUs M JEMOHCTpaluu CBOWMCTB Xjopa, cepoBomopona. Ilpubdop ona
0eMOHCMpPAauUU 3A6UCUMOCIU  CKOPOCHMU XUMUYECKUX PEeaKuyuil om paziuydHslX (paxmopoe VCIONb3yHT IpU U3YydeHHH TeMbl «CKOpOCTb
XUMHYECKON peakluun» U TersioBoro 3dgdexra xumudeckux peakuuid. [Iprubop maér BO3MOKHOCTh 3KCHEPUMEHTAIBHO HUCCIIEIOBaTh BIUSHUE HA



CKOPOCTh XMMHYECKHX PEAKIUH CICAYIONMX (AKTOPOB: MPHUPOJABI PEardPYIONMUX BEIIECTB, KOHIICHTPAIMH PEAarHpYyIONIMX BEIIECTB, IUIOMIAIN
rpaHulbl pazzaena (a3 B TeTePOreHHBIX CHUCTeMax (IOBEPXHOCTH COMPUKOCHOBEHHS MEXIy pPEarupyrolMMH BelIeCTBAMM), TEMIIEpaTyphbl,
Karaaus3aTopa, MHruouTopa.

Ilunemka-0o3amop — TIPUCTIOCOOJICHHE, HUCIONb3yeMoe B Ja0OpaTOpUH ISl OTMEPUBAHHS ONpenenEéHHOro o0bEMa KUAKOCTH. [lumeTku
BBIITYCKAIOTCSI IEPEMEHHOT0 U MOCTOSHHOTO 00bEMa. B koMIuiekTsl 000pyA0BaHUS [IJ1s1 MEIULIMHCKHUX KJIACCOB BXOMAST YAOOHBIE MUMETKUI03aTOPBI
OJIHOKaHAJIbHBIE, TO3BOJISIOIINE HACTPOUTH HEOOXOAUMBIN 00hEM OTOMpPAEMON KHUIKOCTH B TPEX Pa3IUYHBIX JHATa30HAX.

bana komounuposannas npenHazHaveHa JJisl HarpeBa CTEKJITHHBIX U (pap(OpOBBIX COCYIOB, KOT1a TPeOYeTCs CO3/1aTh BOKPYT HarpeBaeMoro cocyia
paBHOMEpPHOE TeMIlepaTypHOe TMoje, H30eKaTh HCIONb30BAHMS OTKPBITOrO IUIAMEHHM W pacKal€HHOM »siekTpuyecko croupanu. Kopryc
KOMOWHHMPOBAHHOW OaHM Cc/IeTIaH U3 aTfoMUHUS. JKUIKOCTHAS 4aCTh KOMOMHUPOBAHHOMN OaHM 3aKPBIBACTCS KOJIBIIAMH pa3IndHOro nuametpa. Ilpuoop
0/13 NOYYEeHUA 2a306 UCTIONb3yeTCs NS MOy4YeHUs HeOOJIbIINX KOJIMYECTB Ta30B: BOJIOPOAa, KUCIOpoAa (U3 MEePOKCHUIa BOAOPO/A), YIIIEKUCIOTO
rasa.

Pa6ouasi nporpaMmma nmo xumuu st 8—9 kJj1accoB ¢

HCIOJIb30BaHUEM 000pyA0oBaHuA HeHTpa «Touka pocTa»

Ha 0aze mnentpa «Touka pocra» oOecmednBaeTcs peanusamus o0pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOH
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPeOOBAaHUSAMM 3aKOHOJATEIhCTBA B cepe oOpa3oBaHUs W C YUETOM PEKOMEHJAIUNA
®denepallbHOTO orepaTopa yueOHOTro nmpeaMera « XUMHUSD.

OO6pa3oBarenbHas mporpamMma Mmo3BoJIsieT HHTETPUPOBATh pPeaTn3yeMble MOIX0Ibl, CTPYKTYPY U COAepKaHKE MPH OPTaHU3AUHA O0YUSHHS] XUMUU
B 8—9 Kj1accax, BBICTPOCHHOM Ha 0aze Jt000r0 U3 JOCTYIHBIX YueOHO-MeToaudeckux Komiiekcos (YMK).

Hcnons3zoBanue o6opynoBanus « Touka poctay npu peanuzanuu qanHoi OIl mo3BomsieT co3aaTh yCIoBuUs:

-JIJIS1 pACIIMPEHUS COJIEPKAaHUS IKOJIFHOTO XUMUYECKOT0 00pa3oBaHus;

-JIJIs TIOBBIIICHUS TTO3HABATEIBHON aKTUBHOCTH 00YYalOIIUXCsl B €CTECTBEHHOHAYYHON 001acTH;

-IUUISl pAa3BUTHS JTUYHOCTH peOEHKa B mpoliecce 00yUeHUs XUMHH, €r0 CIOCOOHOCTEH, (OPMUPOBAHUS U YOBIETBOPEHHUS COLUATBHO 3HAYMMBIX
MHTEPECOB U MOTpeOHOCTEN; -1l paboThl C OJapEHHBIMU IIKOJIBHUKAMH, OPTaHU3allMd X Pa3BUTHUS B Pa3IUYHBIX 001acTAX 0Opa3oBaTENIbHOM,
TBOPYECKOH ESITEIbHOCTH.



I[Inanupyemblie pe3yabTaThl 0CBOEHHUS Y4eOHOI0 npeaMera « XUMHUD) ¢ ONMCAHUEM YHUBEPCAJIbHBIX Y4e0HbIX

NefCTBHU, TOCTUTAeMbIX 00y4AaIOIUMM CSI
JIuunocmmuute pezynomamot
Obyyarowuticss NOAY4UmM 803MONCHOCb OISl POPMUPOBAHUSL CLe0YIOUUX TUYHOCMHBIX YV V]!
-OIpeieJICHNEe MOTHUBAIIMHY U3YYCHHS YUeOHOr0 MaTepuaa;
-OLICHUBAHUE YCBAaMBAaEMOI'0 y4eOHOIro Marepuaia, UCX0Asl U3 COIMAIbHBIX U JINYHOCTHBIX IIEHHOCTEH;
-TIOBBIIIICHUE CBOET0 00Pa30BaTEILHOTO YPOBHS M YPOBHS FOTOBHOCTH K M3YYCHHIO OCHOBHBIX HUCTOPHUYECKUX COOBITHH, CBA3aHHBIX C Pa3BUTHEM
XUMHH U OOIIECTBA;
-3HaHUE MMPABWII MIOBEJACHHSI B UPE3BBIYAHBIX CUTYAIUSX; -OlICHUBAHUE COIMATBHON 3HAYMMOCTH POECCHii, CBSI3aHHBIX C XUMUCH; -BJIaJICHUE
npaBujIaMu 0€301aCHOTO OOpAIlCHHs C XUMUUYECKHUMU BEIIECTBAMU U 000PY/I0BAHUEM, MTPOSIBJICHUE IKOJIOTHYECKON KYIIBTYPHI .
Memanpeomemnule pe3yiomamol
Pezynamuenuvle
Obyuarowutics noay4Um 803MOANCHOCIb Ol POPMUPOBAHUS CLeOVIOUUX pe2yaamusHbix Y VI
-IieJIeTioNlaranne, BKIJIFOYas TOCTAaHOBKY HOBBIX IIeNied, IpeoOpa3oBaHHE MPAKTUYECKOW 3aJadd B MO3HABATEIbHYIO, CAMOCTOSATEIbHBIN aHaINU3
YCIIOBUHM JOCTHXKEHHUS 1[I HAa OCHOBE YYETa BBIACNECHHBIX YUUTENIEM OPUEHTHPOB JCHCTBUS B HOBOM yueOHOM MaTepuale; -TIaHuPOBaHUE MYTH
JIOCTHIKEHMUS IIeNeH;
-YCTaHOBJICHUE TIEJICBBIX TPUOPUTETOB, BbIJICJICHNUE aTbTEPHATUBHBIX CIIOCOO0B TOCTHXKEHHUS 1EJIM U BBIOOp Hambosee 3 (PEeKTUBHOTO croco0a;
-YMEHHE CaMOCTOSITEIHbHO KOHTPOJIMPOBATH CBOE BpEMs U YIPABJISITh UM; -yMEHHE MPUHUMATh PEIIEHUS B POOJIEMHON CUTYaIlNH;
-IIOCTaHOBKA YYEOHBIX 3a]1a4, COCTABJIECHUE TUIaHA U TTOCJIEI0BATEILHOCTH JICUCTBUM; -OpraHu3aIys padodyero MecTa Mpy BBITIOJIHEHUH XUMUYECKOTO
JKCIIEPUMEHTA; -IIPOTHO3UPOBAHUE PE3yNIbTATOB 00yUEHUsI, OIICHUBaHHE YCBOSHHOTO MaTepHualia, OIleHKa KaueCTBa U YPOBHS MOTYUYCHHBIX 3HAHUM,
KOPPEKIIUS TJIaHa M CIIoco0a NeUCTBUS TPH HEOOXOTUMOCTH.
Ilo3nasamensvnute
Obyuarowuiics noayyum 03MOACHOCMY 018 hopMUposanus ciedyrowux nosHagamenvhvix YVJ/I:
-TIOMCK U BBIJIeJICHHE WH(POPMAIIMK; -aHAIIU3 YCIIOBUH U TpeOOBaHUH 3a7auu, BEIOOP, COMOCTAaBIEHNE M 00OCHOBAHHUE CIIOCO0a PeIIeHHs 3a/1a4H;
-BbI0Op Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;
-BBIJIBIDKCHHE M OOOCHOBAaHME TUIIOTE3bI, BHIOOpP crocoba €€ MPOBEPKH; -CAMOCTOSITEILHOE CO3JaHUE aJTOpUTMa JEATEILHOCTH TPH PEIICHUH
po0OJieM TBOPUYECKOTO U TMTOMCKOBOTO XapaKTepa; -yMEHUs XapaKTepPH30BaTh BEIIECTBA 0 COCTABY, CTPOCHUIO U CBOMCTBAM;
-OMUCBHIBAHUE CBOMCTB: TBEPIBIX, KUIAKUX, TA3000pa3HBIX BEIIECTB, BHIJCIICHUE UX CYIIECTBEHHBIX PU3HAKOB;
-1300pakeHNEe COCTaBa MPOCTEHUIINX BEIIECTB C IMOMOIIBI0O XUMHUYECKUX (POPMYJ M CYHIHOCTH XMMHUYECKHX pPEaKUUN C MOMOIIBI0O XUMHYECKHX
YpaBHEHUM;



-[IPOBEICHNE HAOIIOICHHH, ONTMCaHNe IPU3HAKOB U YCIOBUN TEUCHHUS XUMUYECKUX PEaKIUi, BBIMOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BEIBOABI Ha
OCHOBE aHajn3a HaOJIOJCHUN 3a SKCIIEPUMEHTOM, PElleHUE 3a/lay, MOJyuyeHHuEe XUMHUYEeCKOH MH(DOpPMAIUU U3 Pa3IUYHBIX UCTOYHUKOB; -yMEHUE
OpraHU30BBIBATH UCCIIEJOBAHKE C LEJIbIO IPOBEPKH TMIIOTE3; ~yMEHUE JI€JaTh YMO3aKIOUeHHsI (MHAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOJIBI;

-yMeHHEe OOBbEKTUBHO OIICHWBATh HH()OPMAIMIO O BEIIECTBAX M XMMHUYECKHX MPOIIeccax, KPUTUIECKA OTHOCUTHCS K TICEBIOHAyYHOU HH(POPMALIUH.
Kommynuxamuenwie

Obyuarowuticss NOIYHUM B03MOAICHOCIL 0151 (POPMUPOBAHUS CLEOVIOUUX KOMMYHUKAMUSHuIX Y VI

-[I0JTHOE ¥ TOYHOE BBIPA)KEHHUE CBOMX MBICIIEI B COOTBETCTBHH C 33JJa4aMU U yCIOBUSIMU KOMMYHUKALIUU;

-aJIeKBaTHOE HCIOJIb30BAHHUE PEUYEBBIX CPENICTB JJSl y4acTUs B JUCKYCCHHM U apryMEHTAllMM CBOEW MO3UIIMH, YMEHHUE IMPEACTaBIATh KOHKPETHOE
coJiepKaHue ¢ COOOIICHWEM ero B MHCbMEHHOW W yCTHOW (popme, orpenesieHre crioco00B B3aUMOJICHCTBHSI, COTPYJHHUECTBO B TIOUCKE U cOOpe
uH(pOpMaIK; -ONpe/esieHne CocO00B B3aUMOJICHCTBHS, COTPYIHUYECTBO B MOHMCKE U cOope MH(OpMAINK, y4yacTHe B AUANOre, IIaHWPOBAHUE
00MIKX cITOcOO0B pabOTHI, MPOSBICHHE YBAKUTEIHHOTO OTHOIICHHS K JPYTUM YUaIIIMCS;

-OIIMCaHUE CO/AEP KAHMSI BHIIIOJIHAEMBIX AEUCTBUMN C 11€JIbI0O OPUEHTUPOBKH B MPEAMETHO - IPAKTUYECKON EATEIbHOCTH;

-yMEHUS YUYUTHIBATh Pa3HbIe MHEHUS U CTPEMHUTHCS K KOOPAWHAIIUYU PA3IMYHbBIX MO3ULIUN B COTPYIHHUYECTBE;

-popmMynupoBaTh COOCTBEHHOE MHEHHUE M MO3UIUIO, apIYMEHTHUPOBATh U KOOPAUHUPOBATH €€ C MO3UIUSAMHU NapTHEPOB B COTPYIHUYECTBE IMPU
BbIpa0OTKE OOILEro pelieHrs B COBMECTHOM NIE€ATENbHOCTH; -OCYIIECTBIATh B3aMMHbBIN KOHTPOJIb U OKa3blBaTh B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb; -IUIAHUPOBATh OOIIME COCOOBI PadOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OIIEHKY AEUCTBUM mapTHEpPaA, yMeTh yOexnaTh; -
HCIIOJIb30BAaTh aJIEKBATHBIE SI3bIKOBBIE CPECTBA ISl 0OTOOpaKEHMsI CBOMX YyBCTB, MBICIIEI, MOTUBOB M TOTPEOHOCTEH; 0TOOpaXxaTh B peut (OIHcaHue,
00BsICHEHHE) COJIEp’)KaHNE COBEPIIAEMbIX JIEUCTBUM, Kak B (hopMe IPOMKOI COLIMATU3UPOBAHHOM peun, Tak U B JopMe BHYTPEHHEN peuH; -pa3BUBaTh
KOMMYHHUKAaTHBHYIO KOMIIETEHIIMIO, HCHOJNb3Yys CpPEACTBa YCTHOW M NHCbMEHHOM KOMMYHHMKAallMM HOpuU paboTe C TeKcTaMM YydeOHMKa H
JIOTIOTHUTEIbHON JIUTEPATYpOM, CLIPaBOYHBIMU TaOJIUIIAMU, TPOSBIIATH TOTOBHOCTh K YBaXKEHUIO NHOM TOUKH 3pEHUS ITPH 00CYX AECHUU PE3YyJIbTAaTOB
BBITTOJIHEHHON paboThI.

Ilpeomemmnuie pesynomamaol

Obyuarowuiics Hayuumcsa: -IPUMEHSATh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0IEHIE, U3MEPEHUE, SKCIIEPUMEHT;

-OTIMCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIENSS X CYIIECTBEHHBIC IPU3HAKH;

-pacKpbIBaTh CMBICIT 3aKOHA COXPAaHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TeOpuu;

-pa3nuyaTh XUMAYECKHE U PU3UUECKUE SIBIICHHS, HA3bIBATh TIPU3HAKU M YCIOBHS MTPOTEKAHUS XUMUYECKUX PEaKITHii;

-co0J1r0/1aTh MpaBuIiIa 6€30MacHOi paboTHI MPU MPOBEJCHUU OIIBITOB; -TI0JIb30BATHCS J1JAOOPATOPHBIM 00OPY0BAaHUEM U MOCYI0M; -MIOTyYaTh,
cobupath raz000pa3HbIe BEIIECTBA U PACMO3HABATh HX;

-XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHU, TPOBOAUTH OIBITHI, TOATBEPKAAIOIINE
XMMHUYECKHE CBOMCTBA M3yUYCHHBIX KIaCCOB HEOPTaHUYECKUX BELIECTB;



-pacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY, BRIYHUCIISATH MAaCCOBYIO JOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHH O
MacCOBOM JI0JIei PacTBOPEHHOIO BEIIECTBA; -XapaKTEPHU30BaTh 3aBUCHMOCTh (DU3MYECKMX CBOWCTB BEIIECTB OT THIIA KPHUCTALTMYECKOW PEIIETKH,
OTIPECIIATh BUJ] XUMUYICCKOM CBS3U B HEOPTaHUYECKUX COCTUHEHUSX;

-pacKpbIBaTh OCHOBHBIE MOJIOKCHUS TEOPHUHU DJICKTPOTUTUYSCKON TUCCOIMAIINN, COCTABIISATh YPABHEHHUS JIEKTPOIUTHICCKON JUCCOIUAIIIN KUCIIOT,
IIeJI04eH, COJICH U peakIiii HOHHOTO OOMEHA; -pacKphIBaTh CYNIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUH, ONPENENATh OKUC- JTUTEIb U
BOCCTaHOBUTEJb, COCTABIISATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

-Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKOW PEaKIUU; -XapaKTEePH30BaTh B3AUMOCBS3bh MEXKIy COCTABOM, CTPOSHUEM U CBOMCTBAMHU
HEMETAJJIOB U METAJUIOB; -IIPOBOIMTH OIBITHI MO MOJYYCHUIO U M3YYCHUIO XUMUYECKUX CBOKMCTB Pa3iIMYHBIX BEIIECTB; -IPAMOTHO 00pamaThes C
BEIIICCTBAMH B ITOBCEHCBHON KHU3HU.

Obyyarowuticss NOAYYUM 803MOHCHOCb HAYUUMBCA!

-BBIIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAaX BEIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH
BCTYIAaTh B XUMHYECKHE Pe- aKIHH, O XapaKTepe U MPOIYyKTaX Pa3IMIHBIX XHMHUECKUX PEaKIINi;

-XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHWIO W CBOWCTBaM, YCTaHABIMBATh MPHYNHHO-CICACTBCHHBIC CBS3M MEXKIy JJaHHBIMHU
XapaKTePUCTHKAMH BEIIECTBA,;

-COCTABJIATh MOJIEKYJISIPHBIE U TOJIHbIE MOHHBIE YPABHEHHS MO COKpPAIIEHHBIM HOHHBIM YPaBHEHHUSAM; -MPOTHO3HPOBATH CIIOCOOHOCThH BEIIECTBA
MIPOSIBIISATH OKUCIIUTETBHBIE HITH BOCCTAHOBUTEIIBHBIC CBOMCTBA C YIETOM CTEIICHEH OKUCIICHUS YJIEMEHTOB, BXOJISIINX B €T0 COCTAB;

-BBIJIBUTATH U MPOBEPSATH IKCIEPUMEHTAIBHO THIIOTE3bI O PE3yJbTaTaxX BO3JCHCTBUS Pa3IMYHBIX (DAKTOPOB Ha M3MEHEHHE CKOPOCTH XMMHYCCKOH
peaKIuu;

-HCII0JIB30BATh MPUOOPETEHHBIC 3HAHUS JUTSI SKOJIOTHYECKH TPAMOTHOTO MTOBE/ICHUS B OKPYXKAIOIICH cpeJie;

-HCII0JIB30BaTh MPUOOPETEHHBIE KITFOUEBBIC KOMIIETCHIIMH ITPH BBITIOJTHEHUH IMPOCKTOB U PEIICHUN yIeOHO-HCCIISI0OBATEIBCKUX 33124 TI0 H3yUEHUTO
CBOICTB, CITOCOOOB MOJIYYEHUS U PACTIO3HABAHUS BEIIECTB;

-00bEKTHBHO OLIEHWBATh MH(OPMAIMIO O BEIIECTBAX U XUMHUYECKHX IMPOIeccax; -OCO3HABATh 3HAYCHHE TEOPETUUYECKUX 3HAHMU MO XUMHUU IS
MPAKTHIECKOMN JCSITeTLHOCTH YEJIOBCKA,;

-CO3/IaBaTh MOJEIH W CXEMBI I PEIICHUsS Y4YeOHBIX M TO3HABATENIBHBIX 3ajad; MMOHUMAaTh HEOOXOIUMOCTh COOJIIOJICHUS MPEANMCAHNH,
mpeyIaraeMbIX B MHCTPYKITUSAX 110 UCIIOIH30BAHHIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH H JIP.

HopMbI 011eHOK 32 BCe BH/IbI IPOBEPOYHBIX PadoT
«5» — ypOBEHb BBITIOJIHEHUS TPEOOBaHUI 3HAYUTENHHO BBILIE YIOBIETBOPUTEIHHOIO: OTCYTCTBHE OMIMOOK, KaK M0 TEKYIIEMY, TaK U [0 IPEIbITyIIeMy
yueOHOMY MaTepHaiy; He 0ojiee OTHOTO HeT0uETa.



TOUYKA \!pocm

«4» — ypOBeHb BBITIOJHEHHUS TPEOOBAHMI BhIIIE YAOBICTBOPUTEIHLHOTO: HAIM4YKe 2—3 omuO0oK nin 4—6 HeJOUYETOB MO TEKYLIEMY

yueOHOMY MaTepHaiy; He Oojee 2 omnOOoK Win 4 He0UETOB MO MPOHACHHOMY MaTepUally; UCIOIb30BaHUE HEPAIIMOHAIBHBIX IPHEMOB PEIICHUS
y4eOHOM 3a/1auHn.

«3» — 10CTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBIITOJHEHUS TPEOOBAaHUI, IPEIbIBISEMBIX K KOHKPETHOH padote: He Oonee 4—6 ommbok wiau 10
HEeO0YETOB MO TEKyIeMy y4eOHOMY MaTepuaiy; He 6onee 3—35 omunOoK wim He 6ojiee 8§ HeA0UYETOB M0 MPOUACHHOMY YYEOHOMY MaTepH- aly. «2»
— YPOBCHD BBITIOJIHEHUS TPEOOBaHNUH HIXKE YJOBIETBOPUTEILHOTO: Hann4ue Oojee 6 ommOok wim 10 Hero4eToB Mo TeKyIIeMy MaTepHay;
Oostee 5 ommOOK M Gosiee § HETOYETOB IO MPOHICHHOMY MaTepHay.

8 knacc. Kypc: HEOPraHuvecKasi XuMUs
COJEP)KAHUE YYEBHOI'O KYPCA (6a30Bblii ypoBeHb -70 4acoB)
Pa3znen 1. OcHOBHBIE NOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NPeACTABJICHMI)
[Ipenmer xumun. Xumusi Kak 4aCcTh €CTECTBO3HaHUs. BelecTBa u ux cBoricrBa. YucThie BENIECTBA U CMECH. METO/Ibl TO3HAHUSA B XUMUU:
HaOroienue, skcnepuMenTt. [lpuemsl 6e3omacHo paboThl ¢ 000py0BaHNEM U BemecTBaMu. CTpOeHHE TUTaMEHH.

Yucteie BemecTtBa u cMmecH. CrocoObl OYMCTKH BEIIECTB: OTCTaWBaHWE, (UIBTPOBAHUE, BBHIMAPUBAHUE, KPUCTAIUIM3AIMS, AUCTUIUIALINL.
dusnyeckue U XUMHUECKUE SBICHUS. XUMHUECKUE peakiuu. [Ipu3Haku XUMHUYECKUX PEaKIui U YCIOBUS BOZHUKHOBEHUS M TEUCHUSI XUMHUECKUX
peaKunii.

ATOMBI, MOJEKYIbl W HOHBI. BelecTBa MONEKYISIPHOTO M HEMOJEKYJSPHOro cTpoeHus. Kpucramimueckue M aMopQHbIE BEIIECTBA.
Kpucrannuueckue pemerku: HOHHas!, aTOMHasi U MoJieKyJsipHas. [IpocTeie u ciiokHbIE BellecTBa. XUMHUYECKHUM 371eMeHT. MeTasuibl 1 HeMeTallbl.
AtomHas equHHIa Macchl. OTHOCUTENIbHAsA aTOMHas Macca. SI3bIK XMMHUU. 3HAKU XUMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBA.
Xumuyeckue Gopmyisl. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. KauecTBEHHBINM U KOIMYECTBEHHBIN COCTAaB BEIIECTBA. BRIUMCICHUS M0 XUMHUYECKUM
dopmynaM. MaccoBasi 10751 XUMHUYECKOTO 3JIEMEHTA B CII0KHOM BEIIECTBE.

BaneHnTHOCTP XMMHMUYECKHUX 3JeMEHTOB. OrmpelereHre BaJ€HTHOCTH »JJIEMEHTOB 1o ¢opMynaM OuHapHbIX coennHeHuid. CocraBiieHue
XUMHUYECKHUX (OpMYII OMHAPHBIX COSIMHEHHI 110 BAIEHTHOCTH.

ATOMHO—MOJIEKYJIIPHOE YUYEHHE. 3aKOH COXpaHEHUsl Macchl BemecTB. JKu3Hp U nedrenbHocTs M.B. JlomoHOCOBa. XMMHUUYECKHE ypaBHEHHUS.
Tunsl xumuyeckux peakuuit. Kucnopon. Haxoxnenue B mpupone. Ilonydyenue kuciaopoja B 1a6OpaTopuu M MPOMBIIIIEHHOCTH. PU3NYecKue u
XUMHUYECKHE CcBOMCTBa kuciopoaa. I'openne. Oxcunpl. [Ipumenenue kucnopona. Kpyrosopot kucinoposa B npupoe. O30H, alsIOTpONHs KUCIOPOa.
Bo3ayx u ero cocras. 3amura aTMOC(HEPHOTO BO3AyXa OT 3arps3HEHUH.

Bomopon. Haxoxnenue B nmpupose. [lomydenne Bogopoia B 1a00paTOpUH U MPOMBIIIIIEHHOCTH. DU3MUECKHE U XUMHYECKHE CBOMCTBA BOAOPO/IA.
Bonopox — BoccranoButens. Mepsl 6e30macHOCTH Ipu padoTe ¢ BogopoaoM. [lpumenenne Bogoposa.



Bopma. Metobl onpesienieHnst cOcTaBa BOJbI — aHAIHM3 U CUHTE3. DU3nuecKue cBoicTBa BObl. Bosa B mpupoie u criocoObl ee OUUCTKU. Adparus
BOJIbl. XMMHYECKHE cBOKCTBA BOJbI. [Ipumenenue Boasl. Boga — pactBopurens. PacTBopumocTh BelecTB B Boge. MaccoBast 10Ji1 paCTBOPEHHOTO
BEIIECTBA.

KonnuecTBeHHbie oTHOmIeHUsT B Xxumuu. KomudectBo BemectBa. Moib. MousipHass macca. 3akoH ABoranpo. MonsipHblii 00beM Tra3oB.
OTtHocuTenbHAs IIIOTHOCTH ra30B. OObEMHBIE OTHOIICHUS Fa30B MPU XUMHUYECKUX PEaKLUsX.

Baxkneiiimume kiacchl HeopraHmdeckux coeanHeHui. Okcuabl: cocTaB, kiaccudukanus. OCHOBHbIE M KHUCIOTHbIE OKcuibl. HomeHkmarypa
oKcUI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA, MOTYyYEHUE U TPUMEHEHUE OKCUIOB.

I'uppokcunel, nx knaccudukanusa. OcuoBanus. Cocras. [llenoun u HepactBopumbie ocHoBaHus. HomeHknatypa. @uznueckue U1 XUMHUECKUE
cBoiicTBa ocHOBaHuii. Peakuus nefitpanuzanuu. [lonydyenue u npuMeHeHne OCHOBaHUN. AM(OTEpHbBIE OKCHUJIBI U THIPOKCHIBI.

Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @uznueckue 1 XMMUYECKHE CBONCTBA KUCIOT. BBITECHUTENBHBIN PAAJl METAILIOB.

Comu. Coctas. Kiaccupukanus. Homenknatypa. ®@usnueckue cBoiicTBa cojiei. PactBopuMocTh colicii B Bojie. XUMHUYECKUE CBOMCTBA COJICH.
CrnocoOsl nonyuenus coneil. [Ipumenenue coneii. I'eneTnueckast CBsi3b MEXy OCHOBHBIMU KIJIACCAMH HEOPTaHUYECKHX COCTUHEHHI.

Hemoncrpanuu. O3HakomiieHHe ¢ 00pa3liaMu MPOCTHIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKU BEIIECTB: KPUCTAIIM3ANUS, TUCTHILISAIMS,
xpomarorpadusi. OnbITHI, TOATBEPKAAOIINE 3aKOH COXPAHEHUSI MacChl BEILIECTB.

[TosryuyeHnue u codupaHue KUCIOpOAa METOJOM BBITECHEHHs BO3[yXa M BoAbl. OnpezneneHue coctaBa Bo3ayxa. Komnekuus HepTH, KAMEHHOTO
YTJIsl ¥ POAYKTOB MX MEpepaboTKH.

[Tomyuenue Bojgopona B ammapare Kurma, mpoBepka BOJOpoAa Ha YHCTOTY, TOPEHHE BOJIOPOJAA, COOMpaHHE BOJOPOAA METOJOM BBITECHEHUS
BO3JlyXa 1 BOJIbl. AHasIU3 BO/bl. CHHTE3 BOJIBI.

3HaKOMCTBO ¢ 00pa3liaMH OKCHIO0B, KUCJIOT, OCHOBaHMM U coseil. HelTpanuzamus ménoun KUCIOTOM B TPUCYTCTBUU UHAMKATOPA.

Jlabopamopnvie onvimer (C ucnonb3oBaHueM obOopynoBanus «Touka pocTa»). PaccMoTpeHHe BemiecTB C Pa3NUYHBIMU (PUINYECKUMU
cBoiicTBamu. Pa3nenenue cmecu ¢ momoupio Marauta. [lpuMepsl pu3nueckux U XMMUYECKUX SIBICHUN. Peakuuu, WUIIOCTpUPYIOIE OCHOBHBIE
MPU3HAKU XapaKTepHBIX peakiuu. Pa3noxenne ocHoBHOro kapoonara meau (II). Peakmus 3amerennst menu xene3om. O3HaKOMIIEHUE C 00pa3IaMu
okcu0B. B3anmoneiictsue Bogoposa ¢ okcugom Meau (II). OneiThl, moaATBepkIaoNne XUMUYECKUE CBOWCTBA KUCTIOT, OCHOBAaHUH.

Ilpakmuueckue pabomer: IlpaBuna TexHUKH Oe30MacHOCTH Hpu padoTe B XHMMHUYECKOM KaOuHere. O3HaKomJIeHHE C JIabOpaTOPHBIM
obopynoBanueM. OuncTka 3arpsi3HEHHON ToBapeHHOo# comu. [Tomydenue u cBoiicTBa kuciopoaa. [lomydeHue Bogopoa u U3yuyeHHE €ro CBOMCTB.
[IpuroroBnenue pacTBOPOB COJIEM C ONpeAeNEHHOW MacCOBOM A0Jiel pacTBOPEHHOIO BelllecTBa. PerieHune 3KCnepuMEHTaNbHBIX 3a/lady MO TeMe
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

Pacuemnvie 3a0auu: BpraucneHne OTHOCUTENLHOM MOJEKYJISPHOM Macchl BellecTBa Mo Gopmylie. BerancneHne MaccoBOi JOTU dJIeMEHTa B
XUMHUYECKOM COCIMHEHUHU. YCTAaHOBJICHHE MPOCTEHINEeH (OpMysbl BEIIECTBAa MO MAacCOBBIM JIOJISIM 3JIEMEHTOB. HaxokjeHwe MaccOBOW J10JH
pacTBOPEHHOrO BEUIECTBA B pacTBOpe. BrlumcieHne Macchl pacTBOPEHHOTO BELIECTBA M BOJABI Il NPUTOTOBJIEHUS PACTBOpPA OMPENEIEHHON



KOHIIEHTpauuu. OObEMHBIC OTHOIIEHUS ra30B MPU XUMUYECKUX PEAKIUAX. BIUUCICHHS 110 XUMUYECKUM YPaBHEHUSM MACChl, 00bEMa U KOJTMYECTBA
BEIIECTBA OJJTHOTO U3 MPOAYKTOB PEAKIIUU IO MAcCe MCXOJHOTO BEIIEeCTBa, 00BEMY MM KOJIMYECTBY BEILIECTBA, COJACPKAIIETO ONPEAEIEHHYIO 100
IIpUMeceH.

Pa3nea 2. Ilepuoanyecknii 3aK0H M NepUOANYECKAs cHCTeMa XUuMU4ecKuXx djiemeHToB .M. MenaeneeBa. CTpoeHue atoma.

[IepBble MOMBITKU KIACCU(PUKAUU XUMUYECKUX 31eMEHTOB. [loHsATHE O rpynmax cXOAHBIX 3JeMEeHTOB. EcTecTBeHHbIE ceMelcTBa IIeT0YHBIX
MeTa/uloB U ranoreHoB. bmaroponunsie rasel. Ilepuonmnueckuin 3akon [[.M.MenneneeBa. Ilepuonnueckas cucreMa Kak €CTECTBEHHO — HAy4dyHOE
KJIacCU(pUKalus XUMHUYECKUX 3yieMeHToB. TaOnuunas Qopma mpencraBieHus: KiacCU(PUKALUU XUMHUYECKHUX 3yieMeHTOB. CTpyKTypa TaOMIIbI
«Ilepuonnyeckas cucreMa xumudeckux iemeHToB .M. MengeneeBa» (kopotkas ¢opma): A- u b- rpynmnsl, nepuonbl. OU3NYSCKUN CMBICI
MOPSKOBOTO 3JIEMEHTA, HOMEpa Mepuoia, HoMepa rpyIIbl (I SJIeMEHTOB A-TPYIII).

CtpoeHue aToMa: SAPO U dNEKTpOHHAs 00onouka. COCTaB aTOMHBIX siiep: MPOTOHBI U HEUTPOHBI. M30TOmbI. 3apsii aTOMHOTO sijipa, MacCoBOE
YHCII0, OTHOCUTENbHAs aToMHasi Macca. CoBpeMeHHasi JOPMYIIMPOBKA MOHATHUS «XUMUYECKHIA DIIEMEHT.

DneKTpoHHAas 000J0YKa aTOMa: MOHATHE 00 YHEPTeTUUYECKOM YPOBHE (RJIEKTPOHHOM CIIO€), €0 EMKOCTH. 3allOIHEHUE IEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB IEPBOT0 — TPEThero neprooB. CoBpeMeHHast pOopMyTUPOBKA MEPHOTUIECKOTO 3aKOHA.

3HaveHue nepuoauyueckoro 3akona. Hayuneie noctmxenus .M. MenneneeBa: ucnpaBieHUE OTHOCUTEIBHBIX aTOMHBIX Macc, MpeACKa3aHue
CYIIECTBOBaHUSl HEOTKPBITHIX 3JEMEHTOB, MEPECTAHOBKU XMMHYECKHUX 3JIEMEHTOB B mepuoaudeckoil cucreme. Kusznp u gestensHocTth JI.M.
Menpeneesa.

JemoncTpanun: @usnyeckre CBOMCTBA ILIEIOYHBIX MeTalioB. B3aumopeiicTBue OKCHAOB HaTpusi, MarHus, Qocdopa, cepsl ¢ BOJOM,
MCCJIEI0BAHNE CBOMCTB MOJYYEHHBIX MPOAYKTOB. B3aumoselicTBre HaTpusi U Kaiausi ¢ Bojod. du3nyeckue CBOMCTBA rajioreHoB. BzanmoselncTere
AITIOMHUHHUS C XJIOPOM, OPOMOM U HOAOM.

Pasnen 3. CTtpoenne BelecTBa.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUAbl XUMUYECKON CBA3U: KOBAJICHTHAsA HEMOJIAPHAs, KOBAJIEHTHAs MOJSIpHAs,
VMOHHAs1. BaleHTHOCTH 3JIEMEHTOB B CBETE AJIEKTPOHHOU Teopun. CTeneHb okucieHus. [IpaBuiia onpeaenenus CTeneHe OKUCIEHUS JIEMEHTOB.

Hemonctpanuu: CornoctaBieHue GU3NKO-XUMHUECKUX CBOWCTB COCTMHEHUN C KOBAJICHTHBIMU M HOHHBIMH CBSI3SIMHU.

B asmopckyio npoecpammy énecenvl HeKomopble U3MEHEHUA.

PesepBHoe Bpems (5 yacoB) MCHoOJIB3yeTcs cieayromuM obOpazoM: 1 dac — Ha mpoBeneHHe o0oOmarmero ypoka no teme «llepBonauanbHbie
XUMHUYECKHE MOHATUS». lyac - Ha penieHue pacueTHbIX 3a1au «HaxoxaeHue MaccoBOM JI0JIM paCTBOPEHHOTO BEIIECTBA B pacTBope. Beruucienue
Macchl paCTBOPEHHOTO BEIIECTBA U BOJIbI JAJIsl IPUTOTOBJIEHUS paCTBOPA OMPE/IEIEHHOM KOHIIEHTpaum». 1 4ac - Ha mpoBeJieHre 00001IatoIIero ypoka

no Teme «BakHelne Kiacchl HEOPraHMYECKUX COEMHEHUI». 2 yaca — Ha MpoBeeHNEe 0000IIAI0IINX YPOKOB 3a KypC XUMUU 8§

kiacca OG0CHOBaHUE: IPH U3yUYEHHH Ha3BaHHBIX TEM HEAOCTATOUYHO BPEMEHH ISl IPOBECHUS 0000IIAIOINX YPOKOB U YPOKOB I10 ‘
pelieHnIo pacyETHBIX W KaueCTBEHHBIX 3aJlad, a YPOKH ATH HEOOXOJMMBI, TaK KaK HAMpaBIICHbI Ha PEaM3ali0 BAKHEUIINX TO"IKA! POCTA



TpeOOBaHUI K 3HAHUSAM YUalllUXCsl — IPUMEHEHNE NOJMyUYeHHBIX Y'Y J| 1)1 BBINOJIHEHHS] TPEHUPOBOUHBIX YIIPAXKHEHUN U MOJATOTOBKE K KOHTPOJIBHOM
pabote. DopMyIMPOBKA Ha3BaHUN Pa3/IesIOB U TEM COOTBETCTBYET aBTOPCKOW IIpOrpaMMe.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Xumus 8 ki1acc 0a30Bblii ypoBeHb (70 yacos).

g Tema ypoka OJeMEeHTHI COAePIKaHUs TpebOoBaHMs K YPOBHIO HOATOTOBKU 00yyaronuxcs (pe3ysbrar) /3
=4
Pa3znen 1.0cHOBHBIC NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NIpeAcTaBaeHnii) (55 4.)
I. llepBonayanbHbIe XUMHYECKHE MOHATHSA (21 4.)

2. [l.IIpeamer xumun. Bemecrsa u ux XHUMHMSI KaK 4acCTb €CTECTBO3HAHUS. JO0JI5KHBI 3HATB: ONPEICICHNUE TPEAMETA XUMUU, §1
L% CBOIICTBA. XuMHSI — HAyKa O BELECTBAX, UX OnpeeCHUE BEIIECTBA, CBOMCTB BeECTB JLOJIKHbI
5 UI/O Nel: PaccMOTpeHNE BEIIECTB C CTPOCHHUH, CBOHCTBAX U MPEBPAILICHUSIX. YMeThb:
o Pa3INYHBIMUA @HgﬂquKHMH Habnronenue, onucanue, U3MEPCHUE, OIIMCBIBATh BEIIECTBA 110 UX (1)H31/I‘I€CKI/IM CBOMCTBaM

CBONCTRAMIL. 9KCHEPUMEHT, MOOEUPOBAHUE.

(C ucnonvsosanuem o6opydosanus Tonamue o xumuueckom ananuse u cunmese.

«Touka pocmay)
a. 2. Meronpl NO3HaHKA B XMMHUU. §2
E 3. [TpakTuaeckast padota Nel. [Tpuémsr | [IpaBuna paboTel B IKOIBHOH JOJI:KHBI 3HATD: §3
5 |6e3onacHoi paboTel ¢ 060pyaoBaHKEM | Jaboparopuu. JlaboparopHas nocyna u npaBuiia padoOThl B XMMUYECKOM KaOuHeTe JL0JKHBI
© 1 BEILICCTBAMU. CTpOGHI/IC IIJIaMEHU. 060py£[OBaHI/IQ. YMETh: o6pamaTbc51 C na60paTopHmM IITaTUuBOM,

(C UCnoIb308aHUEM 050py008anu}l HpaBHHa 0e30MacCHOCTH. CIIMPTOBKOU, PA3JIMYHON XUMUYCCKOU IMOCYI0N

«Touka pocmay) Hazpesamenvnuvle ycmpoticmea.

Tlpogedenue xumuueckux peakyuii npu
Hazpesanuu.

A, 4. Yucrele BeniecTsa U CMECH. Paznenenne cmeceit. OuncTka BEIIECTB. J0JZKHBI 3HATE: §4
Lg UL /O Ne2: Pa3,Z[C.IICHI/Ie CMECHU C CDI/IJIBTpOBaHI/Ie. OTJIMYHUEC YHUCTOT'O BEUIECTBA OT CMECH, CII0COOBI
é TOMOIIBIO MArHHTA. YucThle BEMECTBA U CMECH BEIECTB. pazzenenus cveceit [I0/KHbI YMeTh:

(C ucnonvzosanuem ob6opyoosanus
«Touxa pocma»)

Ipupoousvie cmecu: 8030yx, npupooHblil 2a3,
Hepmb, npUPoOOHbBIE BOOWLI.

pas3indyaTtb OJHOPOJHBIC U HCOAHOPOAHBIC CMECH




HEMOJIEKYJISIPHOTO CTPOCHHS.

& [5.ITpakTuyeckas padora Ne2. Ouncrka 3arps3HEHHON TOBAPEHHOH COH. JLo/1ZKHBI 3HATD: TIPaBHIIA OOPAIICHUS C §5
© . . N
% |« OuKCTKa 3arps3HEHHOMN oBapeHHOi Pasnenenune cmecei. OuncTKa BEIECTB. 1abopaTOPHBIM 000PYIOBaHUEM, CIIOCOOBI pa3/ieIeHHs
= oI duneTpOBaHKE. OJHOPOJHOM ¥ HEOAHOPOAHOU cMmecer J0JKHbI
O ’ YMeThb: IPOBOAUTE pa3JieJIeHHe cMecel

(C ucnonvzosanuem ob6opyoosanus

(GuIBPTPOBaHUEM U BBITAPHBAHUEM

«Touxka pocmay)
8, 6. dusznyeckre U XUMHUYECKUE XumudecKkas peakiys. Y CIOBUS U IPU3HAKU JL0JIZKHBI 3HATD: §6
Lg IBJICHUS. XUMHUUYECKHE peaxkmuu. _]I/O XUMHUYCCKUX peaKHHﬁ. dusnueckue u OINpE€aCICHUEC (I)I/ISI/I‘IGCKI/IX U XUMHUYCCKHUX HBHGHI/Ifl,
= [Ne3: TIpumepsl Qu3. BIeHMi XUMHUYECKHE SBJICHUS. XUMUYECKHUE PEAKIIUH. NPU3HAKH XUMUYECKUX PEaKIUi U YCIOBHS HX
O i .

(paCTHpaHHe caxapa B CTYIIKE, IIpusHaky XUMHYECKUX PEAKLIUM U yCIOBUS 3 BO3HUKHOBCHHUS U TeucHUS JL0JIKHBI YMETh:

- BO3HHUKHOBCHHUA U TCUCHHA XUMHUNYCCKUX PCaKIIUH
HarpeBaHue CTEKISTHHON TPYOKH). Toosed 1 peaKUMK | oTINYaTh PU3NIECKUE U XHMHquCKHe SIBJICHUS, OTIPENICIIATh
. 06€0eHUe XUMUHECKUX Pearyuu npu NPU3HAKH XUMUYECKUX PEaKIHil, YCIOBHS HX
UI/O Ne4: TIpumepsl XUM. SIBICHHM P P P p PCAKIIH, Y
Hazpesanuu. Tlonsimue o CKOPOCMU XUMUYECKUX | BOSHUKHOBEHHUS

(ropeHue cBeuu, NIpOKAJTUBAHUE pearyui

MEIHOM IPOBOJIOKH,

B3auMoeicTBrE MIENOUH C /),

CEepHON KUCIIOTHI C XJIOPUIOM Oapust

M T.J.).

(C ucnonvzosanuem ob6opyoosanus

«Touxa pocma»)
2. [7. ATOMBI, MOJIEKYJIbI U MOHBI. ATOMBI ¥ MOJIEKYJIBI. §7
S BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTpOeHMs. KauecTBeHHbIH 1 KOJINYECTBEHHbIH COCTaB
=
z BEIIECTBA.
o AtoMHO-MoOeKysipHOe yueHue. [IpocTeie BemecTBa (MeTaubl 1 HeMeTasl). ClIoXKHBIE BEIeCTBa

(oprauueckue ¥ HEOPraHUUECKHUE).
8.BemecTBa MOIEKyIIPHOTO U §8




(hopMyJIBI 11O BaJICHTHOCTH
JLOJIKHBI YMETD:

BBINIOJIHATH pacueTsl 1o hopMyiaMm

A, 9. IIpocTele U CI0XKHBIE BELECTBA. XVMUYECKHH dTIEMEHT. 361K Xumu 3HAKU JL0JIZKHBI 3HATH: ONPEEIIEHNE aTOMA, IIPOCTOTO U §9,10
1)
= [XIMHUECKHE HIEMEHTHI. XAMHYECKHX 3JIEMEHTOB XUMUYECKHE (POPMYIIBL. | CIIOXKHOTO BEIIECTBA, OTIIHYME CMECH U CIIOKHOTO
5 T1/O No5. O3HAKOMIICHIE C 3aKkoH 1ocTostHCTBA cocTaBa OTHOCUTENLHBIE BernecTBa JI0JKHBI YMETh:
4TOMHas 1 MOJICKYJIApHAs MacChl. pasyinyaTh IPOCTHIE U CIIOXKHBIE BEIIECTBA, CMECU U
oOpa3amMu NPOCTHIX U CIOKHBIX
Amomnas eounuya maccot. CJIOKHBIE BELECTBA
BewiecTB. (C ucnonv3oeanuem
000opyoosanus
«Touka pocmay)
A, |10.11. 3HaKu XMMHUYECKUX DJIEMEHTOB. §11,12
©
= |OTHOCHTEIbHAS ATOMHAs Macca.
5 12. 3aK0H MOCTOSIHCTBA COCTaBa 3aKOH OCTOSIHCTBA cocTaBa KauecTBEHHBIN U JL0JI5KHBI 3HATB: ONPENIECICHUE XUMUYECKOTO §13
BEILICCTB KOJMYECTBEHHBIH COCTaB BELIECTBA DJIEMEHTA, OTHOCUTENILHOM aTOMHOM Macchl, 30 3HaKOB
XUMHNYECCKHUX MCHTOB ZKHBbI YMETb: OT/JIMYaTh
(C ucnonvzosanuem ob6opyoosanus CCKHX STICMCHTO dox YMETh: OTiHHa
IMMOHATUA XUMHUYCCKHU 3JIEMCHT U IMTPOCTOC BEIICCTBO
«Touxka pocmay)
A, [13.Xumuueckue Gopmybl. KonnuecTso BemecTsa, Moib. MonsipHas macca. | JLOJIZKHBI 3HATD: §14
©
= (OTHOCHTENIbHAs MOJIEKYIIIPHAs MAcca. OIlpeJIeJIeHNE 3aKOHA IIOCTOSIHCTBA COCTaBa, OIPE/ICICHUE
> _ . . .
& [14. Maccoast 0715 XHMIYECKOTO Bblunclenne  MaccoBoil  join  onemenra g XUMAUECKOH q)OpVMYJ'ILI, OTHOCHUTEIILHOI MOJIEKYJISIPHOR §15
S EMEHTa B COETHHEHHIL XUMEFECKOM COSIAHEHHH., MAacchl, MaCCOBOM J10JIM XUMHUYECKOT0 31eMeHTa Lo KHbI
YMeTb: 1aBaTh 10 IJIaHy ONHMCAHUE BEIIECTB, BHIITOIHSITh
15. BaleHTHOCTE XMMUYECKUX [ToHsATHE O BAJICHTHOCTH XMMHUYECKUX PACHETEI 110 hOpMYTaM §16
pieMeHToB. OnpeneneHue SJIEMCHTOB.
BAJICHTHOCTH DJIECMCHTOB IIO (I)OpMy_]'[aM OHpe}:[eJIeHI/Ie BaAJICHTHOCTH 3JICMCHTOB I10
OMHAPHBIX COCTUHEHHI. popmysam ux coeMHEHMIH
& |16. CocraBnenue xumudeckux gpopmyir| Cocrasienue popMmyJr COEIUHEHHMI 10 JOJKHBI 3HATE: ONIPEJICICHUE BAJIEHTHOCTH, §17
E OMHAPHBIX COSTMHEHH 10 BaJICHTHOCTH OIIpEeENATh BAJIEHTHOCTD 10 (hopMyIie, cocTosImen u3 2-
5 BAJICHTHOCTH. X 3JIEMEHTOB, COCTaBJIATH




Hos6pn

17. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
3aKOH COXpaHEHHS MacChl BEILIECTB.
(C ucnonvzosanuem ob6opyoosanus
«Touka pocmay)

§18,19

18. Xumuueckue ypaBHEHHUSI.
(C ucnonvzoeanuem odoopyoosanusn
«Touka pocmay)

Xumuueckas peaknus. ypaBHCHI/Ie M CXeMa XUMHUYECKOH pCaKknuu. Ycaopus u MMPU3HAKU XUMHNYCCKUX

peakuuil. XMMUYECKUE YPaBHEHUS

§20

19. Tunbl XUMHYECKUX PEAKIIH.

Knaccudukamms XuMHU9ecKuX peakiuii mo

§21

JI/O Ne6: Pa3nokeHne OCHOBHOTO
kapoonata menu (1)) (manaxura). JI/O
INe7: Peaknus 3aMelieHUs MeIU
PKEJIE30M

(C ucnonvszosanuem o06opyoosanus
«Touxa pocma»)

YHUCITy W COCTABY MUCXOJHBIX U IOTYUYEHHBIX
BEILIECTB

Hos6ps

20.IToBTOpeHne U 06001IeHHE TIO TEME
«[lepBoHaUaNbHBIE XUMHYECKHE
MOHSTHSD)

IToBTOpenue u cucremarusanus 3YH
MIOJTYYEHHBIX TIPU U3yUYECHUU TEMBI

JLoJIZKHBI 3HATh: 3HAKH OCHOBHBIX XUMHUYECCKUX
OJICMCHTOB, paCYCTHBIC q]OpMy.HBI, 3aKOHBbI EOJ'DRHI)I
YMETL: [IPUMCHATH MTOJTYYCHHBIC 3HAHUA ITPU PECIICHUN
PACUCTHBIX 3aJa4

§1-21

21. KontposnbHas padota Nel mo teme:
((HepBOHaanLHBIe XUMHUYECKHUEC
IIOHATHUS).

I1. Kucaopona (54.).

Hos6pn

22. Kucnopon, ero oomas
XapaKTEPUCTHKA, HAXOXKCHUE B
MPUPOJIC U TIOJTyICHHE.

(C ucnonvzoeanuem odoopyoosanusn
«Touka pocmay)

Kucnopon, Gpusndeckre 1 XUMHUUECKHUE CBOWCTBA,

MIOJIYy4YCHHUE U IPUMCHCHHUCE.

[Torydenue ra3000pa3HBIX BEHIECTB.
KadecTtBeHHBIC peakIiny Ha ra3000pa3HbIe

BCIICCTBA. KI/ICJ'IOpOI[. HaXO)K,I[eHI/Ie B IpupoJec.

Kpyrosopot kuciopojia B mpupo/ie.

JLOJIZKHBI 3HATD:

(u3nveckre cBOMCTBA KHUCIOPOJIa, CIOCOOBI TIONTYyYEHHS
€ro B JIabopaTopuy M MPOMBIIIIIEHHOCTH JL0JIZKHBI
YMeTh: pa3nuyaTh MOHITHA «XUMUYECKHIA JIIEMEHT» U
«TIPOCTOE BEILIECTBO» HA IPUMEPE KUCIOPOAa

§22




okcuaoM meau (1)
(C ucnonvzosanuem ob6opyoosanus

«Touka pocmay)

OINHCHIBaTh XUMHUECKNE CBONCTBA BOJIOPO/IA, 3alMChIBATh
YpaBHEHUS peaKui

23. CpoiicTBa kucinopoaa. OKCUIBI. I'openne. Oxcuasr Jl0JI2KHBI 3HATH: XUMUYECKHE CBOMCTBA KHCIOPO/Ia, §23,24
HpHMeHeHHe. prFOBopOT KHUCJI0poja oTIpe/IeICHIE OKCHIIOB, 00IaCTH MMPUMEHEHHNS KHCIIOpoaa
B rpupoze. JI/O Ne8: O3HakoMieHHE ¢ JOJKHBI YMETh: COCTABIIATH (OPMYITBI OKCI/I‘,’HOB,
06PA3IIAMH OKCHIIOB. HA3bIBATh WX, COCTABIIATh YPABHCHUS PEAKIIUI MOTYUICHUS
(C ucnonvzoeanuem odopyoosanusn ORCHAOB
«Touka pocmay)
24. IIpaktrueckas padota Ne 3 [Toydenue, cobupaHue U pacrio3HaBaHue ra3oB | Jl0JKHBI 3HATH: §25
[TonyueHue U CBOMCTBA KHCIOPOA. Kucinoposa. KadecTBeHHbIE peakiuu Ha C11oco0Obl MOJTy4eHHsl KUCIIOpOo/a B JabopaTopuu
(C ucnonvsosanuem obopydosanusn KHCJI0pOJ J0JZKHBI YMETh: cOOMpAaTh MPHOOP IS TTOTYyUEHHS
(Touxa pocman) KHCJIOPO/1a, COOTI0IaTh TPaBHiIa IO TEXHUKE
Oe3omacHOCTH
% 25. O30H. A1oTpOnHs KHCI0POaa §26
N % Bo3nyx u ero cocras. Bo3nyx u ero cocras. JI0JIZKHBI 3HATh: COCTaB §27
(C ucnonvsosanuem ovopyoosanus XHUMHUYECKOE 3arpsi3HEHUE OKPYXAIOLIEH Cpelibl | BO3AyXa,
«Touxa pocma») 1 €ro MOoCIeACTBHA. JOT’KHBI YMeTh:
TormBo W cnocoObl €ro CHKUraHusl. 3aliuTa BBISBIATH SKOJOTHYECKUE MPOOIEMBI, CBI3aHHBIC C
aTMOC(EepHOro BO3/yXa OT 3arpsi3HeHU I 3arpsi3HEHHEM aTMOC(EPHOro BO3ayXa
I11. Bogopon (34.).
27. Bomopon, ero oGras Bonopon, pusnyeckre 1 XMuMUYeCKUe cBOicTBa, | JLOJIZKHBI 3HATB: COCTaB MOJICKYJIbI BOJIOPO/IA, §28
XapaKTePUCTHKA, HAXOXKCHHE B MOJTyYCHHUE. orpeJieNieHre BOCCTAHOBUTENS J10JIKHBI
MIpUPOAE, MOIYUEHUE [Tomrydenue ra3000pa3HBIX BEIIECTB. YMETh: 1aBaTh XapaKTEPUCTUKY BOOPOAY,
(C ucnonvsosarnuem ovopyoosanus KauecTBeHHBIE peakluy Ha ra3000pa3HbIe OIMCHIBATH (PU3HUYCCKHE CBOHCTBA
«Touka pocmay) Belectsa.
Haxoxnenue B mpupoe.
A, 28. CBolicTBa M IpUMEHEHNE Bonopon, pusnyeckre u XuMuieckue cBoiictBa. | JI0JIKHBI 3HATH: XUMHUECKUE CBOWCTRA §29
E BOIOPOJIA. KayecTBeHHbIC peakilii Ha ra3000pa3HbIe BOJIOPO/Ia, 00JIACTH TPUMEHEHHUS BOJOPOIa
é’( JI/O Ne9: BzaumopeiicTBre BoOpoa ¢ Bellecsa J0JZKHBI YMETh:




C OIIPEACIIEHHON MacCOBOM J10JIEr
[PaCTBOPEHHOI'O BELIeCTBa

(C ucnonvzoeanuem odoopyoosanusn
«Touxa pocma»)

ﬂOHCfI PAaCTBOPCHHOT'O BCUICCTBA, pCIIATh 3a/la4i JaHHOT'O
THIIA

29 ITpakTdeckast paborta Ne4. §30
«ITomyuenne Boopoaa u
Kccae0BaHue ero cBoicTBy (C
UCnOIb306aHUEM 000PYO0BAHUA
«Touxka pocmay)
IV. Boaa. PacTBopbl. (84.)
A 30. Bona. Bona u e€ coiicTBa. Boaa - pacTBOpUTEIb. J0J15KHBbI 3HATB: OTIPE/ICJICHHE PACTBOPUMOCTH, §31
E 31. XyMHUYECKHE CBOMCTRBA U PactBOpuMOCTS BelIECTB B BOJIE. KOHIIEHTPAIMH BEIIECTB B BOJIC, MOHATHE «MACcCoBas 1011 (932
(] .
{ [IPHMCHEHHE BOJIbL. BssemmBanue. [IpurorosineHe pacTBOpoB. PACTBOPEHHOTO BeIIEeCTBA» JLOJIHKHbI YMETh:
OmnpenencHrue MacCOBOM O PACTBOPEHHOTO 00BACHATH IPOLIECC PACTBOPEHMS C TOUKHU 3pEHUS
(C ucnonvzosanuem ob6opyoosanus e IO P P poreee p P p
T BC€HOICCTBA. ATOMHOMOJICKYJIAPHOT'O YUYCHUA, PCIIATh 3aa4u Ha
«Touka pocmay) OIpE/IeNICHIE MacCOBOM JJ0JIM PACTBOPEHHOI'O BEIIECTBA
32. Bonga — pactBoputens. PacTBOpHI. §33
A. B3. MaccoBast 101151 paCTBOPEHHOT'O Brruncienne MaccoBoOif 10MH BEIIECTBA B §34
% BEIIIECTBA. pacTBOpE 1O U3BECTHON Macce PacCTBOPEHHOTO
o\ 34 Perenue pacueTHBIX 3a/1a4 BCIIIECCTBA U MAaCCC PpaCTBOPUTCIIA. Brrauciaenne
v MaccChI paCcTBOPACEMOI'O BEIICCTBA U
«HaxoIeHme MacCoBOM 0N p P m
PacCTBOPHUTEIIS, HEOOXOUMBIX JIJIsI
[PaCTBOPEHHOI'O BEIIECTBA B pacCTBOPE. J
MPUTOTOBJICHHA ONPECACIICHHON MACCEI paCTBOpPa
BrrunciaeHne Maccel paCTBOPEHHOTO . . N
C M3BECTHON MacCOBOH J0JIel PaCTBOPEHHOTO
BEIECTBA M BOJIBI JUIA IPUTOTOBICHUS | poinocrpa
pacTBOpa ONpeIeIeHHON
KOHILICHTPALIUI)
A BS. [Ipaktuyeckas pabora [IpuroroBieHue pacTBopa ¢ 3aaaHHON MaccoBoil | JLoJIZKHBI 3HATh: CIIOCO0 MPUTOTOBJICHHUS! pACTBOPOB 835
< o
2 NeS. [IpuroToBieHHE PACTBOPOB coJieii | ACICH PACTBOPCHHOIO BCLICCTEA JLOTiKHBI YMeETh:
N MIPUTOTABINBATH PACTBOP COJIM C ONPEEIEHHON MacCOBOI




36. IToBTOpeHue u 000O0IIeHHE TIO
temaM «Kucmopony,
«Bonopon», «Bona. PactBopsi».

IToBTOpenue u cucreMatusanus 3YH
MIOJTy9EHHBIX TIPU U3yYSHUH TeM 2 U 3

AOJDKHBI 3HATb: OCHOBHBEIC IIOHATHUA 110 JAHHBIM TCMaM

AOJ])KHBI YMETh: IPUMCHATH 3HAHUA, YMCHUA U
HAaBbIKH, IMOJTYYCHHLIC TPU U3YYCHUU JAHHBIX TCM

§31-34

37. KontponpsHas pabora Ne 2 o
remam «Kuciopon», «Bomopon»,
«Bopaa. PactBopsD».

V.KosinyecTBeHHbIE OTHOLLEHUS B XUMMH (54.)
A B8. Monbp — eauHuIA KOJIUYECTBA Konnyecrsa BemecrBa. MosipHas Macca. Jl0JKHBI 3HATB: OTPEJICTICHUE KOJINYECTBA §36
% IBEIICCTBA. MOJIS[pHaH Macca. B€OICCTBA, MOJIA, MOJISIpHOfI MacCcChbl, paCuYCTHBIC
< 39. BoruncieHus o XMMHYECKHM opmyner JoKHEL YMETD: 3 §37
YPABHEHHSM. ONpe€aCIATH 11O cpopMyne YHUCJIO MOJICH, BBIYUCIIATH 110
2 140, 3axon Asoranpo. MomspHbiii MOJAPHELT 0BBeM Fasob, (bopmMysie Maccy IaHHOTO BELIECTBA, €CJIM U3BECTHO §38
g M Saxon Asozadpo KOJIMYECTBO M HA060POT
g 41. OTHOCHTENIbHASA TUIOTHOCTD I'a30B §38
(C ucnonvzosanuem ob6opyoosanus
«Touxa pocma»)
42.006beMHbIE OTHOLIEHUSI [a30B MPH §39
XUMHUYECKUX PEAKIUAX
VI. Baxkneiimne Kj1accbl HeOpranuvyeckux coeguHenuni (124.).
% 43. Oxcuasl: KiaccupuKkaims, Oxcupsl. Kimaccudukarusi. OCHOBHBIE U JoIKHBI 3HATh: KIIACCU(PHUKAITUIO OKCHIIOB, UX §40
& HOMEHKITaTypa, CBOIICTBA, MIONYUYEHHE, KI/IC{IOTHHG OKcH/bl. PU3HYECKUE U XUMUYECKHUE | cBOICTBA, CIOCOOBI TOMyYeHHs, IPUMEHEHHE
& pumenenue. JI/O Ne lc_?OHCTBa' Homyserue. JL0J1KHBI YMETh: )
10: B3auMoieficTBIE OCHOBHBIX PHUMCHCHHC. JIOKa3bIBaTh XUMHUUYECKHE CBOMCTBA OKCHIOB, 3alIHCHIBATH
XUMUYECKUE CBOMCTBA OKCUIOB YpaBHEHUS peaKIni
OKCHJIOB C KUCIIOTAMH.
(C ucnonvzosanuem ob6opyoosanus
«Touxa pocma»)
44. I'mppoxcusibl. OCHOBAHMUS: OcnoBanns. Kimaccngukanusa. Homenkiarypa. JOJIKHBI 3HATB: §41

KiaccuuKalys, HOMEHKIIaTypa,

MOJIy4eHHUE.

KJ'IaCCI/I(bI/IKaLII/IIO OCHOBaHHﬁ, nux CBOfICTBa,
CITOCOOBI MoJIy4YCHUs, MIPUMCHCHUC AOJI)KHI)I




45. X MHAYECKHE CBOMCTBA OCHOBAHUM.
JI/O Nel1: CBoiicTBa pacCTBOPUMBIX H
HEpaCTBOPUMBIX OCHOBAHUU.

UI/O Nel2: B3aumopmeiicTBue 11eioyein
C KUCIIOTaMU.

UI/O Nel3: B3aumoneiictBue
HEpacCTBOPUMBIX OCHOBaHUM C
KHCJIOTaMHU.

U1/O Nel4: Pa3nioskeHHE THIPOKCHIA
menu (1) npu HarpeBanuun

XUMHUYECKHE CBOMCTBA PACTBOPUMBIX U
HEPaCTBOPUMBIX OCHOBaHUM Peakius
HeUTpanuzanuu

(C ucnonvzosanuem obopyoosanus «Touka
pocmay)

YMeTh: JJOKa3bIBaTh XUMHUYECKHE CBOIICTBA
OCHOBAHMI, 3alIUCHIBATh YPABHEHUS PEAKLIUI

§42

deBpaiib

Maprt

46. AMdoTepHbIC OKCHJIBI U (C ucnonvzosanuem ooopyoosanusn «Touka 8§43
CHIPOKCH/IBL. pocmay)
UI/O Nel5: BzanmoneiicTBrue
TUAPOKCUIA [IUHKA C paCTBOPaMU
KHUCIIOT U IIeJIOUeH.
47. KucioTsl: cocTaB, KiaccuuKarus, Ompenenenue xapakrepa cpeabl. UHIUKaTophL. J0JIKHBI 3HATh: KJIACCU(PHUKAIUIO KUCIIOT, UX §44
HOMEHKJIATypa, ITOJIyYEHHUE KUCIIOT. Kucnorer. Knaccudukanus. Homenknarypa. CBOWCTBA, CIIOCOOBI ITOTyYEHUs, TPUMEHEHUE
- dusnueckrie 1 XUMHYECKHE CBOMCTBA KUCIIOT .
48. X¥Mu4eckne CBONCTBA KHCIIOT. BrrrecHmentisi i HLH Bexetosa JLOJKHbI yMeTh: §45
T1/0 Nel6: JleficTBHE KHCIOT HA pan H.H. : JIOKA3bIBATh XUMHYECKHUE CBOMCTBA KHCIIOT, 3aIIUCLIBATE
. [pumenenme. ypaBHEHHs pEaKIHil
mHauKaTopsl. JI/O 17: OtHomeHne
(C ucnonvzoseanuem 060pyoosanus
KHCJIOT K MeTaJlJlaM.
«Touka pocmay)
49. Conu: knaccudukams Comu. Knaccudukanuga. Homenkmarypa. JI0JKHBI 3HATh:  KJIACCH(HUKAIIMIO COJIEH, HX CBOMCTBA, 46
nusl,
HOMEHKJIATypa, CocoObl moaydeHus: | CIIOCOOBI IIOTydeHHs CONCH. CII0COGBI MOJTyUEHHs, TPUMEHEHHE
50. CBoiicTBa coJieit JO0JKHBI YMETh: JT0OKa3bIBATh XMMHYECKUE CBONCTBA §47

COJICH, 3aMChIBATh YPAaBHEHUS PEAKLIUH

51. ['enHeTnueckas CBSI3b MEXKIY
OCHOBHBIMH KJIacCaMH
HEOPraHUYECKUX COCTMHEHUIN

IToHsATHE O T€HETUUECKON CBS3H U
TEHETUYECKUX psAax METalIOB U HEMETAILIOB.

J10JI3KHBI 3HATD: OIMPpEACIICHNUEC OCHOBHLIX KJIAaCCOB
HCOPTraHUYICCKUX COCHHHCHHﬁ, KJ'IaCCI/I(l)I/IKaL[I/IIO,
TCHETUYCCKYIO CBA3b MCXKIY KJIaCCaMu

AOJI)KHI)I YMETb: [O0Ka3bIBATb XUMUYCCKUEC CBOMCTBA

OCHOBHBIX KJIACCOB HEOPIraHMYCCKUX BEUICCTB, COCTABJIATH

TCHCTUYCCKUC LICTIOYKHN M3 BCUICCTB PAa3HbIX KJIIACCOB




Mapr

52. [Ipaktuyeckas pabora Ne6.
Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

Pemenne OKCIICPUMEHTAJIBHBIX 3a/1a4
Pa3IMYHBIX THUIIOB

BayKHEHIINE XUMUYECKHE CB-Ba HEOPTaHUYECKUX B-B
/To15KHBI yMeThb:

§48

o Teme «OCHOBHBIE KJIACChI
HEOpraHuYecKux coeauHenui» (C
UCnOIb306aHUEM 000PYO0BAHUSA

MPaKTUYECKU JOKa3bIBATh CBONCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB, COOJIIOIATh MPaBUIIa TI0 TEXHUKE
0€e30IMacHOCTH

XHMHUYCCKUX 3JICMCHTOB

CHUCTEMa XUMHUYECKUX neMeHTOoB JI. 1.
MengeneeBa. I' pynisl u nepuoisl
nepuoanyeckom cucremsl. KopoTkuii u
JUITMHHBIN BapHaHTHI IEPUOINIECKON TaOIHIIBI

«Touka pocmay)
53. [ToBTOpenue u 0600IIeHHE 110 TeMe|OCHOBHbIE KJIacChl HEOPraHUYECKUX BELIECTB. §40-47
«Baxxueime Kiacchl HEOPraHMUECKNX| XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCIHMHECHHIM
COCUHEHUIN
54. KontponbHas padota Ne3 mo
reme: «OCHOBHBIC KJIaCCh
HEOPraHUYECKUX COCIUHEHUI.
Pa3znen 2. [lepuoanyeckuii 3aKoH U nepuoanvecKas cucrema xumudeckux iemenToB .. MenaeseeBa. Ctpoenue atoma. (7 yacon)
VII. Ilepuoanuyeckuii 3aK0H U CTpOeHHue atoma (74.).
2 [55. Knaccudukanus XuMHUYECKIX XMMUYECKHIA 2JIEMEHT. JoJ:KHBI 3HATh: ornpezeneHre aM(pOTEepPHOTro OKCH/IA U §49
&. bireMenTOB. Krnaccudukanmm XuMIIecKux 3JI€MEHTOB. CUAPOKCHJIA, IEPBBIC MOTBITKH KJIACCUPUKAITUT
5 Ilonsarue o rpynmnax CXO04HbIX 3JIEMCHTOB. XUMHUYECKHUX JJICMCHTOB I[OJ'DRHLI YMETH:
AM(bOTepHOCTB. IKCIICPUMCHTAJIbHO JOKA3bIBATH aM(i)OTepHOCTB THApPpOKCHUIA
56. [lepnonnuecknii 3akon . U. [lepuonnueckuii 3aKOH XUMHUYECKUX 3J€MEHTOB| JOJKHBI 3HATH: ONPEIECICHUE IEPUOAA, TPYIIIbL, §50
Menneneera. J.1. MeHnneneena. (bm3MYecKuil CMBICIT HOMEpa MePUoAa U TPYIIbI [ 0JKHBI
YMETb: OIMMChIBAaTb XUMHUYCCKHE JICMEHTBI UCXOOA N3
TTOTTORCHIDT B TICPUO/IE, IPYIIIE U CTPOCHHUS aToMa,
00BSACHATH I3MEHEHNE CB-B B IIEPHOJE U TPYTIE
57. Ilepuonuyeckas Tabiuia IMeproanyeckuii 3akoH u [lepuoandeckast §51




OIPEACTIATh HOHHYIO CBA3b PA3JIMYHLBIC BU/IbI

58. Ctpoenue aroma. CoctaB aroMHbIX | CTpoenue atoma. Sapo (IpoTOHbI, HEHTPOHBI)  JLOAMKHEL 3HATE: §52
sep. M30TOMBL 1 3neKTpoHbL. M3oTombl. CocTaB aTOMHBIX SiIEp  [POJIb EPUOANIECKOTO 3aKOHA ISl pa3BUTHUS HAYKH,
TEXHHKW; OCHOBHBIC ATaIlbl YKU3HU U ICATEIHBHOCTH
HH-Menresreesa J[01KHBI yMeTb: 10Ka3bIBATh OCHOBHBIE
MOJIOXKEHUS TUATIEKTUKU Ha PUMEpE MEPUOANIECKON
CHCTEMBI U CTPOCHUSI aTOMa
59. Pacripeenienue 3J€KTPOHOB 10 DnexTpoHHas 000JI09Ka, PACTION0KEHIES LLOIKHEL 3HATE: CTPOCHHE aTOMa, 3HaUYCHNE §53
DHEPTETUYECKUM YPOBHSIM. 3JIEKTPOHOB TIO CIOSIM, POPMBI IEKTPOHHBIX MOPSIKOBOTO HOMEPA,
opOuTanei, cnapeHHbIC U HECIIAPCHHBIC ompeieICHIEe H30TOIOB
3JIEKTPOHBI, SJIEKTPOHHEIE (POPMYITBI U MLOIKHEL YMeTh: OTMCHIBATh XUMHYECKUH SJIEMEHT C TOUKH
ANIEKTPOHHBIE TUEHKN BpeHUs CTPOCHUS aTOMOB
2 160. 3HaueHuE NepUOANYECKOrO 3aKOHA. §54
[
= Hayunsie noctmxenus 1. W.
< [MeHneneeBa
61. IloBTOpenue u 06o0IIeHHE TT0 [lepuoanueckuii 3aKoH U cTpoeHue aroMa. Ou3zndyeckuil CMbICI NOPSIKOBOIO HOMEPA AIEMEHTA U COBPEMEHHOE
teme: ITepHoIMUecKHii 3aK0H 1 npencraieHue [lepuomudeckoro 3akoHa. [[prauHBI MI3MEHEHHS METAITNYECKAX U HEMETAJUTMYECKUX CBOMCTB B
NepHOIECKas CHCTEMa XHMHYECKHUX Mmepuoiax u B rpymmax. [leproamaeckuii 3aK0H U IEpHOAUYECKAs CHCTeMa XUMUIEeCKuX daemeHToB .M.
siemenToB JI. . Menneneesa. Mennencesa.
Crpoenne aToma 3HaUYECHHE TEPUOINIECKOTO 3aKkoHa. JKu3Hb u nestensHocTh [[.1.Menneneena
Pasnen 3. Crpoenne BemecTBa. XumMmuieckasi CBsi3b. (7 4acoB)
VIII. Ctpoenne BemecTBa. XumMmuieckas cBs3b (74.)
X 162. DIIEKTPOOTPHULIATEILHOCTD Crpoenue MOJIeKyl. XUMHYECKAs CBA3b. OJIKHBI 3HATh: §55
= XUMHUYECKUX IJIEMECHTOB DJEeKTPOOTPUIIATEILHOCTh XMMHUYECKHX onpeeeHUE SICKTPOOTPULIATENEHOCTH J0KHbI
3JIEMEHTOB. YMeTh+OHPSASHITh Pa3IMYHbIC BUIBI
KOBaJIEHTHOM CBSI3U, 3aITUCHIBATh CXEMBbI
00pa3oBaHMs BEUIECTB
63. KoBanenTtHas cBs3b. [lonspras u Xumuaeckas CBs3b. OCHOBHBIEC BUIABI XUMUYIECKOMLOIMKHEL 3HATL: OTIPE/ICIICHUE KOBAJICHTHOM MOJISIPHOM, §56
HETOJAPHAsS KOBAIEHTHBIE CBA3H CBSI3U HETIOJIIPHON CBSI3W; MOHHOW CBSI3HM, MEXaHU3MEI HX 00p-
64. VloHHast CBSA3b H1s JIOIKHBI yMeETD: §56




65. BaJIcCHTHOCTD U CTCIICHD [ousTHe o cTenenu okucnenus. CoctaplieHne  [LOJKHBI3HATE: ONIpe/eNcHHE C.0. Jl0KHbI yMeTh: §57

okucieHus. [IpaBuna onpeneneHus (hopMyIT COeIMTHEHNH TIO CTETIEHN OKHCIICHHSL. OTIPEAETISATH CTENEHb OKUCICHUS 110 hopMyIiaM U
CTEIleHEN OKHUCIICHUS 3JIEMEHTOB IIpaBuna onpeznesneHus CTENEHNU OKUCICHUS EOCFABAAFHPOPMYIIbI 10 H3BECTHOH C.0.

3JIEMCHTOB
66. OKUCIIUTEIFHOBOCCTAHOBUTENBHBIE| Kitaccndukanus XuMUYecKuX peakiuii 1o omsknel 3uaTk: onpenenenne OB peakiumy, 8§57
peaxuuu A3MEHEHUIO CTENEHEH OKUCIICHUS XUMUYECKUX  |OKUCJIHUTENS, BOCCTAHOBUTES, IPOLIECC OKUCICHUS U

3JIEMCHTOB. BoccTaHOBJICHUS JIO/ZKHBI YMeTh: 3aliChIBATh

OB peaxiuy. OKUCIUTENb U BOCCTAHOBUTENb  pocTeinme-OB-peakinu, COCTaBISITE CXEMy

PIEKTPOHHOTO OanaHca

67. IloBTOpeHue U 0000IICHHE 10 Ctpoenue aTroMa ¥ MOJIEKYJI. XUMHYECKas CBA3b. JlOAMKHEL 3HATLIOCHOBHBIE ONpeIeeHus 1Mo TeMaM JoJukHbI [§55-57
reme: «CTpoeHHEe BENIECTB. TUIBl XUMHUYECKUX CBS3EH: KOBaJICHTHAs yMeF—————
XuMHUYecKasi CBS3b) (moJsIpHAst ¥ HETIONSPHAsT), HOHHAL. MMPUMEHSATH NOydeHHbBIE 3HAHS, YMEHHS, HABBIKH Ha

OB peakiun. Okucnuresns MPaKTHKE

68. KonTponbsHas padota Ne4 no
remaM: «I13 u IICXD JI. 1.
MenpeneeBa. CTpoeHHE aTOMay

«CTpoeHue BemecTB. XUM. CBA3bY

Pe3zepenoe epems.

69. 70. O600mIeHHE, CUCTEeMATH3AIMS U KOPPEKIIHS 3HAHUIA yJalIuXcs 32 Kypc
XUMHH 8 Kiacca

CPEACTBA KOHTPOJISA k yueOHOMY Kypcy XuMuM 8 KJjiacc

Kontponbnas padora Nel o teme: «IlepBoHauanbHble XUMHYeCKHe MOHSITHS» Bapuanr 1.

1 .3anurmTe Npou3HOIICHHE Ha3BaHui popmynn 1 Gpopmytel o HazBauuio BemecTs: 3AICI3, Cu(OH)2, LiF, 2FeO, marumii-ac, 13-0-/1Ba, apreHTyM-
dTOp, CUITUIINYM-0-/1Ba

2. OmpenenuTh BAIGHTHOCTH 3JIEMEHTOB 10 ¢opmyne BemecTBa: a)Na20 ; 6)BaClz ; B)NO ; r)CH4

3.CoctaBuTh (HOPMYJIBI CIIOKHBIX BEIIECTB, COCTOAIINX M3 CICAYIOMNX XUMHUIECKUX 3JIeMeHTOB: a)kanbius u xjiopa (I); 6)docdopa (I11) u
BOJIOPO/Ia; B)BOJIOPOJA M KUCTIOpOa; T) cepedpa u kucimoposaa 4.PaccraButh kodddumueHTs! B ypaBHeHUAX. [loquepkHyTh hOpMyIIbI

CJIOKHBIX BellecTB. OnpeaenuTh TUIbl XUMUUYECKUX PEaKLIUM:




a) Al+ S=ADLSs 06)Zn+HCI=ZnCl2 +H2> B)Au203=Au+02 r)P20s5+ H0 = H3PO4
5. Beruucnure maccoBbie 0Jid 31eMeHTOB B BemiecTBe CuO.
6.Paccunraiite monekynspHyro Maccy Bemects: AI(OH)s3, CaS

Bapuanr 2.
1.3anumuTe nmpou3HoIIeHHe Ha3BaHUM Gopmyn u Gopmyssl o Ha3zBanuio BemecTB: 2MgF2, KOH, Na2S, 5Br2, kampnuii-tpu-3H-I1Ba, 3C-0-11Ba,

beppyM-XJIOp-TpH, ali-IBa-o0

2. OmpenenuTh BAJIGHTHOCTH JIEMEHTOB 110 opmydie Bemectsa: a) CO2; 6) Cu20; B) K3N; r) AlBr3

3. CoctaBuTh (OPMYIIBI CIOKHBIX BEIIECTB, COCTOSIINX U3 CISIYIOINX XUMUYECKUX 2JIEMEHTOB: a)KUCIOpO/ia M HATpUs; O)MarHus U BOJOPOJA; B)
meau (I1) u kucnopona; r)azora (I) u xucmopoaa

4. PacctaButh K03 urineHTs B ypaBHeHUsIX. [log4epKkHY T (hOPMYJIBI CIIOKHBIX BemecTB. ONpeeTuTh TUITBI XUMHUYECKUX PEAKIIHN:

a) CuClz2 + Zn = ZnCl; + Cu 0) H2 + Br = HBr B) Na;O + H2O =NaOH 1) CHs=C + H>

5. BeraucnauTe MaccoBbIe O 3JIeMEHTOB B BemecTBe Ag20.

6.Paccunraiite monekyspayro maccy Bemects: Fe(OH)s3, K2COz3

KonTponbnas pabora Ne2. Tema: "Kucnopoa. Bonopoa. Bona. Pacteopsr"

1-s1 yacTh BAPUAHT 1.

CamMblii pacipoCcTpaHEHHBIM XMMHYSCKUH 3JIEMEHT B 3€MHOM KOpPe: a) BOJOPO/I, 0) KHCIOPO/I, B) Cepa, T') JKee30
Kucnopon 1 Bogopo; MOKHO TIOTY9HTh, Pa3lIo’KUB BEIIECTBO: a) BOIY, 0) COIb, B) KHCIIOTY, T') MapraHIIOBKY

B npoMBIIIIEHHOCTH KUCTIOPOI MOKHO TTOJIYIUTH H3: @) BOJBI, 0) BO3/IyXa, B) MApPTaHIIOBKH, T') COJIH,

CroXHbIE BEIIECTBA, COCTOSILUE U3 ABYX JIEMEHTOB, OJJMH M3 KOTOPBIX KHCIOPOJ 3TO: a) OKCHIBL, 0) COJIU, B) KUCIIOTHL, ') OCHOBAHUS
B Meauine, a Tak ke, JUIS CBAPKU M PE3Ke METAJIOB IIPUMEHSIOT: a) BOAOPO/, 0) KPEMHHMIA, B) aJFOMUHHMA, ') KUCIOPO/]
B cocraB Bo3myxa HE BXOJHT: a) BOAOPO/I, 0) KHCIIOPO, B) YIICKUCIIBIN Ta3, T) aproH

K tBépOMY TOTITUBY OTHOCHTCS: &) HE(DTh, O)TOPP, B) METaH, T) Ma3yT

[Ipu peakiuy akTUBHBIX METAJIOB C BOJIOM KpOME THAPOKCHUIOB BBIJICIISICTCS: a)BOJIOPO/, O)KUCIOPO, B)METaH, I')HEPThH
Camplii IErKuii Ta3: a) CEpHUCTHIN, 0) KUCIOPOI, B) YITIEKUCIBIH, I') BOIOPOL

© o N Ok wWwDN R

10 Ecnm 3axedb BOOpO, TO MOTYIUTCS: a)BO3AYX, O)METaH, B) BOJa, T') YIJIICKUCIIBIN Ta3
11. OgHOPOIHBIE CHCTEMBI, COCTOSIIIUE U3 MOJICKYJ PACTBOPHUTENS U PACTBOPEHHOTO BEIIECTBA: a) B3BECH, 0) paCTBOPHI, B)CYCIICH3UH, T) IMYJIbCHH

2-syactb 1.Bcmasvme nponyuieHHOe C1080:



A) Bemecta, KOTOpbIE YCKOPSAIOT XUMHUYECKHE PEAKLIUH, HO CAMU IIPH TOM HE PAaCXOIYIOTCSl, HA3bIBAIOTCS ...

Bb) Cmecu, B KOTOPBIX MENTKUE KalenbKH KaKOW-T100 JKUAKOCTH PABHOMEPHO paciipeesIeHbl MKy MOJIEKYJIaMH IPYTO# KHUIKOCTH, HA3bIBAIOT ......
B) PactBop, B KOTOPOM JaHHOE BEIECTBO NPH JAHHOW TeMIIepaType OoJIblle HE PacTBOPSIETCS, HA3bIBAOT ...... 2.Cocmagome u naiioume
KOIhpuyuenmul 014 ypasHeHuit XumMudecKux peaxkuyuii:

a) TOPEeHMS KabITHs, 0) TOPSHHS JIUTHS, B) B3aNMOJCHCTBIS BOAOPOIA U XJI0pa, T) B3auMoielicTBrus Bogopoaa u CuO

3.PaccuuTaiite, kakyro Maccy BOJbl HEOOXOAUMO B3ATh sl IPUTOTOBJIEHHUS pacTBOpa ¢ MaccoBOH oneit BemecTa 20%, ecnu HykHO pacTBopuTh 100r comu.
1-1 yactp BAPHUAHT 2.

1. Cambril pacipoCTpaHEHHBIH XUMHYECKUH 3JIeMEeHT BO BeeneHHo: a) Bogopo, 0) KHCIOpos, B) cepa, T') Kelle30

2. Ilpu mpoxalvMBaHWU OKCHJA PTYTH KPOME PTYTH MOTydaeTcs emié: a) KHUCIopo I, 0) BOJOPOI, B) apTOH T') HEOH

BemiecTBa, yckopsitoue XUMHYECKHE PEAKIIUH 3TO: a) paCTBOPHI, ) CMECH, B) BO3/AYX, I') KATAIN3aTOPHI

Urto mMeeT KUCIOPO KaK BEIIECTBO: a) BKyC, 0) 00bEM, B) IIBET, I') 3amax

B Bo3myxe xucnopoaa mo oosémy: a) 78% 0) 2% B) 21% 1) 23%

Jlnst ropeHust BelecTBa HE0OXOAMM JIOCTYIL: a) BOJOPo/a, 0) KMCIOpO/ia, B) aJFOMHUHUS, T) KPEMHUS

K xunkoMy TOTmMBy oTHOCUTCS: a)Topd 0) MeTaH B) He(Th T) yroib

Bonmoposi MOXKHO MOTYYHTH MPH PEAKIIUU METAIUIOB C: @) KUCJIOTOH 0) CONBIO B) OKCUAAMHU T') PTYTHIO

© © NGk w

BoccranoBuTensHbIE CBOMCTBA BOAOPO NPOSIBIISIET B PEAKLMSIX C: a)OKCHIaMH METAJIOB, 0)BOJION, B)PTYTHIO, T)MEIBIO

10. CmecH, B KOTOPBIX MEITKUE YacTHUIIBI TBEPIOTO BEIIECTBA PABHOMEPHO pacIipeielieHbl MEX/ly MOJIEKYJIaMHt BOJIbI, HAa3bIBAIOT: a) B3BECH, O) pacTBOPHI, B)
CYCIICH3HH, T') 3MYJIbCUN

11. Meron onpezieieHns: cCOCTaBa BellecTBa MyTEM UX pa3ioKeHus Ha OoJiee MPOoCcThie Ha3bIBAIOT:

a) aHanu3oM, 0) CHHTE30M, B) QWIBTpaNUeH, I') TUCTHIUISIIHEH 2-9

yacTe I.Bcmaevme nponyuiennoe cnoeo:

A) CnoxHble BeUecTBa, KOTOPbIE COCTOAT U3 ABYX JIEMEHTOB, OJUH U3 KOTOPBIX KHCIOPO, Ha3bIBAIOTCA ........

B) OnHopoaHbIie cUCTEMBI, COCTOSIIIME U3 MOJIEKYJI PACTBOPUTENSI U PACTBOPEHHOTO BEILIECTBA, MEXKLY KOTOPBIMU HPOUCXOAUT (PU3HUECKOE U XUMHUUECKOE

B3aMMO/IEWICTBUE, HA3BIBAIOTCH .......

B) PactBop, B KOTOPOM JaHHOE BEIIECTBO MPH JaHHOW TeMIepaType emE MOKET PacTBOPSTHCS, HA3bIBAIOT .....

2.Cocmagbme u naiioume Ko3phuyuenmeol 014 ypasHeHUl XUMUUECKUX PeaKyuil:

a) TOpPEeHUs aJIOMHUHUS, 0) TOpEHHs YTIIEepoAa, B) B3aUMOAECHCTBHS BOJIOPOJA U CEPBI, I') PA3JIOKEHUS BOBI

3.Brruncnute Maccy Bozibl, B KOTOPOH HY)KHO PacTBOPHTH 25T caxapa, 4YToObI OIyYUTh PACTBOP C MAaCCOBOM J10Jieit pacTBopéHHOTO BemecTsa 10%.

KonTpoabnas padora Ne3 «OcHOBHBIE KJIacChl HEOPTAHUYECKHUX BeIeCTB) Bapuant 1
1.13 nepevns popMysT BRITHIITUTE OTACTBHO (HOPMYJIIBI OKCHIOB, OCHOBAHUH, KUCIIOT U coieit u paiite um HazBauus: K20, A1(OH)s, HNOs; HCI, BaO, BaSOq,
A|P04 , COz,H3P04 , FG(OH)z, Ag C|, NaN03, A|203

2. Jana cxema nipespartennii. CocraBsTe ypaBHenus peakuuii. Cu - CuO — CuCl; — Cu(OH); VYkaxkuTe THII peakIlnii.



3. C KaKvMH U3 TIEPEIHCIICHHBIX BEIecTB Oy/eT pearnpoBath cosinas kuciora: HCl, CaO, CO., H,O, Mg,Ba(OH).. Hanuiute ypaBHeHHMS

OCYILECTBUMBIX PEAKLIUN.

4, Hamummre dopmynsl cnenyromux comneit: cynbdara kanws, HuTpata Oapus, kapboHara HaTpus, GocdaTa Kanbius, cynbdara IUHKA, CyTbhuIa XKene3a
(IT), xnopuna meau (II), cunukara kanus, cyiabdura HaTpuUs1, OpoMHIa AMIOMUHUS, HOAUA KaJlHsl, THAPOKapOOHaTa Maruusi, AuruapogocdaTa Kajus.

1. U3 nepeunst popmyI1 BBRIMUIINTE OTACIBHO (OPMYJIIBI OKCHAO0B, OCHOBAaHUH, KUCIIOT U COJICH M TaliTe UM Ha3BaHMUSL:

Bapl/IaHT Ne 2 HzS, A|(N03)3, HzCOs, Ca(OH)z , FE(OH)3 s NaCI, Fe203, HzSiO3, CO, CaC03, Hzo, Mg(OH)z, P205

2. Jlana cxema nipeBpaiienuii. CocraBbTe ypaBHeHust peakiuii. Ba - BaO — Ba(OH),; — BaCl, Ykaxwure THI peakiui.

3. C KaKMMH U3 TIEPEUHCIICHHBIX BelllecTB Oy/IeT pearupoBath coisinas kucinora: Mg(OH),, H20, Fe, Ba(NOs), Hanuiuure ypaBHeHuUs

OCYIIECTBUMBIX PEaKIInii.

4, Hanwmmwure GpopmMyIisl crieayromumx coeAuHeHni: xaopuaa 6apust, okeuaa menu (11), ruapodocdara natpus, oxcuna ceunma (11),
cynbe(haTa IMHKA, KPEMHEBOH KUCIIOTHI, HUTpaTa cepedpa, KapOoHATa MarHusi, HUTpUTa Oapwus, TuapokapboHara Oapus, cynbduaa xenesa
(II), okcuna anmoMuHus, POCHOPHON KHCIOTHI.

1. W3 mepeuns ¢opMyn BRITUIINATE OTASTHHO (hOPMYITBI OKCHUAOB, OCHOBAHHMN, KUCIIOT U colieil u aaiite M Ha3Banus: N»Os, H,SO3,
CUOH, Ca(OH)z, SOs, H3PO4, Mg(N03)2 NaOH, Na3P04, FeC|3, Nazo, HzSO4, H.S

2. Jlana cxema nipeBpaiienuii. CocraBbTe ypaBHeHus peakiuid. Zn — ZnO — ZnCl, —=Zn(OH); Ykaxkurte THI peakiuii.

3. C xakuMH 13 NepeunCIIeHHbIX BelecTB OyaeT pearuposath azotHas kuciora: NaOH, COz, CaO, Na,COsz, H.O. Hanumure

YpaBHEHHUS OCYIIECTBUMBIX PEAKIIUH.
4. Harnmmire GpopmyItbl ciieytonmx BEmecTB: cyab(aTta MeIu, CHIIMKaTa HaTPHUs, THAPOKCH/A KaJIbIHs, OKCH/Ia AIFOMHHUS, HUTpATa
ceunna (II), xmopuaa amomunus, ruApoKkapOoHaTa 6apus, noauaa Kaaus, Hurputa xkenesa (11I), pocdara nuTHst, a30THON KUCIIOTHI.

9 knacc. Kypc: HEOPraHuvecKass XuMUs
Conep:kanue yueOHOIro npeamera
IloBTOpEHNE OCHOBHBIX BONIPOCOB 8 Ki1acca (3 yaca)

HCpI/IOIlI/I‘-ICCKI/Iﬁ 3aKOH 1 HCpI/IO,Z[I/I‘-ICCKaH cucreMa XUMHYECKHUX 3JIIEMEHTOB I[I/I MeHneneeBa B CBETE TCOpHUU CTPOCHHUA aTOMA.

Xumunyeckas cBsi3b. CTpoeHHe BenlecTBa. TUIBI KPUCTAIIIMYECKUX PELIETOK.
XHUMHUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB. PacyeTsl 10 XMMUYECKUM YPaBHEHUSM.

Bapuant Ne 3

TOUKA \!pocm



Hemoncrpauuu. Tabnuna «Buasl cszeity. Tabnuna « Tunbl kpuctamumyeckux pemerok» Tema

1. Knaccupukanusi Xumuyeckux peakumi (6 1)
TenoBoii 3¢ dekT xumuueckol peakinu. TepMOXUMHYECKHE YpaBHEHUS, pacyeThl 10 HUM. CKOPOCTh XMMHUYECKUX PeaKIiii. 3aBUCMOCTh CKOPOCTHU
XUMHUYECKHUX pEaKUUi OT pa3IMYHBIX YCIOBHI: OT NMPUPOIbl pEarupyrolinux BEIIECTB, IUIOMAAN OBEPXHOCTH CONPUKOCHOBEHMSI, KOHLIEHTPALUU
pearupymouux BEIIeCTB, TEMIEpaTyphl, KaTaluzaropa. XUMHUYECKOE paBHOBECHE, YCIOBUS ero cmeileHus. Pemenue 3amau. [emoncmpayuu.
JleMOHCTpaIust OTBITOB, BBISICHSIONIUX 3aBUCHMOCTh CKOPOCTH XUMHUYECKHUX PEaKIUi OT pa3muuHbIX GakTopoB. (C ucnonvzoeanuem 060pyoosanus
«Touka pocmay)
Tabauysr «ObpaTUMBbIE PEAKIHI», « XUMUYECKOE paBHOBecHE», «CKOPOCTh XMMHUECKON peaKkInmy.
Pacuemmnvie 3a0auu. PacueTsl 0 TEPMOXUMHUYECKUM ypaBHEeHUAM. Tema

2. DJaekTpoauTudeckas auccounanus (74)
DNEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIIUTUUECKAs IUCCOLMALINS BELIECTB B BOJHBIX pacTBopax. Monbl. Katrons! u annonsl. ['uapatHas teopus
pPacTBOPOB. DIIEKTPOIIUTHYECKAs AUCCOIUAIINS KUCIIOT, 1iesodel u coneid. Ciiabble U CUIbHBIC SIEKTPOIUTH. CTeneHb AUCCOIUAIIIH. Peakuun
MOHHOT0 00OMeHa. OKHUCIINTEIbHO-BOCCTAHOBUTENbHbIE peakuu. OKUCIUTENb, BOCCTAHOBUTEND. [ MaApOIN3 coell.
Jlemoncmpayuu. VicnipiTaHne pacTBOPOB BEIIECTB HA AIEKTPUUYECKYIO IPOBOIUMOCTD. JIBU)KEHHE HOHOB B AJIEKTPUUYECKOM I10JIE.
Jlabopamopnvle onvimul. Peakuinn oOMeHa MeXIy pacTBOpaMu 1eKTpoiIUTOB. (C ucnonvzosanuem obopyoosanusn « Touka pocmay)
[TpakTuyeckas pabora. Pelenne skcnepMMeHTaIBHBIX 3314 110 TeMe «DJIeKTpoauThyeckas qucconuanus». Tema 3. I'asorensi(S
)
[Tono>keHne rajJoreHoB B NEPUOAMYECKON CHUCTEME M CTPOEHHE UX aToMOB. PU3NUYECKHME UM XMMHUYECKHE CBOMCTBA rajoreHoB. CpaBHUTENbHAsS
XapakTepucThka ramoreHoB. llpuMenenue ramoreHoB. XiopoBopopon. Ilomyuenume. ®dusmueckue cpoiictBa. ConsiHas KUCIOTa U €€ COJH.
Ilpakmuueckaa paboma. IlomyyeHue XJIOpPOBOAOPOAAa W H3yueHHE ero cBOUCTB. (C ucnonv3oeanuem obopyoosanus «Touka pocmay)
Hemoncmpayuu. dusndeckre cBONCTBA ranoreHos. [lomydenne XaopoBoaopoia U pacCTBOPEHUE €r0 B BOJIE.
Jlabopamopuvie onvimol. PacriosHaBaHWE COJITHOW KHUCIIOTHI, XJIOPUIO0B, OpOMHIOB, HOAWIOB U noAa Tema

4. Kucaopoa u cepa (6 4)
[TonoxxeHne KUCI0poAa U cepbl B NEPUOANUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. AJioTponus kuciopoaa — 030H. Cepa.
Annorponusi cepbl. Ousnueckne u xumudeckue cBoiictBa. Haxoxnenue B mpupone. [lpumenenue cepol. Oxcun cepwi(IV). CepoBomopoaHas u
cepHucras kuciotsl 1 ux conu. Oxenp ceprl(VI). Cepnas kucnora u ee conu. OKUCIUTEIbHBIE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
[TonsTHE O CKOPOCTH XMMHUYECKUX peakuuid. KatanusaTopsl.
Hemoncmpayuu. ANIOTPOIINs KUCIOPOIa U cepbl. 3HAKOMCTBO € 00pa3amMu MPUPOTHBIX CYIb(UI0B, CyIb(HATOB.
Jlabopamopuvie onvimui. PacriosHaBanue cynbPua-, CyJabQuT- U CyIb(HaT-nuoHOB B PACTBOPE



Ipaxmuuyeckas paboma. Pemienue sKcriepuMEeHTaNBHBIX 3a1a4 1o Teme «Kucnopon u cepa». (C ucnonvzosanuem ooopyoosanus « Touxka pocmay)
Pacuemnvie 3a0auu. BpluuciieHus MO XMMHUYECKMM YPaBHEHHSM peaklMii Macchl, KOJIMYECTBA BEIIECTBA WM o0beMa IO M3BECTHOM Macce,
KOJIMYECTBY BEIIECTBA WJIM 00BEMY OJIHOTO U3 BCTYIMAMOIINX WU TOTYYaroNuXcs B peakiuu BemecTB. Tema 5. Azot u gocdop (8 u)
[Tonoxenue azora u hocdopa B MEPUOIUIECKON CHCTEME XUMUIECKUX 3JIEMEHTOB, CTPOCHHE X aTOMOB. A30T, PU3NYECKIE U XUMHUYECKHE CBOICTBA,
noJiyyeHue u npuMenenre. Kpyropopor azora B npupoje. AMMuak. @ru3ndeckue 1 XMuMUYECKHE CBOMCTBAa aMMHUaKa, IojyyeHue, npuMmenenue. Conu
amMonust. Okcuabl azota(ll) u (IV). A3otHas kucnora u ee coiid. OKUCIUTETbHbIE CBOMCTBA @30THOM KUCIIOTHI.
®dochop. Amnmorponus Gpochopa. Pusndeckue u xumudeckune cBoiictsa Gocdopa. Okcun hocdopa(V). OprodocdopHas KUCIOTa U €€ COTH.
MunepasnbHbie y100peHusl.
Hemoncmpayuu. Ilonyuenue amMmmuaka v ero pacTBopenue B Boe. O3HakoMIieHHE ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, hocdaToBs.
Jlabopamopnvie onwvimul. B3auMopelicTBue cojeil aMMOHHS co mienoyamMu. O3HaKOMIIEHHE C a30THBIMH U (GOCPOpHBIMU yIOOPEHUSIMHU.
Ipaxmuueckue pabomul.: IlonydeHrne aMMuaKa U u3ydeHue ero cBorucT. OnpeserieHne MUHEpaTbHBIX YI00OPSHHH.
(C ucnonvizoeanuem ooopyoosanusa «Touxa pocma»n) Tema

6. Yraepoa u kpemuuii (9 1)
[Tosnoxxenue yriepoia ¥ KpEMHUS B IEPUOTUICCKON CHCTEME XUMUYECKUX DJIEMEHTOB, CTPOSHUE UX aTOMOB. YTJIEPOI, AJUIOTPOITHBIC MOIU(DHUKAIIHH,
dusznyecKkue U XMMUUYECKHUE CBOWCTBA YIiiepoa. YTapHBIM ra3, CBOMCTBA U (PU3HOJIOTHYECKOE IEHCTBUE HAa OPTaHU3M. YTIEKUCIBIN Ta3, yroabHas
KHCTI0Ta U ee cosii. KpyroBoport yrieposa B mpupoie.
Kpemuuii. Oxcupa kpemuusa(IV). Kpemuueas kucnota u ee conu. Crexno. LlemeHT.
Hemoncmpayuu. Kpuctaniandeckue pemeTky aimasza u rpaduta. 3HaKOMCTBO ¢ 0Opa3iiaMu IPUPOIHBIX KapOOHATOB U cUIuKaToB. O3HAKOMIIEHHE C
pa3IMYHBIMU BUAaMu ToruiiBa. O3HAaKOMJIEHUE C BUJAMU CTEKJIA.
Jlabopamopuvie onvimvl. (C ucnonv3osanuem ooopyoosanus «Touka pocma») O3HAKOMIIEHHE CO CBOWCTBAMHU M B3aWMOIPEBPAIICHHUSIMU
KapOOHATOB U THApPokapOoHaTOB. KauecTBeHHbIE peakiiny Ha KapOOHAT- U CHIIMKAT-UOHBI.
Ilpaxmuuyeckas paboma. (C ucnonv3oseanuem ooopyoosanus « Touxka pocmay)
[Monyuenue oxcuaa yraepona(lV) u usyuenue ero cBoiictB. PacniosnaBanue kapoonaros. Tema

7. O6mue coiictea MetasiioB (134)
[TonoxxeHne MeTayuioB B EPUOJUYECKON cucTeMe XuMudeckux 3yemMeHToB . 1. MenaeneeBa. Metamnueckast cBsizb. @U3NYECKUE U XUMUYECKHU €
cBOiicTBa MeTaIsIOB. Psig Hanpspkenuit MetawioB. [lorstue o Mmetammyprun. CriocoOs! momydenust MeTaioB. CIutaBsl (CTallb, UyTyH, JIOPATIOMUHUH,
O6pon3a). [Ipobrema 6€30TXOHBIX TPOU3BOJICTB B METAJUTYPTHH M OXPaHa OKPY’KAIOIICH CPEIbI.
[[lemounpie MeTawbl. [1o0keHNE IETOYHBIX METAIUIOB B TIEPHOINYECKON CUCTEME M CTPOCHHE aToMOB. Haxoxnenue B mpupojae. Ouzndeckue u
XUMHYECKHE CBOKCTBA. [IpuMeHeHHe MIENOYHBIX METAUIOB M UX coenuHeHui. LllenounozemenbHble MeTauibl. [looxkeHne nieno4YHO3EMENbHBIX
METaJIOB B TIEPUOIMUECKON CUCTEME M cTpoeHHe aTroMoB. Haxoxaenue B npupone. Kanbiuii u ero coeauHeHus. JKeCTKOCTh BOABI M CIIOCOOBI €€



ycrpaHeHus. AmomuHuil. [lonoxeHue altoMHHHS B NEPUOJMYECKON CHCTEME M CTpoeHHue ero aroma. Haxoxxnenue B mpupone. dPuznueckue u
XMMHUYECKHE CBOMCTBA aIFOMUHMSL. AMGPOTEPHOCTh OKCHJIA U TMJIPOKCUIA AIFOMUHUS.

Keneso. [lonoxenue xene3a B NEPUOAUYECKON CHUCTEME U CTpoeHHE ero aroma. Haxoxxnenue B npupone. Ousndeckre U XMMUYECKHE CBOMCTBA
xene3a. Oxkeupl, rusipokcuibl U conu xkenesa(ll) u xeneza(Ill).

Hemoncmpayuu. 3HaKOMCTBO ¢ 00pa3liaMy BaKHEHUIIINX COJICH HATpPUs, KaJusl, IPUPOJHBIX COSIMHEHUN KAJbLUs, PyAaMH Kelle3a, COeTMHECHUSIMU
alnoMUHMA. B3anMozelicTBHE INENIOYHBIX, MIEJIOYHO3EMEIbHBIX METAJUIOB M AIOMHHHA € BOJOW. (CKuraHue jkeie3a B KHCIOPOAE M XJIOpE.
Jlabopamopnule onvimei. [1oyueHne ruipoKCH/Ia ATFOMUHIS U B3aUMOJICHCTBUE €ro ¢ KUCIoTaMu U nienoyamu. [lomyuenne ruapoxcuios sxenesa(ll)
u (III) u B3aumoneiicTBue uX ¢ kucaoTaMu U menodamu. (C ucnonvzosanuem ooopyoosanusn « Touka pocmay)

Ilpaxmuueckue pabomsi: PelieHue sKCIEPUMEHTAIbHBIX 3a1a4 Mo TeMe «InemeHThl [A—IIIA-Tpynn nepuonnyeckoil TaOIMIBI XUMHUYECKUX
AJIEMEHTOBY. Penienune sKCriepuMEeHTAIbHBIX 3a/1a4 110 TeMe « MeTauibl U UX COSUHEHUD.

Pacuemmnvie 3a0auu. BeranciaeHus o XMMHUYECKUM YPaBHEHUSIM Macchl, 00beMa WM KOJIMYECTBA BELIECTBA OJIHOTO U3 MPOIYKTOB PEAKIIMU 10 Macce
UCXOJIHOTO BelIecTBa, 00bEMY HJIM KOJIMYECTBY BEILECTBA, COJEpIKAIlero ornpenesneHHyo jnoiato npumeceil. Tema 8. OcHOBBI opraHmveckoii
xumun (10 v)

[lepBoHauanbHBIE TpEACTaBICHUA 00 OpPraHMYECKHX BellecTBax llepBoHavaiIbHBIE CBEJACHHUS O CTPOCHUU OpraHMYeCKHX BemecTB. OCHOBHEIC
MIOJIOKEHUS TEOPUU CTPOCHUSI OpraHndeckux coenquHeHuit A. M. Bytneposa. M3omepus. YnpolueHHas Ki1accupuKaus OpraHuyeckux COeAMHEHUH .
Yrnesonoponasl. [IpenensHeie yrieBonopoasl. Meran, staH. @u3zndeckue U XUMHYECKUE CBOMCTBA. IIpumenenue. HenpenenbHble yriieBoIOpOBI.
Otuned. Pusnyeckue U xumudeckue cpoictsa. [Ipumenenue. AuertwieH. J(ueHoBsle yrieBogoponsl. [IoHATHE O IMUKIMYECKHUX YIIIEBOAOPOJAX
(umknoankansl, 6eH3on).[Ipupoansle UCTOUHUKYN yrieBogopoaoB. HedTbs u npupoaHslii ra3, UX NpUMeHEeHue. 3almTa aTMOCPEPHOro BO3IyXa OT
3arpssHeHus. Cnuptel. OgHoaTOMHBIE cUpTBl. MeTaHon. OtaHon. Pusndyeckue cBoicTBa. PU3MOIOrMYECKOE NEHUCTBUE CIIMPTOB HA OPraHU3M.
[Ipumenenne. MHoroaroMHble CHUPTHL. DTUIEHNIHUKONL. [uuepun. Ilpumenenue. KapOoHobie kuciorel. Kupsl. MypaBbuHas U yKCyCHas
kucinoTel. dusnyeckue cpoiictBa. Ilpumenenue. Bricmue xapOoHOBBIE KHCIOTHL. CTeapuHOBas KucioTa. JKUpbl — MPOTYKTHI B3aUMOAECHCTBUS
IJIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. PoJib 5XHMpOB B mporiecce oOMeHa BelecTB B opranusMe. KagopuitHoCTh sxupoB. YrieBoas! 1 roko3a,
caxapo3a — BaXkKHeHIMe npeacraBurenu yriaeBofoB. Haxoxnenue B npupoae. @otocuHre3. Posb MrOKO3bl B MUTAHUM M YKPEIJIEHUU 3/10POBbSI.
Kpaxman u nemnmonoza — npupoansie nonumepsl. Haxoxnenue B npupoae. [Ipumenenne. benku — Guonomumepsl. Cocta 0enkoB. OyHKINU
6enkoB. Ponb 6enkoB B nutanuu. [lonstie o pepMeHTax u ropMOHax.

[Tonrmeps! — BBICOKOMOJIEKYJIsIpHBIE coequHenus. [lommatuien. [lomunponunen. [lonusnannxiopua. [Ipumenenne nmonumepos.

Hemoncmpayuu. Monenu MoKy OpraHn4eCKUX COeTUHEHNH, CXeMbl, TaOIuIbl. ['opeHue yrieBo1opo10B U 00Hapy KEeHHE MPOAYKTOB UX TOPEHUSI.
OO6pa3upl HepTH U MPOIYKTOB UX MEepepadOTKH.

Buoeoonvimul 10 CBONCTBAM OCHOBHBIX KJIACCOB BEIIIECTB.

Pacuemnvle 3a0auu. Y ctanoBiaeHue npocTeiieii opMyIIbl BEIEeCTBa 0 MACCOBBIM JIOJISM DJIEMEHTOB.
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IloBTOpEHUE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)

pe3epaHoe epemsl)

/3

TOUYKA \!pocm

1. Texauka
0€30I1aCHOCTHU B
KaOWHETE XUMUU.
Crpoenue aToma.
ITepuonnueckuin
3akoH u [ICXO JI.1.
MeHpeneeBa B CBETE
CTPOEHHUS aToMa.

Hayuaresi: B1ageTh HaBbIKaMH
0e3omacHOTo oOpaIeHus ¢
BEIIECTBAMH, UCIIOJIb3YEMbIMH B
IMOBCEIHEBHOM )KU3HU; 3HATh
nabopaTtopHoe 000pyIOBAHUE U XUM.
MoCybl, paBuiaM noseaeHus u Th B
KaOMHETE XUMHUH.

ITosryyaT BO3MOKHOCTH HAYYUTHCH:
XapaKkTepu30BaTh CTPOCHHUE aTOMA,
ANEKTPOHBI, TPOTOHBI, HEUTPOHHBI.
OO6cyxnath 0 MepruoOIUIECKON
CHCTEME XMMHUUECKHUX DIIEMEHTOB.
MeTtannueckue 1 HEMETAIUTHYECKUE
CBOICTBA BEIIECTB

[lo3HaBaTenbHbIE: yCTaHABIUBATh
IIPUYUHHO-CJIEICTBEHHBIE CBA3H.
KoMMyHMKaTHBHEBIE: yMEHHE
OTIpeJIeNIATh 1IeJTd CBOEro 00y4eHus,
CTaBUTh U (POPMYJIUPOBATH I ceOs
HOBBIE 33]1a4u B yuebe U
NIO3HABATEJIHOM 1E€ATENBHOCTH,
pa3BHUBATh MOTHBBI U UHTEPECHI CBOEH
NIO3HABATEJIBHOM 1E€ATENBHOCTH.
PerynsTuBHbIe: IPOTHO3UPYIOT
pe3yNbTaThl YPOBHS YCBOEHUS
M3y4aeMOro MaTepuaa.

CraHOBIIEHHE OCHOB
HOBBIX 3HaHUI, IOHATHE
HOBOU COLIMAIIBHON POJIU
B OIpEICJICHUH JUIs ce0s
HEOOXOJIUMBIX B KHU3HU
3HaHui. Onpenenenne
3HAaHWUW U HE3HAHUU B
MOTHUBALUH [TO3HAHUS
HOBOTO0. PazButune
3TUYECKHUX YYBCTB
ITIOHUMAaHHS.

3amucu B
TeTpaau




2. XUMHYECKas CBI3b.
CrpoeHue BeliecTna.

(C wucnonwvzoeanuem
0bopyoosanusn
«Touxa pocma»)

Hayuarcsa: OnpenenarbyclioBUs U
(bakTOpbl BOSHUKHOBEHUS
XUMUYECKUX CBA3EH, TUIIbI
XUMHUYECKOH cBs3u. OOCYKIaTh O
cTtpoeHuH Bemectsa. [loayuar
BO3MOKHOCTh HAYYHTHCH:
OO6cyxaarTpb CyniecTBEeHHBIC
IIPU3HAKY KOBAJICHTHOH MOJISIPHOM,
KOBAQJICHTHOM HEIOJIIPHON U
HWOHHOU cBsi3U. [loaroraBnuBarh
KpaTKue

[To3HnaBaTenbHbBIE: BBISIBICHUE
0c00EHHOCTEH 1 MPU3HAKOB OOBEKTOB;
MPUBOJUTH TPUMEDPHI.
KoMMyHMKaTHBHBIE: B3aMOJICIICTBHE B
X0/JIe TPYIIOBOM pabOThL, BEAYT
JTMAJIOT, YYaCTBYIOT B IUCKYCCHUHU;
OPUHUMAIOT JPYyroe MHEHHE U
MO3UIHIO.

PerynsituBHbIC: IPOTHO3UPYIOT

PE3yJIbTaThl YPOBHS YCBOCHUA
HN3y4acMOIro Marcpuajia; IpUHUMAIOT U

PazButue
CaMOONpEEIICHUS U
aJIeKBaTHOTO
OLICHUBAHMSI CBOUX
NOCTH)KEHUN B
NPUMEHEHUHU 3HAaHUH B
HOBOW CHUTYaIUH.
CrpemiieHre K MO3HAHUIO
TOTO, YTO HEU3BECTHO, HO
MHTEPECHO.

3amucu B
TeTpaau

COOOIIEHUSI O CTPOCHUU BEIIECTBA

COXPAaHSIOT y4eOHYI0 3a7auy.

3.OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
BEIIIECTB, UX CBS3b
MEXIy COOOM.

Hayuarcs: BeisBiasaTe Ha OCHOBE
COOOIIEHNUs IPE3EeHTAllMH OCHOBHBIE

KJIACChl HEOPTraHUYECKUX COEAMHEHHUI.

OO6cyx1aTh 3aKOHOMEPHOCTH , Ha
OCHOBE KOTOPBIX UX MOKHO OTIMYUTh

ApyT OT JApyTa..

ITosyyaT BO3MOKHOCTh HAYYUThCH:
Omnpenensts 1o GopMyiie KUCIOTHI,
COJIM, OKCHUJIBI 1 OCHOBAHHUS.
OO6cy)xaaTh 0 CBSA3U MEX]y COOOM.

[lo3HnaBatenbHbIe: GOPMUPOBAHKE
npoOJIeMbl ypoKa, CO3JjaHHe allrOpUT™Ma
JeSITeIbHOCTH MIPU PELIEHUN POOIEMBI.
KoMMyHHMKaTHUBHBIE: TOUCK U
BbIJIeJIEHHE HE0OX0IUMOM MH(pOpMaIUY;
YMEHHE € JOCTATOYHOU TOUHOCTBIO
BBIPAKaTh CBOU MBICII B COOTBETCTBUH
C 337]a4aMu U YCIOBHUAMHU
KOMMYHHUKaluu. PerynstuBHele:
MPUHATHE U COXpAaHEHHE YueOHOM
3aJ1a4H.

Ornpenenenne 3HAYUMOCTH
3HAHWUH.

3arriicy B
TeTpaau

Tema 1.Kunaccupukanusa XuMuYeCKHUX peakuuii (6 1)




4.OKUCITUTETBHO — Hayuares: Knaccudunuponats [To3HaBarenbHBIE: TOCTPOCHUE Oco3HaHue IeHHOCTEe! 1.1
BOCCTAHOBHTENIBHBIE | XUMHUYECKHE peakiuu. [[puBouTh JIOTHYECKOM IIEMH PacCyKACHMUIA; 3HAHWK ¥ IPUMEHEHHE MX
peakiuu IpHUMEpBI PEaKLUi KaKI0r0 TUIIA. YCTaHOBJIEHHE TIPUUNHHOCIEACTBEHHEBIX | Ha MPaKTHKC. .
(C  ucnonvzosanuem | Pacnio3uasath cBsiseit. KoMMyHuKaTHBHBIE: yMenme ¢ | VICTIONBSOBAHNE SHAHMI
0bopyoosanusn OKHCIIUTEIIbHOBOCCTAHOBUTEIbHBIE JIOCTaTOYHOM TOYHOCTBIO BBIPAXKATh AL PELICHHS YCOHBIX
«Touka pocmay) PEAKIUHM 110 yPABHEHHAM PEAKIIUM. CBOH MBICIH B COOTBETCTRHH C 3a7auaMu | "

osry4ar BO3MOKHOCTE ¥ YCIIOBHAMH KOMMYHHKAIIHH.

HayIHThCA: ONpenendrs no PerynsaruBHbIE: BlIaieHNE

YPABHCHHUIO PCAKIIMN OKUCIHTEIID, MOHOJIOTUYECKOUN U JUAJIOTHYECKOU

BOCCTaHOBHUTEb, ITPOLIECC (bopmami ped.

OKHCJICHHS, BOCCTAHOBJICHUSI.
5.TernoBoii apdext || Hayuares: Habmronare u onmceiBath || [lo3HaBaTenbHBIE: OCyIIEeCTBIATH MOUCK | Mcmonb3oBanue 3Hanuii  |[[1.2

XUM. PEAKIUU.
PacuyeTs! o

XUMHUYCCKUEC pCaKIH C TOMOIIBIO
C€CTCCTBCHHOI'O A3bIKA M SA3bIKa

HY>KHON MH(QOpMAaIK B y4ueOHUKE,
aTiace.

JUTSL peleHust y4eOHbBIX
3a1a4.




TEPMOXUMHYECKUM
YpaBHEHUSM.

(C ucnonvzosanuem

XUMHUH.
IMosryyaT BO3MOKHOCTH
HAYYHNTHCSI: BEIUUCIATH TEIIIOBOM
addexT peakuu 1Mo

KoMMyHHKaTUBHBIE: YUUTHCS
BBIPAKATh CBOU MBICIIU B COOTBETCTBUU

C 3a/la4aMiU U YCJIOBUAMU

obopyoosanusn KOMMYHHUKAIMH.
TEPMOXUMHUYECKOMY YPABHEHHIO
«Touka pocmay) C p yyp PeryiatuBHBIE: IPOrHO3UPOBATH
OCTaBIISITh TEPMOXUMUYECKUE
p © pe3yJIbTaThl YPOBHS YCBOCHUE
YPaBHCHMUA PCAKLIHH. M3y4aeMoro mMaTepuana.
6.CxopocThb Hayuarcsa: MccnenoBars yciioBus, [To3naBaTenbHbIE: YMEHHUE IPUMEHATH OBnazieHuEe CUCTEMOM [1.3

XUMHNYCCKHUX peaKHI/Iﬁ.

(C ucnonvzoeanuem
00opyoosanusn
«Touka pocmay)

BJIMAIOIIHEC HAa CKOPOCTH XHUMHUYECKOU

pC€aKuuu.

ITory4aT BO3MOKHOCTh HAYYMThCS

OnuceBaTh YycCJ10BUs, BJIMAIOINE HA
CKOpPOCTH XHUMHYISCKOM pCaKknum.

IMOJTYYCHHBIC JAaHHBIC JJIS pCIICHUSA
IMMPAKTUYCCKUX 3aaa4d.

KOMMYHI/IKaTI/IBHI)IC . YMCHUEC ONIPCACIIATH

OeJInu CBOCTO O6y‘lCHI/I${, CTaBUTb U

(dhopMynupoBath s ce0si HOBBIE 3a7aun

B yueOe M Mo3HaBaTeIbHOM
NEATENBHOCTH. PerynsaTuBHele:
IIPOTHO3UPYIOT PE3YJIbTAThl YPOBHS
YCBOEHHUS N3y4aeMOro MaTepuaa.

3HAHUH




7.11pakTrueckas Hayuarcsa: [IpoBoauts xXumuueckue [To3naBaTenbHbIE: OCYIIECTBIATH NOUCK || OBIIaJIeHUE CUCTEMOM [1.4
pabota Nel. OTBITHI, IPU U3YUYECHUU BIUSHUS HY>KHOU nH(OpMaluu B yueOHHKeE, 3HAHUI

Nzyuenue YCJIOBU MPOBEICHUS XUMUYECKON aTiace; 00bsICHEHHUE CYIIECTBEHHBIX

BIIMSIHUSL YCITOBUIA peakuuu. [IpoBOaUTH rpynIIoBHIE MPU3HAKOB MOHATUH TeMbl. OBlIaJIcHUE

IMPOBCACHUA Ha6J'IIO,I[eHI/I}I BO BpeMs IIPOBECHUA MMPaKTUICCKUMU YMCHUAMUA pa60TbI C

XUMHYECKON 71a00paTOPHBIX OIBITOB. kaptoii. KoMMyHUKaTHUBHBIE:

peaKkuuu Ha ee Mos1yd9aT BO3MOKHOCTb HAYINThCst: | [VIHHPOBATH LIS 1 CITOCOOBI

CKOpPOCTb Y4acTBOBaTh B 00CYKICHHH B3aMMO/JICUCTBHS; OOMEHUBATHCS

(C  ucnonvzoeanuem | pe3yabTaToB ONBITOB. [lenats MHCHHUSIMM, CIIylIaTh APYT ApyTa.

0oopyoosanusn OTpEIETICHHBIC BBIBOIBI. PerynstuBHbIE: MPOTrHO3UPOBATH

«Touka pocmay) pe3yabTaThl YCBOSGHHUS MaTepuasa.

8.Xumuueckoe Hayuarcs: [laBats onpeneieHue [To3HaBarenbHbIE: yCTaHABIMBATD OBiageHue CHCTEMOM IL.5

paBHOBECHE.
VYcmoBus ero
CMEIIEHHUS.

(C ucnonvzosanuem

0bopyoosanusn
«Touka pocmay)

CKOPOCTH XMMUYECKON PEAKIIUHU U €€
3aBUCUMOCTB OT YCJIOBUH IPOTEKAHUS
peakuuun

IMosry4yaT BO3MOKHOCTH HAYYHTHCSH:
JlaBaTh onpeneseHus NOHITUI
«XMMHUYECKOE PABHOBECUEY, «IIPAMAs
peaxius» U «oOpaTHas peaKius,
YCJIOBUS CMELMIEHUS XUMUYECKOTO
paBHOBECHS

IMPUYIUHHO-CIICACTBECHHBIC CBA3H U
3aBUCHUMOCTH.

KOMM}’HI/IKaTI/IBHBIGI IJIaHUPOBATH
LIEJTH U CIIOCOOBI B3aUMOJIEHCTBH,
MOHUMATBH MMO3ULIHAIO APYTOTO,
Y4aCTBOBATh B KOJUJICKTHUBHOM
00CyX)ICHUU TTPOOIIEMBI.
Pel"y.]'IHTI/IBHBIeZ IIpUHHUMATh U
COXpPAaHATH y4eOHYIO 33/1a4y;
YUUTHIBATh BBIJCIICHHBIE YIUTETIEM
OpPUEHTHUPHI IEHCTBUSI.

3HaAHUH




9.00001eHE U
CHCTEMATU3ALIH
3HaHUH. Pemenne
3a7a4

Hayuarcs: peats pacueTHbIe
3ala4U 110 YPAaBHCHUAM XUMHUYCCKUX
peaKuurii C UCIIOJIb30BAHUEM MACCHI,
KOJINYECTBa BEILIECTBA UIH 00beMa
OAHOTI'0 U3 BCTYIIUBIIHX WUJIN
IOJIyYAOIIUXCS B pEAKLIUU BELIECTB
ITosry4yaT BO3MOKHOCTD HAYUYHThCS:
BrmoaaaTs 3aJaHus Ha 3a1aHHBIC
TeMsbl. JlenaTe onpeneaeHHbIe
BBIBOJIbI ITPHU PCUHICHWH 3aaa4

[To3HnaBaTenbHbBIE: CAMOCTOSITETLHO
BBIIETIATH U OPMHUPOBATH LIEIH;
aQHAIM3UPOBATH BOIIPOCHI U
(hopMHUPOBATH OTBETHI.
KoMMyHHKaTUBHBIE: y4acTBOBATh
KOJUIEKTHBOM B 00CYKJICHUU MPOOIIEM;
00MEeH MHEHHSMH, IOHUMATD MTO3UITHIO
napTHepa.

PerynsTuBHbIC: IPUHUMAIOT
COXPAHAIOT y4eOHYI0 3ajauy;
COCTABIISIIOT TUIAH H
MOCJIEA0BATEIbHOCTD JICCTBHIA.

Oco3HaHKe LETOCTHOCTH
MTOJTYYECHHBIX 3HAHUU.

Tema 2.27exkTpoauTu

yeckasi guccomuanms (74)

10.CymHocTh

Hayuarcsi: O6001mate 3HaHUS O

Ilo3HaBaTeIbHEBIE: YMCHUC

Oco3HaHue HETOCTHOCTHU

I1.6

mporuecca pactBopax. IlpoBoauTs HabmOACHUS OpPraHU30BBIBATH CBOIO ACSTEIBHOCTD. IIOJTyYEHHBIX 3HAHUM.
NEKTPOJINTUYECKON || 3@ MOBEJEHUEM BEILECTB B PaCTBOPax, | KoMMyHUKaTHBHBIE: IPUHUMATH U

nucconuanuu (C 32 XMMHUYECKHMHU PEAKLUSAMU, COXpaHATh YUeOHYIO 3a/1auy.

UCNOIb306AHUEM IIPOTEKAIOIINMHU B PACTBOPAX. PerynaruHeie: opMUpoBaHUE U

obopyoosanus IMosry4yaT BO3MOKHOCTH pa3BUTHE YMEHUN BECTH

«Touka pocmay) HayanThesi: OGCYKIATh U OOBICHSATH CaMOCTOSITENbHBIN MOUCK, 0TOOP

MIPUYKHY 3JIE€KTPOIPOBOAUMOCTH
BOJHBIX PaCTBOPOB, COJIEH, KUCIIOT U
LIEJI0YEN ¥ WILTIOCTPUPOBATh
MpUMepaMu U3y4YEHHBIE TOHSATHS

nH(pOpMaLINH.




11.9nexTponuTuyeck
ast JUCCOIHAITUS
KHCJIIOT, IIeIouei u
COJIEH.

(C  wucnonvzosanuem

0bopyoosanusn
«Touka pocmay)

Hayuarcsi: 1aBath onpejeieHue
MTOHSATHH «KHUCIIOTa», «OCHOBAHUEY,
«COJIbY» C TOYKHU 3PEHHS TEOPUU
AIIEKTPOIMTUICCKON JUCCOIUAITHH.
IMosryyaT BO3MOKHOCTH HAYYHTHCS!
00BACHATH OOIIIE CBOMCTBA
KHUCIIOTHBIX U IIEJI0YHBIX PACTBOPOB
HAJIMYUEM B HUX HOHOB BOJIOPOJIA H
TUIPOKCUI-UOHHON COOTBETCTBCHHO, a
TaK)Ke COCTaBJISITh YPABHCHHUS
AIIEKTPOJIMTUICCKON TUCCOITUAITUT
KHCJIOT, OCHOBAHUM U COJICH

Ilo3HaBaTenbHbIE: yMEHUE
OpPraHU30BBIBATH CBOIO AEATEIBHOCTD,
BBIOMPATH CPEACTBA /TSl peain3alui
LETEH.

KoMMyHMKaTHUBHBIE: IPUHUMATD U
COXpaHATh yUeOHYIO 3a7auy.
Perynaruueie: opMupoBaHUE U
pa3BUTHE YMEHUI BECTH
CaMOCTOSATEJIbHBIN TOUCK, OTOOP
UHPOpPMALIUH.

OBnageHue CUCTEMOM
3HAHHUH.

[1.7

12.C1a0Oble U CUIILHBIE
AJICKTPOJIUTHI.
CremneHb
JTCCOLIMAIIUH. (c
UCNOIb306AHUEM
0bopyoosanus
«Touka pocmay)

Hayuyarcs: /[aBatb onpeneneHus
MOHATUH «QJIEKTPOIIUTY,
HEAJIEKTPOJIUTY, «INEKTPOTUTUYECKAS
JUCCOLUALINSD.

JaBaTh onpeaeneHus NOHITUI
«CTETEHB AIEKTPOTUTHIECKOM
JUCCOITUAIINNY, «CUITBHBIC
AIEKTPOIIUTHD, «CI1a0bIe
AJIEKTPOJIATHI.

IHoayyaT BO3MOKHOCTH

HAYYUTCH: HOHI/IMaTB, B 4YCM COCTOHUT
pasHua MEXJ1y CUJIbHBIMHU U

ITo3HaBarenbHbIC: YCTaHaBJIMBATb
IMPUYIUHHO-CJICACTBCHHBIC CBA3U.

KOMMYHI/IKaTI/IBHLIe . YMCHUC OIIPCHCIIATH

EJIn CBOCTO O6y‘leHI/I}I, CTaBHUTb U

(dhopMynupoBath s ce0si HOBBIE 3a7aun

B yueOe U M03HaBaTeIbHON
ACATCIIBHOCTH, pa3BUBAaTb MOTHBbBI U
WHTEPECHI CBOCH MMO3HABATEIHHON
ACATCIIbHOCTH. Pel"y.]'[f[TI/IBHI)ICZ
IIPOTHO3UPYIOT PE3YJIBTAThl YPOBHS
YCBOGHUS H3y9aeMOT0 MaTepHana,;
MIPUHUMAIOT U

OBnageHue CUCTEMOM
3HAaHUU.

[1.8




cJ1a0bIMU QJICKTPOJIUTAMU

COXPAaHSIOT Y4eOHYIO 3aauy.

13.Peakiiuu nonnoro | Haywaresi: Onpenensite peakiuu [IpenmeTHbIe: aHATU3UPOBATH U OBJazeHue cucTeMoi I1.9
oOMeHa. HOHHOI'O O6M€Ha, YCJIIOBUSA UX OT6I/IpaTB I/IH(l)OpMaHI/IIO; BBIIBUKCHHE 3HAHUM.
(C ucnonvsosanuem MPOTEKaHUs. Y METh COCTaBIATh TUIIOTE3 ¥ X 0GOCHOBAHHE,
oBopydosanus IIOJIHBIE U COKPAIllCHHbIE HOHHBIE MOCTPOEHHE JTOTHHUECKOH IeTTH
ypaBHEHHsI HEOOPATUMBIX peaklui .
«Touxa pocmay) paccyXJ1eHHil.
U Pa3bsACHATh UX CYIIHOCTh .
KoMMyHHKaTHBHBIE: BEIOOP OCHOBAHMIA
IMosryyat BO3MOKHOCTH
Y KPUTEPHUEB C 1EJIBIO BBIICICHUS
HAYYHUTbCS: TPUBOJAUTH IPUMEPHI
PEAKINHi HOHHOTO 0OMEHA, HTYIIHX MPU3HAKOB, YMEHHUE C TOUHOCTBIO
110 KOHIA BBIPAKATh CBOU MBICIIH B COOTBETCTBHH
C 3aJja4aMU ¥ YCIIOBUSMHU
KOMMYHUKAIIH.
PerynstuBHbIE: TPUHSITHE U
coxXpaHeHHe y4eOHOM 3a1a4H.
14.I'maponu3 coneit. Hayuarcsa: KoHkpeTusupoBaTh [To3HaBaTenbHBIE: CAMOCTOATENBHO OBnazieHue CUCTEMOi I1.10

(C ucnonvzoeanuem
0bopyoosanusn
«Touka pocmay)

MOHATHE «HMOH». O000IIATh TOHITHUS
«KaTHUOH», «aHuOoH». MccrnemoBaTh
CBOICTBA PAaCTBOPOB AJIEKTPOJUTOB.
JlaBath onpenesieHre THAPOIU3a
CoJIeil.

IMosry4yat BO3MOKHOCTH
HAYYHUThCS: COCTABIISITH YPABHEHUS
peaKuuii ruIpoIn3a Couen u
ONPEACIISTh XapaKkTep CPebl
pacTBOPOB COJIEH MO UX COCTaBY

BBLIEIISATH M JOPMUPOBATH 1IEIH;
aHAJIM3UPOBATH BOIIPOCHI,
(opMHpPOBATH OTBETHI.
KoMMyHHMKaTHUBHBIE: y4acTBOBATh B
KOJUIEKTUBHOM OOCY>KJIEHUH MPOo0iIeM;
00OMEeH MHEHHSIMH, TOHUMaHHe
MO3ULMH TapTHEPA.

PeI‘yJI}ITI/IBHLICI CTaBUTb y‘-IC6HyIO
3ala4y Ha OCHOBC COOTHECCHUS TOTO,
4TO YKC U3BCCTHO U YCBOCHO, U TOI'O,
YTO €11€ HCU3BCCTHO.

3HAHUM U IIPUMCHCHUC
HUX B ) XM3HCHHBIX
CUTyalusx.




15.1IpakTuueckas
pabora No2.Pemenue
AKCIIEPUMEHTAITLHBIX
3aJ1a4 110 TEME

Hayuarcs: OnucbiBaTh CBOMCTBA
BEIIECTB B X0/I€ J€MOHCTPAILIMOHHOTO
1 1a00paTOPHOr0 IKCIIEPUMEHTA.

Co6mronats npaBuna Th.

[IpenmeTHsbIe: aHAIU3UPOBATH U
oTOMpaTh HH(HOPMAIIHIO; BBIIBUKCHHE
THIIOTE3 U UX 000CHOBAHME;
MOCTPOEHHUE JIOTUYECKOW LIETTH

HUcnonp3oBanue 3HaHui
JUISL peUIeHUsl y4eOHbIX
3a7ad.

IT.11

«CBolicTBa KUCIIOT,
OCHOBaHUI U CONeH
KaK
3JIEKTPOJIUTOBY.

(C ucnonvzosanuem
0bopyoosanusn
«Touka pocmay)

XapakTepu30BaTh YCIOBUS TCUCHHS
peakiuii B pacTBOpax 3JIEKTPOJIUTOB
1o koHna. Onpeaensts BO3MOXKHOCTb
MIPOTEKAHUS peaxiuit HMOHHOTO
obmena. I[IpoBoauth  rpymnmoBble
HAOMIO/IEHUsT BO BpeMs MPOBEACHUS
1a060paTOPHBIX IMoayuar
BO3MO’KHOCTH HAYYHUTHCS:
MPUMEHSTh TEOPETUUECKUE 3HAHUS Ha
MpaKTHKE, OOBACHATH HAONIOJEHUS U
pe3yNnbTaThl MPOBOAMMBIX  OMBITOB.
OOBSICHATh  CYIIHOCTh  peaKIMi
MOHHOTO  oOMeHa.  Pacmo3HaBathb
peakiuu  MOHHOrO  OOMEHa 1o
ypaBHeHUsSM peaknuid. COCTaBISTH
WOHHBIE YpaBHECHHUS peaKIuii.
CoCTaBIATh COKpAIICHHBIC HMOHHBIC
YpaBHEHUS peaKIUid

OIIBITOB.

paccy X IeHHUI.

KoMMyHMKaTHBHBIE: BEIOOP OCHOBAHUM
Y KPUTEPHUEB C LENbIO BBIICICHUS
IIPU3HAKOB, YMEHUE C TOUHOCTHIO
BBIPAKATh CBOM MBICIIU B COOTBETCTBUH
C 3a7ja4aMU U YCJIOBHAMHU
KOMMYHHKAIUH.

PerynaruBHble: coxpaHeHne yueOHOU
3a1a4u




16.KoHTpoOabHasi
padora Nel mo
TeMe: «DJIeKTPOJIUT
nyeckas
JAUCCOLMALMSD).

Hayuaresi: npumMeHsTh 3HaHUS,
YMEHHUS ¥ HaBBIKU, TIOTyYEHHBIC TIPH
W3YUYEHUU TEMBI

[To3HaBaTenbHBIE: OCYIIECTBISATH TOUCK
HY>KHOU MH(QOpPMaLH B yueOHUKE,
atiace.

KOMMYHI/IKaTI/IBHBIeZ YYUTLHCA BBIPpAKATb
CBOHU MBICJIM B COOTBETCTBHU C 3aa4aMH
" YCJIOBHUAMU KOMMYHUKAIIUU.
PCFYJ'IHTI/IBHBIGZ IMPOIrHO3UPOBATH
Pe3yJbTaThl YPOBHA YCBOCHUC
HU3y4aeMOro Mmarepuajia.

OBnageHue CUCTEMOM
3HAaHUU

Tema 3. I'ajiorensl (5 1)

17.XapakrepucTtika
rajJoreHoB

Hayuarcs: Xapakrepu3oBarb
raJloreHbl Ha OCHOBE UX IMOJIOXKEHHUS B

Ilo3HaBaTeNbHBIE: YMEHUE IPUMEHSATh
ITOJIyYEHHBIE TAHHBIE JUUIS PEILICHUS

Oco3HaHue 1IET0CTHOCTH
HPUPOABL.

I1.12

MEPUOINYECKOIN CUCTEME U
0COOEHHOCTEH CTPOEHUS UX aTOMOB.
IMosry4yaTt BO3MOKHOCTH
HayunThcesi: OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
TaJIOTEHOB C YBEIMYEHNEM aTOMHOTO
HoMmepa. Onpenensarsb
MIPUHAJIEKHOCTh BELIECTB K
OIIpeAEIEHHOMY KJIacCy COEAMHEHUMN.

MPAaKTUYECKHX 3a/1a4.
KomMMmyHUKaTHBHEIE: YMEHHE
OIIPEIETIATH LENTN CBOETO 00y4EeHHS,
CTaBUTh U POPMYJIUPOBATH AJIs ceOs
HOBBIE 33J1a41 B yuebe U
M03HABATEIBbHOM JeSITeTbHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH
M03HABATENbHOM JIeSITebHOCTH.
PerynaruBHble: IPOTHO3UPYIOT
pe3yabTaThl yPOBHS YCBOEGHUS
M3y4aeMoro Marepuaia; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a1auy




18.Xuop Hayuarcsa: Xapakrepu3oBarhb [To3HnaBaTenbHbIE: BHISIBJICHUE Oco3nanue nenocruoctu  ([1.13
(C ucnonvzosanuem | >neMeHT XJI0p. 3HATh (PU3UYECKHE U 0COOEHHOCTE M MPU3HAKOB OOBEKTOB; | €OrpapUuIecKoi cpe/pl.
0bopydosanus XHMHYECKHE CBOMCTBA XJI0pa IPUBOAUTD IIPUMEPBHI. Opnanenue cucremMoi
. 3HAHUW U IPUMEHEHUE UX
«Touxa pocmay) IMos1y4aT BO3MOKHOCTb HAYuUHThest | KOMMyHHKATHBHBIE: B3aUMOJIEHCTBHE B p
. 5 036 B )KM3HEHHBIX CUTYaLUsX.
CpaBHMBATh CBOMCTBA MPOCTHIX XOJZI€ I'PYIIIOBOM PAOOTEL, BEAYT NHAJIOT,
BEIECTB XJI0PA, PATHACHSTH ITH Y4acTBYIOT B IUCKYCCUU; IPUHUMAIOT
. . Jpyroe MHEHHE U O3ULHIO.
CBOMWCTBA B CBETE Mpe/ICTaBIECHUI 00
PerynsaTuBHble: IPOTHO3UPYIOT
KHUCJIUTEIBHO-
OKUCIHTCILHO pe3yJbTaThl YPOBHS YCBOEHUS
BOCCTaHOBUTCJIBHBIX IIPOLCCCAX M3y4aeMoro MaTepualia; IpUHUMAKOT U
COXPaHSIOT y4eOHYIO 3a7auy.
19.XnopoBonopo: Hayuares: OnucbiBaTh CBOMCTBA [lo3HnaBarenbHble: OPMUPOBAHKE OBnaneHue cucreMon [1.14

MOJYy4YECHHUE U CBOKCTBA

(C  ucnonv3osanuem
obopyoosanusn
«Touka pocmay)

BEIIECTB B XOJI€ IEMOHCTPAITHOHHOTO
1 1a00paTOPHOTO IKCIIEPUMEHTA.
CobnronaTh TEXHUKY 0€30MaCHOCTH.
IMoJsiyyaT BO3MOKHOCTH HAYYHTHCH:
BBISBISATE IPOOJIEMBI U TIEPCIIEKTHBBI
pazsutus AIIK B

po0JieMbl YpOKa, CO3/1aHHE aJIrOpUTMa
JESTENIbHOCTH NP PELIEHUH MTPOOIIEMBI.
KoMMyHHMKaTHBHBIE: TOMCK U BBIJEIECHNE
HE0OX0aUMOM HHGOPMAIINH; YMEHHE C
JIOCTATOYHOM TOYHOCTBIO BBIPAKATH
CBOM MBICIIU B

3HaHUM ¥ IPUMEHEHHUE UX
B JKU3HEHHBIX CUTYaIUsX.

Poccuu HA ocHOBE aHAIM3a
JIOTIOJTHUTEIIFHEIX HCTOYHHKOB
reorpaduyeckoil UHGpopMaIHu.
[ToaroraBnuBaTh KpaTKkue COOOIICHUS
WJTU TIPE3EHTAIMN 00 NCTOPUH
CTaHOBJICHUS TpaHcnopTa B Poccun

COOTBETCTBHUH C 3a7]a4aMH U YCIOBUSIMHU
KOMMYHUKAIMH. PerynsTuBHbIE:
MIPUHSTHE U COXpaHEeHue yueOHoM
3a7a4H.




20.Consinas kucnora u|| Hayuaresi: Pacno3HaBath ONbITHBIM [To3naBaTenbHbIE: YCTAHOBJICHHUE OBnajieHne cuCTeMon [1.15
€¢ CoJin nyTEM COJIIHYIO KUCIIOTY U €€ colii, a || IPUYNHHO-CIICACTBEHHbIX CBSI3EH. 3HaHUM

TaKKEe GPOMHIBI U HOHIBL. KoMmMmyHMKaTHUBHBIE: YMEHHE C

IT0ay4AT BO3MOKHOCTH HAYYHTHCS: JIOCTATOYHOM TOYHOCTBIO BBIPAKATH

VICIIoNb30BaTh PHOOPETEHHbIC 3HaHus | CBOM MBICIH B COOTBETCTBUH C 33/la4aMH

U YMEHUS B [IPAKTUYECKOMN U yCIIOBUSMH KOMMYHHUKALIUH.

AEATETbHOCTH M TIOBCEAHCBHON JKU3HU PerynsatuBHbIE: IPUHATHE U COXPAHEHUE

C 1IeJIbI0 O€301acHOTO OOpAaIICHHS C y4eOHOM 3a/1auH.

BEILIECTBAMH M MaTepUajiaMu U

9KOJIOTUYECKH TPAMOTHOTO ITOBEICHUS

B OKpY>Karollen cpeje
21.IlpakTrueckas Hayuarcs: OnuceiBaTh CBOMCTBA [To3naBaTenbHbIe: OUCK U BIeaeHUE | Oco3Hanue nenoctHoctu |[1.16

pabora Ne3.
ITonyuyenue cosssHOU
KHCJIOTBI U U3yUYEHHUE
€e CBONCTB

(C ucnonvzoeanuem
obopyoosanusn
«Touka pocmay)

BEIIIECTB B XOJI€ IEMOHCTPAIITMOHHOTO U
1abopaTOPHOTO IKCIEPUMEHTA.
CobnronaTh TEXHUKY 0€30MaCHOCTH.
IHosry4aT BO3MOKHOCTH HAYYNUTHCH:
PacniozHaBath ONBITHBIM ITYTEM

COJIIHYIO KHCJIOTY U eé COJIHM, a TaKXK¢C
6p0MI/II[BI U HOAUBbI.

HE00X0MMOM NH(pOpMALINK;
CUHTE3UPOBATh UMEIOIINECS 3HAHNUS,
BBIOOP OCHOBAHM U KPUTEPUEB AJIs
MOCTPOEHUS JIOTUYECKOW LIENH
paccyXIeHH, yMEHUE MTOJTHO BBIPAXKATH
CBOH MBICJIH.

KomMmyHuKaTuBHBIE: (hOpMUpOBaHHE U
pa3BUTHE TBOPUYECKHUX CITOCOOHOCTEH. P!
YMCHHUEC OPTraHU30BBIBATE CBOTO
NeSITeNIbHOCTD, BRIOMPATh CPEICTBA [T
peanu3anuu neneu.

3HAHWH KaK Ba)KHEHIIIETO
KOMIIOHEHTA HAYYHOH
KapThbl MUPA.




Tema 4. Kuciopoa u cepa (6 1)

22.XapakTepucTuKa
kuciopoja u cepsl (C
UCNOIb306AHUEM
obopyooeanusn
«Touxa pocmay)

Hayuarcs: Onpenensith
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
AJIEMEHTOB B A-rpymnmnax,
OIIpeICNICHUE MOHATHUS AJJIOTPOIINH.
YMeTh 1aBaTh 00IIyIO
XapaKTePUCTHUKY JIEMEHTOB U
MIPOCTHIX BEIIECTB MOATPYIIIIBI
KHCIIOPO/1a, OOBSICHSATH, IOYEMY
YHCJIO MPOCTHIX BEUIECTB B HECKOJIBKO
pa3 MPeBOCXOIUT YUCIO XUMHUYECKUX
AJIEMEHTOB, XapaKTepPU30BaTh POJIb
o3oHa B atmMocepe Iosyuar
BO3MOKHOCTH HAYYUTHCH:
OOBsCHATD

3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB
aneMeHToB [VA-rpynmsl.
XapakTepu3oBaTh AJIOTPOIHUIO
KHUCJIOPOJIa U CEPBI KAK OJIHY U3
MIPUYKUH MHOTO0Opa3usi BEIIECTB.

ITo3HaBarenbHbIe: BEIOOP OCHOBAHUH U
KpUTEPUEB ISl CPAaBHEHUS.
KoMMyHHKaTUBHBIE: y4acTBOBATh B
KOJJICKTUBHOM OOCYKJIEHHH MTPOOIIeM;
0OMEHMBATHCS MHEHUSIMH, IOHUMATh
HO3UILUIO TIapTHEPA.

P CTYJIITUBHBIC: YMCHUC OPIraHU30BaATb
CBOIO ACATCIIbHOCTD, OIIPCACIIATD €€
3ala4u U OUCHUBATb JOCTUTHYTHIC
PE3yJIbTaThI.

OgjajieHre Ha YPOBHE
obmero oopa3oBaHus
CHUCTEMOH 3HAHUU.

I1.17




23.Cepa.
dusnyeckue u
XUMUYECKUE
CBOWCTBA CEPHI.
IIpumeHeHnue.

(C wucnonwvzoeanuem
0oopyooeanusn
«Touxa pocmay)

Hayuarcsa: Xapakrepu3oBarhb
¢bu3nyeckrue 1 XuMUYecKre CBOMCTBA
CephbI, €€ AIOTPOITHBIE MOU(PUKALINH.
IMosryyaT BO3MOXKHOCTH

HAYYHUTbCSI: COCTABJIATh YPaBHEHUS
peaKuuii, MOATBEPKAAFOLIUX
OKHCJIUTEbHBIC U
BOCCTAHOBUTEJILHBIE CBOMCTBA CEPHI,
CpPaBHUBATH CBOMCTBA MPOCTHIX

[To3naBaTenpHBIC: BBIOOP HauboIee
3(PEKTUBHBIX CIIOCOOOB peIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH.

KoMMyHUKaTHBHBIE: YMEHHE C
JOCTAaTOYHOM MOJTHOTOW U TOYHOCTHIO
BBIPAYKaTh CBOU MBICIIA B COOTBETCTBUH
C 3a71a4aMU ¥ YCIIOBHSMH
KOMMYHHKAITHH.

PerynstuBHbIC: IPUHUMATD U

OgJjajieHre Ha YPOBHE
obmero oopa3oBaHus
CHUCTEMOM 3HAHUU.

IT.18

BEILIECTB CEPBI U KUCIIOPO/Ia,
Pa3bSICHATH 3TH CBOMCTBA B CBETE
MIpe/iCTaBICHHH 00
OKHCJINUTEIbHOBOCCTAHOBUTEIIHHEIX
npoiieccax

COXpaHsTh yueOHYI0 3a7auy;
CaMOCTOSTEILHO BBIACIATE U
(dbopMHUPOBATH 11€]1h; COCTABIIATH IJIaH U
MOCJIEOBATEIbHOCTh JCHCTBUM.

24.CepoBoaopoI.
Cynbduast

Hayuares: Onpenensits crioco6
MOJIy4EHHUsI CEPOBOIOPO/IA B
71a00paTOPUM U €TO CBOMCTBA..
IMosry4yaT BO3MOKHOCTH
HayuntTbesi: O6cyxnath u
3aIMCBIBAaTh YPABHEHUS PEaKIIHiA,
XapaKTEPU3YIOIINX CBOMCTBA
CEpOBOJIOPO/Ia, B MOHHOM BUJIE

[lo3naBaTenbHbIE: YMEHHE
OpPraHU30BBIBATH CBOIO AESATEIBHOCTD,
BBIOMPATH CPE/ICTBA JUISl peaTu3aliu
LEEH.

KoMMyHMKaTHBHBIE: TPUHUMATD U
COXpPAaHATh y4eOHYIO 3a7auy.
PerynstuBHble: popmMupoBaHue U
pa3BUTHE YMEHUIN BECTH
CaMOCTOSITENIbHBIN MOUCK, 0TOOP
nH(popmManuu.

OgBnaneHue Ha ypoBHE
oO1ero oopa3oBaHus
CHUCTEMOW 3HAHUM.

[1.19




25.0kcup cepol (IV). | Hayuaresi: XapakTepru3oBaTh OKCHJT [To3naBaTenbHbBIE: CAMOCTOSTEIBHO OBnajieHrEe CUCTEMOM [1.20
CepOBOI[OpOI[HaSI u CCPhBI (IV), JaBaTh XapaTCPpUCTUKY BBIICIATh U (bopMHpo]gaT}, 1enu, 3HAaHUH U MMPUMCHCHHUEC UX
CepHUCTast KACIOTHI 1 || CCPOBOIOPOHON M CCPHHUCTOU aHAIM3UPOBATh BONPOCHI, (POPMHUPOBATH | B KU3HECHHBIX CUTYalHIX.
WX COJM. KHCJIOTaM, a TaKXKE UX COJIAM. OTBETHL. CDOpMI/IpOBaHI/Ie
IMosry4aT BO3MOKHOCTH HAYYNTHCH:
(C  ucnonvszosanuem Y ym KoMMyHUKaTHBHBIE: y4acTBOBAaTh B YCTAaHOBKH Ha
COCTaBJISITh YPABHEHUS pEeaKIUi
ooopyodosanus P P ’ KOJUICKTHBHOM 00CY>KieHIH poluen; || OTBETCTBCHHOC
XapaKTEepU3yIOIINX CBOMCTBA ATUX OTHOIIICHHE K
«Touxa pocmay) 00MeH MHEHUSIMHU, IOHUMAaHUE O3UIHAN .
BBINIAJICHUS KUCITOTHBIX TOKICH TrapTHEpa. HEOOXOIUMOCTH €8
PerynstuBHbIe: CTaBUTH yUEOHYIO COXPAHEHHS.
3a/1a4y Ha OCHOBE COOTHECEHUS TOTO,
YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I11€ HEU3BECTHO.
26.0xcun cepsl (VI). | Hayuaresi: Xapakrepu3oBaTh OKCH/T [To3HaBarenbHbIE: BBIABIATh OBnazieHue Ha ypOBHE [1.21

CepHaﬂ KHCJIOTA U €€
COJIH.

(C ucnonvzoeanuem

cepsl (VI), cepnyto kucnory,
OTIpEe/IeTISATH CBOMCTBA pa30aBIeHHON
CEPHOI KUCIOTHI.

0COOEHHOCTH U IIPpU3HAKH O6”beKTOB;
IIPUBOAUTH IPUMEPLI B KAYCCTBEC
BBIABUTAE€MBIX ITOJIOKESHHUH.

oOmero oopa3oBaHus
CUCTEMOM 3HAHHUH.

obopyoosanusn
«Touxa pocmay)

IHosy4yaT BO3MOKHOCTH HAYYHTHCH!
OnpenensaTb NPUHAIIEKHOCTD
BEILECTB K ONpPEACIIEHHOMY KIIacCy
coequHennii. ConocTaBiIsITh
CBOlCTBa

pa30aBICeHHON M KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCJIOTBI

KoMMyHMKaTHUBHBIE:
B3aMMOJIEIICTBOBATH B XOJI€ IPYIIIOBOM
paloThI, BECTH JUAJIOT, y4aCTBOBATh B
JUCKYCCHM; IPUHUMATh JPYroe MHEHHUE
Y NIO3ULMH. PerynsaTuBHbIe:
IIPOrHO3UPOBATh PE3yJIbTAThl YPOBHS
YCBOEHUS N3y4aeMOI0 MaTepHaa;
MPUHUMATDH U COXPAHSTH yUEOHYIO
3aj1ady.




27 IlpakTuueckas Hayuarcs: PacriosHaBaTh ONBITHBIM [To3HaBatenbHBIE: BBISBISThH OBnaieHne CUCTEMOn [1.22
pabota Ne4. nyTéM pacTBOPBI KKCIIOT, CYJIb(U/IbI, | OCOOCHHOCTH U MPU3HAKU OOBEKTOB; 3HaHUI
Pemenue CyIb(MUTHI, CyTb(ATHI. MPUBOJAUTH IPUMEPHI B KAUECTBE
SKCIIEPMMEHTaNbHBIX | VICII0nb30BaTh IPUOOPETEHHBIC 3HAHMS | BBIIIBUTACMbIX MOJIOKCHHM,
3a7a4 110 TEMeE " YMCHUA B HpaKTI/I‘{eCKOﬁ KOMMYHI/IKaTI/IBHLIe:
«Kwucmopon u cepay. JIeATeIBHOCTH ¥ TIOBCEHEBHOM )KM3HH || B3aUMOJICHCTBOBATH B XOJIE IPYIIIOBOM
(C ucnonvsosanuem | € LEIBIO 6e30macHOro oopaleHus ¢ B-| PA0OThI, BECTU JMAJIOT, YYaCTBOBATH B
00opyoosanus BAMH Y MaTepUAIAMH U DKOJIOTHYECKH | AUCKYCCUU,; IPUHUMATL IpYyro€ MHCHUE
«Touka pocmay) rpaMOTHOTIO MOBEACHUS B U O3ULMH, NOIYCKaTh CyLIECTBOBAHNC
OKpYXKaIOLIeH cpeje. Pa3HBIX TOYEK 3PCHHUS.
IToJIyuaT BO3MOKHOCTE HAYMHTLCS: PerynaruBHbIe: 0CO3HaHME KaueCcTBa U
BBIYUCIIATH 1O XUMHYECKHM YPOBH3 yCBOCHUA, BOJICBA
YPaBHEHMSM Maccy, o0BEM 1l CaMOpEeTryJISIIHs, KaK CIOCOOHOCTH K
KOJIMYECTBO BENIECTBA OJHOTO U3 MOOHIH3ALIN CHIT 1 SHEPTHH
MIPOJIYKTOB PEAKIIUU 110 Macce
MCXOJIHOTO BEIECTBA, 00BbEMY MITH
KOJIMYECTBY BEIIECTBA, COJIEPIKAIIIETO
ONpeAeNEHHYIO JIOII0 PUMECEH.
Tema 5. Azor u ¢pocdop (8 u)
I1.23

28.XapaKTepucTuka
azoTa u (ocdopa.
dusnyeckue u

Hayancs{: MMPUMCHATH 3HAHUC
Hepno;u/mecxoﬁ CHUCTCMBI U CTPOCHU A
aToMa IIpHU XapaKTCPUCTUKE

[To3naBaTenbHbIE: BRIOUPATh HauboIee
s (dheKkTHBHBIE CTIOCOOBI peIIeHUS
3aJ1a4; KOHTPOJIUPOBATh U OI[ECHUBATh

OBJageHue CUCTEMOI
3HAHWI.




XUMHUYECKHE
CBOMCTBA a30Ta.

(C ucnonvzoeanuem
obopyoosanusn
«Touka pocmay)

XUMHUYECKHUX AJIEMEHTOB. 3HATh
CBOMCTBA a30Ta.

IMosy4aT BO3MOKHOCTH HAYYUTHCH:
OOBSACHATH NPUUNHY XUMUYECKOM
MHEPTHOCTH a30Ta, COCTABIISATh
YPaBHEHHSI XUMUYECKHUX PEaKIIHii,
XapaKkTepU3YIOIINX XUMUYECKUE
CBOICTBa a30Ta, U Pa3bSCHATH UX C
TOYKH 3pEHHUS MIPEICTaBICHU 00 0-B
mporeccax

MIPOLIECC U PE3YIbTAT AESITEIbHOCTH.
KoMMyHHKaTUBHBIE: JOTOBAPUBATHCA O
pacnpeneneHuu (pyHKITUN U posiei B
COBMECTHOM JESTEIBHOCTH.
PerynaruBHeie: ymMeHue
OpraHU30BBIBATH CBOKO ACSATEIBHOCTD,
BBIOUpATh CPEACTBA JUIS peallu3aliu
nenei.

29.AMMHaK.
®dusnyeckue 51
XUMUYECKUE
CBOMCTBA.
[Tonyuenue,
MIpUMEHEHUE.
UCNO1b306AHUEM
0bopyooeanusn
«Touxa pocmay)

(C

Hayuarcsa: OnpenensiTe MEXaHU3M
o0pa3oBaHMs HOHA AMMOHUS,
XUMHUYECKHE CBOMCTBA aMMHUAKA.
IHosyyaT BO3MOKHOCTH HAYYHTHCH:

COCTaBJIATh YPaBHEHUS PEeaKLnH,
XapaKTEepU3YIOUINX XUMUUECKNE
CBOWCTBA aMMHUaKa, U Pa3bACHATh UX C
TOYKHU 3pEHUs NPEeACTaBICHUH 00
IEKTPOJINTUYECKON JUCCOLMALUU U
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

[lo3HaBaTenbHbIE: CTAHOBJIEHHE
IPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H; BHIOOD
Hanboee 3 (HEKTUBHBIX CITOCOOOB
pelieHns 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KoMMyHHMKaTUBHBIE: yMEHHE C
JIOCTATOYHOM TOYHOCTBIO BBIPAKATH
CBOM MBICIIA B COOTBETCTBUH C
YCIIOBUSIMU KOMMYHHUKAIIUH.
PerynsaTuBHbIe: yMEHNE OpraHU30BbIBATH
CBOIO JIeSITEILHOCTD, BEIOMPAThH CPEICTBA
JUISL pealln3aly LeeH.

VYMenue ¢ 10cTaTouHOM
MOJTHOTOH ¥ TOYHOCTHIO
BBIPAXXAaTh CBOM MBICITU B
COOTBETCTBUH C 3aJjadaMH
U yCIIOBUSIMHU
KOMMYHHUKAIIMHU; BIIaJICHUE
MOHOJIOTHYECKON 1
auanoruyeckou popmamu
peuu; MoCTpOEHUE
JIOTHYECKOM IS
pacCyKJICHHM.

[1.24




30.IIpakTuueckas
pabora
No5.ITonyuenue
aMMHUaKa 1 U3y4eHHe
€ro CBOMCTB.

(C ucnonvzosanuem
o0bopyooeanusn

HayuaTresi: moiryyaTh aMMHUaK
peakiueil HOHHOTO OOMEHa U
JOKa3bIBATh OIIBITHBIM ITYTCM, YTO
coOpaHHBIN Ta3 — aMMHaK

IMosy4yaT BO3MOKHOCTH HAYYHThCH:
aHAJIM3UPOBATh PE3YJIbTATHI OMBITOB U
neaaThs 0000LIAOIIME BBIBOIbI

[To3HaBaTeNbHBIC: YMEHUE BECTH
CaMOCTOSITEIIbHBIH ITOUCK, OTOOP
uHpopmanuu, ee npeoOpa3oBaHue.
KoMMmyHuMKaTHBHBIC: (HOPMUPOBAHHE
COOCTBEHHOT'0 MHEHUSA U IIO3HUIINM.
PerynstuBHbIC: MITaHUPOBAHUE CBOUX
JIEUCTBUI B COOTBETCTBHH C

VYMeHue ¢ 10cTaToOuHOU
MOJIHOTOM ¥ TOYHOCTBIO
BBIPaXXaTh CBOM MBICIIU B
COOTBETCTBHUH C 3aJja4yaMu
U yCIIOBUSIMU
KOMMYHHUKAIIMU; BJIaJICHUE

[1.25

«Touxa pocmay)

IIOCTaBJICHHOM 3aja4ei U yCIOBUSAMU
€€ peaan3alyy, B TOM YUCIIE BO
BHYTpPEHHEM ILIAHE.

MOHOJIOTUYECKON U
JIAATIOTUYECKOM
dopmamu peuw;
MOCTPOEHUE JTIOTHYECKON
LEMH PACCYKICHUM.

31.Conu aMMOHUH.

Hayuares: OnpenensiTe Ka4eCTBEHHY
10 pEaKILMIO Ha HOH AMMOHHUS.
IHosryyaT BO3MOKHOCTh HAYYHTHCH:
COCTABJIATh YPABHEHUS XUMUYECKUX
peaKIui, XapakTepU3yOIHX
XUMHUYECKHE CBOMCTBA COJIEH aMMOHMS,
Y Pa3bsCHATH UX B CBETE
npejcTaBiIeHuit 00

BHCKTpOHI/ITI/I‘{CCKOﬁ JucCoranmn

[To3HaBaTenbHBIC: YCTAHOBJICHUE
MPUYUHHO-CIIEACTBEHHBIX CBSI3€U U
3aBHUCHUMOCTH MEXIY 00bEKTaMU.
KoMMyHUKaTHUBHBIE: TITAHUPOBAHHE
eI ¥ CIIOCOOBI B3aUMOJICHCTBHS,

o0MeH MHCHUAMMH, ITIOHNMMAHHUEC ITIO3UITNN

napTHepa.

PerynsTuBHble: coxpaHeHHE y4eOHOM
3a/1a4y; yYUTHIBATH BBIJICIICHHBIC
YUYUTEIIEM OPUEHTUPBI ACHCTBUSA.

OBazeHne CUCTEMON
3HaHUHU

[1.26




32.A30THas KUCIIOTA.

(C ucnonvzoeanuem
obopyoosanusn
«Touka pocmay)

Hayuyarcsa: ConoctaBisiTb CBOMCTBA
pa30aBIEHHON M KOHII. a30THOM
KHUCJIOTBI. Y CTAaHABJIMBATh
MPUHAJICKHOCTh BEIIECTB K
oInpeAeEHHOMY KJIacCy COSUHEHUM.
IHosyyaT BO3MOKHOCTH HAYYHTHCH:
COCTaBJISITh YPABHEHUSI XUMUYECKUX
pEaKLHii, JIeKAINUX B OCHOBE
MPOU3BOACTBA a30THOM KHUCIIOTHI, U
Pa3bICHATH 3aKOHOMEPHOCTH MX
MPOTEKAHUs, COCTABIISATh YPABHCHUS
peakiuii Mexay paz0oaBiIeHHON U
KOHII. a30THOM KHCJIOTOU U
MeTallJIaMH, OOBSACHATH UX B CBETE
npencranienuii 06 O-B

[To3HaBaTenbHBIE: YMEHHUE BECTH
CaMOCTOSITEIIbHBIN ITOUCK, OTOOP
uHpopMaluu, ee mpeodpazoBaHHeE.
KoMMmyHHMKaTHBHBIC: (DOPMHUPOBAHHE
COOCTBEHHOT'O MHEHUS U ITO3UIIUH.
PerynstuBHbIe: MIaHUPOBAHUE CBOUX
JIEHUCTBHUI B COOTBETCTBUH C
IIOCTaBJICHHOM 3aa4ei U yCIOBUSAMU
€€ peanu3aliu, B TOM YUCJIE€ BO
BHYTPEHHEM IJIaHE.

OBnageHue CUCTEMOM
3HAaHUH

[1.27




HPOLIECCOB

33.Conu a30THOM Hayuarcs: O6cyxnath kauecTBeHHY | I[lo3HaBarenbHbIE: CTAHOBICHUE OBiaieHue CUCTEMOI I1.28
KHUCJIOTBI 0 pEAKIINIO HA HUTPAT-HOH. IIPUYUHHO-CIIEICTBEHHBIX CBS3EH; 3HAHUH
(C ucnonvsosanuem Ioyyat BO3MOKHOCTE BbIOOp Hanbosee 3PPEKTUBHBIX
o6opydosaiusn HAYUMTBCS: OTJIMMATE COMM A30THOH | ¢110c060B pemeHns 3a1a4 B
KHCIIOTHI OT XJIOPUAOB, CYIb(}HaToB .
«Touka pocmay) PHAOB, CYIb( ’ 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH.
CyIb(QHIOB U CYIb(PHUTOB, COCTABIATH
s KoMMyHHKaTUBHBIE: YMEHHE C
YPaBHEHHUSI peaKuil pa3ioKeHus .
JOCTaTOYHOW TOYHOCTHIO BBIPAXKATh
HUTPATOB
CBOM MBICJIU B COOTBETCTBUHU C
YCJIOBUSIMU KOMMYHUKAIIUH.
PerynstuBHbie: ymeHue
OpPraHU30BBIBATH CBOIO JAESTEIBHOCTD,
BBIOUpATh CPEACTBA JUISI peaTU3aliu
Lenein.
34.®ocdop. Hayuarcs: Xapaktepu3oBath [To3HaBaTenbHBIE: YMEHHUE BECTH OBnazeHue CUCTEMOit I1.29

dusznyeckue u
XUMUYECKHE
cBoiicTBa ocdopa.
(C ucnonvzosanuem

0bopyoosanus
«Touxka pocmay)

AJUTOTPOITHBIE MOIU(PUKAIIUN
docdopa, cBolicTBa 6en0ro 1
kpacHoro ¢ocdopa. Iloayuar
BO3MO’KHOCTh HAYYUTHCS:
COCTaBJISTh YPaBHEHUS
XUMHYECKHUX PEaKIIHid,
XapaKTepU3yIOIINX CBOMCTBA

dbocdopa

CaMOCTOSTENbHBIN TTOUCK, OTOOP
nHpopmanuu, ee npeoOpazoBaHUeE.
KommyHukaTuBHbIe: (hOpMUPOBAHHIE
COOCTBEHHOT'O MHEHHUS U TTO3UIIUH.
PerynstTuBHbIC: TUTAHUPOBAHNE CBOUX
JIEUCTBUI B COOTBETCTBHU C
MOCTaBJIEHHOM 3a7jaueil U yCIOBUSIMU
€e peau3aluu.

3HAHUH




35.0kcun pocdopa
(V). ®ochopnas
KHCJIOTA U €€ COJIH.

Hayuarcs: Xapakrepu3oBarhb
cBoiicTBa (hochopHOTO aHTHAPUIA 1
dbocdhopnoii kucnotel. [lToHnmars
3HaYEHUE MUHEPAIbHBIX yA00peHuit
JUISL paCTEHUM

ITosyyaT BO3MOKHOCTh HAYYHThCH !

COCTAaBJISITh YpPAaBHCHUSA pCaKHHfI,

[To3HnaBaTenbHbIE: YMEHUE BECTH
CaMOCTOSITEeNIbHBIN MOUCK, 0TOOP
uHdopmaruu, ee mpeodpa3zoBaHue.
KommynukaTuBHbIE: (hOpMUPOBAHHE
COOCTBEHHOT'O MHEHUS U TIO3UIIHH.
PerynstuBHBIC: IITAaHUPOBAHUE CBOUX
JICUCTBUIA B COOTBETCTBUU C

OBJazeHue cucTeMou
3HAHUH

I1.30

XAPAKTCPUIYIOIHUX XUMHUYCCKUC
cBoiicTBa okcuaa pocdopa (V) u

docopHOI KHCTIOTHI, U PA3BIICHITH UX

B CBETE MpeCTaBICHUM 00
AIIEKTPOIMTUIECKOM TUCCOIMALIAN H
O-B nporieccax, mpoBOAUTH
Ka4eCTBEHHYIO PEaKIMIO Ha
dochatron.

IIOCTaBJICHHOM 3aja4eil U yCIOBUAMU
€€ peaan3alyH.

Tema 6. Yriepoa u kpemuuii (9 4)




36.XapakTepucTuka Hayuarcsa: Xapakrepu3oBarb [To3HaBaTenbHBIE: BBISIBIEHUE OBnazieHue cucTeMoit [1.31
yriiepojia u KpeMHusl. | 31aemeHThl [V A-rpymmnbl (HOArpyIib 0COOEHHOCTEH M IIPU3HAKOB 0OBEKTOB; 3HaHUH
AmioTponus yriepojal yriepojaa) Ha OCHOBE UX IOJIOKEHUS NPUBOUTH PUMEPBL.
B I1-OM CUCTEME U OCOOEHHOCTEN . . o
Ke: B3anmonelicTBrie B X0€ rpynnoBOu
cTpoeHus ux aToMOB. OOBSACHATH
. paboThL, BEAYT AUAJIOT, YYaCTBYIOT B
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
VCKYCCHH; IPUHUMAIOT IPYTrO€ MHEHUE
snemeHToB [VA-rpynnsl. [losxyuar JHCKY - 1P APy
BO3MOKHOCTH HAYYHThCS: H TTO3HIHIO.
XapakTepu3oBaTh aJTIOTPOITHIO P: mporHo3upyroT pe3ynpTarhl ypoBH
yIiIepoa KaK OAHYy U3 IPUYUH YCBOCHUA NU3y4acMOI'0 MaTepuaia,
3a1auy.
37. Xummnueckue Hayuares: OnucbiBaTh CBOMCTBA [lo3HaBarenbHbIE: OCYIIECTBIATH OUCK || OBilajieHHE cUCTEMOM [1.32

CBOIICTBA yTJIepoAa.
Ancopouust
(C  ucnonvzosanuem

obopyoosanusn
«Touka pocmay)

BEIIIECTB B XOJIC JIEMOHCTPALIMOHHOTO U
J1a00paTOPHOTO IKCIIEPUMEHTA.

Co0aroaTh TEXHUKY O€30IMaCHOCTH.
OmnpenensaTs cBOMCTBAa IPOCTOTO
BEIIECTBA YIJIsl, UMETh MpPe/ICTaBIECHUE
o aacop6umu Iosy4aT BO3MOKHOCTH
HAYUYHTBHCSI: COCTaBIIATh YPaBHEHUS
XMMHUYECKHUX peaKIuii,
XapaKTepU3YIOIIUX

HY>XHOU HH(OpMaIy B yueOHUKE,
aTJace.

KoMMyHMKaTHUBHBIE: YUUTHCS BBIpAXKaTh
CBOU MBICIIA B COOTBETCTBUH C 33/la4aMu
1 yCJIIOBHSIMU KOMMYHUKAIIVH.

PerynsatuBHbIE: IPOrHO3UPOBATH
pe3yabpTaThl YPOBHS YCBOCHHE
M3y4aeMOro MaTepuaa.

3HAHUHI

XUMHYECKHE CBOMCTBA yIjiepo/ia




38.0kcup yriepoaa Hayuarcs: OnpenensiTe CTpOCHHE U [1: cranoBNEHME TPUUMHHO- OBnazieHue cucTeMoit I1.33
(1) - yrapusrii ra3 cBoiictBa okcuna yriaepoxa (II), ero CIICICTBEHHBIX CBs3¢il; BEIOOp Hanboiee | 3HAHUM
du3HoIOrHUecKOe AeHCTBHE Ha 3(PEeKTUBHBIX CIIOCOOOB pelIECHUS 3a/1a4
OpTaHW3M YeNOBeKa. B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA.
. | K: ymenue ¢ nocratodHoi TOUHOCTHIO
IMosryyaT BO3MOKHOCTH HAYYHUTHCH:
BBIPA)KaTh CBOM MBICIIU B COOTBETCTBUU
COCTaBIISATh YPABHEHUSI XUMHUCCKUX
M C YCIOBHSIMH KOMMYHHKaIuu. P: ymenue
pcaxiuy, OPraHHM30BBIBATH CBOIO JIEATEIBHOCTD,
XapaKkTEePU3YIOUINX CBOWCTBA OKCUJIA BBIOMPATH CPEJICTBA ISl peaTu3aiiu
yraepoaa (II) LETEn.
39.0kcup yriepoaa Hayuarcs: O6cyxnaTh CBOMCTBa [1: ananu3upoBaTh U OTOUPATH OBnazieHue CUCTEMOi I1.34

(V) - yroekucibiit
ras.

(C ucnonvzoeanuem
0bopyoosanusn
«Touka pocmay)

okcupa yriaepona (IV) oayuar
BO3MOKHOCTh HAYYHTHCS:
COCTaBIISITh YPABHEHUE PEAKIIHH,
XapaKTepU3yIoIIeH peBpaIieHne
KapOOHATOB B rUAPOKapOOHATHI,
MIPOBOJIUTH KAYECTBEHHBIC PEAKIINU
Ha okcun yraepoaa (IV) u
KapOOHAT-MOH

UH(POPMALINIO; TOCTPOCHHE
JIOTUYECKOM 1ienu paccyxaeHui. K:
BBIOOP OCHOBAHUN U KPUTEPUEB C
LEJIbI0 BBIJIEJICHHSI IPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIpaXKaTh CBOU MBICIIU B
COOTBETCTBHH C 3a/lad4aMH U
YCIIOBUSIMU KOMMYHHUKAIMH. P:
NPUHATHE U COXpaHEHUE y4eOHOMH
3aJ1a4H.

3HAaHUHI




40.YronpHas KucaoTa
u ee COJIN.
Kpyrosopor yriepona
B pupojie (C
UCNOIb306AHUEM
o0bopyooeanusn
«Touka pocmay)

Hayuarcs: O6cyxaaTh CBOMCTBA U
yroiapHo# kuciaotsl. Iosyyar
BO3MOKHOCTh HAYYUTHCH:
COCTaBJIATh YpaBHEHHUE pEaKluy,
XapaKTepHU3yIoLIeH MTpeBpaleHe
KapOOHATOB B r'UAPOKapOOHATHI,
IIPOBOJUTH KaUE€CTBEHHBIE PEAKIIUU
Ha okcup yraepoaa (IV) u
KapOOHaT-MOH

II: YCTAaHAaBJIUBATH
IIPUYIUHHOCJIICACTBCHHBIC CBA3U.

K: ymenue onpeaensrs neiu CBOero
0o0yd4eHus1, CTaBUTh U (HOPMYIUPOBATh
JUTSE ce0sl HOBBIE 33/1a4u B yuebe u
M03HABATENLHON JE€ITEILHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOECH
MMO3HABATEIILHOM IEITECIILHOCTH. P:
MPOTHO3UPYIOT PE3YyJIbTATHl YPOBHS

OBJazeHue cucTeMou
3HAHUU

I1.35




YCBOGHHUS U3y4aeMOro MaTepuarna;
MPUHUMAIOT U COXPAHSIOT Y4EOHYIO
3agauy.

41.IIpakTrueckas
pabora

No6. ITonyuenue
okcupa yraeponaa (IV)
U U3y4EHHUE ero
CBOMCTB.
PacnoznaBanue
KapOOHATOB.

(C  ucnonv3osanuem

obopyoosanusn
«Touka pocmay)

Hayuares: mony4ars u coOuparb
okcua yraepoaa (IV) B mabopatopuu u
JOKa3bIBaTh HAJTMYHE JAHHOTO Ta3a.

IMosyyaT BO3MOKHOCTH HAYYHTHCS:
Pacnio3naBaTh ONBITHBIM IIyTEM
YIJIEKUCTBIN Ta3, KapOoHAT - U
cuiMKaT-uoHbl. Mcnoin3oBaTh
NpUOOPETEHHBIC 3HAHHS U YMEHHSI B
MPaKTHYECKOHN JIESITEBHOCTH U
MIOBCETHEBHOM KHM3HHU C LEIBIO
0€e30MmacHOro 00paIeHus C
BEIIECTBAMH U MaTepHallaMH U
9KOJIOTMYECKU TPAMOTHOT'O MTOBEICHUS
B OKpY>Karolen cpene

ITo3HaBaTeNbHBIE: YCTaHABIMBATD
[IPUYHUHHO-CJIEICTBEHHBIE CBSI3U.
KoMMyHMKaTHBHBIE: yMEHHE
OTIPEIEIATh eI CBOETO 00yUeHus,
CTaBUTH U POPMYITUPOBATH AJIs ceOs
HOBBIC 33]]a41 B yuebe u
MO3HABATENILHON 1eATeIbHOCTH,
pa3BUBATh MOTHBBI U UHTEPECHI CBOCH
[IO3HABATEJILHON 1€ATEIBHOCTH.
PerynsaTuBHbIE: IPOTHO3UPYIOT
pE3yJIbTAThl YPOBHS yCBOEHUS
M3y4aeMoro Marepuaia; IpUHUMAIOT U
COXPaHSIOT y4eOHYIO 3aj1auy.

OBageHne CUCTEMOM
3HAHUH

[1.36




42 Kpemuuii. Oxcupn | Hayuaresi: ConoctaBisiTh CBOMCTBA Ilo3HaBaTenbHbIC: YCTAHABINUBATD OBnaneHue cucreMon [1.37
kpemuus (IV) OKCHJIOB YIJIEPOJIa U KPEMHHUS, IPUYHHHO-CIICACTBEHHBIE CBS3H U 3HAaHUU

OOBSICHATh IPUUMHY UX PA3IAYHSL.

. 3aBHCHUMOCTH.

YcTaHaBIMBaTh M0 XUMUYECKOU

(OpMYJTe IPHHAITEKHOCTS BEIIECTB K KoMMyHMKaTHBHBIE: IIJITAHUPOBATh LIETU

ONIPEEIEHHOMY KIIACCY COCTUHEHMH. | B CIOCOOBI B3aUMOJICHCTBUSA, TOHUMATh

Ioy4aT BO3MOKHOCTD HAyuUHThest: | | O>HHHI0 IPYTOTo, yHacTsoBath B

3AIHCHIBATS YPABHEHHS PEAKITHii B KOJUJIEKTUBHOM OOCY>KJEHUH MTPOOIEMBI.

SMEKTPOHHO-HOHHOM BUIE PerynsTuBHbIe: IPUHUMATh U COXPAHSThH

OcCy1IecTBIATh B3aMMOIIPEBPALLCHUS yHe0HyI0 3a/1ady; yIHTHBATE

KapGOHATOB H THIPOKAPGOHATOB. BbIJIEJICHHBIC YUUTEJIEM OPUEHTHPbI

Pacno3naBaTh OIBITHBIM ITyTEM ACHCTBHAL.

YIJIEKHCIBIN a3, KapOoHaT - U

CHJIMKAT-HOHBI.
43 KpemHuenas Hayuarcs: J/loxa3piBaTb KMCIOTHBIN ITo3HaBaTenbHBIE: BBIABIATD OBnaneHue cucreMon I1.38

KHACJIOTA U €€ COJIH.
CrexJio.

IlemenT.

XapaKTEP BBICHINX OKCHU0B yTJI€Cpoaa
" KpCMHUA.

ITosy4aT BO3MOKHOCTb HAYYUTHCH:
COCTaBJIATh YPaBHEHHS] XUMUYECKUX
peakiuii, XapakTepU3yOINX
CBOMCTBA KPEMHUS, OKCH/Ia KPEMHUS
(IV), xpeMHHEBOI KUCTOTHL. IMeTh
MPEJICTABICHUE O CHIIMKATHOMN
MIPOMBIIIJIEHHOCTH

0COOEHHOCTH U IPU3HAKU O0BEKTOB;
MIPUBOJIUTH IPUMEPHI B KAUECTBE
BBIJIBUTAEMBIX MOJIOKEHUH.
KoMMyHHKaTHBHBIE:
B3aMMOJICIICTBOBATh B X0JI€ IPYIIIIOBOM
paboThl, BECTH IMAJIOT, y4acTBOBATh B
JTUCKYCCHUM; IPUHUMATD JPYyroe MHEHHE
1 MTO3UIINH, TOMYCKaTh CYILIECTBOBAHHE
Pa3HBIX TOYEK 3PEHHUS.

PerynsatuBHbIE: NPOrHO3UPOBATH
pe3yabTaThl YPOBHS yCBOCHUS
M3y4aeMOro MaTepuana; IpUuHUMAaTh U
COXpaHATh YUEOHYIO 3a7auy.

3HaHUH




44.KoHTpoJbHas
paGora Ne2 mo
TEeMaM:
«Kucaopona u cepa.
A3o0t u pocdop.
Yraepoa u
KPeMHHI».

Hayancsl: MMPUMCHATDb 3HAHUWA,
YMEHUSA U HaBBIKH, IIOJTYYCHHBIC ITPU
HU3YyUCHHUU TCMbI

I1: ymeHue BeCTH CaMOCTOATEIIbHBII
IMOKCK

K: dopmupoBanne coOCTBEHHOTO
MHEHUS M MIO3ULIHH.

P: nnanupoBaHue CBOUX JICHCTBUI B
COOTBETCTBHM C IIOCTABJICHHOM 3a7adueit
U YCIIOBUSIMU €€ peann3aluu, B TOM
YHUCJI€ BO BHYTPEHHEM IUIaHE.

Tema 7. O6mue cBoiictBa MeTanioB (134)

45.XapaKkTepucTiKa
METaIoB

Hayuares: Xapakrepu3oBarb
METaJLIBl HA OCHOBE HX ITOJI0KCHUS B
MEPUOINYECKON CUCTEME U
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH

[lo3HaBaTenbHbIE: BBISIBICHNE
0COOEHHOCTEH U MPU3HAKOB OOBEKTOB;
IPUBOJIUTH MPUMEPBHI.

KomMyHUKaTHBHBIE: B3aUMOICHCTBUE B
X0/J1€ TPYIIIOBOM pabOThI, BEIyT

OBJageHue CUCTEMOM
3HAHUHI

I1.39

M3MEHEHHS CBOMCTB METAIJIOB 10
nepuonay u B A-rpynnax. [loayuar
BO3MOKHOCTH HAYYHMTHCSH:
HccnenoBates CBOKMCTBA N3y4aeMbIX
BEILIECTB. IPUMEHSATDH 3HAHUS O
METaJIJINYECKOM CBS3H JIJIS
pa3bsicHEHUS] PU3NIECKUX CBOICTB
METaJlJIOB

JTMAJIOT, yYacTBYIOT B IUCKYCCHH;
IIPUHUMAIOT JPYroe MHEHHUE U
MO3UILHIO.

PerynsaTuBHbIE: IPOTHO3UPYIOT
pE3yJIbTaThl YPOBHS yCBOEHUS
M3y4aeMoro Marepuaia; IpUHUMAIOT U
COXPaHSIOT y4eOHYIO 3a/1auy.




CBOMCTBa METAJJIOB.
DNEeKTPOXUMHUIECKUN
PsI HAaPsDKEHUN
METAJIJIOB.

(C  wucnonvzoeanuem

ooopyooeanusa «Touka
pocmay)

ANEKTPOXUMHUUYECKHUM PSIJIOM
HaIpsHKEHUH METaJNIOB, COCTABIISITh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPU3YIOLIMX CBOMCTBA METAIJIOB
IHosyyaT BO3MOKHOCTH HAYUYHTHCH:
OOBSICHSTH CBOMCTBA

MH(}OpPMaLINIO; BBIIBUKEHHUE THIIOTE3 U
uX 000CHOBaHME; OCTPOCHUE
JIOTUYECKOM 1ienu paccyxaeHui. K:
BBIOOp OCHOBAaHUI U KPUTEPHEB C LIEIIbIO
BBIJICJICHUS IPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIH B
COOTBETCTBUHU C 3aa4aMH U

3HAHUH

46.Haxoxnenue Hayuarcsa: [losnb3oBarbes [To3naBaTenbHbIE: yCTAaHABIMBATD OBnageHue CUCTEMOM I1.40
METaJLIOB B IIpUpo/e i |MH(OpMAueii u3 APruX UCTOYHUKOB | 1piapHHO-CIICACTBEHHBIC CBSI3H 1 SHaHUH
JIsl TIOJITOTOBKU KPATKUX COOOIICHUH.
o01IHe CIIOCOOBI UX 1{ 2t P 1 39BHCHMOCTIL
OTOBUTH KOMITbIOTEPHBIE
MOIYy4YECHUSA I T — KomMMyHUKaTUBHBIE: TIJIAHUPOBATH 1IETN
(C  ucnonvszosanuem BO3MOKHOCTE HAYUHTHCS: 1 COCOOBI B3aUMOIEHCTBYS, TOHUMATh
0oopyoosanusn . MO3MLMIO APYIroro, y4acTBOBaTh B
Hcnonp3oBaTh NpUOOPETEHHBIC 3HAHUS ’
«Touka pocma») W YMEHHS B IPAKTHYECKOIH KOJUICKTUBHOM OOCYKICHHUH ITPOOIICMEI.
TeSTEILHOCTH 1 TIOBCEIHEBHOM KHU3HH PerynsTuBHbIC: IPUHUMATH U COXPAHITH
4yeOH 4y; YYUTBIBaTh
C IEeNIbI0 0€30IacHOr0 0OpaIeHus ¢ ydebHy10 3a1a1dy; y a
BEIIICCTRAME ¥ MATEPHANAMH 1 BBIJICJICHHBIC YUUTEJIEM OPUCHTHPHI
WCTBUSL.
HKOJIOTUYECKU IPAMOTHOTO MTOBEICHUS AeHce
B OKpY>Karolleu cpene
47. Xumuueckue Hayuarcs: nons3oBarbcs [1: ananu3upoBaTe 1 OTOUpATH OBnaneHue cucreMon [1.41




MCETaJIJIOB B CBETC HpeI[CTaBJ'IeHI/Iﬁ 00
OKHCIHUTECIBbHO-BOCCTAaHOBHUTCIIbHBIX
nponeccax

YCIIOBUSIMU KOMMYHHUKAITHH.
PerynsTuBHbIe: IPUHATHE U
COXpaHEeHHEe yueOHOM 3aJauu.

48.Crnassl (cTasb, Hayuares: Onpenensats ocooeHHOCTH || [lo3HaBaTenbHbBIC: YMEHUE BECTH OBnazieHuEe CUCTEMOM [1.42
YyTyH, COCTaBa Y CBOMCTB 4yI'yHa U CTaJjH, CaMOCTOSITENIbHBIN MOUCK, 0TOOP 3HaHUHI
JIOPaJIFOMUHUH, nropantoMuHus, 6ponssl [omyuar UHPOpMAaLINH, ee TPeodpa3oOBaHHE.
Oponza). BO3MOKHOCTh HAYYHTHCH: KommynukaTuBHbIE: (hOpMUpPOBaHHE

Pa3bACHATH MPOOIEMbI O€30TXOIHBIX | COOCTBEHHOTO MHEHHUS U TO3UIIHH.

MIPOU3BOJICTB B METAJUTYpPIUH. 3HAThH PerynstuBHbIE: IIIaHUPOBAHUE CBOUX

COCTaB M CTPOEHUE CIUIABOB, OTJIMYUE | JEHCTBUM B COOTBETCTBUH C

oT Me. YMeTh 00BSCHSTH, IOYEMY B MIOCTaBJICHHOM 3a7ja4eil U YCIOBUSIMU €€

TEXHHMKE IHAPOKO UCIOJB3YIOT CIUIABHI | peaJu3allii, B TOM YHCIE BO

BHYTPEHHEM ILIaHE.

49.1llenounsie Hayuarcs: xapakrepu3oBaTh [1: cranoBNEeHUE OBnazieHuE CUCTEMOM [1.43

MCTaJJIbI.

(C  ucnonvzosanuem
obopyoosanusn
«Touka pocmay)

LIEJIOYHBIE METAIUIBI 10 TIOJIOKEHHUIO
B MEPUOANYECKON TabIuIEe U
cTtpoeHuro atoMoB Ilosyuar
BO3MOKHOCTb HAYYHMTHCS
COCTaBJIATh YPABHEHHUS PEAKIIHA,
XapaKkTePU3YIOIINX CBONCTBA
LIEJIOYHBIX METAJUIOB U UX
COETUHEHUH, U OOBSACHATH UX B CBETE
MIpe/ICTaBICHHUI 00
AIEKTPOIUTAYECKON JUCCOIMALINN U
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

MIPUIMHHOCIICJICTBEHHBIX CBS3€H; BHIOOD
HauOosee 3P PEeKTUBHBIX CTOCOOOB
penieHus 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KoMMmyHHUKaTHBHEIE: YMEHHE C
JIOCTaTOYHON TOYHOCTHIO BHIPAXKATh
CBOM MBICIIM B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIIUH.
PerynstuBHbIE: yMEHHE OPTaHU30BbIBAThH
CBOIO JICATEIBHOCTh, BEIOUPATh CPEICTBA
JUTSL peanu3aliu 1eJei.

3HAHUH




50.Maruunii.

[Ienouno3eMeIbLHBIC
METaJIbI.

(C ucnonvzosanuem

HayuyaTcsi: xapakTepu3oBath
a5eMeHThI [IA-Tpymibl 1Mo MOJI0KESHUIO
B IIEPUOIUYECKOM TabIuIe U
CTPOCHUIO aTOMOB

[IpenmerHble: aHATU3UPOBATH U
oTOMpaTh HH(HOPMAIIHIO; BBIIBUKCHHE
THIIOTE3 U X 000CHOBaHME; IOCTPOCHHE
JIOTUYECKOH Lenun

OBnageHue CUCTEMOM
3HAaHUU

11.44

o0bopyoosanusn
«Touka pocmay)

IMosryyat BO3MOKHOCTH
HAYYHUTBCSI: COCTaBIIATh YPAaBHEHUS
peakuui, XapakTepU3yOLIIX
CBOMCTBA MarHus U €ro COCINHEHUN,
U OOBSACHATH UX B CBETE
IpeJCTaBIeHUN 00
IIEKTPOJUTUYECKON JUCCOLMALIUN U
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIX
mpoueccax.

pacCyXIACHUM.

KoMMmyHHKaTHBHBIE: BEIOOP OCHOBAHUM
Y KPUTEPUEB C LIECJIbIO BBIICIICHUS
MIPU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPAXKaTh CBOM MBICIIU B COOTBETCTBUHU
C 3aJ1a4aMU U YCIOBUSAMHU
KOMMYHHUKAIUU.

PCFYJ'ISITI/IBHI)IGZ IMPUHATUC U
coxpaHeHue y4eOHOM 3a/1auu.




51.Kanbuuii u ero Hayuarcs: xapakTepu3oBaTh [To3HnaBaTenbHbIE: BHISIBJICHUE OBiajieHue CUCTEMOM [1.45
COEIMHEHMS. anemeHTsI [IA-rpymst mo 0COOEHHOCTEl M NPU3HAKOB 00BEKTOB; | 3HAHMH
YKeCTKOCTh BOIBI U II0JIO’KEHUIO B IEPUOJNYECKOMN [PUBOUT [IPUMEPBL.
Ta0JIMLE U CTPOCHUIO aTOMOB .
CIIOCOOBI €€ 1 p KomMyHUKaTHBHBIE: B3aUMOJICHCTBUE B
ITosryyaT BO3MOKHOCTH HAYUYHThCSH: .
YCTpaHCHUA. o X0J1€ TPYIIOBOM pabOThI, BEYT AUAJIOT,
COCTaBJIAITh YPAaBHEHUS PEaKILIM,
(C  wucnonvzosanuem . Y4acTBYIOT B JUCKYCCUU; IPUHUMAIOT
Gopv0 XapaKTEepU3YIOUINX CBOMCTBA KaJbLUs
0oopyoosanusn .
Tp 4 ) ¥ €r0 COCANHEHHUH, 1 O0BSICHATh UX B || APYT'OC MHCHHC 1 TTO3UIIHIO.
«Touxa pocmay . .

p CBeTe IPE/ICTaBICHMUIT 00 PerynsTuBHble: IPOTHO3UPYIOT
AIEKTPOIUTUUECKON AUCCOLUALINH U pe3yabTaThl YPOBHS yCBOCHHUA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX H3y4a€MOro MaTepuaia; IpMHUMAroT U
nporueccax. 3HaTh KaYECTBEHHYIO COXPAHSIOT y4eOHYI0 3a1a1y.
pEeaKklMIO HAa MOH KalblUs. 3HATh, YEM
00yCIIOBJIEHA HKECTKOCTh BOJBI. Y METh
Pa3bICHATH CIIOCOOBI YCTpPaHEHHUS
KECTKOCTU

52.Amomunuii. [Tono | Hay4artcsi: cOCTaBIISITh ypaBHEHHUS Ilo3HaBaTenbHbBIE: OCYIIECTBIATH NOUCK || OBlIaeHUE CUCTEMON [1.46

JKEHUE alIOMUHUS B
[IEPUOIUYECKON
CHUCTEME U CTPOCHHE

XUMUYECKHUX PEAKLINH,
XapaKTepU3yIOIIKX 001IHe CBOMCTBa

AJIFOMHUHUA

HY>KHOH MH(pOpMAaIIK B yueOHUKE,
aTiace.

KoMmMmyHMKaTHBHBIE: yUUTHCS

3HAHUH

€ro aromMa.

(C ucnonvzosanuem
obopyoosanus
«Touka pocmay)

IMosry4yaT BO3MOKHOCTH

HAYYMTbHCH: OOBSICHSITH DTH p€aKkuuu
B CBETE MPEJCTaBICHUN 00
OKHUCJIATEITHHO-BOCCTAHOBUTEIIBHBIX
MIPOIIECCOB

BBIpaXXaTb CBOU MBICJIM B COOTBETCTBUU
C 3aJa4aMu " YCIIOBUAMUA
KOMMYHHKAIIUH.

PerynsTuBHbIE: IPOTHO3UPOBATH
pE3yJIbTaThl yPOBHS YCBOCHHE
M3y4aeMoro MaTepuania.




53.Baxueiimme Hayuarcs: noka3siBaTh ampoTepHsiid || [lo3HaBaTenbHbIE: yCTAaHOBIICHHUE OBnajieHne cuCTeMon [1.47
COCAUHCHUA XapaxkTep COCAMHEHUS, COCTABIATD MMPUYIUHHO-CJIICACTBCHHBIX CBSI3CH U 3HAaHUH
AJTFOMUHUSI YPAaBHEHHS COOTBETCTBYIOLINX 3aBUCUMOCTH Mexay oobekTamu. K:
XUMHYCCKUX PeaKITaii HHaHI/IpOBfHI/Ie IEJIA U CIIOCOOBI
B3aMMOJICHCTBHUS; OOMEH MHEHUSIMU,
IHosyyaT BO3MOKHOCTH HAYUMTHCS:
.| moHumanue no3uiuu naptTHepa.
OOBSCHATH UX B CBETE MPECTABICHUIN N
. PerynstuBHbIe: coxpaHeHue yueOHOM
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
3a/1a4; YYUTHIBATh BBIJICJICHHBIC
YUHUTEJIEM OPUEHTHUPHI JCHUCTBUSI.
54.Kenezo. [Tonoxe Hayuares: O6cyxnarh cTpoeHue I1: mouck ¥ BbLIEIECHIE HEOOXOIUMON OBnazieHue CUCTEMOU 11.48
HHC KCJIC3a B aToMa XKejesa, (1)I/I3I/I"ICCKI/IG u I/IH(I)OpMaI_[I/II/I; CUHTC3UPOBATDH 3HAHUU
MEepUOINYECKOM XIMIIEcKHE CBONCTRA, JKemesa UMEIOIIHUECS 3HAHUS, BBIOOp OCHOBaHUH
CHUCTEME U CTPOCHUE .| u xpuTepueB msg noctpoeHust
IHosyyaT BO3MOKHOCTH HAYYHTHCH: . .
ero aroma. . JIOTUYECKOM LEMU PacCyKIEHUH,
Pa3bsICHATH CBOMCTBA JKeje3a B CBETE
. YMEHHUE MOJIHO BBIPAKATH CBOU MBICIIH.
IpeJICTaBIeHUH 00
K: ¢popmupoBanue u pazButue
OKHCIIUTEILHOBOCCTAHOBUTEILHEIX .
. TBOPUYECKUX CIIOCOOHOCTEH. P: ymeHue
MPOIIECCaX U AIEKTPOTUTHUECKOM
OpPraHU30BBIBATH CBOIO JIESITEIIBHOCTD,
JIHCCOIHAIUN
BBIOHpATh CPEACTBA ISl peaTU3aIiH
LeNeH.
55.CoeqnHenus Hayuarcs: 3HaTh CBOMCTBA I1: BeIIBIIEHE OCOOEHHOCTEN U OBnageHne CUCTEMOM 11.49

KEJe3a

(C ucnonvzoseanuem
0bopyoosanusn

coenqnuennii Fe+2 u Fe+3

Honyan BO3MOKHOCTb HAYIUTbLCH:
COCTAaBJIATh YPaBHCHUA

MPU3HAKOB OOBEKTOB.

K: B3aumojieiicTBrE B X0JI€ TPYNIOBOI
paboThI, BEAYT AUAJIOT, YYaCTBYIOT B

3HAHUH




«Touka pocmay)

peaKIuii B CBETE MPECTaBICHUN 00
AJIEKTPOIUTUIECKOM TUCCOIIMALINU 1
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
nporeccax

JUCKYCCHH.
P: mporno3upyroT pe3yiabTaThl ypoBHS
YCBOEHHUS N3y4aeMOIo MaTepuaia.

56.IlpakTuueckas
pabora Ne7. Pemenue

SKCIIEPUMEHTATbHBIX
3a1a4 10 TEME
«Mertannel U HX
COCITUHCHHUSY. (C
UCNOJ1b306AHUEM
00opyoosanusn
«Touka pocmay)

Hayuaresi: BBIIONHSTD
SKCIIEPUMEHTANIbHBIE 3a/1a4H
WHAUBUAYAIBHO pa3HBIMU CIOCOOaMuU
ITosryyaT BO3MOKHOCTH HAYUHTHCSH:
BbIOMpaTh HanboJee paluOHATBHBIH
XO/JI pelLIeHHs], IeJIaTh BBIBOJIbI Ha
OCHOBaHUU HAOIIOCHUI

I1: ananmu3upoBaTh U OTOMPATH
nH(}OpMaINIO; BBIIBI)KCHHE TUITOTE3 U
X 000CHOBAHHE; TOCTPOCHUE
JIOTUYECKOM 1enu paccyxaeHui. K:
BBIOOP OCHOBAHMI M KPUTEPUEB C
L[EJTIbIO BBIJICTICHUS MPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B
COOTBETCTBHUH C 3aJa9aMM U
YCJIOBUSIMU KOMMYHUKAIIUH.
PerynstuBHbIC: pUHSITHE U
coxXpaHeHHe y4eOHOM 3a1a4i.

OBnageHue CUCTEMOM
3HAHUH

11.50

57.KonTpoJbHast
padora Ne3 nmo teme:
«O0mue cBoiicTBa
MeTaJLIOBY.

Hayancn: NPUMCHATH 3HAHU,
YMCHUA U HABBIKU, ITOJTYUYCHHBIC ITPU
N3YUYCHUH TCMbI

I1: BBIGOp Hauboee F3PPEeKTUBHBIX
CHoco0O0B pelIeHus 3a1a4 B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBHIA.
K: yMeHune ¢ 1ocTaToOuHOM MOJTHOTON U
TOYHOCTBIO BBIPaXKaTh CBOM MBICIIU B
COOTBETCTBUH C 33/Ia4aMH U YCIOBUSMH
KOMMYHHUKAITHH.

P: mpuHMMAaTh U COXpAHATH yUEOHYIO
33,213‘1}’; CaMOCTOATECIIBHO BBIACIISATh U
(hopMHUpPOBATH 1EIb; COCTABIATH TIJIaH U
OCIEN0BAaTEILHOCTE IEUCTBUIA.

Tema 8. OcHoBbl opranuveckoit xumuu(10 4)




58.IlepBoHavasibHbIC

Hayuatcsi: OGCy1aTh OCHOBHBIE

[lo3HaBaTenbHbIE: OCYIIECTBIATh OBJajicHue CHCTEMO I1.51
CBEIICHHS O CTPOCHHUH | IMOJIOKEHHS TCOPUH CTPOCHUS IIOUCK HYKHON MH(OpMaIuK B SHAHUU
OpraHH4ECKUX OpraHNYeCKUX CoeqMHEHUN A.M. yueOHHMKe, aTiace.
BCICCTE. byrneposa KoMMyHUKaTHUBHbBIE: YUUTHCS
ITosyyaT BO3MOKHOCTH BBIpa’KaTh CBOU MBICIIU B
HAYUYMTbCSI: 3a1ChIBATh COOTBETCTBUM C 3a7a4aMH U
CTPYKTYpPHBIE (hOPMYJIBI YCIOBUAMHU KOMMYHHKALIUH.
OpPraHMYECKUX BEILECTB Ha MPUMEpE PerynaruBHble: IPOrHO3UPOBATH
QJIKaHOB pe3yNbTaThl yYpOBHS YCBOCHUE
U3y4aeMOro MaTepuaia.
59.VnporernHas Hayuares: onpesenaTh NpHIHHBI Ilo3HaBaTeNnbHBIE: YMEHUE BECTU OBnaneHue cucreMon I1.51

KJaccupuKanus
OpPTaHHYECKHUX
COCTMHECHUH.

MHOT000pa3usi OPraHUYECKUX
BEILIECTB, OCHOBHBIE ITPU3HAKHU
KJIaCCHU(UKAIIUU OPTAaHUIECKUX
COCJIMHEHU U

IHoayyat BO3MOKHOCTH
HAYYHUTbCSH: ONPEAEITATh U30MEPHI U3
MPEJI0KEHHOTO MEPEYHs
CTPYKTYPHBIX (hOPMYIT OpraHUYEeCKHX
BEILIECTB, OPUEHTUPOBATHCS B
KJIaCCU(UKAIIUU OPTaHUIECKUX
COEeTMHEHNN

CaMOCTOSITENIbHBIN MMOUCK, OTOOP
uH(popMalnu, ee npeoodpa3oBaHUe.
KommyHukaTuBHbIE: (HOPMHUPOBAHHE
COOCTBEHHOI'0O MHEHUS U TTO3HUIIHH,
PerynsruBHbIC: TIIAaHUPOBAHNE CBOUX
JEUCTBUI B COOTBETCTBUM C
IIOCTaBJICHHOM 3a7ja4eil U yCIOBUAMU
€€ peanu3aluy.

3HAHUH




CTPYKTypHBIE (POPMYJIbI ATKAHOB

uHpopmanuu.

60.IIpenenbHbre Hayuaresi: OOCyx1ath OTACTbHBIX I1: ymMmeHHEe OpraHu30BBIBATH CBOIO OsnazieHne cucTeMoin I1.52
YTJIEBOAOPOIBL. MpE/ICTaBUTENEl AKAHOB (METaH, JIeATeITLHOCTh, BEIOUPATh CPEICTBA JIJIs 3HaHUN
3TaH, MporaH, OyTaH), X GU3NIECKUe .
MeraH, 3TaH. . pean3anuy Heneu.
U XUMHUYECKUE CBOMCTBA,
KoMMyHMKaTHUBHBIE: IPUHUMATD U
OIpeIeJIEHUs] TOMOJIOTOB, 5
COXPaHSTh y4eOHYI0 3a7auy.
romosioruueckoro psija Iomayuar p p y y sy
eryJIITUBHbIE: GOPMUPOBAHUE U
BO3MOKHOCTh HAYYHThHCS: y (13 PMHD
pa3BUTHE YMEHUI BECTH
COCTaBJISATh .
CaMOCTOSITENIbHBIN MOUCK, 0TOOP
61.HenpenenbHble Hayuarcs: CocraBnsaTh CTpyKTypHY1O | [lo3HaBaTenbHbIE: yMEHUE BECTH OBnaneHue cucreMoi I1.53

YTJICBOAOPOABI.

OTUIEH.

bopmyiy 3THIICHA, €r0 (U3NIECKHE U
XUMHUYECCKUEC CBOI\/JICTBa, KauC€CTBCHHBIC
pC€aKkru Ha HETIPCACIIbHBIC
yrieBogoposl. Iloayuar
BO3MOKHOCTH HAYYHTHCH:
COCTaBJISITh CTPYKTYpHBIE (POPMYJIbI
TOMOJIOTOB ATHJIEHA

CaMOCTOSITENIbHBIN MOUCK, 0TOOp
nHpopmanuy, ee npeoOpazoBaHUeE.
KommyHuKkaTuBHBIE: (hOpMUpOBaHHE
COOCTBEHHOTO MHEHUS U TIO3ULIHH.
PerynsTuBHbIe: NIaHUPOBAHUE CBOUX
JIEUCTBUIA B COOTBETCTBHUU C
ITOCTaBJIEHHOM 3a7ja4eil U yCIOBUAMU
€€ peanusaly, B TOM YHUCIIE BO
BHYTPEHHEM IUIaHE.

3HAaHUHI




62.ITonumepsl Hayuarcs: CoctaBnsath cTpykTypHyHo || [lo3HaBarensHbIe: BbIOMpaTh Haubosee | OBiageHHE CHCTEMOM I1.54
dopmyny anerunena, ero puzndeckue | dPPEKTUBHBIE CIOCOOBI pEIIEHHUS 3HAHUH.
M XUMHYECKHE CBOMCTBA 3a/1a4; KOHTPOJIUPOBATH U OILICHUBATH
IM0JIy4AT BO3MOKHOCTD MPOIIECC U PE3YIIbTAT JACSITEIbHOCTH.
HAYMHTBCSI: COCTABIISTh YPABHEHHS KoMmmyHMKaTHBHBIE: JOTOBAPUBATHCSA
XUMHYECKHX PEaKIIHii, 0 pacmpezeneHuu GyHKIUN 1 PoJiei B
XapaKTePU3yIONIX CBOCTBA COBMECTHOM JEATENbHOCTH. P: ymeHue
alleTHICHA OpPraHU30BBIBATH CBOIO JICSITEIIBHOCTD,
BBIOMPATH CPEJCTBA AJI peaTn3aliu
LIeNCH.
63.1IpousBoiHbIE Hayuares: OOcyxnath onpenenenue | [IpenMerHsie: aHanu3upoBaTh U I1.55

YIJIEBOIOPOOB.

CrupTsbl.

CHUPTOB, 0011IYI0 (HOPMYITy CIIUPTOB,
(bu3HoNIOrNYecKoe JIeHCTBHE
METaHOJIa ¥ 9TAHOJIa Ha OPTaHU3M
IMosryyaT BO3MOKHOCTH HAYYHUTHCSA
COCTaBJIATh YPABHEHHUS PEAKIIHA,
XapaKkTePU3YIOIINX CBONCTBA
CIIPTOB

0TOMpaTh HH(OPMALIHIO; BBIIBUKEHHE
TUIIOTE3 U UX 000CHOBaHUE;
MIOCTPOEHUE JTIOTUYECKON LIETTH
paccyKIeHU.

KoMMyHMKaTHBHBIE: BHIOOP OCHOBaHMM
1 KPUTEPUEB C LENBIO BBIJCICHUS
IIPU3HAKOB, YMEHHUE C TOYHOCTHIO
BBIPaXaTh CBOM MBICIIN B COOTBETCTBUU

C 3aJa4aMu " YCIIOBUAMHA
KOMMYHHKAIIUH.

PerynaruBHble: IpUHATHE U
COXpaHeHHe yueOHOM 3a1aun.




64.Kap6oHoBbIe Hayuarcs: onpenenars GopMyIibl [To3HaBatenbHBIE: CAMOCTOATEIIBHO PazButue [1.56
KHCIOThL. CIIOXKHbBIE MYpPaBbUHOM U YKCYCHOM KHCIIOT, CO31aBaTh AJITOPUTM AEATEIBHOCTHU IpU (| CAMOOIIPCACIICHUA 1
3¢upsr. Kupei HMETbh NIPE/ICTABICHHUE O CIOKHBIX peleHuy IpobIIeM pa3IHIHOTO aJICKBaTHOTO OLCHUBAHN
s¢upax XapakTepa. CBOUX JIOCTHIKCHUH 13
. MIPUMEHEHUU 3HAHUI B
IoayuaT BO3MOKHOCTh HayuuThesi: | KoMMyHHKaTHBHBIE: pOpMUPOBaHHE HOBO# CHTYAI[HH
COCTaBJIATH YPaBHECHUS XUMHUYCCKUX COOCTBEHHOIO MHEHHUS U TO3ULIMU. )
. . CrtpemieHue K MO3HAHUIO
peakuuy, XxapaKTe€pHU3yIOINUX 06]_]_11/1@ PCI‘YHSITI/IBHBIG. YUUTBIBATH
. TOr0, YTO HEU3BECTHO, HO
CBOHMCTBA KHUCJIIOT, Ha IIPUMEPE YCTaHOBJICHHBIC IIpaBUJIa B HHTEPECHO
MypaBLHHOfI u chyCHQf/'I KUCJIOT. IUTAaHUPOBAHUU X KOHTPOJIC crocoba ’
COCTaB, PU3MUECKUE CBONCTBA, peLIeHus; OCYIECTBICHUE ITOLIar0BOI0
IIPUMEHEHNE U OMOJIOTMYECKYIO POJIb A UTOTOBOT'0 KOHTPOJIA.
KUPOB
65.YraeBoasl Hayuyarcs: onpenenars [To3HaBaTenbpHBIC: BHIOUPATh HAaMOOJICE OBlazeHue CUCTEMOU 11.57
MOJIEKYJISIPHBIE (POPMYIIBI TIFOKO3BI, 3¢ deKTUBHBIE CIIOCOOBI peIlIeH s 3a/1a4; | 3HAaHUN
caxapo3bl, Kpaxmalia, HEeJUTF0I03bl, KOHTPOJIMPOBATh U OLICHUBATH IIPOLIECC U
KaueCTBEHHYIO PEAKIIMIO Ha TII0K03y u || PE3YJIbTAT NCATCIEHOCTH.
KpaXMalT, GHONOTHYECKYIO POITh KoMmMmyHuKaTuBHBIE! I[OFS)BEIpI/IB&”ELCH 0
acrpeaeneHnu PyHKIUI 1 poJieid B
[JIFOKO3BI U CaXapo3bl pactipelt . ymcn p
COBMECTHOM J€ATEIIbHOCTH.
Ioay4aT BO3MOKHOCTb HAYIHTBCS: PerynsatuBHbIe: yMEHHE OPraHU30BBIBATH
ONPEACIATE CXONCTBA M pasitiine CBOIO JIEATEITLHOCTh, BEIOUPATh CPEICTBA
Kpaxmasa ¥ LeJITI0I03bI JUTSL PeATH3AITHH T[eei.
66. AMUHOKHCIIOTBI. Hayuarcs: onpenensiTsb [To3HaBaTenbHBIE: YMEHUE BECTH OBnaieHnEe CUCTEMOM [1.58

benkn

MOJICKYJISIpHBIE (DOPMYJTBI TITFOKO3BI,
caxapo3bl, Kpaxmajia, HeJUTF0JI03bI,

CaMOCTOSITEIIbHBIN TTOUCK, OTOOP
nH(popMalnu, ee mpeodpa3oBaHUE.

3HAHUH




Ka4eCTBEHHYIO PEAKIIMIO HA TITFOKO3Y
U KpaxmaJ, OMOJIOTUIECKYIO POJIb
TITFOKO3BI U Caxapo3bl

Ho.nyan BO3MOKHOCTHh HAYYHUThCS:

OIPCACIIATh CXOACTBA U pa3JININC
KpaxmaJia 1 HEJUII0JIO3bI

KoMmmyHuKaTuBHBIE: (HOPMHUPOBAHHE
COOCTBEHHOI'0O MHEHUS U ITO3HUIIHH.
PerynsaruBHbIC: TUIAHUPOBAHUE CBOUX
JEUCTBUI B COOTBETCTBUM C
MTOCTaBJICHHOM 3a71a4eil M YCIOBUAMU

€€ pcain3alu.

67.KontpoJsbHasi
pabora Ne4 o teme:
«Opranuyveck ast
XUMHS».

Hayanc;I: MNPUMCHATDb 3HAHWA,
YMCHU U HAaBbIKH, ITOJIYUCHHBIC IIPU
HU3YYCHUHN TCMbI

[To3naBarenbHbIe: BEIOOp HauboIEE

3 PEeKTUBHBIX CIIOCOOOB peLICHUS 3a/1a4
B 3aBUCHUMOCTH OT KOHKPETHBIX yCIIOBHIA.
KoMMyHUKaTUBHBIC: YMEHHE C
JIOCTaTOYHOM MOJHOTOW U TOYHOCTBIO
BBIPaXXaTh CBOM MBICIH B COOTBETCTBHH C
3a/ladaMH U yCIOBUSIMU KOMMYHUKAIIHH.
PerynsTuBHbIC: MPUHUMATH U COXPAHSITH
y4eOHYIO 3a/1a4y; CAMOCTOSTEITHHO
BBIJICIISITH U (JOPMUPOBATH 11EJTb;
COCTaBJIATH TUIAH U TIOCIIEIOBATEIILHOCTD
JIEUCTBUI.

PazButue
CaMOOINPEIEIICHUS U
aIeKBaTHOTO OLICHUBaHUS
CBOMX JOCTH)KCHUH B
IIPUMEHEHNHU 3HaHUH B
HOBOM CUTyaluu




68.0000111€HNE
3HAHWH, MOJTyYCHHBIX
B 9 KIL.

Hayuarcsi: 060011aTh OCHOBHBIC
MOHATHS Kypca XUMHUH 9 Kitacc

[To3HaBaTenbHBIE: CAMOCTOSATEIILHO
CO3/1aBaTh AJTOPUTM JIESATEIBHOCTH IIPH
peleHn: mpoodIeM pa3IuIHOTro
Xapakrepa.

KomMyHukaTuBHBIE: (OpMUPOBaHNE
COOCTBEHHOT'O MHEHUSI U TIO3UIIHH.
PerJISITI/IBHBICI YUUTBIBATH
YCTaHOBJICHHBIC IIpaBHJia B
IUIAHUPOBAHUU U KOHTPOJIE criocoda
pelIeHNus; OCYIIECTBICHHE TTOIIAaroBOro
¥ UTOTOBOT'O KOHTPOJIS




KoHTpoJIb YPOBHS JOCTHKEHHI IVIAHUPYEMBIX pPe3yJIbTaTOB.

Buovl KoHmpos: TeCTUPOBAHUE; YCTHBIH KOHTPOIIb; CAMOKOHTPOJIb U B3aUMOKOHTPOJIb; PE3yJIbTaThl IPAKTHYECKUX U JIAOOPATOPHBIX padoT;
Cooepoicanue konmpona: 3HaHNE OHATUS, TEPMUHBI, YMEHHE CAaMOCTOSTEIbHO OTOMpaTh MaTeprall, aHAIM3UPOBATH JEATCIBHOCTD YEI0BEKa,
BBICKA3bIBATh CBOU CYXKICHHsS, CTPOMTH YMO3AaKIIOUCHHsS; YMEHHE HCIOJib30BaTh monyueHHsie 3Hanus Ha mnpaktuke. CPEJICTBA
KOHTPOJIA k yueoHOMY Kypcy «Xumusi.» 9 kiaace

1 BapuaHT « DJIEKTPOJUTHYECKAS JUCCONMANUS ¥ CBOKMCTBA 3JIEKTPOJIUTOBY»

1. DnekTponuTaMH Ha3bIBAIOTCS BEIICCTBA: a)IPOBOIAIINE SJCKTPHUCCKHIA TOK, 0)IPOBOISAIIME JICKTPUICCKUI TOK B PACTBOPAX U PACIIaBax, B) HE
MIPOBOJAIIUE JEKTPUIECKUM TOK, T)paCTBOPUMBIE B BOJIE

2. Bbigenute psij, B KOTOPOM Bee BemecTBa- aekTposuthl: a) NaOH , AgCl, caxap, 6) atunossiii ciupt, HoSiOz , KOH, B)CuSOs, NaOH , HCI, 1) aTrs10BbI#I
CITUPT, BOJIa, caxap

3. BemiecTBa npu AMCCONMALINHT, KOTOPHIX 00Pa3yIOTCS TOIBKO aHUOHBI THAPOKCOTPYTIIEI, 3TO: ) KUCIOTHI, 0)IIeNI0un, B) CPEIHUE COJH, T) KHUCIbIE COIN

4. Peaknuu noHHOTO 0OMEHa HIYT A0 KOHIIA, C BRIZENIEHNEeM ra3a, nmpu B3aumogeiicteuu: a) Cu(OH), u H2SO4 6) KOH u Zn(NOs)2 B) NaCO; u HCI 1)
KOH u HCI

5. Kakoe BemecTBO MpOBOIUT IEKTPUUYECKHUI TOK: a) caxap (TBepa.) , 0) caxap (pacTBop), B) XJIOPUA HATpUs (PaCTBOP), T) XJIOPUA HATpUs (TBEPA.)

6. VY xakoro BeIIeCTBa JIEKTPOIUTHYUECKAs Tucconmanus mporekaer crynenyaro:  a)Fe(OH)s  6)KoSOs B)Fex(SOs)s 1) HoSO4

7. OTMETBTE, B KAKOM CIlydae peakius Mex 1y HoHamu He npotekaet: a) 3K* + PO,2- 6) Fe** + 30H~ B) Ca?* + COz* r) Ba®* + SO4*

8. Omnpenenurte cIoXHBII aHHOH: a) MOH Oapusi, 0) cynbhaT-uOH, B) MOH AIIOMUHHMSA, T') XJIOPUA-UOH

9. BriOGepuTe MPaBUIbHYIO 3aIIMCh YPABHEHHUS TUCCOLMAIMY a30THOM KucaoTel: a) HNOs— H* + NO* 6) HNOs;— H + 3NO*  B) HNO3— H™ + NO3* r)

HNOz;— H* + NOs
10. Kakyro cpeny umeet pactBop Mg(NOs),: a) kuciyro  0) IENOYHYI0  B) HEHTPANbHYIO T') TOMOTEHHYIO
11. ®opmyna cunmpHOTO ekTpoinTta: a) HaSOs 6)CaCOs B) H.CO3 r) CaSO3 1) HNO3
12. Macca coinu, obpa3oBasiieiics nmpu Harpesanuu 20r okcuaa meau(Il) ¢ 21T cepHoit  KuCIOTHL, paBHa: a) 16,4r 0)20,2r B)34,3r 1)42,5r  1)50,3r

13. O6bem Bogopoaa (H.y.), 00pasyromerocs npu B3auMoaencTeun 13r nunka ¢ 24,5t pacTBopa CepHOM KHCIOTHI, paBeH: a) 2,241 0)4,48m B)6,7211 1)
5,60m m)7,12n

2 BapumaHT « DJIEeKTPOJUTHYECKAS JUCCONMAIUSA U CBOHCTBA 3J1eKTPOJIUTOB)»
1.He npoBOAMT 3IEKTPUUECKUI TOK BOJHBINA pAaCTBOP: a) CEPHON KUCIIOTHI, 0) THIPOKCHIA HATPUsl, B) caxapa, TI) THAPOKCHIA KaJHs
2. Ocaziok oOpasyercst pH B3auMoJieiicTBUY pacTBopa xiopua xxenesa(ll) u: a)ruapokcnaa Harpusi, 6)cynbdara HaTpusi, B)HUTpATa HATPUS, T')XJIOPUIA HATPHUS

3. BemecTBa, KOTOpBIE IPU AUCCOLMMALIMN 00Pa3yIOT TOJIBKO KATHOHBI BOJOPO/Ia, Ha3bIBAIOTCS: a)COJIIMHU, O)KHUCIOTaAMH, B)IICIOYaMH, T')aM(POTEPHBIMU
THIPOKCHIAMH

4. HeonekTponuTaMu SBJSIFOTCS BCE BEIIECTBA IPYIIIBL: a) PACTBOP [TOBAPEHHOMW CONM, caxap, o, 0) 3THIOBBIHA cnupT, cosstHas kucinorta, Ca(OH),, B) consHas
KHCJIOTa, PACTBOP MTOBAPCHHON COJIN, ATHIIOBBIM CIHPT, T') caxap, STHIOBBINA CITUPT, 12

5.BeiaenuTe BelecTBo, MpH AUCCONUALINT KOTOpOro odpasyercs cuiaukat-uoH: a) CaSiOz  0) HoSiOs  B) NapSiO3 r) BaSiOs 1) ZnSiO3



6.Onpenenure GopMymy BelecTBa, JICKTPOIUTHICCKAS TUCCOIMAIUS KOTOPOTO MPOTEKAET CTYIEHYATO: a) Ba(OH). 6) HNO3 B) NaOH r) HC1

7.0npenenute MPOCTOi KATHOH: a)UOH aMMOHHUS, 0)KapOOHAT-HOH, B)CYyIb(aT-UOH, T)HOH KaJHs
8.Cokpamernoe nonnoe ypapnenne Ba?* + SO, — BaSOas] cOOTBETCTBYET B3aMMOIEIHCTBHIO:

a) Ba(OH), + HCI, 6) Ba(OH); + H,SO, B) Ba(OH), + HNO; 1) Ba(OH), + H2SO3
9.HaiinuTe HOHBI KOTOPBIE MOTYT COBMECTHO HAXOAUTHCS B pacTBope: a) AP*u OH™ 6) Zn* uOH"  B)Na*m OH" 1) Cu?* u OH"  n) Fe** u OH
10. Tlpu mobariieHUM B BOJy KAKOTO U3 3TUX COCAMHEHUI peakius cpenpl Oynet kucnoit:  A) KoCOs b) Na;SOs  B) K2SO4 ') Na,COs )

CuCl;

11. CunbHBIM 3JIEKTPOIUTOM SIBJISICTCSI BOAHBIA PACTBOP: a)yKCYCHOM KHCIOTHI, 0)CepOBOIOPOJHON KHCIOTHI, B)CEPHON KHUCIOTHI, T)CEPHUCTON KHUCIOTHI
12.Macca cynbdara HaTpusi, 00pa30BaBIIEroCs MPH B3aUMOAeCcTBUHN 491 THapoKcHAa HaTpus U 49T cepHOi KuCIoTHI, paBHa: a)49r, 6)71r, B)87r 1)98r In)
100r
13. O6vem okcuna yriepona (1V), Bemenusmerocs npu coeauaeHnH 30T COMSTHON KUCIOTHI ¢ 25T KapOoHaTa KalblHs, paBeH: a)5,6m, 6)6,51 B)7,6m 1)8,51, n)
9,61

KonTpoasnas padora Ne2 no temam: «Kucaopon u cepa. A3ot u ¢ochop. Yriaepoa u KpeMHHID Bapuanr I

Al. Cxema cTpoeHHUsI aTOMa XUMUYIECKOTO dJIeMEHTa KpeMHus: a)2e, 4e, 6)4e, 2e, 8e, B) 2e, 8e, 4e, 1) 2e, 4e, 8e

A2. ITonoXuTenpHyI0 CTeNeHb OKHCIeHus pocdop He nposBisieT B coenuHenuu: a) P20s, 6) PCls B) HsP, r) P203

A3. KucnotHsle CBOHCTBA BBICIINX OKCHJIOB XHMUYECKUX 3JIeMEHTOB B psify N20s — P20s— AsOs— Sby0s : a) ycunmBatoTces, 6) ocnabeBaroT, B) He
M3MEHSIOTCS, T')CHayalla yCHIIMBAIOTCSA, 3aT€M 0CJIa0eBaloT

A4. AMMUaK He BCTYIIAeT B XMMHUYECKYIO PEAKIIUIO C: a)KHCIOPOI0M, 0)COJITHOM KUCIOTOM, B)BOIOPOIOM, T')BOIOH

AS. CoenuHeHUs cepbl ¢ METAJIaMK Ha3bIBAIOT: a)cylibdaTaMu, 0)cyabhunamMu, B)CYIbPUTAMU I')CEPHUCTHIMU METAILIIAMU

A6. B pe3ynbrare OKMCICHHS aMMHaKa B IPUCYTCTBUM KaTau3aTopa oopa3yrotcs: a) okcun azota(ll) u Boga, 6)okcun azota(IV) u Boja, B)a3oT U BOAA, T')OKCH]I
azota(Il) u Boopo

A7. CokpaiienaoMy oHHoMy ypasHeHuro: CO, + 20H ~ = H,0 + CO3 > cOOTBETCTBYET XUMUUECKAs PEAKIIUS

a) MEXJY COJITHOM KUCIIOTOM M KapOOHATOM KaibLus, 0) MEXIy THAPOKCUAOM HATpHs U okcuaoM yraepoga(lVv),

B) MEXIy KPEMHHEBON KHUCIIOTON M KapOOHATOM KaJHsl, T') MeXly KapOOHATOM HaTpus U okcuaoM KpeMHua(IV)

AS8. 13 npuBeICHHBIX YPaBHEHUI XUMHYECKUX peakluil peakiei nonHoro oomena He sipisiercs: a) 2NH4OH + CO2 = (NH4)2CO3 + H20, 6) (NH4)2CO3 =
2NH3 + CO2 + H2O B) NH4OH + HNO3 = NH4sNO3 + H2O, 1) 2NH40H + CuCl; = 2NH4Cl + Cu(OH)2

Bl. YcranoBuTE COOTBETCTBHE MEX/TY HCXOTHBIMU (MCXOIHBIM) U MOJTYYCHHBIMHU BEIIECTBAMH B YPABHEHHSX XUMHUYECKUAX PEAKIINi, XapaKTePU3YIOIINX
cBoiicTBa hocoproii kucnotel. 1)H3PO4 + Ca— 2)H3PO4 + Ca(OH).— 3) H3PO4 + CaCl; — 4) H3PO4 —

A) P,05 + H,O B) Ca3(PO4)2 + HCl B) P+ H,O F) Ca3(PO4)2 + H> ,H) Ca3(PO4)2 + H,O

B2. YcTraHoBHTE COOTBETCTBHE MEXKIY PEAKTHBOM M TPYIIION BELIECTB, KOTOPBIE MOKHO OOHAPYKUThH C TOMOIIBIO STOr0 PEaKTHBA:

1) pacTBopuMbIe coJi Oapusi, 2)pacTBOPUMBIC COJIA cepedpa, 3)KUCIIOTHI (COJIsHAas, a30THAas), 4) paCTBOPUMBIC COJIH MEIU

A) xapboHatsl, b) cepoBomopoHas KHCIOTa U pacTBOPUMEIE B BOJIE Cylb(GUAbL, B) rasoreHoBogopoaHbie KUCIOTH U uX conu, kpome HF, I') conu xenesa B
CTEMEHX OKUCIICHNS +2 1 +3 WIIN COJIM CBUHIIA, J])cepHast KUCIOTa U €€ COJH - CyJIb(aTsl



B3. YcraHOBHTE COOTBETCTBHE MEXy CXEMOH Imepexo/ia AIEKTPOHOB B XUMIUECKOH Peakiiuil ¥ MPUMEPOM, FILTFOCTPUPYIOMIAM e€.
1)No —N+2 2)N-3— N+2 3)N+5— N2 4)N+5— N+4

A) HNO3 + Cu— Cu(NO3); + NO+ H,O  B) NO + O,— NO> B) N2 + O2 — NO, I') NH3 + O,— NO + H,0, ) HNO3 + Cu— Cu(NOs3), + NO; +
HO

B4. KoHIleHTpHpOBaHHAs CepHAs KUCIOTA SIBIISETCS OKUCIMTEIEM B XuMudeckuX peakiusax: a) Cu + HoSOs— CuSO4 + H20 + SO,

6)CuO + H,SO4— CuS04 + H2O, B) NaCl + H,SO4 — Na,S04 + HCI, r) C + H2S04— CO2 + H20 + SO0,

BS. Hanmmmre ypaBHEHUS! XUMHUYECKHUX peaklnii, B KOTOPBIX okcu yriaepona(lV) Oyaer B3anMoaeicTBOBaTh ¢ THAPOKCHAOM JINTHS, OKCHAOM KalbIIHs, BOJIOMH,
xynopugom meau(Il).

Cl. Hanmmure B IPUBEACHHOM CXeMe Hal CTpeIKaMu (pOpMyIIbl BEIIECTB, C MOMOIIBIO KOTOPBIX MOYKHO OCYIICCTBUThH YKa3aHHbIC npeBparieHus. Ca—
Ca(OH),— CaCO3— Ca(HCOs), C2. K pactBopy, comepxamniemy 10,7 T xmopuma aMMOHUS, 10OaBHUIM H30BITOK PACTBOPA HUTpaTa cepedpa.

Omnpenennre Maccy 00pa3oBaBIIETOCT OCAIKA.

Kounrpoasbnas paGora Ne2 mo tremam: «Kuciaopoa u cepa. A3or u gocdop. Yriiepoa u KpeMHHII» Bapuant II

Al. Cxema cTpoeHHUs aToMa KUCIIopoja: a)2e, 4e, 6e, 0) 2e, 8e, 4e, B) 2e, 8e, 6e,r) 2e, 6e,

A2. [TonoXXUTENpHYIO CTETIEHb OKHCIEHHS a30T He MposBisieT B coenuHeHnn: a) No0, 6) NO, B) NO2, 1) Ca3N»

A3. B psany Si0,— P205—S03;— Cly07 ¢ yBennueHneM 0THOCHUTETBHON MOJEKY/ISIPHON MacChl OKCHIOB: a) YCHJIMBAIOTCS OCHOBHEBIE CBOMCTBA BEIIECTB, 0)
YCHIIMBAIOTCS KUCIOTHBIC CBOMCTRA BEIIECTB, B) YCHIMBAIOTCSA aM(DOTEPHBIC CBOWCTBA BEIIECTB, T) CBOMCTBA BEIECTB MPAKTUUCCKH HE U3MCHSIOTCS

Ad. Cepa He BCTylaeT B XUMUYECKYIO PEAKIIMIO: a) C BOAOPOJIOM, 0) C KUCIOPOIOM, B) ¢ METAJJIaMH, T') C BOJIOH

AS5. CoeHeHUs a30Ta ¢ METAJUIAMU HA3BIBAIOT: a)HUTPATAMU, O)HUTPUTAMH, B)HUTPUIAMH, T')a30THCTHIMU Me

A6. B pesynbraTe moyiHOro cropanusi Metana oopasyrotces: a)CO;u Hp, 6) C u H20, B) CO2 u H20, 1) CO u H20,

A7. CokpanieHHOMY HOHHOMY ypaBHenuto: POs 3+ 3Ag * = Ag3POs cOOTBETCTBYET XMMUYECKas peakius a) Mexk1y (pochaToM HATPHs U XJIOpUIOM cepebpa, 0)
MeXIy dochaToM HATPUS U HUTPATOM cepedpa, B) Mexay Gocdarom HATPHsI U OKCHIOM cepedpa, T) Mexay dhocdaTtoM HaTpus U cepedpoM

A8. 3 npuBeaeHHBIX YpaBHEHUH XUMUUECKUX PeakUid peakueil 0OMeHa sIBISETCS: a) (NH4)2COs3 = 2NH3 + CO02 + H20, 0) H3PO4 +
3NaOH = Na3PO4 + 3H20, B) Cu+4HNO3 = Cu(NOs3)2 + 2N0; + 2H,0, 1) 4P + 50,2 = 2P20s

Bl. YcranoBuTe COOTBETCTBHE MEX/Ty HCXOTHBIMU M TIOJyYCHHBIMH BEIIECTBAMHU B YPABHCHUSIX XUMUYIECKUX PEAKIINi, XapaKTePU3YIOIIUX CBONCTBA aMMHaKa.
1) NH3 + H20 — 2) NH3 + H,S04 — 3) NH3 + 0>— 4) NH3 + 02(B mpucyTCTBUM KaTtaau3aTopa) —

A)N2+H0 B)NO2+H:0 B)NH;HS0s;, I') NO+H.O JI) NHs OH

B2. YcranoBuTEe COOTBETCTBUE MEXKYy HOHOM M CIIOCOOOM ero 0OHapyKeHHUs B pacTBopax: a) [, 6) S042 , B)NO3 ", r) NH4"

A) npu 100aBJIEHUH IIEJIOUN 00pa3yeTcs ra3 ¢ XxapakTepHbIM 3araxom, b) mpu nqobarineHnn HUTpaTa cepedpa o0pa3yercs KeAThI TBOPOXKKUCTHIHN 0CaIOK,
HEpacTBOPUMBIN B a30THOH KucinoTe, B) npu HarpeBaHWU ¢ MelbI0 M KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTON 0Opa3yeTcs roy0oi pacTBOp U BIAEISETCS OyphIi
ra3, ') npu mo0aBiaeHnn HUTpaTa Oapus o0pa3yercss MEIKOKPUCTAUIMICCKHI 0CaloK, HEpaCTBOPUMBII B a30THOH Kuciote B3. YcraHoBHTE COOTBETCTBHE
MEXKIY CXEMOH Mepexoa IEKTPOHOB B XMMUYECKOH Peaklui ¥ IPUMEPOM, HILTIOCTPUPYIOLIEM €€.

1)50_)8»2 2)8'2—>S+4 3)S+4—>SO 4)S+4—>S+6

A) SO, + H,S—» S+ H.O0 B)S+0,— S0, B)S+H,— HS T')H,S+0,— S0, +HO ][I) SO, +0,—SO3

B4. CepoBoiopo/1 IpOSIBIISIET CBOMCTBA BOCCTAHOBHUTEIST B XUMHUYCCKHX PEAKITHSX



l)st + 0,—S + H20, 2)st + NaOH— Na,S + H>0, 3)H28 + S0; — S + H20, 4)H23 + PB(NO3)2 —PbS + HNO3

B5. Hammmmute MoJieKyJIIpHBIC ¥ COKPAIEHHBIE HOHHBIC YPABHCHHS XUMHUYECKUX PEAKIUI B T€X CIIyYasiX, ¢ BO3MOXKHO B3aUMO/ICHCTBHE MEXKTY CIICIYFOIIIHUMU
napamu BerectB: 1) SiOz + 02 —  2) (NH4)2CO3 + HNO3 —  3) SiO, + H:O —  4) Ca(OH), + CO2 — 5) SiO, + HCI—

Cl. Hanumure B pUBEICHHON CXeMe HaJl CTpesIKaMu (hOPMYJIbI BEIIECTB, WIIH YCIOBUSI, C TTIOMOIIBI0 KOTOPBIX MOXHO OCYIIIECTBUTh YKa3aHHBIC TPEBPAIICHUS:
KNO3—02— P205— Ca3(P04)2 C2. Onpenenute Maccy 0cajika, KOTOpbIii 00pa3yercst pu 100aBIeHHH H30BITKa XJI0puaa 6apus K pacTBopy,

conepkaniemy 52,8 r cyiab(aTa aMMOHUS.

Kourpoabnast padora no teme «MeTa/Libh»y. 9 Kiace 1 Bapuaunt Yacts A

1. HauGonee sipko MeTayuIMYecKue cBoicTBa mpossisieT: a) K, 0) Be, B) Al, r) Na

2. P51, B KOTOPOM DIIEMEHTHI PacIiONIO’KEHBI B TIOPSAKE BO3pACTaHUS UX aTOMHOTO paamnyca: a)Al—-Mg—Na, 6) Ca—Ba—Be, 8) K—Na—Li, r) K—»Ca—Al

3. DnexTponHas KoH(uUryparus 2 8 3 COOTBETCTBYET aTOMy: a) CKaHus, 0) 6opa, B)almroMuHus, T) Kanus 4. PeaktuBoM Ha mon Ag* spisercs uon: a) COz %, 0)
Na*, B) OH, r) CI"

5.Hambonee akTHBHO ¢ BOJIOW TP KOMHATHON TeMIieparype OyAayT B3anMoielicTBoBaTh 00a Metaia u3 mapsl: a) Nau Cu, 6) Nau K, B) Ku Zn, r) Cuu Hg

6. C pacTBopamu KHCIIOT OyAyT B3auMoieiicTBoBaTh 00a metasa: a) Na u Cu, 6) K u Hg, B) Al u Zn, r) Cuu Hg

7. Ilpu B3anMoeiCTBMY IIMHKA C BOJIOW NP HAarpeBaHUM 00pa3yeTcs: a)cojb U Boja, 0)OCHOBAaHHUE U BOJOPO/I, B)OKCH]] METaJlIa M BOJOPOJ, T) PEaKIis He
pOTEeKaeT

8. C Bomoii c oOpazoBaHHEM OCHOBaHUS M BOAOPOa OyeT B3anMo/ieiicTBoBaTh: a)Na, 0)Zn, B)Cu, T)Ag

9.AMdoTepHBIH OKCHI 00pa3yeTcst IPH B3aUMOJICHCTBUH KHCIOPOa U: &) HATpUsl, 0) MarHus, B) Oapusi, T)aTIOMUHHS

10. /1751 BBITECHEHHS MEIM U3 PACTBOPA €€ COJIM MOYKHO MCTIONB30BaTh: a)KaJbIlHid, O)IMHK, B)ITUTHH, T)cepedpo

Yacts B
11. YcTaHOBUTE COOTBETCTBHE MEXKTY 12. YcTaHOBUTE COOTBETCTBUE MEXTY BEIICCTBAMU,
WCXOHBIMH BEIIECTBAMU U TPOJAYKTAMH PEaKIIui BCTYMAIONIUMHU B XUMHUECKOE B3aUMOJICHCTBHC U
MIpU3HAKaMU TaHHOW PEeaKIIHU.
HcxonHble BemecTBa IIponykThl peakiuu BzaumoneiicTBytomine IIpu3sHaku peakuuu
BEILECTBA
A) NaCl+AgNOz;— 1) CuOH|+NaCl 2) A) UMHK ¥ coJisiHas Kuciora | 1) BeigeneHue OeCBETHOrO
B) CuSO4+BaCl,— Cul+FeCl, B) xene3o u pacTBoOp ra3a c pe3KHM 3araxom 2)
B) Fe+CuCl— 3) Cu(OH),+NaCl xnopuna meau(Il) BbIIEJIEHHE Ta3a 0e3 IBeTa U
I') NaOH+CuCl,— 4) NaNOs+AgCl B) pactBop cynbarta meau u | 3amaxa
5) CuCl,+BaS04| pacTBOp THAPOKCHIA Kalnusd | 3) BBINAICHUE KPACHOTO
6) Cu|+FeCls I') Mmenp u KoOHII. cepHas ocaka
Kucnora 4) BBINAJICHUE FOTYOO0ro
ocajka
Yacrs C.

13. Muicnennwui sxcnepumenm. Tpebyercs noiayduts ruapokcun xene3a(ll) B pe3yaprare npoBeaeHUs ABYX MOCIEI0BATEIbHBIX peakiuii. Beioepure
HEOOXOIMMEBIE JIUIsl 3TOTO PEaKTHBBI U3 YKCIa TeX, KoTopble Bam npemnoxenst. Fe, HCI, NaOH, H>0O, Cl,



3anmmuTe ypaBHEHHUS IBYX peakiuid. [ peaknnn oOMeHa cocTaBbTe COKpAIIEHHOEe NOHHOE YpaBHEHHE.
14. Kakas macca Menu o0pasyercs Mpu B3auMOJICHCTBHH 2 MOJIb KeJie3a C pacCTBOPOM, coepxkamumM 16r cyibdara meau(1l)?

KounTtposanHast padora mo teme «MeTa/Luibl». 9 KjIacce 2 BapuaHT Yacts A

1.ATOM TUTHA OTIMYAETCS OT MOHA JIUTHS: a)PaJruyCOM YacTHLBI, O) 3apsSA0M sapa, B) YUCIOM MPOTOHOB, I')YHCIOM SJIEKTPOHOB

2.Merain, MpOSBISIONINNA IEPEMEHHYIO CTENeHh OKUCICHUS B COSTMHEHNAX: a)aTFOMIUHAN, 0)0apuii, B)Kene30, T) KaJuii

3.I'pynma nepuoanyecKoil CUCTEMBI XUMUYECKHUX 3JICMEHTOB, B KOTOPOU BCE 3JIEMEHTHI OTHOCATCS K Metaiuiam: a)l , 6)I1, B)IIL, r)IV 4.Psan xumuyeckux
AJIEMEHTOB, PACIIONIOKEHHBIX B TMOPSAIKE YBEITNYCHUS MX aTOMHBIX pagnmycoB: a)K —Na —Li, 6)Al -Na —Mg, B) Li —» Na — K, r) Na — Mg — Be
5.BaneHTHOCTD 3 B COEIMHEHUSAX MOTYT MPOSBIISTH 00a ssemMenTa: a)Be u Ga, 6) Bu C, B) Al u Fe, 1) Ag u Al

6.BemecTBO, KOTOPOE MOXKET BOCCTAHOBUTH MEIh U3 €€ OKCHIIA, - 3TO: a)BOAOPO/, 0)a30T, B)CONISIHAS KACIOTA, T)oKcuA yraepona (IV)

7.PeaktBOM Ha noH Ba®* sBnsercs non: a)Cl™, 6) SO~ B) NOs™ 1) Br

8.Psi1 XMMHUYECKUX 3JIEMEHTOB, PACTIONOKEHHBIX B MOPSAKE YCUIICHUS MeTAIUTMYECKUX cBoicTB: a)Ca —Mg —Be, 6)Na —Mg —Al, B)Al - Mg — Be, 1) Li
— Na—K

9.Mertain, KOTOPBIN HE B3aUMOJICHCTBYET C COJITHOM KUCJIOTOM: a)KaJbIUi, 0) pTYTh, B) LIMHK, T )KEJIE30

10. [Ipu B3amMoAecTBAN KalHs C BOJIOM 0Opa3yeTcs: a) collb U BOJIa, 0) OCHOBaHWE M BOAOPOJI, B) OKCHJT METaJlIa U BOJIOPO/I, T) peakiys He mpoTekaeT HacTs
B

11. YcTaHOBUTE COOTBETCTBUE MEXKITY 12. YcTaHOBUTE COOTBETCTBUE MEXY BEIIECTBAMU,
WCXOJHBIMH BEIECTBAMH U TPOJTYKTAMHU BCTYMAIOIINMHU B XUMUIECKOE B3aUMO/ICHCTBHE U
peaxiuit MIpU3HAKaMU TaHHOW PEaKIINU.
Hcxonurle BemecTsa [IponyKThl peakiuu B3aumogeiicTByromue [IpusHaku peakuu
BEIIleCTBA
A) Na;SO4+BaCl,— 1) CuOH|+NaCl 2) A) pactBop cynbtharta Mmean | 1) BeIgeneHHE OECIIBETHOTO
b) Fe+CuCl,— Cu|+FeCl; U PacTBOp THIPOKCUAA rasa ¢ pe3kuM 3amaxom 2)
B) NaOH+ AICl;— 3) Al(OH)s+NaCl KaJvst BbIJIeJIEHHUE Ta3a 0e3 1BeTa u
I') KCI+AgNOz;— 4) KNOs+AgCl B) xxene3o u pactBop 3amnaxa
5) NaCl+BaS04| xnopuza meau(Il) 3) BBINAJIEHHE KPACHOTO
6) Cul+FeCls B) nmuHK U constHAas KUCIOTa | ocamka
I') Mmenp 1 KOHILI CCpHasi 4) BBITIAJICHUE TOTyO0TO
KHCJIOTa ocajaka
Yacts C.

13. Muicnennoui sxcnepumenm. Tpebyercs noay4uuth ruapokcus sxene3a(lll) B pesynprate npoBeneHus IByX MOCISI0BATEIbHBIX peakinii. Beioepure
HEOOXOIUMBIE JJIsl 3TOTO PEAKTUBHI U3 Yhcia TeX, kotopslie Bam npeanoxensl. Fe, HCl, NaOH, H,0, Cl,. 3anumure ypaBHeHHs ABYX peakiuid. st peakunu
00MEHa COCTaBbTE COKPALIEHHOE HIOHHOE YPaBHEHHUE.

14. Kaxkas macca xene3a oOpa3yeTcs Npu B3aUMOACHCTBUN 3 MOJIb IIMHKA C PaCTBOPOM, cojepkaumM 34r xmopuna sxenesa(l1l)?



JlaGopaTopHbie padoThI

8 kaace TOUKA \‘POCTA
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenusn niamenuy, '

Teopernueckas yacTb: 'opeHNnEe — CI0KHBINA IPOLECC, COMTPOBOXKAAIOIININCS BBIJCICHUEM SHEPTUH, KaK IIPABHIIO, B BULE

TeIUla U cBeTa. Pa3nuyaroT roMoreHHoe ropeHue (Harpumep, npu paboTe ra3oBoi rOpesKn), U TeTEpOreHHOE TOpeHre (Harpumep, TOpeHrue CnupTa u
CYXOro Toproyero). B paccMoTpeHHBIX TpUMepax Mmiiamsi UMeeT CXOAHOe cTpoeHHe. B HEM MOKHO BBIJICIUTh TP YaCTH.

BHyTpeHHMIi KOHYC TEMHOT O I[BeTa (B CiIydae ra30BOM rOpEIKU CHHETO LIBeTa) ¢ Hu3Ko# Temmneparypoii ~ 300—500 °C. 3aeck MpoucxoauT UcriapeHue
U Pa3JIoKEHNE TOPIOYETO BEIECTBA.

Cpennuii BOCCTAaHOBUTENBHBIN KOHYC COCTOUT M3 CMECH BO3/yXa U rOpAILIero rasa. 3/1ech oJ BIusHueM Oosee Bbicokoi TemnepaTtypsl (1500—1800
°C) NpoLyKTHl UCTIAPEHHUS U PA3JI0KEHUS TOPIOYUX BEIIECTB aKTUBHO PEarupyroT ¢ KuciopoaoM. Ecim yacte yriepoaa octaércst cBOOOAHOM, TO ero
MeJbUalIifie YacTHUIlbl PacKaIAIOTCs M MPUIAIOT IUIAMEHU SpPKOE CBEYEeHHEe. JTa 4YacThb IiamMeHu Oorara yrapHbiM razoM CO — CHIIBHBIM
BOCCTaHOBHUTEJIEM, TOITOMY €€ Ha3bIBAIOT BOCCTAaHOBUTENIBbHOM. Touka Hanbosee BEICOKOW TeMITepaTypbl HAXOIUTCS Ha OCTPHE BOCCTAHOBUTEIHHOTO
KOHYyca.

Bremnuit okucanTenbHbli KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKaIOIIYIO I1amMsl. 37ech MO/ BIUSHUEM 3HAYUTEIBHOTO PUTOKA KUCIIOPO/1a
BO3/yXa MPOMCXOAUT IOJHOE OKHucieHue roprodero semectsa 10 CO2 u H20 (npu ropeHHH CyXoro roprouyero Ha OCHOBE YPOTPOIIMHA TAaKXKe
obpasyercs N2). [Ipu a3Tom ocTa€rcst H30BITOK KUCIOPO/1a, KOTOPBINA MPHU BBICOKOM TemImeparype 00aaeT BHICOKOW OKHCIUTEIbHON aKTUBHOCTBIO,
[I03TOMY BHEUIHSS YacTh IJIAMEHU Ha3bIBaeTCA OKUCIUTENbHOW. Vcnonb3yst moaayB BO3AyXa, MOKHO YBEJIUUYUTh TEMIEPATYPy INIAMEHHU.
pakTuyeckas yacth: Llenb ombiTa: U3y4UTh CTPOEHHUE IJIAMEHM, ONPEIEIIUTh TEMIEPATYpPy B Pa3HbIX €ro 30HaX MPHU MCIOIb30BAaHUM Pa3IUYHbIX
MCTOYHUKOB TEILIA .

Ilepeuenv oamyuxos yughposoii n1abopamopuy: NaTIUK TEMIEPATYPbl TEPMOMAPHBIH.



Hononnumenvroe 060pyoosanue: MTATUB C 3AKUMOM; AepKaTelb I IPOOUPOK; CIIUPTOBKA . Mamepuanst
U peakmuebl: CIUPT STUIOBBIN; CyX0e roproyee; cBeya.
Texnuka 6e3onacnocmu.
1. Paborta cBs3aHa C OTKPHITHIM IJITAMEHEM — OEPEruTech 0XKOra.
2 . Tepmomapa mocie U3BJICUECHHUS U3 TNIAMEHH OCTBIBAET HE Cpazy — Oeperurech oxora. 3.B cnupToBKe COAEPIKUTCS TOPIOYAst dKUIKOCTb.
Hucmpykyus k 66inoIHeHUIO:
1 ITonkarounTe BBICOKOTEMIIEPATYPHBIH JaTUUK (TepMonapy) K perucTparopy JaHHbIX (KOMIBIOTEPY). 3aKpenuTe JaTyiK B IITATUBE TaK,
YTOOBI €10 KOHUMK KacaJICsl PUTHIIS CIIUPTOBKH .
2 . Baxrute cnupToBKY. Korna noka3anus craOMIM3UPYIOTCS, 3aMUIINTE 3HAUCHUE TEMIIEPaTyphl Ha cXeMe TiaMeHu (puc. 1).
3.Ilepememaiite qaT4uk TEMIEPaTyphl B CISAYIOIIYIO TOUKY IUIAMEHH B COOTBETCTBUM €O cxeMoil. st aToro ocnabmusiite mydry u
nepemernaiire e€ (BMecTe ¢ JIAKOHW U 1aTYMKOM) B HY>kHOe MecTo. Korja nokazanust ctabuian3upyroTcs, CHOBa 3aHOCUTE 3HAUE€HUE
TEMIIEPATYPbI B COOTBETCTBYIOIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYpPy BO BCEX TOUKAX MJIAMEHU, OTMEUCHHBIX Ha cxeMe . 5 . [loBropuTe neiicTBUS CO CBEUOH U CYyXHUM TOPIOYHM.
6.006parure BHuMaHue! [Ipy M3yuyeHHM CTPOEHUs IUIAMEHHM CYXOr'o roprodero ucroibdyercs 1/4 yacte Tabnetku. Kycodek roprouero
MOMEIIAIOT Ha KEPAaMUYECKYIO TUIUTKY.

Puc. 1. Toukun uzmMepenus TeMIiepaTypsl IJIaMEHU
7 . BHecuTe B I1aMs COMPTOBKH Ha MOJIMUHYTHI IPoOUpKyY. M3BnekuTe mpoOUpKy 13 MIaMeHH U PAaCCMOTPUTE €€ TTOBEPXHOCTb.
8 . IToBTropuTe OmbIT co cBeuoil. Kakoro npera odpazoBaicsa Hanér? YTo 3T0 3a BElecTBO?
Pe3ynbrarsl uzmMepenuit/Habmo1eHni

lcTouHnK Temnepatypa okono ¢putuis Temneparypa B cpenneit Temnepatypa B BepxHell [UTo oOpa3oBanoch Ha
No  |[TEIIIOTHI (Kycouka ropro4ero) YaCTH IIJIAMEHU YacTH [JIaMEHU MOBEPXHOCTH MPOOUPKU
1 CrnupToBKa
2 Caeua
3 Cyxoe roprouee

Buisoowt:

B BBIBOax yKa3aTh, KAKOW MCTOYHUK TEIJIOTHI MPEANOYTUTEIHHO UCTIONB30BaTh B XUMUYECKOM Ta00paTOpU U OYEMY .

KoumponvHuie 6onpocui:

1 . Kakoit uCTOYHUK 1JIaMeHH ObLT UCTIOIB30BaH? 2 . Kakas yacTh miuaMeHu camas ropsiaas?

3 . Jlo xakoil MaKCUMaJIbHOM TeMIlepaTypsl yiaércs nporpeTs Tepmonapy? 4 . Uro ropsuee — HeHTp IUIaMEHU WM Kpas?

5. [loueMy cnupTOBKa TOPUT MOYTH OECI[BETHBIM IIJIAMEHEM, a CBe4Ya — CBETAIUM? MOXKHO JIM MCHOJB30BaTh CBEYH B JIAOOPATOPUU BMECTO
CIIUPTOBOK?

6 . Kakue mpoIyKThl TOPEHHS OJIMHAKOBBI Y CHUPTOBKHU U cBeun? 7 . 3amanue 11 nmoaroroBku k ['MA, BITP



[Tpu HarpeBanuu TBEPABIX BEIIECTB B MPOOUpPKE HEOOXO0AUMO: 1.B35Th MPOOHPKY B PYKH U HArpeBaTh Ty YacTb, TJIE JISKUT BEIECTBO;
2.3aKpenuTh NPOOUPKY B IITATHBE U HArPEBATH TY YaCTb, IJI€ JICKUT BEILIECTBO;
3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO IPOOUPKY, a 3aT€M TY YaCTh, I'JI€ JIGKHUT BEIIECTBO;
4.3aKpenuTh NPOOUPKY B LITATUBE, IPOrPETh BCIO IPOOUPKY, @ 3aTEM Ty YaCTb, I'/I€ JIE)KUT BEILECTBO .
(ITpaBwiIbHBINM OTBET: 4 .)
8.3axanue 1 pa3BUTHs (QyHKIMOHAIBHONW I'PaMOTHOCTH 7
B xHure Maiikia @apanes «Vcrtopust cBe4r» aBTOP ONKUCHIBAET OIBIT, KOTOPHIM OH IEMOHCTPUPOBAI HA CBOUX JICKIUAX. B muiams ;
CBEYHM OH MOMEIAT H30THYTYIO CTEKIITHHYIO TpyOKy. OMH KOHEIl TPyOKH OIyCKacs HealIeKo OT (PUTHIIS, BTOPOM BBIBOIHIICS
Ha HECKOJIBKO CAHTUMETPOB OT IJIaMeHH. Yepe3 HEeKOTOpoe BpeMsl K KOHIY TPYOKH IOJHOCUIIN ropsAiyto Jyunny. [lossisuiocs
IU1aMsi, KOTOPOE CYLIECTBOBAJIO OT/IEJIBHO OT IJIaMeHu cBeul. Kak MOXHO OOBSICHUTB 3TO sIBJIeHUE? -
Otgert: B 3T0i yacTu ruraMeHu MpoucxoauT ucnapenue napaduna. [lapsr mapaduna Ha Bo3ayxe, IpU MOIKUTAHUH, 3aTOPAFOTCA.

Puc. 2. OnsIT ¢ ulaMeHeM cBeuu

. TOUKA \’pocm .
JdeMoHcTpanuoHHbI JKcnepuMenT Ne 1. «Bwidenenue u noznowenue menna — npusHak R XUMUYECKOU

peaxyuu» Teopernueckas yactb. PaboTa npoBoauTcs npu uzydeHuu temsl «llpusHaku XUMHAYECKHX

peakuuii». Belenenye U MoriomeHue TEI0Thl, U3BMEHEHHE OKPACKU pacTBOPOB WIIM BEILECTB, BBIACIICHUE ra3a SBIIAIOTCSA OCHOBHBIMU IIPU3HAKAMU
XUMHUYECKHX peakiuid. Takxke UMeeT CMbICI MOBTOPUTH padOTy IPU BBEIEHUH MOHATHUS «TEMIOBON 3PPEKT peaKkIum .
Hpaktuyeckas yacth. Llenp paboThl: MPOJEMOHCTPUPOBATH BBIIEICHUE U IMOTJIOLIEHUE TEIJa MPU XUMHUYECKHX peakiusx. CBsi3aTh NMOKa3zaHUs

JaTYMKA TEMIIEPATYPHI C OCA3ATEIbHBIMU OLYIIEHUSIMHU.

Ilepeuenv oamuukos yughpoeoii nabopamopuu: 1aTINK TEMIEPATYPHI INIATHHOBBIMH.

Lononnumenvnoe 0b6opyoosanue: 1Ba XuMuueckux crakana (50 mir), mpombIBajIKa ¢ JUCTHIUIMPOBAHHOM BOJOM, CTaKaH /sl CIMBAa OTPaOOTaHHBIX
pacTBOpPOB.

Mamepuanvt u peakmugvl: aTlOMUHUEBAs IPOBOJIOKA WM rpanyisl, 20%-Heli pactBop ruapokcuaa Hatpusd NaOH, 10%-HbIil pacTBOp yKCyCHOMN
kuciotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .Paborats B oukax. 2.TpeOyetcs coOnoaeHne Mep 0€30acHOCTH P paboTe ¢ THAPOKCHUIOM HATpUs U HarpeBaTeJIbHbIMU
npubopamu.

Huempyryus k evinoanenuio: 1.B xumuueckuii crakan Hajeite pactBop menoun NaOH. M3mepbste ero temmneparypy. Ilomecture rpanynsl unn
IIPOBOJIOKY aJTFOMHMHHUS TaK, YTOOBI HaJ HUMH OCTaBajICs clloi kuakoctu. Korna HauHETCs peakius, 00paTuTe BHUMAHNE HIKOJbHUKOB HA BBIIECICHHUE
ra3a u yBeJIMueHHe Temrieparypsl. JKenarenabHo (ecinu peakuus HAET He CIUIIKOM OypHO) MPOUTH IO KIIacCy U AaTh MIKOJIBHUKAM IOTPOraTh CTAaKaH,
YTOOBI YOEIUTHCS, YTO €ro COAEpPKUMOE pa3orpenoch. OTMETbTE MaKCHUMAaJIbHYIO TeMIeparypy pactBopa. [losyuyeHHBIH pe3ysbTaT 3aHECUTE B
Ta0JIHUILy .



2.IIpomoiiTe naTuuk TemMneparypsl BOAoH. B crakaH HaneiTe yKCyCHYIO KUCIOTY Ha 1/3 mo BeIcoTe. M3MephTe €€ Temneparypy.

HebonpimyMu nopuusiMu HachIbTe FHAPOKApOOHAT HATPUS, TOMEIINBAs TaTYUKOM TeMiepaTypbl. OOpaTuTe BHUMaHHUE NIKOJLHUKOB Ha BbIJCIICHUE
rasa - mpu3HaKk XumMuueckout peakuuu. [locMoTpuTte, kak u3meHsieTcs remneparypa. OTMeTbTe MUHUMAIBHYIO TEMIIEpaTypy pactBopa. [lomydeHHbIi
pe3yNbTaT YYCHUKHU 3aHOCAT B Tabnuily.  Pe3ynbTarhl u3aMepeHuil /Habo1eHui

Pearupyromue BemectBa HauanpHas Temneparypa MakcumarnbHas/MUHIMAJIbHAS Beinenenue uiny noryonieHue
pacTBopa TeMIIepaTypa pacTBOpa TETUIOTHI

PacTBop 1mienouun u anroMuHuiA

PaCTBOp yKCYCHOﬁ KHCJIOTBI U COJa

Buvi6oovl: YkazaTh NpU3HAKH XUMHUYECKHX PEAKIIUN.

Konmponvhusie sonpocwi:

1 .ITpuBeauTe mpUMEpPHI PEAKIIUNA, TPOTEKAIOIIUX C BBIICICHUEM TEIUIOTHI.

2 Jlns monydeHust HeraméHo U3BECTH MeJT IMTPOKATMBAIOT MIPH BBICOKOM Temmieparype. K kakoMy THITYy MOYKHO OTHECTH 3Ty PEAKITHIO?

3.3aganue ausa noarotoBku k ' MA, BIIP: Tonbko XuMHUUECKHE SIBJICHUS IEPEUUCIIECHBI B TPYyIIIIE:

1.T'opeHue cBeum, BhINAJEHUE JT0KIEBBIX Kaneilb, KUTIEHUE BOJbI 2.Cxucanue s0J0YHOTO COKa, CKICAHHE MOJIOKA, paCTBOPEHHE MeJia B YKCyce
3.TasiHue cHera, MJIaBJI€HUE CBUHILIA, IPOTyXaHue KypuHoro saina 4.00pa3oBaHue TyMaHa, rOpeHne OEHTralbCKOM CBEYH, FOPEHNE IPUPOJHOIO Ta3a

TOUKA \!pocm

.IleMOHCTpaIII/[OHHblﬁ IKCIICPUMEHT Ne 2. «Pasznoscenue 600bt dJIeEKmpudecCKum moKom»
TeopeTnyeckas 4acThb. Hepez[ HadyajJioM pa6OTI:>I CJICeaycCT O6CY,Z[I/ITB CO MIKOJIbHUKAMH BOIIPOC: MMPOCTBIM HJIM CJIOKHBIM BCHICCTBOM ABJIACTCA BOJA.
Ilocme BBIIBMIKCHHUA YHAIIUMHUCA PA3JIMYHBIX TUIIOTE3 YUUTCIIb MIPOCUT NMPEAJIOKNUTE BAPpUAHTHBI UX BKCHepHMeHTaHBHOfI ITPOBEPKH.

OObIYHO JAHHBIA OMNBIT PEKOMEHIYIOT NpoBOAMTH B mpubOope [opmaHa, YCTpOMCTBO KOTOPOTrO SIBISETCS JOCTAaTOYHO CIIOKHBIM JIJIst
BOCHMHKJIACCHUKOB. YJ00Hee ero MmpoBOAUTH B MpUOOpE NJsl OMBITOB C AJIEKTPUUYECKUM TOKOM, MCIONB3Yysl B KadecTBe diekTponuta 10%-Hblil
pacTBOp TUAPOKCHIA HATPUS U CTAJIbHBIE (JTydllle HUKEJIEBbIE) 3JIeKTPoibl. Bo n30exaHue BCrieHUBaHUS pacTBOpA MPH JJEMOHCTPALIUHU K 3JIEKTPOIUTY
ciefyeT 100aBUTh ITHIIOBBIHN criupT (Ha 4 00bEMa pacTBopa 31ekTponuTa 1 006EM 95%-Horo pacTBOpa CriupTa) .

[TpakTrueckas yactb. Llenb paboThl: chopMUpoBaTh MPEICTaBICHUS y yUalIUXcs 00 aHAIN3€ CIOKHBIX BEIIECTB U M3MEHEHUU MOJIEKYJ CIIOKHBIX
BEIIECTB B X0J1€ XUMUYECKUX peaKLUil.

Hononnumenvnoe 060pyodosanue: TpUOOP IS OTBITOB C ANMEKTPUUECKUM TOKOM; UCTOYHUK MMOCTOSTHHOTO TOKA: MTPOOUPKH - 2 IIT., TPOHYMEPOBAHHBIE;
JYyYUHKa; CIUPTOBKA; MPOOKU — 2 1T, MUHLET .

Mamepuanvt u peakmugol: CnAPT 3TUIOBBIN, 10%-HBII pacTBOP MIETOYH.

Texnuka b6ezonacnocmu: PabotaTth B oukax. TpeOyroTcs crieruanbHbie Mephbl 0€30IMaCHOCTH TIPH pabOTe ¢ TUAPOKCHIOM HATPHS .

Unempyryus x evinoanenuro: 1.3amoIHATE AMEKTPOIUTHIECKYIO BAHHY U IEMOHCTPAIIMOHHEIE TPOOUPKH PACTBOPOM SJICKTPOIHUTA 3apaHee, 10 ypOKa.
2.IIponeMoHCTpUPYHTE PUOOP YUIAIIUMCS, OOBSICHUTE €r0 YCTPOMCTBO M BKIFOYHTE MOCTOSHHBINA AJIEKTPUIECCKUI TOK.



3.HaOnromaeTcst BeIgeIEHHE Ta30B HA 3JIEKTPoAax npudopa. OOpaTuTe BHUMAaHUE YUALIUXCS HA TO, YTO OJUH U3 ra30B BBIACISACTCS MHTEHCUBHEH U
3aHMMAaeT B JIBa pa3a 0oJbIINi 00BEM 110 CPABHEHHIO CO BTOPHIM Ta30M.

4.006cynute HaOIIOAaeMble TPU3HAKK XUMHUECKON PEaKIUH, CeTaiTe MPEIIOJIOKEHUS O TOM, B KaKHX MTPOOUPKAX HAXOATCS KHCIOPO.I U BOZOPOI.
DNEKTPOIN3 IPEKPaTUTE, KOT/Ia B MPOOUpPKaX HAOEPETCS OKOI0 6 MIT BOJIOPOAA U 3 MJI KUCIOPOJa .

5.00pature BHUMaHUE Ha Pa3IU4Hble 00BEMBI COOpaHHBIX Ta30B. [IpOOMPKH TUIOTHO 3aKpOHTE MPOOKaMH MOJ CJIOEM 3JeKTponuTa. Tieroriei
JYYUHON OIpeNeNuTe HAIWYHE KHCIOpOJaa B MPOOHMpPKE, TOpsIieil JTydnHON MmoJgokrute Bogopond. IlpemnoxkuTe yyammmcsi 3aHECTH pe3yIbTaThl
HaOJro1eHni B TaOIUILy. PesynbraTsl HaOMIOICHMIA

Howmep npobupku O0béMm rasza HazBanue raza

1

2

Bv1600v1: OTpa3uTh, 4TO IPOUCXOIUT C MOJIEKYJIAMHU CJIOKHBIX BELIECTB B X0€ XMMUYECKON peaKIuHy.

Konmponvnvie 6onpocwi: 1. M0HO 11 110 BHEIIHEMY BUAY OTJIIMYMTH I'a3 BOAOPOJ OT ra3a kuciaopoaa? 2 .Kakue yacTULbl COXPaHSAIOTCS B X0J1€
NPOTEKAHUS PEaKLMU Pa3I0oKeHUs BOJIbI, a Kakue paspymatotcs? 3 .Kak qoka3ars, 4To B COCTaBe caxapa COJepKaTcsi aTOMBbI yriepojia?

4 3ananue ang noarotoBku k ['A, BIIP. Ilpu coOupanuu ra3oB UCMONb3YIOT MPUOOPHI, IpeACTaBIeHHbIE HA pUcyHKe. C MOMOIIBIO, KAKUX U3
yKa3aHHBIX PUOOPOB MOKHO coOnpath Boopoa? OOOCHYITE CBOI OTBET, UCXO/Isl U3 CBOMCTB JaHHOTO Ta3za. Puc. 7. [Ipubops! 1ys coOupanust
ra3os

(A) (B)

(B)
/ i
r— § F }

TOUKA \!pocm

JeMoHCTpanMOHHBIH 3KcnepuMeHT Ne 3. «3aKOH COXpaHeHHsI MACChl BelIeCTB»

Teopernueckas yactb. [Ipy u3yueHun 1aHHOM TeMBI LieJecoo0pa3Ho co3/1aTh MPOOIEMHYIO CUTYAIHIO, JUIsl pa3pelieHus

KOTOPOH ydaluecs BBIABUIAlOT THIOTE3bI, TPEOYIOIME 3KCIEPUMEHTAIbHONW MpoBepkH. [Ipu 00CyX IeHUN MpeAOKEHHBIX BapUAHTOB NPOBEPKU
BBIJIBUHYTBIX THIIOTE3 BOCBMHUKIIACCHUKH MPEJIAaraloT pa3inyHble BAPHAHTHl KOHCTPYKLUHU MPUOOPOB, T.€. MPOSBIIAIOT TBOPUYECKYIO aKTUBHOCTh, B
X0JIe KOTOPOH MPOUCXOAUT IEPEOCMBICIEHNE TPUOOPETAEMBIX 3HAHU.



Ha ypoke ywammuecs y3Hator o padorax M. B. JlomonocoBa u A. JlaByas3be, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA COXPAaHEHHUS MAacCChl BEIIECTB,
bopMyIHPYIOT 3aKOH, TPUXOJIAT K BBIBOJY, YTO Macca BEIIECTB B XOJ€ PEaKlMu J0KHA OCTaBaThCs MOCTOSTHHOU. J[0OMBIINCH TOHUMAHUS JAHHOTO
Te3HUCa, YYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

[pakTudeckas yacTb. Llens pabOTHI: SKCIEPUMEHTAIBHO JI0KA3aTh 3aKOH COXPAHCHHSI MACChl BEIIECTB .

Hononnumenvrnoe 060pyoosaHue: BECbl TEXHOXUMHUECKUE UITH 3JICKTPOHHBIC; CBeUa; KOJI0A IIOCKOOHHAs 250 MIT; JTOKKA JUIs COKUTaHUS BEIIECTB.
Mamepuanvt u peakmugul. CBeva.

Texnuxa 6e3onacrocmu: BBIIOTHATH TPEOOBAHUS ITPU PaOOTE C OTKPHITHIM IIJIAMEHEM.

Huempykyus x evinonnenuro. Ha pbluaXHBIX WM 3JEKTPOHHBIX BECAX YPABHOBELIMBACTCS CBEYa, a 3aTEM YUMTEIb 3aXHUraer e€. Yyaluecs
HaOJII0JIAI0T, YTO B T€UEHHE ~] MMH paBHOBECHE BECOB HAPYILAETCs, YalllKa C ropsIIei cBeUol MOAHUMAETCs BBEPX. Y YalllUMCs 3a/1at0TCS BOIIPOCHL:
«Kak M0oxHO 00bacHUTB HaOMo1aeMblid GpakT? Kak 3TOT (hakT cornacyercs ¢ 3akOHOM coXpaHeHHs Macchl BemecTB?» OOcy kIeHue JaHHBIX BOIIPOCOB
IPUBOJUT YUaIIUXCsl K MBICJIM O TOM, YTO 3KCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKLHUIO TPUOOpA.

VYuurens 3apaHee JOHKEH MOATOTOBUTH KOJIOY TOCTATOYHO OOJBIIOr0 00bEMa C XOPOIIO MOAOTHAHHON MTPOOKOI, B KOTOPYIO BCTABIIEHA JIOXKEUKA.

B noxeuke 3akperuisercs cBeya. Bech mpubop B cOope 3apaHee ypaBHOBemmBaeTcsa Ha Becax (puc. 8) . Korma

yUaIuecs MPUXOIAT K BBIBOAY, YTO OTIBIT CIEAYET IPOBOIUTH B 3aKPBITOM NMPUOOPE, yUUTENh JOCTAET BECH C KOJIOOH, =g e
32)KUTAeT CBEUY, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY U MJIOTHO 3aKphIBAaET. YUaliuecs BUIAT, 4TO paBHOBECHE

BECOB HE HApYLIAETCsl B X0JI€ BCEr0 IKCIEPUMEHTA .

Puc. 8. [IpuGop a7 1eMOHCTpAIK 3aKOHA COXPAHEHUS MAaCcChl BEIIECTB

BeiBOABI:
B BBIBOaX HEOOXOAMMO OTPA3UTh TE3UC, UTO MACCa BEIIECTB MPH MPOTEKAHUH XMMHYECKON peaKIMi COXpaHseTCs .

Konmponvnvie sonpocuwi:

3anmanus As pa3BUTUS QYHKIIMOHATHHONW TPAMOTHOCTH

1.ITpu ropenun apoB ocTa€res 307a. Macca 3016l MEHBIIIE MacChl B3ATHIX JUIS CKUTAHUS JpoB. Kak MOXKHO 00BSCHUTH 3TOT (PakT?

2.J1st mpUrOTOBIEHHSI MSICHOTO OyJThOHA TOBAp B35 Kycok msica maccod 1 kr . [Tocnme Bapku kycok msica cran BecuTh 800 r . [louemy macca
N3MEHMIACh?



TOUKA \!pocm

JdemMoHcTpanuoHHBIH 3kciepuMeHT Ne 4. «OnpeesieHne cOCTaBa BO31yXay Teoperuueckas
yacth. [lepen mpoBeneHHMEM O3KCHEPUMEHTA Yy4allUMCS HEOOXOIUMO OOBSICHUTH YCTPONCTBO MPHUOOpa, YTO O3HAYAIOT JENEeHUs. Takxke
HE00X0UMO yOeTUTHCS, YTO MPOoOKa Mpudopa repMETHYHO 3aKPBIBAET COCY.

[IpakTHdeckas 4acTh. ]_[CJ'IB pa6OTBII OKCIICPUMEHTAJIBHO OIIPCACINTD O6’béMHy1-O J0JIFO KHCJIOpOJa B BO3YXC .

Hononnumenvroe 06opyoosanue: IpuodOp A ONpeAeTIeHUs COCTaBa BO3yXa, IITaTUB, CIIMPTOBKA, CTEKIISTHHAS TaJI0YKa, TyYHHA, CTaKaH C BOAOH.
Mamepuanwt u peaxmuewt: KpacHbIit Gpochop.

Texnuxa 6ezonacrocmu: C OCTOPOKHOCTBIO 00paIaTbcst ¢ ropsimumM GochopoM. Hucmpyrkyus

K 8bINOJIHEHUIO"

1 .Kpucrammm3arop HanoJ0OBHHY 3aIl0JIHATE BOI0W. Ha moBepxHOCTh BOMIBI moMecTHTE (hapdopoByro damky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paruTe BHUMaHUE Ha HE0OX0IUMOE YCIIOBUE IKCIIEPUMEHTA — BIaXKHBIN Pocdop ncnosb3oBath Henb3si! Docdopa T0HKHO OBITH B3STO OOJIBIIIE,
yeM TpeOyeTcs 7S CBSA3BIBAHUS BCETO KUCIOPO/a, HAXOISAIIErocs B COCY/Ie.

3.0t1kpoiite mpoOKy Mpudopa U MOMECTUTE KOJOKOJ B KPUCTAUIM3aTOp C BOAOM. [lorpy3uTe KOJIOKOJI B BOJy HACTOJBKO, YTOOBI YPOBEHBH BOJIBI
COBMaJiaj] C HIXKHUM JIeJIeHHeM KoJiokona. [1pu aTom HIKHUN Kpaill KOJIOKOJa He I0JKEH JOXOIUTh J0 THA KpucTayu3aTopa . s 3Toro Koaokomi
3aKpenuTe B MITATUBE WM MOMECTUTE HA JTHO KPUCTAIN3aTOPA IBE CTEKIISTHHBIC TTAIOUKH .

4.CunbHO pa3orpeB KOHEL CTEKISTHHON NMaJ0oUKH, OITyCTUTE €€ B KOJIOKOJI U ookruTe pocop. Kak Tonbko pochop 3aropencs, OpICTpO U3BIEKUTE
NAJIOYKY U 3aKpoiiTe KoJoKoJ mpookoi. Konokoun 3anonHsiercs rycTeiM ONbIM IBIMOM, COCTOSIIIUM U3 yacTH4YeK (pochOpHOro aHruaApua.

5.IIpu ropernn ¢ocdopa 00bEM BO3IyXa BHYTPH KOJIOKOJA BHAYaje OT HarpeBaHHWs HEMHOTO YBEIMYHMBAETCS, a YPOBEHb BOJbI B KOJIOKOJE
noHwkaetrcst . [lo mepe pacxofoBaHMs KHCIOpoJa IUlaMsi MOCTENEHHO racHeT. benwiii docdopHblil anruapuy pactBopsiercss B Boae . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE IOBBIMIAeTCs . B kpucTamimsarop goneite BOJbI B
TakoM 00beMe, YTOOBI BHYTPU U CHAPYKU KOJOKOJIA YPOBHU OBUTH OJMHAKOBHI M COBIAAANN CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiTe MPUOOP M TIPH MMOMOIIH TOPSIICH JIyYHHBI YOSAUTECh B TOM, UTO OCTABIIMIACS B KOJIOKOJIE Ta3 HE MOJACP)KUBAET ropeHus. Pe3ynpraTsl
HaOIIOAEHUH

Yucno nenenuit B mpubope, 3armoiHeHHbIX Yucno nenenuit B npudope,
BO3YXOM (10 IPOBE/ICHUS PEaKI1H) 3aIl0JIHEHHBIX ra3aMHu (1ocie Kakoii ra3 npopearuposain?
IIPOBE/ICHUS PEaKIUH)

BriBoabI:

B BbIBO#Ax yka3aTh coAepaHUe KUCIOpoAa B Bo3yxe (B %).

KonTtponsnsie Bompocs!: 1.Kakoii ra3z pacxoayercs npu cxxuranuu gocpopa B Bozayxe? 2.Kakoit 006éM kucnopona B Bozayxe? CKOIBKO 3TO
coctapisieT B porieHTax? 3.I1louemy st mpoBeneHus SKcnepumMenTa 0epyT u30bITok docdopa? 4.Kakoii ra3 ocTayics B KOJIOKOJIE TTOCIIe
cropanus pochopa? 5.3aganus gy moaroroBku k [ MA, BITP YkaxwuTte, B Kakyro rpymiry BXOISIT BEIIECTBA, 3arPSA3HSIONINE BO3AYX:



1.BOJIIHOM TIap, YIVIEKUCIIBIN Ta3; 2.CEpHUCTHIN T'a3, OKCUIBI a30Ta; 3.KUCIOPO/, a30T; 4.T€UN, KUCIOPO

TOUKA \!pocm

9 kJyacc
JdemoncTpanuonnsblii sxciepuMenT Ne 1. «TemnoBoii 3¢ ¢ ekt pacTBOpeHus BelleCTB B BOJIe»
TeODeTI/I‘{eCKaﬂ 4acCTh. PaCTBOpeHI/Ie BCHICCTB IIPCACTABIISICT co0OM CIIOKHOE (I)I/ISI/IKO-XI/IMI/I‘IGCKOG SABJICHUC, 3aBUCAIICC OT ITPHUPOIAbI paCTBOpéHHOFO

BEIIECTBA U PACTBOPUTEIS, OT TEMIEPATyphl U KOHIIEHTPALIMU 00pa3yIOIIerocs pacTBopa.

[Ipn pacTBOpeHHH KPUCTAJUIMUECKUX BEHICCTB B BOJE IPOHWCXOMAT TPH OCHOBHBIX Tporiecca. 1.Paspymienue kpucramndeckoi peméTku
pPacTBOPSIEMOTO BEIECTBA — DHJIOTEPMUYECKUIT mpoI1iecc.

2.I'mppatanus, T.e. B3aUMOJEHCTBHE YacTUll (MOHOB MJIM MOJIEKYJI) PaCTBOPSIEMOTO BEIIECTBA C MOJIEKYJIaMU BOJIBI — 3K30TEPMUYECKHII po1iece .
3.IlepeHoc ruApaTUPOBAHHBIX YACTHUI] OT IPAHUIIBI KPUCTAILI-PACTBOP B 00K 00BEM pacTBOPa, ITOT MPOLIECC HE COMPOBOKAAECTCS HU BBIJCIICHUEM,
HU TIOTJIOIICHUEM TETUIOTHI.

B 3aBucumocTH oT TOrO, TEIIOBOM 3(DHEKT KAKOro M3 JABYX IMPOIECCOB (pa3pyllieHne KpUCTalla WM TUIpaTalisl 4YacTHIl) Mpeodianaer, oomuii
TEII0BOM 3PPEKT pacTBOPEHHUS MOKET OBITh BETMUYNHON MOJIOKUTEIHLHON WM OTPUIIATENBHOM.

[Ipaktrueckas 4actb. [lens pabomul: ONPEeNEeTUTh TEIUIOBOU (D PEKT pacCTBOPEHUSI CEPHOM KUCTOTHI, THAPOKCH/IA HATPHUS U HUTPATa aMMOHUS .

Ilepeuensy oamuukoe yughposoii rabopamopuu: NATINK TEMIEPATYPhl MJIATUHOBBIH .

HononnumenvHoe obopyoosanue: ctakad Ha 150 M — 3 IIT.; CTEKJISIHHAS MTAaJIOYKa; MTPOMBIBAJIKA; MEpHAs MPOoOUpKa; mmaTensb — 2 1T .
Mamepuanst u peaxmugvl: cepHasi KUCI0Ta (KOHII .); TUAPOKCUI HATPHUS KPUCTATUIMYECKUI; HUTPAT aMMOHUS .

Texnuxa 6ezonacrnocmu: 1.CepHas KUCIIOTa U THAPOKCH] HATPUS SBIISIOTCS arpeCCUBHBIME BellecTBaMu. HeoOXxoanumo octeperatsesi X MonajaaHus
Ha KOXY U ofexy. 2.bepeus riaza! 3.HeoOxoqumo mOMHUTE MpaBuiio pa3BeneHus: kuciot. 4.Ha pabouem MecTe AOKHBI ObITH HEUTPATU3YIOLIHIE
cpenctsa: 2%-Hble pacTBOPHI TUAPOKapOOHATa HATPUS U YKCYCHON KUCIIOTHI.

Huempyxyus k 6b1noaHeHuio:.

1.B niepBbiii crakan HaneiTe S0 mut Boabl. 2.C MOMOIIBIO TaTYMKA OMPEAETUTE €€ TEMIEPATYpPy.

3.01mepbTe 10 MJT KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEUIEHHO, IPU MEPEMEIIMBAHUM PAaCTBOpa CTEKJISHHON MaJIOYKON BIMBAWTE CEPHYIO
kucnoty. OOparure BHUMaHUE Ha MOPSJAOK CMENIMBAHHS BOJBI U CEpHON KucCioThl! CreanTe 3a M3MEHEHHEM TeMIEpaTyphbl MPU PACTBOPEHUU
kucnoTel. Hanbomnee BrIcOKOE MOKa3aHUE TEMIEPATyphl 3aHeCUTe B TabauIly. JlaTyuk TIIATEILHO MPOMOITE BOAOH.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJIO 8 T TBEPJIOTO MOPOIIKA TMApOKcuaa HaTpus v Bienlte 50 M Boabl. OMycTUTE JATYMK TEMIIEpaTypbl U
nepemMeniaiTe pactBop. OTMEThTE CaMO€ BBICOKOE 3HAYCHHUE TEMITEPATYpPHhI. TIIaTeIbHO MPOMOMTE TATYUK BOJIOM.

5.B Tpetnii crakaH HACHIIBTE 15 I MEIKOKPUCTAUIMYECKOTO HUTpaTa aMMOHUs 1 mipwiieite SO mi1 Boabl. OMyCTUTE AaTUYMK TEMIIEPATyPhl U OBICTPO
nepemeniaiite pacteop. Hanbosee Hu3Kkoe 3HAaUCHHUE TEMIIEPATyPhl 3aHECUTE B TaONIUIly. Pe3ybTaThl H3MepeHU/Ha0MI0AeHII

Uccnenyemas cucrema JuctummpoBaHHas BoJia Bona + H2S504 Bonma + NaOH Bopga + NH4NOs




Temneparypa, °C ‘
Buisoowi:

OTtpa3uthb, kakoii TernoBoil apdexT npeobiaanaeT Npu pacCTBOPEHUH B BOJE CEPHON KUCIOThI, HUTPATa aMMOHHUS, THIPOKCH1a HATPUSL.
Koumponvnvie sonpocswi:

I.OGBHCHHTG, Imo4yeMy I1ipu paCTBOPCHUU OAHUX BCIICCTB B BOJAC BBIACIIACTCS TCIIOTA, APYTHUX — MOIJIOIIACTCA.
2 Ilpennonoxure TEII0BOM AP QEKT mpolecca pacTBOPEHHS B BOAE THAPOKCH/IA KAITHSL.



TOUKA \!pocm

IIpakTyeckas padora Ne 1. D1eKTPOJIUTHI U HEAJIEKTPOJIHUTHI

Teopernueckas yactb. [Ipu pacTBOpeHHH B BOJI€ MOHHBIX COCIUHEHHM MOJSPHBIE MOJEKYJbI BOABI OKPYXAIOT (COJIbBATUPYIOT) 3aps’KEHHbBIC HMOHBI,
NEepeBOsl UX B pacTBOpP. MOJEKyJIsIpHbIe COCIUHEHHS COJIbBATHPYIOTCS, HO HE pachajaloTcs Ha MOHBI . B mepBom ciydae pacTBOp IPOBOAUT
JIEKTPUYECKUI TOK, BO BTOPOM HET .

OHpCI[CJ'H/ITI) IMPUHAJJIC)KHOCTh BCIICCTBA HMJIM PACTBOpa BCIICCTBA K JJICKTPOJJHUTAM MOXHO IIPHU IIOMOIIWM HM3MCPCHHUA ISJICKTPOIIPOBOAHOCTH. Ecmm
QJICKTPOIIPOBOJAHOCTL BCJIMKA, TO I/ICCJIG,I[yeMBIﬁ 00BEKT — QJICKTPOJIHUT. Ecau 3nauenue QJICKTPOIIPOBOAHOCTU MCHBIIIC 20 MKCM/CM, TO 9TO HEAJICKTPOJIUT

IIpakTryeckas 4acThb.

Llenv pabomul: onpenenuTb NPUHAUICKHOCTD BEIIECTB, CMECEH BEIIECTB M paCTBOPOB BEILECTB K 3JIEKTPOJUTAM U HEIIEKTPOIUTAM .

Ilepeuens 0amuuxos yughpoesoii n1abopamopuu: NaTINK IEKTPONPOBOAHOCTH . JlonoTHUTEIBHOE 000pY/I0BaHUE: CTaKaHbl Ha 50 MII; IITATUB C 3aKUMOM;
npoMbIBaJIKa . Marepuainbl U peaKTUBBL: TUCTUUTUPOBAHHAA BOAa; 1Mo 20 MJI STHIIOBOTO CHUpTa, OCH3WHA, KEPOCHHA; 5%-HOr0 pacTBOpa caxapo3bl,
pactBopa crmpta (1:1), 5%-Horo pactBopa xnopuaa HaTpusi; 5%-HOro pacTBoOpa XJI0pOBOI0POa; 5%-HOro pacTBOpa rHIPOKCHIA HATPHSL, TIOBAPCHHAS
couib (TBEpHas), caxap (TBEPIBIN) .

Texnuxa 6esonacnocmu: Ilpu paboTre ¢ rOpIOYUMU )KUJIKOCTSAMU (CIIUPT, OEH3UH, KEPOCUH) BOJIM3U HE JOJIKHO OBITH OTKPBITOTO OTHS.

Hncempykyus k 661noHeHUIo:

1.B crakaH momecTUTE NOBAPEHHYIO COJIb U OIIyCTUTE B CTaKaH JATYMK DJIEKTPOIPOBOAHOCTH . [IpOBOAMT 11 CONB 2IEKTPUUECKUI TOK?
2.AHaJOrM4HbIE IEHCTBUS IPOBEIUTE € caxapo3oi . 3 . B crakan HaneiTe 20 M MccaeayeMoro pacTBopa.

4.0mycTuTe B HErO JAaTYMK 3JIEKTPONPOBOJHOCTH, 3aKpPEIUIEHHBIM B janke mTaruBa. HaOmrogaiite 3a M3MEHEHHEM 3HAYEHUS 3JIEKTPOIPOBOAHOCTH.
Korna nokazanus naTunka nepectanyT U3MEHAThCS, 3alUIINTE €ro 3HaUeHUe B TaOJHILY .

5.06parute BHUMaHue! J[aT4MK 1Mocie KakJJoro OMbITa TIIATEIbHO MPOMBIBAETCS BO/IOH. 6.3aTeM AaTUMK OMYCTHUTE B CIEAYIOIIUNA PacTBOP .

AHaJIOrMYHbIE TEHCTBUS IPOAEIANTE CO BCEMH PACTBOPAMHU. PesynbpraTsl uzMepenuii
Ne onbiTa| HazBanue BenecTBa, pacTBopa | 3Ha4eHUE SIEKTPONPOBOAHOCTH, MKCM/CM DNEKTPOIUT WU HEDJEKTPOIIUT
1
2

KOHmpOJleble eonpocol.

1.06pa1ua10T BHUMAHHC, YTO HU JUCTUJUIMPOBAHHAA BOJa, HU TBéleaH COJIb HC IMPOBOJAT DJICKTPUICCKOI'0 TOKaA. TeM He MeHee pacTBOp COJIX B BOJC
IMpoOBOAUT BHeKTpI/I‘-ICCKI/Iﬁ TOK. ITO 3HAYUT, 4YTO B PACTBOPC OTKYHA-TO MOABJIAIOTCA IMOABUKHBIC 3apsa/Ibl. IIogx »To Ha6JIIOIleHI/IC BBOJAT OIIPCACIICHUC
OJICKTPOJUTA U MEXAHNU3M BHGKTpOHHTH‘{eCKOﬁ JUCCOoManu.



2 . Beerna 11 BOJIHbIE pacTBOPBI BEIIECTB IIPOBOASAT deKTpuueckuil Tok? He Bceraa, T.€. HEKOTOpbIE BELIECTBA HE AAIOT HOHOB IIPU PACTBOPEHUHU . ITO
— BEIIECTBA C MOJICKYJISIPHON KPUCTAJUTMYECKOU PEIIETKOM. 3.3ananus ms noarotoBku k ['MA, BITP A) K xopo1io pacTBOPUMBIM 3JIEKTPOIUTaM
OTHOCSITCSL:

l.runpokcun 6apus; 2.¢pochat maraus; 3.cynspun meau(ll); 4. xapOonat kanbuus. b) DnexTpudeckuii TOK IPOBOIUT:

1.pacTBOp 3TUIIOBOTO CIIUPTA; 2.pacTBOP MIMILIEPUHA; 3.pacTBOP TIIIOKO3bI; 4.pacTBOpP IrHipokcuia Kanbuus. JlabopaTopHslii TOUKA \‘POCTA
onbIT Ne 1. «BiiusiHMe pacTBOPHUTEJISl HA TN CCOIUAIUIO» v
Teopernueckas yacTb. Bo MHOruX Xjopujgax mepexoJHbIX METAJUIOB CBSI3W MMEIOT B 3HAUUTEIHHOW Mepe KOBAJIEHTHBIN

xapakTtep . ManonosisipHble pacCTBOPUTENH (CIIUPT WUIIU alIETOH) COJIbBATUPYIOT MOJIEKYJIBI LeuKoM. [Ipu no06aBieHnr BoIbl OHA COJIBBATUPYET MOHBI,
BbI3BIBAs AJIEKTPOJIUTUUECKYIO TUCCOLMALIMIO . L[BET pacTBOpa mpu 3TOM U3MEHSETCSI, a JIEKTPOIPOBOJIHOCTh PE3KO BO3PACTAET .

[TpakTryeckas yacTb. Llenab paboThl: chopMupoBaTH MPEACTABICHUE O POJIM PACTBOPUTEINS B AIEKTPOIUTUYECKON TUCCOIIUAIIH.

Iepeuenv oamuuxos yughposotl 1abopamopuu: TaTIUK SIEKTPOIIPOBOIHOCTH .

HononnumenvHoe obopyoosanue: TBa BBICOKUX XUMUYECKUX cTakaHa (50 mi1); CTeKIIIHHAs MalovKa.

Mamepuanst u peaxmugwt: CuCl2 6e3BoAHBIIN (MMeeT KOpUYHEeBBIN 1BET . [lomyyatoT, HarpeBast KpUCTAJUIOTHIPAT B YAIIKe JAJISl BHIApUBAHUS . XPaHAT
B IUIOTHO 3aKPbITOM COCY/I€E); alleTOH WM CIIUPT .

Texnuka 6ezonachocmu: 1 . CupT U alleTOH — Toproyne BeniecTBa. He rcmonb30BaTh OTKphITOE Mu1aMst. CriennanbHble Mephl 0€301MacHOCTH IpH padoTe
C TOPIOYUMH KUJKOCTSIMU. M30erath monaganus cojaeil Meau Ha KOXKY U OJEKIY, TaK KaKk OHU S0BUTHL. 2 . [Ipu monajganuu CMbITh XOJIOJHOW BOJOU
0e3 MbLia.

Hucempykyus k blnoanenuio:.

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3BoaHOTO Xnopuaa meau (II) CuCl2 u Haneiite ~25 M1 ciupTa WK aleToHa .

2.PacTBOpHUTE BEUIECTBO, IEPEMENINBAsA COAECPKUMOE CTaKaHa CTEKIITHHOM Nanoykoi. Eciiu pacTBOPUTH COJb MOTHOCTBIO HE YJIAETCs, AKKYPATHO CIeTe
IIOJIYYEHHBIN pacTBOP B IPYTOM CTaKaH.

3.Ilorpy3uTte B pacTBOp IIyH JaTYMKA SJIEKTPOIIPOBOAHOCTH M U3MEPHTE AIEKTPONPOBOIHOCTD .

4.00patute BHUMaHUeE Ha 11BeT pacTBopa. [Ipunelite k pactBopy 25 mi Bogsl. [lepemernaiite, oOpatuTe BHUMaHUE Ha U3MEHEHHUE OKPACKH.

5.M3MepbTe 3NIEKTPONPOBOIHOCTD MOTYYEHHOTO pacTBopa . Pe3ynbrarsl

W3MEPECHHI/HAOTIOICHH I

BemectBo DNEeKTPOMPOBOAHOCTh B CIIUPTE (aLIETOHE) [  DIEKTPONPOBOAHOCTH MOCIE JOOABICHHS BOJIBI

Xnopua meau (II)

Bv16oowi: OTpa3zuTh BIUSHUE PACTBOPUTEIIS HA 3JIEKTPONPOBOJHOCTD COJIH.



Konmponvnsie 6onpocer: 1.0 4éM CBUAETENBCTBYET POCT 3JIEKTPOIPOBOJHOCTH COJNIM MHpH jao0OaBiaeHUU Boabl? 2 . [louemy
u3MeHseTcs 1uBeT pactBopa? 3 . Kak BiusieT npupoa pacTBOPUTEIIS Ha AJIEKTPOIUTUYECKYIO THCCOLMALINIO?

TOUYKA \!pocm
JladopaTopHblii onbIT Ne 2. «CHJbHBIE U ¢J1a0ble 3JIEKTPOJIUTHD)

Teopernueckas 4acTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEIIECTBA, pacHaJarolivecs Ha MOHBI BCIEACTBUE AIIEKTPOIUTUUECKON Arcconrauu. PacTBOpsI

AJIEKTPOJIUTOB SIBJISIOTCSI TPOBOJHUKAMH BTOPOTO POJIa, TaK KaK MPOBOMAT IEKTPUUECKUIN TOK 3a CUET MOHOB. [10 CTOCOOHOCTH K AJIEKTPOJIM THUECKOM
JUCCOLIMAIIMU SJIEKTPOJIUTHI YCIOBHO Pa3/eisiOT Ha CHUIIbHBIE U cia0ble. CUJIbHBIC 3JIEKTPOIUTHI IPAKTUUECKU TTOTHOCTHIO JUCCOLMUPOBAHBI Ha MOHBI B
pa3z0aBiIeHHBIX pacTBOpax . K HUM OTHOCSITCSI MHOTHE HEOPTAaHUYECKUE COJIM, HEKOTOPBIE KUCIOTHI U menodn . Cradble 3JIeKTPO- JUTHI JIUITh YACTUIHO
JTUCCOLIMMPOBAHBI HA MOHBI, KOTOPbIE HAaXOASTCS B TUHAMHYECKOM PAaBHOBECHH C HEAMCCOIMUPOBAHHBIMH MoJieKynaMmu . K cmabbiM anekTponuram
OTHOCSITCSI MHOTHE OPTaHUYECKUE KUCJIOTHI 1 OCHOBAHUA .

[Ipaktrueckas 4yactb. [lenv pabomwi: ONPENENUTh, SBISIOTCS JU BBIJIAHHBIC BEIIECTBA CHJIBHBIMU WJIM CJIA0BIMH 3JIEKTPOJIUTAMH Ha OCHOBAHHH

U3MEPEHHS SJIEKTPOIIPOBOAHOCTH X PACTBOPOB .

Ilepeuenv oamuuxos yughposoti 1abopamopuu: TaTIUK JIEKTPOIPOBOTHOCTH .

Jlonoanumenvhoe 060pyodosanue: TPU XUMUIECKUX cTakaHa (25—50 mir), mpoMbIBajKa C TUCTHILTUPOBAHHOMN BOJION .

Mamepuanst u peaxmuswt. 10 %-Hble pacTBOPHI COISIHON, Q30THOM M YKCYCHOM KHUCJIOT (3KeJIaTeNbHO B KamnenbHuIax); (uiabTpoBaibHas Oymara .
Texnuxa 6ezonacnocmu: CobnonaiiTe Mepbl 0€30MaCHOCTH MpU padOTe ¢ KUCIOTaMU U IIETOYaMH.

Unempyxyus k vinoanenuio:

1.B Tpu crakana Haneire no 25—50 M1 AUCTUIUIMPOBAHHOM BOJIBI.

2.B nepBblii ctakan 1o0aBbTe 1 Kamio yKCyCHOM KUCIIOTBI, BO BTOPOH — COJISIHOM, B TPETHI — a30THOM.

3.13MepbTe 37eKTPONPOBOAHOCTD KaX/10T0 pacTBOPA, BHITHPAs IIyT (UIbTPOBATbHON OyMaroi mocie KaxJoro HU3MepeHus .

Pesynbrarsl usMepeHui

No HpO6BI BHadeHUe QJICKTPOIIPOBOAHOCTH, MKCwm/cMm  [Ha3Banwme BBIJAHHOI'O BEIICCTBA

1
2
3

Bwisoowi: OTpa3I/ITe MPUHAAJICKHOCTD BCUICCTB K CUJIbHBIM U c1a0bIM SJICKTPOJIUTAM. KOHTpOHBHLIC BOITPOCHI:

1.IToueMy pacTBOp COJIIHOM KUCIIOTBI JIydIll€ IPOBOIUT JIEKTPUUECKHUM TOK IO CPAaBHEHMIO C paCTBOPOM YKCYCHOM KucaoThl? 2.K kakum

3JIEKTPOIUTAM OTHOCUTCS PacTBOP a30THOM KucioThl? 3 . 3ananue i noarotoBku k 'MA, BITP ®opmyibl TONBKO Cl1a0bIX

3JIEKTPOJINTOB IIPE/ICTABIICHBI B PAAY: ‘
1.Ca(OH)2, H2S, H2S0s  2.H,COs, NH3-H,0, HoS  3.KOH, KNO3, HCI  4.ZnS0Qs4, MgCl, HBr TOUKA \, POCTA



JeMoHCcTpalMOHHBIH onbIT Ne 2. «M3yyeHue BJAMSHUSA Pa3INYHBIX (AKTOPOB HA CKOPOCTH PeaAKIINU»
Teopernyeckas gactb. CymecTBYIOT pasHble MOIUGHUKAIUN MpUOOpa A U3yYCHUS XMMHUYECKHX peakiuil. B oJHOM KOHCTPYKIMHM POJIb peakTopa
BBITOJIHSICT OOBIYHAS MPOOUPKA, B IPYTOH, OoJiee COBpeMeHHOM, — cocya JlanmonbTa.

OnHako TeXHUKa AEMOHCTpAlMU 3KCIEPUMEHTa OCTAETCS OJMHAKOBOM. MEHseTCs Mullb MOPSIOK CMEIIMBAaHUS pearupyronux BeniecTB. CHadana B
MPOOUPKY-PEAKTOP 3AJIMBAETCS PACTBOP KUCIIOTHI, @ B HErO MOMeIaeTcsl TBEP0e BeUIeCTBO (IIMHK, MpaMop).
[pakTudeckas yactb. Llens paboTHI: N3yUUTh BIMSHHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKON PEaKIIHH.

Ilepeuenv oamuuxos yughposotl 1abopamopuu: NaTIUK TEMIEPATypbl IJIATUHOBBIH.

HononnumenvHoe ob6opyodosanue: IPUOOP AL U3YUEHHUS] CKOPOCTH XMMHUYECKUX PEaKIUil; JIeKTpuyeckas IJIMTKA; CTakaH XuMudeckuil Ha 250 mu;
HIIaTeNb; KPUCTAILTA3ATOP I TpoMbIBaHus cocy1oB JlannonsTa; mpodupku [1X-21 (3 mr .) .

Mamepuanwvt u peakmusvl: consinast kucnora (4%-usiit); comstHas kucnoTa (10%-Hblif); KyCOUKH Mpamopa; MOPOIIOK MpaMopa; YKCYCHas KHCJIOTa
(6%mHbIi1); nuHK; nepokcua Bogopoaa (3%-usiit); auokeua mapranma (IV) .

Texnuxa 6ezonacrnocmu: CobmoaaTh npaBuia padoThl ¢ KUCIOTaMU U HArpeBaTeIbHBIMU JIEKTPUUECKUMU TPUO0- paMH .

Hucempykyus k 6blnoanenuio:

Onwvim [ .BnusiHUE IPUPOJIBI pearupyromux BEIIECTB Ha CKOPOCTh XUMHUUECKOU PEaKIINU

B oHO KoneHo cocya JlanmonbTa Haneiite 3 M 1 M pactBop ykcycroit kucnotst (26%-Hblii pacTBOp), B APyroe KOJNEHO MOMECTHTE 2—3 IPaHyIIbl
uuHka. Bo Bropoit cocya Jlan- gonwsra Haneire 3 M1 1 M consiHOM KUCTOTBHI 4%-an71), B JIpyroe KoJieHO — 2—3 rpanyiibl 1uHKa . [Ipucoenunure
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPyOKaMm.

Obpamume snumanue! ONTHOBPEMEHHO IepesieiTe KUCIOThI B cocy1ax JIanaoabpTa K rpanysiaM [uHka. CpaBHUTE YPOBHH KUJIKOCTH B MAHOMETPUUYECKUX
TpyOKax. VYuyamuecs AenarT BBIBOJ O pa3HOM CKOPOCTH XUMHUYECKUX PEAKIIUH .

Onvim 2. BaysiHue KOHLEHTPALMU Pearupyromux BEIECTB HaA CKOPOCTh XMMHUYECKOHN peakiiun

B oxno xoneno cocyna Jlangonera Haneite 3 mur 4%-HOM COJITHOM KUCTIOTHI, B IPYyTro€ KOJIEHO MOMECTUTe 2—3 TpaHyJibl IuHKa . Bo BTOpOit cocyn
Jlangonera nHaneiite 3 mu 10%-HON CONSHOM KHUCIOTBI, B JIpyroe KOJeHO — 2—3 rpaHyibsl IuHKa. llpucoenunurte cocyasl Jlangonbra K
MaHOMeTpHueckuM TpyOkam. OOpatute BHUMaHue! OTHOBPEMEHHO MepeieiiTe KUCIO0Thl B cocyaax JlannonpTa Kk rpanyiaM uHka. CpaBHUTE ypOBHU
KUJKOCTA B MAHOMETPUUYECKUX TPyOKax. VYyaiuecs AenaroT BBIBOJ O Pa3HOM CKOPOCTH XUMHYECKHX
peaKuii.

Onvim 3. BnugHue TeMIiepaTypbl pearupyommx BEIIECTB HA CKOPOCTh XUMUYECKON peaKIu

B onno xoneno cocyna Jlanmonera Haneite 3 mut 10 % comnsiHON KUCIOTHI, B IPYroe KOJEHO MOMeCTHTe 2—3 TpaHyJbl IMHKAa . Bo BTOpOii cocyn
Jlannonpra HanenTe 3 mu 10%-Hoii colsi- HOM KUCIIOTHI, HArpeToi Ha BoAsiHOU O6ane 10 50 °C, B npyroe KoyieHo — 2—3 rpanysisl HuHKA. [Ipucoequnute
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPyOKaMm.



Oo6patute BHUMaHue! OTHOBPEMEHHO IepesIeiTe KUCIOTHI B cocyiax Jlannonpra K rpanyiam HuHka. CpaBHUTE YPOBHU KUAKOCTH B MAHOMETPUUYECKUX
TpyOKax. VYuyamuecs AenaroT BBIBOJ O Pa3HOM CKOPOCTU XUMHUYECKUX PEAKIIUH .

Onvim Ne 4. BnysiHue IOBEPXHOCTH COIPUKOCHOBEHMSI PEarupyroIIyX BELIECTB HA CKOPOCTh XMMHUYECKON peakLuu

B onno koneHo cocyna JlannonbTa HaneiTe 3 M 4%-HOU COJISTHOM KUCIJIOTHI, B IPYyroe KOJEHO MoMecTUuTe 1 r MpaMopa, B3STOro B BUAE Kycouka. Bo
BTOpOil cocyn Jlannonbra Haneire 3 mit 4%-HOH CONSHON KUCIIOTHI, B Jpyroe KojeHo — 1 r nopomka Mpamopa. Ilpucoennnure cocynel Jlanaonpsra K
MaHOMeTpuYecKuM TpyOkaMm. Obpamume enumanue! OTHOBPEMEHHO NIepesedTe KUCIOTHI B cocynax Jlannonsra k Mpamopy nuHKa. CpaBHUTE YPOBHU
KUJKOCTH B MAHOMETPUUECKUX TpyOKax. VYyamuecs Aenat0T BbIBOJ O pa3HONW CKOPOCTH XMMHUECKHUX PEaKIIUM.
Onvim 5. BausiHue KaTaau3aTropa Ha CKOPOCTh XUMHUYECKON peaKIUU

B crakan ¢ Bonoii, Harpetoit 10 50 °C, nomecture 2 1eMOHCTpAalMOHHBIE TPOOUPKH ¢ 2 M1 3% -HOTrO pacTBOpa NEpOKCHIa BOAOpoaa. BeinepkuBatoT
IpOOUPKH B BOJIE 0KOJIO 2 MUH. M3BiiekuTe MpOOUPKH 13 BOASHON OaHU M MPOJEMOHCTPUPYITE ydalliMMcs pe3yIbTaT — Ha CTEHKaX IPOOUPKH NOSBUINCH
Iy3bIpbKU ra3a Kucjiaopoja. B onHy u3 mpoOMpoK BHECHTE Ha KOHYMKE mmarens auokcup mapranua (IV) . HaOmronaror sHeprudHoe BblIEICHHE
KHCJIOpO/ia.

Konmponvnvie gonpocwi: 1.0T kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKOH peakiuu? 2.ITlouemy pasnokeHune Nepokcuia BOJOPoa B IPUCYTCTBUU
nrokenaa Mapranna (IV) cHadana uaér oueHp OBICTPO, a 3aTeM 3aMeIIseTcs?

3.3aganus 11 pa3BUTUSA (PYHKLIUOHAIBHON IPaMOTHOCTH:

B Tpu onnHakoBble MPOOMPKH YYEHUKH HAJIWIM MO 5 MJ pacTBOpa COJSTHOW KHCIOTHI OJMHAKOBOW KOHLEHTpaluu. B mepByro MpoOHpKy MOI0XKUIN
CTPYKKH jKeJie3a, BO BTOPYIO — CTPYXKH ILIMHKA, B TPETbIO — CTPYKKH HEU3BECTHOI'O CBETJIOIO SIPKO OJeCTAIIEero

A
Mmerasuia. Hanbosee MHTEHCHBHO BbIJIENIEHUE Ta3a HaOMIoalM B TpeThel MpOOMpKE ¢ HEM3BECTHBIM MeTayioM. Bo C
BTOPOW MPOOHPKE C IIMTHKOM WHTEHCUBHOCTH BBIJICTICHUS ra3a OblIa MEHbINE, YeM B TpeThel. B mepBoii nmpobdupke ¢ B
KeJe30M HHTEHCUBHOCTD BBIJIENICHU ra3a Obljla HAUMEHbIIEH.
a)/leiicTBue kakoro QaxTopa, BIUSIOLIETO Ha CKOPOCTh peakiuu, HaOmoganu ydammecs? 0) Kakoit mertamn mor
HaXOAUTHCS B TPEThEH nMpoOupke? 3anuinTe Ha3BaHue MeTallia.
4.Ha rpaduxe mpencraBiieHa 3aBUCUMOCTb KOHIIEHTPAIlMM HMCXOJHBIX BEIIECTB M NMPOJYKTOB PEAaKLUHUU OT BPEMEHU
IIPOTEKAHUS PEAKINH: A
Puc. 20. I'paduk 3aBUCUMOCTH KOHILIEHTPAIIMM MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIUU OT BPEMEHU MPOTEKAHUS >
peakuuu k
Omnpenenure, Kakas KpHUBas ONKMCHIBAET W3MEHEHHE KOHIIEHTpAIlMM HCXOJHBIX BEIIECTB, a —— !'POCTA Kakasi — IPOAYKTOB peaKuu
IlepedyeHb JOCTYNHBIX HCTOYHHKOB HH(popManuu
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