MysnuunaabHoe 610 pKeTHOe 0011e06pazoBaTeIbHOE VapexIeHue

«YHIYPKViicKasi ¢ CHOBHAs oﬁgg!eoﬁgasoBaTeJlbﬂ?rﬂ HIKO0JIA

671833, PecniyGmuka Bypsitusi, Ksaxtusckuii paiion, c.Vurypkyii. ynIllkonshas 39/JIMTEP .
Ten 8(30142)32-1-44 E mail:school_ungurkuy@govrb.r

Pacemotpeno CormacoBano
Metoiueckum coBeToM oM TEIIb AUPEKTOpa 1o YP
MBOY «Yurypkyiickas OOIL» r)% Urymuosa A.H

ITpotoxon Ne o or#4/2023 ¢ .LN. o4 2029 r

Paboyas nporpamma mo xuMuu

« C HCII0JIBb30BaHUEM 060PyHOBaHﬂﬂ HEHTpa «Touka pocTa»

Ans odyqawmuxcs 8-9 Kiiaccor

Cocrasutens: Urymuosa E.A.

Sy YUMTENE XUMUU

C. YHIrypKyi



IHosicHuTEIbHASA 3aAIIUCKA

PabGouass mporpamma mo xumuu A 8 - 9 KiaccoB sBiseTcsa 4acTbio (OCHOBHOMU
o0Opa30BaTeIbHONM MpPOrpaMMbl OCHOBHOro oOuiero ob6pasoBanusst MBOY «VYHrypkyiickas
OOI» u cocraBieHa B cooTBeTcTBUU ¢ DenepaabHbIM roCyJapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJapTOM OCHOBHOro obmiero oopazoBanus ([Ipukaz MunucrepcTBa 00pa3oBaHus U HAYKU
P® ot 17.12.2010 Nel897 «O6 yrBepxkaeHUU (¢eaepalbHOrO0 TOCYIapCTBEHHOTO
00pa30BaTEeNIbHOIO CTaHAApTa OCHOBHOrO 00mero oOpa3oBaHus» (C HM3MEHEHUSIMH U
nononHeHusmMu ot 29.12.2014, 31.12.2015), pexomenpauusmu «IIpumepHoil nporpammsl
OCHOBHOTrO o0u1ero o0pa3oBanusi mo xumuu 8-9 knaccel» (Paboueil mporpamMmsel npeamMeTHOM
muHuM yueOHukoB I'. E. Pymsuruca, @. I'. ®enpamana. ®I'OC. Xumus. §8-9 kmaccel: mocobue
JUIsl yauTeNe olieoopa3oBaTenbHbIX yupexaeHui, coct. ['apa H. H., M. «IIpocsemienuey,
2011 r.;) u OopuMEHTHpPOBAaHA Ha peaM3allMI0 B IIEHTPE 00pa30BaHUsI €CTECTBEHHOHAYYHOU U
TEeXHOJOru4yecko HampaBieHHocTel «Touka pocra», cozmanHoro Ha 0aze MBOVY
«Yarypkyiickas OOILl» ¢ menpio pa3BuUTHS Yy O0OyYalOlUIUXCS €CTECTBEHHOHAYYHOM,
MaTeMaTU4eckoi, HHPOPMAIMOHHON rPaMOTHOCTH, (POPMHUPOBAHUSA KPUTHUUYECKOTO U
KPEaTUBHOTO  MBILIUICHUS,  COBEPIICHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAYYHOH U
TEXHOJOTHYECKOW HANpPaBJICHHOCTH, a Takke [UIsi MPaKTUYEeCKOW OTpabOTKH y4eOHOTo
MaTepuaia no yueOHbIM npeameram «dusnkay, « Xumusy», «buonorus, « TexHoaorus.

Ha 6a3e uentpa «Touka pocTta» obecrneunBaercs peanu3anusi 00pa3oBaTEIbHBIX
IpOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTWYECKON HampaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSIMH 3aKOHOJATENbCTBA B cepe oOpa3oBaHus M C YUYETOM
pexomenaanuii denepanbHOro orneparopa yuyeOHoro npeamera «Xumus». OOpazoBarenabHas
porpamma ro3BoJISIET UHTETPUPOBATh PEaIu3yEMBbIE 3/1€Ch IOIXOAbL, CTPYKTYPY U COAEpKaHHE
Opu OopraHu3anuu oOydeHus XUMUU B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e JI000ro u3
JIOCTYIHBIX ydeOHo-MmeToanueckux komruiekcoB (YMK). Hcnonb3oBanue o0OpymaoBaHUS
neHtpa «Touka pocTay» MO3BOJISIET CO3aTh YCIOBHUS:

* IS pacIIUpPEHUs COJIEPKaHUs IKOIHHOTO XUMUYECKOT0 00pa30oBaHUs;

* s TIOBBIICHWS ~ TO3HABAaTEJIbHOM  AaKTHBHOCTH  OOydYarOIIMXCS B
€CTECTBEHHOHAYYHOI 00J1aCTH;

* I Ppa3BUTUS JIMYHOCTH peOeHka B Tpoliecce OOy4YeHHs] XUMHH, €ro
criocoOHOCTeH, (OPMUPOBAHUS U YJOBJIETBOPEHHS COIMAIBHO 3HAYMMBIX WUHTEPECOB U
OTpeOHOCTEH;

*JUIsl pabOThl C OJAPEHHBIMM IIKOJBHUKAMHU, OPTaHM3ALMU WX PA3BUTHS B Pa3IUYHBIX
obnacTsix 06pazoBaTEIbHON, TBOPUECKON ACSITETLHOCTH.

[Tpumensis nudpoBbie 1a00paTOPUN HA ypOKaX XMMHH, YUalUECs] CMOTYT BBITOJHHUTH

MHO>KECTBO JIA0OPAaTOPHBIX PaboT U
9KCIIEPUMEHTOB 110 IPOIPaMM€e OCHOBHOM LIKOJIBI.
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Kpartkoe onucanue moaxoaoB K CTPYKTYPHMPOBAHHIO MaTEePHAJIOB
B oopazosamenvnoit npocpamme (OII) npeocmaenenst cnedyrwujue pazoensl:
1 .Meto/1pl 3ydeHus BEUIECTB U XUMUYECKUX SIBJICHUM. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
2 . IlepBoHaYabHBIC XUMUYECKUE TTOHSTHS.
3 . PacTBOpBI.
4.0OCHOBHBIE KJIAaCChl HEOPraHWUYECKUX COCTUHECHHM.
5. Teopust 3JIEKTPOJUTUYECKON TUCCOLHALUU.
6. X¥MUYeCKHEe peakluu.
7. X¥MUYecKHe 3JIEMEHTHI (CBOWCTBA METAJIJIOB, HEMETAJUIOB U UX COEAUHEHUH ).

B ocHOBY BblIeNneHUs TaKUX DPAa3AeioB 3aJI0KEH XMMHUYECKUH OSKCIIEPUMEHT, TpaJuI[MOHHAs
cucreMa u3ydyeHus XuMuH. OcHOBHOM (opMoil yueOHOHM JEesATENbHOCTH SBISETCS XUMUYECKUI
SKCIEPUMEHT, MPOBOJUMBIH B BHJAE JIAOOPATOPHBIX, MPAKTUYECKHMX pabOT M JAEMOHCTpaLui.
JleMOHCTpallMOHHBIA 3KCIEPUMEHT MPOBOJIUTCS B TOM CJIydae, €CIIM OH OINAaceH sl BBINOJHEHHS
YUaIIUMUCS WM UMEIOUIUIICS MPUOOp MpeACTaBIeH B €IMHCTBEHHOM SK3EMILISAPE.

Juist u3ydenus npeaMera « XHMHs» Ha ITane OCHOBHOI0 o01iero oopasopanus orsoaurcs 136
yacoB: 8 xnacc - 68 gacos; 9 kiracc —68 Jacos.

Jlannast oOpa3oBaTenpHasi MporpaMMa OOECTeYMBaeT YCBOEHUE YUYallUMHUCA Ba)KHEHUIINX
XMUMHUYECKUX 3aKOHOB, TEOPHI U MOHATUH; (GOPMUPYET NPEACTABICHNE O POJIM XUMHUU B OKPYXKAIOIIEM
MUpE U )KU3HH YenoBeka. [Ipu 5ToM 0CHOBHOE BHUMAHUE YIENAETCS CYIIHOCTH XUMUYECKUX PEAKIUH 1
METOJIaM UX OCYIIECTBIICHUS.

OpHMM M3 OCHOBHBIX IPUHIMIIOB IMOCTPOCHMS NPOTPaMMBI SIBISIETCA NMPUHLMII JTOCTYITHOCTH.
OKCIIEpUMEHTANIBHBIE JAHHBIE, OJyYCHHBIC YYAIIUMUCS IIPU BBIIOJHEHUHN KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJISIFOT  YYalIUMCSl CaMOCTOSITENIBHO JI€1aTh BBIBOJABI, BBIABIIATE 3aKOHOMEPHOCTH. Ilomxonsl,
3aJI0KEHHbBIE B COJEpXKAHME MPOTrpaMMbl Kypca, CO3/AI0T HEOOXOIUMBIE YCIOBHS JUISl CUCTEMHOIO
YCBOEHMsI Y4YalllUMHUCA OCHOB HayKu, s OOECleYeHUs pPa3BUBAIOIIEIO U BOCIUTHIBAIOLIETO
BO3JICUCTBUS O0Y4EHHUsI Ha JIMYHOCTh ydamierocsi. @opmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOM
CHCTEMbl YOS)KIEHUH MIKOJIbHUKA, LIEHTPAJIbHBIM SIPOM €0 HAyYHOI'O MUPOBO33PEHUSL.

Onucanue MaTepuaJbHO-TeXHUYECKOI 0a3bl HeHTPa «Touka pocray,

HCIOJIB3yeMOro JJIsl peaju3annu 00pa3oBaTe/ibHbIX IPOrPaMM B PaMKAax
npenogaBaHus XUMHHU

Hudgposasa (komnvromepnasn) navopamopusa (LI/I), nporpaMMHO-anmnapaTHbIi KOMIUIEKC, TaTYUKOBAs
cucreMa — KOMIUIEKT y4eOHOro 000pylOBaHMs, BKJIIOYAIOIIUN M3MEPUTENBbHBIA OJIOK, MHTEpdeiic
KOTOPOTO TO3BOJIAET 00ECHeunBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, W HAaOOp JaTYMKOB,
PETUCTPUPYIOIINX 3HAYCHUS PA3TUYHBIX (PU3MUECKUX BEITHYHUH.

amuyux memnepamypvl nAAMUHOEbI — TPOCTOW W HAAEKHBIA JATYUK, NpPEIHA3HAYECH UL
U3MEpPEHUsl TEMIIEpATypbl B BOJHBIX pacTBOpax M B ra3oBbIX cpeaax. Mmeer pa3nuuHbIi IuanazoH
n3mepenuit ot —40 no +180 °C. TexHudyeckne XapakTEpUCTUKU JaTYMKa yKa3aHbl B MHCTPYKLHUHU I10
SKCIUTyaTaluu. Jamuuk memnepamypvl mepmonaprslii MpeIHAa3HAYECH ISl U3MEPEHUS TEMIIEpaTyp
10 900 °C. Mcnonb3yercs Ipu BBHIIOJHEHUH paboT, CBA3aHHBIX C U3MEPEHHEM TeMIepaTyp IIaMEeHH,
IUIABJIEHUS U PA3JI0’KEHUS BELIECTB.

Jamuyuk onmuueckou niaomuocmu (Koaopumemp) — TpEeIHA3HAYEH U1 U3MEPEHMS ONTHUYECKOMN
IUIOTHOCTH OKpAaIlIEHHBIX pacTBOpoB. Mcmonb3yercs npu uszydeHun tem «PactBopsl», «CKOpOCTb
XMUMHMUYECKUX PEAKLUN», ONPENEICHUHN KOHIEHTPAlMU OKPAIEHHbIX HOHOB.

Hamyux pH nipenHazHaueH Ui U3MEpPEHMs BoAopojHoro mnokxasarens (pH) BoOHBIX pacTBOpoB B
Pa3UYHBIX UCCIIEAOBAHUSIX OOBEKTOB OKPYKAIOLIEH CPE/IbI.



Jamuyuk 31eKmponpoeooHocmu TPEJHA3HAYEH ISl U3MEPEHUS YIEIbHOW 3JIEKTPOIPOBOJIHOCTH
KHUJIKOCTEW, B TOM YHCJIE W BOJHBIX PacTBOPOB BemiecTB. IIpuMmeHsieTcs mpu H3y4EeHUH TEOPUU
AIIEKTPOIUTUYECKOM TUCCOIHAIINN, XapaKTEPUCTHK BOJIHBIX PACTBOPOB

Jlamyuk x10puod-uonoe NCnob3yeTcs sl KOJIMYECTBEHHOTO ONIPEIENIEHNs COAECp KaHHsI HOHOB XJ10pa
B BOJHBIX pAacTBOpax, IMOYBE, MPOAYKTaxX NUTaHWA. K HaT4MKy MOAKIIOYAETCS HOHOCEIEKTUBHBIN
anekrpoa (MCH) (pabouuii 351eKTpo 1), HOTEHIIHAI KOTOPOTO 3aBUCHUT OT KOHIIEHTPALIUH OTIPEICIIIEMOTO
MOHA, B TAHHOM Cily4ae OT KoHIeHTpauuu aHnoHoB Cl. [Totennnan MCD onpenenstor OTHOCHTEIBHO
AJIEKTPO/Ia CPABHEHM S, KaK IPAaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamyux Humpam-uonog NpeJHaA3HAYEH /IS KOJMUYECTBEHHOTO ONPE/E/IEHUSI HUTPATOB B Pa3JIMYHbIX
00BbEKTaxX OKPYKAIOIIEH Cpe/Ibl: BOJIE, OBOIIAX, (PyKTax, KOJOACHBIX HU3JIEIHUIX U T.1.

Mukpockon yugposoit ipeHazHauEH JUIsl U3y4eHUs: (GOpPMbI KPUCTAJUIOB U HAOJIIOJIEHUS 32 POCTOM
KpPHUCTAJLJIOB.

Annapam o0na npoeedenus xumuueckux peaxuuil (AIIXP) npenHasHayeH i TOJYYCHHS U
JIEMOHCTpAIMK CBOMCTB TOKCHYHBIX MApPOB U ra3oB. DTHU BEIIECTBA MOJIY4alOTCs B KOJOe-peakTope, U
Ipy HarpeBaHuu (Wim Oe3 HarpeBaHHs) ra3000pa3HbIE BELIECTBA MPOXOJAT Yepe3 MOIVIOTHUTENbHbIE
€MKocTH (HacaJku) C pacTBOpaMU pPEAreHTOB, BCTYMAIOT C HUMH B peaknuio. M30bITok raza
MOTJIONIACTCS KUJAKAUMH U TBEPABIMHU peareHTaMu, a TaKKe aKTHBUPOBAaHHBIM YIJIEM. ATMapar yaiie
BCEr0 MCIOJB3YIOT ISl MOJYYEHUSI M JEMOHCTpPALMM CBOMCTB Xjopa, cepoBogopona. Ilpuodop ona
demoncmpayuu 3a8UCUMOCU CKOpOCmU XUMUYECKUX Peakyuil om paziudHulX (akmopos
UCIOJIL3YIOT MpH HU3yuyeHUU TeMbl «CKOPOCTh XMMHUYECKOW peakuuu» U TerioBoro sddekra
XUMHUeckux peakuil. [IpubGop maéT BO3MOXKHOCTH SKCIIEPUMEHTAIBHO MCCIEAO0BATH BIUSHUE Ha
CKOPOCTh XMMMYECKHUX peakuuil crefayomux ¢(akTopoB: MPUPOIbl pEarupyrolux BEIIECTB,
KOHLIEHTPALIMK pearupyrouux BelIecTB, IJIOMAIN TpaHUIbl pa3aena (a3 B reTeporeHHbIX CUCTeMax
(TTOBEpXHOCTH COMPUKOCHOBEHUS MEX/1y pearupyroluMH BeIleCTBaMH), TEMIIEpPaTyphl, KaTaln3aTropa,
WHTHOUTOPA.

Ilunemka-0ozamop — T1pucnocoOJeHHe, HCIONb3yeMoe B Jaboparopuu sl OTMEPUBAHUS
onpenenéHHOro 06béMa KUIKOCTH. [TuneTKy BBITyCKAIOTCS MEPEMEHHOr0 U MOCTOSIHHOTO 00béma. B
KOMIUJIEKTBl 000pYAOBaHUSA JUISI MEIWLUHCKUX KJIaCCOB BXOJAT YAOOHBIE MHUIETKHI03aTOPBI
OJIHOKaHAJIbHbIE, TO3BOJISIONUIME HACTPOUTH HEOOXOIUMBIM 00BEM OTOMpaeMoOil >KHIKOCTH B TPEX
Pa3IUYHBIX JHAMa30Hax.

bansa komobunuposannaa npeaHazHAuCHA ISl HArpeBa CTEKIISTHHBIX U (appopoBBIX COCYAOB, KOT/a
TpeOyeTcst co3aTh BOKPYI HArpeBaeMoro cocyla pPaBHOMEpPHOE TeMIlepaTypHOe IoJje, H30ekaTh
WCIOJIb30BAHUS  OTKPBITOTO IUIAMEHM M pacKal€HHOW siekTpuueckod crnupanu. Kopmyc
KOMOMHUPOBAHHOW OaHU cAenaH U3 amoMuHUA. JKHUJIKOCTHAas YacTh KOMOMHHMpPOBaHHOW OaHM
3aKpBIBAETCS KOJIBLAMH DPa3IU4HOro auamerpa. Ilpuéop Ona nonyuenus 2a306 WCTONb3YeTCs IS
MOJTydeHUs HEeOOJIbIIMX KOJIMYECTB Ta30B: BOJAOPOJA, KHCIOpoAa (M3 MEepoKCHIa BOJOPOJa),
YTIIEKUCIIOTO Ta3a.



PabGouast nporpamma no
XUMMH V11 8—9 KJ1accoB ¢
HCI0JIb30BaHHEM
00opy10BaHMS LIEHTPA

«Touka pocta»

Ha ©Oaze mentpa «Touka pocrta» obOecrieunBaeTcs peanu3amust 00pa30BaTENBHBIX IPOrPaMM
€CTeCTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HAIPaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C
TpeOOBaHMUAMHU 3aKOHOJIATEILCTBA B cepe oOpazoBaHus u ¢ yu€ToM pexoMeHpaanuii denepanrbHOTO
omeparopa yueOHOro npeamMera «XuMus».

OO6pazoBarenbHas MporpamMMa IMO3BOJISIET MHTETPUPOBATh peaTU3yeMble MOAXOMbI, CTPYKTYPY H
coJIepKaHue TIPU OpraHu3aluu o0ydeHus: XUMUU B 8—9 Kitaccax, BRICTPOCHHOM Ha 0aze J1to00ro u3
JOCTYIHBIX yueOHO-MeToanuecKkux komriekcos (YMK).

Ucnonws3oBanne obopynoBanus «Touka poctay npu peanmsanuu nannod OIl mosBossieT co3aarh

YCIIOBUS:

- 717151 PAaCUIMPEHHUS COJIEPKaHuUs IKOJLHOTO XUMUYECKOTO 00pa30BaHMUs;

- 717151 TIOBBIIIIEHUSI T0O3HABATEIHbHON aKTUBHOCTH 00yUaloIUXCs B €CTECTBEHHOHAYYHOM 001acTu;

-J171s1 pa3BUTHS IMYHOCTH peOEHKa B Ipoliecce 00yueHus: XMMUH, ero criocoOHocTel, popMupoBaHUs
U YIOBJIETBOPEHUS COLMAIIHO 3HAYUMBIX MHTEPECOB U MOTpeOHOCTEN; -1 paboThl ¢ 0JapEHHBIMU
LIKOJBbHUKAMM, OPraHM3allid HMX pa3BUTHs B Pa3IMUYHBIX OONacTsAX 00pa30BaTENbHOM, TBOPYECKOMN
NeATeNbHOCTH.

Ilnannpyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI0 npeaMeTa « XUuMHs» ¢ ONUCAHHEM
YHHBEPCAJbHBIX Y4eOHBIX JeiiCTBH,

JOCTUTAEMBbIX Oﬁy‘laIOIIII/IMI/ICﬂ
JIuunocmmuule pezynromamot
Obyuarowuiicss NOIYYUm 803MONCHOCMb OJisl PopMUPOBAHUS CLEOVIOWUX TUUHOCMHbIX Y V]]:
-oIpeielieHle MOTHBAIMHN U3ydeHHs] yueOHOTO MaTepHaa;
-OLIEHMBAaHUE YCBAaNBAaEMOT0 y4eOHOTO MaTepuana, UCXOIs U3 COLUATbHBIX U JTMYHOCTHBIX IIEHHOCTEH;
-TIOBBIIIEHHE CBOEro 00pa30BaTENBHOTO YPOBHS W YPOBHS TOTOBHOCTH K HM3YYEHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHI, CBA3AHHBIX C PA3BUTHEM XHUMHH U 0OIIECTBA;
-3HAHUE MPaBUJI TIOBEICHUS B YPE3BBIUANHBIX CUTYAIUAX; -OLEHUBAHUE COIIMAIILHON 3HAYUMOCTHU
npodeccuid, CBA3aHHBIX C XUMHUEH; -BIaJieHHE TMpaBuWilamMu Oe30MacHoro oOpamieHus ¢
XMMUYECKUMU BEIIeCTBAaMH U 000pYA0BaHUEM, IPOSBICHUE 3KOJIOTMYECKOH KYIbTYPHI.
Memanpeomemmnuie pezyiomamul
Pezynamuenovie
Obyuarowuiics noay4um 803MONCHOCHb 015 (PopMUPOBaHUS CledyIouwux pe2yiamugHulx Y V/I:
-1ieJieriolaraHie, BKJIIOYas MOCTAHOBKY HOBBIX LieJed, NpeoOpa3oBaHME NPAKTUYECKOH 3agauu B
[I03HABATENbHYI0, CAMOCTOSATEIbHBIN aHATIN3 YCIOBUM JOCTUKEHUS LI HA OCHOBE YUETA BBIACICHHBIX
yYUTEJIeM OPUEHTHPOB JECHCTBUS B HOBOM YU4E€OHOM Marepuaie; -IUIaHUpOBaHHME MYTH JOCTHXKEHUS
Henei;
-YCTaHOBJIGHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE AJbTEPHATUBHBIX CHOCOOOB JOCTHKEHUS LIEIH U
BbIOOP Hanbosee 3pPEeKTUBHOTO Croco0a;
-YMEHHUE CaMOCTOATENBHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIATh UM; -yMEHUE IPUHUMATh PEILIECHUS
B IIPOOJIEMHOM CUTYalNH;
-IIOCTAaHOBKA Y4EOHBIX 3aj[ay, COCTABJICHHE IUIaHA U MOCJIEIOBATEIBHOCTU JACHCTBHIM; -OpraHu3aLus
pabouero Mecrta NpH BBIIOJHEHUH XMMHUYECKOTO SKCIEPUMEHTA; -IIPOTHO3UPOBAHHE PE3yIbTaTOB



oOy4eHus, OLIEHWBAaHHE YCBOGHHOTO MaTepHualia, OLEHKAa KaueCTBa M YPOBHS NOJYYEHHBIX 3HAHWHA,
KOPPEKIHsI IJIaHa | Crioco0a NEHCTBUS TIPU HEOOXOJMMOCTH.

Ilo3nasamenvhole

Obyuarowuiicss noay4um 803MOAICHOCHb 0151 (POPMUPOBAHUS CLeOVIOWUX nosHasamenvhvix YV/I:
-TIOUCK ¥ BBIACTICHHE WH(POPMAIINY; -aHAJIN3 YCIOBUI 1 TpeOOBaHMH 3a/1a4H, BEIOOP, COMOCTABICHUE U
000CHOBaHHE CTIOCO0a PEIICHUS 3a/1a9H;

-BBIOOp Hanbosee A3((HEeKTUBHBIX CITIOCOOOB PEIICHHUS 3a/1a49H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH;
-BBIJIBIDKEHHE W 000CHOBAHME THIIOTE3bI, BEIOOP crocoba €€ MpOBEPKH; -CaMOCTOSITEIbHOE CO3aHNe
QITOPUTMA JIESTEIFHOCTH MPH PEUICHUH MPOOJIEM TBOPUYECKOTO M TOMCKOBOTO XapakTepa; -yMEHHS
XapaKTepU30BaTh BEIIECTBA TI0 COCTABY, CTPOSHHIO U CBOMCTBAM;

-ONUCHIBaHNE CBOWCTB: TBEPABIX, KHUJKUX, Ta3000pa3HBIX BEIIECTB, BBIJICICHHE HX CYIIECTBEHHBIX
MIPHU3HAKOB;

-u300pakeHHEe COCTaBa MPOCTEHIIMX BEIIECTB C IOMOIIbIO XHUMHYECKUX (OpMyn M CYyLIHOCTH
XAMUYECKHUX PEaKINi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

-poBeZicHUE HaOJIIOACHUN, OINMUCaHWe NPU3HAKOB U YCIOBUHM TEUEHUS XUMHUYECKUX peakiui,
BBITIOJTHEHHE XUMHUYECKOTO OKCIEPUMEHTa, BBIBOJBI HAa OCHOBE aHajW3a HaONIOACHUH 3a
AKCTIEPUMEHTOM, PEIIeHHE 3aJ1a4, MMOTydeHIHEe XUMHIECKOW HHPOPMAIINU U3 Pa3IHYHBIX HCTOYHHUKOB; -
YMEHHE OpPraHU30BBIBATh NCCIIEAOBAHNE C IIETBI0 MPOBEPKH THIOTE3; -yMEHHUE JIeTaTh YMO3AKITFOUECHUS
(MHIYKTHUBHOE U 10 aHAJIOTHH) U BBIBO/IBL;

-yMeHue 00BEKTUBHO OIICHUBATh MH(OPMALIUIO O BEIIECTBAX U XUMHUYECKUX MpPOlieccax, KPUTUYECKU
OTHOCHUTBCS K TICEBJIOHAYYHON HH(pOpMaLIUU.

Kommynuxamuenwie

Obyuarowuiicss NOIYYUmM 803MONCHOCMb OISl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHvix Y V/]:
-MIOJTHO€ ¥ TOYHOE BBIPAKEHHE CBOMX MbICJIEH B COOTBETCTBUM C 3aJadyaMH U YCJIOBUSMHU
KOMMYHHUKAIIHH;

-aJIeKBaTHOE MCIIOJIb30BAHUE PEUYEBBIX CPEICTB JUIS y4acTHUs B JUCKYCCHMM M apryMEHTalluu CBOEH
MO3UIIMHU, YMEHHE MIPEICTABIATh KOHKPETHOE COAEP KaHUE C COOOLIEHHUEM €T0 B MMCbMEHHOW U YCTHOM
dbopme, onpeesieHre croco0OB B3aUMOACHCTBHS, COTPYIHUYECTBO B MOUCKE U cOope nHpopmanuu; -
omnpezesieHue crnoco0oB B3aUMOICUCTBUS, COTPYAHHUYECTBO B MIOMCKE U cOope nH(pOpMalliH, y4acTue B
JManore, IIaHUuPOBaHKE OOIIMX c1OcO00B pabOThI, MPOSBIECHUE YBAXKUTEILHOTO OTHOLIECHHS K IPYTUM
yUaImmcs;

-OIKCaHUE COJIEP>KaHUs BHITIOTHAEMBIX JEHCTBHI C 1IEJIbI0 OPUEHTHPOBKHU B MTPEIMETHO - MPAKTUYECKON
NesITeNIbHOCTH;

-yMEHUSl YUUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPJIMHAIMU PA3IUYHBIX TO3UIHUH B
COTPYIHUYECTBE;

-popmMynupoBaTh COOCTBEHHOE MHEHHE W TO3UIUIO, apryMEHTHPOBAaThb U KOOPIAMHHUPOBATH €€ C
NO3UIMSAMU TMAapTHEPOB B COTPYAHUYECTBE MpH BbIpaOOTKE OOIIEro pemeHust B COBMECTHOM
NeATeNbHOCTH; -OCYILECTBIIATh B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIb; -IUIAHUPOBATh OOILIME CHOCOOBl PAaOOTHI; OCYIIECTBIIATH KOHTPOJb, KOPPEKIHMIO,
OLIEHKY JIEHCTBHI mapTHEpa, yMETh YOeXJaTh; -UCIOJb30BATh aJCKBATHbIC S3bIKOBBIE CPEICTBA JUIS
O0TOOpa)keHUs] CBOUX UYYBCTB, MBICIEH, MOTHBOB M NOTpEeOHOCTEH; oTOOpaxarh B peud (ONHCAHHE,
00BsICHEHHUE) COJIepKaHNE COBEPIIAEMbIX ACHCTBHM, Kak B (hOpMe IPOMKON COITMAIM3UPOBAHHOM peyn,
TaK ¥ B (popMe BHYTpEeHHEH peuu; -pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIINIO, UCIOJIb3YS CPEACTBA
YCTHOM W THMChMEHHONW KOMMYHHUKAIlMM TpH paboTe C TeKcTaMH Yy4yeOHUKAa M JIOTIOJIHUTEIIbHOM
JUTEPaTypO, CIPaBOYHBIMHU TAOIUIIAMU, IPOSIBISATh TOTOBHOCTD K YBaKEHUIO MHOM TOUKU 3PEHUS MIPH
00CYyX/IeHIH Pe3yIbTaTOB BBHITIOJHEHHOMN pabOTHI.



Ilpeomemmnuie pesynvmamul

Obyuarowuiica Hayyumcsa: -TPUMEHSITb OCHOBHBIE METOJbI TO3HAHMS: HAOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT;

-OIINCBHIBATHL CBOMCTBA TBépIH)IX, KHUIAKHUX, Fa3006pa3HI)IX BCIICCTB, BBIACIIAA HUX CYHICCTBCHHBIC
IIPU3HAKHU;

-paCKpbIBaTh CMBICJI 3aKOHA COXpaHCHHA MAaCChl BCIICCTB, aTOMHO-MOJICKYJISIpHOfI TCOPHHU,

-pas3jinyatb XUMHWYCCKUC U (1)I/I3I/I‘~I€CKI/I€ SBJICHUA, HAa3bIBATb INPHU3HAKK W YCJIIOBHA IIPOTCKAHHWA
XUMHUYECKUX PEAKIIU;

-coOmoaTte mpaBwia Oe3omacHOW pabOThI MPU  MPOBEICHUHM OIBITOB; -TIOJH30BATHCS
Jab0paTOPHBIM 00OPYIOBAHMEM U TIOCYJOH; -TI0JIydaTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U
pacro3HaBaTh UX;

-XapaKTCPU30BaATh (1)I/ISI/I‘ICCKI/I€ I XUMHYECKHE CBOICTBA OCHOBHEIX KJIACCOB HCOPTaHNYCCKUX
COG)II/IHGHI/IfI, MPOBOAWTEL OIBITBI, MOATBCPKAAOIINUC XWUMHYCCKUC CBOMCTBA HN3Y4YCHHBIX KJIIaCCOB
HCOPraHNM4YCCKUX BCIICCTB,

-paCKpbIBaTh CMBICII MOHATHUA «PaCTBOP», BBIYUCIATH MAaCCOBYIO OOJIIO paCTBOpéHHOFO BEUICCTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OMNPEIEIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOTO BEIIECTBA;
XapaKTepHU30BaTh 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAUIMYECKOW PEIIETKH,
OMpECACIIATb BU XUMHUYECKOU CBSA3U B HCOPraHN4YCCKUX COCANHCHUAX

-paCKpbIBaTb OCHOBHBIC ITOJIOKCHUA TCOPUHA 3J'I€KTpOJ'H/ITI/IquKOI71 Aucconuanu, COCTaBJIATh YpaBHCHUSA
ANEKTPOJUTUUECKON TUCCOIMAIINN KUCIIOT, MIeJI0YeH, COJICH U peaKIuii HOHHOTO 0OMEHA; -PacKphIBAaTh
CYITHOCTb OKUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI, OTIPEENIATh OKUC- JIUTENb U BOCCTAHOBUTEIb,
COCTaBJISATh YPABHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA;

-Ha3bIBaTh ()aKTOPBI, BIMIIONINE HA CKOPOCTh XUMHUYECKON peakiuy; -XapaKTepU30BaTh B3aUMOCBS3b
MEXAYy COCTaBOM, CTPOCHHMEM M CBOMCTBAMHM HEMETANIOB M METAJUIOB; -IPOBOJUTH OIBITHI IO
MOJIYUCHUIO M M3YYCHHI0 XMMUYECKHUX CBOMCTB Ppa3IUYHBIX BEUIECTB; -TPAaMOTHO 0Opamarbcs ¢
BEI[ECTBAMU B TIOBCETHEBHOM KU3HU.

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNBCA:

-BBIJIBUTaTh U MPOBEPSTH IKCIEPUMEHTAIBHO TUIMOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE
UX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYINATh B XUMHUYECKHE Pe- aKLIUH, O XapaKTepe U MPOIyKTax
Pa3IMYHBIX XUMHUYECKUX PEaKIUii;

-XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBaM, YCTAHABIMBATH NPUYMHHO-
CJIEJICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

-COCTaBJISITh MOJIEKYJISIPHBIE U TIOJTHBIE HOHHBIC YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM; -
MIPOTHO3UPOBATh CHOCOOHOCTHh BEIIECTBA MPOSBIATh OKHCIUTENbHBIE WM BOCCTAHOBUTEIbHBIC
CBOMCTBA C YUETOM CTEMEHEW OKUCIEHUS AJIEMEHTOB, BXOISIIUX B €r0 COCTAB;

-BBIIBUTaThb U TPOBEPSTh SKCIEPUMEHTAIBHO TUIIOTE3bl O PE3YNIbTATaX BO3JEHUCTBUS PA3IUYHBIX
(hakTOpOB Ha UBMEHEHUE CKOPOCTU XUMHUYECKOH peakinu;

-MCMOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS JI IKOJOTHYECKH TPaMOTHOTO TOBEACHHUS B OKpYXKaromiei
cpene;

-HCMOJIb30BaTh MPHOOPETEHHBIC KIIIOYEBBIE KOMIIETEHIIMH TMPHU BBITIOJHEHUH MPOEKTOB M PEIICHUHN
y4eOHO-HCCIeIOBATENIbCKUX 3a/lad 0 M3YYCHHIO CBOWCTB, CIOCOOOB IMOJyYEHHUS M pPacCIO3HABAHUS
BEILIECTB;

-00BEKTUBHO OIIEHUBATH MH(GOPMAITHIO O BEIIECTBAX M XUMUYECKHX MPOIIECcCcax; -0CO3HABATh 3HAUCHUE
TEOPETUUECKUX 3HAHUN N0 XUMHUU ISl IPAKTUUYECKOM IEATEIbHOCTH YEJI0OBEKa;

-CO3aBaTb MOJCIMW W CXCMblI [Jid PCHICHUA Y‘-IG6HI>IX 1 TII03HaBaTCJIbHBIX 3aJad, IIOHHUMAaTb
HEOOXOUMOCTh COOJIIOZICHUST TPEANUCAHUM, TpeAsaraeMblX B HHCTPYKLHUSAX MO HCIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XMMUU H JP.



HopMblI o11eHOK 32 Bce BUABI IPOBEPOUYHBIX PadoT

«5» — ypOBEHb BBINOJHEHHUS TPEOOBAaHWN 3HAYUTEIHHO BBIIIE YIOBJIETBOPUTEIHHOTO: OTCYTCTBHE
oMOO0K, KaK 0 TEKYILIEMY, TaK U 10 MpeablaylieMy ydeOHOMY MaTepHuaiy; He 6ojiee 0JHOTO HeTouETa.
«4» — ypoBEHb BBITIOJHEHUSI TPEOOBAHMIA BBIIIE YAOBICTBOPUTEILHOIO: HAIMYKE 2—3 OMNOOK HITH
4—6 Heou€TOB O TEKyIIeMy yueOHOMY MaTepHaiy; He Oosiee 2 ormmOoK uin 4 HeIOYETOB 110
MPOiIEGHHOMY MaTepHally; UCIIOJIb30BaHNE HEPAIIMOHAIBHBIX IPHEMOB peIIeHHs yueOHO 3a1aun.

«3» — IOCTaTOYHBIA MUHUMAJIBHBIA YPOBEHB BBITIOJHEHUS TPEOOBAHUIMA, IPEABABISEMBIX K
KOHKpETHOM padoTe: He Oonee 4—6 ommbok wim 10 HeTOYETOB IO TEKYIIEMY YIeOHOMY MaTepuaty;
He Oosiee 3—35 ommOOK wiu He OoJiee 8 HETOUETOB IO MPOHACHHOMY YUeOHOMY MaTepHany. «2» —
YPOBEHb BBINIOJHEHMS TPEOOBAaHUI HIKE YIOBJIETBOPUTEIBHOIO: Haauuue 6osee 6 omubok miu 10
HEJI0OYETOB IO TEKYIIeMY MaTepHuaty; 0oyiee 5 ommOok muiau 6osiee 8 HEAOUETOB IO MPOHACHHOMY
MaTepHaiy.

8 knacc. Kypc: HeopraHn4yeckasi Xumusi
COJEP) KAHUE YUYEBHOI'O KYPCA (6a30Bblii ypoBeHb -68 uacoB)
Paszpnen 1. OcHOBHBIE NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJICHH )
[Ipeamer xumun. XuMHS KaKk 4acTh €CTECTBO3HAHUSA. BelecTsa n ux cBoicTBa. YUCTHIE BENIECTBA U
cMecH. MeTosbl TO3HAHUS B XUMUH:
HaOmoAeHue, YKcrepuMenT. [IpueMsr 6e30macHo paboThl ¢ 060pyaoBaHUEM U BemecTBaMu. CTpoeHHe
IIJITAMEHU.

Uuctele BemectBa U cMecd. CrnocoObl OYMCTKM BEIIECTB: OTCTaWBaHHe, (UIbTpOBaHUE,
BBIITAPUBAHNE, KPUCTAILIM3AMS, JUCTHILLALNSL. Du3nueckue M XUMUYECKUE SBICHUS. XUMHUYECKHE
peakuuu. IIpu3HaKM XMMHYECKMX pEaKIUN M YCIOBHS BO3HMKHOBEHHS M TEUEHUS XUMHUYECKHX
peaKIui.

ATOMBI, MOJIEKYJBbl M HWOHBL. BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYISPHOTO CTPOCHHS.
Kpucrannuueckue u amopdubie BemiecTBa. Kpucraminyeckue pemieTkd: HOHHAsg, aTOMHas U
MosekyJisipHas. [IpocTeie u cnoKHbIE BenecTBa. XUMHUYECKHUH 3JIEMEHT. MeTaibl 1 HEMETaJlIbI.
ATtomHas eauHuna Maccbl. OTHOCUTENbHAs aTOMHAas Macca. S3bIK XMUMHUHU. 3HAaKd XHMHYECKHX
AJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BemiecTBa. Xumuueckue (opmynsl. OTHOcCUTETbHAS
MoOJIieKyJisipHass Macca. KauecTBeHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. BbIUMCIEHHS 11O
XUMHUYECKUM (hopmynam. MaccoBast 1011 XUMHUECKOTO 3JIEMEHTa B CIIO’KHOM BEIlECTBE.

BanentHocTh xumuueckux sneMeHTOB. OmpeseneHue BaJCHTHOCTH 3JEMEHTOB IO (opMynam
OuHapHbIX coequHeHui. CocTaBieHHe XUMUYECKUX (popMysT OMHAPHBIX COSAMHEH U 10 BAJIEHTHOCTH.

ATOMHO—MOJIEKYIPHOE YUEHHE. 3aKOH COXPaHEHUsI MacChl BelecTB. JKu3Hb u aesarensHocTs M.B.
JlomoHOCOBa. XuMuueckue ypaBHEHHsA. Tumbl xumuueckux peakumil. Kucinopon. Haxoxknenue B
npupoje. Ilonxyuenue kucnopoaa B 1a00paTOpUM M MPOMBIIITIEHHOCTH. DU3NYECKUE U XUMHUYECKHE
cBoiicTBa kuciopoa. ['openne. Oxcunpl. [Ipumenenne kucnopoga. KpyroBopot kuciaopoja B IpUpoJIe.
O30H, aJutoTponHs Kuciopoaa. Bo3myx u ero cocras. 3amura arMoc(hepHOTO BO3yXa OT 3arps3HEHUH.

Bonopoa. Haxoxnenue B npupoje. Ilonyuenne Boopoaa B 1a60paTOPUH U MPOMBIIIIEHHOCTH.
dusnueckue 1 XMuMU4ecKre CBoicTBa Boiopoia. Bomopo — BocctaHoBUTENB. Mephl 6€3011acHOCTH IPU
pabote ¢ BogopoaomM. [Ipumenenue Bogopoa.

Bona. Metoel onpenenieHus coctaBa BOAbI — aHainu3 U cuHTe3. Gusnueckue cBoicTsa BoAbl. Bona
B MPHUPOJIE U CHOCOOBI €€ OUUCTKU. Adpanus BoJibl. XUMHUECKUE CBOWCTBA BOIbl. [IprMeHeHe BOIbI.
Bona — pactBopurens. PactBopuMocTs BelecTs B Bojie. MaccoBas 10J11 paCTBOPEHHOI'O BEILECTBA.

KonunuectBenHbple oTHOLIEHUS B XxuMuu. KonnyectBo BemiecTBa. Mosb. MouispHas macca. 3akoH
ABoragpo. MounspHslii 00beM Ta30B. OTHOCUTENbHAS TUNIOTHOCTh ra3oB. OOBbEeMHbIE OTHOLICHHS Ta30B
IIPU XUMUYECKHUX PEAKLIHIX.



Baxneiimme kiaccbl HEOpraHWYeCKUxX coennHeHnid. OKCuabl: cocTas, kiaccudukanus. OCHOBHbBIE
U KHUCIIOTHBIE OKcuabl. Homenknatypa okcugoB. Pu3ndyeckue U XUMHUYECKUE CBOMCTBA, MOJIyYCHUE U
MIPUMEHEHHUE OKCUJIOB.

Iunpoxcunpl, ux knaccudukanus. OcnoBanusi. Cocras. Illenoun u HepacTBOpUMBIC OCHOBAHHSI.
Homenkmarypa. ®usnueckue M XUMHYECKHE CBOMCTBA OCHOBaHWM. Peakuus HeWTpanu3anuu.
[Tomy4yeHue u npuMeHeHNuEe OCHOBAaHUA. AM(OTEpHBIE OKCHUIBI U THAPOKCHIBI.

Kucnotsl. CocraB. Knaccuduxanus. Homenxnarypa. ®usnyeckue M XUMHUYECKHE CBOMCTBA

KHUCJIOT. BBITECHUTENBHBIN Psii METAJIOB.

Comu. Cocras. Kinaccudukanus. Homenknarypa. @usnueckue cBoWcTBa colieid. PacTBopuMocThb
cojied B Boje. XuMuyeckue cBoiictBa cojeil. CrnocoObl momydeHus coieil. Ilpumenenue coueit.
['eneTnveckas CBSI3b MKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHECHHM.

Hemonctparmu. O3HakoMIIeHHE ¢ 00pa3iiaMu MPOCTHIX M CIOKHBIX BeriecTB. CrocoObl OUUCTKH
BEIIECTB: KPUCTATU3ALUS, AUCTHIUISALUS, XpomaTtorpadus. ONBITH, MOATBEPKIAIOIINE 3aKOH
COXpaHEHUsI MacChl BEIIECTB.

[Tonydenne u cobupaHue KuCIOpOJa METOJOM BBITECHEHHS BO3ayxa W Bojbl. OrmnpejereHne
cocTaBa Bo3nyxa. Komneknus HeTr, KaMEHHOTO YISl ¥ TPOIyKTOB UX IMEepepabOTKH.

[Tonyuenue Bomopona B anmapate Kuma, mpoBepka BOJOpOJia Ha YUCTOTY, TOPEHUE BOJOPOAA,
cobupaHue BOJOPOJa METOJIOM BBITECHEHHS BO3TyXa M BOJBL. AHaIN3 BOJbl. CHHTE3 BOJIBI.

3HAKOMCTBO ¢ oOpaslmamMu OKCHJOB, KHCIIOT, OCHOBaHWH u cojeil. HeWrpanuzamms ménoun

KHCJIOTOM B IPUCYTCTBUH MHIUKATOPA.

Jlabopamopusie onvimeur (C ucnonws3oBaHueMm obopyaoBaHusi «Touka poctayn). PaccMoTpenwme
BEIIECTB C pa3iMyHbIMU (U3NYECKUMHU CBoiicTBamH. Pa3zneneHue cmecu ¢ NOMOIIbIO MAarHura.
[Ipumepbl GpU3MYECKUX U XUMUUYECKUX SIBICHUN. Peakiuu, WITIOCTPUPYIOLIME OCHOBHBIE MPHU3HAKU
XapaKTEpHBIX peakiuu. PasnokeHne ocHoBHOTO KapOonata memu (II). Peakumst 3amerenust memu
xkene3oM. O3HakoMIIeHHe ¢ oOpas3liaMu OKCUIOB. BzammonerictBue Bogopoaa ¢ okcuaom menu (II).
OnbIThL, MOATBEPKIAIOIINE XMMUYECKAE CBOWCTBA KUCIOT, OCHOBaHUH.

Ipaxmuueckue pabomsi: 1lpaBuia TeXHUKH 0€30MAaCHOCTH MPH paboTe B XUMUUYECKOM KaOHHETe.
O3zHakomiieHHe ¢ JabopaTopHbIM 00opyaoBaHueM. OuucTKa 3arps3HEHHON IMOBapeHHOM COMU.
[Tonyuyenue u coiicTBa kuciopoaa. Ilomyuenune Bogopoaa u uzydenue ero cBoicts. [Ipurorosnenue
pacTBOpPOB CoOJied C ONpeaenéHHOM MaccOBOM J0Jied pacTBOPEHHOrO BellecTBa. PerieHue
SKCIIEPUMEHTANIbHBIX 33a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX COETUHEHUIN.

Pacuemnvie 3a0auu: BrruuciieHne OTHOCUTEIBHOM MOJIEKYISPHONM Macchl BellecTBa 1o Gopmyre.
Boeluncinenne MaccoBOil J0JM 3JIEMEHTA B XMMHYECKOM COEJUHEHUHU. YCTaHOBJICHHE IMPOCTEHIIeH
(dbopMyIbl BELIECTBA MO MACCOBBIM JIOJNISIM 3J€eMEeHTOB. HaxoxaeHne mMaccoBoil A0 pacTBOPEHHOTO
BellleCTBa B pacTBOpe. BrluncieHne Maccbl pacCTBOPEHHOIO BEIIECTBA M BOABI JJIsI MPUTOTOBIICHUS
pacTBopa ompenenéHHoN KoHIeHTpauuu. OObEMHbBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEaKIIUsIX.
Boruncnenuss mo XMMHYECKMM YypaBHEHHUSIM MacChl, 00bEMa W KOJMYECTBA BEIIECTBA OJHOTO H3
MPOJIYKTOB PEAKIIMH MO0 Macce UCXOIHOTO BEIIeCTBa, 00bEMY HIIM KOJIMYECTBY BEIIECTBA, COJEPIKAIIETO
OIIPEAENEHHYIO JIOJIIO IPUMECEM.

Paznean 2. Ilepuoanyeckuii 3aKoH U nepuoAUYecKas CUCTeMa XuMU4eckux jiemeHToB /. U.
Menpeneesa. CTpoeHue aroma.

[TepBpie TMOMBITKM KIacCHUPHUKAIIMM XUMUYECKUX D3JEMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
aneMeHTOB. EcTecTBeHHBIE ceMeiCcTBa IIENOYHBIX METAJIOB M TajoreHoB. biaropojHeie rasbl.
[Tepuonnueckuii 3akoH [[.M.MenneneeBa. Ilepuoamyeckas cucTeMa Kak €CTECTBEHHO — HAY4YHOE
KJaccu(uKaus XUMHUYECKUX OJJIeMEHTOB. TabnuuHast ¢opma mNpeacTaBieHUsl KiacCu(pUKanuu
XUMHYECKUX AIeMeHTOB. CTpykTypa Tabnuiibl «lleproaudeckas cucreMa XauMu4deckux dnemeHTon J[.1.
MenneneeBay (kopotkas ¢opma): A- u b- rpynnsl, nepuoasl. OU3HUECKUI CMBICT MOPSAKOBOTO
2JIEMEHTA, HOMEpa Mepro/ia, HOMEPA IPYMIbI (715 3JIEMEHTOB A-TPyII).



Crtpoenue aroMa: spo U EKTpoHHast 0000uka. COCTaB aTOMHBIX SIJIEP: MPOTOHBI U HEUTPOHHI.
N3oTtombl. 3apsi aTOMHOrO sipa, MacCoOBO€ YHCIIO, OTHOCUTENbHAs aromMHas macca. CoBpeMeHHas
(hOpMyITUPOBKA TOHATHUS «XUMUYECCKHIA STIEMEHT.

DneKTpoHHAas 000JI0YKAa aTOMa: TIOHATHE 00 YHEPreTHYEeCKOM YPOBHE (JIEKTPOHHOM CJIOE), €ro
€MKOCTU. 3amnoJIHEHHE DJICKTPOHHBIX CJIIOEB Y aTOMOB 3JIEMEHTOB IEPBOTO — TPETHEr0 MEPHOJIOB.
CoBpemenHast GopMyITHPOBKA IEPHOIMISCKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle poctmxenust V1. MenpaeneeBa: ucrnpaBieHUE
OTHOCHUTENIbHBIX aTOMHBIX MacC, IMpeACKa3aHhe CYIIECTBOBAHUS HEOTKPBITBIX  AJIEMEHTOB,
MEPECTAHOBKM XUMHUYECKUX JJIEMEHTOB B Iepuoandecko cucreme. JKuszHb u nearenbHocTs [.1.
Menneneena.

HeMmoncTpamu: @u3ndeckue CBOMCTBA MICJIOYHBIX METAIJIOB. B3auMoielicTBME OKCHUIOB HATPHS,
Maraus, (ocdopa, cepsl ¢ BOJOH, UCCIEIOBaHUE CBOICTB MOJIy4€HHBIX NPOAYKTOB. B3anmonelictBue
HATpUs U KaIus ¢ BOJOM. PU3NYECKHE CBOWCTBA TaJIOTEHOB. B3auMoeicTBuEe aqtOMUHHUS C XJIOPOM,
OpoMOM U Ho10M.

Pa3znea 3. Ctpoenue BemecTBa.

DNEeKTPOOTPUIIATEILHOCTh XUMUYECKUX dJeMeHTOB. OCHOBHBIC BHUIBI XUMHYECKOW CBS3H:
KOBQJICHTHAs HEMOJISIpHAs, KOBAJCHTHAs TMOJISIpHAs, HWOHHAs. BaJeHTHOCTh AIIEMEHTOB B CBETE
ANEeKTpOHHOU Teopun. CTeneHb okuciaeHus. [IpaBmna onpenaeneHus CTeneHe OKUCISHUS JIEMEHTOB.

Hemonctparmu: ComnocraBieHne (PU3NKO-XUMUYECKUX CBOWCTB COCIMHEHHN C KOBAJIEHTHBIMU H

MOHHBIMH CBA35IMU.

B asmopckyro npoepammy énecenvi nekomopule UsMEHEeHUs.

PeszepBHoe Bpemst (3 yaca) HCTIONB3YETCs CIENYIOMMUM 00pa3oM: 1 yac — Ha MpoBeAeHHE 0000IIAIOIETO
ypoka no teme «llepBoHadasibHBIE XMMHMUYECKHE IMOHATHS». l4ac - Ha pElIEHUE PACUETHBIX 3a]ad
«HaxoxxaeHue MaccoBOM JOJM PAacTBOPEHHOIO BEIIECTBA B pacTBOpE. BblunciieHHEe Macchl
PacTBOPEHHOIO BEIIECTBA M BOJIBI ISl IPUTOTOBJIEHUS pACTBOPA OIIPEACIEHHON KOHIIEHTpauu». 1 yac
- Ha IpoBeJIeHNe 0000IaoIIero ypoka mno teme «BaxHeillne Kiiacchl HEOPraHUYECKUX COSAUHEHUI.
O6ocHOBaHUE: MPU U3YYEHUU Ha3BaHHBIX TEM HEIOCTATOYHO BPEMEHH ISl MPOBEACHUS 0000Ia0IIIX
YPOKOB U YPOKOB IO PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 33/1a4, @ YPOKH 3THU HEOOXOIUMBI, TaK KaK
HampaBJICHbl Ha peaju3alyi0 BaKHEHIIMX TpeOOBaHMM K 3HAHUAM Y4YaluXci — IPUMEHEHHE
noiay4eHHbIX Y'Y/ 111 BBINOJHEHUS TPEHUPOBOUHBIX YIPAXKHEHUW M MOATOTOBKE K KOHTPOJIBHOU
pabote. DopMynupoBKa HA3BAHUN Pa3AEIOB U TEM COOTBETCTBYET aBTOPCKOI Mporpamme.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Xumus 8 kiacc 6a30Bblil ypoBeHb (68 yaco).

g Tema ypoka ONeMEeHTHI COAep KaHUA TpeboBaHMs K yPOBHIO IOATOTOBKY 00ydaromuxcst (pe3ysbraT) /3
~
Pa3nen 1.0cHOBHbBIE IOHATHS XMMHHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBjieHui) (55 4.)

I. llepBonavanbHbIe XMMHUYECKHE MOHATHA (21 4.)
A [l.Ilpenmer xumun. Bemecrsa u ux XuMHsl KaKk 4acTh €CTECTBO3HAHUSI. J0JKHBI 3HATB: ONpeelieHNe MpeMeTa XUMHIH, 81
KED CBOMCTBA. XuMus — HayKa O BelllecTBax, UX OMpeeNieHne BENECTBA, CBOMCTB BellecTB J0JKHBI
5 UI/O Nol: PaccMOTPEHHE BEIIECTB ¢ CTPOEHUU, CBOMCTBAX U IIPEBPALLECHUSIX. YMeEThb:
© Pa3IUIHBIMU (PU3HIECKUMHE HaGmronenue, onvcanue, u3MepeHue, OIHCHIBATh BEUIECTBA MO UX (PU3MYECKUM CBONCTBAM

CBONCTBAMIL 9KCIIEPUMEHT, MOOETUPOBAHILE.

(C ucnonv3osanuem o6opyoosanus THonamue o xumuueckom ananuze u cuHmese.

«Touka pocmay)
&, 2. Meroapl mo3HaHUS B XUMMU. 82
L% 3. [IpakTuueckas padora Nel. [Tpuémsr | IIpaBuna paOboTel B KOILHON J10JKHBI 3HATD: 83
5 6ezomacHoil paboTel ¢ 060pymoBaHueM | 1aboparopuu. JlabopatopHas nocya u IpaBujIa pabOTHl B XUMHYECKOM KabuHeTe J1oKHBI
© u BemecTBaMu. CTpOEHHUE IITTAMEHH. o0opyznoBaHue. YMeThb: 00paIaThes ¢ 1abopaTOpHBIM IITATUBOM,

(C UCHOJIb308AHUEM 060py003auu}l HpaBI/U[a 0e30MMacHOCTH. CIIMPTOBKOH, PA3JIMIHOU XUMHUIECKOU ITOCYA0U

«Touka pocmay) Hazcpesamenvnvie ycmpoticmaa.

Ilposedenue xumuueckux peakyuii npu
Hazpesanui.

2. 4.YuncTrele BelecTBa ¥ CMECH. Pasnenenue cmeceil. OuucTka BEIIECTB. JL0JI3KHBI 3HATD: 84
L% U1 /O Ne2: PazjieieHre CMeCH C DuUIbTPOBAHKE. OTJIMYME YUCTOrO BEIIECTBA OT CMECH, CITOCOOBI
g MOMOII[BIO MArHKTA. YucTele BellecTBa U CMECH BEIIECTB. pasaeiacHus cMmeceil J10JIKHBI YMETb:

(C ucnonvzosanuem obopyoosanus
«Touxka pocmay)

Ipupoonvie cmecu: 6030yx, NPUPoOHbLIL 2a3,
Hegmb, npUpoOHbvIE B0OWL.

pa3in4aTtb OAHOPOAHBIC U HCOAHOPOAHBIC CMECHU




06pa3uaMH MMPOCTBIX U CJIOKHBIX

aTOMHas U MOJICKYJISIpHAsA MacCChbl.

Amomnas eOunuya mMaccol.

pas3in4aTh NPOCTHIC U CIIOXKHBIC BCIIECTBA, CMCCH U
CJIOKHBIC BEIICCTBA

& |5.IIpakTtuueckas padora Ne2. OuncTKa 3arps3HEHHOMN TOBAPEHHON COJIH. J0J:KHBI 3HATD: TIpaBHiIa 00paIeHHs C 85
© . . .
%« O4HCTKA 3arPA3HEHHOM NI0BApeHHOi Pasnenenne cmeceil. OuncTka BeleCTB. 1a00paTOpPHBIM 000PYA0BAaHUEM, CIOCOOBI pa3JeeH s
= oI ®dunbTpOBaHMUE. OHOPOAHOW U HEOJHOPOAHOM cMecer LoJIKHbI
O YMeTh: IPOBOIUTD pa3/eieHne cMeceit

(C ucnonvzosanuem o60opyoosanus

(GUIBTPOBaHUEM U BHITIAPHBAHUEM

«Touka pocmay)
&, 6. PusnyecKre ¥ XUMHIECKHE Xumudeckasi peakiusi. Y CJIOBHUS ¥ IPU3HAKU J0JUKHBI 3HATH: 86
L% sBiIeHMs. XuMuueckue peakuuu. JI/Q | XMMHYECKUX peakuuii. Puznueckue u orpeeneHre GU3NIECKUX U XUMUYECKUX SBICHUH,
g NQ3: HpI/IMepr (1)1/13. SIBJ'ICHI/Iﬁ XUMHWYECKUCEC SABJIICHHU . XI/IMI/I‘IeCuKI/Ie peaKkuuru. IMPU3HAKU XUMHNYCCKUX PCAKIIUU U YCIIOBUA UX

(paCTI/IpaHI/Ie Caxapa B CTyHKe, HpI/ISHaKI/I XUMUYCCKHUX PEAKIHN U YCIIOBUSA 5 BO3HHUKHOBCHUSA U TCUCHUA I[O.]'DKHBI VYMETh:

o BO3HUKHOBCHHUA U TCUCHHU S XUMHNUYCCKNX PCAaKITUN
HarpeBaHWe CTEKIITHHOW TPYOKH). Hoosed 1 peakUyt | oTInYaTh HU3MIECKUE U XHMITICCKHE ABICHHA, ONPENCIIATE
. o8edenue XUMUIEeCKUX peakyuti npu NPU3HAKA XUMUYECKUX PEAKIMiA, YCIOBHS UX
UI/O Ned: ITpumepsl XuM. BIEHUIN P P P p PEaKiiH, ¥
Hazpesanuu. [lonamue o ckopocmu Xumu4eckux | BO3HUKHOBEHUS

(ropeHue cBe4H, MpOKaJINBaHUE Dpeaxiyuii.

MEIHOU IIPOBOJIOKH,

B3auMoiciicTBrE MIEN0YH C ¢/,

CEpHOM KUCIIOTHI C XJIOPUAOM Oapust

W T.1.).

(C ucnonvzoeanuem odopyoosanusn

«Touka pocmay)
&, |7. ATOMBI, MOJIEKYJIbI ¥ HOHBI. ATOMBI U MOJIEKYJIBL. 87
2 BemiecTBa MONEKyIAPHOTO U HEMONEKYJISIPHOr0o cTpoeHusl. KauecTBeHHBIM U KOIMYECTBEHHBIN COCTaB
a
S BEILIECTBA.
o ATtoMHO-MOIeKyIsIpHOe yuaeHue. [IpocTeie BemecTBa (MeTauibl U HeMeTasuisl). CIIO)KHBIE BeIecTBa

(opranmdeckre U HEOPraHMIECKHUE).

8.BemiecTBa MOJIEKYISIPHOTO U 88

HEMOJIEKYJIIPHOTO CTPOEHUS.
A, 9. IIpocTele U CIOKHBIE BEIIECTBA. XUMUYECKUAN NEMEHT. 361K Xumuy 3HAKN JO0KHBI 3HATH: ONPEAEIEHNE aTOMa, TPOCTOTO U 39,10
E X UMHYECKHE 3IEMEHTEL XUMHYECKUX 3JIEMEHTOB XUMHYECKUE QOPMYJIBL. | CIIOKHOIO BELIECTBA, OTIMYME CMECH M CIIOKHOTO
% 3aKoH NOCTOSHCTBA cocTaBa OTHOCHTEIBHBIC :
O UI/O Ne5. O3nakomiieHHE ¢ BelecTBa JL0JIKHBI YMETh:




BewecTB. (C ucnonvioeanuem
00opyoosanus
«Touka pocmay)

(C ucnonvzosanuem obopyoosanus

«Touxka pocmay)

A [10.11. 3HaKku XMMUYECKUX DIEMEHTOB. 811,12
E OTHOCHUTEIbHAS AaTOMHAs Macca.
5 12. 3aK0H TTOCTOSHCTBA COCTaBa 3aKoH MOCTOsTHCTBA cocTaBa KauecTBeHHbIH U J0J:KHBI 3HATh: ONPEIE/ICHNE XMMUYECKOTO 813
BEIIECTB KOJIMYECTBEHHBII COCTAB BEIECTBA 9JIEMEHTa, OTHOCHTEIILHOH aTOMHON Macchl, 30 3HAKOB
(C ucnonvsosanuem oGopyoosanus XHMHYECKHX SNIEMEHTOB J0KHBI YMETh: OTJIMYaTh
«Tqua pocma») IMMOHATHUA XUMHNYECCKUUN 3JIEMEHT U ITPOCTOC BEUICCTBO
& |13.Xummuueckue GopMyIsl. KonuuecTBo BemtectBa, Monb. MomsipHast Macca. | JL0JKHBI 3HATH: 814
E OTHOCHTEIIbHASI MOJICKYIISIPHAS. Macca. Onpe/leNeHHe 3aKOHa MOCTOAHCTBA COCTaBa, ONpEEeHNe
5 14. MaccoBast 101 XUMAIECKOTO BhIqMCICHIE  MaccoBOil  somu  onementa 5 XAMHUCCKOM (bOEMyJIBI, OTHOCHUTETbHON MOJICKYJISIPHOM §15
S IEMEHTa B COe/HHEHHIL. XHMUYECKOM COEMHEHH. MacChl, MACCOBOM IO XUMHYECKOT0 1eMeHTa J0JIKHbI
YMeTb: JaBaTh I10 TUIAHY OIHCAHKE BEIIECTB, BBHIMOIHSITh
15. BaJeHTHOCTh XUMHYECKIX IToHsITHE O BAJIEHTHOCTH XUMHUIECKHX pacueTst o hopMyIam §16
hreMeHToB. OnpeeneHue 9JIEMEHTOB.
BAJICHTHOCTHU DJIEMEHTOB I10 (bopMynaM OnpeneneHI/Ie BaJICHTHOCTH 2JICMCHTOB II0
OMHAPHBIX COCTMHCHUIM. Gopmynam ux coenuHeHnH
& |16. CocraBnenne xummudeckux popmyi| Cocrasnenue GopMyn coeqMHEHNH 10 J0JIKHBI 3HATD: OIPEICICHUE BAJICHTHOCTH, 817
E 6I/IHapHI>IX COGI[I/IHCHI/Iﬁ 1o BAJICHTHOCTHU onpeaciATh BaJICHTHOCTD I10 q)opMyne, COCTOﬂHIQfI nu3 2-
5 BAJICHTHOCTH. X 3JICMEHTOB, COCTABIIATH
(bOpMyIIBI IO BaJICHTHOCTH
JoJKHBI YMETh:
BBITIOJIHATH PACUEThI 10 (hopMyiam
é 17. ATOMHO-MOJIEKYISIPHOE YUEHHE. 818,19
& [3aKOH COXPAaHEHHsI MacChl BEIIECTB.
T




18. Xumuueckue ypaBHEHUSI.
(C ucnonvzosanuem o60opyoosanus

XuMu4ueckas peakuus. ypaBHCHI/IC U CXeMa XHUMHYECKOM pCaKkuuu. YcaoBus u MMPU3HAKU XUMHUYCCKUX

peakumii. XMUMHUYECKUE YPaBHEHUS

820

IIpumenenue. Kpyroopot kucnopoia
B ripupoje. JI/O Ne§: O3nakomieHue ¢
0Opa3iaMu OKCHJIOB.

OTIpeIeIeHre OKCHJIOB, 0OJIACTH MMPUMEHEHHS KUCIIOpoia
JOJUKHBI YMETh: COCTaBIIATh (POPMYIIBI OKCHJIOB,
Ha3bIBaTh WX, COCTABJIATh YPABHEHUS PEAKIIUH ITOTyICHUS
OKCHJIOB

«Touka pocmay)

19. Tumnbl XuMHUYECKUX PEAKITUH. Knaccudukamys XuMHUECKHX pEaKInii o 821

JI/O No6: PaziioxxeHue OCHOBHOI'O YUCITY ¥ COCTABY MCXOJHBIX U MOTYICHHBIX

kapOonara menu (II)) (mamaxura). JI/O | BEECTB

No7: Peakius 3aMeleHus] MeIu

PKETIE30M

(C ucnonvzoeanuem o060pyoosanusn

«Touka pocmay)
& [20.IloBropenne u 0606menne mo teme | [loropenne u cucremarusanus 3YH J0JUKHBI 3HATh: 3HAKN OCHOBHBIX XUMHUYECKHIX 81-21
L% ((HepBOHaanII)HBIC XUMUYECKUe MOJIYYCHHBIX ITPHU U3YUYCHUU TEMBI OJIEMEHTOB, PaCYCTHBIC Q)OpMYJIBI, 3aKOHBI EOJ'I)KHLI
T HOHSTH» YMeThb: TPUMEHSTD TONyICHHbBIC 3HAHUS TIPH PEIICHUN

pacUeTHBIX 3aj1a4

21. KonrposbHas padoTta Nel o teme:

«IIepBOHauUaIbHBIE XUMUYECKUE

TTOHSITHS.

II. Kucaopona (54.).

& 22. Kucnopon, ero oomras Kucnopon, pusndeckne n XuMIUIeCKUE CBOUCTBA, | J0JKHbBI 3HATD: 822
L% XapaKTEPUCTHUKA, HAXOXKIEHUE B MONMyYCHUE U TIPUMCHCHHE. (bu3HYeCKe CBOMCTBA KUCIOPO/Ia, CIIOCOOBI MOTYyYCHHUS
T [MpHPOJIE U MOJTyICHHUE. IMonyueHne ra3000pa3HbIX BEIIECTB. ero B 1aOOPaTOPUH U MPOMBIIUICHHOCTH J0JIKHBI

(C ucnonvszosanuem o6opydosanus KavecTBeHHBIE peaKIlnK Ha Ta3000pa3HbIe YMETb: Pa3UyaTh MOHATUS «XUMUUYECKUAN 3IIEMEHT» U

«Touxa pocmay) BemectBa. Kucnopon. Haxoxaenue B mpupoze. | «mpocToe BEmeCTBO» Ha IPUMEpPE KUCIOPOIa

KpyroBopoT Kuciiopoja B pHpoJIE.
23. CpoiicTBa kuciopoaa. OKCUIBI. Topenue. Oxcubt J0JIKHBI 3HATH: XHMHUUYECKHE CBOMCTBA KHCIIOPO/Ia, 823,24




(C ucnonvzosanuem ob60opyoosanus
«Touka pocmay)

oxcugom meau (1)
(C ucnonvzosanuem ob6opyoosanus

«Touxka pocmay)

ONHCHIBATh XUMUYECKHE CBOMCTBA BOAOPOAA, 3aIIMCbIBATH

YpaBHEHUS PEaKHii

24. Ilpaktuueckas padota Ne 3 [Tonyuenue, cobupanue U pacrio3HaBaHue ra3oB | J0JLKHbBI 3HATD: 825
ITo JIY4EHHUE U CBOMUCTBA KHUCJIOpOJa. kuciopoja. KadecTBeHHbIE peakiuy Ha CIIOCOOBI MOTYYEHUS KUCTIOPO/Ia B Ha60paT0pI/II/I
(C ucnonvszosanuem obopydosanus KHACTIOPOJ JO2KHBI YMeThb: cOOMpaTh MPHOOp AT HOITyIEHHS
«Touka pocman) KHCJIOpO/Ia, COOIIONATh MPaBHUIIa 110 TEXHUKE
Oe3omacHoCTH
% 25. O30H. AIIIOTPONHS KMCIOPOIa 826
M {&6. Bo31yx U €ro cocTa. Bo3nyx u ero cocras. Jl0JIKHBI 3HATB: COCTaB 827
(C ucnonvzosanuem obopyoosanus XuMHUecKoe 3arps3HEHIe OKPYXKAroIe cpeibl | BO3/yXa,
«Touka pocma») " €ro IocCJIcaCTBHUAA. QOJI)KHBI YMETh:
TormBo W crocoObl €ro CXKUraHus. 3alluTa BBISBIATH SKOJIOTMYECKHE POOIIEMBI, CBSI3aHHBIC C
aTMoc(epHOro Bo3ayxa OT 3arps3HeHH 3arpsi3HeHreM aTMOC(epHOT 0 BO3IyXa
II1. Bomopona (34.).
27. Bomopon, ero oOrias Bonopon, pusmdeckue n XuMudeckue cBoicTBa, | JOJKHBI 3HATh: COCTaB MOJIEKYJIBI BOIOPOA, 828
XapaKTePUCTHKA, HAXOXK/ICHHUE B MTOJTyYeHHE. oTpeneneHrne BOCCTaHOBHUTENS JL0MKHBI
MPUPOJE, ITOIIyYCHUE [Tomygenne ra3000pa3HbIX BEIIECTB. YMETh: N1aBaTh XapaKTCPUCTHKY BOAOPOAY,
(C ucnonvzosanuem obopyoosanus KauecTBeHHBIE peaKIIMU Ha Ta3000pa3HbIe OMHCHIBATH (PU3HYCCKHE CBOHCTBA
«Touxka pocmay) BeIecTsa.
Haxoxnenue B mpupoze.
&, 28. CpoiicTBa 1 NpUMEHEHHE Bomopon, pusnveckne u XuMudYecKre CBoicTBa. | JLOMKHBI 3HATb: XUMHYECKHE CBOHCTBA 8§29
E BOJIOPOJIA. KadectBeHHBIE peakiiuu Ha Ta3000pa3HbIe BOJIOPO/Ia, 00JIACTH PUMEHEHHS BOJIOPOA
= UI/O Ne9: BsaumozeiicTaue Bogopoza c| SoHECTsa JLOJKHBI yMeTh:




29.IlpakTuueckas padorta Ned.
«IlomyueHnne Boopoa u
rccienoBaHue ero cBocTBy» (C
1LCnO1b306aHUEM 000PYO0BAHUA

830

SuBapp

NeS. [IpuroToBneHue pacTBOPOB COJIEH
C OIIPEACIICHHOM MAacCOBOM J0JIEH
[PACTBOPEHHOTO BEIIECTBA

(C ucnonvzosanuem obopyoosanus

«Touxka pocmay)

,I[OJ'Ieﬁ PACTBOPCHHOT'O BCIICCTBA

J10JLKHBI YMETh:

MIPUTOTABINBATH PACTBOP COJIU C ONPEIEICHHON MacCOBOH
JIOJIEH PaCTBOPEHHOT'O BEIECTBA, PENIaTh 3a7a4d TaHHOTO
THIIA

«Touka pocmay)
IV. Boaa. PactBopsbl. (84.)
2 [30. Bona. Bopna u e€ coiictBa. Bona - pactBopuTenb. J0JZKHBI 3HATH: OINPEEIEHNE PACTBOPUMOCTH, 831
Lc:s 31. XuMHYecKue CBOMCTBA U PaCTB()pI/IMOCTB BEIIECTB B BOJIE. KOHIICHTPAIU BCIICCTB B BOJIC, IIOHATHEC «MaCCOBas I0JIA §32
q) .
< [IPEMEHEHHE BOJIBL. B3semmuBanue. [IpurorosieHue pacTBopos. PacTBOPCHHOTr O BelecTBa» JL0MKHbBI YMeTh:
Onpenenenrie MaccoBO# JIOJH PaCTBOPEHHOTO OOBSACHSTH MPOIIECC PACTBOPEHHUSI C TOUKU 3PEHUS
(C ucnonvzoeanuem ob60opyoosanus
T, BEIIECTBA. ATOMHOMOJIEKYIISIPHOTO YUEHHUS, PellaTh 3a/Ia4d Ha
«Touka pocmay) orpejieNieHre MacCOBOM JIOJIM PACTBOPEHHOTO BEIECTBA
32. Boga — pactBopuresb. PacTBOphI. 833
&, 33. MaccoBas 10J11 paCTBOPEHHOTO BsruucieHne MaccoBoil JOIH BEIECTBA B 834
2 Bemecrna. pacTBOpE MO U3BECTHOW Macce pacTBOPEHHOTO
=
R [34. Perrenne pacueTHbIX 3124 BEI[ECTBA U Macce pacTBOPUTENS. Brrancinenne
N Macchl pacTBOPSIEMOT0 BEIIECTBA U
«HaxoxaeHne MaccoBOM 10J1H P P IH
pacTBOpPUTEIS, HEOOXOAUMBIX JIIS
[PaCTBOPEHHOT'O BEILIECTBA B PaCTBOPE. o
MIPUTOTOBJIEHHS ONPEIEICHHONH MacChl pacTBOpa
BrluncieHue Maccbl paCTBOPEHHOTO . . N
C M3BECTHOM MacCOBOM J0JIel paCTBOPEHHOTO
BEIICCTBA U BOJIBI U PUTOTOBICHHUS | poyyiocrpg.
[pacTBOpa OINPEIEICHHON
KOHLEHTPALIMN
35. [IpakTuueckas padboTa [IpuroroBnenue pacTBopa ¢ 3aqaHHON MaccoBOl | JLOJZKHBI 3HATB: CIIOCOO MIPUTOTOBJIEHUS PACTBOPOB 835




36. [loBTOpenue u 06001IEHUE TIO
temam «Kuciopon»,
«Bonopon», «Bona. PactBopei».

IToBTOpenue u cucrtemaruzanus 3YH
MOJYYEHHBIX NPU U3yUEHUHU TeM 2 U 3

Jl0JUKHBI 3HATh: OCHOBHBIE IIOHATHS 110 JAHHBIM TeMaM
J0JLKHBI YMeTh: IPUMEHSTh 3HAHUSA, YMEHUS U
HaBBIKH, MTOJIy4YE€HHbIE IPU U3yYEHHH TaHHBIX TEM

§31-34

37. KonrposibHas padota Ne 2 o
remaM «Kucnopoay, «Bomopony,
«Bona. PactBopbD».

V.Kosin4ecTBeHHbIE OTHOLLIEHUS B XUMMH (54.)

A B8. Monp — eaunnna KOJM4IeCTBa KonnuecTsa Bemecta. MonsipHas macca. J0JKHBI 3HATB: ONpeIe/ieHre KOTHIeCTBa 836
SE? BCIICCTBA. MOJ’IS{pHaSI Macca. BC€IICCTBA, MOJIA, MOHS[pHOﬁ MacCcChbl, paC4Y€THBIC
R 39. BEIMHCICHHUS 10 XUMHUYECKIM dopmyiibl JOJKHBI YMETh: §37
YPABHEHUAM. OTIPEENATH 10 (HOPMYIIE YUCIIO MOJIEH, BEIYHUCIISATE 110
o o OpMYyJI€ MacCcCy JAaHHOI'O BeuieCrna, €CJIn U3BECTHO
£ K0. 3akon ABoraapo. MoJsipHbIi MonsipHbIii 00beM Ta30B. (opwy Y ’ 838
= KOJIMYECTBO M HA060POT
2. 06bEM I'a30B. 3akon Asoeadpo
/m
o
& 41. OTHOCUTENbHAs TIOTHOCTH T'a30B 838
(C ucnonvzoeanuem odopyoosanusn
«Touka pocmay)
42.00beMHbBIC OTHOIIIEHHUS T'a30B TIPH 839
XUMUYECKUX PEAKIUAX
VI. BaxkHeiine KJIacchbl HEOPraHU4eCKUuX coequHeHui (124.).
§ 43. Okeupl: KiacCupUKaIus, Oxcuppl. Knaccugukanus. OCHOBHBIE T JoJKHBI 3HATH: KIIACCU(UKAITUIO OKCUIOB, UX 840
o HOMEHKJIaTypa, CBOﬁCTBa, MOJTy4YCHHE, KHCJIIOTHBIC OKCHOBI. dusnueckre 1 XUMHYICCKIE CBOﬁCTBa, CITOCOOBI MOJIY4YEHMs], TPUMEHEHNE
5 cBoiictea. [lonyuenue. il .
& [mpumenenue. JI/O Ne - OJ/I’KHbI YMETh:
“ MMCHCHHUC. %
10: BSaI/IMOI[eI/ICTBI/Ie OCHOBHBIX p . JOKa3bIBATh XUMHYCCKHEC CBOMCTBA OKCHAOB, 3aIIMChIBATh
XUMHYECKHE CBOMCTBA OKCHIOB YpaBHEHUS peaknuit
OKCHJIOB C KUCJIOTAMH.
(C ucnonvzosanuem obopyoosanus
«Touxka pocmay)
44. I'mapoxcuibl. OCHOBaHUS: OcuoBanwust. Knaccudukanus. Homenknatypa. J0JKHBI 3HATD: 841

Kaccu(uKaIus, HOMEHKIATypa,

MOJTyYeHHE.

KJIaCCH(UKAIIO0 OCHOBAaHUH, HX CBOHCTBA,
CrocoOBI MoNTyueHus!, mpuMeHeHue J1oaKHBI




45. XuMudeckue CBOMCTBa OCHOBaHUM.
JI/O Nel1: CBoiicTBa paCTBOPHMBIX H
HEPAaCTBOPUMBIX OCHOBAHUM.

JI/O Nel2: BzaumoelicTBure menoueit
C KACITOTaMH.

JI/O Nel3: Bzaumopeiictue
HEpPAaCTBOPUMBIX OCHOBAHUU C
KHCIIOTaMU.

JI/O Nel4: PaznoxxeHne rupoKcuaa
meau (II) mpu HarpeBanun

XHUMHUUYECKHE CBOMCTBA PACTBOPUMBIX U
HEpPacTBOPUMBIX OCHOBaHUM Peakuus
HEeUTpaln3anuu

(C ucnonvzoeanuem ovopyoosanusn «Touka
pocmay)

YMeTh: JI0Ka3bIBATh XUMHUYECKUE CBOUCTBA
OCHOBAHMM, 3aIIUCBIBATh YPABHEHUS PEAKIIUI

842

COJIEH, 3aIMChIBATh YPABHEHHUS PEAKIUi

% 46. AM$oTepHBIE OKCUIBI U (C ucnonvzoeanuem ovopyoosanusn «Touka 843
2 CUAPOKCHIBL. pocmay)
] )
& P1/0 Nel5: BzaumopeiictBue

FUIPOKCHU/IA IIMHKA C paCTBOPAMH

KHUCJIOT U IIEJI0UEH.

47. KucnoTel: cocTaB, kinaccupukanus,| Onpenenenue xapakrepa cpensl. MHankaTopsr. JI0JKHBI 3HATD: KJIACCH(PHUKAIIUIO KUCIIOT, UX 844

HOMEHKJIaTypa, MOJIy4YeHUE KUCIIOT. Kucnorsr. Knaccugukanus. Homenkiarypa. CBOICTBA, CIIOCOOBI MOTy4EHHs, IPUMEHEHNE

> DU3UYECKHE U XUMUYECKHE CBOMCTBA KUCIIOT .
& 48. Xumudeckue cBOHCTBA KUCIIOT. Borrecurrrenbipiii psn H.H. Bekerosa JloKHbI yMeTh: 845
< o . . o
S /O Nel6: JleiicTeue kuciot Ha Tpveromo HOKA3EIBATE XHMIIECKIE CBOHCTBA KHCIIOT, SAlHCHBATE
: ABHEHHSI PEaKIui
muHaukatopsel. JI/O 17: OTHOImEHNE yp peaxn
(C ucnonvzosanuem o6opyoosanus
KHCJIOT K METaJLJIaM.
«Touka pocmay)

49. Comnu: knaccudukanus, Conu. Knaccudukarus. Homenkiatypa. JoJKHBI 3HATB:  KIIACCH(UKAIMIO COJel, NX CBOICTBa, (846

HOMEHKJIATypa, CocoObl moaydenuss | CIocoObl MOy 4eH s COIeil. CIIOCOOBI MOTYYEHHUS], TPUMEHEHHE

50. CBolicTBa CcoJieH JIOJLKHBI YMeTh: JIOKa3bIBaTh XMMHYECKHE CBOMCTBA 847

51. 'eneTnueckas CBA3b MEXAY
OCHOBHBIMH KJIaccaMU
HEOPraHUYECKUX COCTMHEHUN

TToHsiTHE O TEeHETUYECKON CBS3H U
TEeHETUYECKHX PsIIaX METAIIOB U HEMETAJJIOB.

I[OJI)KHLI 3HATb: OIIPEACICHNEC OCHOBHBIX KJIaCCOB
HCEOPraHNYICCKUX COGHHHCHHﬁ, Knaccn(bm(aumo,
TCHCTUYCCKYIO CBA3b MCIKAY KJIaCCaMU

I[OJI)KHLI YMETb: J0Ka3bIBaTb XUMHYCCKHEC CBOMCTBa

OCHOBHBIX KJIACCOB HCOPIraHUYCCKHX BCIICCTB, COCTABJIATH

TCHCTUYCCKHUC LICTIOYKU U3 BCIICCTB PA3HBIX KJIACCOB




Maprt

52. IIpakTrueckas padota Ne6.
Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4

Pemienue OKCIICPUMCHTAJIbHBIX 3aJa4
Pa3IMYHBIX THUIIOB

Ba)KHEWIIINE XMMHYECKHE CB-Ba HEOPTaHUYECKUX B-B
/{01KHBI yMeETh:

848

1o Teme «OCHOBHBIE KJIACChI
HEOpraHnuecKux coeauHeruiy (C
ucnob3oeanuem 000pyoosanus

MPAKTUYECKH JIOKa3bIBaTh CBONCTBA OCHOBHBIX KJIaCCOB
HeOpraHH‘{eCKI/IX BCIICCTB, CO6J'IIO}Z[3TB HpaBI/IHa I10 TCXHHUKC
0€e30IMacHOCTH

XUMHUYCCKUX JJICMCHTOB

cucTeMa XUMU4eckux snemeHToB ..
Menneneesa. I' pynsl u neprozsl
neproanyeckor cucteMsl. Kopotkuit u
JUIMHHBIN BapHaHTBI IEPUOJHYECKON TaOIULIbI

«Touka pocmay)
53. IToBTOpenue u 06001IeHHE 10 TeMe| OCHOBHBIE KJIACChI HEOPIaHUYECKUX BEIIECTB. 840-47
«BaxxHeinme Ki1acchl HEOPraHMYECKUX| XMMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTHHEHUI
COCTMHEHUIN»
54. KontponpHas padota Ne3 no
reme: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUI.
Pasznen 2. [lepuoguyeckuii 3aK0H U epuoANYecKasi cucreMa XuMudeckux 3JjieMmeHToB .. Menaeneea. Crpoenune aroma. (7 yacos)
VII. [lepuoguveckuii 3aK0H U cTpoeHue atoma (74.).
2 [55. Knaccupuxanus XuMHIECKHX XUMUYECKUAN DIIEMEHT. J0JuKHBI 3HATH: OnpeneneHne aM()OTEPHOr0 OKCHIA U 849
2. bIIeMEHTOB. Kiaccudukanmm XuMIIeCKHX JIEMEHTOB. THIPOKCHIA, TIEPBHIC TOIBITKA KITacCH(PUKAITIT
5 [TonsTHE O IpyNIIaX CXOAHBIX 3JIEMEHTOB. XUMHUYECKUX 3JIEMEHTOB J[0JLKHBI YMeTh:
AMdoTepHOCTS. BKCIICPIMCHTANHHO JOKA3bIBaTh aM(POTEPHOCTH THIPOKCH A
56. Ilepuonuueckuii 3akon JI. U. [leproanueckuii 3aKOH XMMHUYECKHX 3JIeMeHTOB|L0JKHBI 3HATH: ONpENeNeHrne epruoa, TPYIIIIbI, 850
Meneneena. J.W. Menneneea. (hu3nyuecKuii CMBICT HOMepa Tiepruoaa 1 rpynmns! Jo/KHBI
YMETb: OITUChIBATh XUMHUYCCKUEC BJIEMCHTBI UCXOIA U3
TTOTTOKCHIDT BITCPHO/IC, TPYIINE U CTPOCHHUS aToMa,
00BSICHATH U3MEHEHHE CB-B B MEPpUOAC U I'pyIie
57. Ilepuonnyeckas Tabnuia IMepronmueckuii 3akoH u [lepuoandeckas 851




58. Ctpoenue atoma. CoCTaB aTOMHBIX
siiep. M30Tombl.

Crpoenue atoma. SAapo (TpOTOHBI, HEUTPOHBI)
U 351eKTpoHbl. M3o0Tomnbl. CocTaB aTOMHBIX siziep

JOIsKHEL 3HATE:

[POJTb TIEPUOIUIECKOT0 3aKOHA I Pa3BUTHSI HAYKH,
TCXHUKH, OCHOBHBIC OTAIIbI )KU3HHU U ACATCIBbHOCTHU
Ht-Merrereena J[01KHBI yMeETh: JI0Ka3bIBATh OCHOBHbBIE
MOJIOKCHUSI TUAJIEKTUKH Ha IPUMEPE MEePHOTUIECKOM
CUCTEMBI U CTPOCHUA aTOMa

852

OIIPEACIISITE NMOHHYIO CBA3b PA3JIMYHBIC BUJbI

59. Pacnipenenenue >eKTPOHOB 1O OnekTpoHHAast 000I0UKa, PACTIOIOKEHHE JLOKHEL 3HATE: CTPOCHUE aTOMa, 3HAUCHUE 853
PHEPreTUIECKUM YPOBHSIM. OJICKTPOHOB 110 CJIOAM, (bOpMI)I QJICKTPOHHBIX MOPAAKOBOI'O HOMEPA,
opOuTasei, criapeHHbIC ¥ HECIIApEHHbBIE OIpeIeICHU e U30TOIOB
3JIEKTPOHBI, SJICKTPOHHBIE (YOPMYJIbI U JOKHEL YMeThL: ONTMCHIBATH XUMUYECKUN SJIEMEHT C TOUKHU
OJICKTPOHHBIC STUEHKH BPEHUA CTPOCHUA aTOMOB
2 60. 3naueHKe MEPUOANIECKOTO 3aKOHA. 854
qé Hayunbie noctmxenns /1. W.
< MeHnneneeBa
61. [ToBTOpEeHHE M 0000IIEHHE IO Tleproguueckuii 3aK0H U cTpoeHre atoMa. PU3NUECKUl CMBICI MOPSIKOBOI0 HOMEpA JIEMEHTA U COBPEMEHHOE
reme: ITeproandecKuii 3aKOH 1 mpencrasienue [leproamaeckoro 3akoHa. [[puunHBI NI3MEHEHNS METAJUTMYECKIX U HEMETAITNIECKHUX CBOICTB B
[epHoMuecKas CHCTeMa XUMUUECKHX repuojax u B rpynmnax. llepuonnuecknii 3aK0H U IEpUOAUYECKas CUCTEMa XUMUYECKUX 3semeHToB J[. 1.
hinemenToB JI. V. Menzeneesa. Menneneesa.
CTpoeHue aToma. SHaYCHHE MTePHOINIECKOTo 3akoHa. JKu3nb u nestenbHocTh .M. MenneneeBa
Pa3znen 3. Ctpoenne BemecTBa. XumMmu4ieckasi CBsi3b. (7 4acoB)
VIII. Ctpoenne BemecTBa. XuMu4eckas cBs3b (74.)
= 162. DIEKTPOOTPULATENBHOCTD Ctpoenne MoieKyls. XHMHYECKasi CBS3b. J10JIKHBI 3HATD: 855
= XUMHYECKHX JIEMECHTOB DIEKTPOOTPUIIATEIBHOCTD XUMHYECKUX OMpEIENICHUE 3IEKTPOOTPULIATENBHOCTH [ 0/KHbI
3JIEMEHTOB. VMeTh-OHpeAeHaTh PA3INIHbIC BUIBI
KOBAJICHTHOMW CBSI3H, 3aIMCHIBATH CXEMBI
00pa30BaHUs BEIIECTB
63. KoBasienTHas cBsi3b. [lonsipHast u | XumMuueckas CBA3b. OCHOBHbIE BH/IbI XUMUYECKOM LOAKHEL 3HATE:. ONIPE/IETIEHUE KOBAJICHTHOU IIOJISPHOM, 356
HETOSAPHAs KOBAIECHTHBIE CBA3H CBSI3H HETOJISIPHOM CBSI3M; HOHHOM CBSI3M, MEXaHU3MBI UX 00]-
64. NoHHas CBs3b Hist JIOKHBL yMeTh: 856




65. BameHTHOCTE U CTENECHD
okucienus. [IpaBuia onpenencHus

ITonsitue o crenenu okucinenus. CoctaBieHUE
(hopMyJ1 COeIMHEHUH IO CTEIIEHU OKUCIICHUSI.

JQIEKHEL 3HATE: onpeAeiieHue ¢.0. Jo/KHbI yMeTh:

OIpeIeNSTh CTeleHb OKMCICHHUS TI0 GOopMyIIaM U

857

67. [loBTOpeHne u 06001IeHNE TIO
reme: «CTpoeHHe BEIECTB.

XUMHYecKas CBA3LY

THUIIBI XUMHYCECKUX CBS3CH: KOBaJICHTHAS
(TonsipHas ¥ HEMOJISIPHAs), HOHHASI.

YMeFp—————

MMPUMCHATH ITOJIYYCHHBIC 3HAHU, YMCHN A, HABBIKM Ha

CTEIICHEN OKHUCJIEHUSA DJIEMEHTOB IIpaBuna onpenenenuns CTEneHn OKUCIEHUS EOEFABIAAF—POPMYJIbI 110 H3BECTHOH C.0.

3JIEMEHTOB
66. OKUCINTEIFHOBOCCTAHOBUTENBbHBIE| Kitaccuukaiiusa XuMUIeCKUX peakiuil mo Jlomxnel 3HaTL: onpenencHue OB peakunm, 857
peaxkiuu WU3MEHEHMIO CTEIICHEH OKUCIICHUS! XUMUYECKAX  (OKHCIUTENS, BOCCTAHOBUTES, IPOIIECC OKUCIICHUS

3JIEMEHTOB. BOCCTaHOBIICHUS JO/IKHBI YMETh: 3aIIUCHIBAaTh

OB peaxuyun. OKHUCIHUTENL U BOCCTAHOBUTEND mpocTertre-OB-peakuun, COCTaBIATE CXeMy

PJIEKTPOHHOro OanaHca
CTpoeHne aToMa ¥ MOJIEKYII. XMMHUYeCKas CBsi3b. YIOIKHEI 3HATKL:OCHOBHEIE olpe/eneHus o TeMaM Jlomknsl [§55-57

OB peakiun. OKHCIUTENb

MpaKTHKE

68. KontposibHast pabota Ne4 o
remam: «I13 u IICXD JI. H.
MenneneeBa. CTpoeHHE aToMa»
«CTpoeHuHe BEIIEeCTB. XUM. CBI3b»




CPEJACTBA KOHTPOJIS k yuedHomy Kypcy xumum 8 Kiiace
KonTponbsaas padora Nel mo teme: «IlepBoHaYaIbHbIe XUMHYECKHE TIOHATHS» Bapuanr 1.
1.3anuiure npousHoLIeHUEe Ha3BaHUi Gopmyn U Gopmyisl o Ha3Banuio Bemiects: 3AICI3, Cu(OH)z,
LiF, 2FeO, maruuii-ac, 113-0-/1Ba, apreHTyM-(TOp, CHIUIINYM-0-/1Ba
2. OnpenenuTh BaJICHTHOCTH 3JeMEHTOB 1o (hopmyrte BemectBa: a)Na20 ; 6)BaClz ; B)NO ; r)CH4
3.CocTaBuTh ()OPMYIIBI CIOKHBIX BEHIECTB, COCTOSIIUX U3 CIECTYIOMINX XUMHUIECKUX
aneMeHTOoB: a)kanbius 1 xiopa (I); 6)docdopa (II1) u Bomopoaa; B)BOIOPOAA U KUCIOPOIA;
r) cepedpa u kuciopoaa 4.PaccraButs ko3 duiinentsr B ypapHeHusx. [loquepkayTh
(bopMyIBI CIIOKHBIX BemecTB. ONpeaeTnTh THITBI XUMUYECKUX PEaKIuii:
a) Al+S=ALS:3 06)Zn+HClI=ZnCl + H> B) Au203=Au+ 02 1) P20s5+ H>0 = H3PO4
5. Beruncnoure MaccoBble A0JM 37eMeHTOB B Bemiectse CuO.
6.PaccunTaiite Mosiekyisipayro Maccy Bemiects: AI(OH)s3, CaS
Bapwuanr 2.
1.3anummTe Mpou3HOIICHNE Ha3BaHUH popmyl 1 hopMyItel o Ha3BaHUIo BenecTB: 2MgF2, KOH, NazS,
SBr2, xanbuuii-rpu-sH-1Ba, 3¢-0-ABa, (GHeppyM-XJI0p-TPH, all-IBa-0
2. OnpenenuTh BaJICHTHOCTH JIEMEHTOB 10 opmyrie Bemecta: a) CO2; 6) Cu20; B) K3N; ) AlBr3
3. CoctaBuUTh (OPMYIBI CIOKHBIX BEIIECTB, COCTOSIIUX W3 CIEAYIOIINX XHMHYECKHX 3JIEMEHTOB:
a)KHUCIopoJa ¥ HaTpus;, O)Maraus u Boaoposa; B) meau (I1) u kucnopona; r)azora (I) u kucmopoa
4. PacctaButh KO3 ¢duuMeHTsl B ypaBHEHUAX. [loguepkHyTh QOpPMYJIbl CIOXKHBIX BEIIECTB.
OnpenenuTh TUITBI XUMUYECKUX PEAKIUI:
a) CuCl; + Zn=2ZnCl; + Cu 6) H2 + Bro = HBr B) Na,O + HO=NaOH r)CHs=C +H>
5. BerunciauTe MaccoBbie 10JM 37eMeHTOB B BemecTBe Ag20.
6.Paccunraiite Mmonekymnspayto maccy Bemiects: Fe(OH)3, K2CO3

Koutpoabnas padora Ne2. Tema: "Kucaopoa. Bonopoa. Boaa. PactBopni"

1-g1 yacTh BAPUAHT 1.
1. Cawmprlit pactipocTpaHEHHBIA XUMUICCKHH 2JIEMEHT B 36MHOM Kope: a) Bomopoz, 0) KUCIopo, B) cepa, T)
Keme30

2. Kwucnopon 1 BoJopoJ MOXKHO TTOYYHTB, PA3I0KUB BEIIECTBO: a) BOMY, 0) COJb, B) KHCIIOTY, T)
MapraHIoBKY

3. B mpoMBIIIIeHHOCTH KHCIOPO MOXKHO TIOYYHTH U3: &) BOABI, 0) BO3AyXa, B) MapTraHIIOBKH, T') COIH,

4. CrnoxHbIE BEIIECTBa, COCTOSIINE U3 ABYX JIEMEHTOB, OJIMH M3 KOTOPHIX KUCIOPOJ 3TO: a) OKCHBI, 0) comu,
B) KHCIIOTHI, T') OCHOBaHHSI

5. B meaunmHe, a Tax e, /Ul CBAPKH U Pe3Ke METAJUIOB IIPUMEHSIOT: a) BOJIOPOJI, 0) KpEMHUH, B) aIIOMUHUH,
T') KHCIIOPOJ]

6. B cocTaB Bo3yxa HE BXOIUT: a) BOIOPOI, 0) KUCIIOPOI, B) YTIEKHUCIBIN ra3, T) aproH

7. K tBEpHomMy TOIIMBY OTHOCHTCS: a) HE(DTH, O)TOPd, B) MeTaH, T) Ma3yT

8. Ilpu peakiuy aKTUBHBIX METAJUIOB C BOIOW KPOME I'HPOKCHU/IOB BBIJEISCTCS: a)BOJOPOI, O)KUCIOPOL,
B)MeTaH, I')HEePTb

9. Cawmpbiii n€rkuii ras: a) CEpHUCTBIN, 0) KUCIOPOI, B) YTICKUCIIBIH, T') BOIOPOI

10. Ecnu 3aeub BOOPOI, TO TOIYYHTCS: a)BO3IyX, O)METaH, B) BOJa, T') YIIIEKUCIIBIN Ta3

11. OnHOpOAHBIE CHCTEMBI, COCTOSIINE U3 MOJIEKYJ PACTBOPUTENS M PACTBOPEHHOTO BEILIECTBA: &) B3BECH, O)
PacTBOpHI, B)CYCIEH3HH, T) IMYJIbCUN

2-s yacte 1.Bcmasvme nponyuieHHoe c1080:
A) BemiectBa, KOTOpBIE YCKOPSIOT XUMUYECKHE PEAKIIHH, HO CAMU IPH 3TOM HE PACXOMYIOTCS, Ha3bIBAIOTCS ...



B) CmecH, B KOTOPBIX MENKHE KaleIbKH KaKOH-IN00 KUAKOCTH PABHOMEPHO pacIpeeseHbl MeKIY
MOJIEKYJIaMU JPYTOM *KUAKOCTH, HA3bIBAIOT ...... B) PactBOp, B KOTOPOM TaHHOE BEIIECTBO MPU

JaHHOW TeMIiiepaType OoJbllie He PaCTBOPSAETCS, HA3bIBAIOT ...... 2.Cocmasbme u naiioume
KoI¢hhuyuenmol 0na ypasHenuit XuMuuecKux peaKkyuii:

a) TOpeHUs KaJlbIusl, 0) TOPSHUS JTUTHSI, B) B3aUMOACHCTBHS BOIOPO/Ia U XJI0Pa, T') B3aUMOJICHCTBYS BOJOPOAA U
CuO

3.PaccunraiiTe, Kakyto Maccy BOJbI HEOOXOJMMO B3STh ISl IPUTOTOBIICHUS PACTBOPA C MACCOBOM JIOJIEH
BemecTBa 20%, ecinu Hy)HO pacTtBoputh 100r comnm.

1-s yacTh

BAPHUAHT 2. 1. Camslif pacipocTpaHeHHBIH XUMHYECKHA

aneMeHT Bo BeenenHoii: a) Bojgopos, 0) KKUcaopos, B) cepa, T)

KEne3o

2. Tlpu npokaJinBaHWUU OKCHJA PTYTH KPOME PTYTH MOJIydaeTcs emig: a) KUCiIopo, 0) BOIOPOI, B) aproH T)
HEOH

BemiecTBa, yckopsitonye XkMHUYECKHE PEAKITUH 9TO: a) pacTBOPHI, 0) CMECH, B) BO3/IYX, T') KATAIN3aTOPHI
UTo MMeeT KUCIOPO.T KaK BEIIECTBO: a) BKYC, 0) 00hEM, B) IIBET, T') 3amax

B Bo3ayxe kuciopoa mo o0bémy: a) 78% 6) 2% B) 21% 1) 23%

Jiist ropeHust BelecTBa HeoOX0IMM JIOCTYII: @) BOJIOPO/a, 0) KUCIOpo/ia, B) ATFOMUHHS, T) KPEMHUS

K #IkoMy TOTUTHBY OTHOCUTCSI: 2)Topd 0) MeTaH B) HeTh T') yroib

Bomopoa MOXKHO MOTydrTh IPH PEAKIIMHA METAJUIOB C: a) KUCIOTOM 0) CONBIO B) OKCHAAMH T) PTYTHIO

© o N O~ w

BoccranoBuTenpHBIE CBOWCTBA BOIOPO MTPOSBIISIET B PEAKIHAX C: a)OKCHIAMHU METaJIOB, 0)BOIOH,

B)PTYTHIO, T)MENBIO

10. CmecH, B KOTOPBIX MEJIKHE YaCTUITHI TBEPIOTO BEIIECTBA PABHOMEPHO PACIPEICICHBI MEXTY MOJICKYIaMH
BOJIBI, HA3BIBAIOT: ) B3BECH, 0) PACTBOPHI, B) CYCIICH3HH, T') IMYIHCHU

11. Meron ompeneneHusT COCTaBa BEIIECTBA IyTEM MX pasJIoXKEHUS Ha Oojiee MPOCThIC HAa3hIBAIOT:

a) aHaM30M, 0)

CHHTE30M, B)

(dbumpTparnmei, r)

JUCTUJUISLIUEN 2-

1 YacTh

1.Bcmasvme

nponyuienHoe

c1060:

A) CroxxHbIE BeIIecTBa, KOTOPBIE COCTOST U3 ABYX AJIEMEHTOB, OJTMH M3 KOTOPBIX KUCIOPO/I, HA3bIBAIOTCS

B) OnHOpOMHBIE CHCTEMBI, COCTOSIIME U3 MOJIEKYJ pPACTBOPUTENS M PACTBOPEHHOTO BEIIECTBA, MEXKITY

KOTOPBIMH TIPOUCXOTUT (PU3UIECKOE U XMMHUIECKOE B3aNMOJICHCTBHE, HA3bIBAIOTCS ... .. ..

B) PacTBOp, B KOTOPOM JaHHOE BEUIECTBO MPHU JAHHOU TEMIIepaType emlé MOXKET pacTBOPSATHCS, Ha3bIBAIOT .....

2.Cocmagvme u Halioume KoIhhuyuenmol 014 ypasHeHUl XUMUUECKUX PEAKYUIL:

a) TOpeHHs aTOMUHMS, 0) TOPEHHUS yTiIepoa, B) B3aUMOJISHCTBHS BOJAOPOAA U CEPBI, T') PA3IOKEHHUS BOJIBI

3.BerurcnuTe Maccy BOJIbI, B KOTOPOH HYKHO pacTBOPUTH 25T caxapa, 4YTOOBI IMOyYUTh PACTBOP C MACCOBOM

noneit pactBopénHoro Bemectsa 10%.

Kountpoabhas padora Ne3 «OcHOBHBIE KJIACChl HEOPraHMYECKUX BelleCTB)

BapuanTt 1

1.U3 nepeunst popmys1 BEIIMIINTE OTASIBEHO (POPMYJIBI OKCHIOB, OCHOBAHHI, KUCIIOT U COJNIEH U TaiiTe UM
nasBanus: K20, Al(OH)s, HNOs HCI, BaO, BaSOs,

A|PO4 , C02,H3PO4 , FE‘(OH)z, Ag C|, NaNO3, A|203

2. Hana cxema npeBpamenuii. CocraBbTe ypaBHeHus peakuuii. Cu — CuO — CuCl; — Cu(OH),
VYKakuTe THI peakiuil.

3. C kakuMHu 13 MEPEUNCICHHBIX BElIecTB Oyaer pearupoBath coysiHas kucnora: HCL, CaO, CO;, H»0,
Mg,Ba(OH),. Hanummte ypaBHEHUS OCYIIECTBUMBIX PEaKILIUIL.



4, Hanummre Gpopmynsl cremyrommx coneil: cynbdara Kanus, HUTpata Oapusi, kapOoHaTa HATPHS,
¢docdata kanbuus, cyabdara IUHKA, cyabduaa sxenesa (11), xmopuna meau (1), cunukara kanus, cynshurta
HaTpHsl, OpoMuUIa AIIOMUHKSA, HOAUAA Kausl, THAPOKapOoHaTa MarHus, turuapodocdaTa Kaausl.

1. U3 nepeunst popmMys1 BBEITHUILIUTE OTAEIBEHO (HOPMYIIBI OKCHIIOB,
OCHOBaHMUM, KUCIIOT M COJICH U JJaliTe UM Ha3BaHUS:

Bapuant Ne 2 H,;S, AI(NO3)s, HCOs, Ca(OH), , Fe(OH)s , NaCl,
Fe,03, H,Si03, CO, CaCOs, H20, Mg(OH)z, P.Os

2. Hana cxema npeBpatienuid. CocTaBbTe ypaBHEHUS peakiuii. Ba
— BaO — Ba(OH), — BaCl, Ykaxwure Tin peakuui.

3. C KakuMH 13 MepEeYHCIEHHBIX BEIECTB OyIeT pearnpoBarh
comstnas kuciora: Mg(OH),, H20, Fe, Ba(NOs), Hanummte ypaBHeHUs
OCYIIECTBUMBIX PEAKLIUH.

4. Hanummre GpopMynbl clieyromux COeIMHEHNI: XI0puaa
Oapust, okcuna menu (I1), ruapodocdara Hatpus, okcuna ceunna (1),
cynbdaTa IMHKA, KPEMHEBOM KHCIIOTHI, HUTpaTa cepedpa, kapOoHaTa
Maraus, HUTpuTa Oapus, ruapokapOoHaTa Oapus, cyabhuaa xKenesa
(III), oxcuaa anoMuHus, POCHOPHON KUCIIOTHI.

Bapuant Ne 3

1. W3 nepeuns Gpopmyn BEIMUIINTE OTAETBHO (HOPMYIIBI OKCHIOB,
OCHOBAHMI, KUCIOT U cojell u paiite uM HasBanus: N2Os, H,SO3, CuOH,
Ca(OH)z, SO3, H3PO4, Mg(NO3)2 NaOH, Na3PO4, FeC|3, Nazo,
H2SO0s, H2S

2. Jlana cxema nipeBpamienuii. CocTaBbTe ypaBHEHUS pEakIuil. Zn
— ZnO — ZnCl; -»Zn(OH); YKaKuTe THIT PEaKITHii.

3. C KaKMMH 13 TIEPEYNCICHHBIX BEIIECTB Oy/IeT pearnpoBaTh
asornas kuciora: NaOH, CO,, CaO, Na,COs, H,O. Hammmmnre
YpaBHEHHS OCYIIECTBUMBIX PEaKIUH.

4. Hamummmre ¢popmyItel crieayonmx BEmecTB: cyiab(aTa MeH,
CHJIMKATa HATPUs, THAPOKCH/A KaJIbIHs, OKCHA AIIOMUHUS, HUTpaTa
ceunta (1), xIopuma amoMuHMs, THAPOKApOOHATA Oapusi, MOAMIA KaJIHs,
autputa xenesa (I1I), docdara TuTHS, a30THON KUCITOTHI.



9 knacc. Kypc: Heopranudeckasi XuMHust
Conep:xxanue y4eOHOro npeamera

IloBTOpEHUE OCHOBHBIX BONPOCOB 8 KJacca (3 yaca)
ITepnoanueckuit 3akoH u Ilepuonnueckas cucrema Xumuyeckux 3neMeHToB [[.11. Menneneesa B cBere
TEOPUU CTPOEHUS aToMa.
Xumuuaeckas cBs3b. CTpoeHue BeniecTBa. THITBI KPUCTATUIMUECKUX PEIIETOK.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BeIlIeCTB. Pacuersl 1Mo XUMHUYECKUM
YpaBHEHUSIM.
Hemonctparmu. Tabmuua  «Bungel — cBsizeib».

Tabmuna «Tunel KpUCTANIMYECKUX PEIIETOK»

Tema 1. Kuaaccupukanusi XuMHYECKHX

peakumii (6 4)
TemoBoit a3pdexT xumuueckoi peakuu. TepMoXuMUUecKre ypaBHEHUs, pacyeTsl o HUM. CKOpOCTh
XUMHUUYECKUX PEaKIHil. 3aBUCUMOCTh CKOPOCTH XMMHYECKHX PEAKUUA OT Pa3IMYHBIX YCIOBHIl: OT
MPUPOJIBI  PEArupyroNIuX BEIIECTB, IUIOMAA TOBEPXHOCTH COMPUKOCHOBEHHMS, KOHIICHTpAIIUU
pearupyomux BEIIeCTB, TEMIIepaTypbl, KaTaiu3aropa. XHMHUYECKOE pPaBHOBECHE, YCJIOBHS €ro
cMemieHusi. Pemenue 3amad. /lemoncmpayuu. JIeMOHCTpanusi ONBITOB, BBIACHSIOIIMX 3aBUCUMOCTH
CKOPOCTH XUMHUYECKUX PEAKIIUN OT Pa3audHbIX PakTopoB. (C ucnonvizosanuem ooopyoosanusn «Touka
pocmay)
Tabauyvr «OOpaTUMBIE PEAKITUNY», « XUMHUECKOE paBHOBECHEY, «CKOPOCTh XUMUUYECKOU PEAKITHI.
Pacuemmnuvie 3aoauu.

Pacuetsl o

TEPMOXUMHUYECKUM

ypaBHeHusM. Tema 2.

DJIeKTPOIUTHYECKAS

aucconuanus (74)
DIEKTPOIUTHl U HEIEKTPOJUTHI. DIEKTPOJIUTHYECKAS] TUCCOLMALMS BEUIECTB B BOJHBIX PACTBOpAxX.
WNonsbl. Katnons! u annoHsl. ['uapatHas Teopust pacTBOPOB. DNEKTPOJIUTHYECKAS JUCCOIUALUS KUCIIOT,
uienioveid u cosieid. Cnalble U CUIbHBIE 3TEKTPOIUTHI. CTENeHb AUCCOIMALINUU. Peaknuu nonHoro
obMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKHCIUTENb, BOCCTAHOBUTENb. [ uaponus
COJIEN.
Jlemoncmpayuu. VicnpiTanue pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYHO TPOBOIUMOCTb.
JIBuKeHHe HOHOB B AJIEKTPUYECKOM Moie. Jlabopamopusie onvimsi. Peakuuu oOMeHa
MEKy pacTBOpamu 3IeKTpoauToB. (C ucnonvzoeanuem ooopyoosanusn «Touka
pocmay) llpaktuueckas padoTa. Perenne skcrepruMeHTaIbHBIX 3a71a4 M0 TeMe
«QnekTponautnyeckasa nuccouuanus». Tema 3. 'anorensi(S 1)
[TonosxeHue rajoreHoB B NEPUOJUUYECKON CUCTEME M CTPOCHUE UX aTOMOB. PU3HUECKUE U XUMUUYECKHE
cBOMcTBa rajoreHoB. CpaBHUTENbHAs XapaKTepUCTUKA TalloreHoB. IIpuMeHeHHe TrajJoreHoB.
XnopoBogopoa. Ilonyuenne. dusnueckue cpoiictBa. ConsiHas Kuciota U e€ conu. [lpakmuueckas
paboma. TlonyyeHue XJIOpOBOJOPOJA M U3ydeHUE ero cBOUCTB. (C ucnonvizosanuem 060pyoosanus
«Touka pocmay») Jemoncmpayuu. duzndeckue cBoMcTBa rajioreHoB. [lomydeHne XimopoBoaopoaa u
pacTBOpPEHUE €T0 B BOJIE.
Jlabopamopnvie onvimol. Pacrio3HaBaHUE COJSIHOM KHUCIOTHI,

XJIOpU0B, OpoMII0B, noauI0B U nojaa Tema 4. Kuciiopon

u cepa (6 4)
[Tonoxenue KUCIOpoAa W CEpbl B NEPUOAMUYECKON CHUCTEME XMMHYECKHUX DJIEMEHTOB, CTPOCHHME HX
aToMOB. AjutoTponus kuciopoaa — 030H. Cepa. AmnoTponust cepbl. PU3NYECKUE U XUMHUYECKHE

cBoiictBa. Haxoxnenue B mpupone. I[lpumenenue cepol. Okcuna cepoi(IV). CepoBomoponnas u



cepHucTas KUCIOTHI U ux coyn. Oxeup cepbl( V). CepHas kucnoTa u ee conu. OKHCIUTENbHbBIE CBONCTBA
KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
[TonsiTHE O CKOPOCTH XMMUYECKUX peakuuid. Karanu3aTopsl.
Jlemoncmpayuu. AnnoTponusi KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 0Opa3lamMu NPUPOAHBIX CYIb(UAOB,
Cynb(haToB.
Jlabopamopnvie onvimsi. Pactio3naBanue cynbdui-, cyabQuT- u cyabpaT-uoHOB B PacTBOPE
Ilpakmuyeckas paboma. PemieHne sKcriepuMEHTANBHBIX 3amad 1mo teme «Kwucmopom m cepa». (C
ucnoavzosanuem ooopyooeanusa «Touka pocma») Pacuemuvie 3a0ayu. BerauciaeHus 10 XUMUYECKUM
YpaBHCHUSIM DPEAKIIMA MacChl, KOJIMYECTBA BEHIECTBA MM 00bEMa MO M3BECTHOW Macce, KOJIUYECTBY
BEIIECTBA WK 00BEMY OJTHOTO M3 BCTYMAIOIIMX MM MOJy4YaroIMXCs B peakuu Beniects. Tema 5. Azot
u pocdop (8 4)
[Tonoxxenne azora u (ochopa B MEPHOTUYECKON CHUCTEME XUMHUYECKHX AJIEMEHTOB, CTPOCHHE HX
aToMOB. A30T, pu3nUYecKre U XMMUYECKHE CBOMCTBA, TIOJIyUeHHE U NpuMeHeHne. KpyroBopotT a3ora B
npuposie. AMMuak. @u3nueckrue U XMMUYECKHE CBOMCTBA aMMUaka, MmojydeHue, npumenenue. Conu
ammonust. Okeuapl azota(ll) u (IV). AzoTHas kucnorta u ee coyd. OKUCIUTENBHBIE CBONCTBA a30THOM
KHCIIOTHI.
dochop. Amnorporust pocdopa. Puznueckne u xumuueckne cBoictBa pochopa. Oxcun hochopa(V).
OpTtodocdopHas KUCIIOTa U €€ COTH.
MuHepanbHbIe YA0OpEHUSI.
Jlemoncmpayuu. ITlomydeHne aMM#aka M €ro pacTBopeHue B Bojae. O3HaKOMIJIGHHE ¢ OOpas3iamu
MIPUPOIHBIX HUTPATOB, hochaToB.
Jlabopamopnsie onvimul. B3aumoaeicTBue cosieit aMMoHUS co miesiodamu. O3HaKOMJIEHHE C a30 THBIMU
u ochopubiMu ynobpenusmu. [Ipaxmuyeckue pabomwi: IlomydeHue aMMHuaka W HU3yYEHHE €ro
cBoMcTB. OnpesesieHne MUHEPATbHBIX YI00PSHHIA.
(C

ucnonv3osa

Huem

o0oopyoosan

ua «Touka

pocmay)

Tema 6.

Yraepon n

KpemHuii (9

1)
[TonoxxeHue yriepoaa M KpEMHHUS B MEPUOJIUUYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOECHUE UX
aTOMOB. YTJEpoJ, ajuIOTpOmHbIe MOoauUKanuu, (GU3NYECKHe UM XMMUYECKHUE CBOMCTBA yriepoja.
VYrapuselif Ta3, cBOCTBa U (PU3MOJIOTHYECKOE JECHCTBHME HAa OpPraHW3M. YTIEKUCIBIA Tra3, YrojabHas
KHCIIOTa U ee cosi. KpyroBopot yriepoja B mpupo/e.
Kpemuuit. Oxcun kpemuus(IV). Kpemnanenas kucnota u ee conu. Ctexno. Llemenr.
Jemoncmpayuu. Kpuctaminueckue pereTk anmasa u rpadura. 3HaKOMCTBO ¢ 0Opa3iiaMu MpUpPOIHBIX
KapOOHATOB U cUIUKAaTOB. O3HAKOMJICHHE C PA3IMYHBIMHU BUAAMHU TOIIMBa. O3HAKOMIICHHE C BUJAMH
CTEKJIA.
Jlabopamopuvie onvimol. (C ucnonv3oseanuem ooopyoosanus «Touxka pocma») O3HaKOMIICHHE CO
CBOMCTBaMH M B3aMMOIIPEBPALICHUSIMHU KapOOHATOB U TUapokapboHaToB. KauecTBeHHBIE peakiuy Ha
KapOOHAT- ¥ CUJIIMKAT-HOHBIL.



Ipaxmuuecxas paboma. (C ucnonvzoseanuem ooopyoosanusn «Touka pocmay)
[Tonyuenue oxkcuaa yriaepoaa(IV) u nusydenue ero

cBoiictB. Pacnio3naBanue kapoonatos. Tema 7.

Oo0mue cBoiictBa MeTasioB (134)
[TonoxxeHne MeTaIIOB B NEPUOAMYECKON cHUcTeMe xumuyeckux siemeHToB /. M. MeHnneneesa.
Meramnuueckas cBsi3b. U3NUECKUE U XUMUYECKHE CBOMCTBA METALIOB. Psij HanpspKeHUd METAILIOB.
[Tonste o meramtypruu. CrnocoObl nosiyueHus: MetajuioB. CruiaBbl (CTajib, YyryH, JIOPATIOMUHHM,
Oponsa). [IpoGiema 6€30TXOTHBIX TPOU3BOACTB B METAJUTYPTUU U OXpPaHa OKPYKAIOIIEH Cpe/Ibl.
[Ilenounsle Metayuibl. llosokeHME HIENOYHBIX METAUIOB B NEPHOJUYECKOM CHCTEME U CTPOCHHE
atoMoB. Haxoxnenue B mpupojae. Ouznueckne M XMMHUYECKHME CBOWCTBA. [IprMeHEeHHe NIeNOYHBIX
MeTalioB M ux coenuHeHud. lllenounoszemenbHble MeTamibl. [lonoxkeHue MIEI0YHO3EMETBHBIX
METAJUIOB B IEPUOJAMYECKON CUCTEME U CTpoeHHe atoMoB. Haxoxxnenue B nmpupoae. Kampnnii u ero
coenuHeHus. JKecTKOCTh BOJbI U cHOcoObl ee ycTpaHeHus. AmoMuHMN. [lonokeHue antoMuHuS B
MEpUOIUYECKON CUCTEME U cTpoeHHe ero aroma. Haxoxnenue B npupoje. Puznueckue U XMuMHUYECKHe
CBOMCTBa amOMUHUSA. AM(POTEPHOCTh OKCHJIA U TUAPOKCUIA aTFOMUHUS.
Keneszo. Ilonoxenue xeneza B NEPUOAUMYECKONM CHUCTEME M CTpoeHHE ero artoma. HaxoxneHue B
npupoje. Pusznyecknue U XUMUYECKUE CBOICTBa kene3a. OKcuabl, THIpOKCcHabl U coiu xenesa(ll) u
xeneza(Ill).
Jlemoncmpayuu. 3HaKOMCTBO ¢ 00pa3aMyu BAXKHEUIIIUX COJIEH HATPUs, KK, TPUPOTHBIX COSTUHEHUHN
KaJIbLMs, pyAaMH  Kejle3a, COCIMHEHMSAMM  QIIOMUHHA.  B3auMoJeicTBHE — IIEJIOYHBIX,
HIEJI0YHO3EMEINIbHBIX METAJUIOB M AIIOMUHUA ¢ BOAOW. CKHMraHue xene3a B KUCIOPOJAE U XJIOpE.
Jlabopamopuvie onvimei. [loyueHne TuapokcHuaa allOMUHUS U B3aMMOJEUCTBHE €ro C KUCIOTaMH U
menouamu. [lomyuenune ruapokcumoB sxkene3a(ll) u (III) m B3auMozaeiicTBHE WX C KUCIOTaMH H
menovyamu. (C ucnonvzosanuem ooopyoosanusn « Touxa pocmay)
Ilpakmuuecxue pabomwi: PereHue dKCIIEpUMEHTAIBHBIX 3a1a49 10 TeMe «nemeHThl [A—IIIA-rpynm
MEePUOIUYECKON TaONUIIbI XUMHUYECKUX AJIEMEHTOB». PellleHne sKcrepuMeHTaNbHbIX 33/1a4 [0 TeMe
«Metasbl U X COETUHEHUS.
Pacuemnvie 3a0auu. BbluuciieHuss MO XMMHUYECKUM YpaBHEHHSIM MaccChl, 00beMa WM KOJIUYECTBA
BEIIECTBA OJHOTO U3 MPOJYKTOB PEAKIMH [0 Macce MCXOJHOTO BEIIECTBA, 00BEMY MM KOJIMYECTBY
BEILIECTBA, COAECPIKALIEIO ONPEAEICHHYIO JOJI0 PUMECEH.
Tema 8. OcHoBbI oprannyeckoit xumuu (10 49)
[lepBoHauanbHble MpeacTaBiIeHUs 00 OpraHMYecKUx BelecTBax llepBoHavanbHbIE CBEACHUA O
CTPOCHMHM OpraHUYecKuX BemecTB. (CHOBHBIE TIOJIO)KEHUS TEOPUU CTPOEHUS OPraHUYECKUX
coenunenuii A. M. Bytneposa. M3omepusi. YrpoieHHas KiacCU(PUKAIUS OPraHUUECKUX COCTUHEHHM.
VYrnesogopoasl. IlpenensHble yraeBomopoasl. MeraH, stad. du3nueckue U XMMHYECKHE CBOMCTBA.
IIpumenenne. HenpenenbHble yrieBomoponpl. OTwieH. PU3NYECKHE U XUMHUYECKHE CBOMCTBA.
IIpumenenne. AnerwieH. JlueHoBble yrieBonoponbl. [IoHATHE O LMKIMYECKHX YIIIEBOJOPOJAX
(umknoankansl, OeHzou).lIpupoaHble HMCTOYHMKM yriieBoJoposoB. HedTs u mpupoasslii ras, ux
npUMeHeHue. 3amura aTMoc(epHOro Bo3ayxa OT 3arpssHeHus. Couptel. OJHOATOMHBIE CIUPTHI.
Meranon. OtaHon. ®Pusnueckue cBoiicTBa. (DHU3MONOrMYECKOE AEUCTBHE CIHUPTOB HA OpPraHM3M.
[Ipumenenne. MHOroaToMHbIe CHOUPTHL. OTuUieHrNIMKONb. [nunepun. IIpumenenue. KapOGoHOBbIE
kucnotThl. JKupel. MypaBpuHas U yKCycHast KUCJIOThl. Pusnyeckue cBoiictBa. IIpuMenenue. Beicime
KapOOHOBbIe KHCHOTH. CTeapuHOBas Kuciota. Kupbl — NpPOIYKTHI B3aUMOJICHUCTBUS TIMIIEPUHA U
BBICIIUX KapOOHOBBIX KUCIOT. PoJib %KHpOB B Ipoliecce 0OMeHa BeliecTB B opranusme. KanopuitHocTsb
KUpOB. YrieBoawl [1I0K03a, caxapo3a — BaKHEHIIWE NPEACTABUTENM YriaeBoAoB. HaxoxkaeHue B
npupose. PorocuHTes. Poib TIOKO3bI B IUTAaHUM U YKPEIUIEHNH 310poBbs. Kpaxman u nemmtonoza —
npupoaHsie noiaumepsl. Haxoxxnenue B npupoze. IIpumenenue. benku — Ouononumepsl. Cocras
6enkxoB. @yHKIMM OenkoB. Posib GenkoB B mutanuu. [lonsTre o hepMeHTax 1 ropMoHax.



[Tonumeps! — BbICOKOMOJIEKYIsIpHbIE coeuHeHus. [lonuaTmien. [Honmunponunes. IlomuBuHuIXopua.
[IpuMeHeHne MoIMMEpPOB.

Hemoncmpayuu. Mojenu MOJEKYJl OpraHMYeCKHX COCAMHEHHWH, CcXeMbl, Tabmuupl. [ opeHue
YIJICBOJOPOJOB M OOHApYKEHHE MPOJYyKTOB uX ropeHus. OOpa3npl HehTH U TPOJYKTOB UX
nepepadoTKH.

Buoeoonvimu 10 cBONCTBaM OCHOBHBIX KJIaCCOB BEIIECTB.

Pacuemmnvie 3a0auu. Y craHoBICHHE IPOCTEHIIeH (OPMYITBI BeIIecTBa 10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.



KaJIEH)IapHO - TEMAaTHY€CKOC IVIAHUPOBAHHUE

ara IImannupyemsble pe3yabTaTh /3
A Tema ypoka by besy A
[IpenmeTHbIE MeranpeameTHble JIngHOCTHEIE
IToBTOpEeHUE 0OCHOBHBIX BONPOCcOB 8 ki1acca (3 yaca)
1. Texuuka Hayuarcs: BiaieTh HaBbIKAMU [To3HaBaTenbHBIE: yCTAaHABIMBATD CTtaHoBJIcHHE OCHOB 3amucu B
0€30I1aCHOCTH B 0€30MacHOro 0OpaIleHus ¢ MIPUYMNHHO-CJIC/ICTBEHHBIE CBSI3H. HOBBIX 3HaHUM, TIOHITHE (TETpaau

KaOWHETE XUMHHU.
Crpoenue aToma.
[Tepuonuueckuii
3akoH u [ICXO JI.1.
MeneneeBa B CBETE
CTPOCHHS aToMa.

BEIIIECTBAMHU, UCTIOJIb3YEMBIMU B
MOBCEIHEBHOM KU3HH; 3HATh
nabopaTopHOe 000PYIOBAHUE U XHM.
Mocy/bl, mpaBuiaaM noseacHusi u Th B
KaOHMHETE XUMHUHU.

ITosry4yaT BO3MOKHOCTb HAYYUTHCSH
XapakTepu30BaTh CTPOCHUE aTOMa,
3JIEKTPOHBI, TPOTOHBI, HEUTPOHBI.
OO6cyx1aTh 0 MEPUOIUIECKON
CHCTEME XMMHYECKHX DJIEMEHTOB.
MeTanudyeckue ¥ HeMeTalJInYecKrue
CBOICTBA BEILIECCTB

KoMMyHHKaTHBHEIE: yMEHUE
OTIPENICIISATH IIeJTH CBOETr0 00yUeHHUS,
CTaBUTH U POPMYIUPOBATH TSI CeOs
HOBBIE 33/1a4 B y4eOe u
MI03HABATEIBHOM JeITEIBHOCTH,
pa3BUBATh MOTHUBBI H HHTEPECHI CBOCH
MI03HABATEIBHOM JESITETHHOCTH.
PerynstuBHbIC: TPOTHO3UPYIOT
pe3yibTaThl YPOBHS YCBOCHUS
U3y4yaeMoro MaTrepuala.

HOBOW COLIMAJIBHOM pOJIH
B OTIPEACIICHUHN IS CeOs
HEOOXOIMMBIX B JKH3HU
3HaHuil. OnpeneneHue
3HaHWH U HE3HAHUI B
MOTHBAIIMH ITO3HAHMS
HOBOro. Pa3Butne
ATHYECKUX YYBCTB
MMOHHUMAaHHS.




2.XuMuuecKast CBs3b.
CrpoeHue BeniecTna.

(C ucnonvzoeanuem
00opyoosanus
«Touka pocmay)

Hayuarcst: OnpenensiTbycinoBus U
(baxTOpBl BOSHUKHOBEHUS
XUMMUYECKUX CBSI3E€U, TUIIbI
XUMUYECKOH cBsi3u. OOCYXaaTh O
crpoenuu Bemecrsa. Ilosyuar
BO3MOKHOCTh HAYYUThCSH:
OO6cyx1aTh CyLIECTBEHHbIE
MIPU3HAKN KOBAJICHTHOM MOJISIPHOM,
KOBAJICHTHOM HEIOJISIPHON U
noHHOM cBsA3u. [lonroraBanBaTh
KpaTKue

[To3HaBaTenbHBIC: BHISBICHUE
O0COOCHHOCTEH M MPU3HAKOB OOBEKTOB;
MPUBOJAUTH MPUMEPHI.
KoMMyHUKaTUBHBIE: B3aUMOICHICTBUE B
XO0/JI€ TPYIIIOBOM pabOThl, BEAYT
JIUAJIOT, yYacCTBYIOT B IUCKYCCHUU;
MPUHUMAIOT JIPYyroe MHEHUE U
MTO3UIIHIO.

PerynartuBHbIe: TPOTHO3UPYIOT

pe3yabTaThl YPOBHS YCBOCHUS
M3y4aeMOT0 MaTepuana; IpUHUMAKoT U

PazButue
caMOoOIIpeieIeHUs U
aJICKBATHOTO
OIIEHUBAHMS CBOMX
JIOCTH)KECHUH B
IIPUMEHEHNUH 3HaHUH B
HOBOW CHUTYallHH.
CrpemMiieHre K MO3HAHUIO
TOTO, YTO HEU3BECTHO, HO
UHTEPECHO.

3aricu B
TeTpaIu

COOOIIIECHUS O CTPOCHUH BECIUICCTBA

COXpaHSIOT YUYCOHYIO 3a7a4y.

3.OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX
BEIIECTB, UX CBA3b
MEXKy COOOM.

Hayuarcs: BoisBiasiTh Ha OCHOBE
COOOILIEHUS TPE3EHTALIMN OCHOBHBIE

KJIACCbl HCOPraHU4YCCKUX COCHHHCHHﬁ.

OO6cyx1aTh 3aKOHOMEPHOCTH , Ha
OCHOBE KOTOPBIX UX MOKHO OTJIMYUTH

IpYT OT Apyra..
IMoxyyaTt BO3MOKHOCTh HAYYHTHCSH:
Omnpenensats 1o Gpopmyse KUCIOTHI,
COJIM, OKCH/JIbI U OCHOBAHHUS.
OO6cyx)aath 0 CBA3M MEXJy COOOM.

[To3HaBaTenbHbBIC: (POPMUPOBAHUE
poOJIEMBI YPOKa, CO3/IaHHE arOpUTMa
JESATEIILHOCTH MPHU PEIICHUH MTPOOIEMBI.
KoMMyHHKaTHBHBIC: TIOMCK H
BBIJICJICHHE HEOO0X0IMMOM MH(POPMAIIHIH;
YMEHHE C JOCTATOYHOI TOUHOCTHIO
BBIPA)KaTh CBOM MBICIIH B COOTBETCTBHH
C 3a/1a4aMU ¥ YCIOBHSIMH
KOMMYHHKAIIMU. PerysisiTuBHbIC:
MPUHSITHE U COXpaHEeHUE yueOHO
3aJa4H.

Onpenenenrie 3HAYUMOCTH
3HAHUH.

3amcu B
TeTpaau

Tema 1.Knaccupukanusi XuMuueckux peakuui (6 1)




4.OKuCINUTENBHO — Hayuarcs: Kinaccuduuuposarts ITo3naBaTenbHBIC: IOCTPOCHUE Oco3HaHKe LIEHHOCTEN 1.1
BOCCTAHOBHUTCIIbHEIC xuMuueckue peakuu. [lpuBoauTe JIOTUYECKOW LIETU PACCYKICHUI; 3HAHUHM U IPUMEHEHUE UX
peaknuu HpHUMEpPBI peaKLUii KaKI0Tr0 THIIA. YCTaHOBJIEHHE PUYUHHOCIEACTBEHHbIX | Ha IIPAaKTHKE. §
(C  ucnonvzoeanuem | Pacno3uaparhb cBsaseil. KoMMyHUKAaTHBHBIE: yMEHHE C Vicnionb3oBanue 3HaHMH
0bopyoosanus OKHCJINTEIbHOBOCCTAHOBUTEIILHEIE JIOCTaTOYHOW TOYHOCTBIO BBIPAKATH A1 pemeHrs yIeOHEIX
«Touxa pocmay) PEaKMu [0 YPABHEHUSM PEaKIHH. CBOM MBICJIU B COOTBETCTBUHM C 3aa4aMu Saaad.

Iosy4yaT BO3MOKHOCTH Y YCIIOBUSIMU KOMMYHHUKAIIHH.

HAYMHTECst: ONpenenaTs mo PerynsTHBHEIE: BIaJICHUE

YPaBHCHHUIO PCAKIIMN OKHCITUTEIb, MOHOJIOTHYECKOH ¥ IUATOTHYeCKOit

BOCCTaHOBHTEJIb, TTPOIIECC bopMamit peur.

OKHUCIIEHUSI, BOCCTAaHOBJICHHUSI.
5. Termmosoit a3pdexr || Hayuarcsa: Habmonate n onuceiBath || [lo3HaBarenbHbIE: OCYIIECTBISITh IOUCK | Mcmonb3oBanue 3nanmii (1.2

XHM. PEaKIUH.
Pacuets! o

XHUMHUYECKHUE pCaKIUU C MTOMOIIBIO
€CTCCTBCHHOI'O sA3bIKa U SA3BIKA

HY)KHOW MH(pOpMaInu B y4eOHHUKE,
aTJace.

JUTSL pETICHUs YIeOHBIX
3ajad.




TEPMOXUMHUYECKUM
YPaBHECHUSIM.

(C ucnonvzosanuem

XUMMH.
IMosry4yaTt BO3MOKHOCTH
HAYYHUThCA: BeIUNCIAT TEIUIOBOM
3 dexT peakuu mo

KomMmyHHKaTHUBHBIE: YUUTHCS
BBIPa)XKaTh CBOU MBICIIM B COOTBETCTBUH

C 3aga4aMu U yCIIOBHUAMU

0bopyoosanus KOMMYHUKAaLIUU.
TEPMOXHUMHIECKOM BHCHU
«Touka pocmay) Cep ° CCKOMY YpaBHCHHIO PerynaruBHBIE: IPOrHO3UPOBATH
TaBIISATh TCPMOXUMUYCCKU
OCTaB] p OU cckue pe3yNIbTaThl YpOBHS YyCBOEHHE
BHEHUS PEAKIIUM.
YPaBHCHHA peaK M3y4aeMoro MaTepualia.
6.CkopocTh Hayuarcs: ccnenoBarh yciaoBus, [To3HaBaTenbHBIE: yMEHUE IPUMEHATH OBnazieHue CUCTEMOM [1.3

XUMHUYECKUX PEAKIIUH.

(C  ucnonv3osanuem
0bopyoosanusn
«Touka pocmay)

BJIMAIOIHUE HA CKOPOCTH XHUMHYISCKOM

peaKIvy.

IlosryyaT BO3MOKHOCTH HAYYHMThCS!

OnuceiBaTh yCcIOBUS, BIUAIONINE HA
CKOPOCTh XUMUYECKOM peaKiuu.

IMMOJIYYCHHBIC JAHHBIC MJIA PECIICHUSA
MPAKTHYECKUX 3a/1a4.
KoMMyHHKaTHBHBIE: YMEHUE OMPEICIISATH
IIEJTA CBOETO 00YYeHUs], CTABUTh U
dbopmyIHpoBaTh AJis ce0s1 HOBBIE 3aa9H
B yueOe 1 MO3HaBaTEIbHOU
NeSITeIbHOCTH. PerynsTuBHbIe:
MPOTHO3UPYIOT PE3YJIbTaThl YPOBHS
YCBOCHHS H3y4aeMOT0 MaTepualia.

3HAHUHI




7.11pakTrueckas
pabora Nel.

N3yuenue

BIIMSIHUS YCIIOBUI
MIPOBE/IEHUS
XUMHAYECKON

peakuuu Ha ee
CKOPOCTb

(C  ucnonv3osanuem

00opyoosanus
«Touka pocmay)

Hayuarcs: [IpoBoauTs xumudeckue
OTIBITHI, TP U3YYEHUU BIUSHUS
YCJIIOBUU MPOBEACHUS XUMUYECKON
peakuuu. [IpoBoanUTE TpyInoBbIe
HaOJII0/IEHUS BO BpeMs ITPOBEICHUS
71a00pPaTOPHBIX OIBITOB.

IMosryyaT BO3MOKHOCTH HAYUYHMThCS:
VY4acTtBOBaTh B 00CYKICHUU

pe3yJabTaTOB ONBITOB. Jlenarh
OMPCACIICHHBIC BBIBObI.

[lo3HaBarenbHBIE: OCYILECTBIATH IIOUCK
HYXHOU HHpOpMaIuK B yueOHUKE,
aTiace; OObsICHEHUE CYIIECTBEHHBIX
IPU3HAKOB MOHATUHN TeMbl. OBlajileHNE
NPAKTUYECKUMH YMEHUSIMHU pabOTHhI €
KkapToii. KoOMMyHHMKaTHUBHBIE:
MJIAHUPOBATH IIEJIU U CITOCOOBI
B3alMOJICHCTBUS; 0OMEHUBATHCS
MHEHUSIMH, CIyLIaTh APYT Jpyra.
PerynstuBHBIE: TPOTHO3UPOBATH
pe3ynbTaThl YCBOCHMS MaTepHara.

OBiazieHre CUCTEMOM

3HAHUH

[1.4

8.Xumuueckoe
paBHOBECHE.
VYcnoBus ero
CMEIIECHHS.

(C ucnonvzosanuem

0bopyoosanusn
«Touxka pocmay)

Hayuarcs: /{aBaTs onpeaenenue
CKOPOCTH XUMHUUYECKOW PEaKIIUU U €€
3aBUCHUMOCTD OT YCJIOBUH MPOTEKAHMS
peakuu

IMosyyaT BO3MOKHOCTh HAYYUThCSI:
JlaBaTh onpeienieHus MOHITUI
«XHMHYECKOE PABHOBECHEY, «IIpsMast
peakus» U «oOpaTHast peaKIusy,

yCJIOBUs CMCIICHUA XUMHUYECKOT'O
PaBHOBECHUA

ITo3HaBaTenbHBIC: YCTaHABJIMBATH
IMPUYIUHHO-CJICACTBCHHBLIC CBA3U U
3aBUCHUMOCTH.

KoMMyHHKaTHBHBIC: TUTAHUPOBATH
[IEJIA U CIIOCOOBI B3aUMOICHCTBH,
MOHUMATH MO3UIUIO JPYroTo,
y4acTBOBATh B KOJUIGKTUBHOM
00CyXIeHIH MPOOIEMBI.
PerynstuBHbIe: IPUHUMATD U
COXpaHATh YUCOHYIO 3a/1a4Yy;
YUUTHIBATh BBIJCIIEHHBIE YUUTEIEM
OPUEHTHUPHI ICHCTBUS.

OBiazeHue cucTeMou
3HAaHUH

IT.5




9.06001menue U
CHCTEMAaTHU3aLUs
3HaHWH. Pemenne
3ama4

Hayuartesi: pemaTh pacdeTHbIC
3a1a44 110 ypaBHCHI/IﬂM XUMHUYCCKUX
peaKIuii C UCIOIb30BAaHUEM MACCHI,
KOJIMYECTBA BEIIECTBA MJIM 00beMa
OJIHOT'O U3 BCTyHI/IBHII/IX NJIn
TTOJTYYaIONUXCS B PEAKIIUN BEIICCTB
IMosry4yaT BO3MOKHOCTH HAYUYHThCS:
BBIHOJ'IH?[TB 3alaHus Ha 3aJaHHbIC
TeMbl. /lenaTe onpeneneHHbIe
BBIBO/IbI HpI/I peHIeHI/II/I 3aga4v

[To3HaBaTenbHBIE: CAMOCTOSTEIHHO
BBIICJIATH U (POPMUPOBATH LIEIH;
aHAJIM3UPOBATH BOIIPOCHI U
(GbopMUPOBATH OTBETHI.
KoMMyHUKaTHBHBIE: Y9aCTBOBATh
KOJUJIEKTUBOM B OOCYXIEHUU MPOOIIEM;
00MeH MHEHUSIMH, IOHUMATh TO3HUIINIO
napTHepa.

PerynstuBHBIC: IPUHUMAIOT U
COXpPAaHSIOT yueOHYI0 3a7a4y;
COCTABJISIFOT TUTaH U
IIOCJIE0BATEILHOCTE IEUCTBUM.

Oco3HaHMe LIETOCTHOCTH
MOJyYECHHBIX 3HAHUU.

Tema 2.9aexkTposnTuyeckas nuccounanus (74)

10.CymnHocTh Hayuarcsi: O6001maTh 3HaHHS O [To3naBarenbHbIE: yMEHUE Oco3sHanue nenoctHoctu |I1.6
mpotiecca pactBopax. [IpoBoauTh HabmOIeHUS OpPraHU30BBIBATH CBOIO JAESTEIHHOCTb. MOJIy4YE€HHBIX 3HAHUH.
ANIEKTPOJIUTUYECKON | 3a IOBEIEHUEM BEIIECTB B pacTBopax, | KoMMyHUKaTHBHBIE: MPUHUMATH U

muccouuanuu (C 32 XUMHUYECKUMHU PEaKUsIMU, COXpaHATh yueOHYIO 3a/1auy.

UCnOIb308aANHUEM MIPOTEKAIOIIUMHU B paCTBOpax. Perynsrusnsie: hopmMupoBaHue u

00opyoosanus IlosryyaT BO3MOKHOCTH pa3BUTHE YMEHUI BECTH

«Touka pocma») HayanThesi: O6CYKIATh H OGBACHSATH CaMOCTOSITENbHBII MOUCK, 0TOOP

NMPUYNHY 3JICKTPOIIPOBOAUMOCTH
BOJHBIX paCTBOPOB, COJ'ICI\/’I, KHUCJIIOT U
HIeI04Yen U HIUTIOCTPUPOBATH
IIpUMEpaMu U3YYCHHBIC ITIOHATUS

UH(pOpMaIINH.




11.Onexrpomurnueck || Haywaresi: naBath onpezneneHue [lo3HaBarenbHbIE: yMEHUE OBnasneHue cuctemMoin [1.7
asl IMcconManus MOHATUHN «KUCIIOTA», KOCHOBAHUE, OpPraHu30BBIBATE CBOIO AEATEIILHOCTD, 3HaHUM.
KHCIIOT, IEJIOYEH 1 «COJIb» € TOYKH 3pCHHUS TCOPHH BBIOMpATh CPEJICTBA IS peaTH3alliu
COICiL IEKTPOJIUTUYECKON TUCCOLMAIINY. Henei.
IMosryyaT BO3MOKHOCTD HAYYMThCS!
(C  ucnonwvzosanuem . KoMMyHUKaTUBHBIE: TPUHUMATh U
0OBSCHATH OOIITHE CBOIMCTBA
0bopyoosanus COXpaHsATh yUeOHYIO 3a/1auy.
KHCJIOTHBIX U IIEJIOYHBIX PAaCTBOPOB
«Touxa pocmay) PerynstuBHbie: popmupoBaHue u
HaJIM4YMEM B HUX HOHOB BOJOPOJIA U .
- pa3BUTHE YMEHHUI BECTH
TUAPOKCUA-UOHHON COOTBETCTBEHHO, a .
CaMOCTOSITENIbHBII MOUCK, 0TOOP
TaK)K€ COCTaBJISATh YPaBHEHHUS
. uH(bOopMaLUU.
ANIEKTPOJIUTUYECKON TUCCOLMAUU
KHCJIOT, OCHOBAHWI U COJIEH
12.Cna6wie u cunbhble | Hayuartesi: J[aBaTh onpenenenus [To3HaBaTenbHBIE: yCTAaHABIMBATD OBnazieHue CUCTEMOM I1.8

AIIEKTPOJIUTHI.
Crenenb
JIUCCOIIHAIINH. (C
UCnOIb308aAHUEM
0bopyoosanusn
«Touka pocmay)

MMOHATHH «OJICKTPOJIUTY,
HEDJICKTPOJIUT», «OJICKTPOJIUTHICCKAA

TACCOLIHALINS.
JlaBaTh onpeienieHus MOHITUI
«CTETICHb JICKTPOTUTHICCKOM
JIHCCOLHAIINY, «CHUJIbLHBIE
AIEKTPOJIUTHIY, «CIIa0bIe
AIICKTPOJIUTHDY.

IMosry4yaTt BO3MOKHOCTH

HAYIUTCH: HOHI/IMaTL, B 4EM COCTOUT
pasHulia MEXKAYy CUJIIBHBIMU U

IMPUYIUHHO-CJICACTBCHHBLIC CBA3U.

KoMMyHUKaTHBHBIE: YMEHHUE ONPEIEIIATH

eI CBOCro 06yqu1/m, CTaBHUTh U

dbopMynupoBath Ui ce0si HOBbIE 3a7a4u

B yueOe U Mo3HaBaTeIbHOU
JeSATEIbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPEChl CBOEH MO3HABATEIBHOM
NesITeNbHOCTH. PerynsTuBHbIe:
MPOTHO3UPYIOT PE3YNIbTaThl YPOBHSA
YCBOGHHUSI U3y4aeMOI0 MaTepuana;
MPUHUMAIOT U

3HAHUH.




CJIa0BIMU 3JEKTPOIUTAMU

COXpaHSIOT Y4eOHYIO 3a1auy.

13.Peakiuu nonnoro | Haywarcsi: Onpenensite peakiuu [IpenmeTHbie: aHAMM3UPOBATH U Ogiajienne cucTeMoun I1.9
obMeHa. HOHHOTO O6M€Ha, YCJI0BUSA UX 0T6HpaTI> I/IH(bOpMaIII/IIO; BBIJIBUKCHHE 3HAHWUH.
(C ucnonvsosanuem MPOTEKAHUSL. YMETh COCTABIISIT TUIIOTE3 U UX 000CHOBAHHE,
obopydosanus IIOJIHBIE U COKPAILEHHbIE HOHHbIE MOCTPOEHHE JIOTHIECKOi TeNH
ypaBHEHUSI HEOOPaTUMBIX peaKuil .
«Touka pocmay) pacCyxJICHHIA.
U Pa3bICHATH UX CYIIHOCTh .
KoMMyHMKaTHBHBIE: BBIOOP OCHOBaHUM
IMosry4yaTt BO3MOKHOCTH
U KPUTEPUEB C 1IEJIbIO BbIJECIECHUS
HAYYHUTBHCS: TPUBOJUTH IPUMEPDI
peaKkIuii HFOHHOTO 0OMeHa, MIYIIHX MPU3HAKOB, YMEHUE C TOYHOCTHIO
710 KOHIIA BBIPa)KaTh CBOU MBICIIH B COOTBETCTBHUHU
C 3aJjauaMU U YCJIOBHUSIMHU
KOMMYHHUKAIIUH.
PerynsaTuBHbIE: IpUHATHE U
coxXpaHeHHe y4eOHOH 3a/1auH.
14.T'mapomm3 coneir. | Haywaresi: KonkpernsnpoBaTh [To3HaBaTeNbHBIC: CAMOCTOSTEIHHO OgilageHue cucreMon I1.10
(C ucnonvzoeanuem | noHATHE «MOH». OOOOIWATH TOHATUS BBIJIEJIATE U (POPMHUPOBATH LIENH; 3HaHWH U IPUMEHEHUE
o6opydosanus «KaTHOHY», «aHHOH». MccienoBaTh aHAJIM3UPOBATH BOIIPOCHI, UX B KUSHCHHBIX
«Touka pocmay) CBOJICTBA PaCTBOPOB 3JIEKTPOJIUTOB. (opmupoBath OTBETHL. CHTyalsX.
JlaBath omnpeiesieHue TuApOI3a KoMMyHMKaTHBHBIE: y4aCTBOBATh B
coJiei. KOJIJIEKTUBHOM OOCYKIEHUU poOiIeM;
ITosyyaT BO3MOKHOCTH 00MeH MHEHUSIMH, TOHUMaHUe
HAYYHMTbCH: COCTABIIATh YPaBHEHUS TO3MLMHM TTapTHEPA.
pcaknuu rupoan3a CoJICH 1 PerynsatuBHble: CTaBUTH y4eOHYIO
ONPCACITATE XapaKTEp CPC/ibl 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO,
PacTBOPOB CONICH 110 HX COCTaBY YTO yXK€ U3BECTHO M YCBOEHO, U TOTO,
YTO €l1e HEU3BECTHO.
15.ITpakTrueckas Hayuarcesi: OnuceiBaTh CBOMCTBa IIpenmeTHsbie: aHANU3UPOBATH U Hcnonp3oBanue 3Hanni  ||I1.11

pabota Ne2.Pemienue
AKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe

BCIICCTB B XOAC JCMOHCTPALITMOHHOTO
n na60paTopHoro SKCIICpUMCHTA.

Cobmronats npasuna Th.

OT6HpaTB I/IH(I)OpMaL[I/IIO; BBIJIBUXKCHUC
THUIIOTE3 U UX 06OCHOBaHI/Ie;
MMOCTPOCHUC JIOTUYECKON eI

JUTSL PEIICHUS YI4eOHBIX
3aJad.




«CBoMCTBA KUCIIOT, XapakTepu3oBaTh yCIOBUS
OCHOBAHHU U COJIEH peakuuii B pacTBOpax 3JIeKT
KaK 10 KoHIa. OnpenesnsiTh BO3M(
MPOTEKAHHS peaxmmii
AIIEKTPOIHTOB.
obmena.  IIpoBoguth TP}
(C ucnonvsosanuem HaOJIOIEHUsT BO BpeMs TIpO
obopydosarus 1a00paToOpHbIX  OMbITOB. [
«Touka pocmay) | oo HOCTE nay
MPUMEHSTh TEOPETHUECKUE 3B
MIPaKTHKE, OOBACHATH HAOIIO,
pe3yabTaThl  MPOBOJIUMBIX
OOBICHATD CYIITHOCTh
HoHHOrO  oOmeHa.  Pacric
peaknuuy  HMOHHOTO  oOMe!
ypaBHeHUsIM ~ peakiuid.  Coc
HMOHHbIE ypaBHEHUS I
CocTaBiiaTh COKpali¢HHbIE
ypaBHEHUS peaxIuit
16.Kont | Hayuarcs: ITo3naBarensHble: | OBnageHue
POJIbHA || IPUMEHSTH OCYIIECTBIIATH CUCTEMOM
| 3HAHMA, YMEHHS U | 116y1ck HysKHOM 3HAHUH
padora | HaBBIKH, HHGOPMAITH B
Nel o IIOJTY4YECHHBIE IIpU
Teme: U3Y4YEHHUH TEMBI yueOHHKe, aTiace.
OneKT KoMMyHUKaTHBHBI
poanT €: YUUTBCS
HUecKast BBIpaXkaTh CBOU
qucconn MBICJIH B

anusa».

COOTBETCTBHU C




3a/la4aMHy U
YCIIOBUSIMU
KOMMYHUKALIVH.
PerynsaruBhelie:
IIPOTHO3UPOBATH
pe3yJIbTaThl
YPOBHS YCBOCHHE
M3y4aeMOro
Marepuana.

Tema 3. I'astorens (5 4)

I1.12

17.Xapakrepuctuka
raJloreHOB

Hayuarcs: XapakTepu3oBaTh
raJIOTeHbl HA OCHOBE UX IMOJIOKEHUS B

ITo3E
oIy

MEPUOIUYECKON CUCTEME U
0COOEHHOCTEH CTPOCHUS UX aTOMOB.
IMosy4yaT BO3MOKHOCTH
HayYuThesi: OObIACHATD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
TaJIOT€HOB C YBEIMUYEHUEM aTOMHOTO
HoMepa. Onpenensith
MIPUHAJJIEKHOCTD BEILIECTB K
OTIPENEIEHHOMY KJIacCy COCIUHEHUIA.

MPAKTHYECKUX 3a/1a4.
KoMMyHuKaTUBHBIE: yMEHUE
OTIPEEIIATh LEJIU CBOEro 00y4YeHHUs,
CTaBUTh U POPMYIHPOBATH AJIs ceOs
HOBBIE 33]]a4 B yuebe U
MO3HABATEJILHOM JIeATEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH
MIO3HABATEJIbHOMN EATEIbHOCTH.
PerynsatuBHbIE: IPOTHO3UPYIOT
pE3yabTaThl YPOBHS YCBOEHUS
U3y4yaeMoro Marepuasia; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7auy




18.Xnop Hayuarcs: XapakrepuzoBaTh [lo3HaBarenbHbIE: BBISIBICHHUE Oco3Hnanue nenocroctu |[1.13
(C wucnonvzoeanuem | IEMEHT XJI0Op. 3HATh GUINYECKUE U 0COOEHHOCTElT ¥ MPU3HAKOB 00BEKTOB; | I€OrpauvecKoii cpesl.
obopydosanus XUMUYECKHUE CBOMCTBA XJIOpa IPUBOUTH TIPUMEPBHI. Osnajenne cucTeMoi
o 3HAHUW U IPUMEHEHHUE UX
«Touxa pocmay) IMoJ1y4aT BO3MOKHOCTh HAYUHThes | KOMMYyHHKaTHBHbIC: B3aHMOJCHCTBHC B P
. 4 046 B )KM3HEHHBIX CUTYaIUIX.
CPaBHUBATh CBOMCTBA MPOCTHIX XOJ€ IPYIIIOBOM PAabOTEL, BEAYT MHAJIOT,
BEIIECTR XJI0DA, PATHACHSTH ITH YYaCTBYIOT B IMCKYCCUH; IPUHUMAIOT
. . Jpyroe MHEHHE U MO3HIHIO.
CBOWCTBA B CBETE MPE/ICTABICHUH 00
PerynstuBHBIC: TPOTHO3UPYIOT
OKUCTHTCIILHO PE3YNBTATHl YPOBHS YCBOEHHS
BOCCTaHOBHTCIBHBIX MpPoOIIeCcax U3y4aeMoro Marepuaia; IpUHUMAIOT U
COXpPAaHSIOT y4eOHYI0 3a7auy.
19.XnopoBonopon: Hayuarcs: OnuceiBaTh CBOMCTBA [To3naBatenbHbIE: HOPMUPOBAHKE OBitaieHne cucTeMon [1.14

MOJIyY€HHUE U CBOMCTBA

(C  ucnonvzosanuem
0bopyoosanusn
«Touka pocmay)

BEIIIECTB B XOJI€ JICMOHCTPAITMOHHOTO
1 1a00PaTOPHOTO IKCIIEPUMEHTA.
ColOmroaTh TEXHUKY 0€30MMacHOCTH.
IMoay4aT BO3MOKHOCTh HAYYUTHCSI:
BrIBISTE IPOOGIIEMBI U TIEPCIIEKTUBBI
pazButus AIIK B

poOJIeMBbl YpOKa, CO37aHUE allTOPUTMa
NS TeTbHOCTH TIPH PEIICHUH TIPOOIEMEL.
KoMMyHHKaTHBHEIE: TOWCK U BBIJICIICHUE
HE0OX0qMMOM HH(POPMAIINH; YMEHHUE C
JOCTATOYHOH TOYHOCTBIO BHIPAXKATh
CBOM MBICJIH B

3HAHUUM U MPUMEHEHHUE UX
B KU3HEHHBIX CUTYyallHsIX.

Poccun Ha ocHOBe aHasm3a
JOTIOJTHUTEIHHBIX UCTOYHUKOB
reorpaduueckoi HHpopMaIuu.
[ToaroraBnuBatk KpaTKue COOOICHUS
WJIM TPE3EeHTAIMN 00 UCTOpUU
CTaHOBIIEHUS TpaHcnopTa B Poccun

COOTBETCTBHUU C 33/1a4aMH U YCIOBUSAMU
KOMMYHUKalu. PerynstuBHble:
MPUHITHE U COXpaHEeHUe yueOHOM
3a/1a4u.




20.Consnas kuciota u|| Hayuarcsi: Pacnio3HaBaTh OIIBITHBIM [lo3HaBarenbHbIE: YCTAHOBJICHUE OBnasneHue cuctemMon [1.15
€¢ coinmn IYTEM COJITHYIO KHCIIOTY U €€ CONu, a || MPUIUHHO-CIICJICTBEHHBIX CBA3CH. 3HaHUH

TaKKe GPOMIIBI U HOIHIBL. KoMMmyHHKaTHUBHBIE: yMEHHE C

TMoay4aT BO3MOKHOCTH HAYUHTHCS: JIOCTATOYHOM TOYHOCTBIO BBIPAKATH

Vcross30BaTh IPHOOPETEHHbBIC 3HaHs | CBOM MBICIIA B COOTBETCTBUH C 3a/1a4aMu

U YMEHUSA B HpaKTH‘IeCKOfI " YCJIOBUSAAMH KOMMYHUKAIIUU.

JICSTEIIBHOCTH M MTOBCCIHCBHOM XKU3HH | PeryisiTHBHBIC: IPHHSATHE M COXPAHEHNE

C 1eNBI0 0e30macHOTO OOpaIIeHHs C y4eOHOM 3a1auH.

BEILIECTBAMU U MaTEpHUAIAMH U

9KOJIOTHYECKH T'PAMOTHOI'O ITOBEICHUS

B OKpYXarollei cpeae
21.ITpakTnueckas Hayuarcs: OnucsiBaTh CBOMCTBA ITo3HaBaTenpHEIE: MOUCK U BBIICICHUE Oco3Hangue nenoctaoctu |[1.16

paboTta Ne3.
[Tonydyenne consiHon
KHUCJIOTHI 1 U3yYCHUE
€€ CBOICTB

(C ucnonvzosanuem

0bopyoosanusn
«Touxka pocmay)

BEIIECTB B X0/I¢ AEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTA.

ColmroaTh TEXHUKY 0€30MMacHOCTH.

IMosryyaT BO3MOKHOCTH HAYUYHMThCS:
Pacrio3naBath ONBITHBIM TYyTEM
COJISIHYIO KHCIIOTY U €€ COJIH, a TaKXKe
OpOMUBI 1 UOAUIBI.

HEe0OX0 MO HH(POPMAIINH;
CHUHTE3UPOBATH UMCIOIIUECS 3HAHMS;
BBIOOP OCHOBAHUI U KPUTECPHUEB JIJIS
MOCTPOCHHUS JIOTUYECKOM IICTTH
paccyXJIeHUH, yMEHHUE TIOJTHO BBIPAXKATh
CBOM MBICIIH.

KommyHuKaTUBHBIE: (GOpPMUPOBAHKE U
pa3BHUTHE TBOPYCCKUX CIIOCOOHOCTEH. P!
YMEHHUE OPTraHU30BbIBATh CBOIO
JESTEIIbHOCTh, BRIOMPATh CPEJCTBA JIIS
peanu3aiuu 1ene.

3HaHW# KaK Ba)KHEHUIIIETO
KOMITOHEHTa HAyYHOU
KapThl MUpa.




Tema 4. Kucsopon u cepa (6 4)

22 .XapakTepucTuka Hayuarcs: Onpenensrs ITo3naBaTenbHbIE: BBIOOP OCHOBaHMH 1 | OBiaseHue Ha ypoBHE I1.17
kucnoposa u cepbl (C | 3ak0HOMEPHOCTH U3MEHEHHs CBOMCTB | KpHTepHeB i CPaBHEHHS. o01iero obpazoBanus
UCNONIb306AHUEM 3JIEMEHTOB B A-Tpymmax, KOMMYHHKATHBHbIC: Y4aCTBOBATH B CHUCTEMOU 3HAHHM.
0bopyoosanus OIpeIeJICHHE TIOHSATHS AJTIOTPOITHH. KOJUIEKTUBHOM OOCYKJICHHUH TIPOOIIEM;
«Touxa pocma) VMeTh naBath 00H1yI0 00OMEHUBATHCSI MHECHHSIMH, TIOHUMATh

XapPaKTCPUCTUKY DJICMCHTOB U MO3UIIMIO IapTHEpA.

HPOCTBIX BEMICCTB IOATPYIIIIBI PerynsaruBHBIE: yMEHNME OPraHU30BaTh

KUCJIOPOJA, OOBACHATH, TIOYEMY CBOIO ICITCIIBHOCTD, OIIPEACIIATE €€

YHCIIO MPOCTHIX BEMIECTB B HECKOJBKO | 3aa4M M OLICHUBATH JOCTUTHYTHIE

pa3 MPEeBOCXOJUT YUCIIO XUMUYECKUX | PC3YJIbTATHI.

3JIEMEHTOB, XapaKTepU30BaTh POJIb

o30Ha B atmocdepe Ioayuar

BO3MOKHOCTh HAYYUTHCH:

OOBACHATD

3aKOHOMEPHOCTH W3MEHEHHUSl CBOWCTB

aneMeHToB [V A-rpynsbl.

XapakTepu3oBaTh aJUNIOTPOIHIO

KHCIIOPO/Ia U CEPhI KaK OJIHY U3

MIPUYKUH MHOTOOOpPAa3usl BEIIECTB.
23.Cepa. Hayuaresi: XapakrepuzoBaTh [To3HaBaTenbpHBIC: BEIOOP HanboJIee OBiiaieHuE Ha YpOBHE I1.18

duznyeckue u
XUMHUYECKHUE
CBOMCTBA CEpPHI.
IIpumeHeHue.

(C ucnonwvzosanuem

o0bopyooeanusn
«Touxa pocmay)

(buznuecKkrue U XuMUYECKHE CBOWCTBA
Cepbl, €€ aNIOTPOTHbIE MOTU(PUKAIIUH.
IMosry4yaTt BO3MOKHOCTH

HAYYHUTbCS: COCTABIIATh YPABHEHUS
peaKuurii, MOATBEPKAAFOIIUX
OKHCIIUTEIBHBIE U
BOCCTAaHOBUTEIIbHBIE CBOMCTBA CEPBIL,
CpPaBHMBATH CBOMCTBA IIPOCTHIX

3(PEeKTUBHBIX CITIOCOOOB PEIICHUS
3aJa4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KoMMyHUKaTUBHBIE: YMEHUE C
JOCTaTOYHOM MOJHOTOM U TOYHOCTHIO
BBIP2)KaTh CBOU MBICITH B COOTBETCTBHH
C 3aJ]auaMU U YCJIOBHSIMHU
KOMMYHUKAIIHH.

PerynsTuBHBIC: IPUHUMATH U

o01Iero oOpa3oBaHus
CHUCTEMOU 3HAHUIA.




BEILIECTB CEPhI M KUCIIOPOJIa,
Pa3BACHATH OTU CBOMCTBA B CBETE
MpeCTaBICHUI 00
OKHCJTUTEIFHOBOCCTAHOBUTEIBHBIX
nporeccax

COXpPaHATH yU4eOHYIO 3a/1auy;
CaMOCTOATECIBbHO BBIACIATH U
dbopMUpPOBATH 11€TTh; COCTABIATH ITIJIaH U
IOCJIE0BATEILHOCTE IEUCTBUM.

24.CepoBoJI0pOI. Hayuarcs: Onpenensite crioco6 [To3naBaTenpHBIC: YMEHUE OBnazieHue Ha ypoOBHE [1.19
Cynbdubt TOJIydEHHs CEPOBOJIOPOJIA B OPraHU30BLIBATh CBOIO JEATENHLHOCTS, o0miero o6pazoBanus
1a00paTOPHH U €TO CBOMCTBA.. BBLIGHPATH CPECTBA VTSl PeaTH3aLiI CHCTEMO¥ 3HaHUIA.
IHosy4yaTt BO3MOKHOCTH LeJIei.
HayunThesi: OOCyXIaTh U
. KoMMyHHKaTHBHBIC: TPHHUMATH U
3aMMCchIBaTh YPaBHEHUSI peakui,
o COXpaHsATh yUeOHYIO 3a/1auy.
XapakTepus UX CBOMCTBA
PAKTCPH3YION Perynstusnsle: hopmMupoBaHue u
CEepoBOIOPOa, B HOHHOM BHUJIE .
pa3BUTHE YMEHUI BECTU
CaMOCTOSITENbHBII MOUCK, 0TOOP
nHpopMaIuu.
25.0xkcup cepol (IV). || Haywaresi: Xapakrepu3oBaTh OKCU [To3HaBaTeNbHBIC: CAMOCTOSTEIHHO OgilageHue cucTeMomn [1.20

CepoBogopoaHas u
CEPHHUCTAs KUCIOTHI U
HX COJIH.

(C  ucnonvzosanuem

00opyoosanus
«Touxa pocmay)

cepsl (IV), naBath XapaTepucTuKy
CEpPOBOJIOPOJTHON U CEPHUCTOU
KHCIIOTaM, a TaKKe UX COJISIM.
IMosryyaT BO3MOKHOCTH HAYYHMTHCS:
COCTAaBIISATh YPaBHEHUS PEaKLIUM,
XapaKTEepPHU3YIOIINX CBOMCTBA ATHX
BEIIECTB, OOBSICHATH IPUUNHY
BBITIQJICHUS KUCIOTHBIX JOXKICH

BBLICTIATH U POPMHUPOBATH LIEIH;
aHAJIM3UPOBATH BOMPOCHI, POPMHUPOBATH
OTBETHI.

KoMMyHUKaTHBHBIE: y4aCTBOBATh B
KOJUIEKTUBHOM OOCYXJICHHUU MPOOIIeM;
00MeH MHEHUSIMH, TOHUMAaHUE TO3UIIH
napTHepa.

PerynstuBHBIE: CTaBUTH y4EOHYIO
3a/1a4y Ha OCHOBE COOTHECEHMSI TOTO,
4TO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I11€ HEU3BECTHO.

3HaHUU U NPUMEHEHUE UX
B JKU3HEHHBIX CUTYaLIHSIX.
dopMUpOBaHUE
YCTaHOBKH Ha
OTBETCTBEHHOE
OTHOILIEHHUE K
OKpY»Karollen cpene,
HE00X0IMMOCTH €€
COXpaHEHHS.




26.0xcup cepsl (VI).
CepHas KUCIIOTa U €e
COJIH.

(C ucnonvzosanuem

Hayuarcs: Xapakrepu3oBaTbh OKCHJL
cepsl (VI), cepuyro Kuciory,
OTIPEJIEIIATh CBOMCTBA pa30aBiIeHHON
CEpPHOM KHUCIIOTBHIL.

ITo3naBarenbHbBIC: BEISBISTD
O0COOEHHOCTH U NMPU3HAKU OOBEKTOB;
IIPUBOJUTH IIPUMEPBI B KAUECTBE
BBIABHUI'aCMBIX MOJI0KEHUH.

OBnasieHrE HA YPOBHE
o01ero o6pa3zoBaHus
CHCTEMOU 3HAHUMU.

[1.21

0bopyoosanus
«Touka pocmay)

IMosry4yaT BO3MOKHOCTH HAY
Ornpenenats MpUHAICKHOCT
BEIIECTB K ONPeACTEHHOMY KJ
coeqnuenuii. CommocTaBiirh
CBOIicTBa

pa36aBiIeHHON U KOHLIEHTPHP:
CEpPHOM KHUCIIOTHI




27 Ilpakt
nyecKas
pabora
Ned.
Pemenue
JKCIIepU
MEHTaJIb
HBIX
3a/1a4 1o
TeMe
«Kwucmop
onu
cepay.

(c
UCnoIb3
osanuem
0oopyoo
6anus

«Touka
pocmay)

Hayuarcs:
Pacno3naBats
OIIBITHBIM ITyTEM
pacTBOpPBI KUCIIOT,
CynabQUIbL,
CyIbQUTHI,
cynb(aThl.
Hcnones3oBarts
MPUOOpPETEHHBIE
3HAHUS U YMEHUS
B MPAKTUYECKOMN
JESITEIIBHOCTH U
HOBCEIHEBHOMI
YKU3HH C LIEIBIO
0€3011acHOTO
oOpareHus ¢ B-
BAMH U
MaTepuagaMu 1
9KOJIOTMYECKH
IPaMOTHOIO
IIOBE/ICHHUS B
OKpYy’Karolen
cpene.

IHonyuar
BO3MOKHOCTh
HAY4YUTHCHA:
Boruucnars o
XMUMHYECKUM

ypaBHEHUSM
Maccy, 00bEM U

[To3HaBaTenbHbIE:
BEISIBIISITH
0COOEHHOCTH 1
pU3HAKU
O0O0BEKTOB;
TIPUBOIUTH
MIPUMEPHI B
KauecTBe
BBIJIBUTAEMBIX
MOJIOKEHHUM.
KommyHHKaTHBHBI
e:
B3aMOJIEHCTBOBAT
b B X0JIe
rpYINIOBOH
paboThI, BeCTH
JTUAJIOT,
y4acTBOBATH B
JICKYCCUU;
OPUHUMATD JPYroe
MHEHUE 1
MO3UIUH,
JOTTYCKaTh
CYILECTBOBaHUE
pa3HBIX TOUYEK
3peHusl.
PerynstuBHbIE:
OCO3HaHUE

KaueCTBa U YPOBHA
YCBOCHHUSA; BOJICBAA

OBagenue
CUCTEMOH
3HAHUI

11.22




KOJIMYECTBO caMOperyJsius,
BEIIIECTBA OJJHOTO | KaK CIIOCOOHOCTH K

13 IIPOSYKTOB MOOUITU3ALUU CHUJT
peaxkuuu o Macce | U SHEpruu
HCXOHOTO

BEIECTBA, 00bEMY
HJIN KOJIMYCCTBY
BEIECTBA,
COJIepIKalero
OTPENCIEHHYIO
JIOJTIO TIPUMECEH.

Tema 5. A3ot u pocdop (8 4)

28.XapakTepucTiuka
azora u ocdopa.
dusnyeckue u

Hayancm IIPUMCHATHb 3HAHUC
HepHOHquCKOﬁ CUCTCMBbI U CTPOCHUA
aToOMa IIpHU XapaKTCPUCTHUKE

ITo3r

ahde

3aaat

I1.23




XUMHNYCCKUC
CBOMCTBA a30Ta.

(C ucnonvzoeanuem
0bopyoosanus
«Touka pocmay)

XUMHNYCCKUX DJIICMCHTOB. 3H3.TI)
CBOMCTBA a30Ta.

IMosy4aT BO3MOKHOCTh HAYYUTHCS !
OOBSICHATh IPUIMHY XUMUYIECKON
MHEPTHOCTH a30Ta, COCTaBIIAThH
YpaBHEHHSI XUMHYECKHX PEaKiui,
XapaKTePU3YIOINX XUMUIECKIE
CBOWCTBA a30Ta, U Pa3bsCHATH UX C
TOYKH 3pEHUS IPEICTaBICHUN 00 0-B
mporeccax

MPOILIECC U PE3YNIbTAT ACATCIbHOCTH.
KOMMYHI/IKaTI/IBHLIGZ [[OI‘OBapI/IBaTI)Cﬂ [0)
pacnpeneneHuy QYHKIMN H poJiei B
COBMECTHOM ACATCILHOCTH.
PerynsaruBHble: yMeHHE
OpFaHI/ISOBI)IBaTB CBOIO JICATCIBHOCTD,
BBIOMPATh CPEJICTBA JUISl peaTu3aiiii
HeeH.

29. AMMHaKx.
Pusnueckue u
XUMUYECKHE
CBOWCTBA.
[Tonyuenue,
IIPUMEHEHHUE.
UCNOIb308AHUEM
0bopyoosanusn
«Touka pocmay)

(C

Hayuarcs: OnpenensiTb MEXaHU3M
00pazoBaHuUs HOHA AMMOHUS,
XMMHYECKHE CBOMCTBA aMMHUAKA.
IMosryyaT BO3MOKHOCTH HAYYMThCS:

COCTaBIISATh YPaBHEHUSI PEAKIIUA,
XapaKTEepPU3YIOIINX XUMUYECKHE
CBOMCTBa aMMHaKa, U PA3bIICHITH UX C
TOYKH 3PEHUS IPEJICTABICHUN 00
ANEKTPOJIUTUYECKON TUCCOLUAIIUU U
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB

[To3HaBaTeNbHBIE: CTAHOBJICHUE
MPUYNHHO-CJIEICTBEHHBIX CBSI3€H; BHIOOD
Hanbosiee 3 PEeKTUBHBIX CTIOCOOOB
pelieHus 3a1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHIA.
KoMMyHuKaTUBHBIE: yMEHUE C
JIOCTaTOYHOM TOUHOCTHIO BBIPAXKATh
CBOU MBICJIM B COOTBETCTBUU C
YCIOBUSAMU KOMMYHUKALIUU.
PerynstuBHbIC: yMEHHE OPraHU30BHIBATh
CBOIO JICSITENILHOCTD, BEIOUPATh CPEICTBA
JUIS pealii3aliy Hesei.

VYMenue ¢ nocTaToyHou
ITOJTHOTOM ¥ TOYHOCTBIO
BBIpa)kKaTh CBOM MBICITH B
COOTBETCTBHH C 3aadyaMu
U YCTIOBUSIMH
KOMMYHUKAITUH; BIAJICHUE
MOHOJIOTHYECKOH U
JIuanorudeckor popmamu
peyH; MOCTPOCHUE
JIOTHYECKOM I
paccyXJICHUN.

[1.24




30.IIpakTnueckas Hayuares: nosiydats aMMHUaK ITo3naBaTenbHbIE: YMEHUE BECTH VYmenue ¢ nocrarounoit  |[1.25
pabora peaxiyell HOHHOTO OOMeHa CaMOCTOSITEIIBHBIH IOUCK, 0TOOP [MOJIHOTOHN ¥ TOYHOCTBIO
NoS.Ilonyuenne JI0Ka3BIBATh OTIBITHEIM ITYTEM, UTO nHdopmanuy, ee npeodpazoBaHue. BBIpaKaTh CBOU MbICJIA B
AMMHAKA U H3y4eHUE | cOOpAHHBIN ra3 — AMMHAK KoMmmyHuKaTHBHBIC: (GOopMHpOBaHUE COOTBETCTBUU C 337a4aMu
. COOCTBEHHOTO MHEHUS U MO3UIINH. U YCIIOBHSIMU
€ro CBOMCTB. IMosyyaT BO3MOKHOCTH HAYYUTHCSH:
PerynaruBHbIe: TUTAHUPOBAHUE CBOUX KOMMYHUKAIIUH; BIAJICHUE
(C UCNOJIb308AHUEM AHAJIIM3UPOBATD PC3YJIbTATHI OIBITOB U o o
JIEHCTBUI B COOTBETCTBUH C
oﬂopydoganuﬂ JIeJIaTh 0000IIAOIIE BEIBOIBI
«Touka pocmay) MOCTABJICHHOM 3a/1auell U YCIOBUSIMU MOHOJIOTHYECKOHN U
€e peaju3aly, B TOM YUCIIE BO JTNATIOTUIECKON
BHYTPECHHEM ILIaHE. dbopmamu peun;
MOCTPOEHUE JIOTUYECKOU
LT PACCYKICHHIA.
31.Conn aMMOHUS. Hayuaresi: Onpenensats kauectBeHHY | [lo3HaBaTenbHBIC: yCTaHOBICHUE OgilageHue cucTeMoin [1.26

10 PEaKIUIO0 HA MIOH aMMOHHS.
ITosryyaT BO3MOKHOCTH HAYYHMThCS:
COCTaBIISATh YPABHEHHS] XUMUYECKHUX
peaxiuii, XapaKTepu3yIOIIX
XMUMHYECKHE CBOMCTBA COJIe aMMOHUS,
U Pa3bICHATH UX B CBETE
MIpe/ICTaBICHUI 00

SHeKTpOHHTquCKOﬁ JUCConralnu

MPUYMHHO-CIICJICTBEHHBIX CBSI3EH 1
3aBUCUMOCTH MEXIY OOBEKTaMH.
KoMMyHUKaTHBHBIE: TUTAHUPOBAHUE
LIEJIM U CIIOCOOBI B3aUMO IEHCTBUS,

oOMeH MHCHUAMMU, IOHUMAaHHUC ITO3UITUHN

napTHepa.

PerynsatuBHble: cOXpaHeHHE yueOHOM
3aJjauy; YUUTHIBATh BbIJICJIEHHbIE
YUUTENIEM OPUEHTUDPBI JEUCTBHUS.

3HAHUU




32.A30THAasA KHUCIOTA.

(C ucnonvzoeanuem
00opyoosanus
«Touka pocmay)

Hayuarcsi: ConoctaBiiiTh CBOICTBA
pa30aBlIEHHON U KOHII. @30THOM
KHUCJIOTHI. Y CTaHABJIMBAaTh
MIPUHAJICKHOCTD BEIIECTB K
ONPENECIEHHOMY KJIACCy COCAUHEHHUIA.
I[Moay4aT BO3MOKHOCTH HAYYUTHCSH:
COCTaBJISITh YPABHEHHS] XUMHUECKUX
pEeaKUuid, JISKAIHNX B OCHOBE
MPOU3BO/ICTBA a30THOM KUCJIOTHI, U
Pa3bICHATH 3aKOHOMEPHOCTH MX
MPOTEKAHUSI, COCTABIISATH YPABHCHHUS
peakIuii Mex 1y pa30aBICHHON U
KOHII. a30THOU KUCIOTOU U
MeTajjlaMu, OOBSICHSTh UX B CBETE
npeacrasieHuit oo O-B

[To3HaBaTenbHBIEC: YMEHUE BECTH
CaMOCTOSATENbHBIN TIOUCK, OTOOD
uHpOpMaInu, ee mpeodpasoBaHHE.
KommyHukaTuBHbBIE: GOpMUPOBAaHUE
COOCTBEHHOI0 MHEHHUS U MO3UIIUH.
PerynstuBHbIE: IaHUPOBAHUE CBOUX
JIEICTBUM B COOTBETCTBHH C
IIOCTABJICHHOM 3a7ja4ei U YCIIOBUSAMU
ee peaiu3anuy, B TOM YHCIIE BO
BHYTPEHHEM ILJIaHE.

OBJazieHre CUCTEMOM
3HAHUH

[1.27




MPOIIECCOB

33.Comnu a30THOM Hayuarcs: OOGcyxnath kauecTBeHHY | Ilo3HaBaTenbHBIC: CTAHOBJICHUE Ogiaienue cucTeMoun I1.28
KHUCJIOTHI 10 PCAaKIMIO Ha HUTPAT-HOH. MIPUYMHHO-CJICICTBEHHBIX CBA3EH; 3HAaHUU
(C ucnonvsosanuem Ioy4yaT BO3MOKHOCTE BbIOOp Hanbosee F3PPEKTUBHBIX
oGopyoosanus HAYUMTBCS: OTIMHATE COMM A30THOR || 11600608 perenns 33124 B
KHCJIOTBI OT XJIOPUIOB, CYlIb(aTOB, .
«Touxa pocmay) 3aBUCHMOCTHU OT KOHKPETHBIX YCIOBUN.
Cynb(GUI0B U CyIb(UTOB, COCTABIISTDH
. KoMMyHMKaTHBHBIE: YMEHHE C
YPaBHEHUS peaKIUil pa3ioKeHus .
JIOCTaTOYHOM TOYHOCTBIO BBIpAXkaTh
HUTpPATOB
CBOU MBICJIM B COOTBETCTBUU C
YCIOBUSMU KOMMYHUKALIUU.
PerynstuBHbIe: yMeHMe
OpPraHM30BBIBaTh CBOIO ACSATEIBHOCTD,
BBIOUpATh CPEACTBA JUIsl pean3aluu
LEJIEN.
34.®ochop. Hayuarcsa: Xapakrepu3oBartb [lo3HaBaTenbHbIE: YMEHUE BECTU OBnazieHue CUCTEMOM I1.29
dusnueckue u AIJIOTPOTIHBIE MOJU(PUKAIUU CaMOCTOSITENIbHBII MOUCK, OTOOP 3HAHUI
XUMHUECKHE dbocdopa, cBoiicTBa 6€10T0 U nHpopmMarnu, ee mpeodpa3oBaHue.
cBoiicTBa hochopa. kpacHoro ¢ocdopa. Ioayuar KomMmyHukatuBHbIe: (popMHUpOBaHHE
BO3MOKHOCTh HAYYUThCSH: COOCTBEHHOTO MHEHHUS U MO3UIIHH.
(C ucnonwvzosanuem
COCTaBJISITh YPAaBHEHHUS PerynaruBHbie: IaHUPOBAHHE CBOUX
0oopyooeanusn . . .
XUMUYECKUX PEAKIUH, JIECTBUM B COOTBETCTBHUH C
«Touxka pocmay) . . .
XapaKTepHU3YIOUIUX CBOMCTBA MOCTABJIEHHOM 3a7ja4ueil U YCIIOBUSIMU
dbocdopa ee peasn3aluu.
35.0xcun pocdopa Hayuarcsa: Xapakrepu3oBarthb Ilo3HaBaTenbHbIE: YMEHUE BECTU OBnaneHne cucremMon I1.30

(V). ®ochopnas
KUCIIOTA U €€ COJIH.

cBoiicTBa pochOpHOro aHrUAPHUIA U
¢dbocdophoii kucnotel. [loHumaTh
3HaYeHHE MUHEPAJIBHBIX y100peHui
JUIsl paCTEHUU

ITosy4aT BO3MOKHOCTh HAYYUTHCS !
COCTaBJIATh YPAaBHEHUS peaKIuii,

CaMOCTOSITENbHBIN MMOUCK, 0TOOP
uH(popMaIny, ee mpeoOpa3oBaHUe.
KommyHuKaTHBHBIE: popMHUpOBaHUE
COOCTBEHHOI'O MHEHUS U ITO3HUIIHH.
PerynsatuBHbIE: IITaHUPOBAHUE CBOUX
JEUCTBUI B COOTBETCTBUHU C

3HaHUH




XapaKTEePU3YIOIUX XUMUYCCKUE
cBoiicTBa okcuzaa pocdopa (V) u
(hochopHOIT KHCIOTHI, U Pa3bsICHATh HX
B CBETE IPEJICTaBICHUN 00
ANEKTPOIUTUICCKON AUCCOIHALIUH U
O-B nporueccax, IpoBOANUTH
Ka4eCTBEHHYIO PEaKIIHIO Ha
dbocdarnoH.

IIOCTaBJICHHOM 3a7ja4€i U YCIIOBUSAMU
ee peanu3anum.

Tema 6. Yruepoa u kpemuui (9 4)

36.XapakTepucTuka
yriaepoja U KpeMHUS.
AnnoTponus yriepoaa

Hayuarcsi: XapakTepu3oBarth
anemeHThl [VA-rpyniibl (IOArpyIsI
yriepo/a) Ha OCHOBE MX MOJIOKEHUS
B I1-0 cucTeMe U 0coOeHHOCTEN
CTpoeHus uX aTOMOB. OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
aneMeHToB [VA-rpynmnsl. [loayuar
BO3MOKHOCTH HAYYUTbCS:
XapakTepu3oBaTh aNIOTPOTIHIO
yriaepojaa Kak OJHYy U3 MPUYUH
MHOT000pa3usi BEIIEeCTB.

ITo3HaBaTenbHEIE: BEISIBIIEHUE
0COOEHHOCTEH 1 MPU3HAKOB 00BEKTOB;
MPUBOIUTH PUMEPBI.

Ke: B3aumoieiicTBHE B X0JI€ TPYIIIOBOI
paboThl, BEIyT IUAJOT, Y4aCTBYIOT B
JTUCKYCCUU; TPUHUMAIOT IPYyroe MHEHUE
Y TIO3UIIHIO.

P: mporHo3upyroT pe3ynbraThl YpOBHS
YCBOGHHUSI U3y4aeMOI0 MaTepuarna;
MPUHUMAIOT U COXPAHSAIOT YUeOHYIO
3a/avy.

OBJrazieHue cucTeMou
3HAaHUH

[1.31




37.Xumuueckue
CBOICTBA yriepoja.
Ancopouus

(C  ucnonvsoseanuem

0bopyoosanus
«Touka pocmay)

Hayuarces: OnuceiBaTh CBOMCTBa

BCIICCTB B XOAC JCMOHCTPALIMOHHOTO U

71a00PAaTOPHOTO IKCIIEPUMEHTA.
ColnrogaTh TEXHUKY 0€30MMacCHOCTH.
OmnpenensTs cBOWCTBA IPOCTOTO
BEIIIECTBA YIJIsl, IMETh TPEACTaBICHNE
o agcop6Ormu [oJrydaT BO3MOKHOCTH
HAYYMTbCS: COCTABIISITH YPAaBHEHUS
XUMUYECKUX PEAKLIUH,
XapaKTePU3YIOIINX

[To3HaBaTenbHBIE: OCYIIECTBIIATH IIOUCK
HYXHOU HHpOpMaIuK B yueOHUKE,
aTJace.

KomMMyHHKaTUBHBIE: yUUTBCS BBIPAXKaTh
CBOHU MBICJIM B COOTBETCTBHH C 3a/1adaMU
U YCIOBUSAMHM KOMMYHHKAIUH.

PerynaruBHBIE: IPOrHO3UPOBATH
pe3yibTaThl YPOBHS YCBOCHHUE
M3y4aeMOro MaTepraa.

OBJazieHre CUCTEMOM
3HAHUH

[1.32

XUMHUYECKHE CBOMCTBA YIJIepoia

38.0xkcun yriepoja
(1) - yrapusrii ra3

Hayuarcs: Onpenensitb CTpOCHUE U
cBolicTBa okcuaa yriaepona (I1), ero
(bu3moIorNYecKoe eHCTBUE HA
OpraHu3M 4YeJIOBeKa.

ITosryyaT BO3MOKHOCTH HAYYHMThHCS:
COCTaBIISATh YPABHEHUS] XUMUYECKHUX
peakuuid,

XapaKTEepHU3YIOIINX CBOMCTBA OKCUIA
yraepoaa (I1)

I1: craHOBNIEHNE TPUYHHHO-
CJICICTBEHHBIX CBsI3€i; BBIOOp Hanboliee
3¢ (PEeKTUBHBIX CLIOCOOOB pelIeHUs 3a/1a4

B 3aBUCHUMOCTHU OT KOHKPETHBIX YCJ'IOBI/If/'I.

K: ymenue ¢ 1ocTatouyHON TOYHOCTHIO
BBIpa)XaTh CBOM MBICIIH B COOTBETCTBUH
C YCIOBUSIMH KOMMYHHKAIUU. P: ymeHue
OpPraHM30BBIBATh CBOIO JACSITCIBHOCTD,
BBIOMPATh CPEJICTBA JUIS pealTi3aIiu
HeJen.

OBirazeHue cucTeMou
3HAaHUH

I1.33




39.0kcup yriepoaa Hayuatesi: O6cyxaTh CBOMCTBa [1: ananu3upoBaTh U OTOMPATH Ogiajienue cucTeMoun I1.34
(1V) - yriexucisiii okcuna yriepoaa (1V) lloayuar UH(OPMAIINIO; TOCTPOCHHE 3HAHUI
ras BO3MO’KHOCTH HAYYUTHCS: JIOTUYECKOM 1enu paccyxaeHui. K:

COCTaBIISATh YPABHCHHE PEAKIIUH, BBIOOP OCHOBAHUI U KPUTEPUEB C
(C  ucnonvzosanuem N

XapaKTEePHU3YIONICH MTPEBPAICHUEC [EJTBIO BBIJICIICHUS TTPU3HAKOB, YMCHHE
0bopyoosanus

KapOOHATOB B TUPOKAPOOHATHI, C TOYHOCTBIO BBIPAKATh CBOHM MBICIIH B
«Touka pocmay)

MIPOBOJINTH KAY€CTBEHHBIC PEAKITUU COOTBETCTBUU C 3a1a4aMu 1

Ha okcup yriaepoaa (IV) u YCIIOBUSIMU KOMMYHUKaluu. P:

KapOOHAT-UOH NPUHITHE U COXpaHEHUE yueOHON

3aJ1auu.

40.Yronpuaas kucinotal| Hayuarcsi: OOcyxnaTh CBOMCTBA U IT: ycranaBiauBaty OBJaJeHHe CHCTEMOU I1.35

" ee COJIH.
Kpyrosopot yriepona
B npupojae (C
UCnOIb308aAHUEM
0bopyoosanusn
«Touka pocmay)

yrojpHOM kucnotsl. Iloayyar
BO3MOKHOCTH HAYYUTbCS:
COCTaBIISATh YPaBHEHHE PEAKIUH,
XapaKTepHU3yIoIlel MpeBpaleHne
KapOOHATOB B THPOKAPOOHATHI,
MIPOBOJIUTH KaU€CTBEHHBIEC PEAKIIUU
Ha okcup yriaepoaa (IV) u
KapOOHaT-NOH

MMPUIUHHOCJIICICTBCHHBIC CBA3H.

K: yMeHue onpeaensTh neinu CBOero
00yd4eHUs1, CTaBUTh U (POPMYIUPOBATH
JUTsl ceOst HOBBIC 3a/1a4U B yuele u
MI03HABATEIBHOM JICITEIHHOCTH,
pa3BUBATh MOTHUBBI H HHTEPECHI CBOCH
MI03HABATEBHOM JEeSITeIHbHOCTH. P:
POTHO3UPYIOT PE3YJIbTAThl YPOBHS

3HAHUH




YCBOGHHS M3y4aeMOro MaTepuaa;
NPUHUMAIOT U COXPAHSIOT YUeOHYIO
3aj1aay.

41.TlpakTudeckas
pabota

Ne6. [Tonyuenue
okcuna yriepona (I1V)
Y U3yYCHHUE €0
CBOWCTB.
Pacno3naBanue
KapOOHATOB.

(C  ucnonvzosanuem

0bopyoosanusn
«Touka pocmay)

Hayuaresi: nony4yars u cobupaTh
okcun yriepona (IV) B mabopatopuu u
JIOKa3bIBaTh HAJMUUE TAHHOTO ra3a.

IMosyyaT BO3MOKHOCTH HAYYUTHCS
Pacrnio3HaBaTh ONMBITHBIM TYTEM
YTJIEKUCIIbIN Ta3, KapOOHAT - U
CHJTUKAT-HOHBI. Vcronmp30BaTh
NpUOOPETEHHBIE 3HAHUSI U YMEHUS B
IIPAKTUYECKOH JEATENIBHOCTH U
MIOBCEJHEBHOM JKU3HU C LEIIBIO
0e3omacHOTO OOpaIIeHus ¢
BELIECTBAMU U MaTepUallaMH U
9KOJIOTUYECKU I'PAaMOTHOT'O TIOBEAECHUS
B OKpY»Karollei cpeze

[To3naBarenbHBIE: yCTaHABINBATH
TIPUYHUHHO-CJICICTBCHHBIC CBSI3U.
KoMMyHVKaTHBHBIC: YMCHHE
OTIPE/ICNISATH IIeJTH CBOETr0 00ydeHMS,
CTaBUTh U POPMYIHPOBATH AJIs ceOs
HOBBIE 3a7]a91 B yueOe u
MMO3HABATEILHON JESITCIIFHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH
MI03HABATEIBHOM JESITETHHOCTH.
PerynsTuBHBIC: IPOTHO3HPYIOT
PE3yABTATHl YPOBHS YCBOCHUS
U3y4aeMoro Marepuaia; IPUHUMAIOT U
COXpaHSIOT Y4eOHYIO 3a1auy.

OB1aieHre CUCTEMO
3HAaHUU

[1.36




42 Kpemuuit. Oxcun
kpemuus (IV)

Hayuaresi: ConoctaBisiTh CBOMCTBa
OKCHJIOB yIJIEpO/ia U KPEMHUSI,
OOBACHATH NIPUYUHY UX PA3IUYUSL.
YcranaBnuBarh 10 XUMHUYECKOU
(bopmye mpUHAAIEKHOCTD BEIIECTB K
ONPENECIEHHOMY KJIACCy COEAUHEHHIA.
IMosryyaT BO3MOKHOCTH HAYUYHMThCS:
3anuchiBaTh ypaBHEHUS pEeaKlIUii B
3JIEKTPOHHO-UOHHOM BUJIE.
OcyiecTBIATh B3aUMOIIPEBPAILIEHUS
KapOOHATOB M TUAPOKapOOHATOB.
PacriozHaBath ONBITHBIM YTEM
YTJIIEKUCIIbIN Ta3, KapOOHAT - U

Ilo3HnaBaTenbHEIE: YCTaHAaBJIMBATb
IMPUIUHHO-CJICACTBCHHBLIC CBA3U U
3aBHUCHMOCTHU.

KomMMyHUKaTHBHBIE: ITITAHUPOBATH LEIH
¥ CIIOCOOBI B3aUMO/ICHCTBUS, IOHIMATh
MO3HIINIO IPYrOT0, y4acTBOBAThH B
KOJIJISKTHBHOM OOCYXKICHUU TIPOOIEMEL.
PerynstuBHBIC: TPUHUMATH U COXPAHATH
yueOHYI0 3a/1a4y; YUUTHIBATh
BBIJICJICHHBIC YIUTEIEM OPUEHTHPHI
JIEUCTBHS.

OBJazieHre CUCTEMOM
3HAHUH

[1.37

CHJIMKAT-HOHBI.

43.KpemHueBas
KHUCJIOTA U €€ COJIH.
Crexkiio.

Lemenr.

Hayuarcs: Jloka3piBaTh KUCTOTHBIN
XapakTep BBICIIUX OKCUIOB yIriiepoa
U KpEMHUSL.

IMosy4aT BO3MOKHOCTH HAYYUTHCS:
COCTaBJIATh YPaBHEHUS] XUMHUECKIX
peaKImii, XapaKTePHU3yIOIIHX
CBOMCTBA KPEMHHUSI, OKCHJIA KPEMHUS
(IV), kpemHueBo# KucIOTH. IMeTh
MPEJCTABICHUE O CUIIMKATHOU
MIPOMBIIIITIEHHOCTH

ITo3naBaTenbHbIE: BBISBIATE
0COOCHHOCTH ¥ TIPU3HAKH 00BEKTOB;
IPUBOJIUTH IIPUMEPHI B KAYECTBE
BBIJIBUTAEMBIX IT0JIOKEHHUH.
KoMMyHHKaTHBHBIC:
B3aMMO/ICHCTBOBATh B XOJI€ TPYIIIIOBOM
paboThI, BECTH TUAJIOT, yYaCTBOBAThH B
JMCKYCCHH; TPUHUMATh JIPYroe MHECHUE
Y TIO3UIUH, JOMYCKATh CYIIECTBOBAHUE
pa3HBbIX TOUEK 3PEHUSI.

PerynsatuBHble: IPOTHO3UPOBATH
pE3yabTaThl YPOBHS YCBOEHUS
U3y4yaeMoro Marepuasia; IpuHUMaTh U
COXpaHATh yU4eOHYIO 3a/1auy.

OBiazeHue cucTeMou
3HAaHUU

I1.38




44.KonTpoJsbHasi
padota Ne2 no
TeMaMm:
«Kucaopoxa u cepa.
A3sot u gocdop.
Yraepoa u
KpPeMHMID».

Hayuarcs: npyUMeHATh 3HAHHUS,
YMEHUS U HAaBBIKH, ITOJIy4CHHBIE IIPU
H3y4YEHUU TEMBI

II: yMmeHue BeCTH CaMOCTOSTEIIbHBIN
IIOUCK

K: ¢popmupoBanue coOCTBEHHOTO
MHCHUA U IIO3UITHNHA.

P: nnanupoBanue CBOMX ACUCTBHI B
COOTBETCTBHH C IIOCTABIICHHOU 3ajjaucii
U YCIIOBUSMHM €€ pealn3aluu, B TOM
YHUCJIe BO BHYTPEHHEM IJIaHE.

Tema 7. O0mme cBoiicTBa MmeTa/L10B (134)

45.XapakrepucTruka
METaJUIOB

Hayuartesi: XapakTepu3zoBaTh
MeTaJTbl Ha OCHOBE UX TOJIOKCHHUS B
MEePUOIUYECKOIN CUCTEME U
0COOEHHOCTEH CTPOCHUS UX aTOMOB.
OOBICHATH 3aKOHOMEPHOCTH

ITo3HaBaTenbHBIE: BEIIBICHIE
0COOEHHOCTEHN M IPU3HAKOB O0BEKTOB;
MPUBOIUTH PUMEPBI.

KomMMyHuKaTUBHBIE: B3aUMOJICHCTBUE B
X0JIe TPYIIOBOI pabOThI, BEIyT

OBirazeHue cucTeMou
3HAaHUU

I1.39

W3MEHEHHUsI CBOMCTB METAILJIIOB 10
nepuony v B A-rpynmnax. Ioayuar
BO3MOKHOCTH HAYYUTbCS:
HccnenoBaTh CBOMCTBA H3ydaeMbIX
BEIIECTB. PUMEHATH 3HAHUS O
METaJTUYECKOM CBSA3H IS
pa3bsicHeHUs! GPU3HUYECKUX CBOMCTB
METaJJIOB

Auainor, y4aCTBYrOT B JUCKYCCHUH;
MMPUHHUMAKOT APpYyroc¢ MHCHHUC U
ITO3HUIIHIO.

PerynsatuBHbIe: IPOTHO3UPYIOT
pe3yibTaThl YPOBHS YCBOCHUS
U3y4yaeMoro mMarepuaia; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7auy.




46.Haxoxaenue Hayuarcs: [Tonb3oBaThest [To3HaBaTenbHBIC: yCTaHABIUBATD OBnageHne CUCTEMOI I1.40
METaJuIOB B pUpojie U |MHPOPMANEH U3 NPYTHX HCTOYHUKOB PUYHHHO-CJIEICTBEHHbIE CBA3U U 3HaHUH
JI IIOATOTOBKH KPAaTKUX COOOIIEHU.
o6111e crocoObl ux 1I£ A p 101 3ABHCHMOCTH.
OTOBUTH KOMIIBIOTEPHEIE
TIOJTyYCHUS K .
MMYHHUKATUBHEIE: [UITAHUPOBATh 5
e npe3eHTanuu 1mo reme [omyuar 0 YH6 a C: ITaHHPOBATE L
UCROJ1b306aHUEM i
P BO3MOMKHOCTE HAYYHTHCS: 1 CIIOCOOBI B3aUMOIAEHCTBHS, TOHUMATh
obopyoosanus .
Tp Y ) Hcnonb3oBaTh NpHOOPETEHHBIE 3HAHUS TOSHIIMIO I[pyrorg, yaactTsoBath 1(33
«Touka pocmay .
)4 W YMEHUS B TIPAKTHYECKOIH II§0J'IJ'I6KTI/IBHOM 00CYXKICHUH TTPOOIEMBIL.
TeATEBHOCTH 1 TIOBCEIHEBHOM KH3HH ergﬂﬂTHBHHe. MPUHUMATH U COXPAHATH
H 4y; VYUTHIBATH
C TeNBbI0 Oe30macHOTO OOpaIIeHUs C YHCOHYIO 3alady; ¥4 a
BEIIICCTBAME H MATCPHATAMH H BBIE{@J'IGHHBIG YUUTEJIEM OPHUCHTUPBI
9KOJIOTHYECKH TPAMOTHOTO TIOBEICHUS ACUCTBIL.
B OKpYXarolleu cpeae
47. Xumuyeckue Hayuarcsi: monb30BaThCs [1: ananu3upoBaTh U OTOUPATH OBilageHne cucreMon I1.41

CBOMCTBA METAJIJIOB.
DIJIEKTPOXUMHUYECKUI
pAIl HANPsHKEHUM
METaJJIOB.

(C  ucnonvzosanuem

ooopyooeanusa «Touka
pocmay)

OJICKTPOXUMHNYCCKUM PAI0OM
HaprI}KeHI/Iﬁ MCTAJJIOB, COCTABJIATH
YpaBHCHUA XUMHYCCKHUX peaKHHfI,
XapPaKTCPHU3YIOIIHUX CBOMCTBa METAJJIOB

ITosy4aT BO3MOKHOCTD HAYYHUThCS:
OOBSICHATH CBOWCTBA

nH(OpMaITHIO; BBIIBIDKCHHE TUTIOTE3 U
X 000CHOBaHUE; IOCTPOEHUE
JIOTMYECKOM 11enu paccyxkaenuil. K:
BBIOOP OCHOBAHHWH M KPUTEPHUEB C LIEIBIO
BBIJICJICHHS TIPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPAXKATh CBOU MBICIIH B
COOTBETCTBHUH C 3a7a4aMH U

3HaHUU




METaJJIOB B CBETE MPEICTaBICHUM 00
OKHCJIUTEITLHO-BOCCTAHOBUTEIIHHBIX
nporeccax

YCI0BUAMH KOMMYHUKAIIUH.
PGFYHSITI/IBHI)IGI IIPHUHATHUEC U
coxXpaHeHue yueOHOM 3a/1aui.

48.Cnnassl (cTans, Hayuarcs: Onpenensate ocobennoctu | [lo3naBaTenbHbIE: yMEHHUE BECTH OgiaieHne cucTeMomn [1.42
YyI'yH, COCTaBa M CBOMCTB YyI'yHa U CTaJH, CaMOCTOSITENIbHBII MOUCK, 0TOOP 3HAHUHN
JIOPATTFOMUHUM, mopantoMunusi, Opon3sl Ioayuar uHpopmMmarnu, ee mpeoOpa3zoBaHue.
OpoH3a). BO3MOKHOCTH HAYYUTbCS: KommyHukatuBHBIE: (GOPMHUPOBAHHE

Pa3bICHATH MPOOJIEMBI O€30TXOMHBIX || COOCTBEHHOTO MHEHHS M TIO3UIIUH.

MMPOU3BOJICTB B METAJUTYPTUH. 3HATH PerynaruBHbIC: TUTAHUPOBAHUE CBOUX

COCTaB M CTPOCHHE CIIJIABOB, OTJINYHUE | JACHUCTBHI B COOTBETCTBUU C

oT Me. YMeTh OOBSICHATh, TOUYEMY B MOCTABJICHHOM 3a/1auell U YCIOBUSIMU €€

TEXHHKE IIUPOKO UCTOJIB3YIOT CIIABhI || peaan3aluu, B TOM YHCIe BO

BHYTPEHHEM ILJIaHE.

49.1llenouyHbIie Hayuarcsi: xapakTepu3oBaTh I1: cranoBneHune OBnajzieHue CUCTEMOM [1.43

MCTaJlJIBI.

(C  ucnonvzosanuem
0bopyoosanusn
«Touxka pocmay)

IIEJIOYHBIE METAJUIBI 110 MOJIOKEHUIO
B [IEPUOIUYECKON TabuIe U
ctpoenuto atomoB Iosyuar
BO3MO’KHOCTH HAYYUTHCHA
COCTaBIISATh YPaBHEHUS PEaKLIUM,
XapaKTepHU3YIOIINX CBOICTBA
IIEJIOYHBIX METAJJIOB U UX
COeIMHEHUH, U OOBSICHATH X B CBETE
MIpeICTaBIeHUI 00
ANEKTPOJIUTUYECKON TUCCOIIUAIIUU U
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX
MPOIIECCOB

NPUYHHHOCIIEICTBEHHBIX CBS3CI; BEIOOP
Hanbosiee 3 PEeKTUBHBIX CIIOCOOOB
peleHus 3a/1a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHIA.
KoMMyHHKaTHBHBIC: YMEHUE C
JOCTATOYHOM TOYHOCTBIO BHIPAKATh
CBOM MBICJIH B COOTBETCTBHUHU C
YCIOBUSMU KOMMYHUKAIIUU.
PerynstuBHBIC: yMEHHE OPraHU30BHIBATh
CBOIO JICSITENILHOCTD, BEIOUPATh CPE/ICTBA
JUIS pealii3aiiy eei.

3HAaHUU




50.Maruuii.
IllenoyHo3eMeNnbHBIC

MCETAaJlJIbI.

(C ucnonvzosanuem

Hayuarcs: xapakTepu3oBaTh
aneMeHTsI [IA-Tpynisl 10 N0JI0KEHUIO
B [IEPUOINIECKOH TabIHIIe U
CTPOEHUIO aTOMOB

[IpenmeTHsbIe: aHAMU3UPOBATH U
oTOupaTh HH()OPMAIIHIO; BBIIBUKCHHEC
TUTIOTE3 U UX 000CHOBAHHE; TOCTPOCHHE
JIOTUYECKOM IIETTH

OBJazieHre CUCTEMOM
3HAHUH

[1.44

0bopyoosanus
«Touka pocmay)

IMosry4yaTt BO3MOKHOCTH
HAYYHUTBCSI: COCTABJISITh YPABHEHUS
peakuuii, XapakTepU3yOIUX
CBOMCTBA MarHus M €ro COSIAMHEHUH,
1 OOBSICHSTH UX B CBETE
Mpe/iCTaBIeHH 00
AIEKTPOJIUTUUECKON AUCCOIUALINK U
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
nporeccax.

pacCyxJICHHIA.

KoMMyHMKaTHBHBIE: BBIOOP OCHOBaHMM
Y KPUTEPHUEB C LIETIBIO BBICICHUS
IIPU3HAKOB, YMEHUE C TOYHOCTBIO
BBIpa)XaTh CBOM MBICIH B COOTBETCTBUU
C 3aJ1a4aMy ¥ yCIOBUAMU
KOMMYHHKAaIIUH.

PerynsTuBHBIC: IPUHSATHE U
coxXpaHeHHe ydeOHOH 3a/1auH.




51.Kanbuuii u ero Hayuarcs: xapakrepu3oBaTh [To3naBaTenbHBIC: BBIABICHUE OBnasneHue cuctemMon [1.45
COEIMHEHHS. anemeHThl IA-Tpymmst 1o 0COOEHHOCTE M MPU3HAKOB 00BEKTOB; | 3HAHHM
YKecTKOCTb BOIBI U IIOJIO’KEHHIO B IIEPUOINYECKON [IPUBOIUTH IPHMEPBL.
Cc110co0BI ee TabmuIle ¥ CTPOCHHIO ATOMOB KOMMyHHKATHBHBIE: B3aUMO/ICHCTBHE B
YCTpAHEHMS. IHosryyaT BO3MOKHOCTD Hay‘ll;[TI)CH: T S —
COCTaBJISATh YPaBHEHUSI pEaKLUi,
(C wucnonvzoeanuem XAPAKTEPH3YIONTHX CBOACTBA KATHIHs YYaCTBYIOT B IMCKYCCUH; IPUHUMAIOT
06opydosanun ¥ €T0 COeIMHEHNH, 1 0OBACHATh ux B || APYTOC MHCHHUE I MOSHIHIO.
«Touxa pocmay) CBETE NPEJICTAaBICHUI 00 PerynaTuBHbIe: TPOTHOZHPYIOT
ANEKTPOJIUTUYECKON TUCCOLMALUU U Pe3YJIBTAThl YpOBHSA yCBOCHUSA
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX M3y4aeMOro MaTcepuaia; NIpuHUMAIOT 1
nporieccax. 3HaTh KaY€CTBEHHYIO COXpAHSIOT y4eOHyI0 3a1ady.
peaKuio Ha UOH KaJblus. 3HATh, 4YeEM
00yCJI0BIIEHA )KECTKOCTh BOJIbL. YMETh
Pa3bICHATBH CIOCOOB! YCTPAaHEHHUS
KECTKOCTH
52.Amomunuil. [Tono | Haywarcsi: cOCTaBIISITh ypaBHEHUS ITo3HaBarenbHbIE: OCYIIECTBIIATH MOUCK | OBiaieHHe CUCTEMOM [1.46

’KEHHUE aJIIOMHUHHUS B
MEPUOUUECKON
CHUCTEME U CTPOECHHUE

XUMHNYCCKHX peaKquI,
XapaKTCPU3IYIOIIUX O6I_HI/I6 CBOMCTBa

AJIFOMHMHUA

HY)KHOW MH(pOpMaInK B y4eOHHUKE,
aTJace.

KOMMYHI/IKaTI/IBHLIeZ YUYUTLCA

3HAaHUU

€ro aromMa.

(C ucnonwvzosanuem
odopyooeanusn
«Touka pocmay)

IMosry4yaTt BO3MOKHOCTH

HAYIUTbCHA: OOBSCHATH 3TH pCaKkuuun
B CBCTC Hpe,Z[CTaBJICHI/Iﬁ 00
OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX
IIpo1IEecCcoB

BbIPA’KaTb CBOU MBICJIM B COOTBCTCTBUU
C 3aja4uaMu " YCIIOBUAMU
KOMMYHUKAIIUU.

Per YIITUBHBIC: ITPOTHO3UPOBATH
PE3YyIbTaThbl YPOBHA YCBOCHUC
HN3y4acMoOro Marepuajia.




53.BaxHeiimue Hayuaresi: noxaseiBath amporepHsiii | [lo3HaBaTenbHbIE: yCTAaHOBIECHHE OBnasneHue cuctemMon [1.47
COCAMHCHUA XapakTep COEAUHEHUS, COCTABIIATH MMPUIUHHO-CJICACTBCHHBIX CBs3CH U 3HAHUH
AITFOMUHUS yPaBHEHHS COOTBETCTBYIOLIHX 3aBHCUMOCTH MeX Ay oObekTamu. K:
XHMHUECKHX PeaKiaii rmaHHpOBilHHe LIETTU ¥ CIIOCOOBI
B3aUMO/IeHCTBHST; 0OMEH MHEHUSIMH,
IMosryyaT BO3MOKHOCTD HAYYMThCS!
.|| moHMMaHMe Mo3UIUK MapTHepa.
OOBSACHATH UX B CBETE MPEJCTABICHUN .
. PerynstuBHbIe: coxpaHeHHe yueOHOM
00 AIIEKTPOIMTUYECKON JUCCOLIMAIUU
3a/1a4M; YYUTHIBATh BbIJICTICHHbIE
YUUTEJIEM OPUEHTUPBI JeHCTBHUS.
54.Kenezo. [lonoxxe | Hayuarcsa: OOCyxaaTh CTpOCHHE [1: mowuck u BBIJEIEHHE HEOOX0TUMOM OBnazieHue CUCTEMOM [1.48
HHC XKCJIC3a B aToMa JKeJesa, q)HSI/I‘IeCKI/Ie u I/IH(i)OpMaHI/II/I; CUHTC3UPOBATH 3HaHWH
MIEPUOANYECKON XAMHYECKHE CBONCTRA KEIesa UMEIOLIUECs 3HaHUS; BBIOOp OCHOBAaHUI
CUCTEME U CTPOEHHUE .| v xpurepues s nocrpoenus
ITosry4aT BO3MOKHOCTD HAYYHMThCH! . .
€ro aToMa. . JIOTUYECKOU LIENU PACCyKACHUM,
Pa3bACHATH CBOMCTBA XKeEJIe3a B CBETE
. YMEHHE ITOJHO BBIPaXKaTh CBOU MBICIIH.
MpeACTaBICHUI 00
K: popmupoBanue u pazButue
OKHUCJIUTEIbHOBOCCTAHOBUTEIIBHBIX .
. TBOPYECKUX CIIOCOOHOCTEN. P: ymeHue
IpoLeccax 1 3JIEKTPOJUTHYECKON
OpPraHU30BBIBATH CBOIO JCSATEIBHOCTD,
JMCCOLMALUU
BBIOMPATh CPEACTBA AJIs pealln3aliu
LEJIEHN.
55.CoennHenus Hayuarcsi: 3Hath cBOMCTBa IT: BeIIBNIEHME OCOOEHHOCTEH 1 OBnazneHne cucremMon [1.49

KCIIC3a

(C ucnonvzoeanuem
o0dopyooeanusn

coequuenul Fe+2 u Fe+3

ITosy4aT BO3MOKHOCTD HAYYUTHCS
COCTaBJIATh YpaBHEHUS

IIPU3HAKOB OOBEKTOB.

K: B3aumoielicTBUE B X0/1€ TPYIIOBOI
paboThl, BEIyT IUAJOT, Y4acTBYIOT B

3HaHUHU

«Touxa pocmay)

peakuuii B CBeTe MpeCTaBIeHU 00
JJIEKTPOJIUTUYECKON JUCCOLIMALUU U
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX
npoueccax

JUCKYCCHH.
P: nporHo3upyroT pe3ynbrarhl ypOBHs
YCBOEHHS U3y4aeMOro MaTepuaia.




56.I1pakTuueckas
paborta No7. Pemenue

AKCIIEPUMEHTAIIbHBIX
3aja4 o TeMe
«Metamiel W HX
COCTMHECHUS. (C
UCNOIb308AHUEM
0bopyoosanus
«Touka pocmay)

Hayuarcs: BBIIIOJHATD
9KCIIEPUMEHTAJIbHBIE 3a/1a4U
MHIUBUAYAIbHO pa3HbIMU CIIOCOOAMHU
IMosryyaT BO3MOKHOCTD HAYUYHMThCS:
BBIOMpaTh HanboJiee panuoHaIbHbIHI
X0/l pelIeHMs], 1eJIaTh BbIBOJIbI HA
OCHOBAaHUU HaOIIOACHUN

[1: ananu3upoBath U OTOUPATH
UH(OPMALINIO; BBIIBM)KEHUE TUTIOTES U
X 000CHOBaHHE; IOCTPOCHUE
JIOTHUYECKOH LenHu paccyxaeHui. K:
BBIOOpP OCHOBAHUI U KPUTEPHEB C
IENTBIO BBIJICICHUS IPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPA)KAaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Jja4aMH H
YCIOBHSIMA KOMMYHHKAIINH.
PerynstuBHbIC: TPUHATHE U
coxXpaHeHHe y4eOHOM 3a/1auu.

OBJazieHre CUCTEMOM
3HAHUH

[1.50

57.KonTpoJbHast
padora Ne3 no Teme:
«O01mmue cBoiicTBa
MeTaJLI0BY.

Hayancsl: IPUMCEHATH 3HAHUA,
YMCHH U HAaBBIKU, ITIOJTYYCHHBIC IIPU
HU3YUCHUH TEMBI

I1: Be16OP Haubomee 3PpPeKTUBHBIX
croco0o0B pelIeHus 3a71a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH.
K: ymenue ¢ 1ocTaTtouyHOM MOJTHOTOU U
TOYHOCTBIO BBIPAXKATh CBOM MBICIIH B
COOTBETCTBHUU C 33Jla4aMH U YCIOBUSIMH
KOMMYHUKAIIHH.

P: mpuHUMaTh U COXpaHATh Y4eOHYIO
3a/1a4y; CaMOCTOSITEJIbHO BBIJCIIATh U
(GbOpMHUPOBATH 11€JTh; COCTABJIATH IJIaH
MOCJIENOBATEIHLHOCTD A€HCTBHH.

Tema 8. OcHoBbl oprannyeckoit xumum (10 v)




58.IlepBoHavanbHbIC
CBEJICHHS O CTPOCHHH
OpPraHuYeCKUX
BEIIIECTB.

Hayuvarcsi: O6cyxiath OCHOBI|Opanenue cu
MIOJIOKEHHSI TEOPHH CTPOCHUS [3HaHMiA
OPraHUYECKUX COCTUHECHHM A.]
byrneposa

IMosry4yaTt BO3MOKHOCTH
HAYYMTbCS: 3aITUCHIBATh

CTPYKTYpHBIE (POPMYIIBI
OpPraHWYECKHUX BEUIECTB HA PV

aJIKAaHOB

I1.51

59.¥YupouieHHas
Kiaccuukanuys
OpraHUYECKUX
COEIUHEHU.

Hayua
MHOT'0C
BeEIeCT
KJIaCCH!
coenuH
Moayu
HAYYH'
MIPEIIo
CTPYKT;
BeIIEeCT
KJIaCCH
coeIuH

[To3HaBarenbHbBIC: yMEHUE BECTH
CaMOCTOSTEIbHBIN TIOUCK, OTOOD
uHdopmaruu, ee mpeoOpa3zoBaHue.
KommyHUKaTHBHBIE: (OPMUPOBAHUE
COOCTBEHHOTO MHEHHS U TIO3UITUH.
PerynsTuBHBIC: TUTAHUPOBAHHE CBOUX
JICWCTBUH B COOTBETCTBHU C
TIOCTaBJICHHOMW 3aJ1a4ei U YCIOBUSAMU
€e pealTu3aIum.

OBiazeHue cucTeMoi
3HAaHUH

I1.51




CTPYKTYpHBIEC (DOPMYITBI AIKAHOB

UHpOpMAIINH.

60.I1penenbubie
YIII€BOJOPOIBI.

MertaHn, dTaH.

Hayua| [ ymenne oprarmusosssats cBOI0O

pescT.
3TaH, I
U XUMH
orpene
TOMOJIC
BO3MO3
COCTaB!

peanu3anuy 1enei.

COXpaHATh y4EOHYIO 3a/1auy.

pa3BUTHE YMEHUH BECTU

JACATCIBbHOCTD, BI>I6I/IpaTI) cpeacTna ajid

KommyHHKaTHBHBIE: TPUHUMATH U
PerynsatuBHsbie: popmupoBaHue u

CaMOCTOSITEIHHBIN MTOUCK, OTOOP

OBJrazeHre CUCTEMOM
3HAHUH

I1.52

61.HenpenenbHbie Hayuarcs: CoctaBisath cTpykTypHyto | [lo3HaBaTenbHbBIE: yMEHNE BECTH OBnazieHue CUCTEMOI I1.53
YIJIEBOI0POIBL. dopmymy 3THIIEHA, eT0 (PU3NYECKHe U || CaMOCTOSITEIbHBIN IMTOKUCK, 0TOOP 3HAHUH
S THICH. XUMHYECKHE CBOMCTBA, KAYECTBEHHbIE | MH(pOpMaLUH, €€ IpeoOpa3oBaHHe.
peaKLuy Ha HEeNpeAeIbHbIE KoMmMyHuKaTHBHBIE: (POPMUPOBAHUE
yriesojgoponsl. IToay4uar COOCTBEHHOTO MHEHUS U TIO3ULIHU.
BO3MOKHOCTb HAY4YHTbCH: PerynarusHble: IJIaHUPOBAHUE CBOUX
COCTABIIATh CTPYKTYPHBIE (POPMYJIbI JEUCTBUI B COOTBETCTBHH C
rOMOJIOTOB THJIEHA IIOCTABJICHHOM 3a/1a4€il U yCIOBUAMU
€e peann3alyy, B TOM YUCIIE BO
BHYTPEHHEM IIJIaHE.
62.1Tonumepsl Hayuarcsi: CocraBnsats cTpykrypHyto | Ilo3HaBarenbHble: BbIOMpaTs Haubonee | OBinageHue cucTeMoin I1.54

dhopmyny anetTusneHa, ero Gusnueckue
Y XMMHYECKHE CBOMCTBA

IMosry4yaTt BO3MOKHOCTH

HAYYHUTbCS: COCTABIIATh YPABHEHUS
XUMHUUYECKUX PEAKIIUH,
XapaKTEepU3YIOLIHNX CBOMCTBA
aleTUIIeHa

3¢ exTuBHBIEC CIIOCOOBI PEIICHUS
3a/1a4; KOHTPOJIMPOBATh U OLICHUBATh
IIPOLECC U PE3YyIbTAT IEATEIbHOCTH.
KoMMyHUKaTHBHBIE: JOTOBAapUBATHCSA
0 pacripeiesieHun QyHKIHHI U posiel B
COBMECTHOM JIEATENILHOCTH. P: ymenue
OPraHu30BbIBaTh CBOKO JAEATEIBHOCTD,
BBIOMpATh CPEACTBA TSI peaTh3alluu
Lesnen.

3HAHUH.




63.I1pousBoHbIC

Hayuarcsi: OOcyxnaTth onpeeneHue

HpGI[MeTHBIe . AHAJIU3UPOBATH U

I1.55

YTI€BOAOPOJIOB. CHUPTOB, 0011YI0 GOPMYITy CIUPTOB, | 0TOMpaTh MH(OPMALHUIO; BBIIBUKEHHE
CrupThL. (usnonormyeckoe aeiicTaue TUIOTE3 U UX 000CHOBAHHE;
METaHOoJIa ¥ 9TaHOJa Ha OPraHu3M MOCTPOEHHE JIOTHIECKOi T[eNH
IMoJsiyyaT BO3MOKHOCTH HAYYUTHCS .
0JIy4aT BO3MOKHOC AyIHTLC pACCYOK IeHMHH,
COCTaBJIATH YPaBHEHUS PEaKIHii, .
. KomMMmyHUKaTHBHBIE: BHIOOP OCHOBaHHNA
XapaKTepU3YIOIIUX CBOMCTBA
Y KPUTEPUEB C LEITBIO BBIICICHUS
CIIHPTOB
NPU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPA)KaTh CBOM MBICIIA B COOTBETCTBHHU
C 3a/1a9aMU ¥ YCIOBHSIMH
KOMMYHHKAIIHH.
PerynsTuBHBIC: IPUHSATHE U
coxXpaHeHHe y4eOHOH 3a/1auH.
64.KapOoHoBble Hayuarcesi: onpenensats GopMyIbl [To3HaBaTeNbHBIC: CAMOCTOSTEIIHHO PasBurue [1.56

KHACIOTHL. CIIOKHBIC
a¢upsl. Kupbl

MYpPaBbUHOHN U YKCYCHOU KHUCIIOT,
HMMETb MPEJCTABICHUE O CIOKHBIX
aupax

IHosry4aT BO3MOKHOCTD HAYYUTHCSH:
COCTaBJISITh YPABHEHUSI XUMHUYECKUX
peaxiui, XapakTepu3yIOIIIX 001ue
CBOMCTBA KUCJIOT, HA IPUMEPE
MYPaBbUHOHN U YKCYCHOU KHUCIIOT.
cocTaB, (pu3nyeckre CBOMCTBA,
IpUMEHEHHE U OMOJIOTMUYECKYIO POJIb
KUPOB

CO3/1aBaTh aJITOPUTM JESTEILHOCTH MIPH
pelieHrur IpobieM pa3IuyHOro
Xapakrepa.

KomMyHukatuBHbIe: (popMHUpOBaHHE
cOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
PerynsTuBHBIC: YIUTHIBATH
yCTaHOBJICHHbBIE TIPAaBUIIA B
TUTAHUPOBAHUM U KOHTPOJIE Criocoda
pElIeHus; OCYIIECTBIECHUE MOIIAaroBOTO
Y UTOTOBOTO KOHTPOJISL.

caMooTIpeieJICHUs 1
aJIeKBaTHOT'O OLICHUBAHUS
CBOHUX JOCTYIKEHUH B
MPUMEHCHUH 3HAHUH B
HOBOM CUTYallUH.
CtpemiieHre K TO3HAHUIO
TOr0, YTO HEU3BECTHO, HO
MHTEPECHO.




65.YrneBoibl Hayuarcs: onpenensats [To3naBarenbHbIe: BEIOUpaTh Hanbosee | OBiageHue cucTeMon [1.57
MOJICKYJISIpHBIC q)OpMyJII)I TJIFOKO3EI, 3(1)(1)€KTI/IBHI>IG CII0CO0BI peUICHUA 3aaa4, 3HAaHUU
caxapo3bl, Kpaxmaia, LeJUII0JIO3BI, KOHTPOJIMPOBATh U OLICHUBATD ITPOLIECC 1
Ka4ECTBEHHYIO PEAKIHIO HA TJII0K03y U || PE3Y/IbTaT NCATCIBHOCTH.
KpaXMas, GHOJOTHIECKYHO POJTh KomMmyHMKaTHBHBIE: [[OI‘E)BapI/IBa’EI)CH 0
IJTIOKOEI H CAXAPO3HI pacnpenenevmxm (GbyHKIMM 1 posielt B
COBMECTHOM J€ATEIbHOCTH.
Ioxry4aT BOSMOKHOCTS HAYIHTLCH:! PerynstuBHbIE: yMEHNE OPraHU30BbIBATh
OMPEACIATE CXONCTBA 1 pasiHine CBOIO JIESITENIHOCTb, BEIOUPATh CPE/ICTBA
KpaxMmaja | LeJUTF0JIO3bI JUTS PEATH3AIIHH TeTeit,
66. AMUHOKHUCIIOTBI. Hayuarcs: onpenensTh [To3HaBaTenbHBIE: YMEHUE BECTH OBnazieHue CUCTEMOI [1.58

benxn

MOJIEKYJISIpHBIE (POPMYITBI TIIFOKO3BI,
caxapo3sbl, Kpaxmaina, LeJTI0JI03bl,

CaMOCTOSTENBHBIN TIOUCK, OTOOD
nHpopMmarnu, ee mpeoOpa3zoBaHue.

3HAaHUU

KaueCTBEHHYIO PEAKIUIO Ha TJIIOKO3Y
U Kpaxmai, OMOJIOTUYECKYIO POJIb

TJIFOKO3bI U CaxXapO3bl

ITosy4aT BO3MOKHOCTH HAYYUThCS !

OIIPCACIIAThL CXOACTBA U PA3JIMIUC
KpaxMalia U HECJIJIF0JIO3bI

KommyHukaTtuBHBIE: (HOPMUPOBAHKE
COOCTBEHHOI'O MHEHUS U ITO3UIIHH.
PerynstruBHBIC: MUIAHUPOBAHNUE CBOUX
JIECTBHI B COOTBETCTBUH C
MOCTABJICHHOM 3a/1aueii U yCIOBUSIMU

€€ pealin3aluu.




67.KonTposbHasi
padora Ned o teme:
«Oprannyeckas
XHUMHUS».

Hayuarcs: npyUMeHATh 3HAHHUS,
YMEHUS U HAaBBIKH, ITOJIy4CHHBIC IIPU
W3y4YEHUU TEMBI

[To3naBarenpHBIC: BEIOOP HanboOICE

3P PEKTUBHBIX CITIOCOOOB PEIICHUS 33/1a9
B 3aBCHUMOCTH OT KOHKPETHBIX YCIOBHI.
KomMmyHHKaTHUBHBIE: yMEHUE C
JIOCTaTOYHOM MOJTHOTOW ¥ TOYHOCTBIO
BBIPAYKaTh CBOU MBICIIU B COOTBETCTBHH C
3a/la4yaMM U YCJIOBUSIMU KOMMYHUKAIIUU.
PerynartuBHbie: IPUHUMATH U COXPAHSITH
yueOHYI0 3a/1a4y; CaMOCTOSATEIbHO
BBIICTISITH U QOPMUPOBATH 1IEJIb;
COCTaBIIATH IUIAH U MOCJEI0BATEIBHOCTD
JIEACTBUM.

PazButue
CaMOOTIPEICTICHUS U
aJIEKBaTHOT'O OLICHUBAHUSA
CBOMX JIOCTUKECHUI B
MIPUMEHEHWUH 3HAHUU B
HOBOM CUTYallUH

68.0600611eH1e
3HAHUM, MOJTYYEHHBIX
B 9 K.

Hayuarcsi: 00001maTh OCHOBHBIE
MOHATHUS Kypca XUMHUU 9 Kitace

[To3HaBaTenbHbBIE: CAMOCTOSITETEHO
CO3/aBaTh aJITOPUTM JESTEILHOCTH MPH
pelIeHrur IpobieM pa3IuyHOro
Xapakrepa.

KomMyHukatuBHbIe: (popMUpOBaHHE
COOCTBEHHOTO MHEHHUS U TIO3UIIUH.
PerynsTuBHBIC: YIUTHIBATH
yCTaHOBJICHHbBIE TIPAaBUIIA B
IUTAHUPOBAHUM U KOHTPOJIE Criocoda
pEIlIeHNs; OCYIIECTBICHUE TOLIarOBOTO
Y UTOTOBOTO KOHTPOJIA




KoHTpoJib ypOBHS 10CTHKEHUH MJIAHNPYEMBIX Pe3yJIbTaTOB.

Buowi  kommpons: TeCTUpOBAaHUE, YCTHBIA KOHTPOJb, CAMOKOHTPOJb M B3aUMOKOHTPOJIb;
PE3yJIbTaThl MPAKTUYECKUX U Ja00paTOpHBIX paboT; Codepoicanue KoHmpos: 3HAHUE TIOHSTHS,
TEPMHHBI, YMEHHE CaMOCTOSTEIbHO OTOMpaTh MaTepuall, aHAIU3UPOBATH JESATEIBHOCTh
YeJIOBEKa, BBICKA3bIBATh CBOM CYXKICHHUS, CTPOUTHh YMO3AK/IIOYCHHUS; YMCHHE HCIIOJIb30BATh
nonyueHnbie 3Hanus Ha npaktuke. CPEJCTBA KOHTPOJISA k y4yeOHOMY Kypcy
«Xumus.» 9 kaace

1 BapuaHT « DJIeKTPOJUTHYECKAS TUCCONMALMS M CBOHCTBA YJIEKTPOJIUTOBY

1. DnexTponuTaMy Ha3bIBAKOTCS BEIISCTBA: a)IIPOBOASIIUE SJICKTPUICCKHUM TOK, O)IPOBOISIINC
3JIEKTPUYECKUN TOK B paCTBOPAX M paciliaBax, B) HE IIPOBOISIINE JICKTPUUECKUH TOK, I')pPaCTBOPUMBIC B
BOJIE

2. Beimenute psiz, B KOTOpOM Bce BemiecTBa- 3ekTponuTsl: a) NaOH , AgCl, caxap, 0) 3THIIOBBII clIUpT,
H>SiO3 , KOH, B)CuSOs4, NaOH , HCI, r) aTHI0BBIif CIUPT, BOAA, caxap

3. BemecTBa npu aucconuany, KOTOPEIX 00pa3yoTcs TOIBKO aHUOHBI THAPOKCOTPYIIIBL, 3TO: a) KUCIIOTHL,
0)IIeI0Yr, B) CPEIHUE COJNU, T') KHCIBIC COJNU

4. Peakiuu HOHHOrO 0OMEHa MJYT J0 KOHIIA, C BhIIACICHHUEM Ta3a, pu B3aumonaeicTeuu: a) Cu(OH), u H2SO.
6) KOH u Zn(NOs); B) Na,CO3z u HC1 r) KOH u HCI

5. Kakoe BemecTBo MpoBOANT 3IEKTPHUUECKUN TOK: a) caxap (TBepi.) , 0) caxap (pacTBop), B) XJIOpU HATPHUS
(pactBOp), T) XJIOpUA HATPUA (TBEPA.)

6. VY xakoro BemiecTBa 3JEKTPOIMTHYECKAs Jcconuanys nporekaer crynendaro:  a)Fe(OH)sz  6)K,SO4
B)F62(SO4)3 r) HaSO4

7. OTMeTbTe, B KAKOM ClIydae peakiius MeX /1y HOHaMu He npotekaer: a) 3K* + PO, 6) Fe** + 30H ™ B)
Ca* + CO32— I‘) Ba® + 5042_

8. Ompenenure CIOKHBIN aHUOH: a) HOH Oapus, 0) cyab(aT-uOH, B) MOH aJIFOMHHUS, T') XJIOPUI-HOH

9. BrIOepuTe NPaBHIBHYIO 3aIHCh YPABHEHMS IMCCOIMALMH a30THOM KucaoTsl: a) HNOs— H* + NO* 6)
HNO;— H + 3NO* B) HNOs;— H + NO3* F) HNOs;— H" + NO3

10. Kakyro cpeny umeer pactBop Mg(NO3)z: a) Kuciyro — 0) MIETOuHYIO B) HEUTPATBHYIO T)
TOMOTCHHYIO

11. ®opmyna cunbHoro snekrponuta: a) HoSO;  6)CaCOs B) H.COs r) CaSOs 1) HNO3

12. Macca conu, obpasoBasiietics npu HarpeBanuu 20r okcuaa meau(ll) ¢ 21r cepHoli  KHCIIOTHI, paBHA: a)
16,4r  6)20,2r B)34,3r 1)42,5tr 1) 50,3r 13. O6bem Bomopona (H.y.), 00pa3yronierocs npu
B3anMoeiicTBum 131 1mHKa ¢ 24,5T pacTBopa CEpHOM KUCIIOTHI, paBeH: a) 2,24n 0)4,481 B)6,721 1)
5,60m m)7,12n

2 BapuaHT « DJVIEKTPOJIMTHYECKAS IUCCOLMALIUS U CBOIICTBA 3JIEKTPOJIUTOBY

1.He mpoBOAXT AIIEKTPUYECKUI TOK BOAHBIN PACTBOP: a) CEPHON KUCIOTHI, 0) THAPOKCHIA HATPUSA, B) caxapa,

T') THAPOKCHIA KaIHS

2. Ocayiok oOpasyercs Mpu B3auMojieiicTBUN pacTBopa xmopuaa xenesa(ll) u: a)rugpokcuna HaTpus,
0)cynbs(arta HaTpHs, B)HUTpATa HATPHUS, T)XIJIOPHIa HATPHUS

3. BemectBa, KOTOpbIE TP JUCCOLUALNN 00Pa3yloT TOJIBKO KATHOHBI BOJIOPOAA, HA3BIBAIOTCA: a)COSIMH,
0)KHCIOTaMH, B)IIEIOYaMH, T')aM(pOTEPHBIMU THIPOKCUIAMH

4. HeanekTpomTaMH SIBJISIIOTCS BCE BEIIECTBA IPYIIIBL: a) pacTBOP MOBAapPEHHOI comu, caxap, l2, 0) 3THIIOBBIHA
cnupT, cossiHas kucnora, Ca(OH)., B) consHas Kucinora, pacTBOp IOBAPEHHON COJIM, 3THJIOBBII CIIUPT, T)
caxap, 9THJIOBBIN CIUPT, I2

5.BbienuTe BenecTBo, Mpu TUCCOLMALMH KOTOpOro odpasyercs cumkar-uoH: a) CaSiOz  0) HoSiOs  B)

Na,SiO3 r) BaSiOs3 1) ZnSiO3

6.Onpenenute Gopmyiy BelecTBa, JAEKTPOIUTHYECKAS JUCCOLUALMS KOTOPOI'0 IPOTEKAeT CTYIEHYaTo:

a) Ba(OH). 0) HNO;  B) NaOH r) HCI



7.0npenenuTe MPOCTOM KATHOH: a)UOH aMMOHHUS, 0)kapOOHAT-HOH, B)CYNb(AT-UOH, T)HOH KaJIHsI
8.CoxpamenHoe HouHoe ypaBHenue Ba?* + SOs# — BaSO4| cOOTBETCTBYET B3aUMMOIEHCTBHIO:
a) Ba(OH). + HCI, 6) Ba(OH), + H.SOs B) Ba(OH), + HNOs 1) Ba(OH) + H2SO3

9.HaiiuTe HOHBI KOTOPHIE MOTYT COBMECTHO HAaXOIUTHCA B pacTBope: a) AI**m OH 6) Zn* m OH  B)Na'u

OH 1) Cu”uOH n)Fe* uOH

10. INpu nobaBieHNH B BOJY KAKOT'0 U3 ITUX COSAMHEHUH peakuus cpensl Oyaer kucnoi:  A) KoCOs b)
NaxSO. B) KoSO04 I') Na,COs 1) CuCl,

11. CunbHBIM 3JIEKTPOIIMTOM SIBJISCTCS BOIHBINA PACTBOP: a)yKCYCHOW KHCIIOTBI, 0)cepOBOJOPOAHON KUCIIOTHI,
B)CEPHOW KHCIIOTBI, T')CepPHUCTON KHUCIOTHI

12.Macca cynbsdaTa HaTpus, 00pa3zoBaBLIErocs MpH B3auMoaencTern 49t ruapokcuaa HaTpus u 49t cepHo

KHCIOTHI, paBHa: a)49r, 6)71r, B)87T 1)98r 1) 100r

13. O6wem okcuaa yriepoaa (IV), Beigenuserocs npu coequaeHnn 30T CONSHON KUCIOTHI ¢ 25T KapOoHata

KaJIbIUsl, paBeH: a)5,6i1, 0)6,51 B)7,61 1)8,51, 1)

9,61

KonTtpoabnas padora Ne2 mo temam: «Kuciaopon u cepa. A30T u ¢pocdop. Yriiepox U KpeMHHII»
Bapuant I

Al. Cxema cTpoeHHs aTOMa XHMHYIECKOT0 DJIEMEHTa KpeMHUs: a)2e, 4e, 6)4e, 2e, 8e, B) 2e, 8e, 4e, 1) 2e, 4e,
ge

A2. TTonoxuTenbHyIO crenens okucienus Gocdop He mposiBisier B coenuuennu: a) P20s, 6) PCls B) HsP, )
P203

A3. KucnorHblie CBOWCTBA BBICIIUX OKCHU/IOB XUMUYECKUX 3JeMEHTOB B psiay N20s — P20s— As;Os— Sby0s : a)
YCHIIMBAIOTCs, 0) 0C1abeBaloT, B) HE M3MCHSIOTCS, T')CHadajla YCHIMBAIOTCS, 3aTeM OCIa0eBaroT

A4. AMMUIak He BCTYyITaeT B XUMHUYECKYIO PEAKITHIO C: a)KACIOPOAOM, 0)COISTHON KHCIIOTOH, B)BOAOPOIOM,
T')BOJIOM

A5. CoenrHEHHS Cephl ¢ METalIaMU Ha3bIBAOT: a)cylbdaramu, O)cynbduaaMu, B)CYIbPUTAMU I')CEPHUCTHIMU
MeTalIaMu

A6. B pe3yibTaTe OKHCICHHS aMMHaKa B IPUCYTCTBUHU KaTanu3aTopa oopasyrores: a) okcua azota(ll) u Bona,
0)okcun azota(IV) m Boma, B)a3oT m Bojaa, T)okcua azora(ll) u Bomopon

A7. Coxpamennomy nonaomy ypasaennio: COz + 20H ~ = H,0 + COj3 * cooTBETCTBYET XUMHUECKas PEaKIHs
a) MEXJy COJISTHOW KHCIIOTOW W KapOOHATOM KaJblus, 0) MeXIY THAPOKCUIOM HATPHUS H OKCHIOM
yraepoma(I'V),

B) MEXIy KPEMHHEBOH KUCIIOTON 1 KapOOHATOM KaJwsl, T) MEXKIy KapOOHATOM HATPHUS B OKCHAOM KpeMHusA(IV)
AS8. V3 npuBeIcHHBIX YpaBHEHUH XUMHUYECKUX PEaKIMi peakield HOHHOTro oOMeHa He siBsiercs: a) 2NH4,OH +
CO; = (NH4)2C03 + HzO, 6) (NH4)2CO3 =

2NH3 + CO; + H,O B) NH:OH + HNO3 = NHsNO3 + H,O, 1) 2NH4OH + CuCl; = 2NH4Cl + Cu(OH);

Bl. YcranoBuTe COOTBETCTBHE MEK/TY HCXOAHBIME (HCXOIHBIM) U TIOJIYYCHHBIMH BEIECTBAMU B YPABHEHUSX

XUMHYECKUX PEeaKIIHii, XapaKTepu3yIomuX cBoicTBa GocopHoit kuciaotel. 1)H3PO4 + Ca— 2)H3PO4 +
Ca(OH)2— 3) H3PO4 + CaCl; — 4) H3PO4 —

A) P20s + HO  B) Ca3(P04). + HC1 B) P + H,O I') Ca3(P04)2 + Ha )
Ca3(P04)2 + H,O

B2. YcraHoBHTE COOTBETCTBHE MEXY PEAKTUBOM U PYIIION BEIIECTB, KOTOPBIE MOKHO OOHAPYXHTD C
MTOMOIIBIO 3TOI'0 PEAKTHBA:

1) pactBopuMBIe comnu Oapwsi, 2)pacTBOpUMEIE CONH cepedpa, 3)KHCIOTHI (CONsIHAs, a30THAs), 4) paCTBOPUMBIE
COJIN MeIH

A) kapboHaTsl, b) cepoBogopoaHas KucioTa 1 pacTBOPUMBIE B BoJe Cynbduasl, B) rasorenoBonopoaubie
KHCIIOTHI U uX conu, kpome HF, I') conm xenesa B

CTEMEeHsIX OKUCIIEHHs +2 1 +3 WK conu cBUHIA, Jl)cepHas KUCIIOTa U €€ COJIH - Cylb(aTsl

B3. YcTranoBHTE COOTBETCTBHE MEXKAY CXEMOM MEpexo0/1a 3JIEKTPOHOB B XUMUUECKOH peakuu 1 MPUMEPOM,
HJUTFOCTPUPYIOIIKM €€.

1)No — N2 2)N-3— N+2 3)N+5— N+2 4)N+5— N+4



A) HNO3 + Cu— Cu(NO3); + NO + HO  B) NO + O2— NO3 B) N2+ 02 — NO, I') NH3 + O— NO
+ H,0, ) HNO3 + Cu— Cu(NOs), + NO; + H,0O

B4. KoHleHTpUpOoBaHHAs CepHAs KUCIIOTA SBISCTCS OKUCIUTEIEM B XUMUYESCKUX

peakusax: a) Cu + Ho.SO4— CuSO4 + H20 + SO,, 6)CuO + H.SO4— CuS04 + H,O,  B)

NaCl + H,SO4 — Na,S04 + HCI, r)C—+ H>S04— CO; + Ho0 + S0o,

BS. Hanummte ypaBHEHMS XUMHUYECKUX PEAKIIHM, B KOTOPhIX okcu yriiepona(lV) Oymer B3auMoeiicTBOBATh C
TUAPOKCUIOM JIMTHS, OKCUJIOM KaJbIlHs, Boaou, xiopuaom menu(I1).

Cl. Hanumte B MpUBEICHHON CXeMe HaJl CTpelnKaMu (hOPMYJTBI BEIIECTB, C MOMOIIBI0 KOTOPBIX MOKHO
OCYIIIECTBUTH yKa3aHHbIe mpesparienus. Ca— Ca(OH),— CaCO3— Ca(HCOs); C2. K pactBopy,
conepxariemMy 10,7 r xjiopuaa aMMOHUS, T0OaBUIIM N30BITOK pacTBOpa HUTparta cepedpa. Onpenenure

Maccy oO0pa30BaBLIErOCs OCaIKa.

KonTtpoasnas padora Ne2 mo temam: «Kucaopon u cepa. A30T u ¢docdop. Yriepoa u KpeMHHID»
Bapuanr I1

Al. Cxema cTpoeHHs aToMa Kuciiopoja: a)2e, 4e, 6e, 0) 2e, 8e, 4e, B) 2e, 8¢, 6e, 1) 2e, 6e,

A2. [TonoXUTENBHYIO CTEIICHh OKUCIICHUS a30T HE MposiBisieT B coequHeHnn: a) N20, 6) NO, B) N0y, r) CazN»
A3. B psany Si02— P205—SOs3— Cl,07 ¢ yBenrueHHeM OTHOCHTEILHON MOJIEKYIISIPHOW Macchl OKCHJIOB: )
YCHJIMBAIOTCS OCHOBHBIC CBOMCTBA BEIIECTB, 0) YCHINBAIOTCS KUCIOTHBIE CBOMCTBA BEIIECTB, B) YCHIIMBAIOTCS
aMdoTepHbIe CBOWCTBA BEMIECTB, T') CBOMCTBA BEIIESCTB MPAKTHICCKNA HE U3MEHSIOTCS

A4. Cepa He BCTYIaeT B XUMUYECKYIO PEaKIIMIO: a) C BOIOPOIOM, 0) C KUCIIOPOIOM, B) C METaJIaMH, I') ¢ BOJIOU
AS. CoenrHeHHS a30Ta C METaJUIaMH HA3bIBAIOT: a)HUTPATaMK, O)HUTPUTAMH, B)HUTPUIAMHU, T)a30TUCTEIME Me
A6. B pe3ynbpTaTe moaHoro cropanust Mmerana oopasytores: a)CO2u Ha, 6) C u H20, 8) CO2 m H20, 1) CO 1
H>0,

A7. CokpaleHHOMY HOHHOMY ypaBHeHHUIo: PO4>+ 3Ag * = AgsPO4 COOTBETCTBYET XUMHYECKask PEAKIIHS a)
Mexnay dhochaToM HATPUS U XJIOPHIOM cepedpa, 0) Mexay dhocdaToM HATpusi U HUTPATOM cepedpa, B) MEXIY
(dhocdaTom HaTpUS U OKCHIOM cepedpa, T) Mexay Gocharom HaTpHsS 1 cepedpom

A8. VI3 mpuBEeNCHHBIX YPaBHECHUH XHMHYCCKUX PEAKINi peaKIiueii oOMeHa sSBIISETCS: a) (NH4).CO;3; =
2NHs3 + CO0; + H20, 6) H3P04 +

3NaOH = Na3PO4 + 3H20, B) Cu+4HNO3 = Cu(NO3)2 + 2NO; + 2H20, 1) 4P + 502 = 2P20s

Bl. YcranoBuTe COOTBETCTBHE MKy HCXOAHBIMH U TTOTYYCHHBIMHU BEIIIECTBAMH B YPABHEHHSIX XHMHUCCKUX
peakLnii, XapaKTEpU3yOLIUX CBOMCTBA aMMHAKa.

1) NH3 + H0 —»  2) NH3 + H.S04 — 3) NH3 + 0>— 4) NH3 + 02(B npucyTCTBUH KaTanuzaropa) —
A)N2+HO B)NO,+HO B)NH:HS0s, I') NO+HO 1) NHs OH

B2. YcranoBuTe COOTBETCTBHE MEXAY HOHOM U CIIOCOOOM ero oOHapy:KeHHus B pacTBopax: a) I, 6) S04 ,
B)NO3~, 1)NH4

A) ipu mo0aBIeHUH TIETOYH 00pa3yercs ra3 ¢ XapaKTepHbIM 3anaxoMm, b) mpu gobaBnennn HUTpaTa cepedpa
00pasyeTcst JKeNThIi TBOPOXKUCTHINA 0CaJIOK, HEPaCTBOPUMBINA B a30THOI KUCIIOTE, B) Mpu HarpeBaHUM ¢ MENBIO
Y KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTOI 00pasyercs roiay0oi pacTBOp U BBIIENsAETCs OyphIii ra3, ') mpu
no0aBIeHNN HUTpaTa Oapus 00pa3yercs METKOKPUCTAITMIECKUI 0CaIoK, HEPACTBOPUMBIN B 230THOM KHCIIOTE
B3. YcTaHOBUTE COOTBETCTBUE MEKIY CXEMOM MEpEX0/ia ANEKTPOHOB B XUMHUECKON PEAKIIUU U IPUMEPOM,
WJUTIOCTPHUPYIOIIEM €e.

1)SO—>S'2 2)8'2—> g+ 3)S+4—>SO 4)S+4—>S+6

A) S0, + HoS— S + H,O E) S+ 0,— S0, B) S+ H, — H,S F) H.S + 0, — S0, + H.O I[) S0, +0,—S03
B4. CepoBomopo/ IposIBIISIET CBOWCTBA BOCCTAHOBHUTEISI B XUMHUYECKUX PEAKITHSIX

1)H28 + 0,—S + H,0, Z)st + NaOH— Na,S + H,0, 3)H28 + S0, — S + H20, 4)H28 + PB(NO3)2 —PbS +
HNO3

BS. Hanummte MonexyssipHbIe U COKpalEHHbIE HOHHBIE YPaBHEHUS! XUMUUECKUX PEaKIUN B TeX CIyvasx, I71e
BO3MOXKHO B3aMMOJICHCTBUE MEK/Y cleayromumu mapamu Bemects: 1) Si02 + O —  2) (NH4)2CO3 + HNO3
— 3)SiO2 + H:O — 4) Ca(OH)2 + CO2 — 5) SiO, + HCI—

Cl. Hannmmre B mpUBEACHHON CXeMe HaJl CTpeNKaMy (POPMYJIbI BEILIECTB, WIH YCIIOBHS, C TIOMOIIBIO KOTOPBIX
MOYHO OCYIIECTBUTH YKa3aHHBIE IPEBPAILICHHS:



KNO3—02— P205— Ca3(P04)2 C2. Onpesenure Maccy ocajika, KOTOPBIH 00pasyercs mpu
J00aBJICHNN U30BITKA XJIOpHIa Oapus K pacTBOpPY, cojiepxkamieMy 52,8 r cynb(aTa aMMOHUS.

KonTpoabnas padora mo teme «Metaiis». 9 Kkiiace
Yacts A
1. Haubonee spko MeTaindeckue cBoicTBa mpossiser: a) K, 6) Be, B) Al, 1) Na

1 BapuanT

2. Psan, B KOTOPOM 2JIEMEHTHI PaCIONOKEHBI B TIOPSIKE BO3pacTaHUs MX aTOMHOIO paauyca: a)Al-Mg—Na, 0)
Ca—Ba—Be, B8) K—»>Na—Li, r) K->Ca—Al

3. DnexrponHas koHurypanust 2 8 3 cOOTBETCTBYET aTOMY: a) CKaHaus, 0) 6opa, B)aIIOMUHHUS, T) Kanust 4.
PeaxtnBoM Ha moH Ag* sBnsercs mon: a) CO3? , 6) Na*, B) OH', 1) CI

5.Haubonee akTHBHO ¢ BOJOI MPH KOMHATHOHN TeMIlepaType OyAyT B3aMMOJIEHCTBOBATh 00a MeTajiia U3 Maphbl:

a) Nau Cu,6) Nau K, B) Ku Zn, r) Cuu Hg

6. C pacTBopamMu KHCIIOT OyayT B3auMojielicTBoBaTh 00a Meraiia: a) Na u Cu, 6) Ku Hg, B) Alu Zn, 1) Cu n
Hg

7. [1pu B3aMMOCHCTBUY IIMHKA C BOJIOW IIPH HAarpeBaHUM 00pa3yeTcsi: a)colib U Bojia, 0)OCHOBaHHME U BOJOPOI,
B)OKCHJ] METaJlJIa M BOJIOPOJI, T') peakiusi He IPOTEeKaeT

8. C Boj0i1 ¢ 00pazoBaHKEM OCHOBaHHUS M BOJIOpPO/a OyzeT B3aumoeiictBoBath: a)Na, 6)Zn, B)Cu, r)Ag

9.Am(otepHBI OKCH 00pa3yercst MpU B3aUMOJIEHCTBAN KUCIOPOAa U: a) HATpus, 0) MarHus, B) 6apus,

T)TFOMAHUS

10. ;1 BBITECHEHHSI MEIA U3 PACTBOPA €€ COTM MOYKHO MCTIOIB30BATh: a)KaIBITHH, O)ITUHK, B)IIUTHH, T)cepeOpo

Yacts B

11. YcraHoBHuTE COOTBETCTBUE MEXKIY

HMCXOTHBIMH BEIICCTBAMH H MIPOAYKTAMH PEAKITHH

12. YcTaHOBHUTE COOTBETCTBHE MEXKY BEIIECTBAMH,
BCTYIAIOIUMH B XHMHYECKOE B3aUMOCHCTBUE

MIPU3HAKAMH JTAaHHOMW peaKITHH.

Wcxonurie BemecTBa

IIpoayKThl peakuuu

BzaumoneiictBytomue
BEIIEeCTBa

[Tpu3Haku peakuuu

A) NaCI+AgNOz;—
B) CuSO4+BaCl,—
B) Fe+CuCl,—

I') NaOH+CuCl,—

1) CuOH|+NaCl 2)

A) TIMHK | COJISTHASI KHUCIIOTa

1) BBIZIEIIEHHE OECITBETHOTO

Cul+FeCl; b) >xene3o0 u pactBop ra3a c pe3kuM 3amaxom 2)
3) Cu(OH)2+NaCl xnopuna meau(Il) BBIICJIEHHE Ta3a 0€3 BeTa u
4) NaNOs+AgCl B) pactBop cynndara Mmenu u | 3amaxa
5) CuCl,+BaS0.] pacTBOp rHAPOKCUIA KA | 3) BBINAJICHUE KPACHOTO
6) Cu|+FeCls I') Mmenp u KoHII. cepHas ocajka

Knenora 4) BBITIaJIEHHE TOTY6Oro

ocaagka

Yacrs C.

13. Muicnennuuii sxcnepumenm. Tpebyercs momyanuthb ruapokcu xene3a(ll) B pesynprare mpoBeneHus AByX
MIOCIIeIOBATEIbHBIX peakiuii. Beibeprute HEOOX0AMMBIE TSI ATOTO PEAKTHUBBI 3 YHCIIA TeX, KoTopsle Bam
npemioxersl. Fe, HCL, NaOH, H>O, Cl»

3anummuTe ypaBHEHHUS ABYX peakiuid. [l peakuyn oOMeHa coCTaBbTe COKpAIEHHOE HOHHOE YpaBHEHHE.

14. Kakas macca mMenu oOpasyercst Mpu B3aUMOJEHCTBUAN 2 MOITh JKeJle3a C pacTBOPOM, coepKammm 16r
cynbdata meau(1l)?

Kountpoabhas padora no teme «MeTawLib. 9 kiace
Yacts A
1.ATOM JUTHS OTJINYAETCSA OT MOHA JIUTHUS: a)palyCOM YacTHIIbI, O) 3apsiioM sipa, B) YUCIOM IPOTOHOB,

2 BapuaHT

I')4HCIIOM 3JIEKTPOHOB

2.Merann, NposBIAIOLINN IEPEMEHHYIO CTEIIeHb OKUCIIEHHUS B COSAUHEHMSIX: a)alIOMUHIM, 0)0apuid, B)xene3o,
T') KaJIni

3.I'pynna nepuoandecKoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB, B KOTOPOW BCE 3JIEMEHTHI OTHOCATCS K METaJuIaM:
a)l, 6)I1, B)IIL, 1)V 4.Psx XuMHUECKUX 3IEMEHTOB, PACIIOIOKEHHBIX B IOPAIKE YBEINYEHHS UX aTOMHBIX
paauycos: a)K —Na —Li, 6)Al -Na —Mg, B) Li —» Na — K, r) Na — Mg — Be

5.BaneHTHOCTB 3 B COEIMHEHUSX MOTYT IIPOSIBIIATE 00a snemenTa: a)Be u Ga, 6) Bu C, B) Alu Fe, 1) Agu Al



6.BeriecTBo, KOTOpOE MOYKET BOCCTAHOBUTH MeJlb U3 €€ OKCH/IA, - 9TO: a)BOJOPOA, 0)a30T, B)COJSIHAS KUCIOTA,
r)okcua yriaepona (IV)
7.PeaxtuBoM Ha noH Ba?* spnsercsa uon: a)Cl , 6) SO B) NOs ) Br

8.Psii XMMUYECKUX 3JIEMEHTOB, PACIIOJIOKEHHBIX B TIOPS/IKE YCHICHHS METaJUIMYECKUX CBOMCTB: a)Ca —Mg
—Be, 6)Na —-Mg —Al B)Al - Mg — Be, 1) Li

— Na— K

9.Meraiui1, KOTOPBIH HEe B3aMMOACHCTBYET C COJISTHOM KUCIIOTOM: a)Kallbllui, 0) PTYTh, B) IIUHK, I')KEJI€30

10. IIpu B3auMOACHCTBUN KalKsl C BOJIOW 00pa3yercs: a) Coib ¥ BOa, 0) OCHOBaHHE U BOJIOPO/I, B) OKCHIT
MeTajllia U BOAOPOJ, T) peakius He npoTekaer YacTh B

11. YcraHoBHUTE COOTBETCTBUE MEXKIY
HCXOTHBIMH BEIIECTBAMH U MPOAYKTaAMHU

peakuuii

12. YcTaHOBHUTE COOTBETCTBHE MEXKY BEIIECTBAMH,
BCTYIMAIONUMH B XUMHUYECKOE B3aUMOICHCTBUE U

MpU3HAKAMU JAHHOW peakiuH.

Hcxonubie BemecTsa IIpoaykTel peakuuu BzaumoneiictBytoiue [Tpu3sHaku peakuuu
BEIIECTBA

A) Na;SO4+BaCl,— 1) CuOH|+NaCl 2) A) pactBop cyibdara Mmequ | 1) BoizeneHre GECIBETHOIO

B) Fe+CuCl— Cu|+FeCl U PacTBOP TUIPOKCH]IA rasa ¢ pe3KuM 3araxom 2)

B) NaOH+ AIClz— 3) Al(OH)s+NaCl KaJus BBIJIETICHHE Ta3a 0e3 1[BeTa U

I') KCI+AgNOz— 4) KNOs+AgCl b) >xene3o u pactBop 3anaxa

5) NaCl+BaS04| xnopuza meau(Il) 3) BBINAJIEHUE KPACHOTO
6) Cul+FeCls B) UMHK U CoJsHAs KUCIOTAa | ocajka
I') Menp 1 KoH1L. cepHast 4) BBINAJICHKE TOTyOOro
KHCIIOTA ocajika

Yacts C.

13. Muicnennuii sxcnepumenm. Tpebyercs monyuuts ruapokeu sxene3a(lll) B pesynbTaTe mpoBeACHUS IBYX
MOCIIE0BATENBHBIX Peakiuii. BeiOepuTe He0OX0IMMBIE TS TOTO PEAKTUBEI U3 YHCIIA TeX, KOTopble Bam
npemiokenbl. Fe, HCI, NaOH, H20, Cl,. 3anuimuiTe ypaBHEeHHs IBYyX peakuuid. s peakiud oOMeHa
COCTaBbTE COKpAIIEHHOE HOHHOE ypaBHEHUE.

14. Kaxkas macca xemne3a odpasyercs MpH B3aUMOACHCTBUHN 3 MOJIb IIITHKA C PACTBOPOM, coaepxamuM 34t
xopuaa xemeza(lll)?

JlaGopaTopHblie padoThI

8 kuacce

Ilpakmuueckaa paboma Ne 1. «U3yuenue cmpoenusn niamenu)

Teopernueckas yacth: ['opeHre — CII0KHBIN TPOILIECC, COMTPOBOKAAIOIIUIACS BbIICICHHEM YHEPTHH, KaK

IIPaBUJIO, B BHJIE TeIJIa U CBeTa. PaznuuaroT roMoreHHoe ropeHue (Hampumep, npu paboTe razoBoi
TOpEJKM), M TEeTepOreHHOE TOopeHue (HampuMep, TOpeHHe CHHpTa M CyXoro roprodero). B
PacCMOTPEHHBIX IPUMEPAX 1AM UMEET CXOIHOE CTpOeHue. B HEM MO>KHO BBIIEIUTH TPU YaCTH.
BHyTpeHHuit KOHyc TEMHOTO 11BeTa (B ClIydae Ta30BOM TOPEIKH CHHETO 1[BETa) C HU3KOM Temrmeparypoit
~300—500 °C. 3nech NPOUCXOUT UCTIAPEHUE U PA3IIOKEHHE TOPIOYETO BEIIECTBA.

CpenHuii BOCCTaHOBUTEIBHBIM KOHYC COCTOMT U3 CMECH BO3/lyXa M TOPSILETo raza. 31€Ch O BIUSHUEM
6onee Bbicokoi Temmeparypsl (1500—1800 °C) mpoayKThl HCHApeHUs U pa3joKeHUs TOpPIYUX
BEIIECTB aKTUBHO pPEarupyroT ¢ kuciaopojoM. Ecnu yacte yriepojga octaércst cBOOOJHOM, TO €ro
MeJIbYaiIue YacTUIbl PACKAISAIOTCS U IPUJIAIOT IUTAMEHH SIpKOe CBEUEHHUE. JTa 4acTh IJIaMeHu Oorara
yrapabIM razoM CO — CHJIbHBIM BOCCTaHOBUTEIIEM, [TI03TOMY €€ Ha3bIBalOT BOCCTAHOBUTEIbHON. Touka
HaunboJiee BBICOKOH TeMIepaTypbl HAXOJUTCS Ha OCTPHE BOCCTAHOBUTEIBHOTO KOHYCA.

BHemHui OKUCIUTENbHBIA KOHYC 00pa3yeT HEBUIUMYIO 000JI0UKY, OKPY)KAIOUIYIO MiaaMs. 37ech Mo/
BIIMSIHUEM 3HAYUTEIBHOTO MPHUTOKA KHUCIOPOJA BO3AyXa IMPOUCXOIUT MOJIHOE OKHCIEHUE TOPIOUYETrO
BemiectBa 10 CO2 u H20 (mmpu ropeHu# Cyxoro roprodero Ha OCHOBE ypOTpOIHUHA TaKkxe oOpazyercs
N2). IIpu 3T0M 0ocTaércst n30BITOK KMCIOPOAA, KOTOPBIN MPHU BEICOKOH TemIiepaTrype 00J1aiaeT BEICOKOM



OKHCIIUTEIBbHOM AaKTUBHOCTBIO, IIO3TOMY BHEILIHSAS 4YacThb IUIAMEHM HA3bIBACTCS OKHUCIMTEIBHOM.
Hcenonp3ys noanyB BO314yxa, MOYKHO YBEIMYUTh TEMIIEPATypy ILNIAMEHH.
IIpakTryeckas yacTh: Llenp onbITa: U3ydUTh CTPOCHUE IIJIAMEHH, ONPEACIIUTh TEMIIEPATYPy B Pa3HbIX

€ro 30Hax IIPU UCIOJIb30BaHNUHU PA3JINYHbIX HCTOYHUKOB TEILIA .
Ilepeuens oamuuxos yughposoii rabopamopuu: JaTIUK TeMIEPaTyphl TEPMOTAPHBIN.
Jlononnumenvnoe o0bopyoosanue: ITATUB C  3aKHUMOM;
JepxaTenb s NpoOUpOK; CHUPTOBKA . Mamepuanvl u
peaxmusbl: CIIUPT ITUIIOBBIN; CyX0€ TOproyee; cBeya.
Texnuxa bezonacnocmu:
1. Pabora cBsi3aHa ¢ OTKPBITHIM INIAMEHEM — OEPETUTECH OKOTa.
2 . Tepmorapa mociie u3BJIeUeHHs U3 TNITAMEHH OCTHIBAET HE cpazy — Oeperutech oxxkora. 3.B cimproBke
COJIEP’KUTCS TOPIOYast )KUJKOCTbD.

Hncmpykyus K 8b1N0OIHEHUIO:
1.Ilogxnrounte BBICOKOTEMIEPATYPHBIM JaTUMK (TepMomapy) K perucrpaTopy MAaHHBIX
(koMIIBIOTEPY). 3aKpemnuTe AaTYUK B IITATHBE TaK, YTOOBI €ro KOHYMK Kacayics (GUTHIIS
CIIUPTOBKH .
2 . 3axrure crnuptoBKy. Korga mnokasanust cTaOWIM3UPYIOTCS, 3alUIIUTE 3HAYCHHE
TeMIIepaTyphl Ha CXeMe MiaMeHu (puc. 1).
3.IlepememniaiiTe JaTYMK TEMIEPATyphl B CIEAYIOIIYIO TOUKY MJIAMEHU B COOTBETCTBUH CO
cxeMmoi. [[s1 aToro ocnabmnsiite MydTy U nepemeniainte e€ (BMeCTe C JIAIIKOW U TaTYMKOM) B
Hy)kHOe MecTo. Kora nmokazanus cTaOUIu3MpyIOTCs, CHOBA 3aHOCUTE 3HAUCHUE
TEMIIEPATypPbl B COOTBETCTBYIOIEH TOUKE HA CXEMY .
4 . Tak u3meppTe TEMIEpPATypy BO BCEX TOUKAaX IUIaMEHH, OTMEYEHHBIX Ha cxeMme . 5 . [loBTopute
JIEUCTBUSA CO CBEYOM U CYXUM FOPIOYUM.
6.06patute Baumanue! [Ipy u3ydeHun cTpoeHUs IIaMEHN CYXOro TOPIOYEro MCMoJb3yeTcs 1/4 JacTh
tabnerku. Kycouek roprouero noMeniaroT Ha KepaMU4ecKyko ITUTKY.

Puc.
1. Touku u3MepeHus TemrepaTypsl I1aMmeHu 7 . BHecute B 1iaMs CIUPTOBKYU HA OJIMUHYTHI IPOOUPKY.
W3Bnekute npoOUpKy U3 MIIAMEHHU U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . [ToBTOopuTEe OMBIT cO cBevoil. Kakoro nBera oopazoBaics HaneT? UTto 310 3a BemniecTBo?
Pesynbrarel namMmepeHuii/HabmoaeHui

M cTouHuk Temneparypa okoso | Temmneparypa B Temneparypa B Uto 00pazoBasioch

No  [TeninoThl ¢buTmis (Kycouka CpelHel yacTu BEpXHEH YacTu Ha [MOBEPXHOCTH
rOPIOYETO) [J1aMEeHU JIaMEeHU pOOUpPKU

1 |CouproBka
2 |CBeua
3 |Cyxoe

roprouee

Bwvi600wi:

B BBIBOJax yka3aTh, KakOW HCTOYHMK TEIUIOTHI NPEANOYTUTENBHO HCIOJB30BaTh B XMMHUYECKOMN

71a00paTOPHH U TIOYEMY .

Koumponvrvie onpochwi:

1 . Kakoif uctounuk rmaMeHu Obl1 ucnosibzoBan? 2 . Kakast yacte ruiaMeHu camasi ropsiqas?

3 . Jlo Kakoi MaKCHMaJbHOW TeMIEpaTypsl yAaércs mporpers tepmonapy? 4 . Urto ropsuee — eHTp

IJIAMEHU WM Kpas?

5. IloueMy cnMpTOBKa TOpPUT MOYTH OECHBETHBIM IJIAMEHEM, a cBeya — CBETSAIUM? MOXKHO 1
UCIOJb30BaTh CBEUHU B JIAOOPATOPHUH BMECTO CIIMPTOBOK?



6 . Kakue npoayKThl TOpeHUsT OMHAKOBHI Y CIUPTOBKH ¥ cBeun? 7 . 3amanue s moArotoBku Kk [ A,
BIIP

[Tpu HarpeBaHuM TBEPIBIX BEIIECTB B MpoOMpKe HEOOXOMMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh
Ty 4acCTh, I JIEKUT BELIECTBO;
2.3aKpenuTh NPOOUPKY B LITATUBE U HAIPEBATh TY YaCTh, /1€ JIEKUT BEILIECTBO;
3.B35Th MPOOUPKY B PYKH, IPOTPETh BCIO MPOOHUPKY, & 3aTEM TY YaCTb, TI€ JISKUT BEIIECTBO;
4.3aKpenuTh MPOOHPKY B IITATHBE, IPOIPETHh BCIO MPOOUPKY, a 3aTE€M Ty 4acTh, I1Ie
JIEKUT BELIECTBO .
(ITpaBunpHbIN OTBET: 4 .)
8.3aanue a8 pa3BUTHS QYHKLIHOHAIBHON T'PaMOTHOCTH
B xnure Maiikna @apanes «Vctopust cBeun» aBTOp ONUCHIBAET ONBIT, KOTOPHIN OH
JEMOHCTPHUPOBAJ Ha CBOMX JIEKIHX. B 1mraMs cBeun OH noMeman H30THyTYHO
CTEKJISIHHYIO TPYOKY. OJIMH KOHeI| TPYOKH OITyCKAaNCs HeJaleKo OT QUTHIIS, BTOPOH
BBIBOJIMJICS] HA HECKOJIBKO CAHTUMETPOB OT IUIaMeHH. Uepes HekoTopoe BpeMs K
KOHIly TpYOKHM IOJTHOCHIIN TOPSILLyto IyduHy. [losBasiocs miaMs, Kotopoe
CYILIECTBOBAJIO OT/JEJIBHO OT IJIaMeHU cBeur. Kak MOXKHO OOBSICHUTD 3TO ABJIEHUE?
OtBet: B 370l yacTu TutaMeH MPOUCXOIUT ucnaperue napaduna. [laper mapadpuna
Ha BO3/yXe, ITPU NOKATAHUH, 3arOPArOTCS.

Puc. 2. OnbIT ¢ miiaMmeHeM cBe4Yu

JdemoHcTpaunoHHbI 3KcnepuMeHT Ne 1.  «Bwidenenue u noznowienue menna — npusHax
XUMUYECKOU PeaKyuu) Teopernueckas yacTb. Pabota npoBoauTCs IpU U3ydEeHUH
TeMbl «[Ipru3HaKN XUMHUYECKUX peakiuil». Briaenenre u NoriomeHne TerIoThl, U3MEHEHHE OKPACKU
PacTBOPOB WJIU BEILECTB, BBIJCIECHUE ra3a SBISIIOTCS OCHOBHBIMHU MPU3HAKAMHM XMMHUYECKUX PEAKIIUH.
Taxke MMeeT CMBICI IOBTOPUTH Pa0OTy MPHU BBEJICHUH IMOHATHUS «TEIJIOBON dPPEKT peakium .

IIpakTHyeckas 4acThb. L[eJ'IB pa6OTHI IMPOACMOHCTPUPOBATE BBIACICHUEC W IIOTJIOIICHUEC TCILIA ITPU
XUMHUYCCKUX PCAKIUAX. CBs13aTh NMOKa3aHU JaTyruKa TEMIIEPATYpPhI C O0CA3aTCIIbHBIMU OLIYHICHUSAMMU.

Ilepeuens oamuuxos yugposou 1abopamopuu. NATIUK TEMIIEPATYpPbI TNIATHHOBBIM.

Jlononrnumenvroe 060pydosanue: Ba XUMUYECKHUX cTakaHa (50 Mi1), MpoMbIBaJIKa C IUCTHILTUPOBAHHOM
BOJIOM, CTaKaH JJIs CIIMBa OTPAOOTaHHBIX PACTBOPOB.

Mamepuanvt u peakmugwl: alIOMUHHUEBAsE MPOBOJIOKA WK TpaHynbl, 20%-HbI pacTBOpP TUAPOKCUAA
natpust NaOH, 10%-ns1ii pactBop ykcycnoi kucinotel CH3COOH, ruapokap6onat narpust NaHCO3 .
Texuuxa 6eszonacnocmu: 1 .Pabotate B oukax. 2.TpeOyercs coOmtoneHHe Mep 0€30MacHOCTH MpHU
paboTe ¢ TUAPOKCUIOM HATPUS U HarpeBaTebHBIMU MPUOOPAMH.

Hncmpykyus k sveinoanenuro. 1.B xumuueckuii crakan Hanelte pactBop menoun NaOH. M3mepwre ero
TeMieparypy. [loMmecTuTe rpanysbl MU TPOBOJIOKY alFOMUHUS TaK, YTOOBI HAJl HUMH OCTaBaJICs CIIOH
xuakoctd. Korma HayHETcs peakuus, oOpaTUTe BHUMAaHHE IIKOJIHHUKOB Ha BBIIEICHHE ra3za U
yBeJIMYEHHE TeMIepaTypsl. JKenatensHo (eciu peakiuus UAET He CIUIIKOM OYPHO) MPOWTH O KJIaccy U
JaTh IIKOJIbHUKAM MOTPOTATh CTaKaH, YTOOBI yOSAUTHCS, YTO €r0 COACPKUMOE pa3orpenoch. OTMEThTe
MaKCUMaJbHYIO TeMIlepatypy pactBopa. [lonmyueHHbIi pe3yabTaT 3aHECHTE B TAOIUILY .

2.IIpomoiiTe naTynk TemMepaTypsl BoJ1oi. B cTakaH HaneiTe yKCyCHYIO KUCIIOTY Ha 1/3 o BeICOTE.
N3mepbTe €€ TeMiieparypy.

HeGonpmmMy NOpHMSMH HACBIIBTE TMAPOKApOOHAT HATpHs, NOMEIIMBAs JAaTYUKOM TEMIIepaTyphl.
OOpatuTe BHUMaHUE MIKOJIBHUKOB Ha BBIJENICHHE ra3a - MPU3HaK XUMHUYecKol peakuuu. [locmoTpuTe,
Kak Hu3MeHsercs Ttemmeparypa. OTMETbTe MHMHUMAIBHYIO TeMIlepaTypy pactBopa. llomyueHHBIN
pe3ysbTaT yICeHUKU 3aHOCST B Tabnuiy.  Pe3ynbrarel n3MepeHuit /HabmoaeHuii



Pearupyromue Hauanbnas MaxkcuManbHas/MUHUMAaNIbHAsI | Bbiienenne uimm

BEIIECTBA TeMIeparypa TEMIIEpaTypa pacTBopa HOTJIOLIEHUE
pacTtBopa TEIIOTHI

PacTtBop menouu u

ATIOMUHUI

PactBop YKCYCHOH

KHMCJIOTBI U COaa

Buvi6o0wi: YkazaTh NpU3HAKU XUMHUYECKUX PEaKIU.

Koumponvnvie sonpocwi:

1 .IlpuBeauTte npuMepsl PEAKIU, MIPOTEKAIOLIUX C BbIIEIECHUEM TEIJIOTHI.

2 Jlns mosrydeHus HeraméHoi U3BeCTH MeJl MPOKaINBAIOT IPU BBICOKOH TemnepaType. K kakomy tumy
MOYHO OTHECTH ATy PEaKIIUI0?

3.3ananue aa noarotoBku k [ MA, BIIP: Tonbko XxuMuueckue siBJICHUS TIEPEUUCIICHBI B TPYIITIE:

1.T'openue cBeuu, BbINAJCHUE JOXKAECBBIX Kallelb, KUIIEHUE BOJbI 2.Ckucanue s0JI0YHOTO COKa,

CKHCaHUE MOJIOKA, pacTBOpeHHEe Mena B ykcyce 3.TasHue cHera, IJIaBJI€HHME CBHHIIA, MPOTyXaHUE

KypuHoro siina  4.00pazoBaHue TyMaHa, TOpeHHUE OEHralbCKOM CBEYH, TOPEHKE TPUPOTHOTO ra3a

JeMOoHCTpalMOHHBIH KcniepuMeHT Ne 2. «Paznosicenue 600t 31eKmpuieckum moKom»

Teopernueckas yactsb. [lepen Hauagom paboTh cieayeT 00CyIUTh CO MIKOJIbHUKAMU BOMPOC: MPOCTHIM

WIJIIN CJIOKHBIM BECHICCTBOM ABJISICTCSA BOJIA. Tlocie BBIIBOKCHHA YYalllUMUCA Pa3JIMYHBIX THUIIOTE3
YUHTEIb MPOCUT IPEITIOKUTh BAPUAHTHI UX SKCIIEPUMEHTAIBHON ITPOBEPKHU.

OOBIYHO TaHHBIN ONIBIT PEKOMEHAYIOT TPOBOIUTH B Mpubope ["'ohMana, yCTpOMCTBO KOTOPOTO SBJISETCS
JOCTaTOYHO CJIOKHBIM JJI1 BOCBMHMKJIACCHUKOB. YJ00HEEe ero MpoBOAWTH B MpUOOpe ISl OMBITOB C
ANEKTPUYECKUM TOKOM, UCIOJIb3ys B KadecTBe 3eKTpoiuTa 10%-Hblil pacTBOp TMIPOKCUIA HATPUS U
CTaJIbHBIE (JTy4llle HUKEJIEeBBIE) ANIeKTPoAbl. Bo n30bexkaHue BCIIEHUBAHUS pacTBOpA IpU JEMOHCTPALIUN
K 3JIEKTPOJIUTY ClIeZlyeT 100aBUTh ATHIIOBBINA cIUpT (Ha 4 00bEMa pacTBOpa AekTposinta 1 006eéM 95%-
HOTO pacTBOpa CIHUPTA) .

[pakTnyeckas yactb. Llenasb paboThl: chopMUpOBaTh MPEICTaBICHUS Y yUaluxcs 00 aHalIM3€e CIOMKHBIX
BEIECTB U U3MEHEHHH MOJIEKYJI CJIOKHBIX BEIIECTB B X016 XUMUYECKUX PEAKIIHIA.

Jlononnumenvsnoe o06opyoosanue: TPUOOP IS ONBITOB C JIEKTPUYECKHUM TOKOM; HCTOUYHUK
MIOCTOSIHHOTO TOKa: MPOOUPKH - 2 IIT., IPOHYMEPOBAHHbIE; JTYYMHKA; CIIUPTOBKA; MPOOKH — 2 IIT,
MUHIET .

Mamepuanwt u peakmugol: cnupT 3TUIOBBIN, 10%-HBII pacTBOP LIEIOUH.

Texuuxa b6ezonacnocmu: Pabotath B oukax. TpeOyroTcs crieruanbHble Mephl 0€30IaCHOCTH MpH padoTe
C TUJPOKCUJIOM HATPHS .

Hnuempyxkyus x  evinonnenuro: 1.3al0MHUTE DIEKTPOJUTUYECKYIO BaHHY M JIEMOHCTPAIMOHHBIE
MPOOUPKH PACTBOPOM DJIEKTPOJIMTA 3apaHee, 10 ypoka. 2.IIpomemoHcTpupyiiTe nmpubop ydammumcs,
O0OBSCHUTE €r0 YCTPOMCTBO U BKIIOYUTE MMOCTOSIHHBIN 3JIEKTPUUECKUN TOK.

3.HaGmroaeTcs BeIIeIeHHE Ta30B Ha IeKTpoaax mpudopa. ObpaTuTe BHUMaHUE y4YallUXCsl HA TO, YTO
OJIMH U3 Ta30B BBIACNSAETCS NHTCHCUBHEW U 3aHUMAeET B J[Ba pa3a OONbIINA 00BEM MO CPaBHEHUIO CO
BTOPBIM T'a30M.

4.00cynuTe HabI01aeMble TPU3HAKKA XUMUYECKOM peaKIluy, ClIeNaiTe MPeAnoI0KEHU O TOM, B KaKUX
MpoOUpPKaX HAXOJATCS KUCIOPOI U BOJOPOJ. DIEKTPOIU3 MPEKpaTUTe, KOTIa B MpoOupkax Habepércs
OKOJI0 6 MJI BOAOPOJA U 3 MIT KHCIOPOJa .

5.00patuTe BHHMaHUE Ha pa3IUYHble 00BEMBI COOpaHHBIX Tra3oB. [IpoOHMpKM TIJIOTHO 3aKpOUTE
MPOOKaMU TMOJI CII0EM JIEKTPONUTA. TICroIIel TyYMHON ONpeaeTuTe HaTu4Khe KHCIopoia B IpoOHpKe,
TOpSIIeH IydUHOUW TOJ0KIUTE BOAOPOI. [IpemnokuTe ydanmumcs 3aHeCTH pe3yabTaThl HaOM0IeHUH B
TabIuUIy. Pesynbrarel HabmIOACHMIA



Howmep npobupku OO0béM raza Hazpanue raza

1

2

Bv1600wb1: OTpa3uth, 4T0 MPOUCXOIUT C MOJICKYJIAMHU CJIOKHBIX BEIIECTB B X01€ XUMUYECKOHN PEaKIIHH.
Koumponvnvie sonpocei: 1.MoXHO 11 110 BHEIIHEMY BUly OTJIMYUTH T'a3 BOJOPOJ OT ra3a
kucinopona? 2 .Kakue yaCTHIIBI COXPaHSIOTCS B XOJI€ MPOTEKAHUS PEaKIIMU PA3JIOKEHHS BOJBI, a
kakue pazpymatorcs? 3 .Kak gokazarb, 4To B COCTaBe caxapa COAepKaTcs aTOMbI yriepoaa?
4 3ananue g noaroroBku k ['MA, BIIP. IIpu cobupanuu ra3oB UCHOJB3YIOT IPUOOPHI,
npesicTaBiIeHHbIE Ha pucyHKe. C MOMOILIbI0, KaKMX U3 YKa3aHHBIX IPUOOPOB MOXKHO COOMPATH
BoJI0po1? O0OCHYMHTE CBOM OTBET, UCXO/ U3 CBOMCTB JaHHOTrO rasza. Puc. 7. [Ipubopsl mis
coOupaHus ra3oB

(A) (b)

/ i (B) — :n
— W FJ

JdemoHcTpaunoHHbIH 3KkcIepuMeHT Ne 3. «3aK0H COXpaHEeHUsI MACChl BellleCTB)»

Teopernueckas yacTb. [Ipu u3yueHun JaHHON TEMBI LIeI€cO00pa3HO co3aaTh MPOOIEMHYIO CUTYAIIHIO,
IUIS pa3pereHust

KOTOPOM YydYaliuecsl BBIJBUTAIOT THUIIOTE3bI, TPeOyIolmre SKCIEpUMEHTAIBHON TipoBepku. Ilpu
OOCY)XKJICHUH TPEUIOKEHHBIX BapUAHTOB MPOBEPKU BBIABUHYTHIX THIOTE3 BOCHMHKIACCHUKU
MpeiaraioT pa3inyHble BAPUAHTHI KOHCTPYKIIMH IPUOOPOB, T.€. MPOSBIISAIOT TBOPUECKYIO AKTUBHOCTb,
B X0/JIe KOTOPOH MPOUCXOAUT MEPEOCMBICTICHIE TPHOOPETaEMbIX 3HAHUH.

Ha ypoxke ywammuecs y3natot o padorax M. B. JlomonocoBa u A. JIaByasbe, MOCBSIIIEHHBIX OTKPBITHIO
3aKOHA COXPAHEHUS MACChI BELIECTB, GOPMYIUPYIOT 3aKOH, IPUXOAT K BBIBOJLY, YTO Macca BEILECTB B
XOJIe peaKiuu J0JDKHA OCTaBaThCs MOCTOSHHOW. /|oOMBIIMCH MOHMMAaHHS JAHHOTO TE3HCa, YUUTEIb
J€MOHCTPHUPYET SIKCIIEPUMEHT .

[IpakTnyeckas yactb. L{enb paboThl: SKCIIEpUMEHTAIBHO JOKA3aTh 3aKOH COXPAHEHUSI MAaCChl BEIECTB .

Jlononnumenvnoe 000pydoeaHue: BEChl TEXHOXMMHYECKHE WM JJIEKTPOHHBIEC; CBeya; Kosba
IJI0CKOJOHHAsA 250 MIT; JTOXKKa AJIsl COKUTAHUS BEIIECTB.

Mamepuanst u peaxmugul. CBe4a.

Texuuxa 6e3onacrocmu: BHIIOTHATH TPeOOBaHUS IPU PabOTE C OTKPHITHIM IIJIAMEHEM.

Hnempyxkyus x evinonnenuro. Ha pbIYaKHBIX WIHM AJIEKTPOHHBIX BECax YpaBHOBEUIMBAETCS CBeua, a
3aTeM y4yHuTeNb 3axuraer e€. Yuvammuecs HaOIIOAAOT, YTO B Te4YeHHE ~1 MUH paBHOBECHE BECOB
HapyllaeTcs, Yallka ¢ Tropsuled cBe4YOl MOJHMMAETCS BBEpX. YUallUMcs 3alatoTcst Bompochkl: «Kak
MO>XHO OOBSICHUTH HaOmonaeMbiii gakt? Kak 3TOT (hakT cornacyercs ¢ 3aKOHOM COXPaHEHHUS MaccChl
BemecTB?» OOCyXAeHHe TaHHBIX BOMPOCOB MPHUBOIUT YYAIIUXCA K MBICIH O TOM, YTO SKCIEPUMEHT
MPOBENIEH HEKOPPEKTHO, CIEeAyeT U3MEHUTh KOHCTPYKIIMIO MpUdopa.

Yuurtens 3apaHee J0KEH MOATOTOBUTH KOJIOY TOCTATOYHO OOIBIIOTO 00bEMA C XOPOIIIO MOJOTHAHHOMN
MpoOKO#, B KOTOPYIO BCTABJICHA JIOKEUKA.



B noxeuke 3akperuisercss cBewa. Becp mpubop B cOope 3apanee
ypaBHOBeluBaercs Ha Becax (puc. 8) . Korma ywammecss mpuxomsiT K e Y e T—
BBIBOJIy, YTO OIIBIT CJEIyeT MPOBOAWUTH B 3aKPHITOM HPUOOpPE, YUUTEIh
T0CTaET BECHI C KOJIOOH, 3a)KUTaeT CBEUY, 3aKPEIIEHHYIO B JIOKEUKE, BHOCHT
B KOJIOY M TJIOTHO 3aKpbIBaeT. YUYalIuecs BUAT, YTO PABHOBECHE BECOB HE
HapYyIIAETCs B XOJIE€ BCET0 IKCIEPUMEHTA .

ARFIA

Puc. 8. IIpubop nmst AeMOHCTpaIMy 3aKOHA COXPAHEHUSI MACChI BEIIIECTB

BbiBOAbI:

B BBIBOJ1aX HEOOXOAMMO OTPA3UTh TE3HC, YTO MAcCCa BEIIECTB MPH MPOTEKAHUH XUMHUYECKON peaKinu
COXpaHsieTcs .

Koumponvnvie sonpochwi:

3aganus s pa3BUTHS QYHKIIMOHATILHOW TPaMOTHOCTH

1.ITpu ropeHun npoB octa€rcs 30ia. Macca 30761 MEHBIIIE MAcChl B3SITHIX I CKUTaHus ApoB. Kak
MOXHO OOBSICHUTB TOT (PaKT?

2. ]I mpUTrOTOBIIEHUST MSICHOTO OyJIbOHA TOBap B3sI KyCOK Msca maccou 1 kr . [locie Bapku Kycok
msica ctan BecuTh 800 r . [Touemy macca usmeHuiIach?

JdemoncTpaunoHHbiii  3KkcnmepuMeHT Ne 4. «OmnpeneeHue  coctaBa  BO3AyXa»
Teopernueckas yacte. [lepen mpoBeneHueM SKCIEPUMEHTa yYalIUMCS HEOOXOIUMO OOBSICHHUTH
YCTPOUCTBO prOOPa, 4TO 03HAUAIOT JAeieHus. Tarke He0OX0AUMO YOS AUTHCS, YTO TPoOKa mpubdopa
TFepMETUYHO 3aKpPBHIBACT COCY/.

[pakTnyeckas yactb. Llenb paboThl: SKCIIEPUMEHTAIBHO ONPEAETUTh O0BEMHYIO OO KUCIOpoAa B

BO3JIyXE .
Jlononrnumenvnoe ob6opyodosanue: npubOp Ui OMpeIesieHUus COCTaBa BO3/yXa, HITATHUB, CIIUPTOBKA,

CTEKJISIHHAS M1aJI0YKa, JIy4lHa, CTaKaH C BOJOM.

Mamepuanwt u peaxmugul: KpacHbiit pochop.

Texnuxa 6esonachocmu: C  OCTOPOKHOCTBHIO

oOpamartbscs c TOPSAIITUM dbochopom.

Hnempyxkyus k blnoaHeHuio:

1. Kpucrannuzatop HamojOBHHY 3amojHHUTE BOJOW. Ha moBepxHOCTh BOAbI moMecTute (apPpopoByro
qamky ¢ 1—1,5 r cyxoro kpacuoro ¢ocdopa.

2.00parute BHUMaHHE HA HEOOXOJMMOE YCIOBHE SKCIIEpUMEHTa — BIaXHbIH (hocdop MCHoib30BaTh
Henb3st! Docdopa 10KHO OBITH B3SITO OoJble, yeM TpeOyeTcs AJsl CBS3bIBAHUS BCEro KHCIOPOAa,
HaXOJIAIET0Cs B COCY/IE.

3.01KpoiiTe mpoOKy MpudOpa 1 MOMECTUTE KOJIOKOJI B KPUCTAIUIN3ATOP ¢ BoJOH. [Torpy3ure kosokon B
BOJy HACTOJIbKO, YTOOBI YPOBEHb BOJIbI COBIIAIa] C HIXKHUM JeJIeHHeM Kosiokoina. [Tpu aToM HikHUM
Kpail KoJIOKOJIa HE JOJDKEH JOXOAWUTH JI0 JHAa KpucTaym3artopa . i 3TOro KOJIOKOJ 3aKpenuTe B
IITaTUBE MJIM IOMECTUTE Ha JIHO KPUCTANIN3aTOpa JIBE CTEKIISIHHbIE MATOYKH .

4.CunpHO pazorpeB KOHell CTEKJITHHON Majlo4KH, OMyCTHTE e€ B KOJOKOJ U nojaoxrure gocgop. Kak
TOJIBKO (ocdop 3aroperncs, ObICTPO M3BIEKUTE MAJOUYKy M 3aKPOWUTE KOJIOKON MpoOkoi. Komokomn
3aIOJIHAETCS IYCTBIM O€JBIM JIBIMOM, COCTOSIIMM U3 YacTH4eK (POCPOPHOro aHTHIpUIA.

5.IIpu ropenun dochopa 00bEM BO3AyXa BHYTPH KOJOKOJA BHayajge OT HarpeBaHHs HEMHOI'O
YBEJIMUMBACTCS, a YPOBEHb BOJIbI B KOJIOKOJIE IOHIKaeTcs . [Io Mepe pacxoj0BaHUS KUCIOPO/Ia TIaMst
MOCTENEHHO TacHeT. benslii pochopHblil anruapua pactBopsiercs B Boje . Cocy oxmaxaaeTcs, ra3 B



KOJIOKOJIC TOCTENEHHO yMEHbIIAeTcsi B 00bEME . YpOBEHb BOJBI B KOJIOKOJIE MOBbIMIAeTcs . B
KPUCTAIJIN3ATOP JOJICHTE BOJBI B TAKOM 00BhEMe, YTOOBI BHYTPH U CHAPYKU KOJOKOJA YPOBHU OBLIH
OJIMHAKOBHI M COBIIAJIATIM CO BTOPHIM JIEJICHHEM KOJIOKOJIA.
6 . OTkpoiiTe mPUOOP U IPU MTOMOIIH TOPSIICH TYIHHBI YOSIUTECh B TOM, YTO OCTABIIHICS B KOJIOKOJIC
ra3 He MoJIep)KUBacT TopeHus. Pe3ynbTaTel HaOIIOACHMIA

Yucno nenenuii B mpudope, Uwucno aenenuii B mpuoope,
3aI0JHEHHBIX BO3IyXOM (110 3aro0JHEHHbIX ra3amu (1ocie Kakoii ra3
MIPOBEJICHUS PEAKIIMH) IIPOBEJCHUS PEAKLIUN) npopearupoBai?
BriBoabI:

B BBIBO/IaX yKa3aTh cojepkaHue KUCIOPoia B Bo3ayxe (B %).

Kontponbasie Bompockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu pocdopa B Bo3ayxe?

2.Kaxkoit 00b€M kucnopoa B Bozayxe? CKoJIbKO 3TO cocTaBiisgeT B mponeHTax? 3.ITouemy st
MIPOBEJIEHUS KCIIepuMeHTa 06epyT u30bIToK hocdopa? 4.Kakoii ra3 octasics B KOJIOKOJIE MOCIIE
cropanus gochopa? 5.3ananus g noaroroBku k [ MA, BIIP Ykaxkure, B kakyro rpymniy

BXOJISIT BEIIECTBA, 3arPs3HSIONIAE BO3IYX:

1.BOASIHOW TMap, YIJEKHUCIBIA Ta3; 2.CEpHUCTBIM ra3, OKCHJBI a30Ta; 3.KHCIOPOJ, a30T; 4.rejnu,
KHCIIOPOT

9 kiace

JemoncTpannonnslii 3kcniepumMeHT Ne 1. «TemnoBoii 3¢ dexT pacTBOpeHHs BelleCTB B
BOJE»

Teopernueckas 4actb. PacTBopeHHE BemIeCTB MPEACTaBISET COOOU CIOKHOE (DHU3UKO-XHMHUYECKOE
SIBJICHUE, 3aBUCSIIEE OT IPUPOJBI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS, OT TEMIIEPaTyphl U
KOHLIEHTpaLMu 00pa3ykoerocs pacTBopa.

[Ipu pacTBOpeHHHM KpPUCTAJUIMYECKHX BEIIECTB B BOJE IPOUCXOMAT TPU OCHOBHBIX IIpoIlecca.
1.Pa3pyrmieHne KpUCTAITHYECKOW PEMIETKH PACTBOPSEMOTO BEIIECTBA — SHIAOTEPMUYECKUHN MPOIIECC.
2.T'mpparanusi, T.e. B3aUMOJCHCTBHE 4YacTHI] (MOHOB HIJIM MOJICKYNI) PacTBOPSEMOro BEIIECTBa C
MOJIEKYJIaMH BOJIBI — YK30TEPMUYECKUH MPOIIECC .

3.IlepeHoc ruApaTHPOBAHHBIX YACTHII OT TPAHUIIBI KPUCTAIUI-PACTBOP B OOIIUI 00BEM pacTBOpa, ITOT
MPOIIeCC HE COTIPOBOXKIACTCS HU BBIJICIICHHEM, HU TIOTJIOMEHHEM TETUIOTHL

B 3aBucumocTH OT TOTO, TEIUIOBOW 3(P(EKT KaKoro U3 JABYX MPOLECCOB (pa3pylieHHe KpHCTalia Wi
TUpaTalus 9acTHI]) TpeodiasaeT, o0muid TerioBoi d3((PEeKT pacTBOPEHUS MOXKET OBITh BEJIMUMHOMN
MOJIOKUTEITLHON WM OTPUIIATEIIHHOM.

[Ipaktuyeckas yactb. [lenb pabomvl: ONPENEIUTH TEILIOBOM 3P dEKT pacTBOPEHUSI CEPHOU KUCIIOTHI,
THJIPOKCHUIA HATPUSL K HUTPATa aMMOHHUS .

Ilepeuensy oamuuxos yughposoti nabopamopuu: 1aTINK TEMIEPATyphl ITATHHOBBIH .

Jlononnumenvroe obopyoosanue: ctaka Ha 150 mn — 3 IIT.; CTEKIsSHHAs MallOYKa; MPOMBIBAJIKA;
MepHasi MpoOUpKa; IInaTeiab — 2 T .

Mamepuanst u peakmugwl: cepHas KUCIOTa (KOHII .); THAPOKCUA HATPUsl KPUCTAJUIMYECKUIN; HUTPAT
aMMOHHUA .

Texuuxa 6ezonachocmu: 1.CepHas KUCIOTa W THAPOKCHA HATPUS SBISIOTCS arpeCCHBHBIMU
BemiectBaMu. HeoOxoaumo ocreperatbess UX IMOMagaHMs Ha KOXKYy M oaexay. 2.bepeub rmazal
3.HeoOxoiuMo TOMHHUTH TpaBujo pa3BeieHus kuciaor. 4.Ha paGouem MecTe MOKHBI OBITh
HelTpanuzyromue cpeacTBa: 2%-Hble pPacTBOPBI THAPOKApOOHATAa HATPHUS U YKCYCHOM KUCIIOTHI.
Hucmpykyus K 6b1NOIHEHUIO:

1.B niepBsiit crakan HaneiTe S0 mu Boabl. 2.C NOMOLIBIO IaTYUKA ONIPEAETUTE €€ TeMIEeparypy.



3.01t™eppTe 10 M1 KOHLEHTPUPOBAHHOM CEPHON KUCIOTHI ¥ MEAJIEHHO, IIPU IIEpEMELIMBAaHUM pacTBOpa
CTEKJITHHOW TNaJlOYKO# BiMBaiiTe cepHyio KucioTy. OOpaTHTe BHUMaHHE Ha MOPSAJOK CMEIIMBAHHS
BOJbl M cepHOW Kkuciorel! Creaure 3a U3MEHEHUEM TEMIIEpaTypbl IPU PACTBOPEHUM KHUCIIOTHI.
Haubosiee BbICOKOE MOKazaHUE TeMIIEpaTypbl 3aHecuTe B TaOmuIy. JlaT4MK TIIATENBHO MPOMOMTE
BOJIOM.

4.Bo BTOpOI CTakaH MOMECTUTE OKOJIO 8 T TBEPJAOTO MOPOIIKA TUAPOKCUAA HATPHsS U Bienre 50 mu
BoJbl. OmycTuTEe JaTUYMK TEMIEpaTyphl U nepeMeniaiite pactBop. OTMEThTE caMO€ BBICOKO € 3HAUEHUE
TeMrneparypsl. TIareabHO IPOMONTE AATYMK BOJOM.

5.B tpeTnii crakaH HacelnbTe 15 T MEIKOKPUCTAJUIMYECKOTO HUTpATa aMMOHUS U nipuiierte 50 mit
BOJbl. OMyCTUTE JAaTUYMK TEMIIepaTyphl U ObICTpo nepeMernaiTe pactBop. Hanbosiee Hu3koe 3HaueHue
TeMIIepaTyphl 3aHeCUTe B Tabnuily. Pe3ynbrarel n3amMepennil/Habo1eHuit

Uccnemyemas HuctumupoBanHas Bojga | Boma + H2SOs4 | Boma + NaOH | Bona +
cucreMa NH4NO3

Temmepatypa, °C

Buvisoowi:

OTtpa3utb, Kakoil TemnoBoi 3dext npeodaasaer Npu pacCTBOPEHUH B BOJI€ CEPHON KHCIIOTHI, HUTpaTa
aMMOHMSI, TUIPOKCHU/1a HATPHUSL.

Koumponvnvie sonpochwi:

1.00BsicHUTE, MMOYEMYy MpPU PACTBOPEHUHM OJHUX BELIECTB B BOJE BBIJACNAETCS TEIUIOTA, JAPYIHMX —
MOTJIOIIAeTCSl.

2.IIpenmomnoxure TerioBoi A3h(eKT mpoiecca pacTBOPEHUS B BOJE THIPOKCUAA KAJIHSI.

IIpakTuyeckas padora Ne 1. DIeKTPOJIUTHI M HEIITEKTPOJIUTHI

Teopernueckas yactb. [Ipu pacTBopeHUH B BOJI€ MOHHBIX COECTUHEHHI MOJISIPHBIE MOJIEKYIIbI BOJIBI
OKPYKaI0T (CONbBATUPYIOT) 3apsKEHHbIE HOHBI, IEPEBOIS UX B pacTBOp. MoJeKysipHble COeTMHEHUS
COJIbBATUPYIOTCS, HO HE pacHaaloTcs Ha HOHBI . B mepBoM ciydyae pacTBOpP MPOBOIUT SICKTPUUECKUN
TOK, BO BTOPOM HET .

Onpenenuth NTPUHAUICKHOCTh BELIECTBA WJIM PACTBOpPA BELIECTBA K AJIEKTPOJMTAM MOXKHO IMPH
MOMOIIM U3MEPEHHs AIIEKTPONPOBOIHOCTU. EcCiM 31eKTpOnpoBOAHOCTh BEJIMKA, TO HCCIEAYyeMbIH
0o0bexkT — oanektponut. Eciam 3Hayenuwe snekrpomnpoBogHocTH MeHblie 20 MkCwm/cM, TO 3TO
HERJIEKTPOJIUT .

[IpakTHyeckas 4acTb.

Llenv pabomul: onpenenuTh MPUHAAICKHOCTh BELIECTB, CMECE BEIECTB U PAaCTBOPOB BEIIECTB K
AIIEKTPOJIUTAM U HEDJICKTPOIUTAM .

llepeuenv oamuuxos yugposoii nabopamopuu: TATUYUK SIEKTPONPOBOJHOCTH . JOMOTHUTETHHOE
obopynoBaHue: crakaHbl Ha 50 MJI; IITaTUB C 3aKUMOM; MPOMBIBaJIKa . Marepuaibl U PEaKTHBBI:
JMCTUIIMPOBaHHAs Boja; mo 20 MJ 3TWIIOBOrO chupra, OeH3umHa, KepocuHa, 5%-HOro pactBopa
caxapo3bl, pactBopa cmoupta (1:1), 5%-HOoro pactBopa xiopuaa HaTpusi; 5%-HOro pacTBOpa
XJIOPOBOJOPOAA; 5%-HOT0 pacTBOpa I'MAPOKCHU/IA HATPHS, IOBAapeHHas cojlb (TBEpAas), caxap (TBEPIbIii)

Texnuka 6ezonacnocmu: Ilpu paboTe ¢ rOPIOYMMU KUIKOCTAMH (CIUPT, OCH3UH, KEPOCHH) BOIM3H HE
JIOJKHO OBITH OTKPBITOTO OTHSL.

Hncmpykyus K 6b1n0IHEHUIO:

1.B crakaH nmoMecTHTE IMOBAPEHHYIO COJb M ONYCTUTE B CTAaKaH JATYMK DJIEKTPOIPOBOJIHOCTH
ITpoBOAUT JTU COJIb AIEKTPUUECKUN TOK?



Ne HazBanue BeuiecTBa, 3HaueHUE DNEKTPOIUT WU

OTIBITA| PacTBOpA 3IIEKTPOIPOBOTHOCTH, HE3JICKTPOJIUT
MKCM/cM

1

2

2.AnaniornyHbie JACUCTBUS MpOBeauTE C caxapo3oi . 3 . B crakan Hameidte 20 M uccaeayeMoro
pacTBopa.

4.0nycTute B HETO JATYHMK AJIEKTPONPOBOJAHOCTH, 3aKPEIUIEHHBIN B Jlanke mtatuBa. Halmromaiite 3a
W3MEHEHHEM 3HAY€HHUs 3JIEKTpoIpoBoAgHOcTH. Korna mokasaHusi AaTymka MEpecTaHyT HU3MEHSThCA,
3aMUIIUTE €ro 3Haue€Hue B TAOIUILY .

5.00parute BHUMaHue! JlaTuMK Mocie KaXJOro OMNbITa THIATENLHO IMPOMBIBAETCS BOJOH. 6.3aTtem
JaTYUK OMYCTUTE B CIEAYIOUIUI pacTBOD .

AHaNOTU4YHbIE IEUCTBUS IPOJEIANTE CO BCEMH PAaCTBOPaMH. PesynbpTaTel n3MepeHni
Koumponvnvie sonpochwi:

1.O0pamaroT BHHMaHHE€, YTO HM JUCTWJJIMPOBaHHAs BOJA, HM TBEpPAAs COJIb HE MPOBOJAT
AIIEKTPUYECKOTro ToKa. TeM He MeHee pacTBOpP COJIM B BOJIE MMPOBOAMT AIIEKTPUUECKHM TOK. DTO 3HAUUT,
YTO B pacTBOpE OTKYyda-TO TMOSBISAIOTCA MOABMXKHBIE 3apsiabl. llog 310 HabmioaeHHe BBOIST
oTnpe/ieNieHue EKTPOJIUTa U MEXaHU3M 3JIEKTPOIUTUYECKOHN TUCCOLMAIUN.

2 . Beerga M BOJHBIE pacTBOPHI BEHIECTB MPOBOIAT eKTpuueckuid Tok? He Bcerga, T.e. HEKOTOpbIE
BEI[ECTBA HE JIAlOT HMOHOB IMPH PACTBOPEHHM . DTO — BEIECTBA C MOJEKYISIPHOU KPUCTAJUTMUECKOMN
pPEETKOM. 3.3amanus s noaroroBku k ['MA, BITP A) K xopoiio pacTBOpUMBIM 3IEKTPOIUTAM
OTHOCSITCS:

1.runpoxcun 6apus; 2.¢ocdat maruus; 3.cyabdun meau(ll); 4.xapbonar kanpius. b) Dnexrpudeckuit
TOK ITPOBOJIUT:

1.pacTBOp 3THJIOBOTO CHHMPTA; 2.pacTBOP TJIULEPUHA; 3.pacTBOP TJIIOKO3bI; 4.pacTBOpP THUIAPOKCHUIA
Kanbiud. JJaboparopubiid onbIT Ne 1. «BiusiHue pacTBOpUTEsl HA TUCCOLMALNIO»

Teopernueckas yactb. Bo MHOTHX XJOpHJax NEPEXOAHBIX METAJIOB CBSI3HM MMEIOT B 3HAYUTEIBHOU
Mepe KOBAJICHTHBIM XapakTep . MajomnossipHble pacTBOPUTENN (CHUPT WM alleTOH) COJIbBATUPYIOT
MoJieKyIbl nenukoM. [Ipu no6aBineHnn Bobl OHA CONbBATUPYET MOHBI, BBI3BIBAS AJIEKTPOJIUTHUECKYIO
aucconumanuio . [{Bet pacTBopa npu 3TOM U3MEHSETCA, a 3IEKTPOIPOBOAHOCTD PE3KO BO3PACTAET .
[IpakTnueckas yactb. llenp pabotel: chopMupoBaTh MpEACTaBICHHE O POJIU PACTBOPUTENS B
ANEKTPOJUTUYECKON JUCCOLMAIINY.

Ilepeuenv oamuukos yughposoii 1abopamopuu: TaTIUK IEKTPOTIPOBOTHOCTH .

Jlononnumenvroe 060pyoosanue: 1Ba BHICOKMX XUMHUYECKUX cTakaHa (50 mMi1); CTEKISIHHAS MaloyKa.
Mamepuanvr u peaxmusvr: CuCl2 6e3BoaHblii (MMeeT kopuuHeBblM 1BeT . [lomywaror, HarpeBas
KPUCTAJUIOTUAPAT B YAIIKE JUIS BHIIAPUBAHUS . XPAHSAT B INIOTHO 3aKPBITOM COCY/JIE); AlIETOH HUJIH CITUPT

Texuuxa 6e3onacnocmu: 1 . CIUPT U alleTOH — TOproYHMe BeliecTBa. He MCOnb30BaTh OTKPBITOE MIaMs.
CriernanbHble MephI 0€30MTACHOCTH MPU pabOTe C TOPIOUYUMH KUIKOCTAMHU. V30erath monagaHus coneit
MeJIM Ha KOKY U OJIeK]Ty, TaK KaKk OHU S70BUTHL. 2 . [Ipyu momaianuu CMbBITh XOJIOIHOM BOJIOM 6€3 MbLia.
Hnempyxyus k blnoaHenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 © 6e3BoaHor0 Xnopuna meau (II) CuCl2 u naneiite ~25 mn
CHUpTa WIH alleTOHA .

2.PacTBOpUTE BEILIECTBO, IEPEMENINBAS COJIEP)KMMOE CTaKaHa CTEKISIHHOM nanoukoi. Eciu pacTBOpUTH
COJIb MOJHOCTBIO HE YAAETCS, aKKYpaTHO CJIEUTE MOITYYeHHBIM pacTBOP B APYroM CTaKaH.

3.Ilorpy3urte B pacTBOp WLIYyI AaTUMKA SJIEKTPONPOBOJHOCTU U U3MEPHTE ANEKTPOIPOBOJAHOCTS .
4.00parute BHUMaHUE Ha IBET pacTBopa. [Ipuneiite k pacTBopy 25 M Bojbl. [lepemernraiite, oOpatute
BHUMaHUE HA U3MEHEHHE OKPACKHU.



5.13meppTe
AIIEKTPOIPOBOTHOCTh
MOJIy4EHHOTO pacTBOpa

PesynbraTsl
M3MEepeHui/Ha0m01eH
15074

BemectBo DNEKTPONPOBOIHOCTD B DIEKTPONPOBOJHOCTD HOCTIE
cnupTe (areToHe) JI00aBJICHUS BOIbI

Xiopux Mmenu

(1)

Bwvi6oowi: OTpa3uth BIUSHUE PACTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIU.

Koumponvnvie sonpocer: 1.0 4éM CBUIIETENBCTBYET POCT JIEKTPOINPOBOJHOCTH COJIU MpU J0OaBICHUU
Bonbl? 2 . Ilouemy wu3mensiercss nBeT pactBopa? 3 . Kak Bausier mpupona pacTBOpUTENsST Ha
ANIEKTPOJIUTUYECKYIO TUCCOLUALINIO?

JladopaTopublii onbIT Ne 2. «CuiibHbIE U ¢J1a0ble YJIEKTPOJIUTHD)

Teopernueckas yacTb. DIEKTPOIUTAMU HA3bIBAIOTCS BELIECTBA, PACaIalolUecs] HA MOHbI BCIEICTBUE
ANIEKTPOJIUTUYECKON Tucconnannu. PacTBOpHI 3J€KTPOIUTOB SBISIOTCSA MPOBOJHUKAMU BTOPOTO PoAa,
TaK KakK IPOBOJAAT D3JIEKTPUUECKUH TOK 3a CYET MOHOB. [lo cmOCOOHOCTH K 3JIEKTPOIMTUYECKOM
JMICCOLIMAIIMU DJIEKTPOJIUTHl YCIOBHO Ppa3JesIlOT Ha CHIIbHbIE M ciadble. CuibHBIE AJIEKTPOJIUTHI
MPaKTUYECKU MOJIHOCTHIO JUCCOLIMMPOBAHBI HAa HOHBI B pa30aBiIeHHBIX pacTBopax . K HUM oTHOcsATCS
MHOTHE HEOpPraHHYeCKHEe COJIM, HEKOTOpble KHUCIOThI M mienouyn . Crnalble 3JeKTpO- JHTHI JIHUIIb
YaCTUYHO JUCCOLIMHUPOBAHBI HAa HOHBI, KOTOpPBIE HAXOJATCS B JUHAMHYECKOM pPaBHOBECUHU C
HEJMCCOLMUPOBAHHBIMU MoJieKylaMu . K cmabbIM 3JeKTpOoauTaM OTHOCSATCS MHOTHE OpraHHYecKue
KHUCIIOTBI M1 OCHOBAHHUS .

[pakTnyeckas yactb. [Jens pabomul: ONPENEINTD, SIBISIOTCS JIM BbIIAHHBIEC BEIIECTBA CUJIbHBIMH WIIN

CJIa0BIMU AJIEKTPOIUTAMU HAa OCHOBAHUH W3MEPEHUS 3JIEKTPOIIPOBOJHOCTH UX PACTBOPOB .

llepeuenvy oamuuxos yughposoii 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .

Jlononnumenvnoe o06opyoosanue: TPU XUMHUYECKHMX cTakaHa (25—50 ™), mnpombIBaika ¢
JUCTUIITMPOBAHHOM BOJOH .

Mamepuanwt u peakmussi: 10 %-Hble pacTBOPbI COJITHOM, a30THOM U YKCYCHON KHCIIOT (JKeJIaTeIbHO B
KareJabHUIaX); QUIbTpOBalIbHAsA Oymara .

Texuuxa 6eszonacnocmu: CobnroaiiTe Mepbl 0€30MaCHOCTH IpH paboTe ¢ KUCIOTaMU U IIeJI0YaMH.
Hnempyxyus k blnoaHeHuio:

1.B Tpu crakana Hanete no 25—50 M1 AUCTUIIMPOBAHHOMN BO/IBI.

2.B nepBblii cTakan qo0aBbTe | Kamio yKCYCHOM KHCIOTHI, BO BTOPOU — COJIIHOM, B TPETUIA — a30THOIA.
3.M3mepbTe AIIeKTPOIPOBOIHOCTD KaKIOTO pacTBOPA, BBITHpAs IIyN GUIBTPOBANBHOMN Oymaroit mocie
Ka)KJIOTO U3MEPEHHUS .

Pesynbratel n3MepeHui

No HpO6I>I 3HaucHUE QJICKTPOIIPOBOAHOCTH, MKCwm/cMm  [Ha3Banme BBIJAHHOI'O BECIICCTBA

1
2
3
Bvi600bi: OTpazure NPHHAICKHOCTD BEIIECTB K CHIBHBIM U CIA0BIM JIeKTposuTaM. KoHTpobHbIE
BOIIPOCHI:

1.ITouemy pacTBOpP COJIIHON KUCIIOTHI JIy4Il€ IPOBOAUT NIEKTPUUECKHUM TOK II0 CPAaBHEHMIO C
pacTBOPOM YKCYCHOM KHCHOTHI? 2.K KaKUM 3JIEKTpOIMTaM OTHOCUTCSI paCTBOP a30THOM KUCIIOTHI? 3 .



3amanue ans noaroroBku k I'MA, BITP @opmyiiel TOJIBKO cIa0bIX 3JI€KTPOIUTOB MPEACTABICHBI B

pany:
1.Ca(OH)2, H2S, HSO4  2.H2CO3, NH3-H20, H.S  3.KOH, KNOg3, HCl  4.ZnSO4, MgClz, HBr

JemMoHcTpanuoHHbIi onbIT Ne 2. «M3ydyeHue BIUSIHUS PA3JINYHBIX (PAKTOPOB HA CKOPOCTH
peakuum»
Teopernueckas yactb. CymliecTBYIOT pa3zHble MoaupuKanuu npudopa s U3y4EHUS XUMHUYECKUX

peaknmii. B 0oHOW KOHCTPYKIMH pPOJIb peakTopa BBHINONHIET OObIYHAs MpPOOHpKa, B Ipyroi, Oosee
COBpPEMEHHOM, — cocyA JIanaoJbTa.

OpHako TEXHHMKA JEMOHCTpPALMU 3KCIIEpUMEHTa OCTa€Tcsl OJUHAKOBOW. MeHsieTcs Jauuib MOPSIoK
CMEIIMBaHMs pearupyromux Beuiects. CHavaia B NpoOHPKY-peaKkTop 3aJIMBAETCsl pacTBOP KUCIOTHI, a
B HETO TIOMeEIaeTcs TBEPI0E BEMIECTBO (IIMHK, MPaMOp).

[IpakTryeckas yactb. L{enb paboThl: U3y4UTH BIMSHUE PAa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUUECKOMN

peaKIuu.
Ilepeuenv oamuuxos yugposoi 1abopamopuu: NaTINK TEMIEPATYPbI IITATUHOBBIN.

Jlononnumenvnoe o060opyooganue: TIpUOOP AN WU3YYEHHUS CKOPOCTH XHMHUYECKUX peaKUuid;
AJIEKTpUYECKas TUTMTKA; CTAKaH XUMUYECKUU Ha 250 MIT; mImaTenb; KpUCTaaIn3aTop IS POMbIBAHUS
cocynoB Jlangonsta; mpooupku [1X-21 (3 mr .).

Mamepuanvt u peaxmueswi: consiHas kuciota (4%-ubii); consHas kuciorta (10%-HBI); Kycodyku
MpaMopa; MOPOIIOK MpaMopa; yKCycHasl kucioTa (6%HbIi); IMHK; mepokcua Bojopoaa (3%-Hbrii);
muokeu mapranmna (IV) .

Texnuxa 6e3onacnocmu: CobmogaTh TMpaBuwia pabOThl € KUCIOTaMHM U HarpeBaTeIbHBIMU
AIIEKTPUYECKUMHU MPUOO- pamH .

Hncmpykyus K 8binoanenuro.

Onvim_[.BnvistHue NpUpoIbl pearupyrommx BEIECTB Ha CKOPOCTh XUMHYECKOW PEaKIuu

B o110 KoseHo cocya JlannonsTa Haseitte 3 M 1 M pacTBop ykcycHoit kucnotsl ( 6%-Hblit pacTBOp),
B JIpyroe KoJICHO oMecTuTe 2—3 rpaHyiibl [iuHKa. Bo BTopoit cocyn Jlan- I[OTa Hanerte 3 M1 1 M
coJisiHOM KUCIOThl ( 4%-HbIii), B Apyroe KojeHo — 2—3 rpaHynsl nuHKa . [Ipucoenunurte cocyabl
JlanonbTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume snumanue! OTHOBPEMEHHO MepesielTe KUCIOThI B cocyaax JIaHmobTa K rpaHysiaM LHUHKA.
CpaBHUTE YPOBHU KUIKOCTH B MAHOMETPHUUECKUX TPYOKaX. Yuamuecs
JIeNAl0T BBIBOJI O PA3HOI CKOPOCTU XUMUYECKUX PEAKIUH .

Onvim 2. BnusiHue KOHLIEHTPALMK PearupyrolnX BEIIeCTB HA CKOPOCTh XMMUYECKOM peaKIuu

B omno koneno cocyna Jlanpgonbra Haneite 3 mia 4%-HOM COJISTHOM KHUCIIOTBI, B JPYro€ KOJIEHO
nomecture 2—3 rpaHyibl IMHKA . Bo Bropoi cocyn Jlangonera Haneite 3 mMa 10%-HOU coyisHOM
KHCIIOTBI, B Jpyroe KojeHo — 2—3 rpanynbl 1MHKa. I[lpucoeamnure cocynsl Jlangonbra K
MaHoOMeTpudeckuM TpyOkam. OOpatute BHHUMaHue! OIHOBPEMEHHO TepeieTe KUCIOTHI B cOCyaax
Jlanmonbra K rpaHynam nuHKa. CpaBHUTE YpPOBHU KHUAKOCTH B MaHOMETPHYECKHX TpPYOKax.
VYyaimuecs AenarT BbIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKLIUM.

Onwvim 3. BnusiHue TeMiiepaTypbl pearupyrolyx BeIeCTB Ha CKOPOCTh XUMHUUYECKOU peakluu

B oo koneno cocyna Jlangonera HaneitTe 3 mi 10 % consiHOM KUCIOTHI, B APYro€ KOJEHO MOMECTUTE
2—3 rpanynsl uuHka . Bo BTopo#t cocyn Jlangonera Haneiite 3 mu 10%-HOU cosisi- HOM KUCIOTHI,
HarpeToi Ha BoJisiHOM Oane 10 50 °C, B npyroe koyieHo — 2—3 rpaHyibl HuHKA. [IpricoeauanTe cocybl
JlanoMbTa K MAHOMETPUYECKIM TPYOKaM.



Ob6parute BHuManue! OTHOBPEMEHHO NEpeIelTe KUCIOTH B cocyaax JIaHaoabpTa K rpaHysiaM IIMHKA.
CpaBHHTE YPOBHHU KHUJIKOCTH B MAHOMETPUUYECKUX TPYOKaXx. VYyamuecs
JIENA0T BBIBOJ O PA3HON CKOPOCTH XUMHUUYECKUX PEAKIIUH .

Onvim_Ne 4. BnusiHMEe NOBEPXHOCTH CONPUKOCHOBEHUS pPEArMPYIOIIMX BELIECTB Ha CKOPOCTH
XUMHUYECKOUN peaKiuu

B omno xoneno cocyma Jlammonbra Haneite 3 mi 4%-HOW COJISTHOM KHCJIOTBI, B JPYro€ KOJIEHO
nomectute 1 r Mpamopa, B3sSTOro B BuIe Kycouka. Bo Bropoii cocyn Jlanaonesra Haneite 3 mi 4%-Hoit
COJIIHOM KHUCIJIOTHI, B Apyroe kojieHo — | r mopouika mpamopa. [Ipucoenunure cocyasl Jlannonpra K
MaHOMETpUYECKUM TpyOkam. Oopamume snHumanue! OTHOBPEMEHHO TEPEIIEUTE KUCIOTHI B COCyAaX
Jlannonbra K MpamMopy uMHKA. CpaBHUTE YPOBHM JKHJIKOCTH B MaHOMETPUYECKUX TpyOKax.
VYyamuecs AenarT BbIBOJ O Pa3HOW CKOPOCTH XUMHUYECKUX PEAKLIAMN.

Onvim 5. BnusiHue kaTanu3aTtopa Ha CKOPOCTh XMMHUUYECKOM peakiun

B crakan ¢ Bono#, Harperoit 1o 50 °C, momecTute 2 1€MOHCTpAIMOHHbIE Tpooupku ¢ 2 mMi 3% -HOTO
pacTBopa mepoKCcHIa Boaopoia. Beinep:kupator mpoOUpKH B BOJIE OKOJIO 2 MUH. M3BIekuTe MpoOupKu
13 BOJSHON 0aHM M MPOJAEMOHCTPUPYITE y4yallMMCs pe3yibTaT — Ha CTEHKaX MPOOUPKHU IMOSBUIINCH
My3BIPBKHU T'a3a Kuciaopoa. B oqHy U3 mpoOupok BHECHTE HA KOHUMKE IITaTess Auokeu mapranua (IV)
. Habnroarot sHeprudHoe BhIJIEIEHNE KUCIOPO/Ia.

Konmponvnvie 6onpocer: 1.0T kakux (akTOpOB 3aBUCUT CKOPOCTh XUMUUecKoW peakuuu? 2.Ilouemy
pas3io)KeHue IMepoKcHaa BOJOpOJAa B NMPUCYTCTBUU Iuokcuaa mapranina (IV) cHauana uaér odeHb
OBICTPO, a 3aTEM 3aMeISIETCS?

3.3amanus uig pa3BUTUS QYHKIIMOHATBHOW IPAMOTHOCTH:

B Tpu oamHakoBbIe MPOOMPKH YUCHHKH HAIMIIM MO S5 MJ pacTBOpa COJISTHOM KHCJIOTHI OJIMHAKOBOU
KOHLIEHTpaluu. B mepByto mpoOupKy MOJOKUIA CTPYXKKHU Keje3a, BO
BTOPYIO — CTPYXKHU IIUHKA, B TPETHIO — CTPYKKU HEU3BECTHOTO CBETJIOTO
sapko Onecrtsmiero metana. Hambosee WHTEHCHBHO BbIJEJCHHE Tas3a B
HaOIoalId B TPEThEH MPOoOHUPKE ¢ HEU3BECTHBIM MeTalJIoM. Bo BTOpOit
MpoOUpKEe ¢ MUHKOM HHTEHCHUBHOCTH BbIJENIEHUS Tra3a Oblila MEHBbIIIE,

ch

yeM B TpeTheil. B mepBoil mpoOupke C Kejle3oM HMHTEHCUBHOCTD
BbIJIEJICHUS ra3a Oblila HAaMEHbIIEH.
a)/lefictBue kakoro (akrtopa, BIHUSIOLIEIO Ha CKOPOCTh pEaKiuH, A

HaOmroganu ydarquecsi? 6) Kakoil MeTamn MOr HaxOJIUThCS B TPEThEH
npooupke? 3anuIIuTe Ha3BaHUE METaIA.

4.Ha rpaduke mpeacTaBieHa 3aBUCUMOCTh KOHIIEHTPALIUUA UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUU
OT BPEMEHH IPOTEKAHUS PEaKIUU:

Puc. 20. I'paduk 3aBUCHUMOCTH KOHIICHTPAIIMH UCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIIMH OT BPEMEHHU
MPOTEKAHUS PEAKIIUH

Ompenenure, Kakas KpuBas OMHUCBHIBAET M3MEHEHHE KOHIICHTPALIMM HWCXOJHBIX BEIIECTB, a Kakas —
MPOAYKTOB PEAKIIMH.

e |
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