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TOUKA !’MCTA

IMosicHUTe IbHAA 3alIMCKA

PaGouas mporpamma o xumuu ais 8 - 9 kiaccoB siBnsieTcs: 4acTbio OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanuss MAQOY «benosipckas COLL Ne 18» u coctaBieHa B cooTBeTcTBUHU ¢ DeepaibHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0rmiero ooOpaszoBanus (IIpukaz MwunHCTepcTBa 00pa3oBanus u Hayku P® ot 17.12.2010 Nel897 «O6
YTBEPKIEHUU (peliepanbHOro rocy1apcTBEHHOr0 00pa3oBaTENbHOIO CTaHAapTa OCHOBHOI'O 00IIero oOpa3oBaHUsA» (C M3MEHEHHUSIMHU U
nonojgHeHussMu ot 29.12.2014, 31.12.2015), pekoMmennanusimu «lIpumepHO mporpaMMbl OCHOBHOT'O 00IIIeTo 00pa30oBaHus MO0 XUMHUH 8-
9 xnacce» (Paboueit nmporpammsl npeameTHoi auHuu yueOHukoB ['. E. Pymsutuca, ®@. I'. ®enpamana. ®I'OC. Xumusd. 8-9 kiacchr:
nocobue ang yuurenen obrieoOpazoBaTelbHbIX yupexaenuit, coct. 'apa H. H., M. «IpocBemenue», 2011 r.;) u opueHTHpOBaHa Ha
peanu3alyio B IEHTpe 00pa30BaHMs €CTEeCTBEHHOHAYYHOW M TEXHOJIOTMUecKoi HampaBieHHOCTe «Touyka pocTtay, co3maHHOro Ha 6ase
MAOY «benosipckass COLLL Ne 18» ¢ nenpio pa3BuTusi y oOy4arIIUXCs €CTECTBEHHOHAYYHOM, MaTeMaTH4ecKoi, nH(OPMAIIMOHHON
IPaMOTHOCTH, (DOPMUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO MBINIJICHUS, COBEPIICHCTBOBAHUS HAaBBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HANPaBJIECHHOCTH, a TAaKKe JIJIsl MPAKTUUECKOU OTpabOTKH y4eOHOro mMaTepualia mo y4yeOHbIM npeaMeraMm «Dusukay,
«Xumusy, «bnogorus, « TexHomorus».

Ha 6a3ze wnentpa «Touka pocra» oOecreunBaeTcsi peanu3anus oO0pa3oBaTENbHBIX MPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HAIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSMHU 3aKOHOJATEILCTBA B cepe 0Opa3oBaHUs U C
yuérom pexomeHmanuii dDenepanbHOro oreparopa ydeOHoro mpeamera «Xumwusi». OOpa3oBaTenbHas MporpaMma IO3BOJISET
WHTETPUPOBATh pealM3yeMble 3/1eCh TOJXOJbI, CTPYKTYpY M COJEp)KaHHME TpH OpraHu3anuud oOydeHus xumuu B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0ase Jr000ro W3 JOCTYIMHBIX ydeOHO-MeTtomaudeckux komruiekcoB (YMK). HMcnonbs3oBanne 000pynOBaHUS LIEHTPA
«Touka pocTay MO3BOISIET CO3/1aTh YCIOBUSL:

* TSl paCIIMPEHUs COIEPKAHUS MKOJILHOTO XUMUYECKOTO 00pa30BaHus;

* TSI TIOBBIIICHUSI IO3HABATEIILHON aKTUBHOCTH O0YUaIOIUXCS B €CTECTBEHHOHAYYHON 00J1acTH;

* JUIS Pa3BUTHSI TUYHOCTU peOEHKa B Mporiecce 00y4eHUs] XUMHH, €0 CIIOCOOHOCTEH, (POPMUPOBAHUS U yIOBICTBOPEHUS
COIMAIbHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEHH;

*J17151 pabOoTHI C OJJaPEHHBIMU MIKOJILHUKAMU, OPTaHU3AIMH UX PAa3BUTHUS B PA3IMUHBIX 00JACTAX 00pa30BaTeNbHOM, TBOPUYECKON
NEeSATEIbHOCTH.

[Tpumensis udpoBeie 1abOpPaTOPUK HA YPOKAX XUMHH, YUaAIIHUECs CMOTYT BBITTOJTHUTH MHOKECTBO JTJaOOPaTOPHBIX paboT U
IKCIIEPUMEHTOB MO MPOTPaMMe OCHOBHOM IITKOJIBI.
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Kparkoe onucanue moaxoa0B K CTPYKTYPUPOBAHUIO MATEPHAJIOB TOUKA !’NCTA
B oopazosamenvnoit npozpamme (OIl) npedocmaesnenwt cinedyougue pazoevl:
1 .MeTopl U3y4YeHHsI BEIIECTB M XUMUYECKUX ABJICHUIN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH .
2 . [lepBonavanbHbie XuMU4yeckue nMoHATus . 3 . PactBopsel. 4.OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeAMHEHUH. 5. Teopust 3eKTPOITUTHYECKOM
nucconuanuu. 6. XuMUuecKkue peakiuu. 7. XMuMUYECKHEe 3JIEMEHTHI (CBOMCTBA METAJIIOB, HEMETAJNIOB U UX COCIMHEHUN).

B ocHOBY BbIZIeTIEHHS TAaKUX Pa3/IelIOB 3AJI0KEH XMUMUYECKUN AKCIEPUMEHT, TPAJAULMOHHAA CUCTeMa u3ydeHust XuMun. OCHOBHOM (popmoii
yueOHOM NeATeIbHOCTH SIBISETCS XUMHUYECKHH SKCIEPUMEHT, MPOBOJMMBIM B BHJE J1a00OpaTOPHBIX, MPAKTHUYECKUX PabOT M JEeMOHCTpPALUM.
JIeMOHCTpallMOHHBIA HKCIEPUMEHT MPOBOAMTCS B TOM CJIy4yae, €CJIM OH ONAaceH MJis BBINOJHEHHS YYallUMHUCA WIM HMEIIuics mpudop
MIPEJICTaBJICH B €MUHCTBEHHOM SK3EMILISAPE.

J1s m3ydeHust npeamera « XuMus» Ha ITane 0CHOBHOI0 o6uiero oopazopanus orsoaurcs 140 yacos: 8 xinacc - 70 gacos; 9 xiracc —70 gacos.

Jlannast oOpa3oBarenbHasi MporpaMMa OOECIeYMBAET YCBOGHHE YYAUIUMUCS BAXKHEHIIMX XUMHYECKUX 3aKOHOB, TEOPUH U MOHATHI,
(dbopmMHpyeT MpEeaCcCTaBICHHE O POJIM XUMHH B OKPYXKAIOIIEM MHUpPE M JKM3HU denoBeka. [Ipy 3TOM OCHOBHOE BHHUMAHHUE YJENSETCS CYIIHOCTH
XUMHUYECKHUX PEaKIUi U METOJaM UX OCYILECTBICHHUS.

OnHuM M3 OCHOBHBIX MPUHIIMIIOB TIOCTPOCHUS MPOTPAMMBI SIBIIETCS MPUHIUIT TOCTYITHOCTH . DKCIIEPUMEHTAIIbHBIE JaHHBIC, TIOJYYCHHbIC
YUYaIIUMUCS MPU BBINOJIHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYALIUMCS CAMOCTOSATEIBHO JENaTh BBIBOJbI, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxo/bl, 3aJ0’KEHHBIE B COIEP KaHKUE MPOTPaMMBbl Kypca, CO3al0T HEOOXOAUMBIE YCIIOBUS ISl CHCTEMHOTO YCBOGHUS YYAIIUMUCS OCHOB HayKH,
111 0OECTICYCHHUST PA3BUBAOIETO U BOCTIUTHIBAIOIIETO BO3JICHCTBUS O0YUCHHUS HA IMYHOCTh YJaIIeTOCH.

dopmupyemble 3HAaHHUS JJOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSIKACHUH MIKOIBHUKA, IICHTPAIBHBIM SIPOM €0 HAYYHOTO MUPOBO33PEHHSL.

Onuncanue MaTepuaIbHO-TEXHUYECKOI 0a3bl HeHTpa «Touka pocray,
HCI0JIb3yeMOT0 ISl peajin3auuuo0pa3oBaTe/ibHbIX MPOrpaMM B paMKAaXx NpenoaaBaHusi XUMUU

Hugposasa (komnvromepuas) navopamopus (LIJI), mporpamMMHO-aIapaTHbII KOMIUIEKC, TaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOTO
000pyIOBaHUs, BKIIOYAIOMINNA U3MEPUTENbHBIN OJI0K, HHTEp(Eeiic KOTOpOro Mmo3BossieT 00ecneuynBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op AATYMKOB, PETHUCTPUPYIOIIMX 3HAUEHUS Pa3IUYHbIX (PU3NYECKUX BETUYUH.

Jlamyuk memnepamypsl na1amuHOeewlil — POCTON U HAAEKHBIN NaTUUK, IPEeJIHA3HAYeH JUIsl U3MEPEHUs TEMIEpaTyphbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer paznuunbiil quana3oH usmepeHuid ot —40 no +180 ~C. TexHuueckne XapakTEpUCTUKU TaTYMKa yKa3aHbl B NHCTPYKLUU I10
JKCIUTyaTauuu. Jamuuk memnepamypot mepmonapnulii IpeHazHadeH 1 u3Mepenus temmeparyp 10 900 oC. Mcnonp3yeTcst pu BBITIOJIHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, IJIaBJICHUS U Pa3I0KEHUS BEIIECTB.

Jlamyuk onmuueckoit naommnocmu (Konopumemp) — TpelHA3HAYEH [UIsI M3MEPEHHS ONTUYECKOM IUIOTHOCTH OKpAlllEHHBIX pPacTBOPOB.
Hcnonb3yercs npu nzydeHnu teM «PactBopbl», «CKOPOCTb XUMUYECKUX PEAKIUITY, ONPENEICHUH KOHIIEHTPAlMA OKPAILIEHHBIX HOHOB.

Jamyux pH mnpenHazHaueH JUIsi U3MEpPEHHs] BOJOpPOAHOro mokasareis (pH) BOZHBIX pPAacTBOpPOB B pa3MYHBIX HCCIEAOBAHUAX OOBEKTOB
OKpY>KaloIleu Cpeibl.

Jlamyuk nekmponpoeoonocmu NpeaHa3HAYeH [T U3MEPEHUs! YACIbHON 3JIEKTPONPOBOIHOCTH KHUAKOCTEH, B TOM YMCIIE€ U BOJHBIX PacTBOPOB
BeulecTB. [IpumeHseTcs npu N3y4eHUu TEOPHH IEKTPOIUTHYECKON TUCCOLMAIINY, XapAKTEPUCTUK BOJHBIX PAaCTBOPOB



Jlamuuk xnopuod-uonoe UCtonb3yeTcs JUisl KOJUYECTBEHHOTO OIpENIesIEHUsl COJepKaHUs HOHOB XJIOpa B BOAHBIX pacTBOpax, MOYBE, MPOJIYKTaxX
nuTanus. K paTuuky moakiitoyaercss HOHOCeNeKTUBHBIN anekTpoa (MCD) (paboumii 31€KTpos), MOTEHIHMANI KOTOPOTO 3aBHCUT OT KOHIICHTPAIUU
OIpeeNIsIeMOr0 MOHA, B TAHHOM ciiydae oT KoHieHTpauuu anuoHoB Cl'. [Toreniman MCD onpeaensoT OTHOCUTEIBHO JIEKTPOAa CPaBHEHHS, KaK
IIPABUJIO, XJIOPCEPEOPSIHOTO.

Jlamuuk numpam-uono6 TNpeIHA3HAYCH IJIi KOJMUYECTBEHHOTO OIPEACICHUS HHUTPATOB B PA3JIMYHBIX OOBEKTaX OKpYKAIOMIEH Cpenbl: BOJE,
OBOIIAaX, (hpyKTax, KOJIOACHBIX M3ACTHIX U T.J.

Mukpockon yughpoeoii npeHa3HAYEH U U3ydeHUS (POPMBI KPUCTAIUIOB U HAOJIIOAEHHS 32 POCTOM KPUCTAJLIOB.

Annapam ons nposedenusn xumuueckux peaxyuii (AIIXP) npenHasHaveH s NOIYYSHHS U JEMOHCTPAIlMH CBOMCTB TOKCHYHBIX ITAPOB U T'a30B .
OTH BelIecTBa TOJYYalOTCs B KoJOe-peakrope, M Npu HarpeBaHuu (wim 0e3 HarpeBaHusi) Ta3000pa3HbIe BEIIECTBA IMPOXOIAT 4epes3
MOTJIOTHTENbHbIE EMKOCTH (HAacaJIKi) C pacTBOPAaMH PEAareHTOB, BCTYMAIOT C HUMH B peakuuio. V30BITOK Ta3a MorjaonaeTcs KUIKUMU U TBEPIBIMU
peareHTaMu, a TaK)Ke aKTUBUPOBAHHBIM YIIIEM. ATapaT Jale BCETro UCIOIb3YIOT IS MOMYYCHUS U IEMOHCTPALlMU CBOMCTB XJIOpa, CEPOBOIOPOIA.
Ilpubop ona demoncmpayuu 3a6UcUmMOCmu CKOPOCHU XUMUYECKUX PEaAKyuil Om paziudHblX (paKmopog WCIOIb3YIOT NPH U3YYEHUU TEMBI
«CKOpOCTh XUMHUYECKOW peakiuum» u TeroBoro 3¢ddexra xumudeckux peakuuid. [Iprnbop maér BO3MOKHOCTh SKCIIEPUMEHTAIBHO HCCIENI0BAThH
BIIMSIHHE HA CKOPOCTh XMMHUYECKHX PEAKIUN CIEAYIONHX (DaKTOPOB: MPUPOIBI PEarupyIONIMX BEIIECTB, KOHIICHTPAIMN PEarHpyOINX BEUIECTB,
TUTOIIAM TPAHUIIBI pa3ziena (a3 B reTepOreHHbIX CUcTeMaX (IOBEPXHOCTH COMPUKOCHOBEHUS MEXIY PEarHpyOIMMH BEIIECTBAMH), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpa.

Ilunemka-0o3amop — TIpUCIIOCOOJICHUE, HUCIOIb3yeMOe B Ja0opaTopuM Uil OTMEPHBAHUS ONpeneiNEHHOro o6béMma >xuakocTH. llunerku
BBIITYCKAIOTCSI TIEPEMEHHOTO0 W TMOCTOSHHOTO 00Bb&Ma. B KOMIUIEKTHI O0OpYHOBaHUS [JIsl METUIIMHCKHX KJIACCOB BXOIAT YIOOHBIE MHITETKHU-
7103aTOpbl OJTHOKAHAJIbHBIE, TIO3BOJISIOIME HACTPOUTh HEOOX0AUMBIN 00bEM 0TOMPAEMOIl JKUAKOCTH B TPEX PA3IMUHBIX UAla30HaXx.

bansa kombunuposannaa npenHa3HaueHa IS HarpeBa CTEKSIHHBIX U (apdopoBBIX cocymoB, Korga TpeOyeTcsl co3laTh BOKPYI HarpeBaeMoro
COCyZa PaBHOMEpPHOE TeMIepaTypHOe IoJie, N30ekaTh HCIOIb30BAHMUS OTKPBITOTO IJIAMEHHM M pacKaJ€HHOW sJeKkTpuueckoi crmpanu. Kopmyc
KOMOWHUPOBaHHOM OaHM cenaH u3 amoMuHus. JKuakocTHas yacTh KOMOMHUPOBAHHOM 0aHM 3aKpBIBAETCS KOJIBIIAMU PA3IMYHOTO JUAMETPA.
IIpuéop ona nonyuenus 2a306 VCTIONB3YeTCS AJIS MOTY4EHHs] HEOOJBIIMX KOJMYECTB Ia30B: BOAOPOJA, KHUCIOpoJa (M3 MEpOKCHAa BOIOPOAA),
YTJIEKUCIIOTO Ta3a.

Pab6ouyasi nporpamma no xumum Ajs 8—9 kiaccos

C HCNOJIb30BaHHEM 000pyn0BaHus HeHTpa « Touka pocray»

Ha ©0a3ze mentpa «Touka pocra» obOecreunmBaeTCsl peanm3aius 00pa3oBaTEIbHBIX IMPOrPAaMM €CTECTBEHHO-HAYYHOW W TEXHOJOTHUYECKOU
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TpeOOBaHMSAMHU 3aKOHOJATEIbCTBA B cepe oOpazoBaHMs M C Y4ETOM pEeKOMEHAalui
®enepalibHOTO OIepaTopa yueOHOro rnpeaMera « XUMHUS».

Ob6pa3zoBarenbHas IporpaMMa IMo3BOJIIET HHTETPUPOBATh peaii3yeMble TIOIX0/bl, CTPYKTYPY U COJI€pKaHHe MTPHU OPraHn3allui 00yUYEHUs] XUMHUH
B 8—9 KJaccax, BRICTPOCHHOM Ha 0ase J1000T0 U3 JOCTYITHBIX YI4eOHO-MeToauYecKux KomiiekcoB (YMK).

Hcnonb3oBanue o6opynoBanus «Touka pocta» npu peanuzanuu qanHoit OIl mo3Bonser co3aathb

YCIIOBHS: -/1JIs1 pACIIUPEHUS COAEPIKAaHUS IIKOJIBHOTO XMMUYECKOI0 00pa30BaHMsL; -AJIsl TOBBILICHUS

MI03HABATEBHON aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHOHAYYHOU 001aCTH;



-JUTSL Pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00yd4eHUs] XUMHH, €r0 ClIocoOHOCTeH, (HOpMUPOBAHUS U YIOBIETBOPEHUS COIUATEHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEH;
-JU1s pabOThI ¢ OJJapEHHBIMU IIKOJILHUKAMH, OPTaHU3alUH UX Pa3BUTH B PA3JIMYHBIX 00JIACTSIX 00pa30BaTeIbHON, TBOPUECKON AEATEIBHOCTH.

I[lnanupyembie pe3yibTAThl 0CBOEHHS Y4eOHOI0 npeaMera « XUMHUsSD) ¢ OMUCAHUEM YHUBEPCAJIbHBIX Y4eOHbIX

AEeCTBUH, JOCTUTAeMbIX 00yYAKO UMM CH
JTuunocmmuvie pezyiomamot
Obyuarowuiics noay4um 803MOACHOCMb 0I5l (PopMUPO8aHUs Cledyrouux iudHocmusvix YV/:
-OIpeIeJICHHEe MOTHBALIMK H3YYCHHs YIeOHOr0 MaTepraa;
-OI[CHMBAHUE YCBAaMBAEMOT0 YU€OHOIr0 MaTepraia, UCXO/Is U3 COIHATBHBIX U JINYHOCTHBIX [IECHHOCTEH;
-IIOBBIIICHAE CBOETO 00Pa30BaTEIBLHOIO YPOBHS M YPOBHSI TOTOBHOCTH K M3yYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX C PA3BUTHEM
XMMHH U 00IIIeCTBa;
-3HaHME TPABUJI IOBEJICHHS B YPE3BbIUANHBIX CUTYAIIUSX; -OICHUBAHUE COIIMATLHON 3HAUMMOCTH NMPO(ECCHIA, CBA3aHHBIX C XUMHEH,
-BJIa/ICHUE TIPaBHJIaMH O€3011acHOT0 00pALIeHUs C XUMHUUECKUMHE BEUIeCTBaMHU U 000pyJOBaHHEM, MTPOSBICHNE SKOJIOTHYECKON KYIbTYPHI .
Memanpeomemmnbvie pe3yibmanol
Pezynamuenuvie
Obyuarowuiics noay4um 603MONCHOCMb OJisl popmuposanus ciedyrouux pecyiamuguvlx YVJ/I:
-11eJIeToIaranne, BKIIoYasi IOCTAHOBKY HOBBIX II€JICH, IpeoOpa3oBaHue MPAKTHUSCKON 3a7]aui B MTO3HABATEIbHYIO, CAMOCTOSTEIbHBIN aHAIIN3
YCJIOBUH JIOCTHIKEHHMS 11E]TM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YIUTEIEM OPUCHTHUPOB JACUCTBUS B HOBOM y4eOHOM MaTepHalie; -TNIaHUPOBAHUE TTYTH
JIOCTHIKEHUS TIeJIeH;
-YCTaHOBJICHUE 1IEJIEBBIX IPUOPUTETOB, BBIJICIICHUE alIbTEPHATUBHBIX CIIOCOOO0B JOCTHIKEHHUSI LIEH U BBIOOD Hanbouee 3 dhekTuBHOrO crioco0a;
-YMEHHUE CaMOCTOSATEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIPABISATh UM; -yMEHUE IPUHUMATh PELICHUs B MPOOJIEMHON CUTyaluy;
-IOCTAaHOBKA YYEOHBIX 3aJla4, COCTABJICHHE IUTAHA M IOCIEIOBATCIBHOCTH JCHCTBUMN; -OpraHu3aius padodyero Mecta IPH BBITIOJTHEHUU
XUMHUYECCKOT'O 3KCHCpI/IM€HTa; -HpOFHO3I/IpOBaHI/I€ pe?;y.]'II:vTaTOB O6y‘-ICHI/I$[, OIICHHUBAHHEC YCBOCHHOFO MaTCpI/IaJ'Ia, OICHKa KaydyeCTBa U ypOBH?I
MOJTYYCHHBIX 3HAHHI, KOPPEKIIHS TUIaHa U crioco0a IEHCTBUS TPU HEOOXOTUMOCTH.
Ilo3naeamenvuoie
Obyyarowuiics NOIYYUM 03MONACHOC 01 POPMUPOBAHUS cledyIowux no3nasamenvruvix YV/i:
-IIOMCK M BbIIeIeHne HH(OPMAIIMHK; -aHAIU3 YCIOBUI 1 TpeOOBaHUI 3a/1auH, BBIOOD, COMTOCTaBIeHHE M 000OCHOBAHKE CII0CO0a PEIIeHHUs 3a1a4H;
-BbI0OD HanboJee 3 (HEKTUBHBIX CIIOCOOOB PEIICHHUS 3a7]a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
-BBIIBUKCHUEC N O6OCHOBaHI/IC THUITOTE3HbI, BI)I60p cn0c06a eé HpOBepKI/I; =-CaMOCTOATECIBbHOC CO3TIaHUC aJIFOpI/ITMa OCATCIIBHOCTHU HpI/I peHleHI/II/I
po0JIEM TBOPYECKOTO M MMOMCKOBOTO XapaKTepa; -yMEHHUs XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOWCTBAM;
-OIINCBIBAHUC CBOﬁCTB: TBép}IBIX, KHUIKUX, FaSOO6paSHBIX BC€IICCTB, BBIACIICHUC UX CyHIeCTBeHHI)IX HpI/ISHaKOB;
-1300pakeHre COCTaBa MPOCTEHIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (DOPMYIT U CYIIIHOCTH XUMHUECKUX PEAKIMM ¢ TOMOIIbI0 XUMUYECKUX
YPaBHEHU;



-POBEICHNUE HAOIIOICHUH, ONTMCAHKE TPU3HAKOB U YCIOBUN TEYCHUS XMMHUYECKUX PEAKIIHA, BEITTOJTHECHHE XUMHUYECKOTO AKCIIEPUMEHTA, BBIBOIBI
Ha OCHOBE aHaM3a HAOJI0IEHUH 3a SKCIIEPUMEHTOM, PEIIeHUE 3a/1a4, OJy4YeHUe XUMUYEeCKO HH(OPMALIUU U3 Pa3IMYHBIX UCTOYHHUKOB;

-YMEHHE OPTaHU30BbIBATh UCCIICIOBAHKE C LIETBIO MPOBEPKU TUIIOTE3; ~-yMEHHUE J€JIaTh YMO3AKIIOUeHUS (MHAYKTUBHOE U 110 aHAJIOTUH) U BHIBO/IBI;
-yMeHue 00bEKTUBHO OIIEHUBATh MH(DOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIIECCaX, KPUTUUECKH OTHOCUTHCS K MICEBIOHAYUYHON HHPOPMAIIHH.
Kommynukamuenuie

Obyuarowuiicst NOLY4YUm 803MONCHOCHb OJ1s1 POPMUPOBAHUA CLEOVIOWUX KOMMYHUKAMUeHbIX Y V]]:

-MIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICJIEH B COOTBETCTBHUHU C 3aJa4aMH U YCIOBUSIMU KOMMYHUKAIUU;

-aJIeKBaTHOE HCIIOJIb30BAaHUE PEUEBBIX CPEACTB IS YUacTUs B JUCKYCCUU U apTyMEHTAIlMU CBOEH MO3UIIUHU, YMEHHE MIPEICTABISAThH KOHKPETHOE
cojiepKaHue ¢ COOOLICHUEM ero B MUCbMEHHOM U YCTHOH (opme, onpeeneHne cnoco0oB B3aUMOACHCTBUS, COTPYAHHYECTBO B IIOMCKE U cOOpe
uH(popMaLny; -onpeeTIeHIe cIoco00B B3aUMOICHCTBUS, COTPYAHUUECTBO B MOMCKE U cOope nHpopMalny, ydacTue B Juajore, INIaHupPOBaHHE
00X CrIoco60B paboTHI, MPOSBICHUE YBAKUTEIHLHOTO OTHOMICHUS K JIPYTUM YJaIIUMCS;

-OIMMCaHUE COACPKAHUS BBITOJIHAEMBIX JEHCTBHIM C IEIbI0 OPUEHTUPOBKHU B IPEIMETHO - MPAKTUUYECKOM JIeATEIbHOCTH;

-YMEHHS YUYUTHIBATh Pa3HbIC MHEHUS U CTPEMHUTHCS K KOOPAMHAIIMY PA3JIMYHBIX MO3HUIINN B COTPYIHUYECTBE;

-popMyIupOBaTH COOCTBEHHOE MHEHHUE U MO3ULIMI0, ApPTyMEHTUPOBATh U KOOPAMHUPOBATH €€ C O3UIUSAMH MapTHEPOB B COTPYIHUYECTBE MIPU
BBIPA0OTKE OOIIEro PEeIIeHUsI B COBMECTHOM JIEATEIIPHOCTH; -OCYIIECTRBISITH B3AUMHBIA KOHTPOJIb M OKa3bIBAaTh B COTPYIHUYECTBE HEOOXOUMYIO
B3aMMOIIOMOIITb; -INIAHUPOBATH OOIIME CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOIIb, KOPPEKIIUIO, OLIEHKY JACUCTBUI MapTHEPA, YMETh yOEK1aTh;
-HCIIOJTh30BaTh AJICKBATHBIC SI3BIKOBBIC CPEICTBA JJISi OTOOpPaKCHUS CBOMX UYYBCTB, MBICIICH, MOTHBOB M TOTPEOHOCTEH; OTOOpaKaTh B peUH
(omucanue, 00bACHEHUE) COIEPKAHNE COBEPIIAEMBIX ICUCTBUMN, Kak B (popMe rpOMKOIl cOlManu3upoBaHHON peuu, Tak U B hopMe BHYTPEHHEH
pedu; -pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHIIMIO, MCMOJB3Ysl CPEICTBA YCTHOM M MHCHbMEHHONW KOMMYHHKAIMU MPU paboTe ¢ TEKCTaMU
y4eOHMKA U JOTOTHUTEILHON JTUTEPATYPOH, CTPABOYHBIMHU TAOJIMIIAMH, MPOSIBIISATh TOTOBHOCTD K YBKEHUIO HHOU TOUYKHU 3PEHHS TIPU 00CYXKICHUU
PE3yNbTAaTOB BBHITOJIHEHHOW PabOTHI.

Ilpeomemmnwie pe3yromamul

Obyuarowuiica Hayuumcs: -IPUMEHSITH OCHOBHBIE METOIbI TO3HAHUS: HAOIIOICHIE, U3MEPEHHUE, SKCIIEPHUMEHT;

-OIMHUCHIBATH CBOMCTBA TBEPBIX, KUJKHUX, TA3000pa3HbBIX BEIIECTB, BBIJIEISS X CYIIECTBEHHbBIC TPU3HAKY;

-pacKpbIBaTh CMBICJ 3aKOHA COXPAaHEHMSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOU TEOPHH;

-pa3nuyuaTh XUMHUYECKUE U (PU3NUYECKUE SBJICHHS, HA3bIBATh IPU3HAKHU U YCIOBHS TPOTEKAHUS XUMHUYECKUX PEaKITUil;

-co0Ir01aTh TIpaBuiia 6€301acHOi paboThI MPH MPOBEICHUU OIBITOB; -M10JI30BATHCS 1a00PATOPHBIM 000PYIOBAHUEM U TIOCYAOM;

-TI0JTy4aTh, COOMpATh ra3000pa3HbIEC BEIIECTBA U PACIIO3HABATH X,

-XapakTepru30BaTh GU3HMUECKUE M XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUMN, TPOBOIUTD OMBITHI, IIOITBEPKTAFOIITIE
XUMHUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

-pacKpbBIBaTh CMBICI TIOHSTHS «PAaCTBOP», BEIUUCIATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHH O
MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA; -XapaKTePU30BaTh 3aBUCUMOCTh (PU3UYECKHX CBOMCTB BEIIECTB OT THUIA KPUCTAILTUYECKOU PEIIETKH,
OTIPEIEIATh BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COSTUHEHUSX;



-pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH JIEKTPOJIUTUYECKON TUCCOLUALIMY, COCTABIIATh YPABHEHHUS AIEKTPOJIMTUIECKON JUCCOLUALUN KUCTIOT,
11eJI04€e, colel U peakii HOHHOTO 0OMEHa; -pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH, ONPEAEISTh OKUC- JIUTENb U
BOCCTAaHOBUTEIb, COCTABIISATh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUIL;

-Ha3bIBaTh (DAKTOPBI, BIMAIOLIME HA CKOPOCTh XUMHUECKOM PEAKIIMK; -XapaKTepPU30BaTh B3aUMOCBSA3b MEX/ly COCTaBOM, CTPOEHUEM U CBOWCTBAMHU
HEMETAJIJIOB U METAJIJIOB; ~IPOBOJUTH OIBITHI 10 NOJYYEHHUIO U U3YYEHUIO XMMUUECKUX CBOWCTB PA3JIMYHBIX BEIIECTB;

-TPaMOTHO 00pamaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH.

Ob6yuarowuiics NOIYYUM 603MONCHOCIb HAYYUMBCA:

-BBIIBUraTh U IPOBEPATH IKCIIEPUMEHTAILHO T'MIIOTE3bl O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTH
BCTYINATh B XUMUYECKHE PE- aKLIMH, O XapaKTepe U MPOAYKTaX Pa3IMUHbIX XMMUUYECKUX PEaKLIUii;

-XapaKTEpHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUI0 M CBOMCTBaM, YCTaHAaBIMBaTb IPUYMHHO-CICICTBEHHBIC CBS3M MEXKIY JaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;

-COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM; -[IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA
IIPOSIBIIATH OKUCIIUTEIbHbBIE MJIM BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIIEHHUS JIEMEHTOB, BXO/SIIUX B €r0 COCTaB;

-BBIIBUraTh U IPOBEPATH IKCIIEPUMEHTAIBHO T'MIIOTE3bI O PE3yJIbTaTax BO3JEHCTBUS Pa3IMYHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUYECKOI
peakuuu;

-MCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JUIs1 HKOJIOTMUECKU IPAMOTHOT'O IOBEIEHUS B OKPYKAIOLIEH cpele;

-HMCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMH MPY BHINOJIHEHUN IPOEKTOB U PELICHUH Y4eOHO-UCCIEe10BATEIbCKUX 3a1a4 110 U3YYEHHUIO
CBOMCTB, CITIOCOOOB MOJIy4YEHUS U paclioO3HaBaHMsI BEIIECTB;

-00bEKTUBHO OLIEHUBATh HH(OPMAIIMIO O BELIECTBAX U XUMUYECKUX MPOLIECCaAX; -0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUM 10 XUMHHU IS
MIPaKTUYECKON AESITETbHOCTH YEJIOBEKa;

-C03/1aBaTh MOJIENIU M CXEMBI JUIs PeLIeHNs y4eOHBIX 1 IT03HABATENbHbIX 33/1a4; TOHUMATh HEOOXO0IMMOCTh COOJIOCHUS IPEANUCAHUM,
[peJUIaraéMblX B MHCTPYKIUSAX MO UCTIOJIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U .

HopMbI o11eHOK 32 Bce BUbI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TPEOOBAHNHN 3HAUUTEIHHO BBIIIE YIOBJIETBOPUTENBHOIO: OTCYTCTBHE OIIMOOK, KaK MO TEKYILEMY, TaK U

0 MIpebIAYIIEeMY YUeOHOMY MaTepHaly; He 0oJiee OHOTO He0UETa.

«4» — ypOoBeHb BBINOJHEHHsI TPEOOBAHUH BBILIE YIOBIETBOPUTENBHOIO: HAIMYKME 2—3 omMOO0K MU 4—6 HEeZ0UYETOB M0 TEKYIIeMYy yueOHOMY
MaTepuaiy; He 6osee 2 omMOOK WK 4 HeTO4YETOB MO MPOUIEHHOMY MaTepually; UCIOIb30BaHUE HEPALIMOHAIBHBIX IPUEMOB PEIICHUs yueOHOM
3aJauu.

«3» — I0CTaTOYHBIM MUHUMAaJIbHBIA YPOBEHb BBITIOJIHEHUS TPEOOBAHUM, IPEIBABISEMbIX K KOHKPETHO paboTe: He Oosiee 4—6 ommbok uiau 10
HEeZ0YETOB MO TEKYIIeMy yueOHOMY MaTepHaiy; He 6ojsee 3—35 ommnbok nian He 6osee § HeI0UEeTOB MO MPOHACHHOMY yUeOHOMY MaTepu- aiy.
«2» — ypOBEHb BBIIIOJIHEHUS TPEOOBAHHI HIXKE YAOBIETBOPUTEIBHOTO: Hann4Ke 6osee 6 omnodok win 10 HeZ04eTOB M0 TEKyIEMy MaTepHaiy;
6onee 5 omOoK uiu Oosee § HEZOUETOB MO MPOUJCHHOMY MaTepHaiy.



TOUKA \‘pocm
8 knacc. Kypc: HEOPraHNYecKasi XUMHUA \

COJEPXKXAHUE YYEBHOI'O KYPCA (6a30Bblii ypoBeHb -70 yacoB)
Pazgen 1. OcHOBHbIE IOHATHS XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeICTABJIEHMI)

[Ipenmer xumuun. XrMHs KaK 4aCThb €CTECTBO3HAHUs. BelecTBa u ux cBorcTBa. YUCThIE BENIECTBA U CMECH. METOIbl TO3HAHUS B XUMUU:
HaboieHue, skcnepumMenT. [Ipuemsl 6e3omacHo paboThl ¢ 000pynOBaHKEM U BemecTBaMu. CTpoeHue MiIaMeHHu.

Uwucteie BemectBa u cMmecH. CrocoObl OYMCTKHM BEIIECTB: OTCTaWBaHHUE, (HIBTPOBAHME, BBIAPUBAHWE, KPUCTAIUIM3ALMUS, TUCTHILISAIIHS.
PuznuecKre U XMMUYECKHE SIBJICHUs. XUMUYEeCKUe peakuuu. [Ipu3Haky XUMUUYECKUX peaKUUi U YCIOBUS BO3SHUKHOBEHUS U TEUCHUS] XUMUYECKUX
peaKuui.

ATOMBI, MOJIEKYJbl M HOHBL. BeriecTBa MOJEKYJISApPHOTO U HEMOJEKyJspHoro crtpoeHus. Kpucramnmuyeckue u amopdHble BelIlecTBa.
Kpucrannmueckue pemieTku: HOHHAs, aTOMHAs U MOJIEKyJsipHasi. [IpocThie U cloKHBIE BElIeCTBAa. XUMHYECKUN 3JIEMEHT. MeTalljibl 1 HEMETaILIbI.
AtomHas equnuiia Maccel. OTHOCUTENbHAS aTOMHAs Macca. SI3pIK XUMHUU. 3HAKUM XUMUUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Xumuueckue ¢Gopmynbl. OTHOcUTENbHAas MOJEKyNsipHas Macca. KadyecTBeHHBII M KOJNMYECTBEHHBIM COCTaB BelIeCTBAa. BbIUMCIIEHUS 110
xumuueckuM popmynam. MaccoBast 10711 XUMHUECKOTO 3JIEMEHTA B CII0’KHOM BEILIECTBE.

BanentHocte xumMuueckux oanemeHTOB. OmpeneneHue BaJ€HTHOCTH DJJIEMEHTOB Mo (GopmynaM OuHapHBIX coeauHeHuil. CocTtaBieHue
XUMHYECKHUX (GOpMYJT OMHAPHBIX COCTUHECHHIA 110 BAJICHTHOCTH.

ATOMHO—MOJIEKYJISIPHOE y4ueHHE. 3aKOH COXpaHeHHUs Macchl BemecTB. JKu3Hb u aesrenbHocTs M.B. JlIoMmoHOCOBa. XUMHUUECKHE ypaBHEHUSI.
Tunsl xumudeckux peakuuid. Kucnopoa. Haxoxxnenue B mpupoze. Ilonyuenue kucnopona B 1abopaTopuu U mpombiiuieHHOCTH. Dusnueckue u
XUMUYecKUe cBoilcTBa kucinopona. l'openme. Oxcunpl. Ilpumenenue kuciopoaa. Kpyrosopor kucnopona B mnpupoje. O30H, aioTpOnus
Kkuciopoaa. Bo3ayx u ero cocras. 3amuTa aTMOC(hEpPHOTO BO3yXa OT 3arps3HEHUH.

Bomopon. Haxoxnenue B mpupogne. [lomyduenue Bojopoaa B jabopaTopuu U MPOMBINLIEHHOCTH. Du3nyeckne M XUMHUYECKHE CBOMCTBA
Bojiopoaa. Bogopon — BocctanoBUTENb. Mephl 6€30macHOCTH Npu padoTe ¢ BogopoaoM. [IpumeHenue Boopoaa.

Boma. Meroapl ompeneneHus coctaBa BOJAbBI — aHanu3 M cuHTe3. dusmyeckue cBoiicTBa BoAbL. Boma B mpupoje U crocoObl €e OYHCTKHU.
Abspanua Boabl. XuMUYecKue CBOMCTBa Bojabl. [Ipumenenune Boabl. Boma — pactBoputens. PacTBopumocTh BemiecTB B Bojae. MaccoBasi noist
PacTBOPEHHOTO BEIIECTBA.

KonnuectBennsie otHomieHuss B xumuu. KommuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABorajpo. MonspHbli 00beM Ta30B.
OTHOCHUTENBHAS TUIOTHOCTH Ta30B. OObEMHBIE OTHOIIIEHUS Fa30B MPU XUMHUYECKUX PEaAKITUsIX.

Baxkneiiimme kigacchl HeopraHMYecKHX coeAuHeHud. OKcHuuabl: coctaB, Kiaccudukaius. OCHOBHBIE U KUCIOTHBIE OKcHJbl. HoMeHkmaTypa
okcua0B. du3nyeckue U XUMUYECKHUE CBOMCTBA, MTOTYYEHUE U IPUMEHEHUE OKCUIOB.

Iunpoxcunsl, ux knaccupukamus. OcHoBanus. Coctas. [llenoun u HepacTBopuMble ocHOoBaHus. HomeHKkIaTypa. OU3NYecKue U XUMHUYECKHE
CBOIcTBa OCHOBaHUM. Peakuus Heiitpanuzanuu. [lonydeHrne u npuMeHeHne oCHOBaHUI. AM(OTEPHBIE OKCUIBI U THIPOKCH/IBL.

Kucnotsr. CocraB. Knaccudukarus. Homenknatypa. @uznueckue 1 XMMUYECKHE CBONCTBA KUCIIOT. BEITECHUTEIBHBIN PsIT METAIIIOB.

Comu. CocraB. Knaccuduxanus. Homenkinarypa. ®usndeckue cBoicTBa cosieir. PacTBopuMocCTh colieli B Bojie. XUMHUYECKHE CBOMCTBA COJIEH.
CrniocoOw1 montyuenus coneit. [Ipumenenue coneii. ['eHeTndeckas cBs3b MEX/I1y OCHOBHBIMU KJIACCAMHU HEOPTaHUYECKUX COSAMHEHUN.

Hemonctpanuu. O3HaKOMJIEHHE ¢ 00Opa3llaMH MPOCTHIX U CIOXKHBIX BemiecTB. CrocOoObl OYMCTKU BEIIECTB: KPUCTAIUIM3AIUS, TUCTUIIISAINA,
xpomarorpadusi. OnbITH, MOATBEPKAAOITNE 3aKOH COXPAHEHHSI MacChl BEIIIECTB.



[Tony4yenue u cobupaHue KUCIOPOaa METOJIOM BBITECHEHHS BO3/ayXa U Bojbl. OrpeneneHue cocraBa Bo3ayxa. Komiekuus HedTr, KaMeHHOTO
YIJIs ¥ IPOYKTOB MX NEPEPAOOTKH.

[Tonyyenue Bomopoaa B anmapare Kuma, mpoBepka BogOpo/a Ha YHCTOTY, TOPEHHE BOJIOPOJA, COOMpaHHE BOJIOPOJA METOJOM BHITECHEHHS
BO31yXa U BOJbl. AHaINU3 BOJbl. CUHTE3 BOJBI.

3HaKOMCTBO C 00pa3ljaMH OKCHJIOB, KHUCJIOT, OCHOBaHMI U coneld. HeliTpanu3anus ménoun KUCIOTONH B MPUCYTCTBUM UHANKATOPA.

Jlabopamopnuie onvimul (C nucnonbs3oBanueM odopynoBanus «Touka poctay). PaccMoTpeHune BemecTB ¢ pa3auuHbIMU (PU3NIECKUMU
cBolicTBamu. Paznenenue cMecu ¢ momompio Maruuta. [Ipumepsl (u3NYecKux U XMMHYECKUX SIBICHUH. Peakunu, WUToCTpUpyYIONIEe OCHOBHBIC
IIPU3HAKU XapaKTepHBIX peakuuu. Pasnoxxenne ocHoBHoro kapoonara menu (II). Peakus 3amemenust meau sxene3om. O3HakomileHUE ¢ 0Opa3aMu
okcua0B. B3aumonelicteue Bogopoa ¢ okcuaom menu (II). OnbiTel, moATBEpKAAIOIME XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHMIA.

Ilpakmuyeckue pabomei: llpaBuiia TEXHMKM O€30IIACHOCTH MpH pPabOTE€ B XMMHUYECKOM KaOuHere. (O3HaKOMIIEHHE C J1a00OpaTOpHBIM
obopynoBanueMm. OuucTka 3arps3HEHHON noBapeHHOM conu. [losyuenue u cBoiicTBa kucnopoaa. [lonyuenne Bogoposia U U3y4e€HUE €ro CBOMCTB.
[IpuroroBneHne pacTBOPOB COJIEH C ONPENETEHHOW MAcCOBOM J0JIEM PACTBOPEHHOIO BEUIECTBA. PenieHre 3KCIEepMMEHTANbHBIX 3a]ay M0 TeMeE
«OCHOBHBIE KJIACChl HEOPTraHUUECKUX COECTUHEHUI.

Pacuemnvie 3a0ayu: Bbraucienne OTHOCUTENIBHOW MOJIEKYJIIPHOM Macchl BelecTBa 1o ¢gopmysne. BoluncieHnne MaccoBoil 107U 3iieMeHTa B
XMMUYECKOM COEIMHEHHMU. Y CTaHOBJIEHHE MpocTeiiimeil GpopMyibl BellecTBa 10 MacCOBBIM JIOJSM 3JeMeHTOB. HaxoskaeHue maccoBod aonu
pacTBOpEHHOr0 BellecTBa B pacTBope. BulumciieHne macchl pacTBOPEHHOIO BELIECTBA M BOABI JJI IPUTOTOBJIEHMSI pacTBopa ONpPENeTIEHHON
KoHUeHTpauuu. OOBbEMHBIE OTHOIIEHMSI ra3oB MpPU XMMMUYECKHUX pEaKUUAX. BbIUMCIIeHHs MO0 XUMHUYECKHMM YpPaBHEHMSIM Macchl, o0BEMa M
KOJINYECTBA BEIIECTBA OJHOIO U3 IMPOAYKTOB pEaKIUH M0 Macce MCXOJHOrO BelecTBa, 00BbEMY MM KOJMYECTBY BEILIECTBA, COJACPIKALIETO
ONPEACIIEHHYIO JOJIIO IIPUMECEM.

Pa3nea 2. Ilepuoauyeckuii 3aKoH M epuoAnyecKasi cucreMa Xumuieckux 3j1emenToB /.M. MenaesneeBa. CtpoeHue aToma.

IlepBble MOMBITKM KJIACCU(PUKALMU XUMHUECKUX 3JIeMEeHTOB. [IoHATHE O rpynmax cXoJHBIX 3JIeMeHTOB. EcTecTBeHHBIE ceMeiicTBa IET04YHbIX
METAJIJIOB U ranoreHoB. bnaropoansie rasel. Ilepmonnueckuii 3axon J[.M.MenneneeBa. Ilepnonnueckas cucremMa Kak €CTECTBEHHO — Hay4dHOE
KJIacCU(pUKaLUg XUMHYECKHX 3JieMeHTOB. TabmuuHas ¢opma mpencraBieHHs KilacCHU(PHUKAIMM XUMHUYECKUX 31eMEeHTOB. CTpyKTypa TaOJIMIIbI
«[lepnonuyeckas cucrema xumuueckux snemeHTtoB J[.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl, nepuoasl. Ousndeckuili cMbica
MOPSAIKOBOTO 3JIEMEHTA, HOMEpa Mepruoia, HoMepa IpyIIbl (U1 JIEMEHTOB A-TpyII).

Crpoenue aroma: SApo U JIEKTpoHHas 06osouka. CocTaB aTOMHBIX AJep: MPOTOHBI U HEUTPOHBI. M30TONBI. 3aps aTOMHOTO s/ipa, MaccoBOe
YHCII0, OTHOCUTENbHAst aToMHas Macca. CoBpeMeHHast pOpMyJIMpPOBKA MOHATHUS «XUMUYECKUN HJIEMEHT.

DneKTpoHHas 000J0YKa aToMa: MOHATHE 00 SHEPreTUYECKOM YPOBHE (IJIEKTPOHHOM CIIO€), €r0 EMKOCTHU. 3alOJIHEHUE 3JIEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB IIEPBOT0 — TPeThero nepruooB. CoBpeMeHHast (OPMYTHUPOBKA MEPHOIUUECKOTO 3aKOHA.

3HaueHue nepuoanydeckoro 3akoHa. Hayunsle noctmxenus .M. MeHneneeBa: ucnpaBieHHe OTHOCUTEIbHBIX aTOMHBIX Macc, NpeicKa3aHue
CYLIECTBOBAHMSI HEOTKPBITHIX 3JEMEHTOB, MEPECTAaHOBKM XUMHUYECKHMX JJIEMEHTOB B Mepuoaudeckod cucteme. KusuHb u gesrenbHocTh J[.U.
Meneneesa.

HemoHncTpanuu: dusnueckue CBOWCTBA IIEIOYHBIX METAUIOB. B3ammoneilicTBue OKCUIOB Harpusi, Maraus, Qocdopa, cepbl ¢ BOJOH,
HCCJIEIOBAaHNE CBOMCTB MOJIYYEHHBIX IPOAYKTOB. B3anMonelicTBrue HaTpus U Kanus ¢ Boaod. duznuecknue cBOKWCTBA rajoreHoB. B3anmopeiicteue
AITIOMHUHHUS C XJIOPOM, OPOMOM U HOJIOM.



Pa3nen 3. CtpoeHnue BemecTBa.

DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. OCHOBHBIEC BUJbI XUMUYECKOH CBSI3U: KOBAJICHTHAs HENOJIAPHAsl, KOBAJICHTHAs MOJISAPHAs,
MOHHAsl. BaleHTHOCTD 3JIEMEHTOB B CBETE MIEKTPOHHOM TeopuH. CreneHb okucieHus. IIpaBuna onpeneneHus cTeneHel OKUCICHUS JJIEMEHTOB.

Hemonctpauun: ConocrapieHue GU3NKO-XUMHUUECKUX CBOMCTB COEAMHEHUH ¢ KOBAJICHTHBIMU U HIOHHBIMU CBSI35IMH.
B asmopckyio npozpammy 6necenvt HeKomopbvle U3SMEHeHUS.
PesepBHOe Bpems (5 yacoB) HCIONB3YETCS ClieAyonMM o0pa3oM: 1 yac — Ha mpoBeaeHne 00o0ImaroIero ypoka mno reme «llepBonayansusie
XUMHUUYECKHUE NOHATUS». 14ac - Ha pelieHne pacueTHbIX 3anau «HaxoxxaeHrue MaccoBO JJOJM pacTBOPEHHOTIO BEILIECTBA B pacTBOpe. Boruncienue
Macchl paCTBOPEHHOTO BEIIECTBA M BOJBI IS IPUTOTOBIICHHS PACTBOPA OIPEASICHHON KOHLIEHTpAIi». | yac - Ha mpoBeAeHne 0000IIAI0IIEeTo
ypoka 1o Teme «BakHelre Kiacchl HEOPraHUYEeCKUX COeIMHEHHY. 2 Yaca — Ha IpoBeieHHe 0000IIaonuX YPOKOB 3a Kype XUMHUH § Kjlacca
O6ocHoBaHME: TPU U3YYECHUH HA3BaHHBIX TEM HEJOCTATOYHO BPEMEHU /IS MPOBEACHHS 0000IAIONX YPOKOB M YPOKOB I10 PEIICHUIO PACUETHBIX U
KAaueCTBEHHBIX 3a/a4, a YPOKU 3TH HEOOXOIMMBI, TaK KaK HallpaBJICHbl HA pean3aliio BaKHEHIINX TpeOOBAaHUI K 3HAHUAM y4allluXcs —
PUMEHEHHE NOTY4YeHHBIX Y'Y JI UIs BBIIOIHEHHS TPEHUPOBOYHBIX YIIPAKHEHUH U TIOATOTOBKE K KOHTPOJIBHOM padore. DopMynrpoBKa Ha3BaHUN
pa3zenoB U TEM COOTBETCTBYET aBTOPCKOM IIPOrpaAMME. ’

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE Toma ‘\ P

Xumus 8 kiacc 6a3oBblii ypoBenb (70 yacos).

< Tema ypoxka DJeMEeHTHI CoIep KaHusg TpebOoBaHus K YPOBHIO HOATOTOBKU 00y4aroniuxcs (pe3ysbrar) /3

H

Pa3nes 1.0OcHOBHBIC NOHSITHSI XUMHH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeacTaBieHni) (55 4.)

I. IlepBonayaibHble XUMHUYECKHE MOHATHA (21 4.)

1.ITpeamer xumuu. BemiectBa u ux XuMUSI KaK 4acTh €CTECTBO3HAHUS. JIOTKHBI 3HATD: 81
E aCBOﬁCTBa. XUMHA — HayKa O BC€IIECTBax, UX CTpOCHUHU, OMpeACICHUEC NPECAMETAa XUMHHU, OIIPEACIICHUC BCIICCTBA,
~ =I1/0 Nel: PaccmoTpenue BemiecTs ¢ CBOMCTBaxX M IPEBPAIICHUSIX. CBOJCTB BEIICCTB
DA3THIHBIMI (DH3MTECKIMHT HaOuoieHue, onucanue, u3MepeHue, JLOJIZKHBI YMETh: )
BOMCTRAM. SKCIIEPUMEHT, MOOCIUPOSAHUE. OIKCHIBATH BENIECTBA 110 UX (PU3UYECKUM CBOWCTBAM
Tonsmue o xumuueckom ananuse u cunmese.
C ucnonv3zosanuem 060pyoosanus
«Touka pocmay)
2. MeToabl MO3HAHUSA B XUMUU. §2
" 3. [Ipaktrueckas padota Nel. ITpuémbl | ITpaBuiaa paboThl B IIKOJILHOM JIAOOPATOPHH. JIOJIKHBI 3HATH: §3
Sfoe3onacHoit paboTsl ¢ 000opynoBaHKeM | JlaGopaTopHas mocyia npasuia padoThl B XUMHYECKOM KaOUHETE
& 1 BemectBamMu. CTpOEHME IUIAMEHH. | 1 000pyHOBaHHE. JLOJiKHBI yMeTh:
g C ucnonvsosanuem o6opydosanus [IpaBmia 6e30MaCHOCTH. ) 06paman,£:51 c J'Ia60paT(3pHLIM HITATHBOM, CIIUPTOBKOH,
«Touka pocman) Hazpeeamenvhvie ycmpoiicmea. ) Pa3IMYHON XUMUYECKOH TTOCYI0M
IIposedenue xumuyeckux peaxyuii npu
HacpesaHuu.




HCMOJICKYJIAPHOI'O CTPOCHU .

a 1 UucThle BEIECTBA U CMECH. Pasnenenune cmeceii. OUNCTKA BEIIECTB. JIOJKHBI 3HATH: §4
e /O Ne2: Paznenenue cmecu ¢ OUIBTPOBAHUE. OTJIMYHUE YACTOI'O BELIECTBA OT CMECH, CIIOCOOBI
£ [MOMOLIBIO MarHUTA. UucThle BelllecTBa U CMECH BEILIECTB. pazzeneHus cmeceit
] . > .
O|(C ucnonvsosanuem o6opydosanus Ipupoonvie czv;ecu. eozdyx, NpUPoOHbIIL 243, JloJKHBI YMeETh:
Hegmb, npupooHsie 800bi. a37M4YaTh OJJHOPOHBIC H HEOJHOPOIHBIC CMECH
«Touxka pocmay) ¢ pup P JIHOpOZL JIHOPOIL
5.IIpakTrueckas padbora Ne2. OuncTKa 3arps3HEHHON MOBAPCHHOM COJIH. JIOJIKHBI 3HATDH: §5
A}« OuncTKa 3arps3HEHHON NIOBapEHHOM | Pasnenenue cmeceil. OunCTKa BEIIECTB. npaBuiia oopalieHus ¢ 1abopaTOPHBIM 000PYI0BAHUEM,
LE COJIN. DunbTpOBaHHE. CIIOCOOBI pa3IeIiCHUs] OJJHOPOIHOM M HEOJHOPOIHOI
S ((C ucnonvsosanuem oéopyoosanus cMecen
O JI0J2KHBI YMeETh:
«Touka pocmay) .
MPOBOJIMTH Pa3jielicHue cMeceil (GHIbTPOBAaHUEM U
BBIIIAPUBAHUEM
6. DU3NUCCKUE U XUMHYICCKHUE XuMHuecKas peakiys. Y CIIOBHS U IIPU3HAKH JIOIKHBI 3HATD: 86
IBJICHUSI. X UMUYECKUE PEAKIINU. XUMHUYECKUX peakuuii. Puznyeckue u omnpeeseHre GU3NIECKUX U XUMUYECKUX SIBJICHUH,
UT/O Ne3: [Ipumeps! Gus. siBIeHAN XMMHUYECKHUE SIBICHUSA. XUMHUUECKUE PEaKIINH. NPU3HAKY XUMHYECKUX PEAKIUN U YCIOBUS UX
pacTupaHue caxapa B CTYIIKEC, [Tpu3Haky XUMUYECKUX PEAKLUM U yCIOBHS BO3HUKHOBEHUS U TCUCHUS
. . BO3HHKHOBEHUSI U TCUCHHSI XHUMHUUECKUX JOJKHBI YMETh:
& [HarpeBaHME CTEKISIHHON TPYOKH). . .
S o peaxuuit I[Iposedenue xumuueckux peakyuti npu | oTnn4ath GU3NYECKUE U XUMHUYCCKUE SBICHUSI, OMPEACIISATH
&  PI/O Ned: [Tpumepsl XuM. sIBICHUN .
z Haepesanuu. Ilowamue o ckopocmu xumuyeckux | IPU3HAKH XUMHUYECKUX PEAKIMil, YCIOBHS HX
O o[ FOPCHNE CBCHH, POKATHBAHAC peaxyuil. BO3HHKHOBCHUS
MEIHOM MPOBOJIOKH, B3aUMOJIEICTBUE
miénoun ¢ /¢, cepHON KUCIOTHI €
XJTOPUIOM Oapus U T.1.).
C ucnonv3zosanuem 060pyoosanus
«Touka pocmay)
7. ATOMBI, MOJIEKYJIBl U MOHBI. ATOMBI U MOJICKYJIBL. §7
) BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpOeHHs. KauecTBeHHbIH 1 KOJINYECTBEHHBIN COCTAB
9 BEIIECTBA.
% ATOMHO-MOJIEKYIIsIpHOE yueHwue. [IpocThie BemecTBa (MeTauibl 1 HeMeTaiibl). CII0XKHBIC BEIECTBA
O (opraHuuecKue ¥ HEOPraHUYECKHE).
8.BemecTBa MOJIEKYISIPHOTO U §8




0. IIpocThie U CIOKHBIE BEIIECTBA. XUMUAYECKHIA dTIEMEHT. 361K Xumuy 3HAKA JIOJGKHBI 3HATD: §9,10
A [Xumuueckue deMeHTHI. XMUMHUYCCKHX DJIEMEHTOB XUMHUYECKUe (GOPMYIIBL. | ompenenieHne aToma, MPOCTOrO M CIIOKHOTO BEIIECTRA,
LE JT/O NeS. O3HakoMIiIeHHE ¢ 00pa3aMu | 3aKoH NOCTOSHCTBA cocTaBa OTHOCHTENBHBIE OTJINYHE CMECH U CIOKHOTO BEIECTBA
5 [POCTBIX H CIIOKHBIX BEIIECTE. ZTOMH&H Y MOJICKYJISIPHAsT MAcCHI. JOJKHBI YMETh:
C ucnonv3oeanuem o6opydosanus MOMHAsL €OUHUYA MACCH. pa3auYaTh MPOCTHIC U CIIOXKHBIC BELIECTBA, CMECH U
CIIOKHBIC BEIIIECTBA
«Touxka pocmay)
10.11. 3HaKkyu XMMHUYECKUX 3JIEMEHTOB. §11,12
(OTHOCUTEJIbHASI AaTOMHAs Macca.
& [12. 3aKoH mocTOAHCTBA COCTaBa 3aKOH MMOCTOSHCTBA cocTaBa KauecTBEHHBIN U JI0JIZKHBI 3HATD: §13
E BEIICCTB KOJIMYECTBCHHBIH COCTAB BEIIECTBA omnpe/eneHHe XUMHYECKOT0 JIEMEHTa, OTHOCUTEIBHOM
O a|(C ucnonvzosanuem obopyoosanusn aTOMHOI Macchl, 30 3HAaKOB XUMHUYECKHX DIIEMEHTOB
«Touka pocmay) JOMKHEI yMETE: .
OTJINYATh TOHITHS XUMHUYCCKUHN JIEMEHT U TPOCTOE
BEIIECTBO
13.Xumuueckue (popMyIab. KomuuecTBo BemecTa, Mollb. MomspHas Macca. | JIOJKHBI 3HATD: $14
OTHOCHUTEIbHAS MOJICKYJISIpHAsl Macca. ompe/eieH e 3aKOHa MTOCTOSHCTBA COCTaBa, OIPE/ICICHIE
o, |14. MaccoBas 10151 XUMHYECKOI'O Brrurcienre MacCoBOil TOJIU 3JEMEHTA B XUMHYECKO# (hOpMYJIbI, OTHOCUTEIHLHON MOJIEKYIAPHOM §15
g HIIEMEHTA B COCIMHEHHUH. XUMUYECKOM COCMHEHHH. MacChl, MACCOBO# J0JIM XMMHUYECKOTO AJICMEHTa
< JLOJI’KHBI YMETh:
O .a[l5. BanenTHOCTE XUMHYECKHX [oHsiTHEe O BaJICHTHOCTH XUMUYECKUX 1aBaTh 110 TAHY OMHCAHHE BEIECTS, BITOMHATH PACYETh] §16
hiieMeHTOB. OnpesiesieHne 3JIEMEHTOB. ’
BAJICHTHOCTH 3JIEMEHTOB 10 (popmynaM | OmpejiesieHre BaJIEHTHOCTH JIEMEHTOB 110 o popmysam
OMHAPHBIX COCTMHEHHIA. opmymam uX COeTUHEHMUIT
16. CocraBienne xumudeckux hopmyin | CocrasiieHue GopMyll COEAUHEHUH 1O JIOJIKHBI 3HATH: §17
& [OMHApHBIX COETMHEHHH 110 BAJICHTHOCTH ompe/iesieHHe BaJICHTHOCTH, OTIPEIEIATh BAJIEHTHOCTH 10
&  [BaJIEHTHOCTH. (dopmyite, cocrosieit u3 2-X AIEMEHTOB, COCTABIISTh
5 A (hopMyIIBI 110 BaJIEHTHOCTH
JIOJZKHBI YMeTh:
BBINOJIHATH PacyeThl 110 (hopMyJiam
17. ATOMHO-MOJIEKYJISIPHOE YUEHHE. 518,19
3aKOH COXpaHEHHsI MacChl BEIIECTB.
al(C ucnonvsoeanuem obopyoosanus
L% «Touxka pocmay)
T |18. XuMuueckue ypaBHEHUS. XumuuecKas peakiys. Y paBHEHHE M CXeMa XUMHUYECKOHN peakiuy. Y CIIOBHSI U PU3HAKH XUMUYECKUX §20
C ucnonv3oeanuem 0o0pyoosanus | peakuuii. XuMUYIECKUE YPaBHEHHS
«Touxka pocmay)
19. Tunbl XUMHUYECKUX PEAKIUN. Knaccudukaius XuMHUUEeCKUX pPEakilui 1mo 821




UT/O Ne6: PaznokeHrne OCHOBHOTO
KapOonara menu (I1)) (mamaxura).
JT/O Ne7: Peakust 3aMeIieHus MeIH
DKETIE30M

C ucnonv3zoeanuem 060pyoosanus
«Touka pocmay)

YHUCITy W COCTABY UCXOTHBIX U MOIYyYEHHBIX
BEILIECTB

C ucnonvzoeanuem 000pyooeanus

XUMHYECKOE 3arpsi3HEHUE OKPY KAOIIEH CpeIbl

COCTaB BO3/1yXa,

20.IToBTOpenue u o6oOmeHue mo Teme | [losropenne u cucremarusanus 3YH JL0JI2KHBI 3HATD: §1-21
(HepBOHaqaﬂbHBIe XUMHUYECKHE MOJYYCHHBIX MTPU U3YyYCHUU TEMbI 3HaKW OCHOBHBIX XUMHUYCCKUX 3JIEMCHTOB, PACUCTHEBIC
ITOHATHUS» q)OpMyJ'H)I, 3aKOHbI
é- J0JIKHBI yMeTh:
g IIPUMEHATH IIOJIYYCHHBIE 3HAHUS [IPU PEIICHUN PACYSTHBIX
e 3aa4
2 1. KoutponpHas padora Nel no teme:
I lepBoHaYaNbHbIE XUMUYECKHE MTOHS-
THSD).
I1. Kucaopona (54.).
2. Kucnopon, ero ooias Kucnopon, pusuueckre 1 XUMHUUECKHE JI0JI3KHBI 3HATD: 822
XapaKTepUCTHUKA, HAXOXKICHUE B CBOICTBA, NOJIyYEHHUE U IPUMEHEHHE. (hn3nueckue cBONCTBA KUCIOPO/Ia, CIIOCOOBI TTOMYYESHHSI
[IpUPOJIE U ITOJIyYCHUE. [Tomydenne ra3000pa3HBIX BEIIECTB. €ro B JIab0paTopyy U MPOMBIIIIICHHOCTH
C ucnonvsosanuem o6opydosanus KauecTBennsle peakiuu Ha ra3000pa3HbIe JlOJIZKHBI YMeETh: )
«TO‘lKa pocma») BCIICCTBA. KI/ICJ’IOPOI{. HaXO)K}IeHI/Ie B IIpUpOJCL. Pas3jinvaTh NOHATUA «XUMHUYCCKUU IJICMCHT» U KIIPOCTOC
Kpyrosopor kuciopoaa B npupoJe. BEILIECTBO» Ha MPUMEPE KUCIOPOJa
23. CBolicTBa kuciopoaa. OKCHIBL. I'openue. Oxcusl JIOJIKHBI 3HATH: 823,24
3 [ [pumenenue. Kpyrosopor kuciopoaa XUMHYECKHE CBOMCTBA KHCIOPO/Ia, OIPEIeIeHHEe OKCHIOB,
] B pupoe. JI/O Ne8: O3HakomiieHue ¢ 00J1acTH IPUMEHEHHs KHCIIOpOoia
f 2 oGpasiaMmu OKCHIOB. A0IKHEL yMETD:
C UCNOIb306AHUEM 060py()03aﬂu;l COCTaBJIATH (bOpMYJ;ILI OKCHAO0B, HAa3bIBATh UX, COCTABJIATH
YpaBHCHUA pCAKINU IMOJTYUCHUS OKCUI0B
«Touka pocmay)
4. IIpakTudeckas padorta Ne 3 Ionyuenue, cobupanue U paco3HaBanye ra3oB | J0MKHbI 3HATD: Q25
[TonydyeHue u cBOMCTBA KUCIOPOIA. kuciopona. KauecrseHHble peakuu Ha CIIOCOOBI MOTy4eHHUs KUCIOpoAa B 1a00paTOpHH
C ucnonvzoeanuem 060pydosanus | xucnopon J0JKHBI yMeTb:
«Touxa pocmay) coOupath mpuOOp IS MOIYIEHUST KUCIOPOAa, COOTI0IaTh
MIpaBmJIa IO TEXHUKE 6€30MacCHOCTH
s 5. O30H. AluIoTpOnMs KMCIOPOJa §26
f:)(§26. Bo3nyx u ero cocras. Bosayx u ero cocras. JIOJKHBI 3HATD: 827




«Touxa pocmay)

U €r0 I0CJIEACTBYS.
TomnuBo 1 ciocOOBI €r0 CKUTAHUS. 3aluTa
aTMoc(epHOro Bo3ayxa OT 3arpsI3HEHUIMA

JOJZKHBI yMeETh:
BBISIBJISITh SKOJIOTHYECKUE MTPOOIIEMEI, CBSI3aHHBIC C
3arpsi3HEHHEM aTMOc(epHOro Bo3ayxa

[PACTBOPEHHOTO BELIECTBA B PACTBOPE.
BrrurcieHne MacChl paCTBOPEHHOTO
BEIECTBA U BOABI U1 IPUTOTOBIIEHUS

pacTBOpa ONpeIeICHHON

IIPUTrOTOBJICHUA OHpe,I[eJIeHHOﬁ MacCChbI pacTBOpa

C U3BECTHON MaccoBOM J10JIEl paCTBOPEHHOTO
BEIIECTBA.

I11. Bogopon (34.).
27. Bogopon, ero odmas Boznopon, husnueckre ¥ XUMHYECKHE CBOUCTBA, | JOJKHBI 3HATL: COCTAB MOJIEKYJILI BOJAOPOAA, §28
XapaKTepUCTUKA, HAXO0XKICHHUE B MOJTyYEHHE. olpejiesieHHe BOCCTAaHOBHTEIIS
[IPUPOJIC, IIOJyICHUE [MoyyeHue ra3000pa3HbIX BEIECTB. JIOJKHBI YMETh:
C ucnonvsosanuem o6opydosanus KauecTBeHHbIE peakLuK Ha Ta3000pa3HbIE ZIaBaTh XapaKTePHCTHKY BOJOPO/Y, OTTHCHIBATH
(«Touxa pocmay) BEILIECTBA. (busryecKHe CBONUCTBA
Haxoxnenue B npupoze.
8. CBOICTBA K IPUMCHCHHEC Boznopon, husnueckue ¥ XUMHUYECKHE CBOWCTBA. | JOJKHBI 3HATH: XMMHUYECKHE CBOMCTBA BOAOPOA, §29
BOJIOpO/IA. KauecTBeHHBIE peakiliK Ha Ta3000pa3HbIE 00JIaCTH MPUMEHEHHUS BOIOPO/Ia
JT/O Ne9: BzaumoeiicTBre BoAopoa ¢ | Bemecra JOJIKHBL YMeTb: 5
oxcuoM meau (11) OIIMCHIBATh XI/IMI/I‘-IGUCKI/IG CBOWCTBA BOJIOPO/Ia, 3aITUCHIBATD
L§ C ucnonv3oeanuem 0oopyoosanus YPABHCHHA peaKiiun
5 «Touka pocmay)
2 29 Ilpaktuueckas padora Ned. §30
{Tomyuyenue Bogopoaa u
CCICOBAHKUE €TI0 CBOMCTBY
C ucnonv3zosanuem 060pyoosanus
«Touka pocmay)
IV. Boxa. PacTtBopsbl. (84.)
30. Bona. Bona u eé cBoiicTBa. Bosa - pactBopHTED. JIOJIZKHBI 3HATD: §31
o Bl. Xumuueckue cBONCTBA U PacTBOpuMOCTH BeliecTs B BOJIE. OTpeJieNIeHIe PACTBOPUMOCTH, KOHIICHTPAIMH BEIIECTB B §32
Lc’é NpUMEHEHUE BOJIBI. Bspewmsanue. [Ipurotosienne pacTBopos. BOJIE, MOHATHE «MAacCOBast JI0JI1 PACTBOPEHHOTO BEILIECTBAY
& (C ucnonvsosanuem oopyoosanus OmnpeeneHne MacCcoOBOM JI0JM PACTBOPEHHOTO JLOJIKHBI YMETh:
(Touxa pocman) BEILECTBA. OOBACHATH MPOIECC PACTBOPEHHS C TOUKH 3PEHHS ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, PEIIaTh 3a/IauM Ha ONpPEIeIeHHE
B2. Bosta — pactBoputeb. PacTBopbl. MacCOBOM JI0JM PACTBOPEHHOI'O BEIIECTBA §33
33. MaccoBasi 10J1s1 paCTBOPEHHOTO BrrumnciieHre MaccoOBOM JIOJTH BEIIECTBA B §34
BEIIICCTBA. PacTBOPE 10 U3BECTHOM Macce pacTBOPEHHOIO
2P4. Perienue pacyeTHBIX 3aj1a4 BEILIECTBA U Macce pacTBOpUTENs. Brrancienne
% Haxos1eH1e MaccoBOil 10K MaccChl pacTBOPSAEMOro BEUIECTBA U
= pPacTBOPHUTEIIS, HEOOXOTUMBIX IS




KOHICHTPpALUN

35. [IpakTuueckas padora [IpuroroBieHne pacTBOpa C 3a4aHHOM MaccoBOil | JIOJKHBI 3HATh: CIIOCO0 IPUTOTOBIEHUS PACTBOPOB S35
INoS. IIpuroroBiieHrE PaCTBOPOB COJICH | 10s1€ii paCTBOPEHHOTO BEIIECTBA JIOJZKHBI YMETh:
C OMpEICIICHHON MacCOBOM J10J1eH MIPUTOTABIUBATH PACTBOP COJIH C OIPENeIeHHOM MacCOBOI
PACTBOPEHHOTO BEIECTBA JI0JIEH pacTBOPEHHOTO BEIIECTBA, PENIATh 3a[auM JAHHOTO
2 (C ucnonvsoeanuem ooopyoosanus Tuna
§«T 0uKa pocmay)
= | 36. [loBTOpeHHE 1 00OOIIECHHE 110 IToBTOpenwue u cucreMaTusanus 3YH JIOJIZKHBI 3HATh: OCHOBHBIC TIOHSTHS 110 TAHHBIM TeMaM §31-34
S| remam «Kucnopon», MOJTYYCHHBIX TIPU U3YyYCHUH TEM 2 1 3 J0JIKHBI YMETh:
«Bomopon», «Boxa. PacTBopb». MPUMEHSATH 3HAHUS, YMEHHUS U HABBIKH, [TOJYUYCHHBIE TIPU
N3Y4YCHHUHN JAHHBIX TCM
37. KontponpHas padora Ne 2 o
remam «Kuciaopoa», «Bomgopony,
«Bopa. PactBopb».
V.KosimyecTBeHHbIE OTHOLIEHUS B XUMMH (54.)
a3 8. Moyp — eauHHIAa KOJIUYECTBA KomndyectBa BemecTBa. MoJisspHas Macca. JI0JIZKHBI 3HATD: Q36
S [BemecTBa. MossipHas Macca. ompe/esieHIe KOIMYEeCTBa BEIIECTBA, MOJIS, MOJIIPHOM
é 39. BerunciieHus: 1o XUMHUYECKHUM MAacChl, pacueTHbIC HOPMYJIBI Q37
DABHEHHAM. JIOJIZKHBI YMETh: }
40. 3akoH ABoraapo. MossipHbIi MounstipHbIii 00bEM Ta30B. ONPEACIIATS 10 OPMYIIE HCIIO MOIECH, BEIHEIATE 110 §38
(dopMyJie Maccy JaHHOTO BEIIECTBA, €CIIM U3BECTHO
. 00BEM Ta30B. 3axon Asozadpo KOHYECTRO M HA0GOPOT
s%41. OTHOCUTEIBHAS TIIIOTHOCTh Ta30B §38
5 |(C ucnonvzosanuem o60opyoosanus
Sl Touka pocmay)
12.00beMHBIE OTHOILLICHHS I'a30B MIPU §39
X IMHUYECKUX PEAKITUSIX
VI. Baxxneiime KJIacChbl HEOPraHu4ecKux coeuHenni (124.).
3. OKcuIbl: KiTaccu(UKaIms, Oxcunpl. Knaccudukanus. OCHOBHBIC U JIOJKHBI 3HATH: 40
HOMEHKJIaTypa, CBOMCTBA, OJIYYeHHE, | KUCIOTHbIC OKCHabL. Pu3nueckue u KJTaCCU(HKAIIUIO OKCUJIOB, MX CBOICTBA, CIOCOOBI
2 [mpumenenue. JI/O Ne xuMu4deckue cpoiicta. [lonyuenue. TOJIyYEHHUS, TIPUMEHECHUE
§ 10: B3auMoielicTBHE OCHOBHBIX ngMeHeHHe‘ . JoNKHbI ymeTh: 5
5 OKCHIIOB ¢ KHCIIOTAML. UMHYECKUE CBOCTBA OKCHJIOB JIOKa3bIBATH XHMUYECKHE CBOHCTBA OKCHIOB, SAIHCBIBATS
C ucnonv3zoeanuem 060pyooeanus YPaBHEHHUS pEaKLUi
«Touka pocmay)
A4, I'mapoxcuibl. OCHOBaHUS: Ocunoranus. Knaccudukarus. Homenknatypa. JIOJIZKHBI 3HATD: §41




Kiaccuukanus, HOMEHKJIATypa,
OJTy4eHHeE.

XUMHUYECKUE CBOUCTBA PACTBOPUMBIX U
HEpaCTBOPUMBIX OCHOBaHMM Peakiius

KJTacCH(PHUKAITNI0O OCHOBaHMUH, HX CBOMCTBA, CLIOCOOBI
MONTYYEHUs], TPUMEHEHHUE

5. XrMUdecKUe CBOWCTBA OCHOBAHUIA. | HelTpamu3anuy JO/KHbI yMETb: 5 5 §42

J1/0 Nol 1: CBoficTBA PaCTBOPHMBIX 1 JIOKa3bIBATE XHMHYCCKHE CBOHCTBA OCHOBAHNI,

e PACTBOPHMBIX OCHOBAHMIA. 3aIUCHIBATH YPABHCHUS PCAKIINiA

JT/O Nel2: B3aumopeiicTBue mienodeit

C KUCJIOTaMH.

JT/O Nel3: B3aumogeiicTre

HEPACTBOPUMBIX OCHOBAHUM C (C ucnonvzosanuem ooopyoosanusa «Touka

KHCIIOTaMHU. pocmay)

UI/O Nel4: PaznoxxeHue THIPOKCHIA

meau (I1) mpu HarpeBanuu

46. AMdoTepHbIe OKCHIBI U (C ucnonvzosanuem ooopyoosanusn «Touka §43

£ zrunpoxcuspl. pocmay)

J1/O Nel5: BzaumonencTsue

MMIPOKCH/IA IIMHKA C PACTBOPAMHU

KHCJIOT U IEJI0YECH.

47, KucmoThl: cocTaB, Kiaaccudukanys, | OnpenencHue xapakrepa cpeasl. MHAMKaTopel. | JIOIKHBI 3HATH: §44

HOMEHKJIaTypa, OAy4EeHUE KUCIOT. Kucnorer. Knaccuduxanms. Homenknarypa. KJIACCU(PUKAIIIO KUCIIOT, UX CBOMCTBA, CIIOCOOBI

A8. XuMHUyecKkre CBOMCTBA KUCIIOT. dusnyecKre 1 XUMHYECKUE CBOHCTBA KHCIIOT MOJTYYCHHUS, IPUMEHCHHUE 845

J1/O Ne16: JleiicTBHE KHCTOT Ha Brrrecaurensasiii psg H.H.bekeroga. JIOJI5KHBI YMeTh: §

I/IHI[I/IKaTopBI. .H/O 17 OTHOI_HCHI/Ie HpI/IMeHeHI/Ie. JOKa3bIBaTh XI/IMI/I‘ISCKI/Ie CBOHCTBA KHCJIOT, 3aIIMChIBATh

HCIIOT K METAJUIAM. (C ucnonvzosanuem obopyoosanus ypaBHEHHMS pEaKIuii

«Touka pocmay)
49. Conu: knaccupukanus, Comu. Knaccudukarus. Homenknarypa. JIOJKHBI 3HATH: KJIACCU(PHUKAIMIO COJIEH, X CBOWCTBA, §46
= “[HOMEHKJIaTypa, criocoObl MoydeHust | CrocoOsl MOMydYeHust COIEi. CIOCOOBI TTOJTy4YEHUsI, TPUMEHEHHE

50. CBoricTBa cojei JOJKHBI YMETh:  1oka3piBaTh XUMUYIECKHE CBOMCTRA 847
COJICH, 3aIMCHIBATH YPABHEHHS PEAKIHI

51. 'eHeTnueckas CBs3b MEXITY [oHsITHE O TEHETHYECKOH CBSI3U U JIOJIZKHBI 3HATH: OTPEICIICHHE OCHOBHBIX KJIACCOB

OCHOBHBIMHU KJIaCCaMU TFCHETUYCCKUX pAaax METAJZIOB U HEMETAJLUIOB. HCOPraHUYCCKUX COCI[HHCHI/Iﬁ, KHaCCI/I(i)I/IKaHI/I}O,

HEOPTaHMYECKUX COCTUHEHUIN TEHETUYECKYIO CBSI3b MEXK]Iy KJIIACCAMU
JOJZKHBI YMeTh: JI0Ka3bIBaTh XMMHYECKHE CBOUCTBA
OCHOBHBIX KJIACCOB HEOPraHMYCCKUX BEUICCTB, COCTABJIATH
ICHETHYECKHE IIETIOYKH U3 BELIECTB Pa3HbIX KJIACCOB

£152. IlpakTiueckas padota Neb. Perienne SKCIIepUMEHTAIBHBIX 33124 {0/ 1:KHBI 3HATD: §48
§ PereHue SKCIIepUMEHTAIbHBIX 33/1a4 | pa3inyHbIX THIIOB Ba)KHEHIIINEG XUMHUYECKUE CB-BA HEOPTAHUUYECKUX B-B

J10JIKHBI YMETh:




o Teme «OCHOBHBIE KIIaCChI
HEOPTaHUYECKUX COCTMHEHUI

C ucnonv3zosanuem 060pyoosanus
«Touka pocmay)

[IPaKTUYCCKU JOKAa3bIBATh CBOMCTBAa OCHOBHBIX KJIACCOB
HCOPIraHNM4YC€CKUX BCIICCTB, C06J'IIOI[aTL ImpaBuJia 1o TCXHUKE

0€30I1aCHOCTH

PHCPIrCTUYCCKUM YPOBHAM.

9JIEKTPOHOB 10 CJI05IM, (YOPMBI DJEKTPOHHBIX

CTPOCHHNC aTOMa, 3HAUYCHUEC NOPAAKOBOI'O HOMEPA,

53. [ToBTOpeHne 1 06001IeHIE TTO0 TeMe [OCHOBHBIE KIACCHl HEOPIraHUYECKUX BELIECTB. §40-47
«BaxkHelnye Kinaccbl HEOPTaHUYECKUX [XuMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COEAUHEHUM
COCTNHEHUI
54. KonTposbHas padota Ne3 mo
TeMe: «OCHOBHBIEC KJIaCChI
HEOPTaHMYECKUX COCTUHEHUIN.
[Paznen 2. [lepnoauyeckuii 3aKOH M NepuoanYecKasi cucreMa xumuieckux jieMmeHToB .M. Menaeneea. Ctpoenne aroma. (7 4acoB)
VII. Ilepuoanuyeckuii 3aK0H U cTpoeHue aroma (74.).
55. Knaccudukanys XuMAYSCKUX XUMHUECKHI DIIEMEHT. JIOJIKHBI 3HAT: §49
DIIEMEHTOB. Knaccupukanum XMuMHYECKUX 3JICMEHTOB. omnpejeeHne aM(pOTEPHOro OKCHIA M THIPOKCH/IA, TEPBbIC
IToustue o rpymnmnax CXOJHBIX 3JICMCHTOB. IIOIIBITKHU KJ'IaCCI/I(bI/IKa]_[I/H/I XUMHUYECCKUX DJICMCHTOB
AMQOTEpHOCTB. Jl0JKHBI YMETh:
HKCIEPUMEHTAITLHO JIOKa3bIBaTh aM()OTEPHOCTh TUAPOKCHIA
56. Ilepuoanueckuii 3akoH /. H. IeprHoguUUEeCKHii 3aKOH XMMHUIECKUX DIIEMEHTOB | JI0JKHBI 3HATH: S50
Meneneena. J.N. Menneneesa. ompeiesicHUe MepHoa, IPYIIIbl, (PU3MUSCKUN CMBICIT HOMepa
MEepUoJIa U TPYIIIEI
J[0J15KHBI YMETh:
0 OIINUCBhIBATHh XUMHUYCCKHUEC JICMCHTHI UCXOAA U3 ITIOJIOKECHUS B
5 nepuo/ie, TPYIIE U CTPOSHHS aTOMa, OOBSICHATh H3MEHEHHUE
E: CB-B B MIEPUOJIC U TPYIIIIE
<[57. [Tepuoanueckas Tabnuna [lepnoanueckuii 3akoH u Ileproandeckas §51
X UMHUYECKUX JIEMEHTOB cucteMa XuMudeckux sementos JI. 1.
MenpeneeBa. I” pynnsl 1 nepuoasl
MepUOINIECKOl cuctemMbl. KopoTkuii u
JUTMHHBIM BapHaHThI IEPHOANYECKOM TaOINIIbI
58. Ctpoenune aroma. CoctaB aTOMHBIX | Ctpoenne aroma. Sapo (mpoToHb!, HeHTPOHBI) B JIOJIKHBI 3HATD: 852
siep. M3oromsl. 3NIEKTPOHBI. V30TOMEI. POJTH TIEPHONICCKOTO 3aKOHA JJIsl Pa3BUTHS HAYKH, TEXHUKH;
CocTaB aTOMHBIX SI/IEP OCHOBHBIE 3TaIbl )KU3HU U AeaTensHocTr J[. M. Menneneena
U10J12KHBI YMeTh:
[T0Ka3bIBATH OCHOBHBIC MOJIOKEHHS JUATCKTHKH HA TIPUMEpE
HepHO}IH‘IeCKOﬁ CHUCTCMbI U CTPOCHHUA aTOMa
59. PacripenernieHre 31eKTPOHOB 1O DiieKTpoHHas 000I0YKa, PACIIONOKEHHE J10J5KHBI 3HAT: 853




opOwuTaneii, cnapeHHbIC U HECTIAPEHHBIE
3NEKTPOHBI, 3JIEKTPOHHBIE (POPMYITHI U

OJICKTPOHHBIC STYCHKHU

OIPEACTICHNE U30TOIIOB
OJI’KHbI YMETb: OITMChIBATH XHMHYECKHUH JIEMEHT ¢ TOYKH

3pCHUA CTPOCHUSA aTOMOB

60. 3HaueHNe MEPUOAUIECKOTO 3aKOHA. §54
Hayunbie noctmxenus /. U.
;é - Memneneesa
61. [ToBTOpEeHUe 1 0600IICHKE TIO [lepuoauueckuii 3aKoH U cTpoeHue atoma. u3nueckuii CMbIC MOPSAIKOBOTO HOMEpa AJIEMEHTa U COBPEMEHHOE
reme: [lepuoguueckuil 3aKOH U npencraieHue [lepuogudeckoro 3akoHa. [IpuuuHbI M3MEHEHHS METATMYCCKAX U HEMETAJUTMYECKUX CBOMCTB B
[IEpUOANYECKAsl CUCTEMA XUMUUYECKUX [epuoAax U B rpynnax. [lepuoanueckuii 3aK0H 1 NMEpUOANYECKas cucTeMa XUMHUYeCKuX aseMeHToB J[.1.
sinementos [I. . Menneneesa. Meneneesa.
CTpoeHue aToma. 3HaueHue nepuoauyeckoro 3akona. JKusHp u aestensHocTh J.J.Meneneesa
Pasnen 3. Ctpoenue BemecTBa. XumMuyeckasi CBsi3b. (7 4acoB)
VIII. Ctpoenne BemecTtBa. XumMmuieckas ¢Bsi3b (74.)
62. DIIEKTPOOTPULIATECIILHOCTD Crpoenne MoeKyl. XUMHUECKas CBA3b. UT0JI3KHBI 3HATD: 855
XUMHYECKUX DIIEMEHTOB DIEKTPOOTPUIIATENILHOCTh XUMUYCCKUX OITPE/ICIICHHE 3JICKTPOOTPULIATEILHOCTH
3IIEMEHTOB. JT0JI2KHBI YMETh:
OIPCACTATh PA3JIMYHBIC BUABI KOBAJIEHTHOM CBsI3H,
BAIIMChIBATh CXE€MbI O6pa3OBaHI/Iﬂ BCIIICCTB
63. KoBanentHas cBsa3b. [lonspuas u | Xumuueckas cBsa3b. OCHOBHBIE BUJIEI UT0JKHEI 3HATD: 856
HEIOJSpHAas KOBAJICHTHBIE CBA3HU XUMHUYECKOH CBS3H OITpE/ICIICHUE KOBAJICHTHOM MOJISIPHOM, HETOISPHON CBSI3H;
b4. NoHHas cBS3b MIOHHOM CBSI3M, MEXaHU3MBI X OOp-HUS §56
J10J17KHBI YMeTh:
OIPENEIIATh HOHHYIO CBS3b Pa3JIMUHbIC BUIbI
65. BajleHTHOCTB U CTENEHb Iousrue o crenenu okucienus. Cocrapinenne  |OJMKHBI 3HATD: 857
‘2" okuciienus. [IpaBuiia onpeneneHus ($hopMyI coOeIMHEHMIA TIO CTENIEHN OKHCIICHUSL. oIIpeieNieHHE C.0.
*SlcTeneHel OKHCICHHS JIEMEHTOB [IpaBuna onpeneneHus CTEICHH OKUCIICHUS JT0J1KHBI YMETh:
3JIEMEHTOB OITPEICATh CTENEHb OKUCICHHUS TI0 (JOPMYJIaM U COCTABIISTh
(hopMYJIBI 110 U3BECTHOM C.0.
66. OxucIuTeIHLHO- Knaccudukamnms XuMHU4ecKux peakiuii mo [ 0J1:KHBI 3HATD: 857
BOCCTAHOBUTCJIBbHBIC peaKL[I/II/I H3MEHEHHIO CTEeNIeHEN OKHUCIISHUSI XUMHUYECKIX OIIPEACIICHUE OB PCaKuumn, OKUCINUTEIA, BOCCTAHOBUTECIIA,
JJIEMEHTOB. [POIIECC OKUCIICHUS ¥ BOCCTAHOBJICHHUS
OB peaknun. OKUCIIUTETH M BOCCTAHOBUTEIh J10JIKHBI YMETh:
BanmuchIBaTh Npocteimme OB peakim, COCTaBIATh CXeMy
BIIEKTPOHHOTO OaslaHca
67. IloBTOpeHne n 0000IICHHE 11O CTpoeHHe aToMa U MOJIEKYJI. X UMUYeCKast CBsI3b. |[[I0JIKHBI 3HATH:OCHOBHBIC ONPE/IEIEHUS 10 TEMaM §55-57

Teme: «CTpOeHHUE BEIIECTB.

Xumuueckast CBI3b)»

THNBl XUMUYECKUX CBI3EH: KOBAJICHTHAS

ToJIsIpHas 1 HeHOJ’IS[pHaSI), HMOHHAas.

J[0J15KHBI YMETh:

[IPUMCHATD MMOJIYYCHHBIC 3HAHU S, YMCHH S, HABBIKW Ha




OB peakin. OKuCIHTETH MPaKTHKE

68. KortponpHas padorta Ne4 mo
remam: «I13 u TICXD JI. U.
Memnpeneea. CTpoeHUE aTOMay
«CTpoeHuEe BEIIECTB. XUM. CBA3b)

Pezepenoe epems.

69. 70. O6o01IeHNE, cCUCTEMATHU3aLUs M KOPPEKIUS 3HAHUN YJaliXcs 3a
Kypc XMMHH § Kiacca

CPEJACTBA KOHTPOJIA k yueOHOMY Kypcy Xumum 8 Kjace
KonTponbHas pabora Nel mo teme: «IlepBoHayaabHbIe XUMUYECKHE MTOHATHI» Bapuanrt 1.
1.3anumure npou3HoIIeHHe Ha3BaHui GopMynt U popmyibl o HazBauuto BemecTB: 3AICI3, Cu(OH)2, LiF, 2FeO, maruuii-sc, 113-0-/18a,
apreHTyM-(Top, CHINLINYM-0-/1Ba
2. OnpenenuTh BaJICHTHOCTH 3JIeMEHTOB 1o Gopmyre BemectBa: a)Na20 ; 6)BaClz ; 8)NO ; r)CHa4
3.CoctaBuTh (OPMYIIBI CIOKHBIX BEHIECTB, COCTOSIINX U3 CICTYIONNX XUMUYECKHAX 3JIeMEHTOB: a)kanbius u xyopa (I); 6)dbocdopa (I1I) u
BOJIOPO/Ia; B)BOJOPO/Ia U KUCIOPO/a; T) cepedpa u Kuciopoaa
4.PaccraButh K03 punneHTH B ypaBHeHUX. [loguepkHyTh (hOPMYITBI CIIOKHBIX BemecTB. ONpeeuTh THITB XUMHYECKUX PeaKIuil:
a) Al+ S=AlS3 6)Zn+HCl=ZnCl2+ H2 B) Au203=Au+ O2 1) P20s5+ H20 = H3PO4

5. BeluuciauTe MaccoBbI€ J0IH di1IeMeHTOB B BemiectBe CuO.
6.Paccunraiite Monekynspayro maccy Bemects: AI(OH)3, CaS

Bapuanr 2.

1.3anummuTe nMpon3HOIIEHNE Ha3BaHUH GOpMyIT U GopMyIbl 1o Ha3BaHuUo BemecTB: 2MgF2, KOH, NazS, 5Br2, kansimii-tpu-sH-1Ba, 3c-0-718a,
beppyM-XJI0p-TpH, all-IBa-0
2. OnpenenuTh BaJICHTHOCTH 3JIeMEHTOB 1o Gopmyre BemectBa: a) COz2; 6) Cu20; B) K3N; r) AlBr3
3. CocTaBUTh (OPMYIIBI CIOKHBIX BEIIECTB, COCTOSIINX U3 CIETYIOUIMX XUMUYECKUX 3JIEMEHTOB: a)KHCIOpOoa U HaTpHsl; 0)MarHus U BOJIOPOJIa; B)
menu (II) u kucnopona; r)azora (I) u kucinopoaa
4. PacctaButh K03(ppunineHTs B ypaBHeHHIX. [loguepKkHYTh (hOPMYIIBI CIIOKHBIX BemecTB. ONpeaeTiTh THITHI XUMUYECKUX PEaKIIHiA:
a) CuCl2 + Zn = ZnCl2 + Cu 0) H2 + Br2=HBr 8) Na2O + H20 =NaOH r)CH2=C + H2
5. BeramcimuTe MaccoBbIe JT0JIN 3JIEMEHTOB B BemecTBe Ag20.
6.PaccuuTaiite MonekynspHyto maccy Bemects: Fe(OH)3, K2COz3

KonTtposbnas padora Ne2. Tema: "Kuciaopoa. Boxopoa. Boga. Pacteopsr"




1-1 yacTh BAPHUAHT 1.

. CampbIli pacnipoCTpaHEHHBIN XUMHUECKUN 3JIEMEHT B 36MHOU KOpE: a) BOJIOPO/I, 0) KUCIOPOI, B) cepa, T) Kee30

. Kucnopon 1 Bonopoa MO>XHO MOJTYYHTh, Pa3IO’KUB BELIECTBO: &) BOLY, 0) COMb, B) KUCIIOTY, T) MapraHIOBKY

. B mpoMbImieHHOCTH KHCIOPO MOKHO TIOIYYHTD U3: a) BOABI, 0) BO3IyXa, B) MApTaHIIOBKH, T) COJIH,

. CnoxHbIe BEIIECTBA, COCTOSIINE U3 ABYX JIEMEHTOB, OJTUH U3 KOTOPBIX KHCIOPOJ 3TO: a) OKCHUJIBL, 0) COJIU, B) KUCIIOTHI, T) OCHOBaHHMS
B Menunune, a Tak e, A5 CBAPKU U PE3Ke METANIOB IPUMEHSIOT: a) BOJOPO, 0) KpEMHHUIA, B) JIIOMUHHMN, T') KHCIOPO.T

. B coctaB Bozayxa HE BXOIUT: a) BOJOPOI, O) KUCIOPO, B) YIIEKUCIBIH ra3, T) aproH

. K TBépmomy TormmmBy otHOCHTCS: a) HEPTH, O)TOPd, B) METAH, T) Ma3yT

. [Ipu peakiuy akTHBHBIX METAJJIOB C BOAOH KpOME THAPOKCHAOB BBIACISIETCS: a)BOAOPOA, O)KUCIOPO, B)METaH, T)HE(PTh

. Campbrit T€rkuii ra3: a) CEpHUCTBIN, 0) KUCIIOPOJI, B) YIIICKUCIIBIH, T') BOJOPO.

10. Ecnn 3a5xe4b BOJOPO/I, TO TOYIUTCS: a)BO3yX, O)MeTaH, B) BOAA, T) YIIIEKHUCIBIN Ta3

11. OnHOpPOAHBIE CUCTEMBI, COCTOSIIINE U3 MOJIEKYJI PACTBOPUTEIIS U pACTBOPEHHOTO BEIIECTBA: a) B3BECH, 0) PACTBOPHI, B)CYCIIEH3UH, T') SMYIbCUU

©CONOUTAWN R

2-1yactb 1.Bcmasbme nponyujennoe cnoeo:

A) BemectBa, KOTOpBIE YCKOPSIOT XUMHYIECKUE PEAKIMU, HO CaMH IIPH 9TOM HE PAaCXOyIOTCs, HA3bIBAIOTCA ...

B) Cmecu, B KOTOPBIX METIKHE KaIleIbKA KaKOW-JINO0 KUAKOCTH PABHOMEPHO paclpeAeieHbl MEXy MOJIEKYJIaMH JPYroi sKUAKOCTH, Ha3bIBAIOT ......

B) PactBOp, B KOTOPOM JaHHOE BEIIECTBO IPH JaHHOM TeMIeparype OOoJbIle He PacTBOPSIETCS, HA3BIBAIOT ......

2.Cocmagvme u naioume KoIpuyuenmaol 013 ypagneHuil XUMUIeCKuUx peaKyuii:

a) TOpeHUsI KaJblys, 0) TOPEeHUs TUTHUS, B) B3AUMOACHCTBHS BOJOPOA U XJIOpa, I') B3auMozelcTBust Bonopoaa u CuO

3.Paccunraiite, KaKkyto Maccy BOJBI HEOOXOIMMO B3STh ISl PUTOTOBJICHUS PACTBOpa ¢ MaccoBoit foneit Bemectsa 20%, ecnu Hyx)HO pacTBopuTh 100r conm.

1-s1 yacTh BAPHUAHT 2.

. CaMbIli pacnipOCTpaHCHHBIN XUMUUECKUIN 3JIEMEHT BO BcelleHHoi: a) Bogopo, 0) KHUCIOpO/I, B) Cepa, T') KEeIe30

. [Ipu mpokanmuBaHuM OKCHIA PTYTH KPOME PTYTH MOIyYaeTcs elé: a) KUCIOpo/I, 0) BOJOPO/I, B) apTOH T') HEOH

. BemecTBa, yckopsomie XUuMHYECKUE PEaKIIUU 3TO: a) paCTBOPHI, 0) CMECH, B) BO3IYX, I') KATATU3aTOPHI

. UTo uMeeT KUCIOpOa KaK BEIIECTBO: a) BKyc, 0) 00bEM, B) I[BET, T') 3amax

. B Bozmyxe xucnopomaa mo 00sémy: a) 78% 6) 2% B) 21% 1) 23%

. s ropenns BemiecTBa HEOOXOANM JOCTYIL: ) BOAOPOAa, 0) KHCIOPOa, B) aIFOMUHUS, T) KPEMHUS

. K xuakomy TorumBy oTHOcHTCS: a)Topd 0) MeTaH B) HEPTH T') yroib

. Bomopo1 MOKHO MONYYHTH MPH PEAKIIMK METAILIOB C: @) KHCJIOTOH 0) COJBI0 B) OKCHIaMU T') PTYTHIO

. BoccTanoBuTenbHBIE CBOICTBA BOJOPO/ MTPOSIBIISIET B PEAKIUAX C: 2)OKCUIAMU METAUIOB, 0)BOJIO, B)PTYTHIO, T)MEIbIO

10. CmecH, B KOTOPBIX MEJIKUE YaCTHIIBI TBEPAOTO BEIIESCTBA PABHOMEPHO PACIIPEIEIICHBI MEX Iy MOJIEKYJIaMu BOJbI, Ha3bIBAIOT: a) B3BECH, O) PaCTBOPEI,
B) CYCIIEH3UH, T') SMYJIbCUU

11. MeTon onpeieieHns COCTaBa BEIISCTBA MYTEM UX Pa3IOKECHIS Ha 00Jiee TPOCThIE

Ha3bIBAIOT: ) aHAIM30M, 0) CHHTE30M, B) QUIbTpAIMEH, I') JUCTHILUISAIUCH

2-s yacthb 1.Bcmasvme nponyuwennoe cnogo:

A) CnoxHble BEIIeCTBa, KOTOPBIE COCTOST U3 IBYX DJIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOl, HA3BIBAIOTC ........

B) OnmHopoaHbIe crCcTEMBI, COCTOSIINE U3 MOJIEKYJT pACTBOPUTENSI U PACTBOPEHHOTO BENIECTBA, MEX/y KOTOPBIMHU MPOUCXOJUT (PU3NIECKOE U
XMMUYECKOE B3aUMOJICHCTBHE, HA3BIBAIOTCA . ......

OCoO~NO OIS, WNPEF



B) PacTBOp, B KOTOpPOM JaHHOE BEIIECTBO MPH JAHHOH TEMIIEpaType emIé MOXKET PaCTBOPSATHCS, HA3BIBAIOT .....

2.Cocmaevme u naiioume KoIgphuyuenmot 0131 ypagHEHUI XUMUUECKUX PEAKYUIL:

a) TOpeHwsI aJTFIOMUHMS, 0) TOPEHHUS yTIIepo/a, B) B3aUMOICHCTBHUS BOJOPO/IA U CEPHI, T') Pa3I0KEeHHS BOJIBI

3.Beruucnute Maccy BOJIbI, B KOTOPOH HY>KHO PACTBOPHTH 25T caxapa, 4ToObI TIOIyYUTh PACTBOP C MAacCOBOU Jloliel pacTBopéHHOTO BemecTBa 10%.

KonTpoabnas padota Ne3 «OcHOBHBIE KIAaCChl HEOPTAaHMYECKHX BelleCTB) Bapmuanr 1
1.13 nepeunst GopMyIT BBIUIINATE OTACIBHO (POPMYIIbI OKCHIOB, OCHOBAaHHIA, KMCJIOT M COoslel u maite um Haszsanus: K20, AI(OH)s , HNOs, HCI, BaO, BaSO«
, AIPO4 , CO2, HsPO4, Fe(OH)2, Ag CI, NaNOs, Al203

2. Jlana cxema npespainenuii. CoctaBbre ypaBHenus peakuuii. Cu - CuO — CuClz — Cu(OH):

VYKaxuTe TUI peakiuil.

3. C KakMMH U3 TEPEUNCICHHBIX BelecTB OyaeT pearnpoBath cosiras kucinora: HCl, CaO, COz, H20, Mg,Ba(OH).. Hanummre ypaBHEHHS OCYIIECTBUMBIX
pEaKUHU.

4. Hanmmmte popMyIibl CICAYIOIINX COJIeH: cynbdara kamust, HUTparta Oapusi, kapOboHarta HaTpus, hocdaTa Kaablus, cylbdaTa HUHKA, CyIb(Uaa Kee3a

(IT), xmopuna menu (1), cunmkara kanws, cynbQura HATPHUs, OPOMHUAA ATFOMUHHS, HOTUAA Kaus, THAPOKapOoHaTa Maraus, Auruapodocdara Kamusl.

1. Y3 mepeynst popMyI1 BEIMUIINTE OTAETHHO (POPMYITBI OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH M JaliTe MM Ha3BaHUS: Bapuant Ne 2

HzS, AI(NOs)s, H2COs, Ca(OH)2 , Fe(OH)s , NaCl, Fe20s, H2SiOs, CO, CaCOs , H20, Mg(OH):z , P20s

2. Jlana cxema nipeBpainenuii. CoctaBbTe ypaBHeHUs peakiuii. Ba - BaO — Ba(OH)z2 - BaClz

VYKaxXuTe TUI peakuuil.

3. C KakuMH U3 MEePEUUCIICHHBIX BEIecTB OyaeT pearnpoBath coisinas kucinora: Mg(OH)z, H20, Fe, Ba(NO:s):

Hanumure ypaBHEHHS OCYILIECTBUMBIX PEAKLUH.

4. Hanmmwure GopMyJibl CISIYIOIINX COSIUHEHUI: Xnopuaa Oapus, okcuaa meau (II), ruapodocdara Harpus, okcuaa ceunia (11), cynbdara runka, KpeMHEBO

KHCIIOTHI, HUTpaTa cepeOpa, kapOoHaTa Maraus, HUTpUTa Oapus, TuapokapOonara 6apus, cynshuna xemnesa (I1I), okcuna amomunus, pochopHOR KUCIOTHI.
Bapuant Ne 3

1. 13 nepeunst GopMyIl BHITUIIUTE OTAEIBHO GOPMYIIBI OKCHIOB, OCHOBAHHM, KUCIIOT U COJIEH U JJaiiTe UM Ha3BaHUS:

N20s, H2SOs, CuOH, Ca(OH)z, SOs, HsPO4, Mg(NOs)2.  NaOH, NasPQas, FeCls, Na20, H2SOa, H2S

2. Jlana cxema nipeBpaitenuii. CoctaBbTe ypaBHeHuUs peakiuid. Zn - ZnO — ZnCl. ~Zn(OH)2

VYKaxkuTte TUI peakuil.

3. C xakuMH 13 NepeUnCIIeHHbIX BelecTB OyaeT pearuposath azoTHas kucinora: NaOH, COz, CaO, Na2COs, H20. Hanumute ypaBHEHHUS OCYIIECTBUMBIX

peakuuii.

4. Hanwmvre popMyITbI CIICAYIOIINX BEIIECTB: Cyab(ara Mei, CUITUKaTa HaTPHsL, THIAPOKCHIA KAIBIUS, OKCHa aroMuHus, HUuTpara ceunna (1), xmopuna

IIOMUHYS, TUApPOKapOoHaTa Oapusi, noauaa kanus, Hurpura xenesa (I11), dochara muTust, a30THON KUCIIOTHI.

TOUKA \’ POCTA
9 knacc. Kypc: HeopraHuveckasi XuMus \

Conep:xxanue yueOHOro npeamera



IloBTOpPEHNE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)
[lepuonnueckuii 3akoH u [lepuonnueckas cucrema Xumuueckux snemeHToB J[.M. MeHieneeBa B cBeTe TEOPUU CTPOEHHUS aTOMa.
Xumuueckas cBsi3b. CTpoeHHE BelecTBa. TUIIbI KPUCTANINYECKUX PELLIETOK.
XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB. PacueTsl 10 XUMUYECKUM YPABHEHUSIM.
Hemoncrpauunu. Tabmuma «Bunel cBszei». Tabnuna « TUIBI KPUCTAUTHYECKUX PEILICTOK»

Tema 1. Kinnaccupukanus XuMuYeCKHUX peakuuii (6 1)
TemnoBoit addexkr xumuueckoil peakiuu. TepMOXUMHUYECKHE ypaBHEHHs, pacyeTbl mo HUM. CKOPOCTh XMMHMYECKHX peakuuil. 3aBUCHMOCTb
CKOPOCTH XMMHMYECKUX PEAKUHUWA OT Pa3IMYHBIX YCIOBUH: OT HPHUPOABl PEArMpyOIIMX BEIIECTB, IUIOLIAAU ITOBEPXHOCTHU CONPUKOCHOBEHHS,
KOHLEHTPALMU pearupyouinX BEUIECTB, TEMIIEPATYPhI, KaTajlu3aTopa. XMMHUUECKOE paBHOBECUE, YCIIOBUS €ro cMellleHus. Penenue 3anay.
Jemoncmpayuu. JleMOHCTpanusi OMNBITOB, BBISICHSIONIUX 3aBHUCHUMOCTb CKOPOCTHM XUMHYECKHX peakuuid OT paznuuHbiX ¢GakrtopoB. (C
ucnonvzoeanuem ooopyoosanusn « Touxa pocmay)
Tabnuysr «OOpaTUMBbIE peakInmy», «XUMUUYeckoe paBHOBecHe», «CKOPOCTh XMMHUECKON peaKinm.
Pacuemmnvie 3a0auu. PacueTsl 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

Tema 2. JaekTpouTH4YecKas aucconuanus (74)
DNEKTPOIUTHI U HERJIEKTPOJIUTHI. DIEKTPOJUTHUECKAs JUCCOLMALIMS BEIIECTB B BOAHBIX pacTBopax. Monbl. Katronsl u annousl. ['uaparHas teopust
pPacTBOPOB. DIEKTPOIUTHUECKAs TUCCOLMALIMA KUCTIOT, Iienoueit u coneid. Crnabbie U cuiibHBIC NIeKTponuThl. CTeneHs auccoruanuu. Peakiun
HOHHOTO 0OMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTEh, BOCCTAHOBUTENb. [ MAPOIN3 CONEH.
Lemoncmpayuu. VicipiTaHue pacTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO IPOBOJUMOCTD. [IBUKEHHE HOHOB B AJIEKTPUYECKOM I10JIE.
Jlabopamopuvie onvimsl. Peakuiun oOMeHa MKy pacTBOpamu 3JeKTPOIUTOB. (C ucnonv3osanuem ooopyoosanusn « Touka
pocmay) IlpakTueckas pabota. PemeHne skcnepuMeHTalIbHBIX 33]a4 110 TeMe «JIEKTPOIUTUYECKas TUCCOLMALINS.

Tema 3. I'asiorenbi(5S 1)
[TonoxxeHne raJoreHoB B MEPUOINYECKON cUCTEME U CTPOCHHE UX aTOMOB. PU3NYECKUE U XUMUUECKHE CBOMCTBA rajnoreHoB. CpaBHUTENbHAS
XapakTepucTHKa rajnoreHos. [Ipumenenune ranorenos. Xnoposoaopos. [lonyuenue. ®@usznueckue cBoiicTBa. ConsiHast KUCIOTA U €€ COMH.
IIpakmuyeckas paboma. Ilonydenue X10poBoI0poJa U U3yueHue ero cBoMCTB. (C ucnonviosanuem ooopyoosanus « Touka pocmay)
Hemoncmpayuu. duznyeckue cBoiicTBa rajoreHoB. [TomydeHne Xa0poBoiopoia 1 pacTBOPEHHUE €ro B BoJe. JlabopamopHvle onvimul.
Pacrnio3HaBaHue COJITHONM KUCIIOTBI, XJIOPUI0B, OPOMUIOB, HOAUJIOB U HOJa

Tema 4. Kucsiopoa u cepa (6 4)
[TonoxeHne KUCI0pOIa U CEPBI B MEPUOJUYECKON CUCTEME XMMHUECKHX DJIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPOIUS KHCIOPOJa — O30H.
Cepa. Amutotponus cepsl. @uznyeckue U xumuueckue cpoiictBa. Haxoxnenue B npupoze. [Ipumenenue cepol. Oxcun cepoi(IV). CepoBogoponnas
U cepHuUcTasg KucioTsl ¥ ux conu. Oxeun cepbl(VI). CepHast kuciora u ee cosd. OKHCIUTEIbHbIE CBOICTBA KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI.
[TonsATHE O CKOPOCTH XMMHMUECKUX peakuuid. KatanusaTopsl.
Jemoncmpayuu. AnnoTponusi KUCIOPoaa U cepbl. 3HAKOMCTBO ¢ 00pa3aMu MPUPOIHBIX CYNIb(HIOB,
cynbdartoB. JlabopamopHwvie onvimoel. Pacnio3naBanue cynbGu-, Cyab(UT- U Cyab(aT-noHOB B paCTBOPE
Ilpakmuueckas paboma. Pemenne skcriepuMeHTATBHBIX 3a1a4 110 Teme «Kuciopona u cepay. (C ucnonvzosanuem ooopyoosanusn « Touxka pocmay)



Pacuemnvie 3a0auu. BpraucieHus 1Mo XMMHYECKHM YPAaBHEHHUSM PEaKIMil Macchl, KOJIMYECTBA BEIIECTBA MM 00OBEMa MO M3BECTHOM Macce,
KOJIMYECTBY BEUIECTBA MJIK 00BEMY OJIHOTO M3 BCTYMAIOMIMX MJIH MOJIYYAIOIIUXCSI B PEAKIIUU BEIIECTB.

Tema 5. A3zot u ¢ocdop (8 4)
[Tonoxxenue azota u pocdopa B NEpUOAUUECKOIN cUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, NIOJIy4eHHUE U pUMeHeHue. KpyroBopot azora B npupozae. AMmuak. @Pu3ndeckue 1 XUMAYECKHE CBOMCTBA AMMUAKa, MOJIy4EHUeE,
npumerenne. Comu ammonust. Okcunbl azota(ll) u (IV). A3otHas kucnota u ee conu. OKHCIUTENBHBIE CBOWCTBA a30THON KUCIOTHL. Docdop.
Amnorponust pocdopa. Pusznueckue u xumudeckue cpoiictra dpocdopa. Okcun hocdopa(V). OprodocdopHas KUCIOTA U €€ COIH.
MunepanbHbie y1o0OpeHus.
Hemoncmpayuu. Ilonyuenne aMMuaka 1 €ro pacTBopenue B Boge. O3HakoMIIeHHE ¢ 00pa3laMy IPUPOTHBIX HUTPATOB, (hochaTos.
Jlabopamopuvie onvimsl. BzaumopeiicTBue cosieit aMMOHUs co menodamu. O3HaKOMIIEHUE C a30THBIMU U (hOCHOPHBIMU YIOOPEHUSMHU.
IIpaxmuueckue pabomul: IlonyueHne ammuaka U U3ydyeHue ero cBOMCTB. OnpeesieHne MUHEPaIbHbIX YA00OpEHUH.
(C ucnonvzoeanuem ooopyoosanusn «Touxa pocmay)

Tema 6. Yriepoa n kpemuuii (9 4)
[lonoxenue yrimepoa U KpPEeMHHUST B IEPUOAMYECKOM CHCTEME XMMHYECKUX 3JIEMEHTOB, CTPOCHHE HMX AaTOMOB. YTIIEpOJ, aJJIOTPOIHBIE
Moaudukanuu, GU3NIecKue 1 XUMUYECKUE CBOMCTBA yriiepoja. YTapHbId ra3, CBOMCTBA H (PU3NOJIOTUICCKOE ISHCTBUE HA OPTaHU3M. Y TIICKUCIIBINA
ra3, yrojibHasi KUcioTa u ee cosii. KpyroBopot yrieposaa B npupose.
Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenast kuciiora u ee conu. Crexno. LlemeHr.
Lemoncmpayuu. Kpuctannndeckue pemieTku aamasza u rpaduta. 3HaKOMCTBO ¢ 00pa3iiaMu IPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIIEHUE C
pa3IMYHBIMU BUJAAaMU ToruiMBa. O3HAKOMJIEHUE C BUJAMU CTEKJIA.
Jlabopamopnvie onvimuvl. (C ucnonv3oeanuem ooopyooeanus «Touxka pocma») O3HAKOMIIEHHE CO CBONCTBAMU M B3aMMOIIPEBPAIIECHUSMU
KapOOHATOB U rHpoKapOoHaToB. KauecTBeHHbIE peakIMy Ha KapOOHAT- U CUIIMKAT-UOHBI.
Ipakxmuueckas paboma. (C ucnonv3oeanuem ooopyoosanusa « Touxa pocmay) Ilonyuenue
okcupa yriepona(IV) u usydenue ero cBoiictB. PacioznaBanue kapOOHATOB.

Tema 7. O61ue cBoiicTBa MeTasioB (134)
ITonoxeHne METaIOB B MEPUOINYECKON cUCcTeMe XMMUYECKHX 1eMeHToB Jl. 1. MenneneeBa. Mertannudeckas cBs3b. Ou3nueckne U XUMHYECKU €
cBOMcTBa MeTauioB. Psn Hampspkenuin mertamioB. [lonstue o mertammyprun. CrocoObl monydeHus wmertauioB. CrnaBel (cTanb, YYyTyH,
TIOpaItOMUHUMN, OpoH3a). [IpobiiemMa 6€30TX0IHBIX TPOU3BOJICTB B METAJUIYPTUHU U OXpaHa OKPY’KaIOILIEH Cpebl.
[[lenounsle meTtamubl. [lonoxkeHne METOUYHBIX METAJUIOB B MIEPUOJINYECKON CUCTEME U CTpoeHue atoMoB. Haxoxzaenue B npupoae. Pusndeckue u
XMMHYECKHE CBOWCTBA. [IpuMeHeHne MIENOYHbIX METAUIOB U UX coeauHeHuil. lllenounozemenbuble MeTambl. [lonoxkeHne nienouYHo3eMenbHbIX
METaJUIOB B MEPUOIMUECKON CUCTEME M CTpoeHHe aTroMoB. Haxoxaenue B npupoje. Kanpiuii u ero coenrHeHus. JKecTKoCcTh BOABI M CIIOCOOBI €€
ycrpaHeHus. AmomMuHuil. [lonoxeHne anroMuHHUS B NEPUOJUYECKON CHUCTEME M CTpoeHue ero aroma. Haxoxaenue B npupone. dusnueckue u
XUMUYECKHE CBOWCTBA aIFIOMUHUA. AM(POTEPHOCTh OKCHU/IA U TUIPOKCH/IA ATFOMUHHUSL.
Keneszo. [lonoxenue xene3a B NEPUOAUYECKON cHUCTEME U CTpOoeHME ero atoma. HaxoxneHue B npuposae. PU3ndecKue U XMMUYECKHE CBOMCTBA
xenesa. Oxkeunsl, Tuapokcu bl u conu xenesa(ll) u sxeneza(I1l).



Llemoncmpayuu. 3HaKOMCTBO € 00pa3liaMy BaKHEHMIINX COJIEN HATpHsl, KaJlKs, IPUPOIHBIX COEAUHEHUM KaJIbLiUs, PYAAMH XkKelle3a, COeINHEHUIMU
aIIOMHUHMS. B3auMoneicTBUE MEN0YHbIX, IEIT0YHO3EMEIbHBIX METAJUIOB U AJIFOMUHHUS ¢ BOAOM. CoKMraHue jxkese3a B KUCIOPOJE U XJIOPE.
Jlabopamopnuie onvimoi. 11onydenue ruipokcua atOMUHNS U B3aUMOAEHCTBHUE €ro ¢ KUCI0TaMU U 1ienodamu. [lonydyenne ruipokcu1oB
xeneza(ll) u (1) u B3aumopeiicTBre Ux ¢ Kuciaoramu u menoyamu. (C ucnonvzosanuem ooopyoosanusn « Touka pocmay)
IIpakmuyeckue pabomoi: PemieHne >KCIEPUMEHTAIBHBIX 3agad 1mo Teme «neMeHTbl [A—IIIA-rpynn nepruoanyeckor TaOIUIbl XUMHUYECKUX
3JIEMEHTOBY. PellleHne SKCIIEpUMEHTANIBHBIX 3a1a4 110 TeMe «MeTalibl U UX COCIUHECHUSI.
Pacuemnvie 3a0auu. BeraucieHusi 0 XUMHUECKUM ypaBHEHHUSM MAacChl, 00beMa WJIM KOJMYECTBA BEIECTBA OJHOTO M3 MPOAYKTOB PEaKIUH IO
Macce UCXOIHOTO BEIIECTBA, 00bEMY WIIM KOJIMYECTBY BEIIECTBA, COIEPIKAIIETO ONPEICIEHHYIO OO IPUMECEH.

Tema 8. OcHoBbl oprannveckoit xumuu(10 )
[lepBoHayasbHbIE MpeACTaBICHUS 00 OpraHMYecKUX BellecTBax [lepBoHauanbHBIE CBEIEHHS O CTPOEHUM OpraHM4eckux BemiecTB. OCHOBHBIE
TIOJIOKCHUSI TCOPUU CTPOCHHSI OpraHu4ecKuXx coenuHeHuii A. M. Bytneposa. M3omepus. YrpoiieHHas KiIacCHPHUKAIU OPTAaHHYECKUX COSAMHCHH.
Yrunesonopoasl. [Ipenensuslie yraesogopoasl. Meran, stad. dusndeckne u xumudeckue csorcrsa. [Ipumenenne. HenpenenbHblie yrieBogOpOAbL.
Otunen. Ousnueckne U XxumMudeckue cBorctBa. [Ipumenenne. AueruiieH. J[MeHoBbie yriaeBoAopoabl. [IoHATHE O MUKIMYECKHX YIIEBOAOPOIAX
(umxnoankansl, 6eH3on).[lpupoansle uCTOUHUKYM yriieBogopoaoB. HedTh u npupoaHslil ra3, ux npuMeHeHue. 3aiura aTMocepHoro Bo3ayxa ot
sarpsisHeHus. CriupTthl. OgHOATOMHBIE CIUPTHL. Metanosn. Otanon. dusznueckue cBoicTBa. OU3MOIOTMUECKOE JACHCTBHUE CIUPTOB HA OPTaHU3M.
[Tpumenenre. MHOTOAaTOMHBIE CIUPTHL. DTWICHTIMKONb. | nuuepun. IIpumenenue. KapOoHoBbie kuciotTel. JXupel. MypaBbuHAs M YKCyCHas
kucnoTel. dusnueckue cpoictBa. IIpumenenue. Broiciive kapOoHOBbIe KUCIOTHL. CTeapruHoBas KucioTa. Kupbsl — OPOAYKTHI B3aUMOJIEHCTBUS
IVIMLEPUHA U BBICHIMX KapOOHOBBIX KHMCIOT. PoJib 5kHpOB B Iporiecce oOMeHa BellecTB B opranusme. KanopuitHocts xupoB. YrieBoasl [oko3a,
caxapo3a — Ba)KHEHIIMeE MpeacTaBuTenu yriueBoaos. Haxoxnenue B npupone. @otocuHTe3. Poilb INIIOKO3bI B MIUTAHUH U YKPEIUIEHUH 30POBBSL.
Kpaxman u nemmtono3a — mpupoaubsie moiuMmepsl. Haxoxnenue B mpupoge. [Ipumenenue. benku — Ouonomumepsl. CoctaB 0enkoB. OyHKImm
6enkoB. Ponb 6enkoB B nutanuu. [lonstue o pepmMeHTax u ropMoHax.
[Tonmumeps! — BBICOKOMOJIEKYIIsIpHBIE coeauHenus. [lonmmatriien. [lomunponunen. [lonuBrnannxnopua. [IpuMeHeHne Moammepos.
Hemoncmpayuu. Mojenn MOJIEKyJl OpraHMYeCKUX COEAMHEHUH, cXeMbl, Tabmuilpl. ['opeHue yrieBoAaopoaoB M OOHapy>KeHHE MPOJIYKTOB MX
roperusi. O0pa3ipl He()TH U MPOTYKTOB UX NEPEPabOTKH.
Buoeoonvimul 10 CBOWCTBAM OCHOBHBIX KJIACCOB BEIIECTB.
Pacuemnvie 3a0auu. Y craHoBiIeHHe pocTeiieil opMyIibl BELIECTBA IO MACCOBBIM JI0JISIM 3JIEMEHTOB.



KanennapHno - TeMaTuueckoe njaHupoBaHue (2 uaca — pesepsHoe 8pems)

TOUKA \! POCTA

Hara [Inanupyembie pe3ybTaThl /3
Tema ypoka
[IpenmetHbIE " MertanpeameTHbIe " JIMYHOCTHEBIE
IloBTOpPEHNE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca) || ||
1. Texnuka Hayuarcs: BnageTs HaBbIKAMU [To3HaBarenbHbIE: YCTAaHABIUBATD CTaHoBJIEHHE OCHOB 3amnucu B
0€30IMacHOCTH B 0€301MacHOT0 O0paIEHUS C MIPUYMHHO-CIICICTBEHHBIE CBSI3H. HOBBIX 3HAHHM, TIOHATHE  |[T€Tpaau
KaOuHETe XUMHMH. BEIIIECTBAMM, UCIIOJIb3YEMbIMU B KomMmyHuKaTUBHBIC: yMEHUE HOBOH COIMATIBHOHN pOJIN
Crpoenue aToma. MMOBCEAHEBHOM KU3HH; 3HATH OTIPENIETIATh LEJN CBOET0 OOYyUEHHS, B ONPEACIICHUH IS
[Tepuoanueckuit nabopaTopHOe 000PYIOBAHUE H XUM. CTaBUTH ¥ POPMYITHPOBATH JIJIs CeOs ce0st HeOOXOUMBIX B
3akoH u [ICXD JI.W. MOCYybl, paBuiiaM noseneHus u Th HOBBIC 33]]a41 B yueOe U JKU3HU 3HAHUU.
MenpgeneeBa B CBETe B KaOMHETE XUMUH. MMO3HAaBATEILHON NEITEILHOCTH, Onpenenenue 3HaHUN U
CTPOEHHSI aTOMa. IMosryyaT BO3MOKHOCTH HAYYHTHCS: pa3BUBaTh MOTUBBI 1 HHTEPECHI HE3HAaHWH B MOTHUBAITNH
XapaKTepU30BaTh CTPOECHUE aTOMA, CBOEH IT0O3HABATEIILHOU MIO3HAHUSI HOBOT'O.
AJIEKTPOHBI, POTOHBI, HEUTPOHBI. JIEATENbHOCTU. PerynsaTuBHsIie: PazButne sTHUeCKHX
OOcy»)aaTh 0 IEPUOJUUECKON cHCTeME || IPOrHO3UPYIOT PE3YIbTaThl YPOBHS YyBCTB TOHUMAHHUS.
XHMHYECKHX DJIIEMEHTOB. YCBOCHMS M3y4aeMOro MaTepuaa.
MeranndecKkue U HEMETAUIMYECKHE
CBOMCTBA BEILIECTB
2.Xumnueckas ca3b. || Haywaresi: OnpenensiTbycioBus u ITo3HaBaTenbHBIE: BBISBICHHE Pazsutue Banucu B
Crpoenue BemecTBa. || (hakTOpbl BOSHUKHOBEHUS 0COOCHHOCTEH M MPU3HAKOB 0OBEKTOB; CaMOOIIpENEEHUs U TeTpagu

(C ucnonvzosanuem
0bopyooeanusn
«Touka pocmay)

XUMHUYECKUX CBS3€U, TUIIBI
XUMUYECKOH cBs3u. OOCy aaTh O
CTPOEHUU BEIIECTBA.

Honxy4aT BO3MOKHOCTh HAYUYMTHCS:
OO0cyxnath CyIIeCTBEHHBIE MPU3HAKH
KOBAJIEHTHOH NOJIIPHOM,
KOBAJIEHTHON HENOJIIPHOW U HOHHOU

CBs3H. HOJIFOTaBJ'II/IBaTB KpaTKue

IIPUBOJUTH IIPUMEDBI.
KoMMyHHKaTHBHBIE: B3aUMOJEICTBHE B
XO07Ie TPYIIOBO pabOTHI, BEIyT
JTMAJIOT, YYaCTBYIOT B TUCKYCCHH;
MPUHUMAIOT IPYroe MHEHHE U
MO3UILIHUIO.

PerynsTuBHbIE: TPOTHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOEHUS
M3Yy4aeMOr0 MaTepuaa; NpUHUMAIOT U

aJIEKBaTHOT'O
OLICHUBAHUSI CBOUX
JIOCTUKEHHM B
IIPUMEHEHNHN 3HAHWUI B
HOBOW CHUTYallHH.
CrpemiieHue K
MMO3HAHUIO TOTO, YTO
HEU3BECTHO, HO
UHTEPECHO.




COOOIIEHUSI O CTPOSHUU BEIIECTBA

COXPaHSIOT Y4eOHYIO 3a7auy.

3.0cHoBHbIe KIacchl || Haywarcesi: BoIABIATS Ha OCHOBE [Mo3HaBarebHbIC: (OPMUPOBAHUE Onpenenenne 3anucu B
HCOPraHN4ICCKuX COOOIICHUS TTPE3CHTAIIMA OCHOBHBIE poOJeMBbI YpOKa, CO3/1aHHE 3HAYUMOCTH 3HAHUH. TCTpaau
BCIIECTB, UX CBA3b KJIaCCBhI HEOPTaHUYECKUX aJIropuT™Ma ACATCIbHOCTH P
MEIKIY COOOH. coequHeHni. OOCYX)1aTh pelIeHrur TPOOIEMBI.

3aKOHOMEPHOCTH , HA OCHOBE KomMMmyHHKaTHBHBIE: TIOUCK U

KOTOPBIX UX MOXHO OTJIMYUTH APYT BbI/IeJICHHE HEOOX0IUMOMN

OT Apyra.. nHbOpMaIUU; YMEHHUE C JOCTATOUHOM

IHosryyaT BO3MOKHOCTH TOYHOCTBIO BBIPA’KaTh CBOU MBICITH B

HayuuThcsi: OnpenensTs o COOTBETCTBUH C 331a4aMHU U

(dbopMyIie KUCIOThI, COJTU, OKCHUJIBI U YCIOBUSIMU KOMMYHUKAIIUH.

ocHoBaHus. OOCYX)IaTh O CBSI3U PerynaTuBHbIC: IPUHATHE U

MEXy COOOH. COXpaHeHHe Y4eOHOH 3a/1a4H.

Tema 1.Knaccudpukanusi xumudeckux peaxkuuii (6 1)

4.OKHCIHUTENBHO — Hayuarcs: Knaccupuuuposars ITo3naBaTenbHbIE: IOCTPOEHUE Oco3HaHue LHEeHHOCTEN 1.1
BOCCTAHOBUTEIIbHBIE XMMHYECKHUE PEAKIIHH. JIOTUYECKOM LIETH PACCYKICHUM; 3HAaHUU U IPUMEHEHHUE
peaxiuu [IpuBoauTE IPUMEPHI pEAKLIMI YCTaHOBJICHUE TPUYUHHO- WX Ha MPaKTHKE.
(C ucnonvsoeanuem || K&KIOTO THUIIA. CJIEJICTBEHHBIX CBA3EH. Hcnons3oBanue 3HaHUN
obopyoosanusn Pacno3HaBaTh OKHCIUTENBHO- KomMyHuKaTHBHBIE: yMEHUE C JUTSL pelieHus Y4eOHbBIX
«Touxa pocmay) BOCCTAHOBUTEJIBHBIE PEAKIUU 10 JIOCTaTOYHON TOYHOCTBIO BBIPAXKATh 3a11ad.

YPaBHEHUSIM PEAKIIHM. CBOU MBICIIA B COOTBETCTBHUHU C

IToay4yaT BO3MOKHOCTH 3a71a4aMu U YCIOBUSMH

HayuuThcesi: OnpenensiTs no KOMMYHUKAaIUH.

YPaBHEHHUIO PEAKIIUN OKUCIUTEb, PerynsatuBHble: BiiageHne

BOCCTaHOBUTEJb, MPOIIECC MOHOJIOTHYECKON U TUATIOTUYECKOM

OKHCJIEHUS, BOCCTAaHOBJICHUSI. dbopmamu peun.
5.Tennosoii s¢pdexr || Hayuares: Habmonars u onuceiBath | [To3HaBaTeNbHBIE: OCYLIECTBIATH Hcnonb3oBanue 3Hanmi  |[[1.2

XUM. PEaKLUH.
PacueTn! o

XUMHYCCKUEC pCaKINU C TIOMOIIbIO
CCTCCTBCHHOI'O sA3bIKa M A3bIKa

MOKMCK HYXKHOU MH(pOpMaIuu B
yueOHUKe, aTiace.

JUTSL peTIeHus Y9eOHBIX
3a1ad4.




TEPMOXUMHUYECKUM
YPaBHEHUSAM.

(C ucnonvzosanuem

XHUMHHU.

IMosryyaT BO3MOKHOCTH
HAY4YUThCsi: BRIUKUCISATE TEIIOBOM

KoMMyHHKaTHBHBIE: YUUTHCS BBIPAYKATh
CBOM MBICIIA B COOTBETCTBHHU

C 3aa4aMU 1 yCIOBHAMU

obopydosanus 3 hEKT peakiuu mno KOMMYHHUKAIUH. PerynsTuBHeie:
«Touxa pocmay) TEPMOXUMHYECKOMY YPABHEHHIO IPOrHO3MPOBATH PE3YJILTATHI
CocTaBiATh TEPMOXUMHUYECKHE YPOBHS YCBOECHUE U3y4aeMOI0
YPaBHEHUS PEaKLIUMN. Marepuana.
6.Cxopocth Hayuarcs: Vccnenosars yciioBus, [To3HaBarenbHBIE: yMEHUE OsnajeHue cucTeMoi [1.3
XUMHYECKUX BJIMAIOLIME Ha CKOPOCTh XUMHYECKOH || MPHUMEHSTDH MOTy4CHHbIC JaHHbBIC IS 3HaHUHU
peaxkuui. peaKIMH. pelIeHUs IPAKTUUECKUX 3ajau.
(C ucnonvsosanuem || IMosrydat BO3MOKHOCTH KoMMyHHKaTHBHBIE: YMEHHE
obopyoosanus Hay4YnThesi: ONKChIBaTh YCIOBHUS, ONPEEIATh LEIU CBOET0 00yUYeHus,
«Touxa pocmay) BIIMAOIIME HA CKOPOCTh XMMUYECKOH || cTaBuTh U GOpMyYIHPOBaTH 1S cedst
peaxkuuu. HOBBIE 3a/1a4u B yueOe U
ITIO3HABATEJIBHON JIEATEIbHOCTH.
PerynsTuBHbIE: TPOrHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMOoro MaTepuania.
7.1IpakTrueckas Hayuarcsi: [IpoBoIuTh XUMHUECKHE [To3HaBaTebHBIE: OCYIIECTBIIATh OBnazieHue CUCTEMOit [1.4

pabota

Nel. U3yuenne
BJIMSIHUS YCIIOBUH
MIPOBEICHUS
XUMHYECKON
peakiuu Ha ee
CKOPOCTh

(C ucnonvzosanuem
o0bopyoosanusn
«Touka pocma»)

OTIBITHI, IPY U3YYCHUU BIUSHUS
YCIIOBUH MPOBEJICHUS] XUMUYECKOMN
peaxiuu. [IpoBoANUTE TpyNIIOBBIC
HaOJII0IeHUS BO BpEMsI POBEICHUS
1abOPaTOPHBIX OTBITOB.

IMosry4yaTt BO3MOKHOCTH
HAY4YUThCS: Y4UacTBOBATh B
00CYX/ICHUH PE3yTbTATOB OIBITOB.
JlenaTh onpeeneHHbIE BHIBOIBI.

MOVCK HYXHOU WH(pOpMaIUU B
y4ueOHHKe, aTiiace; 0ObsICHEHNE
CYIIECTBEHHBIX MPU3HAKOB
oHsITUH TeMmbl. OBJIaficHNE
MPAKTUICCKIUMH YMCHHSIMH PAOOTHI
¢ kaptoil. KoMMyHUKaTHBHEIE:
MIJIAHUPOBATH IEJIA U CITOCOOBI
B3aMMOJIEHCTBUSI; 0OMEHUBATHLCS
MHEHUSIMH, CIyIIaTh APYT ApYra.
PerynatnBHbIE: IPOTHO3UPOBATH

PE3YyIbTaThl YCBOCHHA MaTCpUaa.

3HAHUH




8. XUMH4YecKoe
paBHOBECHE.
VcaoBus ero
CMEILCHHS.

(C ucnonvzosanuem
0bopyoosanusn
«Touka pocmay)

Hayuarcs: /laBaTh onpeneneHue
CKOpPOCTH XMMHYECKOM PEaKIiuu U ee
3aBUCUMOCTD OT YCJIOBHH MPOTEKAHUS
peakuuu

IMosry4yaT BO3MOKHOCTbh HAYYHTHCS:
JlaBaTh onpeaesieHus MOHITUI
«XMMHYECKOE PAaBHOBECUEY, «IIpAMast
peakius» U «o0paTHast PeaKIus»,
YCJIOBHS CMEIICHUSI XUMHUYECKOTO
paBHOBECHUS

ITo3HaBarenbHbIE: yCTaHABIUBATh
IPUYMHHO-CJIE/ICTBEHHbIE CBA3H U
3aBUCUMOCTH.
KomMMyHHMKaTHBHBIE: IIJIAHUPOBATh
LICJIM ¥ CIIOCOOBI B3aUMOJICICTBHS,
HOHUMATh MO3ULHUIO JPYroro,
y4acTBOBATh B KOJUIEKTHBHOM
00CYX/IeHUH TPOOIIEMBI.
PerynsatuBHble: NpUHUMATE U
COXpaHsTh Y4eOHYIO 3a/1a4y;
YUUTHIBATh BBIICTICHHbIC
yUUTENEeM OPUEHTHPHI JeHCTBUS.

OBJazeHue cucTeMou
3HAHUH

1.5

9.00001eHuE U
CHCTeMaTH3amus
3HAHWH.
Pemenue 3agau

Hayuarcs: pemaTh pacueTHbie
3a]]a4u 10 YPaBHEHUAM XHUMUYECKUX
peaxIuii C NCIOJIb30BAaHUEM MACCHI,
KOJINYECTBA BEIIECTBA WM 00beMa
OJTHOTO M3 BCTYNUBUIMX HJIH
MOJTYYAIOIIUXCSl B PEAKIIUH BEIIECTB
IMosry4yat BO3MOKHOCTH
HAY4YUThCs: BRIMOIHATE 3a1aHus HA
3aJaHHbIE TeMBI. JlenaTh
ONPEACIIEHHBIE BBIBOJBI IIPU
pEILICHNH 3a/1a4

ITo3HaBaTeabHBIC: CAMOCTOSTEIILHO
BBIICTISITH M JOPMUPOBATH 1ICIIH;
AHAIM3UPOBATH BOMPOCHI U
(hopMHUpPOBATH OTBETHI.
KomMyHuKaTHBHBIE: y4acTBOBAThH
KOJJIEKTUBOM B 00CYKIEHUU
npoOeM; 0OMEH MHEHUSIMU,
MMOHUMATh MO3UIUIO MapTHEPA.
PerynsTuBHBIC: TPUHUMAIOT U
COXPaHSIOT y4eOHYI0 3a/1a4y;
COCTAaBIISIOT IJIaH U
MOCIE0BAaTENLHOCTD IEUCTBUH.

Tema 2.9aekTposuTnyeckas aucconuanus (74)

Oco3HaHMe HEeT0CTHOCTH
MOJIYYEHHBIX 3HaHUU.

10.CyiHoCcTh
npoiiecca
ANEKTPOIIUTUIECKON
JUCCOLIUAIINU

(C ucnonvzosanuem

Hayuaresi: O6001aTh 3HaHUS O
pactBopax. [IpoBoauTh HaOmOIEHUS
3a MOBEJICHUEM BEIIECTB B paCTBOpax,
32 XUMHUYECKUMH PEAKIUSIMHU,

IIPOTCKAOIIUMHU B paCTBOPaAx.

[To3HaBaTenbHbIE: YMEHUE
OpPraHU30BBIBATH CBOIO AESTEIBHOCTD.
KOMMyHI/IKaTI/IBHBIeZ IDpUHUMATh U
COXpaHATh YUeOHYIO 3a7auy.
PerynstusHsbie: popmMupoBaHue u

Oco3uanue nenoctaoctu I|[.

MOJTYYECHHBIX 3HAHUU.

(o)}




o0bopyooeanusn
«Touka pocmay)

IMosyyaT BO3MOKHOCTH

HayuuTbesi: OOCyKaaTh U OOBACHATD
IPUYUHY 3JIEKTPONPOBOAUMOCTH
BOJIHBIX PAaCTBOPOB, COJICH, KUCIIOT U
LIEJI0YEN U WILIIOCTPUPOBATh
IIPUMEPAMU U3yUYCHHbIE TOHSITUS

pa3BUTHE YMEHUI BECTH
CaMOCTOSTECIbHBIN MOKCK,
ot6op nHpoOpMaIIUH.

11.9nexTponuTnyeck
asi IUCCOIMAIIMs
KHCJIOT, IIeI0Yei 1
COJIeH.

(C ucnonvzoeanuem
0oopyoosanusn
«Touka pocmay)

12.Cna0ble u
CUJIBHBIC
ANEKTPOJIUTHI.
CreneHb
JIACCOLIMAIUH.

(C ucnonvzosanuem
0bopyooeanusn
«Touka pocmay)

Hayuaresi: naBathb onpenenenue Ilo3HaBaTenbHbIE: yMEHUE OBnanenue I1.7
HOHATUH «KHCIO0Ta», «<OCHOBAaHHUEY, OpraHU30BBIBATH CBOKO ACATEIBHOCTD, CHCTEMOM 3HAHUM.
«COJIbY C TOUKH 3pEHUS TEOPUU BBIOMPATh CPE/ICTBA JUISl peain3aliu
3JIeKTp0JII/ITI/IquK0171 JUCCOLIMAIINN. LEJICH.
ITosy4yaT BO3MOKHOCTh HAYYHThCH ! KoMMyHUKaTUBHBIE: TPUHUMATh
OOBSICHATH 001IIME CBOMCTBA U COXpaHATh y4yeOHYI0 3a/1auy.
KHCJIOTHBIX U LIEJIOYHBIX PACTBOPOB PerynstuBHbie: popMHpOBaHUE U
HaJIMYMEM B HUX HOHOB BOJIOPOJA U pa3BUTHE YMEHUI BECTH
THAPOKCUA-UOHHOH COOTBETCTBEHHO, CaMOCTOSITENIbHBIN IOUCK, 0TOOP
a TaK)Ke COCTABIISTh YPAaBHECHHS uHpOpMaLUH.
JIEKTPOIUTUYECKON AUCCOLUAINN
KHCIIOT, OCHOBAHHH U COJIEH
[To3HaBaTeNbHbIE: yCTAHABINBATh OBnanenue I1.8

Hayuarcsa: /[aBaTts onpenencHus
MIOHATUHN «DIJIEKTPOIIUTY,
HEDJIEKTPOJIUTY, «IJIEKTPOIUTUYECKAS
JUCCOLTALUSY.

JlaBath onpeneseHus MOHITUI
«CTETIEHb JICKTPOJIMTHYECKOU
JUCCOLIMALUN», «CUIIbHBIE
AJIEKTPOJIUTHDY, «ciadble
JIEKTPOJIUTHI.

IMosry4yat BO3MOKHOCTH

Hay4yuTcs: [lonuMars, B 4eM COCTOUT
pa3HMIA MEXKTY CHIIBHBIMU U

NPUYUHHO-CIICICTBEHHBIE CBS3H.
KoMMyHUKaTHBHBIE: yMEHHE
OIIPEIeIIATH LIEJIU CBOETO O0YUCHUS,
CTaBUTh U (pOPMYIHPOBATH T ceOst
HOBBIE 33/1a4H B yueOe
MO3HABATEIbHOMN JESITEILHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
MI03HABATEJILHOMN JESITEIbHOCTH.
PerynstuBHbIe: MPOTHOZUPYIOT
PE3yNIBTaThl YPOBHS YCBOCHHUS
U3y94aeMOro MaTepHaa; IPHHUMAIOT 1

CHUCTEMOM 3HAHUU.




CIIaOBIMH AJIEKTPOJIUTAMHU

COXPaHSIOT y4eOHYIO 3a71auy.

13.Peakiuu Hayuarcsi: OnpenensiTe peakiuu [IpeameTHBIC: aHAIU3UPOBATH U OBnageHue cucTeMoi I1.9
MOHHOTO OOMEHa. MOHHOTO 0OMeHa, yCIOBUS UX 0oTOMpaTh HH(OPMALIKIO; BHIIBUKCHHE 3HAHUM.
(C ucnonsvzoeanuem || nporekaHus. Y METb COCTABIIATh TUIIOTE3 U X 00OCHOBAHHUE;
0bopyoosanus TIOJIHBIE M COKPAIICHHBIE HOHHBIE TIOCTPOEHHE TOTHUECKOi 11erH
«Touka pocmay) YpaBHEHMS HEOOPATHUMBIX PEAKIUH U || paccysKIeHuiA.
PasbACHATE UX CYHIHOCTD KoMmMyHuKaTHBHBIE: BBIOOP OCHOBaHHM
IHosyyaT BO3MOKHOCTH U KPUTEPUEB C LENbIO BBIACIICHUS
HAYYUTBCHA: IIPUBOJINTH ITPUMEPHI NPU3HAKOB, YMCHHE C TOYHOCTBIO
peaKHI/Ifl MOHHOTr0 O0OMEeHa, 159107411070,¢ BBIpaXaTb CBOU MBICJIU B
10 KOHIIa COOTBETCTBMH C 3aJla4aMu U
YCIIOBUSIMU KOMMYHUKALIMH.
PerynsTuBHbie: IpUHATHE U
COXpaHeHUEe yuyeOHOH 3aauu.
14.I'maponu3 coseit. Hayuarcsa: Konkperusupoartb [To3HaBarenbHBIE: CAMOCTOATEIIBHO OBnazieHue CUCTEMOi [1.10
(C ucnonvsosanuem || nousTHE «MOH». O600IIATH TOHITUSA BBIJIEIIATH U (JOPMUPOBATH LIEJIN; 3HAHWW U IIPUMEHEHUE
oOopyoosanus «KaTHOH», «aHHOH». McciaenoBarh aHAJIM3UPOBATH BOIIPOCHI, X B )KU3HEHHBIX CUTYya-
«Touxa pocmay) CBOMCTBA PACTBOPOB DJIEKTPOJIMTOB. (GOpMHPOBATH OTBETHI. IMSX.
JlaBaTh onpeJieneHne ruipoan3a KoMMyHHKaTHBHBIE: y4aCTBOBATh B
COJIEH. KOJJIEKTUBHOM OOCYXIAECHHUH MTPOOIIEM;
IHosy4yaTr BO3MOKHOCTH 00MEeH MHEHUSIMH, IOHUMaHKe
HAYYUTBCSA: COCTABIIATh YPABHEHUS MO3UIUH MTapTHepa.
peaxkuuil TuapoIn3a colen u PerynstuBHbIE: CTaBUThH YUEOHYIO
OIIPCACIIATE XapaKTEep CPCbl 3aJlady Ha OCHOBE COOTHECEHH:I TOTO,
pacTBOpOB COJIEH 110 UX COCTaBY 4TO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I11€ HEU3BECTHO.
15 IpakTnyeckas Hayuarcsa: OnuceiBath CBOMCTBA [IpenmeTHbIE: aHATM3UPOBATH U Hcnonb3oBanue 3HaHuit  ||[[1.11

pabota Ne2.Pemenne
AKCIIEPUMEHTAILHBIX

3aaa4 110 TCMC

BCIICCTB B XOAC ACMOHCTPAIIMOHHOT'O
n J'Ia60paTOpHOFO OKCIICPUMCHTA.

Cob6mronats npasuia Th.

oTOMpaTh UH()OPMAIIHIO; BBIIBUKCHHE
TUIIOTE3 B UX 000CHOBAHUE;
MOCTPOEHUE JIOTHYECKOM LETTH

JUISL pelIeHus: y4eOHBIX
3aja4.




«CBoOMCTBA KHCJIOT,
OCHOBAHHUM U coNeH

KaK 3JICKTPOJIUTOBY.

(C ucnonvzosanuem
o0bopyooeanusn
«Touka pocmay)

XapakTepu30BaTh YCIOBHUS TEUCHUS
peaKIuii B pacTBOpax 3MEKTPOIUTOB
10 KoHIa. OnpenensiTb BO3MOXHOCTb
IIPOTEKaHUs PeakLuii HOHHOTO
obmeHna. [IpoBoAUTE TPYIIIOBBIE
HaOJI0CHUS BO BpeMsl IIPOBEACHUS
71a00paTOPHBIX OIBITOB.

ITosyyaT BO3MOKHOCTH HAYYHTHCS:
MPUMEHSTh TEOPETHUYECKHIE 3HAHUS HA
IIPAKTHUKE, OOBSCHATH HAOIIOICHUS U
Pe3yIbTATHI TPOBOIUMBIX OTIBITOB.
OOBACHATDH CYLIHOCTh PeaKUil
MOHHOr0 oOMeHa. PaciozHaBaTh
peakIy HOHHOTO 0OMEHa 1o
ypaBHeHUM peakuuid. CocTaBiIsATh
VOHHBIEC YPaBHEHUS PEeaKLUi.
CocTaBiaTh COKpal€HHbIE HOHHbBIE
ypaBHEHHUS peakLnit

pacCy X ICHHUI.

KoMMmyHHKaTHBHBIE: BEIOOP OCHOBAHUMN
U KPUTEPHUEB C LIEIIBIO BBIICICHUSA
MIPU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPAKAaTh CBOU MBICIIH B
COOTBETCTBUHU C 3aJa4aMu U
YCIIOBUSIMM KOMMYHUKALIMH.
PerynaruBHeie: cOXpaHeHUE

yueOHoOM 3a1aun

16.KonTpoJbHas
padora Nel no
TeMe: «JIeKTPOJINT
nyeckas
AUCCOLMALINS.

HayanCﬂ: NPUMCHATH 3HAHUA,
YMCHHS U HaBbIKH, ITIOJIYUCHHBIC
IIpU U3YUCHUHN TEMbI

[To3HaBaTenbHbIE: OCYIECTBIAThH
MOUCK HYXHON MH(POPMAIIUH B
yueOHUKe, aTiiace.

KOMMYHI/IKaTI/IBHBIe: YUYUTBCSA BbIpAXXaTh
CBOM MBICIIH B COOTBETCTBHUH C 3aa4aMu
¥ YCJIOBUSIMH KOMMYHHUKALHH.
PerynsatruBHbIE: IPOTHO3HPOBATH
PE3YyJIbTAaThl YPOBHA YCBOCHUE
U3y4aeMoro MaTepHaa.

Osnaznexue
CHUCTEMOMN 3HAHUU

Tema 3. I'asiorensi (5

4)

17.Xapakrepuctuka

TraJIOrCHOB

Hayuares: Xapakrepu3oBartb

TaJIOrCHBI Ha OCHOBC UX ITOJIOXKCHHA B

Ilo3HaBaTeabHEIE: YMCHHEC IPUMCHATDH
MOJIYYCHHBIC JAHHBIC JJI PCIICHUSA

Oco3HaHue HEIOCTHOCTH
TIPUPOJIBI.

[1.12




MEPUOTUYECKON CUCTEME U
0COOEHHOCTE! CTPOEHHSI UX ATOMOB.
IMosry4yat BO3MOKHOCTH
HayunThesi: OObACHATD
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB TAJIOTEHOB C YBEJIMUCHUEM
aToOMHOro HoMmepa. Onpenenarsb
MPUHAJICKHOCTh BELIECTB K
ONPEeACIEHHOMY KJIACCy COEAMHEHHIA.

MIPaKTUYECKUX 3a/]au.
KoMMyHUKaTHBHBIE: yMEHHE ONPEAETIATh
LIeJIM CBOET0 00y4€eHUsl, CTaBUTh U
(dbopMyIMpoBaTh A ce0s1 HOBBIE 3a7a4
B yueOe 1 03HaBaTeIbHOM
JESTENIbHOCTH, Pa3BUBATh MOTUBBI U
HMHTEpECHl CBOCH MT03HABATEIIbHOU
JESTEIbHOCTH.

PerynsatuBHbIE: IPOrHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTrepuaia; IpuHUMaroT U
COXPaHSIOT Y4eOHYI0 3a7auy

18.X10p Hayuarcs: XapakTepu3oBarh ITo3HaBaTenbHbBIE: BEISIBICHUE Ocosnanue nenoctaoct ([[1.13
(C ucnonvzosanuem || snement xJ0p. 3HaTh PUHUECKHE U 0COOEHHOCTEH U MPU3HAKOB O0BEKTOB; || reorpadudeckoil cpepl.
00opyoosanus XMMHAYECKHE CBOMCTBA XJI0pa [IPUBONUTH TIPUMEPBHI. OgajicHre CHCTEMOM
«Touxa pocmay) IHosyyaTr BO3MOKHOCTH KoMMyHHKaTHBHBIE: B3aUMOJIECUCTBUE B || 3HAHWI U IPUMEHEHHUE UX
HAY4YHMTbCSl CPABHUBATh CBOICTBA XO07Ie TPYIIOBOM pabOTHI, BEyT AUAJIOT, || B )KU3HEHHBIX CUTYaIUsX.
MPOCTHIX BEIIECTB XJIOPA, PA3bSICHITh || Y4aCTBYIOT B JUCKYCCHM; IPUHUMAIOT
9T CBOMCTBA B CBETE MPEACTABICHHI JIpYroe MHEHHUE U MO3ULUIO.
00 OKHCIIUTENBHO- PerynsatuBHbIE: TPOrHO3UPYIOT
BOCCTaHOBUTEJbHBIX MpOLIECCax pe3yJIbTaThl YPOBHS YCBOEHUS
M3Yy4aeMOro MaTepuaa; IpuHUMAaIoT U
COXpaHAIOT YYEOHYIO 3a71a4y.
19.Xnoposogopo: Hayuarcsi: OnucsiBaTh CBOMCTBA [To3naBaTenbHbIe: HOPMUPOBAHKE OBnageHue cucTeMoi [1.14

MOJTyICHUE U
CBOICTBA
(C ucnonvzosanuem

0oopyooeanusn
«Touka pocmay)

BEILECTB B XOJ€E JIEMOHCTPAL[MOHHOTO
1 1a00paTOPHOTro HKCIEPUMEHTA.
CobmoaTh TEXHUKY O€30MaCHOCTH.
IMosry4yaTt BO3MOKHOCTH
HAYYNTHCS: BBIABIATE IPOOIEMBI

n nepcnektussl pazsutus AlIK B

po0JIeMbl YPOKa, CO3/1aHHE alIropuT™Ma
JeSITEIbHOCTH NPH PELICHUN
npo6aembl. KOMMyHUKaTHBHBIE: TIOUCK
U BBIZIETICHHE HEO0X0IMMON
uHpOpMalLUY; YMEHHE C TOCTaTOYHON
TOYHOCTBIO BBIPa’KaTh CBOM MBICIIH B

3HaHUU U IPUMEHEHUE
UX B )KM3HEHHBIX CUTYya-
USX.




Poccum Ha ocHOBE aHamM3a
JOIMOJIHUTCJIBbHBIX HCTOYHHUKOB
reorpadudeckoit nHMHOpMAaIUH.
[ToaroraBnuBaTh KpaTKHe COOOIICHHUS
WM TIpEe3eHTAMH 00 UCTOPHH
CTaHOBJICHHS TpaHcmopTa B Poccun

COOTBETCTBUHU C 33Jja4aMH U
YCJIIOBUSIMU KOMMYHUKAIIUH.
PerynsTuBHbIC: IPUHATHE U
COXpaHeHHE y4yeOHOH 3aJauu.

20.Consanas xucinora || Haywares: Pacnosnasars onbitaeiv || [o3HaBAaTENbHBIE: YCTAHOBIIEHHE OBnazeHue CHCTEMOi [1.15
U €€ comu IIyTEM COJIIHYIO KMCIIOTY U €€ COJIH, 4 || MPUYMHHO-CJICACTBEHHBIX CBSI3EH. 3HaHWH

TaKke OPOMUJIbI U MOJHIBL. KoMMyHHKaTHBHBIE: YMEHHUE C

ITosryyaT BO3MOKHOCTD JOCTaTOYHOM TOYHOCTBIO

HayuuThces: Mcnonb3oBath BBIPa’KaTh CBOU MBICIIU B

IpUOOPETEHHBIE 3HAHUS U YMEHUS B COOTBETCTBUH C 3a/1a4aMH U

IIPAKTUYECKOMN IEATEIBHOCTH U YCIOBUSIMA KOMMYHUKAIIUU.

IIOBCETHEBHOM JKU3HU C LENBIO PerynsaTuBHble: IPUHATHE U

0e30macHoOro oopalieHus ¢ coxpaHeHHe y4eOHOH 3a1aun.

BELIECTBAMH U MaTe-pUaIaMu U

9KOJIOTUYECKU TPAMOTHOTO

MOBEJICHUS B OKPYKAIOLIEH cpene
21.IIpakTudeckas Hayuarcsi: OnuceiBaTh CBONCTBA ITo3naBarenbHble: mouck U BelaeneHue || Ocosnanue nenocruoctu |[[1.16

pabota Ne3.
[Tonyuyenue consaHoMn
KHUCJIOTBI ¥ U3yUCHHE
€€ CBOMCTB
(C ucnonvzosanuem

0bopyooeanusn
«Touka pocmay)

BEILIECTB B XOJ€E IEMOHCTPAIL[MOHHOTO
1 1a00paTOPHOrO HKCIIEPUMEHTA.
CobmoiaTh TEXHUKY O€30TTaCHOCTH.
IMosy4yaT BO3MOKHOCTH HAYYUTHCS:
PacniozHaBath ONBITHBIM ITYyTEM
COJISIHYIO KUCJIOTY U €€ COJIH, a
Tak)Ke OPOMHUJIBI U MOIUIBL.

Heo0X0uMoi HH(OPMALINH;
CHUHTE3UPOBATHh UMEIOIIUECS 3HAHMUS;
BBIOOP OCHOBAHUI U KPUTEPUEB IS
MOCTPOEHUS JIOTUYECKOU LIETTH
paccyXIeHHI, YMEHUE TTOJTHO BhIPAXKaTh
CBOM MBICJIH.

KommyHuKaTHBHBIE: (hOpMUPOBaHUE U
pa3BUTHE TBOPYECKUX CITIOCOOHOCTEH.
P: ymeHue opranuszoBbIBaTh CBOIO
NeSITEIbHOCTD, BBIOMPATh CPECTBA JIJIs
peanu3anuu uesnen.

3HAHUI KaK Ba)KHEUILIETO
KOMIIOHEHTA HayYHOMI
KapTbl MUpA.




Tema 4. Kuciopoa u cepa (6 1)

22.XapaKTepucThKa Hayuarcs: Onpenensith [To3naBaTenbHbIE: BBIOOP OCHOBAHUI OBnanenue Ha ypoBHE I1.17
KHCJIOPO/a U CePhI 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB || U KPUTEPUEB VISl CPAaBHEHUS. obmero obpa3oBaHUsA
(C ucnonvzoeanuem | >1eMEeHTOB B A-rpymnmnax, KoMMyHUKaTHUBHBIE: y4acTBOBATH B CHUCTEMOM 3HAHHH.
obopyodosanus OIIPEACIICHUE ITIOHATHS aJUIOTPOIIUH. KOJIJIEKTUBHOM O0CY)XJIEHUH IIPOOIIeM;
«Touxa pocmay) VMeTh aBarh 00IIyI0 0OMEHUBATHCA MHEHUSIMU, [IOHUMATh

XapaKTEPUCTUKY JIEMEHTOB U MO3ULIMIO TapTHEpa.

MIPOCTHIX BEIIECTB MOATPYIITIHI PerynaruBHeie: ymeHue

KHCIIOpO/1a, OOBSICHSTH, IOYEMY OpraHu30BaTh CBOKO AESTEIBHOCTbD,

YHUCJIO MPOCTHIX BEIIECTB B HECKOJIBKO || OMpeensaTh ee 3aJa4l U OLIEHUBATh

pa3 mpPeBOCXOIUT YUCIIO XUMUYECKUX || JOCTUTHYTBIE PE3YJIbTATHI.

3JIEMEHTOB, XapaKT€pU30BATh POJIb

030Ha B atMoc(hepe

IMosryyat BO3MOKHOCTH

HayYnThesi: OOBICHATD

3aKOHOMEPHOCTH U3MEHEHMUSI

CBOMCTB 3s1eMeHTOB [V A-rpynmnsi.

XapakTepu3oBaTh AJIOTPOIHUIO

KHCIIOPO/1a ¥ CEphl KaK OJIHY U3

MIPUYKUH MHOTO0Opa3usi BEIECTB.
23.Cepa. Hayuarcs: Xapakrepu3oBarb [To3naBaTenbHbIe: BBIOOp Hanboee OgyajsieHue Ha ypOBHE I1.18

du3nyecKue u XuMu-
YECKHUE CBOWCTBA
cepsl. [Ipumenenue.

(C ucnonvzosanuem
0bopyoosanus
«Touka pocmay)

¢bu3nyecKkre U XUMHUYEeCKHe CBOMCTBA
CEpBI, €€ AITOTPOITHBIE
MoAuUKAIIH.

IMosry4yaTt BO3MOKHOCTH
HAYYHMTBCSI: COCTABJIATh YPABHEHUS
peakiuii, MOATBEPKAAOIINX
OKHCIIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA CEPHI,

CpaBHHBATb CBOMCTBA IMPOCTBIX

3¢ (HEeKTUBHBIX CIOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT

KOHKPETHBIX YCJIOBHM.
KoMMyHHKaTHBHBIE: YMEHUE C
JIOCTaTOYHOM MOJIHOTON ¥ TOYHOCTBIO
BBIPa)KaTh CBOM MBICIIH B COOTBETCTBUH
C 3aJja4aMH U YCIOBUSIMHU
KOMMYHHKAIIHH.

PGFYJ'IHTI/IBHBICZ IMPpUHUMATh U

obmero oOpazoBaHUs
CUCTEMOMU 3HAHUIL.




BEILIECTB CEPBl M KUCIIOPO/Ia,
Pa3BACHATD 3TU CBOIICTBA B CBETE
MPEJCTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBHTEIJIBHBIX IPOIIECCAX

COXpaHsATh YUeOHYIO 3a/1auy;
CaMOCTOSTEILHO BBIACIATh U
(hopMHUPOBATH 11€JTb; COCTABJIATH TIJIaH
U IIOCJIENOBATEIILHOCTD NEUCTBUH.

24.CepoBoopoa. Hayuarcsi: Onpenensars croco6 [To3HaBatenbHBIE: yMEHUE Osnazenne Ha ypOBHE [1.19
Cynpdunp TOJTy4eHHs CEPOBOJIOPO/IA B OPraHU30BLIBATh CBOKO JEATEILHOCT, 00wero o6pazoBanus
71abopaTOPUH U €ro CBOICTBA.. BBHIOMPATh CPEJCTBA IS Pealu3aluy CHUCTEMOIi 3HAHHUH.
[Mony4yaT BO3MOKHOCTH LEJICH.
HayunThesi: O6cyxaaTh KoMMyHUKaTUBHBIE: TPUHUMATh
Y 3aIHChIBATh YPABHCHUS PCAKITUH, U COXPAHATh y4EOHYIO 3a/1a9y.
XapaKTEePU3YIOIINX CBOHCTBA PerynstuBHbie: hopMupoBaHUe U
CEpOBOJIOPO/Ia, B MOHHOM BHJIE pa3BUTHE YMEHUN BECTHU
CaMOCTOSITCIIbHBIN ITOUCK, OTOOP
uHpopmanuu.
25.0xcun cepsi (IV). Hayuarcs: Xapakrepu3oBaTb OKCU [To3HaBarenbHbBIE: CAMOCTOSITEIILHO OBiaieHue CUCTEMOM [1.20
CepoBojopoiHas u cepsl (IV), naBath xapaTepucTuky BBIJICTISITH M JOPMUPOBATH 1ICIIH; 3HAHWUW U TPUMEHECHUE
CEPHHUCTAsT KUCIIOTHI CEPOBOJIOPOIHOMN U CEPHUCTOM aHAJIM3UPOBATH BOIIPOCHI, UX B )KM3HEHHBIX
Y UX COJIH. KHCJIOTaM, a TAKXKe UX COJISIM. (GhopMHUpPOBATH OTBETHI. CUTYaITUsX.
(C ucnonvzosanuem IMosry4yat BO3MOKHOCTH KomMyHuKaTHBHBIE: y4acTBOBATh B dopmupoBaHHe
0bopyoosanus HAYYHUTHCSI: COCTABIIATh YPABHCHHUS KOJJIEKTUBHOM OOCYKICHHUH YCTaHOBKHU Ha
«Touka pocma») peaKIuii, XapaKTepH3yIOIINX npo6sieM; 0OMEH MHEHUSIMH, OTBETCTBEHHOE
CBOMCTBA ATUX BEIIECTB, OOBICHSITH MMOHMMAaHKE MO3UIIMH MTapTHEepa. OTHOILLIEHUE K
MIPUYMHY BBITIAJICHUS KUCIOTHBIX PerynaruBHbie: CTaBUTH yueOHYIO OKpY>Karolleu cpene,
JoXx e 3aJ1a4y Ha OCHOBE COOTHECEHUS TOTO, HEOOXOINMOCTH €€
YTO y’K€ U3BECTHO U YCBOEHO, U TOTO, COXpaHEHUs.
YTO €1I€ HEU3BECTHO.
26.0xkcun cepsl (VI). || Hayuares: XapakTtepu3oBaTh OKCHT [To3HaBaTeNbHBIC: BBIABIISTH OBnaneHue Ha ypOBHE [1.21

CCpHaSI KHCJIOTA U €€
COJIH.

(C ucnonvzosanuem

cepsl (VI), cepHytro kuciory,
OTIpe/IeIIsATh CBOMCTBA pa30aBiIeHHOMN

CEpPHOM KHUCJIOTBHI.

OCOOEHHOCTH U MPU3HAKU OOBEKTOB;
MPUBOJUTH IPUMEPHI B KAUE€CTBE
BBIIBUTAEMBIX TOJOKEHHH.

obmrero oopa3oBaHus
CUCTEMOM 3HAHUM.




o0bopyooeanusn
«Touka pocmay)

IMosryyaT BO3MOKHOCTH

HayuuThcsi: OnpenensiTh
MIPUHAIC)KHOCTh BEIIECTB K
onpeeIEHHOMY KJIaCCy COCTMHEHHM.
CorocTaBiaaTh CBOMCTBA
pa30aBICHHON M KOHIICHTPUPOBAHHOU
CEpPHOM KHUCIIOTHI

KoMMyHUKaTHBHBIE: B3aUMOJIEHCTBOBATh
B X0/JI¢ TPYIIIOBO# pabOThI, BECTH
JIMAJIOT, Y4aCTBOBATh B IMCKYCCHUH;
MPUHUMATh IPYro€ MHEHUE U MO3UIUH.
PerynstuBHBIE: TPOTHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOCHHUS
M3y4aeMoro MaTepualia; IpUuHUMATh U
COXpaHsATh Y4eOHYIO 3aauy.

27 IlpakTuueckas Hayuarcsa: Pacno3HaBath ONBITHBIM [lo3HaBarenbHBIC: BEISIBIATH OBiageHne CHCTEMOM [1.22
pabota Ne4. IIYyTEM pacTBOpBHI KHUCIIOT, OCOOEHHOCTH U NPU3HAKU OOBEKTOB; 3HaHUHI
Pemenue sxcnepu- cynbGuabl, CyabGUThL, CyIb(haThI. IPUBOJUTH IPUMEPHI B KAUECTBE
MEHTAJIbHBIX 33134 Ucnons3oBath npuoOpeTEéHHbIC 3HAHUS || BBIJIBUTACMbIX IOJOKCHHUM.
o Teme «Kwucmopon Y YMEHUS B IPAKTUUYECKOU KoMmMmyHuKaTUBHBIE!
U cepay. JIeSITEILHOCTH M TTOBCETHEBHOM B3aUMO/ICMCTBOBATh B X0/I€ TPYIIIOBOM
(C ucnonvsoeanuem || KU3HH C LEIBIO OE30IIACHOTO paboThl, BECTH IMAJIOT, Y4aCTBOBATh B
00opyoosanusn oOpallleHus C B-BaMU M MaTepuallaMi || JUCKYCCHH; IPHHUMATh JPYyroe MHCHHE
«Touxa pocmay) M 3KOJIOTHYECKU TPAMOTHOTO W MIO3WIMH, IOMYCKATh CYIIIECTBOBAHUE
MOBEJICHUS B OKPYXKAIOLIEH Cpele. Pa3HBIX TOYEK 3PEHHUS.
IHoy4yaTr BO3MOKHOCTH HAYYUTHCH: || PerynsTuBHBIE: OCO3HAHUE KaYeCTBA U
BEIMHCIATE O XUMHYECKHUM YPOBHSI YCBOCHUSI; BOJIEBAs
ypaBHEHUSAM Maccy, O0BEM U CaMOPETYIISIIIHS, KaK CIIOCOOHOCTH K
KOJUYECTBO BEIIECTBA OJHOTO U3 MOOUIM3AIIUU CUIT U SHEPTUU
MPOAYKTOB PEAKIMH 10 Macce
HCXOJ/IHOTO BEIECTBA, 00bEMY MITH
KO-JINYECTBY BELIECTBA, COJIEPHKALIETO
ONPEACIEHHYIO JOJIIO TPUMECE.
Tema 5. Azot u docdop (8 4)
28.XapakTepucTuka Hayuarcsi: npuMeHsTh 3HaHUE [To3naBaTenbHbIe: BRIOUpATh Hanbomnee || OBnageHue CUCTEMOMN [1.23

azoTa u ocdopa.

duznueckue n

nepno;mqecxoﬁ CHUCTCMBI U CTPOCHU A

aTOMa IIPpHU XapaKTCPUCTUKEC

s pexTUBHBIEC CTTOCOOBI peIICHUS
3a/1a4; KOHTPOJIMPOBATH U OIICHUBATH

3HAHUWI.




XUMHYECKHE
CBOICTBA a30Ta.
(C ucnonvzosanuem

XUMHUYECKHX DJIEMEHTOB. 3HATH
CBOIICTBA a30Ta.

HOJIy‘laT BO3MOKHOCTD

IPOLIECC U PEe3yNIbTaT JACATEILHOCTH.
KOMMyHI/IKaTI/IBHBIeI A0roBapuBaTbCA
0 pacripeniesieHu pyHKIUI 1 posieit B

00opydosanusn HAYYHUTHCS: OOBSICHATH IPUUUHY COBMECTHOH JI€ATEIbHOCTH.
«Touxa pocma) XMMHUYECKON MHEPTHOCTH a30Ta, PerynsatuBHble: ymMeHHE
COCTABJISATh YPABHEHUS XUMHUYECKUX OpPIraHU30BBIBATH CBOIO JAEATENBHOCTbD,
PEaKIMH, XapaKTEPU3yIOLIUX BBIOMpATh CPECTBA AJIs pealn3aluu
XHUMHUYECKHE CBOMCTBA a30Ta, 1 LICIICH.
Pa3bICHATH UX C TOUKH 3pEHHUS
npeAcTaBlIeHU 00 0-B Ipoleccax
29.AMMHUaK. Hayuarcsa: OnpezensaTs MeXaHu3M [To3HaBaTebHBIE: CTAHOBJICHHE Ymenue ¢ gocraroynoi  ([[1.24
dusnueckue u 00pa3oBaHys HOHA AMMOHHUS, IIPUYMHHO-CJIEICTBEHHBIX CBS3EH; TIOJTHOTOM U TOYHOCTBIO
XUMHYECKHE XMMHUYECKHE CBOMCTBA aMMUAKa. BBIOOD Hanboee 3(h(HheKTHBHBIX BBIPA)XaTh CBOU MBICIIU B
CBONCTBA. IMosry4aT BO3MOKHOCTh HAYYHThCS croco0OB peleHus 3a/1a4 B COOTBETCTBUHU C
ITonyyenwue, COCTaBIISITh YPAaBHEHUS PEaKIHH, 3aBUCUMOCTH OT KOHKPETHBIX 3aJa4aMy U yCIOBUSAMU
IIPUMEHEHHE. XapaKTepPU3YIOINX XUMHUUECKUE ycanoBuid. KOMMyHHKAaTUBHBIC: yMEHUE || KOMMYHHKAIIHH;
(C ucnonvsosanuem || cBoiicTBa aMMHaKa, U pa3bsICHATH HX C I0CTaTOYHOM TOYHOCTBIO BBIPAKATh BIIQJICHHE
00opyoosanus C TOUYKH 3pEHHUs IPEJICTABIECHUH 00 CBOM MBICIIA B COOTBETCTBUU C MOHOJIOTHYECKON U
«Touxa pocmay) IEKTPOIUTUYECKOHN TUCCOLMALIUU U YCIOBHSIMU KOMMYHHKALIHUH. JMAJIOTHYECKON
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PerynaruBHble: ymeHue dopmamu peun;
IIPOLIECCOB OpraHU30BBIBAThH CBOIO AEATEIBHOCTb, HIOCTPOEHHE JIOTUYECKOM
BBIOMPATh CPE/ICTBA JUISl pealn3aliu LENH PACCYKACHUM.
LENIEH.
30.ITpakTHyeckast Hayuyares: nonyyars aMMHaKk ITo3HaBaTeNnbHbIE: YMEHUE BECTH VYmenue ¢ focratounoit  |[[1.25

paborta
Ne5.ITonyuenne
aMMUaKa 1 U3y4eHue
€ro CBOMCTB.

(C ucnonvzosanuem
0oopyooeanusn

peaxiueit HFOHHOTO OOMeHa U
JIOKa3bIBaTh OMBITHBIM ITyTEM,

YTO COOpaHHBIN Ta3 — aMMHAaK
IMosryyaT BO3MOKHOCTH HAYYUTHCSH:
aHAIIM3UPOBATH PE3YyIbTATHI OINBITOB U
JenaTh 0000IIAIOIIHE BEIBOIbI

CaMO-CTOSATEIbHBIN TTOUCK, 0TOOD
uHpopMalny, ee mpeodpa3oBaHUE.
KoMMmyHHKaTHBHBIE: (HOPMUPOBaAHHE
COOCTBEHHOTO MHEHUS U TTO3UIIHH.
PerynaruBHbie: mIIaHUPOBAHUE CBOUX
JNIEUCTBUI B COOTBETCTBHH C

MMOJTHOTOH ¥ TOYHOCTBIO
BBIPAXaTh CBOW MBICJIH B
COOTBETCTBHH C
3a7la4yaMu U YCIOBUSAMU
KOMMYHUKalWU;
BJIaJICHUE




«Touka pocmay)

IIOCTaBJICHHOM 3aa4€i U YCIOBUAMU

€€ pcajin3allin, B TOM YHCJIC
BO BHYTPCHHEM IIJIaHE.

MOHOJIOTHYECKOU 1
JMaJIOTUYECKON
(dhopmamu peuu;
MMOCTPOEHUE JTOTUYECKOMN
LENH PacCyXICHUMN.

31.Conu aMMOHHS. Hayuyaresi: Onpenensats KaueCTBeHHY || [To3HaBaTelbHBIE: yCTAHOBICHHE OgnajieHue I1.26
IO PEaKIHIO HA NOH AMMOHMUS. MPUYMHHO-CJIEICTBEHHBIX CBSA3EH U CHUCTEMOU 3HAHUU
Iosry4aT BO3MOKHOCTH HAYYUTBCS. || 3aBHCHMOCTH MEXIy OOBEKTaMH.
COCTABJISITh YPABHEHUS] XUMHUYECKUX KoMMyHHKaTHBHBIC: TNIAHKPOBAHUE
peaKuuii, XapaKTEPU3YIOIINX eI ¥ CTIOCOOBI B3aUMOJICHCTBUS;
XMMHUYECKHE CBOMCTBA CONEH 00MEH MHEHUSAMH, TIOHUMAaHHE
aMMOHHMS, U Pa3bICHATh UX B CBETE MIO3HIIUH MTApTHEPA.
npeAcTaBiIeHUN 00 PerynstuBHbIe: cOXpaHeHUE YUeOHOM
BIICKTPOJIUTUIECKOM UCCOIHAIINH 3aJa4M; YUUTHIBATH BbIJEIICHHbBIE
YUUTEIEM OPUEHTUPHI IEHCTBUS.
32.A3otHas kucnora. || Haywares: ConocraBisth CBOWCTBA OsnajeHue 11.27

(C ucnonvzoeanuem
0bopyoosanusn
«Touka pocma»)

pa30aBIeHHON U KOHII. a30THOMN
KHUCJIOTHL. Y CTAHABIMBAaTh
MIPUHAJJIEKHOCTD BELIECTB K
ONPEACIEHHOMY KJIACCYy COCAUHEHMM.
IMosry4yaT BO3MOKHOCTH HAYYMTHCS:
COCTABJISITh YPABHEHUS] XUMUYECKUX
peakIuii, IexKalmx B OCHOBE
MPOU3BOJCTBA A30THOM KHUCJIOTHI, U
Pa3bACHIATH 3aKOHOMEPHOCTH UX
MPOTEKAHUs, COCTABIISATh YPABHEHUS
peakmuii Mex 1y pa30aBICHHON U
KOHL[. @30THOM KUCJIOTOU U
MeTaJuTaMH, OOBSICHSATh UX B CBETE
npeactasieruii oo O-B

[lo3HaBaTenbHbIE: YMEHUE BECTU
CaMO-CTOATENbHBIN TTOUCK, 0TOOP
nH(popMalnu, ee npeodpa3oBaHue.
KommyHukaTuBHBIE: (hOpMUPOBaHHE
COOCTBEHHOTO MHEHUS U TTO3UIINH.
PerynaruBHbie: MIIaHUPOBAHUE CBOUX
JIEUCTBUIA B COOTBETCTBHUH C
IIOCTaBJIECHHOM 3a7ja4eil U yCIIOBUSIMU
€€ peajin3aluu, B TOM YHCIe

BO BHYTPECHHEM ILJIaHE.

CHUCTEMOMN 3HAHUU




HPOLIECCOB

33.Conu a30THOM
KHACJIOTBI

(C ucnonvzosanuem

Hayuarcsi: O6cyxaaTh KaueCTBEHHY
10 PEaKL1I0 HA HUTPAT-HOH.
IHosryyaT BO3MOKHOCTD

ITo3HaBaTenbHbIE: CTAHOBICHUE
IIPUYMHHO-CJICICTBEHHBIX CBA3CH;
BbIOOp Hanbosee F3PPEKTUBHBIX
CrocoOO0B pellIeHus 3aa4 B
3aBUCHUMOCTH OT KOHKPETHBIX
ycinoBuil. KoMMyHHMKaTUBHBIE: yMEHUE
C IOCTaTOYHOM TOYHOCTBIO BBIPAKATH
CBOM MBICJIA B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHHUKALIUH.
PerynsatuBHele: ymMeHHE
OpraHU30BBIBATH CBOIO JAESTEIbHOCTD,
BbIOMpaTh CPEACTBA JUIsl pealln3aliu
LEJIEH.

OBiageHue
CUCTEMOU 3HAHUU

I1.28

ooopyoosanus HAYYHUTHCS: OTIUYATh COJIU a30THOMN

«Touxa pocmay) KHCJIOTBI OT XJIOPHJIOB, CYIb(aToB,
Cynb(UI0B U CyIb(PUTOB,
COCTaBJIATh YPABHEHUS peakLuil
pa3oKeHUs: HUITPATOB

34.®ocdop. Hayuarcsa: XapakrepusoBatb

dusnueckue u
XUMHYECKHE
cBoiicTBa (hocdopa.
(C ucnonvzoeanuem

obopyoosanusn
«Touka pocmay)

QJUIOTPONHbIE  MOJU(PUKALUT
docdopa, cBoiictBa Oenoro u
KkpacHoro (ocdopa.

IMosry4yaT BO3MOKHOCTH
HAYYHUTBCS: COCTABIIATh YPAaBHEHUS
XUMHUYECKUX PEaKLUid,

XapaKTEPU3YIOIINX CBOMCTBA
dbocdopa

[lo3HaBaTenbHbIE: YMEHUE BECTU
CaMO-CTOSATEIIbHBIN TTOUCK, 0TOOD
uH(popMalnu, ee npeoodpa3oBaHue.
KommyHukaTuBHBIE: (hOpMUPOBaHHE
CcOOCTBEHHOI'0O MHEHHS U TTO3UIMH.
PerynaruBHbIe: MIIaHUPOBAHNE CBOUX
JEUCTBUI B COOTBETCTBHUU C
ITOCTaBJICHHOM 3aja4eil M YCIOBUAMU
€€ peanu3aluu.

OBnanenue
CHUCTEMOH 3HAaHUU

I1.29

35.0xcun docdopa
(V). ®ocdopnas
KHCJIOTA U €€ COJIH.

Hayuarcsa: Xapakrepu3oBarb
cBoiicTBa (hochopHOTO aHTHAPUIA U
dhocdhopnoii kucinotel. [loHnMaTh
3HaY€HHE MUHEPAIbHBIX y100peHuit
JUISL pAaCTEHUI

ITosryyaT BO3MOKHOCTH HAYUYMTHCS
COCTaBJIATh YPaBHEHUS PEAKLIUM,

[lo3HaBaTenbHbIE: YMEHUE BECTU
CaMO-CTOSATEIbHBIN TTOUCK, 0TOOD
uHpopMalny, ee mpeodpa3oBaHHE.
KommyHukaTuBHBIE: (HOPMHUPOBAHHE
COOCTBEHHOTO MHEHUS U TTO3UIIHH.
PerynaruBHbie: mIaHUPOBAHUE CBOUX
JNIEUCTBUI B COOTBETCTBHH C

OgBiagenue
CUCTEMOUN 3HAHUU

I1.30




XapaKTCPU3YIOIUX XUMHUYCCKUC
cBoiicTBa okcuaa pocdopa (V) u
(dhochopHOI KUCIIOTHI, U pa3bICHATH UX
B CBETE NpEACTaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOIUAIIH U
O-B nporeccax, npoBOUTh
KaueCTBEHHYIO PEaKlUIO Ha
dbocdar-noH.

MIOCTaBJIEHHOM 3a1auell U YCIOBUSIMU
ee peanu3aluu.

Tema 6. Yruepoa u kpemuuii (9 4)

36.XapakrepucTuKa Hayuarcs: Xapakrepu3zoBarh [To3HaBaTenbHBIE: BBIABICHUE OBnanenue I1.31
yriepoja v KpeMHus. || anemMeHThl [VA-rpynnsl (HOArpyIb 0COOCHHOCTEH U MPU3HAKOB OOBEKTOB; || CHCTEMOM 3HAHUM
Annorponust yIieposa) Ha OCHOBE UX IOJIOKEHUS MIPUBOAUTH IPUMEPHI.
yraepoaa B II-OW CUCTEME U OCOOEHHOCTEHN Ke: B3anmopelicTBre B X0€ IpynIoBoOn
CTpOEeHUS UX aTOMOB. OOBSACHATH paboThl, BEAYT AHUAJIOT, Y4acTBYIOT B
3aKOHOMEPHOCTH U3MEHEHMUSI JIMCKYCCUU; IPUHUMAIOT IPYTOe
CBOMCTB 351eMeHTOB [V A-rpynmnsl. MHEHUE U MO3ULIUIO.
IMosy4yaT BO3MOKHOCTH HAYYHUTHCS: P: mporHo3upyrot pe3ynbTarsbl
XapakTepru30BaTh aNIOTPOIHIO YPOBHSI YCBOCHHSI H3y4aeMOr0
yriaepoja Kak OJIHy U3 MPUYHUH Marepuaia; MPUHUMAIOT U COXPAHSIOT
MHOT'000pa3usi BEIIECTB. y4eOHyI0 3a/1a4y.
37.Xumuueckue Hayuartesi: OnrcbiBaTh CBOMCTBA [To3HaBaTeNbHBIE: OCYIIECTBIATH Ognanenue I1.32
CBOWCTBA yriiepoja. BELIECTB B X0/1€ JIEMOHCTPALIMOHHOTO || MOUCK HYXHOW HH(pOpMaLuy B CHUCTEMOU 3HAHMI
AncopOnus 1 1a00paToOPHOTrO IKCIIEPUMEHTA. yueOHUKe, aTiace.
(C ucnonvzoeanuem | CobmonaTh TEXHUKY O€30MACHOCTH. KomMyHUKaTUBHBIE: yUUTHCS
0bopyoosanus OnpenensaTs CBOWCTBA MPOCTOTO BBIPAKaTh CBOU MBICIU B COOTBETCTBUU
«Touka pocma»)

BEIIIECTBA YTIJIsI, IMETh MIPEACTaBICHNAE
o0 ancop6rmu IoaydyaT BO3MOKHOCTH
HAYYUThHCS:

COCTaBJISITh YPaBHEHHS] XUMUYECKUX
peaxkuui, XapakTepU3yOLIX

C 3a/1ayaMU U yCIOBUSIMH
KOMMYHHKAIH. PerynsTuBHbIE:
MIPOTHO3UPOBATH PE3YJIHTATHI
YPOBHSI YCBOEHHE U3y4aeMOT0
MaTepuana.




XMMHYECKHE CBOMCTBA YIJIepoa

38.0xcua yrieposaa Hayuarcs: OnpenensiTe CTpOSHHE U [1: cranoBIEeHUE MPUYUHHO- OBtajieHue CUCTEMOM [1.33
(M) - yrapusrii ra3 cBoiicTBa okcuaa yriepona (1), ero CJICZICTBEHHBIX CBs3€ii; BbIOOp Hanboee || 3HaHUit

(hu3moIOrHYecKoe IeHCTBHE HA 3¢ (PEeKTUBHBIX CIIOCOOOB pelIeHUs 3a/1a4

OpraHM3M 4YeJIOBeKa. B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIl.

IMosryuaT Bo3Mo:kHOCTH HayuuThest: | K: ymenue ¢ moctatouHoit TOYHOCTEIO

COCTaBJISITh YPaBHEHHS] XUMUYECKUX BBIPa)KaTh CBOM MBICTIH B COOTBETCTBUU C

peaKIuid, YCIOBUSAMU KOMMYHHKAIIHH.

XapaKTepU3YIOIIUX CBOMCTBA OKcuaa || P: ymMeHme opraHnzoBeIBaTh CBOIO

yraepoaa (1) JeSITEIbHOCTD, BBIOMPATh CPEICTBA JIJIs

peanu3anuu Heneu.

39.0kcun Hayuartcs: O6cyxnaTh CBOMCTBa I1: ananu3upoBath U OTOUPATH OBnazieHue CUCTEMOI [1.34
yraepoaa (IV) - okcupa yriepoaa (IV) nH(pOpMaIKIO; TOCTPOCHUE 3HaHUH
YIIIEKUCIBIN Ta3. IMosyyaT BO3MOKHOCTH JIOTUYECKOU LENU PACCY>KICHHIM.
(C ucnonvzosanuem | HAYYUThCS: COCTABIIATH ypaBHEHUE K: BbIOOp OCHOBaHMII U KPUTEPUEB C
o0opyoosanus peaKunH, XapaKTEePU3YIOIIEH LIEJIbIO BBIACJICHUS IPU3HAKOB, YMCHHUEC
«Touxa pocmay) npeBpaiieHne KapOOHATOB B C TOYHOCTHIO BBIPAKATh CBOM MBICIH B

THJIPOKapOOHATHI, TIPOBOAHUTH COOTBETCTBUH C 33J]auaMH U

KayeCTBEHHbIE peaKIUi Ha OKCH] YCIIOBUSMU KOMMYHUKAIIHH.

yrnepoza (IV) u kap6oHaT-noH P: npunsTHe U coxpaHeHue yueOHOMH

3aJauu.

40.YronbHas Hayuarcs: O6cyxaaTh CBOMCTBA U I1: ycranaBnuBaTh MPUYUHHO- OBnazieHue CUCTEMOi [1.35

KHCJIOTA U €€ COJIH.
Kpyrosopor

yriepoja B Ipupoje
(C ucnonvsoeanuem

0bopyooeanusn
«Touka pocma»)

YTOJIBHOM KHUCJIOTHI.

IMosy4yaT BO3MOKHOCTH
HAYYHUTBCSI: COCTABIIATh YPABHEHHUE
peakiuu, XapakTepu3yroen
MpeBpalieHne KapOOHaTOB B
TUIPOKapOOHATHI, TPOBOAUTH
Ka4ueCTBEHHBIC PEAKIINHI Ha OKCH/I

yrnepoza (IV) u kap6oHaT-noH

CJICJICTBEHHEIE CBSI3H.
K: ymeHue onpeensth e CBOero
0o0ydeHus, CTaBUTh U (POPMYIHPOBATH
JUTst ce0st HOBBIE 3a1auu B yuebe u
[MO3HABATEILHON IE€ITEILHOCTH,
pa3BUBATh MOTHBBI U UHTEPECHI CBOCH
IM03HABATEIILHOM JIeSITCIIHHOCTH.

P: IpOrHo3upyIOT pe3ysbTaThl YpOBHS

3HAHUHI




YCBOEHHUS U3Y4aeMOIo MaTepuaia,
IPUHUMAIOT U COXPAHSIOT Y4eOHYIO
3amavy.

41.IlpakTnueckas Hayuaresi: momryyats u cobuparb ITo3HaBaTenbHBIC: YCTAaHABINBATH OBnageHue cucTeMoi [1.36
pabora okcun yriepoza (IV) B naboparopun MPUYHUHHO-CJIEICTBEHHBIE CBSI3U. 3HaHUU
Ne6. Tlomyyenue Y JI0Ka3bIBaTh HAJIMYKMeE JaHHOro ra3a. | KomMMmyHHKaTHBHBIE: yMEHHE
OKCHZa yriepoaa ITosryyaT BO3MOKHOCTH HAYYHTBCS: || ONPEAETSATH 1IeJId CBOETO 00yUYeHHUs,
(IV) n u3yuenue ero || Pacro3HaBaTh OMBITHBIM MyTEM CTaBUTH U (OPMYIIHPOBATH 115 CeOs
cBoiicTB. Pacno- YIJICKHCIIBIN Ta3, KapOOHaT - U HOBBIC 33]]a41 B yueOe U
3HaBaHUC cuiMkaT-uoHbl. Mcnoin30BaTh IMO3HABATEILHOM JIeITeIILHOCTH,
KapOOHATOB. MPUOOPETEHHBIC 3HAHUS U YMEHUS pa3BUBATh MOTHBBI U HHTEPECHI CBOCH
(C ucnonvsosanuem || B IPaKTUYECKOM JEATEITLHOCTH U [I03HABATEJILHON J1€ATEIbHOCTH.
obopyoosanus MOBCEHEBHOM JKU3HU C LIEJIbIO PerynsituBHbIE: TPOTHO3ZUPYIOT
«Touxa pocmay) 6e3011acHOT0 0OpaIIeHHs C Pe3yNbTaThl YPOBHS YCBOGHHUS
BElIECTBAMH U MaTepUaIaMu U M3y9aeMOT0 MaTepuaia; MPUHIUMAIOT U
9KOJIOTHYECKU IPaMOTHOTO COXPaHSIOT Y4eOHYIO 3a71auy.
MOBEJICHUS B OKPYKAIOIIEH cpefie
42 Kpemuuii. Oxcun Hayuatcsi: ComnocTaBisth CBOCTBA [To3HaBarenbHbIE: yCTaHABINBATH Ognagenne cucreMon [1.37

kpemaus (IV)

OKCHJIOB YyIJIepOJa U KPEMHUS,
OOBSICHATH IPUUUHY UX PA3IHUHSL.
VYcTaHaBiIMBaTh 10 XUMHUYECKON
(dbopmyIe npruHaIeKHOCTh BELIECTB K
onpeAeNéHHOMY KJIacCy COSAMHEHUH.
IMosryyaT BO3MOKHOCTH HAYUYUThCH:
3anuchIBaTh ypaBHEHUS PEAKLUil B
JJIEKTPOHHO-MOHHOM BH/IE.
OcymiecTBIATh B3aMMOIIPEBPALICHUS
KapOOHATOB U THAPOKAPOOHATOB.
Pacrnio3HaBaTh OMBITHBIM MYTEM
YIJIEKUCIIBIH ra3, KapOoHar - u

IIPUYUHHO-CJIEICTBEHHBIE CBA3HU U
3aBHCHUMOCTH.
KoMMyHMKaTHBHBIE: IIJIAHUPOBATh
LEJIU ¥ CIIOCOOBI B3aMMO/IEHCTBHS,
MOHUMATh MTO3ULUIO APYTOTO,
y4acTBOBAaTh B KOJIJIEKTUBHOM
00CYyX)IeHUU TTPOOIIEMBI.
PerynsatuBHble: IPUHUMATD U
COXpaHATh YUeOHYIO 33/1a4y;
YUUTHIBATh BBIJICJIEHHbIE YUUTEIEM
OPHUEHTHPHI ACUCTBUS.

3HaAHUH




CHJIMKAT-UOHBI.

43.erMHI/IeBaH Hayancﬂ: I[OKaSBIBaTB KHUCJIOTHBIN ITo3HaBarennHLIE: BRIABIATE OBiageHue I1.38
KHCJIOTa U ee XapakTep BBICIIMX OKCHUIOB yriiepoia 0COOCHHOCTH M TIPU3HAKHA OOBbEKTOB; CUCTEMOU 3HAHUU
conu. CTekio. Y KPEMHHUSL. MPUBOJUTH IIPUMEPHI B KAYECTBE
HGMCHT. ITo JIy4aT BO3MOKHOCTDL BBIJIBUTA€MBbIX TTOJI0KEHHM.
HAY4YUThCHA: COCTABJIATh YPAaBHCHUSA KOMMyHI/IKaTI/IBHLIeZ B3aHMMOJCHCTBOBATh
XUMHAYECKUX PEaKITHIA, B X0/I€ TPYIIOBOM pabOThI, BECTH
XapaKTEPU3YIOIINX CBOMCTBA ZAaJIor, y4acTBOBAaTh B IUCKYCCUH;
KpemHusi, okcuaa kpemuaus (IV), MPUHUMATh APYroe MHEHUE
KPEMHHUEBOU KUCIOTHI. IMeTh W TIO3ULAH, JOITYCKATh
MPEACTABJICHUE O CUIMKATHON CYLIECTBOBAHUE PA3HBIX TOYEK 3PEHUS.
MPOMBIIUIEHHOCTH PerynaruBHsbie: MPOrHO3UPOBATH
pe3ynbTaThl YPOBHS YCBOCHHUS
M3y4aeMoro MaTepuaiia; IpUuHUMAaTh U
COXpaHsATh Y4eOHYIO 3a1auy.
44.KoHTpoJbHast Hayuarcs: npuMeHsTh 3HaHUS, I1: ymeHue BeCTH CaMOCTOATEIbHBIN
padora Ne2 no YMEHHUS U HABBIKHU, MOJTyYCHHBIE TTOUCK
TeMam: MY U3YYECHUU TEMBI K: popmupoBanue cobcTBEHHOTO
«Kucaopoa u MHEHUS U MTO3ULIUH.
cepa. A30T u P: miiaHupoBaHue CBOUX IEHCTBUM B
docdop. Yriaepoa COOTBETCTBHUH C TTOCTABJICHHOM 3a1aueit
H KPeMHUI». U YCIOBUSIMH €€ pealn3alun, B TOM
YHUCJIE BO BHYTPEHHEM IUIaHE.
Tema 7. O6mue cBoiictBa MeTa/lIoB (134)
45.Xapakrepuctuka || Hayuarcsi: XapakTepu3oBathb [To3HaBaTenbHBIE: BBIABICHUE Osnanenue I1.39

MCTaJ1JIOB

METaJIbl HA OCHOBE UX MOJIOKEHUS B
MEPUOINYECKON CUCTEME U
0COOEHHOCTEH CTPOEHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH

0COOEHHOCTEH U MPU3HAKOB OOBEKTOB;
MPUBOJUTH PUMEPBI.

KOMMyHI/IKaTI/IBHBICZ B3aUMOJCHCTBUE B

X0JI€ TPYIIOBOM pabOThL, BEAYT

CUCTEMOMN 3HAHUU




U3MEHEHUS CBOWMCTB METAJIIIOB

110 IEpUOy U B A-Tpymmax.
IMosy4aT BO3MOKHOCTH
Hay4YuThesi: MccnenoBarh CBONCTBA
HN3y4aCMbIX BCHICCTB. IIPUMCHATH
3HAHUS O METAJUTHICCKOU CBS3H IS
pa3bsAcHeHHs (PU3UIECKUX CBOWCTB
METaJIJIOB

JIAajor, y4aCcTBYIOT B
JUCKYCCUHU; IPUHUMAIOT IPYroe
MHEHHE U MO3ULIUIO.

PerynstuBHbIE: IPOrHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMoOro MaTepuaia; IPUHUMAKOT
U COXPAHSIOT Y4eOHYIO 3a7auy.

46.HaxoxneHue
METAJJIOB B IIPUPOJIE
1 00II[HEe CIIOCOOBI
UX MOJTyYCHHUS

(C ucnonvzosanuem
00opyoosanusn
«Touxa pocmay)

Hayuarcs: [Tonbs30BaTbcs
nHpOpManKe U3 IPYrux HCTOYHUKOB
IUI TIOATOTOBKH KPAaTKHUX
cooO1eHuii. ['oToBUTH
KOMIIBIOTEPHBIE IIPE3EHTALIUU 10 TEME
ITosry4aT BO3MOKHOCTD HAYYUTHCH!
Hcnonb3oBark NpuoOpeTéHHBIE
3HAHUA U YMEHUS B IPAKTUYECKON
JESATEIbHOCTH U TIOBCETHEBHOM
KHU3HU C LIEJbI0 O€30MacHOr0
oOpareHusi ¢ BEIECTBAMH U
MaTepHajgaMH U SKOJIOTMYECKU
IPaMOTHOI'O NIOBE/ICHUS B
OKpYJKarolllen cpesie

[To3HaBaTeNnbHBIC: YCTaHABIUBAThH
IPUYMHHO-CJICICTBEHHBIC CBSI3U U
3aBUCHMOCTH.
KoMMyHHKaTHBHBIC: TITITAHHPOBATH
LIEJIA U CIIOCOOBI B3aUMOAEHCTBHS,
MOHUMATh MO3UIIHIO JPYTOTo,
y4acTBOBATh B KOJJICKTUBHOM
00CyXIeHUU TPOOIEMBI.
PerynsTuBHBIC: TPUHUMATH U
COXpaHsTh YUeOHYIO 3a/1a4y;
VUUTHIBATh BBIJCIICHHBIC
VYUTEIEM OPHCHTUPBI JCHCTBHSL.

47.XumMuueckue
CBOMCTBa METAJLIOB.
DNEeKTPOXUMHUYECKHUI
P HapsDKEHUH
METAJIOB.

(C ucnonvzosanuem
o0bopyoosanusn
«Touka pocma»)

Hayuyarcs: nonb3oBaThcs
BJIEKTPOXUMHUYECKHUM PSIIOM
HanpsH>KEHUHA METaJIOB, COCTABIISITh
YPaBHEHUS XUMHUYECKUX PEAKIIUH,
XapaKTEPU3YIOIINX CBOMCTBA
METAJIOB

IMosy4aTt BO3MOKHOCTH
HAYYHUThCSI: OOBSICHATH CBOMCTBA

[1: ananu3upoBaTh U OTOUPATH
WH(OpPMAILINIO; BBIIBUKECHHUE TUIIOTE3 U
X 000CHOBaHHE; MOCTPOCHHE
JIOTUYECKOM LIETIH PacCyKICHUMU.

K: BBIOOp OCHOBaHMII U KPUTEPUEB C
IIEJIBI0 BBIJICIICHUS TPU3HAKOB, YMEHUE
C TOYHOCTBHIO BBIPAYKaTh CBOW MBICIIH B
COOTBETCTBUH C 337a4aMH U

Osnanenue I1.40
CUCTEMOU 3HAHUU
OBiageHue 11.41

CHUCTEMOU 3HAHUU




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

YCIIOBUSIMU KOMMYHUKAIIHH.
PerynsTuBHbIC: IPUHATHE U
COXpaHEeHHE y4yeOHOH 3aJauu.

48.CnnaBsl (cTaib,
IYyr'yH,
JTHOPATFOMUHUH,
OpoH3a).

Hayuares: Onpenensitb 0COOEHHOCTH
COCTaBa M CBOMCTB UyTr'yHa U CTaJIH,
JHOPATIOMUHUS, OPOH3bI

IMosy4yaT BO3MOKHOCTH
HAYYHUTHCS: PA3BIICHITH MPOOIIEMBI
0€30TXO/IHBIX TIPOU3BO/ICTB B
METaJULypIruu. 3HaTh COCTaB U
CTPOEHHE CILJIaBOB, OT/INYME OT Me.
YMeTb 00BSICHATh, TOUEMY B TEXHUKE
LIMPOKO UCIIOIB3YIOT CILIABBI

[To3HaBaTenbHBIC: YMEHUE BECTH
CaMO-CTOSITENTLHBIN MMOUCK, OTOOP
uHopMauu, ee mpeodpazoBaHHeE.
KoMmmyHukaTuBHBIE: (HOPMHPOBAHHE
COOCTBEHHOT'O MHEHUS U ITO3UIIUH.
PerynsTuBHbIC: TITAHUPOBAHUE CBOUX
JEHUCTBUH B COOTBETCTBUMU C
IIOCTaBJICHHOM 3aa4ei U YCIOBUAMU
€e peasiM3aluy, B TOM YHCIIe

BO BHYTPEHHEM ILJIaHE.

49 Illenounsie
METaJLTbI.

(C ucnonvzosanuem
0bopyoosanusn
«Touka pocma»)

Hayuarcsi: xapakTepu3oBath
HIEJIOYHBIC METAJUIBI IO MOJIOKCHHIO
B [IEPUONYECKOM TaOIHIIe U
CTPOEHHIO aTOMOB

IHosy4aT BO3MOKHOCTH HAYYUThCS
COCTAaBJISITh YPABHEHHUSI pEaKIUH,
XapaKTEPU3YIOIINX CBOMCTBA
LIEJIOYHBIX METAJUIOB U UX
COCJIMHCHHI, U O0BACHATH UX B
CBETE TMPE/ICTaBICHUI 00
3IEKTPOJIUTUYECKON JUCCOLMAIIIHN 1
OKHCITUTETHFHO-BOCCTAHOBUTEIbHBIX
MIPOLIECCOB

I1: craHOBIEHME TPUYHHHO-
CJIEJICTBEHHBIX CBSI3€l; BHIOOD
HanOosee 3¢ (HEeKTUBHBIX CITOCOOOB
pelieHus 3aa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH.
KomMMyHHKaTHBHBIE: YMEHHUE C
JIOCTAaTOYHOM TOUYHOCTBIO BBIPAXKATh
CBOU MBICJIH B COOTBETCTBHUHU C
YCIIOBHSIMA KOMMYHHKAIIHH.
PerynsatuBHbie: ymeHue
OpPraHU30BBIBATH CBOIO JESTEIbHOCTD,
BBIOMpATh CPEACTBA JUIsl pealln3aliu
LENIEH.

50.Maruwnii.
[[lenoyno3eMenbHbIE
METaJIIEL.

(C ucnonvzoeanuem

Hayuarcs: xapakTepu3oBaTh
aneMeHTs [[A-rpynms! o
IIOJIOXKEHUIO B IIEPUOANYECKON
TaOJIUIE ¥ CTPOSHUIO aTOMOB

[IpenMeTHbIC: aHATM3UPOBATH U
oTOMpaTh NH(HOPMAIINIO; BHIIBIKEHHUE
TUIIOTE3 M MX 000CHOBAHME;

MMOCTPOEHNE JTOTUYECKOH LENN

OBianenue 11.42
CHUCTEMOHN 3HAHUUI
Osnanexue I1.43
CHUCTEMOH 3HAHUU
OsBnanenue 11.44

CHUCTEMOUN 3HAHUU




o0bopyooeanusn
«Touka pocmay)

IMosryyaT BO3MOKHOCTH HAYYHTHCS :
COCTaBJISITh YPaBHEHUS PEAKLIHIA,
XapaKkTepU3YIOIUX CBOMCTBA MarHUsI
U €ro COCIUHECHUIM,

H 00BICHSITH UX B CBETE
MpeJCTaBICHUNA 00
AIEKTPOJIUTUYECKON JUCCOIMAIIIN 1
OKHUCJIUTEILHO-BOCCTAHOBUTEIHLHBIX
mporieccax.

paccyXIeHH.

KoMMyHMKaTHBHBIE: BHIOOP OCHOBaHMIA
U KPUTEPUEB C LIETBIO BbIICICHUS
IPU3HAKOB, YMEHUE C TOUHOCTHIO
BBIPaXaTh CBOM MBICIIH B COOTBETCTBUU
C 3aJa4aMi U YCIIOBUSAMU
KOMMYHHKAIIUH.

PerynatuBHbIe: IPUHATHE U
coXpaHeHHe yueOHOM 3a1auH.

51.Kanpuuii u ero Hayuarcsi: xapakTepu3oBaTh ITo3HaBaTENbHBIC: BBIABICHUE OsBnagenue cucreMon [1.45
COEIMHEHUS. anemeHThI [IA-rpynmsl 1o 0COOEHHOCTEHN U MPU3HAKOB OOBEKTOB; | 3HAHMIA
XKecTtkocTb BOJBI U MOJIOXKEHHIO B IEPUOIHYECCKOM IIPUBOJUTH IIPUMEDBI.
CrocoOBI e¢ TabJIUIIEe U CTPOCHUIO ATOMOB KoMMyHHKaTHBHBIE: B3aUMOJCICTBHE B
YCTpaHCHHS. IMoJy4aT BO3MOKHOCTH XOJI€ TPYNIIOBON pabOThI, BEAYT
(C ucnonvzosanuem HAay4YHUTbCA: COCTABIIATh YPAaBHCHUS Juajor, ydacTBYIOT B JJUCKYCCHH,
0bopyoosanus peaKIvii, XapaKTePU3yIOIIX NPUHUMAIOT JPYroe MHEHHE U
«Touxa pocmay) CBOMCTBA KaJIBIIUS 1 €T0 COCANHEHHH, || IMO3UIMIO.
1 OOBSACHATH UX B CBETE PerynarusHeie: IPOrHO3UPYIOT
Ipe/icTaBIeHH 00 pE3yJIbTaThl YPOBHS YCBOEHUS
NEKTPOJINTUYECKON JUCCOLUALIUU U M3y4aeMOr0o MaTepuaa; IpUHUMAIOT U
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX COXPaHSAIOT Y4eOHYIO 3a1auy.
npoueccax. 3HaTb KaueCTBEHHYIO
peaKLuIO Ha NOH KabLusl. 3HATH,
4yeM 00YCIIOBJI€HA KECTKOCTh BOJIBI.
YMeThb pa3bACHATH CIIOCOObI
YCTpaHEHUSI JKECTKOCTH
52. Amomunmii. Ilono || Haywaresi: COCTaBIATh YpaBHEHUS ITo3HaBaTeNnbHBIE: OCYIECTBIATH OBnageHue cucTeMoin [1.46

JKEHUE aTIOMUHUSA B
MIEPUOIUYECKON
CUCTEME U CTPOCHHE

XUMHAYECKUX PeaKIHid,
XapaKTepu3ymoIuX o0e CBOWCTBa
ATFOMUHUS

MOKMCK HYXKHOU MH(pOpMaIuu B
yueOHUKe, aTiace.
KoMMyHHKaTHUBHBIE: YUUTHCS

3HAHUH




€ro aromMa.

(C ucnonvzosanuem
obopyooeanusn
«Touka pocmay)

IMoxy4yaT BO3MOKHOCTH HAYYHTHCS:
OOBSICHATH 3TH PEaAKIIUN

B CBETE NpEACTaBICHUN 00
OKHUCJIUTEIHHO-BOCCTAHOBUTEJIBHBIX
MIPOLIECCOB

BBIPA)KaTh CBOM MBICIIH B COOTBETCTBUH
C 3a/1a4aMU U yCIOBUSAMHU
KOMMYHHUKAIUK. PerynsTuBHeie:
IIPOTHO3UPOBATh PE3YJIBTATHI

YPOBHS YCBOEHUE U3y4aeMOI0o

MaTepuana.
53.BaxkHeiimue Hayuartesi: nokassiBath amoTepHblii || [lo3HaBaTenbHbIE: YCTAHOBIECHHE OBnajeHue I1.47
COCIMHCHHUA XapakTep COEAUHEHUs, COCTABIIATh [IPUYUHHO-CIIEICTBEHHBIX CBA3ECH U CUCTEMOH 3HAHUU
AIFOMUHHUS YPaBHEHHUS COOTBETCTBYIOLIHMX 3aBUCUMOCTH MeX1y oObekTamu. K:
XUMHUYECKHUX PEAKIIUN IUIAHUPOBAHUE LIEJIU U CTIOCOOBI
IMosyyaT BO3MOKHOCTh HAYYUTHCS. || B3aMMOJEHCTBYS; OOMEH MHEHUAMH,
OOBSICHSITh MIX B CBETE MPEACTABICHUH || NOHMMaHHE IO3ULIMY ITAPTHEPA.
00 3JICKTPOJUTHYECKON Arcconualuu || PerynsTusHele: coxpaneHue ydeOHOM
3aJavu; YUUTbIBATb BbIACIICHHBIC
YUUTEJIEM OPUEHTHUPHI 1EHCTBUS.
54.Keneso. Ilonoxe Hayuarest: O6cyxnats cTpoeHHe I1: mouck u BelJETIEHUE HEOOXOAUMON OsnaneHue I1.48
HHE JKene3a B aToMma xenesa, Gu3nUecKue u uH(opMaLuy; CHHTE3UPOBAThH CHUCTEMOM 3HaHUMI
NEPUOINIECKOM XMMHUYECKHE CBOMCTBA XKeje3a MMEIOLINECs 3HaHUS; BBIOOP OCHOBAHUH
CHCTEME U CTPOEHHE IMosryyaT BO3MOKHOCTH HAYUYHTHCS ! Y KpUTEPUEB ISl IOCTPOEHUS
€ro aToma. pa3bACHATH CBOMCTBA XKeJle3a B CBETE JIOTUYECKOU LIENH PACCYKIECHUN,
HpeACTaBICHUI 00 OKUCIUTENBHO- YMEHUE IIOJIHO BBIPAKATH CBOU
BOCCTAHOBUTEIIBHBIX IIpOIECcCax U mbiciu. K: popmupoBanue u pazButue
JIEKTPOIIUTUYECKON AUCCOLMAINN TBOPYECKHUX CIIOCOOHOCTEH.
P: ymMeHue opraHus3oBbIBaTh CBOKO
JIeSITEIbHOCTh, BBIOMPATh CPECTBA
JUISL peasIn3aliy Lemei.
55.Coenunenus Hayuarcs: 3uath cBOMicTBa I1: BeIsIBIEHHE OCOOEHHOCTEN Osnanenne I1.49

Kee3a

(C ucnonvzosanuem
0oopyooeanusn

coequnennii Fe+2 u Fe+3

IMosry4yaTt BO3MOKHOCTH
HAYYHMTBCSI: COCTABJIATh YPABHEHUS

U TIPU3HAKOB OOBEKTOB.
K: B3anmopelicTBre B X0/i€ TPYIIIOBON
paboThI, BEAYT AUAJIOT, YI4aCTBYIOT B

CUCTEMOMN 3HAHUU




«Touka pocmay)

peakmuii B CBETE MpeACTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOIMAIIIN 1
OKHCIIUTEILHO-BOCCTAHOBUTEIIHLHBIX
rpoiieccax

JIACKYCCHH.
P: mporuo3upyrot pe3yabTaTsl ypOBHS
YCBOCHHS U3y4aeMOro MaTrepualia.

56.IIpakTuueckas
pabota Ne7. Pemenue
SKCTIEPUMEHTAIIbHBIX
3a/1a4 Mo TeMe
«MeTtaibl 1 UX
COCTMHCHHUSI.

(C ucnonvzoeanuem
0oopyoosanusn
«Touka pocmay)

Hay4arcs: BBIIOJIHATD
JKCIIEPUMEHTAIIBHBIE 33/1a41
WHAMBUYaJIbHO Pa3HbIMU CIIOCOOaMHU
ITosry4yaT BO3MOKHOCTh HAYYHThCSH:
BbIOMpaTh HanboJIee paroHaIbHBIN
XOJ pEeLleHHUs, 1eJ1aTh BHIBOJIbI HA

OCHOBAHUU HAOJIFOACHUN

[1: ananu3upoBaTh U OTOUPATH
nH(OpPMAaILIKIO; BBIIBUKEHHUE TUIIOTE3 U
ux 000CHOBaHME; TOCTPOCHUE
JIOTUYECKOM LIETHU PacCyKICHUM.

K: BbIOOp OCHOBaHMUIi U KPUTEPHUEB C
L[EJIbIO BBIJICIICHUS IPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPAKaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Jja4aMH U
YCIIOBUSIMU KOMMYHUKAIIHH.
PerynsTuBHbIC: IPUHATHE U
COXpaHCHHE y4eOHOU 3aJauH.

OBJazeHue cucTeMou
3HAHUH

[1.50

57.KonTpoJbHast
paGora Ne3 mo
Teme: «O0mme
CBOMCTBA
METAJJIOBY.

Hayuarcsi: npyUMeHATh 3HaHHUS,
YMEHUS U HaBBIKH, II0Jy4YECHHBIE
IIPU U3Y4YECHUH TEMBI

IT: BeIGODP Hanbosee 3¢ (heKTUBHBIX
Croco0O0B pereHus 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUH.
K: ymenue ¢ 1octaTtouHO# NOJTHOTOM U
TOYHOCTHIO BHIPAYXKATh CBOM MBICITH B
COOTBETCTBUHU C 3a7[a4aMH U YCIOBUSIMH
KOMMYHUKAIIHH.

P: nmpuHuMaTh u coXpaHaTh y4eOHYIO
3a71a4y; CAMOCTOSITEIBLHO BBIJEIATh U
(hopMHUPOBATH 11€JTh; COCTABIIATH TIJIaH
U IIOCJIENOBATEIILHOCTE NEUCTBUH.

Tema 8. OcHoBbl opranuveckoit xumuu(10 4)




58.Ileponavansubie || Hayuaresi: OOcyxaaTh OCHOBHBIC [To3naBaTenbHbIE: OCYIIECTBIATH (OBNasicHUE CUCTEMOM IL.51
CBEJICHUS O MIOJIOKEHUSI TEOPUH CTPOCHUS MOMCK HYXHON MHGOpMaIuu B BHAHUI
CTPOCHUHU OpPraHMYeCcKuX coeTMHeHUN A.M. ydeOHHUKe, aTiace.
OpraHUYECKUX byrneposa KoMmMmyHHKaTUBHBIE: YUUTHCS
BELICCTB. IMosryyaT BO3MOKHOCTH BBIPAKATh CBOU MBICIIH B
HAYYMTbCS: 3a1ChIBaTh COOTBETCTBUHU C 33Jja4aMH 1
CTPYKTypHBIE (hOpPMYITBI YCIIOBUSIMU KOMMYHUKAIIMH.
OpraHUYECKUX BEILECTB HA MIPUMEPE PerynaruBHbIe: MpOrHO3UPOBATH
AJIKaHOB pe3yiabTaThl YPOBHS YCBOCHHE
M3y4aeMoro mMaTepuaia.
59.Vupoiennas Hayuarcs: onpeaensTe NIpUYrUHbI [To3naBaTenbHbIC: YMEHUE BeCTU caMO- || OBianenue cucreMoin [1.51
KJaccupuKanus MHOT000pa3usi OPraHUuYECKUX CTOSATETbHBINA MOUCK, OTOOP 3HaAHUUI
OpraHUYECKUX BEILIECTB, OCHOBHBIE MPU3HAKU uH(popMaluu, ee peodpa3oBaHue.
COCIMHEHU. KJ1acCU(UKALUU OPTraHUYECKUX KommyHukaTuBHBIE: (hOpMUPOBaHHE
COEIMHEHU I CcOOCTBEHHOTO MHEHHUS U TIO3UITUH.
IMosryyaT BO3MOKHOCTH PerynaruBHsbie: m1aHUPOBAHUE CBOUX
HAYYHUTBCS: OTIPENIETISATh U30MEPHI U3 || IEMCTBUI B COOTBETCTBUU C
MPEJI0KEHHOTO NIEPEYHs ITOCTaBJICHHOM 3aa4eil M YCIOBUAMU
CTPYKTYPHBIX (hOpPMYII OPTAaHHUECKUX || ee pearu3aiuu.
BEILIECTB, OPUEHTUPOBATHCS B
KJIacCU(PUKAIMKA OPTaHUYECKUX
COEAMHEHHI
60.IIpenenbubie Hayuarces: O6cyxaaTh OTAEIbHBIX I1: yMeHMe OPraHU30BBIBATH CBOKO OBnajieHue CUCTEMOM [1.52

YIJIEBOAOPOBI.
Meran, 5TaH.

IpeJIcTaBUTENeN alKaHOB (MeTaH,
3TaH, Mpormnax, OyTaH), uX pu3nUecKue
U XMMHUYECKUE CBOMCTBA,
OIIpeEIEHUS] TOMOJIOT OB,
TOMOJIOTMUYECKOTO psija

IMosmy4yaT BO3MOKHOCTH

HAY4YHUTbCSI: COCTABIAT

JeSITebHOCTD, BEIOUPATh CPEICTBA JUIS
pean3anny Heneu.
KoMMyHMKaTUBHBIE: TPUHUMATD U
COXpaHATh Y4eOHYIO 3a/1auy.
PerynstusHsbie: popmupoBaHue u
pa3BUTHE YMEHHI BECTH
CaMOCTOSITENIbHBIN MOUCK, 0TOOP

3HAHUH




CTPYKTYpHBIE (hOPMYJIBI AIIKAHOB

uHpOpMaLnu.

61.HenpenenbHbie
YTIIEBOJIOPOIBI.
OTUIEH.

Hayuarcs: CocraBnsaTh
CTPYKTYpPHYIO (pOpMYIly 3THIIEHA, €r0
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA,
KaueCTBEHHbBIE PEAKIIMY Ha
HenpeAeabHbIE YTIEBOAOPOIbI.
ITosryyaT BO3MOKHOCTH HAYYUTHCH:
COCTaBIISITh CTPYKTYpPHBIE (POPMYITBI
rOMOJIOI'OB ATUJICHA

[To3HnaBaTeNnbHBIC: YMEHUE BECTH
CaMO-CTOSITENIbHBIN MOUCK, OTOOP
uHpopmanuu, ee mpeodpa3zoBaHue.
KoMMmyHHKaTHBHBIC: (HOPMHUPOBAHHE
cOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
PerynsTuBHBIC: TUTAHUPOBAHUE CBOUX
JIEUCTBUIA B COOTBETCTBHUHU C
MOCTaBIICHHOM 3a/1a4eil U yCIOBUSIMU
ee peaym3aIiy, B TOM YUCIIe

BO BHYTPEHHEM ILJIaHE.

62.ITomumepsl

Hayuarcs: CocraBisarhb
CTPYKTYpHYIO hopMy.Ty

alieTuiIeHa, ero (pu3nuecKue u
XUMHUYECKHUE CBOKCTBA

IMosryyat BO3MOKHOCTH
HAYYHMTBCSI: COCTABJIATh YPABHEHUS
XUMHYECKUX PEAKIUH,
XapaKTEePU3YIOLIUX CBOMCTBA
aleTUIIeHa

[To3naBarenbHbIE: BEIOMpATh Hanboee
3¢ (heKTHBHBIE CTIOCOOBI pEIICHHUS
3a]1a4; KOHTPOJUPOBATh U OLICHUBATh
IIPOLIECC U PE3YNIbTAT AEATEIBHOCTH.
KoMMyHHKaTHBHBIE: JOrOBapUBaTHCS
0 pacripesiesieHu pyHKIUI 1 posieit B
COBMECTHOM JeSITEIbHOCTH.

P: ymeHne opranns3oBsIBaTh CBOXO
JIeSITEIbHOCTh, BBIOMPATh CPECTBA
JUTsl peasIn3aly Lesei.

63.IlpousBoanbIe
YIIICBOIOPOJIOB.
CrupTsl.

Hayuaresi: OOcyxaath onpeaenenne
CIIUPTOB, 001IYI0 (hOPMYIy CIIUPTOB,
¢busnonaoruyeckoe AeHCTBUE METAaHOIA
Y 3TaHOJIa HA OPraHu3M

IMosry4yaTt BO3MOKHOCTH
HAYYHUThCS COCTABIISTH YPABHEHUS
peakuuii, XapakTepU3yOINX
CBOICTBA CIIUPTOB

[IpenmMeTHbIE: aHANU3UPOBATH U
0TOMpaTh HH(OPMAIHIO;

BBI/IBI)KEHUE TUIIOTE3 U UX
000CHOBaHHUE; TOCTPOCHUE
JIOTUYECKOU LIEIU PACCYKICHUN.
KoMMyHUKaTHBHBIE: BEIOOP OCHOBAaHUI
U KpUTEPUEB €

ICIBIO BBIICJICHUA

IIPU3HAKOB, YMEHHE C TOYHOCTBIO

BbIpaXaTb CBOM MBICJIM B COOTBETCTBHUU

OsBnanenue I1.53
CUCTEMOU 3HAHUU
Osnaznexue 11.54
CHUCTEMOM 3HAHUU.

I1.55




C 3a/1a4aMU U yCIOBUSIMU
KOMMYHHUKAIUH.
PerynsTuBHbIC: IPUHATHE U
COXpaHeHHE y4yeOHOH 3aJauu.

64 .Kap6oHoBbie
KHUCJIOTHI. CIIOXKHBIE
s¢upsl. XKupsl

Hayuaresi: onpenensite GopMyIisl
MYpPaBbUHOM U YKCYCHOU KHCIIOT,
HUMETh MPEJICTABICHUE O CIOXKHBIX
adupax

IMosyyaT BO3MOKHOCTH HAYYMTHCS
COCTaBJISATh YPaBHEHHS] XUMUYECKUX
peaKInii, XapaKTepU3yIOLINX 00IIne
CBOMCTBA KHCIIOT, HA TIpUMEpE
MYPaBbUHOM U YKCYCHOW KHUCJIOT.
cocraB, (U3MYECKUE CBOMCTRA,
MIPUMEHEHHE U OMOJIOTHYECKYIO POJIb
KHUPOB

[To3HaBaTenbHBIE: CAMOCTOSATEIHLHO
CO3/1aBaTh AJITOPUTM JESATEILHOCTH MIPH
peleHnu IpooiieM pa3InyHOro
XapakxTepa.

KommyHnukaTuBHbIe: popMUpOBaHHE
CcOOCTBEHHOTO MHEHHUS U TIO3ULIUH.
PerynstuBHbIC: yIUTHIBATH
YCTaHOBJICHHBIE ITPABHJIA B
IUTAHUPOBAHUM U KOHTPOJIE CII0c00a
pELICHUSs; OCYILECTBICHNE
MOIIIAaroBOTO M UTOTOBOTO KOHTPOJISL.

PazButne
caMOOIpeeIeHUs U
aJIeKBaTHOT'O
OLICHMBAHUS CBOUX
JIOCTIDKCHUHN B
IIPUMEHEHNN 3HAHUI B
HOBOW CHUTYallUH.
CrpemieHue k
IMO3HAHMIO TOI'0, YTO
HEU3BECTHO, HO
MHTEPECHO.

[1.56

65.YrneBoasl

Hayuares: onpenensits
MOJIEKYJISIpHBIE (DOPMYJIBI TITFOKO3HI,
caxapo3bl, KpaxMaia, [eJUTI0I03Hl,
Ka4eCTBEHHYIO PEaKIUIO Ha TIIIOKO3Y
1 Kpaxmaj, OMOJIOTHYECKYIO POJIb
IIIOKO3bI U caxapo3bl [losryuar
BO3MO’KHOCTb HAYYUTbHCH:
OIPEAEIATh CXOACTBA U pa3lInuue
Kpaxmasia 1 LHeJITHJIO03bI

[To3naBarenbHbIe: BEIOUpATh Hanboee
s pexTUBHBIEC CITOCOOBI pelIeHUs
3a/1a4; KOHTPOJINPOBATh U OLICHUBATh
IIPOLIECC U PE3YNBTAT AEATEIBHOCTH.
KoMMyHHKaTHUBHBIE: JOTOBAPUBATHCS
0 pacripesiesieHu pyHKIUI 1 posieit B
COBMECTHOH JI€ATEIbHOCTH.
PerynsatuBHele: yMeHME
OpraHU30BBIBATH CBOKO ACSATEIBHOCTD,
BBIOMpATh CPEACTBA JUIsl pealln3aluu
LENEH.

OBJrazieHue CUCTEMOM
3HAHUH

[1.57

66. AMHUHOKHUCIIOTHI.
benxu

Hayuarcs: onpenensars
MOJIEKYJISIPHBIE (DOPMYIIBI TITFOKO3HI,
caxapo3bl, KpaxmaJa, LeJUII0JI03bI,

[To3HaBarenbHbIE: yMEHUE BECTH
CaMO-CTOSITETIbHBIHN MOKCK, 0TOOP
uHpopMalny, ee Ipeodpa3oBaHHE.

OBJageHue CUCTEMOI
3HAHUHN

[1.58




KAueCTBEHHYIO PEaKLUIO Ha TIIIOKO3Y
U KpaxmaJj, OMOJIOTHYECKYIO POJIb
III0KO03bI U caxapo3ssl Ioayuar
BO3MO’KHOCTh HAYYUTbHCH
OIPEACIATH CXOACTBA U pa3lInuue
Kpaxmaia ¥ HeJUTIOI03bI

KommyHukaTuBHBIE: (HOPMHUPOBAHHE
COOCTBEHHOI'0O MHEHUS U ITO3HUIIHH.
PerynaruBHsbie: MJIaHUPOBAHUE
CBOUX JCHCTBUH B COOTBETCTBUM C
IIOCTaBJICHHOM 3aa4ei U YCIOBUAMU
ee pean3aluu.

67.Kourposnnas
pabota Ned o Teme:
«Opranuyeck ast

XHUMUA».

Hayuarcs: npUMeHATh 3HaHHUS,
YMEHHS U HAaBBIKH, II0TY4YCHHbIE
IIPU U3YyYEHUH TEMBI

[To3HaBaTenbHBIE: BEIOOP HanboIee
3(h(PEeKTUBHBIX CIIOCOOOB PEIICHUS
3a]1a4 B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuil. KOMMyHHKaTHBHBIC: YMEHUE
C IOCTaTOYHOW IOJIHOTOW W TOYHOCTHIO
BbIpa>XaTb CBOU MBICJIIU B COOTBETCTBHUU
C 3a/1a4aMU U yCIOBUAMHU
KOMMYHUKaIUu. PeryinsTuBHble:
MPUHUMATDH U COXPAHATH YUYEOHYIO
3a/1auy; CaMOCTOSITEIIbHO BBIIEIATh U
(hopMHUPOBATH 11€JTb; COCTABJIATH TIJIaH
U MOCJIEA0BATEILHOCTD JEUCTBUIA.

PazButne
CaMOOIIpENETIEHUS U
aJICKBaTHOI'O
OIICHMBAHMS CBOUX
JIOCTHIKEHUHU B
NPUMCHEHUH 3HAHHI B
HOBOW CUTYallUU

68.006001meH1E
3HAHUH, MOITYYEHHBIX
B 9 KII.

Hayuarcs: 06001aTe OCHOBHBIE
MOHATHSI Kypca XUMUU 9 Kiacc

[To3HaBaTenbHbIE: CAMOCTOSATEIBHO
CO3/1aBaTh aJITOPUTM JEATEITHLHOCTH MTPH
pelieHnn nIpobiieM pa3InyHOro
xXapakrepa.

KommyHukaTuBHbIE: (OpMUpOBaHUE
CcOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
PerynsTuBHbIC: YUUTHIBATD
YCTaHOBJICHHBIE ITPABHJIA B
IUTAHUPOBAHUM U KOHTPOJIE Crlocoba
pELIEHHMS; OCYIIECTBICHUE
MOIIIArOBOTO M UTOTOBOTO KOHTPOJIS




KoHTpoJib ypoBHS 10CTHKEHUI JIAHUPYEMBIX Pe3yJIbTATOB.

Buowvl konmpona: TecTupoBaHHE; YCTHBIN KOHTPOJIb; CAMOKOHTPOJIb M B3AUMOKOHTPOJIb; PE3YIbTaThl MPAKTUUECKUX U Ta00OpaTOpHBIX pabdoT;
Coodeporcanue KoHmpoaA. 3HAHUE TIOHATHS, TEPMHUHBI; YMEHHE CAMOCTOSITENIbHO OTOMPATh MaTepual, aHATU3UPOBATh ASSATEILHOCTh YEIIOBEKa,
BBICKA3bIBaTh CBOU CYXKJEHUS, CTPOUTh YMO3AKIIIOUEHHUS; YMEHHE UCII0JIb30BATh MOJIyYEHHBIC 3HAHUS Ha TIPAKTHKE.

CPEACTBA KOHTPOJISA k yueoHOMY Kypcy «XuMHs.» 9 Kiacc

1 BapuanT « DJIeKTPOJUTHYECKAS TUCCOUUALUSA U CBOHCTBA 3JIEKTPOJIUTOBY

1. DaeKTpoNMTaMK HAa3bIBAIOTCS BEIECTBA: a)[TPOBOJSIIUE SICKTPUICCKUM TOK, 0)IPOBOIAIINE MICKTPHUSCKUN TOK B PACTBOPAX M paciljiaBax, B) HE
MIPOBOISIINE IJCKTPUICCKHUI TOK, I')PACTBOPUMBIE B BOJIC

2. BoienuTe psiji, B KOTOPOM Bee BerecTBa- anekTposiuthl: a) NaOH , AgCl, caxap, 6) atunossiii ciupt, H2SiOs , KOH, 8)CuSO4, NaOH , HCI, r) 3TunoBsIi
CIHUPT, BOJa, caxap

3. BemecTBa npu mucconuanyu, KOTOPBIX 00pa3yroTCs TOIBKO aHHOHBI THPOKCOTPYIIIIBL, 3TO: a) KACIOTHI, O)IIEN0YH, B) CPEIHUE CONH, T) KUCIBIE CON
4. Peakiuu HOHHOTO OOMEHA UAYT JI0 KOHIIA, C BBIICICHUEM T'a3a, mpu B3aumoaericteuu: a) Cu(OH)2 u H2SO4

5. Kakoe BeriecTBO IpOBOAUT IEKTPHUYECKHI TOK: a) caxap (TBep/.) , 0) caxap (pacTBop), B) XJIOPH] HATPHUs (PacTBOP), T) XJIOpUA HATpHsI (TBEPA.)

6.Y KaKoro BEIIECTBa IEKTPOIUTHUCCKAs Tucconnanus mporekaer crynenyaro:a)Fe(OH)s  6)K2SO4 B)Fe2(SOs)s r) H2SO04

7. OTMeTbTe, B KAKOM CIIydae peakius MeKIy HOHaMH He mpoTekaer: a) 3K ' + POs3- 0) Fe3" + 30H ~ B) Ca®* + COs> r) Ba®* + S04
8.Onpenennre CIOXKHBIA aHUOH: a) UOH Oapusi, 0) cynb(haT-moH, B) MOH aIFOMHUHUS, T') XJIOPH-HOH

9. BEIbepuTe NpaBIIIGHYIO 3aITHCh YPABHEHHS THCCONMALIAN a30THOH KucioTs: a) HNOs— H + NO* 6) HNOs— H™ + 3NO*  B) HNOs:— H™ + NOs"

r) HNOs— H* + NOs~

10. Kakyto cpeny umeet pactBop Mg(NOs)2: a) Kuciayo 0) HIeT0uHYI0 B) HEUTPANbHYI0  TI') TOMOT'€HHYIO

11. ®opmyna cunpHOTO AnekTponuta: a) H2S036)CaCOs B) H2CO:s r) CaSOs 1) HNOs

12. Macca comnn, obpa3zoasietics mpu Harpesannu 20T okcuma meau(ll) ¢ 21t cepHoii kucnoTsl, paBHa: a) 16,4r0) 20,2r B) 34,3rr) 42,5rn) 50,31

13. O6bem Bogopoaa (H.y.), 00pa3yrowerocs npy B3auMoaeicTBun 13r nuHka ¢ 24,5t pacTBopa CepHOM KHCIIOTHI, paBeH: a) 2,24n 6)4,481 B)6,72n 1) 5,601
n)7,12n

2 BapHaHT « DJIEKTPOJIUTHYECKAS TUCCONUALNA U CBOICTBA 3JIEKTPOJIUTOB)»
1.He npoBOAUT 31EKTPUUECKUI TOK BOAHBINA PAacTBOP: &) CEPHON KUCIOTHI, 0) THAPOKCHAA HATPUS, B) caxapa, T') THAPOKCUAA Kaus
2. Ocanok obOpasyeTcst IpH B3anMo/IeiicTBUH pacTBopa xiopuaa xxenesa(ll) u: a)ruapokcuna Hatpusi, 6)cyiabdara HaTpusl, B)HUTpPATa HATPUS, T)XJIOpUIa HATPHS

3. BemecTBa, KOTOpBIE IPH TUCCOLMALIMH 00Pa3yIOT TOJIBKO KATHOHBI BOAOPO/Ia, HA3bIBAIOTCS: a)CONSMH, 0)KHCIOTaMH, B)IIETI0YaMH, I')aM(pOTEPHBIMU
THJIPOKCHIAMH

4. HeanexTpoinTaMu SIBIISTIOTCS BCE BEIIECTBA TPYIIIBL: @) PACTBOP MMOBAPEHHOW COJH, caxap, Iz, 0) aTuioBbIi criupt, consHas kucinota, Ca(OH)2, B) constaas
KHCIIOTa, PACTBOP MIOBAPEHHOW COJIM, 3TWIIOBBIN CITUPT, T') caxap, STWIOBBIH criupT, 2

5.BbizienuTe BEIIECTBO, MPH AUCCOMUAIIMNA KOTOPOro oOpasyercs cunukar-uoH: a) CaSiOs  6) H2SiOs  B) NazSiOs r) BaSiOs 1) ZnSiOs
6.0mpenenure hopMyiy BEIIECTBA, JIEKTPOIUTHYECKAS TUCCONUAIUSA KOTOPOTO MPOTEKAET CTYIEHYATO: a) Ba(OH): 0) HNOs B) NaOH r) HCI

7.0mpenenure NpoOCTON KaTHOH: a)UOH aMMOHHS, 0)KapOOHAT-HOH, B)CYIb(aT-uOH, T)UOH KaUs



8.CoxpaleHHOe HOHHOE YpaBHEHUE Ba®* + S04 — BaSOs| cooTBeTCTBYET B3aUMOJICHCTBUIO:

a) Ba(OH)2 + HCI, 6) Ba(OH)2 + H2SO4+ B) Ba(OH)2 + HNOsr) Ba(OH)2 + H2SOs
9.HaiimuTe HOHBI KOTOPBIE MOTYT COBMECTHO HAaXOAUTHCS B PACTBOPE: a) ARy OH 0) Zn®* u OH B)Na*u OH 1) Cu®* u OH n) F ¢ u OH
10. IIpu mobaBacHUK B BOIY KAKOT0 U3 3THX COSAUHEHUI peakuus cpeasl Oyner kuciaoi: A) K2COs b) Naz:SO4  B) K2SOq4 I') Na2COs/]) CuClz
11. CunbHBIM 3JIEKTPOIIUTOM SIBJISIETCS] BOAHBIH PACTBOP: a)yKCYCHOM KHCIOTHI, 0)CepOBOAOPOAHON KUCIIOTEI,  B)CEPHOM KHUCIOTBI, I')CEPHUCTON KUCIOTHI
12 .Macca cynbsdaTa HaTpHs, 00pa3oBaBIIETOCs PH B3auMOAeHCTBUM 49T rupokcuaa HaTpus U 49T cepHoii KUCIOTHL, paBHa: a)49r, 6)71r, B)87r r)98r 1)
100r
13. O6wem okcuna yriaepoza (IV), Beigenusiuerocs npu coeanHeHnd 30r coystHONW KUCTOTHI ¢ 25T kapOoHaTa KaJblHs, paBeH: a)5,6:, 6)6,51 B)7,6m 1)8,51, 1)
9,611

Kourpoabnas pabora Ne2 nmo remam: «Kuciaopon u cepa. Azort u pocop. Yriepon u kpeMHHii» Bapnant I

Al. Cxema cTpoeHHUs aTOMa XMMHYECKOT'0 3JIEMEHTa KpeMHus: a)2e, 4e, 0)4e, 2e, 8e, B) 2e, 8¢, 4e, 1) 2e, 4e, 8e
A2. TTonoxxuTenbHYIO CTeTIeHb OKUCIeHUs Gochop He mposBisaeT B coenuHeHun: a) P20s, 6) PCls B) HsP, 1) P203
A3. KucnoTHbIe CBOMCTBA BBICIINX OKCHUAOB XUMHUYECKUX AI1eMeHTOB B psiny N20s — P20s— As20s5— Sb20s : a) ycunuBaroTcst, 6) ocnabeBaroT, B) He
WU3MEHSIIOTCS, T)CHAauYalla YCHIIUBAIOTCS, 3aTEM 0CJIabeBaloT

A4. AMMUaK He BCTyIaeT B XMMUYCCKYIO PEaKIUIO C: a)KUCIOPOIOM, 0)COJISTHON KUCIOTOM, B)BOJIOPOJIOM, T)BOIOM

AS. CoenrHeHMsI cepbl ¢ METAIUIAMHU Ha3BIBAIOT: a)cylbdaTaMu, 0)cyabQuaamu, B)CyIbGUTaAMU T')CEPHUCTHIMHA METaNIaMH

A6. B pesynbTaTe OKMCIICHUS aMMHaKa B IPUCYTCTBUH KaTaiau3aTopa oopasyrores: a) okcun azora(ll) u Bona, 6)okcun azota(lV) u Bosa, B)a3oT v BOja, T)OKCHT
azota(ll) m Bomopon

A7. Cokpamennomy noHHOMY ypaBHeHuHi0: CO2 + 20H ™ = H20 + COs }COOTBCTCTByeT XUMHUYECKAsT PeaKIus

a) MeXIy COJITHOM KHCIOTOW U KapOOHATOM Kanblins, 0) MEXKAY TUAPOKCUIOM HaTpus U okcuaoM yriaepoaa(lV), B)

MEXIY KpeMHHEBOW KUCIOTON 1 KapOOHATOM KaJHs, T') MEXKIy KapOOHaTOM HAaTpus B oKcuIoM kpeMHus(IV)

A8. VI3 npuBeICHHBIX YpaBHEHUH XUMHUECKUX PEaKIMii peakiiuei HoHHOTro ooMeHa He sBisiercs: a) 2NHsOH + CO2 = (NH1)2COs + H20, 6) (NH4)2CO3 =
2NH3 + COz2 + H2O  B) NH4OH + HNO3 = NHsNO3 + Hz0, r) 2NH4OH + CuClz = 2NH4Cl1 + Cu(OH):

Bl. YcranoBuTe COOTBETCTBHE MEXK/Y HCXOMHBIMHU (MCXOIHBIM) H TIOJYYCHHBIMU BEIIECTBAMH B YPABHEHHUSIX XUMUYECKHX PEAKIHi, XapaKTePU3YIOIIHX
cBoiictBa hocopHoit kuciotel. 1)H3POs + Ca— 2)H3POs + Ca(OH)2— 3) H3PO4 + CaClz — 4) H3POs — A) P20s + H20 b)

Ca3(P04)2 + HCI B) P + H20 I') Ca3(P04)2 + Hz JT) Ca3(P04)2 + H20

B2. YcraHoBHTE COOTBETCTBHE MEXKY PEAKTHBOM U TPYIIIOH BEIIECTB, KOTOPBIE MOKHO OOHAPYKHUTH C IOMOIIBIO 3TOTO PEaKTHBA:

1) pacTBOpuMbIe cosu Gapusi, 2)pacTBOPUMBIE COJIH cepedpa, 3)KHCIOTHI (COJIsHAs, a30THAs), 4) pACTBOPUMbIEC COJIH MEIH

A) kapbonatsl, B) cepoBoopo/iHast KHCIIOTa U pacTBOPUMEIE B BoJie Cylb(UIbI, B) ranoreHoBoJopoaHbIe KUCIOTH U uX conu, kpome HF, I') conu xenesa B
CTETICHIX OKHUCIICHUs +2 U +3 WK conu CBHHIA, Jl)cepHas KHCIOTa U €€ COJH - CYTb(aThl

B3. YcraHoBHTE COOTBETCTBHE MEXIY CXEMOIl Iepexo/ia 3JeKTPOHOB B XUMHUUECKOW PEAKLIUH U IPUMEPOM, WILTIOCTPUPYIOLIUM €€.

1N? 5N*? N3 N*™2 3N N*2 AN N

A) HNO3 + Cu— Cu(NO3)2 + NO +H20  B)NO + 02— NOz2  B) N2+ O2 —» NO,I') NH3 + O2— NO + H20, T) HNO3 + Cu— Cu(NOs3)2 + NO2 +
H20

B4. KonuenTpupoBaHHas cepHasi KUCIIOTA SBISIETCS. OKUCIUTENIEM B XUMUUecKuX peakiusix: a) Cu + H2SOs— CuSO4 + H20 + SOz,

6)CuO + H2SOs— CuS04 + H20, 8) NaCl + H2SO4 — Na2S0s + HCI, r) C + H2S02— CO2 + H20 + SO0,

BS. Hanumure ypaBHEHHS XMMHUYECKUX PEAKLUH, B KOTOPBIX okcup yraepona(lV) Oynet B3auMoaeiicTBOBaTh C THAPOKCHIOM JINTHSI, OKCUAOM KaJbIIHs,
Boj0M, xstopuaomM meau(Il).



Cl. Hanumvre B IpUBECHHOM CXeMe HaJl CTpesKaMu GOPMYITbI BEIIECTB, C IIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD YKa3aHHbIC npeBpaiieHus. Ca—
Ca(OH)2— CaCO3— Ca(HCOs3)2
C2. K pactBopy, cogepxamemy 10,7 r xmopuaa aMmmoHus, 100aBHIM H30BITOK pacTBOpa HUTpaTa cepedpa. Onpenennrte Maccy oOpa3oBaBIIErOCs OCaIKa.

KonTpoabnas padota Ne2 nmo temam: «Kucnopon u cepa. A3ot u docdop. Yriaepon u kpemumin»  Bapuanr 11

Al. Cxema cTpoeHHS aTOMa KHCIIopoza: a)2e, 4e, 6e, 0) 2e, 8¢, 4e, B) 2e, 8e, 6e, 1) 2e, 6e,

A2. TTonoXHUTENbHYIO CTSIICHb OKUCIICHHUS a30T He mposBiseT B coenunenun: a) N20, 6) NO, B) NO2, r) Ca3N2

A3. B psny Si02— P205—S03— Cl207 ¢ yBenmueHneM OTHOCUTEIBHOM MOJICKYJISIPHOM MaCChl OKCHIIOB: ) YCUJIMBAKOTCSl OCHOBHBIE CBOWCTBA BELIECTB, 0)
YCUJINBAIOTCS KHCIIOTHBIE CBOMCTBA BEIIECTB, B) YCHIMBAIOTCSA aM(pOTEpHbBIE CBOMCTBA BEIIECTB, I') CBOMCTBA BEIIECTB MPAKTUYECKH HE U3MEHSIOTCS A4.

Cepa He BCTyIaeT B XUMHYECKYIO PEaKIIHIO: a) C BOAOPOAOM, 0) C KHCIOPOOM, B) C METAIIaMH, T) ¢ Bojoi AS. CoennHEHHs a30Ta ¢ METaIJIaMH

Ha3bIBAIOT: a)HUTpaTaMH, O)HUTPUTAMH, B)HUTPUIAMH, I')a30THCTHIMU Me A6. B pesynprare monHoro cropanus merana oopasytotes: a)COz u Hz, 6) C u

H20, B) CO2 u H20, 1) CO u H20,

A7. CokpallleHHOMY HOHHOMY YPaBHEHHIO: PO 3+ 3Ag * = AgsPOs COOTBETCTBYET XHMHUYECKAs PEaKIHs a) Mex /Ty (hochaToM HATPHs U XJIOPHIOM cepedpa, 6)
Mexay GochaToM HATPUS M HUTPATOM cepedpa, B) Mexay hocdarom HaTpHs 1 OKCUIOM cepedpa, T) Mexay (hocdaToM HATpHs U cepedpomM

A8. U3 npuBeIcHHBIX YpaBHEHUI XUMHYECKUX peakluil peakiueii oomeHa sisisetcs: a) (NH4)2COs = 2NH3 + C02 + H20, 3NaOH 6) H3P04 +

= NasPOs + 3H20, B) Cu + 4HNO3 = Cu(NOs3)2 + 2N02 + 2H20, 1) 4P + 502 = 2P20s

Bl. YcranoBuTe COOTBETCTBHE MEXK/y HCXOAHBIMHU U MOJTyYCHHBIMHU BEIIECTBAMH B YPAaBHEHHSX XUMHUUCCKUX PEAKIHi, XapaKTEPU3YIOLIUX CBOWCTBA aMMHUAKa.
1) NH3+ H20 »  2) NH3 + H2S04 — 3) NH3 + 02— 4) NH3 + 02(B npucyTCTBUH KaTajau3aTopa) —

A) N2+ H20 B)NO02+ H20 B)NHsHSO:, I') NO+H20 J1) NHs OH

B2. YcraHoBHTE COOTBETCTBHE MEKIY HOHOM M CLIOCOOOM €ro 00HapyKeHus B pacTBopax: a) |-, 0) SO0s2 , B)NO3- r) NHa+

A) npu 100aBIEHUH IENI0YH 00pa3yeTcs ra3 ¢ XapakTepHbIM 3anaxoM, b) npu go6aBneHnn HUTpaTa cepedpa 00pas3yeTcst KeNThIi TBOPOXKUCTHIH 0CaIOK,
HEepacTBOPHUMBII B a30THOM KUCIIOTE, B) Ipy HarpeBaHu# ¢ Me/IbI0 M KOHIICHTPUPOBAHHOW CEPHOW KHCIOTOH 00pa3yeTcst roiy0oid pacTBOpP U BbLIEINSAETCS OyphIid
ra3, I') mpu noGapnennn HUTpaTa Gapusi oOpasyeTcs METKOKPUCTAIUNTMIECKUI 0CaJOK, HEpaCTBOPUMBII B @30THOW KUCIIOTE

B3. YcraHoBHTE COOTBETCTBHE MEXKIY CXEMOH Mepexo/ia AJIEKTPOHOB B XMMUYECKOW PEakIIMi U PUMEPOM, HILTIOCTPUPYIOIIEM ee.

1)SO—> S-2 2)S-Z—> S+4 3)S+4—> SO 4)S+4—> S+6

A) S0z + H:S— S+ H20 B) S+ 02— S0z B) S+ Hz2 — HzS T') H2S + 02 — S0z + H2O  JT) S02 +02—S0O3

B4. CepoBoopo pOSIBIISIET CBOMCTBA BOCCTAHOBUTENS B XUMUYECKHX PEAKIIUSIX

1)H2S + 02—S + H20, 2)H2S + NaOH— NazS + H20, 3)H:S + S02 — S + H20, 4)H2S + Pb(NO3)2 —PbS + HNO3

B5. Hanmmmmre MoJIeKy IsipHbIE U COKpAIEHHBIC HOHHBIE YPaBHEHUS! XUMHUUECKHX PEAKIMI B TEX CIIydasx, I'7le BO3MOXKHO B3aMMOJICHCTBUE MEK/TY CIICTYIOIIMMHU
napamu Beniects: 1) SiOz2 + Oz — 2) (NH4)2COs + HNO3 — 3) SiOz + H20 — 4) Ca(OH)2 + CO2 — 5) SiO2 + HCI—

Cl. Hanimmvre B IpuBEJICHHON CXeMe HaJl CTpeskaMu (hOpMYITbI BENIECTB, HITH YCIOBUS, C TIOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUThH YKa3aHHbIC MTPEBPAICHNS:
KNO3—02— P205— Ca3z(P04)2

C2. Ompenenute Maccy ocajka, KOTOpbIid 00pasyercst IpH Jo0aBlIeHHN U30bITKA XJIopHIa Oapus K pacTBopy, cojepkaiiemy 52,8 r cynbhara aMMOHHS.

Koutpoannasi pa6ora no teme «MeTa/Libh». 9 KiIacc 1 BapuanT Yacts A

1. HauOonee sipko MeTayuinyeckue cBoicTBa mposasisieT: a) K, 6) Be, B) Al, 1) Na

2. Psiji, B KOTOPOM DJIEMEHTBI PACIIONIOKEHBI B IOPSIKE BO3PACTAHMUS UX aTOMHOTO paaunyca: a)Al-Mg—Na, 6) Ca—Ba—Be, B) K—Na—Li, r) K—>Ca—Al
3. DnexrponHast KoHpuUrypauus 2 8 3 COOTBETCTBYET aToMy: a) cKanaus, 0) Oopa, B)aTIOMHUHUS, T') KaIHs

4. PeaxtyBoM Ha HoH Ag" sisercs uon: a) COs 2 ,6)Na*, B) OH", 1) CI



5.Haubosee akTHBHO C BOJIOH IMPU KOMHATHOM TeMIiepatype OyayT B3auMoaeicTBoBaTh 00a Metayia u3 napbl: a) Na u Cu, 6) Nau K, B) K u Zn, 1) Cu u Hg

6. C pacTBopaMu KHCJIOT OyAyT B3auMoJieiicTBoBaTh 00a Metaiuia: a) Na u Cu, 6) K u Hg, B) Al u Zn, r) Cun Hg

7. IIpu B3aMMO€1iCTBMY IIMHKA C BOJIOH NMPH HarpeBaHWHM 00pasyeTcs: a)coib U Bojia, 0)OCHOBAaHME W BOJOPO/I, B)OKCH] METAJNIa M BOJOPOJ, T) PEaKITis
HE MPOTeKaeT

8. C Bojoli c o6pa3oBaHreM OCHOBaHMS M BOAOpojaa OyneT B3auMoeiicTBoBath: a)Na, 6)Zn, B)Cu, T)Ag

9.AMpoTepHBIN OKCHIT 00pa3yeTcs MPH B3aUMOIEHCTBIH KUCIOPOa U: a) HaTpws, 0) MarHus, B) Oapus, T)alFOMAHUS

10. JInst BBITECHEHHS MEM U3 PACTBOPA €€ COJIM MOKHO HCIIOJIB30BaTh: a)KaJbIHid, 0)IIUHK, B)JIIUTHH, T)cepeOpo

Yacte B
11. YcraHOBUTE COOTBETCTBHE MEXIY 12. YcraHOBHTE COOTBETCTBUE MEXK/Y BEILIECTBAMH,
MCXOIHBIMH BEIIECTBAMH Y IPOTYKTaMU BCTYMAIOIIUMHU B XUMHUYECKOE B3aUMOJICHCTBUE U
peakiuit MPU3HAKaMU JaHHOUN pEaKI1HU.
Hcxonuble BemecTsa [TpomykTel peakuun BszaumoeiicTyromiue [Ipu3HAaKK peakyuu
BEIECTBA
A) NaCl+AgNOs— 1) CuOH |+NaCl A) UHMHK ¥ coJsiHast Kuciota | 1) BbimeneHue 6eciBeTHOrO
b) CuSO4+BaCl.— 2) Cu|+FeCl2 b) sxene3o u pacTBop ras3a ¢ pe3KuM 3araxom
B) Fe+CuCl— 3) Cu(OH)2+NaCl xsopuaa meau(1l) 2) BBIZIETEHNE Ta3a Oe3 IBeTa
I') NaOH+CuCl2— 4) NaNOs+AgCl B) pactBop cynbdaTa Menu u | 1 3anaxa
5) CuCl2+BaSO0s| pacTBOp THAPOKCHA Kaiust | 3) BbINaJeHHE KPACHOTO
6) Cu|+FeCls I') Meqb 1 KOHII. cepHast ocajka
KUCJIOTa 4) BeInIajieHue roryooro
ocaJKa
Yacts C.

13. Muicaennuwii sxcnepumenm. TpeOyeTcs noayunTh ruapokcua xenes3a(ll) B pesynbraTe npoBeeHU ABYX IOCIEIOBATENbHBIX PEAKIIUH.
Bri6epuTe HeoOX0 MBI /71 3TOTO PEAKTHUBBI U3 YHCIa TeX, KoTopsie Bam npemtoxkensl. Fe, HCl, NaOH, H20, Cl2

3anuiuTe ypaBHEHUS ABYX peakuui. s peakuun oOMeHa COCTaBbTe COKPAIIEHHOE HOHHOE ypaBHEHHE.

14. Kakas macca Meqii 00pa3yeTcs IIpyu B3aMMOJICHCTBUH 2 MOJIb JKeJle3a ¢ pacTBOpoM, conepkammm 16r cynbdara menu(Il)?

Koutpoabnas padora no teme «Metajuibby. 9 Kiaace 2 BapuaHT Yacts A

1.ATOM TUTHS OTIIMYAETCS OT MOHA JIUTHS: a)PaJUyCOM YaCTHIIBI, 0) 3apsI0M spa, B) YUUCIOM IPOTOHOB, I')4HCIOM 3JIEKTPOHOB

2.Merain, NpoSBISIONINI IEPEMEHHYIO CTENIeHh OKHUCICHUS B COSIMHECHUAX: a)ATFOMUHNN, 0)0apuii, B)xKene30, I') Kalui

3.I'pymnma neproandeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB, B KOTOPOU BCE 3JeMEHThI OTHOCATCS K Metauiam: a)l , 0)IL, B)II, r)IV 4.Psn xumudaeckux
AJIEMEHTOB, PACIIOJIOKEHHBIX B TIOPSJIKE YBEIMUCHUS X aTOMHBIX paguycos: a)K —Na —Li, 6)Al -Na —Mg, B) Li —» Na — K, r) Na —» Mg — Be
5.BaneHTHOCTb 3 B COeIMHEHUSIX MOTYT MPOSBISATH 00a demenTa: a)Be u Ga, 6) Bu C, B) Al u Fe, r) Agu Al

6.BemecTBO, KOTOPOE MOKET BOCCTAHOBHUTH ME/Ib U3 €€ OKCH/IA, - 3TO: a)BOAOPO/, 0)a30T, B)COJISTHAS KUCIIOTA, T)OKcH I yriepoaa (IV)

7.PeaxtnBom Ha non Ba®* sensercs nou: a)Cl", 0) S0 B) NOs™ r) Br’

8.Psi1 XUMUYECKUX 3JIEMEHTOB, PACIIOJIOKEHHBIX B IMOPSJIKE YCUIICHUS] METAJUTNYeCKUX cBocTB: a)Ca —Mg —Be, 6)Na —-Mg — Al B)Al - Mg — Be, 1) Li
—Na—K

9.Mertan, KOTOpbI He B3aUMOJICHCTBYET C COJISTHOM KUCIOTOM: a)KaJIbLUi, 0) pTYTh, B) LIMHK, I')’KeJIE€30



10. ITpu B3auMOJICHCTBIM KaJHs C BOJOM 00pa3yeTcs: a) Colb U BOja, 0) OCHOBaHHE M BOJIOPO/I, B) OKCHJI METallJIa U BOJIOPOJI, T) peaKilus He MPOTeKaeT
Yacts B

11. YcraHOBHTE COOTBETCTBUE MEXKIY 12. YcTaHOBHTE COOTBETCTBUE MEXKY BEIIECTBAMH,
MCXOJIHBIMH BEIIECTBAMH M IPOYKTaMU BCTYMAIOIMMH B XMMHUYECKOE B3aUMO/ICHCTBUE U
peaxiui MpU3HAKaMH JaHHOUW peaKiuH.
Hcxonubie BeliecTsa [TpoaykTel peakuuu BzanmopeiicTByronime [TpusHaku peakuuu
BEIECTBA
A) NazSO4+BaCl— 1) CuOH|+NaCl A) pactBop cynbdara Menu | 1) BbineneHre OeCIBETHOTO
B) Fe+CuCl2— 2) Cul+FeCl2 Y pacTBOP THIPOKCUIA rasa ¢ pe3KuM 3araxom
B) NaOH+ AlCls— 3) Al(OH)s+NaCl KaJIus 2) BBIZIETICHUE ra3a Oe3 I[BeTa
I') KCI+AgNOs— 4) KNOs+AgCl B) skene30 u pacTBOp ¥ 3amaxa
5) NaCl+BaSO0:| xnopuaa meau(IT) 3) BbINaIeHUE KPACHOTO
6) Cu|+FeCls B) nuHK ¥ constHas KUCIOTa | ocamka
I') Mmenp 1 KOHII. cepHast 4) BbIMajZICHUE TOIYyOOT0
KHCJIOTA ocajKa
Yacrs C.

13. Muicnennvuii sxcnepumenm. Tpebyercs nomyunts ruapokcun xene3a(lll) B pesynprare mpoBeaeHus AByX MOCIEA0BaTENbHBIX peakinid. Beibepure
HEOOXOIUMBIE ISl 3TOTO PEaKTUBBI M3 Yhcia TeX, kotopbie Bam npeanoxenst. Fe, HCl, NaOH, H20, Clz. 3anumure ypaBHeHUs! [BYX peakuuid. st peakun
0o0MeHa COCTaBbTE COKPaIEHHOE HOHHOE YpaBHEHUE.

14. Kakas macca xeiie3a 00pa3yeTcs py B3auMOJICHCTBUM 3 MOJIb LIMHKA C PACTBOPOM, cojiepxaiium 34r xmopuna xenesa(l1l)?



JlabopaTopHbie padoThI

8 kiacc

Ilpakmuueckas pavoma Ne 1. «3yuenue cmpoenusn niamenuy

Teopernueckas yactb: ['opeHrE — CIOKHBIN MTPOLIECC, CONIPOBOXKIAIOLIUIICS BBIIEICHUEM PHEPIHU, KaK IIPAaBUIIO, B
BUJIE TeIJIa U cBeTa. Pa3nmuyaioT roMOreHHOe ropeHue (Harmpumep, mpu padoTe ra30BOM rOpeku), U FeTeporeHHOe ropeHue (Hampumep, ropeHue
CIHUpTa U CYXOro roprouero). B paccMoTpeHHbIX mpuMepax IiaMsi IMEeT CXOAHOE CTpoeHHe. B HEM MOKHO BBIJCIUTh TPU YacCTH.

BHyTpeHnHuii KOHyc TeMHOro IiBeTa (B Cily4ae T'a30BOM TOPEJIKH CHHEro IBeTa) ¢ Hu3kou temmeparypou ~ 300—500 °C. 3xaech mpoucxoauT
HCIIapEHUE U PA3JI0KEHNE TOPIOYETO BEIECTBA.

CpenHuii BOCCTaHOBUTENBHBI KOHYC COCTOMT M3 CMECH BO3[yXa M TOpSIIEro rasa. 3/1ech MHOJ BIMSHUEM OoJee BBICOKOW TeMIepaTypsl
(1500—1800 °C) mpoayKThl UCHApEHUS U Pa3JIOKEHUSI TOPIOYUX BEIIECTB aKTUBHO pearupyroT ¢ kuciopoaoM. Ecnu yacth yriepona octaéres
CBOOO/IHOM, TO €ro MejibyUalllIie YacTULbl PACKAIAIOTCA U IPUJAIOT IJIAMEHH SIPKOE CBEUYEHHE. DTa YacTh IJJaMeHH Oorara yrapHbeiM razom CO —
CWJIBHBIM BOCCTAHOBUTEJIEM, IIO3TOMY €€ Ha3blBalOT BOCCTAHOBUTENbHOM. Touka Hambosee BBICOKOW TeMIlepaTypbl HaXOAMTCS Ha OCTpHUE
BOCCTAHOBUTEJIBHOTO KOHYCA.

BHemHuil OKUCIUTENBHBIM KOHYC 00pa3yeT HEBHJIMMYIO OO0OJIOUKY, OKPYKAIOLIyI0 IUIaMs. 31eCh IOJ BJIMSHHUEM 3HAYUTEIBHOTO IPUTOKA
KHCIIOpO/ia BO3/yXa IIPOUMCXOJUT MOJIHOE OKUciIeHue roprouero Bemectsa 10 CO2 nu H20 (npu ropeHun cyxoro roproyero Ha OCHOBE ypOTpOIIMHA
Takke oOpasyercs N2). Ilpu 3ToM ocTa€rcst W30BITOK KHCIOpOAA, KOTOPBIA HpPU BBICOKOW TemiiepaType 00JagaeT BBICOKOW OKHCIUTEIbHOMN
AKTUBHOCTHIO, IMOATOMY BHEIIHSS YacTh IUIAMEHHU HA3bIBAECTCS OKUCIUTENbHOW. Mcmosb3ys moaayB BO3/ayXa, MOXKHO YBEJIWYUTh TEMIEPATYPY
IJIAMEHHU.

IIpakTnueckas yacTh: Llenb onbITa: U3y4UuTh CTPOCHME IIJIAMEHH, ONPEIEIIUTh TEMIIEPATYPY B Pa3HBIX €r0 30HAX IPU UCIOJIb30BAHUU

Pa3IMYHBIX UCTOYHUKOB TEIUIA .

Ilepeuensy oamuukos yughposou rabopamopuu’ NaTINK TEMIEPATypbl TEPMOIAPHBIN.

Jlonoanumenvroe obopyoosanue: ITATUB C 3A)KUMOM; JIepKaTeib JUIsl IPOOUPOK; CIIMPTOBKA .

Mamepuanvt u peakmugsl. CIUPT STUIIOBBII; CyX0€ rOprOYee; cBeya.

Texnuxa besonacnocmu:

1 . PaboTa cBsi3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0Kora.

2 . Tepmonapa mnociie U3BJIEUSHHs U3 IUIAMEHH OCTHIBAeT He cpa3y — Oeperutech oxxora. 3.B cnupToBKe coepKUTCs roproydast KUJIKOCTb.
Huempyxkyus k 6blnoanenuio:

1.IToaxnrounTe BEICOKOTEMIEPATYPHBIN JaTUMK (TEpMONIapy) K perucTpaTopy AaHHbBIX (KOMIIbIOTEPY). 3aKpenuTe 1aTYMK B IITaTUBE TakK,

YTOOBI €r0 KOHYMK Kacaycsi (PUTUIISI CIIUPTOBKH .

2 . 3axrure cnupToBKY. Korma nmokasanus cTaOMIM3UpyOTCs, 3alUIINTE 3HAYEHNE TeMITepaTyphl Ha cxeMe miamenu (puc. 1).

3.IlepememaiiTe naTYMK TEMIIEPATyphl B CIEAYIOUIYIO TOUKY IJIAMEHU B COOTBETCTBUH CO cxeMol. [l aToro ocnabmsiite mydTy

U rnepemenaiTe e€ (BMecTe C Jamnkol M JAaTYUKOM) B HYykHOoe MecTo. Korma mokazaHusi cTaOMIM3HUPYIOTCS, CHOBA 3aHOCUTE

3HAUEHHUE TEMIIEPATYpPbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4 . Tak u3MepbTE TEMIIEPATYPY BO BCEX TOUKAX INIAMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [IoBTopuTe NEHCTBUSA CO CBEYON U CyXUM FOPIOUYUM.

TOUKA !’NCTA




6.06parute BuuManue! [Ipu u3ydeHnn cTpoeHUs TUIAMEHU CyXOT0 TOPIOYEro UCcoib3yercs 1/4 yacth Tabnerku. Kycouek roprodero moMemnamT Ha
KEpaMHUYECKYIO IIJIUTKY.

Puc. 1. Touku n3mepeHus TeMieparypsl IUIaMEHU
7 . BHecuTe B I1aMsi CHUPTOBKU Ha MOJIMHUHYTHI TPOOUPKY. M3BnekuTe npoObupKy U3 IUIAMEHU U PaCCMOTPUTE €€ MOBEPXHOCTb.
8 . [loBTOpuTe OMBIT cO cBeuoid. Kakoro nsera obpazopaincs Hanét? YTo 310 3a BeecTo?
Pesynbrarel naMepenuii/Ha001eHui

[ 1cTouHuK Temnepatypa okoso gutuis [[emneparypa B cpenHei Temneparypa B BepxHeit [Uto oOpa3oBaioch Ha
No  [remioThl KyCOUKa FOpPIOYET0) HaCTH TUIAMEHU HaCTH TUIAMEHU [HOBEPXHOCTH NPOOUPKHU
1 CrinpTOBKa
2 CBeua
3 Cyxoe roprouee

Bui1600wi:

B BhIBO#ax yka3aTh, KakKOl MCTOYHMK TEIJIOTHI IPEANOYTUTEIBHO UCII0JIb30BaTh B XMMUYECKOM 1JabopaTopuu U OYEMY .

Koumponvhvie éonpochwi:

1 . Kakoit uctounuk miamMenu ObuT ucnoib3oBan? 2 . Kakas yacte niuameHu camas ropsiyas?

3 . Jlo Kakoil MaKCUMaJIbHOM TeMIIepaTypsl ylaéTcs nporpeTs Tepmonapy? 4 . Uro ropsuee — HeHTp MJIaMEHH UK Kpas?

5 . Ilouemy cupTOBKA FOPHUT MOYTH OECIIBETHBIM INIAMEHEM, a CBE€YA — CBETAIIMM? MOKHO JIM HCIIOJIB30BaTh CBEYH B JIAOOPATOPUHU

BMECTO CITUPTOBOK?

6 . Kakue mpoyKThl TOpeHUs1 OIMHAKOBBI Y CHUPTOBKHU U cBeun? 7 . 3aganue ajis noarotrosku k [UA, BITP

ITpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOX0IMMO: 1.B35Th MPOOUPKY B PYKH M HAarpeBaTh Ty 4aCTh, I/I€ JIEXKHT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B IITATUBE U HArpeBaTh TY YaCTb, I7I€ JIEKUT BEIIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY HaCTh, IJI€ JIEKUT BEIIECTBO;

4.3akpenuTh NPOOUPKY B IITATHUBE, IPOTPETh BCIO NPOOUPKY, a 3aTE€M Ty YacTb, TJI€ JISKUT BEIIECTBO

. (IlpaBunbpHBIA OTBET: 4 .)

8.3amanue 1y pa3BUTHS (PYHKIIMOHAIBHOM IPaMOTHOCTH 2

B xnure Maiikna ®@apanes «McTtopusi cBeun» aBTOpP OMKUCHIBAET OIBIT, KOTOPBIA OH JAEMOHCTPUPOBAI Ha CBOMX JIEKIMsX. B mulams |

CBEYH OH MOMEIIAJ H30THYTYIO CTEKISHHYIO TpyOKy. OIMH KOHEL TPYyOKH OIyCKaJICs HEAIeKo OT (pUTHIIS, BTOPOM BBIBOIMICS HA ||

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HeKOTOpoe BpeMs K KOHIlY TPYOKH MOJHOCHIIN Topsilyto tyduny. [lossisiock

IU1aMs1, KOTOPOE CYIIECTBOBAJIO OT/ENBHO OT MjIaMeHu cBeud. Kak MOKHO OOBSICHUTB 3TO siBIeHUE?

Otget: B 3T0i1 yacTu miaMeHu NpoucxoauT ucnapenue napaduna. [lapsl napadrna Ha Bo3ayxe, IpU MOKUTAHUU, 3aTOPAIOTCS. [
Puc. 2. OnsIT ¢ n1ameHem cBeYn



JleMoHCTpaoHHBIH 3KkciepuMeHT Ne 1. «Boloenenue u noznowenue menna — npu3HaK Xumuieckoil peaKyuu TOUMA ! POCTA

Teopernueckas yactb. PaboTta npoBoauTCs npu u3ydeHu TeMbl «IIpu3HaKy XUMHUECKUX peakuuiiy. Beinenenue n

IIOTJIOLIEHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BEILECTB, BHIJEICHUE I'a3a SIBISIOTCSI OCHOBHBIMU IIPU3HAKAMU XUMUYECKUX PEaKIUH.
Take uMeeT CMBICT TOBTOPUTH PabOTy IPH BBEICHUHU MOHSITHS «TETIOBOM 3((HEKT peakuum .

[IpakTuueckast yacTtb. Llenp paOOTHI: IPOJEMOHCTPUPOBATh BBIJECICHUE U MOIVIOIICHHWE TEIUIa IPU XUMHUYECKHX peakiusx. CBs3aTh MOKa3aHUS
JaTYMKA TEMIIEPATYPhI C OCA3ATEIIbHBIMU OIIYIIICHUSIMU.

Ilepeuens oamuuxos yughpogou 1abopamopuu. TATINK TEMIIEPATYPHI TUTATHHOBBIH.

Hononrnumenvroe obopyoosanue: Ba xuMuieckux crakana (50 mir), mpoMbIBajKa ¢ JUCTHIUTMPOBAHHOW BOJIOH, CTaKaH Ui CIMBa OTPabOTaHHBIX
pacTBOpPOB.

Mamepuanvi u peaxmugsl. aTIOMUHHEBasi MPOBoJIoka WK rpanyisl, 20%-Hb1il pacTtBop ruapokcuna Hatpus NaOH, 10%-Hb1if pacTBOp yKCYCHOI
kucnotel CH3COOH, ruapokap6onat narpust NaHCO3 .

Texuuxa 6eszonachocmu: 1 .Pabotate B oukax. 2.TpeOyercsi coOmrofeHue Mep O€30MacHOCTH MpU pPadOTe ¢ THAPOKCHAOM HATpus U
HarpeBaTeNIbHBIMU MPUOOpaMHU.

Hnuempyxyus k evinonnenuro: 1.B xumuueckuit crakan Hanelte pactBop menoun NaOH. M3mepsTe ero Temnepatypy. [lomecture rpanynsl win
MIPOBOJIOKY ANIOMHHHS TaK, 4TOObI HaJ HUMHU OCTaBajcs cioi xkwuakoctd. Korma HauHETCs peakiusi, oOpaTuTe BHUMaHHE MIKOJIHHHUKOB Ha
BbIJIEJICHUE Tra3a U yBeJIMYEHUE TeMieparypbl. JKenaTenbHO (€ciy peakius UAET HE CIMLIKOM OypHO) MPOMTH MO KJAcCy M JaTh LIKOJIbHUKAM
MOTPOraTh CTaKaH, YTOOBI yOEAWTHCS, YTO €ro COJACPKHMOE pazorpenocb. OTMETbTE MaKCHUMAaJIbHYIO TemIeparypy pactBopa. [lomyueHHBII
pe3yNbTaT 3aHECUTE B TAOJHILY .

2.IIpomoiiTe maT4vK TeMIepaTypsl BOAOK. B cTakan HalelTe ykCycHY0 KUCIOTY Ha 2 1/3 mo Beicote. 3MepbTe e€ Temmeparypy.

HeGonpmmmu mopiusiMu HachIbTe THAPOKAPOOHAT HATPHS, TOMEIINBAs JATYNKOM TeMriepaTypbl. OOpaTuTe BHUMaHUE MKOJbHUKOB Ha
BbIJIEJICHHE ra3a - IPU3HaK XuMudeckoi peakiuu. [locmorpure, kak u3meHsercs reMieparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATYPY pPacTBOPA.
[TonydeHHBIN pe3ynbTaT YIYSHUKHU 3aHOCST B Tabnuily. Pe3yiapTaTel n3aMepenuii /HabroieHnit

Pearupyromue BemiecTsa Havanbnas Temneparypa MaxkcuMmanbHas/MUHUMAabHAs Brigenenue unu norinouieHue
pacTBopa TeMIepaTypa pacTBopa TEIJIOTHI

PactBop 1m1es104u 1 amoMUHUN
PacTtBOp yKCyCHOM KMCJIOTBI M cofa
Bv1600b1: YKa3aTh NpU3HaAKU XUMMHUECKUX PEAKIINM.

Koumponvhvie éonpocwi:

1 .IlpuBenuTte npuMepsl peaklmii, MPOTEKAOIINX C BBIIEIEHUEM TEIIOTHI.

2 ]l nostydeHusl HeraméHol N3BECTH MeJ MPOKAIMBAIOT MPHU BBICOKOH TeMrieparype. K kakoMy THIy MOYKHO OTHECTH 3Ty PEAKLUIO?

3.3ananue nia noaroroBku k ' A, BIIP: Tonbko XMMHUUYECKUE SIBJIEHUS IEPEUNCIIEHBI B TPYIIIIE:

1.'openue cBeun, BeIMajeHUE AOKIEBBIX Karelb, KuleHue Boabl  2.CkucaHue si0J09HOT0 COKa, CKUCAaHHE MOJIOKA, PACTBOPEHHE Mella B YKCyce
3.TasiHue cHera, IUIaBJIeHUE CBUHIIA, TPOTyXaHHe KypuHoro siiiia 4.00pa3oBaHie TyMaHa, FTOpeHrne OEHTIaJIbCKOW CBEUH, TOPEHHE IPUPOIHOTO Ta3a




TOUKA \! POCTA

JleMOHCTpalMOHHBII 3KciepuMeHT Ne 2. «Paznoscenue 6006l I1eKMPULECKUM MOKOM»
Teopernueckas yactb. [lepen HayamoM paboThI cieyeT 00CYAUTh CO MIKOJIbHUKAMU BOIIPOC: MPOCTHIM WM CIIOKHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BeIIBUKEHUS YUAIIUMUCS PA3IMUHBIX TUIIOTE3 YUUTENb IPOCUT MPEAJIOKUTh BApUAHTBI UX IKCIEPUMEHTAIILHON ITPOBEPKH.

OOBIYHO JaHHBIA ONBIT PEKOMEHAYIOT HpPOBOIUTH B mpubOope ['opmana, YCTpOWCTBO KOTOPOro SBISETCA JIOCTATOYHO CIOXKHBIM JUIs
BOCBMHUKJIACCHUKOB. YJ00HEE €ro MpPOBOAMTH B MPHOOpE IS OIMBITOB C DJIEKTPUYECKHM TOKOM, HCIIONB3YS B KadecTBe dJekTponuta 10%-Hblid
pacTBOp TUAPOKCHIA HATPpUs M CTaJbHBIC (JIydYIlle HUKEJEBBIC) AJIEKTpoAbl. Bo m30exaHume BCIIEHUBAHHMS pPACTBOpa IPH JIEMOHCTPAUU K
JIEKTPOJIUTY ClIeyeT 100aBUTh STWIOBBIN ciupT (Ha 4 00bEMa pacTBopa 3iekTposuta 1 066éM 95%-Horo pacTBopa ciupTa) .

IIpakTuyeckas yacTb. Llenp paboThl: cOPMHUPOBATE MPEACTABICHUS Y yUaluXcs 00 aHaJIM3€ CIOKHBIX BELIECTB U U3MEHEHUU MOJIEKYJ CIIOKHBIX
BEIIECTB B X0/1€ XUMUYECKUX PEAKIIUH.

Hononnumenvnoe obopyooeanue. TPUOOP [UId OIBITOB C 3JIEKTPUUYECKUM TOKOM; MCTOYHHMK IIOCTOSIHHOIO TOKa: MNpPOOMpKH - 2 miT.,
IIPOHYMEPOBAHHbIE; JTYYHMHKA; COUPTOBKA; MPOOKU — 2 1T, MUHLET .

Mamepuanvt u peakmugol. cnupT 3TUIOBBIN, 10%-HbII pacTBOP LIEIOYH.

Texnuka 6ezonacnocmu: Pabotath B oukax. TpeOyroTcs cnenuaibHble Mepbl 0€30MacHOCTH TIPU paboTe ¢ TUAPOKCHIOM HATPUS .

Hucmpykyus k evinonnenuro. 1.3an0IHUTE JIEKTPOJUTHUECKYIO BaHHY U J€MOHCTpALlMOHHbBIE MPOOMPKU PACTBOPOM 3IIEKTPOJIMTA 3apaHee, 110
ypoxka. 2.ITpogemMoHcTpupyiiTe prbop ydammmcst, 00bSICHUTE €ro yCTPONCTBO U BKJIFOUUTE MOCTOSIHHBIN 3JIEKTPUUYECKHH TOK.

3.HaGnronaercs Bele/IeHUE Ta30B Ha 3JIeKTpoJax npubopa. OOpaTuTe BHUMaHUE YJaLIUXCS HA TO, YTO OJUH U3 Ia30B BBLAEISAETCS HHTCHCUBHEH U
3aHUMaeT B /IBa pa3a 00JbIINI 0OBEM 110 CPAaBHEHUIO CO BTOPBIM Ta30M.

4.006cynure HaOMIOJaeMble MPU3HAKH XUMHUYECKON pEaKluu, CAENaiTe MPEANoIOKEHUsI O TOM, B KaKMX MPOOMpPKAaxX HAXOAATCS KHUCIOPOI U
BOZIOPO/I. DJIEKTPOJIN3 MPEKPATHTE, KOTJa B PpoOHUpKax HabepETcs 0KOJIO 6 MII BOAOPOa M 3 MJI KHCIIOpO/Ia .

5.06partuTe BHUMaHUE Ha pa3nuyHble 00BEMBI cOOpaHHBIX razoB. [IpoOupku MIOTHO 3aKpoiTe MpoOKamH IMOA CIOEM AJIeKTposuTa. Tieromieit
JYYUHOU ONpENeNIUTe HAIMYNE KUCIOpoAa B IPOoOUpPKeE, ropsALIel TydnHOM MOT0KTuTe Boopoa. [IpenoxkuTe ydammces 3aHECTH Pe3yJIbTaThl
HaOJII0ACHNH B TaOIUITy. Pe3ynbTaThl Ha0II0IEHUH

Howmep npobupku O06béM rasza Hazpanue rasza

1
2

Bu1600bi: OTpa3uTh, 4TO MPOUCXOTUT C MOJICKYJIaMH CIIOKHBIX BEIIECTB B X0JI¢ XHMHUYECKOH peaKkIny.

Koumponvnvie sonpocsi: 1. M0OXHO 1 110 BHEITHEMY BH]Ty OTJIMYUTH Ta3 BOAOPO OT Ta3a kuciopoaa? 2 .Kakue 4acTUIbI COXpaHSIOTCS B

X0/JIe MPOTEKaHMs peaKlUy Pa3IokKeHHsI BOJbI, a Kakue paspymarorca? 3 .Kak moka3arh, 4To B COCTaBe caxapa CoJep>KaTcsi aTOMBI yriepoaa?
4 3ananue ans noaroroBku k A, BIIP. [Ipu co6upanuu ra30B UCMONB3YIOT TPUOOPHI, IpeIcTaBIeHHBIE Ha pucyHKe. C MOMOIIBI0, KaKUX U3
YKa3aHHBIX PUOOPOB MOXKHO cOOMpaTh Bo0po? OOOCHYITE CBOI OTBET, HCXOS U3 CBOMCTB JTaHHOTO Ta3a. Puc. 7. [Ipubops! s codupanust
ra3os

(A) (B) (B)

/' C—

r— 7]



. TOUKA 'POCTA
JleMOHCTpPalMOHHBII 3KciepuMeHT Ne 3. «3aKOH COXpaHEeHHsI MACChI BelleCTB) !

Teopernueckas yactb. [Ipu n3yueHnn JaHHOH TEMBI 11EIIECO00PA3HO CO3JaTh MPOOJIEMHYIO CUTYAIIUIO, JJISl pa3peIIeHHsI

KOTOPOH ydalyecs BBLIBHTAIOT TUIOTE3bI, TPEOYIOUIHE SKCIIEPUMEHTAIbHON poBepku. [Ipu o0Cyxk1eHUuN NpeaoKEHHBIX BAPHAHTOB IPOBEPKU
BBIJIBUHYTBIX THIIOTE3 BOCBMHUKIIACCHUKH TPEJIAraloT pa3jInyHble BAPHAHTHI KOHCTPYKIIMH TPUOOPOB, T.€. MPOSBISIOT TBOPYECKYIO aKTHBHOCTH, B
X0/JIe KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHIE TPUOOPETAEMbIX 3HAHUH.

Ha ypoke ydammecs y3HatoT o padorax M. B. JlomonocoBa u A. JlaBya3be, TOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHUs MAacChl BEIIECTB,
(GOpMyIUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJC PEAKIMU JIOJDKHA OCTABAThCS TMOCTOSHHOW. JIOOMBIIMCH TMOHUMAaHWMS
JAHHOTO TE3UCa, YYUTEIb IEMOHCTPUPYET SKCIICPUMEHT .

[IpakTudeckas yacTh. Llens paboThI: SKCIEPUMEHTAIBHO JI0KA3aTh 3aKOH COXPAHEHHS MACChl BEIIECTB .

Hononnumenvnoe 060pyoosanue’ BEChl TEXHOXUMHUYECKUE HITH 3JICKTPOHHBIC; CBeYa; K0JI0a IIocKomoHHast 250 MIT; JI0kKKa [Tl COKUTaHHS BEIIECTB.
Mamepuansi u peakmusbi: cBeya.

Texnuka 6e3onacHocmu’ BBIOJIHATH TPEOOBAHUS NIPU padOTE C OTKPBITHIM TUIAMEHEM.

Hucmpyrkyus x evinoanenuro: Ha pbluaXHBIX WK 3JICKTPOHHBIX BECaX YPABHOBEIINBACTCS CBEYA, a 3aT€M yUHUTENb 3KUTAeT e€. Yyamuecs
HAOJIIOIA0T, YTO B TEUEHHUE ~] MUH paBHOBECHE BECOB HAPYIIACTCS, YAIlIKa C TOPSIICH CBEUOH MOTHUMACTCS BBEPX. YUalMMCs 3a1at0TCs
Bonpockl: «Kak MOXXKHO 00BsICHUTH HaOmoAaeMblil Gpakt? Kak 3ToT (hakT coriacyeTcsi ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» O0CyKaeHue
JAHHBIX BOIIPOCOB MPHUBOIUT YYAIIUXCS K MBICJIA O TOM, YTO YKCIICPUMEHT IPOBEIEH HEKOPPEKTHO, CICIYEeT U3MEHUTh KOHCTPYKIIUIO IPUOOpA.
VYauTenp 3apaHee T0JHKEH MOArOTOBUTH KOJIOY JOCTATOYHO OOJBIIOT0 00BEMA € XOPOIIIO MOIOTHAHHOHN MPOOKOI, B KOTOPYIO BCTAaBJICHA JIOKEUKA.

B noxeuke 3akperuisiercs cBeua. Bech mpubop B cOope 3apaHee ypaBHOBemmBaeTcs Ha Becax (puc. 8) . Korma
y4aluecs MPUXOIAT K BBIBOAY, UTO OIBIT CJIEIYeT IPOBOIUTH B 3aKPHITOM MPHOOPE, YUUTEINb JOCTAET BECHI C KOJIOOIA,
3a)KUTAET CBEUY, 3aKPETNIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U MJIOTHO 3aKphIBAeT. YYalluecss BUIAT, YTO PaBHOBECHE
BECOB HE HApYIIAETCs B X0JIe BCErO IKCIEPUMEHTA .

Puc. 8. HpI/I60p I ACMOHCTpAalluU 3aKOHA COXPAaHCHU MACChl BCIICCTB

BoiBOaBI:
B BBIBO/1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCA BEIIECTB MPU MPOTEKAHUNA XUMUYECKON PEAKIIUN COXPAHSIETCS .
Konmponvnwvie sonpocuwi:

3ananus 11 pa3BUTUs QYHKIIMOHAIBHOW IPaMOTHOCTH
1.ITpu ropenun n1poB octaéres 3071a. Macca 305161 MEHBIIIE MacChl B3STHIX Ul CKUTaHUs ApoB. Kak MOXKHO OOBSICHUTH 3TOT (akT?

2.J171st IPUTOTOBJICHUST MSICHOTO OyJThOHA TIOBap B3sUT KycoK Msica Maccol 1 kr . [Tocie Bapku kycok msca crai Becuth 800 r . [Touemy macca
M3MEHUIACH?



. TOUKA ’POCTA
JleMOHCTpanMOHHBII 3KkcniepuMeHT Ne 4. «OnpeneneHne coOCTaBa BO3AyXa» !

Teopernueckas yactb. [lepes npoBeaeHrEM 3KCIIEPUMEHTA YYaIMMCsl HEOOX0IUMO OOBSICHUTh YCTPOWCTBO MpHOOpa,

YTO O3HAYaIOT AeneHud. Takke He0OX0JUMO YOeTUTHCS, UTO MPOOKa MpruOopa repMETHYHO 3aKPHIBAET COCYI.

[IpakTtuyeckas 9acth. Llenp paboThI: SKCIIEPUMEHTAILHO ONPENEIUTh 00BEMHYIO JIOJTF0 KHUCIOPOIa B BO3IYXE .

Hononnumenvnoe 06opyoosanue’ IpudOp AJIs ONPEeTCHHs COCTaBa BO3/lyXa, IITATUB, CIIUPTOBKA, CTEKIITHHAS MAJI0YKA, JIyYnHA, CTAKaH C BOJIOM.
Mamepuanvt u peakmugwl. KpacHbiit hocdop.

Texnuka 6ezonachocmu:. C 0CTOPOKHOCTBIO 00pAIIATHCS ¢ TOPALIIM (Hochopom.

Hucmpykyus K 6bIn0IHEHUIO:

1.Kpucranmmsarop HanoJOBUHY 3aIloJIHUTE BO10i. Ha moBepxHOCTh BobI moMecTuTe aphopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00patiTe BHHUMaHWE Ha HEOOXOIMMOE YCJIOBHE SKCIIEPUMEHTa — BIaXHBIA (ochop ucmons3oBark Henb3sa! Docdopa HOMKHO OBITH B3SATO
Oouibliie, YeM TpeOyeTcs IS CBSA3BIBAHUS BCETO KMCIOPO/a, HAXOASAIIETOCS B COCY/IE.

3.01kpoiiTe MpoOKy Mprdopa U MOMECTUTE KOJIOKOJ B KPUCTAUIM3ATOp C BOJOU. [lorpy3uTe KOJIOKOJI B BOJY HACTOJIBKO, YTOOBI YPOBEHb BOJIBI
COBITAIaJI C HIDKHUM JIeJIeHUEeM KoJiokoja. [Ipu 3ToM HMKHUN Kpaid KOJIOKOJIa HE JI0JDKEH TOXOIUTh JI0 THA KpHCTaILIH3aTopa . s 3Toro KoJoKom
3aKpeNuTe B IITATHBE WA IOMECTHTE Ha THO KPUCTAJLIM3ATOPA JABE CTCKIISTHHBIC TTAJIOYKH .

4.CunpHO pPa3orpeB KOHEI| CTEKJISTHHOM IaJOYKH, OMyCTHTe e€ B KOJIOKON M mopoxrure Qocdop. Kak tompko ¢ocdop 3aropencs, ObicTpo
U3BJICKUTE MAJ0YKy W 3aKpOHTE KOJIOKOJ MpoOKod. Koiokoa 3amojHsSeTcss TYCTBIM O€JbIM JBIMOM, COCTOSIIMM M3 4YacTHueK (HochopHOro
aHTUIPHUJIA.

5.I0Ipu ropernu docdopa 00bEM BO3ayXa BHYTPH KOJOKOJIA BHAa4alle OT HAarpeBaHHs HEMHOTO YBEIUYMBACTCS, a YPOBEHb BOJBI B KOJIOKOJIE
noHmxkaercst . [lo mMepe pacxonoBaHMs KHCIOpOJa IUIaMsi MOCTENEHHO racHeT. bembiii ¢ocdopHueiii anruapun pactBopsercs B Boge . Cocyn
OXJIaXK/IAeTCs, Ta3 B KOJIOKOJIE MIOCTETIEHHO YMEHBIIAETCsl B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE MOBBIIIACTCS . B KpUCTain3aTop J0JeiTe BOABI B
TaKoM 00beMe, YTOOBI BHYTPH U CHapyXXH KOJIOKOJIa YPOBHH OBLTH OJIMHAKOBBI M COBIIA/IAIA CO BTOPBIM JICJIEHHEM KOJOKOJIA.

6 . OTKpoiiTe MPUOOP W MPH MOMOIIH TOPSIIEH JTYYHHBI YOSUTECh B TOM, YTO OCTaBIIUICS B KOJIOKOJIE I'a3 HE MOAICPKUBACT TOPEHHUSL.

Pe3ynbrarel HaOMIOACHMIA

Uwucno genenwnii B mpudope, UYucno aenenuii B mpudope,
3arOJTHEHHBIX BO3AYXOM (10 3aMoJTHEHHBIX ra3aMH (IOCIie Kaxoit ra3 nmpopearuposan?
MIPOBEICHUS PEAKIINN) IIPOBEJICHUS PEaKIIUN)

BbiBoabI:

B BeIBOIax yka3arh cojiepKaHue KUCIOpoia B Bo3yxe (B %).

Kontponbasie Bompockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 006EM kucioposa B Bo3ayxe? CKOIbKO
3TO cocTaBisieT B mpoueHTax? 3.ITouemy 11 mpoBeneHus SKcriepuMeHTa 6epyT u30bIToK pocdopa?

4.Kakoii ra3 ocTajucs B KoJjokoJie mocie cropanus gocdopa? 5.3amanus mist moarotoBku kK [MA,

BIIP Vkaxure, B KaKyro IpyIIly BXOJAT BEILECTBA, 3arPA3HAIOLINE BO3IYX:

1.BoasiHOM Map, yIJIIEKUCIHbIN ra3; 2.CEpHUCTBIN ra3, OKCUBI a30Ta; 3. KUCIOPO, a30T; 4.renuii, KUCI0pos
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JemoncTpauoHHbIi IKcniepuMeHT Ne 1. «TenoBoii 3¢ ekt pacTBoOpeHNs BelIeCTB B BOAE»
Teopernueckas yacTb. PacTBOpeHHe BEIECTB MPeACTaBIIAET cO00H CI0KHOE (PUMKO-XMMUYECKOE SIBIICHUE, 3aBUCSIIEE OT IPUPOIbI
PacTBOPEHHOIO BEIIECTBA U PACTBOPUTEIS, OT TEMIIEPATyphbl U KOHLIEHTPALUU 00pa3yroLerocst pacTBopa.

ITpu pacTBOpEeHNH KPUCTAININYECKUX BELIECTB B BOJIE IPOUCXOAT TPU OCHOBHBIX Ipouecca. 1.Pa3pyiienne kpuctainuecko pemeéTku
pacTBOPsAEMOrO BEIIECTBA — SHAOTEPMUUECKUH MpoLece.

2.I'unparanus, T.e. B3auMoJieicTBUE YacTULl (MOHOB MJIM MOJIEKYJI) PACTBOPSEMOI0 BEILECTBA C MOJIEKYJIaMH BOJIbI — K30TEPMUUECKUI MPOLIECC .
3.IlepeHoc TUAPaTHPOBAHHBIX YACTHII OT TPAHHIIBI KPUCTAIUI-PACTBOP B 00U 00BEM pacTBOpPa, 3TOT MPOIECC HE COMPOBOKAACTCS HU
BbI/IEJICHUEM, HU TIOTJIOLIEHUEM TEIUIOTHI.

B 3aBucuMoOCTH OT TOTO, TEIUIOBOW AP PEKT KaKOTo U3 ABYX MPOIECCOB (pa3pylIeHHe KPUCTalia UM THAPATALUs YaCTHII) TPe00IIaaaeT, OOIHii
TEIUIOBOU AP PEKT pacTBOPEHUS MOKET ObITh BETMUMHOHN IOJOKUTEIBHONW WIIA OTPHUIIATEIBHOM.

[IpakTuyeckas 9actb. [lenb pabomul: ONPENSIUTH TEIUIOBOU Y(PPEKT paCTBOPEHUS CEPHOI KHCIOTHI, THIPOKCHIA HATPHS U HUTPaTa aMMOHHS .
Ilepeuens oamuuxos yughposoii 1abopamopuy’. NaTINK TEMIEPATYPhI IIATUHOBBIH .

Hononnumenvnoe obopyoosanue’ crakad Ha 150 M — 3 mrT.; CTEKJISIHHAS MMaJ0YKa; MPOMBIBAJIKA; MepHasi MPOOMPKa; MIMaTeNb — 2 MIT .
Mamepuanvr u peakmugol: cepHasi KHcioTa (KOHI .); TUAPOKCH HATPUS KPUCTAJUTMUYCSCKHUIT; HUTPAT aMMOHHUS .

Texnuka 6ezonacnocmu: 1.CepHasi KHCIOTa W THAPOKCHI HATPHs SIBISIIOTCS arpecCMBHBIMU BemlecTBaMu. HeoOxomumo ocreperatbesi uX
NOMaJlaHus Ha KOXKY M ozaexay. 2.bepeub rnaza! 3.HeoOxoauMo MOMHHUTH NpaBWJIO pa3BeAcHUs KucioT. 4.Ha paGouem mecre AOIKHBI OBITh
HEUTpanu3yomue cpenctsa: 2%-Hble pacTBOPbI THIPOKAPOOHATA HATPHUS U YKCYCHOM KHUCIIOTHI.

Hucmpykyus K 6blnoaneHuio:.

1.B nepBsiif crakan HaneiTe 50 mut Boapl. 2.C MOMOIIBIO aTYyrKa ONpeAeuTe e€ TeMIepaTypy.

3.0t™mepbTe 10 MJI KOHLIEHTPUPOBAHHON CEPHOM KHMCIOTHI U MEUIEHHO, IIPYU NIEPEMEIIMBAHUN PAaCTBOPA CTEKIISIHHON MAJIOUYKOW BIMBANTE CEPHYIO
kucnoty. OOparuTe BHUMaHUE Ha MOPSAO0K CMENIMBAHUS BOJBI U CepHOM KucioTel! Cieaute 3a M3MEHEHHEM TeMIepaTyphl MPU PacTBOPEHUU
kucioThl. Hanbosee BeIcOkOe MOKa3aHUe TEMIIEPaTyphl 3aHECUTE B TaOIuUILy. JlaTUnK TIIATEIbHO MPOMONTE BOAOH.

4.Bo BTOpO# CTakaH IOMECTUTE OKOJIO 8 T TBEPAOI0 NOPOIIKA TUAPOKCUAA HaTpus U BieiTe 50 M Boael. OnycTUTE 1aTYMK TEMIIEPATyphl U
nepemMeniaiite pactBop. OTMETbTE caMO€e BBICOKOE 3HaUeHHE TeMIepaTypbl. THIaTeaIbHO MPOMONTE JaTYUK BOJOM.

5.B Tpertuii crakan HachbTe 15 T MEIKOKPUCTAUINYECKOT0 HUTpaTa aMMOHHUS U ripuiieite 50 mit Boabl. OmycTUTE JaTYUK TEMIIEpaTypsl U ObICTPO
nepemeniaiite pactop. Hanbosee HU3K0€e 3HaUeHNE TEMIIEPATYphl 3aHECUTE B TAOIUILY.

Pesynbrarel nu3mepeHuii/HabnroaeHui

Hccenyemas cuctema JluctuimpoBaHHas BoJia Bona + H2SO04 Boma + NaOHBoj1a + NH4NO3

Temneparypa, °C
Bu1600wi:
OTpa3uth, Kakoil TeI0BO# 3G (HEeKT mpeodiiaaeT Mpu paCTBOPEHUH B BOJIE CEPHOM KHUCIIOTHI, HUTpaTa aMMOHHSI, TUPOKCHIA HATPHS.
Koumponvhvie éonpocwi:

1.006bscHUTE, TOYEMY TIPH PACTBOPEHUH OJHUX BEIIECTB B BOJIE BBIJEISIETCS TEIUIOTA, APYTHX — TOTJIOMIAETCSI.

2.Ilpennonoxute TErIoBoi 3(pPexT mporecca pacTBOPEHHS B BOJE TUAPOKCHIA KAJTHS.
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IIpakTnyeckas padora Ne 1. D1eKTPOJIMTHI H HEIJTEKTPOJIUTHI

Teopernueckas yacte. Ilpu pacTBOpeHMH B BOJE€ MOHHBIX COCIUHEHUI HOJSPHBIE MOJIEKYJIBI BOABI OKPYKAOT (COJIbBATUPYIOT) 3apsKEHHBIE MOHBI,
NepeBo/isi MX B pacTBOp. MOJIEKYIISIpHBIE COEJMHEHHUs COJBBATUPYIOTCS, HO HE pPACHaJaloTcs Ha MOHBI . B mepBoM cilyyae pacTBOp HPOBOIHT
JIEKTPUUYECKUI TOK, BO BTOPOM HET .

OnpenenuTh MPUHAAISKHOCTh BEIIECTBA WM PACTBOpPA BEIIECTBA K JJICKTPOJUTAM MOXKHO MPU MOMOIIM M3MEPEHHS 3JIEKTPONpoBOoAHOCTH. Eciun
3JIEKTPOIIPOBOJIHOCTh BEJIMKA, TO HCCIEAYeMbIH OOBEKT — 3yIeKTpoiuT. Ecnm 3HadyeHue saexTponpoBoaHocTd MeHblie 20 MkCwm/cM, TO 3TO
HEAJIEKTPOJIUT .

IIpakTHyeckas 4acTs.

Llenv pabomul: onpenenuTb MPUHAJICKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEILECTB K IEKTPOIUTAM U HEIEKTPOIUTAM .

Ilepeuenv damuukoe yugposol rabopamopuu: NATIAK DIIEKTPONPOBOTHOCTH . JlomomHuTenpHOE 00OpyaOBaHWE: cTakaHbl Ha 50 MJ; IITaTUB C
32)KMMOM; TIPOMBIBAJIKA . Marepuassl M peakTUBBL: JUCTUIUTUPOBaHHAS Boja; mo 20 MIJI STHIIOBOTO CHHpTa, OEH3MHA, KepOCUHa; 5%-HOro pacTtBopa
caxapo3sl, pactBopa crnupta (1:1), 5%-Horo pacTBopa Xj0puaa HaTpus; 5%-HOro pacTBOpa XJIOPOBOAOPOa; 5%-HOro pacTBOpa rMAPOKCHIA HATPUS,
rmoBapeHHas coJib (TBEpas), caxap (TBEPBIN) .

Texnuka 6ezonachocmu: Ilpu paboTe ¢ TOPIOYUMHE KUAKOCTSIMH (CIIUPT, OEH3UH, KEPOCHH) BOJIHM3H HE TOJKHO OBITH OTKPBITOTO OTHSI.

Hucmpykyus K 8binoneHuio:.

1.B cTakan momMecTUTe MOBAPEHHYIO COJIb U OITYCTUTE B CTAKaH JATYUK HIIEKTPOIPOBOIHOCTH . [IpOBOAMT JIM COJIB IIMEKTPHUUECKUI TOK?
2.AHasorn4Hble JecTBUS MpoBeuTe ¢ caxapo3oii . 3 . B crakan Hanelte 20 M1 HCClIeyeMOro pacTBoOpa.

4.0mycTUTe B HETO JATYUK AIIEKTPONPOBOTHOCTH, 3aKPETUIEHHBIN B Janke mratiuBa. HabmogaiiTe 3a m3MEeHEHHEM 3HAYSHHS DIIEKTPOIIPOBOTHOCTH.
Korna nokazanus 1aTuuka nepecTaHyT U3MEHThCS, 3alHUIIUTE €ro 3HaueHue B Ta0IuIy .

5.00patute BHMMaHue! J[aTuWK Mmocie KaXJA0ro OMBITa TIHIATEIHHO MPOMBIBAETCS BOJOM. 6.3aTéM NaTYMK OMYCTUTE B CIENYIOIIHUA PacTBOD .
AHanornyHele 1EUCTBUS NPOJEIANTE CO BCEMH PACTBOPAMM. Pesynbprarel namMepenui

Ne onbiTal| HazBanue BenecTsa, pactBopa | 3HaueHUE 3JIEKTPONPOBOAHOCTH, MKCM/CM DJIEKTPOIIUT WIIM HEJIEKTPOIUT
1
2

Koumponvhvie éonpocuwi:

1.0O6pararoT BHUMaHKEe, YTO HU JUCTUJUTMPOBAHHAS BOJA, HU TBEPAAsl COJIb HE TIPOBOIAT IIEKTPUUECKOTO TOKA. TeM HE MEHee pacTBOp COJIM B BOJIC
MPOBOAMT JEKTPUUECKHUI TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYIA-TO MOSBISIOTCS MOABMKHBIE 3apsabl. [loa 370 HaOmoIeHNE BBOAAT ONMpeelieHUue
AJIEKTPOJIUTA U MEXaHU3M IJIEKTPOJIUTUYECKON JUCCOIHAITIH.

2 . Bcerna v BoJiHbIE paCTBOPHI BEIIECTB IPOBOJSAT AeKTpruueckuil Tok? He Bcersa, T.e. HEKOTOpBIE BEIIECTBA HE AAIOT MOHOB MPU PACTBOPEHUM .
DTO — BEIIEeCTBa C MOJIEKYIISIPHOU KpUCTAILTHYECKOH peméTkoi. 3.3ananus 1 noarotoBku k ['A, BITP A)
K xopomo pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSATCS:
1.rugpoxcun 6apus; 2.¢ocdat maraus; 3.cynbbun meau(ll); 4.kapOoHaT KaabIus.

b) DnexkTpuueckuii TOK NPOBOAUT:

1.pacTBOp 3THIIOBOTO CIIUPTA; 2.paCTBOP TIIMIIEPUHA; 3.paCTBOP TIIFOKO3bI; 4.pacTBOP THIPOKCHAA KaTbIIHS.

JlaGoparopHbiii onbIT Ne 1. « BiusiHue pacTBOpPUTEJIS HA TUCCOLMALMIO

TOUKA \\'POCTA



Teopernyeckas 4yacTb. Bo MHOTHX XJI0pHIaxX MEPEXOAHBIX METAIUIOB CBS3M UMEIOT B 3HAYUTEIbHOW MEPE KOBAJICHTHBIN XapakTep . MasonosispHbie
pacTBOpUTENH (CIUPT WM alIETOH) COJIBLBATHPYIOT MOJICKYJIBI IIETMKOM. [Ipu 106aBiIeHI BOIBI OHA COJTbBATUPYET MOHBI, BHI3BIBAS
AJIEKTPOJIUTUYECKYIO JUccouuanuto . [{Ber pacTBopa rnpu 3TOM U3MEHSIETCS, a AIEKTPOIPOBOJHOCTh PE3KO Bo3pacTaeT . [IpakTuyeckas yacte. [lenb
paboTel: chOpMHUPOBATH MPEACTABICHUE O POJIH PACTBOPUTEIIS B AJICKTPOIUTHICCKON TUCCOITUAITUH.

Ilepeuens oamuuxos yughposoii 1abopamopuu’. NTaTIMK IEKTPOIPOBOTHOCTH .

Jononnumenvrnoe 0b6opyoosanue. 1Ba BBICOKMX XUMUYeCKUX crakaHa (50 mi1); CTEKIISIHHAS HaI0YKa.

Mamepuanvt u peakmuewt: CUCI2 6e3B01HbII (MMeeT KOpUUHEBBIH 11BET . [loyyaroT, HarpeBast KpUCTAJUIOTHIPAT B YAIlIKe JJIs BBIAPUBAHUS . XPaHST
B IJIOTHO 3aKPBITOM COCY/I€); alleTOH WJIUA CIUPT .

Texnuka bezonachocmu. 1 . CiupT W anieTOH — roproyue BemecTBa. He mcmonp3oBath oTKphITOe Iuiams. CrienualibHble MEpbl 0€30MacHOCTH IMPHU
paboTte ¢ roprounMu XKuIKocTsIMH. M30erath nonajanus cojiei MeIu Ha KOXKY U OCKIY, TaK KaK OHU SIZIOBUTHI.

2 . [Ipu monagaHuM CMBITh XOJIOJHOM BOJION O€3 MbLIA.

HUncmpykyus Kk 8b1n0oaHeHUIO:

1.B xumuueckuii ctakad HaceibTe ~0,5 T 6e3BoaHOrO0 Xopuaa meau (1) CuCl2 u naneiite ~25 M1 ciMpTa UK alleTOHA .

2.PacTBOpHTE BEIIECTBO, MEPEMEIINBAS COJAEPKUMOE CTaKaHa CTEKJISIHHOW mMajioukod. Eciu pacTBOPUTH COJIb MOJHOCTHIO HE yNa€Tcs, aKKypaTHO
CJIEUTE MOJYyYEHHBIN PacTBOP B APYIOM CTAaKaH.

3.Ilorpy3uTte B pacTBOP IIYI JATYUKA JICKTPOIPOBOJTHOCTH U UBMEPHTE FIEKTPOIPOBOTHOCT .

4.00patute BHUMaHue Ha 1IBEeT pacTBopa. [Ipunelite k pactBopy 25 mi Boabl. [lepemerniaiite, 00patuTe BHUMaHNE Ha U3MEHEHHE OKPACKH.

5.M3MeppTe IIEKTPOIPOBOIHOCTD ITOJIYYEHHOTO pacTBOpa .

Pe3ynbrarel nu3mepeHuii/HabnroaeHui

BemectBo DIIEKTPONPOBOIHOCTh B CIUPTE (ALIETOHE) |  DIIEKTPONPOBOJAHOCTH MOCTE 100aBICHUS BOIBI

Xnopun meau (11)
Bwvi60o0wvi: OTpa3uTh BIUSHUE PACTBOPUTEIIS HA SJIEKTPOIPOBOAHOCTD COJIH.

Koumponvnvie sonpocwi: 1.0 4éM CBUIETENBCTBYET POCT ANEKTPOIPOBOIHOCTH COJIU TIpH To0aBneHUH Boabl? 2 . [ToueMy u3meHsieTcs iBeT pacTBopa?
3 . Kak BnusieT mpupojia paCTBOPUTENS Ha DJIEKTPOTUTHIECKYIO JUCCOLMAITUIO?

. TOUKA \’pocm
JladopaTopHblii onbIT Ne 2. «CHJIbHBIE U ¢JIa0ble JIEKTPOJIUTHI» \

Teopernueckas 4acTb. DIEKTPOTUTAMH HA3bIBAIOTCS BEIIECTBA, PACTIAIAlONINECs] HA HOHBI BCIEACTBHE IEKTPOTUTUYECKOM

JTUCCOITUAITIN. PacTBOPBI 3JIEKTPOJUTOB SBJISAIOTCS IMPOBOJHHUKAMH BTOPOTO pOJa, TaK KaK MPOBOJAT SJCKTPHUSCKHHA TOK 3a CYET HOHOB. [lo
CIOCOOHOCTH K DJEKTPOIUTHUECKON AUCCOIUAIMH IIIEKTPOIUTHI YCIOBHO PA3AENsIOT HAa CUIbHBIC U claOble. CUIIbHBIE DIIEKTPOIUTHI MPAKTUYECKU
MTOJTHOCTHIO JINCCOIIMMPOBAHBI HAa HOHBI B Pa30aBJICHHBIX pacTBopax . K HUM OTHOCATCS MHOTHE HEOPTaHWISCKUE COJTH, HEKOTOPBIC KUCIOTHI M IEI0YN
. Cnabple 21eKTpO- JIUTHI JUIIh YACTHYHO JUCCOIMUPOBAHBI HA MOHBI, KOTOPBIE HAXOASITCS B TUHAMHUYECKOM PAaBHOBECHH C HEAMCCOIMHUPOBAHHBIMU
MoJtekyitamu . K c1abbIM 3JI€KTPOIMTaM OTHOCATCS MHOTHE OPraHUYECKHE KUCIIOTHI 1 OCHOBAHHUS .

[IpakTudeckas 9actb. [Jens pabomul: ONpPENENHTh, SBISIOTCS U BBIJAHHBIE BEIIECTBA CHIIBHBIMU WM CIAOBIMHU DJICKTPOJIMTAMU HA OCHOBAaHUU
M3MEpEHUS 3JIEKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuens oamuuxoe yughposoii 1abopamopuu’. NaTINK IEKTPOIPOBOTHOCTH .

JlonoinumenvHoe 06opyoosanue. TPU XUMUYIECKUX cTakaHa (25—50 mit), mpoMbIBajIKa C TUCTUILTUPOBAHHOMN BOJIOM .

Mamepuanvt u peakmuswt. 10 %-Hble pacTBOPHI COISTHOM, A30THOM U YKCYCHOM KHCIIOT (KEIAaTeNIbHO B KanelbHUIAX ); GUIbTpoBaIbHAs Oymara .




Texnuka 6eszonacnocmu: Cobmronalite Mepbl 06€30MaCHOCTH IPU pabOTe ¢ KUCIOTAMHU U IIEIIOYaMH.

Huempyxyus k 8blnoaHenuio:

1.B Tpu crakana Haneiire no 25—50 M1 JUCTUIIIMPOBAHHON BOJBI.

2.B nepBsIii crakan 100aBbTe 1 KA YKCYCHON KHCIIOTBI, BO BTOPOW — COJISTHOM, B TPETHI — a30THOM.

3.M3mepbTe 37eKTPONPOBOTHOCTS KAXKIOTO PACTBOPA, BEITHpAs Iy (GUIHTPOBAIBHON OyMaroi mocie Kaxaoro u3MepeHus .
Pesynbprarel nsmMepenui

No poOb1  3HaueHue 3IEKTPONPoBOAHOCTH, MKCM/cM  Ha3BaHue BBIIaHHOTO BEIllECTBA

1

2

3

Bv1600b1: OTpasznuTe NPUHAUICKHOCTD BEIIECTB K CHIIBHBIM M CI1a0BIM dieKTposuTaM. KOHTpOJIbHBIE BOIIPOCH:

1.IToueMy pacTBOp COJISIHOM KUCIJIOTHI JTy4lI€ MIPOBOJUT 3JIEKTPUUECKHI TOK 0 CPAaBHEHUIO C PACTBOPOM YKCYCHOM KHUCIIOTHI?

2.K KaKuM 3J1€KTpOJIMTaM OTHOCUTCS PACTBOP a30THOM KUCIOTHI? 3 . 3amanue it moarotoBku k ['MA,

BIIP ®opmyibl TOIBKO Ca0bIX 3JEKTPOIUTOB IPEICTABICHBI B PAY:

1.Ca(OH)z2, H2S, H2SO4  2.H2COs3, NH3-H20, H2S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl2, HBr TOUKA \‘POCTA
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JlemoHcTpanuoHHbIi onbIT Ne 2. « A3yyeHune BIUAHUS PA3TUYHBIX GAKTOPOB HA CKOPOCTH PeaKIMn»

Teopernueckas yacTb. CyliecTBYIOT pa3Hble MOIU(UKALIUK TpUOOpa I U3ydeHHs] XUMUYECKUX peakiuil. B 01HOM KOHCTPYKIIMU pOJIb peakTopa
BBINOJIHSAET 00bIYHAs MPOOUpKa, B APYroi, Oojiee coBpeMeHHOM, — cocya JlaHonbTa.

OnHako TeXHHUKA JEeMOHCTPALUU SKCIIEPUMEHTA OCTAETCsl OAMHAKOBOW. MeHseTC sl JIUILb MOPSIIOK CMEIIMBaHUS pearupyromux Bemiects. CHavasa B
IpOOUPKY-PEaKkTOp 3aJIMBACTCSA PACTBOP KUCIOTHI, a B HETO IMIOMEIIaeTcs TBEPI0E BEIEecTBO (IIMHK, Mpamop). [Ipaktinueckas gacTs. Llens paGoTs:
U3YUYUTH BIUSHUE PA3INYHbIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKkIuy.

Ilepeuenv oamuuxoe yughpoeou nabopamopuu’ NaTIUK TEMIEPATYpPbI IJIATHHOBBIM.

Hononnumenvnoe 060opyoosanue’ IpuodOp A U3YUEHUSI CKOPOCTH XUMHUUECKUX PEAKIMA; ANIeKTpuyecKas IUTMTKA; CTakaH XMMHUYeckuit Ha 250 mut;
IIMAaTeNb; KPUCTAILTU3ATOP Ul MPOMBbIBaHUS cocynoB Jlannonbra; nmpodupku [1X-21 (3 mr .) .

Mamepuaner u peakxmuevi: consinas kucnota (4%-nerit); consiHas kuciora (10%-Hbli); Kycoukn Mpamopa; IIOpOLIOK Mpamopa; yKcycHast kuciora (6%-
HBII); HUHK; Tepokcul Bogopoaa (3%-ubli); nuokeua mapranua (IV) .

Texnuka 6ezonacnocmu.; CoOi01aTh IpaBuiIa padOThI ¢ KUCIOTAMU U HarpeBaTeIbHBIMU JIEKTPUUYECKUMU NPUOO- paMH .

Hucmpykyus k 66inoIHeHU0:!

Onvim 1.BnustHre IPUPOABI pearupyronX BemEeCTB Ha CKOPOCTh XUMHUECKOW PEeaKkIInu

B onno xoneno cocyna Jlangonsra Hazneiite 3 Ma 1 M pactBop ykcycHO# KuchoThl (Z6%-HbI pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 TpaHyIIbl
nuHKa. Bo Bropoii cocyn Jlan- nonbra Haneite 3 M 1 M consiHoit kucioTsl (Z4%-Hblii), B Apyroe KojieHo — 2—3 rpanyisl UHKA . [Ipucoeannute
cocynsl JIaHA0IbTa K MAHOMETPHUECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIepeneiiTe KUCIOTHL B cocynax Jlammombra K rpaHynam nuHka. CpaBHUTE YPOBHH IKHIKOCTH B
MaHOMETPUYECKUX TPYOKax. VYuyamuecs nenarT BbIBOJ O pa3HOU CKOPOCTH XUMHUUYECKUX PEAKLIMM .



Onvim 2. BnysiHe KOHLIEHTPALUK PEarupyroniiX BEIECTB Ha CKOPOCTh XUMUYECKON peaKuu

B onno koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHON KUCIOTHI, B APYroe KOJEHO MoMecTuTe 2—3 rpaHyisl HMHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 man 10%-HOM COJIAHOM KHCHOTBHI, B ApPyroe KoyieHO — 2—3 rpanyiabl 1uHKa. [Ipucoegunure cocynsl JlangonsTa K
MaHOMETPUYECKUM TPyOKaM.

Obparute BHuMaHue! OJHOBPEMEHHO TIepeneiTe KUCIOTHl B cocynax Jlanmonpra K rpanyinam 1uHka. CpaBHHTE YPOBHH JKMIKOCTU B
MaHOMETPUYECKUX TPYOKaX. Yualuecs JesatoT BbIBOJ O Pa3HON CKOPOCTH XUMHUYECKUX peakuuil. Onvim 3. BnusHue teMneparypsl

pearupyromux BeIecTB Ha CKOPOCTh XMMUYECKON peaKuu

B oano xoneno cocyna Jlangonbra Haneire 3 mu 10 % consiHOM KHUCIIOTBI, B APYroe KOJIGHO MOoMecTuTe 2—3 rpanynibl iMHKa . Bo BTOpo# cocyn
Jlannonbra Haneiite 3 mu 10%-HOM comnsi- HOW KHCIOTHI, Harperod Ha BojasHON Oane o 50 °C, B apyroe KoieHO — 2—3 rpaHyibl LMHKA.
[Tpucoenunure cocyas! JIaHa01bTa K MAHOMETPUUECKUM TPYOKaM.

OO6parute BHuMaHue! OJHOBpEMEHHO IepeseiTe KUCIOThl B cocynax Jlanponbra K rpaHyiaaMm IuHKa. CpaBHUTE YpOBHM >KUJKOCTH B
MaHOMETPUYECKHUX TpyOKax. Yyaluecs eaaoT BbIBOJ O pPa3HONH CKOPOCTH XUMUYECKUX peakuuit . Onvim Ne 4. Bnusaue

ITOBEPXHOCTU CONPUKOCHOBEHHUS PEArupyIOLINX BELIECTB HA CKOPOCTh XUMHUUYECKOM peakluu

B onHo xoneno cocyaa Jlangonbera Haneite 3 M 4%-HOM COJIIHOM KHUCIIOTHI, B JPYroe KOJIEHO IoMecTUTe 1 I MpaMopa, B3ATOr0 B BUAE Kycouka. Bo
BTOpO# cocya Jlannonbra HanelTe 3 M 4%-HOM CONSHOM KUCIIOTHI, B Jpyroe KojeHo — 1 r nopomka Mpamopa. IIpucoenunure cocyasl Jlanaonsta K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OJHOBpEMEHHO TNepesieiiTe KUCIOTHl B cocynax Jlanmomnbra Kk Mpamopy IuHKa. CpaBHHUTE YPOBHHU KHUJIKOCTH B
MaHOMETPHUYECKHUX TPyOKax. VYuyamuecs qenaroT BbIBOJA O pa3HOW CKOPOCTH XMMUYECKHX pPeaKLni.

Onwvim 5. BnusiHMe KaTanu3aTtopa Ha CKOPOCTh XMMHYECKOH pPEeaKINU

B crakan ¢ Bozoii, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpPAL[MOHHBIE TPOOUpPKH ¢ 2 M 3% -HOro pacTBOpa NMepokcuaa BoAopoaa. BeyiepxuBaior
MpOOUPKH B BOjAE OKOJIO 2 MUH. M3BiiekuTe MPOOMPKU M3 BOASHONW OaHM M NMPOJEMOHCTPUPYHTE ydalluMcsi pe3yabTaT — Ha CTEHKaX NpPOOUpPKHU
MOSIBUWINCH IY3bIPbKH ra3za Kuciopoaa. B oaHy u3 mpoOuMpok BHecHTE Ha KOHYMKE Imarens auokcun mapranua (IV) . HaGmionmator sHepruuHoe
BbIJIEJICHUE KUCIIOPOAA.

Konmponvnwvie 6onpocwi: 1.0T kakux (pakTOPOB 3aBUCUT CKOPOCTh XMMUYecKO# peakiuu? 2.IToueMy pasiioskeHue MepoKkCcuaa BoJI0poJia B
IpUCYTCTBUM Tuokcuaa Mapranna (IV) cuagana unér oueHs ObICTPO, a 3aTEM 3aMeIIeTcs?

3.3amanus i pa3BUTUSA GYHKIMOHAIBHON IPaMOTHOCTH:

B Tpu oanHakoBble MPOOUPKH YUEHUKH HAIMIIM IO 5 MJI pacTBOpPa COJISTHOM KMCIOTHI OIMHAKOBOM KOHIIEHTpaIMU. B mepByto mpoOUpKy MOT0KUIN
CTPY>KKH 3K€JI€3a, BO BTOPYIO — CTPYXKHU [IUHKA, B TPETHIO — CTPYKKHU HEU3BECTHOT'O CBETIIOTO sIpKO OiecTsmiero Merauia. Hanbonee MHTEHCUBHO
BbIJICJIEHUE Ta3a HaOJI0JalId B TPEThEel MPOOUpPKE ¢ HEM3BECTHBIM MeTauIoM. Bo BTOpoil nmpobupke ¢ IMHKOM MHTCHCHBHOGTD BbIICICHNS rasa GblIa
MEHbIIIe, YeM B TpeThell. B nepBoii mpoOupke ¢ kene30M HHTEHCUBHOCTD BbIIETICHUS ra3a Obljla HAaUMEHbIIEH.
B
a)/leiicTBue kakoro (hakTopa, BIUSIOIIEr0 Ha CKOPOCTh peakluu, Habmoaanu yqampecs? 6) Kakoit metamn mor
HaXOJUTHCS B TpeThell npodupke? 3anuiuTe Ha3BaHUE METallIa.

4.Ha rpaduke nmpeacrapieHa 3aBUCUMOCTb KOHLIEHTPALIMHM NCXOAHBIX BEILECTB U MPOJYKTOB PEAKLIUU OT BPEMEHH
MPOTEKaHMsI PEAKIIUU:

Puc. 20. I'paduk 3aBUCHUMOCTH KOHIIEHTPAIIUH UCXOTHBIX BEIIECTB U MPOJTYKTOB PEAKIIMH OT BPEMEHHU MPOTEKaHUS A

peakuun Onpenenure, Kakasi KpUBasi ONMUCHIBAET U3MEHEHUE KOHIEHTPAIMN UCXO/IHBIX BEILIECTB, a KaKas — IPOYKTOB
peaKkIuy .

<y
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