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TO4YKA V POCTA

[HosicHUTEIbHASA 3aIIMCKA

Pabovas mporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOI'O 00OIIeTr0 00pa30BaHMs COCTaBJI€HA HA OCHOBE MOJIOKEHUH M TPeOOBaHUH K pe3ysibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNbHON MporpamMmbl, MpeAcTaBiIeHHbIX B DenepalibHOM TOCYIapCTBEHHOM O00pa30BaTENbHOM CTaHAAPTE OCHOBHOTO OOIIETO
00pa3oBaHus, YTBEPKICHHOTO MpHKa3oM MunuctepcTBa oOpasoBanus u Hayku P Ne 287 ot 31.05.2021, ¢ yyerom [IpumepHOii mporpaMmMbl BOCTIUTAHHUS,
OcHoBHO# oOpa3oBatenbHON nporpaMmmbl MOBY COII c¢. Yceman-Tanuiel ocHOBHOTO 00111ero oOpa3oBaHusi, ATanTHPOBAHHON MPOTPaMMbl OCHOBHOTO
obmero o6pazoBanust MOBY COLI c. Ycman-Tanuiel, npuMepHoii paboueii mporpamMmel HCTHTYTa cTpaTeruu pa3BuTHs oOpa3oBanus Poccuiickoii
Axanemuu obpazoBanusi M, 2021 B COOTBETCTBHH C

* [Tonoxennem o pabodeil nmporpamme ydeOHoro mpeamera, kypca MOBY COIII c. CmapTak ¥ OpHEHTHPOBAHA Ha pealn3aluio B IICHTPE 00pa30BaHUS
€CTECTBCHHOHAYYHOU M TEXHOJOTHYECKON HampaBieHHocTel «Touka poctay, co3ganHoro Ha 6aze MOBY COI c. Yceman-Tamwisl ¢ 11eabi0 pa3BUTHS Yy
00y4aromuxcsi €CTeCTBEHHOHAYYHOM, MaTeMaTH4ecKod, WH(POPMAIMOHHON T'PaMOTHOCTH, (POPMHPOBAHUS KPUTHUYECKOTO M KPEATUBHOTO MBIIIJICHHUS,
COBEpIICHCTBOBAHUS HAaBBIKOB €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON HAIMPaBICHHOCTH, a TAKXKe JUIsl MPAKTUUYECKONH OTpabOTKH y4eOHOro MaTepuana
1o yueOHbIM npenMeraM «Pusnkay, «Xumus», «buomsorus».

Ha o06asze wnentpa «Touka pocra» oOecreunBaeTcs peajau3anus o0O0pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM U TEXHOJIOTUYECKOM
HaNpaBJIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUHU C TPEOOBAHHMSIMU 3aKOHOATEILCTBA B c(hepe 0Opa3oBaHus U ¢ yU€ToM pekoMeHnanuii deaepanbHOro
omepaTopa ydeOHoro mpenmera «Xumusi». OOpazoBaTenbHas MporpaMMa IO3BOJSET WHTEIPUPOBATH peaTM3yeMbIE 3/1eCh MOIXOIbl, CTPYKTYpY H
coJiepKaHue NP OpTraHU3alKu OO0y4YeHHss XUMHH B 8—9 Kitaccax, BRICTPOGHHOM Ha 0ase J000ro M3 AOCTYMHBIX Yy4eOHO-METOJMYECKUX KOMILJIEKCOB
(YMK). Hcnons3oBanue 000py10BaHus LIEHTPa
«Touka pocTay» MO3BOJSAET CO3/1aTh YCIOBHUS:

* JUIS pacIIMpeHHsl CoAepKaHMsI IIKOIbHOIO XMMUYECKOTO 00pa30BaHus;

* JUIs MOBBILLIEHUS TIO3HABATEIbHON aKTUBHOCTH O0YYarOIIMXCS B €CTECTBEHHOHAYYHOU 00J1aCTH;

* ISl pa3BUTHS JINYHOCTU peOCHKA B MPOLIeCCe 00YUEHHsI XMMHH, €T0 CIIOCOOHOCTEN, JOPMUPOBAHUS U YIOBIETBOPEHUS COIIMATLHO 3HAYMMBIX HHTEPECOB
U IOTpeOHOCTENH;

* s paboThI C OAAPEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMH UX Pa3BUTH B PA3TUYHBIX 00JacTsIX 00pa3oBaTeNbHOM, TBOPUECKON AESITETbHOCTH.
[Ipumenss g poBbie 1ad0OpaTOPUK HA YPOKaX XUMHUH, yYaIIUECS CMOTYT BBIITOJIHUTh MHOKECTBO JIa0OPATOPHBIX padOT U AKCIIEPUMEHTOB IO MPOTrpaMMe
OCHOBHOM IIIKOJIBI.



TOYKA y POCTA

HopmaruBHas 6a3a
1. ®enepanbusblii 3akoH 0T 29.12.2012 Ne 273-@3 (pen. ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit @eneparuny (C U3M. U JIOM., BCTYIHII B CHITY C
01.09.2020).
2. Tlacmopt HaunmoHanmbHOTO TpoekTa «O6pazoBanuey» (yrB. mpesuanymom Cosera npu [Ipesunente PO no crparernyeckoMy pa3BUTHIO U HAIIOHA bHBIM
MPOEKTaM, IPOTOKOJ oT 24 .12 .2018 Ne 16).
3. TocynapcrBennas nporpamma Poccuiickoii eneparuu «Pa3sutue oOpa3zoBanus» (yrBepxkaeHa nmoctanopieHueM llpasurensctBa PO ot 26 .12.2017 Ne
1642 (pen. ot 22 .02 .2021) «O06 yTBepKACHUU TOCYAAPCTBEHHON nporpaMmbl Poccuiickoii @enepanuu «Pa3sutne 00pa3oBaHusD .
4. Tlpodeccuonanbubiii crannapt «llemaror (memarormueckasi 1eATENbHOCTh B JOUIKOJIBHOM, HayalbHOM OOIIEM, OCHOBHOM OOIIEM, CpeJIHEM O00IIeM
oOpa3oBanHuH), (BOCIUTATENb, YauTeNb)» (pea. oT 16.06.2019 r.) (IIpuka3 MunHmCcTEpCTBa TpyAa U cCOnMabHOM 3amuThl PD ot 18 oktsa6ps 20131 . Ne 544H,
C U3MEHEHUSIMU, BHECEHHBIMU ITpUKa3oM MunucrepcTBa Tpyaa u conzauutsl PO ot 25 nekabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r . Ne 422H)
5. ®depepanbHbIN FOCYAapCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT OCHOBHOIO 00IIero oOpasoBanus (YTBEpKIEH MpukazoM MuHHcTepcTBa 00pa3oBaHus U
Hayku P® ot 17 nexabpst 2010 r. Ne 1897) (pen. 21.12.2020)
6. Meronuyeckue peKOMEHIAINH 110 CO3AaHUI0 M (YHKIIMOHUPOBAHUIO B 0OIIE00pa30BaTEIbHBIX OPTaHU3AIIUAX, PACTIONIOKEHHBIX B CETLCKONH MECTHOCTH
U MaJlblX TOpojax, LIEHTPOB 00Opa30oBaHMs €CTECTBEHHOHAayYHOH M TeXHOJornyeckoil HampasiieHHocTel («Touka pocta») (yTBEpXKAEHbBI pacnopsKEHHEM
MunuctepctBa npocsemienus Poccuiickoit ®@eneparuu ot 12 SIHBaps 2021 r. Ne P-6).



TOYKA V POCTA

Kparkoe onucanue 1noaxoa0B K CTPYKTYPHPOBAaHUIO MaTEePHAJIOB
B oopazoseamenvnoii npocpamme (OII) npeocmasnenst ciedyrwoujue pazoenvi:
MeTo/1bl H3y4eHMsI BEILIECTB U XUMUYECKUX ABJICHUI. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHH .
ITepBOoHaYaIbHBIE XUMUYECKHUE ITOHATHS.
PacTtBOpBHI.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COCIUHEHUM.
Teopus 31eKTPOIUTHUECKON TUCCOLMALINN.
XVMUYECKUE PEaKLIUH.
XUMUYECKHUE 3JIEMEHTHI (CBOWCTBA METAJIJIOB, HEMETAJIJIOB U UX COEAMHEHU).
B ocHOBY BbIeNI€HUsI TAaKUX PA3/IENOB 3aJI0’)KEH XMMUYECKUH SKCIIEPUMEHT, TpaJULMOHHAs cucTeMa u3ydeHus XuMuu. OCHOBHOW (GopMol yueOHOMH
JESITEIbHOCTH SIBJISIETCSI XUMHUYECKUM IKCIIEPUMEHT, MPOBOJUMBIN B BUJIE JJAOOPATOPHBIX, IPAKTUYECKUX PabOT U AeMOHCTpanuil. JleMOHCTpalOHHBIH
SKCHEPUMEHT IMPOBOJAUTCS B TOM Cllyyae, €CIM OH ONAceH [yl BBINOJIHEHUS yJallUMHCS WM MMEIOUIMKCS mpuOOop MpesiCcTaBleH B €AMHCTBEHHOM
AK3EMILISIPE.
Jliist m3yyeHus1 npeaMera « XUMHUsD» HA 3Tane 0CHOBHOro o01ero oopazosanus orsoaurcs 140 yacos: 8 kiacc - 70 gacoB; 9 kinacc —70 yacos.
Jannast oOpa3oBarenbHas MporpaMma 00eCHedrBaeT YCBOCHHE YYAIIMMHUCS BaXHEUIIMX XMMHUYECKUX 3aKOHOB, TECOPHH WM TOHSATHH; (OpMHUpYET
IIPEJICTaBICHUE O POJIU XMMHH B OKPYXKArOIIEM MHUPE U JKU3HU 4yernoBeka. [Ipu 3ToM OCHOBHOE BHUMAHME YAEIAETCS CYIIHOCTH XMMHUUYECKUX PEAKLUU U
METOJIaM MX OCYIIIECTBIICHHUSI.
OnHMM M3 OCHOBHBIX NPUHIMIIOB TOCTPOECHUS IIPOIPaMMBI ABJIETCS MPUHLMII JOCTYIIHOCTH. DKCIEPUMEHTAIBHbIE JaHHbIE, IOTYYECHHbIE YJalllUMUCS
IpU BBIMOJIHEHUH KOJMYECTBEHHBIX OIBITOB, IO3BOJISIOT YYalIUMCS CaMOCTOSITENIbHO J€JIaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTH. Ilomxonsl,
3aJI0’KEHHBIE B COJIEpKAaHNE MPOrPaMMBbI Kypca, CO34at0T HEOOX0IMMbIE YCIIOBUS JUIsl CHCTEMHOT'O YCBOSHHMSI YUAIlUMHUCS OCHOB HayKH, JJIsl 0O0ecrieueHus
Pa3BHBAIOIIETO U BOCIUTHIBAIOILIETO BO3AEUCTBUS 00YUEHUSI HAa IMYHOCTD YUYaIlerocs.
dopmupyemble 3HaHUS JJOJDKHBI CTaTh OCHOBOM CUCTEMBI YOSKACHUH IIKOJIBHUKA, LIEHTPAIbHBIM SJPOM €r0 HAyYHOTO MUPOBO33PEHHUS.

NogkrwdpE

Onucanue MaTepuaibHO-TeXHUYeCKOM 0a3bl HeHTpa « Touyka pocTay, HCIO/Ib3yeMOro AJIsl peaju3aluu
o0pa3oBaTe/IbHBIX POrPAaMM B PAMKAaX NPeNnoiaBaHUs XUMUM

Hudgpposasa (komnvromepnasn) nadopamopusn (L[/I), nporpaMMHO-anmapaTHBI KOMIUIEKC, TaTYMKOBAsi CUCTEMa — KOMILJIEKT y4eOHOTro 000pyI0BaHus,
BKITIOUYAIONTUH HM3MEPUTENbHBIH OJI0K, MHTep(dEelc KOTOPOTro TO3BOJISIET OOECIICYMBATH CBSI3b C IMEPCOHAIBHBIM KOMITBIOTEPOM, W HAOOp JATYUKOB,
PETUCTPUPYIOIMIUX 3HAYCHUS PA3IHUHBIX (U3MUECKUX BETUYHH.

lamuux memnepamypsl naAaGmMUHOGbLI - IPOCTON W HAAEKHBIN TATYHK, MPETHAZHAYCH JUTSI H3MEPEHUS TEMIIEPATyphl B BOAHBIX PacTBOPAxX M B Ta30BBIX
cpenax. meet paznuunblil nuanazon u3Mepenuii ot -40 1o +180 °C. TexHudeckne XapakKTEePUCTHKHU TaTYNKA YKa3aHbl B MHCTPYKIIUHU 10 SKCIUTyaTaI|H.
/lamuuk memnepamypot mepmonapHulil IpeAHa3HaueH 11 u3Mepenust temmepatyp a0 900 oC. Vcnonbs3yeTrcst Mpu BHIMIOTHEHUN PabOT, CBA3AHHBIX C
U3MEpEHNEeM TeMIIepaTyp MJIaMEeHH, TUTABJICHUS U Pa3NI0KEHUS BEIIECTB.

lamuyux onmuueckou niomuocmu (Koaopumemp) - IpeAHA3HAUCH JJI1 U3MEPEHUS ONTUYECKON MIIOTHOCTU OKpAIlIEHHBIX pacTBOpoB. Mcmomb3yercs
pu u3ydeHun TeM «PactBopbi», «CKOPOCTh XMMHUYECKUX PEAKITUi», OTPEIeICHUH KOHIICHTPAIIUH OKPAIIICHHBIX HOHOB.

lamuuk pH nipenHa3HA4YCH 711 U3MEPEHHS BOJIOPOIHOTO TToKaszaresis (pH) BOHBIX pacTBOPOB B Pa3IMYHBIX HUCCIEIOBAHUSAX OOBEKTOB OKPYKAFOIICH



TO4KA POCTA
Cpempl.
lamuuk 3nekmponposoorHocmu NpeTHAZHAYCH TSI U3MEPEHUS yASIBHON AIIEKTPOIPOBOTHOCTH KHUIKOCTEH, B TOM YHCJIE U BOJHBIX PACTBOPOB
BeniecTB. [IpuMeHseTcs Py U3y4eHUH TEOPUH AIEKTPOIUTUICCKON TMCCOIUAIINN, XapAKTEPUCTUK BOHBIX PACTBOPOB.
lamuyux x10pud-uoH06 NCToNb3yeTcs Ui KOJTUYECTBEHHOTO OIMPEICTICHHSI COACPKAHMSI HOHOB XJIOpa B BOAHBIX PACTBOPaX, MOYBE, MPOIYKTAX
nutanus. K naTauky monkiodaercs HOHOceneKTUBHBIN dekTpoa (MCD) (pabounii 21eKTpoT), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPALIUU
OIPEIEIIIEMOT0 HOHA, B TAHHOM ciiydae oT KoHIeHTpanuu annoHoB Cl. I[Toreniian MCD onpeaensoT OTHOCUTEIBHO 3JICKTPO/ia CPAaBHEHHS, KaK
NPaBUIIO, XJIOPCEPEOPSHOTO.
lamuyux Humpam-uoH06 TpeIHA3HAYCH JIJIsl KOJIMYECTBEHHOTO ONPECIICHUSI HUTPATOB B PA3IUYHBIX 00BEKTaX OKPYKAIOMIEH cpebl: BOJIE, OBOIIAX,
bpyKTax, KOJOACHBIX U3JICTUAX U T.]I.
Mukpockon uyugposoit ipeiHa3HAUESH 1151 U3ydeHUs (POPMBI KPUCTAIIOB ¥ HAOIIOACHUS 32 POCTOM KPHUCTAJIIOB.
Annapam 0na npoeedenusn xumuueckux peaxyuii (AIIXP) npeaHa3HaueH AJs NOTy4eHHUS U IEMOHCTPAIIUU CBOWCTB TOKCMUHBIX MAPOB U T'a30B . DOTU
BEIIICCTBA MMOJIYIAIOTCSI B KOJIOS-peaKTope, v MPU HarpeBanuu (Wi 0e3 HarpeBaHus) ra3000pa3HbIe BEMICCTBA MPOXOIAT Yepe3 MOTIOTUTEIIBHBIE
€MKOCTH (Hacallki) C pacTBOPaMH PEareHTOB, BCTYIAIOT C HUMHU B peakiuio. M30bITOK ra3a MorIomaeTcs )KUIKUMHI U TBEPIBIMU pearcHTaMH, a TAKIKe
AKTUBHPOBAHHBIM YIIIEM. ATIIIapar Yamie BCEro UCIOIb3YIOT IS MOTYICHHS H ICMOHCTPAIIMHA CBOKCTB XJI0pa, CEPOBOAOPOIA.
Ipubop onsa oemoncmpayuu 3a6UcUMOCmU CKOPOCHU XUMUYECKUX PEAKYUIL Om PA3IUYHBIX (hAKMOPOE VCTIONB3YIOT IIPH U3YUYCHUH TEMbI
«CKOpPOCTh XUMUYECKOM PEaKIIuu» U TETUIOBOTO 3 dekTa xuMudeckux peakiuii. [[pudop maét BO3MOXKHOCTH IKCIIEPHUMEHTAIBLHO UCCIICIOBATh BIIUSHUC
Ha CKOPOCTh XMMHYECKHX PEaKIUil caeIyromux (PakTOpOB: MPUPOIbI PEarupYIONIUX BEIIECCTB, KOHIICHTPAIIUN PEarupYIOIMX BEIIECTB, TUIOIIAIH
IpaHUIbI pasena (a3 B reTepOreHHBIX CUCTeMaX (ITOBEPXHOCTH COMPUKOCHOBEHUS MKy PEarupyomuMy BEIIECTBAMH ), TEMIIEPaTyPhl, KaTaIH3aTopa,
HHTUOUTOpA.
IMunemxka-0o03amop — npucTocoOICHIE, UCTIONIE3YEMOE B J1a00paTOpUH I OTMEPUBAHUS ONPEACIEHHOT0 00bEMa )KUIKOCTH. [IHITeTKH BBITTYCKAFOTCS
MEPEMEHHOTO M MOCTOSHHOTO 00bhEMa. B KOMITIIEKTEI 000pYAOBaHUS TSI MEUITTHCKUX KJIACCOB BXOST YAOOHBIE MUMETKH- 103aTOPBI OJTHOKAHAJIbHBIE,
MIO3BOJISFOIINE HACTPOUTH HEOOXOIMMBIN 00BEM OTOMPAEMOH JKUIKOCTH B TPEX PA3IMUHBIX JTHANIA30HAX.
bana komounuposannasa npeaHazHavuCHa JJ1 HarpeBa CTEKISTHHBIX U (paphopoBBIX COCYNOB, KOTJa TPEOYETCs CO3/1aTh BOKPYT HarpeBaeMoro cocyaa
paBHOMEpPHOE TEMIIEPATYPHOE TI0JIe, N30ekKaTh UCIIOJIB30BAHMSI OTKPBITOTO IITAMEHH M PACKAIEHHOM dJIeKTprueckoi crimpanmu. Kopiryc
KOMOMHHMPOBaHHOU OaHM ceNaH U3 amroMUHU. JKUIKOCTHAS YacTh KOMOMHHUPOBAHHOM OaHU 3aKphIBA€TCS KOJIbIIAMH PA3TUYHOTO AUAMETPA.
Ipubop onsa nonyuenus 2azo6 VCTIONB3yeTCs IS TIOTYYEHUS] HEOOBIINX KOJIWYECTB Ta30B: BOJIOPO/IA, KHCIOpoAa (M3 IepoKCHIa BOI0POIa),
YTJIEKUCIIOTO Ta3a.

Pabouas nporpamma no xumuu 1Js 8—9 kiaccos

€ HCMOJIb30BaHNeM 00opynoBanus nmeHTpa «Touka pocra»
Ha 6a3e nentpa «Touka pocta» obecriednBaeTcst peau3aiis 00pa30BaTebHBIX TPOrPaAMM €CTECTBEHHO-HAYIHOUW M TEXHOJIOTHYECKOW HAIPABICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHHMIMM 3aKOHOJATENILCTBA B cdepe o0Opa3oBaHUS U C YU€TOM pekoMmeHIanuil PenepaibHOTo oreparopa
y4eOHOro npeaMera «XUMHUS.
OO6pa3zoBarenbHas MporpaMma Mo3BOJISET HHTETPUPOBATH Pear3yeMble OIX0AbI, CTPYKTYPY U COJepKaHUEe IPU OpraHu3alui 00y4eHus: XUMUHN B 8—9
KJIaccax, BRICTPOCHHOM Ha 0a3e J1I000ro U3 JOCTYIMHBIX yueOHO-MeToandecknx kKoMruiekcoB (YMK).
Hcnonp3oBanue obopynoBanus «Touka poctay npu peanuzanuu 1aHHoi OIl mo3BossieT co31aTh YCIOBHSL:
- JUIsl pacIIMPEHUs COJAEPKAHUS IIKOJILHOTO XMMHUUECKOro 00pa3oBaHus;
- ISl TIOBBIIICHHUS [TO3HABATENIbHON aKTUBHOCTH 00yYaIOUIMXCs B €CTECTBEHHOHAYYHOM 001acTH;



TOUKA !'POCTA

- IS pa3BUTHA JIMYHOCTU peO&HKa B mpolecce OO0y4eHHsS XUMHH, €ro CIIOCOOHOCTEH, (POPMHUPOBAHUS U YAOBJIETBOPEHHS COLMAIBHO 3HAUYUMBIX
MHTEPECOB U NOTPEOHOCTEH;
- JUIst pabOThI ¢ OJapEHHBIMU ILIKOJILHUKAMH, OPIaHU3alUU X PA3BUTHUS B pa3IMUHbIX 001acTAX 00pa30BaTE/IbHOM, TBOPUECKON €S TEIbHOCTH.

HopMbl o11eHOK 32 BCe BU/ABI MPOBEPOYHBIX padoT

«5» - ypOBEHb BBIMIOJIHEHUSI TPEOOBAHUIN 3HAUUTEIBHO BBILIE YIOBIETBOPUTEILHOTO: OTCYTCTBUE OMIMOOK, KaK MO TEKYIIEMY, TaK U M0 MPEAbLAYIIEMY
yueOHOMY MaTepHaiy; He 0oJiee OTHOTO HEeA0UETa.

«4» — ypOBEHb BBIMIOJIHEHUSI TPEOOBAHUN BBILIE YIOBIETBOPUTEIHHOIO: Hanmuuue 2—3 omuOoK win 4—6 HEeIo4ETOB MO TEKYyIEeMYy yueOHOMY
MaTepuaiy; He Obonee 2 ouMOoOK WK 4 HETOUETOB 110 IPOHACHHOMY MaTEpUaITy; UCIIOJIb30BAHUE HEPALIMOHAJIBHBIX IPUEMOB pPEIICHUs YUeOHOU 3a/1auH.
«3» — JIOCTaTOYHbIH MUHUMAJbHBI YPOBEHb BBINIOJIHEHUS TPeOOBaHUM, MPEAbSBIAEMBbIX K KOHKPETHOH pabote: He Gonee 4—6 ommbok miam 10
HEZO0YETOB MO TEKYIIeMy yueOHOMY MaTepHaiy; He 6onee 3—35 ommbok uan He 6oJee 8 HeI0UEeTOB MO MPOUACHHOMY YueOHOMY MaTepuaity.

«2» — ypOBEHb BBIIIOJIHEHUS TPEOOBAaHNU HIDKE YIOBJICTBOPUTEIHHOTO: Hamuune Oosee 6 ommoOok mim 10 HeZ0YeTOB 1Mo TeKyIeMy MaTtepuaiy; 6omnee 5
omuOO0K KU O6oJee 8 HEOUETOB 0 MPOUIECHHOMY MaTepuay.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJMETA «XUMMUsl» B OCHOBHOM HIKOJIE

N3ydyeHne XxuMHUM B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHXKE-
HUE 00YYaIOUUMHUCS JTUIYHOCTHBIX, METAPEIMETHBIX M IPEIMET-
HBIX PE3yJIbTATOB OCBOCHUS yU4eOHOTO MpPeIMeTa .

JIM4HOCTHBIE peE3yJabTaThbI

JINYHOCTHBIE PEe3yNbTaThl OCBOCHHUS IPOTPaMMbI OCHOBHOTO
o011ero o0pazoBaHus JOCTUTAIOTCS B X0J1€ O0YUYEHUSI XUMUH B
eIMHCTBE Y4eOHOW M BOCTIUTATEIILHOMN JIESTEIbHOCTH
OpFaHI/ISaIII/II/I B COOTBCTCTBUU C TPAAUITMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMHUU JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH,
IIPUHATBIMU B O6IIICCTBC IIpaBHUJIaMHd 1 HOPMaMU ITOBCACHU, U
CIIOCOOCTBYIOT ITpOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U
COLIMAIN3aluU 00yJaromuxcs .

JIMYHOCTHBIE PE3yNBTAThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B
TOM YHCJIE B YACTH:

Hampuomuuecxozo eocnumanun

1) HEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO, TOHUMAaHHS 3HAYCHHS XU -
MUYECKOM HAayKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIAJIETh JTOCTOBEPHON MH(POpPMAIIMEH O TIEPEIOBBIX TOCTHKCHHSIX
U OTKPBITHSIX  MHPOBOM M OTEUECTBEHHOW  XHMUH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U
o0I11eCcTBa;

I'pasicoanckozo éocnumanus

2) IpEeACTaBlIEHUA O COLMAJIBHBIX HOpMax U IMpaBuilax
MEKIIMIHOCTHBIX OTHOIICHHH B KOJJICKTHMBE, T'OTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW MAESITENbHOCTH TIPU BBITOJHEHUU
y4eOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBIMOTHEHUU XHMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHUIO W B3aWMOITOMOIIIA B TIPOIECCE ITOW ydeOHOM
JIeITENIbHOCTH; TOTOBHOCTH OIICHHBaTh CBOE IIOBEIACHUE U
MOCTYNIKM CBOUX TOBAPHUILNEH C TO3UIMM HPABCTBEHHBIX U
MPaBOBBIX HOPM € YYETOM OCO3HAHMS MTOCIIECTBUI MOCTYIKOB;

llenuocmu HAY4YHO020 RO3HAHUA



3) MHPOBO33PEHYECKHUX MIPEICTABICHUN O BEILIECTBE U
XUMUYECKOHN PEAKLUU, COOTBETCTBYIOIIMUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIINX OCHOBY AJIS
ITIOHUMAaHHUs CYIIIHOCTA Hay4HOW KapTUHBI MUPA; IIPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPO/IbI,
B3aUMOCBSA35X YEJIOBEKA C IIPUPOJHOM CPeoi, O POIU XUMHUH B
ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

4) TIO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA ITOJIy4CHUE
HOBBIX 3HAaHUH 110 XMMHUHU, HEOOXOJUMBIX JJIs1 OOBSICHEHMS
Ha0JII01aeMBIX MPOLIECCOB U SIBIICHUIA;

5) No3HaBaTeNbHON U MHPOPMALTMOHHON KYJIbTYpPbI, B TOM
YHCIIe HABBIKOB CAMOCTOSTEIILHOM PabOThI ¢ y4eOHBIMU TEKCTAMHU,
CIIPaBOYHOM JINTEPATYPOH, JOCTYIIHBIMA TEXHUYECKUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) MHTepeca K 00y4eHHIO U [T03HAHHUIO, JIF0003HATEIbHOCTH,
FOTOBHOCTH  H CIIOCOOHOCTH K CaM0O00Opa30BaHUIo,
UCCIIEIOBATENIbCKON  J€ITENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

Dopmuposanus Kyaiomypul 300p06bs

7) OCO3HaHUA IIECHHOCTHU KHU3HU, OTBETCTBCHHOI'O OTHOIIICHUA K
CBOEMY 3/I0pPOBbIO, YCTAaHOBKM Ha 30pOBBIH 00pa3 KHU3HH,
OCO3HaHUuA HOCJ'ICI[CTBI/II\/'I U HCIPUATHUA BPCAHBIX IIPUBBIYCK
(ynorpe6sieHus AJIKOTOJI, HapKOTHKOB, KypeHHusl),
HEOOXOIMMOCTH  COOJIIOJIeHUsT TMpaBuwil  O€30IaCHOCTU TP
OOpalleHn ¢ XMMHYECKHMMM BEIIeCTBAaMM B OBITY M peabHOU
KHU3HH;

Tpyooeozo éocnumanusn

8) KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  OOILECTBEHHO
MOJIE3HOU, y4eOHO-HCCIIeI0BAaTEeNIbCKOM, TBOPYECKOW W JpPYyrux
BUJAX JEATENIbHOCTH; HHTEpeca K MPAKTHUYECKOMY H3YYEHHIO
npodeccuil U TpyAa pa3IMYHOIO pojJia, B TOM YHCJE HAa OCHOBE
NPUMEHEHUS TMPEAMETHbIX 3HAHUM 1O XUMHUH, OCO3HAHHOTO
BbIOOpA MHINBUAYAIBHOM TPAEKTOPUHU MTPOAOIKEHHS 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
0OIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTENH;

DKo102uuecKkoz0 60cnumanus
9) AKOJIOTUYECKH IIeTIECO00Pa3HOTO OTHOMIEHHS K MPHUPOJIE KaK
MCTOYHUKY JKU3HH Ha 3emIle, OCHOBE €€ CYIIeCTBOBAHUS,



MMOHUMAaHUS IIEHHOCTH 3JI0POBOTO M Oe30macHOro odpasa KU3HH,
OTBETCTBEHHOT'0 OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3[0POBbIO, OCO3HAHMs LIEHHOCTH COOJIOACHUS
npaBmwI OE30MMAaCHOTO TMOBEACHHS MPH paboTe C BEIIeCTBaMH, a
TaK)K€ B CUTyalUsAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIIOJEH;

10) cCIOCOOHOCTH ~TPUMEHSATh 3HAHUS, MOJy4aeMble MpU
U3Y4YEHUH XMMMH, IS PELICHUs 3314, CBA3aHHBIX C OKPYKAIOLEH
IIPUPOJHOM  CpElOM, IOBBIMICHHUS YPOBHS  DKOJIOIMYECKOU
KYJIbTYpBl,0CO3HaHUs IJIOOAJIBHOIO XapakTepa HKOJIOTHYECKUX
npobJeM U My-Tel UX PeUIeHUs NOCPEICTBOM METO/I0B XUMUH;

11) KOJOIMYECKOr0 MBIIUIEHUS, YMEHHUSI PYKOBOJICTBOBATHCS
UM B IIO3HAaBATEJIbHOM, KOMMYHUKATMBHOM U COLMAJIBHOU
IIPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJbTAThI

B cocraBe MeTanpeIMeTHBIX pe3yabTaTOB BBIACIISIOT
3Ha4MMble Ui (OPMHUPOBAHUS MUPOBO33PEHUS OOILIEHAYYHbIE
MOHATHS (3aKOH, TEOPHS, IPUHIIUI, THIIOTE3a, (PaKT, CUCTEMA,
IPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPBIE HCIIOIb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUH U3 3TUX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE
0 LIEJIOCTHOM Hay4HOH KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE
necTBUs (IM03HABATEIbHBIE,KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
KOTOpbIE 00ecneunBaoT GOPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHOM
NEATEIbHOCTH.

MeTtanpeameTHble pe3yinbTaThl OCBOEHUS 00pa30BaTeIbHON
IIPOrpaMMBbI 110 XUMHHU OTPaKAIOT OBJIA/IEHNE YHUBEPCAIbHBIMU
[I03HABATEJIbHBIMU JIEHCTBUSAMU, B TOM YHCJIE:

Bbazoevimu no2uueckumu oeiicmeuamu

1) yMEHUEM HCIMOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS
[P OCBOEHUU 3HAHMUM: PACKPBIBATh CMBICI XUMHUYECKHUX IMOHATUI
(BBLOENATH  HUX  XapaKTepHble  NPU3HAKH,  YCTaHABIIUBATH
B3alMOCBS3bC IPYTUMH TOHATUSMH), UCIIOIb30BATh MOHATHS U
OO0BSICHEHUSIOTIENbHBIX ()AKTOB U SBJICHHI; BHIOMpPATh OCHOBAHUS
U KpUTEpUHM s KIacCU()UKAUUU XMMHUYECKHX BEIIECTB U
XMMHUYECKHX PEaKLMH; yCTaHaBJIMBAaTh INPUYMHHO-CIIEICTBECHHbIE
CBSI3U MEXAY OObEKTaMH M3Y4YCHHUS; CTPOUTH JIOTUYECKUE
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JIeNIaTh BBIBOJBI U 3aKJIIOUEHUS;

2) YMEHHEM MPUMEHSTH B MPOIECCE MO3HAHUS CUMBOJIMUECKUE
(3HAKOBBIE) MOJEINU, UCIIONIb3yeMble B XUMUHU, PE0oOPa30BBIBATH
IIUPOKO MPUMEHSAEMbIE B XUMHUU MOJICTbHBIC MPEICTaBICHUS —
XUMHUYECKUN 3HAaK (CUMBOJ 2JIeMEHTa), XUMHuUeckas (popmyna u
ypaBHEHHE XHMHYECKOH pEakuuu — TMpH pEHICHUH Y4eOHO-
MO3HABATENbHBIX  33/a4; €  y4€TOM  3TUX  MOJEIbHBIX
MPEACTABICHUN BBISIBIATh M XapaKTepU30BaTh CYILIECTBEHHBIC
MPU3HAKA HU3Yy4aeMbIX OOBEKTOB — XHMMHYECKHUX BEIIECTB U
XUMHUYECKHUX PEaKIIHii;

bazoevimu uccneoosamenvckumu oeiicmeuamu

3) YMEHHEM  HCIIOJIb30BaTh  IIOCTAaBJICHHBIC  BOIPOCHEI B
KayeCTBEUHCTPYMEHTA IIO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI I
(GOpMUPOBaHHS  TUIOTE3Bl IO  TPOBEPKE  MPABWIBHOCTH
BBICKA3bIBAEMBIXCYKICHUN;

4) IpHOOpETEHUE ONBITA TIO TUIAHUPOBAHWIO, OPTraHU3AIUU H
MIPOBEJICHUIO YUEHUYECKUX IKCTIEPUMEHTOB: YMEHHE Ha0II01aTh 32
X0- JOM [poliecca, CaMOCTOATEIbHO IIPOTHO3UPOBATH €r0
pe3ynbrat, (QopMyaUpoBaTh OOOOIIEHHS U  BBIBOJBI IO
pe3ynpTaraM IPOBEAEHHOTO ONBITA, MCCIECIOBAHUS, COCTABIISATH
OTYET O MpoieTaHHON padoTe;

Pabomoii c ungpopmavueri

5) yMeHUEeM BBIOMpATh, aHAIU3UPOBATh M HHTEPIPETUPOBATH
MHOGOpPMALMIO PA3TUYHBIX BHUJIOB M (OpM IpelCTaBlICHUS,
MOJIyYa€Myl0 M3 pa3HbIX HCTOYHHKOB (Hay4HO-TIOMYJIsipHAast
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIpPAaBOYHBbIE MOCOOUS,
pecypcsl UHTepHeTa);

6) YMEHHMEM IIPUMEHATH Pa3JIMYHbIE METOBI U 3aIIPOCHI IIPU I10-
ucke M ordbope uH(GOPMAIMM U COOTBETCTBYIOUIMX JIaHHBIX,
HEOOXOAUMBIX JJISi BBINMOJHEHHS] Y4Y€OHBIX M II03HABaTENbHBIX
3a/la4 OMNpEeNeNIEHHOTO THIA; MPUOOpeTeHHe OmbiTa B 00JIaCTH
HCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIAJICHHE KYJIBTYPOM AKTHMBHOTO HCIIOJIb30BAHHUS
Pa3JIMYHBIX ITOMCKOBBIX CUCTEM,;

7) YMEHHEM HCHOJb30BaTh M aHAJIU3UPOBAaTL B IIpoOIECce
yu4eOHON W HUCCNEeI0BaTEIbCKONW NEATETbHOCTH HH(OpMAIUIO O
BJIMSIHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO35MCTBA U TPaHCIOpPTa
Ha



COCTOSIHUEOKPYKAIOLIEN IPUPOJHON Cpebl;

Ynueepcaﬂbnbt.uu KOMMYHUKAMUGHbIMU oelicmeuamu

8) yMEHHEM 3a/1aBaTh BONPOCH (B XOAE JAUANOra W/HIH
IMCKYCCHH) TIO CYHIECTBY 0OCY)XTaeMoil TeMbl, (HOpMyIHpOBaTh
CBOU MPEIJIOKCHUST OTHOCHUTEIHHO BBITIOJHECHUS IMPEIUIOKESHHON
3ajJauu;

9) mpuoOpeTeHHe ONbITa  TPE3CHTAllMH  PEe3yJbTaTOB
BBITTOJIHEHUS] XUMHUYECKOT0 IKCTIIEpUMEHTa (J1aOOpaTOPHOTO OMBITA,
nabopaTOpHO pabOTHl O HCCIICAOBAHUIO CBOWCTB BEIECTB,
y4e0HOTO0 MPOEKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU
MO3HABATEIBHOM M  HWCCIENOBATEIbCKOW JIEATENBHOCTH  IpU
pelliCHHMH BO3HUKAIOUIMX MPOOJeM Ha OCHOBE yuéTa OO0IuX
WHTEPECOB ¥ COTJACOBAaHWS TMO3UIUH (00CYyXIeHus, OoOMeH
MHEHUAMH, «MO3TOBBIE ITYPMBI» U JP.);

Ynuugepcanvnuvimu pecynamuensimu oelicmeuamu

11) yMEHHEM CaMOCTOSITEIILHO ONPEACIIATE LIEIN
NEeATEIbHOCTH,INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U
IIPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO J€STENIbHOCTD,
BbIOMpaTh Hanboseea(h(HheKTUBHBIE CIIOCOOB! PELICHUs YUEOHBIX U
[IO3HABATEINIbHBIX 3a71a4, KOPPEKTUPOBATH IIPEITI0KEHHBIN
QJITOPUTM JIE€UCTBUH MPH BBIITOJIHEHUH 3aJaHUN C Y4ETOM
MOJTyYEeHHUs] HOBBIX 3HAaHUM 00 U3yyaeMbIX 00BEKTaX —
BEILIECTBAX U PEAKLIUAX;

12) yMEHHUEM HCIIOJIE30BaTh M aHAJIM3UPOBATH KOHTEKCTHI,
IIpeAJIaraeMble B yCIOBUU 3a/1aHUMN.
HpeZ[MeTHBIe PeE3yabTaThl

B cocrase npegMeTHBIX PE3yIbTaTOB I10 OCBOCHUIO
00513aTeLHOTO CO/IEP KAHMSI, YCTAHOBJIEHHOT'O TaHHOMN
MpUMepHOI paboyeil mporpaMMoii, BEIAEISAIOT: OCBOCHHbBIE
00yJaroNMMHUCS HayIHbIC 3HAHUS, YMEHHSI M CTIOCOOBI JICHCTBU,
cniennpuyeckue s npeaMeT-Hoi 06macTu «XUMUs», BUJIBI
JEATEIbHOCTH 110 MTOJIy4€HUIO0 HOBOTO3HAHUS, €T0
MHTEpHpeTaln, IPeoOdpa3oBaHUIO U IPUMEHEHUIO BPA3ITUUHBIX
y4€OHBIX U HOBBIX CUTYyalLlUsX.

IIpenmeTHble pe3ynbTaThl IPEACTABIECHBI 10 roJjaM 00y4eHHs
MOTDaXarT choDMUDOBAHHOCTD V 0O VYAIOIINXCS CIIETVIOIINX



8 KJIACC

1) packpwviéamsb CMBICI OCHOBHBIX XMMHYECKHUX IOHATUI: aTOM,
MOJIEKYJIa, XUMHUYECKUN DJIEMEHT, IPOCTOE BEILECTBO, CIOXKHOE
BEILIECTBO, CMECh, BAJIICHTHOCTb, OTHOCHUTEIIbHAs aTOMHas |
MOJIEKYJIIpHasl Macca, KOJUYECTBO BELIECTBA, MOJb, MOJIIPHAS
Macca, MaccoBasi JIOJIsl XKMUYECKOTO JIEMEHTa, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, DJIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKMCJICHUS, XUMHUYECKass peakuusi, TeIuIoBOH 3PQexT
peakuuu, Ki1accupuKanus peakuii, XuMudeckas CBs3b, pacTBOp,
MaccoBas [0JIs BEILIECTBA B PACTBOPE;

2) uwmocmpupoeams B3aUMOCBS3L OCHOBHBIX XHMHUYECKUX
HOHATUM (CM . I . 1) U MPUMEHATH 3TU MOHATHUS NPU OMHCAHUU
BEILECTBH UX IIPEBPAILCHMUI;

3) ucnonvzoéams XUMUYECKYI0 CHMBOJIMKY IJI COCTaBJICHUSA
(GopMyI1 BEeLeCTB M YPaBHEHUIN XMMHUYECKUX PEaKLUi;

4) onpedensimy BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCIMHEHUSX; CTENEHb OKHUCIEHUS DJJEMEHTOB B OMHApHBIX
COCIMHEHUAX; IPHUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COeIMHEHUH 1o QopmyinaMm; BUJ XUMUYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHUYECKUX COCTUHEHMSIX;

5) packpvieamsb cmblcn  niepuoauyeckoro 3akona . .
MenneneeBa: JIEMOHCTPUPOBATH IMOHUMAHUE NEPHOIUYECKON
3aBUCHMOCTH CBOMCTB XHUMHUYECKHX AJIEMEHTOB OT MX TOJIOKEHUS
B [IEPUOIMYECKON CHCTEME; 3aKOHOB COXPAHEHHS MacChl BEILIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4Y€HUS, 3aKOHa
ABOrazipo; onuceigams u xapakxmepuzosams TaOIUYHYIO QOpMY
MEePUOIUUECKON CUCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3iinyaTh
MOHITHUS «TJaBHas moarpymnma (A-Tpymma)» ©u - «o0ouYHas
noarpynma (b-rpynma)», wmample W OoJblIME  TIEPHOJIBI;
coomnocums 0003HAUCHMsI, KOTOpPhIE MMEIOTCS B TabuuIe
«llepuogmueckass cucrteMa XxXuMmMudeckux odnementoB [J[. U.
MeHieneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, oOIIee 4Yucio
9JIEKTPOHOB U pacmpeieNieHue UX MO IEKTPOHHBIM CIIO0SIM);

6) Kraccuguyuposamo XUMHYECKHE JJIEMEHTBHI;
HEOPTraHWYECKHE BEIIECTBA; XMMUYECKUE peaKkiuu (10 YUCIy U
COCTaBYy YYaCTBYIOLIMX B PEAKLIUU BELIECTB, 10 TEMIIOBOMY



apdexry);

7) xapakxmepuzosame  (onucvliéams) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPK/1as OMHCAHUE
IpUMe- paMH MOJEKYJISPHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUXPEAKLIHUN;

8) npozHo3uposamb CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX
KAueCTBEHHOI'0 COCTABA; BO3MOXXHOCTU MPOTEKAHHUSI XUMUYECKUX
IIpe- BpallleHU! B pa3JIMYHbIX YCIOBUSX;

9) ebluUCHAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO
MacChl BEIECTB; MAaCCOBYIO JOJI0 XUMHUYECKOIO 3JIEMEHTA I10
dbopMyne coearHEHMs; MACCOBYIO JOJIO BEIIECTBA B PacTBOPE;
IPOBOAMTDH PACcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

10) npumenamo OCHOBHBIC orepanuu MBICIIUTEHOU
NeSITeIbHOCTH — aHalli3 M CHHTE3, CpaBHEHHUE, 0000IIeHwHe,
CHUCTEMaTHU3AIIHIO, KJIacCU(UKAIIHUIO, BBISIBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJI1 M3y4eHUS CBOWCTB
BEILECTB U XUMHUYECKUX PEAKLUN; €CTECTBEHHO-HAyYHbIE METO b
NO3HAHUSI —  HaONIOJCHWE, W3MEpEeHUe, MOAEIHPOBaHNE,
9KCIIEPUMEHT (peaabHbIi U MBICICHHBIN);

11) cnedosamyp MpaBUIIaM MOJIb30BAHUS XUMUYECKOMN MOCYI0N U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUIIaM OOpaIeHHUs C
BEIIECTBAMM B COOTBETCTBUM  C  HUHCTPYKUUSMU  TIO
BBIMIOJTHEHUIOIA00PATOPHBIX XUMHUYECKHUX OMBITOB IO TOTYyYEHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJIa U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEH
pacTBOPEHHOIO  BELIECTBA;  IUIAHUPOBAaTb W IMPOBOJUTH
XUMHUYECKHE DJKCIHEPUMEHTHl II0 PACIO3HABAaHUIO PACTBOPOB
mieJIoYel W KUCIOT C TIOMOIIBI HWHIUKATOpPOB (JIAKMYC,
dbenondTanenH, METHIOPAHXK U . ).

9 KJIACC

1) packpvléamb CMblCI  OCHOBHBIX XWMHUYECKHX TOHSATHM:
XUMUYECKUM DSJIEMEHT, aTOM, MOJICKYJia, WOH, KaTHOH, AHHOH,
pOCTO€  BEUIECTBO,  CJOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTh, CTEMEHb OKUCICHUS, XHUMHYECKas
peakiusi, XuMU4eckasi CBsI3b, TEIUIOBOW A(h(PEeKT peakiuu, Mob,
MOJISIDHBIA  00BEM, PACTBOP; DJICKTPOJUTHI, HEDJICKTPOIHUTHI,
AJICKTPOJIUTUYECKAS TUCCOIHAIINS, PEAKIIMH HOHHOTO OOMEHa,



obpaTuMble u HeoOpaTuMbIe peakiuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  PEAKIINH,
OKHUCIIUTEID,

BOCCTAaHOBUTENb, OKUCJIEHHE U BOCCTAHOBJIEHHE, AJJIOTPOIMS,
aM(pOTEepHOCTh, XUMHUYECKass CBA3b (KOBAJCHTHas, MOHHAs,
MeTaJuIMuecKas), KpUCTAJUIMYECKask peléTka, Koppo3usi METalIoB,
CIUIAaBbI; CKOPOCTh XMMHYECKON PEAKLUH, IPEICIIBHO JOIyCTUMAs
kouuentpanus ([11K);

2) unmocmpupoeams  B3aUMOCBA3b OCHOBHBIX XHMHYECKHX
HOHATUHM (CM. m.1) M IPUMEHATh 3TU NOHATHS NPH ONUCAHUU
BEILECTBH UX IIPEBPAILICHMUI;

3) ucnonvb3oéams XUMHUYECKYI0 CHUMBOJIMKY AJII COCTABJICHUS
(GopMyJ1 BELIECTB U YPAaBHEHUN XUMUUYECKUX pEaKLUil;

4) onpedensimb BAIGHTHOCTb U CTEIIEHb OKMCICHNUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa; MPUHAJIEKHOCTD
BEIIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHMH o (opmyiam;
BUJI XMMHUYECKOH CBSA3M (KOBAJICHTHAsI, MOHHAs, METAJUINYECKasi) B
HEOPraHMYECKUX COCIUHEHUAX; 3apsj] HOHA II0 XMMHUYECKOU
(dopMyiie; XxapakTep cpelibl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COCIMHEHUHN, THUN KPUCTAIUIMYECKONM pEIIETKM KOHKPETHOIO
BEIIECTBA;

5) packpvleams cmbica  nepuonudyeckoro 3akona [ .
MenzeneeBa U JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCLIBAMNb U
xapaxmepuzoeams TaOINYHYIO (HOpPMY MEPUOTUYECKON CHUCTEMBI
XUMHUYECKHUX IJIEMEHTOB: pa3ianyaTh NOHATHS «TJ1aBHAs
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymnma)y,
MaJible ¥ OOJIbIIINE MEPHOABL; COOMHOCUNMb 0003HAYEHHUS, KOTOpBIE
UMEIOTCS B TEpUOJMYEecKOW  Tabiuile, C  YHCIOBBIMU
XapaKTEpUCTUKAMU CTPOEHUS aTOMOB XHMMHYECKHX DIIEMEHTOB
(cocTaB u 3apsj sapa, OOIIEEYUCIIO AIEKTPOHOB U paclpe/esieHne
UX T10 3JICKTPOHHBIM CII0SIM); 00bsACHAMb O0IINE 3aKOHOMEPHOCTH
B M3MEHEHHH CBOMCTB JIEMEHTOB M UX COEIMHEHMH B Ipenenax
MaJIbIX MEPUOJOB U TJIABHBIX MOArPYMIN C YYETOM CTPOEHHUS HX
aTOMOB;

6)  kaaccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOPraHMYECKUE BEIIeCTBA; XMMUYECKHE peakiuu (110 YUCIy U

COCTaBy Y4YaCTBYIONIMX B PEaKIMH BEHICCTB, IO TEIIOBOMY
3h(deKTy, M0 H3MCHEHHUIO CTEIEHEH OKHCICHHS XUMHYCCKHUX



7) xapaxmepuzosame (onucvliéams) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB pa3IMYHBIX KJIAcCOB,
MOATBEPK1asi ONUCAHUE IPUME- PaMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX
peaKLuii;

8) cocmaensams YpaBHEHHUs SJIEKTPOJUTUYECKOM JMCCOLUMALMM KHCIIOT, LIEIOYEHd M COJIeH; IMOIHBbIE U
COKpAaILEHHbIE YpPaBHEHHUS peakuui HOHHOTO o0MeHa; YpaBHEHUS peaKuuit,
MTOATBEPKIAIOIIHUXCYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXK/y BEIIECTBAMU PA3JIMYHbBIX KJIACCOB;

9) packpvleamsb CYIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMU IOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca STUXPEAKIIHIA;

10) npocHo3uposams CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS; BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKUX PEBPAILECHUIMB PA3IMYHbBIX YCIOBUSIX;

11) ebiyucnAms OTHOCUTEIBHYIO MOJECKYJSIPHYIO M MOJSPHYKO MAacChl BELIECTB; MAacCOBYIO [OJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (Qop- Myje COEIUHEHHs; MAacCOBYIO JOJIO BEILECTBAa B PacTBOpE; IMPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEaKLINU;

12) credosams MpaBUiIaM MOJIb30BAHMS XUMUYECKON TTOCYI0H U 1TaOOPaTOPHBIM 000pYyIOBaHUEM, a TAKKE
MpaBwIaM OOpalleHUs C BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIIMSMHU IO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYSHUIO U COOUPaHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKa U YIIIEKHCIIOTO rasa);

13) npoodums peakivu, MOITBEPKAAIONINE KAUECTBEHHBIN CO- CTaB Pa3JIMUHbIX BEIIECTB: paclio3HaBaTh
OTBITHBIM MYTEM XJIOPHUA- OpOMHI-, HOAUI-, KapOoHaT-, (ocdaT-, cCUIUKAT-, Cynbdar-, TUAPOKCUI-UOHBI,
KaTUOHBI AMMOHUS ¥ MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

14) npumenAns OCHOBHBIC OIICpalun MBICTIUTEIbHOM ACATCIIBHOCTH — aHalilu3 U CHUHTE3, CPAaBHCHUC,
O606H.I€HI/IG, CUCTCMATU3allUIO, BBIABJICHHUC IMPUYWMHHO-CIICACTBCHHBIX CBsA3EU — s U3YUYCHUA CBOMCTB
BCIICCTB U XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHO-HAYYHBIC MCTO/JbI IMMO3HAHUSA — Ha6JHOII€HI/I€, HN3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeasbHBIM U MBICIICHHBIH).

COILEPKAHUE YYEBHOI'O ITPEJMETA «XUMHUA»I10 I'OJAM U3YYEHUA
8 KJIACC

HEPBOHa‘IaJIbeIe XUMHUYECCKHUE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YelioBeka. Tena u BemecTBa. U3HUECKHE CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BeecTB. [IoHATHE 0 METO/1ax MO3HAHUS B XUMHH. XUMUS B CUCTEME HayK . UnucThbie
BemecTBa u cMecu . CriocoObl pa3aeieHus: cMecei .

ATOMBI U MOJIEKYJbl. XUMUYECKHE 37eMEHThl. CUMBOJIBI XUMHUYECKHUX 3J1€MEHTOB. IIpocThie U cllokHBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass gopmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemectB. OTHocUTeNnbHasiaTOMHass Macca. OTHOCHUTENIbHAs MOJIEKYJsipHass wmacca. MaccoBas JoJis
XHMHYECKOT'0 DJIEMEHTA B COCTUHEHMU.

dusnyueckrue U XMMHUUYECKHUE SBIICHUs. XUMUUYECKasl peakiusi U e€ Mpu3HaKu. 3aKOH COXPAHEHUS] MacCChl
BellecTB. XUMHUYecKue ypaBHeHHs. Kiaccupukanus XUMHUECKUX peakuuid (COeAMHEHHUS, DPA3JI0KEHUS,
3aMEIICHHS ).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY/I0M, C MpaBUIaMH paOdOThI B Ta0OpaTOpUU U
npuéMaMu 00paIleHus ¢ J1Ja0OpaTOpPHBIM OOOPYAOBAHHEM; W3y4YEHHWE W OIHCAHWE (PU3UUECKUX CBOWCTB
00pa3I[0B HEOPraHMYECKHUX BEIIECTB; HaOMoIeHne (pr3ndecKux (TUIaBJIeHUE BOCKA, TasTHUE JIbJIa, pACTUPAHUE
caxapa B CTYyNKe, KUTIEHHE W KOHJEHCAIMs BOJBI) U XUMUUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE METHOMN
MIPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SBJICHH, HAOIIOACHUE U ONMCAaHUE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peaknuil (pa3joKeHHe caxapa, B3aMMOJICUCTBHE CEPHOM KHCIOTHI C XJOPUIOM Oapwus,
pasznoxxenue ruapokcuna meau (1) mpu HarpeBanuu, B3aumoieiicTBre xeine3a ¢ pactBopom coiu menu(Il));
M3y4eHHe CIIOCO0O0B pa3IesieHus cMecel (C MOMOIIBI0 MarHuTa, (PUIbTPOBAHUE, BBIMTAPUBAHKE, TUCTUIUISAIINS,
XpomaTo- rpadus), TPOBEACHHE OYUCTKUA TIOBAPEHHOW COJHM; HAONIOJICHWE U ONHCAHHE PE3YyJIhTaTOB
MPOBEJICHUSI ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacCChl, CO3JaHHE€ MOJEJICH MOJEKYI
(IIapoCTepIKHEBHIX ) .



BajkHeiilue npeacTaBuTe M HEOPraHUYECKHX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucimopon — snemeHT umnpocroe BemiecTBo. HaxoxneHue
KHCIIOpoJia B Mpupoje, (pusnueckre n XuMU4Yeckue cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinopoaa. CrocoObl NOTY4YEHUS! KUCIOpOo/ia B 1a00paTOpUX M MPOMBILIUIEHHOCTH. KpyroBopot kuciopo/a B
npupoje. O30H — ayuioTponHas MoAuGUKalus KUCIOPOIa.

TernnoBoil >PPeKT XUMUYECKOH peakuuu, TEPMOXMMUYECKHE YPaBHEHUS, d3K30- M JHIOTEPMUYECKHE
peakiuu. TormBo: yroiab U MeTaH. 3arpsi3HeHUE BO3/yXa, YCUJICHHE MapHUKOBOro 3ddexra, pazpyiieHue
030HOBOTO CJIOS .

Bopopon — anemeHT u npoctoe BetiecTBo. Haxoxnenue Bogopo/ia B pupoe, PU3ndeckue i XuMUIEeCKHe
CBOMCTBA, MpUMEHEHHUE, ClIOCOOBI nmoyueHus. CocTaB KUCIOT U COJIEH .

KonuyecTtBo BemiectBa. Monbs. MomnsipHas Macca. 3akoH ABoraipo. MolsipHblii 00bEM Ta30B. Pacuérel 1o
XUMHUYECKUM YPaBHEHUSM.

Ouznyeckue cBoHcTBa BoAbl. Bojma kak pactBopuTenb. PacTBophl. HachbllieHHbIE M HEHACHIIIEHHBIE
pacTtBopsl. Pacmeopumocmy eewyecme 6 6ooe.1 MaccoBas 1011 BEIIECTBA B pacTBOpe. XMMHUECKHUE CBOICTBA
Bojbl. CocTaB ocHOBaHMii. Poilb pacTBOpOB B MpHUPOE U B KU3HU yenoBeka. KpyroBopoT BoJbl B MpUPO/IE.
3arpsi3HeHuenpupoIHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcuapl. Knaccudukanus okxcuioB: coieoOpasyrolne
(ocHOBHBIE, KUCIIOTHBIE, aMOTEpHbIE) U HecoseoOpasyromue. HoMeHkaTypa OKCHI0B (MeXAYyHAapO Has U
TpuBHasbHas). Du3nueckue U XUMUYECKUE CBOMCTBa OKCUAOB. [lomyuenue.

OcHoBanmsi. Krnaccudukainus OCHOBaHUWI: MENOYM W HEPACTBOPUMBIC OCHOBaHUWsA. HomeHKiatypa
OCHOBaHUH (MeXAyHapoaHas U TpuBHUaIbHAas ). PU3NUYECKUE U XUMUYECKUE CBOMCTBA ocHOBaHMi. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukamus xucnor. HomenkiaTtypa KHCIOT (MEXIyHApoJIHas | TpPUBHAIbHAs).
@u3nyecKue U XUMHYECKHE CBOMCTBA KUCHOT. Psa aktuBHOocTM MmetaimioB H. H. bekeroma. Ilonmyuenne
KHCJIOT.

Comu. HomenknaTtypa cosieil (MeXIyHapoaHasi U TpuBHaNbHAsA). PU3HUECKHE U XUMHUYECKHUE CBOWMCTBA
coseil. CriocoObl mostyueHust coeil.

I'enernueckas cBA3b MEXKIY KilacCaMH HEOPraHUYECKUX COETUHEHUI.

XVMMUYECKUI DKCIIEPUMEHT: KaU€CTBEHHOE OIPENEICHUE COJEPKaHUs KUCIOPOJa B BO3JYXE; MOJIYYEHHUE,
coOupaHue, paclo3HaBaHUE M W3Y4YEHHE CBOICTB KHUCJIOpOZa; HaONIOJEHHE B3aUMOJAECHCTBMS BEILIECTB C
KHCJIOPO/IOM U YCJIOBHS BOHMKHOBEHMS M IpPEKpallleHUs ropeHus (1mokapa); 03HaKOMJICHHE ¢ o0paslaMu
OKCHJIOB U ONMCAHHE MX CBOICTB; MOJyde€HUE, COOMpPaHUE, PACIIO3HABAHNUE U W3YYEHHE CBOMCTB BOAOPOJA
(ropenue); B3auMojieiictBue Bojopoza ¢ okcuioM Meau(Il) (Bo3MOXKHO HCIONIB30BaHUE BHIEOMATEPHAIIOB);
Ha0JI0/IeHue 00pa3loB BEUIECTB KOJUYECTBOM 1 MOJIb; HCCIIEI0BAHUEOCOOEHHOCTE pacTBOPEHUS BEILIECTB C
pa3IMYHON PacTBOPUMOCTBIO; IIPUTOTOBJIEHHE PACTBOPOB € OIPENEIEHHON MAacCOBOM 10J1IEM pacTBOPEHHOTO
BEIIECTBA; B3aUMOJECHCTBUE BOJbl C MeTa/llaMd (HATpUEM U KaiblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); ONPEIEIICHNE PACTBOPOB KUCIIOT U ILEJIOYEH C IMOMOIIBI0 MHAUKATOPOB; UCCIIEI0BAHUE
00pa3110B HEOPraHUUECKUX BEIIECTB Pa3IMYHBIX KJIacCOB; HAOIIOACHUE U3MEHEHHSI OKPACKH MHINKATOPOB B
pacTBOpax KHUCIOT U LIEeN0oYe; 3ydeHrne B3auMoieicTBHs okcr-aa meau(Il) ¢ pacTBOpoM cepHOM KUCIIOTHI,
KHCJIOT C METaJUIaMM, peaKIIMi HeUTpannu3aluu; ojdydeHne HEpacTBOPUMbIX OCHOBaHU, BRITECHEHUE OJTHOTO
MeTajljja JPYTMM U3 PAacTBOPA COJIM; PELICHHE DKCIEPHMEHTANbHBIX 33Jad Mo TeMe «BaxHeWiue Kiaccel
HEOPraHUYECKUX COEAMHEHUN.

Ilepnoguyecknii 3aK0oH W NepHoAuYecKas cucreMa XuMudeckux djemeHToB JI. U. MengeneeBa. Crpoenune
aTOMOB.
Xumuyeckas cBsi3b. OKHCJIHTETBHO-BOCCTAHOBHTEIbHBIE pe€akumuu

[lepBbie TOMBITKH KIAacCU(DHUKAIMA XUMHUYECKUX AIeMEHTOB. [IoHATHE O Tpymmax CXOMHBIX IJIEMEHTOB
(menovHple M IMIET0YHO3EMENbHBIE METallbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOpbIe 00pa3yroT
am(bOoTepHbIE OKCUABI U TUAPOKCU/IBI.

Ilepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux anemeHtoB J[. M. MenpeneeBa. Buabl
tabmuiel «llepuogmdeckas cucrema xumuueckux sneMmeHtoB JI. M. MenneneeBay. Ilepwonsl u rpymimbl.
DuU3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sijiep. M3otombl. DnekTpoHbl. CTpOCHHE AJIEKTPOHHBIX 000I0YeK
aTOMOB NepBbIX 20 XMMHUYECKUX 3JIEMEHTOB nepuoanyeckoit cucremsl [[. . MenneneeBa. XapakrepucTuka



3aKOHOMEPHOCTH W3MEHEHHUs paauyca aTOMOB XUMHYECKMX DJJEMEHTOB, METANIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB IO TPYyNIIAMU NEpHOJaM. 3HAY€HHE NEPHOANYECKOTIO 3aKOHA U NEPUOANYECKOU
CUCTEMBbl XMMHYECKUX JJIEMEHTOB Ui pa3BUTUsA Hayku U npaktuku. [[. M. MenneneeB — yuéHblil U
IPaXXIaHUH.

DNEKTPOOTPULIATEIbHOCTh XMMHUUECKHUX 3JIEMEHTOB. XUMHUECKas CBSA3b (MOHHAS, KOBAJICHTHAs MOJSpHAS
Y KOBaJIeHTHas HenoJjsipHast). CteneHb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoieccol
OKHCJICHHUS U BOCCTaHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH DIKCIEPUMEHT: U3y4eHHE OOpa3IOB BEIIECTB METAJUIOB W HEMETAJUIOB; B3aUMOJICHCTBUE
THIPOKCHIA IIMHKA C PacTBOpPaMH KHUCJIOT W IIEJOYeil; MPOBEIEHUE OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi (rOpeHre, peakiiui pa3ioKeH ], COSTUHEHU).

Me:knpeaMeTHbIe CBA3H

Peanm3zamusi MeXNpeaMETHBIX CBS3ed MPH HM3yYEeHUH XHMHH B 8 KIJIACCE OCYIIECTBISIETCS dYepes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATH, TaK U MOHATHM, SABIISIOIIUXCS CUCTEMHBIMH JIJIS
OTJIENIBHBIX MPEJIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIE MOHSTHUS: HAy4yHBI (aKT, TUMOTE3a, TEOpHs, 3aKOH, aHaIU3, CHUHTE3,
KJIAaCCU(UKALUS, TEPUOJUIHOCTh, HAOIIOJICHUE, AKCIEPUMEHT, MOJCIMPOBAHUE, H3MEpPEHUE, MOJICb,
SIBIICHUE.

®dwusuka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HW30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA,
ANEKTPUYECKUH 3apsil, BEIIECTBO, T€J0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (PU3HMUECKHUE BETUYHHBI,
€IMHUIIBI I3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3161, COJTHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAbI, TOPHBIE MMOPOIBI, MMOJE3HBIC HCKOIMAEMEIE, TOILIUBO,
BOJIHBIE PECYPCHI .

9 KUIACC

BelIIeCTBO U XUMHYECKasl peaKkuust

[lepuonnueckuii 3akoH. [lepuoanueckas cucrtema xumuueckux sinemeHToB /. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KU,
KalblUsl U UX COCJUHEHUN B COOTBETCTBUM C IIOJIOKEHHEM DJIEMEHTOB B IIEPUOJUYECKON CUCTEME U
cTpoeHueM ux atroMoB. CTpoeHUE BEIIECTBA: BUIbl XUMUUYECKOU CBSI3U. THIIBI KPUCTATMYECKUX PEUIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKON CBS3H.

Knaccudukanmss U HOMEHKIATypa HEOPTraHWYECKUX BEHIECTB (MEXKIyHapoJaHAs U TpPUBHAIbHAS).
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIAacCaM HEOPraHWYECKUX CO EIWHEHUH,
TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMAYECKUX PEeaKIUil M0 pa3IMYHBIM MpHU3HaKaM (M0 YHCITY U COCTaBy yYacCTBYIOIIUX B
PEeaKINK BEIIeCTB, IO TEMI0BOMY 3(PGEKTy, M0 N3MEHEHHIO CTETICHEH OKUCIIEHUS XUMHUYECKUX AJIEMEHTOB, 110
0o0paTUMOCTH, 1O YYacTHIO KaTaimu3aropa). DK30- U DSHAOTEPMHUYECKHUE PEaKIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsTHe o ckopocTH XuUMHUYecKoW peakiuu. [loHsaTue 006 0OpaTUMBIX M HEOOPATUMBIX XMUMHUYECKUX
peakuusx. I[loHATHE O TOMOT€HHBIX M TE€TEPOTCHHBIX PEAKIUAX. [loHsamue 0 XUMUYecKoM paBHOBeCulU.
Dakmopyl, eruAIOWUE HA CKOPOCHL XUMUYECKOU Peakyuu U NOA0HCEHUE XUMUYECKO20 PAGHOBECUS.

Mexanusm OKHMCJIUTEITbHO-BOCCTAHOBUTEIBHBIX peakuuii (27IeKTpOHHBII Oayanc
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHOM pEeaKIum).

Teopust SIEKTPOJUTHUECKON JTUCCOUMAIMU. OJIEKTPOJHMTBI M HEIJIEKTPOIUTHL. KaTHOHBI, AHWOHBI.
MexaHu3M JHCCOLMALMM BEIIECTB C Pa3IMYHBIMM BUAAMU XMUMHYECKOW CBsizu. CTeneHb IUCCOLMAIINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHTHI.

Peakiiun nonHoro obMeHa. YcnoBHsS NPOTEKaHUs PEaKUUil MOHHOTO OOMEHa, MOJHBIE U COKpaIlEHHBIC
WOHHBIC ypaBHEHMsI peakuuii. CBOWCTBa KHCJIOT, OCHOBAaHWUH W COJEM B CBETE€ MPEICTaBICHUA 00
ANEKTPOIUTUIECKON quccoruanui. KauecTBeHHbIC peakinu Ha UOHBL. [louamue o eudpoause conel .

XHWMHMYECKUH JKCIEPUMEHT: O3HAKOMJIEHWE C MOJEISAMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKHX
BEIIECTB — METAJUIOB M HeMeTawioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHA);
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUYECKON peakIuu OT BO3ACHCTBHS pPA3IUYHBIX (HaKTOPOB;
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(BO3MOKHO HCIOJIb30BAHUE BHJCOMATEPHATIOB); TMPO- BEACHUE OINBITOB, WMJUIIOCTPUPYIOUIMX TNPU3HAKU
MPOTEKAHUs PEaKIii HOHHOTO 0oOMeHa (00pa3oBaHUE 0Ca/iKa, BBIICIICHUE ra3a,00pa30BaHue BOIbI); OIBITOB,
WUTIOCTPUPYIOIIMUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (TOPEHKE, pEaKLUN Pa3IoKeHus,
COCJIMHEHUS); PAaCIO3HABAHUE HEOPTraHMYECKUX BEIIECTB C MOMOIINBI0 KAYECTBEHHBIX pPEaKIUil Ha WOHBI,
peIIeHHEe YKCIIEPUMECHTAIBHBIX 337134 .

HemeTanasl 1 ux COCAUMHECHUHA

OO0wast xapakTepucTiKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHMSL.
Crpoennie u (pu3MYecKre CBOMCTBA MPOCTHIX BEIECTB — TaJOr€HOB. XMMHUECKUE CBOWMCTBA Ha MpUMeEpe
xJopa (B3aMMOJIEHCTBHE C MeTajUlaMH, HEMeTajulaMH, lienodamu). XiopoBopopold. ConsiHas KUCIIOTa,
XUMHUYECKHE CBOICTBA, [T0JIy4eHUE, IpUMeHeHue. [leiicTBe X10pa U XJIOpOBOIOPO/ia HA OPraHU3M YEJIOBEKa.
Baxneiimme XJ10pupl 1 UX HaX0XKICHUEB IIPUPOJIE .

O6mas xapakrepuctika 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHS.

Crpoenue u puznyeckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U CepPhl. AJUIOTPOIHbIE MOIU(PHKAIIN
KHCJIOpO/ia U cepbl. XUMHUECKUe cBoWcTBa cepbl. CepoBOJIOPOJ, CTPOCHUE, (PU3NYECKHE M XUMHUYECKUE
cBoiictBa. OKCHIBI cepbl Kak IPEICTAaBUTEIN KHUCIOTHBIX OKcHIOB. CepHas KHUCIOTa, (U3NYECKHE U
XUMHYECKHE CBOMCTBA (00IIMe KaK MPEJCTaBUTEINS Ki1acca KUCIOT U crieu(ruecKue). XUMUIECKUE PEaKIIHH,
Jekaliue B OCHOBE IPOMBIIIJIEHHOrO criocoba noiaydyeHus cepHoi kuciotThl. [Ipumenenue. Conu cepHoit
KHCJIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. HaxoxmeHwe cepsl m €€ COCOMHEHUH B TPUPOJE.
XUMHUECKOE 3arps3HEHUE OKpYXKarollled Cpeabl COSAMHEHUSMM cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHue
BO3J1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEA0TBPAIICHUS .

OO0wmas xapakrepucTuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHHsSI aTOMOB, XapaKTepHbIE CTETIEHU
OKHCJICHHUS.

A3oT, pacnipocTpaHeHue B IpUpoje, Gpu3ndeckue u XuMudeckue cBoiicrsa. Kpyroopor azora B npupoze.
AMMuak, ero (usMuecKkuen XMMHYECKHE CBOWCTBA, IOJy4eHHE M IpuMeHeHue. Coiu aMMOHUS, HX
¢u3nueckue U XMMHUYECKUE CBOMCTBa, MpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THas
KHCJI0Ta, €€ Moy4YeHrne, pU3ndeckre 1 XMMHUYecKUe CBoMCTBa (00IMe KaK MPeICTaBUTENsl Kjacca KUCIOT U
cneunduyeckue. Mcmnonp3oBaHMe HHUTPATOB M COJEH aMMOHHMS B KadecTBE MMHEPAJIbHBIX YIO0OpEHUH.
XVMHUYECKOE 3arpsi3HEHUE OKpY’KaoLled Cpelbl COCIMHEHUSMHU a30Ta (KUCIOTHBIE JI0XKIHU, 3arps3HEHHe
BO3/yXa, I04YBBI U BOJOEMOB).

®dochop, amnorponHsie Mmoaudukanuu Gochopa, dGuU3MUECKHE U XUMHYECKHE cBoMcTBa. OKCH
docdopa(¥Y) u dochopnas kucnora, pusmveckre ¥ XUMHUECKHE CBOWCTBA, MoyydeHue. lcronb3oBaHue
¢docdaroB B kauecTBE MUHEPAIbHBIX YA0OPEHUH.

OOmras xapakrepucTtika 31eMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHN
OKHCJICHHUS .

VYraepon, amnoTponHble MOIUGUKAIMM, PaAclpOCTpaHEHHE B NpUpoAe, (u3nueckue M XHUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yraeposaa B mpupojae. OKCUIBI yriaepoaa, uX Gu3ndecKiue 1 XUMHIECKHe
CBOWCTBa, JEWUCTBHE Ha >KMBBIE OPraHU3MBI, IOJyY€HHE U MpPHUMEHEHHE. DKOJOrMYecKHe NpoOIeMsl,
cBs3aHHbIe ¢ okcunoMm yriepona(l'y); rumoresa riao6anbHOTO MOTEIMJICHUST KIMMaTa; MapHUKOBBIA d(DQEKT.
VYronpHas kuciaoTa U €€ CoiM, MX (PU3MUECKHe W XUMHUECKHE CBOWCTBA, MOJYYEHHUE W IMPHUMEHEHHE.
KauectBennast peakuus Ha KapOoHaT-uOHBL. Mcnonb3oBaHue KapOoHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHA OO0 OpPraHMYECKUX BEHIECTBAX KaK O COEIUHEHMSX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ,NIMLEPUH, YKCYCHas KUcoTa). Mx cocmas u xumuueckoe cmpoenue. Ilonstie o
OMOJIOTHYECKH BaXXHBIX BELIECTBaX: JKHpaX, Oenkax, YIrJeBoJax — W HMX pOJIM B KU3HU YeJOBEeKa.
Mamepuanvrnoe eduncmeo opeanuieckux u HeOp2aHU4ecKux coeOUHeHul.

Kpemuuii, ero ¢pusndeckue u XuMHyeCKrue CBONCTBA, NoJyuyeHue u npumeHeHne. CoeTMHEeHUs] KpEMHUS B
npupoge. OOmme mnpecraBieHus o0 oxcune kpemHus(I'Y) m kpemuueBoil kuciore. CHIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH. Baoicheliuiue cmpoumensHvle Mamepuaivl: KEpamuKa,
cmekno, yemenm, 0OemoH, dcene300emon. IIpobremvl 6€30NACHO20  UCNONL3OBAHUS CIMPOUMENbHBIX
Mamepuanos 8 N08CeOHeBHOU HCUIHU.

XUMHUECKUH HKCIIEPUMEHT: U3ydeHHE 00pa3Ii0B HEOPTaHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIOTHI;

IMPOBEACHNEC KaYCCTBCHHBIX peaKuHﬁ Ha XJIOpHUA-UOHBI U Ha6J'IIOI[eHI/Ie IIPU3HAKOB NX MNPOTCKAHUSA; OIIBITHI,
aTnasxkammmue huRuueckue U XUMUUeCKUe CROUCTRA TATTOTEHOR U UX CORTTUHEHUN (ROMONKHO



WCIOJIb30BAaHUE BHJICOMATEPHATIOB); O3HAKOMJICHHE C O0Opa3llaMu XJIOPUIOB (TAJOTEHUIOB); O3HAKOMIICHHE C
oOpasmamu cepbl U €€ CoeqUHEHUAMH (BO3- MOXKHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB); HAOIIOACHHUE TTpoliecca
OOyIIIMBaHUs caxapa MOJ| JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI; M3yuYe€HHE XUMHUYECKHUX CBOMCTB
pa30aBiIeHHON CepHON KHCIOTHI, IPOBEACHHE KaYECTBEHHON peaklny Ha cylb(aT-uoH U HaOII0IeHUE MTPU3HAKa
e IPOTEKaHMS; O3HAKOMJIEHHE C (DM3MUECKMMH CBOWCTBAMH a30Ta, ¢ochopa U HX COCITUHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 00pa3laMu a30THBIX M (PocopHBIX ymoOpeHuid; MoiaydeHue, coOMpaHue,
pacro3HaBaHHe U U3YYEHUE CBOWCTB aMMHAaKa; MPOBE/ICHIE KaUeCTBEHHBIX PEaKlMii Ha HOH aMMOHHUSA U (ocdar-
HOH M M3Yy4YEeHHE MPHU3HAKOB UX MPOTEKAHMsI, B3aUMOJICHCTBIE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MEJBIO
(BO3MOKHO HMCIOJIb30BAHME BHICOMATEPUAIIOB); U3YUEHHE MOJIENIeH KPUCTAIUTMYECKUX PEIETOK altMasa, rpadura,
¢bymiepeHa; O3HaKOMJICHHE C MPOLECCOM aAcopOlUU PAcTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM IPOTUBOTra3a; IMOJyudeHHe, cOOMpaHue, Paclo3HaBaHWE W M3YYEHHUE CBOMCTB YIJICKUCIIOTO Ta3a;
MIPOBEJICHUE KAaYeCTBEHHBIX peaklUuil Ha KapOOHAT- U CHUJIMKAT-UOHBI M HM3y4EHHE MPU3HAKOB MX MPOTEKAHUS;
O3HAaKOMJIEHHE C MPOAYKIHUEH CHIMKATHON NPOMBILIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIBbHBIX 33134 IO TEME
«BaxxHenme HeMeTaJUIbl U UX COEAUHEHHUS.

MeTauiabl 1 UX COCAMHCHUA

OOmass xapakTepUCTHKA XHUMHYCCKHX OJJICMCHTOB — METaUIOB Ha OCHOBAHMHM WX IIOJIOKCHHUS B
MEPUOINUECKON cucTeMe XuMuueckux 3aemeHToB Jl. M. MenneneeBa u ctpoenust atoMoB. CTpOEHUEMETAIIOB.
Merammueckasi CBSI3b M METAJUIMYECKAsi KPUCTAJUIMUECKasi PeMIETKa. DIEKTPOXUMUUYCCKUN PAJl HANPSHKEHUN
MeTaisioB. PU3NYECKUe U XMMHUECKHUEe CBOMcTBa MeTaiioB. O01ue criocoos! moaydenust metamioB. [lonstue o
KOPpPO3WH METaJNIOB, OCHOBHBIC CIIOCOOBI 3aIUThl UX OT Koppo3uu. CIiaBsl (CTaib, YyTyH, JIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[lenounble MeTaIBL: MOJIOKEHHUE B MEPUOJAYECKON cucTeMe XuMHueckux 3neMeHToB [. M. Menneneesa;
CTpOCHHE UX aTOMOB; HaxoXkJeHue B mpupoje. Ousznueckue U XUMUYECKUE CBOWCTBA (HA MpUMEpe HATPHs U
Kayust). OKCUIBI U THIAPOKCUIBI HATPHUSA U Kanud. [[puMeHeHre menoyHbIX METaIOB U UX COCIMHEHUM.

[[lerouHO3€eMENbHBIE METAIBI MarHUM M KaJbLUUW: MOJIO)KEHUE B NMEPUOJIUYECKON CHCTEME XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa; CTpO€HHE MX aTOMOB; HaxOXKJIeHUE B mpupojae. OPuU3nUecKkue U XUMMUYECKUE
CBOMCTBa Maruus U Kanplus. BaxkHelme coeTnHeHNs KaabIus (OKCUI, THAPOKCHI, COMH). JKECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHEeHUS!.

AIOMUHUN: TIOJIOKEHUE B MEPUOANYECKON cucTeMe XumMudeckux sneMeHToB Jl. . MenneneeBa; crpoeHue
aToMa; HaxoXkJaeHue Brpupoje. Pu3nvecKkne U XUMUYECKHUE CBOMCTBA altfOMUHUA. AMGPOTEpHBIE CBOMCTBA
OKCHJIa ¥ TUJIPOKCHUA ATTFOMUHUS.

JKene3o: mosioxkeHHe B MEPUOIUYECKON cHcTeMe XuMHuYeckux 3iemeHToB JI. M. MeHneneeBa; cTpoeHue
aToMa; HaxoXJeHue B npupoje. Puznueckre U XUMUUECKHE CBOMCTBA xkene3a. OKCHIIbI, THIPOKCUIBIM COJIU
xene3a(Il) u sxenesa(lll), ux cocras, cBOWCTBA U MOJTyYEHUE.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHUE C 00pa3IlaMy METAIIJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOWCTBAMU;
M3y4YeHUEe pPe3yJbTaTOB KOPPO3UM METALIOB (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEPHAIOB), OCOOCHHOCTEM
B3aUMOJICMCTBUSL OKCHJA KalbIUsl W HATpUs C BOJOM (BO3MOKXHO HCHOJB30BAaHUE BUJIEOMATEPHUAIIOB);
WCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI; MPOIECCa TOPEHHUSI JKeJie3a B KUCIIO- pojie (BO3MOXKHO HCIIOIh30BAHNE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIUN Ha MOHBI (MarHus, KajabIUs, aJlOMUHUS,
uuHka, >kenesa(ll) u xenesa(lll), meau(Il)); HabmroneHue W omucaHHe MPOLECCOB OKpAILIMBAHUS IJIAMEHH
MOHAMH Ha-TPHS, KaJusl U KaJbIus (BO3MOXKHO UCIOJIb30BaHNE BUIEOMATEPUAIIOB); UCCIIEIOBaHIE aM(pOTEPHBIX
CBOWCTB THIPOKCHIA ATIOMHHHS W THUIPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe
«BaxHeime MeTaIbl U UX COCMHEHUSD .

XumMus U OKpYysKawuas cpeaa

HoBbie matepuansl U TeXHOJIOTHH. BemectBa m mMaTepuainbl B TOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUSA U
3n10poBbe. be3omacHoe WCMoNb30BaHWE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas mo- momls mpu
XUMHUYECKUX OXKOTax W oTpaBiieHUsX. OCHOBBI JKOJOTH- YECKOW TPaMOTHOCTH. XUMHUYECKOE 3arps3HCHHE
OKpy»Karolel cpenbl (mpenenbHas ponyctumas koHueHtpamus BemiectB — [IJIK). Poxs xumun B penienun
9KOJIOTUYECKHUX TTPOOIIEM.

[TpupoHbIE HCTOYHUKH YTIIEBOIOPOOB (YTOJb, TPUPOIHBINA ra3, He(Th), MPOIYKTHI UX MEePepadbOTKH, UX



POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH .
XUMHUECKUI JKCIIEPUMEHT: HM3Y4YeHHE OO0pa3IoB MaTepHANIOB (CTEKJIO, CIUIABBI METAJIOB, TOJHMEPHBIC
MaTrepuabl).

MesknpeaMeTHbIe CBA3H

Peanuzanust MeXnpeaMETHBIX CBA3€H NpU HM3YYEHUHM XHUMUHM B 9 Kiacce OCYHIECTBIISIETCA 4Yepe3
HCIIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHATUM, SBISIIOUIUXCS CUCTEMHBIMU JJIs
OTJIEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'O 1IUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TMOHSATHUS: HAy4YHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHalu3, CHHTE3,
KJ1accuukanms, IepuoANIHOCT, HAOMIOACHUE, SKCIIEPUMEHT, MOICIMPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE,
MapHUKOBBIA 3D PeKT, TexHomorus, Marepuansl. OU3nMKa: MaTepus, aToOM, IJIEKTPOH, MPOTOH, HEUTPOH, WOH,
H30TOM, PaguOaKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUM 3apsi, MPOBOJHUKH, MOJYIPOBOJIHUKH, JUIIEKTPUKH,
(OTORIEMEHT, WHIUKATOpP, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, PacTBOp,
pPacTBOPUMOCTh, KPHCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3WYECKUE BEIWYUHBI, CIWHUIIBI H3MEPCHHSI,
KOCMHMYECKOE MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dotocunTes, Apixanue, Omocdepa, ’3KocHcTeMa, MUHEPATbHBIE YAOOPEHHUS, MUKPODIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIICCTBA .

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE ITIOPO/IbI, TTOJIC3HBIC UCKOMIAEMbIE, TOTUIMBO, BOTHBIC

PECYPCHI.

KanennapHo-remaTuyeckoe njiaHupoBaHue mo Xumuu 8 kiace
2 yaca, 68 yacon

Ne  [Paznen. Tema ypoka Kon-so  |[latra  |HMcnonv3osanue
JacoB npose |0bopyoosanun «Touka
NeHus  pocma

Tema 1. Xumusa — BaXKHadA 00/12CThH
€CTEeCTBO3HAHMUSA M NPAKTUYECKON A TeJbHOCTH
yesioBeKa (5 4)

1 [Ipeamer Xxumuu Posib XUMUY B 5KKM3HY uenoBeka. Xumus B |1
cucreMe HayK. MeTo/ibl 03HaHUs B XUMHUH.
2 3HAKOMCTBO C TMpaBWIaMH O€30MacHOCTH M MpuéMamu|l
paboThl B XUMHUECKO# 1abopatopuu. [IpakTudeckas pabora: [udposas maboparopus
No 1. [IpaBuna paboThI B 1a0OpaTOpuu U IPUEMBI OOpaIieHUs RELEON
C JIaOOpaTOPHBIM 00OPYIOBAHHEM [udpoBoit JATYHK
Temneparypsl. CIupTOBKa.
Caeua.
3 Tena u BemecTna 1
4 dusnyueckre CBOMCTBAa  BemIeCTB. Arperatoe cocrossaue |1
BEILECTB .
5 Yucteie BemecTBa U cMmecu. CriocoObl pa3aeneHus cmeceit.|1 Ludposas maboparopus
IMpakTuueckas padoraNe 2. Paznenenue cmeceil (Ha RELEON

PUMEPEOYUCTKH TOBAPEHHON COJIN)

Tema 2. BemecTBa n xXumuyeckue peakuuu (15 9)+1 g

6 ATOMEI U MOJICKYIJIBI. XHUMHUYECKHE JIEMEHTHI 1

7 3HAKM (CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB 1
8 [IpocTbie U CIOXKHBIE  BELIECTBA. ATOMHO-MOJIEKYISIPHOE 1
YYCHHE.
9 Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX|1
PIICMCHTOB
3aKOH ITOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIBLHAS 2

IOl |aromHuas macca. OTHOCHTEIbHAS MOJIEKYJIIpHAst Macca .




12 |MaccoBas I0JIsI XUMHUYECKOT'O JIEMEHTA B COEQMHEHNH 1
13 |®usnyeckue M XUMHUYECKHE SIBICHUS 1
14 Xumuueckasi peakius. [Ipu3Haku v ycinoBUsl mpoTeKaHus|1
XUMHYECKHUX PEaKIIHi
15 |[Xumuyeckue ypaBHEHUS 1
16  |[Tunel XUMHYECKHX peakiuid. Peakiius coemnHeHns 1
17  |Peakums pa3inoxxeHus 1
18 |Peaknus 3amMereHus 1
19 Peakmmst oOmMena 1
20 [3akon coxpanenusi maccel Beriects. M. B. JlomonocoB —1 BeChl
VIEHBIN- YHITUKIIOMIETUCT. X HOXMIIECKIC
WIH  3JCKTPOHHBIC,
cBeya; KoJ10a
mIockogoHHas 250 mi;
JOXKKAa IS
CKUTaHUs
BEIICCTB
21  KontponwHas pabora No 1 1
Tema 3. Bo3nyx. Kuciopoa. Oxkcuabt
(5"
22 Bo3myx — cmech raszoB. CocrtaB Bo3gyxa Kucmopony —|1
DIIEeMEHT W mpoctoe BemecTBo. O30H — auloTpomHasy
MO T (HKAIS KUCIOPOa
23  |HaxokaeHue KUCIOpo/ia B IPUPO/IE, ¢busnueckue n |1
XUMHYECKHE CBOMCTBA (PEaKIMU OKHCICHUS, TOpPCHUE.
[TonsTre 06 okcuagax
24 |CnocoObl modydyeHuss Kuciaopoga B jabopatopuu  H|l
[TPOMBIIIIJICHHOCTH. [Tpumenenue KHCIIOPO/a.
[IpakTiueckas pabora
Ne 3. [lonydyenue u cobupanue KUCIOpPOJa, U3YUYEHUE €TI0
CBOWCTB.
25 [TeruioBoWt d3(deKT XUMHUYECKOW peakiuu, TMoHATHE ofl
TEPMOXUMHUYECKOM YpPaBHEHHH, SK30- M JHIOTEPMHYECKHX
CAKITUSX
26 |TorumBo (yromb W MeTaH). 3arpsi3sHEHHE BO31yXa, crocoOsbIl
€ro NpeJoTBpaIlCHUs. Y CHJIEHUE MapHUKOBOTO 3(deKTa,
a3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctaB kucJiot u coseid (5 9)
27 |BoiopoJ — 3J€MEHT U IPOCTOE BELIECTBO 1
28 |HaxoxaeHue B mpupone, GU3NYECKHE U XUMHYecKHe|l
CBOICTBa (Ha MpUMEpE B3aMMOJICUCTBHS C HEMETala- MH |
OKCHJIaMU METAJIJIOB
29 [IpMeHeHHe, CTIOCOOBI TIOYYSHHS BOJIOPO/IA. 1
[IpakTuueckast pabora No 4. [lonydyenue u cobupanue
BOJOPOJIa,M3yUYEHUE €TO CBONCTB
30 |CocTaB KHCJIOT U COJICH 2
31
Tema S. KosimyecTBeHHbICOTHOIICHUS B XUMHH
(4"
32 |KommuecTBo BemectBa. Mons. Mossipaas macca 1
33 [3akoH ABoraapo. MossipHbIi 00bEM T'a30B . 1
34  [Pacu€Thl MO XUMUYECKUM YPABHEHUSIM. 2

35




Tema 6. Boga. PactBopsl. [lonsiTie 00 ocHoBanusx (5 )

36 dusnyeckue CBOMCTBA BOABI. AHAIN3 U CUHTE3 — METOIbI1
W3Y4YEHHUS COCTaBa BObI.
37 | Xumuueckue CBOIcTBa BOAbI (peakmuu C MeTauiami,|l
OKCHJIaMHUMETAJJIOB ¥ HEMETAJJIOB
38 |CocraB ocHoBanuii. [loHsiTre 06 MHAMKATOPAX 1
Hudposas
nabopatopus RELEON
L{udposoii pH. mraTus ¢
3QKUMOM;  MIAATh
XMMHUYECKHX CTaKaHOB
(25 mu1); MpoMBIBaIKa
39 [Boxnakax pacTBoputeis. PacTBOpEL. PacTBOPUMOCTD BEIIECTB|] npubop Ui
B Boze. [IpakTiueckas pabora :
Ne 5. IIpuroroBieHue pacTBOPOB € ONPEAEIEHHON MAacCOBOM OTIBITOB ©
oJIeii pacTBOPEHHOTO BEILIECTBA. HICKTPHHCCKIM
TOKOM,;
UCTOYHUK
MOCTOSIHHOTO  TOKa!
IPOOUPKH — 2 IIIT.
POHYMEPOBAHHBIE;
JTYYUHKA;
CIIUPTOBKA;
npobku — 2w,
NUHIIET
40  |Ponb pacTBOpOB B MPHUPOJIC U B XKU3HU YesoBeka. KpyroBopot|l
BOJIbI B IpUpoJie. 3arps3HeHue NMpUpoaHbIX BoA. OxpaHa u
OYHMCTKA MIPUPOHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOpraHu4ecKMuXx
coeIMHEeHU
(11 a)+ 149
41  [Knaccugukaius HEOPraHUYECKUX COeIUMHEHHH. 1
42  |Oxcuapl: coctaB, kiaccudukanusi (OCHOBHBIE, KHUCIOTHBIE,2
43  lamdoTepHbIE, Hecosieo0paszyromnue), HOMEHKJIaTypa
(MeXayHapoHas U TPUBUAIbHAS).
[Tonmy4yeHne U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB.
44 |OcHOBaHMs: cOCTaB, Kiaccu(UKalus, HOMEHKIaTypa |2
45  |(MexayHapoAHass M TpUBUAlbHas), (uU3HUECKUEe U Hudposas
XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyUSHHS nabopatopus RELEON
udposoii pH. mratus ¢
3KUMOM;  IISITh
XUMHAYECKHX CTaKaHOB
(25 mi); mpombIBaKa
46  |[Kucnmotel:  cocraB,  KilaccU(UKalus, HOMEHKIATypa, |2
47 |busnyeckue M XMMHYECKHE CBOMCTBA, COCOOBI MOIYYCHHUS.
Psi1 aKTHBHOCTH METaJJIOB
48 |Comu  (cpemHue):  HOMEHKIATypa,  CIIOCOOBI 2
49  |HOJIydeHUs, B3aUMOAEHCTBUE COJEM €  METaJUIaMH,
KHUCJIOTaMH, IIET0YaMHU U COJISIMHU
50 |[[‘eHeTmueckas CBs3b MEXAY KJIaCCAMH HEOPTaHHMYECKUX 1




COCTUHEHUN

51 [[IpakTuueckas paborta:
No 6. Perenue skcriepuMeHTaIbHBIX 3a/1a4 10 TEME Hudposas
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUHN nabopatopus RELEON
[{udposoii pH. mratus c
3QKHUMOM;  IISTh
XUMHYECKUX  CTaKaHOB
(25 mu1); MpOMBIBaJIKA.
52  |[KontposbHas pabora Ne 2
Tema 8. Ilepnoanyeckuii 3aK0H M NEPHOIUYECKAsI CHCTEMAa
xumuueckux jiemMeHToB JI. U. MenneneeBa. CtpoeHue
aroma (7 u)
53  |[[lepBbie MOMBITKU KIAacCCU(DUKAIUN XUMUYECCKUX IIIECMECHTOB.
[lonsTie O rpymnmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U
[11eJI0YHO3EMENTbHBIC METAJUIBI,T'aJIOTEHbI, THEPTHBIE Ta3bl) .
54 [DneMeHThl, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHIbI U
CUAPOKCHIBI
55 [lepuonnueckuii 3aKOH W NEPUOJMUYECKAss CUCTEMa
xuMmuueckux snementoB  JI. 1. Menneneesa. [lepuonsbl,
pyNIbl, HOArpynnbl. @OU3AYECKUM CMBICI IOPSAKOBOTO
HOMEpa 3JIEMEHTa, HOMEPOB MEPUOA U TPYIIIIHIL.
56  |Ctpoenne aromoB. CocTaB aTOMHBIX sifiep. M30Tomsl
57  [Dnektponbl. CTpoeHHE OJJIEKTPOHHBIX 000JIOYEK aTOMOB
repBbIX 20 XUMUYECKUX 3JIEMEHTOB MEPUOANYECKON CUCTEMBI
/1. 1. MennieneeBa
58  [XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTA TI0 €r0 MOJIOKEHHIO
B nnepuoanudeckoi cucreme . U Menzaeneesa
59 [3HaueHHE MEePUOANIECKOTO 3aKOHA
U TEPUOJUYECKON CHCTEMBl XUMHUYECKUX DJIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. J[. M. MeHnneneeB — y4€HbIN,
TMMETATrOr U TDAXKITAHUH
Tema 9. Xumnueckasi CBfI3b.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKInu
(8"
60 [DIEeKTPOOTPHIIATEIHHOCTH ATOMOB XUMHUYECKUX JICMEHTOB
61 |[MonHas XuMHUYECKas CBS3b
Hudposas
nabopatopus RELEON
[udposoit JATYUK
TEMIIEPATYpPbI
MJIaTUHOBBIA;,  JATYUK
TEMIIEPATYpPbI
TepMONapHbIN
62 |KoBasieHTHO-TIOJISIPHAS CBSI3b
Hudposas
nabopatopus RELEON
[udposoit JATYUK
TEMIIEPATYPbI
MIATHHOBLIN,  JaTYUK
TEMIIepaTypbl
TEpMONApHbIN
63 |KoBasieHTHO- HENOJISIpHAs CBSI3b
64 |CreneHb OKHCICHUS

65




66

OxkucinurenbHO-BOCCTaHOBUTENbHBIE peakiuu  (OBP).

67 [Iporecchl okucneHus U BoccTaHOBIEHUSI. OKUCIUTETN U
BOCCTAHOBHTEIIH.
68 |KonTposbHas padora No 3




KanengapHo-remaTtudeckoe mJiaHupoBaHue Mo XUMUM 9 kiacc

2 yaca 68 yacos

Ne i/ | Pa3nen (K0J1-BO 4acoB), Tema A3 Tun ypoka u popma| Jlara npoBenenuss | Ucnouanb3
(K0J1-BO 4aCOB) 3aHATHI ITo nnany |Ilo ¢pakry| oBaHHMe
o0opyno
BaHUs
«Touka
pocTa
Tema 1. BBegenue. O01asi XapakTepuCTHKA XMMHYECKHX 3J1€eMEHTOB M XHMHUYECKHX PeaKIuid.
Iepuoauveckuii 3aKOH M MePpUOANYECKAS] CHCTeMa XUMUYecKuX dJjemeHToB .. MenaeseeBa
(9 4.)
1 Xapaktepuctuka onemeHta -§1 ymp.1,3,4 |[Ypok akryamuzamuu [01.09
MeTalljla M0 €ro IMOJIOKEHUIO B 3HAHUW U YMEHUH.
[ICXD [.1. MenneneeBa becena
2 Xapaktepuctuka onemeHta -§1 ymnp.2,5,6 02.09
HEMeTallla M0 €ro MOJIOKEHUIO B
[1CXO JI.1. MenneneeBa YPOK aKkTyalln3anuu
3HAHUN U YMEHHM.
[ pymnmnoBble 3aHATHS
3 Amporepusie  okcuasl  u [§2 ynup.1-10 [Vpok akryamusamuu 05.09
TUAPOKCUIBI 3HAHUU U YMEHUH.
PaboTa B mapax
4 [leproaudeckuii 3aKOH | §2 ynp.2,3 [Vpok  otkpeitus [08.09
I[ICX5 JI.1. HOBBIX 3HAHMUIA.
Menzeneesa DpoHTATBHbIE
3aHSATHS.
5) XuMudeckas §3 12.09
OpraHu3alus MPUPOJIBI ynp 1-8 YpOK  OTKpBITUS
HOBBIX 3HAHUMU.
[ pynnoBble 3aHATHS.
6 XuMugeckas peaknus. |§4 KomOuampoBanus! i (15.09 Ucnonwvs
CKOpOCTh XMMHUYECKOH peakuuu [YIp 1-5 YPOK. 3aHATHUS B 06aHue
napax ooopy/los
aHus
«Touka
ocma
7 [TonroroBKa K  KOHTPOJIBHOU Ypok o606mmenus u |19.09
pabote 1O Teme «O6mmas cUcTeMaTH3alluu
XAPAKTEPUCTHKA XAMUYECKHAX 3HAHW U YMEHUH.
HIIEMEHTOB
8 KontponbHas pabora Nel 1o 'YPOK KOHTpOJIs 22.09
TeMe «OOmas XapaKTepUCTHKA 3HAHU.
XUMHYECKHUX 3JIEMEHTOB)
Tema 2. Metasuisbl (18 4.)
9 KaTanmzaTopsl ¥ KaTajims3 26.09
10 Bek wmennbiid, OpoH30BBIH, [§7 KomOunupoBaussiii  [29.09




PKEeNE3HBIN yrp 1-3  |ypok.
PaboTa B rpynmax.
11 [lonoxeHue snementos- (§8 ymp 1-3 [Vpok orkpeitust  [03.10
MetauioB B Ilepuoanueckoi HOBBIX 3HAHUM.
cucreme /.M. MeHnneneena. ['pymmoBast pabora
CTpoeHHe uX aTOMOB.. [{udposa s
nmabopar
opusi
RELEO N
[{udpos oit
aTYNK
PIIEKTPO
IPOBOJTH
ocTH
12 dusnueckue cBomctBa |§9 KoMOMHUpOBaHHBII
METaJIOB. yop 1-5  lypok.
PaboTa B mapax.
13 CruiaBsl §10 ymp 1-
5 Y POK-IIPAKTUKYM.
['pynnoBas padora.
14 Xumudeckue ceoiictea [§11 ymp 1- [Ypok OTKPHITHS
METAJIJIOB 5 HOBBIX 3HAHHIA.
['pynmoBast paboTa
15 [TosryueHue MeTasuioB. KoMOMHMpPOBaHHBIN
§12 ymp 1- [ypok.
S PaGoTa B mapax.
16 Koppo3us METAJIJIOB "
criocoObl O0PHOBI ¢ HEH. §13 ymp 6 Y pOK-TIpaKTUKYM.
['pynnoBas pabora.
17 Oo6mas xapakrepuctuka (§14 ynp  [Vpox OTKPBITHS
[ETIOYHBIX METAJLJIOB. nx1,2 HOBBIX 3HAHUH.
¢usuyeckue W XUMHUYECKHE dponTanbHas paboTta
CBOMCTBA
18 Baxxueiiue coenunenus (§14 ynp° |[Ypok OTKPBITHS
MICJIOYHBIX ~ METAJIOB,  HX HOBBIX 3HAaHU.
CBOWCTBA U IPUMEHEHHE ['pynmoBas padora.
19 Oo6mas xapaktepuctuka [$15 yip 1- KomGuuuposanusrii
hieMeHToB IIA rpynmsl. 3 YPOK.
PaboTa B mapax.
20 BaxxHen1me coequHenust (§15 KoMOMHMpOBaHHBIN
IeJIOYHO3EMENBHBIX  MeTa/uIoB, YIp 4,5 ypok.
UX CBOMCTBA M IPUMEHEHHE PaboTa B mapax.
21 ATIOMUHUN -  TepexoaHbI§16 Ypok OTKPBITHUS [{udposa s
PJIEMEHT. yrp 1,6,7 |[HOBBIX 3HaHMIA. nmabopar
®ponTanbHas padboTa. opusi

RELEO




N Iudpos

O# 1aT4uK
RJIEKTPO
POBOTH
0CTH

22 Coenunenuss  amomuaus —316 ynp 4 (Vpok OTKPBITHS
OKCHJT ¥  THIPOKCHZ, HX HOBBIX 3HAaHUH.
aM(OTEpHBIN XapakTep. ['pynnoBas pabora.

23 Kenezo - snement VIII rpynmei§17

no6ounot [yup 1-2  |Vpok OTKPBITHS
MO PYIIIIBL. HOBBIX 3HAaHUI.
®dpoHTanpHas paboTa.

24 Coenunenus xenesa +2,+3 ux|§17 ynp  |[KomMOuHMpOBaHHBIM
KayeCTBEHHOE OIIpe/Ie/ICHHE. 4,5 YPOK.

PaboTa B mapax.

25 IIpakTuyeckas pabora Ne2
"IlomyueHne U CBOMCTBa YPOK cucTeMarn3anuu
COEIMHEHUI METAJIIOB" 3HAHUI U YMEHHUM.

NunuBuyanbHas
pabora.

26 IMpakTuueckasi padora Ne3 Ypok 06001eHus u
"Pemrenue CHUCTEMATH3ALMN 3HAHUI
SKCIIEPMMEHTAIBHBIX 1 ymenuid. PaGora B
3a/1a4 Ha paclo3HaBaHuUe U napax. uauBuayabHas
[1OIy4YECHHUE COCTMHEHU N pabora.

METaJIJIOB"

27 O060011eH1Ee 3HAHUI 10 TeMe Ypox KOHTPOJIS
«MeTamibD 3HAHWUM.

28 KonrposbHast pa6ora Ne2 mo  |§18 Ypoxk KOHTPOJIS
reMe «MeTauis» yrp 1-4  |3HaHMH.

Tema 3. Hemerasuibl (28 4.)

29 OGmas xapaktepuctuka [§19 ynp 2- KomOGunupoBaHHbIit
HEMETaJJIOB 5 VPOK .

PaboTa B rpymmnax.

30 Oo6ume xumuyeckue cBoiictea  (§20-21 ymp|Ypok OTKPBITHUS
HEMETAJIIOB. 5-8 HOBBIX 3HaHUU
Hewmeransl B mpupoje u ®ponTanbHas popma
CrI0coObI MX MOJTyYEHUs! BAHSTUS

31 Bonopon §22 KoMOnHUpOBaHHBII

yop 1,5,6  |ypok.
PaboTa B mapax.
32 Bona §23,24 ynip|Ypox OTKPBITHS
2-4 HOBBIX 3HAHUMU.
[ pynnoBbie 3aHIATHSI.

33 ["ajoreHsl. Obmas KoMOMHUpOBaHHBIH
XapaKTepUCTHKA YPOK.

PaboTa B rpymnmnax.

34 CoeqrHEeHNs TaJIOr€HOB §25 Ypok




ynp.1-5  |cucremaruzanun
3HAHUM U YMEHUH.
NunuBuyanbHas
pabora.
35 IpakTuyeckass padora Ned|$26 ynp.l- [Vpok OTKPBITHS
"Pemienue 3 HOBBIX 3HaHUIl. PaboTa
PKCIIEPUMEHTANBHBIX 3a/ad  TI0 B Iapax.
teme «[loarpymnmna ragoreHoB»
36 Kucnopon §27, Ypoxk OTKPBITHS
yrp.2,5  [HOBBIX 3HaHMiA. Pabora
B Mapax.
38 Cepa, ee ¢Qusudyeckue u [§27 KoMOMHHpOBaHHBIN
XUMUYECKHUE CBOKCTBA yup.3,4  |[ypok.
Pabora B rpymnmnax.
39 CoelMHCHUS CePhI §27 KoMOMHMpPOBaHHBIN
yop.5,6  |[ypok.
PaboTa B rpynmnax.
40 CepHast KUCJIOTa U €€ COJn KoMOMHUpOBaHHBII
YPOK.
PaboTa B mapax.
41 Cepnas KUCII0TA kak [§28 ymp.1- [Vpok cucremaruszanyun Lludposa s
OKHUCIIUTEIIb. 4 3HAHUW U YMEHUM. nmabopar
NunuBuyanbHas opus
pabora. RELEO N
[{udpos oit
aT4YnK
PIIEKTPO
POBOJTH
OCTH
42 [IpakTyeckas padora Ne5 §29,30
Pemienne  skcnepuMeHTaIbHBIX)yNp.4,8  [Ypok OTKPBITHS
3agady no Teme «lloarpynna HOBBIX 3HaAHUMU.
KHCIIOPO/Ia» ®dpoHTanpHas paboTa.
43 A30T U ero cBOMCTBa §31 ynp.2 [Ypok OTKPBITHUS udposa s
HOBBIX 3HaHMH. PaboTa mabopat
B TIapax. opust
RELEO N
[{udpos oit
aT4YnK
PIIEKTPO
POBOJTH
OCTH
A4 Ammuak 1 ero coeaunenus. Conu§31 ynp2-5KoMOuHMpoBaHHbIi
AMMOHMS ymnp 6-7  lypok.

PaboTa B rpymnmax.




45 OkcuIbl a30Ta §32 ynp.2- [KoMOMHUPOBAHHbIH
4 YPOK.
PaboTa B mapax u
rpyrmmax.
46-47 |AzoTHas KHCIIOTA kak (§33 ynp.6- [Vpok OTKPBITHS
OKHCJIUTEND. 8 HOBBIX 3HaHUI. PaboTa
B TpyIax.
48 dochop. Coenuuenns  |§34 ynp.1- [Vpok OTKPBITHS
docdopa. 4 HOBBIX 3HaHUH. PaboTa
B mapax.
49 Yriepon §34 ynp.5- [KoMOMHUPOBaHHBIIH
U YPOK.
PaboTa B rpynmax.
50 Oxcupl yrieposa §35 KoMOMHMpOBaHHBIN [{udposa s
yap.3,4  |[ypok. nmabopar
Pabora B napax. opus
RELEO N
[{udpos ot
aTYNK
DIIEKTPO
POBOJTH
OCTH
51 YronpHas kuciota u € comu.  (§34 17.03
yop.1,2  |Ypox OTKpPBITHUS
HOBBIX 3HAHUM.
@dpoHTanpHas padora.
52 KpemHunii. §34 KomOunupoBanueii  22.03
YPOK.
PaboTa B mapax.
53 CoenmHEeHNST KPEMHUS Ypoxk-6ecena. 24.03
54 CuiiMkaTHasi IPOMBILIUIEHHOCTD Ypok cuctemarusanuu 05.04
3HAHUN U YMEHHM.
NunuBuyanbHas
pabora.
55 IIpakTHyeckas padora Ne6 Ypok o6o0menus u  [07.04
«[lomyuenue, coOupanue u CHCTEMaTH3aIuN
pacro3HaBaHHUE Ta30B» 3HAHWUW U YMEHUH.
[{udposa s
PaboTa B mapax. nmabopar
opust
RELEO N
[{udpos oit
aTYNK
RIIEKTPO
IPOBOJTH
OCTH
56 0O600611eHNEe o TeMe Ypoxk koHTpons (12.04
«Hemeraiutb» 3HAHUI.




57 KonrpoasHas padora Ne3 o §36, ymp.1-Vpox xoutpoinst |14.04
teme «Hemeramib» 10 3HAHW.
Tema 4. O60011eHMe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIbI. (94.)
58 [lepuoauueckuit  3akon u [§38 ynp.l- [Vpok- uccnenosanue.19.04
[lepuoanueckas cucrema 10 ['pymnmnoBas pabota
J1. 1. MenneneeBa B cBeTE
TECOPHH CTPOCHHS aTOMa
59 3Hauenue [lepuogmaeckoro §41 ynp.1- |Vpok 0606menus n21.04
3aKoHa 10 cHCTEeMaTH3aluu
3HAHUW W YMEHUU.
PaboTa B mapax.
60 Knaccudukanuss XaMUYECKHX §42 ynp. 1- [Vpok 0606menns u26.04
peakuuii 1o 10 CHCTEMaTHU3alun
Pa3IMYHBIM MPU3HAKAM. 3HAHUW U YMEHHIl.
Pabora B mapax [{udposa s
WHIUBUIYAIBHO. nmabopar
opust
RELEO N
[{udpos oit
aTYuK
DIIEKTPO
[POBOJTH
OCTH
61 Knaccudukanus Ypok o00600menus u28.04
HEOPTraHMYECKUX BEIIECTB CUCTeMaTHU3aINH
3HAHUM W YMEHHH.
Pabota B rpynmax u
WHIMBUTYATBHO.
62 CBolicTBa HEOPraHUYECKUX Vpok 0000menus u/05.05
BEIIIECTB CHCTEMaTH3aluN
3HAHUM W YMEHHUH.
PaboTa B mapax.
63 ['eHeTHuecKue psiibl METaIa, Ypok o0606menus 110.05
HEMeTalla W TepeXOJHOTO CHCTEMaTH3aIuN
MeTallla 3HAHUM W YMEHHUH.
PaboTa B mapax.
64 O60061eHNE u Ypoxk  koutpons [12.05
CHCTeMaTU3alrs 3HaHUI 3HAHUU.
65 lTorosast KOHTpOJIbHAsA paboTa 17.05
66 Pe3epBHOE BpeMs 19.05
67 24.05

68







TOYKA V POCTA

JlabopaTopHblie padoThI
8 kiace
Ilpaxmuueckasn paooma Ne 1. « U3yuenue cmpoenus niamenuy,
Teopernueckas 4acTb: ['opeHne — CII0KHBIN NIPOLIECC, COITPOBOXKAAIOIIUICS BbIIECICHUEM YHEPTUH, KaK IIPABUIIO, B
BUJIC TEIJIa U CBeTa. Pa3znnuaroT roMoreHHoe ropeHue (Harnpumep, mpu padboTe ra30Boi TOPENKH), M TeTePOreHHOE TOpeHue (Hanpumep, ropeHue
CIMPTa U CyXOro roprovero). B paccMoTpeHHbIX IpUMepax Miiamsi UMEEeT CXOAHOE CTpOeHHEe. B HEM MOXHO BBIJEIUTh TPH YaCTH.
BuyTpennuii KOHyc TEMHOTO I[BeTa (B Cily4yae Tra30BOM rOpesIKM CUHETO 1[BeTa) ¢ HU3KoM Temneparypoit ~ 300—500 °C. 3aech npoucxoaut
HCIIapEHNUE U PA3JI0KEHUE TOPIOYEro BEIIECTBA.
Cpennuii BOCCTaHOBHUTEIBHBIN KOHYC COCTOMT M3 CMECH BO3/lyXa U TOPSAIIETO ra3a. 3/1eCh M0/ BIUSHUEM 0oJiee BBICOKOH TeMIepaTyphbl
(1500—1800 °C) npoayKThl HCIIAPSHUS U Pa3JI0KEHHsI TOPIOYHX BEILECTB aKTHBHO PEarkupyroT ¢ KuciopoaoM. Eciu yacts yriepoaa ocraéres
CBOOOJHOM, TO €ro MeJIbYallie YacTUIbl PACKASIIOTCS U MPUAAOT INIAMEHM SIPKOE CBEUEHHe. JTa yacThb IIaMeHu Oorata yrapHeiM razom CO —
CHJIbHBIM BOCCTaHOBHUTEIIEM, ITOITOMY €€ Ha3bIBalOT BOCCTAaHOBUTENbHOW. Touka Hanbosee BRICOKOI TeMIepaTypbl HAXOUTCS Ha OCTpHE
BOCCTaHOBUTEJIBHOI'O KOHYCA.
BHenHuii OKHCIUTENBHBIN KOHYC 00pa3yeT HEBUANMYIO 000JI0UKY, OKPYKAFOIIYIO IJIaMs. 37eCh MO/ BIUSHAEM 3HAYUTEILHOTO IIPUTOKA
KHCJIOPO/ia BO3/1yXa MPOUCXOUT MOJIHOE OKKciIeHue roprodero BemecTtsa 10 CO2u H20 (npu ropeHnn cyxoro roprodero Ha OCHOBE ypOTPOIHHA
takxe oopasyercst N2). [Tpu 3ToM ocTaércst u30BITOK KUCIIOPO/1a, KOTOPBIN MPH BBICOKOW TeMIIepaType 00J1a/1aeT BHICOKOH OKHUCITUTEIBHOM
AaKTUBHOCTBIO, [I09TOMY BHEIIHSAS YacTh IJIJAMEHH Ha3bIBACTCS OKUCIUTEIBHOM. Mcoap3ys noanyB Bo3agyxa, MOKHO YBEJIMYUTh TEMIIEPATYPY
IUIAMEHHU.
[TpakTrueckas yacThb: Llenp onbiTa: U3y4YUTh CTPOCHUE IUIAMEHH, ONIPEAEIUTH TEMIIEPATYPY B Pa3HBIX €0 30HAX MPHU UCIOIb30BAaHUM Pa3IUYHbIX
MCTOYHUKOB TeIIa .
Ilepeuensy damuukos yugposou rabopamopuu: NaTINK TEMIEPATypbl TEPMOIAPHBIH.
[lononnumenvHoe 06opyoosanue: ITATUB C 3aKUMOM; JIep>KaTeib I MPOOUPOK; CIUPTOBKA .
Mamepuanvl u peakmugol: CIUPT dTUIIOBBIN; CyX0€ rOprodee; cBeya.
Texnuka 6e3onacnocmu:
1 . PaGora cBsi3aHa ¢ OTKPBITHIM IJIAMEHEM — OEperuTech 0XkKora.
2 . Tepmonapa mociie U3BJICUCHHS U3 TUTAMEHH OCTHIBAET He cpa3y — Oeperutech oxora. 3.B ciupTOBKE COAEPIKUTCS TOPIOYAst KHUIKOCTb.
Huempyxyus k 6bln0aHEHUIO.
1 .IloxkmrounTe BHICOKOTEMIIEPATYPHBIN NaTYHK (TEPMOIIAapy) K PETUCTPATOPY NaHHBIX (KOMIBIOTEPY). 3aKpenuTe AaTYUK B IITATUBE TaK,
4TOOBI €r0 KOHYMK Kacacsi pUTUIISI CIUPTOBKH .
2 . 3axrure ciupTOBKY. Korma mokasanus CTaOMIM3UPYIOTCS, 3alTUIINTE 3HAYCHUE TEMITEPAaTyphl Ha cXxeMme TuraMeHu (puc. 1).
3 .IlepemeniaiiTe 1aTYMK TEMIEPATYpPhI B CIETYIONIYIO TOUKY IIJIAMEHU B COOTBETCTBUHU CO cXeMOM. J{ist aToro ocnabnsiite MmypTy u
nepemMeniaiite e€ (BMecTe ¢ JIanKkol U JATYUKOM) B HY’kKHOE MecTo. Korja nokasanusi cTabMIn3upyroTCs, CHOBA 3aHOCUTE 3HAYCHHE
TEMIIEPATYPBI B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TeMIepaTypy BO BCEX TOUKAX IUIAMEHH, OTMEUEHHBIX Ha cxeMme . 5 . [ToBTopuTe AEHCTBUS CO CBEUOM M CyXUM TOPIOYHM.
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5 .O6parure BauManue! [Ipu n3yueHuu CTpOCHUS IJIAMEHH CYXOTO TOPIOYero ucnoib3yercs 1/4 yacts TabneTku. Kycodek roprodero mnomMemaroT Ha
KEepaMHUECKYIO TUTUTKY.

Puc. 1. Touku uamepeHus: TeMnepaTypsl IJIaMeH!
7 . Baecure B 1u1aMs CIUPTOBKH HA MOJIMUHYTHI MpoOupKy. M3BiekuTe npoOUpKy U3 IJIAMEHU U PACCMOTPUTE €€ OBEPXHOCTD.
8 . IloBropute ombIT co cBevoil. Kakoro npera o6pazoBancs HanéT? Uto 310 3a BEmecTBo?
Pe3ynbTarhl n3MepeHui/Ha0 I IeHUN

M cTouHUK TemmepaTypa 0KoJ0 Temneparypa B cpeliHEl Temnepatypa B BepxHeir [Uto oOpa3oBasioch Ha
No  [reroThl buTnns (Kycouka YacTH IJIAMEHU YacTH IJIAMEHU MOBEPXHOCTU MIPOOUPKHU
1 CnupToBKa
2 Caeua
3 Cyxoe roprouee

Bv1goowi:

B BbIBOJaX yKa3aTh, KAKOM MCTOYHMK TEIUIOTHI IPEIIOYTUTENBHO UCIIOIB30BATh B XUMUYECKOH 1a00paTOpUU U TIOYEMY .

Koumponvhuie 6onpocuwi:

1 . Kakoii ucrounuk ramenu 0b11 ucnoib3oBan? 2 . Kakas yacts riaMeHu camasi ropsidas?

3 . Jlo Kakoii MaKCHMaJIbHOM TeMIIepaTyphl ynaércs nporpeTs Tepmonapy? 4 . Uro ropsiuee - HEHTP TIIAMEHH WK Kpast?

5 . Ilouemy cnupTOBKa FOPUT MOYTH OECLIBETHBIM IUIAMEHEM, a CBEYA - CBETALIMM? MOXHO JIM HCII0JIb30BaTh CBEYM B J1a00OPaTOpUU BMECTO

CIIUPTOBOK?

6 . Kakue npoyKThl rTOpeHHs OIMHAKOBBI Y CIIUPTOBKU U cBeun? 7 . 3aganue ais noarorosku k A, BITP

[Ipu HarpeBanuu TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKH U HAarpeBaTh Ty 4acTb, /1€ JIEKUT BEIIECTBO;

7 .3aKpenuTh NPOOUPKY B IITATHBE U HArPEBATH TY YaCTh, IJI€ JICKUT BEIIECTBO;

3 .B34Th MPOOUPKY B PYKH, IPOTPETH BCIO POOUPKY, & 3aTEM Ty 4acTh, TJ€ JISKUT BEIIECTBO;

4 3akpenuTh NPOOUPKY B IITATUBE, IPOTPETh BCIO MPOOUPKY, a 3aTEM Ty 4YacTb, TJI€ JIEKUT BEILIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3aganue 1 pa3BUTHs (QYHKIIMOHAIBHONW I'PaMOTHOCTH

B xHure Maiikia @apanes «Vctopust cBe4rn» aBTOP ONMHUCHIBAET ONBIT, KOTOPBIN OH IEMOHCTPUPOBAII HAa CBOMX JICKIUAX. B rurams

CBEYHM OH MOMEINa U30THYTYIO CTEKIITHHYIO TpyOKy. OJIMH KOHell TpYOKH OIyCKaJICs HelaleKo OT (UTUJIS, BTOPOM BBIBOJMJIICS Ha

HECKOJIbKO CAHTUMETPOB OT I1aMeHu. Yepes3 HeKoTopoe BpeMs K KOHILY TPYOKH MOTHOCHUIIN TOpsILyto 1yduny. [losBisuiocs

IU1aMsi, KOTOPOE CYIIECTBOBAJIO OTJIEJIbHO OT IjIaMeHU cBeud. Kak MOXXHO OOBSCHUTD 3TO sIBIEHUE?

Otger: B 370l yacTu miaMeHu NpoucXoauT ucnapenue napaduna. [lapsr napadrna Ha Bo3ayxe, IpU MOKUTAHUN, 3aTOPAOTCS. ~—
Puc. 2. OneIT ¢ ulaMeHeM cBe4H



JemoHcTpanuoHHbIi IkciepuMenT Ne 1. «Boloenenue u noziowienue menia — npu3HaK Xumu1eckoil peakyuu TOUKA \\'POCTA

Teopernueckas yactb. Pabora mpoBoauTcs rnpu usydeHun TeMol «lIpu3Haku XumMuyeckux peakuuity. Boigenenue u

MOTJIOIIEHHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BEIIECTB, BIICJICHUE Ta3a SBIIAIOTCS OCHOBHBIMU MPU3HAKAMU XUMHUYECKUX PEaAKIIHi.
Taxxe uMeeT CMBbICI IOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 2P PEKT peaKkium .

[IpakTudeckas yacte. Llens paboTHI: TPOAEMOHCTPUPOBATH BBIICIICHUE U MOTJIOMIEHUE TETIJIa MPY XUMUYECKUX peakiusix. CBs3aTh MOKa3aHUs
JlaTYMKa TEMIIEPATyphl C OCA3ATEIbHBIMU OLTYIIEHUSMH.

Ilepeuensy doamuukos yugposou rabopamopuuy. TATIUK TEMIIEPATYPHI TUIATHHOBBIM.

[lononnumenvHoe obopyoosanue: 1Ba XUMHUECKUX cTakaHa (50 Mir), MpoMbIBajIKa C IUCTUINIMPOBAHHOMN BOJIOM, CTaKaH AJIs CIMBA OTPabOTaHHBIX
pacTBOpOB.

Mamepuansl u peakmussi: amOMUHKEBas TPOBOJIOKA WK rpanyibl, 20%-Hb1i pacTBop ruapokcuaa Hatpus NaOH, 10%-Hsiii pacTBOp yKCycHOU
kucnotel CH3COOH, ruapokap6onar marpus NaHCO3 .

Texnuxa 6esonacnocmu: 1 .Pabotath B oukax. 2. Tpebyetcs cobmoienue Mmep 6€30macHOCTH NMPHU padoTe C TUAPOKCUIOM HATPUS U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Huempykyus k gvinoanenuro: 1.B xumuueckuit crakan Haneite pactBop mienoun NaOH. M3mepste ero temmeparypy. [lomecture rpanyssl win
MIPOBOJIOKY AJIFOMUHUS TaK, 9TOOBI HAJI HUMU OCTaBaJICs CJIOU *kuakocTd. Korga HauHETCS peakius, 00paTuTe BHUMaHUE IKOJILHUKOB Ha BBIJCIICHUE
ra3a ¥ yBenu4eHue Temneparypsl. XKenaTenbHo (eciau peakuus UaET He CIUIIKOM OypHO) IPONTH MO KIIACCy U JAaTh IIKOJIbHUKAM MOTPOraTh CTAaKaH,
yTOOBI YOEIUTHCS, YTO €r0 COACPKUMOE pazorpenoch. OTMETbTE MaKCHUMAJbHYIO TeMIeparypy pactBopa. [lomydeHHBIH pe3ysibTaT 3aHECUTE B
TabIuIy .

2.IlpomoiiTe matuuk Temneparypsl BoAou. B crakan HaneiiTe ykcycHyto kucinory Ha 0 1/3 mo Beicote. U3mephTe €€ Temneparypy.

Heb6onpmmMu mopuusMu HaCBIbTE THIAPOKAPOOHAT HATPHS, TOMEIINBAs JaTYMKOM TeMreparypbl. OOpaTuTe BHUMaHUE MIKOJFHUKOB Ha BBIJEICHUE
rasa - mpu3HaK XxuMuuecko peakuuu. [locMoTpute, kak u3mMeHsieTcs Temmeparypa. OTMeThTe MUHUMAJIBHYIO TEMITEpaTypy pacTBopa.

[TomyueHHBIH pe3yabTaT YICHUKHU 3aHOCST B Tabnuily. Pe3ynbratel u3mepenuii /Habmo1eHui

Pearupyromue Bemecrsa HavanbHas Temneparypa MaxkcumanbHas/MUHUMaIbHas Brienenue win norjioneHue
acTBOpa TEeMIIepaTypa pacTBOpa TETJIOTHI

PacTBOp 111€J104M U aTFOMUHUI
PacTBOp YKCYCHOM KUCJIOTHI M COAa
Bv1600b1: YKazaTh NpU3HAKU XUMUYECKUX PEaKLU.

KonmponvHuvle 6onpocuwi:

1 .IlpuBeaute npumepbl peakluii, IPOTEKAIOUINX C BbIICICHUEM TEIUIOTHI.

2 . Jlns modydeHus HeraméHol N3BECTH MeJl POKAIMBAIOT MPU BBICOKOHN TeMrepaTtype. K kakoMy THITy MOKHO OTHECTH 3Ty PEaKIHi0?

3 .3amanme mist moaroroBku k A, BIIP: Tonbko XuMu4eckre sIBICHUS TIEPEUUCIICHBI B TPYIITIE:

1.'openue cBeun, BeINaZeHUE H0KIEBBIX Karesb, KUlleHue Bojbl 2.CKkrucaHue s6J109YHOr0 COKa, CKUCAHNE MOJIOKA, pAaCTBOPEHHUE MeJla B YKCyce
3.TasiHue cHera, NJIaBJICHUE CBUHILIA, IPOTYXaHUE KYPHHOIO AN 4.06pa3zoBaHue TyMaHa, TOpeHue OEHralbCKOM CBEYH, TOPEHNE PUPOIHOTO
rasa




TOYKA V POCTA

JleMOHCcTpanOHHBIH dKkciepuMeHT Ne 2. «Pasnoscenue 600bl 31eKMpudecKuM noKoM»
Teoperunueckas yacteb. [lepen HauagoMm paboThI cieayeT 0OCYIUTh CO HIKOJbHUKAMH BOIPOC: MPOCTHIM HIIM CIOXHBIM BEIIECTBOM SIBIISIETCS BOJA.
[Tocre BBIIBIKEHUS yUAIIMMHUCS PA3IMYHBIX THIIOTE3 YYUTENb IPOCUT MPEJIOKHUTh BAPUAHTHI UX IKCIIEPUMEHTATLHOU MTPOBEPKHU.

OOBIYHO JaHHBIA OMBIT PEKOMEHAYIOT MpOBOAUTH B mpubope ['opmMana, YCTpPOHCTBO KOTOPOrO SIBISETCS JOCTATOYHO CIIOXKHBIM IS
BOCHMHKJIACCHUKOB. Y IOOHEE €ro MPOBOAUTE B TPHOOPE JIJISl OTIBITOB C AJICKTPUUECKUM TOKOM, UCTIOJB3Ys B KauecTBe dekTponuta 10%-Hbli pacTBOp
TUAPOKCHUIA HATPUA U CTaJbHBIE (JIydllle HUKEJIEBhIE) ANIeKTpoaAbl. Bo nzbexaHue BClIeHHBAaHUS PAaCTBOPA MPHU JEMOHCTPAIIMH K IEKTPOJIUTY CIAEAYET
N00aBUTH ATHIIOBBIN cUPT (Ha 4 00bEMa pacTBopa 3nekTpoiauTa 1 006éM 95%-HOro pacTBopa CrupTa) .

[TpakTryeckas yactb. Llenab paboThl: chopMUpoBaTH MPEACTABICHUS Y YUalUXCcs 00 aHaIM3€ CII0KHBIX BEIECTB U U3MEHEHUH MOJIEKYJT CJIOKHBIX
BEIIIECTB B X0JI¢ XUMHUYECKUX PEaKIIUK.

[lononnumenvHoe 06opyoosanue: IPUOOP ISl ONBITOB C AJIEKTPUUECKUM TOKOM; UCTOUHHUK IMOCTOSIHHOTO TOKa: MPOOUPKH - 2 wr.,
MPOHYMEPOBAHHBIC; JIYIHHKA; CIIUPTOBKA; TPOOKH — 2 IIT, MAHIIET .

Mamepuanvt u peakmugol: cnupT 3TUNOBBIN, 10%-HbII pacTBOP LIETOUH.

Texnuka 6ezonacnocmu: Pabotats B oukax. TpeOyroTcs cnenuaibHble Mepbl 0€30IacHOCTH IPH paboTe ¢ TUAPOKCHIOM HATPHS .

Huempykyus x eeinonnenuro: 1.3am0IHUTE HJIEKTPOIUTUUECKYIO BaHHY U IEMOHCTPAllMOHHBIE TPOOUPKH PACTBOPOM DIIEKTPOIIUTA 3apaHee, 10 YpoKa.
2.IIpoieMOHCTPUPYITE MPUOOP YHIAMUMCS, OOBSICHITE €r0 YCTPOUCTBO M BKIIFOYHTE MTOCTOSHHBIN JIEKTPUICCKHI TOK.

3. HaGmronaercs BblieTeHHE ra30B Ha AIEKTpoaax npudopa. Ob6paTuTe BHUMaHKUE YJalluXcsl Ha TO, YTO OJIMH U3 Ta30B BBIACNSIECTCS UHTEHCUBHEH U
3aHMMAET B JBa pa3za 00N 00BbEM IO CPABHEHUIO CO BTOPHIM Ia3oM.

4. OOcynute HaOMIOJaeMBbIe MPU3HAKN XUMUYECKOM PEaKIINH, CIeIaiTe MPEANOI0KEHHS O TOM, B KAKUX MPOOUPKAX HAXOAATCS KUCIOPOA ¥ BOJAOPOI.
DIIEKTPOIN3 TIPEKPaTUTE, KOTJIa B TpoOUpKax HaOepETcst 0koJio 6 MJI BOJIOPOJia U 3 MIT KHCJIOPO/a .

5. OOpatuTe BHMMaHHE Ha pa3inuHble 00BEMBI COOpaHHBIX Ta30B. [IpoOMPKHM MIOTHO 3aKpONTE MPOOKAMU TOJ CIOEM AJIEKTposuTa. Tierorien
JYYUHOU ONpeeNuTe HaTMYKMe KUCIOopo1a B POOHpKe, ropsiiel TydMHON OJ0KIUTe BOAOpo 1. [IpennoxkuTe ydanmmces 3aHECTH Pe3yJIbTaThl
HaOJIO/IEHUH B TaOIHILY. Pe3ynbTarhl HaOMIOACHUN

Howmep npobupku O0béM rasza Hazpanue rasza

1
2
Bv1600b1: OTpa3uTh, 4TO MPOUCXOJUT C MOJIEKYJIAMH CIOHBIX BEIIECTB B X016 XUMUYECKON peaKIuu.

Konumponvnvie éonpocwr: 1.MO0OXHO 1 10 BHEIIHEMY BUAY OTJIMYUTH ra3 BOJOPOJ OT rasa kuciopozaa? 2 .Kakue yacTHIIBI COXpaAHSIOTCA B XOJ€
MPOTEKAHUS PEAKIIMU PA3JIOKEHUS BOBI, a Kakue pazpymarorcs? 3 .Kak goka3zars, 4TO B COCTaBE caxapa COAEpKaTcsi aTOMbI yriepoaa?

4 3apanue ansa noxrotoBku k ['MA, BIIP. IIpu cobupanuu razoB UCHONB3YIOT MPUOOPHI, IpeACTaBiIeHHbIe Ha pUCYHKE. C MOMOIIbIO, KaKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOGOoCHYiTe CBOM OTBET, UCXOMS U3 CBOWCTB JAHHOT'O Ta3a.

Puc. 7. IIpuOops! 111 coOMpaHust ra3oB

(A) (b)




TOUKA \!pocm

I[eMOHCTpaHHOHHbIﬁ IKCIICPUMEHT Ne 3. «3akon COXpaHECHUA MaCChbl B€IIECTB)»

Teoperuueckas yactb. [Ipu u3yueHun 1aHHOI TeMBbI 11eJIeco00pa3HO cO3/1aTh MIPOOIEMHYIO CUTYAIIHIO, IS pa3pelieHUs
KOTOPOH ydalirecs: BBIABUTAIOT TUIIOTE3bI, TPEOYIOIINE SKCIEPUMEHTAIBHOM poBepku. [Ipu 0OcyKaeHnn NpeayioxKeHHBIX BApUAHTOB IPOBEPKU

BBIJIBUHYTBIX TUTIOTE3 BOCBMUKIIACCHUKH TPEJIAraloT pa3IMuHbIe BApUAHTHI KOHCTPYKIIMH TPHUOOPOB, T.€. MPOSBISIOT TBOPYECKYIO aKTUBHOCTD, B
X0/JI€ KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE MPUOOPETAEMbIX 3HAHUH.

Ha ypoxke y4amuecs y3HaroT o padotax M. B. JlomoHocoBa u A. JIaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAaHEHHSI MACChI BEIIECTB,
(bOpMYITHPYIOT 3aKOH, TPUXOJIAT K BEIBOJTY, YTO Macca BEIIECTB B XOJI€ PEaKIMH JIOJDKHA OCTaBaThCs OCTOSTHHOW. J|0OMBIIMCH TOHUMaHHS
JAHHOTO TE3UCa, YIUTEIh JEMOHCTPUPYET IKCIIEPUMEHT .

[IpakTtryeckas yacth. Llenap paboThI: SKCIIEPUMEHTAIIBHO J0Ka3aTh 3aKOH COXPAaHEHHSI MACChI BEIIECTB .

ononnumenvroe 060pyoosanue: BEChl TEXHOXUMHUECKUE UITH AIIEKTPOHHBIC; CBeUa; K0JI0a TIOCKOJoHHAs 250 MIT; JIOKKA JJIsl COKUTAHUS BEIIECTB.
Mamepuanvr u peakmugul. cBeUa.

Texnuka 6ezonacHocmu: BHITIOIHATH TPEOOBAHUS IPU PadOTE ¢ OTKPBITHIM TUIAMEHEM.

Huempykyus x evinonnenuro: Ha pplyakHBIX WITH 3JIEKTPOHHBIX BeCaX YPaBHOBEIIMBACTCS CBEYA, a 3aT€M YUUTENb 3aKUTaeT e€. Yuarmecs
Ha6JIIOIIaIOT, YTO B TeUeHHUeE ~1 MUH PaBHOBCCHUC BCCOB HAPYHIACTCs, HalllKa C FOprHIefI CBeYOil IMOAHUMACTCA BBCPX. y‘-IaHII/IMCSI 3a1ar0TCA
Bonpockl: «Kak MOXKHO 00BsICHUTH HaOmogaeMblil Gpakt? Kak 3TOT (akT cornacyeTcsi ¢ 3aKOHOM COXpaHEHHUs Macchl BemlecTB?y» O0cyxaeHne
JAHHBIX BOIIPOCOB MPUBOJIUT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKITUIO Mpruoopa.
Yuurtens 3apaHee JOHKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJBIIOr0 00bEMA C XOPOIIO MOAOTHAHHON MPOOKOIA, B KOTOPYIO BCTAaBIIEHA JIOXKEUKA.
B noxxeuke 3akperisiercs ceeua. Bech mpubop B cOope 3apaHee ypaBHOBenBaeTcs Ha Becax (puc. 8) . Korna

ydariecs IPUXOIAT K BBIBOAY, UTO OMBIT CJIEIYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YUUTENh TOCTAET BECHI C KOJIOOH, B P ey
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKphIBAET. YUYalluecs BUAAT, YTO paBHOBECUE ©

BECOB HE HAPYIIAETCS B XOJI€ BCETO HKCIIEPUMEHTA .

Puc. 8. I[Ipubop 11151 IEMOHCTpAIMK 3aKOHA COXPAHEHUSI MAaCChl BEILIECTB

BrIiBOADBI:

B BbIBOIaX HEOOXOAMMO OTPa3UTh TE3UC, YTO MAcCCa BEIIECTB IPH MPOTEKAHUHU XUMHUECKON peakluy COXpaHseTcs .
Konmponvnwvie 6onpocur:

3ananus i pa3BuTUs QYHKIIMOHATBEHOU TPaMOTHOCTH

1. Tlpu ropenun apoB ocTaércs 301a. Macca 305161 MEHBIIIE MacChl B3SITHIX ISl COKUTAaHUS IpoB. Kak MOKHO OOBSCHUTB 3TOT (PakT?

2. Jlnst mpuroTOBIIEHUS MSICHOTO OyIhOHA MOBAp B3sUT KycOK Msica Maccoit 1 kr . [Tocne Bapku kycok msca cran Becuth 800 r . [louemy macca
M3MEHUJIACch?




TOUKA \!Pocm

JleMOHCTpaIMOHHBII 3KcepuMeHT Ne 4. «Onipe/esieHre COCTaBa BO3IyXa»

Teopernueckas yactb. [lepes npoBeneHrEeM 3KCIIEPUMEHTA YIaIMMCsl HEOOX0IUMO OOBSICHUTh YCTPOMCTBO

npubopa, 4To 03HAYAIOT JAeNeHus. Takke Heo0X0auMO yOeIUThCS, YTO MPOOKa MPHOOpa TEPMETHIHO 3aKPBIBACT COCY/I.

[IpakTtuyeckas yacth. Lleap paboThI: SKCIIEPUMEHTAIIBHO ONPEIEIUTh 00BEMHYIO OO KHCIOPO/a B BO3IAYXE .

Honoanumenvroe 060pyoosanue: IpUOOP VIS ONPEACICHUS COCTaBa BO3/1yXa, IITATUB, CIIUPTOBKA, CTCKIISIHHAS NaJIOYKa, JTy4uHa, CTaKaH C BOJOM.
Mamepuanvl u peaxmuewi: KpacHbIi Gocdop.

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

HUncmpykyust K 6b1n0JIHEHUIO:

1.Kpucranmmsarop HanoJOBUHY 3aIl0JIHUTE BO10M. Ha moBepxHOCTH BOBI moMecTHTE (papdopoByro damky ¢ 1 —1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paTiTe BHUMaHKE HA HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA - BIaKHBINA (hocdop ucronb3oBath Helb3si! Docdopa 1omKHO OBITE B3STO OOJIBIIIE,
4yeM TpeOyeTcs ISl CBS3bIBAHUS BCErO KHCIOPOJIa, HAXOSILErocs B COCY/IE.

3. Ortkpoiite npoOKy MprUOOpa U MOMECTHTE KOJIOKOJ B KPUCTAILIM3ATOp ¢ BOJOW. [lorpy3uTe KOJOKOJ B BOJIY HACTOJIBKO, YTOOBI YPOBEHD BOJIbI
COBIAJAJ C HIDKHUM JISJICHHEM KOJIOKouia. [Ipy 3TOM HMKHUI Kpail KOJIOKoJIa HE TOJDKEH JIOXOJUTh 10 THA KpUcTauu3aTtopa . [1Jis 3Toro KoJokodi
3aKpeNnuTe B IITATHBE WA IOMECTHTE Ha THO KPUCTAJUIM3ATOPA JIBE CTCKIISTHHBIC TTAJIOUKH .

4. CuibHO pa3orpeB KOHEI[ CTCKISTHHOM MaJl04YKH, OIyCTUTE €€ B KOJIOKOJ U mojgoxrute Gocdop. Kak Tonbko pocdop 3aropesncs, ObICTPO U3BICKHUTE
MAJIOYKY M 3aKPOMTE KOJIOKOJ MPoOKoid. KooKoI 3amonHseTcs TyCThIM O€JIBIM IBIMOM, COCTOSIIITUM U3 YacTH4eK (pocHOpHOro aHruapuIa.

5. Ilpu ropennu dochopa 00bEM BO3ayxXa BHYTPH KOJOKOJA BHAYaje OT HArpeBaHHs HEMHOTO YBEJIMYMBACTCS, a YPOBCHb BOJBI B KOJIOKOJIC
noHmxkaercsi . [lo mMepe pacxomoBaHMs KHCIIOpOJa IUIaMsl MOCTENEHHO racHer. bembiii ¢ochopHbii anruapus pactBopsiercss B Bouxe . Cocyn
OXJIAXKIAETCS, Ta3 B KOJIOKOJIC TIOCTEIICHHO YMEHBIIIAeTCs B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE MOBBIIIACTCS . B KprcTauIM3aTop 0JeiTe BOIbI B
TakOM 00beMe, 4TOObI BHYTPH U CHAPYXKH KOJIOKOJIA YPOBHHU OBLIH OJJMHAKOBBI U COBIA/IAIM CO BTOPBIM JICJICHHEM KOJIOKOJIA.

6. . OTkpoiiTe IPUOOP ¥ MPHU MOMOIIH FOPSIICH JIyIHHBI YOSTUTECh B TOM, YTO OCTABIIMICS B KOJIOKOJIE Ta3 HE TOICPKUBACT TOPEHHUSI.

Pe3ynbrathel HaOAIOACHMIA

Yucno nenenuii B nmpudope, Yucno nenenuii B mpudope,
3aMOJIHEHHBIX BO31YXOM (10 3alOJIHEHHBIX Ta3aMu (TIocie Kakoii ra3 mpopearuponain?
MIPOBEACHUS PEAKIINH ) MIPOBEACHUS PEAKIINH )

BbiBoabI:

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

KonTponbusie Bonpocsl: 1.Kakoit ra3z pacxonyercs mnpu cxuranuu ¢ocdopa B Boznyxe? 2.Kakoilt 060béM kucinopoga B Bozayxe? CKOIBKO 3TO
cocTaBisieT B mpoueHTax? 3.Ilouemy 11 mpoBeeHus SKcriepuMenTa 6epyT u3obITok hocdopa?

4.Kakoii ra3 ocTajcs B KoJiokoJie mociie cropanus pochopa? 5.3aganus ais noarorosku k [’ MA, BITP

VYKaxuTe, B KaKylo IpyIIy BXOAST BELECTBA, 3arpA3HSIOIINE BO3AYX:

1. BOIsAHOM map, yrIEKUCIbIN ra3; 2.CEpHUCTHIN ra3, OKCHbI a30Ta; 3.KUCIOPOJ, a30T; 4.reJIui, KUCIOPO/



TOUKA \\'POCTA

9 k1acc

JdemoncTpannoHHbIi 3kcniepuMenT Ne 1. «TenstoBoii 3¢ ¢eKT pacTBOpeHUs BeleCTB B BOAe»

Teoperndeckas yacts. PacTBOpeHHE BEIIECTB IPEACTABISET COOO0I CI0KHOE (PU3UKO-XUMUYIECKOE SBJICHHE, 3aBUCAIIEE OT IPUPO/IBI
pPAcTBOPEHHOIO BEILECTBA U PACTBOPHUTENS, OT TEMIIEPATyphl U KOHLIEHTPALIUK 00pa3yIolIerocs pacTBopa.

[Ipu pacTBOpeHMHU KPUCTAUINYECKUX BEILIECTB B BOJE IIPOUCXOAT TPU OCHOBHBIX Ipoliecca. 1.Pa3pyiienne KpucTananyeckon peléTku
pacTBOPSEMOrO BEIECTBA — 3HIOTEPMUYECKUH MPOLIECC.

2. T'mpparanus, T.€. B3aMMOJEHCTBHE YaCTHL (MOHOB MM MOJIEKYJI) PACTBOPSIEMOTO BEIIECTBA C MOJIEKYJIaMH BOABI — 3K30T€PMUYECKUIN IIPOLIECC .
3.IlepeHoc ruapaTUPOBAHHBIX YACTHIL OT I'PAHUIIBI KPUCTAIUI-PACTBOP B OOIIMI 00BbEM pacTBOPA, ITOT MPOLECC HE COMPOBOKAACTCS HU
BBIJICJICHUEM, HU ITOIVIOLICHUEM TEIUIOTHI.

B 3aBucumocTH OT TOro, TemioBoi 3¢peKT Kakoro U3 IByX MpoueccoB (pa3pylieHne KpucTajlia Wik TMIpaTalys yacTul) mpeodaanaer, oOmuii
TETUIOBON 3(PPEKT pacTBOPEHHSI MOKET OBITH BEIMYMHON MOJIOKUTEILHON MIIM OTPULIATEITFHOM.

IIpakTuyeckas yactb. [enb pabomul: ONPENEIUTh TEIIOBON 3P PEKT pacTBOPEHUs CEPHOI KMCIOThI, THAPOKCHIA HATPUS U HUTPATa aMMOHMS .
Ilepeuenv doamuuxos yugposoii rabopamopuu: 1aTINK TEMIEPATyPhl TNIATUHOBBIH .

Lononnumenvnoe ob6opyoosanue: crakad Ha 150 mit - 3 1UT.; CTEKISIHHASA NAJIOYKa; IPOMbIBAJIKA; MEpHas MPoOUpKa; LIrnaTep - 2 T .

Mamepuanvt u peaxmuebi: cepHas KUCIOTA (KOHL .); THAPOKCHU HATPHS KPUCTAIUINYECKUIA; HUTPAT aMMOHHUS .

Texnuka 6esonacnocmu: 1.CepHast KUCIOTa U THIPOKCU HATPUS SIBJIAIOTCS arpecCUBHBIMU BelliecTBaMu. HeoOxoaumo octeperaTbest UX
NOTIIaHus Ha KOXKY 1 onexny. 2.bepeus riasza! 3.Heo6xoanMo mOMHHUTE paBUIIO pa3BeaeHus Kuciot. 4.Ha pabodem mecte T0KHBI OBITH
HeTpanu3zymomnme cpecTa: 2%-Hble pacTBOPbI TUAPOKapOOHATa HATPHUS U YKCYCHOM KUCIIOTHI.

Huempykyus K 6b1n0IHEHUIO.

1.B nepBeii ctakan Hanelre 50 it Boasl. 2.C MOMOLIBIO AATYMKA ONPEACIUTE €€ TEMIIEPATYPY.

3. Ormeppre 10 MII KOHIEHTPUPOBAHHOM CEPHOM KMCIIOTHI M MEJUIEHHO, IIPU IIEPEMEIINBAHUY PAaCTBOpA CTEKJIIHHOM MMAJIOUKON BIMBAKNTE CEPHYIO
kucaoty. O6paTture BHUMaHUE HA MOPSAJIOK CMEIIMBaHUS BOAbI M cepHOM kucaoThl! CrieuTe 3a USMEHEHHEM TEMIIEPATyphl IPU PacTBOPEHUN
kucinoTsl. Hanbonee Bricokoe oKa3aHue TeMIIEpaTypbl 3aHECUTE B TaOIuUILy. JlaTUMK TIIATEIbHO TPOMONUTE BOJOH.

4. Bo BTOpOil cTakaH MOMECTUTE OKOJIO 8 T TBEPAOIrO MOPOILIKA TUAPOKCUAA HaTpus U BieiTe 50 M1 Boasl. OnycTuTe 1aTYUK TEMIEpaTypsl U
nepemMeniaiire pactBop. OTMETbTE caMO€ BBICOKOE 3HaYEHHE TeMIIEPATyphl. THIaTeIbHO IPOMOMTE TaTYUK BOJOM.

5. B Tperuii crakaH HachInbTe 15 I METKOKPUCTAJUIMUECKOTO HUTpaTa aMMOHUS U npuieiite 50 M Bogsl. OnycTUTe 1aTYMK TEMIIEpaTypbl U ObICTPO
nepemeniaiire pactsop. Hanbosnee Hu3Kkoe 3HaYeHHE TEMIIEPATyphl 3aHECUTE B TaOJIHUILY.

Pe3ynbTaThl M3MepeHUii/Ha0II0IeHUN

Uccnenyemas cucrema JuctunnrpoBaHHas BOJa Boxa + H2S04 Boxa + NaOH Boxa + NH4NO3

Temmnepatypa, °C
Bvi16oowi:
OTpa3zuTh, Kakoi Tera0Boi 3 heKT npeodiiagaeT Npu pacCTBOPEHUH B BOJE CEPHON KUCIOTHI, HUTPAaTa aMMOHUS, THAPOKCHIA HATPHUS.
Konmponvhuvle éonpocwi:

1.06bscHUTE, TOYEMY ITPH PACTBOPEHUH OJIHUX BEIIECTB B BOJIE BBIIEISIETCS TEIJIOTA, JPYTUX — MOTJIOIMACTCS.

2 Ilpennomnoxure TEMI0BOH 3 PeKT mporecca pacTBOPEHUS B BOAE THIPOKCHIA KaJIHS.




TOYKA V POCTA
IIpakTnyeckas padora Ne 1. D1eKTPOJIUTHI H HEXIEKTPOJIUTHI '
Teoperunueckas yacTb. [Ipu pacTBOpeHUY B BOJIe HOHHBIX COSIMHEHUH MMOJIIPHBIE MOJIEKYJIbI BOJbI OKPY’KAIOT (COJIbBATUPYIOT) 3aps>KEHHBIE HOHBI, TEPEBOIS
UX B pacTBOpP. MOJIEKYISIpPHBIE COEMHEHMSI COIbBATUPYIOTCS, HO HE PaclaJaloTcsl Ha MOHbI . B mepBoM ciyuyae pacTBOp MPOBOJIUT AIEKTPUUECKUN TOK, BO
BTOPOM HET .

Onpenenuts MPUHAIEKHOCTD BELLIECTBA WJIM PACTBOPA BELIECTBA K 3JIEKTPOJIUTAM MOXKHO IIPU ITOMOLIY U3MEPEHHUS AIEKTPONPOBOIHOCTH. Ecin
AIIEKTPONPOBOTHOCTD BEITUKA, TO HCCIIEAYSMbIi 0OBEKT - ANIEKTPOIHUT. Eciin 3HaYeHHE 1eKTPOnpoBOHOCTH MeHbIine 20 MKCM/CM, To 3TO

HERJIEKTPOJIUT .

IIpakTHueckas J4acThb.

Llenv pabomor: onpeneanTh NPUHAAIC)KHOCTh BEIIECTB, CMECEH BELIECTB U PACTBOPOB BEILIECTB K ANEKTPOIUTAM U HEIJIEKTPOIUTAM .

Ilepeuens damuukos yugpoeoii 1abopamopuu: TATINK IEKTPOIPOBOTHOCTH . J{OTONHUTEIEHOE 000pYI0BaHUE: CTaKaHbl HA 50 MIT; ITATUB C

32)KMMOM; MPOMBIBajIKa . MaTepuansl U peakTUBBL: JUCTUIUIMPOBaHHAs BoJa; Mo 20 MII STHIIOBOTO CIUpTa, O€H3WHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa cupta (1:1), 5%-Horo pacTBopa xyiopuaa HaTpust; S%-HOTO pacTBOpa XJIOPOBOI0POaa; 5%-HOT0 pacTBOpa TMIPOKCHIA HATPHS,
rmoBapeHHas coJib (TBEpas), caxap (TBEPBIN) .

Texnuka 6ezonachocmu: Ilpu paboTe ¢ TOPIOYMMHU KUIKOCTAMU (CIIUPT, OCH3WH, KEPOCHH) BOJIIM3H HE JJOJKHO OBITH OTKPBITOTO OTHSL.

Huempykyus K 8b1noiHeHuio:

1.B crakan nmomecTuTe NOBapEHHYIO COJIb U OIIYCTUTE B CTAKaH JAaTYMK 3JIEKTPOIPOBOJHOCTH . [IpOBOIUT JIK COJIb 3JIEKTPUUECKUNA TOK?

2.Ananoru4ssle JEHUCTBUS MPOBEAUTE C caxapo30il . 3 . B crakan HaneliTe 20 MJ1 UCCIIElyEMOro pacTBopa.

4. OmnycTuTe B HETro JAaTYMK AJIEKTPONPOBOJIHOCTH, 3aKPEIUIEHHBIN B Jlanike mratuBa. HabmonaliTe 3a M”3MEHEHUEM 3HAUEHUS AJIEKTPOIPOBOIHOCTH.
Korna noka3anus gaTyuka nepecTaHyT U3MEHATHCA, 3alUIINTE ero 3HaYeHUE B TAONIHILY .

5. Ob6parure BHuManue! J[aTunk mocie KaxJ0ro OrnbITa TIIATeTbHO IPOMBIBAETCS BOJION. 6.3aTeM TaTUYMK OMYCTUTE B CICAYIONIUNA PacTBOP .

AHaIIOTWYHBIE IEWCTBUSA NPOJIEIANTE CO BCEMH PACTBOPAMM. Pesynbprarel n3MepeHui
Ne onbiTa |Ha3zBaHue BeniecTBa, pacTBopa | 3Ha4€HHE IEKTPONPOBOIHOCTH, MKCM/CM DNEKTPOIUT UITH HEITEKTPOJIUT
1
2

Koumponvnuvie sonpocuwi:

1.0O6parmaroT BHUMaHHUEe, 9TO HU JUCTHUJUIMPOBAHHAS BOJA, HU TBEPJAsi COJb HE MPOBOJSAT AJIEKTPHUECKOTO TOKAa. TeM He MEeHee pacTBOp COJIU B BOJIC
MPOBOAMT JJIEKTPUYECKHA TOK. JTO 3HAYHUT, YTO B PACTBOPE OTKYAA-TO MOSBIISIFOTCS MOABYIKHBIE 3apsiibl. [lon 3T0 HabmoeHNEe BBOISAT OMpEIEIICHUE
AIEKTPOJIUTA U MEXaHU3M DJICKTPOIUTUUECKON TUCCOIHAIIH.

2 . Bcerna au BoiHBIE PACTBOPHI BEIIECTB MPOBOIAT AneKTpruueckuil Tok? He Bceraa, T.e. HEKOTOpbIE BEIIECTBA HE AAIOT MOHOB IPU PACTBOPEHUH . ITO -
BEIIIECTBA C MOJIEKYJIAPHON KPUCTAIIIMYECKON peme€Tkoit. 3.3ananus At noarotoBku k ['NA, BITP

A) K xopo11o pacTBOPHUMBIM 3JIEKTPOIUTAM OTHOCSTCS:

l.ruapoxcun Gapust; 2.¢pochar maraus; 3.cynbdua meau(Il); 4.xapOonar kanpLus.

b) DnexkTpuueckuii TOK NpOBOAUT:

1 .pacTBOp 3THJIOBOTO CIIUPTA; 2.pacTBOP TIIMLEPHUHA; 3.pacTBOP TIIIOKO3bI; 4.pacTBOP THAPOKCHU]IA KaTbIIHSI.

JlaGopaTopHblii onbIT Ne 1. «BiansiHne pacTBOpUTE/S HA TUCCOLMAIHIO»



TOUKA \!Pocm

Teopernyeckas yactb. Bo MHOTHX XJIOpHIIax MEPEXOJHBIX METAJIOB CBA3M MMEIOT B 3HAYUTEIBHON MEpe KOBAJICHTHBIM XapakTep . MayonossipHbie
pacTBOpUTENH (CIIUPT UITH AlETOH) COJIBBATUPYIOT MOJICKYJIBI IIeTHKOM. [1pu 1o0aBiIeHUH BOIBI OHA COJIBBATHPYET MOHBI, BBI3BIBAS SJICKTPOIUTHICCKYIO
aucconuanuio . L{Ber pactBopa npu 3TOM U3MEHAETCS, a AIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

[IpakTudeckas yacTb. Llens paboThl: chOopMUPOBATEH IPEACTABICHNUE O POIH PACTBOPUTEINS B AICKTPOIUTUYECKON TUCCOLIUAIUY.

llepeuenv damuuxos yugposoti 1abopamopuu: TaTIUK IEKTPOIPOBOJHOCTH .

LononrnumenvHoe 06opyoosanie: TBa BBICOKUX XUMUYECKUX cTakaHa (50 mi1); CTeKIISTHHAS MalovKa.

Mamepuanvt u peakmusewi: CUCI2 6e3B01HBIN (MMeeT KOpUYHEBBIH BT . [loyTyyaroT, HarpeBas KPUCTAJUIOTHAPAT B YAIlIKE IS BBITAPUBAHUS . XPAHSIT
B IJIOTHO 3aKPBITOM COCY/I€); alle€TOH WJIA CIIHPT .

Texuuxa 6ezonacnocmu: 1 . CupT U alleTOH - roproune BemecTsa. He ncnonb3oBaTh OTKphITOE Mmiams. CreruaibHble Mepbl 0€301MacHOCTH MPHU padboTe
C TOPIOYUMHU KUAKOCTIMU. M30eraTh momaganus Cojaeii MM Ha KOXKY U OJICKIY, TAaK KaK OHU SITIOBUTHI.

2 . Ilpu momamaHuy CMBITh XOJI0THOM BOAOW O€3 MbLIA.

Hncmpykyus k 8blnonmnenuio:

1. B xummuueckuii crakad HaceinbTe ~0,5 r 6e3Boaroro xiaopuaa meau (1) CuCl2 u naneiite ~25 M1 CliMpTa WIIH alleTOHA .

2. PactBopuTe BemecTBo, MepeMeImBasi CoOACPKIMOe CTaKaHa CTEKIITHHOHN Majloukoi. Eciii pacTBOPUTE COJb TIOJTHOCTHIO HE yIa&TCsl, aKKYPaTHO
CJIETE MOJYyYEHHBIN pacTBOP B APYrOM CTaKaH.

3. Tlorpysure B pacTBOp HIYyIl JaTYMKA FICKTPOIPOBOJTHOCTH H U3MEPHTE IEKTPOITPOBOIHOCTS .

4. OOparuTe BHUMaHUE Ha I[BET pacTBopa. [Ipuneiite k pactBopy 25 mi Bobl. [lepememnaiite, 0OpaTuTe BHUMaHHE HA U3MEHEHUE OKPACKH.

5. H3mepbTe 251eKTPOIPOBOIHOCTH MOJIYYEHHOTO pacTBOpa .

Pe3ynbTathl n3MepeHuii/Ha0n0AeHUN

BemectBo DIEKTPONPOBOIHOCTH B CIUPTE (AIIETOHE) DIIEKTPOMPOBOIHOCTH TOCTIE JOOABIEHHUS BOIBI

Xnopua meau (II)
Bb1600b1: OTpa3uTh BIUSHUE PACTBOPUTENS HA JIEKTPOIPOBOTHOCTH COJIH.

Konmponvnule gonpocwbi: 1.0 4€M CBUAETENBCTBYET POCT MIEKTPOIIPOBOIHOCTH COJIM IIpU 100aBiaeHnn Bobl? 2 . [loueMy n3MeHseTcs UBeT pactsopa’?
3 . Kak BiusieT npupoia paCTBOPUTEINS HA SIEKTPOIUTHYECKYIO JUCCOLMALNIO?

JlabopaTopHblii onbIT Ne 2. «CHJibHBIE U ¢JIa0bIe 3JIEKTPOJIUTHI»

Teoperudeckas 4acThb. DIEKTPOIUTAMH HA3bIBAIOTCS BEIIECTBA, PACTIAAAIONINECS HA HOHBI BCIICACTBUE YIICKTPOIUTHUECKON

Jaucconuanui. PacTBOpbI 2IEKTPOIUTOB SIBISIFOTCS POBOJHUKAMHU BTOPOTO POJIa, TaK KaK MPOBOJAT dJEKTPUIECKHM TOK 3a CUET MOHOB. [1o
CTIIOCOOHOCTH K DJIEKTPOJIUTUYCCKON TUCCOITUAIINN YIIEKTPOIUTHI YCIOBHO PA3/ICISIFOT HA CHITbHBIE U ciia0ble. CHIIbHBIE SJIEKTPOIUTHI IPAKTHIECKH
MOJIHOCTHIO IUCCOIIMMPOBAHBI HA HOHBI B Pa30aBICHHBIX pacTBopax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKUE COJIM, HEKOTOPBIE KHCIOTHI U IIEIOYH
. Cra0Ople 3J1eKTpO- JINTHI JIUIIh YaCTHYHO JTUCCOIMUPOBAHBI HA HOHBI, KOTOPBIC HAXOASATCS B TUHAMHUYECKOM PAaBHOBECHH C HEJIMCCOIIMUPOBAHHBIMU
Monekyinam . K c1abbiM 3JeKTpOIrTaM OTHOCSATCS MHOTHE OPTaHUYECKHE KUCIOTHI U OCHOBAHHUS .

[MpakTudeckas 4acThb. []ens pabomul: ONPENACTUTD, SBISIOTCS JTU BBIJAHHBIC BEIIECTBA CHITBHBIMU WIIH CITA0BIMH JJICKTPOJIMTAMU Ha OCHOBAHHH
WU3MEpEHUS DIIEKTPOIIPOBOIHOCTH UX PACTBOPOB .

llepeuenv damuuxos yugposoti 1abopamopuu: TaTIUK JIEKTPOIPOBOJHOCTH .

LononnumenvHoe obopyoosanue: TPU XUMUIECKUX cTakaHa (25—50 mit), mpoMbIBajKa C TUCTUILTUPOBAHHOMN BOJIOM .

Mamepuanvt u peaxmussot. 10 %-Hble pacTBOPHI CONSTHOM, a30THOM M YKCYCHOM KUCIIOT (3KeJIaTeIbHO B KaledbHUIIAX ); GUIbTpOBaIbHAS Oymara .




5 TOUKA \‘POCTA
Texnuxa b6eszonachocmu:. CobmoaiiTe Mepbl 0€30MTaCHOCTH TP PadOTE ¢ KUCIOTAMH U IIEI0YaMH. \

Hncmpykyus Kk 661N0IHEHUIO:

1. B tpu crakana Haneite mo 25—>50 M1 TUCTUIUIUPOBAHHOMN BOBI.

2. B mepBblii cTakan 100aBbTe | Karumo yKCyCHOW KUCIIOTHI, BO BTOPOH - COJISTHOM, B TPETUH - Q30THOM.

3. H3mepbTe 27eKTpOnpOBOIHOCTD KAXKI0T0 PACTBOPA, BRITUPAS YN (GUIBTPOBAILHON OyMaroi mocjie Kaxaoro n3MepeHus

Ne mpoOb1  [3HaUeHUE MEKTPOIIPOBOIHOCTH, MKCM/cM  [Ha3BaHMe BBIIAaHHOTO BEIIECTBA

1
2
3
Buvi6oowvi: OTpa3ute NpUHAIEKHOCTD BEIIECTB K CUIIBHBIM M CJIA0BIM 3JIEKTponTaM. KOHTpOJIbHBIE BOIIPOCHI:
1 .Ilouemy pacTBOp COJISHOM KUCIOTHI Jy4Ille IPOBOAUT IEKTPUUECKUIN TOK 10 CPABHEHUIO C PACTBOPOM YKCYCHOW KHCIIOTHI?
2 K kakum 371eKTpoIMTaM OTHOCUTCS PacTBOP a30THOM KUCIOThI? 3 . 3amanue a1 moarotosku k ['MA, BITP

DopMyIIBI TOJIBKO CJIA0BIX JEKTPOJIUTOB MPEACTABICHBI B PSIY:
1.Ca(OH)z2, H2S, H2SOs  2.H2CO3, NH3<H20, H2S 3.KOH, KNOs, HCI  4.ZnSOs4, MgCl2, HBr

JeMoHcTpanuoOHHBI onbIT Ne 2. « A3yueHne BIUSIHUS PA3JMYHBIX ()AKTOPOB HA CKOPOCTH PeaKkuum»

Teopernueckas yacts. CyliecTBYIOT pa3Hble MOAU(pUKALIMK TPUOOPA [T U3YUEHHS] XUMUYECKUX peakiuil. B o1HOM KOHCTpYKIMM poOJib peakTopa
BBINOJIHSAET 0ObIYHAS MPOOUPKa, B IpYroi, 6ojee cOBpeMeHHOi, - cocyn JlannonbTa.

OpnHako TeXHHMKA IEMOHCTPAIIMH SKCIIEPUMEHTA OCTaéTcs OAMHAKOBOW. MeHsieTcs JUIb MOPSI0K CMEIIMBaHUs pearupyroniux semiects. CHauana B
IpOOUPKY-PEAKTOpP 3aIUBACTCS PACTBOP KUCIIOTHI, a B HETO MOMEIIAETCs TBEPI0€ BELIECTBO (LIUHK, MPaMop).

[pakTuyeckas yactb. Llenb paboThl: U3yUNTh BIAMSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW peaKIuu.

Ilepeuensy damuukos yugpoesou rabopamopuuy: NaTINK TEMIEPATYphl MIIATHHOBBIH.

[lononnumenvHoe 0bopyoosanue: IPUOOP ISl U3YUEHHS] CKOPOCTU XMMHUECKUX PEaKIM; IeKTpudecKas MIINTKA; CTakaH XUMHUYecKuid Ha 250 mu;
IIMAaTelb; KPUCTAIIN3ATOP Ui IpOMbIBaHMs cocynoB Jlannonbra; npodupku [1X-21 (3wt .) .

Mamepuanvt u peakmuswt: consinas kucnota (4%-ublit); comstHas kucioTa (10%-HblIif); KyCOUKH MpaMopa; IMOPOIIOK MpaMopa; YKCycHas kuciora (6%-
HBIN); IIUHK; IEpOKCHT Bojtopoa (3%-Hblit); nuokcun Mapranna (1V) .

Texnuxa 6e3onacnocmu. CoOnroaaTh rnpaBuiia padboThl C KUCIOTaMH U HarpeBaTEIbHBIMU 3JIEKTPUUYECKUMHU NTPHOO- paMu .

Hucmpyxyus k 6blnoaHeHuio:

Onvim [. Bnusaue npupoibl pearupyronmx BeIecTB Ha CKOPOCTh XUMHUYECKOW peaKuu

B oxno xoneno cocyna Jlannonera Haneite 3 mut 1 M pactBop ykcycHol kucnoTsl (0 6%-HbIil pacTBOp), B APYroe KOJIEHO IOMECTUTE 2—3 TPaHyJIbl
muHKa. Bo BTopoii cocyn Jlan- monsTa HanmekdTe 3 mur 1 M consroit kucioTsl (0 4%-HbIH), B Ipyroe KOJICHO - 2—3 TpaHyJiel IWHKa . [IpucoenanTe
cocyiel JIaH01bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO MepelneiiTe KUCIOThl B cocyaax JlanaonbTra K rpanyinam nuHka. CpaBHUTE YPOBHH XKHJIKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1enaioT BbIBOJ O pa3HOM CKOPOCTU XUMHUYECKUX PEAKIIMH .



Onbim 2. BausiHME KOHLEHTPAILIUU PEArupyroNIuX BEIIECTB HA CKOPOCTh XUMHUYECKOWU pEeaKuu
B oxno xoneno cocyna JlannonsTa Hanente 3 mut 4%-HOM COJIIHON KUCIIOTHI, B IPYT0o€ KOJIEHO TOMECTUTE 2—3 IpaHyJbl HIUHKA . Bo BTOpOii cocya
Jlannonbra Haneiire 3 M 10%-HOM CONSHOM KUCIIOTHI, B Ipyroe KOJeHo - 2—3 rpanyibl nuHKa. [Ipucoenqunute cocynsl JlaHmonbTa K MAaHOMETPUYECKUM

TpyOKam.
O6parute BHEManue! OZHOBPEMEHHO IepesieliTe KUCIOTH B cocyaax JlanmonbpTa K rpanynam nuHKa. CpaBHUTE YPOBHHU JKUAKOCTH B MAHOMETPHY €CKUX
TpyOKax. VYyamuecs 1e1ai0T BBIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIIHA.

Onvim 3. BnusiHue TeMIepaTypbl pearupyoLiX BEIEeCTB Ha CKOPOCTh XUMHUECKON peakluu

B oxno xoneno cocyna JlannonsTa Hanente 3 mut 10 % consiHOM KUCTOTHI, B APYroe KOJEHO MOMECTUTE 2—3 IpaHyIibl IMHKa . Bo BTOpOii cocyn
Jlannonbra HanelTe 3 Mt 10%-Ho# coJis- HOM KUCTIOTHI, HarpeToi Ha BoastHOM 6ane 10 50 °C, B apyroe KoJjieHOo - 2—3 rpaHyiibl IMHKa. [IpucoeauauTe
cocyzbl JIJaH0IbTa K MAHOMETPUUECKUM TPYOKaM.

Oo6parute BHUMaHue! OHOBpPEMEHHO MepelieiiTe KUCIO0Thl B cocyaax JlanaonbTa K rpanyiaM nuHKa. CpaBHUTE YPOBHH KHUJIKOCTH B MAHOMETPUYECKHX
TpyOKax. VYuyaiuecs nenaoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHI .

Onvim Ne 4. BnusiHue OBEPXHOCTH CONPUKOCHOBEHMSI PEarupyolX BEIIeCTB Ha CKOPOCTh XMMUYECKOH peakiiuu

B oxnHo xoneno cocyna Jlannonbsra HaneiTe 3 Mt 4%-HOU COJITHOM KUCIIOTHI, B IPYroe KOJIEHO oMecTuTe 1 I Mpamopa, B3ATOro B BU€ Kycouka. Bo
BTOpO# cocyn Jlannonbra Hanere 3 M1 4%-HOM CONSTHON KUCIIOTHI, B APYroe KoJieHo - 1 r noporika Mpamopa. [Ipucoeannute cocyasl JlannonsTa k
MaHOMETPUYECKUM TPyOKaM.

Obpamume enumanue! OTHOBPEMEHHO NepeseiiTe KucioTsl B cocyaax Jlanaonbra kK Mpamopy HMHKA. CpaBHUTE YPOBHH JKUAKOCTH B MAHOMETPUYECKUX
TpyOKax. VYyaiuecs aenatoT BbIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEaKLU.

Onvim 5. BnusHue kaTanu3aTopa Ha CKOPOCTh XUMUUYECKON peakLuu

B crakan ¢ Bonoii, Harperoii 10 50 °C, momecTuTe 2 1eMOHCTpallMOHHbIE IPoOUpKH ¢ 2 M 3% -HOTO pacTBOpa MEpoKCcHAa BoAOpoaa. Briaepkuparor
poOUpPKH B BoZie 0K0JI0 2 MUH. V3BIIeKuTe MpOOUPKHU U3 BOJASHON OaHU U POJEMOHCTPUPYITE yUaIllUMCS pe3yJIbTaT - Ha CTeHKaX MPOOUPKH MOSBUIINCH
My3bIPHKY ra3a Kuciopoaa. B oHy n3 npoOMpok BHECHTE Ha KOHYMKE Inmnaresis auoken Mapranna (1V) . HabmonaroT sHeprudHoe BIIeICHNE
KHCIIOpOJIa.

Konumponvhule éonpocwr: 1.0T Kakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUeckoi peakuun? 2.Ilouemy pasiiokeHne nepokcua BoJI0poia B IPUCYTCTBUU
naunokcuna Maprauna (1V) cHagana uaér oueHp ObICTPO, a 3aTeM 3aMeIIsIeTCst?

3. 3anmanus Ay pa3BUTUS QYHKIIMOHATBHONW IPAaMOTHOCTH:

B Tpu oguHakoBble MPOOUPKU YUEHUKH HAJIMIIM TI0 5 MJI pacTBOpa COJITHOM KMCIIOThI OJIMHAKOBOM KOHIIEHTpauuu. B nepByro npoOupky MOI0KHUIN
CTPY’KKH JK€JI€3a, BO BTOPYIO - CTPYXKKU LIUHKA, B TPETHIO - CTPYKKH HEU3BECTHOI'O CBETJIOTO SIpKO Onectaiero merauia. Hanbosee HHTEHCUBHO
BbIJICJIEHUE ra3a HaOJI0JalId B TPEThel MPOOUpPKE ¢ HEM3BECTHBIM METAJUIOM. Bo BTOpPOil poOHpKe ¢ IMHKOM HHTEHCUBHOCTD BBIJENICHH ra3a Obuia

MEHBIIIe, YeM B TpeTheil. B miepBoii mpobupke ¢ | )Kee30M HHTEHCUBHOCTD BBIJICJICHNUS ra3a Obliila HAUMEHBIIICH. \ —B
a)/leficTBue Kakoro (akropa, BIMSIONIEr0 Ha CKOPOCTh peakiuu, Habmroanm ydamuecs? 6) Kakoit meramn mor \ s'

HAXOJUTHCS B TPEThEH nmpoOupke? 3anumuTe Ha3BaHUE MeTasla. V

4. Ha rpaduke npeacTaBieHa 3aBUCUMOCTh KOHIEHTPAIIMU UCXOIHBIX BELIECTB U MPOIYKTOB PEaKIIUN OT BpEMEHU /X.

IPOTEKAHHS PEAKIIUM: /

Puc. 20. I'pahuk 3aBUCUMOCTH KOHIIEHTPAIIMK UCXOIHBIX BELIECTB U MPOIYKTOB PEAKIIUH OT BPEMEHU MPOTEKAHUS PEAKILIUH =-===================mmmmmmmmnae L

Onpe;[eJmTe, Kakas KpuBast OIMUCbIBACT U3BMCHCHUC KOHLICHTPAIUKU UCXOAHLIX BCUICCTB, d KaKas - MIPOAYKTOB PCAKIIUU .
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