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[HosicHuTebHAs 3amMUCKA -

Paboyast mporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE ITOJIOKEHUH | TpeOOBaHMII K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMBbl, IPEICTABICHHBIX B PeepaibHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOT'O 00IIero o0pa3oBaHus,
YTBEPKIAEHHOTO MpUKa3oM MuHucrepcTBa 00pazoBanus U Hayku PO Ne 287 ot 31.05.2021, c yuerom IlpumepHoii nporpammsl Bocniutanusi, OCHOBHOM
obpa3zoBatenbHOM mporpammel MBOY «OcHoBHast mikona c¢. JIeGsokbe»,

Y OPUEHTHUPOBAHA Ha peaju3allvio B LIEHTPe 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJOTHUECKOM HarmpaBlieHHOCTel « Touka pocTtay,

co3nanHoro Ha ©0aze MBOVY «OcHoBHasg mikona c. JleOsikbe» C 1Lenbl0 pa3BUTHA Yy OOYyYalOIUMXCSl €CTECTBEHHOHAYUYHO,

MaTeMaTU4YeCKO, MHPOPMALMOHHOW TPaMOTHOCTH, (POPMHPOBAHUSA KPUTHUYECKOTO M KPEATHMBHOTO MBIIJICHHS, COBEPIIEHCTBOBAHUS

HABBIKOB €CTECTBEHHOHAYYHOM M T€XHOJOTMYECKON HANpaBIEHHOCTH, a TAKXKe JJIsl MPAKTUYECKON OTpabOTKM y4eOHOro marepuania o

y4ueOHBIM npeaMeTaMm «DPusnkay,«Xumusy, «buonorus, « TexHonorus.

Ha o©0a3ze wnenrpa «Touka pocta» obOecrieuuBaercs peaiau3anus o00pa3oBaTeIbHBIX MPOTrpaMM E€CTECTBEHHOHAYYHOUW H
TEXHOJOTHYECKOW HampaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSMHU 3aKOHOJATENLCTBA B cepe 00pa3oBaHUs U C
yuéroM pekomeHaauuii @epepanbHOro omepatopa ydyeOHoro mnpeamera «Xumus». OOpazoBarenbHas MporpaMma IO3BOJISIET
MHTErpUpOBaTh pealn3yeMble 3/eCh MOJAXOJbl, CTPYKTYpY U COJEpXaHUE IMpU OpraHu3aluu oOydeHHs XuMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e Jr00ro M3 JOCTYNHBIX yueOHO-meTonuueckux komiuiekcoB (YMK). Hcnonb3oBanue ob6opynoBaHus LIEHTpa
«Touka pocTa» 1O3BOJISET CO31aTh YCIOBUA:

* ISl pacIIUPEHUS COJEPIKAHUS IIKOIBHOTO XMMUYECKOT0 00pa30oBaHus;

* JIJIs1 IOBBIIICHUS TTO3HABATEIbHON aKTUBHOCTH 00YYAIOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* Ui pa3BUTHUS JMYHOCTH pebeHKa B mporecce OOydeHHsS XUMHHU, €ro CIOCOOHOCTEW, (OPMUPOBAHHS U YyIOBJIETBOPEHUS
COLIMAIILHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEIH;

711 paboOThl ¢ OJAapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3AIMKM WX PA3BUTHS B PAa3IMUHBIX OONACTAX 00pa30BaTeNbHOM, TBOPUECKOM
NEATEIIHOCTH.

[Ipumensiss uudposbie 1ab0OpaTopu Ha ypOKax XUMHH, ydalluecss CMOTYT BBINOJHUTH MHOXKECTBO JIaOOpaTOPHBIX paboOT U
AKCIIEPUMEHTOB I10 IPOrpaMMe OCHOBHOM IIKOJIBI.
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KparTkoe onucanue mojaxoa0B K CTPYKTYPHPOBAHUIO MATEPHUAJIOB
B oopazosamenvuoit npozpamme (OIl) npedocmaesnenst ciedyoujue pazoensl:
1 .MeTo1bI U3y4EeHHUS BEIIECTB M XUMUYECKUX SBIICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUHU .
2 . IlepBoHauanbHble XUMHUYECKHE TOHATHS . 3 . PacTBOphl. 4.OCHOBHBIE KJIaCChl HEOPTaHMUYECKUX COCTUHEHUN. 5. TeopHs dIeKTPOIUTHUECKON
JTUCCOIMAMU. 6. XUMHUUECKHE peakiuu. 7. XUMUYECKUE AIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAIIOB U MX COSAMHEHUH).

B ocHOBY BbIZIeTICHHS TaKUX pa3esioB 3aJ0KEH XUMUYECKUH IKCIIEPUMEHT, TPAAULMOHHAs crcTeMa u3ydeHus xuMuu. OCHOBHOW (opmoii
y4eOHON AEATENBHOCTH SBISETCS XUMHUYECKHH SKCHEPUMEHT, MPOBOAWMBIA B BHJE JIA0OPATOPHBIX, NMPAKTHUYECKUX PabOT M JIEMOHCTpAIH.
JIeMOHCTpaIMOHHBIN SKCIEPUMEHT MPOBOJUTCS B TOM CIllydae, €CIIM OH OIACeH Ui BBINMOJHEHUS YYalUMUCS WIH UMEIOIUIcS mpubop
MIPEJICTaBIICH B €JMHCTBEHHOM JK3EMILISIpE.

J1st u3ydeHus npeaMera « XuMHsD» Ha ITane 0CHOBHOI0 001ero oopaszosanusi orpoautcest 140 yacos: 8 kiacc - 70 wacos; 9 kimacc —68 vacos.

JlanHasi oOpa3oBareibHas MporpamMma OOecTieYrBaeT YCBOCHHE YUYAIIMMUCS BAXHEWIINX XHUMHUYECKHX 3aKOHOB, TEOPHHA W TIOHSTHIA,
(dbopMupyeT TpeACTaBICHHE O POJIM XMMHH B OKPY)KAIOIIEM MHUpPE W KH3HH 4YeloBeka. [Ipu 3TOM OCHOBHOE BHUMAaHHE YJENSETCS CYIIHOCTH
XAMUYECKHAX PEaKIi U METO/IaM MX OCYIIECTBIICHHUSI.

OmHUM W3 OCHOBHBIX NMPUHIUIIOB MMOCTPOSHHSI TPOTPaMMBI SIBIISIETCS] TIPUHITAIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHBIE JaHHBIC, TOTYyICHHBIC
YUYAIIUMUCS TIPU BBITIOJTHEHUH KOJMYECTBEHHBIX OTIBITOB, IMO3BOJISIOT YYalIMMCS CaMOCTOSTEIBHO JENaTh BHIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEeHHBIE B COJEpKAHUE MPOrPaMMBbl Kypca, CO3/1al0T HeOOXO0JUMbIE YCIOBUS Ui CUICTEMHOTO YCBOCHHMSI YJAIIUMHCS OCHOB HayKH,
Ui 0OecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBHS 00YUYEHHUs Ha JIMYHOCTD y4Yallerocs.

dopmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOM CUCTEMBbI YOSKIEHUH MIKOJbHUKA, IIEHTPAIbHBIM SAPOM €0 HAy4YHOI'O MUPOBO33PEHUSI.

Onucanue MmarepuaJbHO-TeXHHUYECKON 0a3bl HeHTPa «Touka pocTay,
HCI0JIb3YyEeMOT0 AJIfl peajin3auuuo0pa3oBaTejibHbIX IPOrPaMM B PaAMKAaX NPenoaaBaHusA XUMHUAH

Hugposan (xomnviomepnas) nadopamopusa (ILIJI), TporpaMMHO-anmapaTHBI KOMIUIEKC, NaTYMKOBAas CHCTEMa — KOMIUIEKT Yy4eOHOTO
00opynoBaHuUs, BKIIOYAIOIMINNA U3MEPHUTENbHBIM 00K, HHTEepdEeiic KOTOPOro Mmo3BOJsET 00eceynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
HaOOp JAaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TMUHBIX (U3UYECKUX BETUUHH.

Jlamyuk memnepamypsl nA1AMUHOELH — TIPOCTOM U HAAEKHBIN NaTYMK, NpeJHA3HAUCH IS U3MEPEHUs] TEMIEpaTypsl B BOJIHBIX PAcTBOPax U B
ra3oBbIx cpenax. IMeer pasnuunbiii nuana3ol uaMepeHuid ot —40 no +180 °C. TexHuueckue XxapakKTepUCTUKHU JAaTYMKA YKa3aHbl B MHCTPYKIIMH 10
sKcIyaTauu. damuux memnepamypsl mepmonapusiii NpeaHa3HadeH 1 u3Mmepenus temmepatyp 10 900 oC. Mcnonb3yercst npu BbINOIHEHUU
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIABJICHHUS U Pa3I0KEHHsI BEIIECTB.

Jlamuux onmuueckoil naomuocmu (Koaopumemp) — TpPENHA3HAYEH I HM3MEPEHUsT ONTHUYECKOM IUIOTHOCTH OKpAlIeHHBIX pPACTBOPOB.
Ucnonw3yercs npu nzydeHun tem «PactBopei», «CKOPOCTh XUMHUECKUX PEAKLU», ONPEIECICHUN KOHIEHTPAIIMU OKPAILIEHHBIX HOHOB.

Jlamyux pH mnpenHasHaueH [UIsi M3MEPEHHs] BOJOPOJHOTO Tmokazartens (pH) BOAHBIX pacTBOPOB B PA3NUYHBIX HUCCIEJOBAHUSIX OOBEKTOB
OKPY’>KAIOILIEN CPEJIBI.

Jlamuuk 2nekmponpoeoonocmu NpeHAZHAUCH IS U3MEPEHUS YIIEIbHON 3JIEKTPONPOBOAHOCTH JKUJIKOCTEH, B TOM YMCIIE€ U BOJHBIX PacTBOPOB
BemecTB. [IpuMensieTcs npu U3y4eHUu TEOPHUHU IEKTPOJIUTUUECKON AUCCOLMALINY, XapAKTEPUCTUK BOJAHBIX PACTBOPOB
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Jlamuuk Xnopuo-uonoe VCToNb3yeTcs JUIsl KOJIMYECTBEHHOIO OINPEICIICHHS COJEPKaHUsI MOHOB XJIOpa B BOJHBIX PAacTBOpax, MOYBE, MPOIYKTax
nutanus. K maTtumky mojkirodaercs MoHoceneKTUBHbIN annektpoa (MCD) (pabouuit 25eKkTpo 1), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTpPAILUU
OTIpEICNIIEMOTO HOHA, B JJAHHOM ciydae OoT KoHieHTpanuu aHuoHoB Cl. TTorennuan UCDO onpenensitoT OTHOCUTEIBHO 3JIEKTPOa CPAaBHEHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamuuk Humpam-uoHo6 TpEIHA3HAYEH IS KOJMYECTBEHHOTO OIPEICIICHUs] HUTPATOB B PA3UYHBIX OOBEKTaX OKPYKAIOIICH Cpeabl: BOJE,
oBoIax, (pyKkTax, KOJOACHBIX U3JIEIHSX H T.I.

Mukpockon yugposoii ipeTHa3HAYCH JIIS H3yICHUS (OPMBI KPUCTAIIOB U HAOIIOCHHUS 32 POCTOM KPHCTAIIIOB.

Annapam ona nposedenusn xumuueckux peaxuyuii (AIIXP) nipeqHazHayeH ajs TMOJy4YeHUs W JEMOHCTPAIIUU CBOMCTB TOKCUYHBIX IMApOB U Ta3oB .
OTHU BeIIeCTBA TOJY4arOTCSl B KojOe-peakTope, W TMpu HarpeBaHuu (uWiam Oe3 HarpeBaHWs) ra3000pa3Hble BEIIECTBA NPOXOIAT dYepes
MOTJIOTUTENBHBIE EMKOCTH (HACaIKKU) C PaCTBOPAMH PEAreHTOB, BCTYMAIOT C HUMU B peakiuio. M30bITOK ra3a MoraomaeTcs >KUJAKUMA U TBEPABIMU
peareHTamu, a Tak’K€ aKTUBUPOBAHHBIM yIJIEM. ATmapar 4Jaiile BCEro UCMOJIb3YIOT JJIs TOJIyY€HUS B IEMOHCTPAIlMU CBOMCTB XJIOpa, CEPOBOIOPO/IA.
Ilpuéop ona demoncmpayuu 3a6ucumMocmu  CKOpPOCMU XUMUYECKUX PEaKyUuil Om pa3nudyHbelX paKxmopose WCTONb3yI0T IPU U3yYEeHUH TeMbl
«CKOpOCTh XMUMHYECKOW peakmuuy U TerioBoro 3ddexra xumMudeckux peakiuid. [Ipubop maét BO3MOKHOCTh AKCIIEPUMEHTAIILHO HCCIIEIOBATH
BIIUSIHUE HA CKOPOCTh XUMUYECKHUX PEAKIHMH CIeAYyIomuX (PaKTopoB: MPUPOLI PEATHPYIOMINX BEIIECTB, KOHIICHTPAIUUA PEAarupyoNIuX BEIIeCTB,
TIJTOIAIA TPAHUITI pa3jieria pa3 B TETEePOTreHHBIX CUCTEMaX (MIOBEPXHOCTH COMPUKOCHOBEHUS MEXTy PEarupyroliMH BEIIECTBAMHU), TEMIIEPATYPHI,
KaTaauzaTopa, MHTHOUTOpa.

Ilunemka-0ozamop — T1pucnocobIeHNe, HCIONb3yeMOe B JIadopaTopuu s OTMEpPUBAHHUS OMNPENeNEHHOTO 00bEMa >KUAKOCTH. [lumerku
BBINTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSHHOrO 00b&éMa. B kommuiekTsl 00OpymOBaHUS JUIsI MEAMLUMHCKUX KJIACCOB BXOISAT YNOOHBIE MHITETKH-
7103aTOPBI OJTHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOIMMBIM 00bEM 0TOMPAEMO JKUIKOCTH B TPEX PA3NUYHBIX JHANa30HaX.

bana kombéunuposannasa npenHazHauyeHa JUid HarpeBa CTEKISHHBIX U (PapdopoBBIX COCYNOB, KOrjaa TpeOyeTcsi cO3AaTh BOKPYI HArpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, U30eKaTh HCIOJIb30BAHUS OTKPBITOTO IUIAMEHU M pacKajI€HHOW aiekTpuyeckoil cnmpanu. Kopmyc
KOMOMHUPOBAHHOM OaHM clienaH u3 antoMuHus. KuaKocTHast 4acTh KOMOMHUPOBAHHOM 0aHM 3aKphIBAETCS KOJIbIIAMU PA3IMYHOTO TUAMETPA.
Ilpuéop ona nonyyenus 2a3zo0e WCIOJIb3YETCs IS MOJydeHHs] HEOOJIBIIMX KOJIMYECTB ra3oB: BOJOPOJa, KHCIOpoAa (M3 MEpoKCHIa BOJIOPOJA),
YTJIEKUCIIOTO ra3a.

PaGouyas nporpamma no xumMuu 1js 8—9 Kiaccosn

C UCITOJIBb30BaHUEM oﬁopyszaHmI HEHTPAa «Touka pocTa»

Ha 06a3e nentpa «Touka pocta» oOecrneuyuBaeTcsi peajau3alus 00pa3oBaTENbHBIX HPOrPaMM E€CTECTBEHHO-HAyYHOM U TEXHOJOIMYECKOU
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSAMM 3aKOHOJATENLCTBA B cdepe 00pa3oBaHUsA U € YYETOM pPEKOMEHAIMil
denepanbHOro onepaTopa yueOHOro npeamMeTa «XUMUs.

OO6pa3oBarenbHas porpaMmMa Mo3BOJSET HHTETPUPOBATH PEANTHU3YyeMble IOX0/Ibl, CTPYKTYPY U COJIEpKaHHUE MPU OpraHU3alul 00yueHHs] XUMHUU
B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J1000ro U3 JOCTYNHBIX ydeOHO-MeTotuueckux komiuiekcoB (YMK).

Hcnonw3oBanue o6opynoBanus «Todka poctay npu peanusanuu ganHoi Ol mo3BossieT co3iaTh ycaoBuUs:

-JUTSI pacIIUPEHUs COJICPKAHUS IIKOJILHOTO XMMUYECKOT0 00pa30BaHuUs;

-JUTsI TIOBBILLIEHHSI IO3HABATEILHON aKTUBHOCTH 00YYaIOLUXCS B €CTECTBEHHOHAYYHOU 001aCTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 ClIocOOHOCTEH, POPMUPOBAHUS U YAOBICTBOPEHHUS COLUAIEHO 3HAYNMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1s1 pabOTHI ¢ OAAPEHHBIMH IIKOJIbHUKAMH, OPraHU3alliy UX PAa3BUTHUS B pa3IMYHBIX 00JIaCTAX 00pa30BaTENbHON, TBOPYECKOH AEATETBHOCTH.

HopMmbl o11eHOK 32 Bce BUABI IPOBEPOUYHBIX padoT

«5» — ypoBEHb BBITIOTHEHHUS TPEOOBAHMIA 3HAYUTEIILHO BBIIIE YIOBIETBOPHTEIBHOTO: OTCYTCTBHE OIMOOK, KaK 10 TEKyIIEeMY, TaK H I10
IpenplayleMy yueOHOMY MaTepuaiy; He 00jee 0HOrO HeA0YETa.

«4» — ypOBEHb BBINIOJIHEHUSI TPEOOBAHM BBIIIE YJOBJIETBOPUTEIBHOIO: Haauune 2—3 omuOoK min 4—6 HeJ0UYETOB MO TEKyleMy yueOHOMY
MaTepHuaiy; He 6osiee 2 omMOOK WM 4 HeToUETOB 10 POIIEHHOMY MaTepually; UCIOJIb30BaHUE HEPAIIMOHABHBIX MIPUEMOB PEIICHUs yIeOHOH
3aJauM.

«3» — JIOCTaTOYHBIA MHHUMAJIbHBIA YPOBEHD BBITIOJIHEHHS TPEOOBAHUH, MIPEIBIBIIEMBIX K KOHKPETHOH paboTe: He 6osee 4—6 ommnbok mim 10
HEZI0YETOB M0 TEKYIIeMy y4eOHOMY MaTepHaiy; He 0osiee 3—>5 omuboK UK He 6oJiee 8 HEJOUYETOB M0 MPOIIEHHOMY Yy4eOHOMY MaTepHainy.
«2» — ypOBEHb BBINIOJHEHHS TPEOOBaHUI HIKE yIOBIECTBOPHTEIBHOTO: Hamuue Oojee 6 ommOok mim 10 Hemo4YeToB Mo TeKyIeMy MaTepray;
6oJiee 5 ommOOK M 0oJsiee 8§ HEAOUYETOB MO MPOUIEHHOMY MaTepuaiy.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUEBHOT'O TPEJIMETA «XHMUS» B OCHOBHOMH MIKOJIE

N3ydenune xuMruyu B OCHOBHOM IIKOJIE HAIIPABJIEHO HA JOCTHXKE-
HHUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHBIX, MeTaHpeILMeTHLIX )41 Hpe[[MeT-
HBIX PE3YJIbTATOB OCBOEHUS yueOHOTO PEIMETA .

JIMYHOCTHBIE Pe3yabTaThl

.HI/ILIHOCTHBIC pC3YJ'II)TaTI>I OCBOCHUA HpOFpaMMBI OCHOBHOTO
0011ero 00pa3oBaHMs TOCTUTAIOTCS B X0/1€ OOYUEHHs] XUMUU B
€IMHCTBE YYeOHOH U BOCTIUTATENbHOM JeaTenbHocTH Opranu3anun
B COOTBCTCTBHUU C TpaJII/IHI/IOHHI)IMI/I pOCCHﬁCKHMH
COHI/IOKyJ'II)TypHI)IMI/II/I JIYXOBHO-HpaBCTBeHHI)IMI/I IIEHHOCTAMU,
HpI/IHHTBIMI/I B O6HIGCTBC HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUA, U
CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS 1
COLMATTU3ALIH 00YYaIOIIUXCS .

JIMYHOCTHBIE PE3YJIbTAThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM
YHUCJIE B YACTH:

Hampuomuuecxozo eocnumaHuA

1) IEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY,
UCTOPHYECKOMY M HAYYHOMY HACIICAMIO, TIOHUMAHUS 3HAYCHHS XH-
MHUYECKOM HAayKM B JKH3HM COBPEMEHHOro  OOIIECTRBa,
CIIOCOOHOCTH BJIaJeTh JOCTOBEPHOH HH(pOpMAIUE O TepeaoBbIX
JOCTHKCHUSIX M OTKPBITHSAX MHUPOBOM M OTCUCCTBEHHOW XHMUM,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U
00II1eCTBa;

Fpamdancxozo eocnumaHuA

2) IpEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBUiIax
MEKJIMYHOCTHBIX ~OTHOIIEHMHA B KOJUIEKTHBE, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH TMPH BHIOJHEHUH
y4eOHBIX, TO3HABATENbHBIX 3aJa4, BBINOJIHEHUH XHMHUYECKHX
OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHHIO U B3aMMOIIOMOIIIHA B TMPOIIECCE AITOU yueOHOM
NESATENbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE U
MNOCTYIIKM CBOUX TOBApHILEH C MO3ULUK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4€TOM OCO3HAHMS MOCIJIEJICTBUI TOCTYTIKOB;

lleuuocmu HAY4YHO020 NOZHAHUA



3) MUPOBO33PEHYECKUX IIPEICTABICHUN O BEILIECTBE U
XMUMHMUYECKOHN peakiH, COOTBETCTBYIOLUIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIISAIOLIMX OCHOBY JJIsl HOHUMaHUsI
CYILIHOCTU HAy4YHO! KapTUHBI MUpA; NPEICTAaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IbI, B3aUMOCBSI3IX YEJI0BEKA C
MPUPOAHOMN CPEJOM, O POJIU XMMHHU B TO3HAHUU 3TUX
3aKOHOMEPHOCTEI;

4) MO3HABAaTEJIbHBIX MOTHBOB, HAIpPABICHHbIX Ha MOJyYCHUE
HOBBIX 3HAaHUH IO XHWMHH, HEOOXOIUMBIX MJISI OOBSICHEHUS
Ha0J110/JTaeMbIX POLIECCOB U SBJIEHUH;

5) Mo3HaBaTeNbHOW U MH(POPMAIMOHHOHN KYJIBTYpPbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JINTEPAaTypoH,  JOCTYIHBIMH  TEXHUYECKUMH
CpeacTBaMH MH(POPMAIMOHHBIX TEXHOJIOT UL

6) UHTEpeca K OOY4YEHWI0 W TIO3HAHWIO, JIFOOO3HATEIHLHOCTH,
TOTOBHOCTH u CTIOCOOHOCTH K caM000pa30BaHUIO,
UCCIIEI0BATENbCKOM  JIEATENbHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIPaBICHHOCTH ¥ YPOBHs 00y4eHHs B JajbHEHIIeM;

@Dopmuposanus Kyibmypsl 300p06ba

7) OCO3HAHUS IICHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 370pPOBBIO, YCTAaHOBKH Ha 3I0POBBIA 00pa3 KHU3HH,
OCO3HAHHS TMOCIECACTBUI W HENPUSTHS BPEIHBIX TPUBBIUCK
(ymoTpebnenus QJIKOTOJI, HapKOTHKOB, KypeHHS),
HEOOXOJMMOCTH  COOJIFOJICHUST ~ TpaBWil  O€30IACHOCTH  TIPH
00pallleHnH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY U PEabHOM JKH3HH;

Tpyoosozo 6ocnumanus

8) KOMMYHHUKATUBHOW  KOMIETEHTHOCTH B  OOIIECTBEHHO
HOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOW M JAPYTUX
BHIAX JEATENbHOCTH,; HMHTEpeca K IPAKTHYECKOMY H3yYECHHIO
npodeccuii M TpyAa pazIMyHOrO POJa, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs TIPEAMETHBIX 3HaHUH M0 XMMHH, OCO3HAHHOTO BBIOOpa
VH/IMBUTYaJIbHOH TPAeKTOPHH MPOJOIKEHNS 00pa3oBaHus ¢ YIETOM
JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XMMHHM, OOIIECCTBEHHBIX
HHTEPECOB U MOTPEOHOCTEHH;

IKon02uUeCK020 60CHUMAHUA

9) HKOJIOTHYECKH 11€71eCO00pa3HOT0 OTHOLIECHUS K IPUPOJIE KaK
WCTOYHHUKY KW3HM Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUA,



NOHUMAaHMS LIEHHOCTH 370pOBOro M Oe3omacHOro obpasa KU3HH,
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
NCUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LEHHOCTH COOJIOACHUS
HpaBmI O€30MaCHOrO TMOBEIEHUS NIPU PaboTe C BELIECTBAMH, a TAKKE
B CUTYalLUsX, YTPOKAIOLIMX 310POBbIO U KU3HHU JIIOJIEH;

10) cOCOOHOCTH TPUMEHSTH 3HAHUSA, TNOJy4aeMble IpH
M3Y4YEHUH XMMUHM, Ul PELICHUS 3a/1a4, CBSA3aHHBIX C OKPYKaIOIIEH
NPUPOJHOM  CpPEAOM, IOBBILICHWS YPOBHS  JKOJOTMYECKOU
KYJIbTYPbI,0CO3HAHUSI TJIOOATBHOTO XapakKTepa HKOJIOTHMYECKUX
po0JIeM U IMy-TeH UX pelieHns HOCPEICTBOM METO/I0B XMUMHU;

11) 9KOJIOTUYECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBAThCS MM
B [I03HABATEIbHOW, KOMMYHUKAaTUBHOW U COLMAIBHOM MPAKTHKE.

MeTtanpeameTHble pe3yJabTaThl

B coctaBe MeTanpeaAMETHBIX pe3y/IbTaTOB BBIACINAIOT 3HAUHMbIE
i GopMUpPOBaHUS MUPOBO33PEHUS OOIICHAYYHbIE TIOHATHUS
(3aKo0H, Teopusi, NPUHIMIL, TUIIOTE3a, (PaKT, cucTeMa, MpoIecc,
IKCIIEPUMEHT U JIp.), KOTOPBIC MCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPeAMETaxX 1 MO3BOJISIOT HA OCHOBE
3HaHUM U3 3THX MPEIMETOB GOPMHUPOBATH NPEICTABICHUE O
LIEJIOCTHON HAy4YHOU KapTUHE MUPA, U YHUBEpCAIbHbIE yueOHbIE
neicTBus (Mo3HaBaTeNIbHbIC,KOMMYHUKATHBHBIC, PETYISTUBHbIC),
KOTOpbIe 00ecneynBaoT GOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JeATEeTbHOCTH.

MertanpeaMeTHbie pe3ylbTaThl 0OCBOCHUS 00pa30BaTeIbHON
MIPOTPaAMMBI 110 XUMHHU OTPAXKAIOT OBIIAJICHUE YHUBEPCAIbHBIMU
M03HABATEIbHBIMU ICHCTBUAMH, B TOM YHCIIE:

Bazosvimu nozuueckumu oeiicmeuamu

1) YMCHUEM HCIIOJIB30BATh HpI/IéMH JIOTHYCCKOI'0 MBIIJICHUA TIpH
OCBOCHMH 3HAHMI: PacCKpbIBaAThL CMBICIT XUMHUYCCKUX MOHATHUH
(BLII[CJ'IHTI) Hux XapaKTCPHBIC IIpHU3HAKH, YCTaHaBJIMBATb
B3aMMOCBA3LC APYI'UMU HOHSITI/IHMI/I), HCIIOJIBb30BaTh MMOHATUA OJIA
O6’L$ICHCHI/I$IOT,Z[6J'ILHLIX (I)aKTOB )51 HBHGHHﬁ; BBI6I/IpaTB OCHOBAaHUA
U KpPUTCPpUU [JIA KJ'IaCCI/I(bI/IKaLII/II/I XUMHWUYCCKHUX BCIICCTB U
XUMHNYCCKHUX peaKuHﬁ; YCTaHaBJIMBATh NMMPUYNHHO-CICACTBCHHBIC
CBiA3U MCKIY 00BbEKTaMU HU3y4dCHHA, CTPOUTH JIOTUYCCKUC
pacCykKACHUsA (I/IH,ZLYKTI/IBHLIC, ACAYKTHUBHBIC, 110  aHAJIOT I/II/I);



Jie7IaTh BBIBOJIBI M 3aKITIOUEHHUS;

2) yMEHUEM MPUMEHSTH B MPOLECCE MO3HAHUS CUMBOJIUYECKUE
(3HAKOBBIC) MOJICNH, HUCIIOJIb3YEMbIC B XMMUH, IMPEOOPa30BHIBATH
HIUPOKO MPUMEHSEMbIE B XHMHU MOJICJIbHBIC TPEICTABICHUS —
XUMHYECKUHA 3HAK (CHMBOJI 3JIEMEHTA), XMMHUUYecKas (opMmyia |
ypaBHEHHE  XHMHYECKOM  peakuuu — TpU  PEIICHUH
y4e0HO-IT0O3HABATENBHBIX 3a7a4d; C YY4ETOM OTHX MOJICIBHBIX
MPEACTABJICHUI BBISBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIE
MPU3HAKK HW3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHAYECKHX PEaKLuil;

Bazosvimu uccnedosamenvckumu oelicmeuamu

3) YMEHHEM  HCHOJb30BaTh IIOCTAaBJIICHHLIE BOIPOCHI B
KaueCTBEMHCTPYMEHTA MTO3HAHMSI, & TAKXKE B KAU€CTBE OCHOBBI IS
(GhOpMHpOBaHMSI  THIIOTE3bI TI0  TMPOBEPKE  MPABHIBLHOCTH
BBICKa3bIBAEMBIXCYIKICHUI;

4) mpuoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPTaHHM3AlUH U
NPOBE/ICHUIO YUYEHUUECKHX KCIIEPHUMEHTOB: yMEHHE HaOiI0aTh 3a
X0- JIOM TIpoliecca, CaMOCTOSTENBHO TPOTHO3UPOBATH €O
pe3ynbTaT, GopMyarpoBaTh 000OIICHUS U BHIBOABI IO pe3yIbTaTaM
NpPOBEAEHHOTO OIMBITA, HCCIEIOBAHMS, COCTaBIATH OTYET O
MIpO/JIeIaHHOH paboTe;

Pabomoit c ungpopmayuei

5) yMEHHEM BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HMH-
(hopmaImio pa3TMIHBIX BHIOB U (OPM MPEICTABICHNS, MTOTy4aeMyIo
U3 pasHbIX KCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsl — JIUTEpaTypa
XAUMHUYECKOTO  COJCPIKAHHS, CIpPABOYHbIC MOCOOHS, PECypChI
Wurepuera);

6) YMEHUEM MIPUMEHSTh Pa3IMYHbIE METO bl M 3aIIPOCHI ITPH TI0-
UcKe U oTOope HHPOpPMAIMM U COOTBETCTBYIOUIUX JAaHHBIX,
HEOOXOUMBIX IJIsl BBITIONIHEHUS Y4eOHBIX M TMO3HABATENIbHBIX
3a/la4 OMpeAeNEHHOro THIA; MPHOOpeTeHHe OmbITa B 00IacTU
WCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJaJicHUE KYIbTYpPOW AaKTUBHOTO WCIOJB30BaHUS Pa3TUYHBIX
MTOUCKOBBIX CUCTEM;

7) YMEHUEM HUCTIOh30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOM
U WCCIIEIOBATENbCKOW JEATENbHOCTH HMH(POPMAIUIO O BIHSHUU
MOPOMBIIINIEHHOCTH, CEIhCKOTO XO3SWCTBA M TpPAHCIOpTa Ha



COCTOSIHUEOKPYKAIOLIEH IPUPOIHON CPEbI;

Yuueepcanvnvimu xommynukamugnvimu deiicmeuamu

8) yMEHHEM 3a7aBaTh BONPOCH (B XOJa€ Juaigora W/uiu
JMCKYCCUM) IO CYIIECTBY OOCYKHTaeMOH TeMbl, (hopMyIupoBaTh
CBOM IIPE/IOKEHUSI OTHOCUTENIBHO BBIIOJIHEHUS IPELIOKEHHOM
3aj1a4u;

9) IpuUOOpPETEHNE OIBITA MPE3EHTALMH PE3YJILTATOB BBITOJHEHUS
XMUMHUUYECKOTO IKCTIIEpUMEHTa (J1a00paTOPHOTO OMbITA, Ja00OpaTOpHOI
PabOoTHI O UCCIIEJOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
M03HABaTEIbHON U UCCIIEA0BATENLCKOM EATENbHOCTH TPU PELIEHUN
BO3HHUKAIOMIMX MpoOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U
COTJIaCOBAaHUS  TMO3HWIHN  (OOCYXIeHus, OOMEH MHEHHUSIMU,
«MO3TOBBIC IITYPMBI» H JI.);

Yuueepcansnvimu pecynamusnvimu oeiicmeuamu

11) yMEHHEM CaMOCTOSATEIBLHO OIpP



8 KIIACC

1) packpviéamb CMBICII OCHOBHBIX XUMUYECKHUX IOHSITHIA:
aToOM, MOJIEKYJIa, XUMUYECKHM DJIEMEHT, IIPOCTOE BEILECTBO,
CIIO)KHOE BEUIECTBO, CMECh, BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas [JOJIsI XUMHYECKOIO 3JIEMEHTA,
MOJISIpHBIM ~ 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJIb,
ANMEKTPOOTPULATENBHOCTh, CTENEHb OKHCIEHHUs, XHUMHUYECKas
peakiusi, TerioBo 3(hdeKT peakuuu, KiacCupUKAIUS PEaAKIUi,
XMMHUYECKasl CBA3b, pACTBOP, MACCOBAsl 10JI BELECTBA B PACTBOPE;

2) uanrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
MOHATHH (cM . T . 1) U NPUMEHATh 3TH MOHATHS TPH OMHCAHUH
BEILIECTBU UX NPEBPALLECHNN;

3) ucnonvzo6amv XUMUYECKYI0 CHMBOJIMKY JJII COCTABJICHUS
(bopMyJ BelIeCTB M YpaBHEHUI XMMUUECKHUX PEaKIInii;

4) onpedensimb BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX
COCIUHEHUSIX; CTEMeHb OKUCIECHUS J3JIEMEHTOB B OHMHApHBIX
COCIMHEHUAX; MNPHUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAWHEHUH 1o QopMysaM; BHJ XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs! U HOHHAsI) B HEOPraHUYECKHUX COeTMHEHHUSX;

5) packpvieamsv cmblca  Tnepuoandeckoro 3akona J[. W.
MenzeneeBa:  JIeMOHCTPUPOBATh MOHMMAHHE  MEPUOAMYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT MX ITOJIOKCHHUS
B MIEPUOJMYECKON CHUCTEME; 3aKOHOB COXPAHEHHS MAcChl BEIIECTB,
MIOCTOSIHCTBAa COCTaBa, ATOMHO-MOJICKYJISIPHOTO YUYCHHS, 3aKOHa
ABoranpo; onuceléamev U XApaxKmepuz08amv TAOIHUHYIO
dbopMy TEpPHOIUYECKON CHCTEMBl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHSA «TJaBHas moArpynma (A-rpymnma)» u
«mobounass moxarpynna (b-rpynna)», wmanble U Ooibliue
MEePUOIBL;, COOmMHOCUMb OOO3HAUEHUsI, KOTOPbIE HMEITCS B
tabmuie «[lepuoauueckas cucteMa XMMUYECKUX 35ieMeHToB /1. U.
MeHnzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMM CTPOECHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsja sjpa, oOliee YHCIo
3JIEKTPOHOB ¥ PACTIPEAENICHUE UX IO HJIEKTPOHHBIM CIIOSM);

6) K1accuguyuposamo XUMUYECKHE AJIEMEHTHI;
HEOpPraHMYeCKUe BEIECTBa; XUMUYECKUE PeaKUuu (M0 YUCIy U
COCTaBy Y4YaCTBYIOUIMX B pPEAKIUH BEIIECTB, IO TEIUIOBOMY



dhdexry);

7) xapakmepuzoeams (Onucviéams) OOIIUE XUMHUYECKUE
CBOICTBa BELIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKJasi ONUCAHUE
npuMe- paMH  MOJICKYJSIPHBIX ypaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUXPEAKLHI;

8) npocHo3uposamv CBONCTBA BEILECTB B 3aBUCUMOCTH OT UX
KAueCTBEHHOTO COCTaBa; BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHX
npe- BpallleHUH B Pa3IMYHbIX YCIOBUSX;

9) eblyucaAMb OTHOCUTCIBHYIO MOJICKYISIDHYIO M MOJISIpHYIO
Macchl BEIIECTB; MACCOBYIO JIOII0 XMMHMUYECKOTO 3JIEMEHTa IO
(dopMynie COeIMHEHUs; MAacCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
MIPOBO-JUTH PACUYETHI TI0 YPABHEHUIO XUMHUYECKOHN PEaKINH;

10) npumenameo OCHOBHEIE onepanuu MBICIMTEIIBHON
NESTETPHOCTH — aHalW3 M CUHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEMATHU3alIUIO, KJ1accupuKaluio, BBISIBJICHUE
MPUYNHHO-CIICJICTBEHHBIX CBSA3€H — I WM3YUYCHHs] CBOWCTB
BEIIIECTB U XUMHUYECKUX PEAKIINI; €CTEeCTBEHHO-HAYYHBIC METO/IbI
no3HaHusi —  HaOJIOACHHE, U3MEPEHHEe, MOJEIUpPOBaHMUE,
IKCTIEPUMEHT (pEeaTTbHBIN U MBICIICHHBIN);

11) cnedosamsb MpaBUiiaM TOJIb30BAHUSA XUMUYECKOU MOCYI0M
u mabopaTopHBIM  O0OpYyJOBaHHWEM, a TaKKe IpaBUIaM
oOpallleHHsl C BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 10
BBITIOJIHEHUI01a00PATOPHBIX XUMUYECKUX OTIBITOB 10 MOJTYYESHUIO
1 cOOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOA),
MIPUTOTOBIICHUIO PAacTBOPOB C ONpeNeNEHHOIl MaccoBOM moneit
pacTBOpPEHHOTO  BelIeCTBa;  IUIAHUPOBAaTb U MPOBOJUTH
XMUMHYECKHUE OKCIEPHUMEHTHl IO PACIO3HABAHUIO PACTBOPOB
menoye M KUCIOT C TOMOLIbI0 HMHIUKATOPOB  (JIAaKMYC,
(henondranent, METHIOPAHIK U JIp.).

9 KJIACC

1) packpviéams CMblcl OCHOBHBIX XHMHMUYECKUX TOHSATHUH:
XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KaTUOH, AHHOH,
MPOCTOE  BEUIECTBO,  CIIO)KHOE  BELIECTBO,  BaJEHTHOCTb,
ANEKTPOOTPUIATENBHOCTb, CTENEHb OKUCIEHUS, XUMHUYeCKas
peaxiusi, XUMHUYeCcKasi CBS3b, TETNIOBOM IPQPEKT peakiiuu, MOJb,
MOJISIPHBI  00BEM, PACTBOP; DIIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS JIUCCOIMAILIUS, PEAKIUH HOHHOTO OOMeHa,



oOpaTtumble u HeoOpaTUMBbIE peakiuy,
OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakiuy, OKHCITUTEIIb,
BOCCTaHOBUTEJb, OKHCIEHHUE M BOCCTAHOBJIEHHE, AJJIOTPOIIMS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, HWOHHAs,
MeTalyIn4yecKasl),  KpUCTaJJIM4ecKas  pemérka,  KOppo3us
METaJJIOB, CIUIABbI; CKOPOCTb XMMHUYECKON PEaKIMH, MPEEeIbHO
nomyctuMas koHuentpanus (I111K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
NOHATUH (cM. MM.1) ¥ NPUMEHATH 3TH MHOHATUS TIPH OMUCAHUU
BEILECTBH UX NPEBPALLECHNUN;

3) ucnonvzoeams XUMUYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS
(bopMyJ BeLIECTB ¥ YPAaBHEHUI XUMUUECKHUX PEaKIIUii;

4) onpedensimv ~ BAJEHTHOCTb U  CTENEHb  OKUCICHUS
XMUMHUYECKHUX JIIEMEHTOB B COEIMHEHHSX Pa3JIUYHOTO COCTaBa,
MIPUHA/IIEKHOCTD BEIIECTB K OMNpeNeNEHHOMY KJIacCy COEIUHEHUM
no QgopmyiaMm; BHA XUMHYECKOW CBS3M (KOBaJIeHTHasl, WOHHas,
MeTaJJIn4yecKasi) B HEOPraHMUECKUX COSAUHEHUSIX; 3apsijl HOHA I10
XUMHUYECKON (opmyre; xapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKNX COCIUHEHUH, TUI KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOT'O BELIECTBA;

5) packpvleams cmvicl Tiepuoauyeckoro 3akona [, U.
MeHeneeBa U I€MOHCTPUPOBATH €T0 MIOHUMAHHE: ONUCHLIBAMb U
xapaxkmepuzoeams TaOANUHYIO GOPMY MEPHUOTUUECKON CUCTEMBI
XUMUYECKUX  DJIEMEHTOB:  pa3auyarb [MOHATHUS  «TJIaBHas
noarpymnma (A-rpynmna)» u «nobouHas moarpynmna (b-pymma)y,
Majble M OOJbIIME TMEepPUOMbl; CcoomHocums OO0O3HAUCHUS,
KOTOpbIE MMEIOTCS B MEPUOJUYECKON TabNmuIe, C YUCIOBBIMU
XapaKTEePUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sApa, 001IEEHYHCIIO IEKTPOHOB U paclpe/iesieHre
WX T10 3JIEKTPOHHBIM CJIOSM);00bACHAMb 00IINE 3aKOHOMEPHOCTH
B U3MEHEHHMU CBOMICTB JJIEMEHTOB U MX COCAMHEHHMH B IIpeAenax
MajbIX INEPUOAOB M TIJIABHBIX IMOATPYHII € YYETOM CTPOEHHS MX
aTOMOB;

6) knaccuguyuposams XMUMHYECKHE AJIEMEHTHI;
HEOpPraHMYECKHUE BELIECTBA; XMMUYECKHE peakuuu (1Mo 4HuCIy U
COCTaBy YYacCTBYIOIIMX B PEAKIHUM BEUIECTB, IO TEIJIOBOMY
3pQexTy, MO0 H3MEHEHUIO CTENeHeH OKUCIEHHUS XHUMHYECKHX
HIIEMEHTOB);



7) xXapakxmepuzoeams (onucviéams) OOIIME XUMHYECKHUE CBOMCTBA BEILECTB pa3JIMUHbIX KIIACCOB,
HOATBEPKIAs ONMUCAHUE IPHME- PAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMH COOTBETCTBYIOLIMX XHUMHUYECKHX
peakuui;

8) cocmaensams YpaBHEHHS JIIEKTPOJUTUYECKOW AMCCOLMAIMM KUCJIOT, LIEJIOYed W COJeH; MOJHbIE U
COKpalIEHHBIC YPAaBHEHHUS peaKkLMii HOHHOTO OOMEHa; ypaBHEHHUs PEaKLUH, TOATBEPKIAIOIIUX CYIIECTBOBAHIE
T€HETHYECKOW CBA3M MEX/Y BEILIECTBAMM Pa3INYHbIX KJIacCOB;

9) packpvieams CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKUUN IOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca STUXPEAKIINA;

10) npoeHo3zuposams CBOICTBA BEUIECTB B 3aBUCHUMOCTU OT MX CTPOEHMS; BO3MOYKHOCTU IMPOTEKaHUS
XUMHMUYECKUX IPEBPALICHUIB Pa3IMYHBIX YCIOBUSIX;

11) ebiyucaams OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XHMHUYECKOTO 3JIeMeHTa 10 (hop- MyJie COEIMHEHHsI; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOpE; MPOBOHTH
pacy€Thl 0 ypaBHEHUIO XUMUUECKOH peaKiuy;

12) cneoosams TpaBWJIaM TOJIb30BAaHUS XUMHYECKOM MOCYIOM U J1abopaTOpHBIM OOOpyIOBaHUEM, a
TaKKe MpaBWjiaM oOOpalleHusl C BEIIeCTBAMH B COOTBETCTBHUM C WHCTPYKUHSMH IO BBIMOJHEHUIO
a0OpaTOPHBIX XHUMHUYECKUX OMBITOB MO TOJYYEHUIO W COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHaka M
VTJIEKUCIIOTO Ta3a);

13) nposooums peaxkiuu, NOJITBEPKIAIOIINEe KaYECTBEHHBIN CO- CTaB Pa3IMYHBIX BEIIECTB: PACIO3HABAThH
ONBITHBIM TyTEM XJIOpHUA- OpOMHI-, HOJIUA-, KapOoHaT-, ¢ocdar-, CHIMKaT-, Cylb(aT-, THAPOKCUI-UOHBI,
KaTHOHBl AMMOHUSI U MOHBl M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAX HEOPTraHMYECKUX
BEIIECTB,;

14) npumensims OCHOBHBIE OIEPALlMM MBICIUTEIBHOU JEATEIbHOCTH — aHAJIW3 M CUHTE3, CPaBHEHHE,
00001IeHne, CHUCTEMATU3AINIO, BBISIBJICHUE MPUUYMHHO-CICICTBEHHBIX CBS3€HM — JJI1 M3YYEHHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIIHMii; €CTECTBEHHO-HAyYHBIC METO/IbI TIO3HAHUS — HAOJ0/IeHNe, U3MEPEHHE,

MOJENUPOBAHNE, FKCIIEPUMEHT (peabHbIi U MBICIICHHBIH).

COIEP)KAHUE YYEBHOI'O ITPEIMETA «XUMHUSA»IIO I'OJAM U3YUYEHUA
8 KJIACC

HepBOHa‘l AJIbHbI¢ XUMHYECKHUEC NMOHATHUS

[Ipenmer xumuu. Ponp XxumuM B KU3HU 4YenoBeka. Tema u BemecTBa. dusznyeckue CBOWCTBA BELIECTB.
ArperatHoe coctosiHue BemiecTB. [IoHATHE 0 MeTOmax MO3HAHMSA B XUMHUH. XUMHSA B CHCTeME Hayk . UuCThbIe
BermecTBa 1 cMecH . CriocoObl pa3ieieHust CMECei .

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIeMEHThI. CUMBOJIBI XMMHUYECKUX JIEMEHTOB. [IpOCThIe U CIIOXKHBIC
BEIIECTBAa. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuaeckas Gopmyina. BaqeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIICCTB.
OtHocurenbHasiaToMHas Macca. OTHOCHTENIbHAS MOJIEKYJISIpHas Macca. MaccoBas 0/ XUMHUUECKOTO AIIEMEHTA B
COEIMHEHHUH.

@usnvecKkue W XUMHYCCKHE SBICHHSA. XHUMHUUYECKas peakinus ue€ TPU3HAKK. 3aKOH COXPAHEHHS MAacChl
BellecTB. XuMHUYecKHe ypaBHeHus. Kiaccudukaims XUMHUYECKHX peakluil (COeAMHEHHS, Ppa3JOKEeHUs,
3aMEILEHHUS ).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYIOM, ¢ mpaBiiIaMu padOThI B 1a0OpaToOpuu H
npuéMaMu oOpalleHuss ¢ JabopaTopHbIM O00OPYAOBaHHMEM; H3y4eHHE M ONHCaHue (PU3MYECKUX CBONCTB
0o0pa3Il0oB HEOPraHMYeCKHX BEIIeCTB; HaOmofeHHe ¢u3ndeckux (IJIaBlI€HHWE BOCKA, TasHUE JIbJa,
pacThpaHue caxapaB CTYIKe, KHTIEHUE U KOHJCHCAIMs BOJIbI) U XUMUYECKHUX (TOPEHHE CBEUH, TPOKATUBAHIE
METHOW MpPOBOJIOKH, B3aMMOJAEHCTBHE MeNla C KHCIOTOH) SBICHUI, HAOMIOJCHWE M ONUCAHHE MPU3HAKOB
NPOTEKAHUSI XUMUYECKHX PEeakIuil (pa3iokKeHHe caxapa, B3auMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapusi, pasznoxkenue ruapokcuaa meau (1) mpu HarpeBaHumM, B3auMOJEHCTBHE Kele3a C PAacTBOPOM COJU
meau(Il)); u3ydenne cnocoOoOB pasziencHusi cMecei (C TOMOIIbI0 MarHuTa, (PUILTPOBAaHUE, BHIIAPHBAHUE,
TUCTUIUTSIIMS, XpoMaTo- Tpadusi), MPOBEICHHE OYNCTKU IIOBApPEHHOUN CONW; HAONIOJEHHWE W OMHCaHHe
pe3yJabTaTOB MPOBEACHUS OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacChl; CO3JJaHUE MOJENEH MOJIEKYI
(IapocTepKHEBBIX) .



BakHeiimue npeacTaBuTe M HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoy — anemeHt unpocroe BeuectBo. Haxoxaenue kuciaopona
B IpHUpoje, (QU3MUYECKHe M XUMHUYECKue CBoOWcTBa (peakuuu ropenus). Oxcuzabl. [lpumeneHme Kuciopoa.
Cnoco0Obl moyuyeHus KUCIopoAa B JIaOOpaTOpHH M MPOMBIIUICHHOCTH. KpyroBopoT Kuciopoja B HPHpPOJE.
O30H — annoTponHas MOAU(pHKAIUS KUCIOPO/a.

TernnoBoit 3>¢ddexr xuMuyeckor peaknuu, TEPMOXMMHUYECKHE YpPaBHEHHS, 3K30- M HSHIOTEPMUYECKUE
peaknuu. TOIUTMBO: yroib W MeTaH. 3arps3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO 3ddexra, pazpyuieHue
030HOBOTO CJIOA .

Bonopon — anemeHTt u mpocrtoe BemecTBo. Haxoxxienne Bojopoaa B mpupoje, GU3HYECKue U XUMUYECKUE
CBOWCTBA, IPUMEHEHHE, CTI0CO0bI oydeHust. COCTaB KHCIIOT U COJEH .

KommuectBo BemectBa. Monb. MomsipHast Macca. 3akoH ABoraapo. MonsipHblii 006éM Ta3oB. Pacduérsl mo
XUMHYECKUM YPABHEHUSM.

@usnueckue cBolicTBa BoAbl. Boma kak pactBoputens. PactBopel. HachlieHHble M HEHACHIICHHBIE

pactBopsl. Pacmeopumocms eewjecme 6 6ode.l MaccoBas mons BemecTBa B pacTBOpe. XHMHUECKHE
cBoiictBa Bojbl. CocTaB OCHOBaHWH. Ponb pacTBOpoB B HpUpOJE U B XKHU3HU yeroBeka. KpyroBopoT Bojbl B
npupo/e. 3arpsi3HEHUENPUPOAHBIX BOJI. OXpaHa M OUHUCTKA NPUPOHBIX BOJ.

Knaccudukanust Heopranumueckux coenuneHuit. Oxcuapl. Kiaccudukanus OKCHIIOB: CoJie0Opa3yromue
(ocHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIE) U HecosneoOpasyronme. Homenknarypa okcuaoB (MEXAyHapoaHas U
TpuBHanbHas). PU3nUecKre U XUMUYECKUE CBOIcTBa OKcHI0B. [lomydeHnue.

OcHoBanus. Knaccudukanus ocHoBaHMIN: MENOYM U HEPACTBOPUMbIE OCHOBaHMS. HoMeHkaTypa ocHOBaHUI
(MexxayHapoHas ¥ TpuBHanbHas ). Gusnyeckue n XMMUYeckre cBoMcTBa ocHoBaHuM. [loyueHne ocHOBaHMH.

Kucnotsl. Knaccugukamus xucnor. Homenknatypa Kuciot (MexIyHapoaHas U TpuBHaibHas). dusndeckue u
XUMHYECKHe CBOMcTBa KUCIOT. Pan aktuBHOCTH MeTaiuioB H. H. beketosa. [losryaenue Kucior.

Comu. Homenknatypa coneit (MexayHapoaHas U TpuBUaibHast). OU3ndeckue U XUMHYECKHE CBOMCTBA COJICH.
CrnocoOpbl TTOJTyueHHs COJICH.

I'enernueckas cBs3b MEXKAY KJIaccaMU HEOPTaHMYECKUX COCAMHEHUN.

XUMHUYECKUN SKCIEPUMEHT: KayeCTBEHHOE ONpeJeNIeHHe COJEp)KaHus KHCIOpOJa B BO3IyXe; MOJIydYECHHE,
coOupaHue, paclo3HaBaHWE M H3yYEHHE CBOWCTB KHCIOPOAA; HAONIOAEHHE B3aHMOJCUCTBUS BEILECTB C
KUCJIOPOJIOM M YCIIOBHSI BO3HHKHOBEHHS M TIPEKpalleHus ropeHus (moskapa); 03HaKOMJIEHHE C oOpasuamMu
OKCHJIOB M OINMCAaHUE MX CBOMCTB; MOJyue€HHUE, COOMpaHUe, paclio3HABaHUE U M3YyUEHHE CBOMICTB BOJIOpOJA
(ropenue); B3aumojeicTBue Bogopoaa ¢ okcuaoM Menu(Il) (Bo3MOXXKHO HCHONIB30BaHHE BHICOMATEPHAJIOB),
HaOJro/IeHre 00pa3LioB BEIECTB KOJIMUECTBOM 1 MOJIb; MCCIIeJ0BAaHNEOCOOEHHOCTEH PACTBOPEHHUSI BEILIECTB C
Pa3IMYHON PaCTBOPUMOCTHIO; MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHON MacCOBOW H0JIeH pacTBOPEHHOTO
BEI[ECTBA; B3aUMOJEHCTBHE BOJABI C MeTaulaMH (HATpUEM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIOB); OINpeAeICHIUE PACTBOPOB KHUCIOT M IIEJI0YeH ¢ MOMOIIbIO MHIUKATOPOB; MCCIIEI0BaHNE
00pa3ioB HEOPraHUMYECKUX BEUIECTB Pa3- IMYHBIX KJIACCOB; HAOIIOJCHIE U3MEHEHUS OKPACKU MHIUKATOPOB B
pacTBopax KUCIOT U IIeNloueit; n3yueHue B3aumoaencTeus okcu-1a meau(ll) ¢ pactBopom cepHOil KUCHOTHI,
KHUCITIOT ¢ METaJUIaMH, PeaKkIuil HeUTpaau3alyy; MoJy4eHrne HepacTBOPUMBIX OCHOBAHHMN, BBITECHEHUE OJTHOTO
MeTajlla APYruM U3 pacTBOpa COJIM; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7ad 1Mo TeMe «BaxHeimme kiaccel
HEOPraHUYECKUX COCJIMHEHUID.

Ilepuoanyecknii 3aK0H U MepuoUYecKas cucTeMa xumuyeckux diemento JI. M. Menneneena.
Crpoenue aTomMo0B.
Xumuveckas cBf3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIHH

[lepBble MOMBITKH KIacCUPUKAIMUM XUMHYECKUX 3JIeMEHTOB. [loHsATHE O rpynmax CXOJHBIX 3JE€MEHTOB
(IenoyHbIe U MIETOYHO3EMENbHbIE METAJIbl, TaJlOT€Hbl, HHEPTHBIE Ta3bl. JJIEMEHTHI, KOTOpble 00pa3yroT
am(poTepHbIE OKCHIIBI U TUIPOKCHIBL.

[Tepuonnueckuii 3axoH. [lepuoanueckas cuctema xumuueckuxsnementoB /. M. MenneneeBa. Bupr Tabnuiist
«Ilepuognueckas cucrema xuMuueckux aemeHtoB [ . I . MenpeneeBa» . Ilepuonsl u rpynmsl . Puznueckuii
CMBICJI TOPSAKOBOIO HOMEPA, HOMEPOB IEPH- 014 U TPYIIIIBI DJIEMEHTA .

Ctpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE MEKTPOHHBIX 000T0YEK aTOMOB
nepBbiX 20 XMMUYECKUX 3JIEMEHTOB nepuoandeckoit cucremsl Jl. . Menneneesa. XapakTepucTuka XMMUUECKOTO
2JIEMEHTA 10 €r0 MOJIOKEHUIO B iepuoguueckoit cucreme /1. 1. Menneneena.



3aKOHOMEPHOCTH M3MEHEHHS pajdyca aTrOMOB XMMHMYECKMX 3J€- MEHTOB, METAJUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB IO IpyIIaM U NEpuoAaM. 3HAu€HHE MEPUOJMYECKOr0 3aKOHA M IMEPHOAUYECKOH
CUCTEMBl XUMHUYECKHUX DJIEMEHTOB U1 PAa3BUTUA Hayku WM npaktu ku . J[ . M1 . MenneneeB — yuéHblii U
TPaKIAAHNH .

DIIeKTPOOTPULIATEIBHOCT XUMUUECKHUX IEMEHTOB. XHUMMYE- CKasi CBA3b (MOHHAs, KOBAJEHTHAs IMOJSpHAs U
KOBaJIGHTHasl Hemo- JisgpHasi). CrteneHp okucieHus. OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHUCIICHUSI U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI 3KCHEPUMEHT: M3y4deHHE OOpa3loB BEIIECTB METal- JOB U HEMETAJJIOB; B3aUMOJCHCTBUE
TUAPOKCHUIA IIUHKA C PACTBOPAMM KHCIOT U ILIEJIOYEH; MPOBEICHHUE OMNBITOB, MIUIFOCTPUPYIOLIUX IPUMEDPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM (TOPEHUE, PEAKIIUU PA3JI0KEHNUS, COEJUHEHUS).

Me:knpeIMeTHBIE CBS3H

Peanuzanusi MeXIpeIMETHBIX CBs3€d MpU M3YyYEHUM XMMHHM B 8 Kilacce OCYIIECTBISIETCS 4Yepes
HUCIIOJIB30BAHUEC KaK O6HII/IX CCTCCTBCHHO-HAYyYHBIX HOHS[TPIﬁ, TaK H HOHHTHﬁ, SABJIAOIINXCA CUCTEMHBIMU HJIs1
OT/ICNIbHBIX TPESIMETOB €CTECTBEHHO-HAYYHOTO UK.

OOmue ecTeCTBEHHO-HAYYHbIC TMOHATHA: HAY4YHbIM (DakT, THIOTe3a, TEOpHUs, 3aKOH, aHAIW3, CHUHTE3,
KJIaCCU(UKAIUs, TEePUOTUIHOCTh, HAOIIOJCHHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE, HW3MEPECHHE, MOJICIb,
SIBJICHHE.

®dusnka: MaTepus, aroMm, JJIEKTPOH, NMPOTOH, HEHTPOH, HWOH, HM30TOIN, PATUOAKTHBHOCTH, MOJICKYIIA,
AIIEKTPUYECKHA 3apsi, BEHIECTBO, TeNO, O0BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, Ta3, (u3uyeckue
BEJIMYMHBI, EUHULIBI U3BMEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocuntes, npixanue, 6uocdepa.

['eorpadmst: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOTIAEMbIE, TOTTMBO, BOTHBIC

pecypcehl .

9 KJIACC

BemecTBo u xuMHYecKas peakuusa

[lepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux snemeHntoB J[. WM. MengeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKHX 3JIE€MEHTOB TMEPBBIX TPEX IEPHUONIOB, Kalus,
KaJIBIIMS ¥ UX COCTUHEHUN B COOTBETCTBUH C TMTOJI0OKEHHEM 3JIEMEHTOB B IIEPHOANIECKON CHCTEME M CTPOCHUEM
ux aromMoB. CTpOCHHE BEIECTBA: BHJBl XMMHUYECKOW CBS3HM. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHCUMOCTb
CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMIECKOU PEIIETKU U BUJIA XUMHUYECKOHN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEHIECTB (MEXIyHApogHas ©  TpHUBUAIbHAA).
XVMHYECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K PA3jIMYHBIM KJacCaM HEOPraHUYeCKHX CO CAWHEHUH,
TeHETUYECKas CBSA3b HEOPTaHMUECKHUX BEIIECTB.

Knaccudukanus XMMUYECKUX PEaKIUid 10 pa3jIudHbIM MPU3HAKaM (10 YHMCITy W COCTaBy YYacTBYIOIIUX B
pEaKIMU BEUIECTB, MO TEIJIOBOMY P EKTY, 0 U3MEHEHUIO CTETIEHEH OKUCICHHSI XUMUYECKUX IEMEHTOB, 10
00paTUMOCTH, TI0 YUACTHUIO KaTaau3aTopa). DK30- U SHAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUIECKHE YPABHEHUS.

[TonsiTHE O CKOPOCTH XMMHUYECKOH peakiuu. [loHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIUAX.
[ToHsiTHE 0 TOMOTEHHBIX U TE€TEPOTSHHBIX peaknusX. [lonamue o xumuueckom pasrnosecuu. Paxkmopeol,
GausAIouuUe Ha CKopocmos xuMuquKozZ peaxkyuu u noJjlodHCeHUue XuMu4veCcKkoco paeHo6eCusl.

Mexanuszm OKHCJINTEIHLHO-BOCCTAHOBUTEILHBIX peakmuit (27IeKTPOHHBIN OaaHc
OKHCITUTENFHO-BOCCTAHOBUTEILHOM PEAKIINN).

Teopust HNEKTPOTUTUUECKON JUCCOLMALUU. DIEKTPOIUTH U HEANEKTPOIUThl. KaTHoHbl, aHHOHBL. MexaHu3m
JMCCOIIMAIIMK BEIIECTB C PA3MMYHBIMU BUAAMH XUMHYecKol cBs3u. CremeHp Aucconuanuu. CUlbHbIe U c1adble
AIIEKTPOJTUTBI.

Peakimu moHHOTrO OOMEHa. YCIOBUS MpPOTEKaHUS PEaKlUii MOHHOTO OOMEHa, MOJHBIE M COKpaIIEHHBIC
WOHHBbIE ypaBHeHHsS peakiumil. CBoilcTBa KHCIOT, OCHOBAaHMN ¥ colleil B CBeTe TMpeICTaBIeHU 00
ANMEKTPONUTHIECKOH Juccormanyy. KauecTBeHHbIE peakiiy Ha HOHBI . [[onsamue o eudponuse coell .

XUMUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJIENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METaJUIOB W HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpHIa HATpus);
UCCIIEI0OBAaHNE 3aBHCUMOCTH CKOPOCTM XHMHUYECKOW peakluud OT BO3ACHCTBHSA pa3iIWYHBIX (aKTOPOB;



UCCIIE0BAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA TUCCOLMALMU KHUCIIOT, IEJOYEd U coiel
(BO3MOXHO HCIOJIb30BAHUE BUJEOMATEPUAIIOB); IPO- BEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS peaKuii HOHHOTO oOMeHa (0Opa3oBaHUe OcajKa, BbIICICHUE Ta3a,00pa30BaHNe BOJIBI); OTBITOB,
WUTIOCTPUPYIOIUX IPUMEPBI OKUCIIU- TEJIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN (TOPEHHUE, PEAKLIUN PA3JI0KEHUS,
COEJIMHEHHUS); pacllO3HaBaHHE HEOPraHWYECKHUX BELIECTB C IIOMOILIBIO KAYECTBEHHBIX PEAKLUil Ha HOHBI;
pelIeHNEe FKCIIEPUMEHTANIBHBIX 337124 .

HeMeTanabl U HX coeIMHEHHS

OOmrast xapakTepuctika ranoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIC CTENCHH OKHCIICHUSL.
Crpoenre u (pusmueckue CBOMCTBA MPOCTBIX BEIIECTB — TAJOTCHOB. XWMHYECKHE CBOWCTBA HA IPHMEpE
xjiopa (B3auUMOJEHCTBUE C MeTaUlaMH, HeMeTaUlaMM, Ienodamu). XiopoBojgopoxa. ConsHas KHCIOTa,
XUMHMYECKUE CBOWCTBA, MOJy4YeHHE, IpUMeHeHue. JleficTBUE XJIopa U XJIOPOBOAOPOJAa Ha OPraHU3M 4YeJIOBEKa.
Baxneiimue XJIOpUIbl U UX HAXOKICHUEB MPUPOJIE .

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTE€PHBIE CTETECHH
OKHUCIICHUSL.

Crtpoenue u pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOITHbIE MOIU(UKAIIN
KHCJIOpOJIa U cepbl. XUMUUECKHE CBOUCTBA cepbl. CepoBOAOPOI, CTpOCHUE, (PU3NUECKUE U XUMUIECKUE CBOMCTRA.
Oxcuppl cepbl Kak MpeCTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3MIECKUE U XUMUYECKHUE CBOMCTBA
(oOmue Kak MpeacTaBUTENS Kiacca KUCIOT U crenupuieckre). XUMUUYECKUEe PEaKIUH, JISKAIIUE B OCHOBE
MPOMBINUIEHHOTO Croco0a TMomyueHus cepHOM KUCTOTHL. [IpuMenenue. Conu CepHON KUCIOTHI, KaueCTBEHHAS
peaknusi Ha cynbhaT-uoH. HaxoxmeHue cepbl W €€ COCITUHEHWH B MPHUPOAE . XHMHUYECKOE 3arps3HEHHE
OKPY’KAIOIIIEeH Cpebl COCTMHEHUSIMH Cephl (KUCIOTHBIC JOXK/IH, 3arps3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI
€T0 TMPEIOTBPAIIICHUS .

OOmrass xapakTepucTuka dyeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHBIC CTETCHH
OKHUCIICHUSL.

A30T, pacmpocTpaHeHue B Mpupoje, (pu3nueckue U XUMUYeckue cBoiicTBa. KpyroBopot a3oTra B mpupoje .
AmMuak, ero ¢pu3ndecKuen XuMUIeCKUe CBOMCTBA, NolyueHue U npuMeneHne. Comu aMMOHHUS, UX QU3NYecKue u
XUMHYECKUE CBOWCTBA, mpuMmeHeHue. KauecTBeHHas peakuuss Ha HMOHbI aMMOHHSA. A30THAas KHCIOTa, €&
nojy4eHue, GU3NIecKue U XUMUIECKHE CBOMCTBA (00IIME KaK MPEeACTaBUTENS Ki1acca KUCIOT U CriennupruuecKue.
Hcnons30BaHMe HUTPATOB U COJICH aMMOHHS B Kau€CTBE MUHEPAIBHBIX yI00peHHH. XUMHUYECKOE 3arps3HEHNE
OKpY’Karolllel Cpelibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE I0%K]U, 3arpsI3HEHNE BO3AyXa, IOUBbI U BOJOEMOB).

®ocdop, ammorpornHsie Mogudukanuu Gocdopa, pusndeckue 1 xumudeckue cBoiictBa. Okcua dochopa(V) u
dbocdopnas kucnora, Guznyeckue U XUMUIECKUE CBOWCTBA, MoiyueHue. Mcrnonp3zoBanue ¢ocdartoB B KauecTBe
MHHEpaIbHbIX yI00PEHUI.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHbIE CTEHECHH
OKHUCIICHUS .

VYrnepon, aanoTpornHeie MOAUGHKAIMY, pacOpoCTpaHeHHEe B NpHpoAe, PU3NYECKHe U XUMUYECKHE CBOMCTBA.
Ancop6uusi. KpyroBopoT yraepoaa B mpupoje. Okcunsl yriepona, ux (u3udeckue U XMMHUYECKUE CBOICTBA,
JIeCTBHE HA KUBbIE OPraHU3MBbI, MTOJIY4YCHUE U IPUMEHEHHE. JKOJIOTUUECKHE TPOOIEMbI, CBI3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa riio6anbHOTO0 MOTEIUICHUS KIIMMaTa; MapHUKOBBINA dddekT. YrompHas kuciora u eé
conmu, uX (GHU3MYECKHe M XHMHUUYECKHE CBOICTBA, MOJyuYeHHE M TNpUMeHeHue. KadecTBeHHas peakiys Ha
kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEHIMHE, TIPOMBIIUICHHOCTH H CEIbCKOM XO03SHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBaX KakK O COCIUHEHUSX yriepojaa (MeTaH, JTaH,
STHJIEH, alleTUJICH, 3TaHOJ, TIIUIIEPUH, YKCYCHAasl KUCI0Ta). Mx cocmasé u xumudeckoe cmpoerue. [lonstue
0 OHMOJIOTHYECKH Ba)XHBIX BEIIECTBAX: XXKUpaX, OelKax, yriieBOAaX — M WX POJM B KM3HH YEIOBEKa.
MamepuanbroeeOuHCmME0 OpeaHUyecKux U HeopeaHuyecKux COeOUHeHUll.

Kpemuuii, ero ¢usuueckue ¥ XUMHYECKHE CBOWCTBA, TMONy4YeHHe W mpumeHeHue. CoenHEHHs KPEeMHHUS B
npupoze. O6mue npecraBnenus 06 okcuae kpeMuusa(IV) u kpemHueBoit kucnote. CUTUKATHI, UX HUCHOJIB30BaHNUE
B OBITY, MEUIINHE, IPOMBIIUICHHOCTH. BaosicHetiuiue cmpoumenbHble Mamepuaibl: KepamuxKda, Cmekio,
yemeum, Oemon, owcenezobemon. Ilpobremvr 6e30nacHo20  UCNONBL30GAHUSL CIPOUMETbHBIX
Mamepuanos 8 N08CeOHe8HOU HCUHU.

XUMHUYECKUH HKCIEPUMEHT: U3Y4YeHHE O0pa3IlOB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI;
MpPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha XJIOPHUI-MOHBI M HAOIIOJCHHE MPHU3HAKOB MX MPOTEKAHUS, OMBITHI,



oTpakaromue (GHU3MUECKHe M XMMHUYECKHE CBOICTBA TaJlOTEHOB M HUX COEJUHEHUH (BO3MOXHO
UCIIOJIb30BAHUE BUEOMATEPUANIOB); O3HAKOMJIEHHE € 00paslaMy XJIOPUAOB (TalIOr€HUIOB); O3HAKOMIICHHE C
oOpa3uaMu cepbl U e COSAMHEHUAMU (BO3- MOXKHO HCIIOJIb30BAaHUE BHUICOMAaTEpPHAIIOB); HAOIIOAEHUE Ipolecca
00yTrIMBaHUs caxapa 1oJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI; U3y4EHHE XUMUYECKUX CBOWMCTB
pa30aBICHHON CEpPHOM KHCIIOTHI, MPOBEJICHHE KAuyeCTBEHHOH peakiuu Ha cyabparT-uoH | HAOII0AeHUE
NpU3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHHE C (PHU3UUECKUMH CBOMCTBaMH a30Ta, Gochopa U X COCAUHEHHH
(BO3MO>KHO HCIIOJIb30BaHNE BHUACOMATEPHUANIOB), 00pa3amMu a30THBIX M (OCHOPHBIX yIOOpEHUIt; MOITydeHHE,
coOMpaHue, pacro3HaBaHWE M HM3YYEHHE CBOWCTB aMMHAKa; NPOBEJCHHE KAUECTBEHHBIX PEAKIMH HAa HOH
aMMOHMSI U Qocar-uOH M H3ydeHUE NPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBUE KOHIEHTPUPOBAHHON
a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO HCIOJNB30BAaHME BHMACOMATEPUAIOB); U3Y4EHHE MOJEIel
KPUCTAJUINYECKUX PEMETOK anmasa, rpadura, QymiepeHa; O3HAKOMIICHHE C IIPOLECCOM aacopOmuu
pPacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM INPOTHBOra3a; IOJydyeHHE, COOMpaHHUE,
pacro3HaBaHUE U U3Y4YEHHE CBOMCTB YTJIEKHCIIOTO Ia3a; MPOBEJCHHE KaueCTBEHHBIX peaklUi Ha KapOOHaT- 1
CHJIMKAaT-HOHBl UM U3yYEHUE MPHU3HAKOB HX NPOTEKAaHUS; O3HAKOMJIEHHE C MPOJIYKIMEeH CHIMKATHOU
MIPOMBIIIJIEHHOCTH; PpEUIeHHEe HKCIEPUMEHTalIbHBIX 3a7ady Mo Teme «BaxHelilne HeMeTaibl M X
COEJIUHEHMSD.

MeTa/Libl M UX COeJHHEHHS

OO0miast xapakTepucTUKa XHUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAHUM WX TMIOJOXKEHHUS B
MEepUOINYECKOIN cucTeMe XuMmmuieckux nemMenToB J[. . MenaeneeBa u ctpoenust atoMoB. CTpoeHNE METAIIOB.
Merammueckasi CBA3b U METAIUIMYECKAs KPUCTAJUIMYECKAs PEMIETKA. DNEKTPOXUMHUUECKUN PSII HANPSKEHUN
MeTasioB. Ousndeckue  XUMHYECKHUE CBOMCTBA MeTa/uioB. OOmme crnocoOsl momydeHus: MeTayuioB. [lonsTue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIOCOOBI 3alMTHI UX OT KOopposuu. CIuaBbl (CTasb, YyTYH, JIOPATIOMUHUH,
OpoH3a) 1 UX MPUMEHEHHE B OBITY U POMBIIIIEHHOCTH.

[IlerouHbIE METAIIIBL: TIOJIOKEHUE B MEPUOJUYECKON cucTeMe XUMHUYeckux aneMeHToB [I. M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxXOXXJCHHE B Tpupoje. Puznveckne W XUMHUYECKHE CBOMCTBA (HAa TpUMEpE HATPHS U
kaiust). OKCUIIBI M THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne meI0YHbIX METaIOB M UX COSTUHECHUH.

[IlennouHO3eMENbHBIE METAIBl MAarHUil M KaJblMW: TOJIOKEHHE B MEPUOTUYECKON CUCTEME XUMHUUYECKUX
aneMeHToB J[. . MenzeneeBa; CTpoeHHE MX aTOMOB; HAaXOXXICHUWE B mMpupoje. PU3MUECKHE U XUMHUYECKUE
CBOMCTBA MarHusi M Kanblus. Baxkueilmme coenHeHUS KaIblusl (OKCHJI, TUAPOKCHUII, conn). JKECTKOCTh BOJIBI U
CTIOCOOBI €€ yCTpaHEHHSI.

AJNIOMMHUH: TIOJNIOKEHUE B MEPUOAMYECKONW cUCTeMe XuMuueckux snemeHtoB Jl. M. MenneneeBa; cTpoeHue
aToma; HaxoKaeHue Brpupozae. Ou3nveckue U XUMHUUECKUE CBOWCTBA amfOMUHMA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THIPOKCHUJIA ATTIOMUHHMS.

XKeneso: nonoxeHue B MepUOAMYECKON cUCTeME XUMUYECKUX 31eMeHToB [l. . Menzeneesa; ctpoeHue aroma;
HaxOoXieHHue B mpupojie. Pusznueckre U XMMUIECKUE CBOMCTBA kene3a. OKcubl, TUAPOKcuabiu conu xene3a(ll) n
xene3a(Ill), ux cocras, CBOMCTBA M TOTYYCHHE.

XUMHYECKUH KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB M CIIABOB, UX (DU3NYECKUMH CBOMCTBAMU;
U3y4YeHHE pPe3yNbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONBb30BAHUE BHIECOMATEPUANIOB), 0COOEHHOCTEMH
B3aMMOJICHCTBUS OKCHJIa KaJbIMs M HATPUS C BOJAOW (BO3MOJKHO HCIOJIb30BAaHUE BHJICOMATEPHAIIOB);
HCCIIEI0BaHNE CBOMCTB XKECTKOM BOJIBI; TIPOLIECCca TOPEHUS JKesle3a B KUCIO- pojie (BO3MOYKHO HCIIOIb30BAHHE
BHJICOMATEpHAJIOB); IPU3HAKOB INIPOTEKAHWS KAYECTBCHHBIX PEAKIMA HAa HOHBI (MarHus, Kajblus,
anmroMuHus, mHKa, xkenesa(ll) u sxeneza(Ill), meau(1l)); HabmromeHUe B OMMCaHUE MTPOILIECCOB OKPAIIUBAHUS
TJIAMEHH MOHAMH Ha-TPHs, KaIHs U KaubIus (BO3MOXKHO MCIOIB30BAaHUE BUICOMATEPHAIIOB); HUCCIIEI0BAHNE
aM(}OTEpHBIX CBOWCTB TMAPOKCHAA ATIOMUHUS M TUAPOKCHIA IMHKA; PEIICHHE SKCTIIEPUMEHTANbHBIX 3a/a4 MO
TeMe «BakHel1me MeTauibl U UX COCTUHEHUSD .

XuMHA H OKpYKaKIas cpea

HoBbie marepuansl u TexHonoruu. BemectBa M MaTepuaibl B MOBCEJHEBHOW KU3HHM YEIOBEKa. XUMHUS U
370poBbe. be3omacHoe HCHoNIb30BaHME BEIIECTB M XUMHUUYECKHX peakuuii B ObiTy. Ilepas mo- Momnb mpu
XMUMHUUYECKUX OXOrax M OTpaBieHUsX. OCHOBBI 3KOJOTU- YECKOW TPaMOTHOCTU. XHUMHUYECKOE 3arps3HeHHe
OKpYy:Karolei cpensl (mpenenbHas gomyctuMas koumeHTpaiws BemiecTB — [1JIK). Pons xumuum B perienun
AKOJIOTHYECKUX TTPOOIIEM.



[TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB (YTroJib, IPUPOIHBIN Ta3, He(Th), TPOAYKTHI HX MEepepabOTKH, UX
POJIb B OBITY ¥ IPOMBIIIIEHHOCTH .

XUMUYECKUH SKCIEPUMEHT: U3ydeHHe 00pa3loB MaTepUalIOB (CTEKIIO, CIUIABbI METAJUIOB, MOJIMMEpPHBIC
MaTepuabl).

Me)KleeZ[METHLle CBA3H

Peanuzanuss MeXnpeAMETHBIX CBSI3ed NpPH HW3YyYEHHH XUMHH B 9 Kjacce OCYIIECTBIISICTCS dYepe3
WCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHMH, SBISIOMIUXCS CHCTEMHBIMH JUIS
OT/IEJIbHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBEeHHO-HAy4YHbIE MOHATHA: HAy4HBIH ()aKkT, THIOTE3a, 3aKOH, TEOpHWs, AaHAIM3, CHHTE3,
KJIaccu(uKanus, TEepUoaud HOCTh, HAOIIONEHHE, SKCIEPUMEHT, MOJICIIMPOBAaHUE, W3MEPEHHUE, MOJEIb,
SBJIICHUE, TMApHUKOBBIH A((dexr, TexHojorus, Marepuansl. Du3mka: marepus, aToM, 3JIEKTPOH, MPOTOH,
HEHTPOH, MOH, U30TOI, PAJMOAKTUBHOCTD, MOJIEKYJa, JIEKTPHICCKUN 3apsi, NPOBOAHHUKHU, ITOTYIPOBOIHUKH,
IUAIIEKTPUKH, (OTOAIEMEHT, WHIUKATOp, BEIECTBO, TEN0, OOBEM, arperaTHOE€ COCTOSHHE BEIECTBa, TIas,
pacTBOp, PacTBOPHMOCTb, KPHCTAILIMYECKas PEIIETKA, CIUIABbI, (PU3MUYECKHE BETMYMHBI, €IUHUIBI W3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, IIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAJIbHBIE YA00pEHUs, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEJIbHbIE BEIIECTBA .

['eorpadust: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TIOPO/IbI, TOJIE3HBIE UCKOTIAEMbIE, TOTTMBO, BOTHBIC

pecypcHl.

KanennapHo-tremaTuyeckoe njiaHupoBaHue Mo XumMun 8 kiace
2 yaca, 68 yacosn

Ne | Pazgen. Tema ypoka Kon-so | lata | Hcnonv3zoeanue
4acoB IIpOBE | 0OOpyoosanus
nenus | «Touka pocma

Tema 1. Xumus — BaKHasi  00J1acTh
€CTECTBO3HAHHMS M NPAKTUYECKOH esiTeJIbHOCTH
yesgoBeka (5 )

1 [Tpeamer xumuu Poib XuMKK B )KU3HU 4€TI0BEKA. XUMMUS B 1
cucteMe HayK. MeTo/ibl MO3HAaHUsI B XUMUH.
2 3HaKOMCTBO € IpaBWIaMU_0€30NaCHOCTUH IIPUEMaMK 1 Hudposast
paboTbl B xumudeckoi nmaboparopuu. [Ipakruueckas padora: aGopaTtopust
Ne 1. IpaBuna paboTsl B 1ab0opaToOpuu UIIPUEMBI OOpAIIICHHUS C RELEON
71a60paTOpPHBIM 000PYI0BaHHEM LlndpoBoit raTanK
Temneparypbl CIlupTOBKa
Caeua.
3 Tena u BemecTsa 1
4 dusnyeckue CBOWCTBA BEIIECTB. ATperaTHOe COCTOSHHE 1
BEIIECTB .
5 Yuctsie BemecTBa 1 cMecH. CriocoObl pazielieHus cMeceil. 1 udposas
IIpakTHueckas padoraNe 2. Paznenenue cmeceit (Ha nmabopaTopust
NPUMEPEOYMCTKU TOBAPEHHOM COJIH) RELEON

Tema 2. Bemuecrsa
U XHUMHUYeCKHe peakiuu

(15 49)+1 u
6 ATOMBI U MOJIEKYJTbl. XUMUYECKUE ITTEMEHTHI 1
7 3HaKu (CUMBOJIBI) XUMUYECKHX JIEMEHTOB 1
8 [IpocTbie U cnoXkHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE 1
y4EHHe.
9 Xumuueckas Gpopmyna. BaneHTHOCTh aTOMOB XUMHYIECKUX 1
HIIEMEHTOB

10- 3aK0H IMOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAS 2




11

aTomMHas Macca. OTHOCHTEIbHAs MOJICKYJIIpHas Macca .

12 | MaccoBas 1011 XUMHUYECKOTO DJIEMEHTA B COEUHEHUN 1
13 | ®usnueckue U XUMHICCKHUE SBICHUS 1
14 Xumudeckas peakuys. [Ipusznaku 1
Y YCIIOBHS TIPOTEKAHUS] XUMUICCKUX PEaKIIUi
15 | Xumunueckue ypaBHEHUs 1
16 | Tunbel xXuMUUYECKHX peakimil. Peakiws coemmHeHNs 1
17 | Peakius pa3noxeHus 1
18 | Peakius 3amenieHus 1
19 | Peaknus oOMeHa 1
20 | 3axoH coxpanenns Macch BerecTs. M. B. Jlomonocos — 1 BECHI
YUEHBIN- YHITUKIIOTIE/THCT. TEeXHOXHUMHUYCCKUE
WJIH DJICKTPOHHBIC,
cBeua; Koiaoa
II0CKoMoHHas 250
MJT; JIOKKA JUTS
CKHTaHHS
BEIIICCTB
21 | KontponsHas pabora Ne | 1
Tema 3. Bo3zayx. Kucaopona.
Oxcuabl
(59)
22 | Bo3myx — cMech ra3oB. CocraB Bo3yxa Kucinopon — 1
3JIEMEHT ¥ TIPOCTOE BemecTBO. O30H — aJUTOTPOITHAS
MoAnUKAIHS KUCTIOPOIa
23 | Haxoxaenue KUciopoiaB mpupoe, Gu3nuecKue 1 1
XUMHYECKUE CBOMCTBA (pEaKLMK OKUCIIEHHUS, TOPEHHE.
[Tonsitre 00 oxcumax
24 | Cnoco0Obl moydeHus: KUCIOPOaa B JIaOOpaTOpUH U 1
npoMslieHHocT. [IpuMenenne kucnopoa.
[MpakTiyeckas pabora
Ne 3. Tomy4denue u cobupanue KUCIOpOIa, U3yUIEHHE €T
CBOWCTB.
25 | TenoBoit 3 GEKT XUMUIESCKOM PEAKIHH, TIOHATHE O 1
TEPMOXUMUYECKOM YPaBHEHUH, 9K30- U SHAOTEPMHUYECKUX
peaKImsixX
26 | TormmuBo (yroas u METaH). 3arpsi3HEHUEBO3AyXa, CIIOCOOBI 1
ero MpeJoTBpalieHus. Y culieHne NapHuKoBOro 3 dexTa,
pa3pylieHne 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB kuciaot u coJeii (5 1)
27 | Bogopom — 3J1eMeHT ¥ IPOCTOE BEIIECTBO 1
28 | Haxoxnaenue B mpupojie, GU3NIEeCKUe 1 XUMHUICCKHE 1
CBOICTBA (Ha MpUMepe B3aUMOJICHCTBHS C HEMETallIa-MH 1
OKCHJIAMU METAaJIJIOB
29 [Tpumenenue, crocoObI MOTy4EHUS BOJOPOA. 1
[pakTuueckas padota Ne 4. [Tonydenue u cooupanue
BOJIOPOJIa, M3yUCHUE €T0 CBOWCTB
30- | CoctaB KUCIOT U coneit 2
31
Tema 5. KosimuecTBeHHbIE OTHOIIEHUSI B XUMMHU
(49)
32 | KonmuectBo BerectBa. Mons. MonsipHas Macca 1
33 | 3akon ABorajapo. MosipHbli 00bEM ra3os . 1
34- | Pacué€Tpl 10 XMMHYECKHM YPaBHEHUSIM. 2




35

Tema 6. Boga. PacTBopsl Ilonsitue 06 ocnoBanusx (5

1)

36 ®duznyeckue CBOMCTBA BOAbI. AHAIN3 U CUHTE3 —
METO/Ibl M3YUCHHS COCTaBa BOJIBL.
37 | XuMu4ecKkue CBOWCTBA BOABI (PEaKIMU C METaIaMH,
OKCHIaMHMETAJUIOB U HEMETAJIOB
38 | CocraB ocHoBanuii. [IoHsTHE 00 MHAMKATOpaX [udposas
naboparopust
RELEON
[Mu¢posoii pH. mratus
C 30KHMOM; TISITh
XHUMHAYECKHX CTAKAHOB
(25 mu1); mpombIBajIKa
39 | Bona kax pacrBopureins. PactBopsl. PactBopuMocTh BeliecTs B npubop At
Boje. [IpakTuueckas padora: OLBITOB ¢
Ne 5. IlpuroroBiieHre pacTBOPOB € ONPEAEIEHHON MACCOBOI
JI0JIE PaCTBOPEHHOTO BEIIECTBA. DJIeKTpHHeCiIM
TOKOM;
HUCTOYHHK
MOCTOSTHHOTO TOKa:
npoOUpKU — 2 MIT.
IPOHYMEPOBAHHBIE;
JTY9UHKA;
CTIIPTOBKA;
MpOOKK — 2 T,
MUHIIET
40 | Ponb pacTBOpPOB B MPUPO/JIC U B )KU3HM YeiioBeka. KpyroBopot
BOJIbI B IPUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa u
OYHCTKA MPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHX
COCAMHEHU M
(11u)+ 1y
41 | Knaccudukarys HEOPraHHYECKUX COCIHHCHN,
42- | Oxcugpl: cocTas, kiaccudukanus (OCHOBHbIE, KUCIOTHBIE,
43 | amdoTepHbie,HeCONIe00pa3yIoLIIe), HOMEHKIATypa
(MexIyHapOIHAs W TPUBUAIBHAS).
[TonyueHue U XMUMUUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX H
aM(bOTEpHBIX OKCHJIOB.
44- | OcHOBaHMSA: COCTaB, KiIaccu(UKALUsI, HOMEHKIATypa [Hudposas
45 | (MexIyHapoaHas U TpUBHAJbHAs), (GU3MUECKUE U nabopaTopus
XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTYUEHUS RELEON
[Tudposoii pH. mraTus
C 32KUMOM; TISATh
XUMHYECKUX CTAKAaHOB
(25 m1); mpombIBaKa
46- | Kucnotsl: cocTaB, Knaccudukaiys, HOMEHKIATypa,
47 | ¢uznueckue U XMMHYECKHE CBOMCTBA, CIIOCOOBI OMYUEHHUS.
Psiyi akTMBHOCTH MeTaioB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI
49 | momyueHus, B3aMMOJECHUCTBHECOJIEH C METaJIaMH,

KHUCJI0TaMU, ICJI0YaMU 1 COJISIMHA




50

I'eHeTrueckas cBA3b MEXIY KJIACCAMUHEOPIaHUYECKUX
COEMHEHNHN

51 | IIpakTn4ieckas paboTta: [Tudposast
Ne 6. Pemenue sKcriepuMeHTANbHBIX33/1a4 [0 TEME naoparopust
«OCHOBHBIE KJIaCChl HEOPIrAaHUUYECKUX COEJUHEHUM RELEON
[udposoii pH. mraTus
C 32KUMOM; IISATh
XUMHYECKUX CTAKAaHOB
(25 mu1); mpombIBasIKa.
52 | KonTpoabHas padota Ne 2
Tema 8. Ilepuoauyeckuii 3aK0H U MEPUOTUIECKAST
cucrtemMa xuMudecknx jeMenToB J[. U. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MOMBITKY KIACCH(PHUKAIINN XUMHIECKHAX TIEMEHTOB.
[TonsiThe o rpymnmax cXoAHbIX 3JIEMEHTOB (1LET0YHbIE U
1€JIOYHO3EMETIbHBIE METAJIJIbl, [aJI0T€Hbl, UHEPTHBIE Ta3bl) .
54 | DneMeHTbl, KOTOpble 00pa3yoT aM(pOTEPHBIE OKCHUABI U
TUIPOKCUIBI
55 [leproaudecknii 3aK0H ¥ NEPUOANYECKAS CHCTEMA
xuMmudeckux snementoB [l . Menneneesa. [lepuopl,
TpYIIBI, MOArpynnbl. GU3HMYECKUI CMBICT TOPSAAKOBOTO
HOMepa dJIeMeHTa, HOMe- POB EPHO/Ia U IPYIIIIbL.
56 | Crpoenne atomoB. CocTaB aTOMHBIX sijiep. MI30TOMbI
57 | Dnextponsl. CTpoeHHE dJEKTPOHHBIX 000J0YEK aTOMOB
nepBbix20 XUMHYECKHX JJIEMEHTOB MEPUOANIECKON CHCTEMBI
JI.1.Menneneena
58 | XapakrepucTuka XUMHYECKOTO AJIEMEHTA T10 €r0 MOJI0KCHUIO
B nepuomueckoil cucreme /1. M. Menneneena
59 | 3HauCHUE MEPUOANYECKOTO 3aKOHA
U NIEPUOJMYECKON CHCTEMbI XMMUYECKUX HJIEMEHTOB JJIS
pa3BuTHs Hayku U npakTuku. . . MenaeneeB — yué€Hbli,
NEeIaror ¥ rpaskaaHuH.
Tema 9. XumMnueckasi CBfA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIINH
8w
60 | DnekTpoOTPUIATETLHOCTH AaTOMOB XUMUYECKHX 3JIEMEHTOB
61 | MonHas xumu4deckas CBS3b Hudposas
nabopaTopus
RELEON
Hudposoii naTunk
TEeMIIepaTypbl
IJIATUHOBBIM; 1aTYUK
TEeMIIepaTypbl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TOJIsIpHAS CBS3b [Tudposas
nabopaTopus
RELEON
[udporoii gaTumk
TEeMIIepaTypbl
MJIATUHOBBIM; TaTYUK
TEeMIIepaTypbl
TEPMOIIAPHBIN
63 | KoBasieHTHO- HemousipHast CBSI3b
64- | CreneHb OKUCIICHUS




65

66- | OxucnurenbHO-BOCCTaHOBHUTENBHEIC peakimu (OBP).

67 [Tpoueccol okucneHusiu BoccraHOBIEeHUsS. OKUCTUTENHN U
BOCCTQHOBHTEJIH.

68 | KonrponbHas padora Ne 3




KanenpapHo-temaTnueckoe NJIAHHPOBAaHME 110 XMMHH 9 KJjacc

2 yaca 68 yacoB

Ne | Tema paznena u ypoka Komn | lata | Hcnonv3zosanue
4eCTB | IPOBE | 0O0pyodosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriyoJieHue 3HaHNH OCHOBHBIX pPa3/ieJioB
Kypca 8 kjacca
(5u4) +1 4
1 [Tepnonnueckuii 3axon. Ileproguueckas cucreMa XUMHYECKHX 1
anemenTtoB [I. V1. Menneneesa. CtpoeHue aToMOB
2 3aKOHOMEPHOCTHU B U3MEHEHHH CBOMCTB XMMUUECKHUX 3JIEMEHTOB 1
HEPBbIX TPEX MEPUOJIOB, KaIHs, KAJIbLUSA U UX COCTUHEHUH B
COOTBETCTBUH C MOJ0KEHUEM HJIEMEHTOB B IEPUOANYECKON CUCTEME
Y CTPOCHUEM UX aTOMOB
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB 1
(MexayHapoIHasl U TPUBUAIIbHAS)
4 XUMHYECKUe CBOMCTBA BELIECTB, OTHOCSIIUXCS K Pa3TMYHBIM 1
KJaccaM HEOPraHMYEeCKUXCOEANHEHHH, NX TeHEeTHYeCKas CBSI3b
HEOPraHWYECKUX BEIIECTB
5 Crpoenue BeniecTBa: BUIbl XUMUUYECKOM CBSA3U. THITBI 1 [Mudposas
KPUCTATIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA nabopaTopust
KPUCTAITTMIECKON PELIETKH . RELEON
[Mudposoii naTunk
TeMIepaTypbl
IIJIATUHOBBIN
6 Konrponbshas padoraNel 1
Tema 1. OCHOBHBIE 3aKOHO MEPHOCTH XMMHYECKHX
peakumi
(49)
7 Knaccuduxaiys XuMHUYeCKUX peakiuii o pa3inyHbIM 1
HpHU3HAKAM.
8 [TonsTre 0 cKOpocTH XUMHUYecKo# peakiuu. [lonsTre o romorenHsix | 1 [Tudposas
U T€TEPOr€HHBIX PEaKLHsAX . nabopatopust
RELEON
[Hudposoii naTymk
TeMIIepaTypbl
IIJIATUHOBBII
9 [TonsTHe 0 XUMHUUECKOM paBHOBeCHU. DAKTOPBI, BIMAIONIME HA 1 [Tudposas
CKOPOCTbXMMHMYECKOM PEaKM U MOJI0KEHUE XMMUIECKOTO naboparopust
paBHOBECHS . RELEON
[udposoii naTymrk
TeMIIepaTypbl
TJIATUHOBBIN
10 | MexaHn3M OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMN 1
(27eKTPOHHBIN OanaHC OKUCIUTEIBLHO-BOCCTAHOBUTEb- HOM
pEaKIMn).
Tema 2. DiaekTposmMTHYECKAS JUCCOUANUS. XMMHYeCKHe
peakuuu B pacTBOpax
(8 @)
11- | Teopus >IEKTPOIUTUUECKON TUCCOLHMAIMH. DIEKTPOIUTHI U 2 [Tudposas
12 | neanexrponutsl. KaTHOHBI, aHHMOHBI. MeXaHU3M JAUCCOLM-ALUH nabopatopust
BEILIECTB C Pa3INYHBIMU BUIAMH XUMUUYECKOH CBA3U. CTENEHb RELEON




Jucconuanuu. CuibHBIE U c1a0bIe SJICKTPOJIUTEI

[Tudposoii qatymk

AJIEKTPOIIPOBOTHOCTH
13- | Peaxuuu nommoro o6Mena, yCIIOBUs MX NpoTeKanus. MoHnnble Hugposas
14 YPaBHEHHUS PEAKLIUIA. naboparopust
RELEON
[MudpoBoii gaTymk
AJIEKTPOIIPOBOTHOCTH
15- | XuMuueckue CBOMCTBA KHCIOT, OCHOBAHUI U COJICH B CBETE
16 | mpencraBieHuid 00 IMEKTPOTUTHUCCKON TUCCOIMAIIH
17 | IloHsATHE O TUAPOIU3E CONIECH.
18 | IIpaktuueckas padora Ne 1 Pemenne sKkcriepiMEHTAIBHBIX 33/1a4 [Mudposas
10 TEMeE nabopaTopust
RELEON
Hudporoii naTunk
AJIEKTPOITPOBOTHOCTH
Tema 3. O0miasi XapaKTePUCTUKA XUMUYECKHUX IJIEMEHTOB
VIIA-rpynnsl. I'anorenni (4 1)
19 | O6mas xapakTeprcTHKa TaioreHoB . OCOOCHHOCTH CTPOCHUSI aTOMOB
ATHUX HIIEMEHTOB, XapaKTEPHBIE ISl HUX CTETICHH OKHCIICHHS.
CtpoeHne 1 pu3nYecKie CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB
20 | XuMudecKkre CBOMCTBA Ha MPUMeEPE XJI0pa (B3aNMOICHCTBHE C
MeTaJlaMy, HeMETaJUTaMHu, I1esodamu). XiaopoBoaopo. ConsHast
KHCJIOTa, XUMUYECKHE CBOMCTBA, TOTyUeHHE, IPUMEHEHHE.
21 | ®usmnonormyeckoe ICHCTBHE XJIOpa U XJIOPOBOIOPOIa HA OPTaHH3M Hudposas
YesioBeKa. BaxkHe e XIOpHuabl ¥ MX HAXOKICHHE B IPHPOIE . nabopatopust
RELEON
22 [IpakTtuueckas padora: Hudposas
Ne 2. TlosmydeHue coNssHOM KUCIIOTBI, U3yYeHHE €€ CBOMCTB n1abopaTopust
RELEON
Tema 4. O0mas XapaKTEePUCTHKA XMMUYECKHUX JJIeMeH- TOB
VIA-rpynnel. Cepa u eé coequnenus (5 u)
23 | O6mas xapaktepuctuka neMeHToB VIA-rpynmbel. OcobeHHOCTH
CTPOCHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE IJIsl HUX CTENEHU
OKHUCIICHUS
24 Ctpoenuen usnyeckue CBONCTBA MPOCTHIX BEIECTB —
KUCIIOPO/Ia ¥ CEPBI.
Annotponnbie MO M (pHKALK KMUCIOPOA U CePbl. XMMHYECKHE
CBOICTBA CEPBI.
CepoBonopoa, crpoeHue, (hu3MYecKue U XUMUIECKHE CBOMCTBA.
Oxcuibl cepbl KaK MPeICTABUTENN KUCIOTHBIX OKCHIOB
25 | CepHnas kucnora, puznueckue Hudposas
U XMMHUYeCKue CBOMCTBA (0011 KaK MPeJCTaBUTENS KIacca KUCIOT nabopaTtopust
u crierduyeckue), MpUMEHEHUE RELEON
[udposoii gaTumk
HIIEKTPONIPOBOTHOCTH
26 | XUMHYeCKHEe peaKlny, JeKallle B OCHOBE NPOMBIIIEHHOTO
criocobanoydeHusi cepHoi KUcioThl. Colli cepHOM KUCTIOTBL.
27 | HaxoxnaeHue cepbl U €€ coeAMHEHUH
B IIpupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYKarowLIel cpeibl
COEJIMHEHUSAMH cephl (KUCIOTHbIE TOKIU, 3arpsA3HEHUEBO3ayXa U
BOJ0EMOB), CIOCOOBI €r0 MPeJOTBPAILCHUS
Tema 5. O0mas XapaKTepUCTHKA XMMHYECKHX 3JICMEHTOB
VA-rpynnbl. A3ot, ¢pochop u ux coennnenus (7 1)
28 | OOmas xapakTepuctka sneMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJIA HUX CTCIICHU
OKHMCJICHHUA

29

A30T, pacnpocTpaHeHUe B IPUPOJIe, HU3NUECKUE U XUMUUECKUE
cBoiicTBa. KpyroBopot azora B mpupoje

30

AMMI/IaK, €ro (QU3UYCCKUC U XUMHUYCCKHUC CBOMCTBA, IOJYUYCHUC U
IIPUMCHCHUC. OJI1 aMMOHHsA, HX CI)I’BI’I‘-ICCKI’IG U XHUMHYCCKHC
CBOUCTBA, IIPUMCHCHUC.

I[paktiyeckas pabota Ne 3. [Tonyuenne aMmuaka, U3y4eHHUEEro
CBOMCTB.

31

A3oTHas kucnoTa, e€ GpundecKre u XMMHUIECKHEe CBOMCTBA (001IHe
KaK MpeICTABUTEIIS KJ1acca KUCIIOT U CTIeIM(DUIECKHUE).
Hcrnosnb30BaHue HUTPATOB U COJIEH AMMOHHUS B KaUeCTBE
MHHEpaJIbHbIX y100pEeHU

Hudposas

nabopaTopust

RELEON
Hudporoii naTunk
AJIEKTPOIIPOBOTHOCTH

32

XUMHYECKOe 3arpsA3HEHUE OKPY KA Cpeibl COCMHEHUSIMU
a30Ta (KHCIOTHBIE JIOK/H, 3arps3HEHHE BO3/1yXa, IOUBBI U BOJJOEMOB

33

®ocdop, amnorponHbie Moaupukamuupocdopa, Guzndeckue u
XUMHUYECKHE CBOMCTBA

34

Oxcup pocdopa(V) u hochopHas kucnora, pusndeckue u
XMMHUYECKUECBOICTBA, oiydyenue. Mcnons3zoBanue Gocdaros B
KauecTBE MUHEPANIbHBIX y100peHuil. 3arpss3HEHUEPUPOTHBIX
BOJI0EMOB (pocaramu

Tema 6. O01asi XapaKTePUCTHKA XHMHYECKHX JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHI U HX COeIHHECHUS
(8Bu)+1

35

Yraepon

36-
37

Oxcunpl yraepona, ux (pU3NYECKUe U XUMUUECKUE CBOMCTBA.

38

VYroapHas KUCIOTa U €€ CONU, UX (PU3MUECKHE U XMMUUYECKUEe
CBOICTBA, MOJYUYEHHE U IPHUMEHEHHE.

39

[lepBoHayanbHBIC MOHATHSA 00 OPraHMYECKHX BEIIECTBAX KaK O
COCJIMHEHHAX yTIIEPOIa: 0COOCHHOCTH cOCcTaBa U cTpoeHus. [loHsTHe
0 OMOJIOTMYECKH BKHBIX BEIIECTBAX: KHUPaX, OeIKax,

40

Kpemnuii, ero ¢pu3nyeckue 1 XUMHUYECKHE CBOWCTBA, MOJTYYCHUE U
IpUMEHEHHE.

41

[IpakTuueckas padota Ne 4 [TonydyeHue yriieKuciaoro rasa.
KauectBenHas peakius Ha KapOOHAT-HOH

Hudposas
nmaboparopust

RELEON
Hudposoii naTunk
AJIEKTPOITPOBOTHOCTH

42

[IpakTuueckas pabara Ne 5 Perienue sxcriepuMeHTaIbHBIX 33124
o reme «Hemerasmibiy.

Hudposas
naboparopust

RELEON
Hudposoii naTunk
AIIEKTPOMTPOBOTHOCTH

43

KonTponpHas pabora

Tema 7. O0uIue cBOMCTBA METALIIOB
(4 4)

44

O6H13$[ XapaKTCPUCTHKA XUMHUICCKUXIJIEMCHTOB — MCTAJIJIOB Ha
OCHOBAHMHHX IIOJIOKCHHSA B HepHOI[quCKOﬁ CHUCTEMC
XUMHWYCCKHX 3JICMCHTOB I[ .1 . Menpeneena u CTPOCHUS ATOMOB

45

Ctpoenue MetannoB. MeTtaminueckas CBSI3b U METAJUIMUECKAs
KpHUCTaJNTN4ecKas peréTka. DNeKTPOXUMUUECKUH psl HapsDKEHUI
METAJIOB

46

du3nYecKue U XMMHUIECKHE CBOMCTBA METAILIIOB .




47 | Obmue crnocoObl ONyYeHUst MeTaIIoB. [loHATHE 0 KOppO3UH
METaJJIOB U OCHOBHBIE CLIOCOOBI 3aIIUTHI OT KOppo3uH. CIiaBbl
(cTamb, 4yTyH, DIOPATIOMHUHUIA, OpOH3a), MX IPUMEHEHHUE B OBITY U
IPOMBIIIJIEHHOCTH
Tema 8. Bakueiimne MeTa/ILI 1 HX COSNHEHU A
(16 u)+ 2
48 | llenounsie Metamisl. [lonokeHne B IEPHOIMIECKON CHCTEME
xuMuueckux 31eMeHToB [1. . MenaeneeBa, cTpoeHHEaTOMOB.
Haxoxnenue B mpupoze .
49- | Ou3nueckue 1 XUMUYECKHE CBOICTBA (Ha PUMEPE HATPHUS U KaJus
50
51 | Okcuipl ¥ TUAPOKCHUIbI HATPHS U KU
52 [TpuMeHeHnEe MIENOYHBIX METAJJIOB U UX COCIMHEHHN.
53 | lllenoyHOo3eMeNnbHbIE METAJUIBI MATHUI U KaJlbLIMii, CTPOEHHUE
aroMoB. [lonoxeHue B nepuoAnYEcKoil cucTeMe XUMUIECKUX
anemenTtoB J[. 1. MeHneneena.
Haxoxnenue B npupoje
54- | ®du3nuecKre U XUMUYECKHE CBOMCTBA KAJIBIUS U MAarHUS
55
56 | Baxnelmme coelMHCHNUST KabIHsl (OKCHJI, THIPOKCH]I, COJH).
57 | XKectkocTb BoIBI M crIOco0BI €€ ycTpaHneHus. [Ipakruueckas pabora
No 6. )KEcTKOCTD BOJIBI M METOMIBI €€yCTPAHEHHS
58 | AmoMuHHI.
59- | ®usnueckue NXMMUYECKHE CBOWCTBA. AM(OTEpHBIE CBOHCTBA
60 | oxcuma u rupoKcuIa
61 | XKeneso. Hudposas
nmaboparopust
RELEON
[udposoit maTuamk
JTaBJICHUS
62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKele3a
63 Oxcuppl, ruapokcu bl U cou xenesa(ll)
n xene3a(lll) .
64 | Ilpaktuueckas pabora Ne 7. Pemienue skcrnepuMeHTalIbHbIX 3a/1a4 1O Hudposas
TeMe «MeTtaibl . naboparopus
RELEON
[udposoii naTamnk
JTaBJICHUS
65 | KonTpoapHas pabora Ne3
Tema 9. BemmecTBa 1 MaTepuaJibl B )KU3HH YeJIOBEKa
Bw
66 Hogrsle MaTepuansl v TexHOJOTUH. BelecTBa u MaTepuaisl B
MIOBCE/IHEBHOIKMU3HU YeN0BEeKa. XUMHUS U 3J0POBBE.
be3omnacHoe MCNONb30BaHNE BEIIECTBY XMMUUECKHX PEAKLIUN B
OBITY.
67 [IpupoHbIe UCTOYHHUKHU YTIIEBOJAOPOI0B(YroJib, IPUPOIHBIHN ras,
He(Tb), IPOAYKTHI UX MEpepadOTKU, UX POIIb
B OBITY ¥ IPOMBIIUIEHHOCTH
68 OCHOBBI 9KOJIOTHYECKON IPAMOTHOCTU. XUMHUUECKOE 3arpsI3HEHHUE

OKpY’Kato- Iiei cpeibl (MpeaenbHO TOMyCTUMAast KOHIICHT AL
BemectB — [1/IK).
Ponp xuMuu B pereHn# 3K0JI0TrH4eCKUXITPOOIeM




TOUKA \!pocm

JlabopaTopHbIe padoThI
8 kJ1acc
Ilpakmuueckas paboma Ne 1. «H3yuenue cmpoenus niamenuy
Teoperndeckas yacth: ['opeHHE — CIIOKHBIN MPOIIECC, COMPOBOXKIAIONINICS BBIICICHUEM JHEPTHH, KaK MPaBUIIO, B
BHJIE TCIUIA U CBETA. Pa3mn4aroT roMOreHHOE TopeHue (Hampumep, mpu paboTe ra30BOi FOPENKH), U TEeTePOreHHOe TOpeHue (HanpuMep, ropeHue
CIIUPTa U CYXOT0 TOPIOYEro). B paccMOTpEeHHBIX pUMepax IuIaMsi HMEET CXOJAHOE CTpoeHUE. B HEM MOYKHO BBIJICITUTH TPH YaCTH.
Buyrpennuii kOHyc TeMHOro I1BeTa (B Cllydae ra30BOM TOPEJIKM CHHEro I[BeTa) ¢ Hu3kou temreparypoil ~ 300—500 °C. 3mech mMpoucxoauT
WCTIapEHHE U Pa3JI0KEHHUE TOPIOYETO BEUIeCTBA.
CpenHuli BOCCTAaHOBUTEIBHBIH KOHYC COCTOWT W3 CMECH BO3JyXa W TOPSIIETO Ta3a. 37ech IMOJ BIUSHHEM OoJiee BBICOKOH TeMIEpaTyphl
(1500—1800 °C) mpoayKThl UCHAPEHHUS M PA3JIOKEHHUS TOPIOYHMX BEIIECTB aKTUBHO PEArvpyroT ¢ KUciIopoAoM. Ecim vacth yriepoma octaércs
CBOOOJIHOM, TO €r0 MeJIhbYaIIMe YaCTHUIIbl PACKAISIFOTCS M MPUIAIOT MUIAMEHH SIPKO€ CBEUEHHUE. DTa 4acTh IJIaMeHH OoraTta yrapHeiM razoMm CO —
CWJIBHBIM BOCCTAHOBHUTEJIEM, IO3TOMY €€ Ha3bIBAIOT BOCCTAHOBHTEIbHOW. Touka HamOoJiee BBICOKOW TeMIlepaTypbl HAXOJWTCS HAa OCTpHE
BOCCTaHOBHTEJIBHOTO KOHYCA.
BHemHu# OKHCIUTEBHBI KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKPYXKAIONIYI0 IDIaMs. 31ech I0J] BJIMSHAEM 3HAYUTEILHOTO IPUTOKA
KHCJIOPOJa BO3/IyXa MPOUCXOIUT MOJTHOE OKUCIeHue roprodero Bemectsa 10 CO2 u H2O (ipu ropeHnn cyXoro TOprUYero Ha OCHOBE YPOTPOITMHA
Take oOpasyercss N2). I[lpu 3ToM ocTa€rcsi M30BITOK KHUCIOpPOAa, KOTOPBHIM TMpHU BBICOKOW TeMIeparype o0anaeT BBICOKOW OKHCIUTEIHHOU
aKTUBHOCTHIO, TIOPTOMY BHEIIHSISI YacTh IUIAMEHU HA3bIBAETCS OKUCIUTENbHON. lcmomnb3ys moinyB BO3yXa, MOXHO YBEIUYUTH TeMIEpaTypy
IJIaMEHHU.
[IpakTnyeckas yacTb: Llenp onbITa: U3y4UTh CTPOEHUE INIAMEHU, OIIPEEIUTh TEMIIEPATyPy B Pa3HBIX €0 30HaX MPHU UCIOIb30BAaHUH PA3TMUHbIX
MCTOYHUKOB TeEIlIa .
llepeuens oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPATypbl TEPMOIIAPHBIH.
Jononrnumenvroe 060pyoosanue: MTATUB C 3KUMOM; JAeprKaTelb AJs MPoOHUPOK; CIIUPTOBKA .
Mamepuanst u peakmugul: CHUPT STUIIOBBIN; CyX0€ TOploYee; cBeya.
Texuuxa 6e3onacHocmu:
1. Pabota cBsi3aHa C OTKPBITHIM IUIAMEHEM — OEpPETUTECh 0KOTa.
2 . Tepmomnapa nocJe u3BJI€UEHUS U3 MIIAMEHU OCTHIBAET HE cpazy — OeperuTech oxora. 3.B cMpTOBKE COAEPIKUTCS roproyast >KUIKOCTb.
Hnempyxyus k gulnonnenuio:
1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN AATYUK (TepMOTIapy) K PETUCTPATOPY JaHHBIX (KOMIIBIOTEPY). 3aKpenuTe JaTYUK B ITATUBE TaK,
YTOOBI €r0 KOHYMK Kacalcsi GUTHIIS CIIUPTOBKH .
2 . 3axrute cnupToBKY. Korja mokasaHus cTaOMIM3upyrOTCs, 3alUIINTE 3HAUSHNUE TEMIIEPATyphl Ha cxXxeMe rmiamMeHu (puc. 1).
3.IlepememaiiTe 1aTYNK TEMIEPATYPhl B CIEIYIONIYIO TOUKY IJIAMEHU B COOTBETCTBHU CO cxeMou. J{iist aToro ocnabmisiite Mydry u
nepeMenianTe e€ (BMeCTe ¢ JanKoi U JaTYUKOM) B HY)KHOe MecTo. Kora nmoka3zanusi cTaOMIN3upyIOTCSs, CHOBA 3aHOCUTE 3HAUCHUE
TEeMIIepaTyphbl B COOTBETCTBYIOIICH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX MJIaMEHU, OTMEUEHHBIX Ha cxeMme . 5 . [ToBTopuTe NeHCTBUS CO CBEYOH U CYyXUM TOPIOYMM.
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6.00parute BuuManue! [1pu M3ydeHUn CTpOSHHUS ITAMEHH CYXOT0 TOPIOYero uenojib3yercs 1/4 yacte Tabnerku. Kycodyek roproyero nomenarmr Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Touku usmepeHusi TeMIEPATyphl TUIAMEHU
7 . BHecuTe B miaMsi CHUPTOBKY Ha TIOJIMUHYTHI TPOOHPKY. M3BIeKkuTe MpoOUpPKy U3 TUIaMEHH U PACCMOTPUTE €€ TOBEPXHOCTb.
8 . [loBTOpuTe OIBIT CO cBeyoi. Kakoro niera oOpazoBaics HanéT? Yo 310 32 BemecTso?
Pesynbrarel uaMepeHuii/Ha0roaeHul

cTouHnk Temmeparypa oxoso ¢putwis [Temmneparypa B cpeHeit Temneparypa B BepxHeil [Uto oOpa3oBajioch Ha
Ne  reruioThr (Kycouka roprodero) YacTH MJIaMeHU YacTH MJIaMEHU OBEPXHOCTH POOUPKHU
1 CrinpToBKa
2 Caeua
3 Cyxoe roprouee

Bui60o0wi:

B BBIBO/1ax yKa3aTh, KAKOW UCTOYHUK TEIJIOTHI IPEAMOYTHTEIHHO UCTIOJIB30BATh B XUMHUYECKOH JIA0OPATOPHUH U TTOYEMY .

Koumponwvnuvie 6onpocwi:

1 . Kakoit HICTOYHWK TJIaMEHH OBLIT MCITOTb30BaH? 2 . Kakast yacTh miiaMeHu camast Topsidas?

3 . Jlo kakoit MakCUMAaJIbHOW TeMITepaTyphl yaaéTcst mporpeth Tepmonapy? 4 . Uto ropsuee — NEHTp TIIaMEeHH WK Kpasi?

5 . [louemy cnupTOBKA TOPUT MOYTH OECLIBETHHIM IJITAMEHEM, a CBEYa — CBETSIIUM? MOHO JIM UCIOJIb30BaTh CBEYH B Ja0OPATOpUN BMECTO

CIIUPTOBOK?

6 . Kakue mpoIyKThl TOPEHUS OJTMHAKOBBI Y CIIUPTOBKH U cBeun? 7 . 3amanue s noarotorku k ['MA, BITP

[Ipu HarpeBanuu TBEPABIX BEUIECTB B MPOOUPKE HEOOX0AUMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh TY YaCTh, [€ JICKUT BELIECTBO;

2.3aKpenuTh MPOOUPKY B LITATHBE U HArpeBaTh TY YaCTh, /i€ JIEKUT BEILIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, I'JI€ JISKUT BEILIECTBO;

4.3aKkpenuTh NPOOUPKY B IITATUBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JICKUT BEIIECTBO .

(ITpaBubHBIN OTBET: 4 .)

8.3amanue 1 pa3BUTHs QYHKIIMOHAIBHOM IPaMOTHOCTH

B knure Maiikina ®apanes «McTopus cBeur» aBTOP OMKMCHIBAET OMBIT, KOTOPBIA OH JIEMOHCTPUPOBAJ HAa CBOUX JIEKIMX. B mmams |

CBEYH OH TMOMEIIall H30THYTYIO CTEKIISIHHYIO TpYOKy. OZIMH KOHEll TpyOKH OIMyCKaJcs HelaaeKo OT (PUTHIISA, BTOPOU BHIBOJUIICS HA

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HeKOTOpoe BpeMs K KOHILY TPYOKHU TOJIHOCHIIU TOPSIIyI0 Tyduny. [losBisnock

1aMsi, KOTOPOE CYIIECTBOBAJIO OTIENBHO OT MIaMeHU cBe4H. Kak MOXHO 0OBSCHUTH 3TO sIBIEHUE?

Otger: B 3T0i1 yacTu nmnameHu NpoUCXoIuT ucnapenue napaduna. [lapsr mapaduna Ha BO3ayXe, MIPH MOIKUTAHUH, 3aTOPAIOTCSL. ~L
Puc. 2. OnbIT ¢ mmameHeM cBevn



JleMOHCTpPallMOHHBII 3KcniepuMeHT Ne 1. «Boidenenue u nocnouwienue menia — npu3HaK XumMudeckou peaKyuuy
Teopernyeckas dactb. PaboTta mpoBomuTcs mpu u3ydeHHU TeMbl «lIpH3HaKUM XUMHUYECKHX peakuuil». Boiaenenue u
MOTJIOLEHUE TEIIOThI, U3MEHEHUE OKPACKU PaCTBOPOB MJIU BEILIECTB, BBIJICIICHUE I'a3a SIBJISIIOTCSI OCHOBHBIMU IIPU3HAKAMU XUMUYECKUX PEAKIIUM.
Taxoxe uMeeT CMBICI IOBTOPUTH PadOTy MPH BBEICHUH MOHATHS «TETIIOBOH d((MEKT peaKium» .

[IpakTnueckas yactb. Lleap pabOThI: MPOJEMOHCTPUPOBATh BBIACIECHUE M IMOTJIOLIEHUE TEIIa MPU XUMHYECKUX peakuusx. CBs3aTh MOKa3aHUs
JaT4YMKa TEMIEPATYPHI C OCA3ATEIBHBIMU OLIYIIIEHUSIMHU.

Ilepeuens damuukoe yugposou rabopamopuu: TATINK TEMIIEPATYPHI TIATHHOBBIN.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), mpoMbIBalIKa ¢ AUCTUIUIMPOBAHHOM BOJIOW, CTaKaH JJIs CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvi u peakmugul: alFOMUHHUEBAs IPOBOJIOKA WM rpanyibl, 20%-Hb1il pacTBop ruapokcuaa HaTpus NaOH, 10%-Hbl1ii pacTBOp yKCycHOM
kuciotel CH3COOH, runpoxap6onar natpust NaHCO3 .

Texuuxa 6e3onacnocmu. 1 .PaboraTh B oOuKax. 2.Tpebyerca cobmiofeHre Mep 0e30macHOCTH MpHu paboTe ¢ TUAPOKCUIOM HATpus M
HarpeBareIbHbIMU IpUOOpaMHu.

Hncmpykyusa k evinonnenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. U3mepsre ero temneparypy. [lomecture rpanyinsl ninm
MIPOBOJIOKY QJIIOMHHMS TaK, 4TOObl HaJl HUMHU oOcTaBajcs cioil kuakoctu. Korma HauHETCs peakiusi, oOpaTuTe BHHMaHHE MIKOJBHUKOB Ha
BBIJIJIEHUE Ta3a U yBeJlW4YeHHe Temieparypbl. XKenarenpHo (eciu peakius UAET HE CIUIIKOM OypHO) MPOWTH MO KIJIACCY M JaTh MIKOJbHUKAM
[OTpOoraTh CTakaH, 4TOObl yOEAUTBCS, YTO €ro COAepKUMoe pazorpenocb. OTMETbTE MaKCHMAbHYIO TeMmmepaTypy pactBopa. I[lomydeHHbIH
pe3yabTaT 3aHECUTE B TAONIUILY .

2.ITpomoiiTe naTurK TeMIepaTypbl Bojoi. B ctakan HaneiTe ykeycHyro kucioty Ha Bl 1/3 no BeicoTe. M3mepbTe e€ Temmeparypy.

HeGonpmmMu mopuusMH HachIlbT€ TUAPOKAPOOHAT HATPHs, MOMELIMBAas AAaTYMKOM Temmeparypbl. OOpaTUTe BHUMAHHE UIKOJbHUKOB Ha
BbIJICJIEHUE Ia3a - IPU3HAK XUMHUUYecKol peakuuu. [TocmoTpuTte, kak n3MeHnsercsa Temneparypa. OTMeTbTe MUHUMAIIBHYIO TEMIIEPATYPY PacTBOpA.
[TonydeHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Tabnuily.  Pe3ynbTaThl m3MepeHuii /Ha0noaeHuN

Pearupyromue Beniectsa Havanphas Temneparypa MakcumainbHas/MUHUMAasbHas Briaenenue wim noriomeHmue
pacTBopa TeMIepaTypa pacTBopa TEIIOTHI

TOUKA \! POCTA

PactBop mienoumn u amroMuHML
PacTBOp yKCYCHOM KMCIOTBI U COJIa
Bv1600b1: YKazaTh Npu3HaAKU XUMUYCCKUX PEAKIIHH.

Konmponvhwsie 6onpocwi:

1 .ITpuBeauTe mpuMepsl PEaAKIIHiA, TPOTEKAIOUINX C BBIICICHUEM TETIOTHI.

2 Jlnsg nony4eHus HeTal€HoH H3BECTH Mell IPOKaIUBAIOT MPHU BBICOKOM TeMmeparype. K kakoMy THITy MOXHO OTHECTH 3Ty PEaKIuio?

3.3ananue ana noarotoBku k [ A, BIIP: Tonbko XuMHuueckue sIBJICHUS MIEPEUHCIICHBI B TPYIIIE:

1.T'openue cBeuu, BeIMaIeHUE I0KIEBBIX Kanenib, KuleHue Boabl  2.Ckucanue si0J0YHOTO COKa, CKUCAaHHe MOJIOKA, PACTBOPEHHE Mea B YKCyce
3.TassHue cHera, MaBJIeHUE CBUHLIA, TPOTYXaHUE KYPUHOTO siflia 4.06pa3oBaHue TyMaHa, ropeHue OEHTalIbCKOM CBEUr, TOPEHHUE MTPUPOTHOTO
raza
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JleMOHCTpalMOHHBIIi 3KcniepuMeHT Ne 2. «Paznoscenue 600bl INeKMPULeCKUM MOKOM»
Teopernueckas yactb. [lepen Hagamom paboOTHI claenyeT 0OCYANUTh CO HMIKOJbHUKAMH BOIIPOC: MPOCTHIM WIJIM CIIOKHBIM BELIECTBOM SIBIISIETCS BOJIA.
[Tocne BBLABIKEHHS YYAIIUMUCS Pa3IMYHBIX THIIOTE3 YYUTEIb MPOCUT MPEATIOKHUTh BAPHAHTHI MX 3KCIIEPUMEHTAIBHOW MTPOBEPKH.

OOBIYHO JAaHHBIA OMBIT PEKOMEHAYIOT MPOBOAUTH B mpubope l'odmanHa, ycTpOHCTBO KOTOPOTO SBISETCS JOCTATOYHO CIIOKHBIM IS
BOCBMUKJIACCHUKOB. YJJOOHEe €ro mpoBOAMTH B MPUOOpE MJIsl ONBITOB C 3JIEKTPUUYECKUM TOKOM, HUCIONb3Yys B KadecTBe AnekTposnuTa 10%-Hbli
pacTBOp THAPOKCHAA HATPHS W CTalbHble (JIydllle HUKEJIEBBIE) SJEKTpOoJbl. Bo m30exkaHHe BCIECHWBAHUS pacTBOpa INPH JIEMOHCTPAIMH K
NIEKTPOJIUTY CICAYET T0O0ABUTH STUIIOBKIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006éM 95%-HOTo pacTBOpa CiMpTa) .

[Ipaktudeckas gactb. Llens paboThl: chOpMHUPOBATH MPEACTABICHUS y YIAITUXCS 00 aHAJIM3€ CIOKHBIX BEUIECTB M M3MEHEHUH MOJIEKYI CIIOKHBIX
BEIIECTB B X0/I€ XUMUYECKUX PEAKIINH.

Hononnumenvnoe 060pyoosanue: TIPUOOpP ISl OMBITOB C JJIEKTPHUYECKHMM TOKOM; HMCTOYHHK TIOCTOSHHOTO TOKa: TPOOHpKH - 2 IIT.,
MIPOHYMEPOBAHHBIE; TyYHHKA; CHUPTOBKA; MPOOKH — 2 IIIT, MUHIIET .

Mamepuanet u peakmusswi. cniupT STHITOBBIN, 10%-HBIN pacTBOp MIETOYH.

Texnuxa 6e3onacnocmu: PaboraTth B oukax. TpeOyroTcs cnenuaibHble Mepbl 0€30IMaCHOCTH MPH paboTe ¢ THAPOKCHIOM HATPHS .

Hucmpykyusi k evinonnenuro: 1.3amoTHATE AIIEKTPOIUTHYCCKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKH PAaCTBOPOM DIIEKTPOJIMTA 3apaHee, JI0
ypoka. 2.IlponeMoHcTpupyiiTe mprbop ydammumcsi, OOBICHUTE €0 YCTPOHUCTBO U BKIIFOUUTE IMOCTOSHHBIN SJIEKTPUUECKUM TOK.

3.Habmromaercs BeIeieHUE Ta30B Ha AIeKTpoaax mpubopa. OOpaTtuTe BHUIMaHUE yJIalIUNXCs HA TO, YTO OJWH W3 Ta30B BBIACISETCS HHTEHCHUBHEW U
3aHUMAaET B J[Ba pa3a O0JIbITNi 00BEM 1O CPaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaONIOAaeMble MPU3HAKUM XUMHUYECKOW pPEaKIMM, CAETaiiTe MPEeAroJIoKeHUs O TOM, B KAaKMX HPOOMpKAaX HAXOIATCS KUCIOPOI U
BOJIOPO/I. DJIEKTPOJIN3 MIPEKpaTUTe, KOT1a B MpoOupKax HabepéTcst okoyio 6 Ml BOAOPOAa U 3 MJI KUCIOPOAA .

5.00patuTe BHUMaHUE Ha pa3jIu4HbIe 00BEMBI cOOpaHHBIX Ta30oB. [[poOMPKH TUIOTHO 3aKpoiTe MPOOKaMM IMOJ CIOEM dJIEKTpoJuTa. Tieromiei
Jy4YUHOU OMpeeNnTe Halu4Yhe KHUCIOopoJa B MpOOUpKE, ropslieil TyduHOW MoaoXrute Bojopos. [Ipeanoxxkure ydamumcss 3aHECTH Pe3yJabTaThl
HaOIIOACHUI B TaOJIHILY. Pe3ynbrarhl HAOIIOICHUIA

Homep npobupku O0bEM raza Ha3Banue raza

1
2
Bu1600wb1: OTpa3uth, 4TO IPOUCXOJUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XUMHUECKOM PEaKIIH.

Konmponwvhvie 6onpocei: 1. MOXHO 1 IO BHEITHEMY BHY OTJIMYUTH T'a3 BOJOPOJ OT ra3a kucnopoaa? 2 .Kakue yacTuIbl COXpaHSIIOTCS B XO/€
NPOTEKaHMs PeaKIH Pa3JI0KEeHUs BOJIBL, a Kakue paspymatorcsi? 3 .Kak 1okas3ars, 4To B COCTaBe caxapa CoJepiKaTcs aTOMbI yriepozaa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu coOupanuu razoB HCIOIb3yIOT MPUOOPHI, MpecTaBIeHHbIE Ha pucyHKe. C MOMOLIbIO, KAKHX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BoAopoa? OOOCHYHTE CBOI OTBET, UCXOAs U3 CBOMCTB JaHHOT'O T'a3a.

Puc. 7. [IpuOops! s cobupanus ra3oB

(A) (B)

/ ) i (ﬂ
r— | = \ E_//E%
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JleMmoHcTpanMOHHBIH IKcepuMeHT Ne 3. «3aKOH cOXpaHEeHMsI MACCHI BEIIECTB)»

Teoperndeckas yactb. [Ipy u3ydeHU JaHHOM TEMBI IEIECO00PA3HO CO3/IaTh MPOOIEMHYIO CHUTYAIUIO, IS pa3peiieHHsI

KOTOPO# ydYaimiuecs: BBIJBUTAIOT THUIIOTE3bI, TPEOYIOIIHNE IKCIIEPUMEHTALHON TpoBepKu. [Ipu 00CykIeHNN MPENIOKEHHBIX BAPHAHTOB MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3 BOCBMHUKIIACCHUKU TIPEUIAraf0T Pa3jMdHbIC BAPUAHTHI KOHCTPYKIIMH MTPHOOPOB, T.€. MPOSIBIIIOT TBOPUYECKYIO aKTUBHOCTh, B
X0JIe KOTOPOH TIPOUCXOAUT NIEPEOCMBICTICHHUE MPHOOPETAEMbIX 3HAHUH.

Ha ypoxe ywammwmecs: y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHMSI MACChl BEIECTB,
(GOpMyIUPYIOT 3aKOH, MPUXOIAT K BBIBOJY, YTO Macca BEIIECTB B XOJIE PEaKIUU JIOJDKHA OCTABAThCS MOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3MCAa, YYUTEh JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTtuueckas yacth. [{enb paboThl: SKCIEPUMEHTAIIBHO JJOKa3aTh 3aKOH COXPAHEHHS MacChl BEIIIECTB .

Jlononrnumenvroe 060pyoosanue. BEChl TEXHOXUMHYECKHE WIH JICKTPOHHBIC; CBEYa; KOJI0a MI0CKOJ0HHAss 250 MIT; JIOKKA JUTSI CKUTAHUS BEIICCTB.
Mamepuanwi u peakmugvol. cBeva.

Texnuka 6e3onacHocmu: BBHITIOJHITH TPEOOBAHUS NP pabOTE C OTKPHITHIM IITAMEHEM.

Uncmpykyus k 6vinoanenuro: Ha phIYaXHBIX WM DJIEKTPOHHBIX BECAaX YPaBHOBEIIMBACTCS CBEYa, a 3aTE€M YYUTENh 3aXUTaeT e€. Yuamumecs
HaONIOAAIOT, YTO B TeYeHHE ~1 MUH paBHOBECHE BECOB HAPYIIACTCs, Yalllka C TOPAIIEH CBEYOM IMOJHUMAETCS BBEpPX. YUaIIUMCS 3a/1al0TCs
Borpochl: «Kak MOXHO 0O0BsicHUTh HaOmomaembiid pakT? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BeriecTB?» OOCykIeHHe
JAHHBIX BOMPOCOB MPUBOIUT YUYAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIENYET U3MEHUTh KOHCTPYKIIHIO TTpHOOpa.
Yuurens 3apaHee JOJKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJBIIOr0 00bEMa ¢ XOPOIIO MOJAOTHAHHOM MPOOKOi, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B noxeuke 3akperuisiercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4anecsi IpUXosT K BHIBOAY, UTO OIBIT CJIETYeT MPOBOJUTH B 3aKPHITOM PUOOPE, YIUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBeUy, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKphIBaeT. YdYalluecss BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJ€E BCErO IKCIIEPUMEHTA .

Puc. 8. [Tpubop m1st AeMOHCTpAIIMK 3aKOHA COXPAaHEHHSI MacChl BEIIECTB

BroiBoanI:

B BBIBO1aX HEOOXOIMMO OTPA3HUTh TE3UC, YTO MAacca BEIIECTB MPU MPOTCKAaHUU XUMHYECKON PEaKIIUu COXPAHSICETCS .
Konmponvhwsie 6onpocwi:

3amaHus 1 pa3BUTHs (PYHKIIMOHAIBLHOM IPaMOTHOCTH

1.TIpu ropernn IpoB ocTaércs 30Ja. Macca 30J1bI MEHBIIIE MacChl B3SATBIX IS CKUTAHUsS JpoB. Kak MOKHO OOBSICHHUTH 3TOT (hakT?

2.JInst mpUroTOBIEHHSI MSICHOTO OYJIbOHA TMOBap B3sT Kycok msica maccoit 1 kr . Ilocne Bapku kycok msica ctan Becuth 800 r . Ilouemy macca
H3MEHMIach?
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JdemoncTpanuoHublii 3xcnepumMeHT Ne 4. «OmnpenesieHue cOCTaBa BO3AyXay

Teopernueckas uactp. Ilepen mpoBeneHHEM SKCIEPUMEHTA YyYalIMMCS HEOOXOIUMO OOBSACHUTH YCTPOMCTBO

pubopa, 4T0 03HAYAIOT JAeTeHus. Takke He0OX0IMMO YOS IUThCS, YTO MpoOKa MprOOpa TePMETHIHO 3aKPHIBAET COCY/I.

[Ipaktuyeckas yactb. Llenp paboThI: SKCIIEPUMEHTAFHO OTIPEACIUTh 00BEMHYIO JOJTIO KHCIOPO/Ia B BO3IYXE .

Hononnumenvroe 060pyoosanue’ IpuodOp sl ONPEICICHUS COCTAaBa BO3yXa, IITATHB, CIUPTOBKA, CTEKIITHHAS MTAJI0YKA, JTydUHA, CTAKaH C BOJIOM.
Mamepuanvt u peaxmusbvt. KpacHbI Gochop.

Texnuka 6ezonachocmu’. C OCTOPOKHOCTBIO 00pamaTbes ¢ ropsmum Gochopom.

Hucmpykyus K 86In0IHEHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh BoabI oMecTuTE GapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00parute BHHMaHuE Ha HEOOXOJUMOE YCIOBHE SKCIEPUMEHTA — BIIAXHBIH (ochop Hcnonb3oBaTh Henb3s! dochopa AOKHO OBITH B3SITO
OostbIe, YeM TpeOyeTcs sl CBS3bIBAHUS BCETO KHCIOPOa, HAXOISAIIETOCs B COCY/IE.

3.0tkpoiiTe TpoOKy Mprdopa W MOMECTUTE KOJOKOJ B KPUCTAILIH3ATOP ¢ BOAOH. [lorpy3nuTe KOJOKOJ B BOAY HACTOJBKO, YTOOBI YPOBEHH BOJIBI
COBIIaJaJl C HIDKHUM JIeJICHHEM KoJiokoia. [Ipu 3ToM HMKHUN Kpai KOJIOKOJIa He JOJDKEH JIOXOIUTh JI0 HA KpucTauu3aTopa . [l 9Toro Koo Ko
3aKpenuTe B IITATHBE WA IOMECTHTE Ha JHO KPUCTAJUIM3AaTOPA IBE CTCKIITHHBIE TTAJIOYKH .

4.CunpHO Pa3oTpeB KOHEI] CTEKISHHOW MajOuyKH, OMyCTUTE €€ B KOJIOKON W mojaoxrute docdop. Kak Tombko ¢ocdop 3aropencs, ObICTpo
M3BJICKUTE TAJIOYKYy W 3aKpOWTE KOJOKOJ TpoOKoi. Koyiokon 3amosHseTcss TYCTBIM OelbIM JBIMOM, COCTOSIIIMM W3 YacTH4eK (ochopHOTO
aHruapuaa.

5.1Ipu ropenun docdopa 06bEM BO3AyXa BHYTPH KOJOKOJIAa BHA4Yajle OT HArpeBaHHs HEMHOTO YBEIUYMBAETCS, a YPOBEHb BOJIbI B KOJIOKOJIE
nonmxkaercss . [lo mepe pacxomoBaHusi KHUCIOpoAa IiaMs MOCTeNeHHO TacHeT. benbiit docdopubiii anruapua pactBopsiercs B Bojae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcsl B 00bEME . YPOBEHb BOJIBI B KOJIOKOJIE MOBBIMIACTCS . B KpucTamiu3aTop gojeite BOIbI B
TakoM o0beme, 4TOObI BHYTPU U CHApY»KU KOJIOKOJIa YPOBHU ObUIM OJIMHAKOBBI U COBIA/IaIl CO BTOPBIM JICJIEHUEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp U MpU NOMOIIH FOPSAIIEH Ty4YUHbI YOSIUTECh B TOM, UTO OCTAaBIIMICS B KOJIOKOJIE a3 He MOACPKUBACT TOPEHUSL.

Pesynbrarel HAOMIOICHMIA

Yucno neneHuid B mpudope, Ywuco neneHuid B mpuoope,
3aMOJTHEHHBIX BO3/TyXOM (110 3aMOJIHEHHBIX Ta3amu (Tocie Kakoii ra3 npopearuponain?
MPOBEACHUS PEaKIINH ) MPOBEACHUS PEAKIINH )

BroiBoanI:

B BbIBO/IaX yKa3aTh coJiepikaHue KUCIOpoa B Bo3ayxe (B %0).

KonTtponsHsie Bonpocsl: 1.Kakoii ra3z pacxonyercst npu cxuranuu gocdopa B Bozayxe? 2.Kaxoit 06bEM kucinopoaa B Bozayxe? CKOJIBKO 3TO
cocraniseT B npoueHTax? 3.IloueMy ans mpoBeneHus 3KcrepuMeHTa 6epyT u30bITok pocdopa?

4.Kakoii ra3 ocrancs B KojokoJie nocie cropanus ¢pochopa? 5.3aganus st noarorosku k 'MA, BITP

VYkaxuTe, B KaKyro Ipyliy BXOJAT BELIECTBA, 3arPA3HAIOIINE BO3AYX:

1.BOJIIHOM ap, YIJIEKUCIIBIN ra3; 2.CepHUCTBIN Ta3, OKCUABI a30Ta; 3.KUCIOPOA, a30T; 4.Te€nil, KUCIOPOL



TOUKA \\' POCTA

9 kaace

JleMoHcTpaunoHHbIi IKkciepuMeHT Ne 1. «TenutoBoii 3¢ ekt pacTBOpeHUs BelleCTB B Bojie»
Teopernyeckas 4yacte. PacTBopeHHE BemIECTB TpEACTaBIICT COO0OHM CIOXKHOE (UIUKO-XMMHUYECKOE SIBIICHHE, 3aBUCSIIEE OT IPHPOJIBI
PacTBOPEHHOTO BEILLIECTBA U PACTBOPUTEIIS, OT TEMIEPATYPhl U KOHLIEHTpALMK 00pa3yoIlerocs pacTBopa.

IIpu pacTBOpeHMM KPHUCTAJUIMYECKUX BEUIECTB B BOJIE IMPOMCXOJIAT TPU OCHOBHBIX MHpolecca. 1.Pa3pyiieHne KpUCTaJUIMUECKON pPEIETKU
pacTBOPSEMOroO BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2.I'mpparauus, T.€. B3aMMOAEHCTBHE YACTUIL] (MOHOB WJIM MOJIEKYJ) PAaCTBOPSEMOIO BELIECTBA C MOJIEKYJaMHU BOJIbl — 3K30TEPMUUYECKUI MTPOLIECC .
3.IlepeHoc ruapaTUpOBAaHHBIX YaCTUI[ OT TPAaHUIBl KPUCTAI-pacTBOpP B OOmIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKIAETCA HHU
BbIJIEJIEHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumocTu ot TOTO, TEMIOBOM A((HEKT KaKOoTOo M3 JABYX MPOIECCOB (pa3pylIeHHE KpUCTaUla WM TUIpaTalis 4acTHI]) mpeodianaer, oomuii
TET10BOM 3 (HEKT pacTBOPEHUS MOKET ObITh BETUUUHOMN MOJIOKUTETHHOM UM OTPULIATEITLHOM.

[IpakTryeckas yactb. []env pabomel: ONPENEIUTD TEMIOBOM 3((HEKT pacTBOPEHUS CEPHON KUCIIOTHI, THAPOKCHIa HATPUs U HUTpaTa aMMOHHUS .
Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaTIUK TEMIEPATYPbl IUIATUHOBBIH .

Hononnumenvnoe 06opyoosanue: crakad Ha 150 Myt — 3 mIT.; CTEKISIHHAS MTaJ0vKa; MPOMBIBAJIKA; MEPHAs TPOOUpPKa; maTeilh — 2 T .
Mamepuanvt u peaxmugoi: cepHast KUCJIOTa (KOHI .); THIPOKCH]] HATPUS KPUCTAIUIMICCKHUIT; HUTPAT aMMOHUS .

Texnuxa 6ezonacnocmu: 1.CepHas KHUCIOTa M THUIPOKCHUI HATpUsl SBJSIOTCS arpecCMBHBIMM BellecTBaMu. Heobxommmo ocreperaThCsi HX
MomajaHus Ha KOy M onexnay. 2.bepeusr riaza! 3.HeoOxomummo MOMHHUTH NMpaBUiIo pa3BeneHus kuciaoT. 4.Ha paGodem mecTe MOIKHBI OBITH
HEHTpanu3yromue cpeactsa: 2%-Hble pacTBOPHI THAPOKApOOHATA HATPHUS U YKCYCHOMN KHCIOTHI.

Hnuempyxkyus x evlnonunenuro:

1.B nepBsiit crakan Haneite 50 Mt Bogpl.  2.C MOMOIIBIO JaTYUKA ONPEACIIUTE €€ TEMIIEPaTypy.

3.0r™epbTe 10 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI U MEJICHHO, MPU MEPEMENIMBAHUN PACTBOPA CTEKJISIHHOW MaJIOYKOW BJIMBANWTE CEPHYIO
kucnoty. OOpatuTe BHUMaHHE Ha TMOPSAOK CMEUIMBAaHUS BOJAbI M cepHOW kuciotel! Creaute 3a M3MEHEHHEM TeMIIepaTypbl MpPU PACTBOPEHUU
kucnotbl. Hanboliee BhICOKOE MOKa3aHUe TEMIIEPAaTyphl 3aHecuTe B Tabnuiy. J(aTyuk TmateabHO TPOMOMTE BOJOH.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8§ I' TBEPAOro MOpPOILKa TMApPOKcHAa HaTpus U BiedTe 50 mi Boabl. OmycTHTE JaTYUK TEMIEpaTyphl U
nepemeniaite pactBop. OTMETbTE caMoe BHICOKOE 3HaYCHHE TeMIlepaTyphl. TIiaTenbHO MPOMONTE TaTYUK BOJIOM.

5.B Tperuii cTakaH HachIIbTE 15 I METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUs U nipuiierte 50 mi Boapl. OMyCcTUTE AaTYUK TEMIEPATYpPhl U OBICTPO
nepemeniaite pactBop. Hanbosee Hu3koe 3HaYeHHE TEMIIEPATYPhl 3aHECUTE B TAOJIUILY.

Pesynbrarel u3mepenuil/Hado1eHuii

Hccnenyemas cucrema JuctunnupoBaHHas Boja Boga + H2SO4 Bona + NaOH Boaa + NH4sNOs

Temneparypa, °C
Buisoowi:
Otpa3uTth, kakoil TeroBoit 3¢dext npeobnagaeT npyu pacTBOPEHUU B BOJE CEPHOM KHUCIOTHI, HUTpAaTa aMMOHHS, TUAPOKCHIA HATPHSL.
Koumponvhnuvie gonpocwi:

1.00bscHUTE, TOYEMY ITPU PACTBOPEHHH OJTHUX BEILIECTB B BOJIE BHIACISAETCS TEIIIOTA, IPYTUX — MOTJIOLIAETCS.

2.IIpennonoxuTre TEmI0BOH 3((eKT mpoliecca paCTBOPEHUS B BOJE THAPOKCUIA KaJIHSL.




TOUKA \‘POCTA
IIpakTnueckas padora Ne 1. D1eKTpOJIMTHI M HEIJIEKTPOJIUTHI \

Teopernueckasd yactb. IIpu pacTBOpeHUU B BOJIE MOHHBIX COEIMHEHUN IOJIIPHBIE MOJIEKYNIBI BOJbI OKPYKAIOT (COJIBBATUPYIOT) 3apsKEHHBIE MOHBI,
IepeBosisl UX B pacTBOp. MoJEKyaspHbIE COEIUHEHMSI COJIbBATUPYIOTCA, HO HE paclajaloTcs Ha HOHBI . B mepBoM ciyyae pacTBOp IPOBOAUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpenenuth NMPUHAAIEKHOCTh BEIIECTBA WIM PAacCTBOpPA BEUIECTBA K AJIEKTPOJUTAM MOXHO IPHU IOMOIIM M3MEPEHUS 3JIEKTPONpOBOJHOCTU. Ecimu
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYeMBIH OOBEKT — JJIEKTPONHT. Eciu 3Ha4YeHWe 3JIeKTpormpoBogHOCTH MeHbIie 20 MkCm/cM, TO 3TO
HEAJIEKTPOJIUT .

[IpakTryeckas 4acTb.

L]env pabomul: onipeieaNTh NPUHAAIEKHOCTh BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEILIECTB K AJIEKTPOJIUTAM M HEIEKTPOJIUTAM .

Ilepeuenv oamuuxos yugposoti rabopamopuu: NATIUK IEKTPONPOBOJHOCTH . [lomonHuTenbHOe oOopynoBaHWe: cTakaHbl Ha 50 MII; IITATUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuasnbl U peakTUBbI: AMCTUIUIMPOBAHHAsA BOJa; Mo 20 MJI STHJIOBOTO ciMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa criiupra (1:1), 5%-Horo pactBopa xjopuna HaTpusi; 5%-HOTO pacTBOpa XJIOPOBOJAOPOaa; 5%-HOTO pacTBOpa THMAPOKCUIA HATPUS,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .

Texnuxa 6e3onacnocmu. Ilpu paboTe ¢ TOPIOUUMU KUIKOCTAMU (CIUPT, OEH3UH, KEPOCUH) BOIM3H HE JOKHO OBITh OTKPBITOTO OTHSL.

Hnuempykyus x evlnonnenuio:

1.B cTakaH momMecTuTe NOBAPEHHYIO COJIb M OITYCTUTE B CTAKaH JATYHK 3JIEKTPOINPOBOIHOCTH . [I[pOBOAMT 1M COJIb AIEKTPUYECKHUI TOK?
2.AHanoruyHele ACUCTBUS IPOBEIUTE ¢ caxapo3ol . 3 . B cTtakan HanelTe 20 M1 HCCeyeMOro pacTBOpa.

4.0mycTUTe B HEro JaTYUK 3JIEKTPOINPOBOJHOCTH, 3aKPEIUIEHHBIN B janke mrTatuBa. Habmiogaiite 3a U3MeHEHHEM 3HAUYEHHUS SJIEKTPOIPOBOJAHOCTH.
Korpa nmokazanus gatumka nepectaHyT U3MEHSThCA, 3alUIINTE €ro 3HaYeHHe B TaOJIUILYy .

5.06patute BHMUMaHue! J[aTuymk TOCIe KaXJOTO OMBITa TIIATEIBLHO MPOMBIBACTCA BOJOW. 6.3aTe€M AATYUK OMYCTHUTE B CICAYIOIIMN PacTBOD .

AHaJIOTUYHBIE JIEHCTBUS MTPOACIIANTE CO BCEMH PAaCTBOPaMHU. Pe3ynbTaThl n3MepeHui
Ne omeita | HazBanue BemectBa, pactBopa | 3HaueHHE IEKTPOIPOBOIHOCTH, MKCM/cM DNEKTPOIUT UIH HEATEKTPOIIUT
1
2

Koumponvnvie gonpocwi:

1.0O6pararoT BHUMaHKE, YTO HU JAUCTHUIMPOBAHHAs BOJA, HU TBEP/As COJb HE MPOBOJAT MIEKTPUUECKOIO TOKA. TeM He MeHee pacTBOpP COJIM B BOJIE
IIPOBOJIUT AJIEKTPUYECKUNA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKY/AA-TO MOSBISIOTCS HOJBMKHBIE 3apsabl. 11og 3T0 HabmtoAeHUe BBOAAT ONpeeIeHHe
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALUH.

2 . Beerna nu BOJHBIE pacTBOPBI BEIIECTB MIPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB IIPH PACTBOPEHUH .
OT0 — BelecTBa ¢ MOJIEKYJIIPHOM KpUCTAINIMYeCKOU peméTkoi.  3.3amanus ans noarorosku k ['MA, BITP

A) K X0opo110o pacTBOPUMBIM JIEKTPOJIUTaM OTHOCSTCS:

l.runpokeun 6apus; 2.¢gocdat maruus; 3.cynbhpug meau(Il); 4.xkapOoHat KanbIus.

b) Dnexrpudeckuii TOK IPOBOJIUT:

1.pacTBOp 3THUIIOBOTO COMPTA; 2.pacTBOp INIMIIEPUHA; 3.pacTBOP INIFOKO3bI; 4.pacTBOP THAPOKCHIA KAJIBLUS.

JlaGopaTopHslii onbIT Ne 1. «BiusiHue pacTBOPUTEJIsI HA AUCCOLUALIHION
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Teopernueckas yactb. Bo MHOrUX XJI0opHuaax NEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEIBHONW MEpe KOBAJICHTHBIM XapakTep . ManonoJspHbie
pacTBopuTeny (CIMPT WM alleTOH) COJIbBATUPYIOT MOJIEKYNbl ILedukoM. Ilpu noGaBieHuum BOAbI OHA COJNBBATUPYET MOHBI, BbI3bIBAs
IEKTPOJINTUYECKYIO JUccolnanuo . [[BeT pacTBopa py 3TOM U3MEHSETCS, a 3JEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

[Ipaktudeckas yacTb. Llenb paboThl: chopMupoBaTh MPEICTABICHHE O POJIA PACTBOPHUTENS B AJIEKTPOIUTHICCKOHN TUCCOLAAIIHNN.

Ilepeuens oamuukoe yugposou 1abopamopuu’. TATINK SIEKTPOTIPOBOTHOCTH .

Hononrnumenvroe 060pyoosanue. Ba BRICOKUX XUMHYECKUX cTakaHa (50 Mit); CTEKIISTHHAS TTaJIoyKa.

Mamepuaner u peaxmuswvr. CUCI2 6e3B0oHBI (MMeeT KOpUUHEBbIH BET . [ToyrydaroT, HarpeBas KpUCTAJUIOTHAPAT B YAIlIKe JJIsl BEINTAPUBAHUS . XPAHAT
B IIJIOTHO 3aKPBITOM COCY/I€); alleTOH WUJIM CIIUPT .

Texnuxa 6e3onacnocmu: 1 . Coupt U aneroH — roprouue BemectBa. He ncronb3oBatek oTkpbiToe miams. CrnenuanbHble Mepbl O€30MaCHOCTH MPH
paboTe ¢ roproYuMU KUIKOCTSIMU. M30eraTh nonasanus cojiei MeIu Ha KOXKY U OJEKIY, TAK KaK OHU SITIOBUTHI.

2 . Ilpu momaganuy CMBITH XOJIOTHON BOJION 0€3 MbIJIa.

Huempykyus x gvlnonunenuio:.

1.B xumuueckuii craka HachkinbTe ~0,5 T 6e3BoaHOr0 Xnmopuaa meau (II) CuCl2 u Haneiite ~25 mi cripTa WK aneToHa .

2.PacTBOpHTE BEIIECTBO, MEPEMENINBASI COACPKUMOE CTaKaHa CTEKISHHOM Majioukoil. EciM pacTBOPHUTH COJIb MOJHOCTBHIO HE YAAETCS, aKKypaTHO

CJIEWTE MOJYyYEHHBIN PACTBOP B APYTOM CTAKaH.

3.Ilorpy3ute B pacTBOp IIYI JaT4YHUKa AMEKTPOIMPOBOAHOCTH U U3MEPHTE IIEKTPOIPOBOTHOCTS .

4.00paruTe BHUMaHUE Ha MBET pacTtBopa. [Ipunelite k pactBopy 25 mi Boabl. [lepememnnaiite, oOpaTuTe BHUMaHHE Ha U3MEHEHHE OKPACKH.

5.13MepbTe NIEKTPONTPOBOJHOCTD MOJTYYEHHOTO PACTBOPA .

Pe3ynbrarel uamMepenuii/Habm01eHII

Bemectso DEeKTPONPOBOAHOCTD B CIIUPTE (ALETOHE) OEeKTPONPOBOAHOCTD NOCIE 100aBICHUS BObI

Xnopua memu (11)
Bv1600b1: OTpas3uTh BIUSHAE PACTBOPHUTEIS Ha DIICKTPOIIPOBOJHOCTH COJIH.

Koumponvnwvie sonpocur: 1.0 4éM CBUAETENBCTBYET POCT BIEKTPOIIPOBOAHOCTH COJIU IPH A00aBieHny BobI? 2 . [ToueMy u3MeHsIeTCs IIBET pacTBopa?
3 . Kax BiusieT npupoia pacTBOPUTENS Ha SJIEKTPOIMTHUCCKYIO TUCCOUAIINIO?

JlabopaTopublii onbIT Ne 2. «CujibHbIe U ¢J1a0ble 3JIEKTPOJIUTHD

Teopernueckas yacTb. DJIEKTPOIMTAMU Ha3bIBAIOTCS BEIIECTBA, PACHaJaroOlUecs HAa MOHBI BCIEICTBHE 3JIEKTPOIMTUYECKON

Jrccoluranuu. PacTBOpPBI AJIEKTPOJIUTOB SBISIOTCS MPOBOJHUKAMU BTOPOTO pPOJAA, TaK KaK MPOBOAAT DJIEKTpUUECKUUH TOK 3a cu€T uoHoB. [lo
CIOCOOHOCTH K DJEKTPOIUTHUECKON TUCCOIUAIINK AIIEKTPOIUTHI YCIOBHO Pa3AeNsioT Ha CHIbHBIE U cia0ble. CHIIbHBIE DIEKTPOIUTH MPAKTUYECKU
MOJIHOCTHIO IUCCOIIMUPOBAHBI HA HOHBI B pa30aBiIeHHbIX pacTBopax . K HUM OTHOCATCS MHOTHE HEOPTaHUYECKHE COJIM, HEKOTOPBIE KUCIOTHI U MIEN0YU
. Criabple 31eKTpO- JUTHI JIUIIb YACTUYHO JHUCCOIMHUPOBAHBI HA UOHBI, KOTOPBIE HAXOASTCA B TMHAMHUYECKOM PaBHOBECHUU C HEIWCCOIMUPOBAHHBIMU
MosiekynaMu . K cabbIM 3JIeKTpOIuTaM OTHOCATCS MHOTHE OPraHUYeCKHe KUCIOTHl U OCHOBAHHUS .

[IpakTuyeckas 4actb. [Jens pabomul: ONpPENENUTh, SBISIOTCS U BBIAAHHBIC BELIECTBA CHUJIBHBIMU MM CIAOBIMH AJIEKTPOJIMTAMH Ha OCHOBaHHUH
MU3MEPEHUS AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuensy damuukoe yugposou rabopamopuu’. TATINK IEKTPOIPOBOTHOCTH .

Jlonoanumenvroe 06opyoosanue. TpU XUMHUECKUX cTakaHa (25—>50 1), mpoMbIBaliKa ¢ TUCTUILTUPOBAHHON BOJION .

Mamepuanet u peaxmuswt. 10 %-Hble pacTBOPBI CONSHOM, a30THOM U YKCYCHOM KHCIIOT (KeNaTeNIbHO B KaleNbHUIaX); (GUIbTpoBaibHast Oymara .




TOUKA \' POCTA
Texuuxa b6ezonacnocmu: CobmonaiiTe Mepbl 0€30IMACHOCTH MPHU padOTEe C KMUCIOTAMH U IIEI0YaMHU. \

Huempyxkyus k 6bInonHeHuio:.

1.B Tpu crakana HaieiTe no 25—50 M1 JUCTUITMPOBAHHOM BOJIBI.
2.B niepBbIii cTakaH 100aBbTe 1 Kamuio yKCYCHOM KHCTIOTHI, BO BTOPO — COJISTHOW, B TPETUH — a30THOA.

3.M3MepbTe 3IeKTPOIPOBOJHOCTD KaXKI0TO PACTBOPA, BHITHPAs Iyl (PHIBTPOBAIBHON OymMaroii mocie Kaxa0ro N3MEPEHHUS .
Pesynbpratel n3mMepeHui

Ne mpoObl  [3HaUEHHE ANEKTPONPOBOJHOCTH, MKCM/cM  |Ha3BaHME BBIJAHHOTO BEIIECTBA

1
2
3
Bwvi6o0wi: OTpaszute NpUHAUIEKHOCTh BEUIECTB K CUIIBHBIM U CJIa0BIM 3J1eKTposiuTaM. KOHTpoIbHbIE BOIIPOCHI:

1.ITouemy pacTBOp COJITHOM KHCIIOTHI JIy4IlI€ TPOBOJUT IEKTPUUECKUI TOK MO0 CPAaBHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTHI?
2.K KakuM 3JeKTpOoJIMTaM OTHOCHUTCS PACTBOP a30THOM KUCHOTHI? 3 . 3amanue s noarotosku k ['MA, BITP

DOopMyITBI TOJIBKO CITA0BIX DJIEKTPOIUTOB MPEACTABICHBI B PSITY:
1.Ca(OH)2, H2S, HoSOs 2.H2CO3, NH3-H20, H,S  3.KOH, KNOs, HCI  4.ZnS04, MgCl, HBr

JleMoHcTpanMOHHBIH onbIT Ne 2. «M3yueHue BJIAMSTHUS PA3JIUYHBIX (P)AKTOPOB HA CKOPOCTh peaKmum»

Teopernueckas yactb. CyIiecTBYIOT pa3Hble MOAUGUKAIIMN MPUOOpa I M3ydeHUs XUMHUYECKUX peakinuii. B oHON KOHCTPYKIIMU pOJIb peakTopa
BBITIOJTHSET OOBIYHASI POOHMPKA, B IPYroM, 60see COBpeMEeHHOMU, — cocya JlanmopTa.

OpnHako TeXHMKA JEMOHCTPALMH IKCIEPUMEHTA OCTAETCS OJIMHAKOBOM. MEeHseTCsl JIMIb NOPSI0OK CMELIMBAHNS pearupyromux seniects. CHadana B
MPOOUPKY-PEaKTOP 3aJIMBACTCS PACTBOP KUCIOTHI, @ B HETO NMOMEIIAETCs TBEPI0€ BEIIECTBO (LIUHK, MPaMop).

[IpakTnyeckas yactb. L{enb paboThl: U3y4YUTh BIUSHUE PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XUMHUECKON peaKIiH.

Ilepeuenv oamuuxos yughposoii n1abopamopuu’. TATYNK TEMIIEPATYPhI IJIATUHOBBIN.

Jlononrnumenvnoe 0b6opyodosanue. IipuOOp ISl U3yYEHHsS] CKOPOCTH XMMHUYECKUX PEaKIIMif; dJIeKTpUUecKas IUTUTKA; CTakaH XUMHueckuid Ha 250 mu;
HInaTens; KpUCTAJUTU3aTOP AJs MpoMbIBaHUs cocynoB JlangonsTa; npodupku [1X-21 (3 mr.) .

Mamepuanvt u peaxmueot. consinas kuciaota (4%-ubiit); consiras kuciaota (10%-Hblit); KyCOYKH MpamMopa; MOPOIIOK MpaMopa; ykcycHast kucioTa (6%-
HBIH); HUHK; Iepokcul Bogopoaa (3%-ubli); nuokcua Mapranua (IV) .

Texuuxa 6ezonacnocmu.: Co0Mr0AaTh IpaBHIia padOTHI C KUCIOTAMU M HarpeBaTeIbHBIMU 3JIEKTPUUECKUMHU MTPHO0- paMH .

Hncmpykyus k 8binoaneHuro:

Onvim 1.BausitHue NpUpOAbl pearupyroiuX BEIIeCTB Ha CKOPOCTh XUMHUYECKON peakiiuu

B oxHo xoneHo cocyna JlangonbTa Haneite 3 M 1 M pactBop ykcycHOU KuCTOTHI (F16%-HBIN pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 TpaHyIIbl
nuHKa. Bo BTOpoil cocyn Jlan- nonbra Haneire 3 mu1 1 M consiHO#M kucnoTsl (24%-Hblif), B Apyroe KojieHo — 2—3 rpaHynsl nuHKa . [Ipucoenunure
cocyabl JlaHT0TbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume sHumanue! O)IHOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCydax JlangonpTa K IpaHyJlaM IIMHKAa. CpaBHI/ITC YPOBHU KUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. Yyamuecs aeaT BeIBOI O pa3H0171 CKOPOCTHU XUMHYCCKUX pCaKI_II/Iﬁ .



Onvim 2. BnusiHue KOHIEHTPAIUK Pearupyromnux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peaKkiuu

B onno koneno cocyna Jlanponwsra Haneire 3 mit 4%-HOM COJSTHOM KUCIOTHI, B IPYroe KOJIEHO MmoMecTuTe 2—3 rpaHyibl IMHKa . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mi 10%-HOM CONSHOM KHUCIOTBHL, B ApYyroe KoJeHO — 2—3 rpanyiabl LuHKa. [lpucoenunure cocynsl JlangonsTa K
MaHOMETPUYECKUM TPyOKaM.

Oobpatute BHUMaHue! OJHOBPEMEHHO TIepenelTe KUCIOThl B cocyaax Jlanmonbra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHU JKMJKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Aenat0T BBIBOJ O pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromyx BeIecTB Ha CKOPOCTh XUMUYECKON peaKkinu

B onno xoneno cocyna Jlanponera Hanmerite 3 Ma 10 % constHOM KHCIIOTHI, B APYroe KOJIGHO MOMECTUTe 2—3 TpaHylbl IMHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mu 10%-HOM consi- HOW KHUCIOTHI, Harperoil Ha BojasHOW Oane g0 50 °C, B apyroe KoieHo — 2—3 TpaHyibl LUHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Ob6patute BHUMaHue! OJHOBpPEMEHHO TMepenelTe KHUCIOThl B cocyaax Jlanmonpra K rpaHynaMm nuHKAa. CpaBHUTE YPOBHU JKHMJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs AenaroT BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHHM .

Onvim Ne 4. BnusiHMe OBEPXHOCTU COITPUKOCHOBEHUS PEArupyroIINX BEIIECTB Ha CKOPOCTh XUMUYECKON pPeaKlInu

B oano xoneno cocyna JlanmonbTa HaneiTe 3 M1 4%-HOW CONSTHOW KHUCIIOTHI, B IPYroe KOJIEHO MoMecTuTe 1 T Mpamopa, B3ATOTO B BUE Kycouka. Bo
BTOpOH cocyx Jlannonbra Haneite 3 miut 4%-HOH COJITHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. Ilpucoeaunure cocyast JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TiepeliedTe KHUCIOTHI B cocymax Jlamgonbra kK Mpamopy mnuHKa. CpaBHUTE YpPOBHU JKHJIKOCTH B
MaHOMETPUYECKHX TpyOKax. VYuyamuecs Aenat0T BBIBOJI O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onwvim 5. BnusiHue Kataau3atopa Ha CKOPOCTh XUMUUYECKOW PEaKITuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, nomectute 2 AeMOHCTpallMOHHbBIE TPoOHpKH ¢ 2 M 3% -HOTO pacTBopa Nepokcuaa BoJopoaa. BeiiepxkuBaor
MpoOUpPKH B BOJE OKOJO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOW OaHM U NPOJAEMOHCTPUPYHTE ydalllUMCS pe3ylbTaT — Ha CTEHKAaX MpOOHpPKH
MOSIBUIKNCH IY3BIPbKH Ta3a kKuciopoaa. B oaHy u3 mpoOupok BHecuTe Ha KOHUMKe mmaTens auokcun mapranina (IV) . HaGmromaror suHepruyHoe
BbIJICTICHUE KUCIOPOA.

Koumponvnvie 6onpocwi: 1.0T kakux (akTOpoB 3aBUCUT CKOpPOCTh XuMUueckoil peakiuu? 2.Ilouemy pasnokeHue NepoKcuia BOAOpOJa B
MPUCYTCTBUH Auokcuaa mapranua (IV) cHauana unér oueHs ObICTPO, a 3aTEM 3aMeyiseTcs?

3.3aganus i pa3BuTUs QYHKIIMOHATBHONU TPAMOTHOCTH:

B Tpu onuHakoBbie MPOOUPKH YUSHUKH HAIWIM MO 5 MJI pacTBOpPa COJIIHOM KUCIOTHI OJMHAKOBOM KOHIIEHTpalu. B mepByro mpoOUpKy MOJIOKUIN
CTPY)KKH 3KeJie3a, BO BTOPYIO — CTPYKKHM IIMHKA, B TPETbIO — CTPYKKHM HEU3BECTHOTO CBETIIOTO SIPKO OJIECTSIIETO
Meranna. HanGornee MHTEHCHBHO BBIJAENEHHE Ta3a HAONIOJANHM B TpeTheil MpoOupKe ¢ HeM3BeCTHHIM MeTamiom. BoC
BTOpPOH MpPOOUpPKE C IIMHKOM HWHTEHCHUBHOCTh BBbIJIEJIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke c
KeJIe30M HHTEHCUBHOCTD BBIJIEJIEHU ra3a Obljla HANMEHbIICH. B
a)/leiictBue Kakoro QaxTopa, BIMSIOIIEI0 Ha CKOPOCTb peakuuu, HaOmronanu yvamuecs? 0) Kakoil meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuiIuTe Ha3BaHUE MeTala.

4. Ha rpaduke mpejactaBieHa 3aBUCUMOCTh KOHIIGHTPALMU HCXOJHBIX BELIECTB U MPOAYKTOB PEAKIUH OT BPEMEHH
MPOTEKAHHsI PEAKIIUU:

Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMM MCXOJHBIX BEUIECTB W MPOJYKTOB PEAKLUUU OT BPEMEHH IMPOTEKAHHS A

A

peaxiu
Omnpenenure, Kakasi KpUBasi ONMUCHIBAET U3MEHEHNE KOHIIEHTPALIMK UCXO/IHBIX BEIIECTB, a KaKkas — IPOAYKTOB PEAKIUU .

Ty



IlepeyeHb 10CTYNHBIX HCTOYHMKOB HH(pOPMaLNU

1.BacunseB B.I1., Mopo3sosa P.I1., Kouepruna JI. A. [IpakTukym 1Mo aHaIMTHYECKOM XuMun: Y4eb. mocodue st By30B .-M .: Xumus, 2000 . — 328 ¢ .
2.I'pocce 3., BaiicmanTtens X. XuMmus aiis1 1r0003HATENbHBIX. OCHOBBI XUMHH U 3aHUMAaTeNbHbIe OonbITEL. ['J[P . 1974 . Tlep . ¢ mem .- JI .: Xumus, 1979.
—392c.

3. leprrousbi B.®. Mup Bonsl. — JI .: Henpa, 1979.-254 ¢ .

4. Kumu JI.M . O6mas xumus . [Ipaktukym L-mukpo . PykoBoactBo mist cryaentos . — M .: MY, 2006 . — 322c¢ .

5.Wcnonb3oBanue nudpoBbIxX 1aboparopuit mpu oOydennn xumuu B cpeaneit mkone/ becnanos I1. M. lopodeer M.B., Kumun [AM ., 3umuna A
., OpxexoBckuii I1.A.- M .: BUHOM . Jlaboparopwus 3nanuii, 2014 . — 229 c .

6. Kpucramnel. Kpucrannoruapatsl: Metoauueckue ykazanus K jaboparopHsiM pabotam. Mudraxosa H. 111., [lerposa T.H., Paxmaryniauna 1. ©. —
Kazanb: Kazan. roc. rexnos . yu-T ., 2006 . — 24 ¢ .

7. Jleencon U1 .A. 100 BorrpocoB 1 OTBETOB M0 XUMUM: MaTtepHaibl 11 IIKOJIbHBIX pedepa- TOB, GaKyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: YueOHOe

nocooue. — M .: «MzmatensctBOo ACT»: «M3matenscTBO AcTtpensy, 2002 . — 347 c.

8.Jleencon U . A . Xumnueckue peakiuu: TennoBoit apdext, paBHoBecue, ckopocts . — M .: OO0 «M3aarensctBo Actpens, 2002 . — 192 c.
9.JIypse 0. 0. CrpaBounuk 1o aHanmutudeckoit xumun. — M .: Xumus, 1971 . — C . 71—89.10. Hazaposa T.C., I'pabeuxmii A .A ., JlaBpoBa B.
H. Xumunueckuii skcnepuMeHnTt B 1mkoje . — M .: [Ipocsemienue, 1987 . —240 c .

11. Heoprannueckas xumusi: B 3 1./Ilox pen. 1O . [ . TpetbsikoBa . T . 1: ®U3HKO-XMMHUIECKHE OCHOBBI HEOPraHUUECKOW XUMUU: YUEOHHUK /IS CTY]I.
BoIci . yueO . 3aBeaeHuit/M . E . Tamm, 1O . JI . TperbsikoB . — M .: U3marenbckuii ieHTp «Akamemusi», 2004 . —240 c .

12.TlerpsaoB U.B . Camoe HeoObIKHOBEHHOE BemiecTBo B Mupe . — M .: [lemaroruka, 1976 . — 96 c .

13.CrpensuauxoBa JI. H. 13 gero Bcé caenano? Pacckassl o BemectBe. — M .. Ay3a-nipecc . 2011 . — 208 c.

14. CycnennukoBa B .M, Kucenesa E . K. PykoBocTBO 110 MpUTroTOBIEHNIO TUTPOBAHHBIX pacTBOpoB . — JI .: Xumus, 1967 . — 139 c.

15.@apaneri M. Hcrtopus cBeun: Ilep. ¢ anrn ./Ilox pen . b . B . HoBoxunosa . — M .. Hayka . ['maBHas penmakuus (pu3HKO-MaTEeMaTHYECKOM
nutepatypsbl, 1980 . — 128 ¢ ., un . — (bubnuoTeu-ka «KBaHT»)

16 . Xomuenko I'. I1.,CeBactpsinoBa K . 1 . OxkucnurensHO-BOCCTaHOBHUTENBbHBIE peakiuu . — M .. [Ipocemenne, 1989 . — 141 ¢ .

17 . Duuknoneaus s aereit. T.17 . Xumus / T'nas . pex .B. A. Bonoaus, Ben . Hay4 . pex . U . Jleencon . — M .. ABanta +, 2003 . — 640 ¢ .

18 . Optumo JI . Boga: kaura o caMmom Ba)kHOM BeliecTBe B Mupe: nep. ¢ pun . —M .: Kommacl'un, 2019 . — 153 ..

19 . Yeptro U.H ., XKyxos I1.H. Xumudeckuii SKkCriepuMeHT ¢ MaJIbIMH KoJInuecTBaMu peakTuBoB . M .. [IpocBemenne, 1989 . — 191 ¢ .

20 . Caiit MI'Y . [IporpaMma Kypca XUMUU Ui ydanuxcs 8—9 kiaccoB 0011e00pa30BaTeIbHON HIKOJIBI .
http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

21 . Caiit ®UITU. OTKpbITHII OaHK 3a1aHUM 111 POPMHUPOBAHUS €CTECTBEHHOHAYYHOM I'PaMOTHOCTH .
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22 . Caiit Ennnas xomnekius nudpoBbeIx 00pa3oBaTelbHBIX pecypcoB .http://school-collection .edu.ru/catalog .
23 . Caiit ®enepanbHblii EHTP UH(OPMAIIMOHHO-00pa30BaTeNbHBIX pecypcos . http://fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

	Пояснительная записка
	Нормативная база
	Краткое описание подходов к структурированию материалов
	В образовательной программе (ОП) представлены следующие разделы:

	Описание материально-технической базы центра «Точка роста»,
	Рабочая программа по химии для 8―9 классов
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ
	Личностные результаты
	Метапредметные результаты
	Предметные результаты
	8 КЛАСС
	9 КЛАСС


	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ» ПО ГОДАМ ИЗУЧЕНИЯ
	8 КЛАСС
	Межпредметные связи
	9 КЛАСС


	Лабораторные работы
	8 класс
	Практическая работа № 1. «Изучение строения пламени»

	Демонстрационный эксперимент № 3.  «Закон сохранения массы веществ»
	Выводы:
	Демонстрационный эксперимент № 4. «Определение состава воздуха»
	Выводы: (1)
	9 класс
	Практическая работа № 1. Электролиты и неэлектролиты
	Лабораторный опыт № 1. «Влияние растворителя на диссоциацию»
	Лабораторный опыт № 2. «Сильные и слабые электролиты»
	Демонстрационный опыт № 2. «Изучение влияния различных факторов на скорость реакции»


	Перечень доступных источников информации

		2023-09-28T22:25:01+0400
	с. Лебяжье
	Макарова Ирина Юрьевна
	Я являюсь автором этого документа




