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[HosicHuTebHAs 3amMUCKA ”
Paboyas mporpamma 1o XMMHHU Ha ypOBHE OCHOBHOTO 001Ier0 00pa30BaHUs COCTaBJIEHA HA OCHOBE MOJIOKEHUNH U TpeOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMBbl, MPEICTaBICHHBIX B De/iepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTE OCHOBHOTO 0011ero 00pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus U Hayku PO Ne 287 ot 31.05.2021, c yuerom IIpumepHoii mporpammel Boctiutanusi, OCHOBHOM
obpazoBatenbHOM mporpammel MKOY Mymnanaynsckas COLLL Nel ocHOBHOTO 00111eT0 00pa3oBanus, AANTHPOBAHOOW MPOrPaMMbI OCHOBHOTO OOIIETO
obpazoBanust MKOY Mymnanaynsckas COLL Nel, mpumepHoii pabodeid mporpammbl MHCTHTYTa cTpaTeruu pa3BuTHs oOopasoBanus Poccuiickoit Akanemun
obpaszoBanus M, 2021
B COOTBETCTBHUH C

- [Tonmosxenunem o paboueit mporpamme yueoHoro npeamera, kypca MBOY Kanmanckas COUI um. I'.A. Y gapuesa.

Y OPUEHTHUPOBAHA HA pean3alliio B IIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJOTUUYECKOM HampaBieHHOCTeN « Touka pocTay,

co3anHoro Ha 0aze MKOVY Mynanaynsckast COII Nel um A.S1. AGaymnaeBa C LENbIO Pa3BUTHA Y 0OyYarolIMXCs €CTECTBEHHOHAYUYHO,

MaTeMaTH4eCKOM, MHPOPMAIIMOHHONW TPaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO W KPEATUBHOTO MBIILICHUS, COBEPIICHCTBOBAHUS

HaBBIKOB €CTECTBEHHOHAYYHOM M TEXHOJOTMUYECKOW HAMPABIEHHOCTH, a TaKXe JUIsl MPAKTHYECKON OTpaOOTKH y4eOHOro Marepuasa o

y4aeOHbIM TipeaMeTaM «Dusnkay,«Xumusy, «buonorus, « TexHomorus.

Ha 06a3e mnentpa «Touka poctay obecneunmBaeTcs peaqusanus 00pa30BaTEIbHBIX MIPOrPaMM €CTECTBEHHOHAYYHOUW U
TEXHOJIOTUYECKON HANpaBJIICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHMSIMHM 3aKOHOAATENHCTBA B cepe 0Opa3oBaHUs U C
yuéroM pekomenaauuii @DexnepanbHOro omepatopa ydeOHoro mnpeamera «Xumus». OOpa3zoBaTenbHas MporpamMma IO3BOJSET
MHTETPUPOBATHh pealiu3yeMble 3/1eCh TOJXOJbl, CTPYKTYpY M COAEpXaHHe IpH opraHuzanuu oOydeHus xumMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0aze J1r000ro U3 AOCTYHHBIX ydeOHo-metomuueckux komiuiekcoB (YMK). Hcnonb3oBanue o60pyaoBaHus LIEHTpa
«Touka pocTa» 1O3BOJISET CO31aTh YCIOBUA:

* ISl pacIIUPEHUs COJCPIKAHUS IIKOIHHOTO XUMUYECKOT0 00pa30BaHus;

* JIJIs1 IOBBIIICHUS TTO3HABATEIBHON aKTUBHOCTHU 00YYAOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* JUIS pa3BUTHUS JMYHOCTH pebeHKa B mpoiecce OOydeHHs XHMHH, €ro CHocoOHOCTeH, (popMHUpOBaHHS U YIOBJIECTBOPEHUS
COILIMANILHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTENH;

711 paboOThI ¢ OJApEHHBIMU IIKOJIbHUKAMU, OPTaHU3AIMHN WX Pa3BUTHS B PA3IMUHBIX OOJACTAX 00pa30BaTeNbHOM, TBOPUECKOMN
NEATCIBHOCTH.

[Tpumensiss uudpoBbie 1abopaTopu Ha ypOKaX XHMMHH, YYallHecs CMOTYT BBIMOJHUTH MHOKECTBO JaO0OpaTOpHBIX paboT u
SKCIEPUMEHTOB I10 MPOrpaMMe 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 dIeKTPOTUTHUECKON
JTUCCOIMAMU. 6. XUMHUUECKHE peakiuu. 7. XUMUYECKUE AIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAIIOB U MX COSAMHEHUH).

B ocHOBY BbIZIeTICHHS TaKUX Pa3ZeiiOB 3aJ0KEH XUMUYECKUH AKCIIEPUMEHT, TPAAULMOHHAs cHcTeMa u3ydeHus xumuu. OCHOBHOU (opmoii
y4eOHON AEATENBHOCTH SBISETCS XUMHUYECKHH SKCHEPUMEHT, MPOBOAWMBIA B BHJE JIA0OPATOPHBIX, NMPAKTHUYECKUX PabOT M JIEMOHCTpAIH.
JleMOHCTpallMOHHBIA HSKCIEPUMEHT MPOBOAMTCA B TOM CIy4yae, €CId OH OMNAaceH Ui BBIIOJHEHHUS YYallUMHUCA WIM HMEIoLUicS mpubop
MIPEJICTaBJIEH B €IMHCTBEHHOM IK3EMILISIPE.

J1st m3ydeHus npeaMera « XuMHsD» Ha ITane 0CHOBHOI0 001ero oopaszosanusi orpoautcest 140 yacos: 8 kiacc - 70 wacos; 9 kimacc —70 Jacos.

JlanHast oOpa3oBaTelbHas IporpaMMa OOECIeYMBAaET YCBOCHHME Yy4alllUMHCS BaXXHEHIIMX XUMHYECKUX 3aKOHOB, TEOpUH U TOHATHUH;
(dbopMUpyeT MpeICTaBICHUE O POJIM XMMHUHU B OKPYXKAIOUIEM MHUpE M KU3HU yesoBeka. [Ipm 3TOM OCHOBHOE BHMMAaHHE YAEISETCS CYHIHOCTH
XMUMHUYECKUX PeaKLUi U METOJaM UX OCYIIECTBICHHUS.

OmHUM W3 OCHOBHBIX NMPUHIUIIOB MMOCTPOSHHSI TPOTPaMMBI SIBIISIETCS] TIPUHITAIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHBIE JaHHBIC, TOTYyICHHBIC
YYaIIUMHUCS HPU BBIMOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJSIOT YYAIIUMCS CaMOCTOSITENIHO JI€laTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KeHHBIE B COJEpkKaHUE MPOrpaMMBbl Kypca, CO3/1al0T HeOOXOAUMbIE YCIIOBUS JJIi CHCTEMHOTO YCBOCHHUS yJalllUMHCS OCHOB HAYKH,
Ui 0OecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3ACHCTBHS 00YUYEHHUs Ha JIMYHOCTD y4Yallerocs.

dopmupyemble 3HaHUS JOLKHBI CTaTh OCHOBOM CUCTEMBbI YOSKIEHUH MIKOJIbHUKA, IIEHTPAIbHBIM SAPOM €r0 HAyYHOI'0 MUPOBO33PEHUSI.

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

Hugposan (xomnviomepnas) nadopamopusa (LIJI), nporpaMMHO-anmapaTHBIA KOMIUIEKC, JIaTYMKOBas CHCTEMa — KOMIUIEKT Yy4eOHOTO
00opynoBaHuUs, BKIIOYAIOIMINNA U3MEPHUTENbHBIM 00K, HHTEepdEeiic KOTOPOro Mmo3BOJsET 00eceynBaTh CBSI3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3TMUHbIX (U3UUYECKUX BEIUYUH.

Jlamyuk memnepamypsl nA1AMUHOELH — TIPOCTOM U HAAEKHBIN NaTYMK, NpeJHA3HAUCH IS U3MEPEHUs] TEMIEpaTypsl B BOJIHBIX PAcTBOPax U B
ra3oBbIx cpenax. iMeer pasnuunblii 1uana3old maMepenuid ot —40 no +180 °C. TexHnueckne XxapakKTEpUCTUKU aTUYMKA yKa3aHbl B UHCTPYKIUU I10
sKcIyaTauu. damuux memnepamypel mepmonapusiii NpeaHa3HaueH 1 u3Mmepenus temmnepatyp 10 900 oC. Mcnonb3yercst npu BbINOIHEHUU
paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MIaMeHH, MIABJICHHUS U Pa3I0KEHHsI BEIIECTB.

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

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

Jlamuuk 2nekmponpoeoonocmu NpeHAZHAUCH IS U3MEPEHUS YIIEIbHON 3JIEKTPONPOBOAHOCTH JKUJIKOCTEH, B TOM YMCIIE€ U BOJHBIX PacTBOPOB
BemecTB. [IpuMensieTcs npu U3y4eHUu TEOPHUHU IEKTPOJUTUUECKON AUCCOLMALINY, XapAaKTEPUCTUK BOJHBIX PAaCTBOPOB
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amyuk xn0puod-uono6 UCNONIb3yeTCs I KOJNYECTBEHHOTO ONPEIEIICHUsI COJEPKAaHUS MOHOB XJIOpa B BOJHBIX pacTBOpAax, MOYBE, MPOJIYKTax
nutanus. K nmaTtunky mojkimrodaercs MoHOceNneKTUBHbIN anekTpoa (MCD) (pabouuit 2eKTpoa), MOTSHIMAT KOTOPOTO 3aBUCHT OT KOHIIEHTpPAIUU
OTIpENIeNIIEMOT0 MOHA, B IAaHHOM ciiydae oT KoHueHTpauu annoHoB Cl. ITorenmman MCD onpenenstoT OTHOCUTENBLHO JIEKTPOIa CPAaBHEHHUS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamyux Humpam-uonoé TpelHa3HAYEH JJIsl KOJMYECTBEHHOI'O OIPE/AEJICHUS HUTPATOB B Pa3IMYHBIX OOBEKTaX OKpPY)KAIOWIEH Cpenbl: BOJE,
oBoIax, (pyKkTax, KOJOACHBIX U3JIEIHSX H T.I.

Mukpockon yughposoi npenrHazHaueH U1 N3y4eHHUS (GOPMBI KPHCTAIIIOB U HAOIIOJCHHS 32 POCTOM KPUCTAILIOB.

Annapam o0ns nposedenus xumuueckux peaxuuii (AITXP) npeaHasHayeH IS MOJYYCHUS W IEMOHCTPAIMU CBOMCTB TOKCHYHBIX ITAPOB M T'a30B .
OTHU BeIIeCTBA TOJY4arOTCSl B KojOe-peakTope, W TMpu HarpeBaHuu (uWiam Oe3 HarpeBaHWs) ra3000pa3Hble BEIIECTBA NPOXOIAT dYepes
MOTJIOTUTENBHBIE EMKOCTH (HACaJIKU) C PAaCTBOPAMH PEareHTOB, BCTYIMAIOT C HUMHU B peakiuio. M30bITOK ra3a MorioniaeTcs KUIKUMHU U TBEPIBIMU
peareHTaMu, a TaKke aKTUBUPOBAHHBIM YIIEM. AnmapaT dalle BCEro UCIOJb3YIOT IS MOJIyYeHUs U JJIEMOHCTPALMU CBOMCTB XJIOpa, CEPOBOIOPOAA.
Ilpuéop ona demoncmpayuu 3a6ucumMocmu  CKOpPOCMU XUMUYECKUX PEaKyUuil Om pa3nudyHbelX paKxmopose VCTONb3YyIoT IPU U3yYEeHUH TeMbl
«CKOpOCTh XMUMHYECKOW peakmuuy U TerioBoro 3ddexra xumMudeckux peakiuid. [Ipubop maét BO3MOKHOCTh AKCIIEPUMEHTAIILHO HCCIIEIOBATH
BIIUSIHUE HA CKOPOCTh XUMUYECKHUX PEAKIHH CIeAYIOMUX (PaKTOpOB: MPUPOBI PEarHPYIOMIUX BEUIECTB, KOHIIEHTPAIIMH PEarupyroIIuX BEIIECTB,
TIJTOIAIA TPAHUITI pa3jieria pa3 B TETEePOTreHHBIX CUCTEMaX (MIOBEPXHOCTH COMPUKOCHOBEHUS MEXTy PEarupyroliMH BEIIECTBAMHU), TEMIIEPATYPHI,
KaTaauzaTopa, MHTHOUTOpa.

Ilunemka-0o3zamop — TnpucnocobiIeHre, HCIONb3yeMoe B JIadopaTopuu IJisi OTMEPUBAHUS ONpPENeN€HHOro 00béMa xuakocTtd. Ilumerku
BBINTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSHHOrO 00b&éMa. B kommuiekTsl 00OpymOBaHUS JUIsI MEAMLUMHCKUX KJIACCOB BXOISAT YNOOHBIE MHITETKH-
J103aTOPBI OJTHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOIMMBIH 00BbEM 0TOMpPAaEMOIl JKUKOCTHU B TPEX Pa3IMUHbIX JUAMa30HaX.

bana kombéunuposannasa npenHazHauyeHa JUid HarpeBa CTEKISHHBIX U (PapdopoBBIX COCYNOB, KOrjaa TpeOyeTcsi cO3AaTh BOKPYI HArpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, U30eKaTh HCIOJIb30BAHUS OTKPBITOTO IJIAMEHU M pacKajI€HHOW s3JekTpudeckoi crupanu. Kopryc
KOMOMHUPOBAHHOM OaHM ciesiaH u3 antoMuHus. KuaKocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpbIBAETCS KOJIbIIAMU PA3IMYHOTO TUAMETpA.
Ilpuéop ona nonyyenus 2a30e WCTONIBb3YETCs IS MOJY4YeHHUs] HEOOJIBIIMX KOJIMYECTB ra3oB: BOJAOPOJa, KHCIOopoaa (M3 MEepoKCHIa BOJOPOAA),
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 COOTBETCTBUHM C TPEOOBAaHMSAMHM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUS U C Y4ETOM pPEKOMEHJAlMi
denepanbHOro onepaTopa yueOHOro npeamMeTa «XUMUs.

OO6pa3oBarenbHas IporpaMmMa Mo3BOJSET HHTETPUPOBATH PeANTHU3YyeMble MOX0/Ibl, CTPYKTYPY U COJIEepKaHHe MPHU OpraHnu3alui 00yueHHs] XUMHUU
B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J11000ro U3 JIOCTYNHBIX y4eOHO-MeTotuueckux komiuiekcoB (YMK).

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

-JUTSI pacIIUPEHUs COJIePHKAHUS IIKOJILHOTO XMMUYECKOTO 00pa30BaHus;

-JUTsI TIOBBILLICHHSI IO3HABATEIbHOM aKTUBHOCTH 00Y4aIOLIUXCS B €CTECTBEHHOHAYYHOU 001aCTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPEHHUS COLTUATIEHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1s1 pabOTHI ¢ OAAPEHHBIMH IIKOJIbHUKAMH, OPraHU3alliy UX PAa3BUTHUS B Pa3IMYHBIX 00JaCTIX 00pa30BaTENbHOM, 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
MaTepuaiy; He 6osiee 2 omMOOK WM 4 HeToYETOB 10 MPOIIEHHOMY MaTepually; UCIOJIb30BaHNE HEPAIIMOHABHBIX MIPUEMOB PEIICHUS yIeOHOH
3aJauM.

«3» — JIOCTaTOYHBIA MHHUMAJIbHBIA YPOBEHD BBITIOJIHEHHS TPEOOBAHUH, MIPEIBIBIIEMBIX K KOHKPETHOH paboTe: He 6osee 4—6 ommnbok mim 10
HEZ0YETOB M0 TeKYIIeMy yueOHOMY MaTepHaily; He Oosiee 3—5 omnOoK Uil He 6oJiee 8 HeJI0UETOB MO MPOUIEHHOMY YueOHOMY MaTepuay.
«2» — ypOBEHb BBINIOJHEHHS TPEOOBaHUI HIKE yIOBIECTBOPHTEIBHOTO: Hamuue Oojee 6 ommOok mim 10 Hemo4YeToB Mo TeKyIeMy MaTepray;
6osiee 5 omumOOK M Oosiee 8§ HEAOUYETOB TIO MPOWIEHHOMY MaTepHaly.



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 HpOFpaMMI)I 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 06HIGCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUA, U
CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS 1
COLMATTU3ALIH 00YYaIOIIUXCS .

JIMYHOCTHBIE PE3yNbTaThl OTPaXatoT c(HOPMUPOBAHHOCTh, B TOM
YHUCJIE B YACTH:

Hampuomuuecxozo eocnumaHuA

1) IEHHOCTHOTO OTHOIICHHS K OTCUYSCTBEHHOMY KYJIBTYPHOMY,
UCTOPHYECKOMY M HAYYHOMY HACIICAMIO, TIOHUMAHUS 3HAYCHHS XH-
MHUYECKOM HAayKM B JKH3HM COBPEMEHHOro  OOIIECTRBa,
CIIOCOOHOCTH BJIaJCTh JOCTOBEPHOH HMH(pOpPMAIUCH O MepeToBbIX
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
yueOHBIX, TO3HABATEIbHBIX 3a]ay, BBINOJHEHUH XHUMHUYECKHX
OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHHIO U B3aMMOIIOMOIIIHA B TMPOIIECCE AITOU yueOHOM
JESTENbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEIACHUE U
MNOCTYIIKM CBOUX TOBApHILEH C MO3ULUK HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4€TOM OCO3HAHMS MOCJIEACTBUM MMOCTYTIKOB;

lleuuocmu HAY4YHO020 NOZHAHUA



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

4) MO3HABaTEJIbHBIX MOTHBOB, HAIPaBICHHBIX HA IOJy4YeHHE
HOBBIX 3HAaHUH IO XHWMHH, HEOOXOIUMBIX MJISI OOBSICHEHUS
Ha0J110/JTaeMbIX POLIECCOB U SBJIEHUH;

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

6) UHTEpeca K OOY4YEHWI0 W TIO3HAHWIO, JIFOOO3HATEIHLHOCTH,
TOTOBHOCTH u CTIOCOOHOCTH K camM000pa30BaHUIO,
UCCIIEI0BATENbCKOM  JIEATENbHOCTH, K OCO3HAHHOMY  BBIOOpY
HAIPaBICHHOCTH ¥ YPOBHs 00y4eHHs B JajbHEHIIeM;

@Dopmuposanun Kyibmypsl 300p06ba

7) OCO3HAHUS IICHHOCTH KM3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 370pPOBBIO, YCTAaHOBKH Ha 3I0POBBIH 00pa3 KHU3HH,
OCO3HAHHS TMOCIECACTBUI W HENPUSTHS BPEIHBIX TPUBBIUCK
(ymoTpebnenus QJIKOTOJI, HapKOTHKOB, KypeHHS),
HEOOXOJIMMOCTH  COOJNIIOJICHUST ~ TpaBWJl  OE30IaCHOCTH  IMPH
00pallleHnH ¢ XUMUYECKUMH BEIIECTBAMHU B OBITY U PEabHOM JKH3HH;

Tpyoosozo 6ocnumanus

8) KOMMYHUKATHBHOW KOMIICTCHTHOCTH B  OOILIECTBEHHO
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/IUBUTYaTbHOH TPAeKTOPHH MPOJOIKEHUSI 00pa30BaHus C YIETOM
JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XMMHHM, OOIIECCTBEHHBIX
HHTEPECOB U MOTPEOHOCTEHH;

IKon02uUeCK020 60CHUMAHUA

9) HKOJIOTHYECKH 11€71eCO00pa3HOT0 OTHOLIECHUS K IPUPOJIE KaK
HWCTOYHHUKY >KM3HU Ha 3emie, OCHOBE €€ CyIEeCTBOBAaHUS,



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, YTPOKAIOIINX 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 XUMHH;

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

MeTtanpeameTHble pe3yJabTaThl

B coctaBe MeTanpeaAMETHBIX pe3y/IbTaTOB BBIACINAIOT 3HAUHMbIE
Ui GopMHUpPOBaHUS MUPOBO33PEHUS 00IIEHAYIHbIE TOHITHS
(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
LIEJIOCTHOM HAy4YHO! KapTUHE MUPA, U YHUBEpCAIbHbIE yueOHbIE
neicTBus (Mo3HaBaTeNIbHbIC,KOMMYHUKATHBHBIC, PETYISTUBHbIC),
KOTOpbIe 00ecneynBaoT GOPMUPOBAHUE TOTOBHOCTU 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 XapaKTCPHLBIC IMPpU3HAKH, YCTaHABJIMBATb
B3aMMOCBA3LC APYI'UMU HOHSITI/IHMI/I), HCIIOJIBb30BaTh MMOHATUA OJIA
O6’L$ICHCHI/I$IOT,Z[6J'ILHLIX (I)aKTOB )51 HBHCHHﬁ; BBI6I/IpaTB OCHOBAaHUA
U KpPUTCPpUU [JIA KJ'IaCCI/I(bI/IKaLII/II/I XUMHWUYCCKHUX BCIICCTB U
XUMHNYCCKHUX peaKuHﬁ; YCTaHaBJIMBATh NMPUINHHO-CIICACTBCHHBIC
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 XUMHU MOJICJIbHBIC IPEJCTABICHUI —
XUMHYECKUHA 3HAK (CHMBOJI 3JIEMEHTA), XMMHUUYecKas (opMmyia |
ypaBHEHHE  XHMHYECKOM  peakuu — TpU  PEIICHUH
y4e0HO-IT0O3HABATENBHBIX 3a7a4d; C YY4ETOM OTHX MOJICIBHBIX
MPEACTABJICHUI BBISBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIE
MPU3HAKK HW3Y4aeMbIX OOBEKTOB — XHMHUECKHX BEIIECTB H
XUMHAYECKHX PEaKLuil;

Bazosvimu uccnedosamenvckumu oelicmeuamu

3) YMEHHEM  HCHOJb30BaTh IIOCTAaBJICHHBIE 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 YUYECHUYECKHX IKCIIEPUMEHTOB: YMEHHE HabIronaTh 3a
X0- JIOM TIpoliecca, CaMOCTOSTENBHO TPOTHO3UPOBATH €O
pe3ynbTaT, GopMyarpoBaTh 000OIICHUS U BHIBOABI IO pe3yIbTaTaM
NpPOBEAEHHOTO OINBITA, HCCIEAOBAHMS, COCTAaBIATH OTYET O
MIpO/JIeIaHHOH paboTe;

Pabomoit c ungpopmayuei

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

6) YMEHUEM MIPUMEHSTh Pa3IMYHbIE METO bl M 3aIIPOCHI ITPH TI0-
UcKe U orOope HHPOPMAIMH U COOTBETCTBYIOLIUX JTaHHBIX,
HEOOXOUMBIX IJIsl BBITIONIHEHUS Y4eOHBIX M TMO3HABATENIbHBIX
3a/a4 OMpeAeNnEHHOr0 THUIA; MPHOOpETEeHUE OmbITa B 00JIacTH
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/I0KEHUSI OTHOCUTENIBHO BBIIOJHEHUS IPELIOKEHHOM
3aj1a4u;

9) IpuUOOpPETEHNE OIBITA MPE3EHTALMH PE3YJILTATOB BBITOJHEHUS
XMMHUUYECKOTO KCTIIepUMEHTa (71a00paTOpHOTo OIBITA, TAOOpATOPHOU
PabOoTHI O UCCIIEJOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MIPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
M03HABaTEIbHON U UCCIIEN0BATENBCKOM ESATENbHOCTH TP PELIEHUN
BO3HHUKAIOMIMX MpoOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB U
COTJIaCOBAaHUS  TMO3HWIHN  (OOCYXIeHus, OOMEH MHEHHUSIMU,
«MO3TOBBIC IITYPMBI» H JI.);

Yuueepcansnvimu pecynamusnvimu oeiicmeuamu

11) yMEHHUEM CaMOCTOATEIBHO ONPEAEIIATE LIEINU
NesITeNbHOCTH, IIAHUPOBATh, OCYILIECTBISATh, KOHTPOJIUPOBAThH U
pH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO AEATEIHLHOCTD,
BBIOMpaTh HanboaeedPHeKTUBHBIC CIIOCOOBI PEIICHUS YICOHBIX 1
MO3HABATEJbHBIX 33/1a4, KOPPEKTUPOBATD MPEI0KEHHBIN aqrOPUTM
JENCTBUI TPH BHITIOJIHEHUH 33/IaHUM € YUETOM MOTY4EHUS HOBBIX
3HaHUM 00 U3y4aeMbIX 00bEKTaX — BELIECTBAX U PEaKIUsX;

12) yMEHMEM HCIOJNb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npejiaraeMble B yCIOBHUU 3a/1aHUM.

IIpeameTHbIe pe3yabTaThl

B cocraBe npeIMeTHBIX PE3yJIbTAaTOB 110 OCBOCHUIO
00513aTEIBHOIO COAEPKAHNS, YCTAHOBIEHHOTO IaHHOM IPUMEPHOI
paboueil MporpaMMoii, BBIIEISIOT: OCBOCHHBIE 00yUJarOLIMMHUCS
Hay4HbIE 3HAHUS, yMEHHSI M CHOCOOBI AEHCTBUH, crielin(pUIecKue
IJIS IPEAMET-HOM 00/1acTH «XUMHUS», BUIBI JESITEIbHOCTH 110
IIOJIy4YE€HHUIO HOBOTO3HAHMS, €M0 MHTEPIPETALINH,
Ipeo0pa30BaHUIO U IPUMEHEHUIO BPa3IMYHbIX YUEOHBIX H HOBBIX
CHUTyalusX.

[TpenmeTHbIe pe3yabTaThl IPEACTABICHBI IO T01aM 00y4YEeHUs
HOTPaXat0T c(POPMUPOBAHHOCTD Y 00yUArOLIUXCS CIEAYIOLIX
YMEHHH:



8 KIIACC

1) packpviéamb CMBICII OCHOBHBIX XUMUYECKHUX IOHSITHIA:
aToOM, MOJIEKYJIa, XUMUYECKHM DJIEMEHT, IIPOCTOE BEILECTBO,
CIIO)KHOE BEUIECTBO, CMECh, BAJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHas M MOJIEKYJSIpPHas Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas [JOJIsI XUMHYECKOIO 3JIEMEHTA,
MOJISIpHBIM ~ 00BEM, OKCHJ, KHUCJIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPULATENBHOCTh, CTEIEHb OKHCICHHUs, XHUMHUYECKas
peakiusi, TerioBo 3(hdeKT peakuuu, KiacCupUKAIUS PEaAKIUi,
XMMHUYECKasl CBA3b, pACTBOP, MACCOBAs JI0JI 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; MPHUHAJICKHOCTh 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 XMMUYECKUX DJIEMEHTOB 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 OOO3HAUEHUsSI, KOTOPBbIE HMEIOTCS B
tabmuie «[lepuoauueckas cucteMa XMMUYECKUX 35ieMeHToB /1. U.
MeHnzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMM CTPOECHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsja sjapa, 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) OOIIME XUMHUYECKUE
CBOICTBa BELIECTB PAa3JIMUHBIX KJIACCOB, MOATBEPXkas OMHCAHHE
npuMe- paMH  MOJICKYJSIPHBIX ypaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUXPEAKLHI;

8) npocHo3uposamv CBONCTBA BEILECTB B 3aBUCUMOCTH OT UX
KAueCTBEHHOTO COCTaBa; BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX
npe- BpallleHUH B Pa3IMYHbIX YCIOBUSX;

9) eblyucAMb OTHOCUTCIBHYIO MOJICKYISAPHYIO M MOJISIPHYIO
Macchl BEIIECTB; MACCOBYIO JIOII0 XMMHMUYECKOTO 3JIEMEHTa IO
(dopMynie COeIMHEHUs; MAacCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
MIPOBO-JUTH PACUYETHI TI0 YPABHEHUIO XUMHUYECKOMN PEaKINM;

10) npumenameo OCHOBHEIE onepanuu MBICIMTEIIBHON
NEeSTETPHOCT — aHalM3 H CHHTE3, 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 OIIBITOB 110 MOJTYYECHUIO
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 HMHIMKATOPOB  (JIaKMYC,
(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 OKUCICHUS, XHWMHUYECKas
peaxiusi, XUMHU4ecKasi CBSA3b, TEIIOBOU d(PQPEKT peakiuu, MOJb,
MOJISIPHBI  00BEM, PACTBOP; DIIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS JIUCCOIMAILIUS, PEAKIUH HOHHOTO OOMeHa,



oOpaTtumble u HeoOpaTUMBbIE peakiuy,
OKHUCIIUTEJIbHO-BOCCTAHOBUTENIbHbBIE 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 W  CTENEHb  OKUCIICHUS
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 TaOINUHYIO 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
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sApa, 001IEeHYHCIIO EKTPOHOB 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;
HEOpPraHMYecKue BEILECTBAa; XMMUYECKHE PeaKkUuu (10 4YUCIy U
COCTaBy YYacCTBYIOIIMX B PEAKIHUM BEUIECTB, IO TEIJIOBOMY
3pQexTy, MO0 H3MEHEHUIO CTENeHeH OKUCIEHHUS XHUMHYECKHX
HIIEMEHTOB);



7) xapakmepuzosams (onucvléams) OOIIME XUMHUYECKHME CBOWCTBA BEIIECTB pA3NIMYHBIX KJIACCOB, MOATBEPXkKJas ONHUCAHHE MpPHMe- paMH
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMUYCCKUX peaKL{Hﬁ;

8) cocmasnsimb YypaBHEHUS SJIEKTPOJUTUYECKON IMCCOLMAIUM KHCIOT, IIENOYeH W COJeH; MOJNHBIE W COKPAIIEHHBIC YPaBHEHHS PEaKIHil HOHHOTO
O6M€Ha; YpPaBHCHHA peaKHI/H\/JI, MNOATBECPKAAOIUXCYIICCTBOBAHUEC TeHETUYECKOU CBA3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB;

9) packpwiéamsv CyITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIXPEAKIINN TOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO 0ajlaHca ATUXPEaKIHii;

10) npoeHo3uposams CBOWCTBA BEUISCTB B 3aBHCHMOCTH OT WX CTPOCHUS; BO3MOYKHOCTH TPOTCKAHHSI XUMHUYECCKHX MPEBPALMICHUN B PA3INIHBIX
YCIIOBUSX;

11) gbluucaams OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJI0 XUMHUYECKOTO AIEMEHTA 1Mo (hop-Myiie CoOeNHEHMS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MTPOBOUTH PACUETHI 10 YPABHEHUIO XUMHICCKON PEaKIIHY;

12) cnedosams TIpaBHIIAM TOJB30BAHUS XUMHUYECKOH MOCYION M J1abopaToOpHBIM 00OPYAOBaHUEM, a TaK)KEe MpaBUIaM OOpAIICHUS C BEIIECTBAMU B
COOTBCTCTBUH C UHCTPYKIUAMHU I10 BI)IHOJIHGHI/IIOHa60paT0pHI)IX XUMHYCCKUX OIBITOB I10 MOJYYCHUIO U CO6I/IpaHI/II-OFa3006pa3HBIX BCILICCTB (aMMI/IaKa n
VTJIEKUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPIKIAFOIINE KAYeCTBCHHBIH CO- CTaB Pa3JIMYHBIX BENIECTB: PACIO3HABATH ONBITHBIM IMYTEM XJIOPHI- OPOMUJI-, HOIHI-,
Kap6OHaT-, (1)00(1)3T-, CHJIMKAT-, Cy.]'II)(baT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUA U MOHBI U3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIKWE B BOJAHBIX pacTBOpax
HCOPraHMYCCKUX BEHICCTB,

14) npumensimv OCHOBHBIC OIEPAIIMM MBICIHTEIBHOW NESITEIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHWE, 00OONICHHE, CHCTEMATH3AIlMIO, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€ — JUII WM3YYEHUS CBOWCTB BEIIECTB M XHMHYECKHX PEAKIHMH; €CTCCTBEHHO-HAYYHBIC METOIbl IO3HAHHUS —
HaOII0ZCHUE, U3MEpPEHNE, MOACITIMPOBAHUE, IKCTIEPUMEHT (peasTbHBIN 1 MBICIICHHBIN ).

COAEPKAHUE YYEBHOI'O MMPEAMETA «XUMMSA»IIO I'OAAM U3YUYEHUS
8 KJIACC

HepBOHa‘l AJIbHbI¢ XUMHYECKHEC NMOHATHS

[Tpenmer xumuu. Ponb XuMun B sxu3HU denoBeka. Tena u BemecTa. dusnyeckue cBoicTBa BellecTB. ArperaTHoe cocTosiHue BemecT. [lonsaTue o MeToaax
NO3HaHUS B XMMHUU. XUMHUs B cucTeMe HayK . YucTsle BerecTBa U cMecH . CriocoObl pa3jesneHus cMeceii .

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE 31eMeHTbl. CUMBOJIBI XUMUYECKHX 3J€MEHTOB. [IpocThble U CI0KHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gopmyia. BaleHTHOCT aTOMOB XUMUUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsSaTOMHAs Macca.
OtHocutenbHas MOJIEKyJIIpHas Macca. MaccoBast 10711 XUMUYECKOTO 3JIEMEHTA B COETMHEHHU.

@usnueckue ¥ XMMUUYECKHUE SBICHUA. XHMMHMYECKas peakuus Meé NMPU3HAKU. 3aKOH COXPAHEHMS MacChl BELIECTB. XUMHUYECKUEYPAaBHEHMUS.
Knaccuduxarms XuMiUIecKux peakiuii (CoeJUHEeH s, pa3iokKeHUs, 3aMeIeHus ).

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY/I0i, ¢ mpaBuiaMu paboThI B TabopaTopuy U npuéMamMu 0OpaleHus ¢ 1JabopaTOPHbIM
000pyZI0BaHUEM; U3YUCHHE U OTTMCAaHUE (PU3UUECKUX CBOICTB 00pa31l0B HEOPraHUYECKHUX BEIECTB; HabMoAeHNne (PU3NUYECKUX (TIJIaBIeHUE BOCKA,
TastHHUE JIbJa, pACTUPAHUE caxapaB CTYIKE, KUTIEHHE M KOHJICHCAIUS BOJIbI) U XMMUYECKHX (TOpEHHECBEYH, IPOKAIUBAHNE MEHON MIPOBOJIOKH,
B3aMMO/ICHCTBUE Mea ¢ KUCIOTOH) sIBleHUH, HaOI0IeHNe 1 ONHMCaHKue IPU3HAKOB MPOTEKaHU XUMHUYECKUX peakIuil (pa3ioxkeHue caxapa,
B3aMMO/IEHCTBHECEPHOI KUCIIOTHI C XJIOpUI0M Oapus, pasnoxxkenue rugpokcuia meau (II) mpu narpeBanuu, B3auMoieHCTBHE Keie3a C paCTBOPOM COJTH
meau(1l)); nzyuenne cnoco6oB pazaeneHust cMecei (C MOMOIIBI0 MarHUTa, GUIBTPOBAHKE, BEITApUBAHUE, TUCTUILISALUSA, XpoMaTo-Trpadus),
MIPOBEACHUE OYMCTKU IOBAPEHHOM COJIM; HAOMIOACHNE NOMMCAHNE PE3yIbTaTOB IPOBEACHUS OIIBITA, MILUTIOCTPUPYIOLIETO 3aKOH COXpaHEHHS MacChI;



CO3/1aHKE MOJIENIEH MOJIEKYT (LIApOCTEPKHEBBIX) .

Ba:kneiimue NMPEACTABUTEIN HEOPraHUYECKUX BEIIECTB

Bosnyx — cmech razoB. CoctaB Bo3myxa. Kucinopox — snemeHT unpocroe BemecTBo. Haxoxenue Kucnopoaa B npupoie, Gu3nueckue U XUMHUYECKHe
cBoiicTBa (peakuuu ropenust). Oxcunpl. [Ipumenenue kucnopona. CriocoObl OTyUeHUs KHUCIOPO/ia B Ta00paToOpHu U MPOMBIIIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupoze. O30H — aJuioTpoIHas MOIU(BHUKAIMS KHCIOPO/a.

TennoBoit 3 GeKT XUMHUUECKONW PeaKIny, TEePMOXUMUYECKHE YPABHEHHUS, K30~ M SHIOTEPMUYECKHE peakui. TOITHBO: Yroib U METaH. 3arpsi3sHEHNe
BO3JlyXa, YCWIEHHE MApPHUKOBOTO 3P (eKTa,pa3pylieHne 030HOBOTO CIIOS .

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxienne Boiopo/ia B mpupo/ie, Gu3ndeckue 1 XUMUIECKHUEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYYECHUS.
CocTaB KHCIIOT U cOJei .

KonnuectBo Bemectsa. Mouns. MonsipHas Macca. 3akoH ABorazipo. MonsipHbIil 005EM ra3oB. PacuéTsl o XUMUUECKUM ypaBHE HUSIM.

dusnueckne cBOHcTBa BobL. Boma Kak pacTBopuTens. PacTBopsl. HackeHHbIe 1 HeHACHIIEHHEIE PACTBOPEL. Pacmeopumocms eeuyecms 6 600e. L
MaccoBast 10515 BeliecTBa B pacTBope. XHUMHUYecKHe cBoicTBa Bobl. CocTaB ocHOBaHMMA. Pojib pacTBOPOB B MpUpO/Ie U B ’KU3HU yesioBeka. KpyroBopot Bojbl
B IpUpo/ie. 3arpsi3HEHUENPUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOTHBIX BO/I.

Knaccuduxaims Heoprannueckux coeannenuit. Oxcunsl. Knaccuduxanus okcuos: conaeodpasyroniiue (OCHOBHbIE, KUCIOTHBIE, aM()OTepHbIE) U
HecoseoOpasyromue. HomeHnknatypa okcua0B (MexXAyHapoaHas U TpuBHaibHast). Pu3ndecke 1 XMMHYECKHe CBOMCTBA OKCHIOB. [Tomydenue.

OcHoBanus. Knaccudukaiusi oOCHOBaHUi: MET0YM M HEPACTBOPUMBIE OCHOBaHHUS. HoOMeHKIaTypa OCHOBaHMIA (MEXIyHApOAHAS U TPUBUAIIBHAS).
Ouznyeckue U XMMUYECKHE CBOMCTBA OCHOBaHUH. [lomyueHre oCHOBaHHIA.

Kucnotsr. Knaccudukarms kucinor. HomeHknatypa KUcioT (MeXIyHapoIHas U TpuBUaibHast ). DU3NUECKHe 1 XUMUIECKHE CBOMCTBA KUCIIOT. Psin
axktuBHocTH MeTaisioB H. H. bekerosa. [lonydenue Kucior.

Comu. Homenknatypa cosieit (MeXayHapoaHas U TpuBHaibHas ). GU3nvecKrue U XUMHUYECKUE CBOMCTBA cosieid. CIiocoObI MOTyYEeHUs COJICH.

I'enernueckas cBs3b MEXKAY KJacCaMU HEOPTaHUYECKUX COCAMHEHUN.

XUMHUYECKUI HKCTIEPUMEHT: KaueCTBEHHOE OTpeIeTIeHIe CO/IepKaHus KICIOpoa B BO3AyXe; MOIyueHUe, CoOupaHue, paclio3HaBaHUE U U3y4YeHHE CBOWCTB
KUCIIOPO/1a; HAOI0/IeHHe B3aUMOICHCTBUS BEILIECTB C KUCIOPOIOM U YCJIOBUSI BO3SHUKHOBEHUS U MPEKpalleHus ropeHus (Ioxapa); 03HaKOMJICHHE C
oOpa3amMu OKCHIOB 1 ONTMCAaHHE UX CBOMCTB; MOJIy4eHre, cCOOUpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB BOJOpo/a (TOpeHHe); B3aUMOICHCTBUE
Bojopoa ¢ okcuaom Meau(1l) (Bo3MoKHO HCIONb30BaHKE BUIEOMATEPUAIOB); HAOMI0IeHIE 00OPA3I0B BEIIECTB KOJTUYECTBOM 1 MOJIb; HCCIIeIOBAaHHE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; IPUTOTOBICHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOI A0JIei pacTBOPEHHOTO
BEIL[ECTBA; B3aMO/ICUCTBUE BOJIBI C METAJUIAaMU (HATPUEM U KalbleM) (BO3MOXKHO HCIOJIb30BaHKE BUAECOMATEPHUATIOB); ONIPEICIICHNE PACTBOPOB KUCIIOT
U TIeNoueil C MOMOIIBI0 WHUKATOPOB; UCCIIEI0BaHHE 00Pa3l[0B HEOPTAHUUECKHX BEIIECTB Pa3-TMYHBIX KIACCOB; HAOIIOACHNE N3MEHEHHS OKPACKU
WHIUKATOPOBB PACTBOPAX KUCIIOT U IIeNouei; n3ydeHue B3aumoieicTBus okcu-a1a meau(Il) ¢ pactBopoM cepHO# KUCTOTHI, KUCIOT C METaJlIaMH,
peakuuii HelTpanu3auum; MoJy4YeHne HepacTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJIHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIM; PEIIEHHUEIKCIIEPUMEHTAIIbHBIX
3a/1ay4 1o Teme «BaxHeilme K1acchl HEOPraHMIECKUX COETUHEHHUI.

Ileproandeckuil 3aK0H H NepuoANYecKas cucreMa xumudeckux djaementos /I, . Menaeneesa. CTpoenne aToMoB.
Xumnyeckas cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIC PEAKLHH

I[TepBbie MOMBITKY KIacCU(PUKALNK XUMUYECKHX d1IeMEHTOB. [IoHsTHE O Ipynnax CXOJHBIX 3JIEMEHTOB (ILETOYHbIE U IE€T0YHO3EMENbHbIE METAILIIbI,
raJloreHbl, THEPTHBIE T'a3bl. DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCHABI U TUIPOKCHIBL.



[Tepuoauyeckutii 3akon. [lepuoanueckas cucrema xumuueckuxasnemenToB Jl. . Menpeneesa. Buabl Tabnuiisl «Ilepuoanueckas cucreMa XMMUYECKUX
anemenToB /[ . . Menneneesay . [lepuoast u rpynnsl . U3nueckuii CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB IIEPU- OZa U IPYIIILI DJIEMEHTA .

Ctpoenue aromoB. CocTaB aTOMHBIX siep. M30Tonbl. DnekTpoHsl. CTpoeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMUYECKHX 3JIEMEHTOB
nepuoandeckoit cucremsl . . MenneneeBa. XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA I10 €r0 IOJI0KEHHIO B ieproandeckoi cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paJiyca aTOMOB XUMUYECKHX 3J1€- MEHTOB, METAJUTMUYECKHUX U HEMETAJNIMYECKUX CBOMCTB IO rpyHIaMy IEpUOJaM.
3HaueHUe NEePUOIMUECKOr0 3aKOHA U EPHOINYECKON CHCTEMBl XMMHUUECKUX 3JIEMEHTOB /ISl pa3BUTHsI HAYKU U NpakTuku . J[. 1. MenneneeB — yuéHslii u
IPaKIAHNH .

SJICKTPOOTPI/IHaTeJ'II)HOCTB XAMHWYECKHUX DJIEMEHTOB. XMMHUYECKas CBA3b (I/IOHHaﬂ, KOBAJICHTHAA MNOJIApHAad XU KOBAJICHTHAA HGHOJ’IS[pHaSI). CreneHb
okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE pCaKknum. Hpoueccm OKHCJIEHHS U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH SKCTIEPUMEHT: 3y4eHHe 00pa3loB BELIECTB METAIIJIOB M HEMETAJLIOB; B3aUMOACHCTBHE T'MIPOKCH/IA IIMHKA C PACTBOPAMHU KUCIIOT U
IIIGJ'IO‘-IGﬁ; IMPOBCACHUEC OIIBITOB, HJUTIOCTPUPYIOIIUXTTPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I (FOpCHI/IC,pCaKHI/II/I PasioKEHu,
COEJTMHEHNS).

Me:xnpeameTHble CBSA3H

Peanmzanust MeXmnpeaMETHBIX CBsI3eH NMPH M3YyYCHHH XUMHHB 8 KJIacce OCYIIECTBISIETCS Yepe3 NCTIOTb30BaHNe KaK OOIINX €CTECTBEHHO-HAYIHBIX
MOHSTHM, TaK U TIOHATHH, SBISAIOIIUXCS CUCTEMHBIMHU ISl OTJIENbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO1ue ecTecTBEHHO-HAYUHbIE OHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOpUs, 3aKOH, aHaJIN3, CHHTE3, KJIaCCU(PUKAIUS, TIEPUOINYHOCTh, HAOII0ACHHE,
AKCHEPUMEHT, MOJICTUPOBAHHUE, U3MEPEHHUE, MOJIEITb, IBJICHHE.

®duszuka: MaTepus, aTOM, SIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaJOAKTUBHOCTh, MOJIEKYJIa, SIEKTPUUECKUHN 3apsij, BEIIECTBO, TENI0, 00bEM,
arperaTHoe COCTOSTHUE BEIIeCTBa, ra3, (pu3nueckue BeTnYNHbI, AUHUIIBI HU3MEPEHUS, KOCMOC, IJIaHeThl, 3BE31b1, COJHIIE.

buonorus: gortocuntes, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, OJE3HBIE UCKOIAEMbIE, TOILTUBO, BOAHBIE PECYPCHI .

9 KJIACC

BemecTBO M XUMHYeCKas peaxkuusa

HepnounquKHﬁ 3aKOH. HepI/IOI[I/I‘lCCKaH CUCTEMA XUMHNYCCKHUXOJICMCHTOB H H. Menpeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMCpHOCTI/IB W3MEHEHUHU CBOMICTB
XUMHUYCCKUX IJICMCHTOB IICPBLIX TpéX IICPUOA0B, KAJINA, KaJIbIIHA U UX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHUEM 3JICMCHTOB B Hepnozmqecxoﬁ CUCTCMC U
CTPOCHUEM HUX aTOMOB.CTpoeHI/Ie BEILIECTBA: BUJbI XUMHUYECKOHN CBSA3HU. THIIBI KPUCTATUIMYCCKUX peI_HéTOK, 3aBUCHMOCTH CBOMCTB BEIllECTBA OT THIIA
KpHCT&J’IJ’IH‘iCCKOﬁ peHIéTKI/I U BUJa XUMUYECKOH CBS3H.

KJ'IaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYypa HCOPTAaHNYICCKUX BCIICCTB (Me)KZ[yHaPOI[HaH H TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMICTBA BCIICCTB, OTHOCAIINUXCA K
PAa3JIMIHBIM KJIaCCaM HCOPraHUYUCCKUX COG,Z[I/IHGHPlﬁ, TCHETUYCCKAsA CBA3b HCOPIraHNUYCCKUX BCUICCTB.

KHaCCH(pHKaHHH XUMHUYCCKUX peaKLII/Iﬁ 110 PA3JIMYHBIM IIPU3HAKAM (HO YUCITY U COCTAaBYy YUACTBYIOIIUX B pCaKIIUU BEUICCTB, 110 TCIIJIOBOMY 3(1)(1)GKTY, o
W3MEHEHHIO CTEIIEHEeH OKMCICHUS XUMUUECKUX 9JICMCHTOB, I1I0 06paTI/IMOCTI/I, 110 Y4aCTHUIO KaTaJm3aTopa). OK30- U SHAOTCPMUYCCKUC pCAKIINH,
TCPMOXUMHNYCCKUC YPABHCHUA.

ITonsarue o CKOpOCTH XHMHYECKOM peaknuu. [Toustre 06 06paTI/IMBIX " HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. IIoHsATHE O TOMOT€HHEBIX M TCTCPOTCHHBIX
PCAKIUAX. Ilouamue o xumuueckom pasHoeecul. @axmopbl, GauArowYuUe Ha CcKopocmbv XUMUYECKOU peakyuu u noniosHtcerHue XumMuiecKkoco
pasHoeeCUAl.



MexaHHu3M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHi (3IEKTPOHHBIN OaaHCc OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIHH).

Teopust 371€KTPOIUTUUECKOM ANCCOLMALIMN. DIEKTPOIUTHI M HEANIEKTPOIUTHL. KaTHOHbI, aHHOHBI. MeXaHu3M UCcCOLMalii BELECTB C pa3InyHbIMU BUIAMU
xumuueckoi cs3u. Crenens qucconnayu. CHibHbIE U Clla0ble AIeKTPOIUTHIL.

Peakiiu noHHOTO 0OMeEHa. Y CcI0BHS NPOTEKAaHKS peaKkluii HOHHOTO 0OMEHa, MOJIHbIE U COKPAILLEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBONWCTBA KHUCIOT,
OCHOBAHHI ¥ COJIEH B CBETE TMPEACTABICHUIO0 AIEKTPOIUTHYECKON Aucconranui. KauecTBeHHbIe peakiy Ha HOHBI . [lonamue o cuopoauze coell .

XUMUYECKUI KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX BELIECTB — METAJJIOB MHEMETAJIOB (rpadura
W aJMasa), CI0KHBIX BEIECTB (XJIOpU/a HATPHs); UCCIIEI0BAaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEakIiy OT BO3ACHCTBUS PA3IMIHBIX (PaKTOPOB,;
UCCIIE0BaHKE 3IEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLiecca JUCCOLMAIMU KHUCIIOT, LIeJIouei 1 coell (BO3MOYKHO NCIOJIb30BaHNE BUIEOMATEPHAIIOB);
MPO-BEJICHUE OTIBITOB, MJUTFOCTPUPYIOIIHMX MPU3HAKYU MPOTEKAHUS PEaKIIUi HOHHOTO 0OMeHa (00pa3oBaHue OCalKa, BbIIEIEHNE ra3a,00pa30BaHUE BOJIbI);
OMBITOB, WJUTIOCTPUPYIOLIUX ITPUMEPHI OKUCIIU- T€IbHO-BOCCTAHOBUTENIBHBIX PEAKIINI (TOpEHHE, PEaKIK pa3JIoKEHUs, COeIMHEHNUS ); pacllO3HAaBaHUE
HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX pEeaKlMii Ha MOHBI; pEIIeHUE IKCIIEPUMEHTAIbHbIX 33/1a4 .

HeMmerananl u ux COCIUHCHUA

OOmast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue U Gu3nyeckue CBOMCTBA MPOCTHIX
BEI[ECTB — TaJlOreHOB. XMMHUYECKHE CBOWCTBA HA MPUMeEpeE XJIopa (B3auMOJEHCTBHE C MeTalllaMu, HeMeTallllaMH, liieiodamu). Xnoposojaopoa. ConsHast
KHCJIOTa, XUMUYECKUE CBOWCTBA, TIOJIy4YEHHE, TPUMEHEHHE. J[efiCTBUE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M YellOBEeKa. BakHeWmne XJIOpuabl U UX
HAaXO0X/ICHUEB IPUPOJIE .

O6mas xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTETICHN OKHUCIICHHS.

Crtpoenue u pu3nuecKre CBONCTBA MPOCTHIX BEMIECTB — KUCIOPOJIa U CEPhl. AJJIOTPOIHBIE MOAN(PHUKAIINN KHCIOPOIa U Cephl. XUMHUYECKHUE CBONCTBA
cepbl. CepoBosiopo1, cTpoeHue, pu3ndecKie 1 Xumudeckue cBoiictBa. OKCHIbI cepbl Kak IMPeICTaBUTENHN KUCIOTHBIX OKCcHI0B. CepHas KUCI0Ta, pusnyeckue
U XMMHYeCKue CBOMCTBA (00IIMe Kak MpeACTaBUTENs Kilacca KUCIOT U cnenuduueckie). XUMHYECKUE Peakiuy, JIexKallue B OCHOBE MPOMBIILIEHHOTO
criocoba nonyuenusi cepHoit kucaotsl. [Ipumenenne. Conu cepHOIl KUCIIOTHI, KaYeCTBEHHAs! peakis Ha cyibdaT-uoH. Haxoxaenuecepsl u e€ coeJUHEHUI B
npupozie . XMMUYECKOe 3arpsa3HeHne OKPY>KaroLIeil Cpeibl COETUHEHUSIMU cepbl (KUCIOTHBIE I0K/I1, 3arpsiI3HEHHIE BO3/LyXa U BOJIOEMOB), CIIOCOOBI €r0
NPEAOTBPAILEHHUS .

OOmast xapakTepucTika 31eMeHToB VA-rpymmbl. OcOOEHHOCTUCTPOSHHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHHUSI.

A30T, pacnpocTpaHeHue B pupoje, Gu3nveckre 1 XumMudeckue cBoicTBa. KpyroBopot azora B npupoje . AMMHAK, ero pu3nueckuen XMMHUYEeCcKue
CBOIfCTBa, MoyueHue u npumeneHue. Comu aMMOHUS, UX (U3NYECKUe U XMMUYECKUe CBOMCTBA, TprMeHeHne. KadecTBeHHas peakiys Ha HOHbI aMMOHHSI.
A30THas KHCIOTA, e€ MoTyyeHue, PU3nUecKre 1 XUMUIECKHe CBOMCTBa (00IIMe KaK MpeACcTaBUTeNs Kiacca KUCIOT U cnenuduueckue. Menonp3zoBanue
HHUTPATOB U COJIeH aMMOHHS B Ka4eCTBE MUHEPATbHBIX yI00peHU. XMMUUECKOe 3arpsa3HeHHe OKPYKAIOIIeH cpeibl COSMHEHUSIMU a30Ta (KUCIOTHBIE
JI0%/11, 3arpsI3HEHNE BO3]lyXa, IOYBBI M BOJOEMOB).

®ochop, annorponHsie Moaudukaimu Gocdopa, bmsndeckre u xummdeckue cBoictBa. Oxenn dpocdopa(V) u hochopnas kucnora, husnyeckue u
XUMHUYECKUEe CBOICTBa, monydenue. Vcrnonp3oBanue GpocdaToB B kauecTBE MUHEPATBbHBIX YA00PEHHUH.

OO6mast xapakTepucTrika 371eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCITICHHS .

VYrnepos, annoTponHbsle MOAU(UKALINH, PACTIPOCTPAaHEHUE B IPUPOJIE, PU3NUECKUE U XUMUUYEeCKUe CBOMCTBA. AncopOuus. KpyroBopot yriaepona B mpupose.
Oxcujipl yraepoaa, ux Gu3H4ecKie 1 XkMU4ecKre CBONCTBA, JCHCTBHE Ha )KUBBIE OPTaHU3MBbI, IOTyYeHHE U IPUMEHEHHE. DKOIOTHUECKHE TPOOIEeMBbI,
cBsi3aHHbIE ¢ okcuioM yriepoaa(IV); runoresa riiobaibHOTO MOTETICHUS KJIMMAaTa; MapHUKOBBINA 3G eKT. YronbHas KUCI0Ta U €€ CoNu, UX (Gpu3nueckue u
XUMHYECKUE CBOICTBA, MONy4YeHue 1 pruMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-uoHbl. Vcronp3oBanne kapOOHATOB B OBITY, MEHUIIUHE,
IPOMBIIIJIEHHOCTH U CETbCKOM XO35HCTBE.



[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKMX BEUIECTBAX KaK O COCAMHEHHSX yriepoaa (METaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TIIHIEPHH,
YKCyCHast KUCIIOTA). Mx cocmag u xumuueckoe cmpoenue. IloHATHE 0 OHMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUPAX, OelKax, YyrJIeBOIaX — U UX POIH
B JKM3HM 4eJloBeKa. MamepuanbnoeeOuncmeo op2anuieckux u Heop2aHudecKux coeouHeHuul.

Kpemuuii, ero ¢usnyeckne W XUMHUYECKHE CBOWMCTBA, MoiydeHue n npuMenenue. CoeanmHeHus KpeMHUs B mpupone. OOmue mpecraBineHus o0 OKcuie
kpeMHuA(IV) u xpemuueBoil kucnore. CUITUKATHI, UX UCHOJIB30BAHUE B OBITY, MEIULIMHE, IPOMBILUICHHOCTU. BaoswcHelwiue cmpoumenbHble Mamepuabl:
Kepamuka, cmekno, yemenm, Oemon, owcenezobemon. I[Ipobremvl 6e30nacHO20  UCNONIL308AHUSL CIPOUMENbHLIX MAmMepuanlos 6
NOBCEOHEBHOU IHCUSHU.

XUMUYECKUH KCIIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHUUECKUX BEIIECTB, CBOWCTB COJITHOM KUCIIOTHI; TPOBEJAECHHE KaUECTBEHHBIX peaklnil Ha
XJIOPUI-MOHBI U HAOIII0/IEHUE TPU3HAKOB UX IPOTEKaHUsI; OTIBITHI, OTpakarolre GU3ndeckre 1 XMMUYeCKHe CBOMCTBA raJOreHOB U UX COEAMHEHUN
(BO3MOXHO MCTIOIB30BAHUEBHUICOMATEPUAIIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOTEHUIOB); O3HAKOMJICHHE C 00pa3IiaMu cephl U €€ COeAUHCHUSIMHU
(BO3- MOHO MCIIOJIb30BaHKUE BUAEOMATEPUAIIOB); HaONI0AEHNE TIpoliecca 00YyIIIMBaHUS caxapa MoJ] IeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTHI;
M3Yy4YeHHE XUMHUYECKHUX CBOMCTB pa30aBiIeHHOI CEepHON KUCIIOTHI, IPOBEIEHNE KaUeCTBEHHOM peakiuy Ha Cylb(aT-nuoH HHAOII0IeHIE TPU3HaKa e€
MIPOTEKAHUS; O3HAKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, (hocdopa U UX coeTMHEeHUH (BO3MOKHOMCIIONB30BaHNE BUIEOMATEPUalIoB), 0Opa3uamMmu
a30THBIX U QocopHBIX yA0OpEHUH; ToJTydyeHre, COOMpaHue, paclio3HaBaHUE U U3ydYeHHE CBOMCTB aMMHaKa; POBEAECHHE KaYeCTBEHHbBIX peaKlnii Ha NOH
aMMOHHUS U pocdaT-uOH U M3ydeHUE TPU3HAKOB X MPOTEKaHNUs,B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO(BO3MOKHO
UCIOJIb30BaHUE BUICOMATEPUAIIOB); U3yUEHHE MOJIENEN KPUCTAJUINYECKUX PEIIETOK anmasa, rpaduTta, (QyuiepeHa; 03HaKOMIIEHHUE C IIPOLIECCOM
azicopOLMuU PaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM IMPOTHUBOra3a; NoJydeHue, CoOOMpaHue, paclio3HABaHUE U M3yUEHHE CBOWCTB
YIIIEKUCIIOTO ra3a; MPOBEJCHUE KAUeCTBEHHBIX PEaklUii Ha KapOOHAT- M CHIIMKAT-UOHBIM U3Yy4€HHE IPU3HAKOB UX IPOTEKAHUS; 03HAKOMJIICHHE C
IIPOTYKIMEN CHIIMKaTHOW IPOMBIIUIEHHOCTH; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaykHeHIne HeMeTaluIbl ¥ X COCTUHEHUS.

MeTa/Ibl H HX COCIHHECHHUS

OO01as XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHMU X MOJIOXKEHUS B IEPUOJUUECKON CHUCTEME XUMHUECKHUX J1eMeHTOB J1.
W. Mengneneesa u ctpoeHus aToMoB. CTpoeHueMeTalIoB. MeTauinyeckast CBsI3b U METAJNINYECKask KpUCTAJUIMYECKas peIiéTKa. DIeKTPOXUMHUYECKUN psf
HaIpsHKeHUH MeTasioB. Gu3nyeckre U XuMUYecKue cBoicTBa MeTtaiioB. O0Iue crocoObl moy4yeHus MetauioB. [IoHATHE 0 KOPPO3UK METAJIIOB, OCHOBHbIE
CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHIN, OpOH3a) U UX PHUMEHEHHE B ObITY U MPOMBIILIEHHOCTH.

[{eno4HbIE METAIIBL: TOJIOKEHHUE B IEPUOAUYECKON cucTeMe XuMuueckux 3nemMeHToB [I. V. MenaeneeBa; cTpoeHHe MX aTOMOB; HaXO0KICHUE B IIPUPO/IE.
dusznyeckue U XMMUUECKUE CBOWCTBA (Ha mpuMepe HaTpus U kaus). OKCUIbl M TUAPOKCUIBI HATPUS U Kanus. [IpriMeHeH e MenouHbIX METaIIoB U UX
COEIUHEHUH.

[I{er0uHO3EMENBHBIE METAJUIBI MATHUI U KaJIBLIWN: TIOJI0KEHUE BIEPUOANYECKON cUCTeME XuMHUUecKuX aneMeHToB 1. M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoXJeHHe B mpupoje. Pusndyeckue U XMMUUECKUE CBOMCTBA MarHUA U Kanblys. BaxHeiye coenHeHus Kanblus (OKCUIT, THAPOKCHU, COJH).
JK€&cTKOoCTh BOABI M CLIOCOOBI €€ YCTPaHEeHHUS.

AJIIOMUHHI: TIOJIOKEHUE B MIEPUOMYECKON cucTeMe xuMuueckux snemenToB Jl. . Menzaeneea; ctpoeHne atoma; HaxoxaeHue Brpupoe. Gusndeckue u
XUMHYECKUE CBOMCTBA alOMUHIS. AM(OTEpHbIE CBONCTBA OKCUJIA M THAPOKCH 1A ATFOMHUHUSL.

XKeneso: nonoxeHue B IepUOIUUECKON cucTeMe XUMHudeckux sneMeHToB J1. V1. MennieneeBa; cTpoeHre atroMa; HaxokaeHue B npupozae.dusnueckue u
XUMHYECKHUe CBOMCTBA jxene3a. Oxcupl, ruapokcuasiv comn xkenesa(ll) u xenesa(Ill), ux cocras, cCBONCTBA U MOTyYEHHE.

XUMUUECKUN SKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3iiaMy METAJUIOB U CIUIABOB, MX (PU3NUECKUMH CBOMCTBAMU; U3yUCHUE PE3yIbTaTOB KOPPO3UH METAIIOB
(BO3MOHO HCIOJIb30BaHKE BUIEOMATEPUATIOB), 0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KaTbIUs i HATPUSIC BOJON (BO3MOKHO HCIIOJIb30BaHUE



BUJICOMATEPHUAIIOB); UCCIIEIOBAHKUE CBOMCTB KECTKOM BOJBL; IIPOLIECCa FOPEHHS JKelle3a B KUCIIO- POJE (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB);
MIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIINN HAa NOHBI (MAarHUsl, KaJIbIH, aIIOMUHNUS, IMHKA, xxene3a(ll) u sxeneza(Ill), mequ(1l)); nHabmoaenue u
ONMCAHNE IPOLIECCOB OKPAILIMBAHUS IUIAMEHU HOHAMHU Ha-Tpus, KaJlus U KaJbLKs (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPHUAJIOB); UCCIIE0BAHNE
aM(pOTEPHBIX CBOMCTB I'MAPOKCH/IA ATIOMUHUS U THAPOKCHA IMHKA; PEIICHHE SKCTIEPIMEHTATIBHBIX 3a/1a4 1I0 TeMe « BakHel e MeTabl 1 BX
COEJIUHEHUS .

XuMHS H OKpYKaKOIas cpeja

HoBble MaTepuraisl 1 TEXHOJIOTHH. BemecTsa 1 Marepuaisl B IOBCEJHEBHON KU3HH 4€JI0BEKA. XUMHUA U 310pOBbe. be30macHoe NCII0Ib30BaHNE BEIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast mo- MOIIb pU XUMUYECKHUX 0%KOrax M oTpaBieHUsX. OCHOBBI 9KOJIOTH- YECKON IPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpY:Karolelcpe bl (IpeenpHas gomnyctuMas KonenTpanus emects — [1/1K). Posib xumuu B perieHnu 3K0JI0rHuecKruX Ipooiem.

[IpupoaHbIE HCTOUHUKHU YTIIEBOIOPOIOB (YroJib, IPUPOAHBIN ra3,He(Th), MPOAYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH .

XUMUYECKUH SKCIIEPUMEHT: U3yUeHHe 00pa3lioB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHbIE MaTEPHAIIBI).

Me:xnpeameTHble CBSA3H

Peanm3arust MeXIpPEMETHBIX CBS3CH NMPU M3YYCHHH XUMHUHU B Kilacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHKE KaK OOIINX eCTECTBEHHO-HAYIHBIX
TIOHSTHH, TaK ¥ TIOHATHH, SBJISTFOIUXCS] CHCTEMHBIMH TS OTJETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYUHbIE MOHITHUS: HAYYHbIH (akT, TMIOTE3a, 3aKOH, TEOPHUs, aHaJIN3, CUHTE3, Kilaccu(uKalus, IepuoInIHOCTb, HAOIIOIEHNE,
SKCIEPUMEHT, MOJEIIMPOBaHHUE, U3MEPEHUE,MO/IEITb, SBIECHNE, TAPHUKOBBIN 3P deKT, TeXHOmorus, Marepuaibl. @uU3nKa: MaTepusi, aToM, JIEKTPOH,
MIPOTOH, HEUTPOH, UOH, U30TOII, PaJTHOAKTUBHOCTh, MOJIEKYJIa, 3MEKTPUUECKUI 3apsil, TPOBOIHUKH, MMOTYMPOBOIHUKHU, AUDIEKTPUKHU, (OTOAIEMEHT,
UHJIMKATOP,BELIECTBO, T€J0, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAIIMYECKas peIIETKa, CIUIaBbl, PU3NYECKHe
BEJIMYMHBI, €AMHULBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, ITAHEThI, 3BE3/1bI, CONHIIE.

buonorus: porocunres, npixanue, Ouochepa, sKocucTeMa, MUHEpAIbHBIE YI00pEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATENbHbIC BEIIECTBA .

['eorpadus: atmoctepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, TOJE3HBIE HCKOMAEMbIE, TOIUTUBO, BOJHBIE PECYPCHI.



Ka.]IeH)IapHO-TeMaTI/I'IeCKOC IJIAHUPOBAHUEC 110 XUMHUH 8 kiacc

2 yaca, 68 yacos

Ne | Pazgen. Tema ypoka Kou-Bo [Hara Hcnonvzosanue
JacoB MIPOBEACHUS 0bopyooeanusn
«Touka pocma
Tema 1. Xumuss — BaxkHasi 00J1aCTh €CTECTBO3HAHMS U NMPAKTUYECKOM
AeATEeJbHOCTH YesioBeka (5 u)
1 [Ipenmer xumun Posib XuMuM B KU3HH YEJIOBEKA. XUMUS B CHCTEME HAyK. MeTo1bl 1
MO3HAHUS B XUMUH.
2 3HAKOMCTBO C TpaBUJIaMH 0€30MACHOCTHU MPUEMAMH PA0OThI B XUMUYECKOH 1 [udposast mabopaTopus
naboparopun. [IpakTudeckas padora: RELEON
Ne 1. IpaBuna paboTel B 1ab0opaTopuu UTIPUEMBI OOpAIICHHUS ¢ J1a00PATOPHBIM L{ichpoBoii raTamK
00opyoBaHIEM Temnepatypbl ClIUpTOBKA
Caeua.
3 Tena u BemecTsa 1
4 du3nyeCcKre CBOKWCTBA BEIIECTB. ArperaTHOe COCTOSTHUE BENIECTB . 1
5 Yucteie BerecTBa 1 cMec. CriocoObl paznenenus cmeceid. [lpaktudeckas padoraNe | 1 [udposast tabopaTopusi
2. Paznenenue cMeceii (Ha MPUMEPEOIUCTKH TOBAPEHHOM COJN) RELEON
Tema 2. BemiecTBa
U XUMHYECKHEe Peakunu
(159)+1 u
6 ATOMBI 1 MOJIEKYJIBI. X UMHUUYECKHE JIEMEHTBI 1
7 3Haku (CMMBOJIbI) XMUMHUYECKUX AJIEMEHTOB 1
8 ITpocThie U COXKHBIE BeNIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1
9 Xumnueckas Gopmyrna. BaneHTHOCT, aTOMOB XUMHUYECKHX HJIEMEHTOB 1
10- | 3axoH mocTosHCTBa cocTaBa BeliecTB. OTHOCUTEIbHAS aTOMHAs Macca. 2
11 | OtHocuTenbHAS MOJIEKYJIIpHAs Macca .
12 | MaccoBas 1051 XMMHYECKOI'O 3JIEMEHTA B COETUHEHNH 1
13 | dusnueckre U XUMUYECKHUE ABICHUA 1
14 Xumnueckas peakuus. [Ipuznaku 1
Y YCTIOBHS POTEKAHUSI XUMUYECKUX PEaKIUil
15 | Xumwnueckue ypaBHEHUS 1
16 | Tunbl xXuMUUYeCKUX peakiumil. Peakiys coemmHeHns 1
17 | Peakiwis pa3noxeHust 1
18 | Peaxis 3amenieHust 1
19 Peakuusg ooMena 1




20 | 3akon coxpaHeHus Macchl Bemects. M. B. JIOMOHOCOB — y4EHBIii- SHIMKIIONEIHCT. 1 BEChI TEXHOXUMUYECKUE
WJIH DJIEKTPOHHEIE; CBEYA;
KoJ0a rtockojonHast 250
MJT; JIO’KKA JUTSI COKUTAHHSI
BEIIIECTB
21 | KontponsHas pabora Ne | 1
Tema 3. Bo3zayx. Kucaopona.
Oxcuabl
(G
22 | Bo3myx — cMech ra3oB. CocraB Bo3ayxa Kucnopo — ameMeHT u mpoctoe BemectBo. | 1
O30H — aIIOTPOMHAS MOAU(HUKALIUS KHCIOPOIa
23 | HaxoxaeHue KUCIopoaB mpupoe, Gu3nueckue 1 XUMUIECKUE CBOMCTBA (peaKiin 1
okucnenus, ropenue. [lorstrie 00 okcumax
24 | CnocoObl momyueHus KUCIopoa B 1a00paTOpUH M MPOMBIIIJIEHHOCTH. 1
[Tpumenenue kucnopona. [Ipaktuueckas padora
Neo 3. INonyvenne u codupaHne KUCIOPOIa, I3YUESHHE €0 CBOMCTB.
25 | TennoBoit 3G HEKT XUMUIESCKOM PEAKIHH, TIOHATHE O TEPMOXUMHUIECKOM YPaBHCHUH, 1
9K30- ¥ SHJIOTEPMHUYECKUX PEAKIHAX
26 | TormmuBo (yrons u MeTaH). 3arpsi3HEHUEBO31yXa, CIIOCOOBI €r0 MPEI0TBPAIICHUS. 1
Ycunenne napHUKOBOTO YQQeKTa, pazpyleHre 030HOBOTO CIIOS .
Tema 4. Bogopoa. CocraB KuCJIOT U coJieii (5 1)
27 | Bogopom — 21eMeHT ¥ MPOCTOE BEIIECTBO 1
28 | Haxoxnenue B mpupojie, Gu3nveckue 1 XUMHUYECKHE CBOMCTBA (Ha PUMEpe 1
B3aMMOJICUCTBUSI C HEMETAJJIa-MU U OKCHJJAMHU METAJIJIOB
29 | pumenenue, croco6sl MOJIyYeHHUs BOJOPO/I. 1
I[paxTuueckas pabota Ne 4. [lonydenne u cobupanue BOJI0PO/ia, U3yUEeHHE €ro CBONCTB
30- | CocraB KHUCIOT U couneit 2
31
Tema 5. KosimuecTBeHHbIC OTHOIICHUSI B XUMMHU
(49)
32 | KommuectBo BerectBa. Mons. MonsipHas Macca 1
33 | 3akon ABorajapo. MousipHblii 00bEM ra3os . 1
34- | PacuéTbl N0 XMMHYECKHM YPaBHEHUSIM. 2
35
Tema 6. Bona. PactBopsbl. [lonsitne 06 ocHoBanusix (5 u)
36 1

@uznyeckue CBOMCTBA BOABI. AHAINU3 U CUHTE3 — METO/Ibl U3yUEHHUSI COCTaBA
BOJIBL




37

XUMHUUECKHE CBOWCTBA BO/IBI (PEAKLIMM C METAJUIaMM, OKCUAMUMETAILIIOB U
HEMETAIIIOB

38 | Cocras ocnoBanuii. [IoHsTre 00 MHAMKAaTOpax [udposas
nabopatopust RELEON
[Mudposoii pH. mratus ¢
32KUMOM; TISTh XUMUYECKHAX
CTaKaHoB (25 mu);
IPOMBIBAJIKA
39 | Boza kax pacrBopurens. PactBopsl. PactBopumocts BeecTs B Boge. [Ipakrruueckas npuGOp  JUIS OIBITOB
pabora: . . N i C JJIEKTPUYECKUM

Ne 5. IIpurotoBieHne pacTBOPOB € ONMPEAEIEHHON MACCOBOM JI0JIEH pACTBOPEHHOTO )

IN— TOKOM; HCTOYHUK
MOCTOSTHHOTO TOKa:
npoOUpKU — 2 MIT.
IPOHYMEPOBAHHBIE;
JTY9UHKA;

CTIIHPTOBKA;
MPOOKU — 2 T, TUHIICT
40 | Pomb pacTBOpOB B MPUPOJIE U B )KU3HHU YeoBeka. KpyroBopoT BoIbI B IPHPOJIE.
3arpsi3sHeHHe NpUPOHBIX BoJ. OXpaHa HOYHMCTKA IPUPOAHBIX BOI.
Tema 7. OcHOBHbBIE KJIACCHI HEOPTraHUYECKHX COeIMHEeHM I
(1lu)+ 1y
41 | Knaccudukanys HEOPraHHYECKUX COCIHHCHN.
42- | Okcugpl: cocTas, KiaccupuKanus (OCHOBHbIE, KUCIOTHbIE, aM(OTepHbIE,
43 | HeconmeoOpasyroliye), HOMEHKIATypa (MeXIyHapOaAHas U TPUBHAIbHAL).
[lonyueHue U XMMUYECKHE CBOWCTBA KMCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB.
44- | OcHOBaHMSA: COCTaB, KiIaccHU(UKALUI, HOMEHKIATypa (MEKIyHapOJHAS U Hudposas
45 | TpuBHManbHas), GU3MUYECKUE U XUMHYECKHE CBOMCTBA, CIOCOOBI MOTyYeHUs nabopatopust RELEON
[Tudposoii pH. mtaTus ¢
32KUMOM; MSITh XUMUYECKUX
CTaKaHoB (25 mn);
IPOMBIBAJIKA
46- | Kucnotsl: cocTaB, Knaccu(UKaIMsa, HOMEHKIATYpa, (PU3NYECKHEe U XUMHIECKHe
47 | cBoiicTBa, CIOCOOBI MOJIYYEHHUS.
Psi)1 akTHBHOCTH METaJJIOB
48- | Conu (cpeHMe): HOMEHKIIATYpa, CHOCOOBI IOMYYEHH s, B3aUMOICHCTBHE
49 | comeil ¢ MeTaisIaMH, KACIOTaMH, IeJI0YaMH 1 COISAMHU




50

I'eneTudeckas CBSI3b MCXKAY KJIACCAMMHCOPIaHNYCCKUX COGZ[HHGHI’Iﬁ

51 | IIpakTn4ieckas padoTta: ITudposast
No 6. Pemenue SKCIEPHMEHTANIbHbIX 387124 110 TEMe «OCHOBHBIE KJ1acChI naGoparopust RELEON
HEOPraHWYECKUX COECANHEHUM [udposoii pH. mrrats c
32KUMOM; IISITh XUMUYECKHUX
CTaKaHoB (25 mu);
IIPOMBIBAJIKA.
52 KouarposabHas pabora Ne 2
Tema 8. Ilepuoanyeckuii 3aK0H U NEPHOAMYECKAS CHCTEMAa XHMHYECKHX
yaemenToB JI. . MenneneeBa. Ctpoenne atoma (7 4)
53 | IlepBble MOMBITKY KIacCH(PHUKAIINT XUMUIECKUX 31eMeHTOB. [IoHsATHE 0 Tpymmax
CXOJHBIX 3JIEMEHTOB (1LI€JI0YHBIE U I1€TT0OUYHO3EMENbHbBIE METaJJIbI, FaIOTEeHBI,
WHEPTHBIE rasbl) .
54 | DnemeHTbl, KOTOpble 00pa3yIoT aM(pOTEPHbIE OKCUIBI U THAPOKCHIbI
55 [Tepuoanyecknii 3aK0H ¥ NEPUOANYECKAs CUCTEMA XUMHUYECKHX dnemMeHToB /[l 1.
Menneneesa. [leproapl, rpynmbl, moArpynmbl. DU3HYECKU CMBICI MOPSIKOBOTO
HOMEpa dJIEMEHTa, HOME- POB IEPHO/A U IPYIIILL.
56 | Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. I30Tombt
57 | Dnextponbl. CTpoeHHE IEKTPOHHBIX 000J109eK aTOMOB TepBbIX20 XUMHYECKUX
AJIEMEHTOB neproanyeckoii cuctemsl 1. 1. Menneneera
58 | XapakTepHCTHKa XUMUYECKOTO JIEMEHTA 110 €ro MOJ0KEHHUIO B IEPUOANYECKOM
cucteme J[.1l Menneneena
59 | 3HaueHUE NEPUOANYECKOIO 3aKOHA
U [NEPHOIUYECKOM CUCTEMBI XUMUYECKHX JIEMEHTOB Ul Pa3BUTHUsI HAYKH U ITPAKTHKH.
J1. 1. MenpeneeB — y4€HbIN, IEIarOT ¥ TPaXIaHVH.
Tema 9. Xumnueckasi CBA3b.
OKHuCINTEIBbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIMHU
(84)
60 | DIeKTpOOTPHLATEILHOCTh ATOMOB XMMHYECKHX JIEMEHTOB
61 | MonHas xuMHu4eckas CBS3b [Tudposas
nabopatopust RELEON
[udporoii qatumk
TEMIIEpPATypbl IUTATUHOBBIH;
JATYUK TEMIIEpaTypbl
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIOJIsIpHAS CBSI3b [Mudposas

nabopatopust RELEON




[Tudposoii qaTynx
TeMIIepaTyphl INIATHHOBBIN;
JaTYUK TEeMIIEPATYPHI

TEPMOIIAPHBIN
63 | KoBasieHTHO- HemoJsipHasi CBSI3b
64- | CtereHb OKHCICHUS
65
66- | OxucnaurenbHO-BoccTaHOBHUTENbHbIE peakiuu (OBP). IIponeccsl okucnenusu
67 | BoccraHOoBIeHHA. OKHCIUTETN M BOCCTAHOBUTEIH.
68 | KonTpoasHas pabora Ne 3




KanennapHo-temaTnyeckoe NJaHMPOBaHHE MO0 XUMHUH 9 KJ1acc
2 yaca 68 yacoB

Ne | Tema paznena u ypoka KomunuectBo | [lara Hcnonvzosanue
4acoB IIPOBEACHUS obopyoosanusn
«Touka pocma
IToBTOpeHUeE U yrirydJieHne 3HAHUIT OCHOBHBIX pa3/iejoBKypca 8
KJjaacca
(59)+1 g
1 [Tepnoanuecknit 3akoH. Ilepnoauueckas cucrema XMMUYECKUX IEMEHTOB [l 1
. MenneneeBa. CtpoeHue aTOMOB
2 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKHX 3JIEMEHTOB TIEPBBIX TPEX | 1
MEePHUOJIOB, KaJlus, KaIbLHs U UX COCANHEHUH B COOTBETCTBHU C TOJIOKEHHEM
3JIEMEHTOB B IEPUOANYECKON CUCTEME U CTPOSHHUEM HX aTOMOB
3 Krnaccudukaiys 1 HOMEHKIaTypa HEOPraHWYECKHUX BelecTB (MexkayHapoaHas | 1
Y TPUBHUAJIbHAS)
4 XUMHYecKue CBOMCTBA BELIECTB, OTHOCAIINXCS K Pa3IMYHBIM Kilaccam 1
HEOPraHWYECKUX COEIMHEHHH, X T€HETUUECKas CBI3b HEOPTraHMIECKUX
BEI[ECTB
5 CtpoeHue BemecTBa: BUIbl XUMHUUECKOM CBA3U. THITBI KPUCTATITHUECKIX 1 [Hudposas madopatopus
PEmETOK, 3aBUCIMOCTh CBOIMCTB BEIIECTBA OT THUIA KPUCTAIUTMIECKON PEIIETKH RELEON
[udposoii maTumk
TEeMIEepaTyphl INIATUHOBBIN
6 Konrponbshas padoraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XUMHYECKHUX PeaKIuii
(49)
7 Kraccubukaiys XuMUIeCKUX peakluii M0 pa3IuyHbIM MPU3HAKAM. 1
8 [TonsiTHE O CKOPOCTH XUMHUYECKON peakiuu. [[oHsATHEe 0 TOMOTE€HHBIX U 1 [udposas naboparopust
TeTEPOTCHHBIX PEaKIHSAX . RELEON
[udpooii naTunk
TeMIepaTyphl MIIATHHOBBIN
9 [TonsTre 0 XUMHUUECKOM paBHOBecHU. DaKTOPBI, BIUAIOLIME HA CKOPOCTh 1 [Tudposas naboparopust
XUMHYECKON PEAKLMN 1 TIOJIOKEHUE XUMUIECKOTO PABHOBECHS . RELEON
[udpoBoii naTunk
TEeMIEpaTyphl MIIATHHOBBIN
10 | MexaHu3M OKHMCIIUTENbHO-BOCCTAHOBUTENBHBIX pEAaKLUi (3JIEKTPOHHBIN 1

0aJaHC OKUCIIUTEIBHO-BOCCTAHOBUTEIb- HOM peaKLII/II/I).

Tema 2. DjeKkTpoMTHYECKAS AUCCONMANNSA. XHUMHUYECKHEe PeaKIUU B




pacTBopax

(84)

11- | Teopus 3MEKTPOIUTUUECKON AUCCOLUALMU. DIEKTPOIUTH U HEAIEKTPOIIUTHI. [udposas maboparopusi
12 | Karuonsl, aHHOHBI. MeXaHU3M JAUCCOIM-AINH BEIIECTB C Pa3TNYHBIMH BUAAMU RELEON
xumuueckoi cs3u. Crenens qucconnayy. CHIbHbBIE U CIa0ble 3IEKTPOIUTHI [udposoii gaTank
AJIEKTPOIIPOBOTHOCTH
13- | Peakuuu monHOro oGMeHa, YCIOBHS MX NpOTeKaHus. IoHHbIC ypaBHEHUA [udposas maboparopus
14 | peaxupii. RELEON
Hudporoii naTank
AJIEKTPOIIPOBOTHOCTH
15- | Xumuueckue CBONWCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MPE/ICTABICHUI
16 | 00 3JEKTPOIUTHYECKOM TUCCONUAITIH
17 | IlonsTre 0 THIPOIH3E COJIEH.
18 | [Ipaktudeckas padora Ne 1 PereHne skcriepuMeHTaIBHBIX 33124 TI0 TEME [Mudposas naboparopust
RELEON
[Mudposoii gaTunk
AIIEKTPONIPOBOJHOCTH
Tema 3. O0mIas XapaKTEePUCTUKA XUMHYECKHX 3j1eMeHTOB VIIA-
rpynnbl. I'asorenni (4 )
19 | OOmas xapakTepucTHKa rajoreHoB . OCOOCHHOCTH CTPOCHUS] aTOMOB ATHX
3JIEMEHTOB, XapaKTepHbIE JJIsl HUX CTeneHu okucienus. CTpoeHue u
(u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — raJOT€HOB
20 | Xumuyeckue cBOMCTBA Ha pUMeEpE XJI0pa (B3aUMOAEHCTBHE C METANIaMHU,
HeMeTaJulaMHy, 1enodamu). Xinoposoaopos. CossiHas KUCI0Ta, XUMUYECKUE
CBOWCTBA, MOJy4YeHHUE, IPUMEHEHHE.
21 | Ouznonoruyeckoe JeHCTBHE XJIOPA U XJIOPOBOIOPO/Ia HA OPraHU3M YelIOBEKa. [Tudposas nadboparopust
Baxkneimme XopuIsl ¥ UX HAXOXKJICHUE B IPUPOJIC . RELEON
22 IIpaktuueckas padora: [udposas madopaTopus
Ne 2. TTomyueHue COITHOM KUCIOTHI, U3yUeHHUE €€ CBOMCTB RELEON
Tema 4. O0mas XapaKTepUCTHKA XHMHYECKHX JIeMeH- TOB VIA-
rpynubl. Cepa u eé coenunenus (5 u)
23 | OOwas xapakrepucTka 3eMeHToB VIA-rpynmbsl. OcoOOeHHOCTH CTPOSHUS
aTOMOB 3THX HJIEMEHTOB, XapaKTepHbIE JUIsl HUX CTENCHU OKHUCICHHS
24

CTpOCHI/IeI/I (bHSI/II-ICCKI/IC CBOMCTBa MPOCTBIX BCHICCTB — KUCJIOPOAa U CCPBI.

AJTOTPONHBIE MOTU(HUKAIIIH KHCIOPO/Ia U cepbl. XUMHYECKUE CBOMCTBA
Cepbl.

CepoBosiopoi, cTpoeHue, (hu3nyeckue U XUMHIECKUe CBOMCTBA. OKCHIBI CEpPhI
KaK MPEJCTABUTEIN KHCIOTHBIX OKCHJIOB




25

Cepnas xkucnora, hpusnieckue
¥ XUMUYECKUE CBOMCTBA (00IIMe KaK MpeICTaBUTeINs Kilacca KUCIOT U
crienuuyecKue), IpUMeHEHNE

[Mudposas maboparopusi
RELEON
[MudpoBoii qaTuuk
3JIEKTPOIIPOBOTHOCTH

26

XUMHUYECKUE PEAKIINH, JICKAIIUE B OCHOBE TPOMBIIIIIEHHOTO CIOC00a
HOJIyYEeHUsI CepHOM KUCI0Thl. CoJIM CEpHON KUCIOTHI.

27

Haxoxnenue cepbl ¥ €€ coeIMHEHUN

B IpUpOJie. XUMHYECKOE 3arPsA3HEHUE OKPYKAIOUIEH CPebl COCTMHEHUSIMH
cepbl (KUCIOTHBIE OXK[H, 3arps3HEHHEBO3/LyXa U BOJIOEMOB), CIIOCOOBI €10
MIPEI0TBPAILCHUS

Tema 5. O0m1as XapaKTEePUCTHKA XUMUYECKUX 3JIeMEHTOB VA-
rpynmnbl. A30T, pochop u ux coexuHenus (7 4)

28

OOmast xapakTepucTHka 37eMeHTOB VA-rpymimbl. OcOOEHHOCTH CTPOEHHS
ATOMOB OTHX 3JICMCHTOB, XapPAKTCPHLICJIA HUX CTCICHN OKUCJICHUA

29

A30T, pactipocTpaHeHue B IpUPoe, GU3NUECKHE U XMMUIECKUE CBOUCTBA.
Kpyrosopot azora B mpupoze

30

AMMUaK, €ro_ ()M3M4YECKHE M XHMMHUYECKHE CBOWCTBA, IIOJyYCHHE U
npuMeHenne. Cojln aMMOHHMS, WX (U3MYECKUe U XUMHUYECKHE ~ CBOMCTBA,
[IPUMEHEHUE.

ITpaktuueckas padora Ne 3. [Tonyuenne aMMuaka, W3y4e€HHEET0 CBOWCTB.

31

A30THas KHCIIOTa, €€ GU3NUECKIE M XUMUYECKUE CBOMCTBA (00IIMe Kak
NpeCTaBUTENS KIacca KUCIOT U cneruduieckue). Vcrnonap30BaHne HUTPATOB
U COJICH aMMOHUSI B KaUE€CTBEMUHEPAITBHBIX Y100pCHUI

[udposas madopatopus
RELEON
Hudposoii naTank
AIIEKTPOIIPOBOTHOCTH

32

XHMHYECKOE 3arps3HEHUC Oprmammeﬁ Cp€abl COCAMHCHUAMU a30Ta
(KI/ICJ'IOTHBIC AO0XKIH, 3arpsA3HCHNUC BO3YyXa, IIOYUBBI U BOJIOEMOB

33

®ocdop, amtorponHbie MoaupuKanuupochopa, GU3NIECKUEC U XUMHICCKHIE
CBOMCTBA

34

Oxcun pocdopa(V) u pochopnas kucinora, GpuU3MIECKUe U XUMUYECKUE
CBOICTBa, moJyueHue. Vcronb3oBanue GpocdhaToB B KaueCTBE MHUHEPATBHBIX
yno0peHuii. 3arpsi3sHeHUEPUPOIHBIX BOJ0EMOB (hocdaTamu

Tema 6. O01ast XapaKTepHUCTHKA XUMUYECKHX 3JieMeHTOB IV A-
rpynnsl. Yrjepoa 4 KpeMHUI U UX COeTUHEHUS
(Bu)+ 1

35

Yraepon

37

OKcuapl yriepoaa, nx (1)I/ISI/I‘-ICCKI/IC 1 XMMHUYECKHE CBOMCTBA.

38

YroapHas KUCI0Ta U €€ COJIM, UX (I)H3I/I‘ICCKI/IC 1 XUMHUYCCKUC CBOﬁCTBa,
IOJIYUYCHUC 1 IIPUMCHCHHNC.




39

HCpBOHa‘IaﬂBHLIe IIOHATHUA 06 OPraHMYCCKUX BCIICCTBAX KaK O COCAMHCHUAX
yrIepoa: 0COOEHHOCTH COCTaBa U cTpoeHUs. [IoHATHE 0 OHOIOTHYECKH
BR)KHBIX BENIECTBAX: JKUpaX, OCNKax,

40 | KpemHnii, ero ¢u3nyeckie U XUMHUYECKHE CBOWCTBA, MONyYCHHE U
pUMEHEHUE.
41 | IIpakTtuaeckas padota Ne 4 [lomydeHue yriekuciioro rasa. Kagectsennas Hudposas nadopatopus
peakius Ha KapOOHAT-UOH RELEON
Hudporoii naTank
AJIEKTPOTIPOBOIHOCTH
42 | TlpakTrueckas pabata Ne 5 Pemenue skcriepuMeHTaIbHBIX 337a4 IO TEME [Mu¢posas naboparopust
«Hemerannbi». RELEON
[Mudposoii gatuuk
AJIEKTPOTIPOBOHOCTH
43 | KonTponbHas paboTa
Tema 7. O0mue cBOWCTBA METALJIOB
(49)
44 OOmast xapakTepUCTHKa XUMUYECKHXJIEMEHTOB — METAJLIOB Ha
OCHOBAHHUHUX TOJIOKEHUS B IEPUOJUIECKON CUCTEME XUMHIECKUX
aneMeHToB /[ . M1 . MeHzeneeBa u CTpOCHUSI aTOMOB
45 | CtpoeHue MeTaioB. MeTayuinieckasi CBs3b M METATUICCKAs
KpUCTAJIIMYECKas PeIéTka. DNeKTPOXUMHYECKUI Pl HAPSHKEHUH METaJJIOB
46 | ®usnyeckue U XMMUYECKHUE CBOWCTBA METAJIIIOB .
47 | O6mue cnocoObl MoTydeHus: MeTaIoB. [IoHsITHE 0 KOPPO3UH METAIIIOB
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT Koppo3uu. CriaBbl (CTajb, YyTYH,
JIOPATIOMUHUI, OpOH3a), X IPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH
Tema 8. BaxkHeiilune MeTa/JIBI 1 X COCAUHECHUA
(16 u)+ 2
48 | lllenouynsie MeTaisl. [lonoxeHne B NepUOIMYECKON CUCTEME XUMHYECKUX
aeMeHToB /. V1. Menneneea, crpoeHnearoMoB. HaxoxaeHue B npupoje .
49- | Ousnueckue U XMMHYECKUE CBOMCTBA (Ha MpUMeEpe HATPUS U KaIus
50
51 | Okcuapl ¥ TUAPOKCUABI HATPHS U KaIUSI
52 [IpuMeHeHNe METOYHBIX METAJUIOB M UX COSTMHEHHUH.
53 | lllenoyHo3emenbHbIE METAJIBI MATHUM M KaJbIMiA, CTPOCHUE aTOMOB.

[TonoxeHue B IEpUOANIECKON CUCTEME XUMUUECKHX 31eMeHTOB /I, 1.
Menpeneesa.
Haxoxnenue B mpupoae




54-

dusnyeckre 1 XUMUUECKHAE CBOMCTBA KAJILIIMA U MarHus

55
56 | Baxueiimme coetHeHUs KIS (OKCUJI, THAPOKCU, COJIH).
57 | KectkocTb BozbI 1 crioco0bI ee ycrpanenus. [Ipaktuaeckas pabora Ne 6.
JXKEcTKOCTh BOABI M METOMBI €€YCTPAHEHUS
58 | AnoMUHHA.
59- | Ouznyeckre MXUMHUIECKHE CBOMCTBA. AM(DOTEpPHBIE CBOMCTBA OKCHIA U
60 | rumpokcuia
61 | XKemneso. [{udposas madoparopust
RELEON
[udposoii naTynK TaBICHUS
62 | ®dusnyeckne U XMMHYECKHIE CBOMCTBA jKeJe3a
63 | Okcupr,ruapoxcup i comn xenesa(1l)
u meneza(II]I; .
64 | [Ipaktudeckas pabora Ne 7. Pemenne sKCIIepUMEHTAIBHBIX 33724 10 TEME [Hudposas madopatopus
«MeTamby . RELEON
[{udpoBoii naTynKk naBICHUS
65 | KontpoarHas pabora Ne3
Tema 9. BemmecTBa M MaTepuaJibl B :KH3HU YeJI0OBEKA
(CEY)
66 HoBeie matepuaibl u TexHONIOTHU. BemecTBa 1 Mmatepualisl B IOBCEJHEBHON
KHM3HU YeN0BeKa. XUMHUS U 3J0POBBE.
bezomnacHoe Mcnonp30BaHie BEIIECTBY XUMUUYECKUX PEAKIIHiA B OBITY.
67 [IpuposHbie UCTOUYHUKHU YTIIEBOAOPOIOB(YroJib, IPUPOAHBIM ra3, HePTh),
HOPOIYKTHI UX MEpepadOTKH, UX POJIb
B OBITY ¥ IPOMBIIUIEHHOCTH
68 OCHOBBI 3KOJIOTHYECKOI IPaMOTHOCTU. XUMHYECKOE 3arps3HEeHNE

OKpY:Kato- Imiei cpejibl (MpeAenbHO TOMyCTUMAas KOHIIGHTPALUs BeIeCTB —
ITJIK).
Ponp XuMuu B perieHn# 3K0JI0TrH4eCKUXITPOOIeM




TOUKA !'pocrA

JlabopaTopHbIe padoThI
8 kJ1acc
Ilpaxkmuueckas paboma Ne 1. «H3yuenue cmpoenus niamenuy
Teopernueckas yacTe: I'opeHre — CIOKHBIN MPOILECC, CONPOBOXKIAIOUIUINCS BBIACICHUEM JHEPIUM, KaK MpaBUiIO, B
BHJIC TEILJIa U CBeTa. Pa3nnuaioT roMoreHHoe ropenue (Harnpumep, npu padoTe ra30BOi TOPENIKH), U TeTEPOreHHOE TOPeHue (HarmpuMmep,
TrOpEHHUE CIUPTA U CyXOro roproyero). B paccMoTpeHHbIX TpUMepax MiamMsi UMEET CXOJHOE cTpoeHue. B HEM MOXKHO BBIIEIUTH TPU YaCTH.
BHyTpeHHUll KOHYC TEMHOIO IBeTa (B CIy4ae ra3oBOM TOpENKM CHUHEro ILBeTa) ¢ HHU3KoM Temmeparypoil ~ 300—500 °C. 3xech
MIPOUCXOUT UCTIApEHHE U Pa3JI0KEeHHE FOPIOYEro BEIeCTBa.
CpenHuii BOCCTaHOBUTENIbHBIN KOHYC COCTOMT M3 CMECH BO3JlyXa U TOPSILEro rasa. 3/1ech MOJ BIUSHUEM 0oJiee BBICOKOHW TemrepaTypbl
(1500—1800 °C) mpoayKTbl HCHAapeHUs M PA3JIOKEHHS TOPIOUMX BELIECTB aKTHBHO pearupyroTr c KuciopojaoMm. Eciu yacts yriepona
octaércsi cBOOOJHOM, TO €ro MenbyallliMe YacTUIbl PAcKalsfIOTCAd U IMPHUAAIOT IUIAMEHHU SIpKOe CBEeYeHHe. JTa yacTh IJITaMeHH Oorata
yrapHbiM Ta3oM CO — CHIIBHBIM BOCCTAHOBHUTEJIEM, MIOTOMY €€ Ha3bIBAIOT BOCCTAHOBUTEIBHOU. Touka Hanbosee BHICOKOW TEMITEpaTyphl
HaXOJUTCS Ha OCTPUE BOCCTAHOBUTEIILHOTO KOHYCA.
BHemHuil OKUCINUTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JIOUYKY, OKPYXAIOUIYI0 TUIaMs. 37ech MOJ| BIMSHUEM 3HAUUTEIbHOIO MPUTOKA
KHCJIOpPOJIa BO3AyXa MPOMCXOAMT TOJIHOE OKucieHue roprodero BemiectBa 10 CO2 m H2O (mpu ropeHuu Cyxoro roproyero Ha OCHOBE
ypoTponHa taxxe oOpasyercs N2). IIpu 3Tom ocTa€rcsi M30BITOK KHCIOPOJa, KOTOPBIM MPH BBICOKOW TeMmIlepaType 00i1aaeT BBICOKOM
OKHCIIUTEIBHON AKTUBHOCTBIO, MOATOMY BHEIIHSAS YacTh IJJAMEHU HAa3bIBACTCS OKUCIUTENBbHOW. Mcmonb3ys moaayB BO3/yXa, MOYHO
YBEIUYUTH TEMIIEPATYPY IJIAMEHHU.
[IpakTrueckas yactb: Llenb onbiTa: U3y4UuTh CTPOECHHUE IIJIAMEHH, ONIPEJCIUTh TEMIIEPATYPY B Pa3HbIX €ro 30HAX IPH UCIOJIb30BAHUU
Pa3IMYHBIX UCTOYHUKOB TEIUIA .
Ilepeuensy oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPaTypbl TEPMOIIAPHBIH.
Lononanumenvroe 060pyoosanue: MTATUB C 3KUMOM; JAeprKaTelb IJs MPoOUpPOK;
CHUPTOBKA . Mamepuansl u peakmugsl: CHUPT STUIIOBBII; CyX0€ FOprovee; CBeya.
Texuuxa 6ezonacHocmu:
1. Pabota cBsi3aHa C OTKPBHITHIM IUIAMEHEM — OEpPETUTECh 0KOTa.
2 . Tepmomnapa nocre u3BJIeUEHUS U3 MIIAMEHU OCTHIBAET HE cpazy — OeperuTech oxora. 3.B cMpTOBKE COAEPIKUTCS roproyast >KUIKOCTb.
Hncmpykyus k 8binoaneHuro’
1.IToakmr0ouMTE BBICOKOTEMIIEPATYPHBIN JaTUHK (TEpMOIapy) K PerucTpaTopy JaHHBIX (KOMIIBIOTEPY). 3aKpenuTe JaTyuK B
HITaTUBE TaK, YTOOBI €ro KOHYMK Kacajics (GUTHIIS COUPTOBKH .
2 . 3axrute cnupToBKy. Koraa nokasanus ctaOuimm3upyroTcs, 3alUIIMTE 3HaU€HHE TeMIIepaTyphl Ha cXxeMme Iu1aMeHu (puc. 1).
3.IlepemernaiiTe JaTYMK TEMIIEPATYPHI B CIAEAYIONIYIO TOUKY IJIAMEHU B COOTBETCTBHMHU CO cXeMoH. [y aToro ocnadnsaiite Mydhty u
nepemelnaite e€ (BMecTe ¢ JIalKo# U AJaTYMKOM) B HY)kHOe MecTo. Korja nokasanus cTabMIIM3UPYIOTCs, CHOBA 3aHOCUTE 3HAYCHHE
TEMIIEPATYPBI B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIaMEHH, OTMEYEHHBIX Ha cxeme . 5 . [loBTopuTe 1eficTBUS CO CBEUOI U CyXUM TOPIOYNM.
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6.00patute BuuManue! [1pu U3ydeHNU CTPOCHUS IIJIAMEHH CYXOTO TOPIOYero ucmosib3yercs 1/4 yacts tabnetku. Kycouek roproyuero nomMemaroT Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Touku usmepeHusi TeMIEPATyphl TUIAMEHU
7 . BHecuTe B miaMsi CIUPTOBKY HA TIOJIMHUHYTHI TPOOHPKY. M3BNIekuTe MpoOUpKy U3 IIIAMEHU 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 (Kycodka ropryero) YacTH MJIaMeHU YacTH MJIaMEHU [OBEPXHOCTHU MPOOUPKHU
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 NPOOUPKY B MITATHBE U HATPEBATh TY YaCTh, I'/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 xuure Maiixna ®apazes «VICTOpHs CBedI» aBTOP ONMHMCHIBAET OIBIT, KOTOPHIil OH IEMOHCTPHPOBA HA CBOMX JIEKIHUAX. B mmamss |

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 OTAEIBHO OT IjIaMeHU cBeuH. Kak MOKHO 00BSCHUTH 3TO sIBICHHE?

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



JleMoHCTpPalMOHHBIH 3KcniepuMeHT Ne 1. «Boidenenue u noznouwienue menia — npu3HaK XumMuueckou peaKyuuy
Teopernyeckas dactb. PaboTta mpoBomuTcs mpu u3ydeHUU TeMbl «lIpH3HaKM XUMHUYECKUX peakuuil». Boiaenenue u
MIOTJIOLEHUE TEIIOThI, U3MEHEHUE OKPACKHU PaCTBOPOB MJIM BEILECTB, BBIJIEICHUE I'a3a SABJSAIOTCS OCHOBHBIMU ITPU3HAKAMU XUMHUYECKUX PEaKLUH.
Taxoxe uMeeT CMBICI IOBTOPUTH PadOTy MPH BBEICHUH MOHATHS «TETIIOBOH d((MEKT peaKium» .

[IpakTnueckas yactb. Llenab paboOThI: MPOJEMOHCTPUPOBATH BBIJACICHUE U IMOTJIOLIEHUE TEIJIa MPH XUMHUYECKUX peakuusx. CBs3aTh MOKa3aHMS
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
kucsotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

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

Hncmpykyus k evinoanenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. U3mepsre ero temneparypy. Ilomecture rpanymnsl win
MIPOBOJIOKY QJIIOMHHMS TakK, 4TOObl HaJl HUMHU oOcTaBajcs cioil kuakoctd. Korma HauyHETcs peakiusi, oOparuTe BHHMaHHE IIKOJBHUKOB Ha
BBIJIJIEHUE Ta3a U yBelW4YeHHe Temieparypbl. XKenarenpHo (ecnu peakiust UIET HE CIUIIKOM OypHO) MPOWTH MO Kiaccy M J1aTh HIKOJLHUKAM
[OTpOraTh CTakaH, 4TOOBl yOEAUTBCS, YTO €ro COAEpKUMoe pazorpenocb. OTMETbTEe MaKCHUMAIbHYIO TeMIeparypy pactBopa. [losrydeHHBbIiH
pe3yabTaT 3aHECUTE B TAONIUILY .

2.ITpomoiiTe maTumrk TeMrepaTypsl Bojoit. B ctakan Haneiite ykcycHyto kucioty Ha [ 1/3 o BeicoTe. I3MepbTe €€ Temiieparypy.

HeGonpmmMu mopuusMH HachlbT€ TUAPOKAPOOHAT HATPHUs, MOMEIIMBAas JaTYMKOM TemnepaTypbl. OOpaTuTe BHUMaHME IIKOJBHUKOB Ha
BbIJICJIEHUE ra3a - IPU3HAK XUMHUYecKkoi peakuuu. [TocMoTpure, kak uamensiercs remneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATypy pacTBOpA.
[TonmydeHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Tabnuily.  Pe3ynbTaThl m3MepeHuii /Ha0noaeHuN

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

TOUKA \\' POCTA

PactBop mienouun u amroMuHH
PacTBOp yKCYCHOM KMCIOTBI U COJIa
Bv1600b1: YKazaTh Npu3HaAKU XUMUYCCKUX PEAKIIHH.

Konmponvhwsie 6onpocwi:

1 .ITpuBeauTe mpuMepsl PEaAKIIHiA, TPOTEKAIOUINX C BBIICICHUEM TETIOTHI.

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

3.3ananue aia noarotoBku k [ MA, BIIP: Tonbko XuMuuecKkue sIBIEHUS IEPEUUCIICHBI 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 CBUHLA, TPOTYXaHUE KyPUHOTO siflia 4.06pa3oBanue TyMaHa, TOpeHNe OEHTAIbCKON CBEUH, TOPEHHUE MTPUPOTHOTO
raza
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JleMOHCTpalMOHHBIIi 3KcniepuMeHT Ne 2. «Paznoscenue 600bl INeKMPULeCKUM MOKOM»
Teopernueckas yacte. [lepen Hagamom paboOTHI claeyeT 0OCYIUTh CO MIKOJIBbHUKAMHU BOIIPOC: MPOCTHIM WJIM CIIOXHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBLABIKEHHS YYAIIUMUCS Pa3IMYHBIX THIIOTE3 YYUTEIb MPOCUT MPEATIOKHUTh BAPHAHTHI MX 3KCIIEPUMEHTAIBHOW MTPOBEPKH.

OOBIYHO JAaHHBIA OMBIT PEKOMEHAYIOT MNPOBOAUTH B mpubope ['odmana, yCTpOWCTBO KOTOPOTO SIBISETCA JOCTaTOYHO CIIOXKHBIM JUIS
BOCBMUKJIACCHUKOB. YJJOOHEe €ro mpoBOAMTH B MPUOOpE MJIsl ONBITOB C 3JIEKTPUUYECKUM TOKOM, HUCIONb3Yys B KadecTBe AnekTposnuTa 10%-Hbli
pacTBOp THAPOKCHAA HATPHsI W CTalbHble (JIydllle HUKEJIEBBIE) 3JEKTpojabl. Bo m30ekaHume BCIIEHMBAHHS pPACTBOpA IMPH JEMOHCTPAUU K
NIEKTPOJIUTY CICAYET T0O0ABUTH STUIIOBKIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006éM 95%-HOTo pacTBOpa CiMpTa) .

[Ipaktudeckas gactb. Llens paboThl: chOpMUPOBATH TPEACTABICHUS Y yIAITUXCS 00 aHAN3€ CIOXKHBIX BEIIECTB U M3MEHEHHH 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 .

Hucmpyrkyusi k evinonnenuro: 1.3am0THATE AIIEKTPOIUTHYECKYIO BAaHHY M JIEMOHCTPAIIMOHHBIE MPOOMPKU PACTBOPOM IIIEKTPOJIMTA 3apaHee, 0
ypoka. 2.IlponeMoHcTpupyiiTe mprbop ydammumcsi, OOBICHUTE €0 YCTPOHUCTBO U BKIIFOUUTE IMOCTOSHHBIN SJIEKTPUUECKUM TOK.

3.Habmnromaercs BeIieieHUE Ta30B Ha AIeKTpoaax nmpudopa. OOpaTuTe BHUIMaHUE yJalIUXCs HA TO, YTO OJIMH U3 Ta30B BBLICISIETCS WHTCHCUBHEH U
3aHUMAaET B JiBa pa3a 00JIbINil 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 Habepércs 0KoyIo 6 MJI BOJOPOIa U 3 MJI KHCIOpO/a .

5.00patuTe BHUMaHUE Ha pa3jIu4HbIe 00BEMBI cOOpaHHBIX Ta30oB. [[poOMPKH TUIOTHO 3aKpoiTe MPOOKaMM IMOJ CIOEM dJIEKTpoJuTa. Tieromiei
JTy4YUHOU OMpeeNIuTe HATMYKMe KHUCIOpOoJa B MPOOUpPKE, ropsAuieil JydMHONW MOMOKruTe BoJopos. Ilpemnoxute ydammmcs 3aHECTH Pe3yiabTaThl
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 PUOOPHI, MpeICcTaBIeHHbIE Ha pUucyHKe. C MOMOIIbIO, 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)

(B)
/ 2 i C— e
" [
~— W F
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JlemoHcTpanMOHHBIH IKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHsI MACCHI BEIIECTB)»

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

KOTOPO# ydJaimiuecs: BBIJBUTAIOT TUIIOTE3bI, TPEOYIOIINE IKCIIEPUMEHTATLHON TpoBepKu. [Ipu 00CyXIeHNUN MPEAIOKEHHBIX BApUAHTOB TIPOBEPKU
BBIJIBUHYTBIX TUTIOTE3 BOCBMUKIIACCHUKH TPEJIAral0T Pa3IMuHbIe BAPUAHTHI KOHCTPYKIIUU TIPUOOPOB, T.€. MPOSBISIOT TBOPUCCKYIO aKTUBHOCTH, B
X0JIe KOTOPOH TIPOUCXOAUT NIEPEOCMBICTICHHUE MPHOOPETAEMbIX 3HAHUH.

Ha ypoxe ywammecss y3nator o paborax M. B. JlomonocoBa u A. JlaBya3wpe, MOCBSIIEHHBIX OTKPBHITUIO 3aKOHA COXPAHEHUS MAacCChl BEILIECTB,
(GOpMyIUPYIOT 3aKOH, MPUXOIAT K BBIBOJY, YTO Macca BEIIECTB B XOJIE PEaKIUU JIOJDKHA OCTABAThCS MOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3MCAa, YYUTEh JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTtuueckas yacte. [{enp paboThl: SKCIEPUMEHTAIIBHO JJOKa3aTh 3aKOH COXPAHEHHS MacChl BEIIECTB .

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 ITAMEHEM.

Uncmpykyus k 6vinoanenuro: Ha phIYaXHBIX WM DJIEKTPOHHBIX BECAaX YPaBHOBEIIMBACTCS CBEYa, a 3aTE€M YYUTENh 3aXUTaeT e€. Yuamumecs
HaONIOAAIOT, YTO B TeYeHHE ~| MUH paBHOBECHE BECOB HAPYIIAETCs, Yalllka C TOPSIIEH CBEUOW MOJHMMAETCS BBEPX. YYaIIMMCS 3aTal0TCS
Borpochl: «Kak MOXHO 0O0BsicHUTh HaOmomaembiid pakT? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BeriecTB?» OOCykIeHHe
JAHHBIX BOMPOCOB MPUBOIUT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKITHIO MpUOopa.
Yuurens 3apaHee JOJKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOr0 00bEMa ¢ XOPOIIO MOJAOTHAHHOM MPOOKOi, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B noxeuke 3akperisiercs cBeda. Beck mpuOop B cOope 3apaHee ypaBHOBemmBaercss Ha Becax (puc. 8) . Korma
y4anecsi IpUxosT K BBIBOAY, YTO OIBIT CIEAYET MPOBOAUTH B 3aKPHITOM IIPUOOPE, 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 XOJI€ 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

1.1Ipu ropenuu apoB ocTaéTcs 307a. Macca 307161 MEHBIIIE MAacChl B3SATHIX I CKUTaHUS ApoB. Kak MOXXHO 0OBSCHUTH ATOT (pakT?

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. «OnpenesieHue 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: SKCTIEPUMEHTAIIFHO ONPENEIUTh 00BEMHYIO JOTIO 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 0OCTOPOKHOCTBIO 00pamaTbes ¢ ropsmum Gochopom.

Hucmpykyus K 86In0IHEHUIO:

1.KpucrannusaTop HanoJIOBUHY 3anoJTHUTE Bo10M. Ha moBepxHOCTh BosbI moMecTuTe papdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00parute BHHMaHuE Ha HEOOXOJUMOE YCIOBHE SKCIEPUMEHTA — BIIAXHBIA (ochop Hcnonb3oBaTh Henb3s! dochopa AOKHO OBITH B3SITO
OostbIe, YeM TpeOyeTcs sl CBS3bIBAHUS BCETO KHCIOPOa, HAXOISAIIETOCs B COCY/IE.

3.0tkpoiiTe poOKy Mprdopa W MOMECTUTE KOJIOKOJI B KPHCTAIIH3ATOp ¢ BOJOH. [lorpy3nure KOJOKOJ B BOIY HACTOJIEKO, YTOOBI YPOBEHB 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 JTHO KPUCTAIIM3ATOPA JIBE CTEKIISTHHBIC TTAIIOYKH .

4.CunpHO Pa3oTpeB KOHEI[ CTEKISTHHOW TMaJOuYKH, OMyCTHTe €€ B KOJOKOJ W momoxrure ¢ocdop. Kak Tompko ¢ocdop 3aroperncs, ObICTpo
M3BJICKUTE TAJIOYKYy W 3aKpOWTE KOJOKOJ TpoOKoi. Koyiokon 3amosHseTcss TYCTBIM OelbIM JBIMOM, COCTOSIIIMM W3 YacTH4eK (ochopHOTO
aHruapuaa.

5.1Ipu ropenun ¢ocdopa 06bEM BO3AyXa BHYTPH KOJOKOJA BHayalle OT HAarpeBaHHUS HEMHOTO YBEIMYMBAETCSA, a YPOBEHb BOJBI B KOJIOKOJIE
nonmxkaercs . [lo mepe pacxomoBaHus KHUCIOpOAa IIaMs TMOCTENeHHO TacHeT. benbiii docdopubii anruapua pactBopsiercs B Bojae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcsi B 00bEMe . YpoBeHb BOJBI B KOJIOKOJIE MOBBIIIAeTCs . B kpucranuzarop noyieiite Boabl B
TakoM o0bemMe, UTOObI BHYTPU U CHApY»KU KOJIOKOJIa YPOBHU ObUIM OJIMHAKOBBI U COBIA/IaIN CO BTOPBIM JICJIEHHEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp U MpU NOMOIIH FOPSAIIEH Ty4YUHBI YOSIUTECh B TOM, UTO OCTAaBIIMICS B KOJIOKOJIE a3 He MOAEPKUBACT 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.Kakoli ra3 ocrancst B KojokoJie nocie cropanus ¢pochopa? 5.3aganus st noarorosku k 'MA, BITP

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

1.BoJsHOM nap, yrJIEKUCIBIN ra3; 2.CEpHUCTHIN ra3, OKCH/IbI a30Ta; 3.KUCIOPO, a30T; 4.TeIi, KUCIOPO



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 BELIECTBA U PACTBOPUTEIIS, OT TEMIEPATYphl U KOHLEHTPALUU 00pa3yIoLerocs pacTBopa.

IIpu pacTBOpeHMM KPHUCTAJUIMYECKUX BELIECTB B BOJE IMPOUCXOAAT TPU OCHOBHBIX Iporecca. 1.PaspyiieHue KpuUCTaIUIMUECKOM peIETKU
pacTBOPSEMOroO BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2.I'mppatanus, T.€. B3aUMOJEHCTBHE YACTHI] (MOHOB WJIM MOJIEKYI) PACTBOPSEMOTO BELIECTBA C MOJIEKYJIaMH BOAbl — AK30TEPMUUYECKUI MTPOLECC .
3.IlepeHoc ruapaTUpOBAaHHBIX YaCTUI[ OT TPAaHUIBl KPUCTAI-pacTBOpP B OOmIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKIAETCA HHU
BbIJIEJIEHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumoctu OT TOrO, TEIIOBOM 3(pPEeKT Kakoro U3 ABYX MPOIECCOB (pa3pyllleHHWEe KpUCTallja WIA THapaTalys 4acTHll) mpeodiagaer, oommui
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
momnajgaHus Ha KoKy u onmexnay. 2.bepeusr rnaza! 3.HeoOxomumo MOMHUTH TpaBWiIO pasBeAcHHs KucioT. 4.Ha pabouem mecTe MOJDKHBI 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 M MEJICHHO, IIPU MEPEMEIINBAHUU PACTBOPA CTEKISSHHOM MaJIOYKOUW BIMBAUTE CEPHYIO
kucnoty. OOpatuTe BHUMaHHE Ha TMOPSAOK CMEUIMBaHUS BOJAbI M cepHOU kuciotel! Creaute 3a M3MEHEHHEM TeMIIepaTypbl MPU PACTBOPEHHUU
kucnotel. Hanboliee BrICOKOE MOKa3aHUe TeMIIEpaTyphl 3aHEeCUTe B Tabnuily. JlaTuuk TiaTeabHO MPOMONTE BOJIOM.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8§ I' TBEPAOro MOpPOILKa TMApPOKcHAa HaTpus U BiedTe 50 mi Boabl. OmycTHTE JaTYUK TEMIEpaTyphl U
nepemeniaite pactBop. OTMETbTE caMO€ BHICOKOE 3HaYeHHE TeMIlepaTyphl. TIIaTeIbHO IPOMONTE AATYMK BOJOMH.

5.B Tperuii cTakaH HachIIbTE 15 I METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUs U nipuiierte 50 mi Boapl. OMyCcTUTE AaTYUK TEMIEPATYpPhl U OBICTPO
nepemennaite pactBop. Hanbosiee Hu3koe 3HaYeHHE TEMIIEPATyphl 3aHECUTE B TaOIHILY.

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 aMMOHUS, 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 \

Teopernueckas yacte. IIpu pacTBOpeHUU B BOJI€ MOHHBIX COEIMHEHUN MOJIIPHBIE MOJIEKYNIBI BOJbl OKPYKAIOT (COJIBBATUPYIOT) 3apsKEHHBIE MOHBI,
IepeBosisi UX B pacTBOp. MoJEKyIspHbIE COEIUHEHMSI COJIbBATUPYIOTCA, HO HE paclajaioTcs Ha HOHBI . B mepBoM ciyyae pacTBOp IMPOBOJIUT
AJIEKTPUYECKHI TOK, BO BTOPOM HET .

Onpenenuth NMPUHAAIEKHOCTh BEIIECTBA WIM PAacCTBOpPA BEUIECTBA K AJIEKTPOJUTAM MOXHO IPHU IOMOIIM M3MEPEHUS 3JIEKTPONpOBOJHOCTU. Ecimu
AIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYeMbId OOBEKT — JJICKTpONHT. Eciu 3HaYeHWe 3JeKTpornpoBogHocTd MeHbime 20 MkCm/cMm, 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 IEKTPONPOBOIHOCTH . JlomonHuTenbHOE oOopynoBaHue: crakaHbl Ha 50 MII; IITaTUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuasnbl U peakTUBbI: AMCTUIUIMPOBAHHAsA BOJa; Mo 20 MJI STHJIOBOTO ciMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa criiupra (1:1), 5%-Horo pactBopa xjopunaa HaTpusi; S%-HOTO pacTBOpa XJIOPOBOJAOPOAa; 5%-HOTO pacTBOpa THMIAPOKCUIA HATPHS,
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.

4.0OmycTUTE B HEro JaT4UK 3JIEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIN B janke mrTatuBa. Habmiogaiite 3a U3MEHEHHEM 3HAUYEHHUS SJIEKTPOIPOBOJIHOCTH.
Korpa nmokazanus gatumka nepectaHyT U3MEHSThCA, 3alUIINTE €ro 3HaYeHHe B TaOJIUILYy .

5.06patute BHMMaHue! J[aTuyMk mOCIe KaXJOTO OMBITa TIIATEIBLHO MPOMBIBAETCA BOJOW. 6.3aTe€M JATYUK OMYCTUTE 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:

1.06pamaroT BHUMaHUE, YTO HU JAUCTHJUIMPOBAaHHAs BOJA, HU TBEPJAs COJIb HE MPOBOJAT IEKTPHUUECKOrO TOKa. TeM He MeHee pacTBOp COJM B BOJE
IIPOBOJIUT AJIEKTPUYECKUNA TOK. DTO 3HAUUT, UTO B PACTBOPE OTKYAA-TO MOSIBISIOTCS HNOJBM>KHBIE 3apsabl. [log 3To HabmoaeHue BBOAAT ONpeeeHue
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALIUH.

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 INIMIEPUHA; 3.pacTBOP IIFOKO3bI; 4.pacTBOP THAPOKCHIA KAJIBLUS.

JlaGopaTopHslii onbIT Ne 1. «BiusiHue pacTBOPUTEJIsI HA AUCCOLUALIHION



TOUKA \!pocm

Teopernueckas yactb. Bo MHOrUX XJI0opHuaax NEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEIBHONW MEpe KOBAJICHTHBIM XapakTep . ManonoJspHbie
pacTBopuTeNd (COMPT WM AIETOH) COJBBATUPYIOT MOJIEKYJAbl IenukoM. llpm noOaBieHMM BOABI OHA COJBBATUPYET HOHBI, BBI3bIBAS
IEKTPOJINTUYECKYIO JUccolnanuo . [[BeT pacTBopa py 3TOM U3MEHSETCS, a 3JEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

[Ipaktudeckas yacTb. Llens paboThl: chopMupoBaTh MPEICTABICHHE O POJIA PACTBOPHUTENS B AJIEKTPOIUTHICCKOHN TUCCOLAAIINH.

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 . CoupTt U aneroH — roprouue BemectBa. He ncnonb3oBate oTkpbiToe miams. CrenuanbHble Mepbl O€30MMaCHOCTH MpHU
paboTe ¢ roprounuMu KUIKOCTSIMU. M30eraTh nonasanus cojiei MeIy Ha KOXKY U OJEK/IY, TaK KaK OHU SITIOBUTHI.

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

Huempykyus x gvlnonunenuio:.

1.B xumuveckuii crakan HaceinbTe ~0,5 T 6e3BoaHOTO Xnopuaa meau (I1) CuCl2 u naneiite ~25 M1 cimpTa WU aneToHa .

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

CJIEWTE MOJYyYEHHBIN PACTBOP B APYTOM CTAKaH.

3.Ilorpy3uTte B pacTBOp ILIYI JaT4YUKa HIEKTPOIPOBOIHOCTH U U3MEPHTE AEKTPOIIPOBOTHOCT .

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

JUccolranuu. PacTBOpPHI AIIEKTPOJIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pPOJAA, TaK KaK MPOBOAAT JIEKTPHUUECKUU TOK 3a cuéT uoHoB. [lo
CIOCOOHOCTH K DJEKTPOIUTHUECKON IUCCOIUAIINH AIIEKTPOIUTHI YCIOBHO Pa3AeNsioT Ha CHIbHBIE U cia0ble. CHIIbHBIE DIEKTPOIUTHI MPAKTHUECKU
MOJIHOCTHIO IUCCOIIMUPOBAHBI HA HOHBI B pa30aBiIeHHBIX pacTBopax . K HUM OTHOCATCS MHOTHE HEOPTaHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI U MIEN0YU
. Crabple 3MeKTpO- JUTHI JIUIIh YACTUYHO JUCCOIMUPOBAHBI HA MOHBI, KOTOPHIE HAXOASTCA B TMHAMHUYECKOM PaBHOBECHUU C HEJIWCCOLIMUPOBAHHBIMU
Mosiekynamu . K c1abbIM 37€KTpOIUTaM OTHOCSATCS MHOTHE OPraHUYEeCKHE KHCIOTH M1 OCHOBAHHS .

[IpakTuyeckas 4actb. [Jens pabomul: ONpPENENUTh, SBISIOTCS U BBIAAHHBIC BELIECTBA CHUJIBHBIMU MM CIAOBIMH AJIEKTPOJIMTAMH Ha OCHOBaHHUH
M3MEPEHUS 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 Haneire 1o 25—>50 M1 AUCTHUILTUPOBAHHOM BO/IBI.
2.B nepBrIii ctakan 1o0aBbTe 1 Ko YKCyCHOM KUCIOTBI, BO BTOPOW — COJISTHOM, B TPETHI — a30THOM.

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: OTpazure NpUHAUIEKHOCTb BEUIECTB K CUIIBHBIM U CJIa0BIM 3J1eKTposiuTaM. KoHTpoIbHbIE BONIPOCHI:

1.ITouemy pacTBOp COJITHOM KHCIIOTHI JIy4IlI€ TPOBOJUT IEKTPUUECKUI TOK MO0 CPAaBHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTHI?
2.K KakuM 3J€KTpOJIMTaM OTHOCHTCSI PaCTBOP a30THOM KUCTOTHI? 3 . 3aganue s noarotoBku 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 IPOOUPKA, B IPYroM, 60jee COBpeMEeHHOU, — cocya JIanmopTa.

OpnHako TeXHHMKaA JEMOHCTPALMH 3KCIEPUMEHTA OCTAETCS OJJMHAKOBOW. MeHseTcs IMIb NOPAIOK CMENIMBAHUS pearupyromux semects. CHavana B
MPOOUPKY-PEaKTOP 3aJIMBACTCS PACTBOP KUCIOTHI, @ B HETO NMOMEIIAETCs TBEPI0€ BEIIECTBO (LIUHK, MPaMop).

[IpakTnyeckas yactb. L{enb paboThl: U3y4YUTh BIUSHUE PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XMMHUECKOMN 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 Jlanmonsra; mpodupku [1X-21 (3 wr.) .

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

Texuuxa 6ezonacnocmu.: Co0Nr0AaTh IpaBUIia padOTHI C KUCIOTAMU M HarpeBaTEIbHBIMU 3JIEKTPUUECKUMHU MTPHO0- paMH .

Hncmpykyus k 8binoaneHuro:

Onvim 1.BausitHue NpUpOAbl pearupyroiuX BEIIeCTB Ha CKOPOCTh XUMHUYECKON peakiiuu

B oxno xoneHo cocyna JlangonbTa Haneire 3 M 1 M pactBop ykcycHON KUCHOTHI (F16%-HBIN pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 rpaHyIIbl
nuHKa. Bo BTOopoil cocyn Jlan- nonbra Haneire 3 mut 1 M comnstHOl kucnoTsl (Z4%-Hblit), B Apyroe kojieHo — 2—3 rpaHyinsl nuHKa . [Ipucoequnure
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
Jlanponera Hamedte 3 ma 10%-HO#l consgHON KHUCIOTHI, B JApyroe KojieHo — 2—3 rpanynbsl 1mwmHKa. [Ipucoemunure cocynasl Jlanmonmpra K
MaHOMETPUYECKUM TPyOKaM.

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

Onvim 3. BnusiHue TeMIepaTypbl pearupyromnx BeIecTB Ha CKOPOCTh XUMUYECKON peaKkinn

B oxno xoneno cocyna Jlanponera Hanmerite 3 Ma 10 % constHOM KHCIIOTBI, B APYroe KOJIGHO MoMecTuTe 2—3 TrpaHynbl MHKa . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 mu 10%-HOM comnsi- HOW KHUCIOTHI, Harperoil Ha BojasHON Oane g0 50 °C, B apyroe kojieHO — 2—3 TpaHyibl LUHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpatute BHUMaHue! OJHOBpPEMEHHO MepenenlTe KUCIOThl B cocyaax Jlanmonbra K TpaHynam LMHKA. CpaBHUTE YPOBHM KHJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs Aena0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHH .

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

B onHo xoneno cocyna Jlangonera Haneite 3 M 4%-HOMN COJISIHON KHCIIOTHI, B Ipyroe KOJEHO moMecTute 1 r Mpamopa, B3STOro 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 TiepeliediTe KHUCIOTBI B cocymax Jlammombra kK Mpamopy IuHKAa. CpaBHUTE YPOBHHM JKHUIKOCTH B
MaHOMETPUYECKUX TPYOKax. VYdamuecs Aenar0T BBIBOJ O PA3HOM CKOPOCTH XUMUYECKUX PEAKLINH.

Onwvim 5. BnusiHue Kataau3atopa Ha CKOPOCTh XUMUUYECKOW PEaKITuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, nomectute 2 AeMOHCTpallMOHHbBIE TPoOHpKH ¢ 2 MiT 3% -HOTO pacTBopa NMepokcuaa BoJopoaa. BeiiepkuBaor
IpoOUpKU B BOJIE OKOJIO 2 MuUH. M3BiekuTe nmpoOUpKH K3 BOASHOM OaHM M IPOAEMOHCTPUPYHTE ydalllMMCs PE3YJIbTaT — Ha CTEHKaxX MPOOHpKU
HOSIBUJIMCH Iy3BIPbKU Ta3a Kuciopojaa. B onHy u3 mpoOHMpok BHeCHTE Ha KOHYMKe wmarens auokcuj mapranua (IV) . HaGmronaror sHepruuHoe
BbIJIEJIEHUE KUCIOPOJa.

Konmponvnvie eonpocwi: 1.0T Kakux (aKTOpPOB 3aBHCHUT CKOPOCTb XUMHUYecKo peakuuu? 2.IlodeMy pasiokeHHe IepoKcHIa BOJOpOJa B
IPUCYTCTBUM Juokcuaa Mapradia (IV) cHagana uaér oueHs ObICTpO, a 3aTeM 3aMeziseTcs?

3.3amanus 1u1s pa3BUTUSA (PYHKIIMOHAIBHOM I'PaMOTHOCTH:

B Tpu onuHakoBble MPOOHPKH YYEHHUKH HAIMIM MO 5 MJI PacTBOpa COJITHOM KHUCIOTHI OJMHAKOBOM KOHLIEHTpauuu. B mepByro mpoOupKy MOJIOKHUIHU
CTPYXKHU >KeJie3a, BO BTOPYIO — CTPYXKKHU IIMHKA, B TPETbIO — CTPYKKHM HEHU3BECTHOI'O CBETJIOTO SIPKO OJIECTSIIEro
Meraia. HanGonee MHTEHCHMBHO BBbIIENEHHE Taza HaOMIONANM B TpeTheil MpoOUpke ¢ HemsBecTHhIM Meramiom. BoC ‘
BTOpPOH MpOOUpKe C IIMHKOM HMHTEHCHBHOCTbH BBbIIEJIEHUS ra3a ObUla MEHbIIe, yeM B TpeTbeill. B mepBoil nmpobupke c
’KeJle30M HHTEHCUBHOCTD BbIJIENICHHs ra3a Obljla HAMMEHbLICH. B
a)/leiictBue Kakoro QaxTopa, BIMSIOIIEI0 Ha CKOPOCTb peakuuu, HaOmronanu yvamuecs? 0) Kakoil meramn mor
HaXOJIUThCS B TpeTbel npoOupke? 3anuiInTe Ha3BaHUE MeTaa.

4. Ha rpaduke mpejactaBieHa 3aBUCUMOCTh KOHIIGHTPALMU MCXOJHBIX BEIIECTB U NMPOAYKTOB PEAKIUU OT BPEMEHHU
MPOTEKAHHsI PEAKIIUU:

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

OHpe,Z[eJ'II/ITC, Kakas KpuBasd OIMMUCbIBACT U3BMCHCHNEC KOHIICHTPAIUN NCXOAHBIX BCIICCTB, d KaKasd — IPOAYKTOB PCAKIIUN .

Ty
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