MynanmunajabHoe 610/uKeTHOe 00meofpazoBaTeibHOE yIpexKIeHHE
«TumanoBckan ocHoBHas 00meobpazoBare/ibHas MKOJIa»

PaccmoTpeno Ha 3acenanuu YTBepxkaaro:

Ileparoruyeckoro cosera Japexrop MBO

Ned) ot 26.0p.4023T. Aunpeesa H.U.
Ipukaz Ne Z0-

PaGouas nporpamma
no ydebHoMy npeamMery « XuMHS»
8-9 kaace
(c ucnonb3oBaHHeM LHGPOBOro U AaHATIOrOBOro 060PyYIOBaHHUS EHTPA €CTECTBEHHOHAYIHOM H
TEXHOJIOTMYECKO HarnpasieHHOCTeH nenTpa «Touka pocta)

Cpok peanszauny nporpammsi
2023 - 2024 yqeGHBIH roj

CocraBuTeb:
Masnoitnosa H.W., yuntens Gnonorus,

1 xBaMpUKALHOHHAS KATErOpHs

A. Tumanosa Nopa, 2023 ¢



IosicHUTeALHAA 3aNMUCKA

PaGouass mporpaMMa mo XMMUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBleHA
Ha OCHOBE TIOJOXKEHWH W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOMN
MpPOrpaMMBbl, TPEACTaBICHHBIX B DenepaibHOM TOCYAapCTBEHHOM O0pa3oBaTEIbHOM CTaHAAPTE
OCHOBHOTO 00mmIero o00pa3oBaHus, YTBEPXKAEHHOTO MpPHKa3oM MMHHUCTEPCTBA OOpa3oBaHHs W
Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom I[lpumepHoii mporpammsl Bocmutanusi, OCHOBHOI
obpazoBarensHOi mporpammel OO0 MBOY «TumaHOBCKass OCHOBHasi 00meoOpa3oBaTellbHAsS
MIKOJIa».

B cooTBercTBHU C
- Tlonoxxennem o paboueil mporpamme ydebHoro mnpeamera, kypca MBOY  «TumanoBckas
OCHOBHas o00meoOpazoBaTeNbHAs  IIKOJA» W OPUEHTUPOBAHA Ha pealu3aluio B IEHTPE
0o0pa3oBaHMsl €CTECTBEHHOHAYYHOH M TEXHOJOTMYECKOW HampaBieHHocTell «Touka pocTa,
cozmanHoro Ha ©6aze MBOY «TumaHoBckass OCHOBHas 00ImIeoOpa3oBaTelNbHAsI IIKOJA» C
(13 pa3BUTHSA y oOygaronuxcs €CTeCTBEHHOHAYYHO1, MaTeMaTHIECKO1H,
MH(QOPMAMOHHOW TPaMOTHOCTH, (OPMHPOBAHUS KPUTHUECKOTO W KPEATHBHOTO MBIIUICHUS,
COBEPIICHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYYHOH ¥ TEXHOJOTHYECKOW HANpaBIEeHHOCTH, a
TaKXke JUIsl MPaKTU4YecKON oTpabOTKM yd4eOHOTro MmaTepuana mno y4eOHbIM mnpeameraMm «duznka»,
«Xumus», «buonorus, T eXHOTOTHSI».

Ha ©6a3e mnenrpa «Touka Pocra» obecneunBaercs peanuzanusi 00pa30BaTEIbHBIX
IporpaMM €CTECTBEHHOHAYYHOWM M TEXHOJOTHYECKOW HampaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpeOOBaHMSAMHU 3aKOHOJIATeIhcTBA B cdepe o0Opa3oBaHUS W C  Yy4ETOM
pekomennamuit  denepanpbHOTO oOTmepaTopa ydeOHOro mpeamera «Xumus». OOpazoBarenbHas
MporpaMMa MO3BOJISIET UHTETPUPOBATh peallu3yeMble 371eCh MOAXOJIbI, CTPYKTYPY U COJepikKaHHE
npu opranm3anuu oOyueHus xumun B 8-9 Kiaccax, BBICTPOGHHOM Ha ©0Oa3e 11000To U3
JOCTYIMHBIX ydeOHO-MeToaudeckux komiuiekcoB (YMK). HMcnonp3oBanue o0opymoBaHusl 1EHTpa
«Touka pocTa» Mo3BOJISET CO3/IaTh YCIOBHUS:

* ISl pacIIMPEHHS COJIEP>KaHuUs IKOJIbHOTO XUMUYECKOTO 00pa30BaHMUS;
* 1S TIOBBIILICHUS T03HABATENIbHON aKTUBHOCTH 00YUaIOIINXCS B €CTECTBEHHOHAaYUYHOM 001acTH;

*  JUId pa3BUTUS JIMYHOCTH pebeHKa B Mpoliecce oOyueHUss XUMHH, €ro crocoOHOCTEH,
bopmMupoBaHUs ¥ YAOBICTBOPEHUS COIMATBHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;

*qyisi pabOThl C OJApEHHBIMU LIKOJbHUKAMH, OpPraHM3alldd HX Ppa3BUTUS B
pa3nUYHBIX 00JacTsIX 00pa3oBaTENbHOM, TBOPUECKON AEATEILHOCTH.

[Tpumensis uudposbie nabOpaTOpuM HA YpPOKAX XUMHH, Y4allHecs CMOTYT
BBITIOJIHUTh MHOKECTBO JIaOOpaTOpHbIX paboOT U HKCHEPUMEHTOB IO MHpOTrpamme
OCHOBHOM IIKOJIBI.
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Kparkoe onucaHue nmojaxoa0B K CTPYKTYPHPOBAHMIO MATEPHAJIOB
B oopazosamenvnoit npozpamme (OI1) npeocmasnensl cnedyouiue pazoenst.
1 .Meroab! U3ydeHUsI BEIIECTB U XUMUUECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMMH .
2 . IlepBoHauanbHble XUMHUeCKue MOHATHS . 3 . PacTBopsl. 4.OCHOBHBIE KJIacChl HEOPTAaHUUECKUX COeAMHEHHH. 5. Teopus aMeKTpOoIuTHIeCKOH
aucconuanu. 6. XuMUIecKue peakiun. 7. XMMUYECKHe 3JIEMEHThI (CBOWCTBAa METAJUIOB, HEMETAJUIOB M MX COCIMHEHHN).

B 0oCHOBY BBIZENICHHS TaKHX PA3/ENOB 3aJI0KEH XUMHUYECKHH AKCIIEPHUMEHT, TPAJAULIUOHHAS cHcTeMa M3ydeHus: xumuu. OCHOBHOU (opmoii
y4eOHOH MEATENILHOCTU SIBISICTCS XUMHUYECKUI SKCIIEPHMEHT, NPOBOJMMBIA B BHIE JTa0OPATOPHBIX, NMPAKTHYECKUX PabOT M JIEMOHCTPAIHH.
JIeMOHCTpAallMOHHBIN 3KCHEPUMEHT MIPOBOAMTCA B TOM CiIydae, €CIM OH ONAaceH /ISl BBIMOJHEHUS YyJallUMUCH WIM HMMEoUuiics npudop
NpPEJCTaBJIEH B €JUHCTBEHHOM 3K3EMILISPE.

J s u3yyenus npeamMera «XuMHUs» Ha ITane 0OCHOBHOro oduiero oopazopanus oreoautes 140 gacos: 8 knacc - 70 yacos; 9 kmacc —70 yacos.

JlanHass oOpasoBarenbHas IporpaMMa OOEcleYMBaeT YCBOEHUE YYAIIUMUCS BaKHEHIIMX XUMHUYECKMX 3aKOHOB, TEOpPUH U TOHATUH,

dbopMupyeT Npe/CTaBlICHUE O POJU XMMHUHM B OKPYXKAlOIIEM MHpE U KM3HHM dYenoBeka. IIpu 3TOM OCHOBHOE BHUMAaHHE YAENSETCS CYLUIHOCTH
XMUMHUYECKUX peakUuil 1 METO/1aM MX OCYILECTBIEHUSI.

OfHUM M3 OCHOBHBIX MPHHUUIIOB MOCTPOECHMS MPOrPaMMBbI SIBJISETCS MPUHIUI JOCTYITHOCTH . DKCIEPUMEHTANbHbIE JaHHbIE, MOJy4YeHHbIE
yYallMMHCS TPU BBINOJTHEHUU KOJIMYECTBEHHBIX OIBITOB, MO3BOJIAIOT Y4YaIlIMMCS CAMOCTOSITENHHO JeNaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxompl, 3a0%KEHHBIE B COJEP KaHUE IPOrpaMMbl Kypca, CO3Aal0T HEOOXOIUMBbIE YCIOBHS JJIsi CHCTEMHOTO YCBOEHHS YYalllMMHUCS OCHOB HAYKH,
1151 00ecneveHus pa3BUBAIOLIETO U BOCIIUTHIBAIOIIETO BO3AECHCTBHSI 00YUeHHs Ha IMYHOCTh YJalllerocs.

dopmupyeMble 3HaHUs TOJIKHBI CTaTh OCHOBOM CHUCTEMBI YOESKICHNH IIKOJIBHUKA, LIEHTPAIbHBIM SAPOM €r0 HAyYHOTO MHPOBO33PEHHUS.

Onucanmne MmatepuajbHO-TeXHUYeckol 0a3bl neHTpa «Touka pocTa»,
HCMOJb3YEMOr0 /JJIfl peaju3aluud 00pa3oBaTeJIbHBIX NPOrpaMM B paMKax MpenoJaaBaHHUA
XHUMHUH

Hugposasa (komnvromepnas) navopamopus (LIJI), mporpaMMHO-amIapaTHbli KOMIUIEKC, JAaTYHKOBAs CHCTEMa — KOMILUIEKT Yy4e0HOIro
0o0opynoBaHusl, BKIIOYAIOIINNA U3MEPUTEIbHBIN 010K, MHTEpdeiic KOTOPOro Mo3BOJsSET OO0ecnedrBaTh CBSA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op IaTYMKOB, PETUCTPUPYIOLIUX 3HAUCHUS PA3IUYHBIX (PU3NUECKUX BEITUYHH.

Jamuux memnepamypul niamunoeslii — NPOCTON M HANEKHBIA NATUUK, MIPEAHA3HAYCH AN U3MEPEHHs TeMIlepaTypbl B BOJHBIX PacTBOpax U B
ra3oBbIx cpenax. Mimeer paznuunbiii nuanazoH usmepenuit ot —40 mo +180 °C. Texnudeckue xapaKTepUCTUKH AaTYUKA YKa3aHbl B HHCTPYKIHH MO
JKCIUTyaTanuu. Jamuuk memnepamypsl mepmonapuslil ipeanasHaueH ans uamepenus remmneparyp 1o 900 oC. Mcnonb3yercss mpu BBIIOTHEHUH
paboT, CBA3aHHBIX C U3MEPEHHEM TeMIIepaTyp IIaMeHH, MIABJICHHS U PA3I0KEHUSI BELIECTB.

Jamuuk onmuueckoit naomuocmu (Konopumemp) — TpPENHA3HAUEH [UII W3MEPEHHS ONTHYECKOW MJIOTHOCTH OKpALIEHHBIX PacTBOPOB.
Ucnonb3yercs npu uzydeHuu tem «PactBopb1», «CKOpOCTh XUMUYECKUX PEAKIIUN», ONIPEACICHUN KOHIEHTPAIMH OKPALIEHHBIX HOHOB.

Jdamuux pH mnpenHa3HadeH s W3MEPEHHs] BOJOPOIHOrO Tokazarens (pH) BOXHBIX pacTBOPOB B pPa3NUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYXKAIOLIEN CPEBI.

Jamuuk rnexkmponpoeodnocmu npeAHazHAYEH ISl U3MEPEHUS YIEIbHON 3JEKTPONPOBOJHOCTU KUAKOCTEH, B TOM UYHUCIE M BOJHBIX PACTBOPOB
BewecTB. [Ipumensiercs npu u3y4eHuH TEOPUHU NEKTPOIUTHUECKON AUCCOLMALINY, XapaAKTEPUCTUK BOJHBIX PACTBOPOB



amuuk xn0pud-uonoe ucnonb3yercs A KOJIUYECTBEHHOI'O OINpPEAEICHHUS COAEpKaHMs MOHOB XJOpa B BOAHBIX pacTBOpax, MOYBE, MPOAYKTaX
nutanus. K parduky nojkiovaercs HoHocelekTHBHbIN 3nektpoa (MCD) (paboumii 35eKTpoa), MOTEHIUAI KOTOPOTO 3aBUCHT OT KOHICHTPAIMU
OIIPE/ICIIIEMOTr0 HOHA, B JJAHHOM ciiydae oT KoHueHTpaiuu annonoB Cl. TToreniman MCD onpenensioT OTHOCUTEIBHO SIIEKTPOJa CPAaBHEHUS, KaK
paBUIIO, XJIOPCEPeOPSTHOTO.

Jdamuux Humpam-uono6é NpeIHA3HAUYEH Uil KOJMYECTBEHHOTO OIPENEICHMs] HUTPATOB B PA3IMYHBIX OOBEKTaX OKpYXKalolleW Cpelsl: BOJE,
oBomax, GpyKTax, KOJIOACHBIX U3JENUAX U T.II.

Mukpockon yugposoii ipeHazHauEH sl U3ydeHus: GOPMBI KPUCTAIUIOB M HAOIIOIEHUS 32 POCTOM KPUCTAILJIOB.

Annapam ons npoeedenusn xumuueckux peaxuyuii (AIIXP) npenHasHaueH IS MOJTyYSHHS U JIEMOHCTPAIUU CBONCTB TOKCHYHBIX MApOB M Ta3oB .
DTH BemecTBa MOJIYJAlOTCS B KoJOe-peaktope, W TpH HarpeBaHuu (win 0Oe3 HarpeBaHWs) Ta3000pa3HbIe BEHIECTBA MPOXOIAT Uepes3
MOTJIOTUTENbHBIE EMKOCTH (HAaCcaJKM) C paCTBOPaMH PEarcHTOB, BCTYMAIOT C HUMH B peakiuio. M30bITOK ra3a moriomaeTcs XUJIKAMH | TBEPIbIMU
peareHTami, a Tak’Ke€ aKTUBMPOBAHHBIM YIrJIEM. AIMapar yalle BCero MUCIOb3yIOT AJIs MOIYYeHUS U JIEMOHCTPAIUU CBOMCTB XJI0pa, CEpOBOIOPOAA.
Ilpuéop ona demoncmpayuu 3agucumocmu  CKOPOCMU XUMUYECKUX PEaAKyuil om paziudHslX )aKkmopoe VCTOIb3YIOT MPHU H3yYEHUH TEMbl
«CKOpOCTh XMMHUYECKOW PEaKIMU» U TEIUIOBOTO 3(deKrta XxuMuyeckux peakuuil. [Ipubop maét Bo3MOXKHOCTh AKCHEPUMEHTANbHO HCCIIEI0BaTh
BIUSIHME HAa CKOPOCTh XMMUYECKUX PEAKIMH CIeqyomuX (akTOpoB: MPUPObl pearupyrolinX BEIIECTB, KOHIEHTPALUN Pearupyroliux BeLIeCTB,
IUIOIAM TpaHUIbI pa3zena (a3 B FeTepOreHHbIX CUCTeMaX (MOBEPXHOCTU COMPUKOCHOBEHHS MEXy pearupyomMy BeecTBaMu ), TeMIepaTyphl,
KatanauzaTopa, HHrMOuTOpa.

Ilunemka-0o3amop — mnpucnocobiIeHNe, HUCHOIb3yeMoe B Jabopatopuu Jii OTMEPUBAHUS OINpeNen€HHOTO 00béMa >kuakocTH. llumerku
BBIIIYCKAIOTCA TEPEMEHHOTO U IMOCTOSHHOTO 00BbEMa. B KommuiekThl 000pymoBaHUs s MEIULMHCKHUX KJIACCOB BXOJSAT YIOOHbIE MHUIIETKH-
J103aTOPBI OJTHOKAHANIbHBIE, O3BOJISIFOIINE HACTPOUTH HEOOXOIUMBIN 00bEM 0TOMpPAaEMOM )KUIKOCTH B TPEX PA3NIUYHBIX JUAMa30HaAX.

bana kombéunupoeannaa mnpeaHa3HaueHa JJIs HarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYIOB, Korjaa TpeOyeTcs co3faTb BOKPYT HarpeBaeMoro
cocy/la paBHOMEPHOE TeMIlepaTypHOe IoJie, N30eKaTh MCIOJIb30BAaHUS OTKPBITOTO IUIAMEHH M pacKalEHHON ayekTpuueckoil crnupanu. Kopmye
KOMOMHHUPOBaHHOM OaHU clienaH u3 amoMuHus. JKuakoctHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpbIBAETCS KOJIbLAMH PA3IUYHOTO AUaMETpa.
Ipuébop ona nonyuenus 2az0e WCTONB3YETCS JJIS MOJYYEHHs] HEOOJBIINX KOJIMYECTB ra3oB: BOJAOPOJA, KHUCIOpoaa (M3 MEpoKcHIa BOAOPO.A),
YTJIEKUCIOTO rasa.

Pabouasi nporpamma mo xumuu 1Jisa 8—9 kijaccon

¢ MCNOJIb30BaHueM 000pyaoBaHus neHrpa «Touka pocra»

Ha 06aze nentpa «Touka Pocra» oOecneunBaercsi peanusanuss 0Opa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHO-HAyYHOH M TEXHOJIOTMYECKON
HanpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TpeOOBaHUSAMM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHMs M C Y4ETOM pEeKOMEHAaluil
denepanbHOrO oneparopa yaeOHOro npeaMera « X uMusi».

OO6pa3oBarenbHasi IporpaMMa IMo3BOJISIET HHTEIPUPOBATh pPeaI3yeMble MOIX0/Ibl, CTPYKTYPY U COJep KaHue NP OpraHu3alii 00ydeHHs] XUMHUU
B 8—9 Kiaccax, BBICTPOSHHOM Ha 0a3e 000ro 13 AOCTYIHBIX ydeOHO-MeToaunueckux kommiekco (YMK).

Hcnonb3oBanue obopynosanus «Touka pocta» npu peanuzanuu ganHoi Ol mo3BosisieT co3aaTh yCloBHs:

-JUIS paCIIMPEHHS COAEPIKaHUs IKOIBHOTO XUMUYECKOTO 00pa3oBaHus;

-JUIs TOBBILICHNUS IO3HABATENbHOM aKTUBHOCTH 00yJarOINXCs B €CTECTBEHHOHAYYHOM 00acTH;



-JUI Pa3BUTHUS JIMYHOCTU pebEHKA B mporecce 00ydeHUs XUMUH, €r0 CIIOCOOHOCTEH, (JOPMUPOBAHHS U YIOBIETBOPEHHS COLUAIBHO 3HAUYUMBIX
MHTEPECOB U MOTPEOHOCTEH;
- 11 pabOTHI ¢ OAAPEHHBIMHU IKOJIbHUKAMH, OPraHU3alUY X PA3BUTHUS B PA3IMYHBIX 00JIACTIX 00pa3oBaTeNbHOM, TBOPUYECKOI IS TETbHOCTH.

HopMbl onieHOK 32 Bce BUIbI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJHEHHUS TPEOOBAHUN 3HAUUTEIIFHO BHIIIE YAOBICTBOPUTEIFHOTO: OTCYTCTBHE OMMOOK, KaK MO TEKYIIEMY, TaK U T10
npeaplayleMy yaeOHoMy MaTepuany; He 0ojiee OHOrO HEA0YETa.

«4» — ypOBEHb BBINOJIHEHUS! TPEOOBAaHUH BbIIIE YOBJIETBOPUTEIBHOTO: HAJIMUNE 2—3 OMUOOK Miu 4—6 HEeAOUYETOB MO TEKYIIEMY y4eOHOMY
Marepuany, He 6osee 2 omuOoK win 4 HeT0YETOB MO MPOMIEHHOMY MaTepualy; UCIO0JIb30BaHUE HEPALMOHATBHBIX IPUEMOB peIIeHHs y4eOHO I
3a/1a4H.

«3» — OCTAaTOYHBII MUHUMAJIHHBIN YPOBEHb BBHITIOIHEHUS TPEOOBAHMIA, TIPEABIBISIEMBIX K KOHKPETHOI padoTe: He 6onee 4—6 ommnbox miu 10
HE0YETOB M0 TEKYIIeMy ydeOHOMY Matepuany; He 6onee 3—35 ommbok wiu He 6osiee § HEI0UETOB M0 NPOIlIeHHOMY y4eOHOMY MaTepHainy.
«2» — ypOBEHb BBHITIOJIHEHUS TPEOOBaHMIA HUKE YIOBIETBOPUTEIFHOTO: Han4re 6osee 6 omrrbOox miu 10 He04eToB 1Mo TEeKyIeMy MaTepuaiy,
6osee 5 ommOoOK uiu 6ojee 8 HETOUETOB MO MPOUICHHOMY MaTepuaiy.



IVIAHUPYEMBIE PE3Y.JITATHI OCBOEHUS
YUYEBHOIO IIPEJMETA «XHUMHsE B OCHOBHOM LLIKOVIE

I/I3yquHe XUMHUHN B OCHOBHOﬁ IIKOJIC HaHpaBJIeHO Ha JOOCTHXEC- HHUC 06leaIOHII/IMI/IC$[ JINYHOCTHBIX,
MeTaHpe[[MeTHI)IX 141 HpeILMeT- HBIX pe?,yJH)TaTOB OCBOCHUA y‘IC6HOl‘O HpGIIMCTa.

JIM4HOCTHDBIE pe3yJabTaThI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJE
06yquI/15{ XUMHUU B CAWUHCTBE yqe6H0ﬁ n BOCHPITaTeJII)HOﬁ OCATCIBHOCTHU OpraHmauHH B COOTBCTCTBHHU C
TpaI[I/IHI/IOHHI)IMI/I pOCCHﬁCKHMH COIH/IOKYJ'H)TypHBIMI/II/I )IYXOBHO-HpaBCTBeHHBIMI/I IHCHHOCTAMU, HpI/IHSITI)IMI/I B 06HICCTBC
NpaBWIaMH ¥ HOPMaMH TIOBEACHHS, M CIOCOOCTBYIOT IIpOIIECCaM CaMONO3HAHWS, CAMOPA3BUTHUS W COIMANU3AIMH
00ydJaromuxcs .

JIMYHOCTHBIC Pe3yIIbTaThl OTPAKAT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:
Ilampuomuueckozo socnumanus

1) IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACICIHUIO,
MOHUMAaHUS 3HAYCHUS XU- MHUYCCKON HAYKH B )KM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BJIAIETh JIOCTOBEPHON
HHPOPMAIIHCH O MePEIOBBIX JTOCTHKECHHUAX M OTKPBITHIX MUPOBOM M OTCUSCTBEHHOM XUMUH, 3aUNHTEPECOBAHHO-CTH B
HayYHBIX 3HAHUAX 00 YCTPOUCTBE MUpA ¥ OOIIECTBA;
I'pascoanckozo éocnumanusn

2) TMpeACTaBIEHHS O COIMATbHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJIEKTHBE, TOTOBHOCTH K
pa3Ho0Opa3HOi COBMECTHOW JESATENbHOCTH IPHU BBITIOJHEHUU YYeOHBIX, MO3HABATENbHBIX 3371a4, BBITIONHEHUH
XUMHUYECKUX SKCTIIEPUMEHTOB, CO3/IaHUU YYEOHBIX TMPOEKTOB, CTPEMIICHUS K B3aUMOTOHMMAHMIO M B3aMMOIIOMOIIU B
npolecce 3Toil yueOHOU JesITeNbHOCTH; TOTOBHOCTH OLICHUBATH CBOE MOBEACHHE U MOCTYNKH CBOMX TOBApHIICH C
HO3HUIINH HPaBCTBEHHBIX i MPaBOBBIX HOpM c ya€TOM OCO3HAHHUA MOCIEACTBHI MOCTYIKOB;



Llennocmu nayunozo no3nanus

3) MHPOBO33PEHUECKUX TMPEJCTABICHUH O BEUNIECTBE W XUMHUYECKOH pEaKLIHH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BH THS HAYKH M COCTaBISIOIIMX OCHOBY U MOHMMAHHS CYyIIHOCTH HAyYHOW KapTHUHBI
MHpa; TPECTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHS MPHUPOJBI, B3aMMOCBS3AX YEIOBEKA C MPUPOIHOM
CpEeIoH, 0 POJIM XMMHH B MO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

4) TI03HABATENBHBIX MOTHBOB, HAMpABICHHBIX HA MOJy4YEHHWE HOBBIX 3HAHWW IO XUMHH, HEOOXOIUMBIX IS
00BsiICHEHNS HAOJII01aEMBIX ITPOLIECCOB U SIBICHUIL;

5) MO3HaBATEIbHOW M MHPOPMAIMOHHON KYIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEILHOW PaOOTHI ¢ ydeOHBIMH
TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMH TEXHUYECKAMHU CPEACTBAMH HH()OPMAIMOHHBIX TEXHOJIOTHIA,

6) HHTEepeca K 00y4eHHMIO U MO3HAHMIO, JIFOOO3HATENLHOCTH, TOTOBHOCTH M CHOCOOHOCTH K CaMO00pa30BaHUIO,
HCCIIEZIOBATENBCKOM ACATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH M YPOBHS 00y4eHuUs B JalbHEHILIEM;
Dopmuposanua Kyiomypsl 300p06ba

7) OCO3HaHWs LIEHHOCTHU >KM3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 310POBBII
00pa3 KU3HH, OCO3HAHHUS MOCIICJACTBUI U HENPHATHS BPEAHBIX MPHUBbIUCK (YIOTPEOJICHHs AIKOTOJIsl, HAPKOTHKOB,
KypeHHs1), HEOOXOJUMOCTH COOIIIO/ICHUS NPaBUJI 0€30IaCHOCTH NPH OOPAIEHUH ¢ XMMUYECKUMHU BELECTBAMHU B OBITY
¥ peasbHOM KU3HH;

Tpyoosozo 6ocnumanusa

8) KOMMYHMKATHBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIeI0BATEIbCKOM, TBOPUECKOH 1
APYTHX BHAAX AEATEIbHOCTH; MHTEpEeca K MPaKTUUECKOMY M3Yy4eHHIO Mpodeccuii U Tpyaa pasIMyHOro poja, B TOM
Yycie Ha OCHOBE NMPUMEHEHHUs MpPEJMETHBIX 3HAHMH MO XMMHHM, OCO3HAHHOTO BBIOOpA MHIMBHUIYalbHOM TPaeKTOPUU
NPOJIOKEHHUST 00pa30BaHUs ¢ y4ETOM JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHH, OOLIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEH;

IK0N02UUECKO20 60CHUMAHUA
9) DIKOJOTMYECKH IeIeCO00pa3HOT0 OTHOIIEHHS K TMPHUPOJE KAaK UCTOYHUKY JKU3HU Ha 3emie, OCHOBe e&



CYILIECTBOBAHHUS, MOHUMAHUS LEHHOCTH 3J0POBOTO M 0€30mMacHOro oOpasa >KW3HH, OTBETCTBEHHOTO OTHOILICHUS K
cOOCTBEHHOMY (DH3MYECKOMY M TICHXMYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJCHUS TPaBUIl OE30MaCHOTO
MOBE/ICHHUS TIPH pabOTe C BENIECTBAMH, a TAK)XKE B CUTYAIUSIX, YTPOXKAIOIINX 3/I0POBBIO M KU3HHU JIO/ICH;

10) cmocOOHOCTH NMPUMEHATH 3HAHMSA, MONTYYaeMbI€ NMPH W3YUCHWH XUMUH, JUISL PEIICHUS 3a/ady, CBA3AaHHBIX C
OKpY)Xaroleid MNpUPOJHON Cpeoi, MOBBIIMIEHUS YPOBHS HKOJIOTMYECKON KYJIbTYPHI,0CO3HAHUS TI100ATBHOTO
XapakTepa SKOJIOTHYECKUX MPOOIIeM U My-Tel UX PEIIEHUs HOCPEICTBOM METO/I0B XUMHUH;

11) SKOJOTMYECKOTO MBILIIJIEHUS, YMEHUS PYKOBOJICTBOBAThCS KM B MO3HABATENbHON, KOMMYHMKAaTHBHOM u
COLIMAIBHON MPAaKTHKE.

MeTtanpeamMeTHble pe3yabTaThl

B cocraBe wMerampeaIMeTHBIX pe3ylIbTaTOB BBLACISIOT 3HAYMMble A  (OPMHpPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIC MOHATHS (3aKO0H, TEOPHs, IPUHIIUI, THIOTE3a, (PaKT, CUCTEMA, TIPOIECC, IKCIEPUMEHT M JIp.), KOTOpbhIe
HCIONBb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX MpeIMETaX U IMO3BOJAIOT HA OCHOBE 3HAHUUM U3 3THX MPEIMETOB
dopMupoBaTh MpeCTaBICHUE O IEJIOCTHOW HAaydyHOM KapTWHHE MHpa, M YyHUBEpCajbHble YydeOHble NEHCTBUS
(mo3HaBaTenbHbIC, KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00OeCrmeyrBalOT (HOPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJITAHUPOBAHHUIO U OCYIIECTBICHUIO YIEOHOM AEATEIbHOCTH.

MertamnpenMeTHble pe3yabTaTbl OCBOEHHUS 00pa3oBaTeNbHON MpPOTpaMMbl MO XUMHU OTPaXalOT OBJIAJICHUE
YHUBEPCAIbHBIMH [03HABATEIbHBIMU AEHCTBUAMH, B TOM YHCIIE:
Bazosvimu nocuueckumu deiicmeuamu

1) yYMEHHEM HCHONb30BaTh MPUEMBI JIOTUUECKOTO MBIIICHUSI HPU OCBOEHUU 3HAHUW: PACKpbIBATh CMBICI
XMUMHUYECKUX MOHATUM (BBIACNATh UX XapaKTepHbIe MPU3HAKHU, YCTAHABIMBATH B3aUMOCBSI3bC IPYTUMHU MOHITHIMH),
UCTIONB30BaTh MOHATUS IS OOBSICHEHUS OTHEIBHBIX (DAKTOB W SIBICHUIA, BHIOMpATh OCHOBAHUS M KPUTEPUU JUIS
KIacCU(pUKAIUN XUMHUYECKAX BEIIECTB U XUMUYECKUX PEaKIIMil; yCTaHABIUBATh MPUUMHHO-CIEJACTBEHHBIC CBS3U



MEXJly 00bEKTaMH H3YUCHHSI; CTPOUTH JIOTHUECKUE PACCY)KICHHS (MHIYKTHBHBIC, JCIYKTHBHBIC, MO aHAJOTHH);
JIeNaTh BBIBOJBI M 3aKITIOUCHHS;

2) yMEHHEM MPHUMEHSTHh B MPOIECCE MO3HAHUS CHMBOJIMUYCCKHUE (3HAKOBBIC) MOJIC/H, UCIOJIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XHMHHM MOJEIbHBIC MPEACTABICHHS — XHMHYCCKHH 3HAK (CHMBOI
SJIEMEHTA), XUMHUYECKast (opMysia W YpaBHCHHE XHMHYECKOW pEaKIHH — TPH PEHICHHH Y4eOHO-ITO3HABATEIbHBIX
3a/a4; ¢ y4ETOM ITHUX MOJCIBHBIX MPEJICTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKU
U3y9aeMbIX 00bEKTOB — XHUMHYECKUX BENIECTB M XUMHYECKHUX PEAKITHN;
baszosvimu uccnedosamenvckumu oeiicmeuamu

3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B Ka4eCTBE
OCHOBBI JIJIs1 (GOPMHPOBAHHUS THUIIOTE3BI 110 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIXC YK JICHHIA;

4) mnpuoOpeTeHue OMbITa MO MIAHWPOBAHHIO, OPTaHU3AIMU U TPOBEJCHUIO YYEHHUYECKUX AKCIEPUMEHTOB. YMEHHE
Ha0JI0JaTh 3a XO0- JOM TPOIEcca, CAaMOCTOSITEIHFHO TTPOTrHO3UPOBATh €r0 Pe3yabTaT, GopMyaupoBaTh 0000IIECHNS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEJEHHOTO OMbITA, UCCIEAOBAHUS, COCTABISTh OTYET O MPOJICTaHHOM padoTe;

Pabomoii c ungpopmayuei

5) yMeHHEeM BbIOMpaTh, AaHANM3MPOBATH M HHTEPIPETHPOBATH HH- (OPMALUIO PA3NUYHBIX BUAOB U (GOpM
NPEICTaBICHUsS, MOMYYaeMyI0 U3 Pa3HbIX MCTOUYHUKOB (HAYUYHO-TIOMYNISIpHAs JUTEeparypa XUMHYECKOrO COJep:KaHus,
cripaBOYHBIE ocoOust, pecypcsl HTepHETA);

6) yMEHHEM MPHUMEHSATh pa3INYHble METOJbI W 3ampoChl MPU TO- HCKE U O0TOOpe uHbOpMALUU U
COOTBETCTBYIOUINX JAHHBIX, HEOOXOAUMBIX I BBHITIOJIHEHUs YYEOHBIX M MO3HABATENBHBIX 33/1a4 OTPEAeNEHHOTO
THUTA; TPUOOPETEHUE OTbITa B 00JIACTH UCTIONB30BaHUs MHPOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHONOTHUI, OBIaICHUE
KYJIbTYpOI aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TTIOUCKOBBIX CHCTEM;

7) yYMEHHEM UCIMONb30BaTh M aHAJIU3UPOBATH B Mpolecce Y4eOHOW U HCCIENOBATENbCKON JIeATEeNbHOCTU
HHGOPMAIUIO O BIHUSHUU MPOMBIIUICHHOCTH, CEIhCKOTO XO34WCTBA W TPAHCIOpPTa HAa COCTOSIHHUE OKpPYKarouien



IPUPOJIHOM CPEIBL;
Yuueepcanvnoimu kommynukamuenoimu deiicmeuamu

8) yMEHHEM 3aJaBaTh BONPOCHI (B XOJE aMajora W/WiIM IUCKYCCHH) MO CYIIECTBY OOCYKIAeMOW TEMBI,
(bOopMyIHpPOBATH CBOM MPEIOKEHHST OTHOCUTEILHO BBITIONHEHUS PEIOKCHHOH 33141,

9) mnpHOOpETeHHE OMbITAa MPE3CHTALMH PE3YJIbTATOB BBINOJHEHUS XUMUYECKOTO JKCIEPUMEHTa (1ab0opaTopHOTO
OIbITa, 1a00paTOpHOM pabOoTHI O UCCIIEA0BAHHIO CBOWCTB BEIIECTB, yUEOHOTO MPOEKTA);

10) 3aWHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATENBHOW M MCCIENOBATENHCKON AEATENHHOCTH
NpU PEIICHUN BO3HHUKAIOIIKX MPOONEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTACOBAHUS MO3MIUI (0OCYXICHHS,
0OMEH MHEHHUSMH, <KMO3TOBBIC IITYPMBI» H JIp.);

Yuueepcanonoimu pecynamusnvimu oeiicmeuamu

11) yMEHHEM  CaMOCTOSITEIbHO  ONpPENeNATh IeNu  JACITEIbHOCTH, IUIAaHMPOBATh,  OCYIIECTBISATS,
KOHTPOJIMPOBATh M MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTh, BEIOMpPATh Hanbosee 3heKTHBHBIE
crocoObl penieHus y4eOHbIX M IO3HABATEIbHBIX 3aJa4, KOPPEKTHPOBATh MPEJIOKEHHBIH alrOpuT™M NEHCTBUH Hpu
BBITIOJIHEHHH 3aJJaHU ¢ YUETOM MOJTyYeHUs] HOBBIX 3HAHHUN 00 M3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIIUAX;

12) yMEHHEM HCIHOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IpeJiaracMble B YCIOBHHU 3a/IaHHUIL.

IIpeameTHblie pe3yabTaThl

B cocTaBe npeaAMETHBIX pe3yabTaToOB MO0 OCBOSHHIO 00S3aTENbHOTO COAECPKAHNS, YCTAaHOBIECHHOTO JaHHOW MPUMEPHOH
paboueil mporpaMMoii, BBIAETSIOT: OCBOCHHBIE OOYYAIONMMUCS HAy4dHbIC 3HAHHS, YMEHHS U CIOCOOBI NEHCTBMHIA,
cnenrduueckue s mpeaMeT- Hol o0racTu «XUMHUA», BUIBI JEATENPHOCTU MO TMOJTY4EHHI0 HOBOTO 3HAHUS, €T
UHTEpIpeTanuu, NpeoOpa3oBaHUIO U IPUMEHEHUIO BPA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIUSX.

[IpenmeTHBIE pe3ynbTaThl MPEACTABICHBI IO TOAaM OOYUYCHHS MOTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYJAIOIUXCS
CIEAYIOLINX YMEHUMN!



8 KJIACC

1) packKkpsleantob CMBICJI OCHOBHBIX XHUMHWYCCKUX HOHSITI/II;'II aToM, MOJIeKyJIa, XI/IMI/I‘ICCKI/Iﬁ JJICMCHT, HpOCTOC
BEILIECTBO, CJI0KHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAsI U MOJIEKYJIsIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJiI XMMHYECKOTO 3JIEMEHTAa, MOJISIPHBIM OO0BEM, OKCHI, KUCIOTA,
OCHOBaHME, COJIb, JJEKTPOOTPULIATEIHHOCTh, CTETNEHb OKUCIEHUS, XHUMHUYECKas peakius, TerioBod 3¢deKt
peakiuy, KiaccupuKanus peakiuii, XuMH4IecKas CBsi3b, paCTBOP, MaccoBas JI0JIs BEIIECTBA B paCTBOPE;

2)  ULIOCMPUPOBams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI (CM . 1. 1) ¥ MPUMEHSATH 9TU MOHSTHS PH
OINMCAaHUHU BELIECTBH MX IPEBPALICHUI;

3) ucnonvzosamv XUMUYECKYIO CHUMBOJUKY IJIi COCTaBJICHHUS (OPMYT BEUIECTB W yPAaBHEHHH XUMHUYECKHX
peaxIuii;

4) onpedensms BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX; CTENICHb OKUCICHHUS DJICMEHTOB B
OWHApHBIX COEAMHECHUSX, MPUHAICKHOCTh BEIIECTB K OMpEAeIEHHOMY KJIAcCy COCIMHEHHMM 1Mo (opmyrnam; B
XMMHUYECKOH CBsI3H (KOBAJIGHTHAS U MOHHAs) B HEOPraHMIECKHUX COCTUHEHUSAX;

5) packpevigamv cmbica nepuogudeckoro 3akonHa Jl. . MenpgeneeBa: J1eMOHCTPHPOBATh MOHUMAHHUE
HEPHOJANYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HX TIOJIOKCHHS B IEPHOJIMYECKON CUCTEME;
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHHs, 3aKOHAa ABOTajpo;
onucvieams U xapakmepuzogams TaOIUUYHYIO (OPMY MNEPUOAMYECKON CHUCTEMbl XMMHUYECKHUX DIIEMEHTOB!
pa3nuyarh TOHATHS «rJaBHas moarpymnna (A-rpymmna)» u «mobouHas nmoarpynmna (b-rpyrmma)», Majbie U GOJbIITHE
MepUObI, coomHocums 0O0O3HAUCHUS, KOTOpble MMeloTcs B Tabmuie «lleprogndeckasl cucreMa XUMHUYECKHX
anemeHToB [I. . MeHzeneeBa» ¢ YUCIOBBIME XapaKTEPUCTUKAMK CTPOCHHS aTOMOB XMMHYECKHX dJIEMEHTOB (COCTaB U
3apsa s/apa, o0IIee YUCIo YIEKTPOHOB U PACIpeeNeHHe UX MO IEKTPOHHBIM CIOSIM);

6) Kraccuguyuposams XUMUYECKUE DIIEMEHTBI, HEOPraHWYECKUE BEIIECCTBA; XUMHUECKHE peakiuu (10 YUCITy
U COCTaBY YYacCTBYIOLIUX B PEAKIUH BEUIECTB, MO TEMIOBOMY dPPEKTy);



7) xapaxmepuzoseams (onucvleams) OOIIME XUMHUYCCKHE CBOWCTBA BEIECTB PAa3IMYHBIX  KJIACCOB,
MOJATBEPIK/Ias OMUCAHKE TIPUME-PAMU MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOMIMX XHMHUECKUXPEAKITHIHA;

8) mpoeHo3Uuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUYECTBEHHOTO COCTABA; BO3MOYKHOCTH MPOTEKAHHS
XAMHYECKHX MPe- BPAIICHUH B pa3INIHBIX YCIOBHSIX;

9)  gbluUCIAMbL OTHOCUTEIHHYIO MOJICKYISIPHYIO U MOJISIPHYIO MAacChl BEHIECTB; MAaCCOBYIO JIOJTF0 XUMHUYECKOTO
aJieMeHTa 1o (popMylie COSIMHEHHs; MAaCCOBYIO JOJII0 BEHIECTBA B PAcTBOPE; MPOBO-AUTh PACUETHI TI0 YPABHEHUIO
XMUMUYECKOH peaklny;

10) npumensimo OCHOBHBIC OTIEpAIlMM MBICTUTECILHOW JCATEIBHOCTH — aHAlM3 W CHHTE3, CpaBHCHHE,
00001IeHNe, CUCTEMATH3ANNI0, KIACCU(UKAINIO, BBISIBICHUE MPUYHMHHO-CICJACTBEHHBIX CBS3EH — JJIsI M3yYCHHUS
CBOJCTB BENIECTB U XUMHUYECKHX PEAKIN; €CTECTBEHHO-HAYIHbBIC METOIbI IIO3HAHUS — HAOIIOJICHHIE, H3MEPEHHE,
MOJICTHPOBaHUE, SKCIIEPUMEHT (peaabHbIi ¥ MBICIICHHBIN);

11) cnedosamp TpaBWIAM TMOJIH30BaHUS XHMHYECKOW TMOCYI0N M Ja0OpaTOPHBIM O0OpPYIOBAaHHMEM, a TaKkKe
npaBujaM OOpalmieHusi C BEHIECTBAMH B COOTBETCTBHHM C HHCTPYKIHMSAMHU TIO BBIIOJTHEHHUIO J1A0OPAaTOPHBIX
XMMHYECKHX OIBITOB M0 TMOJYYCHHIO M COOMPAHHMIO T'a3000pasHBIX BeIIeCTB (BOAOpPOJa M KHCIOPOJa),
MPUTOTOBJICHUIO PACTBOPOB C OMPECIEHHOW MAcCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA; TUIAHUPOBATH M MPOBOIHTH
XAMHYECKHE IKCICPUMEHTHI 110 PACIO3HABAHKMIO PACTBOPOB IIENOYEH W KUCJIOT C IMOMOIIBI0 HHAUKATOPOB (JTaKMYC,
(beHonpTaIEHH, METUIIOPAHK H JP.).

9 KJIACC

1) packpeleams CMboblC/i OCHOBHBIX XHUMHWYCCKUX MOHATUM: XUMHYECKHH DJIEMEHT, aToM, MOJICKYJIa, HOH,
KaTUOH, aHUOH, MNPOCTOC BCIICCTBO, CJIIOXKHOC BCHICCTBO, BAJCHTHOCTL, 3JICKTPOOTPHULATCIBHOCTH, CTCICHDb
OKHCJICHUA, XUMHYCCKas PpCaKlHud, XUMHUYCCKAsA CBA3b, TEIJIOBOM 3(1)(1)CKT pcakuunu, MOJIb, MOJ'ISIpHLIﬁ O6’BéM,
PacCTBOP; IJICKTPOJIUTBI, HECIJICKTPOJIHUTDI, SJICKTPOJIUTHUICCKAA AUCCOLUANA, PCAKIUN HOHHOTO 06MeHa, 06paTI/IMBIC



M HEeoOpaTHMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENH, OKUCICHHE U
BOCCTAHOBIICHUE, AIOTPONHUs, aM(OTEPHOCTh, XMUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas),
KpUCTAJIIIMYECcKasl perérka, Koppo3us METaUIOB, CIUIaBbl; CKOPOCTh XUMUYECKON peakluu, IPEAEIbHO T0IYCTUMAs
koHueHTpauus (II1K);

2)  wIOCMpUpOsams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (CM. .1) U IPUMEHSITh 9TH MOHATHS IPH
ONMCAHUM BELIECTBHU UX NPEBpPAILECHUIL;

3) ucnonb306amv XUMHUUYECKYIO CHUMBOJMKY JUISL COCTaBJICHHs (DOpMyJ BELIECTB M ypPABHEHMH XUMHMYECKHX
peaKLuii;

4) onpedensimb BANEHTHOCTb M CTENEHb OKHUCIEHUS XWMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX PazIHyHOTO
COCTaBa; MPUHAJIEKHOCTH BEIIECTB K ONPEAEIEHHOMY KIAacCy COEIMHEHHH 1Mo (opmynaM; BHI XHMUYECKOH CBS3U
(koBayeHTHAsI, MOHHAsI, METAJUIMYECKast) B HEOPraHMYECKUX COCIUHEHHUSX; 3apsi HOHA [0 XMMHUUYECKO# (opmyie;
XapakTep cpelbl B BOAHBIX pacTBOpax HEOPraHMYECKUX COEIUHEHMH, THI KPUCTAUIMYECKOH pPEeIETKH KOHKPETHOTO
BELECTBA;

5) packpvieams cmbica nepuonudeckoro 3akona JI. M. MenpeneeBa M J1€MOHCTpUpPOBATh €ro HNOHUMAHMUE:
onuceleamv U Xxapakmepuzoéams TaOIMUHYI0 (HOPMY NEPUOIUYECKON CHCTEMbl XMMHYECKHX 3JIEMEHTOB:
pasiuYaTh MOHATHS «riaBHas noarpymnmna(A-rpymnma)» u «mnobounas noarpymmna (b-pymma)», maneie u Oosblaune
HEepUoJbl; coomuocums O003HAYEHUS, KOTOpbIE HMEITCS B MEpUOJMYECKON Tabiuue, € YUCIOBBIMU
XapaKTepUCTUKaMU CTPOEHHUSI aTOMOB XUMHUYECKUX IEMEHTOB (COCTaB M 3aps]l sipa, 00LIee YUCiIo AIEKTPOHOB U
pacmpesieneHue WX IO DICKTPOHHBIM CJOSIM); 00bACHAMb OOIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOICTB
3JIEMEHTOB U MX COEJUHEHUI B NIPEeIax MajblX EPHOIOB U INIABHBIX MOATPYII ¢ yYETOM CTPOEHHUSI UX AaTOMOB,;

6) Kraccu@uyuposams XUMUYECKHE DIEMEHTHI, HEOPraHWYECKUE BEUIECTBA; XMMUYECKHE peakuuu (10 YuCTy
U COCTaBy YYacTBYIOUIMX B PEAKIHMH BELIECTB, 1O TEIUIOBOMY 3(P(EKTy, MO0 HM3MEHEHUIO CTeNeHeH OKHUCIECHUS
XUMHYECKUX HJIEMEHTOB);



7) Xxapaxkmepuzogeamv (onucviéams) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB pAa3NUYHBIX KJIACCOB,
MOJATBEPK/Iasl ONMCAHUE IpPUME- paMH MOJEKYJSPHBIX ¥ MOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
pEaKLuii;

8) cocmaenamv ypaBHEHMS JJIEKTPOJIMTUYECKOM IUCCOLMALMU KUCIOT, LIENOYeH W CONell; MOJHBIE U
COKpamEHHbIE ypaBHEHHS peaKIMii MOHHOTO OOMEHa; ypaBHEHMS PEaKUUH, MOATBEPIKIAIOIIUX CYLIECTBOBAHHE
T€HETHUYECKON CBSA3U MEXY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

9) packpvieamb CYHUHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OanaHca STUXPEAKIUH;

10) npocHo3uposamb CBONCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHHMSI; BO3ZMOXKHOCTH NPOTEKaHUS
XMMHUYECKUX NPEBPALICHUNB PAa3IUUHbIX YCIOBUSIX;

11) 6wvlyuciAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BELIECTB; MAcCOBYIO JIOJIO
XUMHUYECKOTO AIEMEHTA 0 (op-Mylie COeTMHEHUS; MaCCOBYIO JIOJIIO0 BEIECTBA B PACTBOPE; MPOBOIUTH PACUETHI
0 YPaBHEHHIO XUMUUECKOH PEaKiiy,;

12) crnedosamsb NpaBUIIaM MOJIb30BAHUS XUMUYECKOHN MOCYAON U J1aOOpaTOPHBIM 00OpPY/IOBAaHUEM, A TAKKE
npaBwiiaM OOpalleHHuss C BEIIECTBAMHM B COOTBETCTBHM C HHCTPYKLIMSMM [0 BBINOJHEHHIO JaOOPaTOPHBIX
XMMHUYECKUX OIBITOB 0 NMOJIYYEHUIO U COOMPaHNIOra3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKHCIIOrO Ta3a);

13) nposodums peakuuu, MOATBEPXKIAIONME KAUECTBEHHBIM CO- CTaB Pa3lUyHBIX BEIIECTB. PAclO3HABATh
ONBITHBIM MYTEM XJIOpUA- OpOMHI-, MOAMI-, KapOoHaT-, QocdaT-, cuiaMkar-, cynb@ar-, THIPOKCHI-HOHBI,
KAaTHOHBI aMMOHHSI U HOHBI M3YYEHHBIX METAJUIOB, NIPUCYTCTBYIOIINE B BOJHBIX pacTBOpaX HEOPraHUYECKHX
BELIECTB;

14) npumeHnsams OCHOBHBIE ONEpPAIMU MBICIUTEIbHOW IEATEIbHOCTH — AaHajJW3 U CHHTE3, CpaBHEHHE,
00001IeHNEe, CUCTEMATH3AINI0, BBISIBICHUE MPUYMHHO-CIICCTBEHHBIX CBA3EH — JIJIST M3YYEHUsI CBOMCTB BEIIECTB
U XUMHYECKHX pEaKlui; eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWUA — HaONIOJCHHWE, W3MEpEHHeE,

MOJICTUPOBAHKE, IKCTIEPUMEHT (peabHbIN 1 MBICICHHBIN).

COIEPKAHUE YYEBHOIO ITPEJIIMETA «XUMMUMSI»IIO I'OJAM U3YUYEHU S
8 KJIACC
IlepBoHavanbHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XxumMuM B sKU3HU YenoBeka. Tena u BemecTBa. Guznveckre CBOMNCTBA BEIECTB. ArperaTHoe
cocTosiHue BemecTB. [loHsATHE O MeTOJjaX MO3HAHMS B XMMUHU. XUMUS B CUCTEME HayK . UUCThIe BEmECTBA U CMECH .
Cnoco0bI pazieneHus cMecei .

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie M ClOXKHBIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHast Macca. OTHOCUTENbHAsT MOJIEKYJIIpHas Macca. MaccoBas J10JIs1 XUMHYECKOTO DJIEMEHTA B
COCMHCHMH,

Ouznyeckne M XUMHUUYECKUE SBJICHUS. XUMHUYECKas peakiuusi U e€ NpU3HAKU. 3aKOH COXPAHEHUS MacChl
BeliecTB. XUMHUUYeCKHeypaBHeHuUs. Kiaccudukanus XAMAYECKUX PeaKnuil (COeTMHEH s, Pa3I0KEH s, 3aMCIIIEHHS).

XUMUYECKHH IKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHW IMOCYJO#, ¢ mpaBuiamMu paboTel B TabopaTopuu u
npuéMaMu oOpaleHus ¢ J1adopaTOPHBIM 000pYIOBAaHUEM; H3YICHHE U OMTUCaHKe (PU3MUYECKUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIIECTB; HaOMoneHue (u3nyeckux (TUTaBJICHHE BOCKA, TasHUE JIbJIa, pacTUpPaHUE caxapa B
CTYIKE, KUIEHUE M KOHJCHCAIUS BOJABI) U XUMHUUYECKUX (TOpPEHHE CBeUM, NMPOKAIMBAHHE MEIHOH MPOBOJOKH,
B3aMMOJICHCTBHE MejIa C KHCIOTOH) SIBJCHHUi, HAaOMIOJAEHHE M OINHCAHHE IPU3HAKOB MPOTEKAHUS XUMHYCCKHUX
peaknuii (pasaoKeHrue caxapa, B3auMOACHCTBUE CEPHOM KUCIIOTHI C XJIOPHAOM Oapus, pa3IoKEeHHUEe THAPOKCH 1A
memu (1) mpu HarpeBanuu, B3anuMoeicTBre xene3a ¢ pactsopom comu Meau(ll)); usydenue cnoco6oB pasaeaeHus
cMeceil (C MOMOIbI0 MarHuTa, GUILTPOBAHUE, BHIAPUBAHKE, AUCTHILIISAIUS, XpOMaTo-rpadus), MpoBeIeHIe
OUYHMCTKH TIOBAPEHHOM COJM; HAOMIO/ICHUE U OMMCAHUE Pe3yNbTaToOB MPOBEICHUS OMBITA, HILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MacChl; CO3/IaHKe MOJeNIei MOJIeKy (apOCTEePIKHEBBIX) .

Baxkneiinme npeacTaBuTe I HEOPraHHYECKHX BeIECTB

Bozayx — cmecsk razos. CoctaB Bozayxa. Kucnopon — sneMeHT unpocroe BemecTBo. HaxoxaeHnue kucinopoja B
npupoje, Gusuueckue U XuMuUYeckue coiictBa (peakiuu ropenus). Oxcumbl. [Ipumenenue kuciaopopaa. CrocoObl
MONY4YeHUs KUCIOpoda B Ja0OpaTopud M MpOMBIIIIEHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aNIOTPONHAS MOAUUKAIKS KHCIOPOIa.

TemnoBoii ApheKkT XUMUIECKOH peaKIiy, TEPMOXUMHUYECKHE YPaBHEHHS, 9K30- U SHIOTEPMUUECKHUE PEAKIIH.



TommBo: yroipe u MeTaH. 3arps3HEHUE BO3/1yXa, YCHICHHE MTAPHUKOBOTO 3P eKTa,paspylieHrne 030HOBOTO CIO .

Bonopon — snemeHt u mpocroe BemecTBo. HaxoxkaeHue Bonopona B mpupope, (u3MYecKHe M XUMHYECKHEe
CBOWCTBA, MPUMEHEHHE, CIIOCOOBI momyyeHus. COCTaB KMCIIOT U CONEH .

KomnuectBo BemectBa. Moiab. MonspHas macca. 3akoH Asorajgpo. Moumsipublii 00béM rasoB. Pacuérel mo
XUMHUYECKHM YPaBHEHUSIM.

@usnueckue coicTBa Boabl. Bona xak pactBopurens. PactBopbl. HachleHHbIE 1 HEHACBILICHHBIE PACTBOPHI.

Pacmeopumocms eewgecms 6 6o0e.1 Maccoas 1071 BEIECTBA B pacTBope. XHUMUUECKHe cBoiicTBa Bomsl. CocTas
ocHoBaHMH. Ponb pacTBOpOB B Ipypo/ie U B )KU3HU denoBeka. Kpyropopot Bojibl B IpUpoie. 3arpsA3HEHUEIPUPOAHBIX
BoA. OXpaHa M OYHUCTKA IPHUPOAHBIX BO/I.

Knaccupukanuss neopranmueckux coexumnenuit. Oxcuapl. Krnaccudukanmumst oxcumoB: cojieoOpasyrommue
(ocHOBHBIC, KHCIIOTHBIC, am(oTepHbIe) U HecoseoOpasyromue. HoMmeHkIaTypa OKCHIOB (MEXIyHapomHas U
TpuBHanbHas). Pusnyeckue u xumudeckue cBoiictsa okcuaoB. [lonyuenue.

OcHoBanust. Knaccudpukauust ocHOBaHMil: MENOYM M HEpAcTBOpHMBIE OCHOBaHMS. HomeHkiaTypa OCHOBaHHUI
(MexTyHapOo/IHas U TpUBHANbHAs). DU3MYECKUe M XMMHUYECKUE CBOMCTBA OCHOBaHMIL. [1oTydeHne OCHOBaHMIL.

Kucnorsl. Knaccugukamus xucnor. HomeHkIaTypa KHCIOT (MEKIyHApOAHAs W TpuBHaibHas). dusudeckue u
XMMUYECKHE cBoMCTBA KUCIOT. Pan aktuBHocT MeTaiuioB H. H. bekerosa. [lonyueHnue kucior.

Comu. Homenknatypa coneit (MexayHapoaHas W TpuBHanbHas). Du3nueckue W XMMHYECKHE CBOWCTBA COJNCH.
Cnoco0bI moTy4eHus COJIeil.

I'enernueckas cBsi3b MEXKy KllacCaMl HEOPTaHUUECKUX COETUHEHUI.

XUMHUYECKUH SKCIEPUMEHT: KadeCTBEHHOE OINpeeseHHe COJIEpKaHus KHUCIOpOoJa B BO3/AyXe; MOJIyYeHHUE,
coOupaHue, pacrio3HaBaHUE U M3y4YEHHE CBOMCTB KUCIOPOJa; HAOMIOAEHHE B3aUMOAEHCTBUS BEIIECTB C KHUCIOPOAOM
¥ YCJIOBHSI BO3BHUKHOBEHHUS M MPEKpalleHus TopeHus (Tokapa); 03HaKOMIICHHE ¢ 00pa3iiaMy OKCHJIOB U OIMCaHUE
UX CBOWCTB; MOJIydeHUE, COOMpaHKe, paclio3HABaHNE U U3yYEHUE CBOWCTB BOAOPOIa (FOpeHHUe); B3auMOICCTBIE
Bomopoza ¢ okcuaoMm Mmeau(ll) (Bo3sMOXKHO WCIOIB30BaHHE BUACOMATEPUANOB); HAOIOCHUE OOpa3IOB BEIIECTB
KOJHuecTBOM 1 Momb; ucciegoBaHue 0COOEHHOCTEH PAcTBOPEHMsI BEIIECTB C PA3IUYHON PAacTBOPUMOCTHIO;
NPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J10JIEH PAacTBOPEHHOTO BELIECTBA; B3aUMOJCHCTBUE BOJBI C
MeTauiaMu (HaTpueM M KayibiieM) (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB); OMpEICICHUE PACTBOPOB
KHUCJIOT U LIeJIoYel C MOMOIBI0 UHAUKATOPOB; MCCieA0BaHHE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3- IMYHBIX
KJIacCOB; HaONIOICHHE W3MEHEHUS OKpAacKM HWHJIUMKATOPOB B pPACTBOpPAaX KHUCIOT M IIEJNOYel; H3ydeHue
B3aumojeictBus okcu- ga Mmeau(ll) ¢ pactBopoMm cepHOM KHCIOTBI, KHCIOT C METalaMH, peaKIuit
HEeWTpanu3aluy, MONyYEeHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJIHOIO METaula IPYyruM H3 pacTBOpa
COJIU; PEIICHUEIKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelne K1acchl HEOPraHNYECKUX COEAUHEHUI.

Ilepuoanyeckuii 3aKoH 1 mepuoANYecKas cucreMa xumudecknx neMentoB J. . MenneneeBa. Ctpoenue aToMoB.
Xumuyeckas cBi3b. OKHCIHUTEIbHO-BOCCTAHOBUTE/IbLHBIE PeaKINH

[lepBble TOMBITKM KiIacCH(UKAIMKM XUMHUYECKHX OHJeMEHTOB. [loHsATHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(lemoYHbIE M IIETOYHO3EMENIbHBIC METAJIbl, TaJOre€Hbl, MHEPTHBIE Ta3bl. DJEMEHTHI, KOTOPhIE 00pasyroT
am(oTepHbIC OKCHIBI U THAPOKCHUIBI.

[Mepuoanueckuii 3axoH. Ilepronndeckas cucrema xumudeckux dnemeHtoB [ M. Menaeneea. Buabl TaOmuiisl
«Ilepuonnueckas cucrema xumuueckux 3iaeMeHToB [ . . Menneneesa» . Ilepuoast u rpynmnsl . u3ndeckuii CMbICI
HOPSIKOBOTO HOMEPA, HOMEPOB TE€PU- OZA U IPYIIIIbI HIEMEHTA .

Crpoenne aromoB. CoctaB aToMHbBIX sjep. M3orombl. DaekTpoHbl. CTpOCHHE 3JEKTPOHHBIX 000J0YEK aTOMOB
nepBbiX 20 XUMHUYECKHX 3JIEMEHTOB Tepuoauueckoi cuctemsl J[. M. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
3IIEMEHTA 110 €70 MOJ0KEHUIO B iepuoguueckoi cucreme /1. . Menneneesa.

3aKOHOMEPHOCTU M3MEHEHHsl pajuyca aTOMOB XUMHYECKHX 3Jie- MEHTOB, METAJUIMYECKUX U HEMETaJUIMYECKHX
CBOWCTB IO TpyINaM U MepuojaM. 3HAUE€HHE NEePUOJUYECKOT0 3aKOHA U TEPHOJUYECKONW CHUCTEMBl XMMHYECKUX
JJIEMEHTOB JUIS pa3BUTHUS HAYKU U NpakTuku . 1. 1. Mennenees — y4€HbIN U TPasKIaHVH .

DIEKTPOOTPHUIIATENBHOCTD XUMHUYECKHX JJMEMEHTOB. XHMHYe- CKas CBA3b (MOHHAS, KOBAJCHTHAs MOJSIpHAs |
KOBaJieHTHass Hemo- unspHasi). CreneHp okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl
OKHCIICHHUS U BoccTaHOBIEHHUSA. OKHCINTEIN ¥ BOCCTAHOBUTEIIN.

XUMUYECKUIl OJKCIEPUMEHT. H3y4eHHe oO0pa3loB BEHMIECTB MeTan- JIOB M HEMETAJUIOB;, B3aHMMOJCCTBHE
TUAPOKCUJA LIMHKA C pacTBOpaMU KHUCJIOT U LIEJI0YEH; MPOBEACHUE OIBITOB, WLIIOCTPUPYIOLIUMX IIPUMEPHI
OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX peaxkuuii (ropeHue, peakiuu pas3aokKeH s, COSTUHEHHUS).



MeknpeIMeTHbIE CBSI3H

Peanuzamust MeXNpenMETHBIX CBA3€d TpM HM3YYeHHMH XHMHHM B 8 Kiacce OCYLIECTBIACTCS uepes
HCIIOJIb30BAHUE KakK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/If/'I, TaK " HOHHTHﬁ, SABIMIOIUXCA CUCTEMHBIMU TJIA
OTJICTbHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4YHBIH (DaKT, THUIOTE3a, TEOPHs, 3aKOH, aHalIHu3, CHHTE3,
K1accuUKaIys, NEPUOUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHNE, H3MEPCHHE, MOJIEIb, SIBJICHHE.

®dusuka: marepus, aroM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, H30TON, PaJUOAKTHBHOCTH, MOJICKYIIA,
INMEKTPUUYCCKUI 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BELIECTBA, ra3, (GU3MYCCKUE BEIUYUHBI,
¢IMHUIIBI U3MEPEHHSI, KOCMOC, ITaHEThI, 3BE3/1b1, COJTHIIE.
buonorus: ¢horocunres, npixanue, Ouochepa.

[eorpadus: armocdepa, Tuapocdepa, MUHEpATbI, TOPHbIE MOPOJBI, TOJE3HBIE MCKONACMBbIE, TOILIMBO, BOJHBIC

pecypcel .

9 KJIACC
BemecTBo u xumuyeckasi peakuus

[Tepuoauyeckuii 3akoH. Ilepuoanueckas cucrema xumudeckuxsiementoB Jl. . Menneneesa. CTpoeHue aToMoB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kalus, KalbLUs U UX
COEIMHEHUI B COOTBETCTBHM C IOJIO)KEHHEM 3JIEMEHTOB B NEPUOAMYECKON CHCTEME M CTPOECHHEM HX aTOMOB.
CtpoeHue BemecTBa: BUJIbl XUMUYECKON CBA3U. THIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA
OT TUMa KPUCTATIMYECKON PEIIETKU U BUIa XUMUUECKOMN CBS3U.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYEeCKMX BEIIeCTB (MEXAyHapoiHas W TpUBHAIbHas).
XUMHUYECKHE CBOMCTBA  BEIECTB, OTHOCALIMXCA K PAa3IUYHBIM KjaccaM HEOPraHUYEeCKUX CO EIMHEHHH,
reHeTHYecKast CBsI3b HEOPraHNYECKUX BEIIECTB.

Knaccubpukanusi XMMHUYECKUX pPEaKIMid MO pa3UYHBIM Mpu3HakaMm (M0 YKCIy W COCTaBy Y4YaCTBYIOIIMX B
pEaKIMU BELIECTB, M0 TEIIOBOMY 3G (EKTy, M0 M3MEHEHHIO CTENEHEH OKHCIEHUS XUMHYECKHUX 3JIEMEHTOB, 110
00paTUMOCTH, 110 YYaCTHUIO KaTaau3aTopa). DK30- U 3HIOTEPMUUECKHE PEaKluy, TEPMOXHUMHYECKUE YPAaBHEHHUS.

[Tonsatue o ckopoctu xumuueckoil peakuuu. [loHaTne 06 oOpaTHMBIX U HEOOPATHMBIX XUMHYECKHX PEAKIHAX.
[TonatHe 0 rOMOTEHHBIX W TETEPOTEHHBIX peakuusix. llowamue o xumuueckom pasHogecuu. Daxmopul,
sAUAIOUWUE HA CKOPOCMb XUMUYECKOU peaKkyuu U NOJIOHCEHUE XUMUYECKO20 PABHOBECUSI.

MexaHuszm OKHCIIUTEIbHO-BOCCTAHOBUTEIIHbHBIX peakuuii (2MIeKTPOHHBIH OanaHc
OKHCIIHTEIbHO-BOCCTAHOBUTEILHON PEaKIIHN).

Teopust AMeKTPONUTUYECKOH TUCCOLMALMU. DNEKTPONUTHI M HEAIEKTPONUTHl. KaTuonbl, aHHOHBI. MexaHu3M
JMCCOLMALMY BEIIECTB C PA3IMYHBIMU BUIAMHU XuUMHYecKoW cBsi3u. CremeHb aucconuanuu. CuibHble U ciadble
3IEKTPOIHUTHI.

Peakuuu rnonHoro ooMeHa. YcaoBusi MpoTeKaHUsl peakiuil HOHHOTO OOMEHa, MOJIHbIE U COKpaIIEHHbIE HOHHBIE
ypaBHeHHUs1 peakiuid. CBOWCTBA KUCIOT, OCHOBAHMH W COJEH B CBETE MPEICTABICHHH 00 3ICKTPOJUTHYECKOU
auccouunanyu. KadecTBeHHbIE peakiii Ha MOHBI . [loHamue o eudponusze coieil .

XUMUYECKHH SKCIEPUMEHT: O3HAKOMIICHHE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHM4eCcKHX
BEIIIECTB — METANIOB MHeMeTa/uioB (rpadura u ainMasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHUS); UCCIIeI0BaHIE
3aBHCHUMOCTH CKOPOCTH XHMHYECKOW peakuud OT BO3ACHCTBHSA pa3NUUHBIX (DAKTOPOB; HUCCIEIOBAaHHE
3JIEKTPOMPOBOHOCTH PACTBOPOB BEIIECTB, MpoOIEcca IUCCONMAIMH KHUCIOT, IIEeJ04YeH Hu cosieil (BO3MOXKHO
HCII0JIb30BaHKE BHICOMATEPHAIIOB); TPO- BEJCHNUE OIBITOB, MILTFOCTPUPYIOIIUX MPU3HAKA MIPOTEKAHHS PEaKiui
HOHHOTO OoOMeHa (oOpa3oBaHHMe OCajKa, BBIICICHUE TIa3a, 00pa3oBaHHE BOJBI); OIbITOB, HJLTIOCTPHUPYHOIINX
NpUMEpPHl OKUCIH- TEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluHu pa3ioXKeHHs, COCAUHEHHs),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C MOMOLIbK KAaYECTBEHHBIX pEakUUid Ha WOHBI, pEIICHUE
HKCIIEPUMEHTANBHBIX 33/1a4 .

HemeTtanabl v uX coelMHE HUS

OOmrass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEHNEeHH OKUCICHHUS.
CtpoeHre u (u3MIecKre CBOWCTBA TPOCTHIX BEIIECTB — TaJOTeHOB. XMMHYECKHE CBOICTBA Ha IMpUMeEpe XJopa
(B3auMmojieiicTBEE ¢ MeTa/laMH, HeMeTaJUlaMH, Iienodamu). XnopoBogopon. ConsHas KUCIOTa, XUMHYECKHE
CBOICTBa, MOJyuYeHUe, NpuMeHeHue. [leficTBHE XJopa M XJIOpOBOJOpOJAa HAa OpraHu3M uenoBeKa. Baxwneilmue
XJIOpU/IbI " UX HAXO0KJCHUEB IPUPOJIE .



O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC CTEHECHH
OKHUCIIEHHUSL.

Crpoenue u ¢u3HMUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa M Cepbl. AIIOTPONHbIE MOAU(PUKALNH
KHCJIOpOJia U cepbl. XMMHUUYECKHE CBOMCTBA cepbl. CepoBOAOPOA, CTpOCHHE, (PU3HIECKHe U XUMHUYECKHE CBOMCTBA.
Okcuapl cepbl Kak NPeJCTaBUTENH KHCIOTHBIX OKCHAOB. CepHas KHCIOTa, (PU3MYECKHE M XUMHUYECKHE CBOHCTBA
(oOmue kak mpeacTaBUTENs KiIacca KHCIOT M crenuduyeckue). XUMHUSCKHE PEaKIUH, JeKAI[Me B OCHOBE
MPOMBIIUIEHHOTO crmocoba monydeHust cepHoil kuciotsl. [Ipumenenue. Conm cepHON KHCIOTHI, KaueCTBEHHAS
peaxnus Ha cynb(ar-uoH. HaxoxaeHuecepsl u e€ COeMHEHU B IPUPOJie . XUMHYECKOE 3arpsA3HEeHHe OKpPY KaoIen
Cpelbl COCIMHEHWSIMH Cepbl (KHCIOTHBIC JOXJHM, 3arpsi3HECHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
NpeJOTBPALIECHHUS .

O6mrast xapaktepucTuka 31neMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC CTCNCHU
OKHUCIIEHHUSL.

A30T, pacmpocTpaHeHHE B mHpHpoje, (usznmueckue M XuUMH4YecKue cBoiicTBa. KpyroBopoT azora B mnpupoje
AmmMmuak, ero Qusnyeckue i XMMUYECKHE CBOICTBA, MojdydyeHue W mpumeHenue. Conu aMMOHUS, UX (QU3NYECKUE U
XUMHMYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHbl aMMOHHUS. A30THas KHCJOTa, €€ MOJy4eHHE,
(usMUeckue U XUMUYECKHe CBOMCTBA (00IIMe KaK MPeICTAaBUTENs Kiacca KUCIOT U cnemuuueckue. Mcnonp3oBanue
HUTPATOB W COJIEH aMMOHHS B KAueCTBE MUHEPAIbHBIX YIO0OpeHHil. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolien
Cpebl COeMHEHHUSIMU a30Ta (KUCIIOTHBIE 0K AH, 3arpsI3HEHHE BO3TyXa, TOYBBI U BOJOEMOB).

®ocdop, ammorponnbie Moxudukamun dochopa, dhusuueckue u xumuueckue cpoiictBa. Okcua docdopa(V) u
docthopras kucnora, (u3MUecKHe W XMMHUYECKHE CBOWCTBA, mojydeHue. Vcmonb3oBanue ¢ochaToB B KayecTBE
MUHEPaJIbHBIX y100pEHUI.

O6mas xapaktepuctuka 31eMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTEPHBIC CTENEHH
OKHUCIIEHHUS .

Vrnepoa, amioTponHble MOAM(UKALMU, PACHPOCTPAHEHHE B NpHPOJE, (PU3MYECKHE M XUMHYECKHE CBOMCTBA.
Ancop6uust. Kpyrosopor yrinepoma B mnpupone. Okcuabl yriepoja, ux (U3MYecCKHe U XUMHYECKHE CBOWCTBA,
JeiicTBUE Ha KUBBIE OPraHU3MBI, MOJIYUEHUE U MPUMEHEHHE. DKOJOTUYECKUEe MPOOJEeMbl, CBI3aHHBIE C OKCHAOM
yriepoaa(lV); runoresa ria06anbsHOrO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIN 3G ¢ekT. YronpHas KHCIO0Ta U € COoJH,
uxX (usnyeckue U XUMHYECKUE CBOMCTBA, MOJNydyeHUEe M npuMeHeHHe. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3zoBanue kapOoOHATOB B ObITY, MEAUIMHE, TPOMBILIJIEHHOCTH U CEILCKOM XO3SIHCTBE.

[TepBoHauanbHble MOHATHA 00 OPraHUYECKMX BEHIECTBAX KaK O COCAMHEHHSAX yrieponaa (MeTaH, 3TaH,
3THJICH, alleTUIICH, STaHOJ, [NIUIEPHH, YKCyCHAs! KUCI0Ta). Mx cocmas u xumuueckoe cmpoenue. IloHstue o
OMOJIOTMYECKH BaXXHBIX BEIIECTBAX.: JKUpax, Oelkax, YrjiaeBoJax — M HX pOJIM B KU3HM YeJIOBEKa.
MamepuanbnoeeOuHCmeo opeaHu4ecKux U Heop2aHU4ecKux coeOUuHeHul.

Kpemunii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBa, mHoiy4yeHue U npuMmeHeHue. CoelMHEHUS] KpPEeMHHUS B
npupoze. O0uue npectaBiaenus 06 okcuae kpemuus(lV) u kpemuueBoil kuciaore. CHIMKATBI, UX HCIOJb30BAHUE B
ObITy, MEIUIMHE, NPOMBINUICHHOCTU. BaowcHelwue cmpoumenvbHble Mamepuaibl. Kepamura, CmeKio,
yemenm, 6OemoHn, oicenesobemon. Ilpobnemvr 6GezonacHo2o UCNONIL308AHUSL  CMPOUMEIbHBIX
mamepuanos 8 N08CEOHEBHOU HCUZHUL.

XUMUYECKHHA HJKCHEPUMEHT: HU3ydeHUE OoOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHON KHCJIOTHI;
NPOBE/ICHHE KAYeCTBEHHBIX PEaKIHMi Ha XJIOPUA-UOHBI W HAOIIOJCHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHI,
oTpaxaromue GpU3nIecKue U XMMHUYECKUE CBONCTBA TaJIOTEHOB U UX COCTUHEHHH (BO3MOYKHO HCIOJIH30BAHHE
BH/ICOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3uaMu XJIOpHAOB (ralOreHHI0B); 0O3HAKOMIICHHE ¢ 00paslaMu cepbl U eé
COCIMHEHHSIMHU (BO3- MOJKHO HCIOJb30BaHKME BHACOMATEPHAIIOB); HAOIIOJCHUE Mpoliecca OOYIIMBAHUS caxapa Mo/l
NEHCTBUEM KOHILEHTPUPOBAHHOW CEpHOM KHUCIOTHI; M3Yy4EHHE XHMMUYECKHX CBOMICTB pa30aBiIeHHOH cepHOil
KHCIIOTHI, TMPOBEJICHNE KAaYeCTBEHHON peakUuu Ha Cylb(paT-uOoH W HAONIOJECHUE NpU3HAKa e€ MPOTeKaHMS;
O3HaKOMJIEHHE ¢ (PM3NYECKUMH CBOWCTBaMM a3oTa, (ocdopa M HX coeTUHEHHH (BO3MOKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), 00pa3iaMi a30THBIX U (POcOpPHBIX YAOOpEHHIi; MoaydeHHe, COOUpaHue, paclo3HaBaHUE H
U3y4eHUE CBOWCTB aMMHUAKa; MPOBEJECHHE KAYEeCTBEHHBIX peakUuil Ha MOH aMMOHMA U (GochaT-uOH U H3ydeHHE
NPHU3HAKOB HMX MPOTEKAHUs, B3aUMOJCHCTBHE KOHICHTPHPOBAHHOW a30THOM KHCIOTBI C MEbI0 (BO3MOXKHO
HCTOJIb30BAHHE BHACOMATEPHANIOB); W3YyYEHHE MOJENeH KPUCTAIMYECKHX pEemETOK anmasa, rpadura,
¢bynnepeHa; O3HAKOMJICHHE C MPOLECCOM aJACOpOLMU PACTBOPEHHBIX BENIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOICTBOM MpPOTHBOrasa; IMoOJy4deHHe, cOOMpaHWE, pPACIO3HABaHWE W WU3YUCHHE CBOMCTB YIJIEKHCIOrO Ta3a;
NpOBE/ICHNE KaYeCTBEHHBIX PeaKIuil Ha KapOOHAT- W CUJIMKAT-WOHBI M M3yuy€HHE NMPU3HAKOB UX MPOTEKAHMS;



03HAKOMJICHUE C MPOAYKIHMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEUICHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«BakHeure HeMeTaIbl U UX COCTUHEHUSI».
MeTansl 1 UX coeTMHEHUS

OOmiasi XapakTepUCTUKA XHMHYECKUX OJJIIEMEHTOB — METAUIOB HAa OCHOBAaHUU WX TIOJOXKCHUS B
HNEPUONUECKON cucteMe xumudeckux 3inemenToB [|. M. Menneneesa u ctpoenust atomoB. CTpoeHHE METAILIOB.
Mertannuyeckasi CBSI3b M METaJUTMUECKass KpHUCTAIMYECKas PpemeTka. DICKTPOXUMHUUYECKUN Psiji HANpsLKEHUM
MetauioB. Ou3nUecKue ¥ XMMHUUYECKHE CBOWCTBa MeTawioB. OOmmue crnocoObl moiydeHus metamioB. [loHsaTue o
KOPPO3HMH METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CruiaBel (CTalb, 4yTyH, MIOPATIOMUHU, OpOH3a)
¥ MX PUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[lenoyHble METAIBI: MOJOKEHUE B NEPUOJMYECKON cHcTeMe XuMuueckux sneMmeHToB [I. M. Menpaeneesa;
CTPOCHHE HX aTOMOB; HaXxOX/eHue B npupoje. Ousnyeckre U XUMHIECKHE CBOMCTBA (Ha IpUMEpe HATPHS U KaJIHs).
Oxcubl ¥ TUAPOKCUJIBI HATPUS U Kajusl. [[puMeHeHne MIeN0YHbIX METAIUIOB U UX COEIMHEHHH.

[[lenouHo3eMenbHbIE METAUIBI MarHui M KaJbIMH: TOJIOKEHUE B TEPUOJUYECKON CHCTEME XMMUYECKUX
anemeHToB JI. M. Menzeneea; CTpoeHre UX aTOMOB; HaxXOXkJAeHHE B mpupoae. Pusndeckue 1 XMMUYECKHE CBONCTBA
MarHus ¥ Kajblus. BaxHeinme coeTnHeHHUs Kanblus (OKCHA, THAPOKCHI, COJH). JKECTKOCTh BOJIBI U CHOCOOBI €€
yCTpaHEHHS.

AJIOMUHUIL: TIOJIOKEHUE B IEPUOJUUECKOI cucTeMe XuMuueckux anemeHtoB [I. 1. Menaeneesa; ctpoenue aToma,
HaxoxJeHue B mpupope. Dusmueckne M XUMHUYECKHE CBOMCTBA amoMuHHS. AMQOTEpHBIE CBOICTBA OKCUaa U
TUJPOKCH/IA ATTFOMUHHUS.

XKene3o: nonoxkeHue B MEPUOAMYECKON cHUCTeMe Xumuueckux snemeHtoB JI. M. MenneneeBa; cTpoeHue aToma;
HaxOXJieHHe B mpupoje. Pu3nueckue W XUMHUUYECKHE CBOWCTBA kee3a. OKcuasl, THAPOKCHabl U comu xene3a(ll) u
xene3a(lll), ux cocras, CBOMCTBA M OJTyUEHHE.

XVMUYECKUH IKCIEPUMEHT: O3HAKOMJICHHE ¢ 00paslaMH METAIOB W CIUIABOB, MX (M3HYECKUMH CBONCTBAMH,
H3YYCHHE PE3yJIbTaTOB KOPPO3MH METAIoB (BO3MOYKHO HCIMOJB30BAHUE BHACOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSA OKCHAAa KaJblIUs M HATPUSA C BOJOH (BO3MOXHO WCIIOJIb30BAaHHE BHICOMATEPHANOB);
UCCJIEJIOBAaHNE CBOMCTB KECTKOW BOJbI; Tpollecca TOPEHHS Kejneza B KUCIO- poje (BO3MOKHO HCIOJIb30BaHHE
BUJ/ICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHHs KAYCCTBEHHBIX PEAKIUi HA MOHBI (MarHus, KaJbIHs, aTIOMHHUS,
muaka, sxenesa(ll) u sxenesa(Ill), memu(ll)); HabGmromeHHE M OmMMCaHHE IMPOIECCOB OKPAIIMBAHHS ILIAMCHH
HOHAMHU Ha-TPUs, Kadus U KaJdblus (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB); UCCIEAOBaHHE aM(OTEPHBIX
CBOMCTB TMJIPOKCH/A AIFOMUHUS U TUIPOKCHJA LIMHKA, pELICHUE YKCIIEPUMEHTANBHBIX 3a/1a4 10 Teme «BaxHeimue
METaJIbI U UX COCAMHEHUSI» .

XuMus ¥ OKpy:Kawmas cpeia

HoBele MaTepuainsl u TexHONIOrMu. BemecTsa 1 MaTepuasl B IOBCEJHEBHON KU3HU YEIOBEKA. XUMHUS U 3]I0POBBE.
be3onacHoe ucmonb30BaHUe BEIIECTB M XUMUUECKHUX peakiuil B ObITy. [lepBas mo- Mol Mpu XUMUYECKHX 0XKOTax
otpasieHusix. OCHOBBI 3KOJIOTH- YECKOH rPaMOTHOCTH. XUMHUYECKOE 3arps3HEeHHe OKpyKaromeicpensl (mpeaenbHast
nomyctuMast konnenTpanus semects — [1/IK). Ponbs xumuu B perieHnn 5K0I0ri4eckux mpooieM.

[TpupoaHbIE HCTOYHHUKH YIIICBOJOPOIOB (YroJib, IPUPOIHBINA ra3,He(Th), MPOJAYKTH UX MEPepabOTKH, UX POJIb
B OBITY U IPOMBIIUIEHHOCTH .

XUMHYECKUHA SKCHEPUMEHT: HM3yueHHEe OOpa3i[OB MaTepHaaoB (CTEKIO, CIUIaBbl METAJUIOB, MOJHMMEPHBIC
MaTrepHabl).

Me:xnpeamMeTHbIe CBS3H

Peanuzanus MeXNnpeAMETHBIX CBsi3eld Mpu M3ydeHHMHM XuMmuH B 9 Kiacce OCYIIECTBISETCS dYepes
UCTIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK M MOHITUH, SBISIONIMXCS CHCTEMHBIMHU IS
OTAEJbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'0 [IUKIIA.

OOmie ecTecTBEHHO-HAyYHbIe MOHATHA: HAy4YHbIH (aKkT, THUMOTE3a, 3aKOH, TEOpHUsS, AaHalu3, CHUHTES3,
KIaccu(puKanus, NepruoaNd HOCTh, HAOMOIEHUE, IKCIIEPUMEHT, MOJIeIMPOBaHNe, U3MEPEHUE, MOJIENb, SBICHHUE,
napHUKOBBI dddekt, TexHomorus, Marepuanbl. Dusmka: mMaTepus, aTOM, DJIEKTPOH, MPOTOH, HEWTPOH, HOH,
U30TOM, PAJAMOAKTUBHOCTh, MOJEKYNa, HJIEKTPUYECKUH 3apsijl, NPOBOAHUKH, MOIYNPOBOJHUKH, JUAIEKTPHKH,
doTOdNEMEHT, WMHAMKATOp, BEIIECTBO, Teno, O0O0BEM, arperaTHOE COCTOSHUE BEUIeCTBAa, Ta3, pPacTBOP,
pPacTBOPUMOCTh, ~ KPHUCTAIUIMYECKas  pemiéTka, CIUaBbl, (U3MYECKHE  BENMYHMHBI, EAWHUIBI  U3MEPEHHs,
KOCMUYECKOE TPOCTPAHCTBO, MJIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢doTtocuntes, apixanue, Omocdepa, IKOCUCTEMa, MHHEPATbHBIE YAO0OpPEHHS, MUKPODIEMEHTHI,
MaKpOdJIEMEHTbI, MTUTATEIbHbIE BEIECTBA .



['eorpadus: atmocdepa, ruapochepa, MUHEpANIBI, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAeMble, TOIUIMBO, BOJAHbIC
pPECYpCHL.

Kaneﬂuapﬂo-TeMaaneCKoe IJIAHUPOBAHUE IO XUMHUHN 8 kiacc

2 yaca, 68 yacosn

Ne | Paznmen. Tema ypoka Kon-Bo | lara | Hcnonv3oeanue
4acoB MIpoBE | 0bopydosanus
nenust | «Touka pocma
Tema 1. Xwmusgs —  BakHasga  00JacTh
€CTeCTBO3HAHUSI M TPAKTHYECKOH [1esiTeJbHOCTH
yesoBeka (5 u)

1 [Ipeaver xumuu Pojib XMMHUH B JKM3HH dYeloBeka. Xumus B | 1
CHCTEME HayK. MeTo/Ibl MO3HAHUS B XUMHUHU.

2 3HAKOMCTBO C IpaBUIaMH O€30IacHOCTH W mpucMamu | 1 [udposas
pabotsl B XuMuueckoil nabopatopuu. [Ipakruueckas padora: naGopatopus

Ne 1. [IpaBuna paboTbl B 1abopaTopuu UNPUEMBI 0OpaleHus ¢ RELEON
n1abopaTOpHBIM 000PYI0BaHHEM Llndposoii JATUHK
Temrnepatrypsl CrupToBKa
Cgeua.
3 Tena u BemecTsa 1
4 dusnueckne cBoiicTBa  BemecTB. ArperaTtHoe coctosHue | 1
BEIIECTB .

5 Hucteie BemiectBa U cMecd. CrnocoObl pasfesneHuss cmeced. | 1 Hudposas
IpakTuueckas padoraNe 2. Pasmenenme cmeceir (Ha nabopatopust
MPUMEPEOIUCTKH OBAPEHHON COJIHN) RELEON
Tema 2. BemecTBa
U XUMHYECKHEe peaKuuu

(159)+1 4

6 ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE HIIEMEHTBI 1

7 3HaKH (CMMBOJIbI) XMMHUYECKUX HJIEMEHTOB 1

8 [IpocThie ¥ CIIOXKHBIE  BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE 1

YUEHHE.

9 Xumudeckast Qopmyna. BaneHTHOCT aTOMOB Xumuueckux | 1

3JIEMEHTOB

10- | 3akoH mOCTOAHCTBA cocTaBa BewmecTB. OTHOcUTENbHAS | 2

11 | aromnas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca .

12 | MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU 1

13 | Ousuyeckue 1 XUMUYECKUE ABICHUS 1

14 Xumunueckas peakuus. [IpusHaku 1

U YCIIOBUS TPOTEKAHUSI XUMUYECKHX PeaKluil

15 | Xumunueckue ypaBHEHHS 1

16 | Tunbl xXuMHYECKUX peakiuii. Peakuus coeauHeHus 1

17 | Peakmus pazioxeHus 1

18 | Peaknus 3amerieHus 1

19 Peaknusa ooOMena 1

20 | 3akon coxpanenust maccel BemecTs. M. B. Jlomonocop — |1 BECHI

YUEHBIH- SHIUKIIONEINCT. TeXHOXHMHUECKHE
WU DIIEKTPOHHBIE,
cBeua; KoJ10a
wiockogonHas 250
MJI;  JIOKKa  JUIA
CKUTAHUS

BCIICCTB




21

KonrponbHas padora Ne 1

Tema 3. Bo3nyx. Kuciaopon.
Oxcuanbl

(54)

22

Boznyx — cmech rasoB. CoctaB Bo3zayxa Kucmopox —
5JEMEHT U TpocToe BemecTBo. O30H — amwioTporHas
MoIU(UKAIHS KHCIOPOoia

23

Haxoxnenne Kuciopoja B OpUpojae, (HU3UUECKHE WU
XUMHYECKAE CBOWCTBA (peakUWM OKHUCIICHHS, TOPCHHUE.
[Tonsatue 00 oxcumax

24

CnocoObl monydyeHus KuciaopoAa B Jjabopatopuu U
MPOMBIIIICHHOCTH. [Ipumenenue KHCJIOPOJIa.
[IpakTuyeckas padota

No 3. Tlonyuenne u coOuWpaHHE KHCIOPOJA, M3yYECHHE €ro
CBOICTB.

25

TennoBoil 3pQexr XuMUYeCKOW peakluu, MOHATHE O
TEPMOXMMHUUYECKOM YPAaBHEHUM, 3K30- M 3HAOTEPMUYECKHX
peaknusax

26

Tomnueo (yrone u MeTaH). 3arpsi3HEHHUE BO3/IyXa, CIOCOOBI
ero MperoTBpalleHus. YCUIIEHHEe NapHUKOBOro 3(¢exra,
paspymieHne 030HOBOTO CIIOS .

Tema 4. Bogopoa. CoctaB kucjaot u coJeii (5 1)

27

Bomopoa — anmeMeHT 1 mpocToe BEmeCTBO

28

Haxoxnenne B mpupoge, ¢Gu3MUECKHe W XUMHUYECKHE
cBoicTBa (Ha MpHUMEpEe B3aMMOJCHCTBHS C HEMETalia- MU U
OKCHJIaMH METAJLIOB

29

[IpumeHeHue, CrIocoObI TTOTYyYCHHS BOJOPOIA.
[lpaktuyeckass pabora Ne 4. Tlonmydenume u coOupanue
BOJIOPO/Ia, U3YUCHHE €TO CBOWCTB

30-
31

CocTaB KHCIIOT U COJIel

Tema 5. KosinuecTBeHHLIEOTHOILICHUS B XUMHUH
(44)

32

KonunuecTso BemectBa. Mosb. MonsgpHas macca

33

3akoH ABorajipo. MoJsipHbIi 00bEM Ta30B .

[EEN

35

Pacuérhl o xumMudeckum YPaBHCHUAM.

Tema 6. Boga. PacrBopsl. Ilonsitue 06 ocHoBanusx (5

4)

36

dusnyecknue CBOWCTBA BOJBI. AHamu3 W CHHTE3 —
MCETOAbI U3YUCHUA COCTAaBa BOIBIL.

37

XuMuYecKHe CBOMCTBA BOAbI (peakiMd C  MeTallaMH,
OKCHIAaMHUMETAJJIOB U HEMETAJIJIOB

38

Cocras ocHoBanuii. [lonsTue 06 MHANKATOPAX

[udposas
naboparopus
RELEON
[Mudposoii pH. mrarus
C  3aXHUMOM,  IATh
XUMUYECKUX CTaKaHOB
(25 mu); mpombIBaKa

39

boﬁ[a ]ﬁK paI?TBOpI/ITCJIB. l’aCTBopL.I. PaCTBopI/IMOCTB BeIl[eCTB B
BOJC. l1paKTHU4YCCKasd pa60Ta.

Ne 5. IIpurotoBneHre pacTBOPOB C ONpPEAENEHHOH MaccoBOil

npubop s
OIBITOB  C
AIIEKTPUYECKHM




JI0JIEW PACTBOPEHHOTO BELIECTBA. TOKOM,;
HUCTOYHHK
MOCTOSIHHOTO ~ TOKa:
npoOupKku — 2 IIT.
MIPOHYMEPOBAHHEIC;
Ty4IUHKA;
CIUPTOBKA;
npobku — 2 T,
MTUHIIET
40 | Poxb pacTBOpOB B MPUPOJE U B XKHU3HU denoBeka. Kpyrosopor
BOJbI B NpUpOAE. 3arps3HeHue NpupoAHblX Box. OxpaHa u
OYHCTKA TPUPOTHBIX BOJI.
Tema 7. OcCHOBHBIE KJACCHI HEOPraHUYeCKUX
coeIMHEeH Ui
(11u)+ 14
41 Knaccudukanus HeopraHu4ecKux coeIMHEeHUH.
42- | Okcuapl: cocraB, kiaccudukamus (OCHOBHBIE, KHCJIOTHBIC,
43 | amdorepnbie, HeCcoeo0pa3yIoue), HOMEHKJIaTypa
(MexyHapoHas W TPHBHAIIBHAS).
[TonyveHue ¥ XMMUYIECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX H
aM(pOTEPHBIX OKCUJIOB.
44- | OcHoBaHusA:  cocTaB,  KilaccupUKalmus, HOMEHKJIATypa Hudposast
45 | (MexayHapogHas W TpHBHANbHas),  (u3MUECKHE WU nmabopaTtopust
XMUMHUYECKHE CBOMCTBA, CIIOCOOBI TTOMYYCHUS RELEON
udposoii pH. mraTus
C  3@QKHMOM;  ITh
XUMHYECKUX CTaKaHOB
(25 mun); mpomMbIBaKa
46- | Kucaotsr: COCTaB, KnaccmbI/IKauHﬂ, HOMEHKJATypa,
47 | busnyeckue U XUMUYECKHE CBOUCTBA, CIIOCOOBI MOy YCHUS.
Psn akTuBHOCTH MeTasI0B
48- | Comu  (cpeanue):  HOMEHKJIATypa,  CIIOCOOBI
49 | mONy4eHus, B3aUMOJCHCTBHE COJIEH € MeTaulaMH,
KHCJIOTaMH, IeN0YaMu U COJISIMU
50 | ['eneTuueckas CBsI3b MEXAY KIacCaMH HEOPraHUYECKUX
COETMHEHUM
51 | [IP@aKTHYCCKAs paooTa: [nposas
Ne 6. Pemenne sKcHepUMEHTAIbHBIX sajat mo  Teme naGopatopus
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHX COCTMHEHUI RELEON
Hudposoii pH. mraTus
C  3@QKHUMOM;  ISTh
XUMHUYECKUX CTaKaHOB
R (25 mut); mpOMBIBATIKA.
52 | KOHTpOJIBHas paoora No 2
Tema 8. Ilepumoanueckuii 3aKOH W TNepHOAUYECKAS
cucrtemMa xumu4veckux djemMeHToB /I, M. Menpgene eBa.
Ctpoenue atoma (7 4)
53 | [lepBble MOMBITKM KiIacCH(DUKANUM XUMHUUYECKUX SIEMEHTOB.
[TonsiThe 0 rpymmax CXOJHBIX 3JEMEHTOB (IIEJI0Y HBIC |
IIEJI0YHO3EMENTbHBIE METAJLIBI,I'aJI0T€HbI, HHEPTHBIE Ta3bl) .
54 | DnemMeHThl, KOTOphle 00pa3yloT am(oTepHble OKCUABI U

TUAPOKCHUIBI




55

[lepuoguueckui  3aKOH M IEPUOAMYECKAs  CUCTEMA
XUMHYCECKHX DJIECMCEHTOB H. WU. Menneneesa. Ilepuompl,
rpynnel, noArpynnbsl. @OU3HYECKUH CMBICH HOPSAAKOBOIO
HOMEpA JIIEMEHTA, HOME- POB IEPUO/A U TPYIIIIBL.

56 | Crpoenue aromoB. CoctaB aTOMHBIX sep. VI30Tomsl
57 | DOnextponbl. CTpoeHHE JNEKTPOHHBIX 000JOYEK aTOMOB
nepBbiXx 20 XUMHYECKHUX HIIEMEHTOB MEPUOANYECKON CHCTEMBI
.. Menneneepa
58 | XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHHIO
B niepuoguueckoi cucreme J[. M. Menneneesa
59 | JHAUCHAC MCPHOIMICCKOIO 3aKOHa
U NEpUOJUYECKOH CHCTEMBbl XUMUUYECKHX 3JIEMEHTOB JUIS
pasBuTus Hayku W npaktuku. [[. 1. MenneneeB — yuéHslii,
HEAaror U TpakaaHuH.
Tema 9. Xumnueckas cBsi3b.
OKuCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUH
(8 1)
60 | DIEKTPOOTPUIIATENFHOCTh ATOMOB XUMHYECKUX 3JIEMEHTOB
61 | WMonHas xumuueckas CBS3b [Mu¢posas
naboparopust
RELEON
[Mudposoit JTATYHK
TEMIEPaTyphbI
MJIATHHOBBINA;  TATYHUK
TEMIEPaTyphbI
TEpMOTIAPHBIi
62 | KoBaneHTHO-MOJIsIpHAsA CBSI3b Hudposas
nmabopaTtopust
RELEON
[udposoit JATIHK
TEMIEPATyphI
IUTATUHOBBIN;  AaTYUK
TEMIEPATyphI
TEpMOTIIaPHBIiA
63 | KoBaneHTHO- HenosipHas CBSA3b
64- | CreneHp OKUCIEHUS
65
66- | OxucnurenbHo-BoccTaHOBUTENbHBIC  peakiin  (OBP).
67 [Iponecchl okucieHus U BoccTaHOBIEHHA. OKHCIUTENH U
BOCCTaHOBUTEJH.
68 | Koutponbnas pabota Ne 3




KajenaapHo-temaTuyeckoe MmjiaHupoBaHue 1Mo xumun 9 kiaace
2 yaca 68 yacoB

Ne | Tema pasnena u ypoka Komu | Jlara | Hcnonszoeanue
YECTB | IIPOBE | 0Oopydosanus
0 nenus | «Touxka pocma
4acoB
IloBTOpEeHHe W yriay0JeHHe 3HAHUI OCHOBHBIX pa3/eioB
Kypca 8 kiacca
(59) +1 4
1 MePuomuueckuit 3ax%n. IMePuomnueckas cucrema xummueckux | 1
sanemenToB JI. M. Menneneesa. CTpoeHue aToMOB
2 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XHUMHUYECKHX 3JeMeHTOB |1
NEPBBIX TPEX NEPUOJOB, KalWs, KajdbLUsl U UX COCAUHEHUH B
COOTBETCTBHHU C MOJIOKEHUEM 3JIEMEHTOB B NEPHOJUUYECKON CUCTEME
Y CTPOEHHMEM MX aTOMOB
3 Knaccupukanuss ¥ HOMEHKJIAaTypa HEOpraHMYeckux BemecTs | 1
(MeXTyHapoIHAs ¥ TPUBHAIbHAS)
4 XUMHUYECKHEe  CBOWCTBA BELIECTB, OTHOCANMXCS K paziuyHeM | 1




Ki1acCaM HCOPTraHUYCCKUX COCHHHCHHﬁ, UX TCHCTUYCCKAsA CBA3b
HCOPTraHNYCCKUX BCIICCTB

S) CtpoeHne BewmecTBa: BHAbl XMMHUYECKOH ca3u. Tumsl [udposas
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBONCTB BELIECTBA OT TUIIA naboparopus
KPUCTAJUINYECKOH PEIIETKH . RELEON

[Mudposoit JATYHK
TeMIIEpaTyphl
TJIATUHOBBIA
6 Konrponpuas paboraNel
Tema 1. OcHoBHbIE 3aKOHO MEPHOCTHM XHMHMYECKHX
peakumi
(4 1)
7 Knaccudukanus  XUMHUUECKMX — peakLui 0  pasIu4HbIM
HpH3HAKaM.

8 [TonaTHE O CKOPOCTH XMMUYECKOW peakuuu. [IoHATHE 0 TOMOTEHHBIX [Mudposas

M T€TEPOTreHHbIX PeaKIusX . nabopartopus
RELEON
Hudposoit JIaTYUK
TeMIIepaTyphbl
TJIATUHOBBIA

9 [Tonatne 0 XUMHYECKOM paBHOBeCHH. DakTOpbI, BIMAKOIIUE HA Hudposas
CKOPOCTh XHMHYECKOH peakuud M MOJOKEHHE XUMHYECKOro nabopartopus
paBHOBeCHS . RELEON

[udposoit JTATYHK
TeMIIepaTyphbl
IIJIATHHOBBI

10 | Mexanusm OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuum
(37eKTpOHHBIA  OanaHC  OKUCIMTENbHO-BOCCTAHOBUTEIb-  HOM
PEaKIum).

Tema 2. DaekTpoauTHUYecKasi JUCCONMANUA. XUMHUYECKHE
peakuMH B pacTBOpax
(8 1)

11- | Teopust  SNEKTPOJIUTHYECKOM  JUCCOLMALMHU.  DIEKTPOJIUTHL U [udposas

12 | HeanekTpoauTbl. KaTtnoHel, aHMOHBL. MeXaHU3M JAUCCOLHM- ALUH naboparopust
BEIIECTB C pa3IMYHBIMH BUJAMU XUMHUYECKOW cCBA3U. CTeneHb RELEON
aucconuanu. CUIbHbIE U cladble HNEKTPOIUTHI Ludposoii NATYHK

AJIEKTPONPOBOIHOCTH

13- | Peakiu MOHHOTO OOMEHa, YCIOBHS WX mpoTekaHus. HoHHbIE Ludposas

14 | ypaBHeHus peakiuil. nabopartopus

RELEON
Hudposoit JATIHK
AJIEKTPONPOBOIHOCTH

15- | X¥MMHYECKUEe CBOMCTBAa KHCJIOT, OCHOBA HMH M COJEH B CBETE

16 | mpencraBieHui 00 >IEKTPONUTHIECKOH TUCCOLNALN

17 | lonarue o rugponuse conenl.

18 | Ilpakruueckas padora Ne 1 Pemienue skcriepuMeHTalIbHBIX 3a0a4 Hudposas
1o TeME nabopartopus

RELEON
[udposoit JATYHK
AJIEKTPONPOBOTHOCTH

Tema 3. O0masi XapaKTepuCTHKAa XHMHYECKHX 3J1eMEHTOB
VIIA-rpynnsl. I'anorensi (4 1)

19

OOwias xapakTepucTUKa rajnoreHoB . OCOOEHHOCTH CTPOEHUS aTOMOB




3THX DJIIEMEHTOB, XapaKTE€pPHbIE Ml HUX CTEHEHH OKUCICHUS.
Ctpoenue 1 (hpU3MIEeCKie CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB

20

Xumudeckue cBOiCTBa Ha mnpuMmepe xjopa (B3auMoOjeicTBHE C
MeTajulaMH, HeMeTalulaMy, Iienodamu). XiopoBojopox. ComnsHas
KHCJI0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIy4CHUC, IIPUMCHCHNC.

21

Du3HOI0TUYECKOE IEHCTBUE XJIOpA M XJIOPOBOJOPOJA HA OPraHU3M
qesoBeKa. BaxkHenmuye XIopyuasl U UX HAX0KICHUE B IPUPOJIE .

[Hudposas
naboparopus
RELEON

22

[IpakTnueckas padora:
Ne 2. TTonmyueHue CONSHOM KUCIIOTHI, H3y4IeHHE €€ CBOUCTB

Hudposas
naboparopus
RELEON

Tema 4. O0mas xapakTepuCcTUKAa XUMHYECKHX JJIeMEH- TOB
VIA-rpynmnsi. Cepa u eé coequnenus (5 1)

23

O6mass xapakrepuctuka siaemMeHToB VIA-rpynnel. OcobeHHocTH
CTPOCHHS aTOMOB ITHX JJIEMEHTOB, XapaKTEPHBIC /Ui HUX CTENEHH
OKHCIICHUS

24

Crtpoenne u (Qu3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/IA U CEPBI.

AnnorponHele MOAU(GUKALUU KUCIOpPOJa U cepbl. XUMHYECKHUE
CBOICTBA CEpBHI.

CepoBosopos, cTpoeHue, (QU3NUECKHE M XUMUYECKHE CBOWCTBA.
Oxcuapl cepsl Kak MPEACTaBUTEIH KUCIOTHBIX OKCHIOB

25

CepHnas kucnota, pusndecKue
¥ XMMHYECKHE CBOWCTBA (00IIHMEe KaK TPeICTABUTENs Kiacca KUCIOT
U crienuuIecKue), mpuMEHEHNE

Hudposas
nabopartopus
RELEON
[Hudposoit JATIHK
AIIEKTPONPOBOTHOCTH

26

XuMUUecKre peakiui, Jie)kKalllue B OCHOBE MPOMBIIIIEHHOTO
crioco0anonydeHns: cCepHoit KUCI0Thl. COM CEPHON KHUCIIOTHI.

27

Haxoxaerne cepsl 1 ¢ CoeInHCHAN

B 1npupone. XHMHUYECKOE 3arps3HECHHE OKPYKAIOIEH Cpeibl
COCMMHEHUSMHU cepbl (KUCIOTHBIC MOXK[IM, 3arpsi3HEHHE BO3AyXa H
BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAICHHUS

Tema 5. O0mas xapakTepuCTHKAa XMMHYECKHX 3JIEMEHTOB
VA-rpynnbl. A3ot, pocdop u ux coequnenus (7 )

28

O6mass xapaktepuctuka 3j1eMeHToB VA-rpynmsl. OcobeHHOCTH
CTpPOEHHSI aTOMOB 3THX JJIEMEHTOB, XapaKTEpHBIE /U HUX CTENEHU
OKHUCIIeHHS

29

A30T, pacmpocTpaHeHue B Tpupone, (GHU3NUECKHe U XHUMHUUYECKUE
cpoiicTa. Kpyrosoport a3ora B mpupoje

30

AMMNaK, €10 (DM3NYECKHE ¥ XMMHUUYECKUE CBOINCTBA, HOJNYYECHHE U
npupmenenne. Conu aMMOHHS, HUX (U3HYECKHE U XHUMHYECKHE
CBOICTBA, IPIMEHEHME.

[Ipaktueckas padora Ne 3. IloaydeHue ammuaka, HU3yueHHE €ro

CBOMCTB.

31

A3oTHasi KHCJIOTa, €€ (Qu3MUYecKue U XMUMUUYECKHe cBoicTBa (0OIIHe
KaKk [peJICTaBUTeNs  Kjacca  KHCIOT M crenuduueckue).
Wcnonp3oBaHne HUTPAaTOB U CONEM aMMOHHS B KadecTBE
MUHEpaNbHBIX y100peHui

[Hudposas
naboparopus

RELEON
[udposoit JATYHK
AIIEKTPONPOBOTHOCTH

32

XHUMHYECKOE 3arpsA3HCHUC OKPY)KaIOHleﬁ Cpe€abl COCAMHCHUAMU
a30Ta (KI/ICHOTHLIC HO0XIH, 3arpA3HCHUC BO34YyX4d, [IOYBBI U BOJAOEMOB

33

®ocdop, amnorponusle Moaudukaunuu pocdopa, ¢uznueckue u
XUMUYECKHE CBOHCTBA

34

Okcun @ocopa(V) M (Qoc(opHas KHCIOTa, (PU3HMICCKHC U
XUMUYECKHe cBoiicTBa, monydenue. McnonbzoBanue docdato B




KauecTBe MHHEPAJbHBIX YH0OpeHHi. 3arps3HeHue NPUPOHBIX
BOZ0EMOB (hocaramu

Tema 6. O0uas XapaKTepuCTHKAa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHM U HXCOeIMHEHHUS

Bu)+1

35 VYruepon
36- | OKCHJIBI yrIepoAa, NX QU3MUECKHE ¥ XMMUUECKUE CBONCTBA.
37
38 | YronpHas xucinoTta u e€ coiu, uX (pu3MUEeCKHe M XUMUYECKUE
CBOICTBA, MOJNyYEHHUE U TPUMECHEHHE.
39 | llepBoHavyanbHble TOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O
COCIMHEHHUSIX YTIIEPO/Ia: 0COOCHHOCTH cocTaBa U crpoeHus. [lonsaTue
0 OMOJIOTHYECKN Ba)KHBIX BEIIECTBAX: JKHPaX, OCNKaX,
40 | KpemHuii, ero ¢u3nyeckne ¥ XMMHYECKHE CBOICTBA, MOMyYCHUE H
NpUMEHEHHE.
41 | Ilpaktuueckas pabora Ne 4 TlosyueHue yrieKUCIOro rasa. Hudposas
KauectBennas peakiusi Ha KapOOHAT-HOH nmabopaTopust
RELEON
Hudposoit JTaTYUK
AIIEKTPONPOBOTHOCTH
42 | Ilpaktuueckas padata Ne 5 Pemienne skcriepuMeHTAIBHBIX 3a7ad [udposas
no teme «Hemerammbr». nabopartopus
RELEON
Hudposoit JTaTYUK
AIIEKTPONPOBOTHOCTH
43 | KonTposnbHas paboTa
Tema 7. O0mue cBoiicTBa MeTAJLII0B
(4 1)
44 | O6mas *apaxrepuc uxa Xumuueckuxsmementos — mera’nos Ha
OCHOBaHMM MX IOJNOXKEHHS B MEPUOJUYECKOH  cucreme
xuMHuYeckux 3jemMeHToB JI . M . MenaeneeBa u CTpOSHHS aTOMOB
45 | CrpoeHue MeramwioB. Merammudyeckass CBsI3b M MeTaJUTMUecKas
KpUCTAJITMYECcKas pelérTka. DIeKTPOXUMUUYECKUI psA HANPSKEHUH
METaJLIOB
46 | ®Ouznueckue U XMMUYECKHE CBOMCTBA METAJLIOB .
47 | O6mue cmocoObl monydeHHus MeTamioB. [loHsTHE O KOppo3uu
METaJUIOB M OCHOBHBIE CIOCOOBI 3alUThl OT Kopposuu. CIaBbl
(ctanb, 4yryH, QIOpaTlOMHUHHE, OpOH3a), MX MPUMEHEHHE B OBITY U
MPOMBIILICHHOCTH
Tema 8. BaxkHelimmne MeTa bl 1 HX COeIMHEHUSHA
(16 u)+ 2
48 | llenounsle metamibl. [lonokeHue B TNEPUOAUYECKON cUCTEME
xumuueckux snementoB J[. W. Menpaeneesa, cTpoeHHE aTOMOB.
HaxoxxeHue B npupose .
49- | Ousnyeckre U XMMHYECKHE CBOMCTBA (Ha MpUMeEpe HATPUS U KaIHs
50
51 | Oxkcuppl ¥ TUIPOKCHUJIBI HATPUSI U Kalus
52 | IPyyenenme memounpx MeTamion u ux coenumenmii
53 | lllenoyHO3eMeNnbHBIE METAUIBI MAarHUil ¥ KallbllUid, CTPOEHHE
aroMoB. [lonoxxe Hue B MEPUOAMYECKOM CUCTEME XHMHUYE CKHX
snemenToB J1. 1. Menzeneesa.
HaxoxzaeHue B npupoe
54- | ®Ou3nyeckne U XMMUYECKHE CBOUCTBA KAJbIMs M MATHUS




55

56 | Baxueitmiue coerHeHus Kaubiys (OKCUJ, TUAPOKCHI, COJIH). 1
57 | XectkocTh BOIBI U CTIOCOOBI ee ycTpaneHus. [Ipakruyeckas padora | 1
No 6. )KEcTKOCTb BO/IBI M METOABI €€yCTPAHEHHS
58 | AnmoMuHHMI. 1
59- | ®Ousnyeckue W XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOWCTBA | 2
60 | oxcuIa v rMIpoOKCUaa
61 | XKeneso. 1 [{udposas
nmaboparopus
RELEON
[Mudposoit JATYHK
JIABJICHUS
62 | Pusnyeckre U XMMUYECKHE CBOMCTBA JKEJIe3a 1
63 | Oxcumsl, ruapokcu bl u cou sxesesa(ll) 1
M paerens(dithy. pabora Ne 7. Pemienne sKcnepuMEHTANILHEIX 33024 0 | 1
64 | reme «MeTamibl». [{udposas
nabopartopus
RELEON
Hudposoit JTaTYUK
KonTponbnas padoTa Ne3 1 JaBJICHU
65
Tema 9. BemrecTBa 1 MaTepHaJIbl B )KH3HH YeI0BeKa
(34)
66 HOpie malepuasi n Texu®"Orum. Bemecrsa u marepua’mr B | 1
MOBCEHEBHOMKU3HNU YEJIOBEKa. XUMHUS U 3JI0POBBE.
Be3onacHoe ucmonab30BaHUE BEIIECTBU XUMHUECKUX PEaKIUi B
OBITY.
67 [Ipupo/HBIC MCTOYHUKH YrIeBOAOPOIOB (yrojb, MPUPOIHBIN ra3, |1
He(Th), TPOAYKTHI UX MepPepabOTKH, UX POIIH
B OBITY U MPOMBIIIIEHHOCTH
68 OCHOBBI 9KOJIOTUYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHHE 1

OKpY)Karo- Iei cpeabl (IpemenbHO AOMYCTUMAS KOHIEHTPAIHs
BemectB — [1JIK).

Ponp xumum B PEIICHUN 3KOJ'IOFI/I‘ICCKI/IXHPO6H6M




JlabopaTopHblie padoThI
8 kJacc
Ilpaxmuueckan padoma Ne 1. «H3yuenue cmpoenus niamenuy
Teopernyeckas 4yacTb: ['opeHHEe — CIOKHBIN NPOLECC, CONMPOBOKAAIOIIMICS BBIICICHUEM DHEPIUH, KAaK IPABUIO, B
BHUJIC TEIUIAa U CBeTa. Pa3nnyaroT rOMOTEHHOE TOpeHHe (HApuMep, Mpu pabdoTe ra3oBOil TOPENKH), H TeTEPOreHHOE ropeHne (Hampumep, ropeHue
CIHMpTa U CYXOTO roprouero). B paccMoTpeHHBIX puMepax 1mjiaMs UMEET CXO/IHOE CTpoeHHE. B HEM MOXHO BBIJEIUTH TPU YACTH.
BHyTpeHHMII KOHYC TEMHOTO IBeTa (B CJIydae ra3oBOM TOPEIKH CHHErO IBeTa) ¢ HU3KoW Temmeparypoil ~ 300—500 °C. 3xgech mpoMCXOauT
UCHapeHue U pa3oKeHUE FOPIOYEro BEIIECTBa.
CpenHuil BOCCTAaHOBUTENbHBII KOHYC COCTOMT M3 CMECH BO3JyXa M TOpSIIEro rasa. 3Jech I0J BIHMSHUEM Oo0Jiee BBICOKOW TeMIepaTyphl
(1500—1800 °C) mpoaykThl UCTIAPCHHS W PA3I0KEHUS TOPIOYMX BEHIECTB aKTHMBHO PEAarupyroT ¢ KUCIOpoaoM. Ecim dacTh yriepoja ocTaércs
CBOOOJHOM, TO €ro Mejp4yallliie YacTUIIbl PAaCKaISIOTCS U MPUIAIOT IUIAMEHH SIpKOE CBEUEHHE. JTa 4yacTh IlaMeHu OoraTta yrapHeiM razom CO —
CUJIBHBIM BOCCTAHOBHUTENIEM, MO3TOMY €€ Ha3bIBalOT BOCCTaHOBUTENbHOH. Touka Hambosee BBICOKOM TeMmmepaTypbl HAaXOJIUTCS Ha OCTpHUE
BOCCTaHOBUTEJIBHOTO KOHYCA.
BHemHuit OKMCIUTENBHBIM KOHYC 0O0pa3yeT HEBUIUMYI0 OO0OJIOUKY, OKpYKAIOUyl0 IuaMs. 3Aech MOJ BIUSHUEM 3HAYUTEIHHOTO IMPUTOKA
KHCIIOPOJIa BO3/IyXa MPOUCXOINUT MOJIHOE OKuclieHne roprwouero BemiectBa 10 CO2 u H20 (mpu ropeHu# cyxoro roprdero Ha OCHOBE ypOTPOIHHA
takke obpasyercss N2). Ilpu 3TOoM OCTaéTcst M30BITOK KHCIOPOJAa, KOTOPBIA HPH BBICOKOW TeMiepaType 001agaeT BBICOKOH OKHCIUTEIbHOMN
aKTUBHOCTHIO, TIOATOMY BHEIIHSAS YacTh IUIAMEHHM HA3bIBAETCS OKHUCIUTENbHOH. Vcmonb3ys moaayB BO3AyXa, MOXHO YBEIMYUTH TEMIIEpaTypy
IIaMEHH.
[IpakTuueckas yacTh: Llenb onbiTa: U3y4UTh CTPOCHHE IJIAMEHH, ONPEICIUTh TEMIIEPATypy B Pa3HBIX €ro 30HAX MPHU HCIOIb30BaHUU PA3NUYHBIX
UCTOYHHUKOB TeIia .
llepeuenvy  Oamuukos yughposoi nabopamopuu. AATYUK TEMIIEPATypbl  TEPMOIAPHBIiL.
Jlononnumenvroe 060pydosaHue. MTATUB C 3KUMOM; JAepiKareib Uid MPOOUpPOK; CHUPTOBKA .
Mamepuansl u peakmuésl: CIUPT ITUIIOBBIH; CyX0e Toproyee; cBeya.
Texnuxa b6ezonacrocmu.
1. PaGota cBsi3aHa C OTKPBITHIM INIAMEHEM — OEPETUTECH 0XKOTa.
2 . Tepmomnapa mociie U3BJIEUYCHUS U3 TNIAMEHHU OCTHIBAET HE Cpa3y — Oeperurech oxora. 3.B cnupToBKe COIEPKUTCS TOproYas KHUIKOCTb.
Hnempykyus K 6binoiHeHuro:
1.IToaxTr0YUTE BHICOKOTEMIIEPATYPHBINA JaTYHK (TepMOIapy) K perucTpaTtopy AaHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYMK B IITATHBE TakK,
9TOOBI €r0 KOHUUK Kacascs GUTHIIS CIUPTOBKH .
2 . 3axrure cnuptoBKy. Korma mnokasaHusi CTaOWIM3UPYIOTCS, 3alHMIIMTEe 3HAYCHHE TeMIepaTypsl Ha cxeme miamenu (puc. 1).
3.Ilepememaiite naTyuk TeMmmepaTypbl B CIEIYIOIIYI0 TOYKY IUIAMEHH B COOTBETCTBUHU CO cxeMoil. Jlns storo ocnabnsiite Mmydty u
nepemeniaiire e€ (BMeCTe C JIAKOW W JATYMKOM) B HyXHOe Mecto. Korja rnokaszaHusi CTaOWIM3HPYIOTCS, CHOBAa 3aHOCHUTE 3HAYCHHE
TEeMIepaTypbl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4 . Tak u3mMepbTe TeMIepaTypy BO BCEX TOUKaX IJIaMEHHU, OTMEUEHHBIX Ha cxeMme . 5 . [ToBTopuTe eHCTBHS CO CBEUOIl M CyXUM TOPIOYUM.




6.00pature BuuManue! [Ipu u3ydeHun CTpoeHHs IJIAMEHH CyXOT'0 TOproYero ucrnosibsyercs 1/4 yacts Tabnerku. Kycodek roproduero noMemarnT Ha
KEpaMUUYECKYIO IUIUTKY.

Puc. 1. Touku u3MepeHus TeMneparypsl IaMEeHU
7 . BHecute B 11aMsi CIUPTOBKYU Ha MOJIMUHYTHI IpoOUpKY. M3BiekuTe npoOupKy U3 MJIaMEHH U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . IloBtopure ombIT co cedoid. Kakoro mBera oOpaszoBaics Hanér? Yto 3TO 3a BemecTBo?
Pe3ynbrarel n3MepeHuit/Ha0mro1eHui
Mcrounuk Temmnepatypa okono ¢urmisiTemneparypa B cpenHeiflemmneparypa B BepxHeifUTo oOpa3oBanoch Ha
Ne  rermnoTs (kycouka roprouero) JacTu MJIaMEeHH 4acTH IUIAMEHU OBEPXHOCTH NPOOUPKHU
1 CrnuproBka

2 Caeua

3 Cyxoe roprodee

Bui60o0wi:

B BBIBOJIaX yKa3aTh, KaKOW UCTOYHHK TEIIOTHI MPEAMTOYTUTEIIEHO UCTIOIB30BaTh B XUAMUYIECKO JIA0OPATOPUH | TIOUEMY .

Koumponwvnuie éonpocur:

1 . Kakoif HCTOYHUK TUTaMeHU ObUT HCTIOJIL30BaH? 2 . Kakas 9acTh TuIaMeHu camasi Topsiaast?

3 . Jlo kKaKo# MaKCUMaJIbLHOU TeMIEpaTyphl yraéTcst mporpets Tepmomnapy? 4 . Uto ropsyee — MEHTP IIaMEHHU WK Kpasi?

5 . [Jouemy cniupTOBKa rOpUT MOYTH OECIIBETHBIM IIJIAMEHEM, a CBEYa — CBETAIUM? MOXKHO JI1 HCIIOJIb30BaTh CBEYH B JIAOOPAaTOPHH BMECTO

CIIUPTOBOK?

6 . Kakue npoayKThl TOpeHus: OJMHAKOBBI Y CHUPTOBKH U cBeun? 7 . 3amanue it noarotoBku k A, BITP

[Ipu HarpeBaHuu TBEPABIX BEIIECTB B MPOOMpPKE HEOOXOAMMO: 1.B3SITh MPOOUPKY B PYKU M HArpeBaTh Ty YacTb, I/I€ JICKHUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B IITATUBE U HATPEBATh Ty YacCTh, I'JIC JIEKUT BEILIECTBO;

3.B35Th OPOOMPKY B PYKH, MPOTPETh BCIO NPOOUPKY, a 3aTeM Ty YacTh, TJE JIEKUT BEUIECTBO;

4.3aKkpenuTh MpoOHPKY B IITATHBE, NPOTPETh BCIO MPOOHPKY, a 3aT€M Ty YacTh, I/Ie JISKUT BEIIECTBO .

(TIpaBusibHBIH OTBET: 4 .)

8.3amanue it pa3BUTUS GYHKIIMOHAIBHON TPAMOTHOCTH

B xnure Maiikna ®@apanes «McTopusi cBe4r» aBTOpP OMUCHIBAET OMBIT, KOTOPBIM OH IEMOHCTPUPOBAI HAa CBOMX JEKIUIX. B miamsa

CBEYM OH MOMeEIIAJl U30THYTYIO CTEKIIIHHYIO TpYOKY. OJH KOHEI[ TpYOKH OIycKaJcs HedaleKo OT (GUTHIS, BTOPOil BBIBOJIWICS Ha

HECKOJIbKO CAHTUMETPOB OT IUIaMeHHU. Uepe3 HEeKOTOopoe BpeMsi K KOHIy TPYOKH MOJHOCWIU ropsmyr nyduny. [losBusuiocsk

iaMs, KOTOPOE CYIIECTBOBAIO OT/IENBHO OT IMIaMeHu cBedH. Kak MOXKHO 0OBSACHUTH 3TO SIBICHUE?

Otger: B 3T0i1 yacTu miaMeHu NpoucxXoAuT ucnapenue napaduna. [lapel mapaduna Ha BO3ayXe, MPH MOIKUTAHUH, 3aTOPAIOTCS. ~
Puc. 2. OnbIT ¢ m1ameHeM cBeun



JdeMoHCcTpanuoHHBbI 3KcniepuMeHT Ne 1. «Boidenenue u noznowjenue menia — RPU3IHAK XUMUYECKOU PeaKyuu»

Teopernueckas yacte. PaGoTa mpoBomutcs mpu u3ydeHuH Tembl «[IpH3HAKM XUMHUYECKHX peakuuii». Beiienenue u

HOMJIOIIEHNE TEIJIOTHI, U3MEHEHUE OKPACKU PAaCTBOPOB WJIM BEILECTB, BBIJEIECHUE Ia3a SIBJISIIOTCS OCHOBHBIMU IIPU3HAKAMU XUMHUYECKHX PEAKLUN.
Taxoke IMeeT CMBICI IOBTOPUTH PadOTy MPH BBEJICHUH MOHSTHUS «TEIIOBOH 3(hdekT peakmm .

IlpakTuueckas yactb. Llenb paboOThI: MPOAEMOHCTPUPOBATH BHIACICHUE M TOIVIOIIEHUE TEIia NpU XUMHYECKUX peakuusx. Cs3aTbh MOKa3aHUA
JaT4YUKa TEMIEPATYphl C OCA3aTEIbHBIMU OLIYIIEHUSIMH.

Ilepeuens damuukos yugposoti 1abopamopuu; NaTIAK TEMIIEPATYPHI TUTATHHOBBIH.

Hononrnumenvroe obopydosanue. nBa xumuueckux crakana (50 mir), mpombIBaliKa ¢ IUCTUUIMPOBAHHON BOJIOM, CTaKaH /Ui CIMBA OTPabOTaHHBIX
pacTBOpPOB.

Mamepuanel u peakmugvl. amOMUHAEBAsT TPOBoJioka win rpanynbl, 20%-ue1ii pactBop ruapokcuna Hatpus NaOH, 10%-ublit pacTBOp yKCyCHOM
kuciaotel CH3COOH, runpokap6onar Hatpus NaHCO3 .

Texnuxa 6ezonachocmu. 1 .PaboTath B OYKax. 2.Tpebyercs coOmroneHne Mep O€30MacHOCTH NpU paboTe C THIPOKCHIOM HATpHUs U
HarpeBaTelbHBIMH TPHUOOPAMHU.

Hucmpyryus k evinoanenuro: 1.B xumudecknii crakan Haneiite pactBop menoun NaOH. M3mepsTe ero Temmepatypy. [lomecture rpanynbl win
NPOBOJIOKY QIIOMHHUS TaK, 4TOObI HaJ HUMHM OCTaBalics ciod >kuakoctu. Korma Haunércs peakuus, oOpaTHTe BHUMaHUE MIKOJbHUKOB Ha
BBIJICJICHUE ra3a W yBeJdWucHUe TemrepaTypsl. JKemarenbHo (ecnu peakius HAET HE CIUIIKOM OypHO) MPOWTH MO KIAcCy M JaTh MIKOJIbHUKAM
HOTPOraTh CTakaH, 4TOObl YOEOUTHCSA, YTO €ro COAEpPKUMOE pasorpenocb. OTMETbTE MaKCHUMaJbHYIO TeMIeparypy pacTtBopa. llomyueHHbIN
pe3ynbTaT 3aHECUTE B TAOIHLLY .

2.ITpomoiiTe maT4yuk TemMmepaTypbl BojIoi. B cTakan Haselte ykcycHyto kucioty Ha @ 1/3 no BeicoTe. M3mepbTe €€ Temmeparypy.

HeGonpminmMu nopuusMu HachlllbT€ THAPOKApOOHAT HATpHUs, NOMEIIMBAas JaT4MKOM TemiepaTypbl. OOpaTuTe BHUMAaHUE MIKOJbHUKOB Ha
BbIJICJIEHHE ra3a - IpU3HAK XuMuueckoi peakuuu. [locmorpure, kak u3Mensercsa temneparypa. OTMeTbTe MUHUMANIbHYIO TEMIIEPATypy pacTBopa.
[TonydeHHBINH pe3ynbTaT YUCHUKH 3aHOCAT B Tabnuiy.  Pe3ynpTaThl m3mMepeHuit /HabI0qeHIH

Pearupytomue Bemectsa HauanbHas temneparypa MaxkcumanbpHas/MUHUMAaIbHAS Bbinenenne wim  nornomeHue
pacTBOpa TeMIieparypa pacTBopa TENJIO0ThI

PacTtBop mienoun u anmroMuHUN
PactBOp yKCYCHOM KUCIOTHI ¥ cOJa
Bv1600b1: YKazaTh NIpU3HAKK XUMHUYECKUX PEAKITUH.

KonmponvHuvie 6onpocei:

1 .IlpuBenute npuMepsl peakuui, MPOTEKAIIUX C BbIICIEHUEM TEIUIOTHI.

2 Jlns nony4yeHus HeTal€HO ! U3BECTH Mell MTPOKAMBAIOT IPU BBICOKOH Temmeparype. K kakoMy THITY MOYKHO OTHECTHU ATy PEaKIHI0?

3.3ananue ns noarotoBku k I'MA, BIIP: Tosnbko xumMudeckue BICHHUS IEPEUUCIIEHBI B TPYIIIE:

1.T'openue cBeyH, BbIMAIeHUE T0K/IEBBIX Kalrelb, KulieHue Boasl  2.CkucaHue sSI0J0YHOTO COKa, CKUCAHHE MOJOKa, paCTBOPEHHE Mella B yKCyce
3.TasHue cHera, IIaBJI€HUE CBUHIIA, TPOTYXaHUE KYpPUHOIO sia 4.06pa3oBaHue TyMaHa, TOpeHUE OCHralbCKOW CBEYH, TOPEHUE MPUPOTHOTO
rasza




JleMOHCTpauHOHHBIH IKcniepuMeHT Ne 2. «Paznoscenue 600bl 21eKmMpPuUecKum mokom»
Teopernueckas yacte. [lepen HagamoM paboTHI ciaenyeT 0OCYIUTh CO MKOJIbHUKAMU BOIPOC: NPOCTHIM WU CJIOHBIM BEIIECTBOM SBIISICTCS BOJA.
[Tocne BBIABMKEHHS YIAITUMUCS Pa3IMIHBIX TUTIOTE3 YUUTENb IPOCUT MPEIOKUTHh BAPUAHTHI X IKCIIEPUMEHTAIBHON TIPOBEPKH.

OOBIYHO JAaHHBIA OMNBIT PEKOMEHAYIOT MpPOBOAWTH B Tpubope ['opmana, YCTPOHCTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOXKHBIM  JUIS
BOCHMHKJIACCHUKOB. YJIO0HEE €ro MpOBOJAWTH B MPHOOpE U OMBITOB C AJIEKTPUYECKHUM TOKOM, HCIONB3ys B KadecTBe anekTponuta 10%-Hbrii
pacTBOp THIPOKCHIA HATPHUS M CTajbHble (JIydllle HUKEJCBbIE) AJICKTPOJbl. Bo u30ekaHHE BCICHMBAaHHS PACTBOpA HPH JEMOHCTpPAIUU K
ANEKTPOJIUTY CIICAYET 100aBUTh STHIOBBIN criupT (Ha 4 00bEMa pacTBopa 31ekTpoauTa 1 006EM 95%-HOro pacTBOpa CupTa) .

[IpakTudeckas dacTb. Llens paboTel: chopMupoBaTh MPEACTABICHUS Y YIAIIHXCS 00 aHAJM3€ CIOKHBIX BEIIECTB U M3MEHEHHH MOJIEKYI CIOMXKHBIX
BEIIECTB B X0/I¢ XUMHUYECKUX PCAKIUI.

Jononnumenvnoe 060pyoosanue. TPUOOP [UIA OINBITOB C OJIEKTPUYECKHM TOKOM; HMCTOYHHK IOCTOSHHOTO TOKAa: MNpPOOMPKH - 2 IIT.,
NPOHYMEPOBAHHBIC; JIYIMHKA; CIIUPTOBKA; MPOOKH — 2 TIT, ITHHIIET .

Mamepuanwt u peakmugwl. CUPT STHIOBBINA, 10%-HBIN pacTBOP IMIETOYH.

Texnuxa 6e3onacnocmu: Pabotath B oukax. TpeOyroTcs crenuanbHble Mephl 0€30MacCHOCTH MU paboTe ¢ THIPOKCHIOM HATPHS .

Hnempykyus k svinonanenuro: 1.3am0dHUTE 3IEKTPOIUTUYECKYI0O BaHHY W JEMOHCTpAIlOHHBbIE NMPOOUPKU PACTBOPOM 3JIEKTPOJIMTA 3apaHee, 10
ypoka. 2.IlponeMoHCTpupyiiTe TPUOOP yIamuMcsi, OOBICHUTE €r0 YCTPONCTBO M BKIIOUUTE MOCTOSIHHBIN JJIEKTPUUIECKHMA TOK.

3.HaGnroaetcs BbIAeNIeHNE Ta30B HA 3JeKTpojax nmpubdopa. OOpatuTe BHUMaHUE YJalluXcs Ha TO, YTO OJMH M3 Ta30B BBIJACISAETCS UHTEHCUBHEH U
3aHMMAET B J[Ba pa3a OOJIbIINI 00BEM IO CPAaBHEHHUIO CO BTOPHIM T'a30M.

4.06cynute HaOMIOAaeMble MPU3HAKU XMMHUYECKOW pEaKlMH, CAeTaiiTe MPeNnoJIoKeHHs O TOM, B KaKUX NPOOUpPKAX HAXOIATCS KHUCIOpPOA U
BOJIOPO/JI. DIIEKTPOJIN3 MPEKpaTuTe, Korja B mpoOupKax Habepércs 0KoJIo 6 MII BOJOPOIa M 3 MIl KUCIOpO/a .

5.00paruTe BHUMaHHE Ha Pa3jIudHble 00BEMBI COOpPaHHBIX Tra3oB. [IpoOMPKHM TIIIOTHO 3aKpOWTE MPOOKaAMHU MO CIOEM 3JIEKTpojuTa. Tieromein
JYYHMHOU OMpeAeNUTe HaJludue KUCIOpoJa B MpoOHpKe, ropsiiedl JyduMHOW MOJOXKruTe BoAopol. Ilpemnoxure ydamumcs 3aHECTH Pe3ybTaThbl
HaOJIIOICHUH B TAOHUITY. PesynbTaThl HaOMIOAEHUT

Homep npobupku O0bEM raza Haspanwue raza

1
2

Bu1600w1: OTpa3uth, 4TO NPOUCXOAUT C MOJIEKYJIAMU CIIOXKHBIX BEIIECTB B X016 XMMUUYECKON PEaKIMu.

Konmponvhvie 6onpocei: 1.MOXHO U TIO BHEUIHEMY BUAY OTIMYHUTH I'a3 BOJOPOJ OT rasza kucinopona? 2 .Kakue 4acTHIBI COXPaHSIOTCS B XOJ€
NPOTEKaHUs PeaKIny pas3sIosKeHUs BOJIbI, a Kakue pazpymarrcs? 3 .Kak gokasars, 4To B cocTaBe caxapa co/epKarcsi aTOMBbI yriepoaa?

4 3ananue g noarotoBku k ['MA, BIIP. Ilpu coOupanuu razoB UCHOIB3YIOT MPUOOPHI, MpeJCTaBleHHble Ha pucyHKe. C NOMOIIbIO, KaKHX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOupaTh Bo1opoa? OOOCHYHTE CBOM OTBET, UCXO/1s U3 CBOMCTB JaHHOTO rasa.

Puc. 7. IIpubops! ans cobupanusi ra3os

(A) (B) (B)

{ -
\'?p’




JleMOHCTpalHOHHBIN KcepuMeHT Ne 3. «3aKOH cOXpaHeHHMs MacChl BelleCTB»

Teopernueckas yacte. [Ipy n3ydeHnn AaHHON TEMBI 1eNIecO00Pa3HO CO3AaTh MPOOIEMHYIO CUTYAIUIO, ISl pa3pelieHus

KOTOPOH yJaluecsi BBIIBUTAIOT THIIOTE3bI, TPEOYIONIME IKCIEPUMEHTAIBHON MpoBepKH. [Ipu 00CYXIeHUN MPEI0KEHHBIX BapUAHTOB NMPOBEPKU
BBIJIBUHYTBIX TMIIOTE3 BOCBMUKJIACCHUKH MpEJIaraloT pa3IuuHble BapUaHThl KOHCTPYKLUH NPUOOPOB, T.€. MPOSBISIIOT TBOPUYECKYIO aKTUBHOCTb, B
X0JI€ KOTOPOU NPOUCXOAUT NEPEOCMBICIEHUE TPUOOPETAEMBIX 3HAHUH.

Ha ypoxe ywammuecss y3naior o padorax M. B. JlomonocoBa m A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAaHEHUS MAacCChl BEIECTB,
(bopMyNUPYIOT 3aKOH, MPHUXOIAT K BBIBOAY, YTO Macca BEUIECTB B XOJIE PEAKIMH JOJDKHA OCTaBaThCs MOCTOSIHHOW. J[OOMBIIMCH MOHWMaHUS
JTAHHOTO TE€3UCa, YUUTENb IEMOHCTPUPYET SKCTIEPUMEHT .

[IpakTuueckas yactb. Llenap paboThl: S3KCIIEpUMEHTAIBHO JOKA3aTh 3aKOH COXPAHEHHS MacChl BELECTB .

Jlononnumenvroe 06opydosanue. BeChl TEXHOXHMHYECKUE WITH JICKTPOHHBIC; CBEYa; KOJI0a TIockoAoHHas 250 MIT; JTOKKa JUIs COKUTaHWS BEIICCTB.
Mamepuanvl u peakmusbi: cBeva.

Texnuxa 6e3onacHocmu:. BHITIOJNHATH TPEOOBAHUS ITPH pabOTE C OTKPHITHIM IJIAMEHEM.

Hnempykyus k evinonanenuro: Ha ppluaXHBIX WM AJIEKTPOHHBIX BECAaX YpPaBHOBEIIMBAETCA CBeYa, a 3aTeM YUYUTeNb 3aKuraer e€. Yuamuecs
HaOMI0AI0T, YTO B TeueHHe ~1 MHMH paBHOBecHE BECOB HapyllaeTcs, Yallka C ropsiieid cBeYOW MOJHMMAaeTcs BBEpX. YualluMcs 3a/laloTcs
Bonpockl: «Kak MOXHO OOBSICHHTH HaOmomaeMblii (akt? Kak 3ToT dakt coriacyercss ¢ 3aKOHOM COXpaHEHHsS Macchl BemecTB?» OOCyxIeHnE
JTAHHBIX BOMPOCOB MPUBOAUT YJAIIUXCS K MBICITH O TOM, YTO KCIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIelyeT U3MEHUTh KOHCTPYKIHIO pudopa.
Yuurenb 3apaHee T0KEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJBIIOro 00bEMa C XOPOIIO MOJOTHAHHOM MPOOKOii, B KOTOPYIO BCTaBJIE€HA JIOKEUKA.
B noxeuke 3akpemisercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemuBaercst Ha Becax (puc. 8) . Korma
yyauiiecs NpUXoJsaT K BBIBOJY, UTO OIBIT CJIEyeT MPOBOJUTH B 3aKPHITOM MPUOOPE, YUUTENb TOCTAET BECHI C KOJIOOH,
3a)KUTAeT CBEUY, 3aKPEIIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M MJIOTHO 3aKpbIBAaeT. Ydyaluecs: BUJAT, YTO paBHOBECHE
BECOB HE HapYIIAeTCs B X0/I€ BCETO IKCIEPUMEHTA .

Puc. 8. ITpubop my1s JeMOHCTpAIMK 3aKOHA COXPAaHEHUS MAacChl BEIIECTB

BroiBoabI:

B BbIBOJ1aX HEOOXOIMMO OTPA3UTh TE3UC, YTO Macca BEIIECTB MPU MPOTCKAHUU XUMHUYECKON PEAKIIUH COXPAHIETCS .
Konmponvnule sonpocur.

3amanus U1 pa3BUTUA GYHKIIMOHATBHOM IPaMOTHOCTH

1.TIpu ropeHun apoB ocTaéTcs 3051a. Macca 30J1bl MEHBIIIE MACChl B3SATBIX IS CKUTaHus IpoB. Kak MOXHO OOBSICHUTH 3TOT (HaKT?

2.]lns mpuroToBIEHUST MICHOTO OyIbOHA MOBap B3sT Kycok Msca maccoit 1 kr . Ilocne Bapku kycok msica cran BecuTh 800 r . [louemy macca
HM3MEHMIIACH?




JleMOHCTpanMOHHBIN KcepuMeHT Ne 4. «OnpeaesieHue cocraBa Bo3ayxa»

Teopernueckas dactb. Ilepen mpoBeneHMEM SKCHEPUMEHTA yYalIMMCS HEOOXOAMMO OOBSCHUTH YCTPOHCTBO

npubopa, 4TO O3HAYAIOT JieNeHus. Takke HeOOX0IMMO YOSIUThCS, 4TO MPOoOKa MpUdOpa TepMETHIHO 3aKPBIBACT COCY/I.

[IpakTudeckas 9acth. Llens paboThI: SKCTIEPUMEHTAIFHO OTPEACTUTh 00BEMHYIO AOTI0 KHCIOPOIa B BO3IYXE .

Hononnumenvnoe 0ob6opyoosanue. npudOP YIS OTIPEICIICHUS] COCTaBa BO3/AyXa, ITATUB, CIIMPTOBKA, CTEKIISIHHAS MANI0YKa, JTyduHa, CTAKaH C BOJOM.
Mamepuanvl u peakmusbl. KpacHslii Gpochop.

Texnuka bezonacnocmu: C OCTOPOKHOCTBIO 00pamatecs ¢ ropsinmm (pochopom.

Hnempykyus x evinonHenuro:

1.Kpucrannuzarop HamoJIOBUHY 3anojHUTe BoJoi. Ha moBepxHoCTh Bosbl moMectute apdopoByro vamky ¢ 1—1,5 r cyxoro kpacunoro ¢ocdopa.
2.00parure BHUMaHHE Ha HEOOXOJIMMOE YCIOBHE JKCIEPHMEHTa — BIaXHbIH (ocdop ucnonb3oBarhk Henb3st! Pochopa M0MKHO OBITH B3SITO
Oouble, 4eM TpeOyeTcs sl CBA3bIBAHHS BCETO KUCIOPO/Ia, HAXOAAIIETOCS B COCY/IE.

3.OtkpoiiTe MpoOKy MPUOOpPa W MOMECTUTE KOJIOKOJ B KPUCTAJUIM3ATOP C BOJOW. [lorpy3uTe KOJIOKOT B BOAY HACTOJBKO, YTOOBI YPOBEHH BOJIBI
COBIIA/IAJ C HIDKHUM JISIEHHEM KoJIoKoJa. [Ipy 3ToM HIKHUH Kpal KOJIOKOJIa He JOJDKEH JOXOHTh 0 JHA KpUcTaum3aropa . st 3Toro KoJoKoI
3aKpeNuTe B IITATHBE WU MOMECTUTE HA JIHO KPUCTAILTN3ATOPA JIBE CTEKIISTHHBIC MA0YKH .

4.CunpHO pa3oTpeB KOHEIl CTEKISTHHOM Tajoukd, OMmycTHTe €€ B KOJOKON W moaoxrute (ocdop. Kak Tompko ¢ocdop 3aropencs, ObICTPO
W3BJICKUTE TMAJIOYKY W 3aKpOUTE KOJIOKOJ mpoOkoi. Kosokon 3amonHseTcs TYCThIM OelbIM JBIMOM, COCTOSIIUM M3 dacTudek (ochopHOTro
aHTUIPHJIA.

5.1Ipu ropenuu ¢ocdopa 00bEM BO3Ayxa BHYTPU KOJIOKOJIa BHAYaje OT HArpeBaHUS HEMHOTO YBEJIWYMBAETCS, a YPOBEHb BOJBI B KOJIOKOJE
noHwkaercst . [lo Mepe pacxoJoBaHWs KHCIOpoOJa TjiaMmsi MOCTENEeHHO racHeT. bemnbiid ¢gocdopHbiii anruapua pactBopsiercs B Boje . Cocyn
OXJIaXJAaeTcs, ra3 B KOJOKOJIE MOCTENIEHHO YMEHbIIAeTCsl B 00bEMe . YPOBEHb BOJBI B KOJIOKOJIE TIOBBIIIAETCs . B kpucrannuzarop noneiTe BOIbI B
TakoM o0beMe, UTOObI BHYTPU U CHAPYX U KOJIOKOJIA YPOBHU ObUIH OJMHAKOBBI M COBIAJAlId CO BTOPHIM JIEJICHUEM KOJIOKOJA.

6 . OTkpoiiTe TpuOOpP U MPH MOMOILY TOPSIIIEH JIYYUHBI YOeIUTECh B TOM, YTO OCTABLIMICS B KOJIOKOJIE Ta3 HE MOJICPKUBACT TOPEHUSI.

PesynbTaThl HaOMIOIEHU]

Yucno neneHuid B mpuodope, Ywucno nenenuii B npudope,
3aIMl0JIHEHHBIX BO3AyXOoM (110 3aIl0JIHEHHBIX razamu (mocie Kakoii raz nmpopearupoBan?
IMPOBEICHUS PCAKIINH ) [IPOBEICHUS PEAKIINHN)

BroiBoabI:

B BBIBO/IaX yKa3aTh COJEpiKaHUE KUCIOpoa B Bo3ayxe (B %0).

Konrposasubsie Bonpocsl: 1.Kakoil ra3 pacxonyercs npu cxuranuu ¢ochopa B Bozayxe? 2.Kakoit o0béM kucinopoaa B Boznyxe? CKOIBKO 3TO
cocranisieT B npouenTax? 3.[louemy ans npoBeneHs 3KciepuMenTa 6epyT u30bITok ocdopa?

4.Kakoii ra3 ocrazcs B KoJoKosie nocie cropanus ¢pocdopa? 5.3ananus 1 noaroroku k ['MA, BITP

VYkaxure, B KaKyo Ipylniy BXOJAT BELIECTBA, 3arpsI3HAIOLINE BO3AYX:

1.Bo/IIHOM TMap, YIJIEKUCHbIH ra3; 2.CepHUCTBIN ra3, OKCUAbI a30Ta; 3.KUCIOPO, a30T; 4.Teii, KUCIOpO.



9 kaace

JNemoHcTpannoHHblii 3kciepuMenT Ne 1. «TensioBoii 3¢pexT pacTBopeHus BemecTs B Boge»
Teopernueckas yacTb. PacTBopeHue BeLIECTB NPEJICTABIAET COOOW CIOKHOE (PU3UKO-XMMUYECKOE SIBJICHME, 3aBHUCSIIEE OT MPHUPOJIbI
PacTBOPEHHOIO BELIECTBA M PACTBOPUTES, OT TEMIIEPATYPhl U KOHLIEHTPALMU 00pa3yIoIIerocst pacTBopa.

[Ipn pacTBOpeHHH KpHUCTANIMYECKUX BEIIECTB B BOJE IPOUCXOIAT TPU OCHOBHBIX Mpouecca. 1.PaspymieHne KpuCTaIINYECKOW peméTKu
pacTBOPSEMOro BEIIECTBA — IHJOTEPMUUECKHIT po1iecc.

2.T'unparauus, T.e. B3aUMOJEHCTBHUE YacTULl (MIOHOB MJIM MOJIEKYJ) PACTBOPSIEMOIO BEIIECTBA ¢ MOJEKYJIaMH BOAbI — AK30TEPMUUYECKUI MpoLece .
3.IlepeHoc ruapaTUpPOBaHHBIX YAaCTHIl OT TPaHULBI KPUCTAJUI-pACTBOpP B 0OmUH 00BEM pacTBOpa, 3TOT NPOIECC HE CONPOBOXKIACTCS HHU
BBIJICJICHUEM, HU MOTJIOIIEHUEM TETIOTHI.

B 3aBUCHMOCTH OT TOTO, TEIUIOBO# 3(PPEKT Kakoro M3 ABYX MPOIEcCOB (paspylieHHEe KPUCTAIA WM THIpATAlUs YacTHIl) Ipeodiaaaet, oommuit
TEII0BOM (PP EeKT pacTBOPEHHSI MOKET OBITh BEIMYMHOMN MOJIOKUTEIIBHON WJTH OTPHUIATEIILHOM.

[IpakTuueckas yactb. [[ens pabomei: ONpenenuTh TEMI0BOHN 3G (HEeKT pacTBOPEHHS CEPHOU KUCIIOTHI, THAPOKCHIA HATPUS U HUTPATa aMMOHUS .
Ilepeuenv damuuxos yugposoti 1abopamopuu’. TATINK TEMIIEPATyphl MIIATHHOBBIH .

Hononnumenvnoe obopyoosanue: ctakad Ha 150 M — 3 mT.; CTEKISTHHAS NAI0YKA; TPOMBIBANIKA; MEpHAsk MpOoOUpKa; mmaTens — 2 T .

Mamepuansl u peakmugsi: cepHas KUCI0Ta (KOHII .); THAPOKCU] HATPHUS KPUCTAIITMYECKHI; HUTPAT aMMOHHUS .

Texnuxa 6ezonachocmu:. 1.CepHasi KUCIOTa W TUAPOKCUJ HATpus SBJISIOTCS arpecCMBHBIMU BemiecTBaMu. HeoOxommmo octeperatbcsi HX
noTajaanus Ha KOXy M onexnay. 2.bepeur rnaza! 3.HeoOxoaummo MOMHUTH MpaBWIO pasBeneHus kucioT. 4.Ha paGodem mecTe MOJKHBI OBITH
HeUTpanusyromue cpeacTra: 2%-Hble pacTBOPHI THAPOKapOOHATA HATPUS U YKCYCHOM KHUCIIOTHI.

Hnempykyus x 6pinonHenuro:

1.B nepBbiii ctakan Hanelre 50 mia Boapl. 2.C MOMOIIBIO AaT4YMKA ONPEETUTE €€ TeEMIIepaTypy.

3.0tmeppTe 10 MJI KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI U MEAJICHHO, IPU MEepeMEIINBaHU PACTBOPA CTEKISIHHON MalOYKOW BIMBAiTe CEPHYIO
kucaotry. OOparure BHHUMaHUE Ha TOPSAOK CMEIIMBaHUS BOJbI U cepHOU kucioTel! Creaure 3a U3MEHEHHEM TEMIIEpaTypbl NPU PacTBOPEHHUH
kucaoTel. Hanbomnee Bricokoe MoKa3aHue TeMIIEpaTyphl 3aHecuTe B Ta0auIy. JlaTyuk TIATENbHO TPOMONWTE BOIOH.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8 I TBEPAOro mopolka ruapokcuna Harpus u Bieiire 50 mu Boapl. OmycTuTe AaTYUK TeMIepaTypbl U
nepemMeniaiire pactBop. OTMeTbTE caMoe BRICOKOE 3HAUCHHE TeMIepaTyphl. TIIaTeIbHO MIPOMONTE JaTYUK BOJIOM.

5.B Tpetuii crakaH HaCHIMbTE 15 I MEIKOKPHUCTANIMYECKOTO HUTpaTa aMMoHus U npuieite 50 mut Boabl. OnycTUTe TaTYUK TEMIEpaTypsl U OBICTPO
nepeMeniaiire pactBop. Hanbonee Hu3koe 3HaueHUE TeMIIEpaTyphl 3aHECUTE B TAOJIUILY.

PesynbTarhl n3MepeHuii/Habro1eHu

Uccnenyemas cucrema JuctunnupoBaHHas BoAa Bopna + H2504 Boga + NaOH Bopga + NHa4NO3

Temnepatypa, °C
Bui1600wr:
Otpa3uts, Kakoil TemnoBoi 3¢ ekt npeodasaeT Npu pacTBOPEHUH B BOJI€ CEPHOM KUCIOTHI, HUTPAaTa aMMOHHS, TUAPOKCHA HATPHSL.
Konmponvnuie 6onpocur:

1.00bscHUTE, TOYEMY IPU PACTBOPEHHU OJHUX BELIECTB B BOJE BBIIENIAETCS TEIIOTA, APYTUX — MOTJIOIIAETCS.

2.IIpennosnoxure TEmI0BOH AP PeKT mporecca pacTBOPEHUs B BOAE THIPOKCHIA KaJIHS.




IMpakTuyeckas padora Ne 1. DjIeKTPOJIUTHI U HEIIEKTPOJIUTHI

Teopernueckas yactb. [Ipu pacTBOpeHUU B BOJEC MOHHBIX COCIUHCHHU MOJISPHBIC MOJICKYIBI BOJBI OKPYKAIOT (COJIBBATUPYIOT) 3apsKCHHBIC HOHBI,
nepeBoJii UX B pacTBOp. MoJEKyNsipHbIE COCIMHEHHUsS COJIbBATUPYIOTCS, HO HE pACHaJaroTcs Ha WOHBI . B mepBoM ciydae pacTBOp NMPOBOJIUT
ANEKTPUIECKHUI TOK, BO BTOPOM HET .

OmnpenenuTs MPUHAUICKHOCTh BEIISCTBA HIIM PAcTBOpA BEIISCTBA K 3JIEKTPOJIUTAM MOKHO TPU TOMOIIM M3MEPEHUS AIEKTPONPOBOAHOCTH. Ecim
ANIEKTPOTIPOBOJHOCTh BEJIMKA, TO WCCICAYeMBbIH OOBEKT — OJIIEKTPOJuT. Ecnm 3HadeHue snekrponpoBogHocTH MeHbiie 20 MkCwm/cM, TO 3TO
HE3JIEKTPOJINT .

[IpakTuyeckas 4acTsb.

Llenv pabompi: OTIpeIeNUTH PUHAIICKHOCTD BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEUIECTB K AIIEKTPOIUTAM U HEINEKTPOJIHUTAM .

Ilepeuenv damuuxos yugposol rabopamopuu: TATIAK SICKTPONMPOBOTHOCTH . JlOMOTHHUTENEHOE O0OpyIOBaHME: cTakaHbl Ha 50 MII; MITaTHB C
32)KUMOM; TIPOMBIBAJIKA . MaTepuanabl U PeaKTHUBBI: MTUCTHIUIMPOBaHHAS BojAa; mo 20 MII STHIOBOTO CIHpTa, OCH3WHA, KepocuHa; 5%-HOTO pacTBOpa
caxapo3sl, pactBopa crupta (1:1), 5%-Horo pactBopa xjaopuaa Harpus; 5%-Horo pactBopa XJI0poBojopoaa; 5%-Horo pacTBopa rHAPOKCHIA HATPUS,
noBapeHHas coJib (TBEpast), caxap (TBEPABIN) .

Texnuxa 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYUMU KUAKOCTAMHE (CIUPT, OEH3UH, KEPOCHH) BOIM3H HE TOJDKHO OBITH OTKPBITOTO OTHSI.

Hnempykyus x epinonHenuro:

1.B crakaH moMecTUTE TOBApEHHYIO COJb W ONYCTHTEC B CTaKaH JAaTYMK DJICKTPOMPOBOTHOCTH . [IpOBOJUT JIM CONb DJICKTPHUUSCKHH TOK?
2.AHanoruyHbIe JEUCTBUS MPOBEANTE C caxapo3oi . 3 . B crakan HaneiTe 20 M1 HCcCieayeMoro pacTBopa.

4.0mycTuTe B HEr0 JaTYUK 3JIEKTPONPOBOJHOCTH, 3aKpeIUIEHHBINA B janke mTaTuBa. Habmiogaiite 3a M3MEHEHHEM 3HAYEHHS AJIEKTPOTPOBOJAHOCTH.
Korna nokazanus natdyuka nepecTaHyT U3MEHSTHCS, 3alUIINTE €ro 3HaYeHHe B TaOIuIy .

5.00parute BHMMaHue! JlaTdymk TOCIE KaXIOTO OMbBITAa TIIATEIHHO IMPOMBIBACTCS BOJOW. 6.3aTeéM JaT4YMK OMMYCTUTE B CIEAYIONIUN PacTBOp .

AHaJIOTUYHbBIC ICHCTBUA MPOJIETATe CO BCEMU PACTBOPAMM. Pe3ynbTarsl u3mMepeHuit
Ne omnbiTa | HazBanue BerecTBa, pactBopa | 3HauCHUE AIEKTPONPOBOIHOCTH, MKCM/cM DNEeKTPOIUT WK HEINEKTPOIUT
1
2

Koumponvnuvie éonpocur.

1.0O6pamaroT BHUMaHue, YTO HU JTUCTUIUIMPOBAaHHAs BOJA, HU TBEPJAs COJIb HE MPOBOJAT IEKTPUUECKOT0 TOKa. TeM He MeHee pacTBOp COJM B BOJE
HPOBOJUT HIEKTPUUECKUN TOK. DTO 3HAUYUT, YTO B PACTBOPE OTKYJA-TO MOSBISIIOTCS MOABMXHbIE 3apsiabl. [log 310 HabmoaeHe BBOAAT ONpeeseHue
IEKTPOJINTA U MEXAHU3M 3JIEKTPOJUTHUECKON AUCCOLUALUY.

2 . Beerna nu BoiHBIE pacTBOPHI BELIECTB MPOBOJAT AeKTpuueckuil Tok? He Bcerna, T.e. HEKOTOpBIE BELIECTBA HE JAIOT MOHOB IPU PACTBOPEHMU .
OTO — BelecTBa ¢ MOJIEKYIAPHON KPUCTAIUIMUECKON pemérkoil.  3.3amanus ansg noarorosku k ['MA, BIIP

A) K xopo110o pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCSTCS:

1.runpoxcun Gapus; 2.¢pocdar maruus; 3.cynsdun memu(ll); 4.xkapboHaT Kambuus.

b) Dnexrpuyeckuit TOK MPOBOINUT:

1.pacTBOp 3TUIIOBOTO CIIUPTA; 2.pacTBOP INIMILIEPUHA; 3.pacTBOP IUIIOKO3bI; 4.pacTBOP TMAPOKCUIA KAJIbIIHS.

JlaGopaTopHblii onbIT Ne 1. «BiausiHue pacTBOpPUTEIsI HA JUCCOLHALIMIO»



Teopernyeckad yactb. Bo MHOTHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIKT B 3HAYUTEIBLHON Mepe KOBAJICHTHBIN Xapakrep . MamonosuspHsie
pactBoputTend (CHIUPT WM aleTOH) COJIbBAaTHPYIOT MOJICKYIbl IedukoM. [lpu 100aBieHWMHM BOJBI OHAa COJNILBATUPYET MOHBI, BBI3BIBAsS
NIEKTPOJINTUUECKYIO Jucconuanuio . L{BeT pacTBopa npu 3ToM U3MEHSETCS], a JIEKTPOIPOBOIHOCTh PE3KO BO3PACTAET .

[IpakTudeckas yactb. Llenp paboTbl: chopMupoBaTh MPEIACTABICHUE O POJIX PACTBOPUTENS B AIEKTPOIUTHUECKON AUCCOLUALHH.

Ilepeuens damuukos yugposoti rabopamopuu’. TATINK HIEKTPOIPOBOJTHOCTH .

Hononrnumenvroe 0bopydosanue: Ba BBICOKMX XUMUYeckux crakana (50 mir); CTeKIIsIHHAS ManoykKa.

Mamepuanwr u peaxmuewi: CuCl2 6e3BoHbIN (MMeeT KOpHUHEBBIH 1BeT . [ToyrydatoT, HarpeBasi KPUCTAUIOTHPAT B YAIIKE IS BHIITAPUBAHUS . XPAHAT
B IUIOTHO 3aKPBITOM COCY/I€); AallETOH WU CIUPT .

Texnuxa 6esonacnocmu. 1 . CnupT M aneTroH — roproyue BeuiectBa. He mcrnonb3oBath OTKphITOE IutaMs. CrenuanbHble Mepbl O€30MacHOCTH MPH
paboTte ¢ roprounMu KuakocTsiMu. M30erath nmonasanus coyieid MeAM Ha KOXKY U OJEKIY, TaK KaK OHU SIZIOBUTHI.

2 . Ilpu nomaganuy CMBITh XOJIOIHOW BOJIOH O€3 MbLa.

Hnempykyus K 6blnONHEHUIO:

1.B xumuueckuit crakan HacsimbTe ~0,5 T 6e3BoaHOTO Xmopuaa meau (1) CuCl2 u naneiite ~25 mut ciupra WiIu aneToHa .

2.PacTBOpHTE BEIECTBO, NMEPEMENINBAS COJAEPKUMOE CTaKaHa CTEKISHHOM MaJOYKoW. Eciim pacTBOpPHUTH COJIb MOJHOCTBIO HE YHAETCSA, aKKypaTHO
CJIEWUTE MONTYYEHHBIM PACTBOP B APYroil CTAKaH.

3.Ilorpy3ute B pacTBOp LIYyI AATYUKA IEKTPONPOBOJIHOCTH U U3MEPHTE AIEKTPONPOBOTHOCTD .

4.00paruTe BHUMaHKE HA IBET pacTBopa. [Ipueiire k pactBopy 25 mut Bojibl. [lepeMentaiite, oOpaTuTe BHUMaHUE HA U3MEHEHNE OKPACKH.

5.M3MepbTe 3IIEKTPONPOBOAHOCTD MOJYYEHHOTO pacTBOpA .

Pe3yabrarsl n3MepeHnii/Ha0I0ACHNUI

BemecTtBo DJIEKTPOTIPOBOIHOCTD B CITUPTE (AI[ETOHE) DNEKTPONPOBOIHOCTH MOCIE 100aBIECHUS BOJIbI

Xopua meau (1)
Bwi600vi: OTpasuTh BIMSHUE PACTBOPUTEINS Ha 3JIEKTPOIIPOBOJIHOCTH COJIH.

Koumponvnuie sonpocei: 1.0 4éM CBUIETEIBCTBYET POCT 3IEKTPOIPOBOIHOCTH COJIM NPH 100aBicHnr BoabI? 2 . [ToueMy H3MeHsIeTCst IBET pacTBopa?
3 . Kak BiusieT npupo/ia pacTBOPUTEIIS Ha 3JIEKTPOJUTHUECCKYIO TUCCOIUAIINIO?

JlabopaTopHbiii onbIT Ne 2. «CuiibHBbIE H clIa0ble JIeKTPOJIUThI»

Teopernyeckas yacTb. DIEKTPOJIMTAMH HA3bIBAKOTCS BELIECTBA, PACMANAIOIIMECS HA MOHBI BCIEACTBHE SJIEKTPOJIUTUYECKOM

aucconyanuy. PacTBOpBI 3JEKTPOJIUTOB SBISIIOTCS MPOBOAHMKAMHU BTOPOTO pPOJa, TaK KakK MPOBOJAT ANEKTPUYECKH TOK 3a cuéT uoHoB. [lo
CHOCOOHOCTH K 3JEKTPOIUTUYECKON AUCCOIUAIIMU dIIEKTPOIUTHl YCIOBHO Pa3JeNsIiOT Ha CUIbHBbIE U cladble. CHIbHBIC DIEKTPOIUTHI MPAKTUYECKH
MOJTHOCTHIO TUCCOLIMUPOBAHBI HA MOHBI B pa30aBICHHBIX pacTBopax . K HUM OTHOCSTCS MHOTHE HEOPTaHMUECKHE COJIM, HEKOTOPhIE KUCIOTHI M MIETOUH
. CnaOble 37€eKTpo- JIUTHI JUIIb YACTHYHO AWCCOIMUPOBAHBI HA MOHBI, KOTOPbIE HAXOASTCA B JUHAMHYECKOM PABHOBECHUH C HEAMCCOLMUPOBAHHBIMU
Mosekynamu . K ciaGpiM 3JIeKTpoIuTaM OTHOCSATCSI MHOTHE OPTaHUYEeCKHe KHUCIOTHl U OCHOBAHHUS .

[IpakTuueckas 4actb. [Jens pabomul. ONPENENHTh, SIBISIIOTCS JH BBIIAHHBIC BEUIECTBA CHIBHBIMH WU CHAOBIMHU SJEKTPOJHUTAMU HAa OCHOBAHHUU
U3MEPEHUs 3JIEKTPONPOBOTHOCTH UX PACTBOPOB .

Ilepeuens damuuxos yugposoti rabopamopuu’. TaTINK HIEKTPOIPOBOIHOCTH .

JlononanumenvHoe 060pyoosanue. TpUu XUMHUECKUX cTakaHa (25—50 Mi1), mpoMBbIBallKa ¢ IUCTHIUTHPOBAHHON BOJOH .

Mamepuanwt u peakmuswi: 10 Y%-Hble pacTBOPBI COJITHOM, a30THOM U YKCYCHOM KHCIIOT (JKenaTeabHO B KanenbHUIaxX); GuibTpoBaibHas Oymara .




TOUKA \'pocm
Texnuxa 6ezonacnocmu: CobmrogaiiTe Mepbl O€30MACHOCTH MPHU padOTE C KUCIOTAMU U IEII0YaMHU. \

Huecmpykyus K 6binoiHeHuro.

1.B Tpu crakana Haneite no 25—50 M AUCTUIUTUPOBAHHOM BOJIBL.
2.B nepBsiii crakan 100aBbTe | Karumo yKCYCHOW KUCIIOTHI, BO BTOPOH — COJISTHOH, B TPETHI — a30THOH.

3.M3MepbTe 3IEeKTPONPOBOIHOCTD KAXKIOTO PACTBOPA, BBITUPAs IIYI (PUIBTPOBATHLHON OyMaroi mocie KaxJ10ro H3MEpeHus .
PesynpTaTel n3MepeHuii

No ipoObI  [3HAaUEHHE HIEKTPONPOBOJHOCTH, MKCM/cM  |Ha3BaHue BBIAHHOTO BelleCTBA

1
2
3

Buvisoowi: OTpazute npuHaIIeKHOCTh BEIIECTB K CUIIBHBIM U CJIA0bIM 3J1eKTpoauTaM. KoHTposibHBIE BONPOCHI:
1.IToueMy pacTBOp COJIIHOW KHCIIOTHI JIydlI€ MPOBOJUT MIEKTPUUECKHM TOK MO CPAaBHEHHUIO C PACTBOPOM YKCYCHOM KHCIOTBHI?
2.K xakuM 3JIEKTpOJIATaM OTHOCHTCS PACTBOP a30THOM KUCIOTHI? 3 . 3amanue s noarotoBku k [ A, BITP

@DopMyIbl TOJIBKO CIIA0BIX 3JEKTPOIUTOB MPEICTABICHBI B PSIY:
1.Ca(OH)z, H2S, H2SOs  2.H2CO3, NH3-H20, H2S  3.KOH, KNOs, HCI  4.ZnSO4, MgClz2, HBr

JdeMoHcTpanuoHHbIH oNbIT Ne 2. «M3ydyeHue BIUSIHUS PA3JIHYHBIX (PAKTOPOB HA CKOPOCTh PeaKkIuu»

Teopernyeckas dactb. CymeCTBYIOT pa3Hble MOAUGUKAIIMU MPpUOOpa s M3YydeHUs XHUMHUYECKUX peakinui. B ogHONW KOHCTPYKIIMH pOJb peakTopa
BBITIOJIHSAET OOBIUHAS MPOOUPKA, B IPyroi, Oojiee COBpeMEeHHOU, — cocya JlanmopTa.

OpnHako TEXHHMKA JEMOHCTPALMK 3KCIEPUMEHTA OCTAETCS OJMHAKOBOW. MEHsETCs JMIIb MOPSAOK CMENIMBAaHUS pearupyromux pemects. CHayana B
IPOOHPKY-PEAKTOP 3aJIMBACTCS PACTBOP KUCIIOTHI, @ B HETO MIOMENIAETCsl TBEPI0€ BEIIECTBO (IIMHK, MPaMop).

[IpakTuueckas yactb. Llenp paboThl: H3YUUTh BAUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOH PeaKInu.

Ilepeuenv damuukos yugposoi rabopamopuu’. JATIUK TEMIIEPATYPbl ITATUHOBDIH.

Jlononnumenvroe o6opyodosanue. TpUOOP Ui U3YYEHUS CKOPOCTH XMMHUYECKUX pEaKUUi; AJeKTpuuecKas IUINTKA; CTakaH XuMuueckuit Ha 250 mu,
ITATeNb; KPUCTAIUTU3ATOP A/l MPOMbBIBaHMs cocynoB JlanmonbTa; npodupku I[1X-21 (3 T .) .

Mamepuanvt u peaxmueoi: consnas kuciaora (4%-upiit); consaas kuciaota (10%-Hplit); KyCOYKH MpaMopa; MOPOIIOK MpaMopa; yKcycHas kuciorta (6%-
HBIN); OUHK; epokcu Bogopoaa (3%-ublii); muokcua mapranma (1V) .

Texnuxa 6e3onacnocmu: Co0nronath nmpaBuiia padoThl ¢ KUCIOTaMU U HarpeBaTeIbHBIMU AIIEKTPUUECKUMHE MPHO0- paMH .

Hnempykyus K blNOIHEHUIO:

Onvim 1.BnvisiHue NpUPOJIbI pearupyoNIfX BEMECTB Ha CKOPOCTh XUMUYECKOM PEaKIINH

B oaxo xoneno cocyna Jlanmonbra Haneiite 3 Ma 1 M pactBop ykcycHo#t kuciothl ([@6%-HbIit pacTBOp), B APYroe KOJEHO MOMECTHTE 2—3 TpaHyJIbl
uuHKa. Bo BTopoit cocya Jlan- nonbra Haneiire 3 Mt 1 M consiHoit kucnotsl (14%-Hblit), B qpyroe kojeHo — 2—3 rpanynsl uuHKa . [Ipucoeannute
cocyabl Jlang0mBTa K MAHOMETPHUYECKUM TpyOKaMm.

O6pamume sHuManue! O,I[HOBpeMeHHO HepeHCﬁTC KHCIIOTBI B COCydax JlangonpTa K TpaHyjlaM [HUHKA. CpaBHI/ITe YPOBHHU KHUIAKOCTU B
MaHOMCTPUUICCKHUX pr61<ax. Yyaniuecs AeaarT BEIBOI O pa3H0171 CKOPOCTU XUMHUYCCKUX peaKuHﬁ .



Onbim 2. BnusiHue KOHLIEHTPAIMK PearupyrolnX BeIecTB Ha CKOPOCTh XUMUYECKOH peakiuu
B oxHO xoneHo cocyna Jlanmonbra Hanelte 3 mut 4%-HOW COJISTHOM KHCIIOTHI, B PYroe KOJIEHO oMecTuTe 2—3 rpaHylbl HUHKA . Bo BTOpo# cocyn
Jlangonbra Hanmedte 3 mu 10%-HOW CONSHOW KHCIOTHI, B Jpyroe KojieHo — 2—3 rpaHynbl nuHKa. [Ipucoenunute cocynsl JlanmonsTa K
MaHOMETPHUUECKUM TPYOKaM.

Oobpature BHuMaHue! OJHOBpEMEHHO IiepeneiTe KHUCIOThl B cocygax Jlanmosbra K TpaHynam LuHKAa. CpaBHUTE YPOBHH JKUIKOCTH B
MaHOMETPUUECKUX TPYyOKax. VYyauuecs nenatoT BbIBOJ O pa3HOW CKOPOCTH XUMUUECKUX PEAKIIUH.

Onvim 3. BnusiHue TeMnepaTypsl pearupyoinX BemecTB Ha CKOPOCTh XUMHYECKOW PEaKIHH

B omHO koneHo cocyma Jlanmonbra Hanete 3 mu 10 % cosisHOW KHCIOTHI, B JPYroe KOJICHO NMOMeCTUTe 2—3 IpaHylbl IIUHKA . Bo BTOpO# cocya
Jlanponera Hameiite 3 mu 10%-HO# comsi- HOM KHCIOTHI, Harperoil Ha BojsHoW Oane no0 50 °C, B apyroe KoneHo — 2—3 TpaHylIbl NWHKA.
[Ipucoenunure cocynsl JIan101bTa K MAHOMETPUUYECKUM TPYOKaM.

Oobpature BHuMaHue! OJHOBpEMEHHO INiepeneiTe KHUCIOThl B cocydax JlanmonbTa K rpaHynam nuHKA. CpaBHUTE YPOBHU JKMJIKOCTH B
MaHOMETPHUECKHUX TPYyOKax. VYuyamuecs nenaioT BBIBOJ O Pa3HOW CKOPOCTH XUMHUYECKUX pPEeaKLui .

Onvim Ne 4. Bnusinue NOBEpXHOCTH COIPUKOCHOBEHHS pearpyoUInX BEIECTB HA CKOPOCTh XUMUYECKOH peakinu

B oxno koneno cocyna Jlanmonbra HanedTe 3 Mt 4%-HO# CONSTHON KHUCIIOTHI, B IPYroe KOJeHO moMecTute 1 r MpaMopa, B3ITOTO B BHAE Kycouka. Bo
BTOpO#i cocyn Jlanmonbra Haelte 3 Mt 4%-HOW COJITHOM KUCIIOTHI, B pyroe KojieHo — 1 r nmopomka Mpamopa. [lpucoeaunaute cocyns! JlanmonsTa K
MaHOMETPUUECKUM TPyOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIepeNieTe KUCIOTHI B cocymax Jlamgombta K Mpamopy nuHKA. CpaBHUTE YPOBHU JKUAKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1enaT BbIBOJ O pa3HON CKOPOCTH XMMUYECKUX PEaKIHi.

Onwvim 5. BousiHre KaTanu3aTopa Ha CKOPOCTh XUMHUYECKON PEaKIIu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momectute 2 1eMOHCTpaAIMOHHBIE TTpoOupku ¢ 2 M1 3% -HOTO pacTBOpa MEepoKCUIa Boaopoaa. BeimepkuBaioT
npoOUpKH B BOJE OKOJO 2 MuH. M3Biekute npoOUpKU U3 BOASHOW OaHM M NMPOJEMOHCTPHUPYITE ydallMMCs pe3ylbTaT — Ha CTEHKaX NpOOMpKH
MOSIBIJINCH My3BIPbKH Ta3a KHUCIOpPoJa. B oxHy M3 mpoOMpok BHecuTe Ha KOHYMKe mmarens aumokcun mapranna (V) . HaOmioparor sHepruvHOe
BbIJIENIEHUE KHCIOPO/a.

Konmponvnvie eonpoceir: 1.0T kakux (aKTOpPOB 3aBUCUT CKOPOCTh XHUMHMUecKod peakuuu? 2.Ilouemy pasnokeHue mNepokcuia BOAOPOAa B
npHUCyTCTBUH Auokcuaa Mapranna (1V) cHavana uaér oueHb ObICTPO, a 3aTeM 3aMeuIsieTcs?

3.3ananus s pa3BuTHs QYHKIHOHATIBHONW IPAMOTHOCTH:

B Tpu onuHakoBble MPOOUPKU YYEHUKH HAJIWIX IO 5 MJI pacTBOpa COJITHONW KHUCJIOTHI OJJMHAKOBOW KOHIEHTpaluuu. B mepByro nmpoOupKy mosioxuin
CTPYXKKH JKe€jle3a, BO BTOPYIO — CTPYKKH IIMHKA, B TPETbI0 — CTPY)KKM HEU3BECTHOI'O CBETJIOIO SIPKO OJecTsIiero
Metamna. Hauboslee MHTEHCHBHO BBIIECIEHHME Ta3a HaONIOJAIM B TPEThell MPOOMPKE ¢ HEM3BECTHBIM MeTamioMm. BoC
BTOpOi NMpOOHpKE C IIMHKOM HMHTEHCHUBHOCThH BBIAEJICHHUS Taza Oblla MEHbIE, YeM B TpeTheil. B mepBoil mpobupke c
’KeJe30M HHTEHCUBHOCTb BbII€TICHUS Tra3a Obljla HAUMEHbIIEH. B
a)lleficTBue Kakoro (hakTopa, BIHUSIOIIEIO Ha CKOPOCTh peakiuu, HaOmroanu ydammuecs? 0) Kakoit meramn mor
HaXOJUThCS B TpeTbel nmpoOupke? 3anuinTe Ha3BaHUe MeTaslIa.

4. Ha rpaduke npejacTaBlieHa 3aBUCUMOCTb KOHIIEHTPAIMM HCXOJHBIX BEIIECTB W INMPOIYKTOB PEAKIHUU OT BPEMEHU
NPOTEKAHUS PEAKIINHU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIIEHTPAIIMM HMCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIMHM OT BPEMEHH MPOTEKAHHS A
peakuun

A

Onpe;[enI/ITe, Kakasl KpuBas OIMACBIBACT U3MCHCHNEC KOHICHTPAIUN UCXOJHBIX BCIICCTB, a KaKas — IMIPOAYKTOB pCAKIHU .

S
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