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[TosicHuTenpHas 3anucka
Pabouas nporpamma 1no XMMHH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBlICHA HA
OCHOBE ITOJIO’KEHHH 1 TpeOOBaHU K pe3yJIbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHON
IIPOrpaMMBl, Mpe/icTaBiIeHHbIX B DeepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHapTe
OCHOBHOT'O 00111ero 00pa3oBaHus, YTBEPKACHHOTO MPpUKa3oM MuHUCTEpCTBa 00pa30BaHuUs U
Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoit mporpaMmmbl BociuTanusi, OCHOBHOM
obpa3zoBarenbHO# mporpammbl MBOY Crexenckoii CIII ocHoBHOTO 00111€TO 00pa30BaHws,
puUMepHOM paboueii mporpammel MHCTHTYTA cTpaTerun pa3BuTHsl o0pazoBanus Poccuiickoit
Axanemuu oOpazoBanust M, 2021

B COOTBETCTBHUH C
- [Tonoxxenunem o pabouyeit mporpamme yueOHoro npeamera, kypca MbOY Crexenckoit CILI

U OPUEHTHPOBAHHOM Ha peaju3alliio B LIEHTpe 00pa30BaHMsl €CTECTBEHHOHAYYHOMN
HanpasiieHHOcTH «Touka pocta», coznanHoro Ha 6aze MBOY «Crexenckas CLL » ¢ nensto
pa3BUTHS y 00YUaIOIIUXCS €CTECTBEHHOHAYYHOU, MaTeMaTH4ecKoi, HH(OpMaIIMOHHON
IpaMOTHOCTH, (POPMUPOBAHHS KPUTHUECKOTO U KPEATHBHOTO MBIIIIJICHUS, COBEPIICHCTBOBAHHMS
HaBBIKOB €CTECTBEHHOHAYYHOM HalpaBIEHHOCTH, a TAKXKE JJIs IPAKTHUECKOW 0TpabOTKH
y4eOHOro Marepuasa 1mo yueOHbIM npeameram «Pusukay,«Xumusi», «buonorus,
«TexHonorus.

Ha 6aze nearpa «Touka pocTta» obecrieunBaeTcsi peaqu3aus 00pa3oBaTeIbHBIX IPOTPaMM
€CTECTBEHHOHAYYHOU HANpaBICHHOCTH, pa3pab0TaHHBIX B COOTBETCTBHUHU C TPEOOBAHUSIMHU
3aKOHOJIATENBLCTBA B chepe 00pa3oBaHMs U C YIETOM peKoMeHaamuii denepaabHoro oneparopa
ydeOHoro npenmera «Xumus». O0pa3oBaTenbHas IporpaMma I03BOJISIET HHTETPHPOBATh
peau3yeMble 371eCh TOAX0/IbI, CTPYKTYPY M COJepKaHUE MIPU OpPraHu3alluy 00y4YeHHs XUMUH B
8—9 kIaccax, BBICTPOGHHOM Ha 0a3e Jr000ro U3 JOCTYIHBIX Y4eOHO-METOAMYECKUX
koMmriuiekcoB (YMK). Ucnons3oBanue 000pynoBaHus IEHTpa

«Touka pocCTa» NO3BOJIACT CO34aTh YCIIOBHA:
e JUId paCHIMpPCHUA COACPKAHNA INKOJIBbHOI'0O XUMHUYECKOI'O 06pa3OBaHI/I5{;

e  JUUISI TIOBBINICHHUS MTO3HABATEILHON aKTUBHOCTH O0YUaIOIUXCS B €CTECTBEHHOHAYYHON
obnacru;

e JUIS Pa3BUTHUS JIMYHOCTH peOCHKa B Ipoliecce 00yUeHHs XMMUH, €r0 CIIOCOOHOCTEH,
(dbopMHUPOBaHUS U YIOBIETBOPEHUS COIIMAIHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1A pa6OTBI C O)IapéHHBIMI/I IOKOJIbHUKaMHU, OpraHru3alun uX pasBUTUA B Pa3JIMYHBIX o0nacTsx
06pa3OBaTCHBHOﬁ, TBOp‘-IGCKOﬁ ACATCIIBHOCTH.

[Tpumenss nudpoBbie 1a00paTOPUN HA YPOKAX XUMHH, YIAIIUECS CMOTYT BBITTOJTHUTH
MHO>KECTBO JTAOOPATOPHBIX PAOOT M IKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOM IIKOJITBI.
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KpaTkoe onucanue moaxo10B K CTPYKTYPUPOBAHUIO MaTepralioB B oOpa3oBarenbHOMA
nporpamme (OIT) mpencTaBieHbl CleAyOMne pa3aesbl:
1. Metoapl U3ydeHUs BEIIECTB U XUMHUECKUX SIBICHUIN. JKCIEPUMEHTAIbHBIE OCHOBBI
XUMUH.

HepBOHa‘laJ'IBHBIe XUMHUYCCKUC ITOHATHA.

PacTtBopsbI.

Teopus 371€KTPOIUTUYECKON JUCCOLMALIIH.
XUMHUYECKUE PEAKIUU.
7.  XUMHYeCKHUEe 3JIEMEHTHI (CBOMCTBA METAIIIOB, HEMETAIIJIOB U UX COSJAMHEHUN).

2
3
4. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUM.
5
6

B 0CHOBY BBIJIEIIEHHS] TAKUX PA3/EI0B 3aJI0KEH XMMUUECKUN SKCIIEPUMEHT, TPaJULIMOHHAS
cucreMa u3y4eHus: XuMuu. OCHOBHOM (popMoii yueOHO NesITEeTbHOCTH SBISIETCS XUMUYECKUN
9KCHEPUMEHT, IPOBOJUMBIH B BUJIe 1a00pAaTOPHBIX, IPAKTUUYECKUX PadOT U IEMOHCTPALHA.
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT IIPOBOJUTCS B TOM CJIy4ae, €CJIM OH ONACEH JJIs BBIITOJIHEHUS
y4aIIUMUCS UM UMEIOLIUHCS TpUOOp NPeCTaBIeH B €IMHCTBEHHOM 3K3eMILIsIpE.

I[.]Iﬂ H3YyUYCHHUSA INIPpEaAMETA «XHMHS» HA ITalle OCHOBHOI'Q oﬁmero 06p330BaHI/Iﬂ OTBOAUTCH

136 uacoB: 8 kinacc - 68 yacos; 9 kimacc —68 yaco. /lanHas oOpa3oBaTenbHas MpoOrpamMma
o0ecrieunBaeT yCBOCHHE yYalMMUCS BaKHEHIINX XUMHYECKUX 3aKOHOB, TCOPUN M IOHSATHH;
dbopMHpyeT MpeICTaBICHUE O POJIN XUMHH B OKPYXKAIOIEM MUPE U )KU3HU yesoBeka. [Ipu atom
OCHOBHOE BHHUMaHHE Y/CISIETCS CYITHOCTH XUMHUYECKHX PEaKLIUi U METOJaM MX
OCYIIECTBIICHHUS.

OnHUM U3 OCHOBHBIX NPUHIUIIOB TOCTPOECHMSI TPOIPAMMBI SIBJIIETCS IPUHLIMIL JOCTYITHOCTH .
DKCepUMEHTAIbHBIE TaHHBIE, TOJyYEHHBIE YYAIIUMUCS MPU BBIMOJIHEHUN KOJIMUYECTBEHHBIX
OIIBITOB, MTO3BOJISIFOT YYAIIMMCS CAMOCTOSITENILHO JIENATh BBIBOJIBI, BBISBIIATH 3aKOHOMEPHOCTH.
[Tonxo/1bl, 3a7105KEHHBIE B COJIEpPKaHUE IPOrpaMMBbl Kypca, CO3at0T HEOOX0AUMBIE YCIOBUS IS
CHCTEMHOI'0 YCBOCHHMS y4YaIllUMUCS OCHOB HayKH, JIJIsl 00ecrieueHus pa3BUBAIOLIETO U
BOCIIHMTBHIBAIOLLETO BO3ACHCTBHS 00YUEHUsI Ha TMYHOCTD y4allerocs.

®opmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CHUCTEMbI YOSKI€HUH IIKOJIbHUKA,
LEHTPAJIIbHBIM SIPOM €70 HAy4YHOTO MUPOBO33PEHHUS.

Ornucanune MatepralbHO-TEXHIUUECKOH 0a3bl ieHTpa «Touka pocTan,
HCII0JIL3YyEeMOr0 ISl peajin3aiuno0pa3oBaTe/IbHbIX IPOrPaMM B paMKaXx NpenojiaBaHus X
UMHUHU

Hugposaa (komnwvromepnasn) nadopamopusn (IIJI), nporpaMMHO-annapaTHbIi KOMILIEKC,
JATYUKOBAs CUCTEMA — KOMILIEKT y4eOHOro 000py/10BaHus, BKIIOYAOIINA H3MEPUTEIbHbIN
010K, HTEp(EHc KOTOPOTro MO3BOJISIET 00ECIEeYNBATh CBS3b C MEPCOHATBLHBIM KOMIBIOTEPOM, U
Ha0Op JATYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3TUYHBIX (DU3UIECKUX BEITHMUMH.

Jamyuk memnepamypol n1amuno6vlil — NIPOCTON Y HAIEKHBINA JaTYUK, IPETHAZHAUCH IS
M3MEpEHUs TEMIIepaTyphl B BOJHBIX PacTBOpax M B Ta30BbIX cpenax. MiMeer pa3nuyHbIi
nuana3oH usmepenuit ot —40 no +180 °C. TexHn4yeckne XapakTEpUCTUKU JaTUMKa yKa3aHbl B
MHCTPYKLUU 110 3KCIUTyaTaluu. Jamuuxk memnepamypol mepmonapHlii NpeaHa3HaueH JUis
u3Mepenus remmepatyp 10 900 oC. Mcnonb3yeTcst pH BHIOJIHEHUH padoT, CBSI3aHHBIX C
U3MEPEHUEM TEMIEepaTyp IIAMEHH, IUIABJICHHSI U Pa3JI0KEHHS BEIIECTB.



Hamuuk onmuueckou naomuocmu (Koaopumemp) — IpeIHa3HAYCH [UIs U3MEPEHUs
ONTUYECKOH MJIOTHOCTH OKPALIEHHBIX PacTBOPOB. Mcnonb3yeTcs npu n3ydeHuH TeM
«PactBOpB», «CKOPOCTH XMMUUECKUX PEAKLIUI», ONPEIEICHUN KOHIEHTPALlMU OKPalIEeHHbBIX
MOHOB.

Jlamyux pH nipeHa3zHavyeH Ui U3MEepeHus: BOAOPOoAHOro rnmokasarens (pH) BogHBIX pacTBOPOB
B PA3JIMYHBIX UCCIIECAOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPeIbl.

Jlamyuk r1eKkmponposoonocmu peIHa3HaYeH JUTsl U3MEPEHUs yeIbHON
AJIEKTPONPOBOAHOCTH KUAKOCTEHN, B TOM YKCJIE U BOJIHBIX PACTBOPOB BellecTB. [Ipumensiercs
IPU U3YYCHUH TEOPUH JIEKTPOIUTHUECKON AUCCOIUAINH, XapaKTEPUCTHK BOJIHBIX PACTBOPOB

Jlamuuk x10puo-uoHn06 VCrionb3yeTcs sl KOIMYECTBEHHOTO ONPEACIICHHS COJIEPKAHHUS HOHOB
XJIOpa B BOAHBIX pacTBOpax, MOYBe, MPOAYKTax nmutanus. K qaTuuky moakirovaercs
noHocenekTuBHbIN AtekTpo (MCD) (pabounii 31meKTpo), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIISHTPAIIUH OIPEICIEMOro HOHA, B JAHHOM CJIy4ae OT KOHIIeHTparuu aHuoHoB CI'.
[Morenmman MCH onpenenstoT OTHOCUTEIBHO 3JICKTPO/ia CPABHEHHS, KaK PaBUIIO,
XJIOpCepeOpsHOTO.

Jamyuk numpam-uono6 NpeIHa3HAYEH I KOJIMYECTBEHHOIO OIPEIEIICHNUsS] HUTPATOB B
Pa3IUYHBIX 00BEKTAX OKPYKAIOIIEH Cpeibl: BOJIC, OBOIIAX, (PPYKTAX, KOJOACHBIX H3/ICTUSIX U
T.n.

Mukpockon yughpoeoii npeaHa3HAYCH U1 U3Y4eHUS (POPMBI KPUCTAIIIOB U HAOIIOICHUS 32
POCTOM KPHUCTAJLIOB.

Annapam 011 nposedenus xumuyeckux peaxyuil (AIIXP) npennazHadyeH JJisl MOTY4YeHUS U
JIEMOHCTPAIIMHN CBOMCTB TOKCUYHBIX MTAPOB M ra30B . DTH BEIIECTBA MOJYyYalOTCs B KOJI0Oe-
peaxkTope, U MpH HarpeBaHuu (WK 0e3 HarpeBaHus ) ra3000pa3HbIe BEIIECTBA MIPOXOIAT Yepe3
MOTJIOTUTENIbHBIE EMKOCTH (HACAJKU) C PACTBOPAMHU PEArCHTOB, BCTYIAIOT C HUMH B PEAKITHIO.
M30BITOK ra3a MOTJIONIAETCS KUIKUMH U TBEPABIMHU peareHTaMu, a Takyke aKTUBHUPOBAHHBIM
yraém. Amnmnapar yaiie BCero HCHOJb3YIOT AJIsl OJyYeHUs U IEMOHCTPAIlMU CBOWCTB XJIOpa,
cepoBonopoza. Ilpubop ons demoncmpayuu 3a6UcCUMOCMU CKOPOCMU XUMUYECKUX PEAKUUIL O
m pa3nudHeIX YaKmopoe VCIob3yIOT IPU U3YYEHUH TEMBI

«CKOpOCTh XUMUYECKON peakuu» U TermioBoro 3ddexra xumuueckux peakuuil. [Ipudop naér
BO3MO>KHOCTb 3KCIIEPUMEHTAJIBHO MCCIIEA0BATh BIMSHUE HA CKOPOCTh XUMUYECKUX PEAKIIUI
CIIenyIoMUX (GaKTOPOB: IPUPO/IbI pEarupyIONIUX BEIIECTB, KOHIIEHTPAI[MN pearupyromux
BEIIIECTB, IJIOIIA N TPAHULIBI pazjiena a3 B reTepOreHHbIX cucTeMax (ITOBEpXHOCTH
CONPUKOCHOBEHMSI MEXKIY pEearupyroIMMH BEIIECTBAMH ), TEMIIEPATYPbI, KaTaln3aTropa,
WHTHOUTOpA.

Ilunemka-0o3amop — NpUCTIOCOOJICHNE, UCTTOIH3YEMOE B JTAOOPATOPHUH IS OTMEPUBAHUS
onpeAenéHHOro 00bEéMa KHUAKOCTH. [IMIMeTKH BBITyCKAIOTCS IEPEMEHHOTO M MIOCTOSTHHOTO
00béMa. B KOMIUIEKTHI 000pYIOBAHUS TSI METUIIMHCKUX KJIACCOB BXOJAT YIOOHBIC TTUTICTKH -
J03aTOPBI OJTHOKAHATBHBIE, TO3BOJISIOIINE HACTPOUTH HEOOXOAUMBIN 00BEM OTOUpaeMon
AKUJKOCTH B TPEX PA3IUYHBIX IAANA30HAX.

bana komounuposannaa npegHazHavueHa JJis1 HarpeBa CTEKISTHHBIX U (paphopoBBIX COCYIOB,
Korja TpedyeTcsi co3/jaTh BOKPYT HarpeBaeMoro cocyzia paBHOMEpHOE TeMIIepaTypHoe MoJe,
n30exaTh UCIOJIb30BAHUS OTKPHITOTO MJIAMEHH U PACKAIEHHOM 3JIEKTPUUYECKOMN CIIUpaIH.
Kopmyc komOuHupoBaHHOH OaHM cAenaH u3 amoMuHus. KuaKocTHast 4acTb KOMOMHUPOBAHHOM
0aHU 3aKpBIBACTCS KOJIbLIAMU Pa3IMYHOIO AUAMETpa.

Ilpuébop ona nonyuenus 2a3z06 ViCiONb3yeTCs IS MOIYICHUs HEOOIBIIUX KOINYESCTB ra3oB:
BOJIOPOJ1a, KKCIOpoa (M3 TIEpOKCH A BOJAOPOA), YTICKUCIOTO Ta3a.



Pabouas nporpamma no xumuu uist 8—9 kiiaccos
¢ HCIOJIb30BaHUEM 000pynoBaHus HeHTpa «Touka pocra»

Ha 6a3e nenrpa «Touka pocta» obecrieunBaeTcs peai3anus 00pa3oBaTeIbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOH U TEXHOJIOTHUYESCKOI HAPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH
¢ TpeOOBaHUSIMH 3aKOHOAATEILCTBA B cpepe 0Opa3oBaHUs U ¢ YUETOM PEKOMEHIAIINN
deepanbHOTo oneparopa yudeOHoro npeamera « XuMus».

OO0pa3oBarenbHas IpOrpaMMa IMO3BOJISIET HHTETPUPOBATh PEaTU3yeMbIe TIOIXO/bI, CTPYKTYPY H
CoJIepKaHue TIPU OpraHU3aIul 00y4YeHHSI XUMUHU B 8—9 Ki1accax, BBICTPOSHHOM Ha 0a3ze
J000T0 U3 IOCTYIHBIX Y4eOHO-METOANYeCKUX KomIuiekcoB (YMK).

Hcnonb3oBanue ob6opynoBanus «Touka pocta» npu peanuzanuu qannoit OIl mo3Bosser co3aath
YCIIOBUSL:

-JUI PACLIMPEHMSI COJIEPKaHMsI LIKOJIBHOIO0 XUMUUECKOro 00pa3oBaHus;
-JIJ1s1 TIOBBIIIEHNUS [T03HABATEJIbHON aKTUBHOCTH O0yYalOUIXCs B €CTECTBEHHOHAYYHOM 001acTu;

-JI7IS1 pa3BUTHSL IMYHOCTH peOEHKA B Mporiecce 00ydeHUsT XUMHH, €r0 CIIOCOOHOCTEH,
(dbopMUPOBAHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

- AJIL pa6OTBI C OI[apéHHBIMI/I IIKOJIbHUKaMH, OpraHru3allui X Pa3sBUTUA B PA3JIMIHBIX o0JacTsx
O6paSOBaTeHBHOI>'I, TBOpquKOﬁ ACATCIIBHOCTH.

HOpMI)I OILICHOK 3a BC¢ BU/IbI IPOBEPOIHBIX paﬁoT

((5 » — ypOBeHB BBITIOJIHCHU A Tpe6OBaHI/II\/JI 3HAYUTCJIBbHO BBIIIIC YI[OBHCTBOPI/ITGHI)HOFO:
OTCYTCTBHE OIIMOOK, KaK MO TeKYIIeMY, TaK U 10 MPeblIyleMy yieOHOMY MaTepuaiy; He
0oJiee OHOTO HEAOUETA.

«4» — ypOoBeHb BBIIIOJHEHUS TPEOOBAHHI BhIIIE YIOBIETBOPUTENHHOIO: HATM4YKEe 2—3 OIUO0K
WM 4—6 He0UYETOB 10 TEKyLIeMy yueOHOMY MaTepuaiy; He 0osiee 2 omunOok win 4 He0YETOB
0 IPOIIEHHOMY MaTepHually; HCIOJIb30BaHNE HEpallMOHAIBHBIX TPUEMOB pelleHHs yueOHOoM
3a7a4i.

«3» — 10CTaTOYHBIM MUHUMAaJIbHBIN YPOBEHD BBIIIOJIHEHUS TPEOOBAHUM, TPEIBABISEMBIX K
KOHKpeTHOU pabote: He 6osee 4—6 omunb0k min 10 HeJOYETOB M0 TEKyIIEMY yueOHOMY
MaTepuaiy; He Oosee 3—5 omunboK wiu He OoJiee 8 HeAOYETOB MO MPONHIEHHOMY y4eOHOMY
MarepHany.

«2» — ypOBEHb BBITIOTHEHUS TPEOOBAHMI HIKE yIOBIETBOPUTEILHOTO: HATM4Yue Oomee 6
omnOok winu 10 HeTOUETOB MO TEKYyIEMy MaTepuany; 6onee 5 omuOok uiu 6oyee 8§ HeTOUETOB
10 IPOMICHHOMY MaTepuainy.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOTI'O ITIPEJIMETA «XUMHS» B OCHOBHOM IIKOJIE

W3ydeHre XMMHUH B OCHOBHOM IIKOJIE€ HAMPABJICHO Ha IOCTH)KEHUE 00y4JarOIUMUCS
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa .

JlngHOCTHBIC PE3yNIbTATHI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS MPOTPAMMBbl OCHOBHOTO O0IIIETr0 00pa30BaHUs JOCTUTAIOTCS
B X0JI¢ 00yUYEHUSI XUMUHU B €JMHCTBE YU€OHON M BOCIUTATEIBHOU JesaTeTbHOCTH Opranu3aium B
COOTBETCTBUU C TPATULHUOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMU U JTyXOBHO-



HPaBCTBCHHLIMU LICHHOCTAMU, IPUHATHIMU B O6IJ_I€CTBG paBUJIaMH U HOpMaMU MMOBCACHUS, U
CHOCOGCTBYIOT Inmponueccam CaMOIIO3HAHHWA, CAMOPA3BUTHUA U COLUAIIN3alluN 06yqa}om1/1xc;l .

JImyHOCTHBIE PE3YIBTATEI OTPAXKAKOT C(bOpMI/IpOBaHHOCTB, B TOM YHCJIC B HaCTH.

Hampuomuuecxozo seocnumanHuA

1.

LIEHHOCTHOT'O OTHOILEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
Hay4YHOMY HacCJIEJUI0, IOHUMAaHUs 3HAaYCHHS] XUMUYECKON HAyKH B JKU3HU COBPEMEHHOTO
o01ecTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOPMALIUEH O IEPEeIOBBIX
JOCTHKEHUSAX U OTKPBITHAX MUPOBOM U OTEUECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MUpa 1 OOIIECTBA;

I'pasicoanckozo eocnumanus

1.

IIPEJICTABJICHUS O COLUAIbHBIX HOPMAX M MPaBUiIaxX MEXINYHOCTHBIX OTHOLLIEHUH B
KOJUJIEKTHBE, TOTOBHOCTHU K Pa3HOOOpa3HOIl COBMECTHON JESATENIbHOCTH IIPH BBIIIOJHEHUHU
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH XUMUYECKHUX SKCIIEPUMEHTOB, CO3/JaHUN
y4€OHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOLIH B IIpoliecce
9TON y4eOHOMU AeATeIbHOCTH; TOTOBHOCTH OLICHUBAThH CBOE MOBEACHUE U MTOCTYIKH
CBOMX TOBApHILEH C O3ULUN HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM OCO3HAHUSA
IIOCJIEAACTBUM ITOCTYIIKOB;

Helmocmu HAYYHO20 NO3HAHUA

1.

MHUPOBO33PEHUYECKHX ITPEACTABICHNUN O BEIIECTBE U XUMUYECKON PEAKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABIIAIOLIUX OCHOBY
JUIsl TOHUMAaHUs! CYIIIHOCTH HaY4YHOM KapTUHbBI MUpPA; IPEICTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHS IIPUPOJBI, B3AUMOCBS34X YEI0BEKA C IPUPOJHON Cpeno, O
pOJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHBIX MOTUBOB, HAMPABJIEHHBIX HA MMOTYYE€HUE HOBBIX 3HAHUI MO0 XUMUHU,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOTIOJAEMBIX MTPOIIECCOB U SBJICHHIA;

MO3HABATEJIbHON U NH(POPMALIMOHHON KYNbTYpbI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENIbHON PabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH MH(DOPMALIMOHHBIX TEXHOJIOTUH;

MHTEepeca K 00yUeHHUI0 U TTO3HAHUIO, TI0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHuUI0, UCCIIEOBATEIbCKOM AE€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHs 00y4YEeHHs B TaibHEHIIEeM;

Dopmupoeanun Kyaomyput 300p06bs

1.

OCO3HAHUS IEHHOCTH XKM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 37I0pOBBI 00pa3 >KU3HU, OCO3HAHUS ITOCIEICTBUI U HEMPUATHS BPEIHBIX
NpUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH
co0JTI0/IeHHsI TTpaBUII 0€30MaCHOCTH NP 0OpaIleHUH ¢ XMMUYECKUMU BEIIECTBAMU B
OBITY U peaJbHOU KU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, y4eOHO -
HCCIIeIOBATEILCKOM, TBOPUECKOH M JIPYTHX BHJAX JACATCILHOCTH, HHTEpeca K
MPAKTUYIECKOMY U3YUSHHIO MPOPECCHI U TPyAa Pa3INdHOTO POja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHHI IO XMMHUH, OCO3HAHHOTO BBIOOpA
UH/IMBUIYaJIbHOW TPAeKTOPUH MPOOKEHHS 00pa30BaHus C yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;



Ixonozuueckozo eocnumanus

1. »KOJOrHYEcKH 1eIecO00Pa3HOTO OTHOIICHUS K MPUPO/IE KaK UCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CyIeCTBOBAHUS, IOHUMAHUS LIEHHOCTH 3/10pOBOI0 U 0€30I1aCHOTO
o0pa3a *KH3HH, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DPM3UYECKOMY U
IICUXUYECKOMY 370POBbIO, OCO3HAHUS LICHHOCTU COOJIIOICHUS ITPABUII 0€3011aCHOTO
MOBEJICHUS ITPU PabOTE C BEIIECTBAMH, A TAK)KE B CUTYaLUsX, YIPOXKAIOUINX 3A0POBBIO U
JKU3HH JTIOICH;

2. cnocoOHOCTH MPUMEHATDH 3HAHHSI, IOJTy4aeMble IPU U3YUYCHUH XUMUH, JUIS PELIICHUS
3a[a4, CBA3aHHbBIX C OKPYXKAIOIIEH MIPUPOAHON CPEIOM, IOBBILICHHS YPOBHS
HKOJIOTHYECKOM KYJIbTYphl, OCO3HAHUS TTI00AIEHOTO XapaKTepa SKOJIOTUIECKUX MPoOIeM
U IIyTeH UX PEIIEHUs IOCPEACTBOM METOJOB XUMUU;

3. YKOJIOTUYECKOTO MBIILIECHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B I03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHKE.

MetanpeameTHble pe3ynbTaThl

B cocraBe MeTanpeaMeTHBIX pe3yJbTaTOB BBIIACISAIOT 3HAUUMBIE 11 POPMHUPOBAHUS
MHUPOBO33PEHUS O0IeHayUYHbIE TOHATHUSA (3aKOH, TEOpUSs, IPUHLIUI, TUIIOTe3a, (PaKT, CUCTEMA,
IIPOLIECC, SKCIIEPUMEHT U Jp.), KOTOPbIE UCIIONIb3YIOTCS B €CTECTBEHHOHAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUM U3 3TUX NPeIMEeTOB (POPMHUPOBATH MIPECTABICHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, U YHUBEPCAIbHBIE YIeOHbIe NeiCTBUS (TI03HABATENbHBIC,
KOMMYHHKATHBHBIE, PETYJISTUBHBIE), KOTOpPbIE 00ecreunBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU eI TeTHHOCTH.

MeTaHpeI[MeTHHe PE3YyIbTAaTbl OCBOCHUA O6pa3OBaTeHBHOI>'I mporpaMmsal 110 XUMHUH OTPAKAKOT
OBJIaZICHUC YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU JIGﬁCTBHSIMI/I, B TOM YHCIJIC:

Bbazoevimu nozuueckumu oeticmeuamu

1. yMmeHHeM MCHOIb30BATH NPUEMBI JIOTHYECKOTO MBIIIIEHUS IIPU OCBOCHUH 3HAHUMA:
PacKpbIBaTh CMBICI XUMUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATHAMMU), UCIIOIB30BaTh MOHATHUS JUIS
00BsICHEHUS OTJENIbHBIX (PAaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIaccU(UKaUM XUMUYECKHX BEILECTB U XMMUUYECKUX peakIUii; ycTaHaBINBATh
MPUYMHHOCIIEICTBEHHBIE CBSI3U MEX]ly 00bEKTAMU U3YUEHHUSI; CTPOUTD JIOTHUECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 AaHAJOTMH); 1€1aTh BBIBOJbI U
3AKITHOYEHUS;

2. yMEHHWEM IPUMEHSTH B IMPOIIECCE MO3HAHUS CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIIH,
UCTIOJIb3yeMble B XUMHUH, IPe0Opa30BhIBaTh HIMPOKO NPUMEHIEMbIE B XMMUU MOJEIbHBIE
MpeJICTaBICHNUS] — XUMHUUYECKHUI 3HaK (CHMBOJI 3JIEMEHTA), XUuMuieckast popmysa u
ypaBHEHHE XUMUYECKOH peakIiii — P PelIeHnH Y4eOHOO3HABATENbHBIX 33/1a4; C
y4€TOM 3TUX MOJICTBHBIX NPEACTABICHAN BBISABIISITH H XapaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLIUH;

bazoevimu uccneooeamenvckumu oeiicmeuamu

1. YMCHHEM HCIIOJIB30BATh IMOCTABJICHHBIC BOITPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUSA, a
TaKXC B KQ4€CTBC OCHOBBI AJIA q)OpMI/IpOBaHI/IH THUITIOTE3BI 110 MPOBEPKE MPABUIILHOCTU
BBICKA3bIBACMBIX CY)K,Z[GHI/Iﬁ;

2. mpuoOpeTeHue OmbITa M0 JIAHUPOBAHUIO, OPTAaHU3ALUU U TPOBEACHUIO YICHUYECKIX
9KCIEPUMEHTOB: YMEHHE HAaOII0AATh 3a X0 JIOM IIPOIecca, CaMOCTOSITEIbHO



NPOTHO3UPOBATH €0 pe3yabTar, GOPMYIUPOBATH 00OOIIEHHUS 1 BHIBOBI IO PE3YJIbTaTaM
IPOBEIEHHOIO OIBITA, UCCIEJOBAHUS, COCTABIATh OTUET O NMPOJEIIaHHON paboTe;

Pabomoiui c unghopmayueit

1.

YMEHHEM BBIOMPATh, aHATU3UPOBATH U UHTEPIIPETHUPOBATH UH (DOPMAIIHIO PA3TUIHBIX
BUIOB ¥ (POPM MIPEICTABICHHUS, TIOTYIaEMYIO U3 PA3HBIX UCTOYHHUKOB (Hay4HO-
MOMYJISIPHAS JINTEPATypa XUMUIECKOTO COJIePIKaHUS, CIIPABOYHBIC TIOCOOUS, PECYPChI
WNHuTtepHeta);

YMEHUEM MIPUMEHSATH Pa3InYHbIC METOIbI U 3aIIPOCHI MPHU 10 UCKE U 0TOOpE
uH(OPMAIIMK U COOTBETCTBYIOIIHNX JAHHBIX, HEOOXOUMBIX JIJISl BBIMOJTHCHUS yUCOHBIX U
MMO3HABATENIBbHBIX 3371a4 ONPEACIEHHOIO TUIIA; TPUOOPETEHNE OTBITA B 00JIACTH
UCTIOJIb30BaHU sl HH(POPMAITMOHHOKOMMYHUKATHBHBIX TEXHOJIOTHH, OBIIAICHHC
KYJbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUYHBIX IIOMCKOBBIX CUCTEM;

YMEHHUEM HUCHOJIb30BaTh U AHAJTU3UPOBATH B IIPOLIECCE YUEOHON U UCCIIEN0BATENIBCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CEJILCKOTO X034UCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOJHON CpEebl;

YHusepcaﬂbemu KOMMYHUKAMUBHbIMU oeilicmeuamu

1.

YMEHHEM 3a/1aBaTh BOMPOCHI (B XOJ€ TUAIOTa U/UIN TUCKYCCHH) MO CYILIECTBY
o0cyxaeMoi TeMBbI, (POPMYJIMPOBATH CBOU MPEIIOKCHHSI OTHOCUTEIHBHO BHIIOTHCHHUS
MpeAJIOKEHHOM 3a1a4u;

NpUOOpPETEHNUE OIBITA PE3CHTALNY PE3YIIBTATOB BBITOJIHEHHUS XUMHYECKOTO
JKCIIEpUMEHTA (J1AOOPaTOPHOIO OIbITA, JAOOPATOPHON PabOTHI MO UCCIIEOBAHUIO
CBOWCTB BEIIECTB, yUeOHOT0 NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpCTHUKAMU MTO3HABATENbHOMN U
UCCIIEI0BATEIbCKON AEATENbHOCTH IPU PEIIEHNH BO3ZHUKAIOUINX Mpo0IeM Ha OCHOBE
yuéTa O0IIMX MHTEPECOB U COTIIACOBAHUSA MO3ULIUH (00CYXK1eHUsl, 0OMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI» U Jp.);

Yuueepcanvnvimu pezynamuenvimu oeiicmeuamu

1.

YMEHHMEM CaMOCTOSTEIbHO ONPEAEIATh LeNIN AeSITEIbHOCTH, TUIaHUPOBATb,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNIbHOCTD, BBIOMpATh HarOosiee 3p(eKTUBHBIE CIIOCOOBI PEeIICHUs yYeOHBIX U
MIO3HABATENIBHBIX 33/1a4, KOPPEKTUPOBATh MIPEIJIOKEHHBIA aITOPUTM ACUCTBUN IIPH
BBITMIOJTHEHUH 3a/IaHUH C YUETOM MOJTY4YEHHs] HOBBIX 3HAHUN 00 M3yd4aeMbIX 00bEKTax —
BEIIECTBAX U PEAKLIMSX;

YMEHHMEM UCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, IIPEAJIAracMble B yCIOBUU
3aJaHuH.

ITpenmeTHBIE PE3yaBTATHI

B cocrtaBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHHIO 0053aTEIbHOIO COJIEPIKaHus,
YCTQHOBJICHHOT'O IaHHOM MPUMEpPHON pabodel mporpaMMoid, BBIIEIISIOT: OCBOCHHBIE
o0Oy4aroluMucs HaydHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUH, criennduyecKue s IpeaMeT
HOMU o0macTi «XUMHs», BUIBI IEATEIBHOCTHU 10 TOJTY4YE€HUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAlNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYaLIUSX.

[IpenmMeTHbIE pe3yabTaThl MPEICTABICHBI 10 TOaM 00yUYEeHHs U OTpaxaroT CPOPMUPOBAHHOCTD
y 00y4aronuxcs caeayomux YMEHU:



8 KITACC

1.

10.

11.

PACKpbI6ams CMBICII OCHOBHBIX XMMHUYECKHUX TIOHSITHIA: aTOM, MOJICKYJIa, XUMHUYCCKUI
AIIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh, BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHas U MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi 10JIsl XUMUYECKOTO JIEMEHTAa, MOJISIPHBIH 00BEM, OKCHI, KHCIIOTA, OCHOBAHHE,
COJIb, AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKast PEaKIIHs, TEIJIOBOM
ad ekt peakiuu, KiraccupuKamus peaKuii, XkMUIecKasi CBsi3b, paCTBOP, MaccoBast OIS
BEIIIECTBA B PaCTBOPE;

unnrocmpupoeams B3aUMOCBA3b OCHOBHBIX XUMHUYCCKHUX TOHSTHMN (CM IO 1) u
IMPUMCHSATDH OTU IMOHATHS ITPU OMMUMCAHUHN BCUICCTB U UX HpeBpameHHﬁ;

UCNONb306aMb XUMUUECKYIO0 CUMBOJIMKY JJIs1 COCTaBJIEHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

onpeodesiams BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIICHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIEKHOCTb BELIECTB K
OTIpeIeIEHHOMY KJIACCy COEAMHEHUH 1Mo (popMynam; BHI XUMHUYECKOH CBS3H
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpvieams cmulca iepuoguyeckoro 3akona /1. . MenaeneeBa: JeMOHCTPpUPOBATH
MOHMMAaHNE NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX
MI0JIO’KEHHUS B IEPUOAMUECKON CUCTEME; 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HUs, 3aKOHA ABOTaAPO; ONUCHIBAmb U
xapaxkmepu3o6ams TAOINUHYIO GOPMY NEPUOIUUECKON CUCTEMBI XMMUUYECKUX
3JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs MOArpyIa (A rpymnmna)» u «modbodyHas
noarpymnmna (b rpymnma)y, manbie 1 60bIIHE TEPUOBL, COOMHOCUMb 0003HAUYCHHS,
KOTOphIe uMeroTcs B Tabnute «l[leproandeckas cucrema XxuMudeckux siaementoB . U.
MeHneneeBa» ¢ YUMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB U 3aps sApa, 00IIee YUCIIO ANEKTPOHOB U paclpeesieHue X Mo
AIIEKTPOHHBIM CJIOSIM);

maccu(j)uuupoeamb XUMHYCCKUEC DJICMCHTDBI, HCOPTAaHNYCCKUC BCIICCTBA; XUMUUCCKHUE
peaknuun (HO YHUCIY U COCTAaBy YYaCTBYIOIIUX B pCAKIIMU BCHICCTB, 110 TCIIJIOBOMY

dbdexry);

xapakmepu3oeams (OnUCbI6amy) OOIINE XUMUUECKUE CBOMCTBA BEIIECTB PAa3INUHBIX
KJIACCOB, MOJITBEP>K/1asl ONMCAHNE IPUME PaMH MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKINII;

npocHo3upoeamndb CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX KaYCCTBCHHOI'O COCTAaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX,

6bl4UC/iAMb OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MAaCChI BEIIECTB,; MaCCOBYIO
JOJI0 XUMHUYECKOI'O 5JIEMCHTA 110 q)opMyne COCAMHCHMA, MaCCOBYIO J10JIIO BEIICCTBA B
pacTBOpPC; MPOBOAUTH paC‘-IéTLI 10 YPaBHCHUIO XUMHUYECKON pCaKknumn;

npUMeHAmMb OCHOBHBIE ONIEPAIIUN MBICITUTEIBHOMN IEeSTETbHOCTH — aHAJIU3 U CUHTES,
CcpaBHEHHE, 0000IIeHEe, CUCTEMAaTU3AIIHIO, KTacCu(UKAIIHIO, BBISIBIEHUE TPUYMHHO-
CJIEZICTBEHHBIX CBSI3€M — JJIs1 U3yUeHUs] CBOWCTB BEILIECTB U XUMUYECKUX PEaKIIHii;
€CTeCTBEHHOHAYYHBIE METO/IbI TO3HAHUSI — HAOII0JICHHEe, H3MEPEHHE, MOICTPOBAHNE,
HKCIEPUMEHT (peaslbHbI U MBICICHHBII);

cedosamy TpaBUIIaM MOJIb30BAHUS XUMHUECKOH MOCY 101 U 1a00paTOpHBIM
0o0opyIoBaHNEM, a TAK)KEe TIPAaBHIIaM OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIHUSAMU 1O BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOTYYEHHUIO U
coOMpaHHIo ra3000pa3HBIX BEMIECTB (BOIOPOAA U KHCIOPO/Ia), IPUTOTOBICHUIO



PacTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JIEM paCTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
IIPOBOAMTH XMMHUYECKHE HKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH U
KHUCJIOT C IOMOIIBbIO HHANKATOPOB (JIakMYyC, (heHOI(TanenH, METHIOpAHXK U JIp.).

9 KIIACC

1.

PACKpbl8anv CMblC1 OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PeaKusl, XUMUYECKas
CBSI3b, TEIUIOBOM 2P EKT peaklu, MOJIb, MOJISIPHBII 00BbEM, PACTBOD; SJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLIMALINS, PEaKIIMK HOHHOTO 0OMEHa,
oOpaTtuMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEILHO BOCCTAHOBUTEIbHBIEC PEAKIINH,
OKHUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHASI, MOHHASI, METAJLITUYECKasl ),
KpUCTaJUTHYECKas peméTka, Koppo3us METAJJIOB, CIIJIaBbl; CKOPOCTh XUMUYECKON
peakiuu, npeaensHo pomyctumast konuentpanus (I11K);

ULTIOCMPUPOBAmMb B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (CM. 11.1) U IPUMEHSTH
9T TIOHSTHS TIPU OMMCAHUHU BEILIECTB U UX MIPEBPAILICHUI;

UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

onpeoeisims BAIGHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUYECKUX 2JIEMEHTOB B COCTMHEHUSX
Pa3JIMYHOrO COCTaBa; MPUHAIEKHOCTD BEILIECTB K ONPEIEIEHHOMY KJIACCY COCIMHEHNUN
o opmyram; BUI XMMHUYECKOH CBsI3H (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs ) B
HEOPraHMYECKUX COEAMHEHUAX; 3apsi/l HOHA 110 XUMUYECKOU (hopMyIie; XapaKTep Cpebl
B BOJIHBIX PACTBOpPAxX HEOPraHMYECKUX COCTMHEHUH, TUIT KPUCTAIUIMYECKON PEIIETKHI
KOHKPETHOI'O BELIECTBA;

packpuvieams cmulca nepuoauyeckoro 3akona /1. 1. MeneneeBa u AeMOHCTPUPOBATH
€ro IOHUMaHUE: ONUCHIBAMb U XAPAKMepu308ams TaOINUHYIO GOPMY MEPUOTUIECKON
CUCTEMbI XUMHWYCCKHUX 3JICMCHTOB: pa3JIN4yaTh MOHATHA «TJIaBHAA IMOATrPYIIIa (A
rpynna)» u «nodounas noarpynmna (b rpynmna)», mansie u 60mbIKe

NEePUOAbL; COOmMHOCUMb 0003HAUEHUS, KOTOPbIE UIMEIOTCS B IEPUOINYECKON TabIuIe, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUUYECKUX 2JIEMEHTOB (COCTaB U
3apsn siapa, 0011Iee YUCio AMEKTPOHOB U paclpeieieHue UX 10 AIEKTPOHHBIM

CII0SIM); 00bACHAMDb 00IIIE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U MX
CO@}II/IHGHI/IfI B [Ipc€aciiax MajlbIX MEPHUOAOB U INTaBHBIX IMOATPYIIII C y‘IéTOM CTPOCHUSA UX
aTOMOB;

Kaiaccuguyupogames XUMHUUYECKUE DIIEMEHTBI; HEOPTaHMUECKHE BEIIeCTBA; XUMUIECKUE
peakiuu (110 YHCIIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETIeHEe OKUCICHHUS XUMHUECKHUX dJIEMEHTOB);

xapaxkmepuzoeams (Onucvléams) o0IIMEe XMMUYECKHE CBOMCTBA BEILIECTB PA3INYHBIX
KJIACCOB, MOJITBEPIK/Iasl OTMMCAHUE TIPUME PAMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITNN;

cocmaeiAims ypaBHCHUSA 3J'I€KTpOJ'II/ITI/I‘I€CKOI\/’I JUucconuanmu K1ucCJjiaoT, Ieno4Ye u coneﬁ;
IIOJIHBIC U COKpaH_IéHHBIe YpaBHCHUA peaKuHﬁ HOHHOI'O 06MeHa; YpaBHCHHUA pCaKHHﬁ,
MOATBCPKAAIOIMIUX CYIIIECCTBOBAHUC TCHETHUYECKOM CBA3U MCXKAY BCIICCTBAMU
Pa3INYHbIX KJIACCOB;

PAackpwieams CyIHOCTh OKUCIUTEIEHO BOCCTAHOBUTENIBHBIX PEAKLUI TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLuii;



10. npocHo3upoeamnmd CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUSA; BO3BMOKHOCTHU
IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX]

11. sbiuucaams OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO
JIOJTF0 XUMHYECKOTO JIeMEHTa 10 (hOp MyJie COSTUHEHNUS; MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe; MPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUUECKON pPEeaKIIHH;

12. credosamsb ipaBUIIaM MOJIB30BAHMSI XUMUYECKON TIOCYION U TAOOPaTOPHBIM
000pyI0BaHUEM, a TAKXKE TPABUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB IO TIOTYYSHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAaKa M YTJIEKUCIIOTO rasa);

13. nposooums peakyu, MOATBEPKAAIONINE KaUeCTBEHHBIH CO CTaB Pa3IMYHbIX BEIIECTB!
pacrio3HaBaTh OMBITHBIM ITyTEM XJIOPH OpOMU, HOIUA, KapOoHaT, pocdar, cCHuIuKar,
cynbhaT, THAPOKCUIMOHBI, KATHOHBI aMMOHHSI M HOHBI H3YYCHHBIX METAJIIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14. npumensimvb OCHOBHBIE ONIEPAIIUH MBICITUTEIBHOMN JIEATEILHOCTH — aHAJIU3 U CUHTES,
CpaBHEHHE, 0000IICHIE, CHCTEMATH3AIINIO, BBISBIICHUE IIPUIMHHOCIICICTBEHHBIX CBSA3CH
— JUIsl U3Y4YCHHSI CBOMCTB BEIIECTB M XMMUYCCKUX PEaKIUii; €CTECTBEHHOHAYYHBIC
METO/TbI TO3HAHUST — HaOJI0ICHHE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIN ).

COHEPXAHUE YUEBHOI'O IIPEAMETA «XUMUA» 110 TOJAM U3YUYEHUA 8 KIIACC
ITepBoHavajbHBIC XHMHYCCKHE TOHATHS

[Ipenmer xumuu. Ponp XuMun B )KU3HU YesioBeKa. Tena u BemecTBa. PU3nyeckue CBOKMCTBA
BEILECTB. ArperaTHoOe COCTOsIHUE BellecTB. [IoHsATHE 0 METO/1ax MO3HAHUS B XUMHUU. XUMHUS B
cucteme Hayk . UncTtole BemecTBa U cMecH . CriocoObl pa3ieneHusl CMecen .

ATOMEI 1 MOJICKYJIBI. Xumuueckue 3JieMeHThl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB. HpOCTBIe u
CJIOKHBIC BEIICCTBA. ATOMHOMOH@KYHHPHOC Y4dCHUC.

Xumunueckas popMmyia. BaneHTHOCTb aTOMOB XUMUYECKHUX IEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENBHAS aTOMHasl Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.
MaccoBast 1011 XMMHUYECKOIO DJIEMEHTa B COEIMHECHHUH.

duznyeckue 1 XUMUYECKHE ABJICHUS. XUMHUECKas peakus 1 e€ MpU3HaKku. 3aKOH COXPaHEHUs
Macchl BellecTB. XMMHUYecke ypaBHeHHs. Kiaccupukaus XuMHUYECKUX peakiuil (CoOeJMHEeHus,
pa3oKeHusl, 3aMEIIECHNUs).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU TIOCYI0U, C TpaBUIaMH pabOTHI B
nabopaTopuu U IpuéMaMu oOpaleHus ¢ 1abopaToOpHbIM 000PYI0BaHUEM; U3yUEHUE U
onucaHue (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPTaHMUECKUX BEIIECTB; HaOM01eHue (PU3nuecKux
(maBeHUE BOCKA, TasHHE JIb/Ia, PACTUPAHUE caxapa B CTYIKe, KHTICHHE U KOHJICHCAITUS BOJIBI)
U XUMHUYECKUX (TOpeHHe CBeYH, MPOKaTUBAaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICHICTBHE MeTia ¢
KHCJIOTOMN) SIBIICHHIA, HAOIIOIEHIE 1 OMTMCaHNE TIPU3HAKOB MPOTEKAHMS XUMHYECKIX PEeaKInit
(pa3noxxeHue caxapa, B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pazIoxKeHue
ruapokcuaa Meau (1) npu HarpeBanuu, B3auMoielicTBHE kelne3a ¢ pactBopoM coiu meau(1l));
u3ydeHHe croco0oB pa3zeseHus cMecel (C MOMOIIBI0 MaruuTa, (UIbTpOBaHKE, BBITAPUBAHUE,
TUCTUJUISIINS, XpOMaTo Trpadusi), MpoBeeHNE OYUCTKH TTOBAPSHHON COJIH; HAOI0ICHUE U
OTKCaHHE PE3YNIbTATOB MIPOBEICHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI;
Co371aHNe MOJIeNIel MOJIEKYT (IITapOCTEP)KHEBBIX ) .

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB



Boznyx — cmecs razos. CoctaB Bo3nyxa. Kuciaopox — 351eMEHT U IPOCTOE BELLECTBO.
Haxoxnaenue kuciopo/ia B mpupojie, puandeckre U XMMHUECKHUe CBOMCTBA (peaKIi ropeHust).
Oxcuppl. [Ipumenenne kucinopoaa. CriocoObl MoydeHus KUCIOPOAa B 1ad0OpaTopuu 1
npoMblnieHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — aoTpornHas Moau(uKaus
KHCIIOpO/a.

TennoBoii 3¢ hekT XUMUIECKO# peakiy, TEPMOXUMHUYECKIE YPAaBHEHHS, K30 U
SHIOTEPMHUUYECKHE PEAKIMH. TOILUIMBO: Yroiab U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
apHUKOBOTO 3(dekra, pa3pylieHre 030HOBOTO CIIOS .

Bonopoa — aneMeHT u nipoctoe BeecTBo. HaxoxaeHue Bogopoia B npupo/ie, Gu3nveckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI oydeHus. COCTaB KUCIIOT U COJICH .

KonmuecTBo BemecTBa. Monb. MoinsipHast Mmacca. 3akoH ABoraipo. MossipHbIi 00bEM ra3oB.
Pac4éTbl Mo XMMHYECKUM ypaBHEHUSIM.

®dusnueckue cBOMCTBa BoAbl. Bona kak pactsopurens. PactBopsl. HackimeHnHbie u
HEHACKIIEHHBIC PACTBOPBL. Pacmeopumocms seujecms ¢ 6ode.” MaccoBast 0I5 BEIIECTBA B
pacTBope. XuMHuuyeckue cBoiicTBa Bobl. CocTaB ocHOBaHMM. Posb pacTBOpPOB B IpUpOE U B
JKU3HU 4esoBeka. KpyroBopor Bozbl B Ipupoje. 3arpsi3HeHne IpUpoIHbIX Boa. OXpaHa U
OUYMCTKA IPUPOJHBIX BOJI.

Knaccudukanus Heoprannueckux coeauaeHnii. Oxcuapl. Kimaccuduxarnmsi okcuaos:
coneoOpa3ymoire (OCHOBHBIC, KUCIOTHBIE, aM(bOTepHBIE) U HecoseoOpasytoie. Homenknarypa
OKCHJI0B (MEXyHapOoIHasl U TpUBHAJIbHAs ). PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHJIOB.
[Tonyuenue.

OcnoBanms. Knaccudukarust ocHOBaHUI: MIENOYN ¥ HEPACTBOPHUMBIE OCHOBAHHSL.
Homenknatypa ocHOBaHU# (MeXIyHapoAHas U TpUBHaibHas). Duznyeckre 1 XUMHUYECKHe
CBOMCTBA OCHOBaHUU. [losryueHre OCHOBaHUMN.

Kucnotsl. Kitaccudpukanus kucinor. Homenknarypa kuciaot (MexIyHapoJHasi U TpUBUAIbHAS).
dusnyeckue U XUMHUYECKHUe cBOMCTBA KUCIOT. Psag aktuBHocTH MeTaniaoB H. H. bekeTosa.
ITomy4yenue Kucior.

Comu. Homenknartypa comneit (MeXayHapoHas ¥ TpUBUaiIbHas). DU3ndeckre U XUMHUECKUe
cBoicTBa coseil. CriocoObl MOTyueHUst COoJIei.

I'eneTmueckas CBI3b MECXKAY KilaCCaMH HCOPraHNICCKUX COGHHHGHHﬁ.

XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpe/IeTICHHE COAepKaHMs KUCIOPOa B BO3AYXE;
MoJiyueHue, coorupaHue, pacro3HaBaHHe U U3y4YE€HUE CBOMCTB KUCIIOpOAa; HaOI01eHne
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3SHUKHOBEHHS U MPEKPAIIEHUS TOPEHUS
(mokapa); 0O3HaKOMJICHHE C 00pa3IaMy OKCHUJIOB U OTIMCAaHUE MX CBOWCTB; MOJYUYCHHE,
coOupaHue, pacro3HaBaHHe U H3yYeHHE CBOMCTB BOJOPOa (TOPEHHE); B3aNMOICHCTBIE
Bojiopoza ¢ okcuaoM Meau(Il) (Bo3MokHO HCTIONb30BaHUE BUIEOMATEPUAIIOB); HAOIIOACHHE
00pa3IoB BEIIECTB KOJIMUECTBOM | MOJIb; HCCIIEIOBAHUE OCOOCHHOCTEN paCTBOPEHHUS BEILIECTB C
Pa3JIMYHON pACTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C ONMPEAECIEHHON MAaCCOBOM J10JIEH
pPacTBOPEHHOTO BEUIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAINIAaMU (HATPUEM U KaIIbIIUEM )
(BO3MOYHO HCITIOJIb30BaHKE BUEOMATEPUAJIOB); ONPEEICHNE PACTBOPOB KUCIIOT U IIIeIoYeil ¢
MOMOIIbI0 UHAUKATOPOB; UCCIIEIOBAaHIE 00pa3IlOB HEOPTAHUUECKUX BEIIECTB Pa3 JIMYHBIX
KJIACCOB; HAOIIO/ICHIE N3MEHEHHS OKPACKH UHINKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH;
u3ydeHue B3aumoeicTus okcu aa meau(Il) ¢ pactBopoM cepHO# KUCTOTHI, KUCTIOT C
MeTaJlJIaMH, peakuii HeMTpanu3aiuu; nojlydeHne HepacTBOPUMbIX OCHOBAHMM, BHITECHEHUE
OJIHOTO METaJuIa JPYTUM U3 PACTBOPA COJH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHelnmme Ki1acchl HEOPraHUYECKHUX COCTUHECHUIN.



Ilepuoguyecknii 3aK0H U MepUOANYECKAsl cMcTeMa XuMu4eckux jiemeHToB [[. U. Menpgede
eBa. CTpoeHHue aTOMOB.

Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pPeaknuu

[TepBbie MOMBITKH KJIACCH(PHUKALINN XUMUYECKUX JIeMEHTOB. [IoHsATHE O TpyMax CXOAHbBIX
3JIEMEHTOB (ILLEJIOYHBIE U LEJIOYHO3EMETbHbBIE METaJLIbl, FAJIOTE€Hbl, UHEPTHBIE I'a3bl. DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUIAPOKCH/IBL.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux anemenToB J[. . Menaeneena.
Bunbt Tabmunst «llepuogudeckas cuctema XuMudeckux neMenToB [ . 1 . MenpaeneeBay .
[Tepuonp! u rpynmbl . PU3HUECKUI CMBICI TTOPSIKOBOTO HOMEpa, HOMEPOB TEPH 0J/1a U TPYIIIIHI
9JIEMEHTA .

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHHEe AIEKTPOHHBIX
0007109eK aTOMOB TIEePBBIX 20 XUMUUYECKHUX IEMEHTOB MEPUOANIECKOM cructemsl /1. U.
MenpeneeBa. XapakTepUCTHKA XUMHYECKOTO 3JIEMEHTA IO €T0 MOJ0KEHUIO B IEPUOAUIYECKON
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJyca aTOMOB XUMHYECKUX JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpyIIaM U NepuoiaM. 3Ha4eHHE MEPUOANYECKOT0 3aKOHA 1
MEPUOJNYECKON CUCTEMBI XUMHUYECKUX AJIEMEHTOB JIUI Pa3BUTHUS HaykKu v npaktuku . [{ . 1 .
MenneneeB — y4EHBIN U IPAXKIAHUH .

ONEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. XUMHUECKas CBs3b (MOHHAs, KOBAJICHTHAs
HoJIsIpHasi U KOBaJIEHTHasl HenoJisipHasi). CreneHb okucieHus. OKUCIUTENbHO--
BOCCTAaHOBUTENBHBIE peakMu. [Iporeccsl okucinenns nu BoccTaHoBiIeHUs. OKUCIUTENN U
BOCCTaHOBUTEIIN.

XUMHUUECKUH 3KCTIEPUMEHT: U3y4eHUE 00pa3I0B BELIECTB METAJ JIOB U HEMETAIIJIOB;
BSaHMOI[CI\/JICTBI/Ie THAPOKCHUAA MUHKA C paCTBOPaMU KUCIIOT U menoqeﬁ; IMPOBEACHUEC OIIBITOB,
WITIOCTPUPYIOIUX MPUMEPI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKLUil (TOpeHue, peakiuu
Pa30KEHUs1, COCUHEHMUS).

MexnpenMeTHbIe CBSA3U

Peanu3zanus MexnpeaMeTHBIX CBA3€H MPU U3yUYEHUU XMMUU B 8 KJIACCEe OCYILECTBIISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHbIX MOHSATHH, TaK U MOHATHUH, SBISIOIINXCS
CHUCTEMHBIMU IS OTAEJBbHBIX IIPEIMETOB €CTECTBEHHOHAYYHOTO [IMKJIA.

OO0me ecTecCTBEHHOHAYYHBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJN3,
CUHTE3, KIaccu(uKaIms, nepuoJuIHOCTh, HAOMIOICHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
M3MEpPEHUE, MOJIETb, SIBJICHUE.

dwusuka: Marepus, aToOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII, PaIHOAKTHBHOCTD,
MOJICKYJIa, SIEKTPUUCCKHUIT 3apsi1, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pusnuecKre BeJIMUUHbI, CTUHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPAJIbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOTIAaEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI .

9 KIIACC
BemecTBo 1 XUMHYeCKasi peakuus



Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xummdeckux 31ueMeHToB 1. 1. Meneneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX
TPEX NMEPUOAO0B, KAJIUS, KAJbLHA U UX COCTMHEHUN B COOTBETCTBUU C MTOJIOKEHUEM AJIEMEHTOB B
MEPUOUYECKON CUCTEME U CTPOCHUEM X aTOMOB. CTPOCHHUE BEILIECTBA: BUIbl XUMHUYECKOU
CBsI3U. TUIBI KPUCTAIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOpraHM4EeCKUX BeUlecTB (MeXAyHapOAHASI U TPUBHAIIbHAS).
XUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIaccaM HEOPTaHUYECKUX CO
€MHEHUI, TeHEeTUYeCcKas CBSI3b HEOPTraHMUECKUX BEILIECTB.

Knaccugukaius XuMHUECKUX peaklnii 0 pa3IMyHbIM IPU3HAKaM (110 YHCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY dPQEKTY, 10 U3MEHEHHUIO CTEeTIeHEN
OKHCJIEHHS XMMHUECKUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTajln3aropa). K30 U
SHJIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsiTre o ckopocT XUMHUYECKOH peakuuu. [TonsaTue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMUYECKHUX peakiusx. [IoHsTHe 0 rOMOTeHHBIX U T€TEPOreHHBIX peakuusx. [lonamue o
XUMU4ecKkom

pasnogecuu. Pakmopuwl, erusAOUUE HA CKOPOCMb XUMUYECKOU PeAKYUU U NOJOHCEHUE XUMULECKO
20 pasHosecusl.

MexaHu3M OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHMA (JJICKTPOHHBIN OaTaHC OKUCITHTEIBHO-
BOCCTAaHOBUTEJIBHON PEAKIIHH).

Teopnﬂ BHCKTpOHHTI/I‘ICCKOﬁ Jucconuanuu. 3J'IeKTpOJ'II/ITH W HCIJICKTPOJINTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3m Jucconuranv BEIECTB C pa3jIMYHbIMU BUAAMU XHUMHYCCKON CBSI3H.
CrencHb JUcCCoranuu. CunbHBIC U c1a0bIe QJICKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus NpOTEKaHUS peakliiii HOHHOTO 0OMEHa, MOJIHBIE U
COKpAaIEHHBIE HOHHBIE YpaBHEHMsI peakunii. CBOMCTBAa KMCIIOT, OCHOBAHUI U COJIEH B CBETE
IpeJICTaBICHUH 00 ANEKTPOIUTUYECKON Juccormanui. KauecTBeHHbIE peakiui Ha HOHbI

. llonsamue o cudponusze coneti .

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHUE C MOAETSIMU KPUCTAIUTHUECKUX PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METAIIOB M HEMETAJIOB (TpaduTa U aiMasa), CJI0KHBIX BENIECTB
(xJ0puaa HATPHUA); UCCIIEIOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHYECKON PEaKIMH OT
BO3JICHCTBUS Pa3INIHBIX (DAKTOPOB; HCCIICTOBAHUE IIEKTPOIPOBOTHOCTHA PACTBOPOB BEIICCTB,
mpolecca TUCCOMAlUU KUCTIOT, IeJo4eil U coneil (BO3MOXKHO HUCIOJIb30BaHUE
BHJICOMATEPHAJIOB); IIPO BEJICHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKH MPOTCKAHKS pEaKIInid
MOHHOTO 0OMeHa (0O0pazoBaHue OCajKa, BBICICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WLTIOCTPUPYIOIINX TIPUMEPHI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue, peakiuu
pa3I0XKEHUS, COETMHEHNS); pacliO3HABAHUE HEOPTaHUYECKUX BEUIECTB C MTOMOIIIBIO
KaueCTBCHHBIX PEaKIUi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 .

HeMeTajabl 1 UX cOeTUHEHUSA

OO01mas xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIEC CTETICHH
okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA TPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUYECKHE
CBOICTBa Ha MpUMepe XJIopa (B3aUMOJICHCTBUE C METalIaMU, HEMETaJlIaMHU, IIeTT0YaMHu).
XnopoBogopoa. ComnsiHast KUCJIOTa, XUMHYECKHUE CBOMCTBA, MOJTy4YeHUE, TpUMeHeHue. JleiicTrue
XJIOpa U XJIOPOBOJOPOJA Ha OPraHU3M YeoBeKa. BakHeUIMe XJIOpUIbl U UX HAXOK/ICHUE B

MPUPO/IE .

OO6mas xapakrepucTika 31eMeHToB VIA rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS.



CrtpoeHue u GU3NIECKUE CBOWCTBA MIPOCTHIX BEMIECTB — KHUCIOPO/AA U CEPhl. AJUIOTPOIHBIC
Mo (UKAIIK KUCIIOPOAa U cepbl. XUMUYECKHE CBoicTBa cepbl. CepoBOIOPO/I, CTPOCHUE,
dusznyeckue U XuMudeckre cBoicTBa. OKCUIBI Cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, puandeckre U XMMHYecKHe CBOIcTBa (00111e KaK MpeIcTaBUTeNs Kilacca
KHUCTIOT U crienuduueckne). XUMUYECKUE PEaKIIiH, JISKAIINE B OCHOBE TPOMBIIIIICHHOTO
cnoco6a nosydeHus cepHoit kuciaotel. [Ipumenenne. Conu cepHOM KUCIOThI, KaYeCTBEHHAS
peakius Ha cynbdarroH. HaxoxaeHue cepsl U €€ COeIMHCHU B IPUPOJIC . XUMHUUYECKOE
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COSTUHEHUSIMU cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3/yXa M BOZOEMOB), CITIOCOOBI €r0 MPEAOTBPALLICHHUS .

OO0mas xapakTepucTika 31eMeHToB VA rpynmbsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTENCHU OKUCIICHHS.

A30T, pactpocTpaHeHHe B IPUpPoIe, PU3NUECKUE U XUMUYEeCKHue cBorcTBa. KpyroBopot azora B
npupozie . AMMHUax, ero (pu3nyecKre 1 XuMUYECKUe CBOICTBA, MotydyeHue u npuMeHenue. Comu
aMMOHUS, UX (pU3HUYECKre 1 XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THast KMCJIO0Ta, €€ MoyyueHue, Gu3ndeckue 1 XuMHUYecKre cBoicTBa (oomiue
KaK MPEJICTaBUTEIA Kilacca KUCIIOT U criennpuieckre. Vcnonp30BaHne HUTPATOB U COJICH
aMMOHHUS B Kau€CTBE MUHEPAJIbHBIX YA0OpeHH. XMMHUUYeCcKOoe 3arpsi3HeHHE OKPYKatoLIeil
Cpeibl COEIMHEHUSAMHU a30Ta (KUCIOTHBIE JI0KIH, 3arPsA3HEHNE BO3/yXa, [TI0UYBbI U BOJOEMOB).

dochop, ammorpornHbie MogUbUKamK hocdopa, PU3NIecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucnora, pusnuecKre U XUMUYECKUE CBOWCTBA, TIOJTyUYCHHE.
Hcnonp3oBanue GpocaToB B Ka4eCTBE MUHEPATBHBIX yI0OPEHUIA.

O6mmas xapakrepuctrka 31eMeHToB [VA rpymnmbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepPHBIE CTETIEHU OKUCIICHHUS .

VYrnepon, anminoTpomnHbie MOAU(GUKAIINHN, PACTIPOCTPAHEHHE B IPUPOJIE, (pr3ndeckue u
XUMHYECKHe cBoiCcTBa. AncopOiusi. KpyroBopot yrineposaa B mpupoae. OKCHABI yriepoaa, ux
du3HYecKue U XUMHUYECKUE CBOMCTRA, ICMCTBUE HA )KUBBIE OPTaHU3MBI, TOTyYEHUE U
MpUMEHEeHHEe. JKOJIOTHYeCKHUe MPoOIeMbl, CBsI3aHHBIe ¢ okcuioM yraepoaa(lV); rumotesa
100aIBHOTO MOTEIUICHUS KJIIMMAaTa; MapHUKOBBIN 3P dekT. YroibHast KUCI0Ta U €€ COJIU, UX
buznyecKkre 1 XuMUYECKHe CBONCTBA, MOTYYeHHE U TpUMeHeHne. KauecTBeHHas peakius Ha
kapOoHaTHOHBI. Mcnionb3oBanne kKapOOHATOB B OBITY, METUIIMHE, TPOMBIIIIICHHOCTH U CETHCKOM
XO3SUCTBE.

[TepBoHavanbHBIC TOHATHSL 00 OPraHMYECKHUX BEIIECTBaX KaK O COCIUHEHUX yriepoja (MeTaH,
9TaH, STUJIEH, alleTUJIeH, TaHOJ, TIMIIEPHH, YKCYCHAs KUCIOTa). MXx cocmas u xumuyeckoe
cmpoenue. IloHITHE 0 OMOJOTHYECKH BaXXHBIX BEIIECTBAX: XKUPaX, OCIKax, yrieBoJax — U UX
POJU B )KU3HU

yenoBeka. Mamepuanvrhoe eOUHCME0 Op2aHU4ecKUx U HeOP2AHUYecKUX coeOUuHeHull.

Kpemuuii, ero pusndeckne n XUMHYECKHAE CBOMCTBA, TIOJTydeHUe U MpuMeHeHue. CoeMHCHUS
KpeMHus B ipupoje. O6mue npecraBnenus o6 okcuae kpemMuusi(IV) u kpeMHHEBOH KUCIOTE.
CHITIKATBI, X HCITOJIb30BAHUE B OBITY, MEIMIIMHE,

NPOMBIIIICHHOCTH. BaoicHetiuue cmpoumenvhbie MAmepuavl: Kepamukd, CmeKio, yemenm, oe
moH, sncenezobemotn. Ilpobremsl 6ezonacnozo

UCNONL308AHUSL CMPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUH SKCIEPUMEHT: U3ydyeHue 00pa3I[0B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COSIHON
KHCJIOTHI; IPOBe/IeHNE KAYeCTBEHHBIX PEaKIMii Ha XJIOPUAMOHBI M HAOII0JIeHNE TIPU3HAKOB UX
MPOTEKaHUS; OMBITHI, OTpaXkaromue GU3NIeCKue 1 XUMHUYECKIEe CBOMCTBA TaJIOTEHOB U UX
COeMHEHUH (BO3MOXKHO UCIIOJIb30BaHUE BUICOMATEPHATIOB); O3HAKOMJICHHE ¢ 00pa3IiamMu
XJIOPUI0B (TAJIOTEHUIOB); O3HAKOMJICHHE C 00pa3IiaMu Cephl U €€ COSTMHEHUSIMU (BO3 MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB); HAaOI0AeHUE MTpoLiecca 00yTIIMBaHUS caxapa Mo



JIHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOU KHUCIJIOTBI, U3y4EHUE XUMUYECKUX CBOMCTB
pa30aBJICHHON CepHOM KUCIIOTHI, POBEICHNE KaYECTBEHHOW Peakuu Ha CyIb()aTHOH U
HaOJroIeHne Ipu3HaKa e€ MPOTEeKaHus; O3HAKOMJIEHHE ¢ (PU3NIECKUMHU CBOMCTBAMU a30Ta,
dbocdopa 1 Ux coeTMHEHUH (BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPHUATIOB), O0Opa3liaMu
a30THBIX U (PocHOpHBIX yIOOpEHUH; MoTyueHre, COOMpaHue, paclo3HABAHUE U U3YYECHUE
CBOICTB aMMHaKa; MPOBEICHNE KaYECTBEHHBIX pPeaKlnii Ha MOH aMMOHUS U GpocPaTHoH U
M3y4YECHUE TPU3HAKOB UX MMPOTEKAHUs, B3aUMOJICCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI
¢ MeJibl0 (BO3MOXKHO UCIOJIb30BaHUE BUACOMATEPUAIIOB); U3YUCHHUE MOJIETCH KPUCTaNINYECKUX
pemérok anMasa, rpadura, QyiepeHa; 03HaKOMIICHHE C POLIECCOM aICOPOLIUU paCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MIPOTUBOTa3a; MOIy4eHHe, COOupaHue,
pacro3HaBaHUE U U3YYECHHUE CBOMCTB YIVIEKUCIIOrO ra3a; MPOBEICHNE KaUeCTBECHHBIX PEaKLUi Ha
KapOOHAT U CUJIMKATHOHBI U U3yYeHHE MTPU3HAKOB UX MPOTEKAHNUS; 03HAKOMJICHUE C
IPOAYKIMEN CUIMKATHON IPOMBILIIEHHOCTH; PELIEHUE IKCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
«Baxuelmme HeMeTaIbl U UX COSAUHEHUS».

MeTaJi1bl M UX COETMHEHUS

O6Hla$I XAPAKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB — MCTAJJIOB HAa OCHOBAHUHU UX ITOJIOKCHHUA B
NEepUOANYECKON CHcTeMe XUMHYecKuX neMenToB J[. 1. MenneneeBa u CTpoeHUs: aTOMOB.
Ctpoenune MeTauioB. MeTayinueckast CBsI3b U METAINIMYECKask KPUCTAJUINYECKast pelIéTKa.
DNEKTPOXUMHUECKUH psiji HanpsKeHUH MeTaioB. OU3nuecKue U XMMUYEeCKHe CBOMCTBA
MeTaiioB. O61mue crnocoosl noayyeHus: MetauioB. [loHsaTHE 0 KOPPO3UK METAIIIIOB, OCHOBHBIE
CHoCcOO0BI 3alMUThI UX OT KOppo3uu. CrutaBsl (CTalb, YYI'yH, JIOPATOMUHUNA, OpOH3a) U UX
IPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[IlenoyHbIE METAILIIBL: TTOJIOKEHUE B MIEPUOJIUYECKON CUCTEME XUMUYECKUX 3ieMeHTOB /. U.
MenneneeBa; CTpOEHHUE UX aTOMOB; HaXO0KJIEHUE B Ipupoc. Duznueckne U XUMUYECKUE
CBOMCTBa (Ha MpUMepe HATpus U Kayust). OKCUIBI U THAPOKCUIBI HATpUA U Kanus. [I[puMenenue
LIEJTOYHBIX METAJJIOB U UX COCAUHECHUM.

[IlenoyHO3eMeENbHBIE METAIUIBI MATHUM M KAJIBLIMIL: TTOJIOKEHUE B IEPUOIUYECKON CUCTEME
XuMH4ecKuXx 31eMeHToB 1. M. Menzeneesa; CTpOeHUE UX aTOMOB; HAXO0XKIAEHUE B IIPUPOJIE.
du3nueckre 1 XMMUYECKHE CBOMCTBA MarHus M KaJblvs. BaxkHelime coe [MHSHNS KaTbINs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ATIOMUHUI: TIOJIO’KEHUE B MIEPUONYECKON CUCTEME XUMUYECKUX deMeHToB JI. 1.
Memnzeneesa; CTpoeHHE aToOMa; HaXO0KJIeHUE B pupoje. Pu3nyeckue 1 XuMHYECKHE CBONCTBA
anoMuHus. AM(pOoTepHBbIe CBOMCTBAa OKCHIA U THJIPOKCUAA AITIOMUHUS.

JKene3o: mojoxkeHue B NEPUOIMUECKON cCUCTeME XUMUYecKux 3iemMeHToB /. . MenneneeBa;
CTPOEHUE aTOMa; HaXOXKJeHHUe B npupoje. Pu3nyeckue U XUMUYECKUE CBOMCTBA JKeJe3a.
Oxcuppl, runpokcuasl u conu sxenesa(ll) u sxenesa(Ill), ux cocras, cBOMCTBa U MOTYYEHHUE.

XVAMHUYECKUH IKCTICPUMEHT: 03HAKOMJICHHE C 00pa3IlaMyi METAJIOB H CILJIABOB, UX
(bU3MYECKUMU CBOMCTBAMHU; U3YyUCHHE PE3YIHTATOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIOJTb30BaHUE BUACOMATEPHUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBITUS M HATPHS
C BOJIOM (BO3MOYKHO MCTIOIB30BAaHUE BHIEOMATEPUAIIOB); UCCIIEIOBAHIE CBONCTB KECTKON BOJIBI;
nporiecca TOpeHHsI JKele3a B KUCIIO poJie (BO3MOYKHO UCTIONb30BaHUE BHIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIUil Ha MOHBI (MarHusl, KalabIIHsl, ATFOMUHUS, [IMHKA,
xeneza(ll) u xeneza(Ill), menu(Il)); HaGmroaeHNE M OMKMCaHKE MTPOIIECCOB OKPAIITMBAHUS
TUTAMEHU MOHAMH HATPHs, Kallus ¥ KalblHs (BO3MOXKHO MCTIOJIh30BAaHUE BUIEOMATEPUAIIOB);
UCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATFOMHHHUS ¥ THAPOKCHIA IMHKA; PEIICHUE
SKCHCPUMCHTAJILHBIX 3a/la4d 110 TCMC «Baxuelnine MeTaIbl U UX COCANHECHUA) .

XuMus 4 OKpY:Kamomas cpeaa



HoBsie maTepuansl 1 TexHOJIOrMU. BellecTBa 1 Marepralibl B IOBCEAHEBHOM KU3HU YEIIOBEKA.
XuMmus u 310poBbe. besomnacHoe Ucmonb30BaHUE BEIIECTB M XUMUYECKUX PEAKIHil B ObITY.
[lepBas 110 MOIIb MPU XUMUYECKUX OKOTaxX U OTpaBiieHUsX. OCHOBBI 9KOJIOTH YE€CKOM
rpaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIeH cpelibl (IIpeleibHas T0myCcTuMas
koHueHntpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0ruueckux mpoosiem.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YT0Jib, IPUPOAHBIN T'a3, HEPTH), MPOTYKTHI UX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH .

XUMHUYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I0B MaTepHAIIOB (CTEKIIO, CIUIaBbl METAJLIOB,
HOJMMEPHbIE MAaTEpUAJIbI).

MexknpeaMeTHbIe CBS3H

Peanu3zanus MeXnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIIO0JIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHbIX NOHATHH, TaK U MMOHATHUH, SBIISIOIINXCS
CHUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA.

OO01mure ecTeCTBeHHOHAYYHBIC TTOHSTHS: HAYYIHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KTacCH(UKAIIHS, IEPUOANY HOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICTTUPOBAHHE,
U3MEpEeHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN () (PEeKT, TEeXHOIOTHS, MaTepralibl. DU3NKa:
Martepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PAAMOAKTUBHOCTb, MOJIEKYIA,
ANEKTPUUECKUH 3apsi/l, TPOBOJHUKH, ITOTYITPOBOIHUKH, TUIJIEKTPUKH, (POTOIIEMEHT,
WHIUKATOP, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, I'a3, pacTBOP,
PacTBOPUMOCTD, KPUCTAILTMYCCKAS PEIIETKA, CTUIABHI, PU3NICCKUE BEIIMINHBI, CTHHUIIBI
HM3MEpEHHUs, KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, ApIxanue, Ouocepa, IKOCUCTEMa, MUHEPAIbHBIE YI00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELIECTBA .

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIBL, TTOJIE3HBIE HCKOTIaEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.






KanengapHo-remaTtudeckoe mJiaHupoBaHue Mo XuMum 8 kjacc

2 yaca, 68 yacoB

Ne | Paznen. Tema ypoka Kon | [lara Hcnonvzoeanu
-BO | IPOBEJICH | e
qaco | us
B 0bopyoosanusn
«Touka pocma
Tema 1. Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHMS U MPAKTHYECKOH JeATeTbHOCTH YesaoBeka (5 1)
1 | IIpeamer xumuu Posib XxMMuHM B )KHM3HHU YeoBeKa. XUMUsS B cCUCTEMe HayK. MeToibl T03HaHUS B XUMUHU. 1
2 | 3HaKOMCTBO C NpaBHJIaMu 0€30MacCHOCTH U TpuéMamu paboThl B XuMHUUYecKkol 1aboparopun. [Ipaktuueckas | 1 Hudposas
pabora: naboparopus
; RELEON
Ne 1. IIpaBuna paGotsl B 1a00paTOpuy U NPUEMBI 0OpallieHHs ¢ 1abopaTOpHbIM 000pyI0BAHUEM
Hudposoii
JaTYUK
TEMIIePaTypHhI
CnouproBka
Cseua.
3 | Tena u BemecTBa 1
4 | ®duzmyeckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSITHUE BEIIECTB . 1
5 | Yuctsle BemecTBa U cmecu. CiocoObl pa3ielieHus cMecei. 1 Hudposas
. . nabopaTopus
IIpakTnyeckas padoraNe 2. Paznenenue cmeceil (Ha mpuMepe OYMCTKH TOBAPEHHOM cOJIN) RELEON

Tema 2. BemecrBa

U XUMHUYCCKHUEC PCAKIHHU




(159)+1 g

6 | ATOMBI U MOJIEKYJbl. XUMUYECKHUE 3JIEMEHTBI 1

7 | 3Haku (CMMBOJIbI) XUMUYECKUX IJIEMEHTOB 1

8 | [IpocTble u cioXHBIE BElecTBAa. ATOMHOMOJIEKYJISIPHOE YUCHHE. 1

9 | Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB 1

10 | 3akoH mocTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca. OTHOCUTENbHAS MOJICKYIISIpHAs 2

- | mMacca.

11

12 | MaccoBast 10151 XUMHUYECKOT'0 3JIEMEHTA B COCIMHEHUHU

13 | dusnyueckne U XUMUYECKUE SIBICHUS 1

14 | Xumuueckas peakius. [Ipu3znaku 1

U YCJIOBHUSI IPOTEKAHUSI XUMUYECKUX PEAKIIUI

15 | Xumnueckue ypaBHEHUs 1

16 | Tumbl xuMHUECKUX peakuuid. Peaknus coeqmHeHus 1

17 | Peakuus paznoxeHus 1

18 | Peaxkius 3amenieHus 1

19 | Peakius oomeHa 1

20 | 3axkoH coxpaHeHUs Macchl BeniecTB. M. B. JIoMoHOCOB — yué€HbIi SHIUKIONEANCT. 1 BECHI
TEXHOXHUMHYECK
ue Uin
JJEKTPOHHBIE;
cBeua; Koja0a
MJIOCKOJIOHHAS

250 mu1; 10KKa




JJI1 COKUTaHU A

BEIIIECTB

21 | KontposnpHas padora Ne |
Tema 3. Bo3nyx. Kucaopoa.
Oxcnanl
(54)

22 | Bo3ayx — cmech razo. CocraB Bo3ayxa Kucinopog — snemeHT u mpoctoe BemiectBo. O30H —
IIOTPOIHAS MOIU(PHUKAIMS KHCIOPOIa

23 | HaxoxxzeHue Kuciopoja B npupoe, Gusndeckue u XUMUYECKUEe CBOMCTBA (PEeaKIMK OKUCIICHHs], TOPEHHE.
[TonsiTne 06 oxcumax

24 | Crioco0Obl OTydeHUs KUCTIopo/a B 1a00paTOpUU U MPOMBINUIEHHOCTH. [IprMeHeHne Kkuciopoaa.
[TpakTuueckas pabota
Ne 3. [Tonyuenue u cobupanue KMUCIOPO/ia, U3YYEHUE €r0 CBOMCTB.

25 | TermoBo# 3(pPeKT XUMUIECKOH peaKIiy, MOHATHE O TEPMOXUMHUIECKOM YPaBHEHHUH, IK30 H
HHJIOTEPMHUUYECKUX PEAKLIUIX

26 | TomnuBo (yrosib ¥ MeTaH). 3arpsi3HeHUE BO3/yXa, CIIOCOOBI €ro MpeloTBpalleHus. Y CHIIeHHE TapHUKOBOTO
s dexra, pa3pyiieHue 030HOBOTO CIIOS .
Tema 4. Bogopoa. CoctraB KHCJIOT U coJteid (5 1)

27 | Bogopoa — »1€MeHT U IPOCTOE BEIECTBO

28 | HaxoxneHue B mpupoje, Gpu3ndeckrue 1 XMMUUYECKHe CBOMCTBa (Ha MpuMepe B3auMOJIeHCTBUS C HeMeTasia
MU 1 OKCHJIaMHU METAJIJIOB

29 | IlpumeHeHue, CIIOCOOBI TTOJTYYESHHUS BOAOPO/IA.

[TpakTuyeckas padora Ne 4. [ToxydyeHnue u coOupanue BOAOPOAa, U3yUEHHUE €ro CBOMCTB




30

CocTaB KUCIOT U COJIEN

31
Tema 5. KosimuecTBeHHbIE OTHOLIEHUSI B XUMHMH
(4 9)
32 | KonmnuectBo BemectBa. Mosb. MossipHast macca
33 | 3akon ABoraznpo. MosipabIil 00bEM ra3os .
34 | Pac4éTel M0 XMMUYECKHM YPaBHCHHSIM.
35
Tema 6. Bona. PacTtBopsl. [loHsitue 06 ocHoBaHusX (5 9)
36 | ®dusnveckue CBOMCTBA BOJBI. AHAJIN3 U CHHTE3 — METO/IbI U3YUCHHS COCTaBa BO/IBI.
37 | Xumudeckue cBOMCTBA BOJBI (PEaKIMU C METAJUIAMHU, OKCHJAMH METAJIOB U HEMETAJIJIOB
38 | CocraB ocHoBanwmii. [loHsiTHE 00 MHANKAaTOpaxX Hudposas
nabopaTopus
RELEON
Hudposoii pH.
IITATHB C
32)KUMOM; TISITh
XUMHAYECKHX
CTaKaHoB (25
MIT);
IPOMBIBAJIKA
39 | Bona kak pactBoputelnb. PacTBopsl. PacTBopuMocTh BeliecTB B Bojie. [IpakTuyeckas pabora: npubop s

OIIBITOB C




Ne 5. ITpurotoBiieHHuE pacCTBOPOB C ONPEACIEHHON MAaCCOBOM J10JI€M PaCTBOPEHHOTO BEILIECTBA.

INEKTPUYECKUM
TOKOM;
UCTOYHUK
MIOCTOSTHHOTO
TOKa: MPOOUPKHU
— 2 mmiT.

IPOHYMEPOBaH
HbIC; JIYYUHKA;
CIIUPTOBKA;
npoOku — 2
IIT, TUHIET
40 | Ponb pacTBOPOB B MPHUPO/IE U B )KU3HU uenoBeka. KpyroBopot BoAbl B pupoie. 3arps3HeHHe MPUPOIHBIX
Boj. OXpaHa 1 OYKCTKa IPUPOAHBIX BOJI.
Tema 7. OcHOBHbBIE KJIACChl HEOPTAHNYECKHUX COeTNHEeHHH
(11a)+ 14
41 | Knaccudukaius HEOPraHMIECKUX COSTHHCHUH.
42 | Oxcupel: cocTaB, KiaccupuKanus (OCHOBHBIC, KHCIOTHBIC, aM(pOTEepHBIC, HECOICO0pa3yromue),
- | HOMeHKIaTypa (MeXAyHapoaHas U TPUBUAIbHASA).
43 .
[TosryueHne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM(POTEPHBIX OKCUIOB.
44 | OcHoBaHHUs: cOCTaB, KJIaccu(pUKalMsl, HOMEHKIaTypa (MeXIyHapoiHasl U TpUBHAJIbHAs), GU3HUECKUE U Hudposas
- | XuMHYecKHe CBOMCTBA, CIIOCOOBI MOTyUEHUs nabopaTopus
45 RELEON
Hudposoii pH.
IITAaTUB C

3AXKUMOM; IIATh




XUMHUYECKHUX
cTakaHoB (25

MII);
IPOMBIBAJIKA
46 | Kucnotsl: cocraB, Ki1accCupUKaMs, HOMEHKIATYpa, (GU3NYECKHE U XUMHYE CKHE CBOMCTBA, CITOCOObI
- | nomyuyeHwus.
47
Psn akTUBHOCTH METaJLIOB
48 | Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI TOTYYEHUS, B3AUMOICHCTBUE COJCH ¢ METAJIIaMH, KHCIIOTAMU,
- | menoyamu U COJIIMU
49
50 | I'eneTnueckast CBsI3b MEX/y KJIaCCaMU HEOPTAaHUYECKUX COSAMHEHUN
51 | IIpakTuueckas paboTa: Hudposas
. naboparopus
Ne 6. Penienue sxcniepuMeHTaNbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COeTMHEHUN RELEON
Hudposoii pH.
IITATHB C
3KUMOM; MSTh
XUMHAYECKHX
CTaKaHoB (25
MII);
POMBIBAJIKA.
52 | KontpompHas pabota Ne 2
Tema 8. Ilepuoauyeckuii 3aK0H ¥ NePUOIUYECKAS CHCTeMAa XUMHYecKuX djieMmenToB JI. . Menpeine e
Ba. Ctpoenue aroma (7 u)
53 | [lepBble MOMBITKU KJIACCU(PHUKAIIMNA XUMUYECKUX 31€eMEHTOB. [IOHATHE 0 IpymIax CXOJHbIX JIEMEHTOB
(enmoy Hele W MIETI0YHO3EMENTbHBIC METAJUTBI, TaJIOTeHBI, HHEPTHBIC Ta3bl) .
54 | DneMeHThl, KOTOpble 00pa3yIoT aM(pOTepHbIE OKCUABI U TUAPOKCUIBI




55

[lepuoanueckuii 3aKOH U MEpUOIUYECKas cucTeMa XuMuueckux 3meMeHToB . 1. Menneneesa. [lepuoapi,
CpYIIIbL, TOArpyHIbl. DU3UYECKUN CMBICI MOPSAKOBOTO HOMEPA JIEMEHTa, HOME POB MEPUO/IA U TPYIIIIHIL.

56 | Crpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tomnb
57 | DnexTpoHsl. CTpOEHHUE IMEKTPOHHBIX 000I04EK aTOMOB NEPBbIX 20 XMMUYECKHUX 3JIEMEHTOB
nepuoanueckou cucreMsl JI. . Menneneesa
58 | XapakTepHucTuKa XUMHUYECKOTO JIEMEHTA IO €ro MOJI0KEHHUIO B iepuogrnueckoii cucreme /1. 1.
Meunpeneena
59 | 3HaveHHE MEPUOINIECKOTO 3aKOHA
Y IIEPUOINYECKON CUCTEMbI XUMUYECKUX 2JIEMEHTOB I pa3BUTHUA HayKu U npakTtuku. [. Y. Mennenees
— yu€HbIH, NIeAaror U rpax JaHuH.
Tema 9. Xumnueckas CBA3b.
OKuCIANTEBbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
(84)
60 | DIEKTPOOTPUIIATEILHOCTh ATOMOB XMMHYECKHX JJIEMEHTOB
61 | MonHas xumuyeckas CBsi3b Hudposas
naboparopus
RELEON
Hudposoii
JaTYUK
TEMIIEPATYPHI
IUIAaTUHOBBII;
JaTYUK
TEMIEPATYPbI
TEPMOIApHbIN
62 | KoBaneHTHO-TIOJIsIpHAS CBSI3b Hudposas

naboparopus




RELEON

Hudposoit
JaT4YUK
TEMIEPATYPhI
IUIATHHOBBII;
TaTYUK
TEeMIEPaTypPhl
TEPMOIapHbIN

63 | KoBaneHTHO- HEMOMsIpHAs CBSI3b

64 | CreneHb OKHCTICHUS

65

66 | OxucnurensHO-BoccTaHOBUTENbHBIE peaknu (OBP). [Iponecchl okucneHus: 1 BOCCTaHOBIICHUSI.

- OKHCIUTENN U BOCCTAHOBUTEIH.

67

68 | Kontponbhas padora Ne 3




KanengapHo-remaTtudeckoe mJiaHupoBaHue Mo XMMUM 9 kiace

2 yaca 68 yacos

Ne | Tema pazgena u ypoka KommuectBo | Jlara Hcnonvzoseanue
4acoB MIPOBEACHUS
o0bopyoosanusn
«Touka pocma
IloBTOpEeHUe M yrirydJjieHue 3HAHU OCHOBHBIX pa3iesioB Kypca 8 kiacca
(5u)+lu
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XUMHU4YeCKuX 3aeMeHToB /1. 1. 1
MenaeneeBa. CTpoeHHE aTOMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB IEPBBIX TPEX 1
MIEPUOJIOB, KAJINs, KAJIbLIUS U UX COEAMHEHUI B COOTBETCTBHHU C IOJOKEHUEM
AJIEMEHTOB B MIEPUOINYECKON CHCTEME U CTPOEHUEM MX aTOMOB
3 Knaccudukanys u HoMEHKJIaTypa HEOPraHUYECKUX BELECTB (MEXAyHapo Has U 1
TPUBHAJIbHAS )
4 XVMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMUHBIM KJIaccam 1
HEOpPraHMYECKUX COECAMHEHUN, NX TeHETUYECKas CBSA3b HEOPraHMUECKHUX BEIIECTB
) CrpoeHue BemiecTBa: BUJIbl XUMUUECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PEHIETOK, 1 Hudponas
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIINYECKON PEIIETKY . nabopaTopus
RELEON
[udposoit gaTumk
TEMIEPATYPbI
IJIATUHOBBIN
6 KonTtponbHas paboraNel 1

Tema 1. OcHOBHBbIE 3aKOHOMEPHOCTH XUMHUYECKHUX peakumi




(4 1)

7 Krnaccudukanusa XuMHUECKUX peaklUi MO pa3IMuHbIM IPU3HAKAM.
8 IlonsATHE O CKOPOCTH XMMHUYECKOM peakiuu. IIoHsaTHE O TOMOr€HHBIX U [Mudposas
reTEPOreHHBIX PEAKLUSIX . naboparopus
RELEON
[Mudposoii gaTynk
TEeMIIepaTypbl
IJIATUHOBBIN
9 ITonsTHe 0 XMMHYECKOM paBHOBECHH. DAKTOPBI, BIUSAIOLINE HA CKOPOCTh [Mudposas
XUMHUYECKON PEAKIIUU U TTOJIOKEHUE XUMUYECKOTO PABHOBECHS . naboparopus
RELEON
udposoii gaTunx
TEeMIIepaTypbl
TUIATUHOBBIN
10 | MexaHHU3M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeAKIMiA (JJIEKTPOHHBIN OajaHc
OKHCITUTEILHO-BOCCTAHOBUTEILHOM PEaKInn).
Tema 2. JnexTpoauTnyeckas Aucconuanus. XuMH4YecKue peakiuu B pacTBopax
(8 1)
11- | Teopus MEKTPOTUTUIECKON AUCCOIUAINH. DIEKTPOIUTHI U HEITEKTPOIHUTHI. [udposas
12 | Karuonsl, aHMOHBI. MeXaHHU3M JIUCCOIMAIIMH BEUIECTB C Pa3IMYHBIMH BHIAMHU nmabopaTopus
XxuMH4ueckon cBsizu. CreneHs aucconuany. CUIbHBIC U Clla0ble AIEKTPOIUTHI RELEON
Hudposoit gaTunk
3IEKTPONPOBOAHOCTH
13- | Peakmuu noHHOTO 0OMEHA, YCIOBUS UX MpOTeKaHus. IOHHBIC ypaBHEHUS pEeaKIIHiA. [udposas
14 nmabopaTopus

RELEON




Hudposoit gaTumk

AJIEKTPOIIPOBOTHOCTH
15- | XuMuyeckue cBOWCTBA KHCIOT, OCHOBAHUH M COJICH B CBETE MPECTABICHUN 00
16 | 2JEKTPOIUTHYECKON TUCCOIUAIIAN
17 | IlousiTue O rUAPOIU3E COJICH.
18 | Ilpaktuueckas padorta Ne 1 Pemenue skcrepuMeHTaIbHBIX 3324 IO TEMe [Mudposas
nmabopaTopus
RELEON
[udposoii gaTunk
AIIEKTPOIIPOBOTHOCTH
Tema 3. O0as xapakTepucTUKA XUMUYeCKHX JjieMeHToB VI A-
rpynnsl. ['anorens (4 9)
19 | OGmas xapakTepucTiKa rajoreHoB . OCOOEHHOCTH CTPOEHUS aTOMOB ITUX
HJIEMEHTOB, XapaKTEPHbIE I HUX CTeNeHH OKucieHus. CTpoeHne U pu3ndecKue
CBOMCTBA MPOCTHIX BEUIECTB — raJIOT€HOB
20 | Xumuueckue CBOMCTBA Ha MpUMepe XJIopa (B3auMOIEHCTBUE C METAIJIaMH,
HEMeTaJUIaMH, IeJI09aMu). XjIo0poBoaopoa. ComnsHast KHCI0Ta, XAMHYECKHUE
CBOICTBa, ONy4YeHUE, IPUMEHEHHE.
21 | ®usuonorudeckoe JeUCTBHE XJIOpa U XJIOPOBOJOPO/Ia HA OPraHU3M YEIIOBEKA. Hudposas
Bakueiimme XJIOpUIbI U UX HaXOXKACHHUE B IPUPOJIC . naboparopus
RELEON
22 | Ilpaktuyeckas pabora: Hudponas
. o nabopaTopus
Ne 2. Tlonmy4ueHue CoMTHON KUCIIOTHI, U3yueHHe € CBONCTB RELEON

Tema 4. O6mas xapakTepucTuKka XuMuuyeckux 3jeMeHTOB VIA-rpynnsl. Cepa u

eé coennuenus (5 9)




23

O6mras xapakrepuctrka 351eMeHTOB VIA rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB
OTUX 3JICMCHTOB, XapPaKTCPHBIC JIs1 HUX CTCIICHU OKHUCJIICHUA

24

Crpoenue u pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOA U CEPHI.
AnnoTponHbie MOIM(UKALIMKA KUCTIOPO/Ia U Cepbl. XUMUYECKHE CBONCTBA CEPHI.

CepoBojopo/, ctpoenue, pu3nueckue u XuMudeckue cBorcta. OKCUIBI CEPhI KakK
MPEACTAaBUTENN KUCIOTHBIX OKCHIOB

25

Cepnas kucnora, pusndeckue

Y XUMHUYECKHE CBOMCTBA (00IMe KaK MpeACTaBUTENs Kilacca KUCIOT U
cnenupuveckue), MpUMEHEHHE

Hudposas
nabopaTopus
RELEON

udposoit gaTunk
AIIEKTPOIIPOBOTHOCTH

26

XMMHYECKUe PeakluH, JIeXKallue B OCHOBE IPOMBIIIUICHHOTO CIIOC00a TOIy4eHHS
cepHOil kucnoTel. Conu cepHON KHUCIOTHI.

27

Haxosxnienue cepsl u €€ coeTMHEHU I

B IIpUpOie. XUMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH cpeibl COETUHEHUSIMU CEPBI
(KUCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro
MPeI0TBPALLECHUS

Tema 5. O0masi xapakTepUCTHKA XHMHYECKHUX 3JIEMEHTOB VA-rpynnsbl.
A3ot, docdop u ux coennnenus (7 9)

28

O6mas xapakrepucTuka 31eMeHToB VA rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB
9THX JIEMEHTOB, XapAKTEPHBIE Ul HUX CTEIIEHU OKHCIICHUS

29

A30T, pacnpocTpaHeHue B IpUpoie, pU3HMUECKUe U XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B npupoae

30

AMMI/IaK, €ro (1)PI31/I‘—I€CKI/IC 1 XUMHWYCCKUEC CBOﬁCTBa, IMOJIYUYCHHUEC U TIPUMCHCHUC.
Comu AMMOHMHA, UX (I)I/I3I/I‘-IGCKI/IC 1 XUMHUYECCKHUEC CBOﬁCTBa, IPUMCHCHUC.




[Tpaktrueckas padota Ne 3. [lomydeHne aMmmuaka, u3y4eHUE €ro CBOMCTB.

31 | AzotrHas kucnora, e€ Gu3nIecKue 1 XUMHIECKHE CBOMCTBA (00IIHe Kak Hudposas
MPEJCTaBUTEIS KJlacca KUCIOT U criennpudeckue). Micnonp3oBaHue HUTPATOB U nabopaTtopus
coJIeld aMMOHHS B KAYECTBE MUHEPAIbHBIX yI0OpECHHIA RELEON

[Mudposoii gaTymnk
AJIEKTPOIIPOBOTHOCTH

32 | XumMuuecKkoe 3arpsi3HeHUE OKPYKaIOIIeH Cpe/ibl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC
TOX/U, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJIOEMOB

33 | @ocdop, amnorporHbie Moaudukamuu Gochopa, husnuecKre 1 XUMUICCKUE
CBOMCTBA

34 | Okcua pocdopa(V) u dhochopHas kucinora, PU3NIECKUEC U XUMHUSCKHAE CBOICTBA,
nony4yenue. Mcnons3oBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YIOOPCHUN.
3arps3HeHue IPUPOTHBIX BOIOEMOB (hochaTamu
Tema 6. O0as XxapakTepuCTHKA XMMHYECKHUX dJ1eMeHTOoB IVA-
rpynnsl. Yrjaepoa U KpeMHUH U UX cOeIMHEeHHs
(8u)+ 1

35 | Yruepon

36- | Oxcuapl yraeposa, ux pusmuecKkue U XMMUIECKHEe CBOMCTBA.

37

38 | YronpHas KMCIOTa U €€ COJU, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, OJIyYeHHE U
MIpUMEHEHHE.

39 | IlepBoHauanbHBIE TOHATHSA 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja: 0COOCHHOCTH cocTaBa U cTpoeHus. [IoHsATHE 0 OHMOIOTHYECKH BaXKHBIX
BEIIeCTBaX: XKHUpax, Oenkax,

40 | Kpemuuii, ero (puznyeckre 1 XUMHUECKUE CBOICTBA, MOIyYE€HUE U IPUMEHEHHUE.




41 | IIpaktuueckas padota Ne 4 [Tomydenue yriekuciaoro raza. KauectBeHHas peakiust Hudposas
Ha KapOOHAT-HOH nabopaTopus
RELEON
[Mudposoii gaTynk
ANIEKTPOIPOBOIHOCTH
42 | Ilpaktrueckas pabara Ne 5 Pemenne skciepuMeHTAIBHBIX 3314 110 TEME Hudposas
«Hewmetammboy. nabopaTopus
RELEON
Hudposoii qaTunk
ANEKTPOMPOBOTHOCTH
43 | KontponbHas paboTa
Tema 7. O01IHe CBOHCTBA METAJLIIOB
(4 9)
44 | OOmras XapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH MX
MOJIOKEHUS B IEPHOJMUECKON crucTeMe XuMuueckux anemeHToB J1 . U . Menneneesa
Y CTPOCHHS aTOMOB
45 | CtpoeHue MeTauioB. Metayuinueckas CBA3b U MeTallInyecKasi KpucTauinyecKkas
peméTka. DIEeKTPOXUMHUUECKUN Psi/i HAPSDKEHUH METalIoB
46 | duznveckre U XMMUYECKHE CBOMCTBA METAILJIOB .
47 | Obuue crocoObl noy4eHust MetaioB. [IoHsATHE O KOPPO3UU METAJUIOB U OCHOBHBIE
CHOCOOBI 3aIIUTHI OT KOppo3uu. CriaBhl (CTalb, YYT'YH, AIOPATIOMUHUHN, OpOH3a), UX
MIPUMEHECHHE B OBITY U IPOMBIIIIICHHOCTH
Tema 8. BaxkHeiie MeTa/uIbl U UX COeTHHEHHS
(16 9)+2
48 | Ulenounsie metamibl. [lonoeHNe B MEPUOTUIECKON CUCTEME XUMUYIECKUX




anemenToB JI. 1. Menpeneesa, ctpoeHne atoMoB. HaxoxxaeHue B mpupo/e .

49- | dusnyeckre U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpUs U Kalus
50
51 | Okcuzbl ¥ THIPOKCUABI HATPUS U KalUs
52 | IlpuMeHeHue 1EeN0YHbIX METAIJIOB U MX COEAMHEHU.
53 | lllemovyHo3eMeNbHBIC METAUTBI MAarHUH U KaJblIUi, CTpOoeHUE aToMOB. [loioke H1e B
IIEPUONYECKON cucTeMe XxuMnuuyeckux anemenTos J[. M. Menneneesa.
Haxoxxnenue B npupone
54- | dusnueckue U XMMUYECKHE CBOMCTBA KaJIbLUsl U MarHus
55
56 | Baxnelmme coeqMHEHUS KAIbIUS (OKCH]I, THAPOKCH]I, COJIH).
57 | KectkocTb BoAbI U criocoObI ee ycTpaHeHus. [Ipaktuueckas padota Ne 6. JKéctkocTh
BOJIbl M METO/IbI €€ YCTpaHEHUs
58 | Amomunwuii.
59- | ®usnueckue U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBAa OKCH/IA U THIPOKCHIA
60
61 | XKeneso. [Mudposas
naboparopus
RELEON
[Mudposoii gaTunk
JaBJICHUS
62 | dusnueckue U XMMHUYECKHE CBOMCTBA JKele3a
63 | Oxcuapl, ruapokcuasl U comn xemneza(ll)

n xene3a(lll) .




64

[TpakTrueckas padota Ne 7. PereHue 3KcriepuMeHTaIbHBIX 33/1a4 10 TEME
«MeTamibb .

Hudposas
nabopaTopus
RELEON

[Mudposoii gaTynk
JaBJICHUS

65

KontponbHas padota Ne3

Tema 9. BemrecTBa 1 MaTepuaJibl B (KU3HU YeI0BeKa

(3 1)

66

HoBbie maTepuansl 1 TeXHOJIOrMU. BelecTBa u Mareprabl B IOBCEAHEBHOMN KU3HU
yesoBeKa. XUMHUS U 310POBbE.

be3omnacHoe ncosb30BaHNE BEUIECTB U XUMUUECKUX PEAKIUM B OBITY.

67

[TpupoHBIE HICTOYHHUKH YTIEBOAOPOAOB (YTOJb, IPUPOAHBINA T'a3, HEPTH), MPOTYKTHI
uX nepepaboTKH, UX POJib

B 6BITy W IIPOMBINIJICHHOCTH

68

OCHOBBI 5KOJIOTHYECKOM TPaMOTHOCTU. XUMHUUECKOE 3arpsi3HEHUE OKPYXKAlo 1Ien
cpensl (IpeaenbHo AonmycTuMas KoHeHTpanus Bemiects — [1/IK).

Ponp xuMuu B PECHICHUH 5KOJIOTHYCCKUX HpO6HCM




JlaGopatopusie padotsl § kiacc [IpakTuueckas padota Ne 1. «M3ydeHne CTpoeHUs TUIAMEHI»
Teopernueckas yacTb: ['opeHne — CII03KHBIN POLIECC, COITPOBOXKIAIOIIUICS BbIIECICHHEM
SHEPIUH, KaK IIPaBUio, B

BUJIC TEIJIa M CBeTa. Pa3zinnuaroT roMoreHHoe ropeHue (Harnpumep, mpu padore razoBoi
TOPEJIKH), U TETEPOreHHOE rOpeHne (Harpumep, TOpeHue CnupTa u Cyxoro roproyero). B
PacCMOTPEHHBIX MTPUMeEpax IiaMsi IMEET CXOHOE CTpoeHUe. B HEM MOKHO BBIIEIHUTH TPH
YacTH.

BuyTpeHHUI KOHYC TEMHOTO 11BETa (B Cllydae Ia30BOM TOPEJIKHU CUHErO 1[BETa) C HU3KOU
temnepatypoii ~ 300—500 °C. 3nech NpOUCXOIUT UCTIAPEHUE U PA3IIOKEHHUE TOPHOYETO
BELIECTBA.

Cpennuii BOCCTaHOBUTEIbHBIN KOHYC COCTOMT U3 CMECH BO3/yXa U FOpSIIEro rasa. 31ech Moj
BIusiHUEM Oosiee Bbhicokoi TemmepaTypsl (1500—1800 °C) npoayKThl HCIAPEHUS U PA3I0KECHUS
FOPIOYMX BELIECTB AKTUBHO Pearupyror ¢ kuciopogom. Eciu yacte yriepoaa ocraércs
CBOOOIHOM, TO €ro MellbYaiiliie YacTUIbl PACKAISIOTCS U MPUAAIOT IJIAMEHH SIPKOE CBEUYCHHUE.
Ota yacTh I1aMeHu 6orata yrapHsiM ra3oM CO — CUIIBHBIM BOCCTaHOBUTEJIEM, [TI03TOMY €€
HA3bIBAIOT BOCCTAaHOBUTENIBbHOU. Touka Hanbolee BBICOKOM TeMIiepaTypbl HAaXOAUTCS HA OCTPHE
BOCCTAaHOBUTEJIBHOI'O KOHYCA.

BHemHui okucauTenbHbl KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOLIYIO IIIaMs.
BIIGCI) HOH BIIMSIHUEM 3HAYUTEIHHOTO HpHTOKa KHUCJIOpOJa BO3AyXa IMPOUCXOIUT ITOJTHOE OKUCIICHUE I'OPHOYETO BENIECTBA
it C02 u H20 (IIpH TOPEHHH CYXOT0 FOPIOYEro Ha OCHOBE YPOTPOITHHA TaKKe 06pa3yeTc;1 N2) HpI/I 3TOM OCTASTCS
M30BITOK KHCIIOPO/a, KOTOPBIH MPH BEICOKOM TeMIIepaTrype 00JiaaeT BBICOKOW OKHCIUTEIHHOM
AKTUBHOCTBIO, II03TOMY BHELIHSASA YaCTh IUIAMEHHU HA3bIBACTCSA OKUCIUTENbHON. Mcnonp3ys

noaayB BO3AyXa, MOKHO YBCIIMYUTL TEMIICPATYPY IIJIaMCHHU.

IIpakTryeckas yacth: Llenb onbITa: M3y4uTh CTPOCHUE TUIAMEHM, OIIPEACIIUTD TEMIIEPATypy B
Pa3HBIX €0 30HaX IIPU UCIIOJIB30BAHUU PA3IUYHBIX UICTOYHUKOB TEILIA .

llepeuenv damuuxos yugposoti nabopamopuu: NaTIUK TEMIIEPATYPbI
TepPMOMApHBIN. /JonornumenvHoe 060pyodosanue: ITATHB C 3AKUMOM; Iep KaTesb s
NpOOUPOK; CIUPTOBKA . Mamepuanel u peakmuguvl: COUPT ITUIIOBBIN; CyX0€ roployee; cBeya.

Texnuxa bezonacnocmu.
1. . Pabota cBs3aHa ¢ OTKPBITBIM INIAMCHEM — 6eperI/ITCCB OXKora.

2. . Tepmomnapa mocine U3BJIeUEHHUS U3 MJIAMEHH OCTHIBAET HE Cpa3y — OeperuTech 0¥kKora.
3.B ciupToBKE CONMEPIKUTCS TOPIOYast )KUIKOCTb.

HHcmpyKuuﬂ K 6bINOJIHEHUIO.

1 .ITonkmrounTe BHICOKOTEMITEPATYPHBIN JaTUUK (TEpMOIIapy) K PETUCTPATOPY JTAHHBIX
(xoMIIbIOTEPY). 3aKpenuTe NaTYUK B IITATUBE TaK, YTOObI €r0 KOHYHMK Kacancst puTuis
CIIUPTOBKH .

2 . 3axrure cnupToBKy. Korja nokasanusi cTabMIM3HPYyIOTCs, 3alHUILINTE 3HAaUEHHE
TEeMIEPATyphl Ha cxeme muamenu (puc. 1). 3.Ilepememaiite 1aT4uk TeMIepaTypsl B CIEAYIOLIYIO
TOYKY IUIAMEHH B COOTBETCTBHH CO cXxeMoi. /[yt aToro ocnmabmsiite MypTy u mepeMeniante e
(BMecTe ¢ JIanKoil U JaTYMKOM) B Hy>kKHOE MecTo. Koria mokasanusi CTabMIN3upyrOTCs, CHOBA
3aHOCHTE 3HAUYECHHE TEMIIEPATypPhl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHHU, OTMEUCHHBIX HAa CXEME . 5 .
[ToBTOpHTE NEUCTBUS CO CBEYOM U CYyXHUM T'OPIOYHM.



6.00paTtute BHUManue! [Ipy n3ydeHUH CTpOEHHUS IIJIaMEHU CyXOT'0 TOPIOYETro
ucnoinb3yercs 1/4 yacts Tabnerku. Kycouek roprouero moMeniaroT Ha KepaMUIeCKYIO ITUTKY.

Puc. 1. Touku nu3mepeHus teMieparypsl IiaMeHu 7 . BHecuTe B 1miamsi CHUPTOBKU Ha
HOJIMHUHYTHI IPoOUPKY. M3BIIeKknuTe NpOOHPKY U3 IJIAMEHU U PACCMOTPUTE €€ MOBEPXHOCTb.

8 . [loBropute onbIT co cBeuoid. Kakoro nisera obpaszoascs Hanér? Yro 310 3a BemecTBo?

Pe3ynbTaThl n3MepeHunii/Ha001eHuH

HcTounuk
TEIJIOTEI

Temneparypa
OKOJIO (pUTHIIS
(kycouka
rOpIOYEro)

Temneparypa B
CpeaHen YyacTu
IJIaMEeHH

Temneparypa B
BEPXHEHN 4acTH
IJIaMEeHU

Yro
00pa30BaIOCh
Ha
MOBEPXHOCTH
POOUPKH

1 | CouproBka

2 Cseua

3 | Cyxoe
roproyee

Buisoowi:

B BBIBOJ1ax yKa3aTh, KAKOM UCTOUYHHUK TETUIOTHI MPEANOUYTUTEIHLHO UCTIOIB30BATh B XUMHUECKOU
1abopaTopuu U MoYemy .

KOHmpOﬂbele eonpocal.

1 . Kakoit uCTOUHUK MmiIaMeHu ObLUT UcTiob30Ban? 2 . Kakas yacTh niaMeHu camas ropsdas?

3 . Jlo xakoil MaKCUMaJIbHOM TeMIepaTypbl yIaéTcs nporpeTs repmonapy? 4 . Uro ropsiuee —
LIEHTP IUIAMEHU WM Kpasi?

1. . Ilouemy crupTOBKa rOpUT MOYTH OECIIBETHBIM IIJITAMEHEM, a CBEYa — CBETSIUM?
MOXHO JI1 KCTI0JIB30BaTh CBEYM B J1a0OpPaTOpUU BMECTO CITUPTOBOK?

2. . Kakue npoayKThl TOPEHHs OJMHAKOBBI y CIUPTOBKH U cBeun? 7 . 3ajaHue Ams
noarorosku k 'MA, BIIP

[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKU U
HarpeBaTh TY YacTh, TJI€ JIEKUT BEIIECTBO; 2.3aKPEMUTh NPOOUPKY B IITATUBE U HArpPEeBATh Ty
4acTh, TJI€ JIEKUT BEILECTBO;

3.B3Th IPOOUPKY B PYKH, IPOTPETh BCIO MPOOUPKY, a 3aTE€M TY YaCTb, IJI€ JISXKUT BEILIECTBO;
4.3aKpenuTh NPOOUPKY B IITATUBE, IPOIPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, TJI€ JIEKHUT

BemecTBo . (IIpaBuibHbIN OTBET: 4 .)
8.3amanue s pa3BUTHS QYHKIIMOHATHHOW TPAMOTHOCTH

B xnure Maiikna @apanes «/ctopus cBeun» aBTOp ONMUCHIBAET ONBIT, KOTOPHIN OH

JIEMOHCTPHUPOBAJ Ha CBOMX JIEKIMIX. B maMs cBeun OH MOMeIIain U30THYTYIO CTEKISTHHYIO
TpyOKy. OuH KOHEIl TPYOKH OIyCKaJCs HEAAIEKO OT (DUTUJIISL, BTOPOW BBIBOAMIICS HA
HECKOJIbKO CAHTUMETPOB OT Tu1aMeHu. Yepe3 HeKOoTopoe BpeMs K KOHITY TPYOKH TOTHOCHIIN
ropAuyo ayduny. [logBisuiocs miuams, KOTOpOe CyIEeCTBOBAIIO OTAEIBHO OT IJIAMEHU CBEYH.

Kak M0OHO 00BSCHUTD ITO SBJICHUE?

OtBet: B 370l yacTu TutaMeHu MpOUCXOIUT ucnapeHue napaduna. [lapsl napaduna Ha Bo3myxe,
NP TOJKUTAHUH, 3aTOPAOTCA.




Puc. 2. OnbIT ¢ IUIaMEHEM CBEYU

JleMoHCTpanMOHHBII 3KkcniepuMeHT Ne 1. «Boidenenue u noznowenue menia —
NPUBHAK XUMUYECKOU PeaKyuuy

Teoperuueckas yactb. PaboTa npoBoauTcst mpu u3yueHuu TeMbl «lIpu3Haku XUMHUYECKHUX
peakuuii». Boigenenue u

IOTJIOUICHHUE TEIUIOThI, U3MEHEHNE OKPACKH PACTBOPOB MJIM BEILECTB, BBIICICHHUE Ia3a SIBISIFOTCS
OCHOBHBIMM IIPU3HAKaMH XUMHUYECKHUX peakuuil. Takxke UMeeT CMbICI IOBTOPUTH padOTy npu
BBEJICHUU TIOHATHS «TEIJI0BOM 3((eKT peakumy .

[TpakTudeckas yacTh. Llens paboThI: MPOAEMOHCTPUPOBATH BHIICTICHHUE U MTOTIIONICHIE TeIlIa
IIPU XUMHYECKUX peakuusax. CBA3aTh NOKa3aHMS 1aTYMKA TEMIIEPATYPbI C OCSI3aTEIbHBIMU
OLIYIICHUSIMH.

Ilepeuenv oamuuxos yughposoil rabopamopuu. TATIUK TEMIIEPATYPHI TUTATHHOBBIM.

HononnumenvHoe obopyoosanue: 1Ba XUMUUYECKUX cTakaHa (50 mi1), MpOMBIBaKa C
JTUCTHILTMPOBAHHON BOJIOM, CTaKaH JUIsl CIMBA OTPAOOTaHHBIX PACTBOPOB.

Mamepuanvt u peakmugsl: aTFOMUHHAEBAs IPOBOJIOKA WU rpanyibl, 20%-Hbli pacTBOP
ruapokcuaa Hatpust NaOH, 10%-usiii pactBop ykcycHoi kucinotel CH3COOH, ruapokapOonat
HaTpus NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .Pabotath B oukax. 2. Tpebyetcs cobmtoienue Mep 6e30MacHOCTH
npu paboTe ¢ TUAPOKCUAOM HATpUsl U HarpeBaTeIbHBIMU IPHUOOPAMHU.

Hncmpyxkyus k evinonnenuro.: 1.B xuMuueckuii crakan Haeite pactBop meiaoun NaOH.
W3meprTe ero temmneparypy. [loMmecTuTe rpanynsl Wi IPOBOJIOKY alFOMUHHUS TaK, YTOOBI HaJl
HUMU OcTaBajcs cioii xuakoctu. Korna HaunéTcs peakuusi, oOpaTuTe BHUMaHUE MKOJILHIUKOB
Ha BBIJICJICHHE T'a3a U yBEIHUEHUE TeMIepaTypsl. JKenaTenbHo (eciau peakiuus UAET HE CIUILIKOM
OypHO) MPOMTH MO KIaccy U JaTh MIKOJIbHUKAM MOTPOraTh CTaKaH, YTOObI YOEIUThCSA, UTO €T0
coJiepkuMoe pazorpenock. OTMETbTE MaKCHMaIbHYIO TeMIIEpaTypy pactBopa. [lomyueHHbIi
pe3ynbTaT 3aHECUTE B TAONIHUILY .

2.IIpomoiiTe 1aT4MK TeMIIepaTypsl BOLOH. B crakaH HaneiTe yKCyCHYIO KMCIOTY Ha 1/3 mo
BbIcOTE. MI3MephTe €€ Temmeparypy.

Heb6onpmmmu mopuusiMu HaCBIBTE THIPOKAPOOHAT HATPHSI, TOMEITUBAS JaATYMKOM
temriepaTypbl. OOpaTuTe BHUMaHUE IIKOJLHUKOB Ha BBIICTICHUE Ta3a - MPU3HAK XUMUYECKOU
peakuuu. [TocMoTpuTe, Kak u3MeHsieTcs: TeMiiepatypa. OTMEThTe MUHUMAJIbHYIO TEMIIEPATypy
pacTBopa.

[Tonmy4eHHbIH pe3ynbTaT YYeHUKH 3aHOCAT B TaOnuIy. Pe3ynbpTaTel nuaMepeHuit /Ha0mo 1eHui

Pearupyronue Bemecrsa | HavanbHas MaxkcumanbHa | BeigeneHue wim norjiomeHue
TeMreparypa s/MUHUMAJIbHA | TETUIOTHI
pactBopa sl TEMIIEpaTypa
pacTBopa

PactBop mienouu u
AITIOMUHUN

PactBOp ykcycHOI




KHUCJOTHI U COJa

Bvi16o0wbi: YkazaTh NpU3HaKU XUMUUYECKUX PEaKLUH.
Konmponvnvie éonpocoi:
1. .IlpuBeaute npumepsl peaklnii, IPOTEKAOIIMX C BbIICIEHUEM TEIIOTHI.

2. .Jlnsg nonydeHus HeraméHoOM U3BECTH MeJl MPOKAIUBAIOT MPHU BBICOKOH Temiieparype. K
KaKOMY THITY MOKHO OTHECTH 3Ty peakiuto? 3.3ananue s noarotrosku k ['A, BIIP:
Tonpko XUMHUYECKHUE SIBJICHUS [IEPEUNCIICHBI B TPYIIIIE:

1.'openue cBeun, BBIMIAACHHUE JOKICBBIX Kallellb, KUIIeHUEe BOIbI 2.CKUCaHHue I0JI0YHOTO COKa,
CKHCaHHE MOJIOKa, pacCTBOpeHHE MeJia B yKcyce 3. TasHue cHera, TUTaBJICHHE CBUHIIA,
poTyXaHue KypuHoro siina 4.00pa3oBanue TymMaHa, ropeHHe OCHIalIbCKOM CBEYH, TOPEHHE
MIPUPOTHOTO Ta3a

JleMOHCTpallMOHHBII IKcniepuMeHT Ne 2. «Pa3znoscenue 600bl InNeKmMpPU4eCKUM moKom»

Teoperunueckas yacto. [lepen HauamoMm paboThI cieyeT 00CYAUTH CO IIKOJIbHUKAMH BOIIPOC:
MPOCTBIM MJIHM CJIOKHBIM BEILIECTBOM sIBIIsieTCS Boja. [locie BBIABMKEHHS yHaIIUMUCS
Pa3JIMYHBIX TUTIOTE3 YUYUTEIh IPOCUT MPEAJIOKUTH BAPUAHTHI UX IKCIIEPUMEHTATIBLHON MPOBEPKH.

OOBIYHO JaHHBIN OIBIT PEKOMEHIYIOT IPOBOINUTE B ipubope ["'opmaHa, yCTpOHCTBO KOTOPOTO
SBIISIETCS IOCTATOYHO CJIOHBIM JJI1 BOCBMHUKJIACCHUKOB. Y JOOHEE €ro MPOBOJAUTH B MPUOOPE
TSl OTIBITOB C DJIEKTPUUECKUM TOKOM, MCTIOJIB3Ys B KauecTBe dJekTponuTa 10%-HbIil pacTBOp
TUAPOKCHUA HATPUS U CTANIbHBIE (JTydllle HUKEJIEBbIC) 2NIeKTPOoIbl. Bo n30exaHnre BCrieHUBaHUS
pacTBopa npu JEMOHCTPALMH K JIEKTPOIUTY CIeAyeT J00aBUTh STHIIOBBIN ciupT (Ha 4 00bEMa
pactBopa 3eKTpoanuTa 1 00béM 95%-HOro pacTBOpa CiupTa) .

[TpakTrueckas yactb. Lleab paboThl: copMupoBaTH NPEACTABICHUS Y yUaluXxcs 00 aHanu3e
CJIOKHBIX BEIIECTB M U3MEHEHUH MOJIEKYJI CJIOKHBIX BEHIECTB B X0JI€ XUMUYECKUX PEAKIUH.

Hononnumenvroe 06opyoosanue: IpuOOP A ONBITOB € IEKTPUIECKUM TOKOM; HCTOUHUK
MIOCTOSTHHOTO TOKA: MMPOOHMPKH - 2 IIT., MPOHYMEPOBAHHBIC; JIYYNHKA; CITUPTOBKA; TPOOKH — 2
LIT, TUHLET .

Mamepuanst u peakmugul: cnupT STUIOBBIHN, 10%-HBII pacTBOP MIETOYH.

Texnuxa 6esonacnocmu: Paborats B oukax. TpeOyroTcs crienranbHble Mepbl O€30MaCHOCTH NPU
paboTe ¢ THAPOKCUIIOM HATPHS .

Huempykyus x evtnonnenuro: 1.3amoHUTE 3JEKTPOIUTHUECKYIO BaHHY U I€MOHCTpPallMOHHbIE
NpOoOUPKHU pacTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypoka. 2.IIpogemMoHcTpupyiiTe mpudbop
yyaumcsi, 00bSICHUTE €r0 YCTPOHCTBO U BKJIFOUUTE OCTOSTHHBIN AJIEKTPUUECKHI TOK.

1. HabGmromaercs BbIIEICHUE Ta30B Ha dIEKTpoAax npudopa. OOparute BHUMaHUE
y4aluxcs Ha TO, YTO OJJMH U3 T'a30B BBIJIENIAETCSI MHTEHCUBHEH M 3aHUMAeT B JIBa pa3a
607b11MHA 00BEM MO CPABHEHUIO CO BTOPBIM I'a30M.

2. OO6cynute HabOJaeMble IPU3HAKU XUMHUECKON PEeaKLny, ceNaiiTe mpernonoKeHus o
TOM, B KaKUX NMPOOUPKAX HAXOJATCS KUCIOPO U BOAOPOI. DIEKTPOIIN3 IPEKPATUTE,
KOTJa B poOupkax HabepéTcst 0KoiIo 6 MII BOJIopoJa U 3 Ml KHCIOpoJa .

3. OOpaTtute BHUMaHUE Ha pa3inyHble 00BEMBI COOpaHHbIX Ta30B. [IpoOupKH MIOTHO
3aKpOUTE MPOOKAMU TIOJI CJIOEM SJIEKTPOJIHTA. TICIOMIEH JTYIMHOM ONPEAeIIUTE HATuINe
KHCJIOpOo/ia B IpoOupKe, TOpAIIeH TydnHOM monoxxrure Bogopo. [Ipennoxure
y4aIluMCs 3aHECTH pe3yJIbTaThl HAOMI0IeHUH B Tabnuiy. Pe3ynbraTel HaOm01eHUH




Howmep npobupku O0BEM Taza Ha3Banue raza

1

2

Bwvi600vi: OTpa3uth, 4TO MPOUCXOAUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X0/1€ XUMUUYECKOU
peaxIuu.

Konumponvusie gonpocei: 1. M0XHO 1 110 BHEIIHEMY BUY OTJIMYUTH I'a3 BOAOPOA OT ras3a
kucinoponaa? 2 .Kakue 4aCTHIIbI COXPAHSIOTCS B XOJI€ MPOTEKAHMS PEaKIH PA3JIOKEHUS BOJIbI, a
Kakue paspymarorcsa? 3 .Kak g0kazars, 4TO B COCTaBe caxapa CoJiepKarcs aTOMBI yriepoaa?

4 3apmanue s noarotoBku kK 'UA, BIIP. [Tpu coOupanuu ra3oB HCHOIB3YIOT MPUOOPEI,
npejcTaBieHHble Ha pucyHKe. C MOMOIIbIO, KAKMX U3 YKa3aHHBIX IPUOOPOB MOXKHO cOOMPATh
Bostopon? OOoCHYyiiTE CBOW OTBET, UCXO/S U3 CBOWCTB IaHHOTO Ta3a.

Puc. 7. IlpuGopsl 111 coOMpaHus ra3oB

JemoHCcTpanroHHbIN SKcTiepuMeHT Ne 3. «3aK0oH COXPaHEHHS! MacChl BEIIECTBY
Teopernueckas yactb. [Ipu u3yueHnn 1aHHOM TEMBI L1e1ecoo0pa3Ho co3aaTh MIPOOIEMHYIO
CUTYALUIO, U1 pa3pelIeHus

KOTOPOH ydaluecs: BbIIBUTAIOT TUIIOTE3bI, TPEOYIOLIME SKCIepUMEHTaIbHOM poBepku. [Ipu
00CYyXJI€HUH NPEJI0KEHHBIX BAPUAHTOB IPOBEPKHU BBIIBUHYTHIX TUIIOTE3 BOCBMUKIIACCHUKU
IpeUIaratoT pa3iInyHble BApUaHThl KOHCTPYKLUU IPHOOPOB, T.€. HPOSBIISIFOT TBOPUYECKYIO
AKTUBHOCTb, B X0J1€¢ KOTOPOH IIPOUCXOAUT MEPEOCMBICTICHIE TPUOOPETAEMBIX 3HAHUH.

Ha ypoke yuammuecs y3Hatot o padotax M. B. JlomonocoBa u A. JIaBya3be, TOCBSIIEHHBIX
OTKPBITHIO 3aKOHA COXPAaHEHUsI MacChl BEIIECTB, (DOPMYITHPYIOT 3aKOH, MPUXOAST K BBIBOAY, UTO
Macca BeIeCTB B XOJIe peaKkliu JOHKHA 0CTaBaThCs MOCTOSHHOM. JI0OUBIIMCH TOHUMAHHUS
JAHHOTO TE3WCa, YIUTEIb JEMOHCTPHUPYET IKCIIEPUMEHT .

IIpakTHdecKasi 4acThb. HCJ'II) pa60Tr,1: OKCIICPUMCHTAJIIBHO JOKAa3aTh 3aKOH COXPaHCHUA MACChI
BCIICCTB .

ﬂOl’lOJlHumefle0€ 060py006aHue: BE€ChI TCXHOXUMHWYCCKUEC HUJIU DJICKTPOHHBIC, CBEYA, Koyi0a
INJIOCKOJOHHAsA 250 MJI; JIOXKKaA OJIA COKMI'aHHsA BCIICCTB.

Mamepuanvt u peakmugui: cBeya.
Texnuxa be3onacnocmu: BBIOIHATH TPeOOBaHUS MpU pabOTE C OTKPHITHIM IJIAMEHEM.

Hucmpyxkyus k evinonnenuro: Ha ppl9aKHBIX WM JIEKTPOHHBIX BECaX YPaBHOBEIINBAETCS
CBEYa, a 3aTeM YUHUTEelb 3aKUTaeT e€. Yyamuecss HabIoJaloT, 4TO B TeUeHHE ~1 MHUH
PaBHOBECHE BECOB HAPYIIAETCSA, YalllKa C TOPAIIECH CBEYON MOJHUMAETCS BBEPX. Y HalIuMCsI
3aaroTcs Bonpockl: «Kak MOXHO 00BSICHUTH HaOmogaeMblil gpakt? Kak 3ToT akTt cormacyercs
C 3aKOHOM COXPaHEHHUsI MacChl BemecTB?» OOCyKIeHHEe TaHHBIX BOIIPOCOB MPUBOIUT yUaAITUXCSI
K MBICJIH O TOM, YTO 3KCIIEPUMEHT MTPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKLIUIO
npubopa.

VYuurtens 3apaHee JOMKEH MOATOTOBUTE KOJIOY JOCTATOYHO OONBIIOr0 00bEMA C XOPOIIIO
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTABJICHA JIOJKEUKA.

B noxeuke 3akperisiercs ceua. Beck mpubop B cOope 3apaHee ypaBHOBEIIMBAETCS HA BECAX
(puc. 8) . Korza yuamuecs NpuxoasT K BBIBOAY, UTO OIBIT CJIELYET IPOBOAUTH B 3aKPHITOM
npubope, yuuTeab J0CTaET BEChI C KOO0, 3aKUraeT cBedy, 3aKpelIEHHYIO B JIOXKEUKE, BHOCUT



B KOJI6y U MJIOTHO 3aKPbIBACT. anumeca BUJAT, YTO PaBHOBCCHUC BCCOB HC HAPYHIACTCA B XOC
BCE€T'O OKCIIEpUMCHTA .

Puc. 8. [Tpubop /1 IEeMOHCTpaIMK 3aKOHA COXPAHCHHSI MACChI BEIIECTB

BriBoasr:
B BBIBO1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCA BEIIECTB MPH MPOTEKAHUH XUMUIECKON
peaKkIu COXpaHsAeTCs .

KonumponvHwvie 6onpocuwi:
3ananus 11 pa3BUTUS (PYHKIMOHAIBHON IPaMOTHOCTH

1. Ilpu ropenuu apoB octaércs 30aa. Macca 30J1bI MEHbIIE MAacChl B3ATHIX JUI CKUTAHUS
npoB. Kak MOXHO 00BACHUTD 3TOT PaxT?

2. Jlnst mpuroTOBIICHUS MSCHOTO OyJIbOHA ITOBAp B3I KycOK Msica Maccou 1 kr . [locne
BapKH Kycok msica ctai BecuTh 800 r . [loueMy macca uamenuiaco?

HemoncTpanronnsiii skcriepuMenT Ne 4. «OnpenenieHrne coctaBa BO3LyXay

Teoperuueckas yactb. [lepen npoBeeHNEM SKCIIEPUMEHTA YUaLUMCS HEOOX0AUMO OOBACHUTD
yCTpOiCcTBO IpubOpa, UTO 0O3HAYAIOT JAeeHUs. Takke HE0OXOAUMO yOeaAUThCs, YTO IPOoOKa
npubopa repMeTUYHO 3aKpbIBaeT cocy. IlpakTuyeckas yacte. Llens paboTsr:
AKCIEPUMEHTAIBHO ONPEAENIUTh O0BEMHYIO IO KMCIOPO/Ia B BO3YXE .

Hononnumenvroe 060opyoosanue: IpuodOp A ONPEAETICHHUs COCTaBa BO3/lyXa, ITATUB,
CIIUPTOBKA, CTEKJISIHHASI M1aJI0YKa, JIyYHHa, CTAKaH C BOJOM.

Mamepuanet u peakmugul: KpacHblit pochop.
Texnuxa 6ezonacrocmu: C OCTOPOKHOCTBIO 00paratrhbest ¢ ropsamumM Gochopom.
Hucmpyrkyus K 861noIHeHUIO:

1. KpucranmuzaTop HalmoJOBUHY 3aIllOJTHUTE BO/IOH. Ha MOBEpXHOCTH BOABI TOMECTUTE
dapdoposyto yamky ¢ 1—1,5 r cyxoro kpacHoro ¢ochopa. 2.00patute BHUMaHUE HA
HEO0OXOMMOE YCIIOBHE dKCIIEPUMEHTA — BIIAXKHBIHN (ocdop ncmonp30Bath Hemb3s1! dochopa
JIOJDKHO OBITH B34TO OOJIbIIE, YeM TpeOyeTCsl Ul CBA3BIBAHHS BCETO KUCIOPO/Ia, HAXOASIIETOCs
B COCY/Ie.

1. Ortkpoiite mpoOKy Mpudopa U MOMECTUTE KOJIOKOJ B KPUCTAIITU3ATOP C BOJIOM.
[Torpy3uTe KOJIOKOJ B BOJIY HACTOIBKO, YTOOBI YPOBEHB BOJIBI COBIAAN C HUYKHUM
JeneHrueM Kosokoda. [Ipu 3ToM HuKHUHN Kpail KOJIOKOJIa He JOJIKEH JOXOJIUTh JI0 JTHA
KpucTayn3aTopa . J1jis 3Toro KoJoKoJ 3aKpenuTe B LITATUBE UM IIOMECTUTE Ha JHO
KPUCTAJUIN3aTOPA JIBE€ CTEKIISIHHBIC MMAJIOUKH .

2. CuibHO pa3orpeB KOHEI[ CTEKISTHHON MaIOUKH, OMYCTUTE €€ B KOJIOKOJ U MOI0KTUTE
docdop. Kak Tosbko Gocdop 3aropesncs, OICTPO U3BICKUTE MATIOYKY U 3aKPONTE
KOJIOKOJ MpoOKoi. Komokon 3amonHseTcst TyCThIM O€IbIM JBIMOM, COCTOSIIIUM U3
yacTudek pochopHOro aHTHApHUIA.

3. Ilpu ropenun pochopa 06bEM Bo31yxa BHYTPHU KOJIOKOJIA BHAYAJIe OT HaIPEBaHUS
HEMHOTO YBEJIIMYNBACTCS, 3 YPOBEHb BOJIBI B KOJIOKOJIE MOHMXKaeTcs . [To mepe



pacxoJ0BaHUs KUCIOPO/Ia IIaMsl MOCTENEHHO racHeT. bensiii hocdopHblii aHruapua
pactBopsieTcs B Boge . Cocyn 0XIaxkJaeTcs, ra3 B KOJIOKOJIE IOCTEIIEHHO YMEHBIIAETCS B
00BbEME . YPOBEHb BOJBI B KOJIOKOJIE MOBBIIIAETCA . B kpucTamms3arop A0nenTe BOAbI B
TakoM 00beMe, 4TOObl BHYTPH U CHAPYXH KOJIOKOJIa YPOBHU ObUIM OJJMHAKOBBI U
COBIIAJIaJIM CO BTOPBIM JCJIEHUEM KOJIOKOJIA.

6 . OTKpoiTe MPUOOP ¥ MPH MTOMOIIU TOPSIIEH JIYIHHBI YOSIUTECh B TOM, YTO OCTABIIHIACS B
KOJIOKOJIE ra3 He MoJiep KuBaeT ropeHus. PesynabraTsl Habm0 e HUM

Yucio aenenuii B mpudope, Yucio geneHui B
3aM0JIHEHHBIX BO3AYXOM (10 puodope, 3armoTHEHHBIX .
Kaxoit ra3 npopearuposan?
MIPOBE/ICHHS PEAKITUH ) ra3zamu (Tocie

MIPOBEACHUS PEAKIIUN)

BriBoasr:
B BBIBOJIax yka3arh cojep:kaHUe KUCIOPoia B Bo3ayxe (B %).

KonTponbusie Bonpocs!: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit
00BEM Kucnopoaa B Bo3ayxe? CKoJIBKO 3TO cocTaBisieT B npoueHrtax? 3.I1louemy as
MPOBEJICHUS dKCIIepuMeHTa 0epyT u30bIToK hocdopa?

4.Kaxkoii ra3 octaicsi B KOJIOKoJie rociie cropanus ocdopa? 5.3aganus mis noarotoku k ['HA,
BIIP Vkaxure, B KaKyro IrpyIlly BXOIAT BEIIECTBA, 3arPsA3HAIOIINAE BO3AYX:

1. BopasHOU map, yriIeKUCIbIi ra3; 2.cCepHUCTBIN T'a3, OKCUIBI a30Ta; 3.KUCIOPO/I, a30T;
4.renuii, KUCTIOPO

9 xnacc
JlemoHcTpannoHHbIil 3xkcnepuMenT Ne 1. «TensioBoii 3p¢eKkT pacTBOpeHHs1 BelleCTB B BOJL
e»

Teoperuueckas yacTb. PacTBOpeHMe BelecTB MpeAcTaBiIseT coO0i cloxkHOe PU3UKO-
XUMHUUYECKOE SIBJICHHE, 3aBUCAILEE OT IPUPOJIbl pACTBOPEHHOTO BELIECTBA U PACTBOPUTENS, OT
TeMIIepaTypbl U KOHIIEHTPAILUN 00pa3yolerocs pacTBopa.

[Tpu pacTBOpEeHNH KPUCTAUNINYECKUX BEIIECTB B BOJIE IPOUCXOAT TPU OCHOBHBIX IpoIiecca.
1.Pa3py1ieHne KpuCTaIuIMUECKON pEeMIETKH pacTBOPSEMOTrO BEIIECTBA — DHAOTEPMHUUYECKUN
nporecc.

1. Tupparauus, T.e. B3aUMOJEHCTBUE YACTHI] (MOHOB MJIM MOJIEKYJI) PaCTBOPSEMOTO
BELIECTBA C MOJIEKYJIAMH BOJbI — DK30TepMHUecKuil mpouecc . 3.1lepenoc
TUAPATUPOBAHHBIX YAaCTHUI] OT TPaHUIIbI KPUCTAJUI-PACTBOP B 00IIMI 00BEM pacTBOpa,
3TOT IPOLIECC HE CONPOBOKIAAECTCSA HU BBIIEICHUEM, HU MOTJIOLIEHUEM TEIUIOTHL.

B 3aBucumocTH oT TOro, TemaoBoi 3h(HeKkT Kakoro U3 AByX MPOLECCOB (pa3pylIeHue KpUcTalia
WIM TUJpaTalys 4acTull) npeoliagaer, o0muil TerioBoi 3¢ (eKT pacTBOPEHUSI MOXKET ObITH
BEJIMYMHOM MOJIOKUTEIBHON WIHM OTPULIATEIBHOM.

[IpakTtuueckas 9actb. [{envb pabomul: opeIeTUTh TETUIOBOM A((DEKT pacTBOPEHUS CEPHOM
KHUCTIOTHI, THAPOKCUIA HATPUS U HUTPATa AMMOHHUS .

Ilepeuenv oamyuxos yughposoii nabopamopuu: NaTINK TEMIIEPATYPbl IUTATUHOBBIH .

Jlononnumenvroe obopyoosanue: ctakad Ha 150 Mi1 — 3 TIT.; CTEKIISTHHAS TTATOYKA; MPOMBIBAIIKA;
MepHas MpoOUPKa; IIraTesb — 2 T .

Mamepuansi u peakmugvl: cepHasi KUCI0Ta (KOHLI .); THAPOKCU HATPUsI KPUCTAILITUYECKUIA;
HUTPAT aMMOHHS .



Texnuxa 6ezonacrnocmu: 1.CepHas KUCIIOTa U THAPOKCU]T HATPUS SBISIOTCS arpeCCHBHBIMU
BenlecTBaMu. HeoOXommmo ocreperatbest MX MONMaAaHus Ha KOXKY U oJiexy. 2.bepeus rinaza!
3.Heo0Oxo1mMo MOMHUTH MPaBUIIO pa3BeAcHUs KucioT. 4.Ha pabodyeM MecTe TOIKHBI OBITh
HeHTpanu3youe cpeactsa: 2%-Hble pacTBOPHI THAPOKapOOHATa HATPHUS U YKCYCHON KUCIOTHI.

Huempykyus K 6blnOIHEHUIO:
1.B nepssiii crakan Haneite 50 mut Bojibl. 2.C MOMOIIIBIO JaTUMKa ONpEAeIUTe €€ TeMIlepaTypy.

1. OrmepsTe 10 M1 KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, IIPU
HepeMeIMBaHNH PAacTBOPA CTEKJITHHOM MMaJ04YKON BIMBalTEe CEpHYIO KUCiIoTy. OOpaTute
BHHUMAaHUE Ha MOPSII0K CMEIINBAHUS BOABI U CEpHOU KUCIOThI! CrenuTe 3a K3MEHEHUEM
TeMIIepaTyphl IPH pacTBOPEHUH KUCI0Thl. Hanbosee BbICOKOE OKa3aHUE TEMIIEPATYpPhl
3aHecuTe B Tabnuiy. JlaTyrK TIIATEIHHO IPOMOITE BOJIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOIIKA THAPOKCHIA HATPUS U
BieiTe 50 My Bobl. ONyCTHTE IaTYUK TEMIIEPATYpPhl U IEPEMEIIaliTe PacTBOP.
OTMeThTE caMO€ BBICOKOE 3HaYEHUE TeMIeparypsl. THIaTeIbHO TPOMOUTE JaTUUK
BOJIOH.

3. B Tpernii crakan HachImbTe 15 I MEIKOKPUCTAIUIMYECKOTO HUTPATa aMMOHHS U
npuieite 50 M Boabl. OnmycTUTe JaTYUK TEMIEpaTyphbl U OBICTPO NepeMeliaiire
pactBop. Hanbonee Hu3koe 3HaUeHHE TEMIIEPaTyphl 3aHECUTE B TAOIHILY.

Pe3ynbrarhel u3mepeHuit/Hadmo1eHui

¥ ¥
Hccnenyemas cucteMa | JluctimmpoBannas | oo T 12°°4 | Boma+ NaOH | Po@ ¥ NH4NC3
BOZIA

Temneparypa, °C

Buisoowi:

OTpa3uTh, Kakoi Tera0Boi 3G deKT npeodiiagaeT Npu pacTBOPEHUH B BOJE CEPHON KUCIIOTHI,
HUTpaTa aMMOHHS, THJIPOKCH/1a HATPUS.

KOHmpOﬂbele eonpocsl.

1.06bsicHUTE, TOUEMY TIPH PACTBOPEHUU OJJHUX BEIIECTB B BOJIE BBIACISIETCS TEIUIOTA, IPYTHX
— nornomaercs. 2.IIpeanonoxute TerioBor 3(exT mpoiiecca pacTBOPEHHS B BOJIC
TUAPOKCHUA KA.

[TpakTiueckas padota Ne 1. DneKTpOIUTHI M HEIJIEKTPOIUTHI

Teoperunueckas yactob. [Ipy pacTBOpeHUU B BOJI€ HOHHBIX COETMHEHUH MOJISIPHBIE MOJIEKYJIbI
BOJIbI OKPY’KalOT (COJIbBAaTUPYIOT) 3apsKEHHBIE HOHBL, IEPEBOJS UX B pacTBOp. MoJIEKyIIsIpHbIE
COEIMHEHUS COJIbBATUPYIOTCS, HO HE paclajaroTcs Ha MOHBI . B mepBoM ciydae pacTBop
IIPOBOAMT JIEKTPUUYECKUI TOK, BO BTOPOM HET .

OnpenenuTts NPUHAAIC)KHOCTD BEIIECTBA WJIM PACTBOPA BELIECTBA K DJIEKTPOJIUTAM MOXKHO MPHU
MIOMOIIY U3MEPEHUS IEKTPONPOBOIHOCTU. ECiin 371€KTPONIpOBOIHOCTD BEIHKA, TO
UCCIIEYEMBbIi 00BEKT — 27eKTpoauT. Eciin 3HaueHue 351eKTponpoBOJHOCTH MeHbIe 20
MKCM/CM, TO 3TO HEIIEKTPOJIUT .

[IpakTH4ecKas 4acThb.

Llenv pabomul: onipeieTUTh MPUHAIICKHOCTh BEIIECTB, CMECEH BEIIECTB U PAaCTBOPOB BEIIECTB
K 3JIEKTPOJIUTAM U HEIJIEKTPOJIUTAM .




Ilepeuenv oamuuxos yughposoil rabopamopuu: TaTIUK IEKTPOIIPOBOAHOCTH . JlONOTHUTENBHOE
o0opynoBaHue: cTakaHbl Ha 50 MII; ITATUB € 33)KUMOM; IPOMbIBajKa . MaTepHalibl U PEaKTHUBBI:
JUCTHILTMPOBaHHAs BoJa; 10 20 MJI STHIIOBOTO CIMPTa, OEH3MHA, KepOCHHA; 5%-HOT0 pacTBOpa
caxapo3sl, pactBopa criupta (1:1), 5%-Horo pactBopa xjopuaa HaTpus; 5%-HOro pacTBopa
XJ0pOBO10POJ1a; 5%-HOTO pacTBOpa TMAPOKCH/IA HATPHS, TIOBApEHHAs COJIb (TBEPAAst), caxap
(TBEPBIH) .

Texnuxa 6ezonacnocmu: Ilpu paboTe ¢ TOPIOYUMH KUJIKOCTIMH (CIHPT, OCH3UH, KEPOCHH )
BOJIM3U HE JJOJHKHO OBITH OTKPBITOTO OTHSI.

Huempykyus K 6blnOIHEHUIO:

1.B cTakaH moMecTHTe NOBAPEHHYIO COJIb U OIIYCTUTE B CTAKAH JATYHMK JIEKTPOIPOBOAHOCTH .
[TpoBOAMT 1M CONb IAEKTPUUECKUHM TOK? 2. AHAIOTUYHBIE AEHCTBUS ITPOBEIUTE C caxapo30il . 3 .
B crakan naneiite 20 M1 uccienyeMoro pacTBopa.

1. Omycrure B HEro AaT4YMK JIEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIH B JIANIKE IITaTUBA.
HaGnronaiiTe 3a n3MeHEeHHEM 3HAa4eHUs 3JIeKTponpoBoaHocTH. Koraa nokasaHus
JaTYMKa TePeCcTaHyT H3MEHATHCS, 3AIUIINTE er0 3HAYCHNE B TAOJIUITY .

2. OOparute BHUMaHue! J[aT4uK 1MOCiie KaKI0ro OMbITa TIIATSIIHEHO TPOMBIBACTCS BOJIOH.
6.3aTeM JaTUMK OIYCTUTE B CIEAYIOLINNA PACTBOP . AHAJOTUYHBIE IEUCTBUS IPOJEIANTE
CO BCEMU pacTBOpaMHu. Pe3ynbTarsl n3MepeHnit

Ne Ha3zBanue 3HaueHue DIEKTPOIHUT WIN HEITEKTPOIUT
ONbITA | BEILECTBA, AIEKTPOIPOBOAHOCTH,
pactBopa MKCMm/cM
1
2

KOHmpOﬂbele eonpocsl.

1.0O6pamatoT BHUMaHUE, YTO HU AUCTUIIMPOBAHHAS BOJA, HU TBEPAs COJIb HE MTPOBOIST
AIIEKTPUYECKOT0 TOKa. TeM He MeHee pacTBOpP COJIHM B BOJE MPOBOJUT 3JIEKTPUUECKUM TOK. ITO
3HAUUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOJIBUKHBIE 3apsbl. [loa aTo Habm01eHIEe
BBO/JIST OTNIPEICTICHUE AIEKTPOIUTA U MEXAHU3M IJICKTPOJIUTUUECKON AUCCOIMAIIHH.

2 . Beerna 11 BoJHBIE PaCTBOPHI BEIIECTB MPOBOAT 3eKTprueckuii Tok? He Beceraa, T.e.
HEKOTOpBIE BEUIECTBA HE JAIOT MOHOB IIPU PACTBOPEHUH . DTO — BEIIECTBA C MOJIEKYJIIPHON
KpUCTAJUIMYECKON pemi€TKoM. 3.3ananus 1 nogrorosku k I'MA, BITP

A) K xopomio pacTBOPUMBIM JIEKTPOJIUTAM OTHOCSTCS:

l.runpokeun 6apus; 2.¢ochat maraus; 3.cynspua meau(ll); 4.xapOonat xanpuus. b)
DIIEKTPUYECKUI TOK MPOBOJMT:

l.paCTBop OTUJIOBOT'O CIIMPTA, 2.paCTBOp TIMICPpHUHA, 3.paCTBOp T'TFOKO3BI; 4.paCTBOp
TUAPOKCHU A KAJIbIIH.

JlaGopaTtopusbiii onbIT Ne 1. «BiusitHue pacTBOpUTENSt HA AUCCOIMAIIIION

TGODeTI/I‘IeCKaﬂ JacTh. Bo MHOrMX XJopuaax nepexoaHbiX METAJIJIOB CBA3U
MMEIOT B 3HAYUTEIHLHOM Mepe KOBAJICHTHBIN XapakTep . MaonosipHbple PacTBOPUTEH (CITHPT
WIN AIIeTOH) COJbBATUPYIOT MOJIEKYJIbI IeTHKOM. [Ipu 100aBiIeHNN BOIbI OHA COJIBATUPYET
MOHBI, BbI3bIBAs AJIEKTPOIIMTUYECKYIO JUccoLranuio . LIBeT pacTBopa npu 3TOM U3MEHSETCs, a
AJIEKTPONPOBOIHOCTH PE3KO BO3PACTAET .




[TpakTudeckas yactb. Llenas paboTsl: chopMupoBaTh NpencTaBieHNe O POJIM PACTBOPUTEIIS B
JIEKTPOIUTUYECKOHN TUCCOLMALINY.

Ilepeuens oamuuxoe yughposoii 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .

Jlononnumenvroe 06opyoosaHue: 1Ba BHICOKUX XUMHUECKUX cTakaHa (50 mur); cTeKJIsTHHAs
najgoyka.

Mamepuanet u peakmuewot: CuCl2 6e3BoHBIN (MMEET KOPUIHEBHIH BET . [Tomyuator, HarpeBas
KPUCTAJUIOTUIPAT B YAIIKE JUIsl BRIMAPUBAHUS . XPAHAT B IJIOTHO 3aKPHITOM COCY/I€); alleTOH
WM CIIUPT .

Texnuka 6ezonacnocmu: 1 . ConupT U alleTOH — Toproyre BemecTsa. He Mcmonb30BaTh OTKPHITOE
wiamst. CriennanbHble Mephl 0€30MacCHOCTH P paboTe C TOPIOYUMHU KUIKOCTSIMH. 30eraTh
nonajaHus Cojied Meu Ha KOXKY U OJICK/Y, TaK KaK OHU SJIOBUTHI.

2 . Ilpu monaiaHuK CMBITH XOJIOTHOW BOJIOM O€3 MbLIa.
Hucmpykyus K 6inoHeHuio:

1. B xummyeckuii crakad HaceimbTe ~0,5 T 6e3BoaHOrO0 Xopuaa meau (1) CuCl2 u naneiire
~25 MJI civpTa Uiy aleToHa .

2. PacTtBOpHTE BeleCTBO, MepeMEIINBas COAEPKUMOE CTAKaHA CTEKJITHHON MalOYKOM.
Ecnu pacTBOPUTH COJIb MOJIHOCTHIO HE YAAETCS, aKKypaTHO CIIEUTE ITOIyYEHHBIN pacTBOP
B JIPYTrOM CTAKaH.

3. Tlorpysute B pacTBOp IIyN JaTYHKA dIIEKTPOIPOBOJHOCTH U H3MEPHTE
AIIEKTPOIIPOBOHOCTH .

4. OOpaTtute BHUMaHME Ha L[BET pacTBopa. [Ipuieiite k pacTBopy 25 MJI BOJIBI.
[Tepememaiite, oOpaTuTe BHUMaHUE HAa U3MEHEHHE OKpacku. 5.13mepbTe
AIIEKTPONPOBOIHOCTH MTOJIyYEHHOT'O pacTBOpPA .

Pe3ynbrarel u3mepeHuit/Habmo1eHui

BemecTBo | DneKTponpoBOHOCT B CHUPTE | DIEKTPONPOBOJAHOCTH MOCHE JOOABICHHUS
(arreTone) BOJIBI

Xnopun Meau

(1

Bv1600b1: OTpa3uTth BIUSHUE PACTBOPUTEISI HA AJIEKTPOIPOBOIHOCTH COJIH.

Koumponvhvie sonpocwi: 1.0 4€M CBUIETENBCTBYET POCT AIEKTPONPOBOJAHOCTH COJIU IIPU
no6asiennu Boabl? 2 . [louemy n3mensiercs et pactsopa? 3 . Kak BiusieT mpupoaa
PacTBOPUTEIISA HA AIEKTPOJIUTUUYECKYIO TUCCOIUALINIO?

Jlab6opaTtopusbrit onbIT Ne 2. «CuiibHBIE U CITA0BIE SJICKTPOJIUTHI
TeopeTrnueckas 4acTh. DIEKTPOIUTAMH HA3bIBAIOTCS BEIIECTBA, PACTIAIAIONINECS HA HOHBI
BCJICJICTBHE DIIEKTPOIUTUICCKOM

Jucconuanuu. PacTBOpBI 2IEKTPOJIUTOB SBIISFOTCS IPOBOJHUKAMH BTOPOTO POJA, TAK KAK
IPOBOJAT IEKTPUUECKUI TOK 3a CUET HOHOB. 10 CTOCOOHOCTH K AJIEKTPOIUTHIECKOM
JMCCOLIMALIMY JIEKTPOJIUTHI YCIIOBHO Pa3JelsAOT Ha CHIIbHBIE U ci1a0ble. CUIIbHBIE 2JIEKTPOIUTHI
NPAaKTUYECKH MOJTHOCTHIO TMCCOLMMPOBAHBI Ha HOHBI B pa30aBiIeHHBIX pacTBopax . K HUM
OTHOCSTCSI MHOTHE HEOPTraHUYECKHUE COJIM, HEKOTOPBIE KUCIIOTHI U LIEI0YU




. Cnabnie SJICKTPO- JIUTHI JIMIIb YaCTUIHO AUCCOUNNPOBAHBI HA NOHBI, KOTOPBIC HAXOAATCS B
JUHAMHUYCCKOM PaBHOBCCHHU C HEAUCCOIMUPOBAHHBIMU MOJICKYJIaAMU . K cimabpim OJICKTPOJIMTaM
OTHOCATCA MHOI'MC OPraHN4YCCKUC KUCJIIOTBI U OCHOBAHUA .

[TpakTudeckas 4yactb. [{enb pabomul: ONPENACTUTb, SBISIOTCS JTU BbIJAHHBIC BEIIECTBA
CUJIbHBIMU WJIM CJIa0BIMU AJIEKTPOJIIUTAMU HA OCHOBAHUM U3MEPEHUS 3JIEKTPOIIPOBOTHOCTH UX
pPacTBOPOB .

Ilepeuens oamuuxoe yughposoii 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .

Jlononnumenvroe 060pyodosanue: TPU XUMHUUECKUX cTakaHa (25—>50 mur), mpoMbIBajKa ¢
JUCTUIUIMPOBAHHON BOJOM .

Mamepuanwt u peakmusot. 10 %-Hble pacTBOPBI COSHOM, A30THOM U YKCYCHOM KHUCIOT
(>kenaTenpHO B KamenbHUIAX ); GUIbTpOBaIbHAS Oymara .

Texnuxa 6ezonacnocmu: CobmoaiiTe Mepbl 0€301IaCHOCTH IIPH padoTe ¢
KHCJIOTaMH U IIEJI0YaMH.

Huempykyus K 6blNOIHEHUIO:
1. B Tpum crakana HaneiTe mo 25—50 M1 IUCTUIUTMPOBAHHON BOJIBI.

2. B mepBrif ctakad 1o0aBeTe | Karumo yKCYCHOM KUCIIOTHI, BO BTOPOH — COJISIHOM, B
TPETUl — a30THOM.

3. H3mepbTe 351eKTpOIPOBOJHOCTh KaXKJ0I'0 PaCTBOPA, BEITUPAs LIy (PUIbTPOBAIBLHON
OyMmaroii mociue Kaxjaoro u3Mepenus . Pe3ynbrarel usmepenuit

No 3HadeHue QJICKTPOIIPOBOAHOCTH, MKCM/cM HazBaHune BeIJaHHOTO BEIIECTBA

3

Bv1600v1: OTpa3zuTe NPUHAJICKHOCTD BEIIECTB K CUIIbHBIM M C1a0BbIM 3JIEKTPOJIUTAM.
KoHTpoJIbHBIE BOITPOCHI:

1.ITouemy pacTBOp COISHON KHCIOTHI JTy4lIe MPOBOAUT JIEKTPUUECKHUM TOK 110 CPABHEHUIO C
pacTBOPOM YKCYCHOM KUCHOTHI? 2.K KakuM 3JI€KTpOIMTaM OTHOCUTCS pacTBOP a30THOM
kucnoTel? 3 . 3aganue mis moaroroBku k ' IA, BIIP

(DOpMYJ'ILI TOJIBKO CJ1a0BIX QJICKTPOJHUTOB IPCACTABIICHLI B PAAY:
1.Ca(OH)2, st, H2504 2.H2C03, NH3'H20, H25 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JemoncTpannoHHbIH onbIT Ne 2. «/3yueHune BIUsHUS pa3TU4HbIX (PaKTOPOB HA CKOPOCTh
peaxkumn

Teopernueckas yactb. CyliecTBYIOT pa3Hble Moau(UKaK MpruOopa Ui U3y4eHUS
XUMHUYECKHX peakiuil. B 0/1HOM KOHCTPYKIIMHU pOJIb peakTopa BhIMOIHAET 00bIYHas MpoOupKa, B
Ipyroi, Oosiee coBpeMeHHOM, — cocy JlannombTa.

OZHaKO TEXHUKA AEMOHCTPALUH SKCIIEPUMEHTA OCTAETCA OJUHAKOBOM. MEeHsieTCs JIUIIb
MOPSIIOK CMEIIMBaHUs pearupyronux Bemiects. CHauana B MpOOUPKY-PEAKTOP 3aTHUBACTCS
PacTBOP KUCIIOTHI, @ B HETO TOMEIAeTCs TBEPI0E BEIIECTBO (IIMHK, MpPaMop).



[IpakTudeckas yactb. Lleab paboThl: H3yUHUTh BIMSHUE PA3IHUHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKON PEaKIIMH.

Ilepeuens oamuukoeé yugposoii 1abopamopuu: TATINK TEMIEPATYPhI IIATHHOBBII.

Hononnumenvroe 0bopyooeanue: IpuoOOp Ui U3y4EHUs] CKOPOCTH XMMUYECKHX PEaKInii;
9JIEKTpUUECKas IUIUTKA; CTaKaH XUMHUYECKUi Ha 250 MiI; mnaTesns; KpUCTALIN3aTop 1is
poMbIBaHMs cocy10B JlannonbTa; npodupku I1X-21 (3 wr.) .

Mamepuanvt u peaxmueul: consiHasi kucinota (4%-Hblil); consHas kucinoTa (10%-Hblil); Kycouku
Mpamopa; MOPOIIOK MpamMopa; yKcycHasi kuciota (6%- Hblil); UHK; nepokcu Bojgopoaa (3%-
HBII); nuokcua Mapranma (IV) .

Texnuxa besonacnocmu: CobmoaaTh MpaBuiIa padboThl ¢ KUCIOTAMU M HarpeBaTeIbHBIMU
AIIEKTPUYECKUMHU ITPUOO- pamH .

Hucmpykyus K 6binonHeHUIO:
Onwvim 1.Bausinue mpupoIsl pearupyronyux BEIIECTB Ha CKOPOCTh XUMUUYECKOU PeakInu

B oxano xoneno cocyna Jlangonsta Haneite 3 M 1 M pactBop ykcycHoM Kuciotsl ( 6%-
HBII PAaCTBOP), B IPYroe KOJCHO MOMECTUTEe 2—3 TpaHyIibl IMHKA. Bo BTopoii cocyn Jlan-
noabTa HasenTe 3 it 1 M cosnsiHo# kucnoTsl ( 4%-Hblii), B Ipyroe KOJIeHo — 2—3 rpaHyJibl
nuHKa . [Ipucoeaunaure cocyapl JlaHm0/IbTa K MAHOMETPUYECKHM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO NepeelTe KUCIOThI B cocynax Jlannonbra k rpanynam
1uHKa. CpaBHUTE YPOBHU JKHUKOCTH B MAHOMETPUUYECKHUX TpyOKax. Ydariuecs AeiaioT BBIBOJ O
pa3HOM CKOPOCTHU XMMHYECKUX PEAKIUH .

Onvim 2. BnusiHre KOHIIEHTPAIUN PEaruPYIONINX BEIIECTB HA CKOPOCTh XUMUYECKOW PEaKIIuu

B ogno koneHo cocyzaa JlannonbTa Hanelte 3 mit 4%-HOM CONSIHOM KUCIIOTBI, B APYrO€ KOJIEHO
nomecTuTe 2—3 rpanyisl IMHKA . Bo BTOpoit cocyn Jlanmonbra Hanete 3 mit 10%-Hoii
COJIIHOM KHMCIIOTBI, B IPYTrOo€ KOJIEHO — 2—3 rpaHyJibl HUHKA. [Ipucoenqunute cocyasl Jlangonera
K MAaHOMETPUYECKUM TPYOKaM.

O6patute BHUMaHue! OAHOBpEMEHHO NepeseiiTe KUCIOTHI B cocynax JIaHaoabpTa K rpaHynam
1uHKa. CpaBHUTE YPOBHU >KUJKOCTH B MAHOMETPUUYECKUX TpyOKax. Ydariuecs AeiaiT BIBOJ O
pa3HOM CKOPOCTH XMMHYECKUX PEAKIUH.

Onvim 3. BnusHue TeMIepaTypsl pearupyoix BeIeCTB Ha CKOPOCTh XUMHUUECKOW peakiuu

B oxno xoneno cocyna Jlannonera HaneiTe 3 it 10 % consiHOM KUCIIOTBI, B APYTro€ KOJIEHO
nomectute 2—3 rpaHyssl HuHKA . Bo BTopoit cocyn Jlannonsra Hanelite 3 M 10%-Hoii cons-
HOUW KUCIJIOTHI, HarpeToi Ha BojsiHOU 6ane 10 50 °C, B aApyroe KojeHO — 2—3 TpaHyJibl LUHKA.
[Tpucoeaunute cocyanbl JIaHT0IbTa K MAHOMETPUUECKUM TPYOKaM.

Ob6parure BHuManue! OAHOBpEMEHHO NepeieiTe KUCIO0ThI B cocyaax JIanaonbTa K rpanyiam
nuHKa. CpaBHUTE YPOBHU KHUJIKOCTH B MAHOMETPUUYECKUX TPyOKax. Yyaiuecs JeatT BIBOJ O
pa3HOI CKOPOCTU XUMHUUYECKUX pEAKLUH .

Onvim Ne 4. BnusiHue OBEPXHOCTH CONPUKOCHOBEHHUSI PEarpyIOIINX BEIIECTB Ha CKOPOCTh
XUMUYECKON peaKuu

B oxno xoneno cocyna Jlannonbsta Haneite 3 mi 4%-HOU COJITHOW KUCJIOTHI, B IPYTO€ KOJIEHO
noMectuTe 1 r Mpamopa, B3ATOro B BUjie Kycouka. Bo BTopoii cocya Jlannonera Haneite 3 mi
4%-H0ii CONSTHON KUCIIOTHI, B APYroe KojieHo — 1 r mopoika Mpamopa. [Iprcoennnute cocy bl
JlannonbTa K MAHOMETPUYECKUM TPYOKaM.



Obpamume enumanue! OTHOBPEMEHHO IEpeNieTe KUCIOTHI B cocyaax JIaHaonbTa K MpamMmopy
nuHKa. CpaBHUTE YPOBHU KHUJIKOCTH B MAHOMETPUUECKUX TpyOKax. Yuamiuecs JenaioT BbIBOJA O
Pa3HOM CKOPOCTU XUMHUUYECKUX PEAKLIH.

Onwvim 5. BnusiHMe KaTtaan3aTopa Ha CKOPOCTh XMMHUYECKOM peakuun

B crakan ¢ Bojo#, Harperoit 10 50 °C, momecTuTe 2 JeMOHCTPAallMOHHBIE IPoOUpKHU ¢ 2 Mt 3% -
HOT'O pacTBOpa MEPOKCUIA BOJAOPOIa. BeIIepKUBAOT MPOOHPKHU B BOJIE OKOJIO 2 MHH.
N3BnekuTe mpoOUpKH U3 BOASTHOW OaHU U TTPOJEMOHCTPUPYHTE yUaAIIMMCS PE3yJIbTaT — Ha
CTEHKaX MPOOUPKU MOSBHIIUCH MMY3bIPHKU Ta3a KHclopoaa. B oy U3 mpoOUpok BHECHTE HA
KOHYMKe mmateis auokcua mapranna (IV) . HaGmrogaroT sHEpruYHOE BhIICTIEHNE KHCIOPO/Ia.

Konmponvrnwvie sonpocwi: 1.01T kKakux (HakTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peakiiun?
2.IloueMy pa3iio’keHHE NEpPOKCUa BOJOPOia B IPUCYTCTBUM Juokcuaa Mapranua (IV) cuauana
uAET O4eHb OBICTPO, a 3aTeM 3aMeIsIeTCs ?

1. 3apganus s pa3BuTUs GYHKIMOHAIHHON IPAMOTHOCTH:

B Tpu oguHakoBble IPOOUPKU YUEHUKH HAIMIIU 110 5 MJI pacTBOPA COJSTHOM KUCIIOTBI
OJIMHAKOBOM KOHILEHTpalMU. B nepByro npoOUpKyY MOJIOKUIN CTPYKKH Kejle3a, BO BTOPYIO —
CTPY>KKH LIUHKA, B TPETHIO — CTPYKKU HEU3BECTHOTO CBETJIOrO SIPKO OJIECTSILEro

Metasuta. Hanbosee MHTEHCHMBHO BhIJICJICHUE Ta3a HAOMIOAAIA B TPEThEH MIPOOUPKE ¢
HEU3BECTHBIM MeTalIoM. Bo BTOpoii mpoOupke ¢ IMHKOM WHTEHCHBHOCTD BBIJICIICHHS ra3a OblIa
MEHBIIIe, YeM B TpeThel. B mepBoii mpoOupKe ¢ Keae30M HHTEHCUBHOCTD BBIJICIICHHS T'a3a Oblia
HanMEHBIIICH.

a)/leficTBue kakoro (akTopa, BIHSIONICTO Ha CKOPOCTh peaKIny, Haboqam ydarmuecs? 0)
Kakoii MeTann Mor HaXOIMThCS B TpeThel Mpodupke? 3anuiuTe Ha3BaHUE METala.

1. Ha rpaduke npencraBieHa 3aBUCUMOCTb KOHIIEHTPAIIUU UCXOIHBIX BEIECTB U
MIPOAYKTOB PEAKIMU OT BPEMEHU IIPOTEKAHUS PEAKLIUU:

Puc. 20. Fpaq)I/IK 3aBUCUMOCTH KOHIICHTpAalluU UCXOAHBIX BCHICCTB U ITPOAYKTOB PEaKIIUU OT
BPEMCHU NIPOTECKAHHA PCaKINN

Omnpenenure, Kakasi KpUBasi ONMCBHIBAET N3MEHEHUE KOHIIEHTPALMK NCXOJHBIX BEILECTB, a KaKas
— IPOJIYKTOB PEAKLINH .
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