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[TosicHuTenpHas 3anucka
Pabouas nporpamma 1no XMMHH Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa30BaHUs COCTaBlICHA HA
OCHOBE ITOJIO’KEHHH 1 TpeOOBaHU K pe3yJIbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeIbHON
IIPOrpaMMBl, MIpe/icTaBiIeHHbIX B DeiepaibHOM IroCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe
OCHOBHOT'O 00111ero 00pa3oBaHus, YTBEPKACHHOTO MPpUKa3oM MuHUCTEpCTBa 00pa30BaHus U
Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoit mporpaMmmsl BociuTanusi, OCHOBHOM
obpa3zoBarenbHOi mporpammbl MBOY Crexenckoii CIII ocHoBHOTO 00111€TO 00pa30BaHws,
puUMepHOM paboueit mporpammel MHCTHTYTA cTpaTerun pa3BuTHsl oOpazoBanus Poccuiickoit
Axanemuu oOpazoBanust M, 2021

B COOTBETCTBUU C
- [Tonoxxenunem o pabouyeit mporpamme yueOHoro npeamera, kypca MbOY Crexenckoit CIL

Y OPUEHTUPOBAHHON Ha peajn3aluio B IEHTPEe 00pa30BaHUs €CTECTBEHHOHAYYHOU
HarpaBjeHHOCTH «Touka poctay, coznanHoro Ha 6aze MBOVY «Crexenckas CII » ¢ nienbto
pa3BUTHS y 00yYarOIIMXCSl €CTECTBEHHOHAYYHOU, MaTEMAaTUYECKOM, HH(OPMaLIMOHHON
rPaMOTHOCTH, (POPMHUPOBAHUSI KPUTHIECKOTO M KPEATUBHOTO MBIILJICHHUS, COBEPIICHCTBOBAHUS
HABBIKOB €CTECTBEHHOHAYYHON HAIMPABICHHOCTH, a TAKXKE JIJIS IPAKTHYECKON OTpabOTKH
yueOHOro Marepuana no yueoOHsiM npeameram «Pusnkay,«Xumus», «buomnorus,
«TexHomorusm.

Ha 6aze nieatpa «Touka pocTta» obecrieunBaeTcsi peaqu3anis 00pa3oBaTeIbHBIX IPOTPaMM
€CTECTBEHHOHAYYHOU HANpaBICHHOCTH, Pa3pabd0TaHHBIX B COOTBETCTBHHU C TPEOOBAHUSIMH
3aKOHOJIATENHCTBA B chepe 00pa3oBaHMs U C YIETOM peKoMeHammii denepaabHoro oneparopa
ydeOHoro npenmera «Xumus». O0pa3oBaTenbHas IporpaMMa I03BOJISIET HHTETPHPOBAThH
peau3yeMble 371eCh TIOAX0/IbI, CTPYKTYPY M COJICpKaHUE MIPU OpraHu3aIiy 00y4YeHHs XUMUH B
8—9 kIaccax, BBICTPOGHHOM Ha 0a3e Jr000ro U3 JOCTYIHBIX Y4eOHO-METOAMYECKUX
koMmiuiekcoB (YMK). Ucnons3oBanue 000opyaoBaHus IIEHTpa

«Touka pocCTa» MO3BOJIACT CO34aTh YCIIOBUA:
e JUId paCHIMpPCHUA COACPKAHNA INKOJIBbHOI'0O XUMHUYECKOI'O O6pa3OBaHI/I5{;

o JJIs1 TIOBBIIIICHU ST HO3HaBaTeHI)HOI>’I AKTUBHOCTHU 06y113101u1/1x051 B eCTCCTBCHHOHay‘IHOfI
o0acTu;

e JUIS Pa3BUTHUS JIMYHOCTH peOCHKa B MpoIiecce 00yYeHHUs XMMUU, €r0 CIIOCOOHOCTEH,
(dbopMHUPOBaHUS U YIOBIETBOPEHUS COIIMAIHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

117151 pabOTHI ¢ OAAPEHHBIMU IKOJILHUKAMH, OPTaHU3AINH UX PAa3BUTHS B PA3TUYHBIX 00JIaCTsIX
00pa3zoBaTenbHON, TBOPUECKON JAEATETHHOCTH.

[Tpumenss nudpoBbie 1a00paTOPUN HA YPOKAX XUMHH, YIAIIUECS CMOTYT BBITTOJTHUTH
MHOECTBO JJA0OPAaTOPHBIX PadOT M SKCIIEPUMEHTOB 1O MPOTPAMMe OCHOBHOM IIIKOJIBI.
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Kpartkoe onucanue noaxo0B K CTpyKTYpUpPOBaHHUIO MaTepraioB B oOpa3oBarenbHOiM
nporpamme (OII) npencraBieHsl CleAyOIUE pa3aeibl:
1. Meronbl H3y4eHus BELIECTB U XUMUYECKUX SBJICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI
XUMHHU.

HepBOHaanBHBIe XUMHUYCCKUC ITOHATHA.

PacTtBopBI.

Teopus 371EKTPOIUTUYECKON JUCCOLIHAIIIH.
XUMUYECKHE peaKkinu.

2

3

4. OCHOBHBIE KJIaCChl HEOPIAHUYECKUX COCINHEHUH.

5

6

7.  XUMHYECKHUE 3JIEMEHTHI (CBONCTBA METAJIIIOB, HEMETAJIJIOB U UX COEAMHEHUN).

B ocHOBY BbIIENIEHHS TAKUX PA3/IEI0B 3aJI0KEH XUMUYECKUN dKCIIEPUMEHT, TPAAULUOHHAS
cucreMa u3ydeHuss XuMuu. OCHOBHOM popMoii yueOHO nesTeIbHOCTH ABISETCS XUMUYECKUN
OKCIIEPUMEHT, IIPOBOANMBII B BUIE Ta00PATOPHBIX, MPAKTHYECKUX PAOOT M JEMOHCTPAIIHHA.
JIeMOHCTpallMOHHBINM SKCIIEPUMEHT IIPOBOAUTCS B TOM CIIy4ae, €CIM OH OIaceH /IS BBIIIOTHECHHUS
YUYAIIAMUCS WM UMEIOIIUNACS TPUOOP NMPECTaBIICH B €IMHCTBEHHOM SK3EMILIsIpE.

Jnst u3y4deHusi npeamera « XMMHsD HA 3Tane 0CHOBHOI0 00111ero 00pa3oBaHusi OTBOJIUTCS

136 gacoB: 8 kitacc - 68 yacoB; 9 kimacc —68 vacos. /lanHas oOpa3oBaTebHas IporpaMma
o0ecreurBaeT YCBOCHHE YUAIIUMHUCS BAKHEHIIIMX XUMUYECKUX 3aKOHOB, TEOPHUM U MOHATHIA;
dbopMupyeT mpeacTaBlIeHrne O POJIU XUMHUHU B OKPYKAIOIIEM MUPE U KU3HU yeroBeka. [Ipu atom
OCHOBHO€ BHUMaHUE yJIENSAETCS CYIIHOCTH XUMUUECKUX PEAKIMI U METOJIaM UX
OCYULIECTBJICHUS.

OI[HI/IM M3 OCHOBHBIX ITPUHIMUIIOB ITOCTPOCHUA NPOTPAMMEBI ABJIACTCA MPUHIUIT JOCTYITHOCTH .
3KCHepI/IMeHTaHBHLIe JAaHHBIC, TIOJTYYCHHBIC YUAIIUMUCS ITPU BBIITOJIHCHUN KOJIMYCCTBCHHBIX
OIIBITOB, MO3BOJIAIOT YUalIUMCA CaMOCTOATCIIBHO 1€J1aTh BbIBOAbI, BBIABJIIATE 3aKOHOMCPHOCTH.
HOI[XOI[LI, 3AJIOKCHHBIC B COACPIKAHUC MTPOTPpaMMBI KypcCa, CO3Jar0T H606XOI[I/IMBIG yCJI0BUSA AJIL
CUCTEMHOI'0 YCBOCHUA yHalllTUMUCA OCHOB HAYKH, JJIA oOecreyeHus PpasBUBArOUICTO U
BOCIIUTBIBAKOIICTO BOSﬂCﬁCTBHH 06y‘IeHI/I}I Ha JIMYHOCTD Y4allICrocH.

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

Ornucanune MatepralbHO-TEXHUUECKOM 0a3bl IeHTpa «Touka poctay,
HCII0JIL3YEeMOr0 LISl peajn3aiuno0pa3oBaTe/IbHbIX IPOrPaMM B paMKaXx NpenoiaBaHus X
UMHUHU

Hugposaa (komnwvromepnasn) nadopamopusn (IIJI), nporpaMMHO-annapaTHbIi KOMILIEKC,
JATUYUKOBAs CUCTEMA — KOMILIEKT y4eOHOro 000py/10BaHus, BKIIOYAIOIINA H3MEPUTEIbHbIN
010K, HTEp(EHc KOTOPOro MO3BOJISIET 00ECeYNBATh CBS3b C MEPCOHATBLHBIM KOMIBIOTEPOM, U
Ha0Op JATYMKOB, PETUCTPUPYIOMINX 3HAUCHUS PA3TUYHBIX (DU3UIECKUX BEITHMYMH.

Jlamyuk memnepamypel ni1amunoeslil — IPOCTON U HaNEKHBIA AATYUK, TPEeAHA3HAUEH IS
U3MEPEHMS TEMIIEPATYPBI B BOJHBIX paCTBOPaxX U B ra3oBbIX cpenax. MimeeT pa3inuHbIin
nuana3oH udMepenuit ot —40 1o +180 °C. TexHnueckrne XapakKTEPUCTUKU JaTUYMKa YKa3aHbl B
MHCTPYKIUU N0 3KCIUTyaTaluu. /lamyuyuk memnepamypovt mepmonapuslil IpeIHa3HaueH JJIs



usmepenus remmepatyp 10 900 °C. Micnionb3yeTcst Mpu BRIMOJHEHUN PadoT, CBS3aHHBIX C
U3MEpEeHNeM TeMIIepaTyp IJIaMEeHH, TUIaBJICHUS U Pa3lIOKEHUs BEIIECTB.

Jamuuk onmuueckou naomuocmu (KoJaiopumemp) — NpeIHA3HAYECH IS U3MEPEHHUS
ONTHUYECKOM INIOTHOCTH OKPALIEHHBIX pacTBOPOB. VCIIOnb3yeTcst Ipu U3y4eHUH TEM
«PactBOpB», «CKOPOCTH XMMUUYECKHUX PEAKLIMNA», ONIPEAEICHUN KOHIEHTPALUU OKPAICHHBIX
WOHOB.

Jlamyux pH nipeHa3zHavyeH Ui U3MepeHus: BOAOpoAHOro nmokasarens (pH) BogHBIX pacTBOPOB
B PA3JIMYHBIX UCCIIEAOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEeIbl.

Jlamuuk 31eKkmponpoeooHocmu ipeTHa3HAYCH JUI U3MEPCHUS YICIbHOU
AJIEKTPOITPOBOIHOCTH JKUIAKOCTEH, B TOM YMCIIC ¥ BOJHBIX PacTBOPOB BemiecTB. [IpruMenseTcs
IMpU U3YUYCHUU TCOPpUU SHCKTpOHHTquCKOﬁ Aucconmanuu, XapakKTCpuCTUK BOJAHBIX PaCTBOPOB

Jlamuuk x10puo-uoHn06 VCrolib3yeTcs ISl KOMYECTBEHHOTO ONPEICICHHS COJIEPKAHHUS HOHOB
XJIOpa B BOAHBIX pacTBOpax, MOYBe, MPOAYKTaxX mutaHus. K qaTauky moakirovaercs
noHocenekTUBHbIN AtekTpo (MCD) (pabouuii a1neKTpo), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIISHTPAIIUH OIPEICIAEMOro HOHA, B JAHHOM CJIy4ae OT KOHIIeHTparuu aHuoHoB CI'.
[Morenmman MCH onpenenstoT OTHOCUTEIBHO 3JICKTPOia CPABHEHHS, KaK PaBUIIO,
XJIOpCepeOpsHOTO.

ﬂam‘luk’ Humpam-uoHo6 NPCIHA3HAYCH OJId KOJIMYCCTBCHHOT'O OIMMPCACIICHUA HUTPATOB B
Ppa3INIHbIX 00BeKTax Oprx(a}omeﬁ Cpeabl: BOJAC, OBOIIAX, (bPYKTaX, KOJI0ACHBIX U3JCINAX U
T.O.

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

Annapam 013 npoeedenusn xumuueckux peaxyuit (AIIXP) npenHazHadeH a5 MOJTYICHUS U
JIEMOHCTpPAIIMH CBONCTB TOKCUYHBIX TAPOB M ra30B . DTH BEIIECTBA MOTYYalOTCs B KOyOe-
peakrTope, ¥ Ipu HarpeBaHuM (Wi 0e3 HarpeBaHus) ra3000pa3Hble BELIECTBA IPOXOAST Yepes
MOTJIOTUTENbHBIE EMKOCTH (HACcaJK1) C paCTBOPAMU PEareHTOB, BCTYIMAIOT C HUMH B PEaKIIHUIO.
N306bITOK Ta3a MOTJIONIACTCS KUJIKUMU U TBEPABIMU PEareHTaMu, a TAK)Ke aKTHBUPOBAHHBIM
yraéM. Amapart 4aiile BCero UCHOIb3YIOT ISl OJIYYeHHS U IEMOHCTpAllMK CBOMCTB XJI0pa,
cepoBonopona. Ilpubop ona demoncmpayuu 3a86UcCUMOCmU CKOPOCMU XUMUYECKUX PEaKUUil 0
m paziuuHbIX YaKmopoe UCToIb3yIOT NIPU U3YYEHUU TEMBI

«CKOpOCTh XUMUYECKON peakuu» U TermioBoro 3ddexra xumuueckux peakuil. [Ipudop naér
BO3MO>KHOCTb 3KCIIEPUMEHTAJIBHO MCCIIEA0BATh BIUSHUE Ha CKOPOCTh XUMUYECKUX PEAKIIUN
ClenyIomuX (GakTOpOB: IPUPOJIbI pEarupyONIUX BEIIECTB, KOHIIEHTPAI[MN pearupyromux
BEIIIECTB, IJIOIIAIN TPAHUIIBI pasjiena a3 B reTepOreHHbIX cCUcTeMax (TIOBEPXHOCTH
CONPUKOCHOBEHMSI MEXKIY pearupyroIMMH BEIIeCTBaMH ), TEMIIEPATYPbI, KaTalnu3aTropa,
WHTHOUTOpA.

ITunemka-0o03amop — npuUCIIOCOOJIEHUE, UCTIONb3YEMOE B JTAOOPAaTOPUH I OTMEPUBAHUS
ornpeaenéHHOro 00béMa KUAKOCTH. [IMMeTkH BBITyCKatoTCs IEPEMEHHOTO U MTOCTOSHHOTO
00bEMa. B KOMIUIEKTHI 000pYAOBaHUS I MEAULIMHCKUX KJIACCOB BXOJAT YAOOHbIE MUIETKH -
J103aTOPBI OJIHOKAaHAIbHBIE, TO3BOJISIOIINE HACTPOUTh HEOOXOAUMBIN 00BEM 0TOMpaeMoi
KUAKOCTH B TPEX Pa3IMYHBIX IUANa30HaXx.

Bansa kombunupoeannasn npenHazHaveHa JUIsi HarpeBa CTEKISTHHBIX U (pappOpoBBIX COCY/IOB,
Korja TpedyeTrcsi Co3AaTh BOKPYT HArPeBaeMOI0 COCyla paBHOMEPHOE TeMIIepaTypHOe MoJe,
N30eKaTh MCIIOIB30BAHUS OTKPBITOTO TUTAMEHH U PACKAIEHHOM JIEKTPHUYECKON CITHPAIIH.
Kopmyc xomOuHUpOBaHHON O0aHU cAeNaH U3 afoMUHMS. JKUIKOCTHAS YacTh KOMOWHUPOBAHHOM
0aHU 3aKpBIBACTCS KOJIBIIAMH PA3IMYHOTO JHAMETPA.



Ilpuébop ona nonyuenus 2a3z06 ViCiONb3yeTCs IS MOIYICHUs HEOOIBIIUX KOTUYESCTB ra3oB:
BOJIOPOJ1a, KKCIOpoa (M3 TIEpOKCH A BOJOPOA), YIICKUCIOTO Ta3a.

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

Ha 6a3e uentpa «Touka pocta» oOecrieunBaeTcs peaiusaius 00pa3oBaTeIbHbIX IPOrPaMM
€CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HANpaBIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHUAMHU 3aKOHOAATEILCTBA B cpepe 00pa3oBaHUs U ¢ YUETOM PEKOMEHAalui
DenepanbHOTO OnepaTopa yueOHOTo npeamMeTa « XUMHUs».

OO0pa3oBarenbHas MporpaMma Mmo3BoJISIET HHTEIPUPOBATH PEATU3YEMbIE TIOIXO/IbI, CTPYKTYPY U
coJIepKaHue TIPU OpraHU3aIul 00yUYeHHSI XUMUU B 8—9 Ki1accax, BBICTPOSHHOM Ha 0a3ze
J000T0 U3 JOCTYMHBIX Y4eOHO-MeToanYecKuX KomiiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocta» npu peanusanuu ganHoit OIl mo3Bosnsiet co3aarhb
YCIIOBUS:

- paClIMpCHUA COACPIKAHUS IKOJIbHOI'0 XUMHYCCKOI'O O6paSOBaHI/I$I;
-AJIs1 IIOBBIILICHU A IMO3HABaTEJIbHON aKTHBHOCTH O6y‘laIOIJ_[I/IXC$I B CCTCCTBCHHOHay‘lHOﬁ O6J'IaCTI/I;

-JI7IS1 pa3BUTHSL IMYHOCTH peOEHKA B Tporiecce 00yueHUsT XUMHH, €r0 CIIOCOOHOCTEHH,
(dbopMUPOBAaHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

-JI71s1 paboThI ¢ 0JIapEHHBIMU IIKOJIFHUKAMU, OPTaHU3AIMY UX PA3BUTHS B PA3IMUHBIX 00JIaCTsIX
00pa3oBaTenbHON, TBOPUECKON JAEATEIHHOCTH.

HopMmbI oneHoK 3a Bce BUABI NPOBEPOYHBIX padoT

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

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAHUH BBILLIE YAOBIETBOPUTEIBHOIO: HANUYUE 2—3 OLIMOO0K
i 4—6 HeZ0YETOB 10 TEKyIeMy yueOHOMY MaTepuaiy; He 6osee 2 omuOoK win 4 He1ouETOB
10 NMPONIEHHOMY MaTepHually; UCIOIb30BaHNE HEPAIIMOHATIBHBIX IPUEMOB pEIIeHUs yueOHOM
3a/1a4H.

«3» — I0CTAaTOYHBIM MUHUMAaJIbHBIA YPOBEHD BBIIIOJIHEHUS TPEOOBAHUM, TPEIBABISEMBIX K
KOHKpeTHOU pabote: He 6osee 4—6 omunbok win 10 HeOYETOB M0 TEKyIIEMY yueOHOMY
MaTepuaiy; He Oosee 3—5 omunboK wiu He OoJiee 8 HEAOYETOB IO MPONHIEHHOMY y4eOHOMY
MarepHainy.

«2» — ypOBeHb BBIMIOJTHEHHS TPEOOBAHUH HIDKE YOBIETBOPUTEIHHOTO: HaIHune bomee 6
ommOoK uiu 10 HEeOUETOB O TEKYyIIeMy MaTepHary; 6ojiee 5 omuOoK wim 0osiee 8§ HEAOUETOB
0 MPOWIEHHOMY MaTepHualy.

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

I/ISYIICHI/IC XMMHH B OCHOBHOM IIKOJIE HaIlpaBJICHO HA JOCTHUIKCHUC 06y‘-IaIOH_II/IMI/ICSI
JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCIMETHEBIX PE3YJIHbTATOB OCBOCHUSA y‘IC6HOFO npeameTa .

JInyHOCTHBIE PE3YJILTATHI



JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIEro 00pa3oBaHUs JOCTUTAIOTCS
B X0/i¢ 00y4eHHs XMMUU B €IUHCTBE y4eOHOM U BOCIIUTATENbHOM AesTenbHOCTH Opranusanuu B
COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU COLUOKYJIBTYPHBIMU U JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE IIPABUJIAMU M HOPMaMH [TOBEJICHUS], U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALNUN O0yUYaIOLIUXCS

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Hampuomutwcxozo eocnumaHun

1.

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAay4YHOMY HacCJIeIUI0, MTOHUMAaHUS 3HaYEHUsI XUMUYECKON HAyKU B KU3HH COBPEMEHHOIO
o01ecTBa, ClIOCOOHOCTH BIAACTh JIOCTOBEPHOM HH(POPMAIIUEH O TIEPEIOBBIX
JOCTHXKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOM XUMHUU, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

I'pasxicoanckozo éocnumanus

1.

MNpeaACTaBJICHUA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTHBE, TOTOBHOCTHU K Pa3HOOOPA3HOW COBMECTHOM J1€ATEIbHOCTH MPH BHITIOTHEHUU
y‘IG6HI)IX, IMO3HABATCJIbHBIX 3a1a4, BBIIMTOJIHCHUH XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN
y4eOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIH B IIpoLecce
9TON y4yeOHOH AEATEIbHOCTH; TOTOBHOCTHU OLIEHUBATh CBOE MTOBEACHUE U TIOCTYIKU
CBOMX TOBapUUIECH € MO3UIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS
IIOCJIEICTBHUM MOCTYIIKOB;

llermocmu HAYYHO020 NO3HAHUA

1.

MHUPOBO33PEHUYECKUX MTPENCTABICHUN O BEIIECTBE U XUMUYECKON peaKuy,
COOTBETCTBYIOILIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINX OCHOBY
JUISl HOHUMaHMS CYITHOCTH HAyYHOH KapTHHBI MUpPa; MPEICTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3aUMOCBS35X UeJIOBEKa ¢ PUPOIHOI cpeaoH, o
POJIY XMMUU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEW;

IMMO3HAaBAaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMMOJTYYCHUEC HOBBIX 3HAHUM 110 XHUMHH,
HCO6XOI[I/IMBIX JJIA 00BSICHEHHS Ha6J'IIOI[aeMBIX IMponecCcoB U HBHGHHﬁ;

MO3HABATENbHOM U MH(POPMAITMOHHON KYJIbTYpPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOil,
JOCTYIHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeca K 00y4SHHIO U TTO3HAHUIO, JIFOO03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHuI0, UCCIIEOBATEHLCKOM AEITeTbHOCTH, K 0CO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B ajbHeHIeM;

Dopmuposanusn Kynbmypul 300p06bs

1.

OCO3HAHHUS LIEHHOCTH )XKU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 ®U3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHbBIX
MpUBBIYEK (YIOTPEOIECHUS alIKOTOJIsl, HAPKOTUKOB, KypEeHHs ), HEOOXOTUMOCTH
coOrofeHusl paBui 0€30MaCHOCTH MpU 00pallleHuU ¢ XUMUYECKUMH BEIlleCTBaMU B
OBITY U peabHOU KU3HU;

Tpyoogozo éocnumanus

1.

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, Y4eOHO -

U CCIJIE0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJIAX AEATEIBHOCTH; UHTEpPECA K
MPAKTUUYECKOMY U3YUYEHHIO MPOGEeCcCHii U TpyAa pa3iINdHOTo poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAaHUI IO XMMHUH, OCO3HAHHOT'O BBIOOpa



UH/IMBUIYaJIbHOW TPAeKTOPUH MPOOKEHHS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH;

IKonozuueckozo eocnumanus

1. »KOJOrMYEecKH 1eIecOo00pa3sHOTO OTHOIICHUS K MPUPO/IE KaK UCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CyIeCTBOBAHUS, [IOHUMAHUS LIEHHOCTH 3/10pOBOI0 U 0€30I1aCHOTO
o0pa3a *KH3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U
IICUXUYECKOMY 370pPOBbIO, OCO3HAHUS LIEHHOCTH COOJIIOICHHS ITPAaBUII 0€3011aCHOTO
MOBEJICHUS ITPU PabOTE C BEIIECTBAMH, A TAK)KE B CUTYaLUsX, YIPOXKAIOLINX 3A0POBBIO U
JKU3HHU JTIO/ICH;

2. cnocoOHOCTH MPUMEHATH 3HAHUSI, OJIy4aeMble IPU U3YYCHUH XUMUH, JUI PELICHUs
3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEH IPUPOJIHOM CPEIOM, IOBBIILICHUS YPOBHS
9KOJIOTUYECKOH KYJIbTYphl, 0CO3HAHMS [NI00ATBHOr0 XapakTepa 3KOJ0rMYECKUX Ipodiem
Y IIyTE€W UX PEIICHMS IIOCPEACTBOM METOI0B XUMUU;

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

MetanpeameTHble pe3ynbTaThl

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIIACISAIOT 3HAYUMBIE 11 JOPMHUPOBAHUS
MHUPOBO33PEHUS O0IeHayUYHbIe TOHATHUSA (3aKOH, TEOPUSs, IPUHLIUI, TUIIOTE3a, (haKT, CUCTEMA,
IIPOLIECC, SKCIIEPUMEHT U Jp.), KOTOPbIE UCIIONIb3YIOTCSI B €CTECTBEHHOHAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUM U3 3TUX NPeIMETOB (POPMHUPOBATH MIPEJCTABICHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, H YHUBEPCAIbHBIE YIeOHbIe NeiCTBUSA (TI03HABATEbHBIC,
KOMMYHHKaTHBHBIE, PETYJISTUBHBIE), KOTOpBIE 00ecreunBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM /1eATEIbHOCTH.

MertanpeameTHbIe pe3yabTaThl OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBI IO XUMHUHU OTPAXKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMU [103HABATEIBHBIMU JCHCTBUSAMH, B TOM YUCJIE:

Bbazoevimu nozuueckumu oeticmeuamu

1. YMCHHUEM UCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIIJICHUSA ITPU OCBOCHU N 3HAHMI:
PaCKpbIBATb CMBICII XUMHUYCCKUX MOHSATHH (BLI)ICJ'IHTB HX XapaKTCPHBIC ITPU3HAKH,
YCTaHABJIMBATh B3aUMOCBA3b C APYTUMHA HOHS[TI/IHMI/I), HUCIIOJIB30BaTh IMOHATUA AJIA
0OBsICHEHHS OTACIBHBIX q)aKTOB u HBHCHHﬁ; BI:I6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA
Knaccmbnxaunn XHUMHUYCCKUX BCUICCTB U XMMHYCCKHUX peaKHHﬁ; YCTaHAaBJIMBATh
MPUYIUHHOCIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMU HU3YUCHUA,; CTPOUTD JIOTHYCCKUC
pacCyxKacHus (I/IHJIYKTI/IBHBIC, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I); J€J1aTh BBIBOJBI U
3aKJIIOYCHUA,

2. yMEHHWEM IPUMEHSTH B IMPOIIECCE MO3HAHUS CUMBOJIMUYECKHE (3HAKOBBIE) MOJICIIH,
UCTIOJIb3yeMble B XUMHUH, TPe0Opa30BhIBaTh HNIMPOKO NPUMEHIEMbIE B XMMUU MOJIEIbHBIE
MpeJICTaBICHNUS] — XUMHUUYECKHUI 3HaK (CHMBOJI 3JIEMEHTA), XuMuieckast popmyia u
ypaBHEHHE XUMUYECKOH peakiiii — MpHU PelIeHnH Y4eOHOO3HABATENbHBIX 33/1a4; C
y4€TOM 3TUX MOJICTBHBIX NPEACTABICHAN BBISABISITh H XapaKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLIUH;

ba3zoevimu uccneoosamensvckumu oelicmeuamu

1. YMCHHEM HCIIOJIB30BATh IMOCTABJICHHBIC BOITPOCHI B KAUYCCTBC HHCTPYMCHTA IIO3HAHWSA, a
TAaKXC B KQ4€CTBC OCHOBBI AJIA (I)OpMI/IpOBaHI/I}I TUIIOTE3bI 110 MPOBCPKE MPABHUIILHOCTHU
BBICKA3bIBACMBIX CY)KI[GHHﬁ;



nproOpeTeHue OnbITa MO IAHUPOBAHHIO, OPTaHU3ALIUH U TIPOBEICHUIO YIEHUYECKUX
9KCIEPUMEHTOB: YMEHHE HaOII0AaTh 3a X0 JIOM IIPOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €0 pe3yabTar, GOPMYIUPOBATH 00OOIIEHHUS M BEIBOBI IO PE3YJIbTaTaM
IPOBEIEHHOIO OMBITA, UCCIEJOBAHUS, COCTABIATh OTUET O NMPOJICIIaHHON paboTe;

Pabomoiui c unghopmayueit

1.

YMEHHEM BBIOMPATh, aHATU3UPOBATH U UHTEPIIPETHUPOBATH UH (DOPMAIIHIO PA3ITUIHBIX
BUIOB ¥ (POPM MIPEICTABICHHUS, TIOTYIaEMYIO U3 PA3HBIX UCTOYHHUKOB (Hay4HO-
MOMYJISIPHAS JINTEPATypa XUMUIECKOTO COJIEPIKAaHUS, CIIPABOYHBIE TIOCOOUS, PECYPChI
WNHuTtepHeta);

YMEHUEM MIPUMEHSATH Pa3IMYHbIC METOIbI M 3aIIPOCHI MPHU 10 UCKE U OTOOpE
uH(OPMAIIMK U COOTBETCTBYIOIIHNX JAHHBIX, HEOOXOUMBIX JIJISl BBIMIOJTHCHUS yUECOHBIX U
MMO3HABATENIbHBIX 3a71a4 ONPEACIEHHOIO TUIIA; TPUOOPETEHNE OMBITa B 00JIACTH
UCIIOJIb30BaHUsI MH(POPMAITMOHHOKOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBIIA/ICHHC
KYJbTYPOU aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CUCTEM;

YMEHHUEM HUCIOJIb30BaTh U AaHAIU3UPOBATH 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 XO€ TUAIOTa U/ TUCKYCCHH) MO CYILIECTBY
o0cyxaeMoi TeMbI, (POPMYJIMPOBATH CBOU MPEIIOKCHHSI OTHOCUTEIBHO BHITIOTHCHHS
MpeAJIOKEHHOM 3a1a4u;

nproOpeTeHue ONbITa MPE3eHTALMH PE3YIbTaTOB BBIMOJIHEHUS XUMUYECKOTO
JKCIIEpUMEHTA (J1aOOpaTOPHOIO OIMbITA, TAOOPATOPHON PabOTHI MO UCCIIEOBAHUIO
CBOWCTB BEILIECTB, y4eOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAaMU MO3HABATENbHOM U
UCCIIEI0BATEIbCKON AEATENbHOCTH IPU PEIIEHNH BO3ZHUKAIOUINX Mpo0IeM Ha OCHOBE
yuéTa O0IIMX MHTEPECOB U COTIIACOBAHUS MO3ULUH (00CYX/1eHUsl, 0OMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI» U Jp.);

Yuueepcanvnvimu pezynamuenvimu oeiicmeuamu

1.

YMEHHMEM CaMOCTOSTENIBHO ONPEAEIATh 1NN AeSITEIbHOCTH, TNIaHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BbIOMpATh Harbosiee 3 (eKTUBHBIE CIIOCOOBI PEeIIeHUs yYeOHBIX U
MIO3HABATENIBHBIX 33/1a4, KOPPEKTUPOBATh MIPEAIOKEHHBIA aITOPUTM ACUCTBUN IIPU
BBITMIOJTHEHUH 3a/IaHUH C YUETOM MOJTY4YEHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX 00bEKTax —
BEIIECTBAX U PEAKLIMSX;

YMEHHMEM UCIIOJIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI, IIPEAJIAracMble B yCIOBUU
3aJaHuH.

ITpenmeTHBIE PE3yaBTATHI

B cocrtaBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHHIO 0053aTEIbHOIO CO/IEPIKaHus,
YCTAHOBJICHHOT'O IaHHOM MPUMEpPHON pabodel mporpaMMoid, BBIIEISIOT: OCBOCHHBIE
o0Oy4aroluMucs HaydHble 3HaHUs, YMEHUS U CIIOCOObI IeHCTBUH, criennduyecKue s IpeaMeT
HOMU o0macTi «XUMHs», BUIBI IEATEIBHOCTH 10 TIOJTY4YE€HUIO HOBOTO 3HAHUS, €T0
UHTEpIpeTaLni, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

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



8 KITACC

1.

10.

11.

PACKpbI6ams CMBICII OCHOBHBIX XMMHUYECKHUX TIOHSITHIA: aTOM, MOJICKYJIa, XUMHUYCCKU I
AJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh, BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHas ¥ MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi J10JIsl XUMUYECKOTO JIEMEHTAa, MOJISIPHBIH 00BEM, OKCHI, KHCIIO0TA, OCHOBAHHE,
COJIb, AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKast PEaKIIHs, TEIJIOBOM
ad ekt peakuu, KiraccupuKamus peaKuii, XkMUIecKasi CBsi3b, paCTBOP, MaccoBast OIS
BEIIIECTBA B PacTBOPE;

ULTIOCMPUPOBAMsb B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATUM (CM . 11 . 1)
MPUMEHSTH 3TH MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCNONb306aMb XUMUUECKYIO CUMBOJIMKY JJIs1 COCTaBJICHUs (POPMYJT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OFZpeaeﬂ}lWlb BaJICHTHOCTBb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, CTCIICHDb
OKHCJICHHA 3JICMCHTOB B 6I/IHapHI)IX COCAUHCHHAX, TPUHAIJICIKHOCTD BCUICCTB K
OHpe,I[CJ'IéHHOMy KJ1accy COCI[I/IHGHI/Iﬁ 110 Q)opMynaM; BUJ XUMHUUYECKOM CBSI3U
(KOBaJIGHTHaﬂ u I/IOHHaE[) B HCOPraHNM4YCCKUX COCANHCHUAX

packpvieams cmulca iepuoguyeckoro 3akona /1. . MenaeneeBa: 41eMOHCTPUPOBATH
MOHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX
MI0JIO’KEHUS B IEPUOMUECKON CUCTEME; 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HUs, 3aKOHA ABOTaAPO; ONUCHIBAMmb U
xapaxkmepu3o6ams TAOINUHYIO GOPMY NEPUOIUIECKON CUCTEMBI XMMHUYECKUX
AIIEMEHTOB: pa3NuyaTh MOHATHS «TJlaBHAs MoArpynna (A rpynmna)» u «modouHas
noarpynna (b rpynmna)», Masnsle u 60bIlIME TEPUOBL; COOMHOCUMb 0003HAYEHUS,
KOTOphIe uMeroTcs B Tabnute «Ileproandeckas cucrema XxuMudeckux siaementoB . U.
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsi A1pa, 00IIee YUCIO0 JIEKTPOHOB U pacHpeiesieHHe UX Mo
AIIEKTPOHHBIM CJIOSIM);

Ka1accuguyuposames XUMHUYECKUE JIEMEHTHI; HEOPTaHMUECKHE BEIIECTBA; XUMUYECKHE
peakiuu (1Mo YUCITY U COCTaBy YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY

dbdexry);

xapakmepu3oeams (OnUCbI6amMy) OOIINE XUMUUECKUE CBOMCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB, MOJITBEP K/1asl ONMCAHNE IPUME PaMH MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

npocHo3upoeantsb CBOMCTBaA BCIIECTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH MTPOTCKAHUA XUMHWYCCKUX HpCBpaIJ_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;

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;

NpUMeHsIMb OCHOBHBIE ONEPAIIMU MBICITUTEIBHON JEATEIIbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIeHE, CHCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBISBICHUE TPUIHMHHO-
CJICZICTBEHHBIX CBSI3EH — NI U3YYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;
€CTeCTBEHHOHAYYHBIC METO/IbI IO3HAHUS — HAOI0IeHUE, U3MEPEHUE, MOACTUPOBAHNE,
AKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIN );

cedosamy TpaBUIIaM MOJIb30BAHUS XUMHUECKOH MOCY 101 U 1a00paTOpHBIM
0o0opyIoBaHNEM, a TAK)KEe TIPAaBHIIaM OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUH C



HHCTPYKIUSAMHU 11O BBIIIOJIHCHUIO HaGOpaTOpHLIX XUMHYCCKUX OIIBITOB I10 MMOJYUCHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/ia), IPUTOTOBICHUIO
PacTBOPOB C ONPEAETEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MPOBOAUTH XMMHUECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JTakMyc, peHON(TaTIeHH, METUIOPAHXK U JIP.).

9 KJIACC

1. packpvieamsv cmvici OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTb,
ANEKTPOOTPHUIATEIIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PeaKlnsl, XUMUYECKast
CBSI3b, TEIUIOBOM 2(PEKT peaklnu, MOJIb, MOJISIPHBII 00BbEM, PACTBOD; SJEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLIMALINS, PEaKIIMK HOHHOTO 0OMEHa,
oOpaTuMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEILHO BOCCTAHOBUTEIbHBIC PEAKIIIH,
OKHUCITUTENh, BOCCTAHOBHUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAILITUYECKAsl ),
KpUCTAJUTHYECKas peméTka, Koppo3us METAJIJIOB, CIIJIaBbl; CKOPOCTh XUMUYECKON
peakiuu, npeaensHo pomyctumas konuentpanus (I11K);

2. umnroCmpupo8ams B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) U IPUMEHATH
9T TIOHSTHS TIPU OMMCAHUHU BEILIECTB U UX MIPEBPAILICHUI;

3. ucnonv3oeams XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJICHUS ()OPMYIT BELIECTB U
YPaBHEHUI XMMUYECKUX PEAKLUH;

4. onpedensimob BaIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX 2JIEMEHTOB B COCTMHEHUSX
Pa3IMYHOr0 COCTaBa; MPUHAIIEKHOCTh BEIIECTB K ONPEICIEHHOMY KIIACCy COCIMHEHUM
o ¢popMyiam; BUJ XUMHUIECKOUN CBsI3H (KOBaJICHTHAs, HOHHASI, METAJUTMYECKast) B
HEOPraHMYECKUX COSAMHEHUAX; 3apsi/l HOHA 10 XUMUYECKOU (hopMyIie; XapaKTep Cpebl
B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCTMHEHHM, TUIT KPUCTAIUTMYECKON PeIETKA
KOHKPETHOI'O BEILIECTBA;

5. packpwvieamwv cmwvica iepuoandeckoro 3akona J1. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro IOHUMaHUE: ONUCHLIBAMb U XAPAKMepu308ams TAOINUHYIO GOPMY MEPUOTUIECKON
CUCTEMbI XUMHNYCCKHUX 3JICMCHTOB: pa3IM4yaTh MOHATHUA «TJIaBHAA IMOATrPYIIa (A
rpynna)» u «nodounas noarpynmna (b rpynmna)», mansie u 60mbIMe
NEePUOAbL; COOmMHOCUMb 0003HAUEHUS, KOTOPbIE UIMEIOTCS B IEPUOINYECKON TabIuIe, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMK CTPOCHHUS aTOMOB XMMHUUYECKUX 2JIEMEHTOB (COCTaB U
3apsj siipa, 001ee YHCIIo AIEKTPOHOB U PACIIPEIeTIeHHE UX 110 JIEKTPOHHBIM
CIIOSIM); 06bACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB AJIEMEHTOB U UX
CO@}II/IHGHI/IfI B [Ipc€aciiax MajlbIX MEPHUOAOB U INIaBHBIX IMOATPYIIII C y‘IéTOM CTPOCHUSA UX
aTOMOB;

6. xnaccuguyuposamv XUMUYECKHE SJIEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XMMUUECKHE
peakiuu (110 YHCIIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETIeHEe OKUCICHHUS XUMHUECKHUX dJIEMEHTOB);

7. xapaxmepuzogeamo (Onucvléams) 00OIMNE XUMUUECKHE CBOMCTBA BEIIECTB PA3THIHBIX
KJIACCOB, MOJITBEPIK/1asl OTMMCAHNE TIPUME PAMH MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUYCCKHX PEAKITHIA;

8. cocmaensame ypaBHEHUS 3IEKTPOIUTHUECKON AUCCOLMALIMM KUCIIOT, LIEI0YeH U Colel;
MIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEaKIii HOHHOTO 0OMEeHa; YpaBHEHHsI PeaKIIHid,
MOATBEPKTAIOIUX CYIECTBOBAHUE T€HETUUECKOM CBSI3H MEXy BEILIECTBAMU
Pa3JIMYHBIX KJIACCOB;



9. packpovlieamsb CYIIIHOCTb OKHUCIIMTCIIBHO BOCCTAHOBUTCIIbHBIX peaxunﬁ nocpcaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O 0ajaHca 3THUX peaKHHﬁ;

10. npoenozuposams cBONCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BO3ZMOKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSX;

11. sbiyucaams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 10 (hOp MyJie COSTUHEHHUS; MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe; MPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUUECKON pPEeaKIuH;

12. credoéams npaBuIaM NOJIB30BAHUS XUMHUYECKOH MOCYI0M U 1a00OPaTOPHBIM
000pyIoBaHUEM, a TAKXKE MPaBUIaM OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHSMHU I10 BHIITOJHEHUIO Ja00PaTOPHBIX XUMHUYECKHX OIBITOB IO HOJTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTICKUCIIOTO ra3a);

13. nposooums peakunu, NOATBEPHKAAIOLINE KAYECTBEHHBIN CO CTaB Pa3IMYHbIX BEIIECTB!
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPH OpoMuUI, noaua, KapOoHart, pocdar, cumkar,
cynb(ar, THAPOKCUINOHBI, KATUOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILECTB;

14. npumensams OCHOBHBIE OIIEPALIUN MBICIUTEIBHOMN EATEIbHOCTY — aHAJIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHUE, CUCTEMATH3AIMIO, BBISIBICHHE IPUUMHHOCIIEACTBEHHBIX CBS3€H
— JUIsl U3yYEHUS CBOWCTB BELIECTB U XUMUUECKHUX PEAKIIMI; €CTECTBEHHOHAYYHbIE
METO/bI M03HaHUs — HaOJII0/IeHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasbHBIN M MBICIICHHBII).

COHEPXAHUE YUEBHOI'O [IPEAMETA «XUMUA» 110 TOJAM U3YUYEHUA 8 KIIACC
IlepBoHa4ya/ibHbIE XUMHYECKHE TIOHATUA

IIpenmer xumuu. Pone XuMuu B )KU3HU desioBeKka. Tena u BeuectBa. Pu3nyeckue CBOMCTBA
BEIIECTB. ATperaTHoe coCcTosiHUE BeiecTB. [IoHsATHE 0 METO/1aX TTO3HAHUS B XUMUU. XUMHS B
cucteme Hayk . UncTtole BemecTBa U cMecu . CrocoObl pa3ieieHus cCMecei .

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3jieMeHThl. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. HpOCTBIe u
CJIOJKHBIC BEIICCTBA. ATOMHOMOH@KYHHPHOC Y4dCHUC.

XyUMHU4YecKast (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocCTaBa BCUICCTB. OrHocurensHasg aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJIIpHasd Macca.
MaccoBas 107151 XUMAYECKOI0 3JI€MEHTa B COSTMHEHUH.

Pu3nuecKue U XUMHYECKHUE SIBJICHUS. XMMHAYECKAs peaKIus U €€ NPpU3HAKHU. 3aKOH COXPaHEHUs
Macchl BellecTB. XUMUYeckue ypaBHeHUs. Kiaccudukamnmst XuMU4IeCcKiX peakiuii (CoeTnHeHus,
Pa3NIOKEeHMS, 3aMEIICHU ).

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKO MOCY 101, ¢ IpaBUiiaMu padOTHI B
nabopaTopuu U MpuéMaMu 0OpalleHus ¢ 1adopaTopHbIM 000pYJOBAHUEM; U3YUECHUE U
onucanue (U3NIECKUX CBOMCTB 00pa3lloB HEOPTaHUUECKUX BEIIECTB; HAOII0IeHne (PU3NIECKUX
(maBeHNE BOCKa, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKe, KUTICHHE U KOHJICHCAIUS BOJIbI)
U XUMHUYECKUX (TOpEHHE CBEUH, TPOKAIIMBAHNE MEAHON MPOBOJIOKH, B3aUMO/IEHCTBHE Mella C
KUCJIOTOMN) SIBIICHU, HAOII0/IEHHE U ONTUCAHKE TIPU3HAKOB NMPOTEKAHHUS XUMUYECKHX PEeaKLUit
(paznosxeHue caxapa, B3aUMOJIEHCTBIE CEPHON KUCIIOTHI C XJIOPUJIOM OapHsi, pa3iokKeHHe
runpokcuaa meau (II) mpu HarpeBanuu, B3auMoaencTBHe xene3a ¢ pactBopoM conu meau(Il));
H3y4deHHue CIIOCOOO0B Pa3eICHHs CMeCeH (C MOMOIIBI0 MarHuTa, GUIbLTPOBAHKE, BHITIAPUBAHUE,
TUCTUIIALMS, XpOMaTo rpadusi), IpOBEIEHUE OUUCTKU TOBAPEHHON COJIH; HAOIIOACHNE U
OIMCaHNE PE3yIbTATOB MIPOBEICHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl;
CO31aHHE MOJIEIEN MOJIEKYJ (ILIAPOCTEPIKHEBBIX) .



BaskHeiinue npeacTaBuTe I HEOPraHUYECKUX BeleCTB

Boznyx — cmecs razos. CoctaB Bo3ayxa. Kuciaopox — 351eMEHT U IPOCTOE BELIECTBO.
Haxoxnaenue kuciopo/ia B mpupojie, puandeckue U XMMHUECKHUe CBOMCTBA (peaKIi rOpeHust).
Oxcunpl. [Ipumenenne kucinopoaa. CriocoObl MoydeHus KUCIOPOAa B 1ad0OpaTopuu 1
npoMbInieHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — aiioTpornHas Moau(uKaus
KHCIIOpO/a.

TemnoBoit 3 pexT XuMuueckon peakiui, TEPMOXUMHUUECKHE YPAaBHEHHUS, IK30 U
AHAOTEPMUYECKUE peaKIMU. TOIMIMBO: YroJIb U METaH. 3arps3HEHUE BO3/lyXa, YCUIIEHNE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS .

Bonopoa — aneMeHT u mipoctoe BeniecTBo. HaxoxaeHue Bogopoia B npupo/ie, Gu3nveckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI oydeHus. COCcTaB KUCIIOT U COJICH .

KonnuecTBo BemecTBa. Monb. MonspHas macca. 3akoH ABorajpo. MoJsipHbIil 00bEM ra3oB.
Pacuérel mo XuMHUYECKUM YpPaBHEHUSM.

®dusnueckue cBoMCTBa BoAbL. Bona kak pactsoputens. PactBopsl. HackimeHnusie u
HEHACKIIEHHBIC PACTBOPBL. Pacmeopumocms seujecms ¢ 60de.” MaccoBast 10/ BEIIECTBA B
pacTBope. XuMHuuyeckue cBoiicTBa Bojbl. CocTaB ocHOBaHMM. Posb pacTBOpPOB B IpUpPOAE U B
JKU3HU 4esoBeka. KpyroBopoT Bozbl B Ipupoje. 3arps3HeHne IpUpoIHbIX Boa. OXxpaHa U
OUYMCTKA IPUPOJIHBIX BOJI.

Knaccugukanus Heopranndeckux coennnenuii. Oxcunpl. Knaccugukaius okcuaos:
coseoOpa3zyromue (0OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) U HecoseoOpasyronme. HomeHkmarypa
OKCHJIOB (MEXyHapoHas U TpuBHabHasA). PU3NUeCKne 1 XUMUUYECKUE CBOMCTBA OKCHIOB.
[Tonmy4enue.

OcHoBanus. Knaccudukanys ocHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHOBaHU# (MeXIyHapoAHas U TpUBHaibHas). Duznueckre 1 XUMUYECKHe
CBOMCTBA OCHOBaHUU. [loiryueHre OCHOBaHMMN.

Kucnotsl. Knaccudukanus kucnor. Homenkmnarypa Kuciaot (MeXIyHapoHasi U TPUBUATbHAS).
duznueckre 1 XUMUYECKHE CBOMCTBA KUCIIOT. Paa aktuBHocTu MetajuioB H. H. bexeToBa.
[lony4yenue Kucnor.

Comu. Homenknarypa comneit (MeXayHapoHas ¥ TpUBUaIbHas). DU3ndeckre U XUMHUECKUe
cBoicTBa coseil. CriocoObl MOTyUeHUst COoJIei.

I'eneTnyeckas cBA3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COECTUHEHUH.

XVMMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIIPENETIEHUE COACPKAHUS KUCIOPOa B BO31YX€E;
MoJiyueHue, coorupaHue, pacro3HaBaHUe U U3yUYE€HUE CBOMCTB KUCIIOpOAa; HaOII01eHne
B3aMMOJIEMCTBHS BEILIECTB C KUCIOPOJOM U yCIOBHS BOSHUKHOBEHHS U NIPEKPALLEHUS TOPEHUS
(mokapa); 0O3HaKOMJICHHE C 00pa3IaMy OKCHUJIOB U OTIMCAaHUE MX CBOWCTB; MOJYUYCHHE,
coOupaHue, paclo3HaBaHUE U U3yUEHHE CBOMCTB BOJIOpO/a (TOpPEHHUE); B3aUMOICHCTBHE
Bojiopoza ¢ okcuaoM Meau(Il) (Bo3MokHO HCTIONb30BaHUE BUIEOMATEPUAIIOB); HAOIIOACHHE
00pa3I0B BEIIECTB KOJIMUECTBOM | MOJIb; HCCIIEJOBAHUE OCOOCHHOCTEN paCTBOPEHHUS BEILIECTB C
Pa3JIMYHON pACTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C ONMPEAECIEHHON MAaCCOBOM J10JIEH
pPacTBOPEHHOTO BEILIECTBA; B3aMMO/ICHCTBHE BOJIbI C METANIaMH (HATPUEM U KaJIbLIUEM)
(BO3MOYHO HCITOJIb30BaHKE BUEOMATEPUATIOB); ONPEEICHNE PACTBOPOB KUCIIOT U I1IeJIoYeil ¢
MOMOIIBIO0 UH/IMKAaTOPOB; UCCIIEI0BaHNE 00PA3I0B HEOPraHMUYECKUX BEIIECTB pa3 JIMYHBIX
KJIaCCOB; HAOJII0/ICHNE N3MEHEHUsI OKPACKU UHIMKATOPOB B PACTBOPAaX KUCIOT U IIET0YEH;
u3ydeHue B3aumozeicTeus okcu na meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIIOT €
MeTaJulaMH, PEaKIMi HEUTpanu3aluy; MoJlydeHHe HepaCTBOPUMBIX OCHOBAHUH, BHITECHEHHE



OJIHOT'O METaJljla IPYTUM U3 PACTBOPA COJIM; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 IO TEME
«BaxkHelmme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoauyecknii 3aK0H U MepUOANYECKAsl cMcTeMa XuMU4eckux jieMeHToB [[. U. Menpgede
eBa. CTpoeHue aTOMOB.

Xumuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE pPeakuuu

[TepBbie MOMBITKH KJIACCH(PHUKALIMN XUMUYECKUX JIeMEHTOB. [IoHsATHE O TpyIax CXOAHbBIX
3JIEMEHTOB (ILLEJIOYHBIE U LIEJIOYHO3EMEIbHbBIE METaJLIbl, FAJIOTE€Hbl, UHEPTHBIE I'a3bl. DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U TUIAPOKCH/IBL.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHTos . . Menneneesa.
Bunbr Tabnmunpl «[lepuoaudeckas cucteMa XuMudeckux aemeHToB [ . 11 . MennaeneeBay .
ITepuoap! u rpyniibl . PU3HYECKUI CMBIC TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPHU O U TPYIIIIbI
3JIEMEHTA .

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTponbl. CTpoeHHEe AIEKTPOHHBIX
0007109eK aTOMOB TIEepPBbIX 20 XUMUUYECKHUX JIEMEHTOB MEPUOINIECKOM cructemsl /1. U.
MenpeneeBa. XapakTepUCTHKA XUMHYECKOTO 3JIEMEHTA 0 €T0 MOJ0KEHUIO B IEPUOANYECKON
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS PaJNyCca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MeproiaM. 3HAaYCHHE MePUOINIECKOTO 3aKOHA 1
NEPUOANYECKON CHCTEMbl XUMUYECKUX JIEMEHTOB JJIsl Pa3BUTHUS HayKu U npaktuku . [] . U .
MenpeneeB — y4€HbIN U FPaKIaHUH .

DIEeKTPOOTPULIATETBLHOCTh XUMHUUECKUX AJIEMEHTOB. XUMHUECKas CBsI3b (MOHHAs, KOBAJICHTHAs
NoJIsipHasi U KOoBaJIeHTHasl HenouisspHasi). CreneHb okucieHus. OKUCIUTEIbHO--
BOCCTaHOBUTENbHBIE peakMu. [Iporeccsl okucinenns nu BoccTaHoBieHUs. OKUCIUTENN U
BOCCTaHOBUTEIIN.

XUMHYECKUHN HKCIIEPUMEHT: U3ydeHne 00pa3IoB BEIIECTB METAJI JIOB U HEMETAJIOB;
B3aUMO/ICHCTBUE THIPOKCUA [IUHKA C PACTBOPAMH KUCJIOT U IIEJIIOYEH; TPOBEICHHUE OIBITOB,
WJUTFOCTPHUPYIOUTUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiiuii (ropeHue, peakiuu
Pa3NoXKEeHUs], COEIUHEHNUS).

MexnpenMeTHbIE CBA3U

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
HCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHOHAYUHBIX MOHITHM, TaK U MOHATUH, SBIISIOIINUXCS
CUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OO0mue ecTecCTBEHHOHAYYHBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJN3,
CUHTE3, KIaccu(uKaIms, nepuoJuIHOCTh, HAOMIOICHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE,
M3MEpPEHNE, MOJIETb, SIBJICHUE.

®du3uKa: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PAAUOAKTUBHOCTb,
MOJIEKYJIa, DIIEKTPUIECKUH 3apsii, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa,
ras, (pu3udecKre BEeTNYNHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE31161, COTHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPObI, ITOJIE3HBIE UCKOTIAEMBbIE,
TOILUTMBO, BOJHBIE PECYPCHI .



9 KJIACC
BemecTBo M XUMHYECKasl peaKkus

[Tepuoanueckuii 3akoH. [lepuonuueckas cuctema xumudeckux sineMentoB J[. 1. Menpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB MEPBBIX
TPEX NMEPUOAO0B, KAJIUsI, KaJbLIMI U UX COCAMHEHU B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B
MEePUOIUYECKON CUCTEME U CTPOCHHEM MX aToMOB. CTpOCHHE BEIIECTBA: BUJIbI XUMHUUECKOU
CBsI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA
KPUCTAJUIMYECKOU PEIETKU U BUJ1a XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOpraHM4YEeCKUX BEeUIecTB (MEXAyHapOAHASI U TPUBHAIIbHAS).
XUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIaccaM HEOPTaHUYECKUX CO
€MHEHUI, TeHEeTUYeCKas CBSI3b HEOPTraHMUECKUX BEILIECTB.

Knaccugukaius XuMuueckux peaklui Mo pa3IMyHbIM IpU3HAKaM (110 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 110 TEIUIOBOMY 3()(eKTy, M0 N3MEHEHHUIO CTEeNeHEN
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH, IO YYacTHIO KaTajln3zaropa). K30 U
SHJOTEPMUYECKHE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTre o ckopocT XUMHUYECKOH peakuuu. [TonsaTue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMUYECKHUX peakiusx. [IoHsTHe 0 rOMOTeHHBIX U T€TEPOreHHBIX peakuusx. [lonamue o
XUMU4eCcKkom

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

MexaH13M OKUCIINUTEIBHO-BOCCTAHOBUTENIBHBIX peakuil (3JIeKTpOHHBII 0aJlaHC OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHON PEAKIINH).

Teopm{ BHCKTPOHI/ITI/I‘ICCKOI\/'I JAUCCOoHaIu. 9J'IeKTpOJ'II/ITI>I 1 HEOJICKTPOJINUTHI. KaTI/IOHBI,
aHUOHBLI. MexaHu3m Jucconuranyv BEIECTB C pa3jIMYHbIMU BUAAMU XHUMHYECKON CBSI3H.
CrencHb JUcConranuu. CunbHBIC U c1a0bIe QJICKTPOJIUTHI.

Peakiiun noHHOTro 0OMeHa. Y CJIOBHsI IPOTEKAHUs PeaKkMii HOHHOrOo 0OMEHa, TIOJIHbIE U
COKpallEHHbIE HOHHbIE YpaBHEeHMsI peakunii. CBOICTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
npeCcTaBiIeHNu 00 2IEKTPOTUTHYECKON Arucconuany. KauecTBeHHbIe peakiiMy Ha HOHbI

. [lonamue o cudponuse coneii .

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHUE C MOAETSMU KPUCTAIUTHUECKUX PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METAIIOB M HEMeTaJIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB
(xJ0pHuaa HATPUA); UCCIIEIOBAHKNE 3aBUCIMOCTH CKOPOCTH XMMHYECKON PEeaKIMK OT
BO3JICHCTBUS Pa3IMIHBIX (DAKTOPOB; HCCIICTOBAHUE IIEKTPOIPOBOTHOCTHA PACTBOPOB BEIICCTB,
mpolecca TUCCOUAlUU KUCTIOT, MeJo4Yei u coyell (BO3MOYKHO HUCIIOJIb30BaHNE
BHJICOMATEPHAJIOB); PO BEJICHUE OIBITOB, WILTIOCTPHPYIOIMINX MPU3HAKH MPOTCKAHUS peaKInii
MOHHOTO 0OMeHa (0O0pazoBaHue OcajKa, BBICICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB,
WJLTIOCTPUPYIOIINX IPUMEPHI OKUCITHTEIFHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue, peakiuu
pa3IoXKEeHUS, COETMHEHNS); pacliO3HABAHUE HEOPTAaHUYECKUX BEIIECTB C MTOMOIIIBIO
KaueCTBCHHBIX PEaKIUi Ha HOHBI, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4 .

HemeTa/ibl 1 HX COeMHECHUA

OO01mas xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHH
okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA TPOCTHIX BEIIECTB — TAJIOT€HOB. XUMHUYECKHE
CBOICTBa Ha MpUMepe XJIopa (B3aUMOJICHCTBUE C METalIaMU, HEMETaJlIaMHU, IIETT0YaMHu).
XnopoBogopoa. ComnsiHast KUCJIOTa, XAMUYECKHUE CBOMCTBA, MOJIy4YeHUE, TpUMeHeHue. JleiicTrue
XJI0pa ¥ XJIOPOBOJOPOJA Ha OpPraHU3M 4elloBeKa. BaxkHeWne XJI0puabl U UX HAXO0XKACHUE B

PUPO/IE .



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

Crtpoenue u ¢pusznyeckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPO/AA U CepPbl. AJUIOTPOIHBIE
Mo (HUKAIIY KUCIIOPOa U Cepbl. XUMUYECKHE CBOMCTBA cepbl. CEpOBOIOPO/I, CTPOCHUE,
buznyeckue u xumudeckre cBorucTBa. OKCUABI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCH/IOB.
Cepnas kucnora, pu3ndecKiue 1 XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS Kilacca
KHUCTIOT U crienuduueckre). XUMUYECKUE PeaKIiiHy, JIeKaIlle B OCHOBE TPOMBIIIJICHHOTO
crioco0a nostydeHus: cepHoit Kuciotel. [Ipumenenne. Cosid cepHOM KUCIOTHI, KAUeCTBEHHAs
peakius Ha cynb(arroH. HaxoxaeHue cepsl U €€ coeIMHEHU B TpUpojie . XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/ibl COSTMHEHUSIMU Cepbl (KUCIOTHBIC TOXK/IU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALLICHHUS .

OO01mas xapakTepucTuka 31eMeHTOB VA rpymimbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTePHBIC
CTETICHU OKUCJICHUSI.

A30T, pacripocTpaHeHHe B IpUpoe, PU3HYecKrue 1 XuMHdeckrue cBoiicta. Kpyrosopor asora B
npupoze . AMMHUaK, ero (u3nYecKre 1 XUMUIECKUE CBOICTBA, MOTydYeHue u npuMeHenne. Comu
aMMOHHUS, UX (PU3NYECKUE U XMMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAast KHCJIOTa, €€ MmoyryueHue, Gu3ndeckue 1 XUMHIECKHe CBOMCTBa (00mIie
KaK IPEICTaBUTENS KJlacca KUCIIOT U crieruduyeckue. Vicmonp30BaHne HUTPATOB U COJICH
aMMOHUS B KQU€CTBE MUHEPAIBHBIX YA0OpeHHH. XMMHUYECKOe 3arpsi3HEHIE OKPYKAIOIIEH
CpeZbl COeAMHEHHUSMU a30Ta (KUCIOTHBIC IOKAH, 3arps3HEHHE BO3yXa, IOYBBI M BOJOEMOB).

dochop, ammorpornHbie MOgUbUKamK hocdopa, PU3nIecKre U XUMHUIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucnora, hpusnuecKre U XUMUYECKUE CBOWCTBA, TIOJTyUYCHHE.
Hcnonp3oBanue GpocaToB B Ka4eCTBE MUHEPATBHBIX yI0OpEHUIA.

O6mas xapaktepuctrka 3neMeHToB [VA rpymnmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS .

VYriepon, aninoTpornHbie MOAUGUKAIINHN, PACTIPOCTPAHEHHE B PUPOIE, (pr3ndeckue u
XUMHUYECKHe cBoiCcTBa. Ancop6Oius. KpyroBopot yrineposaa B mpupojae. OKCHABI yriepoaa, ux
du3HYecKue U XUMHUYECKUE CBOMCTBA, ICMCTBUE HA )KUBBIC OPTaHU3MBI, TOTyYEeHUE U
MpUMEHEeHHEe. JKOJIOTHYeCcKHue MpoOIeMbl, CBsI3aHHbIe ¢ okcuioM yraepona(IV); rumotesa
100aTIBbHOTO TOTEIUICHUS KJIIMMAaTa; MapHUKOBBIN d(pdekT. YrobHast KUCI0Ta U €€ COJIU, UX
buznyecKkre 1 XuMUYECKHe CBOMCTBA, MOTyYeHHEe U TpUMeHeHne. KauecTBeHHas peakiius Ha
kapOoHaTHOHBI. Mcnionb3oBanne kKapOOHATOB B OBITY, METUIIUHE, TPOMBIIIIICHHOCTH U CETHCKOM
XO3SUCTBE.

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSNMHEHUSX yriepoaa (MeTaH,
3TaH, STWIEH, alleTUJIeH, TaHOJI, INIMLEPHH, YKCYCHAsl KUCIIOTa). MXx cocmag u xumuyeckoe
cmpoerue. TToHsATHE 0 OMOJOTUYECKH BaKHBIX BEIIECTBAX: )KHUPaX, OeNKax, yriieBogax — U UX
pOJIH B KU3HU

yesioBeka. MamepuanvbHoe eOUHCME0 0P2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero pu3ndeckne u XUMHYECKHAE CBOMCTBA, TIOJTydeHUe U MpuMeHeHue. CoeMHCHUS
KpeMHus B ipupoje. O6mue npecraBnenus o6 okcuae kpemuus(IV) u kpeMHHEBOH KUCIOTE.
CHITIKATBI, X HCITOJIb30BAHUE B OBITY, MEIHIIMHE,

NPOMBIIIIICHHOCTH. BaoicHetiuue cmpoumenvhbie Mamepuavl: Kepamukd, CMeKio, yemenm, oe
moH, sncenezobemotn. Ilpobremsl 6ezonacnozo

UCNONL308AHUSL CMPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUECKUH 3KCTIEPUMEHT: U3y4YeHHE 00pa30B HEOPTaHUYECKUX BEIECTB, CBOWCTB COJITHOM
KHCJIOTBI; IIPOBE/IEHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPUAMOHBI U HAOJIIOJJEHHE IIPU3HAKOB UX
NPOTEKAHHUS; OTIBITHI, OTpaXKaIoINe GU3NIECKUE U XUMUUYECKIE CBOMCTBA TaJIO€HOB U UX



coeMHEHUH (BO3MOXKHO UCTIONIB30BaHNE BUACOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3iamMu
XJIOPUJIOB (TAJIOT€HUIOB); O3HAKOMJICHHE ¢ 00pa3laMu cephl U e€ COeAMHEHUSIMU (BO3 MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); HAOIOIEHUE poIiecca OOYTIIMBAHUS caxapa Mo
NENCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; M3YYeHHE XUMHUECKUX CBOWCTB
pa30aBICHHON CEpHOI KHCIIOTHI, POBEICHNE KAYECTBEHHOW PEAKIIUU HA CyIb()aTHOH U
HaOJI0/IeHUE MPU3HaKa e€ MPOTeKaHusl; 03HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBAMU a30Ta,
docdopa u ux coequHEHNN (BO3MOKHO HCIIOJIB30BAHNE BUICOMATEPHUATIOB), 0Opa3iamMu
a30THBIX U (pochopHBIX ynoOpeHuit; moiaydeHue, coOupaHue, pacno3HaBaHue U U3y4eHue
CBOICTB aMMHaKa; MPOBEICHNE KAYECTBCHHBIX PEaKIIMii Ha HOH aMMOHUs U GpochaTroH u
U3Yy4eHHE MPU3HAKOB MX MPOTEKaHUsl, B3aUMO/ICUCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI
C MeZIbI0 (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB); U3YUEHUE MOJIETIEH KPUCTAUIMUECKIX
pemeéTok anMasa, rpadura, QysiepeHa; 03HaKOMJICHHE C MIPOLIECCOM aAcOpPOLNU PACTBOPEHHBIX
BEIIICCTB AKTUBUPOBAHHBIM YIIIEM H YCTPOMCTBOM MTPOTUBOTA32; MMOTYICHHE, COOUPAHHE,
pacro3HaBaHKUE U U3YYE€HUE CBOMCTB YIIEKUCIIOTO ra3a; MpoBeJeHe KaueCTBEHHBIX PEaKIIHii Ha
KapOOHAT ¥ CUJIMKATUOHBI M H3yUCHHE MPU3HAKOB UX IMPOTCKAHUS, 03HAKOMJICHHE C
MPOJYKIHMEH CUIMKATHON MPOMBIIIICHHOCTH; PEIICHHE SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«BaxkHenmme HeMeTaJlIbl U UX COCIUHECHUS».

MeTajibl M UX COeAMHEHHS

OO011ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX ITOJIOKEHUS B
IIEPUOIUYECKON CHUCTEME XUMUYECKUX IeMeHTOB [[. 1. MenneneeBa u cTpoeHUs: aTOMOB.
Crpoenue metainos. MeTtanyeckas CBA3b U METAJUINYECKAs KPUCTAIUIMUECKAsl PEIETKA.
DIEKTPOXUMUYECKUN Psijl HAPsDKEHHU MeTaiioB. Dusnyeckne U XMMHUUYECKHE CBOMCTBA
MeTauioB. O01ue crocoObl nostyuyeHust MetTajuioB. IIoHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE
CI0COOBI 3alUTHI UX OT Koppo3uu. CrutaBsl (CTaib, YyryH, JOPATIOMUHUN, OpOH3a) U UX
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[[{erouHbIE METAIIIBL: TOJIOKEHUE B IEPUOIUUECKON CUCTEME XUMHUUYECKUX 3nemeHToB Jl. .
MeHieneeBa; CTpOCHHE UX aTOMOB; HaXOXJeHue B ipupoje. dusnyeckne u XuMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUAPOKCUIBI HAaTpus U Kanus. [IpumeHenue
MIEJIOYHBIX METAIUIOB B UX COEIUHEHUH.

[[{erouHO3eMeNbHBIE METAIIIIBI MATHUN U KAJIBLIWIA: TTOJIOKEHUE B IEPUOANYECKON CUCTEME
xuMHu4eckux 31eMeHToB . 1. MenaeneeBa; CTpo€HUE UX aTOMOB; HAXOXJIEHUE B IPUPOJIE.
®du3nueckue U XUMHUECKUE CBOMCTBA MarHus U Kainblus. BaxkHeillre coequHeHns KaJlbLIHs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

ATIOMUHUI: TIOJIO’)KEHUE B MIEPUOINYECKON cUCcTEME XUMUYecKuX 3neMeHnToB /1. 1.
MeneneeBa; CTpOCHHUE aTOMA; HaX0KICHHE B Ipupoe. PU3nuecKue 1 XUMUYECKHUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA alIFOMUHHSL.

Kene3o: nmonoxkeHue B NepuoAMUEcKoil cucreme xumuueckux snemeHToB J[. . Menpaeneena;
CTPOEHHUE aTOMa; HaXOKJIeHUE B npupoae. Puznueckrne U XUMUYECKHE CBOMCTBA JKeJle3a.
Oxcunsl, runpokcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYCHHUE.

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3llaMyi METAILJIOB U CILJIABOB, UX
(U3UYECKUMHU CBOMCTBAMH; U3YYCHHE PE3YIbTATOB KOPPO3HH METAIIIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KaJIbIUs U HATPHS
¢ BOIOM (BO3MOYKHO HMCTIONF30BaHUE BHUCOMATEPHAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca ropeHus ene3a B KUCII0 pojie (BO3MOXKHO HUCIOJIb30BaHNE BUCOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha HOHBI (MarHusl, KaJbIIHs, ATFOMUHUS, ITUHKA,
xenesa(Il) u xxenesa(Ill), mequ(1l)); HaOmroneHNE M OMTUCAHKE MTPOIIECCOB OKPAITUBAHUS
MJIaMEHU MOHAMU HATPHS, KK M KaJIbIus (BO3MOXKHO MCIIOJIB30BaHUE BUACOMATEPHATIOB);



HCCICIOBAaHUC an)OTepHI:IX CBOICTB THUAPOKCHUAA aJIIOMUHUA U TUAPOKCH A MIUHKA; PCIICHUC
OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME «Baxaenne MeTabl 1 X COCAUHCHUAY .

XuMus 4 OKpY:Kaomas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 Marepralibl B IOBCEAHEBHOM KU3HU YEJIOBEKA.
XuMmus u 310poBbe. be3omnacHoe UCmonb30BaHUE BEIIECTB M XUMUYECKUX PEAKIHil B OBITY.
[lepBas 1o MOIIb MPU XUMUYECKUX 0KOTaxX U OTpaBiieHUsX. OCHOBBI 9KOJIOTH YE€CKOM
rpaMOTHOCTU. XMMHUYECKOE 3arpsI3HEHHUE OKPYKAIOIIeH cpelibl (IIpeebHast T0myCcTuMas
koHueHntpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0rHueckux npoosiem.

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

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I0B MaTepHAIIOB (CTEKIIO, CIUIaBbl METAJLIOB,
HOJIMMEPHBIE MAaTEpUAJIbI).

MexnpeaMeTHbie CBSI3H

Peanu3zanus mexxnpeaMeTHBIX CBA3€H MPU U3yYEHUU XUMUU B 9 Kilacce OCYILLECTBISIETCS Yepes3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHbIX NOHATHH, TaK U MOHATHUH, SBIISIOIINXCS
CHUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA.

OO01mure ecTeCTBeHHOHAYYHBIC TTOHSTHS: HAYYIHBIN (aKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KITacCH(UKAIIHS, IEPUOANY HOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOJICTTUPOBAHHE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3D (PEeKT, TeXHOIOTHs, MaTepralibl. PU3NKa:
MaTtepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI, PAIMOAKTUBHOCTb, MOJIEKYIA,
ANEKTPUUECKUH 3apsi/l, TPOBOJHUKH, ITOTYITPOBOIHUKH, TUIJIEKTPUKH, (POTOIIEMEHT,
WHNKATOP, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacTBOP,
pPacTBOPUMOCTbh, KPUCTALTUYECKAsE PEHIETKA, CIUIaBhI, (PU3NUYECKUE BEIIMUNHBI, €TMHUIIBI
U3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: porocunres, qpixanue, 6uocdepa, skocucremMa, MUHEpaJIbHbIE YA00pEHNUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BELIECTBA .

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, 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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