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ITosicHuTeIbHAA 3anHCKA
PaGouas mporpamma no XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJI€Ha HA OCHOBE MOJIOKEHUI
u TpeOOBaHUN K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTENIbHOM NpPOTpaMMBbl, INPEACTABICHHBIX B
@denepalibHOM  TOCYAapCTBEHHOM  00Opa3oBaTeNbHOM  CTaHAApTe OCHOBHOrO o0miero oOpa3oBaHWs,
YTBEP)KJECHHOTO MpHKa3oM MuHucTepcTBa oOpa3zoBanus u Hayku P® Ne 287 or 31.05.2021, ¢ yuerom
[Tpumepnoit mporpammsl Bocriutanusi, OCHOBHOM oOpa3oBarenbHo# porpammbel MBOY «Bomuno-bypnuHckas
COLI» ocHoBHOrO OOIIEr0 00pa3oBaHus, AJANTUPOBAHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHA
MBOY «Bomuno-bypunckas COIll», npumepHor pabouedt mporpammbl MHCTHTyTa CTpaTerul pa3BUTHS
obpazoBanus Poccuiickoit Akanemun oOpasoBanus M, 2021
B COOTBETCTBHUH C
- [Tonoxennem o paboueit mporpamme yueOHoro npeamera, kypca MBOY «Bomuno-bypnuackas COLLy.
U OpHEHTHPOBAHA HA peaju3alui0 B LEHTpPEe OO0pa30BaHMUS ECTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM
HanpasienHocteil «Touka pocta», co3manHoro Ha 6aze MBOVY «Bomuno-bypnunckas COLL» c¢ uenbio
pa3BuTHg Y OOY4YalOIIMXCS E€CTECTBEHHOHAYyYHOM, MaTeMaTH4ecKod, HWH(OPMALUOHHOW TI'PaMOTHOCTH,
dbopMHupOBaHHS ~ KPUTUYECKOTO M KPEATUBHOTO  MBIIUICHHS,  COBEPIICHCTBOBAHHS  HABBIKOB
€CTECTBEHHOHAYYHOW M TEXHOJOTHMYECKON HAIlPaBJICHHOCTH, a TAKXKe JUIsl IPAKTHUECKON OTpabOTKH yuyeOHOro
Marepuaia 1o yaeOHbIM npeameram «DPusnkay, « Xumus», «buonorus.

Ha ©6a3e wnentpa «Touka pocta» oOecrednBaeTcsl peanuzalus 00pa3oBaTeNIbHBIX POrpaMm
€CTECTBEHHOHAyYHOW M  TEXHOJOIMYECKOM HaIlpaBICHHOCTEM, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe 0Opa3oBaHus U ¢ YIETOM pexkoMeHaanuii depepanbHOro onepaTopa
yuebHoro npeamMera «Xumus». O0pa3oBaTenbHas MporpaMMa IMO3BOJISIET HHTETPUPOBATh PEaTU3yeMbIe 3/1ECh
MOJXOJIbI, CTPYKTYPY M COJIep:KaHWe MPHU OpraHu3aluu oO0ydeHus XuMuu B 8—9 Kiaccax, BHICTPOCHHOM Ha
6aze m000Oro M3 JOCTYMHBIX ydeOHO-MeTommueckux komiuiekcoB (YMK). Hcnonb3oBanne 000pynoBaHHS
LEHTpa
«Touka pocTa» M03BOJSET CO31aTh YCIOBHUS:

e ISl paCHIMPEHUs COJAEP>KAaHUS IIKOJILHOTO XUMHUYECKOro 00pa3oBaHus;
e JUISA NIOBBIIICHUS MMO3HABATEIHLHON aKTUBHOCTH O0YYAIOIINXCS B €CTECTBEHHOHAYYHOH 001acTH;
e IS pa3BUTHS JMYHOCTH peOEHKa B mporiecce 00ydeHUs XUMHH, €ro COCOOHOCTEH, opMUpoBaHus U

YIIOBJIETBOPEHHSI COIIMATIBHO 3HAYMMBIX HHTEPECOB U MIOTPEOHOCTEH;
eniisi  paboOTBl € OJAapEHHBIMU UIKOJIBHUKAMM, OpPraHU3alldd WX pa3BUTHS B Pa3IMYHBIX 00JacCTAX
00pa30BaTeNbHOM, TBOPUECKOH J1€ATENHHOCTH.

[Tpumensss 1uudpoBele gabOpaTOpUM HAa YPOKaX XHWMHH, Y4YallhMecsl CMOTYT BBINOJIHUTh MHOXECTBO
71a00paTOPHBIX PadOT M SKCIIEPUMEHTOB 1O MTPOTpaMMe OCHOBHOM IITKOJIBI.
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KpaTkoe onucanue moaxoioB K CTPYKTYPUPOBAHUIO MATEPHAJIOB.
B o6pazoBarensHoil mporpamme (OI1) mpencTaBiieHbl CIeayOMUE Pa3Iebl:
MeTobI U3y4YeHHsI BEIIECTB U XUMUYECKUX SBICHUN. DKCIIEPUMEHTaIbHbIE OCHOBBI XUMUH .
[TepBoHaYaIbHBIE XUMUYCCKUE TIOHSTHS.
PactBOpBHI.
OcCHOBHBIE KJIaCCHI HEOPTaHUICCKUX COCTMHCHUH.
Teopust 3NEKTPOIUTHUECKOM TUCCOIMALINY.
XHUMUYECKUE PEAKIINU.
XUMUYECKHE dTIEMEHTHI (CBOWCTBA METAIIJIOB, HEMETAIIJIOB U UX COSAMHEHUN ).
B OCHOBY BBIJICIICHHSI TAKUX PA3J/ICTIOB 3aJI0KEH XUMHYCCKHIA KCTICPUMEHT, TPATUITMOHHAS CHCTEMA U3YICHHUS
xumun. OCHOBHOU (opMoOii y4eOHOM AeITeTbHOCTHU SBIAETCS XMMHUUECKH SKCIIEPUMEHT, IPOBOIUMBIIA B BUE
1a0b0PaTOPHBIX, MPAKTUYCCKUX PAOOT M AEMOHCTpAUid. JIeMOHCTpAIIMOHHBINA SKCTIEPUMEHT TTPOBOAUTCS B TOM
cllydae, €CIM OH OMNAaceH [UIs BBHIMOJTHEHHUS YYAIIUMUCS WIM HMEIIUNCIS Npuoop TMpeAcTaBleH B
€IMHCTBEHHOM SK3EMIUISIPE.
Jst u3ydeHus npeamera « XMMHsD HA 3Tane 0CHOBHOI0 0011ero oopazoBanusi orsoautcest 140 yacos: 8
kimacc - 70 gacoB; 9 kmacc —70 wacoB. JlanHas oOpa3oBarenbHas IporpaMma OOECTeUMBAET YCBOEHUE
yUYaIIUMHUCS BXKHEUITNX XUMUYECKUX 3aKOHOB, TEOPHUU U MOHATHI; GOPMUPYET MPECTABICHUE O POJIA XUMHH
B OKpY’KalOIIeM MHpE | KHU3HH yenoBeka. [Ipr ’ToM 0OCHOBHOE BHUMaHHE yENSETCS CYIIHOCTH
XUMHUYECKHUX PEaKIUii U METOJaM UX OCYIIECTBICHHUS.

OnHUM W3 OCHOBHBIX IPHUHIIMIIOB ITOCTPOCHHS IPOTPAMMBI SBIISCTCS TPHHIMIT JTOCTYITHOCTH
DKClepUMEHTANIbHBIE JTaHHBIC, TONyYEHHBIC YYalIUMHCS TPU BBIMOJHEHUH KOJHMYECTBEHHBIX OIIBITOB,
MTO3BOJISIFOT YYAITUMCSI CAMOCTOSTEIIBHO JIeJIaTh BBIBOJIBI, BBISBIIATH 3aKOHOMEPHOCTH. [101X0/1b1, 3a7105)KEHHBIC
B COJIep’KaHUE MPOTpamMMbl Kypca, CO3/Ial0T HEOOXOIUMBIEC YCIOBHSI JUIsl CUCTEMHOTO YCBOGHHUS y4aIllMMHCS
OCHOB HAayKH, JJIsi 0OECTICUeHHs pPa3BUBAIONICTO M BOCHHUTHIBAIOIIETO BO3JCHCTBUS OOYYeHHUS Ha JIMIYHOCTH
y4aIierocs.

dopmupyemble 3HAHUS JODKHBI CTaTh OCHOBOW CHCTEMBI YOEXKICHWW IIKOJBHUKA, ICHTPAITbHBIM
SIPOM €r0 HayYHOTO MUPOBO33PEHHSI.

NogakrowhE

Onucanue MaTepuaaIbHO-TeXHUYeCKOH 0a3bl HeHTpa «Touka pocray,



HCIMOJB3yEeMOro AJs1 peanmaunnoﬁpasoBaTenLHLIX nmporpamMm B paMKax npemnoaaBaHuss XuMHuu

Hugposaa (komnviomepnasn) naéopamopus (LI/I), nporpaMMHO-annapaTHbli KOMIUIEKC, JaTYUKOBAs
CHUCTEMa — KOMIUIEKT y4eOHOTO 00OpYyIOBaHMsI, BKIFOUAIOIINI W3MEPUTEIbHBIN 070K, HHTEpPEHC KOTOPOTro
MO3BOJISIET 00ECNEYMBATh CBSA3h C TMEPCOHAIBHBIM KOMIIBIOTEPOM, M HAOOp MATYUKOB, PETUCTPUPYIOIIUX
3HAYEHUS PA3UYHBIX (PU3NUECKUX BEIHUMH.

Jlamuuk memnepamypvl nAAmMUHOEL — TPOCTON W HAAEKHBIA JATUYMK, MPEAHA3HAYEH JUISI U3MEPEHUS
TEMIIEpPaTyphbl B BOJHBIX PacTBOpax M B ra3oBbIX cpenax. MimeeT paznuuHblil nuanazoH usmepenuit or —40 1o
+180 °C. TexHHuYEeCKHME XapaKTEpPUCTUKU JATYMKA YKa3aHbl B HHCTPYKLUUU IO 3KCIUlyaTauuu. Jamuux
memnepamypsl mepmonapuulil IpeHa3HayeH ans usmepenus temmneparyp no 900 °C. Hcnonwsiyercs mpu
BEITIOJTHEHUH PaOOT, CBSI3aHHBIX C H3MEPEHUEM TeMIIepaTyp IIaMEHH, TUIABJICHUS U Pa3lI0KEHUS BEIIECTB.
Jlamyuk onmuyeckoit niomuocmu (Koaopumemp) — NpeHa3HAUECH Ui U3MEPEHUS! ONTUYECKON MIOTHOCTU
OKpAIIEHHBIX pacTBOPOB. Mcmonb3yercs: mpu u3ydeHuu TeM «PactBopsl», «CKOPOCTh XUMHUYECKUX PEAKITUN,
OTpe/IeNICHUN KOHIIEHTPAIIMK OKPAIlIEHHBIX HOHOB.

Jamuux pH npenHazHadyeH JUisl U3MEPEHUs BOJOPOIHOro mnokasareins (pH) BOAHBIX pacTBOPOB B Pa3IMYHBIX
UCCIIETOBAaHUIX 00BEKTOB OKPYKAIOIIEH CPEeIbl.

Jamuux 31eKmponpoeoonocmu NpeIHaA3HAYECH ISl U3MEPEHUS yI€IbHON AIEKTPONPOBOIHOCTH KUAKOCTEN, B
TOM 4YHCJIE M BOJHBIX pAcTBOpPOB BemlecTB. [IpuMeHsieTcs Npu HM3yYEHUH TEOPUU DIEKTPOIUTHUECKOMN
JUCCOITMAITNH, XapAKTCPUCTUK BOJIHBIX PACTBOPOB

Jlamyuk Xn10puo-uoHo@ UCTIONb3yeTcsl ISl KOJIMYECTBEHHOTO OIpEAeNieHUsl COAEp:KaHHWs HOHOB XJopa B
BOJHBIX PAacTBOpax, IMOYBE, MPOJYKTaX MHUTaHWsA. K JaTYWKy MOJKIIIOYASTCS HMOHOCEICKTUBHBIM 3JIEKTPOT
(MC3) (pabouwuii anekTpoa), MOTEHIIHAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAILIMH OIPeIesieMOro HOHA, B JAHHOM
ciydae oT KoHueHTpauuu annoHoB Cl. Ilorenmman MCD ompenenstor OTHOCHTEIBHO JIEKTPOAa CPaBHEHUS,
KaK MPaBUJIO, XJIOPCEPEeOPSTHOTO.

Jlamyuk nHumpam-uoHo6 NpeJHA3HAYECH JUIsl KOJIMYECTBEHHOI'O ONPEENIEHUsT HUTPATOB B Pa3IMYHBIX
00BEKTaX OKPYXKAIOIIeH cpenbl: BoJe, OBOIIAX, PPYyKTaxX, KOJIOACHBIX U3AEIUIX U T.1.

Mukpockon yugpoeoii ipenHazHadeH ais W3y4eHUs (OPMBI KPUCTALIOB M HAONIOACHUS 33 POCTOM
KpPHUCTAJIJIOB.

Annapam onsa npoeedenus xumuueckux peaxyuii (AIIXP) npenna3HadyeH sl MOJTYYEHUS U IEMOHCTpAIUU
CBOMCTB TOKCHYHBIX MapOB U Ta30B . DTU BEIIECTBA IMOJIYYaIOTCS B KOJOE-peakTope, ¥ MPpU HarpeBaHUH (MU
0e3 HarpeBaHUs) ra3000pa3HbIe BEIIECTBA MPOXOAT Yepe3 MOTIOTHUTEIbHbIE EMKOCTH (HACaIKH) C pacTBOPaMHU
peareHToB, BCTYMAlOT ¢ HUMHU B peakiuio. M30bITOK ra3a MOriomaeTcs >KUIKUMU U TBEPABIMU peareHTaMu, a
TaK)K€ aKTUBUPOBAHHBIM YIJI€M. ANmnapar yaiie BCero UCHOJIb3YIOT JUIsl MOJIYYEeHUs U IEMOHCTPAIMK CBOICTB
XJIopa,

cepoBoniopoaa. Ipuéop ona demoncmpayuu 3a86UcCUMOCMU CKOPOCMU XUMUYECKUX PEAKUUIl Om Pa3nuiHbX
¢hakmopos VcTIONB3YIOT IPU U3YYCHUH TEMBI

«CKOpOCTh XUMHUYECKOW peakiuu» U TeroBoro 3¢gdekra xumuueckux peakuuil. [Ipubop maét BO3MOKHOCTD
OKCIIEPUMEHTATBLHO MCCIENOBaTh BIUSHUE HA CKOPOCTh XHWMHUYECKHX PpEaKIHMi CcIeayronmx (akTopos:
MIPUPO/IBI pEarnpyolnX BEIIECTB, KOHLIEHTPAMA Pearupyronnux BEIIeCcTB, IUIOMIAAd TpaHUIlbl pa3iena (a3 B
TeTepOreHHBIX CHUCTeMax (TIOBEPXHOCTH CONPHUKOCHOBEHUS MEXAYy pPEarupyroluldMi  BEIIeCTBaMU),
TEeMIIEpaTyphl, KaTaln3aTopa, UHruOUTOpa.

Ilunemka-0o3amop — npucnocoOieHne, UCIOIb3yeMOe B JIAOOPATOPUU JJIsI OTMEPUBAHUS OIPENeTIEHHOTO
o0béMa kumkocTu. [IMMETKHM BBIMYCKAIOTCS TMEPEMEHHOTO M TIOCTOSHHOTO 00bEMa. B KOMIUIEKTHI
o0opymoBaHUsl ANl MENUIHUHCKUX KJIacCOB BXOJAT YAOOHBIE MHIETKU-I03aTOPhl  OJHOKaHAIbHbIE,
MIO3BOJISIIOIINE HACTPOUTH HEOOXOAUMBII 00bEM OTOMpaeMOM )KUJIKOCTH B TPEX pa3IMYHbIX AUana3oHax.

bansa komounuposannas nperHazHadeHa I HarpeBa CTEKIISTHHBIX U GapdOopoBBIX COCYI0B, KOTAa TpedyeTcs
CO3/1aTh BOKPYI HarpeBaeMoOro cocyja paBHOMEpPHOE TeMIlepaTypHOe Ioje, H30eXKaTh HCIOJIb30BaHUS
OTKPBITOTO TUTAMEHU M PacCKaIEHHOM 3IeKTpuueckoil crnupanu. Kopryc KOMOMHHpOBAaHHOW OaHM cAeNaH W3
amomMuHMs. KuaKocTHas yacTb KOMOMHUPOBAHHOW OaHM 3aKPBIBAETCS KOJIbIIAMU Pa3IMYHOTO THaMeTpa.
Ilpuébop ona nonyuenus 2a306 NCNONB3YETCS JUIS TMOJNYyYEHHs HEOONBIIMX KOJMYECTB Ta3oB: BOJOPOJA,
KHUCJIOpo/ia (M3 TepOKCHIa BOIOPO/Ia), YIJIEKUCIIOTO rasa.

Pabouas nporpamma no xumuu s 8—9 kiiaccon
€ MCIOJIb30BaHUeM o0opyaoBaHusa HeHTPa «Touka pocra»



Ha ©0a3e nentpa «Touka pocray obecrednBaeTcsi peanu3anus 0o0pa30BaTENbHBIX MPOTPaMM €CTECTBEHHO-
Hay4YHOH HamlpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TPEOOBaHMSIMM 3aKOHOJATENILCTBA B cepe
o0pa3zoBaHus U ¢ yu€ToM pekoMeHnanui denepaabHOro oneparopa yueOHOro npeaMera « XUMHUS.
OOpasoBarenbHas porpamMma IMO3BOJISIET MHTETPUPOBATh peaIn3yeMble MOAXObl, CTPYKTYPY U COJAEpIKaHHUE
IpU OpraHM3aluU O0Y4YEeHUsI XMMUU B 8—9 KiaccaX, BBICTPOSHHOM Ha 0a3e Jt000ro U3 JOCTYMHBIX y4eOHO-
Meroandeckux komruiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Todka pocray npu peanu3anuu nanHoi Ol mo3Bossier co3aaTh yCIoBUS:

-JUIsl pACUIMPEHHs] COIePKaHMsI LIKOJBHOIO0 XUMUYECKOT0 00pa30BaHus;

-JUTSI TTOBBIIICHUS TIO3HABATENFHONW aKTUBHOCTH O0YYarOIIMUXCsI B €CTECTBEHHOHAYYHOH 00J1acTH;

-JUIs pa3BUTHUS JIMYHOCTH peOEHKa B Ipolecce OOyd4eHUs XMMHUHM, €ro CIOCOOHOCTEH, (OpMHUpPOBaHUSA U
YZIOBJIETBOPEHUS COLUAIBHO 3HAYMMBIX MHTEPECOB U OTPEOHOCTEI;

-1t paboThl C OAApEHHBIMM ILIKOJbHHKAMM, OpraHU3allMM MX Ppa3BUTUS B Pa3IUYHBIX 00JIACTSX
00pa3oBaTeNbHON, TBOPUYECKOH IEATEILHOCTH.

Hopmbl oneHok 3a Bce BUABI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TPEOOBAHUIN 3HAYMTENHHO BBILIE YOBIETBOPUTEIHLHOTO: OTCYTCTBHUE OIUOOK, KaK
0 TEKYILIEMY, TaK U 10 MpeAbIIyIeMy yueOHOMY MaTepuaty; He 6oee 0JHOTO He0uETa.

«4» — ypOBEHb BBINIOJTHEHUSI TPEOOBAHMI BBINIE YIOBIECTBOPUTEIBHOIO: HaMuue 2—3 OmuoOoK win 4—6
HEJOUETOB MO TEKylleMy y4eOHOMY marepuainy; He Oonee 2 ommbOOK win 4 HeAOUYETOB IO MPONJACHHOMY
MaTepuaiy; UCIOJIb30BaHNE HEPALMOHAIBHBIX IPUEMOB pelIeHHs y4eOHOM 3a1aun.

«3» — J0CTaTOYHBI MHMHMMAJIBHBIM YPOBEHb BBIIIOJIHEHUS TPEOOBaHUM, NPEIBSABISEMBIX K KOHKPETHOU
pabote: He Oonee 4—6 ommbok win 10 HeZOYETOB MO TeKylleMy ydyeOHOMYy MaTepuainy; He Ooiee 3—5
omuOOoK UiIu He Oosiee 8§ HEeJOUETOB MO MPOHICHHOMY yUeOHOMY MaTepuany.

«2» — ypOBEHb BBIMIOJIIHEHUSI TPEOOBAHUN HIKE YJOBIETBOPUTEIHHOrO: Hanuuue Oosiee 6 ommOok wiau 10
HE/IOUETOB IO TEKYIIEMY MaTepuaiy; 6osee 5 omubok miu Oosiee 8§ HETOUETOB IO POIIEHHOMY MaTepHaIy.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O MTPEJMETA «XUMMSI» B OCHOBHOM IIKOJIE
W3yuenne XWMHM B OCHOBHOW IIIKOJE HANpaBI€HO Ha JOCTI)KEHHWE OOYYalOUIMMHCS JIMYHOCTHBIX,
METAaIpeIMETHBIX U MPEJIMETHBIX PE3Y/IbTaTOB OCBOEHUS Y4€OHOI 0 MpeMeTa.

JIn4HOCTHBIE pe3y/IbTaThl
JIMYHOCTHBIE PEe3yNbTaThl OCBOEHHUS IMPOTPaMMBl OCHOBHOTO OOIIET0 0Opa3oBaHUsS JIOCTUTAIOTCA B XOJIE
0o0y4eHMsT XUMHM B €IMHCTBE Y4€OHOH M BOCIUTATEIbHOH AedTenbHOCTH OpraHu3alMd B COOTBETCTBHU C
TPpaaAUIIUOHHBIMHU pOCCHfICKPIMH COIMMO-KYJIBbTYPHBIMHA U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IPUHATBIMHA B
o01ecTBe MpaBWIaMd U HOPMaMHU MOBEJCHMS, U CHOCOOCTBYIOT MPOLECCaM CaMOIO3HAHUSA, CAMOPA3BUTHS U
COLIMAIN3aluU 00yJaromuXCs.
JIMuHOCTHBIE pe3yabTaThl OTPaXka0T CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:
ITampuomuueckozo éocnumanusn
1. 1EHHOCTHOTO OTHOLIEHMS K OT€YECTBEHHOMY KYJIbTYpHOMY, UCTOPMUYECKOMY M HayYHOMY HACIEAHUIO,
MMOHUMAaHUs 3HAYEHUS] XUMUYECKOW HayKHM B KM3HU COBPEMEHHOIO OOIIECTBAa, CIIOCOOHOCTH BJIA/ETh
JOCTOBEPHON HH(poOpManMel O MepeJoBbIX JOCTHKEHHUAX U OTKPHITHAX MHUPOBOW M OTEUECTBEHHOU
XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;
I'pasicoanckozo éocnumanusn
1. MpEACTABICHUA O COOHWAJIBHBIX HOpMax W IpaBUJIaX MCEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
TOTOBHOCTHU K Pa3HOOOPa3HON COBMECTHOM NEATETLHOCTH MTPH BHITOJHEHUN YUeOHBIX, TO3HABATEIbHBIX
3aaa4, BBIMIOJIHECHUHW XHUMHYCCKUX OKCIICPUMCHTOB, CO3JaHHUU y‘-Ie6HBIX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIOHMMAHUIO M B3aHMOIIOMOIIM B TIpoLecce ATOH Y4eOHOW JeATeNbHOCTH; TOTOBHOCTH
OILICHUBATh CcBOE MMOBCACHUEC M IOCTYIIKHM CBOHUX TOBapI/II]_[eﬁ C MO3WIUMKU HPABCTBCHHBLIX M ITPABOBBIX
HOPM C y4ETOM OCO3HaHUS MOCJIEICTBUNA OCTYIIKOB,;
Ilennocmu nayunozo nosnanus
1. MUpPOBO33pEHYECKHX TPEACTaBICHUI O BEUIECTBE W XMMUYECKOH peakIuh, COOTBETCTBYIOLINX
COBPECMCHHOMY YPOBHIO pa3BUTHA HAYKH W COCTABJIAIOIINX OCHOBY JJI IOHUMaHWA CYIITHOCTH HaquOﬁ
KapTUHbI MHpa; MpeJCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBS3AX
9eJI0BeKa C TIPUPOIHON CPesIoi, O PO XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;



2. TO3HABATEIbHBIX MOTHBOB, HATIPABIEHHBIX HA MOJYYCHHE HOBBIX 3HAHUHN MO0 XUMHH, HEOOXOIUMBIX JIJIS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHUI;

3. TMO3HaBaTEeNbHOW M MH(OPMAIMOHHOW KYIBTYpBI, B TOM YHUCIIC HAaBBIKOB CAMOCTOSITENILHON paboThI C
y4eOHBIMM ~TEKCTaMH, CIpPaBOYHOM JIUTEPaTypol, MJOCTYNMHBIMH TEXHUYECKUMHU CpEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHUH;

4. uHTepeca K OOY4YeHHMIO U TMO3HAHHIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTM M CIIOCOOHOCTH K
caMo00pa30BaHUIO, HCCIEAOBATEIHCKOW ACSITENLHOCTH, K OCO3HAHHOMY BEIOOPY HAINPaBICHHOCTH W
ypOBHS O0yueHUs B AaJbHEHIIEM;

Dopmuposanusn Kyabmypul 300p06bs

1. oco3HaHHMs LEHHOCTH >XM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370pPOBBIO, YCTAaHOBKM Ha
3I0POBBIA 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUNA M HENPUSATUS BPEAHBIX MPHUBBIUEK (yHnoTpeOneHus
QJIKOTOJIsl, HAapKOTHKOB, KYpEHHs), HEOOXOJMMOCTH COONIOACHHUS NpaBui Oe30MacHOCTH MpuU
oOpaleHuu ¢ XMMUYECKIMHE BEIIECTBAMU B OBITY U peaTbHOU KU3HU;

Tpyooeozo éocnumanus

1. KOMMYHMKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-UCCIIEI0BATEIHCKOMH,
TBOPUECKOM M JPYrUX BHUAAX JEATEIbHOCTH; MHTEpPeca K IMPAKTUYECKOMY H3Y4YEHHIO mpodeccuil u
TpyJa pa3IMdyHOTO poOjAa, B TOM YHCIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHUMHUH,
OCO3HAHHOTO BbIOOpPa HMHAMBHUIYATBHOM TpPaeKTOPUM TMPOAOIDKEHUS 00pa3oBaHUsi C  Y4YETOM
JTUYHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U OTPEOHOCTEH;

IKonocuuecKko20 60CRUmManus

1. »5KO0JIOTHYECKH 11eTecO00pPa3HOro OTHOMICHUS K MPHUPOJE KaK UCTOYHUKY KU3HH Ha 3eMiie, OCHOBE €€
CYLIECTBOBAHMSI, MOHMMAHMS LIEHHOCTH 3JI0POBOTO M Oe3omacHoro oOpas3a KHU3HH, OTBETCTBEHHOTO
OTHONICHHUS K COOCTBEHHOMY (HU3MYECKOMY M TICHXUYECKOMY 3JI0POBBIO, OCO3HAHHUS IIEHHOCTH
coOnrofieHus MpaBui O€30MacHOro IMOBEACHUS NMPU PadOTe C BEIIECTBAMM, a TaKXKe B CHTyaIUsX,
YIPOXKAIOUIUX 370POBBIO U KU3HU JIIOICH;

2. CcrmocoOHOCTH MPUMEHSTH 3HAHUS, MTOTYYaeMble TPH U3YUYCHUU XUMUH, JJISl PEIIeHUs 3a/1a4, CBA3aHHbBIX
C OKpYXKamoued NPUPOJHOW CPEAOU, IMOBBIIIECHHUS YPOBHSA HKOJOTHYECKOW KYJIbTYpPbl, OCO3HAHUS
rJ100aTBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U yTel UX PEeIIeHUs MTOCPEACTBOM METOIOB XUMUU;

3. 9KOJOTHYECKOTO MBIIUICHHUS, YMCHHS PYKOBOJICTBOBATLCS MM B ITO3HABATEIHHONW, KOMMYHHKATHBHOU H
COLIMAJIbHOM MPAKTHUKE.

MetanpeamMeTHbie pe3yJIbTaThI

B cocraBe MeTranmpeaMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAUMMbIE JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS
oO0lIeHayYHbIe TIOHATHS (3aKOH, TE€OpHsl, MPUHLIUI, TUIIOTE3a, (PAaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U Jp.),
KOTOpBIE UCIIONIBb3YIOTCSA B €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEAMETax U MO3BOJISAIOT HA OCHOBE 3HAHUN U3 3TUX
npeaMeToB (GOpMHUPOBAThH MPEICTABICHUE O IIEIOCTHOW HAaydHOH KapTWHE MHpa, U YHHBEpCaJbHbIE yueOHbIE
neiicTBus (1MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), KOTOphIe 00OecrneynBaroT (HOpMHUpPOBAHUE
TOTOBHOCTHU K CAaMOCTOSITEIbHOMY IIJIAHWPOBAHUIO M OCYILECTBIICHUIO YUEOHON AEATEIbHOCTH.
MeTtanpeameTHble pe3ysibTaThl OCBOEHHUS 00pa30oBaTEeNIbHOM NpPOrpaMMbl MO XUMHUHU OTpPA)XaroT OBJIAJICHHUE
YHHUBEPCAIbHBIMU [I03HABATEIbHBIMU JEHCTBUSAMH, B TOM YHUCIIE:

ba3zosvimu nozuueckumu oeicmeuamu

1. ymMmeHueM UCHOIB30BATh NPUEMBI JIOTHYECKOTO MBIIICHUS] TIPU OCBOCHUH 3HAHUN: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIe IPU3HAKU, YCTaHABIUBATh B3aUMOCBS3b C APYTUMU
MOHATUSIMH), HCIHOJB30BATh MOHATHUS A7 OOBSCHEHUS OTIENbHBIX (DAKTOB M SIBICHH; BBIOMpAThH
OCHOBaHUSl M KpUTEpUU s KiIaccu(UKalMM XMMHMUYECKHX BELIECTB M XMMHYECKHMX PpEaKLIHi;
yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM H3y4YEHHsI; CTPOMUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUN); I€JaTh BHIBOABI U 3aKIIOUCHHUS;

2. yMEHHEM NpPUMEHSTHh B IpOLECCe MO3HAHMsSI CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMbIE B
XUMHH, TpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMble B XHUMUU MOJEJIbHbIE MPEACTABICHUS —
XUMHUYECKHH 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYEcKasi (GopMysa U ypaBHEHHE XMUMUYECKON peakuuu —
MIpH pEeLIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4; C YYETOM 3TUX MOJIEIbHBIX IIPEICTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKM HM3y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XUMHYECKUX PEAKIIUI;

ba3zoevimu uccneooeamensvckumu oeiicmeuamu



1. ymeHuMeM HCHOIB30BaTh IOCTABJIEHHBIE BONPOCHl B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a TaKXe B
KayecTBE OCHOBBI I (DOPMUPOBAHMS TUIOTE3bl IO TNPOBEPKE IPABUIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHU;

2. mpuoOpeTeHne OmbITa MO INIAHUPOBAHUIO, OPTaHU3alMK U MPOBEICHUIO YUEHUYECKUX IKCIEPUMEHTOB!
yMeHue HaOmonaTh 3a X0 JIOM MpoIecca, CaMOCTOSTEIbHO MPOrHO3UPOBATh €ro pe3yibTar,
¢dopmynupoBaTh OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTaM HPOBEAEHHOIO OIbITA, HCCIEIOBAHUS,
COCTaBJIATh OTYET O MPOJIeTaHHOU padoTe;

Pabomoiui c unghopmayueit

1. ymenuem BBIOMpaTh, aHAJTU3UPOBATh M MHTEPIPETUPOBATH WH (POPMAIIUIO PA3IUYHBIX BHIOB U (HOpM
IIPEJCTABICHUS, MTOJIy4aeMYI0 U3 Pa3HbIX UCTOUYHHUKOB (HAYYHO-IIOIMYJIApHAs JIUTEpaTypa XUMUYECKOIO
coJiep KaHus, CIIpaBOYHbIE TOcoous, pecypcsl MIHTepHEeTa);

2. yMEHUEM MPUMEHATb pa3JIMYHbIE METOJbl M 3alpochl IpU IOMCKe U oTOope HHpOpManuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsI BBIIOJHEHUS Y4YEOHBIX M TO3HABATENBHBIX 3a7ad
ONpeNIeIEHHOr0  THUMA; MPHOOpeTeHHe OmnbiTa B 00JIACTM  HUCHOJIb30BaHUS  HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZIECHUE KYyJIbTYpOM aKTHBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
ITOMCKOBBIX CHUCTEM;

3. yYMEHHEM HCIOJIb30BaTh U AHAIM3MPOBATH B Mpolecce y4eOHOM M MCCIEeN0BaTEIbCKON AEATEIbHOCTH
MHGOpPMALMIO O BJIMSHUU IPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sICTBa M TpPaHCHOPTa HAa COCTOSHUE
OKpY>Karolle NPUPOIHON CPEbI;

Yuueepcanvnvimu kommynuxamuenvimu oelicmeuamu

1. ymenueMm 3amaBaTh BOIPOCHI (B XOJ€ AWAIOTA W/MIM JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOUW TEMBHI,
(bopMyIMpOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1auu;

2. TpHOOpETeHHE OmbITa MPE3CHTAUN PEe3yJIbTATOB BBINOJHEHUS XUMHUYECKOTO AKCIEPUMEHTA
(;1abopaTopHOro OmbITa, Ja0OpaTOpHOM padOThl O MCCIEJOBAHUIO CBOMCTB BEILECTB, y4EOHOTro
IIPOEKTA);

3. 3aMHTEPEeCOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH I103HABAaTEIbHOM U HCCIEI0BATEIbCKON
NESATEIbHOCTH TIPU PEIICHUHM BO3HMKAIOUIMX MpoOJeM Ha OCHOBE Y4€ra OOIIMX HWHTEPECOB U
COIJIACOBaHUS MO3ULUH (00CYX/1eH!s,, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI» U JIP.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

1. ymeHueM caMOCTOATENBHO ONPEACHATh LN JEATEIIbHOCTH, IUIAHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U NPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO IESTEIBHOCTH, BHIOMpATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUs] YUeOHBIX U MO3HABATENbHBIX 3a/1a4, KOPPEKTHUPOBATH MPeI0KESHHbIN
QITOPUTM JIEHCTBUM MPHU BBITOJHEHUU 33JaHUN C y4ETOM IOJIyYE€HHS HOBBIX 3HAHMH 00 M3y4yaeMbIX
00BEKTaxX — BEIIECTBAX U PeaKIusX;

2. yMEHHWEM HCIOIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3a/IaHUH.

IIpeaMeTHBbIE pe3yIbTAThI

B cocraBe mpenMeTHBIX pe3yNbTaToOB MO OCBOCHHIO O00S3aTEIBHOIO COJIEPXKAHMS, YCTAaHOBJIEHHOIO JaHHOM
pUMepHO palouell mporpamMMmoi, BBIAENSAIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4dHble 3HAHUS, YMEHUS H
crocoO0bl AeHCTBUH, cnenuduyeckue 1 IpeaMeT Hoi 001acTu «XUMHSD», BUJIBI €SI TEIbHOCTH MO MOTYYSHHIO
HOBOT'O 3HAaHMs, €ro WHTEpPIpEeTallH, MPEeoOpa3OBaHUI0O U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX M HOBBIX
CUTYyaLUsX.

[IpenMeTHble pe3ynbTaThl MpEACTaBICHbl MO TrojaM OOyYeHHs U OTpaxalT CHOPMHUPOBAHHOCTH ¥y
o0yJaroImuxcs CIeAYOINX YMEHUN:

8 KITACC

1. packpovieamsb CMBICII OCHOBHBIX XHUMHWYCCKHUX TOHSTHH: aToOM, MOJICKYIA, XUMHUYECKUH DJIEMEHT,
IIPOCTOE  BELIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHas U
MOJIEKYJISIpDHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas IOJII XMMHYECKOIO
3JIEMEHTA, MOJIAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJIb, SJEKTPOOTPULIATEIILHOCTD, CTETIEHb
OKHCJICHHUS, XUMUYECKasi peakliys, TeIoBor 3pdeKT peakiuu, KiaccuPpuKaus peakluid, XuMuyeckas
CBA3b, PACTBOP, MAcCOBas JOJIs BELIECTBA B paCTBOPE;

2. ULIIOCMpUpPOBamb B3aNMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITHHN (CM . IT . 1) ¥ IPUMEHSTH STH MOHSTHS
IIpU ONMCAHUU BEIIECTB U UX NPEBPALICHUN;

3. ucnorv3osames XAMUYECKYIO CHMBOJIMKY JJISl COCTaBJICHUS (DOPMYJT BEIIECTB U yPAaBHEHUH XUMHUYECKHX
peakuuii;



10.

11.

onpedensims BAJICHTHOCTh AaTOMOB J3JEMEHTOB B OWHApHBIX COCAMHECHHSX;, CTEIEeHb OKHCICHUS
AJIEMEHTOB B OWHApHBIX COEJUHEHMSX; NPUHAMICKHOCTh BEUIECTB K OINpeneIEéHHOMY Kiaccy
coequHEeHU 1o QopmyrnaMm; BUI XMUMHYECKOW CBsi3M (KOBaJCHTHAass M HOHHAs) B HEOPTraHUYECKHX
COETMHEHUSX;

packpvieams cmulca nepuoguyeckoro 3akona [[. M. MennpeneeBa: neMOHCTpUpPOBaTH IMOHUMAaHUE
MEePUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX AJIEMEHTOB OT HX IOJIOKEHUS B MEPUOINYECKON
CHUCTEME; 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO
YU€HHUs, 3aKOHa ABOTAJIpO; Onucwleams U Xapakmepuzogams TAOMUUYHYIO (HOpMY NEPUOAUYECKOMN
CHUCTEMbI XMMUYECKHUX 3JIEMEHTOB: Pa3JIMuaTh MOHATHUS «TJIaBHAS MOArpymna (A-rpynmna)» u «nodoyHas
noarpynna (b-rpymnmna)», Manbie 1 60bIlIMe TEPUOABL; COOMHOCUMb 0003HAUEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuonnyeckas cucrtema xumuueckux dyeMmeHtoB J[. WM. MenjeneeBa» C YHUCIOBBIMH
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsl sAapa, 0oOIee 4ucio
3JIEKTPOHOB U pacHpeiesieHUEe UX MO JIECKTPOHHBIM CJI0SIM);

K1accuguyuposams XUMUUECKHUE HJIEMEHTHI, HEOpPraHWYeCKHe BEIIEeCTBA; XUMHUYECKHE peakuuu (1o
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3P PeKTy);

Xxapaxkmepuzoeams (OnUCbl@amy) O0IIMEe XUMHUYECKHME CBOWCTBAa BEIIECTB pPAa3IMYHBIX KJIAcCOB,
MOATBEPKJIasi OMUCAHUE NPUME pPaMH MOJEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKInii;

NPOCHO3UPOBaMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOT'O COCTaBa; BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

8bIYUCIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYI0O H  MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMEHTa 1Mo GopMysie COeIUHEHHUs; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 10 YPAaBHEHHUIO XUMUYECKOM peaKIuu;

npuMeHsmb OCHOBHBIE OIEpallMd MBICIUTENBHON NeATEeNbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE,
00001IeHNEe, CUCTEMATH3AINIO, KIacCH(DHUKAITNIO, BRISIBICHUE MPUIMHHO-CIICICTBEHHBIX CBA3CH — JUIS
W3Y4YECHHSI CBOMCTB BEILIECTB M XMMHMUYECKUX PEaKIHi; €CTeCTBEHHOHAYYHbIE METOJbl MMO3HAHUS —
Ha0JI0IeHNE, H3MEPEHUE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

c1edosamy TpaBUIIaM MOJIb30BAHUS XUMHUYECKOM MOCYI0M U 1a00opaTOPHBIM 000PYIOBaHHUEM, a TAKKe
npaBujiaM OOpalieHusi ¢ BEHIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMHU TIO BBITOJHEHHUIO
1a00PaTOPHBIX XMMHUYECKHUX OIBITOB MO MONYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOpOAa
U KUCJIOpOJa), IMPUTOTOBICHUIO PAaCTBOPOB C OIpEneIEHHON MaccOBOM J10JIed pacTBOPEHHOIO
BEILIECTBA; IUIAHUPOBATH M MPOBOJUTH XMMHUUYECKHE HKCIIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB
IIEJIOYEH M KUCTIOT C TMOMOIIBI0 HHIMKATOPOB (JTakMyc, heHoN(TalIenH, METUIIOPAHXK U Ip.).

9 KJIACC

1.

PAcKpbléams cMblC/l OCHOBHBIX XHMUYECKUX TMOHATUH: XMMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJA, HOH,
KaTUOH, aHHWOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKUCIICHUS, XUMHMYECKas peakius, XMMUYecKas CBs3b, TEIUIOBOM 3((eKT peakuuu, MoJb,
MOJIApDHBIA  00BEM, pacTBOp; 3JIEKTPOJIUTHI, HEIIEKTPOIMUTHI, AIIEKTPOJUTHYECKAs AUCCOLHAIIMS,
peaKkIy MOHHOTO0 0OMeHa, 0OpaTHMble U HEOOpaTUMbIE PeaKIUi, OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBIIEHUE, aJUIOTPONUs, aM(OTEPHOCTbD,
XUMHYecKas CBs3b (KOBaJEHTHAs, MOHHAs, MeTaJuIMyecKas), KpUCTasIMdyeckas peleérka, Koppo3us
METaJIJIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM peaklnu, npeaenbHo nonyctumas konnentpanus (I1I1K);
UNTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XMMHMYECKHX MOHATHH (CM. M.1) U MPUMEHATH 3TU MOHATHS
IIPY ONMCAHUM BELECTB U UX IPEBPAIICHUN;

UCNOIb306aMb XUMUUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUS! ()OPMYIT BEIIECTB U YPAaBHEHUN XMMHUYECKHX
peakuuii;

onpeodenams BAIEHTHOCTb M CTENEHb OKUCIECHUS XMMHUYECKHUX JIEMEHTOB B COEAMHEHUSX Pa3IMYHOTO
COCTaBa; MPHUHAAIEKHOCTh BEUIECTB K ONpPEIeIEHHOMY KiacCy COEIUMHEHUH 1o Qopmyiam; BHJ
XUMHUYECKON CBSI3U (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKAs) B HEOPTAaHUYECKUX COEIAMHEHUSX; 3apsil
MOHA [0 XUMHUYECKOH (popmyiie; xapakTep Cpelbl B BOAHBIX PACTBOPaX HEOPTraHMYECKUX COCTUHEHMH,
TUI KPUCTAJUIMYECKOMN PEMIETKM KOHKPETHOTO BEILIECTBA;

packpvieams  cmbica iepuoandeckoro 3akoHa J[. M. MenneneeBa W IEMOHCTPUPOBATH €O
MIOHUMAaHHE: ONUCHIBAMb U XAPAKMepU306ans TaOIUIHYIO bopmy NEpUOJNYECKON CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3NyaTh TMOHATHS «JIaBHas moarpymnmna (A-Tpynma)y W «mobodHas
nonrpynna (bpymma)y, Mansie u 6onblIMe NEPUOABI; coomHocUums 0003HAYSHHSI, KOTOPbIE UMEIOTCS B



MePUONYECKON Ta0JIUIIe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHYECKHX JICMCHTOB
(coctaB u 3apsa  sapa, oOIIee YHCIO OJJIEKTPOHOB U paclpeiesieHue HX [0 3JIEKTPOHHBIM
CIIOSIM); 00bACHAMb O0IIe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB 3JIEMEHTOB U UX COCIMHEHHUN B
npeienax MajibIX MEPUOJO0B U IVIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

6. Kraccuguyuposams XUMHUUECKUE SJIEMEHTHl; HEOPraHMUECKUE BEIECTBA; XMMHUYECKHE peaknuu (1o
YHCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEILIECTB, 110 TEIIOBOMY 3P dEKTY, 10 U3MEHEHUIO CTeNeHen
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

7. Xxapaxkmepuzosamv (onucviéams) 00IIME XUMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPK/lasi OMUCAHUE NPUME pPaMHU MOJEKYJSIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii;

8. cocmaename ypaBHEHUS SJIEKTPOIUTUYECKON IMCCOLMALMU KUCIOT, LIENOYe M COJel; IMOJIHBIE U
COKpalI€HHbIE ypaBHEHUS pEaKIMi HMOHHOTO OOMEHAa; YpaBHEHMS peakUud, MOATBEPKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

9. packpvlieamp CyITHOCTh  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUNA TOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

10. npoeno3uposams cCBOWCTBa BELIECTB B 3aBHUCHUMOCTH OT HX CTPOCHHS; BO3MOXKHOCTHU IPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

11. 6biyucnams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIO
XHUMHAYECKOT0 JIEMEHTa 10 (HOp MyJie COSTUHEHHUS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOANUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peaKkinu;

12. cnedosamsb nipaBuIaM MOJIB30BAaHUS XUMHUYECKOH MOCYI0H U J1aOOpaTOPHBIM 00OPYIOBAaHHEM, a TAKKe
mpaBWwjiaM OOpamieHusi C BElIECTBAMH B COOTBETCTBHM C WHCTPYKUUSMU IO BBIIIOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OIBITOB IO IMOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEMICCTB (aMMHUAKa U
YIIIEKUCIIOTO Ta3a);

13. nposooums peakunu, MOATBEPKIAIOIINE KAYECTBEHHBIH CO CTaB Pa3JIMYHBIX BEIIECTB: PACIO3HABATH
OTBITHBIM MYTEM XJIOpUJ OpoMuUI, Moaun, KapboHaT, docdar, cunukar, cynbdar, TUAPOKCHUIUOHBI,
KaTHOHBl aMMOHHUSI ¥ HMOHBl HM3YYCHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX BEIIECTB;

14. npumenssims OCHOBHBIE OIEpAlMM MBICIUTEIBHON MAESITEIbHOCTH — aHAJIW3 M CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMAaTH3aIUIO, BBISIBJICHHE MPUYHMHHO-CIICICTBEHHBIX CBSA3EH — JJIsl M3YYEHUS CBOWCTB
BEIIECTB M XHUMHUUYECKHX PEAKIMH; ECTECTBEHHOHAYYHbIE METOJbl TO3HAHUS — HAOJIOJCHHE,
HU3MepeHue, MOJACTUPOBAHNE, SKCIIEPUMEHT (PEaIbHbBIN U MBICIICHHBIH).

COJEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUS» 11O T'OJAM U3YYEHUA, 8 KJIIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbp xumumM B XKuM3HM 4enoBeka. Tema um BemiectBa. DU3MYECKHE CBOMCTBA BELIECTB.
ArperatHoe cocTosiHME BelecTB. [IoHATHE 0 MeTO/ax MO3HAHMS B XUMUHU. XUMHS B cUcTeMe Hayk . UucTbie
BemlecTBa U cmecH . CriocoOBbl pa3zieneHus cMece .

ATOMBI U MOJIEKYJBl. XUMUYECKHE 3JIeMeHThl. CHMBOJIBI XMMHUYECKHX 3J€MEHTOB. IIpocThie M cloKHBIE
BeLIECTBA. ATOMHOMOJIEKYJISIDHOE YUCHHE.

Xumunyeckas Gopmyia. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHass aromHass Macca. OTHocHTenbHas MOJEKyJsipHas macca. MaccoBas [I0JI1 XUMHYECKOIO
AJIEMEHTA B COEMHEHHH.

Ou3nYecKue M XUMHUYECKHE SBICHMs. XUMHUYECKas peakuus M €€ INPU3HAKU. 3aKOH COXPAHEHMsI MaccChl
BelIeCTB. XHUMHUeckue YypaBHeHMs. Kiaccuukanus XUMHUECKMX peakiuil (COeAMHEHMs], pa3JIoKeHus,
3aMECIIICHHS ).

XUMUYECKUI SKCINEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYJOW, ¢ MpaBuiamMH paboThl B J1aOOpaTopuu H
npuémamu obpaieHuss ¢ Ja00opaTOpPHBIM O0OPYAOBAaHHEM; H3Y4YE€HHE M ONHCaHuEe (PHU3MUECKUX CBOMICTB
00pa310B HEOPraHUYECKUX BeLIECTB; HaOI0AeHHe (hrU3HUecKUX (IJIaBJIeHHE BOCKA, TasiHUE JIbJa, PACTUpaHHE
caxapa B CTyIIKe, KUMIEHHE U KOHJEHCAIUS BOJABI) U XMMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C KUCIOTOMN) SIBJI€HMM, HaOII0CHUE U ONMCAaHUE NMPU3HAKOB MPOTEKAHUS
XUMHAYECKHX peakuuil (pas3jio’keHHe caxapa, B3aMMOJEHCTBHE CEpHOM KHCIOTBI C XJOpHIOM Oapus,
pasznoxxenue ruapokcuna meau (I) mpu HarpeBanum, B3ammojelcTBHE kene3a ¢ pactBopom cosu Meau(Il));
U3yueHHe croco0OoB pa3jieneHus cMecel (C MOMOUIbI0 MarHuTa, (pUILTPOBAHUE, BBIMAPUBAHUE, TUCTUILIALUS,
XxpomaTo rpadus), MPOBEIEHUE OYUCTKHA IIOBApPEHHON COJM; HAONIOJIEHHEe U ONMCAHHWE pPe3yJbTaTOB



IIPOBEJEHUS ONBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl; CO3/laHHE MOAENEH MoJeKys (1apo-
CTEP>KHEBBIX) .

Baskueiimue npeacTaBuTe I HEOPraHMYECKUX BeELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — nsneMeHT W mpocToe BemecTBo. HaxoxneHue
KHCIIOpOJIa B TIpHUpoJe, (PU3NYECKUE M XUMHYECKHE CBOMCTBa (peakiuu ropenus). Oxcunabl. [IpumeHeHme
kucnopona. CrocoObl MoydyeHus: KUCIopoa B JIaOOpaTOPUU U MPOMBIILIEHHOCTH. KpyroBopoT kucnopoja B
npupoje. O30H — aJIOTPOIHAS MOJU(PHUKAIU KUCIOPO/aA.

TemnoBoii 3¢ ekt XxuMuiueckor peakiuu, TEPMOXUMUYECKHE YPAaBHEHHSI, K30 M SHIOTEPMHUECKHUE PEaKIUu.
TorumBo: yrons W MeTaH. 3arpsi3HEHHE BO3/yXa, YCWICHHE MAapHUKOBOTO 3¢ ¢eKTa, pa3pylieHne 030HOBOTO
CJIOS .

Bonmopon — sneMeHT U mpoctoe BemecTBo. HaxoxkaeHnue Bogopoaa B mpupoje, Gu3ndeckue U XUMHYECKHE
CBOICTBa, MPUMEHEHUE, cIoco0bI nonydyeHus. CocTaB KUCIOT U COJIEH .

KonmaectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomspHbii 00béM razoB. Pacy€rel 1o
XUMHYECKUM YPaBHEHUSIM.

@dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBopbl. HachlllleHHBIE M HEHACHILICHHBIC
pacTBopsL. Pacmeopumocms seujecme 6 60de.t Maccosasi 1011 BEIIECTBA B PacTBOpe. XMUMHUECKHE CBOKMCTBA
BoJbl. CocTaB ocHOBaHMM. Poiib pacTBOpOB B MpUPOJIE U B KU3HU yesnoBeka. KpyroBopoT Bojbl B MpHUpPO/IE.
3arpsizHeHue NpupoHbIX Boja. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Knaccudpukanus Heopranwmdeckux coenuHeHuil. Oxcuabl. Kiaccudukamuss OKCHIOB: coJie0Opasyromiue
(ocHOBHBIE, KHCTIOTHBIE, aM(OTepHbIE) U HeconeoOpasyromme. HoMeHnknaTypa oKCHaOB (MEXIyHApOAHAs U
TpuBHanbHas). Ousnueckue u XUMHUYECKUE CBOMCTBA OKCcuAOB. [Tomyuenue.

OcHoBanus. Knaccudukanus ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBaHMS. HoMeHKIaTypa oCHOBaHMIA
(MexxayHapoHas U TpuBUaibHast). PU3nYecKue U XUMUUECKHUE CBOICTBa ocHOBaHMM. [lonydyeHne ocHoOBaHUM.
Kucnotsl. Knaccudukanusa kucinor. Homenknatypa KucinoT (MeXIyHapoIHas U TpUBUabHas). Duznueckue u
XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTamuioB H. H. bekerosa. [Tonyuenne kucior.

Conu. HomeHnkiatypa coseit (MexayHapoaHas U TpuBuaibHas). Du3ndeckre 1 XUMUYECKUE CBOWCTBA COJICH.
CriocoObl MOTy4eHUs COJICH.

I'enetnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHHUUYECKUX COCTUHEHHM.

XUMHUYECKUH SKCIIEPUMEHT: KAa4eCTBEHHOE OIpEAEJICHUE COJEp)KaHUS KHUCIOpOAAa B BO3JYyXE; IOJyuYEHHUE,
coOupaHue, paclio3HaBaHWE U HU3YyUYEHUE CBOMCTB KHUCIOpOAa; HAOMIOACHHE B3aHMMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHMSI M TPEKpallleHus ropeHus (moskapa); O3HaKOMJICHHE ¢ oOpasiamu
OKCHJIOB U ONMCAaHUE MUX CBOMCTB; MOJy4eHHE, cOOMpaHue, paclo3HaBaHHE U M3y4YEHHE CBOMCTB BOJOPOJA
(ropenue); B3aummojericTBre Boaoposa ¢ okcuaomM meau(ll) (Bo3MoKHO HMCMOIB30BaHHE BUICOMATEPUATIOB);
HabmroieHne 00pa31oB BEIECTB KOJIUYECTBOM | MOJIb; HCCIIEOBaHUE OCOOEHHOCTEH PacTBOPEHHsI BEIIECTB C
pa3IMYHON pacTBOPUMOCTHIO; MPUTOTOBJIEHUE PACTBOPOB C OMNpENeIEHHON MacCOBOHM J10JIeld pacTBOPEHHOIO
BEIIECTBA; B3aUMOACWUCTBUE BOABI C MeTallaMM (HaTpueM U KajbleM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB); OINpPENEICHHE PACTBOPOB KUCJIOT U INIEJIOYEH C MOMOIIBIO MHIMKATOPOB; HCCIEIOBaHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pa3 JMUYHBIX KJIACCOB; HAOIOJCHNE U3MEHEHUsI OKPAaCKU MHJIUKATOPOB B
pacTBopax KUCIOT W LIejlouei; u3ydeHue B3aumopencTsus okcu aa menu(ll) ¢ pactBopoM cepHOM KUCIOTHI,
KHCJIOT C METaJlJIaMH, PEAKIUI HENTpaIn3aluy; MOIy4eHHE HEPACTBOPUMBIX OCHOBAaHUH, BEITECHEHUE OJHOTO
MeTajljla JpYrMM U3 PacTBOpa COJM; pEIICHHE SKCHEPUMEHTANbHBIX 3aJad Ho Teme «BakHelline Kiacchl
HEOPraHUYECKUX COECIUHEHUN».

Ilepuoanyecknii 3aK0H U NEPUOAMYECKAsA cHcTeMa XUMU4YecKuXx dieMeHToB /I. M. MenaeneeBa. CTtpoenun
€ aTOMOB.

XuMmnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepBbie MOMBITKM KIAcCH(DHUKANMKA XUMHYECKUX deMeHTOB. [loHATHE O Tpymnmax CXOJHBIX DJIEMEHTOB
(meno4yHple W MIENIOYHO3EMETbHBIE METAJUIbI, TAJIOT€HbI, HWHEPTHBIC Ta3bl. DJIEMEHTHI, KOTOpPhIE 00pa3yroT
aM(pOTepHBIC OKCHUJIBI 1 TUIPOKCHUJIBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux dnemMeHToB J1. V. MenneneeBa. Buabl Tabmuiist
«Ilepunognyeckas cucrema xuMudecknx 35eMeHToB J[ . U . MenaeneeBa» . Ilepuonsl n rpynmns! . @u3ndecKuii
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB IIEPHU 0@ U TPYIIILI AJIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomsl. DnekTpoHsl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XMMHUYECKMX »3JEMEHTOB mnepuoaundyeckod cuctembl [[. WM. MenaeneeBa. XapakTtepuctuka
XMMHYECKOT0 3JIEMEHTA IO €ro MOJ0KEHUIO B iepuoanyeckoit cucteme [[. . Menneneena.



3aKOHOMEPHOCTH M3MEHEHMS paJryca aTOMOB XMMHMUYECKUX 3JI€ MEHTOB, METANINYECKUX U HEMETAJUINYECKUX
CBOWCTB I10 TPYIIIaM U IEpUoJaM. 3HaYCHHUE NIEPUOINIECKOTO 3aKOHA U IEPUOANYECKON CHCTEMBI XUMUYECKUX
JJIEMEHTOB ISl pa3BUTHUSA HayKu U npakTy Ku . JI . 1 . MenzeneeB — yd€HBIN U TPaXKIaHUH .
DNeKTPOOTPULIATENBHOCTh XUMUYECKHUX IEMEHTOB. XUMHUE CKasl CBS3b (MOHHAs, KOBAJEHTHAs IMOJISIpHAs U
KOBaJIEHTHasE Heno JspHasd). CrteneHb okuciaeHHs. OKHUCIUTENIbHOBOCCTAHOBUTENBbHbBIE peakuuu. [Ipouecch
OKHCJICHUS ¥ BOCCTAHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

XUMHUYECKUH SKCIEPUMEHT: HM3y4eHHE OOpa3loB BEIIECTB METaJl JIOB M HEMETAJUIOB; B3aUMOJCHCTBUE
TMAPOKCUA LIMHKA C pacTBOpaMHU KHUCIOT M IIEJIOYEH; MPOBEACHHUE OIBITOB, WIIOCTPUPYIOIUX IPUMEPHI
OKHUCJINTEIbHOBOCCTAHOBUTENBHBIX peakLUUil (TOpeHue, peakliuy pas3iokKeH!sl, COEIMHEHNU).

MexnpenMeTHbIe CBA3U

Peanuzanust MexXnpeMEeTHBIX CBsI3eH MU U3YyYEHUH XUMUU B § KJlacce OCYIIECTBIICTCS Yepe3 HCIOIb30BaHUE
KaK OOIMX €CTeCTBEHHOHAYYHBIX MOHITHHA, TaK W TOHITHH, SBJISIOMIUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MPEeIMETOB €CTECTBEHHOHAYYHOT'O ITUKJIA.

OOme ecTeCTBEHHOHAyYHBIE TMOHATHSA: HAy4yHbId (DaKT, THUIIOTE3a, TEOPHs, 3aKOH, AaHalU3, CHHTE3,
KJaccupuKanus, IepuoAnYHOCTb, HAOIIOJCHHIE, IKCIIEPUMEHT, MOJISIMPOBaHHE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.
@dusnka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEHTPOH, HWOH, H30TOI, pPATUOAKTUBHOCTb, MOJIEKYJIa,
ANIEKTPUYECKUH 3apsif, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE BEILleCTBA, r'a3, (U3MUECKUE BETUUHHBI,
eIMHUIIBI ©3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE31b1, CONHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TIOPOBI, TOJE3HBIE UCKOTIAEMbIE, TOTIMBO, BOAHbIC

PECYPCHI .

9 KJIACC

BemecTBo 1 Xummnuyeckasi peakuus

[Tepuonuueckuii 3akoH. Ilepuomgmueckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKUX D3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kausi,
KaJIbIUSI U UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHUEM DJIEMEHTOB B EPUOANYECKON CUCTEME U CTPOCHUEM
ux atromMoB. CTpoeHHE BEIIECTBA: BUIbI XMMHUYECKOW CBSA3U. THUIBI KPUCTANIMUECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHMYEeCKUX BEMIECTB (MEXKIIyHAPOIHAS U TPUBHAIBHAS ). XUMHUYCCKHEC
CBOKMCTBA BEILLIECTB, OTHOCAIIUXCSA K PA3JIMYHBIM KJIaCCAM HEOPraHUYECKUX CO €AUHEHMM, FTEHETUYECKAs CBA3b
HEOPraHWYECKUX BEILIECTB.

Krnaccudukanus XuMUYeCKUX peakIHil Mo pa3lnuyHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy Y4YacTBYIOIIHUX B
pEeaKIMy BEIIECTB, MO TEIJIOBOMY 2P (HEKTy, MO0 UBMEHEHHUIO CTENEHEH OKHUCICHUS] XUMUYECKUX DJIEMEHTOB, 110
00paTUMOCTH, M0 YYaCTHIO KaTalu3aTropa). JK30 U SHIOTEPMUUECKHIE PEaKIIUi, TePMOXUMUIECKIE YPABHEHHUS.
[TonsiTue o0 ckopocTu XUMUYECKON peakiuu. [lorsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEaKIIHSIX.
ITonstue o TOMOT'€HHBIX u TreTEepOreHHBIX peakuusx. [lonamue o XUMUYECKOM
pasnogecuu. Daxmopul, 6auUAIOWUE HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJIOHCEHUE XUMUUECKO20 PABHOBECUs

MexaHu3M  OKHCIUTEIbHOBOCCTAHOBHUTENBHBIX  PEAKIIMIA (oMeKTpoHHBIM  OanaHC OKHCIUTEIBEHO-
BOCCTAaHOBUTEIHHON PEAKIIHH).

Teopust AMEKTPONIUTUYECKON AUCCOIMALMU. DJIEKTPOIUTHI U HEANEKTPOIuThl. KatnoHnsl, annonsl. Mexanusm
JTUCCOIIMAIMU BEIIECTB C PA3IMYHBIMU BUJAMU XUMHUUYECKOW CBs3u. CreneHp aucconuauuu. CUIbHBIE U
cl1abbl€ AIIEKTPOJIUTHI.

Peakunu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS peaKIMii HOHHOTO OOMEHa, MOJIHbIE  COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peaknuii. CBOWCTBAa KUCIOT, OCHOBAaHUN W COJIEH B CBETE MPEACTABICHUN 00 IEKTPOIMTHIECCKOU
mucconnanui. KauecTBeHHbIE peakiiui Ha HOHBI . [lonamue o eudpoause conel .

XuMHUecKuu OKCIICPUMCHT: O3HAKOMIICHHUE C MOJCTIAMHA KPUCTAJTNICCKUX peHIéTOK HCOPraHNM4YCCKUX BCIICCTB
— METAJIOB W HeMeTawioB (TpaduTa W amMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpHs); UCCIEAOBaHUE
3aBUCUMOCTH CKOPOCTHU XUMHYECKOH p€akuuu OT BOS)I@fICTBI/IfI Pa3INYHBIX (baKTOpOB; HUCCIICAOBAHUC
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOLUMAIMM KHUCIOT, LIeoYe U coiel (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB); PO BEJCHUE OIBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUS PEAKIIHii
MOHHOTO OOMeHa (0Opa3oBaHME OcCajlKka, BBIIEIEHUE Taza, 00pa3oBaHUE BOJIbI); OMBITOB, WIUTFOCTPUPYIOLINX
MpPUMEpPHl OKHUCIM TEJIbHOBOCCTAHOBUTEIBHBIX pEAKIMM (TOpeHHe, peaklMH pas3lIoKEHUs, COEIUHEHUs);



pacrno3HaBaHME€ HEOPraHWYECKHX BELIECTB C IIOMOIIBI0 KAaueCTBEHHBIX pEAaKIMM Ha HWOHBI; pELICHHUE
JKCIIEPUMEHTAIIbHBIX 33/a4 .

HeMeTasibl M MX COeIUHEHUS

OObmas xapaktepuctuka ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHHS.
Crpoenne u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOWCTBA HAa IpHUMEpE
xJiopa (B3aMMOJEICTBHE C MeTajllaMu, HeMeTajulamMu, lienodamu). XiopoBoaopoxa. ComsiHas KHCIOTA,
XMMHYECKHE CBOMCTBA, MOJYy4YCHUE, IPUMEHEHHUE. J[eMCTBHE XJI0pa U XJIOPOBOJAOPOAA HA OPraHU3M YEJIOBEKa.
Baxxneiiye XJ10puabl U UX HAXOXKACHUE B IPUPOAE .

Oobmas xapakrtepucTtrka 37meMeHTOoB VIArpynmbel. OcoOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTCTICHH
OKHUCJICHUSI.

Crpoenne u (u3NUYECKUE CBOICTBA MPOCTHIX BELIECTB — KHCIOPOJa U Cepbl. AJIOTPONHBIE MOIUPUKAIIH
KHCIIOpOJla M cepbl. XUMHUYeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOCHHE, (PU3NYECKUE U XUMHUYECKHE
cBoricTBa. OKCHIBI Cepbl Kak MPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (00IIKe KaK MPeCTaBUTENs Kiacca KUCIOT U creurnduyeckue). XuMH4eCcKre peaxium,
JeKAIMe B OCHOBE MPOMBIIUICHHOTO Crocoba mosydeHus cepHod KucioTel. [Ipumenenue. Conu cepHOi
KHCIIOTHI, KayeCTBEHHas peakuus Ha cynb(aruoH. Haxoxzaenue cepbl U €€ COeIMHEHUH B MPUPOJIE
XHUMHYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpelbl COECIMHEHUSIMU Cepbl (KHUCIOTHBIE MOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALLCHUS .

OOmast xapakTepuctuka 37eMeHTOB VArpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTCIICHH
OKHUCJICHUSI.

A30T, pacnpocTpaHeHHEe B MpHPOJE, (HU3HYECKHEe M XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupoOAE .
AMMuak, ero ¢usMyYecKue U XUMHUYECKHE CBOMCTBA, MONydeHHe U mnpuMeHeHHe. Coiau aMMOHHS, HUX
¢u3nveckne W XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KadecTBeHHas peakiusi HA MOHBI aMMOHHUS. A30THas
KHCIIOTa, e€ moilyueHue, (U3nuecKkue U XMMUYecKHe CBOMCTBa (00LIMe Kak MpPECTaBUTENs Kilacca KUCIOT U
cneuupuyeckue. lcrmomp3oBaHMEe HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIBHBIX YHAOOpEHHIA.
XUMHUYECKOE 3arps3HEHHE OKPYXAIoIIed cpeAbl COeIWHEHUSMHU a30Ta (KHCIOTHBIE JOXKAM, 3arpsi3HEHUe
BO3/lyXa, I0YBBI U BOJIOEMOB).

docdop, amnorponHsie Mogudukanun dhochopa, puzndeckue u xumudeckue cBoictra. Oxcun pochopa(V) u
docdopHas kuciora, U3NIECKUE 1 XUMUIECKIE CBOMCTBA, monydeHue. Vcnonb3oBanue GochaToB B KauecTBe
MUHEPAIBHBIX yI0OPEHHIA.

OOmas xapaktepuctrka 37eMeHTOB [VArpynmnel. OcOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC CTCTICHH
OKHCJICHHUS .

VYrnepos, alioTpoIHble MOAU(PUKALMU, PACIPOCTPAHEHNUE B MPUPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
Ancopbrus. KpyroBopoT yriaepona B npupoae. Okcunsl yriaepoja, ux (Gpu3MuecKue U XMMUYEeCKHe CBOWCTBA,
NeiCTBHE Ha KMBBIE OPraHU3Mbl, IOJIyU€HHUE M TNpPUMEHEHHE. OKOJIOrMYecKHe NpoOJieMbl, CBS3aHHBIE C
okcugoM yriaepona(lV); rumoreza r1o0anbHOrO MOTEIUIEHHs KJIMMaTa,; HapHUKOBBIN 3QQexT. YronbHas
KHCIIOTa U €€ COoJM, UX (pU3MYecKre M XMMUYECKUE CBOMCTBA, MOJIydeHHE U NpuMeHeHHe. KauecTBeHHas
peaknus Ha kapOoHaTHoHbI. Vcnonbp3oBaHue KapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

IlepBoHauyanbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAUHEHUAX yriepoja (MeTaH, 3TaH, STHJIEH,
alleTWJIeH, 53TaHOJI, TJHUIEpUH, YKCyCHas Kuciora). Ux cocmas u xumuueckoe cmpoenue. Ilonstue o
OMOJOTMYECKH BaXKHBIX BEIECTBaX: JKUpax, Oenmkax, YrieBogax — M HX POJIHM B IKU3HH
yenoBeka. Mamepuanohoe eOUHCmME0 Op2aHu4yecKux U HeoOpeaHUuuecKux coeouHeHull.

Kpemuuii, ero ¢usndyeckue n XMMHYECKHE CBOMCTBA, MojyuyeHHe U npuMmeHeHue. CoeAMHEHUs KPEeMHUs B
npupoae. OOmme mnpecraBieHuss o0 okcuge kpemHus(IV) m kpemHueBodt kucinore. CuilMKaThl, HUX
HCIIOJIb30BaHUE B ObITY, MEJIULINHE,
MIPOMBIIITIEHHOCTH. Baoichetiuue cmpoumenvhsie Mamepuanvl: Kepamukd, Cmekio, yemernm, 6emon, sxcene3ooe
mown. IIpobnemsl 6€30nacH020 UCNOIL30BAHUA CMPOUMETLHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.
XUMUYECKHI 3KCIEpUMEHT: H3ydyeHHe 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTBI;
MPOBEJICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUAMOHBI U HAOIIOACHHE MPU3HAKOB WX MPOTEKAHUS; OIBITHI,
oTpaxaroiye pu3nuecKue U XMMHUYECKUE CBOMCTBA TaJIOTEHOB M UX COEIUHEHHH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMy XJIOPUIO0B (TAJIOreHUI0B); O3HAKOMIJIEHHE ¢ 00pa3laMu Cephbl
u e€ coequHEHUSIMHU (BO3 MOXKHO HCIIOJNb30BaHHE BHJIEOMATEpUANIOB); HAOJOJIEHUE Mpolecca O0YyrIMBaHUS
caxapa IoJl JeficTBUeM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; N3yuyeHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON
CEpPHOW KHCIIOTHI, TPOBEIECHWE KAYECTBEHHOW peakIuu Ha Ccyab(paTuoH W HaOMOICHHE TpH3HaKa e&
NPOTEKaHMs; O3HAKOMJICHHE C (M3UYECKUMHU CBOMCTBAMM a30Ta, (ochopa M UX COETUHEHUH (BO3MOKHO



UCIOJIb30BaHNE BUIEOMATEPUAIOB), 00Opa3aMu a30THBIX U (HOCPOpHBIX ynoOpeHuil; moixydeHue, cooupatue,
pacro3HaBaHHe M H3Yy4YeHHE CBOWCTB aMMHUaKa; MPOBEIECHHE KAaYeCTBEHHBIX pEaklUWid Ha HMOH aMMOHHS H
¢dochaTHoH U U3ydueHHe IPU3HAKOB UX MPOTEKaHM, B3aUMOICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C
Meablo (BO3MOXKHO HCIIOJIb30BAHUE BHJEOMATEPHANIOB); HM3y4EHHE MOJeNiell KPUCTAIIMYECKUX pPEHIETOK
anMasa, rtpadurta, QyuiepeHa; O3HAKOMJICHHE C TPOIECCOM aJCOpOIMU  PACTBOPEHHBIX  BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOras3a; MojyueHue, cooupaHue, paclo3HaBaHUE U HU3YUYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MPOBEACHHUE KAUECTBEHHBIX pEaKkIMii Ha KapOOHAT W CUIMKATHOHBI M H3y4CHHE
MPU3HAKOB UX IMPOTEKAHUS, O3HAKOMJICHHE C MPOJYKIMEeH CHUJIMKATHOW MPOMBIIIJICHHOCTH; pEeLIeHUEe
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHele HeMeTalIbl U UX COEAUHEHUS».

Metaniabl M UX COeIMHEHUS

OOm1ast XxapaKTEpUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHH UX MOJIOKEHHS B IEPUOTUIECKOM
cucreme xumudeckux oiemeHtoB [J[. WM. MenneneeBa u crtpoeHuss atoMoB. CTpoeHHE METAJLIOB.
Mertannnueckasi CB3b M METAUIMYECKAs KPUCTAJUIMUECKasl pelI€Tka. DIEKTPOXUMHUUYECKUN Psil HANPSKEHUH
MeTaisioB. PU3NYECKUE U XUMUYECKHE CBOMCTBA MeTauioB. OO0miue crnocoObl noiaydenusi MetamioB. [lonstue
0 KOPpO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YYr'yH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[[lenounble MeTaUIBL: MOJIOKEHUE B NMEPUOAUYECKON cUCTeMe XuMHuYeckux sneMeHToB [[. M. MeHnneneesa;
CTpOCHHE UX aTOMOB; HaxoxXkJeHue B mpupoje. Ouznyeckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpUs U
kanust). OKCUIbI U THAPOKCHUIBI HATPUS U Kanud. [IpuMeHeHne eI0YHbIX METAJUIOB U UX COEIMHEHUM.
[lenoyHo3eMenbHbIE METAIIBl MAarHUW M KaJbIMil: IMOJIO)KEHHE B IMEPHUOJUYECKON CHCTEME XHMHUYECKHX
anemeHToB [[. 1. MeHneneeBa; cTpoeHHE MX aTOMOB; HaxOXKJAE€HHE B npupoje. Ousmyeckne U XUMUYECKHE
CBOMCTBAa MarHus W Kanbliusl. BaxHeilmve coequHeHns Kaablus (OKCUI, THIPOKCH, coin). KECTKOCTH BOJBI
1 CIIOCOOBI €€ yCTpaHEHUsI.

AJNIOMUHUI: TOJOXEHHE B MEPUOAMYECKON cucTeMe XuMudeckux siemeHtoB J[. M. MenpeneeBa; cTpoeHue
aToMma; HaxoxJaeHue B npupoje. Pusznveckne M XUMHUYECKHE CBOMCTBAa alfOMUHUS. AMGDOTEpHBIE CBOICTBA
OKCHJIa U THUJIPOKCH/]IA AIIFOMHHHSL.

Keines3o0: nmonoxeHue B MEPUOAUYECKON CUCTEME XUMUYECKUX 31eMeHToB JI. . MenpaeneeBa; CTpOCHUE aToMa;
HaxoXxjaeHue B mpupone. Puznueckue M XUMHUYECKHE CBOMCTBa >kene3a. OKCHUIbI, TUAPOKCHUIBI U COJIH
xenes3a(ll) u xxenesza(Ill), ux cocras, CBOMCTBa U MOJTyUYECHHE.

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METaJJIOB U CILJIaBOB, MX (PU3NYECKUMH CBOMCTBAMU;
U3Y4YEHHUE PE3YyIbTATOB KOPPO3UM METAIOB (BO3MOYKHO HCIOJb30BaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KalbliUd W HAaTpus C BOJOW (BO3MOXHO MCIIOJIb30BaHUE BHJEOMATEpPHAIIOB);
HCCIIEIOBaHNE CBOMCTB XKECTKOM BOJBI; MpoIlecca TOPEHUs JKejle3a B KUCIO poje (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUE€CTBEHHBIX peaKlUi Ha MOHBI (MarHus, KajablHs, aJFOMUHUS,
uuHka, xenesa(ll) m xeneza(Ill), meau(Il)); HaOmoneHne M onucaHue NPOLECCOB OKpAIIMBAHUS IJIAMEHH
MOHAMHU HaTpus, Kaluid M Kaublus (BO3MOXHO HCIOJb30BaHUE BHUAEOMATEPUATOB); HCCIIEAOBAHHE
amM(pOTEepHBIX CBOWCTB TMIPOKCH]IA AJIIOMMHUS U THAPOKCHA LIMHKA; PEeIIeHNE 3KCIEPUMEHTAIbHBIX 3a]a4 0
TeMe «BakHelne MeTasuibl U UX COEAUHEHUSD) .

XuMHus M OKpYKamoLas cpeaa

HoBele marepuansl u TexHoNOrnH. BemectBa M Marepualibl B IOBCEJHEBHOM XKMU3HU YEIOBEKA. XUMHUSA U
310poBbe. bezonmacHoe HCHOIb30BaHUE BEIIECTB M XMMHUYECKHUX peakuuid B ObITy. [lepBas mo mompb npu
XMMHMUYECKHX O0’KOrax M OTpaBiIeHUSAX. OCHOBBI 3KOJOTM YECKONM I'PaMOTHOCTH. XHMMHMUYECKOE 3arps3HEHHE
OKpY>Karomen cpenbl (mpeaenbHas jaonyctumas kKoHueHntpaius BemiectB — [1/IK). Ponp xumuu B pemenun
HKOJIOTHYECKUX MTPOOIIEM.

[IpupoaHbIe HCTOYHUKH YTIIIE€BOJOPOI0OB (Yroib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MEPEpadOTKH, UX POJIb
B OBITY M ITPOMBIIIEHHOCTH .

XUMUYECKUN HKCIEPUMEHT: H3ydeHHe OoOpa3loB MaTepuanoB (CTEKJO, CIUIaBbl METAJJIOB, MOJUMEpHBIE
MaTepHabl).

MexnpeameTrHblie CBSI3H

Peanuzanus MeXnpeaMETHBIX CBSI3€H IPU U3YUEHUH XUMUU B 9 KJlacce OCYLIECTBIISIETCS YEPE3 MCIOIb30BaHUE
KaK OOILIMX €CTeCTBEHHOHAYYHBIX MOHSITUNA, TaK M MOHITHUN, SIBISIOMIMXCS CUCTEMHBIMU JUISI OTIEJbHBIX
IIPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHOHAyYHbIE TMOHSTHS: HAydHbIM (akT, Trumore3a, 3aKOH, TEOpHs, AaHaJIW3, CHHTE3,
Kinaccu(ukanus, MEepPUOAWY HOCTh, HAOIIOJCHHE, OSKCIEPUMEHT, MOJETUpOBaHHME, H3MEpEeHHe, MOJEIb,
SBJIGHUE, TMAapHUKOBBIK 3(dexT, TexHomorus, marepuanpl. Pu3uka: marepusi, aToM, DJEKTPOH, IPOTOH,
HEHUTPOH, MOH, U30TOIl, PaJUOAKTUBHOCTb, MOJIEKYJIA, MIEKTPUUYECKUI 3apsijl, IPOBOJHUKH, TOIYITPOBOJHHUKH,



TUDIIEKTPUKU, (DOTOITEMEHT, MHIWKATOP, BEMIECTBO, TEJIO, 0OBEM, arperarHoe COCTOSIHHE BEIeCTBa, T'as,
pacTBOp, paCTBOPUMOCTb, KPUCTAITHYECKAs PEIIETKA, CIUIABbI, (PM3UUYCCKUE BETMYNHBI, CIUHUIBI H3MEPCHHUS,
KOCMHUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COTHIIE.
buonorust: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMa, MUHEpaIbHBIC YIOOPEHUS, MHUKPOIJIEMEHTHI,
MAaKpO3JICMCHTBI, IMTATCIILHBIC BCIICCTBA .
I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TIOPOJIbI, TOJIE3HbIE UCKOTIAEMbIE, TOTUTUBO, BOIHBIE

peCypCHL.
KanennapHo-temaTndeckoe njaHHUPOBaHHE MO XUMHHU 8 KJjiacc
2 yaca, 68 yacos
Ne | Pazpen. Tema ypoka Ko | Mlara Hcnonwvzoe
J- | IpoBe | anue
BO | ICHUS | obopydoea
qac HuA
OB «Touka po
cma
Tema 1. Xumusi — BaxHas 00J1aCTh €CTECTBOZHAHUSA U NPAKTHYECKOH
AesiTeJIbHOCTH HesioBeka (5 u)
1 | [Ipenmer xumuu Posib XMMHM B )KU3HU YeNlOBeKa. XUMHUs B CUCTEME HayK. 1
MeTo/1bI TO3HAHUS B XUMUHU.
2 | 3HaKOMCTBO C MpaBuUiIaMu 0€30MaCHOCTU U MpuéMamMu paboThl B XuMudeckoi | 1 Hudposas
naboparopun. [TpakTudeckas padora: naboparop
Ne 1. IlpaBuna paGoThl B 1aOOpaTOpUu U MPUEMBI OOPALIIEHUS C ust
1ab0pPaTOPHBIM 000PYyTIOBAHUEM RELEON
Hudposoii
JTaTIUK
TeMIepary
pBI
CnuproBka
Caeua.
3 | Tena u BemiecTBa 1
4 | ®usznueckue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE BEIIECTB . 1
5 | Yucrele BemecTBa 1 cMecu. CriocoOrl pa3aenenus cmeceil. [lpakruueckas | 1 Hudponas
pabdoraNe 2. Paznenenue cmeceit (Ha mpuMepe OYMCTKH TOBAPEHHOM COJIN) nabopaTop
ust
RELEON
Tema 2. BemecTBa
U XUMHYECKHe PeaKkun
(159)+1 g
6 | ATOMBI 1 MOJIEKYIIBI. XMMHUYECKHE DIIEMEHTHI 1
7 | 3Haku (CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 1
8 | IlpocThie u cloXKHBIE BeleCTBA. ATOMHOMOJIEKYJIIPHOE YUEHHUE. 1
9 | Xummnueckas popmyina. BareHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB 1
1 | 3akoH mocTostHCTBA cocTaBa BemiecTB. OTHOCUTENNbHAS aTOMHAs Macca. 2
0 | OTHOCHTENBbHAS MOJIEKYJISIpHAS Macca .
1
1
1 | MaccoBas goist XMMHYECKOT0 DJIEMEHTA B COEJUHEHUN 1
2
1 | ®usnyeckue U XUMHUYECKHE SBICHUS 1
3
1 | Xumnueckas peakuus. [Ipuznaku 1
4 | u yCIIOBUS MPOTEKAHUS XUMUYICCKUX PEaKITUi




XUMUYECKUE YPABHEHUS

Turbl XUMHYECKUX peakiui. Peakuns coeuHeHust

PeaKHI/IH Pa3I0KECHUA

Peaxkmus 3amerenus

Peaxiusa ooOMeHa

O NORFROORFRINPFPIO o -

3akoH coxpaHeHMs Macchl BemecTB. M. B. JIoMoHOCOB — yu€HbIi
SHUUKJIONIEIUCT.

BECHI
TEXHOXHUMHU
YeCKHE WU
AJIEKTPOHH
bIC; CBEYa;
Koy10a
IJIOCKOJIOH
Hasg 250
MJI; JIOKKa
JIE
COKUTaHUS
BEIIECTB

KonTponbnas padora Ne 1

Tema 3. Bo3ayx. Kuciopon.
Oxcnambl

(5 1)

Boznyx — cmech razoB. Coctas Bo3ayxa Kucinopon — aneMeHT u mpoctoe
BeniecTBo. O30H — aJUIOTPONHAS MOTUPHUKAIHS KHCIOPOAa

Haxoxpaenue kucnopona B mpupojie, Gu3nyecKue 1 XUMHIECKHE CBONCTBA
(peakiuu okucieHus, ropenue. [lonstue 06 okcumgax

A DNNw NN

CriocoObl MmostydeHus: KUCI0po/ia B J1a0OpaTOPUH U MPOMBIIIIEHHOCTH.
ITpumenenue kucnopona. [Ipaktuueckas padbora
No 3. TTonyuenue u cobupanue KUCJIOPOJia, U3YUCHUE €r0 CBOMCTB.

TennoBoit 3(1)(I)CKT XHUMHYECKOU peaKknuuu, NOHATUC O TCPMOXUMHUUYCCKOM
YPaBHCHHH, 3K30 U DOHAOTCPMHUUYCCKUX PCAKIUAX

o NOT N

ToruuBo (yroas v MeTaH). 3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro
MpeOTBpaLeHHs. Y CUIeHHE TapHUKOBOro 3 (deKTa, pa3pylieHue
030HOBOTO CJIOS .

Tema 4. Bogopoa. CoctaB KHCJIOT U coJeid (5 1)

BO)IOpOI[ — JJIECMCHT U MPOCTOC BCIICCTBO

Haxoxnaenue B mpupone, puznyeckue 1 XUMUYECKHE CBOMCTBA (Ha IpUMepe
B3aUMOJCHCTBUS C HEMETAJUIA MU Y OKCUAAMH METAJIJIOB

O N0 NN

[Ipumenenue, criocoObI MOTyYEeHHS BOJIOPO/IA.
[TpakTuueckas paborta Ne 4. [Tonydenue u codupanue BoI0Opoaa, U3yICHUE
€r0 CBOICTB

w

CocraB KHCJIOT U COJICH

Tema 5. KosinuecTBeHHBbIC OTHOLICHUA B XUMHH

(44)

Komuuecro BellecTBa. Moub. MOH}IpHa}I mMacca




3akoH ABorajpo. MomnsipHbIif 00BEM ra3oB .

B wWlw winN

PacuéTel 10 XUMUYE CKUM yPaBHEHUSIM.

3
S)
Tema 6. Boga. PacTBopsbl. Ilonsitue 06 ocHoBanusix (5 1)
3 | ®usnueckue cBOiCTBa BOJIBI. AHATN3 M CUHTE3 — METO/Ibl H3yUCHHS
6 | cocraBsa BOJBI.
3 | XuMuyeckue CBOMCTBA BOJBI (PEAKIMH ¢ METANIAMH, OKCHIaMU METAJIJIOB U
7 | HemeTaIoB
3 | CocraB ocHoBanuii. [ToHsiTre 00 MHAMKATOPAX [Mudposas
8 nmabopaTtop
ust
RELEON
[udposoii
pH.
IITaTUB C
32KUMOM,;
ST
XUMHUYECKU
X CTaKaHOB
(25 m);
TIPOMBIBAT
Ka
3 | Bona kxak pactBopurenb. PacTBopsl. PacTBOPUMOCTH BEIIECTB B BOJIE. npudop
9 | IlpakTuyeckas padora: TUTS
Ne 5. IIpuroroByiieHue pacTBOPOB € ONPEACIEHHON MACCOBOM J0JIEH OIIBITOB C
PacTBOPEHHOIO BEIIECTBA. ANIEKTPUYEC
KHM
TOKOM;
HUCTOYHUK
IIOCTOSTHHO
ro TOKa:
pOOUPKHU
— 2 .
IIPOHYMEPO
BaHHBIC;
TYyYUHKA;
CIIMPTOBKA;
pOOKH —
2 1T,
MUHIET
4 | Posb pacTBOPOB B IPUPOJIE U B )KU3HU YeoBeKa. KpyroBopoT BozbI B
0 | npupoae. 3arpsizHeHHe MPUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUHEHUIT
(11a)+ 14
4 | Knaccudukanus HeOpraHUIeCKNX COSTMHEHUH.
1
4 | Oxcuapl: cocTas, Kinaccuukanus (OCHOBHbIE, KUCIOTHbBIE, aM(OTEPHEIE,
2 | HeconmeoOpa3yrolne), HOMEHKIATypa (MexXayHapoaHast U TPUBHAIIbHAS).

HOJ’Iy‘I@HH@ M XUMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX




4 | oKCHUIOB.
3
4 | OcHoBaHUs: cOCTaB, Kiaccuukaims, HOMEHKIATypa (MeXIyHapoIHas U Hudposas
4 | TpuBHaNbHAS), PUUUECKUE U XUMUIECKHE CBONCTBA, CIIOCOOBI MOTYICHUS nabopaTop
- ust
4 RELEON
5 Hudposoit
pH.
IITAaTUB C
32KHUMOM;
ATh
XUMHYECKU
X CTaKaHOB
(25 mn);
MIPOMBIBAI
Ka
4 | Kucnotsl: coctaB, kiaccupuKalus, HOMEHKIATypa, pusudeckue u Xumm4e
6 | ckue cBOICTBa, CIOCOOBI TOTY4EHHUSI.
- | Psn akTHBHOCTH MeTaIOB
4
7
4 | Comu (cpeHHE): HOMEHKIIATYpa, CIIOCOOBI MTOJIYICHHUS, B3AaHMOICHCTBHEC
8 | comeii c MeTaymuIaMu, KUCJIOTAMHU, II€JI0YaMH U COJIIMU
4
9
5 | 'enernueckas cBS3b MEXKAY KJacCaMH HEOPTaHMYECKUX COCTUHEHUI
0
5 | IlpakTuyeckas padora: Hudposas
1 | Ne 6. Pemenne sKCriepuMEeHTAIBHBIX 331a4 10 TeMe «OCHOBHBIE KIIacChl nabopaTop
HEOPraHMYECKUX COCTUHEHUI ust
RELEON
[Hudposoii
pH.
IITaTUB C
32KIMOM;
ATh
XUMHYECKA
X CTaKaHOB
(25 mn);
MIPOMBIBAI
Ka.
5 | Konrponbaas padora Ne 2
2
Tema 8. Ilepuoauyeckuii 3aK0H ¥ MePUOIUYECKAS CHCTEMA XHMHYECKUX
aemeHTOB JI. . Mennene eBa. Ctpoenue atoma (7 49)
5 | IlepBbie NOMBITKH KIIaCCU(DUKAINY XUMHUECKUX dJIeMeHTOB. [ToHsATHE O
3 | rpymnmnax cXOJHBIX 3JI€MEHTOB (ILeJI0Y HbI€ U LIeTI0YHO3EMEIbHbIE METaJUIbI,
TaJIOTeHbI, HHEPTHBIE Ta3HI) .
5 | DneMeHTHl, KOTOpbIE 00pa3yrOT aM(OTEPHBIE OKCUABI U THIPOKCHIBI
4
5 | Ilepuoanaeckuii 3aK0OH U MIEPHOAMUYECKAS] CHCTEMa XUMUYECKHUX JIEMEHTOB
5 | A. N. Menneneesa. [lepuosl, rpynmsl, HoArpymnmbl. u3nueckuil CMbICIT
MOPSAKOBOTO HOMEpa 3J€MEHTa, HOME POB MEePHOa U TPYIIIBL.
5 | Crpoenue atomoB. CocTaB aTOMHBIX sjiep. M30TombI




OnexkTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20
XMMHYECKUX AJIEMEHTOB nepuoandeckor cuctemol Jl. 1. Menaeneera

XapakTeprucTUKa XMMHUECKOTO 3JIEMEHTA 110 €T0 MOJO0KEHHUIO B
nepuoanyeckoit cucreme . . Menneneena

©O© O1(00 U1~ O1

3Ha4YeHHE MEPUOIUICCKOTO 3aKOHA
Y TIEPUOIUYECKON CUCTEMbI XUMHUYECKUX JIEMEHTOB ISl pPA3BUTHUSI HAYKU U
npaktuku. JI. 1. MenaeneeB — y4€Hblid, Ie1aror U rpakJIaHuH.

Tema 9. XuMuueckas CBf3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

(81)

BJICKTpOOTpI/II_[aTCJII)HOCTB aTOMOB XUMHNYCCKHX 3JICMCHTOB

P OO o

HNonnag xumuyeckas cBsI3b

[udposas
nmabopaTtop

ust
RELEON
[udposoii
JIaTYNK
TeMnepary
pBI
IUIATUHOBBI
W; TaT4YMK
TeMnepary
pBI
TEPMOIIApH
BIHM

(ep]

KoBasleHTHO-TI0JIIpHAsA CBA3b

[udposas
nmabopaTtop

Hst
RELEON
[udposoii
JTaTYHK
TeMnepary
pHI
MIATHHOBEI
W; TaT4YuK
TeMnepary
pHI
TEpMOIIApH
BIM

KoBanenTHo- HCIOJIsIpHAaA CBA3b

HOoOlw o

CreneHb OKUCICHUS

o OO0 O

OxucnurensHoBoccTaHoBUTENbHBIE peakiu (OBP). [Iponecce! okucnenus u
BOCCTaHOBJIEHUS. OKUCINTENIN U BOCCTAHOBUTEIH.

oo oOIN o

KonTponbnas padorta Ne 3




KanennapHo-temaTu4eckoe mjiaHMpoOBaHue MO XMMHUH 9 Kiace

2 yaca 68 yacos

No | Tema paznena u ypoka Kon | lara | Hcnonw3oe
uyec | IpoBe | anue
TBO | JIeHUS | 0Oopyoosan
4aco us
B «Touka poc
ma
IloBTOpEHUE M
yrjy0jeHune 3HAaHU OCHOBHBIX pa3/iesioB Kypca 8 kiacca
(549)+1lu
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX AJIeMEHTOB | 1
. 1. Menneneera. CtpoeHue aTOMOB
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKHUX AJIEMEHTOB IEPBBIX 1
TpEX NEPUOAOB, KaJIus, KAJIbLIUS U UX COEIMHEHUIN B COOTBETCTBHUH C
MOJIOKEHUEM FJIEMEHTOB B IEPUOJUYECKON CUCTEME U CTPOECHUEM UX
aTOMOB
3 Knaccudukanus u HOMEHKIATypa HEOPraHU4YEeCKUX BEUIECTB 1
(MeXayHapoHasl U TPUBUAJIbHASL)
4 | XuMHUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJlaccaM 1
HEOPraHWYECKUX COCAMHEHUH, UX TeHETUYECKas CBSA3b HEOPraHUYECKHUX
BEIIECTB
5 CrpoeHnue BemecTBa: BU/Ibl XMMUYECKOU CBSI3U. THITBI KPUCTAIUNIMYECKUX 1 Hudposas
PeIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMUECKON naboparopu
PEIIETKH . ss RELEON
Hudposoii
JATYUK
TEeMIEPATYp
Bl
IUTATUHOBBI
51
6 | KorrponpHas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XHMHYECKUX pPeaKkuuii
(4 1)
7 Knaccudukanus XuMHUECKUX peaklui MO pa3IMYHbIM MPU3HAKAM. 1
8 [TonsiTve 0 cKOpOCTH XMMHUYECKOM peakuuu. [[oHATHE O TOMOTEHHBIX U 1 Hudposas
TeTepOreHHBIX PEAKIMSIX . naboparopu
ss RELEON
Hudposoit
JTATYUK
TeMIEpaTyp
bl
MJIATUHOBBI
51
9 [ToHsiTHE O XUMUYECKOM paBHOBEeCHH. DaKTOPHI, BIUSIONIME HA CKOPOCTh 1 Hudposas
XUMHYECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS . naboparopu
1 RELEON
Hudposoii
JaTYUK
TEMIEPATYP
bl
MJIaTUHOBBI

v

u




10

MexaHu3M OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUNA (IJICKTPOHHBIN
OaJlaHC OKHCIIUTEILHOBOCCTAHOBUTEIh HOM PEAKIIHH ).

Tema 2. DaeKTPOJUTHYECKAS TUCCONMAIUA. XMMUYECKHE PeaKIuu B

pacTBopax
(8 4)
11- | Teopust HNEKTPOTUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U Hudposas
12 | neanekrponutel. Katnonsl, aHnoHbsl. MeXaHHU3M ITUCCOLM alliU BEIIECTB C naboparopu
Pa3IMYHBIMU BUJAMU XUMUYECKOU CBsi3U. CTENEeHb JUCCOIMAIIY. ss RELEON
CwibHBIC U CJTa0bIE SJIEKTPOIUTHI [Hudposoit
JaTYUK
JNEKTPONPO
BOJHOCTH
13- | Peakuuu nonHoro oOMeHa, ycJIoBUs UX nporekanus. IoHHbIe ypaBHEHUS [Mudposas
14 | peakmuii. naboparopu
1 RELEON
Hudposoit
aTUYUK
IIEKTPONPO
BOJHOCTH
15- | Xumudeckne CBOMCTBA KMCIOT, OCHOBA HHUM U COJICH B CBETC
16 | mpencraBieHuii 06 ATEKTPOIUTUYECKON TUCCOIUAIITT
17 | IloHsiTHE O TUAPOIHM3E COJICH.
18 | Ilpaktuueckas padota Ne 1 PemieHne skCriepuMeHTaNBHBIX 3314 110 TeMe Hudposas
nabopaTopu
1 RELEON
Hudposoit
JATYUK
ANEKTPONPO
BOJHOCTH
Tema 3. O0mas xapakTepuCTHKA XUMHYECKHX 3j1eMeHTOB VIIA-
rpynnsl. I'anorens (4 4)
19 | OOmas xapakTepuCcTHKa rajJoreHoB . OCOOEHHOCTH CTPOEHUS aTOMOB ATHX
3JIEMEHTOB, XapaKTEpHbIE JUIsl HUX CTeNeHU okucieHus. CTpoeHue u
(du3nuecKrne CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB
20 | XumHyecKue CBOMCTBA Ha IPUMEpE XJIopa (B3auMOJICHCTBHE C METaJUIaMH,
HEMeTaJIaMH, 1iesodaMu). Xinoposogopoa. ConsiHast KUCIIOTa,
XUMHYECKHE CBOICTBA, OJIyYeHUE, IPUMEHEHUE.
21 | ®usnonornueckoe AeHCTBUE XJI0pa M XJIOPOBOAOPO/Ia HA OpTraHU3M Hudposas
yesloBeka. BaxxHelme XIopuasl ¥ UX HaX0XKJIEHUE B IIPUPOJE . naboparopu
1 RELEON
22 | Ilpaktuyeckas pabora: Hudposas
Ne 2. TlonyueHue consiHOM KUCIOTHI, U3Y4E€HUE €€ CBOWCTB naboparopu
1 RELEON
Tema 4. O01as xapaKTePUCTHKA XUMUYECKHUX dJieMeH- TOB VIA-
rpynnsl. Cepa u eé coequHenus (5 4)
23 | OOmras xapakTepucTrKa 3neMeHToB VIArpymmbl. OCOOEHHOCTH CTPOCHUS
ATOMOB ATHX DJIEMEHTOB, XapaKTEpPHBIE JJIs1 HUX CTENEHU OKUCICHUS
24 | CtpoeHue U GpU3HUECKUE CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U
CEpBI.
AnnoTponHble MOAU(PUKALIMN KUCIOPOJIa U Cepbl. XUMHUECKUE CBOICTBA
CEpBI.
CepoBoniopoi, ctpoeHue, Gpu3ndeckue 1 XuMuueckue cBoiictsa. OKCHIbI
CEPbI KaK ITPEICTAaBUTENN KUCIOTHBIX OKCHUIIOB
25 | CepHnas kucnora, Gu3sHuecKue Iudposas

U XMMHYECKHe cBoWcTBa (00IIMe KaK MPEJCTaBUTENS KIacca KUCIOT U

naboparopu




crenuduieckue), NpUMEHEHNE

s RELEON
[Mudposoit
JaTYUK
AJEKTPOIPO
BOJHOCTH

26

XVUMUYECKUE PEaKIIUH, JIKAIINE B OCHOBE TPOMBIIIIICHHOTO CII0c00a
MOJTy4YEHUS CEpHOM KUCIOTHI. COJIM CEpHOM KUCIIOTBHI.

27

Haxoxnenue cepel 1 €€ coeqMHEHU N

B Iipupoze. XMMHUYECKOE 3arpsI3HEHUE OKpYKaroIlel cpeibl
COCIUHCHUSMU CCPBI (KI/ICHOTHBIC AOXKIH, 3arpA3HCHUC BO3JyXa U
BOJIOEMOB), CLIOCOOBI €r0 NMPe0TBPAILEHUS

Tema 5. O0masi XapaKTepUCTHKA XUMHYECKHX 3JIeMeHTOB VA-
rpynnbi. A30t, ¢pochop u ux coenmueHust (7 4)

28

OO01as xapakTepucTHKa 3JeMeHTOB VArpynnbl. OCOOEHHOCTU CTPOEHUS
aTOMOB 3THX JIEMEHTOB, XaPAKTEPHBIE JUISI HUX CTEIIEHU OKUCIICHHUS

29

A30T, pacpocTpaHeHHe B IPUPOE, PU3MUECKUE U XUMUYECKUE CBOMCTBA.
Kpyrosopor azora B npupone

30

AMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOMCTBA, MTOJIyYeHHE U
npumMeHenne. Coar aMMOHUS, UX (PU3HUYECKUEe U XUMHUYECKHE CBOMCTBA,
IpUMEHEHHUE.

[IpakTrueckast padora Ne 3. [lonydenne amMmMmuaka, H3y4eHHE €ro CBOMCTB.

31

A30THAas KUCOTA, €€ (hu3rUecKre U XUMUYECKUe CBOWCTBa (00IIHe Kak
IpeICcTaBUTENs Kiacca KUCIOT U crienuduaeckue). Mcmnonp3oBanue
HUTPATOB U COJICH aMMOHHMSI B KAUeCTBE MUHEPAIbHBIX YA0OpEeHUN

Hudposas
naboparopu

1 RELEON
Hudposoii
JATYNK
AJIEKTPOIPO
BOJIHOCTH

32

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH Cpeibl COEAMHEHUSIMHU a30Ta
(KMCIIOTHBIE I0XKJH, 3arpsI3HEHUE BO3TY Xa, IOUYBBI M BOJOEMOB

33

docdop, ammorponHbie MogUpuKamu Gochopa, PU3NISCKUE U
XHUMHYECKHE CBOMCTBA

34

Oxcun docdopa(V) u pochopnas kucnora, pu3nuecKre U XUMUIECKUE
CBOIiCcTBa, monyuenue. McnonabszoBanue gpocdaroB B kauecTse
MHUHEpaJIbHBIX Y10OpeHU. 3arpsi3HeHre TPUPOIHBIX BOJTOEMOB
dbocdaramu

Tema 6. O0mas xapakTepuCTHKAa XMMHYeCKHX dj1eMeHTOB IVA-
rpynnsl. Yrjepoa U KpeMHUI 1 UX COeIMHEeHUS
(8u)+1

35

Yraepon

36-
37

OKCI/II[BI yriepoaa, ux CI)I/ISI/I‘IGCKI/IG 1 XUMHYECKHE CBOMCTBA.

38

VYroapHas KucioTa U €€ coiu, UX PU3NYECKUe U XUMHUYECKHE CBOICTBA,
NIOJIyYEHUE U IPUMEHEHHE.

39

[TepBoHavabHBIEC TOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O
COEIMHEHUSIX YIIepoia: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonsTue o
OMOJIOTMYECKH BaXXHBIX BEIECTBAX: KUPaX, OeKax,

40

Kpemnuuii, ero ¢puznyeckre 1 XUMHUECKUE CBOICTBA, MONTy4YEeHUE U
pUMEHEHUE.

41

[IpakTuueckas padora Ne 4 [Tomyuenue yriekucioro raza. Kauecrsennas
peakuus Ha KapOOHAT-HOH

Hudposas
naboparopu

ss RELEON
Hudposoit
TaT4YnK
JJEKTPONPO




BOJHOCTH

42 | IIpaktuyeckas pabata Ne 5 Pemenne skcriepuMeHTANIbHBIX 337124 110 Teme | 1 Hudposas
«HemeTambiy. nabopaTopu
s RELEON
[Hudposoit
JaTYNK
JNEKTPONPO
BOJIHOCTH
43 | KontposbHas pabota 1
Tema 7. O01ue CBOICTBAa META/IIOB
(4 4)
44 | OOmias XxapakTepUCTUKAa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB Ha 1
OCHOBaHUU UX MOJIOKEHHUS B IEPUOINUECKON CUCTEME XUMHUECKUX
anemeHToB /I . 11 . MenneneeBa u CTpOeHNs aTOMOB
45 | Crpoenue MeTamioB. MeTtaminueckas CBs3b U METAJNTNYECKas 1
KpUCTAIIIMYECKAasl peIIETKA. DIECKTPOXUMHUYECKHUM Psijl HallpsHKEHUN
METAJIOB
46 | dusnyeckne U XMMUYECKHE CBOMCTBA METAJIIOB . 1
47 | Obume criocoObl morydeHust MeTayuioB. [loHsTHe 0 KOppo3un MeTauioB - | 1
OCHOBHBIE CITIOCOOBI 3aIUTHI OT Koppo3uu. CIuiaBsl (CTanb, YyTyH,
JIOPATIOMHHAN, OpOH3a), UX TPUMEHEHHE B OBITY M IPOMBIIIIICHHOCTH
Tema 8. Baxkuelmme MeTALJIbI H X COIUHEHUS
(16 9)+2
48 | Llenounsie metasuibl. [lonoxkeHne B IEpHOIUUECKOM CUCTEME XUMUYecKuX | 1
aneMeHToB /1. 1. Menneneesa, crpoenue aromoB. Haxoxaenue B npupoje
49- | ®usnyeckue 1 XUMHYECKUE CBOMCTBA (Ha MPpUMEpEe HATPHUS U KaJus 2
50
51 | Okcuapl ¥ THIPOKCUIBI HATPHUS U KaIus 1
52 | IlpumeHeHHe MEIOYHBIX METAJIOB M UX COCAMHCHU. 1
53 | Lllenouno3emMenbHbIE METAJUIBI MATHUN U KaJbIHMA, CTPOCHHE aTOMOB. 1
[Tonosxe HUE B IEPUOINYECKON CUCTEME XUMUYE CKUX 3JIeMeHToB []. 1.
Menpeneesa.
Haxoxnenne B mpupoe
54- | ®uznueckue U XUMUIECKHAE CBOMCTBA KAJIBIHS U MarHus 2
55
56 | Baxkneimme coefnHEHNs KaTbIHs (OKCHII, THAPOKCH]I, COJIN). 1
57 | XKecrtkocTb Bo/ibI U cIOcoObI ee ycTpaHeHus. [IpakTuueckas padota Ne 6. 1
JKEcTKOCTh BOJIBI M METOJIBI €€ YCTPaHEHUS
58 | AmoMuHUH. 1
59- | dusnueckue U XUMUYECKHe CBOMCTBA. AM(OTEpHbIe CBOMCTBA OKCHIA U 2
60 | ruapokcuaa
61 | XKeneso. 1 Hudposas
naboparopu
1 RELEON
Hudposoit
aTYUK
JTABJICHUS
62 | dusnueckre U XUMUYECKUE CBOWCTBA JKele3a 1
63 | Oxcuupl, ruapokcuabl U cosn xenesa(ll) 1
u xene3a(lll) .
64 | Ilpaktuueckas pabora Ne 7. PemeHue skcriepuMeHTANIbHBIX 3a/1a4 1o Teme | 1 Hudposas
«Mertamnns . naboparopu
s RELEON

[udposoii




IaTYUK
aBJIEHUS

65

Kontponbnas pabora No3

Tema 9. BemrecTBa U MaTepuaibl B sKH3HH YeJI0BEKA
(3 9)

66

Hosrle MaTCpHrajibl U TCXHOJIOT'UH. BGH_ICCTBa " MaTcpualibl B
IIOBCEHEBHOM KU3HU yesloBeKa. XUMHUsI U 37J0POBbE.
be3onacHoe ncronbp30BaHe BEMECTB U XUMUYECKUX PEAKIUI B OBITY.

67

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, He(PTh),
HPOAYKTHI MX IEpepabOTKU, UX POJIb
B OBITY U IPOMBIIIJICHHOCTH

68

OCHOBBI 3KO0JIOTMYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalo 1Iel cpebl (ITpeieNbHO AOMYCTUMAst KOHIICHTPAIIUSI BEIIECTB —
[TAK).

Ponp xumun B PCHICHUH SKOJOTHUYCCKUX Hp06JIeM




JlaGopaTtopHbie padoThl 8 Ki1acc
IIpakTnyeckas padora Ne 1. «M3yyeHue cTpoeHus NJIAMEHI)
Teopernyeckas yactb: ['opeHHEe — CIOXHBII NPOLIECC, COMPOBOXKAAIOUIUNCS BBIICICHUEM JHEPTUU, Kak
MpaBWJIO, B BUJIE TEIUIa U CBeTa. Pa3inyaioT roMOreHHoe ropeHue (Harnpumep, npu padboTe ra3oBoi ropesku), 1
reTeporeHHoe TopeHue (Hampumep, TOpeHre CIUpTa U CyxXoro roprouero). B paccMoTpeHHbIX npuMepax rmiams
HMMEET CXOJIHOE CTpOEHUE. B HEM MOYKHO BBIIENIUTH TPU YACTH.
BHyTpeHHUII KOHyC TEMHOro LBETa (B Cily4dae ra30BOIl FOPEJIKU CHUHETO LBETA) C HU3KOW TEeMIEepaTypou ~
300—500 °C. 3aech MPOUCXOAUT UCIIAPEHUE U PA3JI0KEHUE TOPIOYETO BEIIECTRA.
CpenHuii BOCCTaHOBHUTEJBHBIN KOHYC COCTOUT U3 CMECH BO3/1yXa M FOPSIIEro ra3a. 31ech Mo BIUsSHUEM OoJiee
BbicoKO Temmepatrypsl (1500—1800 °C) mpoayKThl MCIapeHUs W Pa3I0KCHHUsI TOPIOYMX BEIIECTB aKTUBHO
pearupyroT ¢ KuciopoaoM. Ecnmu dacte yriaepoma octaércss CBOOOTHOHM, TO €ro Melbyaillliie YacTHIIBI
pacKalsIFOTCS U IPUJAIOT TUIAMEHHU SIPKOe CBEYEHHEe. JTa 4acTh IIaMeHu Oorata yrapHsiM razom CO —
CHJIBHBIM BOCCTAaHOBUTENIEM, I03TOMY €€ Ha3bIBAlOT BOCCTAaHOBUTENbHOW. Touka Hambonee BBICOKOU
TEMIIEpaTypbl HAXOJIUTCA Ha OCTPUE BOCCTAHOBUTEILHOIO KOHYCA.
BHemHuii OKHCITUTENBHBI KOHYC 00pa3yeT HEBUANMYIO OOOJIOYKY, OKPYXKAIONIYI0 ILIaMs. 3]1eCh O[T
BIMSHUEM 3HAYUTEIHLHOTO TIPUTOKA KHMCJIOPO/Ia BO3/1yXa NPOUCXOMT MOJHOE OKUCIIEHHE TOPIOYETro BEIIECTBA JI0 C02 u H20 (1Ipu rOpEeHHH CYXOro
FOPIOHCTO. Ha OCHOBE YPOTPOIMHA rayxe oOpasyercss N2). Ilpm 3ToM ocTaércss M3OBITOK KUCIOPOJa, KOTOPHIH IIpH
BBICOKOW TeMIleparype 005aaeT BHICOKOW OKHCIUTEIbHON aKTUBHOCTHIO, IIOITOMY BHEIIHSSI YacTh IMJIaMEHU
Ha3bIBACTCSI OKUCIUTENIbHON. MIcronb3yst MOIyB BO3/IyXa, MOKHO YBEIHMYUTh TEMIIEPATYPY TUIAMEHHU.
[IpakTuueckas yacth: Llenb ombITa: M3y4uTh CTPOEHUE IUUIAMEHH, OINPEACIUTh TEMIIEpaTypy B Pa3HbIX €ro
30HAaX MPH UCTOIB30BAHUH PA3JIMYHBIX HCTOYHUKOB TEIIA .
Ilepeuenw 0amuyuKos yughposoti nabopamopuu: TATINK TEeMIEPATypPhl
TepMONIapHbIi. /Jonornumenvrnoe 060pyoosanue: ITATUB C 3aKUMOM; JIep)KaTeib JUIsl MPOOUPOK; CIIMPTOBKA
. Mamepuanvl u peakmugwi: CIUPT FTUIOBBIN; CYyX0€ FOpIOYEe; CBeya.
Texnuka 6e3onacnocmu:

1. . Pabora cBsizZaHa C OTKPBITHIM IJIAMEHEM — OEpPEeruTech 0XKOra.

2. . Tepmomapa mociie U3BJICUCHHUS U3 TUIAMEHH OCTBIBACT HE cpa3zy — Oeperurech oxora. 3.B cnimproBke

COJIEPKUTCS TOPIOYask KUIKOCTb.

Hucmpykyus k 6inoHenuio:
1.IToaxnrounTe BEICOKOTEMIIEPATYPHBINM JaTUMK (TEpMONapy) K perucTpaTopy AaHHBIX (KOMIIBIOTEPY).
3akpenuTe JaTYUK B IITATUBE TAK, YTOOBI €M0 KOHYUK Kacaycsl PUTUIIS CIIUPTOBKH .
2 . 3axrurte cnupToBKY. Korja nokasanusi cTabuiIn3upyroTCs, 3alHUIINTE 3HaUEHUE TEMIIEpaTyphl Ha CXEMe
wiamend (puc. 1). 3.Ilepemernaiite TaTYuK TeMIIEpaTypsl B CIICAYIOUIYIO TOUKY IJIaMEHH B COOTBETCTBUU CO
cxemoit. [list aToro ocnabmnsiite MygpTy 1 nepeMeniainte e€ (BMeCTe C JIAMKON U TaTYNKOM) B HY>KHOE MECTO.
Korna nokazanust crabuIM3upyroTCs, CHOBA 3aHOCUTE 3HaUEHUE TEMIIEPaTyphl B COOTBETCTBYIOIIEH TOUKE Ha
CXEMY .
4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX IJIAMEHU, OTMEUEHHBIX Ha cxeme . 5 . [ToBropuTe neiictBus co
CBEYOM U CYXUM TOPIOYHUM.
6.06parute BHuManue! [1pu n3yyeHnn cTpoeHus miIaMeHH CyXOoro Toprovero ucnoib3yercs 1/4 gactep
tabsetku. Kycouek roprodero nomemaroT Ha KEpaMHUECKYIO TUTUTKY.
Puc. 1. Touku u3mepeHus Temreparypsl iaaMeHu 7 . BHecuTe B riaMsi CHUPTOBKH Ha IMOJIMUHYTHI TPOOUPKY.
W3Bnekute npoOUpPKyY U3 MJIAMEHU U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . [ToBTopuTe OmBIT cO cBeuoid. Kakoro 1Bera oopazoBascs Hanér? Yro 370 3a BeuiectBo? Pe3ynbraTh
W3MEPEHUI/HAOIIOACHU I

Uctounuk | Temnepatypa oxono | Temnepatypa B | Temneparypa | Uro oO6pa3oBanock Ha




No TETIJIOTHI butuns (Kycouka CpelHeH yacTi | B BepxHEH MTOBEPXHOCTH MPOOUPKH

TOPIOYEro) TJIaMeH! JacTH
TJIAMEHH
CnupToBKa
2 Cgeuva
Cyxoe
roproyee
Bu1600wi:

B BbIBO/IaxX yKa3aTh, KAKOW UCTOUYHUK TEIUIOTHI MIPEINOYTUTENHHO UCTIOIB30BaTh B XUMUYECKO JabopaTopun
U TIOYEMY .
Koumponvhvie sonpocawi:
1 . Kakoit uctouHuk miamMmenu ObuT ucnoib3oBan? 2 . Kakas yacTe rmjiaMeHu camas ropsiaasi?
3 . o xakoi MakcUMaJIbHOUM TeMIlepaTyphl yaaércs nmporpets Tepmomnapy? 4 . Uto ropsiuee — HEHTp IIaMEHU
unu kpas?
1. . Ilouemy cnupTOBKa rOpUT NOYTH OECUBETHBIM IIJIAMEHEM, a CBeda — CBETSIUM? MOXKHO 1T
HCIOJIb30BaTh CBEYH B TaOOPATOPUH BMECTO CITUPTOBOK?
2. . Kakue npoayKTsl TOpEHUS OJMHAKOBHI y CIIUPTOBKH U cBeun? 7 . 3agaHue i noArotoBku k ' A,
BIIP
[Tpu HarpeBaHuu TBEPABIX BELIECTB B MPOOUPKE HEOOXO0AUMO: 1.B34Th IPOOUPKY B PYKU U HArpeBaTh Ty YacTh,
/1€ JISKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE M HATPEBATh TY YaCTh, IJIE JISKUT BEIIECTBO;

3.B3Tb IPOOUPKY B PYKH, IPOrPETh BCIO IPOOUPKY, @ 3aTE€M TY YaCTh, I'/1€ JIEKUT
BELIECTBO; 4.3aKpenuTh MPOOUPKY B IITATUBE, IPOrPETh BCIO MPOOUPKY, a 3aTEM Ty YacCTh, 1€ JEKUT
BeniecTBo . ([IpaBunbHbIA 0TBET: 4 .)
8.3amanue s pa3BUTHS QYHKIIMOHAIBHON TPAMOTHOCTH
B xnure Maiixia ®apanes «VcTopus cBeun» aBTOp OMUCHIBAET OMBIT, KOTOPBIH OH IEMOHCTPHUPOBAI HAa CBOUX
nekuusx. B mmams cBeun oH nmoMerian U30THYTYIO CTEKISTHHYIO TpYOKy. OJIMH KOHel TpyOKH OIycKascs
He/ajeKo OoT (UTHUJIIS, BTOPOU BBIBOJMJIICS Ha HECKOJIBKO CAHTUMETPOB OT IJIaMeHU. Uepe3 HeKoTopoe BpeMs K
KOHIly TPYOKHU IIOJTHOCHUJIU TOPSILYyIO TydnHy. [losSBIsI0Ch TI1aMs, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT
1aMeHu cBeur. Kak MO>KHO 0OBSICHUTB 3TO sBlIeHHE?
Otget: B 3701 yacTu riaMeHu NpoucxoauT ucnapenue napaduna. [lapel napaduna Ha Bo3ayxe, npu
MOJUKUTaHWUH, 3aTOPAIOTCSL.
Puc. 2. OnsIT ¢ niiaMeHeM cBeuu

JleMOHCTpanuOHHBIH dKkcepuMeHnT Ne 1. «Buidenenue u noznowenue menna —

NPUBHAK XUMUYECKOU PeaKyuu»

Teoperuueckas yactb. Pabota mpoBoauTcs npu u3ydeHun TeMbl «l[pu3HaKku XUMUYECKUX peaKLIuiiy».
Beinenenue u

MOTJIOLIEHHUE TEIJIOThI, U3MEHEHNE OKPACKH PACTBOPOB MJIM BEIIECTB, BbIIEJICHHE ra3a SBJSIOTCS OCHOBHBIMU
MpU3HAKAMU XUMHUYECKUX peakiuii. Takke MMeeT CMbICI MOBTOPUTH PabOTy MPU BBEJCHUU TOHSATHS
«TeTIOBOM 2P (HEKT peaKIum .

IIpakTuyeckas yactb. Llenb paboThl: MPOIEMOHCTPUPOBAThH BbIIEICHUE U MOTJIOIIEHUE TEIUIa P XUMHUECKUX
peakuusx. CBsA3aTh MOKa3aHUs JaTYMKa TEMIEPATYPHI C OCS3aTEIbHBIMU OLTYIICHUSIMH.

Ilepeuensy oamuuxos yughposoil rabopamopuu. TATYUK TEMIIEPATYPhI IUTATUHOBBIH.
Jlonoanumenvnoe obopyoosanue: 1Ba XUMHUECKUX cTakaHa (50 Mi1), MpOMBbIBaJIKa C IUCTUINIMPOBAHHON
BOJIOM, CTaKkaH JUIsl CJIMBA OTPaOOTAaHHBIX PACTBOPOB.




Mamepuanvl u peakmusbsi: aMIOMUHNAEBAs IPOBOJIOKA UM rpanyibl, 20%-HbIi pacTBOpP I'MAPOKCHUIA HATPUS
NaOH, 10%-nsr1it pactBop ykcycHoi kuciorel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texnuka 6eszonacnocmu: 1 .Paborats B oukax. 2. Tpebyercs cobmronenue Mmep 0€30macHOCTH pu padboTe ¢
TMJIPOKCUAOM HATPUs U HarpeBaTeIbHBIMU IPUOOPAMH.

Uncmpykyus k evinonnenuro. 1.B xumuueckuii crakan Haneite pactsop menoun NaOH. M3mepsTe ero
temneparypy. [lomectuTe rpaHysbl WM IPOBOJIOKY aTFOMHHHUSA TaK, YTOObI HAaJl HUMHU OCTaBaJICs CIION
xunkoctu. Korma HaunETCsa peakuus, oOpaTUTe BHUMAaHKE IIKOJIBHUKOB Ha BBIJCIICHHUE I'a3a U yBEJTUYECHUE
Temneparypsbl. XKenatenbHo (eciau peakus UAET HE CIAMIIKOM OypHO) MPOMTH M0 KJIACCY U JaTh UIKOJIbHUKAM
MOTPOraTh CTaKaH, 9YTOOBI yOSAUTHCS, YTO €T0 COJEPKUMOE pa3orpenocs. OTMEThTE MAaKCUMAIBbHYIO
Temneparypy pactBopa. IloiaydeHHbli pe3ynbTaT 3aHECUTE B TAOJIUILY .

2.IIpomoiiTe naT4MK TeMIEepaTypsl BOAOK. B cTakaH HajlelTe YKCYCHYIO KUCIIOTY Ha 1/3 mo BeICOTE.
N3mepbTe €€ Temneparypy.

HeGonpmmMuy nopuusMy HachIbTe THAPOKAPOOHAT HATPUs, IIOMEIIUBAs TaTYNKOM Temreparypbl. OOpaTture
BHMMAaHUE IIKOJILHUKOB Ha BbIJIEJICHUE T'a3a - IPU3HAaK XUMHUUYECcKoU peakuuu. [locMoTpure, kak u3MeHseTcs
teMneparypa. OTMETbTE MUHUMAJIbHYIO TEMIIEPATYPY PacTBOPA.

[Tony4yeHHBIH pe3yabTaT yYSHUKHU 3aHOCAT B TaOIHIly. Pe3yapTaTel n3MepeHuii /Ha0mo e Hui

Pearupyromue Bemecrsa | HauanbHas MaxkcuManbHas/MUHUMalbHAs | Beiienenue umm
TEeMIIepaTypa pacTBOpa | TeMIeparypa pacTBopa MOTJIOIICHUE
TETUIOTHI

PacTtBop mienouu u
AITFOMUHUNA

PactBOp ykcycHOM
KHCJIOTBI M COZIa

Bv1600b1: YKa3aTh NpU3HAKU XUMHUECKUX PEAKIIUM.
Koumponvnvie sonpocawi:

1. .IlpuBeaute npumMepsl peakuil, IPOTEKAIOIMINUX C BbIIECIEHUEM TEIJIOTHI.

2. .Jlns monydeHHs] HETAalIEHON M3BECTU MeJ MPOKAIMBAIOT MPU BBICOKOW Temmeparype. K kakomy Tumy
MOXHO OTHECTHU 3Ty peakiuto? 3.3amganue s noarotoBku k ['MA, BIIP: Tonbko xuMuueckue siBJICHUS
MIEPEYUCIICHBI B TPYIITIE:

1.I'openune cBeuw, BbIIAJECHUE JI0XKIEBBIX Kaleib, KUMeHue Bojabl 2.CkucaHue sI0JOYHOrO COKa, CKHCAHUE
MOJIOKa, pacTBOpeHHe Mena B ykcyce 3.TasiHue cHera, IUIaBIIEHHE CBHUHIA, NPOTYXaHHE KYypUHOTO sila
4.06pa3zoBaHue TyMaHa, TOpeHUe OEHranbCKON CBEYH, TOPEHUE IPUPOTHOTO ra3a

JleMOHCTPaLMOHHBIH 3KciepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKmMpPUYecKuM moKom»
Teopernueckas yacte. [lepen HauanoM paboThl ciaeayeT OOCYAUTH CO MIKOJbHUKAMU BOIPOC: MPOCTHIM WIIU
CJIO’KHBIM BELIECTBOM sBIIsieTCs Boja. Ilocne BbIIBM)KEHUS ydallMMHCS Pa3IUYHBIX TMIIOTE3 YUUTEIb IMPOCUT
MPEJIOKUTH BAPUAHTHI UX 3KCIIEPUMEHTAIbHOM MPOBEPKH.
OOBIUHO JTaHHBIM OIBIT PEKOMEHAYIOT MPOBOJAUTH B mpuodope ['opmana, ycTpOHCTBO KOTOPOIO SIBISETCA
JIOCTaTOYHO CJIOKHBIM JJI1 BOCBMHUKIIACCHUKOB. YJ1I00HEE€ €ro MNpoOBOAUTH B MNpPHOOpE MJs OIBITOB C
JJIEKTPUYECKUM TOKOM, HCIIONB3ysd B KauecTBe auekTposnta 10%-HBIM pacTBOp TMIPOKCHAA HATpHUs H
CTaJIbHbIE (JIydYllle HUKENEeBbIe) AMEKTpoabl. Bo u30exaHue BCIEHUBAHUS PACTBOpA INMPHU JAEMOHCTPAlMM K
AJIEKTPOJIUTY CIIeAYeT A00aBUTh 3TUIIOBBIA cnupT (Ha 4 oObéMa pacTBopa 3iekTponauta 1 00béM 95%-HOro
pacTBopa CrupTa) .
IIpaktuyeckas 4yactb. Llenb paboThl: chopMupoBaTh MHPEACTABICHUS Y ydyallUXcs 00 aHalM3€ CIOXKHBIX
BELIECTB U N3MEHEHUH MOJIEKYJI CJIOKHBIX BEIIECTB B X0/1€ XMMHUECKUX PEaKLUi.
Hononnumenvnoe obopyodosanue: IpUOOP IS ONBITOB C IJIEKTPUUECKUM TOKOM; UCTOYHHK MOCTOSHHOTO TOKA!
MPOOUPKH - 2 IIT., TPOHYMEPOBAHHbIE; JIYYMHKA; CIIUPTOBKA; IPOOKU — 2 IIT, TUHIIET .
Mamepuanst u peakmugol: cnupT 3TUNOBBIN, 10%-HBII pacTBOP LIETOUH.
Texnuxa 6esonacnocmu: PaboraTh B oukax. TpeOyroTcs crnenuanbHble Mepbl 0e30MacHOCTH HpU padoTe ¢
TUIPOKCHUJIOM HaTpus .
Hnuempyxkyus x evinonnenuro: 1.3amlOJHUTE AIIEKTPOJIIMTUYECKYIO BaHHY U JEMOHCTPAallMOHHBbIE MPOOHUPKU
pacTBOpPOM HIIEKTPOJIMTA 3apaHee, 10 ypoka. 2.IlpomemoHcTpupyiiTe npubop ydamumcs, OOBSICHUTE €ro
YCTPOMCTBO U BKIFOUUTE MOCTOSTHHBIN 3JIEKTPUUECKUN TOK.

1. HaOmromaercst BblZeNIeHHE Ta30B Ha 3JeKTpojax nmpudopa. OOpaTuTe BHUMaHHE y4YallUXCs HA TO, YTO

OJIMH W3 Ta30B BbIJENAETCS UHTEHCUBHEN W 3aHHMMaeT B JIBa pa3za OoJbLIMil 00BEM MO CPaBHEHUIO CO
BTOPBIM Ia3oM.




2. OO6cynute HaOMOaeMble IPU3HAKY XUMUYECKOM peaKIiu, CAeIalTe MPEANON0KEHHS O TOM, B KAKUX
IPOOUpPKaX HAXOAATCS KMCIOPOJ U BOAOPO. DJIEKTPOIU3 IPEKPATUTE, KOTAA B IpoOupkax Habepércs
OKOJIO 6 MJI BOJIOpOJia M 3 MJI KHCTIOpOJa .

3. OOparute BHUMaHUE Ha Pa3IMIHbIC 00BbEMBI COOpaHHBIX ra30B. [IpoOUpKH MITOTHO 3aKPOMTE MPOOKAMU
IOJT CJIOEM DJIEKTposIUTa. TIIeIoMIel JTydnHOM ONpeieNnTe HaJuuue KUCIopoa B poOUpKe, ropsiuei
JYYMHOM nopoxxrure Bogopo. [Ipemnoxure yqanmmces 3aHeCTH pe3ynbTaThl HAOII0AEHUH B TaOJINILY.
Pesynbrarel HaOIIOACHMIA

Homep npobupku O0bEM Taza HasBanue raza

1

2

Bv1600b1: OTpa3uTh, 4TO MPOUCXOTUT C MOJIEKYJIaMH CJIOKHBIX BEIIECTB B X016 XMMUYECKOM peakluu.
Konmponvnvie 6onpocwi: 1. M0oHO 11 110 BHEIIHEMY BUAY OTJIMYHUTH T'a3 BOAOPOJ OT ra3a Kuciaopoaa? 2
.Kaxue yacTuiipl coxpatsroTcsi B X0/1€ POTEKaHUs PEaKIMK pa3IoKeHUs BOJIbl, a Kakue pa3pymarotcs? 3 .Kak
JI0Ka3aTh, UTO B COCTABE caxapa COJEPKaTcs aTOMBI yriepoaa?

4 3ananue aisa noaroroBku k ['MA, BITP. I1pu coOupanuu ra3oB UCIONB3YIOT TPUOOPHI, TPEACTABICHHBIC HA
pucynke. C moMoIIpio, KakKuX U3 yKa3aHHBIX TPUOOPOB MOXKHO cobupath Bogopoa? OOOCHYTe CBOM OTBET,
UCXOJIS U3 CBOMCTB JAHHOTO rasa.

Puc. 7. [IpuGops! st coOnpaHust ra3oB

(A) (b)

(B)
/ ) i ca—— |
r— | =  UF/

JdeMOHCTpaMOHHBIH 3KcniepuMeHT Ne 3. «3aK0H COXPaHEHHsI MACChI BelIeCTB)

Teopernueckas yacTp. [Ipy u3ydeHnn MaHHON TeMbI Iesieco00pa3sHO co37aTh MPOOJIEMHYIO CHUTYalUIo, IS
paspeleHus

KOTOpOM yuamiuecs: BbIIBUTAIOT TMIIOTE3bl, TpeOyrolue 3KCIepuMEHTalIbHON mnpoBepku. Ilpu obcyxaeHuu
MPEJIOKEHHBIX BAPUAHTOB MPOBEPKU BBIABUHYTHIX TUIOTE3 BOCHMUKIACCHUKU MPEIaraloT pa3inyHbIe
BapuaHThl KOHCTPYKIUU HpI/I60pOB, T.C. MPOABJIAIOT TBOPUYCCKYIO aKTMBHOCTb, B XO/€ KOTOpOfI IMPOUCXOOUT
MepeoCcMBbICTIEHIE PUOOPETaeMbIX 3HAHUH.

Ha ypoxe yuamuecst y3natot o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPHITHUIO 3aKOHA
COXPAaHEHHUS MacChl BEIIECTB, (DOPMYIHPYIOT 3aKOH, MPUXOAT K BBIBOJY, UTO Macca BEUIECTB B XOJ€ PEaKIINU
JOJIDKHA OCTaBaThCsa MOCTOSTHHOM. I[O6I/IBHII/ICI> IMOHUMAaHHA JOAaHHOI'O TE3UCa, YUUTCIIb JACMOHCTPUPYCT
SKCIEPUMEHT .

[IpakTnyeckast yacTh. Llenp paboThl: 3KCIEPUMEHTANIBHO J10Ka3aTh 3aKOH COXPaHEHMsI MacChl BEIIECTB .
JlononrnumenvHoe 06opyoosanie: BEChl TEXHOXUMUYECKUE WITH SJIEKTPOHHBIE; CBeva; Koyba rmiockogoHHas 250
MIJI; JIOKKaA JJI1 C:)KUI'aHUsA BEHIICCTB.

Mamepuaﬂbl u peakmueusl: CBCYA.

Texnuxa 6ezonacnocmu: BbIIOIHATH TPEOOBaHUS IPU pabOTE C OTKPHITHIM IIIAMEHEM.

Hncmpykyus k evinonnenuro: Ha ppluaXHBIX WM 3JIEKTPOHHBIX BECAaX YPaBHOBEIMBAETCS CBEYa, a 3aTE€M
YUUTENb 3aKHUraeT e€. Yyaiuecs HaO0Jal0T, 4YTO B TeYEHHE ~] MUH paBHOBECHE BECOB HAPYIIAETCs, YalllKa C
ropsIiel cBeYoil MOAHUMAETCS BBEpX. YUallluMcs 3a/1at0Tcs BOMPOChl: «Kak MOKHO OOBSICHUTH HAOIIOqaeMblit
dakt? Kak 3TOT hakT cormacyercs ¢ 3aKOHOM COXpPaHEHHsI Macchl BemecTB?» OOCyKIeHrne TaHHBIX BOIIPOCOB
MPUBOAUT YYAIIUXCA K MBICIM O TOM, 4YTO OJKCIEPUMEHT NPOBEIEH HEKOPPEKTHO, CIEAYeT H3MEHUTh
KOHCTPYKLHIO TpUOOpa.

Yuutens 3apaHee JOJDKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJBIIOrO 00BbEMA C XOPOIIO IMOJOTHAHHOMN
MpOOKOH, B KOTOPYIO BCTAaBJICHA JIOXKEUKa.




B noxeuke 3akpemuisercs cBeua. Bech mpubdop B coope 3apanee
ypaBHOBeLIMBaeTcs Ha Becax (puc. 8) . Korga yyamuecs npuxoasiT K BEIBOY, YTO OIBIT CIEAYET IPOBOJUTH B
3aKpBITOM MPUOOPE, yUUTENb JOCTAET BECHI C KOJIOOM, 3a)KUTaeT CBEUY, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCHUT B
KOJIOY ¥ IIJIOTHO 3aKpBIBAET. Y YalHecs BUAAT, YTO PABHOBECHE BECOB HE HAPYIIIAETCS B XOJIE BCETO
JKCIEPUMEHTA .

Puc. 8. Ilpubop A AeMOHCTpallUK 3aKOHA COXPAHEHHUS MacChl BEIIECTB

Br1BO1BI:
B BbIBOIaX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCa BEIIECTB IIPH MPOTEKAHUHU XUMHUECKON peakiuu
COXpaHseTcs .
Koumponvnvie sonpocawi:
3ananus 11 pa3BuTUs QYHKIIMOHATHLHOU TPaMOTHOCTH
1. Tlpu ropenuu apoB ocTaércs 307a. Macca 3016 MEHbIIIE MacChl B3SITHIX IS CKUTaHus TpoB. Kak
MOKHO OOBSICHUTB TOT (hakT?
2. Jlns mpuroToBieHUs MACHOTO OylbOHA MOBap B35 Kycok Msca maccoi 1 kr . [locie Bapku Kycok msica
ctain Becuth 800 r . [louemy macca usmMeHmIaChH?

JleMOHCTpanMOHHBII 3KkciepuMeHT Ne 4. «OnpeneseHne cOCTaBa BO3AyXa»

Teoperuueckas yacte. [lepen mpoBeneHHEM SKCIIEPUMEHTA YYalUMCS HEOOXOIUMO OOBSICHUTH YCTPOICTBO
npubopa, YTO O3HAYAIOT JACNeHUs. Takke HEOOXOAMMO YOETUThCS, YTO TPOoOKa MpUOOpa TEPMETHIHO
3akpbiBaeT cocyh. [lpaktuyeckas yacth. llenb paOoThI: SKCIEPUMEHTAIBHO OIPEAETUTh O0BEMHYIO JONIIO
KHCIIOPO/1a B BO3JYXE .

Hononnumenvrnoe 06opyoosanue: IpuodOP IJIs ONPEIeIEHUs] COCTaBa BO3AyXa, IITATUB, CHUPTOBKA, CTEKIISTHHAS
MaJI0YKa, JTy4rHa, CTaKaH C BOJOM.

Mamepuanvi u peakmugvi: KpacHbIi Gocdop.

Texnuxa 6esonacnocmu: C 0OCTOPOKHOCTBIO 0Opararbes ¢ ropsmum hochopom.

Hnempyxyus k 8blnoaiHeHuio:

1.KpucrannuzaTop HamoJIOBUHY 3aroIHUTE BoAoW. Ha moBepxHOCTh BOJIbI oMecTUTE (PapPOpOBYIO HAIIKY C
1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.006paTure BHUMaHME Ha HEOOXOAMMOE YCIOBHE HKCIEPUMEHTA —
BIaXHBIN ¢dochop wucnonb3oBaTh Hemb3st! docdopa A0MKHO OBITH B3ATO OoJibllle, YeM TpeOyeTcs s
CBSI3bIBAHUS BCETO KHUCIOPOJA, HAXOIALIETOCS B COCY/IE.

1. Orkpoiite npoOKy npudopa U MOMECTUTE KOJIOKOJI B KpUCTAIN3AaTOp ¢ BoAoM. Ilorpy3ure Kojiokoi B
BOJly HacCTOJIbKO, YTOOBI YPOBEHb BOJIbI COBMAJal C HUKHUM JieJIeHHeM Kosiokoma. [Tpu aToM HuxHMN
Kpall KOJIOKOJIa HE JOJDKEH JOXOIUTh 10 AHA KpUcTaiu3aTopa. ljisi 3TOro KOJOKOJ 3aKpernuTe B
IITaTUBE UM MIOMECTUTE Ha THO KPUCTANIN3aTOpa JIBE CTEKIISIHHbIE MATOYKH.

2. CwibpHO pa3orpeB KOHEI[ CTEKIISTHHOM IMajo4yKd, OMyCTHTE €€ B KOJOKON M moaoxrute ¢ocdop. Kak
TOJBKO (ocdop 3aropencs, OBICTPO H3BIEKUTE MAJOUYKy M 3aKpOUTE KOJOKOJ mpoOkoil. Komoxon
3aIoHSETCS I'YCThIM O€JIBIM JIBIMOM, COCTOSIIIUM U3 YyacThueKk (ochopHOro aHruaApua.

3. Ilpu ropenun d¢ochopa 00BEM BO3MyxXa BHYTPH KOJIOKOJA BHayajlle OT HarpeBaHUs HEMHOTO
YBEJIMUMBAETCS, & YPOBEHb BOJbI B KOJIOKOJIE ToHMXkaeTcs . [Io Mepe pacxomoBaHust KUCIOpoa TiaMs
NocTerneHHo racHer. benslii hocdopublil anruapua pactsopsercs B Boge . Cocya oxiaxaaercs, ra3 B
KOJIOKOJIE TOCTENeHHO yMEHbIIaeTcsi B 00bEME . YpOBEHb BOJABI B KOJOKOJE MOBbIIaercs . B
KPUCTAJUIU3aTOpP JI0JIEHTE BOABI B TAKOM 0OBeMe, YTOOBI BHYTPH M CHapYKHU KOJOKOJIAa YPOBHH OBLIH
OJIMHAKOBBI U COBIA/IAJIU CO BTOPBIM JIEJIEHHEM KOJIOKOJa.

6 . OTkpoiiTe TpudOP U MPH MOMOILIH TOPAIIEH JTy4UHbl YOeTUTECh B TOM, YTO OCTABILIUIICS B KOJIOKOJIE Ta3 HE
MOJIepKUBAET ropeHus. Pe3ynpraTel HaOII01eHNIA




Yucno aenennii B mpudope, Yucno aenenuii B mpudope,
3aMOJIHEHHBIX BO3yXOM (0 IPOBEICHUS 3aMoJTHEHHBIX Ta3aMu (1ociie Kakoti ra3
peaxIun) IIPOBEJICHUS PEAKILIUN) popearuponai?
BriBoabI:

B BhIBOJIax yka3arh cojepkaHue KUCIOpoJia B Bo3ayxe (B %).
Kontponbnsie Bonpockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 00bEM
KHciopoia B Bo3ayxe? CKoIbKO 3T0 cocTaBiisieT B npoueHTax? 3.IloueMy 15 npoBeeHMsI SKCIIEpUMEHTA
O0epyT u30bITOK ocdopa?
4.Kakoii ra3 ocraiucs B KoJokoJe rmocie cropanus ¢pochopa? 5.3ananus ans noarorosku k 'MA, BITP
YkaxuTe, B KaKyr0 IpyIy BXOAST BEIECTBA, 3arpsA3HSIONINE BO3IYX:

1. BoAsiHOI map, YIJIEKUCIBIN ra3; 2.CEpHUCTBINA ra3, OKCUJbI a30Ta; 3.KUCIOPO/, a30T; 4.rejuii, KUCIOPOT

9 kiacc

JemoHcTpanuoHHbI 3kciepuMenT Ne 1. «TerutoBoii 3¢ ¢ekT pacTBOpeHHsI BELIECTB B BOJe»
Teopernueckas yactb. PacTBOpeHHe BelIecTB MPEICTAaBISET COOOM CIIOKHOE (PU3MKO-XMMUYECKOE SIBICHUE,
3aBUCALIEE OT IPUPOJABI PACTBOPEHHOIO BEIIECTBA M PACTBOPUTENS, OT TEMIIEpaTypbl M KOHLEHTpaLUU
00pa3yromierocst pacTBopa.

[Ipu pacTBOpeHMH KpPUCTANIMYECKHX BELIECTB B BOJAE MPOMCXOJAT TPU OCHOBHBIX mpouecca. 1.Pa3pymenue
KPHUCTAJUIMYECKON PEMIETKH PACTBOPSIEMOrO BELIECTBA — SHAOTEPMHUYECKUI IPOLECC.

1. Twppatamnus, T1.e. B3aUMOJCICTBHE 4YacTUI[ (MOHOB WJIM MOJIEKYN) pPacTBOPSIEMOrO BEIIECTBA C
MOJIEKYJIaMH BOJBI — 3K30TepMuueckuil mpouecc . 3.IlepeHoc ruaApaTUPOBAHHBIX YaCTULl OT T'PAHUILIbI
KpUCTAJI-pAacTBOP B 001Ul 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCA HU BbIICICHHEM, HU
ITOTJIOIICHUEM TETUIOTHI.

B 3aBucumoctu OT TOro, TersioBod 3¢¢eKT Kakoro M3 JBYX IPoLeccOoB (pa3pylleHue KpucTaia WU
THApaTalysl YacTUIl) MpeodsamaeT, oOmmi TeruioBOM 3((EKT pacTBOPEHUS MOXKET OBITh BEIHMYUHOM
MOJIOKUTEIBHON WM OTPULIATEILHOM.

[IpakTuyeckas 9actb. [lenb pabomul:  ONPENENUTh TEIIOBOH 3(deKkT pacTBOpeHHs CEpHOH KHCIIOTHI,
TUAPOKCH/IA HATPUS U HUTPATA AMMOHHS .

Ilepeuens oamuuxos yughposoil 1abopamopuu: TaTIUK TEMIEPATYpPhI ITIATHHOBBIN.

Jlononnumenvnoe obopyoosanue: ctakan Ha 150 M — 3 mIT.; CTEKISHHAs MaJIOYKa; MMPOMBIBAIKA; MepHas
poOupKa; IMmaTeNb — 2 TIT.

Mamepuanvi u peakmugvl: cepHas KUCIOTA (KOHLI .); THIPOKCH HATPUS KPUCTAJUTMYECKHI; HUTPAT aMMOHHS .
Texnuxa 6eszonacnocmu: 1.CepHast KUCIOTa M TUAPOKCUJ HATpUsl SBISIOTCS arpeCCUBHBIMM BEIIECTBAMHU.
Heo6xonnMo ocrteperatbess MX IMomagaHus Ha Koy U oaexay. 2.bepeus rnaza! 3.Heo6xonumo HOMHHUTH
npaBwiIo pasBefeHus kucior. 4.Ha pabouem mecTe AOKHBI ObITh HEUTpanu3yromue cpeactna: 2%-Hble
pacTBOPHI I'MJIpOKapOOHATa HATPUS U YKCYCHOM KHCIIOTHI.

Hncmpykyus K 8b1n0IHEHUIO!

1.B nepBrlii crakan Haneite 50 mu Boabl. 2.C MOMOIIBIO AaTUKKa ONPEAEIUTE €€ TeEMIIepaTypy.

1. Ormepbre 10 MJI KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI M MEJJIEHHO, IIPU MEpPEMELINBAHUN pacTBOpa
CTEKJIIHHOW Majo4ykod BiMBaiiTe cepHyro kucinory. OOpaTuTe BHUMaHME Ha IMOPSAJOK CMEIINBAHHS
BOABI U cepHOW kucinoTel! Creautre 3a HW3MEHEHHMEM TEMIlepaTypbl IMPU PACTBOPEHUM KHUCIIOTHI.
HauOonee BbICOKOE MOKa3aHHWE TeMIIEpaTyphbl 3aHeCUTE B Tabmuiy. JlaTuumk TIIATeNbHO NPOMONTE
BOJIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO § T TBEPAOIO MOPOIIKa THAPOKCHIA HATpus U BiielTe 50 M BOZbI.
OnyctuTe aaTyuK TemIepaTypsl U mepemeraite pactBop. OTMETbTE caMO€ BBICOKOE 3HAUYEHHE
TeMIiepaTypsbl. TiareapHO IPOMONTE AATUYUK BOJIOM.

3. B Tperwmii crakaH HacBHIIBTE 15 T METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHHUS U Tipuierite S0 M1 BOJIBI.
Onycture AaT4MK TeMIlepaTypsl M OBICTpO mepemeriaiiTe pactBop. Hambonee HU3KOe 3HaueHHE
TEMIIEpaTyphbl 3aHECUTE B TaOJIHILY.

Pe3ynbrarel n3mepeHuii/HabroieHni

Vccnenyemas cuctema | JIMCTHIMpOBaHHAS BOJA Boza + H7SO4 Boma + NaQH | Boaa+NHgNO3

Temnepatypa, °C

Boisoowi.:

OTtpa3utb, kKakoii TeroBoi ekt npeodranaeT mpu paCTBOPEHUH B BOAE CEPHOM KUCIOTHI, HUTpATa
aMMOHUS, THIPOKCH]IA HATPHSI.

Koumponvnvie sonpocawi:




1.06’I>SICHI/ITC, mo4yeMy Mnpu paCTBOPpCHHUU OJHUX BCHICCTB B BOAC BBIACIACTCA TCIJIOTA, APYTUX —
nornomtaercs. 2. I1peamnonoxure TeroBoit 3G deKT mporecca paCTBOPEHUS B BOJIE THAPOKCHIA KaJTHSI.

IIpakTHyeckast padora Ne 1. DJIeKTPOIUTHI U HEIIEKTPOJIHUTHI

Teopernueckas yacte. [Ipy pacTBOpeHUH B BOJI€ MOHHBIX COEIUHEHUM MOJIIPHBIE MOJIEKYJIBI BOJIBI OKPYKatOT
(cosIbBaTUPYIOT) 3apsKEHHBIE MOHBI, IEPEBOAS X B pacTBOP. MoOJIEKyJIIpHBIE COEIMHEHMSI COJIbBAaTUPYIOTCH,
HO HE paclaJaloTcs Ha UOHBI . B mepBoM citydae pacTBOp MPOBOJIUT 3JIEKTPUUECKUI TOK, BO BTOPOM HET .
OnpenenuTs NPUHAAICKHOCTD BEIIECTBA WIIM PACTBOPA BELIECTBA K JIEKTPOIUTAM MOXKHO IPH ITOMOIIU
M3MEPEHUs SIIEKTPOIPOBOAHOCTU. ECIH 31€KTPOITPOBOIHOCTE BENIMKA, TO HCCIIEYyEMBIA O0BEKT — JIEKTPOJIHT.
Ecnu 3Hauenue 1ekTponpoBoHOCTH MeHblIe 20 MKCM/CM, TO 3TO HEIEKTPOJIUT .

IIpakTHueckas 4acThb.

Llenv pabomul: onpenenuTb NPUHAJICKHOCTD BEIIECTB, CMECEH BEIIECTB U paCTBOPOB BEILIECTB K
ANEKTPOJIUTAM U HEIJIEKTPOJIUTAM .

Ilepeuensv oamuukoe yughposou nabopamopuu: NaTIUK IEKTPOIPOBOJAHOCTH . JIONOIHUTENBHOE
o0opyaoBaHue: cTakaHbl Ha 50 MIT; ITATUB C 38KUMOM; IIPOMBIBAJIKA . MaTepuabl U PeaKkTUBBI:
JUCTUIUTMPOBaHHAs BOJA; 10 20 MJI 3THJIOBOTO CIUPTA, O€H3MHA, KepocuHa; 5%-HOro pacTBOpa caxaposbl,
pactBopa criuprta (1:1), 5%-HOro pacTBOpa Xjopuaa HaTpus; 5%-HOTO pacTBOpa XJIOPOBOI0poaa; 5%-HOro
pacTBOpa ruApOKCHIAa HATPUsL, IOBapeHHas colb (TBEpAAs), caxap (TBEPIBIN) .

Texnuka 6eszonacnocmu: Ilpu paboTe ¢ TOPIOYMMHU KUIKOCTAMH (CIIUPT, OCH3WH, KEPOCHH) BOJIIM3H HE JJOIKHO
OBITb OTKPBITOI'O OTHS.

Hncmpykyus k 661noHeHuio:

1.B cTakan momecTuTe NOBAPEHHYIO COJIb U OIYCTUTE B CTaKaH JAaTYUK 3JIEKTPONPOBOAHOCTH . [IpoBoauT n
COJIb DJIEKTPUUECKUM TOK? 2. AHAJIOIMYHbIE JEHCTBUS NPOBEAUTE ¢ caxapo3ol . 3 . B crakan Haneiire 20 M
HCCIIEIyeMOr0 pacTBoOpa.

1. Omyctute B HEro AaTYUK JIEKTPONPOBOJIHOCTH, 3aKpEIIEHHBIN B Jlalike mTatua. Habmronaiite 3a
M3MEHEHHMEM 3HaueHUs 3J1eKTponpoBoAHOCTU. Korya nokasanus AaTyvka NepecTaHyT U3MEHAThCS,
3aMUIIUTE €ro 3HaUe€HUE B Ta0IULLY .

2. OO6patute BHUMaHue! JlaTunk nocie Kax10ro omnbITa TIIATEIBHO IPOMBIBAETCS BOAOH. 6.3aTeM AaTUMK
OITYCTHUTE B CJIEIYIOLINI pacTBOp . AHAJIOTUYHbIE IEUCTBUS IPOJIENIaliTeE CO BCEMHU PaCTBOPAMHU.
PesynbTarsl H3MepeHuit

Ne Ha3zBanue 3HaueHue DIIEKTPOIHUT WK HEAIEKTPOIUT
OIbITa | BELIECTBA, AIEKTPONPOBOJHOCTH,
pacTtBopa MKCM/cM
1
2

Konmponvnwvie sonpocuwi:

1.O06parator BHUMaHUE, YTO HU JUCTUWITUPOBAHHAS BO/A, HA TBEPJAs COJIb HE MPOBOJIST IEKTPUUECKOTO
TOKa. TeM He MeHee pacTBOP COJIM B BOJI€ TPOBOJUT INEKTPUUECKUN TOK. ITO 3HAYUT, UTO B PACTBOPE OTKYAa-
TO TIOSIBJISIFOTCSI TOJIBHIKHBIE 3apsibl. [1oa 9T0 HabM01eHHE BBOST ONPECIICHUE SIIEKTPOJINTA U MEXaHU3M
AIEKTPOJIUTUYECKON JUCCOLMALINH.

2 . Bcerna nu BoiHBIE PAaCTBOPHI BEIIECTB MIPOBOIAT ANEKTpUUecKuid Tok? He Bceraa, T.e. HEKOTOpHIE BEIIECTBA
HE JJal0T MOHOB MPHU PACTBOPEHHUH . DTO — BEUIECTBA C MOJIEKYJISIPHON KPUCTAINIMYECKON pel€TKoi. 3.3aanus
nisa noarorosku k 'MA, BITP

A) K xopo11o pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCS:

l.rugpoxcun 6apust; 2.¢ocdat maraus; 3.cynbhun meau(ll); 4.kapOonat kanesius. b) DnekTpuueckuii Tok
MPOBOJUT:

1.pacTBOp 3THIIOBOTO CIUPTA; 2.paCcTBOP TIIMIIEPUHA; 3.paCTBOP IIIFOKO3bI; 4.paCTBOP TUIAPOKCHIA KATbIIHS.
JIaboparopHsiii onbiT Ne 1. «BrnusiHue pacTBOpUTENS HA JUCCOIIUAITUIO

Teopernyeckas yacTb. Bo MHOTHX XJI0pHIaX MEPEXOAHBIX METAIIOB CBSI3M UMEIOT B 3HAYUTEIBHOU Mepe
KOBaJICHTHBIN XapakTep . ManomnosipHble pacCTBOPUTENHU (CIIUPT WK alleTOH) CONbBATHPYIOT MOJIEKYIIBI
nenukoM. [Ipu moGaBieHNN BOABI OHA COMBBATHPYET MOHBI, BBI3BIBAS DJICKTPOIUTHICCKYIO JUCCOIHAITHIO .
[{BeT pacTBOpa IpU ATOM U3MEHSETCS, A AIEKTPOIIPOBOAHOCTD PE3KO BO3PACTAET .

[Ipaktrueckas yactb. Llenb paboThl: chopMHUPOBATH MPEACTABICHUE O POJIA PACTBOPUTEIIS B
AIEKTPOJIUTUYECKON AUCCOLUALINH.

Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK IEKTPOIPOBOIHOCTH .
JlonornumenvHoe 06opyoosanue: TBa BBICOKUX XUMUYECKUX cTakaHa (50 miT); CTeKIITHHAS MalovKa.




Mamepuanvi u peakmussi: CuCl2 6e3BoaHbIN (MMeeT KopuuHeBbIi 1BeT . [lomyuatoT, HarpeBas
KPUCTAJJIOTUAPAT B YalIKe JJIs BbIIApUBaHUA . XPaHAT B IUIOTHO 3aKPHITOM COCY/I€); alleTOH WJIM CIUPT .
Texuuxa 6esonacnocmu: 1 . CUPT U alleTOH — roproyne BemecTsa. He ncmonp30BaTh OTKPBITOE IIAMSL.
CriennanbHble Mepbl 0€301aCHOCTHU IpU padoTe ¢ TOPIOYMMHU KUAKOCTAMU. 36erats nmomananus cosieit menu
Ha KOXKY M OJCK/Y, TaK KaK OHU SJOBUTHI.
2 . [Ipu monagaHuM CMBITh XOJIOJHOM BOJION O€3 MbLIA.
HUncmpykyus Kk 861n0JHEHUIO:
1. B xumundeckuii crakad HachibTe ~0,5 T 6e3BogHOTO Xyopuaa meau (1) CuCl2 u naneiire ~25 mn
CIUpTa WIX alleTOHA .
2. PactBopuTE BelECTBO, IEPEMELINBas COJIEPKUMOE CTaKaHa CTEKJITHHOM nano4ykoil. Ecnu pacTBOpUTH
COJIb TIOJTHOCTHIO HE yIAETCs, aKKypaTHO CICUTE MOIYyIeHHBIN paCTBOP B IPYrOi CTAKaH.
3. Tlorpy3ute B pacTBOp LIYIl AATYUKA IEKTPONPOBOJIHOCTH U UBMEPHTE IIEKTPOIMPOBOIHOCTS .
4. OOparuTe BHUMaHHE Ha BET pacTBopa. [Ipuneiite k pactBopy 25 mi Boasl. [lepemeraiite, oOparure
BHHUMaHUE Ha U3MEHEHHE OKpacku. 5.13MepbTe 31eKTPONpOBOIHOCTH MOJYYEHHOTO pacTBOpA .
Pe3ynbrarel n3mepeHuii/Ha0ro IeHuN

BemiecTBo | DIEKTPONPOBOAHOCTD B CIIUPTE DJEKTPOIIPOBOIHOCT TIOCIIE T00aBICHUS
(atreTone) BOJIbI

Xnopun meau (1)

Bv1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIH.

Konmponvnvie 6onpocwi: 1.0 uéM CBUIETENBCTBYET POCT IEKTPOIPOBOAHOCTH COIH MpU J0OABICHUH BOJBI? 2
[Touemy u3mensiercs uset pacrsopa? 3 . Kak BausieT npupoja pacCTBOPUTEIIS Ha JIEKTPOIUTHIECKYIO
JUCCOLUAIUI0?

JladopaTopHblii onbIT Ne 2. «CHJIbHBIE U ¢J1a0ble JIEKTPOJIUTHI»
Teopernueckas yacTb. DNEKTPOTUTAMH HA3BIBAIOTCSA BEIIECTBA, pACHAJAIOIIMECs HAa HWOHBI BCIEACTBHE
3JIEKTPOIUTAYECKOMN
aucconuanui. PacTBOpBI  SJEKTPONHMTOB SBJSIOTCS MPOBOJHUKAMU BTOPOTO poOJia, TaK KaK MPOBOJIST
ANEKTPUYECKUN TOK 3a C4€T HMOHOB. [0 CIOCOOHOCTH K 3NEKTPOIUTUYECKOW TUCCOLMALUU AJIEKTPOJIUTHI
YCIOBHO pAa3AeNsioT Ha CuibHble © cialbble. CHIIBHBIE AJIEKTPOJIUTHI MPAKTHUYECKH MOJIHOCTHIO
JMCCOLMMPOBAHbI Ha MOHBI B Pa30aBlI€HHBIX pacTBopax . K HUM OTHOCATCS MHOTME HEOpPraHUYECKHE COJIH,
HEKOTOPBIE KHCIOTHI U IIEI0YH
. Crabble 35IeKTpO- JUTHI JUIIb YaCTHYHO JAMCCOIMHUPOBAHBl Ha MOHBI, KOTOPbIE HAXOIATCS B AMHAMUYECKOM
pPaBHOBECHM C HEIUCCOLUMUPOBAHHBIMM MoJiekyaamu . K ciaObIM 3J€KTposidTaM OTHOCSTCS MHOTHE
OpraHUYEeCKHEe KUCIOThI U OCHOBAHUS .
[IpakTudeckas 4yacTb. []enb pabomul: ONIPEAECTUTS, ABISIOTCS U BbIJaHHBIC BEIIECTBA CUIHLHBIMU WIIH CITa0BIMH
ANEKTPOJINTAMU Ha OCHOBAaHUM W3MEPEHUS 3JIEKTPOIIPOBOJHOCTH UX PACTBOPOB .
Ilepeuensy oamuuxos yughposou rabopamopuu: NaTINK FIEKTPOIPOBOTHOCTH .
Jlononnumenvhoe o6opyodosanue: TpU XUMUUECKUX cTakaHa (25—50 M), TpoOMbIBajKa ¢ JUCTHILTUPOBAHHOM
BOJIOM .
Mamepuanvt u peaxmusvt. 10 %-Hble pacTBOPBI COJITHON, a30THOM M YKCYCHOW KHCIOT (KEJaTeJIbHO B
KalenbHuIax); GuibTpoBajgbHas Oymara .
Texnuka 6e3zonacnocmu:. CobmroiaiiTe Mepbl 6€30MTaCHOCTH TP padOTEe ¢ KUCIOTAaMH U IIEI0YaMH.
Hnempyxyus k 6blnoaiHeHuio:

1. B Tpu crakana HaneiTe mo 25—50 M1 TUCTUIIITUPOBAHHON BOJIBI.

2. B mepsblif ctakaH 100aBbTe 1 Kamio yKCYCHOM KUCIIOTBI, BO BTOPOM — COJISIHOM, B TPETHI — a30THOM.

3. H3MmepbTe JIEKTPONPOBOIHOCTh KKJIOTO PacTBOpa, BHITHpAs IIyH (GHIBTPOBAIBLHOW OyMaroi mocie

KaX/10T0 U3MepeHus . Pe3ynbTaThl n3MepeHuit

No 3HaveHue eKTponpoBogHOCTH, MKCM/cM | Ha3BaHMe BBIJTaHHOTO BEIECTBA

Bv1600bi: OTpa3zute NpUHAIEKHOCTD BEILIECTB K CHIIBHBIM U c1a0bIM 3ieKTposuTaM. KoHTposbHbIE BOMPOCHL:
1.IToueMy pacTBOp COJITHOM KUCIJIOTHI JIY4IlI€ IIPOBOJUT AIEKTPUUECKHM TOK IO CPAaBHEHHIO C pAaCTBOPOM
YKCYCHOM KUCHO0THI? 2.K KaKUM 3J1€KTpOIUTaM OTHOCHUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amaHue Juist
noarorosku k 'MA, BITP



@®opMyIbl TOTBKO cIa0BIX 3JIEKTPOJIIUTOB MPEACTABICHBI B PSAY:
1.Ca(0H)9, HoS, HoSO4 2H9COg, NH3H9O, HpS 3.KOH, KNOg, HCI 4.ZnSO4, MgClo, HBr

JdemoHcTpaunoHHbIH onbIT Ne 2. « U3yyeHue BIAMSAHUA PA3JTHYHBIX (PAKTOPOB HA CKOPOCTH PeaKIun»
Teopernueckas yactb. CymecTBYIOT pa3Hbie MOAU(PHUKAIIMN TPHOOpa IS U3yUCHHUS XUMHUYECKUX peakiuii. B
OJTHOM KOHCTPYKLIMU POJIb PEaKTOpa BBIMOJHSAET 0ObIYHAS IPOOUpPKA, B APYroil, 6ojiee COBpeMEHHOM, — COCY/L
Jlanpombra.

OpHako TeXHHUKA AEMOHCTpAIMU HKCIIEPUMEHTa OCTAETCS OJMHAKOBOM. MeHseTCs UMb TOPSAJ0K CMEIIUBaHUS
pearupyromux BemecTs. CHavyalla B IPOOUPKY-PEAKTOP 3aJIMBACTCS PACTBOP KHUCIIOTHI, @ B HErO IMOMEIAETCs
TBEPI0E BEMIECTBO (IIMHK, MPaMOD).

[IpakTudeckas yacTh. [lens paboOThl: H3y4UTHh BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH XUMHUYECKOM
peaxiuu.

Ilepeuens oamuuxos yughposoil 1abopamopuu: TaTIUK TEMIEPATypbl IJIATUHOBBIN.

JlononnumenvHoe obopyoosanue: TpuOOp Ui U3YYEHUS CKOPOCTH XUMHUYECKHX pEaKIMii; aJIeKTpudecKas
IJTUTKA; CTAaKaH XUMUYECKUi Ha 250 MJI; mimarensb; KpUCTaUIM3aTOp JJIs MPOMBIBaHUS cOocynoB JlaHomnbTa;
npobupku [1X-21 (3wt .) .

Mamepuanvt u peakmuswl: consiHasi kuciota (4%-ubiit); consiHas kuciota (10%-HbIN); KyCOUYKH Mpamopa;
MOPOIIIOK MpaMopa; YKCycHas kuciota (6%- Hbli); IUHK; nepokcua Boaopoaa (3%-Hbli); THOKCUA MapraHia
(V).

Texuuxa 6esonacnocmu: Co0narofaTh mpaBuiia padOThl ¢ KUCIOTaMU M HAarpeBaTEeNbHBIMH JJIEKTPUYECKUMU
npubo- pami .

Huempyxkyus K blnonHenuio:

Onvim 1.Bausinue npupoIsl pearupyronyx BEIIECTB Ha CKOPOCTh XUMUUYECKON Peakiiuu

B onno koneno cocyna Jlangonsta Haneite 3 mui 1 M pacTBop yKCycHOM KUCIOTHI ( 6%-HBII pacTBOp), B
JIpYyroe KOoJeHo nomectute 2—3 rpanyisl HuHKa. Bo Bropoii cocyn Jlan- nonera Haneite 3 mu 1 M consHOl
kucnoThl ( 4%-Hblil), B Ipyroe KojaeHo — 2—3 rpanyiabl nuHka . Ilpucoenunure cocyawl Jlanmonbra K
MaHOMETPUYECKHM TPyOKaM.

Obpamume enumanue! OTHOBPEMEHHO IepeneiiTe KHUCIOThl B cocynax Jlanmonbra K rpaHyjgaM IMHKa.
CpaBHHTE YPOBHM KHAKOCTH B MAaHOMETPHUYECKHUX TPYOKax. Yyamruecs JeNaloT BBIBOJ O Pa3HON CKOPOCTH
XUMUYECKUX PeaKIui .

Onbim 2. BnusiHAE KOHIIEHTPAIMH PEarnpyoNX BEIIECTB Ha CKOPOCTh XUMUYECKOH peaKinu

B onHo koneHo cocyna Jlangonwsra Hanenre 3 miu 4%-HON COJISHOM KHUCIIOTBI, B APYTO€ KOJEHO MOMECTHUTE
2—3 rpanynsl nuHKa . Bo BTOpoii cocyn Jlannonbra Hanmedte 3 ma 10%-HOH CONSIHOM KHCIIOTHI, B APyroe
KOJIEHO — 2—3 rpaHyibl HuHKa. [Ipucoeannute cocynsl JIaHa0IbTa K MAHOMETPUUYECKUM TPYOKaM.

Obpatute BHHMaHue! OJHOBpeMEHHO IiepeseiTe KUCIOThl B cocynax JlaHgonpTa K TIpaHyjgaM IMHKA.
CpaBHHTE YPOBHM KHAKOCTH B MaHOMETPHUYECKHUX TpyOKax. Ywalruecs JeNaroT BBIBOJ O Pa3HONl CKOPOCTH
XUMHYECKUX PEAKIIUH.

Onvim 3. BnusiHuEe TeMIiepaTypbl pearupyoLIiX BEIECTB Ha CKOPOCTh XUMHUECKON peakluu

B onHo koneHo cocyna Jlangoneta Haneite 3 mi 10 % consiHOM KUCIIOTHI, B JPYyroe KoJeHO moMecTuTe 2—3
rpaHyibsl nuHKa . Bo BTOpoi cocyxn Jlannonsra Haneire 3 mMa 10%-HOW coiisi- HOM KHUCIOTBI, HAarpETOW Ha
BojsiHOM Oane m0 50 °C, B ;mpyroe koneHo — 2—3 rpanynsl nuHKa. [Ipucoeaumnute cocyasl JlanmonbTra K
MaHOMETPUYECKUM TPyOKaM.

Obpatute BHHMMaHue! OJHOBpeMEHHO IepeseiTe KUCIOoThl B cocynax JlaHmonmpTa K TIpaHyjaM IIMHKA.
CpaBHUTE YPOBHM KHAKOCTH B MaHOMETPHUYECKHUX TpyOKax. Ywyalruecs JeNaroT BBIBOJ O Pa3HONl CKOPOCTH
XUMHYECKUX PEAKIIUH .

Onvim Ne 4. BnusiHue TOBEPXHOCTH CONPUKOCHOBEHHSI PEarupyroliX BelIECTB Ha CKOPOCTh XUMHYECKON
peakuuu

B onHo xoneHo cocyna JlannoneTta HaneWre 3 M 4%-HOW COJNSHON KUCIIOTHI, B IPYroe KOJIEHO oMecTute 1 r
Mpamopa, B3STOro B BHje Kycouka. Bo Bropoii cocyn JlanmonsTta Hanelte 3 mit 4%-HOW COJSTHOM KHUCIIOTHI, B
apyroe KoyieHo — 1 r mopoika mpamopa. [Ipucoennnute cocy sl JIaHT0IbTa K MAHOMETPUUYECKUM TPYOKaM.
Obpamume enumanue! OIHOBPEMEHHO INepesieiiTe KUCIOTh B cocyAax Jlanmonmbra K Mpamopy LHMHKA.
CpaBHUTE YPOBHM >XKHJKOCTH B MaHOMETPHUYECKHUX TpPYyOKaX. Yyalluecs JeNaloT BBIBOJ O PAa3HOH CKOPOCTH
XUMHYECKUX PEAKIIUH.

Onvim 5. BnusHue KaTaau3aTopa Ha CKOPOCTh XUMUUYECKON peakuu



B crakan ¢ Bogoi, Harpetoit 10 50 °C, moMecTuTe 2 AeMOHCTpallMOHHBIE TPOOHPKH ¢ 2 Mt 3% -HOTO pacTBOpa
MEePOKCHA BOJOpoaa. BeIepKuBaroT MpoOUPKH B BOJIE OKOJIO 2 MUH. M3BIekuTe MpoOUPKH U3 BOJSHOW OaHU
Y IPOJICMOHCTPUPYUTE yUAIIUMCS PE3YJIbTAT — Ha CTEHKAX MPOOUPKHU MOSIBIIIUCH My3BIPHKHU Ta3a KUCIopoa. B
OJIHYy W3 TPOOHMPOK BHECHUTE HA KOHYHMKE Immarens auokcun wmapranna (IV) . HaGmromaroT sHepruyHoe
BbIJIEJICHUE KUCIIOPOAA.

Konmponvnvie 6onpocei: 1.0T kakux (HaKTOPOB 3aBUCHUT CKOPOCTh XuMHueckor peaknuu? 2.Ilouemy
pa3ioXKeHue MepoKCcHIa BOAOPOJIa B MPUCYTCTBUM auoKcuaa mapranna (IV) cHagana unér odeHb ObICTpO, a
3aTteM 3ameyisiercs?

‘ 1. 3apmanus it pa3BUTUS GYHKIMOHAIHHONH TPAMOTHOCTH:
ch

[
|

t B Tpu oguHakoBble TPOOMPKU YHEHHKH HAJIUIM 110 5 MJI PACTBOPA COJIAHOM

KHCIIOTHl OJMHAKOBOM KOHIIGHTpalMU. B mepByr0 MNpoOUPKY MOJOXKUIM CTPYKKH >Kejie3a, BO BTOPYIO —
CTPYXKHU IIMHKA, B TPETHIO — CTPY>KKH HEU3BECTHOTO CBETIIOTO SIPKO OJIECTSIIETO
Metaia. Hanbonee MHTEHCUBHO BbIJIEJICHHE ra3a HAOMIOAANU B TPEThEeil MPOOUPKE ¢ HEU3BECTHBIM METAJIIOM.
Bo BTOpO# mpobupke ¢ MMHKOM MHTEHCHUBHOCTH BBIJICJIICHHS ra3a Oblia MEHbIIE, YeM B TpeTbeil. B mepBoit
MPOOUPKE C KEJIe30M UHTCHCUBHOCTD BbIJIEJICHH ra3a Oblila HAMMEHBIIIEH.
a)/leficTBue Kakoro akTopa, BIMSIONIETO Ha CKOPOCTh peakiuu, Hadmoamu yaanuecs? 0) Kakoi meramt Mmor
HAXOJUTHCS B TPEThEH nMpoOupke? 3anuimre Ha3BaHUE MeTallla.

1. Ha rpaduke npeacraBieHa 3aBUCUMOCTb KOHIIEHTPAIIUU UCXOAHBIX BEIIECTB U MPOIYKTOB PEAKIUU OT

BPEMEHHU MPOTEKAHUS PEAKLIMU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIICHTPAI[MM HCXOJHBIX BEIISCTB W IPOJYKTOB PEaKIUU OT BPEMCHH
MIPOTEKAHUS PEaKIUU
Ompenenure, KaKasi KpUBasi ONMKUCHIBAET U3MEHEHNE KOHIIEHTPAIIMU UCXOHBIX BEIIECTB, a KaKas — MPOJYKTOB
peakiuy .
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