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[HosicHuTebHAs 3amMUCKA -
Paboyas mporpamma 1o XMMHHU Ha ypOBHE OCHOBHOTO 001Ier0 00pa30BaHUs COCTaBJIEHA HA OCHOBE MOJIOKEHUNH U TpeOOBaHMIA K Pe3yJIbTaTaM OCBOCHHS
OCHOBHO 00pa30BaTeIbHON MPOTPaMMBI, IIPEAICTaBICHHBIX B DeiepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO 00111ero 00pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus U Hayku PO Ne 287 ot 31.05.2021, c yuerom IIpumepHoii mporpammel Boctiutanusi, OCHOBHOM
oOpazoBarensHoi TporpaMmMbl MKOVY «CypuHanHCKasi OCHOBHAS IIKOJIa», MPUMEPHOI pabodeit mporpammbl WMHCTHTYyTa cTpaTeruu pa3BUTHS 00pa30BaHUS
Poccuiickoit Akagemun oOpazoanus M, 2021
B COOTBETCTBUHU C
- [Tonmosxenuem o paboueit mporpamme yueoHoro npeamera, kypca MKOY «COII»
U OpPUEHTHpPOBaHA Ha pealM3alUI0 B LIEHTpPEe OOpa30BaHUS €CTECTBEHHOHAyYHOM M TEXHOJIOTMYEeCKOW HampaBieHHocTel «Touka poctay,
co3ganHoro Ha 0Oaze MKOVY «COIll» c nenpio pa3BuTusi y OOy4yarOUIMXCS €CTECTBEHHOHAY4YHOM, MaTeMaTH4ecKol, HMH(POpPMalMOHHOMN
IrPaMOTHOCTH, (OPMHUPOBAHMUSI KPUTHUECKOTO U KPEAaTUBHOTO MBIIIJIEHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW HANpaBI€HHOCTH, a TakKXKe JUIsl NMPaKTUYeCKOoW OTpabOTKM y4eOHOro MaTepuana Mo ydeOHbIM mpenmeram «Dusnkay,
«XuMusy, «broorms».

Ha 0Ga3e nenrtpa «Touka pocrta» obecrnieuuBaeTcsi peanusanusi oOpa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHON M TEXHOJOTHYECKON
HaIpaBJIEHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBMM C TPeOOBAaHUSMHU 3aKOHOAATEIbCTBA B cdepe 0O0pa3oBaHMS M € Y4ETOM peKOMEHAALUN
®enepanbHOro omneparopa ydeOHoro mpeaMera «Xumus». OOpa3zoBaTesbHas NporpaMma IO3BOJISIET MHTEIPUPOBATh peau3yeMble 3]1€Ch
MOJXOMbI, CTPYKTYPY M COJEp)KaHue NpU OpraHu3aluy oOydeHUs XMMUU B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e 1r000ro M3 JOCTYIHBIX
yaeOHo-MeToanueckux komruiekcoB (YMK). Mcnonb3oBanue obopynoBanusi meHTpa «Touka pocTay MO3BOJISIET CO31aTh YCIOBHUS:

* 7S PACHIMPEHMSI COAEP KAHUS IKOJIBbHOTO XMMHYECKOTO 00pa30BaHMs;

* /1715 HOBBIIIEHNUS IO3HABATEIBHOM aKTUBHOCTH 00Y4aIOLINXCs B €CTECTBEHHOHAYYHOM 001acTy;

* s pa3BUTHUA JIMYHOCTH peOeHKa B Ipoliecce O00yd4eHHUs XUMHUH, ero crnocoOHocTell, GpopMHpoBaHUS U YAOBIETBOPEHUS COLMAIBHO
3HaYMMBbIX UHTEPECOB U OTPEOHOCTEH;

*Juis pabOThl C OJAPEHHBIMU IIKOJBHUKAMH, OpraHM3allMd MX pa3sBUTHS B pa3jM4yHbIX OOJIACTSX 00pa3oBaTeIbHOM, TBOPYECKOI
JESTeIbHOCTH.

[Tpumensis nudpossie 1a00paTOPUN Ha YPOKAX XUMHHM, yJalllUecs: CMOTYT BBIIOJIHUTh MHOXKECTBO JJAOOPATOPHBIX pabOT U KCIIEPUMEHTOB
10 MTPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue noaxoaoB K CTPYKTYPHUPOBAHUIO MATEePUAJIOB
B oopazosamenvuoit npozpamme (OIl) npedocmaesnenst ciedyoujue pazoensl:
1 .Metopl U3yueHus BEIIECTB U XUMHUUYECKUX SBJICHUN. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMUM .
2 . IlepBoHauanbHble XUMHUYECKHE TOHATHS . 3 . PacTBOphl. 4.OCHOBHBIEC KJIacChl HEOPraHMYECKHX COeTUHEHUH. 5. Teopwus
ANEKTPOJUTUUYECKON JUCCONHAIuU. 6. XuMUYeCKUe peakiuuu. 7. XUMUYECKUE AIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJUIOB U UX COCIMHECHUN ).

B ocHOBY BBIZIENICHHS TAKHX PA3/IEIOB 3aJI0KEH XUMHUUECKUI IKCIIEPUMEHT, TPAAUIMOHHAS cCUCTeMa U3ydeHus: XuMund. OCHOBHOM (opmoit
yu4eOHOUM AESATETbHOCTU SIBJISIETCS XUMUYECKHM IKCIEPHMEHT, MPOBOAMMBIA B BUJE J1aOOpPATOPHBIX, MPAKTUYECKUX PadOT U JEMOHCTpaIuil.
JleMOHCTpallMOHHBIA SKCIEPUMEHT IMPOBOJUTCS B TOM Cily4ae, €CId OH ONAceH JJIs BBIIOJHEHMS YYallUMHUCS WM HMMEIoIIuiics Mnpuoop
MIPEJICTaBJIEH B €IMHCTBEHHOM SK3EMILISIPE.

J1st m3ydyeHust npeaMera « XuMHsDh» Ha ITane 0CHOBHOI0 o01ero oopaszosanusi orpoautcest 140 yacos: 8 kiacc - 70 wacos; 9 kimacc —70 dacos.

Jlannast oOpa3oBaTelbHas IporpaMMa OOecleyrMBaeT YCBOCHHME y4alllUMHCS BaXXHEHIIMX XUMHYECKUX 3aKOHOB, TEOpUH U TOHATHUH;

(dbopMUpyeT NpEeJCTaBICHUE O POJIM XMMHUHU B OKPYXKAIOUIEM MHpE M KU3HU yesoBeka. [Ipm 3TOM OCHOBHOE BHMMAaHHE YAEISETCS CYHIHOCTH
XUMHUYECKUX PeaKIUi U METOJaM UX OCYIIECTBICHHUS.

OAHMM U3 OCHOBHBIX IPUHIIUIIOB MOCTPOCHUS IPOTPAMMBI SIBJISIETCSI IPUHLUIT IOCTYITHOCTH . DKCIEpUMEHTaIbHbIE JaHHbIE, [TOJTyYeHHbIE
YYalIUMUCS MPHU BBIMOJIHEHUH KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYalIUMCSI CAMOCTOSTENIBHO JI€1aTh BBIBOJbI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3aj0XKEeHHBIE B COJEp)KaHUE MPOrpPaMMbl Kypca, CO3Jal0T HEOOXOIUMBIE YCIIOBUS AJISi CHCTEMHOTO YCBOEHHUS YUYallMMHCS OCHOB
HayKH, JUIsl 00ecTieueHus! pa3BUBAIOIIETO M BOCIUTHIBAIONIETO BO3ICHCTBUSA 00yUeHHsI Ha TUYHOCTD y4alllerocs.

dopmupyemble 3HaHUS JOJDKHBI CTaTh OCHOBOM CHCTEMbI YOSKIEHUH MIKOJIBbHUKA, IIEHTPAIbHBIM SAPOM €r0 HAyYHOI'0 MUPOBO33PEHUSI.

Onucanue MaTepuaJIbHO-TeXHHYeCKOH 0a3bl HeHTpa «Touka pocTay,
HCIO0JIb3yeMOT0 [JIfl peajn3aluu 00pa3oBare/ibHbIX IPOrPaMM B paMKax NpenojaaBaHus XUMUH

Hugposas (xomnvromepuas) navopamopus (IIJI), nporpaMMHO-amnmapaTHbI KOMIUIEKC, JAaTYMKOBAas CHCTEMa — KOMIUIEKT Y4eOHOTO
000pynoBaHus, BKIIOYAIOIINA U3MEPUTENbHBIN 010K, HHTep(delic KOTOPOro Mo3BoJiseT 00ECHeUrnBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3TMUHBIX GU3UUYECKUX BETUUHH.

Jlamyuk memnepamypusl n1amuHo8blil — IPOCTON U HAAEKHBIN JaTYUK, IPEIHA3HAYEH U1 U3MEPEHUs TeMIIepaTyphbl B BOJHBIX PacTBOpax U B
ra3oBbIx cpeaax. Mmeer pasznnunblil nuana3ol usmepeHuit ot —40 no +180 °C. TexHuueckue XapakTepUCTUKH JaTYMKA yKa3aHbl B UHCTPYKLHUU
10 S3KCIulyaTauuu. /damuux memnepamypsl mepmonapuuplil TpeaHa3HaueH g u3MepeHus temieparyp Ao 900 °C. Hcnonw3yercs npu
BBITIOJTHEHUH padoT, CBS3aHHBIX C U3MEPEHUEM TeMIlepaTyp MJIaMeHH, MJIaBICHUS U PA3JI0KEeHUS BEUIECTB.

Jlamuux onmuueckou naomuocmu (Konopumemp) — TpEIHA3HAUYECH s W3MEPEHHMS ONTHYECKOW IUIOTHOCTH OKpAIIEHHBIX PacTBOPOB.
Ucnonw3yercs npu nzydeHun tem «PactBopei», «CKOPOCTh XUMUUECKUX PEAKLU», ONPEIEICHUN KOHIEHTPAIIMU OKPAILIEHHBIX HOHOB.

Jamuyux pH nupenHazHadeH A M3MEPEHHUs BOJOPOAHOro mokazarens (pH) BOIHBIX PAacTBOPOB B Pa3IMYHBIX HCCIEIOBAHUSAX OOBEKTOB
OKPY’>KAIOILIEN CPEJIBI.

Jlamuuk nekmponpoeoonocmu NpeiHa3HAuYEH JJI1 U3MEPEHUS YIAEIbHOM AJIEKTPONPOBOJIHOCTH KUIKOCTEN, B TOM YKCIIe U BOAHBIX PACTBOPOB
BelecTB. [IpuMensieTcss mpu U3y4eHUU TEOPHUH SIEKTPOJIUTHUYECKON JUCCOIUAIINH, XapaKTEPUCTHUK BOIHBIX PACTBOPOB
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amuyuk xn0puod-uonoe Ncnob3yeTcs il KOJIMYECTBEHHOTO ONpEAEIeHUs COJAEpKaHUs HOHOB XJIOpa B BOJHBIX pacTBOpax, IOYBE, IPOAYKTaX
nutaHus. K garauky nmojakimtoyaeTcss HOHOCENeKTHBHBIN AtekTpoa (MCD) (pabouunit 31eKTpo ), MOTSHIIHAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIHH
OTIpENIeNIIEMOT0 HOHA, B JAHHOM cllydae oT KoHIeHTpauuu annoHoB Cl'. ITorenmuan MCD onpenenstoT OTHOCUTENBHO 3JIEKTPO1a CpaBHEHHS, KaK
MIPaBUJIIO, XJIOPCEPEOPSHOTO.
Jlamuuk numpam-uonoe nipeTHa3zHAuCH JUIS KOJMYECTBEHHOTO OIpPEENICHHs] HUTPATOB B PA3IMUHBIX OOBEKTaX OKpYXKAloIIeH Cpeabl: BOJE,
oBoIax, (pyKkTax, KOJOACHBIX U3JIEIHSX H T.I.
Mukpockon yughposoi npenrHazHaueH U1 N3y4eHHUS (GOPMBI KPHCTAIIIOB U HAOIIOJCHHS 32 POCTOM KPUCTAILIOB.
Annapam onsa npoeedenusn xumudeckux peaxyuii (AIIXP) npeaHazHayeH Ui MOJIYYCHUS U IEMOHCTPAIIMU CBOMCTB TOKCHYHBIX TIAPOB U Ta30B
DT BeIIecTBa TOJy4aloTCsl B KoJIOe-peakTope, W Mpu HarpeBaHuu (Wi Oe3 HarpeBaHus) ra3o00pa3HbIe BEIIECTBAa MPOXOIAT uepe3
MOTJIOTUTENbHBIE EMKOCTH (HACaIKH) C PAcTBOpAaMU PEareHTOB, BCTYMAIOT C HUMU B peakiuio. M30BITOK raza MOTJIOMIAETCS KUIAKAMHU U
TBEPJIBIMU peareHTaMH, a TaAK)KE aKTUBUPOBAHHBIM YIJIEM. ATMapaT Yaile BCETO MCIOIb3YIOT JJIs MOJTYYSHHUS U JIEMOHCTpAIlMU CBOMCTB XJI0Opa,
cepoBojiopona. Ilpubop ona demoncmpayuu 3a6UcCUMOCMU  CKOPOCMU XUMUYECKUX DPEaKuuil om paziuyHvlX (axmopoe VCIOJIb3YIOT
MIPH U3Y4EHUH TEMBI
«CKOpPOCTh XUMHYECKOW pEaKIMi» U TeIIoBoro 3ddekra xumuueckux peaknuid. [Ipubop maét BO3MOKHOCTH IKCIIEPUMEHTAIBHO HCCIEA0BATh
BIIUSIHUE HA CKOPOCTh XUMUUYECKHUX PEAKIMH CIeAYIOMUX (GaKTOPOB: MPUPOJIBI PEarupyIONIUX BEUIECTB, KOHIIEHTPAIIMH PEarupyrOIINX BEIIECTB,
IJIOMIAIA TPaHUIBl pasfena (a3 B TETEPOTCHHBIX CHUCTeMax (TOBEPXHOCTH CONPHUKOCHOBEHHUS MEXKAY pPEarupyrolnidMi BEUIECTBAMH),
TEeMIIepaTyphbl, KaTalu3aTopa, UHruOUTOpAa.
Ilunemka-0o3amop — npucnocobiIeHne, HCIONb3yeMoe B JIabopaTopuM [js OTMEpPUBAHUS OMpenenéHHOro oO0béma kuakoctu. Ilunerku
BBIMTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSIHHOTO 00BhéMa. B koMmIuiekThl 000pymoBaHUs IS MEIUIIMHCKHX KJIACCOB BXOJAT YAOOHBIE MHITETKH-
703aTOPBI OJTHOKAHAIbHBIE, TO3BOJISIIOIINE HACTPOUTH HEOOXOAUMBIN 00BEM O0TOMpaeMOi KUAKOCTU B TPEX Pa3INYHbIX JHAla30Hax.
bansa kombunupoeannasa nipenHazHaueHa JAjs HarpeBa CTEKISHHBIX U (apdopoBBIX COCYAOB, Korjaa TpeOyercs co3/laTh BOKPYI HarpeBacMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe MoJie, n30exaTh MUCMOIb30BaHUS OTKPHITOrO IUIAaMEHU U pacKaléHHOU snekTpuueckoit cnupanu. Kopriye
KOMOMHUPOBAHHOM OaHM cliesial u3 antoMuHus. JKuaKocTHas yacTh KOMOMHUPOBAHHOM 0aHM 3aKpbIBAETCS KOJIbIIAMU PA3IMYHOTO TUaAMETpA.
Ilpuéop 0na nonyuenusa 2a306 VCNONb3yeTCs IS MOMydeHUST HEOOIBIINX KOJMYECTB ra30B: BOJOPO/A, KUCIOpoaa (U3 MEPOKCHAA BOJOPO/aA),
YTJIEKUCIIOTO Tasa.

Pabouas nporpamMmma nmo XxumMmuu s 8—9 kjaccon
¢ UCMOJIb30BaHUeM o0opyaoBaHusa HeHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocra» oOecmeunBaeTcs peanu3anusi oOpa3oBaTENbHBIX MPOTPAMM ECTECTBEHHO-HAYYHOH W TEXHOJIOTHUYECKOM
HaIMpPaBJIEHHOCTEH, pa3paO0TaHHBIX B COOTBETCTBMM C TPeOOBAaHUSMHU 3aKOHOAATEIHCTBA B cdepe 0O0pa3oBaHMS U C Y4ETOM pEKOMEHAALUN
denepalbHOTO OnepaTopa yueOHOTro npeaMeTa «XUMHUsD.

OO6pazoBarenpHas MporpamMma IMO3BOJSET MHTETPUPOBATh pea3yeMble MOAXOMbI, CTPYKTYpPY M COJEp:KaHWe MPHU OpraHU3aluu OO0y4YeHHs
xuMu# B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e Jr000ro U3 JOCTYIHBIX YueOHO-MeToAnueckux komriekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuszanuu qavHoi Ol mo3BosseT co3aaTh yCIOBHSL:

-I71S1 paCIIMPEHHsI COJICPIKAHUS IIIKOJILHOTO XMMHUYECKOTO 00pa30BaHus;

- 17151 IOBBILIIEHUS TTO3HABATEILHOM aKTUBHOCTH O0YYAIOIIMXCS B €CTECTBEHHOHAYYHOH 0071aCTH;
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-JUTSL pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPEHHUS COLTUATIEHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1s1 pabOTHI ¢ OAAPEHHBIMH IIKOJIbHUKAMH, OPraHU3alliy UX PAa3BUTHUS B Pa3IMYHBIX 00JaCTIX 00pa30BaTENbHOM, TBOPYECKOH AEATETBHOCTH.

HopMmbl o11eHOK 32 Bce BUABI IPOBEPOYHBIX padoT

«5» — ypoBeHb BBINOJIHEHHS TPEOOBAaHNU 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIFHOTO: OTCYTCTBUE ONIMOOK, KaK MO TEKYIIEMY, TaK

10 MpeAbIAyIIeMy yueOHOMY MaTepHally; He 00Jiee OJJTHOro HeJJOUETa.

«4» — ypoBEHb BBINOJIHEHUSI TPEOOBAHMN BBIIIE YOBJIETBOPUTEIBHOIO: Hainuuue 2—3 omuOok uim 4—6 HEeIOuYETOB IO TEKYIIEMY
yueOHOMY Marepuaiy; He Oojee 2 ommOOK WM 4 HEZOYETOB IO MPOIJIEHHOMY MaTepHally; MCIOJIb30BaHHWE HEPAMOHAIBHBIX MPHUEMOB
perieHust yueOHOM 3a1a4u.

«3» — JI0CTaTOYHBI MUHUMAJIBHBIN YPOBEHB BBIIIOJIHEHHS TPEOOBaHHH, IPEABABISIEMbIX K KOHKPETHOH padoTte: He 6oee 4—6 ommboK min
10 HemouéToB MO TEKyIIeMy y4eOHOMY MmaTepuaiy; He Oosiee 3—5 omuOOK win He Oojee 8§ HEMOYETOB MO MPOHJICHHOMY YYEeOHOMY
MaTtepuany.

«2» — YpOBEHb BBITIOJHEHUS TPEOOBaHMIA HIDKE YIOBJIETBOPUTENHHOTO: Hanmuume Oosiee 6 ommbOok wim 10 HemodeTroB mo TeKymemy
Marepuainy; 6osiee 5 omubOok uiau 60jee 8 HEIOYETOB MO MPOUIEHHOMY MaTepHUay.
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IINIAHUPYEMBIE PE3YJIBTATHI OCBOEHUA
YUEBHOT'O NPEJIMETA «XHMUS» B OCHOBHOM MIKOJIE

W3yueHne XMMUU B OCHOBHOH IITKOJIE HAMPABIICHO HA JOCTM)KEHUE 00YJaIOUTMMHUCS JTHYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3yIbTaTOB OCBOCHUS
yueOHOTro MpeMeTa .

JIMYHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE PE3YNbTAaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUsl JOCTUTAIOTCS B X0/1€ O0Oy4EHUS] XUMHUH B €IMHCTBE YUEOHOU U
BOCIHTATENIbHOM AesTenbHOoCTH Opranu3aluy B COOTBETCTBUM € TPAJULUMOHHBIMU POCCUHCKUMH COLMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSMH,
NPUHATHIMU B OOILIECTBE MTPAaBUJIAMU U HOPMaMH HOBE/ICHUS, 1 CTIOCOOCTBYIOT MPOIIECCaM CaMOINO3HaHHs, CAMOPA3BUTHS U COLMATU3ALIMN 00yYarOINXCS .

JIMUHOCTHBIE PE3yNIBTAThl OTPaXKaOT C(HOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

Hampuomuuecxozo eocnumanuA

1) IHEHHOCTHOI'O OTHOUICHUA K OTCYCCTBECHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY UM HAYYHOMY HACJICIWIO, IOHUMAHWA 3HAUYCHUA XAMHYECKOH HAYKH B )XU3HU
COBPEMEHHOT0 OO0IIecTBa, CIIOCOOHOCTH BIaJIeTh JOCTOBEPHOM MH(pOpMalueld O MepeloBbIX JOCTIKEHUSX U OTKPBITHSX MHUPOBOM M OTE€YECTBEHHOM XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U 00IIECTBA;

I'pasrcoanckozo éocnumanus

2) MMpEACTABJICHUA O COLIMAJIBHBIX HOPMAaX M IIpaBUJIaX MEXKINYHOCTHBIX OTHOIIICHMH B KOJITIEKTHUBE, TOTOBHOCTH K pa3Hoo6pazH0171 COBMECTHOM JCATCIIBHOCTH
IIPpH BBIIIOJTHCHUHU y‘IC6HI>IX, IMO3HAaBAaTCIbHBIX 3a4a4, BRIIIOJTHEHUN XUMHYCCKUX SKCIIEPUMEHTOB, CO3JaHNN y‘le6HBIX IMPOCKTOB, CTPEMJICHUS K B3aMUMOIIOHUMAHUIO
1 B3aMOIIOMOIIIHX B ITPOLECCE 3TOH y‘IG6HOI>i JACATCIBbHOCTHU,; TOTOBHOCTH OLICHHWBATh CBOE MOBEJICHUE U INIOCTYIIKU CBOUX TOBapI/IIHeﬁ C IMO3UIUH HPABCTBCHHBIX U
IIpaBOBBIX HOPM C y‘léTOM OCO3HAaHHA HOCJ'ICI[CTBI/If/i IMOCTYIIKOB;

llemtocmu HAY4YHO20 NO3ZHAHUA

3) MHMPOBO33PEHUYECKUX NPEACTABICHUIN O BEIIECTBE U XUMUYECKON peakiMy, COOTBETCTBYIOIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJIAIOIIMX OCHOBY ISl HOHUMAaHHUS CYIIHOCTU HAyYHON KapTHHbI MUPA; NPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS MIPUPOIbI, B3aUMOCBSI35AX
YeJioBeKa ¢ IPUPOAHOM cpeioi, 0 posv XMMHHU B TO3HAHUU 3THX 3aKOHOMEPHOCTEH;

4) 1MO3HABaTEJILHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJIyYEHUE HOBBIX 3HAHUM 10 XUMHUH, HEOOXOAUMBIX JUISl 00bICHEHHSI HA0JIF0JaeMbIX IIPOLIECCOB U SBICHU;

5) no3HaBaTeIbHONM M MH()OPMAILIMOHHON KYJIBTYpPbl, B TOM YHCII€ HABBIKOB CAaMOCTOSITEIbHOIN PabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEpaTypoi,
JOCTYIHBIMU TEXHUYECKMMHU CPEICTBAMU HH(POPMALMOHHBIX TEXHOJIOT U]

6) UHTepeca K OOyYeHHMIO U MO3HAHHWIO, JI0003HATEIbHOCTH, FOTOBHOCTH U CIIOCOOHOCTH K €aMOOOpa30BaHHIO, MCCIEHA0BATENbCKOM AEATENBHOCTH, K
OCO3HaHHOMY BbIOOpY HAIPaBIEHHOCTH U YPOBHS 00y4YeHHs B JalIbHEHIIEM;

Dopmuposanus Kynomypsl 300po6ba

7) OCO3HAHUS IIEHHOCTHU XWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHUS K CBOCMY 310POBbIO, YCTAHOBKH Ha 3,H0p0BBII71 06p8.3 JKHU3HH, OCO3HAHU MOCIEACTBUI U
HCTIpUATUA BPCAHBIX HPHUBBIYCK (yTIOTpCGJ'IeHI/ISI AJIKOT'0JIs1, HAPKOTHUKOB, KprHI/I}I), HGOGXOI[I/IMOCTI/I CO6J'IIO,Z[CHI/IH IpaBuI 0€30IacHOCTH npun O6paH_IeHI/II/I C
XUMHYCCKMMHU BEIICCTBAMU B 6LITy u pCaHLHOﬁ KU3HU,

Tpyodoeozo socnumanus
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8) KOMMYHHKATHBHOW KOMIETCHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIeN0BATEIbCKON, TBOPUECKON U JPYTHUX BHUAAX NEITEILHOCTH, UHTEpeca K
MPAKTUYECKOMY M3YUCHHIO Mpodeccrii U TpyAa pa3iuyHOro poja, B TOM YHCIIE HA OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHUNA 110 XUMHH, OCO3HAHHOTO BHIOOpa
UHAUBHAYATbHOH TPAEeKTOPHU MPOAODKEHHS 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB H
NOTPeOHOCTEI;

IKonozuueckozo eocnumanus

9) HKOJIOTMUYECKH 11€1€c000pa3HOro OTHOUIEHUS K IPUPO/IE€ KAKUCTOYHUKY )KM3HU Ha 3eMIIe, OCHOBE €€ CyLIECTBOBAHUS, IOHUMAaHUsI [IEHHOCTH 310pPOBOTO U
Oe3omacHoro o0pasa KH3HHU, OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY310POBbIO, 0CO3HAHHS LIEHHOCTH COOJIIO/IEHUS TIPaBUIl
0e30MacHOro MoBeIeH!s MU paboTe ¢ BELIECTBAMH, a TAKKE B CUTYalUsX, YTPOKAIOLIMX 310POBbIO U KU3HH JHOJEH;

10) crtoCOOHOCTH MPHUMEHSATHh 3HAHMS, IOJydaeMble NpPU H3YYEHUM XHMMHHM, JUI DEIIEHHS 3a/ay, CBSI3aHHBIX C OKpY’Kalolled NpUpPOIHON Cpenoi,
MOBBILIEHUS! YPOBHS 3KOJOIMYECKOH KYJIbTYpbl, OCO3HAHUS INI00ATBHOTO XapakTepa 3KOJOTUYECKUX MPOOJIEM U My-Tei UX pelIeHusl OCPEICTBOM METOJI0B
XUMUH;

11) 5KOJIOTUYECKOTO MBIIIJIECHHS, YMEHHUsSI pYKOBOJICTBOBATHCS MMB I103HABATENLHOM, KOMMYHHKAaTHBHOM U COIMAILHOM MPaKTHKE.

MeTtanpeameTHbIe pe3yJabTaThl

B coctaBe MmeTanpeaMETHBIX pe3y/IbTaTOB BBIACIIAIOT 3HAYMMBbIE 17151 GOPMUPOBAHUSI MUPOBO33PEHUS OOLIEHAYYHbIE TIOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runoTe3a, Gpakt, CUCTEMa, IPOLECC, IKCIIEPUMEHT U JIp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHHUI
U3 3THX MpeaMeToB (OPMUPOBATH MPEICTABICHUE O IIEJTOCTHON HAyYHOH KapTHHE MUpPA, M YHUBEpCAIbHbIE yueOHbIe N1eHCTBUS (TI03HABATENIbHbIE,
KOMMYHHKATHBHbIE, PETYJISTUBHBIE), KOTOPbIE 00ecreYnBaoT OPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEILHOMY IIJIAHUPOBAHUIO U OCYLIECTBICHHUIO Y4eOHON
JEATEIIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOCHUS 00pa30BaTEIbHOM TPOrPAMMBI 110 XUMHHU OTPaXKatoT OBIIA/ICHUE YHUBEPCAILHBIMU T03HABATENbHBIMU JICHCTBUSIMH, B
TOM YHCJIE:

Bazosvimu nozuueckumu oeiicmeuamu

1) YMCHUCM UCIIOJIBE30BATH HpI/IéMbI JIOTMYCCKOI'0 MBIIUJICHHA IIPH OCBOCHUU 3HAHUM: PaCKpbIBAaTb CMBICII XUMHUYCCKUX MMOHSTHHN (BBI,HGJ'ISITB HX XapaKTCPHLIC
IpHU3HAaKHW, YCTAHABJIIMBATHL B3aUMOCBA3b C APYIUMHU HOHSITI/IHMI/I), HUCIIOJAB30BAaTh IIOHATHA AJIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBJICHI/Iﬁ; BBI6I/IpaTB
OCHOBAaHHA M KPHUTCPHUH IJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I XHUMHUYCCKHUX BCIICCTB M XHUMHYCCKHUX peaKHHﬁ; YCTAaHABJIMBATb NPUYNHHO-CJICACTBCHHbBIC CBA3U MCKIAY
00BEKTaMU HU3YUYCHUS; CTPOUTD JIOTUICCKHUEC PACCYIKACHUA (I/IH,ZLYKTI/IBHBIC, ACOYKTHUBHBIC, T10 aHaHOI‘I/II/I); J€JaTb BBIBOABI N 3aKIIIOUCHMUA,

2) YMCHHUEM IIPUMCHATH B IMPOLECCE MMO3HAHNUA CUMBOJIMYCCKHUC (3HaKOBHC) MOJCIIN, UCTIOJIb3YEMbIC B XUMUH, Hp606p3.30BBIBaTL MIUPOKO IIPUMCHACMBIC B
XUMHUHU MOJCIBbHBIC TPCACTABICHUA — XUMHUYECKHM 3HaK (CI/IMBOJ'I BHGMGHTa), XUMHYCCKasd (bopMyna " YpaBHCHHUC XUMHYECKOMN peakiuu — IMpU PpCIICHUU
y‘{e6HO—HO3HaBaTeJIBHBIX 3aaayd,; € y‘IéTOM OTHUX MOIACIBbHBIX Hpe)lCTaBJ'IeHI/Iﬁ BBIABIIATE U XapPaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKU N3YyYaCMbIX 00BEKTOB
— XUMHYCCKHX BCIICCTB U XUMHUYCCKUX peaKI.lPIfI;

bazoevimu uccnedosamensckumu deiicmeuamu

3) YMCHHEM HUCIIOJIB30BATh IMMOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC UHCTPYMCHTA IMIO3HAHHS, a4 TAKIKEC B KAaYE€CTBC OCHOBBI IJIA (I)OpMHpOBaHI/IH THUIIOTE3bI I10
MMPOBCPKE MPAaBUIIBHOCTU BBICK&SBIB&CMBIXCY)KZ[CHHﬁ;

4) HpI/IO6peTeHI/Ie OIlbITa IO IUIAHUPOBAHHWIO, OPraHU3allMM W MNPOBCACHUIO YUCHHUYCCKUX ISKCICPUMCHTOB: YMCHUC Ha6J'IIOI[aTB 3a XO- JOM IIponecca,
CaMOCTOATCIIbHO MPOTrHO3UPOBATHL €TI0 pPC3YyJIbTAT, (I)OpMyanOBaTb 0606LL[CHI/I$I W BBIBOJBI 1O pE3yJIbTaTaM HpOBCI[éHHOF O OIIbITa, UCCIICOOBAaHUA, COCTABJIATh
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OTUY&T 0 POJCTIaHHOM paboTe; 3

Pabomoii c ungpopmayuein

5) yMEHHEM BbIOMpATh, aHATM3UPOBATh M MHTEPIPETUPOBATH WH- (POPMAIMIO PA3TMYHBIX BUJIOB M (OPM MPEICTABICHUS, TTOTYIAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOIYJISIpHAsSI JIMTEPATYpa XMMHUUECKOT0 COZIepKaHUs, CIIpaBOYHbIE ocoOus, pecypcsl HTepHETA);

6) YMEHHEM TPUMEHATh Pa3IMYHBbIE METOJBI M 3alpoChl IPU T0- UCKE M 0TOOpe HMH(OPMAIMM M COOTBETCTBYIOIIUX JMAaHHBIX, HEOOXOJMMBIX IS
BBIMIOJIHEHUSI ~ y4eOHBIX M TIO3HABATENBHBIX  3a7ady  ONpEACIEHHOTO  THIA;  NPHOOpPETeHHWE  OmbITa B OOJACTH  HCIIOJIB30BAHHSA
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYpOi aKTUBHOTO UCIIOJIb30BAaHNUS PA3INYHBIX IOMCKOBBIX CUCTEM;

7) yMEHUEM HCIIONb30BaTh M aHAIU3UPOBATh B Mpoliecce YUeOHON U UCCIIeJ0BATENbCKOMN IESITeIbHOCTH MHPOPMALIUIO O BIMSHUM HPOMBILIUIEHHOCTH, CEIbCKOTO
XO351CTBA ¥ TPAHCIIOPTA HA COCTOSTHUEOKPYKAIOLIEN IPUPOTHOM CPEbI;

Yuueepcanvnvimu KommynukamugHolMu Oelicmeuamu

8) YMEHHMEM 3ajaBaTh BOIMPOCH (B XOJIE JMAJIOTa W/WIA TUCKYCCUH) TI0 CYIIECTBY O00CYKITaeMOH TeMbI, (OPMYIHPOBATh CBOM TPEIUIOKCHUS OTHOCHTEIBHO
BBINOJIHEHUSI TIPETIOKEHHOM 3a1a4H;

9) nproOpETEHHE ONBITA TIPE3CHTAIMH PE3yJIbTATOB BBIMOJHEHHS XHMUUECKOTO IKCIICPUMEHTA (JJa00OpaTOPHOTO OIIbITa, JTA00OPATOPHOU pabOTHI IO UCCIIETOBAHIIO
CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHMKAMH MMO3HABATENILHOW M WCCIENOBATEIBCKON NEATEIBHOCTH NMPH PEIICHHM BO3HHKAIONIMX MPOOIEM Ha
OCHOBE yu€Ta OOIINX HHTEPECOB M COTIACOBAHMUS MO3UIIHI (00CYKICHNUS, 0OMEH MHEHUSAMH, «MO3TOBBIC ITYPMbI» H JI.);

Yuueepcansnvimu pecynamusnvimu oeiicmeuamu

11) yMEHHEM CaMOCTOSITENILHO ONPEEIIATh LEIH e TeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JESTEIbHOCTD, BEIOMpaTh HanboseedhheKTuBHbIE CIOCOObI peleHks Y4eOHbIX U M03HABATENbHBIX 3a]a4, KOPPEKTUPOBATH MPEJI0KEHHBIN alrOpUTM
JENCTBHI MPH BHITIOJIHEHUH 33/IaHUH € YUETOM MOJTYyUEHUS HOBBIX 3HAHUH 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUIX;

12) yMEHHEM HCIIOJIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MIPe/iIaraéMble B YCIOBHH 3aaHHH.

IIpeameTHbIe pe3yabTaThl

B coctaBe mpeMeTHBIX pe3ybTaToB 10 OCBOCHHIO 0043aTEIHLHOTO COIEP)KaHNUS, YCTAHOBIEHHOTO IAHHON MPUMEPHOI paboyeil mporpaMMoid, BBIIEISIIOT:
OCBOEHHBIE 00YYaIOIIMMUCS HAyIHbIE 3HAHUSI, YMEHHSI M CLIOCOOBI ACHCTBUIM, crierupudeckue As MpeaMeTHO 0061acT «XUMHUsD, BUIbI JESTEIbHOCTH IO
MOJIy4YE€HUIO0 HOBOTO3HAHMS, €0 HHTEPIIPETALUU, IPe0OPa30BAHUIO U IPUMEHEHUIO BPA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSX.

[IpenMeTHBIe pe3yabTaThl MPEICTABICHBI IO TOAaM 00y4YeHHsI HOTPaXKalOT CHOPMUPOBAHHOCTH Y OOYUAIOMIMXCS CIEAYIOINX YMEHHIA:

8 KJIACC

1) packpvieamb CMBICI OCHOBHBIX XMMMUYECKUX IIOHATUN: aTOM, MOJIEKYJIA, XMMHYECKHH 3JIEMEHT, IPOCTOE BEILIECTBO, CIOYKHOE BEIIECTBO, CMECH,
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJs XMMHYECKOIO JJIEMEHTA,
MOJIIpHBII 00BEM, OKCH, KHCIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUUECKasi peaklus, TermioBoil a3ddext peakuuu,
Ki1accu(uKalys peakiuii, XaMUyecKkast CBA3b, paCTBOP, MAacCOBAast JI0JIS BEIIECTBA B PACTBOPE;

2) UAIOCMpPUpPO8ams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHATHH (CM . 1T . 1) ¥ IPUMEHSATH 3TH NOHSATHS IIPU ONMCAHUY BEILECTBH MX NPEBPAIICHUI;

3) ucnonb306ams XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJICHUS (JOPMYJI BELIECTB U YPABHEHNH XMMHYECKHX PEaKIHi;
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4) onpedensimb BAICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTENICHh OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; MPUHAIJICKHOCTh
BEIIECTB K ONPeACIEHHOMY KIIacCy COSAMHECHMI 10 (popMyiiaM; BHI XUMHUYECKOH CBSI3U (KOBAJICHTHASI M HOHHASI) B HEOPTaHMIECKUX COSUHEHHUSX;

5) packpvieamv cmulica nepuoauueckoro 3akona J[. M. Menzaeneesa: 1eMOHCTpUpPOBATh MOHUMAHUE MEPUOJMUYECKON 3aBUCUMOCTH CBOWMCTB XMMMUYECKUX
AJIEMEHTOB OT MX IOJIO)KEHUS B IEPUOJUYECKON CHCTEME; 3aKOHOB COXPAHEHHsS MAacchl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Yy4Y€HUS,
3aKoHa ABOTaJpo; Onucwvieamsv U Xapakmepuzoséams TaOIWYHYI0 (OPMY NEPHOIUYECKON CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3iMyarh IMOHSTHUS
«rnaBHas noarpynmna (A-rpynmna)» u «rmobounas noarpynna (b-rpymma)», Manasie u 00JIbIINE IEPUOIBI; COOMHOCUMb 0003HAUYCHUSI, KOTOPHIE HMEIOTCS B
tabmuie «lleprogmueckas cuctema XuMu4deckux >nemeHToB J|. M. MenzaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKUX JJIEMEHTOB
(coctaB ¥ 3ap4] aapa, o0lIee YUCIo 3IEKTPOHOB U PaCIpeeieHHe UX 110 JEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMUYECKHE HIIEMEHThI; HEOPraHWYECKUE BEIIECTBA; XMMUYECKHE peakiuu (N0 YMCIy M COCTaBY YYAaCTBYIOIIMX B PEaKIUU
BEILIECTB, 10 TEIIOBOMY 3P PEKTY);

7) xapakxmepuzoeams (onucwvléams) OOILIME XUMHYECKUE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPK/Aasi ONMCAHUE MPUME- paMH MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUXPEAKINM;

8) nmpocHo3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa; BOBMOXHOCTH MPOTEKAHUS XMMUUYECKUX Mpe- BPAILEHHUH B pa3uYHbIX
YCIIOBUSX;

9) ebiuUCAAMb OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB; MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QOopMyle COEIUHEHUS;
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOPE; IPOBO-IUTh PACUETHI IO YPABHEHUIO XUMHYECKOH peaKiyy;

10) npumensimos OCHOBHBIE ONEpALlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 000O0LIEHHEe, CUCTEMAaTH3alHIo, KiacCH(UKaIuIo,
BBISIBJICHHE TIPUYHMHHO - CJIEJICTBEHHBIX CBSI3€H — Ul M3Y4YEHUsl CBOMCTB BEIECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHO-HAy4YHbIE€ METO/bl IO3HAHUS —
HaOIOCHUE, U3MEPEHHE, MO ICIMPOBAHUE, IKCIIEPUMEHT (pEaSTbHBIN U MBICTICHHBIH );

11) cnedosame TpaBWiIaM IOJb30BaHUS XUMHUYECKOW MOCYAOH U JIabOpaTOpHBIM O00OpPYJOBAHMEM, a TaKKe NpaBuiiaM OOpallleHHs C BEIeCTBaMH B
COOTBETCTBUU C MHCTPYKLHUSAMU IO BBINOJTHEHUIO JA00PATOPHBIX XUMUYECKHUX ONBITOB 10 MOJIYYEHHIO M COOMPAHUIO ra3000pa3HbIX BEIECTB (BOJOpOJA U
KHCJIOPOa), IPUTOTOBJIEHUIOPACTBOPOB C ONPEIEIEHHOM MacCoBO J1071el pacTBOPEHHOTO BELECTBA; IJIAHUPOBAThH U NPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI
HOPACIO3HABaHUIO PACTBOPOB LIENOYEH U KHCIOT C HOMOIBIO HHIUKATOPOB (JaKMYC, GeHOI(TATCHH, METUIIOPAHXK U JIp.).

9 KJIACC

1) packpvieams cmblcl OCHOBHBIX XUMHYECKUX MOHATHH: XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTb, CTEIEHb OKHCICHMS, XMMHUUYECKas peaklysi, XUMHUYECKas CBA3b, TEIUIOBOW 3((EKT peakluu, MOJb,
MOJIIpHBII 00BEM, PAaCTBOpP; 3JMEKTPOJMUTHI, HEIIEKTPOJIUTHI, MEKTPOJUTHYECKAs AUCCOLMALMSA, PEaKIMM HOHHOTO oOMeHa, oOpaTuMble W HeoOpaTuMble
pEaKIuM, OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIE DPEAKLMH, OKHUCIMTEIb, BOCCTAHOBUTENb, OKUCIEHHE W BOCCTAaHOBJECHHE, aJUIOTPOIUs, aM(OTEPHOCTb,
XUMUYecKasl CBsI3b (KOBAJIEHTHAs, MOHHAs, METAJUIMYecKas), KpUCTAIJIMUECKas: peréTka, KOppo3ust METaJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOW peakiuH,
npenensHo pomyctumas koHuentpauus (IIJ1K);

2) unIIOCMpUpPO8ams B3auMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) M IPUMEHSTH 3TH OHATHS MIPU ONMMCAHUHU BELLIECTBU MX TPEBpAICHHH;

3) ucnonvb306amb XUMUYECKYIO CUMBOJIMKY JJISl COCTaBJICHUS (JOPMYJI BELIECTB U YPABHEHNH XMMUYECKHX PEaKIHii;

4) onpedensimb BAJEHTHOCTh W CTENEHb OKHUCIEHHMS XHUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa; MPUHAMJICKHOCTH BEIIECTB K
onpeenEHHOMY KJaccy COeMHEeHUH o (popMynam; BUJ XMMUYECKON CBsI3M (KOBaJCHTHAs!, HOHHAs!, METAJNINYECKas) B HEOPraHNYECKUX COSMHEHMSIX; 3aps]
MOHA 110 XUMUYECKOH (hopMyIie; XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHHUM, TUIT KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpvieams cmbica niepuoandeckoro 3akona J[. . MenneneeBa u JeMOHCTPUPOBATh €ro MOHUMAHHE: ONUCLIBAMb U XAPAKMEPU3068amMb TaOIUIHYIO
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¢dbopMy MepHOAMYECKON CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: Pa3liMyaTh MOHATHUS «rjaBHas moArpynna(A-rpymma)» u «nobouynas noarpynmna (b-pymma)y,
Masible ¥ OOJIBIINE TEPUOJIBI; COOMHOCUMb 0003HAUCHHSI, KOTOPbIE MMEIOTCS B MEPUOIUYECKON TaOIHIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj spa, oOIee YUCIO 3JIEKTPOHOB M PACHpPEAEICHHE MX MO IEKTPOHHBIM CIOSIM); 00bACHAmMb 00Iue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJiesiaX MablX EPHOI0B U ITIaBHBIX HOATPYIII C YUETOM CTPOEHHS UX AaTOMOB;

6) Kraccuguyuposams XUMHUYECKHE ODIIEMEHTHI; HEOPraHHMYECKHE BEIIECTBA; XMMHYECKHE PeakiuH (10 YUCIy W COCTaBY YYaCTBYIOUIUX B PEaKIHH
BEIIECTB, M0 TEIUIOBOMY 3((HEeKTY, 10 U3MEHEHHUIO CTETICHEH OKMCIECHUSI XUMUYECKUX JIIEMEHTOB);

7) xapakmepuzosams (OnUCbI8amMs) OOUME XUMUYECKHE CBOIMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKAAs ONMHMCAHHUE MPUMeE- PaMH MOJIEKYJISAPHBIX H
MOHHBIX YPaBHEHUH COOTBETCTBYIOIMX XUMUYECKUAX PEAKIIHI;

8) cocmasnsimb ypaBHEHHSI JIEKTPOJIUTHYECKON JTUCCOLMAIMH KUCIIOT, MEN0Yei W COJIeH; TIOTHbIE U COKpAIIEHHbIe YpaBHEHHS PEakIii HOHHOTO OOMEHa;
YpaBHCHHUA pCaKIII/II\/JI, MOATBCPKAAIOIMIUXCYIICCTBOBAHNC TeHETHYECKOH CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

9) packpwiéamsv CyITHOCTh OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIXPEAKIINN TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATUXPEaKIHii;

10) npocHo3uposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHUS; BO3MOXHOCTH MTPOTEKAHNS XUMHUYCCKHUX ITPEBPANICHUIB Pa3IMUHBIX YCIOBUSX;

11) gvluucaams OTHOCHTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJNIO XMMHYECKOTO 3JIeMEHTa 1Mo (opmyse coeanHEHWUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IMTPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHICCKOW PEaKIIHH;

12) cniedosams TIpaBWIIaM TOJB30BAHUS XUMHUYECKOW TOCYAOH W JIAOOpaTOpHBIM O0OpYJOBAaHMEM, a TAKKe TpaBWIaM OOpalmeHHs C BEIIeCTBAMH B
COOTBETCTBUHU C MHCTPYKIMSIMH IO BBITIOJIHEHHIO JJA0OPATOPHBIX XHMHYECKHX OIBITOB IO TMOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa H
VTJIEKUCIIOTO Ta3a);

13) nposooums peakluy, MOATBEPXKIAIOIINE KaYeCTBEHHBINH CO- CTaB PAa3IMYHBIX BEHIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHA- OPOMHUI-, WOIUJI-,
kapOoHat-, ¢ocdar-, cuiamkar-, cynbdar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHUSI U MOHBI W3YYEHHBIX METAJUIOB, IPUCYTCTBYIONIME B BOAHBIX PAacTBOPAX
HEOPTaHMYECKHX BEIIECTB,;

14) npumensimv OCHOBHBIC OIEPALMM MBICIUTEIBHON NEATEITbHOCTH — aHAIM3 W CHHTE3, CpPaBHEHHE, O00OOINEHWE, CHCTEMATH3alMI0, BBISIBICHUC
MPUYMHHO-CIICICTBEHHBIX CBSI3eH — JUIS U3YYCHHsI CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHi; eCTEeCTBEHHO-HAYYHBIC METO bl TIO3HAHUS — HAOJI0JICHHE,
W3MEpEHHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (peasbHbINH U MBICTICHHBIH).

COAEPKAHUE YYEBHOI'O NIPEIMETA «XUMHUA»IIO I'OJAM U3YUEHUSA
8 KJIACC

HepBOHa‘l AJIbHbI¢ XUMHYE€CKHE TMOHATHHA

[Tpenmer xumun. Pors xuMun B s13HU YenoBeka. Tena u BemiecTBa. Pu3nveckre CBOMCTBA BellecTB. ArperaTHoe cocTosiHue BemiecTB. [loHsaTue o Mmetogax
MO3HAHUS B XUMUHU. XUMHUS B cUcTeMe Hayk . YucTeie BemecTBa 1 cMec . CriocoObl pa3aeneHus cMecei .

ATOMBI ¥ MOJIEKYITbI. XUMUYECKHE IeMEeHThI. CUMBOJIBI XUMUYECKUX 31eMEeHTOB. [IpocThie U clo)KHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gopmyna. BareHTHOCT aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemmiecTB. OTHOCUTENbHAs aToOMHas Macca. OTHOCUTENbHAS
MOJIeKyIsipHas Macca. MaccoBast I0Jisi XUMHYECKOTO JIEMEHTa B COSTUNHEHUH.

dusnueckue ¥ XMUMUYECKHUE SBICHUS. XHUMHYECKas Peakius M ee MPU3HAKU. 3aKOH COXPAaHEHWsS MAacChl BENIECTB. XUMHYECKHE YpaBHEHHS.
Krnaccuduxkaiys XuMUIeCKIX peakiuii (COeAMHEHNs, Pa3I0KeHHUs, 3aMEIICHNS).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCY/I0H, C TpaBuiiaMu paboThI B TabopaTopun 1 MpruéMaMu oOpalieHus ¢ 1ab0paTopHbIM
o0opynoBaHUEM; H3yYCHHE U ONMCaHNe (PU3MUECKUX CBOMCTB 00pa3Ii0B HEOPraHUIECKHX BEIIECTB; HaOmoneHne pru3ndeckux (TUIaBlieHUE BOCKA, TAsTHHE
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JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KHIICHUE U KOH/IEHCALUs BOJIbl) U XMMHUYECKUX (TOPEHHE CBEUH, TPOKATMBAHUE METHOM IIPOBOJIOKH, B3aUMO/ICHCTBHE MEIa C
KUCJIOTOM) SIBICHHUH, HAOIIOACHHE U OTIMCAaHNE PH3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIHii (pa3sioskeHHe caxapa, B3aUMOICHCTBUE CEPHOI KHUCIOTHI C
XJIOpUIOM Oapwusi, pa3noxenue ruapokcuaa meau (I1) npu HarpeBanum, B3auMoieiicTBIE xelne3a ¢ pactBopom cou Meau(Il)); nzydenue cnocoOoB pa3aencHus
cMmecei (¢ TOMOIIBI0 MarHuTa, GUIBLTPOBAHKE, BBIIIAPUBAHUE, JUCTHILISLNS, XpOMaTO-Trpadus), IPOBEICHHE OYNCTKHU MOBAPEHHOMN COJM; HAOIIOICHHE U
OIMCaHUE PE3yJIbTATOB IPOBEICHUS OIIbITA, UITIOCTPUPYIOIIET0 3aKOH COXPAaHEHHS MACChl; CO3JaHUE MO/IeNell MOJIEKYJI (11apOCTEPKHEBBIX) .

Ba:kneiimue NMPEACTABUTEIN HEOPraHUYECKHUX BEIIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopon — anemeHT unpoctoe BemiectBo. HaxoxieHue kuciaopoa B Ipupoje, Gusnueckue ¥ XMMUYECKUE CBOWCTBA
(peakuuu ropenust). Okcunsl. [Ipumenenue kucinoposaa. CriocoObl Mogy4eHHs: KUCIOpoa B 1a00paTOpuM U MpoMbllIeHHOCTU. KpyroBopor kuciopoaa B
npupoe. O30H — aJuIoTpoItHast MOAU(DUKAIINS KUCIOPOIa.

TenoBoil 3¢ ekt xuMHUECKON peakiK, TEPMOXUMHUUYECKUE YPABHEHUS], SK30- U SHJOTEPMUUECKHE peakiuy. TOINBO: Yroib U MeTaH. 3arps3HeHue
BO3/lyXa, YCWIEHHE MApPHUKOBOTO 3P eKTa,pa3pylieHne 030HOBOTO CIIO .

Bonopox — anemeHt u npoctoe BemecTBo. HaxoxaeHue Bogoposa B mpupo/ie, puznueckue 1 XUMUYECKHe CBOMCTBA, TPUMEHEeHUe, crocoOsl nonydenus. CoctaB
KHCJIOT U COJIEH .

KonmuectBo Bemmectsa. Monbs. Monsiphast Macca. 3akoH ABorazipo. MonsipHblil 00bEM ra3oB. Pacu€Tsl o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBOMCTBA BOB. Boa Kak pacTBopuTens. PacTBophl. HacklmeHHbIE N HEHACKIIICHHBIE PACTBOPEL. Pacmeopumocms eeujecms 6 6ode. 1
MaccoBas 107151 BeIlleCTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOIbl. CocTaB OCHOBaHUM. PoJib pacTBOPOB B PUPOJIE U B dKU3HU YesoBeka. KpyroBopoT Bojibl B
npupoe. 3arpsisHeHUENPUPOAHBIX BoJI. OXpaHa M OUHUCTKA MPUPOHBIX BOJ.

Knaccuduxkanus Heopranmdeckux coequnernid. Okcnapl. Knaccudukanms OKCHI0B: cojieoOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM()OTEepHBIC) U
HecoseoOpasyromue. Homenknatypa okcua0B (MexXAyHapoaHas U TpuBHaibHast). Pu3ndecke 1 XMMHUYECKUe CBOMCTBA OKCHIOB. [Tomydenue.

OcHoBanus. Kinaccudukaiyis oCHOBaHUIA: MENOYM U HEPACTBOPUMbIE OCHOBaHMA. HoMeHkIaTypa ocHOBaHU M (MeXIyHapoJHAs U TpUBUaJbHAs ). Du3nvecKue u
XUMHUYECKHE CBOMCTBAa OCHOBaHMH. [loydyeHrne ocCHOBaHMIA.

Kucnotsl. Knaccudukanus kucinotr. HomenknaTypa KUCIOT (MEXIyHapoIHas U TpuBHalbHAs ). Ou3nyeckue 1 XUMUYECKHE CBOMCTBA KUCIOT. Psi akTHBHOCTH
metaiioB H. H. bekerosa. [Tosydenue kucior.

Conu. Homenknarypa coneit (MexXayHapoaHas 1 TpuBUaibHas). Ousnueckue U XUMUUECKHe CBOKCTBA colieil. CriocoObl MoMydyeHus CoJeH.

I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUN.

XUMUYECKUH HKCTIEPUMEHT: KayeCTBEHHOE OIpeeeHHe COIepKaHus KICIOpO/ia B BO3AyXe; MONyueHue, COOMpaHue, paclio3HaBaHUe U M3y4eHHUE CBOICTB
KUCIIOPO/ia; HAOMI0IeHUE B3aUMOCHCTBUS BEILIECTB C KUCIOPOIOM H YCJIOBUS BO3HUKHOBEHUS U MPEKpalleHus ropeHus (1oxapa); 03HaKoMJIEHHE C 00pa3aMu
OKCHJIOB H OITUCaHHE UX CBOMCTB; MOJIyueHHE, COOMpaHue, paclio3HaBaHUe U U3yueHHe CBOUCTB BOAOpO/ia (TOpeHHe); B3aUMOICHCTBHE BOJIOPO/IA C OKCHIOM
meau(I1) (Bo3MOXKHO UCTIONB30BaHKE BUACOMATEPUANOB); HAOMOIeHIE 0OPA3IIOB BEIIECTB KOJMUECTBOM 1 MOJIb; UCCIIeIOBaHHUEOCOOEHHOCTEN PACTBOPEHHUS
BEILIECTB C Pa3JIMYHON pacTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MacCOBOM 0JIel pacTBOPEHHOTO BEIECTBA; B3aUMO/ICHCTBUE BOJIBI C
MeTaJiaMu (HaTpUeM U KaiblFeM) (BO3MOKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB); OMPEICICHHE PACTBOPOB KHUCIOT U IIEeT0Yel C MOMOIIBI0 UH IUKATOPOB,
uccieoBaHue 00pas3lioB HEOPTaHUUECKHX BEIIECTB Pa3-JIMYHBIX KIIACCOB; HAOMOICHIE N3MEHEHU S OKPACKH HHINKATOPOBB PACTBOPaX KUCIOT U MIEI0YEH;
M3y4eHue B3auMoiericTBus okcu-aa meau(Il) ¢ pactBopoM cepHOt KUCIOTHI, KUCIOT C METallIaMH, PEaKIuii HeUTpaTH3aliy; OTy4YeHe HepacTBOPHMBIX
OCHOBaHMH, BBITECHEHHE OJTHOTO METAJLJIa IPYTUM U3 PACTBOPA COJIM; PEIICHUEIKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaykHelme Ki1acchbl HEOPraHMYECKUX
COCZIMHEHUID).

Ileproanveckuil 3aK0H H NepuoANYecKas cucreMa xuMudeckux djaeMentos /I, M. Menaeneesa. CTpoenne aToMoB.
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Xumuyeckasi cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPeakunu

[TepBbie MOMBITKY KIaCCU(PUKALINMNA XUMUYECKHX IEMEHTOB. [IoHATHE O TPYIIax CXOTHBIX AJIEMEHTOB (ILEIOYHbIE U IEIOYHO3EMEbHBIC METAILIbI,
raJloreHbl, THEPTHBIE T'a3bl. DJIEMEHTHI, KOTOpBIE 00pa3yroT aM(OTepHbIE OKCHABI X TUIPOKCHIBL.

[Tepuoauyeckuii 3akoH. [lepuognueckas cucrema xumuaeckuxadnemenToB J. . Menneneesa. Buabt Tabnuist «llepuoguyueckas cucrema XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesay . [lepuonsl u rpymisl . U3HUECKUN CMBICI ITOPSAAKOBOTO HOMEPA, HOMEPOB IIEPH- Oa U IPYIIIBI DJIEMEHTA .

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. 30Tonbl. D1eKTpoHbl. CTpOSHHE IEKTPOHHBIX 000JI09€K aTOMOB MEPBHIX 20 XUMUYECKUX JIEMEHTOB MEPUOAUIECKON
cucremsl 1. . MenneneeBa. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA I10 €r0 MOJO0KEHHIO B iepuoaudeckoii cucteme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paJiyca aTOMOB XUMUYECKHX 3JIe- MEHTOB, METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB IO rpylaMu nepuojaM. 3HaueHne
MEPUOINYECKOT0 3aKOHA U MEPUOAMYECKON CHCTEMBI XMMUYECKUX 3JIEMEHTOB JIJIA PAa3BUTHS HAYKHU U pakTuku . []. M. MeHnaeneeB — y4€HbIN U TPaXKIaHUH .

SHGKTpOOTpI/IHaTeJ'II)HOCTB XAMHYECKHX DJICMEHTOB. XHUMUYECKAS CBA3h (I/IOHHaﬂ, KOBAJICHTHAA NOJIApHAad XU KOBAJICHTHAA HGHOJ’IS[pHaSI). CTerneHb OKHCICHHS.
OKHCIUTEIIEHO-BOCCTAHOBUTEIILHEIC pCaKkuum. Hpoueccm OKHCJICHHS B BOocCTaHOBIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYeCKUH OKCIICPUMCHT: U3YUCHHC 06pa311013 BCIICCTB METAJIJIOB 1 HEMCTAJIIIOB, BSaHMOﬂeﬁCTBHe TUAPOKCHU A HMHKA C paCTBOPaMH KUCJIOT U menoqeﬁ;
IMPOBCACHUEC ONIBITOB, HJTIOCTPUPYIOIIUXTTPUMEPLI OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHne,peaKum/I Pas3iokKEHUA, COG}II/IHGHI/IS[).

Me:xnpeameTHble CBSA3H

Peanuzanust MeXIpeIMETHBIX CBSI3eld NMpPU M3YyYCHHH XUMHHB 8 KJIacce OCYIIECTBIAETCS Yepe3 UCTIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSTHI,
TaK U MOHATHH, SBISIOIUXCS CUCTEMHBIMU JUIS OTAETIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC OHATUS: HAay4yHbIH (akT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIN3, CUHTE3, KilaccuduKalus, NepuoJu4HOCTh, Ha0II0IeHuE,
AKCIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHUE, MOJIEITb, IBJICHHE.

Odusuka: Marepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, H30TOI, PAJAUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKHI1 3apsil, BELIECTBO, TEJI0, 00BEM,
arperaTHoe COCTOSTHUE BEIIeCTBa, ra3, (pu3nueckue BeTNYNHbI, SAUHHUIIBI HU3MEPEHUS, KOCMOC, IJIaHeThl, 3BE31b1, COJIHIIE.

buonorus: gorocuntes, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOIBI, OJE3HBIE UCKOIAEMbIE, TOILTUBO, BOAHBIE PECYPCHI .

9 KJIACC

BemecTBo M XUMHYeCKas peaxkuusa

Hepnozu/lqecm/lﬁ 3aKOH. HepI/IOI[I/I"ICCKaH CUCTEMA XUMHNYCCKHUXOJICMCHTOB H H. Menpeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMCpHOCTI/IB W3MEHEHUHU CBOMICTB
XUMHUYCCKHUX 3JIEMCHTOB IIEPBLIX TpéX TNECpHUOaO0B, KaJIN, KaJIbIIUA U UX COE€IMHEHHI B COOTBETCTBHUH C ITOJIOKEHUEM PJIEMEHTOB B Hepnozmqecxoﬁ CUCTEMC U
CTPOCHUEM UX aTOMOB.CTpoeHI/Ie BeILIECTBA: BUJbI XUMHUYECKOHN CBA3HU. THIIBI KPUCTATUIMYCCKUX peI_HéTOK, 3aBUCHMOCTH CBOMCTB BEIllECTBA OT THIIA
KpHCT&J’IJ’IH‘lCCKOﬁ peHIéTKI/I U BUJA XUMUYECKON CBS3H.

KJ'IaCCI/I(I)I/IKaI_[I/ISI W HOMCHKJIATypa HCOPTAaHNYICCKUX BCIICCTB (Me)KZ[yHaPOI[HaH H TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCA K
PAa3JIMIHBIM KJIaCCaM HCOPraHUYCCKUX COCHHHCHHﬁ, TCHCTUYCCKAsA CBA3b HCOPIraHNYCCKUX BCUICCTB.

KHaCCI/I(I)I/IKaL[I/Iﬂ XUMHUYCCKUX peaKL[I/Iﬁ 110 pa3JIMYHBIM IMTPU3HAKAM (HO YUCITY U COCTAaBy Y4AaCTBYIOIIUX B pCaKIIUU BCIICCTB, 110 TCIIJIOBOMY B(I)(I)CKTY, oo
W3MEHEHHIO CTEIIEHEeH OKMCICHUS XUMUUECKUX 9JICMCHTOB, I10 06paTI/IMOCTI/I, 110 Y4aCTHUIO KaTaJm3aTopa). OK30- H SHAOTCPMUYCCKUC pCAKIINH,
TCPMOXUMHNYCCKUC YPABHCHUA.

Ilonsarue o CKOpOCTH XUMHUYECKOH pCaKkuuu. [Tousatue 00 06paTI/IMBIX 44 HCO6paTI/IMBIX XUMHUYCCKUX PCAKIHUAX. IloHATHE O TOMOT€HHBIX M T CTCPOIrCHHBIX
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peakuusix. [lonamue o xumuueckom pasnogecuu. DPaxmopwvl, GaUAIOWUE HA CKOPOCHMb XUMUYECKOU peakyuu U HOJIONCEHUE XUMUUECKO20
PABHOBECUA.

MexaHHu3M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi (3IEKTPOHHBIN OaaHC OKUCIHUTEIbHO-BOCCTAHOBUTEILHON PEAKIHH).

Teopust 31€KTPOIUTHYECKOM AUCCOLMALIMN. DIEKTPOIUTHI M HEAEKTPOIUTHL. KaTHoHbI, aHHOHBI. MeXaHu3M UCcCOLHali BEMECTB C pa3InyHbIMU BUIAMU
xumudeckoit cBszu. Crenenp auccounani. CUIbHbIE U CIa0ble 31EKTPOIUTHI.

Peakiiu noHHOTO 0OMeEHa. Y CcI0BHS NPOTEKAaHKS peaKkluii HOHHOTO 0OMEHa, MOJIHbIE U COKPAILlIEHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOWCTBA KUCIIOT,
OCHOBAHHII ¥ COJIEH B CBETE NPE/ICTABICHUIO00 SIEKTPOIUTHIECKON Aucconuanuy. KauecTBeHHbIe peakiiiy Ha HOHBI . [lonamue o eudpoause conell .

XUMUYECKUH KCIIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJJIOB MHEMETAIIOB (rpadura u
ayiMasa), CJIO’KHBIX BEIIECTB (XJIOpH/Ia HATPUS ); UCCIII0BaHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIU OT BO3/EHCTBHS pa3IniHbIX (haKTOPOB;
UCCIIEJOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, POLECCa AUCCOLMALINY KUCIIOT, MIEJI0YeH 1 CoJlel (BO3MOXKHO HCIOIb30BaHUE BUIEOMATEPUAIIOB); IIPO-
BEJICHHE OIBITOB, MILTIOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUS peakuil HOHHOTro oOMeHa (00pa3oBaHuE 0CajKa, BbIJICJIEHNE Ia3a,00pa30BaHuEe BO/bI); OTBITOB,
WUTIOCTPUPYIOIIUX ITPUMEPHI OKHCIIU- T€IbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHUE, PEaKIIUU Pa3JIoKEHUs, COeAMHEHHS); PACTIO3HABAaHUE HEOPTaHMYECKHX
BEILECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 .

HeMmerananl u ux COCIUHCHUA

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECCTB
— rajJoreHoB. XMMHUYECKUE CBOMCTBA Ha MpUMeEpeE XJopa (B3aMMOIeHCTBHE ¢ METAJNIaMU, HEMETaJIaMu, Iie109aMu). Xa0poBoopoa. ConsiHas KHCIoTa,
XUMHUYECKHE CBOMCTBA, MOIy4YCHUE, TPUMEHEHHE. J[eliCTBUE XJI0pa U XJIOPOBOIOPO/Ia HA OpPraHu3M yesioBeka. BakHelmme XJIOpUIbl U UX HAXOKJICHHUEB
MIPUPOJIE .

O6mas xapakrepuctuka 371eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTETICHN OKHUCIICHHS.

CrpoeHue u pu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJITOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa U cepbl. XMMUUECKHE CBOWCTBA CEPBI.
CepoBonopos, cTpoeHue, pu3ndeckue 1 Xumudeckue cBoicTBa. OKCU/IbI Cephbl Kak MpeICcTaBUTeNN KUCIOTHBIX OKCcHI0B. CepHas KUCI0Ta, pu3nueckue u
XUMHYECKHUE CBOICTBa (001Me KaK MpeICTaBUTENs Kilacca KUCIOT U crienuduyeckue). XuMUIECKUe pPeakluH, JIeKallie B OCHOBE IIPOMBIIIICHHOTO cocoba
nonyuyeHusi cepHoit kucnoTsl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxenuecepsl 1 €€ COeIMHEHUI B IPUPO/IE .
XUMHIYeCKoe 3arpsa3HeHUe OKPYIKAIOIIECH Cpe/Ibl COSTMHEHHUSIMU Cepbl (KUCIOTHBIE I05K/IU, 3arpsI3HEHIE BO3/1yXa 1 BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAIIECHHS .

OOmast xapakTepucTika 1eMeHToB VA-rpymmbl. OcOOEHHOCTUCTPOSHHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHHUSI.

A30T, pacnpocTpaHeHue B pupoje, pu3nveckre 1 XuMuieckue cBoictBa. KpyroBopor a3ora B mpupojie . AMMHUaK, ero pu3n4eckuen XMMHUYeCKue CBONCTBA,
nonyuyenue u npumeHenue. Conu aMMOHUS, UX PU3NYECKHE U XUMUYECKHE CBOICTBA, MpuMeHeHre. KauecTBeHHas peakiys Ha MOHBl aMMOHHS. A30THas KMCIIOTa,
e€ monyyenue, puznueckue U XMMUUECKHE CBOMCTBA (00IIMe Kak MpecTaBUTeNs Kiacca KUCIOT U crienuduyeckue. cnonb30Banie HUTPATOB U COJNel aMMOHHS B
KauecTBE MUHEPAIBHBIX YA00peHHH. XUMUYECKOe 3arpsi3HeHNE OKpPYKaIoIIel cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsiI3HEHIE BO3TyXa, TOYBBI
1 BOJOEMOB).

®ochop, annorponHsie Moaudukaimu Gocdopa, pusnueckue u xummdeckue cBoictsa. Oxeua pocdopa(V) u hochopnas kucnora, GU3MIECKUE U XUMHIECKUE
cBoiicTBa, nmonyueHue. Mcnonp3oBanue hochaTtos B KauecTBE MUHEPAIBHBIX yI0OPEHUI.

OO6mast xapakTepucTrka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETIEHH OKUCTCHHS .

VYriepon, alnoTponHbie MOAU(MUKALINH, PACIPOCTPAHEHUE B TIPUPOJIE, DU3MUECKUE U XMMUUECKHEe CBOUCTBA. AicopOims. KpyroBoport yriepona B mpupoe.
Oxcujipl yraepoaa, ux Gu3n4ecKie i XkMU4ecKre CBONCTBA, JCHCTBHE Ha )KUBBIE OPTaHU3MbI, IOTyYeHHE U IPUMEHEHHE. DKOIOTHYECKHE MTPOOIEMBI,
cBsi3aHHbIe ¢ okcuioM yriepoaa(IV); runoresa riiobanbHOTO MOTETICHUS KIIMMAaTa; MapHUKOBBINA 3G eKT. YTronbHas KUCI0Ta U e€ CoNu, UX (Ppu3nueckue u
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XMMUYECKUE CBOWCTBA, TONy4eHUE 1 puMeHenne. KauecTBeHHas peakius Ha KapOoHaT-uoHbL. Vcrnonabp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIIEHHOCTH
U CEIILCKOM XO3SIHCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaKO COSAWHEHHSX yriiepoia (MeTaH, 3TaH, STWJICH, alleTHJICH, STaHOJ, [NIMIEPUH, YKCYCHAas
KHUCIOoTa). Mx cocmag u xumuueckoe cmpoenue. [loHITHE 0 OMOJOTMYECKH BAKHBIX BEIIECTBAX: JKUPaX, OENKax, yriaeBogaX — M UX POJH B KU3HU
yenoBeka. MamepuanvroeeOuncmeo Op2aHu4ecKux U HeopeaHu4ecKux coeoOuHeHull.

Kpemuuii, ero ¢usmyeckne M XHMMHYECKHE CBOWCTBA, MoNydeHHe H mpumeHeHue. CoexumHeHus KpemHHs B mpupozae. OOmue mpectaBieHus 00 OKCHIE
kpeMHusA(IV) u xpemuueBoit kucnore. CUIMKAThI, UX HCIOJNb30BAaHUE B OBITY, MEIUIIMHE, NPOMBIIIICHHOCTH. BaoicHetiuiue cmpoumenvhuble Mamepuasl.
Kepamuxa, Cmekno, yemenm, oemon, dxcene3zobemon. Ilpobremvr 6€30nacHo20 UCHONb308AHUL CIMPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU
JUCUSHU.

XUMUYECKUH KCIIEPUMEHT: U3y4eHHe 00pa3li0B HEOPraHUUECKUX BEIIECTB, CBOWCTB COJITHOM KUCIIOTHI; TPOBEJECHHE KaUECTBEHHBIX peaklnil Ha
XJIOPUI-MOHBI U HAOIII0/IEHUE TPU3HAKOB UX IPOTEKaHUSI; OTIBITHI, OTpakarolie GU3nIeckre 1 XMMUYeCKHe CBOMCTBA raJOreHOB U UX COEAMHEHUN
(BO3MOXHO HCTIOJ30BAaHMEBHICOMATEPUAIIOB); O3HAKOMJICHHE C 00pa3IiaMu XJIOPUI0B (TaTOT€HH/IOB); O3HAKOMJIEHHE C 00pa3IiaMu Cephl U €€ COeTMHEHUSIMH
(BO3MOXXKHO HMCIOJIb30BaHKE BHUAEOMATEPUAIIOB); HAO0IeHNE TIpoliecca 0OyTIMBaHuUS caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOIl KMCIIOTHI; U3y4EHUE
XMUMHUYECKHUX CBOMCTB pa30aBiI€HHOI CEpHOM KUCIIOTHI, IPOBE/IEHNE KAaUeCTBEHHOM peakuu Ha Cylb(aT-noH HHAOI0JeHUE TPU3HAKa €€ IPOTEeKaHNUs;
03HaKOMJIEHHE C (PM3MUYECKUMU CBOMCTBaMU a30Ta, (hocdopa U X coeTuHEeHUH (BO3MOKHOUCIIONB30BaHNE BUAEOMATEPUAIOB), 00pa3liaMy a30THBIX U
(dochopHbIX ynoOpeHuii; nonyuenue, coOMpaHue, paclio3HaBaHHE U U3y4EHHE CBOMCTB aMMHaKa; IPOBEJEHUE KaueCTBEHHbIX PeaKlUii Ha HOHAMMOHUS U
¢docdar-1oH U n3yyeHue NPU3HAKOB UX MPOTEKAHUS,B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ ME/IbIO(BO3MOKHO HCIIOJIb30BAHKE
BHJICOMATEPHANIOB); U3yUEHUE MOJIeIel KPUCTAJUIMYECKUX PElIETOK anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE € ITPOLIECCOM aJICOPOLMH PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM IIPOTHBOIa3a; MOJIyYeHHE, COOMpaHKe, paclio3HaBaHUE M U3YUYEHUE CBOMCTB yIJIEKUCIIOTO ra3a; MpPOBEICHHE
Ka4eCTBEHHBIX PEAKIUN Ha KapOOHAT- U CUIMKAT-MOHBIM U3y4E€HUE IPU3HAKOB UX IPOTEKaHU; 03HAKOMJIEHHUE C IIPOAYKIIMEN CUITMKATHON
IIPOMBIIIICHHOCTH;, PELIEHNE FIKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHel1e HeMeTaIbl U X COSIUHEHUS.

MeTa/Ibl H HX COCIHHECHHUS

OO01as XxapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX MOJIOKEHHUS B IEPUOAMYECKON cucTeMe XuMHU4yeckux snemeHtos /1. U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHueMeTaIIOB. MeTaiinyeckasi CBsI3b U METAINIMYECKAsl KPUCTAJUIMYECKas peliéTKa. JIeKTPOXUMHYECKUHN sl
HaIpshKeHUH MeTaioB. Gu3nueckre 1 XMMUYeCcKue CBoicTBa MeTaiioB. O0Iue crnocoObl Mony4yeHus MeTauioB. [[oHATHE 0 KOPPO3UK METAJIIOB, OCHOBHbIE
CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. CIuiaBsl (CTajb, YyTYH, JIOPATIOMUHNN, OpOH3a) U UX PHUMEHEHHE B ObITY U MPOMBIILIEHHOCTH.

[I{eno4HbIE METAIBL: TOJIOKEHHUE B IEPUOAUYECKON cucTeMe XuMuueckux 3nemMeHToB JI. Y. MenaeneeBa; cTpoeHHe MX aTOMOB; HAXOKICHUE B IIPUPO/IE.
dusnyeckue U XMMUUECKHUE CBOMCTBA (Ha MpuMepe HaTpusl U Kamusi). OKCUJIbI ¥ TUAPOKCHUIBI HATpUS U Kanus. [I[piMeHeHre eT0uHbIX METaJJIOB U UX COSTUHEHUI.

[I{esr0uHO3EMENBHBIE METAJUIBI MATHUI U KaJIbLIHAN: TIOJI0KEHUE BIEPUOAUYECKON cUcTeMe XUMUUecKuX aneMeHToB J1. M. Menneneesa; ctpoeHne X aTOMOB;
HaxoXJeHue B mpupoje. Pusnyeckue U XMMUYECKHUE CBOWCTBA MarHus U Kanblys. Baxueilme coeuHeHUs Kanblys (OKCHA, TUIPOKCU, colr). JKECTKOCTh BOABI
U CIIOCO0ObI €€ yCTpaHeHUs.

AJIOMUHMIA: TI0JIOKEHHE B TIEPUOTMUECKON cucteMe xumudeckux anemeHtoB [l. M. Menaeneesa; cTpoeHre aToma; HaxokaeHue Bupupoae. Gusnueckue u
XUMHYECKUE CBOMCTBA allOMUHISA. AM(OTEpHBIE CBOMCTBA OKCUJIA M THAPOKCH 1A ATFOMHUHUSL.

XKeneszo: nonoxxeHue B EpUOTUUECKON cucTeMe XUMHUYeCKuX dneMeHToB J1. V1. MenneneeBa; cTpoeHre aToMa; HaxokAeHue B ipupojae. usnueckue 1 XUMUUECKUE
cBoiicTBa xenesa. Oxcunsl, ruapokcuabin conu xene3a(1l) u sxenesa(Ill), ux coctas, cBOICTBA U IOTyYECHHE.

XUMUUECKUI SKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3iiaMy METAJUIOB U CIUIABOB, MX (PU3NUECKUMH CBOMCTBAMU; U3yUCHUE PE3yIbTaTOB KOPPO3UH METAILIOB
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(BO3MOXHO HCIIONIb30BAHKUE BUJICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMO/ICHCTBUS OKCHU/IA KaJIbIMS M HATPUSC BOJON (BO3MOKHO MCIOJIb30BAHUE
BU/ICOMATEPHAJIOB); HCCIICIOBAHHUE CBOICTB XKECTKOMN BOJIBI; TIPOLECCa TOPEHHUS JKele3a B KUCIIO- poJie (BO3MOKHO MCIIOJIB30BaHHE BUACOMATEPHAIIOB);
MIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEAKIINN HAa NOHBI (MAarHHsl, KaJIbIHs, aTFOMUHNUS, IMHKA, xxene3a(ll) u sxeneza(Ill), mequ(1l)); Habmoaenue u
OTIMCaHME MPOIIECCOB OKPAITNBAHMS TUIAMEHN HOHAMU Ha-TPUs, KaJIHsI  KAJIBIHS (BO3MOKHO HCIIOJIb30BAaHNE BUICOMATEPHAJIOB); HCCIIEA0BaHNE aM(OTEPHBIX
CBOICTB I'MIPOKCHUIA AIFOMUHUS U THIPOKCU/IA LIMHKA; peIlICHUE IKCIIEPUMEHTANIBHBIX 3a/1au 110 TeMe «BakHel1e MeTauibl U UX COEAMHEHUSD .

XuMHS H OKpYKaKOIas cpeja

HoBble MaTepuraibl 1 TEXHOJIOTHH. BelecTsa 1 Matepuaisl B IOBCEHEBHON KU3HH 4EJI0BEKa. XUMUS U 3J0pOBbe. be3omacHoe HConb30BaHNUE BELIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast mo- MOIIb pU XUMUYECKHUX 0%KOrax M oTpaBieHUsX. OCHOBBI 9KOJIOTH- YECKON IPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpY:Karolelcpe bl (MpeaenbHas gonyctuMas KonenTpanus emects — [1/1K). Posib xuMuu B perieHnu 3K0JI0THuecKrux Ipooiem.

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

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

Me:xnpeameTHble CBSA3H

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

OOmue ectecTBEHHO-HAYUHbIE MOHITHUS: HAYYHbIH (akT, TMIOTE3a, 3aKOH, TEOPHUs, aHaJIN3, CUHTE3, Kilaccu(uKalus, IepuoInIHOCTh, HAOIIOIEHNE,
SKCIEPUMEHT, MOJCIIMPOBAHKE, U3MEPEHNUE,MO/IElTb, SBIECHNUE, TAPHUKOBBIN 3P(EKT, TeXHOIOrHsl, MaTepuaibl. @uU3nKa: MaTepusi, aToM, 3JIEKTPOH, MPOTOH,
HEUTpPOH, UOH, U30TOIl, PaJMOAKTUBHOCTh, MOJIEKYJIa, AEKTPHUUECKUM 3aps]], MPOBOAHUKH, MOTYIPOBOIHUKH, JUDICKTPUKH, (OTOAIEMEHT, UHIUKATOD,
BEIL[ECTBO, TeJ0, 00bEM, arperaTHOe COCTOSIHUE BELIEeCTBa, ra3, pacTBOpP, PACTBOPHUMOCTb, KPUCTAIIMYECKas PEeIIETKa, CIUIaBbl, (pU3NUECKUe BENUYUHBI, €AUHHIIBI
U3MEpEeHHs, KOCMUYECKOe MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ColHIIE.

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

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

KanengapHo-TeMaTHyeckoe MJIaHMPOBAHUE MO XUMHUM 8 Ki1ace
2 yaca, 68 yacoB

No | Pazgen. Tema ypoka Kon-Bo | lara | Hcnonav3oeanue
4acoB IIPOBE | 0OOpyoosanus
aenus | «Touka pocma

Tema 1. Xumus — BajkHAfA  00J1aCTh
€CTECTBO3HAHHMSA M MNPAKTHYECKOH [esiTeJIbHOCTH
yesioBeka (5 4)

1 [Ipenmer xumun Posib XumMun B )KU3HU YEIIOBEKA. XUMUS B 1
cucTteMe HayK. MeTo bl O3HAHUS B XUMHH.
2 3HAKOMCTBO C MpaBHJIaMU 0€30MaCHOCTUHU MIPUEMAMU 1 ITudposast
paboThl B xumMuueckoit maboparopuu. IIpaktuueckas padbora: P S —
Ne 1. IpaBuna paboTsl B 1a00paTopuu UIPUEMBI OOpAILIEHHS C Po 6H11)<na6p

71a00paTOpHBIM 000PYI0BaHHEM

[{udpoBoii naTunk




TEeMIIEpaTyphl
CnuproBka Cseua.
3 Tena u BemecTa 1
4 Ou3HYECKUE CBOKMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE 1
BEIIIECTB .

5 Yucreie BenecTBa U cMecH. CriocoObl pa3zieneHus CMecei. 1 Hudposas
IIpakTuueckas padoraNe 2. Paznenenue cmeceit (Ha naGoparopus
MPUMEPEOYNCTKH TIOBAPEHHOM COJTH) PoGuxiab
Tema 2. BemecTBa
U XUMHUYECKHe peaKkiuu

(154)+1 4

6 ATOMBI 1 MOJIEKYJIBI. XMMHUYECKHE IEMEHTBI 1

7 3HaKH (CUMBOJIbI) XUMUYECKHX 3JIEMEHTOB 1

8 [IpocThie M CIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE 1

VUCHHE.
9 Xumuaeckas popmyina. BaeHTHOCTh aTOMOB XUMHYECKUX 1
AIIEMEHTOB

10- | 3akoH mocrosHCTBA cocTaBa BemecTs. OTHOCUTENbHAS 2

11 | aromnuast macca. OTHOCHTENIbHAS MOJIEKYJISIpHAs Macca .

12 | MaccoBas qosisi XUMHYECKOI0 3JIEMEHTA B COEAUHEHNNT 1

13 | dusnyeckye U XUMUYECKHUE ABJICHUS 1

14 Xumnueckas peakuus. [Ipuznaku 1

1 YCIIOBUS TIPOTEKAHUS XUMHUYECKUX PEAKIIUH

15 | Xumuueckue ypaBHEeHHs 1

16 | Tumbl XUMHYECKUX pEeaKLUid. Peakius coeTuHeHuUs 1

17 | Peakius pa3noxeHus 1

18 | Peakuusa 3amerieHus 1

19 Peakuusg ooMena 1

20 | 3akon coXpaHeHus Macchl BemecTs. M. B. JlomonocoB — 1 BECHI

YUYEHBIN- SHIUKIIOTIETUCT. TEeXHOXHUMHUECKHE
WM DJIEKTPOHHBIE,
cBeua; Koja0a
m1ockojoHHas 250
MIJT; JTO’KKa JIJIs
COKUTaHUS

BEILIECTB
21 | KonrponbHas padora Ne | 1
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Tema 3. Bo3ayx. Kucjiopoa.
Oxcuapl

(54)

22

Bo3ayx — cmech ra3os. CoctaB Bo3myxa Kucnopog —
3JIEMEHT U IPOCTOE BelecTBO. O30H — aJUIOTPOIHAs
MOUGBUKAIHS KUCTIOPOJIa

23

Haxoxxnenue KuciopoaaB npupoe, Gusndeckue u
XMMHUUYECKHE CBOUCTBA (PEAKIIMU OKUCIEHHUS, TOPEHHE.
ITousarue 00 okcumax

24

CrnocoOsl TosTyueHus: KUCIIOpo/ia B 1a00paTOPHU U
TPOMBIIIIEHHOCTH. [[puMeHenne Kucmoposa.
INpakTuueckas padora
No 3. INony4enne n codupanue KUCIOPOaa, H3yUEHHE €T
CBOJMCTB.

25

TernoBo# 3¢ hexT XuMIIECKOH peakiuy, TOHITHE O
TEPMOXUMUYECKOM YPAaBHEHHUH, IK30- U SHIOTEPMUIECKUX
peaKImsixX

26

TomnmuBo (yroas u MeTaH). 3arpsS3HEHUEBO3IyXa, CIOCOOBI
€ro mpeAoTBpaIleHus1. Y CHIeHre TapHUKOBOTO 3 dekTa,
paspylieHre 030HOBOTO CIIOS .

Tema 4. Bogopoa. CocraB KucJI0T U coJieii (5 1)

27

BO,I[OpOI[ — OJICMCHT U MPOCTOC BEMICCTBO

28

Haxoxnenue B mpupoje, pu3ndeckre 1 XuMUIecKue
CBOICTBa (Ha MpUMepe B3aUMOJICHCTBHS C HEMETallIa-MU 1
OKCHJIAMU METAaJIJIOB

29

[Tpumenenue, criocoOb MOTY4YEHUS BOJOPOA.
[pakTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa, M3yUCHUE €T0 CBOWCTB

31

CocTaB KUCJIOT U COJIEH

Tema 5. KoiinyecTBeHHLIEC OTHOILICHUS B XUMUH
(44)

32

KonugectBo BelecTBa. MoJb. MOJ'[SIpHaSI Macca

33

3akoH ABorapo. MossipHblii 00bEM ra3os .

[EEN

35

PacuéThl mo XUMHYECKUM YPaBHCHUSAM.

Tema 6. Boga. PacTBopsl. Ilonsitue 06 ocnoBanusx (5

4)
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36

dusnueckre cBOHCTBA BOALI. AHAIN3 U CUHTE3 —
METO/Ibl U3yYEHUSI COCTABA BOIBL.

37 | XuMu4ecKkure CBOMCTBA BOABI (PEaKIMU C METalIaMH,
OKCHIaMHUMETAJUIOB U HEMETAJUIOB
38 | Cocras ocHoBanuii. [IoHsTHE 00 MHAMKATOpaX Hudposas
naboparopust
Po6uxiab
Hudposoii pH. mratus
C 3@KHUMOM; TISITh
XUMHYECKUX CTAKAHOB
(25 mu1); mpombIBajIKa
39 | Bona kax pactBopureis. PactBopsl. PactBopuMocTs BeliecTs B npubop st
Boje. [ IpakTuueckas padora: OLBITOB  C
Ne 5. IIpuroroBiieHre pacTBOPOB € ONPEAENEHHON MACCOBOM
JI0JIeil PaCTBOPEHHOTO BEIIECTBA. DJICKTPHHCCKIM
TOKOM; HCTOYHUK
HOCTOSTHHOTO TOKa:
poOUpKH — 2 MIT.
IPOHYMEPOBAHHBIE;
JTY4UHKA;
CIMPTOBKA;
MPOOKK — 2 T,
UHLET
40 | Pomp pacTBOpPOB B MPHPOJIE U B )KU3HH YenoBeka. Kpyrosopor
BOJIbI B IPUpPO/JIe. 3arps3HeHHEe NPUPOHbIX BoA. OXpaHa u
OYUCTKA IPUPOAHBIX BO/I.
Tema 7. OcHOBHBIE KJIacChl HEOPTaHUYECKUX
COeIHHEHU
(11u9)+ 1y
41 Knaccuduxaiys HeopraHM4ecKux coeJuHeHHUI.
42- | Oxcuppl: cocTas, knaccudukanus (OCHOBHbIE, KUCIOTHEIE,
43 | amdoTepHble,HeCOnIe00pasyolie), HOMEHKIaTypa
(MeXyHapoIHas U TPUBHAJIbHAS).
[Tony4yeHne u XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB.
44- | OcHoBaHMS: COCTaB, KIaccU(UKaIMs, HOMEHKIIATypa Hudposas




45 | (MexIyHapoaHas U TPUBUAJbHAS), GU3MUECCKUC U nabopaTopus
XUMHMYECKUE CBOMCTBA, CIIOCOOBI MOTy4EHUS Po6uxiabd
Hudposoii pH. mraTus
C 32KUMOM; TATh
XUMHUYECKUX CTAKaHOB
(25 mu1); npoMbIBasKa
46- | Kucnotsl: coctas, Kiaccu(uKaIys, HOMCHKIATYpa,
47 | dusmueckre U XUMHUUECKUE CBOMCTBA, CIIOCOOBI TTOJTyUSHHUSI.
Ps akTHBHOCTH METAILIOB
48- | Conu (cpemuue): HOMEHKIIATypa, CII0COObI
49 | moyy4eHusl, B3aMMOJICUCTBUECOJIEN C METaIIJIaMH,
KHCJIOTAMH, MIEJT0YaMH U COISIMHU
50 | Ienermyeckas CBSI3b MEX]y KlIaCCAMHHEOPTaHHMIECKUX
COEIMHEHU I
51 | IIpakTu4deckas padoTa: Ludposast
No 6. Pemenue sxcriepuMeHTaTbHBIX 33,129 TI0 TeMe maopaTopus
«OCHOBHBIE KJIaCChl HEOPTAHWYECKUX COETMHEHUI Po6rKIab
[Mudposoii pH. mraTtus
C 32)KHMOM; ITATh
XUMHUYECKHUX CTAKaHOB
(25 mu1); mpoMBbIBaJIKA.
52 | KonTponbHas padbora Ne 2
Tema 8. [lepuoauyeckuii 3aKOH U MePUOAUIECKA
cucrtemMa xuMudeckux 3jemMenToB JI. M. MeneneeBa.
Ctpoenue atoma (7 4)
53 | [lepBble NOMBITKY KIacCU(PUKAIIMN XUMUUECKUX DIIEMEHTOB.
[TonsiTie 0 Tpymmax cCXoAHBIX 3JIEMEHTOB (ILEI0YHBIE U
IEJIOYHO3EMEJIbHbIE METAJJIb, [AJIOTeHbI, HHEPTHBIE Ta3bl) .
54 | DnemMeHTbl, KOTOpbIe 00pa3yT aM(OTEPHBIE OKCUABI U
TUAPOKCUIBI
55 [Tepuoanyeckuii 3aKOH U NEPUOANYECKAS CUCTEMA
xuMmudeckux snemeHtoB /[I. . Menneneesa. Ilepuonpl,
TpYIIbI, NOArpyNIbl. @U3MYECKUN CMBICI MTOPSAAKOBOTO
HOMEpa 3JI€MEHTa, HOME- POB IIEPUO]Ia U TPYTIIIHI.
56 | Ctpoenne aromoB. CocTaB aTOMHBIX sjiep. I30Tombl
57 | DOnexrponsl. CTpoeHHE NEKTPOHHBIX 000JI0UYEK aTOMOB

nepBbix20 XUMHYECKUX AIIEMEHTOB TIEPUOMIECKON CUCTEMBI
JI.1.Menneneena




58 | XapakrepucTHKa XUMHIECKOTO AJIEMEHTA TI0 €ro moyokennio | 1
B niepuoandeckoi cucreme /1. M. Menneneesa
59 | 3HaueHHEe NepHOJUYECKOrO 3aKOHA 1
U TICPHOINUYECKON CUCTEMbI XUMUYECKHX JIEMEHTOB IS
pasBuTUA HayKu U pakTtuku. /. M. MenneneeB — y4€Hsli,
MeIAroT U TPAXKIaHUH.
Tema 9. XumMnueckasi CBfA3b.
OKHCAUTENBHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
(8w
60 | DIeKTPOOTPHUIIATETLHOCTH AaTOMOB XUMHUYECKHX JIEMEHTOB 1
61 | MoHHast XuMHuecKas CBsI3b 1 Hudposas
naboparopust
Po6ukabd
[udposoii qaTuamk
TEeMITePaTypPhI
TUTATHHOBBIN; TATIUK
TeMIIepaTypbl
TepMOTIAPHBINA
62 | KoBanmeHTHO-TIOJNIsIpHAS CBSI3b 1 [udposas
nabopaTopus
Pobuknab
[udposoii qaTank
TeMIIepaTypbl
IUTATUHOBBIN; TATUHUK
TEeMIIepaTypbl
TepMOTIAPHBIA
63 | KoBaneHTHO- HEMOIsIpHAs CBS3h 1
64- | CreneHb OKUCIICHUSA 2
65
66- | OxucnurenbHO-BOCcCTaHOBHUTENbHBIE peakiuu (OBP). 2
67 [Tporecchl okucneHUsu BoccTaHOBIEeHH. OKUCITUTENN U
BOCCTAHOBHTEIIH.
68 | KonrponbHas pabora Ne 3 1

KanenpapHo-temaTnyeckoe NJIAHUPOBAaHME 110 XMMHH 9 KJj1acc
2 yaca 68 yacoB

\ Ne \ Tema pasnena u ypoka | Konu | Jara \ Hcnonvsosanue




YECTB | IIPOBE | 000pyoosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriyoJieHue 3HaHNH OCHOBHBIX Pa3/ieJioB
Kypca 8 kjacca
(59)+1 g
Ilepuoauyecknit 3akoH. Ilepnoauueckas cucremMa XMMHYECKUX 1
anemenToB [I. Y. Menneneesa. CtpoeHue aToMOB
3aKOHOMEPHOCTHU B U3MEHEHHH CBOMCTB XMMUUYECKHUX 3JIEMEHTOB 1
HEPBbIX TPEX MEPUOJIOB, KAIHs, KaJIbLUSA U UX COCTUHEHUH B
COOTBETCTBUH C MOJ0KEHUEM HJIEMEHTOB B IEPUOANYECKON cUCTEME
Y CTPOCHUEM UX aTOMOB
Krnaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKHUX BELIECTB 1
(MexayHapoIHask U TPUBUAIIbHAS)
XUMHYECKUe CBOMCTBA BELIECTB, OTHOCAIINXCS K Pa3TMYHBIM 1
KJIaccaM HEOPraHMYEeCKUXCOEAWHEHHH, NX TeHeTHYEeCKas CBI3b
HEOPraHWYECKUX BEIECTB
CtpoeHne BelmecTBa: BUIbl XUMHUYECKOW CBA3H. THITbI 1 [udporas
KPUCTATTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA nabopaTtopust
KPUCTAUTHIECKON PEIIETKH . Po6uk1ab
[udposoit naTumk
TeMIepaTypbl
IIJIATUHOBBII
Konrponbshas padoraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH XMMHYECKUX
peakuuii
(4.4)
Krnaccuduxanms XuMu4ecKux peakiuii mo pa3anyHbIM 1
TPU3HAKaM.
[TonsiTre 0 ckopocTH XUMHUYeckoil peakuyu. [lonsTue o romoreHusix | 1 [udposas
Y TeTEPOTE€HHBIX PEAKIMSAX . nabopatopHust
Pobuknab
Hudporsoii naTunk
TEMIIEPaTypbl
TJIATUHOBBIN
[Tonsite 0 xumMu4eckoM paBHoBecHU. DaKTOPBI, BAMAIOIINE HA 1 Hudposas
CKOPOCTbXMMHYECKON PEAKLIMH U TIOJIOKEHUE XUMUIECKOTO nabopatopust




paBHOBECHS . Po6uxiabd
Hudporoii naTunk
TEeMIIepaTyphl
TJIATUHOBBIN
10 | MexaHu3M OKUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIA
(3TEKTPOHHBIN OallaHC OKUCITUTEIIHHO-BOCCTAHOBHUTEIb- HOU
peakIyu).
Tema 2. DjeKTpoJUTHYECKASI TUCCOUATMSA. XUMHYECKHE
peakuuu B pacTBOpax
(8w
11- | Teopust HNEKTPOTUTUIECCKON AUCCOIMAIIMU. DICKTPOIHUTHI U Hudposas
12 | meanekrponutsl. KaTHOHBI, aHHOHBI. MeXaHU3M JHUCCOIH-AIUH nabopaTtopust
BEIIECTB C Pa3INYHBIMU BHIAMH XUMUUYECKOU CBsi3H. CTeTeHb Po6uk1ab
aucconuanuy. CuiibHbIe U clladble 3IEeKTPOIUTHI [Mudposoii gatuuk
AJIEKTPOIIPOBOIHOCTH
13- | Peaxun nommoro oGMeHa, ycioBus uX npoTekanms. HoHHbIE Hugposas
14 | ypaBrenus peaxmuii. 11abopaTopHst
Pobuknab
[udposoii naTank
AJIEKTPOIIPOBOHOCTH
15- | XuMuyecKkue CBOMCTBA KUCIIOT, OCHOBAHHUH M COJIEH B CBETE
16 | npeacraBneHH# 00 AMEKTPOIUTHUSCKOMN JUCCOUALIUN
17 | IlonsTre 0 TUIPOIM3E COJIEH.
18 | [Ipaktuueckas pabota Ne 1 Permenue skcriepuMeHTaIbHBIX 3a/1a4 [udporas
o TeMe nabopaTtopust
Pobuknab
[udposoii gaTunk
AJIEKTPOIIPOBOIHOCTH
Tema 3. O0masi XapaKTepUCTUKA XMMUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. I'anorensi(4 1)
19 | OO6mias xapakrepucTuKa rajioreHoB . OCOOEHHOCTH CTPOEHHS AaTOMOB
ATUX JIEMEHTOB, XapaKTEPHbIE ATl HUX CTETICHU OKUCIICHUS.
CtpoeHue 1 Gpu3nUecKre CBOUCTBA MPOCTHIX BENIECTB — raJJOTCHOB
20 | Xumudeckue CBOICTBA HA IPHMeEPE XJI0pa (B3aUMOICHCTBHE C
MeTaJlIaMU, HeMEeTaJUTaMHu, 1ienodamu). Xinopooaopoa. ConsHas
KUCIIOTa, XUMUYECKHE CBOWCTBA, MOTyUeHUE, TPUMEHEHHE.
21 | ®dusnonoruvecKoe AeUCTBUE XJI0Pa M XJIOPOBOIOPOA HAa OPTaHI3M Hudposas
qeoBeka. BaxHeme XJIOpHIbl U UX HAX0XKJICHHE B IPUPOJIE . nabopaTtopust




PoOuknad

22

IIpakTuueckas pabora:
Ne 2. Tlonydenue CONSTHON KUCIOTHI, U3yUeHHUE €€ CBOMCTB

Hudposas
nabopaTopust
Po6ukiad

Tema 4. O011asi XapaKTePUCTUKA XUMHYECKHX 3JIeMEHTOB
VIA-rpynnbl. Cepa u eé coequnenus (5 u)

23

OO6mras xapakrepucTuka 31eMeHToB VIA-rpynmer. OcobeHHOCTH
CTPOCHUA aTOMOB 3THUX JJIEMCHTOB, XapPAKTCPHLIC JI1 HUX CTCIICHU
OKHUCJICHUS

24

Ctpoenuen Gpu3nvecKue CBOUCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBHI.

AnnoTpornHbie MOIU(UKALIUK KHCIIOPOAa U cepbl. XUMUUECKHE
CBOMCTBA CEPHI.

CepoBonioposi, cTpoenue, (hu3Myeckue U XUMUIECKHe CBOMCTBA.
OKcHpl cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB

25

CepHnas kucnora, puznueckue
¥ XHMHYECKUE CBOMCTBA (00IIME KaK MPEICTAaBUTEINS KiTacca KHCIOT
u crierdudeckue), MpuMeHEHUE

[udporas
nabopaTopus

Pobukinab
[udposoii qaTank
AJIEKTPOTIPOBOTHOCTH

26

XUMUYECKHE PeaKltH, JIeKAIIHe B OCHOBE MPOMBIIIJIEHHOTO
croco0anoaydyenus cepHor KucnoThl. Conu cepHOil KUCIIOTHI.

27

Haxoxnenue ceprl 1 €€ coeIMHEHNN

B IIpUpoJie. XMMHYECKOE 3arpsA3HEHUE OKPYIKAIOIICH CpeIbl
COCIMHEHUSAMHU Cepbl (KUCIOTHBIC J0KIH, 3arPsI3HCHUEBO3MyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS

Tema 5. O0masi XapaKTepUCTUKAa XUMHYECKHX 3JIeMEHTOB
VA-rpynnbl. A30T, ¢pochop u ux coequnenus (7 1)

28

OOmas xapakTepucTrka 31eMeHToB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB 3THX 3JIEMEHTOB, XapaKTE€PHBIE ISl HUX CTETIIEHU
OKHCJICHUS

29

A30T, pactipocTpaHeHue B IPUPOJie, PU3NUECKUE U XUMUYECKUE
cBoiicTBa. Kpyrosopor azora B npupoze

30

AMMUaK, €ero (YU3NYECKHue U XUMHUYECKHE CBOWCTBA, INOJIYUCHUC U
TMPUMCHCHHC. OJIM aMMOHHA, HX (1)H3HIIGCKHC U XUMHYCCKHEC
CBOUCTBA, IIPUMCHCHUC.

[pakTuueckas padota Ne 3. [lonyueHne ammuaka, u3y4eHHEEro
CBOMCTB.

31

A30THas KUCI0Ta, e€ pU3nUecKre 1 XUMUYECKHe CBOHCTRa (00ue
KaK MpPEJICTaBUTEINS KJ1acca KUCIOT U crieluIecKue).

Hudposas
sabopaTopust




Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE
MHHEpAIBHbIX YI00peHui

Po6uxiabd
Hudposoii natumk

AJIEKTPOIIPOBOTHOCTH
32 | XuMH4ecKoe 3arpsi3HEHNE OKPYKAIOIIEH Cpe/ibl COSANHEHUIMU
a30Ta (KUCIOTHBIE JIOXK/H, 3arPSI3HEHHE BO3yXa, IIOYBHI  BOJJOEMOB
33 | ®ochop, amnotponHbie Moaudukanurdocdopa, GuznUecKue u
XHUMHUYECKHE CBOMCTBA
34 | Okcun pocdopa(V) u pochopras kuciaota, Gusnueckue u
XMMHUYECKHECBOICTBA, oiy4yenue. Mcnons3zoBanue hocdaros B
Ka4yeCcTBE MUHEPAIBHBIX YI00pEHHUI. 3arpsI3HEHUETIPUPOTHBIX
B0JJ0EMOB (pochaTamu
Tema 6. O01Iasi XapaKTEePUCTHKA XHMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHI U HX COCIUHECHUS
(8u)+ 1
35 VYraepon
36- | Oxcunsl yriaepona, X (U3MUECKUe U XUMUYECKUE CBOMCTBA.
37
38 | YronbHasg KHCIOTA U €€ CONH, UX (PU3NUecKue U XUMUIECKHUE
CBOICTBA, MOJYUYEHHE U IPUMEHEHHE.
39 | [lepBoHavanabHBIC MOHATHS 00 OPTraHMUECKHUX BEIIECTBAX KaK O
COEIMHEHUAXYTIIEpo/ia: 0COOEHHOCTHU cocTaBa U cTpoeHust. [lonsarue
0 OMOJIOTMYEeCKU BaKHBIX BEIIECTBAX: XKUPAX, OETIKaX,
40 | KpemHuii, ero ¢usuueckue 1 XMMUYECKUE CBOWCTBA, MOJyYEHHE U
pUMEHEHHeE.
41 | [IpakTtuueckas padota Ne 4 [lonydeHue yrieKucIoro rasa. [udposas
KauecTBeHHas peakiiysa Ha KapOOHAT-HOH nabopaTtopust
Pobuknab
[udposoii qaTank
AJIEKTPOIIPOBOIHOCTHU
42 | IIpaktuueckas pabara Ne 5 Pemnienue skcriepuMeHTaIbHBIX 33124 [Hudposas
o teme «Hemerasmby. nabopaTtopust
Pobuknab
[{udposoii gaTuuk
AJIEKTPOIIPOBOTHOCTH
43 | KoHTponbHas pabora
Tema 7. O01ue cBoiicTBa MeTAJLJIOB
(49)
44

OGHIEUI XAPAKTCPUCTHUKA XUMHUICCKUXIJICMCHTOB — MCTAJIJIOB HA




OCHOBAHHMUHX IIOJIOKCHHUSA B HepHOI[H‘ICCKOfI CUCTEMCE
xuMudeckux 3aemeHToB J1 . M . MenneneeBa u CTpOEHUsI aTOMOB

45 | Ctpoenue MeTamioB. MeTajuinueckasi CBs3b M METAILTMYECKast
KpUCTAJIIIMYECKAs PEIETKA. DNEKTPOXUMHYECKUM PsAJl HAMIPsSKEHUN
METaJJIOB
46 | ®usnyeckue U XMMUYECKHUE CBOWCTBA METAJIIOB .
47 | O0mue crocoOsI OMy4eHUst MeTaIOB. [IoHATHE 0 KOppO3UH
METAJIIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOppo3uu. CIiiaBbl
(cTanb, 4YyryH, AIOpATIOMHUHUNA, OpOH3a), UX IPUMEHEHHUE B OBITY U
MPOMBINUIEHHOCTH
Tema 8. BaxkHelimme MeTaNJIbI M X COEIMHEHUS
(16 u)+ 2
48 | lllenounsie MeTaiuibl. [TomoskeHne B MEPHOIMIECKON CHCTEME
xuMudeckux 3nemeHtoB /1. . MenaeneeBa, CTpO€HHEaTOMOB.
Haxoxnenue B mpupoze .
49- | ®dusnueckre 1 XMMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPHUS U KaIus
50
51 OKCHIBI ¥ THAPOKCHIBI HATPUS U KaJTHS
52 [TpuMeHeHnEe METOYHBIX METAJIJIOB U UX COCAUHEHHH.
53 | lllenoyHo3eMenbpHBIE METAIUIBI MATHUNA U KaJIbIIUHN, CTPOCHHE
aroMoB. [lonoxeHue B nepuoANYECKOI cUCTEME XUMUYECKUX
anementoB /. . Menneneena.
Haxoxnenue B npupoe
54- | dusnyeckue U XUMUIECKHE CBOCTBA KaJIbIMUS U MAarHUs
55
56 | Baxwneimue coequHeHNs KaubIys (OKCH, THAPOKCHI, COJIN).
57 | KectkocTh BOIIBI M CTIOCOOBI €¢ ycTpaHeHus. [Ipaktuueckas paborta
Ne 6. Y)K€cTkocTh BOJIBI M METOIBI €€YCTPAHEHUS
58 | AnOMUHMHA.
59- | dusnyeckue nXuMHYECKUe cBoicTBA. AMOTEpHbIE CBOIICTBA
60 | okcuaa v THIPOKCUIA
61 | XKeneso. [udposas
nabopatopHust
Po6ukiabd
Hudporsoii naTunk
JABJICHUS
62 | ®u3nyeckue U XMMHYECKHUEe CBOICTBA JKeje3a




63 | Okermpy, ruapoxcumst 1 commn xemnesa(ll) 1
i)

n xenesa(l
64 | Ilpakrtuueckas pabora Ne 7. PemieHne sKkcriepiMeHTaIbHBIX 33724 0 | 1 Iudposast
TeMe «MeTtamib . naGoparopust
RELEON
Hudporoii natunk
JIABJICHUS
65 | KonTtponsHas pabota Ne3 1
Tema 9. BemecTBa 1 MaTepHuaJIbl B )KM3HH YeT0BeKa
(34)
66 Hogsle MaTepuansl ¥ TexHOJIOTMH. BelecTBa 1 Matepuasl B 1

MOBCETHEBHOMKM3HU YeJIOBEKa. XUMUSI U 3J10POBBE.
be3onacHoe ucnonb30BaHME BEMIECTBY XUMUYECKUX PEAKIHIA B
OBITY.

67 [IpuposHbIe UCTOUHUKHU YTIIEBOAOPOIOB(YroJib, IPUPOIHBIH ra3, 1
He(Th), MPOAYKTHI X NepepaboTKu, UX poib
B OBITY U IPOMBIIIJIEHHOCTH

68 OCHOBBI SKOJIOTHYECKOM TPAaMOTHOCTH. XUMHUYECKOE 3arps3HEHIe 1
OKpYIKato- e cpebl (TIpeIeTbHO IOy CTUMAst KOHIICHTPAIIUSI
Bemects — [1JIK).

PoJib XMMHU B peIICHUH SKOJIOTHIECKUXITPOOIIeM

JlabopaTopHbIe padoThbI
8 kJ1acc
Ilpakmuueckas paboma Ne 1. «H3yuenue cmpoenusn niamenu»
Teopernyeckas yactb: ['opeHHEe — CIIOKHBINA MPOLECC, COMPOBOXKAAIOUINICA BBICICHUEM 3HEPrHM, Kak MPaBuJIO, B
BU/JIE TeIUIa M cBeTa. Pa3nuyaroT roMoreHHoe ropeHue (Hanpumep, pu paboTe ra30Boi TOpeKu), U reTeporeHHOe ropeHue (HarpuMep, ropeHue
CIHMPTa U CyXOI'0o roprovero). B paccMoTpeHHbIX IpuMepax IiaMs UMEeT CXOIHOE CTpoeHue. B HEM MOXKHO BBIJECTUTH TPU YaCTH.
BHyTpeHHHiT KOHyc TEMHOTO IBeTa (B Cllyyae ra30BOM IOpelKHM CHHEro LiBeTa) ¢ HHU3Kod TemmepaTypoit ~ 300—500 °C. 3nech
IIPOUCXOJUT UCTIAPEHHUE U PA3JI0KEHNE FOPIOYETO BEILIECTBA.
CpenHuii BOCCTaHOBHUTEBHBII KOHYC COCTOMT M3 CMECH BO3/yXa M TOpSINEro rasa. 37ech IMOJ BIMSHUEM OoJiee BBICOKOH TeMmepaTypbl
(1500—1800 °C) nmpoayKThl MCIIApEHUs M Pa3JI0KEHUs] TOPIOYMX BELIECTB aKTUBHO PearupyroT ¢ KuciaopoaoM. Ecnu yacTh yriepona octaércs
cBOOOJIHOM, TO €ro Meibyaiime YacTUIbl pacKalSIoTCs U MPHUAAIOT MJIAMEHHU SIpKOe CBEYEeHHUe. JTa 4acTh IIaMeHu Oorata yrapHeiM razom CO
— CHWJIBHBIM BOCCTaHOBHUTENIEM, MO3TOMY €€ Ha3bIBAIOT BOCCTAHOBUTEIbHOH. Touka Hambojee BBICOKOW TeMIlepaTypbl HAaXOAMTCS Ha OCTpHE
BOCCTaHOBHUTEIBHOIO KOHYCA.
BHemHuit OKUCIMTENBHBIM KOHYC 00pa3zyeT HEBHUAMMYIO 000JO0YKY, OKPYKAIOUIYI0 IIaMs. 3/eCh MOJA BIMSHUEM 3HAUYUTENBHOTO MPUTOKA
KHCJIOpOJa BO3JyXa IMPOUCXOAMUT IOJHOE OKHCIeHHe roprouero BemectBa g0 CO2 u H20 (mpu ropeHuM cyxoro roprod4ero Ha OCHOBE

ypoTponuHa Ttaxke oOpasyercs N2). Ilpu 3Tom ocraércss M30BITOK KHCIOpPOAa, KOTOPBIM NMPH BBICOKOH TemmepaType o0ianaeT BBICOKON




TOUKA \!Pocm

OKHCIIUTEIBbHOM aKTUBHOCTBIO, [I09TOMY BHEIIHSAA YacTh IIJIJAMEHU Ha3bIBACTCS OKUCIUTENBHONW. Cnosb3ys nmoaayB BO3/1yXa, MOXKHO YBEIMYUTH
TEeMIIepaTypy ILUIAMEHHU.

IIpakTrueckas yacth: Llenb onbIiTa: U3y4uTh CTPOCHUE IIJIAMEHH, ONPEIACIIMTh TEMIIEPATYPY B Pa3HBIX €ro 30HaX IIPHU UCIOJIb30BAHUM PA3JIMYHBIX
HMCTOYHUKOB TeILIa .

Ilepeuens oamuuxos yughposoii rabopamopuu: JaTIUK TEMIEPaTyphl TEPMOTAPHBIH.

Hononnumenvroe 060pyoosanue’ MTATUB C 3AKUMOM; JIepKaTeib Ui MPOOUPOK; CIIMPTOBKA .

Mamepuanvt u peakmugol: CIUPT STUIIOBBIN; CyX0€ rOprovee; cBeya.

Texuuxa bezonacrHocmu:

1. PabGota cBsi3aHa C OTKPBITHIM IJIAMEHEM — OEpPErUTECh 0KOTa.

2 . Tepmonapa mociie U3BJICYCHUS U3 TUNITAMEHU OCTHIBAET HE cpa3zy — Oeperurech oxkora. 3.B cnupToBKe CONEPKUTCS TOPrOYast *KUIAKOCTb.

Hncmpykyus K 6binoaHeHuro"

1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TepMOMapy) K perucTpaTopy JaHHBIX (KOMIBIOTEPY). 3aKpeNuTe JaTYUK B IITATHBE

TaK, YTOOBI €ro KOHYMK Kacaycsi (GUTUIISI CIIUPTOBKH .

2 . 3axxrute cnupToBKY. Korja nokasanus crabuiImM3upyroTCs, 3alUIINTE 3HaUeHUEe TeMIIepaTyphl Ha cxeMe IuiaMenu (puc. 1).

3.IlepememnaiiTe qaTYMK TEMIIEPATYPHI B CICAYIONIYIO TOUKY TUIAMEHH B COOTBETCTBHH CO cXeMou. JIJis aToro ocnadisiite MypTy u

nepemMernianTe e€ (BMecTe ¢ JanKkoi U JaTYUKOM) B HYy»KHoe MecTo. Koraa noka3zanusi cTaOMiIn3upyroTcsl, CHOBAa 3aHOCUTE 3HAUEHUE

TEMIIEPAaTyphl B COOTBETCTBYIOLIEH TOYKE Ha CXEMY .

4 . Tak n3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IIJJAMEHHU, OTMEUEHHBIX HA CXEME . Puc. 1. Touku usmepeHust TeMneparypsl IIaMeHH
5 . [loBTOpUTE NEHCTBUS CO CBEUOM M CYyXHUM TOPIOYUM.

6.00parute BauManue! [Ipu M3ydeHUH CTPOEHHS ITAMEHH CYXOTO TOPIOYEro Kemoib3yercst 1/4 yactes tabiaerku. Kycodek roproyero moMemniaror
Ha KePaMHUYECKYIO TUIUTKY.
7 . BHecuTe B miiaMs COUPTOBKH Ha MOJIMUHYTHI TPOOUPKY. M3BNeknuTe mpoOUpKy U3 INIAMEHU U PaCCMOTPUTE €€ MOBEPXHOCTb.
8 . [loBTopuTe ombIT co cBevoit. Kakoro mpera oOpazosaics HaéT? Uto 3T0 3a BemecTBo?
Pesynbrarel nzmepenuii/HabmoaeHui

VcTounuk Temmeparypa okosio ¢putwiis [Temmeparypa B cpeHei Temmeparypa B BepxHeir [UTo 00pa3oBaioch Ha
Ne  remoThl (KycouKa TOprYero) YaCTH TUIAMEHH YaCTH IUIAMCHHU MOBEPXHOCTHU MPOOUPKHU
1 CrnupToBKa
2 Caeua
3 Cyxoe roprouee

Buisoowi:

B BBIBO/IaX yKa3aTh, KaKOW UCTOYHUK TETUIOTHI MPEANOYTHTENHHO UCIOIB30BaTh B XUMUYECKOH Ta00PaTOpUH U TIOYEMY .
KoumponvHnuvie 6onpocwi:

1 . Kakoil ucTOYHUK TIIaMeHH ObLIT KCToIb30BaH? 2 . Kakast yacTh miiaMeHu camast ropsidasi?

3 . Jlo xakoit MakCUMalIbHOHM TeMIiepaTyphl yaaérces mporpets tepmonapy? 4 . Uto ropsiuee — EeHTp TUIaMEHU WK Kpasi?

5 . [louemy cnupTOBKA TOPUT MOYTH OECIIBETHHIM INIAMEHEM, a CBEYA — CBETSIIUM? MOXHO JIM MCIOJIb30BaTh CBEYH B Taboparopuu
BMECTO CITUPTOBOK?

6 . Kakue mpoyKThl TOpeHHs OJMHAKOBHI Y CIIUPTOBKU U cBeun? 7 . 3amanue s moarotoBku k A, BITP



[Tpu HarpeBaHuu TBEPABIX BEIIECTB B IPOOUPKE HEOOXOMMO: 1.B34Th NPOOUPKY B PYKH U HArpeBaTh Ty YaCTh, I/I€ JIGKHT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B IITATUBE U HArPEBATH TY YaCTh, /1€ JIGKUT BEILIECTBO;

3.B35Tb POOUPKY B PYKH, IPOTPETh BCIO MPOOHUPKY, a 3aTE€M TY YaCTh, /1€ JIGKHUT BEIIECTBO;

4.3aKpenuTh MPOOHUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YacCTh, I/I€ JISKHUT BEIIECTBO .

(ITpaBunpHbIN OTBET: 4 .)

8.3amanue it pa3BUTHs QYHKIMOHAIBHON IPaMOTHOCTH

B xnure Maiikna @apanes «lictopus cBedrn» aBTOP ONKUCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HA CBOUX JICKLUAX. B ‘

IJIaMsi CBE€YM OH MOMeIlla]l U30THYTYIO CTEKIIIHHYIO TpYOKy. O/IMH KOHel TPYOKH OIycCKajcsl HeJaJlIeKo OT (PUTHIIS, BTOPOH ‘:

BBIBOJIMJICS. HA HECKOJIBKO CAHTUMETPOB OT IUIaMeHU. Yepe3 HEKOTopoe BpeMsl K KOHILY TPYOKH MOJHOCHIIN TOPSILYIO JIYUHHY.

[TosiBnsnOCH MI1aMs, KOTOPOE CYHIECTBOBAJIO OTAEIBHO OT IJIaMeHU cBeud. Kak MO)KHO OOBSICHUTD 3TO sABJIeHUE?

OtBer: B 3T0i1 yacTu nuameHu NpoUCXOIUT ucriapenue napaduna. [lapsl napaduna Ha Bo3ayxe, PH MOIKUTAHUU, 3aTOPAIOTCS. ~
Puc. 2. OnbIT ¢ TuTaMeHeM CBeuH



JleMoHCTpannOHHBIH 3KkciepuMenT Ne 1. «Boldenenue u noznioujenue menna — RPUZHAK XUMUYECKOU PeaKyuu TOMKA !'POCTA

Teopernyeckas dactb. Paborta mpoBomuTcs mpu u3ydeHHU TeMbl «lIpH3HaKuM XUMHUYECKUX peakuuil». Boiaenenue u

MOTJIOLEHUE TEIIOThI, U3MEHEHNE OKPACKU PaCTBOPOB MJIM BEILECTB, BBIJICICHUE I'a3a SIBJISIOTCS OCHOBHBIMU ITPU3HAKAMHM XUMHUYECKUX
peaknmii. Takke IMeeT CMBICIT TIOBTOPUTH PA0OTy MPU BBEACHUH TOHATHS «TEIUIOBON dPPEKT peaKkimum .

[IpakTnueckas yactb. Llenb paOGOThI: MPOJEMOHCTPUPOBATH BBIACIECHNUE U IOTJIOLIEHUE TEIJIa NP XUMHUYECKUX peakuusx. Cs3arb
[IOKa3aHUs JaTYMKa TEMIIEPATYPhl C OCA3ATEIbHBIMU OLIYIIEHUSIMH.

Ilepeuens damuukoe yugposou 1abopamopuu. TATIMK TEMIIEPATYPHI TIATHHOBBIN.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), mpoMbIBalIKa ¢ AUCTUIUIMPOBAHHOM BOJIOW, CTaKaH JJIs CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanwt u peakmugul: alFOMUHUEBAs IPOBOJIOKA WM rpanyibl, 20%-Hblil pacTBop ruapokcuaa HaTpus NaOH, 10%-Hsl1ii pacTBOp yKCycHOMI
kuciotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texuuxa 6e3onacnocmu: 1 .PaboraTh B oOuKax. 2.Tpebyerca cobmiofeHne Mep 0e30MacHOCTH Mpu padoTe ¢ THAPOKCUAOM HATpuUs

1 HarpeBaTeJIbHBIMU PUOOpaMH.

Hncmpykyusa xk evinoanenuro: 1.B xummdeckuit crakad Hanenrte pactsop menoun NaOH. M3mepere ero temmnepatypy. [lomectrure rpanyinsl uim
MIPOBOJIOKY aJIIOMUHUS TakK, YTOOBI HaJ HUMHU ocTaBajcs ciod xkuakoctu. Korma nHaunércs peakuusi, oOparuTre BHMMAaHHE IIKOJBHHUKOB Ha
BBIJICTICHUE Ta3a U yBEIMUYEHHE Temreparypsl. JKemaTenpHo (ecinu peakius MAET HE CIMIIKOM OYpHO) NMPOWTH MO KJIACCy U JaTh IIKOJIbHUKAM
IOTpOraTh CTakaH, 4TOObl YOEAWUTBCS, YTO €ro COAEpKMMOE paszorpenocb. OTMETbTE MaKCHUMAJIbHYIO TemIepaTypy pactBopa. IlomydeHHBbIi
pe3ybTaT 3aHECUTE B TAOJNIUILY .

2.ITpomoiiTe naTuMk TeMIepaTypbl Bojoi. B ctakan HaneiTe ykeycHyro kucioty Ha B 1/3 o Beicote. M3mepbTe e€ Temmeparypy.

HeGonpmmMu mopuusiMU HachblIbT€ TMAPOKAPOOHAT HATPHs, MOMEIIMBAas AATYMKOM TemmepaTypbl. OOpaTHTe BHMMaHHUE ILIKOJBHHUKOB Ha
BbIJICJICHUE ra3a - NpU3HaK Xumuuecko peakuuu. Ilocmorpure, kak n3MeHsiercsa Temreparypa. OTMETbTe MUHUMAIbHYIO TEMIIEpaTypy
pacTBopa.

[Tony4yeHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Tabmuily.  Pe3ynbTaThl m3MepeHuii /HaOmoaeHUN

Pearupyromue Berectsa HauanbHas Temnepatypa MakcumainbHas/MUHUMAaJbHas Beienenue win nornoueHue
pacTBopa TeMIepaTypa pacTBopa TEIJIOTHI

PactBOp 1m1e51041 ¥ antOMUHUN
PacTBOp yKCYCHOM KMCIOTBI U COJIa
Bu1600v1: YKa3zaTh IpU3HAKK XMMHUYECKUX PEaKIUH.

Koumponvnvie gonpocwi:

1 .IlpuBeaure npuMepsl peakuii, MPOTEKAIOIIUX C BHIACICHUEM TEIUIOTHI.

2 J1ns mosrydeHus: HeraméHo n3BecTH Mel MPOKAIMBAIOT P BHICOKOH TemnepaType. K kakoMy TUITY MOKHO OTHECTH 3TY

peakuuto? 3.3ananue 1 noarotoBku k ['A, BIIP: Tonbko XuMu4ecKue sIBICHHS IEPEUUCIIEHBI B TPYIIIIE:

1.'opeHue cBeun, BbIMaieHUE JOXK/IEBBIX Kamenb, KulieHue Boabl  2.CkucaHue si6J0YHOTro COKa, CKMCaHUE MOJIOKA, PACTBOPEHUE Mea B
ykcyce 3.TasgHue cHera, Iu1aBJIeHUE CBUHIIA, IPOTYXaHUE KYPHHOTIO sl 4.00pazoBaHne TyMaHa, TOpeHrne OEHrainbCcKOM CBEeYH,
TOPEHHUE NPUPOIHOTO ra3a




TOUKA \!pocm

JleMOHCTpalMOHHBIIi 3KciepuMeHT Ne 2. «Paznoscenue 600bl INeKMPULeCKUM MOKOM»
Teopernueckas yactb. Ilepen Hauanom paboThl cieayeT 0OCYIUTh CO MIKOJHLHHUKAMH BOTIPOC: MPOCTBIM HJIM CJIOXKHBIM BEIIECTBOM SIBIISICTCS
BoJa. [locnie BIIBUKEHUS yUalIUMUCS PA3IMYHBIX TUIIOTE3 YUYUTENb IPOCUT IPEUIOKUTH BAPUAHTHI UX IKCIIEPUMEHTAIbHONU IPOBEPKU.

OObIYHO JAaHHBI OMNBIT PEKOMEHIYIOT MpPOBOJUTH B mpubope l'odmana, ycTpoWCTBO KOTOPOrO SIBISETCS JOCTATOYHO CIIOKHBIM TSt
BOCBMHKIIACCHUKOB. YI00OHEE €ro MpOBOIUTH B MPUOOPE VIS OTBITOB C DJIEKTPUUECKUM TOKOM, UCIIONB3Ys B KadecTBe deKkTponuTa 10%-Hbrii
pacTBOp THJAPOKCHJIA HATpUs U CTajlbHblE (JIydyllle HHUKEJIEBbIE) 3JEKTpoJbl. Bo m30exaHue BCIIEHMBaHHS pacTBOpa NpU JEMOHCTpALUU K
ANIEKTPOJIUTY CIEIYET T00aBUTh STUIIOBBIN crUPT (Ha 4 00BEMa pacTBopa AnnekTposmTta 1 006éM 95%-HOoTro pacTBOpa ciupTa) .

IlpakTueckas yacTb. llenp pa®oTsl: chopMHupoBaTh NpEACTABICHUS Yy ydyalMxcsi o0 aHalIM3€ CIOKHBIX BELIECTB M M3MEHEHHHM MOJIEKYI
CJIOXHBIX BEILIECTB B XOJ€ XUMHUYECKUX PEaKLIUH.

Jonoanumenvnoe o06opyodosanue: TpuOOp s ONBITOB C D3JIEKTPUYECKUM TOKOM; HCTOYHUK IOCTOSHHOTO TOKa: MPOOMpPKM - 2 WIT.,
MIPOHYMEPOBAHHbBIE; TYYMHKA; CTUPTOBKA; TPOOKU — 2 IIT, MUHLET .

Mamepuanet u peakmusbi. ciupT STHITOBBIN, 10%-HBIN pacTBOP MIETOYH.

Texnuxa 6e3onacnocmu: PabotaTth B oukax. TpeOyroTcs cnenuaibHble Mepbl 0€30MMaCHOCTH MPH paboTe ¢ THAPOKCHIOM HATPHS .

Hnuempyxkyus k 6vinonnenuro: 1.3amoIHUTE AIIEKTPOJIMTUYECKYIO BaHHY U JEMOHCTPAIMOHHBIE MPOOUPKH PACTBOPOM 3JIEKTPOJIMTA 3apaHee, /10
ypoka. 2.IlponeMoHcTpupyiiTe mprbop ydammumcs, OObICHUTE €0 YCTPOHUCTBO M BKIIFOUUTE IMOCTOSTHHBIN 3JIEKTPUUECKUM TOK.

3.Habmnronaercs BbliesieHUe ra30B Ha JeKTpoaax npubdopa. OOpatuTe BHUMaHUE yYalMXCsl Ha TO, YTO OJMH U3 ra30B BBIJEIACTCS HHTCHCUBHEH
U 3aHUMAET B JIBa pa3a 00IbLINI 00BEM 110 CPABHEHUIO CO BTOPBIM a30M.

4.06cyaure HaO0laeMble NMPU3HAKM XUMHUYECKOM peakluu, clAelaiTe MPeaoJIOKEHHsI O TOM, B KaKHMX INPOOHMpKaxX HAXOIATCS KHUCIOPOI U
BOJOPOJ. DIEKTPOJIN3 IPEKPATUTE, KOTJa B IpoOupKax HabepETcst 0kosio 6 MJI BOJOpOJa U 3 MJI KUCIOPOAA .

5.00paTure BHUMaHME Ha pasziauyuHble 00BEMBI COOpaHHBIX Ira3oB. I[IpoOupkH MIOTHO 3akpoiiTe MpoOKaMu MOJ CIOEM 31eKTposinTa. Tieromei
JYYMHOH ONIpeAenauTe HaJlMuue KUCIOpoa B MPOOHUpKE, TopsAlled JIydMHON MOJO0XKIUTe BOAOPOA. [Ipeioxure ydanumces 3aHECTH Pe3ybTaThl
HaOIIOACHUI B TaOJIHITY. Pe3ynbrarhl HAOIIOICHUIM

Homep npobupku O0bEM raza Ha3Banue raza

1
2

Bv1600b1: OTpa3nuTh, 4YTO MPOUCXOIUT C MOJICKYJIAMH CIIOKHBIX BEIIECTB B X0/1€ XUMUYECKOW PEaKIUH.

Konmponwvhvie 6onpocei: 1. M0XHO 11 TI0 BHEITHEMY BHY OTJIUYUTH T'a3 BOJOPOJ OT ra3a kucnopoaa? 2 .Kakue yacTUIbl COXpaHSIIOTCS B XO/€
MIPOTEKaHMsI PEaKLIMU Pa3IokKEeHHs BOJIbL, a Kakue paspymatorcs? 3 .Kak 1oka3aTh, 4TO B COCTaBe caxapa COAEpKaTcsl aToMbl yriepojaa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu coOupanuu razoB HCIoIb3yIOT IPUOOPHI, MpeIcTaBIeHHbIE Ha pucyHKe. C MOMOIIbIO, KAKHX U3
yKa3aHHBIX IPUOOPOB MOXKHO coOMpaTh BOA0poa? OOOCHYHTE CBOI OTBET, HCXO/s1 U3 CBOIMCTB JJAHHOTO rasa.

Puc. 7. IIpuOops! s cobupanus ra3oB
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JeMoHcTpanMOHHBIH IKcepuMeHT Ne 3. «3aKOH COXpaHEeHHsI MACChI BEIIECTB»

Teoperndeckas yactb. [Ipy u3ydeHU TaHHOW TEMBI IIEJIECO00PA3HO CO3/IaTh MPOOIEMHYIO CHTYAIUIO, JIJIS pa3perieHHsI

KOTOPOH yJaluecs: BbIABUTAIOT TUIIOTE3bI, TPEOYIOMINE dKCIIEPUMEHTANIbHOM TpoBepkH. [Ipu 06cyx1eHuN MpeI0KEHHBIX BApUaHTOB IPOBEPKU
BBIJIBUHYTBIX TMIIOTE3 BOCBMHUKIACCHUKH MPEUIaratoT pa3jiMyHble BapHaHThl KOHCTPYKIIMHU MPUOOPOB, T.€. MPOSABISIOT TBOPUECKYIO aKTHBHOCTD,

B X0JI¢ KOTOPOU IPOUCXOAHT ITEPEOCMBICIICHUE TIPHOOPETACMBIX 3HAHUIA.

Ha ypoxke yuamumecs y3narot o padotax M. B. JlomonocoBa u A. JlaBya3be, MOCBAIIEHHBIX OTKPHITUIO 3aKOHA COXPAHEHHUS MAacChl BEIIECTB,
(GhopMYyTUPYIOT 3aKOH, MPUXOIAT K BBIBOAY, YTO Macca BEIIECTB B XOJE PEaKIMU JO0DKHA OCTaBaThCs MOCTOSIHHOM. J[oOMBIIMCH MOHUMAaHWMS
JTAHHOTO TE3MCa, YIUTETh IEMOHCTPUPYET SKCIICPUMEHT .

[IpakTtrueckas yacTh. [{enp paboThl: SKCIEPUMEHTAIILHO JOKA3aTh 3aKOH COXPAHEHHS MacChl BEIIECTB .

Jlononnumenvroe 060pyodosaHue. BEChl TEXHOXUMUYESCKHE WIIH DJIEKTPOHHBIE; CBEYA; K0JI0a MI0CcKomoHHas 250 MIT; JTOXKKa JJIs1 COKUTAHUS BEIIECTB.
Mamepuanvt u peakmugbwl. CBevA.

Texnuka 6e3onacHocmu: BBITIOJHITH TPEOOBAHUS NIPH pabOTE C OTKPHITHIM IJIAMEHEM.

Hncmpykyus k evinonnenuro. Ha phIYakHBIX WM AJIEKTPOHHBIX BECaX YPAaBHOBEIIMBACTCS CBEYA, a 3aT€M YYMTENb 3aKUraer e€. Y uaruecs
HaONIOAAIOT, YTO B TEYCHHE ~| MHH paBHOBECHE BECOB HApyIIAETCs, Yalllka C TOpSIIEeH CBEUON IMOJHMMACTCS BBEpX. YUaIIUMCS 3a0ar0TCs
Borpochl: «Kak M0OXHO 00BsICHUTH HaOmomaeMblid GakT? Kak 3ToT ¢akT coryiacyercs ¢ 3aKOHOM COXpaHEHHsS Macchl BemiecTB?» OOcyxacHue
JAHHBIX BOMPOCOB MPUBOIUT YUYAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CISAYET U3MEHUTh KOHCTPYKIIMIO TPHOOpa.
Yuutenp 3apaHee J0HKEH MOATOTOBUTh KOJIOY JOCTATOYHO OOJIBIIIOT0 00bEMa ¢ XOPOIIO MOJAOTHAHHOW MPOOKOH, B KOTOPYIO BCTaBJICHA JIOKEUKA.
B noxeuke 3akperuisiercst cBeua. Beck mpubop B cOope 3apaHee ypaBHOBemmBaeTcs Ha Becax (puc. 8) . Korma
ydaluecs MPUXOJAT K BBIBOAY, UYTO OIBIT CIEAyeT MPOBOAUTH B 3aKPBITOM IpUOOpe, YUUTeIh AOCTAET BECHI C
KOJIOOH, 3aKUTaeT CBeUy, 3aKPEIIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY M IUIOTHO 3aKpbIBAeT. Yuarluecs BUIAT, YTO
paBHOBECHE BECOB HE HAPYIIAETCS B X0JI€ BCErO AKCIIEPUMEHTA .

ﬂC::l@r__::)b

Puc. 8. I[IpuGop 1 1eMOHCTpalMy 3aKOHA COXPAaHEHHs MacChl BELIECTB

BbIBOabBI:

B BBIBO1aX HEOOXOIMMO OTPa3UTh TE3HC, YTO Macca BEIIECTB MPU MPOTEKAHUH XUMHUECKON PEaKIIH COXpaHsIeTCs .
Konmponvnsie sonpocut:

3ananus s pa3BUTHS GYHKIMOHAIBHON TPAMOTHOCTH

1.TIpu ropenuu ApoB ocTa€rcs 3071a. Macca 3071l MEHBIIIE MAacChl B3ATBIX ISl CKUTAHUS IpoB. Kak MOXKHO 0OBSICHUTH 3TOT (hakT?

2. Jlnst mpUrOoTOBIEHHSI MSICHOTO OYJIbOHA TMOBap B3sUT Kycok msica maccoir 1 kr . Ilocne Bapku kycok msica ctan Becuth 800 r . [louemy
Macca U3MeHMmIach?
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JdeMoHcTpanuoOHHBIN JKcniepuMeHT Ne 4. «OnpeaesieHre COCTABA BO3AYyXa)

Teopernueckas dacte. Ilepen mpoBeneHHUEM SKCIEPUMEHTA y4allUMCS HEO0OXOIUMO OOBSCHUTH YCTPOMCTBO

npubopa, 4YTo 03HAYAIOT JAeTeHHs. Takke He0OX0IMMO YOeIUThCS, YTO MpoOKa Mprudopa TepMETHIHO 3aKPHIBACT

cocyn. IIpakTrueckas yactb. Llenb paboThl: SKCIEPUMEHTAIBHO OTIPEACTUTh 00BEMHYIO TOJTI0 KUCIOPOIa B BO3IYXE .

Hononnumenvroe 060pyoosanue’ IpuodOp sl ONPEICICHUS COCTAaBa BO3yXa, ITATHB, CIUPTOBKA, CTEKIITHHAS MTAJI0YKA, JIydUHA, CTAKaH C BOJIOM.
Mamepuanvt u peaxmusbvt. KpacHbI Gochop.

Texnuka 6ezonachocmu’. C 0OCTOPOKHOCTBIO 00pamaTbes ¢ ropsmum Gochopom.

Hnuempykyus x gvlnonunenuio:.

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh BObI ToMecTUTe hapdopoByto yamky ¢ 1—1,5 r cyxoro kpacHoro
docdopa. 2.00parure BHUMaHHE HAa HEOOXOIMMOE YCIOBHE IKCIEPUMEHTA — BIIAXKHBIN (docdop ucmosb30BaTh Henb3sa! Docdopa AOHKHO
OBITH B3ATO OOJIBIIE, YeM TPEOYETCs JJIs CBSA3BIBAHUSI BCETO KHCIIOPO/Ia, HAXOSIIErOCs B COCY/IE.

3.0T1kpoiiTe mpoOKy mpubopa U MOMECTUTE KOJIOKOI B KPUCTAITU3ATOP ¢ BOJOW. [lorpy3uTe KOJIOKOI B BOJIy HACTOJIBKO, YTOOBI YPOBEHBb BOJIBI
COBIaJajJ C HWXHHUM JieJeHHeM Kojokoia. [Ipym aTom HMKHUN Kpail KOJIOKOJia HE JOJDKEH JTOXOIUTh J0 AHAa Kpucrtaminuzatopa . [ns atoro
KOJIOKOJT 3aKpPEIUTE B IMITATUBE WUJIM TIOMECTUTE HA JHO KPUCTAIIIU3ATOPA JIBE CTCKIISTHHBIC MAJIOYKH .

4.CunpHO paszorpeB KOHEIl CTEKJISTHHOM TMajouYKH, OMYCTUTE €€ B KOJIOKOJ U mojoxkrute ¢ocdop. Kak tompko ¢ocdop 3aropencs, ObICTpo
M3BJICKUTE TAJOYKy M 3aKPOUTE KOJOKOJ MpoOKoW. KoJoKos 3amomHsSeTcss TYCThIM O€NBbIM JBIMOM, COCTOSIIIMM M3 dacThuek (ochopHOro
aHruapuaa.

5.1Ipu ropenun docdopa 06bEM Bo3Ayxa BHYTPU KOJIOKOJIA BHayalle OT HarpeBaHUS HEMHOI'O YBEIMYMBAETCS, a YPOBEHb BOJbBI B KOJOKOJIE
noHmxkaetrcst . [lo Mepe pacxomoBaHusl KHCJIOpOJa TuTaMsl TIOCTENEHHO racHeT. benbrit docdopubiit aHruapua pactBopsercs B Bojae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJOKOJIE OCTENIEHHO YMEHbIIaeTcsi B 00bEMeE . YPOBEHb BOJIbI B KOJIOKOJIE MOBBIIIAETCS . B KpucTammn3aTop A0jeilTe BOIbI
B TaKOM 00BbeMe, YTOOBI BHYTPU M CHAPYXKH KOJIOKOJIa YPOBHH OBbLIM OJIMHAKOBHI M COBIAAAIN CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.

6 . OtkpoiiTe mMpuOOP W MPU MOMOIIU TOPSIIEH JTy4dUHBl YOEAUTECh B TOM, YTO OCTAaBIIMIICS B KOJIOKOJIE Ta3 HE MOJACPKUBACT

ropenus. Pe3ynbraThl HaOII0ICHUIA

Yucno neneHuid B mpudope, Ywuco neneHuid B mpuoope,
3aMOJTHEHHBIX BO3/TyXOM (110 3aMOJIHEHHBIX Ta3amu (Tocie Kakoii ra3 npopearuponain?
MPOBEACHUS PEAKIINN ) MPOBEACHUS PEAKIINH )

BroiBoanI:

B BbIBO/IaX yKa3aTh coJiepikaHue KUCIOpoa B Bo3ayxe (B %0).

KonTtponsnsie Bonpocsl: 1.Kakoii ra3z pacxonyercst npu cxuranuu gocdopa B Bozayxe? 2.Kakoit 06bEM kucinopoaa B Bozayxe? CKOJIBKO 3TO
cocraniseT B npoueHTax? 3.IloueMy ans mpoBeneHus 3KcrepuMeHTa 6epyT u30bITok pocdopa?

4.Kakoli ra3 ocrancst B KojokoJie nocie cropanus ¢pochopa? 5.3aganus st noarorosku k 'MA, BITP

VYkaxuTe, B KaKyro IpyIIy BXOAAT BELECTBA, 3arPA3HSIOIINE BO3IYX:

1.BOJIIHOM ap, YIJIEKUCIIBIN ra3; 2.CepHUCTBIN Ta3, OKCUABI a30Ta; 3.KUCIOPOA, a30T; 4.Te€nil, KUCIOPOL



TOUKA \\' POCTA

9 kjacc

JemoHcTpanuoHHblii 3kcniepuMeHT Ne 1. «TemoBoii 3¢ ekt pacTBOpeHNs BelecTB B BO/Ie»
Teopernyeckas dyacte. PacTBOpeHMe BemIeCTB NPEACTaBISAET €000 CIOXKHOE (DU3MKO-XUMHYECKOE SIBIIEHHE, 3aBHCAILIEe OT MPUPOJIBI
PacTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS, OT TEMIIEPATYPhl U KOHLEHTPALUU 00pa3yIoLIerocs pacTBopa.

[Ipn pacTBOpeHHM KPUCTAIUIMYECKHUX BELIECTB B BOJE NPOUCXOAAT TPU OCHOBHBIX Ipouecca. 1.Pa3pyiieHune KpUCTaJUIMUECKON pEIIETKU
pacTBOPSAEMOro BEIIECTBA — AHAOTEPMUUYECKUI TPOIIECC.

2.I'mppatauusi, T.e. B3aUMOJIEHCTBUE YaCTUL (MOHOB WMJIM MOJIEKYJI) PacTBOPSEMOrO BEIIECTBA C MOJIEKYJaMH BOJbl — 3K30T€PMHUECKUN
npouecc . 3.IlepeHoc ruapaTUPOBaHHBIX YaCTHUI] OT IPAaHULIBl KPUCTAJI-PAcTBOP B 00IIMi 00BEM pacTBOpa, ITOT MPOLIECC HE COMPOBOXKIAECTCA HU
BbIJIEJIEHUEM, HU MOTJIONIEHUEM TEIIOTHI.

B 3aBucuMocTu oT TOTO, TETI0BOM 3((HEKT KAaKOTO U3 JABYX MPOIIECCOB (pa3pylleHUe KpUCTaljla WK TUIpaTalisl YacTuIl) nmpeodaagaet, oo uit
TEII0BOM APPEKT paCTBOPEHUSI MOXKET OBbITH BETMUMHOM MOJI0KUTEILHOW WM OTPULIATEIbHOM.

[IpakTuyeckas yactb. []env pabomel: ONPENEIUTD TEMIOBOM 3((EKT pacTBOPEHUS CEPHOU KUCIIOTHI, THAPOKCHIa HATPUs U HUTpaTa aMMOHHUS .
Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaTIUK TEMIEPATYPbl IUTATUHOBBIH .

Hononnumenvnoe 06opyoosanue: crakad Ha 150 Mt — 3 mIT.; CTEKISIHHAS MTaJ0YKa; MPOMBIBAJIKA; MEpPHAS TPOOUpPKa; mmaTeiah — 2 T .
Mamepuanvt u peaxmugoi. cepHas KUCJIOTa (KOHI .); THIPOKCH]] HATPUS KPUCTAIUTMICCKHUIT; HUTPAT aMMOHUS .

Texnuxa 6e3onacnocmu: 1.CepHas KuCIOTa W TUAPOKCUI HATpUs SIBISIIOTCS arpecCUBHBIMU BellecTBaMu. HeoOxonumo octeperarbcsi HX
MoTajaHus Ha KOy U oaexay. 2.bepeur rmaza! 3.HeoOxonuMo MOMHHTH MpaBWiio pasBeacHus kucioT. 4.Ha paGodyem mecre HAOMKHBI OBITH
HeHTpanu3yomue cpenctBa: 2%-Hble pacTBOPHI THAPOKapOOHATa HATPHUS U YKCYCHOM KUCIIOTHI.

Hncmpykyus k 6binoaneHuro’

1.B nepBsrit crakan Haneite 50 Mt Bogpl.  2.C MOMOIIBIO JAaTYUKA ONPEACIIUTE €€ TEMIIEPaTypy.

3.01™epbTe 10 M1 KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEJICHHO, TPU MEPEMEIIMBAHUN PACTBOPA CTEKIIHHOM MajJO4YKON BIMBAUTE CEPHYIO
kucnoty. OOpaTuTe BHUMaHHE Ha MOPSAOK CMEIIMBAaHUS BOAbI U cepHOU kucnoThl! CienuTe 3a U3MEHEHHEM TeMIIepaTypbl IPU PacTBOPEHUU
kucnotbl. Hanbosiee BrICOKOE MOKa3aHUe TeMIIEPaTyphl 3aHecuTe B Tabnuiy. J[aTyuk TmateabsHO TPOMOMTE BOJOH.

4.Bo BTOpOM CTakaH MOMECTUTE OKOJIO 8 I TBEPAOro Mmopouika ruapokcuaa Harpus v Biaeute 50 mu Bojpl. OnycTuTe NaTYUK TEMIEPATyphl U
nepemeniaiTe pactBop. OTMEThTE caMO€ BBICOKOE 3HaUE€HHE TeMneparyphl. TiareapHo NPOMONTE 1aTYUK BOJIOM.

5.B Tperuii cTakaH HachlIbTe 15 I' MEIKOKPUCTAILIMYECKOTO HUTpaTta aMMOHHMs W npuiente 50 mul Boabl. OMyCTUTE AATYUMK TEMIIEpaTypbl U
ObICTpO mepeMeraiite pactBop. Hanbomnee Hu3Kkoe 3HaUGHUE TEMIIEpaTyphbl 3aHECUTE B TAOJIHILY.

Pe3ynbratel u3mepenuit/Hado1eHuii

Hccnenyemas cucrtema JuctunnupoBaHHas Boja Bona + H2SO4 | Bopa + NaOH Bona + NH4ANO3

Temneparypa, °C
Buisoowi:
Otpa3uTth, kakoil TeroBoit ekt npeobnagaet npu pacTBOPEHUU B BOJIE CEPHOM KUCIOTHI, HUTpAaTa aMMOHUS, TUAPOKCHIA HATPHSL.
Koumponvhvie gonpocwi:

1.006bsacHUTE, TOYEMY ITPU PACTBOPEHHH OJIHUX BEIECTB B BOJE BBIJIENISETCS TEIUIOTA, IPYTUX —

nornoimaercs. 2.[Ipennosnoxure TemaoBoi 3¢ GexT npoiecca pacTBOPEHUS B BOJE THIPOKCHAA KaJIHs.
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IpakTHyeckas padora Ne 1. DiIeKTPOJIUTHI M HEIJIEKTPOJIUTHI '
Teopernueckas yactb. [Ipu pacTBopeHHH B BOJE€ MOHHBIX COEIMHEHUMN IMOJISIPHBIE MOJEKYIblI BOJBI OKPY/KAIOT (COJIBBATUPYIOT) 3apsSKEHHBIE HOHBI,
IIEepeBOJII UX B pacTBOp. MOJIEKYISIpHbIE COEAMHEHHUs COJIbBATUPYIOTCS, HO HE paclajaroTcsl Ha HMOHBI . B mepBom cilyyae pacTBOp IHPOBOIUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpenenuth NPUHAAICKHOCTh BELIECTBA MM PacTBOpa BEIIECTBA K 3JEKTPOJIUTAM MOXKHO IpU MOMOUIM M3MEPEHHUs 3JIEKTPOIpPOBOAHOCTH. Eciu
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYEeMBI OOBEKT — OJJICKTPOJUT. Ecnu 3HadYeHHWE 3JICKTPONpPOBOAHOCTH MeHbime 20 MKCm/cM, TO 3TO
HEAJIEKTPOJIUT .

[IpakTryeckas 4acTb.

L]env pabomul: onipeieaNTh NPUHAAIEKHOCTh BEIIECTB, CMECEH BEIIECTB M PACTBOPOB BEILIECTB K AJIEKTPOJIUTAM M HEIEKTPOJIUTAM .

llepeuenv oamuuxos yugposoii nabopamopuu: NATUUK BIEKTPONPOBOAHOCTH . JlomosHUTENbHOE 00OpyAoBaHME: cTakaHbl Ha 50 Mi; ITaTUB C
3aKMMOM; IPOMBIBaJIKa . Marepuaibl U PeaKTUBbBI: TUCTHIIIMPOBAaHHAs Boja; Mo 20 MJI 3TUJIIOBOTO CIUpTa, OEH3MHA, KepocuHa; 5%-HOro pacTtBopa
caxapo3bl, pactBopa cnupta (1:1), 5%-Horo pacTBOpa xynopuaa HaTpus; 5%-HOTO pacTBOpa XJIOPOBOJOPoAa; S%-HOTO pacTBOpa THAPOKCHIA HATPHSI,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .

Texnuxa 6e3onacnocmu. Ilpu paboTe ¢ TOPIOUYUMU KUIKOCTAMU (CIUPT, OEH3UH, KEPOCUH) BOIM3H HE JOKHO OBITh OTKPBITOTO OTHSL.

Hnuempykyus x gvlnonnenuio:.

1.B cTakaH momMecTuTe NOBAPEHHYIO COJIb M OITYCTUTE B CTAKaH JATYHK JIEKTPONPOBOIHOCTH . [I[pOBOAMT 1M COJIb AIEKTPUYECKHUI TOK?
2.AHanoruyHble ACUCTBUS IPOBEIUTE ¢ caxapo3ol . 3 . B cTtakan HanelTe 20 M1 HCCIeyeMOT0 pacTBOpa.

4.0mycTUTE B HEro JaTYUK 3JIEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIN B janke mrTatuBa. Habmionaiite 3a U3MEHEHHEM 3HAYEHHUS SJIEKTPOIPOBOJIHOCTH.
Korpaa nmokazanus gaTyuka nepectaHyT U3MEHSTHCS, 3alUIIUTE €ro 3HaU€HUE B TAOIHILY .

5.06patute BHMMaHue! J[aTuyWk mOCIe KaXJOTO OMBITa TIIATEIBLHO MPOMBIBAETCA BOJOHW. 6.3aTE€M AATYUK OMYCTHUTE B CICAYIOIIMN PacTBOD .

AHaJIOTUYHBIE JEHCTBUS MTPOICIIANTE CO BCEMH PAaCTBOPaMHU. Pe3ynbTaThl n3MepeHui
Ne ombita | HazBanue BemecTBa, pactBopa | 3HaueHHE IEKTPOIPOBOIHOCTH, MKCM/cM DNEKTPOIUT UIH HEATEKTPOIIUT
1
2

Koumponvrvie gonpocwi:

1.0O6pamaroT BHUMaHKUe, YTO HU AUCTHIIMPOBAHHAs BOJAA, HU TBEPAAs COJIb HE IMPOBOJAT AJIEKTPUUYECKOIO TOKa. TeM He MeHee pacTBOp COJIM B BOJE
IIPOBOJIUT NIEKTPUUYECKHM TOK. DTO 3HAYMT, YTO B PACTBOPE OTKYJA-TO MOSBISAIOTCS MOABMKHBIE 3apsaabl. [lo 310 HabmoaeHne BBOJAT OIpeiesieHue
JJIEKTPOJINTA U MEXAHU3M DJIEKTPOJIUTUYECKON JUCCOLIMALUH.

2 . Beerpa nu BoAHbBIE pacTBOPBI BEIIECTB MPOBOIAT 3eKTpuueckuil Tok? He Bcerna, T.e. HEKOTOpBIE BELIECTBA HE JAAIOT HOHOB IIPH PAaCTBOPEHUH .
OT0 — BelecTBa ¢ MOJIEKYJIIPHOM KpUCTaINIMYeCKOU pemérkoi.  3.3amanus ans noarorosku k ['MA, BITP

A) K X0opo110o pacTBOPUMBIM JIEKTPOJIUTaM OTHOCSTCS:

1l.runpokenn 6apus; 2.¢pocdar maraus; 3.cyabdun meau(ll); 4.kapOoHAT KaIbIHSL.

b) Dnexrpudeckuii TOK IPOBOJIUT:

1.pacTBOp 3THUIIOBOTO COMPTA; 2.pacTBOp INIMIEPUHA; 3.pacTBOP INIFOKO3bI; 4.pacTBOP THAPOKCHA KAJIBLUS.

JlaGopaTopHslii onbIT Ne 1. «BiusiHue pacTBOPUTEJIsI HA AUCCOLUALIHION
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Teopernueckas yactb. Bo MHOTMX XJIOpUAAaX MEPEXOIHBIX METALUIOB CBS3M MMEIOT B 3HAYUTEIBHOW MEpe KOBAJICHTHBIM Xapakrep . MaonosispHsie
pacTBopuTeNd (COIUPT WM AaleTOH) COJIBBATUPYIOT MOJEKYNIbl LeaukoM. IIpum noGaBieHMM BOABI OHAa COJILBATHPYET WOHBI, BBI3BIBAs
IEKTPOJINTUYECKYIO JUccolnanuto . L[BeT pacTBopa npu 3TOM U3MEHSIETCS, a 3JIEKTPOIIPOBOJHOCTD PE3KO BO3PACTAET .

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

Ilepeuens oamuukoe yugposou 1abopamopuu’. TATINK SIEKTPOTIPOBOTHOCTH .

Hononrnumenvroe 060pyoosanue. Ba BRICOKUX XUMHYECKUX cTakaHa (50 Mit); CTEKIISTHHAS TTaJIoyKa.

Mamepuanvr u peakmueswsr: CUCI2 Ge3BoIHBII (MMeeT KOPUYHEBBIH 1BET . [losydaroT, HarpeBasi KpUCTAJUIOTHAPAT B YaIlIKe ISl BHITAPUBAHUS . XPaHSIT
B IIJIOTHO 3aKPBITOM COCY/I€); alleTOH WUJIM CIIUPT .

Texnuxa 6esonacnocmu: 1 . CnupT U aleToH — roproumne BemectBa. He ncronb3oBath oTKpbITOE IutaMsl. CrienuanbHble Mepbl 0€30MacHOCTH MpHU
paboTe ¢ roprounuMu KUIKOCTSIMU. M30eraTh nonasanus cojiei MeIy Ha KOXKY U OJEK/IY, TaK KaK OHU SITIOBUTHI.

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

Hncmpykyus K 6binoaHeHuIo!

1.B xumuueckuii craka HachkinbTe ~0,5 T 6e3BoaHOr0 Xnmopuaa meau (II) CuCl2 u Haneiite ~25 mi cripTa WK aneToHa .

2.PacTBOpHTE BEIIECTBO, MEPEMENINBASI COACPKUMOE CTaKaHa CTEKISIHHOM Majaoukoil. EciM pacTBOPHUTH COJIb MOJHOCTBHIO HE YAAETCS, aKKypaTHO
CJIEWTE MOJYyYEHHBIN PACTBOP B APYTOM CTAKaH.

3.Ilorpy3ute B pacTBOp IIYI JaT4YHUKa AMEKTPOIMPOBOAHOCTH U U3MEPHTE IIEKTPOINPOBOTHOCTS .

4.00paruTe BHUMaHUE Ha MBET pacTtBopa. [Ipunelite k pactBopy 25 mi Boabl. [lepememnnaiite, oOpaTuTe BHUMaHHE HA U3MEHEHHE OKPACKH.

5.13MepbTe NIEKTPONTPOBOJHOCTD MOJTYYEHHOTO PACTBOPA .

Pe3ynbrarel uamMepenuii/Habm01eHII

Bemectso DEeKTPONPOBOAHOCTD B CIIUPTE (ALETOHE) OEeKTPONPOBOAHOCTD NOCIE 100aBICHUS BObI

Xnopua memu (11)
Bw1600b1: OTpas3uTh BIMSHAE PACTBOPHUTEIS Ha DIICKTPOIIPOBOJHOCTE COJIH.

Koumponvnwvie sonpocur: 1.0 4éM CBUAETENBCTBYET POCT BIEKTPOIIPOBOAHOCTH COJIU IPH A00aBieHny BobI? 2 . [ToueMy u3MeHsIeTCs IIBET pacTBopa?
3 . Kax BiusieT npupoia pacTBOPUTENS Ha SJIEKTPOIMTHUCCKYIO TUCCOUAIINIO?

JlabopaTopHblii onbIT Ne 2. «CujibHbIe U cJ1adble 3JIEKTPOJIUTHI

Teopernueckass yacTb. DJIEKTPOIMTAMU Ha3bIBAIOTCS BEIIECTBA, PAClaJarolUecs HAa MOHBI BCIEICTBHE 3JIEKTPOIMTUYECKON

auccouuanuu. PacTBOpBI AJNEKTPOIMTOB SIBJIAIOTCS MPOBOJAHUKAMH BTOPOTO POJia, TaK KakK MPOBOAST JIIEKTPUYECKHil TOK 3a cuér uoHoB. [lo
CIOCOOHOCTH K DJIEKTPOJIUTUYECKON NUCCOLMALINU DJIEKTPOIUTHI YCIOBHO PA3ETSIOT HA CHIIbHBIE U cialbie. CUIIbHBIE SJEKTPOJUTHI MPAKTHUECKU
MOJIHOCTHIO TUCCOIIMUPOBAHBI HA HOHBI B pa30aBiIeHHbIX pacTBopax . K HUM OTHOCATCS MHOTHE HEOPTaHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI U MIEN0YU
. Crabple AIeKTpO- JUTHI JIHIIb YACTUYHO TUCCOLMHUPOBAHBI HA MOHBI, KOTOPHIE HAXOIATCS B AMHAMUYECKOM PaBHOBECUU C HEIUCCOLIUMUPOBAHHBIMU
Mosiekynamu . K c1abbIM 37eKTpOIrTaM OTHOCSATCS MHOTHE OPraHUYEeCKHE KHCIOTH M1 OCHOBAHHS .

[IpakTnyeckas 4actb. [Jens pabomwi: ONPEAETUTH, SBIAIOTCS JH BBIAAHHBIE BEIIECTBA CHUJIBHBIMU HIIM CIA0BIMU DJEKTPOJIUTAMH HAa OCHOBAHHHU
MU3MEPEHUS AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuensy damuukoe yugposou rabopamopuu’. TATINK IEKTPOIPOBOTHOCTH .

Jlonoanumenvroe 06opyoosanue. TP XUMHUECKUX cTakaHa (25—>50 1), mpoMbIBaliKa ¢ TUCTUILTUPOBAHHON BOJION .

Mamepuanet u peaxmuswt. 10 %-Hble pacTBOPBI CONSHOM, a30THOM U YKCYCHOM KHCIIOT (KeNaTeNIbHO B KaleNbHUIAX); (GUIbTpoBaIbHas Oymara .
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Texuuxa b6ezonacnocmu: CobmonaiiTe Mepbl 0€30IMACHOCTH MPHU padOTEe C KMUCIOTAMH U IIEI0YaMHU. \

Huempykyus k 6blnonHeHuio:

1.B Tpu crakana HaieiTe no 25—50 M1 JUCTUITMPOBAHHOM BOJIBI.
2.B niepBbIii cTakaH 100aBbTe 1 Kamuio yKCYCHOM KHCTIOTHI, BO BTOPO — COJISTHOW, B TPETUH — a30THOA.

3.M3MepbTe 2IeKTPOIPOBOJHOCTD KaXKI0TO PACTBOPA, BHITHPAs Iyl (PHIBTPOBAIBHON OymMaroii mocie Kaxa0ro N3MEPEHHS .
Pesynbpratel n3mMepeHui

Ne mpoObl  [3HaUEHHE ANEKTPONPOBOJHOCTH, MKCM/cM  |Ha3BaHME BBIJAHHOTO BEIIECTBA

1
2
3
Bwvi6o0wi: OTpaszure NpUHAUIEKHOCTb BEUIECTB K CUIIBHBIM U CJIa0BIM 3J1eKTposiuTaM. KOHTpoIbHbIE BOIIPOCHI:

1.IToueMy pacTBOp COJITHOM KHUCIIOTHI JIy4IlI€ TPOBOJUT IEKTPUUECKUI TOK MO0 CPAaBHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTHI?
2.K KakuM 3eKTPOJIMTaM OTHOCHUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amanue st moarotoBku k ['MA, BITP

DOopMyITBI TOJIBKO CITA0BIX DJIEKTPOIUTOB MPEACTABICHBI B PSIY:
1.Ca(OH)2, H2S, H2S0O4 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4, MgCl2, HBr

JleMoHcTpanMOHHBIH onbIT Ne 2. «M3yueHue BJIAMSTHUS PA3JIUYHBIX (P)AKTOPOB HA CKOPOCTh peaKmum»

Teopernueckas yactb. CyIiecTBYIOT pa3Hble MOAUUKAIIMU MPUOOpa IJIs M3ydeHUs XUMHUYECKUX peakinuii. B oHON KOHCTPYKIIMU pOJIb peakTopa
BBITIOJTHSIET OOBIYHASI IPOOUPKA, B IPYroM, 60jee COBpeMEeHHOMU, — cocya JlanmopTa.

OpnHako TeXHHMKaA JEMOHCTPALMH 3KCIEPUMEHTA OCTAETCS OJJMHAKOBOW. MeHseTcs TMIb NOPAIOK CMENIMBAHUS pearupyromux semects. CHavana B
MPOOUPKY-PEaKTOP 3aIUBACTCS PACTBOP KUCIOTHI, @ B HETO MMOMEIIAETCs TBEPI0E BEIIECTBO (LIUHK, MPaMop).

[IpakTnyeckas yactb. L{enb paboThl: U3y4YUTh BIUSHUE PA3IUYHBIX ()AKTOPOB HA CKOPOCTh XUMHUECKOMN peaKIiH.

Ilepeuenv oamuuxos yughposoti n1abopamopuu’. TATINK TEMIIEPATYPhl IJIATUHOBBIN.

Jlononrnumenvnoe 0b6opyodosanue. IipuOOp ISl U3yYEHHUS] CKOPOCTH XMMHUYECKUX PEAKIIMii; dJIEKTpUUecKas IUIUTKA; CTakaH XUMHueckuid Ha 250 mu;
HInaTens; KpUCTAJUTU3aTOP AJs MpoMbIBaHus cocynoB Jlanmonsra; mpodupku [1X-21 (3 wr.) .

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

Texuuxa 6ezonacnocmu.: CoOMr0AaTh IpaBHiia padOThI C KUCIOTAMHU M HarpeBaTeIbHBIMU 3JIEKTPUUECKUMHU MTPHO0- paMH .

Hncmpykyus k 8binoaneHuro:

Onvim 1.BausitHue NpUpOAbI pearupyroIIuX BEIIeCTB Ha CKOPOCTh XUMHUYECKON peakiiuu

B onHo xoneno cocyna Jlanmonbera Haneite 3 M 1 M pactBop ykcycHO# KucioTsl (B16%-Hbll pacTBOP), B APYroe KOJIEHO MOMECTUTE 2—3 TpaHyIlbl
nuHKa. Bo Bropoil cocyn Jlan- nonbera Haneite 3 Ma 1 M constHo#t kucioTsl (24%-Hblif), B Apyroe KojieHo — 2—3 rpaHyisl IUHKa . [Ipucoenunute
cocyabl JlaHT0TbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume sHumanue! O)IHOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCYyJdax JlangonpTa K rpanyjiaM H»OHWHKaA. CpaBHI/ITe YPOBHU KHUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. VYyamuecs aenaioT BIBOJ O pasHoﬁ CKOPOCTHU XUMHYCCKUX pCaKLII/Iﬁ .



Onvim 2. BnusiHue KOHIEHTPAIUK Pearupyromnux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peaKkiuu

B onno xosieno cocyna Jlangonera Haneite 3 Ma 4%-HOM COJISTHOM KHUCJOTHI, B IPYro€ KOJIGHO MOMecTUTe 2—3 rpaHyibl IMHKA . Bo BTOpO# cocyn
Jlannonbra Hanmedte 3 mu 10%-HOW CONSHOM KHMCIOTBI, B JIpyroe KoJieHo — 2—3 rpanyiabl LuHKA. llpucoenmnure cocynel Jlanmosbra K
MaHOMETPUYECKUM TPyOKaM.

Oobpatute BHUMaHue! OpHOBpEMEHHO Iepeneiite KUCIOThl B cocynax Jlanponbra K rpadynaMm LuHKAa. CpaBHUTE YPOBHHM JKMJIKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Aenat0T BBIBOJ O pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromnx BeIecTB Ha CKOPOCTh XUMUYECKON peaKkinn

B oxno xoneno cocyna Jlanmonbra Haneite 3 i 10 % consSHOM KHUCIOTHI, B JPYroe KOJIEHO MoMecTuTe 2—3 TpaHylbl IMHKA . Bo BTOpO# cocyn
Jlannonbra Haneiite 3 min 10%-HOW cossi- HOM KUCHOTHL, Harpetol Ha BojsgHOW Oane a0 50 °C, B apyroe KojeHO — 2—3 rpaHyibl IIMHKA.
[Ipucoenunute cocyapl Jlan10/bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpatute BHUMaHue! OJHOBpEMEHHO IepenieiiTe KHUCIOThl B cocyaax Jlangonpra K TpaHynaMm LMHKA. CpaBHUTE YPOBHM JKUAKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYyaiuecs Aena0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHH .

Onvim Ne 4. BnusiHMe TOBEPXHOCTU COITPUKOCHOBEHUS PEArupyrOIIMX BEIIECTB Ha CKOPOCTh XUMUYECKON PEeaKIInu

B oano xoneno cocyna JlanmonwsTta HanmenTe 3 mur 4%-HO¥ COJISTHOW KUCIIOTHI, B IPYroe KOJICHO MoMecTuTe 1 T Mpamopa, B3SITOro B BUE Kycouka. Bo
BTOpO# cocyx Jlannonbra HanelTe 3 M 4%-HOW COJSTHOM KUCIOTHL, B Jpyroe kojieHo — 1 T mopoika mpamopa. [Ipucoenunute cocyanl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO IIepelelTe KHCIOTH B cocydax Jlanmonbra kK Mpamopy ImHKa. CpaBHUTE YpPOBHU IKHUIKOCTH B
MaHOMETPUYECKHX TpyOKax. VYuyamuecs Aenat0T BBIBOJI O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHIA.

Onwvim 5. BnusiHue Kataau3atopa Ha CKOPOCTh XUMUUYECKOW PEaKITuu

B crakan ¢ Bonoii, Harperoii 10 50 °C, momecTuTe 2 1eMOHCTpalMOHHbBIE TpoOupKu ¢ 2 Mil 3% -HOTro pacTBOpa MEpoKCUAa Bojopoaa. Briaepxuaror
npoOUpPKH B BOJE OKOJO 2 MuH. M3Bnekurte mpoOMpPKH M3 BOASHONW OaHM M HPOAEMOHCTPUPYHTE ydaluMCSl pe3yabTaT — Ha CTEHKaX MPOOUPKHU
MOSIBUJIMCH IY3BIPbKH Ta3a Kuciopoja. B onHy u3 mpoOMpok BHecUTe Ha KOHUMKe Iumarens auokcun mapranma (IV) . HaGmromaror sHepruynoe
BbIJICTICHUE KUCIOPOA.

Koumponvnvie eonpocwi: 1.0T kakux (akTOpoB 3aBUCHUT CKOPOCTh XuMHuUeckoill peakuuu? 2.Ilouemy pasziokeHuEe MEpOKCHAa BOAOPOAa B
MpUCYTCTBUU Auokcuaa mapranua (IV) cHauana uaér oueHs ObICTPO, a 3aTeM 3aMeIsAeTcs?

3.3aganus i pa3BuTUs QYHKIIMOHATBHONU TPAMOTHOCTH:

B Tpu onuHakoBble MPOOUPKU YYEHUKH HAJIWIM MO 5 MJ pacTBOPa COJITHOW KHCIOTHI OJIMHAKOBOM KOHIIGHTpaluu. B mepByro MpoOUpPKY MOJIOKHIN
CTPY)KKH 3KeJie3a, BO BTOPYIO — CTPYKKHM IIMHKA, B TPETbIO — CTPYKKH HEU3BECTHOTO CBETIIOTO SIPKO OJIECTSIIETO
Meranna. HanGornee MHTEHCHMBHO BBIJENEHHE ra3a HaOMIONAIM B TpeTheil MpoOMpKe ¢ HEM3BECTHBIM MeTammoM. BoC
BTOpO MpOOUpKE C IUHKOM MHTEHCHBHOCTH BBIJENICHHs ra3a Obula MEHbIE, ueM B TpeTbhel. B mepBoil mpoOupke c
’KeJle30M HHTEHCUBHOCTD BbIJIENICHHs ra3a Obljla HAMMEHbLICH. B
a)/leiictBue Kkakoro (aktopa, BIHMSIOIIETO Ha CKOPOCTh peakuuu, HaOmronanu ywamwuecsi? 6) Kakoit meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuiIuTe Ha3BaHUE MeTala.

4. Ha rpaduke mpeacTraBieHa 3aBUCHUMOCTb KOHIIEHTPAIMM HCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIMH OT BPEMEHHU
MPOTEKAHHsI PEAKIIUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIEHTpAIMM HCXOJHBIX BELIECTB U MPOAYKTOB PEAaKIMU OT BPEMEHH MPOTEKAHUS A

A

peaxiu
Omnpenenure, Kakasi KpUBasi ONMUCHIBAET U3MEHEHNE KOHIIEHTPALIMK UCXO/IHBIX BEIIECTB, a KaKkas — IPOAYKTOB PEAKIUU .

Ty
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