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_ IloscHuTenpHas 3anucka
Pabouas nporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBaHMs COCTaBIeHa Ha OCHOBE
MOJIOKEHUH U TPEOOBaHHM K pe3yIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHOM IPOTPaMMBEI,
IpezcTaBlIeHHbIX B DeiepalbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTAHAAPTE OCHOBHOTO OOLIET0O
o0Opa3oBaHus, YTBEPKACHHOTO ITprKa3oM MuHHCTepCcTBa 00pa3oBanus U Hayku PD Ne 287 ot 31.05.2021, ¢
yaerom [IpumMepHO# mporpaMmel BociuTanusi, OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEr0O
o0pa3oBaHus, AIaITHPOBAHOOH IPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHus, TpUMEpHON paboueit
nporpammsl IHCTUTYTa cTpaTeruu pa3BUTHs oOpa3zoBaHust Poccuiickoit Akagemuu obpasoBanus M, 2021

B cooTBeTCcTBHH ¢ [lonoxeHnem o paboueil mporpamme yueOHOro npeamera.

Y OPHEHTHPOBaHa Ha pean3altio B IEHTPe 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKON
HanpasieHHOcTel «Touka poctay, co3nanHoro Ha 6aze MOY COILL Ne 82 ¢ meibio pa3BUTHS Y 00YJIarOIIAXCS
€CTeCTBEHHOHAYyYHOU, MaTeMaTHYECKOW, MHPOPMALIMOHHOM IPaMOTHOCTH, POPMUPOBAHUS KPUTHIECKOTO U
KpEaTHBHOTO MBIIIJICHUS, COBEPILICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW U TEXHOJIOTHUECKOM
HAIPAaBJICHHOCTH, a TAKXKe JUII TPAKTHYECKOW OTpabOTKH y4eOHOTO MaTepHaa Mo yueOHbBIM MpeaMeTam
«Duzukay,«Xumusy», «buonorus, «TeXHOIOTH.

Ha 6a3e nentpa «Touka pocray obecrieunBaeTcs pealiu3aiiis 00pa3oBaTeIbHBIX MIPOTPaMM
€CTECTBEHHOHAYYHOM M TEXHOIOIMYECKON HAMPABICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHUH C
TpeOOBaHMAMH 3aKOHOAATENCTBA B cepe 00pa3oBaHus U ¢ yI€ToM pekoMeHaanmii denepanbHOro
oreparopa yueoHoro npeamera « Xumus». O0pa3oBaTenbHas MporpaMMa 03BOJSET HHTETPUPOBATh
peanu3yemble 31eCh MOAXO/Ibl, CTPYKTYPY U COJEpIKaHNe IPU OpraHu3aiuu o0y4eHus XumMun B 8—9 kiaccax,
BBICTPOSHHOM Ha 0a3e JIto00ro U3 IOCTYIHBIX ydeOHO-MeToandeckux komiuiekcoB (YMK). Mcnons3oBanue
o0opynoBaHus LIEHTpa

«Touka pocTa» MO3BOJAET CO3aTh YCIOBUA:
®  JUIS PacUIMPEHHS COIep KaHMs MIKOIEHOTO XHMHYIECKOTO 00pa30oBaHMS;
e ]IS TIOBBIICHUSI TO3HABATEIbHON aKTUBHOCTH 00YYAIONIMXCS B €CTECTBEHHOHAYYHOI 00acTy;

e IS pa3BUTHS JJUYHOCTH PeOCHKA B MpoIlecce 00yUeHHUS XUMHH, €T0 CIIOCOOHOCTEH, POPMHPOBAHUS U
YAOBJICTBOPCHUA COLIUAJIBHO 3HAYUMbBIX HHTCPECOB U HOTpe6HOCTeI>i;

1715 pabOTHI ¢ OJapEHHBIMHI ITKOTHHUKAMHE, OPTaHU3AIINH UX PAa3BUTHS B PA3IMYHBIX 00JIaCTIX
00pa3oBaTeNbHOM, TBOPUYECKOH JIEATSIIEHOCTH.

[pumensis mudpoBbIe TadOpaTOpUH HA YPOKAX XUMHH, YIAITUECS CMOTYT BHIIOJTHUTH MHOXKECTBO
1ab0paTopHBIX pabOT U SKCIIEPUMEHTOB 10 POTPaMMe OCHOBHOM IIKOJEI.
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KpaTkoe omnmcanne moaxo10B K CTPYKTYPHPOBaHHIO MaTeprainoB B oOpa3osarensHoit mporpamme (OIT)
HPE/ICTABIICHBI CICIYIOIINE Pa3Ieibl:
1. .Mero/pl U3y4EeHHS BEIICCTB U XUMUYCCKUX SBICHUI. DKCIIEPUMEHTAIBHBIC OCHOBBI XUMUH .

2. . IlepBoHauanbHBIC XMMHYECKHE MOHATHSA . 3 . PacTBOpEL. 4.OCHOBHBIE KJIacChl HEOPTaHMUECKIX
coelMHEHUM. 5. Teopust AIEKTPONIUTUYECKOHN auccoraniy. 6. XuMUieckue peakiuu. 7.
XuMHUUYECKHE 3TEMEHTHI (CBOIICTBA METAILIOB, HEMETAIUIOB U UX COETUHEHHUIA).

B ocHOBY BbIIeTICHHSI TAKHAX Pa3/IeIOB 3aJI0KEH XUMHUYECKHI SKCIIEPUMEHT, TPAJUIIMOHHAS CUCTEMa U3yUCHHS
xuMud. OCHOBHOH (hOpMOH yaeOHOM AEATETFHOCTH SBISETCS XUMHUSCKHI SKCIICPUMEHT, IPOBOAUMBIH B
BUJIE JIA0OPATOPHBIX, IPAKTHYECKUX PabOT U JeMOHCTpanuil. JleMOHCTPAIIMOHHBIN SKCIEPUMEHT ITPOBOIHUTCS
B TOM CJIydae, €CIIM OH OIIAaCCH JJIS BBITOMHEHNS YIAIIUMICS MITH UMETOLIHICS TPHOOp MPeCTaBICH B
€JIMHCTBEHHOM JK3eMILIspE.

Jns u3yyeHust npeaMera « XMMHUS» Ha 3Tare OCHOBHOIo o011ero oopasopanusi orsoaurcsi 140 yacos: 8
kiacc - 70 gaco; 9 knacc —70 yacoB. /lanHas oOpa3oBaTenbHas IporpaMMa 00eCIIeYMBaeT yCBOCHHE
yYalIMMHCA BaXKHEUIINX XUMUUECKUX 3aKOHOB, TEOPUM U TIOHATHIL; HOPMUPYET MPEICTaBIEHUE O POITU
XHMHH B OKPY>KarOIeM MUPE U )KU3HU denoBeka. [Ipu 37ToM 0CHOBHOE BHIMAaHHE YACISIETCS CYITHOCTH

XUMHNYCCKHUX peaKuHﬁ 1 METO4aM HX OCYHICCTBJIICHUAA.



OaHUM U3 OCHOBHBIX IIPUHLIMIIOB IOCTPOEHUS IPOrPaMMBbl SIBJISETCS IPUHLIUI JOCTYITHOCTH .
DKcrepruMeHTalbHbIE JaHHbIE, TOTYYEHHbIE YYalllUMUCS IPU BBHITOJTHEHUH KOJIMYECTBEHHBIX OMBITOB,
MO3BOJISAIOT YYAILIUMCS CAMOCTOSITEIBHO A€1aTh BBIBOAbI, BBIABIISITH 3aKOHOMEPHOCTH. [1oaX01b1, 3a710KEHHbIE
B COZIEprKaHME IIPOTPaMMBI Kypca, CO3at0T He0OOX0AUMBIE YCIOBUS IS CHCTEMHOTO YCBOCHUS YIAITUMHUCS
OCHOB HayKH, JUJIsl oOecrieueHus! pa3BUBAIOLIETO U BOCIIUTHIBAIOIIETO BO3IEHCTBHSI 00yUEHUs Ha IMYHOCTh
y4amierocs.

(DOpMI/IpyeMI)IC 3HaHMS JOJDKHBI CTaTh OCHOBOM CHCTEMBI y6C)KI[eHI/II\/'I IKOJIbHUKA, HEHTPAJIbHBIM APOM €Iro
HAYYHOI'O MUPOBO33PCHUA.

Onucanne MaTepruaTbHO-TEXHIYECKOH 0a3pl 1ieHTpa « Touka pocTay,
HCIO0JIb3YEMOro [JIsl Peajn3annnodpa3oBaTe/ibHbIX MPOrpaMM B pAMKAaX NPenogaBaHus XUMUU

Hudgposan (komnvromepnas) navopamopusn (LJI), nporpaMMHO-anmapaTHbIA KOMILIEKC, JaTYUKOBAsI
CHUCTEMa — KOMIDIEKT Y4eOHOTO 000PYAOBaHMs, BKIFOUAIOIIVIA H3MEPUTEIBHBIN 0JIOK, HHTEp(herc KOTOporo
MI03BOJISIET 00ECTIEYNBATE CBA3B C IIEPCOHATEHBIM KOMITBIOTEPOM, B HAOOP JAaTYHKOB, PETUCTPUPYIOIINX
3HAYCHUSI PA3ITUYHBIX (PU3UUCCKHUX BEITHYHH.

Jamuux memnepamypsl ni1amuHno6slil — IPOCTON M HANEKHBIN TATIUK, IPESAHA3HAUCH IS H3MEPEHUS
TEeMIEepaTypbl B BOJHBIX PACTBOPAX U B Ta30BbIX cpeAax. MiMeeT pa3inyHblii Auana3oH usMepenuit ot —40 g0
+180 °C. TexHHYeCKHE XapaKTEPUCTUKH JAaTUMKa YKa3aHbl B MHCTPYKIIUH 0 SKCIUTyaTaluuu. Jamuuk
memnepamypsl mepmonapHslii peTHazHa4deH s u3Mepenus remmepatyp o 900 C. Mcnons3yercs mpu
BBITIOJIHEHUH paboT, CBA3aHHBIX C U3MEPEHUEM TeMIIEpaTyp IIaMEHH, TUIABJICHHUS U pa3JioKeHUs BEIIeCTB.

Jamuuk onmuyeckoui niomuocmu (Koaopumemp) — pelHa3HauEH AJIs U3MEPEHHUs ONTUYECKON INIOTHOCTH
OKpalIeHHbIX pacTBOpoB. Mcnosnb3yercs npu uyueHuu teM «PactBopbl», « CKOPOCTb XUMUUYECKUX PEAKLIUN»,
OTIpeIeTICHNH KOHIICHTPAIUU OKPAIIEHHBIX HOHOB.

JHamuux pH nipenHa3sHayeH s H3MEPEHHs BOJOPOIHOTO TIoKa3aTens (pH) BOIHBIX pacTBOPOB B Pa3IHIHBIX
HCCIIEIOBAHUSIX OOBEKTOB OKPY’KAIOIIEH Cpebl.

Jlamuuk 3nekmponpooonocmu NpeaHa3HAYeH U1 U3MEPEHUs YAeIbHON 3JIEKTPOIIPOBOIHOCTH JKUAKOCTEH,
B TOM YMCJI€ U BOJIHBIX pacTBOPOB BelecTB. [IpuMensercs pu U3y4eHUH TEOPUH IEKTPOIUTHIECKOM
JIUCCOITUAIINH, XapAKTEPUCTUK BOJAHBIX PACTBOPOB
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coJiep)KaHUsl HOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOAYKTaxX MUTaHUsA. K 1aT4nKy moaKiIouaeTcs
HOHOCeNeKTUBHBIN 351ekTpoa (MCD) (pabouuii 37eKTpo1), MOTSHIIHA KOTOPOTO 3aBUCHUT OT KOHIICHTPAITUU
OIIPeIEIIAEMOT0 HOHA, B JAaHHOM ciTydae OT KoHueHTpanuu annoHoB Cl. TTorenuunan MCD onpenensior
OTHOCHTEJIBHO 3JICKTPOJIa CpaBHEHMSI, KaK MIPABHIIO, XJIOPCEpeOPSHOTO.

Jlamyuux Humpam-uonoe peHa3HAYCH TS KOJMYSCTBEHHOTO ONPEICIICHHS HUTPATOB B PA3IMIHBIX
00BEKTaX OKPYKAIOIICH CpeJIbl: BOJIE, OBOIIAX, GPYKTaX, KOJIOACHBIX M3ACTHIX U T.1.

Mukpockon yugposoii npenHazHAYCH IS U3YYSHUST (POPMBI KPHCTAIUIOB M HAOTIOJICHUS 32 POCTOM
KpPHUCTAJUIOB.

Annapam 0na nposedenusn xumuyeckux peakyuii (AIIXP) npeaHasHaueH Ui MOJyYeHHs U AEMOHCTpaLuu
CBOWCTB TOKCHYHBIX ITAPOB U ra30B . DTH BEUIECTBA ITOIYYAIOTCS B KOJIIOE-pEeakTope, U IPU HarpeBaHUM (YUIH
0e3 HarpeBaHus1) ra3000pa3HbIC BEIECTBA MPOXOAT Yepe3 MOTIOTHTEIbHbIE EMKOCTH (HACallK1) C
pacTBOpaMy peareHToB, BCTYMAIOT C HUIMHU B peakuuio. VI30BITOK Ta3a MoriIomaeTcs >KUAKUMHI U TBEPIBIMU
peareHTaMu, a Tak)Ke aKTUBHPOBAHHBIM YIIIEM. ATIIapar yaie BCero HCIONB3YIOT IS MTOMYICHUS U
JIEMOHCTpAIIMU CBOMCTB XJI0pa,

cepoBopopona. Ilpubop ona demoncmpayuu 3a6UcUMOCHU CKOPOCHU XUMUYECKUX PEAKYULL OM PA3TUYHbL
X ghakmopoe UCTIONB3YIOT IIPU U3YYEHUHU TEMBI

«CKOpOCTh XHMHYECKON peaknuu» U TeIIoBoro dddekra xumndeckux peakiuit. [Ipubop 1aét BO3MOXKHOCTD
IKCIEPUMEHTAIBHO UCCIIEIOBATH BIMSHAC HA CKOPOCTh XUMHYECCKUX PEAKIUI CICAYIOIUX (PaKTOPOB:
MIPUPOJIBI PEaTUPYIOIIUX BEMIECTB, KOHIICHTPAIIMN PEarupyIONINX BEIIECTB, TUIOMIA 1 TPaHHUIIbI pasaena ¢a3 B



TeTEePOTeHHBIX CHCTeMaX (TIOBEPXHOCTH CONPUKOCHOBEHUS MEKIY PEarnpyONINMH BEIIECTBAMN),
TEeMIepaTypbl, KaTalu3aTopa, UHTHOUTOpA.

Ilunemkxa-0o3amop — npuCTIOCOOTICHNUE, UCTIONB3yeMOE B Ja00OPaTOPHH AJISl OTMEPUBAHHS ONIPEAETIEHHOTO
00béMa xunkocTu. [TUmeTKy BBITYCKArOTCs IEPEMEHHOTO M IMTOCTOSTHHOTO 00bhEMa. B KOMITIEKTHI
000pyHOBaHHUS TSI METUIIMHCKUX KJIACCOB BXOIAT YIOOHBIC MUIETKU- 103aTOPBI OTHOKAaHAIBHEIC,
MIO3BOJISAIOIINE HACTPOUTH HEOOXOIUMEBI 00BEM OTOMPAEMOi JKUIKOCTH B TPEX Pa3NUYHBIX TUANIA30HAX.

Bansn komounuposannas nperHa3HauCHA I HATPEBa CTEKITHHBIX U (hap(HOPOBBIX COCYIOB, KOTIa
TpeOyeTcsi co3aaTh BOKPYT HArPEBAEMOTO COCYa paBHOMEPHOE TEMIIEpaTypHOe I10JIe, N30eKaTh
WCIIOJIb30BAHUS OTKPBITOTO MJIAMEHH M pacKali€HHOH 3MeKTpuiIecKkoi criupaini. Kopimyc KoMOMHHPOBaHHOM
Oanu cuenaH U3 amrOMHUHUSA. JKUIKOCTHAS 4aCTh KOMOMHUPOBAHHOW OaHU 3aKpBIBAETCS KOJIbIIAMHU Pa3IUYHOTO
IraMeTpa.

IIpuéop ona nonyuenus 2a306 UCIIONb3YETCS IS NOTyUECHHS HEOONBIINX KOJIMYECTB Ia30B: BOJOPOA,
KUCJIO0poa (U3 IEePOKCHA BOIOPOa), YIIEKHCIIOro rasa.

Pabouast mporpamma 1o XumMuu i1 8—9 KiraccoB
¢ HCNOJIb30BaHNEeM 00opynoBaHusi HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocta» odecrieunBaeTcs pean3alys 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHO-
HAyYHOH M TEXHOJIOTUYECKON HANPaBJIEHHOCTEH, pa3paO0TaHHBIX B COOTBETCTBUH C TPeOOBaHUAMHU
3aKOHOJIATENLCTBA B chepe 00pa3oBaHus U ¢ yUETOM pekoMeHnanuii denepanbHOTo oneparopa y4eOHOTro
npeaMera «XuMHS.

O6pa3oBaTenbHas MporpaMMa Mmo3BoJIsIeT HHTETPUPOBATh PEAU3yeMbIe TTOIXO/IbI, CTPYKTYPY U COACPIKaHHE
MIPH OPTaHM3aIMU O0YYCHUS XUMHUHU B 8—9 Kitaccax, BRICTPOSHHOM Ha 6a3e JIto00ro U3 JOCTYITHBIX Y4eOHO-
MeToudeckux komruiekcoB (YMK).

HcnonwszoBanue obopynoBanus «Touka pocTa» npu peanusanuu nanHor Ol mo3BosieT co37aTh yCIOBUSA:
-JUTs PacIIUPEHUs COAEPIKaHuUs IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHuUs;
-JUTS TIOBBILIICHUS ITO3HABATEIHHON aKTHBHOCTH OOYUYAIOIIUXCS B €CTECTBCHHOHAYTHOM 00JIACTH;
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\ -JUTSL Pa3BUTHUS IMYHOCTH peOEHKaA B Iporiecce 00y4eHHsI XMMUH, €r0 CIIOCOOHOCTEi],

(hopMHPOBaHUS U YIOBICTBOPEHHS COIUATHHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

=JIs pa60T1>1 C O,Z[apéHHI)IMI/I HIKOJIbHUKaMU, OpTaHU3alui UX pa3BUTHA B pPa3JIMYHBIX obmacTax
00pa3oBaTeNbHOM, TBOPUECKOH IEATEILHOCTH.

Hopmbl o11eHOK 32 Bce BUABI MPOBEPOYHBIX PadoT

«5» — ypOBEHb BBITIOTHEHUS TPEOOBAHUI 3HAUUTEIHHO BHIIIE YAOBICTBOPUTEILHOTO: OTCYTCTBHE OLTHOOK,
KakK [0 TeKyIeMY, TaK 1 IO IpebIayIieMy YIeOHOMY MaTepuaity; He Ooyiee OZHOTo HeJo4ETa.

«4» — ypOBEHb BBITIOIHEHNS TPEOOBAHUI BHIIIE YIOBICTBOPUTEIBHOTO: HATHYHE 2—3 omMO0K miu 4—6
HEJ0YETOB M0 TEKyIeMy yaeOHOMY MaTepuaity; He Oosee 2 omuOoK Win 4 HEJTOYETOB 110 MPOUJICHHOMY
MaTepHaly; UCTIOIb30BaHNE HEPALMOHAIBHBIX IIPHEMOB PEelIeHHs yaeOHOH 3a1a4m.

«3» — IOCTaTOYHBI MUHUMAJIBHBIN YPOBEHB BHITOTHEHHUS TPEOOBAHUM, MPEIBIBISIEMBIX K KOHKPETHOM
pabore: He 6onee 4—6 ommOoK wim 10 HeMOYETOB MO TEKyIIEeMY YIeOHOMY MaTepHaiy; He 6oiee 3—5
oIIMOOK MM He Ooee § HEJOUETOB 110 POiIeHHOMY yueOHOMY MaTepHuaiy.

«2» — ypOBEHB BHINMOJIHCHUS TPEOOBAHMIA HIDKE YOBICTBOPUTEIHHOTO: Hauune 6osee 6 ommbox wiu 10
HEJIOYETOB IO TEKYIIEMY MaTepuairy; 6oyiee 5 omuOoK win 6oiee 8§ HEIOUETOB 10 MPOHICHHOMY MaTepHay.

ITNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU
YUYEBHOI'O ITPEJIMETA «XUMHWS1» B OCHOBHOM IIKOJIE

I/I3y‘IeHI/IC XUMHUH B OCHOBHOM IIKOJIE HaIpaBJICHO Ha JOCTUKEC HUEC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX,
METAIPEAMCTHBIX U IPEAMET HbIX PE3YJIbTATOB OCBOCHUA yqe6H0r0 npeameTa .



JInuHOCTHBIE PE3yNIbTAThI

JIndHOCTHBIE PE3yNbTAaThl OCBOEHHS MIPOrPaMMBbl OCHOBHOT'O 00IIero 00pa3oBaHusl JOCTUTAIOTCS B XOJ1€
00yUYeHHs] XUMHUH B €MHCTBE YYeOHOW M BOCITUTATEIBHON NesTenbHOCTH OpraHu3aii B COOTBETCTBUU C
TPAAUIIMOHHBIME POCCHMCKUMH COLMOKYIBTYPHBIMH U TyXOBHOHPAaBCTBEHHBIMU IIEHHOCTSMH, IPUHITHIMU B
oOuiecTBe MpaBUIaMUd U HOpPMaMHU MOBEACHUS, U CIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS, CaMOPa3BUTHUS U
coLMaIn3aluy 00yYaroIuXcs .

JIn4HOCTHBIE PE3YIIbTATHI OTPAXKAKOT C(l)OpMI/IpOBaHHOCTI), B TOM 4YHMCJIC B HaCTU:

Hampuomuuecxozo eocnumanus

1.

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HAaCJEHIO,
MMOHUMAHUS 3HAYEHUS] X MUYECKOW HayKU B )KMU3HHU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJECTh
JIOCTOBEPHOM WH(pOpMaIHel 0 IePEAOBIX JOCTHXCHHIX U OTKPBITHIX MHPOBOH M OT€YECTBEHHON
XUMUH, 3aMHTEPECOBAHHO CTH B HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa U OOILECTBA;

I'pasicoanckozo éocnumanus

1.

MIPEJICTABIICHUS O COLMAILHBIX HOpMaX U MpaBUIIaxX MEXIIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTHBE,
TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOU AEATCIHHOCTH IIPH BHIITOIHEHUH YIeOHBIX,
MI03HABATEIBHBIX 32124, BEITOHEHHN XUMUYECKUX IKCIIEPUMEHTOB, CO3AaHUH yIeOHBIX IPOCKTOB,
CTpeMJICHHUS K B3aMMOIIOHUMAaHHWIO ¥ B3aUMOITOMOIIIY B TIPOIIecce 3TOH yueOHOH e TeNbHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MIOBEJICHHUE U MOCTYIIKH CBOMX TOBAPHILEH C MO3UIIMHA HPaBCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

llelmocmu HAY4YH020 NO3HAHUA

1.

MUPOBO33PEHYECKUX MPEJCTABICHUNA O BELIECTBE U XUMHUECKOM peaKkIH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO pa3BU THsI HAYKU U COCTAaBJIAIOIUX OCHOBY AJIsl IOHUMaHMsI CyLITHOCTH
Hay4YHOH KapTHHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI IPUPOJIBL,
B3aMMOCBS34X YEJIOBEKa C IPUPOJHON CpeioH, O pOJIM XUMHUH B TO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HAMIPABJICHHBIX Ha MMOJIyYeHHE HOBBIX 3HAHUHN 110 XUMUH, HEOOXOAUMBIX
JUTsl 00BSICHEHUS HAOJII01aeMBIX MPOIIECCOB U SBJICHUH;

M03HABATEIbHOM U HH(OPMAIIOHHOM KyJIbTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSTENILHOM paboTHI C
yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMHI TEXHIYECKUMH CPEICTBAMHU
UH(OPMAIIOHHBIX TEXHOJIOTHH;

WHTepeca K 00y4eHUIO U MO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
€aM000Pa30BaHHIO, UCCIICAOBATEIHCKOM IESTENLHOCTH, K OCO3HAHHOMY BHIOOPY HAMPABICHHOCTH U
YpOBHS 00Y4YEeHHUS B AaIbHEHIIIEM;

Dopmuposanus Kyapmypsl 300p06bs

1.

OCO3HaHM LICHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 JKU3HH, OCO3HAHUSI OCIEACTBUI N HEMPUATHS BPEAHBIX MIPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJIS, HAPKOTHKOB, KypeHHs), HEOOXOJMMOCTH COOIOAEHHS TPaBIII 0€30MacCHOCTH ITPU
o0paIieHuy ¢ XUMUIECKUMHE BEIIECTBAMH B OBITY U peasbHOM >KU3HH;

Tpyooeozo eéocnumanus

1.

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HON, Y4eOHOUCCIIeI0BATENbCKOH,
TBOPYECKOU M APYTHX BHIAX ACSATEIBHOCTH; HHTEpECa K MIPAKTHIECKOMY H3yUEHHUIO Npodeccuii u
TpyJla Pa3IMdHOTO PO/ia, B TOM YUCIIE HA OCHOBE MTPUMEHEHHMSI PEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HaHHOT'O BBIOOpa HHIMBUIYATLHON TPASKTOPUH MPOJIODKEHUS 00pa30BaHUsI ¢ yIETOM
JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

Ixonozuuecxkozo eocnumanus

1.

9KOJIOTUYECKH LIEIeCO00pa3sHOro OTHOLICHUS K IPUPOE KaK HCTOYHUKY >KU3HU Ha 3emiie, OCHOBE €€
CYILECTBOBAHUS, IOHUMAaHUS LIGHHOCTH 30pPOBOro U 6€30macHOro oopasa >KU3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PH3HUYECKOMY U IICHXHYECKOMY 310POBBIO, OCO3HAHHS [ICHHOCTH



coOJIF0IeHus TpaBWII O€301IaCHOTO TIOBEJICHUS IIPU Pa0dOTE C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX,
YTPOXKAIOIIKUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH IIPUMCHATDH 3HAHUSA, ITOJTYYaC€MBIC ITPHU U3YYCHUU XUMUH, IJIA PECIICHUA 3a1a4,
CBA3aHHEBIX C 0pr>1<afomel71 HpHpOI{HOﬁ cpezlofzi, TMOBBIICHUSA YPOBH: 9KOJIOTUYECKOM
KYJIbTYpPbI,0CO3HAHUSA r100aJIbHOTO XapakTepa 3KOJIOTrHICCKUX HpO6JIeM u HYTCﬁ HX pCHICHHUA
IIOCPEACTBOM METOIOB XUMHHU,

9KOJIOTUYECKOT'O MBIIIEHHs], yMEHHUS pPyKOBOACTBOBATHCSI UM B TIO3HABATENIbHOM, KOMMYHUKATUBHON
Y COLMAJIbHOM MPaKTUKE.

MeranpeaMeTHbIe pe3yabTaThl

B cocraBe MeTanpeIMETHBIX Pe3yIbTATOB BHIICISIOT 3HAYMMEIE 1151 (JOPMUPOBAHUS MUPOBO33PCHUS
oOIIeHayJHbIC TIOHATHUS (3aKOH, TEOPHS, PUHIIMI, TUTIOTE3a, (PAaKT, CUCTEMA, ITPOIECC, IKCIICPUMEHT U IIp.),
KOTOPBIC HCITONB3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETAaX U MO3BOJISIOT HA OCHOBE 3HAHUN 13
3THX MPeaMeTOB (OPMHUPOBATH MPEACTABICHHE O IIEJIOCTHOW HAYYHON KapTHHE MUPA, U YHUBEPCATIbHbIC
yueOHble AeiicTBHS (T03HABATEIbHbIC, KOMMYHHUKATHBHbBIC, PETYIISATHBHBIE), KOTOPbIE 00SCIICUHBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOATEIHHOMY IUITAHUPOBAHUIO M OCYIICCTBICHHUIO yUeOHOH IeATSIbHOCTH.

MertanpeaMeTHEIE pe3yIbTaThl OCBOCHHUS 00pa30BaTeIbHON IPOTPaMMEI IT0 XUMHUH OTPaXKalOT OBJIAICHUE
YHUBEpCAJIbHBIMU NTO3HABATENbHBIMU JEUCTBUAMH, B TOM YHCJIE:

Ba3zoevimu nozuueckumu oelicmeuamu

1.

YMEHHEM HUCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIJICHUS IPU OCBOSHUH 3HAaHUI: PAaCKPBIBATh CMBICT
XUMHUUYECKUX MTOHATUH (BBLACIATH UX XapaKTEPHbIE MPU3HAKH, yCTAaHABINBATH B3aUMOCBSA3h C
JPYTHMH TIOHATHSIMH ), KCITOJIL30BATh ITOHSTHS JJIs OOBSICHEHUS OTACIBHBIX (DaKTOB U SBJICHUM;
BBIOMPATh OCHOBAHHS U KPUTEPUH JJIS KITACCU(PUKAITUA XUMHYCSCKUX BEIIECTB M XUMHICCKUX
peaxIuii; ycTaHaBIMBATh TPUIHMHHOCIEACTBEHHBIE CBSA3U MEXKIY O0BEKTAMU U3YyUYESHHSI; CTPOUTh
JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIC, JICTyKTUBHEIE, IT0 AaHAJIOTHUHN); ACTATh BHIBOJIBI U
3aKJIIOYCHUS,

YMEHHEM IPUMEHSTH B IIPOLIECCE O3HAHUS CHMBOJIHUECKHE (3HAKOBBIC) MOZETIH, HCIIOIb3yEMBIC B
XMMUH, TPe00pPa30BBIBATE IIHPOKO IIPUMEHAEMbIE B XHMHHU MOJIEIIbHBIE TPEACTABICHHUS —
XMMHUYECKUH 3HaK (CHMBOJI BJIEMEHTA), XUMUYecKas (popMyna 1 ypaBHEHHE XUMUYECKON peaKkIuyu —
[P pelIeHUH Y9eOHOIIO3HABATENbHBIX 331a4; ¢ Y4ETOM 3TUX MOZAEIBHBIX NPEICTABICHUH BBISIBIIATH
¥ XapaKTepH30BaTh CYIIECTBEHHBIE IPU3HAKH U3Y9aeMbIX 00BEKTOB — XHMHYECKHX BEIIECTB U
XAMHUYECKUX PEaKLH;

Bazoevimu uccnedosamenvckumu oeiicmeuamu

1.

YMEHHUEM HUCIIO0JIB30BaTh NMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBE HHCTPYMECHTA IMTO3HAHMS, a TAKIKC B
Ka4ye€CTBE€ OCHOBBI IJIA (bOPMI/IpOBaHI/IH TUIIOTE3LI 110 IPOBEPKE MPABUIIBHOCTU BHICKA3bIBAEMbIX
CYXKJICHUH;

pUOOPETCHNE OTIBITA 110 ITAHUPOBAHHUIO, OPTAaHU3ALNH U IPOBEACHUIO YUCHUIECKUX
SKCHEPUMEHTOB: YMEHUE HAOII0aTh 3a X0 JJOM MPOLECCa, CAMOCTOSITENBHO IPOTrHO3UPOBATh €TO
pe3yabTaT, GopMyIIMpOBaTH 0000IIEHNS M BBIBOABI MO pe3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBAaHUs, COCTABIIATH OTYET O NMPOAETaHHOH padore;

Pabomoit c ungpopmanueit

1.

YMEHHEM BBIOMpaTh, aHAIN3UPOBATE U HHTEPIIPETHPOBATh MH (hopMaInIo pa3IMYHBIX BHIOB U (popm
IPEACTaBIICHUS, T0JTy4aeMYIO U3 Pa3HbIX UCTOUHUKOB (HAY4YHOIOMYJIIPHAs IUTEPATypa XUMUUECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE ocodus, pecypcsl HTepHETA);

YMEHHUEM NPUMEHSITh Pa3IMYHbIC METO/IBI M 3AIIPOCHI MPH MO KCKe 1 0TOOpe HHPOPMALIUK U
COOTBETCTBYIOIIHUX JTAHHBIX, HEOOXOUMBIX JUIS BBITOJIHEHHS yIeOHBIX U MO3HABATEIBHBIX 33144
ONpeeNIEHHOTO TUTIA; MPUOOPETEHHE OBITA B 00JIaCTH HCIIOIL30BaHUS HH(DOPMAITHOHHO-
KOMMYHHKaTHBHBIX TEXHOJIOTHIA, OBJI/ICHUE KYJIbTYPOI aKTUBHOTO HUCIIOJIb30BAHUS PA3IUYHBIX
TIOUCKOBBIX CHCTEM;



3.

YMEHHEM HCIIONIB30BATh M aHAIN3UPOBATH B IpoIecce YIeOHOU M NCCIIeI0BATEILCKON IS TEITbHOCTH
UHGOPMAIIHIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO3HCTBA U TPAHCIIOPTA HA COCTOSTHHUE
OKpYKaIoIel IPUPOTHOMN CPEIbI;

YHMGepcaJleblMll KOMMYHUKAmMUGHbIMU oelicmeusamu

1.

YMEHHEM 3aJ1aBaTh BOMPOCHI (B XO/€ AMaiora H/UiH JUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOU TEMBI,
(hopMyITHpPOBATh CBOU MPEIOKEHUST OTHOCHTEIILHO BBIIOHEHUS IPEATI0KESHHOH 3a/1a4u;

NPUOOPETEHHUE OIbITA IPE3CHTALIMN PE3YJIbTATOB BHIMOJIHEHUS XMMHUYECKOTO SKCIIEPUMEHTA
(;tabopatopHOTO OTbBITa, TA00PATOPHOH PAOOTHI 0 UCCIISIOBAHUIO CBOMCTB BeNIeCTB, y4eOHOTO
IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU ITO3HABATEIBHOM U HCCIIEA0BATENBCKON
JESITEeNBbHOCTH MIPU PEellICHUN BO3HUKAIOIIUX MPO0JIeM Ha OCHOBE y4ETa OOLIUX UHTEPECOB U
COIJIaCOBaHMS MO3UIMH (00CYXI€HHS, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD» U JAp.);

Yuueepcanvnvimu pezynamuenvimu oeiicmeuamu

1.

2.

YMEHHUEM CaMOCTOSITENIFHO OMPEACIISTh HENH AeATENHHOCTH, INTAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U TIPU HEOOXOIUMOCTH KOPPEKTUPOBAThH CBOIO JEATEIIBHOCTD, BRIOUPATh HanOoee
3¢ dekTuBHBIE CTIOCOOBI pelieH s YUeOHBIX U TT03HABATENILHBIX 33/1a4, KOPPEKTUPOBATh
MIPEAIIOKEHHBIN aITOPUTM IEHCTBUN IIPU BBIITOJIHEHNH 33JJaHUH C yIETOM MOTYyYEHUSI HOBBIX 3HAHUHN
00 n3ydaeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUIX;

YMEHHUEM HUCIIOJIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IPEJIaracMbI€ B YCIIOBUA 3aJaHUM.

[IpeameTHbIE PE3YIBTATHI

B cocTaBe npeMeTHBIX pe3yJIbTaTOB MO0 OCBOSHUIO 00sI3aTEIILHOT0 COJICPKAHUS, YCTAHOBJICHHOTO JTAaHHOMN
MIPUMEPHOH pabodeld MporpaMMOid, BBIIEISIOT: OCBOCHHBIC O0YJAIONUMHCS HayYHbIC 3HAHWSI, YMEHUS
crocoObI JieiicTBHM, crienupuIecKkue sl mpeaAMeT HOM 00acTi «XUMHUS», BUIBI ACATEIBHOCTH IO
MOJTyYSHHUIO HOBOTO 3HaHUS, €0 UHTEPIPETAIUHU, TPEOOPA30OBAHUIO U TPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUsX.

IIpenmeTHbIe pe3ynbTaThl MPEACTaBICHBI 110 FOAaM 00YUEHHS U OTPAKAIOT C(OPMUPOBAHHOCTH Y
00y4aroIXcs CIeIYIOIIX YMEHHIA:

8 KIIACC

1.

PACKpbi6ams CMBICT OCHOBHBIX XUMUYECKUX MOHITUN: aTOM, MOJIEKYJIa, XAMHUUECKHI 3JIEMEHT,
MIPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECh, BaJIEeHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi IOl XUMUYECKOTO
3JIEMEHTA, MOJISIPHBIN 00BEM, OKCHIT, KUCIIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUIIATEILHOCTh, CTCTICHb
OKHCJICHUSI, XUMUYECKasl peakiusl, TerioBoi 3 ekt peakuuu, KacCupukanus peakiuui,
XUMHYECKas CBS3b, PACTBOP, MACCOBast JIOJIS BEIIECTBA B PACTBOPE;

unnocmpupoeantv B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSTHUI (CM IO 1) 1 IPpUMCHSATDH OTU
IMOHATHA IIPU OIMMMCAHWU BEIIECTB U NX npeBpameHHﬁ;

UCNONIB306aMb XUMUIECKYIO CUMBOJIUKY JUISl COCTaBIEHUsI ()OPMYJT BEILIECTB U YpaBHEHHI
XUMUYECKUX PEaKIHIi;

Ol’lpe()eJl}lWIb BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI:IX COCIMHCHUAX, CTCIICHb OKUCJICHUA
JJICMCHTOB B 6I/IHapHBIX COCIUHCHUAX; IPUHAAJICIKHOCTD BCIICCTB K OHpC,E[eJ'IéHHOMy Kjaccy
COEIMHEHMH 110 (I)opMynaM; BUJI XUMHYECKOU CBS3U (KOBaJ’IeHTHaH n I/IOHHaSI) B HCOPraHNM4YCCKUX
COCIMHCHUAX

packpuieams cmbici nepuoaudeckoro 3akona /1. M. MenzneneeBa: 7eMOHCTPHPOBATh IIOHUMAaHHE
[EPUOIMYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX IEMEHTOB OT MX HOJIOKEHUS B IEPUOANYECKOIT
CHCTEME; 3aKOHOB COXPaHEHHsI MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO
yUYeHUs], 3aK0Ha ABOTa/IPO; ONUCHIBATNG U XAPAKMEPU308amsb TAOIHIHYIO (GOpMY MEPHOANIECKOI
CHCTEMbI XUMHUYECKHX DJICMEHTOB: Pa3JiMyaTh MOHATHS «IJIABHAS MOArpyma (Arpyrmmna)» u
«mmobouHas noarpymnmna (brpymmna)y, Maieie u 60JBIINE IEPHOIBI; COOMHOCUMb 0003HAUCHUS,
KOTOpbIe NMEIOTCs B Tabnuie «[lepuoamueckas cucrema xummdeckux neMentos J[. 1. MenneneeBa»



10.

11.

C YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHHS aTOMOB XUMHUYIECKUX SJIEMEHTOB (COCTaB M 3apsf apa,
oO11ee YKrcIo AIIEKTPOHOB U pacipeiesieHNe UX O SIEKTPOHHBIM CII0SIM);

Kraccuguyuposams XUMAIECKHE JIEMEHTHI; HEOPTaHUIECKHE BEIIeCTBA; XUMUUECKHE PeakIuu (10
YHCITy ¥ COCTaBY YYacTBYIOIINX B PEaKIMU BEIIECTB, 110 TEINIOBOMY 3D (DeKTy);

Xapaxkmepuzoeams (ONUCbI8AMyb) OOINE XUMIYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPKAA OIMCAHUE NIPUME PAMHU MOJEKYJISPHBIX YPAaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX
peaxuuii;

npocHosupoeams CBOIICTBa BC€HIICCTB B 3aBUCHMMOCTH OT UX KAQYCCTBCHHOI'O COCTaBa, BO3MOKHOCTHU
IMPOTCKAaHUA XUMHNYICCKHUX IIPC BpaIHeHI/II\/'I B Pa3jINYHbIX YCIIOBUAX;

8LIYUCTAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAaCCOBYIO J0JIO
XMMHYECKOTO JIeMEHTa 10 (hopMyJie COeTMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO
JIUTH PacuéThl 10 YPaBHEHUIO XUMUYECKON peaKiuy;

npuMeHsimb OCHOBHBIE ONIEPAIMHA MBICIIUTETHHON JESTEIIbHOCTH — aHAlIN3 U CHHTE3, CPABHEHHE,
000011IeHNe, CHCTEMATHU3ALINIO, KITaCCU(UKAIUIO, BBISIBJICHUE TIPUYMHHOCIIEICTBEHHBIX CBA3CH — IS
W3YYEHHs CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIHI; €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHHS —
HaOITI0JICHHE, 3MEPEHHE, MOJICIIUPOBAHUE, SKCIICPUMEHT (peabHBIN U MBICIICHHBIH);

cnedoeams TpaBUIIaM TOJIb30BaHHs XUMUYECKOH MOCYI0H U Tab0paTOPHBIM 000pyI0BaHHEM, a
TaKKe MpaBHIaM OOPAICHHS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSIMH 10 BBIIIOJTHEHUIO
7TaboPaTOPHBIX XUMUYECKUX OTBITOB IO MONYICHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECCTB
(BOoZOpOIa M KUCIOPO/a), IPUTOTOBICHHIO PACTBOPOB C ONPEACIEHHOI MacCOBOM Joeit
PacTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U MPOBOIUTH XMMUYECKHE IKCIIEPHMEHTHI 110
PAaCIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C OMOIIBIO HHANKATOPOB (JTakMyc, Geronpranens,
METHJIOPAHK U 1Ip.).

9 KJIACC

1.

PACKpbI8amb CMbIC/I OCHOBHBIX XUMUYECKUX MOHSITHI: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, NOH,
KaTHUOH, aHHOH, IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD,
CTETICHb OKHCIICHUS, XUMUIECKAs PEaKIUs, XUMUIECKAsl CBA3b, TEIIOBOM AP (PEKT peaKIiu, MO,
MOJISIPHBII 00BEM, PACTBOD; DIIEKTPOIHUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTHIECKAsT JUCCOIIUAITHS,
peaxkiuy HOHHOTO 0OMeHa, 0OpaTUMble U HEOOpaTHMBIE PEaKIK, OKUCIUTEITbHOBOCCTAHOBUTEIHHBIE
peaKIny, OKUCIHUTEN, BOCCTAHOBUTENb, OKUCIICHHE H BOCCTAHOBIICHHE, aJUIOTPOIINS, aM(pOTEPHOCTD,
XUMHUYECKas CBs3b (KOBAJICHTHAs, HIOHHAS, METAJUINYECKas), KPUCTALIMYECKas pelIéTka, Koppo3us
METAIJIOB, CIJIABbI; CKOPOCTh XUMHUYECKOH peakiiuu, mpeaesbHo Jomyctumas kol nentpanus (I1J1K);

unnrocmpupoedntv B3auMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUI (CM. 1'[1) 1 NPUMCHSATDH OTU INOHATUA
IIpy OTTMCAaHUH BCUICCTB U UX npeBpameHm‘/'I;

ucnoivzoeamsb XUMUYCCKYHO CUMBOJIMKY AJIs1 COCTAaBJICHUA (bOpMYJ'I BCHICCTB U ypaBHeHI/II\/'I
XUMHNYCCKHUX peaKL[I/Iﬁ;

onpedensims BAJICHTHOCTb U CTENIEHb OKUCIIEHUS! XUMUYECKHX JIEMEHTOB B COEJUHEHUSAX PA3IMYHOTO
COCTaBa; MPUHAICKHOCTH BEIIECTB K ONMPECIEHHOMY KIIacCy COSANHEHHH M0 (popMyIiaM; BH
XUMHUYECKOU CBSA3H (KOBAJICHTHAS, HOHHASI, METAJUTMYECKas) B HEOPTaHUYECKUX COCTUHECHUSAX; 3apsi]
HOHA TI0 XUMUYECKOH (OopMyIIe; XapakTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPraHWYESCKUX COSAMHEHUH,
TUN KPUCTATMUECKOHN PEIETKN KOHKPETHOTO BEILIECTBA;

packpwieams cmpica neproayeckoro 3akona J[. M. MenneneeBa u IeMOHCTPHPOBATH €I0
MIOHUMAHUE: ONUCHIBAMb U XAPAKIMePU306anms TAOIMIHYIO (GOpPMY TEPUOIMICCKON CHCTEMBI
XUMHAYECKUX DJIEMEHTOB: Pa3IndaTh MOHATHUS «TJIaBHAS MOATrPyIa (Arpymmna)» U «ImododHas
noarpymnma (bpyrra)y, mansie U 00JbIINE IEPHUOJIBL, COOMHOCUMb 0003HAYCHHUS, KOTOPhIE UMEIOTCS B
MEPUOMIECCKOM TaOIHIIE, C YUCTOBBIMU XapAKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMUYECKUX
JJIEMEHTOB (COCTaB | 3apsi]I spa, OOIIee YUCIIO IICKTPOHOB U PACIIPESIICHHUE HX IO DIICKTPOHHBIM
CIIOSIM); 00BSICHAMb O0LINE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB U MX COSTUHEHHH B
npeenax Majibix IePUOJOB U TIIABHBIX MOJATPYII C YYETOM CTPOCHUS X aTOMOB;



6. ruaccugpuyuposamv XUMUUCCKHE dJIEMEHTHI; HEOPTaHUICCKUE BEIIECTBA; XMMUYECKUE PEaKIUH (110
YHCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIUIOBOMY 3P dEKTy, 0 H3MEHCHHIO
CTETIeHEeW OKHCIICHHSI XUMUUECKIX 3JIEMEHTOB);

7. Xxapaxmepuzoeams (onucvléams) oOUINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX KJIaCCOB,
MOJTBEPIKAast OMMUCAHUE IPUME PAMHU MOJICKYJISIPHBIX M HOHHBIX YPABHEHUIH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKLINi;

8. cocmaenamv ypaBHEHUS HIEKTPOTUTUICCKON UCCOIMALINH KHACIIOT, IET0YSH U CONCH; TOHBIC 1
COKpaII¢HHBIC YPaBHEHHS PEaKIHii HOHHOTO 0OMEHa; ypaBHEHHS PEakIUid, IIOATBEP K IAFOIITIX
CYyILLECTBOBAaHUE F€HETUYECKOH CBSI3U MEXKAY BELECTBAMU PA3JIMUHBIX KIACCOB;

9. packpvléams CyIIHOCTh OKUCIUTELHOBOCCTAHOBUTENBHBIX PEAKIHIA TIOCPEACTBOM COCTABICHHS
ANIEKTPOHHOTO OallaHCca ITUX PEaKIIHii;

10. npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS; BO3MOKHOCTH ITPOTEKAHUS
XUMHUYECKUX MIPEBPAILEHUH B pa3InYHbIX YCIOBUSAX;

11. ewviuucasams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB; MacCOBYIO JIOJO
XHUMAYECKOTO dJIEMEHTa 10 (Op MyJie COeANHECHHST; MaCCOBYIO JONIO BEIIECTBA B PAaCTBOPE;
MIPOBOAMTE PACUETHI MO YPaBHEHHUIO XUMIUECKON PEaKIIny;

12. credosamsb ipaBUIIaM MOJB30BAHM XUMUYECKO MOCYI0H 1 1ab0paTOPHEIM 000PYIOBaHHEM, &
TaKXKe [IPaBHJIaM OOPAIEHHS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIHUSAMH 10 BHITOJTHECHUIO
71ab0paTOPHBIX XUMHUYCSCKHUX OTBITOB IO MOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
Y YTTIEKUCIIOTO Ta3a);

13. nposodums peaxkuum, MOATBEPXKIAFOIINE KAYeCTBEHHBIH CO CTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM IyTEM XJIOpUA OpOMUL, HOUA, KapOoHaT, hocdaT, CHIUKAT, CYIb(aTt, THAPOKCUAUOHEL,
KaTHOHBI AMMOHUS U MOHBI U3yYEHHBIX METAIUIOB, IPUCYTCTBYIOILINE B BOAHBIX pACTBOpax
HEOPraHW4eCKUX BEILECTB;

14. npumensms OCHOBHBIE OIEPAIIMU MBICIUTENBHOH AEATEIbHOCT — aHAJIU3 U CUHTE3, CPaBHEHHE,
000011eHre, CHCTEMaTH3aNHNIo, BRISBICHNE IPUYNHHOCIICICTBEHHBIX CBSI3eH — JUTA M3yYeHUS
CBOWCTB BEIIIECTB U XUMUUYECKUX PEAKIUIf; €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHUS — HAOMIOICHHE,
U3MepeHne, MOJICITUPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA 1 MBICIICHHBIH).

COZAEPXAHUME YUEBHOI'O ITPEJMETA «XUMMA» 110 TOJAM N3YUEHNA 8 KITACC

HepBOHa‘laJ’[LHLIe XUMHUYECCKHUEC ITOHATUA

IIpenmet xumun. Posib XuMuH B JKH3HU YeaoBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB.
ArperaTHoe COCTOAHUEC BCUICCTB. HOHHTI/IG 0 METOAAax IMO3HAHUA B XUMUMH. XI/IMI/IH B CUCTCMC HayK . I'II/ICTBIC
BeniecTBa U cMecH . CriocoObl pasjiesieHus: cMecei .

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHUE 3NIeMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie U CI0XKHBIE
BelecTBa. ATOMHOMOJIEKYJISIPHOE YUECHHE.

XuMudeckas (bopMyna. BajeHTHOCTh aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIHICCTB.
OtHocurenbpHasg aTomHas Mmacca. OTHOCHTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHUYCCKOI'O
JJICMCHTA B COCIMHCHUU.

duznueckne U XMMHUECKHE SIBJICHUS. XUMHUYECKas peakiusi U €€ Mpu3HaKku. 3aKOH COXpPaHEHHs Macchl
BenlecTB. XUMHUUYecKUe ypaBHeHMs. Knaccudukanus XuMUIeCKUX peakiuii (COeAMHEHUS, Pa3iokKeHus,
3aMelLeHHs).

XUMUYECKHIA DKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCY/I0M, C TIPaBHUIIaMHU paOOThI B JIA0OPATOPUH H
npuémMaMu oOpalIeHus ¢ JTab0paTOPHBIM 000PYIOBAHUEM; H3YUICHUE U OMKCAHUE (PUIMUECKIX CBOMCTB
00pa3oB HEOPraHWIECKUX BEIECTB; HaOMoAeHNe (Pru3niecKuX (IUIaBICHUE BOCKA, TASTHUE JIbJA, PACTHPAHUE
caxapa B CTYIIKE, KHIICHE W KOHJCHCAIHS BOJBI) M XUMUIECKUX (TOPEHUE CBEYH, MPOKATNBAHNE MEIHOM
IIPOBOJIOKH, B3aUMOJEHCTBHE MeJa C KHCIIOTOH) SIBIICHUH, HAOJIIOICHHUE M OTIMCAHUE TPU3HAKOB MTPOTEKAHII
XUMHAYECKUX PEaKIHi (pa3ioKeHUE caxapa, B3aUMOJICHCTBUE CEPHON KHCIOTHI ¢ XJIOPUIOM Oapus,
paznoxenue ruapokcuaa menu (II) npu HarpeBanuu, B3auMoeiicTBHE Xxene3a ¢ pactBopom conu meau(Il));
U3y4deHHE CII0CO00B pa3IeNieHHs] CMecei (C TOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BRITAPUBAHNE, TUCTIILISIIS,
XpomMaTo rpadus), IpOBEJACHUE OYUCTKY IIOBAPSHHOM COJM; HAOIOACHUE U OIIICAHKUE PE3yIbTaTOB



IPOBEJCHHS OIBITA, WLTIOCTPHPYIOIIETO 3aKOH COXPAHEHHSI MAcChl; CO3aHNE MOJIeTIeH MOJICKY
(IIapOCTEPKHEBBIX) .

BaxxuHeiimue NPeaACTAaBUTEIN HEOPraHUIECKUX BEIIECTB

Bosnmyx — cmech razoB. CocraB Bozayxa. Kuciaopon — ameMeHT U mpocToe BemecTBo. Haxoxnenue
KUCIIOpO/ia B IpHupoie, GU3MIeCKHe U XUMHYECKHe CBoMcTBa (peakiuu roperus). Okcunsl. [IpumeHenue
kucinopoja. CnocoObl MOMyYeHUs KUCIOPoia B 1a00paTopHy U MPOMBIIUIEHHOCTH. KpyroBopot kucinoponaa B
npupoe. O30H — ajIoTpOIHas MOTUPHUKALNS KHCIOPOIa.

TermnoBoit 3phexT XUMHIECKOH peakIny, TEPMOXUMHIECCKIE YPAaBHEHNUS, YK30 U SHAOTEPMHUECCKIE PEaKIINH.
TorumBo: yroyib U METaH. 3arps3HeHNe BO3IyXa, YCHICHHE ITAPHUKOBOTO (P PEeKTa, pa3pylIeHUE 030HOBOTO
cl1o4 .

Bonopon — anemeHT 1 mpocroe BemecTBo. HaxoxeHne Bojopoa B npupojie, Gu3n4eckre 1 XUMHIECKHe
CBOWCTBA, IPUMEHEHHUE, CIIOCOObI noydeHus. CocTaB KUCIOT U coueil .

KonmuecTBo BemectBa. Moibs. Mossipaas Macca. 3akoH ABoraipo. MoJsipHbIi 006EM razos. Pacdérel mo
XUMHYECKUM YPaBHEHUSIM.

®dusnueckne cBoicTBa BoAbL. Bona kak pactBoputens. PactBopsl. HackieHHbIE 1 HEHACHIIIIEHHBIE
pacTBOpbl. Pacmeopumocms sewjecms ¢ ooe.* MaccoBasi 10Jis BEIIECTBA B pacTBOpe. XUMUYECKHE CBOICTBA
Bozbl. CocTaB ocHOBaHUil. Poiib pacTBOPOB B MpHUpO/Ie U B *KU3HH YesioBeka. KpyroBopoT BOAbI B IPUPOJIE.
3arpsi3sHeHue NpUpoAHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOL.

Kiaccuduxanust Heoprannueckux coennueHnit. Oxcuapl. Knaccudukanus okcuaoB: coeodpasyromnime
(ocHOBHBIE, KHCIIOTHBIC, aM(OTepHBIC) H HeconeoOpa3yromue. HoMeHkIaTypa OKCHIOB (MEXIyHApOIHAS U
TpuBHanbHastH). PU3MUECKHe I XUMUUECKUE CBOHCTBA OKCcHAOB. [lomyuenue.

OcnoBanns. Knaccugukanus ocHOBaHHUI: MIEOYHN M HEPACTBOPUMBIC OCHOBaHUS. HOMEHKIIaTypa OCHOBaHHUI
(MexmyHapoaHas v TpuBUaibHas ). Ou3nyecKkre 1 XUMUYECKHUE CBOMCTBA OcHOBaHWH. [lomydeHne ocHOBaHUIA.

Kucnotsl. Kimaccudukarust kucnor. HomeHkIaTypa KUCIOT (MeXIyHapoIHast U TpUBHaNbHast). PU3HUecKue U
XHMHUYECKHEe cBorcTBa KACIOT. P aktuBHOCTH MeTamioB H. H. bekerosa. [Tonydenne kucnor.

Comu. Homenkatypa coneld (MeXayHapoiHasi ¥ TpuBHaibHasH). Duznyeckue 1 XUMUYECKHE CBOWCTBA COJEH.
CrtocoOBI TOTyYeHNUS COJICH.

T'eneTnueckas cBSI3b MCXKAY KJIaCCaMU HEOPraHMYICCKUX COGHHHGHHﬁ.

XUMHYECKHI SKCIIEPUMEHT: Ka4eCTBEHHOE ONPEACIICHHE COJEePKaHMsI KUCIOPOa B BO3LyXe; MOIyUYCHHUE,
coOupaHue, pacrio3HaBaHUE U H3YYCHHE CBOMCTB KUCIOPOa; HAOIIOACHNE B3aHMOICHCTBYS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHSI BOSHUKHOBEHUS U IIPEKpAIlleHNs TopeHHs (ToXkapa); 03HAKOMJICHHE ¢ 00pa3aMu
OKCHJIOB M OIMCaHHE UX CBOICTB; IOJIydeHne, COOMpaHne, paclio3HaBaHUE 1 U3yYeHHE CBOWCTB BOAOPOA
(ropenme); B3anMojencTBre Bogopoaa ¢ okcnaoM Mean(ll) (Bo3MOXKHO MCIIOIB30BaHNE BHIEOMATEPHAIIOB);
Ha0JrojeHre 00pa3lLoB BEIIECTB KOINYECTBOM 1 MOJIb; HCClIeIOBaHNE OCOOCHHOCTEH PaCTBOPEHUS BELIECTB C
Pa3IM4HOI PaCTBOPHMOCTBIO; IPUTOTOBJICHUE PACTBOPOB € ONpPEACIEHHON MacCOBOIl 10J1ell pacTBOPEHHOTO
BEILIECTBA; B3aMMOIEHCTBHE BOJIBI C METAIAMH (HATPHEM U KaJbIiieM) (BO3MOXKHO HCIIOJIb30BaHNE
BHUJICOMAaTEPHAIIOB); OIPEIEICHUE PACTBOPOB KUCIIOT U IET0YeH ¢ IOMOIbIO HHANKATOPOB; UCCIICIOBAHNE
00pas31l0B HEOPraHMYECKUX BELISCTB pa3 JMYHBIX KIIACCOB; HAOIO/ICHNE N3MEHEHHUS OKPACKU HHANKATOPOB B
pacTBOpax KHCIOT U IIeNovei; n3ydeHne 3anMozaeicTsmg okcu aa meau(ll) ¢ pactBopom cepHOH KUCITOTEI,
KHCJIOT C METAJIJIaMU, peaKqu/'I HCﬁTpaHHSaHHPI; TIOJIYYC€HUEC HEPACTBOPUMBIX OCHOBaHHﬁ, BBITECCHCHHE OHOI'O
MeTaJlIa IPyruM U3 pacTBOpa COJH; PEIICHHE SKCIICPUMEHTANIBHBIX 3a1a4 10 TeMe «BaxHeHue Kiiacchl
HEOPraHWYECKUX COCANHEHHI.

Iepuoguyeckuii 3aK0H M NepuoUYecKas cucreMa Xumuyeckux 3j1emenToB . U. MenaeneeBa. Ctpoen
e aTOMOB.

Xumuueckasi CBA3b. OKHCIANTEIHLHO-BOCCTAHOBHTEIbHbBIE peakuun

[TepBBIe MOMBITKY KIACCUPHUKAINT XUMHUIECKUX 37I1€MEHTOB. [loHsATHE O TpymIIax CXOTHBIX YJIEMEHTOB
(1IesToYHbIe U MIETOYHO3EeMETbHBIC METAIIIBI, TaJOr€Hbl, HHEPTHBIE T'a3bl. DIEMEHTHI, KOTOPBIE 00pa3yroT
aM(OTEepHBIC OKCHIBI U TUAPOKCHUJIEI.



[Mepuonnueckuii 3akoH. [Teproauueckas cucreMa XuMudeckux snemeHToB /1. 1. MenneneeBa. Buibl TaOuuist
«ITeproanueckas cucreMa xumMuaeckux eMenToB [l . U . MenneneeBa» . [lepuons! u rpynmsl . @u3ndeckuit
CMBICIT TIOPSJIKOBOTO HOMEpa, HOMEPOB IEPH OJ1a M TPYIIIIHI 3JIEMEHTA .

Crpoenue aroMoB. CocTaB aTOMHBIX siiep. M30Tonsl. D1eKTpoHbl. CTpOEHUE 3NEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHYECKUX JIEMEHTOB Neproandeckoil cucrems! [I. M. MenaeneeBa. XapakTepuCcTUKa
XUMHYECKOTO 3JIEMEHTA 10 €ro MOJIOKEHUIO B mepuoanyeckoit cucreme J1. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJnyca aTOMOB XUMHUYECKUX 3JI€ MEHTOB, METAJNINYECKUX 1 HEMETAJUINYECKUX
CBOWCTB I10 TPYIIIaM H IlepruoaaM. 3HAUCHNE IIEPHOINUECKOTO 3aKOHA U IIEPHOIUIECKON CHCTEMBI
XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHSI HAyKU U TIpakT ku . [ . U . MenneneeB — y4€HbIN 1 TpaXTaHUH .

OJEKTPOOTPHUIIATEIEHOCTh XUMUIECKUX JIEMEHTOB. XUMHYE CKasl CBS3b (MOHHAS, KOBAJICHTHASI OJSIPHAS U
KOBaJICHTHAs Herlo JisipHast). CteneHp okucieHust. OKUCIUTETFHOBOCCTAHOBHUTENFHBIE peakuuu. [1pomeccsr
OKHCJIEHUS U BOCCTaHOBIIEHHsI. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMUYECKHI SKCTICPUMEHT: N3ydeHHe 00pa3IoB BENIECTB METAJl JIOB M HEMETAJLIOB; B3aUMOJICHCTBHE
THAPOKCHJIA IIMHKA C PACTBOPAMHU KUCIIOT U IIEJI0Ueii; MPOBEACHUE OIBITOB, MILTIOCTPUPYIOIIUX PUMEPHI
OKHUCIIUTENIbHOBOCCTAHOBUTEIILHBIX PeaKIMid (ropeHue, peakiuy pa3IoKeHHsl, COSTUHEHU).

MexnpeIMeTHbIE CBSI3U

Peanu3zarnust MeXpeAMETHBIX CBA3eH NP N3yYEHUH XUMHUU B § KJIacce OCYILECTBIISETCS uepes
HCIIOJIB30BAHUE KAaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHMH, TaK U MOHATHH, SBJISIOIUXCS CUCTEMHBIMU IS
OTAENBHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO01ue ecTeCTBEeHHOHAYUHBIC TTOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIU3, CHHTE3,
KI1accu(pHKaIus, IePUOTUIHOCTD, HAOIOIEHUE, SKCIICPUMEHT, MOJICITUPOBAHKE, U3MEPEHUE, MOJICb,
SIBJICHUE.

®duszuka: Matepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PaAMOAKTUBHOCTh, MOJIEKYJIa,
3JIEKTPUIECKHIN 3apsiJl, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3, PU3NICCKUC BETUIHHEI,
€JIMHUILIBI U3MEPEHHUS, KOCMOC, TUTaHEeTHI, 3BE371b1, COTHIIE.

Buonorus: poTtocunres, npixanue, ornochepa.

T'eorpadms: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TOPOJIbI, TIOJIE3HBIE HCKOMAeMBbIE, TOILJIMBO, BOJHBIE
pecypcesi .

9 KJIACC

BelIIeCTBO U XUMHYECKasl peaKlusd

ITepuonnuecknii 3akoH. [leproguueckas cuctema xumuieckux anemenToB JI. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHUECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS,
KaJlbIUs U UX COCIUHEHUN B COOTBETCTBHUHU C MOJOKEHUEM DIIEMEHTOB B MIEPUOANYECKON CUCTEME U
cTpoeHreM ux aroMoB. CTpOSHHE BEIEeCTBA: BUJIbI XUMUIECKON CBSI3U. THITHI KPUCTAJUTMYECKHUX PEMIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKY U BUIA XUMUUECKON CBSA3H.

Krnaccugukanys 1 HOMEHKIIATypa HEOPTaHIMYESCKHUX BEIISCTB (MEKIyHAPOIHAS U TPUBHAIbHAS ). XUMUIECKUEC
CBOICTBa BEIIECTB, OTHOCAIINXCS K Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX CO €NMHEHHUN, TCHETHUYECKAs CBSI3b
HEOPTaHWYECKHUX BEIECTB.

Krnaccndukanus XuMHYECKAX PEAKIUA MO pa3IHYHBIM MpU3HAKaM (TI0 YHCITY U COCTaBY YYaCTBYIOIIUX B
PeakIuy BEIIECTB, MO TETNIOBOMY 3G (EeKTy, IO U3MEHEHHIO CTENICHEW OKUCIICHHSI XUMHYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, 10 YYACTHIO KaTaIU3aTopa). K30 U SJHAOTEPMHUYECKHE PEAKIINN, TS PMOXHUMHUIECKHUE
ypaBHEHHUS.

[TonsiTHe 0 cCKOpOCTH XUMHUYECKOH peakuuu. [loHsTre 06 00paTHMBIX 1 HEOOPATUMBIX XUMHUYECKUX PEAKIIUSX.
IToHsITHE O TOMOTEHHBIX U TeTEPOTeHHBIX PeaKUUAX. [IoHamue 0 Xumuieckom

pasnogecuu. Daxmopol, rUAIOUWUE HA CKOPOCHb XUMUYECKOU PeaKyuul U NOJIONCEHUE XUMUYECKO20 PAGHOBECU
.



MexaHn3M OKHCINTETFHOBOCCTAHOBUTEIBHBIX PEaKInii (3MEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTaHOBHUTEIHHON pEaKium).

Teopus ANEKTPOTUTHUECKOMN TUCCOIUAIIH. DIEKTPOIUTHI U HEANEKTponuThl. KaTroHbl, anHnoHbsl. Mexanusm
JUCCOILMAIMY BEIIECTB C Pa3IMuHBIMU BUJIAMU XUMHUYECKO cBs3U. CTeneHpb auccounanuu. CUibHbIE U
CJ1abble IEKTPOIHUTHL.

Peakunu nonHoro oOMeHa. Y CIIOBHs IPOTEKAHUS pEaKii HOHHOTO OOMEHa, MOJIHbIE U COKpaIEHHbIE
HOHHBIE ypaBHEHUs peakiuii. CBOICTBa KUCIIOT, OCHOBAHHIA U COJIEH B CBETE MPEACTaBIeHHA 00
ANEKTPOIUTHYECKON rcconuanuu. KauecTBeHHbIEe peakiluu Ha WOHKI . [loHsmue o eudpoause coeli .

XUMHUYECKHI KCIIEPUMEHT: 03HAKOMIICHHE C MOJIEIIIMH KPHUCTAUTHISCKUX PEIIETOK HEOPraHUIECKUX
BEIIECTB — METAJNIOB M HEMETAIIOB (TpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPHs);
UCCIIeI0OBaHIE 3aBUCHMOCTH CKOPOCTH XUMHUYECKO# PEakiny OT BO3ACHCTBHS Pa3IniHbIX (JaKTOPOB;
HCCIIeI0BaHME 3JIEKTPOIIPOBOTHOCTH PaCTBOPOB BELIECTB, IPOIIECCa TUCCOLMALIMN KUCIIOT, IeIouer 1 coneit
(BO3MOKHO HCITOJIH30BaHUE BUICOMATEPHAIIOB); IPO BEACHHUE OIBITOB, HILUTIOCTPUPYIOUIUX IPU3HAKU
NPOTEKaHUsI Peakiuii HOHHOTO 0OMeHa (00pa3oBaHKe OCallKa, BBIICICHHE ra3a, 00pa3oBaHKe BOJIbI); OIBITOB,
WLTIOCTPUPYIOIIUX MPUMEPBI OKUCIHU TEIbHOBOCCTAHOBHUTEIILHBIX PEAKIHid (TOPSHUE, PEAKI[UH Pa3I0KCHUS,
COCIIMHEHMS); PacIiO3HABAaHNE HEOPTaHMUCCKHUX BEIIECTB C TIOMOIIIBIO KAYeCTBEHHBIX PEAKIHMA Ha HOHBI;
pelIeHre KCIePUMEHTAIBHBIX 33124 .

Hemerasibl M UX COeIMHEHUA

OO0m1as xapaKTepuCTHKa TAIOreHOB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIE CTENICHN OKUCIICHHS.
Crpoenue U (pU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKUE CBOMCTBA HA IpUMeEpe
xJIopa (B3auMoJIeiicTBHE ¢ MeTaJUIaMH, HeMeTaJuIaMH, IesioyaMu). XnopoBoaopo. CossiHas KUCIIOTa,
XUMHUYECKUE CBOMCTBA, OJy4YeHHe, IpuMeHeHue. [leificTBue Xjaopa u XJ0poBOAOpOIa Ha OpraHU3M YesIOBeKa.
Bakneiime XJI0pHUIbl U UX HAXOXKACHUE B IPUPOJIE .

O6m1as xapakrepucTrka 3JeMeHToB VIArpymmer. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTETICHU
OKHCIICHUS.

CrtpoeHnue u (pnu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AIIIOTPOITHBIE MOAU(PHUKAIINN
KHCJIOpPOJIa U cepbl. XMMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHUE, PU3MUCCKUE H XUMUYICCKHE
cBoiicTBa. OKCHJIBI CEPBI KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, GU3NYECKHE U
XMMHYECKHe CBOUCTBA (00IMe KaK MPeACTaBUTENS Kilacca KHCIIOT U creruduyeckne). XUMHUUECKHE PEaKIIH,
JIeKaIye B OCHOBE MPOMBIIIUIEHHOTO crioco0a MomydeHus: cepHoi KucinoThl. [Ipumenenue. Conu cepHOM
KHCJIOTBI, KAYeCTBEHHASI peakiivsl Ha cynb(aTnon. HaxoxaeHue cepbl U e€ COeTMHEHUI B IPUPOJIE .
XUMUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMU Cepbl (KUCIOTHBIC JOXKIHU, 3arpsA3HEHHE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHHS .

OO6mas xapakTepucTuka syieMeHToB VArpynmbsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHbBIE CTENICHH
OKHCJICHUSI.

A30T, pacipocTpaHEHHE B IPUPOJE, (PU3HUECKHE M XMMUUECKHE CBOHCTBA. KpyroBopoT a3oTa B mpupoe .
AMMHaK, ero (pU3NUECKHE U XMMUIECKUE CBOWCTRA, TIOIyYeHHE U IpuMeHeHne. Conyu aMMOHUS, UX
(usnyecKue U XMMHYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbI aMMOHHS. A30THas
KHCIIOTa, e€ MoydeHne, GU3NIecKie 1 XUMUIECKHe CBOMCTBA (00IIHe KaK MPeACTaBUTEI Kilacca KUCIIOT U
cnenuguyueckue. Mcnoiap3oBaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPATIBHBIX YI0OpEHUI.
XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU, 3arpsI3HEHNE
BO3/lyXa, IOYBBI U BOJOEMOB).

®dochop, amtotponHbie Moaupukanuu Gocdopa, pusnueckue u xumuieckue cpoiictsa. Oxcup Gochopa(V) u
(ochopHas kucmora, HU3NIECKUE U XUMHIESCKUE CBOMCTBA, OydeHHe. Mcnonp3oBanue Gpocdaros B
KadecTBE MUHEPATBHBIX YA0OpEeHUIL.

0611135{ XapaKTCPUCTUKA JICMCHTOB IVAI’pyHHI)I. OcobeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBLIC CTCIICHU
OKHUCJICHHUSA .

VYriepon, aluoTponHbie MOAU(GHUKALNH, PACHPOCTPaHEHHE B IPUPOJIE, HU3MYECKHE 1 XUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriiepoaa B npupoze. OKcuabl yriiepoaa, ux GU3n4ecKue U XUMHISCKUE CBOCTBA,
JICUCTBUE HA )KUBbIE OPraHU3MBbI, OJIyYeHHE 1 IPUMEHEHHE. DKOJIOTMYECKHE IPOOIIEMbI, CBSI3aHHbIC C
okcunom yriaepona(IV); runoresa rmo0anbHOTO MOTEIUICHUS KIIMMATa; MApHUKOBEIHN 3G (deKT. YroiapHast
KHCJIOTa ¥ e€ COJH, MX (PM3HYCCKHUE I XUMHUYECKHIE CBOMCTBA, MOMyUYeHUE U npuMeHeHne. KadecTBeHHas



peaxius Ha kKapOOHAaTHOHEI. Vcnob30BaHue KapOOHATOB B OBITY, METUITMHE, IPOMBIIIJICHHOCTH U CEITbCKOM
XO3SIUCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAK O COCAMHEHMSX yriieposaa (MeTaH, 3TaH, STHICH,
alleTUWIEH, ATaHOJ, TTULEPUH, YKCYCHasl KUCI0Ta). Mx cocmag u xumuieckoe cmpoenue. Ilonarue o
OMOJIOrMYEeCKH BayKHBIX BEILIECTBAX: JKUPAX, ONIKAX, YIIEBOJaX — U UX POJIH B XKU3HH

yenoBeka. MamepuanbHoe eOUHCTNBO OP2AHUYECKUX U HeOPLAHUUECKUX COeOUHEeHU.

KpemHnii, ero pusnveckue 1 XUMUIECKHAE CBOMCTBA, OTyUeHHE U puMeHeHue. COeIMHEHUS KPEMHHS B
npupoje. O0mue npectapnerus 00 okcue kpeMuusa(IV) u kpemareBoit kucnore. CHIMKATBI, KX
UCIIOJIb30BaHUE B OBITY, MEHIIMHE,

NPOMBIIUIEHHOCTH. Badicheliuiue cmpoumenvHvle Mamepuaibl: Kepamuxa, Cmekio, yemerm, 6emoH, sicene306
emon. [Ipobremul 6e30naCHO20 UCNONB306AHUSL CPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEBHOU JCU3HIL.

XuUMHUYECKHI KCIIEPUMEHT: U3yUSHHE 00pa3I0B HEOPTaHIMUECKIX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTEHI,
MPOBEICHHUE KAUSCTBEHHBIX PEaKIIMi Ha XJIOPUANOHBI U HAOIOICHHE PU3HAKOB MX MPOTCKAHUS;, OTIBITHI,
oTpaxaronie pU3nIecKre 1 XUMUYECKHE CBOWCTBA raJIOreHOB U X COSUHEHHH (BO3MOXHO UCIIONb30BaHHE
BHUJICOMATEpHAJIOB); 03HAKOMJIEHHE ¢ 00pa3liaMH XJIOPHIOB (TaJOTeHUIOB); 03HAKOMIIEHHE C 00pa3liaMy Cephl
U e€ coelMHeHNAMH (BO3 MOYKHO HCITOJIb30BaHUE BUIEOMATEPHAIIOB); HAOII0AEHHE Ipoliecca 00y ITHBaHUS
caxapa noj JieiicTBHeM KOHICHTPHUPOBAHHOMN CEPHOM KUCIOTHI;, U3y4YeHHE XMMHUUECKUX CBOMCTB Pa30aBiIeHHOM
CEepHOIi KUCIIOTHI, IIPOBEICHIE KaUeCTBEHHOM peakini Ha Cy/IbGaTHOH U HAOJIOICHUEe TIpH3HaKa eé
MPOTEKAaHHsI, 03HAKOMIICHHE ¢ (PU3UUSCKIMU CBOICTBaMHU a30Ta, hocdopa U UxX COSTUHEHHI (BO3ZMOMXKHO
WCIIOJIb30BaHKE BUICOMATEPHAIIOB), 00pa3liaMH a30THBIX U (ocHOpHBIX yI0OpeHUit; moTydeHue, COOupaHue,
pacro3HaBaHHe U M3yYeHHE CBOMCTB aMMHUaKa; IPOBE/ICHNE KAYeCTBEHHBIX PEAKIMi HA HOH aMMOHHUS U
(bochaTroH 1 HM3yUeHHE PU3HAKOB UX MPOTEKAHNUS, B3aUMOICHICTBIE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI
¢ MeJbI0 (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAIIOB); H3YUeHUE MO/JIeIel KPUCTAIUTHYECKUX PEIETOK
anmMasa, rpaduTa, GyuiepeHa; 03HaKOMJICHHE C ITPOIIECCOM aJICOPOIIMU paCTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTHBOTra3a; MoJy4YeHUE, COOMpaHUE, PACIIO3HABAHUE U H3YUICHHUE
CBOWCTB YIJIEKUCIIOTO T'a3a; MPOBEACHUE KAYeCTBCHHBIX PEaKIInil Ha KapOOHAT U CHIIMKATHOHBI M U3yYCHUE
NPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIHEH CHIIMKATHOMN MPOMBIIIICHHOCTH; PEIICHHE
OKCIICPUMCHTAJIbHBIX 3a/1av 110 TEME «Baxxneiie HeMeTalIbl M UX COCAUHCHUA».

MeTajibl M MX COeTUHEHUS

061113;1 XapaKTECPpUCTUKA XUMHUYCCKUX DJICMECHTOB — MCTAJIJIOB Ha OCHOBAHUU HX IIOJIOXKCHHS B
MEPUOANYECKON crcTeMe XuMrueckux snemeHToB J[. . MenneneeBa u ctpoeHust aroMmoB. CTpoeHHe
MeTaJUI0B. MeTainueckas CBsi3b M METAUIMUECKas KpUCTAIUIMYECcKas peléTka. DNeKTPOXUMHYECKUH psijt
HanpspKeHUH MeTayutoB. OU3nYecKkre U XUMHUECKHE CBOHCTBA MeTa/IOB. OOIIMe crioco0b! OMyYeHUs
MeTaiioB. [ToHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBbl (CTalb,
Y9YTYH, TIOPATIOMIHII, OpOH3a) U X MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[I{esrouHbIe METALTBI: TIOJIOKEHHE B MIEPUOJUUECKON crcTeMe XuMHuueckux anemenToB J. 1. Menneneena;
CTPOCHHE UX aTOMOB; HAXOXKJIeHUE B ipupojie. Du3nveckue 1 XUMUIECKUE CBOMCTBA (Ha IpUMeEpe HATpUs U
kanus). OKCUIBI U THIPOKCHUIBI HATPUS U Kajwsl. [[puMeHeHNe MEeT0YHBIX METAIIJIOB ¥ UX COCIUHEHUI.

[I{erouHO3eMeNbHBIE METAIUTBI MATHUHN U KAJBIMH: MOJOXKEHUE B IEPUOIUYECKOIN CHCTEME XUMHUYECKUX
sneMeHToB [. 1. MeHeneeBa; cTpoeHUE UX aTOMOB; HaXOXKJeHUE B npupoae. PU3ndyeckre 1 XUMHUIECKUE
CBOICTBa MarHus U KaJbIus. BaxHeiine coeuHeHNs Kalablus (OKCH, THAPOKCH, Con). JKECTKOCTh BOJIBI
U CTIOCOOBI €€ YyCTpaHEHHUSI.

AIOMUHMIA: TIONOXXEHHE B IEPUOUUECKON CUCTEME XUMUYecKuX 3neMeHToB [l. Y. Menaeneesa; cTpoeHue
aToMa; HaxoX/IeHHe B pupoze. Puzndeckue 1 XUMHIECKUE CBOMCTBA amOMUHHS. AM(pOTEpHBIE CBOICTBA
OKCHJIa ¥ TUAPOKCHA aTIOMUHHS.

XKenezo: mosoxxeHre B meproANUEcKOr cucteme xumudeckux anemenToB /. 1. Menneneesa; crpoenue
aToMa; HaxoX/IeHue B mpupoze. Puzndeckue u XUMHIECKUE CBOMCTBA Keme3a. OKCHIBI, THAPOKCHIBI H COIH
skenesa(ll) u xenesa(Ill), ux cocras, cBOICTBA U MONTyYEHHE.

XUMHYECKHI SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3aMi METAIIOB U CIUIABOB, MX (PM3NYECKUMH CBOWCTBAMU;
U3yUYEHHUE PE3yIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIOJIb30BAHNE BUIEOMATEPUAJIOB), OCOOCHHOCTEN
B3aMMO/ICUCTBUS OKCUA KaJIbLM U HATPHS C BOIOH (BO3MOYKHO UCIOJIBb30BaHUE BUIEOMATEPUAIIOB);
HCCIIeIOBaHUE CBOUCTB KECTKON BOBI; ITPOIecca TOPEHUSI XKeJie3a B KUCIO Po/ie (BO3MOYKHO HCTIOJIB30BAHUE
BUJIEOMATEPUAIIOB); IPU3HAKOB MIPOTEKaHNU KaYECTBEHHBIX peaKiil Ha MOHBI (MarHusl, Kajablus, aJIFOMUHUS,
uuHka, xxenesa(ll) u xeneza(lll), menu(Il)); HaOnr0AEHUE U OMKMCAaHUE IPOLIECCOB OKPAIIMBAHUS TIAMEHH



WOHAMH HATPWsl, KaJusl U KaIblKs (BO3MOXKHO HCIIOJIL30BaHUE BUCOMATEPHAIIOB); UCCIICAOBAHHUE
aM(OTEPHBIX CBOMCTB TUAPOKCUIA ATFOMHUHUS U TUAPOKCU/IA IIMHKA; PEIICHHUE SKCIICPUMEHTAIBHBIX 32,144 TI0
TeMe «BajkHelIe MeTaJuIbl M UX COCTUHEHHSD) .

XuMuS B OKPY:KAI0Ias cpeaa

Hogsie matepuains! u TexHonoruu. BerecTBa n Matepralibl B IOBCETHEBHOM JKU3HH YEIOBEKa. XUMHUS U
310poBhe. besonacHoe UCIob30BaHKE BEIIECTB M XUMUUECKUX peakiuii B ObITy. [lepBas mo Mouib npu
XUMHUECKUX 0’KOrax U oTpaBiieHHsIX. OCHOBBI 9KOJIOTH YECKOM TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHne
OKpYy’Karolei cpensl (peaenbHas qomyctuMas KonmeHnTpaius semects — [1J1K). Pons xumun B pemeHnn
9KOJIOTHYECKHX TPOOIIEM.

[TpupoHBbIE HICTOYHUKH YTIIEBOJOPOIOB (YroJlb, PUPOIHBIH Ta3, He()Th), MPOAYKTHI UX NepepabOTKH, UX
POJIb B OBITY M IPOMBIIIIEHHOCTH .

XUMUYECKUN DKCTIEPUMEHT: N3yueHre 00pa3lioB MaTepUalioB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJTUMEPHBIE
MaTepHabl).

MesknpeaMeTHbIe CBA3H

Peanusanust MexnpeaMeTHBIX CBA3EH IPU U3yYEHUH XUMUU B 9 Kilacce OCYLLIECTBIISIETCS Yepes3
HCIIOJIb30BaHKE KaK OOIIMX €CTECTBEHHOHAYYHBIX TIOHATHH, TaK ¥ MOHSITUH, SIBISIOUINXCS CUCTEMHBIMH IS
OTJIENIbHBIX TPEAMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHOHAYYHBIC TTOHATHS: HAYYIHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAITN3, CHHTE3,
Kiaccudukanus, Iepuoguyd HOCTh, HAOIIOJCHNUE, SKCIIEPUMEHT, MOICTIMPOBaHNE, H3MEPEHHE, MOJIENb,
SIBIICHUE, TTAPHUKOBBIA 3PEKT, TEXHOJIOTHUS, MaTepruaTbl. DU3NKa: MaTepHs, aTOM, SJICKTPOH, IPOTOH,
HEUTPOH, MOH, H30TOII, PaJHOaKTUBHOCTh, MOJICKYJIA, SJICKTPUICCKHIA 3apsil, IPOBOJHHUKH, TTOTYITPOBOJIHUKH,
JTUDIIEKTPUKH, (DOTOIIEMEHT, HHIUKATOP, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAJUTHYECKAS PEIIETKA, CIUIABBI, PU3MUECKUE BEIIMIMHBI, CAMHUIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunres, Apixanue, buocepa, sKocucTeMa, MUHEPAIbHbBIE YA0OPEHNUS, MUKPO3JIEMEHTHI,
MAaKpOdJIEMEHTHI, TUTATEIbHbIE BEIIECTBA .

T'eorpadms: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE HCKOMAeMBbIe, TOIIIIMBO, BOJHBIE
pecypcehL.

KanennapHo-temaTu4yeckoe njiaHupoBaHue mo xumuu § kiace

2 yaca, 68 yacosn

Ne | Paznen. Tema ypoka Ko | Hara Hcnonvzos
- | mpoBe | aHue
BO | JeHHUA
ua 0bopyoosa
o Hus
B «Touxa po
cma

Tema 1. Xumusi — Ba:kKHas 00J1aCTh €CTECTBO3HAHUS M MPAKTHIECKOI
AesiTebHOCTH YesioBeka (5 1)

1 HpeleeT XUMUHU PoJIb XMMUM B KHU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK. 1
MeToabl MO3HAHUS B XUMUH.

2 | 3HaKOoMCTBO ¢ mpaBUIIaMH 0E30IIACHOCTH U puéMaMu paboThI B 1 Hudposas
XUMHYECKoi 1abopaTtopuu. [IpakTuueckas padora: naboparop
Ne 1. IIpaBuna paboThl B 1aOOpaTOpUU U PUEMBI OOPAILECHHS C II%IELEON
71a60paTOpHBIM 00OPYJOBAHUEM
Hudposoii
JATYHK

TEMIICpATy




pHI

CrnuproBkKa
Caeua.
3 | Tena n BemecTBa 1
4 | dusnueckue cBONCTBA BeUIECTB. ArperaTHOE COCTOSIHUE BELIECTB . 1
5 | Yucreie BenectBa U cMecu. CriocoOs! pasnenenus cmeceil. [lpakTtuyeckas | 1 Hudposas
padoraNe 2. Pa3nenenue cMmecell (Ha mpuMepe OYMCTKH MOBAPEHHOMN COJIH) naboparop
ust
RELEON
Tema 2. BemiecrBa
U XUMHYeCKHe Peakiuu
(159)+1 4
6 | ATOMBI H MOJIEKYJIBI. XMMHUYECKUE FIIEMEHTHI 1
7 | 3HaKu (CUMBOJIbI) XUMHYECKUX DJIIEMEHTOB 1
8 | IIpocTeie u cnoxHBIE BemecTBa. ATOMHOMOJIEKYJIIPHOE yYEHHeE. 1
9 | Xumuyeckas popmysia. BalleHTHOCTh aTOMOB XUMHUYECKUX JICMEHTOB 1
1 | 3akoH mocTostHCTBa cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAsI Macca. 2
0 | OTHOCHTENBPHAS MOJNEKYIISIPHAS Macca .
1
1
1 | MaccoBas qoyist XUMAYECKOIO JIEMEHTA B COEIUHEHUNU 1
2
1 | ®dusnyeckue U XUMHYECKUE SBICHHUS 1
3
1 | Xumnueckas peakius. [IpuzHaku 1
4
U YCIIOBHS IPOTEKAHUS XUMHUYECKHUX PEAKIIUI
1 | Xumunueckue ypaBHEHUs 1
5
1 | Tumbr xuMuYecKUX peaknuii. Peakuusi coequHeHus 1
6
1 | Peakuus paznoxeHus 1
7
1 | Peakuus 3amereHust 1
8
1 | Peakuus oOmena 1
9
2 | 3axoH coxpaHeHus Macchl BemecTB. M. B. JloMmoHOCOB — yuéHbIii 1 BECHI
0 | PHOMKIONETHCT. TEXHOXUMU
qecKue
Wi
3JIEKTPOHH
bI€; CBEYA;

Kosba




IJIOCKOJO0H

Has 250
MJT; JIOXKKa
VTS
CKUTaHUS
BEIIIECTB
2 | KontponbHas padora Ne 1
1
Tema 3. Bo3nyx. Kucsopon.
Oxcuasbl
(59)
2 | Bo3myx — cmech ra3oB. CocTaB Bo3myxa Kucinopon — 3ieMeHT U IpocToe
2 | BemectBO. O30H — aUTOTPOITHAS MOAM(HUKAIIHMS KHCIOPOaa
2 | HaxoxneHue KHCIOpoaa B MpUpoje, PU3nIecKue U XUMUIECKHUE CBOMCTBA
3 | (peakmum okucieHus, ropeaue. [lonstre 06 okcumax
2 | Coco0bl mosy4YeHus KHCI0pOoIa B Jab0OpaTOPHH M MPOMBIIUICHHOCTH.
4 | Ilpumenenne kuciopona. [Ipaktuueckas padora
Ne 3. INonyueHue u cobupaHre KUCIOPOAa, H3YUeHHE ero CBOUCTB.
2 | TerutoBoi 3PEKT XUMHUUECKOW PEAKIIHH, TIOHATHE O TEPMOXUMHUIECCKOM
5 | ypaBHeHUH, 3K30 ¥ SHIOTCPMHUUCCKHUX PEAKIIUAX
2 | TommuBo (Yroyib ¥ MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
6 | mpemoTBpamieHus. Y CUICHNE TAPHUKOBOTO 3 EeKTa, pa3pylieHue
030HOBOTO CITOS .
Tema 4. Bogopoja. CocTaB KHCJIOT U coJieii (5 u)
2 | Bomopom — 31eMEHT U POCTOE BEMIECTBO
7
2 | Haxoxnenue B mpupoe, pu3nieckne 1 XAMHYECKHE CBOMCTBA (Ha
8 npumMepe B3aHMOI[eI>iCTBHS[ C HEMETaJlJZlIa MU U OKCHJaMH METAJIJIOB
2 | [Ipumenenue, ciocoObI MOTYYSHHS BOJIOPO/IA.
9
[MpakTrueckas padota Ne 4. [Tomydenue u coOupanue BOAOPOa, U3yUCHHE
€ro CBOMCTB
3 | CocraB KUCIIOT U cOJe
0
3
1

Tema 5. KosimuecTBeHHbIE OTHOILIEHUS B XUMHH

(49)

KommaectBo BeniecTBa. Mojb. MO.]'IHpHaSI Mmacca

3akoH ABoraapo. MoJsipHbiii 00bEM ra30B .

~w w w N W

Pacuérel Mo xumu4e cKuM YPaBHCHUSM.




w

5
Tema 6. Boga. PactBopbl. [lonsitie 06 ocHoBaHuUsIX (5 4)
3 | dusnyeckue CBOMCTBA BOMIBI. AHAIIN3 M CHHTE3 — METOJIbI U3YUEHUS
6 | cocraBa BOJBI
3 | XuMmudeckue cBOMCTBA BOMBI (PEAKIIMU ¢ METAIIIAMHU, OKCHIAMU METAJIIOB
7 | m HemeramoB
3 | CocraB ocHoBauuii. [lonsTie 00 HHAMKATOpaxX Ludposas
8 naboparop
ust
RELEON
Hudposoii
pH.
LITaTUB C
32)KIMOM;
AT
XHUMUYECKU
X CTaKaHOB
(25 m);
MIPOMBIBAJ
Ka
3 | Bona kxak pactBopurens. PacTBopbl. PacTBOpHMOCTE BELIECTB B BOJIE. pudop
9 | IlpakTudyeckas pabora: JUTSI
Ne 5.1 . . . OTIBITOB C
o
o 5. IlpuroToBsieHne pacTBOPOB ¢ ONPEENEHHOH MAaCCOBOH JloMeH SeKTpITe
PacTBOPEHHOTO BEIECTBA. CKIM
TOKOM;
HUCTOYHHK
IIOCTOSIHHO
TO TOKa:
podupku
— 2 mr.
MIPOHYMEp
OBaHHBIE;
JIYYUHKa,
CIIUPTOBKA;
npoOku —
2 1T,
MTUHIIET
4 | Ponb pacTBOPOB B IPUPOJIC U B )KU3HU 4elioBeka. KpyroBopoT BojibI B
0 | mpupone. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa U OYHUCTKA IPUPOTHBIX
BO/JI.
Tema 7. OcHOBHBIE KJacchl HEOPraHUYECKUX COeAUHEHU
(11Ta)t 1y
4 | Knaccugukanus HEOPraHUUSCKUX COCTIHEHHIA.
1
4 | Okcuabl: cocTaB, Kinaccupukanys (OCHOBHBIE, KHCIOTHBIC, aM(pOTEPHEIE,




HecoJieo0pasyrollre), HOMEHKIIaTypa (MeXAyHapoAHas U TpPUBHAJIbHAS).

4
g | Tlomydenne n XuMHUIECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX
aM(pOTEPHBIX OKCHIOB.
4 | OcHoBaHUS: COCTaB, Kilaccu(puKals, HOMCHKIATypa (MeXIyHapOaHAS U Hudposas
4 | TpuBHabHAsN), (PU3UUYECKHIEC U XUMUYECKHE CBOWCTBA, CITOCOOBI ITOTyUeHUS naboparop
- ust
4 RELEON
5 y
Hudporoit
pH.
IITATHB C
32)KHMOM;
AT
XAUMUYIECKA
X CTaKaHOB
(25 mm);
TIPOMBIBAJT
Ka
4 | KucioTsl: cocTaB, KiaccH(pHKanus, HOMEHKIATypa, QU3MIECKUEe H XUMUYE
6 | ckHe CBOWCTBA, CITOCOOBI ITOTyUSHHS.
4 | PanaktuBHOCTH MeTaIoB
7
4 | Comu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI TOJIYICHHUs, B3aUMOJICHCTBHE
8 | comeii c MeTammamMu, KHCIOTAMH, IIET0YaMH U COJIIMHU
4
9
5 | Ienetndeckas cBS3b MEKAY KJIACCAMU HEOPTaHUIECKUX COSAUHCHUN
0
5 | Ilpaktuueckas padora: Hudposas
1 nmaboparop
Ne 6. Pemienue sxkcnepuMeHTaIbHBIX 3aa4 0 TeMe «OCHOBHBIE KI1acChl st
HEOPraHWYECKUX COEAMHEHUN RELEON
Hudposoii
pH.
IITATHB C
32)KHMOM;
IIATh
XUMHUYCCKU
X CTaKaHOB
(25 mm);
IIPOMBIBa
Ka.
5 | KonrponsHas padota Ne 2
2
Tema 8. Ilepuoauyeckuii 3aKoH U NePHOAMYECKAS CHCTEMA XUMHYECKH
x 2jieMeHTOB /. U. Menaeiie eBa. Ctpoenue aroma (7 4)
5 | IlepBBIe MOMBITKH KIACCU(PHUKAIINHI XUMHUYCCKHX 31eMeHTOB. [1oHsATHE O
3 | Tpymnmax CXOMHBIX JIEMEHTOB (ILEN0Y HbIE U MIEJI0YHO3EMETbHBIC
METAJIIBI, TAIOTCHBI, HHEPTHBIC Ta3bl) .
5 | DneMeHTHI, KOTOPBIE 00Pa3yIOT aM(POTEPHBIC OKCHIBI H THAPOKCUIBI




5 | [lepuogmyeckuii 3aKOH U IEPHOANIECKAS CUCTEMA XMMUIECKUX 3JIEMEHTOB
5 | A. . Menneneesa. [lepuoapl, rpymsl, moarpymnibl. @U3H4eCKUN CMBICI
MOPSAIKOBOTO HOMEPA AIIEMEHTa, HOME POB MEPHOAA U TPYIIIHL.
5 | Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tonsl
6
5 | Onexrponsl. CTpoeHUE 3NEKTPOHHBIX 000JI0UEK aTOMOB MEpBhIX 20
7 | XMMHYECKUX DIIEMEHTOB Niepruoaudeckoil cuctemsl J. 1. Menneneesa
5 | XapakTepucTrka XUMHYECKOTO 3JIEMEHTA IO €ro MOJ0KEHUIO B
8 | mepnommueckoii cucreme /1. 1. Menneneesa
5 | 3nadeHue mepuOAMYECKOTO 3aKOHA
9
1 TIEPHOINIECKON CHCTEMBI XUMUYECKIX 3JIEMEHTOB [UIS pa3BUTHS HAYKH U
npaktuku. /. 1. MenaeneeB — y4€Hblii, IEIaror U rpakx 1aHUH.
Tema 9. Xumnueckasi cBs3b.
OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
(8 1)
6 | DNeKTPOOTPHUIATEILHOCTh AaTOMOB XUMHYECKUX DIIEMCHTOB
0
6 | HMouHas xumuueckas CBsI3b Hudposas
1 nmaboparop
ust
RELEON
Hudposoii
JIATIUK
TeMIepary
pHI
TJIATUHOBBI
H; JaTYnK
TeMIepary
pBI
TepMOTIapH
13171
6 | KopaneHTHO-TIONSIpHAS CBS3D udposas
2 naboparop
ust
RELEON
Hudposoii
JIATIUK
TeMIIEpaTy
pHI
TJIATHHOBBI
H; TaTIUK
TeMIepaTy
pBI
TEepPMOTIapH
bII
6 | KoaneHnTHO- HemonsipHAas CBA3b




O

CreneHb OKUCIIEHUS

[eplN o] [Sa 1]

OxucnurensHoBOCcTaHOBUTENbHBIE peakiuu (OBP). Ilpoueccs! okucnenus
U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

oo O ~N o

KonTponbsHas padorta Ne 3




Ka.nelmapﬂo-TeMaanecxoe NJIAaHUPOBAHHE IO XUMHUH 9 kJy1acc

2 yaca 68 yacoB

No | Tema paznena u ypoxa Komuuec | [ata Hcnonvzoeanu
TBO mpoBene | e
9acoB HUS
0bopyoosanusn
«Touka pocma
IHoBTOpEHHE M
yriIyGJieHHe 3HAHU 0CHOBHBIX Pa3aesioB Kypca 8 Kiacca
Su)+lua
1 | Ilepuoamueckuii 3akoH. [lepuoaudeckas cucreMa XuMuaeckux | 1
sanementoB /1. . MenneneeBa. CTpoeHne aToMOB
2 | 3akOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMHYCCKUX 1
AIIEMEHTOB TEPBBIX TPEX NEPHOIOB, KAIHs, KaJbINI H UX
COCIMHEHUH B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B
MEPUOJMYECKOI CHCTEME U CTPOCHUEM UX aTOMOB
3 | Knaccudukarms 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB 1
(MexyHapoIHast ¥ TPUBHAIIBHAS)
4 | Xumuueckue CBONCTBA BEIECTB, OTHOCSAIIMXCS K pa3IuyHbM | 1
KJIaccaM HEOPraHW4eCKUX COeIMHEHNUH, UX TeHeTHIeCKast
CBSI3b HEOPTaHIMYECCKHUX BEIIECCTB
5 | Crpoenue BemecTBa: BUIBI XUMUIECKOM CBsI3U. THITBI 1 Hudporas
KPHCTAIUTMIECKUX PEMIETOK, 3aBICUMOCTh CBOWCTB BEIIECTBA TabopaTopust
OT THIA KPUCTAITNIECKON PEMIETKH . RELEON
Hudposoit
JATIAK
TEMITePaTyPhI
IIJIaTUHOBBIN
6 | KonrponpsHnas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH
XUMHYECKUX PeaKimit
(44)
7 | Knaccuduxanus XUMUYIECKUX PEaKIHH 1O pa3IuIHbIM 1
MPU3HAKAM.
8 | Ionsarue o ckopocTH XUMHUUECKON peakunu. [ToHsTHE O 1 Hudporas
TOMOTCHHBIX U T€TEPOTCHHBIX PEAKIIHSX . nabopaTopust
RELEON
Iudposoit
JATYHK
TEMIIepPaTyPHI
MJIATUHOBBIN
9 | INoHATHE 0 XUMUYECKOM paBHOBEeCHU. DaKTOPBI, BIUSIONINE 1 Hudpopas
Ha CKOPOCTh XUMUYECKOH PEaKIMU U MOJOKECHUE J1abopaTopust




XUMHUYCCKOI'O paBHOBECHA .

RELEON

Hudposoit
JATIAK
TEMITePaTyphI
TJIATHHOBBIN
1 | MexaHU3M OKUCITUTEIHHOBOCCTAHOBUTEIBHBIX PEAKIIUI
0 | (omexTpoHHBIH OalaHC OKHUCITUTEIIBHOBOCCTAHOBUTEIb HOU
peaxIum).
Tema 2. DiIeKTPOIUTHYECKAS ANCCOUanA. XMMUYeCKUe
Peakuuu B pacTBOpax
(89)
1 | Teopus MEKTPOTUTHICCKOM AUCCOIIMAIIUH. DIICKTPOIUTHI U Hudposas
1- | HeanexkrponuThl. KaTHOHBI, aHMOHBI. MeXaHNU3M TUCCOLY aluu naboparopust
1 | BemiecTB ¢ pa3TUYHBIMH BUAAMU XUMHUYECKOH cBsi3u. CTeneHb RELEON
2 | muccouunanuu. CHIIBHBIC U CIIA0bIe JIEKTPOIUTHI .
Hudporoit
JATIAK
AEKTPOIPOBOLT
HOCTH
1 | Peakuuu noHHOTO 0OMEHa, YCIOBHS UX MpoTeKaHus. oHHbIe Hudpopas
3- | ypaBHEHUs peakiuii. nabopaTtopust
1 RELEON
4 y
Hudporoit
JaT4YuK
ANEKTPOIPOBOLT
HOCTH
1 | Xumuyeckue CBOMCTBA KMCIIOT, OCHOBA HUM M COJIEN B CBETE
5- | npencraBnennii 00 3MEKTPOIUTHUECKON TUCCOITHAIINN
1
6
1 | IonsTre o THIPOIH3E CONEH.
7
1 | Ilpaktrueckas pabota Ne 1 Pemenne skcrepuMeHTaIbHBIX Hudporas
8 | 3amau mo Teme nabopaTopust
RELEON
Hudposoit
JATYAK
3JIEKTPOIIPOBOT
HOCTH
Tema 3. O0mas
XapaKTepUCTHKA XUMHUYecKHX 3jieMeHToB VIIA-
rpynnsl. I'anorens (4 1)
1 | OOGmas xapakTepucTuka rajroreHoB . OCOOEHHOCTH CTPOSHUS
9 | aTOMOB 3THX AJIEMEHTOB, XapaKTEPHBIC JUIS HUX CTCTICHH
okuciienusi. CtpoeHue u (PU3NIecKre CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTCHOB
2 | XuMHYecKue CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOICHCTBUE C
0 | merammamu, HeMeTaIaMH, MEIOYaMH ). XJIOPOBOIOPO/I.

ConstHas KHUCJI0Ta, XUMHUYCCKHUC CBOﬁCTBa, MoJIy4€HHue,
IMPUMCHCHUC.




OU3HOIIOTHYECKOE ISHCTBUE XII0Pa U XJIOPOBOIOPOA Ha
OpraHu3M 4ejoBeka. BaxkHelme XIopuIpl 1 UX HaX0XKICHUE
B TIPHPO/JIE

udposas
nabopaTopust

RELEON

IIpakTudeckas padora:

Ne 2. Tlonmydenue cONSTHON KUCTIOTHI, M3y4eHHe e€ CBOWCTB

Hudporas
nabopaTopus
RELEON

Tema 4. O01masi XapaKkTepUCTUKA XUMUYECKUX dJ1eMeH-
ToB VIA-rpynnsl. Cepa u eé coenunenust (5 u)

N

OO01mmas xapakTepucTUKa JJIeMeHTOB VIATpyIIbL.
OCco0EHHOCTH CTPOEHHS ATOMOB 3THX AJIEMEHTOB,
XapaKTEePHBIC JJIs1 HUX CTCTICHU OKHUCIICHHSI

Crpoenue u (pU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpOJa U CEpBHI.

AJmoTpomHsie MOAU(UKAIINN KIUCIOPOIa U CEPHL.
XUMHUECKHE CBOMCTBA CEPBHI.

CepoBoaopo, CcTpoeHue, PU3NIECKHE H XUMUIECKHE
cBoticTBa. OKCHIBI CEePhI KaK MPEACTABUTENN KUCIOTHBIX
OKCHJIOB

N

CepHas KHCIOTa, pU3HUECKHE

1 XUMHUYECKHEe CBOWCTBA (00IIHe KaK MPpeICTaBUTENs Kiracca
KHCJIOT M CIIeITU(HUECKHE), IPUMEHCHHE

Hudporas
nabopaTopust
RELEON

Hudposoii
JATIAK
ANEKTPOIPOBOLT
HOCTH

XUMHYECKHE PEAKIHH, JIEKAIIUE B OCHOBE IPOMBILIICHHOTO
croco6a NMoay4YeHus: CepHOM KUCIOThI. COTM CEPHOM KUCIOTHI.

~N N DN

HaxoxneHue ceprl v €€ COeqUHEHHI

B IIPHUpPO/JIe. XUMHUUECKOE 3arpsA3HEHNE OKPYKAIOIICH CpeIbl
COCTMHEHUSIMH CePHI (KUCTIOTHBIE JTOXK/U, 3arPsS3HEHIE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPANICHHUS

Tema 5. O01as XxapaKTepuCTUKA XUMUYECKHX IJ1eMEHTOB
VA-rpynnsl. A30T, pocop u ux coegunenus (7 4)

o N

OO0mras xapakTepucTHKa 31eMeHTOB V Arpynmbl. OCOOCHHOCTH
CTPOEHHS AaTOMOB 3THX DJIEMEHTOB, XapaKTEPHbIE ISl HUX
CTETICHU OKHCIICHHS

A30T, pacipocTpaHeHUE B IPUPOJIE, HPUINIECKIE U
xuMu4eckue cBoricrBa. KpyroBopot azora B npupoze

o w O N

AMMI/IaK, €ro (1)I/IBI/ILICCKI/IG U XUMHNYCCKHEC CBOﬁCTBa,
TMOJIYY€HUE U IPUMCHCHUC. Commn aMMOHMUs, UX (bmnqecxne nu
XUMHYCCKHEC CBOﬁCTBa, MNPpHUMCHCHUC.

[MpakTrueckas padota Ne 3. [TosryueHne aMMuaka, U3ydeHUe
€ro CBOMCTB.

A3oTHas KUcIoTa, €€ GU3NIeCKHe U XUMHUUECKHUE CBOHCTBA
(oO1Ime Kak mpeaCcTaBUTENs Kilacca KHCIIOT
cnenuduyeckue). Vcrmons30BaHne HUTPATOB U CONICH
AMMOHHS B KaUeCTBE MUHEPAIBHBIX yI00peHHi

Hudpopas
nabopatopus
RELEON

Hudposoit
JATYHK




JIEKTPOIPOBO]
HOCTH

3 | Xumuyeckoe 3arpsA3HEHUE OKPYKarOLIeH cpebl
2 | coenuHeHMAMH a30Ta (KUCIOTHBIE JOXKIH, 3arPSISHEHHE BO3TY
Xa, TOYBBI ¥ BOJOEMOB
3 | ®ochop, amtoTponHbie MogUdUKaIUK hochopa, hUHUeCKIe
3 | 1 XuMHYECKHe CBOICTBA
3 | Okcua pocthopa(V) u pocdopHas kuciora, pusndeckue u
4 | XuMHYeCKHe CBOMCTBA, mony4eHue. Mcnonb3zoBanue dpochaton
B KaueCTBE MUHEPAJIbHBIX yI0OpeHHi. 3arpsi3HeHne
TPUPOIHBIX BOAOEMOB (ochaTaMu
Tema 6. O01Iasi XapaKTEPUCTHKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yrijepoa i KpeMHHUH U UX COCAHHCHUSA
@Bua)t1
3 | Yraepon
5
3 | Okcuasl yriepona, ux GU3NUECKUE U XUMAIECKUE CBOMCTBA.
6-
3
7
3 | YronpHas KucI0Ta M €€ COIH, NX (PU3NUECKUe U XUMHYECKUE
8 | cBoiicTBa, MONMyYeHHUE U IPUMECHEHHUE.
3 | IlepBoHauyanbHbBIC MOHATHS 00 OPraHUUECKUX BEUIECTBAX KaK O
9 | coenunenusx yriepoja: 0COOEHHOCTH COCTaBa U CTPOSHHSL.
[onsTHe 0 OMOMOTHMYECKY BaKHBIX BEIISCTBAX: JKHPaX,
Oenkax,
4 | Kpemnwid, ero pusnyeckue 1 XUMHYECKHE CBOMCTBA,
0 | momy4eHue u NpUMEHEHHUE.
4 | TpakTtrueckas padota Ne 4 TlonydeHue yriaeKUcIoro rasa. Hudposas
1 | KauecTBeHHast peakiusi Ha KapOOHAT-NOH nabopaTopHst
RELEON
Hudposoit
JaT4YUK
3JIEKTPONPOBOJ
HOCTH
4 | Tlpaktuueckas pabara Ne 5 Perenue skcriepuMeHTaTbHBIX Hudporas
2 | 3agad mo teme «Hemerainiby. nabopaTopust
RELEON
Hudposoit
JaT4YUK
3NEKTPOIPOBOJ
HOCTH
4 | KontponpHas paboTa
3
Tema 7. O01ue cBOMCTBAa METANJIOB
(44)
4 | OGmas xapakTeprCTHKA XUMUIECKUX 3JIEMEHTOB — METAJIOB

Ha OCHOBAHHM UX II0JIOXKCHUS B nepnoanquKoﬁ CUCTCMC




xuMHu4deckux 3nemeHToB [l . U . MenaeneeBa u cTpoeHust
aTOMOB

o~

Crpoenue MeTaiyioB. Metaimudeckas CBs3b U MeTaNIMYecKast
KpUCTaJUIMYecKasl peéTKa. DIeKTPOXUMUYECKHHA psil
HaIpsHKEHH METaJUIOB

duznueckre 1 XUMHUYECKHE CBOMCTBA METAJIIOB .

~N &~ o b~

O61u1ue criocoObl noxyueHus MeTaioB. [IoHsTHe 0 KOppo3uu
METaJIOB ¥ OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO3HH.
CrnaBsl (cTalb, YyT'yH, AIOPAIOMHHUN, OpOH3a), UX
NpUMEHEHHUE B OBITY U ITPOMBIIIIIEHHOCTH

Tema 8. BaskHeiinue MeTaJIBI M UX COeTUHEHUS

(16 4)+ 2

o

Ilenounsie MeTaisl. [lonoxeHue B IEpUOAUYECKON CUCTEME

XuMHU4ecKkux 3ieMeHToB J[. . MeHnneneeBa, CTpoeHUE aTOMOB.

Haxoxnenue B npupone .

Llo-b

dusnyueckre 1 XUMHYECKUE CBOMCTBA (HA MTpUMepe HATPUS U
KaJust

OKCI/I,Z[I)I W TUAPOKCUABI HATPHUA U KA

IIprMeHeHune MET0YHbIX METAIIJIOB U UX COETUHEHUH.

w o1 N O1 = o1 o ol

[Ileno4yHO3EeMENBHBIE METAJUIBI MATHUM U KalbLIUH, CTPOCHHE
aToMoB. [lonoxe HUE B IEPHOIUIECKON CUCTEME XUMHYE CKUX
anemenToB JI. 1. MeHneneena.

Haxoxnenue B mpupose

JI>U1

dusnueckre 1 XUMHUUECKHUE CBOMCTBA KaJIbLIUA U MarHust

Baxueiimme coemuHeHus KanbIus (OKCHT, TUIPOKCH]I, COJTH).

JKecTkocTh BOIBI B CIIOCOOEI e¢ yeTpaneHus. [IpakTuaeckas
pabora Ne 6. JK&cTkocTh BOABI U METOJIBI €€ YCTPaHEHHSI

ATIOMUHHAIA.

© o1 o o1 ~ o1 o 01 o1 o1

Omnyeckre 1 XUMUYECKIE CBOHCTBA. AM(pOTEpHBIE CBOUCTBA
OKCHJIa ¥ TUIPOKCHA

= o oo

Keneso.

Hudpopas
naboparopust
RELEON

Hudposoit
JATYHK




JaBJICHUSA

6 | Omuyeckue u XUMHUYECKIE CBOHCTBA JKelre3a
2
6 | Oxcunbl, THAPOKCUABI U coiu xene3a(ll)
3
n xene3za(Ill) .
6 | IIpakruueckas pabora Ne 7. Penienue skcrepruMeHTaIbHBIX Hudposas
4 | 3amad o TeMe «MeTambD» . nabopaTtopust
RELEON
Hudposoit
JATIAK
JaBIICHUS
6 | KonrponbHas pabora Ne3
5
Tema 9. BemecTBa 1 MaTepuabl B :KU3HH YeJ0BEKA
(39)
6 | HoBble maTepuaisl 1 TexHOJOTHH. BerecTBa n MaTepHaisl B
6 | mOBCeIHEBHOM KH3HM YeIOBeKa. XUMUS U 370POBbHE.
be3omacHoe nenoap30BaHUE BEIMIECTB U XUMUYECKUX PEAKIIAN
B OBITY.
6 | [IpuponHBIE HCTOYHUKHU YTICBOAOPOIOB (YTOIb, IPUPOIHBII
7 | ra3, HedTh), MPOIYKTHI HX MEPEPaAOOTKH, HX POITH
B OBITY U IPOMBIIIJICHHOCTH
6 | OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTH. XUMHUECKOE
8 | 3arpssHenue okpyxaro mei cpensl (MpeaenbHO J0MyCTUMAsT

koHeHTpanwus Bemects — [1J1K).

Poinb XumMHHU B pellIeHUH SKOIOTHYECKUX MPOoOIeM




TOUYKA \'pocm
3 JlabopaTopusie paboTsl 8 kacc [IpakTudeckas padora Ne 1. «M3ydenne cTpoeHHs

IJIAMEHU
Teoperuyeckas yacTb: ['opeHne — CIOXKHBII MPOLIECC, COMPOBOXKIAIOIIMNCS BBIACICHUEM YHEPIHH, KaK
IIPaBUJIO, B

BUJIE TEIUIa U CBeTa. Pa3nuuaroT roMoreHHoe ropeHue (HampuMep, Npu paboTe ra3oBoil TOpeKku), 1
reTeporeHHoe TOpeHue (HalpruMep, TOpeHNe CIUPTa ¥ CyXOTro Toprodero). B paccMoTpeHHBIX prMepax
IUIaMs MIMeeT CXOIHOE CTpOeHne. B HEM MOXXHO BBIIEITUTE TPU YaCTH.

BayTpeHHMiI KOHYC TEMHOTO 1IBeTa (B Cly4ae ra30BOi ropesiki CHHETO 1[BETa) C HU3KOM TeMIepaTypoi ~
300—500 °C. 3xech MPOUCXOINUT UCTIAPEHHE U PA3IIOKEHHUE TOPIOYETO BEIIECTBA.

CpenHuii BOCCTAaHOBUTENLHBIA KOHYC COCTOUT U3 CMECH BO3/lyXa U TOPALIEro ra3a. 31ech Mo BIUSHUEM
0onee BbIcokoit Temnepatypsl (1500—1800 °C) mpoayKThl UCTIAPSHHS U PA3JIOKESHHS TOPIOYHX BEIICCTB
aKTHBHO PEarnpyloT ¢ KucIopomoM. Ecim gacTs yrirepona octaérest CBOOOAHOM, TO €ro MeIbYalIiie YaCTUIIHI
pacKaJIAI0TCA ¥ MPUAAIOT TNIAMEHH APKOE CBEYCHHE. DTa 4acTh IIaMeHH 6orara yrapHsiM razom CO —
CHIIBHBIM BOCCTAaHOBHTEIEM, ITOTOMY €€ Ha3bIBAIOT BOCCTAHOBHUTENLHOH. Touka Hanboee BEICOKOM
TEeMIIepaTyphl HAXOAUTCS Ha OCTPHE BOCCTAHOBUTEIHHOTO KOHYCA.

BHeurHnit OKUCIUTENBHBIA KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYXKAIOIIYIO Tamsl. 31eCh Mo
BIIMSIHMEM 3HAYUTEIBHOTO l'[pI/ITOKa CTIOPO/Ia BO3TyXa Tif T TIONTHOE OKHC ¢ FOPIOUEro BEILCCTBA 110 C02 MHZO(an TOPEHHH CyXOrO FOIOYEro Ha OCHOBE

yeorema ra ke 00opasyercest N2). Ipu aTom ocTaéres H30bITOK KHCIOPO/ia, KOTOPHIi IIPH BEICOKOH TeMIIepaType
oGnaaaeT BBICOKOM OKHMCIIUTEIILHOM AKTUBHOCTBIO, TIO3TOMY BHCHIHAA YaCTh IIJIAaMCHU HA3bIBACTCs
okucauTenbHoU. Mcnone3ys nogays Bo3ayxa, MOXKHO YBEIUUUTh TEMIIEPATYPY IUIAMEHH.

IIpakTuueckas yacTh: Llenb onbiTa: U3y4UTh CTPOEHUE TUIAMEHH, OIIPEJEIUTh TEMIIEPATYPY B PA3HBIX ET0
30HAX IPH UCIOJIB30BAHUY PA3JINYHBIX HCTOYHHUKOB TEIIA .

Ilepeuenv oamuukos yugposoii 1abopamopuy: AATINK TEMIIEPATyph
TepMOTIApHBIN. [Jonoanumenvruoe 060pyoosanue: ITATUB C 32KUMOM; IepKaTeNb s MPOOUPOK; CITUPTOBKA
. Mamepuaner u peakmuevi: COUPT STWIOBBIN; CyX0€ TOPIOYEE; CBEYA.

Texnuxa bezonacnocmu.
1. .Pabora cBs3aHa ¢ OTKPBITHIM IINIAMCHEM — GCPGFI/ITCCB oXora.

2. . TepMmomapa mociie U3BJICUSHHS U3 TUIAMEHH OCTBIBACT HE cpazy — Oeperurech oxora. 3.B
CIIUPTOBKE COAEPIKUTCS rOprovast dKUAKOCTb.

HHcmpyKuwZ K 8bINOJIHEHUIO:

1.IToakmounTe BEICOKOTEMITEPATYPHBIN TaTYHK (TEPMOIIApy) K PETUCTPATOPY AAHHBIX (KOMITBIOTEDY).
3akpenuTe JaTYMK B IITATUBE TaK, YTOOBI €ro KOHYMK Kacancs (PUTUIIS CIIUPTOBKH .



2 . 3axrute cnupToBKy. Korja nokasanus CTaOMIN3UPYIOTCS, 3aMUIINTE 3HAYCHUE TEMIIEPATYyphl Ha CXeMe
wiamenu (puc. 1). 3.IlepeMemaiite 1aT4uK TEMIEPaTypsl B CICTYIONIYIO TOUKY TUIAMEHU B COOTBETCTBHU CO
cxemMoii. Iy 3Toro ociadisaiTe MyQTy B nepeMeniaite e€ (BMecTe ¢ JIAKOW U TaTYNKOM) B HY)KHOE MECTO.
Korna mokazanus cTabHIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAUSHUE TEMIIEPaTyPhl B COOTBETCTBYIOICH TOUKE Ha
CXeMy .

4 . Tak u3mepbTe TEMIIEpPATYPy BO BCEX TOYKaX IUIAMEHH, OTMEUYEHHBIX Ha cxeMe . 5 . [loBTopuTte neiicTBus Co
CBEYOH U CyXUM TOPIOYHM.

TOUKA \'pocm
3 6.00parute BHUManue! [1py N3yuyeHHH CTPOCHHS TUTAMEHHU CYXOTO TOPIOYETO

HCIIOJIB3YCTCA 1/4 yacTh TabNeTKH. KYCO'-ICK roprovero nNoMemaroT Ha KEPAMUICCKYIO TNIUTKY.

Puc. 1. Touku namMepeHus TeMIiepaTypsl IuiaMeHu 7 . BHecuTe B ItaMs CIUPTOBKH Ha TIOJIMHHYTHI IPOOUPKY.
N3BiteknuTe IpoOUPKY U3 TNIAMEHH U PACCMOTPHTE €€ TOBEPXHOCTD.

8 . IloBTOpHUTE OMBIT CO cBevoi. Kakoro 1iBeTa oOpa3opaiics Hanér? YUro 370 3a BemecTBo? Pe3ynbTarhl
W3MepeHHI/HAOII0 ICHA N

HcTounnk Temmneparypa Temmneparypa B TemneparypaB | Uto
TEIUIOTHI OKOJIO (prTHIIS cpenHei yactu BEepXHEH yacTu o0pazoBasoch
Ne (xycouka IJIaMeHU IJIaMEHU Ha TIOBEPXHOCTU
TOPIOYEro) poOupKu

1 | CouptoBka

2 Cseua

3 | Cyxoe
roprouee

Buisoowi:

B BeIBOax yka3aTh, KaKOil ICTOYHUK TEIUIOTHI IPEANIOYTUTENIFHO HCIIOIB30BAaTh B XUMHUECKOI 1TabopaTopuu
U TIOYEMY .

Konmponvuvie 6onpocol:
1 . Kakoii ucTouHMK miamMeHu ObUT ncnofib3oBan? 2 . Kakas yacTh miuamMeHu camasi ropsiuasi?

3 . Jlo kakoif MakCHMaJIbHOM TeMIIepaTyphl yraérces mporpets Tepmonapy? 4 . Uto ropsiuee — LEHTP IIaMEHU
WM Kpas?

1. .Ilouemy cnUpTOBKA TOPUT NOYTH OECLIBETHBIM ILIAMEHEM, a CBEYA — CBETAIMM? MOXKHO JI
HCIIOJIB30BATh CBEYH B JIAOOPATOPUHU BMECTO CITUPTOBOK?

2. . Kakue mpoayKThl TOPEHHUS OJJMHAKOBHI Y CIIUPTOBKH U cBeun? 7 . 3amaHue i NoaroToBku k [ A,
BIIP

[Ipu HarpeBaHuM TBEPIBIX BEIIECTB B IPOOHPKE HEOOXOMUMO: 1.B35Th MPOOUPKY B PYKH U HarPEBaTh TY
4acTb, TJI€ JIEKUT BEILIECTBO; 2.3aKPENUTh MPOOUPKY B IUTATUBE U HarpeBaTh Ty YacTb, TJI€ JIEXKUT BEILIECTBO;
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3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO IPOOUPKY, a 3aTEM TY YacTb, TE JIEKUT
BEILIECTBO; 4.3aKPEUTh NPOOHPKY B IITATUBE, IIPOTPETh BCIO MPOOHPKY, a 3aTEM Ty 9aCTb, I/I€ JIEKHUT
BeecTBo . ([IpaBunbHEI OTBET: 4 .)

8.3amanue I pa3BUTHA QYHKIIMOHAILHOW TPaMOTHOCTH

B xnure Maiikna ®@apanes «McTopus cBeurn» aBTOp ONUCHIBAET OIBIT, KOTOPBIH OH JIEMOHCTPUPOBAI Ha CBOMX
JeKuusX. B miams cBeun oH moMenan H30rHyTYI0 CTEKIITHHYIO TpYOKy. OJJMH KOHel TpyOKH OITyCKaJICs
HEIAIEKO OT (PUTWIISL, BTOPOH BBIBOJIUIICS Ha HECKOJIBKO CAHTIMETPOB OT IUIaMEHH. Uepes HEKOTOpoe BpeMs K
KOHILYy TPyOKHU IOJHOCHIIN TOPSIIYIO JIydnHYy. [10SBIsII0CE MaMs, KOTOPOE CYIIECTBOBANO OTJACIBHO OT
1aMeHH cBedr. Kak MO)KHO OOBSCHUTB 3TO siBIICHUE?

OtBert: B oT0# WacTu mIaMeHu MPONCXOAUT ucnapenue napaduna. [lapsl mapaduna Ha Bo3Iyxe, Ipu
MOJKUTaHUH, 3aTOPAIOTCA.

Puc. 2. OnwIT ¢ miaMeHeM cBeun

TOUKA \'pocm
\ JemoncTpanuoHHbli IkcnepumenT Ne 1. «Boldenenue u noznowenue menna —

NPU3HAK XUMUUECKOUL peakuuu»

Teopernyeckas yacTb. PaboTa mpoBOIUTCS NMPpY U3yIeHUHU TeMbl «[IpU3HAKA XUMHUYECKUX PEaKIHiy.
Brinenenue u

HOTJIOLICHNE TEIIOTHI, H3MEHEHHE OKPACKH PACTBOPOB MITH BELIECTB, BBIICIICHHE ra3a sBISIOTCS OCHOBHBIMU
MPU3HAKaMM XUMHUYECKHUX peakunii. Takske nMeeT CMbIC OBTOPUTH pabOTy MIPHU BBEACHUH MOHATHS
«TETIOBO 3 PEKT peakium .

HDaKTI/I‘-ICCKaFI 4acThb. L[em) pa6OTBIZ IpOACMOHCTPUPOBATH BBIACICHUC U MOITIOIICHUE TCIJIA ITPU
XUMHUYCCKUX PCAKITUAX. CBs13aTh TTIOKa3aHUS JaT4YUKa TEMIICPATYpPhI C OCA3ATCIIbHBIMU OIYHICHUSAMU.

Ilepeuenv 0amuukos yugpogoi 1abopamopuu: TATIAK TEMIIEPATYPHI IIATHHOBBIH.

Jlononnumensnoe o6opydosanue: 1Ba XUMHUUECKUX cTakaHa (50 MiT), IpOMBIBAJIKA C TUCTUIIIMPOBAHHOM
BOJIOH, CTaKaH JUIs CIIMBa OTPa0OTaHHBIX PACTBOPOB.

Mamepuanvt u peakmugul: amOMUHIEBAsI IPOBOJIOKA UIIH IpanyJbl, 20%-HbI pacTBOp IMIpOKCUIA HATPUS
NaOH, 10%-nsrit pactBop ykcycHo# kuciaotel CH3COOH, runpokap6onar Hatpus NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .Pabotats B oukax. 2. TpedyeTcs cobmoaenue mep 0€30MacHOCTH IPH padoTe ¢
THIPOKCHUIOM HAaTpPHs U HarpeBaTEIbHBIMHU IPUOOPaMHL.

Huempykyusa k evinoanenuro: 1.B xummnueckuil crakan Haseiite pactBop wenoud NaOH. M3mepbte ero
Temrepartypy. [loMmecTruTe rpaHyIBl WM IPOBOJIOKY ATIOMHUHUS TaK, YTOOBI HaJl HUMH OCTaBaJICS CIIOH
skuakoctd. Korga HauHéTes peakuus, oOpaTUTe BHUMaHKE IIKOJIbHUKOB Ha BbIICTICHHUE Ta3a U YBEIUUYCHHE
Temrepartypsl. XKenatenpHo (eciu peakiysi HAET He CIUIIKOM OYpPHO) MPOWTH MO KJIAacCy M JaTh IKOJIEHIUKAM
MOTPOTATh CTaKaH, YTOOBI yOSTUTHCS, YTO €T0 COACPKIMOE Pa3orpesock. OTMEThTE MaKCUMAJIBHYIO
Temnepatypy pactBopa. [loryueHHbIH pe3ynbTaT 3aHeCUuTe B TaOIUILY .

o o o 7
2.IIpomoiiTe gaT4uK TeMrepaTypsl BOJIOH. B cTakaH HanelTe yKCyCHYIO KUCIIOTY Ha 1/3 o BEICOTE.
Nsmeprte e€ Temnepatypy.



He6onpmmMu mOpIUsMH HACHIITBTE THAPOKApOOHAT HATPHSL, TIOMEIINBAS JaTINKOM TeMuepatrypsl. OOpaTure
BHHMaHHe IKOJBHUKOB Ha BBIJIENIEHHE ra3a - IPU3HaK XUMUYeckor peakuuu. [locMoTpuTe, Kak U3MEHAETCS
temneparypa. OTMETbTE MUHUMAJIBHYIO TEMIIEPATYPY PACTBOPA.

[omydeHHBIN pe3ynbTaT yYCHUKH 3aHOCST B TAOIHILy. Pe3ynbTaTel n3MepeHuil /Ha0moqeHuit

Pearupytomue Havanpnas MaxkcumalbHas/MUHIMaJbHas | BelgeneHue wim
BEIIECTBA TeMIIepaTypa TeMIIepaTypa pacTBOpa MOTJIOLICHUE
pacTBopa TeTUIOTHI

PactBop mienoun u
ATOMUHUN

PactBop ykcycHoi
KHCJIOTHI U cOzla

Bv1600b1: YKa3zaTh MPU3HAKU XUMUYIECKUX PEAKIHH.
Konmponvuvie gonpocei:
1. .IlpuBenute mpUMeEphI peaklyii, IPOTEKAIOIUX C BbIICICHUEM TEILUIOTHI.

2. . Jlns moydeHus HeTalI€HOH H3BECTH MeIl IIPOKAIMBAIOT IIPH BBICOKOI Temrieparype. K kakomy tumy
MOKHO OTHECTH 3Ty peakuuto? 3.3ananue g noarotoBku k ['MA, BIIP: Tonbpko xuMudeckue
SIBJICHUSI TIEPEYHCIIEHBI B TPYIIIE:

1.'openne cBeun, BEIaIeHUE TOKAEBHIX KaIlellb, KUIIeHHE BoAbI 2.CKICaHue SOJOYHOTO COKa, CKICAaHHE
MOJIOKa, pacTBOpPEeHUE Mea B ykcyce 3. TassHue cHera, IUTaBI€HHE CBUHILIA, IPOTyXaHUE KYPHUHOTO siifia
4.00pa3oBaHre TyMaHa, TOpeHUE OSHralbCKON CBEUH, FTOPSHHUE IPUPOIHOTO rasa

TOUYKA \‘pocm .
\ JeMoHcTpannoHHbIi 3KkcniepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKMpUYecKuUM mokK

om»

Teopernueckas yacTb. [lepen Hadanom paboTsI ciexyeT 00CYIUTh CO MIKOJIBHUKAMH BOIIPOC: IPOCTHIM MITH
CJIOXKHBIM BEIIIECTBOM sIBIIsieTcs Boza. [locie BEIBIKEHNS yHAIIUMHUCS PA3IHIHBIX THIIOTE3 YIUTENb IIPOCHT
MPEUIOKUTH BApUAHTHI HX KCIIEPHMEHTATLHON IIPOBEPKH.

OOBIYHO TAHHBIH OIBIT PEKOMEHIYIOT IPOBOAUTH B IiprOope ['opmaHa, ycTpoiCTBO KOTOPOTO SIBISETCS
JOCTATOYHO CJIOKHBIM JUISI BOCBbMUKIJIACCHUKOB. Y JOOHEe ero IMPOBOANTH B IIPHOOPE JIJIs OTIBITOB C
JIEKTPUUECKUM TOKOM, UCIIONb3Ys B KauecTBe AieKTponura 10%-Hbli pacTBOp IMAPOKCUAA HATPUS U
CTaJbHBIC (JTydIlle HUKEJIEBBIE) NIEKTPOIbl. Bo m30exaHme BCTICHUBAHUS pacTBOpa MPH AEMOHCTPALINH K
ANEKTPOIIUTY CIEIYET JOOABUTH STHIIOBEIN criupT (Ha 4 00BEMa pacTBopa dmekrponuta 1 066éM 95%-Horo
pacTBoOpa crupTa) .

IIpakTuyeckas 4acTb. L[e.]'[]: pa6OTBIZ C(I)OpMI/IpOBaTB MNpEACTABJICHUA Y YHAIUXCA 00 aHaIu3€e CIOXKHBIX
BCUICCTB U USMCHCHHUU MOJICKYJI CJIOKHBIX BEHIECCTB B XOAC XUMHYCCKUX peaKuHﬁ.

Jlononnumensnoe o6opydosanue: IpudOP IS OTBITOB € JICKTPHUUECKUM TOKOM; HCTOYHUK IOCTOSIHHOTO TOKA!
IpOOUPKH - 2 TIT., IPOHYMEPOBAHHEIE; JIYYHHKA; CIIUPTOBKA; MPOOKH — 2 IIT, ITHHIIET .

Mamepuanvi u peakmugol: cnupT 3TUIOBLIN, 10%-HBIM pacTBOP IIEIIOUH.
2

Texnuxa 6ezonacnocmu: Paborath B oukax. TpeOyroTcs cnennaabHbie Mepbl 06€30MaCHOCTH ITPU paboTe ¢
THIIPOKCHIOM HATPHUS .

Huempykyusa k evinoanenuro: 1.3an0dHATE 3JEKTPOJIMTUYECKYIO BAHHY U J€MOHCTPAIMOHHbBIE TPOOUPKH
PacTBOPOM 3JIEKTPONUTA 3apaHee, 10 ypoka. 2.IIpogeMoHcTpupyiiTe mpubop yJdammmcsi, 00bSICHUTE €To
YCTPONCTBO ¥ BKIIIOYHUTE MOCTOSIHHBIN 3JIEKTPUYECKHH TOK.



1. HaGmogaeTcs BbIIEICHUE ra30B HA AJIEKTpoAax npudopa. OOpaTuTe BHUMaHUE YYalIUXCs HA TO, YTO
OJITUH U3 Ta30B BBIIEIACTCS MHTCHCUBHEH U 3aHUMAET B JIBa pa3a 00NN 00BEM IO CPAaBHEHHUIO CO
BTODPBIM Ta30M.

2. OO6cymute HaOMIOJaeMBIC IPH3HAKA XUMHUYECKOH PEaKIUy, CIeNaiTe IPENOI0KEHHS O TOM, B KAKUX
IpOoOUpPKaX HAXOIATCS KUCIOPOI U BOAOPOI. DICKTPOIIH3 IPEKPATUTE, KOT[a B POoOHpKax HabepETcs
OKOJIO 6 MJI BOJIOpo/Aa U 3 MIT KHCTIOpO/a .

3. OOpaTtuTe BHUMaHWE Ha pa3IuiHble 00bEMBI COOpaHHBIX ra3oB. [IpoOHpKH TIIOTHO 3aKpoiiTe
MPOOKaMH TTOJT CJIOEM JIEKTPOJIHTa. TIerolel IyduHOH ONpeieNIuTe HATMYUe KUCIopoa B
npoOupKe, TopsIIel JTyIuHOH MOJ0KTUTE BOJOPO. [IpemnoxkuTe yqanmmMcs 3aHeCTH Pe3yabTaThl
HaOmoieHui B Tabnuiy. Pe3ynbTaTel HaOmroaeHU

Howmep npoOupku O0BéM Taza Haspanue raza

1

2

Bui6oowr: OTpaSI/ITL, YTO NPOUCXOAUT C MOJIEKYJIaMU CJIIOKHBIX BCIIECCTB B XOA€ XUMHUYECKOMN peakuuu.

Koumponvueie gonpocur: 1. M0OXXHO 1 110 BHEIITHEMY BUAY OTIUYHTH a3 BOAOPO.I OT ra3a kuciopomaa? 2
.Kakwue gacTus! coxpaHsIoTes B X0/I€ MIPOTEKAHMS PEaKIINK PAa3JIOKESHHUS BOJBL, a KaKHe pa3pymarTcsa? 3
.Kak nokazaThb, 4TO B cOCTaBe caxapa CofepkaTcs aToMbl yriepoaa?

4 3amanue it monrotoBku k 'A, BIIP. Ilpu coOupanuu ra30B HCHOIB3YIOT IPUOOPHI, MPEICTABICHHBIC Ha
pucynke. C moMoIibio, Kakux U3 yKa3aHHBIX IPUOOPOB MOKHO cOOUpaTh Boopoa? OOOCHYHTE CBON OTBET,
UCXOJs U3 CBOMCTB JAHHOTO rasa.

Puc. 7. IIpuGops! [uist COOMpaHUs Ta30B

(A) (B)

(®)

/ ) i C— | S
J =

— 7]

TOUKA \!pocm

JeMoHcTpaunoHHbIH skciepuMeHT Ne 3. «3aK0H COXPAHEHUS MACChl BEIIECTBY
Teopernueckas 4acTb. [Ipy U3ydeHNN TaHHOM TEMBI [IENIECO00Pa3HO CO3AaTh MPOOIEMHYIO CHTYAIIHIO, IS
pasperieHus

KOTOPOH yJariuecs BBABUTAIOT THITOTE3BI, TPEOYIOIINe IKCIIepUMEHTATLHOM poBepKH. [Ipn o0cyxaeHnu
MIPEJI0KEHHBIX BAPUAHTOB MPOBEPKU BBIABUHYTHIX TUIIOTE3 BOCBMUKIACCHUKH MPEIAraloT pa3inyHble
BapHaHTHl KOHCTPYKIUHU MPHOOPOB, T.€. IPOSBIIIIOT TBOPUECKYIO aKTUBHOCTD, B X0OZI€ KOTOPOU IPOUCXOJHUT
MIEPEOCMBICIICHHE IPHOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3natot o padorax M. B. JlomoHocoBa u A. JIaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA
COXpaHCHH MaCChl BEUICCTB, (l)OpMyJ'II/IpyIOT 3aKOH, ITPUXOJAT K BBIBOAY, YTO MaccCa BCIIECTB B XOA€ pCaKINU
JIOJDKHA OCTaBaThCsl MOCTOSTHHOM. JI0OMBILIMCE MOHMMAaHUS JaHHOTO TE3UCA, YYUTENb IEMOHCTPUPYET
SKCIIEPUMEHT .

IIpakTuyeckas 4acTb. L[em) paGOTBII OKCHICPUMECHTAJIbHO JOKa3aTh 3aKOH COXPaHCHHA MAaCChI BEIICCTB .

Jlonoanumensroe 06opyooeatue: BeCbl TEXHOXUMHUYECKUE WITH 3JICKTPOHHBIC; CBeva; K0j10a TI0CKOJOHHAs
250 mu1; m0%KKa IS COKUTAHUS BEIIECTB.

Mamepuanst u peaxmugwl: CBeHa.

Texnuxa be3onacHocmu: BEITOTHATE TpeOOBAaHUS MU pabOTe C OTKPHITHIM ITAMEHEM.



Hnempykyus k evinoanenuro: Ha peIdakHBIX WITH 3JICKTPOHHBIX BECax YPaBHOBEIINBASTCS CBeYa, a 3aTeM
VUUTENb 3aXHraeT e€. YJamnmecs HaOII0Ial0T, YTO B TeUCHUE ~1 MIH PaBHOBECHE BECOB HAPYIIIACTCS, YAIIKa
C TOpAIICH CBEYOH MOAHUMAETCS BBEpX. YUaIIUMCs 331at0TCs BOMPOCH: «Kak MOKHO OOBSICHUTh
HabOmoaaeMblit hakt? Kak 3TOT GakT coriacyercs ¢ 3aKOHOM COXpaHEeHHUs Macchl BemecTB?» OO0CyxkaeHne
JAHHBIX BOIIPOCOB MPUBOJUT YYANIUXCS K MBICITH O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CICAYET
HU3MEHHUTHh KOHCTPYKITHIO TPHOODA.

Yyuress 3apaHee JODKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJBIIOT0 00bEMA C XOPOIIO MOAOTHAHHOM
MPOOKOM, B KOTOPYIO BCTaBJICHA JIOXKEUKa.

B noxeuke 3akperuisiercs cBeda. Becs mpubop B cOope 3apanee
ypaBHOBeIlIMBaeTcs Ha Becax (puc. 8) . Korna yvammecs mpuxosT K BBIBOAY, YTO OIIBIT CJIEAYET MPOBOAUTH B
3aKpBITOM IPHOOpPE, YIUTENh TOCTAET BECH C KOIOOH, 3aKUTaeT CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCHT B
KOJIOY M IJTOTHO 3aKphIBaeT. YUalluecs BUIAT, YTO PABHOBECHE BECOB HE HApYyIIAeTCs B X0/ BCETO
SKCIIEPUMEHTA .

Puc. 8. IIpubop i AeMOHCTpAIMK 3aKOHA COXPAHEHHUST MacChl BELIECTB

BriBobr:
B BEIBO#ax HEOOXOAMMO OTPA3UTh TE3UC, UYTO MAcca BELIECTB IPH MIPOTEKAHNH XUMHUYECKON peaKkunu
COXpaHsIeTCs .

Koumponvuvie sonpocul:
3aganus I pa3BUTHS HYHKINOHAIEHOH IPaMOTHOCTH

1. Tlpu ropenuu apoB octaéres 301a. Macca 305161 MEHbBIIIE MACChI B3SITBIX [T CKUTaHus ApoB. Kak
MOJXHO OOBSCHHUTB 3TOT (PakT?

2. Jlas mpUroToOBIICHUS MSCHOTO OyJThOHA TIOBAp B3sUT KYCOK Msica Maccoit 1 kr . [Tocne Bapku Kycok
msca cran Becutb 800 r . [Touemy Macca uamMeHunachr?

TOUKA \!pocm

JemoncTpanmonnsiii akcriepuMeHT Ne 4. «Ormpenenenre coctaBa Bo3ayXay

Teopernueckas yacTb. [lepern mpoBeneHreM SKCIIEPUMEHTA YIAITHMCST HEOOXOIUMO OOBSICHUTE YCTPOHCTBO
mpudopa, YTO O3HAYAKOT JeNieHus. TaKke He00X0AUMO YOCTUThCS, YTO MPOOKa MPUOOpa TePMETUIHO
3akpeIBacT cocyn. [IpakTudeckas 9acTb. Llens paboThL: 3KCIIEPUMEHTAITBHO ONPENEIUTh 00BEMHYIO JTOITO
KHCJIOPOJia B BO3yXE .

Jlononnumensnoe o6opydosanue: pudOp AL OTIPESIICHNS] COCTaBa BO3AyXa, IITATHB, CIUPTOBKA,
CTEKJISIHHAS NaJIOYKa, JIyduHa, CTaKaH ¢ BOJIOM.

Mamepuanvt u peaxmuewl: KpacHblid hocdop.
Texnuxa bezonachocmu: C 0CTOPOKHOCTHIO 00pamathes ¢ ropsmum dGochopom.
Huempyrkyus K 6bINOTHEHUIO:

1.KpucramnzaTop HAIOJIOBHHY 3alOTHUTE BOJoW. Ha moBepXHOCTH BOIBI TOMeCTUTE (PapPOpOBYIO YAIIKY C
1—1,5 r cyxoro kpacHoro ¢ochopa. 2.00paruTe BHUMaHUE Ha HEOOXOIUMOE YCIOBHUE IKCIICPUMEHTA —



BIIAXHBIH (hocdop ncnonap3oBatk Henb3st! Dochopa T0KHO OBITH B3SATO OO0JIBIIE, YeM TpeOyeTCs Is
CBSI3BIBAHUS BCETO KHCIIOPO/A, HAXOAAIIErocs B COCy/Ie.

1. Ortkpoiite mpoOKy MprOOpa ¥ MOMECTUTE KOJIOKOJI B KPUCTAILTU3ATOP ¢ BOJOM. [lorpy3ute KOJIOKOII B
BOJIy HACTOJBKO, YTOOBI YPOBEHB BOJIBI COBIIAIAN C HIKHUM JINICHHEM KOJIOKoia. [Ipr 3TOM HHUKHUI
Kpaii KOJIOKOJIa He TOJDKEH JOXOAUTH JI0 JIHA KpUCTauu3aTopa . s 3Toro Komokol 3aKpernure B
HITATUBE UM IOMECTHUTE Ha JHO KPUCTAIUIM3ATOpa JABE CTEKIISIHHBIEC MA0YKH .

2. CWiIbHO pa3orpeB KOHEI[ CTEKIISTHHOMN MAJIOYKH, OIYCTUTE e€ B KOJIOKOI U mogoxrute dpocdop. Kak
TOJILKO ochop 3aropescs, OBICTPO U3BIECKUTE MAJOYKY U 3aKPOHTE KOJIOKOJI poOkoi. Komokomn
3aIOJIHACTCS TYCTHIM OEJIBIM JIBIMOM, COCTOSILIIAM U3 YacTHYeK HocHOpPHOro aHTHIPHUIA.

3. Ilpu ropennu Gocdopa 00bEM Bo3IyXa BHYTPH KOJIOKOJIA BHAYAIEe OT HAarPEBaHUS HEMHOTO
YBEJIMYMBACTCSI, & YPOBEHb BOJIbI B KOJIOKOJIE TIOHMKaeTcs . [1o Mepe pacxo1oBaHHs KHCIOpOaa
TUIaMsl IOCTETIEHHO TacHeT. benblii hochopHbIil aHruapun pactopsiercs B Bone . Cocyn
OXJIQXK/IAeTCs, Ta3 B KOJIOKOJIE TIOCTEIIEHHO YMEHBIAeTCsl B 00bEMe . Y pOBEHb BOJIbI B KOJIOKOJIE
HOBBIIACTCS . B KpucTammsarop noneiite Boabl B TAKOM 00beMe, YTOOBI BHYTPH U CHAPYKHU
KOJIOKOJIa YPOBHH OBUTH OJIMIHAKOBBI M COBITAJAINA CO BTOPBIM JIEJICHUEM KOJIOKOJIA.

6 . OTKpoiiTe TPUOOP U TIPH TIOMOIIHU TOPAIICH JTYyIHHBI YOSTUTECh B TOM, YTO OCTABIIMKCS B KOJIOKOJIE r'a3 He
MoJIIepKUBAET TopeHus. Pe3yibraTsl HaO 0 1eHNH

Yucio geneHuid B mpuodope, Yucno neieHuit B mpudope,
3aMOJIHEHHBIX BO3AYXOM (J10 3aM0JIHCHHBIX ra3aMu Kaxodi
MPOBEICHUS PEAKIINN ) (mocne mpoBeneHus aKou ras 0
peakimm) popearupoBa’?
BriBoanr:

B BBIBOZIaX yKa3aTh copepikaHue KUCIOpoia B Bo3Iyxe (B %).

KonTponeHbie Bonpockl: 1.Kakoii ra3 pacxomyercs npu cxuranun dpochopa B Bozmyxe? 2.Kakoit 00bEM
Kucnopoja B Bo3ryxe? CKOIBKO 3TO cocTaBisieT B mpoueHTax? 3.IlouemMy It POBEICHHUS SKCIIEPUMEHTA
0epyT u30BITOK Gocopa?

4.Kaxoif ra3 ocTalcsi B KoJIoKoJie nocie cropanus ¢ochopa? 5.3ananus qis noarotrosku k [ A, BITP
VYkaxuTe, B KaKyI0 TPYIIIY BXO/ST BEIIECTBA, 3arPs3HSIONINE BO3AYX:

1. BOASHON map, yIIIEKUCIbINA Ta3; 2.CepHUCTHIN I'a3, OKCUJIbI a30Ta; 3.KUCIIOPOI, a30T; 4.TeIIHH,
KHUCIIOpOA

TOUKA \!pocm

9 kiacc
JdemoHcTpauuoHHbIi 3kcniepuMeHT Ne 1. «TensioBoii 3pdeKkT pacTBopeHusi BeiecTs B Boje»

Teopernyeckas yacTb. PacTBOpeHHE BEIIECTB MPENCTABIIAET COO0H CIIOXKHOE PUINKO-XUMHUUECKOE SBIICHHE,
3aBUCSILIEE OT MPUPOJIBI PACTBOPEHHOIO BEIIECTBA U PACTBOPUTENS, OT TEMIIEPATYPhl M KOHUEHTPALUH
o0pasyrolierocs pacTsopa.

IIpu pacTBOpeHHHN KPUCTAIIIMYECKUX BELIECTB B BOJIE IPOUCXOIAT TPU OCHOBHBIX Ipouecca. 1.Paszpyiienne
KPUCTAJUIMYECKON PEIIETKHA PACTBOPSEMOTO BEIIECTBa — SHAOTEPMUUYECKHUI IIpoIIecC.

1. Twunparamus, T.e. B3aMMOJCHCTBUE YaCTHUIl (HOHOB MIIM MOJIEKYJ) PACTBOPSEMOTO BEIIECTBA C

MOJICKYJIaMU BOJbI — 3K30TepMI/I‘IeCKI/Iﬁ mpounecc . 3.HepeHOC TUAPATUPOBAHHBIX YaCTHUIL] OT I'PaHHIIbI

KPHCTAJUT-PACTBOP B 0OMLIHIA 00BEM pacTBOpa, 3TOT MPOLIECC HE COMIPOBOXKIACTCS HU BBIACICHUEM, HI
MOIJIOIIEHUEM TEIUIOTHI.

B 3aBuCHMOCTH OT TOTO, TEIIOBOI AP PEKT KAKOro U3 IBYX MPOIECCOB (pa3pylICHHE KPUCTAIIA WK
TUIpaTalys 4acTHIl) ipeobiaamaeT, oommid TeroBoi 3 dekT pacTBopeHUss MOKET ObITh BETMUNHON
MOJIOKUTEIBFHOM M OTPUIATEIEHOM.

[pakTrueckas 4yacTb. [Jenvy pabomoi: ONPEACTUTh TETUIOBOK 3 EKT pacTBOpEeHUs CEPHON KUCIIOTHI,
THIIPOKCH/Ia HATPHUS U HUTPAaTa aMMOHHS .




Ilepeuenv oamuukos yugpogoii 1abopamopuis: DATINK TEMIIEPATYPhI INTATHHOBEIH .

Jlonoanumenvroe obopyoosanue: ctakad Ha 150 M1 — 3 IT.; CTEKIISTHHAS TAJIOYKa; IPOMBIBAJIKA; MEpHAsI
MpoOMpKa; ImaTesb — 2 T .

Mamepuaﬂbl u peakmuensl: CCpHaAs KUCJIO0Ta (KOHII .); TUAPOKCHUI HATpHUA KpHCT&HJ’IH‘-ICCKHﬁ; HUTPAT aMMOHU .

Texnuxa bezonacnocmu: 1.CepHast KHCIIOTa U THAPOKCHU] HATPHSA SBIISFIOTCS arPECCHBHBIMU BEIIECTBAMH.
Heobxonumo ocreperarbcs UX MONagaHus Ha KOXY U onexny. 2.bepeus rinaza! 3.Heob6xoxumo moMHHTB
IpaBWIO pa3BeneHus KUcioT. 4.Ha pabodeM MecTe NOKHEI OBITh HEHTpaIH3yIoIue cpeacTra: 2%-Hble
pacTBOPBI TUIPOKapOOHAaTa HATPUSA U YKCYCHOH KHCIIOTHL.

Hucmpyxyus K 8binoaHeHuIo:
1.B nepBsiii crakan HaneiTe 50 Mit Boabl. 2.C MOMOIIBIO JaTYUKa OMPEeNIuTe e€ TeMIeparypy.

1. Ormepbre 10 M KOHIIEHTPUPOBAHHOHN CEPHOM KUCIOTHI M MEIJICHHO, ITPY MTEPEMEIIMBaHNN pacTBOpa
CTCKJISIHHOM MaJIOYKOW BIIMBalTE CepHYIO KUCIOTY. OOpaTuTe BHUMaHUE Ha TIOPSIIOK CMEIITMBAHUS
BOJIbI M CEpHOU KHUCTOTHI! ClieuTe 3a N3MEHEHHEM TeMIIepaTyphl IPU PACTBOPEHUH KHCIIOTHL.
Hambonee BrIcOKOE MMOKa3aHUE TEMIIEPATYpPhI 3aHECUTE B TAOIHITy. /laTdnK TIAaTeTbHO TPOMOIITE
BOJIOM.

2. Bo BTOpoO#i cTakaH MOMECTUTE OKOJIO 8 T TBEPOTO MOPOIIKA FHIPOKCHIA HATPHS U BiiekTe 50 Mt
Boxbl. OITycTHTE TATINK TEMIIEPATyPHI U epeMeriaiite pacTBop. OTMETETE caMoe BRICOKOE 3HAUCHHE
TeMriepaTypsl. TIiaTeIsHO MPOMONTE AATIYUK BOAOH.

3. B Tperuii crakaH HachImbTe 15 I METKOKPHCTAIMUECKOTO HUTpaTa aMMOHHMS U TipruteiiTe 50 Mt
Boxbl. OITyCTHTE TATYNK TEMIIEPATypHl U OBICTPO mepeMentaiite pactBop. Hanbosee Hu3koe 3HadeHUE
TEeMIIEPaTyphl 3aHECUTE B TAOIHILY.

Pe3ynbraTel n3MepeHnii/HabI0 ICHAN

Hccnenyemas JuctunnupoBaHHast Boxa + H9SO4 Boga + Bora + NH/NO3
cucreMa BOJA NaOH

Temmnepatypa, °C

Boi600wi:

OTpa3uth, Kako# TEITOBOH A PeKT mpeodiiafacT Mpu pacCTBOPSHHUHN B BOJIC CEPHOM KUCIOTHI, HUTPATa
aMMOHHUS, TUAPOKCHUIA HATPHSL.

KOHmpOJZbele 680Nnpocsl.;

1.00BsIcHUTE, TTOYEMY TIPU PACTBOPEHUH OJHUX BEIICCTB B BOJIC BBIJCIISCTCS TEIUIOTA, APYTHUX —
noryomraercs. 2.IIpeanonoxuTe TerIoBor 3QQeKT mpoliecca pacTBOPEHUS B BOJIE THIPOKCHIA KA.

TOUKA \"pocm

[Ipaktuaeckas padora Ne 1. DIEKTPOIUTHI U HEINEKTPOIUTHI

TeODeTquCKaH 4acCThb. HpI/I PaCTBOPCHUU B BOJC MOHHBIX COG)II/IHCHI/Iﬁ TIOJIAPHBIC MOJICKYJIBI BOJABI OKPYXKarOT
(conmpBaTHPYIOT) 3apsHKEHHBIE HOHBI, TIEPEBOS X B PacTBOP. MoJeKy ISpHbIE COSTMHEHNS COJIbBATHPYIOTCS,
HO HE pacrnajalTcs Ha HOHbI . B iepBoM citydae pacTBOp MPOBOAUT JJIEKTPUUECKHH TOK, BO BTOPOM HET .

OnpenenuTs NPUHAIEKHOCTD BELLIECTBA WIM PACTBOPA BEILIECTBA K JIEKTPOIUTAM MOXKHO MPHU MOMOILU
U3MEPEHHUs DIIEKTPONPOBOJHOCTH. ECiin 31eKTpOnpoBOJHOCTh BETUKA, TO UCCIEyEeMblil OOBEKT —
ANEKTPOIUT. ECIii 3HaUeHUEe IIEKTPOITPOBOIHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEJIEKTPOJIHT .

IIpakTuyeckas 4acTb.

L]env pabomwl: ONIpeIENUTH PUHAIICKHOCTD BEIISCTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K
JJIEKTPOJIUTAM M HEIJICKTPOJIUTAM .



Ilepeuenv oamuukos yugpogoii 1abopamopuu: DATIUK HIEKTPOIIPOBOJHOCTH . JlOTIOIHUTEIEHOE
obOopynoBaHue: cTakaHbl Ha 50 MII; IITaTHB C 32)KUMOM; IIPOMBIBAJIKA . MaTepuaibl U PeakTHBbI:
IUCTIIDIMPOBaHHAS BOAA; IO 20 MII 3THIIOBOTO CIIMPTa, OCH3MHA, KEPOCHHA; 5%-HOTO pacTBOpa caxaposbl,
pactBopa cimpta (1:1), 5%-Horo pacTBopa xyopuIa HaTpHsE; 5%-HOTO pacTBOpa XJIOPOBOAOPOAa; 5%-HOTO
pacTBopa rHIpOKCUIA HATPUs, MOBapeHHas colib (TBEpAAs), caxap (TBEPABIiA) .

Texnuxa b6ezonacnocmu: Ilpu pabote ¢ TOPIOYUMH KUIKOCTAMU (CIIUPT, OCH3WH, KEPOCHH) BOJIM3U HE JOJDKHO
OBITH OTKPBITOTO OTHSI.

I/IHcmpyKL;uﬂ K 6bINOJIHEHUIO.

1.B crakaH oMecTUTE MMOBAPEHHYIO COJIb U OMYCTUTE B CTaKaH JaTYUK 3JIEKTPONPOBOAHOCTH . [IpoBoauT 1t
COJIb BJIEKTPUUYECKUN TOK? 2. AHAJOTUYHBIE IEUCTBUS MMPOBEANUTE C caxaposon . 3 . B crakan Hanetite 20 mu
HCCIIeyeMOr0 pacTBOpa.

1. OmyctuTe B HErO AATYUK IEKTPOIPOBOAHOCTH, 3aKPEIUIEHHBIN B s1anke mraTusa. Habmronaiite 3a
MU3MEHEHNEM 3Ha4eHH 2JIeKTPOoIpoBofHOCTH. Korga noka3aHus qaTdauka MepecTaHyT H3MEeHATHCS,
3alUIINTE €r0 3HaYeHUE B TaONuUILy .

2. OoOparute BauManue! JIaTumK MOCiie KaxI0To OMbITa TIIATEIbHO IPOMBIBACTCS BOJIOH. 6.3aTeM
JIATYHK OIYCTHUTE B CIEAYIOMNN PAacTBOpP . AHAJOTHYHBIE IEUCTBHSI MMPOIETATe CO BCEMU
pactBopaMu. Pe3yibraTel n3MepeHui

Ne Haspanme BemecTBa, | 3HaueHHNE DIIEKTPOIIAT WA

OIbBITa | pacTBOpa 3JIEKTPONIPOBOJHOCTH, HEDJIEKTPOJIUT
MKCM/cM

1

2

KOHmpOJZbele 80NnpocsHl.;

1.006pamaroT BHUMaHKUE, YTO HU JUCTUIIMPOBAHHAS BOJIA, HU TBEPAAS COJIb HE MPOBOJIAT IEKTPUIECKOTO
TOKa. TeM He MeHee PacTBOP COJIM B BOJIE POBOJUT NIEKTPUUECKUH TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYa-
TO MOSIBJISIFOTCA TIOJIBMKHBIE 3apsbl. [1oa 3To HaOnr0AeHUE BBOJAT ONpeiesieHHE JIEKTPOINTa U MEXaHU3M
3JIEKTPOTUTHUECKOM JUCCOIMAIINY.

2 . Beerna i BOJHBIE paCTBOPHI BEIIECTB MPOBOST dIeKTprueckuii Tok? He Beerna, T.e. HEKOTOpbIE
BellIeCTBa HE JJAIOT MOHOB MIPU PACTBOPEHHUH . DTO — BEIIECTBA C MOJIEKYJISIPHON KPUCTAIIIMUECKON PEIIETKOM.
3.3amanms qis moarotosku k 'HMA, BITP

A) K xopomro pacTBOPUMBIM JIEKTPOIUTaM OTHOCSTCSI:

1.runpokcun 6apus; 2.¢gochat maraus; 3.cynpdun meau(ll); 4.xkapboHaT kanplus. b) DnexTpudecKkuii TOK
TIPOBOJINT:

1.pacTBOp ATUIOBOIO CIIUPTA; 2.pacTBOP MNIMLEPUHA; 3.pacTBOP IIIIOKO3bI; 4.pacTBOP THAPOKCHUIA KaIbLIHS.

JlaGopaTtopusrii oneIT Ne 1. «BiustHrEe pacTBOPHUTENS HA AUCCOIHAIIAION

TOUKA \’POCTA
\ TeODeTI/I‘ICCKaSI qacCTb. BO MHOTI'HX XJ'IOpI/IzlaX HepeXOIIHBIX MCTAJIJIOB CBA3U UMCIOT B

3HAYUTENbHONU Mepe KOBaJIEHTHBIM XapakTep . MaJonosipHble pacTBOPUTENHN (CIIUPT WIIH aLlETOH)
COJILBATUPYIOT MOJIEKYIIBI IIeUKOM. [Ipu 1o0aBiIeHnH BOJIbI OHA COJIBBATUPYET HOHBI, BRI3BIBAS
ANIEKTPOIUTUIECKYIO UCCOLHanuIo . L[BeT pacTBopa mpu 3TOM H3MEHSIETCSI, @ ANEKTPONPOBOTHOCTD PE3KO
BO3pAcCTaeT .

ITpakTuueckast 9acThb. Llens paboTel: chOpMUPOBATE IPEACTABICHUE O POIN PACTBOPUTEIS B
3JIEKTPOIUTHUECKON JUCCOLIMALINY.

Ilepeuenv oamuukos yugposoii 1abopamopuy: FATINK IEKTPOIIPOBOIHOCTH .
Jlonoanumenvhoe 0bopyodosanue: 1Ba BBICOKMX XUMUYECKUX cTakaHa (50 Mil); CTeKIIsTHHAs Majioyvka.

Mamepuanvt u peaxmueswvt: CuCl2 6e3B0IHBIN (MMeeT KOPHUUHEBLIN 1BET . [lomydaror, Harpepast
KPUCTAJUIOTUAPAT B YAILIKE JJIs1 BBIMAPUBAHUA . XPAHAT B INIOTHO 3aKPBITOM COCY/IE); all€TOH WU CIIUPT .



Texnuxa b6ezonacnocmu: 1 . ClUpT U alleTOH — roprovre BenecTBa. He nConb30BaTh OTKPBITOE TIAMSI.
CriennaibHble Mepbl 0€30IMaCHOCTH MPHU paboTe ¢ TOPIOYUMHE KUAKOCTIMU. M30eraTh nmonanaHus coyeit Meau
Ha KOXKY U OIEXIY, TaK KaK OHHU STOBUTEIL.

2 . IIpu nomafiaHUM CMBITh XOJIOJHOM BoJI0M 63 MbLIa.
Hucmpyxyus k 6binoaHeHuio.

1. B xumnueckuii crakan HacoinbTe ~0,5 T 6e3B0aHOTO Xyopuaa Meau (1) CuCl2 u nanelite ~25 mi
CIIUPTA WK alleTOHA .

2. PaCTBOpI/ITe BCIICCTBO, IIECPEMCIINBAA COACPIKUMOEC CTaAKaHa CTEKJITHHOM Manoukoil. Eciu PaCcTBOPUTH
COJIb IIOJIHOCTBIO HE YﬂaéTCﬂ, AKKypaTHO cleiTe HOJ'Iy‘IeHHBIﬁ pacTBOp B I[perﬁ CTaKaH.

3. HOpr3I/ITe B pacTBOP IOyl JATYUKA SJICKTPOIIPOBOAHOCTH U U3MEPHLTE SJICKTPOIIPOBOJAHOCTD .

4. OOpatute BHUMaHHE Ha [IBET pacTBopa. [Ipuneiite k pacTtBopy 25 mit Bousl. [lepememnaiite, oOpatute
BHHMAaHHE HA U3MEHEHUE OKPACKU. 5./3MepbTe 3IeKTPOIPOBOIHOCTh MTOJIYYSHHOTO PACTBOPA .

PesynbraTel naMepeHuil/HabmoaeHui

BermecTBo | DIeKTpONpOBOJHOCTE B DIEeKTPOIPOBOIHOCTH MTOCIIE
cnuprte (aleToHe) JI00ABIJICHUS BOJBI

Xnopua Menu

(1

Bvi600bi: O’I‘paSI/ITL BJIMSTHUEC PACTBOPUTEIIA HA DJICKTPOIIPOBOJHOCTH COJIM.

Konmponvusie 6onpocer: 1.0 4€M CBHIETEIBCTBYET POCT AIIEKTPOIIPOBOJHOCTH COJH TP JOOABICHUH BOJIBI?
2 . [louemy m3mensiercs uBet pactBopa? 3 . Kak BnusieT mprpo/ia pacTBOPHUTENS Ha SIEKTPOIUTHIECCKYIO
JTUCCOLUAIIAIO?

Jlaboparophbiii onbIT Ne 2. «CusibHbIE U CJ1a0bIe SJIEKTPOIUTHD)
Teoperuueckas yacTb. DNEKTPOTUTAMH Ha3bIBAIOTCS BEILIECTBA, PACIIAIAIOLIMECs Ha HOHBI BCIIEICTBUE
3JIEKTPOIIUTHUECKON

Jucconuanuu. PacTBopbl AEKTPOIUTOB SBISFOTCS IPOBOJHUKAMU BTOPOTrO pOJa, TAK KaK NPOBOAAT
NEKTPHUUYECKUH TOK 3a cu€T HOHOB. [0 CTOCOOHOCTH K AIIEKTPOTUTUUECKOH AUCCOLUALINH 3TEKTPOIUTHI
YCIIOBHO Pa3JeisioT Ha CHIIbHBIE U cllabble. CHITbHBIC SIEKTPOINTHI MPAKTHIECKH TOIHOCTHIO
JMCCOLMMPOBAHBI HA MOHBI B pa30aBIICHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOPTaHWYECKHE COJIH,
HEKOTOPBIE KUCIOTHI U IIEIOUYH

. Citabpie OJICKTPO- JIUTHI JIAUIIb YaCTUYHO JHUCCOITMUPOBAHBI Ha MOHBI, KOTOPBIC HAXOAATCSA B JUHAMUYCCKOM
PaBHOBECHUHU C HEAUCCOITUMPOBAHHBIMU MOJICKYJIaMH . K cnademm QJICKTPOJIUTAM OTHOCATCSA MHOTUC
OpPraHn4CeCKUE KUCJIOThI 1 OCHOBAHUA .

pakTrdeckast 4actb. [[enb pabompi: ONPENIENUTD, BIAIOTCS JH BBIAHHBIC BEIIECTBA CHIILHBIMH HITH
CITaOBIMM HJICKTPOJIUTAMH Ha OCHOBAaHUY U3MEPEHHUS SJIEKTPOIPOBOAHOCTH UX PACTBOPOB .

Ilepeuenv oamuukos yugposoii r1abopamopuu: TATIAK HIEKTPOIIPOBOIHOCTH .

Jlononnumensnoe o6opydosanue: Tpu XUMHIECKUX cTakaHa (25—50 mi1), mpoMBIBajIKa € TUCTUIIIMPOBAHHOM
BOJIOH .

Mamepuanet u peakmugwt. 10 %-Hble pacTBOPHI COISHOMN, a30THON M YKCYCHOM KHCIIOT (JKEJIATEILHO B
KamnelnpHUIax ); pribTpoBaibHas OyMara .

TOUKA \'pocm 5
3 Texuuxa bezonacrocmu: CobiroiaiiTe Mepbl 0€30IaCHOCTH TPH pabOTe ¢ KUCIOTAMH U

mejio4aMu.
I/IHcmpyKL;uﬂ K 6bINOJIHEHUIO.

1. B tpu crakana Hazeiite no 25—50 M1 JUCTUIUIMPOBAHHON BOJIBI.



2. B nepBslii cTakad Jo0aBbTe | KA YKCYCHON KUCIIOTHI, BO BTOPOM — COJISIHOM, B TPETHI — a30THOM.

3. H3MepbTe 3MeKTPOIpPOBOIHOCTE KaXKIOTO pacTBOPA, BEITHPAs Iyl (riIbTpoBaIbHOI Oymaroi mocie
KaXJI0TO U3MEPEeHUs . Pe3ynbTaTel H3MEepeHui

Ne 3Hauenue HasBanue BeIaHHOTO
MpoOBI | ANMEKTPONIPOBOTHOCTH, BEIECTBA
MKCM/cM
1
2
3

Bvi6o0b1: OTpaznuTe mpruHAUICKHOCTE BEIIECTB K CHIIBHBIM H CIIA0BIM 3JIeKTpoinTaM. KOHTpOJIBHEIE BOTIPOCH:

1.IToueMy pacTBOp COJSTHOM KUCIOTHI JIy4llle TPOBOJIUT IIEKTPUIECKUN TOK MO CPABHEHHUIO C PACTBOPOM
yKCycHOM KUCIOTHI? 2.K KakuM 371eKTpOoIUTaM OTHOCUTCS PACTBOP a30THOM KHCIOTHI? 3 . 3amaHue mms
noarorosku k 'MA, BIIP

DopMyIIBI TOIBKO CNA0BIX 3JCKTPOIUTOB IPEICTABICHEI B PSIY:

1.Ca(OH)2. HZS. H2504 2.H2CO3‘ NH3-H20, H25 3.KOH, KN03, HCI 4.ZnSO4‘ MgCI2‘ HBr

HemonctpamoHHbiil onbIT Ne 2. «M3yueHne BIUSHUS pa3InIHbIX (PAKTOPOB HA CKOPOCTh PEaKIIHI)»
Teopernueckas yacTb. CyIecTBYIOT pa3Hble MOAU(UKaIMK Ipudopa Ui U3yd4eHHst XMMUYECKUX peakiuil. B
OJIHOM KOHCTPYKIIMU POJIb PEAKTOPa BBIMOJIHAET 0ObIYHAsI IPOOUPKA, B APYToid, 60jiee COBPEMEHHOM, — cocyl
JlanpombTa.

OJHaKO TEXHUKA IEMOHCTPAITUH SKCIIEPUMEHTA OCTaETCsl OIMHAKOBOM. MEHSeTCs JIUIIb MOPSAI0K
CMEIIMBaHUs pearupyronux BemecTs. CHavana B mpoOUPKY-PEaKTOp 3aJIMBAETCS PACTBOP KUCIIOTHI, @ B HETO
MOMEMNIaeTcs TBEPAOE BEMIECTBO (IIMHK, MPAMOD).

IIpaktudeckas yacts. Llens paboThl: U3yIHUTH BIUSHHUE Pa3NUYHBIX (PAKTOPOB HA CKOPOCTH XMUMHUECKOM
peaxKuuu.

Ilepeuenv 0amuukos yugposoii 1abopamopuu: JATIUK TEMIIEPATYPhI INIATHHOBBIH.

Jlononnumenvnoe o6opydosanue: pudOP IS U3yUSHUS CKOPOCTH XUMHICCKUX PEAKITHIA; DIEKTPHUIECKAsT
TUIMTKA; CTAaKaH XUMHYECKUH Ha 250 MJT; mmaresns; KpUCTAIIIN3aTOp Ui IPOMBIBaHUs cocyA0B JIaHa0/bTa;
npobupku I1X-21 (3 T .) .

Mamepuanvl u peaxmussi: consinast kucnora (4%-Hblit); consHast kuciora (10%-Hbli); KyCOUKH MpaMopa;
MOPOIIIOK MpaMopa; yKcycHas Kuciota (6%- Hblil); IUHK; TIEpOKCHT BoJopoa (3%-Hblii); TMOKCH MapraHiia
(Iv).

Texnuka bezonacrnocmu: Co0NoAaTh NpaBuiIa pabOTHI ¢ KUCIOTaMH M HarpeBaTEIbHBIMU 3JIEKTPUUECKUMU
npubo- pamiu .

Hucmpykyus K 6blnOIHEHUIO:
7 )
Onvim 1.BivsiHue NpUPOJIbl PEarupyroIIuX BEIIECTB HA CKOPOCTh XUMHYECKOH PeaKIiu

B oxHO xoneno cocyna Jlangonsra Haneiire 3 M 1 M pacTBop ykcycHOMN KHCTIOTHI ( 6%-HBIH pacTBOp), B
JIpyroe KoJeHo nomecture 2—3 rpanyssl HuHKa. Bo BTOpoit cocyn Jlan- nonbra Haneite 3 ma 1 M cosnsiHoM
KHCIOTHI ( 4%-HBIN), B Ipyroe KoJeHo — 2—3 rpaHynsl nuHKa . [IpucoenunanTe cocyas! Jlangonera k
MaHOMETPHUIECKUM TpyOKam.

Obpamume snumanue! OTHOBPEMEHHO TIepelieiiTe KUCIOTHI B cocynax JIaHI0IbTa K TpaHy/IaM [TUHKA.
CpaBHUTE YPOBHHU KUJIKOCTH B MAHOMETPUUECKUX TPYOKaX. Yualiyecs JIeaiT BbIBOJ O Pa3HOU CKOPOCTH
XUMUYECKUX PEAKINH .



Onvim 2. BnusiHre KOHIIGHTPAIMU PEarupyronuX BEMIECTB HAa CKOPOCTh XUMUIECKON peaKIiy

B onno xoneno cocyzna Jlangonsta Haneinte 3 mi 4%-HoU CONSTHON KUCIOTHI, B IPYTrO€ KOJIEHO IIOMECTHUTE
2—3 rpanyibl nuHKa . Bo BTopoit cocyn Jlannonsra Haneire 3 M 10%-Hol COISHON KUCIIOTHI, B APYyroe
KOJIEHO — 2—3 rpanyJbl uHKa. [Ipucoenunute cocynsl JIaH10apTa K MAHOMETPUUECKUM TPYOKaM.

Oo6patute BuuManue! OTHOBPEMEHHO IepelieiiTe KUCIOThI B cocynax JIaHmonbTa K rpaHysiaM [UHKA.
CpaBHUTE yPOBHHU KHUJKOCTH B MAHOMETPUUECKUX TPYOKaxX. Yualiyecs IeJarT BIBOJ O pa3HOU CKOPOCTH
XUMHUYECKUX PEaKIINH.

Onwim 3. BrusiHE TeMIepaTypsl pearupyonuX BeMIeCTB HA CKOPOCTh XUMHUIECKOH PEaKIIIH

B oano xoneHo cocyna Jlanmonera Haneiire 3 mi 10 % consHO# KUCTOTHI, B APYroe KOJIEHO moMecTuTe 2—3
rpanyisl HuHKa . Bo BTopoit cocyn Jlannonsra Haneiite 3 mut 10%-HO# cosisi- HOM KUCIIOTHI, HarpeTol Ha
BoJsiHOM OaHe 10 50 °C, B apyroe xoneHo — 2—3 rpanyiisl uHKa. [Ipucoequnute cocyasl Jlangonsra k
MaHOMETPUYIECKUM TpyOKaM.

Oo6patute BHuManue! OTHOBPEMEHHO IepelieiiTe KUCIOThI B cocynax JIaHmoabTa K rpaHysiaM UHKA.
CpaBHUTE YPOBHHU KHUJIKOCTH B MAHOMETPUUECKUX TPYOKaX. Yualiuecs IeJarT BbIBOJ O pa3HOH CKOPOCTH
XUMUYECKUX PEAKIINH .

Onvim Ne 4. BnusiHuE OBEPXHOCTH CONPUKOCHOBEHHSI PEarnpyrOIUX BEIIECTB HA CKOPOCTh XMMUYECKON
peaxkuuu

B omHo xoneno cocyna Jlanmoneta Hanerte 3 M 4%-HO# COMSTHOM KUCIIOTHI, B APYTrO€ KOJIEHO OMecTUTe 1 T
MpamMopa, B3ATOro B Buje Kycouka. Bo BTopoii cocyn Jlangonbra Haneiite 3 M 4%-HOH CONSIHON KUCIIOTHI, B
Ipyroe xKoJeHo — 1 r moporka mpamopa. [Ipucoenmnunte cocyns! JlaHm0apTa K MAHOMETPHYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO MepeieTe KUCIOThI B cocyAax Jlannonbra Kk MpaMopy LIMHKA.
CpaBHHUTE YPOBHH KHUJIKOCTH B MAHOMETPUIECKUX TPYOKax. Ydaruecs JeatoT BEIBOJI O pa3HON CKOPOCTH
XAMHUYECKUX PEAKIIUN.

Onwim 5. BnusiHre KaTann3aTopa Ha CKOPOCTh XUMHUECKOH peakuuu

B crakan ¢ Bojo#, HarpeTol 1o 50 °C, moMmecTuTe 2 TEMOHCTPAITHOHHBIC IPOOUPKH ¢ 2 M 3% -HOTO
pacTBopa MepoKcuaa Boiopoia. BriepkuBaroT mpoOUPKH B BOZe OKOJO 2 MUH. M3BieKkuTe MPOOUPKH U3
BOJISTHOM OaHM M IIPOJIEMOHCTPHUPYHTE YUAIIMMCS PE3YNNbTaT — HAa CTCHKAaX MPOOUPKH MOSBUIINCH ITy3BIPHKU
rasza kuciopoja. B oqHy u3 npoOupok BHECHTE HA KOHYMKE mmaTtelrst auokena Mapranna (IV) . Hadbmogpator
SHEPTUYHOE BBIICTICHUE KUCIOPOIa.

Konmponvuvie 6onpocer: 1.0T Kakux (HakTOpOB 3aBUCUT CKOPOCTH XUMIUECKOH peakuuu? 2.ITouemy
pasIoKeHHe MePOKCHIa BOIOPOIa B IPUCYTCTBIH AHOKcHaa Mapranma (IV) cHayana uaér oueHs OBICTPO, a
3aTeM 3aMeIIeTCs?

1. 3aganus s pa3BuTHS QYHKIIUOHAIEHON IPaMOTHOCTH:

cA

-
!

t B Tpu onumHakoBble IPOGMPKM YUEHHKH HAIIMIH IO 5 MII pacTBOpa
COJISTHOM KHCIIOTHI OTMHAKOBOHM KOHIICHTpAINY. B mepByro mpoOupKy MOJIOKHUIIN CTPYKKH XKeJie3a, BO BTOPYIO
— CTPYXKHU IIUHKA, B TPETHIO — CTPY>KKHA HEM3BECTHOT'O CBETJIOTO SIPKO OJIECTAIIETO

MmeTauia. Hanbomnee HHTCHCHBHO BBIIEIEHHE Ta3a HAOMIOAAIH B TPEThEH MPOOMpPKE C HEM3BECTHBIM METAILIOM.
Bo BTOpOIi TpOOHpPKE ¢ IIMHKOM HHTEHCHBHOCTH BEIJICIICHHS T'a3a ObL1a MEHBIIIE, YeM B TpeThel. B mepBoii
pOOUpPKE C HKeJIe30M HHTEHCUBHOCTD BbIIEJICHUA r'a3a Obljla HAMMEHbIIEH.



a)/leficTBre Kakoro akTopa, BIUSIOIIETO Ha CKOPOCTh peakiuu, Habmonanu yyamuecs? 0) Kakoii meTamn
MOT HaXOJUTHCS B TPEThel mpoOupke? 3anuimnTe Ha3BaHUE METaJlIa.

1. Ha rpaduke npeacraBieHa 3aBUCHIMOCTh KOHIIEHTPAIIUN UCXOIHBIX BEIIECTB U IPOAYKTOB PEaKIIHU
OT BPEMEHHU NPOTEKAHUS PEAKLIUU:

Puc. 20. I'paduik 3aBUCUIMOCTH KOHIICHTPAIUN UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIIMUA OT BPEMEHHU
MIPOTEKAHUSI PEaKINU

Ormpenenute, Kakas KpUBasi ONMMCHIBACT N3MEHEHHE KOHIIEHTPAIH UCXOIHBIX BEIIECTB, a KaKasi — MPOJIYKTOB
peaKIuy .



