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TOUKA \\’ POCTA

~IlosicHuTeIbHAS 3aNIUCKA
Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaan3anus 00pa3oBaTeIbHBIX TPOrpaMM
€CTECTBEHHOHAYYHOH U TEXHOJOTHYECKOW HAIPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHU C
TpeOOBaHUAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaanuil degepaibHoro
oreparopa yueOHoro npeamera «Xumus». O0pazoBaTenabHast IporpaMma Mo3BOJISET HHTETPUPOBATh
peanu3yeMsble 371eCh ITOX0/bl, CTPYKTYPY U COZI€p)KaHUE IIPH OpraHNU3aluy 00y4eHUus! XUMHUH B 8—9
KJ1accax, BBICTPOCHHOM Ha 0a3e Jr000ro U3 TOCTYNHBIX y4eOHO-MeToandeckux Komiiekco (YMK).
Hcnonb3oBanue 060pynoBaHus LeHTpa «Touka pocTa» MO3BOJISET CO3/1aTh YCIOBUS:

e Ul PACIIMPEHUS COJACPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa30BaHus;
e JUIS NOBBIIICHUS MMO3HABATEIHHON aKTUBHOCTH O0YYAIOIIMXCS B €CTECTBEHHOHAYYHOH 001acTu;

e IS pa3BUTHS JIMYHOCTH pEOCHKA B MPOIIecce 00YUCHUSI XUMHUH, €0 CIIOCOOHOCTEH,
(GhopMUPOBaHUS U YIOBIETBOPEHHUSI COL[UAIIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

*1J1A pa6OTbI C OI[apéHHbIMI/I IIKOJIbBHUKaMHU, OPraHu3alui UuX pa3BUTHUA B Pa3JIMYHbIX o0macTax
O6pa30BaTeHBHOﬁ, TBOp‘ICCKOﬁ JACATCIIbHOCTH.

[Tpumensis uudpoBsie 1a00pPaTOPUN HA YPOKAX XMMHUHU, YYAIIUECS CMOTYT BBIIIOJIHUTH MHOKECTBO
1abopaTOpHBIX PabOT M AKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOH IIIKOJIBI.
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KpaTkoe onucanue noaxo10B K CTpyKTypUpPOBaHUIO MaTepualioB. B o6pasoBarensHoi mporpamme (OIT)
IIPEJCTABIICHBI CIIEYIOIINE Pa3eIIbl:
1. Meronbl u3y4eHHs BEIIECTB U XUMUUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUH .

2. IlepBoHayanbHbIE XUMUYECKUE TOHATHS

3. PactBOpsHI.

4. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.
5. Teopus 31eKTPONIUTUYECKON TUCCOLUALIUH.

6. XumuyecKue peakiuH.
7. XUMHUYECKHE AJIEMEHTHI (CBOMCTBA METAJIJIOB, HEMETAJJIOB M MX COCIUHEHU ).

B ocHOBY BbII€/IEHUS TAKUX PA3JIETI0B 3aJI05KEH XUMUYECKUI SKCIIEPUMEHT, TPAAULMOHHASI CUCTEMA
nzyueHust xumun. OcCHOBHOM (popmoii yueOHOM 1eITeTbHOCTHU ABISETCS XUMUYECKUN SKCIIEPUMEHT,
MIPOBOJIUMBIN B BHJI€ TAOOPATOPHBIX, MPAKTUUECKUX PAaOOT U AeMOHCTpaluid. JleMOHCTpalluOHHBII
SKCIIEPUMEHT IPOBOAMUTCS B TOM CJIy4ae, €CJIM OH ONACEH /JIs BHIITOJIHEHUS YYAIUMUCS UM UMEIOLIUNCS
puOOp MPEICTABICH B €UHCTBEHHOM IK3EMILISPE.

J1st u3ydeHus nmpeaMera « XMMHsD» HAa 3Tane 0CHOBHOIO 00111ero
odpa3oBanusi orBoauTcs 136 yacoB: 8 kiacc - 68 gacos; 9 kiracc —68 gacos.

HpI/I COCTaBJICHUU pa60qe171 nporpaMMabl UCITOJIB30BAJICA yqe6H0- METOINYSCKUN KOMILJIEKT:
JJISL YYUTCIIA:

1.I'apa H.H. PaGouune nporpammel. Xumus. [lpeamernas nunus yueOnukos I'.E. Pynsurtuca, @.I'.
®enbaman 8-9 knaccsl. M: [Ipocsemenne, 2020 51 c.

A ydaluXxcs:

1. Ilpenmernast nunus yueonukos I'.E. Pynzuruca, @.I'. ®enpaman 8-9 knaccsl. M: [Ipocsemenue, 2020
31 c.

2.MynbTuMenus — NoAAepKKa mpeIMeTa.

JlanHast o6pazoBaTenbHas porpaMma 00ecreyrBaeT YCBOCHUE YUalIUMUCS Ba)KHEHIIINX XUMHUYECKUX
3aKOHOB, TEOPUI U MOHATUI; GOPMHUPYET NMPEACTABICHUE O POJIM XUMHH B OKPY>KAIOIIEM MHUPE U KU3HH
yenoBeka. [Ipyu ’TOM 0OCHOBHOE BHUMaHHE YIEJSETCs CYIIHOCTH XUMUYECKUX pPeaklui U MeToJaM Ux
OCYILIECTBIICHUS.

OnHUM U3 OCHOBHBIX MPUHIMIIOB TOCTPOEHUS TPOTPAMMBI SIBJISIETCS TPUHIIUI JTOCTYITHOCTH .
DKCNepUMEHTAIBHBIC TAHHBIE, TOTYyYE€HHBIE YYAITUMUCS TTPH BHITIOJTHEHWH KOJTUYECTBEHHBIX OMBITOB,
MO3BOJISIIOT YYAIlIUMCSI CAMOCTOSATENBHO JIeNIaTh BHIBOJIbI, BBISBIIATH 3aKOHOMepHOCTH. [1oaxobl,
3aJI0’KEHHBIE B COJIEp)KaHNE MIPOrPaMMBbI Kypca, CO3Jal0T HEOOXO0AUMBIE YCIOBHS JJIsl CHCTEMHOTO
YCBOGHUS yUaIMMHKCS OCHOB HAayKH, /1711 OOECTIeueHHsl Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ICHCTBUS
o0OyueHus Ha JIMYHOCTh y4allerocs.



cDOpMI/IpyeMI:IC 3HaHUA JOJI’)KHBI CTaTbh OCHOBOM CHCTEMBI y6e)KI[eHPII>'I IOKOJIbHUKA, HCHTPAJIbHBIM AAPOM
€r0 HayYHOTO MHPOBO33PEHHS.

Onucanne MaTepranbHO-TEXHUUECKOM 0a3bl 1ieHTpa «Touka pocTay,
MCTOJIB3yEeMOr0 JJIsl peann3annno0pa3oBaTeIbHBIX MPOTrPaMM BpaMKax MPEro1aBaHus XUMHH

Hugposeasa (komnviomepnasn) navopamopus (II/I), nporpamMmmMHO-annapaTHbIi KOMILIEKC, JaTYMKOBAs
crcTeMa — KOMIUIEKT Y4eOHOT0 000pyI0BaHus, BKIIFOYAIOIINN H3MEPUTEIbHBIN 010K, HHTEpderic
KOTOPOTO MO3BOJISET 00ECIIEYNBATH CBS3b C IEPCOHAIBHBIM KOMITBIOTEPOM, U HA0OP TaTYUKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3TUIHBIX (PU3UUCCKUX BEITHUUH.

Jlamyuk memnepamypsl na1amunoeslii — IPOCTON U HANEKHBIA AATYUK, PEJHA3HAYCH JUIS U3MEPEHUs
TEMIIEPATypPHI B BOJHBIX PACTBOPAX M B ra30BbIX cpenax. ViMeeT pasnuuHbli auana3oH u3Mmepenuii ot —40
10 +180 °C. TexHuueckue XxapakTepUCTUKU JIaTYUKA YKa3aHbl B MHCTPYKIUH MO SKCITyaTaluuu. lamuuk
memnepamypst mepmonapHslinpeHa3HadeH s u3mepenus tremmneparyp 10 900 oC. Mcnonb3yercs
IIPU BBITIOJIHEHUH padoT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IIaMeHH, TUIABJICHUS U Pa3I0KEHUs
BELIECTB.

Jamyuk onmuyeckoi niomuocmu (Koaiopumemp) — NPeIHA3HAYEH I U3MEPEHUS] ONITHYECKON
IJIOTHOCTH OKpAaIllEHHBIX pacTBOPOB. Vcnonb3yercs npu usydeHuu teM «PactBops», «CkopocTh
XUMUYECKUX PEAKLUN», ONPEACIICHUH KOHLICHTPALUY OKPALICHHBIX HOHOB.

Jlamyuk pH nipeHa3zHavyeH sl U3MEPEHUs BOAOPOAHOro rmokasarens (pH) BoJHBIX pacTBOPOB B
Pa3IMYHBIX UCCIIETOBAHUAX 00BEKTOB OKPYKAIOIICH CPEIIbL.

Jamyuk 31eKkmponpoeoorocmu NPEIHA3HAYEH I U3MEPEHUS YAEIbHON MIEKTPOIPOBOIHOCTH
XKUJKOCTEH, B TOM YHCJIE U BOJHBIX pacCTBOPOB BeUIECTB. l[puMensaeTcs npu u3y4eHuu Teopuun
JIEKTPOJUTUYECKON JUCCOLMALINY, XapaKTEPUCTUK BOIHBIX PACTBOPOB

Jlamyuk xX10pud-uoHoee NCTonb3yeTcs sl KOTUYECTBEHHOTO OIpeIeJICHHs COACPKAHM HOHOB XJIOpa B
BOJIHBIX PacCTBOPAX, MOYBE, MPOAYKTax NUTaHusA. K MaT4nKy MOIKIII09aeTCs] HOHOCEICKTUBHBIN AJIEKTPO/T
(MCD) (pabouwnii 371eKTpo), MOTEHIIMAT KOTOPOTrO 3aBUCUT OT KOHIIEHTPAIIUU OIPeIesieMOro HOHA, B
JaHHOM citydae oT koHueHTpauuu anuoHoB Cl'. [Toreniman CD onpeneistoT OTHOCUTEIBHO 3JIEKTPo/ia
CpaBHEHUS, KaK IMPABUIIO, XJIOPCEPEOPSIHOTO.

anmlmK Humpam-uoHoeé NPpCAHA3HAUYCH IJId KOJIMYECCTBCHHOI'O OIMMPCACIICHUA HUTPATOB B PA3JIMYHBIX
00BeKTax 01<py>1<a}omel71 CpCabl: BOAC, OBOIIAX, Q)pYKTaX, KOJIOACHBIX U3ACIUAX U T. .

Mukpockon yugpoeoit ipeHa3HauEH A1 U3y4eHUs (HOPMbI KPUCTAIUIOB U HAOIIOAEHMS 32 pOCTOM
KpPHUCTAIJIOB.

Annapam 0aa nposedenus xumuyveckux peakyuii (AIIXP) npenHa3HayeH U1 MOJTYYECHUS U
JIEMOHCTpPAILIMU CBOMCTB TOKCUYHBIX MAPOB U ra3oB . DTH BEILIECTBA MOIYYalOTCs B KOJIOe-peakTope, u
IIpU HarpeBaHuu (WM 6e3 HarpeBaHMs) Ta3000pa3HbIe BELIECTBA MPOXOJIAT Yepe3 MOTJIOTUTENbHbIE
€MKOCTH (Haca/iki) ¢ paCTBOPAMU PEareHTOB, BCTYNAOT C HUMU B peakiuto. M30bIToK ra3a nornomaercs
KHUJKUMH U TBEPABIMU pEeareHTaMu, a TAK)K€ aKTHBUPOBAHHBIM YIVIEM. ANIIIapaT 4alle BCEro UCIONb3YIOT
JUIA ITOJIyYEHUS U AEMOHCTPALUU CBOMCTB XJIOPA, CEPOBOAOPOA.

Hpuﬁop ons Oemoncmpauuu 3asucumocmuckopocmu xwuuuecxuxpeakuuﬁ om pa3jitiHblx c])aKmopo
6 VCIIOJIB3YIOT IIPU U3YUYCHUH TCMbI

«CKOpOCTh XUMHUYECKON peakuu» U TerioBoro 3¢dexra xumudeckux peaxuil. [Ipudop naér
BO3MO>XHOCTb 3KCIIEPUMEHTAJILHO UCCIEA0BATh BIUSHUE HA CKOPOCTh XUMUYECKUX PEAKIIUH CIEAYIOLINX
(akTOpOB: MPHUPO/IbI pEarupyIONIUX BEIIECTB, KOHIIEHTPALIMU pPearupyloIIuX BEIIeCTB, IUIOIIa 1
rpaHuIIb pa3zena a3 B reTeporeHHbIX CUCTeMax (MOBEPXHOCTH COMPUKOCHOBEHUS MEKIY
pearupyouuMu BellecTBaMHU ), TEMIIEPaTypbl, KaTaIu3aTopa, MHruOuTOopa.

Ilunemka-0o3amop — NpUCTIOCOOJIEHHUE, UCTIONb3YEMOE B JTAOOPAaTOPUH ISl OTMEPUBAHUS
ornpeaenéHHoro 0obéMa )XUIKOCTHU. [IUneTku BITyCKatoTCs IEPEMEHHOTO U MTOCTOSIHHOTO 00béMa. B
KOMILIEKTHI 000pYJJOBaHUS /ISl MEJJUIIMHCKUX KJIACCOB BXOASAT yJOOHBIE MUIIETKU- 103aTOPbI



OJTHOKAHaJIbHbIE, TIO3BOJISIOIINE HACTPOUTh HEOOXOTUMBIN 00bEM 0TOMPAEMOil JKUAKOCTH B TPEX
Pa3IUYHBIX AMana30Hax.

bansa kombunuposannas npeaHazHaueHa ISl HaTpeBa CTEKISIHHBIX U GappOpOBBIX COCYAOB, KOTa
TpeOyeTcst co3aTh BOKPYT HAarpeBaeMoro cocyia paBHOMEpHOE TeMIIEpaTypHOe ToJIe, H30ekKaTh
UCTIOJIB30BAHUS OTKPBITOTO IJIAMEHH U pacKaJI€HHOH 3JIeKTpryecKkoi crimpanu. Kopmyc
KOMOWHUPOBAHHOH 0aHM cAeNaH U3 amoMUHUS. JKuakocTHast yacTh KOMOMHUPOBAHHOM OaHM
3aKpBIBACTCS KOJIBLAMH PA3IMYHOTO JHaMeTpa.

Ilpuéop ona nonyuenun 2a306 VCNONb3yETCs U MOTy4YeHUsT HEOOIBIIMX KOJIMYECTB ra3oB: BOAOPO/A,
KHcIopo/ia (U3 mepoKcua BOAOPO/Ia), YIIAEKUCIOro rasa.

Pabouast nporpamma no xumnu ajs 8—9 kiaccos
¢ HCIOJIb30BaHUEM 000pynoBaHus HeHTpa «Touka pocra»
Ha 6a3e uentpa «Touka pocta» oOecnieunBaeTcs peain3anusi 00pa3oBaTeIbHbIX IPOrPAMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOIMYECKON HaNpaBIeHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHOIATENIBCTBA B c(hepe 00pa3oBaHus U C YIETOM pekoMeHamuii deaepaibHOro
oreparopa y4eOHOro npeaMera « XUMHU».

OO6pazoBatenbHast MPorpaMma Mo3BOJISIET MHTETPUPOBAThH PeaTU3yeMble MOIX0/Ib, CTPYKTYPY U
coJiepKaHue TIPU OpTaHu3aluy 00yUeHUsI XUMUU B 8—9 Kitaccax, BRHICTPOGHHOM Ha 0a3ze J11000ro u3
JOCTYMHBIX yueOHO-MeToanYecKkux komiiekcoB (YMK).

Hcnonbs3oBanue odopynoBanus «Touka pocta» npu peanusauuu aanHoil OII nmo3Bosnsier co3narhb
YCJIOBUS:

-JUIsl paCLIMPEHHs] COJIePKaHMsI IIKOJBHOIO0 XUMUYECKOT0 00pa30BaHus;
-JUTSI TTOBBIIICHUS TIO3HABATENFHON aKTHBHOCTH 00yYarOIINXCs B €CTECTBEHHOHAYYHOH 00JIaCcTH;

-JUISL pa3BUTHSI IMYHOCTH peOEHKaA B mporiecce 00ydeHus: XUMHH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U
yIIOBJIETBOPEHHS COIUAIBHO 3HAYMMBIX MHTEPECOB U TOTPEOHOCTEHH;

-JU1st pabOTHI ¢ OapEHHBIMU IIKOJIEHUKAMU, OPTaHU3alUHN WX Pa3BUTHSI B PA3JIMYHBIX 00JIACTSIX
00pa3zoBaTeNbHON, TBOPUYECKOH 1EATEIILHOCTH.

HOprI OILICHOK 32 BCE€ BU/ILI IIPOBEPOYHBIX pa60T

«S5» — YPOBCHB BLIITOJIHCHU A TpC6OBaHHI>'I SHAYUTCIIBHO BBIIIC YIOBJICTBOPUTCIIBHOT'O: OTCYTCTBHE
OI_HI/I6OK, KaK 110 TCKYUICMY, TaK 1 IO IMPEAbIAYIIEMY yLIe6HOMy MaTepuaily; HE Ooiee OJHOTI'O HC,ZLO‘{éTa.

«4» — ypoBeHb BBINOJIHEHUS TPEOOBAHUH BBILIE YIOBIECTBOPUTENILHOTO: HAIMYME 2—3 OMMOOK WiIn
4—6 HeOUYETOB MO TEKYIIEMYy yueOHOMY MaTepHaiy; He Oosee 2 oMok Uik 4 HEJJOYETOB 110
MIPOHJIEHHOMY MaTepHalty; UCIOJIb30BaHHE HEpallMOHAIBHBIX IPUEMOB pellleHus] yueOHOH 3a1aun.

«3» — 0CTaTOYHBIM MUHUMAaJIbHBIA YPOBEHb BBIIIOJIHEHUS TPEOOBaHUM, TPEIBABISEMbIX K KOHKPETHOMN
pabore: He 6onee 4—6 ommbok uiau 10 Herou€TOB MO TeKyleMy yueOHOMY Marepuaiy; He 6onee 3—5
olMOOK UM He OoJiee 8 HE0UETOB MO MPONWIEHHOMY Y4eOHOMY MaTepuaiy.

«2» — ypOBEHb BBINOJIHEHUS TPEOOBAHUH HIKE YOBIETBOPUTEIHLHOTO: HalHure 6osee 6 OmboK Wiu
10 HeO4YETOB 10 TEKYIIEeMy MaTepuaty; 0osiee 5 omuOoK i 6osee 8 HETOYETOB 0 MPOUIEHHOMY
MaTepuany.

IVDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOI'O ITPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

W3yuenne XMMHUK B OCHOBHOM IIIKOJIE HANIPABJIEHO HA JOCTHXKEHUE 00YYaIOUMHCS JTUYHOCTHBIX,
METaNpeIMETHBIX U MMPEIMETHBIX PE3yIbTAaTOB OCBOCHHUS yUeOHOIO MpeIMETa .

JIN4HOCTHBIE PE3YIbTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOGHUS MPOTrPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B XOI€
oOyueHusi XMMHMHU B €JMHCTBE Y4eOHOW U BOCIUTATEIbHON JesiTeNbHOCTH Opranu3aiuy B COOTBETCTBUH C
TpaJULMOHHBIMA POCCUMCKUMHU COLIUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LICHHOCTSMH,



MNPUHATBIMU B 06H.[CCTB€ npaBujiaM1 U HOpMaMU MMOBCACHUA, U CHOCO6CTB}’IOT mnmpouneccam
CaMOIIO3HAaHUs, CaMOpPa3BUTHUA U COLUAIN3allun o6yqafoumxc;1 .

JlnuHOCTHBIE pE3yAbTATHl OTPAXKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

Hampuom UYECKO020 éocnumanus

1.

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIeUI0, TOHNMAaHUs 3HAaYCHHUsI XMMUYECKONH HAYKH B )KU3HH COBPEMEHHOTO OOIIIECTBa,
CIOCOOHOCTH BIIA/IETh IOCTOBEpHOU HH(POPMAaLIUEil 0 MepeIOBBIX JOCTH)KEHUSIX U OTKPBITHIX
MHPOBOH U OTEYECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPOWCTBE
MHpa U 00IIECTBa;

I'pasicoanckozo éocnumanus

1.

IIPENICTABICHNS O COLMAIbHBIX HOPMAX U MPaBUJIaX MEXIJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE,
TOTOBHOCTHU K Pa3HOOOPA3HOI COBMECTHOW AESATEIbHOCTH IPU BBIITOJHEHUN y4eOHBIX,
[I03HABATENbHBIX 33/1a4, BBINOJIHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3/JaHUH y4EOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aUMOIIOHUMAaHUIO ¥ B3aUMOIIOMOILY B IIPOLIECCE 3TOM yueOHOM
JESATEIIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEIECHUE U ITOCTYIIKH CBOMX TOBApUILEH C MO3ULIAN
HPaBCTBEHHBIX U [IPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

llemwcm U HAYUHO20 RO3HAHUA

1.

MHUPOBO33PEHUYECKHX MPE/ICTaBICHUI O BEIIECTBE U XUMUUECKOM PeaKluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JUUISl IOHUMAHUS CYITHOCTH
Hay4YHOH KapTUHBI MUPA; NIPEJICTaBIECHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJIBI,
B3alMOCBS35X YEJIOBEKA C IPUPOIHOM Cpeloi, O poIM XMMHUH B MIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMMOJIYYCHHNE HOBBIX 3HAHWUH 1O XHUMHH,
HeO6XOI[I/IMBIX JUIA 00BACHEHHS Ha6J'II-OI[aeMLIX IMpoueCCcoOB U HBHCHHﬁ;

[I03HABATENbHOM U MHPOPMALIMOHHON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIbHOM
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOid, JOCTYITHBIMH TEXHUIECKUMU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeca K 00yUEHUIO U MTO3HAHUIO, JII0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO0, UCCIIEOBATEIHCKOM IEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBIEHHOCTH
Y YpOBHS 00y4Y€HUS B JIajbHEUIIIEM;

Dopmuposanus Kyibmypl 300p06bs

1.

OCO3HaHUS IIEHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KU3HU, OCO3HAHUS TOCIICICTBUN U HEPUSATHUS BPESIHBIX TPUBBIYCK
(ynotpebneHus alKkorosi, HAPKOTUKOB, KypeHHs ), HEOOX0IUMOCTU COOTIOACHHUSI TPABUIT
0€30IMaCHOCTH P OOPAIICHUH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY U peabHON KHU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOU, Y4eOHOMCCIIEI0BATENBCKOM,
TBOPUYECKOH M IPYrUX BUJAX JESATENbHOCTH; HHTEpEca K MPAKTHUYECKOMY U3yUEHHIO TpodeccHil u
TpyJa Pa3Iu4HOro poJa, B TOM YKCIIE HA OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUN 110 XUMUH,
OCO3HAaHHOTO BBIOOpA MHIMBHIYaJIbHON TPAEKTOPUU MPOJOIKEHUSI 00pa30BaHUs ¢ YUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH;

IKon102uuecKkozo0 éocnumanus

1.

9KOJIOTUYECKH 11eJ1eCO00Pa3HOro OTHOUIEHUS K IPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE
e€ CyIeCTBOBaHMs, TOHUMaHMsI LIEHHOCTH 3/I0POBOT0 M 0€301acHOro 00pasa )KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO,
OCO3HAHMS LIEHHOCTH COOIIIOJICHHS ITPaBmJl 0€30IacCHOTO MOBEIEHHs MPH padoTe C BELIeCTBaMHU, a
TaKXe B CUTYallHUsIX, YTPOKAOIIMX 3/10POBBIO U )KU3HHU JIIOJIEH;



2. cnocoOHOCTH MPUMEHSATDH 3HAHHSI, TOJTydaeMble IPU U3YUYCHUH XUMUH, [T PELICHUs 3ajad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJTHOM CPEIOM, MOBBIIECHUS YPOBHS SKOJOTMYECKON KYJIbTYPHI,
OCO3HAHUS TJI00aTBFHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel UX PelIeHus: TOCPEACTBOM
METOJI0OB XUMUHU;

3. 9KOJIOTMYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBAThHCSI UM B I03HABATEIbHOMH,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

MerarpeiMeTHbIE Pe3yIbTaThI

B cocraBe MCTAIPCAMCTHLBIX PC3YJIbTATOB BBIACIAIOT 3HAYUMBIC IJIA (bOpMI/IpOBaHI/ISI MHPOBO33pPCHUA
oOuieHayYHbIe TOHSTHUS (3aKOH, TEOPHs, IPUHLIMIL, THIIOTe3a, (GaKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT 1
[[p.), KOTOPBIC UCIIOJIB3YHOTCA B €CCTCCTBCHHOHAYYHbBIX y‘Ie6HLIX npeaMeTax 1 1MO3BOJIAKOT HAa OCHOBC
3HAHUI U3 9THX PEIMETOB (POPMHUPOBATH MPEICTABICHUE O IIETIOCTHOI HAyYHOH KapTHHE MUpa, 1
YHHUBEpCaJbHbIE YUeOHbIC 1eHCTBHS (II03HAaBATENIbHBIC, KOMMYHUKATUBHBIC, PETYIISATUBHBIC), KOTOPbIE
obecreunBarT GOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIbHOMY INIAHUPOBAHHIO M OCYIIECTBICHHIO
yueOHOIl 1eITeTbHOCTH.

MertamnpeamMeTHbIe pe3yibTaThl 0OCBOCHHUS 00pPa30BaTENbHOM MPOTPAMMBI 110 XUMHH OTPAXKAIOT OBJIAICHHUE
YHHMBEPCAJIbHBIMU [I0O3HABATCIIBHBIMU IEHCTBUSAMH, B TOM YHCJIE:

Bazoevimu nozuueckumu oeticmeuamu

1. YMCHHUEM HCIIOJIB30BATh HpI/IéMI)I JIOTMYCCKOT'O MBINUJICHUA ITPHU OCBOCHUU 3HAHUI: PaCKpbLIBATH
CMBICIT XHMHYCSCKHUX ITOHATHI (BLI,I[@J'IHTL HX XapaKTCPHBIC IIPU3HAKH, YCTAHABJINBATH
B3aUMOCBA3b C APpYTHUMU HOHSITI/I?IMI/I), HCIIOJIB30BaTh NMOHATHA OJIA 00BsACHCHHS OTACIBHBIX
q)aKTOB n HBH@HI/Iﬁ; BBI6I/IpaTb OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(I)I/IKaHI/II/I XUMHNYCCKHUX BCIICCTB
1 XUMHUYCCKUX peaxunﬁ; YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLBIC CBA3U MCIKAY 00BEKTAMH
HU3YUCHUS; CTPOUTD JIOTHYCCKUC PACCYIKIACHUS (I/IHIIYKTI/IBHLIC, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I);
J€J1aTh BBIBOJbI U 3aKJIFOUCHU,

2. yMEHHUEeM NPUMEHATH B POLIECCE MO3HAHUS CUMBOJIMYECKUE (3HAKOBBIE) MOJEIIH, UCTIOIb3yeMble
B XMMHHU, [IPEOOPa30BbIBAThH IIMPOKO IPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE IIPEJCTABICHUS —
XMMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKast (hopMyiia U ypaBHEHHE XUMUYECKOH peakiiu
— IIpH pelIeHUH y4eOHO-I03HABATENbHbIX 3a/1a4; C YUETOM 3TUX MOJEJIbHBIX IIPEICTaBICHUM
BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU U3y4aeMbIX 00bEKTOB — XUMHUUECKUX
BEILIECTB U XUMUYECKHUX PEAKLINN;

bazoevimu uccneoosamensvckumu oeiucmeuamu

1. ymeHueM HMCHOJB30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KadyeCTBE€ OCHOBbI J1JIA (bOpMI/IpOBaHI/Iﬂ THUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX
CY)KIICHUU;

2. TpHOOpETEeHHE OMBITA 10 IMTIAHUPOBAHUIO, OPTAHU3AINHN 1 TPOBEACHUIO YICHHYECKIX
HKCHEPUMEHTOB: YMEHHE HaOI01aTh 3a X0 IOM IpoIiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, opMyIupoBaTh 000OIIEHHS U BBIBOBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OMBITA,
HCCIIEI0BaHMs, COCTABIIATh OTYET O MPOIETaHHOM paboTe;

Paobomoii c ungpopmavueii

1. ymeHueMm BbIOMpATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH UH (POPMALIMIO Pa3INYHBIX BUIOB U
¢dbopM npencTaBieHus, OTyYaeMyl0 U3 pa3HbIX HCTOUYHUKOB (HAYYHOIIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOT0 COJIEpKaHusl, CIIpaBOYHbIe mocoOus, pecypcel HTEepHETA);

2. yMEHHWEM MPUMEHSTH Pa3IMYHbIe METOBI U 3aIIPOCHI TIPH 10 UCKE U 0TOOpE HHPOPMALIUHU H
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJHEHUS YU€OHBIX U TIO3HABATENBbHBIX 3a/1a4
oTpeAeNIEHHOTO TUIIA; TPUOOpETEeHHE ONbITa B 001aCTH UCIOJIB30BaHUs HHPOPMAITUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIIOIb30BaHUS Pa3IN4YHbIX
ITOMCKOBBIX CUCTEM;



3.

YMEHHUEM HCIOJIB30BaTh U aHAJTM3HPOBATH B Ipoliecce YUeOHOM U UCCIeI0BATEIbCKON
NesITeIbHOCTH HH(POPMALIUIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJIbCKOI0 X035HCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLEe! IPUPOJHON Cpesl;

Yuueepcaﬂbnblmu KOMMYHUKAMUGHbBIMU oeiicmeuamu

1.

2.

YMEHHEM 3a/1aBaTh BOIPOCHI (B XOI€ TUaora U/Ui IUCKYCCHH) MO CYIIECTBY 00CYyKaaeMon
TEMBI, (POPMYJIUPOBATH CBOU MPEUIOKCHHSI OTHOCUTEIHHO BHIMIOJTHEHUS MIPEIJIOKEHHON 3a/1a4H;

HpI/IO6peTeHI/Ie OIIbITa NPC3CHTAUHN PC3YJIbTATOB BBIITOJIHCHUSA XUMHUYCCKOTI'O SKCIICPUMCHTA
(;1abopatopHOTO OmbITa, 1a00PaTOPHOI PabOTHI IO HCCIICOBAHUIO CBOMCTB BELIECTB, y4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU MO3HABATEILHOM U UCCIIEIOBATEIBCKOM
JESITeTbHOCTH MIPU PELICHUH BO3SHUKAIONIUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U
COTJIacOBaHUs MO3UIHIH (00CyXIeHUsl, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI» U JP.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHUEM CaMOCTOSTENBHO ONPEAEIATH LN AESITEIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO AEATEIBHOCTb, BBIOMPATh
Haunbonee 3¢ heKTUBHBIE CIIOCOOBI PEIICHUsT YIeOHBIX U MTO3HABATENBHBIX 33/1a4, KOPPEKTHPOBATH
IIPEUIOKEHHBIN allTOPUTM JICHCTBUIN IPU BBIIIOJHEHUH 331aHUH ¢ yYETOM MOITY4YE€HUS] HOBBIX
3HaHUI 00 N3ydaeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIIUSIX;

YMCHHUEM HCII0JIb30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IIPEAJIaracMbI€ B YCIIOBUU SaI[aHI/II;'I.

[IpenmeTtHble pe3ynbTaThl

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00S3aTEIbHOIO COACPIKAHUS, YCTAHOBICHHOTO
JAHHOM pUMepHOl paboueil mporpaMMoi, BBIAEISAIOT: OCBOEHHBIE 00YYaIOIMMUCS HayYHbIC 3HAHNUA,
YMEHHMSI U CIIOCOOBI JeNCTBUM, crienuduyeckue s NpeaMeT Hol o0nacTu «XUMHUS», BUIbI
JesTeIbHOCTH MO NOJYYEHHIO HOBOT'O 3HAHHUS, €r0 HHTEPIpETallii, IPeoOpa30BaHUIO U IPUMEHEHUIO B
Pa3IMYHbIX YUEOHBIX U HOBBIX CUTYaIUX.

[IpenmeTHbIe pe3ynbTaThl IPEACTABICHBI IO TOaM 00YUEHHS U OTPAKAIOT CPOPMHUPOBAHHOCTH Y
00yJaromuXcsl CIACAYIONINX YMCHUMN:

8 KITACC

1.

PAcKpbiéams CMBICTT OCHOBHBIX XUMUUYECKHX TTOHSATUI: aTOM, MOJIEKYJla, XHMUUECKHI 2JIEMEHT,
MIPOCTOE BEIECTBO, CIIOAKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MaccoBasi J10JIs
XUMHYECKOT0 3JIEMEHTA, MOJISIPHBIN 00bEM, OKCHJI, KUCII0Ta, OCHOBaHHE, COJIb,
3IEKTPOOTPHUIIATENHHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKIusl, TEIIIOBOM 3P ekt
peaxiuu, KinaccuduKaiys peakiuii, XaMudeckas CBsi3b, PaCTBOpP, MacCOBasi JI0JIsI BEIIECTBA B
pacTBope;

UNLTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM . 11 . 1) ¥ IPUMEHSTH 3TU
MIOHATHS TIPH ONMCAHUU BEILIECTB U X IIPEBPALLCHU;

UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY JJISL COCTAaBIIEHHS (DOPMYJT BEIIECTB U ypaBHEHUH
XUMUYECKHX PeaKIuii;

onpeodenams BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETIEHb OKUCICHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX; IPUHAIEKHOCTh BELIECTB K OIpeIeIEHHOMY Kilaccy
coeiMHeHUi 1o Gopmynam; BUJI XUMHUYECKOM CBA3M (KOBaJICHTHAsl M HOHHAs1) B HEOPTaHUYECKUX
COETMHEHUSX;

packpuleams cmbica nepuogudeckoro 3akona Jl. . Menaeneesa: 1eMOHCTPUPOBATh IOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT WX TOJIOKEHUS B
MEPUOINUECKON CUCTEME; 3aKOHOB COXPAHEHHUS MaCcChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpO; ONUCHIBAMb U XAPAKmMepu306ams TabINUHYI0 GopMy



10.

11.

HepHOHquCKOﬁ CUCTCMbI XUMHUYCCKHUX 3JICMCHTORB: pa3JIM4aTh NOHATUS «TJIaBHAA MOATrPYIIIIa (A-
rpymnmna)» u «nobouynas noarpymnmna (b rpymma)y», Manibie 1 60IbIINE TEPUOIBI;

coomnocums 0003HAUCHUS, KOTOpBIC UMEIOTCs B Tabuie «[lepuoanueckas cucrema
xuMudeckux 31emMenToB J1. V. MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsil si/ipa, o0IIee YHCII0 3JIEKTPOHOB U paclpeieieHue UxX 110
AJIEKTPOHHBIM CIIOSIM);

Kaaccupuyupoeams XAMUYECKHE JIEMEHThI; HEOPIraHUYECKHE BEIIECTBA; XUMHUECKUE PEaKIH
(110 YMCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3P (PEKTY);

Xapaxmepuzo8amu (ONUCvl8ams) 0OIIHE XUMHUECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPIK/Iask ONMCAHUE TPUME PAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

NPOZHO3UPO6AMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTABA; BO3MOXXHOCTHU
IIPOTEKAHUsl XUMUYECKUX IIPE BPALLECHUN B PAa3JIMYHBIX YCIOBHSIX;

8bIYUCTAMb OTHOCUTEIIbHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIO
XHUMHAYECKOT0 3JIEMEHTA 110 (OPMYJie COSAMHEHUS; MACCOBYIO JOJIO BELIECTBA B PACTBOPE; MPOBO
JUTH pacu€Thl 10 YPaBHEHUIO XUMUYECKOM peaklnu;

npumersims OCHOBHBIC OIIEPAIlUU MBICITUTEILHOMN IEATSILHOCTH — aHAJIN3 U CUHTE3, CPAaBHCHHE,
00001IeHIEe, CHCTEMATH3AIINIO, KITacCH(DHUKAITNIO, BRISIBICHUE PUIMHHOCIICICTBEHHBIX CBI3CH —
JUTSL U3YYCHHSI CBOMCTB BEIIECTB U XMMUYECKHX PEAKIIHii; €CTECTBEHHOHAYYHBIC METOIbI
MO3HAHUsT — HAOJIOCHIE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIICPUMEHT (pealbHBIN U
MBICJICHHBIN );

c1e006amsp TpaBUIIaM TI0JIb30BAHHSI XMMHUYECKOM IIOCYI0N M JIaDOPaTOPHBIM 000pyIOBaHHEM, a
TaKKe MpaBHJIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLUSIMH I10 BBIIIOJIHCHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BoZIOpO/Ia ¥ KKCIIOPOA), IPUTOTOBICHUIO PACTBOPOB C ONMPEACIEHHOM MacCOBOI Jouieit
paCTBOpéHHOFO BCIICCTBA, INITAHUPOBATH U ITPOBOJUTH XMMUUYCCKHUEC SKCIICPUMCHTEI 110
PAacIo3HaBaHHIO PACTBOPOB IIENOYEH U KUCIOT C MOMOLIBIO HHAUKATOPOB (JTAKMYC,
beHonpTaneuH, METHIOPAHXK H JIp.).

9 KIIACC

1.

PACKpbi8ams CMblCl OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUECKUH 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, TPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCT,
AIEKTPOOTPHUIIATENIHLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKIMsl, XHMUYECKasl CBSI3b,
TETI0BOM (P dEKT peakIiu, MOJIb, MOJISIPHBINA 00BEM, PACTBOP; SIEKTPOIUTHI, HEITEKTPOJIHTHI,
AIEKTPOJIUTUYECKAS TUCCOIMAIINS, PEaKIIU HOHHOTO 0OMeHa, 00paTHMbIe U HEOOpaTUMBIE
peaKIy, OKUCIUTETbHOBOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCIUTEb, BOCCTAHOBUTEIb, OKUCICHUE
Y BOCCTAHOBJICHUE, AJTIOTPONHs, aM()OTEPHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHASI, HOHHAS,
MeTaJlTn4ecKasi), KpUCTAJUTMUecKas peméTka, KOppo3usi METallIOB, CILIaBbl; CKOPOCTh
XUMHUYECKOHN peaklny, npeaenbHo gonyctuMas kKol nerrpanus (111K);

UNTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHI (CM. 11.1) U IPUMEHSATH 3TH
ITOHSATHUS ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY JJISL COCTAaBIIEHHS (DOPMYJT BEIIECTB U ypaBHEHUH
XUMUYECKHX PeaKIuii;

onpedensims BaJCHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX AIEMEHTOB B COSIMHEHMSIX
Pa3JIMYHOIO COCTABA; IIPUHAMIECKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCY COCAUHEHUH 110
(dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAs!, METa/NINYeCKasi) B HEOpraHM4eCKUX
COEMHEHUSX; 3apsi/l MOHA 110 XUMHUUECKOH (hopMyIie; XapakTep Cpeibl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAIIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

packpvieamsb cmulCll IEPUOANICCKOr0 3aKOHa JI n. MeHzleneeBa U IEMOHCTPUPOBATH €T0
IIOHUMAHUE: Onucsvleambv U xapakmepu3zoeaniob Ta6J'II/I‘-IHy10 q)OpMy HCpHOI{H‘-ICCKOfI CHUCTCMBI



XMMHAYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHAas moArpymnma (Arpymnmna)» u «moooyHast
noarpymnma (bpymnma)y, Manbie 1 00NbIIHE IEPUOIBL; COOMHOCUMb 0003HAUYCHHS, KOTOPBIC
HNMCHKOTCSA B HepHOHHqCCKOﬁ TaGHI/ILIe, C YHUCJIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsiJl siipa, 00IIee YHCII0 IIEKTPOHOB U pacrpeie]ieHne UX 1o
3JIEKTPOHHBIM CIIOSIM); 00BACHAMb OOLIIE 3aKOHOMEPHOCTH B U3MEHEHHUN CBOMCTB 3JIEMEHTOB U
UX COCTMHCHUH B MpeJieax MabIX IEPUOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHUS HX
aTOMOB;

6. Kraccuguyuposams XUMHUUECKUE FITEMEHTHI; HEOPTaHMYECKUE BEUIECTBA; XMMUYECKUE PEAKLIUU
(Mo uMCTy ¥ COCTaBY YYacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3G (DEKTy, 10 U3MEHEHUIO
CTENEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

7. xapakmepu3zoeanitob (Ol’lquZSCU’I’Zb) O6H_[I/Ie XHMHYECKHE CBOMCTBA BCIICCTB pa3JIMYHBIX KJIaCCOB,
MOATBCPIKAAaA ONMCAHNUC NTPUMEC paMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX
XHUMHUYCCKUX peaKHHﬁ;

8. cocmaename ypaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, IeJI0UeH U COJICH; OJIHbIE U
COKpaIEHHbIC YPAaBHEHUS pPEaKkIii HOHHOTO 0OMEeHa; YpaBHEHUS pEaKIfii, HOATBEPKIAIOIINX
CYLIECTBOBAHME FCHETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

9. packpvieamsb CYIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUA
QJICKTPOHHOI'O OajaHca 3THX peaKHHﬁ;

10. npoenosuposame cBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI; BO3MOKHOCTHU MPOTEKAHUS
XUMHUYECKHX IIPEBPALLECHHUN B PA3JIMYHBIX YCIOBUSIX;

11. viyucnsams OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIIO
XHUMHAYECKOT0 3JIEMEHTA 110 (Op MyJie COeAMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peaKkinu;

12. credosams npaBuIaM MOJIb30BAHHS XUMUYECKOU MOCYAON U 1TaOOpaTOpHBIM 000pyI0OBaHUEM, &
TaK>Ke IIPaBIIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJHEHUIO
712a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa 1 yriIeKucioro rasa);

13. npoooums peakuuu, MOATBEPKAAIONINE KAUECTBEHHBINH CO CTaB pa3IMYHbIX BEIIECTB!
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPHUA OpoMua, HOAU, KapOoHat, pocdat, CUIMKaT, cylbdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHSL M MOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIECTB;

14. npumensimsb OCHOBHBIE OIIEPALIUN MBICIUTEIBHOMN 1€ TEbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHIEe, CHCTEMATU3AIIUIO, BBISIBIEHNE IPUYMHHOCIIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUS
CBOMCTB BELLIECTB M XUMUYECKUX PEAKLUI; ECTECTBEHHOHAYYHbIE METO/IbI I03HAHUS —
HabJt0/1eHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIi U MBICIICHHBII).

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMMUMA» 110 'OJAM N3YUYEHUA 8 KITACC
IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Tpenmer xumuu. Posib XMMUM B )KU3HU uenoBeka. Tena u BemecTBa. Ousnueckue CBOMCTBA BEIIECTB.
AFpCFaTHOG COCTOAHUEC BCUICCTB. ITonsarue o METOAaxX MMO3HAHUA B XUMUH. XUMHS B CUCTEME HayK .
Yuctele BemecTBa u cMecu . CrocoObl pa3aeneHus cMecei .

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 3JIEMEHTBI. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB. IIpocThie U clloKHbBIE
BEIIECTBA. ATOMHOMOJIEKYIISIPHOE YUEHHE.

XuUMHU4YeCKas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JICMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIIICCTB. OrHocutenpHasg aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHas Macca. MaccoBas J0JI4A
XHUMHUYCCKOI'o 3JICMCHTA B COCJMHCHHMU.

duznyeckue U XUMHUYECKHE IBICHUS. XUMHUUYECKasl Peakius 1 e€ mpu3HaKu. 3aKOH COXPaHEHHUsI MacChl
BelecTB. XUMHUYecKue ypaBHeHHs. Kitaccuukamnust XAMUYIECKUX PEeakIui (COeTUHEHUS, pa3IoKEHUS,
3aMeIeHUS ).



XUMUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0M, C MpaBUiIaMH paboThI B 1abopaTopuu U
npuémMamMu ooparieHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM; U3YUCHHUE U ONMKMCAHNE (PU3MUECKIX CBOWCTB
00pa31oB HEOPraHUYECKUX BEIIECTB; HaOMoeHNEe (PU3NUECKUX (TIaBJICHUE BOCKA, TasTHHE JIbJA,
pacThpaHue caxapa B CTYyIKe, KHIICHHE U KOHACHCAIUs BO/Ibl) U XMMHUYECKUX (TOpEHUE CBEUH,
MPOKAIMBAHNE METHON MPOBOJIOKH, B3aUMOACHCTBIE MeJa C KUCIOTOM) SIBJICHUH, HAOII0ICHHUE U
OIKMCaHNe MPU3HAKOB MPOTEKAHMSI XUMHUYECKHUX PEaKIHil (pa3iokeHne caxapa, B3auMOIeHCTBHE CEPHOI
KHCJIOTHI C XJIOpUAOM Oapus, pasnoxeHue ruapokcuna meau (1) mpu HarpeBanum, B3auMo1eiCTBHE
xkene3a ¢ pactBopom coiu Meau(1l)); uzydenne cmocoOoB pazieneHns cMece (C TOMOIIbI0 MarHuTa,
¢uIbTpOBaHKE, BBIIAPUBAHUE, TUCTUIUIALMS, XpOMaTo rpadus), IpOBEACHNE OUUCTKU TIOBAPEHHON COJIH;
HaOII0/IeHNE U ONTUCaHKe PE3yJIbTaTOB MPOBEICHHUS OMbITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MAaccChl; CO3JJaHle MOIEIEN MOJIEKYJI (ILIapOCTEP/KHEBBIX) .

Ba:xxHelimmue NMpeaACTABUTEIN HEOPTAaHUYECCKHUX BE€UICCTB

Boznyx — cmech razoB. Coctas Bo3ayxa. Kuciaopon — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJIa B IpHpoJie, PU3NYECKUE M XUMUIECKHE CBOMCTBA (peakiuu ropenust). Oxcuabl. [IpumeHenme
kucnopoa. CriocoOsl oyuyeHus: KUCIopo/ia B 1abopaTOpUu U MpoMbliuieHHocTH. KpyroBopot
Kuciaopoaa B npupozae. O30H — ayuIoTporHas MOAU(PHUKAINS KUCIOPO/aA.

TernoBoit 3¢ (hexT XUMUUECKOH peakuy, TEePMOXUMUYECKUE YPABHEHUS, K30 U SH0TEPMUYECKHE
peakuuu. TomimBo: yrojps 1 MeTaH. 3arps3HEHUE BO3yXa, YCUIIEHUE MApHUKOBOTO 3 dekTa,
paspyLIeHHE 030HOBOIO CIIOA .

Bomopon — anemeHT u npoctoe BemecTBo. Haxoxxaenue Bogopoaa B npupoie, GU3ndecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI noiyueHusi. CocTaB KUCIOT U COJIEH .

KonunuectBo BemectBa. Monbs. Monspras macca. 3akoH ABoraapo. Mossipasiii 00bEM razoB. Pacuérel o
XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBocTBa BoAbL. Bona kak pactBoputens. PactBopbl. HackleHHbIE 1 HEHACBILLIEHHBIE
pacTBOpbL. Pacmeopumocms eeujecms 6 600e. MaccoBasi 01 BEIIECTBA B PACTBOPE. XUMHUCCKHE
cBoiicTBa Bojbl. CocTaB ocHOBaHMM. Posib pacTBOpPOB B PUPOAE U B XKU3HU uenoBeka. KpyroBopot Bojb!
B IIPUPOJE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOL.

Krnaccudukanus Heopranmueckux coeauaennii. Oxcnapl. Kinaccudukaims OKCHIOB: COIe00pa3yoIme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecoseoOpa3zyrone. HoMeHknaTypa okcuaoB (MeXayHapoHas
U TpuBHaJbHAs). PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lonydenue.

OcnoBanus. Kinaccudukanusi ocHOBaHMI: MIETOUN U HEpACTBOpUMBbIe OcHOBaHUs. HomeHkIaTypa
OCHOBaHUH (MeXAyHapoHas ¥ TpUBHAIbHAs). DU3nUecKkre 1 XMMUYECKHUE CBOMCTBA OCHOBAHU.
[Tonydyenue ocHOBaHUA.

Kucnotsl. Knaccuduxkanus kucnot. HomeHknarypa kucinot (MexXIyHapoIHas U TPUBHUATIbHAS).
Ou3nYeCKre U XUMUYECKUEe CBOMCTBA KUCIOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [Tonydyenue
KHCJIOT.

Conu. HomenknaTypa coseil (MexxayHapo/iHas U TpuBHaibHas ). PU3NUeCKre U XMMUYECKHEe CBOICTBa
cosneil. CriocoObl MOTy4YeHHs COIeH.

I'eneTnueckas cBA3b MCXKAY KiIaCCaMH HCOPTaHUYCCKUX CO€IUHEHMH.

XUMHUYECKUH 3KCTIEPUMEHT: Kaue€CTBEHHOE ONPEIETICHNE COIePIKaHuUsl KUCIOpOoa B BO3/yX€; OTyUCHHE,
coOupaHue, paclioO3HaBaHUE W U3yUEHHE CBOWCTB KUCIIOPO/1a; HAOII0IeHHEe B3aNMOICHCTBUS BEIIECTB C
KHCJIOPOAOM M YCIIOBUS BO3SHUKHOBEHUS U MPEKpaIlleHus: ropeHus (1oxapa); 03HaKOMJICHHE ¢ 00pa3amu
OKCHJIOB U OITMCaHHE X CBOWCTB; IMOIyUYeHHE, COOMpaHue, paclio3HaBaHNE U N3yYeHHE CBOMCTB
BOJIOpoJia (TOpeHue); B3auMoaecTBIe Bogopoaa ¢ okcuaoM meau(Il) (Bo3aMoxxHO Hcnonb30BaHNe
BHJICOMATEPHAIIOB); HAOII0IeHHEe 00pa3IOB BEMIECTB KOJIMUYECTBOM | MOJIb; HCCIEA0BaHIE OCOOCHHOCTEH
PacTBOPEHUS BEIECTB C PA3IMUYHON PACTBOPUMOCTHIO; IIPUTOTOBJICHUE PACTBOPOB C OMPeAETIEHHOI
MaccoBOH J0JIei pacTBOPEHHOTO BEILIECTBA; B3aUMOAECHCTBHE BOBI C METAJUIaMHU (HATPUEM U KaJIbLIUEM)
(BO3MOKHO HCIOJIb30BAHKE BUIEOMATEPUANIOB); ONPEACICHUE PACTBOPOB KUCIIOT U HIETIOYEH ¢ IOMOLIbIO
WH/INKATOPOB; UCCIIEIOBaHUE 00Pa3I[0B HEOPTAaHUUECKUX BEIIECTB pa3 JMYHBIX KJIACCOB; HAOIIOCHNE
M3MEHEHMsI OKPACKU MHJIMKATOPOB B PACTBOpPAX KUCIIOT U IIEJ0Yel; H3yueHHe B3auMOICHCTBHSI OKCH J1a



meau(Il) ¢ pactBopoM cepHOI KUCIIOTBI, KUCIIOT C METAJNIAMH, PEAKLIUHA HEUTPaIU3aluy; OJy4eHHE
HEpPAaCTBOPUMBIX OCHOBaHUM, BBITECHEHUE OJHOTO METAJIJIa IPYTUM U3 PACTBOPA COJIU; PEUICHUE
SKCIEPUMEHTAIBHBIX 33/J1a4 N0 TeMe «BaxkHENMe KI1acChl HEOPTaHUYECKUX COCIUHEHUIN.

Iepuoauyeckuii 3aK0H 1 MepuoaANYecKasi cucreMa xumMudeckuxyieMenTon /. U. MengeneeBa. Ctp
O€HHE aTOMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu

HepBBIe ITIOIIBITKH KJ'IaCCI/I(bI/IKaLII/II/I XHMHYECKHX 31eMeHTOB. [loHsaTHE O I'pynmnax CXOJHbIX 3JIEMCHTOB
(H.IGJIO‘IHBIG 1 HICJIOYHO3CMCIIbHBIC MCTAJJIBI, IT'aJIOTCHbBI, HHCPTHLIC I'a3bl. 3JICMGHTBI, KOTOPELIC 06pa3y10T
aM(l)OTepHBIe OKCHUJbI U THAPOKCHU/IbI.

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumudeckux sineMentoB J[. . MenaeneeBa. Buibl
tabmupl «llepuonuyeckas cucrema xumuueckux snementoB [l . U . Menneneesay . Ilepros! v rpymiisl
. DU3UYECKU CMBICT TOPSIKOBOrO HOMEpPa, HOMEPOB MEPH 0J1a U TPYIIIIbI AJIEMEHTA .

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oromnbl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000J104eK
aTOMOB IepBbIX 20 XMMHUUECKUX 3JIEMEHTOB Iepuoanyecko cucremsl Jl. . Menzaeneesa.
XapakTepuCTHKa XMMUYECKOT0 3JIEMEHTA 110 €T0 IIOJIOKEHUIO B riepuoandeckon cucreme /. .
Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS paZlyca aTOMOB XUMUYECKUX 3J1€ MEHTOB, METAJUINYECKUX U
HEMETAJLIMYECKUX CBOMCTB I10 IpyIIaM U MepuoiaM. 3HaueHHUE NEPUOANUECKOr0 3aKOHa U
MIEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB /U1 pa3BUTHUS HayKu U nipaktu ku . JI . 1 . Mennenees
— Y4Y€HBIN U TPaXXIAHVH .

BHCKTpOOTpI/II_[aTCJIBHOCTL XUMHUYECKHUX 3JIEMEHTOB. XMMHUE CKas CBSA3b (I/IOHHaH, KOBAaJICHTHasA
IoJIsIpHad U KOBAJICHTHAA HCIIO JISIpHaSI). Crenenp okuciieHus. OKUCIUTEIFHOBOCCTAHOBUTEIILHEIC
pCaKIuu. Hpoueccm OKHCJICHHS M BOCCTaHOBJICHHSI. OKHUCIIMTENIM ¥ BOCCTAHOBHUTEIIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4YeHue 00pa3loB BELIECTB METAJ JIOB U HEMETAJJIOB; B3aUMOIEHCTBHE
THAPOKCH/IA IMHKA C paCTBOPaMH KHCIIOT M IIEJI0YEH; IPOBEACHUE OIBITOB, MIITIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHOBOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

MexnpenMeTHbIE CBSI3U

Peanuzaius MexnpeIMeTHBIX CBSA3EH NPU U3YUYEHUH XUMUU B § KJIACCE OCYIIECTBIISIETCS Yepes3
HCIIOJIH30BaHNUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHSITHM, TaK M MIOHATUM, SBIISIOIINXCS CHCTEMHBIMU
JUISL OTAEJBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO LIMKJIA.

OO6mme ecTecTBEHHOHAYYHBIE MOHSTHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIU3, CHHTE3,
KiaccuuKalus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOEIb,
SIBIICHHE.

dusnka: MaTepusi, aToM, FIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTHBHOCTH, MOJIEKYIIa,
ANEKTPUUYECKUH 3apsiji, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, pu3ndeckue
BEJIMYUHBI, €TUHULIBI U3MEPEHHs, KOCMOC, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: porocunres, aeixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE IOPO/IbI, T0JIE3HBIE UCKOTIaeMble, TOTLTUBO,
BOJIHBIE PECYPCHI .

9 KIIACC
BemecTtBo 1 xXuMHYecKasi peakus

[Tepnonnueckuit 3akoH. [lepuonnueckas cucrema xummudeckux 3neMeHToB 1. Y. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMUYECKHX DJIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
KaJusl, KaIblMsI U UX COEMHEHUN B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B IIEPUOIUYECKON cucTeMe
U CTPOEHHEM HX aToMOB. CTpOEHHE BELIECTBA: BU/IbI XUMUYECKON CBA3U. THUIIBI KPUCTAIIINYECKUX
pEETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOMN
CBS3HU.



Knaccu¢ukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHapOJHAsl U TPUBUAIIbHAS ).
XUMUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIACCaM HEOPTaHUYECKUX CO CIUHEHU,
TCHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccuukanus XuMHUeCKUX peakiuii o pa3iIudHbIM MPpU3HAKaM (TI0 YUCITY M COCTaBY YYaCTBYIOLIHX B
PEaKIMHU BEIIECTB, 110 TEIUIOBOMY 3¢ (EeKTy, IO U3MEHEHUIO CTeNEeHEeH OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB, 110 00PATUMOCTH, 10 YYACTHIO KaTaJIN3aTopa). K30 U YHIOTEPMHUECKHUE PEaKIUH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsaTue o ckopocTH XuMu4Yeckor peakuuu. [lonsaTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XMUMUYECKHIX
peakuusx. [IoHATHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX PEAKUUAX. [IoHAmMUE 0 XUMUYECKOM

pasHnosecuu. Pakmopwi, 61uAIOUUE HA CKOPOCHb XUMUYECKOU PeaKyull UNOOICEHUE XUMULECKO20 PABHO8
ecus.

MexaHU3M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH (JIEKTPOHHBIN OaaHC OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHON PEAKIIMH).

TeopI/IH BHGKTpOHI/ITH‘leCKOﬁ AucCCconraluu. :‘)J'ICKTPOJ'II/ITBI N HEDBJICKTPOJIMUTEI. KaTI/IOHH, AHHWOHBI.
Mexanuzm Aucconuranuvu BEIECCTB C pa3JIMYHbIMU BUAAMU XUMUYECKOH cBs3U. CTerncHb Jucconuanuu.
CunbHbIE U cIa0bIe SJICKTPOJINUTEI.

Peakiiun noHHOTO OOMEHa. Y CIIOBHS IPOTEKAHUs PEAKIIM HOHHOTO 0OMEHA, MOJIHbIE U COKpAIEHHbIE
MOHHbIE YpaBHEHUS peakunii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUM 00
JIEKTPOIMTUYECKOH nucconuanuu. KauecTtBeHHble peakuiun Ha HOHBI .Jlonsamue o 2udponuse conell .

XUMHUYECKUHN IKCIEPUMEHT: 03HAKOMJIEHUE C MOJAEIISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMUECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aliMasa), CI0KHBIX BEILECTB (XJIOpUAa HATPHs);
MCCIIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKkIuy OT BO3JCHCTBHUS Pa3IMUHBIX (PAaKTOPOB;
UCCIJIEIOBAHKE JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, IIPOLIECCA JUCCOLUALMU KUCIIOT, WEN0Yel U
coJieil (BO3MOHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB); IPO BEJCHUE ONBITOB, MILTFOCTPUPYIOLIUX
IIPU3HAKY IPOTEKaHUs PeakLuii HOHHOro oOMeHa (0Opa3oBaHUeE OCajiKa, BblJIeJIEHUE ra3a, 00pa3oBaHue
BOJIbl); OIIBITOB, WIIJTIOCTPUPYIOIIUX PUMEPHI OKUCIIU TEJIbHOBOCCTAHOBUTENIBHBIX peaKkuil (ropeHue,
PEaKIMU PA3JI0KEHHsI, COSAMHEHUS ); paclio3HaBaHUE HEOPraHUUYECKUX BEIECTB ¢ HOMOIIBIO
KAueCTBEHHBIX PEaKLIUi HAa MOHBI; pELIEHHE SKCIIEPUMEHTAIbHBIX 3aad .

HeMeTanasl M MX coeTHHEHHS

OOm1ast xapakTepucTKa rasoreHoB. Oco0eHHOCTH CTPOEHHs aTOMOB, XapaKTEPHbIE CTEIIEHN OKHCIICHUS.
CrpoeHue u pu3ndeckre cBOMCTBA MPOCTHIX BEIIECTB — raJIoOreéHOB. XUMHUYECKHE CBOWCTBA HA MPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAIJIAaMH, HEMETaIlJIaMH, 111e04aMu). Xy1opoBoaopo. CossiHas KUCIOTa,
XUMHYECKHE CBOMCTBA, ITOJIyYEHUE, IPUMEHEHHE. [[elicTBHE X10pa ¥ XJIOPOBOJAOPOAA HA OPTaHU3M
4esioBeKa. BaxxHelme XIopuasl ¥ X HaX0XKJIEHUE B IIPUPOJE .

O6mr1as xapaktepuctrka 3eMeHTOB VIArpyrmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE
CTENEHU OKUCIICHUSI.

Crpoenue u Gpu3nUeCcCKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE
MOU(UKAIIMHN KUCIIOPOAA U cepbl. XUMUYECKUE CBOHCTBa cepbl. CEpoBOIOPO/], CTPOEHUE, PUINYECKUE U
XUMHUYECKHE cBOMCTBA. OKCHUIBI CEpBl KAK MPEIACTABUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIIOTa,
(bu3MYecKre U XUMHUYECKHE CBOMCTBA (00IMe KaK MPeICTaBUTENS Kilacca KUCIIOT U crienuduieckue).
XUMHUYECKUE peaKIiy, JexkKallie B OCHOBE MPOMBIIIUIEHHOTO CIIOc00a MOJIy4YeHHs! CEPHOI KHUCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cynbaTuoH. HaxoxeHnue cepol u eé€
COEMHEHMH B IpUpPOE . XMMUUECKOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpesibl COEANHEHUSIMU CEPbI
(KUCIOTHBIE JOXIH, 3arpsiI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAILEHUS .

061_1_[2[51 XapaKTCPHUCTHUKA 3JICMCHTOB VAFPYTIHLI. OcobeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHLIC CTCIICHU
OKHMCJICHUA.

A30T, pacpocTpaHeHue B Ipupoje, pusndeckue u XuMuueckue cBoiicrsa. Kpyrosopor azora B npupoje
. AMMHaK, ero pusnuecKkue U XMMUYeCKHe CBOUCTBA, oJydyeHue U npuMeneHne. Coinu aMMOHUS, UX
¢bu3nueckre 1 XuMHUYeCKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, e€ MnoyiyueHue, Gpu3ndeckue 1 XUMHUUECKHe CBOMcTBa (001I1e KaK MpeICTaBUTENs Kilacca



KHUCJIOT U cnenndudeckue. Mcrnonp3oBaHre HUTPATOB U COJICH aMMOHHSI B KAUeCTBE MUHEPAIbHBIX
ynobpenuii. XuMHUECKOe 3arps3HEHUE OKPYKAIOIIEeH Cpellbl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE T0XKIH,
3arpsiI3HEHUE BO3/1yXa, IIOYBBI U BOJOEMOB).

docdop, ammorponHsle Moaudukanuu gocdopa, husnyeckre 1 XuMudeckue cpoiicrsa. Okcun
dbochopa(V) u dhochopnas kucinota, puznueckrue U XUMUYECKUE CBOWCTBA, MMony4yeHue. Mcnonp3oBanue
¢dochaToB B kKauecTBE MHHEPAIBLHBIX YI00PCHUH.

O6mas xapakrepuctuka 31eMeHToB [VArpymnmbsl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTENIEHU OKUCIICHUS .

VYraepon, aluioTpoIiHbIe MOJU(PHUKAIIMH, PACIPOCTPAHEHUE B IPUPO/JIE, (PU3NUECKHE U XUMHUUECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B mpupozae. Okcuapl yriepoaa, ux puzndeckue u
XUMUYECKHE CBOWCTBA, ICHCTBHE HA KHUBBIC OPTaHU3MBbI, IOJIyYCHHE U IIPUMEHEHUE. DKOJIOTHUECKHE
npoOeMsl, cBs3aHHBIE ¢ OKcuaoM yriepona(IV); runoresa rio6anbHOTO MOTEIIICHNS KINMATa,;
MapHUKOBBIN 3P PeKT. YrompHast KHCI0Ta U €€ COoJIU, NX PU3NUECKUE U XMMUYECKHE CBOWCTBA,
noJydeHue u npuMenenue. KauectseHnas peaknus Ha kapOoHaTHOHBI. Vcrions30oBanue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBILIUIEHHOCTH U CEIbCKOM XO35ICTBE.

HepBOHaLIaJ'IBHBIe IIOHATHS 00 OpTraHN4YC€CKUX BEIIECCTBAX KaK O COCAMHCHUAX YIiI€poaa (MeTaH, OTaH,
OTWJICH, alICTUJICH, 3TaHOJI, I'TUICPUH, YKCYCHAad KI/ICHOTa). Hx cocmas u xumuueckoe cmpoeHue. IlonsTue
0 OMOJIOTMYECKHU BaYKHBIX BCHICCTBAX: XXHUPAX, 6eJ'IKaX, yriieBo4ax — M UX POJIK B )KU3HU

YCJIOBCKaA. MamepuaﬂbHoe e()uHcmeoopeaHuueCKux U HeopeaHuvecKkux coeOuHeHull.

Kpemuuii, ero pusnueckue u XuMHUUYECKHE CBOMCTBA, NOJyuyeHUe U npuMeHeHne. CoeJMHEHNsI KPEMHUS B
npupoae. O6mue npecrasienus 06 okcuae kpemuus(IV) u kpemuueBoit kucnote. CHUIMKATHI, UX
HCIOJIb30BAaHUE B OBITY, MEULIMHE,

MIPOMBIIITICHHOCTHU. BasicHeliuiue cmpoumenvbHble Mamepuaivl. Kepamuka, Cmekio, yemenm,0emon, dceie
300emoH. Ilpobremvl 6e30naACH020 UCNONL30BAHUSL CIPOUMELbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMUYECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3LioB HEOPIraHNYECKUX BEILECTB, CBOUCTB COJIIHOM KHCIIOTHI;
MPOBE/ICHNE KAUEeCTBEHHBIX PEaKIUil Ha XJIOPH/ HOHBI U HAOIO/ICHHE IPU3HAKOB MX MPOTEKAHUS;
OIIBITHI, OTpaKarolue GU3NYECKUe U XUMUUYECKUE CBOMCTBA raJlOr€HOB U UX COETUHEHUH (BO3MOKHO
HCIO0JIb30BaHUE BUEOMATEPUAJIOB); 03HAKOMIIEHHE C 00pa3liaMH XJIOPHI0B (TaJlOreHH/10B);
O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHUSAMH (BO3 MOXHO HMCII0JIb30BaHHE BUIEOMATEPHUAIIOB);
HabJto1eHue npoliecca 0OyTrJIMBaHuUs caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOUCTB pa30aBlIeHHON CEpHOM KUCIIOTHI, IPOBEIEHUE KaueCTBEHHOM peakluu Ha
cynb(]ar MOH M HaOIIIOIeHNE TIPU3HAKa e€ MPOTEKaHNS; 03HAKOMJICHHE C (PU3MYECKIMH CBOMCTBAMHU
a3ota, Gocdopa U uX CoeJMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3liaMH a30THBIX
1 hochopHBIX yI10OpeHuii; moayueHne, coOupanue, pacrno3HaBaHue U U3ydeHUE CBOMCTB aMMHUAaKa;
MIPOBE/IEHUE KaUeCTBEHHBIX peakiil Ha HOH aMMOHHUSA U GocdaT MOH U U3ydeHHE PU3HAKOB MX
MIPOTEKaHUs, B3aUMOIEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMAaTEPHAIIOB); N3yUYE€HUE MOJIEEeH KPUCTANIMUECKUX PEIETOK aMasa, rpadura,
¢bymepeHa; 03HaKOMIIEHHE C TIPOIIECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIIEM H
YCTPOICTBOM NMPOTUBOTra3a; Nojay4eHue, coOupanue, pacrno3HaBaHue U U3y4eHUE CBOMCTB YITIEKUCIIOTO
rasa; MpoBeJCHNE KaYeCTBEHHBIX PEaKINii Ha KapOOHAT M CHJIMKAT MOHBI M U3y4eHHE MTPU3HAKOB UX
NPOTEKaHMs; 03HAKOMJIEHHE C MPOAYKIIUEH CHIIMKATHONW MPOMBIIIJIEHHOCTH; PELIeHNE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelre HeMeTaIbl M UX COSTUHEHHS.

MeTajiibl H UX COeAMHEHHSA

OOm1ast xapaKTepUCTHKA XUMUUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX MOJIOKEHUS B
MEPUOINYECKON cucTeMe Xxumuiecknx 3neMeHToB 1. 1. MenneneeBa u ctpoennst atoMoB. CTpoeHHUE
MeTaJlJI0B. MeTannnyeckasi CBsI3b M METAJUIMUECKAsl KpUCTAIINYECKas pEIIETKa. DJIEKTPOXUMUYECKUI
psa HanpsKeHU MeTaisioB. Pu3nyecKkrue U XUMUYECKHe CBOMCTBA MeTajuioB. O01Ine crnocoObl
noJjry4eHus: MetasuioB. [ToHsATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) ¥ UX MPUMEHEHHUE B ObITY U IPOMBIIIIIEHHOCTH.

[[lenounble METANIIBL: TTOJIOKEHUE B IEPUOANYECKON CUCTEME XUMHUECKUX 1emMeHToB /1. M.
MemnzeneeBa; CTpOEHHE UX aTOMOB; HaAXOKJeHHE B pupoze. Puznyeckue 1 XuMHUYECKHe CBOMCTBA (Ha



npuMmepe HaTpus U Kanust). OKCuasl ¥ THAPOKCHUBI HATpUA U Kaius. [I[pumMeHeHne menoYHbIX METalIOB
U UX COCIUHEHUN.

[lenoyHo3eMenbHbIE METAJLIBl MArHUM M KAJIBLUHI: MOJI0KEHUE B IEPUOIUIECKON CUCTEME XUMHUYECKHUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE UX aTOMOB; HAX0XKACHUE B ipupone. Pusndeckue u
XMMHYECKHE CBOMCTBA MAarHUs U Kanblus. Baxkneilmune coennuenus Kanbiyst (OKCU, TUAPOKCUT, COJIH).
JKécTtkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHMIL: TIOJIOKEHHUE B IEPUOJUYECKON cucTeMe Xxumudeckux snemeHToB . M. Menneneena;
CTpPOEHHUE aToMa; HaXOoXaeHue B mpupoje. dusnyeckre 1 XUMUYECKHE CBOMCTBA aTIOMUHHS.
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHUIA ATFOMUHUS.

2Kenes3o: monoxxeHue B NepuouyecKoi cuctreMe Xxumudyeckux snemeHToB 1. M. Menneneesa; ctpoeHue
aToMma; HaXxoxAeHue B nmpupoje. Pusnueckue u XMMHUYECKue CBOMCTBA xkene3a. OKCHUIbI, THIPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill), ux cocras, CBOMCTBA U TTOJIYYCHHE.

XUMHAYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMyi METAIIJIOB U CIUTABOB, UX (PH3UYECKUMHU
CBOWCTBAMHM; U3YYEHHUE PE3YIbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO HCIIOJIh30BAHUE
BUJICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMO/ICHCTBUS OKCUIA KAIIBIUS U HATPHUS C BOJIOW (BO3ZMOXKHO
WCIIOJIb30BaHUE BHICOMATEPUAIIOB); UCCIICTOBAHHE CBOMCTB JKECTKOM BOJIBI; IIPOIIECCa TOPEHUS JKee3a B
KHCIIO poJie (BO3MOXHO MCIOJIb30BaHNE BUICOMATEPHAIIOB); TPU3HAKOB NIPOTCKAHUS KAY4CCTBCHHBIX
peakiuii Ha HOHBI (MarHus, Kb, AIFOMUHUSA, IuHKa, sxene3a(ll) u xenesa(lll), meau(Il));
HaOJII0/ICHUE ¥ OITUCAHKE MTPOIIECCOB OKPAIIMBAHMS TUIAMEHN HOHAMY HATPHS, KK U KaJTbIUS
(BO3MO’KHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB); UCCIIE0BaHUE aM(DOTEPHBIX CBOMCTB THPOKCHU 1A
QTFOMHUHWS U THAPOKCH/IA IUHKA; PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHme MeTaibl
U VX COCJMHCHUS .

XuMus M OKpy:Kaoumas cpeaa

Hosbie maTepuansl 1 TeXHOJIOTMU. BellecTBa 1 Marepralibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. XUMUA U
310poBbe. bezonacHoe UCoab30BaHuE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mo Mop mpu
XUMHUYECKUX 0’KOTaX U OTpaBiieHUsIX. OCHOBBI IKOJIOTH Y€CKON TPaMOTHOCTH. XUMHUYECKOE 3arps3HEHNE
OKpy>karolen cpensl (mpeaenbHas qomyctumas konuentpanus semects — [1/IK). Ponb xumun B
PEIICHNUN YKOJIOTHYECKUX MPOOIIEM.

[TpupoHBIE HCTOYHUKH YTIEBOAOPOAOB (Yroyb, IPUPOIHBII ra3, HeTh), IPOAYKTHI UX MepepaboTKU, UX
POJIb B OBITY U IPOMBIIIIEHHOCTH .

XUMHUECKUH SKCIIEPUMEHT: HU3ydeHUE 00pa3I[0B MaTepHAIIOB (CTEKIIO, CIUIaBbI METAJUIOB, IIOJIMMEPHEIC
MaTepHabl).

Meﬂ(ﬂpe}]MeTHble CBSI3H

Peanuzarust MexnpeIMETHBIX CBSI3€H MPU U3YUYEHUU XUMUHU B 9 KJIaCCe OCYIIECTBIISIETCS Yepe3
HCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHBIX MOHSATH, TaK U IOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMU
JUTSL OTJIEBHBIX TIPEAMETOB €CTECTBEHHOHAYYHOTO ITMKIIa. OO0IIMe eCTeCTBEHHOHAYYHBIE MTOHSTHS:
Hay4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIN3, CHHTE3, KIIaCCU(PUKAIUs, TEPUOIUIHOCTbD,
Ha0II0IeHUE, YKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 2P deKT,
TEXHOJIOTHS, MaTepuaibl. GU3uka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaINOaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKUH 3apsi/l, TPOBOIHUKH, TTOTYITPOBOIHUKH, TUIIEKTPUKH,
($hOTOdIEeMEHT, HHAUKATOP, BEIIECTBO, T€N0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, pacTBOp,
PacTBOPUMOCTb, KPUCTALITNYECKAsT PEMIETKA, CTUIABBI, (PU3NUECKUE BETMYNHBI, TUHULIBI U3MEPEHUS,
KOCMHMYECKO€ MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocuntes, npxanue, ouocdepa, SIKOCUCTEMa, MUHEPATIbHBIE YI00pEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA .

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE HCKOMaeMbl€e, TOILUIHBO,
BOJIHBIE PECYPCHI.



KanennapHo-temaTndeckoe nJIaHHPOBaHMe 110 XMMHH 8 KJ1acc

2 yaca, 68 yacos

No | Paznen. Tema ypoka Kon- | [ara Hcnonvzosanue
BO MpoBeAcH
P obopyoosanus

qaco | us
B «Touka pocma

Tema 1. Xumnus — BaxHasi 00,1aCTh

€CTeCTBO3HAHHUS M MPAKTHYeCKOM

AeATeJbHOCTH YeioBeka (5 u)

1 [Ipenmer xumuun Ponb XuMuM B KU3HU YEIOBEKA. 1
XuMUs B cUCTEME HayK. MeTobl TO3HAHUS B XUMUHU.

2 | 3HaKOMCTBO C TIpaBUIaMu 0€30MacHOCTH U npuémamu | 1 [udposas
paboThl B XUMHYECKOH J1abopaTopun. [Ipaktudeckas naboparopus
pabora: RELEON
No 1. [IpaBuna pa®oTsl B J1a0OpaTOPUU U NPUEMBI Hudposoit
oOpartieHus ¢ 1abopaTopHbIM 000pyAOBaHEM aT4YnK

TEeMITepaTyphl
CnouproBka
Cseua.

3 | Tena u BemecTBa 1

4 ®dusnyecKue CBOMCTBA BEUIECTB. ATperaTHoe 1
COCTOSTHUE BEILIECTB .

5 | Huctsle BemectBa U cmecH. CiocoObl pazjieneHus 1 Hudposas
cmeceil. [lpakTuueckast padoraNe 2. Paznenenue nabopaTopus
cMecel (Ha mprUMepe OYMCTKU TTOBAPEHHOM COJIN) RELEON
Tema 2. BemecTBa
U XUMHUYeCKHe Peakiuun
(15u9)+1 4

6 | ATOMBI U MOJIEKYJBl. XUMUYECKHE dIIEMEHTHI 1

7 | 3HaKku (CUMBOJIbI) XUMHUYECKHUX 3JIEMEHTOB 1

8 [IpocThie u ClIOXKHBIE BEIeCTBA. ATOMHO- 1
MOJIEKYJIIPHOE YUEHUE.

9 | Xumuueckas popmyna. BaleHTHOCTh aTOMOB 1
XUMHUYECKHUX IJIEMEHTOB

10 | 3akoH mocTostHCTBa cocTaBa BemecTB. OTHOCUTENbHas | 2

- aToMHas Macca. OTHOCHUTENIbHAs MOJIEKYJIIpHas Macca

11

12 | MaccoBas g0yt XUMHYECKOT0 DJIEMEHTA B 1
COCTMHEHUU

13 | ®usnyeckne U XUMUYECKUE SIBIICHHUS 1

14 | Xumnueckas peaxuus. [Tpusnaku 1

" YCJIOBUA NPOTCKAHUA XUMHUYCCKUX pCaKI_II/Iﬁ




15 | Xumnueckue ypaBHEHUs 1
16 | Tumbl XuMUYECKHUX peakiuii. Peakuus coeqnHeHUs 1
17 | Peakius pa3noxxeHus 1
18 | Peakmus 3amerieHus 1
19 | Peakuusa ooOMeHa 1
20 | 3akon coxpanenus Macchl BemiectB. M. B. Jlomonocos | 1 BECEI
— Y4YEHBIN SHUMKIIONEINCT. TEXHOXUMHUYECK
ue wiu
DJIEKTPOHHBIE;
cBeya; Koa0a
TUTOCKOOHHAS
250 mu1; 10KKa
JUTSL COKUTAHUS
BEIIICCTB
21 | KonrponbHas pabota Ne 1 1
Tema 3. Bo3nyx. Kucaopon.
Oxcuabl
(5 4)
22 | Bo3gyx — cmech ra3oB. CocraB Bo3ayxa Kucimopos 1
— 3JIEMEHT U IpocToe BemiecTBo. O30H —
JUTOTPOITHASI MOAM(PHUKAIUS KACIOPOIa
23 | HaxoxneHne Kuciaopoaa B mpupoae, Gu3nveckue u 1
XUMHUYECKHE CBOICTBA (PEaKIUu OKHCIECHUS, TOPEHUE.
[Tonsitre 06 oxcuaax
24 | Crioco0Obl MoydeHus KUcIopo/a B 1adopaTopuu U 1
MPOMBINIIICHHOCTH. [I[pUMEHEeHHE KHCIIOpOo/Ia.
[TpakTudeckas pabota
Ne 3. Tlonyuenue u cobupaHue KUCIOpOAa, U3yYeHHE
€ro CBOMCTB.
25 | TernnoBo# 3(pPeKT XMMUIECKOH peaKkIK, TOHATHE O 1
TEPMOXUMHYECKOM yYpaBHEHUH, SK30 U
DHAOTEPMUUYECKUX PEAKIIUAX
26 | TomnuBo (yrosib ¥ MeTaH). 3arpsi3HEHUE BO3yXa, 1
CIIOCOOBI €T0 MPEAOTBPAIICHUS. Y CHIICHUE
HNapHUKOBOTO 3P QeKTa, pa3pyLieHne 030HOBOT'O CIIOS .
Tema 4. Bogopoa. CoctaB KHCJIOT U coJieii (5 1)
27 | Bomopoa — 37€MEHT U IPOCTOE BEIECTBO 1
28 | Haxoxnenwue B mpupoze, puzndeckue u xummudeckne | 1
CBOICTBa (HA MpUMeEpe B3aUMOJICHCTBUS C HEMEeTaa
MU ¥ OKCHJIaMHU METAJIIOB
29 | IlpumeHnenue, CrIOCOOBI MOJIYYECHHUS BOAOPO/IA. 1

[TpaxTrueckas padota Ne 4. [Tomyuenue u cobupanue
BOJIOPOJIa, U3YYEHHUE €r0 CBONCTB




30

CocTaB KUCIOT U COJIEN

31
Tema 5. KosinyecTBeHHbIE OTHOIIEHUS B XUMHH
(4 9)
32 | KonmnuecTBo BemecTBa. Moib. MosnsipHas Macca
33 | 3akon ABoraapo. MosipHbIi 00BEM Ta30B .
34 | Pacuérhl mo XuMHUYEe CKUM YPaBHEHUSIM.
35
Tema 6. Boga. PacTtBopbsl. [lonsitue 00
OCHOBaHMSAX (5 u)
36 | dusuueckue cBOUCTBA BOALI. AHAIN3 U CHHTE3 —
METO/Ibl U3YUYEHUSI COCTaBa BOJBI.
37 | Xumuueckue cBOMCTBA BOJBI (PEaKLIMU C METaJUIaMH,
OKCHIaMHU METAJLIOB U HEMETAILIOB
38 | CocraB ocHoBanwmii. [lonsiTe 06 MHAMKAaTOpax Hudposas
nabopaTopus
RELEON
Hudposoii pH.
LITAaTHUB C
38KUMOM;, IIITh
XUMHYECKUX
crakaHoB (25
M),
MIPOMBIBAJIKA
39 | Bona kak pactBopuTtenb. PactBopsl. PacTBopuMOCTh npubop As
BelecTB B Bojie. [IpakTuueckas padora: OIIBITOB C
. . 3JIEKTPUUYECKUM
Ne 5. ITpurotoByiieHue pacTBOPOB € ONPEACIEHHON TOKOM:
MacCOBOH J0JI€N paCTBOPEHHOIO BEILIECTBA. ’
WCTOYHHK
MMOCTOSIHHOTO
TOKa: MPOOHPKHU
— 2 .
MIPOHYMEPOBaHH
bIC; JIYYMHKA;
CIIUPTOBKA;
npoOku — 2
1T, [TUHIIET
40 | Poitb pacTBOPOB B MPHUPOJIC U B )KU3HH YEIIOBEKA.

KpyroBopot Bozab! B ipupojie. 3arpsi3HEHHUE
NpUPOAHBIX BoA. OXpaHa M 0YMCTKA MPUPOAHBIX BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COeTH
HEeHUH




(11a)+ 149

41 | Knaccuduxanus HEOpraHMUECKUX COSTUHEHUH.
42 | Okcupasl: coctas, kiaccudukams (OCHOBHBIE,
- KHUCIIOTHEIE, aM()OTEepHBIE, Hecolieo0pa3yoIue),
43 | HOMeHKIaTypa (MeKIyHApO HAs U TPUBUATbHAS).
[ToryueHue 1 XuMU4YEeCKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEpHBIX OKCHJIOB.
44 | OcHOBaHUS: COCTaB, KiaccU(pUKaLMsi, HOMEHKIATypa Hudposas
- (MexxyHapoHas U TpUBUAIbHAsS), GU3MYECKUE U nabopaTopus
45 | XuMHUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YEHUS RELEON
[udposoii pH.
IITATHB C
3KUMOM; MSTh
XUMHYECKHUX
cTakaHoB (25
MII);
MPOMBIBAJIKA
46 | Kucnotsl: cocTaB, kiiaccuuKkaims, HOMEHKIATYpa,
- ¢u3nUecKre 1 XMMHYE CKHE CBOWCTBA, CIIOCOOBI
47 | nmomyuyeHwusl.
Psan akTuBHOCTH METaILIOB
48 | Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI
- MOJTyYeHUsl, B3aUMO/ICHCTBUE COJIEH C MeTalllaMH,
49 | kucioTaMH, IIEJIOYaMHU U COJISIMA
50 | I'enermueckas CBsI3b MEXKIY KIacCaMH
HEOPraHMYECKUX COCTUHEHUIN
51 | [Ipaktuueckas paboTa: Hudposas
nabopaTopus
No 6. Pemienue skciepuMeHTABHBIX 33724 110 TEME RELEON
«OCHOBHBI€ KJIaCChl HEOPIraHUYECKUX COEIUHEHHN
Hudposoii pH.
IITaTUB C
32KUMOM; TISITh
XUMHYECKHIX
CTakaHoB (25
M),
IIPOMBIBAJIKA.
52 | KonTponpsHas padota Ne 2
Tema 8. Ilepuoanyeckuii 3aK0H U NepUOIHYECKAS C
ucreMaxumMmudeckux djeMmenToB JI. . Menaelie eBa
. Ctpoenne atoma(7 u)
53 | [lepBble MOMBITKU KIACCUPHUKAIIMA XUMUYECKUX
areMeHTOoB. [IoHsSTHE O TPYIaxX CXOAHBIX 3JIEMEHTOB
(11es104 Hble U MIET0YHO3EMENIbHBIE METAJLIBI,
raJlOTeHbI, HHEPTHBIC Ta3bl) .
54 | DneMeHThl, KOTOpble 00pa3zyIoT aM(pOTEepHbIE OKCUIBI




Y TUAPOKCHUTBI

55 | Ilepuoanueckuii 3aKOH U IEPUOINYECKAs CUCTEMA
xuMudeckux 3jaemenToB J1. Y. Menaeneena.
[Tepuoapl, rpynisl, noArpynibl. PU3HYECKHI CMBICT
HOPSIKOBOTO HOMEpa 3JIEMEHTa, HOME POB MEPHOAA U
TPYIIIBI.
56 | Crpoenue atromoB. CocTaB aTOMHBIX siziep. M30Tombl
57 | Dnexrponsl. CTpoeHUE NIEKTPOHHBIX 000JI0YECK
aTOMOB IepBbIX 20 XUMUYECKUX IEMEHTOB
nepuoanueckou cucreMsl Jl. 1. Menneneesa
58 | XapakTepucTUKa XUMHUYECKOTO JIEMEHTA IO €ro
IIOJIOXKEHUIO B Iepuoandeckou cucreme /1. U.
Menpeneena
59 | 3HaveHME MEPUOIUIECKOTO 3aKOHA
U MePUOANYECKON CHCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. . Mennenee —
yu€HbIH, eAaror U rpakJaHuH.
Tema 9. Xumnueckasi CBA3b.
OKuCIANTEJBbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
(8 1)
60 | DIEKTPOOTPULIATENEHOCTh ATOMOB XUMUYECKHUX
9JIEMEHTOB
61 | MonHas Xxumuueckas CBsI3b ITudposas
nabopaTopus
RELEON
Hudposoii
JaTYNK
TEMIIEPATYPHI
IUIATUHOBBII;
JaTYUK
TEMIEPATYPbI
TEPMONapHbIN
62 | KoBaneHTHO-TIOMISIpHAs CBA3b Hudposas
naboparopus
RELEON
Hudposoit
JaTYUK
TEMIEPATypPbl
IIAaTUHOBBIM;
JaTYUK
TEMIIEPATYPHI
TepMONapHBIN
63 | KoBasieHTHO- HEMOJsIpHAS CBSI3b
64 | CreneHb OKUCIICHUS

65




66

67

OkucnuTenbHOBOCCTaHOBUTEIbHBIC peakiuu (OBP).
[Tporiecchl OKUCTIECHHS 1 BOCCTAHOBJICHUSI.
OKHUCINUTEIN U BOCCTAHOBUTENH.

68

Konrponbnas padora Ne 3




KanennapHo-temaTndeckoe nNJIaHHPOBaHMeE 110 XMMHH 9 KJj1acc

2 yaca 68 yacos

No | Tema paznena u ypoka Komunue | lara Hcnonvzosanue
CTBO IIpOBE]
obopyoosanus
4acoB CHUS
«Touka pocma
IloBTOpPEHME M
yriry0JieHre 3HAHUI OCHOBHBIX pa3/iesioB Kypca8
KJjacca
S5u)+lu
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1
XUMHUUYecKux 3yiemeHToB J[. . Meneneena.
CtpoeHue aToOMOB
2 | 3aKOHOMEpPHOCTH B U3MEHEHUHU CBOMCTB 1
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJusl, KalblUs U UX COCIMHEHUN B COOTBETCTBUH
C TIOJIOKEHUEM DJIEMEHTOB B MEPUOTUIECKOM
CUCTEME U CTPOCHHEM UX aTOMOB
3 | Knaccuduxamus u HoMeHKIaTypa Heopranudeckux | 1
BEIECTB (MEXAYyHAPOAHAS U TPUBHAIHHAS)
4 XUMHYEeCKHE CBOMCTBA BEIIECTB, OTHOCIIIINXCS K 1
pa3IMYHBIM KJIaccaM HEOPTaHUYECKUX
COCIMHEHUH, UX TEHETHUYECKas CBS3b
HEOPraHMYECKUX BEIIECTB
5 | CtpoeHnue BemiecTBa: BUIAbl XUMHUUECKOH CBSI3H. 1 Hudposas
TUunbl KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTD naboparopus
CBOICTB BEIIECTBA OT TUIIA KPUCTATUTMYECKOM RELEON
CLIETKH . .
P Hudposoii gatuuk
TEeMIEPaTyphl
TJIATUHOBBIN
6 | KontponpHas paboralNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH
XHMHYECKHX peaKknuid
(4 4)
7 Knaccudukanus XuMHUECKUX peakiui mo 1
Pa3IMYHBIM IPU3HAKAM.
8 | [lonATHE O CKOPOCTH XUMHUYECKON PEaKIINH. 1 Hudposas
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX PEAKIMIX naboparopus
RELEON
Hudposoit gaTanx
TEeMIEPATypPhI
IUIATHHOBBII
9 | Ilonarue o XuMHUYEeCKOM paBHOBecHU. DaKTOPHI, 1 Hudposas
BITUSIONINE HA CKOPOCTh XMMHYECKOW pPEaKIuu 1 naboparopus
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS . RELEON

Hudposoii gatuuk




TEeMIEPATyphI

TJIATUHOBBIN
10 | MexaHu3M OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX
peakiuii (3JEKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEJIHHON PEAKIINH).
Tema 2. DJIeKTPOJIUTHYECKAS TUCCOMAIIHSA.
XuMHYeCKHE PeaKkIii B pacTBOpPax
(8 1)
11 | Teopus PAEKTPOIUTUUECKON JTUCCOIHAITIH. [udposas
- DNEKTPOIUTHI M HEIJCKTPOIHUTHI. KaTHOHBI, naboparopus
12 | agnoHbl. MexaHn3M IUCCOLMAIIAY BELIECTB C RELEON
pa3IMYHBIMY BHJIaMU XUMUYECKOU CBsI3U. CTETICHD .
[udposoit gaTank
muccouranuu. CHUIbHbIE U c1a0ble 3IeKTPOIUTHI
AIIEKTPOTIPOBOTHOCT
u
13 | Peakiuu noHHOTO 0OMEHa, YCIOBUS UX Hudposas
- npoTrekanus. FloHHbIe ypaBHEHUS peaKIuii. naboparopus
14 RELEON
Hudposoii natumk
AMEKTPONPOBOTHOCT
u
15 | XuMu4yeckue cBOMCTBA KUCJIOT, OCHOBAHUM U COJIEH
- B CBETE MPEACTABICHUIN 00 NEKTPOTUTHIESCKON
16 | muccommanuu
17 | IToHsATHE O TUAPOIU3E COJICH.
18 | Ilpaktuueckas pabora Ne 1 Pemenue Hudposas
IKCIIEPUMEHTAIBHBIX 33124 110 TeMe nabopaTtopus
RELEON
Hudposoii gatuuk
AMEKTPONPOBOTHOCT
u
Tema 3. O6man
XaPAKTePUCTHKA XMMHYECKHX J1eMeHTOB VIIA-
rpynnsl. I'asorens (4 1)
19 | OOmras xapakTepucTUKa rajoreHoB . OcoOeHHOCTH
CTPOEHHS aTOMOB 3TUX JIEMEHTOB, XapaKTEePHbIE
JUTSI HUX CTeTeHu okuciieHus. CTpoeHue u
¢dbuznyecKre CBOMCTBA MPOCTHIX BEIIECTB —
TaJIOTCHOB
20 | Xumudeckue CBOIMCTBA Ha IPHEMEpE XJopa
(B3auMOJIeHiCTBHE C METaJUIaMU, HEMETaJUIAMU,
mesogamu). XsopoBoaopo. CosstHast KUCIIOTa,
XUMHUYECKHE CBOICTBA, MOJIyYeHUE, IPUMEHEHUE.
21 | ®usnonoruveckoe ACHCTBHE XJIOpa U Hudposas
XJIOPOBOAOPO/Ia HA OpPTraHU3M YeTIOBEKa. naboparopus
Baxneimme Xa0puabl U UX HAX0XKICHUE B RELEON

IIPUPOJIE .




22

[IpakTuueckas pabora:

Ne 2. TTonmyueHue consiHON KUCIOTHI, U3YYEHUE €€
CBOICTB

[udposas
nabopaTopus

RELEON

Tema 4. O01asi XapaKTePUCTUKA XUMUYECKUX
3aeMeH- ToB VIA-rpynnel. Cepa n
eé coequHeHus (5 9)

23

OO61as xapakTepucTuka 31eMeHToB VIArpynmnsl.
Oco0eHHOCTH CTPOCHHUSI ATOMOB THX JJIEMEHTOB,
XapaKTCPHBIC IJId HUX CTCIICHU OKUCJICHUS

24

CrtpoeHue u GU3NIECKUE CBOWCTBA IPOCTHIX
BEIIIECTB — KHCJIOPOA U CEpPBI.

AmnoTtponHbie MOIU(UKAIIMYA KHUCIIOPOIa U CEePBI.
XUMUYECKUE CBOWCTBA CEPHI.

CepoBoaopo, ctpoenue, Gpu3ndeckue u
XUMUYECKHe cBocTBa. OKCUIIBI CEPhI KaK
MPEJICTABUTENN KUCIOTHBIX OKCUIOB

25

Cepnas kucnora, pusndeckue

U XUMUYECKHEe CBOMCTBA (001I1e KaKk
NPEICTaBUTENIS Kilacca KUCIIOT U CeU(pUIECKUe),
IPUMCHCHUE

Hudposas
naboparopus
RELEON

Hudposoii natumk
AIIEKTPOIIPOBOTHOCT
u

26

XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
MPOMBINIJICHHOT'O CII0C00a MOIY4eHUs CePHOMN
KUCJIOTHI. COJIM CEPHOM KUCIIOTHI.

27

Haxoxnenue cepol u €€ coeqMHEHUN

B IIpHpoie. XUMHUYECKOe 3arpsa3HeHHe
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI
(KUCIOTHBIC AOXKIH, 3arpSI3HEHUE BO3/IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAICHUS

Tema S. O6mas
XaPAKTePUCTHKA XMMHYECKHX 3J1eMEHTOB VA-
rpynnsl. A30T, ¢pochop u ux coequHenus (7 4)

28

OO61mas xapakTepuCTHKA 3JIEMEHTOB V ATpYIIIbL.
OCOOEeHHOCTH CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTCPHBIC IJId HUX CTCIICHU OKUCIICHUS

29

A30T, pacnipocTpaHeHue B Ipupojie, GU3NYECcKue u
XHMHYECKHe cBocTBa. KpyroBopot azora B
pupoje

30

AMMHuak, ero pu3nUecKue U XUMHUYECKUE CBOWCTBA,
noyty4eHue u npuMeHenue. Cojin aMMOHUSA, UX
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE.

[TpakTuueckas padota Ne 3. [lonyuenne ammuaxa,
M3yYEHHE ETO CBOWCTB.

31

A30THas KUC0Ta, €€ (U3NUecKue U XUMUYECKUe

Hudposas




cBoMcTBa (00IIME KaK MPeJICTaBUTEINS Kiacca
KHUCJIOT U cenuduyeckue). Mcnonb3oBanue
HUTPATOB U coJiell aMMOHHS B KQUeCTBE
MUHEpaIbHBIX yI0OpEHHI

nabopaTopus
RELEON

[udposoit gaTanx
3JIEKTPOIPOBOTHOCT
u

32

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelibl
COCIMHEHUSIMU a30Ta (KUCTIOTHBIE JJOK/IH,
3arpsi3HEHUE BO3/1Y Xa, [IOYBBI U BOJOEMOB

33

docdop, ammorponHbie MogubuKamu hocdopa,
bu3ryecKkre 1 XUMUYECKHE CBOMCTBA

34

Oxkcua pocdopa(V) u pochopHas Kuciora,
bu3HYECKre M XUMUIECKIE CBONCTBA, TOTYICHHE.
Hcnonp3oBanue pocharoB B kauecTBe
MUHEPATBHBIX YI0OpeHHIA. 3arpsi3HeHUE
MIPUPOTHBIX BOJ0EMOB (ochaTamu

Tema 6. O61asi XapaKTePUCTUKA XUMUYECKHUX I
JemeHTOB |VA-
rpynnsbl. Yrjepoa U KpeMHUI U UX cOeIMHEeHUs

(8u)+ 1

35

Yraepon

36

37

Oxcuzpl yraeposa, ux (pu3nuecKkue U XuMUIEeCKHe
CBOMCTBA.

38

VYroabHas KUcioTa U €€ Colu, UX PU3NYECKUE U
XMMHUYECKHE CBOWCTBA, ITOJIyYCHHE U IIPUMEHEHHE.

39

[TepBoHaYabHEIC TOHATHS 00 OPTAHUYSCKUX
BEIIeCTBaX KaK O COSUHEHMSIX yriIepoia:
0COOCHHOCTH cocTaBa M cTpoeHus. [loHsTHe 0
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: )KUPAX,
Oenkax,

40

Kpemuuii, ero pusnueckne u XuMHYECKHe
CBOMCTBA, MTOJIy4YCHUE U IIPUMEHEHUE.

41

[Tpaktryeckas pabora Ne 4 [Tonyyenue
yriekucioro raza. KauectseHHas peakuus Ha
KapOOHAaT-MOH

Hudposas
naboparopus
RELEON

Hudposoii gatuuk
3JIEKTPOIIPOBOIHOCT
"

42

[TpakTuueckast pabara Ne 5 Pemienue

SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC «HeMmeTamby.

Hudposas
nabopaTopus

RELEON

Hudposoii gatuuk
AJIEKTPOITPOBOTHOCT
u

43

Konrponsnas pabora

Tema 7. O01mme cBOMCTBAa METAJLIIOB




(4 9)

44 | OGmas XxapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB
— METaJJIOB Ha OCHOBAHHMH UX MOJOXKEHUS B
MEePUOIUYECKON CUCTEME XUMUYECKUX IJIEMEHTOB
I .. MenneneeBa u CTpOCHUSI aTOMOB

45 | Ctpoenue MeTauioB. MeTaminueckas CBs3b U
MeTaJUIMYeCcKasi KpUCTAIINYECKasl peHIeTKa.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHU METaJJIOB

46 | ®u3nyeckue U XMMHUYECKHE CBOMCTBA METAJLIOB .

47 | O6mue criocoOb! monydeHus MetauioB. [lonsitue o
KOPPO3UHU METAJUIOB U OCHOBHBIE CITIOCOOBI 3aLITUTHI
oT koppo3uu. CruiaBsl (cTajb, YyTyH,
JTIOPATIOMUHHK, OpOH3a), UX TPUMEHEHUE B OBITY U
MPOMBIIIUIEHHOCTH
Tema 8. Ba:kHeiilnue MeTa/UIbl H UX COeTUHEHHUS
(16 u)+ 2

48 | lllenounsie MeTaisl. [lonoxenue B
MEPUOIUYECKON CHCTEME XUMUYECKUX IJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMOB.
Haxoxnenue B mpupoe .

49 | ®dusnyecKkue U XUMHUYECKHE CBOMCTBA (HA IpUMEpe

- HATpUA U Kaaus

50

51 | Oxcuabl ¥ THAPOKCUIBI HATPUS U KaJIUs

52 | IlpuMeHeHue MET0IHBIX METAIOB M HX
COEeIMHEHUI.

53 | lllenoyHo3eMeNnbHBIE METAJIIIBI MATHUIN U KaJIbIINH,
cTpoeHue aroMoB. [lonoxke HUE B IEPUOIUIECKOI
cucTteMe XumMude ckux 3meMenToB . 1.
MenneneeBa
Haxoxnenue B mpupoe

54 | ®usnueckue U XUMUYECKUE CBOMCTBA KAIBIUAS U

- MarHus

55

56 | BaxHueiimue coeqMHCHUS KATBIUS (OKCHI,
TUAPOKCHUJ, COJIN).

57 | XecTKoCTh BOJBI M CITIOCOOBI €€ YCTPaHEHMS.
[TpakTrueckas padota Ne 6. JKEcTKOCTH BOABI U
METO/Ibl €€ yCTpaHEHUS

58 | AnromMuHWMIA.

59 | ®usnveckue U XUMHYECKHUE CBOMCTBA.

- AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA

60

61 | XKemneso. Hudposas

nabopaTopus




RELEON

Hudposoii gatuuk

JIaBJICHUS
62 | duznueckue U XMMHYECKHE CBOMCTBA kKee3a 1
63 | Oxcunpl, ruapokcu sl U comn xene3a(ll) 1
u xeneza(lll) .
64 | [Ipaktuueckas pabora Ne 7. Pemenue 1 Hudposas
AKCIEPUMEHTAIBHBIX 33714 1Mo TeMe «MeTauibD . nabopaTopus
RELEON
[udposoit gaTunk
TTABJICHUS
65 | KonrponbsHas padora Ne3 1
Tema 9. BemecTBa 1 MaTepuaibl B )KU3HH Y€JI0B
eKa
(3 9)
66 | HoBble MaTepuaibl u TeXHOJIOTUH. BemecTra u 1

MaTepHualbl B TOBCEJHEBHON KU3HU YEIOBEKA.
XUMUA U 300POBbE.

be3onacHoe UCIIOIB30BAHNE BELIECTB U
XUMHUYECKHUX PEAKIUM B OBITY.

67 | [IpupoaHbIle HCTOYHUKH YTIEBOAOPOAOB (YTOJb, 1
NPUPOIHBIH ra3, HeTh), NPOIYKTHI UX
nepepaboTKu, UX pojb

B OBITY U IPOMBIIIJIEHHOCTH

68 | OCHOBBI 9KOJIOTHYECKON TPAMOTHOCTH. 1
XUMHUUYECKOE 3arpsi3HEHUE OKPYKAI0 MIeH CpesIbl
(mpenenbHO JI0MycTUMAasi KOHLIEHTPAIHsI BELIECTB
— IJK).

Pois xumun B PEIICHNH SKOJOTHUICCKUX HpO6J'ICM

Jlaboparopusie paboTsl 8 knace [IpakTuueckas padota Ne 1. «M3yueHue cTpoeHUs MIaMEHI
Teopernueckas yacTb: ['opeHne — CII0KHBII Mpoliecc, COMPOBOXKAAIOINNCS BbIIEICHUEM SHEPTUH, KakK
MPaBUIIO, B BUJIE TEIUIA U CBETa. Pa3nuyaroT roMoreHHOe TopeHue (Hampumep, mpu paboTe ra3oBoit
TOPEJIKH), ¥ TeTEPOreHHOE ropeHue (Halpumep, TOpeHre CIUpTa U CyXoro roproyero). B paccMoTpeHHbIX
npuMepax 1miaMs UMEeT CXOJHOE CTpoeHHe. B HEM MOKHO BBIIETUTH TPHU YaCTH.

BHyTpeHHui KOHyC TEMHOTO LIBETa (B CIyyae ra30BOM TOPEIKU CUHETO IIBETa) C HU3KOH TeMIepaTypou ~
300—500 °C. 3nech NPOUCXOAUT UCIIAPEHUE U PA3TI0KEHUE TOPIOUYETO BEIIECTBA.

Cpennuii BOCCTaHOBUTEIBHBIN KOHYC COCTOUT U3 CMECH BO3/lyXa U TOPSAIIETo ra3a. 3/1eCh 10| BIUSHUEM
6omnee Bbicokoit Temmepatypsl (1500—1800 °C) mpoayKThl HCTTAPEHUST B PA3IIOKEHUS TOPIOYUX BEIIECTB
aKTUBHO pearupyroT ¢ kucinopoaoM. Eciu yacth yriepoaa octaércst cBOOOIHOM, TO €ro MeIbuanIme
YaCTHI[BI PACKAIIOTCS U TPHUIAIOT TUIAMEHH SIPKOE CBEUCHHE. DTa YacTh IJIaMEHU OoraTa yrapHbIM
ra3oM CO — CUITBHBIM BOCCTAHOBUTEJEM, ITOITOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee
BBICOKOH TeMIIEpaTyphl HAXOAUTCS Ha OCTPUE BOCCTAHOBUTEIHHOTO KOHYCA.

BHemHui OKUCAUTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOIYIO MaMs. 3/1eCh M0/
H
BIIMSIHUEM 3HAYUTEIBHOTO HpHTOKaKHCHOpOZ{a BO3yXa IMPOUCXOAUT ITOJIHOC OKMCJICHUE I'OPHOYETO BEIIECTBA 10 C02 u 20 (]'Ipl/l



TOPCHIT CYNOTO TOPIOHEro Ha ocHone YPOIPO raxke obpasyercst N2). IIpu 3ToM 0CTaérest H30BITOK KUCIOPO/Ia,

KOTOPBIN TTPH BBICOKOM TeMITepaType 00J1a1aeT BBICOKON OKUCITUTEIIBHON aKTUBHOCTHIO, TIO3TOMY
BHEHIHSS 9acTh INIAMEHHU HA3bIBA€TCS OKUCIUTCIHLHOM. I/ICHOHLSYSI nmoaayB BO3yXa, MOXHO YBCIUYNUTDH
TEMIIEpaTypy IJIaMEHHU.

IIpakTHyeckas 4yacTh: I_ICJ'IB OIIbITA: U3YYUTHh CTPOCHUC IIJIIAMCHH, OIIPCACIINTE TEMIICPATYPY B PA3HBIX €I'0
30HaxX MpH UCIIOJB30BAHUHN PA3JIMYHBIX UCTOYHHUKOB TCILJIA .

Ilepeuenvy oamuuxos yughposoii 1abopamopuu: NaTIUK TEMIIEPaTyphbl
TepMONIapHbIN. /Jonornumenvrhoe 060pyodosanue: ITATUB C 3aKUMOM; JAepKaTelb I IPOOUPOK;
CHUPTOBKA . Mamepuansl u peakmugsl: CIUPT ITUIIOBBIN; CyX0€e Toprouee; cBeya.

Texnuka 6esonacnocmu:
1. . PaGora cBsi3aHa ¢ OTKPBITHIM INIAMEHEM — OEpETUTECh 0KOTa.

2. . Tepmonapa mociie U3BJICYCHHS U3 TUIAMEHH OCTHIBAeT He cpa3y — Oeperutech oxora. 3.B
CHUPTOBKE COJIEPIKUTCS TOPIOYAst KUAKOCTD.

HHCWZpyKZ/;M}Z K 8blNOJIHEHUIO.

1.IToaxntounTe BEICOKOTEMIIEPATYPHBIM JaTUUK (TEPMOIIApy) K pErucTpaTopy JaHHBIX (KOMIIBIOTEPY).
3aKkpenuTe AaTYMK B IITATUBE TAK, YTOOBI €r0 KOHYUK Kacaycsi PUTUIIS CIIUPTOBKH .

2 . Baxrute cnupToBKy. Koraa nokasanus cTaOMInM3upyOTCs, 3alUIINTE 3HaU€HUE TeMIIepaTypbl Ha
cxeme iaMmenu (puc. 1). 3.Ilepementaiite qaTunk TeMIepaTrypsl B CJIEAYIOIIYIO TOUKY IJIAMEHU B
COOTBETCTBHHM cO cxeMoil. st aToro ocnabmusiite MmydTy n nepemeniaiire e€ (BMecte ¢ Jankou u
JaTYNKOM) B Hy’kHOe MecTo. Korjia mokasaHusi CTaOMIM3UPYIOTCs, CHOBA 3aHOCUTE 3HAYEHUE
TEMIIEPATypPbl B COOTBETCTBYIOLICH TOYKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEpaTypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopute
JEUCTBUS CO CBEYOU U CYXUM I'OPIOYUM.

6.06parute BHUManue! [1pu n3yyeHnn cTpoeHus MIaMeHH CyXOoro roproyero ucnoib3yercs 1/4 gactep
TabneTku. Kycodek roprodero noMemaroT Ha KepaMUYEeCKYIO IUINTKY.

Puc. 1. Touku u3mepenus TeMneparypsl miaameHu 7 . BHecute B miamsi CHUPTOBKY HA TOJIMUHYTHI
npoOupky. M3Biekute npoOUpPKy U3 IJIaAMEHU U PACCMOTPUTE €€ MOBEPXHOCTD.

8 . [ToBTopuTe OMBIT cO cBevoit. Kakoro niBera oopazoBaiics Hanét? YUto 370 3a BemecTBo? Pe3ynbrarh
HU3MepeHuil/HabI0IeHH I

Hctounnk Temneparypa | Temmeparypa | Temmneparypa | Uto oOpa3zoBanoch Ha
TEIUIOTHI OKOJIO B CpelHEN B BEpXHENU MIOBEPXHOCTHU
Ne buTtnis 4acTH YacTH POOUPKHU
(kycouka IJIaMEHU IUIaMEHH
rOpIOYero)

1 | CouproBka

2 Caeua

3 | Cyxoe
roprouee




Buwisoowi:

B BbIBOZIdX YKa34Thb, KaKOM UCTOYHUK TEIUIOTHI OpCaAIOUTUTCIIBHO UCITIOJIE30BATh B XUMHUYECKOU
J1a00paTOPHUH U TTOUYEMY .

Koumponvnvie onpocwi:
1 . Kakoit uctounuk miamenu Obul ucnoiab3oBan? 2 . Kakas yacte riaamMeHu camas ropsiyas?

3 . Jlo xakoi MakcUMaJIbHOM TeMIIepaTyphl yaércs nmporpetb Tepmomnapy? 4 . Uto ropsuee — LEHTP
IJIAMEHU UJIM Kpasi?

1. . Ilouemy criupTOBKa rOpUT NOYTH OECLBETHBIM IIIAMEHEM, a CBEYa — CBETSIINUM? MOXKHO 111
UCIOJIb30BATh CBEUYH B JJAOOPATOPHH BMECTO CIIUPTOBOK?

2. . Kakue mpoayKThl TOPEHUS OJJUHAKOBBI y CIIUPTOBKY U cBeuu? 7 . 3agaHue i MOATOTOBKH K
I'A, BIIP

[Ipu HarpeBaHuu TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th IPOOUPKY B pYKU U HArpeBaTh Ty
YacTh, I7I€ JIGKHUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE M HATPEBATh Ty YaCTh, I/I€ JICKHUT
BEILIECTBO;

<t B

3.B3Tb IPOOUPKY B PYKH, IPOrPETh BCIO IPOOUPKY, @ 3aTE€M TY YaCTb, I 1€ JIC)KUT
BEIIECTBO; 4.3aKpenuUTh IPOOUPKY B LITATUBE, IPOIPETh BCIO IPOOUPKY, a 3aTEM TY YaCTh, I/I€ JIEKHUT
BeuiecTBo . (IIpaBunbHbIi OTBET: 4 .)

8.3amanue nis pa3BUTHS GYHKIIMOHATBHON TPaMOTHOCTH

B xuure Maiikiia ®apanes «Mctopust cBeun» aBTOpP ONMUCHIBAET OIBIT, KOTOPBIM OH JIEMOHCTPUPOBAI Ha
CBOUX JIEKIUAX. B muraMsi cBeur OH momenial H30THYTYIO CTEKISTHHYIO TpYOKy. OIuH KOHEIl TpYOKH
OITyCKaJCsl HeJAIeKo OT (PUTHIISL, BTOPOI BHIBOJIUJICS HA HECKOJIBKO CAHTUMETPOB OT TIaMeHu. Yepes
HEKOTOPOE BpeMs K KOHITYy TPYOKHU TTOJTHOCHIIN TOPSIIYI0 JTyduny. [1osIBIsIIOCH M1aMsi, KOTOpoe
CYIIECTBOBAJIO OTAETHHO OT IJIaMeHH cBeur. Kak MOKHO OOBSICHUTH 3TO sIBICHUE?

Otgert: B 370l yacTu ruiameHu npoucxoauT ucnapenue napaduna. [lapsr napaduna Ha Bo3ayxe, npu
MOJIKUTAaHNUH, 3aTOPAIOTCSl.

Puc. 2. OOeIT ¢ m1aMeHeM CBEYH

TOUKA \' POCTA .
\ JleMoHCTpPAaIIMOHHBII JKcniepuMeHT Ne 1.«Bovloenenue u noznowienue menia —

RPpU3HAK Xumuueckoil peakuuu)

Teoperuueckas yacte. Pabota mpoBoauTCs pu U3ydeHUH TeMbl «II[pU3HAKU XUMUYECKUX PEAKIUii.
Brinenenne n

MOrJIOIICHUE TCIIJIOThI, ©BAMCHCHUEC OKPACKHU PAaCTBOPOB WJIM BEUICCTB, BBIICIICHUC ra3a ABJIAIOTCA
OCHOBHBIMH MPU3HAKAMH XUMHUECKUX peakiuii. Takke uMeeT CMBICT OBTOPUTH paboTy IPpH BBEICHUU
MOHSATHUS «TETUIOBOM A((DEKT peaKkium .

IIpakTHyeckas 4acThb. ]_ICJ'IL pa6OTLII MPpOACMOHCTPHUPOBATH BBIJACJICHUC U TTOTJIOMCHUE TCIIJIA ITPU
XUMHNYCCKUX PCAKIHAX. CBs3aTh NMOKa3aHMs AaTYruKa TEMIICPATypPhI C OCA3aTCIIbHBIMU OINYIICHHUAMMU.




Ilepeuensy oamuuxos yughposoil rabopamopuu.; NATIUK TEMIIEPATYPHI TUIATUHOBBIH.

JlonoanumenvHoe 06opyoosanue: TBa XUMHYECKUX cTakana (50 MiT), MpOMBIBaTIKa C TUCTUILTMPOBAHHOMN
BOJIOM, CTaKaH JiIsl CIMBa OTpabOTaHHBIX PACTBOPOB.

Mamepuanvl u peakmugsl: aTFOMUHNAEBAS ITPOBOJIOKA WU rpanyibl, 20%-Hbll pacTBOP TUAPOKCUAA
natpust NaOH, 10%-nb1ii pactBop ykcycHoi kuciaorsl CH3COOH, ruapokap6onar Hatpust NaHCO3 .

Texnuka b6eszonacnocmu: 1 .Pabotats B oukax. 2. Tpebyercs cobmoaeHue Mep 0€30IMacHOCTH IIPH paboTe
C TUJPOKCUJIOM HATPHSI U HArPEBATEILHBIMH MPUOOPAMH.

Uncempykyus k vinonnenuro: 1.B xumudeckuil ctakad HajenTe pactsop menoun NaOH. U3mepete ero
temneparypy. [lomectuTe rpaHysbl HIU POBOJIOKY TFOMHHHUS TaK, YTOOBI HaJl HUMU OCTaBaJICS CIION
xuakoctu. Korjga Haunércs peakuus, oOpaTute BHUMaHUE IIKOJIbHUKOB Ha BbIIEJICHHE ra3a u
yBelIM4YeHue TeMnepaTypsl. JKenarenbHo (eciiu peakuus UAET He CIIMIIKOM OypHO) MPOWTH MO KiIaccy U
JaTh IIKOJIbHUKAM IOTPOraTh CTaKaH, 4YTOObI YOeIUThCS, UTO €r0 COACPKUMOE pa3orpenock. OTMeThTe
MaKCHUMAaJIbHYIO TeMIIepaTypy pactBopa. [lonydeHHbIi pe3yabTaT 3aHeCHTe B TAOJIHUILY .

2.1IpomoiiTe 1aT4uK TeMIepaTypsl BOJ0OM. B cTrakaH HanelTe yKCyCHYIO KMCIOTY Ha 1/3 o BhICOTE.
N3meppTe €€ Temnieparypy.

HeGonpmmMu nopuusiMy HachIbTe THAPOKAPOOHAT HATPUS, IIOMEIIUBAs TaTYUKOM TEMIIEPATyPHI.
OOparuTe BHUMaHUE LIKOJbHUKOB Ha BBIACICHHE T'a3a - IPU3HAK XUMHUYeCKoi peakiuu. [locmorpure,
Kak u3MeHseTcs remreparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATYPY PacTBOPA.

ITonmy4yeHHbIH pe3ynbTaT YYeHUKH 3aHOCAT B Ta0nuiy. Pe3ynbTaTel n3MepeHuii /Ha0mroieHui

Pearupyromue BemiecTBa HauanpHas MaxkcumanbHas/MuHu | Beinenenue win
TeMIeparypa MaJibHas TEMIIEpATypa | MOIJIOIIEHHE
pacTBopa pacTBopa TEIUIOTHI

PacTtBop mienouu u
AITFOMUHUN

PacTBOp yKCYCHOMN KHUCIOTBI
U cozia

Bv1600b1: YKa3aTh NpU3HAKU XMMHUECKUX PEAKIINM.
Konmponvnvie gonpochwi:
1. .IlpuBeaute npumepsl peakluii, MPOTEKAIOIINX C BbIIEIEHUEM TEIUIOTHI.

2. Jlng momydeHus HerameéHo! U3BECTH Mell IPOKAJIMBAIOT MPH BBICOKOM TemnepaType. K kakomy
TUITY MO’KHO OTHECTH 3Ty peakuuio? 3.3aganue i noarotosku k ' MA, BIIP: Tonbko
XUMHUYECKHE SIBJICHUS TIEPEUHUCIICHBI B TPYIIIIE:

1.'openue cBeun, BhITIaJIeHNE JOXKIEBBIX Kalleb, KUuMeHne Bojibl 2.CKrucanue ss0J109HOTO COKa, CKUCAHHE
MOJIOKa, pacTBOpeHHE Mena B yKkcyce 3. TasiHue cHera, IulaBjeHHe CBUHIIA, IPOTyXaHHe KypUHOTO siIa
4.00pa3oBaHue TyMaHa, TOpeHHE OEHTaIbCKOM CBEUH, FOpEHNE MPUPOTHOTO ra3a

TOUKA \'pocm .
\ JleMOHCTpalMOHHBII 3KciepuMeHT Ne 2.« Pa3znoscenue 600bl 21eKmMpudecKum mo

Kom))

TeopeTryeckas 4acThb. HCpCI{ Ha4dyaJIOM pa6OTBI cJIeayer OGC}’[{I/ITB CO IIKOJIbHUKAaMH BOIIPOC: MPOCTHIM
WM CJI0KHBIM BE€IICCTBOM SBJIACTCA BOJA. ITocae BBIJIBVDKCHUSA YHAIIUMUCA Pa3JINYHBIX THIIOTE3 YUUTCIIb
MMPOCUT MPECIJIONKUTH BAPUAHTHI UX BKCHCpHMCHTaHBHOﬁ IIPpOBEPKHU.

OOBIYHO JAHHBIN OMBIT PEKOMEHIYIOT MPOBOJIUTE B pubope ["'opmaHa, ycTpoilcTBO KOTOPOTO SIBJIIETCS
JOCTaTOYHO CJIOKHBIM U1 BOCBMUKIIACCHUKOB. Y J00HEE €ro MpoBOAUTH B IPHOOPE JIJIs OIBITOB C
AIIEKTPHYECKUM TOKOM, HCIIOJIB3Ysl B KauecTBe AekTpointa 10%-Hblii pacTBOp THAPOKCHIA HATPHS U
CTaJIbHbIE (JTydllle HUKEJIEBbIE) NIeKTpobl. Bo n3bexkaHne BCIEeHUBAaHUS pacTBOPA MPU AEMOHCTPALIUU K



AJIEKTPOJIUTY CleAyeT 100aBUTh STHIIOBBIN criupT (Ha 4 06bEMa pacTBopa 3nekTposuta 1 006EM 95%-
HOTO pacTBOpa CIIUPTA) .

[IpakTudeckas yacTh. Llens paboThl: copMUpPOBATH MPEACTABICHUS Y YUaIIUXCs 00 aHaIN3€ CI0KHBIX
BEILIECTB U U3MEHEHUHU MOJIEKYJI CIIOKHBIX BEIIECTB B X0OJI€ XMMHUYECKUX PEaAKIIUH.

Hononrnumenvrnoe 060pyoosanue: IpUOOP JUIS OMBITOB C AINEKTPUIECKUM TOKOM; HCTOYHUK TTOCTOSIHHOTO
TOKA: MPOOHPKH - 2 MIT., IPOHYMEPOBAHHBIE; JTYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanvt u peakmugol: cnupT 3TUNOBBIN, 10%-HBII pacTBOP LIEIOYH.

Texnuxa 6esonacnocmu: Paborats B oukax. TpeOyroTcs cniennaabHble MEpbl 6€30MacHOCTH MPH padboTe ¢
TUAPOKCHUIOM HATPHS .

Huempyxyus k vinoanenuio: 1.3am10HUTE 3JEKTPOIUTHUECKYIO BAaHHY U JEMOHCTPAaLMOHHbIE IPOOUPKU
pPacTBOpPOM 3JIEKTpONIUTA 3apaHee, 10 ypoka. 2.IIpogemoncTpupyiite mpubop yyammmcs, 0ObSICHUTE €To
YCTPOMCTBO U BKIIFOUUTE NOCTOSIHHBIN 3JIEKTPUUECKUN TOK.

1. HaOmromaercs BblAEIEHHE Ta30B HA AIEKTpoJax npudopa. OOpatuTe BHUMaHKUE ydalluxcs Ha To,
YTO OJIMH U3 I'a30B BBIJEISAETCS MHTEHCUBHEN U 3aHMMAaeET B /iBa pa3a 00sbIINi 00BEM 110
CPaBHEHMIO CO BTOPBIM I'a30M.

2. OO6cynure HabIIOa€Mble TPU3HAKY XUMUYECKOU PEaKIny, clIelaiTe MPenoloKeHUs O TOM, B
KaKuX MPOOUpPKaX HAXOATCS KUCIOPO U BOAOPO. DIIEKTPOIIN3 MIPEKPATHTE, KOTJa B IPOOUPKAX
HabepéTcst 0KoJI0 6 MJI BOJAOPOJIa U 3 MIT KMCJIOPOa .

3. OOpaTtuTe BHUMaHKE Ha Pa3InYHbIe 00BEMBI COOpaHHBIX T'a30B. [[poOUpPKH TIIOTHO 3aKpOiTE
npoOKaMH O] CJI0eM AIIEKTPOIHTA. TIIeroIeil Ty4nHON OnpeienuTe HaIn4ne KHCIopo/a B
poOUpKe, ropsIeH JTydHHOH MOA0KTUTE BOIOpoI. [IpenioxuTre yqanmmcst 3aHeCTH pe3yIbTaThl
HabmoieHui B Tabuiy. Pe3ynpraThl HabM0IeHUT

Howmep npobupku O06béMm raza Hassanwue raza

1

2

Bwvi6oowvi: OTpazuth, 4TO MPOUCXOTUT C MOJIEKYJIaMHU CJIIOKHBIX BEIIECTB B XOJI€ XMMHUYECKOW peaKIliu.

Konmponvnvie 6onpocwi: 1. M0oHO 1 10 BHEIIHEMY BUAY OTJIMYMUTH T'a3 BOJAOPOJ OT ra3a Kuciopoaa? 2
.Kaxue gacTuipl coxpaHstoTcsi B X0/1€ IPOTEKAHUS PEAKIIMH Pa3I0KEHUs BOJIbl, a KaKue pa3zpyuatorcs? 3
.Kax nokasars, 4TO B cocTaBe caxapa cofepaTcs aToMBbl yriaepoaa?

4 3ananue ans noarotoBku k I'MA, BIIP. Ilpu co6upanuu ra3oB UCHONb3YIOT MPUOOPEI,
MpeAcTaBiIeHHbIe HAa pUCyHKe. C TOMOIIBIO, KAKUX U3 YKa3aHHBIX MPUOOPOB MOKHO COOMPATh BOJIOPOA?
OO6ocHyiiTe CBO OTBET, UCXOJS U3 CBOICTB JAHHOTO rasa.

Puc. 7. Tlpubops! a1t coOupanus ra3oB

(A) (B)

c— |

TOUKA \! POCTA

JleMOHCTpanMOHHBIN SKcIIepuMeHT Ne 3. «3aKOH COXpaHEHHs MacChl BEIIECTBY
Teopernueckas yacTb. [Ipu n3yueHnn JaHHOM TeMBI 11e1€CO00PAa3HO CO3AaTh MPOOIEMHYIO CUTYAIIUIO,
IUIA pa3peleHus




KOTOPOH ydalrecs: BBIABUTAIOT TUIIOTE3bI, TPEOYIOIIHNE SKCIIEpUMEHTAIbHOM npoBepku. [Ipu
00CYXIEeHUH NPEJI0KEHHBIX BAPUAHTOB MPOBEPKH BBIABUHYTHIX TMIIOTE3 BOCBMHUKJIACCHUKH
MpeUIaraioT pa3InvyHble BAPUAHThl KOHCTPYKLUHU IPHOOPOB, T.€. MPOSBIIAIOT TBOPUYECKYIO aKTUBHOCTD, B
X07Ie KOTOPOM MPOUCXOAUT IEPEOCMBICIEHUE TPUOOPETAEMbIX 3HAHUM.

Ha ypoxke ygammecs y3Hatot o padotax M. B. JlomoHocoBa u A. JlaBya3be, HOCBAIIEHHBIX OTKPBITHIO
3aKOHA COXPAHEHHSI MACChI BEIIECTB, POPMYITUPYIOT 3aKOH, TIPUXOJIAT K BBIBOTY, YTO Macca BEIIECTB B
XO0/JIe peakluy JOJHKHA OCTaBaAThCA MOCTOSSHHOM. JIOOMBIIMCH TOHUMAHUSI JAHHOTO TE3HCa, YUUTEINb
JEMOHCTPUPYET SIKCIEPUMEHT .

IIpakTHyeckas yacThb. ]_IeJ'IB pa6OTI>IZ SKCICPUMCHTAJIBPHO JOKa3aTh 3aKOH COXPaHCHUS MAaCChl BEIICCTB .

Jlononnumenvroe 060pyoosanue: BECbl TEXHOXUMHUYECKUE HITH 3JICKTPOHHBIC; CBeUa; KOJi0a
mIockogoHHas 250 MJI; JIOKKa JJ1 CoKUTaHHS BEIIECTB.

Mamepuanvt u peakmugol: cBeya.
Texuuxa 6ezonacnocmu: BBIIOIHATH TPEOOBaHUS IPU PabOTE C OTKPHITHIM IIAMEHEM.

Hncmpykyus k evinonnenuro. Ha pelYayKHBIX MIIM 2JIEKTPOHHBIX BECAaX YPABHOBELIMBACTCS CBEYA, a 3aTEM
yuuTeIb 30KUraeT e€. Yuamuecs HaOII0Aal0T, YTO B TeUeHHE ~] MUH paBHOBECHE BECOB HapyIlaeTcs,
Jarka ¢ TOpsIell CBeYOr MOTHUMACTCS BBEPX. Y UaIllMMCS 3a/1al0TCsT BOPOCHL: «Kak MOXHO OOBSICHUTh
Habmonaemslii pakt? Kak 3TOT ¢akT coriacyercs ¢ 3aKOHOM COXpaHEHHUSI MacChl BEIIEeCTB?»
OOcyx1eHre JaHHBIX BOIIPOCOB MPUBOINT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEIEH
HEKOPPEKTHO, CIEAYEeT U3MEHUTh KOHCTPYKIIUIO IPUOOpa.

VY4uTenp 3apaHee 10JKEH HOArOTOBUTH KOJIOY JOCTAaTOUYHO 0OJIBIIOro 00bEMa ¢ XOPOIIO MOJOTHAHHOM
IpoOKOii, B KOTOPYIO BCTAaBJICHA JIOKEUKA.

B noxxeuke 3akpersiercs cBeua. Bech mpubop B cOope 3apanee
ypaBHOBeIIMBaeTcs Ha Becax (puc. 8) . Korga ydaiuecs mpuxoasiT K BEIBOY, YTO OIBIT CIEAYET
MIPOBOJIMTH B 3aKPBITOM MTPHOOPE, YUUTEIb JOCTAET BECHI C KOJIOOM, 3a)KHUTaeT CBeUY, 3aKPEIUIEHHYIO B
JI0’KEYKe, BHOCUT B KOJIOY M TUIOTHO 3aKpbIBaeT. Yyaluecs BUJAT, UTO PAaBHOBECHE BECOB HE
HApYIIAeTCs B XO/I€ BCETO SKCIIEPUMEHTA .

Puc. 8. HpI/I60p I ACMOHCTpAalluU 3aKOHA COXPAaHCHU MACChI BCIICCTB

BriBoabI:
B BBIBOIaxX HEOOXOAMMO OTPa3UTh TE3UC, YTO MAcCCa BEIIECTB MPU MPOTEKAHUH XUMHUECKON peakiuu
COXpAaHSIETCA .

Konmponvnvie éonpocwi:
3aganus Ui pa3BUTUS QYHKIMOHAIBHON IPaMOTHOCTH

1. Tlpwm ropenuu npoB octaéres 301a. Macca 301161 MEHBIIIE MacChl B3SITBIX JUIsl CKUTaHUs ApoB. Kak
MO>KHO OOBSICHUTB 3TOT (haKT?

2. Jlns mpuroToBIEHUS MACHOTO OyIbOHA MOBap B35 KycOK Msica maccoi 1 kr . [Tocie Bapku Kycok
msica cran BecuTh 800 T . [Touemy mMacca n3meHumIach?



TOUKA \\' POCTA

JlemoHcTpannoHHbIl sKcniepuMeHT Ne 4. «Onpenenenue cocraBa BO3yxa»

Teopernyeckas gacte. [lepen mpoBeneHNEM SKCIEPUMEHTA YIAIUMCS HEOOXO0IMMO OOBSICHUTD
YCTPOHCTBO pUOOpPa, 4TO 03HAYAIOT JAeeHus. Takke He0OX0MMO YOeTUThCS, UTO MpoOKa nmprubdopa
repMeTHYHO 3aKpbIiBaeT cocy. [Ipaktuueckas yacts. L{enb paboThl: SKCIIEPUMEHTANBHO ONPEACTUTh
00BEMHYIO JIOJIO KHCIOPOJia B BO3AYXE .

Hononnumenvnoe 06opyoosanue: IpudOp A ONpEAeTICHUS COCTaBa BO3/lyXa, IITaTUB, CIIUPTOBKA,
CTEKJISIHHASI 11aJI0YKa, JIy4lHa, CTaKaH ¢ BOAOH.

Mamepuanvi u peaxmuswi: KpacHbiii pocdop.
Texnuka 6eszonacnocmu: C 0CTOPOKHOCTBHIO 00paIIaThCs ¢ TOpAIIIM (Hochopom.
Hnempykyus K 8bIN0IHEHUIO:

1. Kpucramum3zaTop HaroJoBUHY 3aroyiHuTe BoAoil. Ha moBepxHOCTH BOBI MoMecTHTE hapPOpoBYIO
gamky ¢ 1—1,5 r cyxoro kpacHoro ¢ochopa. 2.00parute BHUMaHUE HA HEOOXOIMMOE YCIIOBHE
HKCIIEPUMEHTA — BIAXKHBIN Gocdop ucronb30Bath Henb3s! Pochopa JOMKHO OBITH B3STO OOJIBIIE, YeM
TpeOyeTcs Ui CBSI3bIBAHUSI BCETO KUCIIOPOA, HAXOASAIIETOCs B COCY/IE.

1. Ortkpoiite npoOKy mpudopa 1 MOMECTUTE KOJIOKOJI B KpUCTAILTU3aTOp ¢ Boaoil. [lorpysure
KOJIOKOJI B BOJ1y HACTOJIbKO, YTOOBI YPOBEHB BOJBI COBIAJAN C HIXKHUM JIeJIeHuEeM Kojokoua. [1pu
ATOM HUXHHH Kpall KOJIOKOJIA He JOJKEH JOXOIUTH JI0 IHA KpucTayuu3aTopa . s aToro
KOJIOKOJI 3aKpENUTE B IITATUBE WM IIOMECTUTE HA JTHO KPUCTAIIIU3ATOPA JIBE CTCKIISTHHBIC
MATO0YKH .

2. CuibHO pa3orpeB KOHEIl CTEKIISTHHOM MaJ0uKH, OIYCTUTE e€ B KOJIOKOJI M To0XkKruTe (ocdop.
Kak Tonmpko docdop 3aroperncs, ObICTPO U3BICKHUTE MATOUYKY U 3aKPOHTE KOJIOKOJ IMPOOKOIA.
Kos10K071 3aN0JIHSIeTCSI TYCTBHIM O€JBIM IBIMOM, COCTOSILIIMM U3 YacTHueK HochOpHOro aHTUaApUIa.

3. Tlpu ropennn ochopa 00bEM BO3IyXa BHYTPH KOJIOKOJIA BHAYAJIe OT HAarPEBaHUS HEMHOTO
YBEJIMYUBACTCS, 2 YPOBEHB BOJIBI B KOJIOKOJIE TTOHMkaeTcs . [1o Mepe pacxogoBaHus KHCIOpOaa
IaMst IIOCTETICHHO TacHeT. benbrit pochopubrit anruapun pactopsiercs B Boje . Cocyn
OXJIKJAETCs, Ta3 B KOJIOKOJIE TOCTEIIEHHO YMEHbBIIAETCsl B 00bEME . YPOBEHb BOJIBI B KOJIOKOJIE
noBbINIaeTcs . B kpuctammmsaTop A0JaeiTe BOABI B TAKOM 00beMe, YTOOBI BHYTPU U CHAPYKU
KOJIOKOJIa YPOBHU OBUTH OJIMHAKOBBI U COBIAJAINA CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpruOOp U MPHU MOMOIIY TOPSIIEH TYYHHBI YOSAUTECh B TOM, YTO OCTABIIUIICS B KOJOKOJE
ra3 He MO/JIepKUBAET TopeHus. Pe3ynpTaTel HAOIIOIEHUM

Yucno nenenuit B npudope, Yucno nenenuit B npudope,
3ar0JIHEHHBIX BO3IYXOM (10 3aI0JHEHHBIX ra3aMHu .
Kakotli ra3 npopearuposan?
IPOBE/ICHUS PEaKIiH) (mocne npoBeaeHUS
peaxiun)
BeiBOBI:

B BrIBOZIaX yka3arh cojeprkaHue KUCIOpoa B Bo3ayxe (B %).

KonTponbusie Bonpocs!: 1.Kakoii ra3z pacxonyercs npu cxuranuu ¢pocgopa B Bozayxe? 2.Kakoit 00bEM
Kucaopoaa B Bo3ayxe? CKoJbKO 3To cocTaBisieT B npouenTax? 3.Ilouemy juist mpoBeaeHus
JKcIiepuMenTa 0epyT u30bIToK Gochopa?

4.Kakoii ra3 ocraics B KoJIoKoJe rmocie cropanus ¢ochopa? 5.3aganus ans noarorosku k A, BITP
VYKaxkure, B KaKylo I'pYIITY BXOJIAT BEIIECTBA, 3arPA3HAIOIINAE BO3AYX:

1. BOASIHOIM Map, YIIIEKUCIBINA ra3; 2.CEPHUCTBINA ra3, OKCUBI a30Ta; 3.KUCIOPO/I, a30T; 4.TeIHi,
KHCIIOPOJL

TOUKA !' POCTA



9 knacc
JdemoHcTpanuoHHbIH 3KkcniepuMenT Ne 1. «TeruoBoii 3¢ dexkTpacTBOpeHusl BelIeCTB B BOIe»

Teopernueckas yactb. PacTBopeHune BenecTs mpeacTaBisieT coO00# CI0XKHOE (PU3HKO-XUMHIECKOE
SBJICHUE, 3aBUCALLEE OT IIPUPOJBI PACTBOPEHHOTO BELIECTBA U PACTBOPUTEIIS, OT TEMIIEPATYPhI U
KOHIIEHTpalUu 00pa3yoIerocs pacTBopa.

[Ipu pacTBOpeHHUH KPUCTAITUTMUYECKUX BEIIECTB B BOJE MPOUCXOIAT TPU OCHOBHBIX IpOIlEcca.
1.Pa3py1ienre KpucTauInueckoi pemeéTKy pacTBOPSIEMOT0 BEIIeCTBa — YHAOTEPMHUUECKUN TTPOIIECC.

1. Tuapatauus, T.e. B3aUMOJCHCTBUE YACTHI] (MOHOB MJIM MOJIEKYJI) PACTBOPSIEMOT0 BEILIECTBA C
MOJIEKYJIaMH BOJIbI — 3K30TepMHUUecKuil pouecc . 3.IlepeHoc ruapaTupoBaHHbBIX YaCTHIL OT
IPaHUIbl KPUCTAILI-PACTBOP B 001N 00bEM pacTBOpa, ITOT MPOLIECC HE COMPOBOKIACTCS HU
BbIJIEJICHUEM, HU NIOTJIOLIEHUEM TEIUIOTHI.

B 3aBucumocTH 0T TOTO, TEMI0BOM 3(h(heKT KaKoro U3 AByX MPOLECCOB (pa3pyIIeHHe KPUCTAILIA HITH
THJIpaTalysl YacTuI) peodaanaet, o0mui TermaoBoi 3¢ (HeKT pacTBOPEHHUSI MOKET OBITh BETMYMHOM
MOJIOKUTEITLHOM M OTPUIATEIILHOM.

[IpakTuueckas yacTh. [env pabomul: ONIPEAECTUTH TEIIOBON 3PHEKT paCTBOPEHUS CEPHON KUCIOTHI,
TUAPOKCH]IA HATPHUS U HUTPATa aMMOHUS .

Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATyPhl ITATUHOBBIH .

Honoanumenvrnoe obopyoosanue: crakad Ha 150 M1 — 3 WIT.; CTEKISIHHAS NaJI0YKa; TPOMBIBAJIKA; MEpHasI
npoOupKa; mmnarenab — 2 T .

Mamepuansi u peaxmugsl: cepHasi KUCIOTA (KOHII .); THAPOKCU HATPHS KPUCTAIUTNYECKUI; HUTPAT
aMMOHHUS .

Texnuxa 6esonacnocmu: 1.CepHasi KUCIOTA ¥ THIPOKCH]] HATPUS SABIISIFOTCS] arPECCUBHBIMY BEIECTBAMH.
Heobxoaumo octeperaTbes X MOMagaHus Ha KOXKY U ofexay. 2.bepeus rnasza!l 3.Heo0xoanmMo NOMHHUTH
MPaBUJIO pa3BelieHust KUCIOT. 4.Ha pabouem MecTe JOKHBI OBITh HEHTpaIHU3yIomue cpeacTBa: 2%-Hble

pacTBOPHI THIPOKapOOHaTa HATPUS M YKCYCHOW KUCIIOTHI.

Huempyxkyus K 6bIn0IHEHUIO:.
1.B nepBsiii crakan Haneite 50 Mt Bozpl. 2.C MOMOLIBIO AATUMKA ONPEACINUTE €€ TEMIIEPATYPY.

1. Ormepsnte 10 M1 KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEJUIEHHO, IIPU MepeMelIMBaHUN
pacTBopa CTEKJIIHHOM MaJlOuKON BIMBATE cepHYI0 KUcioTy. OOpaThTe BHUMaHNE Ha MOPSI0K
CMEIINBAHUA BOABI U CEpHOU KUCIOTHI! ClieuTe 32 U3MEHEHUEM TEMIIEPATYPHI IPU PACTBOPEHUHN
kucnoTel. Hanbosee BrICOKOE MOKa3aHHe TEMIIEPATYphl 3aHECUTE B TaOIuIy. JlaTuuK TIIATEIBHO
IIPOMOMTE BOJIOM.

2. Bo BTOpO#i CTakaH MOMECTUTE OKOJIO 8 T TBEPOTO MOPOIIIKA THAPOKCHIA HATPHSI U BiiekTe 50 M1
BoAbl. ONyCTUTE JaTYMK TEMIIEPATYpPhI U IepeMeIIainTe pacTBop. OTMETBTE CaMOE BBICOKOE
3Ha4YE€HHE TeMIepaTypsl. TIaTeabHO TPOMONTE AATUYHUK BOJOM.

3. B Tperuii crakan HachIbTe 15 T MEIKOKPUCTAIUIMIECKOTO HATPAaTa aMMOHHMSI 1 Tipriterite S0 Mt
BO/ibl. ONyCTHTE AaTYMK TeMIepaTypbl U OBICTPO MepeMelnaiite pactBop. Hanbomnee Huzkoe
3Ha4eHUE TEMIIEPaTypbl 3aHECUTE B TAOJIULLY.

Pe3ynbrarel n3mepeHuii/Ha0ro1eHui

Uccnenyemas cuctema | JuctimmpoBannas | o 72°°4 [ Boga + NaOH | PO * Vg3
BOZIA

Temmepatypa, °C

Buisoowi:

OTpa3uTh, Kakoi TEII0BOM AP PeKT npeodiagaeT Npu pacTBOPEHUH B BOJIE CEPHON KUCIIOTHI, HUTpaTa
aMMOHHUS, THJIPOKCH/Ia HATPUSL.



KOHmpOJZbele eonpocsl.

1.06I>SICHI/IT€, mo4yeMy IMpu paCTBOPCHHUU OAHHUX BCUICCTB B BOJC BBIACIIACTCA TCIUIOTA, APYTUX —
nornomtaercs. 2. I1peamnonoxure TermoBoi 3 ek mporecca pacTBOPEHUS B BOJIE THIPOKCHIA KaJTHSI.

TOUKA \\' POCTA

[IpakTuueckast pa6ota No 1. DIeKTPOTUTHI U HEITCKTPOIUTHI

Teopernueckas yacte. [Ipy pacTBOpeHNH B BOJI€ HOHHBIX COEIUHEHUM MOJIIPHBIE MOJIEKYJIbI BOJIbI
OKPYKalOT (COJIbBATUPYIOT) 3apsKEHHBIEC HOHBI, IEPEBO/IS UX B pacTBOP. MoOJIEKYISIpHbIE COSAMHEHUS
COJIbBAaTUPYIOTCS, HO HE paclaJatoTcsl Ha HOHBI . B mepBoM cityyae pacTBOp MPOBOJUT IEKTPUUECKUN
TOK, BO BTOPOM HET .

Onpenenuth MPUHAICKHOCTH BEIIECTBA HIIM PACTBOPA BEIIECTBA K AJIEKTPOJIUTAM MOXKHO IPHU MTOMOIIN
M3MEPEHUs IIEKTPOIPOBOAHOCTH. ECIH IeKTPOIIPOBOTHOCTE BEIIMKA, TO HCCIIEYyEeMbIA OOBEKT —
ANEeKTPOJIUT. Eciiu 3HaUeHHE AIIEKTPONPOBOIHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEINEKTPOJIHT .

IIpakTHueckas 4acThb.

Heﬂb pa6ombl: OIIPECACIIUTD IIPUHAATICKHOCTE BCIICCTB, cMecel BEIIEeCTB U PacTBOPOB BCIICCTB K
QJICKTPOJIMTAM U HEQJICKTPOJIUTAM .

Ilepeuens damuuxos yughposou 1abopamopuu: TaTIUK IEKTPOIIPOBOJAHOCTH . JlONOTHUTENBHOE
o0opynoBaHue: cTakaHbl Ha 50 MIT; ITATUB € 32KUMOM; TPOMBIBaNIKa . MaTepuasbl U peaKTHUBBbI:
TUCTHJUTHPOBaHHAS BoJa; 10 20 MJI THIIOBOTO CIIMPTa, OEH3WHA, KEPOCUHA; 5%-HOTO pacTBOpa
caxapo3bl, pactBopa ciupta (1:1), 5%-Horo pacTBopa xjnopuaa HaTpus; 5%-HOro pacTBopa
XJIOPOBOI0POJIa; 5%-HOTO pacTBOpa T'MIPOKCUIA HATPHs, IIOBAPEHHAs COoMb (TBEpasi), caxap (TBEPABIN) .

Texnuka b6ezonachocmu: Ilpu paboTe ¢ TOPIOYUMH KUJIKOCTIMH (CIUPT, OCH3WH, KEPOCHH) BOJIU3H HE
JIOJDKHO OBITH OTKPBITOTO OTHSI.

HHcmpyKuuﬂ K 8blNOJIHEHUIO.

1.B cTakan momecTuTe NOBAPEHHYIO COJIb U OIYCTUTE B CTaKaH JaTYMK 3JIEKTPONPOBOAHOCTH . [IpoBoaut
JIM COJIb JIEKTPUUECKUN TOK? 2. AHAJIOTUYHbIE AEHCTBUSI IPOBENUTE C caxapo3oil . 3 . B crakan HaseliTe
20 M1 uceaenyemMoro pacTsopa.

1. Omnyctute B HETo JaTYMK JIEKTPONPOBOAHOCTH, 3aKPETIEHHBIH B janke mratiuBa. Habmronaiite
3a NU3MEHEHHEM 3HAa4E€HMsI 2JIEKTPOIIpoBoAHOCTH. Koraa nokasanus jaTunka nepecTanyT
U3MEHSITHCS, 3alUIINTE €ro 3HaUYeHUE B TAOJIHILY .

2. Oo6parute BHUMaHue! J[aT4nK mociie KaK0ro OnbITa TIIATSIIHEHO IPOMBIBAETCS BOJIOH. 6.3aTeM
JaTYUK OMYCTUTE B CIEAYIOLIUI pacTBOp . AHATIOTUYHBIE ICUCTBUS MTPOJIEIalTEe CO BCEMU
pacTtBopamu. Pe3ynbraTel H3MEpEeHU I

Ne Hazpanue BemiectBa, | 3HaueHue DNEKTPOIUT UITN

OIIbITa | pacTBOpa NEKTPOIPOBOJIHOCTH, HEDJIEKTPOJIUT
MKCM/cMm

1

2

KOHmpOJZbele eonpocsl.

1.006pamatoT BHUMaHUE, YTO HU AUCTUJUIMPOBAHHAS BO/A, HU TBEPAs COJIb HE MMPOBOJIST
AIEKTPUIECKOTO TOKa. TemM He MeHee pacTBOP COJIM B BOJIE TIPOBOUT JIEKTPHUECKHUI TOK. ITO 3HAYHT,
YTO B PacTBOPE OTKY 1a-TO MOSBIISIFOTCS MOABUKHBIE 3apsiabl. [1o1 3To HabmoieHe BBOAST ONpeIeTICHHIE
AJIEKTPOJIUTA U MEXAaHU3M DJICKTPOJIUTUUYECKON JUCCOIHAITIH.

2 . Bcerna nu BogHBIE paCTBOPHI BEIECTB MPOBOMAT dJIeKTpuueckui Tok? He Bcerna, T.e. HEKOTOpbIE
BEILIECTBA HE JJAIOT HOHOB IIPHU PACTBOPEHUU . ITO — BEILIECTBA C MOJIEKYJISIPHON KPUCTAJUIMUECKOU
pemérkoit. 3.3aganus aisa noarorosku k [’ MA, BITP



A) K xopo11o pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCSATCS:

l.runpokeun 6apus; 2.¢ochat maraus; 3.cynbhua meau(ll); 4.xapbonat kaneius. b) Dnekrpuueckuit
TOK ITPOBOJIHT:

1.pacTBOp 3TUIIOBOTO CUPTA; 2.pacTBOP MIMIIEPUHA; 3.pacTBOP TIIIOKO3bI; 4.pacTBOP THIPOKCUIA
KaJIbIIHS.

JIaGopartopubiii onbIT Ne 1. «BiausiHue pacTBOpUTEINS Ha AUCCOLUAIIIIO
TOUKA V' pPocTA
3 Teopernyeckas yacTb. Bo MHOTHX XJI0pHIaX MEPEXOAHBIX METAJIOB CBSI3U UMEIOT B
3HAUYUTENILHON Mepe KOBAJICHTHBIN XxapakTep . ManonossipHble paCTBOPUTENN (CIIUPT HIIA alIETOH )
COJIbBATUPYIOT MOJIEKYIIBI lenuKkoM. [Ipu qo6aBneHnn Boibl OHA COJLBATUPYET UOHBI, BBI3bIBAs

SJICKTPOJIUTUYCCKYIO AUCCOMNAIHIO . HBCT pacTBOpa NprU 3TOM U3MCHACTCA, a SJICKTPOIIPOBOAHOCTDH
PE3KO BO3paCTacT .

IIpakTuyeckas yacTh. Llens paboThl: copMUpoBaTH NPEACTABICHUE O POJIM PACTBOPUTEIS B
ANEKTPOJINTUYECKON JUCCOLUALINH.

Ilepeuens oamuuxos yughposou 1abopamopuu: NaTINK HIEKTPOITPOBOTHOCTH .
Jlononnumenvroe 060pydosanue: 1Ba BRICOKUX XUMHUYECKUX cTakaHa (50 MiT); CTeKJISTHHAS TalovKa.

Mamepuanvt u peaxmuswr: CuCl2 6e3BoHbBIN (MMeeT KopruuHEeBbIH nBeT . [lomyyator, HarpeBas
KPUCTAJUIOTUIPAT B YAIIKE JIUIsl BRITAPUBAHMS . XPAHST B IUIOTHO 3aKPBITOM COCY/IC); AlleTOH WIJIH CITHPT .

Texnuka 6ezonacnocmu: 1 . COUPT U alleTOH — roprovKe BemiecTBa. He 1cnosib30BaTh OTKPHITOE MIaMs.
CriennanbHble Mepbl 0€301aCHOCTH IpU paboTe ¢ TOPIOYUMHU KUAKOCTAMU. 36eraTe nomnaganus cosiei
ME/IM Ha KOXY M O/IeXK/y, TaK KaK OHU SJI0BUTHI.

2 . [Ipu nonasaHuu CMBITh XOJIOJHOW BOAON O€3 MbLia.
Hncmpyrkyus k 6inoHenuio:

1. B xumunyeckuii crakad HachinbTe ~0,5 1 6e3BoHOr0 Xyopuaa meau (I1) CuCl2 u naneiite ~25 M
CIUpTa WIX alleTOHA .

2. PacTtBOpHTE BelIecTBO, IepeMENINBas COACPKUMOE CTaKaHa CTEKIITHHOW nanoukoil. Ecimu
PacTBOPUTH COJIb MIOJTHOCTBIO HE YAAETCS, aKKYpaTHO CJIEWTE NOJyYEHHBIH PACTBOP B IpYron
CTaKaH.

3. HOpr3I/ITC B paCTBOp IIYII AATYHUKA 3JICKTPOIIPOBOAHOCTU U UBMCPLTEC SJICKTPOIIPOBOJHOCTD .

4. OOpartuTe BHUMaHME Ha LBET pacTBopa. [Ipunelite k pactBopy 25 mi Boabl. [lepemeraiite,
oOpaTuTe BHUMaHuE Ha U3MEHEHHE OKpAcKH. 5.VI3MepbTe 2JIeKTpONpOBOIHOCTD MTOJYY€HHOTO
pacTtBopa .

Pesynbrarel namMepenuii/Ha0mo1eHui

BemectBo | DneKTpONpOBOAHOCT | DJIEKTPOIPOBOJIHOCTD TTOCIIE TOOABICHUS
B criupTe (ameToHe) BOJIbI

Xnopua meau (II)

Bv1600b1: OTpa3uTh BIMSHUE PACTBOPUTEINS HA AIEKTPONPOBOIHOCTH COJIH.

Konmponvnvie sonpocwi: 1.0 4éM CBUIETETHCTBYET POCT AJIEKTPOIPOBOTHOCTH COJIU NP J00ABICHUN
Boabl? 2 . Ilouemy n3meHnsercs uset pactsopa? 3 . Kak Biuser npupoia pacTBOPUTENS HA
ANEKTPOJIIUTUYECKYIO TUCCOLHALNI0?

Jlabopartopusbiit onbIT Ne 2. «CHITbHBIE U CTa0bI€ AIEKTPOIUTHI
Teoperndeckas 4acThb. DIIEKTPOIUTAMH HA3BIBAIOTCS BEIIECTBA, PACTIAAFOIINECS HA HOHBI BCIICJCTBHE
ANEKTPOIIUTUIECKOM




Juccolanuu. PacTBOPHI AIEKTPOIUTOB SBIISIOTCS MPOBOJHUKAMH BTOPOTO pOJa, TAK KaK MPOBOJIST
ANEKTPUICCKUN TOK 3a CYET MOHOB. [10 CTOCOOHOCTH K AJIEKTPOIUTHICCKOMN TUCCOUAIIMH HTIEKTPOJIUTHI
YCIIOBHO Pa3eNsfOT Ha CUIIbHBIC U clla0ble. CUITbHBIE STIEKTPOIUTHI IPAKTHYECKU TTOTHOCTHIO
JMCCOIIMUPOBAHBI HA HOHBI B pa30aBJIEHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPTaHHYECKUE
COJIM, HEKOTOPbIEC KUCIOTHI U HIEIIOYN

. Cna0Oblie OJICKTPO- JIUTHI JIMIIb YaCTUYHO ANUCCOLMHUPOBAHBI HA NOHBI, KOTOPBIC HAXOAATCS B
JANHAMHYCCKOM paBHOBECHUHN C HCAUCCOIMHUPOBAHHBIMHU MOJICKYJIaAMU . K cmadpim QJICKTPOJIMUTaM
OTHOCATCA MHOT'YC OPTraHUYCCKUEC KHUCIJIOThHI U OCHOBAHUSA .

IIpakTuyeckas 9actb. [lenv pabomul: ONPENCINTb, ABISAIOTCS JHU BbIIaHHBIE BEILIECTBA CUIIBHBIMU WIIN
CJIaOBIMH AJIEKTPOJIUTAMHU Ha OCHOBAaHUU U3MEPEHUS 3JIEKTPOIPOBOIHOCTH X PACTBOPOB .

Ilepeuens oamuuxos yughposou r1abopamopuuy: NaTINK HIEKTPOIPOBOTHOCTH .

Jlononnumenvhoe 06opyodosarue: TPU XUMHUIECKUX cTakaHa (25—50 mur), mpoMbIBajka ¢
JUCTUJLIMPOBAHHOM BOJOH .

Mamepuanvt u peaxmusoi. 10 Y%-Hble paCTBOPBI COISTHON, a30THOM M YKCYCHOUM KUCIIOT (3KEIaTeIbHO B
KareJipHHIaxX ); pruIbTpoBabHas Oymara .

TOUKA \' POCTA .
A Texuuxa 6eszonacnocmu: CobnoiaiiTe Mepbl 0€30MaCHOCTH MPU paboTe ¢ KUCIOTaMHU

Y TIeJI0YaMH.

Hucempyrkyusi K 6b1n0IHEHUIO:

1. B Tpu crakana HaneuTe mo 25—50 M1 TUCTUIIMPOBAHHOW BOJIBI.

2. B mepBerii ctakan 100aBeTe 1 Karumo yKCYCHOM KUCIIOTHI, BO BTOPOM — COJISIHOM, B TPETHH —
a30THOM.

3. H3mMepbTe 371eKTpONPOBOJHOCTh KaXKI0I0 pacTBOPA, BBITUPAs Iyl (pUILTpOBaIbHON Oymaron
IIOCJIE KaXKI0r0 U3MEpeHus . Pe3ynbrarsl n3mepeHui

Ne 3HayeHHe QJICKTPOIIPOBOAHOCTH, MKCM/cM Hazpanue BeIJaHHOI'O BeleCTBa

3

Bu1600w1: OTpazuTte NpUHAUIEKHOCTh BELIECTB K CHIIBHBIM U ¢1a0bIM 3ieKTponutaM. KoHTponbHbIE
BOIIPOCHI:

1.IToueMy pacTBOp COJISTHOM KHMCIJIOTBI JIy4lI€ IIPOBOAUT JJIEKTPHUUECKHI TOK 110 CPAaBHEHHUIO C pACTBOPOM
YKCYCHOM KUCOTHI? 2.K KakUM 3J1€KTpOIMTaM OTHOCUTCSI paCTBOP a30THOM KUCIOTHI? 3 . 3aiaHue Ui
noarotosku k I A, BITP

CDOpMy.TIBI TOJILKO CJIa0BIX SJICKTPOJIUTOB NPCACTABJICHBI B pAY:
1.CH(OH)2, H25, H2504 2.H2003, NH3‘H20, st 3.KOH, KN03, HCI 4.ZnSO4, MgCIZ,HBr

JlemoHcTpaunoHHbIN onbIT Ne 2. «/3yueHune BIUSHUS pa3IudHbIX (DaKTOPOB HA CKOPOCTh PEaKLUn»
Teopernueckas yacTb. CymiecTBYIOT pa3Hble MOIUGUKALIMK TPUOOpa I U3YUSHHS] XUMUYECKHX
peakuuii. B o1HOM KOHCTPYKLIMHK POJIb peakTopa BBIMOIHIET 00bIYHAs TPOOUpPKa, B Ipyroi, Oonee
COBpEMEHHOM, — cocyn JIannombTa.

OpmHako TEXHUKA JEMOHCTPAIUH SKCTIEPUMEHTA OCTAETCSl OIMHAKOBOM. MEHsIETCS JINIIb MTOPSII0K
CMEIIIMBAHUS pearupyromux Bemects. CHavana B MpoOUPKY-pEeaKkTop 3aJIMBACTCS pAaCTBOP KHUCIIOTHI, a B
HEro nomMenaercs TBEPA0e BEIIeCTBO (LIMHK, Mpamop).



[pakTuyeckas yactb. Llenb paboThl: H3y4UTh BIMSHUE PA3IHUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM
peakuuu.

Ilepeuenv oamuuxos yughposoii 1abopamopuu: NaTINK TEMIEPATyphl IUIATUHOBBIM.

Hononrnumensrnoe obopyoosanue: IpuoOOP U U3yIEHUS] CKOPOCTH XMMUYECKUX PEaKIUii; 3JIeKTpHUIecKas
IUINTKA; CTaKaH XUMHYeCKUH Ha 250 MJI; IIaTesb; KpUCTAUIM3ATOP ISl IIPOMBIBAHHS COCYI0B
JlannonbTa; npobupku I1X-21 (3 mT.) .

Mamepuanvi u peakmusbwl: conisiHast kuciota (4%-Hblit); consiHas kuciiota (10%-Hslil); Kycouku
Mpamopa; MOPOLIOK MpamMopa; yKcycHasi kuciota (6%- Hblil); HUHK; epokcu Boopoaa (3%-Helil);
nuokcua mapranmna (IV) .

Texnuka 6esonacnocmu: CoOir01aTh MpaBuiia paboThI ¢ KUCIOTaMU U HarpeBaTeIbHbIMU
ANEKTPUYECKUMU NPUOO- paMu .

Huempyxkyus k blnoaHenuio:
7 o
Onvim 1.BavsiHue Npupoabl pearupyroiux BEecTB Ha CKOPOCTh XUMUYECKOM peakuu

B oxno xoneno cocyna Jlannonpra Haselte 3 M 1 M pactBop ykcycHOM KUCIOTHI ( 6%-Hbli
pacTBop), B APyroe KoJeHoO nomectute 2—3 rpanyisl [uHKa. Bo BTopoii cocyx Jlan- nonbra Haneire 3
M 1 M consiHolt kucnotsl ( 4%-Hblil), B Apyroe kojieHo — 2—3 rpaHyJibl HuHKa . [Ipucoenunure cocysl
JlanonbTa K MAHOMETPUYECKUM TPyOKaM.

Ob6pamume enumanue! OTHOBPEMEHHO NEpeeiTe KUCIOTHI B cocynax JIaHmombpTa K TpanyIaM IIMHKA.
CpaBHUTE YPOBHM KUAKOCTH B MAHOMETPUYECKUX TPYOKax. Yyaluecs JeslaloT BbIBOJ O Pa3HOM
CKOPOCTH XUMHUYECKHUX PEAKLIMH .

Onwvim 2. Bausuaue KOHICHTpPAUU pearupyronux BEIECTB Ha CKOPOCTb XUMHUYECKOU pe€aKnuun

B onHO KoneHo cocyna Jlannonbra Haneite 3 mit 4%-HOi CONSTHON KUCIIOTHI, B APYro€ KOJIEHO
nomecture 2—3 rpaHyisl LUHKA . Bo BTOpoii cocyn Jlannonsra Haneite 3 Ma 10%-Hoii conssHON
KHCJIOTHI, B IPyroe KoJeHo — 2—3 rpaHynbl uHKa. [IprcoequauTe cocyasl Jlannonera k
MaHOMETPUYECKUM TPyOKam.

O6parute BHUMaHue! OTHOBPEMEHHO MepeieiiTe KUCIOThl B cocyaax JlanaonbTa K rpaHysiaM MHKA.
CpaBHUTE YpOBHH KHJIKOCTU B MAHOMETPUUYECKUX TPyOKax. Yyariuecs JeaiT BEIBOJ O pa3HOU
CKOPOCTH XUMHUYECKHUX PEAKIIUH.

Onwim 3. BausiHUEe TeMIlepaTypbl pearupyoumx BeIecTB Ha CKOPOCTh XUMUYECKOHN peakiuu

B oxnno xoneno cocyna Jlangonwsra HaneiTe 3 mut 10 % consiHOM KUCIIOTHI, B IPYroe KOJIEHO IOMECTUTE
2—3 rpanyinsl nuHKa . Bo BTopo#i cocya Jlannonsra Haneiite 3 Mt 10%-HoM coJisi- HOW KUCIIOTHI,
HarpeToi Ha BosgHOM OaHe 10 50 °C, B qpyroe kojieHo — 2—3 rpanyisl HuHKa. [Iprcoeannure cocynbl
JlannonbTa K MAHOMETPUYECKUM TPYOKaM.

Oo6parute BHUMaHue! OTHOBPEMEHHO TepelieiiTe KUCIO0ThI B cocyax JIaHaonbTa K rpaHysiaM [IMHKA.
CpaBHUTE YpOBHH KHJIKOCTH B MAHOMETPUUECKUX TPyOKax. Yuariuecs JeNaioT BbIBOJ O pa3HON
CKOPOCTH XUMHUYECKHUX PEAKIIHH .

Onvim Ne 4. BnusitHue OBEPXHOCTH COPUKOCHOBEHHS pearupyoIlrX BEIIeCTB Ha CKOPOCTh
XUMHUYECKON peaKInu

B oxno xoneno cocyna Jlangonsta HaneiTe 3 mu 4%-HOM CONMSHOM KUCIOTHI, B IPYroe KOJIEHO
nomectute 1 r Mpamopa, B3SITOro B BuIe Kycouka. Bo BTopoii cocyn Jlanmonpra Haneite 3 mit 4%-Hoi
COJIIHOM KHCIIOTBI, B Ipyroe KoJieHo — 1 T nmopouika mpamopa. [Ipucoeaunure cocyasl Jlangonbra k
MaHOMETPUYECKUM TPyOKam.

Obpamume enumanue! OTHOBPEMEHHO MepeneiiTe KUCIOTh B cocyaax JIaHmoibTa K MpaMopy IIMHKA.
CpaBHUTE YPOBHH KHJIKOCTH B MAHOMETPUUECKUX TPYyOKax. Yuariuecs JeNaioT BbIBOJ O pa3HON
CKOPOCTH XUMHUYECKHUX PEAKIIUH.



Onvim 5. BnusiHMe KaTanu3aTopa Ha CKOPOCTh XMMHUYECKOM peakIuU

B crakan ¢ Bonoii, Harperoii 1o 50 °C, momecTuTe 2 1eMOHCTpAIMOHHBIE TIPoOUpKHU ¢ 2 Mi 3% -HOTO
pacTBopa Mmepokcuaa BoAopoaa. BeiaepkuBaroT mpoOUpKHU B BoJie OKOJI0 2 MUH. M3BliekuTe mpoOUpKH U3
BOJSIHOW OaHM U IPOJAEMOHCTPUPYUTE yUAIIUMCS PE3YNIbTAT — Ha CTEHKaX MPOOUPKU TOSBHIINCH
My3BIPBKHU Ta3a Kuciopoaa. B ogHy u3 npoOupok BHECHTE Ha KOHYHMKE ImnaTens quokcua Mapranua (IV) .
Habnronarot sHEpTUYHOE BBIICTICHHUE KUCIOPO/Ia.

Konmponvhnvie sonpocwi: 1.0T Kakux (HaKTOpOB 3aBUCUT CKOPOCTh XUMHUYECKOH peakiuu? 2.1Touemy
paziioKeHue NepOKCHIa BOJOPOAa B MPUCYTCTBUM TuoKcuia Maprania (IV) cnauana unér ouenp
OBICTPO, a 3aTeM 3ameyisieTcs?

1. 3apanus qist pa3BUTUA QYHKIIMOHATBEHOM rPaMOTHOCTH:

ch

t B Tpu opuHaKOBBIE IPOOUPKH YIECHUKHU HAJMIIM [0 5 MJI pacTBOpa

COJISIHOHM KMCJIOThI OIMHAKOBOM KOHLEHTpAMU. B nepByro mpoOUpKy MOJIOKUIHN CTPYKKHU JKeJie3a, BO
BTOPYIO — CTPYXKHU LIUHKA, B TPETHIO — CTPY’KKU HEU3BECTHOI'O CBETJIOTO SIPKO OJIECTALIETO

Metaia. Hanbonee HHTEHCHBHO BBIJIEICHHE Ta3a HAOIIOAAIN B TPEThel MPpOOUpKE ¢ HEM3BECTHBIM
MeTauioM. Bo BTopoii npobupke ¢ IMHKOM MHTEHCUBHOCTD BBIJICJICHHS Ta3a Obljla MEHBIIIE, YEM B
TpeTheil. B mepBoii mpoOupke ¢ xejie30M HUHTEHCUBHOCTD BbIJIEJICHHSI ra3a Oblila HAMMEHBIIEH.

a)/leiicTBue kakoro (hakTopa, BIMSIIOIIEro Ha CKOPOCTh peaklnu, Habmoaanu ydamuecs? 0) Kakoi
METaJIJI MOT HAXOJIUTHCS B TPEThel IpoOupke? 3anuilnTe Ha3BaHUE MeTalla.

1. Ha l"pa(bI/IKe MMpEeaACTaBJICHA 3aBUCUMOCTb KOHICHTPAIIUN NCXOAHBIX BCIICCTB U IIPOAYKTOB
pC€aKkuuu OT BPEMCHHU IMPOTCKAHUA PCAKIIUN:

Puc. 20. I'padux 3aBUCUMOCTH KOHIEHTPALIMU UCXOJHBIX BEUIECTB U MMPOJYKTOB PEAKIIUU OT BPEMEHU
IIPOTEKaHUs PEaKLUU

Omnpenenure, Kakasi KpUBas OMMCHIBAET U3MEHEHUE KOHIIEHTPAIMM UCXOHBIX BEILECTB, a KaKas —
IIPOJYKTOB PEAKIIUH .
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