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IlosicHuTeIbLHAA 3alHCKa

Pabouvas mporpamma o XMMHUU Ha yPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHUs COCTaBJIEHA Ha OCHOBE MOJIOKEHUH U TPeOOBaHUII K pe3ybTaTamMm
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MpOTrpaMMbl, IPEICTaBICHHbBIX B DeiepalibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO
ob1iero o0pazoBaHusi, yTBEPKIACHHOTO MpHKa3zoM MunuctepcTBa oopazoBanus U Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoii mporpammel
Bocrniutanusi, OCHOBHOM oOpasoBarenbHoi mporpammbl MBOY «COIIl um. JIm. batueBa» c.'am, B cooTBEeTCTBHH C

- [Tonoxennem o paboueit mporpamme yueoHoro npeamera, kypca MBOY «COII um. [Im. batuesay» c.I'am.

U OPUEHTHPOBaHA Ha PEalM3alMI0 B IIEHTpe 00pa30oBaHMs €CTECTBEHHOHAayuyHOW HampasiieHHoOcTel «Touka pocra», cozgaHHoro Ha 6aze MbOY
«COHI wum. JIm. barueBa» c.l'am ¢ 1enbro pa3BUTHS y 00y4aroIIMXCS €CTECTBEHHOHAYYHOM, MareMaTH4eCcKol, HH(OPMAallMOHHON I'PaMOTHOCTH,
(GOopMHpOBAaHUS KPUTHYECKOTO M KPEATUBHOIO MBIIIJICHHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW M TEXHOJOIMYECKOH
HAIpPaBJIEHHOCTH, a TAKXKE JJIsl IPAKTUUECKOH 0TpabOTKU y4eOHOro Marepuaa o yueOHsIM npeamMeram «Pusnkan, «<XuMHUs.

Ha 0a3ze nentpa «Touka pocra» obecnednBaeTcs peanusanus 0oOpa3oBaTENIbHBIX HPOrpaMM €CTECTBEHHOHAyYHOW W TEXHOJIOTMYECKOM
HAINpaBJICHHOCTEH, Pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHMSAMH 3aKOHOIATENIBCTBA B cdepe o0pa3oBaHUS M C y4ETOM PEKOMEHAAINH
DdenepanbHOro oneparopa yueoHoro npeamera «Xumus». OOpa3oBaTenbHas IporpaMMa 1o3BoJIsieT UHTErPUPOBaTh Pealu3yeMble 3/1€Ch OJXO0/bI,
CTPYKTYpy M COJIep>)KaHHE€ TNpU OpraHu3anuu oOyueHus XuMuu B 8—9 KiaccaX, BBICTPOEHHOM Ha 0a3e y4yeOHO-METOJUYECKOro KOMILIEKCa,
BBINYIIEHHBIX M31arensckuM nentpom «Benrtana-I'pad»: Kysuenosa H. E., Turosa 1. M., I'apa H. H. Xumus. 8 knacc; Ky3nenosa H. E., Turosa
N. M., I'apa H. H. Xumus. 9 kiacc. Micionp3oBanne o00pynoBaHHs IEHTpa

«Touka pocCTa» MO3BOJIACT CO3/1aTh YCIIOBUS:
¢ I paCIIUPEHUSA COACPKAHUA NIKOJIBbHOI'O XUMHYCCKOTO 06pa3013aHHs[;
* 715 IOBBIIIICHHUS IO3HABATEILHON aKTUBHOCTHU 06yqa}oumxc;1 B eCTeCTBeHHOHaquOﬁ O6J'IaCTI/I;

* s pa3BUTUS JIMYHOCTH peOeHKa B Mpolecce o0ydeHHMs XMMHH, €ro CHOCOOHOCTEH, (OpMUpOBaHMS W YAOBJIETBOPEHHUS COLUAIBHO
3HAUYUMBIX UHTEPECOB U MOTPEOHOCTEN;

* 114 pa60TBI C O,Z[apéHHBIMI/I IOKOJIbBHUKAaMHU, OPraHu3alu UX pa3BUTHUSA B PA3JIMIHBIX o0acTsax O6pa30BaTCHLHOﬁ, TBOp‘-ICCKOfI ACATCIIBHOCTH.

[Tpumensist uupoBbie 71a00PATOPUN HA YPOKAX XUMHUH, YHAILIUECS CMOTYT BBHIIIOJHUTH MHOYKECTBO Ja0OPATOPHBIX pabOT M 3KCIEPUMEHTOB T10
[IporpaMme OCHOBHOM IIKOJIBL.
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HopMmaTuBHasn 0a3a

1. ®enepanbHbiii 3akoH OT 29 .12 .2012 Ne 273-D3 (pen . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoit deneparium»

2. TNacmopr HanmoHansHOTO TIpoekTa «O0pa3oBanuey (yTB. npesuanymom Cosera npu Ilpesunente PO no crparernyeckoMy pa3BUTHIO U
HallMOHAIBHBIM MPOEKTaM, TPOTOKOJ OT 24 .12 .2018 Ne 16).

3. TocymapctBennas nporpamma Poccuiickoit @enepannn «Pa3zputue obpa3zoBanus» (yTBepklIeHa nmocraHoBieHueM lIpaBurenscTta PO
oT 26 .12.2017 Ne 1642

4. Tlpodeccuonanpublii ctanmapt «llemaror (memarormyeckas JEATEIHLHOCTh B JIOMIKOJHLHOM, HAa4aJbHOM OOIIEM, OCHOBHOM OOIIEM,
cpenHeM oO1ieM o0pa3oBaHuM), (BOCIIUTATEND, YUuTedb)» (ped. oT 16.06.2019 r.) (IIpukaz MunucTrepcTBa Tpyia U COlMaIbHOM 3amuThl PO ot 18
okTsa0pst 2013r . Ne 544u

5. IIpodeccuonansusiit crangapt «llemaror nomosnHuTensHOro oOpasoBanus aeredl u B3pocibslx» (Ilpuka3 MunucrepcTtBa Tpyna u
couuanbHOi 3amuThl PD ot 5 mMas 2018 r. Ne 298n «O0 yTBepx)aeHun npodeccnoHanbHoro cragaapra «llexaror 10MoMHUTENBHOTO 00pa30BaHMS
JeTell U B3pPOCIBIX»).

6. denepanbHBIi TOCYJAapCTBEHHBI 00pa3oBaTEeNbHBIA CTAaHJApPT OCHOBHOrO oOmIero oOpa3zoBaHus (YTBEpXKAEH MPHUKA30M
MunucrepctBa obpazoBanus U Hayku PD ot 17 nekabps 2010 r . Ne 1897)

7.  Meronuyeckue peKOMEHJAMM 10 CO3/JaHHI0 U (PYHKIMOHUPOBAHUIO JETCKUX TexHomapkoB «KBantopmym» Ha 0a3e
0011e00pa3oBaTeIbHBIX OpraHu3anuii (yTBepkIeHsl pacrnopsbkeHueM MunucrepcTsa npocserierus PO ot 12 saaps 2021 r . Ne P-4)

8. Meroanueckue peKOMEHJALMU IO CO3/aHUI0 U (PYHKIMOHUPOBAHUIO IIEHTPOB IudpoBoro odpazoBaHusi «IT-kyd» (yTBEepakKIeHbI
pacniopsbkeHneM MunuctepceTBa npocsetieHus PO ot 12 saBaps 2021 r. Ne P-5)

9. Meroauuecknue PEeKOMEHIAIMK 10 CO3JaHUI0 M (DYHKIIMOHHMPOBAHHUIO B 0OIIE0Opa30BATEIbHBIX OPTraHU3AIUsAX, PACIOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MAaJbIX TOpojJaxX, LIEHTPOB 0Opa30BaHUsl €CTECTBEHHOHAYYHOW M TEXHOJOTHMYecKoW HarpaBieHHOcTer («Todka poctay)
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KpaTkoe onucanue nNoaxo/0B K CTPYKTYPHPOBAHUIO MAaTEPUAJIOB

B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .MeTo1bl H3y4eHHUSI BEIIECTB M XUMUUYECKHUX SBJICHUN. DKCIIEPUMEHTATbHBIE OCHOBBI XUMHUH .
2 . IlepBoHauanbHble XUMUUeckue moHATus . 3 . PactBopsl. 4.0cHOBHBIE KJIacChl HEOPTaHUYECKUX COCAMHEHMH. 5. Teopus 3MeKTpONIUTHYECKOM
quccoranuu. 6. XuMU4ecKue peakiuu. 7. XMMUUYECKHUE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCIUHECHHUI ).

B ocHOBY BblfieNieHUs] TaKUX Pa3AesioB 3aJ0KEH XMMUYECKUN SKCIEPUMEHT, TPAJULUOHHAS cucTeMa uM3ydeHus XxuMuu. OcHOBHOHM (opmoit
y4eOHON NIeATENbHOCTH SBJISICTCS XUMUYECKUM DKCIEPUMEHT, MPOBOJAUMBIA B BHJE JIAOOPATOPHBIX, MPAKTHYECKUX PAOOT U JEMOHCTpAIUH.
JIeMOHCTpallMOHHBIA HSKCIIEPUMEHT MPOBOAUTCS B TOM CIlydyae, €CIM OH OMAaceH JUIs BBIMOJHEHUS YYallUMUCS WIM HMEIOLUicS mpubop
MIPE/ICTABIICH B €IMHCTBEHHOM 3K3EMILISPE.

Jns m3ydeHust npeaMeTa « XMMHs» Ha ITane 0CHOBHOIro 001ero oopasoBanusi orBoautces 136 yacos: 8 kiacc -68 wacos; 9 ximacc —68
yacoB. JlanHast oOpa3oBaTenbHasi MporpaMma OOECIEUYMBACT YCBOCHHE YUYalIUMHUCA BAXKHEMIIMX XUMHUYECKHX 3aKOHOB, TEOPHM U TOHSTHUH;
dbopMUpyeT MpenCcTaBICHHE O POJIM XUMHUHM B OKPYKAIOLIEM MHUpPE M KH3HU 4eloBeka. [Ipym 3TOM OCHOBHOE BHMMAaHUE YAETSETCS CYUIHOCTH
XUMUYECKHUX PEaKIUN U METOJIaM UX OCYILECTBICHUS.

OaHUM U3 OCHOBHBIX MPHUHIIUIIOB MOCTPOEHUSI MPOTPAMMbI SIBISETCS MPUHIUI JTOCTYMHOCTU. DKCIIEPUMEHTAIbHBIE JaHHBIE, MOJIyUYeHHBIC
YYAIIUMHCS TIPU BBITIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT yUYalTUMCS CaMOCTOSITENIBHO JI€JIaTh BBIBOJIBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Tonxo/bl, 3a70KEHHBIE B CO/IEPKAHUE TIPOTPAMMBI Kypca, CO3/Ial0T HEOOXOANMBIE YCIIOBUS 7Sl CHCTEMHOTO YCBOCHHUS yUYaIIMMHCS OCHOB HAYKH,
JUTs1 0OecCIieYeHUsT Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBUSA 00yUEHUS HA TUYHOCTD Y4aIlerocs.

®dopmupyembie 3HaHUS JOKHBI CTaTh OCHOBOM CUCTEMBI YO@XKICHUN MIKOJIBbHUKA, IEHTPATHHBIM SIPOM €r0 HAyYHOTO MUPOBO33PEHHUS.

Onucanue MmarepuajbHO-TEXHUYECKOM 0a3bl HeHTPa «Touka pocray,
HCIOJIB3YEMOr0 UISl peajin3anMuoopasoBaTe/ibHbIX IPOrpaMM B PaMKax MpPenoaaBaHus XUMHH

Hugposaa (komnviomepnasn) nadopamopus (LIJI), mporpaMMHO-aNMapaTHBI KOMIUIEKC, JATYMKOBas CHCTEMa — KOMIUIEKT Y4eOHOro
000pyI0BaHNs, BKIFOYAONTUN HU3MEPUTEIBHBIN 00K, MHTEp(EC KOTOPOro MO3BOJIAET 00ECIeUnBaTh CBSI3h C MEPCOHATBHBIM KOMITBIOTEPOM, U
HA0Op ATYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3TMUHBIX (PU3NYECKUX BEITUUHH.

Jlamuux memnepamypsl ni1amuHoblii — IPOCTON U HAAEKHBIN TaTYNK, IpeJHA3HAYCH ISl H3MEPEHUs TEMIEPaTyphl B BOJHBIX pacTBOpax U B
ra3oBbIX cpenax. Mmeer pasnuunbiii quana3zod usMepennit ot —40 g0 +180 °C. Texnudeckue XxapakKTepUCTUKH AAaTYUKA YKa3aHbl B UHCTPYKIUH T10
SKCIUTyaTanuu. Jamuux memnepamypol mepmonaphslil IpeIHazHaueH it u3MepeHus remmnepatyp a0 900 °C. Mcnonp3yeTcst Mpy BBITOJTHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIepaTyp IJIaAMEHH, IJIABICHUS U PA3JI0KESHUS BEIIECTB.

Jlamuuk onmuueckoit naomnocmu (Konopumemp) — TpPEAHA3HAYCH JUII W3MEPEHUS ONTHYECKOW IUIOTHOCTH OKPAIICHHBIX PaCcTBOPOB.
Ucnonbiyercs npu uzydenun teM «PactBopb1», «CKOPOCTh XUMUYECKUX PEAKIUI», OTPEACICHUN KOHIICHTPAIIMH OKPAIICeHHBIX HOHOB.

Jlamyux pH npenHa3zHaueH Uil MU3MEPEHUsS BOJOPOAHOro Mokaszareis (pH) BOAHBIX pacTBOPOB B PazIUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYKaroILE Cpebl.

Jlamuux 31eKmponpoeoonocmu NpeJHa3HAUYEH JUIsl U3MEPEHUSI YACIBHON AJIEKTPONPOBOJIHOCTH XKUAKOCTEN, B TOM YHUCJIE M BOAHBIX PacTBOPOB
BenlecTB. [IpumensieTcs npu U3y4yeHuu TEOPUH FIEKTPOIUTUIECKON TUCCOLMAIIUH, XapaKTEPUCTHK BOJHBIX PACTBOPOB
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Jlamyuk xn0puod-uono6 UCIOIb3yeTCs A KOJUYECTBEHHOIO ONPEIEIECHUs COJAEPKaHUS MOHOB XJIOpa B BOJAHBIX PacTBOpax, IOYBE, MPOIYKTaX
nutanus. K natuuky noaxirodyaercs noHoceneKTuBHbIN anektpon (MCD) (pabounii anekTposr), HOTeHIMan KOTOPOro 3aBUCUT OT KOHLEHTPALUU
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiyyae oT KoHueHTpanuu annoHoB Cl'. ITorennman UCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpeAHA3HAYCH IJI1 KOJMUYECTBEHHOTO OIPENETICHUS HHUTPATOB B PA3IUYHBIX OOBEKTaX OKPYXKAIOWIEH Cpensl: BOIE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

Mukpockon yugpoeoit npeqHazHaueH U1 U3ydeHUs GOpMbI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeaHazHayeH s TOJYYCHUS U JEMOHCTPAIIMM CBOMCTB TOKCHYHBIX TTApOB U Ta3oB .
OTH BeIIecTBa IONYYArOTCS B KOJIOE-peakTope, W NpH HarpeBaHwu (Wi Oe3 HarpeBaHus) Ta3000pa3HbIC BEIIECTBA MPOXOJAT 4Yepes
MOTJIOTUTENbHBIE EMKOCTH (HAcaIKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a morjouaercs >KUJIKUMHA U TBEPIBIMU
peareHTamu, a TaKk)kKe aKTUBUPOBAHHBIM YIJI€M. AnnapaT Yalle BCEro UCHOIb3YIOT AJIS MTOJIyUYEHUs U JIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCIONb3yIOT MPU U3yYEHUU TEMBI
«CKOpOCTh XMMHUYECKOM peakiuu» U TermnoBoro 3¢ dexra xumuueckux peakuuid. [IpuGop maét BO3MOXKHOCTH 3KCIEPUMEHTAIBHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUECKUX PEaKIHUil Cleayromux (HakTopoB: MPUPObl pEarupyroIIUX BEUIECTB, KOHIICHTPAIUN PEarupyrIIUX BEUIECTB,
IUTOINAAM TPAHUIIBI pa3ziena (a3 B TeTepOreHHBIX CUCTEMaX (MMOBEPXHOCTH COMPHUKOCHOBEHUS MEXKIy pEarupyroliMy BEIIECTBAMH), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemxa-0o3zamop — TpUCIIOCOONIEHUE, HCIONb3yEMOE B JIA0OpaTOpUM sl OTMEpPUBAHUSA ONpENeNEHHOro 00bEMa >KUAKOCTHU. [Iumerku
BBIMTYCKAIOTCS TIEPEMEHHOT0 M TIOCTOSHHOTO 00bEéMa. B KoMmmiekThl 000pyAOBaHUs ISl MEIUIMHCKHX KIACCOB BXOISAT yMOOHBIE MHITETKH-
J103aTOPBI OJIHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOAUMBII 00BbEM OTOHMpaeMOM )KUJIKOCTH B TPEX Pa3IMYHbIX JUara3oHax.

bana kombéunuposannaa npenHazHadeHa ISl HarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYIOB, Korjaa TpeOyercs co3aaTh BOKPYT HarpeBaeMoro
CoCy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, N30eXaTh HCIOJIb30BaHUS OTKPBITOTO IUIAMEHU M PacKaJiEHHOM 3nekTpuueckoi cnupanu. Kopmyce
KOMOMHHMPOBaHHOW OaHM ceNaH U3 amroMUHE. JKUIKOCTHAs YacTh KOMOMHUPOBAHHOM OaHM 3aKPBIBAETCS KOJBIIAMU PA3IMYHOTO THaMETpa.
Ilpuéop ona nonyyenus 2a3z06 WCIONB3YyeTCS NI MOJMy4eHHUs HEOOJIBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJIOPOAA),
YTJIEKUCIIOTO Tasa.

Pa0douas nporpaMmmMa o xumMmuu aJs1 8—9 kiaccos
¢ MCIOJIL30BaHUEM 000pyaoBaHud HeHTpa «Touka pocra»

Ha 6aze nentpa «Touka pocra» obecrneunBaercs peanu3anus 0Opa30BaTEIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOH U TEXHOJIOTMYECKOH
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPeOOBaHMAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHUS M C Y4ETOM PEKOMEHIAIMH
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

Ob6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATEH PeATU3yeMbIe MOAXO0/Ibl, CTPYKTYPY M COZIEp)KaHHE MTPH OpraHU3alUU 00yYEeHUs! XUMHUH
B 8—9 kiaccax, BBICTpOEHHOM Ha 0a3e y4eOHO-METOAMYECKOTO KOMIUICKCa, BBIMYIIEHHBIX WM3matenbckuM 1eHTpoM «Benrana-I'pady»:
Kysnenosa H. E., Turosa 1. M., I'apa H. H. Xumus. 8 xnacc; Ky3uenosa H. E., Tutosa . M., I'apa H. H. Xumus. 9 knacc.

Hcnonw3zoBanne obopynoBanus «Touka poctay npu peanusanuu nanHor Ol mo3BoiseT co3aarh yCiIoBuUs:

-JUTSL paCIIUPEHUS COJICPKAHUS HIKOJIBHOTO XMMUYECKOT0 00pa30BaHus;

-J1J1s1 TOBBILIIEHMSI TO3HABATEIbHOM aKTUBHOCTH 00Y4aIOIIHUXCS B €CTECTBEHHOHAYYHOM 00J1acTH;
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-JUTS Pa3BUTHS JMYHOCTH peO&HKa B mpoiiecce 00ydeHUs] XUMHH, €ro criocoOHocTel, HopMUpOBaHUS U YIOBIETBOPEHUS COLUATEHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE];
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPraHU3AIMU UX PA3BUTHS B Pa3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETBHOCTH.

HopMBbI ouieHOK 32 Bce BH/IbI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUM 3HAYUTENBHO BBIIIE YOBICTBOPUTEIBHOIO: OTCYTCTBHE OLIMOOK, KaK 110 TEKYIEMY, TaK U 110
npeablIyIeMy ydeOHOMY MaTepualy; He 6osiee OHOro HeJo4ETa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUI BBIIIE YAOBICTBOPUTEILHOTO: HATMYNE 2—3 OmMO0K min 4—6 HeOYETOB MO TEKYyLIEMY y4eOHOMY
marepuaiy; He Oosnee 2 ommOOK Wi 4 HeOYETOB IO MPOMIEHHOMY MaTepHally; UCIOJIb30BaHNE HEPAIIMOHAIBHBIX MIPHEMOB PEIICHUs y4eOHOH
3a1a4H.

«3» — IOCTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBIIIOJIHEHHS TPEOOBaHUH, IPEIBIBIIEMBIX K KOHKPETHOH padoTe: He Oosee 4—6 ommbok mim 10
HEI0u€TOB O TeKylLeMy y4eOHOMY MaTepuaily; He 6osee 3—35 omunboK uin He 6ojiee 8 He0UETOB 110 MPOHICHHOMY y4eOHOMY MaTepuaiy.
«2» — ypOBEHb BBIIIOJHEHHS TPEOOBAHUI HIUXKE yJOBIECTBOPUTEIBHOTO: Hajuue Oosnee 6 ommoOok nian 10 HeoueToB Mo TEKyIeMy MaTepHay;
6osee 5 omnOOK mim Oosee § HEJOYETOB M0 MPOUJICHHOMY MaTepHay.



IVIAHAPYEMBIE PE3YJBTATBI OCBOEHUA
VUEBHOI'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA JOCTHXKE-
HUEC O6y‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MECTAITPECAMETHBIX U IIPECAMET-
HBIX PE3YyJIbTATOB OCBOCHU A y‘IC6HOI‘ O IIpCaMCETa .

JIu4HOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHUS IIPOTPAMMBI OCHOBHOTO
o011ero o6pa3oBaHus TOCTUTAIOTCS B X0 O0YUECHUSI XUMHH B
eIMHCTBE Y4eOHOH 1 BOCIIMTATENBHON AesTenbHOCTH Opranu3aiuu
B COOTBCTCTBUU C TPpaJIWIIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMUY JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH,
IPUHATBIMHA B O6HIGCTBC IpaBWJiaM1 U HOPpMaMH IIOBCACHUS, 1
CIIOCOOCTBYIOT IPOLIECCaM CaAMOIIO3HAHHMS, CAMOPA3BUTHS 1
CONMAM3AINH 00yYaIOIINXCS .

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM
YHCIIe B YaCTH:

Hampuomuuecxozo eocnumanun

1) IEHHOCTHOI'O OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYCCKOMY M HAYYHOMY HACJICAWIO, TIOHUMAHHWA 3HAYCHUA XU-
MHYECKOM HayKd B OKM3HM COBPEMEHHOIOo  OOIIEeCTBa,
CIIOCOOHOCTH BJIaJETh JOCTOBEpHON HH(pOpMaluell o meperoBbIX
JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U
o01ecTBa;

I'paxcoanckozo eocnumanusn

2) mpenCTaBIICHUS O CONWAJIBHBIX HOpPMaxX H IIpaBHIIax
MEXJIMYHOCTHBIX ~OTHOIIEHUH B KOJUIEKTMBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM [EATETLHOCTH TPU BBITIOJHCHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUH XUMHYECKUX
9KCIIEPUMEHTOB, CO3JaHMM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B TPOLIECCE 3TOM ydeOHOU
JEATEIbHOCTH; TOTOBHOCTH OLICHUBaThb CBOE IOBEJCHHE U
IIOCTYIIKM CBOUX TOBAPUILEH C NMO3UIUKY HPABCTBEHHBIX U IIPABOBBIX
HOPM C YYETOM OCO3HAHMS MOCTEICTBUI OCTYIKOB;

llemtocmu HAYUYHO020 NOZHAHUA



3) MHUPOBO33pEHYECKHUX MPEICTABICHUN O BEILIECTBE U
XUMHUYECKOHN peaKkii, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U COCTABIISIOIIMX OCHOBY JJIsl HOHMMaHUS
CYLIHOCTH HAyYHOH KapTHHBI MHUPA; MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C
IIPUPOJHOM CPENIOH, O POJIM XMMHUU B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

4) MO3HABATENbHBIX MOTHBOB, HAIPABICHHBIX Ha MOJyYeHHE
HOBBIX 3HAaHMUM MO XWMHH, HEOOXOAMMBIX JUIsI OOBSCHEHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYpPbI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIOPaBOYHOM  JUTEPaTypoil,  JOCTYMHBIMH  TEXHHUYECKUMU
cpeacTBaMu MH(MOPMAIMOHHBIX TEXHOJIOTUH;

6) UHTEpEeca K OOYYEHUIO U TMO3HAHUIO, JIF0OO3HATEIHLHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K camMo00pa30BaHMUIo,
UCCIIEIOBATENILCKOM  JIETETbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIIPaBJICHHOCTH ¥ YPOBHsI 00y4€eHHUs B JajbHEHIIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HaHUS IIEHHOCTH XKU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAHMsI TMOCIEACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK
(ynorpebieHus aJIKOTOJI4, HapKOTHKOB, KypeHHusl),
HEOOXO/MMOCTH  COOJIOJICHUs]  IpaBWil  O€30MacHOCTH  TpH
00paIlleHuH ¢ XUMUYECKUMH BEIECTBAMHU B ObITY U PeabHOM KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMYHHMKaTUBHOM KOMIIETEHTHOCTM B  OOILECTBEHHO
HOJIE3HOM, y4eOHO-MCCIIeA0BaTeNbCKOM, TBOPUECKOH M Jpyrux
BHJAX [JEATEIbHOCTH; HHTEpPECAa K IIPAKTUYECKOMY H3YUYEHHUIO
npodeccuif U TpyAa pazIMyHOTO poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs PEeIMETHBIX 3HAaHUH MO XMMHH, OCO3HAHHOTO BBIOOpA
VHAUBHUYaJbHOM TPaeKTOPUH MPOJOKEHHST 00pa30BaHUsS C YUETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMMH, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

AKonozuueckozo socnumanus

9) PKOJIOTMUYECKH IEIeCO00Pa3HOT0 OTHOLIEHHS K IPUPOJIE KaK
WCTOYHHMKY J>KW3HH Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,



NOHMMAaHHUS LEHHOCTH 370pOBOT0 M 0e30MacHoro obpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOJEHUS
paBHJI O€3011aCHOTO TOBEICHHS IIPU PabOTe C BEILIECTBAMH, A TAKKE
B CUTYalsIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFO/IEH;

10) cIIOCOOHOCTU MPUMEHATh 3HAHUA, IOJIy4aeMble IIpU
U3Y4YCHUM XMMUM, JUIS PELICHUS 3a/ad, CBSA3aHHBIX C OKPYKaIOIIEH
NPUPOJHON  CpElOMH, TOBBIIEHUA YPOBHSA  3KOJOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00AJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHusl IOCPEeICTBOM METOJI0B XUMUH;

11) 5KOJIOTMYECKOTO MBILIICHUSA, YMEHHUs PYKOBOJACTBOBATHCSA UM
B [I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLMAIILHOM IIPAKTUKE.

MetanpeaMeTHbIe pe3yJbTaThl

B cocTaBe MeTanpeIMETHBIX PE3yJIbTATOB BBIACIIIOT 3HAYMMbIC
U1 GOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS
(3aKoH, TeopwHs, MPUHIIHII, TUTIOTE3a, (aKT, CHCTEMa, TPoLecC,
9KCIEPUMEHT U JIp.), KOTOPbIC MCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MPeMETax U MO3BOJISIIOT HA OCHOBE
3HAHUH U3 3THX IPEIMETOB (POPMUPOBATH MPEICTABICHUE O
1IEJIOCTHOM HayYHOW KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE
neicTBus (03HaBaTeNbHbIE,KOMMYHUKATUBHBIE, PETYJIITUBHbIE),
KOTOpBIE 00€CTIeUNBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBIECHUIO yueOHOM
JEATEIIbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS 00pa30BaTeIbHON
IIPOrPaMMBI 110 XUMHHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
II03HABaTEIbHBIMU JCHCTBUSMH, B TOM YHCJIE:

Bazoevimu nozuueckumu oelicmeusamu

1) yMEHHMEM HCIIONIBb30BATh NMPHUEMBI JJOTHYECKOTO MBILUICHUS TIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBICI XUMHUYECKUX IOHATUN
(BBLIETATH WX  XapakTepHble MpPHU3HAKHM, YCTaHABIUBATbh
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJI30BATh MOHATHUS IS
00BSICHEHUS OT/IEbHBIX (PAaKTOB U SIBICHUI; BEIOUPATh OCHOBAHUS
U KpUTepUu s KilaccuUKalUu XUMHUYECKUX BELIECTB U
XUMUYECKUX PEaKLUH; YCTaHABIUBATH IIPUYNHHO-CIICICTBCHHBIE
CBA3M MeXay OOBeKTaMU M3y4eHUs; CTPOUTH JIOTHYECKHE
paccyxxaeHus (MHAYKTUBHbIE, JEAyKTHBHBIE, [0 AaHAJOTHH);



JieNaTh BBIBOJIBI M 3aKJIIOUCHHUS;

2) yMEHUEM NPUMEHSTh B MPOLECCE TO3HAHNS CUMBOJINYECKUE
(3HAKOBBIC) MOJIENIH, UCTIONB3YEMbIC B XUMHUH, ITPEOOPa30BHIBAThH
IIUPOKO TpPHMEHSIEMble B XHMHHM MOJEIbHbIE MPEACTABICHUSI —
XUMHYECKUI 3HaK (CHMBOJ JJIEMEHTAa), XUMHUYecKas (GopMmyina H
ypaBHEHHE  XUMHUYECKOHW  peakuud — T[pUd  PELICHUH
y4e0OHO-MTO3HABATENBHBIX 33/1a4; C YY4ETOM DJTHX MOJCITHHBIX
NPEJICTAaBICHUN BBISBISATh U XapaKTepU30BaTh CYIECTBEHHBIC
NPU3HAKA M3Yy4aeMBIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKUX PEaKIIUii;

bazoevimu uccneoosamenvckumu oericmeuamu

3) yMEHHEM HCHOJb30BaTh TOCTaBJICHHBIE BOIMPOCHI B
KauyeCTBEMHCTPYMEHTA MTO3HAHMUSI, @ TAK)KE B KAYECTBE OCHOBBI JUIS
(GopMUpOBaHUA  TUIIOTE3bl IO  IPOBEPKE  MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUIA;

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHUIO, OpPraHU3alUUd U
NPOBE/ICHUIO YUSCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpoliecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH  €ro
pe3ynbTar, GopMyIupoBaTh 0OOOMICHUS M BBIBOJBI 110 Pe3yJIbTaTaM
HpOBCIIéHHOFO OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoii ¢ unghopmauuen

5) yMEHHEM BBIOMpATh, AaHAIU3UPOBATH U UHTEPIPETUPOBATH HH-
(bopmarMio pa3TMYHBIX BUJIOB U (JOPM MPEACTABICHUS, TOTYyYaeMyI0
U3 pa3HbIX HCTOYHUKOB (HAY4YHO-NIONYJsIpHAs JiUTeparypa
XUMHUYECKOTO  COZIEpKaHMs, CIpPaBOYHBIE IOCOOUS, pecypchl
Wnrepnera);

6) YMEHUEM IIPUMEHATH PA3IMYHBIE METOBI U 3aIIPOCHI IIPH I10-
UCKe U 0TOOpe HH(OPMAIMM U COOTBETCTBYIOUIMX JaHHBIX,
HEOOXOJUMBIX Il BBIIOJIHEHUS YYEOHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tuma; MpUoOpeTeHHe OmbITa B 00JacTh
HCIIOJIBb30BaHUsA I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOJ’IOFHﬁ,
OBJIAICHHUEC KYHBTypOﬁ AKTUBHOI'O HCIIOJIb30BAHHA PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

7) yMEHHEM HCIIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
U HCCIIEIOBATENbCKOW JeITeNbHOCTH HMHGOPMAIMI0 O BIUSHUH
IPOMBIIIJIEHHOCTH, CEJIbCKOr0 XO34HCTBA W TpaHCHOpPTa Ha



COCTOSTHUEOKPYKAIOIIEH PUPOTHON CPEIbI;

Yuu(;epcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMeHHMeM 3ajJaBaThb BONPOCH (B XOJe JAuagora W/Uiu
JUCKYCCUM) IO CYHIECTBY OOCYXIaeMoil TeMbl, (OpMyIUpOBaTH
CBOM NPEMJIOKECHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEAJIOKECHHOU
3a/1a4u;

9) mpuOOpPETEHNE OIbITA MPE3CHTAUN PE3yIbTATOB BBITOJTHEHUS
XUMHYECKOT0 KCTIepUMEHTa (J1abopaTOpPHOTO OMBITA, Ta00paTOPHOIL
paboTBhI 110 UCCIIE0BAHHIO CBOMCTB BEIIECTB, YU€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTb B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHOW U MCCIICA0BATENbCKON NEATEIBHOCTH IIPU PELIEHUU
BOZHHUKAIOMIUX MpOOJeM Ha OCHOBE YyuéTa OOLIMX WHTEPECOB U
COrJacoBaHusA TO3UIMK  (0OCYXKIeHHs, OOMEH MHEHHUIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHbvlmu oelicmeuamu

11) yMEHHEM CaAMOCTOSATEIILHO ONIPEACIIATD 1IEIHN
JeSITeIbHOCTH, INITAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBAThH U
pU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO I€ITEILHOCTb,
BbIOUpaTh HanboneedPpdeKTUBHBIE CIIOCOOB! pelIeHUs yueOHbIX U
N03HABATEIbHBIX 33/1a4, KOPPEKTHPOBATh MPE/JIOKEHHbINH alrOpUTM
JIEVCTBUH TP BBITIOJIHEHHUH 3a/IaHUI C YYETOM ITOJYYEHHUS HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILIECTBAX U pEaKLUsX;

12) yMEHMEM HCHOJNB30BaTh M  AHAIU3UPOBATh  KOHTEKCTHI,
IpeUIaracMble B yCIOBUU 331aHU.

IIpeameTHbIe pe3yIbTaThI

B cocraBe npeIMeTHBIX pe3yJIbTaTOB 110 OCBOEHHIO
0053aTeNIbHOT0 COAEPKAHUS, YCTAHOBIEHHOTO JAHHOM NPUMEPHOIt
paboueil mporpaMMoH, BBIAETSAIOT: OCBOEHHBIE 00YYaIOIIUMHCS
Hay4yHbI€ 3HaHUS, YMEHHUS U CTIOCOOBI IEUCTBUH, ceIU(pHUUECKHe
JUTS IPEMET-HOM 0051acTH «XUMHUS», BUBI JESTEIBHOCTH 110
MOJIy4YE€HUIO0 HOBOTO3HAHMSI, €0 UHTEPIIPETALINH,
npeoOpa30BaHUIO M MPUMEHEHHIO BPa3IMYHBIX yIEOHBIX U HOBBIX
CHUTYalHsX.

[TpenmeTHbIe pe3ynbTaThl NPEACTABICHBI 10 roJaM 00y4eHUs
HOTPAKAIOT CPOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI CIIEYFOIIIIX
YMEHUN:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX TIOHSITHIL:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JO0JI1 XHMHYECKOrO 3JIEMEHTA,
MOJIIpHBIA ~ 00BEM, OKCHJI, KHUCIOTa, OCHOBAaHHE, COJb,
JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIEHUS, XHMHYECKas
peakiusi, TEIIoBoOi 3¢ ¢deKT peakuuu, KiacCUPUKAIMS pPeaKIui,
XMMHUYECKas CBA3b, PACTBOP, MACCOBAs J10JIs1 BEILIECTBA B PACTBOPE;

2) UIIOCMPUPOBams B3aUMOCBSI3b OCHOBHBIX XHMMYECKHX
nOHATUH (cM . 1 . 1) U NPUMEHATH 3TH MOHATUS TIPU ONUCAHUH
BEILECTBU UX IIPEBPALLCHUN;

3) ucnonv3zo6ams XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPaBHEHUIM XUMUUECKHX PeaKluii;

4) onpedensamsb BAIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHEHUAX; NPUHAMIEHKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeAMHEHUN 1o (opmynaM; BHA XUMHUYECKOW CBS3H
(xoBaJIeHTHas! U UOHHAs) B HEOPTaHUUECKUX COE/TUHEHUSX;

5) packpvieamb cmuicn  nepuogudyeckoro 3axkona JI. M.
MenpeneeBa:  I€MOHCTPUPOBATh  IOHMMAHHE  MEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX DJIEMEHTOB OT MX IMOJIOKEHHUS
B MEPUOINYECKON CHCTEME; 3aKOHOB COXPAaHEHHUs] MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIDHOTO YYEHHMs, 3aKOHa
ABorasipo; onucvleame U xXapakmepu3o6ams TaOIUIHYIO
dbopMy NEpHOAMYECKON CHUCTEMbl XHMHUYECKHUX HIIEMEHTOB:
pa3inyaTh TOHATHS «TJaBHas mnoxarpynma (A-rpynma)» H
«moboynass noxarpynna (b-rpynma)», Manele u  OomblIve
NIEPUOMBL;, COOMHOCUMb OOO3HAUEHHUsI, KOTOPbIE HMEIOTCS B
tabmuie «[leppoanueckas cucteMa XUMHYECKUX dreMeHToB /[, U.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTAaB W 3apsad sjapa, oOliee YHCIo
3JIEKTPOHOB U PaCIpe/IeeHNe UX M0 NIEKTPOHHBIM CIIOSIM);

6) K1accuguyuposamso XUMHYECKHE AJIEMEHTHI;
HEOpPraHUYeCKre BEIIeCTBa; XMMUYECKUE peakluu (10 4YUCly U
COCTaBy Y4YacTBYIOIIMX B pEAKIUU BEIIECTB, IO TEIJIOBOMY



s dexry);

7) xapakmepuzoeams (onucviéams) OOIME XUMHYECKHE
CBOICTBa BELIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXK[Jas ONUCAHHE
npuMe- pamMu  MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUXPEAKIIUH;

8) mpoeHo3upoéams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX
KayeCTBEHHOTO0 COCTaBAa; BO3MOXKHOCTHU IPOTEKAHUS XMMHUYECKUX
npe- BpallleHUH B pa3IMYHBIX YCIOBUSIX;

9) @vluUCAAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO
Macchl BEILIECTB; MAaCCOBYIO JOJIF0 XMMHUYECKOTO 3JEMEHTa IO
dopmyre coemuHEHHs; MAaCCOBYIO JIOJIIO BELIECTBA B PAaCTBOPE;
MIPOBO-JUTH PACUETHI 110 YPABHEHHIO XUMHUECKON PEaAKIUH;

10) npumenamo OCHOBHBIC ornepanuu MBICIIATEIILHON
NEeSTeIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 000O0IIeHMHe,
CHCTEMAaTH3alIHUIO, KJIaCCH(UKAIIHIO, BBISIBJICHUE
MPUYUHHO-CIICJACTBEHHBIX CBS3€H — JIS M3YyYEHUs] CBOWCTB
BEII[ECTB U XUMHYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUST —  HaOJIoIeHWe, W3MEpeHHe, MOJICIMPOBAHNUE,
9KCTIEPUMEHT (peanbHbIil U MBICIICHHBIN);

11) cneooeamsb MpaBUJIaM TIOJIb30BAHUSI XUMHUYECKOU nocyﬂoﬁ
U 7a0opaTopHBIM  00OpyJOBaHMEM, a TakkKe MpaBUIaM
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO
BBIMIOJTHEHUIOIA00PaTOPHBIX XUMUYECKUX OTBITOB IO MOJTYIECHUIO
U cOOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa),
IIPUTOTOBJIEHUIO PAacTBOPOB C ONpPENEIEHHOM MAacCOBOM J0JEl
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl IO PAClO3HABAaHUIO PacTBOPOB
menouel W KHUCIOT C TIOMOIIBI0O  HMHIUKATOPOB  (JIAKMYC,
heHondranenH, METHIOPAHX U JIp.).

9 KJIACC

1) packpvieamsb CcMblCI OCHOBHBIX XUMHUYECKUX TIOHSITHIA:
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, AaHHOH,
MpPOCTOE  BEIIECTBO,  CJOXXKHOE  BEIIECTBO,  BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUs, XHMHYEcKas
peakIusi, XUMUYECKast CBS3b, TEIUIOBON A((PEKT peakiuu, MOJIb,
MOJISIPHBIA  00BEM, PACTBOp; DIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS] JTUCCOIMAIUS, PEAKIMH HOHHOTO OOMeHa,



obpaTtumble u HeoOpaTHMBble peaxuuy,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIC peakuum, OKHCIIUTEITb,
BOCCTAaHOBUTENb, OKHUCJIEHME M BOCCTAHOBJIEHUE, aJlJIOTPOIIHUS,
aM(pOTEepHOCTh, XUMHYECKas CBSI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKasl),  KpUCTAJUIMYECKass  pemérka,  Koppo3us
METaJIOB, CILIABbl; CKOPOCTh XMMHUYECKON pEaKIUH, MPEAEIIbHO
nonyctumas konuentpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATUI (CM. M.1) U NPUMEHATH 3TU MOHATUS TPH OMUCAHUH
BEILECTBU UX MIPEBPALLCHUN;

3) ucnorvb306ams XUMUYECKYH0 CHUMBOJIMKY JUISI COCTaBJICHUS
(bopMy11 BELIECTB U ypaBHEHUN XUMUYECKUX PEAKIIUIA;

4) onpedenamv ~ BAJEHTHOCTb U CTENEHb  OKHUCICHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHMSX Pa3JIU4YHOIO COCTAaBa,
MPUHAJIEKHOCTh BEUIECTB K ONPEAENEHHOMY KJIACCy COEAMHEHUMN
no Qopmynam; BUJ XUMHUYECKON CBS3M (KOBaJE€HTHAs, WOHHAs,
MeTaJIJINYecKas) B HEOPTraHUYECKUX COSAMHEHUSX; 3apsi/l HOHA IO
XUMHYECKOH (hopMmysie; XapakTep Cpeabl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCOUHEHUH, TUN KPUCTAJUIMYECKOW pPElETKU
KOHKPETHOTO BEILECTBA,;

5) packpvleams cmuici nepuoandeckoro 3akona J[. U
MenzeneeBa U JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHLIBAMb U
xapaxkmepuzoéams TaOINUHYIO GOPMY NMEPUOIUUECKON CUCTEMBI
XUMUYECKUX  JJIEMEHTOB:  pa3jauyaTb IOHATHS  «TJaBHas
noarpynna (A-rpynna)» u «mobounas noarpynmna (b-pynma)y,
Malible M OoJyiblIME TEpPHOAbl; coomuocumb 0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNEPUOJUYECKOW TaOJIHIle, C YHCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHMSI aTOMOB XHMHUYECKUX JIJIEMEHTOB
(cocTaB u 3apsiz sipa, oOLIeeuncIo MEKTPOHOB U paclpe/iesieHre
WX TI0 DJIEKTPOHHBIM CJIOSIM );00b5CHAMb 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COEIMHEHHMH B Ipeenax
MajbIX IMEPUOOB M TJIABHBIX HOATPYHN € YYETOM CTPOCHHS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOpPraHMYECKUE BEIIECTBA; XMMUYECKHE PEeaKUuu (10 YUCITy U
COCTaBYy Y4YaCTBYIOUIMX B peakIMHU BEUIECTB, MO TEIJIOBOMY
¢b¢exTy, MO0 HM3MEHEHUIO CTeNeHeH OKUCIEHHS XUMHYECKHX
9JIEMEHTOB);



7) Xapakmepuzoeams (Onucvl6ams) OOUME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEP)KAAs ONMHMCAHUE MPUME- PaMH MOJIEKYJSPHBIX U
VIOHHBIX YPaBHEHHUH COOTBETCTBYIOIMX XUMUYECKUX PEAKIINi;

8) cocmasnsaims ypaBHEHUs HJIEKTPOJIUTHYECKOM AMCCOLMAIMKM KUCIIOT, IEJI0Uel U CoJIel; MONHbIE U COKPAIEHHbIE YpaBHEHHs peaklHUi MOHHOIO OOMEHa;
YPaBHEHHUS peaKLMi, NOATBEPKAAOIINXCYILIECTBOBAHNE TEHETUUECKOM CBA3U MEK/1y BEILIECTBAMU Pa3JIMUHBIX KJIACCOB;

9) packpwvléams CyIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKIIHI TOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OalaHCca STHXPEAKIINMT;

10) npocHo3upoeams CBOMCTBA BEILECTB B 3aBUCUMOCTHU OT X CTPOEHUS; BO3MOKHOCTH IPOTEKAHUSA XMMUYECKUX IPEBPALLICHUIB Pa3IMUHbIX YCIOBUSIX;

11) @bluucames OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MacCOBYIO JIOJIF0O XMMHMYECKOI'O JIEMEHTa IO (op- Mysie COEIUHEHMS;
MacCOBYIO J0JII0 BEIIECTBA B pACTBOPE; IIPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKlny;

12) cnedosams TpaBUlaM MOJIb30BAHUS XUMHUYECKOW IOCYNOW M J1a0OpaTOpHBIM OOOpYyIOBaHUEM, a TaKXKe IpaBujiaM OOpallleHHs C BEIEeCTBaMU B
COOTBETCTBUU C MHCTPYKIMSAMH I10 BBIIOJHEHHIO JJAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO IMOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U
YIIIEKUCIIOrO ra3a);

13) npo6ooums peakuuy, MOATBEP’KAAIOLINE KAaueCTBEHHBbIM CO- CTaB pasiMYHbBIX BELIECTB: PAclO3HABaTh ONBITHBIM MyTEM XJIOpHUA- OpOMHUI-, MOIUA-,
kapOoHar-, Qocdar-, cumukar-, cyiabdar-, THIPOKCUA-UOHBI, KaTHOHBl AMMOHHS M WOHBI M3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPraHMYECKHX BEILECTB;

14) npumensims OCHOBHBIE OIE€pAIlMM MBICIUTEIbHON JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHUE, O0O0OIIEHME, CHCTEMATH3allMI0, BBISBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3€M — I M3y4€HUsl CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIIM; €CTECTBEHHO-HAYUHbIE METO/bl MO3HAHUS — HaOJI0JCHHE,
U3MEpEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).

COJEPKAHUE YYEBHOI'O NPEAMETA «XUMHA»ITIO I'OJAM U3YUYEHUSA
8 KIIACC

HepBOHa‘IaJ'ILHI)Ie XHMHYECKHE IIOHATHUSA

IIpenmer xumuun. Ponb Xumun B ®U3HU YesioBeka. Tena u BemecTBa. GU3nUecKkrue CBOWCTBA BEIIECTB. ATperatHoe cocTosHue BemecTB. [loHsTre 0 MeTogax
NO3HAHUs B XUMUHU. XUMHUS B cucTeMe Hayk . YucTtele BemecTBa 1 cMecu . CriocoObl pas3iesieH s CMeceH .

ATOMBI M MOJIEKYIBI. XUMUYECKHE 31€MEHThI. CUMBOJIBI XMMHUECKUX 3JIEMEHTOB. [IpocThie U ci10KHbIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas Gpopmyrna. BaneHTHOCT aTOMOB XMUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BeulecTB. OTHOcUTeNbHAssaTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIApHas Macca. MaccoBas 107151 XMMUYECKOT0 3JIEMEHTA B COEJUHEHN.

dusnyeckre ¥ XUMHYECKHE SBICHHUA. XUMUYECKass peakiys ue€ NpPHU3HAKW. 3aKOH COXpPAaHEHUs MacChl BELIeCTB. XuMHUeckueypaBHeHUs. Knaccudukarms
XUMHYECKUX PEAKLUM (COEMHEHNS, PA3I0KEHNUS, 3AMEILICHUS ).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI0H, ¢ IpaBuiiaMu paboThI B TabopaTopuu 1 NpuéMamu odparieHus ¢ 1a00paTopHbIM
000pyI0BaHNEM; U3YUEHHUE U OTTMCaHUE (PU3NUECKUX CBOMCTB 00pa3I[OB HEOPTAaHMYECKUX BEIECTB; HAOMOAeHHE (HU3NIECKUX (TUTABJICHHE BOCKA, TASTHHE JIb/IA,
pacTupaHue caxapaB CTYIIKe, KUTIEHUE U KOHJCHCAIUS BO/Ibl) U XUMUYECKHX (TOpPEHUECBEUH, TPOKAIUBAHIE METHON MPOBOJIOKH, B3aUMOJICHCTBHE Mella C
KUCJIOTOM) sIBIEHUI, HaOII0JeHNe U ONMCAaHUe PU3HAKOB MPOTEKAHUS XUMHUECKUX PEeaKIHii (pa3ioKeHue caxapa, B3auMOIeCTBUECEPHON KUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (11) npu HarpeBanuu, B3anMozeiicTeue xenesa ¢ pactsopoM coiu Menu(1l)); uzyuenue cnocoOoB pazaeneHus cmecei (¢
MOMOIIbIO0 MarHuTa, GUIbTPOBaHHUE, BBIMTAPUBAHUE, NUCTUIUIALINS, XpOMaTo-rpadus), MpOBEACHUE OUNCTKH TOBAPEHHOM coM; HAOII0CeHUE HOTTHCAaHNe
PE3yJIbTaTOB NPOBEJEHUS OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3/1aHUE MOJIEIEN MOJIEKYJI (LIapOCTEPKHEBBIX ) .



Baxneiimue NpeACTABUTE/IN HEOPTAaHUYECKUX BCIIECTB

Bo3myx — cmech ra3oB. CoctaB Bo3ayxa. Kucnopon — aneMeHT upoctoe BemmecTBo. Haxoxienue Kuciopoa B mpupoe, puzndeckne U XMMUYECKHE CBOWCTBA
(peakuyu ropenusi). Oxcuapl. [Ipumenenue kuciaopoaa. CriocoObl MogydeHHs KUCIOpo/a B 1a00paTOpUH U MPOMBIIUIEHHOCTH. KpyroBopor kuciopoaa B mpupo/e.
O30H — amnoTponHas MoAu(UKALUSI KUCTIOPOIa.

TemmoBoii 3¢ (HeKT XUMUIECKON peaKIiu, TEPMOXUMHUSCKHUE YPABHEHUS, IK30- U SHIOTEPMUICCKUE peakiuu. TOmIMBO: yroib 1 MeTaH. 3arps3HeHUE BO3/IyXa,
yCUIICHHE MTApHUKOBOTO 3 deKTa,pa3pylieHne 030HOBOTO CJIOS .

Bonopon — anemenT u npocroe BeuecTBo. HaxoxxaeHue Bogopoa B npupoie, Gu3ndeckue U XMMIUYeCKUue CBOMCTBA, IPUMEHEHHe, criocoObl nomyueHus. CoctaB
KHUCJIOT U COJIEH .

KonugectBo BemmectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. Monsipablil 00bEM ra3oB. PacdéTsl o XuMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoicTBa BoABL Boja Kak pacTBopuTens. PacTBopsL. HackIeHHbIE N HEHACHIIEHHBIE PACTBOPEL. Pacmeopumocms eeuwecms 6 6ode.1 Maccopas
JI0J1s1 BEIIECTBA B pacTBope. XUMHUYeckue cBoicTBa Bojbl. CocTaB ocHOBaHMM. PoJIb pacTBOPOB B IPUPOJIE U B KU3HH YesioBeKa. KpyroBopoT Bosibl B IpUpoE.
3arps3HeHUEenpUPOIHbIX BOA. OXpaHa U OYMCTKA NPUPOIHBIX BOJ.

Knaccuguxaius Heopranndeckux coeauHenuit. Oxeunpl. Knaccuduxanus okcuoB: coneodpasyroliue (OCHOBHbIE, KUCIOTHbIE, aM(OTEPHbIE) U
HecoseoOpasytomue. HomeHknatypa okcuioB (MexyHapoaHas U TpuBUajbHas). PU3HyecKkue U XMMUUECKUe CBONCTBA OKcHI0B. [lomyuenue.

OcuoBanus. Knaccudukamyst ocCHOBaHHMI: IENOYN U HEPACTBOPUMBIE OCHOBaHUs. HOMeHKnaTypa OCHOBaHMi (MEXIyHApOJHAS U TpUBHANbHAS ). PU3nUecKue u
XMMHUYECKUE CBOWCTBA OcHOBaHMi. [lonyuenne ocHoBaHuil.

Kucnotsl. Knaccudukanus kucinor. HomeHknarypa KucinoT (MeXayHapoHas U TpuBuaibHas). Ou3nueckre 1 XUMUIECKUE CBOMCTBA KUCTIOT. Psi akTHBHOCTH
meraioB H. H. bekerosa. [loyuenue Kucior.

Comu. Homenkmnatypa cosneit (MexayHapoaHas U TpUBHaIbHas ). OU3MUECKre U XMMUYECKUe CBOMCTBA cosieid. CIIocOObI MOTy4YEeHUs COTEH.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPTaHUYECKUX COCTUHEHHH.

XUMHYECKHH SKCTIEPUMEHT: KaueCTBEHHOE OIPe/IeNICHUE COJIepKaHHs KMCIOpo/ia B BO3LyXe; MOIydeHHe, COOMpaHue, paclio3HaBaHWe U M3y4YeHHE CBOMCTB
KHUCJIO0pO/ia; HAOMI0IeHNne B3aUMOJIEHCTBHS BEIIECTB ¢ KMCIOPOIOM U yCIIOBUS BOSHUKHOBEHUS M PEKPaIleHus TopeHus (Ioxapa); 03HaKOMJIEHHE ¢ 00pa3Lamu
OKCHJIOB U OITMCaHUE UX CBOMCTB; MTOJIy4eHHE, cCOOMpaHue, paclio3HaBaHUE U U3y4EHHE CBOMCTB BOJIOpo/ia (TOpEHHE); B3auMO/IeHiCTBIE BOAOPO/A C OKCUIOM
meau(1l) (Bo3MOKHO MCIONB30BaHUE BUEOMATEPHUAIIOB); HAOJI0JeHEe 00pa31ioB BEIIECTB KOJTUUYECTBOM 1 MOJIb; HCCIIeI0BAHNEOCOOEHHOCTEH pacTBOpEHUS
BEILIECTB C PA3JIMYHON PACTBOPUMOCTBIO; TPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOJIBI C
MeTaJIaMH (HAaTPHEM U KaJlbliueM) (BO3MOXKHO HCIOJIb30BaHKE BUIE€OMATEPUAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U LIET0OYEH ¢ IOMOIIbIO HHIUKATOPOB;
ycceioBaHle 00pa3lioB HEOPraHUYECKUX BEIIECTB Pa3-JIMYHBIX KJIACCOB; HAOJI0IEHNE N3MEHEHHU S OKPACKU UHIMKATOPOBB paCTBOPaxX KUCJIOT U LIEJI0UEH;
u3yudeHue B3aumoaencTBus okcu-1a meau(Il) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METAJJIaMHU, PEaKIMi HeHTpaau3anuy; Moly4eHue HepacTBOPUMBIX
OCHOBAHU, BEITECHEHUE OJHOT'O METAJUIa IPYTUM U3 pacCTBOpA COJIN; PELICHUEIKCIIEPUMEHTAIIBHBIX 3aj1a4 M0 TeMe «BakHelIIne Kjacchl HEOPraHUUEeCKUX
COEIUHEHUIY.

Ileproanueckuii 3aK0H U MepuoaMyecKas cucreMa xumuyeckux 3nemeHToB /1. . MenneneeBa. CtpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIHH

HCpBBIC IIOIIBITKH Knaccn(bm(aunn XUMHUYCCKUX 3JICMCHTOB. HOHHTI/IG (0] rpynnax CXOOHBIX 3JICMCHTOB (menquHe U MCJIOYHO3CEMCEIIbHBIC MCTaJJIbl, I'aJIOT'CHBI,
WHEPTHBIC Ta3bl. DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U TUAPOKCHJIBI.

[Tepuoanueckuii 3axoH. [lepuognueckas cucrema xumudeckuxanemento JI. . Menaeneesa. Bunpl Tabmuibl «llepronudeckas cucTeMa XAMHUYECKUX AJIEMEHTOB J]
. . MenneneeBay . [lepuonsl u rpynisl . u3nyeckuii CMbICT MOPSIIKOBOTO HOMEPA, HOMEPOB MEPHU- Ofa U TPYIIIBI 3JIEMEHTA .



Crpoenue atromoB. CocTaB aTOMHBIX si7iep. M30Tonsl. DiekTponsl. CTpoeHHe IEKTPOHHBIX 000J104€K aTOMOB IEPBBIX 20 XMMUUYECKHX JIEMEHTOB NEPHOIUIECKOI
cucrems! /1. . MengeneeBa. XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA I10 €0 IOJIOKEHUIO B Iiepruoandeckoi cucreme 1. M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paJnyca aTOMOB XMMHYECKHX 3JIe- MEHTOB, METAJUINYECKUX U HEMETAJJIMUECKUX CBOIMCTB 110 IpyIaMy IepuojiaM. 3HaueHue
IEPUOANYECKOT0 3aKOHA M IEPUOANYECKON CUCTEMBbl XUMHUUECKUX AJIEMEHTOB I pa3BUTHUS HAyKU U IPakTUKu . J]. M. MenzneneeB — yuéHblil ¥ rpaskJaHuH .

BHCKTPOOTPI/ILIaTCHBHOCTL XUMHYECKHUX JIEMECHTOB. XHMHYE- CKas CBSI3b (I/IOHHEU{, KOBAJICHTHA MOJIApHAd U KOBAJICHTHAs HEIIO- J'ISIpHaH). CreneHn OKUCICHUA.
OKHCIUTENBHO-BOCCTAHOBHUTEIILHEIC pE€aKkuuu. HpOHCCCH OKHCIICHHS ¥ BOCCTaHOBJICHH. OKHCIIUTEIN H BOCCTAHOBUTEIIM.

XUMHYCCKUM OKCICPUMCHT: U3YYCHHC o6pa3110B BCIICCTB MCTAJI- JIOB M1 HCEMCTAJIJIIOB, B3aHUMOJICHCTBHE THAPOKCHU A HUHKA C paCTBOPAMU KUCJIOT U menoqeﬁ;
IMPOBEACHUEC OIIBITOB, HJIJIFOCTPUPYIOMIUXIIPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (ropeHI/Ie,peaKum/I Pas310XCHU, COCI[I/IHGHI/IH).

Me:xnpenMeTHbIE CBSI3H

Peaﬂmam/m MCKIIPCIAMETHBIX CBsI3el Ipyu MU3y4YCHHU XUMHUB 8 Kiacce OCYHECTBIICTCA YEPE3 NCIIOJIB30BAHNUEC KAK O6IIII/IX CCTCCTBCHHO-HAYYHbBIX HOHﬂTHﬁ,
TaK U HOHSITI/II;'I, ABJIAIOMUXCA CUCTCMHBIMU [JI OTACJIBHBIX IMTPEAMETOB CCTCCTBCHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (aKT, TUTIOTE3a, TEOpHs, 3aKOH, aHATIN3, CHHTE3, KJIacCU(UKALIUA, IEPUOAUYHOCTD, HAOII0ICHHE,
SKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHHUE, MOJIEITh, SBJICHHE.

Odu3zuka: MaTepus, aTOM, NEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PATUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKH 3apsi, BEIIECTBO, TeJ0, 00bEM, arperaTHoe
COCTOSTHUE BEIICCTBA, ra3, (U3NIecKue BEIMUUHBI, CTUHUIIBI H3MEPEHUs, KOCMOC, IIaHETHI, 3BE3161, COTHIIE.

buonorus: dorocuntes, npixanue, 6uocdepa.

['eorpadmst: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MTOPOJIbI, TIOJIE3HBIE HCKOTIAEMbIE, TOTIITMBO, BOJHBIE PECYPCHI .

9 KJIACC

BelecTBo U XUMHYECKAs peaknus

[Tepuonuueckuii 3akoH. [lepuonuueckas cuctema xumuueckuxanemenToB Jl. . Menzaeneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTHB U3MEHEHUU CBOICTB
XMMHUYECKUX JJIEMEHTOB NEPBLIX TPEX NMEPUOIOB, KaIKs, KAJIbLMA U UX COCIUHEHUI B COOTBETCTBUH C I1OJI0KEHUEM DJIEMEHTOB B IIEPUOJIUYECKON CUCTEME U
CTpOEHHEM UX aTOMOB.CTpOEHHE BEIIECTBA: BUbI XMMUUECKOM CBSI3HU. THIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT TUIA KPUCTAIIMYECKON
PEETKN U BUJIA XUMUYECKOW CBS3U.

Knaccugukanus 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIEeCTB (MEXIyHapoJHas M TpHUBHAIbHAs). XUMUUYECKHE CBOICTBAa BEIIECTB, OTHOCSIIUXCS K
Pa3JINYHBIM KJIACCAM HEOPTraHWYECKUX COCANHEHNH, TeHETUYECKAs CBA3b HEOPIaHUYECKUX BEIIECTB.

Krnaccuduxarms XuMuuecKux peakifii o pa3inyHbIM MpU3HAKaM (II0 YUCITY U COCTaBY yYacTBYIOIIUX B PEAKIMU BELIECTB, 110 TETNIOBOMY 3P deKTy, mo
U3MEHEHUIO CTeTIeHEe OKUCIEHUS! XUMUUECKHX HJIEMEHTOB, 110 00PaTUMOCTH, TI0 YYACTUIO KaTAI3aTopa). DK30- M SHAOTEPMUUECKUE PEAKLH, TEPMOXUMUIECKHE
YpaBHEHHUS.

[Tonstie o ckopocTn xuMHuYeckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATUMBIX XUMHYECKUX peakiuix. [IOHATHE O TOMOTeHHBIX U TE€TEePOTEHHBIX
peakuusix. [lowamue o xumuueckom paeHogecuu. Paxkmopvl, GIUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu U NONA0HCEHUEe XUMULECKO20
PABHOBECUAL.

MexaHU3M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeakUil (3JIEKTPOHHBIN 0aJaHC OKUCIUTENbHO-BOCCTAHOBUTEIILHON PEAKIUN).

Teopust >1€KTPOIUTUYECKOM ANCCONUALUN. DIIEKTPOIUTH U HEXTIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHW3M ANCCOLMALUY BEILECTB € Pa3IMYHBIMUA BUJAMU
XuMuueckoii cBsazu. Crenenpb aucconuanuy. CUIbHBIE U Cl1a0ble SIEKTPOIUTHL.



Peakuun noHHoro ooMeHa. Y clIoBHs IPOTEKAHKS PEAKIIMi HOHHOTO OOMEHA, TIOJIHBIC U COKpANIEHHBIC HOHHBIC YpaBHEeHUs peakiuii. CBOWCTBA KUCIIOT,
OCHOBAHUI U coJIel B CBETE MPEACTABICHUIO00 MEKTPOIUTHYECKON Tuccoraiy. KauecTBeHHbIe peakiuy Ha UOHBI . [lonsamue o eudponuse coeti .

XUMUYECKHUI 3KCIIEPUMEHT: O3HAKOMJICHUE C MOJICTISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB MHEMETaoB (rpadura u
aJMasa), CIIOKHBIX BEIIECTB (XJIOPH/Ia HATPUS ); KCCIICIOBAHHUE 3aBUCMOCTH CKOPOCTH XUMHYIECKON PEAKIH OT BO3/ICHCTBHS PA3INIHBIX (JaKTOPOB; UCCIICIOBAHNE
3JIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLUALIMH KUCIIOT, IeJIoUei U conell (BO3MOXHO UCII0Ib30BAHNE BUIEOMATEPUAIIOB); IIPO-BEACHUE
OTIBITOB, MJUTIOCTPUPYIOIIUX IPU3HAKY IPOTEKAHMSI peaKInii MIOHHOTO 0OMeHa (00pa3oBaHue 0cajIKka, BBIICTICHUE ra3a,00pa30BaHKE BOJIbI); OIBITOB,
WUTIOCTPUPYIOLIUX IPUMEPbI OKUCIIU- TEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHil (TOpeHHe, peakIui pa3ioKeHus, COeTMHEHNS); PACTIO3HABAHUE HEOPIraHUUECKUX
BEILECTB C MOMOUIbIO KAUECTBEHHBIX PEAKLIU HA NOHBI; PELICHUE YKCIIEPUMEHTANIBHBIX 3a/1a4 .

HemeTanabl 1 MX coOeIMHEHNS

OOmas xapakTepucTuka ranoreHoB. OcoOeHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIe cTerneHu okucienus. CTpoeHne u pu3ndeckre CBOMCTBA MPOCTHIX BELIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpeE XJIopa (B3auMOAEHCTBUE C METAJlTIaMH, HEMeTalllIaMu, liesiouamu ). XnopoBogopoa. ConsiHas KUCI0Ta, XUMUYECKHE
CBOIiCTBa, MONy4eHHe, MpuMeHeHue. JleiicTBre X10pa U XJIOPOBOIOPO/Ia HA OpPraHU3M 4eloBeka. BakHelrine XJIOpUAbl M UX HAXOXKICHUEB IPUPOJIE.

OO6uras xapakTepuctika 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTePHBIE CTETICHN OKUCIICHHSI.

Crpoenue u pu3nyecKre CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPO/a M CEPhL. AJUIOTPOITHBIE MOU(PHUKAIIMN KUCIOPOAA U Cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBonopon, cTpoeHue, Gpru3ndecKiue U XUMUUecKrue cBOUCTBA. OKCUIBI Cephl KaK MPEeJICTABUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIO0Ta, pU3nuecKue U XUMUIECKHe
cBoiicTBa (00IIMe KaK MPeCTaBUTENS Kacca KUCIIOT U criennduyeckie). XUMUUECKUe PEakiii, JIeXalie B OCHOBE IPOMBIIUIEHHOTO CII0co0a MOoTyYeH s CEpHO
kuciothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakuus Ha cyib(aT-uoH. HaxoxaeHnecepsl U e€ coeTMHeHUH B pupoie . XUMUUYECKOE 3arps3HeHne
OKPY>KaIOIIEeH Cpe/Ibl COSTMHEHUSIMU Cephl (KUCIOTHBIC TOXKIH, 3arPsI3HEHNE BO3/IyXa U BOJ0EMOB), CIOCOOBI €0 MPeI0TBPAICHHUS .

OO6u1as xapakTepucThka 37eMeHToB VA-rpynnsl. OcOOeHHOCTHCTPOSHUS AaTOMOB, XapaKTEpHbIE CTEEHH OKUCIICHUS.

A30T, pacripocTpaHeHHE B IPUpPOJIE, PU3NUECKUE U XUMHUYecKue cBoicTBa. KpyroBopoT azora B pupoze . AMMHaK, ero pu3nueckuen XMMHUYECKHUe CBONCTBA,
MOJYUYCHUEC U IIPUMCHCHUC. Comn AMMOHUS, UX (I)I/ISI/I‘-IGCKI/IG U XUMHNYECKHE CBOﬁCTBa, IMPUMCHCHUEC. KauectBennas pe€akuuAa Ha NOHbI aMMOHMU. A3sortHas KHUCJoTa, eé
noJxydeHue, Gu3ndeckue 1 XMMUIeCKUe CBOMCTBA (00IIHe Kak MpeICTABUTENS Kilacca KUCIOT U crieruduyeckue. Vcnons3oBaHne HUTPATOB M COJICH aMMOHUS B
KayecTBE MUHEPATbHBIX Y100peHHH. XUMHUECKOEe 3arps3HEHUE OKPYKAIOLIEH cpe/ibl COEMHEHUAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3/1yXa, TOYBBI U
BOJIOEMOB).

®ochop, amnorpornHbie Moaudukayu pocdopa, pusndeckue U xumuueckue csorcta. Okeun hochopa(V) u pochopnas kucnora, Guznyeckue U XMMUUECKHIE
CBOICTBa, ToMyueHue. Mcnomnb3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI00pEHHH.

OO6mas xapakTepucTrka 31eMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOSHUS] aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHHUS .

VYraepon, aJuloTpOIHbIE MOAU(UKALIUH, PACTIPOCTPaHEHUE B IPUPOE, (H3UUECKUe U XUMHYECKHe cBoiicTBa. AncopOims. Kpyrosoport yrieposa B mpupo/e.
OKCI/I}II)I yriepoaa, ux (bmnqecxne U XUMHYECKUE CBOﬁCTBa, }IeﬁCTBHe Ha )XUBBIC OpTaHN3MbI, ITIOJTYYCHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6J’IeMBI, CBA3aHHEIC C
okcuaoM yriepoaa(IV); rumoresa rino0anbHOro MOTEIUIEHUS KIIMMaTa; MapHUKOBBIA 3()GeKT. YrombHas KUCI0Ta U €€ CON, UX (PU3UUECKUe U XUMUYECKHEe
CBOﬁCTBa, MOJIYUYCHUE U IIPUMCHCHHC. KauecTBennas peaKkiusa Ha Kap60HaT-I/IOHBI. Hcnonn3oBanne Kap6OHaTOB B 6BITy, MEIUIUHE, TPOMBIINIIICHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIWHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, STaHOJ, ITTULEPUH, YKCYyCHast
KHUCIIOTa). MXx cocmag u xumuueckoe cmpoenue. 1loHsTHE 0 OMOJOTMUYECKH Ba)KHBIX BEILECTBAX: KHMpax, Oenkax, yrieBojax — U UX POJU B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 OP2aHUYeCKUX U HeOP2AHUYEeCKUX COeOUHEHU.

Kpemnwmii, ero ¢pusnueckre m XUMUYECKUE CBOWCTBA, MoJydeHUeH nmpuMeHenue. CoequHeHus KpeMHuUs B pupoje. Oomme npectaBienus 06 okcuae kpeMaus(1V)



M KpeMHHEeBOH kuciore. CHIMKATBI, X HMCHOJIB30BaHHE B OBITY, MEAMIMHE, HMPOMBIIUICHHOCTU. BaowcHeliuiue cmpoumenbhble Mamepuaibl: Kepamukd,
cmexno, yemenm, 6emoH, dxcenezobemon. Ilpobnemovl 6€30nacHo2c0 UCNONBL308AHU CMPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU HCUZHU.

XUMHUECKUH IKCIIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTaHUYECKHMX BEIIECTB, CBOMCTB COJISTHOW KHMCIIOTHI; MPOBECHHE KAYeCTBEHHBIX PEAKIIUi Ha XJIOPU/I-HOHBI
¥ HaOJIFO/ICHUE TIPU3HAKOB UX MPOTEKAHMUS; OTIBITHI, OTPaXKAOIIHe PU3MIECKHE U XUMUYCCKHE CBOMHCTBA T'aJIOTEHOB M MX COSJIMHEHHI (BO3MOXKHO
UCIIOJIb30BaHUEBHICOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB); 03HAKOMIICHHE C 00pa3iaMu Cephl U €€ COSTMHEHUSIMH (BO3- MOXKHO
VICTIOJTb30BAHUE BUICOMATEPHAIIOB); HAOIIOICHUE Tipoliecca 00YTIIMBaHKS caxapa Mo/l ISHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, H3yUCHHE XUMUIECCKIX
CBOWCTB pa30aBIEHHOW CEpHON KHCIIOTHI, TPOBEACHNE KAYeCTBEHHOW pPeaKkIluy Ha CyIb(paT-uoH HHAOIOICHHE TPU3HaKa e€ MPOTeKaH!s; 03HAKOMJICHHUE C
(bU3MYECKUMHU CBOMCTBaMH a30Ta, (hochopa u ux coeAMHEHUH (BO3MOKHOMCIIONB30BaHUE BUACOMATEPHAIIOB), 00pa3liaMK a30THBIX U (POCHOPHBIX YIOOPECHUI;
HOJTIy4eHHUE, COOMpaHue, paclio3HaBaHUE U U3yYCHUE CBOWCTB aMMHUAKa; MMPOBE/ICHUE KAUSCTBEHHBIX PEAKIMii HA HOHAMMOHHUS U GochaT-uOH U U3yYCHUE
NPU3HAKOB MX MPOTEKAHUS,B3aNMOICHCTBIE KOHIICHTPUPOBAHHOMN a30THOW KHCIIOTHI C MEIbO(BO3MOKHO UCIIOIb30BaHUE BUICOMATEPUAJIOB); U3yYECHHUE MOJICIICH
KPUCTAUTHIECKUX PEMETOK anMasa, rpadura, ynnepena; 03HaKOMICHHE C TPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOHCTBOM TPOTHBOTa3a; MOydeHHe, COOMpaHue, PacCliO3HABAHNE U U3YYCHHE CBOMCTB YIJIEKUCIIOTO ra3a; MpOBeIeHNE KAYeCTBCHHBIX PEaKIMii Ha KapOOHAT- U
CUWJIMKAT-UOHBIN H3yYCHHE TIPU3HAKOB WX IPOTEKAHUS; 03HAKOMIICHHE C TPOAYKIIMEH CHITMKATHON MPOMBIIIICHHOCTH; PEIICHUE KCTICPUMEHTAIBHBIX 32124 110
TemMe «BakHeHIne HeMeTalIbl U UX COSTUHCHUS.

MeTtaJuibl M X COeIMHEHHSA

OO6mr1ast XxapakTeprUCTHKa XUMUUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH WX TTOJIOKEHUS B IEPUOINUECKON CHCTeME XUMUYeckux snemenToB 1. U.
MenpeneeBa 1 ctpoeHust aroMoB. CTpoeHneMeTaIuIoB. MeTainyeckas CBsI3b U METAINIMYECKast KpPUCTAIUIMYECKask PeIIETKA. JNEKTPOXUMUUECKUN PsAJ] HANPSKEHU
MeTamioB. dusnyeckue u XMMUUECKHE CBOWCTBA MeTasIoB. O01ue crnocoOsl momyyeHus: MeTaioB. [loHsITHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX
oT koppo3uu. CIuiassl (CTalib, YyT'yH, JIOPATIOMUHINA, OPOH3a) U UX IPUMEHEHNE B ObITY U POMBIILICHHOCTH.

[IlenoyHbIEe METAILIBL: TTOJIOKEHHUE B IEPUOIUYECKON ccTeMe XMMUUecKkux 31eMeHToB /1. . MenaeneeBa; cTpoeHre X aTOMOB; HAXOKICHUE B TIPUPOJIE.
dusnyeckre 1 XUMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kaiust). OKCUIbI U TUAPOKCUIBI HATPUA U Kaust. [[puMeHeHre menoYHbIX METaJUIOB U UX COEIMHEHHUH.

[IlenoyHo3eMenbHBIE METAUIBI MATHUW U KaJIBLIHI: TOJ0KEHUE BIEPUOIUIECKON cUCTEME XUMHUYECKUX diieMeHTOB Jl. 1. MeHeneeBa; CTpOEHUE X aTOMOB;
HaxoxaeHue B mpupoje. Guznueckre 1 XUMUYECKHe CBOMCTBA MarHUs U Kanblius. BaxkHelne coenuHeHns Kanblus (OKCHI, THAPOKCHI, CONu). JKECTKOCTH BOJBI U
C1I0cOOBI €€ yCTpaHeHus..

AJIOMMHUH: TIOJIOKEHUE B TIEPUOIUUECKON cUCTeMe XUMHUYecKuX deMeHToB J[. 1. MenneneeBa; cTpoeHrne aToMa; HaXoKAeHne Bupupoje. Gusndeckue u
XUMHYECKUE CBOMCTBA amoMIHUSA. AM(DOTEpHbIE CBOWCTBA OKCH/IA ¥ TUIPOKCHIA ATIOMUHUSL.

Kenezo: nonoxxeHne B IEPUOANIECKON crucTeMe XuMuueckux 3ieMeHToB J1. 1. MenpeneeBa; ctpoeHne aroma; HaxoxieHue B pupoe. Duznueckue 1 XUMUIECKUe
cBoifcTBa xene3a. Oxeupl, ruapokcu b conu sxxenesa(1l) u sxenesa(Ill), ux cocras, cBoiicTBa U OTyYEHHE.

XUMHUYECKUHN SKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3iiaMi METaJIOB U CIUTaBOB, MX (DU3UUECKUMHU CBOMCTBAMU; U3yUEHHE PE3yIbTaTOB KOPPO3MH METAIIIOB
(BO3MOKHO HCIIOJIb30BaHHE BHICOMATEpPUaIOB), 0COOEHHOCTEH B3aMMOACHCTBHS OKCHIA KATIbIUs M HATPUSIC BOJOW (BO3MOXKHO MCIIOJIH30BAHHE
BUJIEOMATEPHUAIIOB); UCCIEAOBAHUE CBOWCTB XKECTKOM BOJIBI; MPOLIECCAa TOPEHHUS JKee3a B KUCIIO- pojie (BO3MOKHO UCIOJIb30BaHUE BUJIEOMATEPUAIOB); TPU3HAKOB
MPOTEKAHUS KAYeCTBEHHBIX peaKIUii Ha HOHBI (MarHUs, KaabIlUs, aTIOMUHUS, IIMHKA, kene3a(ll) u xxenesa(Ill), menu(1l)); HabmoneHre U ONTMCaHUE MTPOIIECCOB
OKpAIllMBaHUs IUIAMEHU HOHAMHU Ha-TPUs, KaJIUs U KaJbIus (BO3MOKHO UCIOJIb30BaHUE BUEOMATEPHUANIOB); HCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB TUIPOKCHIA
IIOMUHHUS ¥ THIPOKCH]IA IMHKA; PEUICHUE SKCIIEPMMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTalibl ¥ UX COETUHEHUS .

XuMHuA H OKpY:KaKOWIas cpea

HoBble Matepuabl 1 TeXHOJIOTHMU. BelecTBa n Matepraiibl B TOBCEHEBHOM JKU3HU YeIoBeKa. XUMUS U 310pOoBbe. be3onacHoe 1cmnosib30BaHNE BEILECTB U



XUMUYECKUX peakiuii B ObITy. [lepBas mo- MOLIb P XMMHYECKHX 0XKOTax U OTpaBaeHUAX. OCHOBBI 3KOJIOTH- YECKOW TPaMOTHOCTH. XMMHUYECKOE 3arps3HEeHe
OKpy Karolencpe sl (peaenbHas aomnyctumas KonuenTpaus serects — [1J1K). Posib xuMuu B pereHun 3K010rHuecKux mpooseM.
[TpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB (YTOJIb, IPUPOIHBIN I'a3,HePTh), IPOIYKTHI UX MEPEPaAOOTKH, UX POJIb B OBITY M IPOMBIIIUIEHHOCTH .
XUMHUYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3lioB MaTEPUANIOB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MATEPHAIIBI).

MemnpenMeTHMe CBA3H

Peanu3arust MEXNPEAMETHBIX CBS3CH MPH M3YYCHUH XUMHUU B9 KJIacce OCYIIECTBIISCTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK U NOHATUH, SBISIOIIUXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIC TIOHATHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3, KiIacCU(UKaIUs, IEPUOANIHOCT, HAOIOICHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE,MO/ICIb, SIBIICHHE, TAPHUKOBLIA 3(dekT, TexHomorusa, Matepuaibl. GU3nka: MaTepus, aToM, dJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOI, PAJTUOAKTUBHOCTh, MOJIEKYJIA, HJICKTPUUECKHNA 3apsil, MPOBOAHUKH, MOTYIPOBOAHUKH, AUIIEKTPUKH, (POTOITEMEHT, MHIMKATOP,BEUIECTRO,
TEJN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ia3, PacTBOP, PACTBOPHUMOCTD, KPHCTAIUTMUYECCKAS PEIIETKA, CIUIABbI, (DM3UYCCKUE BETHMYMHBI, CAUHHIIBI U3MECPCHUS,
KOCMHYECKOE TMPOCTPAHCTBO, TUIAHEThI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, qpixanue, ouocdepa, sIKocucTeMa, MUHEPAILHBIC YI00PEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIIECTBA .

['eorpadus: armoctepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOJIB, OJE3HBIE UCKOTIAEMbIe, TOILTUBO, BOIHBIE PECYPCHI.



TOUKA \‘POCTA
JlabopaTtopHbie padoThbI '

8 kJ1acc

Ilpaxkmuueckaa paboma Ne 1. «H3yuenue cmpoenua niameHu»

Teopernueckast yacTb: ['opeHHEe — CIOKHBIN MPOLIECC, COMPOBOKAAIOUIUICS BbIICICHUEM 3HEPruu, Kak MPaBUio, B

BU/JIE TEIJIa U CBETa. Pa3nnyaroT roMOreHHOE ropeHue (Harpumep, pyu paboTe ra3oBoi FOpesik), U T€TEPOreHHOE TOpEeHNe (HalpuMep, TOpeHHe

CIUpTa U CyXOro roproyero). B paccMoTpeHHBIX puMepax miamsi HMeeT CXOJHOe CTpoeHHe. B HEM MOKHO BBIIEIUTH TPHU YaCTH.

BuyTpennuii KoHyC TEMHOTO I[BeTa (B Cilydae ra3oBOW T'OpPEIKHA CHHEro 1BeTa) ¢ Hu3kou temmeparypoit ~ 300—500 °C. 3xech mpoucxXoauT

MCIIaPEHUE U PA3JI0KEHUE TOPIOYETO BEIECTBA.

Cpennuii BOCCTaHOBUTENBHBI KOHYC COCTOUT M3 CMECH BO3JlyXa M TOpsAUIero rasa. 31ech IOJ BIMSHHEM Oo0Jiee BBICOKOW TeMIepaTyphl

(1500—1800 °C) mpoayKThl UCHApPEHUS M PA3TOKEHUS TOPIOYUX BEUIECTB aKTUBHO PEarupyroT ¢ KuciaopogoMm. Ecnu yacTh yriepona octares

CBOOOJHOM, TO €r0 MEJbYaNIINe YaCTUIBI PACKAIISIOTCS U MPHUIAIOT TUIAMEHH SIPKOe CBEYEeHHE. JTa 4acTh IUIaMeHH Oorara yrapHeiM razom CO —

CUWJIbHBIM BOCCTAHOBHUTEJIEM, MO3TOMY €€ Ha3bIBAalOT BOCCTAaHOBHUTEIbHOW. Touka Hamboliee BBICOKOM TeMmIepaTypbl HAXOAUTCS Ha OCTpUE

BOCCTaHOBUTEJIBHOI'O KOHYCA.

BuemHuii OKHCIUTENBHBII KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKPYXKAIOIIYI0 IUTaMs. 3/eCh MOJ BIUSHUEM 3HAUYUTEIHHOTO MPHUTOKA

KHCIIOpPO/Ia BO3/lyXa IMPOUCXOIUT MOJIHOE OKHCIeHue roprodero Bemectsa 10 CO2 u H20 (mpu ropeHuu cyxoro roprodero Ha OCHOBE YpOTPOMHUHA

Takke oOpasyercs N2). Ilpu 3ToM octaércsi M30BITOK KUCIOPOJa, KOTOPBIM IMPH BBICOKOW TeMmIepaType o0aJaeT BBICOKOM OKHUCIUTENbHOM

AKTUBHOCTBIO, TIO9TOMY BHEIIHSS YacTh IUIAMEHU HA3bIBAETCSl OKHCIUTENbHOM. lcmomnb3ys moaayB BO3[yXa, MOXKHO YBEIMUYHUTH TEMIEPATYpPY

IUTAMEHH.

[pakTuyeckas yacTh: Llenpb onbITa: U3y4UTh CTPOCHUE JIAMEHH, OIIPEIEIUTh TEMIIEPATYPy B Pa3HBIX €ro 30HAX MPHU UCIOIb30BaHUH PA3IUYHbBIX

MCTOYHUKOB TEILIA .

Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATypbl TEPMONAPHBII.

Hononnumenvroe 060pyoosanue. TATUB C 3KUMOM; JepKaTeib i1 IPOOUPOK; CIIUPTOBKA .

Mamepuanwl u peakmugsl: CIUPT 3TUIIOBBIN; CyX0€ TOpIOYee; CBeya.

Texuuxa 6ezonacHocmu.

1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPEeTruTech 0Kora.

2 . TepMormapa nocie u3BJIeUeHHs U3 IIIAMEHU OCTHIBAET He cpa3y — Oeperutech oxkora. 3.B cmupToBKe COJepKUTCS TOprovast )KUIKOCTb.

Huempykyus k 8inonnenuio:

1 .IloaxnrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TEpMOIAPY) K PETUCTPATOPY JAHHBIX (KOMIIBIOTEPY). 3aKpENUTE JaTYUK B LITATUBE TaK,

YTOOBI €ro KOHUYMK Kacayics GUTUIIS CHUPTOBKY .

2 . Baxrute cnupToBKy. Koria nokasanus cTaOMIM3HPYIOTCS, 3alIMIINTE 3HAUECHHE TEMIIepaTyphl Ha cXxeMme I1aMeHu (puc. 1).

3.IlepemenaiiTe TaTYUK TEMIEPATYPHI B CIACAYIONMIYIO TOUKY IJIAMEHHU B COOTBETCTBUHU CO cXeMOU. J[J1s aToro ocnabinsiite MyhTy u

nepemeniaiite e€ (BMecTe ¢ JanKoW U 1aTYNKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabMIn3upyroTCsl, CHOBA 3aHOCUTE 3HAYCHHE

TEMIEPATYpPbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4 . Tak u3MepbTE TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cXeMe . O . [loBTopuTe NeicTBUS CO CBEUOU U CYXUM FOPIOYHM.




TOUKA \!pocm

6.00parute BauManue! [Ipu U3ydeHnH CTPOCHUS IIAMEHHU CYXOT0 TOproYero ucnodb3yercs 1/4 yacts Tabnerku. Kycouek roprodero moMeriaroT Ha
KEepaMHUUECKYIO TUTUTKY.

Puc. 1. Touku usmepeHus TeMneparypbl INIAMEHU
7 . BHecuTe B miamsi CIUPTOBKU Ha MOJIMHUHYTHI TPOOUPKY. M3BnekuTe npoObupKy U3 IIIAMEHU U paCCMOTPUTE €€ TOBEPXHOCTb.
8 . IToBTOpHTE OMBIT CO cBevoi. Kakoro 1Beta oopazoBancs HanéT? Yto 3T0 3a BelecTo?
PesynbTaThl n3MepeHuii/Ha0I01eHu

M cTouHnk Temmeparypa okono ¢putuis [Temmneparypa B cpeHeit Temmeparypa B BepxHeil [UTo oOpa3oBanoch Ha
Ne  rensoTsl (KycouKa roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [HOBEPXHOCTHU IPOOUPKHU
1 CrimpToBKa
2 Caeua
3 Cyxoe roprouee

Bv1600b1:

B BBIBOAX yKa3aTh, KAKOWH MCTOUHUK TEIJIOTHI MPEANOUYTUTENBHO UCII0JIb30BaTh B XMMUYECKOH J1aOOpaTOPHH U IOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii nctouyHuk raMenu Obu1 ucrnosb3oBan? 2 . Kakas 4acth niamMeHu camasi ropsyasi?

3. Jlo xakoit MaKCHMaJIBHOM TeMIIepaTypsl ynaércs mporpeTs Tepmomnapy? 4 . Uro ropsiaee — HEHTp TUIAMEHH W Kpast?

5 . IloueMy criupTOBKa rOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeuYa — CBETSIUM? MOKHO JIM KCII0JIb30BaTh CBEYH B J1a0OPaTOpUN BMECTO

CIUPTOBOK?

6 . Kakue mpoayKThl TOpEeHUS! OAMHAKOBBI y CIMPTOBKM U cBeur? 7 . 3aganue Juist noarotosku k ['MA, BITP

[Ipu HarpeBaHuM TBEPABIX BEUIECTB B IPOOMpPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKH U HarpeBaTh TY YaCTh, IJ€ JEKUT BELIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHUBE U HArPEBATh TY YACTh, IJI€ JIEKUT BEILIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JIEKUT BEILIECTBO;

4.3akpenuTh MPOOHUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, /1€ JISKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue U1t pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xaure Maiikna ®apanes «ICTOpHS CBeYn» aBTOP OMUCHIBAET OMBIT, KOTOPHIil OH IEMOHCTPHPOBAJ HA CBOMX JIEKIHAX. B miams |

CBEYM OH MOMEIIAT U30THYTYIO CTEKISTHHYIO TpYOKY. O1H KOHell TpyOKH OIycKaJicsi He1aJeKo OT (QUTHIIS, BTOPOM BBIBOJIMJICS Ha

HECKOJIbKO CAHTUMETPOB OT IJIaMeHu. Uepe3 HeKOTopoe BpeMsi K KOHILY TPYOKH IOHOCHUIIN TropsIyto Jy4uuHy. [losBisiiaock

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJENBHO OT IIaMeHU cBedH. Kak MOXKHO 00BACHUTH 3TO siBJIeHHE?

Otger: B 3T0if yacTu miiaMeHn NpoUCXOoaUT ucniapeHue napaduna. [Tapsl mapaduna Ha Bo3ayXxe, PH MOJHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TuTaMeHeM CBeYH



JleMoHCTpanoOHHBIH 3KciepuMeHnT Ne 1. «Boloenenue u noznowenue menna — RPU3HAK XUMUYECKOU PeaKyuuy TOMKR !'POCTA

Teopernueckas vacte. Pabora mpoBoautTcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKHX peakluil». Brimenenue u

MOTJIOUIEHUE TEIUIOThI, U3MEHEHUE OKPACKU PAaCTBOPOB MJIM BEILIECTB, BBIJICICHHE I'a3a ABJSIOTCS OCHOBHBIMM ITPU3HAKAMU XUMHUYECKUX PEAKIIUM.
Taxxe uMeeT CMBICI OBTOPUTH PabOTY MpU BBEICHUU MOHSATHUS «TEIUIOBOM 2P PEKT peaKkium .

[paktuyeckast yactob. Llenb paboThl: MPOAEMOHCTPUPOBATH BBIACICHHE M MOTJIOIIEHHE TeIla MPH XMMUYECKHX peakiusx. CBs3aTh MOKa3aHHS
JIaTYMKa TEMIIEPATYyphl C OCA3ATEIbHBIMUA OLTYIICHUSMH.

Ilepeuenv oamuuxos yugposou 1abopamopuu: JATINK TEMIEPATYPHI TIIATHHOBBIM.

HHononnumenvnoe obopyoosanue: TBa XUMHUECKUX cTakana (50 mir), MpoMBIBaIKa C TUCTUILTUPOBAHHOMN BOJION, CTAKaH JJIsl CIMBAa OTPAOOTAaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: aTFOMUHUEBAs: IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kuciiotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHue Mep 0€30MacHOCTH MpU paboTe ¢ TUAPOKCUIOM HATpUi U
HarpeBaTeJIbHBIMU PUOOpaMH.

Uncmpykyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop wmenoun NaOH. U3mepste ero temnepatypy. [lomecture rpanyssl wim
IIPOBOJIOKY AIOMUHHS TaK, 4TOOBI HaJ HUMH OCTaBajcs CiIod >kuakoctu. Korma Haun€rcs peakuwus, oOpaTHTe BHUMAaHHE INKOJIBHUKOB Ha
BbIJICTICHHE Ta3a M yBEJIMUYEHUE TeMiieparypbl. JKenmaTenbHo (ecnu peakius UIET He CIUIIKOM OypHO) MPOWTH MO Kiaccy U JaTh UIKOJIbHUKAM
NOTpOraTh CTakaH, YTOOBbI YOEIUTHCS, YTO €ro COAEpPKUMOEe pazorpenock. OTMEThTE MaKCHMalbHYIO TeMIlepaTypy pacTBopa. IlomyueHHBIi
pe3ysbTaT 3aHeCUTE B TaOJIUILy .

2.IlpomoiiTe nat4mk Temeparypsl Bojoi. B crakan Haneiite ykeycHyro kucnoty Ha [ 1/3 o Beicote. M3MepbTe €€ Temmeparypy.

HeGonpmmmu noprusiMu  HachllbT€ THUJIPOKAPOOHAT HATpHsi, MOMENIMBas JaTYMKOM Temmeparypbl. OOpaTUTe BHHMaHUE IIKOJIbHMKOB Ha
BBIJICJICHNE ra3a - IPU3HAK XUMHUYecKor peakiuu. [TocmoTpure, kak n3mensercsa tremneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATYpPy pacTBOpa.
[TonydeHHbIH pe3ynbTaT Y4eHUKH 3aHOCAT B TaOnauiy.  PesynbTaTsl n3MepeHuii /HabIoaeHui

Pearupytomiue Bemiectsa Havanbnas Temnepatypa MaxkcumanbHas/ MUHUMaJIbHAS Beiaenenue nnm noriomeHue
pacTtBopa TeMIepaTypa pacTBopa TEIUIOTHI

PacTBop mienouun u anroMUHUIT
PacTtBOp yKCYyCHOM KUCIIOTHI U COZa
Bv16000b1: Yka3aTb NPU3HAKH XUMUYECKHX PEaKIUi.

Koumponvnwvie onpocwi:

1 .IlpuBenuTe npuUMEpPHI peakiinii, MPOTEKAIOIINX C BBIJICIIEHUEM TETIOTHI.

2 JInst mosrydeHust HeTalméHo N3BECTH MeJ MTPOKaJIMBAIOT IIPU BBICOKOW TeMriepaTtype. K kakoMy THITy MOKHO OTHECTH ATY PEaKIuio?

3.3aganue ansa noaroroBku k ' MA, BIIP: Tonbko XUuMHUUECKHUE SIBJICHUS IEPEUUCIICHBI B TPYIIIE:

1.I'openue cBeun, BeIMaZCHUE JOXKIEBBIX Kanenb, KulieHne BoAsl  2.Ckucanue s0JI09HOTO COKa, CKUCAaHUE MOJIOKA, pACTBOPEHHUE Mea B YKCyCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, IPOTYXaHUE KypPUHOTO sidlia 4.06pazoBaHue TyMaHa, TOpeHne OEHTaIbCKON CBEUH, FTOPEHHUE MPUPOIHOTO
rasa
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JleMOHCTpaIMOHHBIH IKCIepuMeHT Ne 2. «Pa3znoscenue 600bl I1eKMmpudecKumM moKom»
Teopernueckas vacte. [lepen Hawamom pabOTHI clieayeT OOCYAUTH CO MIKOJbHUKAMU BOMPOC: MPOCTHIM HIIM CIIOKHBIM BEIIECTBOM SIBIISICTCS BOJA.
[Tocne BBIABMKEHUS YUAIIUMUCS PA3IMYHBIX TUIIOTE3 YYUTENIb IPOCUT MPEATIOKUTH BAPHAHTHI UX SKCIIEPUMEHTATbHON IPOBEPKHU.

OOBIYHO MAaHHBIH ONBIT PEKOMEHIYIOT NPOBOAWTH B Tmpubope ['odmaHa, yCTPOMCTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOKHBIM JUIS
BOCHMHKJIACCHUKOB. YJ00Hee ero MpoBOAUTH B MpUOOpE MJsl OMBITOB C 3JIEKTPUUECKUM TOKOM, HCIONB3ys B KauecTBe 3JekTpoiuta 10%-Hbii
pacTBOp THUIAPOKCHIA HATPUS M CTajbHBIC (JIydllle HUKEIEBBIC) AJICKTpOAbl. Bo m30ekaHWe BCIICHUBAHHUS pacTBOpa IMPHU JAEMOHCTpPAIUU K
JNEKTPOJIUTY CIAEAYET 100aBUTh STUIIOBBIN ciupT (Ha 4 00BEMa pacTBOpa 3iekTponuTta 1 006EM 95%-Horo pacTBopa cnupTa) .

[TpakTryeckas yacte. Llenb paboThl: chopMUpOBaTh NPEACTABICHUS Y YUHAIIUXCs 00 aHAIM3€ CIOXHBIX BEUIECTB U U3MEHEHUH MOJIEKYJI CIIOKHBIX
BEIIECTB B X0J/I€ XMMHUYECKUX PEaKLUi.

Jononnumenvnoe 060opyoosanue: TIpUOOpP HJsl OMBITOB C JJIEKTPUYECKUM TOKOM; HCTOYHUK TIOCTOSHHOTO TOKa: NpPOOMpKH - 2 1T,
MPOHYMEPOBAHHbIE; JIYYHHKA; CHUPTOBKA; TPOOKU — 2 MIT, MUHIET .

Mamepuanet u peaxmugbei. cnupt 3TUNOBBINA, 10%-HbIH pacTBOP MIETOYH.

Texnuxa 6ez3onacnocmu: PabotaTth B oukax. TpeOyroTcs crienuanbHble Mepbl 0€30MaCHOCTH MPHU paboTe ¢ TUAPOKCUAOM HATPUS .

Huempykyus k evinonnenuro: 1.3an10JHUTE 3JIEKTPOIUTUYECKYI0 BaHHY M JIEMOHCTPALMOHHBIE IMPOOMPKH PacTBOPOM 3JIEKTPOJIUTA 3apaHee, 10
ypoka. 2.IlpogemoHcTpupyiite mpudop ydammmcs, 0ObSICHUTE €ro YCTPONUCTBO U BKIIFOUUTE MOCTOSIHHBIN 3JIEKTPHUYECKHIA TOK.

3.Habmromaercst BbICNIEHHE Ta30B Ha 3JeKTpoAax npudopa. Obparute BHUMaHUE YUYalIMXCsl HA TO, YTO OJIMH M3 Ta30B BBIJCISAETCS UHTCHCUBHEU U
3aHMMAaeT B JBa pasza OOJbIIH 00EM IO CPABHEHHIO CO BTOPHIM Tra30oM.

4.00cynuTe HaOMIOAaeMble MPU3HAKA XMUMHYECKOW peaKIuH, CIeJaiTe MPEINOJIOKEHHUS O TOM, B KaKUX MPOOMpPKaX HAXOAATCS KHUCIOPOHd U
BOJIOPOJI. DIIEKTPOIIU3 MPEKpaTUTE, KOraa B MpoOupKax Habepércs okoo 6 Ml BOAOPOJa U 3 MIT KUCIOPOIa .

5.00patuTe BHUMaHUE Ha pa3IUYHbIE 00BEMBI COOpaHHBIX ra3oB. [IpoOMpPKH MIIOTHO 3aKpOTE MPOOKAMM TMOJ CIOEM dJEKTpPoJuTa. Tierorneit
JYYUHOU OMpeAeNuTe HaTu4he KUCIOopoJa B MPOOWpKe, TOopsAIIeil TyduHOM MOM0XKTUTe BomopoA. IlpemnoxuTe ydamumcs 3aHECTH Pe3yabTaThl
HaOJIIOZICHUH B TaONIHILY. Pesynbrarel HabmO1eHII

Howmep npoOupku OO6béM raza Hazpanue raza

1
2

Bv1600bi: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMU CIIOKHBIX BEHIECTB B X0/1€ XMMUYECKOM peaKIii.

Koumponvhvie sonpocwi: 1. M0XHO JI1 10 BHEITHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT ra3a kuciopozaa? 2 .Kakue yacTUIbl COXpaHSIOTCS B X0/1€
MPOTEKAHUS PEAKIIMU PA3JIOKEHUS BOBI, a Kakue pazpymarorcs? 3 .Kak goka3zars, 4TO B COCTaBE caxapa COAEp>KaTcsi aTOMBbI yriepoaa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHL, peACTaBIeHHbBIe Ha pucyHKe. C MOMOIIBIO, KAaKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOG0CHYiTe CBOM OTBET, UCXOAS U3 CBOWCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t coOupaHus ra3oB




(A)
G:El’—gm
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JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MAaCChl BellleCTB)»

Teopernueckas yactb. [Ipu n3ydeHUn JaHHOM TeMbI Lieeco00pa3HO co34aTh NPOOIEMHYIO CUTYALUIO, Ui pa3peIleHHs]

KOTOPOH ydJalyecs BBIIBHTAIOT TUIOTE3bI, TPEOYIOIIHE SKCIIEPUMEHTAIbHON NpoBepku. [Ipu oOCyXaeHHH MpeIoKeHHBIX BapUAHTOB MPOBEPKH
BBIJIBUHYTBIX 'MIIOTE3 BOCBMHUKJIACCHUKH IPEJIAraloT pa3iuyHble BAPUAHTHl KOHCTPYKLUHU ITPUOOPOB, T.€. MPOSBIISIIOT TBOPUECKYIO aKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE TPHOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3HatoT o paborax M. B. JlomoHocoBa um A. JlaBya3be, MOCBSIUEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHsI MAcChl BELIECTB,
GOopMyIUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJE PEAKIUU JOJKHA OCTABAThCS MOCTOSHHOW. J[0OMBIIMCH MOHUMAHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

IIpakTuyeckas yacTb. L{enb paboThl: SKCIEPUMEHTAIBHO JOKa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvroe 060pyoosanue. BeCbl TEXHOXUMHUUYECKHE WM 3JIEKTPOHHbIC; CBeYa; K0y10a MI0CcKoA0HHas 250 MiT; J0XKKa JUIs CKUTAHUS BEILECTB.
Mamepuanwl u peakmugvl. cBeva.

Texnuka 6e3onacHocmu: BIIOIHATH TPEOOBAaHUS NIPU pabOTE C OTKPHITHIM IIAMEHEM.

Hncmpyrkyus k evinonnenuro: Ha peIlYaXKHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUHTENb 3aXHraer e€. Yuyaruecs
HaOJII01al0T, YTO B TeueHHe ~1 MHH paBHOBECHE BECOB HApyLIaeTCs, Yalllka C Topslleld CBeuoil MOJHMMAaeTcsl BBEpX. Ydallumcs 3afaroTcs
Bormpockl: «Kak MOXHO 00BsicHHTH HaOmromaemblii pakr? Kak 3TOT (akT corjacyercs ¢ 3aKOHOM COXpaHEHHsS Macchl BemiecTB?» OOcyxaeHue
JTAHHBIX BOIIPOCOB MPUBOAMT yJalIUXCs K MBICIH O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIIEAYeT U3MEHUTh KOHCTPYKIIHMIO prOopa.
VYuurens 3apaHee T0JKEH MOATOTOBUTH KOJIOY AOCTATOUHO OOJIBIIOrO 00BbEMa C XOPOIIO MOJOTHAHHONW MPOOKOM, B KOTOPYIO BCTaBJIEHA JIOXKEUKa.
B noxeuke 3akperuisercs cBeda. Bech mpuOop B cOope 3apaHee ypaBHOBemuBaeTcs Ha Becax (puc. 8) . Korma
yyauecsi IpUXosT K BBIBO/Y, UTO OIBIT CIEAYET IPOBOAUTH B 3aKPHITOM MPUOOpE, YUUTETh AOCTAET BECHI € KOO0,
3a)KUTaeT CBEeUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY M TJIOTHO 3aKpbIBACT. Y4allrecs BUIAT, UTO paBHOBECHE
BECOB HE HAPYIIIAETCS B XOJIE BCETO IKCTIEPUMEHTA .

Puc. 8. ITpubop mist teMOHCTpaK 3aK0Ha COXPaHEHHSI MAaCCHI BEIIECTB

BriBOabBI:

B BBIBOIaX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHUN XUMUIECKON PEAKITUN COXPAHSIETCS .
Konmponvnwvie 6onpocwi:

3anmanus s pa3BUTHS (PyHKIIMOHAIBHON IPaMOTHOCTH

1.1Tpu ropenuu ApoB ocTaéTcs 3051a. Macca 307161 MEHBIIIE MACChI B3SATHIX JIJIsI CXKUTaHUS ApoB. Kak MOKHO OOBSCHUTH 3TOT (PaKT?

2. Jlns mpUuroToBIeHHUsT MSICHOTO OylibOHA MOBap B3sUT Kycok msica maccoit 1 kr . Ilocme Bapku kycok msca cran BecuTh 800 r . [Touemy macca
M3MEHMIIach?
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JlemMoHcTpanMoHHBbIH dKcepuMeHT Ne 4. «OnpenesieHrne cocTaBa BO3yXa»

Teopernueckas yacth. [lepea mpoBeneHHEM SKCIEPUMEHTA y4yallUMCs HEOOXOIUMO OOBACHUTH YCTPOICTBO

npubopa, 4To 03HAYAIOT JesieHus. Takxke Heo0X0IuMO yOeIuThCs, YTO MPoOKa MPUOOpa TePMETUIHO 3aKPHIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAIBHO OMPENEIUTh 00bEMHYIO JI0JII0 KUCIOPOAA B BO3IyXE .

Hononnumenvroe 06opyoosanue: IpuOOp ISl ONPEICICHUS COCTaBa BO3AyXa, IITAaTUB, CIUPTOBKA, CTEKIITHHAS TAJIOYKA, JIyYUHA, CTAKAaH C BOJIOM.
Mamepuanwt u peaxmugsl’. KpacHblil Gpocdop.

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTBIO 00pAIIaThCS € TOPSAIIUM POCHOpoMm.

Huempykyus K 8blnoHeHuio:

1.Kpucrannuzarop HanoJoBHHY 3anoiHUTe Bo1oi. Ha moBepxHOCTh BBl moMecTuTe (hapdopoByro vamiky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCIOBHE SKCIEPUMEHTa — BIaXHBIA docdop ucmonb3oBarh Henb3si! Docdopa MT0MKHO OBITH B3SITO
OosbIie, 4eM TpeOyeTcst IUIs CBA3BIBAaHHUS BCETO KUCIOPO/1a, HAXOASIIETOCS B COCY/IE.

3.0t1kpoiiTe mpoOKy mpudopa U MOMECTUTE KOJOKOJ B KPHUCTAUIU3aTOp ¢ BomOM. Ilorpy3uTe KOJOKOI B BOJQY HACTOJIBKO, YTOOBI YPOBEHb BOIBI
COBIIAJaJl C HIDKHUM JIeJIeHHEeM KoJstokoma. [Ipu 3ToM HMKHHMI Kpail KOJIOKOJIa He JOJDKEH JI0XOAUTH JI0 JHA KpUcTaum3aropa . s 3Toro Koixokom
3aKpenuTe B MITATUBE WM IOMECTHTE Ha JHO KPUCTAJUIU3ATOPA JIBE CTEKIISTHHBIC MTAJTIOUKH .

4.CuIibHO pa3orpeB KOHEIl CTEKJISTHHOW NallouKd, ONMycTHTE €€ B KOJOKoN W mojoxrute Qocdop. Kak tompko ¢ochop 3aropencs, ObICTpo
U3BIIEKUTE MAJOYKy U 3aKpPOWTE KOJOKOJ MpoOkoil. Komokon 3amoiHseTcs TycThIM O€NbIM JBIMOM, COCTOSILIMM U3 4YacTH4eK (HochopHOro
AHTUJIPHTIA.

5.1Ipu ropenun ¢ochopa 00BEM BO3yxXa BHYTPH KOJIOKOJA BHAyaje OT HArpeBaHWs HEMHOIO YBEJIWYHMBAETCS, @ YPOBEHb BOJBI B KOJOKOJIE
noHmxaercss . [lo Mepe pacxomoBaHHMsS KHCIIOpOJa IUIaMs TOCTereHHO racHeT. benwiii docdopHblit anruapua pactBopsiercs B Boae . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJbI B KOJIOKOJIE TIOBBIIIAeTCs . B kpucramimsarop goneiTe BoAbI B
TakoM 00beMe, 9TOOBI BHYTPH U CHAPYX K KOJOKOJIA YPOBHHU OBUTH OJJMHAKOBBI M COBIA/IAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp U NMPH MOMOIIU TOPAIIEH TydHHbI YOSIUTECh B TOM, YTO OCTABIIUICS B KOJOKOJIE I'a3 HE MOIePKUBAET FOPEHHUS.

Pesynbrarsl HabmoaeHMI

Yucno nenenuit B npudope, Yucno nenenuii B npudope,
3aIl0JIHEHHBIX BO3AYXOM (J10 3aIl0JIHEHHBIX ra3zamu (Iocie Kakoii ra3 npopearupoan?
MIPOBEJICHUS PEAKIIVIH) MPOBEJICHUS PEAKIIVH)

BbiBoabI:

B BBIBOIaX yKa3aTh cojiepkaHue KHCI0poa B Bo3ayxe (B %).

Kontponbnsie Bonpockr: 1.Kakoii ra3 pacxomyercs npu cxxuranuu pocdopa B Bo3ayxe? 2.Kakoii 00béM kucioposa B Bo3ayxe? CKOIBKO 3TO
cocraBmsieT B nmporenTax? 3.Ilouemy st mpoBeneHus dKcrepuMenTa 6epyT u30obITok hochopa?

4.Kakoii ra3 ocTayicsi B KoJIoKoJie rmocie cropanust pocdopa? 5.3aganus ais noarorosku k ['MA, BITP

YKaxkuTe, B KaKyl0 TPYIITY BXOST BEIIECTBA, 3aTPA3HSIIONINE BO3IYX:

1.BOJISTHOM map, YIVIEKUCIIBIN ra3; 2.CepHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refnii, KUCIOPOT
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9 knacc

JdemoHcTpaunoHHbIi dkcniepuMeHT Ne 1. «TensioBoii 3¢ ¢eKT pacTBOpeHHUsI BelIECTB B BOJIE»
Teopernueckass vactb. PacTBOpeHue BemecTB NpEACTaBIsieT CcOo00M CIOXKHOE (U3UKO-XUMHUECKOE SBICHHE, 3aBUCAIIEE OT IPHPOJIBI
pPacTBOPEHHOIO BEUIECTBA U PACTBOPHUTEIIS, OT TEMIEPATyphl U KOHIEHTPALMK 00Pa3yIoIIerocs pacTBopa.

[Ipn pacTBOpeHMM KPUCTAJUIMUECKHUX BELIECTB B BOJE IPOMCXOAAT TPU OCHOBHBIX Ipouecca. 1.PaspymieHne KpucTalandeckod permérku
pPacTBOPSIEMOr0 BEUIECTBA — SHAOTEPMUUYECKHI MPOLECC.

2.I'upparanuusi, T.. B3aMMOJAEHCTBHE YaCTULL (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOI0 BEIIECTBA C MOJIEKYJIAaMHU BOJIbI — 3K30TEPMUYECKHI IpoIieCC .
3.IlepeHoc TUIPATUPOBAHHBIX YACTHI] OT TPAHUIBI KPUCTAI-PACTBOpP B OOIIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKIACTCS HU
BBIJICIICHUEM, HH ITOIVIONICHUEM TEIUIOTHI.

B 3aBucumoctu OT TOrO, TEIIOBOM 3P EeKT Kakoro U3 ABYX MPOIECCOB (pa3pylIeHHe KpUCTaia WIM TUApaTalus 4acTull) npeobiaaaer, oOuiui
TEIUIOBOM 3(PPEKT pacTBOPEHUS MOKET OBITh BEJIMUYNHON MOJIOKUTEITHHON WIIH OTPUIIATEIIBHOM.

[TpakTryeckas 4acte. [Jenb pabomsi: ONPENEIUTh TEIIOBOM 3 (HEKT pacTBOPEHHs CEPHON KUCIOTHI, THIPOKCH 1A HATPUS U HUTpaTa aMMOHHS .
Ilepeuenv oamuuxos yughposou 1abopamopuu’. NATINK TEMIIEPATYPHI TUITATHHOBBIH .

Hononnumenvnoe obopyoosanue: ctakan Ha 150 M — 3 WIT.; CTEK/IsTHHAS MTAT0YKa; TPOMBIBATIKA; MepHas MpoOupKa; Minareib — 2 T .
Mamepuanvt u peakmugbvi: cepHas KUcioTa (KOHI .); TUIPOKCH] HATPUS KPUCTAIUIMICCKUIT; HUTPAT aMMOHUS .

Texnuxa 6ezonachocmu: 1.CepHas KHCIOTa M THUIPOKCH]I HATpHs SBJISIOTCS arpecCUBHBIMH BemiecTBamu. Heobxomammo octeperatbcs HX
NOMAaJIaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo moMHUTH mpaBuiio pasBeaeHus kucinoT. 4.Ha paGouem mecte MOMKHBI OBITH
HEUTpaNM3yIoIINe cpeacTBa: 2%-Hble paCTBOPHI THIPOKapOOHATa HATPHUS U YKCYCHON KHCIIOTHI.

Hucmpykyus K 6b1noaHeHuio:

1.B mepBsiii ctakan HaneiTe 50 M Boabl. 2.C MOMOINIBIO AaTYUKA ONpEAEeTUTe €€ TeMIeparypy.

3.01meppTe 10 M KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, IIPU MEPEMELINBAaHUN PAaCcTBOpPA CTEKIISIHHON MaIOUYKOW BIMBATE CEPHYIO
kucnoty. OOpatuTe BHUMaHUE Ha MOPSAOK CMENIMBaHUS BOJBI U CepHOM KucioThl! CreauTe 3a M3MEHEHHUEM TeMIlepaTypbl IPH PaCTBOPEHUU
kucyoTel. Hanbosee BrICOKOE TTOKa3aHUE TEMIIEPATYPhl 3aHECUTE B TabuIly. JlaTyuk TIaTeIbHO MPOMOUTE BOJIOM.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJIO 8 T' TBEPJAOrO MOPOIIKA THIApoKcuaa Hatpus u BiedTe 50 mu BoAbl. OMyCTUTE AATUMK TEMIEPATYPhI U
nepemMeniaiite pactBop. OTMETbTE cCaMO€e BBICOKOE 3HaUEHHE TeMIepaTypbl. THIaTeIbHO MPOMONTE TaTYUK BOJIOM.

5.B TpeTuii cTakaH HACHIIBTE 15 T MENTKOKPHUCTAIITMIECKOTO HUTpaTa aMMOHUs 1 nipuieiite 50 Myt Bozbl. OMyCcTUTE JaTYMK TEMITEpaTyphl U OBICTPO
nepemeniaiite pacrsop. Hanbonee HU3Kkoe 3HaUeHNE TEMIIEPATyphl 3aHECUTE B TAOIUILY.

PesynpTarel n3mepeHuil/Ha0mo 1eHuit

Hccnenyemas cucrema JIMCTHILTHPOBAaHHAs BOJIA Boga + H2SO4 | Boga + NaOH Boma + NH4NO3

Temneparypa, °C
Buisoowi:
OTtpa3uTth, Kakol TemnoBoi A ekt mpeodiiagaeT Mpu pacTBOPEHUH B BOJE CEPHON KUCIOTHI, HUTPATa aMMOHUS, TUIPOKCHUIA HATPHSL.
KoumponsHuie 6onpochwi:

1.00bsicHUTE, TOUEMY TIPH PACTBOPSHHUH OJHHUX BEIIIECTB B BOJIC BBIJCISICTCS TEIUIOTA, PYTHX — ITOTJIOMIASTCS.

2.Ilpennonoxute TerioBor 3 (eKT mporecca pacCTBOPESHHSI B BOJIE THAPOKCHIA KaJIHS.




TOUKA \‘POCTA
IIpakTuyeckas padora Ne 1. D1eKTPOIUTHI M HEIIEKTPOJIUTHI '
Teoperuueckas yactb. [Ipu pacTBopeHHH B BOJI€ MOHHBIX COCIUHEHUN TMOJSPHBIE MOJEKYJIbl BOJBI OKPYKAIOT (COJMBBATHPYIOT) 3apsSKEHHBIC MOHBI,
NepeBoisi UX B pacTBOp. MoOJEKyIspHbIE COCAMHEHMs COJIbBATUPYIOTCS, HO HE pachaJaroTcsi Ha WMOHBI . B mepBoM ciydyae pacTBOp IMPOBOIUT
ANEKTPUUECKUN TOK, BO BTOPOM HET .

Onpenenuth NPUHAAICKHOCTh BEIIECTBA WM PACTBOpPA BELIECTBA K JJIEKTPOJIUTAM MOXKHO MPU MOMOLIM H3MEPEHUs 3JIeKTponpoBoaHocTH. Eciu
AJIEKTPOTIPOBOIHOCTh BEIMKA, TO HCCICIYeMbId OOBEKT — JJIEKTPOJUT. Ecnu 3HadeHWe 3IeKTponpoBOAHOCTH MeHbiie 20 mMrCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

IIpakTHyeckas 4acThb.

Llenv pabomoi: onpeeaNTh PUHAIC)KHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K JICKTPOIUTAM U HEIIEKTPOIUTAM .

Ilepeuenv damuukog yugposoi nabopamopuu: AATIMK SIEKTPONPOBOTHOCTH . [lomomHutensHOe oOopynoBaHue: crakaHbl Ha 50 M, IITaTUB C
3KMMOM; TIpOMBIBaJIKa . MaTepuasnbl U PEakTUBbI: AUCTUIUIMPOBaHHAsA BOJA; o 20 MII STUJIOBOTO CIHpTa, OEH3MHA, KepocuHa; 5%-HOro pactBopa
caxapo3bl, pactBopa crupta (1:1), 5%-Horo pactBopa xjopuaa HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOpoAa; 5%-HOro pacTBopa TMIPOKCHIA HATPUA,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYUMU KUAKOCTIMH (CIIHPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOIHKHO OBITH OTKPBITOTO OTHSL.

HUnempyxyus k einonnenuio:

1.B crakan nomecTuTe MOBapEHHYIO COJIb U OIYCTUTE B CTAKaH JATYUK 3JIEKTPONPOBOAHOCTH . [IpoBOAMT 111 COJIb ANIEKTpUUECKH TOK?
2.Ananornusble JEHCTBUA MPOBEAUTE C caxapo3oil . 3 . B crakan Hanelite 20 M1 HCCIIElyeMOro pacTBopa.

4.0nycTUTe B HETO JAAaTYUK 3JIEKTPOIPOBOIHOCTH, 3aKpPEIUIEHHBIN B janke mratuBa. HabmionalTe 3a M3MEHEHHEM 3HAuY€HUs AJIEKTPOIPOBOJIHOCTH.
Korna noka3anus 1aTymka nepecTaHyT U3MEHATHCA, 3alUIINTE €ro 3HaYeHUE B TAONIHILY .

5.00parute BHMUMaHue! J[aTuMK TOCIE KaXXJIOTO OMBITa TIIATEIHHO MPOMBIBAETCS BOJOW. 6.3aTe€M JAaTUYMK OIYCTUTE B CIEAYIONIUN PacTBOp .

AHasiornyHele JefcTBUS NpoJIeNaiiTe co BCEMU paCTBOPAMHU. Pe3ynbTarhl H3MepeHuit
Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DNEKTPOIUT UITH HEAIEKTPOJIUT
1
2

Koumponvhvie sonpochwi:

1.O0pamaroT BHUMaHHE, YTO HU JUCTUUIMPOBAHHAS BOJA, HU TBEPAAs COJIb HE TIPOBOJIAT DJIEKTPUUECKOTO TOKA. TeM He MEHee pacTBOp COJIM B BOJIC
MPOBOAMT IEKTPUUECKHUNA TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYIA-TO MOSBISIOTCS MOABUKHBIE 3apsabl. [1og 3To HaOMOIeHNEe BBOJISAT ONPEIEICHHE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIUTUUECKON TUCCOIHAIIH.

2 . Bcerna nu BoJiHBIE PaCTBOPHI BEUIECTB MPOBOIAT dIEKTpUueckui Tok? He Bcerna, T.e. HEKOTOpHIE BEIIECTBA HE NAlOT MOHOB MPU PACTBOPEHHUH .
DTO — BeIlleCTBA C MOJIEKYJIAPHOU KPUCTAUIMYECKOM peméTkol.  3.3amanud ansa noarotoBku k ['IA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCSI:

l.ruapoxcun 6apus; 2.¢ocdat maruus; 3.cynbdun meau(ll); 4.xapOonar kambius.

b) DnexkTpuyueckuit TOK IPOBOIUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP IIIUILEPHHA; 3.paCTBOP IUIFOKO3bI; 4.pacTBOP TUAPOKCHIA KAJIBIIHS.

JladoparopHblii onbIT Ne 1. «BinsiHue pacTBOpuUTeIsi HA INUCCOLUALHION»



TOUKA \!pocm

Teopernyeckas yacTb. Bo MHOrMX XJIOpUIax MEPEXOAHBIX METAIOB CBA3M MMEIOT B 3HAUMTEIBHOM MEpPE KOBAJICHTHBIM Xapaktep . MamononspHble
pacTBOpUTENU (CIUPT WM alleTOH) COJBBAaTUPYIOT MOJEKylbl nenukoM. [Ipu 1noGaBneHMM BOJBI OHA COJIbBATUPYET HMOHBI, BbI3bIBAs
JIEKTPOJINTUYECKYIO JUccoLualuto . L[BeT pacTBopa py 3TOM U3MEHSETCS, a 3JIEKTPOIIPOBOAHOCT PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMUpoBaTh MPEICTABICHUE O POJIM PACTBOPHUTENS B DJIEKTPOIUTHIECKOMN TUCCOLMAIINN.

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu’. JATIMK SJIEKTPOIPOBOJTHOCTH .

Hononnumenvroe 0b6opydosanue. 1Ba BBICOKMX XUMU4eckux crakaHa (50 mu); CTeKIIsIHHAS MaIovKa.

Mamepuanet u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBbIi LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YaIlIKe JJIs BHINAPUBAHUS . XPAHSIT
B IUIOTHO 3aKPBITOM COCY/I€E); alleTOH WJIH CIUPT .

Texnuxa 6ezonacnocmu: 1 . CnupT U aneroH — roprouue BemecTa. He ncnonb3oBarh oTkpbITOoe IuiaMs. CrienuanbHble MEphbl O€30MACHOCTH IIPU
paboTe ¢ roproYrMH KXUAKOCTsIMH. V30erath nmonaianus cojieit MeIyd Ha KOXKY U OJICKAY, TaK KaK OHU SITOBUTHI.

2 . [Ipu nomaganuy CMBITh XOJIOAHOM BOAO# 0e3 MbLIa.

HUnempyxyus k einonnenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 Mt cimpTa WM aneToHa .

2.PacTtBOpUTE BelIecTBO, MepeMeENInBasl COACPKUMOE CTakaHa CTEKISTHHOW manouykoil. Eciu pacTBOpUTH CONIb MOTHOCTHIO HE yHAETcs, aKKypaTHO
CJIEMTE MOJyYEHHBIN PACTBOP B APYIOM CTAaKaH.

3.Ilorpy3uTe B pacTBOp LIYH JAaTYUKA SJIEKTPOIPOBOJAHOCTH U U3MEPHTE FIEKTPOIPOBOAHOCTD .

4.0O0patuTe BHUMaHKE Ha [[BET pacTBopa. [Ipuieiite k pactBopy 25 mit Bosl. [lepemenaiite, oOparute BHUMaHUE HAa H3MEHEHUE OKPACKH.

5.M3mMeppTe 371€KTPOIIPOBOAHOCTD NOJYYEHHOTO pacTBoOpa .

Pesynbrarsl uzmMepenuii/HabmoieHui

BemectBo DIIEKTPOMPOBOITHOCTh B CIIUPTE (AI[ETOHE) DIIEKTPOMPOBOIHOCTH MOCTE T00aBICHUS BOJIBI

Xnopun meau (I1)
Bb1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA 3JIEKTPOIIPOBOIHOCTD COJIH.

Konmponvuvie 6onpocwi: 1.0 4€M CBUIETETBCTBYET POCT MIEKTPOIPOBOTHOCTH COJIU MPH Jo0aBieHnH Bobl? 2 . [TouemMy n3MeHsieTcs BET pacTBopa’?
3 . Kak BimsieT npupoa pacTBOPUTENS Ha SJIEKTPOIUTHIECKYIO JHCCOIHAIIHIO?

Jla6opaTopHblii onbIT Ne 2. «CHJIbHBIE U CJ1a0ble YJIEKTPOJIUTHD)

Teopernueckast 4acTb. DJIEKTPOIUTAMU Ha3bIBAIOTCS BEIIECTBA, PACIMAJAIONIMECd HAa MOHBI BCIIEJICTBUE AJIEKTPOIUTHYECKOU

JTUCCOITMAITMU. PacTBOpPBI 3JIEKTPOJIUTOB SBISIOTCS TMPOBOJHUKAMH BTOPOTO pOJAa, TaK KaK TMPOBOMIAT IIEKTPUYECKHUN TOK 3a cYET nMoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOTUTHYECKON TUCCOIMAIUHU AJIEKTPOJIUTHI YCIOBHO PA3elisiOT Ha CHIIbHBIE M cia0Oble. CHIIbHBIE DIIEKTPOIUTHI MPAKTUYECKH
MOJTHOCTBHIO TUCCOIMUPOBAHBI HA HOHBI B pa30aBICHHBIX pacTBopax . K HUM OTHOCSATCS MHOTHE HEOPTAHHMYECKUE COJIH, HEKOTOPHIE KUCIOTHI M IIET0YN
. Cra0ble 371eKTpO- JIUTHI JIMIIb YACTUYHO TUCCOIMUPOBAHBI Ha MOHBI, KOTOPHIE HAXOMIATCS B TMHAMHYECKOM PAaBHOBECHH C HEIUCCOIMUPOBAHHBIMHU
Monekynamu . K c1aGpiM 37IeKTpOoIUTaM OTHOCSATCS MHOTHE OPTaHUYE€CKHE KUCIOTHl M1 OCHOBAHHS .

[IpakTtuueckas 4yacthb. [Jenb pabomul: ONPENENHTH, SBISIOTCS JIA BbIIAHHBIC BEMIECTBA CHJIBHBIMH WJIM CIA0BIMH JJIEKTPOJUTAMU HAa OCHOBAaHUU
U3MEPEHHUSI SJIEKTPOIPOBOJHOCTH UX PACTBOPOB .

Ilepeuenv damuuxos yugposotl nabopamopuu’: NATINK IEKTPOIPOBOTHOCTH .

HononnumenvHoe 060pyoosanue. TpU XUMHUECKUX cTakaHa (25—>50 mut), mpoMbIBaiIKa ¢ TUCTHILTUPOBAHHONU BOJOH .

Mamepuanst u peakmuswt. 10 %-Hble pacTBOPHI COJITHOM, a30THON M YKCYCHOM KHCIIOT (JKEIaTeNIbHO B KarelbHUIAX ); GriibTpoBanbHas Oymara .




TOUKA \' POCTA
Texnuxa 6ezonacnocmu: CoboaiiTe Mepbl 0€30MACHOCTH MPHU padOTe C KUCIOTAMH U IIETIOYAMHU. \

Huempyxyus x gelnonenuio:

1.B Tpu crakana HanelTe no 25—>50 M1 JUCTUIIMPOBAHHON BOJIBI.
2.B nepBrlii cTakad 1006aBbTe 1 KA yKCYCHOM KHCIIOTHI, BO BTOPOM — COJISTHOM, B TPETHM — a30THOM.

3.U3MepbTe 2IeKTPOIPOBOJHOCTD KaXKA0TO PACTBOPA, BHITHPAs LIYyT (PMIBTPOBAILHOM OyMaroi mocjue Kaxaoro M3MEpEeHus .
Pe3ynbTaThl n13MEpeHUH

No poOb1  [3HaueHue 3neKkTponpoBogHOoCcTH, MKCM/cM  |Ha3BaHue BBIJTaHHOTO BEIIECTBA

1
2
3

Bvi6oowvi: OTpazute NprUHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaM. KOHTpOIbHBIE BOITPOCHI:
1.IToueMy pacTBOp COISHOM KMCIOTHI JIy4IlI€ IPOBOAUT INEKTPUUECKUIN TOK [T0 CPAaBHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTBI?
2.K KakuM 3JIEKTpOJIUTaM OTHOCUTCS pacTBOP a30THOM KUCIOThI? 3 . 3amganue i noaroroBku k ['MA, BITP

DopMyITBI TOJIBKO CIIA0BIX AJIEKTPOIUTOB MPEICTABICHBI B PAIY:
1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnS0O4, MgCl2, HBr

JemMoHcTpanuoHHbIi onbIT Ne 2. «3yueHue BAUSITHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHI)

Teopernueckas yactp. CyliecTBYIOT pa3Hble MOAU(UKALUMU TpUOOpa JUIsl U3yYeHHUs XUMHUYECKUX peakiuil. B oHONH KOHCTpyKUIMHU pojb peakropa
BBINOJIHAET 00bIYHASI TPOOUPKA, B IpYroi, 60jee COBpeMeHHOH, — cocya JlannonbTa.

OpnHako TeXHHMKA IEMOHCTPAIlMU IKCIEPUMEHTA OCTAaETCs OAMHAKOBOW. MeHsieTcst TUIIb MOPsI0K CMEIIMBaHUs pearupyronux semiects. CHayana B
IPOOUPKY-PEAKTOP 3aIMBAETCS PACTBOP KUCIIOTHI, a B HETO MTOMEIIAETCS TBEPIOE BELIECTBO (LIUHK, MPaMop).

[TpakTuyeckas yacTb. L{enb paboThI: U3yYUTh BIMSHHUE PA3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuenv damuukoe yugpoeoii 1abopamopuu’. JaTINK TEMIIEPATYPHI INITATHHOBBII.

Hononnumenvrnoe ob6opyoosanue. IpuOOp A U3YyYEHUsI CKOPOCTH XMMHUYECKMX PEaKLMi; 3JIeKTpUUecKas MJINTKa; CTakaH XMMUYeckuid Ha 250 mu;
HIMnaTesb; KPUCTAJUIU3ATOP JUIsl MpoMblBaHus cocynoB Jlannonbsra; npodupku [1X-21 (3 mr .) .

Mamepuanet u peaxmuguei. consinast kuciota (4%-ne1it); consaas kucaota (10%-Hblit); KyCOYKH MpaMopa; OPOIIOK MpaMopa; yKcycHas kucioTa (6%-
HBII); TUHK; Tepokcu]l Boropoaa (3%-Heblil); nuokcua mapranua (IV) .

Texnuka 6ezonachocmu.; Co0itoaTh MpaBuia paboThl C KUCIOTaMH U HarpeBaTebHBIMU 3JIEKTPUYECKUMU PUOO- PaMU .

Hucmpykyus k 6b1nonHeHuio:

Onvim 1.BayvstHue Npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oxnHO koneno cocyna Jlanmonbra Hanelite 3 mur 1 M pacTBop yKCYCHON KHCTOTHI (E16%-HBII pacTBOp), B APYroe KOJICHO MOMECTUTE 2—3 TpaHyIIbl
nuHKa. Bo Bropoit cocyn Jlan- nonbra Hanelte 3 mu1 1 M constHoM kuciotel (F14%-Hblit), B Ipyroe KojieHo — 2—3 rpanynisl UHKA . [Ipucoeaunure
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIEpeNeTe KHUCIOTHI B cocyaax JlanmonpTa K rpaHyigaM nuHKAa. CpaBHUTE YpPOBHU JKHIKOCTH B
MaHOMETPHYECKHUX TpyOKax. VYuyamuecs 1enaroT BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEaKIUH .



Onvim 2. BnusiHue KOHIEHTPAIUY PEearupyroIuX BEIIECTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHOM KUCIOTHI, B JPYroe KOJEHO moMectute 2—3 rpaHysbl HUHKA . Bo BTOpo# cocyn
Jlannonbra nHanedite 3 ma 10%-HOM CONSHOM KHUCIOTBL, B JApyroe KojieHO — 2—3 rpanyiabl nuHka. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHUMaHue! OJHOBPEMEHHO MepeneiTe KHUcIoThl B cocynax Jlanmonbra Kk rpaHynam LHMHKA. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TPYOKaXx. VYyamuecs 1€1ai0T BBIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIUH.

Onvim 3. BnusiHue TeMrepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B onHo koneno cocyna Jlangonera Hanerre 3 ma 10 % constHOM KHMCIIOTBI, B APYroe KOJIEHO MOMECTUTe 2—3 rpaHyibl MHKA . Bo BTOpoO# cocyn
Jlanponbra Hanedte 3 mu 10%-HOM coms- HOW KHUCIOTHI, HarpeTod Ha BoAsHOM Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyasl JlaHa0IbTa K MAHOMETPUUECKUM TPYOKaM.

OOpatute BHUMaHue! OJHOBpEMEHHO MepeneiTe KuUcIoThl B cocynax Jlanmonbra K TpaHynam LHMHKA. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O pa3HOM CKOPOCTU XUMHUUECKUX PEAKIIUH .

Onwvim Ne 4. BiiusiHME IOBEPXHOCTU COIIPUKOCHOBEHUSI PEarupyrolIX BEIIECTB HA CKOPOCTh XUMUYECKON peakLuu

B oano koneno cocyna Jlannonsra HaneiTe 3 M 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momMectuTe 1 r MpaMopa, B3ATOro B Bujae Kycouka. Bo
BTOpOil cocyn Jlannonbera Haneiite 3 mit 4%-HOU CONSHON KUCIOTHI, B Jpyroe KojaeHo — 1 r nopomika Mpamopa. [lpucoenunure cocysl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepeselTe KHUCIOTHl B cocynax Jlanponebra Kk Mpamopy uLuHKa. CpaBHUTE YpPOBHM JKUAKOCTU B
MaHOMETPUYECKUX TPYOKax. VYyamuecs 1enaaroT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKLUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpAIMOHHBIE TPoOUpPKH ¢ 2 M 3% -HOTO pacTBOpa MepoKcHUaa Bojopoaa. BreiaepxuBaror
npoOMpPKH B BoJAE OKOJIO 2 MUH. M3Biekute nmpoOMpKH U3 BOASHOW OaHM M NPOAEMOHCTPUPYHTE ydyallMMCs pe3ylbTaT — HAa CTEHKAaX MPOOUpPKH
HOSBUJIIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupok BHeCHTe Ha KOHYMKe mmareis auokcuj mapranua (IV) . HaOmromator sHepruuHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (QakTOpPOB 3aBHCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasinoxeHHe MepoKcHaa BOJOpoJa B
IPUCYTCTBUM nokcuaa Mapranua (IV) cuauana uaér ouenb ObICTpO, a 3aTEM 3amMeseTcs?

3.3amanus 11 pa3BUTUS (PYHKIIMOHAIBHOM IPAaMOTHOCTH:

B Tpu oguHakoBble MPOOMPKU YUEHUKH HAJIWUIIM 1O 5 MJI pacTBOpPa COJITHOM KUCJIOTHI OAMHAKOBOM KOHIIEHTpaluu. B mepByo mpoOHpKY MOJIOXKUIN
CTPYXKKHU ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Meraia. Haubollee MHTCHCUBHO BBILCICHHE Ta3a HAONIONANN B TpeTbeil IPOOHpPKE ¢ HemsBecTHHIM MertamioM. BoCt
BTOpOH NMPOOHMpPKE ¢ IMHKOM MHTEHCHUBHOCTH BBIJICJIEHUS Ta3a OblUla MEHbIE, 4YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHSI ra3a Obljla HAaMMEHbIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIIOIIEr0 Ha CKOPOCTh peakiuu, HabOmromanu ydammecsi? 6) Kakoit meramn mor
HaXOJUTHCS B TPETheH nMpoOupke? 3anuinTe Ha3BaHue MeTalla.

4. Ha rpaduke mpeacraBieHa 3aBUCUMOCTh KOHIIGHTPALMM HCXOAHBIX BEUIECTB M MPOJIYKTOB PEAKIMH OT BPEMEHHU
INPOTEKaHUs PEaKLUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHILIEHTPAIIMM MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMU OT BPEMEHHU MPOTEKAHUS A

peakuuu
Ornpenenure, kKakasi KpUBasi ONUCHIBAET U3MEHEHUE KOHIIEHTPALIMN UCXOAHBIX BEUIECTB, a KaKasi — MPOJYKTOB PEAKIIUH .

Ty
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