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TOUKA \!pocm

- ITosicHuTeIbHAS 3aIUCKA

Pabouas nmporpamMMa o XMMUU Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHuUs COCTaBICHA HA OCHOBE
MOJIO’KEHUHN U TpeOOBaHUMN K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOI MPOrpaMMmsl,
npezcTaBieHHbIX B DegeparbHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO OOIIETO
00paszoBaHMs, YTBEPKACHHOTO pUKa3oM MuHucTepcTBa 00pazoBanus U Hayku PO Ne 287 ot
31.05.2021, ¢ yuerom [IpumepHoii mporpammsl Boctiutanus, OCHOBHON 00pa30BaTeIbHOM MPOTrPAMMBI
MAQOY COI c. bonwmmoi Menuk, ocHoBHOTO 00111er0o oOpazoBanuss MAOY COI c. bonbmoi Menuk,
npUMepHOi paboueil mporpammel HCTUTYTa cTpaTeruu pa3BuTus oopasoBanus Poccuiickoit AkagemMun
obpazoBanust M, 2021 B COOTBETCTBUU C

- [Tonoxxennem o pabodeit mporpamme yaeoHoro npeamera, kypca MAOY COII c. Bonwmioit Menuk

U OPUEHTHPOBAHA Ha PEATM3aLMIO B LIEHTPE 00pa30BaHMsl €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HanpassieHHocTel «Touka poctay, cozganHoro Ha 6aze MAOY COLLI c. bosnbioit Menuk ¢ 1esbio
pa3BUTHS y 00YUaIOIIMXCS €CTECTBEHHOHAyYHOU, MaTeMaTuyeckoi, MH()OpMaIlMOHHON TPaMOTHOCTH,
(GopMHpPOBaHUS KPUTUIECKOTO M KPEATUBHOTO MBIIIUICHUS, COBEPIICHCTBOBAHNUS HABBIKOB
€CTECTBEHHOHAYYHOH U TEXHOJOTHUYECKOW HAMPaBIEHHOCTH, a TAKKe AJIs PAKTUUECKOH 0TpaboTKH
y4eOHOro Marepuasa 1o yueOHbM peameram «Pusnkay, «Xumusy, «buonorusi.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peajin3alysi 00pa3oBaTeIbHbIX IPOrpaMm
€CTECTBEHHOHAYYHOH U TEXHOJOIMUYECKOW HalpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSMH 3aKOHOIATENILCTBA B chepe 00pa3oBaHus U ¢ yI€ToM pekoMeHaanuii dexgepanbHOro
ornepaTopa yueOHoro npeamera «Xumus». OdpazoBaTenbHas IporpaMMa Mo3BOJISIET UHTEIPUPOBATH
peanu3yeMble 3/1eCh OJIXObI, CTPYKTYPY M COJIepKaHUe ITPU OpraHu3alui 00y4eHUsl XUMUU B 8—9
KJIaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIMHBIX Y9eOHO-MeToan4decKkuX komruiekcoB (YMK).
Hcnonb3oBanue 060py1oBaHUs LIEHTpa

«Touka PocCTa» MO3BOJIACT CO30aTh YCIOBHS:
i AJIg paClIMpCHUA COACPKaHNA IIKOJIBbHOTO XUMUYCCKOTO O6paSOBaHI/I$[;

* JIJISI TIOBBIIIEHUS ITO3HABATEIbHOM aKTUBHOCTH 06yqa101uﬂxc;1 B CCTeCTBeHHOHaquOﬁ O6J'IaCTI/I;

«  JUId Pa3BUTHA JIUYHOCTH peOeHKa B Mpolecce 00yueHHst XUMHUHU, €ro CiocoOHOCTeH, (hopMUpOBaHUS
U YZOBJIETBOPEHUS COIMAILHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTEIH;

* 1A pa60Tr,1 C OZ[apéHHI)IMI/I IOKOJIbHUKaMHU, OpraHru3al UX pasBUTUA B PA3JIMYHBIX o0acTsx
06pa30BaTean0171, TBOpquKOﬁ ACATCIIBHOCTH.

[Ipumensts undposbie 1a00paTOpUN HA YpOKaX XMMUHU, yYAIIUECS CMOTYT BBIITOJIHUTH MHOKECTBO
1ab0paTOPHBIX pabOT U SKCIIEPUMEHTOB I10 TTPOTPaMMe OCHOBHOM IITKOJIBI.
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1.

_ HopmartuBHas 6a3a

®enepanpHblii 3aK0H 0T 29 .12 .2012 Ne 273-03 (pen . ot 31 .07 .2020) «O6 obpazoBanuu B Poccuiickoii deneparmny»
(c u3M . u jior ., BeTy . B cuity ¢ 01.09.2020) . — URL: http://www
.consultant .ru/document/cons_doc_LAW_140174 (nata obpamenus: 28 .09 .2020)

IMacopt HalMOHANKHOTO mpoekTa «O6pazoBanue» (yTB. npesuguymom Cosera mpu [Ipesunenre PO mo
CTPaTErHIeCKOMY Pa3BUTHIO M HAIIMOHAIBHBIM TIPOEKTaM, poTokoi oT 24 .12 .2018 Ne 16). - URL: https://login
.consultant.ru link?req=doc&base=LAW &n=319308&demo=1 (mata obpamenns: 10.03.2021)

I'ocynapcrBenHas nporpamma Poccuiickoit @enepanun «PazButre 06pa3oBaHus (yTBEpKIeHa TOCTAHOBICHHEM
[IpaBurenscTBa PO o1 26 .12.2017 Ne 1642 (pen . ot 22 .02 .2021) «O0 yTBep>KACHNHU rOCYyIapCTBEHHOH MPOTpaMMBI
Poccuiickoii ®enepariu «Pazsutue obpazoBanus» . — URL: http://www .consultant

.ru/document/cons_doc LAW_286474/cf742885¢783¢08d938 7d7364e34126f87ec138f (mara obpamienus: 10 .03 .2021)

4 IIpodeccronansusrii crannapt «llegaror (memarorndeckas IesITEIBHOCTD B IOIIKOJIEHOM, HAYaIFHOM 00IIEM, OCHOBHOM
o0rmieM, cpenHeM obmieM 00pa3oBaHNM), (BOCIIUTATENb, YIUTENb)» (pel. OT

16.06.2019 r.) (ITpuka3 MuHHCTEpCTBA TPyAa U conUanbHOM 3anmThl PO ot 18 oktsa6ps 2013r . Ne 544H, ¢ u3MeHEHUAMH,
BHECEHHBIMHU TMpUKa30M MuHHCTEpCTBa TpyAa U comBamuTsl PO ot 25 nexabps 2014 r .

Ne 11151 u ot 5 aBrycra 2016 r . Ne 4221) . — URL: // http://npodcrannaprnenarora.pd (nata obpamenus: 10 .03 .2021)

5.

Ipodeccuonanshslii cranaapt «Ilenaror 1onoIHUTEIBHOTO 00pa3oBaHus neTel u B3pocibix» ([Iprka3 MunucrepcTsa
TpyAa u conuanbHoH 3amuTel PO ot 5 Mas 2018 1. Ne 2981 «O06 yrBepkaeHIN Ipo(PeCcCHOHANEHOTO CTaHIapTa
«Ilegaror MOMONHUTEILHOTO 00pa3oBanus aeteit u B3pocibix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-
infor- matsionnyyblok/natsionalnyy-reestr-professionalnykh- standartov/reestr-professionalnykh- standartov/index

.php? ELEMENT ID=48583 (mara oopamenus: 10 .03 .2021)

denepanbHBIN rocyJapcTBEHHBIH 00pa30BaTeNbHbBIA CTAHAAPT OCHOBHOIO 001Iero o6pa3oBaHus (YTBEp)KIEH PUKA30M
MunncrepcTBa 00pa3oBanus u Hayku PO ot 17 gexadps 2010 r . Ne 1897)
(pen.21.12.2020) . — URL.: https://fgos.ru (nata obparenus: 10 .03 .2021)

denepanbHBINA rOCYIapCTBEHHBI 00pa30BaTENbHBIN CTAaHAAPT CPEAHETO 00IEeTo 00pa3oBaHus (YTBEP)KAEH IPUKA30M
MunuctepcTBa 06pa3oBanus u Hayku PO ot 17 mast 2012 1. Ne 413)
(pen.11 .12 .2020) . — URL: https://fgos.ru (zata ob6pamenus: 10 .03 .2021)

Meroauyeckne peKOMEHAAINH TI0 CO3/1aHHI0 M ()yHKIIMOHUPOBAHHUIO JIETCKUX TEXHONAPKOB «KBaHTOpHYyM» Ha 0aze
0011e00pa3oBaTeIbHBIX OpraHu3alii (YTBEpIKAEHBI pacropsbkeHneM MuHucTepeTBa npocsetieHus PO or 12 sHBaps
2021 r . Ne P-4) . —URL.: http://www .consultant

.ru/document/cons_doc_LAW 374695 (nara ooparmenus: 10 .03 .2021)

Merouyeckre peKOMEHIAUH N0 CO3AaHHI0 U (PYHKIIMOHUPOBaHHIO HEHTPOB 1udpoBoro odpazosanus «IT-kyo»
(yTBepikieHbI pacnopsbkenneM MunuctepeTsa npocsemienust PO ot 12 suasapst 2021 r. Ne P-5) - URL: http://www
.consultant.ru/ document/cons_doc_LAW_374572

(mata obpamenwus: 10 .03 .2021)

10 MeTOI[I/I‘IeCKI/Ie PEKOMCHAAINU IO CO3AaHUIO U (I)yHKL[I/IOHI/IpOBaHI/IIO B 06meo6pa3OBaTeanHx OopraHu3anusx,

PACIIOJIOKCHHBIX B CEJILCKOM MECTHOCTH ¥ MaJIbIX ropogax, Hu€CHTpPOB 06paBOBaHI/I$I GCTGCTBeHHOHay‘IHOﬁ u
TEXHOJIOTMUECKOH HanpasiieHHOCTeH («Touka pocTay) (YTBEpKIEHBI pacropshkeHueM MUHHUCTEPCTBA MPOCBELIEHHS
Poccuiickoit ®eneparuu ot 12 strBaps 2021 1. Ne P-6) . — URL: http://www.consultant.ru/document/cons_doc
LAW 374694/ (nata oOparieHus:

10 .03 .2021)
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Onucanue mecra yue0OHOro npeamera, Kypca

8 KUIACC
denepanbHblil 0a3UCHBIN yueOHBIM TUIaH 11 00pa30BaTENbHBIX YUYPEKICHUW OTBOAUT 70 YacoB s
0053aTeTbHOTO U3YYEHHUsl XUMUU B § Kilacce U3 pacyera 2 yaca B Henenmo (35 yueOHBIX HENleNlb), B TOM
quciae A MPOBEJACHUS KOHTPOJIBHBIX paboT —5 4acoB, MPaKTHUECKUX PabOT — S5 4acosB.

Cornactao yueonomy miany MAOY COII c. bonpiioi Menuk Ha u3ydyeHrne XUMUH B § Kjlacce
orBoautcs 70 yacoB u3 pacyera 2 4 B Hejento. Paboyas mporpamma paccurntana Ha 68 gacos, (2 yaca
BBINA/Ial0T HA Ipa3/HUYHbIE JIHU — 8 MapTa U 1 Mas, NOATOMY: Ha U3ydeHHUE JaHHOU TeMbl « THIbl
XUMHUYECKUX PEaKLMi Ha IPUMEpE CBOMCTB BOJIBL.», OTBOAUTCS 1 yac, BMECTO 2 YaCOB U3YUYEHUS, B TOM
qucie, KOHTPOJIBHBIX PadoT — 5 4acoB, MPAKTHYECKUX PabOT — 7 4acoB.

Y4eOHuK:

I'abpuensin O.C. Xumus 8 kiacc: yqed. 115 o01meodpaszoBarenbHbIX opranusanmii/O.C.
I'a6puenssn— M.: [Ipoda, 2016. — 287 c.

9 KJIACC

®denepalbHbIi 0a3UCHBIN y4eOHBIN TUIaH ISl 00pa30BaTENbHBIX YUPEKICHUNH OTBOAUT 68 yacoB IS
0053aTeTbHOTO U3YYeHHs] XUMUM U3 pacuera 2 yaca B Heaelnto (34 y4eOHBIX HeleNlb), B TOM YHCIE I
MIPOBEJICHUSI KOHTPOJBHBIX PabOT —5 4acoB, MPaKTHYECKUX padOT — 7 4acosB.

CornacHo yuebHomy muiany MAOY COII c. bonpmoit Menuk Ha u3ydyeHue XuMuM B 9 Kiacce
oTBOIUTCS 68 yacoB U3 pacuera 2 4 B Heneno. Pabodas mporpamma paccuntana Ha 68 4acoB, B TOM YHCIIE,
KOHTPOJIbHBIX pabOT — 5 4yacoB, MPaKTUUYECKUX pabOT — 7 4acoB.

Pabouas mporpamma agantupoBana K yueOHuky «Xumus 9 kiaace» O.C. I'adpuensn, U.T.
Octpoymos, C.A. CiaaakoB MockBa «IIpocBemenue» 2019.

KpaTkoe onucanue noaxo/10B K CTpyKTypUpOBaHUIO MaTepraiioB B oOpa3oBarenbHoil nporpamme (OI1)
NPE/ICTABIICHBI CICAYIOIINE Pa3/IeIbl:
1. MeTOI[I)I H3YUCHUS BCUICCTB U XUMHWYCCKUX SIBIICHUH. 3KCHepI/IMeHTaHBHBIC OCHOBBI XUMHH.

IIepBoHaYaIbHBIE XUMUYECKUE ITOHATHUS.
PactBopsI.
OcHOBHBIE KJIacChl HEOPraHUYECKUX COETUHEHUH.

TeOpI/I}I SHGKTpOHHTquCKOﬁ JAUCCOoMaIu.

o oA W N

XHUMUYECKUE PEAKIINU.

7. XUMUYECKHUE DIIEMEHTHI (CBOﬁCTBa MCTAJIJIOB, HEMCTAJIJIOB U UX COGHHHCHHﬁ).

B ocHOBY BbIAECIEHUS TAKKUX PA3/I€JIOB 3aJ05KEH XUMUYECKUI SKCIIEPUMEHT, TPAIULIMOHHAS CUCTEMA
u3ydeHus xumun. OcHOBHOU (HhOpMOH y4eOHOI IeATeTbHOCTH SBISIETCS XUMHUUECKHU SKCIIEPUMEHT,
MIPOBOJIMMBIN B BHJIE 1a0OPATOPHBIX, TPAKTUUECKUX PabOT U AeMOHCTpaluid. JleMOHCTpallMOHHBIN
SKCIIEPUMEHT IIPOBOJMTCS B TOM CIIy4ae, €CJIM OH OIACEH ISl BBIITOJIHEHUS YYAIMMHUCS UM UMEIOLIUKCS
puOOp MPEICTABIICH B €IMHCTBEHHOM JK3EMILISPE.

Juist u3ydyeHusi nmpeaMera « XMMHsD> HA 3Tane 0CHOBHOI0 o0uiero oopazoBanusi orsoaurcst 138
yacos: 8 kiacc - 70 yacoB; 9 kinacc —68 uacoB. JlanHas oOpa3oBaTenbHas IporpaMmMa o0ecredrnBaeT
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YCBOGHHUE yUYalIUMHCS BaKHEHIIINX XUMUYECKUX 3aKOHOB, TEOPHUl U MOHATHIA; POPMHUPYET Mpe/icTaBICHHE
0 pOJIM XMMHUHU B OKPYKAIOIIEM MUPE U KU3HU uenoBeka. [Ipu ’ToM OCHOBHOE BHUMAaHUE YACISAETCS
CYILIHOCTH XMMHUYECKUX peaklnui U MeTofaM Ux ocyuiecTBieHuss. OTHUM U3 OCHOBHBIX IPUHLIUIIOB
MOCTPOEHUS MPOTPAMMBI SIBJISIETCS IPUHLUIT JOCTYITHOCTH.

:‘)KCHepI/IMeHTaHBHBIe JaHHBIC, ITOJIYYCHHBIC YUAIlITUMHUCS ITPU BBIITOJIHCHUN KOJIMYECTBCHHBIX OIIBITOB,
IMO3BOJIAIOT y4allIUMCA CaMOCTOATCIIbHO ACIATh BBIBO/bI, BBIABIIATL 3aKOHOMCPHOCTH. HOIIXOI[BI,
3aJIOKCHHBIC B COACPIKAHUEC MTPOrpaMMbI Kypca, CO3Jar0T HCO6XOI[I/IMBIC yCi10BUs JIs1 CUCTEMHOI'O
YCBOCHUA yUalllUMUCA OCHOB HAYKH, IJIA obecneueHust Pa3BHUBAOICIO0 U BOCIIUTHIBAIOICTO BOSIIGI;’ICTBI/ISI
06yquH51 Ha JIMYHOCTD Yy4YallICrocs.

q)OpMI/IpyeMbIG 3HaHUA JOJIXKHBI CTaTh OCHOBOM CHCTEMEI y6€)KILCHPIfI IOKOJIbHUKA, HCHTPAJILHBIM SAAPOM
€TI0 HAY4YHOI'O MUPOBO33PCHUS.

Omnmncanue MaTepHaHBHO'TeXHquCKOﬁ 0asbl OCHTpPa «Touka pocTa», HCIOJb3YEMOI0 AJd
peaJII/I3aIII/II/106paSOBaTeJILHbIX nmporpamMm B paMKax npenogaBaHusi XuMnuu

Hugposeasa (komnviomepnasn) nadopamopus (II/I), nporpaMMHO-anmapaTHbldi KOMIUIEKC, TaTYNKOBas
CUCTeMa — KOMIUIEKT Y4eOHOT0 000py10BaHUSs, BKIIOYAIOIINNA U3MEPUTENBHBIN 010K, nHTepdetic
KOTOPOTO IMO3BOJISIET 00ECIIeYNBATh CBSA3b C TIEPCOHAILHBIM KOMITBIOTEPOM, U HAOOP TaTYUKOB,
PETUCTPUPYIOIIUX 3HAYCHUSI PA3TIHMUHbIX (PU3MUECKUX BEIUYUH.

Jamuuk memnepamypel R1amMuHOEbLI — IPOCTON Y HAAEKHBIN 1aTUUK, IIPEAHA3HAYEH JJI U3MEPEHUS
TEMIIepaTypbl B BOJAHBIX PacTBOpax M B ra3oBbIX cpefax. MiMeeT pa3nuuHblil 1uana3oH usmepenuit or —40
10 +180 C. TexHuuyeckue XapakTepUCTUKU JaTUMKA yKa3aHbl B UHCTPYKIMHU 110 IKCIUTyaTallUH.

Jlamyuk memnepamypsl mepmonapHulil ipeHa3HaueH A7 n3Mepenus remmneparyp 10 900 -C.
Hcnonb3yeTcs pu BBIMOIHEHUN PadOT, CBA3aHHBIX C M3MEPEHUEM TEMIEPATyp IUIAMEHH, TIJIABJICHUS U
pa3I0KEHUS BEILIECTB.

Jlamyuk onmuueckoi naiomuocmu (Koaopumemp) — npeiHa3HAYeH JIUIsl U3MEPEHUS ONTHYECKOMN
IJIOTHOCTH OKpAIIeHHBIX pacTBOpOB. Mcnonb3yercs npu n3yuenuu teM «PactBopbs», «CKkopocTh
XUMHUYECKHUX PEaKIIUii», ONMPEACIICHUH KOHIIEHTPAIIMH OKPAIIEHHBIX HOHOB.

Jamuuk pH nipefiHa3HaveH A U3MEPEHHsI BOJOPOAHOrO moka3zarens (pH) BoIHBIX pacTBOPOB B
Pa3IUYHBIX UCCIIETOBAHUIX 00BEKTOB OKPYKAIOIIEH CPEIbl.

Jamuuk 3n1ekmponpoeoornocmu NpeIHa3HAYEH JUIsl U3MEPEHUS yIENbHON JIEKTPOIPOBOIHOCTH
JKUJKOCTEH, B TOM YHCJIE U BOJHBIX pacTBOPOB BeUIECTB. I[puMenseTcs mpu n3y4eHuu Teopuun
3JIEKTPOJINTUYECKON JUCCOLMALINY, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Pabouas nporpamma no xumuu it 8—9 kiiaccos
€ HCNOoJIb30BaHueM o0opyaoBaHus HeHTpa «Touka pocta»

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusalusi 00pa3oBaTeIbHBIX POTrpaMM
€CTECTBEHHOHAYYHOM U TEXHOJIOIMYECKOI HampaBiIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUHU C
TpeOOBaHUSAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaaiuii deaepanbHOro
oreparopa y4eOHOro npeamera «XuMHs».



OO0pa3oBarenbHas IpOrpaMMa TO3BOJISIET HHTETPUPOBATh PeaTN3yeMbIe TTOIXObI, CTPYKTYPY H
CoJlep>KaHue TIPU OpraHu3aIui 00yUYeHHsI XUMUHU B 8—9 Ki1accax, BRICTPOSHHOM Ha 6a3e to0oro u3
JIOCTYITHBIX Y4eOHO-MeToAn4YecKuX KoMmIuiekcoB (YMK).

Hcnonp3oBanue obopynoBanus «Touka poctay npu peanuzanuu 1aHaoi Ol mo3BossieT co31aTh YCIOBHS:
-JIJISl pACIIMPEHUS COJIEPKAHUS IIKOJILHOTO XUMUYECKOTO 00pa30BaHUs;
-JIJ1s1 TIOBBIIICHUS TO3HABATEILHON aKTUBHOCTH 00YUaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

-JUTSL pa3BUTHSL IMYHOCTH peO&HKa B mporiecce 00yueHHst XUMHH, ero criocoOHocTel, hopMupoBaHus U
YJIOBJIETBOPEHMSI COLIUMATIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

-J1s1 paOOThI ¢ 0JIapEHHBIMU IIKOJFHUKAMU, OPTAHU3AIMH UX PA3BUTHS B PA3IMYHBIX 00IaCTIX
00pa3oBaTeNbHOM, TBOPUECKOM IEATEIBHOCTH.

HOprI OILICHOK 3a BC€ BU/IbI IPOBECPOYHBIX p360T

«5» — ypOBEHB BBINOJIHEHUS TPEOOBAHUN 3HAYUTEIILHO BHIIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBUE OIIMOOK,
KaK 0 TEKYIEMY, TaK U 0 MPebIAylIeMy yieOHOMY MaTepuaiy; He 00Jee OJTHOTO HeouéTa.

«4» — ypoBeHb BBINOJIHEHUS TPEOOBAHUH BBIIIE YAOBIECTBOPUTEIBHOIO: HANMUYUe 2—3 omubok uiu 4—6
HE0YETOB 10 TEKYIIeMY y4eOHOMY MaTepHaiy; He 0oJiee 2 OmuO0K Wik 4 HEJT0YETOB TI0 IPOUICHHOMY
MaTepuaiy; UCIIOJIb30BaHNE HEPAIIMOHAIBHBIX MPUEMOB PEIICHUs YUeOHOM 3a/1auH.

«3» — IOCTaTOYHBIII MUHUMAIIbHBI YPOBEHB BBITTOTHEHUS TPEOOBAHUI, IPEABABISEMBIX K KOHKPETHOM
pabote: He 6onee 4—6 ommbok win 10 HegOUYETOB MO TEeKyIeMy yueOHOMY MaTepuaiy; He 6onee 3—5
omuOoK win He OoJiee 8 HETOYETOB MO NPOWIEHHOMY y4eOHOMY MaTepHaiy.

«2» — YpOBEHb BBITIOJHCHHUS TPEOOBAHUI HUXKE YOBICTBOPUTEIBHOTO: HajMuue 6ojiee 6 ommnook mim 10
HEJ0YETOB IO TEKYIIeMY MaTepuairy; 6oiee 5 omuook win 0oJiee 8 HEJOYETOB IO MPOUICHHOMY
MaTepHany.

[INIAHVUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOI'O ITIPEJMETA «XUMMSI» B OCHOBHOM IIKOJIE

N3yueHre XMMHUH B OCHOBHOM LIIKOJIE HAIIPABJIEHO HA JOCTH)KEHUE 00yUJaroIMMUCS JIMYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB OCBOECHHUS yU€OHOI0 ITpeIMeTa.

JIMYHOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE PE3YJIbTAaThEI OCBOCHUS IMTPOTrpaMMbl OCHOBHOT'O O6H.[CFO O6pa3OBaHI/I5{ JOCTUTAaOTCA B XOI€
06y‘I€HI/I$[ XHUMHUHU B €IUHCTBE y‘I€6HOI\/JI 1 BOCHUTATCIIFHOM JESITCIIFHOCTH OpFaHI/ISaHI/II/I B COOTBCTCTBHHU C
TPpAAUIIUOHHBIMU pOCCHfICKHMH COMUOKYJIBTYPHBIMH U NYXOBHOHPABCTBECHHBIMH IEHHOCTAMU, IPUHATBIMHA
B 06H1€CTB€ InpaBujiaM1 1 HOpMaMU IMOBCACHUS, U CHOCO6CTBYIOT mponeccaMm CaMOITO3HAHUA,
CaMOpa3BUTUA U COLUAIIN3alluN 06yqa10mnxc;1.

JInuHOCTHBIE pe3yJIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCIIE B YaCTHU:

1. Ilampuomuueckozo 6ocnumanus - IEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
MCTOPUYECKOMY U HAyYHOMY HacCJIEUI0, IOHUMaHUs 3HAYEHHsI XM MUYECKON HAYKU B KU3HU
COBPEMEHHOI'0 00IIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(OPMAIEN 0 epeoBbIX
JOCTHKEHUSX U OTKPBITUSIX MUPOBOI U OTE€UECTBEHHOM XMMHH, 3aMHTEPECOBAHHO CTU B HAyYHBIX
3HaHUAX 00 yCTpoiicTBE MHpa U OOIIECTBA;



2. Tpasicoanckozo éocnumanus - NPeJICTABICHUS O COLMANBHBIX HOPMaX U MpaBUIax
MEKIIMIYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOU
NESITeIbHOCTH TPH BBINOJIHEHNUU Y4eOHBIX, TO3HABATENbHBIX 33/1a4, BHIOJTHEHUH XUMHUYECKUX
IKCIIEPUMEHTOB, CO3/IaHUU YICOHBIX MTPOEKTOB, CTPEMIICHUS K B3AaUMOIIOHUMAHHIO
B3aMMOIIOMOIIH B MPOIIEcCe 3TON y4eOHOM 1eATeIbHOCTH; TOTOBHOCTHU OLIEHUBATH CBOE IMOBEACHHE
Y TIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCIIEACTBUM MOCTYIIKOB;

3. Iennocmu nayunoz2o no3nanus - MUPOBO33pEHUYECKHUX MPEACTABICHUHN O BEIIECTBE U XUMUYECKOI
peaKkLuu, COOTBETCTBYIOLUX COBPEMEHHOMY YPOBHIO Pa3BU TUSl HAYKH U COCTABIISAIOLIUX OCHOBY
JUI IOHUMaHMs CYIIHOCTH HAyYHOH KapTHHBI MUpPa; MIPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBS35X UEI0BEKA C IPUPOIHOM Cpeiol, O posu
XMMHUHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

- MM03HABATEJIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYYEHNUE HOBBIX 3HAHUH 10 XUMUU,
HEOOXOIUMBIX JUIsl O0BSICHEHUS HAOIIOJaEMBIX ITPOIIECCOB U SBJICHHIA;

- MO3HABATEIBHON U MHPOPMAITMOHHOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHOM
paloThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOM, JOCTYIHBIMU TEXHUYECKHUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

- HHTepeca K 00y4eHHIO U IO3HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIIEA0BATEILCKON NEITEIBbHOCTH, K OCO3HAHHOMY BbIOOPY HAIIPaBIEHHOCTH U
ypOBHS 00yueHHMsl B JajibHEHIIEM;

4. @opmuposanusn Kyaomypul 300p06bsa - OCO3HAHUSI LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLLIEHUS
K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 »KU3HHU, OCO3HAHUS MMOCICACTBUI U HEMPUSITHS

BPCAHLIX IPHUBBIYCK

(ynotpeOiieHus aJIKOToJIsl, HAPKOTUKOB, KypEHUSs), HEOOXOIMMOCTH COOJIOICHUS TIPABHIT
0€30MacHOCTH MPH OOpaIleHHH ¢ XMMHUECKUMHU BEIIECTBAMHU B OBITY M pEalIbHOM JKU3HH,

5.Tpyooeozo e6ocnumanusa - KOMMyHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKON, TBOPUECKON U IPYTUX BUJIAX ACATEIbHOCTH; HHTEpEca K
MPAKTUYECKOMY U3YUYEHHIO MPOoecCHil U TpyAa pa3aIudyHOIo poja, B TOM YHCIIE HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHUU, OCO3HAHHOTO BHIOOpA HHIWBUYaTbHOU TPACKTOPUHU
MPOJOKEHHSI 00pa30BaHusl C YUETOM JINYHOCTHBIX HHTEPECOB U CITIOCOOHOCTU K XUMHH,
0OLIECTBEHHBIX UHTEPECOB U OTPEOHOCTEN;

6. IK0102UUECKO20 60CRUMAHUA - YKOJIOTUIECKH 1eTIECO00Pa3HOTO OTHOMICHUS K TPUPOJIe KaK HCTOUHUKY
JKU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAaHHU S, TOHUMAaHUS [IEHHOCTH 3[J0POBOTO U OE€30MacCHOTO
o0pa3a )kKM3HHU, OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3HMYECKOMY U NMCUXHUYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOIEHUS MPAaBUJT O€30MTaCHOTO TTOBEACHUS TP paboTe ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOXKAIOIINUX 37J0POBBIO U KU3HU JIFOJICH;

- CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTy4aeMble MPU U3YUYEHUU XUMUH, JJIS peLIeHus 3a1a4,
CBSI3aHHBIX C OKPY)KAIOILEH IPUPOJHOM CpENOH, MOBBIIEHUS YPOBHS 3KOJOTNYECKON KYJIbTYpBI,
OCO3HaHMs INI00AIBHOIO XapaKTepa 3KOJOrMUECKUX Mpo0iIeM U MMyTel UX pelIeHHs IOCPEICTBOM
METOJI0B XHUMHU;



- 9KOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATEIBHOM,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

MetanpeamMeTHblie pe3yabTaThl

B cocraBe MeTanpeMEeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBbIE T (POPMHUPOBAHUS
MHUPOBO33pEHUs OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHUs, IPHUHIIUII, TUTIOTE3a, (PaKT, cucTema, mporecc,
9KCIIEPUMEHT U JIp.), KOTOPBIC UCIOIB3YIOTCS B €CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETaX U MO3BOJISIOT
Ha OCHOBE 3HAHWU U3 3TUX MPEIMETOB (POPMHUPOBATH NPEACTABICHUE O 1IeIOCTHON HAYYHOU KapTHHE MHpa,
Y YHUBEPCAIbHbBIC y4eOHBIC IeHCTBUs (II03HABATEIbHbBIC, KOMMYHHKAaTHBHBIC, PETyJISSTUBHBIC), KOTOPbIC
obecrieunBarOT (POPMHUPOBAHKUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYILECTBICHUIO
y4eOHOI IesITeTbHOCTH.

MeTaHpe,I[MCTHBIe pPE3YyIbTaTbl OCBOCHUA O6p330BaTeHBHOﬁ MpOrpaMmel 110 XUMHUH OTPAKAIOT
OBJIaZICHUC YHUBCPCAJIbHBIMU I1I03HABATCIIbHBIMU ,HeﬁCTBHHMI/I, B TOM umciie: bazoevimu nozuueckumu

oelicmeusamu

1. YMCHHEM UCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHSA ITPU OCBOCHUU 3HAHUI: PaCKpbIBaTh
CMBICJT XUMHYCSCKHUX ITOHATHI (BLII[GJ'IHTL HX XapaKTCPHBIC IIPU3HAKH, YCTAHABJIMBATH B3AUMOCBA3b C
APpYyrumMu HOHHTI/ISIMI/I), HCIIOJBb30BaTh IMOHATHA JJIA 00BSICHEHHS OTACIBHBIX (1)aKTOB n ﬂBHGHHﬁ;
BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU 1A KJ'IaCCI/I(l)I/IKaI_II/II/I XUMHNYCCKHUX BCIICCTB U XUMHNYCCKHUX
peaKHI/Iﬁ; YCTaHaBJIMBATh ITPUIUHHOCIICACTBCHHBIC CBA3U MCIKIY 00BbeKTaMHu HU3YyUCHUs; CTPOUTH
JIOTMYCCKHE PACCYKICHUA (I/IHIIyKTI/IBHI)IC, ACAYKTUBHBIC, 110 aHaJIOFI/II/I); JC€J1aTh BBIBOJbI U
3aKJIFOUYCHU A,

2. yMEHHWEM IPUMEHSATH B MPOLIECCE MO3HAHUS CUMBOIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3YEMbIE B
XMMHH, IPe0Opa30oBbIBATh IUPOKO IPUMEHSIEMbIE B XUMUU MOJICJIbHBIE IIPEACTaBICHUS —
XUMHAYECKHIA 3HaK (CHMBOJI DJIEMEHTA), XUMHYecKast popMyiia 1 ypaBHEHHE XUMUYECKON peaKkIuu
— IpU PEUIeHNH Y4eOHOIO3HABATEIbHbIX 33/1a4; C YUETOM 3TUX MOJIENIbHBIX IPEACTaBICHUI
BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU U3yYAaEMbIX OOBEKTOB — XUMUYECKUX
BEILECTB U XUMUYECKUX PEAKLIUN;

ba3zoevimu uccneooeamenvckumu oeicmeuamu

1. ymeHHeM HCIOJIb30BaTh MOCTABIEHHBIE BOMIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe B
KaueCTBE OCHOBBI /U1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

2. TpHOOpETEeHHE OMBITA 10 IMTIAHUPOBAHUIO, OPTAHU3AINHU 1 TPOBEACHUIO YICHHYECKIX
AKCIIEPUMEHTOB: YMEHHE HA0JII0/1aTh 3a X0 JI0M IPOIlecca, CaMOCTOSTENIbHO POTHO3UPOBATH €r0
pe3yabTat, opMyJINpOBaTh 0OOOIIEHHS U BBIBOJBI 110 pe3ybTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOIENIaHHOM paboTe;

Pabomoii ¢ ungpopmavueii

1. ymeHueMm BbIOMpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH UH (POPMALIMIO PA3TUYHBIX BUJIOB U GOpM
IIPEICTaBICHMS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HayYHOIIONYJISIpHAsl IUTEPATypa
XUMHUYECKOT0 COJIEpKaHusl, CIIpaBOYHbIe mocoOus, pecypcel HTEepHETA);



2. yMEHHUEM MPUMEHSTH PAa3INYHbIe METO/IbI U 3alPOCHI PHU MO UCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOILINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOTHEHUS YU€OHBIX U TIO3HABATENILHBIX 3a/1a4
ornpeAeNnEéHHOro TUIA; MpUOOpETeHHEe ONbITa B 001aCTH UCIIOIB30BaHUS
MH()OPMATMOHHOKOMMYHHKATUBHBIX TEXHOJIOTUH, OBIIA/ICHNUE KYJIBTYPOH aKTUBHOTO
WCIIOJIb30BAaHUSI PA3JINYHBIX TOMCKOBBIX CHCTEM;

3. yYMEHHEM HCIOIb30BaTh U aHAJU3UPOBATDH B IIPOILIECCe YUEOHOH U NCCIIEA0BATENBCKOM
NesITeIbHOCTH HH(POPMALIMIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJIBCKOI0 X03HCTBA U TPAHCIIOPTa HA
COCTOSIHME OKPYKaroLIeH IPUPOJHOU Cpebl;

YHueepCtlJleblMu KOMMYHUKAMUGHbIMU oelicmeuamu

1. ymeHneM 3a/1aBaTh BOIPOCHI (B XO1€ JUAJIOTA U/WIH TUCKYCCHH) TIO CYIIECTBY 00CYX/IaeMOM TeMBI,
(bOopMyYITHPOBATH CBOU MPEIIOKEHHUSI OTHOCHTEIBHO BBITIOJHEHUS PEITIOKCHHOM 3a1aun; 2.
PUOOPETEHUE ONBITA MPE3CHTAIIUH PE3YIHTATOB BBHITIOJIHEHUSI XUMUYECKOTO SKCIIEPHUMEHTA
(;1abopaTopHOro OMbITa, TA0OPATOPHON PaOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO
MIPOCKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU TIO3HABATEIHLHOUN U UCCIICIOBATEIILCKON
JEeSITeIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPo0IeM Ha OCHOBE yuéTa OOIINX UHTEPECOB U
COIIacOBaHUs NO3ULMM (00CyKIeHUs,, 0OOMEH MHEHUSMHU, «MO3IOBbIE IITYPMbI» U JIP.);

Ynueepcaﬂbublmu pe2yiamueHbimMu oeiicmeusamu

1. yMeHHeM CaMOCTOSATENBHO ONPEACIATh LEIH A TeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJIUPOBATH M IIPH HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JICATEIBLHOCTh, BEIOUPATh Hanbosee
3 PEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIBHBIX 33/]a4, KOPPEKTUPOBATH
IpeI0KEHHBII alNrOpUTM JCUCTBHIA TIPH BHINOJHEHUH 3aJaHUH ¢ y4ETOM TOIYYSHUSI HOBBIX 3HAHHUN
00 n3y4yaeMbIX 00BEKTaxX — BEILIECTBAX U PEaKLUsX;

2. yMEHHUEM HCHOJb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAaracMble B YCIOBUU 3a/laHUM.
IIpeaMeTHbIe pe3ybTaThl

B cocraBe npeMeTHBIX Pe3yIbTaTOB [0 OCBOSHUIO 00S3aTEIbHOIO COAECPIKAaHUs, YCTAHOBIEHHOIO ITaHHON
IpUMEpHOM paboueil mporpaMMoi, BEIIEISIOT: OCBOEHHBIE O0YYaIOIMMUCS HayYHbIE 3HAHUS, YMEHUS U
CrocoObl AeCTBUM, cielMpuuecKkue Ui peaMeT Hoi obnacTu «XUMHUs, BUABL ACSITEIbHOCTH O
MOJIyYEHHUIO HOBOT'O 3HaHMSI, €0 UHTEPIIPETALNHU, TPe0OPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYyalUsX.

[IpenMeTHbIe pe3ynbTaThl MIPEICTAaBICHBI IO FOJaM 00yUYEHHS U OTPaXkatoT CPOPMUPOBAHHOCTD Y
00yJaroImuxcs CIeIyOUMX YMEHHH:

8 KVIACC

1. packpvieame cMBICT OCHOBHBIX XUMUYECKUX MOHITHI: aTOM, MOJIEKYJla, XAMUYECKHM 3JI€MEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH, BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJJMYEeCTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J10J1s1 XUMUYECKOTO
3JIEMEHTA, MOJISIPHBIN 00BbEM, OKCH, KHUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPUIIATETLHOCTh, CTEIIEHb
OKHCIICHHS, XUMUYECKasi peaKkius, TeIUIOBOU d3PPEKT peakiiu, KiaccupuKaIus peakiuii,
XUMHYECKas CBS3b, pAaCTBOP, MaccoBasi J0JIs BEIIECTBA B PaCTBOPE;
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10.

11.

ULIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM . 11 . 1) ¥ IPUMEHSATH 3TU
MOHSATHUSA MPU ONMKMCAHUU BEIIECTB U UX MPEBPACHUN;

UCNOIb306aMb XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBIeHUs (DOPMYJT BEIIECTB U YpaBHEHUH
XMMHYECKUX PEAKIIUI;

onpedensims BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX; CTEIICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; IPUHAICKHOCTH BEIECTB K ONPENeIEHHOMY KIJIAcCy
coeuHeHui o ¢popMynam; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs! U MOHHAsI) B HEOPIraHUYECKUX
COEIMHEHUSX;

packpwvleams cmbica iepuoandeckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH TOHUMaHUE
MEPUONIECKON 3aBUCUMOCTH CBOHCTB XUMUYECKUX PJIEMEHTOB OT UX MOJIOKCHHUS B
MEePUONYECKON CUCTEME; 3aKOHOB COXPAHEHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YU€HUs, 3aKOHA ABOTaPO; ONUCHIBAMb U XAPAKMEPU308ams TaAOINIHYIO
(dhopMy NepruOINYECKO CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB: Pa3InyaTh MOHSITUS «TJIaBHAs
noarpymnma (Arpymma)» u «mobouynas noarpynmna (b rpymnmna)», Maisie u 6oJbiiye

MIEPUOIBL; cOOmHOCcUmb 0003HAUEHUs, KOTOpbIe UMEIOTCs B Tabnuie «llepuoanyeckas cucrema
xuMudeckux 3nemenToB J1. . MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0Iee YUCIo JIEKTPOHOB U paclpeie]IieHHe UX 10
AJIEKTPOHHBIM CIIOSIM);

Kaaccupuyupoeams XAMUYECKHE IEMEHTbI; HEOPIraHWYECKHUE BEIIECTBA; XUMHUECKUE PEaKIU
(10 YmuCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEINIOBOMY 3P (DEeKTy);

Xapakmepuzo6amu (onucviéamy) 00IINE XUMUYECKUE CBOMCTBA BELIECTB PA3JINYHBIX KJIACCOB,
IIOATBEP>K/1asl ONMCAHNUE IPUME PAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOILNX XUMUYECKUX
peakuuii;

npocrHo3upoeantv CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IMPOTCKAHUSA XUMHUYCCKUX IIPEC BpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX,

8bIYUCIANMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO H MOJISPHYIO MACChI BEIIECTB; MAaCCOBYIO JOJTFO
XMMHYECKOT0 3JIEMEHTa 110 (PopMyJie COSAUHEHHUS; MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MIPOBO
JIMTh PAcUYETHI MO0 YPABHEHUIO XUMHUECKOW PEaKIIny;

npumensAants OCHOBHBIC OIICpalinn MBICITUTEIIFHON NEATCILHOCTH — aHAIN3 U CHUHTE3, CPaBHCHUEC,
O606H_ICHI/IC, CHUCTEMATHU3all1Io, KJ'IaCCI/I(I)I/IKaI_II/IIO, BBISAABJICHUC TPUYHUHHOCIICACTBCHHBIX CBs3EH —
AJI1 N3YYCHUA CBOMCTB BEIIECTB U XUMHUCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUA
— H3.6J'IIOI[CHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHBHBIﬁ 151 MBICHGHHLIﬁ);

cnedoeamy TIpaBUIIAM TTOJIb30BAHMS XUMHYECKON TOCYI0N M Ta0OpaTOPHBIM 000pyIOBaHHEM, a
TaK)Xe MpaBHiiaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSAMH IO BBITOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKHUX OITBITOB IO IMOTYYCHHIO B COOMPAHUIO Ta3000pa3HbIX BENICCTB
(BoOpO/Ia M KUCIOPO/a), TPUTOTOBIEHUIO PACTBOPOB C ONPeNeIEHHON MAaCCOBOM J0IeH
PacTBOPEHHOTO BEIIECTBA; TNIAHUPOBATH U TIPOBOJIUTH XUMHUYECKUE IKCIICPUMEHTHI 110
pacrmo3HaBaHHUIO PaCTBOPOB IIETOUEH M KUCIOT ¢ MOMOIIBI0 HHANKATOPOB (JTakMyc, ¢heHonpTanenH,
METUJIOPAHXK U Jp.).
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9 KJIACC

1.

10.

PACKpbieams CMblCl OCHOBHBIX XUMHUYECKUX TIOHATHI: XUMHYECKUH 2JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENIEHb OKUCIICHU S, XUMHUYECKasl PEaKInsl, XHMAYECKasl CBSI3b, TEIUIOBOM 2P (HEKT peaKIuu, MOJIb,
MOJISIPHBIA 00BEM, PACTBOP; SJIEKTPOIHUTHI, HEAIEKTPOIUTHI, IEKTPOIUTHYECKAS TUCCOIUAINS,
peakIu HOHHOTO 0OMEHa, 00paTUMbIE U HEOOPATUMBIC PEAKIINH,
OKHCIUTEILHOBOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJUTOTPOTHSI, aM(POTEPHOCTh, XUMUYECKAsI CBSA3b (KOBAJICHTHAS, HOHHAS,
MeTaJUTHYecKas ), KpUCTALTHNYECKast perETKa, KOPPO3Hs METAILIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM
peakuuu, npeaenbHo gonycrumast ko nenTpanus (I11K);

UNTIOCMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XUMMUYECKUX MOHATHH (CM. 11.1) U IPUMEHATH 3TH
IIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

UCNOIb306aMb XUMUYIECKYIO CHUMBOJIMKY TSI COCTaBJICHUS (DOPMYIT BEIIECTB U YPaBHCHHIMA
XMMHYECKUX PEAKIIUI;

onpedensims BaJEHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX AIEMEHTOB B COSIMHEHMSIX
Pa3IMYHOIO COCTABA; IPUHAIIEKHOCTD BEIIECTB K OIPEACIEHHOMY KJIacCy COCIMHEHUN 10
¢dbopMmynaM; BUJ XUMHUECKON CBS3U (KOBAJIEHTHAs!, NOHHAs, METAJIMUECKasi) B HEOPraHMUECKUX
COEMHEHUSX; 3apsi/l MOHA TTI0 XUMHUYECKOH (hopMyJie; XapaKTep Cpebl B BOJHBIX paCTBOPax
HEOPraHMYeCKUX COCTUHEHUH, TUIl KPUCTAJUTMYECKON PElIETKY KOHKPETHOTO BEILIECTBa; 5.
packpvieams cmuvicn iepuoandeckoro 3akona 1. . Menneneesa 1 JeMOHCTPUPOBATh €r0
IIOHUMAaHUE: ONUCLIBAMb U XapaKkmepu306ams TaOIMUHYIO (OpMY NEPUOINIYECKOI CUCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHITUS «TJaBHas noarpynna (Arpynmna)» u «n1o0ouHas
noarpynna (bpynna)», Manble u 605bIIME IEPUOIBL; COOMHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCS
B [IEPUONYECKOMN TabIHUIIE, C YUCIOBBIMU XaPAKTEPUCTUKAMH CTPOECHUS ATOMOB XUMHUECKUX
3JIEMEHTOB (COCTaB U 3apsf Aapa, 00IIee YUCII0 IEKTPOHOB U paclpeaeIeHUe UX M0 3JIEKTPOHHBIM
CIIOSIM); 00bACHAMb 00IIIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COSIMHEHH B
npeJienax MajbIX EPUOJO0B U IVIaBHBIX MOATPYHI ¢ YUETOM CTPOEHHUS UX aTOMOB; 6.
Kaaccupuyupoeams XUMUYECKHE HIEMEHThI; HEOPraHWYECKHE BEIIeCTBA; XUMUYECKUE peakuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, I10 TETJIOBOMY 3(DPEKTy, 0 N3MEHEHUIO
CTETICHEN OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB);

Xapaxmepuzo8amu (Onucvl8ams) 0OIINE XUMUUECKHE CBOMCTBA BEIIECTB PA3TUYHBIX KIIACCOB,
MOATBEPIK/1asl ONKMCAHUE IIPUME PAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI;

cocmaenAams YPaBHEHUS DJIEKTPOIUTUYECKON JUCCOLUALIMYA KUCIIOT, IIEJI0YEeH U COJIEH; TIOJIHBIE U
COKpalIEHHbIE YPaBHEHUS peaKIMii HOHHOTO 0OMEHa; ypaBHEHUS PEaKIIHi, OITBEPKIAI0IIUX
CYILLECTBOBAHUE N'€HETUYECKON CBS3U MEXKY BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

Packpviéams CYIMIHOCTb OKUCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIUIl TOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaAKIIMA;

npocrHo3upoeantb CBOICTBA BEMIECCTB B 3aBUCHMOCTH OT HUX CTPOCHUSA; BO3SMOXHOCTHU MMPOTCKAHUA
XUMHUYCCKUX HpeBpaIJ_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;
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11. viyucnams OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMeHTa 10 (Hop MyJie COeTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOU PeaKIiu;

12. credosams nipaBuIaM MOJIB30BAHMS XUMUYECKOU TTOCYIOH U TaOOpaTOPHBIM 000pyI0BaHUEM, &
TaK)Ke MpaBUjIaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIMSIMH I10 BBIMTOJHCHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIICCTB
(aMmMHaKa ¥ yriiekucsioro rasa); 13. nposooums peaxiyu, MoaTBePKIAr0IIIe KaueCTBEHHbBIN CO CTaB
Pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOpU OpoMUI, HOAKT, KapOoHart, dpocdar,
CHJIMKAT, Cyﬂb(i)aT, TMAPOKCUANOHBI, KATUOHBI AMMOHUS U HOHBI U3YYCHHBIX MCTAJIJIOB,
MPUCYTCTBYIOIIKME B BOJAHBIX PACTBOPAX HEOPTaHMUYCCKHUX BEIIICCTB;

14. npumensmes OCHOBHBIE ONIEPALIUU MBICIUTEILHOU NESTEIBHOCTH — aHaJIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AIINIO, BBISABIEHUE TPUYMHHOCIIEICTBEHHBIX CBSA3EH — JUIS U3YUCHHUS
CBOMCTB BEILIECTB U XUMUUYECKHUX PEAKIIUii; €CTECTBEHHOHAYYHBIE METO/IbI ITO3HAHUS —
Ha0It0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

COZAEPXAHUE YYEBHOI'O ITPEAMETA «XUMUWA» 110 T'OJAM U3YYEHUA 8 KITACC
IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHUSA

Hpez(MeT XuUMUH. Ponb XMMUM B )KM3HM ueloBeKka. Tena u BemectBa. @Pu3ndecKkue CBOMCTBA BEIIESCTB.
Arperarﬂoe coctosiHUE BemecTB. IIoHITHE 0 METOJaX IO3HAHUS B XMMHU. XHUMUS B CHCTEME HayK .
YucThlie BelecTBa U CMECH . Crioco0bI PasaciICHUs cMmecel .

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37I€MEHTHI. CUMBOJIBI XUMUYECKUX J1EMEHTOB. [IpocThie U ciokKHbIE
BEILIECTBA. ATOMHOMOJIEKYJIIDHOE Y4YEHUE.

XuMuueckas CI)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OtHocurenpHas aroMHas Macca. OTHOCUTENIbHAS MOJICKYJIIpHAaA Macca. MaccoBas gons
XUMHNYCCKOI'O 3JICEMCHTAa B COCIMHCHHNU.

dusnyeckue U XUMUYECKUE SIBICHUS. XUMUYECKast pCaKknus u cé IMPU3HAKH. 3akoH COXpPaHCHUSA MACChI
BellecTB. XUMU4eckue ypaBHeHus. Kiaccupukammss XuMUIeCKUX peakiuil (COequHEHNs, pa3oKeHus,
3aMeIIeHUs ).

XUMHUUECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKON MOCY 10, C paBuiiaMu paboThl B 1a00paToOpuu U
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM 000PYAOBAHUEM; U3YUYEHUE U ONHUCAaHUE PU3NYECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB; HaOM01eHHe (PU3NYeCcKHX (IIaBJI€HUE BOCKA, TasHUE JIb/1a,
pacTupaHue caxapa B CTYIKe, KHIIEHHE U KOHJICHCAIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KHCIOTOMN) SIBJICHU, HAOII0JEHUE U OTMCaHNe
NPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKkInii (pa3iokeHue caxapa, B3auMOACHCTBUE CEPHOI KHCIOTHI €
xJopusioM Oapusi, pazinoxenue ruapokcuaa Meau (1) npu HarpeBanuu, B3auMOIEHCTBHE Kele3a ¢
pactBopoMm conu mMeau(Il)); nzydenue cnocoboB pazaeneHus: cMmecei (C MOMOIIBI0 MarHuTa, (GUILTPOBAHHE,
BbIIIApUBaHUE, TUCTUIIIALUSA, XPOMATO rpadusi), IpOBEISHNUE OYUCTKHU MIOBAPEHHOMN COJIN; HAOII0AEHHE U
OTHCaHME PE3YIbTATOB MIPOBEACHUS OIBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl; CO3/1aHUE
MoJieei MosieKyd (IIapocTepKHEBBIX) . BaxkHelilue npeacTaBuTe/ M HEOPraHMYEeCKUX BelllecTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kucinopon — aneMeHT u npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpUpoJie, PU3NYecKue U XMMHUecKHe cBoicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenue
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kucaopoia. CriocoObl MoydyeHus! KUCI0poa B IabopaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucnopozaa
B nipupoze. O30H — ayuIoTponHas MOJU(PHUKAINUS KUCIOPO/a.

TenoBoit 3hpekT XuMUUEeCKO! peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30 U SHIOTEPMHUUECKHE
peaxiuu. TOruMBO: yroib U MeTaH. 3arpsa3HEHUE BO3/lyXa, YCUIICHHE TApHUKOBOTO 3(pdekra, pazpylieHne
030HOBOTO CJIOS .

Bonopoa — anemeHT u npocroe BewecTso. HaxoxaeHue Bogoposa B Ipupoae, pusndeckne 1 XuMHIecKue
CBOWCTBA, IPUMEHEHHE, CIIOCO0BI NoTydeHus. CocTaB KMCIIOT U COJIeH .

KomuyectBo BemectBa. Moabs. MomspHas Macca. 3akoH ABoraapo. Momsipabiid 00bEM razoB. Pacuérer mo
XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMCTBa BoAbL. Bona kak pactsopurens. PactBopbl. HackllieHHBIE M HEHACBIILIEHHBIE
pacTBopbl. Pacmeopumocms seujecms 6 60de.t MaccoBast 107151 BELECTBA B pacTBOpe. XMMHUECKHE
cBoiicTBa Bojpl. CocTaB ocHOBaHMil. Poib pacTBOpOB B IPUPOJE U B KU3HU YesloBeKa. KpyroBopoT Boibl B
npupojie. 3arpsa3HeHHe NPUPOAHBIX BOA. OXpaHa U OYUCTKA NPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauaennii. Oxcuapl. Kinaccudukaims okcuioB: coaeodpasyrommune
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HeconeoOpa3yronme. HomeHnkiarypa okcuaoB (MeXIyHApOAHAS U
TpuBHUaNIbHAs). DU3MUECKUE U XUMUYECKHE CBOMCTBa OKCHAOB. [lonyuenue.

OcHoBanwmst. Kiaccudukanus oCHOBaHUMN: MIETIOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa
OCHOBaHU# (MeXIyHapoHas ¥ TpUBUANbHAs). DU3NUecKre U XUMUYECKHE CBOMCTBA OCHOBAHU M.
[Tomyyenue oCHOBaHUI.

Kucnorer. Knaccudukanus kucinor. Homenknarypa kuciaot (MexIyHapoaHas U TPUBHAIbHAS).
®dusnueckue U XUuMHUYECKHe cBoiicTBa KUcaoT. Psa aktuBHoctu MetamioB H. H. bekerosa. [lonyuenue
KHCIIOT.

Comu. Homenkmnatypa cosield (MexayHapoaHasi U TpuBHANIbHAS ). DU3UUYECKUE U XUMUYECKUE CBOMCTRA
coseil. CriocoObl ostyueHust coJieil.

TI'enermueckas cBI3b MCKIY KilaCCaMU HEOPTaHUYCCKUX COCHHHCHHﬁ.

XUMHUYECKNH SKCIEPUMEHT: Ka4eCTBEHHOE ONPEIEIeHUE COAePKaHUs KUCIOPOa B BO3AyXe; TOIydEHHE,
cobupaHue, pacro3HaBaHUE U U3y4YEeHHE CBONCTB KHUCIOPO/a; HAOII0IeHHE B3aMMO/ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHUS U MIPEKpallleHs ropeHus (moxapa); o3HakoMJIeHHe ¢ oOpas3iamMu
OKCHJIOB M OITMCAHUE UX CBOMCTB; MOIy4eHHE, COOMpaHKe, pacliO3HaBaHUE U N3yUEHUE CBOWCTB BOIOPOJA
(ropenue); B3aumozencTBue Bogopoaa ¢ okcuaom meau(1l) (Bo3amMoxHO HCIOIB30BaHKUE BUIEOMATEPUATIOB);
Ha0JI0/IeHue 00pa3IoB BELIECTB KOJNYECTBOM | MOJIb; Hccie10BaHUE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C Pa3JINYHON pacCTBOPUMOCTBIO; IPUTOTOBIICHHE PACTBOPOB C OIMPECIEHHON MacCOBOM J0jei
pacTBOPEHHOTO BEILECTBA; B3aUMO/ICHCTBHE BO/IBI C METAJNIaMU (HATPUEM U KaJlbLIeM) (BO3ZMOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); OTIPEIEIEHUE PACTBOPOB KUCIIOT U IIEJI0YEH C TOMOIIBIO
MHINKaTOPOB; UCCIIEJOBaHIE 00Pa3I[0B HEOPTaHNUECKHUX BELIECTB pa3 JMUHBIX KIACCOB; HAOII0ICHNE
N3MCHCHUA OKpaCK1 MHAUKATOPOB B paCTBOPAX KUCIIOT U HICJ'IO‘-IC?I; HN3YUCHHUC BSaHMOﬂeﬁCTBI/Iﬂ OKCH aa
menu(Il) ¢ pacTBOpOM cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, peakIfii HelTpain3aum; nojrydeHue
HEPaCTBOPHMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO METAJUIA IPYTHM U3 PaCTBOPA COJIH; PEIICHHE
9KCHEPUMEHTAIBHBIX 33a4 10 TeMe «BaxHel1e Kiacchl HeOPraHUYeCKUX COeTMHEHUI.

Ilepuoanyecknii 3aKOH U NEPUOAMYECKAs] CUCTEeMa XUMHYeCKuX dj1eMeHTOB JI. U. Menneneesa.

CTpOCHI/Ie aToMOB. XMMHUYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKIuu.
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[TepBbIie MOMBITKH KIacCU(PUKAIIMN XUMHIECKUX 371eMEHTOB. [IoHITHE O Tpymax CXOIHBIX JJIEMEHTOB
(LIeOYHBIE U MIEIOYHO3EMETbHBIC METAIIIIBI, TAJIOT€HbI, MHEPTHEIEC Ta3bl. DIIEMEHTHI, KOTOPBIE 00pa3yroT
aM(doTepHbIC OKCHJIBI U THUIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3iaeMeHToB . . MenaeneeBa. Buabt
tabiuuel «lleproanueckas cuctema xumuueckux aieMeHToB [l. V1. MenaeneeBay. [leprosl u rpynnsl.
DU3NYECKUI CMBICII TOPAIKOBOIO HOMEPA, HOMEPOB IIEPU 014 U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otombl. DnekTponsl. CTpoeHHe IeKTPOHHBIX 000JI09eK
aTOMOB NepBbIX 20 XMMUYECKUX 3JIEMEHTOB Iepuoanuecko cucreMsl J[. . Menneneesa.
XapakTepucTUKa XMMUYECKOr0 3JIEMEHTA 110 €T0 II0JIOXKEHUIO B Iiepuoandeckou cucreme /[I. U.
Meunneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paJlyca aTOMOB XUMUYECKUX 3J1€ MEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 IPyIIaM M IepruoaM. 3Ha4eHHUE NIEPUOJUUECKOr0 3aKOHA U IIEPUOJANYECKON
CHUCTEMbI XUMUYECKUX JIEMEHTOB I pa3BUTHUA HAyKu U npakTtuku. [[. 1. MenneneeB — y4éHbIN U
TPaXXIAHMH .

3H€KTpOOTpI/IHaTeHBHOCTb XHMHYCCKHX 3JIEMEHTOB. XHUMHUUECKas CBI3b (I/IOHHafI, KOBAJICHTHAA MOJIApHAA U
KOBaJICHTHasA HCIIO J'IHpHaH). Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIILHBIE pCaKIuu. HpOI.[CCCbI
OKHCJICHUS B BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUUECKUH 3KCIIEPUMEHT: U3y4YeHUE 00pa30B BELIECTB METaj JOB U HEMETAJIJIOB; B3aUMOJIeHiCTBHE
TUAPOKCHUIA IMHKA C paCTBOPAaMU KHUCIIOT U IIEJI0YEH; TPOBEACHUE OIBITOB, WITIOCTPUPYIOIIHUX ITPUMEPDI
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIX peakUil (ropeHue, peakliuu pa3aokKeH s, COSAMHEHUS).
MexnpeaMeTHbIE CBSI3U

Peanuzanus MeXNnpeaMETHBIX CBA3EH NIPU U3YUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX OHSATHH, TAK M MMOHATUH, SBIISIOMIUXCS CUCTEMHBIMU
JUISL OTZIETIBbHBIX IPEJMETOB ECTECTBEHHOHAYYHOTO LIUKIIA.

OO6mIme ecTeCTBEHHOHAYYHBIE TTOHITHS: HAyYHbIN (haKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIU3, CHHTE3,
KJaccu(pUKalus, IepuoANYHOCTh, HAOMIOCHHE, SKCIIEPUMEHT, MOJISTUPOBAHHE, U3MEPEHUE, MOJIETb,
SIBIICHHE.

dwusmka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, H30TOII, PaJHOAKTUBHOCTh, MOJICKYJIa,
AJIEKTPUYUECKUH 3apsijl, BEIIECTBO, T€I0, 00bEM, arperaTHoe COCTOSIHHAE BEIECTBA, I'a3, hU3nYecKue
BEJIMYHMHBI, SAMHUIBI U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOMIaeMble, TOILTUBO,
BOJIHBIE PECYPCHI .

9 KJIACC
BemecTtBo u XUMHYeCKasi peaKiusi

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3meMenToB J1. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIIHS,
KaJIbLMs U UX COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B IIEPUOIUYECKON CUCTEME U
CTpOeHHEM HX aTOMOB. CTpOoeHHE BENIECTBA: BUIbl XUMUUYECKOMN CBSI3U. THIIBI KPUCTAIUNIMYECKUX PEMIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMYECKOW PEIIETKN U BUA XUMUYECKOU CBA3H.
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Knaccudukanus 1 HOMeHKIIaTypa HEOpraHM4eCKHX BellecTB (MeXIyHapOAHASI U TPUBHAIIbHAS).
XUMHYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PAa3JIMUYHBIM KJIacCaM HEOPTraHWYECKUX CO €IMHEHUH,
TeHETUYECKasi CBA3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMU4eCKUX peakifii o Pa3IMnYHbIM MPU3HAKaM (TI0 YUCITYy U COCTaBy y4acTBYIOUIMX B
PEaKLMHU BEIIECTB, 110 TEIIOBOMY 3((EeKTy, 10 U3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, MO YYACTHIO KaTAIU3aTopa). IK30 U SHIOTEPMUUECKUE PEaKIIU, TEPMOXUMUYECKHE
YPaBHEHHS.

[onsartue o ckopocTu xuMHUYecKor peakuuu. [ToHsTre 06 0OpaTUMbIX 1 HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE 0 TOMOTEHHBIX U FE€TEPOTrE€HHBIX pPeaKUUX. [lonamue o Xumuuyeckom pagHogecuu.
Daxmopul, erusAlowUe HA CKOPOCMb XUMUUECKOU PeaKyuu U NOI0ACEHUE XUMUYECKO20 PABHO GECUSL.

MexaHn3M OKMCINTSIEHOBOCCTAHOBUTEIBHEIX peaKuHﬁ (3HeKTpOHHBII>'I OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM peaKHI/II/I).

Teopus AIEKTPOITUTUICCKON TUCCOIMALINHI. DICKTPOIUTHI M HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHHU3M TUCCOIMAIINYT BEIIECTB C PA3IMYHBIMUA BUAAMU XUMUYECKOH CBs3H. CTENICHD JUCCOIUAIUH.
CuiibHbIC U CJ1a0bIE DJIEKTPOIUTHL.

Peakninu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIM MOHHOTO 0OMEHa, TIOJTHBIE U COKpAIIEHHBIC
UOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUI U COJIel B CBETE Mpe/ICTaBIeHuit 00
IIEKTPOIMTUYECKOH qucconuanuu. KauecTBeHHbIe peakliuu Ha UOHBI . [lonsamue o eudponuze coneu .

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE C MOJAENSIMU KPUCTAIUTMUECKHUX PEHIETOK HEeOPTraHHUYECKUX
BEIICCTB — METAJIOB M HEMETaJUIOB (rpaduta n anMasa), CIIOKHBIX BEIISCTB (XJIOPHUIa HATPHUS);
MCCJIEIOBAaHUE 3aBUCMOCTH CKOPOCTH XMMHYECKON peakiMy OT BO3JICHCTBUS PA3IUYHBIX (PaKTOPOB;
UCCJIEJOBAHHE JIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOIECCA JUCCOLUALIMU KUCIIOT, LEN04Yel 1
coeit (BO3MOXHO MCIOJIb30BaHNE BUACOMATEPHUATIOB); PO BEJCHUE OMBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUs peakluii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajIKa, BBIJEICHHUE ra3a, 00pa30BaHUE BOIbI);
OTIBITOB, WJUTFOCTPUPYIOLINX MTPUMEPHI OKUCIH TETbHOBOCCTAHOBUTEIBHBIX peaklnii (ropeHue, peakiuu
pa3I0XKEeHUs, COETMHEHNS); pacliO3HABAHUE HEOPTaHUYECKUX BEIIECTB C MMOMOIIBI0 KAYECTBEHHBIX peaKIuii
Ha VOHBI; PEIICHUEe YKCIIEPUMEHTATBHBIX 33134 .

HeMeTanibl 1 UX cOeIUHEHUA

OO61as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHbIE CTETIEHH OKHUCIICHMSL.
Crpoenue u Gpu3HMUECKue CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHE CBOWCTBA HAa IpUMeEpe
XJIopa (B3aMMOJICHCTBHIE C METaJUIaMH, HEMETaJIaMH, IiesiodaMu ). XinopoBoopoa. ComsiHas KUCIIOTa,
XMMHUYECKHE CBOWCTBA, MOJyyeHHe, NpuMeHeHune. JlelicTBue Xj10pa ¥ XJI0poBOJOPO/ia Ha OpraHu3M
yenoBeka. BaxkHelme XI0puabl 1 X HaXOXKIACHUE B IPUPOJIE .

O6mas xapakrepuctuka 351eMeHTOB VIArpytbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEIIEHU
OKHUCJICHHUS.

CtpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/1a U Cepbl. AJNIOTPONHbIE MOIU(UKALIUN
KHCJIOpO/ia ¥ cepbl. XUMHUYECKHEe CBOMCTBaA cepbl. CepoBOI0pO, CTpOEHHE, (PU3NUECKHE U XUMHUUECKUE
cBoiicTBa. OKCH/IBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIoTa, (Pu3nYecKrue u
XMMHUYECKHE CBOMCTBA (0OIIHMe KaK MPEeICTaBUTEN Klacca KUCIIOT U Cieln(pUIecKue).

XUMHYECKUE peakllii, JIe)Kallle B OCHOBE MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs CEPHON KUCIIOTHI.
[Tpumenenne. Conu cepHOIl KUCIOTHI, KAUeCTBEHHAs peaklus Ha cynbdaTinoH. Haxoxenue cepol u eé
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COEMHEHUH B MpUpojie . XUMUYECKOE 3arpsa3HeHHE OKPYKAIOIeH cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHNUS .

OOm1ast xapakTepucTHKa 31eMeHTOB VArpynmsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETIEHU
OKHUCIICHUS.

A30T, pactpocTpaHeHue B pupoe, GU3NUECKue U XMMUYeCcKne cBorcTBa. KpyroBopoT a3oTa B mpupo/e .
AMMHaK, ero pu3n4ecKrue 1 XMMUYECKHe CBOMCTBA, M0JIydyeHe U npuMeHenue. Conyu aMMOHUS, UX
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHHUS. A30THast
KHCIIO0Ta, e€ MoJlydyeHue, GU3n4ecKrue U XMMUYEeCKHe CBOMCTBa (001I1Me Kak [IPEeICTaBUTEIs Kilacca KUCIOT
u crieruduueckue. Vicroap30BaHne HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIBHBIX YI0OPEHHIA.
XUMHUECKOE 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COETUHEHUAMU a30Ta (KUCIOTHBIE TOKAH, 3arpsi3HEHHE
BO3/yXa, 104YBbI U BOJIOEMOB).

®docdop, ammorponHbie MogubuKanuu hocdopa, Pu3ndeckre U XUMHIECKHe CBOcTBA. OKCHIT
docdopa(V) u bochopnas kuciaora, Gu3nIecKue U XUMUIECKUE CBOMCTBA, MMoaydeHue. Mcnoibp3oBanue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YIOOPSHUN.

O6mas xapaktepuctuka 351eMeHToB [V Arpyrmmbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE CTEIIEHU
OKHCIICHHUS .

VYraepon, aluioTporHbIE MOTUGBUKAIINH, PACIPOCTPAHEHUE B IIPHPOJIE, (PU3HUYECKHe U XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoae. OKcusl yriepoja, ux pusndeckue u
XUMHYECKHE CBOICTBA, IEHCTBUE HA KUBbIE OPraHU3MbI, I0JIy4€HNE U IPUMEHEHUE. DKOJIOTUYECKUE
po0JieMbl, CBSI3aHHbIE ¢ OKcHIoM yraepona(lV); rumnoTesa riao0anbHOrO NOTEIJICHHSI KIIMMATa;
napHUKOBBIN 3 dekt. YrompHast KucaoTa U e€ colv, UX PU3NUECKUEe U XMMUIECKHE CBOWCTBA, OJTyYCHHE
u npuMeHeHue. KadyectBennas peakius Ha kKapOoHaTHOHBI. Mcrionbp3oBanne kKapOOHATOB B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHavaibHBIC TOHATHSA 00 OPTAHMYECKUX BEIIECTBaX KaK O COCMHEHHUAX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTUJIEH, TaHOJI, IJIUIIEPUH, YKCYCHAsI KUCIIOTA). MXx cocmas u xumuieckoe

cmpoenue. TloHATHE O OMOJOTUYECKH BOXKHBIX BEIIECTBAX: KHUPAX, OEIKaX, yIIIeBOJaX — U UX POJU B
JKU3HU YeNoBeka. MamepuaibHoe eOUHCME0 0p2aHUYeCcKUX U HeOP2aHU4eCcKUx cOeOUHEeHU.

Kpemuuii, ero pusndeckre 1 XMMHUECKHE CBOMCTBA, oyuyeHue U npuMeHeHne. CoeMHeHNs KpEMHUS B
npupoze. Obue npecraieHus 06 okcuae kpeMuus(IV) u kpemaueBoit kuciore. CUIMKATHI, UX
UCIIOJIb30BaHuE B OBITY, ME/IULIMHE,

MIPOMBIIIICHHOCTH. Baoichetiuiue cmpoumenvhbie MAmepuavl: Kepamuka, CIMeKio, yemenm, 6emoH, cei
e306emoH. IIpobaemvl 6e30nacHo20 UCnoaIb308aHUA CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU JHCUSHUL.

XUMHUECKUH SKCIIEPUMEHT: U3ydeHUE 00pa3[0B HEOPraHNYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
NPOBE/ICHUE KAYECTBEHHBIX PEaKINii Ha XJIOPUIMOHBI U HAOIIO/ICHHE IPU3HAKOB MX MPOTEKAHUS; ONBITHI,
oTpakaromme GU3NIeCKue 1 XUMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COCMHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3IiaMy XJIOPUI0B (raJIOTeHUI0B); O3HAKOMIICHUE
¢ oOpasiamu cepbl U €€ COeTMHEHUSIMH (BO3 MOKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB); HAOIIOICHIE
npoliecca OOyriMBaHMs caxapa MmoJi AeHCTBUEM KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI; U3yYEeHUE
XUMHYECKHX CBOMCTB pa30aBiIeHHON CEPHOI KUCIOTHI, MPOBEACHNE KaYECTBEHHON PEeaKIK Ha
cynb(aTnoH 1 HaOMI0/IeHUEe MTPU3HAKA €€ IPOTEKAHUs; O3HAKOMIIEHHE ¢ (PM3UUYECKUMHU CBOMCTBaMH a30Ta,
dbocdopa 1 ux coenMHEHN (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHUAIIOB), 00pa3iiaMu a30THBIX U
dochopHBIX ynoOpeHuii; moaydeHue, cooupanue, pacro3HaBaHHe U U3y4eHHE CBOMCTB aMMHUAKa;
NPOBE/ICHNE KAYECTBEHHBIX PEaKIuii Ha HOH aMMOHHS U POoc(haTHOH U N3yUeHHE TPU3HAKOB UX
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MPOTEKAHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEBIO (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPHUATIOB); U3YUCHHE MOJIETIEH KPUCTAJUIMYECKUX PEMIETOK aMasa, rpadura,
¢bymiepeHa; 03HAKOMJIEHHUE C MTPOLIECCOM aJICOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IPOTUBOTA3a; MOJyYeHHUEe, COOMpaHUe, paCliO3HABAHUE M U3YUCHHE CBOMCTB YIIIEKHCIIOTO
ra3a; IpoBeJIcHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUIIMKATHOHBI U U3YYE€HHE TPU3HAKOB MX
IIPOTEKAHUs; 03HAKOMIIEHHE C MPOAYKIIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHNE SKCIIEPUMEHTAIIbHBIX
3a7a4 no teme «BakHelmne HeMEeTaJUIbl U UX COEAUHEHHUS».

MeTajuibl U HX COeAUMHEHUS

OO6mias xapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TOJIOKECHUS B
MEepUOINYECKON cucteMe Xxumuieckux saeMenToB . V1. MenaeneeBa u crpoenusi atomoB. CTpoeHue
MeTauioB. MeTrayminueckasi CBsA3b U METAJUIMYECKAsi KPUCTAIUIMYECKAsl pEeHIETKA. DIEKTPOXUMUYECKUN Psif
HaIpsHKeHUH MeTauioB. GU3HYECKUE M XUMHYECKHE CBOMCTBA MeTaIOB. OO0IIME CIIOCOOBI MOTYYSHUS
MeTasuioB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX PUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

IIlenouHbIe METAJIJIBIL: TTOJIOKEHUE B MEPUOIUUECKOM CUCTeMe XUMUYEeCKuX 3ieMeHToB /1. U.
MenieneeBa; CTpOCHHE UX aTOMOB; HaXOXAeHUE B Ipupoe. Pusndyeckrne u XMuMUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kaymsi). OKCHIBI U THAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne menoYyHbIX METaIOB U
WX COCIUHEHUH.

[I{erouHO3eMENBHBIE METAJUIBI MArHUM U KaJIbLUI: ITOJI0KEHUE B IIEPUOJAUYECKON CUCTEME XUMUYECKUX
anemeHToB /. 1. MeHaeneeBa; cTpoeHue UX aTOMOB; HaXOXAeHue B npupoje. dusnueckue 1 XUMHYECKUE
CBOICTBa MarHus M Kanblivs. Baxkneimne coequHeHus Kaiabiust (OKCU, THAPOKCU, coiin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUsl.

AIOMUHUI: TIOJIO’KEHUE B IEPUOINYECKON cucTEME XUMUYeCcKuX neMeHToB . 1. Menzeneesa; crpoenue
aToMa; HaxOXJIeHUe B rpupoje. PU3nuecKnue 1 XHMUYECKHE CBOWCTBA allOMUHMSL. AM(OTEpHBIE CBOWCTBA
OKCH/JIa ¥ TUIPOKCU/IA AITFOMUHUS.

XKerne3o: monokeHue B IEPUOANICCKON cucTeMe XuMudeckux 3nemMenToB [1. V. MenneneeBa; ctpoeHue
aToMa; HaXOXJICHHE B TIpupoae. Du3ndeckre u XUMHIECKHAE CBOMCTBA xkene3a. OKCHUIBI, THAPOKCUIBI
conu xene3a(Il) u xxenesza(Ill), mx cocras, cBOICTBA U MOTYYECHHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOWCTBaMM; U3Y4YECHHUE PE3YIBTATOB KOPPO3UU METAIIOB (BO3MOXKHO HCIIOJIb30BaHHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aNMOJICHCTBUS OKCHUIA KAITBIIUS U HATPUS C BOJIOW (BO3MOKHO UCTIOJH30BaHUE
BUJICOMATEPHAIIOB); UCCIEIOBAHUE CBOUCTB KECTKOM BOBI; IIPOIIEcca TOPEHUS Kelle3a B KUCIIO POJIe
(BO3MOYKHO HCITOJIb30BAHNE BUICOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KAYECTBCHHBIX PEaKIIUi Ha HOHBI
(MarHus, Kanplus, amroMUHUS, uHKa, xenesa(ll) u xeneza(lll), meau(Il)); nabmronenue u onucanue
MIPOIIECCOB OKPAIIMBAHUS IJIAMCHH HOHAMH HATPHS, KIS U KaIbIHsI (BO3MOKHO UCTIOJIh30BaHUE
BUJICOMATEPHAIIOB); UCCIEI0OBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHHUS U THIPOKCH A ITUHKA;
pelIeHne YKCIIEPUMEHTATBHBIX 33124 TI0 TeMe «BaskHel e MeTaTbl U UX COSAHHCHUSD .

XuMus M OKpyxKamoas cpeia

Hossie maTepuansl 1 TexHOJIOTMU. BemecTBa 1 MaTepuaisl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310pOBBE. be3omacHoe ucnob30BaHNe BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBas mo mMours mpu
XUMUYECKHUX 0’KOraxX U OTpaBiieHUsIX. OCHOBBI IKOJIOTH Y€CKOW rPaMOTHOCTU. XMMUUYECKOE 3arps3HEHUE
OKpY’KaroIen cpesl (peaenbHas nonycrumas Kouientpaius semiects — [1JIK). Pons xumun B pemenun
9KOJIOTHYECKHUX TPoOIIeM.
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[TpupoaHbIe HCTOYHUKH YTIIEBOOPOAOB (YrOJb, IPUPOAHBIN Ta3, HEMTh), IPOIYKTHI UX MIEPEPAOOTKH, UX
POJIb B OBITY U POMBIIUIEHHOCTH .

XUMHUYECKUH SKCIIEPUMEHT: U3y4YE€HUE 00pa3L0B MAaTEpUAIIOB (CTEKIIO, CIUIaBbl METAJIIIOB, TIOJTMMEPHBIE
MaTepuasbl).

Me)l(l'lpeI[MeTHbIe CBA3H

Peanu3zanus MexnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U MOHATUH, SABJISIOIIUXCS CUCTEMHBIMU
JUISl OTJIEJIBHBIX IIPEAMETOB €CTECTBEHHOHAYYHOT' O [IUKJIA.

OO61re ecTecTBeHHOHAYYHbIE TOHITHS: Hay4HbIM QakT, TUNoTe3a, 3aKOH, TEOPHs, aHaIN3, CHHTE3,
KJaccu(uKanus, epuoANIHOCTb, HAOII0ICHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHUE, MOJIEIb,
SBJICHUE, TAPHUKOBBIN 3 (deKT, TeXHONOorus, MaTepuaibl. Gu3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH,
HEUTPOH, NOH, U30TOII, PaIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHI 3aps/l, IPOBOIHUKH,
MOJIYTIPOBOTHUKHU, AUDICKTPUKH, POTOIIEMEHT, HHAUKATOP, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAIUTMYECKAs! peIIETKA, CIUIABbI, (PU3UYECKHE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COIHIIE.

buonorus: porocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpaJIbHbIE YA00OPEHUSI, MUKPO3JIEMEHTBHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTLINBO,
BOJIHBIC PECYPCHI.

TemaTHveckoe NJaHUPOBAHHE YPOKOB XHMHH B 8 KJiacce
(68 yacos, 2 yaca B He/1eJI10).

Ne Tema KoauuyecTBoO Koia-Bo KoJa-Bo OcHOBHBIE
4acoB NPAKTHYECKH | KOHTPOJIbLH HaNpaBJIeHUSs
X BIX BOCHHUTATEILHOMN
JAeITeJIbHOCTH
1 Pasznen 1. 7 4acoB 1 I'paxxnanckoe
BBE/IEHHUE. BOCITMTAHUE,
INEPBOHAYAJIBHBIE HMaTPpUOTUICCKOC
XUMHNYECKHE BOCTIIUTAHHE
IMOHATUA 1,2
2 Pasznea 2. 9 yacoB 1 25,6
ATOMBI
XUMHNYECKUX
9JIEMEHTOB
3 Pasnea 3. 7 9acoB 1 1,2,345,6
IMPOCTBIE BEHIECTBA
4 Pa3znen 4. 14 gacos 1 1 1,2,5,6
COE/IUHEHUA
XUMHNYECKUX
9JIEMEHTOB
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5 Paspen 5. 15 yacos 2 1 1,3,4,6
N3MEHEHNSA,
MPOUCXOIAIIME C
BEILIECTBAMM.
6 Pasneu 6. 16 gaca. 1 1 1,2,3,45,6
PACTBOPEHHME.
PACTBOPBI. PEAKIIUHA
MOHHOI'O OBMEHA "
OKHUCJIUTEJIBHO —
BOCTAHOBUTEJIbHBIE
PEAKLIUMN.
7 Bcero yacos 68 uacoB 5 5
KanenaapHo — rTeMaTu4eckoe IJIAaHUPOBaHuUeE. 8§ KJjacc.
Ne | Ne Ko JaTa npoBeaeHus
nm | Y Conep:xanue TeMbl ypoKa Ja-
po BO 10 IIJIaHy o (akty
Ka Jac
0B
Ilepeasa uemeepmo — 16 uacoes. Ilp. p. — 1. K.
p-1
PA3EJI 1. BBEJAEHHUE. 7
MNEPBOHAYAJIbHBIE XUMHNYECKHUE
MNOHATUA
1 1 | Beoauslit uHCTpYyKTaX Th. Xumus - yactb 1
€CTECTBO3HAHUSL.
2 2 | Ilpenmer xumun. BemecTsa. 1
3 3 | Hp.p. Ne 1. «IIpaBuna TexHuKH 6€30MaCHOCTH 1
npu pabore B kabuHeTe XuMuu. [Ipuémbl
oOparieHust ¢ J1abopaToOpHBIM 000PYAOBAHUEM.
4 4 | [IpeBpaieHus BemecTs. Poiib XUMHUM B )KU3HU 1
YeJI0BEKA.
3) 5 | Kparkuil ouepk ncTopuu pa3BUTHS XUMUH. 1
6 6 | Ileppoguueckas cucTeMa XMMHYECKHX 3JIEMEHTOB 1
.. MenngeneeBa. 3HaKu XUMHUYSCKUX
3JIEMEHTOB.
7 7 | Xumnyeckue ¢popmyibl. OTHOCHTENbHAS aTOMHAs 1
U MOJIEKYJISIpHAst Macchl.
PA3EJI 2. ATOMbBI XUMHNYECKHUX 9
9JIEMEHTOB
8 1 | OcHoOBHBIE CBECHHUS O CTPOCHUU aTOMOB. 1
9 2 | V3meHeHUs B cOCTaBe siiep aTOMOB XUMHUYECKUX 1
371€MEHTOB. M30TOmBL.
10 | 3 | CtpoeHue 3IEKTPOHHBIX 000JI0UEK ATOMOB. 1
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11 | 4 | M3meHeHHe yucia IEKTPOHOB HA BHEIIHEM 1
SHEPTETHYECKOM YPOBHE aTOMOB XUMHUYECKHIX
3JIEMEHTOB.

12 5 | B3aumogeiicTBie aTOMOB dJIEMEHTOM-HeEMeTatom| 1
MEXTy COOOM.

13 | 6 | KoBanenTHas nmoJyisipHas cBsi3b. MeTayumnueckas 1
CBSI3b

14 | 7 | Ob6obmenue u cucremarusanus 3HaHUH 1o Teme:| 1
«ATOMBI XUMHYECKHX JJIEMEHTOBY

15 | 8 | K. p. Ne 1 o Teme «ATOMBI XUMHYECKHUX 1
AJIEMEHTOBY.

16 | 9 | AHanm3 KOHTPOJBHOMN pabOThI. YTIpaKHEHUS Ha 1
orpezieNieHUuE TUIIA XUMHUYECKOM CBSI3U.

Bmopasa uemeepmo — 15 uacoes. K. p. — 1.
PA3JIEJI 3. TIPOCTBIE BEHLIECTBA 7

17 1 | [IpocThle BemecTBa — METAJLIBI. 1

18 | 2 | Ilpocthic BemecTBa — HEMETAJLIBL. 1

19 | 3 | KonmuuecTBo BemecTBa. 1

20 | 4 | Monspusblit 00bEM ra3oB. 3akoH ABOTraipo. 1

21 | 5 | PemieHue 3a1a4 ¢ UCTIOJIB30BAHUEM TTOHSATHH 1
«KOJTMYECTBO  BEIICCTBA»,  IIOCTOSTHHAS
ABoraapo», «MOJIIpHas Macca, «MOJISPHBINA
00BEM T'a30BY.

22 | 6 | Ob6obmeHne U cucTeMaTU3aIys 3HAaHUH 110 TEMe: 1
«IIpocTeie BemecTBay.

23 | 7 | K.p.Ne2 no teme «IIpocTbie BemecTBay. 1
PA3JIEJ 4. COEAUHEHUSA XUMHNYECKUX | 14

IJIEMEHTOB

24 | 1 | Ananu3 KOHTPOJIBHOH padoTel. CTeneHb 1
OKUCJICHUS Y BAJICHTHOCTbD.

25 2 | Baxwueiimue kiacchl OMHAPHBIX COSTUHEHHH — 1
OKCH/JIBI ¥ JIETY4YHE BOJOPOIHBIE COSTUHEHUSI.

26 | 3 | OcHoBaHwMs. 1

27 | 4 | Kucnotsl. Pabota HaJ MpoeKTOM 10 Teme 1
«KucaoTel B IpUpOE U T0May.

28 | 5 | Conn. 1

29 | 6 | ObobuieHne 3HaHMI O KITaCCU(DUKALIUHU CIIOKHBIX 1
HEOPTaHMYECKUX BEIIECTB.

30 | 7 | Kpucrammmueckue peneTku. 1

31 | 8 | Yuctsle BemecTBa u cMecu. Pabora Hag mpoektom | 1

«CriocoOsI pa3ziesieHns: cMecel, MPUMEHsSIEMBIE B
OBITY»

Tpemuvsa uemeepmo — 21 uac. Ip. p. — 3,
K. p. -2
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32 9 | MaccoBast u 00beMHas 107 KOMIIOHCHTOB CMECH 1
(pactBOpa).

33 | 10 | Pemenue 3ayau o teme «MaccoBast 1 00beMHast 1
JIOJISI CMECHY.

34 | 11 | Pemenue 3aauy Ha Temy «MaccoBast 1 00beMHast 1
JIOJISI pACTBOPAY.

35 | 12 | Op. p. Ne 2. «IIpuroToBienue pacTBopa caxapa u 1
pacyeT ero MacCOBOM JIOJIM B pacTBope». Texkymui
HHCTpyKTax. Pemenue 3anau.

36 | 13 | O6oOmIeHre U cucTeMaTr3aIisl 3HaHUH 110 TeME 1
«CoCTMHCHHUS XMMHUYECKUX SJIEMECHTOBY.

37 | 14 | K. p. Ne 3 «CoenHeHHs] XUMUYECKHIX 1
3JICMEHTOBY.

PA3JEJI 5. U3MEHEHMUS, 15
MNPOUCXOJSAIIME C BEILIECTBAMM.

38 | 1 | AHanu3 KOHTPOJIbHON paboThl. DU3HYECKHE 1
SIBJICHUS B XUMUH.

39 | 2 | HOp. p. Ne 3. «HabGmroneHus 3a M3MEHEHUSIMU, 1
MPOUCXOASLIME C TopsLLe cBeuon». Texkymuin
MHCTPYKTaX.

40 | 3 | XuMHUYECKHE PEaKIIH. 1

41 4 | IIp. p. Ne 4. «[Ipr3HaAKH XUMUYECKUX PEAKIIUNY. 1
Tekymunii ”HCTpYKTaX. Pelienne XuMuaeckux
YpaBHEHUH.

42 | 5 | XuMu4eckue ypaBHEHHUS. 1

43 | 6 | CocraBneHne ypaBHEHHI XUMHUYECKUX PEAKITHHA. 1

44 7 | PacdeTsl 10 XUMUYECKUM YpaBHEHUSIM. 1

45 | 8 | Peakumm pa3ioxeHUs. 1

46 9 | Peakuu coeTMHEHUS. 1

47 | 10 | Peakuuu 3aMerreHus. 1

48 | 11 | Peaknuu oOMeHa. 1

49 | 12 | Tunsl XUMUYECKHUX PEaKIHid Ha TIPUMEPE CBOHCTB 1
BOJIBI.

50 | 13 | O6o0I1IeHNE U cUCcTEMATHU3AIMs 3HAHUN 110 TEME 1
«I3MeHeHusl, MPOUCXOIAIINIE C BEIIECTBAMI)

51 | 14 | K. p. Ne 4 no teme «M3menenus, npoucxonsume ¢ | 1
BEILIECTBAMI).

52 | 15 | Araiim3  KOHTpOJNBHOW  paborel.  Pemenme| 1

XUMHUYECKUX YPaBHEHUI.

Yemeepmasn uemeepms — 16 uacos. Ilp. p. — 1,
K. p -1
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PA3JIEJI 6. PACTBOPEHHUE. PACTBOPBI.
PEAKIIMU NOHHOI'O OBMEHA U 16
OKUCJIUTEJIBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUU.
53 | 1 | PactBopenue. PacTBOprMOCTh BEIIECTB B BOJIC. 1
54 2 | DIIEKTPOIUTHIECKAs JTUCCOIHAITHS. 1
55 | 3 | OcHOBHBIE TIOJIOKEHUS TEOPUU 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU
56 | 4 | Mounsie ypaBHEHUS. 1
57 VYhpaxHeHus B COCTaBJeHMH TOJHbIX u| 1
COKpAIICHHBIX HOHHBIX YPaBHEHHIA.
58 | 6 | Kucnotsl, ux kmaccuukanus 1 CBOiCTBa. 1
59 | 7 | OcHoBanus, uX Kiaccu(uKamus 1 CBOMCTBA. 1
60 8 | Okcuapl, ux Ki1accuUKaIsI U CBOMCTBA. 1
61 | 9 | Conm, ux kmaccuduKanus U CBOMCTBA. 1
I'enetnueckas CBA3b MEXY Kjaccamu
HEOPTaHMYECKUX BEIICCTB.
62 | 10 | OxucauTeIbHO — BOCCTAHOBUTEIBHBIC PEAKIIHH. 1
63 | 11 | Ip. p. Ne 5. «PemeHue dKCrIepUMEHTAIBHBIX | 1
3anau». Texymmit uacrpykrax. OBP.
64 | 12 | YopaxHeHHs B COCTaBICHUU 1
OKHUCJIUTEITHHOBOCCTAHOBUTEIHHBIX PEAKITUH.
65 | 13 | Ob6o0mmenHue u cucTeMaTH3alus 3HaHUH 0 Kypey 1
XUMHUHU 32 § KJ1acc.
66 | 14 | MToroBasi KOHTpOJIbHAsI padoTa. 1
67 | 15 | AHanu3 UTOroBOM KOHTPOJBHON PabOTHI. 1
68 | 16 | O6obmeHne TPAaKTUIECKUX 3HAHUH 110 KypCy 1
XUMHH 3a 8 KJacc.
9 KJIIACC
TemaTu4yeckoe MJIaHNPOBaHUE C ONpe/ieSieHHeM OCHOBHBIX BU/I0B Y4eOHOM /1eATe/ILHOCTH
Kaace: 9
Paznen Koaso Tembl Koaso OcHOBHBIE BHIBI AeITEJILHOCTH OcHOBHBIE
Jaco qaco odyuaruuxcs (Ha ypoBHe HANPABJICHUS
B B YHHUBEpPCAJIbHBIX y‘leﬁ]—lbIX HeﬁCTBHﬁ) YHuBEpPCAJIbH
bIX T€UCTBUH
PA3JEJ 1. 6 | BoaHwIit 1 OOmbsicnenue  ¢usnueckoro cmbicna | [latpuorudeck
O000menne uHCTpyKTaxk  Th. aTOMHOro  (TMOPSAAKOBOTO)  HOMEpPA | O€ BOCIIMTAHME,
3HAHUMU 110 KJIaCCI/I(i)I/IKaHI/IH XUMHNYECKOT'O QJICMCHTA, HOMEPOB | DKOJIOTHUYECKOE
Kypcy 8 XUMUIECKUX rpynnsl U NEPUOA B MEPUOJUUYECKON | BOCITHTAHME
KJ1acca. COCTMHEHHI cucreme J[.M. MeneneeBa; o0bsICHEHHE 1,2,3,5,6
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XuMHYeCKHU Knaccudukarmms 3aKOHOMEPHOCTH H3MEHEHUS CTPOCHMS
€ PeaKIuu. XUMHUECKUX aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeieax
COeINHEHHIA. MaJbIX TIEPHUOJIOB M TIABHBIX MOATPYIII;
Krnaccupukauus packpeiTHe cMmbicia llepuomndeckoro
XHMWHECKHX PEaKITuii 3akoHa .. Menneneena.
XapakTepucTuka XUMHYECKUX
CkopocTh
. SJIEMEHTOB Ha OCHOBE MX IOJIOXKEHUS B
XUMHYCCKHUX PEaKInuit .
n IIEPUOUYECKON cucreme A.N.
araims3 MeHpmeneeBa 1 0OCOOCHHOCTEH CTPOCHHS
Kop. Ne 1 UX aTOMOB.
«XUMHYECKUE
peaxIum»
PA3JIEJI 2. 10 AHanu3 KOHTPOJbHOU OmpeneneHre BUIa XUMUYECKOH CBS3H B 1,2,4,5,6
XuMHYeCKHU paboTHL. HEOPTaHUYECKUX COCTUHEHHUSX.
€ peakium B DneKTponuTUIeCKas OnpeneneHre  CTEMEHU  OKUCICHUS
pacTBopax. JUCCOLIUALTHSL. aToMa 3JeMEeHTa B  COCTUHCHHH.
CocraBnenune ypaBHEHUI OBP;
OcHoBHBIE olpesiesieHne OKUCITUTEIIS u
MOJIOXKEHUS TCOPHH BOCCTaHOBUTEIS.
3IEKTPOJIUTUICCKOH CocraBneHue MOITHBIX U COKPAIICHHBIX
JIUCCOLIMALIAN. HOHHBIX YPaBHEHMH peakluu oOMeHa;
IT HU BO3MOXHOCTHU
X AMIGOCKIE ofpesiesieHne } 03MOKHOC
. MPOTEKAHUs peaKluii HOHHOTO 0OMeHa.
CBOICTBA KHCIIOT KaK
3JEKTPOJIUTOB.
YMeHue KIacCuQUIMPOBATH XUMUIECKHE
XumMuueckue

CBOIICTBa OCHOBaHHUIA
KaK 3JIEKTPOJIUTOB.

XHUMHYECKHE
CBOIICTBA COJIEH KaK
AIIEKTPOIIUTOB

IMpakTnyeckas
padora Ne 1
«Pemenue
AKCTIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
«ONEKTPOIUTHUECKA
ST TACCOITHAITUS).
Texymmii
WHCTPYKTaXK.

I'unponus coneil.
Bonopoansiii

peaKkyy 10 pa3IMYHbIM [IPU3HAKAM.

IMOoKa3aTeCJib.

O06001eHne 1
CHCTEeMaTH3aLHs
3HAHUU 10 TEME
«XHMUYCCKHE
peaKkiuu B
pacTBopax»
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KonTpoabHasn
padora Ne 2
«XuMH4YecKune
peakuuu B
pacTBopax»

AHanu3
KOHTPOJbHOU
paboTHL.
YnpaxxHeHus Ha
pelieHue ruapoan3a
COJEN.

PA3JIEJI

3.
HemeTanabl
14 HX
coeTUHHEHHUs.

31

O6mas
XapaKTePUCTHKA
HEMETAJIJIOB.

Pemenue pacyeTHBIX
3amad.

Obmas
XapaKTepUCTUKA
3JIEMEHTOB
VIIArpynnsr  —
TaJIOreHOB.

CoennHeHus
TaJIOT€HOB.

IIpakTu4yeckas
padora No 2
«3y4yeHne cBOKCTB
COJIIHOU KHCIIOTBD).
Texymumit
UHCTPYKTAX.

Xanpkorensl. Cepa.

CepoBogopon u
CYIb(UIBL.

Kucnoponusie
COEJIMHEHUS CepBhI.

IIpakTu4yeckasn
pa6ora Ne 3
«3ydeHne cBOKCTB
CEPHOU KUCIIOTBI».
Texymmii
MHCTPYKTaX.

Obmas
XapaKTepUCTHKA
3JIEMEHTOB
VArpynmnsl. A30T.

Ammuak. Coan
aMMOHUSL.

IMpakTnyeckas
padora Ne 4

XapakTepucThKa (huzmyeckux u
XUMUYECKUX CBOMCTB MPOCTBIX BEIIECTB
U WX COCAWHCHUH, TOJNy4YeHUE U
coOupaHHe KHCIOpoJia U BOJOPOAA,
VIJACKUCIIOTO  Ta3a W aMMUaKa;
pacro3HaBaHue OTIBITHBIM nyTeM
ra3000pa3HbBIX BEIIECTB.
XapakTepucTuka (buznveckux u
XUMHYECKUX CBOWCTB BOJIBI.
Brlunciienre Konmdectra, o0beMa WITH
Macchl  BEIECTBA IO  KOJHYECTBY,

o0BeMy,  Macce  peareHToB WU
MPOIYKTOB PEaKIINH.
Ompenenenue NPUHAIICKHOCTH

BEIIECTB K ONPENEICHHOMY KJaccy

COCTMHEHHIA; yMeHHe Ha3bIBATh
COCTMHECHUS M3YYEHHBIX KJIacCOB
HEOPTraHUYECKUX BEIILIECTB;
XapaKTEePUCTUKA (u3nIecKrX u

XUMHYECKUX CBOMCTB OCHOBHEBIX KJIaCCOB
HEOPraHUYECKUX  BEHIECTB: OKCHIIOB,
KHCJIOT, OCHOBaHMM, COJICH.
XapakTepucTHKa B3aUMOCBSI3U MEXY
KJIacCaM¥ HEOPTaHWMYECKUX COCTUHEHHIA.

IIpoBeneHue OTIBITOB,
MOJITBEPIK TAFOIINX XUMUYECCKHE
CBOWCTBA W3yUYCHHBIX KJIACCOB
HEOPraHMYECKHX BEIIICCTR;
pacro3HaBaHue OTIBITHBIM MyTeM
OCHOBHBIX KJIaCcCOB COC/IMHCHMIA;
MPOBE/ICHUE peakiui,
TOATBEPKIAOIIUX KaueCTBEHHBIN
COCTaB Pa3InYHbIX BEIECTB.

Cocrapnenue ypaBHEHUI OBP;
oTpe/iesicHHe OKHCITUTEIIS "
BOCCTAHOBUTEIIS.

CocTaBrieHue TOJIHBIX U COKPAIIEHHBIX
noHHBIX ypaBHeHU PUO; onpenenenue

2,5,6
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«ITonyuenue aMmmuaka
Y U3y4eHHe ero
cBOMCTBY. Texymuit
UHCTPYKTaX.

CepHas KHCIIOTa H €€
COJIH.

Kucnopoausie
COEIUHEHHS a30Ta.

®docdop u ero
COCAMHEHHS.

Obmas
XapaKTepUCTHKa
JJIEMEHTOB
IVArpynmsr.
Yraepogn.

Kucnopoausie
COETMHEHUS
yraepoaa.

IIpakTuyeckas
padora Ne 5
«lonyuenue
YTIEKUCIIOTO rasa.
KauecTtBennas
peaknus Ha KapOOHaT-
noHbDy. Texkymuii
HHCTPYKTaX.

YrneBoaopoasl.

Kucnopoaconepsxar
1€ OpraHuvYecKue
COCAMHEHHUSL.

Kpewmunii u ero
COCAMHEHHUS.

CunukaTtHas
MPOMBIIIJICHHOCTb.

Ilement. Crexkio.

CunukaTtHas
MPOMBIIIJICHHOCTb.

Kepamuka. ®apdop.

[Tonyuenue
HEMETAIJIOB.

[Tonyuenue

Ba)KHEHIITHX
XAMHUYECKHAX
COEIMHEHUN
HEMETAJIOB.

O0600mIeHNe U
CHCTEeMaTH3allHs
3HAHUH 110 TEME:
«HemeTamnsl 1 ux

COEIUHEHUSD)

BO3MOXHOCTH npoTekanus PUO.

CobmroneHue mpaBmt 0e301MacHoi paboThI
NpU  TPOBEJCHUU  ONBITOB; YMEHHE
TOJI30BAThCS nabopaTOpHBIM
000pyIOBaHHEM H ITOCYIOM.
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KonTposabHasn
pabota Ne 3
«HemMeTayibl 4 MX
coeIMHEHUsI».

AHamu3 KOHTPOJIBHOM

paboTsl. Penienue
pacYeTHBIX 3a/1a4 Ha
pactBopbl. Perienue
YpaBHEHUI
XUMHYECKHAX
[IpEBPAlLCHUMN.

Pemenne nemnoyek
XUMHAYECKHX
MpeBpaIleHUH.

Pemenue pacyeTHbIX
3a/1a49 Ha U30BITOK

BEIIECTBA.
PA3AEJ 4, 11 OOwas OnucaHue CBOWCTB TBEPIBIX, KHUIKHX, 1,2,3,6
MeTaJjibl 1 XapakTEPUCTUKA Fa3006pa3HI)IX BC€OICCTB, COCTAaBJICHHUC
170, METAJIJIOB. YPaBHEHMH  XMMHYECKHX  DEaKIuii;
cOoeINHEeHHus XUMHUECKHE BBISABJICHHUC IIPU3HAKOB,
N CBUJIETENIBCTBYIOIIMX O  IPOTEKaHUHU
CBOICTBa METAJLIOB. o
XUMHYECKON peaklyy NP BBINOJIHEHUU
OOmas
XHUMHYECKOTO OIBITA.
XapaKTepHCTHKa CocraBieHye ypaBHEeHH OKHCIUTETBHO
SIICMCHTOB -BOCCTAHOBUTEIBHBIX peaKiuii;
[Arpynimb. onpeieieHre OKHCIIUTEJISI 7
OO6mas BoccTaHoBUTENsI. COCTaBIIEHUE MOJHBIX
XapaKTCPUCTHKA U COKpPAUICHHBIX HOHHBIX YpaBHEHU
3JIEMEHTOB peakuuu oOMeHa; OIIpEJEIICHHE
ITArpynnsr. BO3MOXHOCTH  IIPOTEKaHUSl  peakuuil

JKecTkocTh BOMBI U
crocoOEbI ee
yCTpaHEHHUSI.

ATIOMUHHAI U €ro
COEIUHEHMUS.

[pakTuyeckas
padora Ne 6
«KecTKkOCTE BOJBI 1
CIIOCOOBI ee
YCTpaHEHUS».
Texynuit
HHCTPYKTaX.

Kemes3o u ero
COEITHEHMS.

HOHHOTr0 0OMeHa.

XapaKTepI/ICTI/IKa B3aUMOCBA3U MCKIY
COCTaBOM, CTPOCHUCM U CBOICTBaAMH
MCETAJJIOB.

Cobronenue npasui 6€30macHON padoThI
Npd  TPOBEJCHUU  ONBITOB; YMEHHE
MOJIb30BATHCS nabopaTopHBIM
000pYyI0BaHUEM H TTOCYIOH.
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IIpakTuyeckas
padota Ne 7
«Pemienue
SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«MeTtamnb».
Texymmuit
HHCTPYKTaX.

Koppo3zus metannos u
CIOCOOBI 3aIUTHI OT
Hee. Merauibl B
npupoe. [lonsitue o
METaJUTypTUH.

O06001IeHNE U

CHCTEMaTU3allHs
3HAHUM I10 TEME:
«MeTamisl 1 uX

COETMHEHHSD)
KonTpoasnas
padora Ne 4
«MeTa/uibl U MX
cOoeTUHEHUS».
PA3EJI 5. AHanu3 KOHTPOJIHHON ['pamoTHOE OOpallleHuEe C BEIIECTBAMH B 2,4,5,6
Xumusa paboTHI. IOBCEIHEBHOM J)KW3HHU, OHMMaHHUE
U XUMHYECKHUI COCTaB HEOOXOAMMOCTH COOFOIeHUS
OKPY’KAOII TJIAHETHI 3eMUIs. TIpeAMTUCaHH, MpeIIaraeMbIx B
as cpena. _ WHCTPYKITUSIX 1o WCIIOIIE30BaHUIO
Oxpana okpysaromen JIeKapCcTB, CPECTB OBITOBOM XUMUH U JIp.
cpenapl OT
XUMHYECKOTO
3arpsi3HCHMUS.
PA3EJI 6. BemecTsa. OObsicHeHHEe  (PU3MYECKOTO  CMBICIA 1,2,3,4,6
O060061eHNE ATOMHOTO (TIOpsIKOBOTO) HOMEpa
3HAHUIA M0 XUMUYIECKOTO JJIEMEHTa, HOMEpPOB
XUMHH 32 TPYIIBI ¥ TEpHOoJia B TEPHUOIUICCKOM
Kypc¢ cucreme /I.11. MenzeneeBa; o0bsicHEHHE
OCHOBHOW 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOCHHUS
IIKOJIBI. aTOMOB, CBOHCTB 3JIEMEHTOB B IIpejeliax
[oaroroBka K MaJbIX TIEPUOJIOB W TJIABHBIX MOATPYIIII,
I'mA packpeiTie cMbicia llepuoauueckoro
(Or3). 3akoHa .. Menneneena.
e — XapakTeprucTuka XAMHUYECKUX
peaKIH. 2JIEMEHTOB HaVOCHOBe WX TIOJIOKCHHUS B
OCHOBEL MEPUOINYECKON cucTeMe ..
. MenzeneeBa 1 0COOCHHOCTEH CTPOCHHS
HEOPraHUYECKOU
HX aTOMOB.
XMMIH. Ompenenenre BUa XUMHIECKON CBS3HU B
HTorosasn HEOPTraHUYECKUX COEJAUHEHUSIX.
KOHTPOJIbHAsI
pabora.
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AHaM3 UTOTOBOM 1 OmnpeneneHue  CTETIEHH  OKUCJICHUS

KOHTPOJIBHOU paboTHI. aToMa  JJIEMEHTa B  COCIUHEHWM.
CocraBnenue ypaBHEHUI OBP;
oIpeJiesIeHHe OKHCIIUTEJIS u
BOCCTAHOBHUTEJISL.

CocraBiieHUe MOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHEHUH peakiuu OOMEHa;
oTpeJieNieHHe BO3MOXHOCTH MPOTEKAHUS
peaKIiii HOHHOTO OOMEHa.

YMenne KIacCUpHUIMPOBATh XUMHYECKHUE)
PeaKIny 10 pa3TUIHbIM IIPH3HAKAM.

KajiennapHo —TemaTuueckoe IJIAaHUPOBaHUE

KanenaapHo — rTeMaTu4eckoe IJIaHUPOBaHue. 9 KJjacc.

No | Ne Ko Jlara npoBeneHus
n/ | yp ConepkaHue TeMbl ypoKa -
m | OK BO 10 IJIaHy 1o akry
a qac
OB
Ilepsas ywemeepms — 16 uacos. K. p. — 2, Ilp.
p. -1
PA3EJI 1. O6001menue 3HaHuii o Kypcey 8 6
Kj1acca. XUMHYECKHE peaKIuu.
1 1 | Broaubiii wuHctpyktax Tb. Knaccudpukanusa| 1
XUMHYECKHUX COCTUHEHHH.
2 | 2 | Knaccudpukanus XUMHUECKUX COSAMHEHUI. 1
3 | 3 | Knaccudpukamus XUMHUECKUX PEeaKInit 1
4 | 4 | CKOpOCTb XMMUYECKHX peaKIuil. 1
5 | 5 | Karanus. 1
6 | 6 | K.p. 1l «Xumuueckne peakuum». 1
PA3JIEJI 2. XumMnyeckue peakuuu B 10
pacTBopax.
7 | 1 | AHanu3 KOHTPOJIBHOM paboTHI. 1
DNEeKTPOTUTHYECKAS TCCOIHAIIHSI.
8 | 2 | OcHOBHBIE TIOJOKEHUS TEOPUHU 1
AIIEKTPOIUTUIECKOM TUCCOIHALINH.
9 | 3 | Xumudeckne CBOMCTBA KHUCIIOT KakK 1
3JIEKTPOJIUTOB.
10 | 4 | XuMudeckue cBOKWCTBA OCHOBAaHUH Kak 1
3JIEKTPOJIUTOB.
11 | 5 | XuMuyeckue cBOWCTBA COJNIEH KaK IEKTPOIUTOB 1

28




12 | 6 | [IpakTuyeckas padora Ne 1 «Pemenue
AKCIIEPUMEHTANBHBIX 33724 110 TeMe
«ONEKTPOIUTHYECKAS TUCCOANUsy. TeKyInit
uactpyktax. J/C.

13 | 7 | I'moponus coneil. Bomoponnsliii mokasareb. 1

14 | 8 | O6oOmeHne U cUCTeMaTHU3aIKs 3HAHUIA 110 TeMe 1
«XHUMHUYECKUE PEAKIINH B PACTBOPaAX)>

15| 9 | KourpoubHas padora Ne 2 «XumMH4ecKue 1
peaknu B pacTBOPax»

16 | 10 | AHanu3 KOHTPOJIBHOU pabOThI. YTIpaKHEHUS Ha 1
pelIeHre TUIPOIN3a COJIeH.

Bmopas yuemeepmu: 16 uacos. K. p. -, I1.
p. - 3.
PA3/JIEJI 3. HemeTa/uibl U UX 31
coeIMHEeHHUS.
17 | 1 | OGmas xapakTepucTHKa HEMETAJLIOB. 1
18 | 2 | Pemenue pacyeTHBIX 3aja4. 1
19 | 3 | OGmas xapakTepucTHKa JIEMEHTOB 1
VIIArpynmel — rajoreHos.
20 | 4 | CoenuHEeHMS raJlOTCHOB. 1
21 | 5 | Ipakruyeckas padora Ne 2 «/3ydyeHue 1
CBOMCTB COJITHOM KUCIOTBDY. TeKyIuii
UHCTPYKTaX.
22 | 6 | Xampkorensl. Cepa. 1
23 | 7 | CepoBomopon u Cyab(HIIBI. 1
24 | 8 | KucnopoaHble COeMHEHHUSI CEPHI. 1
25 | 9 | IpakTuueckas pa6ora Ne 3 «3ydyeHue 1
CBOMCTB CEPHOM KUCIOTHI». TeKymuin
WHCTPYKTaX. XaJTbKOTCHEI.
26 | 10 | OGmas xapakTepucTUKa 31eMeHToB VA-rpynmsl. | 1
A3orT.
27 | 11 | Ammuak. Coiu aMMOHUSL. 1
28 | 12 | IpakTuueckas padora Ne 4 «[loryueHne 1
aMMUaKa 1 U3y4E€HHE €ro CBOMCTBY. TeKkymmui
WHCTPYKTaX.
29 CepHas KUCIIOTa U €€ COJIN. 1
13

30 KucnopoHbIe cOeTMHEHUS a30Ta. 1
14

31 dochop 1 ero CoeqMHECHHS. 1
15

32 | 16 | Pemenue pacyeTHBIX 3a/1a4 1

Tpemusa uemeepms: 22 uaca. K. p. — 1, Ilp.
p. -2.
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33 OOmias xapakrepucTrka 3neMeHToB [IVArpynmer. | 1
17 | Yraepon.
34 Kucnoponneie coenmnHeHust yriiepoaa. 1
18
35 IpakTuyeckasi padora Ne 5 «[lomydenue 1
19 | yraekucinoro ra3a. KauectBeHHas peakius Ha
KapOOHAT-MOHBI». TeKyIHii MHCTPYKTAK.
36 YTIeBo0POIHL. 1
20
37 Kucnoponcoaepkariue opraHu4ecKue 1
21 | coequHEHUS.
38 KpemHunii u ero coequHeHuUs. 1
22
39 CunukatHasi IPOMBIIIIEHHOCTh. LleMeHT. 1
23 | Crexo.
40 CunikaTHast TpOMBIIUIEHHOCTh. KepaMuka. 1
24 | dapdop.
41 [TonyuyeHne HEMETAILIOB. 1
25
42 [Tonyyenue BaKHENIINX XUMHYECKUX 1
26 | coenmMHEHUN HEMETAIIOB.
43 O00011IeHE U CUCTEMATH3aIUs 3HAHUI 110 TEME: 1
27 | «Hemeraisl U MX COSTMHCHUS
44 KonTtpouabnas padora Ne 3 «Hemeranibl 1 ux 1
28 | coemMHEHUs».
45 AHanM3 KOHTPOJIbHOU paboThl. PereHue 1
29 | pacueTHBIX 3aJa4 Ha pacTBOpEI. Pemenune
YPaBHEHUN XUMUYECKUX IIPEBPAILECHHMN.
46 Pemrenue nenoyexk XMuMUYECKUX PEBPALLICHUMN. 1
30
47 Pemenue pacueTHbIX 3a7a4 Ha U30BITOK 1
31 | BemecTBa.
PA3EJI 4. MeTaiabl 4 UX COeIMHEHUS. 11
48 | 1 | OOwmas xapakTepUCTHKA METAJIIIOB. 1
49 | 2 | Xummdeckue cBoiictBa  MeramuioB. O6mras| 1
XapaKTePUCTHKA dJIEMEHTOB [A-Tpymisbl.
50 | 3 | O6mias xapakTepuctuka neMeHToB [IA-rpynmer. | 1
51 | 4 | Y)KecTkoCTh BOJBI U CIIOCOOBI €€ YCTPaHEHUSI. 1
52 | 5 | AMrOMUHHI U €r0 COeIUHEHU. 1
53 | 6 | IlpakTuyeckasi padora Ne 6 «0KecTKOCTb BOABI 1
U CIIOCO0BI ee ycTpaHeHus». Tekymui
WHCTPYKTaX.
54 | 7 | XKene3o u ero coeUHEHUSI. 1

Yemesepmasn uemeepmo: 14 uacoes.
K.p.-2, IIp. p. -1.
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55 | 8 | Koppo3ust MeTaioB 1 CiocoObl 3aIIUTHI OT HEe.
Merasuisl B Ipupoze.

56 | 9 | IlpakTuuyeckasi padora Ne 7 «Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «MeTalby».
Tekymuit uHCTpYyKTaX. [loHSATHE O METAITYpIrUn.

57 | 10 | OGo0mmenue U cucTeMaTH3anus 3HaHU 10 TEMeE:
«MeTauTel ¥ UX COSTMHCHUSD)

58 | 11 | KonrpoabHas padora Ne 4 «MeTa/uIbl H X
COeTMHEHHSD».

PA3JIEJI 5. Xumusi M OKpyKamiuas cpeaa.

59 | 1 | AHanu3 KOHTPOJIBHON pabOThl. XUMUYECKUN
COCTaB IUIAHETHI 3eMIIL.

60 | 2 | OxpanHa oKpyXaromen cpeapl OT XUMHYECKOTO
3arps3HEHUsI.

PA3JEJI 6. O6001meHne 3HAHUH 110 XMMHH 32
Kyp¢ 0cHOBHOM mkoJibl. [loaroroBka k 'MA
(0Ormd).

61 | 1 | BemecrBa. CTpoeHue BemecTBa. XUMHYECKas
CBSI3b.

62 | 2 | Kimaccuduxanus HEOpraHMUECKUX BEIIECTB.

63 | 3 | Kimaccuduranus XuMUIECKUX PEAKITHA.

64 | 4 | Peakuuu nonnoro ooMena. OBP.

65 | 5 | OcHOBBI HEOPTraHUYECKON XUMUH.

66 | 6 | XuMHUYECKHE CBOWCTBA CIIOKHBIX BEIICCTB.

67 | 7 | UToroBasi KOHTPOJIbHAsSI padoTa.

68 | 8 | AHanM3 UTOTrOBOM KOHTPOJILHOM PabOTHI.

31




TOUKA \'pocm
3 JTabopaTopHbie paboTel 8 knacc MpakTuyeckasn pabota «M3yyeHne cTpoeHus

nrameHu»
TeopeTunyeckas YacTb: [OpeHne — CrOoXHbIN NPOLLECC, CONPOBOXAALLMIACA BblAENEHNEM SHEPTUN, KaK
npaeuo, B BUAe Tenna v ceeta. PasnmyalT romoreHHoe ropeHune (Hanpumep, npu paboTte razoBoi ropenku), n
reTeporeHHoe ropeHue (Hanpumep, ropeHne cnupTa n Cyxoro roptoyero). B paccMoTpeHHbIX npuMmepax nnams
NMeeT CXOOHOe CTpoeHNEe. B HEM MOXHO BbIAENUTL TPX YaCTW.
BHYTpEeHHUI KOHYC TEMHOTO LBETA (B Cydae ra3oBoW roperikn CUHEro LBeTa) C HU3KOW TemnepaTypon ~
300—500 °C. 3gecb npoucxoaut ncnapeHne 1 pasrnoXeHne roployero BeLecTea.
CpeaHuii BOCCTaHOBUTENBHBIA KOHYC COCTOUT M3 CMECU BO3ayXa W ropsiLlero rasa. 3gecb nog BnvsiHnem bonee
Bblcokor TemnepaTypbl (1500—1800 °C) npoayKTbl UCMApPEHU U Pa3noXKEeHNS ropoYnX BELLECTB aKTUBHO
pearvpyroT ¢ kKncnopogom. Ecnm yactb yrnepoga octaércsa cBOGOAHOM, TO ero Merb4vanme YacTuubl
packanaiTca U NpuaalrT NnamMeHn ipKkoe cBeYeHne. ATa YacTb NnameHun 6oraTta yrapHbim razom CO —
CWIMbHBIM BOCCTAHOBMTENEM, MO3TOMY €€ Ha3biBaloT BOCCTAHOBUTENBLHON. To4yka Hanboree BbICOKOM
TemnepaTtypbl HAXOAUTCA Ha OCTPUE BOCCTAHOBUTENBHOIO KOHYCA.
BHELLUHWNI OKUCIMTENBHbIN KOHYC 0Opa3yeT HEBUAMMYIO 0DO0MOYKY, OKPY>KaIoLLYO NriamMs. 34ecb No4 BIUAHUEM
3HAYUTENBHOMO NMPUTOKA wwenopona sosayxa npocxonut nonHoe omcnese ropiosero seuectsa o CO2. 1 H2.O (1pH FopesHH cyxoro ropioNero Ha ocHose
yeoreoura TatoKe 0OpasyeTcs N2). Mpu 3Tom ocTaétcst M3ObLITOK KMCOpOoaa, KOTOPbIA NPy BbICOKON TeMnepaTtype
obnagaeT BbICOKOW OKUCIUTENbHOM aKTUBHOCTbLH0, MO3TOMY BHELLHSAS YacTb NilaMeHn HasbiBaeTcs
okucnmTensHon. Mcnonb3ys nogays Bo3ayxa, MOXHO YBENUYUTE TeMMepaTypy ninameHu.
MpakTnyeckas Yactb: Llenb onbiTa: n3yuntb CTpOEHME NNnameHn, onpeaennTb TeMnepaTypy B pasHbiX ero 30Hax
npw NCNONb30BaHUM Pa3INYHbIX UICTOYHMKOB Tenna .
lNepeyeHb damuukos yugposol nabopamopuu: oaT4NK TeMnepaTypbl TepMonapHbin. JJonosnHumernsHoe
0bopydosaHue: LUTaTUB C 3aXXMMOM; AepxaTenb Ana Npobupok; cnmpToBka . Mamepuarbsi U peakmugbl: CnvpT
3TWUIOBLIN; CyX0e roprodee; ceeva.
TexHuka be3onacHocmu:

1. . Pabota cBsizaHa C OTKpbITLIM NlameHeM — GeperuTech oxora.

2. . Tepmonapa nocne M3BrevYeHns 13 nNaMeHn OCTbIBaeT He cpaldy — GeperuTtechb oxora. 3.B cnupToBke

COAEPXKMUTCS roprovas XXNMOKoCTb.

UHecmpykyus K ebinonHeHuro: 1.IogknoynTe BbICOKOTEMMNEPATYPHbIA AAaTYMK
(Tepmonapy) kK permctpatopy AaHHbIX (KOMMNbIOTEPY). 3akpenuTe AaTyuK B LUTATMBE TakK, YTOObI ero
KOHYMK Kacancsa (ouTnnga CrnMpToBKM .

2 . 3axruTe cnmpToBky. Korga nokasaHuns ctabmnuavpyloTcs, 3anuiimnte 3HadeHne TemnepaTtypbl Ha cxeme
nnamexu (puc. 1). 3.NepemelLanTte gaTtynk TemnepaTypbl B CAEAYOLLYI0 TOYKY NfamMmeHn B COOTBETCTBUM CO
cxemon. [1nst aToro ocnabnante MmydTy 1 nepemellarnite eé (BMeCTe C Narnkon 1 4aTYNKOM) B HY>KHOE MECTO.
Korga nokasaHus ctabunmanpyroTcsl, CHOBa 3aHOCMTE 3Ha4YeHMe TeMnepaTypbl B COOTBETCTBYIOLLEN TOYKE Ha
CXeMy .

4 . Tak namepbTe TemnepaTypy BO BCEX TOYKaAxX NfiaMeHn, OTMEYEHHbIX Ha cxeMe . 5 . [loBTopute AencTBnd co
CBEYOMN U CYXMM FOpHOYUM.
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TOUKA \'POCTA
3 6.06paTute BHMUMaHue! MNMpn n3y4yeHmn CTPOEHMS MNaMeHM CYXOro roptoHero

ncnonbayetca 1/4 yacte Tabnetkn. Kycoyek roproyero nomeLwaroT Ha kepammnieckyro nantky. Puc. 1. Touku
n3MepeHus TemnepaTtypbl nnameHu 7 . BHecute B nnamsi CNMPTOBKM Ha NONMUHYTbI NPOOMPKY. Mi3Bnekute
NpoBupKy 13 NaMmeHn n paccMoTpuTe €€ NOBEPXHOCTb.

8 . MNMoBTOpKTE OMbLIT CO cBe4ou. Kakoro LBeTa obpasoBancsa HanéTt? YTo aTo 3a BelwecTso? PesynbtaThl

NcTouHmMK TemnepaTypa oKono TemnepaTtypa B cpeaHen TemnepaTtypa B BepxHen | YT
TennoTobl UTUNA (KyCOYKa roproydero) | 4actu nnameHu YyacTu nnameHu nol

1 | CnwuproBka

2 | Ceua

3 | Cyxoe roptouee

Bbi800bI:

n3mepeHun/HabnoaeHnin

B BbiBOgax ykasaTb, KAKOW UCTOYHUK TENMOThI NPeanoYTUTENbHO NCMONb30BaTh B XMMUYECKon nabopatopun n
noyemy .

KoHmpornbHble 80rpocChi:

1 . Kakol MCTOYHMK NiiaMeHu 6bin ncnonb3oBaH? 2 . Kakas yacTb nnaMeHun camast ropsivyasn?

3 . o kakon MakcMmarnbHOM TemnepaTypbl yaaéTcs nporpeTs Tepmonapy? 4 . YTo ropsiiee — LLEHTP NnaMeHu
unu kpasa?

1. .Tllo4emy cnupToBKa ropuT NOYTU GECLUBETHBLIM MAaMeEHEM, a cBeva — CBeTAMUM? MOXHO nun
NCrnonb30BaTh CBeYM B Nabopatopuv BMECTO CMMPTOBOK?

2. . Kakve npoayKTbl ropeHnsa OAMHaKOBbI Y CMMPTOBKU U cBeun? 7 . 3agaHue anga nogrotosku k MMA, BIP
Mpu HarpeBaHuK TBEPAbIX BELLECTB B NPOOMpke Heobxoanmo: 1.839Tb NPOOVPKY B PYKU 1 HarpeBaTb Ty
YacTb, rae NeXuT BeLLeCcTBO; 2.3aKpenuTb NPOOMPKY B LUTATMBE U HarpeBaTh Ty YacTb, FAe NeXUT
BELLECTBO;

- -

3.B349Tb NPOOMPKY B pyku, NporpeTb BClO NPobMpKy, a 3aTem Ty YacTb, FAe NexuT
BELLECTBO; 4. 3aKpenuTb NPOBUPKyY B LITATUBE, NPOrpeTb BCO NPOBUPKY, @ 3aTEM Ty YacTb, rae NexuT
BeLlecTBo ([MpaBunbHbIN OTBET: 4).
8.3agaHune anga pas3suTusa QyHKUMOHANBLHOW rPamMOTHOCTM
B kHure Mavikna ®apages «Mctopus cBevm» aBTop ONUCLIBAET ONbIT, KOTOPbIN OH AEMOHCTPMPOBAs Ha CBOUX
nekumsax. B nnams ceeun oH nomeLlan U3orHyTyro CTEKNSAHHYI0 TpyoKy. OanH koHew TpyOku onyckancs
Heaaneko oT huUTUNS, BTOPOW BbIBOAMIICA HA HECKOMNBKO CAHTUMETPOB OT MrameHu. Yepes HekoTopoe BpeMmst K
KOHLY TPYOKM MOSHOCKIN FOPSILLYHO NydnHy. [osSBRASNOCh Nnams, KOTOPOe CyLLECTBOBANO OTAENBHO OT
nnameHu ceeyvun. Kak MoXXHO 06BbACHUTL 3TO siBNeHue?
OtBerT: B aTon yacti nnameHn npomcxoguT ucnapenune napaduvHa. lNapbl napadunHa Ha Bo3gyxe, npu
NOAXUraHuu, 3aroparoTes.
Puc. 2. OnbIT ¢ nnameHem ceeun
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TOUKA \'POCTA .
3 JeMoHCTpaLuMOoHHbIN 3kcnepumMmeHT Ne 1. «BbidesieHUe U nozsioujeHue menaa —

npu3Hak xumuyeckol peakuyuu» TeopeTnyeckas YacTb. PaGoTa npoBoaUTCA NpU M3y4eHUN TEMbI

«lMpun3Hakn xummnyeckmx peakumn». BolgeneHue n

NornoLleHne TennoThbl, UAMEHEHNE OKPACKM PacTBOPOB UIK BELLECTB, BblAeNEHME ra3a ABnsitoTCA OCHOBHbLIMM
Nnpu3HakaMm XMMUYECKNX peakunii. Takke MMeeT CMbICI MOBTOPUTL paboTy Npy BBEAEHUN NOHATUS «TEMNOBON
AP PEKT peakumm» .

[NpakTnyeckas yactb. Llej'lb pa60TbIZ npoaeMOHCTPUPOBATL BblAeNleHne 1 nornoweHne tenna npn XmuMmmn4eckmnx
peakuunax. CesA3aTb NokasaHuda gaTyumka TeMnepartypbl C ocA3aTesibHbIMU OLLYLLEHNAMMN.

lNepeyeHb damuukos yugposoli nabopamopuu: 4aTYNK TEMMNEPATYpPbl NITATUHOBBLIN.

LononHumernbHoe 0bopydosaHue: fBa XMMUYECKUX cTakaHa (50 mi), mpombiBanka ¢ ANCTUNNIMPOBAHHOMN
BO/IOW, CTaKkaH Ans crnvBa oTpaboTaHHbIX pacTBOPOB.

Mamepuarbsi u peakmusebl: antoMMHMEBas NPOBOJIOKA N rpaHynbl, 20%-HbI pacTBOp rMapokcuaa HaTpus
NaOH, 10%-HbIn pacTBop ykcycHou kucrnotel CH3COOH, rugpokapboHat HaTpust NaHCO3 .

TexHuka 6e3onacHocmu: 1 .PaboTtaTb B o4kax. 2. TpebyeTtca cobntogeHne mep 6e3onacHocTu npu paboTte ¢
rMAPOKCUAOM HaTpUsi U HarpeeaTenbHbIMU NpubopamMum.

UHempykyus K ebinoniHeHuro: 1.B xummyeckuin ctakaH Hanente pacteop wernodn NaOH. NamepbTe ero
Temnepatypy. [lomecTuTe rpanynbl UM NPOBOJSIOKY artoOMUHNS TaK, YTOObI Ha4 HUMMW OCTaBarncsi Crion
xungkoctu. Korga HauyHETCH peakums, obpaTuTe BHUMaHNE LLKOSNIbHUKOB Ha BblAENEeHWE rasa u yBenmyeHme
Temnepatypsbl. KenatensHo (ecnu peakums MAET He CNULWKOM BypHO) NPOMTK NO KNaccy M AaTb LUKOMbHUKaM
noTporaTtb CTakaH, YTobbl y6eanTbCs, YTO ero cogepXumoe pasorpenocb. OTMETbTE MakCUMarbHYHO
TemnepaTtypy pactBopa. [lony4yeHHbI pedynbTaT 3aHecuTe B Tabnuuy . 2.[TpoMonTe AaTtynk TemnepaTypsbl

BoOoN. B cTakaH HanenTe yKCyCHyI0 KMCAOTY Ha 1/3 no BbIcoTe. Mi3amepbTe eé TemnepaTtypy.

He6onbwymMmn nopumsiMmn HacbinbTe rmapokapboHaT HaTpuWsi, MOMeLLnBast 4aTYMKOM TeMnepaTypbl. O6paTuTe
BHVMMaHMe LKOMbHUKOB Ha BbIAENIEHME rasa - NpUM3Hak XMMmU4eckon peakumu. NMocmoTpute, kak USMeHsieTcs
TemnepaTtypa. OTMeTbTE MUHMMArbHYO TeMMNepaTypy pacTeopa.

Mony4yeHHbI pe3ynbTaT YYeHUKN 3aHOCAT B Tabnuuy. Pe3ynbTaTtbl naMepeHun /HabnogeHun
KoHmporibHbIe 80orpochi:

1. .lMpueeauTe Npumepbl peakuuii, NPOTEKaLWMX C BbiAENEHMEM TEMNOThI.

PearupytoLive BellecTsa HauanbHasi TemnepaTtypa MakcumarnbHas/MUHMarnsHas
pacTeopa TemnepaTypa pacTeopa

Bb
Te

PacTBop Lienoun u anioMuHni

PaCTBOp chyCHOVI KUCNOTbl N cOfa

Bbi1800bI: YkasaTb NPU3HAKN XUMUYECKUX peakuun.

2. .[Ansa nonyyeHuns HerawéHom n3BecT Men NpoKanumealoT Npu BbICOKOM TemnepaType. K kakomy Tuny
MOXHO OTHeCTU 3Ty peakumto? 3.3agaHne gna noarotoBkun K FMA, BINP: Tonbko XMMrUyeckme aBneHuns
nepeyncneHbl B rpynne:

1.fopeHune cBeun, BbiNnageHne OOXAEBLIX Kanenb, kuneHne Boabl 2.CkncaHne ss6no4YHoro coka, ckucaHme
MOJIOKa, pacTBOpeHue Mena B ykcyce 3.TasiHue cHera, nnaBfieHne CBMHLA, NPOTyXaHUe KYpUHOro sinua
4.006pa3oBaHne TymaHa, ropeHme GeHranbCcKon CBeYM, ropeHme NpMpogHoro rasa
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TOUKA \! POCTA
.JeMOHCTpaLMOHHbIN 3KkcnepuMeHT Ne 2. «Pa3ioxeHue 800bI 3/IeKMPUYECKUM MOKOM»

TeopeTtudeckas Yactb. [Mepen Havyanom paboTel cnegyeT o6CcyanTb CO LUKONIbHUKaMU BOMPOC: MPOCTbIM U
CNOXHbIM BELLECTBOM ABMSeTCs BoAa. [locne BbIABMXEHNS y4aLLMMUCS Pa3nnYHbIX MMNoTe3 yumuTens Npocut
NpeanoxXnTb BapuaHTbl X SKCNIEPUMEHTaNbHOW NPOBEPKMY.

OObI4YHO JaHHBIN OMbIT PEKOMEHAYIOT MPOBOANTL B Npubope ModmaHa, yCTPOMCTBO KOTOPOro ABMsieTCA
OOCTaTOYHO CMOXHBIM 4119 BOCbMUKINACCHUKOB. Y0bHee ero npoBoanTb B Npubope Anst onbITOB C
3MNeKTPUYECKNM TOKOM, UCMONb3ys B KadecTBe anektponuta 10%-Hbl pacTBOp rMAPOKCMAA HATPUS U CTarnbHbIe
(nyywe HykeneBble) anekTpoabl. Bo n3bexaHne BCneHWBaHMS pacTBoOpa Npy JEMOHCTPALMM K SMNEKTPONUTY
cneayet 0obaBuTb 3TUNOBLIN cnNUPT (Ha 4 06bEMa pacTBopa anekTponuTta 1 00bém 95%-Horo pacTeopa
cnupTa) .

Mpaktuyeckas yactb. Llenb paboTbl: cdhopmmpoBaTh NpeacTaBneHms y yyawmxcs o6 aHanmae CrnoxHbIX
BELLECTB Y U3MEHEHMM MOSIEKYIT CITOXHbIX BELLECTB B XO4E XMMUYECKUX peaKLuii.

HononHumernsHoe obopydosaHue: Npubop AN ONbITOB C 3MEKTPUYECKUM TOKOM; MCTOYHUK MOCTOAHHOIO TOKa:
NPoGUPKK - 2 LWIT., NPOHYMEPOBAaHHbIE; NMyYnHKa; CMUPTOBKA; NPOOKN — 2 LT, MUHUET .

Mamepuarnsi u peakmugbi: cnpT 3TUNOBLIN, 10%-HbI pacTBOpP LLENOYN.

TexHuka be3onacHocmu: PaboTtatb B oukax. TpebytoTcsa cneumanbHble Mepbl 6e3onacHOCTU Npu paboTe ¢
rMAPOKCUAOM HaTpUs .

Uncmpykyus K ebirnonHeHuro: 1.3anonHmuTe anekTpoNUTUYECKYH0 BaHHY U EMOHCTPALMOHHbIE NPOBUPKN
pacTBOPOM 3MEKTPonuTa 3apaHee, 4o ypoka. 2.[TpogeMoHCTpupyinTe Npubop yyalmmcesi, 06bsacHUTE ero
YCTPONCTBO U BKOYMTE NOCTOSHHbLINA 3NEKTPUYECKNI TOK.

1. HabGntopaeTcs BblgeneHue ra3oB Ha anekTpogax npnbopa. Ob6paTuTe BHUMaHUE yyYalmuxcs Ha TO, YTo
OOWH 13 ra3oB BbiAenseTcsi UHTEHCUBHEN U 3aHMMaeT B ABa pa3a 6onbunii 06bEM NO CpaBHEHMIO CO
BTOPbLIM ras3om.

2. O6cygute Habnogaemble MPU3HaAKM XMMUYECKON peakumu, caenanTe NpeanonoXeHns 0 TOM, B Kaknx
npobupkax HaxoOATCa KMCIOPOA U BOAOPOA. DNEeKTPONu3 npekpaTute, korga B npobupkax Habepérca
OKOmo 6 Mn Bogopoda u 3 Mn Kucnopoga .

3. OOGpaTtute BHMMaHWE Ha pasnu4yHble 00bEMbI COBpaHHbIX ra3oB. MNpobupkK NIOTHO 3aKkponTe Npobkamm
Nnof cnoem anekTponuTa. Tretowen ny4ymHon onpeaenvTe Hanuune kucnopoga B npobupke, ropsiLLen
NY4YnHON NogoxruTe Bogopod. Npeanoxute yyawmmces 3aHecTn pesynbTartbl HabnogeHun B Tabnuuy.
PesynbTaThl HabnoaeHW

Homep npobupku O6bém rasza HasBaHue rasa
1

2

Bbi60o0bi: OTpa3uTb, YTO NPOMCXOANUT C MOSEKYNaMu COXHbIX BELLECTB B XOA4E XUMWUYECKON peakuui.
KoHmporibHbie eornpockl: 1.MoXHO nM No BHELLHEMY BMAY OTNNYNTL ra3 BOAOPO OT rasa kucnopoga? 2 .Kakvne
YacTULbl COXPaHATCS B X04e NPOTEKAHUS peakLumn pasnoXeHuns BoAbl, a kakme paspyaitca? 3 .Kak
JokKasaTtb, YTO B COCTaBe caxapa cofepxarcs atoMbl yrnepoga?

4 .3apganue gnsa nogrotosku k MMA, BIP. MNpu cobrnpaHum razos ncnonb3yoT npnbopsbl, NpeacTaBneHHbIe Ha
puycyHke. C NOMOLLBIO, KakuX U3 yKasaHHbIX NprbopoB MOXHO cobupaTb Bogopon? OBOoCHyTe CBOW OTBET,

ncxoas N3 CBOMCTB AaHHoro rasa. Puc. 7. Npubopbl ans cobupaHms rasos
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TOUKA \\’ POCTA

HemoHcTpaumnoHHbIn akcnepumeHT Ne 3. «3akoH CoOXpaHeHMs Macchbl BELLECTBY

TeopeTtunyeckas Yactb. Mpu n3yveHnn gaHHOM TeMbI LienecoobpasHo co3gaTb NpobrnemMHyo cuTyaumio, Ans
paspeLueHns

KOTOPOW yyallumecs BblABUratoT runoTtesbl, Tpebylolme akcnepmmeHTanbHon nposepku. Npn obcyxaeHnm
NpeanoXeHHbIX BAPUAHTOB MPOBEPKM BbIABUHYTbIX FMNOTE3 BOCLMUKIIACCHUKM NpeanaratT pasfnyHble BapuaHTbl
KOHCTPYKLUMU NP1OOPOB, T.€. NPOSBMAT TBOPYECKYIO aKTUBHOCTb, B XOAE KOTOPOW NPOUCXOANT NepeoCMbICreHne
npuobpeTaemMbliX 3HAHWIA.

Ha ypoke yyawmecs y3HatoT o pabotax M. B. JlomoHocoBa u A. JlaByasbe, NOCBALLEHHBIX OTKPLITUIO 3aKOHA
COXpaHeHUs Macchl BeLecTB, (POPMYMMPYIOT 3aKOH, MPUXOANAT K BbIBOAY, YTO Macca BeLLeCTB B XO4e peakuun
[AOIPKHa OCTaBaTbCs MOCTOAHHON. [JOOMBLUMCE NOHMMaHWNA AAaHHOTO Te3nca, y4uTernb 4EMOHCTPUPYET SKCNIEPUMEHT .
MpakTnyeckas YacTb. Llenb paboTkl: akcnepumeHTanbHO Joka3aTb 3aKOH COXPaHEHUS MacChl BELLECTB .
HononHumernsHoe o6opydogaHue: BECbl TEXHOXMMUYECKNE UIN ANEKTPOHHbIE; CBeYa; konba nnockogoHHasa 250 mrm;
NOXKa ONSA CKUraHUsi BeLLeCTB.

Mamepuarnbl u peakmusgsbi: cBeva.

TexHuka 6e3ornacHocmu: BbINOMHATL TpeboBaHWs Npy paboTe C OTKPbITbIM NAaMeHeM.

MIHCmpyKUusi K 8birnoniHeHuro: Ha pbl4aXkHbIX UM SMeKTPOHHbIX BeCax ypaBHOBELLMBAETCA CBeYa, a 3aTeM yuuternb
3axuraeT e€. Yyawmecs HabnogaloT, YTo B TedeHne ~1 MVYH paBHOBECME BECOB HapyLLaeTCsH, Yallka ¢ ropsilen
CBEYOW NogHMMAETCs BBEPX. YYalmmcs 3a4atoTcs Bonpockl: «Kak MOXXHO 06bAacHNTL Habnogaembln dakt? Kak aToT
hakT cornacyeTcs ¢ 3aKOHOM CoxXpaHeHunst Maccbl BelecT?» ObcyxaeHve AaHHbIX BONPOCOB NPUBOAUT yYalmuxcs K
MbICIIM O TOM, YTO 3KCMEPUMEHT NPOBeAEH HEKOPPEKTHO, CreayeT U3MEHUTb KOHCTPYKLMIO npubopa.

YynTenb 3apaHee JOMKeH NoAroToBUTb KONBy AOCTAaTOYHO 60rbLLOro 06bEMa C XOPOoLLO NoAOrHaHHOW Npobkon, B
KOTOpPYIO BCTaBfieHa fnoxeuka.

B noxeuke 3akpennsieTcs ceeya. Becb npnGop B cbope 3apaHee
ypaBHoBeLUMBaeTCcs Ha Becax (pvc. 8) . Koraa yyalwmecst NpUXoAsT K BbIBOAY, YTO ONbIT criedyeT NpoBOAUTL B
3aKpbITOM Npubope, yunTernb AOCTaéT BEChl C KONGOWA, 3axuUraeT cBe4y, 3aKpennéHHyo B NIOXeYKe, BHOCUT B KOOy 1
NIOTHO 3aKpbiBaeT. Yyalimecs BUAAT, YTO paBHOBECWE BECOB He HapYLLUAeTCs B XO4e BCEro aKCrnepumMeHTa .

Puc. 8. Mprbop ANs AeMOHCTpaLMM 3aKoHa COXPaHEHWS MacChl BELLLECTB

BbiBoabI:
B BbIBOgax He06X0AMMO OTPa3nTb TE3UC, YTO Macca BeLLeCTB Npu NPOTEKaHUM XUMUYECKOW peakLmMn COXpaHseTcs .
KoHmpornbHble sonpochki:
3apaHus onsa passutusa QYHKLMOHANBHOW rPamMoOTHOCTU
1. Tpwu ropeHnmn gpos ocTaétcs 3ona. Macca 305bl MeHbLLE MacChl B3ATbIX AN CKUraHus ApoB. Kak MOXXHO
0O BACHMTL 3TOT hakT?
2. [nsa npurotoBneHnst MacHoro GynboHa noBap B35 Kycok Msica maccon 1 kr . [locne Bapku Kycok msica ctan
Becutb 800 r . Novemy macca nsmeHnnaco?
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[eMoHcTpaumoHHbIn akcnepumeHT Ne 4. «OnpeaeneHne coctaBa Bo3gyxa»

TeopeTtuyeckas YacTb. [lepea npoBeaeHNEM 3KCNepMMeEHTa yYalluMcs He0OX0AMMO 0O BACHUTL YCTPOMUCTBO
npubopa, 4YTo 03Ha4alT genenHns. Takke Heobxoammo yoeanTbes, 4To Npobka Npubopa repMeTMyHO
3akpbiBaeT cocyq. MpakTnyeckas YacTb. Llenb paboTbl: SKkCnepuMeHTanbHO onpeaenntb 06 bEMHYIO OO0
Kucriopoaa B BO3AYXeE .

LononHumensHoe o6opydosaHue: Npnbop AN onpedeneHns cocTaBa Bo3ayxa, WTaTue, CNMPTOBKA,
CTEKNAHHAasA narnoyka, Nny4ymHa, cTakaH ¢ BOOOMN.

Mamepuarbi u peakmuehbl: KpacHbi docdop.
TexHuka 6e3onacHocmu: C 0CTOPOXHOCTbIO obpallaTbes ¢ ropswmm dpocdopom.
UHCMpyKyUs K 8bINMOSTHEHUIO:

1.KpuctannusaTop HanosoBUHY 3anofiHUTe BoAon. Ha noBepxHOCTbL BOAblI MOMeCTUTe hapdopOoBYHO YallKy C
1—1,5 r cyxoro kpacHoro ¢poccopa. 2.06paTute BHUMaHNE Ha HEOOXOAMMOE YCIOBUE 3KCNEPUMEHTa —
BNaxHbIn pocdop ncnonb3osaTb Henb3sa! ®ocopa AomkHO ObITh B3STO Gonblue, Yem TpebyeTcs Ans
CBSI3bIBaHWS BCErO KMCNopoaa, HaxoasiLerocs B cocye.

1. OrtkponTe npobKy Npmubopa 1 NOMECTUTE KOJTOKON B KpMUCTaNnmM3aTop ¢ BogoW. [orpysnTte Korokon B
BOAY HACTOMbKO, YTOOLI ypOBEHb BOAbI COBMaAan C HWXHUM AeneHneM Korokona. Npn aToM HWKHUI
KpaWn Konokona He JOMKeH AOXOAMTb 40 AHA KpucTannmaartopa . [na 3Toro konokon 3akpenvre B
LWTaTUBE UMW NOMECTUTE Ha AHO KpUcTannmaaTopa ABe CTEKMAHHbIE NanoyKu .

2. CwunbHO pa3orpeB KOHeL, CTEKIIAHHOW Narnoykun, onyctuTte eé B KONOKON 1 nogoxrute docdop. Kak
Tonbko doccpop 3aroperncst, ObICTPO UIBMEKUTE NANOYKy U 3aKPOWMTE KOMNOKOI Npodkoin. Konokon
3anonHseTcsa rycteiM 6enbiM AbIMOM, COCTOSALLMM M3 YacTudek hochopHOro aHrmapuaa.

3. Tlpwn ropeHnn gpocopa 06bEM BO3Ayxa BHYTPM KOSIOKONA BHa4arne oT HarpeBaHUs HEMHOTO
yBEnuYMBaEeTCs, a YPOBEHb BOAbI B KOMOKOE NoHmkaeTcs . [1o Mepe pacxofoBaHus Kucnopoda nnams
nocrteneHHo racHeT. benbi doccopHbIN aHrMapua pacteopseTcs B Boge . Cocyq oxnaxgaeTcs, ras B
KOrokose NocTeneHHo YyMeHbLuaeTcsl B 06bEMe . YPOBEHb BOAbI B KOMIOKOME MNoBbIlaeTcs . B
KpucTannusatop goneinTe BoAbl B TakOM 00beme, YToObl BHYTPY M CHAPYXXM KOTOKONa YPOBHMW ObInu
OOWHaKOBbI U COBMaZanu co BTOPbIM AeNeHMEM KOIoKora.

6 . OTkponTe NpUBOpP 1 NP NOMOLLM FrOpsiLLEn NyYnHbl yoeamTech B TOM, YTO OCTaBLUMIACS B KOJTOKOMNE ras He
noadepxueaet ropexHus. PesynbTtaTbl HabnogeHi

B BblBOgax ykasaTb cogepaHue kucriopoga B Bosayxe (B %).

KoHTponbHble Bonpocsl: 1.Kakown ras pacxogyeTcs npu cxuraHum gpocgopa B Bo3ayxe? 2.Kakon o6bEm
Kncrnopoga B Bo3gyxe? CKONbKO 3TO COCTaBnseT B npoueHTax? 3.MMovyemy onst npoBeAeHnsa akcnepnmeHTa
6epyT n3bbITok hocdopa?

4.Kakon ras octarncs B Konokose nocrie cropaHus docdopa? 5.3agaHmsa ans nogrotosku k MTMA, BIP YkaxuTe,
B KaKyto rpynny BXoASAT BELLECTBA, 3arpsAsHsoLLMe BO3aYX:

1. BOOASHOW Nap, Yrnekncrbln ras; 2.CepHUCTLIN ras, okcnasl a3oTta; 3.KMCnopoa, asoT; 4.refnvm, Kucnopoa

Yuncno geneHun B npubope, 3anonHeHHbIX Yuncno geneHun B npubope,
BO3YyXOM (0 NpOBEeAEHNs peakLmm) 3anorHEeHHbIX ra3amm (nocne

NpOBeEHs peakumy) Kakoit ras npopearmposan

BbiBOAbI:
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JeMoHcTpauuoHHbIn akcnepumeHT Ne 1. «TennoBoun achdeKT pacTBOpeHUsi BellecTB B BoAe»
TeopeTuyeckas YacTb. PacTBopeHmne BelLecTB NpeacTaBnsaeT cobon cnoxxHoe U3nKo-Xxnmmyeckoe siBreHue,
3aBucsLLee OT NPUPOAbI PaCTBOPEHHOMO BELLECTBA U PpacTBOPUTENS, OT TEMMNEPATYpPbl N KOHLEHTpaLun
obpasytoLerocsa pacTeopa.

Mpn pacTBOpEHMM KpUCTaNIMYeCcknx BeLecTs B BOAE NPOMCXOOAT TpM OCHOBHbIX npoLecca. 1.Pa3pyweHne
KpUCTannmMyeckon peléTkn pacTBOPAEMOro BELECTBA — SHAOTEPMUYECKMIA NPOLECC.

1. T'mgpartaums, T.e. B3aMMOAENCTBMNE YacTuL, (MOHOB UM MOJIEKYT) paCTBOPSIEMOrO BELLECTBA C
MOJIeKynamm Bogbl — 3K30TepMmnyeckmii npouecc . 3.NlepeHoc ruapaTtMpoBaHHbIX YacTuL, OT rpaHuLbl
KpucTanm-pacTBop B 06LWmii 06BbEM pacTBopa, 3TOT NPOLIECC HE COMPOBOXAAETCS HU BblAENEHNEM, HU
NOrmnoLweHnem TennoTbl.

B 3aBMCMMOCTM OT TOro, TENNOBOM 3PdEKT KaKoro U3 AByX NPOLLECCOB (pa3pyLUeHne KpucTanna unm
rmgpaTauus vYactuu) npeobnagaet, oowmin TennoBon addEKT paCTBOPEHUSA MOXET ObITb BENTMHYNHOWN
NONOXUTENBHOM UNN OTPMUATESTbHOMN.

Mpaktuyeckas yactb. Llesib pabombi: onpeaenuTb Tennosol addeKkT pacTBOPEHUSI CEPHOWM KUCIOThI,
rmgpokcuaa HaTpus 1 HUTpaTa aMMOHNS .

lMepeyeHb dam4ukos yughposol nabopamopuu: AaT4NK TemMnepaTypbl MNIaTUHOBLIN .

LHononHumenbHoe obopydosaHue: cTakaH Ha 150 mn — 3 WT.; CTEKNSAHHAgA nanoyka; npoMbiBasika; MepHas
npobupka; wnartens — 2 Wr .

Mamepuarbi u peakmuebl: cepHas KUCNOTa (KOHLY, .); TMAPOKCUA, HAaTPUS KpUCTaNIMYECKMin; HUTpaAT aMMOHUSA

TexHuka 6e3onacHocmu: 1.CepHas Kncnota n ruipoKCUa HaTpUst ABMASKOTCA arpecCBHBIMU BELLIECTBAMM.
Heobxoammo octeperatbcs UX nonagaHvs Ha Koxy u ogexay. 2.bepevb rnasa! 3.Heobxoanmo NOMHUTL
npaBuno passeneHus k1cnoT. 4.Ha paboyem mecte JomkHbI ObITh HENTpanuayloLme cpeacTtsa: 2%-Hble
pacTBOpbI rmgpokapboHaTa HaTpWs N YKCYCHOWM KUCTOThI.

UHCmMpyKyus K 8bIMOTHEHUIO:

1.B nepBbin ctakaH HanenTte 50 mn Boabl. 2.C nomoLbto AaTtymka onpegenute eé temnepartypy. 1. OTmepbTe
10 M KOHLLEHTPUPOBAHHON CEPHOW KUCIOTbI U MEANEHHO, NPU NepemMeLLMBaHUM pacTBOpa CTEKMNSIHHOM
nariouKkon BNMBamTe cepHyto kncnoty. ObpaTtuTe BHMMaHUE Ha NOpsiAoK CMEeLLVMBaHNS BOAbI U CEPHOM
kncnotel! Cneante 3a sMeHeHneM TemnepaTtypbl Npy pacTBOPEeHUn KMCnoTel. Hanbonee Bbicokoe
nokasaHue TemnepaTypbl 3aHecuTe B Tabnuuy. [aTtyunk TwaTenbHO NPOMONTE BOAOW.

2. Bo BTOpoK cTakaH nomectuTe okono 8 r TBEPAOro NopoLLKa rmapokcmaa Hatpusa n snente 50 mn Boabl.
OnyctuTe gaTtuuk Temnepatypbl 1 nepemeluanTe pactBop. OTMeTbTe CaMoe BbICOKOE 3HayeHue
Temnepatypbl. TwarensHo NPOMONTE AaTUYMK BOLOMN.

3. B Tpetui ctakaH HacbkinbTe 15 r MENKOKPUCTANSIMYECKOro HUTpaTa aMmmMoHus u npunente 50 mn Boabl.
OnyctuTe gaTtyuk Temnepatypbl 1 ObICTPO NepemMellanTe pacTBop. Hanbonee HM3koe 3Ha4YeHne
Temnepartypbl 3aHecuTe B Tabnuuy.

Pe3ynbTaTbl M3aMepeHuii/HabnogeHnin

OTtpasnTb, kakon Tennoson adpekT npeobnagaeTt npu pacTBOPEHMM B BOAE CEPHOM KUCNOThI, HATpPaTa

aMMOHUS, rnapokcuaa HaTpus.

KoHmpornbHble 80rpochi:

1.06bACHUTE, MOYEeMy Npy pacTBOPEHNM OOHMX BELLECTB B BOAE BblAenseTcs TennoTta, Apyrmx —

nornowaetcs. 2.Mpeanonoxute Tennoson adhekT npouecca pacTBOPEHNs B BOAE MMAPOKCMAA Kanus.
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Wcenepyemas cuctema | [uctunnuposaHHas Boaa Bona + 12504 Bopa + NaOH Bona + NHANOZ

TemnepaTtypa, °C

Bbi800biI:
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MpakTnyeckasa paboTa. QNEKTPONUTLI U HEANEKTPOSUTLI.
TeopeTtunyeckas YacTb. [pn pacTBOpeHUM B BOAE UOHHBIX COEOUHEHWI NONSIPHLIE MONEKYIbl BOAbI OKPY>KatoT
(conbBaTVpYOT) 3apsKeHHbIE MOHbI, MepeBods MX B pacTBop. MonekynspHble COeAMHEHNS CONbBaTMPYHOTCS,
HO He pacnajaroTcsi Ha MoHbI. B nepBoM cnyyae pacTBOp NPOBOAUT SMEKTPUUECKUIA TOK, BO BTOPOM HET.
Onpegenutb NpUHaAANEXHOCTb BELLECTBA UM pacTBOpa BeLLeCTBa K ANeKTponuTaM MOXHO Npy NOMOLLU
N3MepeHns ANeKTPONpoOBOAHOCTU. Ecnin anekTponpoBoAHOCTb BeNWKa, TO uccrnegyembli 06beKT — aNeKTPOnuT.
Ecnu 3HaveHne anekTponpoBoaHOCTU MeHbLle 20 MKCM/CM, TO 3TO HEANEKTPONWT .

[MpakTnyeckasa YyacTb.
Lenb pabomsr: onpegenutb NpUHaAIeXHOCTb BELLECTB, CMeCel BELLECTB 1 pacTBOPOB BELLECTB K
3MNeKTPONMTaM 1 HESMNEKTPONUTaM .
lNepeyeHb damyukos yugposoli nabopamopuu: [aTYNK INEKTPONPOBOAHOCTM . [lononHMTenbHOe
obopyaoBaHue: cTakaHbl Ha 50 Mn; WTaTUB C 3aXKMMOM; NpoMbIBarka . Matepuansl 1 peakTuBbi:
ancTunnuposaHHasa Boaa; no 20 mn aTMnoBoro cnupTa, 6eH3uHa, kepocnHa; 5%-Horo pactesopa caxaposbl,
pacTtBopa cnupTa (1:1), 5%-Horo pacteopa xnopuga HaTpus; 5%-Horo pacTBopa xnoposogopoaa; 5%-Horo
pacTBopa rmapokcuaa HaTpus, NnoBapeHHasi conb (TBépAas), caxap (TBEpAbIN) .

TexHuka 6e3onacHocmu: Npu paboTe ¢ roproHUMM XKNOKOCTAMU (CNNPT, GEH3MH, KEPOCKH) BONN3N HE OOIMKHO

ObITb OTKPbITOIoO OrHA. MHcmpyKuu,q K 8bIMNMOJTHEeHUIO:

1.B cTakaH noMecTuTe NoBapeHHYIO COMb U ONYCTUTE B CTakaH AaTYMK 351eKTponpoBoaHOCTH . [MpoBoauT nn
COMb 3ANEKTPUYECKMI TOK? 2.AHanornm4Hble 4encTeus NnposeanTe ¢ caxapo3soin . 3 . B ctakaH Hanewnte 20 mn
nccnegyemoro pacrteopa.

1. OnycTtuTe B HETO AAaTYMK SMEKTPONPOBOAHOCTU, 3aKPEMEHHbIV B Nanke wraTtnea. HabnoganTe 3a
N3MeHeHMeM 3HayeHns anekTponposoaHocTu. Koraa nokasaHus gatymka nepectaHyT U3MEHAThCS,
3anuwInMTe ero 3Ha4YeHne B Tadbnumuy .

2. OGpaTute BHMMaHue! [JaTumk nocrne Kaxgoro onbitTa TwaTenbHO NpoMbIBaeTCs BOAOKW. 6.3aTem gaTtymk
onycTuTe B CNeayLwunn pacTBop . AHanorn4Hble AenCcTBUs NpogenanTe co BCEMU pacTBOpaMu.
PesynbTaTbl namepeHui

1.06paluatoT BHUMaHue, 4TO HU ANCTUNNMPOBaHHasA BoAa, HYU TBEpAAs COMb HE NPOBOAAT 3NEKTPUYECKOro
ToKka. TemM He MeHee pacTBOP CONM B BOAE NPOBOAMUT 3MEKTPUYECKUIA TOK. DTO 3HAYMT, YTO B pacTBOpe OTKyAa-
TO NOSBNATCHA NOABWXKHbIE 3apsaabl. [oa 3To HabnogeHWe BBOAAT OnpeaeneHne anekTponuta n MexaHmuam
3NEKTPONUTUYECKOW AUCCOoLMaLIMN.

2 . Bcerga nuv BogHble pacTBOpPLI BELLLECTB NPOBOAAT 3rIeKTpUYeckmin Tok? He Bceraga, T.e. HeKoTopble

BELLECTBA HE 4at0T MOHOB NPU PacTBOPEHUN . ITO — BELLLECTBA C MOSIEKYNAPHON KPUCTaNMYeCKon
pelwwéTkon. 3.3agaHns ona noarotosku k FMA, BIP A) K xopoLuo pacTBOpMMbIM aMeKkTponutam
OTHOCHATCA:

1.rmppokeng 6apus; 2.coocdat marHus; 3.cynbdung megu(ll); 4.kapboHaT kanbums. b) AnekTpruyeckun Tok
NPOBOAMT:

1.pacTBOp 3TMMOBOrO CNMpPTa; 2.pacTBOP rMULeprHa; 3.pacTBOp rMKO3bl; 4.pacTBOP rMApOKCUAa KanbLums.
JTabopatopHbiv onbIT Ne 1. «BnusHue pactBopuTens Ha guccoLmaumo»

Ne HaseaHue BellecTBa, 3Ha4deHne ANEeKTponpoBOAHOCTH, MkCm/cm SﬂeKTpOﬂI/IT NI HEe3NeKT
ornbiTa pacTBopa

1

2

KoHmporibHbie 80rpochl:
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B TeopeTtudeckas YacTb. Bo MHOrMx xnopuaax nepexodHblXx MeTasnnoe CBA3N NMEKT B

3Ha4MTENbHOM Mepe KoBareHTHbIM XxapakTtep . ManononsapHbie pactBopuTenu (CnMpT U aueToH)
CONbBaTUPYIOT MOMeKynbl uenukom. MNpu gobaeneHun Bogbl OHa CONbBaTUPYET UOHbI, BbI3blBas
ANEKTPONMTMYECKYIO Anccoumauuio . LiBeT pactsopa npu 3TOM U3MEHAETCH, a 3MeKTPONPOBOAHOCTb Pe3KO
BO3pacTaer .

MpakTnyeckasa yacTb. Llenb paboThl: cdhopMmmnpoBaTth NpeacTaBfieHne O ponv pacTBOpUTENS B
3NEKTPONMTUYECKON auccoumaLmm.

lNepeyeHb 0amyukos yugposoli nabopamopuu: 4aTYMK INEKTPONPOBOOHOCTY .

LononHumenbHoe 06opydosaHue: ABa BbICOKMX XMMMYECKUX CTakaHa (50 mn); CTeKNaHHas nanoyka.
Mamepuarnbi u peakmusbi: CuCl2 6e3BoaHbIV (MMeeT KOpUYHeBbLIV LBeT . [ony4yatoT, Harpesas
KpucTannornapar B Yallke 4 BbinapmBaHUa . XpaHAT B NAIOTHO 3aKpbITOM COCyAe); aueToH Uinn cnvpT .
TexHuka 6esonacHocmu: 1 . CnNupT 1 aueToH — roptoyme Bewectsa. He ncnonb3oBaTb OTKPbLITOE Niams.
CneuuanbHble Mepbl 6e3onacHOCTM Npu paboTe ¢ roproYnMm xuakoctsamu. Msberate nonagaHms conemn
MeOM Ha KOXY U OAeXAy, TaK Kak OHN SA0BUTHI.

2 . [pn nonagaHum CmbITb XONO4HOW Bogon 6e3 mbina.

UHCcmpyKuus K 8bINOMIHEHUIO:

1. B xumunyeckun ctakaH HacbinbTe ~0,5 r 6e3soaHoro xnopuga meam (1) CuCl2 n Hanente ~25 mn
cnupTa Unu aueToHa .

2. PacTtBopuTe BELLECTBO, NEpEMELLMBAs COAEPKMMOE CTakaHa CTEKNAHHOW nanodkon. Ecnu
pacTBOPUTL COSb MOSTHOCTLIO HE YOAETCS, akKypaTHO CrenTe NofyyYeHHbIN pacTBop B Apyromn
CTakaH.

3. [llorpyaute B pacTBOp LUyn gaTymKa 3NEeKTPONPOBOAHOCTM U U3MEepPbTE ANeKTPONPOBOAHOCTL . 4.
O6paTtute BHMMaHue Ha UBeT pacTtBopa. [NpunenTe k pactBopy 25 mn Bogbl. [lepemelsante,
obpaTnTe BHUMaHWE Ha U3MEHEHME OKpackn. 5.M3mepbTe anekTponpoBOAHOCTL NOyYEHHOro
pacTteopa .

Bbi800bi1: OTpasnTb BNUsIHWE pacTBOPUTENS Ha SNEKTPONPOBOAHOCTbL COMM.

KoHmponbHbie eonpocsi: 1.0 4ém cBUOeTENbCTBYET POCT 3MEKTPONPOBOAHOCTM CONM Npu fobasneHnm
BoabI? 2 . lNoyeMy nameHsieTcs uBeT pacteopa? 3 . Kak BnvsieT npupoga pactTeopuTens Ha
ANEKTPONMTUYECKYIO Anccounaunio?

JTabopaTtopHsbin onbIT N2 2. «CunbHble 1 cnabble aNeKkTPonnTbI»

TeopeTunyeckas 4acTb. ONEKTPONUTaMN Ha3bIBAKOTCS BELLECTBA, pacnagaloLmnecs Ha MOHbI BCeacTBme

ANEKTPOSIUTNYECKON

auccouunaumn. PacTBopbl 9NeKTPONUTOB SABASOTCA NPOBOAHMKAMM BTOPOro poAa, Tak Kak npoBogaT

ANEKTPUYECKNIA TOK 3@ CHET MOHOB. 10 CNOCOBHOCTM K 3NEKTPONUTUYECKON AMUCCOLMaLIMM ANEKTPOSUTDI

YCINOBHO pa3gensioT Ha cunbHble U cnabble. CunbHbIE ANEKTPONUTLI MPAKTUYECKN NOMHOCTbIO

AnccounmnpoBaHbl Ha MOHLI B pa3baBneHHbIX pacTBopax . K HUM OTHOCATCS MHOMMe HeopraHNn4eckme conu,

HEKOTOpPbIE€ KACIOTbI U LLeSIoumn

. Cnabble anekTpo- NUTbl NMLWb YaCTUYHO OUCCOLMMPOBaHbI HA MOHbI, KOTOPbIE HAaXo4ATCA B

ANHAMNYEeCKOM PaBHOBECUWN C HEANCCOLMMPOBAHHbIMU Moriekynamm . K cnabbiM anekTponutam OTHOCATCS

MHOIMe opraHn4yeckne KUCNoThbl U OCHOBAHUS .

MpakTnyeckas YacTb. Lesib pabomebi: onpegenuTb, ABNSKOTCS MW BblAaHHbIE BELEeCTBa CUMbHBIMW UK
PesynbTaThl M3amepeHuii/HabnogeHnn

BellecTBo | ONeKTponpoBOAHOCTL B CnvpTe (aueToHe) | OnekTponpoBOAHOCTbL Nocne 4ob6aBneHus BC

Xnopwug meam (I1)

cnabbiMu aNeKTponMTamMmm Ha OCHOBaHUN N3MEPEHMUS ANEKTPONPOBOAHOCTU MX PACTBOPOB .

lNepevyeHb Odam4yukos yughpoeoli nabopamopuu: AaTYMK SNEKTPONPOBOSHOCTH .

HononHumenbHoe obopydogaHue: TP XMMUYECKUX cTakaHa (25—50 mn), npombiBarnka c
OUCTUNNNPOBaAHHOM BOAOWN .

Mamepuarnbi u peakmusbi: 10 %-Hble pacTBOPbI COMAHOW, a30THOW N YKCYCHOW KMCAOT (>kenaTesnbHO B
KanenbHUUax); unsTpoBansHasa bymara .
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3 TexHuka besonacHocmu: Cobntogante mepbl 6e30nacHOCTY Npy paboTe ¢ KUcnoTamm u
Lenoyamu.
UHCmpyKyus K 8bIMOTHEHUIO:
1. B Tpwu cTtakaHa Hanente no 25—50 Mn AUCTUNNUPOBAHHOM BOARbI.

2. B nepBbii cTakaH gobaebTe 1 Kanmk yKCYyCHOM KACMOTLI, BO BTOPOWM — CONSAHON, B TPETUIA — a30THOMN.

3. W3mepbTe anekTponpoBOAHOCTb KaXKAOro pacTBopa, BbiTMpas Lyn punbTpoBanbHOW 6ymaron nocne
Kaxkgoro uamepeHuns . PesynbtaTtbl aMepeHui

Ne 3HadeHune anekTponpoBoaHOCTU, MKCM/CM HasBaHune BblgaHHOro BeLlecTsa
npobbl

1

2

3

Bbi8o0bl: OTpasuTe NpuUHaAIEXXHOCTb BELLECTB K CUIbHbLIM M cnabbiM anekTponutam. KoHTpornbHble
BOMPOCHI:

1.Moyemy pacTBOp COMNSIHOWM KUCMOTbI MyyLle NPOBOAMUT SNEKTPUYECKUIA TOK MO CPABHEHMIO C paCTBOPOM
YKCYCHOW KMCnoThl? 2.K kKaknm anekTponmMtaMm OTHOCUTCS pacTBOP a30THOWM KUCMOThI? 3 . 3agaHue gns
noarotoBku k N'MA, BIP

CDOpMyJ'IbI TOmNbKO cnabbix ANEKTPOoNnUTOB NpeacTaBlieHbl B pAay:

1.Ca(OH)2, H28, H2$O4 2.H2(303, NH3-H20, H25 3.KOH, KNO3, HCI 4.ZnSO4, MgC\2, HBr

[emoHcTpaumoHHbIn onbIT Ne 2. «M3yyeHne BNnAHUS pasnnyHbiX akTopoB Ha CKOPOCTb peakumm»
TeopeTtuyeckas YacTb. CylecTBYHOT pasHble Moandukaumm npnbopa ans n3y4eHns XMMmn4ecknx peakumi. B
OZIHOM KOHCTPYKUMUW POrib peakTopa BbINOMNHSET obbldHas Nnpobupka, B Apyron, bonee COBPEMEHHOW, — COCYa
NanponbTa.

OpaHako TexHuKa 4EMOHCTpaLUMN SKCcnepumMeHTa ocTaéTtcs oanHakoBon. MeHsieTcst Mywb NOPSAOK CMELLMBaHUSA
pearvpytomx BewecTts. CHavana B NpobupKy-peakTop 3anmMBaeTcs pacTBOP KMCMOThI, @ B HEro nomeLlaeTcs
TBEPLOE BELLECTBO (LUHK, Mpamop).

MpakTnyeckas YacTb. Llenb paboTbl: n3yunTb BUSIHWE pasiivyHbliX haKTOPOB Ha CKOPOCTb XMMUYECKOM
peakuuu.

lMepeyeHb dam4ukos yughposol nabopamopuu: AaTdyvk TemnepaTypbl NATUHOBLIN.

LononHumernsHoe obopydosaHue: NpNbop ANst N3y4eHUs1 CKOPOCTU XUMUYECKUX peaKLMin; areKTpruyeckas
NNUTKA; CTakaH XMMU4eckun Ha 250 mn; wnaTenk; KpuctannmaaTop Ans NpoMbiBaHWs cOCcyaoB JlaHaonbTa;
npodvpkn MX-21 (3 wr.).

Mamepuanbsi u peakmussbl: consiHasa kucnota (4%-Hein); consHas kucnota (10%-Hbin); KyCOYKM MpamMopa;
NMOPOLLOK Mpamopa; YKCycHast knucrnota (6%- HbIi); LMHK; nepokcug Bogopoaa (3%-Hbin); AMOKCMA MapraHua
v) .

TexHuka be3onacHocmu: CobnogaTb npasuna paboThl C KUCNOTaMy U HarpeBaTerbHbIMU 3NEKTPUIECKUMMU
npunbo- pamu .

UIHCMPYKUUS K 8bIMOSTHEHUIO:
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Onbim 1.BnusaHue npypogpbl pearnpyoLmx BELLECTB Ha CKOPOCTb XMMUYECKON peaKLmm

B ogHo koneHo cocyna JlaHaonbTa Hanente 3 min 1 M pacTBop YKCYCHOM KUCNOThI ( 6%-HbIA pacTBop), B
apyroe KofneHo nomectute 2—3 rpaHynbl UMHKa. Bo BTopon cocyp Jlan- gonbta Hanente 3 mn 1 M consiHon
Kncnotbl ( 4%-HbIN), B APYroe KoneHo — 2—3 rpaHynbl UuHKa . [NpucoeanHnte cocyabl llaHaonbTa K
MaHOMETPUYECKMM TpyOKaMm.

O6pamume eHumaHue! OfHOBPEMEHHO NepernenTe KUCNOTbl B cocyaax JlaHaonbTa K rpaHynam LMHKa.
CpaBHWTE YPOBHM XUAKOCTU B MaHOMETPUYECKMX TpyDOKax. Yyalumecs aenarT BbiBOA O pa3HO CKOPOCTH
XMMUYECKUX peakLmi .

Orbim 2. BnusiHne KOHUEHTpaL M1 pearmpyroLmnx BeLecTB Ha CKOPOCTb XMMUYECKON peakLmm

B ogHo koneHo cocyana JlangonbTa Hanente 3 mn 4%-HOW CONAHOM KUCNOTbI, B 4pYroe KOfeHo nomectute 2—3
rpaHynbl umHka . Bo BTopon cocyg JlaHaoneTta Hanente 3 mn 10%-Hom CONnsiHOM KACMNOTbI, B APYroe KONEeHOo —
2—3 rpanynbl umHka. MNMpucoeguHnte cocyabl JlaHgonbTa K MAHOMETPUYECKUM TpyOKam.

O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCNoThl B cocyaax JlaHaonbTa K rpaHynam LmHka. CpaBHuTe
YPOBHM XNOKOCTU B MaHOMETPUYECKNX Tpybkax. Yyallumecs AenatoT BbIBOA O Pa3HOM CKOPOCTU XUMUYECKNX
peakuumn.

Onbim 3. BnuaHne TemnepaTtypbl pearmpyolmx BELECTB Ha CKOPOCTb XMMUYECKON peakumnm

B ogHo koneHo cocyna JlaHponbTa Hanente 3 mn 10 % ConsiHOM KACNOThLI, B Apyroe KoneHo nomectute 2—3
rpaHynbl LnHKa . Bo BTopow cocyg JlaHgonsTta HanenTte 3 mn 10%-HON cons- HOW KUCMOThLI, HAarpeTon Ha
BoasiHon 6aHe o 50 °C, B gpyroe koneHo — 2—3 rpaHynsl LMHKa. [NpucoeanHuTe cocyabl JlaHaonbTa K
MaHOMETPUYECKMM TpyOKaMm.

O6paTute BHMMaHue! OgHOBPEMEHHO NepenenTe KUCNoThl B cocyaax JlaHaonbTa K rpaHynam umHka. CpaBHUTe
YPOBHM XNOKOCTU B MaHOMETPUYECKNX TpybKkax. Yuallumecs AenatoT BblBO O Pa3HOM CKOPOCTU XMMNYECKUX
peakumm .

Onbim Ne 4. BnusaHne noBepXHOCTN CONPUKOCHOBEHUS pearmpyoLnx BELLIECTB Ha CKOPOCTb XMMUYECKOIA
peakumm

B ogHo koneHo cocyaa JlangonbTa Hanente 3 mn 4%-HOW CONAHON KUCNOTbI, B ApPYroe KosieHo nomectuTte 11
Mpamopa, B3ATOro B Buae kycoyka. Bo BTopon cocya JlaHgonsta Hanente 3 mn 4%-How CONsIHOM KUCMOThI, B
apyroe koneHo — 1 r nopotuka mpamopa. lNMpucoeamHute cocyapl JlaHooNbTa K MAHOMETPUYECKUM TpyOKam.

Obpamume sHumaHue! OgHOBPEMEHHO NepenenTe KUCNoThbl B cocyaax JlaHgonbTa K MpamMopy LIMHKA.
CpaBHUTE YPOBHU XMAOKOCTN B MaHOMETPUYECKUX TpyDOKax. Yyalumecs AenatoT BbIBOL O Pa3HOW CKOPOCTU
XUMUYECKNX peaKLnia.

Ornbim 5. BnusHne katanmsatopa Ha CKOPOCTb XMMUYECKOW peakumm

B ctakaH ¢ Bogowu, Harpeton o 50 °C, nomectuTe 2 4eMOHCTPaUMOHHbIe Npobupku ¢ 2 mn 3% -Horo pacTeopa
nepokcuga sogopona. BeigepkuBatoT npodumpkn B BoAEe OKOO 2 MUH. V3BnekuTe npobupky ns BogsiHOM 6aHu u
NPOAEMOHCTPUPYNTE yHaLLMMCH pe3ynbTaT — Ha CTEHKaX NPOBMpPKM NOSBMIMCH Ny3blpbKKU rasa kucnopoaa. B
O[HY 13 NPOOMPOK BHECUTE Ha KOHYMKe LnaTens guokeng mapradua (1V) . Habniogatot aHeprmiyHoe BblgeneHune
Kucnopoga.

KonmpornbHbie gonpocski: 1.0T kaknx hakTopoB 3aBUCUT CKOPOCTb XMMUYECKON peakummn? 2.Movyemy
pasnoxeHue nepokcuaa Bogopoaa B NpucyTCTBMU anokecmnaa mapraHua (V) cHadana aét oveHb BbICTPO, a
3aTtem 3ameanseTca?

1. 3agaHua gna pas3sutns yHKLUMOHANBHOW IPaMOTHOCTH:
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t B Tpn oguHakoBble NPOBUPKM YHEeHVKM Hanunu no 5 Mn pacTeopa
COJNSIHOW KUCNOTbI OAMHAKOBOWM KOHLEHTpauun. B nepByto NpobrpKy NOMoXMnN CTPYXKKN Xxenesa, BO BTOPYH —
CTPYKKUN LIHKA, B TPETbIO — CTPY>KKN HEM3BECTHOIO CBETIIONO SIpKO GrecTsilero

mMeTanna. Hambonee NHTEHCMBHO BblAENEHNE rasa Habnwganu B TpeTben Npobupke ¢ HEN3BECTHLIM
MeTannom. Bo BTopoi npobupke ¢ LMHKOM MHTEHCMBHOCTL BblAENEeHMs ra3a bbina MeHbLUEe, YeM B TpeTbel. B
nepBoi NPOBMPKE C Kene3oM MHTEHCUBHOCTL BblAENEHNS ra3a Obifia HAaMMEHbLLIEN.

a)[encTBue kakoro haktopa, BNUAIOLErO Ha CKOPOCTb peakuun, Habnmoganu ydawueca? 6) Kakon metann mor
HaxoAUTbCA B TpeTbel Npobupke? 3anuinTe HasBaHMe meTanna.

1. Ha rpadovke npeacraBneHa 3aBUCMMOCTb KOHLIEHTPALIMN MCXOOHbIX BELLECTB U NPOAYKTOB peakuun ot
BpeMeHU NpoTeKaHns peakLui:

Puc. 20. Mpaduk 3aBUCUMOCTI KOHLIEHTPALIMMN MCXOOHBIX BELLECTB U NPOAYKTOB peakLmn OT BpeMEHU
NpOoTEKaHWs peakuum

OnpenenuTe, Kakasi KpUBasi ONUCbIBAET N3MEHEHME KOHLEHTPaLMM UCXOOHbIX BELECTB, a Kakasi — MPOAYKTOB
peakuuu .
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