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[MosicHuTEeIbHAA 3amUCKa a
PaGouas mporpamma 1no XMMHH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs COCTAaBIIEHA HA OCHOBE MOJIOKEHUM U TpeOOBaHUH K pe3ybTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl, IPEICTaBICHHBIX B DeiepalbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO 00IIero 00pa3oBaHus,
YTBEPKICHHOTO MpHUKa3oM MunucrepcTBa oOpazoBanus 1 Hayku PO Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoi mporpammsel Bocriutanusi, OCHOBHOM
obpazoBatensHOU porpaMmmel MBOY Kanmanckast COILl ocHoBHOrO 00111ero 00pa3zoBanus, AJanTHUPOBAHOOH MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHUs
MBOY Kanmanckas COIILI, npumepHoit pabodeit nmporpammbl MHCTHTYTA CTpaTteruu pa3BuTHs oOpa3zoBanus Poccuiickoit Akanemun obpazoBanus M, 2021
B COOTBETCTBHUH C
- [lonoxxenunem o paboueit mporpamme yueoHoro npeamera, kypca MbOY «CrannmonHo-PeOpuxuHckas cpeanss o0meodpa3oBaTesibHasK MKOJIa
PeOpuxuHCKOro pailoHa AnTaiickoro Kpas 1 OpUEHTUPOBaHA Ha peaan3altio B LIEHTPE 00pa30BaHUs €ECTECTBEHHOHAYYHON U TEXHOJIOTMYECKON
HanpaBieHHocTell «Touka pocTa», co3nanHoro Ha 6aze MbOVY «CranunonHo-Pedpuxunckas cpeansis oOuieo0pa3zoBaTeibHas KO
PebOpuxuHckoro paiioHa AnTaliCKOro Kpas ¢ IeIbi0 pa3BUTHS Y 00yJaIOIMIUXCsl €CTeCTBEHHOHAYYHOM, MaTeMaTHIEeCKON, HHPOPMAITHOHHOM
IPaMOTHOCTH, (DOPMUPOBAHUS KPUTHIECKOTO U KPEaTUBHOTO MBIIIICHHSI, COBEPIIIEHCTBOBAHHUS HaBBIKOB €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HaIPaBJIEHHOCTH, a TaKXKe JJI MPAKTUIECKON OTpaOOTKU y4eOHOr0 MaTepHalia 1o yueOHbIM mpeameTaM «Dusukay,«Xumus», «buomorus,
«TexHonorus.

Ha ©6a3e mnenrpa «Touka pocra» obOecneunmBaeTcs peanm3aiiusg 00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKON HAIMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSMH 3aKOHOJIATENbCTBA B cepe 0Opa3oBaHUs U C
ya€ToM pekoMeHnanuii denepasbHOro omneparopa ydeOHoOro mpeamera «Xumus». OOpa3zoBarelbHas MporpaMma IO3BOJISIET
HHTETPHUPOBATh peaju3yeMble 37eCh IOAXOJbI, CTPYKTYpPY M COJepKaHWE NPH OpTraHW3aluu OO0ydeHHs XuMUH B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e Jr000T0o M3 JOCTYIHBIX ydeOHO-MeTomudeckux komruiekcoB (YMK). Mcnonp3oBanue o060pymoBaHHS IIEHTpA
«Touka pocta» MO3BOJISIET CO3JaTh YCIOBUS:

* IS pacIIUPEHUS COACPIKAHUS IITKOJIBHOTO XUMHUECKOTO 00pa30BaHMUS;

* JIJI51 IOBBINICHUS TIO3HABATEILHON aKTUBHOCTH 00YYaIOIIUXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;

e JUIS pa3BUTHUS JIMYHOCTH peOCHKa B Mpoiecce OOy4eHHs] XUMHH, €ro CHoCOOHOCTeH, (OPMUPOBAHMS U YIOBIECTBOPEHUS
COITMAIbHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEI;

JJ1s1 pabOTHI C OJApEHHBIMU MIKOJbHUKAMH, OPTaHU3AIMU WX PA3BUTHs B PA3IMUHBIX 00JacTSIX 00pa3oBaTeIbHOW, TBOPYECKOM
JEATENIbHOCTH.

[Ipumensst nudpoBbie 1a0OpaTOPUM HAa ypOKaxX XHUMHH, YYalIUECS CMOTYT BBIMOJHUTH MHOXECTBO Ja0OpaTOPHBIX paldOT U
AKCIEPUMEHTOB IO MTPOTPAMME OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoa0oB K CTPYKTYPUPOBAHUIO MATEPUATIOB
B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .Metoabl U3yyeHHs BEIIECTB U XUMUYECKUX ABJICHUIN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
2 . IlepBoHauanbHble XUMHUYECKUE MOHATHS . 3 . PacTBOphl. 4.OCHOBHBIC KJIACCHI HEOPraHMUYECKUX COeTUHEHUU. 5. Teopust 3MeKTPOIUTHIECKOM
JTUCCOIMAIU. 6. XUMHYECKHUE peakIuu. 7. XUMHUECKHUE JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAUIOB U UX COCTUHECHHM ).

B ocHOBY BBIZIETICHHS TaKUX PA3JICNIOB 3AJI0KEH XMMUYECKUN SKCIEPUMEHT, TPAAUIMOHHAS cUcTeMa M3ydeHHs XuMuu. OCHOBHOW (popmoii
yueOHOW NeATeNbHOCTH SIBISETCS XUMHUYECKUH SKCIIEPUMEHT, MPOBOJMMBIM B BUJE J1a00paTOPHBIX, MPAKTHYECKUX PabOT M JEMOHCTpPALUM.
JIeMOHCTpallMOHHBIN SKCHEPUMEHT IMPOBOJUTCS B TOM CIIydae, €CIIM OH OINAceH JUIs BBIMOJHEHHS YYAIlUMHUCS WM HMEIOMIMNCS MpHOOp
MPEJICTaBJICH B €MHCTBEHHOM DK3EMILISIPE.

Jlnst u3ydeHusi npeamera « XuMHUs» Ha 3Tane OCHOBHOI0 o01ero oopaszosanus orpoaurcsa 140 yacos: 8 xiacc - 70 gacos; 9 kimacc —70 yacos.

Jlannast oOpa3oBaTenbHas MporpamMma OO€CIeYMBaeT YCBOCHHME YYAIllMMHCS BaXXHEHIIMX XUMHYECKHX 3aKOHOB, TECOPHUH U TOHATHUI;
dbopmMHpyeT TPECTaBICHHE O POJIM XMMHU B OKPYXKAIOIIEM MHpE U KH3HH 4YeloBeKa. [Ipm 3TOM OCHOBHOE BHUMAHHE YJEISAETCS CYIIHOCTH
XUMHYECKHUX PEAKIMI U METOJaM UX OCYIIECTBICHHUS.

OaHUM U3 OCHOBHBIX IPHUHLHUIIOB MOCTPOECHUS MPOTPaMMBbl SBJISETCS NMPUHUIUI JOCTYITHOCTH . DKCIIEpUMEHTAIIbHBIE JaHHBIE, TOTYYEHHbIE
YUYalIUMHCS TPU BBIMOJIHEHUN KOJIWYECTBEHHBIX OIMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSTEIBHO JENIaTh BBIBOJbI, BBISIBISITH 3aKOHOMEPHOCTH.
[Tonxonpl, 3am0KE€HHBIE B COAEPkKAHUE MTPOIPaMMBbl Kypca, CO3/1al0T HEOOXOUMbIE YCIOBUS AJI1 CUCTEMHOI'O YCBOCHMS YHalIUMUCS OCHOB HayKH,
IUTst 0OecTieYeH s Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBYS 0O0YUESHHS HAa JTMYHOCTD y4allerocs.

dopmupyembie 3HAHUS JOJDKHBI CTaTh OCHOBOM CUCTEMBI YOEKIEHUH MIKOJIBbHUKA, IEHTPAILHBIM SIIPOM €T0 HAYYHOTO MUPOBO33PEHHSL.

Onucanue MmarepuajJibHO-TEXHUYECKOMN 0a3bl HeHTpPa «Touka pocray,
HCII0JIb3YEMOI0 /IJIsl PeAIN3aluMo0pa3oBaTe/IbHbIX MPOrPaMM B paMKaXx NpenogaBaHuss XUMHUHA

Hugposaa (komnviomepnan) nadopamopusa (LIJI), mporpaMMHO-aNMapaTHBI KOMIUIEKC, MAaTYUKOBas CHCTEMa — KOMIUIEKT Y4eOHOro
000pyI0BaHUS, BKIIFOYAIOIINN M3MEPHUTEIBHBIN OJIOK, HHTEpQEc KOTOPOro MO3BOJSET 00ECIIEYNBATh CBS3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIIUX 3HAUEHUS Pa3InYHbIX (PU3NYECKUX BEJTUYUH.

Jlamuuk memnepamypol ni1amunoeslit — IPOCTOM U HANEKHBIN NAaTUUK, MpEAHA3HAYEH U U3MEPEeHUs] TeMIepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer pasnnunbiii tuana3zon uzMepenuit or —40 no +180 °C. TexHuueckue XxapakTepUCTUKHU JaTUYMKA YKa3aHbl B MHCTPYKIUU I10
SKCIUTyaTauu. Jamuux memnepamypol mepmonaphusiil pefHazHaueH i uamepenus temnepatyp a0 900 °C. Vcnonb3yeTcst MpH BINOJIHEHUH
paboT, CBA3aHHBIX C U3MEPEHHEM TeMITepaTyp TIAMEHH, TUIABJICHUS U Pa3JI0KEHHUS BEIIECTB.

Jamuuk onmuueckoit naomnocmu (Konopumemp) — TpeAHA3HAYEH Ui U3MEPEHUS ONTHYECKOW IUIOTHOCTH OKpAIIEHHBIX PpacTBOPOB.
Hcnonp3yercs npu u3ydeHnn teM «PacTBops», «CKOpOCTh XUMHUYECKUX PEAKIIHIA», OTIPEIEIICHUH KOHIIEHTPAIIMH OKPAIIIEHHBIX HOHOB.

Jamuuk pH npenHazHaueH JUIsl M3MEpPEHHMs BOJOPOAHOro mnokaszarens (pH) BOAHBIX pPacTBOPOB B pa3IMUYHBIX HMCCIEJOBAHUAX OOBEKTOB
OKPYKaIOIEe Cpebl.

Jamuuk 3nekmponpoeoonocmu NpeHa3HAYCH JUI U3MEPEHUS YIEIbHOM 3JIEeKTPONPOBOAHOCTH KHUJIKOCTEH, B TOM YHCJIE€ U BOAHBIX PaCTBOPOB
BemiecTB. [IpruMeHseTCst TPy U3ydeHUH TEOPUH IEKTPOITUTUICCKON TUCCOIIUAIINN, XapaKTEPUCTUK BOJHBIX PACTBOPOB
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Jlamyuk xn0puod-uono6 CIOIb3YyeTCs A KOJUYECTBEHHOTO ONPENENICHUs COJAEPKAaHUS MOHOB XJIOpAa B BOJHBIX PacTBOpPax, IOYBE, MPOIYKTAX
nutanus. K naTtuuky noaxirodaercs noHoceaeKTuBHbIN annekTpoa (MCD) (pabounii ayekTpon), MOTEHLHAd KOTOPOro 3aBUCUT OT KOHIICHTPAIUH
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiy4yae oT kKoHueHTpanuu annoHoB Cl'. Ilorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpPEAHA3HAYCH Il KOJMUYECTBEHHOTO OIPENEICHUS HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYKAIOMIEW Cpeabl: BOAE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

Mukpockon yughpoeoit npenqHazHaueH A U3ydeHs: GOpMbI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenun xumuueckux peaxyuit (AIIXP) npeaHazHadeH IJis TOJYYCHHUS U JEMOHCTPAIIMA CBOMCTB TOKCHYHBIX TApOB U Ta30B .
OTH BemecTBa NOJYYalOTCd B KOJNOe-peakTope, W NpHU HarpeBaHuu (wiM Oe3 HarpeBaHMs) Tra3000pa3HbIe BEIIECTBA MNPOXOAAT Yepes
MOTJIOTUTENIbHBIE EMKOCTH (HAacallki) C paCTBOPAMU PEareHTOB, BCTYMAIOT ¢ HUMU B peakiuio. M30bITOK ra3a moriomnaercs sKUIKUMA U TBEPIBIMU
peareHTamu, a TaK)Ke aKTUBUPOBAaHHBIM YIJI€M. ANnapaT Yalle BCEro UCHOIb3YIOT AJIS MOJIYyYEHUS U JIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3y4YEHUU TEMBI
«CKOpPOCTh XMMHUYECKOM peakiuu» U TermnoBoro s dexkra xumuueckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHMUYECKUX PEAKIHIl CIenyromux (pakTopoB: MPUPOJIbI PearHpyIOIINX BEIIECTB, KOHICHTPAIMU PEarupyroluX BEIIECTB,
IUIOLIA/IM TPAHULBI pa3ziena a3 B reTepOreHHbIX cucTeMax (IIOBEPXHOCTU COIPUKOCHOBEHUS MEX/y pearupyrolIMMH BEIIECTBaMu), TEMIIEPATYPhI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o3amop — TpPHUCTIOCOOTICHNE, HCIOJIB3yeMOe B J1a0OpaTopuu JUii OTMEPHBAHUS ONPEACIEHHOr0 00b&Ma >kuakocTu. llumerkn
BBIMYCKAIOTCS TEPEMEHHOT0 M TOCTOSHHOrOo 00bEéMa. B KommiiekThl 000pymOBaHUS UIsi MEIUIMHCKUX KIACCOB BXOIST YNOOHBIE MHITETKH-
J103aTOPBI OJTHOKAHAJIbHBIE, TTO3BOJISIOIINE HACTPOUTH HEOOXOAUMBIH 00BEM 0TOMpPaEMON KUIKOCTH B TPEX PA3ITUYHBIX TUANa30HaX.

bana kombéunuposannaa npenHazHadeHa ISl HarpeBa CTEKISHHBIX M (Gap(opoBBIX cOCYIOB, Korjaa TpeOyercs co3aaTh BOKPYT HarpeBaeMoro
COCy/la paBHOMEpPHOE TeMIIepaTypHOe IoJie, N30eXaTh HCIOJIIb30BaHUS OTKPBHITOrO IJIAMEHM U pacKal€HHOM ayekTpudeckoi cnupanu. Kopmyc
KOMOMHUPOBaHHOM OaHM cenaH u3 amoMuHus. KuakocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCs KOJIbLIAMHU Pa3IMYHOTO AUaMeTpa.
Ilpuéop ona nonyuenus 2a3z06 WCIONb3YyeTCS NI MOMy4YEHHUs HEOOJIBIIMX KOJIMYECTB Ia30B: BOJOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJIOPOAA),
YIJIEKUCIIOTO Ta3a.

Pabdouas nporpaMmma nmo xumuu ajs 8—9 kiaccon

C MCIOJIb30BaHNEM 000pyaoBaHud HeHTpa «Touka pocra»

Ha 06a3ze mentpa «Touka pocTta» oOecreywBaeTcsi peanu3anus 00pa3oBaTENBHBIX MPOTPaMM €CTECTBEHHO-HAyYHOW W TEXHOJOTHUYECKOU
HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUHM C TpeOOBaHMSAMHU 3aKOHOJATENbCTBA B cdepe oO0pa3oBaHUS M C YYETOM pPEKOMEHJAlMi
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATH PeaTn3yeMble MOJAXO0/bl, CTPYKTYPY M CO/I€pKaHUe MPH OpraHU3alui 00yYeHUsT XUMUHT
B 8—9 Kjaccax, BRICTPOCHHOM Ha 0aze Jt000T0 U3 JOCTYITHBIX Y4eOHO-MeToaudeckux komiiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzauuu ganHor OIl mo3BossieT co3naTh yCIoBUS:

-1JI paCIIUPEHUSA COACPIKAHUSA IKOJIBHOT'O XUMHUYECKOT'O 06pa3013aH1/I$[;

-JUIs TIOBBILIEHHU S TO3HABATENBHOM aKTUBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 001acTy;
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-JUTS Pa3BUTHS JTMYHOCTH peO&HKa B mpolecce 00yueHHs] XUMHHU, ero CiocoOHOCTeH, (pOopMUPOBaHUS U yOBIECTBOPEHHUS COLUAIEHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE;
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPTaHU3aIUU UX PAa3BUTHS B Pa3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETBHOCTH.

HopMmblI 011eHOK 32 Bce BHIABI MPOBEPOYHBIX PadoT

«5» — YpOBEHb BBIIOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIBHOTO: OTCYTCTBHE OLIMOOK, KaK 110 TEKYIIEMY, TaK H I10
npeaplIyeMy yaeOHOMY MaTepuaiy; He 0ojiee OTHOTO HeJJ04ETa.

«4» — ypOBEHb BBHINOJIHEHHS TPEOOBAHMH BBIIIE YAOBIECTBOPUTEIHHOTO: HATHMYHE 2—3 OMMOOK Wi 4—6 HEeZOUETOB MO TEKYIIEMY YIeOHOMY
marepuaiy; He Ooinee 2 omHrOoK 1 4 HeToYETOB 10 MPOIIEHHOMY MaTepually; UCIOIb30BaHUE HEPAIIMOHAIBHBIX IIPUEMOB PELICHUs y4eOHOM
3a/1a49u.

«3» — I0CTaTOYHBIF MUHUMAJIbHBIA YPOBEHD BBIIIOJIHEHHS TPEOOBaHUH, IPEIBIBIIEMBIX K KOHKPETHOH paboTe: He Oosee 4—6 ommbok mm 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—5 ommOOoK nim He OoJiee 8 HETOYETOB 0 MPOHICHHOMY Yy4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HIUXKE yJOBICTBOPUTEIBHOTO: HajHuue Oosnee 6 ommobok nian 10 HeoueToB Mo TEeKyIeMy MaTepuaiy;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



IIMIAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA
VUEBHOI'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA JOCTHXKE-
HUC 06yLIaIOH_II/IMI/IC$I JIMYHOCTHBIX, MECTAITPECAMETHBIX U IIPEAMET-
HBIX PE3YyJIbTATOB OCBOCHU A y‘IC6HOI‘ O IIpCaMCETa .

JIu4HOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE PEe3yNNbTaThl OCBOCHHUS IPOrPaMMbI OCHOBHOTO
o011ero o6pa3oBaHus TOCTUTAIOTCS B XO€ O0YUECHUSI XUMHUH B
€/IMHCTBE y4eOHOM U BOCIIMTATEeNbHOM JesTenbHocTH Opranuzanuu
B COOTBCTCTBUU C TpPpaJWIIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIETYPHBIMUY JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
IPUHATBIMHA B O6HIGCTB€ IpaBWJiaM1 U HOPMaMH IIOBCACHUS, 1
CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS U
COLMAIU3ALUH 00YYaIOIIIXCS .

JIMYHOCTHBIE PE3yNbTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM
YHCIIe B YaCTH:

Hampuomuqecmzo eocnumanun

1) IEHHOCTHOTO OTHOIIEHUS K OTEUeCTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY U HAyYHOMY HAcJeIHI0, MOHUMAaHUS 3HAYCHUS XU-
MUYECKOW HAyKW B JKU3HM COBpPEMEHHOro  oOIIecTBa,
CIIOCOOHOCTH BNAJETh JOCTOBEpHON HH(pOpMaIueil 0 mepenoBbIX
OOCTUXCHUAX U OTKpBITI/IHX MI/IpOBOﬁ nu OTC‘ICCTBGHHOfI XHUMHH,
3aMHTEPECOBAHHO- CTU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa U
o01ecTBa;

Fpam@aucxozo 60CnumaHuA

2) IPEACTAaBICHUS] O COLMAJIbHBIX HOPMax U MpPaBHIIAX
MEXJIMYHOCTHBIX OTHOILIEHMA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM JEATETLHOCTH TPU BBITTOJHEHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUHM XUMHYECKUX
OKCIIEPUMEHTOB, CO3J1aHUN y‘-Ie6HI)IX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TIPOIECCEe ITON Y4eOHOM
JACATCIIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE IIOBECACHUE U
HOCTYIKH CBOUX TOBapHILEH ¢ MO3UIUKY HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYTIKOB;

llemtocmu HAYUYHO020 NOZHAHUA



3) MHPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U
XUMHUYECKOHN peaKkii, COOTBETCTBYIOINX COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U COCTABIISIOIIMX OCHOBY JJIsl HOHMMaHUS
CYIIHOCTH HAyYHOH KapTHHBI MHUPA; MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C
IIPUPOJHOM CPENIOH, O POJIM XMMHUU B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

4) IO3HABATEIbHBIX MOTHUBOB, HAIPABICHHBIX Ha IIOJyYEHHE
HOBBIX 3HAaHMUM MO XWMHH, HEOOXOAMMBIX JUIsI OOBSCHEHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYPhI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JINTEPATypoOH,  JOCTYIIHBIMH  TEXHUYECKHUMH
cpeacTBaMu MH(MOPMAIMOHHBIX TEXHOIOTUH;

6) MHTEpeca K OOYUYEHUIO W IO3HAHUIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K camMo00pa30BaHMUIo,
UCCIIEIOBATENILCKOM  JIETETbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIIPaBJIEHHOCTH ¥ YPOBHs 00y4eHHs B JaJIbHEHIIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HAHUS IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3JI0POBBII 00pa3 KH3HH,
OCO3HAHUS TIOCIEJNCTBUI UM HENPUATUS BPEAHBIX MPUBBIUEK
(ynotpebnenus AJKOroJIs, HapKOTHUKOB, KYpeHHUs),
HEOOXOUMOCTH  COONMIOJIEHUS MpaBWa  0O€30MacHOCTH  TIPH
o0paleHny ¢ XUMHYECKUMHU BELIECTBAMH B OBITY U PeallbHOM KU3HH,

Tpyoosozo 6ocnumanusn

8) KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO
TIOJIE3HOH, y4eOHO-KMCCIIeI0BaTEeIbCKOM, TBOPYECKOW U JPYTUX
BHJaX JEATENIbHOCTH; HHTEpeca K IPAKTUYECKOMY H3Y4YECHHIO
npodeccuid W Tpyga pazIMYHOTO POja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS TIPEAMETHBIX 3HAHUH 10 XMMHH, OCO3HAHHOTO BBIOOpA
VIH/IMBU/TYaJIbHOW TPaeKTOPUH MPOIODKEHUST 00pa30BaHUs ¢ YUETOM
JIMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XWUMHHM, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

9) 3KOJIOTHUYECKH 11eJIeCO00Pa3HOT0 OTHOLICHUS K IPUPOAE KaK
WUCTOYHUKY JKM3HM Ha 3eMjle, OCHOBE €€ CyIECTBOBAHMI,



NOHMMAaHHUS LEHHOCTH 370pOBOT0 M 0e30MacHoro odpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOJEHUS
IpaBuI O€3011aCHOTO TOBEICHHS IIPU PabOTe C BEIECTBAMU, a TAKKE
B CUTYalHsIX, YTPOKAIOIINX 30POBBIO U KU3HH JIFO/IEH;

10) cIIOCOOHOCTH MPUMEHATh 3HAHUA, I[OJIy4aeMble IIpU
U3Y4YCHUM XMMUHM, JUIS PELICHUS 3a/1ad, CBA3aHHBIX C OKPYKaIOIIEH
NPUPOJHON  CpElOMH, TOBBIIEHUA YPOBHSA  3KOJOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHusl IOCPEeICTBOM METOJI0B XUMUH;

11) 5KOJIOTMYECKOTO MBILIICHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAIILHOM ITPAKTUKE.

MeTtanpeameTHble pe3yabTaThbl

B cocraBe MeTanpeAMETHBIX pe3ybTaTOB BBIICIAIOT 3HAYMMbIE
U1 GOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE TOHATHUS
(3aKoH, TeopwHs, MPUHIIHII, TUTIOTE3a, (aKT, CUCTEMa, TIPOLECC,
9KCIEPUMEHT U JIp.), KOTOPbIC MCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MPeMETax U MO3BOJISIIOT HA OCHOBE
3HaHUH U3 3THX MPeAMETOB (POPMHUPOBATH MPECTABICHUE O
1EJIOCTHON HayYyHOW KapTHHE MUPA, U YHUBEpCAJIbHbIE YUeOHbIE
neicTBus (o3HaBaTeNbHbIE,KOMMYHUKATUBHBIE, PETYJIITUBHbIE),
KOTOpBIE 00€CTIeUNBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYILECTBIECHUIO yueOHOM
JEATEIbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS 00pa30BaTeIbHON
IIPOrPaMMBI I10 XUMHHU OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
MI03HAaBaTEIbHBIMU JICHCTBUAMH, B TOM UHCIIE:

Ba3zoevimu nocuueckumu oelicmeuamu

1) yMEHHEM HCIIOJBb30BaTh MPUEMBI JJOTHYECKOTO MBINUIEHUS TIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBICI XUMHUYECKUX IOHATUN
(BBLEETATH WX  XapakTepHble MpPHU3HAKH, YCTaHABIUBATbH
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJIBb30BATh MOHATHUS IS
00BSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUI; BHIOUPATh OCHOBAHUS
U KpUTepUu s KilaccuUKalUy XHUMHYECKHUX BELIECTB U
XUMUYECKHUX PEaKLUM; YCTaHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXJIy OOBEKTaMU U3y4€HHs; CTPOUTh JIOTUYECKHE
paccyxaeHusl (MHAYKTUBHBIE, JAEAyKTUBHbIE, 110 aHAJOTUH);



JIe71aTh BBIBOJIbI U 3aKIIHOUECHHUS;

2) YMEHHEM IIPUMEHATH B IIPOLIECCE NTO3HAHUS CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBATh
IIMPOKO HPUMEHSAEMbIE B XUMUHU MOJEJbHBIE NPEACTABICHUSI —
XUMHUYECKUI 3HaK (CHMMBOJ JJIEMEHTAa), XUMUYecKas (GopMmyina u
YpaBHEHME  XMMHUYECKOH  peakuuu — IpU  pelleHUH
y4eOHO-TI03HABATEIbHBIX 3aJa4; C Y4YETOM OJTHUX MOMACIBHBIX
IpPEJCTAaBICHUN BBIABIATH U XapaKTEPH30BATh CYLIECTBEHHbIE
NPU3HAKH M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M
XUMUYECKUX pEeaKIni;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) yMEHHEM HCHOJb30BaTh IOCTaBJICHHBIE BOIPOCHI B
KauyeCTBEMHCTPYMEHTA MTO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI JUIS
(GopMUpOBaHUA  TUIIOTE3bl IO  IPOBEPKE  MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUIA;

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHMIO, OPraHU3alMU U
NPOBE/ICHUIO YUSCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pe3yabTaT, GopMyaHpoBaTh 000OIICHUS U BBIBOJIBI MO pE3yJIbTaTaM
HpOBCI[éHHOl"O OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoi ¢ unghopmauuen

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

6) YMEHHEM IIPUMEHATD Pa3InYHbIE METO/bI U 3aIIPOCHI IIPH I10-
UCKe U 0TOOpe HH(OPMAIMM U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYE€OHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tula; MpUOOpEeTeHHe ONbITa B 00JacTH
UCIIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO HCIIOJIB30BAHUS PAa3IMYHBIX
IIOMCKOBBIX CUCTEM;

7) yMEHHEM HCTIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
M MCCIEN0BATENbCKOM JEATEeNbHOCTH MH()OPMALUMI0 O BIUSHUM
IPOMBILIJICHHOCTH, CEJIBCKOIO XO3AHCTBA W TpaHCIOPTa Ha



COCTOSTHUEOKPYKAIOIIEH PUPOTHON CPEIIbI;

Yuueepcaﬂbnbmu KOMMYHUKAMUBHbBIMU oelicmeuamu

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

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

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON U MCCIIEA0BATENbCKON NEATEIBHOCTU IIPU PEIICHUN
BOZHHUKAIOMIUX MpOOJeM Ha OCHOBE YyuéTa OOLIMX WHTEPECOB U
COrJacoBaHusA TO3UIMK  (0OCYXKIeHHs, OOMEH MHEHHUIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHbvlmu oelicmeuamu

11) yMEHHEM CaMOCTOSATEIBHO ONPEACIIATh LIEIU
NesITeIbHOCTH,IUIAHUPOBATh, OCYILIECTBIATh, KOHTPOJIUPOBAThH U
py HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JAEATEIbHOCTb,
BbIOMpaTh HanbosaeeapPeKTuBHbBIE CHOCOOBI PEIIeHHUs YIEOHBIX U
N03HABATEIbHBIX 33/1a4, KOPPEKTHUPOBATh MPE/JIOKEHHbIH arOPUTM
JIEVCTBUH TP BBITIOJIHEHHUH 3a/IaHUI C YYETOM ITOJYYEHHUS HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILIECTBAX U pEaKLUsX;

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

IIpeameTHbIe pe3yabTaThI

B cocraBe npeMeTHBIX pe3ysIbTaTOB 10 OCBOCHHIO
0053aTeNILHOT0 COAEPKAHMS, YCTAHOBICHHOTO JAHHOM PUMEpHOH
paboyeil mporpaMMoH, BBIAEISIOT: OCBOEHHBIE 00YJaIOIIUMHCS
Hay4yHbI€ 3HaHUS, YMEHHUS U CTIOCOOBI IEUCTBUM, cCIEIIU(pHUECKHEe
JUTS IPEMET-HOM 0051acTH «XUMHUS», BUJIBI JESTEIBHOCTH 110
MOJIy4YEHUIO0 HOBOTO3HAHMSI, €0 UHTEPIIPETALINH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO BPa3IMYHBIX yIEOHBIX U HOBBIX
CHUTYalHsX.

[IpenmeTHbIe pe3ynbTaThl MPEACTABICHBI 10 roJaM 00y4eHUs
HOTPAKAIOT CPOPMUPOBAHHOCTH Y OO YHAFOIITMXCSI CIIEYFOIINX
YMEHHUI:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, MPOCTOE BEILECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAS
aTOMHasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JO0JI1 XHMHYECKOrO DJIEMEHTA,
MOJIIpHBIA ~ 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCICHUS, XHMHYECKas
peakusi, TEIoBoil 3¢ ¢deKT peakuuu, KiacCUPUKAIMA pPeaKiui,
XMMHUYECKas CBA3b, PACTBOP, MACCOBAsH J10JIs1 BEILIECTBA B PACTBOPE;

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

3) ucnonv3zo06ams XUMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPaBHEHUIM XUMUUECKHX PeaKluii;

4) onpedensamsb BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHEHMAX; TPUHAMIEKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJIaCCy COEAMHEHUN 1o (opmynaM; BHI XUMHYECKOW CBS3H
(KoBaJIeHTHasl U NOHHAs1) B HEOPTaHUUECKUX COCIMHEHUSX;

5) packpvieamb cmbicn nepuogudeckoro 3axkona J[. M.
MenpeneeBa:  I€eMOHCTPUPOBATh  IOHMMAHHE  NEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS
B MEPUOINYECKON CHCTEME; 3aKOHOB COXPAaHEHHUs] MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIDHOTO YYEHHMs, 3aKOHa
ABoragapo; onucvieamev U Xapakmepuzoeamv TAOIUUHYIO
dbopMy TEPHOAMYECKON CHUCTEMbl XHMHUYECKHX HIIEMEHTOB:
pa3iauuaTh IOHSTHUS «TJaBHas noarpynna (A-rpynma)» W
«moboynass noxarpynna (b-rpynma)», Manele u  OomblIve
NIEPUOMBL;, COOMHOCUMb OOO3HAUEHHUsI, KOTOPbIE HMEIOTCS B
tabmuie «[lepuoanueckas cucteMa XUMHYeCKHX 3emMeHToB J[. U.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHMS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTAaB W 3apsad sjapa, oOliee YHCIo
3JIEKTPOHOB U PaCIpe/IeeHNe UX M0 NIEKTPOHHBIM CIIOSIM);

6) K1accuguyuposamso XUMUYECKHE AIIEMEHTHI;
HEOPraHMYECKUE BEILIECTBA; XMMUYECKHE PEaKLUu (110 YUCITy U
COCTaBy Y4YacTBYIOUIMX B pEaKIMU BEILIECTB, IO TEILIOBOMY



s dexry);

7) xapakmepuzoeams (onucviéams) OOIME XUMHYECKHE
CBOICTBa BELIECTB pa3IMYHbIX KJIACCOB, MOJTBEPXK[Jas ONUCAHHE
IpUMe- paMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUXPEAKLINM;

8) npocHo3uposams CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX
KayeCTBEHHOTO0 COCTaBAa; BO3MOXKHOCTHU IPOTEKAHUS XMMHUYECKUX
1pe- BpallleHUH B pa3JINYHbIX YCIOBUSIX;

9) 6bIYUCAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO
MacChbl BEILECTB; MAacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa II0
dopMyJie COeIMHEHUS; MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBO-JIUTh PACUETHI 110 YPaBHEHUIO XUMUUECKOH peaKiuy;

10) npumenams OCHOBHBIC ornepanuu MBICIIATEIILHON
NEeSITEeIbHOCTH — aHaIU3 W CHHTE3, CpaBHEHHE, 0000LIeHMe,
CHCTEMATU3aLUIO, KJ1accu(pUKaIHIo, BBISIBJIICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3ed — NIl M3y4Y€HUs CBOICTB
BEIIECTB U XUMUYECKUX PEAKILIU; €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUST —  HaOJIoIeHWe, W3MEpeHHe, MOJICIMPOBAHNUE,
9KCHEPUMEHT (peabHbII U MbICIEHHBIH);

11) cnedosams TIpaBUIIaM TOJb30BAHUS XMMUYECKOH HOCyI0H
U J1abopaTopHbIM  O0OpYyIOBaHHMEM, a Takke IpaBuUiIam
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBINOJIHEHUIOIA00PATOPHBIX XUMUYECKHX OMBITOB MO MOTYYEHUIO
U cOOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONpPENEIEHHOM MAacCOBOM J0JIEl
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl [0 PAClO3HABaHUIO PacTBOPOB
meTouYel W KHCIOT C TIOMOIIBI0  MHIWKATOPOB  (JTAKMYC,
denondranenn, MeTUIIOpaHX U JIp.).

9 KJIACC

1) packpviéamb CMblcl OCHOBHBIX XHMHYECKUX IOHSITHN:
XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHMOH,
IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJCHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XHMHUYECKas
peakxiysi, XUMHUYEeCKasi CBA3b, TEIUIOBON 3 (EeKT peakluu, MoJb,
MOJISIPHBI  00BEM, pPACTBOP; AIIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
NEKTPOJIUTUYECKAs AUCCOLMAIMSA, PEAKUUM MOHHOrO OOMEHa,



obpaTumble u HeoOpaTHMBbIe peaxuuy,
OKHUCITUTENIbHO-BOCCTAHOBUTENbHbIE peaKIyy, OKHUCITUTEIb,
BOCCTAaHOBUTEINb, OKHUCJIEHME M BOCCTAHOBJIEHUE, aJJIOTPOIHS,
aM(pOTepHOCTb, XUMHYECKas CBSI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKast),  KpUCTAJUIMYEcKass  pemérka,  Kopposus
METaJIJIOB, CILJIaBBl, CKOPOCTh XUMHUYECKOW PEaKIMH, MPEIesIbHO
nonyctumas konuentpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATUI (CM. M.1) U NPUMEHATH 3TU MOHATUS TPH OMUCAHUH
BEIL[ECTBU UX MTPEBpPAILCHUH;

3) ucnonvzoéams XUMHUYECKYIO CHUMBOIUKY JUIS COCTaBICHHS
(opMyJ1 BELIECTB M YPaBHEHUM XUMUUECKHX PeaKluii;

4) onpedenamv ~ BAJIEHTHOCTb U CTENEHb  OKHUCICHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHMSX Pa3JIM4YHOIO COCTAaBa,
MPUHA]JISKHOCTD BEIIECTB K OMPENeNEHHOMY KIIaccy COEIMHEHUi
no Qopmynam; BUJ XUMHUYECKOH CBS3M (KOBaJE€HTHAs, WOHHAs,
MeTaJIJINYecKas) B HEOPTaHUYECKUX COSAMHEHUSX; 3apsi/l HOHA TTO
XUMHYECKOH (opMmysie; XapakTep Cpeabl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCTUHEHHH, TUI KPUCTAJUTMYECKOH pPEHIETKH
KOHKPETHOTO BEILIECTBA,;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenzeneeBa U JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHIBAMb U
xapaxkmepuzoeams TaOIUUHYIO POPMY MEPHUOJUUYECKON CHUCTEMBbI
XUMHUYECKHX  DJIEMEHTOB:  pa3jguyaTbh IOHATHUSA  «IJIaBHAas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymma)y,
Malible M OoJyiblIME TEpPHOAbl; coomuocumb 0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNMEPUOJUYECKON TaOIMIle, C YHCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHMSI aTOMOB XHMHYECKHX JIJIEMEHTOB
(cocTaB u 3apsiz sipa, oOLIeeuncsIo IEKTPOHOB U paclpe/iesieHre
WX TI0 DJIEKTPOHHBIM CJIOSIM );00b5CHAMb 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COEIMHEHHMH B Ipefenax
MajbIX IMEPUOOB M TJIABHBIX HOATPYHN € YYETOM CTPOCHHS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AIIEMEHTHI;
HEOpPraHMYECKUE BEIIECTBA; XMMUYECKHE PEeaKUuu (10 YUCITy U
COCTaBYy Y4YaCTBYIOUIMX B peakIMHU BEUIECTB, MO TEIJIOBOMY
addekTy, 1o HU3MEHEHUIO CTENECHEH OKUCICHUS XHMHYECKHUX
JJIEMEHTOB);



7) xapakmepuzoeamo (onucvieams) OOIME XUMHUYECKHE CBOMCTBAa BEIECTB pA3JIMYHBIX KIJIACCOB,
MOJATBEPKIAs OINMCAHME IPHUME- paMH MOJICKYJIIPHBIX M HMOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XMMHUYECKUX
pEaKImii;

8) cocmasnsaims ypaBHEHUs DSJIEKTPOJUTHUECKONW IMCCOLMALMK KMUCIOT, IIeNOYed M CoJsiel; HOJIHbIE U
COKpAalLIEHHBIC YPaBHEHUs peakLUii HOHHOIO OOMEHa; ypaBHEHUs PeaKLUi, 10ITBEPH K AAIOLINX CYIIECTBOBaHUE
TEHETUYECKOM CBA3M MEX/y BELIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpviéamb CYIMHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEACTBOM COCTaBJICHHUS
JIEKTPOHHOTO OajaHca 3TUXPEeaKIuii;

10) npocHo3upoéams CBOWCTBA BELIECTB B 3aBHCUMOCTU OT UX CTPOEHHUS; BO3MOXHOCTH NPOTEKAHMS
XUMHUUYECKHX ITPEBPALLEHUIB PA3IMUHBIX YCIOBUSIX;

11) ebluuciAmb OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSPHYIO MAacChl BEIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (op- MyJie COSAMHEHUS; MAacCOBYIO JIONIO BEIIECTBA B PAacTBOpE; MPOBOIHUTH
pacy€Thl 10 YPaBHEHUIO XUMUUYECKON PEaKLiH;

12) cnedosamsy TpaBWIIaM I10JIb30BAaHUSI XMMHUYECKOH mnocynoi u jgabopaTOpHbIM 0OOpYyJOBaHUEM, a
TaK)Ke MpaBuUiIaM oOOpalleHHs] C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO IOJYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaka u
YIJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, NOATBEPKIAIOIINE KaUeCTBEHHbIN CO- CTaB Pa3IMYHBIX BEILECTB: PaclO3HaBaTh
ONBITHBIM TYyTEM XJIOpHA- OpOMHUA-, HOAMI-, KapOoHaT-, ocdar-, cunmkar-, cyabpaT-, TUIPOKCHI-HOHBI,
KaTHOHbl AMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PacTBOpax HEOPraHMYECKHX
BEILECTB;

14) npumensims OCHOBHBIE OIEPALIMU MBICIUTEIBHON JEATENbHOCTH — aHAIM3 M CHHTE3, CpPaBHEHMUE,
000011IeHe, CUCTEeMATU3alUI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — Ui M3y4eHMs CBOICTB
BEIIECTB M XMMMUYECKUX PEAKIMN; €CTECTBEHHO-HAayYHbIE METO/IbI MO3HAHUS — HaO0JI0/IEHUE, U3MEPEHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (pealbHbIil U MBICIICHHBIH).

COAEP)KAHUE YYEBHOI'O ITPEIMETA «XHMHUSA»ITIO I'OJAM U3YYEHUA
8 KIIACC

HepBOHa‘IaJ'ILHI)Ie XHMHYECKHE NIOHATHSA

[Tpenmer xumun. Posie XuMuu B s)ku3HM yesoBeka. Tena u BemectBa. PU3nyecKne CBOMNCTBA BEILECTB.
ArperatHoe coctosHue BeuecTB. [loHATHE 0 MeTOAaX O3HAHUS B XUMUHU. XUMHUS B cUCTEME Hayk . YucTeie
BewlecTBa 1 cMecH . CriocoObl pa3feneHus cMecei .

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE 1eMEHThl. CHMBOJIBI XUMHUYECKUX 37€MEHTOB. [IpocThbie U clioxkHbIe
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gpopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTB.
OtHocutenbHasaToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBast oyl XUMHYECKOT0 JJIEMEHTa B
COEIMHEHHU.

®uznueckne U XUMHUYECKHE SBJIECHMSA. XMMHUECKas Peakuus Me€ NMPU3HAKU. 3aKOH COXPaHEHHsS MacChl
BelecTB. XumudeckueypaBHeHus. Kinaccupukanus XuMiuyeckux peakiuil (CoeMHeHus, pa3ioKeHus,
3aMeIICHN ).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10H, ¢ MpaBuiiaMy paboThl B 1aOOpaTopHu 1
npuémamu oOpallieHus ¢ J1abopaTOpHBIM 000PYJOBaHUEM; U3YUEHUE U ONHCaHne (PU3NUECKUX CBOICTB
00pa31oB HEOPraHMYECKUX BEIIECTB; HaOMoIeHHe (pru3nyeckux (I1aBJIeHne BOCKa, TasTHUE JIbAA,
pacTHpaHue caxapaB CTYNKe, KUIIEHUE U KOHJEHCAIIHsI BO/IbI) U XUMUYECKUX (TOPEHUECBEUH, TPOKATUBaHNE
METHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SIBJICHHI, HAOIIOACHNE U ONMCAHNE IPU3HAKOB
NPOTEKaHUSI XUMUUECKUX PEAKIIMH (pa3IoKeHUe caxapa, B3auMOIeHCTBUECEPHOM KUCIOTHI € XJIOPUIOM
Oapusi, pa3noxkenue runpokcuaa meau (I1) mpu HarpeBaHum, B3anMOJICHCTBHE JKeJe3a C PaCTBOPOM COJTH
menu(Il)); uzyuenue cnocoOoB pa3aeneHus cMecei (¢ MOMOIIBI0 MAarHUTa, PUIBTPOBAHKE, BBIMTAPHBAHHUE,
TUCTHIUISIMS, XpOMaTo-rpadusi), MpoBeIeHUE OYNCTKU ITOBAPEHHON COJU; HAOII0JeHIE HOMKCaHUe
PE3yJIbTaTOB IPOBEJECHUS OIBITA, MIUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHUS MacChl; CO3IaHNE MOJIETIEN MOJIEKYJI
(mapocTep)KHEBBIX ) .



BakHeiimmne npeacTaBuTe/ M HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razos. Coctas Bozayxa. Kuciaopog — aneMeHT unpoctoe BemectBo. Haxoxnenue kucnopoaa
B IIpUpoOJE, pU3nUecKue U XMMHUYECKHe CBOWCTBA (peakuun ropenus). Okcuapl. [Ipumenenue kucnopona.
CrocoObl osTy4eHust KUCIopo/ia B 1ab0opaTopuu U MPOMBIILIEHHOCTH. KpyroBopoT Kuciopona B Mpupoe.
O30H — anmnoTponHas MOAU(PHUKAINSA KUCIOPO/Ia.

TernnoBoit 3¢ (hexT XUMHUUECKOH peaklny, TEePMOXUMUYECKUE YPAaBHEHHUS, IK30- H SHAOTEPMUUECKHUE
peakiuu. TOMIMBO: yroib U MeTaH. 3arps3HeHue BO3/IyXa, yCUIeHHe TapHUKOBOro 3¢ dekra,paspylieHre
030HOBOTO CJIOA .

Bonopon — anement u npocroe BeuiecTBo. Haxoxaenue Bogoposa B npupoje, GU3ndeckue u XUMHUUECKUe
CBOICTBa, MPUMEHEHHE, CIOCOOBI MoMydeHus. COCTaB KUCIIOT M COJICH .

KomugectBo BemmectBa. Monbs. MonsipHast macca. 3akoH ABoraapo. MonsipHbiil 006EM ra3oB. PacuéTel mo
XMUMUYECKUM YPAaBHEHUSIM.

®usnyeckue cBoiicTBa Bojibl. Bona kak pactBopuress. PactBopsl. HackllieHHbIE M HEHACHIIICHHBIE

pacTBOpEL. Pacmeopumocms seujecms 6 6ode.1 MaccoBas 1015 BEIIECTBA B PACTBOPE. XHMHUECKHE
cBoiicTBa Bozbl. CoctaB ocHOBaHUM. Posb pacTBOPOB B IPUPOJIE U B )KU3HU UesnoBeka. KpyroBopor Bojibl B
npupojie. 3arps3HEHUENPUPOJHBIX BOA. OXpaHa U OYMCTKA IPUPOTHBIX BOJ.

Knaccudukanus neoprannmueckux coequnenuii. Oxcupl. Knmaccudukammsi okCHuaoB: coieoOpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HeconeoOpasyromue. HoMeHkmatypa okcuioB (MexXIyHapoaHas U
TpuBUaIbHAsA). OU3NMUECKIE U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue.

OcuoBanus. Knaccudukamnys ocHOBaHHMIL: MENOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKIaTypa OCHOBaHUiA
(MexxayHapoHas ¥ TpuBHanbHas). Ou3nuecKue U XUMUYECKHE CBOcTBAa ocHOBaHUM. [lomyueHne ocHOBaHuU.

Kucnotsl. Knaccudukanus kucnot. HomenknaTypa Kuciot (MekayHapoJHasi 1 TpuBUabHas ). Ousnueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tosryuenue kucior.

Conu. Homenkiarypa coneii (MexxayHapoHasi U TpuBUaNbHas ). OU3nuecKre U XUMUYECKHE CBOMCTBA COJICH.
Crnioco0pl MoTyueHHs COJICH.

I'enernueckas cBS3b MEXAY KJacCaMHM HEOPTaHUYECKUX COECTUHEHUI.

XMMUYECKUN IKCIIEPUMEHT: KaUE€CTBEHHOE ONPEIENICHNE COAEPKAHMUS KUCIOPOIa B BO3YX€E; IIOJIyUYEHHUE,
coOupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB KHCIIOPO/1a; HAOM0IeHHE B3aUMO/ICHCTBHS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHUS U MIPEKpalleHusi TopeHHs (1okapa); 03HAKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OITMCaHHNE UX CBOMCTB; MTOJIy4eHHE, COOMpaHue, paclioO3HaBaHUE U U3y4EHHE CBOMCTB BOJOPOIa
(ropenue); B3aumoencTBre Bogopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO MCTIONB30BaHIE BUACOMATEPHATIOB);
Ha0JIr0/IeHne 00pa3IioB BEIIECTB KOJMUECTBOM 1 MOJIb; HcCiaeI0BaHHE0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM J0JI€H PACTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBUE BOIBI C METATIIAMH (HATPUEM U KalblieM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); ONIPEJIETICHUE PACTBOPOB KUCIIOT U IIEJI0UEeH C MOMOIIBIO WHIUKATOPOB; UCCIIEA0BAHIE
00pa3IoB HEOPraHUUECKUX BEIIECTB Pa3-TUYHBIX KJIACCOB; HAOIIOACHNE N3MEHEHHSI OKPACKH MH/INKAaTOPOBB
pacTBOpax KHCIOT U LIeJI0Yei; u3ydyeHue B3auMoeicTsust okcu-1a meau(Il) ¢ pactBopom cepHOit KUCIOTHI,
KHCJIOT ¢ METAJUIAMH, PEaKLUH HEUTpalInu3aluy; NOIy4YeHNE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJTHOTO
MeTallia JPYTUM U3 pacTBOPa COJIH; pellIeHHeIKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeilune kiaccsl
HEOPIraHUYECKUX COEANHEHUI».

Ilepuoauyeckuii 3aK0H M nepHOAMYECKAs cHCTeMa XMMHYecKHX d1eMeHToB /I, . MenneneeBa.
Crpoenue aToMOB.
Xumnueckasi cBsizb. OKHCIHTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaAKIUH

[lepBble TOMBITKY KIACCUPUKAIIMN XUMUYECKHUX dIIeMEHTOB. [[oHITHE O TpyIIax CXOIHBIX JJIEMEHTOB
(1IeTI0YHbIE U IMETOYHO3EMENTbHBIC METAJITbI, TAJIOT€HBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOPhIe 00pa3yoT
amM(OTEpHBIE OKCHIBI ¥ THIPOKCHUIBL.

[Mepuommueckuii 3akoH. [lepuoandeckas cuctema xummuueckuxsnemeHToB J[. . Menneneesa. Buasl Tabnuiipt
«Ileproanueckas cucrema xumuueckux smeMeHToB [l . I . Menaeneesay . [leproasl u rpynmsl . @uzndeckuii
CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPU- 0/1a U TPYIIIBI DJIEMEHTA .

Ctpoenne atromoB. CoctaB aTOMHBIX siziep. M30Tombl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 0007109€K aTOMOB
nepBbIX 20 XMMUYECKUX JIEMEHTOB neproanueckoil cuctemsl J[. V. MenneneeBa. XapakTepucTuka XMMHUECKOTO
3JIEMEHTA IO €ro MOJI0KEeHUI0 B epuoandeckon cucteme /1. 1. Menzaeneena.



3aKOHOMEPHOCTH M3MECHEHHMS PaliyCca aTOMOB XUMUYECKHUX 3J1€- MEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB 110 IPyNIIaMy EpHoaM. JHAYEHUE IEPHOJIMYECKOr0 3aKOHA U MEPUOANYECKOM
CHUCTEMBI XUMHUYECKHX JJIEMEHTOB Ul Pa3BUTHUA HAYKU U nipakTuku . [[. . MenneneeB — y4éHblil U
IpaKIaHUH .

DNeKTPOOTPULIATENEHOCTh XUMUYECKUX 3JIEMEHTOB. XHUMHYe- CKas CBA3b (MOHHAs, KOBAJICHTHAs MOJIIpHAs U
KOBaJIEHTHAs Heno- JisipHasi). CreneHpb okucieHus. OKUCINTENbHO-BOCCTAHOBUTENbHBIE peakuuy. [Iporeccsl
OKHUCIIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKHUH SKCTIEPUMEHT: U3y4YeHHe 00pa3lioB BELECTB METall- JIOB U HEMETAJUIOB; B3aUMO/IelicTBHE
TUAPOKCUA LIMHKA C PACTBOPAMH KUCJIOT U LIEJIOUEH; IPOBEACHUE ONIBITOB, WILTIOCTPUPYIOIIUXTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHUE,PEAKLINY PA3JI0KEHHS, COETUHEHHUS ).

Me:knpenmMeTHbie CBSI3H

Peanu3anus MEXIPEAMETHBIX CBA3CH MpPU HM3YYCHUH XMMHHB 8 KJacce OCYIIECTBISIETCS Yepes
HCII0JIb30BAHUEC KAaK O6H_[I/IX CCTCCTBCHHO-HAYyYHbIX HOHSITHIZ, TaK " HOHﬂTHﬁ, SABIIAOIIUXCA CUCTEMHBIMU JIA
OT/IEJIBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

OO1ue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAYIHBIN (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
Kiaaccu(UKaIus, MePUOANIHOCTh, HAOJIFOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, H3MEPEHHUE, MOJIEIb,
SBIICHHE.

dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII, PAAHMOAKTHBHOCTD, MOJICKYJIA,
JIIEKTPUYECKUH 3apsi/l, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, Ta3, QU3UUCCKHE
BEITMYMHBI, €IMHUIIBI ©3MEPEHUSI, KOCMOC, TUIAaHETHI, 3BE3/161, COJTHIIE.

buonorus: horocunTe3, npixanue, ormocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPATIbI, TOPHBIC TIOPOJIBI, MOJIE3HbIC HCKOMTAEMbIE, TOILTMBO, BOIAHBIC

pecypchl .

9 KJIACC

BelecTBo H XuMHYECKAs peakmnus

[Tepnoanueckuii 3akoH. [lepuoanyeckas cucrema xumuyeckuxsnemeHToB Jl. 1. Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHB M3MEHEHUN CBOWCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, Kalus,
KaJIbLMS U UX COEUHEHUI B COOTBETCTBHUU C MOJI0KEHUEM HIEMEHTOB B IIEPUOANYECKON CUCTEME U CTPOEHUEM
ux aToMOB.CTpOeHHUE BEIIECTBA: BUABI XUMUYECKOU CBA3U. TUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THIIa KPUCTAJUIMYECKON PEMIETKN U BUJA XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEKAyHAPOIHAs W TPHUBUAIbHAS).
XUMUYECKHAE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJIaCCaM HEOPTraHUYECKUX COEANHEHUIA,
TEHETUYECKas CBA3b HEOPraHUYECKUX BEILECTB.

Krnaccudukarms XuMHIECKUX PeaKIHii 0 pa3IMdHbIM MpU3HaKaM (IO YHUCTY U COCTaBY YYacTBYIOIIUX B
PEaKInu BEUIECTB, MO TETUIOBOMY 3(PdeKTy, T0 M3MEHEHUIO CTETICHEH OKUCICHHUSI XMMHUYECKHUX JIEMEHTOB, TIO
00paTUMOCTH, M0 YYACTHIO KaTaIn3aTopa). DK30- M IHIOTEPMHUUECKHIE PEAKIIUH, TEPMOXUMHUECKIE YPaBHEHUSI.

[Tonstie o ckopocTH XUMUYecKkoi peakiuu. [ToHsTHe 06 0OPATUMBIX U HEOOPATUMBIX XUMUYECKHX PEaKIUsIX.
[IoHsATHE O TOMOT€HHBIX M TE€TEPOTeHHBIX peakuusax. [lonamue o xumuyeckom pasrnogecuu. Paxmopul,
BIUANOWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOJ0HCEHUE XUMUUECKO20 PABHOBECUSI.

MexaHu3M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKinii (3IEKTPOHHBIN OanaHc
OKHCJIUTENIbHO-BOCCTAHOBUTENBHOM peaKInm).

Teopus AMEKTPOIUTUIECKON AUCCOLUAIH. DIEKTPOIUTHI U HEANEKTPOIUThHL. KaTnonsl, aHnoHbl. MexaHusm
JICCOIIMAIIAY BEIIECTB C PA3TMYHBIMK BUIAMU XUMHUIECKOM CBsi3u. CTenens auccornuariy. CHIbHbIE U clla0bie
JJIEKTPOJIUTHL.

Peakiuu nonnoro ooMeHa. Y cinoBusi NPOTEKaHUs peakluii HOHHOTo 0OMeHa, TIOJTHBIE U COKpAIIEHHBIC
MOHHBIE ypaBHEHUs peakiuid. CBOMCTBA KHCIOT, OCHOBAaHUH U COJIEH B CBETE MpeCTaBICHUIH00
AIEKTPOIUTUYECKOI qucconuanyi. KauecTBeHHBIE peakIuy Ha HOHBI . [IoHamue o eudpoause conel .

XHWMHMYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C MOJAEIIAMHU KPUCTAININYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJJIOB HHEMETAILTOB (TpaduTa U aamMasa), CI0KHBIX BEIIECTB (XJIOpHAa HATPH);
MICCIIEIOBAaHKE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUK OT BO3JICHCTBUS PA3TUIHBIX (DaKTOPOB;



UCCIIEJOBAHKE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, POLIECCA AUCCOLMALIUYI KUCIIOT, IEJI0YEH U Coei
(BO3MO’KHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); TIPO-BEICHUE OIBITOB, MILTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS PEaKIIMii HIOHHOTO 0OMeHa (00pa3oBaHKE OCaliKa, BBIICIICHUE Ta3a,00pa30BaHKE BOJIbI); OTIBITOB,
WLTIOCTPUPYIOIIUX PUMEPHI OKUCIU- T€IbHO-BOCCTAHOBUTEIIBHBIX PEAKINH (TOPEHHE, PEAKIIMK PA3JIOKEHUS,
COEIMHEHHUS ); PACIIO3HABAaHKE HEOPIraHMYECKUX BELIECTB C MOMOIIBIO KAU€CTBEHHBIX PEAKIMil Ha HOHBI;
pelIeHNE SKCIIEPUMEHTAIbHBIX 337124 .

HemeTta/ibl M HX COeTMHEHHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIE CTETIEHH OKUCICHUS.
Ctpoenue 1 Gpu3MyecKie CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMUUYECKUE CBOWCTBA HA MIPHMEPE
XJIopa (B3auMOICHCTBUE C METAJUIAMH, HEMETaJUIaMHU, enoyaMu ). XiaopoBoaopoa. CosiHast KMCIOoTa,
XUMHYECKUE CBOMCTBA, IIOJIy4eHHE, IpUMEHEHHE. J[eficTBHE XJ10pa U XJIOPOBOAOPO/a HA OPraHu3M 4YeJoBeKa.
Baxneiimye xaopusl U UX HAX0XKIECHUEB IIPUPOJIE .

OO6u1as xapakTepuctika 31eMeHToB VIA-rpynmbl. OcOOeHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETIEHH
OKHUCIICHUSL.

CrtpoeHnue u Gpu3nveckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/IA U Cepbl. AJIIOTPOIHbIE MOAUPUKAIIIN
KUCIIOpOJIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTpOCHUE, PU3UIECKUE U XMMUUECKHUE CBOWCTBA.
Oxcuipl cepbl Kak IpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIO0Ta, pU3NYECKHE U XUMUYECKUE CBOIICTBA
(oOme Kak MpeCcTaBUTeNs KJlacca KUCIOT U cnenrduyeckue). XUMUIECKHE PEAKIUH, JIeKAIHe B OCHOBE
IPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHus cepHoi KucinoThl. [Ipumenenue. Conu cepHOM KUCIOThI, KAUeCTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHuecepsl 1 €€ COeIMHEHUH B IPUPOJIEe . XMMUYECKOE 3arpsi3sHeHe
OKpY>KaroIlel cpe/ibl COeIMHEHUSIMU cepbl (KHUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/yXa U BOJOEMOB), CTIOCOOBI
€ro NpeI0TBPALICHUS .

OO6mas xapakTepucTuka 37eMeHToB VA-rpymnmbl. OCOOEHHOCTUCTPOSHHUS AaTOMOB, XapaKTEPHbIE CTETICHU
OKHCJICHUS.

A30T, pacripocTpaHEeHUE B IPUPOJIE, GU3UIECKUE U XUMHUUYECKUE cBoWcTBa. KpyroBopor a3ora B mpupo/e .
AmMuak, ero pu3n4ecKkren XMMUYeCK1e CBOWCTBA, MoIyyeHue u npuMenenue. Coan aMMOHUS, UX GU3MUYECKUE U
XMMHUYECKUE CBOWCTBA, IpUMEHeHNe. KauecTBeHHas peakiys Ha HOHbI aMMOHMsA. A30THas KUCIIOTa, €€
HoydeHue, puanyeckre 1 XMMUYecKie cBOMCTBa (00II1e Kak MPeACTaBUTENs Kiacca KUCIOT U CelU(pHYecKHe.
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHMS B KaueCTBE MUHEPAIbHBIX YA00peHUH. XUMUUeCKoe 3arpsa3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE 0K, 3arps3HEHUE BO3/1yXa, IIOYBBI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu Gochopa, pusnueckue u xummudeckue coiictsa. Oxena pochopa(V) u
¢bochopHas kucnora, puznUecKue 1 XMMUUECKUE CBOMCTBA, TomyueHue. Mcnonab3oBanue GocdaToB B KauecTBe
MUHEpAJIbHBIX y100pEHHH.

O6u1as xapakTepuctika 31eMeHToB [VA-rpynmel. OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH
OKHUCIICHUS .

VYrnepon, amuioTponHble MOAU(UKALIUH, PAaCIIPOCTPAaHEHHE B IPUPOJE, PU3NUECKHE U XUMHUYECKUE CBOMCTBA.
Ancopobrus. Kpyrosoport yrinepona B npupojie. OKCuabl yriaeposa, ux Gpuanyeckiue 1 XMAMHUECKUE CBOWCTBA,
JeiiCTBHE Ha ’KUBbIE OPraHU3MBbl, TOJIyY€HUE U IPUMEHEHUE. DKOIOTHYECKUe MPOOIeMbl, CBI3aHHbIE C OKCHIOM
yraepona(IV); runotesa rino6aabHOro NOTEMICHUS KIMMAaTa; TapHUKOBBIN 3P deKT. YronpHas KUCI0Ta U e€
CoJu, UX (pU3NYECKHe U XUMUYECKUE CBOMCTBA, MOJTydeHe 1 puMeHeHue. KauecTBenHas peakuus Ha
KapOOHAT-uOHBL. Vcronab30BaHNe KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIIEHHOCTH U CEILCKOM XO3SIHCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KakK O COCJUMHEHHUSX yriepoja (MeTaH, TaH,
STHJIEH, alleTUJICH, 3TaHOJ, INIMIEPUH, YKCYCHasl KUCI0Ta). Mx cocmasé u xumuueckoe cmpoerue. llonarue
0 OMOJOrMYecKH BaXKHBIX BEIIECTBaX: JKHUpaX, OelKax, YrjaeBOoJaX — M HX pOJU B JKU3HHU YeJIOBEKa.
Mamepuanvnoeeouncmeo opeaHuueckux U HeOpeaHUuyecKuUx coeoOUuHeHull.

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOMCTBA, MOiydeHHE M TpuMeHeHue. COeAMHEHUS KPEMHHUs B
npupoje. O6mue npecrarieHust 00 okcuae kpeMuus(I1V) u kpemuaueBoi kucnore. CUITUKATHI, UX MCIOIb30BAHHE
B OBITY, MEAUIMHE, TIPOMBIIUICHHOCTH. BaoicHetiuiue cmpoumenbHbvle Mamepuaisl: Kepamurd, Cmekio,
yemenm, 6emon, oicenezobemon. Ilpobremvr 6Oe3zonacnozo  UCNONBL30BAHUS CIMPOUMENLHBIX
Mamepuanos 8 N08CEOHEe8HOU HCUZHU.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHUEe 00pa3Ii0B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KUCIIOTHI,
NpOBE/ICHNE KAYeCTBEHHBIX PEaKLIUi Ha XJIOPUI-UOHBI U HAOJII0IEeHNE TPU3HAKOB UX IPOTEKAHUSI; OTIBITHI,



oTpaxaromue Gu3nYecKrue 1 XMMUYECKHUEe CBONCTBA rajlOreHOB U UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LaMy XJIOPHIOB (TaJOreHUI0B); O3HAKOMIIEHHE C
o0pasiamMu cepbl 1 € COeMHEHUAMHU (BO3- MOKHO MCIIOJIb30BaHKUE BUICOMATEPUAJIOB); HAOIOICHUE TIpoliecca
00yTIIMBaHMs caxapa 1oj| AeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTHI; U3y4YEeHHE XUMUYECKIX CBOHCTB
pa30aBIIEHHOI CEpHOI KHCIIOTHI, IPOBE/ICHUE KaUeCTBEHHOM peaKIy Ha Cylb(aT-noH HHAOII0IeHUE
npu3HaKa e€ MpoTeKaHus; 03HaKOMJICHHE ¢ (PU3MUYEeCKUMHU CBOMCTBaMHU a30Ta, (pochopa 1 uxX coeAMHEHUN
(BO3MO>XKHOUCIIOIb30BAaHHUE BHICOMATEPUAIIOB), 00pa3IiaMu a30THBIX M (HocHOpHBIX YI0OpEHHIT; TOTyICHHE,
coOupaHue, paclio3HaBaHHUE U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBECHIE KAYeCTBEHHBIX peaKnii Ha HOH
aMMOHUS 1 (ocdaT-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKAHNUS,B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHON
A30THOW KHCIIOTHI C MEJIbIO(BO3MOKHO HCTIONIb30BaHNUE BUICOMATEPHAIIOB); U3yYEHHE MOJIENeH
KPUCTATMYECKUX PEeETOK anmasa, rpaguTta, QyiiepeHa; 03HaKOMJICHHE C MPOLIECCOM a/ICOpOIHH
pPacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOICTBOM MIPOTUBOra3a; Moay4eHue, cCoOupaHue,
pacro3HaBaHue U U3y4YEeHHE CBOMCTB YITIEKUCIIOTO Ta3a; MPOBEACHNE KaYeCTBEHHBIX peakluii Ha KapOoHaT- U
CHJIMKAT-MOHBIM N3YUEHHE MPU3HAKOB UX MPOTEKAHMs; 03HAKOMIJICHHUE C MTPOAYKIIUECH CUITMKATHON
IPOMBIIIJICHHOCTH; PEHICHUE YKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHelIe HeMeTalIbl U BX
COCIMHEHHUS.

MeTtaJu1bl M X COeIMHEHHSA

OO01mmas xapakTeprucTHKa XUMUIECKIX YJIEMEHTOB — METAJUIOB HA OCHOBAHHH WX ITOJIOKCHHS B
MEePUOINYECKON cUcTeMe XumMudeckux 31eMeHToB [l. . MenneneeBa u ctpoenust aroMoB. CTpOEHUEMETAILIOB.
Merammueckast CBsI3b U METAIUIMYECKAS] KPUCTAIIMYECKAsl PeIETKA. DIEKTPOXUMUUECKUH Psill HATPSKEHU I
MmeTamuioB. du3nyeckue U XMMUUECKHEe CBOWCTBA MeTasioB. O01mue crocoOsl monyyeHus Metamios. [lonstue o
KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YYT'yH, JIOPATIOMUHHA,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[IlenoyHbIE METAILIBL: TTOJOKEHUE B IEPUOIMYECKOMN cUCcTEME XUMUYecKHX 3neMeHToB []. . Menneneena;
CTPOEHHE X aTOMOB; HaXOXKAEeHUE B ipupojie. Pu3nueckre 1 XMMUYECKUE CBOWCTBA (Ha IpUMepe HATPHS U
Kanus). OKCUIBI M THIPOKCUIBI HATPUS U Kajius. [IpMeHeHne mea0uHbIX METAIOB U UX COETUHEHUI.

[IennouHO3€eMeNbHBIE METAITIBI MArHUM U KAJIbLIUNA: TIOJI0KEHHUE BIIEPUOJMUECKON CUCTEME XMMUYECKUX
atemeHToB J[. M. MenzeneeBa; cTpoeHnE X aTOMOB; HaXOXkIeHHUE B pupoje. Puzndeckne U XUMUIECKUE
CBOIfcTBa MarHus U Kanplius. Baxuelimune coeinHeHus Kanblus (OKCUA, THIPOKCH, coin). XKECTKOCTh BO/IBI U
Croco0bl €€ yCTpaHEHHUS.

AJIOMUHMIN: TIOJI0’KEHHE B MIEPUOIMUECKON cUCTEME XuMHuUueckux 31eMeHToB [I. V. MenneneeBa; ctpoeHue
aToMa; HaxXoXJieHue Brpupoe. Pu3nyeckre 1 XMMUYECKUE CBOWCTBA amtoMuHus. AM(OTepHbIe CBOWCTBA OKCHIA
Y TUJIPOKCHUIA aTFOMUAHHUSL.

XKene3o: nonoxkeHue B MEPUOAMYECKON CUCTEME XUMUUECKHX 3neMeHToB /1. . Menneneesa; ctpoeHue aToma;
HaxokAeHue B mprpoie. Du3nveckie 1 XMMUIecKHe CBocTBa xkene3a. Okcuabl, ruapokcu b conu xene3a(ll) u
xene3a(Ill), ux cocras, cCBOWCTBA U MOTYUYCHHUE.

XUMHAYECKUH SKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3iiaMi METAJIOB U CIUTABOB, MX (DM3MUECKIMHU CBONCTBAMU;
U3y4eHHE pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO MCIONIB30BaHHE BHICOMATEPHATIOB), 0OCOOCHHOCTEM
B3aMMOJICHCTBYSI OKCH/IA KA U HATPHSIC BOJIOM (BO3MOKHO HCIIOIH30BAHUE BUICOMATEPHAIIOB);
HCCJIETIOBAHKE CBOMCTB KECTKOM BOJIBI; MPOLIECCca TOPEHHS JKelle3a B KHCI0- PoJie (BOZMOKHO UCTIONb30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB NIPOTEKAHUS KAUECTBEHHBIX PEaKIUi Ha HOHBI (MarHus, KaJIbIIHs,
amroMuHus, IMHKA, sxkene3a(ll) u sxenesa(Ill), meau(Il)); mHabmroneHne u onucaHue MPOIIECCOB OKPAITUBAHUS
TJIaMEHU MOHAMU Ha-TPUs, KAJIHS U KaJIBIHS (BO3MOKHO MCTIOJIb30BaHUE BUIEOMATEPHAJIOB); UCCIIEIOBAHNE
aM(OTEpHBIX CBOWCTB THAPOKCHIA ATFIOMUHHS U THIPOKCH/IA [IMHKA; PElIeHHe YKCIIEPIMEHTAIBHBIX 33]1a4 10
Teme «BaxxHelme MeTaibl U UX COSTUHEHUSD .

XuMus 1 OKpYy:KawoIas cpeaa

Hosble Matepuansl 1 TeXHOJIOTMU. BemecTBa n Mmarepraibl B IOBCEHEBHOM KU3HU YEIOBEKA. XUMUS U
310poBbe. bezonacHoe ncnoib30BaHKue BEMIECTB M XMMUYECKUX peakiuii B ObITy. [lepBast mo- Moip npu
XMMHYECKUX 0XKOrax M OTpaBieHUsX. OCHOBBI 3KOJIOTU- YECKOH IPaMOTHOCTU. XUMHUYECKOE 3arps3HEHNE
OKpyXxaromiencpepl (mpeaenbHas gomyctumas konueHtpanus semniects — [1JIK). Poms xumuu B permennn
AKOJIOTUYECKHX MPOOJIEM.



[TpupoHBIC HCTOYHUKH YTIIEBOOPOIOB (YTOJIb, IPUPOIHBIN ra3,He(Th), TPOTYKTHI UX TTePepadOTKH, X
POJIb B OBITY U TPOMBIIIIICHHOCTH .

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHEe 00pa3I[0B MaTEPHAIIOB (CTEKIIO, CIIaBbl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl).

MemnpenMeTHMe CBA3H

Peanm3arust MEXIPEIMETHBIX CBS3CH MPH M3YYCHUH XUMHUH B KJIacce OCYIIECTBISETCS yepe3
MCII0JIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUH, TaK U MOHATHH, SIBISIOMIUXCS CUCTEMHBIMU IS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmye ectecTBEHHO-HAYUHBIC MTOHATUS: HAYYHBIH (aKT, rumnore3a, 3aKOH, TEOpHUs, aHaJIN3, CUHTE3,
KJaccu(uKanus, NIepuoIMIHOCTb, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHIE,MO/IEIb,
SIBJICHHE, MApHUKOBBIA d(dexT, TexHomorus, matepuansl. u3nka: MaTepus, aTOM, JIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOI, PaTUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUNA 3apsill, TPOBOJAHUKH, MOJTYIPOBOIHUKH,
JMAIIEKTPUKHU, (DOTORIEMEHT, WHIUKATOP,BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEILIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAIUIMYECKAs PEUIETKA, CIUIaBbl, (U3NUECKHE BEIUYMHBI, SIUHUIIBI U3MEPEHHS,
KOCMHUUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CONHIIE.

buonorus: porocunres, qpixanue, Ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00PEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTbI, TUTATEIbHbIE BELECTBA .

['eorpadus: atmoctepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, TOJE3HBIE UCKOMAEMbIE, TOILTUBO, BOAHBIE

pecypchl.

KanennapHo-reMaTuyeckoe njiaHupoBaHue Mo XxumMuu 8 kJace
2 yaca, 68 yacos

No | Pazgen. Tema ypoka Kox-Bo | Jlata | Hcnoav3oeanue

4acoB IIPOBE | 0Oopydosanus
nenust | «Touka pocma

Tema 1. Xumus — BaXHasg  00JacTh
€CTEeCTBO3HAHMST U MPAKTHYECKOH [1eATeJIbHOCTH
yesgoseka (5 v)

HpenMeT XUMUH Pojib XMMMM B KM3HU YeJIOBeKa. XUMHS B 1
CUCTCMC HAYK. MeTopl MO3HAHUS B XUMHH.

3HAKOMCTBO C ITpaBUJIaMU 0€30MaCHOCTUHU MPUEMAMU 1 Iudposast
paboTbl B xumudeckoi tabopatopun. Ilpaktuueckas padora: naGopatopus

Ne 1. TIpaBusna paboTsl B 1abopaTopuu UIIPUEMBI 0OpAIIICHHUS C RELEON
71abopaTopHBIM 000PYI0BaHHEM Ludposoii naTunk

Temreparypsl CIpTOBKa
Cseua.

w

Tena u BemiecTBa 1

@u3nyeckne CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHAE 1
BEILIECTB .

YucTeie BerecTBa 1 cMecH. CrIocoObI pa3ziesieHust CMecei. 1 Ludposas
IIpakTnyeckast padoraNe 2. Pa3nenenue cmeceii (Ha naboparopust
IPUMEPEOYUCTKU OBAPEHHON COJIH) RELEON

Tema 2. BemecTBa
U XUMHUYeCKHe peakuuu

(159)+1 g

ATOMBI U MOJIEKYJIBI. XMUMHAYECKHE JIEMEHTBI 1

\l

[EEN

3HaKu (CMMBOJIbI) XUMUYECKUX IJIEMEHTOB

[TpocTeie U cloXHbIE BELIECTBA. ATOMHO-MOJIEKYISIPHOE 1
YYEHHE.

Xumudeckas popmyia. BaqeHTHOCTh aTOMOB XUMHUYECKHX 1
DJIEMCHTOB

10- | 3axoH mocTostHCTBA cocTasa BemecTB. OTHOCHUTENBHAS 2




11

aToMmHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAA Macca .

12 | MaccoBas 101 XUMHYECKOTO DJIEMEHTA B COEJUHEHNN 1
13 | dusnyeckue ¥ XUMUYECKUE IBIICHUS 1
14 Xumunueckas peakuus. [IpusHaku 1
Y YCJIOBUS MPOTEKAHUS XUMHYICCKUX PEaKIINH
15 | Xumwuyeckue ypaBHEHUs 1
16 | Tumbl XumMuyecKuX peakuuii. Peakuus coenHeHns 1
17 | Peakmust pa3noxeHus 1
18 | Peakius 3aMemicHus 1
19 | Peaknus oOMeHa 1
20 | 3axoH coxpaHeHus Macchl BemecTs. M. B. JJomoHOCOB — 1 BECHI
YUYCHBIN- SHITUKIIOTIEIHUCT. TeXHOXUMHUECKHE
WJTH DJIEKTPOHHBIC;
CBeyYa; Kojba
mIockooHHas 250
MJI; JTOXKKa TSt
COKUTAHUS
BEIIIECTB
21 | KonurponbHas padora Ne 1 1
Tema 3. Bozayx. Kucsopoga.
Oxcuabl
CRY)
22 | Bo3myx — cMmech ra3oB. CoctaB Bo3ayxa Kucnopog — 1
9NIEMEHT M TPOCTOE BemecTBO. O30H — aJUIOTPOITHAS
MOAU(BHUKAIHS KUCIOPO/Ia
23 | HaxoxpmeHne KUCIOposaB mpupoae, Gu3ndeckue u 1
XUMHYECKUE CBOMCTBA (peakiuy OKUCIICHHUS, TOPEHHUE.
[TonsTre 00 oxcHgax
24 | CnocoObl OMy4YeHUs KUCIOPO/ia B 1a00paToOpHu 1 1
TPOMBIIIIEHHOCTH. [IprMeHeHre Kuciopoa.
[IpakTuueckas pabora
No 3. TTonyuenue u cobupanue KMUCIOPOAa, H3yUeHHE Ero
CBOWCTB.
25 | TennoBo#t 3 PeKT XUMUUECKOH peakiiu, HOHATHE O 1
TEPMOXUMUIECKOM YPaBHEHHH, 3K30- H SHIOTCPMUIECKIX
peaKIuIax
26 | TormmmBo (Yyroibs u MeTaH). 3arps3HEHUEBO3/IyXa, CIIOCOOBI 1
ero MpeaoTBpalleHus. Y CUIIeHne MapHUKOBOTO 3 dexTa,
pa3pylIeHne 030HOBOTO CIIO .
Tema 4. Bogopoa. CocraB kucjot u coJieii (5 9)
27 | Bonopog — 3JIeMEeHT U TPOCTOE BEIIECTBO 1
28 | HaxoxnmeHue B mpupojie, GU3HIecKue 1 XUMHICCKHE 1
CBOICTBa (Ha MIpUMepe B3aUMOJICHCTBHS C HEMETallIa-MU 1
OKCHJIaMH METAJIJIOB
29 [IpumMeHeHnwe, crioco0OBI MOTYYSHUS BOIOPO/IA. 1
[paxTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa, U3yYECHHUE €TO CBOMCTB
30- | CocTaB KHCIIOT U CONel 2
31
Tema 5. KoanuecTBeHHbIE OTHOIIIEHUS] B XUMHH
(44)
32 | KomngectBo BemectBa. Momb. Monsipaas macca 1
33 | 3akon ABorajapo. MonsipHbIii 00BEM ra3oB . 1
34- | PacuéTpl Mo XMMUYECKUM YPaBHEHHSIM. 2




35

Tema 6. Bona. PacTBopsl. [lonsiTue 06 ocHoBanusx (5

1)

36 ®dusnyeckne CBOWCTBA BObI. AHAIN3 U CUHTE3 —
METOIbl U3yYEHUs COCTaBa BOIbL.
37 | XuMuueckue CBOWCTBA BOIbI (PEaKIMU ¢ METalIaMH,
OKCHJIJAMUMETAJIJIOB M HEMETAJIJIOB
38 | CoctaB ocHoBanui. [loHsTHE 00 MHAMKATOPAX Hudposas
nabopaTopus
RELEON
Hudposoii pH. mraTtus
C 32KHMOM; TISATh
XUMHYECKHUX CTAaKaHOB
(25 mi1); npombIBajIKa
39 | Boxa kax pactBoputeis. PacTBOpbL PacTBOPHMOCTE BEILIECTB B npubop s
Boze. [IpakTnueckast paboTra: OLLITOE  C
Ne 5. IlpuroroBienue pacTBOPOB € OLPEIEIEHHON MacCOBOM
JI0JIel PACTBOPEHHOT'O BEIIECTRA. DJICKTpHACCIIM
TOKOM;
HUCTOYHHK
MOCTOSIHHOT'O TOKa!
npoOUpKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
JTy4IHHKA,
CIMPTOBKA,
MpoOKH — 2 T,
TTUHIICT
40 | Ponb pacTBOpOB B MPUPOJIC U B XKU3HU yeloBeka. KpyroBopor
BOJIbI B IIpUpOIe. 3arpsi3HEHHE MPUPOIHBIX BoJ. OXpaHa U
OYHCTKA MPUPOJTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChI HEOPraHUYECKUX
coeIMHeHn i
(119)+ 14
41 | Kmaccugukarus HeopraHHIeCKHX COCTHHCHIH,
42- | Oxcuppl: cocTaB, knaccudukaiys (OCHOBHBIE, KUCIOTHBIE,
43 | ampoTtepHbIe,HECONEC00pA3YIONTHE), HOMEHKIATYPa
(MeXIyHapoJHAs. U TPUBHAIIBHAS).
[TomyyeHue U XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB.
44- | OcHOBaHHUS: COCTaB, KIaccU(puKalsi, HOMEHKIATypa [Tudposas
45 | (MexayHapoIHAS U TPUBHUAIBHAS), PU3HUYECKHUE U nmabopaTopus
XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYUSHUS RELEON
Hudposoii pH. mrarus
C 32KUMOM; TISATh
XUMHYECKHX CTAKaHOB
(25 mun); mpomMbIBasIKa
46- | Kucnotsl: cocTas, kKiaccu(uKalys, HOMEHKIATYpa,
47 | du3nueckue ¥ XUMUUECKUE CBOMCTBA, CIIOCOOBI MOTyUYCHUSI.
Psan akTHBHOCTH METAILIOB
48- | Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
49 | mosryyeHusl, B3aUMOJEUCTBUECOIIEN C METAIIAMM,

KHCJIOTaMH, IICJI0YaMHU U COJIIMU




50

['eneTnyeckas CBsA3b MEXy KIacCaMUHEOPTaHMYECKUX
COEIMHEHUH

51 | IIpakTUvieckas padbora: Ludposast
Ne 6. Pemienue sKcriepuMeHTAIBHBIX 33129 IO TeMve naopatopus
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEAMHEHUI RELEON
Hudposoii pH. mratus
C 32KUMOM; IIAATh
XUMHUYECKHUX CTAKaHOB
(25 mun); mpoMBbIBaJIKA.
52 | KouTposbHas padora Ne 2
Tema 8. [lepuoanyeckuii 3aK0H M NEPUOANYECKAS
cuctemMa xumMuuyeckux iemeHToB /I. M. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MONBITKY KIACCU(DUKAIMU XUMHIECKHUX HJIEMEHTOB.
[onsiTie o TpymIax CXOAHbBIX SJI€MEHTOB (ILIEeI0YHbIC U
1€JI0YHO3EMENbHBIE METAJLIB,['AJIOTEHbl, HHEPTHBIE Ta3bl) .
54 | DnemeHTbl, KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U
TUAPOKCHIbI
55 [Tepyoauyeckuii 3aK0OH ¥ NEPUOAUYECKAS CUCTEMA
xumuyeckux snementoB [l. M. Menneneesa. [lepuompl,
IpyIHIbl, NOArpynibl. @U3UYECKUI CMBICIT HOPSAAKOBOTO
HOMEpa 3JI€MEHTa, HOME- POB IIEPUOJIA ¥ TPYIIIBIL.
56 | Crpoenne atomoB. CocTaB aTOMHBIX siiep. Vi3oTomsl
57 | DOnextponbl. CTpoEHUE NEKTPOHHBIX 000J0UEK aTOMOB
nepBbix20 XUMUYECKUX AIIEMEHTOB TTEPUOANYECKON CHCTEMBI
.. Menneneena
58 | XapakrepHucTHKa XUMUYECKOTO JIEMEHTA TI0 €0 MOJIOKEHUTO
B nnepuoandeckoi cucreme [I. M. Menneneesa
59 | 3HaueHue NepuoJUYIECKOro 3aKOHa
U NIEPUOANYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB JUIs
pa3BUTUA HayKu U npakTuku. [I. 1. Mennenees — y4€Hbii,
HeJaror ¥ rpak1aHuH.
Tema 9. Xumuveckas cBsA3b.
OKuUCINTEbHO-BOCCTAHOBHUTE/IbHbIE peaKIU
(81)
60 | DIeKTpOOTPHIATEILHOCT ATOMOB XMMHYECKHX JIEMEHTOB
61 | Monnast xumuieckast CBsI3b [udposas
naboparopus
RELEON
Hudposoit gatuuk
TeMIIepaTypbl
MJIATUHOBBIN; TaTYUK
TeMIIepaTypbl
TEPMOITAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b [Tudposas
naboparopus
RELEON
Hudposoit gaTanx
TEeMIIepaTyphl
IJITATUHOBBIN; TaTUNK
TEeMIIepaTyphl
TEpMONapHbIN
63 | KoBaneHTHO- HemoIsIpHast CBS3b

64-

CreneHb OKUCIICHUA




65

66- | OxucnurenbHO-BOCcCTaHOBHUTENbHBIC peakiuu (OBP).

67 [Iporecchl OKUCICHUSIM BOCCTaHOBICHNS. OKUCIUTENN U
BOCCTAHOBHTEJIH.

68 | KonTpoabsHas pabora Ne 3




KanenpapHo-temaTnieckoe IJIaHUPOBAaHHE 10 XMMHH 9 Ki1acc

2 yaca 68 yacos

Ne | Tema paznena u ypoka Komu | Jata | Hcnonv3osanue
YEeCTB | IIPOBE | 06opyodosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriyd/jieHne 3HAHNH OCHOBHBIX pPa3/iesioB
Kypca 8 kJjacca
(59)+1u
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucteMa XMMU4YECKUX 1
snemenToB [I. 1. Menneneesa. CtpoeHue aToMoB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHX JIEMEHTOB 1
HEPBBIX TPEX MEPUOJIOB, KaJINs, KaJbIU U UX COCUHEHUI B
COOTBETCTBUH C IIOJI0KEHUEM DJIEMEHTOB B IEPUOANYECKON CUCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUUECKUX BELIECTB 1
(MexayHapoHasl U TPUBUAIIbHAS)
4 XMMHUYECKHE CBOMCTBA BELECTB, OTHOCAIINXCS K PA3IMYHBIM 1
KJaccaM HEOPraHMYECKUXCOEAUHEHUM, X TeHeTUYECKas CBSI3b
HEOPraHWYECKUX BELECTB
5 CTpoeHue BeecTBa: BUIbl XUMUYECKON CBSI3U. THIIBI 1 Hudposas
KPUCTAITIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELECTBA OT TUIIA naboparopus
KPUCTAIIMYECKON PEIIETKH . RELEON
[udposoii naTurk
TeMIIepaTypbl
TIJIATUHOBBIN
6 KonTtponbHast padotaNel 1
Tema 1. OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX
peaxkumi
(44)
7 Knaccuduxaiys XuMuueckux peakiuii no pazinuHbIM 1
IPU3HAKAM.
8 [Tonsitie o ckopoctH xumuyeckoi peakuuu. [lonarie o romoreHusix | 1 Hudposas
Y TETEPOrE€HHBIX PEAKIMSX . naboparopus
RELEON
[udposoii naTank
TeMIIepaTypbl
TJIATUHOBBIN
9 [TonsiTre 0 XuMHUYECKOM paBHOBeCHU. DakTOPBI, BAMSIONIME HA 1 Hudposas
CKOPOCTbXUMUYECKOHN PEAKIMU 1 TIOJIOKEHNE XUMUIECKOTO naboparopus
paBHOBECHS . RELEON
[Tudposoii naTuuk
TeMIIepaTypbl
TJIATUHOBBIN
10 | MexaHu3M OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA 1
(27IeKTPOHHBIN OaTaHC OKUCITUTEIbHO-BOCCTAHOBHUTEb- HOM
pEeaKIum).
Tema 2. DaekTpoauTHYecKasi AUcconranus. XuMHYecKHe
peakIMu B pacTBOpax
(8w
11- | Teopus >IEKTPONIUTUUECKON AUCCOLMALINH. DIEKTPOIUTHI U 2 [udposas
12 | neanexrponutsl. KatroHsl, aHMOHBI. MeXaHU3M AUCCOLM-AllUH n1aboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3U. CTereHb RELEON




Jucconuyanuu. CuibHbIE U c1a0bIe SJICKTPOJIUTHI

[Mudposoii gaTunk

AIIEKTPOIPOBOTHOCTH
13- | Peakumm momHOro 06MeHa, ycIoBus HX mpoTekanns. HoHHEe [udposas
14 YpaBHEHUS PEAKIHH. naboparopust
RELEON
[Mudposoii gaTumk
AJIEKTPONIPOBOTHOCTHU
15- | Xumuueckue CBOMCTBA KHUCIOT, OCHOBAHUM U COJICH B CBETE
16 | mpencraBieHuid 00 IMEKTPOIUTHUESCKOMN JUCCOUAIIAN
17 | IloHsATHE O TUAPOIU3E CONIEH.
18 | [Ipaktuueckas padorta Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a1a4 [udpoas
0 TEME n1aboparopus
RELEON
[Mudposoii gaTunk
AIIEKTPONIPOBOTHOCTU
Tema 3. O0masi XapaKTepuCcTUKAa XUMUYECKHX 3JIEMEHTOB
VIIA-rpynnel. I'anorenni (4 1)
19 | O6mras xapakTepucTrka ragoreHoB . OcOOCHHOCTH CTPOCHHS aTOMOB
ATUX JIEMEHTOB, XapaKTEPHbIE AJISI HUX CTETICHU OKUCIICHHS.
Crpoenne 1 Gpu3MYecKre CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOT€HOB
20 | Xumuueckue CBOMCTBA HA IPUMEPE XJI0pa (B3auUMOIeHCTBHE C
MeTaJJlaMH, HeMeTaJlIlaMu, Iesioyamu). XsopoBoaopo. CosnsHas
KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJTyUYeHUE, MPUMEHEHHE.
21 | ®uznonorunyeckoe JAeiicTBIE XJI0pa U XJIOPOBOAOPOA Ha OPraHU3M Hudposas
JesioBeKa. BakHelme XIopuIbl 1 UX HaX0XK/ICHHE B TIPUPOJIC . nTaboparopust
RELEON
22 [TpakTuueckas padora: Hudponsas
Ne 2. TTonydeHue CONSIHON KUCIIOTBI, U3yYeHHE €€ CBOICTB naboparopus
RELEON
Tema 4. O0mas XapaKTepUCTHKA XUMHUYECKHUX YJIeMeH- TOB
VIA-rpynnbl. Cepa u eé coenurenus (5 4)
23 | Obmas xapaxkreprcTrka eMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHS aTOMOB ATHX JJIEMEHTOB, XapaKTEePHBIE I HUX CTEIICHH
OKHCJICHUS
24 Ctpoennen (usndeckre CBOHCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cephl.
AJTIOTPONHBIE MOM(PUKAIINM KMCIIOPO/IA H CEPbL. XUMHYECKHE
CBOICTBA CEPHI.
CepoBonopoJi, cTpoeHue, (pu3nueckue 1 XUMHYECKHE CBOMCTBA.
OKCHIBI cephl KaK MPECTABUTENN KHCIOTHBIX OKCHJIOB
25 | Cepnas kucnora, puznyeckue Hudposas
¥ XUMHYECKHE CBOMCTBA (0OIIHME KaK MPEeCTaBUTEN KIacca KUCIOT naboparopus
U crienuduyueckue), mpuMeHeHne RELEON
Hudposoit gaTuamk
AIIEKTPOIIPOBOHOCTH
26 | X¥MHYecKHe peakluy, JeKallue B OCHOBE IPOMBIIIIEHHOTO
crocobanomydeHus cepHor KUCa0Thl. ColMM CEpHOM KUCIOTHI.
27 | Haxoxznenue cepbl U €€ COeTMHEHUI
B IIPUPOJIe. XUMHUECKOE 3arpA3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIMHEHHUSAMHU Cepbl (KUCIOTHbIE 0K, 3arpsA3HEHHEBO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPANICHHUS
Tema 5. O0mas XapaKTepUCTHKAa XUMHUYECKHX 3JIEMEHTOB
VA-rpynnsl. A3ot, pocdop u ux coequnenus (7 1)
28 | OOmas xapakTeprcTHKa 1eMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJISL HUX CTCIICHU
OKHMCJICHUA

29

A30T, pacnipocTpaHeHue B IpUpoze, GU3HMIECKUe U XUMUYECKUE
cBoycTBa. KpyroBopor aszora B npupoe

30

AMMUaK, €ro (PU3UYECKHE M XMMUYECKHE CBOMCTBA, INOJIYYCHUC U
MPUMCHCHHE. OJI1 aMMOHHA, HX (1)I/I3I/I‘I€CKI/IC U XHUMHYECKHE
CBOUCTBA, IPUMCHCHHUC.

[Npaktiyeckas padota Ne 3. [Tomyuenne aMmuaka, U3y4eHUEET0
CBOWCTB.

31

A3oTHas KHCIOTa, e¢ Gpu3ndeckue 1 XUMHUIeCKne CBoicTBa (00rue
KaK IPEeACTaBUTEIIS Kilacca KUCIOT U ClieU(DHIECKHUe).
Hcnomnp30Banye HUTPATOB U CONEH aMMOHHS B Ka4€CTBE
MHHEPAITBHbIX YA00peHUI

[udpoas

n1aboparopus

RELEON
[Mudposoii gaTunk
AIIEKTPOITPOBOHOCTH

32

XUMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEabl COCAMHEHUSAMU
a30Ta (KUCIOTHbIE JIOKAHU, 3arps3HEHHE BO3/yXa, IOYBbI U BOJOEMOB

33

®ochop, amwtorponHbie MomupuKanuupocdopa, GusmIecKue u
XUMHUYECKUE CBOKMCTBA

34

Oxcua docdopa(V) u hocdhopnas kucnora, pusnvecKre u
XUMHUYECKUECBOUCTRA, ToyueHue. Vcronb3oBanue pocdaToB B
Ka4eCcTBE MUHEPAIBHBIX yI00PCHUH. 3arpsa3HEHHETTPUPOTHBIX
BOJJ0EMOB hochaTamu

Tema 6. O0mass XapaKTepUCTUKA XMMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHUI 1 UX COeJUHEHHS
(8u)+ 1

35

Yraepon

36-
37

Okcubl yriepoaa, ux (1)I/I3I/I"ICCKI/IC 1 XMMHUYECKHE CBOMCTRA.

38

VYronbHas KUCIIOTa U €€ COJIH, UX (PU3NYECKHE U XUMHUYECKUE
CBOICTBA, MOJY4YEHHE U NPUMEHEHHE.

39

[TepBoHaYanbHBIEC TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O
COEIMHEHUAXYTIIEPOIa: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonsarue
0 OMONIOTMYECKH BAKHBIX BEIIECTBAX: KUpaX, OeIKax,

40

Kpemuuii, ero gusnueckre u XMMUYECKHE CBOICTBA, TIOJIydeHHE U
IPUMCHEHHUE.

41

[IpakTuueckas padborta Ne 4 [lonydyeHue yriaekuciaoro rasa.
KavecTBeHHast peakiys Ha KapOOHAT-HOH

Hudponas
naboparopus

RELEON
[Mudposoit gaTumk
AIIEKTPOIIPOBOIHOCTH

42

[IpakTuueckas pabara Ne 5 Pernienue skcriepuMeHTaIbHBIX 33134
no teMe «Hemerauiey.

Hudposas

nabopaTopust

RELEON
Hudposoit gaTuamk
AIIEKTPOITPOBOHOCTH

43

KonTponbhas pabora

Tema 7. O01HMe CBOIICTBA METAJJIOB
(449)

44

OOm1as XxapakTepUCTUKA XUMHUUECKUXIIEMEHTOB — METAJIOB Ha
OCHOBAHUHNUX IT10JIOKCHHUA B nepnomdqecxoﬁ CUCTEMC
XUMHYECKUX 351eMeHToB [ . I . MeHzeneeBa u CTpOeHUs aTOMOB

45

Crpoenue MeTayuioB. MeTtainyeckas CBSI3b U METaJNIMYECKas
KPUCTAJIJINYECKAs PEIIETKA. DNEKTPOXUMUUYECKUM P/l HANIPSKEHUH
METAJIJIOB

46

duznueckre 1 XUMHUYECKHE CBOMCTBA METAJLIOB .




47 | Obmue criocoObl moMydeHus: MeTaiuioB. [ToHsATHE 0 KOPPO3UH 1
METaJUIOB U OCHOBHBIE CLIOCOOBI 3aIIUTHI OT KOppo3HHu. CIIaBbl
(cTane, 4yyryH, JIOpaTIOMHHUNA, OpOH32), X IPUMEHEHHUE B OBITY U
HPOMBIIIIEHHOCTH
Tema 8. BakHelinue MeTaJIbI M UX COeINHECHUA
(16 9)+2
48 | llenounsie metaibl. [TonokeHue B NepuoOANIECKON CUCTEME 1
xumuyeckux 31ementoB /1. . MenpeneeBa, CTpoeHHEaTOMOB.
Haxoxnenue B npupoze .
49- | dusnveckue U XMMUYECKUE CBOMCTBA (Ha MPUMEpEe HATpUs U Kamus | 2
50
51 OKCHJIBI ¥ THIPOKCHIB HATPUS U KaJTHSI 1
52 | [IpuMeHeHHE IEIOYHBIX METAIOB H HX COCIMHCHHII. 1
53 | lllenoyHo3eMenbHbIC METAIUIBI MArHUM U KaJIbLIUI, CTPOECHUE 1
aromoB. [lonokeHne B IEpHOANYECKON CHCTEME XUMUYECKHUX
snemenToB /. 1. MeHneneena.
Haxoxnenue B npupoje
54- | ®usnueckue U XUMHUYECKHE CBOMCTBA Kb M MarHHs 2
55
56 | Baxueiimme coelMHEHNS KabIMs (OKCUJI, THIPOKCH]I, COJIH). 1
57 | XKectkocTh BoIIbI 1 C1IOCOOBI ee ycTpaHenus. [Ipaktuueckas pabora | 1
No 6. )KEcTKoCTh BOJIBI 1 METOJIBI €€YCTpaHEHHS
58 | AmoMuHMI. 1
59- | ®usnueckue NXUMUUECKUE CBOWCTBA. AM(OTEpHBIE CBOWCTBA 2
60 | okcuma M THAPOKCHIA
61 | XKemneso. 1 Hudposas
naboparopus
RELEON
[udposoii naTank
TaBJICHUS
62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKeJe3a 1
63 | Okcmpl, rimpoxcHs! 1 comn xenesa(1l) 1
u menesa(HlIﬁ) .
64 | Ilpaxtuueckas padora Ne 7. Pemienue skcriepuMeHTalbHBIX 3a/1a4 Mo | 1 Hudposas
Teme «MeTasuib» . naboparopus
RELEON
udposoit naTunk
JABIICHUS
65 | KonTponbHas paborta No3 1
Tema 9. BemecTBa 1 MaTepHuajbl B )KM3HH YeJI0BEKAa
B4
66 HoBble MaTepuabl 1 TexHoJIOTHU. BenecTBa 1 MaTepuaisl B 1
MOBCETHEBHOMKM3HH YeNIOBEeKa. XMMHUS U 3/I0POBBE.
besonacHoe ucnonp30BaHNe BEIIECTBY XMMUYECKHUX peaKInil B
OBITY.
67 [IpupoHble UCTOYHUKH YIJIE€BOAOPOIOB(Yroib, IPUPOIHBIN ra3, | 1
He(Th), MPOIYKTHI UX MEpepadOTKH, UX POJIb
B OBITY U IPOMBIIUICHHOCTH
68 OCHOBBI SKOJIOTHYECKON TPAMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE 1

OKpYXaro- 1ei cpesipl (MpeaeabHO JOMyCTHMAask KOHIIEHTPAIUs
BeriectB — [1JIK).
Posb XuMuu B perieHnn SK0JI0TrHIeCKUXTPOOIeM







TOUKA \!pocm

JladopaTopHBbIe padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: ['opeHne — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TEIJIa U CcBeTa. Pa3inyaioT roMOreHHOe ropeHue (Harpumep, npu padoTe ra3oBoii FrOPENIKH), 1 TeTEPOreHHOE ropeHne (Harpumep, TopeHue
CIIUpPTa U CyXOIo ropro4ero). B paccMoTpeHHbIX TpuMepax ImiamMsi UMEET CXOIHOE cTpoeHue. B HEM MOXKHO BBIJIEIUTH TPHU YACTH.
BHyTpeHHUlI KOHYC TEeMHOTro mBeTa (B Cllydae ra30BOM TOPEJIKM CHHETO I[BeTa) ¢ Hu3kou Temreparypoirt ~ 300—500 °C. 3aech mpoOUCXOIUT
UCIIApEHUE U Pa3I0’KEHUE TOPIOYEro BELIECTBA.
Cpennuii BOCCTaHOBUTENbHBIH KOHYC COCTOMT M3 CMECH BO3JyXa M TOpSALIEro rasa. 31ech O] BIHUSHHEM OO0J€€ BBICOKOH TeMIepaTyphl
(1500—1800 °C) mpoayKTbl UCHApPEHUSI U PA3JIOKEHUS] TOPIOYMX BELIECTB aKTUBHO PEarupyroT ¢ KuciaopoaoM. Eciu yacth yriepona octaéres
CBOOOJHOM, TO €ro Meab4YallIne YacTULIbl PACKANIAIOTCS U MPUAAIOT TUIAMEHHU SpKOe CBEYeHHEe. JTa 4acTh IulaMeHu Oorara yrapasiM razom CO —
CHJIbHBIM BOCCTAaHOBHUTEIIEM, IO3TOMY €€ Ha3bIBAaIOT BOCCTAHOBHUTEIbHOH. Touka Hambosiee BBICOKOH TEMIIEpaTyphl HAXOAWUTCS HAa OCTpHE
BOCCTAHOBUTEIBHOTO KOHYCA.
BHemHul OKHCIHMTENBHBIM KOHYC 00pa3yeT HEBHIMMYIO OOOJIOYKY, OKPYKAIOMIYIO IUIaMs. 3/eCh IOJ BIMSHHEM 3HAYUTEIBHOIO IPUTOKA
KHCIIOpOJIa BO3/1yXa MPOUCXOAUT MOJTHOE OKHcieHue roproyero Bemectsa 10 CO2 u H2O (mpu ropeHnn cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercss N2). Ilpu 3ToM ocTaércsi M30BITOK KUCIOPOJa, KOTOPBIM MPH BBICOKOW TeMmIepaType o0aJaeT BBICOKOM OKHUCIUTENbHOM
AKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHU HA3bIBAETCSl OKUCIUTENbHOM. lcmosib3ys mojayB BO3ayXa, MOXKHO YBEIMUUTH TEMIEpPaTypy
IJIAMEHHU.
[pakTuyeckas yacTh: Llenpb onbiTa: U3y4UTh CTPOECHUE MJIAMEHU, OIIPEIEIUTh TEMIIEPATYPy B Pa3HbIX €r0 30HAX MPU UCIOIb30BAaHUH PA3IUUHbIX
HMCTOYHHMKOB TEIUIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.
HononnumenvHoe 060pydosanue. TATUB C 3AKUMOM; JeprKaTesb s MPOOUPOK; CIIUPTOBKA .
Mamepuanvl u peakmugsl: CIUPT STUIIOBBIN; CyX0€ TOproYee; CBeya.
Texnuxa 6ezonacnocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPETrUTech 0Kora.
2 . Tepmomnapa mociie U3BIEUYECHUS U3 IIJIAMEHH OCTBIBAET HE cpa3y — Oeperutech oxora. 3.B cnupToBKe copepKUTCS roprodast >KUIKOCTb.
Huempykyus xk epinonenuio:
1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN JATUUK (TEpMOIapy) K PETUCTPATOPY JAHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYHUK B IITATUBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIISI CIIUPTOBKH .
2 . 3axrurte cnupToBKy. Korja mokasanus cTabMIM3HPYIOTCS, 3aMUIIIMTE 3HAaUeHHE TeMIepaTyphl Ha cxeMe TuiaMenu (puc. 1).
3.IlepemenaiiTe TaTYMK TEMIEPATYPHI B CIACAYIONIYIO TOUKY IJIAMEHHU B COOTBETCTBUU CO cXeMOou. J[J1s aToro ocnabinsiite MyhTy u
nepemeniaiire e€ (BMecTe ¢ JanKoi U 1aTYNKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabuIn3upyroTcsi, CHOBAa 3aHOCUTE 3HAYCHUE
TEMIEPATypPbl B COOTBETCTBYIOLIECH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX IMJIAMEHU, OTMEUEHHBIX Ha cxeme . 5 . [IoBTopuTe NelCTBUS CO CBEUYOM U CYXUM TOPIOYHM.
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6.00pature BuuManue! [1py n3ydeHnn CTPOCHUS IUTAMEHH CYXOT0 TOPIOYero ucnonb3yercs 1/4 qacte Tabnetku. Kycodek roproyero momMenaroT Ha
KEPAMUYECKYIO TUIUTKY.

Puc. 1. Touku u3mepeHus: TeMnepaTypsbl IIaMEHU
7 . BuecuTe B I1aMs COMPTOBKH Ha MOJIMUHYTHI IPOOUPKY. M3BIekuTe NpOOUpPKY U3 IUNIAMEHH U PACCMOTPUTE €€ IOBEPXHOCTb.
8 . IToBTOpHTE OMIBIT CO cBe4oii. Kakoro 1Beta oopazoBancs HanéT? Yto 3T0 3a BemecTo?
Pe3ynbTaThl n3MepeHuii/Ha0I01eHu

M cTouHnk Temmeparypa okono ¢putuis [Temmneparypa B cpenHeit Temmeparypa B BepxHeil [Uto oOpa3oBanoch Ha
Ne  rerutoTsl (Kycouka roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [IOBEPXHOCTHU IPOOUPKHU
1 CrimpToBKa
2 Caeua
3 Cyxoe roprouee

Bv1600b1:

B BBIBOAAX yKa3aTh, KAKOWH MCTOUHUK TEIJIOTHI MPEANOUYTUTEIHHO UCIIOJIb30BaTh B XMMUYECKOH J1aOOPaTOPHH U IOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii uctouyHuk raMenu 0ot ucrnonb3oBan? 2 . Kakas yacth miamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTyphl yIaéTcs mporpeTh Tepmomnapy? 4 . Uto ropsiaee — HEHTp TUIAMEHH WIIH Kpast?

5 . IloueMy cupTOBKa OPUT MOYTH OECLIBETHBIM IJIAMEHEM, a CBeuYa — CBETSIUM? MOKHO JIM KCII0JIb30BaTh CBEYM B J1a0OPaTOpUN BMECTO

CIUPTOBOK?

6 . Kakue npoayKThl TOpEeHUs OAMHAKOBBI y CHMPTOBKM U cBeun? 7 . 3aganue Juist noarotosku k 'MA, BIIP

[Ipu HarpeBaHuM TBEPABIX BEUIECTB B MPOOHpPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh Ty YaCTh, IJI€ JIE)KUT BEILIECTBO;

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

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, /1€ JIEKUT BEIIECTBO;

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

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue Uit pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xuure Maiikna ®apanes «IcTOpHs cBeun» aBTOP OMUCHIBAET OMBIT, KOTOPHI OH IeMOHCTPUPOBAT HAa CBOMX JIEKIMAX. B mmams |

CBEYM OH MOMEIIAT U30THYTYIO CTEKISIHHYIO TpYOKY. OJIMH KOHEll TpyOKH OIycKaJicsi He1aJeKo OT (UTHJIIS, BTOPOU BBIBOJIMJICS Ha

HECKOJIbKO CAHTMMETPOB OT MjIaMeHu. Uepe3 HEKOTOopoe BpeMsi K KOHIlY TPYOKH IOIHOCUIIHM TOpsIiLyto Jy4uny. [losBisioch

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJEJIBHO OT IUIaMeHHU cBedH. Kak MOXHO 00BACHUTH 3TO siBJeHHE?

Otger: B 3T0if yacTu miamMeHn NpouCXOaUT UcniapeHue napaduna. [Tapsl mapaduna Ha Bo3ayxe, PH MOHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBEeYH



JleMOHCTpanMOHHBII 3KkcniepuMeHT Ne 1. «Bwvidenenue u nonowienue menia — npu3HaK Xumuueckou peakyuuy
Teopernueckasd 4vacte. Pabora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKHX peakiuil». Brinenenue u
MOTJIOIICHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BELIECTB, BBIICIICHUE ra3a SABJISIIOTCS OCHOBHBIMH MPU3HAKAMHU XUMUUYECKUX PEAKIIUA.
Taxxe uMeeT CMBICI MOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 3P PEKT peakium» .

[IpakTudeckas yacthb. Llenp pabOTHI: MPOJEMOHCTPUPOBATH BBIACICHUE M IOTJIONMIEHUE TEIIa MPH XUMUYECKUX peakmnusx. CBs3aTh MOKa3aHUS
JaT4yrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLYIICHUSMHU.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATUHOBBIMA.

Hononnumenvnoe obopyoosanue: Ba XUMHUYECKUX cTakana (50 mMir), MpOMBIBaJIKa C TUCTUILUTMPOBAHHON BOJION, CTaKaH /ISl CIIMBA OTPaOOTAHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATIOMAUHUEBAs: IPOBOJIOKA WM rpanyJibl, 20%-Hb1il pacTBop ruapokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kucnotel CH3COOH, ruapokap6onar marpust NaHCO3 .

Texnuxa 6ezonachocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHne Mep 0€30MacHOCTH MpU paboTe ¢ TUAPOKCUIOM HATpUi U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Uncmpyxkyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop menoun NaOH. U3mepbte ero temmnepatypy. [lomecture rpanysisl wim
MIPOBOJIOKY QIFOMHHHSI TaK, YTOOBI HAJ HUMH OCTaBajlCs CJIOW >KUAKOCTH. Korma HadHETCs peakius, oOpaThTe BHUMaHUE IIKOJHLHUKOB Ha
BbIJICTICHHE Ta3a M yBEJIMUYEHUE TeMiieparypbl. JXKenaTenbHo (eciu peakius UIET HE CIUIIKOM OypHO) MPOWTH MO KiIaccy U AaTh HIKOJIbHUKAM
MOTPOraTh CTaKaH, YTOOBI YOETUTBCS, YTO €ro COACPKHMOE paszorpenoch. OTMEThTE MaKCHMAIbHYIO TeMIlepaTrypy pacTtBopa. llomydeHHBIH
pe3yNbTaT 3aHECUTE B TAOJIHUILY .

2. ITpomoiiTe qaTYMK TeMIiepaTypbl Bool. B cTakan HaneiTe ykcycHyro kucioty Ha B 1/3 mo Beicote. M3MepbTe e€ Temmieparypy.

HeGonpmmmu mopuusiMu  HachIIbTe THUAPOKAPOOHAT HATPHUs, MOMEIIMBAs JAaTYMKOM Temreparypbl. OOpartuTe BHHUMAHHE UIKOJIBHUKOB Ha
BBIJICJICHHE Ta3a - MPU3HaK XuMHueckon peakuuu. [locMoTpure, kak u3mensiercs temmneparypa. OTMeThTe MUHUMAJIBHYIO TEMIIEpATypy pacTBopa.
[TomyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepenuii /Ha0Io1eHui

Pearupytomiue Bemiectsa HauanpHas Temneparypa MaxkcumanbHas/ MUHUMaJTbHAS Brinenenue nnm noriomieHne
pacTBopa TeMIepaTrypa pacTBopa TETUJIOTHI

TOUKA \! POCTA

PacTBOp 1mienoun u amroMuHMUI
PacTBOp yKCYCHOM KHMCIIOTBI U COJa
Bv1600b1: Yka3aTb NPU3HAKH XUMUYECKUX PEaKIUi.

Koumponvnwvie onpocuwi:

1 .IlpuBenuTe npuMeEpPHI peakiuii, MPOTEKAIOUINX C BBIJIEIIEHUEM TETIOTHI.

2 Jlnis moyrydeHus] HerarméHoH N3BeCTH Mell TIPOKAJIMBAIOT TPH BBICOKOH TeMiieparype. K kakoMy THITY MOXKHO OTHECTH 3Ty PEaKInuio?

3.3aganue ansa noaroroBku k ' MA, BIIP: Tonbko XUMHUECKHUE SIBJICHUS IEPEUUCIIECHBI B TPYIIIE:

1.I'openue cBeun, BeIMAZCHUE JOXKIEBBIX Kanenb, KulieHne BoAsl  2.CkucaHue s0JI09HOTO COKa, CKUCAaHHE MOJIOKA, pACTBOPEHHUE Mea B YKCyCe
3.TasHue cHera, IUIaBJIC€HUE CBUHIIA, TIPOTYXaHUE KyPUHOTO siilia 4.00pa3oBaHre TyMaHa, TOPeHHE OEHTaIbCKOM CBeUH, TOpPEHUE TPUPOTHOTO
rasa
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JleMOHCTpauMOHHBII d3KcTiepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom
Teopernueckas yacte. [lepea Hauamom padoOThHI cieayeT 0OCYAUTh CO MIKOIbHUKAMU BOMPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SIBJISIETCS] BOAA.
[Tocne BELABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTH BAPHAHTHI UX HIKCIIEPUMEHTAIBHOM ITPOBEPKH.

OOBIYHO MJAaHHBI ONBIT PEKOMEHAYIOT NPOBOAMTH B mpubope ['odmaHa, yCTPOMCTBO KOTOPOrO SBISETCS JOCTaTOYHO CIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHUYECKHUM TOKOM, MCHOJB3Yys B KadecTBe AnekTpoiuta 10%-Hbli
pacTBOp TUAPOKCHUIA HATPHUS M CTalbHbIE (Jy4lle HUKeNEeBble) AJIeKTpoAbl. Bo mn30exaHue BCIEHHWBAHUS pacTBOpa MPHU JAEMOHCTpPALUU K
AIIEKTPOIIUTY CIEeyeT J0OaBUTh ATHIIOBBINA criupT (Ha 4 00bEMa pacTBopa 3ekTpoauTa 1 006éM 95%-HOro pacTBopa CriupTa) .

[pakruyeckas yactb. Llens paboTl: chopMUpOBaTh MPEACTABICHUS Y yYalluXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJICKYJI CIIOXKHBIX
BEIIIECTB B X0JI€ XUMHUECKUX PEAKIINH.

Hononnumenvnoe o0b6opyoosanue: TPUOOP [UIsI ONBITOB C BJIEKTPUUECKUM TOKOM; HCTOYHUK I[IOCTOSHHOTO TOKa: MHPOOMpKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt 3TUI0BBINA, 10%-HbBIH pacTBOpP IIEIOYH.

Texnuka 6ezonachocmu: Pabotats B oukax. TpeOyroTcs crienuaibHbIe MEPhl 0€30MaCHOCTH IPU paboTe ¢ TUAPOKCHIOM HATPHS .

Unempyrkyusa k evinonnenuro: 1.3anomHUTE SIEKTPOIUTHUECKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKH PACTBOPOM JIIEKTPOJIUTA 3apaHee, 10
ypoka. 2.IlpogemoHcTpupyiiTe IprbOp ydammmcsi, OObICHUTE €0 YCTPOUCTBO U BKIIFOUHUTE MOCTOSHHBIN 3JIEKTPUYECKHUMA TOK.

3.HaGmromaercs BbiesieHrE ra30B Ha AIeKTpoAax npudopa. OOparute BHUMaHHUE YYallUXCs HA TO, YTO OJUH U3 Ta30B BBIAESAETCS WHTEHCUBHEHN U
3aHMMAET B JBa pa3za 00JbIIMI 00bEM IO CPABHEHHIO CO BTOPHIM Ia3oM.

4.06cynure HabIIOaeMble MPU3HAKKM XUMHUYECKOW DPEaKIMH, CAeNaiiTe MPEeAroIoKeHUs O TOM, B KaKMX NPOOHMpPKAX HAXOMIATCS KUCIOPOI U
BOJIOPOJI. DIIEKTPOIIN3 MIPEKPATUTE, KOTJa B MPOOUpKax HaOepETcss 0KOJI0 6 MII BOJAOPOIA B 3 MJI KHCIIOPOIa .

5.00parute BHHMaHUE Ha pa3IU4Hble 00bEMBI COOpaHHBIX ra3oB. [IpoOMpKU IIOTHO 3aKpoiTe MpoOKaMM IMOJA CJIOEM AJeKTponuTa. Trerorieit
JYYMHOW OTpeNeNnuTe HaJIWudhe KHUCIOpOAa B MPOOHPKE, TOpsIIeH JIydHHOW MOJ0XKTHTE BOJMOpoJ. IIpemiokuTe ydammMcst 3aHECTH pe3yIbTaThl
HaOJroieHui B TabIuILy. Pe3ynpTaThl HaOII0IEHUH

Howmep npoOupku O0béM raza HaszBanue raza

1
2
Bv1600b1: OTpa3uTh, YTO NPOUCXOAUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XMMUYECKOM peaKIiH.

Konumponvhvie sonpocwi: 1. M0XHO JI1 10 BHEIIHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT raza kuciopozaa? 2 .Kakue yacTuIpl COXpaHsIOTCS B X01€
IIPOTEKAHUs PEAKLIUU Pa3JI0KEHUs BOJbL, a Kakue paspymarorca? 3 .Kak qokas3ars, 4To B COCTaBe caxapa COoAep:KaTcs aTOMBI yriepoja?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHL, IpeACTaBIeHHbIe Ha pUcyHKe. C MOMOIIBIO, KAKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOGOCHYiTe CBOM OTBET, UCXOMS U3 CBOMCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b)

/ 2 i (ﬂ
— e X @/E]
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JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHsI MACChl BellleCTB)»

Teopernueckas yactb. [Ipu n3ydeHUN JaHHOM TeMbI 1Lie1eco00pa3HO co3aaTh NPOOJIEMHYIO CUTYALUIO, Ul pa3peIleHHs]

KOTOPOH ydalyecs BBIIBHTAIOT TUIIOTE3bl, TPEOYIOLIHE SKCIIEPUMEHTAIbHON mpoBepku. [Ipu oOcy)aeHnn npeiosKeHHBIX BApHAHTOB MPOBEPKU
BBIJIBUHYTBIX I'MIIOTE€3 BOCBMHUKIIACCHUKH IPEAJIAraloT pa3jIMyHble BAPUAHTHl KOHCTPYKLUHU NPHUOOPOB, T.€. MIPOSABIISIIOT TBOPUECKYIO aKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE IPUOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3HatroT o paGorax M. B. JlomoHocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHAa COXPAHEHHsI MacChl BELIECTB,
GOopMyIUPYIOT 3aKOH, MPUXOASIT K BBIBOJY, YTO Macca BEIIECTB B XOJI€ PEAKIMU JIOJDKHA OCTABAThCS IMOCTOSHHOW. J[OOMBIIMCH MOHUMAHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

ITpakTuyeckas yacTh. L{enb paboThl: SKCIEPUMEHTAIBHO JOKAa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvrnoe 060pyoosanue. BECbl TEXHOXUMHUYECKHE WM AJIEKTPOHHBIC; CBeYa; Koy10a MI0CcKoA0HHas 250 MIT; J0XKKa JUIs CKUTAHUS BEILLECTB.
Mamepuanvl u peakmugbvl. cBeva.

Texnuka 6e3onacHocmu: BIIOIHATH TPEOOBAHUS NPU pabOTE C OTKPHITHIM INIAMEHEM.

Hncmpyrkyus k evinonnenuro: Ha peIlYaXHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUYHTENb 3aXHraer e€. Yuyarruecs
HaOJI0al0T, YTO B TeueHue ~1 MHH paBHOBECHE BECOB HApYIIAETCs, YallKa C ropsiied cBeuol MOJHMMaeTcs BBEpX. Y4YalluMcs 3a7aroTcs
Bompockl: «Kak MOXHO 00BsCHUTH HaOmromaemblii pakt? Kak 3TOT (hakT corjacyercs ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» OOcyxieHue
JTAHHBIX BOIIPOCOB ITPUBOAUT yJAIUXCs K MBICIIA O TOM, YTO SKCIIEPUMEHT IPOBEIEH HEKOPPEKTHO, CIe1yeT U3MEHUTh KOHCTPYKLIUIO IpUbopa.
VYuurens 3apaHee 10JDKEH MOATOTOBUTH KOJOY AOCTATOUYHO OOJIBLIOrO 00bEMa C XOPOILO MOJOrHAHHONW NMPOOKOM, B KOTOPYIO BCTaBJIEHA JIOXKEUKA.
B noxeuxe 3akperuisercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemMBaercsi Ha Becax (puc. 8) . Korna
ydalyecs: MPUXOAST K BEIBOY, YTO OIBIT CIIEAYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YIUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4alluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIIAETCs B XOJIE BCETO IKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJI JEMOHCTpPAIMK 3aKOHA COXPAaHCHUS MACChl BCUICCTB

BbiBoabI:

B BeIBOZIaxX HEOOXOMMO OTPA3UTh TE3UC, UTO Macca BEIIECTB TP MPOTEKaHUH XUMUYECKON peakIMy COXpaHsieTcs .
Koumponbhwvie 6onpocwi:

3anaHus A5 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH

1.ITpu ropeHuu IpoB octaércs 301a. Macca 307161 MEHBIIIE MACChl B3SITHIX JUISl CKUTaHUS JpoB. Kak MOKHO OOBSICHUTD 3TOT (akT?

2. Jlnst mpUrOTOBIIEHHUSI MSICHOTO OyJIbOHA MOBap B35 Kycok Msca Maccod 1 kxr . Ilocie Bapku kycok msca cran Becutb 800 r . [louemy macca
WU3MEHUJIACh?




TOUKA \!pocm

JlemoHcTpanmoHHbIH dKcnepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3yXa»

Teopernueckas uyacte. llepea mpoBeneHUEM SKCIEPUMEHTa ydYallUMCs HEOOXOIWMO OOBACHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT JiesieHus. Takxke HeoOX0IUMO yOeIuThCs, YTO MPoOKa MPUOOpa TePMETUIHO 3aKPHIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAIBHO OMPENEIUTh 00bEMHYIO JI0JII0 KUCIOPOAA B BO3IIyXE .

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

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTBIO 00pAIIaTHCS € TOPSIIUM POCHOpoM.

Huempykyus K 8blnoHeHuio:

1.Kpucrannuzarop HanojaoBHHY 3anojiHuTe Booi. Ha moBepxHocTs Boabl momectute hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00parture BHUMaHUE Ha HEOOXOIMMOE YCJIOBHE SKCIIEPUMEHTa — BIAXHBINA docdop ucmonb3oBarh Henb3si! Docdopa M0MKHO OBITH B3SITO
Oosblie, 4eM TpeOyeTcs Ui CBA3BIBAHHUS BCETO KUCIOPO/a, HAXOASIIET0CsS B COCY/IE.

3.0t1kpoiiTe npobKy nmpudopa U MOMECTUTE KOJOKOJ B KPUCTAIU3AaTOp ¢ BOJOoM. [lorpy3uTe KOJNOKON B BOAY HACTOJBKO, YTOOBI YPOBEHBH BOJbI
COBIIAJaJl C HIDKHUM JIeJICHHEeM KoJtokoia. [Ipyu 3ToM HMKHHMI Kpail KOJIOKOIa He JOJDKEH JI0XOAUTH JI0 JHA KpUcTaum3aropa . s 3Toro Koixokomu
3aKpenuTe B NITATUBE WM IOMECTUTE HA IHO KPUCTAIIN3aTOPA JIBE CTEKJISIHHBIE MTAIOUKH .

4.CuIibHO DPa3orpeB KOHEIl CTEKIIIHHOW NallouKd, OMyCTHTE €€ B KOJOKON W mojoxrute (ocdop. Kak tompko ¢ochop 3aropencs, ObiCTpo
U3BIIEKUTE MAJOYKy U 3aKpOWTE KOJOKOJ mpoOkoil. Komokonm 3amoiHseTcs TycTbIM O€NbIM JhIMOM, COCTOSIIIMM M3 4acThuek ¢ochopHoro
AHTUJIPUJIA.

5.1Ipu ropenun dochopa 00bEM BO3AyXxa BHYTPU KOJOKOJA BHAYale OT HArpeBaHHUs HEMHOTO YBEIWYHBACTCS, a YPOBEHb BOJABI B KOJOKOJE
nonmxaercss . [lo Mepe pacxomoBaHMs KHCIIOpOJa IUIaMsl TOCTeNeHHO racHeT. bensiit docdopusiit anruapun pactBopsiercs B Boae . Cocyn
OXJIQXKJAETCsI, Ta3 B KOJIOKOJIE MMOCTETIEHHO YMEHbIIaeTcst B 00bEMe . YpOBEHb BOJBI B KOJIOKOJIE TIOBBIIIAETCS . B kpucTaminszarop nonenTe BoIbl B
TakoM 00BbeMe, 9TOOBI BHYTPH U CHAPYKH KOJOKOJIA YPOBHHU OBUTH OJJMHAKOBBI M COBIA/IAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe MpuOOp U NMPH MOMOIIU TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBACT FOPEHHUS.

Pesynbrarsr HabmoaeHMI

Yucno nenenuit B npudope, Yucno nenenuii B npudope,
3aIl0JIHEHHBIX BO3AYXOM (J10 3aIl0JIHEHHBIX ra3zamu (Iociie Kakoii ra3 npopearupoan?
MPOBEJICHUS PEAKIIVIH) MPOBEJIEHUS PEAKIIVIH)

BbiBOAbI:

B BBIBOJAX yKa3aTh CoJepiKaHHe KUCI0poaa B Bo3ayxe (B ).

Kontponbabie Bompocsr: 1.Kakoii ra3 pacxoayercs npu cxuranuu Gocdopa B Bozayxe? 2.Kakoit 006EM kuciaopoaa B Bozayxe? CKOIBKO 3TO
cocraBnsieT B mporenTax? 3.Ilouemy mist npoBeneHus dKcriepuMenTa 6epyT n30bITok hocopa?

4.Kakoif ra3z ocTayicsi B KOJIOKoJI€ rmocie cropanus pocdopa? 5.3ananus mis noarorosku k ' MA, BITP

YKaxkuTe, B KaKyi0 TPYIITY BXOST BEIIECTBA, 3aTPA3HSIIONINE BO3IYX:

1.BOISIHOM map, YIVIEKUCIIBIN Ta3; 2.CEpHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refnii, KUCIOPOT



TOUKA \!pocm

9 kiacc

JdemoHcTpaunoHHbIH dIkciepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJIe»
Teopernueckas uacth. PacTBopeHue BelIECTB IMpEACTaBIseT COO0OM ClIOKHOE (DU3HKO-XUMHUYECKOE SIBICHHE, 3aBHCSIIEE OT IPUPOJIBI
PacTBOPEHHOTO BEIIECTBA U PACTBOPUTENS, OT TEMIIEPATyphl U KOHIICHTPALUU 00pa3yIOIIErocsi pacTBOpa.

[Ipu pacTBOpeHHH KPHUCTAUIMYECKUX BELIECTB B BOJIE IMPOMUCXOIAT TPU OCHOBHBIX IHporecca. 1.PaszpyiieHne KpucTalIM4eCKON peméTKu
pacTBOPSEMOro BEIIECTBA — SHAOTEPMUUECKUI MPOLIECC.

2.I'upparauus, T.e. B3auMO/I€CTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI IpoIece .
3.IlepeHoc THAPATUPOBAHHBIX YACTUI[ OT TPAHUIIBI KPUCTAJUI-PACTBOP B OOHIMI 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BbI/ICJICHHEM, HU TIOTJIOMIEHUEM TETUIOTHI.

B 3aBucuMocTu oT TOTO, TEMI0BOH 3(h(PeKT Kakoro U3 AByX MPOLECCOB (pa3pylIeHHEe KpHCTala WM THApaTalis YacTHll) mpeodiagaer, o0mui
TEIUI0BOM 3(PPEKT pacTBOPEHHUS MOKET ObITh BEIMUYUHON MOJIOKUTEIHHON WM OTPULIATENIBHOM.

[pakTuyeckas 9actb. [{enb pabomul. ONPEACTUTH TETIIOBOH 3(h(HEKT pacCTBOPEHHUSI CEPHON KUCIIOTHI, THIPOKCHIA HATPUS U HUTPATa aMMOHHS .
Ilepeuens oamuukos yughposoii 1abopamopuy’. NaTIUK TEMIIEPATYPbI TNIATUHOBBIN .

Jononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKJITHHAS MMAlI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKa; IMMATeIh — 2 T .
Mamepuanvt u peakxmueoi: cepHast KUCI0Ta (KOHIL .); THIAPOKCH] HATPUS KPUCTAIUTMICCKUI; HUTPAT aMMOHHS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa W THUAPOKCHI HATpUsl SIBISIFOTCS arpeCCHBHBIMH BemlecTBamMu. HeoOXommmo ocTeperaThest HX
MOMaJlaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo MOMHUTH HpaBUIO pa3BeneHus KucioT. 4.Ha paGodem mecTe HOMKHBI OBITH
HEUTpanu3youme cpencTsa: 2%-Hple pacTBOPHI THAPOKapOOHATA HATPHS U YKCYCHON KUCIIOTHI.

HucmpyKkyus K 8bIn0IHEHUIO:

1.B mepBsrii ctakan Hastelte 50 Mt Bogbl. 2.C MOMONIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.0tmepbTe 10 MJI KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI U MEIJIEHHO, IPU MepeMEIINBaHUN PAcTBOPa CTEKJISHHOM MaJIouKoil BIUBaiiTe CepHYIO
kucinoTy. OOpaTuTe BHUMaHHE Ha MOPAIOK CMENIMBAHUS BOJBI M CepHOM KucioThl! CrlemuTe 3a M3MEHEHHEM TEeMIIEpaTyphl P PAaCTBOPEHHUH
kucinoTsl. Hanbonee Bricokoe OKa3aHue TEMIIEpaTyphl 3aHECUTE B TaOIuILy. JlaTUMK TIIATEIbHO TPOMONTE BOAOH.

4.Bo BTOpO# cTakaH IMOMECTUTE OKOJO 8 T TBEPAOTO MOPOIIKA THApPOKCcHIAa HaTpus u BierTe 50 mu Boawl. OmycTUTE AATYMK TEMIEpPaTyphl U
nepemeniaiire pactsop. OTMETbTE CaMO€ BBICOKOE 3HauU€HHE TeMIeparypsbl. TiaTeabHO IPOMONTE TaTYUK BOJIOM.

5.B Tpetuii cTakaH HachIbTE 15 T METKOKPUCTAJUIMYECKOTO HUTpaTa aMMOHUs U npuiente 50 mi Boasl. OmycTUTe JAaTYUK TEMIIEPAaTyphl U OBICTPO
nepemeniaiitre pactsop. Hanbonee HU3K0oe 3HaAYCHNE TEMITEPATYPHI 3aHECHTE B TAOJIHUILY.

PesynbTarsl n3mepenuil/Habmo 1eHuit

Hccnenyemas cucrema JIMCTHILTHPOBAaHHAs BOJIA Boga + H2SO4 Boxa + NaOH Boga + NHsNO3

Temneparypa, °C
Bbvi600wbi1:
OTtpa3uthb, kKakoi TermnoBoi 3¢ ekt mpeodiiaaeT Mpu pacTBOPEHUH B BOJE CEPHON KHUCIOThI, HUTPAaTa aMMOHUS, TUIPOKCH]IA HATPHSL.
Konmponvnvie 6onpoco:

1.06bsicHUTE, TOUEMY IIPU PACTBOPEHUH OJHUX BEILIECTB B BOJIE BBIJEISIETCS TEIUIOTA, IPYTUX — MOTJIOIIAETCsl.

2 Ilpennonoxure TEmI0BOH 3¢ ekt nmpoiecca pacTBOPEHHUS B BOAE THIPOKCH/IA KAJIHS.




TOUKA \'POCTA
IIpakTyeckas padora Ne 1. DjIeKTPOIUTHI M HEAJIEKTPOJIUTHI \

Teopernueckas yacTtb. [Ipu pacTBopeHUU B BOJi€ MOHHBIX COEJAMHEHUN MOJIAPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (CONBBATUPYIOT) 3apsiKEHHbIC MOHBI,
NepeBoJii MX B pacTBOp. MoOJEKyJsipHbIE COCJMHEHHUS COJBBATUPYIOTCS, HO HE PAcHajaloTcs Ha MOHBI . B mepBoM ciiyyae pacTBOp HPOBOJUT
AIEKTPUYECKUN TOK, BO BTOPOM HET .

Onpenenuth MPUHAIIEKHOCTh BEIIECTBA MM PACTBOPA BEIIECTBA K DJIEKTPOJUTAM MOKHO IPH MOMOIIM M3MEPEHHUs JEKTPONPOBOAHOCTU. Ecim
AIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIAEAyeMbI 00BEKT — 3iekTponut. Ecnu 3HaueHue snextporpoBogHoctd MeHbine 20 MkCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Llenv pabomol’. onpenenuTh MPUHAJJICKHOCTh BEIIECTB, CMECe BEIIECTB U PACTBOPOB BELIECTB K 3JEKTPOIUTAM U HEDJIEKTPOIUTAM .

Ilepeuenv damuukoe yugposoi nabopamopuu: AATIUK SIEKTPONPOBONHOCTH . JlomonHuTensHOe 00OpymoBaHMe: cTakaHbl Ha 50 MJ; IITaTUB C
3a)KUMOM; MPOMbIBaJKa . MaTepuaibl U peakTUBBL: TUCTUILIUPOBaHHAs BOjAa; 1Mo 20 MJI 3TUIIOBOTO CIUPTA, OEH3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa crmupta (1:1), 5%-Horo pactBopa xjopuna HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOPOAa; 5%-HOro pacTBopa TMIPOKCHIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYUMU KUAKOCTSIMH (CIIUPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOIHKHO OBITH OTKPBHITOTO OTHSL.

HUnempyxyus k einonnenuio:

1.B cTakan moMecTHTe MOBApEHHYIO COJIb U OIYCTUTE B CTAKaH JATYUK JIEKTPOIPOBOAHOCTH . [IpOBOIUT 1M COIb SNIEKTPUIECKUN TOK?
2.AHaJOTU4HbIE IEHCTBUS IPOBEIUTE € caxapo3oii . 3 . B crakan Haneiite 20 M rccieayeMoro pacTBopa.

4.0mycTuTe B HETO JaTYUK AJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBIA B Janke mTartuBa. HabnromaiiTe 3a M3MEHEHHWEM 3HAUYEHUS JICKTPOIPOBOAHOCTH.
Korna noka3anus 1atymka nepectTaHyT U3MEHSTHCS, 3allUIINTE ero 3Ha4YeHHe B TaOIHUILy .

5.00parute BHHUMaHue! J[aTuuMK TOCIE KaXKJIOro OMBITa TIIATEIBHO MPOMBIBAETCS BOJOW. 6.3aTe€M JAaTUMK OMYCTUTE B CIICAYIOUIUN PacTBOp .

AHasiornyHble JeMCcTBUS MpoJIeNaiiTe co BCEMU paCTBOPAMHU. Pe3ynbTarhl H3MepeHuit
Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DAEKTPOIUT UIH HEIIEKTPOJIUT
1
2

Konmponvnsie sonpocoi:

1.O0pamiaroT BHUMaHUE, YTO HU JUCTUUIMPOBAHHAS BOJAA, HU TBEPJAS COJIb HE MPOBOJAT JEKTPUUECKOTO TOKA. TeM He MEHee pacTBOp COJIU B BOJIE
MPOBOAMT IEKTPUUECKUN TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABMXKHBIE 3apsbl. [1og 3To HaOmoneHne BBOJSAT ONpeieiICHHIE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIIUTUUECKON TUCCOIUAINH.

2 . Bcerna i BoJiHBIE PaCTBOPHI BEUIECTB MPOBOIAT dJEKTpUUeckuil Tok? He Bcerna, T.e. HEKOTOPhIE BEMIECTBA HE JAIOT MOHOB MIPU PACTBOPEHUH .
DTO — BENIECTBA C MOJEKYIISIPHOM KPUCTATHYECKOM peméTkon.  3.3amanus ams noarotosku k [MA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

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

b) DnexTpuueckuii TOK TPOBOJIUT:

1.pacTBOp ATUIIOBOIO CIUPTA; 2.pacTBOP IIIUUEPHHA; 3.paCTBOP IIFOKO3bI; 4.pacTBOP TUAPOKCH/IA KAJIBIIUS.

JlaGopaTopHslii onbIT Ne 1. « Biusinne pacTBOpHUTEJIsI HA TMCCOLHALHIO



TOUKA \!pocm

Teopernueckas yacTb. Bo MHOIrHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJIILHOW MEpe KOBAJICHTHBINA Xapakrep . MamonosspHbie
pacTBOpuTeNd (COMPT WIM AaleTOH) COJIbBATUPYIOT MOJEKYyJabl LeaukoM. IIpu ngoGaBiieHMM BOABI OHAa COJIBBATUPYET MOHBI, BbI3bIBAs
JIEKTPOJINTUYECKYIO JUCCOLMaluo . L[BeT pacTBOpa npu 3TOM U3MEHAETCS, a 3JIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMupoBaTh MPEICTABICHUE O POJIA PACTBOPHUTENS B DJICKTPOIUTHIECKOMN TUCCOLUAIINN.

Ilepeuens oamuuxos yugpoeoii 1abopamopuu’. ATIUK SJIEKTPOIPOBOJTHOCTH .

Jononnumenvroe 060pyoosanue. 1Ba BRICOKUX XUMUYecKHX cTakaHa (50 Mir); CTeKIIsIHHAS TaloYKa.

Mamepuaner u peaxmueswvr. CUCI2 Ge3BoaHBIH (MMeeT KOpUUHEBBIH LBeT . [loyyyaroT, HarpeBast KpUCTALIOTUAPAT B YaIlIKe JJIsl BHINTAPUBAHUS . XPAHAT
B IUIOTHO 3aKpPbITOM COCYJ€); alleTOH WX CIUPT .

Texnuka 6ezonachocmu: 1 . CnupT M aleToH — roproyue BemiecTBa. He mcmonb3oBare OTKpbITOE MmiaMsa. CrenuanabHble MEpbl 0€30MacHOCTH TMPH
pabote ¢ roprouuMu xuaKocTsMu. M30erats nonagaHus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

2 . [Ipu nomaganuu CMBITh XOJOAHOM BOAO# 0e3 MbuIa.

Huempyryus k 6binonenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 M1 cipTa WM aneToHa .

2.PacTtBOpHTE BelIECTBO, MEPEMEIINBAs COAECPKUMOE CTaKaHa CTEKJISHHOW Najioykoil. Ecim pacTBOpUTH COJIb NOJHOCTBIO HE YHAETCs, aKKypaTHO
CJIEMTE MOJYYEHHBIN pacTBOP B APYIOW CTAaKaH.

3.Ilorpysute B pacTBOp LyN JaTYUKA dJIEKTPOIPOBOAHOCTH U U3MEPBTE IIEKTPOIPOBOAHOCTD .

4.0O0paruTe BHUMaHKE Ha [[BET pacTBopa. [Ipuieiite k pactBopy 25 mit Bogsl. [lepemenaiite, oOpaTute BHUIMaHUE HAa H3MEHEHUE OKPACKH.

5.M3mMeppTe 31€KTPOIPOBOAHOCTD IIOJYYEHHOTO pacTBopa .

PesynbTarhl n3MepeHunil/Ha0IIr0 IeHHI

BemectBo DIIEKTPOMPOBOIHOCTh B CIUPTE (AIIETOHE) DIIEKTPOIPOBOIHOCTH MOCIE 100aBICHUS BOJIbI

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

Konmponvuvie 6onpocwi: 1.0 4€M CBUIETETBCTBYET POCT AIEKTPOIPOBOTHOCTH COJIU MPH o0aBieHNH Boabl? 2 . [ToueMy n3MeHsieTcs BET pacTBopa’?
3 . Kak BimsieT nprposa pacTBOPUTENS HA 3JEKTPOIUTHYECKYIO AUCCONUANINIO?

Jla6opaTopHblii onbIT Ne 2. «CujbHBIE U c1a0ble 3JIEKTPOJIUTHD)

Teopernyeckas 4acTb. DJIEKTPOIUTAMU Ha3BIBAIOTCS BEUIECTBA, PACIAIAIONINECS HA MOHBI BCIEACTBUE AJIEKTPOIUTHICCKOM

JTUCCOLMAIMU. PacTBOpPHI 2NIEKTPOIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pOJA, TaK KaK MPOBOAAT DIEKTPUYECKH TOK 3a cu€T uoHoB. [lo
CIIOCOOHOCTH K AJIEKTPOIUTUYECKON IHCCOIMAIH JIEKTPOJMTHI YCIOBHO PA3NeNIIIOT Ha CHIIbHBIC U cialbie. CHIIBHBIE DJIEKTPOJIUTHI MPAKTUIECKU
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHE COJIU, HEKOTOPhIE KUCIOTHI U MIEI0YH
. Cnabple 37eKTPO- JIUTHI JUIIh YACTUYHO JHUCCOIMUPOBAHBI HA HOHBI, KOTOPBhIE HAXOAATCS B TMHAMUYECKOM PABHOBECHUU C HEJIMCCOIMUPOBAHHBIMHU
MoJieKkystamMu . K cJ1abbIM 3JIEKTPOIMTaM OTHOCSITCSI MHOTHE OpPTraHUYeCKHE KHCIIOTH 1 OCHOBAHHS .

[IpakTudeckas 4actb. [Jens pabomul: ONpPENENHUTh, SBISIOTCS U BBIAAHHBIE BEUIECTBA CHUJIBHBIMU WU CIAOBIMHU DJIEKTPOJIUTAMHU HAa OCHOBAaHUH
U3MEPEHUS JICKTPOITPOBOAHOCTH X PACTBOPOB .

Ilepeuens oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIPOBOJTHOCTH .

Jlononnumenvroe 06opyoosanue. TP XUMUUECKUX cTakaHa (25—50 miT), mpoMBIBaiKa ¢ JUCTHIUTMPOBAHHOMN BOJIOH .

Mamepuanst u peaxmussi: 10 %-Hble pacTBOPHI CONSHOM, a30THOW M YKCYCHOM KHCIIOT (3KeTaTeNbHO B KamnelbHUIaX ); GUIbTpoBaibHAS Oymara .




TOUKA \'pocm
Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30MaCHOCTH MPHU paboTe C KUCIOTAMH U IIEIOYaMH. \

Huempyxyus x gelnonenuio:

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

3.U3MepbTe 3IeKTPOIPOBOJHOCTD KAXKAOTO PACTBOPA, BHITHPAs LIIYyM (PMIBTPOBAIBHOM OyMaroi mocjue Kaxaoro M3MEpPEeHus .
Pe3ynbTaThl N13MEpeHUH

No poOb1  [3HaueHue 3neKkTpornpoBogHOoCcTU, MKCM/cM  |Ha3BaHue BBIJaHHOTO BEIIECTBA

1
2
3

Bwv1600v1: OTpazute NpruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaM. KOHTpOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp CONSTHOM KHCIOTHI JIyUIlle TPOBOJAUT NEKTPUUECKUIN TOK IO CPABHEHHIO C PACTBOPOM YKCYCHOM KUCIOTHI?
2.K KakuM 3JIeKTpOJIMTaM OTHOCUTCS PACTBOP a30THOU KUCIOTHI? 3 . 3amanue s noaroroBku k ['MA, BITP

q)OpMyHBI TOJBKO CHa6BIX QJICKTPOJUTOB IIPEACTABJICHBI B pﬂﬂy:
1.Ca(OH)2, H2S, H2SOs4  2.H2CO3, NH3-H20, H,S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl,, HBr

JeMoHcTpanuoHHbIi onbIT Ne 2. «M3yyeHue BAUSIHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKMm)

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(UKALUMU Tpubopa JUIsl U3yYeHUs XUMHUUYECKUX peakiuil. B oHONH KOHCTpyKLMHU pojb peakropa
BBITOJIHSICT OOBIYHAS MPOOUPKA, B IPYTOi, OoJiee COBpeMeHHOM, — cocya JlanmonbTa.

OpnHako TeXHHMKA IEMOHCTPALMU IKCIEPUMEHTA OCTAETCs OAMHAKOBOW. MeHseTcsl TUIIb MOPSI0OK CMELIMBaHUs pearupyonux semects. CHayana B
IPOOUPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCIOTHI, @ B HErO MOMEIAeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

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

Ilepeuens oamyuxos yugposoti 1abopamopuu. JaTINK TEMIIEPATYPHI ITIATHHOBBIM.

Hononnumenvrnoe ob6opyoosanue. IpudOp A U3YyYEHUsI CKOPOCTU XMMHMYECKMX PEaKLMi; 3JIeKTpUUecKas IJIMTKa; CTakaH XMMU4Yeckuid Ha 250 mu;
HINaTesb; KPUCTAJUIU3ATOP JUIsl MpoMbIBaHuUs cocynoB Jlannonbra; npobupku [1X-21 (3 mr .) .

Mamepuanet u peakmugut: consiHas kuciota (4%-neiit); consinas kuciota (10%-Helil); KycOYKH MpamMopa; HOPOIIOK MpaMopa; YKcycHas kuciota (6%-
HBII); HUHK; IepoKcu]l Bogopoaa (3%-Hblil); nuokcua Mapranua (IV) .

Texnuka 6e3onacnocmu.; CobitoaTh MpaBuia paboThl ¢ KUCIOTaMH U HArpeBaTEeIbHBIMU 3JIEKTPUUECKUMU PUOO- pPaMu .

Hucmpyxkyus k 6binoanenuio:

Onvim 1.BaustHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakluu

B onHO koseHO cocyna JlanmonbsTa Hanewte 3 mut 1 M pacTBOp YKCYCHON KUCIOTHI (F16%-HBIH pacTBOp), B APYroe KOJICHO MOMECTHTE 2—3 TpaHyJIbl
nrHka. Bo BTropoii cocyn Jlan- monpTa Haneite 3 ma 1 M comnsiHol kucnothl (@4%-HEbIi1), B 1pyroe KojieHo — 2—3 rpaHyibl nuHKa . [IpucoeamHuTe
cocyabl JlaH07bTa K MAHOMETPUUYECKUM TPYOKaMm.

Obpamume enumanue! OAHOBPEMEHHO IepeselTe KHUCIOThl B cocynax Jlanmonbra Kk rpaHynaMm nuHkKa. CpaBHUTE YpPOBHH KHAKOCTU B
MaHOMETPHYECKUX TpyOKax. VYuyamuecs 1enaoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHi .



Onvim 2. BnusiHue KOHIEHTPALUK PEearupyIoIMX BEIIECTB Ha CKOPOCTh XMMUYECKON peakiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HO# COJSHON KUCIOTHI, B IPYroe KOJEHO nmoMecTutre 2—3 rpaHyiibsl HMHKA . Bo BTOpoi cocyn
Jlannonbra nHaneiite 3 ma 10%-HOM CONSHOM KHUCIOTBHL, B Apyroe KojleHO — 2—3 rpanyiabl nuHkKa. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHMMaHue! OIHOBPEMEHHO IepenelTe KUCIOThl B cocyaax Jlanmonpra K rpaHynaMm LuHKAa. CpaBHUTE YpOBHU JKMJIKOCTH B
MaHOMETPUYECKUX TPYOKax. VYuyamuecs Ae1ar0T BBIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIUH.

Onvim 3. BnusiHue TeMrepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKON peakiuu

B onHo koneno cocyna Jlangonera Hanelre 3 ma 10 % constHOM KHMCIIOTBI, B APYroe KOJIEHO MOMECTUTe 2—3 rpaHyibl HUHKA . Bo BTOpoO# cocyn
Jlanponbra Hamedte 3 mu 10%-HOHM cons- HOW KHUCJIOTHI, HarpeTod Ha BoAsHON Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyap! Jlana0nbTa K MAHOMETPHUUECKUM TPYOKaM.

OOpatute BHMMaHue! OIHOBPEMEHHO IepenelTe KUCIOThl B cocyaax Jlanmonpra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHU JKMJIKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUUECKUX PEAKIINH .

Onvim Ne 4. BiiusiHME IOBEPXHOCTU CONIPUKOCHOBEHUSI PEarupyroLINX BEUIECTB HA CKOPOCTh XUMUYECKON PEaKIIUU

B oano koneno cocyna Jlannonsra HaneiTe 3 M1 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momectuTe 1 r Mpamopa, B34ATOro B Buje Kycouka. Bo
BTOpOil cocya Jlannonbra Haneire 3 mit 4%-HOU CONSHON KUCIOTHI, B Apyroe KojeHo — 1 r nopormika Mpamopa. IIpucoenunure cocyasl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepesielTe KHUCIOTHl B cocynax Jlangonbra Kk Mpamopy IuHKa. CpaBHUTE YpPOBHM JKUAKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1€1at0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUYECKUX PEAKIIUH.

Onwvim 5. BnusiHue KaTtaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bogo#, Harpetoii 10 50 °C, momectuTe 2 A1eMOHCTpPAlMOHHBIE TPOOUPKH ¢ 2 M1 3% -HOTO pacTBOpa IMepoKcHIa BOAOPOa. BeiiepKuBaOT
npoOMpPKH B BojE OKOJIO 2 MHUH. W3BiekuTe nmpoOUpKH U3 BOASHOW OaHU M IPOAEMOHCTPUPYHTE ydallMMCSl pe3yibTaT — HAa CTEHKAaX MPOOMpPKH
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupok BHecHTe Ha KOHYMKe mmarens auokcun mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (GakTOpPOB 3aBHCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasnoxeHHe MNepoKkcuaa BoOJIOpoJa B
NPUCYTCTBUM Juokcuaa Mapranua (IV) cuauana uaér oueHb ObICTpO, a 3aTEM 3aMelsieTCs?

3.3amanus 1)1 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH:

B Tpu onuHakoBble MPOOMPKU YYEHUKH HAIMUIIM 1O 5 MJI pacTBOpa COJISHOM KHCJIOTHI OAMHAKOBOM KOHIIEHTpaluu. B mepByro mpoOUpKY MOJIOXKUIN
CTPYXKKHU >KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Mertamia. Haubollee MHTCHCUBHO BBIICICHHE Ta3a HAGIIOIANM B TpeTheil IPOOHPKE ¢ Heu3BecTHHIM MeramioM. BoCt
BTOpOH NMpOOHMpKE ¢ IMHKOM MHTEHCUBHOCTH BBIJICJIEHUS Ta3a OblUla MeHbIE, 4YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIIOIIEr0 Ha CKOPOCTh peakiuu, Habmomanu ywammecs? 6) Kakoit meramn mor
HaXOJUTHCS B TPEThel nmpoOupke? 3anuinTe Ha3BaHUe MeTallia.

4. Ha rpaduke mpejacraBieHa 3aBUCUMOCTh KOHIIEHTPAllMM HCXOAHBIX BEUIECTB M MPOJIYKTOB PEaKIHH OT BPEMEHHU
MPOTEKAHUS PEAKIIHH:

Puc. 20. I'padguk 3aBUCUMOCTH KOHILIEHTPAIIMM HMCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHHU NPOTEKAHUS A

peakuu
Onpenenurte, Kakasi KpUBasi OMUCHIBACT N3MEHEHHE KOHIICHTPAIIUH NCXO/IHBIX BEIIECTB, a KaKas — MPOyKTOB PEAKIHH .

N
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