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TOUKA h’pocu

[MosicHuTebHAS 3aNHCKA
Pabouast mporpaMma mo XMMHUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTABIEHA HA OCHOBE MOJOKEHUI 1 TPeOOBaHHIT K pe3y/ibTaTaM
OCBOEHHsI OCHOBHO# 00pa30BaTeNIbHON NMPOrpaMMBl, MPEACTaBlIeHHbIX B DenepanibHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM CTAHAAPTE OCHOBHOTO
obuiero oOpazoBaHusi, yTBep KI€HHOro nprukasoM Munucrepcrsa odpasoBanusi u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom OcHOBHOIA
oOpazosarenbHoit mporpammbl MKOYVY Tensbunckas OOIL ocHoBHOro odiero odpa3oBaHus, npuMepHoit paboyeil nporpammbl MHCTHTYTA CTpaTeruu
pasButus odpasosanus Poccuiickoit Akanemun obpasosanus M, 2021

Ha 6a3e nenrpa «Touka pocra» obecrnedynpaercsi peannsanus o0OpazoBaTeIbHbIX MPOrpaMM €CTECTBEHHOHAYYHON HaNpaBJIEHHOCTH, pa3padOTaHHbIX B
COOTBETCTBUH € TpeDOBAaHUSIMH 3aKOHOJATENbCTBA B cpepe oOpazoBaHus U ¢ yu€ToM pekomeHnauuii PenepaibHOro oneparopa y4eOHOro npeamera
«Xumusy. OOpazoBarenbHas IpoOrpaMMa MoO3BOJIAET HHTErPUPOBATh PeaTi3yeMbIe 3[1€Ch MOAXOAbL, CTPYKTYPY U COAEPIKaHUE MPU OPraHHU3ALHH
oOyuenusi xumuu B 8—9 kyaccax, BLICTPOEHHOM Ha 0aze m000ro u3 aoctynHeix yuedHo-meroanueckux kommiekcos (YMK). Ucnons3oBanue
o0opy/10BaHus LIEHTpa

«Touka pocTa» MO3BONAET CO3AATH YCAOBHUS:
e JUIS paCLUMPEHHUs COJIePKAHMUS LIKOJBHOIO X MMHUYECKOro 0Opa3oBaHus;
e JUIS MOBBIIIEHHS MTO3HABATEbHOM aKTHBHOCTH O0Y4YarOIIMXCSl B €CTECTBEHHOHAYYHOMH 001acTH;

e IS PA3BUTHUS JTUYHOCTH peOeHKA B MpoLiecce OOyUeHHsT XUMHIH, €ro CocOOHOCTeH, HOPMUPOBAHUS U YIOBIETBOPEHHS COLIMATBHO 3HAUHMBIX
HUHTEPECOB U MOTPEeOHOCTEI;

* J1A pa6OTbl C O,Z[apéHHbIMH LIKOJIbHUKAMH, OPraHUu3alii UX Pa3BUTHA B PA3JINYHBIX obmactax oﬁpasosmenwoﬁ, Taopqecxoii OCATCIIBbHOCTH.

IIpumensist uudposbie 1abopaTOPHK Ha YPOKaX XMMUH, YYaLIMeCcs CMOI'YT BBITOJHUTbh MHOKECTBO JIAOOPATOPHBIX paboT M SKCIIEPUMEHTOB 110
NporpaMme OCHOBHOM LIKOJIBI.

TOUKA \!pocu
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TOUKA \!poc'm

KparTkoe onucanue noaxoaos K CTPYKTYPHPOBAHHIO MATEPHAIOB
B obpasosarensroii mporpamme (OIT) npencrasnens! cnenyoue pasaensl:
1. MeTozb! n3y4eHus BELIECTB U XUMHYECKHUX SIBJICHUI. DKCIEPHMEHTAIbHBIE OCHOBBI X HMHH.

2. TlepBoHauaybHbIe XUMHYECKHE MOHATHS . 3 . PacTBOpbl. 4. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeMHEeHUI. 5. Teopust SNIEeKTPOTUTHYECKON
auccounanuu. 6. Xumudeckue peakuuu. 7. XUMHYECKHE 3J€MEHTHI (CBOHCTBA META/LIOB, HEMETA/LIOB U UX COSTUHEHUIT).

B OCHOBY BbIJI€/IEHHUS TAKHX PA3/IEJIOB 3aJI0’KEH XUMHYECKHI SKCIIEPUMEHT, TPAJAMLIMOHHAsS cucTeMa n3yueHust xumuu. OCHOBHOM (opmoii yueOHOH
NEeSITeNIbHOCTH SIBIISIETCS. XUMUYECKUI SKCIIEPUMEHT, MPOBOAMMBIiA B BHJIE J1aDOPAaTOPHBIX, MPAKTHYECKUX padOT U AeMOHCTPALIMIA.



,Z[CMOHCT]J&HI/IOHHI)IFI SKCNECPHMCHT NPOBOOUTCA B TOM ClIy4da€, €CJIM OH OMAaCCH AJIA BBIMOJTHECHHA YHALLWMUCA HITU HMEKo LIUHCA l'lpH60p npe€acTaBJICH
B CAMHCTBCHHOM 3K3CMILTAPE.

Ja n3yvenus npeamera « XHMHS» HA ITANE OCHOBHOrO o0mero ofpasosanns oreoantcs 134 uaca: 8 knace - 68 yacos; 9 knacc —66 4acos.
Hannas oOpazoBaTenbHas nMporpaMma o0ecrneurBaeT YCBOCHHE YYallMMUCA BaKHEHLINX XMMHYECKHX 3aKOHOB, TEOPHIi H NOHATHI; popMHpyeT
NpeacTaBleHHe O PO XUMHH B OKPY)KaKoLLEM MUpe H )KH3HH YeoBeka. IIpu 5ToM oCHOBHOE BHUMAHHE YAENAETCA CYLIHOCTH XUMHYECKHX peaKL i
H METOZIAM HX OCYIIECTBJIEHHSI.

OOHHM 13 OCHOBHBIX MPHHOUIOB MOCTPOCHHA NMPOrpamMMbl ABJIACTCA MPUHLUKUIT AOCTYIIHOCTH . BKCHepI/IMeHTa.HbeIe JaHHBIC, TTOJIY4Y€HHBIC
yYaIlHMHUCA ITPHU BBIIMOJHCHHU KOJIHYCCTBCHHBIX OIBITOB, MO3BOJIAKT yYALTHMCA CAMOCTOATENIPHO NC/IATh BBIBOABI, BBIABJIATE 3aKOHOMECPHOCTH.
HOI[XOI[bl, 3ANIQKCHHBIC B COACPXKAHHE ITPOrPaMMBbl Kypca, CO30ar0T HEOOXOHMBIE YCNOBUA IJ1A CUCTEMHOIO YCBOCHHA YHAUIUMHCA OCHOB HAYKH, IS
ofecneueHus Pa3sBHBAIOLIECTO H BOCITHTHIBAIOIICTO BO3ICHCTBHSA 06yqe}mﬂ Ha JJHYHOCTE y4alleroc:.

@opMupyeMble 3HaHHA JOJKHBI CTATh OCHOBOI CHCTEMBbI YOSKIEHNIT INKONBHHKA, LIEHTPAJILHBIM AJPOM €r0 HAyHHOIO MHPOBO33PEHHS.

OnHcaHue MaTepHATbHO-TeXHNYecKoii 6a3bl ueHTpa «Touka
POCTA», HCMIOIbL3YEMOro ISl PEANTH3ANHHOOPA30BATEIBHBIX MPOrPAMM B PAMKAX MPENOAABAHAA XHMHH
Hugpoeas (komnwvromepuan) rabopamopun (LI}, nporpaMMHo-anmnapaTHbIi KOMILIEKC, JATYHKOBAA CHCTEMA — KOMIUIEKT yueOHOTo
000pynOBaHus, BKIKYAKILNI H3MEPHTENBHBIH OJI0K, HHTEpdeiic KOTOPOro No3BONAeT 00ECIeYHBATh CBA3b C MEPCOHANIBHBIM KOMITBIOTEPOM, 1 HAOOp
JATYHKOB, PErHCTPUPYIOINX 3HAUEHHS PA3HUHBIX (PU3HUECKHX BETHYHH.

Hamuur memnepamypst nramuino6stii — NpOCTOH H HANEKHBIHA JATYHK, IPEAHAZHAYEH I H3MEPEHHS TeMIIePaTyPhl B BOAHBIX PACTBOPAxX H B
ra3oBbIx cpenax. Mmeer paznuunblii quana3zoH uamepeHuil ot —40 no +180 oC. TexHuueckne XapakTePUCTHKH AATHHKA YKA3aHbl B HHCTPYKLIHHU 11O
3KCITyaTaLlH.

Hamuux memnepamypol mepmonaprsiii npeIHa3HA4ueH A H3MepeHns Temnepatyp 1o 900 <C. Fcnonb3yeTcs npu BHINONIHEHHH paboT, CBA3aHHBIX €
H3MEepPEHHEM TEMIIEPaTyp MIIAMEHH, TJIaBJICHUs U Pa3JIoKEHHS BEILECTB.

Hamuux onnmuueckoit nromuocnut (Koropumemp) — NpEAHAZHAYEH JUIA U3MEPEHHA ONTHYECKOH INIOTHOCTH OKPAleHHBIX pacTBOpOB. Mcnonbsyercs
npu u3yueHHu TeM «Pactpopery, «CkOPOCTE XUMUYECKUX PEAKLHIY, ONPEAEISHHN KOHIIEHTPALMH OKPAIICHHBIX HOHOB.

HAamuux pH npenHasHaueH 1 H3MepeHHs BofoponHoro nokasaresns (pH) BOAHBIX pacTBOPOB B Pa3iIMYHBIX HCCIEAOBAHMAX OOBEKTOB OKPYKAKOILEH
Cpenel.

Hamuur 3nexmponpoeoonocmu npenHasHaueH A1 H3MEPEHHS YAEBbHOH 3NeKTPONpOBOAHOCTH KUAKOCTEN, B TOM 4HCNe U BOAHBIX PaCTBOPOB
BelecTB. [IpHMEHsIeTCA MPH H3YYEHHH TeOPHH JIEKTPOIHTHYECKOH AUCCOLHALIMH, XapaKTePHCTHK BOAHBIX PACTBOPOB



TOMKA \'poan
\ Hamuuk x10pud-uonoe ucnonbp3yercs Ajsi KONM4eCTBEHHOrO ONpeeeHHs COAePKaHHs HOHOB XJI0Pa B BOAHBIX PacTBOPax,

rnoyse, npoaykrax nuranus. K rardanky nojkiroyaercs HoHocenekTiBHbIi snekTpon (MCD) (pabouwnii 3nekTpon), MOTeHIHaN KOTOPOro 3aBUCHT OT
KOHLIEHTPALIUK OINPeJIeNIsieMOro HOHa, B IAaHHOM ciiyyae oT koHueHTpaunu aHuoHoB Cl™. TTorenunan MUCD onpeaensroT OTHOCUTENBHO 3JIEKTPO/ia
CpPaBHEHMS, KaK TIPABUIIO, XJIOPCEPEOPSIHOTO.

Jamuuk numpam-uonoe npepHasHayveH sl KOJIMYECTBEHHOrO ONPEIeIEeH sl HUTPATOB B Pa3IMYHBIX 0OBEKTaX OKPY’Karollei cpe/ibl: BOJE, OBOILAX,
dpykTax, KondaCHLIX U3AENUAX U T. 1.

Mukpockon yudghposoii npenHasHaueH st u3yuyeHust GOpMbl KPUCTAJIOB U HAOJIOAEHHS 32 POCTOM KPHUCTaJLIOB.

Annapam 0114 npoeedenus xumudeckux peaxyuil (AIIXP) npennasHayeH i NOJy4eHUS U JEMOHCTPALUH CBOHCTB TOKCHYHBIX MAPOB U ra3oB . JTH
BELIeCTBA MOJIy4aroTCs B KoJOe-peakTope, U Npu HarpeBaHuu (Kiiu 6e3 HarpeBaHusi) ra3000pasHble BEIIEeCTBA MPOXOIAT Yepe3 MOorJIOTHTEbHbIE
€MKOCTH (HacaJlKi) C paCTBOPaMH PEareHTOB, BCTYMAKT C HUMHU B peakiuto. M30pITOK raza norjouaercs >kKUAKUMHI U TBEPABIMHU PeareHTaMu, a TakKe
AKTHBUPOBAHHBIM yIJIEM. ANnapar Jaliie BCero UCMONb3YIOT I MONYYeHHUs U IeMOHCTPALMHU CBOICTB XJI0pa,

cepoBonopoaa. Ilpubop 011 demoncmpayuu 3a6UCUMOCHN CKOPOCHU XUMUYECKUX PEAKYUIl OM PA3IUYHBIX (PUAKMOPOE NCTIONB3YIOT MPU
U3YYEHUU TEMbI

«CKOpOCTh XUMHUYECKO# peakiuim» 1 TernoBoro d¢dexra xumugeckux peaxuuii. ITpudop naér BO3IMOKHOCTb HIKCIEPUMEHTATBLHO UCCIEI0BATD
BJIMSIHUE HA CKOPOCTb XUMHUYECKUX PEaKLUH CIeAYIOIHX (PAKTOPOB: MPUPOALI PEarupyoluX BEEeCTB, KOHLEHTPALMH PEarupyIOLINX BEIeCTB,
MJIOIA/IM IPAHULIbI pa3jiena (a3 B reTeporeHHbIX cucreMax (MOBEPXHOCTH CONMPHUKOCHOBEHMS MEk/1y PearupyroIiMU BeLeCTBAMHM ), TEMIEPaTyPbl,
KaTajamu3aTopa, MHrMOUTOpA.

ITunemxka-o0o3amop — npucnocoOieHue, UCIOIb3yeMoe B 1abopaTopuu [Uls OTMEPHBAHUS ONpenenéHHOro o0beéma sxunkoctu. Iunerku
BBIYCKAIOTCS TIEPEMEHHOr0 U MOCTOSIHHOrO 00béMa. B komriekThl 000pyA0BaHMs ISl MEIMLIMHCKUX KJIACCOB BXOJAT YA00OHbIE MUMETKU- 103aTOPbI
OJHOKAHAJIbHbIE, MTO3BOJISAIOLINE HACTPOUTh HEOOXOANMBIH 00BEM OTOMPAEMOit JKHAKOCTH B TPEX Pa3IMYHbIX AHAMA30HAX.

Pabouas mporpamma no xumuu aast 8—9 k1accos ¢ Henoab3oBaHueM 06opyaosanust neHrpa «Touka pocra»

Ha 6a3e uenrpa «Touka pocra» obecrieunBaercs peann3anis 00pa3oBaTe/ibHbIX POrpaMM €CTECTBEHHO-HAYYHO H TEXHOJIOTMYeCKOH
HarpaBJIeHHOCTeH, pa3paboTaHHbIX B COOTBETCTBUU C TPeOOBaHUSIMH 3aKOHOIATEbCTBA B chepe 00pa3oBaHUs U C YUETOM PEeKOMEHJaluii
®denepanbHOro oneparopa yuedbHoro npeamera « XUMHUSY.

OGpa3oBarenbHasi IpOrpaMMa ro3BoJisieT HHTErPUPOBATh Peaii3yeMble MOAXOAbl, CTPYKTYPY M COJEP/KaHUe NP OpraHu3auuu o0yueHust XUMHH B
8—9 kuaccax, BBICTPOEHHOM Ha 0a3e j11000ro U3 A0CTYNHbIX yuyeOHO-MeToauYecknux komriekcos (YMK).



Hcnone3oBanue obopynosanus «Touka pocray npu peanusauuu ganHoi OIT no3Bosisier co3aarh yCioBust:

-1Isl PACHIMPEHUs CONEePIKAHUs LIKOJIBHOTO XMMHYECKOr0 00pa3oBaHHus,

~1J1s IOBBILIIEHHs IO3HABATENbHOM aKTHBHOCTH O0y4alOIIMXCsl B €CTECTBEHHOHAYYHOI 00J1acTH;

TOUKA \‘poan ) .
\ -1 Pa3BUTHSA JTUYHOCTH pedéHKa B mpouecce 00yueHHst XMMHIH, ero CrocoOHOCTeH, POpMUPOBAHUS U YAOBIETBOPEHUS

COLIMAJTbHO 3HAYMMBIX HHTEPECOB U MOTPeOHOCTEH;

-171s1 paboThI ¢ OAPEHHBIMY IIKOJIbHUKAMH, OPTaHU3ALMU X PA3BUTHS B PA3IMYHBIX 001acTsIX 00pa30BaTENbHOM, TBOPUECKON AATEIbHOCTH.

HopMbl 0L1eHOK 32 BCe BH/IbI NPOBEPOYHbIX padoT

«5» — ypOBEeHb BBINOJHEHHUs TPeOOBaHHI 3HAUUTEJBHO BBILIE yJOBJIETBOPUTEILHOTO: OTCYTCTBHE OMINOOK, KaK MO TEKYLIEMY, TaK U MO MPeablayLeMy
yuebHOMY MaTepuany; He Oonee OHOTO HEeAOUETA.

«4» — ypOBeHb BbINOJIHEHUS! TPeOOBAHMIT BbILIE YAOBJIETBOPUTENILHOTO: Halu4Yue 2—3 omnOOK 1 4—06 HeI0UETOB 0 TeKyIueMy y4eOHOMY
marepuaiy, He donee 2 omnbOK niu 4 HELOUETOB MO MPOHACHHOMY MaTepHally; UCMOIb30BAHUE HEPALIMOHAIBHBIX MPHEMOB PeLIeHHUs yueOHOH
3aa4H.

«3» — IOCTAaTOYHBII MUHUMAJIbHBIH YPOBEHB BBINONHEHUs TPeOOBaHUI, NPEeNbABIsAEMbIX K KOHKPETHOI padore: He Oonee 4—6 ommbdok unu 10
HEZO4ETOB MO TeKyIeMy yueOHOMy MaTepuaiy, He donee 3—5 ommbok nnn He Oonee 8 HETOYETOB MO NMPOHAEHHOMY y4eOHOMY MaTepHay.

«2» — ypOBEeHb BbINOJIHEHUs! TPeOOBAHUIT HIKE Y/IOBIETBOPUTENBLHOIO: Haimu4ue Oonee 6 ommnbok miu 10 HEIOYETOB M0 TeKylIeMy MaTepuany;
bonee 5 ommnbok nnu donee 8 HEAOYETOB MO MPOHAEHHOMY MaTepUAIy.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA
YYEBHOT'O NIPEJJMETA «XUMHWsA» B OCHOBHOMU HIKOJIE

W3yueHue XuMHK B OCHOBHOI LIIKOJI€ HANpPABJIEHO HA NOCTUKEHHUE 00YUarOIUMUCS IMUHOCTHBIX, METAMPEAMETHBIX M MPEJAMETHbBIX Pe3yJIbTaTOB
OCBOEHHs Y4eOHOTO Mpeamera.

JIMYHOCTHBIE pe3yIbTaThI
JIN4HOCTHBIE pe3yNbTaThl OCBOCHHS TIPOrPAMMbI OCHOBHOTO 0011ero 00pa3oBaHus JOCTUTAIOTCS B X0Ae 00yueHUs] XUMUH B €IMHCTBE yueOHOit u
BOCMUTATENbHOMN AesaTenbHOoCTH OpraHu3aluy B COOTBETCTBUH € TPAAULMOHHBIMH POCCUMCKHUMH COLIMOKYJIBTYPHBIMU U TyXOBHOHPABCTBEHHBIMU



HCHHOCTAMHU, NPHHATEIMH B oblecTre npaBujIaMHi U HOpMaMH NMOBECACHHA, U criocodeT BYIOT MpoUcCCaM CaMOIMO3HAHHA, CaMOPAa3BHTHA U
COLHAJIH3alHuH OGy‘lﬁlOH.IHXCH.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAOT CHOPMHPOBAHHOCTD, B TOM YHCJIE B YaCTH:
Hampuomiueckozo eocnumanun

l. LIEHHOCTHOrO OTHOLIEHHUSA K OTE€UECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY H HayUHOMY HacleAMI0, MTOHMMaHUsA 3Ha4€HHA X1 MHYECKOH
HayKH B )KH3HH COBPEMEHHOT0 00LIecTBa, CMOCOOHOCTH BlIafeTh AOCTOBEPHOH HH(pOpMaunel O nepeaoBBIX JOCTHXEHHSIX U OTKPBITHAX
MHPOBOI H OT€YECTBEHHOH XUMHH, 3AHHTEPECOBAHHOCTH B HAY4HBIX 3HAHUsX 00 yCTpoiicTBe Mupa H 001IeCTBa,

T'paxncoancrozo socnumanus

1. mpeacTaBneHus O COLMAIBHBIX HOPMAaX M MPABHIIAX MEIUIMUHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOIH COBMECTHOM
AeATeNbHOCTH NMPH BBIMONHEHHH Y4eOHbIX, MO3HABATENbHBIX 3aa4, BHINMOTHEHUH XHMHUYECKHX 3KCMEPHMEHTOB, CO3NaHNH Y4eOHBIX TPOEKTOB,
CTpPEMIIEHHS K B3aMOINOHHMAaHHIO 1 B3aHMOIIOMOLIH B MpoLiecce 3TOH y4eOHOI NeaTeNbHOCTH, TOTOBHOCTH OLEHHBATh CBOE NMOBEAEHHE U
MOCTYIIKH CBOUX TOBAPHILEH C MO3HLHH HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHHA MOCIEACTBHI MTOCTYIKOB,;

l[ CHHOCIII HAYHHO20 ROZHARUA

1. MUPOBO33PEHUECKHX NPEACTABIECHUIT O BELIECTBE 1 XHMHYECKOH PEaKLIH, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHK) Pa3BH THS HAYKH U
COCTABJIAIOILHX OCHOBY AJIsi MOHUMAaHKA CYIIHOCTH HAY4YHO!H KapTHHBI MHPa; NPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTUA
NPHPOIBI, B3aMOCBA3AX YEOBEKa C MPUPOAHOI Cpenoii, 0 poJiH XHMHH B MO3HAHHH 5THX 3aKOHOMEPHOCTEH,

2. no3HaBaTeJbHbIX MOTHBOB, HAalpaBJICHHBLIX HA MOJYYCHHE HOBBIX 3HAHUI1 MO XHMHH, HeOOXOOHMBIX 411 00 BACHEHHS HAa0II0 1aeMbIX
NpoUeCcCoB U ABJICHUI,

3. nmosHaBaTeNbHOH U HHPOPMALHOHHOM KYJBbTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSTENbHOI paboThl ¢ yueOHbIMH TEKCTAMH, CIIPABOYHOI
JUTEPATYpPOil, JOCTYMHBIMH TEXHHYECKHMH CPeACTBaMH HH()OPMALMOHHBIX T€XHOJOTHI,

4. uHTepeca K OOYYEHHIO M MO3HAHUIO, JIKOOO3HATENBHOCTH, FOTOBHOCTH H CIIOCOOHOCTH K CaMOOOPa30BaHHUI), HCCIEAOBATENbCKOH
IeSITeNbHOCTH, K OCO3HAaHHOMY BBIGOPY HAmMpaBleHHOCTH H YPOBHA 00yUeHNs B aJbHeHIIeM;

Dopmupoeanus Kyavniypsi 300poeva

1. OCO3HAaHHS LEHHOCTH SKH3HH, OTBETCTBEHHOI® OTHOLIEHUA K CBOEMY 3IOPOBBIO, YCTAHOBKH Ha 340POBBIH 00pa3 JKH3HU, OCO3HAHHSA
NOCJIEACTBHIT H HENPHATHS BPEIHBIX MPHBBIUEK (YNOTPeONeHNs AJIKOrOJIsl, HAPKOTHKOB, KyPEeHHs), HEOOXOMUMOCTH COONIOAEHN NPABILI
Oe30macHOCTH NpH 0OPALIEHNH ¢ XHMHYECKUMH BEIEeCTBaMH B OBITY H peajIbHOMN JXH3HH,



Tpyooeozo éocnumanus

1.

KOMMYHHMKaTHBHON KOMIIETEHTHOCTH B OOINECTBEHHO MOJE3HOMH, y4eOHO-HCCNe0BaTeNbCKON, TBOPUECKOH U APYTHX BUAAX JEATEIbHOCTH,
MHTEpeca K MPaKTH4YeCKOMY MU3y4eHHIO NpodeccHii 1 Tpyaa pasinyHOro poja, B TOM HHCJIe Ha OCHOBE IPUMEHEHHs MPEAMETHBIX 3HaHHI 10
XHMHHM, OCO3HAHHOIO BbIOOpAa HHIAMBUYaJIbHOH TPAEKTOPHHM MPOIOJIKEHUs] 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,;

DKo02UueCKO20 60CHUMAHUA

1.

HKOJIOTHYECKH Le1eCO00Pa3HOro OTHOIIEHHS K MPUPOAE KaK MCTOYHHUKY JKU3HH Ha 3eMIie, OCHOBE €€ CyLIeCTBOBAHMSA, MOHUMAHUSA LEHHOCTH
30pOBOro 1 0e30macHOro o0pasa *KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U MCUXHUYECKOMY 30POBbIO, OCO3HAHUS
LIEHHOCTH COOJII0IeHUs MpaBu1 6€30MacHOro MoBeAeHus Mpu padoTe ¢ BEeLIeCTBaMH, a TAKKe B CUTYALMSIX, YIPOKAIOIIMX 340POBbIO U JKU3HU
JFoNEeN;

CIOCOOHOCTH NMPUMEHSTD 3HAHUS, MOJTyYaeMble NPU U3YUYE€HUH XUMHM, JUIS PEIIeHHs 3a1a4, CBSI3aHHBIX C OKpY)KaroLIel MpUpPOAHOI Cpenoii,
TMOBBILIEHHS] YPOBHS SKOJIOTMYECKOH KyJIbTYPbl, OCO3HaHMS I100aIbHOrO XapakTepa SKOJOrHYECKUX MpoOsieM 1 NyTel ux pelueHus
MOCPEACTBOM METOOB XUMHH,

SKOJIOTHYECKOIr0O MbILLJIEHHS, YMEHUA PYKOBOACTBOBATHCS UM B HO3HaBaTeHbHOﬁ, KOMMYHHKaTI/IBHOﬁ U COLIMaJIbHOM TNMpPaKTHUKE.

MertarnpenmerHbie pe3ysibTaTel

B cocraBe MeTanpenMeTHBIX pe3yJbTaTOB BBIAESIOT 3HAYMMbIE 17151 (POPMHPOBAHHS MUPOBO33PEHHUs O0LIeHAYYHbIE TIOHATHS (3aKOH, TEOPHS,
MPUHLINIL, THIIOTE3a, (PaKT, cHCTeMa, MPOLECC, IKCIIEPUMEHT U ApP.), KOTOPbIE UCMOb3YIOTCS B €CTECTBEHHOHAYYHbIX YUEOHBIX MpeaAMeTax u
TMO3BOJISIFOT HA OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMUPOBATH NPEJICTABIEHUE O LIEIOCTHON HayYHOI KapTUHE MUPA, U YHUBEPCaJIbHble yueOHbIe
neicTBUs (MO3HaBaTeIbHbIC, KOMMYHUKATHUBHbBIE, PETYISTUBHbBIC), KOTOPbIe 00eCneunBalOT (POPMHUPOBAHHE FOTOBHOCTH K CAMOCTOSTEILHOMY
TUIAHUPOBAHUIO M OCYLIECTBIICHHIO YUeOHOH AesTeTbHOCTH.

Me'ranpenmerﬂble pe3ysibTaTbhl OCBOCHHUS o6pa303aTeanoi‘1 NnporpaMmel 1o XuMHH OTPaXKar0T OBJIAACHUE YHHUBEPCAJIbHBIMH 1MO3HABATECIbHBIMH
IleICTBHﬂMH, B TOM YHUCJIC:

Bazoesimu 1ozuueckumu oeticmeusimu

L

YMEHHEM HUCIOJIb30BaTh l’IpI‘IéMbI JIOTHYCCKOr0 MBIIIJICHHA TPU OCBOCHUH 3HAHUHN: pacCKpbIBaTh CMBIC]I XUMHUYECCKHUX MOHATHH (BbI,IIeJIHTb 155,
XapaKTECPHbIC MPU3HAKH, YCTAHABJIMBATL B3AUMOCBA3b C IPYTIHMH HOHS{THHMI/I), HCIOJIb30BATL MOHATHSA JIsA 00BSICHEHUS! OTACJIbHBIX (baKTOB H
ﬂBJ’IeHHI;i; Bbl6I/IpaTb OCHOBAaHHA U KPHUTECPUH AJIA KJlaCCI/I(I)HKaUI/IH XHUMHYCCKHX BCLICCTB U XUMHUYECCKHUX peakuuﬁ; YCTaHaBJIMBATb NPUYUHHO-



CIACACTBCHHBIC CBA3H MCXKOY obbekTaMu H3YYCHHA, CTPOHTD JIOTHYCCKHUEC PACCY KACHHA (I/IHI[)IKTI/IBHI:IC, ACAYKTHBHLBIC, IO aHaJ’IOFHH); ACIaTb
BBIBOADI H 3aKJIIOYUCHHA,

2. YMEHHEM NPHMEHATDH B NPOLECCe MO3HAHHS CHMBOJIHYECKHE (3HAKOBBIS) MO, HCTIONB3YEMBIE B XHMHH, MPeOOPa30BBIBAThL LIHPOKO
NpUMEHseMble B XUMHH MOAEIbHbIE NPEICTABICHH — XHMHUUECKHH 3HaK (CMMBOJI SJIeMeHTa), XUMH4eckad popMynia H ypaBHEHHE
XHUMUYECKOl peaki — MpH pelleHHH yueOHO- MO3HABAaTeNbHBIX 33/1a4; ¢ YYE€TOM 3THUX MOAEbHBIX NMPEACTaBIEHHI BBIABIATE U
XapaKTepH30BaTh CYLISCTBEHHbIE NPH3HAKH H3y4aeMbIX O0BEKTOB — XHMHUYECKUX BELIECTB H XHMHYECKHX PeaKLHuil;

Bazoesimiu uccredosamerucKumit oeticmeuamu

1. ymeHueM HCIONB30BaTh NOCTABIEHHBIE BONPOCH B KAYECTBE HHCTPYMEHTA MO3HAHHSA, 4 TAKXKE B KAUECTBE OCHOBBI A1 (POPMUPOBaHUSA
TUNOTE3LI 10 NPOBEPKE NMPABHIbHOCTH BbICKA3bIBAEMBIX CYKIEHHIT;

2. npuobpereHue ONbITa MO IIAHUPOBAHUIO, OPraHH3ALMY H [POBEICHHI) YUYSHHUECKHX HKCIIEPHMEHTOR, YMeHHe HaONKAaTh 3a X0 10M
npoLecca, CaMOCTOATEbHO MPOrHO3MPOBATD €r0 pe3ybTaT, GopMyIHpoBaTh 0G0GIIEHHS U BLIBOABI MO pe3yNBTaTaM MPOBEAEHHOTO OMBITA,
HCCNIENOBaHMA, COCTABIATDL OTUET O MponeaHHO# pabore;

Pabomoiit ¢ unpopmavueri

1. ymeHuem BbIOHPATh, AHATU3HPOBATb H HHTEPIPETHPOBATh HH JOPMALIMIO PA3JIMYHBIX BUAOB U (POPM NPEACTABJICHHS, MIOYYaeMYI0 U3 Pa3HbIX
HCTOYHHKOB {HAYYHOMOMYJISIPHAS JIUTEPATYPa XUMHYECKOTO COIeP KaHuU, CIPaBOUHbIE 1ocodus, pecypceel HTepHera);

2. yMeHHeM NMPHMEHSATh PasNYHble METOABI H 3aMpOChl MPH MO Hcke U oT0ope HHHOPMALIMH U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIHMBIX IS
BBINIOJIHEHHS Y4eOHBIX U MO3HABATENIbHBIX 33124 ONPEASIEHHOIO THIA, NPHOOpeTeHne onbita B 001aCTH HCNOIB30BaHN HHPOPMALHOHHO-
KOMMYHHKATHBHBIX TeXHOJIOTHI, OBJIAICHNE KYJIBTYPOil aKTHBHOIO HCIIONb30OBAHUS PA3JINUHBIX IOHCKOBBIX CHCTEM,

3. yMeHHeM HCIOJB30BaTh 1 AHAM3HPOBATH B NPOLEcce yueOHOI 1 HCCNEAOBATENbCKOM ASATENbHOCTH HHOPMALIHI) O BIUAHHH
NPOMBILUJIEHHOCTH, CEIbCKOr0 X034iCTBA 1 TPAHCMIOPTA HA COCTOSIHUE OKPYXKAKOILEH MPUPOAHOH Cpensr,

Vi HUGECPCATOHBIMU KOMMYHUKAMUGHBIMU oelicmeuamu

1. yMeHMeM 3amaBaTh BOMPOCH (B X04e AHANOTa H/UIH DIHCKYCCHM) MO CYLIECTBY 00CYKaaeMOi TeMbl, (hOpMyIHpOBaTh CBOH MPeIOKEHHS
OTHOCHUTEJBHO BBIMONHEHUS MPEINIOKEHHOM 3a0a4H;

2. npuoOpeTeHUe OMMbITa MPe3eHTALHH Pe3yJIbTaTOB BbIMONHEHHS XMMUYECKOTO SKCepUMenTa (J1abopaTopHOro OMbITa, JabopaTopHoil paboThl Mo
HUCCNeIOBAHMIO CBOMCTB BELIECTB, YUeOHOTO MPOeKTa),

3. 3aHHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU [TO3HABATENBHOI H HCCIENOBATENBCKOMH AATENIBHOCTH MPU PEIIEHHH BO3HHKAKLIHX
npoOaeM Ha OCHOBE y4éTa OOLIHX HHTePECOB U COrNIAaCOBaHHS MO3HUMH (00CcyKaeHus, oOMeH MHeHUSMH, «MO3TOBbI€ WITYPMBI» H Ap.),



VYuue EPCATbHBIMU pecYyisAmUeHblmMU oelicmeuamu

1.

YMEHHEM CaAMOCTOATEILHO ONPEAENATD e AeSTeIbHOCTH, INIAHUPOBATH, OCYLIECTBIIATh, KOHTPOIUPOBATH U MPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO AEATEIbHOCTD, BhIOMpaTh Hanbomee ¢ exkTuBHbIe cNOCOObI peieHns yueOHbIX U MO3HABATEIbHBIX 3a1a4,
KOPPEKTHPOBATh MPE/UIOKEHHBIN aIrOPUTM JSHCTBUI MPU BBINOJIHEHHHU 331aHUI C YYETOM IOJIy4EHUS] HOBBIX 3HAHUI 00 H3yUyaeMbIX
00beKTax — BELIECTBaX U PeaKLMsX,

2. YMEHUEM HUCITOJIb30BaTh U aHAJIM3UPOBATb KOHTEKCTEI, IMpEyiara€Mbi€ B YCJIOBUH 3aJ1laHuH.

[IpenmeTHBIC pe3yabTaThl

B cocraBe npenamMeTHBIX Pe3yabTaTOB MO0 OCBOEHUIO 00s13aTENBHOrO COAEPIKAHMUS, YCTAHOBJIEHHOTO JaHHON NMPUMEPHOI pabouelt mporpaMmor,
BBIZIEJISAIOT: OCBOEHHbIE 00YYarOIMMUCS HAYYHBIE 3HAHUS, YMEHUs U Cr1ocoObl AelCTBUH, cneuuduyeckue s mpeaMeT Hoil odnactn « XUMUs», BHIbI
JeSITEIbHOCTH T10 MOJYYEHHUIO HOBOI'O 3HAHMS, €70 MHTEPIpeTalyHu, Npeodpa3oBaHUI0 U MPUMEHEHHIO B PA3THMYHbBIX YYE€OHBIX M HOBBIX CUTYALUsIX.

[IpeameTHble pe3ysbTaThl MPEACTABIEHBI 10 rojiaM 00yUYeHHsl U OTPaskaroT CHOPMUPOBAHHOCTD Y OOYHAKOLIMXCS CIEAYIOIIMX YMEHUIA:

8 KIIACC
PACKPBI6ANb CMBICT OCHOBHBIX XHMUYECKUX MOHSTHIA: aTOM, MOJIEKYJId, XUMHYECKUIl 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECh,
BAJICHTHOCTb, OTHOCHUTEJIbHASI AaTOMHAsI 1 MOJIEKYJIIPHAST MAcCa, KOJUUECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAcCa, MacCOBast OJISI XUMHUECKOTO
3JIEMEHTA, MOJIIPHBINA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHKE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEeHb OKMCISHUS, XUMUYECKas PeaKLus,
TerioBo 3 dexT peakiuu, Kiaccupukaius peakiyii, XAMUYecKas CBsi3b, paCTBOpP, MaccoBast 10JIsl BEIECTBA B PaCcTBOPE;

WITHOCMPUPOEANT B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX MOHATHUI (CM . 1. 1) M MPUMEHATH 9TU MOHATUS NPU ONMUCAHUU BEILECTB U UX
npeBpalleHHI;

UCNOb306aMb XUMUYECKYH0 CUMBOJIMKY [JIs1 COCTaBIeHUs (JOPMYJT BELIECTB U YPABHEHHI XUMHYECKHUX PEAKLIUIL;

onpeoesims BaJEHTHOCTb ATOMOB HJIEMEHTOB B OMHAPHBIX COEINHEHUSX; CTENEeHb OKHCICHHS QIEMEHTOB B OMHAPHBIX COSTUHEHMSIX,
MPUHAJIEIKHOCTD BELIECTB K ONPEeAeNEHHOMY KJIacCy COeAHHEHUN no GpopMynam; BUI XUMUYECKOH CBsA3H (KOBAJICHTHAs U MOHHAsA) B
HEOPraHUYECKUX COEAMHEHUSIX,

packpuieams cmuica nepuoaundeckoro 3akona /1. . Menneneesa: 1eMOHCTPHUPOBATH MOHUMAHHE MEPUOINYECKOI 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IMOJIOKEHUS B EPUOIHYECKON CUCTEME, 3aKOHOB COXPaHEHHUSI MAcChl BEIIECTB, TOCTOSHCTBA COCTABa, ATOMHO-
MOJIEKYJIIPHOTO YYeHMsI, 3aKOHAa ABOTaPO; ONUCHIBAMb U XAPAKMEPU306ams TabIUUHYI0 GOPMY MEePHOANYECKOM CHCTEMbI X MMHYECKHX
3JIEMEHTOB: Pa3JIMyaTh MOHATHS «IJiaBHas noarpynna (Arpynmna)» u «nodoynas noarpynna (brpynmna)», mansie u Oonbluue

NePUOIBL;, COOMHOCHMb 0003HAUEHUs], KOTOpbIe MetoTes B Tabnune «llepuonuueckas cucrema xumuueckux snementoB [, U. Menneneesa» ¢



10.

11

YHUCJIOBbIMH XapaKTEPHUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsn szapa, of1ee yucio SJIEKTPOHOB U pacrpeacicHue
HX IO 3JICKTPOHHBIM CJIOXM);

KIaccupuyuposams XuMUIECKUe 3J1€MEHThI, HEOPTraHUYECKNE BELIeCTBA; XUMUYECKUE PEaKLUHU (IO YHUCITY M COCTAaBY Y4aCTBYIOIIHX B
peaxLuu BellecTB, 1o TernjaoBomy 3¢ dexry);

xapakmepusoeams (OnucyI6amy) o0Imne XMUMHYECKHE CBOICTBA BELLECTB PA3IHUYHbIX KIIACCOB, MOATBEPIKAAs ONMMCAHNE IPUME PaMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOLIMX XUMHYECKUX PEAKLHI;

HPOLHO3UPOBAMs CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX Ka4€CTBEHHOIO COCTaBa; BO3MOXHOCTH MPOTEKAHH XUMUYECKHX MPe BPALLECHHIl B
pa3IMYHBIX YCIOBHSX,

6IYUCIAM OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BELIECTB; MACCOBYI) TOJIK) XUMHYECKOrO 3JIeMeHTa 1o (opmyiie
COEIMHEHHs], MaCCOBYIO A0JIO BEIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI O YPABHEHUIO XUMHUYECKOI PeaKLni;

npUMeHsms OCHOBHbBIE ONEPaLU MBICIUTEIbHON AEATENIbHOCTH — aHaJIu3 U CUHTE3, CpaBHEHME, 00001IeH e, CUCTEMATH3ALMIO,
KJ1acCU()MKALMIO, BBIABICHHE MPUYMHHOCIEACTBEHHBIX CBA3€H — JJIsl U3yUeHHsl CBOMCTB BELECTB M XMMHUYECKUX PEaKIHii; €CTECTBEHHO-
HAay4HbIE METOIbI MO3HAHUS — HAOMIOACHHE, U3MEPEHHE, MOETHPOBAHUE, SKCIIEPUMEHT (PeabHbIi U MBICICHHBIN),

. €1e006amMb TIPABUIIAM TIOJIB30BAHUS XMMU4ECKOH MOCy0i 1 1abopatopHbIM 000pyaOBaHHEM, a TAKXKe MpaBuiaM 00paIleHus ¢ BEIEeCTBaMH B

COOTBETCTBUH C HHCTPYKLIUSIMH TI0 BBIMOJHEHHIO JTAOOPATOPHBIX X UMHUYECKUX OIMBITOB MO MOJIYUYEHHIO H COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOZOpOZA M KUCIIOPOAA), TPUTOTOBJIEHUIO PACTBOPOB C ONpe/ie/IEHHON MacCOBO J10J1el paCTBOPEHHOIO BELIECTBA; MJIAHUPOBATH M MPOBOAUTD
XMMHYECKHE SKCIIEPUMEHTBI 10 PACIO3HABAHUIO PACTBOPOB LLEIOUEH U KMCIIOT C MOMOILBIO HHAMKATOPOB (JlakMyc, peHondTanens,
METHJIOPAHIK U Ap.).

9 KJIACC
PACKPBIEAMb CMbIC] OCHOBHBIX XMMUYECKUX MOHATHI: XUMHYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, MPOCTOE BELECTBO,
CJIO’)KHO€E BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULIATENIbHOCTD, CTENEHb OKUCIEHUs, XUMUYECKasl peakLisi, XHMHUYECKast CBsI3b, TEMJIOBOI
a¢ ekt peakuu, MOJIb, MOJIIPHBII 00BEM, PaCTBOP; NIEKTPOJIUTHI, HEIJIEKTPOJIUTDI, HIEKTPOJUTHIECKAs AUCCOLMALIS, PEAKIIMH HOHHOTO
obmena, obpaTiuMble 1 HEOOPATHUMBIE PEAKIIH, OKHCIUTEIbHO- BOCCTAHOBUTEIbHbBIE PEAKIIHH, OKHCIUTENb, BOCCTAHOBUTE/b, OKUCJIEHHE U
BOCCTAHOBJICHHUE, aJIOTPOIHUS, aM(pOTEPHOCTb, XMMUYECKasi CBsI3b (KOBAJIEHTHAs, MOHHAs, METaJINYeCKas), KpUCTa/lINuecKas peiiérka,
KOPPO3Hsl METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON peakLu, npeaeabHo aonycrumas konuenrpams (ITIK);

UATIOCMPUPOSANMb B3AUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1.1) U NIPUMEHSITh 3TH NMOHATUS MPU ONMMCAHUU BELIECTB U UX
NpeBpaLEHHI,



10.

11.

12.

ucnoav3oedms XHMHYCCKYHO CHMBOJIUMKY OJiA COCTABJICHHA (l)OpMy.l'[ BCILUCCTB U ypaBHeHHﬁ XHMHYECKHX peakum“fi;

Onpeoesinty BANEHTHOCTD H CTENEHb OKHCISHHs XMMUYECKHX 3JI€MEHTOB B COSIMHEHHUAX PA3JIMYHOIO COCTaBa, NMPHUHAISKHOCTD BEILECTB K
OIpPEeNENIEHHOMY KJIacCy COeIMHEHHUIT 1o (pOopMyiaM; BUA XUMHYECKOIT CBA3H (KOBAJICHTHAsA, HOHHAs, META/UTHYECKAs) B HEOPTaHHYECKHX
COENUHEHUAX; 3apsa HOHA 110 XMMU4ecKoH (opMyJie; XapakTep cpedbl B BOOHBIX PacTBOPAaX HEOPraHHYECKUX COSIHHEHHI, THIT
KPUCTAITHYECKOH PeLlETKH KOHKPETHOTO BELIECTRA,

packpeieants cmeich iepuoanydeckoro 3akona . . Menzaeneesa 1 AeMOHCTPHPOBATh €ro0

MOHUMAHHE: OHUCHIGAIND U XAPAKMePU306ams TaOIHYHYIO GopMy NEpHOAHYECKON CUCTeMbl XUMMUYECKHX 3JIEMEHTOB: Pa3sHYaTh MOHATHS
«ryaBHas noarpynna (A rpynna) u «nobounas noarpynna (bpynna)», Maneie u 0oabLINe IEPHOABL;, COOMHOCH NG OOO3HAYEHUS, KOTOPbIE
HMEKTCA B EPUOAMYECKOI TabNHIe, ¢ YHCIOBBIMH XapaKTEPHCTHKAMH CTPOSHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB H 3apsn Anpa,
o0liee YHCIIO 3NEKTPOHOB U paclpeneNeHle UX MO SJIeKTPOHHBIM CIOSAM), 00bACHAMs O0ILHe 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB
3N€MEHTOB H UX COeNHHEHUH B Npeneaax MaablX MepHOAOB U IMIaBHBIX MOATPYII ¢ YYE€TOM CTPOSHHUA HX aTOMOB,

KAQCCUPuyHPOBaAN > XAMUUECKHE 3JIEMEHTBI, HEOPTaHH4eCKHE BEIEeCTBA, XMMUYECKHe PEaKIuH (110 YHCIY M COCTABY YYaCTBYIOIIHX B
peaKLHH BEILECTB, N0 TEIOBOMY 3(dekTy, Mo H3MEHEHHIO cTeneHell OKHCNeHHA XHMHUUECKHX 3JIEMEHTOB),

xapaxmepuszosams (onucvieams) odLne XMMHYECKHE CBOICTBA BEIIECTB PA3JIHYHBIX KJIACCOB, OATBEPKAasA ONHCAHHE IPUME PAMH
MOJIEKYISPHBIX H HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIUHX XHMUUECKHUX PeaKLIHi,

COCHIQEAANTs YPABHEHHS 3JIEKTPONHTHYECKOH AUCCOLMALIME KUC/IOT, IEJOYEH H CONEH; MONHbIE U COKPAILEHHBIE YPABHEHHS PEaKLUI HOHHOIO
00MeHa; ypaBHEHHU: PeakLMi, NOATBEPKAAIIHX CYILECTBOBAHHE NeHETHUECKON CBA3H MEXKAY BELIECTBAMH PA3IHYHBIX KJIACCOB;

PACKpBI6ants CYIHOCTb OKHUCIHTEIbHO- BOCCTAHOBUTENBHBIX PEAKLIMIT MOCPECTBOM COCTABIICHHS 3NIEKTPOHHOrO HaNaHCca 3THX PeaKLuii,

NPOHO3UPOGANS CBOHCTBA BEILECTB B 3aBHCHMOCTH OT HX CTPOEHMA, BO3MOKHOCTH MPOTEKaHHUsA XHMHYECKUX MPeBpaILeHHil B pa3sIHYHbIX
YCIOBHSX;

86I4UCAANTe OTHOCHTCHPHYIO MOJCKYJIPHYIO M MOJIAPHYIO MAaCChl BEWCCTB, MAaCCOBYIO N0 XUMHYCCKOTO 5JICMCHTA MO cl)opmyne
COCOHHCHHWA, MAaCCOBYIO NOJIKO BCLICCTBA B PACTBOPE, MPOBOAUTDL pacqéT bl 1O YPaBHCHHIO XHMHUYECKOH PECAKLHH,

credosans TIpaBUJIaM MOJNb30BAHKA XUMUYECKOH nocynoii u nabopaTtopHeiM o0opynOBaHHEM, a TAKKe MpaBHIaM 00palleHHs ¢ BeLeCTBaMH B
COOTBETCTBUH ¢ HHCTPYKLHSMH MO BHIMONHEHUIO TAOOPaTOPHBIX XMMHUYECKHX OIMBITOB MO MOJYUYEeHHIO H COOHPaHHIO ra3000pa3HbIX BELIECTB
(aMMuaka 1 yriaekucnoro rasa),

. npoeodumb P€aKUHH, MOATBEPKAAIOIHE KAYECT BEHHBIH CO CTaB Pa3JHYHBIX BEIICCTB. paCnO3HABATDH ONbITHBIM HYTéM XJIOpHA 6p0MI/I,H, HOoaKuAa,

kapGoHart, Qpocdart, CUIHKAT, Cyabpat, THAPOKCHI MOHBI, KATHOHBI AMMOHHS H HOHBI H3YY€HHBIX METAJLIOB, MPHCYTCTBYIOLIHE B BOOHBIX
PaCTBOPaX HEOPTAHUYECKHX BEILECTB,



14. npumensims OCHOBHbIE ONEPALIMH MbICIHTEIbHOI EATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 00001IeHHE, CHCTEMaTU3aLIMIO, BbIsSBIEHHE
MPUYUHHO-CJIEJICTBEHHBIX CBSA3EH — JIsl M3y4€HUsl CBOMCTB BEILECTB U XMMUYECKUX PEAKLMH; €CTECTBEHHOHAYYHbIE METOIbI MO3HAHUS —
HaOmoaeHne, U3MepeHne, MOAEIHPOBAHHE, IKCIIEPUMEHT (PealbHbII U MBICICHHBIIN).

COAEPKAHHUE YYEBHOI'O IPEAMETA «XUMHWsI» 1O I'OJAAM U3YUEHUS 8 KIIACC
IlepBoHayajbHbIe XHMHYECKHE NOHATHS

[Tpenmer xumun. Posib XUMKK B JKM3HU YesioBeka. Tena u BeuiecrBa. Pusnueckrie cBOCTBa BeleCTB. ArperaTHoe cocTosiHue BeuiecTs. [ToHsaTHE O
METOJaX MO3HAHUA B XUMHH. XUMHs B cucteMe Hayk . Yuctele Bemectsa u cmecu . CniocoObl pasaeneHus cMecei .

ATOMBI 1 MOJICKYJIbL. Xumuyeckue 3jemMeHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB. npOCTbIe H CJIOKHBIC BELIECTBA. ATOMHO-MOHGKYI]SIPHOC YUYCHHE.

Xumuueckas popmyia. BareHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OTHOCHTENbHAS aTOMHAs! MAcCa.
OrHocuTenbHasi MOJIEKyJIsipHasi Macca. MaccoBast 10Ut XUMUUYECKOro 3JIEMEHTA B COSIMHEHUU.

dusnyeckue 1 XMMUYECKHE sIBIeHNs. XUMHUYECKast peakius 1 €€ NPU3HaKU. 3aKOH COXPAHEHUsI MAaCChl BeLIECTB. XUMUYECKHE YPABHEHUS.
Knaccuduxanust xumudeckux peaxuuii (COeqUHEHHS, Pa3JIOKEHUS, 3aMEIIeHNs ).

XUMH4eCKUiT DKCIEPUMEHT: 3HAKOMCTBO C XMMHUUECKO# MOCY10H, ¢ mpaBuiamMu padoTel B jaboparopuu u npuéMamu odpateHus ¢ 1adopaTopHbIM
obopynoBaHueM; U3y4eHue U onucaHue (PU3NUECKUX CBOICTB 00Opa3IOB HEOPraHMYECKHUX BeIeCTB; Ha0moaeHue Gusnieckux (MuaBieHne BOCKa,
TasiHUE JIb/1a, paCTUPaHKE caxapa B CTYIKe, KUIIEHHE U KOHJEHCALMs BOJbl) U XMMUYECKHUX (rOpeHHe CBeUH, MPOKaJIUBaHHE ME/IHON MPOBOJIOKH,
B3aMMOJICICTBUE MeJia C KUCIIOTOM) sIBJICHUH, HaOM0IeHHe U ONMCaHKe MPU3HAKOB NMPOTeKaHUs XMMUYECKHX peakiuii (pas3iokeHue caxapa,
B3aUMOJEHCTBUE CEPHON KUCIOTHI ¢ XJOPUAOM Oapus, pasnokenue ruapokcuna meau (11) npu Harpesanuu, B3auMoaeicTBUE jkene3a ¢ pacTBOPOM
coiu Meau(1l)); uzyuenune cnocodos pazneneHus cMeceii (C MOMOIIBI0 MarHuTa, GUILTPOBAHUE, BbIMAPUBAHKE, TUCTUIUIALIUS, XpOMaTo rpadus),
MpOBeJIeHNe OYMCTKHU MOBAPEHHOM COoNM; HabII0IeHNe U OTIMCAHKE Pe3YJIbTaTOB MPOBEAECHUS OMbITA, HIUTOCTPUPYIOLIErO 3aKOH COXPAHEHUsI MACChl,
co3/laHre Mojienell MOJIeKyJ1 (11apoCTePIKHEBBIX ) .

Baxnelimue npeacTaBuTEIH HEOPrAHHYECKHX BeleCTB

Boznyx — cmecn razos. Coctas Bo3ayxa. Kuciopon — aneMeHT u npoctoe Beuectso. Haxoxnenue kucaopoaa B npupoae, Gpusndeckue u
XUMu4eckue cBoicTBa (peakuuu ropenusi). Oxcunst. Ilpumenenne kucnopona. CnocoObl noyueHns KUCI0poAa B 1abOpaTOPUN U POMBILIIEHHOCTH,
Kpyrosopot kuciopoaa B npupose. O30H — ajuioTpornHas MoguduKaLus KMCIopo/a.

TennoBoit 3¢ exT XuMHUIECKOI peaKkLuy, TePMOXUMUYECKHE YPABHEHUs], K30 U SHAOTepMUYecKre peakuuu. TOmIiBO: yroias 1 MeTaH. 3arpsisHeHHue
BO3/lyXa, YCUJIEHUE MapHUKOBOro 3pdexra, paspyLieHne 030HOBOIO CJIOs .



BOI[OpOI[ — 3JICMCHT H MPOCTOC BCLUCCTBO. Haxoxaenue BOOOPOOA B NIPHPOAC, (l)I/ISH‘leCKHe H XHMHWYCCKHUEC CBOf:’ICTBa, NPHMCHCHHE, CIoOCOOBI
NOJYUYCHHA. CocTraB KHUCIOT U CONEeH .

Konunuectso Bemecrsa. Mone. MonsipHas Macca. 3axkoH Aporanpo. MonsapHsbiii 00b€M razo. Pacuérsl Mo XHMHUYECKUM YPaBHEHHSIM.

dusnueckue cBoNCTBa BOABL Bona kak pactsopurene. Pacteopel. HachilieHHbIE 1 HEHACHILLIEHHbBIE PACTBOPBL. PACMEOPUMOCINL 6CUECINEG 6
600e.! MaccoBasi 10N BEIECTBA B pactBope. XUMH4eCKHe CBOHCTBA BOABL. CocTaB OCHOBaHHUIH. POnb pacTBOPOB B NPHPO/E U B KU3HH YE€JIOBEKA.
KpyrosopoT Boabl B nipupoae. 3arpssHeHHe NpHpOAHBIX BoA. OXpaHa H OUYMCTKA NPUPOIHBIX BOI.

Knaccugukauus neoprannyeckux coeaunennii. Oxcuael. Knaccupuxamms oxcunos: coneobpasyoomue (OCHOBHbIE, KHCIIOTHBIE, aM(OTEpHBIS) H
HeconeoOpasyrire. HomeHknarypa OkCHAOB (MexKIyHApOaHAast U TPUBHANBHAs ). Pu3HUecKHe H XHMHYECKHe CBOHCTBA okcuaoB. [TonyueHne.

Ocnosanus. Knaccudimkanya OCHOBaHUIL: ENOYH H HEPACTBOPHMbIe 0CHOBaHHA. HOMEHKIaTYpa OCHOBaHMI (MEXAYHAPOIHAS U TPUBUAIbHAS).
Qu3HuecKHe H XHMUYECKHe CBOHCTBA OCHOBaHuUIL. [Tonyyenue ocHOBaHHI.

Kucnotel. Knaccugukauus kucnor. HoMeHknarypa kuciaor (MexxayHaponHas H TpHBHaNbHasA). PH3HUeCKHe H XHMHYeCKHe CBOHCTBA KHCNOT. PAan
axktuBHOCTH MeTa)uoB H. H. bekerosa. ITonyuenue kucnor.

Conu. HoMeHknaTypa coneii (MeskayHapoaHas U TpHBHalbHasd). PU3HYecKHe U XUMUYECKHe CBOiicTBa coneil. Cnocolbl MoayueHHs conei.
I'eHeTHUECKas CBA3b MEXAY KJIACCAMH HEOPTaHHYECKUX COSIMHEHUH.

XuMuueckuii 3KCIEPUMEHT: KaUeCTBEHHOE ONPEIeNICHNE COASPIKAHHS KHCIIOPOAA B BO3AYXE; ONyUYeHHe, COOHpaHue, paclO3HABAHHUE U H3YUYEHUE
CBOICTB KHCIIOpOAa, HabMAeHHE B3aMO/ISHCTBHS BEILECTB C KUCIOPOAOM U YCIIOBHS BOSHHKHOBEHHS H NTPEKPAILeHHs rOpeHHs {moxapa);
O3HaKOMJIEHHe ¢ 00pa3LaMi OKCHIOB U ONMHCAHKWEe HX CBOHCTB, MONyuYeHe, COOHpaHue, paclio3HaBaHUE H H3ydeHHe CBOHCTB Bogopona (ropeHue),
B3auMozneiicTBre Bogopona ¢ okcuaoM Meau(Il) (Bo3MOXHO HCMONIb30BaHHE BUAEOMAaTepHaNoB), HabMoAeHHe 00pa3LoB BELIECTB KOJHYECTBOM 1
MOJIb, HCCJIeI0BaHHE OCOOEHHOCTEI PACTBOPEHNUS BEILECTB ¢ PA3JIHYHON PACTBOPHMOCTBIO; HPHTOTOBJIEHHE PACTBOPOB ¢ ONMPEAETEHHOH MAaCCOBOI
J0J1el paCTBOPEHHOTO BEILECTBA; B3AHMOASHCTBHE BOABI ¢ METAJUIAMH (HATPUEM H KaJIbLIHEM) (BO3MOKHO HCIIONIB30BAaHHE BHACOMATEPHAIIOB),
orfpeneneHne pacTBOPOB KUCIIOT H eJIovueli ¢ MOMOILBIO HHAUKATOPOB, UCCNeAOBaHHe 00pa3LOB HEOPTaHHYECKUX BELIECTB Pa3 JIHYHbIX KIAaCCOB;
HaOmoAeHHe U3MEHEeHHA OKPacKH HHAHKATOPOB B PacTBOpaX KUCIOT H WIeNoveH, H3yueHe B3auMoneiicTeua okcu ma menu(Il) ¢ pactsopom cepHoii
KHCJIOTBI, KHCJIOT ¢ METAJUIAMH, PEAKLHH HEHTPATN3ALHY; MOJTYYEHNE HEPACTBOPUMBIX OCHOBAHHIH, BHITECHEHHE OHOIO META/UIA APYTHM U3 PACTBOPa
COJIH; pPeLIeHHE HKCIIEPUMEHTAIBHBIX 331a4 Mo TeMe «Ba)kHeHuIne KNacchl HEOPraHHYECKUX COSNUHEHUI.

ITepuoangecKnii 3aK0H H NEPHOANYESCKAS CHCTEMA XHMHYECKHX iemeHTOB [, H. Menaeneesa. Crpoenue aTomoB,

XnMuuYeckas cBsa3b. OKHCIHNTENbHO-BOCCTAHOBHTEIbHbBIE pP€aKUHH



Hepsble IMOIBbITKH Knaccu(buxauuu XUMUUYECKHX 3J1eMeHTOB. [IoHsTHE O rpynnax CXoAaHbIX 3JICMEHTOB (IﬂeJ’lO‘lele U LIEJIOYHO3EMENIbHBIC METAJIJIbI,
raJlIor€Hbl, HHEPTHBIC I'a3bl. SHCMCHTBI, KOTOPbIC o6pa3yro*r aMQ)OTeprIe OKCHUABI U THAPOKCHUABI.

ITepuonuuecknii 3axoH. Ilepnoauueckas cucrema xummudeckux snementos JI. U. Menneneesa. Bunbt Tabnuuer «Ilepuonudeckas cucrema
xumuueckux sneMeHToB [l . M. Menneneesay . Ilepuoast v rpyniel . @U3UUECKUN CMBICIT MOPSAKOBOr0 HOMEpa, HOMEPOB IMEPHU 0J1a U IPYIIbI
3JIEMEHTA .

Crpoenue atomoB. Cocras aToMHbIX sijiep. M3oromnbl. DnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMUYECKUX 3JIEMEHTOB
nepuoanyeckoit cucremsl [l. 1. Menzaeneepa. XapakTepuCcTHKa XMMHYECKOr0 3JIEMEHTA I10 €ro MoJIOKEHUI0 B nepuoanyeckoii cucreme 1. U.
Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS Painyca aTOMOB XMMHUYECKHX 3J1€ MEHTOB, METAJJTMYECKUX U HEMETANIMYECKUX CBOMCTB 0 IPyIIaM U NEpUOIaM.
3HaueHue NepuoANYECKOro 3aKOHa M NEPHOAMYECKOI CUCTEMbl XMMUYECKUX 3JIEMEHTOB Ul pa3BUTHsI Hayku U npakTuku . J1 . U . Mennenees —
y4€HbIH U FPAKAAHUH .

a.ﬂeKTpOOTpHLIaTeHbHOCTb XUMHYECKUX 3JIEMEHTOB. XUMHYECKasl CBSI3b (I/IOHHaﬂ, KOBaJICHTHas NOJIsipHas U KOBaJICHTHas Henompﬂax). CreneHb
okucieHus:. OKUCIUTEIbHO- BOCCTAHOBUTEJILHbBIC pPEaKLuu. I'Ipoueccm OKHCJIEHUS U BOCCTAaHOBJIECHHs. OKHCIUTEIH U BOCCTAHOBUTEJIH.

XUMHYECKHI SKCIIEPUMEHT: U3y4yeHre 00pa3LioB BELIeCTB MeTaJl JIOB M HEMETaJJIOB; B3aMMOEHCTBHE I'MIPOKCHIA LIMHKA C PAaCTBOPAMHU KHUCJIOT U
LLIEJIOY I, MPOBEAEHUE OMBITOB, HLUTIOCTPUPYIOLIUX MPUMEPbI OKUCIUTEIBHO- BOCCTAHOBUTENbHBIX peakLUii (ropeHue, peakiiuu pas3ioKeHuUs,
COEIMHEHMUST).

MexnpeameTHbie CBSI3U
Peau3aniusi MEKIPEAMETHBIX CBsI3€i MPU M3yUYEHHH XUMHHU B 8 KJlacce OCYLIECTBISIETCs Yepe3 MCIOJIb30BaHHe Kak OOIIMX eCTeCTBEHHOHAYYHbIX
MOHATHUH, TaK U MOHATHH, ABJISIFOLINUXCS CUCTEMHBIMH ISl OT/I€JIbHBIX PEAMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.

OO01pe ecTecCTBEHHOHAYYHbIE MOHATHS: HAy4YHbIN (QaKT, rUIoTe3a, TeOpHs, 3aKOH, aHaJIN3, CUHTE3, KJIacCU(UKALIUS, MEPUOAUYHOCTb, HabJr01eHue,
SKCMEPUMEHT, MOAEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®du3MKa: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI, PAAHOAKTHUBHOCTb, MOJIEKYJIa, JNIEKTPUUECKUIi 3apsi/l, BEIIECTBO, TeJO, 00bEM,
arperaTHOe COCTOSIHHE BeLIeCTBa, ra3, pusnyeckue BeTMUMHbL, UHHULIbI K3MEPEHHsI, KOCMOC, JIaHeThbl, 3B€3/1bl, COoHLIE.

buonorus: porocunres, npixanue, dbuochepa.

I'eorpadus: atmochepa, ruapocdepa, MUHEpPabL, TOPHBIE TOPOBI, OJIE3HbIE HCKOMAEMbIE, TOTUTMBO, BOAHBIE PECYPCHI .



9 KIIACC
BemecTBo H XHMHYECKAS] peaKLusi

[Tepnonnuecknii 3akon. [lepnoanueckas cucrema xumuueckux snemeHtos [l M. Menneneesa. Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOOB, KaUsl, KaJIbLUs U UX COCTUHEHMI B COOTBETCTBHM C MOJIOKEHUEM 3JIEMEHTOB B
MepHOINYECKOIi CUCTEME U CTPOEHHEM MX aToMOB. CTpOEHHE BEIEeCTBA: BU/bl XUMHYECKOI CBA3U. THIbI KPHCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUMNA KPUCTAJUIMYECKON PEIIETKH U BUAA XMMUYECKON CBA3H.

Knaccudukauus 1 HOMEHKIIATypa HEOPraHMYECKUX BELIECTB (MeXIyHapOAHas U TPUBHAJIbHAS ). XMMHUYECKNE CBOICTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IUYHBIM KJIACCaM HEOPTaHHYECKUX CO €IMHEHHIT, TEHETHYECKAst CBSA3b HEOPTAHUYECKUX BELIECTB.

Knaccudukauus XUMUYECKUX PEAKLHii 10 pa3IMYHbIM NPU3HAKaM (110 YHCITy M COCTABY YYaCTBYIOLIMX B PEAKLIMH BEIIECTB, MO TErIoBoMy 3 dekTy,
110 U3MEHEHHUIO CTereHell OKMCIeHUS] XMMUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH, 0 YYaCTHIO KaTalu3aTropa). IK30 U SHAOTEPMHYECKHUE PeakLinu,
TEPMOXHUMUYECKHE YPABHEHHSI.

ITonsiTHe 0 ckopocTH XuMHUYecKoil peakuui. ITonsTie 06 00paTUMbIX 1 HEOOPATUMBIX XUMHYECKUX peakuusX. [ToHATHE O FTOMOTeHHbBIX U
reTepOTeHHbIX peakuusx. [lousmue o Xumuyeckom
pasnosecuu. Paxmopwl, GIUAIOUHE HA CKOPOCHTb XUMUYECKOU PeaKyull it HOJIONCEHUE XUMUYECKO20 PAGHOBECUSL.

MexaHn3M OKHCIUTEIbHO- BOCCTAHOBUTEJNIbHBIX PEaKLUil (3J1IEKTPOHHBIN OanaHC OKUCITUTEIbHOBOCCTAHOBUTENLHON PEaKLIUH).

Teopust 3NEKTPONUTHYECKON TUCCOLMALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUThL. KaTHOHBI, aHHOHBI. MeXaHU3M JIUCCOLMALMU BEIIECTB C PA3JIMYHBIMK
BUIAMU XUMHUecKOl cBsizu. Crenenb auccormanyu. CuiibHbIe U cadble SNIEeKTPONUTHI.

Peakuuyn noHHOro ooMeHa. ¥ CioBusi MPOTEKAHUS peakuil HOHHOrO OOMEHa, MOJIHBIE U COKPALIEHHBIE HOHHBIC YpaBHeHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHHIA U COJIEli B CBETE NMpeJICTaBIeHHH 00 3JeKTPOIUTHYECKOH Auccouannu. KayecTBeHHbIE peakliui Ha HOHBI
. Monamue o cudpoause cozeit .

XUMHYECKUIT HIKCTIEPUMEHT: 03HAKOMJIEHHE C MOJIEJISIMU KPUCTAUTMYECKHX PELIETOK HEOPraHMYECKNUX BEIIEeCTB — METAJUIOB M HeMeTauloB (rpadura
M ajMasa), CJIOKHbBIX BELIEeCTB (XJIOpUaa HATPHsl);, UCCIIE0BAHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEeaKLIMi OT BO3JAEHCTBUS PA3IMUHBIX
(axTOpOB; HCCIENOBAHUE HJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALIMH KUCIIOT, LIeI04ei 1 cosell (BO3MOXKHO UCTIOIB30BAHUE
BHEOMATEPUAJIOB), TIPO BEI€HHE OIBITOB, HIUTIOCTPHPYIOIIHUX NMPHU3HAKU NPOTEKAHUs PeaKLuil HOHHOrO oOMeHa (0Opa3oBaHKe OCaKa, BHIICICHHE
rasa, oOpa3zoBaHue BOJIbl); OMbITOB, MILTFOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIX peakiuii (ropeHue, peakiuy pa3ioskeHus,
COE/IMHEHUs); Pacrio3HaBaHUE HEOPTaHMYECKUX BEIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMil Ha HOHbI, peLIeHUe HKCIIEPUMEHTAIbHbIX 3a/au .

HemeTanjbl M HX COeAUHEHHS



OOwias xapakTepucTHKa raaoreHoB. OcoOeHHOCTH CTPOSHUA aTOMOB, XapakTepHele cTeneHH okHcieHus. CTpoeHue U pH3nvecKue CBOHCTBa MPOCTHIX
BEILECTB — raJloreHOB. XMMHUECKHe CBOHCTBA Ha MpUMepe Xnopa (B3alMOoAelCTBHE ¢ MeTa/UlaMH, HeMeTalaMy, leao4aMi). XJIOopoBOIOPOA.
CounsiHast KUCJIOTA, XHMHYECKHE CBOICTBA, NONy4eHHe, NpHUMeHeHHe. [IeliCTBHE XI0pa U XJIOPOBOAOPOAA HAa OPraHU3M uenoBeka. Baxkneiimue
XJIOPHbI H HX HAXOXKIEHHE B IIPUPOAE .

OObwas xapakrepucTHka 3neMeHToB VIA rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTENEeHH OKUCTeHMA.

Ctpoenue u pr3nyueckue CBONCTBA MPOCTBIX BELIECTB — KHUCIOPOIA U cepbl. ANNOTPONHbIE MOAHPUKALUH KHCIOPOAa U cepbl. XHMHYECKHE CBOMCTBA
cepbl. CepoBomopon, cTpoeHHe, pH3HUecKre U XMMUYeckue cBoMcTBa. OKCHABI Cepbl KaK MPEeACTABHTENH KUCIOTHBIX OKcHaoB. CepHas KHCIOTa,
¢usHueckre U XMMHYECKHE CBOHCTBA (00ImHe Kak NPeACcTaBUTEN KJIAcCa KHCIOT U cremmduieckne). XUMHYECKUE PEakllH, JIEXAIINEe B OCHOBE
HNPOMBILIJIEHHOTO Coco0a nonyyueHus cepHoii kucnotol [Ipumenenne. Conu CepHOI KHCIOTEI, KaYeCTBEHHAs peaklus Ha cynbbarnod. HaxoxneHue
cepbl U €€ COeANHEHUH B Mpupone . XUMHYECKOe 3arpsizHeHle OKpysKalollel cpeabl CoOeIHHEHUAMH cepbl (KHUCIOTHBIE AOXIH, 3aTrPsi3HEHNE BO3AYXA U
BOOOEMOB), CIIOCOOBI €10 MPeIoTBPALIECHHS .

OO1mas xapakrepucTuka 31eMeHToB VA rpynnsl. OCOO€HHOCTH CTPOSHHA aTOMOB, XapaKTePHbIE CTETNIEHH OKHCJISHHS!.

A3or, pacnipocTpaHeHue B IpHpoe, hH3nHueckue H XHMuueckue cBoiicTea. Kpyrosopor azora B npupone . AMMHAK, ero (pu3HYecKie H XHMHYECKHe
CBOMHCTBA, MoyueHHe 1 npumMeHenne. Conu aMMOHHs, UX (H3HUECKHe H XHMHYECKHe CBOHCTBA, npuMeHeHHe. KauecTBeHHas PeaKLus Ha HOHBI
aMMOHU:A. A30THas KHCIIOTa, €€ monyueHHe, Ppu3HyecKe H XUMHYeCKHe CBOHCTBA (00ILHE KaK NPEACTaBHTEN Kacca KHCIIOT H Crieln(pHYecKHe.
Hcnonb3oBaHue HUTPATOB H CoJIeli aMMOHHKA B Ka4€CTBE MHHEPAIbHBIX yAoOpeHHH. XHMHUECKOe 3arpsi3sHEHHE OKPY KaloLleil cpeabl COeIMHEHUSAMH
a30Ta (KHCJIOTHBIE AOKH, 3aTPA3HEHHE BO3/1yXa, MIOYBbI H BOAOEMOB).

®docdop, annotponHbie Moaudukauuu gochopa, pusnueckne H xuMudeckue cpotictea. Okcua dpocdopa(V) u pochopHas kucnora, pusuueckue 1
XUMUYECKHe CBOICTBa, nonyuenue. Henonb3oBanue GpocdhaToB B kaueCTBE MUHEPAIbHBIX YAOOPEHHIA.

OOb1was xapaktepucTHka 3eMeHToB [VA rpynnbl. OCOO€HHOCTU CTPOEHHS aTOMOB, XapaKTepHBbIe CTEMEeHH OKHCICHHA .

Yraepon, aJuIOTPONHBIE MOAH(HKALIHY, pACTIPOCTPaHEHHE B IPHPOAe, (PH3HUECKHe H XUMUUeCKue colicTea. AncopOums. Kpyrosopor yriepona B
npupoze. OKkcHOpl yriepoaa, UX GU3HYeCKHe H XHMHYECKHe CBOICTBA, AeHiCTBIE HA )KHBbIe OPTraHU3MBI, TIONy4eHHE U NpHMeHeHHe. DKONOrHYeCKHE
npoOaeMsl, CBsI3aHHBIE ¢ OKCHAOM yrnepoaa(lV), runoresa rnobanbHOro NOTENJIeHHs KIMMAaTa, MapHUKOBBIH 3 (hekT. YroneHas KUCIOTa U €€ COJH,
ux pu3nUecKHe U XMMHYECKHE CBOHCTBA, nonyyeHne u npumeHenne. KauecrpenHas peakiyst Ha kapOoHaT noHel. Ficnons3oBanne kapOOHATOB B
ObITY, MEAULINHE, IPOMBILIIEHHOCTH U CEJIbCKOM XO35HCTRE.

ITepBoHa4anbHble MOHATHS 00 OPraHHYECKHX BELIECTBAX KAaK O COSAMHEHHUX yriiepona (MeTaH, 3TaH, STHJIEH, alleTHIIEH, 5TaHO, INIHUEPHH, YKCYCHas
KHCNOTA). Hx cocmae u xumiryeckoe cmpoentie. ITonsiTHEe 0 OHONIOrHYECKH BAXKHBIX BEILECTBAX  XHPax, Oe/lKax, yriIeBoAax — U HX POJIH B XKU3HU
4enoBeKa. Mamepuaisnoe eOUHCIMBO OP2AHNYECKNUX W HCOP2AHNYCCKNUX COCOUHCHNIL.



Kpemnuii, ero ¢pusndgeckie H XMMHU4YECKHe CBOIICTBA, NonydeHNe H npuMeHeHle. CoellHEHHs KpeMHHA B pupone. O01ue npectapiaeHHs ob okcuae
kpeMHHA(IV) 1 kxpeMHHeBoll kucnoTe. CUNMKATHL, UX HCMOL30BaHHE B OBITY, MEAHULIMHE,

NPOMBILIEHHOCTH. Baoicneitue Cmponmensbrele MAamepuanvl. Kepamvixa, CMeKo, yemenm, 6emon, scere3o0oemon. lipoonemsr 6e3onacno2o
HCNOTL306AHUA CIIPOUMETBHBIX MAMEPUATO8 8 NOEGCCOHEEHON ICUIHY.

XHUMHYECKHH 3KCTIEPUMEHT. H3yueHHe 00pa3LioB HEOPraHHYEeCKUX BELIECTB, CBOIMCTB CONAHON KMCNOTHI, POBEAECHHE Ka4eCTBEHHBIX peakL|i Ha
XJIOPHAHOHBI U HAONMIOICHNE NTPH3HAKOB UX MPOTEKAHUA, ONbITHI, OTPAXKAKIHE (PHU3HHECKHE H XHMHYECKHE CBOHCTBA raJIONeHOB U X COSAHHESHHH
(BO3MOKHO HCIIONIB30BAHHE BUICOMATEPHAJIOB ), O3HAKOMJIEHHE ¢ 00pa3LiaMu XJIOPHAOB (FaJIOTeHHAOB ), O3HAKOMJICHHE ¢ 00pa3LiaMH Cepel U e€
COeNUHEHUAMH (BO3 MOKHO HCMONB30BaHKE BHACOMATEPHAIOB);, HabMoaeHHe npoLecca oO0yTMBaHus caxapa noj AefiCTBHEM KOHLEHTPHPOBaHHOM
CEePHOI1 KMCOTBL, H3ydeHHe XUMHYECKHX CBOICTB pa30aBlieHHON CepHOI KHUCIOTHI, NPOBEAECHHE Ka4eCTBEHHOI peakLii Ha Cyab(aTt HOH U
HaOII0IeHNE TPH3HAKA €€ POTEKAHU, O3HAKOMJIeHHE ¢ PH3MYeCKUMH CBOHCTBaMH a30Ta, (pocdhopa u ux coenuHeHui (BO3MOKHO HCIIONB30BAaHHE
BHIAEOMATEPUANIOB), 00pa3LiaMu a30THLIX U (ocopHbIx yaoOpenuii; nony4yenne, cobupaHne, pacno3HaBaHHE U H3Y4EHHE CBOWCTB aMMHAKa,
NpoBeAcHNe KAUeCTBEHHBIX peakUiii Ha HOH aMMOHHS U (ocdaT HOH M H3YYEHHE MPU3HAKOB MX MPOTEKaHM, B3aMOAeiCTBHE KOHLIEHTPHPOBAHHOI
a30THOM KHCIIOTHI ¢ Meblo (BO3MOYKHO HCIONBb30OBaHKE BHAEOMATEPHANOB), H3yUeHHe MOeNeH KPUCTANIMYEeCKHX PeIlETOK anMasa, rpadura,
¢ynnepena; o3HAKOMJIEHHE C MPOLIECCOM aACOPOLIMH PACTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM YIJIEM H YCTPOIICTBOM NPOTHBOrA3a; NONyHeHHe,
cobHpaHue, pacno3HABAHUE U H3Y4EHHE CBOHCTB YIVIEKHCIIONO ra3a; NPOBEAeHHE KaUeCTBEHHbIX PEAKLIHIT HA KapOOHAT H CHIIMKAT U H3y4YEeHHE
NPH3HAKOB UX MPOTEKaHUsA, 03HAKOMJIEHHE C MPOAYKLUHeH CUIMKAaTHOH NPOMBILINIEHHOCTH; peLleHHe 3KCIEPHMEHTAIbHBIX 3a0a4 10 TeMe
«BaykHelIl e HeMeTaNIbl U UX COSOMHEHHS.

MeTanasl H HX COEAHHCHHSA

O61mas XxapakTepPHCTHKA XHMHYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHH HX TOJIOKEHHSA B IEPUOAHHECKOI CHCTEME XMMHYECKHX 3JIeMEeHTOB J1,
M. Menneneepa 1 cTpoeHHs aToMoB. CTpoeHHe MeTannoB. MeTajiideckas CBs3b H METAJUIHYECKAsd KPHCTAIMYECKas PEIlETKa. DNeKTPOXUMHUYECKHI
psa HanpskeHUH MetannoB. PusndecKre U XHMHYecKHe cBoHcTBa MeTaiuos. O0Liue cnocoObl nonyueHHs Meta/uios. IIoHsATHE 0 KOppo3uH
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT kKoppo3uu. CruaBsl (CTajb, 4yTyH, JIOPATIOMHHHI, OPOH3a) H UX MpUMEHEHHEe B OBITY
NPOMBILIJIEHHOCTH.

].ueJ'IO'{HbIe METAaJNEBI. MOJOKECHHE B nepuonw{ecmﬁ CHCTEME XUMHWYECKHX 3JICMCHTOB H H. MeHneneeBa_; CTPOCHUC UX aTOMOB, HAXOXKIACHHC B
npupozae. Puznueckue 1 XMMHYECKHE CBOHCTBA (Ha MpUMepe HaTpusA U Kanusi). OKCHABI H THAPOKCH/BI HATPUsA U Kaaua. [IpuMeHeHne menouHbIX
MEeTaJIJIOB H HX COSAUHEHUH,

[MlenouHO3eMeNbHBIE META/UIBI MATHUH 1 KQJIBLHIH: MOJIOKEHHE B MEPHOANHECKOH CHCTEME XUMHUECKHX 3JIeMeHTOB [I. 1. Menneneesa; cTpoeHHe HX
aTOMOB; HaX Ok AeHHE B npupone. Pusnueckne H XHMHYECKHE CBOMCTBA MarHuA U KanbLusa. Baxkuelnne coequHeHa KaubLus (OKCHI, THAPOKCUA,
conu). JKECTKOCTb BOAOBI H CIIOCOOBI €€ YCTpaHeHH.



ANIOMHHHIL: MOJIOXKEHHE B rlepﬂonuqecmﬁ CHCTCMEC XHMHWYCCKHUX 3JICMCHTOB I[ H. MeHneﬂeeBa; CTPOCHUEC aTOMA, HAXOXKICHHE B MPHUPOIOC.
duznveckre H XHMHYECKHE CBOMCTBA ATIOMHUHHA. AM(bOTeprIe CBOICTBA OKCHOA H THAPOKCHAA aJIIOMHHHA.

AKeneszo: nonoxeHne B NepHOAUIECKON CHCTeMe XuMHUecKHx 3neMeHToB JI. H. Menneneesa; CTpoeHHe aTOMa, HaXOXK/AeHHE B npupoae. Ousnueckue
H XHMHUYECKHe CBONCTRA kene3a. Okcuabl, rugpokcunnl U conu skenesa(ll) u sxenesa(Ill), ux coctap, CBOICTBA U MOJNyUEHHE.

XuMuueckuii KCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3aMy META/IOB U CIUIABOB, UX (PH3NHMECKHMH CBOMCTBAMHU, H3Y4YEHHE PE3yJIbTATOB KOPPO3HH
METAJIOB (BO3MOKHO HCMONb30BaHHE BHACOMATEPHANOB), OCOOEHHOCTEH B3aUMOAESHCTBIA OKCHIA KANbLHUSA H HATPUs ¢ BOAOH (BO3MOKHO
HCTOJNIb30BaHUE BUAEOMATEPHANIOB); HCCNIENOBAaHHE CBOHCTB JKECTKOI BOABI, MpOLIECCa FOPEHHUS JkeNe3a B KUCO poae {BO3MOKHO HCITONB30BaHHE
BHACOMATEPUAJIOB ), IPHU3HAKOB NMPOTEKAHUA Ka4€CTBEHHbBIX PEAKLIHH Ha HOHBI (MAarHusA, KanbLys, aJlOMHHHSA, HUHKA, xenes3a(Il) u xenesa(lll),
menu(ll)); HabmoaeHne u onucaHne NPOLIECCOB OKPALIMBAHH MIAMEHH HOHAMH HATPHs, KalHs H KaJlbLUs {BO3MOXXHO HCIONB30BAHHE
BHAECOMATEPUANIOR); HCCaea0BaHHE aM(POTEPHBIX CBOICTB THAPOKCHAA AMIOMUHUA U TMAPOKCHAA UMHKA, pellieHHe 3KCIEPUMEHTANbHBIX 3aAa4 10 TeMe
«BaxkHelL e MeTalibl H HX COSOUHEHU .

XHMHSA N OKPYKA0OMAA cpeaa

HoBbie MaTepuaisl U TEXHOJOTHH. BenecTa 1 MaTepralbl B MOBCETHEBHOM JKH3HH YeJIOBEKa. XUMIS H 310POBbe. Be30macHoe Henonp3oBaHme
BEILECTB H XUMHUYeCKHX peakimii B OpiTy. ITeppasi o MOIIb NPH XUMHUYECKHUX OXKOrax U OTpapieHuaAX. (JCHOBBI 3KOJIOTH Y€CKOH IPaMOTHOCTH.
XuMHYecKOe 3arpsA3HeHre OKpyskaroleil cpenbl (MpeaeabHas JonycTUMas KoHueHTpauus seuecte — [TJK). Poib XHMHH B pelIeHHH SKOJOTHYECKHX
npodaem.

IMpupoaHbIe HCTOUHHKH YIJIEBOAOPOAOB (YIO/b, MPHPOAHLI ra3, HedTh), MPOAYKTHI UX NePepadboTKH, HX POJIb B OBITY U MPOMBILIJIEHHOCTH .
XuMH4eCKHil 3KCIIEPHMEHT: H3yueHHe 00pa3LoB MaTepUaIoB (CTEKIIO, CIUIABbI METAJLIOB, IOJIHMEPHBIE MATEPHAJIBI ).
Me:xknpeameTHbIe CBA3H

Peannsanys MeXNpeaAMETHBIX CBA3EH NP U3Y4eHHH XHMHH B 9 KJIACCE OCYIIECTBIIASTCA Hepe3 HCIONB30BaHHe KaK OOLIMX €CTeCTBEHHOHAYYHBIX
MOHATHH, TaK ¥ MOHATHH, SABIAIOMHXCA CHCTEMHBIMH U1 OTAEIbHBIX NPEAMETOB €CTECTBEHHOHAYYHOTO LKA,

Ob1ume ecTeCTBEHHOHAYUHBIE IIOHATHS. HAy4HBIH (JaKT, THIOTE3a, 3aKOH, TEOPUA, AaHANIH3, CUHTE3, KJIacCH(HKALHSA, MEPHOAMYHOCTD, HAONIOIEHHE,
9KCMEPUMEHT, MOAENHPOBaHHE, H3MEPEHe, MOZeb, ABJIEHHE, MAPHUKOBDIH 2(hpeKT, TeXHONOrHs, MaTepuabl. PU3nKa: MaTepHs, ATOM, 3JEKTPOH,
NPOTOH, HEHTPOH, HOH, H30TOI, PAIHOAKTHBHOCTb, MONIEKYJIa, SJMEKTPUYECKHH 3apsi, MPOBOAHUKH, MOTYTPOBOAHHKH, TUAIEKTPHKH, POTOITeMeHT,
HHAUKATOP, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOsAIHHE BEIIEeCTBA, ra3, PaCTBOP, PACTBOPHMOCTD, KPHCTAUIHYECKAS PEIIETKA, CIIIABbI,
(pu3HueCKHe BEUUNHBI, €AHHULIBI H3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3B&3/b1, CONHue



Kauennapno-‘rema‘mqecmoe NJAHHPOBAHHE MO XHMHH 8 Knace

2 gaca, 68 uacos

Ne | Pasgen. Tema ypoka Kon-o | Jarta Hcenoneszosanue
4acoB | mpoBeAeH
obopyooeanun
Hus
«Toura pocma
Tema 1. XuMHs — BaXKHAS 00J12CTh €CTECTBO3HAHHSA H NPAKTHYECKOMH
AesTeJIbHOCTH YeoBeKka (S 4)
1 | lIpeamer xumMuu Ponb XHMHHU B XKU3HHU 4enoBeka. X1MHA B CHCTEMe HayK. Metonsl 1
MO3HAHNA B XUMUH.
2 | 3HaKOMCTBO ¢ mpaBHIaMH 0€30MacHOCTH U NMpuéMaMH paboThl B XuMU4eckoi nabopatopun. | 1 udposoit naT4uk
IMpaxruueckas pabora: TeMmepaTypbl CiupTOBKa
, Caeua.
Ne 1. TIpaBuna paboTel B 1abopaTOpHH U MPHEMbI 00pallieHHs ¢ TabopaTOpPHBIM
obopynoBaHHEM
3 | Tena u Bemecrra 1
4 | ®usnueckue CBONCTBA BEMIECTB. ArperaTHOE COCTOSIHHE BELIECTB . 1
5 | Ynctoie Bemectsa u cMecH. Cnocobnl paznenennsa cmeceil. Ipakrnueckas padoraNe 1 Iudposas naboparopust
2. Paspenenne cMeceii (Ha npuMepe OMHCTKH NTOBAPEHHOH COJH) Apxumen
Tema 2. BemecTBa
H XHMHYECKHE peamum
(IS5 u)t+l g
6 | ATOMBI H MONEKYJIbl. XHMHYECKUE 3JI€MEHTBI 1




3HaKkH (CHMBOJIBI} XHMHUYECKUX 3JIEMEHTOB

8 | IIpocTeie H CNOXKHBIE BELECTBA. ATOMHOMOJIEKYJIAPHOE YIEHHUE.

9 | Xumnueckas gopmyna. BaneHTHOCTb aTOMOB XHMHUYECKHX 3JIEMEHTOB

10 | 3axoH mocTOsIHCTBA cocTaBa BellecTB. OTHOCHUTEIbHASI aTOMHaA Macca. OTHOCUTENbHAS

- | monexyasipHas macea .

11

12 | Maccopas 0onsA XUMHYECKOTO SJIEMEHTA B COSTUHEHHH

13 | Pusnueckue H XUMUUECKHE SBICHUS

14 | Xumuueckas peakuus. [IpusHaku

U YCJIOBHA MPOTEKAHHS XUMHYECKHX peaKLuii

15 | XuMuueckue ypaBHEHHS

16 | Tunel xuMHYEeCKHX peakuuil. Peakuusa coeguHeHus

17 | Peakuus pasnoxeHHs

18 | Peakuus 3aMelmeHus

19 | Peakuus oOmeHa

20 | 3akoH coxpaHeHua Macchl BewecTB. M. B. JIOMOHOCOB — y4€HbIH 3HUMKIONEIHCT. cBeya; konba
IUIOCKOAOHHAsA 250 mur;
JIOXKKA JUISL CKUTAHHS
BEIIECTB

21 | KonrponbHas pabora Ne |

Tema 3. Bozayx. Kucaopoa.

Oxcnanl




(5 9)

22

Bosayx — cMech rasos. Coctas Bo3ayxa Kucnopon — 3jeMeHT u npocToe Bewectso. O30H
— ayIOTPONHas MoaUbHKALMS KHCIOPOAa

23

Haxoxxnenue kucnopoaa B npupoae, Gu3HHeCKHe 1 XHMHYECKHE CBOHCTBA (peakuun
OKHcaeHHsl, ropeHue. ITonaTe 06 okcumax

24

CrnocoObl monyyeHs KHCIOpoAa B J1abOPaTOpHU U MPOMBILUIEHHOCTH. [IpriMeHeH e
kucnopona. [Ipaktuueckas pabota

Ne 3. TTonyueHue U codupaHue KUCIOpOaa, U3y4EHHE €ro CBOICTB.

25

Tennosoii 5¢ppekT XUMHUECKOI peaKU1H, MOHATHE O TEPMOXHMHYECKOM YpaBHEHHH, 5K30 H
SHOOTEPMUUECKHX PeaKLHIX

26 | Tonnueo (yroub H MeTaH). 3arpsA3HeHue BO3AyXa, CHOCOObl ero MpeaoTBpalleHd. Y culeHHe
NapHHUKOBOrO 3(pexTa, pazpylICHHE O30HOBOIO CIIOA .
Tema 4. Bonopoa. Cocras kncaor n coneii (5 u)

27 | Bopopon — 371€MEHT H NPOCTOE BELIECTBO

28

Haxoxxnaenue B npupoze, Gpu3nyueckue n XHMHYECKHE CBOHCTBA (Ha pumMepe
B3alMOJICACTBUA C HEMETAJIa MU U OKCHAAMH METAJJIOB

29

[TpumeHeHue, cocoObl MOAYYEHHS BOOOPOIA.

IMpaxruueckas pabora Ne 4. ITony4enue u cobupaHue BOAOPOAA, H3YUEHHE €ro CBOHCTB

30 | Cocra kucaOT H conelt

31
Tema S. KoauuecTBeHHbIe OTHOIIEHHS B XHMHH
(4 1)

32 | Konuyectso Bewwectsa. Monb. ModspHad Macca




3axkon Aporaapo. MonsapHbIii 00bE€M ra3os .

34 | PacuéTel MO XHMHY€ CKHMM YPaBHEHHSIM.
35
Tema 6. Boaa. PactBopbl. IloHaTHe 00 ocHoBaHUAX (5 4)

36 | Pusnueckue cBOKCTBA BOAEl. AHANU3 H CHHTE3 — METOIbl H3YUYEHHUA COCTaBa BOIBI.

37 | Xumuueckue cBOHCTBA BOABI (PEAKLH ¢ METAJUIAMH, OKCHAAMH METAJUIOB U HEMETAJIIOB

38 | Cocrae ocHoBanuii. ITonaTue 06 nHAMKaTOpaX udposaa naboparopus
Apxumen
Iudposoii pH. wratus ¢
32KHMOM, IATh
XMMHUYECKUX CTAaKaHOB
(25 mu1); mpoMeIBaNKa

39 | Bona kaxk pacteopurens. PacTeopel. PacTsopumocTs Bewects B Boze. IIpaxTuueckas padbora: npubop AJIs OMBITOB C

Ne 5. IIpuroroBaeHHe pacTBOPOB ¢ ONpPEAENEHHON MacCOBOH A0J€H pacTBOPEHHOTO
BEILECTBA.

NEKTPUIECKHM TOKOM,
MCTOYHUK MOCTOSHHOTO
TOKA: MPOOHUpPKH — 2 LT,
NPOHYMEPOBAHHBIE,
JIyMHHKA, CITHPTOBKA;

npoOku — 2 1T, MHHLET

40

Pone pacTBOpoB B npupoae U B kKu3HU yenoseka. KpyroBopor Boas! B pupoae. 3arpsi3sHeHHe
OpHPOAHBIX BOA. OXpaHa H OUHCTKA MPUPOIHBIX BOA.

Tema 7. OcHOBHbBIE KJacChl HEOPraHH4YeCKHX coeaHHeHHH




(ITu)yt 1y

41 | Knaccudukarus HEOPraHMUECKHX COSAHMHEHHH.

42 | Okcunpl: coctas, knaccudpukalus (OCHOBHbIE, KUCNOTHBIE, aM(pOTepHbIe,

- | HeconeoOpasyromnye), HOMEHKNATYpa (MEKAYHAPOAHAS U TPHBHUAJIbHAS ).

43 .

ITony4yeHue U XMMHYECKHE CBOHCTBA KUCIOTHBIX, OCHOBHBIX U aM(POTEPHBIX OKCHAOB.

44 | OcHoBaHHA: cocTap, knaccupukalus, HOMEHKNaTypa (MeKAyHapoaHas H TPHBUAbHAsA), Hudposas nadopatopus

- | pu3uyeckue U XUMHYECKHE CBOHCTRA, COCOOBI MONyYeHHSA Apxumen

45 .
Ludposoii pH. wraTtue ¢
32)KUMOM, MATh
XUMHYECKHX CTAKAHOB
(25 mu1); mpoMeIBaNKa

46 | Kucnotsl: cocras, K1accudykanysa, HOMEHKIATYpa, GH3HUECKHE U XMMHYe CKHE CBOIICTBA,

- | cnocofel nonyueHHs.

47

Pan akTMBHOCTH META/IOB

48 | Conu (cpenHue): HOMEHKNIATYPA, CIOCOOB! MOJIyueHH s, B3aHMOEHCTRHE COJIeH ¢ METaIaMH,

- | kucnoTaMHu, WENOYaMH H COJIIMHU

49

50 | I'eHeTHUeCKadA CBA3L MEXKIY KNACCaMH HEOPTaHHYECKHX COSIHHEHHIA

51 | Ipaktuueckas pabora: udposasa nadboparopus

Ne 6. PerueHue sKcrepMMeHTANbHBIX 3aaa4 Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHHUYECKUX
COeIHHEHUH

Apxumen

Ludporsoii pH. wraTtue ¢
3aKHUMOM, IATh
XUMHYECKHUX CTAKAHOB
(25 mn), npoMbIBanKa.




52 | KonrponbHas pabora Ne 2
Tema 8. IlepnoauyeckHH 3aK0H H MEPHOAHYECKAA CHCTEMA XHMHYECKHX 3J1eMeHToB /1.
N. Menpene esa. Crpoenne aroma (7 u)

53 | IlepBbie NONBITKY KNACCH(PHKALIMH XHMHYECKHX 3J1eMEHTOB. [ToHATHE O rpynnax CXOAHbIX
3JIeMEHTOB (LLENIOY Hbl€ H WEeNOYHO3EMENbHbIE METAIBI, FAJIOTeHbl, HHEPTHBIE ra3bl) .

54 | DnemMeHTHI, KOTOpBIE OOPa3ylOT aM(pOTEPHbIE OKCHABI U THAPOKCHABI

55 | [leprioanyeckyii 3aKOH U NeproANYECKas CHCTEMa X UMHUYeCKUX 35emeHToB [, H.
Menneneesa. Ilepuoasl, rpynmnel, nOArpynnsl. GPHU3HUECKHH CMbIC OPAIKOBOIO HOMEpA
3JIEMEHTa, HOME POB NEPHOAA H IPYIMbL

56 | Crpoenne aromoB. Cocras aToMHBIX siaep. F3oTomne!

57 | Dnexrponbl. CTpoeHHE 3NEKTPOHHBIX 000JIOYEK aTOMOB NMEPBLIX 20 XMMHYECKHX 3JIEMEHTOB
nepuoandeckoii cucteMsl [, M. Menaeneesa

58 | XapakTepHCTHKAa XHMHUUECKOTO 3JIEMEHTA 10 €10 MOJNIOKEHHUIO B EpHOANYECKOl cHcTeMe /1,
H. Menneneepa

59 | 3naueHHE NEPUOANUECKOTO 3aKOHA
U MEePUOAHYECKON CUCTEMBl XUMUUECKHX 3JIEMEHTOB 1A pa3BHTHA HAyKH H npakTuku. [ M.
MeHpaenee — yu€Hblil, NeAaror U rpaskaaHuH.
Tema 9. Xumn4ueckas ¢BA3b.
OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE PEAKIHH
(8 4)

60 | DneKTPOOTPHLIATENBHOCTE ATOMOB X HMHUYECKHX 3JIEMEHTOB

61 | MoHHas xMHYeCKas CBA3b Iudpposaa naboparopus

Apxumen

Iudposoii naTunk
TEMIEPaTyphbl




IJIATHHOBBIN, JATYHK
TEMIIePaTyphl
TePMOMapHbIi

62 | KopaneHTHO-NONApHASA CBA3b | Ludpposas nadoparopus
Apxumen
Iudposoii naTunk
TeMIepaTyphbl
MIATHHOBBIN; JATYHK
TeMIIePaTyphl
TEPMOMNAaPHBIH

63 | KoBaJieHTHO- HemosIApHas CBS3b |

64 | CteneHb OKHCNEHUSA 2

65

66 | OxucnurenbHOBOCCTaHOBUTEAbHBIE peakii {OBP). Ilpouecck! okucneHus u 2

- | BoccranoBaeHHs. OKUCANUTENN U BOCCTAHOBHTEIH.

67

68 | KontponbHas pabota Ne 3 |

KanengapHo-TeMaTHYecKoe NJAHHPOBaHHE NO XHMHH 9 Kaace
2 vaca 66 yacos
Ne | TeMa pasgena u ypoka Konuuecrso | Hata Hcenonvzosanue
4acoB NPOBEAECHHS
obopyoosanusn

«Touka pocma




IloBTOpeHHe N yrayoJieHHe 3HAHHIL OCHOBHBIX pa3aenoB Kypca 8 Kaacea

(Su)+1u

Ilepuonuyeckuii 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JemMeHToB [, H.
Menpeneesa. CTpoeHHE aTOMOB

2 | 3akOHOMEpPHOCTH B H3MEHEHHH CBOIICTB XHMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepuoaOB, Kajnsa, KaNbLUA U UX COQHHHeHHﬁ B COOTBCTCTBHH € IMMOJIOXKCHHEM
3JIEMEHTOB B NMEePUOANYECKOH CHCTEME H CTPOEHHEM UX aTOMOB
3 | Knaccudukauusa 1 HOMEHKNIaTypa HEOPraHHYECKHUX BeLIeCTB (MeXAyHapoaHas U
TpHBHAJIbHAA)
4 | X1MH4eCKHe CBOHCTBA BELIECTB, OTHOCALIMXCA K Pa3/IHYHbIM KJlaccam
HEOPraHHYEeCKHX COSAMHEHMIH, HX FeHeTHYECKasA CBsA3b HEOPraHHYEeCKHX BELIECTB
5 | CrpoeHune BemecTBa: BUAbI XHMHYECKOH ¢BA3U. TuMbI KPHCTAIIMYECKHX PELIETOK, [udposas naboparopus
3aBHCHMOCTb CBOMCTB BELECTBA OT THIIA KPHCTAJUIMUECKOH PEILETKH . Apxumen
Hudgposoii natumk
TEMIIEPATY Pl MNIATHHOBbIH
6 | KonrponbHas paboraNel
TeMa 1. OcHOBHbIE 3aKOHO MEPHOCTH XHMHYECKHX peakuui
(4 %)
7 | Knaccudpukanusa XHMUYECKUX PeaKLHil O Pa3IHYHBIM NPH3HAKAM.
8 IMonsaTHE 0 CKOPOCTH XUMHYECKOH peakLuu. [TOHATHE O TOMOTeHHBIX U ugposast naboparopus
reTeporeHHbIX PeaKLHsX . Apxumen
Hudgposoii natumk
TEMIIEPATY P! MIATHHOBBIH
9 | IlonAaTHe O XUMHYECKOM PaBHOBECHHU. DAKTOPHI, BAMAKIINE HA CKOPOCTh Ludposas naboparopus

XHMHYECKOH PCAKLUHH H MOJOKECHHE XHMHYCCKOI0 paBHOBECHA .

Apxumen




Hudposoii natunk

TEMIIEPATY Pl MIATHHOBBIH

10 | MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTENIBHBIX PEAaKLMi (3NEKTPOHHBIH DanaHe
OKHCJTUTENbHOBOCCTAHOBUTENb HOH PeaKLIMH).
Tema 2. INEKTPOIUTHUCCKAS ANCCONHALNSA. XHMHYECKHE PEAKIHH B PACTBOPAX
(8 u)
11- | Teopusa 3neKTPONUTHYECKOH AUCCOLMALMH. DJIEKTPOJIMTHI U HE3JIEKTPOJIUTHI. Iudposas naboparopus
12 | KatnoHbl, annoHbl. MexaHH3M AHUCCOLU AU BELIECTB ¢ pa3sau4HbBIMU BHOAMU Apxumen
XHUMHYecKoH cB3u. CteneHb guccourauud. CUbHbIE U Cladble SeKTPONHTHI -
Hugposoii natuuk
3JIEKTPONPOBOAHOCTH
13- | Peakunu HOHHOTO OOMEHa, YCIOBHA UX MpoTekaHuA. IoHHbIe YypaBHEHHS peakUuii. Ludporas nadbopatopus
14 Apxumen
Hudgposoii natumk
3JE€KTPONPOBOAHOCTH
15- | XumMuueckue cBOHCTBA KHCIIOT, OCHOBA HUH U cOJiell B CBeTe MpeacTaBneHuii o
16 | 3AeKTpOIUTHYECKOH AUCCOLHALIMU
17 | TlonsTHe O rUAPOIH3E CONEI.
18 | IlpakTuyeckas pabora Ne 1 Pemenne 3xCnepyMeHTaIbHBIX 3a7a4 10 TEME Ludposas naboparopus
Apxumen
Hudgposoii narumk
3JIEKTPONPOBOAHOCTH
Tema 3. O0mas XapaKTepHCTHKA XHMHYeCKHX 3JieMeHTOB VIIA-
rpynnbl. I'anorennb! (4 4)
19 | Obwas xapakTepHCTHKa rajoreHoB . OcoOeHHOCTH CTPOeHUS aTOMOB STHX

SJCMCHTOB, XAPAKTCPHLBIC OJIA HUX CTCTIICHH OKHCJICHHA. CTpOCHI/Ie H donsmecxne




CBOHCTBA NMPOCTHIX BELIECTB — rajioréHoB

20 | XuMH4eCKHE CBOICTBA HAa MPHMEPE XJIOpa (B3aUMOACHCTBHE C METAJIAMH,
HeMeTaJIaMH, eouaMu). Xnoposoaopoa. CosiHas KHCI0Ta, XUMHYECKHE
CBOIICTBA, MoNy4YeHue, NpUMEHEHHE.
21 | ®@usuonoruyeckoe AEHCTBIE XJIOpa H XJIOPOBOAOPOAa HA OPTraHK3M YeNOBeKa. Hudporas nabopatopus
BaxkHeililine XJIOpuabl U HX HAXOKACHHE B MPHPOIE . Apxumen
22 | IlpakTuueckas padora: Ludposas nabopatopus
. . " Apxumen
Ne 2. ITony4yeHue CONAHON KUCAOTHI, H3yUeHHE €€ CBOHCTB
Tema 4. O0mas XapaAKTEPHCTHKA XHMHYECKHX 31eMenToB VIA-rpynnebl. Cepa u
eé coeguHenun (5 4)
23 | O0was xapakTepucTHka sneMeHTOB VIArpynnbl. Oco0eHHOCTH CTPOEHHS aTOMOB
3THX 3JI€MEHTOB, XaPaKTEPHBIC AJIs1 HUX CTENIEHH OKHCIICHHS
24 | CrpoeHue u pu3HIECKHE CBOHCTBA MPOCTHIX BEILECTB — KUCIOPOIA U Cephl.
AnnorponHele MOAHPUKALIMH KMCIOPOIa H cepbl. XMMHYECKHE CBOHCTBA CEpPBI.
CepoBonopon, cTpoeHue, pusHueckie U XHMHYeCKue CBOHCTBa. OKCUABI cepbl KaK
MpEeACTABUTENH KUCIOTHBIX OKCHAOB
25 | CepHas kucCNOTa, (GU3NYECKHE Ludporas nadopatopus
- Apxumen
M XUMHYECKHE CBOICTBa (00I1e KaK NPeACTaBUTENA KIacCa KHCIIOT H
crenrduyeckue), NpuMeHeHHe Ludposoii naTumk
3JIEKTPONPOBOIHOCTH
26 | XUMHYECKHE PEAKLHH, JISKAIHE B OCHOBE NPOMBILLIEHHOIO crnocoba nony4eHus
CepHoii KHCNOTHL. COH CEPHON KHCIOTBI.
27 | HaxoxneHue cepol U €€ COeAHHEHUIH

B pupoae. XHMHYECKOE 3arpA3HEHHUE OKPYXAIOIIEH CPeibl COSAMHEHHSIMHU CePbl
{KHCJIOTHBIE JOXKH, 3arPsi3HEHHE BO3AYXA U BOJOEMOB ), CIOCOOBI €ro




NPEeAOTBPALLEHHS

Tema S. O0man XxapaKTepHCTHKA XHMHYECKHX 2JIeMeHTOB VA-rpynmbl.
A3or, ¢pocdop u ux coennHenns (7 1)

28

O0mas xapakTepuCTHKA 3J1eMeHTOB VA rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB
3THX 3JIEMEHTOB, XapaKTepHble AN HUX CTENEeHH OKUCICHHS

29

A30T, pacnpocTpaHeHHe B npupoae, ¢pusHueckue U XUMHYECKHE CBOHCTBA.
Kpyrosopot a3zota B npupoze

30

AmMmMmuak, ero QU3H4YECKHe U XHMHYECKHEe CBOHCTBA, MOJTYyHeHHe U IPHMEHEHHE.
Conu aMMOHNA, HX pH3NYECKHE H XUMHYeCKHe CBOHCTBA, PHMEHEHHE.

IpakTuueckas paGorta Ne 3. [TonyueHue aMMHaka, M3yueHHE €ro CBOMCTB.

A30THas KHCJIOTa, € Pusnyeckue H XUMHYeCKHe CBOiicTBa (001e Kak
NPeACTaBUTENA KJIacca KHCNOT U crnenuduueckue). Mcnonb3oBaHne HUTPATOB U
COJIell aMMOHUSA B KaU€CTBE MUHEPAJIbHBIX YAOOpeHu

Ludporas nabopatopus
Apxumen

Ludporoii naTuuk
3JIEKTPOIPOBOIHOCTH

32

XMMHYECKOE 3arPA3HEHHE OKPYKAKOILEH CPe/ibl COSANHEHHAMH a30Ta (KUCIOTHBIE
AOKAHU, 3arPASHEHHE BO3/YXa, IOYBbI H BOAOEMOB

33

Docdop, aorponHeie Moaudukauun gochopa, pusnueckue 1 XUMHYECKHE
CBOHCTBa

Oxcun pochopa(V) u pochopHas kucnora, pusHueckre 1 XMMUYECKHe CBOHCTBA,
nonyueHue. Mcnonbsobanue GocdaToB B kaueCTBE MUHEPAIbHBIX YAOOPESHHI.
3arpAa3sHeHHe NPUPOIHBIX BOAOEMOB (ocaTamu

Tema 6. O0As XApAKTEPHCTHKA XHMHYECKHX 3JieMeHTOB IVA-
rpynnbl. Yriaepoa u KpeMHHH H HX CO¢AHHEHHS

(8 u)+ 1

35

Yrnepon




36-

Oxcuapl yrnepoaa, ux Gu3n4eCKue 1 XHMHUYECKHE CBONCTBA.

37
38 | VYroabHast KHCNIOTA U €€ CONH, HX (PH3HUECKHE H XHMHYECKHE CBOHCTBA, MOJyYeHHE H
NpUMEHEHHE.
39 | IleppoHavanbHbIe MOHATHA 00 OPraHHYECKHX BELIECTBAX KaK O COSOUHEHHSX
yriepona: 0coOeHHOCTH COCTaBa H cTpoeHHs. [IoHATHe 0 OHONOrHUeCKH BaKHBIX
BELeCTBaX: XKupax, Oenkax,
40 | Kpemunuii, ero pusnueckne 1 XHMHYECKHE CBOCTBA, NOJY4YEHHE U MPHMEHEHHE.
41 | Ilpakruueckas pabora Ne 4 TTonyuenue yraekucnoro raza. Kauecrsennas peaxiyst Iudposas naboparopus
Ha kapOOHAT-HOH Apxumen
Mugposoii natumk
3JIEKTPONPOBOAHOCTH
42 | Ilpakruueckas pabata Ne 5 Peruenne 3KCepHMEHTANBHBIX 337144 MO TEMe Iudpoas naboparopus
«HemeTanbi». Apxumen
Hugposoii natumk
3JE€KTPONPOBOAHOCTH
43 | KontponbHas padota
Tema 7. O6mmne cBOHCTBA METANLIOB
(4 %)
44 | Obmwas xapakTepHCTHKAa XHMHYECKHX 3JIeMEHTOB — METAJ/UIOB Ha OCHOBAHHH HX
TMOJIOXKEHHS B MIEPUOAHYECKOl ccTeMe XUMHYeCKUX 3yeMeHToB [ . . Menaeneesa
U CTPOSHHA aTOMOB
45 | Crpoenune Metamnos. Merauinueckas CBA3b H METAJLIMYECKAs KPHCTAJUINUECKas
PELIETKA. DNEKTPOXHMHYECKHH PN HATPSHKEHUH METAJIOB
46 | ®Pu3n4eCKHe U XUMHYECKHE CBOIICTBAa METAJUIOB .




47

Obuue cnocobrr nonmyueHus MeTawioB. [ToHATHE 0 KOPPO3HUH METAUIOB H OCHOBHBIS
¢nocobbl 3amuTHI OT KOppo3un. Crassl (CTajb, YyryH, JOPATIOMHHHIH, OpoH3a), HX
NpUMEHEHNe B ObITY H NPOMBILLIEHHOCTH

Tema 8. BaxkneHmne MEeTANIBI H UX COSAHHEHHA

(16 u)+2

48 | Mlenounnie meTanabl. [TonoxkeHne B NepHOAHYECKON CHCTEME XMMHHYECKHX
snemeHToB [l . Menaeneesa, crpoeHue aToMoB. HaxoskaeHue B npupone .

49- | ®usryeckre U XMMHYeCKHe CBOHCTBA (Ha MpUMepe HATPUA H KaJIHA

50

51 | Oxcuabl U THAPOKCHABI HATPHS U Kanus

52 | IlpuMeHeHHe LWEeJOYHBIX METANIOB H UX COSAMHEHUH.

53 | UlenouHo3eMeNnbHBIE METAJUIBI MATHHI M KaJIbLIHI, CTpoeHHe aToMOB. ITonoxeHune B
NEePUOAMYECKOH CHCTEME XHMUYECKHX 3eMeHTOB JI. 1. Menaeneesa.
Haxoxaenue B npupone

54- | ®uznyeckue U XUMHYECKHE CBOHCTBA KaJbLH U MarHUs

55

56 | Baxnelne COSAMHEHHUS KaNbLHA (OKCHA, THAPOKCH, COJIN).

57 | XKecrkocTb BOABI M cnocodbl ee yerpaneHus. [Ipakruyeckas pabora Ne 6. XKécrkoctn
BOAbI M METOABI €€ YCTPaHEHHS

58 | AnroMuHMIA.

59- | ®usuyeckue U XUMHYeCKHe CBOHCTBA. AM$OTepHbIe CBOIMCTBA OKCHAA U THAPOKCHAA

60

61 | XKeneso. Lugposas naboparopus

Apxumen




[Mudposoii natuuk

JaBJICHUS
62 | ®usznueckue U XUMHYECKHE CBOMCTBA XKee3a
63 | Oxcunbl, ruapokcuarel U conu xkenesa(ll)
u xeneza(lll) .
64 | Ilpaktudeckas pabora Ne 7. PerueHue s5KCriepuMEeHTaNbHBIX 33134 110 TEMe [{udposas naboparopus
«Metanab . Apxumen
Iudposoii naTuuk
NaBJICHUs
65 | KonrponbHas pabora Ne3
Tema 9. BemectBa H MaTepHaJIbl B 2KM3HH YeJI0BEKAa
(19)
66 | Hosbie maTepuasbl U TeXHONTOTHH. BelecTsa 1 MaTepuanbl B MOBCEAHEBHOM KU3HU

qenoBeKa. XUMHs U 340POBbE.

be3onacHoe UCToIb30BaHKE BELIECTB U XUMHUYECKHX peaKLuii B ObITY.

TOUKA \! POCTA

JIaGopaTopubie padorsl 8 knacce [IpakTuueckas padora Ne 1. «M3yuenne cTpoeHus miaMeHn»
Teoperuueckas yactb: ['opeHHe — CIIOKHBIH NPOLIECC, COMPOBOKAAKOILIMNACS BbIIEIEHHEM SHEPT UM, KaK NPaBUIIO, B

BHJE TEeIIa U cBeTa. Pa3nuyaioT roMOreHHOe ropeHue (HanpuMep, npu paboTe ra3oBoii rOPENKH), H reTepOreHHoe ropeHue (HanpuMep, TopeHue
CIHPTA U CYXOro roproyero). B paccMOTpeHHbIX NTpUMEpPaXx IJiamMsi UMEET CXO/IHOe CTpoeHHne. B HEM MOKHO BBIAEIUTD TPH YaCTH.




BHyTpeHHUI KOHYC TEMHOTO LiBeTa (B Cllyyae ra3oBOi ropesiki CUHEro 1BeTa) ¢ Hu3koi Temnepatypoii ~ 300—500 °C. 3aeck nporcxoauT
MCIapeHue U Pa3io’KeHNe roproYero BellecTBa.

CpenHuii BOCCTAHOBHUTEIbHBIN KOHYC COCTOUT U3 CMECH BO3AyXa U rOpsLIero rasa. 31ech noj BiausHueM donee BbICOKOI Temnepatypst (1500—1800
°C) NpoAYKTHI HCTIAPEHHs U PA3JIOKEHHUsI TOPIOYMX BELIECTB aKTHBHO PearupytoT ¢ kuciopoaoM. Eciu yacth yriepona octaércsi CBOGOIHOIM, TO ero
MeJbYaiili e YaCTHLIbI PACKAJISIIOTCS U MPHAAIOT MIAMEHH SPKOE CBeveHHe. JTa 4acTh MmiameHu 6orata yrapHeiM razom CO — CUIIbHBIM
BOCCTAHOBMTEJIEM, OITOMY €€ Ha3bIBAIOT BOCCTAHOBUTE/LHOM. ToUKa HAMGOIEE BBICOKOH TEMMEPATyPhbl HAXOMAUTCS HA OCTPHE BOCCTAHOBUTE/LHOTO
KOHY(Ca.

BHeuH U OKUCTUTENbHBINH KOHYC 00pasyeT HEBUANMYIO O0ONOUKY, OKPYKAIOUIYIO MaaMsi. 31eCh MO BAUSHMEM 3HAYUTEILHOTO TIPUTOKA PO
BO3/LYXA MPOHCXOMIHT TIONIHOE OKHC/IGHHE TOPIOUEN0 BEIIECTRA J10 CO2 H HZO {TIpH TOPEHHH CYXOTO TOPIOTEro Ha OCHOBE YPOTPOITHHA aKKe ob pasyercs N2). IT PH 3TOM OCTAéTCA 1 -
KHCJIOPOIa, KOTOPBII TMPH BLICOKOM TeMriepaType 00J1aaeT BbICOKOM OKUCIMTENBHON aKTHBHOCTBIO, MO3TOMY BHELIHsIsS YaCTh MJIAMEHH Ha3bIBAETCsl
OKHCIUTENLHOM. MIcronb3ysi MOy B BO3yXa, MOXKHO YBETHYHMTL TEMIEPATYPY MJIaMEHHN.

[IpakTuueckas yacte: Llenb onbiTa: N3yunuTh CTPOCHHE MJIAMEHH, ONPEACINUTh TEMIIEPATYPY B PA3HBIX €r0 30HaX MPU UCMOIb30BAaHUHU PA3IHYHbIX
MUCTOYHHUKOB TerJia .

IIepeyensy Oamuuros yudposoit rabopamopui: TaTINK TEMIEPaTypbl TEPMONAPHBIH. /[ononnumenvHoe 060py0osaniie: MTATHB C 3aKUMOM;
nepskaTelb Ul MPOOMPOK; CUPTOBKA . Mamepuane: u peakmu6sl: CIMPT STHIOBBIM; CyXoe roproyee; cBeya.

Texnura o6ezonacnocmi:
1. . Pabota cBsizaHa C OTKPBITBIM IJ1aMeHeM — Oeperureck 0Xkora.

2. . Tepmomnapa noce U3BI€UEHHs U3 MIAMEHH OCTBIBAeT He cpasy — Oeperutech oxkora. 3.B cniupToBKe COnep;KUTCsS roproydasi JKUIKOCTb.

U HCMPYKYUS K 66INOJTHEHUIO .



1 ITonknro4uTe BHICOKOTEMITEPATYPHBIH AATYHK (TEPMOMNAPY) K PErucCTpaToOpy JAaHHBIX (KOMIbIOTEPY). 3aKpenuTe AaT4uK B IITATUBE TaK, YTOObI €ro
KOHYMK Kacascs (GUTHIIS CITUPTOBKH .

2 . axrute cnupToBKy. Korna nokasanus ctabuin3upyroTCs, 3aMULINTE 3HAU€HUE TeMnepaTypsl Ha cxeme miamenu (puc. 1). 3 Ilepemewaiite natuuk
TEMIIepaTypbl B CIAECAYIOIIYIO TOUKY IJIAMEHU B COOTBETCTBUM €O cXeMoii. [{ist 3Toro ocnabusiiite MydTy U nepemeliaiite e€ (BMecTe C JIankoi nu
JIATYUKOM) B HykHOe MecTo. Kora nokasanus cTabuiIM3UpyOTCs, CHOBA 3aHOCHTE 3HAUYE€HUE TEMIIEPATypPhl B COOTBETCTBYIOLIEH TOYKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATYPy BO BCEX TOUYKAX IUIAMEHH, OTMEUEHHbIX Ha cxeme . S . [ToBTopuTe 1eHCTBUS CO CBEYOH U CYXUM IOPIOYHM.
TOUKA \'pocm
\ 6.006parure BHumanue! I1pu u3ydeHuH CTpoeHMs MJIaAMEeHH CYXOro roproyero ucrnosbssyercs 1/4 gactb Tabnerku. Kycouek

FOPIOYEro MOMEINAKT Ha KEPAMUYECKYIO TIUTKY.

Puc. 1. Touku usmepeHus TeMreparypsl riamMenu 7 . BHecuTe B riaMsi CIMPTOBKM Ha MOJIMUHYThI poOupky. M3BieknTe npoOupKy U3 miiaMeHH U
PacCMOTPUTE €€ MOBEPXHOCTD.

8 . IToropure onbIT co cBevoil. Kakoro isera odpaszosaics Hanér? Uro 370 32 BeuiecTBo? Pe3ynbrarhl u3MepeHuii/Habio ieHui

Hcrounuk TemnepaTypa 0k0J10 Temneparypa B cpeaHei Temneparypa B Yro obpaszoBanioch Ha
No | TETUIOTHI ¢butuns (kycouka YaCTH MJIAMEHU BePXHEN 4acTu MOBEPXHOCTH
h ropIovero) TIaMEeHH npodupku

1 | CnuproBka

2 Caeua

3 | Cyxoe
roproyee

Bui6o0wi:

B BbIBOJIaX yKa3aTh, KAKOH MCTOYHHK TEIJIOTHI MPEANOYTUTEIBHO UCIIONB30BATh B XMMUYECKOI JJabopaTopuu 1 noyemy .
Koumpoawsnwie éonpocswi:
1 . Kakoii ucrounuk niameHu 6bu1 ucronb3opan? 2 . Kakas yacthb riaMeHu camast ropsidas’?

3 . J1o kaxoi MakCUMaJIbHOMN TeMIepaTypbl yAa€Tcst mporpets Tepmonapy? 4 . Uro ropsiuee — LEHTP MIaMeHH WM Kpasi?



1. . IToyemy CMpPTOBKA rOPHUT MOYTH OECLIBETHBIM IUIAMEHEM, a CBeya — CBeTsMM? MOKHO JIM UCIOJIb30BAaTh CBEYM B JTaOOpaTOpUH BMECTO
CIIUPTOBOK?

2. . Kakue npoaykTbl rOpeHusi ONMHAKOBBI y CIIUPTOBKHU U cBeun? 7 . 3amanue s noarorosku k I'HA, BITP

ITpu HarpesaHuu TBEPBLIX BEIIECTB B IPOOMpPKe HEOOXOAUMO: 1.B3ATh MPOOHPKY B PYKH U HArpeBaTh Ty 4aCTb, M€ JIEKUT BELIECTBO; 2.3aKPEMHTh
NMpoOHUPKY B LUTATHBE U HArPEBATh Ty YaCTh, I JIEKHT BEILECTBO;

3.B35Tb NPOOUPKY B PYKH, IPOTPETh BCIO NPOOUPKY, @ 3aTEM Ty YaCTh, IJI€ JEKUT BEIIECTBO; 4.3aKPENUTb NPOOUPKY B
IITATHBE, MPOIPETh BCIO MPOOUPKY, a 3aT€M Ty 4acTh, rae NekuT BewecTso . (IIpaBuibHblii oTBeT: 4 .)

8.3amanue nuist pa3BuTHs QYHKLHOHAIBHON IPAMOTHOCTH

B xuure Matikna ®@apanes «McTopust cCBedn» aBTOP OMUCHIBAET OMBIT, KOTOPBIH OH AEMOHCTPHPOBA HA CBOMX JeKLUsX. B mnams cseun oH nomeran
H30THYTYIO CTEK/ISIHHYIO TPyOKy. OnuH koHen TpyOKH onmycKasicst Hefaneko OT (PUTHIISA, BTOPOi BBIBOAMIICS HAa HECKOJIBKO CAHTHMETPOB OT IIAMEHH.
Uepes HEKOTOPOE BpeMsi K KOHILY TPYOKH MOAHOCHIIH ropsiuyto Jyuyuny. [TosiBrsiioch riamsi, KOTOPOe CyIeCTBOBAJIO OTAEIBHO OT TIAMEHH CBEYH.
Kak M0kHO 00BbSICHUTD 3TO siBlieHUE?

Otger: B 370 yacTu ruiaMeHu nMpoucxoauT ucnapenue napaduna. [lapsl napaduna Ha BO3ayxe, NMPHU MOKUTAHNH, 3arOparoTCs.

Puc. 2. OnbIT ¢ tTiiaMeHeM CBe4HU

TOUKA \’pocm ” .
\ JemoHcTpanHoOHHBIH 3KcnepumeHT Ne 1. «Boidesrenue u nociouienue menia — RPUIHAK XUMUYECKOU PeaKyuu)



Teoperuyeckas yactb. Pabora MNPOBOAUTCA NMPH U3YHYEHHUH TEMBbI «HpPBHaKH XHUMHYECCKHX peaxuuﬁ». Bripenenue u

NOTJIOECHHUE TCIIOThI, UBMEHCHHE OKPACKH PaCTBOPOB HUJIA BCIIECTB, BbIACICHHE ra3a ABJIATCA OCHOBHBIMHU NMPU3HAKAMHU XHUMHYCCKHX peaKum?I_
Takke MMeeT CMBICT MOBTOPUTHL PadOTy NP BBEACHHH MOHATHS «TEIIOBOH 2(PPEeKT peakuumy .

[TpakTuyeckas yactb. Lleap paboTsl: MPOAEMOHCTPUPOBATH BBIIETIEHHE U MOMIOMEHHE TEIUIA MPU XUMHUYECKNX peakiuusx. CBs3aTh Moka3aHus
IaT4YHMKA TEMIEPATypbl C OCA3ATEIbHBIMU OLLYLEHUSMH.

[lepeuens oamuuxos yughpoeoit 1adopamopuit: 1ATIUK TEMIIEPATYPbl MIIATHHOBBIIA.

Jonoanumensnoe 0b6opyooeanue: 1Ba XAMHYECKUX cTakaHa (50 MiT), MpOMbIBAJIKA C AMCTHIUIMPOBAHHON BOOM, CTaKaH [Uls CIMBAa OTPadOTaHHBIX
PacTBOPOB.

Mamepuanvr u peakmuenr: aIOMUHHEBast MPOBOJIOKA WK rpanysl, 20%-Heiii pactop ruapokcuna Hatpus NaOH, 10%-Hbii1 pacTBOp yKCyCHOH
kucnorel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texnuxa 6esonacnocmu: 1 Paborats B oukax. 2. Tpebyercs codmonenue mep OezonacHocTH npu padboTe ¢ THAPOKCHAOM HATPUS U HArPeBaTEIbHBIMU
npudopamu.

Unempyryus k evinonnenuto: 1.B xumnuecknit crakan Haneiire pactsop wenoun NaOH. H3meprste ero temnepatypy. [Tomecture rpanynst unu
MPOBOJIOKY ATFOMHHHS TaK, YTOOBI HAZl HUMH OCTAaBaJICs CJIoH xkuakoctu. Korma HauHETCs peakuusi, 0OpaTUTe BHUMAHUE IIKOJILHUKOB HA BBIAEICHNUE
rasa u ypenndeHue remneparypbl. JKenaTenbHo (eciu peakuus UaeT He CIUIIKOM OypHO) MPONHTHU MO KJIACCY M AaTh LUIKOJIbHUKAM MOTPOraTh CTaKaH,
4T00BI yOEHUTHCS, UTO €ro coslepKuMoe paszorpenock. OTMeTbTe MaKCUMAJIbHYIO Temreparypy pactsopa. [lonydeHHblii pe3ybTaT 3aHecuTe B
Tabmuny .

2 IlpomoiiTe natyuk Temneparypbl BOAONH. B cTrakaH HaneiTe yKCYCHYIO KUCIIOTY Ha A" 1/3 no Beicore. HsmeprTe €€ Temnepartypy.

HeGonbiinmu MopLUsiMH HAChINbTE TMAPOKapOOHAT HATPUS, MOMEIINBAsl AaTYUKOM TeMrepaTrypbl. OOpaTiTe BHUMaHUE LIKOJIbHUKOB Ha BbIJIE/IEHHE
rasa - Mpu3HaK XumMuueckoil peakuuu. [TocMotpuTe, kKak u3MeHsiercs: remreparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPaTypy PacTBoOpa.

[TonyueHHbIi pe3ynbTaT y4eHUKH 3aHOCAT B Tabimuy. PesynbraTsl nusmepennii /Habmonennii

Pearupyrouiue BeuiecTsa HavanbHnas Temneparypa MaxkcumalibHass/MUHUMAaJIbHAs Breinenenue wim noryiouesue
pacTBopa TeMreparypa pacTsopa TEIJIOTHI

PacTBop 1110494 U arOMUHUNA

PacTBOp YKCYCHO# KHCJIOThI U




coma

Be1600b1: YxazaTb NpU3HAKH XMMUYECKUX PEAKLIMA.
Koumponsnuie éonpocwi:
1. IlpusemuTte mpuMepsl peaxiuii, MPOTEKAIOMHX C BbIACIEHUEM TEMIOTHI.

2. Jlns nosyyeHus HerameéHoi U3BEeCTH Mell MPOKAJIMBAKOT MPU BICOKOM TeMrepatype. K kakoMy THITy MOYKHO OTHECTH 3Ty peakLuto?
3.3amanue ans noarorosku kK ['HA, BIIP: Tonpko xumMu4eckue siBIeHUs NEPEUUCIIEHBI B TPYIINE:

1.I'opeHue ceuu, BbINageHHue JOKAEBbIX Karneb, kuneHue oabl 2.Ckucanue s0J109HOro Coka, CKUCaHUEe MOJIOKA, PACTBOPEHHE MeJjla B YKCyce
3.TasHue cHera, niaBjIeHUEe CBUHLA, MPOTyXaHHe KypuHOro siiiua 4. O0pa3zoBaHue TyMaHa, ropeHue OeHranbCKol CBeUH, TOPEHHe MPHPOAHOrO ra3a

TOUKA \'POC‘I‘A .
\ JlemoncTpanmonnsiii 3xcnepumenT Ne 2. «Paziosicenue 600bl 21€KMPUHECKUM MOKOM)

TeopeTuyeckas 4acThb. Hepe/:x Ha4aJoM pa60T bl CJICOYET O6CYI[HTb CO MIKOJbHHUKAMH BOIPOC: MPOCTHIM WUJIH CJIOJKHBIM BEILICCTBOM ABJIACTCA BOOA.
ITocne BBIABUIKEHUS YYalHUMHUCA PasIMYHBIX THIOTE3 YUYHUTENb IMPOCUT MPEATIOKUTD BapHAHTBI UX excnepumeHTaanoﬁ IMPOBEPKH.

OOBIMHO JaHHBII OMBIT PEKOMEHAYIOT NMPOBOAUTS B npudope I'odmana, yCTPOHCTBO KOTOPOTO SBISETCS JOCTATOYHO CJIOXKHBIM ISt
BOCBbMMKJIACCHMKOB. Y 100HEe ero npoBOAUThL B MPUOOpPE /IS ONMBITOB € 3JEKTPHYECKUM TOKOM, UCIOJNIB3Ys B KauecTse 3JekTposura 10%-Hblii pacTBOp
I'UIPOKCHUJIA HATPUS M CTaJIbHBIE (Jyullle HUKeJeBble) 3JeKTpoabl. Bo nzdekanue BCrieHUBaHMS PACcTBOPA MPH AEMOHCTPALIMU K 3JIEKTPOJIUTY CleyeT
no0aBuTh STUIOBBIH ciupT (Ha 4 0O6béma pacTBopa aekrponuta | 00béM 95%-Horo pacTBopa crupTa) .

IpakTryeckas yactb. Llens paboTbl: chopMHUpOBaTh NPEACTABICHUS Y YYaIIUXCsi 00 aHAIN3€ CJIOXKHBIX BELIECTB U M3MEHEHUH MOJIEKYJI CJIOJKHBIX
BEILECTB B X0/1¢ XUMHUYECKUX PEeaKLIUH.

Honoanumensnoe 0b6opyooeanue: npudOp 1JIst ONBITOB C JNEKTPUUECKUM TOKOM; HCTOUHHUK IMOCTOSIHHOIO TOKa: MPOOUPKH - 2 LIT., IPOHYMEPOBAHHBIE;
JyYUHKA; CIUPTOBKA, MPOOKH — 2 1T, MUHLET .

Mamepuanvt u peakmuest: cnupt STHNOBBIH, 10%-HbIi pacTBOP LIEIOYH.

Texnura 6esonacnocmu: Padorats B oukax. TpedyroTcs cnenuanbHbie Mepbl 0€30MacHOCTH MPH paboTe ¢ THAPOKCHAOM HATPHUS .



Huempyrkyus k 6vinoanenuio: 1.3anonHuTe 31eKTPOTUTUYECKYIO BAHHY M IEMOHCTPALIMOHHbIE MPOOHPKU PACTBOPOM 3JIEKTPOJIMTA 3apaHee, 10 YPOKa.
2 ITponeMoHcTpUpyiiTe MPUOOP yHaumes, OObSICHUTE €ro YCTPOINCTBO M BKJIFOUUTE MOCTOSIHHBIN 3JIEKTPUYECKHI TOK.

1. Habmonaercs BeigeneHue razos Ha dnektpoaax npudopa. OOparute BHUMaHHE YHaIUXCs HA TO, YTO OAMH U3 Ia30B BbIAENAETCS HHTEHCHBHEH
¥ 3aHUMAeT B /1Ba pa3a OoubluKii 00BEM 110 CPABHEHHIO CO BTOPBIM Ia30oM.

2. OOcynure HabmOnaeMBbIe PU3HAKH XUMHUYECKOI PEAKLINH, CAeIalTe NPEIIONOKEHHSI O TOM, B KAKHX MPOOHUPKAX HAXOATCS KUCIOPOA U
BOZIOPO/I. DIIEKTPOJIH3 MPEKpaTuTe, Korjaa B mpodupkax Habepércs Okosio 6 M1 BOAOPOAA M 3 MJI KUCJIOPOAA .

3. OO6parute BHUMaHNE HA pa3nuuHble 00BEMBI COOpaHHbIX ra3oB. [Ipodupku noTHO 3akpoiite mpodkamu noxa cinoeM dnekTpoauTa. Tueromeit
JIy4MHON OTMPeeIuTe HAMYHE KMCIOPOaa B MPOOUPKe, TOpsiLieit Iy4uHO nogoxrute Bogopoa. [Ipeanoxkure yHammumcs 3aHeCTH Pe3yIbTaThl
HaOmroieHnit B Tabnuuy. Pesyabrarsl HaOaoaeHU

Howmep npobupku OObéM raza Hazpanue raza

1

2

Bw1600wr: OTpa3uTth, 4TO MPOUCXOJUT C MOJIEKYJIAMHU CJIOJKHBIX BELIECTB B XO€ XMMHUYECKON peakLiH.

Koumponsnsie 6onpocsi: 1. MOXKHO JIH 10 BHELIHEMY BHY OTJIMYMUTh a3 BOJOPO/ OT rasza kucyiopona? 2 Kakue 4acTHllbl COXPaHSOTCS B X0/
MPOTEKAHUS PEAKIIMU PA3JIOKEHUs BOMbI, a Kakue paspyuaroTesa? 3 Kak 10ka3aTh, 4TO B COCTaBe caxapa COAep:KaTcs aToMbl yriepona?

4 3apanue ans noarorosku k [UA, BIIP. I[Ipu cobupanun ra3oB ucnonab3yroT npudOpsl, NpeAcTaBaeHHbIe Ha pucyHke. C mOMOLIbIO, KAaKHX H3
yKa3aHHbIX NPUOOPOB MOKHO cobupaTh Bopopoa? OO0CHYITe CBOI OTBET, CXO/S U3 CBOMCTB JaHHOI'O rasa.

Puc. 7. Ilpubops! nis cobupanus ra3os

(A) (6) (B)
m —
|




JleMOHCTpaLMOHHbIH S3KkcniepuMeHT Ne 3. «3aKOoH COXpaHEHHUsI MacChl BELLIECTB
Teoperuueckas yacTb. [Ipy u3yueHU JaHHON TeMbI Lesieco00pa3HO Co3/aTh NMPOOJIIEMHYIO CHTYALHIO, AJIsl pa3peLleH s

KOTOPOI#i yyalliuecs BbIABUTAIOT FUNOTE3bI, TpeOyroIHe 3KCnepuMeHTanbHOH npoBepku. [Ipu obcykaeHnn npeniokeHHbIX BAPUAHTOB MTPOBEPKH
BBIZIBUHYTBIX MMIOTE3 BOCBMUKJIACCHUKH MPEAJIaraloT pa3jiMyHble BADHAHTBI KOHCTPYKLIMKU MPUOOPOB, T.€. MPOSBISIOT TBOPYECKYIO aKTHBHOCTb, B
XOZ1e KOTOPOH MPOUCXOAUT NEPEOCMBICIIEHHE MPUOOPETaEMbIX 3HAHHIA.

Ha ypoke yyaiuecsi y3nator o paborax M. B. JlomoHnocosa u A. JlaByasbe, NOCBSLIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHHsI MACChl BELLECTB,
(OpMYyIUPYIOT 3aKOH, MPUXOAAT K BHIBOAY, YTO Macca BEIIECTB B XOJI€ PeaKLMH JOJKHA OCTaBATLCS MOCTOAHHON. JIoOOMBIINCH MOHUMAHUS JAHHOTO
TE3MCA, YUUTEIb IEMOHCTPUPYET IKCIEPUMEHT .

IIpaxruyeckas yactb. Llenp paboThl: 3KCIIEPUMEHTANIBHO 10Ka3aTh 3aKOH COXPAHEHUST MacChl BEILIECTB .

Jlonoanumensnoe 060pyooeaniie: BeChbl TEXHOXUMHYECKHE HITH DJIEKTPOHHBIE, CBE4a; KOOa TIIOCKOAOHHAst 250 M, ToJKKa 115 CKUTaHHs BELECTB.
Mamepuanst u peaxmuesi: caeya.
Texnuka d6e3onacnocmi: BeINONHATE TPEOOBaHUs MPU PabOTE C OTKPBITHIM TIAMEHEM.

Hucmpyryus k evinoanenuio: Ha perdaKHbIX HIIH DJIEKTPOHHBIX BECAX YPABHOBEIINBAETCS CBEYA, a 3aTEM YUHTEINb 3aKUraeT e€. Yyaiuecs
HAOMIOAIOT, YTO B TeYEHHE ~1 MUH PABHOBECHE BECOB HAPYILAETCs, HYalIKa ¢ ropsLeil CBe4Oi MOAHUMAETCA BBEPX. Y HalUMCs 3aJal0TCsl BONPOCHI:
«Kak MoxHO 06bsicHuTe Habmonaemblii pakt? Kak 3ToT dakt cornacyercsi ¢ 3aKkOHOM cOXpaHeHusi Macchl BerecTs?» OO0cyskieHe 1aHHbIX BONPOCOB
MPUBOIMT YHAIUXCS K MBICIH O TOM, YTO SKCIIEPUMEHT MPOBEJIEH HEKOPPEKTHO, ClIElyeT M3MEHUTh KOHCTPYKLIMIO NpHOopa.

Yuutenb 3apaHee A0JKeH NOArOTOBUTE KOJIOY 1OCTaTOUHO O0JBIIOro 00bEéMa ¢ XOPOLIO MOJJOrHAHHOH MPOOKOIi, B KOTOPYIO BCTaBJIEHA JIOKEUKA.

a@@b;

B noxeuxe 3akpennsierca cseda. Becy npubop B cOope 3apanee ypasHoBeinnsaeTcs Ha Becax (puc. 8) . Korna
y4aruecs: MPUXOIAT K BbIBOJY, YTO OIBIT CJIEAYET MPOBOAUTE B 3aKPHITOM NMPHOOPE, YUUTEINb JOCTAET BECHI C KOJIOOI, 3aK1raeT ceeyy,




SaerI'I.HéHHy}O B JIOJKCYKEC, BHOCUT B KOJI6y H IJIOTHO 3aKPbIBACT. VYuaumecst BUAST, 4TO PaBHOBECHE BECOB HE HApyLIa€TCA B XOA€ BCEro
SKCIIEPHUMEHTA .

Puc. 8. Ilpubop nns neMoHCTpaLy 3aKOHa COXPAHEHHSs MaCChl BEIECTB

BriBoasr:
B BbIBO/1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEIeCTB MPH NMPOTeKaHHUH XMMHYECKON peakLiMi COXPaHSEeTCs .

Koumponvnwie 6onpocsi:
3ananus s pa3BUTHS PYHKIMOHAIBHON rPaMOTHOCTH
1. Ilpu ropenun npos octaércs 301a. Macca 307161 MEHBIIE MACChI B3ATBIX IS CKUraHus ApoB. Kak MOJKHO 00BACHUTD 3TOT akT?

2. Jlns mpuroToBeHHUst MACHOTO OyJIbOHA MOBAp B35 Kycok msaca maccoii | kr . [Tocne Bapku kycok msica ctan Becutb 800 r . ITouemy macca
WU3MEHHUJIach?

TOUKA \!pocu

JemoHcTpanoHHbli s3kcrniepuMeHT Ne 4. «Onpenenenue cocraBa BO3ayxa»

Teopernueckas yacte. ITepen nposenenueM dKCnepUMEHTa y4aIMMCs HEOOXOIUMO OOBACHUTB YCTPOHCTBO NMpudOpa, 4To 03Ha4aoT aeneHus. Takke
HeoOxoaumo ybenuTbes, 4To npodka npudopa repMeTudHO 3akpbiBaeT cocya. [IpakTuueckas yactb. Llenb paboThl: HIKCNEPUMEHTATBHO ONPENEIUTD
00BEMHYIO JIOJTIO KUCIIOPOJIa B BO3AYXE .

Jonoanumensrnoe 0b6opyoosanie: npudOp As ONpeAeNeHs COCTaBa BO3AyXa, ITATUB, CIIUPTOBKA, CTEK/ISTHHAS MAJIOYUKA, TYYHHA, CTAKaH C BOAOH.
Mamepuanet u peaxmuesi: xpachbiii pocdop.

Texnuka 6esonacnocmu: C 0CTOPOKHOCTBIO 00OpaIaThes ¢ ropsium Gocopom.

Huempyrkyus k 661n0aHEHUIO:

1. Kpucramim3aTop HarnonoBuHy 3anosHute Boaoil. Ha nosepxHocTh Bojbl momecTHTe hapdoposyto yaiky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00paTute BHUMaHKHE HA HEOOXOAMMOE YCIOBHE IKCIIEPUMEHTA — BiIakHbIN Gochop ncnons3osath Henb3s! @ochopa nomkHo ObITh B3TO OobIIE,
yeM TpeOyeTcs /s CBA3bIBAHUS BCErO KHCIOPOA, HAXOIMAIIEr0Cs B COCYIe.



1. Otkpoiite npodky npudopa U MOMECTUTE KOJIOKOJ B KpUCTAIIU3aTOpP ¢ BOAOM. [Torpy3ure KOIOKO B BO/lY HACTOJIbKO, Y4TOOBI YPOBEHb BOJIbI
COBIA/AJ C HUKHUM JleJIeHueM Kojiokosa. I1pu 5ToM HUKHUI Kpail KOJIOKOJA He JI0JKEeH JOXOAMTH JI0 JIHa KpucTajuusartopa . st 3Toro
KOJIOKOJ 3aerHllTe B LOTATHBE WJIH MOMECTHUTE HA JHO KpI/ICTa.HJII/BaTOpa ABE€ CTCKJITHHBIC MAJIOYKH .

2. CunbHO pa3orpeB KOHeLl CTEKJISIHHOM MaJIouKH, ONMyCTUTE €€ B KoJIokoJ U noposkrute pocdop. Kak Tonsko docdop 3aropeincs, ObicTpo
M3BJIEKUTE NAJIOYKY M 3aKpoiiTe Kosokou nmpobkoi. Konokos 3anomHseTcs rycteiM OesibiM AbIMOM, COCTOSILIMM U3 YacTu4ek pochopHOro
aHTHAPUIA.

3. Ilpu ropenun gocdopa 0ObEM BO3yxa BHYTPH KOJIOKOJIA BHAYaJIe OT HArpeBaHHsi HEMHOIO YBEJIMUMBAETCsl, @ YPOBEHb BOJIbI B KOJIOKOJIE
noHmxkaercs . [1o mepe pacxonoBanus KUCIOPOAA TuiaMs OCTeNEHHO racHeT. benbiit pocdopuslit anruapun pacreopsercs B Boge . Cocyn
OXJIAXKZIAETCA, Ta3 B KOJIOKOJIE MOCTENEHHO YMEHbIIAeTCs B 00béMe . Y POBEHb BOAbI B KOJIOKOJIE MOBBILIAETCS . B kpucTanmusaTop noneiire
BOJIbI B TAKOM 00ObeMe, YTOOb! BHYTPU U CHAPY KU KOJIOKOJIA YPOBHH ObIITM OJTMHAKOBBI M COBIIAZaJId CO BTOPLIM JI€JIEHUEM KOJIOKOJIA.

6 . Otkpoiite mpudOp U MPH MOMOLIH TOPSLIEH JyYHHbI YOSAUTECh B TOM, YTO OCTABIIUIICA B KOJIOKOJIE ra3 HE MOAAEPKUBAET ropeHus. Pe3ynbraTsl
HaOI0 IeHu

Yucno aenenuii B npudope, Yucrno nenenuii B npudope,
3aI10JIHEHHBIX BO31YXOM (J10 MPOBENEHMS 3ar0JIHEHHbIX ra3amu (rocie ” 5
Kaxkoii ra3 npopearuposan’
peakuun) NPOBEIEHHUS PEAKLIHH)
BeiBosibr:

B BhIBOIax yka3aTh conepraHue KUciopoja B Bo3ayxe (B %o).

KonTponsusie Bonpocer: 1. Kakoii raz pacxoayercsa npu cxxuranuu gocdopa B sozayxe? 2. Kakoit 00bém kucnopona B o3ayxe? CKOIBKO 3TO
cocraiisier B npoueHTax? 3.IToyemy miisi npoBeneHus sKcrepuMenTa 6epyT n3dbitok pocdopa?

4 Kakoit ra3 ocrascs B kosnokose nocie cropanust pocpopa? 5.3ananus s nogrorosku k [HA, BIIP Vkaxkure, B kKakyro rpynny BXOAAT BELIECTBA,
3arps3HAIOILUE BO3AYX:

1. BOAAHON map, yrieKuCiblil ra3; 2.CepHUCTBIN ra3, OKCUAbI a30Ta; 3. KUCIOPOL, a30T; 4.reauil, KUCIopoa

TOUKA \"POCTA

9 knacc



Hemoncrpanuonnbiii 3xcnepument Ne 1, «Tennoson 3p¢eKT pacTBopenus BemecTs B BOAE»

Teoperuueckas uacte. PacTBopeHne pemecTs npeacTapiser coboil CoxHOe GH3MKO-XHMHYECKOE ABJIEHHE, 3aBHCAILEE OT IPHPO/BI PACTBOPEHHOTO
BELLECTBA H PACTBOPHTENA, OT TEMIIEPATYPBI H KOHIIEHTPAaLMH 00pa3yomerocs pacTeopa.

ITpu pacTBOpeHHH KPHCTAUTHHECKHX BELISCTB B BOJE MPOUCXOMAT TPH OCHOBHBIX Nponecca. 1. Paspyuienne kpucraimmyeckoi pemerku
PacTBOPSEMOrO BEILECTBA — SHAOTEPMUUSCKHH MPOLIECC.

1. T'uppatauus, T.e. B3aUMOIeHCTBHE YacTHL (MOHOB WM MOJIEKYJ) PaCTBOPAEMOro BEILECTBA ¢ MOJIEKYJIAMH BOABI — 3K30TePMUYECKHIT
npouecc . 3.ITepeHoC ruApaTHPOBAHHBIX YACTHI| OT IPAHUIIBI KPHCTAIUI-PACTBOP B 001l 00BEM pacTBOPa, ITOT MPOLIECC HE COMPOBOKAALTCS
HH BBIACJICHHUEM, HHU MOTVIOILEHHCM TCIJIOTHI.

B 3aBHCHMOCTH OT TOrO, TEMNOBOIT 3(PeKT KaKoro 13 ABYX MPouUeccos {pa3pyLIeHHe KPpHCTaJlIa WIH rHApaTauys yactun) npeobaanaer, odumii
TernoBo 3¢ dexT pacTBOpeHHs MOKeT ObITh BEJTHUHHON MOJOKHTENBHOH HIH OTPHLATEIbHOM.

[pakTu4eckas 4acTb. [[es pabonsr. onpenenuTb TeIOBOH 3(hdeKT pacTBOPeHHs CEPHON KHUCAOTHI, THOPOKCHAA HATPHA H HUTPATa aMMOHUA .

Ilepeyens oanruxo6 yughposoi aabopamopuu: DaTHUK TEMNEPaTyphbl INIATHHOBBIH .
Honomnumensnoe ob6opyoosanue: ctakad Ha 150 M1 — 3 IIT.; CTEKIIAHHAS MAJIOYKA; NPOMBIBAJIKA;, MepHas NpoOupKa; WnaTenp — 2 T .
Mamepuanst u peaxmuest: cepHas KHCNOTa (KOHI .), THAPOKCHA HATPHA KPHCTANIMUECKHH, HUTPAT AMMOHHA .

Texnuxa besonacnocmu: 1.CepHas KMCIOTA M THAPOKCHA HATPHS ABJIAKTCS arpeCCHBHBIMU BelecTaMu. HeoOxomumMo ocTeperarbes ux nonaganus
Ha KOJKy M ofexny. 2. bepeub rnasa! 3. HeoOxonumo NOMHUTB NMpaBUIIO pa3BeaeHus kucaoT. 4. Ha paGoueM MecTe TOJDKHBI ObITh HeHTpanu3youme
cpencTea: 2%-Hble pacTBOPBI FTHAPOKapOOHaTa HATPHS U YKCYCHOH KUCIOTHI.

Hrcmpykyus k GbINOIHEHUIO:
1.B nepsoiii ctakan Haneiire SO mi Bozabl. 2.C NOMOILBIO JATYHKA ONPEENHTE €€ TeMIepaTypy.

1. OtmeprTe 10 M KOHUEHTPHPOBAHHOMH CEPHOI KUCNOTHI U MEIJIEHHO, MPH NMepeMEeLIHBAHUH PacTBOPa CTEKJIAHHON MaJOYKOH BIIMBAHTE CePHYIO
kucnoty. ObpaTrTe BHUMAHHE HA MOPAAOK CMEIIHBAHUS BOJBI H CEPHON KHCIOTHI! ClieauTe 32 H3MEHEHHEM TEMIIEPATYPhI MPH PACTBOPEHUU
kucnoTel. Hanbonee BBICOKOE NOKa3aHHUE TEMIEPATYphl 3aHECHTE B Tabauy. JaTHHK TIHATEIBHO NPOMOITE BOAOI.

2. Bo BTOpoii cTakaH NOMECTHTE OKOJIO 8 I TBEPAOro NOPOLIKA THAPOKCHAA HATPHUS U BJieliTe 50 M Boabl. OnyCTUTE JaTYHK TEMIIEPaTyphl H
nepemennaiite pactsop. OTMETETE CaMOe BBICOKOE 3HAYEHHE TeMIepaTyphl. TINATEIbHO MPOMOIITE NATYHK BOJOH.

3. B Tpetuii cTakaH HACBIMBTE 15 I MEJKOKPHCTAIIMYECKOTO HUTPaTa aMMOHHS H npuieiite 50 Mn Bogel. OnycTUTe JaTYUK TEMIMepaTypel H
OpicTpo nepemeraiite pactsop. Hanbonee HU3k0e 3HaU€HHE TEMIIEPATYPhI 3aHECHTE B TAOIMLLY.



Pe3ynbrarhl u3MepeHUii/HaOIr0 1eH Ui

Bona + HA S0 B +NH 4NO.
Hccnenyemast cucrema | JIMCTUIIMPOBAaHHAs BOJA TN Bona + NaOH Ll R

Temnepartypa, °C

Buisoowt:
Otpasutb, kakoii TernoBoi 3¢ dext npeodnanaer Npu PaCTBOPEHUH B BOJE CEPHOI KUCIOTBI, HUTPATa AMMOHHMS, THAPOKCHA HATPHS.
Konumponsnsie 60npocw:

1.00bsicHUTE, OYEMY MPH PACTBOPEHMH OIHUX BELIECTB B BOJIE BbIACISETCS TEIIOTa, Apyrux — norjouaercs. 2.IIpeanonoxure Teruosoii s dexr
npoLecca pacTBOPEHHUS B BOJI€ THAPOKCHIA KaJIHSL.

TOUKA \!pocrn

[TpakTuueckas padbora Ne 1. DIeKTPOIUTEI U HEIJIEKTPOIHUTEI

Teopernueckas yacte. [Ipu pacTBOpeHHH B BOE€ HOHHBIX COSAMHEHUH MONSAPHBIE MOJIEKYJIbI BOAbI OKPY’KAIOT (COMbBATUPYIOT) 3aPsAyKEHHbIE HOHBI,
nepeBojis MX B pacTBOp. MouekyJsipHble COEAMHEH NS COIbBATUPYIOTCS, HO HE PacraaaroTCsl HA MOHbI . B nmepBom ciydae pacTBOp MpOBOAUT
3NIEKTPUYECKUI TOK, BO BTOPOM HET .

Onpenenuth MPUHAIEKHOCTH BELIECTBA HJIH PACTBOPA BEIIECTBA K 3JEKTPOJIUTAM MOXKHO MPH TIOMOIIH U3MEPEHHUs dJIeKTponpoBoaHocTu. Eciu
3JIEKTPONPOBOIHOCTD BEJIMKA, TO MCCIeAyeMblii 00beKT — 3siekTposiuT. Eciu 3HaueHue snexTponpoBoaHocTH MeHblue 20 MkCM/cM, TO 3TO
HEJIEKTPOJIUT .

IIpakTHyeckasi 4acThb.

Lens padomur: onpenennTb NPUHAICKHOCTD BELIECTB, CMECei BEIECTB U PACTBOPOB BEILECTB K HJIEKTPOIUTAM U HEIJIEKTPOIUTAM .

[lepeyens oamuuxoe yupposoit 1abopamopuit: NATINK 3IEKTPONPOBOAHOCTH . JlononHuTenpHoe 000pyAoBaHKe: cTakaHbl Ha S0 MII, LITATUB C
3aKMMOM; MPOMBIBajKa . MaTepHasbl U peakTHBbL AUCTHIUIMPOBAHHAs BOAA; MO 20 MJI 3THIIOBOTO CNHPTa, O€H3HHA, KEPOCHHA, 5%-HOro pacTBopa
caxaposbl, pactsopa crupra (1:1), 5%-Horo pacrBopa xyopuaa Hatpusi;, 5%-HOro pacTBOpa XJIOPOBOAOPOAA; 5%-HOro pacTBopa rHAPOKCHAA HATPHU,
roBapeHHasi coJib (TBépaasi), caxap (TBEpAbIN) .

Texnuxa 6ezonacnocmu: Ilpu padote ¢ roploYNMHU JKUAKOCTAMH (CHUPT, O€H3UH, KePOCHH) BOIM3U HE AOIKHO OBITH OTKPBITOTO OTHS.



Hn CIMPYKYUA K 6bINOJIHEHUIO

1.B crakan noMecTuTe MOBAPEHHYIO COJIb U OMYCTHTE B CTAKAH JATHHK 3JEKTPONPOBOAHOCTH . [IpoBOIUT N1 CONb dNeKTpHYECKHil TOK?
2.AHanoruyHble AEHCTBUS MPOBEIUTE C caxapo3oii . 3 . B ctakan Hanelite 20 Mn uccienyeMoro pactTsopa.

1. OmnycTute B HEr0O AATYHK HJIEKTPONPOBOAHOCTH, 3aKPEIUIEHHBIH B Janke wratnsa. Habmonaiite 3a H3MeHeHnEeM 3HAUSHHUS
snexTponpoBonHocTr. Koraa nokasaHus qaTuika nepecTaHyT H3MEHATHCS, 3aMUILIUTE €ro 3Ha4eHHe B TaduLy .

2. OO6parute BHMMaHue! JIaTyuk rocie KakJa0ro onbiTa TIATEIbHO MPOMbIBAETCS BOJOI. 6.3aTeM JaTYMK OMYCTUTE B CIEIYIOLIHIA PacTBOP .
AHanoruyHble AeHCTBUs NPOAEIANTE CO BCeMH pacTBopamu. PesynbTaTsl H3MEpeHUi

Ne HazBanue BewecTsa, 3HaueHHe NEKTPONPOBOTHOCTH, MKCM/CM | DJIEKTPOIUT WU HEIJIEKTPOIUT
omneiTa | pacrBopa

1

2

Koumponavnvie 6onpocsi:

1.O0pammaoT BHUMaHKE, YTO HU JUCTWIIMPOBAHHAS BOJA, HU TBEPAAst COJb HE MPOBOIAT JJIEKTPUYECKOTrO TOKa. TeM He MeHee pacTBOp CONMH B BOJE
MPOBOAUT HJIEKTPUUECKHI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYJAA-TO MOSABISAIOTCA NMOABMKHbIE 3apsaabl ITon 910 HaOmoneHe BBOAAT onpeaeneHue
3JIEKTPOJIUTA U MEXAHU3M 3JIEKTPOJIUTHYECKON AMCCOLMALIUH.

2 . Bcerna nu BOgHBIE PAaCTBOPBI BELIECTB MPOBOAAT deKTpuueckuii Tok? He Bcerna, T.e. HEKOTOpBIE BELIECTBA HE JAIOT HOHOB MPU PACTBOPEHUH .
DTO — BELIECTBA C MOJIEKYJISIPHON KPUCTA/LTHYECKO peéTkoi. 3.3ananus nis noarorosku k [UA, BITP

A) K xopou1o paCTBOPUMBIM JJI€KTPOJHTAM OTHOCSATCS

1.ruapokcun Gapust; 2.¢ocdar maruus; 3.cyabdua menu(ll); 4. xapGonar kanbuus. b) Dnekrpruyeckuii TOK MPOBOJNT:
1.pacTBOp 3THUIIOBOTO CIUPTA; 2.pacTBOP IIINLEPHHA; 3.paCTBOP MIIOKO3bL; 4.pacTBOP TMAPOKCHAA KAJIbLHSL.
JlaGoparopusiit onbiT Ne 1. «BausiHue pacTBOpuUTENs Ha AUCCOLUALIUION

TOUKA \!poan

Teopernueckas yacTb. Bo MHOrHX X10pHAax NepexonHbIX METAIOB CBSI3H UMEIOT B 3HAUUTENBbHOM Mepe KOBAJICHTHBIH XapakTep .
MauiononsipHble pacTBOPHUTENH (CIUPT MM aLIETOH) COJIbBATUPYIOT MOJIEKY bl LiesukoM. [Ipu 1o0aBiieHnH BObI OHA COJIbBATUPYET MOHBI, BbI3bIBas
NEKTPOJIMTUYECKYIO UCCOLMaLMIO . LIBeT pacTBOpa npu 3TOM U3MEHSIETCS, a SJIEKTPOMPOBOAHOCTD PE3KO BO3pACTAeT .



IIpakTuyeckas 4acTb. I_lenb pa60’1‘bl: Cd)OpMMpOBaTb NpeacTaBJICHUE O POJIK PaCTBOPUTEIISA B BHCKTPOJIHTHHGCKOﬁ AUCCOLHALIHH.

IIepeyensy oamuuros yughposoi 1abopamopiy: TaTINK AEKTPONPOBOAHOCTH .
Honoanumensnoe 0bopyooeanie: 1a BBICOKUX XUMUUECKHX cTakaHa (50 Mi1); CTEKJISTHHAS MajiouKa.

Mamepuanst u peakmussr: CuCl2 6e3Bonnbiii (MMeeT kopuuHeBblii uBeT . [TonyuaroT, HarpeBast KPUCTAJUIOTUAPAT B HALIKE JJIs BHITAPUBAHUS .
XpaHsT B IJIOTHO 3aKPBITOM COCY/IE); AL€TOH MJIH CITUPT .

Texnura 6ezonacnocmu: 1 . Cniupt U aleTOH — roprovne BeuecTsa. He nucnons3osate oTkpbiToe miiams. CnennanbHbie Mepbl 0€30MacHOCTH TIPU
pabore ¢ roprounmu kuaKocTsiMu. M30eraTe nonajaHus coneii Meau Ha KOKY U O€KAY, TaK KaK OHH 5/IOBUTHI.

2 . Ilpu nonajaHuy CMBITh XOJIOAHOI BO#OI Oe3 Mblia.
Huempyryus Kk 6b1HOIHEHUIO
1. B xumuueckuii crakan HacbinbTe ~0,5 T O6e3soanoro xaopuna meau (1I) CuCl2 u naneiite ~25 mn cnupTa WK alETOHA .

2. PactBOpuTE BEECTBO, NEPEMEIINBAsA COAEPKUMOE CTAKAHA CTEKJIAHHON nanoukoi. Ecnu pacTBOPUTE COb MONHOCTBIO HE YAAETCs, aKKyPaTHO
CJIEHTE MOJYHYEHHBIH PACTBOP B APYrOi CTaKaH.

3. Tlorpy3uTe B pacTBOP LYl JATYHKA SJEKTPONPOBOJHOCTH U H3MEPHTE 3JIEKTPONPOBOIHOCTb .

4. OOGparute BHUMaHKe Ha LBeT pacTBopa. [Ipueiite k pacTBopy 25 M Boubl. [Tepemernaiite, oOpatuTe BHUMaHHe HAa M3MEHEHUE OKPACKHU.
5.M3MepbTe 3J1EKTPONPOBOAHOCTD MOJYYEHHOrO pacTBOpa .

PesynbraThl u3MepeHuil/Habm0 qeHuiH

BeuiectBo | DNeKTPONPOBOAHOCTD B CIIMPTE DNEKTPONPOBOAHOCTD I0Cje 100aBIEHUS BOIbI
(aueroHe)

Xnopua meau (I1)

Bu1600b1: OTpazuTh BIMSHUE PACTBOPUTENIS HA 3JIEKTPONPOBOAHOCTD COJIH.

Konmponsnsie eonpocsi: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPONPOBOIHOCTH COJM MpHu 100apiaeHnu Boabl? 2 . ITouemy usmeHsiercst LseT pactsopa?
3 . Kak BiusieT npupojia pacTBOPUTEIISI Ha JIEKTPOIUTUYECKYIO AMCCOLUALIUIO?

Jlaboparopusiii onbiT Ne 2. «CunbHble 1 Cadble 2JIEKTPOIUTHD)



Teopernyeckas 4acTb. 3nemponmaMn Ha3bIBAKOTCs BEIIECCTBA, pacnalarOlluecs Ha HOHbI BCJICACTBUE 3H€KTp0!IHTM‘leCKOﬁ

aucconMalu. PacTBOpbI 3IEKTPONUTOB ABJISIOTCS MPOBOAHMKAMHI BTOPOTO POJA, TaK Kak MPOBOASAT 3JIEKTPHYECKHI TOK 3a cuéT HoHOB. [To
CMOCOOHOCTH K AJIEKTPOTHTHYECKOI ANCCOLMALIMH 3JIEKTPOIUTDI YCIOBHO PA3AEIAOT HA CHUIIbHbIE U cladble. CUIbHBIE 3I€KTPOINTBI MPAKTHYECKH
TMOJIHOCTBIO AMCCOLMMPOBAHbI HA MOHBI B pa30aBIeHHbIX pacTBopax . K HUM OTHOCATCS MHOrMe HEOPraHUYECKHe COJH, HEKOTOPbIE KMCJIOThI U L1eJI04H

. Cnabbie QJICKTPO- JIUTHI JIMIIb YACTHYIHO JUCCOLUHUPOBAHBI HA HOHbI, KOTOPBIC HAXOOATCA B AMHAMHUYCCKOM PABHOBECHHU C HEAUCCOLIMUPOBAHHBIMH
MOJICKYJIaMH . K cnabbim SJIEKTPOJIMTAM OTHOCATCA MHOI'ME OPraHM4Y€CKUe KUCJIOThbl K OCHOBAHHA .

[pakTuueckas 4acThb. /[eqs padomsi: ONPENeUTh, SBISIOTCS JIH BbIIAHHbIE BEIECTBA CHJIbHBIMH HUJIH CITA0BIMHU 3JIEKTPOJIUTAMH HA OCHOBAaHUH
H3MEPEHHs! DIEKTPONPOBOIHOCTH UX PACTBOPOB .

IIepeyensy oamuuros yughposoi 1adbopamopy: NaTINK dAEKTPOTIPOBOAHOCTH .
Honoanumensnoe obopyooeanue: TpU XMMUYECKUX cTakaHa (25—>50 mut), mpomMbIBasiKa ¢ AUCTHITMPOBAHHOM BOJIOH .

Mamepuanst u peakmuesi: 10 %-Hble pacTBOPbI COJSTHOI, A30THOH M YKCYCHOMH KUCIIOT (JKeJIaTeNIbHO B KanenbHUIaX ); puabTpoBanbHas Oymara .

TOUKA \'POC‘I’A .
\ Texnuxa 6ezonacnocmu:. CobnroaiiTe Mepbl 0€30MaCHOCTH MpH padoTe C KUCI0TaMH U LIeJOYaMH.

Huempykyus kK 6b1N0AHEHUIO:
1. B Tpu crakana Haneiire no 25—50 My AMCTUIIMPOBAHHON BOJBL
2. B nepsblii crakaH 100aBbTe 1 Karumto yKCYCHOM KUCJIOTbI, BO BTOPOI — COJISIHOM, B TPETUH — a30THOI.

3. H3mepbTe 3eKTPONPOBOAHOCTD KaXKAOrO PaCcTBOPA, BHITHpPAs Iy (hHIbTPOBAIBLHOMN OyMaroii mocie kaxxaoro usmMepenus . Pesyasratsl

U3MepeHUii
Ne 3Hauenue snekrponpoBoaHocTy, MKCM/cM | HasBaHue BbIITAHHOTO BelleCTBa
npoObI
1
2
3

Bwi60o0wr: OTpazure npuHAAIEKHOCTb BELIECTB K CHIBHBIM U C1a0bIM 3nekTponutam. KoHTposbHBIE BOPOCHI:



1. ITouemy pacTBOp COJISIHOM KMCIOTHI JIy4lle MPOBOAUT JIEKTPUUECKUI TOK MO CPABHEHHIO C PACTBOPOM YKCYCHOMH kucaoThi? 2. K kakum
3JIEKTPOJIUTAM OTHOCHTCS PacTBOP a30THOM KuCioThl? 3 . 3ananue ais noxarorosku k TUA, BITP

DOpMyJTBI TOJIBKO CIA0BIX 3JEKTPOIUTOB MPEACTABICHBI B PSAY:
1.Ca(OH)y. HyS, HySOy 2HACO3, NH3-HrO, HaS 3 KOH, KNO3. HCI 4.ZnSO 4. MeCly, HBr

JU,C'.\/IOHCTDHLHI()IleIlUl onbIT Ne 2. <<M3_\-"{CHHC BJIMAHHWUA Pa3JIMYHBIX (|)HKT()pOB Ha CKOPOCTb PCAKLIHKN»
Teoperudeckas yactb. CymecTByrOT pa3Hbie MOAUBHUKALMU NPUOOPaA AJIsl U3YYEHUs XUMUYECKUX peakLuii. B 0HOI KOHCTPYKLMH POJib peakTopa
BBINOJTHsIET 0ObIYHAsE MPOOHUpKa, B Apyroi, Oosiee coBpeMeHHOM, — cocyn JlaHponbra.

OpHako TeXHUKA NEMOHCTPALMH SKCIIEPUMEHTA OCTAETC ONMHAKOBOH. MeHseTCsl UMb MOPSA0K CMELINBAHUS pearupyromux seuects. CHavana B
NMPOOUPKY-PeaKTOp 3aJMBAETCs PACTBOP KUCIOTHI, @ B HErO MOMEIIAETCsl TBEPA0E BELIECTBO (LIMHK, MpPaMop).

[TpakTuueckas yactb. Lleap paboTel: U3y4UTh BAUAHHE PA3JHYHBIX (PAKTOPOB HA CKOPOCTH XUMHYECKOH PeaKLMH.

[lepeyens oamuuxoe yugposoit iabopamopui: NATINK TEMIEPaTyPhbl MIATHHOBBIN.

Jonoanumensnoe obopyooeanue: nipudOp st U3y4eHUs1 CKOPOCTH XUMHUYECKUX PEeaKLIMii; SMeKTpUYecKas IiIMTKa, CTakaH XuMu4eckui Ha 250 mur;
LITIaTeNb, KPUCTAIUIU3ATOP JUTsl POMbIBaHuUs cocynos Jlannoneta; npodupku ITX-21 (3 wr .) .

Mamepuanst u peaxmussr: consinast kucaora (4%-ublit); consanas kucaota (10%-Hblil); KyCOUKH MpaMopa; MOPOLIOK MpaMopa; YKCyCHasi KUCIOTa
(6%- Hb1i1); UMHK; mepokcua Bopopoaa (3%-Hbiit);, nnokcun mapranua (IV) .

Texnura 6esonacnocmu: Cobmoaats npaBuia padoThl ¢ KUCIOTAMU M HATPEBATEIbHBIMU 3JIEKTPHUYECKHMH MPUOO- pamH .

Huempyrkyus k 661n0IHEHUIO:
I Onvim 1.Bnusiane npuposibl pearnpyroIX BEIECTB Ha CKOPOCTb XMMHUECKO# PeaKIiy

4 B onno xoneno cocyna Jlannonsra Haneiite 3 ma 1 M pacTBop ykCycHOHN KUCIOTBI ( 6%-Hblil pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3
rpaHyJibl HuHKa. Bo Bropoii cocyn Jlan- nonpra Haneiite 3 mu 1 M consiHoit kucnotsl ( 4%-Hblii), B 1pyroe KOJeHO — 2—3 rpaHyJibl LIMHKA .
IIpucoenunute cocyabl JIaHI0JIbTa K MAHOMETPHUYECKUM TPYOKam.

Oopamume snumanue! OQHOBPEMEHHO MepenelTe KUCIOThI B cocyaax Jlannonbra k rpanyiam uuHka. CpaBHUTE YPOBHH )KHIKOCTH B
MaHOMETPHUECKHX TPyOkax. Yuyauuecs AenaioT BLIBOA O PA3HOH CKOPOCTH XMMHYECKHX PEaKLHii .



Onvim 2. BnusgHue KOHUOCHTpaUWH pCarupyromux BEECTB HA CKOPOCTb XUMHYECKOM p€aKurn

B onHo koneHo cocyna Jlanaoneta HanelTe 3 M 4%-HOH CONAHON KHUCIIOTEI, B APYroe KOJeHO NOMECTHUTE 2—3 rpaHy.bl LHKa . Bo BrOpoil cocyn
Jlannonera Haneiire 3 M 10%-Hoil COMSTHOMN KHCIIOTHI, B APYroe KONEHO — 2—3 rpaHyJinl LuHKa. [Ipucoenunure cocyawl Jlanaonasra K
MaHOMETPHYECKHM TPyOKaMm.

Ob6parurte BuuManne! OqHOBPEMEHHO NepesieliTe KHCIOTE! B cocyaax JlaHmonbTa K rpaHyiam nuHka. CpaBHUTE YPOBHH XKUAKOCTH B
MaHOMETPHYECKHX TpyOKax. YyallHecs AeNaloT BBIBOA O Pa3HOI CKOPOCTH XHMHYECKHUX pPeaKLMii.

Onvint 3. BiusiHue TeMNepaTypbl pearipyomux BEIEeCTB Ha CKOPOCTh XHMHYECKOH PeaKi{iu

B onHo koneHo cocyna JlannonbTta Hanelite 3 mMi 10 % congHOR KHCIOTHI, B APYroe KoJeHO MoMecTUTe 2—3 rpaHysiel HMHKa . Bo BTOpOii cocyn
Jlannonera Haneiite 3 i 10%-Holi CoJIsi- HOM KHCIOTHI, HArpeTol Ha BOIHOM OaHe 1o 50 °C, B Apyroe kojaeHo — 2—3 rpaHyJibl IHMHKA.
IMpucoenuuute cocyabl JIaHAONBTA K MAHOMETPHYECKHM TPyOKam.

O6parute BHUMaHHe! OOHOBpEeMEHHO MepeneiiTe KUCIOTH B cocyaax JlaHOonbTa K rpaHyiaM UuHka. CpaBHUTE YPOBHU KUAKOCTH B
MaHOMETpHYECKHX TPyOKax. Yyaimuecs AeNarT BBIBOA O PA3HOH CKOPOCTH XUMHUYECKHX PeaKiuii .

Onvim Ao 4. BnusiHue MOBEPXHOCTH COMPHUKOCHOBEHHA PEarkpyrLMX BeIeCTB Ha CKOPOCTb XHMUYECKOH peakLuu

B onHo xoneno cocyna JlanaonsTa Haseiire 3 M 4%-HOMH CONAHON KHCNIOTHI, B APYTOE KOJIEHO NOMeCTHTe 1 r MpaMopa, B3ATOro B BHIE Kycouka. Bo
BTOpOIi cocyn JlanaonbTa Haneiite 3 mu 4%-Hoi CONAHONM KHCNOTHI, B Apyroe koneno — 1 r nopowka Mpamopa. [IpucoenuHute cocyasl JlannoabTa K
MaHOMETPHYECKHM TpyOKaM.

Obpamume enumanue! OOHOBPEMEHHO MepeneiiTe KUCIOTH B cocyaax JlannonbTa kK MpaMopy LyHKa. CpaBHHTE yPOBHH KUAKOCTH B
MaHOMETPHYECKHX TPyOKax. Yyaluuecs AeNaroT BBIBOA O Pa3HO CKOPOCTH XHMHUYECKUX peakLuii.

Onvim 5. BnusgHHe KaTanyM3aTopa Ha CKOPOCTh XHMHUYECKOH peakLunH

B crakan ¢ Bogoii, Harperoit A0 50 °C, nomecTtute 2 1eMOHCTpanoHHbIe Mpobupku ¢ 2 mu 3% -HOro pacTsopa nepokcuaa sogopona. BeinepxxusaroT
npoOupku B Boae 0koJo 2 MuH. M3pnexure npodupkyu u3 BOAsIHOM OaHH 1 NPOAEMOHCTPHPYIATE YHAIUMCS PE3YIIbTAT — HA CTEHKaX NpodHpKU
NOABMJIHCH My3bIPbKH ra3a KHcJopona. B onHy u3 npobupok BHeCHTe Ha KOHYMKe LInaTes AHokcHa MapraHua (IV) . Habmonarot sHepruuHoe
BBIZICNICHHE KHCJIOPOZA.

Konmpoawnuvie gonpocwsr: 1,01 kakuxX GakTopoB 3aBUCUT CKOPOCTb XHMHYeCKOH peakuun? 2 IToueMy pasnoxeHHe mepokcuaa BOAOPOAA B
NPHCYTCTBUH OUOKcHAa MapraHua (IV) cHadana HOET oueHb OBICTPO, a 3aTeM 3aMeaseTcs?

1. 3apanua qna pa3sutyi PyHKLHOHANBHON IPaMOTHOCTH!



-
-

Y B Tpu onrHakoBble NPOOHPKU YYEHHKH HAHIIHM MO S MJI paCTBOPA COJISIHOM KHCJIOThI OIMHAKOBON KOHIIEHTPALIHH.
B nepByio npoOupky MOSOXKUIH CTPYKKH XKeJjie3a, BO BTOPYIO — CTPYIKKH LIMHKA, B TPETHIO — CTPYIKKH HEM3BECTHOTO CBETJIOTO SPKO OJIecTsImero

merasna. HauGonee MHTEHCUBHO BbiZieNieHHE ra3a HabJro1anu B TpeTheil MpodHpke C Hen3BeCTHBIM MeTaslsioM. Bo BTOpoii npodupke ¢ HMHKOM
HHTEHCHBHOCTb BbIZIEJICHNs ra3a Obliia MEHbIIE, YeM B TpeTheil. B nepBoit npodupke ¢ jxene30M HHTEHCHBHOCTD BbIIEIeHHS ra3a Obuta HAMMEHbILEH.

a)/leiicTBue kakoro (hakropa, BIUSIOIIErO Ha CKOPOCTb peakLnu, Hadmroaanu yqaiuecs? 6) Kakoil MeTasun MOr HaXOAUTbCs B TpeTheil npodupke?
3anuinTe Ha3BaHUE METasLIa.

1. Ha rpaduke npeacraBieHa 3aBUCHMOCTb KOHLIEHTPALIMK UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKLHK OT BPEMEHH MPOTEKAHHS PEaKLIUH:
Puc. 20. I'paduk 3aBUCHUMOCTH KOHLIEHTPALIMH UCXOHBIX BELIECTB U MPOAYKTOB PEAKLUH OT BPEMEHH NPOTEKAHUS PEaKLIUU

Onpenemﬂe, KakKast KpyuBasi OIMMCbIBAET U3MCHCHHE KOHIUEHTPALIMHU UCXOAHBIX BEUIECTB, a KaKasd — MPOAYKTOB PEAKIIHH .
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