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[HosicHuTebHASA 3aIIUCKA s

Paboyas mporpamma o XMMHHU Ha ypOBHE OCHOBHOTO 001Ier0 00pa3oBaHus COCTaBJIEHA HA OCHOBE MOJIOKEHUN U TpeOOBAaHUI K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBl, TPEACTaBICHHBIX B DeepaabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 0011ero 0o0pa3oBaHus,
YTBEPKIAEHHOTO MpUKa3oM MuHucrepcTBa 00pazoBanus U Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom IIpumepHoii mporpammel BociuTaHusi, OCHOBHOM
oOpazoBarensHoi iporpaMMbl MKOVY «CypuHIMHCKasi OCHOBHAS IIIKOJIA», IPUMEPHOU pabodeil mporpaMMbl IHCTHTYTa CTpaTeruyl pa3BUTHs 00pa3oBaHuUs
Poccuiickoit Akagemuu obpazoBanus M, 2021
B COOTBETCTBUU C
- [Tonoxenuem o paboueit mporpamme yueOHoro npeamera, kypca MKOY COILL DMP

U OpUEHTHpOBaHA Ha pealM3alUI0 B ILIEHTpe oOpa3oBaHUs €CTECTBEHHOHAYYHOM M TEeXHOJOrmdeckoil HampaBieHHocTed «Touka pocrtay,

co3ganHoro Ha 0aze MKOVY COIII OMP c nenbio pa3BuTHs y 00Yy4arolIMXCsl €CTECTBEHHOHAYYHOW, MaTeMaTHYecKOH, MHQOpMaIlMOHHOM

IrpaMOTHOCTH, (OPMHUPOBAHMSI KPUTHUYECKOTO U KPEATHBHOTO MBIIUIEHUS, COBEPUICHCTBOBAHMUS HAaBBIKOB E€CTECTBEHHOHAYYHOW U

TEXHOJIOTUYECKOW HAMpaBIE€HHOCTH, a TAaKXKe JUIsl MPaKTUYECKON OTpabOTKH ydyeOHOro Marepuala 1o y4eOHbIM mpeameTam «Dusukay,

«XuMU, «bUOJIOTHSY.

Ha 0Ga3e nenrtpa «Touka pocra» oOecrieunBaeTcs peanusanusi oOpa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM
HaIpaBJIEHHOCTEW, pa3pab0TaHHBIX B COOTBETCTBUHU C TpeOOBAaHMAMHU 3aKOHOJATENbCTBAa B cepe oOpa3oBaHHs U ¢ YUETOM PEKOMEHJAIUi
@enepanbHOro omneparopa ydeOHoro mnpeamera «Xumusp». OOpa3oBarenbHas HporpaMMa I03BOJIIET MHTErPUPOBATh peau3yeMble 371€Ch
MOJIXObI, CTPYKTYPY U COJepkKaHHUE IIPHU OpraHU3alMKi 00ydYeHUs] XUMUH B 8—9 Kitaccax, BBICTPOEHHOM Ha 0a3e JI'000ro U3 IOCTYIMHBIX y4eOHO-
Metoaudeckux komruiekcoB (YMK). HMcnonb3oBanune o6opymoBanus meHTpa «Todka pocTay MO3BOJISIET CO3/IaTh YCIOBHUS:

* 7S paclIMPEHus COAEPKaHUS HIKOJIbHOTO XMMUYECKOT0 00pa30BaHus;

* J17151 IOBBIILIEHH S TO3HABATEILHOW aKTUBHOCTH O0YYarOIMXCs B €CTECTBEHHOHAY4HOH 001acTH;

* s pa3BUTUS JIMYHOCTH peOeHKa B Ipoliecce OOy4eHUs XMMUH, €ro crnocoOHocTed, (OpMHUPOBaHMS M YIOBJIETBOPEHHS COLMAIBHO
3HaYMMBbIX HHTEPECOB U NOTPEOHOCTEIH;

enisi paboThl € OJAPEHHBIMM ILIKOJIBHUKAMH, OpPIraHU3allMM HMX Pa3BUTUSA B Pa3IMYHBIX 00JacTsAX 0Opa30BaTENbHOM, TBOPUYECKOH
NEATeIbHOCTH.

[Tpumensis nudpossie 1a00paTOprUn Ha YPOKAX XUMHHM, YJalllUecs] CMOT'YT BBIIOJIHUTh MHOXKECTBO JIJa0OPaTOPHBIX PabOT U IKCIIEPUMEHTOB
10 TPOrpaMMe OCHOBHOM LIKOJIBI.
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Kpatkoe onucanue noaxo/ 0B K CTPYKTYPHPOBAHUIO MATEPHUAJIOB
B oopazoseamenvnoii npocpamme (OIl) npeocmasnensvt cnedyrouiue pazoessl:
1 .MerobI U3y4eHUS BEIIECTB M XUMUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHBIC OCHOBBI XHMHH .
2 . IlepBoHauanbHbIe XUMUYECKHE TOHATHS . 3 . PacTBophI. 4.OCHOBHBIE KJIacChl HEOPTaHUYECKUX coenuHeHnid. 5. Teopus
ANEKTPOJIUTUYECKON AUCCONMANH. 6. XUMUYECKHUE PeaKuu. 7. XUMUYECKUE JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJIOB M MX COCIMHEHUIA).

B ocHOBY BBIZIENICHHS TAKHX PA3/IEIOB 3aJI0’KEH XUMUYECKUH SKCIIEPUMEHT, TPAIUIIMOHHAsI CHCTeMa U3y4eHus: XuMuni. OCHOBHOM (GopMoit
yueOHOH JEATENbHOCTH SIBIISIETCS XUMHUYECKUI IKCIIEPHUMEHT, MPOBOJUMBIN B BHIE JIAOOPATOPHBIX, MPAKTHUECKHX PabOT M JEMOHCTpPALUii.
JIeMOHCTpaIMOHHBIN JKCIIEPUMEHT TPOBOAMTCS B TOM CJIydae, €CIM OH OIAaceH JUIS BBITIOJHEHUS YYAITUMUCS WM HMEIOLIHIcS mpuodop
MIPEJICTaBJIEH B €IMHCTBEHHOM 3K3EMILISpE.

J1s1 m3ydeHust npeamMera « XMMHs» Ha ITane 0CHOBHOro oo1uiero oopazopanus orsoaurcs 140 yacos: 8 kmacc - 70 wacos; 9 kimacc —70 gacos.

JlanHast oOpa3zoBaTenbHast MporpaMma 00eCreunBaeT yCBOCHHE YYalIMMHCS BaXHEHIINX XMUMHYECKUX 3aKOHOB, TEOPHHA M TIOHSTHIA;

(dbopMupyeT TpeICTaBICHUE O POJIM XMMHUHU B OKPYKAaIOIIeM MHpE M JKU3HU 4YeioBeka. [Ipm 3TOM OCHOBHOE BHHMaHHE YHAENSETCS CYIIHOCTH
XAMHUYECKUX PEAKIIUKA U METOaM MX OCYIIIECTBIICHHS.

OmHUM M3 OCHOBHBIX NMPHUHIUIIOB TIOCTPOCHUS MPOTPAMMBI SIBIISIETCS TIPUHIIMIT TIOCTYITHOCTH . DKCTIIEPUMEHTAIBHBIC TaHHBIE, TIOTy4YeHHBIE
YUYAIIAMUCS TIPH BBITIOJTHEHUH KOJHMYECTBEHHBIX OTBITOB, TIO3BOJISIOT YYalIMMCS CAMOCTOSITEIBHO JIeTIaTh BBIBOJIBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toaxonpl, 3an0)KeHHBIE B COJIEP)KaHUE MPOTpaMMbl Kypca, CO3Jal0T HEOOXOIUMbIE YCIOBHUS JUIS CUCTEMHOTO YCBOEHHUS Y4alllMMHCS OCHOB
HayKH, 17151 00ecredeHns pa3BUBAIOIIEro U BOCIUTHIBAIOIIETO BO3ACUCTBUS O0yUeHHS Ha TIMYHOCTD y4allerocs.

dopmupyemble 3HaHUS TOJIKHBI CTaTh OCHOBOM CUCTEMBI YOKICHHUM HIKOIbHUKA, IIEHTPAIbHBIM SIIPOM €r0 Hay4HOTO MUPOBO33PEHHUSL.

Onucanue MarepuUabHO-TeXHHYeCKOH 0a3bl neHTpa «Touka pocrtay,
HCIOJIb3YEeMOI0 VISl peajiu3alui 00pa3oBaTe/ibHbIX MPOrPaMM B pPaMKaX NpenoJaBaAHUS XMMHUH

Hugposan (komnvromepuas) navopamopus (LIJI), nporpaMMHO-amapaTHbI KOMILJIEKC, JAaTYMKOBAs CHCTEeMa — KOMIUIEKT Y4YEOHOTO
000pynoBaHus, BKIIOYAIOIINA U3MEPUTENbHBIN 010K, nHTep(delic KOTOPOro Mo3BoJigeT 00ECeUrnBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IMUHbIX (U3UYECKUX BETHUYLH.

Jlamyuk memnepamypusl n1amuHo8blil — IPOCTON U HAAEKHBIN JaTYUK, IPEIHA3HAYEH VI U3MEPEHUs TeMIIepaTyphbl B BOJHBIX PacTBOpax U B
ra3oBbIx cpenax. meer paznuunbiii Auana3zoH usmepenuit ot —40 go +180 °C. TexHuueckune XxapakTEpUCTUKU JaTYMKA YKa3aHbl B HHCTPYKLUU
M0 JKCIUTyaTaluu. /Jamuuk memnepamypsl mepmonapuulii TpeqHazHadeH mns usMmepenust temmepatyp no 900 oC. Hcmomwiyercs mnpu
BBITIOJTHEHUH padoT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp IIaMeHH, TUIaBIICHHUS U Pa3JIOKEHUS BEIIECTB.

Jlamuux onmuueckou naomuocmu (Koaopumemp) — TpPEIHA3HAUYECH MJs W3MEPEHMS ONTHUYECKOM IUIOTHOCTH OKpAIIEHHBIX PAaCTBOPOB.
Ucnonw3yercs npu uzydennu tem «PactBopb», «CKOpOCTh XUMUYECKUX PEAKIIHI», ONIPEIECIEHNN KOHIIEHTPAlMU OKPAILIEHHBIX HOHOB.

Jlamyux pH npenHazHadeH Al M3MEPEHHUs BOJOPOAHOTO Mokasarens (pH) BOOHBIX pacTBOPOB B PazMUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYKaIOILEH CPeIbl.

Jlamuuk nekmponpoeoonocmu NpeiHa3HAUYCH U1 U3MEPEHUs YACIbHOU AJIEKTPONPOBOJIHOCTH KUIKOCTEH, B TOM YHCII€ U BOAHBIX PACTBOPOB
BelecTB. [IpuMensieTcst npu U3y4eHUH TEOPUH IEKTPOJIUTUUECKOU TUCCOLMAIINM, XapAKTEPUCTUK BOJIHBIX PACTBOPOB
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Jlamuuk Xn0puo-uonoe UCToIb3yeTCs i1l KOJMYECTBEHHOTO OIMpEAeNCHUs COACpKaHUs MOHOB XJIOpa B BOJIHBIX PacTBOpAaXx, MOYBE, MPOIYKTaX
nutaHus. K garauky nmojakimtoyaeTcss HOHOCEIeKTUBHBIN 3MekTpo (MCD) (pabounii 51eKTpo 1), MOTEHIIMAT KOTOPOTO 3aBHCHUT OT KOHIIGHTPAIUU
OTIPEICNIIEMOTO HOHA, B IAHHOM cliydae oT KoHIeHTparuu annoHoB Cl°. Ilorennuan MCD onpeaenstoT OTHOCUTEILHO JIEKTPOIa CPAaBHEHHUS, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.
Jlamyuk Humpam-uoHo6 TpeAHA3HAYCH I KOJMYECTBEHHOTO OMPEICIICHUS HUTPATOB B PA3IUMYHBIX OOBEKTAaX OKPYXKAIOMICH Cpeabl: BOJE,
oBoImax, Gppykrax, KOIOACHBIX U3ACTUAX U T.]I.
Mukpockon yughposoii npeHa3HAYCH U N3ydeHUs (POPMBI KPUCTAILIOB U HAOIFOICHUS 32 POCTOM KPHCTAJLIOB.
Annapam onsa nposedenusn xumuueckux peakyuii (AIIXP) npenHazHaueH /15 TOJTyYEHHS ¥ IEMOHCTPAIMN CBOWCTB TOKCHYHBIX TAPOB M I'a30B
DT BelIecTBa TOJIy4arOTCsl B KoJIOe-peakTope, W TNpU HarpeBaHuu (wiam 0Oe3 HarpeBaHUsl) Ta3000pa3HbIe BEIIECTBA MPOXOJAT dYepe3
MOTJIOTUTENbHBIE €MKOCTH (HACaJIKH) C PacCTBOPAMH pPEareHTOB, BCTYMAIOT C HUMHU B peakunuio. M30bITOK raza morjomaercs XUIKAMH U
TBEPJIBIMU peareHTaMu, a TaK)Ke aKTUBUPOBAHHBIM YIJIEM. ATMapaT Yallie BCEro MCIOJIB3YIOT ISl TIOJYYeHHs] U JEMOHCTPAllUU CBOMCTB XJIOpa,
cepoBojopona. Ilpubop 0na Oemoncmpauyuu 3a6UCUMOCU CKOPOCMU XUMUYECKUX PeaKyuil Oom paziudHnelX (HaxKkmoposé WCIONb3yIoT
MIPU U3Y4EHUH TEMBI
«CKOpPOCTh XUMHUECKOW peaKIum» U TerioBoro 3pdekra xumuueckux peakiuid. [Ipubop maét BO3MOKHOCTH IKCIIEPUMEHTAIBHO UCCIIEIOBAThH
BIIUSTHUE HA CKOPOCTh XUMHUUYECKHUX PEAKIHH CIeAYIONUX (DaKTOPOB: MPUPOIBI PEATUPYIOMINX BEIIECTB, KOHIICHTPAIIMN PEarupyroluX BEIIeCTB,
IUIOIIA M TPaHMIBI paszena (a3 B TETEPOTEHHBIX CHCTeMax (IMMOBEPXHOCTH COMPUKOCHOBEHHS MEKIY PpEarupyroliMH BEIIECTBAMHU),
TEeMIIepaTyphbl, KaTanu3aTopa, UHrHOUTOpa.
Ilunemka-0o3zamop — npucnocobiIeHre, UCMHOIb3yeMOe B J1a0OpaTOpuu [Uis OTMEpPHUBAHHs OIpeAeiaéHHOro o0béma kuiukoctu. Ilunetku
BBIMTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSIHHOTO 00bEMa. B komIuiekThl 000pymoBaHUS IS MEIUIIMHCKMX KJIACCOB BXOJAT YIOOHBIE MUIETKU-
7103aTOPBI OJTHOKaHAJIbHBIE, TO3BOJIAIONINE HACTPOUTh HEOOXOTUMBIN 00BbEM 0TOMPAEMOI! KUIKOCTH B TPEX PA3IMUHBIX AUANa30HaX.
bansa kombunupoeannas nipenHazHaueHa JAjs HarpeBa CTEKISHHBIX U (apdopoBBIX COCYAOB, Korjaa TpeOyercs co3/laTh BOKPYI HarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIiepaTypHOe MoJie, n30eXaTh MCIOJIb30BAHUS OTKPBHITOTO IUIAMEHU U PacKaJI€HHOM aleKTpuueckoi crimpanu. Kopmyc
KOMOMHUPOBAHHOM OaHU ceNaH U3 amoMUHUS. JKUAKOCTHAS YacTh KOMOMHUPOBAHHON OaHU 3aKpBHIBACTCS KOJBI[AMH PA3IUYHOTO AUaMETpa.
Ilpuéop ona nonyuenusa 2a306 VCNONb3YeTCs ISl MOJMyYeHUS] HEOOJBIINX KOJMYECTB ra30B: BOJAOPOJa, KUCIOpOAa (M3 MEPOKCHIa BOAOPOJIA),
YTJIEKUCIIOTO rasa.

Pabouasi nporpamMmma no XuMuu /1jist 8—9 KJjaccon

€ MCII0JIb30BaHUEeM 000pyaoBaHus HeHTpa «Touka pocTa»

Ha 06a3ze nentpa «Touka pocra» oOecreuuBaercs peanu3anys 00pa3oBaTeNbHBIX MPOrPaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOM
HanpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TPEeOOBAaHMAMM 3aKOHOJATENbCTBA B cepe oOpa3oBaHUS M C Y4ETOM PEKOMEHAIH
denepanbHOro onepaTopa yueOHOTo npeaMeTa « XUMHUS».

OOpa3oBarenbHas MporpaMMa MO3BOJISIET MHTEIPUPOBATh peaiu3yeMble MOJXOMAbI, CTPYKTYPY M COJAEp)KaHUE NMPH OpraHU3aluu 00ydeHUs
XUMUHU B 8—9 Kkiaccax, BHICTPOCHHOM Ha 6a3e J11000T0 U3 IOCTYIHBIX Y4eOHO-MeToanYeckux koMiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocta» npu peanusanuu gaHHoi OIl mo3BosisieT co3aaTh yCIoBHS:

-JUTSI paCIIUPEHUsI COIepKaHMS IIKOJILHOTO XMMUYECKOTO 00pa3oBaHMs;

-JUTsI TIOBBILIIEHUS TIO3HABATENbHOM aKTUBHOCTH 00YYaIOIUXCS B €CTECTBEHHOHAYYHOU 00J1aCcTH;
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-JUTSL pa3BUTHSI IMYHOCTH pebEHKa B mpoliecce 00ydeHUs] XUMHH, €r0 CII0COOHOCTEH, (POPMUPOBAHUS U YAOBICTBOPEHHUS COLTUATIBHO 3HAYNMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1st pabOTHI € 0JTApEHHBIMH IITKOJIbHUKAMU, OPraHU3aIMU UX PAa3BUTHA B PA3IMUHBIX 00JacTAX 00pa30BaTeIbHON, TBOPUECKOH AEATEIBHOCTH.

HopMmbl o11eHOK 32 BCe BU/IbI IPOBEPOYHBIX PadoT

«5» — YpOBEHb BBINIOJHEHHSI TPEOOBAHNI 3HAYUTEIFHO BBIIIE YOBIECTBOPUTEIHHOTO: OTCYTCTBHE OIIMOOK, KaK 10 TEKYIEMY, TaK U

0 MpeABIAYIIeMY Y4eOHOMY MaTepuaiy; He 00jee 0JHOTO HeJouéTa.

«4» — ypOBEHb BBINOJHEHUS TPeOOBaHWM BbIIIE YIOBJIETBOPUTEIBHOTO: Hamuuue 2—3 omuoOoK wiu 4—6 HeAo4ETOB MO TEKYLIEMY
yueOHOMY MaTepuainy; He OoJyiee 2 omMOOK WM 4 HETOYETOB IO MPOIJIEHHOMY MaTepHally; MCIOJIb30BaHUE HEPAIMOHAIBbHBIX MPHEMOB
penieHust yaeOHOM 3a1auu.

«3» — JIOCTaTOYHBI MUHUMAJILHBIN YPOBEHB BBIITOJHEHHS TPEOOBAHUH, IPEIBSIBISIEMBIX K KOHKPETHOM padote: He Oosee 4—6 ommboK win
10 Hemou€ToB MO TEeKymeMy ydeOHOMY MaTepuainy; He Oonee 3—5 ommbOok wiam He Ooinee 8 HENOYETOB IO MPONUACHHOMY y4eOHOMY
MaTepHaiy.

«2» — ypOBEHb BBITIOJHEHUSI TPEOOBaHMIA HIDKE YAOBJIETBOPUTENBHOTO: Hanmumyue Oosnee 6 ommbok wiu 10 HemodeToB MO TEKyIeMy
MaTtepuainy; 6ojee 5 omuOoK iu 6oJiee 8 HETOYETOB IO MPOMICHHOMY MaTepHaly.
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ITAHUPYEMBIE PE3YJBTATBI OCBOEHUA
YYEBHOT'O MPEJAMETA «XHMUS» B OCHOBHOM HIKOJIE

N3yyeHne XMMHU B OCHOBHOMW IIKOJIC HATPABICHO HA JOCTIKCHHE O0YYAIONIMMHUCS JMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS
y4eOHOTO IpeaMeTa .

JInuHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE Pe3yabTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO 00111er0 00pa30oBaHMs IOCTUTAIOTCS B X0/1€ 00Y4YEHHUsI XMMHUH B €IUHCTBE Y4eOHOU U
BOCIUTATENIbHOM JesiTenbHOCTH OpraHu3aiy B COOTBETCTBUU C TPAaJULUOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMHU U 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMH,
NPUHATHIMU B 00LIECTBE NPABUJIAMU U HOPMaMU MOBEJICHUSI, ¥ CIIOCOOCTBYIOT POLIECCAM CaMOIIO3HAHMUS, CAMOPA3BUTHS U COLMATU3ALIMH 00yYaroLIuXcs .

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

Hampuomuuecxozo eocnumanuA

1) EHHOCTHOT'O OTHOLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEINIO, TOHUMAHUS 3HAaYEHUSI XUMUYECKOW HAYKH B )KU3HU
COBPEMEHHOT0 00IIecTBa, CIOCOOHOCTH BIaAETh AOCTOBEPHOW HH(OpMaIMel O MEePeOBBbIX TOCTHKEHHSIX U OTKPHITUIX MHUPOBOW UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE MUpPA U 00ILIECTBA;

I'pasxcoanckozo éocnumanus

2) NpEACTAaBICHNA O COUAJIBHBIX HOPMax M IpaBUjIaxX MEKINYHOCTHBIX OTHOIIICHUH B KOJUIEKTHBE, TOTOBHOCTHU K p33H006p33HOI71 COBMECTHOM JCATCIBbHOCTH
IIpH BBITIOJHCHUH y‘le6HI>IX, TMO3HABATCJIBHBIX 3aJa4, BBIIIOJTHCHUN XUMHUYCCKUX SKCIICPUMEHTOB, CO3JaHNN y‘lC6HBIX IMPOCKTOB, CTPEMIICHHA K B3aUMOIIOHUMAHHIO
M B3aMMOIIOMOIIHA B IIPOLICCCE 3TOM y‘Ie6H0ﬁ ACATCIBbHOCTH, TOTOBHOCTHU OLICHUBATH CBOE TMOBEJICHUE U INOCTYIIKK CBOHX TOB&pHHICfI C NO3UIIMK HPABCTBCHHLIX U
IIpaBOBbLIX HOPM C yLIéTOM OCO3HaHUA HOCJ'IC,Z[CTBI/Iﬁ INOCTYIIKOB;

lIennocmu HAYYHO20 NO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ 0 BEIIECTBE U XUMHYECKOU peaKkuunn, COOTBETCTBYHOINX COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKH U
COCTABJIAIOIIUX OCHOBY IJId TIOHUMAHUS CYITHOCTH HaquOﬁ KapTHUHBI MUpa, HpeILCTaBJ’IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTHA IPUPOABI, B3AUMOCBA3AX
YCJIIOBCKA C HpHpOHHOﬁ cpez[oﬁ, O POJIM XMUMHHU B IIOBHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) O3HaBaTEJIbHBIX MOTHUBOB, HallpaBJICHHBIX Ha IMOJYYCHHC HOBBLIX 3HaHUH 10 XHUMHU, HCO6XOI[I/IMLIX JJIA 00BACHEHUS HaGJIIOI[aCMBIX IIpoLECCOB U HBHGHHﬁ;

5) MO3HABATEILHOMN U HHq)OpMaHHOHHOﬁ KyJIbTYpPBI, B TOM YUCJIC HABBIKOB CaMOCTOSATEIBHOMN pa6OTBI C y‘Ie6HHMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypOﬁ,
AOCTYIIHBIMH TECXHUYCCKUMU CPECACTBAMUA I/IH(I)OpMaI_H/IOHHHX TeXHOHOFHﬁ;

6) HHTEpCCa K O6yLIeHI/IIO M IIO3HAaHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTHU U CIIOCOOHOCTH K caM006pa30BaHmo, HCCIIeI0BATEIbCKOM ACATCIIBHOCTH, K
OCO3HAaHHOMY BLI60py HaIIpaBJICHHOCTHU U YPOBHS O6y‘leHI/I$I B nanLHeﬁmeM;

Dopmuposanus Kyabmypsl 300p0sbs

7) OCO3HAHUS LIEHHOCTU XU3HU, OTBETCTBEHHOTO OTHOIIEHUSA K CBOCMY 310POBBIO, YCTAHOBKU Ha 3,[[0p0BLIfI 06p8.3 KHN3HHU, OCO3HaHHUA MOCJIEICTBUN U
HCIIpUATUA BPCAHBIX ITPHUBBIYUCK (yTIOTpCGJ'IeHI/IH AJIKOT'OJIsI, HAPKOTUKOB, KprHI/ISI), HeO6XO,Z[I/IMOCTI/I CO6J'IIO,Z[CHI/I${ MpaBHJI 0€30IMacCHOCTH npu O6paIJ_ICHI/II/I C
XUMHWYCCKMMHU BCIICCTBAMU B 6BITy n peaHLHOﬁ KHN3HH,

Tpyoosozo socnumanus
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8) KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeIOBATENILCKON, TBOPUECKON U IPYTUX BUAAX JCSITEILHOCTH; HHTEpeca K
MIPAKTUIECKOMY M3yYCHHIO Npodeccuii U Tpyna pa3IndHOro poJia, B TOM YKCIIC HA OCHOBE IPUMEHEHUS TPEMETHBIX 3HAHUW TI0 XUMUHU, 0CO3HAHHOTO BBIOOpA
WHIUBUAYAIBHONW TPACKTOPUU MPOJOJHKCHHSI 00pa30BaHUS C yIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX HHTEPECOB M
MoTpeOHOCTEH;

Dkonozuueckozo eocnumanus

9) PKOJIOTHYECKH 1e7€CO00pa3HOr0 OTHOIIEHUS K MPUPOJE KAKUCTOUYHUKY XM3HU Ha 3emje, OCHOBE €€ CyLECTBOBAHUS, MOHUMAHUS LIEHHOCTH 3/10POBOTO U
Oe3omacHOro o0pasa >KU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (DPM3MYECKOMY U ICUXMYECKOMY3/10pOBbIO, OCO3HAHUS LIEHHOCTU COONIOAEHHS MpaBUII
0€30MacHOTO MOBEJEHMS ITPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYalUsIX, YTPOKAIOIIKX 30POBBIO U )KU3HH JIIOJIEH;

10) CHOCOOHOCTH TPHUMEHATH 3HAHMS, IMOJydaeMble MpPU W3YYEHWU XUMUH, JJIS PELIeHUs 3a/ad, CBS3aHHBIX C OKpY)Kalolled MPUPOIHON Cpenoi,
MOBBILIEHHUS YPOBHS IKOJIOTUYECKOH KyJIbTYphl, OCO3HAHUS TJI00aIbHOTO XapaKTepa IKOJIOTMUECKUX MpoOsieM U IMy-Teil UX pelieHus TOCPEACTBOM METOJIOB
XUMMUH;

11) 9KOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UMB IIO3HABATEIBHOW, KOMMYHUKATUBHON M COLMAIBHOM MPAKTHUKE.

MeTanpeameTHble pe3yJbTaTh

B coctaBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYMMBbIE 17151 JOPMHUPOBAHHS MUPOBO33pEHHSI 001IIeHaYUHbIE TOHATHS (3aKOH, TEOpUsl, TPUHIIHII,
runoTesa, hakt, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPhIC MCMOIB3YIOTCS B €CTECTBEHHO*HAYYHBIX YUCOHBIX MPEAMETAX M MO3BOJISIOT HA OCHOBE 3HAHMIA
U3 3THX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O LIEJIOCTHOM HAYYHOI KapTHHE MUpa, M YHUBEpCalbHble yueOHbIe AeicTBHS (T03HABATENbHEIE,
KOMMYHHKATHBHbBIE, PETYJISATUBHBIE), KOTOpbIe 00ecneynBaoT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSTENFHOMY UIAHUPOBAHUIO U OCYIIECTBICHHIO YUEOHOM
NESATENBHOCTH.

MeranpeaMeTHbie pe3ysbTaThl OCBOCHHS 00pa30BaTelbHOM MPOrpaMMbl IO XMMHUK OTPaXKaloT OBJIAJCHIE YHHUBEPCATbLHBIMU MO3HABATEIbHBIMH JCHCTBUAMH, B
TOM UHCIIE:

bazosevimu nocuueckumu oeiicmeuamu

1) YMCHUEM HUCIIOJIb30BATH HpI/IéMLI JIOTHYCCKOI'O MbILIIJICHUS ITPU OCBOCHHUHA 3HAHWM: PaCKpPbIBATL CMBICII XUMHUYCCKUX MOHSITHUM (BBI,I[GJ'IHTB HX XapaKTCPHLIC
IIpHU3HAKH, YCTAHABJIMBATb B3aUMOCBA3b C APYIrUMU HOHHTI/IHMI/I), HCIIOJIb30BAaTh IOHATHA JIA 00BICHEHHUS OTACIBHBIX (baKTOB u ﬂBJ'IeHHfI; BBI6I/IpaTB
OCHOBAaHUA W KpUTCpUU JIA Knaccn(bnxaunn XUMHWYCCKHNX BCIICCTB M XHUMHUYCCKHUX peaKHI/Iﬁ; YCTAHABJIMBATh IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
00BeKTaMH H3YUCHUS, CTPOUTD JIOTUYCCKUEC PACCYIKACHUA (I/IHI[YKTI/IBHLIe, ACAYKTUBHBIC, I10 aHaHOI‘I/II/I); JCJaTb BbBIBOJBI U 3aKIIOYCHHA,

2) YMCHHUEM NPUMCHSATH B IIPOUECCC NMTO3HAHU CI/IMBOJ'II/ILIGCKI/IC(I%HB.KOBBIC) MOJCIINU, UCIIOJIb3YEMbIC B XUMUH, Hp606p3.30BBIBaTL IMUPOKO IMMPUMCHACMBIC B
XUMHUHU MOACJIBHBIC MPEACTABICHUA — XHUMHUYECKUM 3HAK (CI/IMBOJ'I BHCMCHTa), XUMHUYCCKaa (bopMyna " YpaBHCHUC XHMHUYECKOH pCakiinu — IpHu pCHICHUN
y‘{e6HO—HO3HaBaTeJIBHBIX 3aagay, C y‘IéTOM OTUX MOJACJIbHBIX Hpe)lCTaBJ'IeHI/Iﬁ BBIABJIATD U XapPaKTCPU30BATH CYHICCTBCHHBIC ITPU3HAKN N3YYACMBbIX 00BEKTOB
— XUMHUYCCKHUX BCHICCTB U XUMHWYCCKUX peaKuHﬁ;

bazosvimu uccnedosamensckumu Oeiicmeusmu

3) YMCHUCM HUCIIOJIb30BATh IMOCTABJICHHLIC BOIPOCHI B KAYCCTBC HMHCTPYMCHTA NTO3HAHHWA, 4 TAKKEC B KAY€CTBEC OCHOBBI IS (I)OpMHpOBaHI/IH TUIIOTE3bI 110
MMPOBCPKE MMPAaBUIIBHOCTU BLICK&3LIBE[CMLIXC}’)KI[CHHI>1;

4) HpI/IO6peTCHI/IC OIIbITa IO TJIAHUPOBAHUIO, OPraHU3allMU U MPOBCACHUIO YUCHHUUYCCKUX SKCIICPUMCHTOB: YMCHUC Ha6J'IIOI[aTB 3a XO- JOM IIporecca,
CaMOCTOATCIIbHO ITPOTHO3UPOBATL €TI0 PE3yJibTaT, q)OpMy.HI/IpOBaTI: O606H.[€HI/IH " BBIBOJBI I10 pE3yJibTaTaM HpOBGI[éHHOI‘O OIIbITA, UCCJIICA0OBaHUs, COCTABJIATH
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OTU€T O MPO/ICTTAHHOH paboTe; i

Pabomoir ¢ ungpopmayuei

5) yMEHHEM BHIOMpPATh, aHAJTM3UPOBATH M MHTEPIPETUPOBATh MH- (JOPMALMIO PA3IUYHBIX BUIOB M (DOPM NPEACTABICHUS, TTOTYYAEMYIOH3 PAa3HBIX HCTOYHUKOB
(Hay4HO-TIIOMyJIIpHAs JIUTepaTypa XMMUUECKOTO COJIepKaHus, ClipaBOYHbIE 10co0us, pecypcel IHTEpHETA);

6) YMGHI/IGM HpI/IMeHﬂTB paBJH/I‘-IHI)Ie METOABI U SaHpOCLI HpI/I I10- HUCKC U OT60p€ I/IH(l)OpMaIII/II/I n COOTBCTCTBYIOHII/IX JaHHBbIX, HCO6XOIII/IMI)IX JJIsL
BBIIIOJIHEHUS] ~ Y4eOHBIX W [IO3HABAaTENbHBIX  3aJa4  ONPENENEHHOTO  TUHA;  NpUOOpEeTeHHWe  OompliTa B O0JIACTH  HCIIOJIb30BaHUS
I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOJ'IOFI/H\/JI, OBJIaICHUC KYHBTYPOfI AKTHUBHOI'O UCITIOJIB30BaHUA paaanme IIOHUCKOBBIX CUCTEM,

7) YMCHI/ICM HUCIIOJIB30BATh U aHaJ'H/I?,I/IpOBaTI) B npouecce y‘I€6HOI>'I n HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTHU I/IH(bOpMaHI/IIO O BJIIMSIHUN HpOMI)IHIHeHHOCTI/I, CCJILCKOTO
XO03SIIICTBa M TPAHCIIOPTA HA COCTOSTHUCOKPYXKAIOIICH PUPOTHOM CPEIBI;

Yuueepcanonvimu Kommynukamugnvimu Oeiicmeuimu

8) yMEHMEM 3aJlaBaTh BOIIPOCHI (B XOJI€ TUAJIOTa U/UITH TUCKYCCUU) IO CYLLIECTBY 00CYX/1aeMOi TeMbI, ((OPMYJIHPOBATh CBOU MPEIOKEHNS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHOH 3a]auu;

9) npuoOpEeTEHNE OTbITA IPE3EHTAIMH PE3YIHTATOB BHIIIOIHEHUSI XUMUYECKOTO SKCIIEPUMEHTA (JJa00paTOPHOTO OMbITA, 1a00paToOpHOM pabOTHI 10 UCCIIEIOBAHUIO

CBOMCTB BEIIECTB, Y4€OHOTO MTPOCKTA);
10) 3aMHTEPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMH TO3HABATEIHHON M HCCIEIOBATENHCKOH JESATENBHOCTH MPU PEIICHAH BO3ZHUKAIOUIMX Tpo0iieM Ha
OCHOBE y4€Ta OOIIMX HHTEPECOB M COITaCOBAHMUS MO3UIIMI (00CYXKAeHHS, 0OMEH MHEHHSIMH, KMO3TOBBIC IITYPMBI» U JIp.);

Yuusepcanvnvimu pezynamugnvimu Oeiicmeusmu

11) yMEHHEM CaMOCTOATEIHHO ONPEAETATh LeNU AATeIbHOCTH,INIAaHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBAThH
CBOIO JICSITEILHOCTD, BHIOMpATh HanboseedpPeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U T03HABATENBHBIX 3a/1a4, KOPPEKTUPOBATH MPEATI0KEHHBIN aIrOPUTM
NENCTBUI NPH BBIIOJIHEHUH 33IaHU ¢ YIETOM MOTy4YeHHs HOBBIX 3HaHUM 00 n3y4yaeMbIX 00bEKTaX — BEIIECTBAX U PEAKIHAX;

12) yMEHHEM HUCIIOIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a1aHUH.
[IpeameTHble pe3y.abTaThl

B cocraBe mpeaMeTHBIX pe3yabTaToOB [0 OCBOSHUIO 00S3aTENILHOTO COJIEPKaHus, YCTAHOBIEHHOTO JAHHOW MPUMEPHOI paboueil mporpaMMoii, BBIIEISIOT:
OCBOEHHbBIE 00YJaIOIIUMHUCS HAyYHbIEe 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUM, crienuduIecKue s MPeIMETHOM 001acTu « XUMUS», BUIBI JESITENEHOCTH 110
MOJIyYSHUIO HOBOTO3HAHUS, €r0 MHTEPIPETAlny, Peo0pa30BaHUI0 M IPUMEHEHUIO BPA3IUYHBIX YU€OHBIX U HOBBIX CUTYAIUSX.

[IpenMeTHBIE Pe3yNbTATHI MIPEACTABICHBI IO TOJIaM 00yUYeHHsI HOTPaKatoT CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS CIEAYIOMINX YMEHUH:

KJIACC

1) packpvléams CMBICI OCHOBHBIX XMMHYECKUX IMOHATHI: aTOM, MOJIEKYJAa, XUMUYECKHI 3JIEMEHT, MPOCTOE BEIECTBO, CI0KHOE BEIECTBO, CMECH,
BAJIEHTHOCTh, OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasl J0Jsl XUMHUUYECKOIO DIIEMEHTA,
MOJISIPHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPULIATEIILHOCTb, CTENIEHb OKUCIICHUS, XUMHUECKasi Peaklus, TeIIOBOM »PQeKT peakiuu,
KJIaccu(UKaIus peakifii, XaMHUecKasi CBs3b, PaCTBOP, MaccoBasi J10JIs BEIIECTBA B pACTBOPE;

2) uanoCcmpupoeams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHH (CM . 1. 1) ¥ MPUMEHSTH TH TOHSTHS NP ONMCAHUM BEIIECTBH UX TPEBPAIICHNN;

3) ucnonv3oeams XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBIEHUS (pOPMYJ BELIECTB U YPAaBHEHHH XUMUUECKUX PEaKIIHii;
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4) onpedensims BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTETIEHb OKHCICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX; TPUHAIIIC)KHOCTD
BEILIECTB K ONPEACIEHHOMY KJIacCy COeUMHEHHH 10 (HopMyiam; BUJI XUMHUYECKOW CBSA3M (KOBAJCHTHAS M MOHHAS) B HEOPTaHWYECKUX COCTUHEHHSAX;

5) packpvieamsv cmeica nepuoauueckoro 3akona /. . MenzaeneeBa: 1eMOHCTpHUPOBaTh NOHUMAaHUE NIEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT UX MOJIOKEHUS B MEPUOJUUECKON CUCTEME; 3aKOHOB COXPAHEHUS MAacChl BELLIECTB, MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS,
3aKOHA ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU3068ams TaOINIHYIO (HOPMY MEPHOIMYECKON CUCTEMbl XUMUYECKHAX 3JIEMEHTOB: Pa3invarh MOHITHS
«rnaBHas noarpynna (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)y, Mansie u 60bIIMEe IEPHOABI; COOMHOCUMb 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabmune «lleprommdeckas cucrema xumudeckux smemenToB Jl. M. MenzaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOSHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sapa, 001ee YNCIIO AIEKTPOHOB U PacCIpeleIeHHe UX MO 3JIEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMUYECKHE SJIEMEHTHI; HEOPraHMYECKHUE BEIIeCTBA; XMMHUYECKHE peakuuu (10 YHCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKIMH
BEIECTB, [0 TEIIOBOMY 3 (PEKTY);

7) xapaxkmepuzoeams (Onucviéams) 00IIME XUMUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KIJIACCOB, MMOATBEPKJAsl ONMHMCAHUE MPUME- PaMU MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUXPEAKIINN;

8) mpocHo3uposams CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT MX KaU€CTBEHHOTO COCTaBa; BO3MOXHOCTH NMPOTEKaHUs] XUMUYECKHX Ipe- BPALCHUH B Pa3TUYHbIX
YCIIOBUSX;

9) ebluUCAAMb OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIAPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIF0 XMMHMUYECKOTO 3JieMeHTa Mo (GopMyse COEIUHEHMUS,
MaccOBYIO JIOJII0 BELIECTBA B PACTBOPE; IPOBO-IUTh PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKIINH;

10) npumeHsams OCHOBHBIE OIEPAIIMM MBICIUTEIBHON AEATEIBHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTU3allNI0, KIacCu(UKAIHIO,
BBISIBJICHHE NIPUYMHHO * CIIEACTBEHHBIX CBS3€H — JJIs1 U3YYEHUs CBOMCTB BELIECTB U XUMHMUYECKMX PEAKLUil; €CTECTBEHHO-HAyYHbIE METObl MO3HAHUS —
HaOII0CHUE, U3MEPEHHE, MO ICTTUPOBAHKE, SKCIIEPUMEHT (peaIbHBIN M MBICIICHHBIN );

11) credoeams TpaBUJIaM MOJb30BAHUSA XMMMUYECKOW IMOCYH0M M JabopaTOpHBIM OOOpYIOBAaHMEM, a TaKKe IpaBujaM OOpalleHus C BellecTBaMM B
COOTBETCTBMU C MHCTPYKLHMSAMH 10 BBIINOJIHEHHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO M COOMPAHMIOra3000pa3HbIX BELIECTB (BOJOpOJA U
KHCJI0PO/1a), MPUTOTOBIIEHUIOPACTBOPOB € OTIPE/IENIEHHON MacCOBOM J10J1eli pacTBOPEHHOIO BEIIECTBA; INIAHUPOBATh U MPOBOAUTH XUMHUECKUE SKCIIEPUMEHThI
HOPACIO3HABAHHIO PACTBOPOB IEJIOYEH M KUCIOT C MOMOIBIO HHIUKATOPOB (JTakMyc, heHoI(TaIenH, METUIIOPAHXK U JIP.).

KJIACC

1) packpviéams cMbici OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE
BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATENBHOCT, CTENCHb OKUCIICHUS, XUMHUECKasi Peaklusi, XUMHUYECKasi CBSA3b, TEIUIOBOH 3(PQEKT peakuuu, MoJb,
MOJIIpHBIM 00BEM, pacTBOP; AIEKTPOJIUTHI, HEAIEKTPOIMUTHI, 3JIEKTPOJUTHYECKAs AUCCOLMALIUS, PEaKMd MOHHOTO oOMeHa, oOpaTUMble U HEOOpaTHMbIe
peaKkIMy, OKHUCIUTEbHO-BOCCTAHOBUTENbHBIE PEAaKLUU, OKHCIUTEIb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAHOBJIEHHE, aJUIOTPOIHUs, aM(pOTEPHOCTS,
XMMUYECKasl CBsI3b (KOBaJECHTHAs, MOHHAs, METaJUTMUecKas), KpUCTAINUYecKasi peméTka, KOppo3us METaloB, CIUIaBbl; CKOPOCTh XMMHUYECKOH peakuuu,
npenenbHo gomyctumas koutenrpais (I1J1K);

2) unIOCmpupo8amsy B3aUMOCBA3b OCHOBHBIX XUMHYECKHX MOHATHH (CM. 1.1) M NPUMEHATh 3TH HOHATHS NPU ONMMCAHUM BEIIECTBH MX NPEBpAlCHHH;

3) ucnonv3oeams XUMUYECKYI0 CUMBOJIMKY JUIsSl COCTaBIeHUS (pOpMYJT BELIECTB U YPaBHEHUN XUMUUYECKUX PEaKLIHii;

4) onpedensimb BANEHTHOCTb U CTENEHb OKUCICHUS XHUMMUYECKHX O3JI€MEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa; MPUHAAJIEKHOCTh BELIECTB K
OIpeIeIEHHOMY KJIacCy COeIMHEHUH 1o (popMyrnaM; BUJI XUMUUECKON CBSI3U (KOBAJICHTHAS, HOHHAs, METAJTMUECKas) B HEOPTaHUUECKUX COSANHEHHSIX; 3apsia
MOHA 110 XMMHYECKoi (opMyJie; XxapakTep cpebl B BOAHBIX paCTBOPAaX HEOPTAaHMUYECKHX COSIMHEHUH, TUI KPUCTAIUINYECKONH PEIIETKH KOHKPETHOTO BEILIECTBa,

5) packpvisams cmblca iepuoandeckoro 3akona /. M. MenzeneeBa U IEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCLIBAMb U XAPAKMepu306amsy TaOITUIHYIO
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(bopMy NEpUOTUIECKON CHCTEMbl XUMHUYECKUX 3JEMEHTOB: pa3inyaTh HMOHATHS «rJaBHas moxarpynna (A-rpymma)» u «nobouynas noarpynma (b-pynma)y,
Masble ¥ OOJIBIIKME MEPUOJIBI; coomHocums 0003HAYCHHS, KOTOPBIE MMEIOTCS B NMEPHOAMYECKON TalnHIle, C YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsi sapa, oOllee YuciIOo NIEKTPOHOB U paclpeleleHue UX MO NIEKTPOHHBIM CIIOSIM); 00bACHAMb OOLIUe
3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3JIEMEHTOB U X COEJMHEHUI B Ipejiesiax MajlbIX IEPUOJIOB U IJIaBHBIX HOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

6) Kraccuguyuposams XUMHUYECKUE AIIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XMMHYECKHE pEakiuH (M0 YMCIy M COCTaBy YYAaCTBYIOIIUMX B PEAKIIHU
BEIIIECTB, TI0 TEIUIOBOMY AP PEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCIICHHSI XHMUYECKUX 2JIEMEHTOB);

7) xapakxmepuzosams (onucvléams) 0OINE XUMHUUECKUE CBOWCTBA BEIIECTB PA3IUYHBIX KIACCOB, MOATBEPKAAs OMUCAHNE IPUME-PAMH MOJICKYJISIPHBIX U
VMOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUH;

8) cocmasnsimb ypaBHEHUS SJIEKTPOIUTHUECKON JUCCOIMAIINH KUCIIOT, IETI0YeH U COJIeH; OJTHBIE U COKpaIEHHbIE YPaBHEHHUS pEeaKIluii HOHHOTO OOMEHa;
YpaBHCHUA pCaKIII/II\/JI, MOATBCPKAAIOMUXCYIICCTBOBAHUC T'€HETUYECKOU CBS3U MCXKAY BEHICCTBAMHU PA3JIMYHBIX KJIACCOB,

9) packpwiéams CyNTHOCTh OKUCIUTEIFHO-BOCCTAHOBUTENILHBIXPEAKIHI MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajlaHCca ATUXPEaKIIHIA;

10) npoeHo3uposams CBOMNCTBA BEIISCTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BO3MOXXHOCTH IMPOTEKAHUS XUMUYCCKUX ITPEBPAIECHUNB Pa3INIHBIX YCIIOBHSIX;

11) 6wblyucaAMbs OTHOCUTEIHHYIO MOJIEKYISIPHYIO W MOJIIPHYEO MacChl BEIIECTB; MAacCOBYIO JIOJIFO XMMHYECKOTO 3JIeMEHTa 1Mo (OopMyJie COeAUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; IPOBOIUTE PACUYETHI 110 YPABHEHUIO XUMUICCKOM pPEaKIInN;

12) credosams TIpaBWIIAaM TIOJBH30BAHUS XMMHUYECKOW IMOCYION M JTabOpaTOpHBIM OOOpYJIOBaHHEM, a TaK)Ke IMpaBHJIaM OOpalIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIMSAMH MO BBINOJHEHUIO JTa0OpPAaTOPHBIX XWMHYECKHX OIBITOB TI0 TMONYYCHHIO M COOMpAHWIO Ta3000pa3HBIX BEIIECTB (aMMHaKa |
YTJIEKHUCIIOTO Ta3a);

13) npo6oOums peaxiyu, MOITBEPKAAIONINE KAYSeCTBEHHBI CO- CTaB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI- OpOMHUI-, HOAWI-,
kapOoHar-, ocdar-, cunmkar-, cynbQar-, THIPOKCHI-HOHBI, KATHOHBI aMMOHUSI U MOHBI M3yYEHHBIX METAJUIOB, NMPHCYTCTBYIONINE B BOJHBIX PacTBOpax
HEOPraHUYeCKUX BEIIECTB;

14) npumeHsms OCHOBHBIC OIEPALMU MBICTUTEIBHON JEATEIPHOCTH — aHAlM3 M CHHTE3, CpPaBHEHUE, OOOOIICHWE, CHCTEMAaTH3allWIO, BBISBICHUE
MPUYIUHHO-CIICICTBEHHBIX CBS3eH — ISl M3YYEHUS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIMH; €CTECTBEHHO-HAYYHBbIC METObI TIO3HAHUS — HAOJIIOJICHUE,
W3MEpEHUE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peaTbHBIN U MBICTICHHBIN).

COJEPKAHME VYYEBHOI'O NPEIMETA «XUMHSA»IIO I'OAAM H3YYEHUA
8 KJIIACC

HepBOHa‘{aJILHLIC XHMHYECKHE MNOHATHA

[Tpenmer xumuu. Ponb xumun B sxu3HM yenoBeka. Tena n Bemectsa. dusndeckue cBoicTBa BeleCcTB. ArperaTHoe cocTosiHue Bemects. [lonarue o metonax
MO3HAHUA B XUMHUHU. XUMHUS B CUCTeMe Hayk . YucTble BemecTBa M cMecH . CriocoObl pa3iesieHus cMecei .

ATOMBI ¥ MOJIEKYJIbI. XUMUUYECKHE IEMEHTHL. CHUMBOJIBI XUMUYECKHUX 31EMEHTOB. [IpocThie U c10)KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas Gopmyia. BaleHTHOCTh aTOMOB XUMUUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA cOocTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast I0J1s1 XMMUYECKOT 0 3JIEMEHTA B COEJUHEHHN.

®usnueckne U XUMUYECKUE SBIECHHMA. XUMHUYECKAs peakuus M €€ NPU3HAKU. 3aKOH COXPAaHEHHs MacChl BEIIECTB. XMMHYECKHE YpaBHEHHS.
Knaccuuxarnms XuMu4ecKnux peakiuii (CoeTMHEeH s, pa3IoKeHus, 3aMeIIeHHN ).

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJIOH, ¢ MpaBUiIaMH paboThl B TabopaTopuu U NpuéMamMu 00palieHust ¢ 1ab0paTopHBIM
00opya0oBaHNEM; U3YUEHHE U OTMCAHUE (PU3MUECKUX CBOMCTB 00pa3IiOB HEOPTaHUYECKUX BEIIECTB; HAOIOAeHHE (PU3NUECKUX (TUIaBJICHHUE BOCKA, TasHHE
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JbJla, paCTUpPaHUE caxapa B CTYIIKE, KUIIEHHE U KOH/AEHCAIMS BOJIbl) U XUMUYECKHUX (TOPEHHE CBEYH, IPOKAIMBAHUE MEIHOM NPOBOJIOKHU, B3aUMOJEHCTBUE MeEla €
KUCJIOTOM) SIBJICHUH, HAOI0JICHNE M OTMCAaHNE TIPU3HAKOB MPOTEKAHHS XMMHUYECKHUX peakIuil (pa3nokeHne caxapa, B3auMOJICHCTBUE CEPHOM KHCIOTHI €
XJI0pua0M Oapus, pasioxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoeicTBue xenes3a ¢ pactBopom conu Meau(Il)); u3yuenue crocoOoB pasieaeHus
cMecei (C MOMOIIBI0 MarHuTa, (PMIBTPOBaHUE, BBIIAPUBAHUE, TUCTUILISAIMS, XPOMAaTO-Tpadusi), MPOBEJCHUE OUYUCTKH MTOBAPEHHOM COJIM; HAOII0JCHE U
OIMCAHUE PE3yJIbTATOB POBEICHUS OIBITA, WITFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChl; CO3J[aHHE MOJIENEN MOJIEKYJI (I1apOCTEPIKHEBBIX) .

Baxkneiimue NMPEACTABUTECIN HEOPraHHYECKUX BEUICCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — sneMeHT unpoctoe BemiectBo. HaxoxieHue kucnoposa B npupoze, puznueckue 1 XuMUYECKHe CBOMCTBa
(peakuuu ropenus). Oxkcunsl. [Ipumenenue kuciaopona. CrocoObl mosydeHus KUCI0po/ia B 1ab0paTopyuu U MPOMBILIIIIEHHOCTH. KpyroBopot kuciiopoaa B
npupojie. O30H — aIoTponHas MOIU(DHUKAIIMS KACTOPOIa.

TennoBoii 3¢ pekT XUMUIECKON peakliy, TEPMOXUMHUIECKUE YPABHEHUS], SK30- U SHJOTEPMUUECKHE peakluy. TOIUIMBO: YyTrojb U METaH. 3arpsi3HeHHe
BO3JlyXa, YCUJIEHUE MMApHUKOBOTO 3(pdekTa,pazpyiieHue 030HOBOTO CJIOS .

Bonopon — snemeHT u npoctoe BemiectBo. Haxoxienue Bogopo/a B npupoe, husnyeckue 1 XMuMUIECKUe CBOICTBA, MpUMeHeHue, crocoOs! nonyueHus. Coctan
KHCJIOT U COJIEH .

KonmuectBo Bemectsa. Moub. MonsipHas Macca. 3akoH ABorapo. MosipHblii 00bEM ra3oB. PacyéTsl o XuMH4eCKUM ypaBHEHHSAM.

dusnueckue cBOicTBa BoJIEl. Bosa kak pactBoputens. PactBopsl. HachlmeHHbIe H HeHACHIIIEHHBIE PACTBOPHL. Pacmeopumocmy eeuyecms 6 6ode. L
MaccoBas o715 BemiecTBa B pacTBope. XUMUYECKHE CBOMCTBA BO/bl. CocTaB 0cHOBaHU. Posib pacTBOPOB B IpUPOJIE U B )KU3HU YesloBeKa. KpyroBopoT Boibl B
npupoe. 3arps3HeHUEePUPOAHBIX BOJ. OXpaHa M OUYUCTKA IPUPOTHBIX BOJ.

Knaccudukanus Heopranndeckux coeaunernid. Oxkcuabl. Kinaccudukarust okcuaos: coneodpasyromiye (OCHOBHbIE, KUCIOTHBIE, aM(OTEpHBIE) U
HecoseoOpasytonie. HoMeHkiaTypa okcuioB (MeXAyHapoaHas U TpuBHaibHas). Ousnyeckue U XUMHYECKUe cBoiicTBa okcuaoB. [lomyuenue.

OcHoBanus. Knaccudukarys ocHOBaHUHN: IENT0YN U HEpacTBOpUMbIe OCHOBaHMsA. HOMeHKaTypa ocHOBaHMH (MEXIyHapoIHas U TpuBUaJIbHas). DU3nueckue u
XUMHUUYECKHE CBOMCTBA OCHOBaHUH. [loydyeHre oCHOBaHUH.

Kucnotsr. Knaccudukanus kucinor. HomeHknatypa KUCIOT (MEXAyHApOIHAS U TpUBHANbHAA). OU3nuecKre U XMMUYECKUe CBOICTBA KUCIOT. P akTHBHOCTH
metaiuioB H. H. bekerosa. [losrydenue kucior.

Conu. Homenknarypa coneit (MexxayHapoaHas 1 TpuBUajibHas). Ou3ndeckre 1 XUMHYEeCKUe CBOIcTBa coneill. CocoObl MOyYeHust COel.

I'enetnueckas cBs3b MEXIY KJIacCaMU HEOPraHUYECKUX COSAMHECHUN.

XUMHUYECKUH HKCTIEPUMEHT: KaueCTBEHHOE OTpeIeNIieHIe COIepKaHus KICIOpo/a B BO3AyXe; MOIyueHUe, CoOOMpanue, pacrio3HaBaHUe 1 U3y4eHHE CBOMCTB
KUCIIOPOo/1a; HaOJI0AeHHE B3aUMOICHCTBUS BEIIECTB C KUCTIOPOIOM U YCIOBHUSI BOSHUKHOBEHUS U MIPEKpalleHus TopeHus (1moxapa); 03HaKOMJICHHE ¢ 00pa3aMu
OKCHJIOB ¥ OMHMCAHUE UX CBOICTB; MOTyUeHUE, COOUpaHKe, paclio3HaBaHUe M N3yYEeHHE CBOWCTB BOJIOpO/a (TOpEHNE); B3aUMOJICHCTBHE BOJOPO/Ia C OKCHIOM
meau(I1) (Bo3MOXKHO UCTIOIB30BaHUE BUIEOMATEPHATIOB); HAOIIOJEHHE 00Pa3I0B BEIIECTB KOJIUYECTBOM | MOJIb; HCCTIEJOBAHUEOCOOEHHOCTEN pacTBOPEHHS
BEI[ECTB C PA3IUYHON PaCTBOPUMOCTHIO; IPUTOTOBIIEHHE PACTBOPOB C OMPEAEIEHHOM MaCCOBOH JI0Neil paCTBOPEHHOTO BEIlECTBA; B3aUMOICHCTBHE BOJBI C
MeTajiaMu (HaTpUeM U KajblieM) (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB); OTIPE/IeIEHEe PACTBOPOB KHCIIOT U IIeNI0Ueil ¢ TOMOIIIbIO HHANKATOPOB;
uccleioBaHle 00pas3lloB HEOPTAaHUUECKHUX BEIIECTB Pa3-TMYHBIX KJIACCOB; HAOMIOCHUE M3MEHEHHS OKPACKH MHIUKATOPOBB PACTBOPAX KHUCIOT U LIETOYEH;
u3ydeHue B3aumoaeiictus okcu-1a meau(Il) ¢ pactBopom cepHOil KUCTIOTHI, KUCIOT ¢ METaJllIaMH, PeaKIUii HEUTpaIn3alum; OTy4YeHHe HEPACTBOPUMBIX
OCHOBAHHIA, BLITECHEHHE OTHOTO METaJJIa IPYTUM U3 pacTBOPA COJIM; PELICHHEIKCIIEPIMEHTABHBIX 3a/1a4 M0 TeMe « BaxxHeiime kiacchl HeOpraHNYeCKuX
COEIMHEHUIN.

Ilepuoandecknii 3aKoH W mepuogMveckass cucrema xumudecknx diaementoB /I M. MenneneeBa. CtpoeHune aToMoB.
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Xumnueckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE peaxkuuu

[lepBbie MOMBITKU KIaCCU(PUKALMK XUMHIECKHUX 3JIEMEHTOB. [IoHATHE O IpymIax CXOJHBIX AJIEMEHTOB (LETOYHbIEC U IIETOYHO3EMEbHBIE METAILIbI,
raJloreHbl, ”HEPTHBIE ra3bl. DIEMEHTHI, KOTOPbIe 00pa3ytoT aM()OTepHbIE OKCHIBI U THIPOKCUIBI.

[Tepuoauueckuii 3akon. [leproanueckas cucrema xumuueckuxasnemenToB /1. M. Menneneesa. Buabl Tabnuiist «[lepuoandeckas cucteMa XUMUYECKUX IIEMEHTOB
. 1. Menneneesay . [lepuoas! u rpynms! . @U3HMYECKUil CMBICI IIOPSAAKOBOIO HOMEPA, HOMEPOB IIEPH- Oa U IPYIIIBI DJIEMEHTA .

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tombl. DnekTpoHbl. CTpOSHHE IEKTPOHHBIX 000JI09eK aTOMOB TIepBIX 20 XMMHUUECKHUX JIEMEHTOB MEPHOTUUECKOM
cucremsl 1. 1. MenneneeBa. XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA I10 €T0 MOJI0KEHHUIO B ieproanyeckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTU W3MEHEHUs PaJlyca aTOMOB XUMHUYECKHUX 3Jie- MEHTOB, METAIIIMYECKUX U HEMETAIUIMYECKHX CBOMCTB MO TPyNIIaMU NeproaM. 3HaueHHe
NEPUOANIECKOTO 3aKOHA U TIEPHONYECKON CUCTEMBI XUMHYECKHX JIEMEHTOB /ISl Pa3BUTHA HAyKH M NpakTuku . J[. 1. MenneneeB — y4€Hblil U TpaXJaHUH .

DNEeKTPOOTPHUIIATEILHOCTh XUMUYECKUX DJIEMEHTOB. XUMHUYECKas CBI3b (MOHHAS, KOBAJICHTHAS TOJISIPHAS U KOBAJIEHTHAs HemouisipHas ). CTerneHb OKUCIICHUS.
OKHCIUTENEHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl OKUCIeHUs 1 BOocCTaHOBIEHHA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMAYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3IoB BEMIECTB METAJUIOB U HEMETAJIIOB; B3aUMOICHCTBUE THIPOKCH/IA IIMHKA C PACTBOPAMH KUCIIOT U IIEJI0YEiH;
MPOBEJICHNE OMBITOB, HJUTIOCTPUPYIOMTUXTIPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOpeHNE,PEAKINU PA3I0KEHHS, COSUHECHNU ).

MesxknpeagmeTnble CBSI3H

Peanuzarus MexnpeIMeTHBIX CBS3€i NpH W3YyYEHHH XUMHUB 8 KJacce OCYILIECTBISETCS Yepe3 UCIONb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYUHBIX MOHATHI,
TaK U MOHATHM, SIBISIOLINXCS CUCTEMHBIMHU JUI OTIEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTecTBEHHO-HAYUHbIE MOHITHUS: HAyYHbIM (aKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJM3, CUHTE3, KIacCU(PUKaIUs, ePUOAUIHOCTh, HAOMI0AEHHE,
SKCIEPUMEHT, MOJEIMPOBaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duszuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAJAUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUIN 3apsil, BEIIECTBO, TEI0, 00bEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, I'a3, PU3NUECKIE BEIMYUHBI, €AMHUIBI H3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: horocuntes, apixanue, ouocdepa.

['eorpacdus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IB, TOIE3HBIE HCKOTIAEMbIE, TOILIUBO, BOJTHBIE PECYPCHI .

9 KJIACC

BemecTBo M XuMHYecKasi peakumus

Hepnozu/lqecm/lﬁ 3aKOH. Hepnonnqecxaﬂ CUCTCEMA XUMHUUYCCKUXJJICMCHTOB I[ H. Mengeneena. CTpOGHI/Ie dTOMOB. 3aKOHOMepHOCTI/IB M3MEHEHUHU CBOMCTB
XUMHUYCCKHUX S3JICMCHTOB IIEPBLIX TpéX TNCprUOa0B, KaJlns, KaJIbLIUA U UX COEAVMHEHUHN B COOTBETCTBUU C MOJO0KEHHEM JIEMEHTOB B HepHOHHHGCKOﬁ CUCTEMC U
CTPOCHHUCM HUX aTOMOB.CTpOCHI/IC BEIIECTBA; BUIBI XMMHUYECKOM CBI3U. THIIBI KPUCTATUIMYCCKUX peI_HéTOK, 3aBHCHMOCTDH CBOMCTB BEIIECTBA OT THIIA
KpHCTaHHquCKOﬁ peIJ_IéTKI/I U BUJA XUMHYECKOM CBS3H.

KJ'IaCCI/I(I)I/IKaLII/IH 1 HOMCHKIJIATYpPa HCOPIraHNYCCKUX BCIICCTB (Me)KZ[yHaPOI[HaH H TpI/IBI/IaJ'ILHaH). XUMHYECKHE CBOMCTBA BEIICCTB, OTHOCAIIIUXCA K
PAa3JIMIHBIM KJIaCCaM HCOPraHUYCCKUX COe,I[I/IHeHI/II‘/’I, TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCUICCTB.

KﬂaCCI/I(I)I/IKaI_II/ISI XUMHYCCKUX peammﬁ IO pa3JINYHbIM MPU3HAKAM (HO YUCITY U COCTAaBY Y4YAaCTBYIOIIUX B pCaKIUU BCIICCTB, IO TCIJIOBOMY a(b(beKTy, 1o
HM3MEHEHHUIO CTEIECHEH OKUCICHUS XUMUYECKHUX OJICMCHTOB, 110 O6p3.TI/IMOCTI/I, 110 Y4aCTHIO KaTaJIH3aT0pa). DK30- U SHAOTCPMUYCCKUC PCAKIMH,

TCPMOXUMHNYCCKUC YPABHCHUA.
Ilonsatue o CKOpPOCTH XUMHUYECKOMN pCaKkIuu. [TousTre 06 O6paTI/IMLIX )51 HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IToHsATHE O TOMOI€HHBIX U reTCPOTCHHBIX
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peakuusx. [lonamue o xumuueckom pasunosecuu. Paxmopwvl, nusOwWUe HA CKOPOCMb XUMUYECKOU PearKyuu U NOA0NHCEHUE XUMUUECKO20
PABHOBECUA.

MexaHu3M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH (NIEKTPOHHBINA OanaHC OKHCIUTENbHO-BOCCTAHOBUTEIBHON PEaKIn).

Teopust anekTpoIUTHIECKON JUCCONMALIMK. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHbI, aHHOHBI. MexaHu3M IMCcCOLali BEIIECTB C pa3InuHbIMU BUIAMU
XUMHUecKoH cBs3u. Crenenp qucconuanyu. CuibHble U c1a0ble 3JIEKTPOIIUTHI.

Peakimu nonHoro oOMeHa. Y CloBUs MPOTEKaHHs PEAKIUi HOHHOTO 0OMEHaA, TIOJHbIE U COKpANIEHHBIE NOHHBIE YpaBHEHUs peakimid. CBOMCTBA KUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUIO00 NIEKTPOIUTHIECKOH Aucconuanny. KayecTBeHHbIe peakluy Ha HOHBI . [loHamue o 2udponuse couet .

XUMHUYECKUI KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX BEIECTB — METaNIOB MHEMETAJUIOB (rpaduTa u
anMasa), CJI0KHbIX BELIECTB (XJIOpHIa HaTpHsl); UCCIeI0BaHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOM peakiuu OT BO3AEHCTBHS PA3IHMUYHBIX (aKTOPOB;
UCCIIEJOBAHKUE NIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCa AUCCOLMALINY KUCIIOT, Ien04el U coell (BO3MOKHO HCII0Ib30BAHKIE BUIEOMATEPUANIOB); IPO-
BEJICHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKY NPOTEKAaHHs peakuuii HOHHOTo oOMeHa (00pa3oBaHUE 0Ca/IKa, BbIEIEHUE Ia3a,00pa30BaHIEe BO/IbI); OTBITOB,
WUTIOCTPUPYIOIIUX ITPUMEPBI OKHCIIU- TETbHO-BOCCTAHOBUTEBHBIX PEAaKIUil (TOpeHUEe, PeaKkuy pa3IoKeH!s, COeAMHEHHs); Pacllo3HABaHHE HEOPTraHUYECKUX
BEILIECTB C MOMOIIBIO KAYECTBEHHBIX PEAaKLIN Ha HOHBI; pEHIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

HemeTananl u ux COCIUHEHUSA

OOmas xapakTepucTiKa rajoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepPHbIe CTENEeH! OKuciaeHus. CTpoeHne u PU3MIecKrue CBOMCTBA TPOCTHIX BEIIECTB
— TajioreHoB. XMMHUYECKHE CBOICTBA HAa MPUMEpPE XJI0pa (B3aMMOJICHCTBIE ¢ METa/IaMH, HEMETaJJIaMH, Ieo4amMu). XiaopoBoaopo. ConsHas KUCIOoTa,
XUMHUYECKHE CBOMCTBRA, MOIY4YCHUE, TPUMEHEHHE. J[eliCTBIE XJI0pa U XJIOPOBOIOPO/Ia HA OPTaHU3M uYeloBeka. BaxkHel e XIopuabl U UX HaX0KICHUEB
MIPUPOJIE .

O6mmas xapakrepucTuka 371eMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHUS.

Ctpoenue u GpuznvecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJUTOTPOITHbIE MOIU(UKAIIUKN KUCIOPOJa U Cepbl. XMMUUECKUE CBOICTBA CEPBI.
CepoBonopos, cTpoeHue, pu3ndecKkue 1 Xumudeckue cBoiictBa. OKCUIbl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, pU3NYECKHe U
XUMHYECKUe CBOWCTBA (0OIIMe KaK MpeICcTaBUTeNs Kilacca KUCIOT U cnenuduueckue). XUMUUECKHE PEeaKiuy, JIeKalie B OCHOBE MPOMBIIIJIEHHOTO criocoda
nonyuyeHusi cepHoit kucaoTsl. [Ipumenenue. Conmu cepHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha cyab(ar-uoH. Haxoxaenuecepsl u e€ coeIMHEHUI B IPUPOJIE .
XUMHYECKOe 3arps3HEHUE OKPYKAIOIIeH Cpeibl COSTMHEHUIMU Cephl (KUCIOTHBIE OXKIM, 3aTPA3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAIIEHHUS .

OO6mast xapakTepucTuka eMeHToB VA-rpymibl. OcOO€HHOCTUCTPOCHHS AaTOMOB, XapaKTEPHBIE CTENEHH OKHCIICHHUS.

A30T, pacnpocTpaHeHue B pupoje, pU3nveckre 1 XuMUIeckre cBoiictBa. KpyroBopot azora B npupoje . AMMUAK, ero Gu3n4ecKiuer XMMUY eCKUe CBOMCTBA,
nonyuyenue u npumeHenue. Conu aMMOHHUS, X GU3UYECKUE U XUMUYECKUE CBOIMCTBA, MpuMeHeHre. KauecTBeHHast peakiys Ha HOHbl aMMOHHS. A30THAs KUCIIOTA,
e€ monyyenue, puznueckrue u XMMUUECKHEe CBOMCTBA (00IIMe KaK MPeACTaBUTENs Kiacca KUCIOT U cnelduueckue. Mcnonb3oBanue HUTPATOB U COJEH aMMOHUS B
KauecTBE MUHEPANBHBIX YA0OpeHui. XUMHYECKOe 3arps3HEHHE OKPYKAIoIel cpelbl COSITUHEHUS MU a30Ta (KUCIOTHBIE MOXKIH, 3arpsA3HEHHE BO3AyXa, TMOYBHI
1 BOJOEMOB).

®ochop, amnorpornHbie Moaudukanuu pocdopa, husndeckue u xumuueckre cpoiictsa. Oxcun pocdopa(V) u hochopHas KuciaoTa, pU3nUECKUe U XUMHYECKUE
CBOICTBa, monmy4yeHue. Mcnonb3oBanue ¢pocdaroB B kKaueCTBE MUHEPATIBHBIX YI0OPEHHUIA.

OO6mas xapakTepuctuka neMeHToB [VA-rpymnmbel. OcoOOEHHOCTH CTPOEHHS aTOMOB, XapaKTePHbIE CTETICHN OKUCIICHUS .

Vriepon, alioTponHble MOAU(PHUKAIMH, paCIpOCTpaHEHHE B IPUPO/IE, GU3MUECKUE M XUMUYECKHE CBOUCTBA. AicopOms. KpyroBopoT yrieposa B mpupo/e.
Oxcujipl yriiepona, ux (Gpu3nueckue ¥ XUMUUECKHUE CBOMCTBA, ICHCTBHE HA KUBbIE OPTaHM3MBI, TIOyYeHHE W MPUMEHEHHE. JKOJIOTHUECKIe MPOOIEMBI,
cBsi3aHHBIE ¢ okcuaoM yriaepoaa(IV); rumoresa r100anbHOTO MOTEINICHUS KIIMMAaTa; TapHUKOBBIN 3(h(eKT. YTronpHas KUCIoTa U e€ CoMu, UX GU3UIecKue u
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XMMUYECKUE CBOWCTBA, MOJyYeHHe U IprMeHeHne. KauecTBenHas peakuus Ha KapOoHaT-uoHbL. Vcnonb30BaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHBIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAKO COEIMHEHMSX yriiepoia (MeTaH, 3TaH, 3THIJICH, alleTHUJICH, TAaHOJ, TIHUIEPHH, YKCYCHas
KuciotTa). Mx cocmas u xumuueckoe cmpoenue. [IoHsiTHE 0 OMOJOrMYECKN BaKHBIX BEIECTBAX: )KUpaX, OejKax, yriieBoJax — U UX POJIM B KU3HU
yesoBeka. MamepuanbHoeeOuHcmeo OpeanuyeckKux U HeopeaHuuecKux coeouHeHull.

Kpemuuii, ero ¢pusnyeckue U XUMUYECKUE CBOICTBA, MOJdyYeHHE U npuMeHeHue. CoennHeHus KpeMHus B npupoje. OOuue npecraBiieHuss 00 oKcuje
kpemHusA(IV) u kpemHueBoit kucinore. CUIMKAThl, UX UCIOJb30BaHUE B OBITY, MEIULMHE, IPOMBILUIEHHOCTH. BadcHetiuiue cmpoumenbHvle MaAmepuaibl:
Kepamuka, cmekno, yemeHnm, Oemon, oicenezobemon. Ilpobremvl 6e30nacHO20  UCNONL308AHUAL ~ CMIPOUMENbHLIX — MAMEPUANo8 6  NOBCEOHEe8HOU
JHCUSHUL.

XUMHYECKUI IKCIIEPUMEHT: U3yueHUE 00pa3lioB HEOPTaHUUECKUX BEIIECTB, CBOMCTB COMSTHOM KHUCIIOTHI; POBEAECHUE KaUeCTBEHHBIX peakluil Ha
XJIOPUJ-MOHBI M HAOJII0/IEHUE TPU3HAKOB MX MPOTEKAHMSI; OMBITHI, OTpaXKaroIIie (pu3nueckue 1 XMMHYECKUEe CBOIMCTBA rajloreHOB U UX COEIMHEHUN
(BO3MOYKHO HCTIOJIb30BAHUEBUICOMATEPUAIIOB); O3HAKOMIICHHE ¢ 00pa3iiaMu XJIOpUAOB (TaJOreHUI0B); 03HAKOMIIEHHE C 00pa3IaMu cephl U e€ COeTMHEHUAMHU
(BO3MOXKHO HMCIIOJIb30BaHKUE BUAEOMATEPUAIIOB); HaOII0ieHHE TIpoliecca 00YIIIMBaHUS caxapa MoJl IeHCTBUEM KOHLEHTPUPOBAHHOW CEPHON KUCIIOTHI; U3y4YeHHe
XMUMHUYECKHUX CBOMCTB pa30aBiIeHHOI CEpHOM KHCIOTHI, MPOBEIEHNE KAUECTBEHHOM peakliiy Ha Cylb(aT-noH HHAOII0IeHHe TpU3HaKa e€ MPOTeK aHus;
O3HaKOMIJIeHHE ¢ (PU3NYECKUMHU CBOICTBaMH a30Ta, hochopa U ux coeJUHEHHH (BO3MOKHOUCIIONb30BaHUE BUIEOMATEPHANoB), 00pa3aMy a30THBIX U
bocdopubIX yroOpeHuil; nonyyenue, cooupanue, pacro3HaBaHUE U U3yUEHUE CBOICTB aMMHaKa; MPOBEICHUE KaUeCTBEHHBIX PEaKIMii HA HOHAMMOHUS U
docdar-1oH 1 U3yueHue MpU3HAKOB UX MPOTEKAHUs,B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C Me/IbI0(BO3ZMOXHO UCIIOIb30BaHHE
BUJICOMATEPHAIIOB); U3yueHHUE MOJIeTIel KPUCTAJUIMUECKUX PeIETOK anMasa, rpadura, QyiiepeHa; 03HaKOMIICHHE € TTPOIIECCOM aJICOPOLIUH pacTBOPEHHBIX
BEI[ECTB aKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOIa3a; Mojy4yeHue, coOupaHue, paco3HaBaHue U U3yYeHUE CBOWCTB YIIIEKHUCIIOTO ra3a; MPOBeICHUE
KauyeCTBEHHBIX PeaKI1ii Ha KapOOHAT- U CUJIMKAT-UOHBIM W3Y4YEHUE MPU3HAKOB UX MPOTEKAaHMs; 03HAKOMJIEHUE C MPOIYKIIMEH CUITMKATHOM
MIPOMBILIJIEHHOCTH; PEIIEHHE IKCIIEPUMEHTAIbHBIX 33/a4 110 TeMe «BakHel1ne HeMeTaubl U UX COETUHEHUSD.

MeTaaabl 1 HX CoOeIMHECHHUA

OOmast xapakTeprUCTHKa XUMUYECKHX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUU UX TIOJIOKEHUS B IEPUOJJUIECKON CUCTEME XUMUYECKHX 31eMeHToB J[. .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHrneMeTamioB. Merannuueckas CBA3b U METAJUIMUECKask KPUCTAJUIMYECKAs PEHIETKA. DIEKTPOXUMUIECKUI psijl
HaIpshKeHUH MeTaioB. Ou3nueckre 1 XuMU4ecKue cBoiicTBa MeTayioB. OO01ue crnocoObl moaydeHus: MeTasoB. [loHsaTre o Koppo3uu METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[llenoyHble METAIIBIL: IOJOKEHUE B IEPHOANYECKON cUCcTeMe XUMUUYECKHX AnieMeHToB [ M. MenneneeBa; cTpoeHre UX aTOMOB; HaXOKAECHUE B IIPUPO/JIE.
dusnyeckue U XUMUYECKUE CBOICTBA (HA MpuMepe HATpust ¥ Kanust). OKCHABI M THAPOKCU/IBI HATpUs U Kanus. [IprMeHeHne MeI0YHbIX METAIOB ¥ UX COSTUHEHUIL.

[lenouyno3eMenpHbIe METANIIBI MATHUN U KAJIbLUN: TI0JIOKEHUE BIIEPUOANYECKON CUCTEME XUMUYECKHX 3eMeHToB J[. 1. MenzaeneeBa; cTpoeHHEe UX aTOMOB;
HaxoXJeHue B mpupojae. Ouznueckre U XUMUUECKHUE CBOWCTBA MarHus M Kalnblus. BakHele coeJuHeHNS Kby (OKCHA, THAPOKCHUI, CONN). JKECTKOCTH BOIBI
U cI0CcOOBI €€ yCTpaHEeHUSI.

AJIOMUHMIA: TIOJIOKEHUE B IEPHOANYECKON cUCTeMe XuMHUYecKux sneMenToB J[. M. Menaeneesa; cTpoeHre aTomMa; Hax0xIeHue Brpupoe. Puzndeckue u
XMUMHYECKHE CBOMCTBA aMFOMUHUS. AMGBOTEpHBIE CBOWCTBA OKCHA ¥ TUPOKCH A ATFOMUHHSL.

XKeneso: nonoxeHnue B NepHOAMIECKON cucteMe xuMmuueckux anemenToB /. . Menzeneesa; ctpoeHue aroMa; HaxoxaeHue B npupoze. duznueckrie u Xummyeckue
cBoiicTBa xkene3a. Oxcuapl, ruapokcu s conu xenesa(ll) u sxenesa(Ill), ux cocras, cBolCTBa U MTOJTydEHUE.

XUMHUUECKUN HKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3IlaMi METAIOB U CIUIABOB, UX (PM3UYECKHMU CBOMCTBAMU; U3yUYEHHE PE3YIbTAaTOB KOPPO3UH METAIIIOB
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(BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHATIOB), 0COOCHHOCTEH B3aUMOICUCTBUSI OKCUA KATIBIIUS U HATPUSC BOJION (BOZMOYKHO MCTIOJIH30BAHHE
BHJIEOMATEPUAJIOB); UCCIEA0BAHUE CBOMCTB KECTKOM BOIbI; MPOLIEcCa TOPEHUS JKEIe3a B KUCIIO- poje (BO3MOXHO UCIOIb30BAaHUE BUIEOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIIUI Ha MOHBI (MAarHusl, KaIbIUs, ATFOMUHYS, MHKa, sxene3a(ll) u xeneza(Ill), memau(Il)); Habnronenue u
OIKMCAHUE MPOIIECCOB OKPANIMBAHHUS TIAMCHN HOHAMH HA-TPHS, KAJTHS U KaJIbIMA (BO3MOXKHO HUCIIOIH30BAHUE BHICOMATEPHAIIOB); UCCIIECA0BaHNE aM()OTEPHBIX
CBOMCTB TUAPOKCHIA ATIOMUHHS U THPOKCHA IUHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 33a7a4 10 TeMe « BaxkHeiie MeTaibpl 1 uX COSTUHEHHSD .

Xumug | OKpy:Kamas cpeia

HoBble maTepuraisl 1 TEXHOJIOTHH. BelecTsa 1 MaTepuaisl B IOBCEHEBHON KU3HH 4EJI0BEKa. XUMHUSA U 310pOBbE. be3omacHoe HCnonb30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBas mo- MOILb U XUMUYECKHX 05KOTrax M 0TpaBieHUsX. OCHOBBI 3KOJIOTH- YECKOW TPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHNE
OKpYy:Karoleicpeipl (npeaenbHas qomycruMasi konueHtpaus Bemects — [1/1K). Posb xuMum B peliieHnn 3K0J0rn4eckux npooseM.

[IpupoaHbIE UCTOUHUKH YTIIEBOI0POIOB (Yroiib, IPUPOIHBIN Ia3,HEPTh), MPOIYKTHI UX NEPEPadOTKHU, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH .

XUMUYECKHI 3KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTEPUAIIbI).

MesknpeameTHble CBSI3H

Peanuzammst MexXnpeIMeTHBIX CBsI3€H MPU U3YYCHUH XUMUH B9 Kitacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYIHBIX
MOHSATUMN, TaK U TIOHSTHH, SBIISIOIINXCS CUCTEMHBIMH JIJIS1 OTJACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTeCTBEHHO-HAaYYHbIE MOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUsl, aHAJIU3, CUHTE3, Kaccu(UKaLUs, IePHOIUIHOCTh, Ha0JII0 ICHHE,
AKCIEPUMEHT, MOJCTUPOBAHIE, U3MEPEHNE,MO/IelIb, SIBJICHNE, TAPHUKOBLIN 2(PPeKT, TexHomorus, Marepuaibl. Ousnka: Matepusi, aToM, JIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOI, PaJAMOAKTUBHOCTh, MOJIEKYJIa, YIEKTPUIECKHIA 3apsil, MPOBOJHUKH, TOTYMPOBOIHUKH, AUAIEKTPUKU, (OTORIEMEHT, UHIUKATOP,
BEIL[ECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, I3, paCTBOP, PACTBOPUMOCTD, KPUCTAITMYECKAsl PELIETKA, CIUIaBbl, (PU3NUECKUE BEINYUHBI, €TUHUIIBI
U3MepeHusi, KOCMUYECKOe MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, Apixanue, 6nochepa, IKOCHUCTEMA, MUHEPAIIbHbIE YI00pEHHS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATeIbHbIE BEIIECTBA .

[eorpadus: atmocepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMAEMbIE, TOILUTUBO, BOJHBIE PECYPCHI.

KanengapHo-TeMaTuyeckoe MJiaHMpPOBaHUE MO XUMHUHM 8 Ki1ace
2 yaca, 68 yacoB

Ne | Pazpen. Tema ypoxka Kon-so | Hara | Hcnonvzosanue
4acoB NIpOBE | pbopydosanus
nenus | «Touka pocma

Tema 1. Xumus —  BajkHaA 00JacTh
€CTeCTBO3HAHUSI M TPAKTUHYECKOH IeATeJHLHOCTH
yesoBeka (5 )

1 ITpeamer xumun Posib XMMUY B J)KU3HU YeIOBEKa. XMMUSA B 1
cucTeMe HayK. MeTo/Ibl TO3HAHUS B XUMUH.
2 3HaKOMCTBO € MpaBUJIaMH 0€30MaCHOCTUM NPUEMaMHU 1 Ludposas
paboTsl B xumuueckoi taboparopun. [Ipaktuueckas pabota: A60PATODHS
Ne 1. TpaBusa paGoTel B 1aGOpaTOpyUu UIIPUEMBI OOpaIIeHHs C Po 6HI:<JIa6p

1a00paTOpHBIM 000PYIOBAHUEM

[{udpoBoit naTunk




TEeMIIePaTyphl
CnuproBka Cseua.
3 Tena u BemecTsa 1
4 ®duznyeckue CBOMCTBA BELIECTB. ATperaTHOe COCTOSIHHE 1
BEIIECTB.

5 Yucrele BemecTBa 1 cMecH.CriocoOb! pa3aeneHus CMECEH. 1 Ludposas
IMpakTuueckas padoraNe 2. Pa3nenenue cmeceii (Ha naGoparopus
MPUMEPEOYNCTKH TIOBAPEHHOU COJIH) Po6uknab
Tema 2. BemecTBa
U XUMHUYECKHe peaKiuu

(A59)+1 g

6 ATOMBI U MOJIEKYJTbI. XUMUYECKHUE SITEMEHTHI 1

7 3HaKu (CUMBOJIBI) XUMHUYECKHX JIEMEHTOB 1

8 [IpocThie U CI0XKHBICBEIIECTBA. ATOMHO-MOJICKYJIIPHOE 1

yUeHHeE.

9 Xumuaeckas Gopmysa. BanreHTHOCTh aTOMOB XMMHUYECKUX 1

9JIEMEHTOB

10- | 3akoH mocTosHCTBA cocrasa BerecTs. OTHOCUTEIbHAS 2

11 | aromuas macca. OTHOCUTEbHAS MOJIEKYJIIpHAS Macca .

12 | MaccoBas JoJIsI XUMHAYECKOTO dJIEMEHTA B COEJUHEHNHT 1

13 | dusnyeckye U XUMUYECKHE SIBJICHUS 1

14 Xumnueckas peakuus. [Ipuznaku 1

U YCJIOBUSI IPOTEKAHUS XUMHUYECKUX PEAKIIU

15 | Xumuueckue ypaBHEHUS 1

16 | Tumbl XMMUYECKUX peakiuil. Peakius coeTMHEeHNS 1

17 | Peakius pasznoxeHus 1

18 | Peaknusa 3amerieHus 1

19 Peaxiusa oomena 1

20 3a1§_0H COXPaHEHHS MAaCChl BEILIECTB. M. B. JlomoHOCOB — 1 BECHI

yUEHBIN- YPHITUKIOTIENCT. TeXHOXHMHUECKHE
WM DJIEKTPOHHBIE;
cBeua; Koa0a
mIockogoHHas 250
MJI; JIOJKKA [
COKUTaHMS

BEIIICCTB
21 | KonrpombHas pabora Ne 1 1
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Tema 3. Bo3ayx. Kuciopoa.
Oxcuapl
(G

22

Bosznyx — cmech razos. Coctas Bo3ayxa Kucnopog —
AIIEMEHT U MPOCTOE BemecTBO. O30H — aIOTPOIHAS
MOAU(HKAIHS KHCIOPOIa

23

HaxoxxaeHue KHCIIopoaaB npupoie, Gu3nIecKue u
XMMHUUYECKHE CBOMCTBA (PEAKIIUK OKUCIICHHS, TOPEHHUE.
[Tousarue 00 oxcumgax

24

CrnocoOsl mosTyueHust KUCTIOpoa B TabopaTopun U
npombIinuieHHocTH. [IpiMenenne kuciopoaa.
I1pakTnyeckas padota
No 3. TNonmyuenune u cobupanue KUCIOPOa, H3yIeHHE eT0
CBOWCTB.

25

TemnoBo 3G GeKT XMMUIECKON peaKIuu, TOHITHE O
TEPMOXUMUYIECKOM YPaBHEHHH, 3K30- M YHIOTEPMUIECKUX
peaxkusax

26

TormmuBo (yroJib 1 MeTaH). 3arps3HEHUEBO3TyXa, CIIOCOObI
€ro TpeIoTBpalIeHus. Y CHIICHHE MapHUKOBOTO 3 (dekTa,
paspylieHne 030HOBOTO CIIOS .

Tema 4. Bogopoa. CocraB kucjaot u coseii (5 u)

27

Bomopon — 31eMeHT U mpocToe BEIECTBO

28

Haxoxnenue B ipupoje, Gu3nIecKue 1 XUMUIECKHe
CBOIfCTBa (Ha MpUMeEpe B3aUMOAEHCTBUS ¢ HEMETallIa-MU U
OKCHJIJAMHU METAJIJIOB

29

[IpumeHeHwue, criocoObl MOIYYEHUS BOJAOPO/A.
[paxtuueckas padora Ne 4. [Tlonyuenue u cobupanue
BOJIOPO/Ia, U3y UCHHE €0 CBOCTB

31

CocraB KHCIIOT U coJieh

Tema 5. Kosim4ecTBeHHLICOTHOINCHUS B XUMUH
(44)

32

KonugectBo BelecTBa. Mojb. MOJ'ISIpHaH Macca

33

3akoH ABorajpo. MossipHbIil 00BEM ra3oB .

[EEN

34-
35

PacuéTel 1o XUMHYECKUM YPaBHCHUSAM.

Tema 6. Boxa. PacrBopsl. [lonsitue 06 ocHoBanusix (5

4)

TOUKA \\'pocm



36

dusnueckue cBOCTBA BOIBI. AHAIN3 M CUHTEZ —
METO/Ibl U3YUEHUSI COCTaBa BOJBI.

37 | XuMuyecKkue CBOMCTBA BO/IBI (PEAKIUK C METaIaMH,
OKCHIaMHUMETAJJIOB U HEMETAJIOB
38 | Cocras ocHoBanuii. [lonsiTue 00 MHANKAaTOpax Hudposas
naboparopust
PoGukiad
Hudposoii pH. mratus
C 32)KUMOM; TATh
XUMHYECKHUX CTAKAaHOB
(25 mu1); mpoMbIBajIKa
39 | Boxa kak pactBoputeins. PacTBopeI. PaCTBOPHMOCTE BELIECTB B npubop s
BoJe. [IpakTuueckas pabora: OLBITOB  ©
Ne 5. [IpuroroBieHue pacTBOPOB ¢ ONpe/EIEHHON MacCOBOM
JIoNel pacTBOPEHHOTO BENIECTBA. DJICKTPHHCCIIM
TOKOM; UCTOTHHK
MIOCTOSIHHOTO TOKa:
npoOUpKH — 2 MIT.
IPOHYMEPOBAHHEIC,
JTYYHUHKA;
CIIPTOBKA,
MPOOKK — 2 MIT,
UHIIECT
40 | Posb pacTBOpOB B IPUPOJIC U B )KU3HU YenoBeka. KpyroBopot
BOJIbI B TIPHPO/IE. 3arps3HeHne NpUpoaHbIX Boj. OxpaHa u
OYHCTKA MPUPOJTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAaHHYECKUX
coeIMHEeHU I
(11u)+ 1y
41 | Knaccuduxaums HEOPraHMYECKUX COCIUHCHHIL.
42- | Oxcumpl: cocTaB, Kinaccuukaiys (OCHOBHbIE, KUCIOTHBIE,
43 | amdoTepHbIe,HECONC00pa3yIOIIHe), HOMEHKIATYpa
(MexxTyHapoaHas W TPUBHATBHAS).
[TonyueHue 1 XUMHUYECKHE CBOWCTBA KMCIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHIOB.
44- | OcHOBaHMS: COCTaB, KiacCH(HKaIs, HOMEHKIATypa Hudposas




45 | (MexIyHapoaHas ¥ TpUBUAIbHAS ), GU3NUECKUE U nabopaTopus
XUMUYECKUE CBOWCTBA, CIIOCOOBI TTOTY4CHUS Po6uknab
Hudposoii pH. mraTus
C 3AKUMOM; TIATh
XUMUYECKUX CTAKAaHOB
(25 mu1); mpoMbIBasIKa
46- | Kucnotsl: coctaB, Kiaccupukanys, HOMEHKIATypa,
47 | dusnueckue ¥ XMMUYECKHE CBOMCTBA, CIOCOOBI OTyYEHHS.
Psa akTUBHOCTH METaLI0B
48- | Conu (cpemHue): HOMEHKIIATypa, CIOCOOBI
49 | moJry4eHusl, B3aMMO/ICHCTBUECOJIEN C METAIIJIaMH,
KHCJIOTaMH, [IETI0YaMH U COJISIMHU
50 | IeneTmyeckas CBA3b MEXKITY KJIACCAMHHEOPTAHUIECKUX
COEJIMHEHU I
51 | IIpakTndeckas padora: Ludposast
Ne 6. Pemienue sxkcriepuMeHTalIbHBIX3a/1a4 110 TeMe nmabopaTopus
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeTMHEHUIN PobuKiab
[udposoii pH. mraTtus
C 32KUMOM; ATh
XUMHYECKUX CTAKaHOB
(25 mu1); mpoMBbIBaIKa.
52 | KonTrponbnas padora Ne 2
Tema 8. [leprnoanyeckuii 3aK0H U EPUOAMYECKAS
cucreMa xuMuueckux jaemMmeHToB /. . MenaesieeBa.
Ctpoenue aToma (7 4)
53 | IlepBble MOMBITKY KIACCU(PUKALMHE XUMUYECKUX IIEMEHTOB.
[TonsiTHe 0 rpymmax cXOAHBIX JIEMEHTOB (IIEIOYHbIE U
IIEJI0YHO3EMENbHBIE METAJUIbI,TaJIOTeHbI, HHEPTHBIE Ta3bl) .
54 | DrnemeHTbl, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCH/IbI 1
TUAPOKCH/IBI
55 [lepuoauyeckuii 3aK0H U MEPUOIUYECKAs CUCTEMA
xuMmudeckux 3nemeHnToB /. . Menneneesa. [lepuonsl,
rpyIbl, NOArpynIsl. Ou3ndeckuii CMbICT MOPSAAKOBOTO
HOMEpa 3J1eMEHTa, HOME- POB IEPUOJIA U TPYTIIIBL.
56 | Crtpoenue atomoB. CoctaB aTOMHBIX sjep. 30Tomsl
57 | DOnexrponbl. CTpoeHUE AIEKTPOHHBIX 000T0UEK ATOMOB

nepBbix20 XUMUYECKUX 3JIEMEHTOB MEPHOANYECKON CUCTEMBI
JI. . Menpeneepa




58 | XapakrepucTiKa XUMUYECKOTO JJIEMEHTA IO €ro MoJokeHuo | 1
B niepuoanueckon cucreme J[.M1.Menneneesa
59 | 3Hau€HUE IEPUOAUYECKOTO 3aKOHA 1
Y NIEPUOMIECKON CUCTEMBI XMMUYECKUX AJIEMEHTOB JJIs
pa3BuTHs Hayku U npakTuku. [l V1. MenaeneeB — y4€Hblid,
NeJIaror U TpaxIaHuH.
Tema 9. Xumnueckasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU
(8w
60 | DIeKTPOOTPHUIIATEIFHOCTH ATOMOB XMIMHUUECKHUX SJIEMEHTOB 1
61 | MonHas xuMu4ecKast CBSI3b 1 Hudporas
naboparopust
Po6ukiad
[udporoii qaTank
TEeMITePaTypbl
TUTATHHOBBIN; TATIHK
TeMIIepaTypbl
TEpMOTIAPHBINA
62 | KoBaneHTHO-TIOJNIsIpHAS CBSI3b 1 [udposas
nabopaTopus
Po6uxnad
[udposoii qaTank
TEeMIIepaTypbl
IUTATUHOBBI; JATYUK
TEeMIIepaTypbl
TepMOTIAPHBINA
63 | KoBaneHTHO- HEMosIpHAs CBS3b 1
64- | CteneHb OKHCIICHUS 2
65
66- | OxucnurenbHO-BOCCTaHOBHUTENBHBIE peakiuu (OBP). 2
67 [Tporecchl okucneHus M BoccTaHOBIeHUsI. OKUCITUTENN U
BOCCTaHOBUTEJIH.
68 | KonrponbHas paborta Ne 3 1

KanenpapHo-temaTnyeckoe NJIAHUPOBAaHME 110 XMMHH 9 KJj1acc
2 yaca 68 yacoB

| No | Tema pasjiena u ypoka | Komu | lata | Hcnonvzosanue




YECTB | IIPOBE | 000pyoosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriy0JieHne 3HAHNH OCHOBHBIX pa3/Je/ioB
Kypca 8 kJacca
(549)+1u
ITepunoaunyecknit 3akoH. Ilepuoanyeckas cucteMa XUMUYECKUX 1
anementoB J[. M. Menneneesa. CtpoeHue aToMOB
3aKOHOMEPHOCTH B M3MEHEHNUHU CBOMCTB XUMHUYECKUX JIEMEHTOB 1
MEPBBIX TPEX MEPUOJIOB, KaJlUs, KaIbIH U UX COEITMHEHUN B
COOTBETCTBUH C TTOJIOKEHHEM IIEMEHTOB B IEPHOIUUECKOM CUCTEME
Y CTPOCHHEM UX aTOMOB
Krnaccuduxaiys 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIECTB 1
(MexxayHapoIHas ¥ TPUBHAJIbHAS)
XUMHYECKUECBOWCTBA BELIECTB, OTHOCAIINXCS K Pa3INUHBIM 1
KJIaccaM HEOpPraHWYeCKUXCOEIUHEHUH, X TeHeTHYecKas CBSI3b
HEOPraHWYECKHX BELIECTB
CrpoeHue BellecTBa: BUAbl XUMUUECKONUCBS3H. THITBI 1 [udposas
KPUCTATIMYECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THIIA naboparopust
KPUCTAJUTHYECKOUN PEIIETKH . PoGukiad
[udposoii naTunk
TeMIepaTypbl
MJIATUHOBBIN
Konrponbhas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX
peakuuii
(4 9)
Krnaccuduxaiys XuMU4eCKIX peakiiii Mo pa3audHbIM 1
MpU3HAKaM.
T[ToHsITHE 0 CKOPOCTH XUMHUYECKO# peakimu. [ToHsTHe 0 roMoreHHbix | 1 [udposas
U T€TEPOTECHHBIX PEAKIUAX . nabopaTopus
Po6uxknad
Hudposoii maTunk
TEMIIePaTypPhbI
IJIATUHOBBIN
[Tonstne 0 xuMuueckoM paBHOBecUH. DaKTOPHI, BAMSIOIIME HA 1 Hudposas

CKOpOCTBXI/IMI/I‘{eCKOﬁ PpCaKiuu U NNOJIOKCHUC XUMHUYCCKOI'O

nabopaTopus




paBHOBECHS . Pobuknab
Hudposoii maTuark
TEeMIIepaTyphI
TJIATUHOBBIN
10 | MexaHu3M OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLUI
(MK TPOHHBIN OaJlaHC OKUCITHTEITLHO-BOCCTAHOBHUTEIb- HOM
peaKInm).
Tema 2. DiekTpoauTHYeCKaAsIAUCCOHANNSA. XUMUUECKHE
peakuuu B pacTBOpax
(8w
11- | Teopust >NEKTPOTUTUIECKON TUCCONUANNHU. IINEKTPOIUTHI U Hudposas
12 | nwesnexrposuThl. KaTHOHBI, aHHOHBL. MEXaHHU3M THCCOLHU-AIUN nmabopaTopus
BEIIECTB C Pa3TMYHBIMU BHIAMU XUMHUYECKOH CBsA3U. CTereHb Po6ukiad
aucconuanuy. CUibHbIE U c1a0ble 37eKTPOJIUTHI [MudpoBoii naTunk
AJIIEKTPOTIPOBOTHOCTH
13- | Peakumn nouHOrO 06MeHa, yCIIOBUS UX NpoTeKaHus. loHHbIE [udposast
14 | ypaBrenus peaximii. naboparopust
Po6uxmnad
[udposoii qaTank
AJIEKTPOIIPOBOAHOCTH
15- | XuMuyecKkue CBOMCTBA KUCIIOT, OCHOBAHMHI U COJIEH B CBETE
16 | npexacraBneHui 00 IEKTPOTUTHUECKON TUCCOLUAIINN
17 | IlonsTHE O THIPOJIN3E COJIECH.
18 | Ilpaktuueckas pabota Ne 1 Penrenue skcriepuMeHTalIbHBIX 3a1a4 [udposas
o Teme naboparopus
Po6uxnad
[udposoii qaTunk
AIEKTPOIIPOBOHOCTH
Tema 3. O0masi XapaKTePUCTUKA XMMHYECKHX 3J1€MEHTOB
VIIA-rpynnel. I'asnorenni(4 1)
19 | Obwmas xapakTeprcTiKa rajgoreHoB . OCOOEHHOCTH CTPOCHHS aTOMOB
ATUX AJIEMEHTOB, XapaKTEPHBIE /11 HUX CTENEHU OKUCIICHUSI.
Ctpoenue u pu3nyeckue CBOMCTBA MPOCTHIX BENIECTB — raJIOTCHOB
20 | XumudecKkue CBOMCTBA Ha MpUMEpE XJiopa (B3auMoieiicTBreE ¢
MeTaJUIaMH, HeMeTalIaMy, meiaodamu). XiaopoBoaopo. ComsHast
KUCJIOTa, XMMUYECKHE CBOMCTBA, OTYy4YEeHHUE, IPUMEHEHHE.
21 | ®dusnonoruveckoe eUCTBUE XJIOpa U XJIOPOBOAOPOA HA OPTaHU3M Hudposas

4esioBeKa. BaxkHeuIne XI0puIabl U UX HAXOKJICHUE B IPUPOJE .

nabopaTopus




PoOuxitad

22

ITpakTuueckas padora:
Ne 2.Tlonyuyenue ConstHON KUCTOTHLU3yUeHUE €€ CBOWCTB

Hudposas
nabopaTopust

PoOuknad

Tema 4. O61asa XapaKTePUCTHKA XUMUYECKHUX 3JIEMEHTOB
VIA-rpynnsbl. Cepa u eé coequnenus (5 1)

23

OO6mras xapakrepucTuka 3memMeHToB VIA-rpymnmsl. OcobeHHOCTH
CTPOCHUA aTOMOB 3THUX 2JIEMCHTOB, XapaKTCPHLIC TSI HUX CTCIICHU
OKUCJICHUA

24

Crpoennen Gpuzndeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/Ia ¥ CEPBHI.

AnnotponHsle MoJU(GUKALMK KUCIOPOAA U cepbl. XUMUUECKHE
CBOMCTBA CEPHI.

CepoBonioposi, ctpoeHue, (huznyeckue U XMMUUECKHE CBOMCTRA.
Oxcupl cephl Kak MPEACTaBUTEN KUCIOTHBIX OKCHIOB

25

CepHnas kucnora, pusnyeckue
¥ XHMHYECKUE CBOMCTBA (00IINE KaK MPeCTaBUTENS KIacca KUCIOT
u crnerrduyeckue), IpUMEHEHNE

[udposas
nabopaTopus
Po6uxnad
[udposoii naTumk
AIEKTPOIPOBOAHOCTH

26

XUMHUYecKue peakiuy, Jexalunue B OCHOBE MPOMBILILIEHHOTO
croco0anoyyeHust cepHoit KUCIoThl. Cou CepHON KUCTOTHI.

27

Haxoxnenue cepsl U €€ coeIMHEHUI

B Iipupojie. XUMUYECKOE 3arpsiI3HEHHE OKpPY KaroLel Cpebl
COCTMHEHUSMHU CepPbl (KUCIOTHBIE TOMK/IH, 3arpsS3HEHHEBO3IyXa 1
BOJIOEMOB), CLIOCOOBI €r0 IPEI0TBPAICHUS

Tema 5. O01mas xapakTepuCTHKAa XUMHYECKHX 3JIEMEHTOB
VA-rpynnbl. A30t, pocdop u ux coexunenus (7 1)

28

OOmas xapakTepuctuka nemMeHToB VA-rpymmbl. OcoO0eHHOCTH
CTPOEHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIECUISI HUX CTEIICHU
OKHUCIIEHUSA

29

A30T, pacnipocTpaHeHue B IpUpoje, pundeckre u XUMHYeCKHe
cBoiicTBa. Kpyroeopor a3ora B npupoze

30

AMMMUaK, ero (PU3NYECKNEe U XUMHUUYECKHUE CBOWCTBA, IMOJIY4YCHHUC U
MIPUMCHCHUC. OJI1 aMMOHUs, HX (I)I/I3I/I‘-IGCKI/IC N XUMHYCCKHC
CBOUCTBA, IPUMCHCHUC.

[pakTuueckas padora Ne 3. [Tomyuenne amMmMuaka, H3yu4eHHUEETO
CBOMCTB.

31

A3oTHas kucnora, e€ pu3nueckue 1 XuMUuecKie CBOMCTRa (001me
KakK MpeJCTaBUTENs Kacca KUCTIOT U crielduuecKue).

Hudposas
nabopaTopus




Hcnonr3oBanue HUTPATOB U COJICH aMMOHHMS B KAUECTBE

PoOuxitad

MUHEPAIbHBIX yI00peHuit Hudposoii gaTunk
AIIEKTPOIIPOBOTHOCTH
32 | XumudecKoe 3arps3HeHHe OKPYIKAOIIeH Cpebl COSANHEHUSIMU
a30Ta (KUCIOTHBIE JTOXKIIH, 3arPS3HEHHE BO3IyXa, TOYBBI M BOJOEMOB
33 | ®ochop, amnorponHbie Momupukamudochopa, puznueckue u
XUMHYECKHE CBOWCTBA
34 | Okcun pocdopa(V) u pochopnas kuciaoTa, GuHIecKre u
XMMHUUYECKHECBOUCTBRA, osryueHue. ViconszoBanue hocdartos B
KaueCTBE MUHEPATBHBIX Y00pEeHHH. 3arpsi3sHeHHENPUPOTHBIX
B0J10EMOB (hochaTamu
Tema 6. O0uas XapaKTePUCTHKA XMMHYECKHX JI€eMEHTOB
IVA-rpynnsl. Yriiepoa 1 KpeMHHH M UXCOCAUHEHUS
(8Bu)+1
35 Yraepon
36- | Oxcuasl yriueposa, uX GpuU3NYECKHe U XUMHYECKHE CBOUCTBA.
37
38 | YroubHas KUCIOTA U €€ COMNH, UX (PU3HUECKUE U XUMUUECKUE
CBOJCTBA, NOJTyYECHHUE U PHUMEHEHUE.
39 | IlepBoHavayibHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O
COEJIMHEHUAXYTIIEPO/Ia: 0COOEHHOCTH cOCTaBa U cTpoeHus. [lonsatue
0 OMOJIOTMYECKU Ba)KHBIX BEIECTBAX: JKHUpaX, Oenkax,
40 | KpemHuii, ero ¢pu3ndeckie u XMMUYECKUE CBOUCTBA, MOTyYEHHE U
IIPUMEHEHHE.
41 | IlpakTuyeckas pabora Ne 4 [TomydeHue yrieKucIoro rasa. [udposas
KavecTBeHHast peakiyst Ha KapOOHAT-MOH nabopaTopus
Po6uxknad
[udposoii qaTunk
IEKTPONPOBOTHOCTH
42 | Tlpaxtnueckas padata Ne 5 PemeHue skcriepMMeHTaIbHBIX 3a71a4 [udposas
no teme «HemeTanas. nabopaTopus
PoOuknab
[{udpoBoii naTank
HIIEKTPOIPOBOTHOCTH
43 | KonTtponbHas pabora
Tema 7. O0mue cBoiicTBa MeTaN10B
(49)
44

OGHIEUI XapaKTCPUCTHKA XUMUYCCKUXIJIICMCHTOB — MCTAJIJIOB Ha




OCHOBAHUMUX TOJIOKEHHS B IEPUOAUYECKON CUCTEME
xuMudeckux 31emeHnToB J1 . . MenneneeBa u cTpoeHus aTOMOB

45 | Ctpoenue MetawioB. Merajuindyeckasi CBS3b M METALINYECKAs
KPUCTAIIMYECKas pel€TKa. JNEKTPOXUMHUYECKUM PsiJ] HAPSKEHU
METaJIOB
46 | Ousnueckne U XUMUYECKHAE CBOMCTBA METAIIIOB .
47 | Obmue crocoObl moydeHnst MeTawioB. [IoHsITHE 0 KOppo3uu
METAJIIOB U OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOppo3uu. CIuiaBbl
(cTanb, 4yryH, JIOpaTtOMUHUMN, OpOH3a), UX IPUMEHEHHUE B OBITY U
MIPOMBIIIIICHHOCTH
Tema 8. BaxkHelinme MeTANJIbl U HX COeTHHEHHS
(16 u)+ 2
48 | lllenounbie MeTawtbl. [lo0KeHHE B IEPHOMIECKOM CHCTEME
xuMudeckux semenToB J[. . MenneneeBa, CTpO€HUEaTOMOB.
Haxoxnenue B npupose .
49- | Ousnuecknue U XUMHIECKHE CBOMCTBA (Ha IIpUMEpe HATPHUS U KaJIns
50
51 OKcHpl ¥ TUAPOKCUIBI HATPHUS M KAJTUS
92 [IpyuMeHeHMe MET0YHBIX METAJUIOB U UX COCIMHEHU.
53 | lllenouHo3eMenbHBIE METAIBI MATHUNA U KaJbLHH, CTPOEHHE
aroMoB. [Tonoxenue B eproINuecKOi CUCTEME XUMHYECKUX
anementoB J[. 1. Menaeneena.
Haxoxnenue B mpupoze
54- | dusnyeckue U XMMUYECKUE CBOMCTBA KAJIBIUS U MarHHs
55
56 | Baxwneimue coeqMHEHNS KaIbLUs (OKCHI, TUIAPOKCHI, COJIN).
57 | KectkocTh BOJIBI U cIOCOOKI ee yeTpaHneHust. [Ipaktuueckas paborta
Ne 6. YKE€cTKOCTH BO/IBI U METOIBI €€YCTPAHEHUS
58 | AnmoMHUHHIA.
59- | dusnyeckue UXMMUYECKHE CBOHCTBA. AM(pOTEpHBIE CBOICTBA
60 | okcuma v rHAPOKCHIA
61 | XKeineso. [udposas
nabopaTopus
Po6uknab
Hudposoit maTurk
JTABIICHUS
62 | ®usnyeckue U XUMUYECKUE CBOMCTBA Kele3a




63 | Oxcuapl,rumpokcuasl u comn xenesa(ll) 1
u xeneza(Ill) .

64 | Ilpakrtuueckas padora Ne 7. Pemenne skcriepuMeHTaIbHBIX 33124 0 | 1 Ludposas
TeMe «MeTtasuib . naGoparopust
RELEON
Hudposoit natunk
JTABJICHUS
65 | KonrposbHas pabota Ne3 1
Tema 9. BemiecTBa 1 MaTepuaJibl B *KU3HH YeJT0BeKa
(84
66 HoBble Marepunaiiel 1 TEXHOIOTHH. BemecTsa 1 Mmarepualsl B 1

MOBCETHEBHOIKU3HU YEJIOBEKA. XUMHUS U 3I0POBbE.
be3onacHoe MCnosib30BaHNE BEIECTBH XUMUUECKUX PEAKIIHIA B
OBITY.

67 [IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB(YToib, IPUPOAHBIN Ia3, 1
He(Th), MPOYKTHI UX MepepabOTKH, UX POJIb
B ObITY ¥ IPOMBIIIJIEHHOCTH

68 OCHOBBI PKOJIOTUYECKOM TPAMOTHOCTH. XMMHUYECKOE 3arpsi3HCHUE 1
OKpYIKato- MeH cpebl (MpeneTbHO T0MyCTUMAst KOHIICHTPAIIHS
Bemects — [1/1K).

PoJib XMMUY B pEIIICHUN SKOJIOTHIECKUXITPOOIIEM

JlabopaTopHbie paboThI
8 ki1acce
Ilpakmuueckaa paboma Ne 1. «H3yuenue cmpoenus naamenu»
Teopernyeckas yactb: ['opeHHe — CIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIJCICHUEM SHEPruM, KaK MPaBUIIO, B
BUJIE TEIUIa M cBeTa. Pa3nuualoT roMoreHHoe ropeHye (HarnpuMep, npu paboTe ra3oBoi ropeiiki), U reTeporeHHoe ropeHue (Hanpumep, ropeHue
CIMPTA U CyXOTO roproyero). B paccMoTpeHHbIX IpUMepax IiaMs UMEeT CXOIHOE CTpoeHue. B HEM MOYKHO BBIJICJINThH TPH YaCTH.
BHyTpeHHHit KOHyc TEMHOTO 1iBeTa (B Cilydae ra30BOW TOpEJIKM CHHEro ILiBeTa) ¢ Hu3Koil Ttemmeparypoit ~ 300—500 °C. 3xech
IIPOUCXOUT UCTIAPEHUE U PA3JI0KEHNE FOPIOYETO BEIIECTBA.
CpenHuii BOCCTAaHOBUTEBHBIN KOHYC COCTOMT W3 CMECH BO3JyXa W TOpSIIEro rasza. 37ech MOJ BIMSHUEM OoJiee BBICOKOH TeMIIEpaTypbl
(1500—1800 °C) mpoayKThl MCIIapeHUsI U Pa3IoKeHUs TOPIOYMX BEIECTB aKTUBHO pearupyroT ¢ KuciopoaoM. Ecnu dacTs yriepona octaércs
cBOOOJTHOM, TO €ro Menbyaillie 4acTHIIbl PAcKaJSAI0TCS U MPUIAIOT TUIaMEHH SIpKOe CBEYEeHHe. JTa 4acTh IJIaMeHu Oorara yrapHeiM razom CO
— CHWJIBHBIM BOCCTaHOBHUTEJIEM, MO3TOMY €€ Ha3bIBAIOT BOCCTAHOBUTEIbHOH. Touka Hanbojee BBICOKOW TemmepaTypbl HaXOJUTCS Ha OCTpUe
BOCCTaHOBUTEJIBHOIO KOHYCA.
BHemHul OKHMCIMTENBbHBIM KOHYC OOpa3yeT HEBUIMMYIO OOOJIOUKY, OKPYKAIOIIYIO IulaMs. 37ech I0J BIMSHHEM 3HAUYUTENFHOI'O MpPUTOKA
KHCJIOPOJa BO3JyXa IMPOUCXOAUT IOJHOE OKHcIeHHe roprodero BemiectBa o CO2 u H20 (mpu ropeHuMHM cyXoro roprodero Ha OCHOBE

ypoTpomnuHa takke oopaszyercss N2). [Ipu 3Tom ocTaércst H30BITOK KHCI0PO/1a, KOTOPBIN MPU BBICOKOM TeMIiepaType 00J1aaeT BHICOKOM




TOUKA \\' POCTA

OKHCIIUTEIBbHOU AKTUBHOCTBIO, TIOATOMY BHELIHSS YaCTh IUJIAMEHU HA3bIBACTCA OKUCINUTEIbHOM. VCnonb3ys MoAyB BO3/1yXa, MOXKHO YBEIUYUTh
TEMIIepaTypy ILNIAMEHH.

IIpakTryeckas yacth: Llenp onbiTa: M3y4uTh CTPOEHUE TUIAMEHU, OIIPEAEIUTh TEMIIEPATYPY B Pa3HBIX €0 30HaX IIPU UCIIOJIb30BAHUY PA3JIMYHBIX
HCTOYHHUKOB TeIUIA .

Ilepeuens oamuuxos yughposoii rabopamopuu: JaTIUK TEMIEPATyphl TEPMOTAPHBIN.

Jononnumenvroe 060pyoosanue’ MITATUB C 3AKUMOM; JAEPIKATENb IS IPOOUPOK; CIIMPTOBKA .

Mamepuanvt u peakxmugwl. CIAPT 3THIIOBBIM; CyX0€ roproyee; CBeya.

Texnuka b6e3onacnocmu:

1. PabGota cBsi3aHa C OTKPBITHIM IJIAMEHEM — OEpEruTECh 0KOTa.

2 . Tepmomnapa mociie U3BJICUEHUS U3 TUTAMEHH OCTBIBAET HE cpa3y — Oeperurech oxxkora. 3.B cnupTOBKe CONEPIKUTCS TOPrOYast KHUIKOCTb.

Huempyxkyus K 6b1n0aAHEHUIO.

1.IToaxnrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TepMoNiapy) K perUCTpaTOpy JaHHBIX (KOMIIbIOTEPY). 3aKpENUTe TaTYUK B IITATHBE

TaK, 4TOOBI €r0 KOHYUK Kacayucs (pUTUIIS CIUPTOBKH .

2 . 3axxrute cnupToBKY. Korja nokasanus crabuimM3upyroTCs, 3alUIINTE 3HaUeHUEe TeMIIepaTyphl Ha cxeMe IuiaMenu (puc. 1).

3.IlepememnaiiTe qaTYMK TEMIIEPATYPHI B CIAEAYIONIYIO TOUKY TJIAMEHU B COOTBETCTBUU CO cxemoi. [t aToro ocnabinsiite MmyhTy 1
nepemMernanTe e€ (BMeCTe ¢ JIalKOM U TaTYNKOM) B Hy’)kHOe MecTo. Korzia nokasanusi crabMIM3HpyIOTCsl, CHOBA 3aHOCUTE 3HAUECHHE

TEMIIEPATYPhI B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX INIAMEHH, OTMEUEHHBIX Ha CXEME . Puc. 1. Toukn nu3MepeHus TeMnepaTypsl IaMEeHU
5 . [ToBTOpHTE NEHUCTBUS CO CBEUON U CYyXHUM TOPIOUHM.

6.06parute BuuManue! [1pu u3ydeHHr CTPOCHHMS IJIAMEHH CYXOT0 rOpIoYero uemoib3yercs 1/4 gacts Tabnerku. Kycodek roprodero momeniarT
Ha KepaMHUYECKYIO TUIUTKY.
7 . BHecuTe B mj1amsi CIUPTOBKH Ha MOJIMHUHYTHI TPOOUPKY. 3BNeknuTe npoOupKy U3 MiIaMeHU U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . [ToBTopuTe OomBIT co cBevoi. Kakoro nisera obpazoBaics Hanér? Uto 310 3a BemecTBo?
Pe3ynbrarhl namepenuii/HadmoieHui

VcTounuk Temmniepatypa okosio ¢putuis | Temmeparypa B cpeaHeit Temneparypa B BepxHeit |UTo 0Opa3oBanoch Ha
Ne  |rertoTe (KycouKa Tropruero) YaCTH TUIAMEHH YaCTH IUIAMECHU MOBEPXHOCTH MPOOUPKH
1 CrnmpTroBKa
2 Cgeua
3 Cyxoe roprouee

Bwvi600wi:

B BbIBO/IaX yKa3aTh, KaKOH MCTOYHHK TETIJIOTHI MPEAMOYTUTEIHHO UCTIOIb30BATh B XUMHUECKOH Ta00PATOPHUH U TOUYEMY .
Konmponvhwvie sonpocuwl:

1 . Kakoif uCTOYHUK TJIaMeHU ObLT HCTIoNb30BaH? 2 . Kakas yacTh miaMeHu caMasi ropsiaasi?

3 . Jlo kakoit MakCUMaNLHOU TeMIIEpaTyphl YAAETCS MPOrpeTh Tepmonapy? 4 . Uto ropsiuee — EHTP TIIAMEHU WK Kpasi?

5 . Ilouemy ciMpPTOBKA TOPUT MOUYTH OECIIBETHBIM TJIAMEHEM, a CBEYa — CBETAIIUM? MOKHO JIM HCTIOJIh30BaTh CBEUH B JIA0OPATOPHH
BMECTO CIIUPTOBOK?

6 . Kakue mpoyKThl TOpeHHsI OJIMHAKOBHI y CIHUPTOBKU U cBeun? 7 . 3amanue ams noarotosku k [ A, BITP



[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPoOUpPKe HEOOX0uMO: 1.B35Th IPOOUPKY B PYKU U HAarpeBaTh Ty YacTb, TJI€ JISKUT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B IITATHBE U HArPEBATh TY YaCTh, I'/IC JIGKHUT BEIIECTBO;

3.B35Th IPOOUPKY B PYKH, IPOTPETh BCIO MPOOHUPKY, a 3aTE€M TY YaCTh, TJ€ JICKUT BEUIECTBO;

4.3aKpenuTh MPOOHUPKY B IITATHUBE, IPOTPETh BCIO MPOOUPKY, a 3aTEM Ty YacTb, 1€ JISKUT BEUIECTBO .

(ITpaBusbHBIN OTBET: 4 .)

8.3amanue g pa3BuTUs QyHKIMOHATBHON IPaMOTHOCTH

B xnure Maiikna @apanes «Victopust cBeurn» aBTOP ONKUCHIBAET ONBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HAa CBOUX JIEKIUAX. B

IIaMsi CBEYM OH MOMeEINa U30THYTYIO CTEKIIIHHYI0 TpYOKy. OMH KOHEll TpyOKH OIlycKaJics HeAalNeKo OT (GUTHIIs, BTOPOI

BBIBOJIMJICS] HA HECKOJIBKO CAHTUMETPOB OT IJIaMeHH. Yepe3 HEKOTopoe BpeMs K KOHILY TPYOKH MOJHOCHIIN TOPSILLYIO TyYHHY.

[TosiBnsnOCH Mi1aMsi, KOTOPOE CYIIECTBOBAJIO OT/IEIBHO OT IUIaMEHU cBe4H. Kak MOYKHO 0OBSCHUTH 3TO sIBJICHUE?

Otger: B 37011 yacTu miiaMeHu NpoucxouT ucnapenue napaduna. [lapel napaduna Ha Bo3ayxe, IpH MOHKUTaHUH, 3aTOPAIOTCS. ~
Puc. 2. OnpIT ¢ mmaMeHeM cBe4H



JleMOHCTpaMOHHBIN SKciepuMeHT Ne 1. «Boldenenue u nozioujenue menia — RPU3HAK XUMUYECKOI PeaKyuuy TOMKA !‘POCTA

Teopernueckas yactb. PaboTa mpoBoauTcs mpu u3ydeHHH Tembl «lIpu3HAKM XMMUYECKHUX peakuuii». Bblaenenue u

MIOTJIOLIEHUE TEIJIOThI, U3MEHEHNE OKPACKH PACTBOPOB WM BEIIECTB, BbIECICHHUE Ia3a SBISAIOTCS OCHOBHBIMU ITPU3HAKAMU XUMHUYECKUX

peakuuii. Taxke UMEET CMbBICI HOBTOPUTH pabOTy MpU BBEIEHUU MOHATUS «TEIJIOBON 3P (PEKT PeaKkIum .

IIpakTnueckas yactb. Llenb paboThl: IPOAEMOHCTPUPOBATH BBIJEICHUE U IMOTJIOLUIEHUE TEIUIa IPU XUMHUYECKUX peakuusx. Cs3arb
[IOKa3aHUs JaTYMKa TEMIIEPATYPHI C OCA3ATEIbHBIMU OLYHICHUSIMHU.

Ilepeuens damuukos yugposoii 1abopamopuu; NATIMK TEMIEPATypPhI ITIATHHOBBIH.

Honornumenvrnoe obopyoosanue: Ba XAMUIECKUX cTakaHa (50 Mir), pOMBIBaJIKa C MUCTHIUTMPOBAHHOW BOJIOH, CTaKaH JUIs CIIMBA OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanet u peakmugsl. ATFOMAHUEBAs! TPOBOJIOKA WK Tpanyiisl, 20%-Hb1i pacTBop ruapokcuaa Harpus NaOH, 10%-HbIit pacTBOp yKCYCHOM
kucnotel CH3COOH, runpokap6onat Harpust NaHCO3 .

Texnuxa 6e3onacnocmu: 1 .PaboTaTh B OYKax. 2.Tpebyetcs cobmoaeHre Mep 0e30MacHOCTH MpHU padoTe ¢ THAPOKCHIOM HaTpHs

Y HarpeBaTelbHBIMU MPUOOpamMHu.

Hncmpykyusa x evinoanenuro: 1.B xumudeckuit crakan Hasenre pactBop menoun NaOH. M3mepete ero temneparypy. Ilomectrure rpanyisl uim
MIPOBOJIOKY aJIOMUHUSL TaK, 4TOObl HaJ HUMH OcCTaBajcs ciod kuakocTH. Kornma HauHETcs peakuus, oOpaTuTe BHUMAaHHE LIKOJIBHUKOB Ha
BBIJICJICHUE Ta3a U yBEIMUYEHHE Temreparyphl. JKenaTenbHo (eciu peakuus UAET He CIAMIIKOM OypHO) MPOWTH MO KJIacCy M AaTh MIKOJbHUKAM
IOTpPOraTh CTakaH, 4TOObl YOEOUTBHCS, YTO €ro CoJepKUMoe pasorpenocb. OTMETbTe MAaKCHMAbHYIO TeMIlepaTypy pactBopa. [losydeHHBbIH
pe3yibTaT 3aHECUTE B TAOIHILY .

2.IIpomoiiTe TaTuuK TEMIIEpaTypsl BO0M. B crakan HaneiiTe ykcycHyro kuciaoty Ha [ 1/3 mo Beicote. M3MepbTe ¢€ Temmeparypy.

HeGonpmmMyu mOpuMsMHU HachblIbTE THUAPOKAapOOHAT HATpHs, NOMEIIMBas JaTYMKOM Temmeparypbl. OOpaTuTe BHMMAHUE HIKOJbHMKOB Ha
BbIJICJICHUE Tra3a - IpU3HaK Xumuueckoil peakuuu. Ilocmorpure, kak u3MmeHsercs temneparypa. OTMETbTe MHUHUMAIBHYIO TeMIEpaTypy
pacTBopa.

[TonydyeHHBIN pe3ynbTaT YYCHUKH 3aHOCAT B TaOymIy. Pe3ynbrarsl n3mMepeHuit /Habio1eHuid

Pearupyromue Bemecta HauanbHas Temnepatypa MakcumMasbHas/MUHUMAJIbHAs Beienenue uinu norioueHue
pacTBopa TeMIepaTypa pacTBopa TEIUIOTHI

PactBop mienoun u anroOMUHAN
PactBOp yKCyCHOM KUCIOTHI U COJia
Bv1600b1: YKa3aTh NpU3HAKH XUMHUECKUX PEAKITHH.

Konmponvnwvie éonpocul:

1 .IlpuBeauTe mpuMepbl peakiinii, MPOTEKAOIINX C BBICICHUEM TETIOTHI.

2 Jlns nony4eHus HeTal€HoN U3BECTH MeJ MTPOKATUBalOT MPH BEICOKOU Temmepatype. K kakomy TUITy MOKHO OTHECTH 3Ty

peakuuto? 3.3aganue s noarotoBku k I'MA, BIIP: Tonbko XuMHUeCKH€E SIBICHUS IEPEUUCIIECHBI B TPYIIIIE:

1.T'openue cBeuu, BbITIAZCHUE JOXKICBBIX Karelb, KUMIeHHe BoApl  2.CkucaHue si0J0YHOTO COKa, CKUCAHHE MOJIOKA, PACTBOPEHHE Mea B
ykcyce 3. TasgsHue cHera, MIaBJI€HHE CBUHIIA, TPOTYXaHHE KYPUHOTO siiflia 4.06pa3oBaHue TyMaHa, TOpeHHe OCHTaTbCKOW CBEYH,
TOpEHUE MPUPOJIHOTO ra3za
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JleMOHCTpalMOHHBI IKciepuMeHT Ne 2. «Paznoscenue 600vt 31eKmpuyecKum nmoKom»
Teopernueckas yacte. Ilepen HayagoMm pabOTHI cieayeT OOCYIUTHh CO IIKOJIBHUKAMHU BOMPOC: MPOCTBIM HIIM CIOKHBIM BEIIECTBOM SBIISETCS
Boza. [lociie BRIIBIKEHUS YUAIIUMUCS PA3ITUYHBIX TUIIOTE3 YIUTENb TPOCUT MPEUIOKHUTH BAPUAHTHI X AKCTIEPUMEHTAIBHOM TPOBEPKH.

OOBIYHO JAHHBIA OMBIT PEKOMEHAYIOT MNPOBOAUTH B mpubope lodmana, ycTpOHCTBO KOTOPOTO SIBISETCS JOCTATOYHO CJIOXHBIM JUIS
BOCBMHKIIACCHUKOB. YI00HEE €ro MpOBOJUTH B MPHUOOPE ISl ONBITOB C AIIEKTPUYECKHM TOKOM, HCIIOJIB3YS B KadecTBe AnmekTpoiuta 10% -Hblii
pacTBOp THAPOKCHAA HATPUSl M CTajbHbIE (JIydllle HHUKEIEBBIC) DJEKTponbl. Bo m30exkaHWe BCIEHHWBAHUS PACTBOpA NMPH JIEMOHCTPAIUH K
ANIEKTPOJIATY CIIeTyeT NOOABUTh ATHIIOBBIN criupT (Ha 4 00bEéMa pacTBopa d1ekTposnta 1 066émM 95%-Horo pacTBopa cimpTa) .

[Ipaktudeckas vacth. Llenb paboThI: cHOPMHPOBATH TPEACTABICHUS Yy ydYalIUXcs 00 aHaIM3e CIOXKHBIX BEIIECTB M MU3MEHEHHUH MOJIEKYI
CIIO’KHBIX BEIIECTB B X0O€ XUMUYECKUAX PEAKIIHA.

Hononnumenvnoe o0b6opyoosanue. TPUOOP IUIS OMBITOB C DIEKTPUYECKUM TOKOM; HMCTOYHHUK MOCTOSIHHOTO TOKa: MpOOWpKH - 2 IIT.,
MPOHYMEPOBAHHBIE; TYYNHKA; CITUPTOBKA; MTPOOKH — 2 IIT, MUHIIET .

Mamepuanet u peaxmuewi: ciupT STHIOBEIHN, 10%-HBII pacTBOp MIETOYH.

Texnuxa 6e3onacnocmu: PabotaTh B oukax. TpeOyroTcs criennaibHble Mephl 0€30MaCHOCTH MpU paboTe ¢ TUAPOKCHIOM HATPHS .

Huempyrkyus k evinonnenuro: 1.3amoJIHATE AIIEKTPOJIMTHUECKYIO BAaHHY M JIEMOHCTPAIlMOHHBIE MPOOUPKH PACTBOPOM AJIEKTPOJIMTA 3apaHee, 10
ypoka. 2.IIponeMoHcTpupyiiTe TprOOp ydammmcs, OOBICHUTE €0 YCTPOUCTBO M BKITFOUUTE TIOCTOSIHHBIN AJIEKTPUUECKHH TOK.

3. HaGmoaercs BbIAeNeHNE Ta30B Ha JeKTpoax npudopa. OOparute BHUMaHHE y4alllUuXCsl HA TO, YTO OJIMH U3 ra30B BbIAEISAETCS HMHTCHCUBHEH
Y 3aHUMAaeT B JBa pa3a 00JbIIHii 00BEM MO CPABHEHUIO CO BTOPHIM Ia30M.

4.00cynuTte HabI0JaeMble MIPU3HAKKM XUMHUYECKON peakluu, cAelaiiTe MPEeArnoaokKeHus O TOM, B KaKUX MPOOMpPKAX HAXOIATCS KUCIOPOA U
BOJIOPOJI. DJIEKTPOJIU3 MPEKPATUTE, KOT/1a B MPoOUpKax HAOEpETCs 0KOJI0 6 MJT BOJIOpOia M 3 MIT KUCTIOpOa .

5.00paTtuTe BHHUMaHHE Ha pa3iuyHble 00bEMBI COOpaHHBIX ra3oB. [Ipobupku MIOTHO 3akpoiiTe MPoOKaMU MOJ CIOEM 3JEKTpojuTa. Tieromen
JTYYUHOM OTIpEeNeNITe HAIUYNEe KUCIOPOoJa B MPOOUpKE, ropsAIlel JTydHHON MOJ0XKIUTe Boaopoa. [IpemioxuTe yyammumcs 3aHECTU Pe3yIbTaThl
HaOMIOACHUH B TaOJIHILY. Pesynbrarhl HaOmIOACHMI

Homep nipoOupku O0bEM raza HasBanwue raza

1
2

Bv1600b1: OTpa3nuTh, 4TO MPOUCXOINUT C MOJICKYTAMHU CJIOKHBIX BEIIECTB B X0JI€ XUMUYECKOH PEaKIIHH.

Koumponwvhwie 6onpocei: 1. M0XHO 11 110 BHEITHEMY By OTJIMYUTH I'a3 BOJOPO OT ra3a Kuciopoja? 2 .Kakue 4acTHIIbI COXPaHSAIOTCS B X0J1€
MPOTEKaHMsI PEaKLMU pa3IokKeHUs BOJIb, a Kakue pazpymarorcsa? 3 .Kak 1oka3aTh, 4T0 B COCTaBe caxapa COAEpKaTcsi aTOMbI yriepojaa?

4 3ananue nis noarotosku k 'MA, BIIP. IIpu cobupanuu ra3oB HCHOIL3YIOT IPUOOPHI, IPEICTaBICHHbIE Ha pUCYHKe. C IOMOIIBIO, KAaKUX U3
yKa3aHHbIX IPUOOPOB MOXKHO coOHpaTh Boaopoa? OG0CHYTe CBOM OTBET, UCXO/I U3 CBOMCTB IaHHOTO Tasa.

Puc. 7. ITpuGops! 11t coOMpaHus razos
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JlemoHcTpanuoHHbIH KkciepuMeHT Ne 3. «3aKoH cOXpaHEeHHUsI MACCHI BEIIECTB)

Teoperndeckas yacte. [Ipy n3ydeHUn TaHHOUW TEMBI IEIECOOOPA3HO CO3/IaTh MPOOIIEMHYIO CUTYAIIHIO, IS Pa3pelICHHS

KOTOPOH ydaluecs: BbIABUTAIOT TUIIOTE3bI, TPEOYIOIMe SIKCIEpUMEHTaIbHOU poBepku. [Ipu 00Cy)aeHnH NpeasioKeHHbIX BApUAHTOB IPOBEPKU
BBIJIBUHYTHIX TUIIOTE3 BOCBMUKIIACCHUKY MPEJIaratoT pa3iiMyHble BApUAHThl KOHCTPYKIIMHU MPUOOPOB, T.€. MPOSBIIAIOT TBOPUYECKYIO AKTUBHOCTb,
B XOJI¢ KOTOPOM MTPOUCXOINT ITEPEOCMBICIICHHE TIPHOOPETACMBIX 3SHAHHIA.

Ha ypoxke yuamumecs y3nator o padorax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA COXPAaHEHMsI MAacChl BEIIECTB,
(hopMyTUPYIOT 3aKOH, MPUXOJAT K BBIBOY, YTO Macca BEIMICCTB B XOJI€ PEAKIIMU JOJKHA OCTABaThCs MOCTOSHHOW. JIOOMBIIMCH MOHWMAHUS
JTAHHOTO TE3MCa, YIUTEIh JEMOHCTPHPYET IKCIIEPUMEHT .

[IpakTtrueckas yacth. [{enp paboThI: SKCIIEPUMEHTAIBHO J0Ka3aTh 3aKOH COXPAaHEHHUS MaCChl BEIIECTB .

Jlononnumenvroe 060pyoosaHue. BEChl TEXHOXUMHYECKHE WIIA JICKTPOHHBIC; CBEUa; KOJI10a MI0CKOA0HHAs 250 MIT; JIOXKKA JUIsl CKUTAHUS BEIICCTB.
Mamepuanvt u peaxmugwi. cBeUa.

Texnuka 6e3onacHocmu’ BBITIOIHATH TPEOOBAHUS MPU PAOOTE C OTKPHITHIM IIJIAMEHEM.

Hncmpykyus k evinonnenuro. Ha pbIYakHBIX WIIM DJIECKTPOHHBIX BECAaX YPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUYUTENb 3aKWTaeT e€. Yuariuecs
Ha0NIOAAI0T, YTO B TEYCHHE ~| MHH paBHOBECHE BECOB HAPYIIACTCs, Yalllka C TOPSIICH CBEYOM MOJHUMACTCS BBEpX. YUAIUMCS 3aJIal0TCS
Borpochl: «Kak M0OXHO 00BsicCHUTH HaOmogaembli ¢akt? Kak 3TOT (hakT coriacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BemecTB?» OOCykaeHue
JAHHBIX BOIIPOCOB MPUBOJAUT YYAIIUXCS K MBICIH O TOM, YTO SKCIIEPUMEHT MPOBEEH HEKOPPEKTHO, CIEAYET U3MEHUTHh KOHCTPYKIIHIO MPUOOpa.
Yuutenb 3apaHee T0JDKEH MOATOTOBUTH KOJIOY TOCTATOYHO OO0JIBIIOr0 00BhEMA ¢ XOPOIIO MOAOTHAHHOHN MPOOKOH, B KOTOPYIO BCTaBJICHA JIOKEUKA.
B noxeuke 3akperuisiercst cBeua. Bech mpubop B cOope 3apaHee ypaBHOBelnBaeTcs Ha Becax (puc. 8) . Korma
ydamuecs MPUXOJAT K BBIBOAY, UYTO OIBIT CIEAyeT MPOBOAWTH B 3aKPBITOM MpUOOpE, YUHUTEIbh AOCTAET BECHI C
KOJIOOH, 3aKUTaeT CBevy, 3aKpPeIIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY M IUIOTHO 3aKpbIBAET. YUalluecs BUIAT, YTO
paBHOBECHE BECOB HE HAPYIIAETCS B XOJ€ BCETO IKCIIEPUMEHTA .

-ﬂC::-l@r__::)b-

Puc. 8. Ilpubop a5 1eMOHCTpAIK 3aKOHA COXPAaHEHUsI MacChl BEIIECTB

BeiBOaBI:

B BbIBO1aX HEOOXOIMMO OTPA3UTh TE3UC, YTO MACCA BEIECTB MPHU MPOTEKAHUHU XUMHUECKON peakluyi COXPaHIETCS .
Konmponvnwvie éonpocur:

3ananus 18 pa3BUTHS GYHKIMOHAIBHON IPaMOTHOCTH

1.TIpu ropenun ApoB octaércs 30;1a. Macca 307161 MEHBIIIE MAaCChI B3STBIX JUTSI CKUTaHUS ApoB. Kak MOXKHO OOBSICHUTH 3TOT (akT?

2.J1nst mpUroTOBIEHHSI MSICHOTO OYJIbOHA MOBap B3sJ Kycok msica maccod 1 kxr . [Tocrme Bapku kycok msica ctan Becuth 800 r . [Touemy
Macca U3MEHUJIach?
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JlemoHcTpanuoHHbIH 3KcepuMeHT Ne 4. «OnpeaesieHne cOCTABa BO3LyXa»

Teoperndeckas yactb. [lepen npoBeneHnEM KCIIEPUMEHTA YIAITUMCSI HE0OOX0IMMO OOBSICHUTh YCTPOUCTBO

npubopa, 4T0 03HAYAIOT AeNeHus. Takke Heo0X0MMO YOeAUThCs, YTO MPoOKa MPUOOpa TEPMETUIHO 3aKPHIBACT

cocyn. IIpakTrueckas yactb. Llens paboThI: 3KCIIEPUMEHTATEHO OMPEASTUTh 0OBEMHYIO OO KHCIOPOIa B BO3IAYXE .

Hononnumenvroe 060opyoosanue’ IpubOp Ui ONPEACTICHNAS COCTaBa BO3/yXa, IITATHB, CIIUPTOBKA, CTEKJITHHAS MAJIOYKA, TYYHHA, CTaKaH C BOJIOM.
Mamepuanwt u peakmugwi: KpacHbIi (ochop.

Texnuka 6ezonachocmu’. C 0OCTOPOKHOCTBIO 00pamaThes ¢ ropsimumM Gochopom.

Huempyxkyus k 6blnoanenuio:.

1.KpucrannusaTop HanoJIOBUHY 3an0JTHUTE BO10M. Ha moBepxHOCTh BoibI moMecTuTe papdopoByro vamky ¢ 1—1,5 T cyxoro kpacHoro
docdopa. 2.00patute BHUMaHUE HA HEOOXOJUMOE YCIOBUE IKCIEPUMEHTa — BIIAXHBIN (Pocdop HUCroap30BaTh Hemb3st! Docdopa AOHKHO
OBITH B3ATO OOJIBIIE, UeM TPEOYETCs /ISl CBSA3BIBAHUS BCETO KUCIOPOa, HAXOSIIIETOCs B COCY/IE.

3. OTKpoiiTe MPOOKY MpHOOpa U MOMECTUTE KOJOKOJ B KPUCTATU3ATOP ¢ BoAoH. [lorpy3ure KOJIOKOI B BOIY HACTOJIBKO, YTOOBI YPOBEHB BOJIBI
COBIIaJall C HM)KHUM JIeJICHUEM KOJIOKoya. [Ipy 3TOM HIDKHHIA Kpai KOJIOKOJIa HE JOJDKEH JOXOAWTH JO JHA KpucTayumsaropa . s 3Toro
KOJIOKOJI 3aKPEIUTE B IITATHBE WU IIOMECTUTE HA THO KPUCTAJUTH3ATOPA JIBE CTCKIISTHHBIC TTAJIOYKH .

4. CunbHO pa3orpeB KOHEIl CTEKJISTHHOM TMajouyKH, OMyCTHTe €€ B KoJiokon W mojoxrute docdop. Kak Tompko dochop 3aropencs, ObicTpo
M3BJICKATE TAJIOYKY M 3aKPOUTE KOJOKOJ TpoOKoH. KoOKON 3amoyiHsIeTcsl TyCThIM O€NbIM JBIMOM, COCTOSIIIUM M3 dacThuek (ochopHOro
aHTUJIPUJIA.

5.1Ipu ropenun docdopa 06bEM BO3ayxa BHYTPU KOJOKOJA BHAYale OT HAarpeBaHHs HEMHOIO YBEIMYHMBACTCS, a YPOBEHb BOJBI B KOJIOKOJIE
noHmxkaetrcs . [lo Mepe pacxomoBaHWs KUCIOpOJa Tlamsi MOCTENEHHO racHeT. benbrit dochopHbiit anruapua pacteopsercs B Boje . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE IIOCTENIEHHO YMEHbIaeTcsi B 00bEMeE . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B kpuctanmuzarop goseiite Boabl
B TaKOM 00beMe, YTOObI BHYTPU U CHAPYKU KOJIOKOJIAa YPOBHU ObUIH OJIMHAKOBBI M COBIAAAIN CO BTOPBIM JICJICHHEM KOJIOKOJIA.

6 . OtkpoiiTe MpuOOP U MPHU MOMOILU TOPSIIEH Ty4dUHBbl yOeAUTECh B TOM, YTO OCTABIIMICA B KOJIOKOJIE Ta3 HE MOJAEPKUBACT

ropenus. Pe3ynbraTel HaOMIOACHHI

Yucno neneHuid B mpudope, Ywucio neneHuid B mpuoope,
3aM0JTHEHHBIX BO3AyXOM (10 3arOJIHEHHBIX ra3amMH (MOcie Kakoii ra3 npopearuposai?
MPOBEACHUS PEaKIINH) MPOBEACHUS PEAKIINH)

BroiBOoabI:

B BbIBO/IaX yKa3aTh COJEpKAHUE KHCIOPOa B Bo3ayxe (B %0).

KonTponsnsie Bonpocsl: 1.Kakoii ra3 pacxoayercs npu cxxuranuu docgopa B Bozayxe? 2.Kakoit 00béM kucinopoa B Bo3ayxe? CKOIbKO 3TO
cocraniser B npoueHtax? 3.ITouemy uid mpoBeeHus sKcnepumMenTa 6epyT u3obTok ochopa?

4.Kakoli ra3 octasucs B KoJIoKoJie rnocie cropanus pochopa? 5.3ananus s noarotrosku k 'MA, BITP

VYKaxuTe, B KaKyr0 TPYIITY BXOAAT BELECTBA, 3arPA3HAIOIINE BO3AYX:

1.BOJIIHOM Nap, YIIIEKUCIBIN Ta3; 2.CEpHUCTBIN ra3, OKCUABI a30Ta; 3.KUCIOPOA, a30T; 4.reIuii, KUCI0POL



TOUKA \\'mcm

9 knace

JemoHcTpanmoHHblii 3kcniepuMeHT Ne 1. «TemoBoii 3¢ ¢eKT pacTBOpeHNs BeleCTB B BOJE»
Teopernueckas yacTb. PacTBopeHne BelecTB NpeCcTaBiisgeT co00M ClI0)KHOE PU3NKO-XUMUYECKOE SIBJIEHUE, 3aBUCAILEE OT IIPUPO/IbI
PacTBOPEHHOTO BEILIECTBA U PACTBOPUTEIS, OT TEMIIEPATYpbl U KOHLEHTPALUU 00pa3yIoLerocs pacTeopa.

[Ipu pacTBOpeHUM KpUCTAUIMYECKUX BEIIECTB B BOJE IMPOUCXOAST TPU OCHOBHBIX mpolecca. 1.Pa3zpymienue kpucramindeckol perméTku
pacTBOPSAEMOro BEIIECTBA — HHAOTEPMUUYECKUI TIpOLIECC.

2.I'mppatauus, T.e. B3aMMOJEHCTBHE YacTUll (MOHOB WM MOJIEKYJ) PAacTBOPSIEMOTO BELIECTBA C MOJIEKYJaMHU BOJbI — 3K30T€PMUYECKHM
npouecc . 3.I1epeHoc rupaTupoBaHHbIX YacTUIl OT TPAHMIIBI KPUCTAUI-PACcTBOP B OOIIMI 00BbEM pacTBOpPA, ITOT MPOLIECC HE COIIPOBOKIAETCS HU
BbIJIEJIEHUEM, HU TIOTJIOIIEHUEM TEIUIOTHI.

B 3aBucumocTu oT TOTO, TEIUIOBOM 3(PPEKT KAaKOro U3 ABYX MPOIECCOB (pa3pyllleHne KpUCTaia Wi THApATaIMs YacTull) peobiaagaet, oomuin
TEII0BOM AP PEKT PACTBOPEHUS MOXKET OBITH BETMUYUHON MOJIOKUTEILHON NN OTPULIATEIbHOM.

[IpakTnyeckas yactb. [[env pabomel: ONPENeNUTh TEIIIOBON Y3PPEKT pacTBOPEHUS CEPHOM KUCIOTHI, TUAPOKCUAA HATPUS U HUTpaTa aMMOHHS .
Ilepeuens oamuuxos yughposoii 1abopamopuu. TATIUK TEMIEPATYPHI MIATHHOBBIH .

Hononnumenvnoe o6opyoosanue. crakad Ha 150 M — 3 1IT.; CTEKJISTHHAS MMaj04Ka; MPOMBIBAJIKA; MEPHAS TPOOHPKA; MIareilb — 2 IT .
Mamepuanvt u peaxmugol. cepHas KucioTa (KOHII .); THAPOKCHI HATPUS KPUCTAITMUSCKUN; HUTPAT aMMOHHS .

Texnuxa 6ezonacnocmu. 1.CepHas KuCJIOTa W THUAPOKCUJ HATpUs SBISIIOTCS arpecCMBHBIMM BellecTBamMu. HeoOXxonnMo ocTeperarbcsi UX
MomajaHus Ha KOy U oaexay. 2.bepeus rmaza! 3.HeoOxoaumo MOMHHUTE MpaBWiIo pasBeAcHHUs KucioT. 4.Ha pabodyem mecte HOMKHBI OBITH
HeUTpanu3yromue cpeactna: 2%-Hbie pacTBOPHI THAPOKAPOOHATA HATPHS M YKCYCHON KHUCIIOTHI.

Hncmpykyus K 661noaHeHuio!

1.B nepsbrii ctakan HanelTe 50 mut BoApl. 2.C TOMOIIBIO TaTYUKa OTIPEICTUTE €€ TeMIIepaTypy.

3.0r™MepbTe 10 M1 KOHIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEUICHHO, TPU MTEPEMEIIMBAHUM PACTBOPA CTEKISIHHOM MajJ0UKOil BIUBANUTE CEPHYIO
kucnoty. OOpaTuTe BHUMaHHE Ha MOPSAOK CMEIIMBAHUS BOABI U cepHOM kucnoThl! CrenuTe 3a U3MEHEHHEM TEeMIIepaTypbl IPU PacTBOPEHUU
kucnotel. Hanboliee BbICOKOE MOKa3aHUe TEMIEpaTyphl 3aHecuTe B Tabnuy. JlaTuuk THiaTeabHO MPOMONTE BOJIOM.

4.Bo BTOpOM CTakaH MOMECTUTE OKOJO 8 I TBEPAOro MOpOIIKa ruapokcuaa Harpus U Biaedte 50 miu Bojbl. OnycTUTE JAaTYMK TEMIEPATYpPhl U
nepemeniaiTe pactBop. OTMETbTE caMO€ BBICOKOE 3HAUEHUE TeMIlepaTyphl. TIIaTeabHO IPOMONTE AATYUK BOJIOM.

5.B Tpernii ctakaH HachlbTe 15 I MENIKOKPUCTAILIMYECKOTO HUTpaTa aMMOHUS U npuiedTe 50 miu Boabl. OMyCTUTE AAaTYUK TEMIIEPaTyphbl U
ObICTpO mepemMenaiite pactBop. Hanbomnee Hu3Koe 3HaYeHHE TeMIIEpaTyphbl 3aHECUTE B TaOIHILY.

Pesynbratel n3MepeHuii/HabI0 IeHUi

Uccnenyemas cuctema JluctunnupoBaHHas BOa Boga + H2SO4 | Bopa + NaOH Bona + NH4NO3

Temmneparypa, °C
Bwi60o0owi:
OTpa3uTth, Kakoil TemnoBoi 3¢ GeKT npeodasaeT Npu pacTBOPEHUH B BOJE CEPHON KUCIOThI, HUTpaTa aMMOHMSI, THAPOKCHIA HATPUSL.
Koumponvhvie 6onpocul:

1.006bscHUTE, IOYEMY ITPH PACTBOPEHUH OJHUX BELIECTB B BOJIE BBIACIACTCS TEIUIOTA, IPYTUX —

nornomaercs. 2.I1peanonoxure TernoBoi 3pQeKT mporecca pacCTBOPEHUS B BOAE THAPOKCH A KaUSI.




TOUKA \' POCTA
IMpakTHyeckasi padora Ne 1. DJIeKTPOJIUTHI U HEIJIEKTPOJIUTHI '
Teopernueckas yactb. [Ipu pacTBOpeHUU B BOJAEC MOHHBIX COCAMHEHUMN MOJSPHBIE MOJIEKYJIbI BOIbl OKPYKAIOT (COJIBBATUPYIOT) 3apsKEHHBIE HOHBI,
MepeBoisi UX B pacTBOp. MoJieKynsipHbIe COCIUHEHUs COJbBATUPYIOTCS, HO HE paclajaloTcs Ha HOHbI . B mepBoM ciydyae pacTBOp MPOBOJAUT
ANEKTPUYECKUI TOK, BO BTOPOM HET .

OrnpenenuTh NPUHANICKHOCTh BEIIECTBA WM PACcTBOPA BEIIECTBA K AJICKTPOIUTAM MOKHO MPU MOMOIIU U3MEPEHHUS 3JIEKTPOIMPOBOIHOCTH. Eciu
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCIEAyeMbIii 00BeKT — snekTponut. Ecnm 3HavueHue snekTponpoBogHocTH MeHbime 20 MxCm/cM, TO 3TO
HEIJICKTPOJIUT .

[IpakTyeckas 4acTh.

L]env pabomul: onpenenuTh NPUHAIEKHOCTD BEILIECTB, CMECEN BEIIECTB U PACTBOPOB BEIIECTB K AIEKTPOJIUTAM U HEAJIEKTPOJIUTAM .

Ilepeuensy oamuuxos yugposoii n1abopamopuu: TATIAK DIEKTPONPOBOTHOCTH . JlomoJIHUTENBHOE O00OpyIOBaHHWE: cTakaHbl Ha 50 My, mTaTuB C
3KMMOM; TIPOMBIBAJIKA . MaTepualibl U peakTUBBI: AUCTHILIMPOBaHHAs BOJa; 1mo 20 mMul 3THJIOBOTO clHpTa, OeH3WHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa cnupta (1:1), 5%-Horo pacTBopa xyopuaa HaTpus; 5%-HOTO pacTBOpa XJIOPOBOIOpoaa; S%-HOro pacTBOpa rUAPOKCHIA HATPHS,
MoBapeHHas coJib (TBEpaas), caxap (TBEPBII) .

Texnuka 6ezonacnocmu. Ilpu paboTe ¢ TOPIOYNMU KUIKOCTAMH (CITUPT, OCH3MH, KEPOCHH) BOIHM3U HE JJOJDKHO OBITH OTKPBITOTO OTHSI.

Hnempyxkyus k vlnoanenuio:.

1.B cTakaH mOMECTUTE MOBAPEHHYIO COJIb U OITYCTUTE B CTAKaH JATYHK 3JIEKTPOIPOBOIHOCTH . [TpOBOIUT M COJB ANEKTPUYECKUI TOK?
2.AHaiornyHbIe JEHCTBUSI MPOBEIUTE C caxapo3oii . 3. B crakan HaneiTe 20 M1 HcceayeMoro pacTBopa.

4.0mycTUTE B HEr0 AATYUK AJIEKTPOIPOBOJHOCTH, 3aKpEIUIEHHBIN B janke mraTuBa. HabmrogaiiTe 3a ©3MEHEHUEM 3HAYEHUS SJIEKTPOIPOBOJIHOCTH.
Korpa nmokazanus natyuka nepectanyT U3MEHSThCS, 3alHILINUTE €ro 3HaueHue B TaOIHILy .

5.00patute BHUMaHue! JlaTurK Mocie KaXKJI0ro OIbITa TIIATEIbHO MMPOMBIBACTCS BOAOW. 6.3aTeM JaTYUK OIMYCTUTE B CICIYIOIIHA PacTBOD .

AHaJIOTUYHbIE ACHUCTBUS POJIETANTE CO BCEMU PACTBOPAMHU. Pe3ynbTaThl U3MepeHuil
Ne onpiTa| HazBanue BemiecTBa, pactBopa | 3HaueHHE 3JIEKTPONPOBOTHOCTH, MKCM/CM DNEKTPOIUT WA HEIJCKTPOIUT
1
2

Koumponvrvie 6onpocut:

1.O6pamaroT BHUMaHUe, YTO HU JUCTUILIMPOBAHHAS BOJA, HU TBEPAAS COJIb HE MPOBOJAT NIEKTPUUECKOTO TOKA. TeM He MeHee pacTBOp COJIM B BOJIE
IIPOBOJIUT NIEKTPUUYECKUM TOK. DTO 3HAYMT, YTO B PACTBOPE OTKY/AA-TO MOSBISAIOTCS NOJBMKHBIE 3apsabl. [loa 310 HaOm0eHUE BBOIAT ONpEIe/ICHHIE
JJIEKTPOJINTA U MEXAHU3M DIIEKTPOJIUTUUECKON JTUCCOLUALINN.

2 . Beerna nu BOJHBIE PacTBOPHI BEIIECTB MPOBOJAT dJIEKTpUUecKui Tok? He Bcerna, T.€. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB IIPH PAaCTBOPEHHH .
OT0 — BelecTBa ¢ MOJIEKYIAPHON KPUCTAIIINYECKON pemeTKoN. 3.3ananus aius noarotosku k I'MA, BITP

A) K xopo1110 pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCSITCS:

l.runpokcun 6apus; 2.¢ocdar marnus; 3.cynbdun menu(1l); 4.kapOboHaT KaIbIHSL.

b) Dnexktpudeckuii TOK TPOBOIUT:

1.pacTBOp 3TUIIOBOTO CHMPTA; 2.pacTBOP INIMLEPHUHA; 3.pacTBOP IIIFOKO3bI; 4.paCcTBOP T’MAPOKCUAA KAJIbIU.

JlaGopaTopHblii onbIT Ne 1. «BiMsiHue pacTBOPHUTEJISI HA TUCCONMHAINIOY



TOUKA \!pocrA

Teopernyeckas yactb. Bo MHOTHX XJOpHAAX NEPEXOJHBIX METAJUIOB CBS3M MUMEIOT B 3HAYMTEIBHOM MEpPE KOBAJIEHTHBIM Xapakrep . MajnonoJisipHbie
pactBoputesid  (CIUPT WM  allETOH) COJIbBATHPYIOT MOJCKYJbl IeaukoM. Ilpu m100aBjIeHMHM BOJbI OHA COJIBBATUPYET HWOHBI, BBI3BIBAS
NEKTPOJIUTUYECKYIO Jucconuanuio . [{BeT pacTBopa npu 3TOM U3MEHSIETCS, a DJIEKTPOIIPOBOJHOCTb PE3KO BO3PACTACT .

[Ipaktudeckas yactb. L{enb paboThl: CHOPMHUPOBATH MPEACTABICHUE O POJIA PACTBOPUTEIS B AIEKTPOITUTUICCKOHN TUCCOIIMALINHT.

Ilepeuens oamuukoe yugposou 1abopamopuu’. ATIAK SIEKTPOIIPOBOTHOCTH .

Hononrnumenvroe 060pyoosanue. Ba BBICOKMX XuMuueckux crakana (50 mur); cTekisiHHasI MaJoyKa.

Mamepuanwt u peakmuewor. CUCI2 6e3B0oaHbBIN (MMeeT KOPHUUYHEBBIH 1BET . [losydaroT, HarpeBas KpUCTAJUIOTUAPAT B YAIIIKE /IS BhIMTAPUBAHUS . XPAHST
B IUIOTHO 3aKPBITOM COCY/IE); alleTOH WU CITUPT .

Texnuxa 6eszonacnocmu: 1 . Cnupt U aneroH — roproune BemiectBa. He mcnonb3oBate oTKphITOE Miaams. CrernuaibHble Mepbl 0€30MacHOCTH MpHU
paboTe ¢ TOPIOYNMH KUAKOCTAMU. M30eraTh monaganus coyieid MeIu Ha KOXKY U OJIeK Y, TaK KaK OHU S/IOBUTHI.

2 . Ilpu nomagaHuy CMBITh XOJIOTHOM BOJIOH O€3 MbLIa.

Hncmpykyus K 6b1n0OJIHEHUIO !

1.B xumudeckuit crakan HaceinbTe ~0,5 r 6e3BogHOTO Xnopuaa Meau (1) CuCl2 u naneitre ~25 Mi1 cripTa WK alleTOHA .

2.PacTBOpHTE BEHIECTBO, MEPEMEIINBAs COJECPKUMOE CTaKaHa CTEKIISTHHOW majoudkoil. Eciim pacTBOPUTH COJIb MOJTHOCTHIO HE YyAAETCS, aKKypaTHO
CJIEUTE MOJyYEHHBIN PacTBOP B IPYroil CTaKaH.

3.Ilorpy3uTe B pacTBOP MIYN JAaTYUKA FIEKTPOIPOBOTHOCTH U U3MEPHTE AIIEKTPOMPOBOTHOCTH .

4.00paruTe BHUMaHuE Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 Mi Boasl. [lepememnraiite, oOpaTuTe BHUMaHE Ha N3MEHEHHUE OKPACKH.

5.13MepbTe 2IeKTPONPOBOAHOCTH MOJTYYEHHOTO PacTBOpa .

Pe3ynbpTaThl n3MepeHnii/Ha0MI0ICHUI

BemectBo DNEKTPONPOBOTHOCTD B CIUPTE (aLIETOHE) DNEKTPONPOBOIHOCTD MOCHE 100aBIECHNS BOIBI

Xnopuamenu (11)
Bb1600b1: OTpasuTh BIMSHUE PACTBOPHUTEIISA Ha DIIEKTPOIIPOBOIHOCTH COJIH.

Koumponvnwvie sonpocer: 1.0 4éM CBUIETENBCTBYET POCT JIEKTPOIPOBOTHOCTH COJIM NP J00aBieHnH BoabI? 2 . [ToueMy U3MEHsIETCs [IBET pacTBOpa?
3 . Kax BimsieT mpupo/1a pacTBOPUTENISE Ha DIICKTPOIUTHYECKYIO JUCCOIMAIIAIO?

Jla6opaTopublii onbIT Ne 2. «CWiIbHBIE U cj1a0ble 3J1eKTPOJIUTHD»

Teopernueckas 4yacTb. DJIEKTPOJUTAMU HA3bIBAIOTCS BEIIECTBA, PACHAJAIOIIMECS HA WOHBI BCIEACTBUE BJIEKTPOJIUTHYECKOMN

aucconuanuu. PacTBOPHI 3JEKTPOIUTOB SIBISIIOTCS NPOBOJAHMKAMH BTOPOTO poOJa, TaK KaK MPOBOJAT ASJIEKTpUYECKUM TOK 3a cu€T uoHOB. [lo
CHOCOOHOCTH K DJIEKTPOJUTHYECKON MUCCOLMALMU AJIEKTPOJUTHI YCIOBHO Pa3JeisiiOT Ha CUJIbHBbIE W cialble. CHIIbHBIE DIEKTPOIUTHI MPAKTUYECKH
MIOJIHOCTHIO TUCCOIIMMPOBAHBI HA HOHBI B Pa30aBIEHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKUE COTTU, HEKOTOPBIE KHCIOTHI U IIEI0YH

. Crabple 3JIeKTpO- JTUTHI JIMIIL YaCTUYHO JUCCOIMUPOBAHBI Ha MOHBI, KOTOPbIE HAXOAATCS B IWHAMUYECKOM PaBHOBECHH C HEAMCCOIMHUPOBAHHBIMU
Mosiekynamu . K crabbIiM 31IeKTpoIuTaM OTHOCATCS MHOTHE OPTaHUYEeCKHE KUCIOTHI U OCHOBAHHUS .

[IpakTuyeckas 4actb. [Jenb pabomsi: ONPEACTUTH, SBISIOTCS JU BBIJAHHBIE BEIECTBA CHUIBHBIMU WM CIAOBIMH AJIEKTPOJIUTAMH Ha OCHOBAaHUH
WU3MEPEHUS AIIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuenv damuukoe yugposou 1abopamopuu’. JATIUK IEKTPOIIPOBOTHOCTH .

JlononrnumenvHoe 06opyoosanue:. TpU XUMHUECKUX cTakaHa (25—50 mit), mpoMbIBajKa ¢ AUCTUIUIMPOBAHHOMN BOION .

Mamepuanst u peaxmussi: 10 %-Hble pacTBOPHI COJITHOM, a30THOM U YKCYCHOM KHUCJIOT (3KeIaTenbHO B KaneabHUIax); puibTpoBanpHas Oymara .




5 TOUKA \'POCTA
Texuuxa b6ezonacnocmu: Cobmonaiite Mepbl 0€30MacCHOCTH U PabOTE C KUCIOTAMHU U IIEIOYaMHU. \

Huempyxkyus K 6b1n0IHEHUIO.

1.B Tpu crakana Hayenrte no 25—>50 M JUCTUITUPOBAHHOM BOJIBI.
2.B nepBrIii ctakan qo0aBpTe | Karumo yKCYCHON KUCIIOTHI, BO BTOPOH — COJISTHOM, B TPETHI — Q30 THOM.

3.M3MepbTe 2MeKTPOPOBOHOCTD KaXKA0TO PACTBOPA, BRITHPAs IIyN (PUIBTPOBAIILHON OyMaroi mocie Kaxaoro H3MEpPeHN .
Pesynbpratsl n3mepenui

Ne mpo6Ob1  [3HaueHme 3MeKTponpoBoAHOCTH, MKCM/cM  |Ha3zBaHMe BBIJAHHOTO BEIIECTBA

1
2
3
Bwvi6oowi: Otpasure NpuHAAIEKHOCTh BEIIECTB K CUIIBHBIM U CJIA0bIM 3J1eKTpouTaM. KOHTpOJIbHBIE BOPOCHI:

1.ITouemy pacTBOp CONSTHOW KMCIIOTBI JIy4Ill€ IPOBOJUT IIEKTPUIECKUI TOK IO CPABHEHHIO C PACTBOPOM YKCYCHOW KHMCIJIOTHI?
2.K KakuM 3JIeKTPOIMTaM OTHOCHTCS PacCTBOP a30THOM KUCIOTHI? 3 . 3amanwue uist moarotosku k [MA, BITP

DOopMyITBI TOJIBKO CITA0BIX SJIEKTPOJIMTOB MIPEICTABIICHBI B PAY:
1.Ca(OH)2, H2S, H2S0O4 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnS0O4, MgClI2, HBr

JdeMoHcTpanMoHHBIH onbIT Ne 2. «U3yyeHue BJOMSIHUS PA3IUYHbIX (AKTOPOB HA CKOPOCTH PeaKknu»

Teopernueckas yacts. CyIiecTBYIOT pa3Hble MOAU(HUKAIIUKA TTPHOOpA I U3yUEHUS XUMHUYECKUX Peakiuid. B 0JHOW KOHCTPYKIIMH POJIb peakTopa
BBITIOJTHSIET OOBIUHAS TPOOUPKA, B IPYroi, 6osaee COBpeMeHHOM, — cocyn JIanmonbTa.

OnHako TeXHHMKa JEMOHCTPALMH SKCIEPUMEHTA OCTAETCS OAMHAKOBOM. MeHseTcs MIlb MOPSAI0K CMEIIMBAaHUS pearupyromux semects. CHavyana B
POOUPKY-PEaKTOP 3aJIMBAETCS PACTBOP KUCIIOTHI, @ B HETO IMOMEIIAeTCs TBEPIOE BELIECTBO (LIUMHK, MPaMop).

[IpakTnyeckas yactb. L{enb paboThl: U3y4UTH BIMSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM pEeaKIIUHU.

Ilepeuens damuuxos yugposoti rabopamopuu’: NaTIUK TEMIIEPATYPhl MIATUHOBBIH.

Jlononanumenvnoe o6opyoosanue. MpubOp A U3yUYEHUSI CKOPOCTU XMMHUYECKHX PEAKIMii; dJIeKTpUYeCcKas IJIMTKA; CTakaH XuMudeckuil Ha 250 mit;
IIMATeNb; KPUCTAJUIN3ATOP IS MPOMbIBaHUs cocynoB Jlanaonbta; npooupku [1X-21 (3 mr.) .

Mamepuanvt u peakmuewi: cossnasi kuciota (4%-ubiit); consnast kucnorta (10%-Hblii); KyCOYKH Mpamopa; OPOILIOK MpamMmopa; YKCycHas kuciora (6%-
HBII); HUHK; TIepokcu T Bogopoaa (3%-uelii); nuokcua maprania (1V) .

Texuuxa 6e3onacnocmu. Co0nr0AaTh IpaBuiia pabOThI ¢ KUCIOTAMH U HarpeBaTeIbHBIMU AJIEKTPUUECKUMHU MPUOO0- pamH .

Hncmpykyus K 861noIHeHUIO:

Onvim 1.BnvstHrE TPUPOJIBI PEAarupyroInX BEIIECTB Ha CKOPOCTh XMMHUECKON peakiiuu

B oano xoneno cocyna Jlanmonbra Haneiite 3 mi 1 M pacTBop ykcycHO#M KuCIOTHI (16%-HbIi pacTBOp), B APYyroe KOJIEHO MOMECTUTE 2—3 TrpaHyIIbl
nuHKa. Bo BTOpoit cocyxn Jlan- nonbra Haneiite 3 M 1 M constHo#t kucnotel (@4%-Hblil), B Apyroe kojeHo — 2—3 rpanyisl uHKa . [Ipucoeaunure
cocyabl JlaHT0TbTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume enumanue! O)IHOBpCMeHHO HepeneﬁTe KHCIIOTBI B COCyHdax JlangonpTa K T'paHyJlaM HHWHKaA. CpaBHI/ITC YPOBHH JKUIAKOCTH B
MaHOMCTPHUYCCKUX pr61<ax. VYyamuecs aenaoT BIBOI O pa3H0171 CKOPOCTHU XUMHYCCKUX peaKuHﬁ .



Onvim 2. Biusinue KOHIEHTPALMH PEarupyoINX BEIECTB HA CKOPOCTh XUMUYECKOH peaKknu
B onno xosieno cocyna Jlangonera Haneite 3 mit 4%-HOM CONSTHOM KUCIOTHI, B IPYyroe KOJICHO IOMeCcTUTe 2—3 TpaHyibl UHKa . Bo BTOpO# cocyn
Jlanponsra Haneiire 3 mi 10%-HOW cONSHONW KHCIOTHL, B JApyroe KoieHo — 2—3 rpanynsl nuHka. Ilpucoemunure cocymsl Jlanmonera K
MaHOMETPUYECKUM TPyOKaM.

Obpatute BHHMMaHue! OJHOBpPEMEHHO IepenelTe KucIoThl B cocyaax Jlanmonpra K rpanynam I1uHKa. CpaBHUTE YpPOBHM JKUIKOCTH B
MaHOMETPUYECKUX TPyOKax. VYyaiuecs Aeat0T BBIBOJ O Pa3HOM CKOPOCTH XMMUYECKUX PEAKIIUM.

Onvim 3. Biinsiaye TeMIieparypsl pearupyomix BeIIecTB Ha CKOPOCTh XUMUYECKOH peaKkinu

B oano xoneno cocyna Jlanmonbra Haneite 3 mur 10 % CONSHOM KUCIOTHI, B JPYroe KOJICHO MOMeCTUTe 2—3 rpaHysbl IuHKa . Bo BTOpOit cocyn
Jlannonera Hanedte 3 mur 10%-HO# coms- HOW KUCIOTHI, HarpeTod Ha BoasHo# Oane mo 50 °C, B apyroe komeHo — 2—3 rpaHyJbl IMHKA.
[Ipucoenunute cocynapl JIaH10J1bTa K MAHOMETPUYECKUM TPYOKaM.

Obpatute BHUMaHue! OAHOBpEMEHHO NepeneiiTe KUCIOThl B cocydax JlangonpTa K TpaHyidam nHMHKA. CpaBHUTE YpPOBHU JKUJIKOCTH B
MaHOMETPUYECKUX TPyOKax. VYyaiuecs Aenat0T BBIBOJ O Pa3HOI CKOPOCTH XUMUYECKUX PEAKIIHH .

Onvim Ne 4. BnusiHue MOBEpXHOCTH CONMPUKOCHOBEHUS Pearupyroninx BEIIeCTB Ha CKOPOCTh XUMUYECKOH peakuu

B onno koneno cocyna Jlannonbta Haneiite 3 mi 4%-HOMN COJISIHOIM KHCIIOTHI, B Ipyroe KoJIEHO oMecTuTe 1 T MpaMopa, B3ATOro B Bue Kycouka. Bo
BTOpOH cocyn Jlannonbra HanelTe 3 M 4%-HOU CONSTHOM KUCIOTHL, B Ipyroe KojieHo — 1 r mopouika mpamopa. [lpucoenunure cocyasl JlannonsTa K
MaHOMETPUYECKUM TPyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TIepelelTe KHUCIOTHI B cocynax Jlanmonbra K wMpamopy nuHKA. CpaBHHTE YpPOBHHM JKHUIKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYyamuecs AenaroT BEIBOJ O Pa3HON CKOPOCTH XUMUYECKUX PEAKIIUH.

Onwvim 5. BriusiHue kataim3aTopa Ha CKOPOCTh XUMUYECKON PeaKIiuu

B crakan ¢ Bonoii, Harperoit 10 50 °C, momecTuTe 2 1eMOHCTpalMOHHbIe TPoOupku ¢ 2 Ml 3% -HOTO pacTBOpa MEepoKCUAa Boaopoaa. BrinepkuBaior
IpoOUpKU B BOjE OKOJO 2 MMH. M3Binekute mpoOMpKHM W3 BOASHON OaHM M NPOJEMOHCTPUPYWHTE ydallUMCS pe3ylbTaT — Ha CTEHKaxX MpOOUpKU
NOSIBUJINCH Iy3BIPbKH Ta3a Kuciaopoja. B oaHy M3 mpoOupok BHeCHTe Ha KOHYMKE mmaTens auokcuna mapranua (IV) . HaGmroparor sHepruuHoe
BbIJIEJIEHUE KUCIOPOJa.

Konmponvnvie sonpocvi: 1.0T kakux (PaKTOpPOB 3aBUCUT CKOPOCTh XHMMHYecKOM peakuuu? 2.Ilouemy pasnoxkeHHe NEepoKcHIa BOAOPOAa B
npuCyTCTBUM quokcua Maprania (IV) cHauana unér oyeHs ObICTpO, a 3aTeM 3ameyIsieTcsi?

3.3amanus 11 pa3BUTHs QYHKIMOHAIBHON I'PaMOTHOCTH:

B Tpu oanHakoBble IPOOUPKHM YUEHUKH HAJIWIXA IO 5 MJI pacTBOpa COJIIHOM KHCIOTHI OJMHAKOBOM KOHLEHTpaluu. B mepByro mpoOUpKy MOJIOKUIN
CTPYXKH XeJie3a, BO BTOPYIO — CTPY)KKH IIUHKA, B TPEThIO — CTPYKKH HEU3BECTHOT'O CBETJIOTO SIPKO OJIECTAIIETO
Metajuta. Hanbosiee MHTEHCUBHO BbIAEICHUE Ta3a HAOIIOJATM B TpeTbel NMPOOMpPKE C HEU3BECTHBIM METAJIOM. BoC
BTOpO MpOOUpPKE C MHKOM MHTEHCHUBHOCTH BBIJENICHHs ra3a ObLIa MEHbIIe, YeM B TpeTheil. B mepBoil mpoOupke c
KeJe30M HHTEHCUBHOCTD BBIJIEJICHUS ra3a Obljla HAMMEHBIIEH. B
a)/leiictBue kakoro (akropa, BIMSAIOLIETO HAa CKOPOCTb peakiuH, Habmopanu ydvamueca? 6) Kakoil meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuiuTe Ha3BaHUE MeTala.

4. Ha rpaduke mpeacraBieHa 3aBHCHUMOCTb KOHIIEHTPAIlMM MCXOJHBIX BELIECTB U MPOAYKTOB PEAKLUUU OT BPEMEHHU
IIPOTEKAHUS PEAKIINU:

Puc. 20. I'paduk 3aBUCMMOCTH KOHIIEHTpAIlMM HCXOJHBIX BELIECTB M MPOAYKTOB PEAKIMH OT BPEMEHM MPOTEKAHHS A
peakuuu

A

OHpe,Z[eJ'II/ITC, Kakasl KpuBasd OIMMCBIBACT U3MCHCHNEC KOHICHTPAUN HCXOJHBIX BCUICCTB, d KaKasd — IMPOAYKTOB PCAKIINUU .
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