MyHununansHoe 00meo0pa3oBaTeNbHOe YUPEKICHHE

MOY «Bacunsesckass COI»

PABOYAS ITPOTPAMMA 110 XM
C HUCTIONIb30BaHUEM 000pynoBaHus IeHTpa «Touka pocTay

JUTsL o0y4aronmxcs 8 — 9 xiaccoB

2022r.



[NosicHurenbHas 3anucka

Pabouas mporpamMma 1mo XMMUHM Ha YpOBHE OCHOBHOTO 00111€T0 00pa30BaHMs COCTABJICHA HA OCHOBE
MIOJIOKEHUI 1 TpeOOBaHU K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMBI,
MpeacTaBleHHBIX B DellepabHOM TOCyIapcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTEe OCHOBHOTO OOIIETo
00pa3oBaHus, yTBEPHKACHHOTO MPHKa30oM MuHUCTEpCTBa 00pa3oBanus u Hayku P Ne 287 o1 31.05.2021, ¢
yuetom [IpumMepHoi#t mporpammbl BociutaHust, OCHOBHO# 00pa3oBarTenbHO# nporpammbel MOY
«Bacunbesckas COL»

Y OPHEHTHPOBAaHA Ha PEANTU3AINIO B IEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOIOTHIECKOH
HanpaBieHHOCTeH «Touka pocTtay, cozmannoro Ha 6aze MOV «BacmibeBckas COLLD» ¢ menbio pa3BuTHs y
00yJarONINXCsl €CTECTBEHHOHAYYHOM, MaTeMaTHICCKOU, NMH(OPMAIIHOHHON TPaMOTHOCTH, (POPMHUPOBAHHS
KPUTHUYECKOTO U KPEaTUBHOI'O MBIIIJIEHHSI, COBEPILIEHCTBOBAHMUS HABBIKOB €CTECTBEHHOHAYYHOU 1
TEXHOJIOTHIECKOH HAIIPaBICHHOCTH, a TAKKe IS TPAKTHIECKOH 0TpaboTKH ydeOHOTO MaTepHraia 1o
yueOHbIM peaMeTaM «DPusnkay, «XuMusy, «buonorus, «TeXHOIOTH».

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peann3aius 00pa3oBaTeIbHBIX IPOTPaMM
€CTECTBCHHOHAYYHOM M TEXHOJIOTHYECKON HANPaBICHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHHM C
TpeOOBaHMUSIMU 3aKOHONIATENILCTBA B chepe 0Opa3oBaHus u ¢ yIETOM pekoMeHaawmii PenepaabHOTO
oreparopa yueOHoro npeamMera «Xumus». O0pazoBaTesbHas MporpaMma Mo3BOJIsIeT HHTETPUPOBAThH
peanmzyemble 371ech ITOIXO0IbI, CTPYKTYPY H COJIepKaHHe MPU OpraHu3alui o0ydeHus xuMun B 8-9 kiaccax,
BBICTPOSHHOM Ha 0a3e J1F000T0 U3 JOCTYIHBIX yuyeOHOo-MeToamdeckux kommiekco (Y MK). Hcnonb3oBanue
00OopyIOBaHUS IICHTPA

«Touka pocTa» MO3BOJISET CO3/IaTh YCIOBUSI:
* Ui PacUIMpPEHHUs COIEpIKAHUS LIKOJBHOTO XUMHYECKOro o0pa3oBaHMS;
*  JUIs MOBBIIICHUSI TIO3HABATENLHOM AKTUBHOCTH O0YYArONIUXCSI B €CTECTBEHHOHAYYHOMH 001acTH;

* 7S Pa3BUTHS JINYHOCTH peOeHKa B Mpoliecce 00y4eHUsI XUMHUH, €ro ClIocoOHOCTeH, (hopMUpoBaHUs 1
YIOBIETBOPEHHS COLUAILHO 3HAYMMBIX HHTEPECOB U MMOTPEOHOCTEH;

* 1711 pabOTHI C 01APEHHBIMHU IIKOJIFHUKAMH, OPTaHU3AIMN MX PA3BUTHSA B PA3IMYHBIX 00IACTSIX
00pa30oBaTeNbHO, TBOPUECKOH IeATEeIbHOCTH.

HpI/IMeHSISI HI/I(l)pOBLIe na6opaTop1/11/I Ha YpOKax XUMHUHU, YyHaIIIUCCA CMOT'YT BbIIIOJITHUTb MHOKECTBO
Ha60paTOpHHX pa60T 1 OKCTICPUMECHTOB 110 IpOrpamMmme OCHOBHOM IIKOJIBI.
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1. Meroauueckue peKOMEHIAIMH 10 CO3IAHMIO U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTENbHBIX
OpraHU3alyusaX, PACIOJIOKEHHBIX B CEJIBCKOI MECTHOCTH U MaJIbIX TOPOAAX, IIEHTPOB 00pa30BaHuUs
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Kpatkoe omnucanne moaxoJioB K CTPYKTypHUpOBaHHUIO MaTepuaioB B oOpazosarenbHoil mporpamme (OI)
HPEJICTABIICHBI CIICIYIOIINE Pa3/Iebl:
1. .MeToabl M3y4YeHHsS] BENIECTB M XUMHYECKUX SBICHUH. JKCMEPUMEHTAIBHBIC OCHOBBI XHUMHK

HCpBOHa‘laJ’[LHHe XUMHYCCKUC IOHATHA

PactBopsr.

Teopust AMEKTPOIUTUIECKON TUCCOIIUAITIN.

2
3
4. OcCHOBHBIE KJIaCChI HEOPTAaHMIECKUX COCTUHEHHH.
5
6. XuMmuyeckue peaxivu.

7

XUMHUYECKHEe AIEMEHTHI (CBOMCTBAa METAIOB, HEMETAUIOB U UX COEIUHEHU).

B ocHOBY BBIZIEIICHHS TAKKX Pa3/ICIIOB 3aJ0)KEH XUMUUECKUH AKCIIEPUMEHT, TPAAUIIHOHHASI CHCTEMA H3YUCHHUS
xumun. OCHOBHOM (hopMOid ya4eOHOM NeATETLHOCTH SBIISCTCS XUMHUYSCKUI SKCTIEPUMEHT, TIPOBOTUMBIH B
BUjIe Ta0OPaTOPHBIX, MPAKTUIECKUX pabOT U 1eMOHCTpanuil. JleMOHCTpaliMOHHBIN SKCIIEPUMEHT IIPOBOIUTCS
B TOM CJIydae, €CIIM OH OTIACEH JJIsI BBIMIOIHECHUS YYAIIUMHICS FITH UMEIOLIIICS IPHOOp MPEACTaBIICH B
€AMHCTBEHHOM SK3eMILLIpE.

Jist u3ydeHus npeaMera « XHMHS» HA 3Tale OCHOBHOT0 001ero o0pa3oBaHus orBoguTest 136 yacos: 8
KJacc - 68 gacoB; 9 kimacc —68 yacoB. JlaHHas oOpa3oBaTenbHas porpaMMa o0ecrieyBaeT yCBOCHHE
yJaIIuMUCs BXHEHIIINX XUMUYECKHX 3aKOHOB, TEOPHH U ITOHATHIT; POPMHUPYET MpeCcTaBIeHHE O POIIH
XVMHH B OKPYXaIOIIEM MHUpPE ¥ )KU3HH desioBeka. [Ipr 3ToM 0CHOBHOE BHUMaHHUE yIEIsIeTCs CYITHOCTH

XUMHYCCKHUX peaKHI/Iﬁ N METOAAaM MX OCYHICCTBIICHHUA.

OnHUM 13 OCHOBHBIX IPUHIIUIIOB TIOCTPOCHHUS IPOTPAMMBI SIBJIACTCSI IPUHIINI TOCTYITHOCTH .
OKCIepUMEHTaJIbHBIE JaHHBIE, TIOJYYE€HHBIE YUalllUMUCS [IPY BBIIIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB,
MIO3BOJIAIOT yYaIllUMCS CaMOCTOSITENILHO J€J1aTh BBIBObI, BBISIBIIATH 3aKOHOMEPHOCTH. I1oaX0/1b1, 3a510)KEHHBIE
B COJIEpKaHUE TIPOTPaMMBI Kypca, CO3/1al0T HEOOXOIUMEBIC YCIOBUS ISl CHCTEMHOTO YCBOCHUS yUAIIUMICS
OCHOB HayKH, JJIs1 00€CIIeUCHHUS pa3BUBAIONIETO U BOCIHUTHIBAIOIIETO BO3ACHCTBUS 00YUEHHS HA TUIHOCTD
y4aIerocs.
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(I)OpMI/IpyeMI)IC 3HAaHMUA JOJIKHEI CTaTh OCHOBOU CHUCTEMBI yGC}KIleHI/Iﬁ IIKOJIbHUKA, IECHTPAJIbHBIM SIIPOM €I0
HAayYHOT'O MUPOBO33PCHUA.

Omnucanue MaTepHaHbHO-TeXHI/I‘IeCKOﬁ 0a3bl OCHTpa «Touka pocTay,
HCIOJB3YEMOI0 sl pea.ﬂmaunnoﬁpaaosaTenLme NnporpaMmm B paMKax InpenogaBaHvs XUMHH

Lugposas (komnviomepuas) nabopamopus (LJJI), nporpaMMHO-aNnapaTHbIA KOMILIEKC, TATYUKOBAs
CHUCTEMa — KOMIUIEKT Y4eOHOT0 000pYA0BaHUSs, BKIIOYAIOIINI U3MEPUTEIbHBIN OJIOK, HHTEpdeiic KOTOpOro
MO3BOJISIET 0OECIICYMBATE CBS3b C MEPCOHANBHBIM KOMITBIOTEPOM, U HA0OP TATUYUKOB, PETUCTPHUPYIOIINX
3HAYCHUS PA3INYHBIX (PU3UUECKUX BEITHUYHH.

Lamuux memnepamypusl nIAmMuHOBbI— TMPOCTON U HAAEKHBIN NaTUMK, IpEeAHA3HAYEH ISl U3MEPEHUS
TEMIIepaTyphl B BOAHBIX PACTBOPAX U B Fa30BBIX cpeaax. iMeeT pa3mudHbIil quana3on mMepernii or —40 1o
+180 «C. TexHnueckne XapaKTEePUCTUKH JaTUNKA YKA3aHbl B MHCTPYKIWU TIO SKCIUTyaTaluu. Jamuux
memnepamypuvl mepmonaphvii peaHazHaueH 1 m3Mepenus temrepatyp 10 900 «C. Ucmoms3yeTcs mpu
BBITIOJIENHN PaboT, CBA3AHHBIX C M3MEPCHHEM TEMIICpPATyp IUIAMEHH, IUIABICHHS W PA3IOKEHUS BEIIECTB.

Lamyux onmuueckoii niomnocms (Koropumemp) — NpeIHA3HAUYEH U1 H3MEPECHUS ONTUIECKON INIOTHOCTH
OKpallleHHbIX pacTBOpoB. Mcnomnp3yercs npu uydeHun TeM «PactBopb», «CKOPOCTh XUMHUECKUX PEAKIUI,
OTIPEICNICHUN KOHIICHTPAINY OKPALIICHHBIX HOHOB.

Jlamyuk pH nipeaHa3HaueH I W3MEPEHHs BOJOPOAHOTO Noka3aTelst (pH) BOIHBIX paCTBOPOB B pa3IN4HBIX
HCCIIEA0BaHUAX OOBEKTOB OKPYKAIOIIEH Cpeibl.

Hamuux snexmponposoonocmu TipeHa3HAueH I U3MEPEHHS YISIBHOM 3JIEKTPOIPOBOAHOCTH KHIKOCTEH,
B TOM YHUCIIC U BOAHBIX PACTBOPOB BelIecTB. [IpuMeHsIeTCs PY H3YICHUH TEOPUH IIEKTPOIHUTHICCKOM
TUICCOTIMAIINH, XapaKTePUCTHK BOIHBIX PACTBOPOB

Lamuyux xn0puo-1oH06 MUCTIONB3YETCs ISl KOJHMIECTBCHHOTO ONPEACICHUS COICPKaHIsI HOHOB XJIOpa B
BOJIHBIX PAaCTBOpaxX, MOYBE, IPOAYKTAX MUTaHU. K MaTINKy MOAKITIOYAaeTCSI HOHOCEIEKTHBHBIN AIEKTPO/T
(UC3) (paboumii 31eKTPO.T), MOTEHIMAI KOTOPOT'O 3aBUCUT OT KOHIICHTPAIIMHU OTIPEICIIIEMOT0 HOHA, B JAHHOM
ciydae ot koHneHTpanuu aauoHoB Cl . [Torennnan MCD onpenensitoT OTHOCUTENBHO 3JIEKTPO/Ia CPABHEHHUS,
KaK MPaBHIIO, XJIOpcepeOpsHOTO.

Hamuux humpam-uonoe nipeTHa3HaueH JUI1 KOJIMYECTBEHHOTO OTIpe/IeIeHHs] HUTPATOB B Pa3IMUHBIX
00BEKTaxX OKpYIKAIOIICH Cpeibl: BOJIE, OBOIIAX, PPyKTax, KOJOACHBIX MU3ACTHSIX H T.JI.

Muxkpockon yughposoti ipeiHa3HAUCH IS M3ydeHHs ((OPMBI KPHCTAIUIOB U HaOJIIOAEHHS 38 POCTOM
KPHCTAIJIOB.

Annapam oz nposederus xumuyeckux peaxyuti (AIIXP) npeqHa3HaYeH IS MOJYYSHUS B JSMOHCTPAIH
CBOWCTB TOKCHYIIBIX NTAPOB U Ta30B . DTH BEIIECTBA MOIYyYAOTCs B KOJIOE-peaKkTope, ¥ IpH HarpeBaHUH (MU
0e3 marpeBaHus) ra3000pa3HbIe BEUISCTBA MPOXOAST Yepe3 MOTJIOTUTENIbHbIC EMKOCTH (HACAIKH) C
pacTBOpaMu peareHTOB, BCTYIAIOT C HUMH B peakiuio. M30BITOK ra3a MOTJIOMAeTCs JKUAKUMH U TBEPABIMU
peareHTamMH, a TaKKe aKTUBUPOBAHHBIM YIIIEM. ATIApaT Yallle BCero MCIOJb3YIOT IS MOTyYCHHUS U
JIEMOHCTpALlMU CBOMCTB XJIOpa,

cepoBopopofa. [lpubop ons oemoncmpayuy 3aancHMOCMU CKOPOCTU XUMUYECKUX pearyuti om paziuyHbl
X ¢pakmopos UCTOIB3YIOT MIPU U3YICHUH TEMBI

«CKOPOCTh XUMHUECKOH peaknm» U TEIIOBOro 3(hexra XuMudeckux peakiuid. [Ipubop naéT BO3MOKHOCTD
SKCIEPUMEHTAIIBHO HCCIIE0BATh BIMSHIE HA CKOPOCTh XUMHUUYECKUX PEAKLUil ClIeayromux (HaKkTopoB:
HPUPO/IBI pEarupyIoUINX BEIIeCTB, KOHIICHTPAIMU pearupyouiux BEIeCTB, UIOIIA U I'PaHUIb pasaena a3 B
TeTEePOreHHBIX CUCTEMaxX (TIOBEPXHOCTH CONPUKOCHOBEHHS MEKAY PEarkpyIOIIUMHU BEIIECTBAMH),
TEMIIEpaTypbl, KaTaIU3aTopa, UHTHOUTOPA.

Tunemxa-oozamop — npucnocoOJIeHNE, UCTIOIB3YEMOE B JIA0OPATOPHH JIJIsl OTMEPUBAHHS OTIPEICIEHHOTO
00BEMa KUIKOCTH. [TUIeTKH BBITYCKAIOTCS TIEPEMEHHOTO U IIOCTOSHHOTO 00héMa. B KOMITIIEKThI
000pyIOBaHYS JUTA MEIUIIMHCKUX KIIACCOB BXOJAT YIOOHBIE IHITETKH- 103aTOPHI OJHOKAHAIBHBIC,
MTO3BOJISAIONINE HACTPOUTH HEOOXOUMBIH 00bEM OTOMPACMO KUAKOCTH B TPEX Pa3IMUHBIX JTHANa30HAX.



bans xombunuposannas npenHa3HadeHa AJIS HarpeBa CTEKISHHBIX U (hap(opoBEIX COCYIOB, KOTIA
TpeOyeTcs co3IaTh BOKPYT HaTpEeBacMOTo COCYAa paBHOMEPHOE TeMIepaTypHOe IoJie, H30ekKaTh
HCTIOJIB30BaHMS OTKPBITOTO TUIAMEHHU M PACKAIIEHHOM DIIeKTpUIecKo criimpann. Kopiryc KoMOMHIPOBAaHHOMH
0aHU clieNaH U3 AMOMHUHNS. JKUIKOCTHAS YacTh KOMOMHUPOBAHHOM OaHH 3aKPHIBACTCS KOJIBIIAME Pa3THIHOTO
JramMeTpa.

Tpubop ona nonyyenus 2a306 ACHONB3YETCS JUIS MOJTydCHUST HEOOIBIINX KOINYECTB I'a30B: BOAOPOIa,
KHCIopoa (U3 MepoKCHIa BOJOPOA), YIIICKUCIIOTO Ta3a.

Pabouas mporpamma o xumun s 8-9  kiaccoB
€ HCIOJIb30BaHHEM 000py/aoBaHus 1HeHTpa «Touka pocray

Ha 6a3e nientpa «Touka poctay obecriednBaeTcs peaan3alis 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHO-
HaYYHOH W TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3paboTaHHbIX B COOTBETCTBUH C TPEOOBAHHUAMHU
3aKOHOJATENLCTBA B c(hepe 00pa3oBaHUsA U ¢ yIETOM peKoMeHaanuil GenepanbHOro onepaTopa yu4eoHOro
npeaMeTa «XuMUs».

O0pa3oBaTenbHas MpOorpaMMa MO3BOJISIET HHTETPUPOBATh PEeATH3YEeMbIE TIOAX OB, CTPYKTYPY H COACpIKAHTE
MIPH OpraHu3aluyu 00yJYeHnss XUMHHK B 8-9 Kitaccax, BRICTPOSHHOM Ha 0a3e JI000To U3 TOCTYITHBIX YU4eOHO-
MeTroauieckux komiuiekcos (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay mpu peanmszanuu naHHod OIl mo3BonseT co3marh ycnoBUS:
-IUISL PACIIMPEHHs COJIEPIKAHUS IIKOILHOTO XUMHUYECKOTO 00pa3oBaHUS;
-JUTS TIOBBIIICHUSI TIO3HABATEIHHON aKTHBHOCTH O0YYAIOIINXCS B €CTECTBEHHOHAYIHOH 00JIacTH;

-IIJIs pa3BUTHS JIMYHOCTH PeOEHKA B Ipoliecce 00y4deHNsI XUMHUH, €T0 CIOCOOHOCTEH, (hOpMUPOBAHUS U
YIIOBJIETBOPEHHS COLIMATLHO 3HAYMMBIX UHTEPECOB M OTPEOHOCTEIH;

=11 pa6OTI)I C O}IapéHHLIMI/I IIKOJIbHUKaMHU, OpraHru3aliui UuX pa3BUuTHA B pa3JIMYHBIX O6HaCTHX
00pa3oBaTeNbHOI, TBOPUECKOIl JeSTEeIbHOCTH.

HopMmpb! onieHOK 32 Bce BHABI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BHIMONHEHUS TPEOOBAHUN 3HAYUTENHHO BHINIE YAOBIETBOPHUTEIBHOTO: OTCYTCTBHE OUIMOOK,
KaK II0 TeKYyI[eMY, TaK 1 [0 IpeIbpIayIieMy YieOHOMY MaTepuaity; He 6osee 0HOro HeJouéTa.

«4»—  ypOBeHb BHINOJIHEHHUS TPeOOBaHHH BHIIIE YIOBIETBOPUTEIBHOTO: HAIMUUE 2-3 OINOO0K min 4-6
HEeOYETOB 10 TEKYIIEMY yueOHOMY MaTepuaity; He 0oJiee 2 omuOOoK Win 4 HeT0YETOB 10 MPOHICHHOMY
MaTepHaily; UCIOIb30BaHUE HEPALMOHAIBHBIX IPUEMOB PEIIeH!s ydeOHOM! 3a1aun.

«3»— JI0CTATOYHBI MUHUMAJILHBIN YPOBEHB BBIMIOJHEHUS TPEOOBAHMUA, PEABSIBISIEMbIX K KOHKPETHON
pabote: He Oonee 4-6 omubOoK ik 10 HeOYETOR MO TeKyIIeMy ydeOHOMY MaTepuaity; He Ooee 3-5
oIIMOOK WK He OoJiee 8 HeJI0YETOB 110 POHICHHOMY Y4eOHOMY MaTepHaly.

«2%» — ypOBEHb BBITIOJIHEHUS TPEOOBAHMIA HIDKE YIOBICTBOPUTEIBHOTO: Hanune Oosee 6 ommbdox miu 10
HEJI0UYETOB TI0 TEKYIIeMy MaTepHaiy; 6oiee 5 ommbok wim 6ojiee 8 HEJJOYETOB IO MPOHICHHOMY MaTepHay.

IIJNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA
YYEBHOI'O NPEJMETA «XUMMS» B OCHOBHOM HIKOJIE

W3yuenne XuMHU B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTIDKCHUE 00YJaIOIIUMUCS JINIHOCTHBIX,
MeTaIpeAMETHBIX U IPEAMET HBIX PE3YJIbTATOB OCBOCHUS YUEOHOTO IIpeAMETA .

JINYHOCTHBIE PE3yIbTAThI

JIMYHOCTHBIE pe3yabTAaTHl OCBOCHHS POTPaMMbI OCHOBHOTO O0IIEro 00pa3oBaHMs JOCTUTAIOTCS B XOI€
00yJIeHHUSI XUMHUH B €TUHCTBE YUCOHON M BOCTIUTATENbHOM AeATeIbHOCTH OpraHu3ainui B COOTBETCTBHH C
TPAJIVIIMOHHBIMU ]30GCUNCI(MMHU COLMAJIBHBIMU U JI XO3SHCTBEHHBIMU IIEHHOCTSIMH, M3UHATHIMU B

oO1ecTBe MpaBUIaMHi U HOpMaMHU MOBEJICHUS, U CTIOCOOCTBYIOT IpOLieccaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U
COLMATU3ALNU 00yJarOIUXCs



JInaHOCTHBIE PE3YIbTATHI OTPAXKAKOT C(l)OpMI/IpOBaHHOCTL, B TOM YHCJIC B 4aCTH:

Hampuomuqecmzo B0CNUMAHUA

1.

LIEHHOCTHOTO OTHOILIEHU K OTEYECTBEHHOMY KYJIbTYPHOMY, ICTOPUYECKOMY U HAYYHOMY HACJIEIUIO,
MIOHUMAaHUS 3HAYEHUSI XM MUYECKON HAayKH B )KU3HU COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH BIAJIETh
JIOCTOBEpHON MH(popMaLUel 0 epeIoBhIX JOCTIPKEHUIX U OTKPBITHUIX MUPOBOM M OT€UECTBEHHOM
XMMUH, 3aUHTEPECOBAHHO CTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

I paOfC()aHCKOZO 80CnuUmMAaHusl

1.

TPEACTABJICHUS O COITMATBHBIX HOPMAaX U MPaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B KOJICKTHBE,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JCATCIILHOCTH TP BBHITIOJHEHUN YICOHBIX,
MO03HABATEIbHBIX 337124, BEIIOJTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHHN YIeOHBIX TIPOCKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHHWIO ¥ B3aMMOIIOMOIIH B MPOIIECCE dTOW YUeOHOM AeSITEIbHOCTH;
TOTOBHOCTH OIIEHUBAThH CBOE IMOBEJICHUE U TIOCTYIKH CBOMX TOBAPUIIIEH C MO3UIIMK HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMUSI ITOCJIEICTBUI MOCTYIIKOB;

lleHHocmu HAYYHO20 NO3HAHUA

1.

MHUPOBO33PCHYCCKUX Hpe[{CTaBJ’IeHI/Iﬁ 0 BEIIECTBE U XUMHUYECKOI p€aknun, COOTBETCTBYIOIIUX
COBPEMCHHOMY YPOBHIO PA3BU TUA HAYKHU U COCTABJIAONIUX OCHOBY AJIA IOHMMaHUA CyIIIHOCTH
Hay‘IHOfI KapTHUHBLI MUpa, HpeL[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSA IIPUPOIDLI,
B3aMMOCBA34X YCJIOBCKA C HpPIpOL[HOfI cpe,uoﬁ, O pOJi1 XMMHU B ITIO3HAHUHA 3TUX SaKOHOMCpHOCTefI;

[I03HABATEIbHBIX MOTHBOB, HAITPABJICHHBIX Ha IMOJYyICHHE HOBBIX 3HAHHMH [T0 XUMUH, HEOOX OTUMBIX
JUTSE 00BSICHEHHS HAOJFOJaEMBIX TIPOIIECCOB U SBJICHUH;

MI03HABATEIHHOM U MH(POPMAIIIOHHOM KyJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIBHOM padoTHI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM TUTEPaTypOl, JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeca K 00yUIEeHHUIO U TO3HAHUIO, JIF0003HATENBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K
€amMo00pa30BaHUIO, UCCIIEIOBATENLCKON AESITEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U
YPOBHSI O0OYYCHUS B AaTbHEHIIIEM;

Dopmuposanue Kyabmypol

1.

OCO3HAHUs LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha
3JI0POBBIH 00pa3 )KU3HHU, OCO3HAHUSA MOCIEACTBUI M HEMIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT'0JIs, HAPKOTHUKOB, KypEeHHUs1), HEOOXOAUMOCTH COOJIIOACHHSI PaBMJI 0€30MaCHOCTH IPH
o0paIeHNy ¢ XUMUYECKUMH BEIIECTBAMH B ObITY U pealibHOM KHU3HU;

Tpyoosoeo sochumans

1.

KOMMYHHUKAaTUBHON KOMIIETCHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YISOHOMCCIICI0BATEIBCKOM,
TBOPYECKOW U IPYTUX BUAAX ACATSIFHOCTH; HHTEPECa K IPAKTHISCKOMY H3YUCHHIO TIPO(ECCHd I
TpyZAa pa3jIMyHOIo poja, B TOM YUCIIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUM N0 XUMUH,
OCO3HAHHOTO BEIOOpA HHANBUAYAIHHOHN TPACKTOPHUHU MPOIOIDKCHHUS 00pa30BaHUs C YIETOM
JMYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

DKono2uuecko2o0 60CNUMAHUS

1.

OKOJIOrM4Y€CKH uenecooGpa3H0ro OTHOIICHUS K IIPUPOJAC KaK HCTOUHUKY KU3HU Ha 3CMJ'IC, OCHOBE €€
CyHI€CTBOBAaHUS, MTOHMMAHUA HEHHOCTH 3J0POBOT0 U 0e30I1acHOTO 06pa3a KHU3HH, OTBCTCTBCHHOI'O
OTHOIICHUSA K CO6CTB€HHOMy q)HSquCKOMy U ICUXHUYCCKOMY 310POBbIO, OCO3HAHUS ICHHOCTU
CO6J'IIOI[CHI/I$I npaBUjl 0€30IaCHOTO TIOBEACHUS IPpU pa60Te C BCHICCTBAMH, a TAKXKXC B CUTYyallUAX,
Yrpoxaromux 340PpOBbIO U X XU3HU J'IIOI[CfI;

CIOCOOHOCTHY IPUMEHSTH 3HAHWUS, MOIyIaeMble TIPY H3YICHUH XUMUH, IS PEIIeHUs 3a1ad,
CBSI3aHHBIX C OKPYKAIOIIEH IPUPOTHOMN CPENO, TOBBIIICHUS YPOBHS 3KOJIOTUIECKOM
KYJIBTYPBI, OCO3HAHUS TII00ATEHOTO XapaKTepa SKOIOTHIECKHUX MPOoOIeM U ITyTei ux
PEIICHNS TIOCPEICTBOM METOAOB XUMUMY;

9KOJIOTMYECKOT0 MBILIJIEHUS], YMEHHS PYKOBOJACTBOBAThLCS UM B I03HABATEIbHOM, KOMMYHUKaTUBHOMN
Y COIMAJIbHOM MpaKTHKeE.



MertanpeaMeTHble Pe3yJIbTaThl

B cocraBe MeTanpeIMETHBIX PE3yIBTATOB BRIICIIIOT 3HAYUMBIE TSI (POPMHUPOBAHUS MUPOBO33PEHHUS
oOmIeHayYHbIe TOHATHUS (3aKOH, TCOPHS, IIPUHLINIL, TUIIOTE3a, (PaKT, CHCTEMA, IPOIIECC, IKCIIEPUMEHT | Jp.),
KOTOPBIC UCTIONIB3YIOTCSI B €CTECTBCHHOHAYYHBIX YUEOHBIX MPEIMETax M MO3BOJIIIOT Ha OCHOBE 3HAHUH U3
ITHX MPEeIMETOB (DOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON HAYIHOH KapTHHE MUPA, U YHUBEPCAJIbHBIC
yueOHBIE IeiicTBUS (IIO3HABATENbHBIC, KOMMYHUKATUBHEIC, PETYISTHBHBIE), KOTOPBIE 00ECTIEIHBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOSTEIIEHOMY IDIAHUPOBAHUIO H OCYIIECTBICHHIO YI€OHOM NEeSITENEHOCTH.

MertamnpeaMeTHBIE Pe3yIbTaThl OCBOSHHUS 00pa30BaTENFHON IPOrPaMMBI IO XHMUH OTPAKAIOT OBJIA/ICHHE
YHHUBEPCAJIbHBIMU [I03HABATENbHBIMU JEHCTBUSAMU, B TOM YUCJIE:

bazosvimu nocuueckuinu oelicmeusimu

1. yMeHHWEM UCTIONIF30BAThH MPUEMBI JOTHIESCKOTO MBIIIICHHS IIPH OCBOSHHUY 3HAHUI: paCKPBIBATH CMBICI
XUMHUUYECKUX TIOHATHH (BBIACIATH UX XaPAKTEPHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C
JPYTHMH MOHSITUSIMH ), HCTIOJIB30BATh MOHATHS [T OOBSICHEHUSI OTACIBHBIX (AKTOB U SIBICHUIL,
BBIOMpATh OCHOBAHMS U KPUTEPHH I KJIACCH(PUKAIIUM XHMHUYECKIX BEIIECTB M XUMHUUECKUX
peaknuii; ycTaHaBIMBATH IPHYHNHHOCIIEACTBEHHBIE CBA3U MEXKIY O0BEKTAMU M3YUEHHUST; CTPOUTH
JIOTUYECKHE PACCYKACHHS (MHIyKTHBHBIC, JI¢yKTUBHBIE, [10 AHAJIOTHH); JE/IaTh BHIBOJIBI U
3aKITIOUEHHUS,

2. yMEHHEM MPHUMEHSTH B MMPOIeCcCe MO3HAHUS CUMBOIMYECKHE (3HAKOBBIC) MOJIENH, UCTIOIb3YEeMbIe B
XHMUH, IPe0O0Pa30BbIBATH IIUPOKO PUMEHIEMbIC B XUMUH MOJIEIIbHbIC TIPESJCTABICHUS —
XUMHUUYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMUYecKas (popMyiia ¥ ypaBHEHHE XUMHUYCCKON peaKIuu
NPH pelICHUH y4eOHOTIO3HABATEIIbHBIX 3a/1a4; C YYETOM 3THX MOJICIIbHBIX MPE/ICTABICHHI BBISBISTH
1 XapaKTEPU30BaATh CYHICCTBEHHBIC MPU3HAKU U3YYaCMbIX O6’bCKTOB — XUMHUYCCKUX BCUICCTB U
XMUMUYECKUX PEaKIIHii;

bazosevimu uccinedosamenbckumu 0eiicmeusmu

1. yMeHHEM HCIOJBL30BaTh MOCTABJICHHBIC BONPOCHI B KAUECTBE HHCTPYMEHTA ITO3HAHMS, a TAK)KE B
KayeCTBE OCHOBBI JJT1 (POPMHUPOBAHUS THITOTE3HI [0 MPOBEPKE MPABUIBHOCTH BhICKa3bIBAEMBIX
CYXKICHUM;

2. TmpuoOpeTeHHe ONbITA MO INIAHUPOBAHUIO, OPTaHU3AIMH U IPOBEICHUIO YICHHUSCKIX
SKCIEPUMEHTOB: YMEHHE HAOIIOATh 3a X0 JIOM IIPOIIECCca, CAMOCTOATEIFHO IPOTHO3UPOBATD €T0
pe3yibTaT, GOopMYIHPOBATh 0O0OIIEHHUS 1 BEIBOBI IT0 PE3YJIbTaTaM MPOBEIEHHOTO OTIBITA,
HCCIIeIOBAaHUS, COCTABILITH OTYET O MPOAEIaHHOi padoTe;

Pabomoit c ungpopmauueii

1. ymeHmeMm BHIOMpATh, aHATN3UPOBATH M MHTEPIPETHPOBATH HH (DOPMAITHIO pa3INIHBIX BHAOB U (HOopM
HpPEACTaBICHUS, TOIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHOIOIMYJISIpHAs INTEpaTypa XUMUUECKOTO
COZIepXKaHU, CIIPaBOYHBIE TOCOOMs, pecypcsl MHTepHeTa);

2. yYMEHHEM MPHUMEHSTH Pa3IMYHbIe METOIbI U 3aIPOCHI IIPH TI0 UCKe 1 0TOOpe UHDOPMAIIMHU U
COOTBETCTBYIOILIMX JJAHHBIX, HEOOXOAMMBIX ISl BHITIOTHEHUSI YUEOHBIX M O3HABATEIbHBIX 33124
OTIpeICNIEHHOT O THTIA; MPUOOPETEHHE OTBITA B 00JIACTH UCTIONB30BaHMS HHPOPMAIIMOHHO -
KOMMYHHKaTHBHBIX TEXHOJIOT U1, OBJIa/ICHHE KYJIbTYPOil aKTHBHOTO UCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

3. yMEHHEM HCIOJB30BaTh U alaIM3UPOBATH B IMPOIECcCe YUSOHOU U UCCIIeI0BATEIBCKOM IEATEIBHOCTH
UH(OPMAIIHIO O BIHMSHUH IPOMBIIIICHHOCTH, CETBCKOTO X035HCTBA M TPAHCTIOPTA Ha COCTOSHIE
OKpY’Karollel NPUPOTHON Cpebl;

yHM6‘€pCCl/Z’belMu KOMMYHUKAMueHbIMU oelcmeusmu

1. ymeHueM 3ajaBaTh BOTIPOCHI (B X0JI€ TUATIOTa W/WJIHM TUCKYCCHHU) 110 CYIIECTBY 00CYKIaeMOM TEMBI,
(OpMyJIMPOBATH CBOM IIPEJIOKEHHUS] OTHOCUTEIIHLHO BBITIOJIHEHUSI IIPEIOKEHHOI 3a/1a4u;

2. TnpuoOpeTeHHe ONbITa MPE3CHTAINH PE3yIbTATOB BHIIOJIHEHUS XUMHYECKOT0 SKCIIEPUMEHTA
(J1abopaTOPHOTrO OIBITA, JAG0PATOPHOH PaOOTHI IO UCCIIENOBAaHHUIO CBOWCTB BEIIECTB, y4€OHOTO
HPOEKTA);



3.

3aMHTCPCCOBAHHOCTL B COBMECTHOM CO CBCpCTHUKaAMHU MO3HaBATEJIbHOM 1 UCCIIEI0BATEILCKOM
ACATCIIBHOCTH IMPU PECIICHHUHW BO3HUKAIOIIHUX np06neM Ha OCHOBC y‘IéTa O6H.II/IX HWHTCPECOB U
COTJIaCOBaHUS MO3UIUN (O6CY)KI[CHI/ISI, oOMeH MHCHUSAMHU, «MO3TOBBIC LITYPMBID» U I[p.);

Yuugepcanvnvimu pecynamusnvimu Oeiicmeuamu

1.

2.

YMEHHUEM CaMOCTOSITENBHO OIPENETATh 1IEJIN AESITENbHOCTH, IaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATH U IPH HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JICSITEILHOCTh, BEIOMPATh HAaNOoIee
3¢ G EeKTHBHBIC CIIOCOOBI PEIICHUS YICOHBIX U MMO3HABATEHHBIX 33184, KOPPEKTHPOBATh
MIPEIIIOKEHHBIN AITOPUTM ACHCTBUI ITPU BBINOJHEHUH 3aJaHAN € Y4ETOM MOJTyYEHUsT HOBBIX 3HAHUN
00 M3yJ4aeMbIX 00BEKTaxX — BEIIECCTBAX U PEAKIIUSIX;

YMEHHUEM UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, IPEIJIara€MbIC B YCIIOBUU 3a£[aHI/II7I.

[IpenmetHble pe3ynbTaThl

B coctaBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHMIO OOS3aTENBHOTO COACPXKAHUSA, YCTAHOBICHHOTO JaHHOM
TIpUMepHOH paboyeil mporpaMMoH, BELICISIOT: OCBOSHHBIE 00YJaIONIMMHUCS HayYHbIE 3HAHHS, yMEHHS 1
CTocoOBI IeficTBHH, crierpIecKkre 11 MpenIMeT HOM 00acT «XUMHUS», BUIBI JeITeIbHOCTH T10
MOJTY4eHUIO HOBOTO 3HaHMUS, €0 HHTEPIPETALNH, TPEOOPa30BaAHUIO ¥ IPUMEHEHHIO B Pa3IMYHBIX YICOHBIX U
HOBBIX CUTYaIUsX.

[IpenmeTHBIe pe3yabTaTHI MPEACTABICHEI IO TOJaM 00YIEHHSI 1 OTPAKAIOT C(OPMUPOBAHHOCTD Y
00yJaroNNXCsl CIEAYIOMNX YMEHHIA:

8 KJIACC

1.

PacKkpvieéams CMBICI OCHOBHBIX XUMHYECKHUX MOHITHH: aTOM, MOJIEKYJIa, XUMUIECKHI 3I€MEHT,
MPOCTOE BEIECTBO, CIIOAKHOE BELIECTBO, CMECh, BAIEHTHOCTh, OTHOCHTEIIbHAS aTOMHAS U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsA Macca, MaccoBast AOJISI XUMHUYECKOTO
3JIeMEHTa, MOJISIPHBII 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPHULATEILHOCTD, CTENIEHD
OKHCJICHUS, XUMHUUECKast PeakIysl, TEIUIOBOH 3(p(heKT peakunu, KIacCUPUKALUs PeaKLnii,
XUMHYECKasl CBsI3b, PACTBOP, MAaccoBast JI0JIs BELIECTBA B PACTBOPE;

uwunocmpupoeams B3aUMOCBA3b OCHOBHBIX XUMHUYCCKHUX TOHSTHUI (CM LD 1) U NPpUMCHATD OTHU
TOHATHUSA IPU OIMMMCAHNUU BEIICCTB U UX npeBpameHHﬁ;

UCNoab306aMs XAMAIECKYI0 CUMBOIUKY IS COCTaBIICHHS (POPMYJI BEIIECTB U yPAaBHEHUI
XUMHUUYECKUX PEAKIINM;

onpedeisims BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTCTICHb OKUCIICHHUS
AIIEMEHTOB B OWHAPHBIX COCTUHEHUSX; IPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIaccy
COCIMHEHHH 110 (POpMyJIaM; BUI XUMHIECCKOH CBSI3M (KOBAJICHTHAS M HOHHAS) B HEOPTaHMUECKIX
COEJIMHEHMSX;

packpulieams cmulca nepuoaudeckoro 3akona J[. . Menneneesa: AeMOHCTPUPOBATh IOHUMaHKE
MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX DJIEMEHTOB OT MX MOJIOKEHUS B IEPUOAUYECKON
CHUCTEME; 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHOMOJIEKYIISIPHOTO
y4eHUs], 3aK0Ha ABOTAJIPO; ONUCHIBATNb U XAPAKMEPU3068aMb TAOINIHYIO GOpMY MEpHOINIECKOM
CHUCTEMbI XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «JIaBHAs MOArpymnmna (Arpymmna)» u
«mobouHas noarpymnmna (brpymnma)y, Mansle 1 OoibLINE NEPHOABL, COOMHOCUMb 0003HAUCHNS,
KOTOpbIe uMeroTcs B Tabmuie «llepuoanueckas cucrema xumudeckux anemeHToB . M. MenaeneeBay
C YHCJIOBBIMU XapPaKTEPUCTUKAMH CTPOSHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa,
oO111ee YUCIIo 3JIEKTPOHOB U PACHIPE/ICNEHUE UX 110 3JIEKTPOHHBIE CIIOSAM);

Knaccuguyuposams XAMAIECKAE IEMEHTHI; HEOPTaHNUESCKHE BENIECTBA; XUMUUECKHE PEAKIHH (110
YHCIY M COCTaBY YYaCTBYIOIINX B PEAKIUH BEIIECTB, TIO TEILIOBOMY 3 dekTy);

Xapaxkmepuzoeams (Onucvléamy) O0IINEe XUMHUUECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
TTOATBEPIKas OTIMCAHUE TTPUME PaMH MOJICKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX X UMHUYECKUX
peaxuuii;

npocHo3upoeantb CBOICTBa BCIICCTB B 3aBUCHMMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IMPOTCKaHUA XUMHUYCCKHUX IIpEe BpaHIeHI/Iﬁ B PA3JIMIHBIX YCJIOBUAX;



10.

11.

8bl4UC/IAMb OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYTIO MAaCChl BEIICCTB; MaCCOBYIO JOJIHO
XUMHUYCCKOTO BJICMCHTA 110 Q)opMyne COCAMHCHUA; MAaCCOBYIO JOJIIO BEIIECCTBA B paCTBOPE; IIPOBO
JANUTH paC‘IéTLI 0 YpaBHCHUIO XUMHUYECKOH PCaKIH;

ApUMeHsmb OCHOBHBIEC OTIepaliK MBICIUTEIIBHON JESITEIbHOCTH — aHalli3 U CHHTE3, CPABHEHHUE,
00001IeHe, cucTeMaTH3AIMIO, KJIacCH(UKALHIO, BBISIBJICHHE IPUYMHHOCIICACTBEHHBIX CBA3CH U
U3Y4eHHs CBOICTB BEIIECTB M XMMHUUYECKUX PEAKIIUii; €CTECTBEHHOHAYYHbIC METO/IbI TIO3HAHUS
HaOITI0/ICHHE, M3MEPEHIE, MOJICTUPOBaHKE, SKCIICPUMEHT (peajlbHbIN U MBICIICHHBIN);

€1e006amb TIpaBUIIaM TIOJIL30BaHUS XMMHYECKOH ITOCYI0H U 1a00paToOpHBIM 000pYI0BaHHEM, a
TaK)Ke MpaBuiiaM OOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMU 110 BBITIOJTHEHUIO
1a00paTOPHBIX XUMHYECKHUX OTIBITOB IO TOTYYSHHIO U COOMPAHHIO Ta3000pa3HBIX BEIECTB
(Boopoia ¥ KHCJIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C OTPeIeIEHHON MacCcCOBOM Joei
PacTBOPEHHOTO BEUIECTBA; TNIAHUPOBATH U POBOJUTH XUMHYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB (JIAKMYC, PEeHON(TATICHH,
METHJIOpaHX U JIp.).

9 KJIACC

1.

PACKpbl8ams CMblC/I OCHOBHBIX XMMHYECKUX TOHATHIA: XUMUYECKHUM SJIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHOH, TPOCTOE BEILECTBO, CIOAKHOE BEIIECTBO, BAJIEGHTHOCTb, JJIEKTPOOTPULIATEIHHOCTb,
CTETICHb OKHCIICHUS, XUMUUICCKAs PEAKIUs, XUMIUECKAsl CBSI3b, TEIIOBOM APQEKT peaKIuu, MOJIb,
MOJISIPHEIH 00BEM, pacTBOP; SJACKTPOIUTHI, HEIJIEKTPOIUTEI, AICKTPOIUTHICCKAS TUCCOUAIIN,
peaknuy HOHHOTO 00MEeHa, 00paTUMbIe 1 HeOOpaTUMBIE PeaKINH, OKUCIHTEIEHOBOCCTAHOBUTEILHBIE
peaKInu, OKUCIUTEh, BOCCTAHOBHUTEIh, OKUCIICHHE W BOCCTAHOBJICHHUE, aJUIOTPOITHS, aM(pOTEPHOCTD,
XUMHUUECKas CBA3b (KOBaJCHTHAs, HOHHAS, METATIMYECKas ), KpUCTAJUIMYECKasl peléTKa, KOppo3Hsl
METaJUIOB, CIUIABBI; CKOPOCTh XMMUYECKOW peakiny, peaesbHo gomyctuMast koH nentpanus (I171K);

UTLIIOCMPUPOBANIb B3AUMOCBSI3b OCHOBHBIX XMMHUECKUX TOHATHH (CM. 11.1) ¥ IPUMEHATH STH HOHITHUS
IIPYU OIIMCAHUM BELIECTB U UX NPEBPALICHUN;

UCnoib306amob XUMUICCKYIO CUMBOJIMKY IJIs1 COCTABJICHUSA (1)0pMyJ'I BCHICCTB 1 ypaBHeHI/Iﬁ
XUMHUYCCKHUX peaKum“I;

onpedensimy BAICHTHOCTH ¥ CTENICHb OKUCIICHUS XUMITUECKHUX DJIEMEHTOB B COSMHEHISX Pa3THNIHOTO
COCTaBa; MPUHAIC)KHOCTE BEIIECTB K ONPeAeIEHHOMY KIacCy COeIMHEHHH 1Mo (hopMyIiaM; BHL
XUMHYECKOH CBsI3U (KOBAJICHTHAS, HOHHAS, METAIUTMYECKAs) B HEOPTaHUICCKUX COCIMHEHIISX; 3apsiT
MOHA TI0 XUMHIYECKOH (hopMyIie; XxapakTep cpebl B BOIHBIX paCTBOpaxX HEOPTaHMYECKHUX COCTUHECHUM,
TUI KPUCTAIIIMUECKOMN PEIIETKH KOHKPETHOTO BEILLECTBA;

packpwisams cmbica iepruoaudeckoro 3akona /. M. MenneneeBa u JeMOHCTpHUPOBATH €TO
MOHUMAaHUE: ONUCLIBAMb U XAPAKMepu306ans TaONUIHYIO (OpMY NEPHOANIECKOM CHCTEMBI
XMMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHA «TJIaBHASI HOATPYyNIa (ATpyIa)» U «1000uHast
noarpynmna (bpymmna)y, Maisle 1 60MbIINe IEPUOABL; COOMHOCUMb 0003HAUEHHS, KOTOPbIE UIMEIOTCS B
MIepHOINYECKOH TalJIuIle, C YHCIOBBIMHU XapaKTEPHCTHKAMH CTPOSHHSI aTOMOB XMMUUYECKHX
3JIEMEHTOB (COCTaB U 3apsf spa, o0llee YKCIIO 3NEKTPOHOB U PacHpEaeICHUE UX 10 JJIEKTPOHHBIM
CIIOSAM); 00bACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB JIEMEHTOB U MX COEIUHEHUII B
npeAeax MajiblX NEPUOJOB U MNIABHBIX MOATPYII ¢ Y4ETOM CTPOEHHS UX aTOMOB;

maccudmuupoeamb XUMHYCCKHUE DJICMCHTDBI; HCOPIraHNMYCCKUE BEIICCTBA, XUMUYCCKUC PEAaKIIHUHN (HO
YHUCIY U COCTAaBy Y4ACTBYIOUIIUX B PE€AaKIIMHU BCUICCTB, I10 TCIIJIOBOMY B(b(bCKTy, 10 U3SMCHCHUIO
CTETICHEeW OKHUCIIEHUS XUMIYECKHUX BHCMGHTOB);

Xapaxkmepuzo8ams (ONUCvI8ams) 00IINe XUMUIECKIE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MIOJITBEPIKIAst OMTMCAHKE TIPUME paMU MOJICKYJISIPHBIX M MIOHHBIX YPaBHEHUH COOTBETCTBYIOIIINX
XUMUYECKUX PEaKLnit;

cocmaeisiimsd YPaBHCHUS SHCKTPOHHTH‘ICCKOP’I JAucconranuu KUcCJIoT, meovye u COJ'ICI\/'I; ITIOJIHBIC 1
COKpaHléHHI)Ie YpaBHCHU peaKHI/Iﬁ HWOHHOTI'O O6MeHa; YpaBHCHUA peaxum?i, NOATBECPIKAAIOIIUX
CyLIECTBOBAHUEC TeHETUYECKOH CBSI3U MCKIY BCIICCTBAMU PA3JIMIHBIX KJIACCOB;

packpsleansb CYITHOCTb OKHCINTCIbHOBOCCTAHOBUTECIIBHBIX peaKL[[/Iﬁ TIIOCPEACTBOM COCTaBJICHUA
QJICKTPOHHOTI'O OaJtaHca 3THX peaKuHﬁ;



10. npocHo3upoeantv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOBMOKHOCTHU MMPOTCKAHUA
XUMHUYCCKHNX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX;

11. ewiuucaams OTHOCUTEIBHYIO MOJEKYISIPHYIO 1 MOJIPHYIO MAacChI BEMIECTB; MACCOBYIO JOJTIO
XUMHYECKOTO 3JIEMEHTa IO (op MyJle COeTUHEHISI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE;
MIPOBOJUTH PACcUETHI 10 YPABHEHUIO XMMUIECKON PEaKIIvy;

12. creoosams npaBUIaM MOJIB30BAHUS XUMHYECKOH MOCY/I0# 1 1ab0paTOpHBIM 000PYIOBaHHEM, &
TaKKe IMpaBUiIaM OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU IO BHITIOJITHEHHIO
71a00paTOPHBIX XUMHUYECKHX OIIBITOB TI0 MOTYYEHHIO  COOMPaHHIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa
1 YTIIEKUCIIOTO ra3a);

13. nposooums peaxiyn, MOATBEPKAAIONINE KAYECTBEHHBIH CO CTaB Pa3IMIHBIX BEIIECCTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOPUI OPOMUI, N0, KapOOHAT, (ocdart, CHITHKAT, CylIb(aT, THAPOKCHINOHEI,
KaTHOHBI aMMOHUS U MIOHBI H3YUEHHBIX METAJUIOB, IPUCYTCTBYIOIIIE B BOAHBIX PaCTBOPAX
HEOPraHUYECKUX BEIICCTB;

14. npumensimb OCHOBHBIE OTIEPAIIH MBICIIUTENILHOM ATEIBHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
000011IeHIe, CUCTEMATHU3AIIMIO, BBISBICHNAE MPUYHHHOCIIEICTBEHHBIX CBSI3eH — JUIS H3Y4SHHUS
CBOICTB BEUICCTB U XUMHNYCCKHUX peaKqu/'I; €CTCCTBCHHOHAYYHbBIC MECTO/bI IIO3HAHUA — Ha6J'[IOlIeHI/Ie,
HU3MEpECHHE, MOACTUPOBAHHE, SKCTIEPUMEHT 1j3€aTbHBIN U MBICIICHHBIN).

COHAEPXAHUE YYEBHOI'O ITPEJIMETA «XUMUS» 110 FOOAAM NU3YYEHUSA 8 KIIACC
IlepBonayaibHble XUMHYECKHE NOHATHUSA

HpeI[MCT XuMuH. Posib XuMuM B ’KHU3HU YesioBeKa. Tena u BelecTBa. U3NUecKue CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHue BemecTB. [loHaTHE 0 MeTO1ax MTO3HAHUS B XUMHUH. XUMHUS B CUCTEME HayK . YucTteie
BCIICCTBA U CMCCH . CrocoOb1 pasaciICHUuA cMeceH .

ATOMBI U MOJIEKYJIbl. XUMUUECKHE 3JIEMEHThl. CUMBOJIBI XUMHUUECKUX 3J1eMEHTOB. IIpocThie U cl10KHbIE
BeLlECTBA. ATOMHOMOJIEKYJIIPHOE YUEHHUE.

Xummueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTABA BEIIECTB.
OtHocutenpHas aToMHas Macca. OTHOCHTENbHAs MONIEKYIsIpHas Macca. MaccoBasi JOJIsl XUMUYECKOTO
JJIEMEHTa B COEANHEHNN.

duzuveckre U XMMUYECKHe ABJCHHs. XMMHUUECKas peaklus U e€ MpU3HaKu. 3aKOH COXPaHEHUS MacChl
BemiecTB. XUMUUECKHUE ypaBHeHHs. Kiaccu(ukaiuss XUMUIECKUX peakiuii (COeTUHEHUS, Pa3I0KEeHUS,
3aMeIeHHs).

XUMIYECKHUH KCTIEPUMEHT: 3HAKOMCTBO C XUMHUIECKOU TIOCYAOH, C MpaBUIaMu padoTHl B Tab0OpaTopun 1
npuéMaMu 00paIeHns ¢ 1a00paTOPHEIM 000PYIOBAaHIEM; H3YUCHHE U OTMCaHNe (PU3NIECKUX CBOHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB; HAOOIeHe (U3NIeCcKuX (TIaBJICHHE BOCKA, TASTHUE JIbJIa, PACTUPAHHUE
caxapa B CTYIKE, KHIICHHE W KOHACHCAINS BOJBI) M XUMHUUECKUX (TOpEHHE CBEYH, IPOKAJIMBAaHUE MEITHON
MIPOBOJIOKH, B3aUMOJCHUCTBHE MeJa ¢ KUCIOTON) SIBJICHUH, HAOIIOACHUE U OIIMCAaHNE TIPH3HAKOB ITPOTEKAHMUS
XUMHUYECKUX PEeaKIMi (pa3ioKeHne caxapa, B3aUMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxenne Tuapokcuaa meau (I1) mpu HarpeBaHny, B3aUMOJICHCTBHUE Jene3a ¢ pactBopoM coim Meau(Il));
U3y4YCHUE CIIOCOO0B pa3AeIeHuUs cMeceil (C TOMOIIBIO MarHUTa, (PUIBTPOBAHUE, BRITAPUBAHUE, TUCTHILIAINA,
Xpomaro rpadus), MPoBeJCHUE OUYUCTKH MTOBAPEHHON COJM; HAOIOACHNUE U ONTUCAHUE PE3YILTAaTOB
HPOBEICHHUS OIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MACChl; CO3aHUE MOJIEICH MOJICKYIT
(IIapoCTEPKHEBBIX) .

Ba:kneiinine mpeacTaBUTENH HEOPraHMYeCKHX BelleCTB

Bo3agyx — cmech razoB. CoctaB Bo3myxa. Kucmopom — anemeHT u mpocToe BemiecTBo. Haxoxnenune
KHCIIOpOJia B IPUPO/Ie, GU3HUECKUEe U XUMUYECKHEe CBOUCTBA (peakimu ropenus). Oxcuabl. [IpumeneHve
kuciopojia. CriocoObl MoJTydeHUs KHCIOPOa B Ta0OpaTOPHH U POMBITIICHHOCTH. KpyroBopoT Kuciopo/ia B
npupojie. O30H — ajoTponHas MOAU(UKALIUS KUCIOPOIa.

TerutoBoii 3¢ GeKkT XUMHIECKOH peaKIu1, TEePMOXHUMHUYECKHE YPAaBHEHHUS, DK30 U SHAOTEPMHUYECKHE PEaKIIHH.
TorumBo: yroib ¥ MeTaH. 3arps3HeHNe BO3yXa, YCHICHNE TAPHUKOBOTO 3¢ ¢eKTa, paspylicHue 030HOBOTO
CcI1osl .



Bonopon  snemeHT u mpocToe BemecTBo. HaxoxkaeHue Bonoposa B npupose, Gusndeckue u XMMUIECKUE
CBOICTBa, IPUMEHEHNE, CITOCO0BI MoaydeHns. COCcTaB KHCIIOT U CONei

KonmuecTBo BemecTBa. Mok, MonsipHas Macca. 3akoH ABorajipo. MoJisipHbIi 00bEM ra3oB. Pacuétel o
XIMHAYECKUM yPaBHEHUSIM.

duznyeckue cBoiicTBa Boabl. Boaa kak pactBoputens. PacTBopsl. HachleHHbIE U HEHACKIIICHHBIE
pacTBophl. Pacmeopumocms gewjecms 6 ode.’ MaccoBas 0114 BEIIECTBa B pacTBOpe. XMMUUECKUE CBOHCTBA
Bozbl. CocTaB ocHOBaHUM. Posb pacTBOPOB B MPUPOE U B )KU3HU YeloBeKa. KpyroBopoT BoJbl B IPUPOJE.
3arpsi3HeHHUe NPUPOJHBIX BoA. OXpaHa U OUUCTKA NPUPOIHBIX BOJ.

Krnaccupuxanus Heopranmdecknx coenuaeHnit. Oxcuapl. Kimaccudurkanms okcHIoB: coieoOpasyromniie
(ocHOBHBIE, KHCIIOTHEIE, aM(pOTepHBIE) 1 HeconeoOpa3sytomue. HomeHknaTypa oKCHIOB (MEXAyHapOJHAS H
TpuBHaibHas). Duznueckue U XMMUYECKHE CBOWCTBA OKCHIOB. [lomyuenue.

OcHoBanus. Kiaccudukarysi OCHOBaHHH: MEIOYH U HEpACTBOPUMEBIC OCHOBaHUs. HOMeHKIaTypa oCHOBaHHH
(MexkIyHapoIHas U TpuBHanbHas). OU3NUECKHUEe W XMMHYCCKHE CBOWCTBA OCHOBaHWiA. [loiyueHWE OCHOBAHWH.

YucTtoTbl. Knaccudukarus kuciaot. HoMeHkmaTypa KuciaoT (MeKAyHApOIHAS U TpUBHAIbHAs). Du3nueckue u
XUMHUUYECKUE CBOMCTBa KUCTOT. Pan aktuBHOCTH MeTaiuioB H. H. Beketosa. [lonyueHue KUcor.

Conu. HomeHnknatypa cosneit (MexayHapoiHasi U TpUBUaIbHAs ). PU3NUECKHE K XUMHUYECKUE CBOMCTBA COJIEH.
CnocoObI TIOJTy4eHHs COJIEeH.

I'eneTnueckas cBs3b MEXIY Ki1acCaMU HEOPraHNYCCKUX COE!Z[HH@HI/IP'I.

XUMHUYECKUH 3KCTIEPUMEHT: KaUeCTBEHHOE OIPEAETICHUE COJIEP)KaHuUsI KUCIOPO/Ia B BO3yX€; MONyUCHHE,
cobHpaHue, paclio3HaBaHUE U U3yUCHUE CBOMCTB KUCIIOPO/a; HAOMI0IeHHEe B3aUMOACHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BOSHUKHOBEHHS U MPEKpallleHus TOpeHus (moxkapa); 03HaKOMJIEHHE ¢ oOpa3iamMu
OKCH/JIOB U OIIUCAHUE UX CBOMCTB; MOTyueHHE, cOOUpaHue, paclio3HaBaHUE U U3ydeHUE CBOICTB BOJOpOIa
(ropenue); B3aumozeicTBre Boopoaa ¢ okcuaoM Meau(1l) (BO3MOKHO MCTIONIB30BaHHUE BUACOMATEPHUATIOB);
HaOJroieHre 00pa3IoB BEIECTB KOJIMIECTBOM | MOJIb; HCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBJIEHHUE PACTBOPOB C OINPEAEIEHHON MAaCCOBON JOJIEH pacTBOPEHHOTO
BEIECTBA; B3aUMOJICHCTBHE BOJIbI C METAJUIAMHU (HATPUEM U KaJibIieM) (BO3ZMOXKHO HUCIIOJIb30BAHUE
BHJIEOMAaTEPUAsIOB); OTNpEAETIeHHE PAaCTBOPOB KUCIIOT U LIEJIOUYEH ¢ IOMOIIBIO HHAWKATOPOB; UCCIIEIOBAHUE
00pa3oB HEOPTaHWIECKUX BEIIECTB Pa3 JIMIHBIX KIIACCOB; HAOJIOICHIE M3MEHEHHS OKPACKH HHINKATOPOB B
pacTBOpax KHCJOT H IIEI0Yei; n3ydeHHe B3auMoaeicTBUS okcH fia meau(Il) ¢ pacTBOpoM cepHOM KUCIIOTHI,
KHCJIOT C METaJUIAMH, PEaKIi HeUTpaIH3alli; MOTydIeHIe HepaCTBOPIMBIX OCHOBaHHM, BRITECHEHHE OHOTO
MeTaJula IPYTUM U3 paCTBOPA COJIM; PEIICHNE SKCIEPIMEHTAIBHBIX 33134 10 TeMe «BakHeHIIe KiIacchl
HEOPTaHUIECKUX COCTUHECHUI.

Ilepuoanyecknii 3aK0H M MepPHOINYECKAsi CHCTeMa XUMH4YecKuX djemenToB JI. U. Menneneesa.
CtpoeHue aTOMOB.

Xumuueckas cBs3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuuu

[lepBbIe TONBITKH KIIACCU(PUKAINN XUMUIECKUX 371eMeHTOB. [IoHATHE 0 TpymIIaX CXOTHBIX 3JIEMEHTOB
(1meToYHbIe U IMEeI0YHO3EMENTBHBIC METAIUIBL, TaJIOTeHBI, HHEPTHBIE Ta3bl. DIEMEHTHI, KOTOPBIE 00pa3yIoT
aM(OoTepHBIC OKCHIBI U THAPOKCUIEL.

IMepuoanueckuii 3axoH. [lepuoanueckas cucrema XxuMuueckux snemeHtoB /. M. Menneneea. Bumbl Tabmuisl
«ITepuoamueckas cucrema xummudeckux 3nemenToB [ . . Menneneesay . [lepuost u rpymist . @usndeckuit
CMBICII IIOPSAKOBOTO HOMEpa, HOMEPOB IIEPH 0J1a U TPYIIIIHI JJIEMEHTA .

Crpoenue atoMoB. CocTaB aTOMHBIX sfep. M30Tonsl. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 XUMHUYECKUX 3I€MEHTOB nepuoandeckoil cucrems! /1. . Menaeneesa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 110 €ro NOJI0XKEHHUIO B iepuoaudeckoil cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI PAJUyCa AaTOMOB XUMHUUECKHX 3JI€ MEHTOB, METAJNTIMUECKUX 1 HEMETAJUTMYECKUX
CBOICTB 1O TpyIaM U nepuojiaM. 3HaueHHE MEPUOINIECKOT0 3aKOHA U MEPUOANIECKON CHCTEMBI
XUMAYECKUX JIEMEHTOB ISl pa3BUTHS HAYKW U TpakTuKy . J| . VI . MenneneeB-  y4€HBIN M TpaKIaHUH .



3J'IeK"[‘pOOTpI/ILIaTeJ'ILHOCTL XUMHUYECKHX 2JIEMEHTOB. XUMHUUYECKasl CBA3b (I/IOHHaSI, KOBAJICHTHAs MOJIAIpHAd U
KOBAJICHTHAA HCIIO J'If[pHaS[). Crenens okncieHns. OKHUCINTEILHOBOCCTAHOBUTEILHEIC pCaKkuu. Hpoueccm
OKHCIICHHUS U BOCCTAaHOBJICHU. OKUCINTSIN M BOCCTAHOBUTEIIH.

XUMIYECKHUH 3KCTIEPUMEHT: H3ydeHHE 00pa3IOB BEIIECTB METAI JIOB M HEMETAJIIOB; B3aUMO/ICHCTBIE
TUIPOKCHA IMHKA C PACTBOPaMU KUCJIOT U LIEJIOUEH; IPOBEAEHHE OIIBITOB, WITFOCTPUPYIOIIUX IPUMEPHI
OKHCJIMTEIIFHOBOCCTAHOBUTEIIFHBIX PEaKIUi (TOPEHUE, PEaKIIH PA3I0KCHHS, COCTUHCHUS).

MexnpeMeTHbIE CBS3U

Peanuzarus MeXIpeAMETHBIX CBA3EH NP U3YyUCHUH XIUMUH B § KJIacCe OCYIECTBILICTCS Uepes
HUCITOJIb30BAHHUE KAK O6I.[II/IX CCTGCTBCHHOHay‘lHLIX HOHHTI/Iﬁ, TaK U HOHHTI/II7[, ABJIAFOIINXCS CUCTEMHBIMU 1JIA
OTJETBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO 1IUKJIA.

OO01ue ecTeCTBEeHHOHAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
Kiaccu(UKaIys, IePUOTUIHOCTh, HAOIIOICHHE, DKCTICPUMEHT, MOJICTUPOBAHHUE, U3MEPEHHE, MOJICb,
SIBJICHUE.

®duznka: MaTepus, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII, PATUOAKTUBHOCTH, MOJIEKYIIa,
3JIEKTPUYECKHH 3apsi/l, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBa, T'a3, (U3MUecKUe BETUIHHBI,
€IMHUIIBI N3MEPEHUs, KOCMOC, TUTAaHETHI, 3BE3/161, ColTHIIE.

buonorus: gorocunTes, npixaHue, Ouochepa.

I'eorpadwus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE TOPOJIEI, TOJIC3HBIE UCKOIAEMBIE, TOILUTUBO, BOIHBIC
pecypeel

9 KIIACC
BeunecTBo M xumuveckasi peakuus

[Tepuoaunueckuii 3axoH. [lepuoauueckas cucrema xumuueckux aneMeHToB Jl. Y. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHMUYECKUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KaJIHs,
KaJNbl¥sl U UX COETMHECHNN B COOTBETCTBUH C TIOJIOKEHHUEM AJIEMEHTOB B IEPUOINYECKON CUCTEME U
CTpoeHHeM UxX aToMOB. CTpOeHHE BEIIECTBA: BUbl XUMUUECKOU CBA3H. THIIBI KPUCTAIIMUECKUX PEILETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMUECKON PEIETKN U BUAA XUMUYECKON CBSI3U.

Knaccudukanms 1 HOMEHKIIaTypa HEOPTaHUYECKHUX BEIECTB (MEXAyHApOIHAS U TPUBHAIbHAS). XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JTUYHBIM KjlaccaM HEOPTaHUYECKUX CO €JUHEHHM, TeHETHUECKAasl CBS3b
HEOPraHUYECKUX BEIECTB.

Krnaccudukanus XUMHIECKUX PEaKIUi MO pa3InIHbIM IPU3HAKaM (IT0 YHCITY U COCTABY YYaCTBYIOIIHX B
PEaKIUU BEIIECTB, 110 TEIUIOBOMY (P PEKTY, TI0 U3MCHEHHUIO CTEIICHEH OKHUCIICHIS XUMHICCKHX DIICMEHTOB, 10
00paTHMOCTH, TI0 YIACTHIO KaTali3aTopa). DK30 U SHAOTEPMUYCCKUE PEAKIIUH, TEPMOXUMHICCKUE
ypaBHEHHUSL.

[TonsTHe 0 CKOPOCTH XUMHUUYECKOH peakiuu. [loHATHE 00 0OpPaTUMBIX M HEOOPATUMBIX XHMHYECKUX PEAKIHAX.
IloHsATHE O TOMOI€HHBIX U F€TEPOreHHBIX peaklysX. [lonamue o xumuyeckoe

pasHogecuu. Pakmopul, 6IUAIOWUE HA CKOPOCHIb XUMUUECKOU PEAKYUU U NOJIONHCEHUE XUMUYECKO20 PAGHO8ECU
1.

MexaHI3M OKUCITUTETbHOBOCCTAHOBUTEIBHBIX PEAKIUN (JIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON PEAKLIUN).

TeOpI/ISI 3J'IeKTpO.]'IHTPI‘-IeCKOI>i JAUcCconuanuu. SHCKT])O.]'II/ITBI W HEOJICKTPOJINUTEI. KaTI/IOHBI, aHMOHBI. MexaHu3m
AUCCOoOMany BEIICCTB € pa3IMYHbIMU BUIaMHU XAMHUYCCKOH cBs3u. CTeIeHb Jucconuanuu. CuibHBIE B
cna0bie OJICKTPOJIMUTHI.

Peakinn noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEaKIIUi HOHHOTO 0OMEHa, ITOJIHBIC ¥ COKPAIEHHBIC
HWOHHBIC YpaBHEHUS peakiuii. CBOHCTBA KHCJIOT, OCHOBAHHI W COJICH B CBETE MPEICTABICHUH 00
3JIEKTPOJIUTHYECKOM TUCcoNami. KauecTBeHHbIC peaKiuy Ha HOHKEI . [lonsamue o eudpoause conel .

XUMHYECKUN 3KCIIEPUMEHT: 03HAKOMIICHHE C MOJIETISIMU KPUCTAJUTHUECKUX PEIIETOK HEOPraHUIECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (TpadyuTa U ajaMasa), CIIOKHBIX BEIIECTB (XJIOpUIA HATPHS);



HCCIICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMUIECKOW PEaKIINU OT BO3JCHCTBHS Pa3IMUHBIX (PaKTOPOB;
HCCJIeJOBaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, IpoLiecca AUCCOIMALIUU KUCIIOT, IeJIouei U colieit
(BO3MOIKHO HCIIOIB30BaHUE BUICOMATEPHAIORB); PO BEACHUE OIBITOB, WILTIOCTPUPYIONINX MPU3HAKA
MIPOTEKAHUS peaklnii HOHHOTO 0OMeHa (00pa3oBaHHe OcajIKa, BBIACICHUE Ta3a, 00pa30BaHIe BOIBI); OIBITOB,
WITIOCTPHUPYIOMIUX TIPHMEPHI OKUCIH TeITFHOBOCCTAHOBUTEIHHBIX PEaKLii (TOpeHre, peakiiuy pa3IoKeHUs,
COCIMHEHMS); PacIO3HABaHHE HEOPTAHMUYCCKHX BEIIECTB C MIOMOIIBI0 KAYECTBEHHBIX PEAKINil HA HOHBL;
pelLIEeHUE 3KCIEPUMEHTAIbHBIX 3a/1a4

HemMeTaujibl 1 MX coeTUHEHUA

O011as xapakTepUCTHKA rajJoreHoB. OcOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIC CTETIEHH OKUCIICHUS.
Crpoenne 1 pusnyueckre CBOHCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XMMHUYECKHe CBOHCTBA Ha IPUMeEpe
XJIopa (B3aUMOJICHCTBHE C METAJIIAMH, HEMETaJUIaMH, I1eo4aMu). XopoBojopos. CorsHast KHCTIOTa,
XMMHYECKHe CBOMCTBA, TOJTydeHNe, IpIMeHeHHe. JleficTBIe XJIopa 1 XJIOPOBOZOPO/a Ha OPraHN3M YeJIOBEKa.
Baxxneiimme XI0puabl ¥ MX HAXOXKJCHHE B IIPUPOJIE .

Oom1as xapakTepucTka 37eMeHToB VI A rpymmsr. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHI
OKHCJICHUSL.

Crpoenue 1 Gpu3ndeckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBI. AIIIOTPONHBIE MOAU(HUKAIINN
KHCJIOpOJia U cepbl. XMMHUUECKUE CBOHCTBA cepbl. CepoBOAOPO, CTPOCHHUE, (PH3HUECKIE H XMMUIECKUE
cBoiicTBa. OKCHUIIBI CEPhI KaK MPECTAaBUTEIN KUCIOTHBIX OKCHA0B. CepHas KUCIOTa, PU3UIECKUE U
XHUMHYECKHe CBOMCTBA (00IIMe KaK IPEACTABUTENS KiIacca KUCIOT U cieuduyeckne). XuMHYECKUE PeakLuH,
JeXalye B OCHOBE IPOMBIIIJIEHHOTO CIIoco0a MOoTy4deHust cepHoi KUCIoThL. [Ipumenenne. Conu cepHOit
KHCIIOTBI, KaueCTBEHHAs peaknus Ha Cylb(paTiHoH. HaxoxeHne cepbl 1 e€ coelMHEeHMId B PUPOe
XUMHUECKOE 3arps3HEHUE OKPY>KaIOIEel cpe/ibl COETUHEHUSIMU cepbl (KUCIOTHBIE IO AU, 3arpsI3HEHNE
BO3/yXa M BOJOEMOB), CIIOCOOHI €T0 MPEI0TBPAIICHUS

OO0m1as xapakTepuCTHKA 37IeMeHTOB VArpymisl. OcOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTepHBIE CTETICHH
OKHCJICHUS.

A30T, pacIpoCTpaHEHHE B IPUPOIE, (PU3NIECKIE U XUMHIECKHE CBOMCTBAa. KpyroBopoT a3oTa B mpHUpoae .
AmMHEaK, ero (pU3NIECKIe U XUMUIECKIE CBOMCTBA, MOMyIeHHE U pruMeHeHne. Colll aMMOHIS, HX
(u3nUecKue U XMMHUIECKHE CBOWCTBA, MprMeHeHue. KauecTBeHHasI peakiisi Ha HOHBI aMMOHHS. A30THAs
KHCIIOTA, e€ TIoJTydeHne, (GU3NIECKUE U XUMIYECKHE CBOIcTBA (00IIHe KaK MPEACTABUTEIS KITacca KUCTIOT U
cnenuguyeckue. Vcnonp30BaHre HUTPATOB U CONICH aMMOHUSI B KAUECTBE MUHEPATBbHBIX yI0OpEHHH.
XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIME a30Ta (KUCIOTHBIE JIOXK/IU, 3aTPs3HEHUE
BO3/IyXa, IOYBBI U BOJOEMOB).

docdop, amorponHsie Moaudukanuu hochopa, pusnyeckre u xuMmuaeckue cBoricta. Oxcun dpochopa(V) u
¢dochopHas kuciora, HpU3NUECKUE U XMMUYECKUE CBOMCTBA, mony4uenue. Mcmonbs3oBanue ¢pocharos B
Ka4eCcTBE MUHEPATBHBIX YA0OPCHHUI.

O6m1as xapaktepuctuka 31eMeHToB [V A rpymmer. OcoOOSHHOCTH CTPOSHUS aTOMOB, XapaKTepPHEBIC CTETICHH
OKHCJIEHUS

Yriepoa, amioTponHeie MOUGUKAIINH, pACTIPOCTPaHEHUE B MTPUPOJE, PU3NIECKUE U XUMHUUECKUE CBOICTRA.
Ancopbuus. KpyroopoT yraepona B ipupojie. OKCuabl yriiepoja, ux pusnueckue 1 XAMHYECKHE CBOMCTBA,
ﬂeﬁCTBHe Ha )XMBBIC OPraHU3MbI, IOJTYUCHHUC U IPUMCHCHHC. DKOJIOTHYECKHE npo6neM1>1, CBA3aHHBIC C
okcuaoM yriaepona(IV); runoresa riao0ansHOrO NOTEIUICHUS KIMMaTa; MapHUKOBBIN A (eKT. YTroiapHas
KHCTIOTa U €€ COJIM, UX (PU3MUYEeCcCKUe U XUMUUECKUE CBONCTBA, IOJyYeHHE U puMeHeHue. KauecTBeHHas
peaxuus Ha kapOoHaTHOHBI. cnionp3oBaHre KapOOHATOB B OBITY, MEAHIIMHE, TPOMBIIUIEHHOCTH U CETHCKOM
XO3AHCTBE.

HepBOHa‘IaJ’IBHLIC IOHATHS 00 OPraHN4YCCKUX BEHICCTBAX KaK O COCAUHCHUAX YIJIepoJa (MCTaH, OTaH, OTHUJICH,
AllCTWICH, OTaHOJI, INTMICPHH, YKCYCHAA KI/ICHOTa). Hx cocmas u xumuuecxoe cmpoenue. Ilonsitue o
OHOJIOTHYECKH BaKHBIX BCHICCTBAX: XXHUpax, 6em<ax, YriI€BOaAax — MU UX POJIK B )KU3HU

YCJIOBCKA. Mamepuaﬂbﬁoe eo0uHcmeo Op2aHU4YeCKux U Heopeanu4ecKux coeouHeHull.

Kpemuuii, ero ¢pusnveckne 1 XUMHUYECKHAE CBOMCTBA, TIOJIy4YeHNE U MpuMeHeHne. CoeIMHeHNST KPEMHUS B
npupoe. Oomue npectapneHust 06 okcune kpeMuuss(IV) u kpemaueBolt kuciore. CHIMKATBI, UX
HCTIOJIb30BaHKE B OBITY, MEIUIIIHE,

IPOMBIIUICHHOCTHU. BaoicHetiuiie cmpoumensHvle Mamepuaisl. Kepamuxda, Cmekio, yemenm, 6emon,
arcenesobemon. Ilpobaemul 6€30nACHO20 UCTIONLIOBAHUS CIPOUMETILHLIX MAMEPUANO8 8 NOBCEOHEBHOL
JHCUHU.



XuMIYecKuil 3KCTIEPUMEHT: U3ydeHHEe 00pa3IoB HEOPraHUIECKIX BEIIECTB, CBOUCTB COJISTHOM KUCIIOTHL;
MIPOBEICHIE KaUeCTBEHHBIX PEaKINid Ha XJIOPUANOHEI U HAOIOACHNE PU3HAKOB MX MPOTEKAHWSI;, OTIBITHI,
oTpaxkarorrie GPU3NIeCKue U XUMUIECKUE CBOWCTBA TAJIOTCHOB M MIX COSAMHEHUH (BO3MOXKHO HCIIOB30BaHUE
BHICOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3IaMi XJIOPHAOB (TATOTEHUIOB); O3HAKOMJICHHE C 00pa3aMy Cephl
" e€ coeMMHEHMSIMU (BO3 MOKHO HCIIOJIb30BaHHE BUACOMATEPHAIIOB); HA0JIIOIEHHE TIpoIiecca O0yTITUBAHMS
caxapa noJj 1eicTBHeM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; H3ydeHUE XUMHICCKIX CBOMCTB Pa30aBICHHOMN
CEpHOH KHCIOTHI, POBEICHNAE KAYCCTBCHHON peaKIuy Ha CyIb(aTHOH 1 HaOIOAeHHE TprU3HaKa e€
MIPOTEKaHMsI; 03HAKOMJIICHHE C (PU3NUECKUMU CBOMCTBaMHU a30Ta, pochopa 1 X COSTUHEHUH (BO3MOKHO
WCTIOJIb30BAHKE BUICOMATEPHAIIOB), 00pa3iaMu a30THHIX ¥ (hOcPOPHBIX YA0OpEeHUH; oyueHue, cooupaHue,
pacmo3HaBaHHE W N3y4YCHHE CBOMCTB aMMHAaKa; POBEICHNE KAUYECTBCHHBIX PEAaKIIMi HA IOH aMMOHHUS
(ocdaTroH 1 H3yUeHHNE TPU3HAKOB X MPOTEKAHMNS, B3aMMOICHCTBUE KOHIICHTPUPOBAHHOH a30THON KUCTIOTHI
¢ MeIbI0 (BO3MOKHO HCIIOIh30BaHUE BUICOMATEPHANIOR); H3yUYEHHE MOEIICH KPUCTAJUIMIECKUX PEIIETOK
anmMasa, rpadura, QpysiepeHa; 03HAKOMJICHHE C ITPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOHCTBOM IPOTUBOIa3a; MoIydeHre, CoOupaHue, paclio3HaBaHKUE U H3Y4YCHUES
CBOWCTB YIJIEKUCJIOTO T'a3a; MPOBEACHUE KAYeCTBCHHBIX PEaKIHii Ha KapOOHAT U CUIIUKATHOHBI U U3YUCHHE
MPU3HAKOB UX MPOTCKAHMUS; O3HAKOMJICHUE C MPOAYKIIMEH CHIMKATHON MPOMBIIIIICHHOCTH; PEIICHUE
SKCIEPUMEHTAJIBHBIX 33124 10 TeMe «BakHeHIIne HeMeTaIITbl U MX COCTHHEHHUS.

MeTanjibl M UX COeTMHEHUS

OOm1as XapakTepUCTHKA XUMHIECKHAX DIIEMEHTOB— METAJJIOB Ha OCHOBAHHH WX TTOJIOKCHHUS B
nepuoanYecKoi cucreme xummuyeckux anemenToB JI. M. Menneneesa u crpoeHust atoMoB. CTpoeHue
MeTaJuIoB. MeTaiuecKast CBSI3b M METAIDTHIECKAs KPUCTAIIHYECKAs PeMETKA. DISKTPOXUMITIECKHUI P
HaIpsbKeHUH MeTaJIoB. Du3ndeckre 1 XUMHUYEeCKHE CBOMCTBAa MeTaiioB. O01ie crocoObl MOJTydeHHS
MeTauioB. [ToHsITHE 0 KOPPO3UN METAIUIOB, OCHOBHBIE CITOCOOBI 3aIIUTH UX OT KOppo3uu. CIUIaBHI (CTalb,
YYyT'YH, JIOPATIOMUHUHN, OpOH32) U UX IPUMECHEHHUE B OBITY U MPOMBIIIIJICHHOCTH.

[I{esrouHBIE METAILIBIL: TIOJIOKEHNE B IEPUOJUUECKON cCUCTEME XUMUYecKnX anemeHToB [I. 1. MeHnpeneesa;
CTPOEHHE UX aTOMOB; HaxOxk/IeHue B ipupoae. Guznyueckue 1 XUMUYECKUE CBOMCTBA (Ha MpUMepe HATpUs U
kanusi). OKCUIbI U TUAPOKCHUJIBI HATPUS U Kaiusl. [IpuMeHeHne MeN0YHbIX METAJUIOB U UX COeIMHEHHIA.

[leno4HO3eMebHBIC METAILIBI MATHUI M KAJIBIUIL: TIOJI0KEHUE B IEPUOAUUCCKON CHCTEME XUMUIECKUX
anementoB JI. . MeHnzeneeBa; CTpOeHHE HX aTOMOB; HAXOXICHUE B mpupojie. GU3MIecKrue U XUMUICCKHE
CBOMCTBA MarHusl ¥ Kanblys. BaxkHelime coeMHEHNs Kaabliust (OKCUJT, TUAPOKCH], COJr). JKECTKOCTH BOJIBI
¥ CHIOCOOBI € yCTpaHEeHMS.

ANIOMWHMIA: TIOJIO)KEHHE B IEPHOAMUECKON cucteme xumuaeckux anemenToB [1. 1. Menneneesa; ctpoenue
aToMa; HaxOXKACHHE B pupoie. Du3nueckue u XUMHUYECKHE CBOMCTBA alFOMHUHUS. AM(OTEpHBIE CBOICTBA
OKCHJA Y TUIPOKCHIIA aTIOMUHHA.

Keneso: mosioxkeHre B MEPUOJUUECKON cucTeMe XxuMudeckux 3iaemeHToB J1. . MenneneeBa; ctpoeHue
aTOMa; HAXOXJACHHUC B IIPHUPOLIC. dusnyeckue U XMMUYCCKUE CBOMCTBA JKeJjIe3a. OKCI/IJILI, TUAPOKCUIBI U COJIN
xenesa(ll) u xeneza(Ill), ux coctas, CBOMCTBA U MOITyYEHUE.

XUMIYECKHUI SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3[aMy METAJUIOB ¥ CIUIABOB, HX (PH3HMIECKUMH CBOUCTBAMU;
U3yYCHUE PE3yIbTaTOB KOPPO3MH METAIUIOB (BO3MOXKHO UCIIONIF30BaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KANBIHSI M HATPHUS C BOAOH (BO3MOXKHO HCIIONIF30BaHUE BUACOMATEPHAIIOB);
HCCIICIOBAHNE CBOMCTB XKECTKOM BOJIBI; TIPOIECCa TOPEHUS XKele3a B KUCIIO pojie (BO3MOKHO HCTIONIE30BAHUE
BHICOMATEPHAIIOB); IPU3HAKOB IPOTCKAHMS KaYeCTBEHHBIX PEaKINii Ha HOHBI (MarHusI, KAJIBIHSL, aTFOMUHUS,
nuHKa, sxerne3a(ll) u xemesza(lll), meau(1l)); HabMrOACHNE M OMIMICAHKE MPOLIECCOB OKPAIIMBAHUS INIAMCHH
MOHAMU HATPHSL, KAJIUS U KAJIBIHS (BOZMOYKHO HCIOJIh30BaHHE BHICOMATEPHAIIOB); HCCIICIOBAHIE
aM(OTEPHBIX CBOMCTB THAPOKCHAA AJIFOMHUHUS U THAPOKCHIA [IUHKA; PEIICHUE AKCIIEPUMEHTAIBHBIX 33124 110
TeMe «BaxxHeuIre MeTaibl U UX COCAMHEHHS

XuMHSA M OKpY:KAOWAs Cpeaa

Hossie maTepuansl 1 TexHoIOTHU. BeliecTBa 1 MaTepuaibl B TOBCEHEBHOM KU3HU UeloBeKa. XUMUS U
3m0poBbe. bezomacHoe HCNob30BaHNE BEIIECTB U XUMIYECKHUX peakiuil B ObITy. [lepBast mo Momp npu
XUMHUYECKUX 0’KOrax U OTpaBieHUAX. OCHOBBI 3KOJIOTH YECKOH PaMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
OKpy»Karolleil cpelipl (mpenenbHas nonyctTuMas KoHuenTpauus sewects — [1/IK). Poib xumuu B perieHnu
AKOJIOTHYECKHX MPOOIeM.

[IpupomHbIe ICTOYHUKH YTICBOIOPOIOB (YroJib, IPUPOIHBIN ra3, HePTh), MPOJAYKTHI UX MepepaboTKH, NX
PO B OBITY U IIPOMBIIINICHHOCTH



XUMUYECKHI SKCIIEPUMEHT: U3YyUeHHUE 00pa3lioB MaTEpUANIOB (CTEKIIO, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE
MaTepHasbl).

MexrnpenMeTubie CBSI3U

Peanmaunﬂ MEXKIPEAMETHBIX CBsI3el Ipyu U3y4€HUU XUMUH B 9 knacce OCYHICCTBIIACTCA Y€PE3
HCIIOJIb30BaHUC KaK 06]J_[I/IX €CTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK 1 HOHHTI/Iﬁ, ABJIAIOIIUXCA CUCTCMHBIMU J1JIs1
OTACJIbHBIX NPEAMETOB €CTCCTBECHHOHAYYHOI'O LIMKJIA.

OO01re ecTeCTBEHHOHAYYHBIC TIOHATHUS: HAYYHBIA (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIN3, CHHTE3,
KJIAaCCU(HUKAIHS, IEPHOTUIHOCTD, HAOIOICHUE, SIKCTICPUMEHT, MOJICITMPOBaHKE, U3MEPEHHUE, MOJICITb,
SIBJICHUE, TAPHUKOBBIN A (PEKT, TEXHOJIOTHs, MaTepraibl. GU3nKa: MaTepus, aTOM, SJICKTPOH, IPOTOH,
HEWUTPOH, MOH, U30TOTI, PAJAMOAKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUIECKUN 3aps/l, POBOIHUKH, TTOJTYIIPOBOIHUKH,
TUBIIEKTPUKH, (POTOIIEMEHT, HHIUKATOP, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3,
PAacTBOp, pACTBOPUMOCTh, KPUCTAILIHYECKAs PENIETKA, CIUIABHI, (PU3NICSCKHE BEIMIMHBI, CIMHUIIBI H3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

Buonorus: potocunTes, AbIxanue, bnocdepa, IKoOCUCTEMA, MUHEPATbHBIE YIOOPEHUS, MUKPOJICMEHTHI,
MaKpO3JIEMECHTHI, IUTATEIbHBIC BEIECTBA .

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOJIbI, TTOJIE3HbIE UCKOTIaeMble, TOTITUBO, BOHbIC
pecypehL.

Kanenmapao-remarnyeckoe 1jIiaHUPOBAHUE 10 XUMUHU & Kilacc

2 4vaca, 68 yacoB

No

Pazgen. Tema ypoka

Tema 1. Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTHYECKO# esaTeJbHOCTH YeioBeka (5 )

1 [peamer xumuu Posib XUMUH B )KU3HH YeJIOBEKa. XHMUS B CHCTEME HayK. MeTOIbI TO3HAHHS B XUMUH.

2 3HAKOMCTBO C TpaBWjiaMH 0€30MacHOCTH W MpuéMaMu paboThl B XUMHUYECKoil Taboparopuu. [Ipaktuueckas pabota
Ne 1. TIpaBmna paboTsI B TaOOPATOPHUH U MPUEMEI OOPAIICHUS ¢ TAOOPATOPHEIM 000PYIOBAaHUEM

3 Tena u BemecTsa

4 dusnyeckrue CBOWCTBA BENICCTB. ATpEraTHOE COCTOSHHUE BEIICCTB

5 Yuctsie BeriecTBa u cMecu. Criocoosr pasaenenus cmeceit. Ipakrudeckast pabota Ne 2. Paznenenue cMmeceii (Ha i
OYHCTKH TIOBAPCHHOU COJIH)
Tewma 2. BemectBa
U XUMHYeCKHUe Peakiuu
(159)+1 4

6 ATOMBI ¥ MOJIEKYITBI. XUMHIECKUE HIIEMEHTBI

7 3HaKkK (CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB

8 [pocTrie U COXKHBIE BEIIeCTBA. ATOMHOMOJIEKYILIPHOE YICHHE.




Xumudeckas q)opMyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JEMEHTOB

10- | 3akoHn mocTosHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas mMacca. OTHOCUTENbHAs MOJEKYJIsSpHas macca .

11

12 | MaccoBas Doyt XUMAYECKOT'O JIEMEHTA B COEIMHEHUU

13 | Ousnyeckre U XUMUYECKUE SABICHHUS

14 | Xumuueckas peakuus. [IpusHaku
¥ YCIIOBUS TIPOTECKAHUSA XUMUYECKHX PEAKIHH

15 | Xumudeckne ypaBHEHHS

16 | Tumbl XUMUYECKUX peakiuil. Peakius coequHeHHUS

17 | Peakuust pa3noxeHus

18 | Peakrms 3aMeleHUs

19 | Peakuus oOmeHa

20 | 3akoH coxpaneHus Macchl BemecTB. M. B. JIOoMOHOCOB — Y4&HBIH SHITUKIIOTICANCT.

21 | KontpombHas pabora Ne 1
Tema 3. Bo3nyx. Kuciaopon.
(59

22 | Bo3ayx — cMmech ra3oB. CocTaB Bo3ayxa Kucimopomx — aimeMeHT u nmpocToe BemecTBo. O30H — aJuIoTpoTIHAS
Moau(UKAIIUS KUCTIOPO/Ia

23 | HaxoxmeHue KHCIOpOAa B IpUpoje, GH3HYECKHE W XMMHUYECKHE CBOMCTBA (PEAKINM OKHCIEHHS, TOPEHHE.

24 | CriocoObl moNMyYeHHst KHCIOpoaa B 1abOpaTOpUH W MPOMBIIUIEHHOCTH. [IpuMeHeHre Kucmopona. IlpakTuueckast
pabora Ne 3. [Tomyuenue u coOMpaHue KUCIOPOJAA, H3YYEHHUE €TO CBOMCTB.

25 | TemnoBoi 3 deKT XUMHIECKON PEaKIiuy, IIOHATHE O TS PMOXUMHUUECKOM YPaBHEHHUH,
9K30 ¥ SHAOTEPMHUIECKUX PEAKIIIH.

26 | Tommeo (Yrois U MeTaH). 3arpsi3HEHNE BO3IyXa, CIIOCOOBI €T0 TPEIOTBpAIEHHs. Y CHIIEHHE TAPHUKOBOTO d(peKTa
030HOBOT'O CJIOsI
Tema 4. Bogopoa. Cocras kucjaor u coseii (5 u)

27 | Bogopoa— 3JEMEHT H MPOCTOE BEIIECTBO

28 | HaxoxpaeHue B pupo/ie, puznueckue 1 XMMHYECKUE CBOIMCTBA (Ha IpHMepe B3aUMOJICHCTBHUS C HEMETAIIaMH U
OKCHJAMH{ METaJIOB

29 | [lpumeHenue, cnocoObl MONYYEHUS BOIOPOJA.
[IpakTuueckas pabora Ne 4. IlomydeHue u cobupaHue BOAOPOJA, H3YUEHHE €rO CBOWCTB

30— | CocTaB KUCIIOT U coieit

31




Tema 5. bomyecTBeHHBIC OTHOIICHHUS B XUMHU

(4 4)
32 | KomunuectBo BemiectBa. Mosb. MonsipHast Macca
33 | 3akoH ABorajipo. MonsipHblii 00BEM ra3oB .
34- | Pacu€Thl N0 XUMHYECKUM YPABHCHUSIM.
35
Tewma 6. Boga. PactBopsr. TTousiTre 06 ocHoBaHusX (5 1)
36 | ®dusnueckue CBOMCTBA BOJIbI. AHAIN3 U CHHTE3 — METO/Ibl H3YUCHHS COCTaBa BOJIBI.
37 | XumuuecKkue CBOMCTBA BOJIBI (PEAKIIMHU C METAJUIAMH, OKCHIAMH METAIJIOB U HEMETAIJIOB
38 | CocraB ocHoBaHwmii. [loHsTHE 00 MHIUKATOPAX
39 | Bona xak pactBopurenb. PactBopsl. PacTBopuMocTh BelecTB B BoAe. IIpakTuueckas padoTa.
No 5. [IpuroroBnenne pacTBOPOB C ONPEIENEHHON MAaccOBOM J0JEH pacTBOPEHHOTO BEUIECTBA.
40 | Pomb pacTBOpOB B IPUPOJIE U B XKHU3HU YelOBeKa. KpyroBopoT BoIbI B ipupoe. 3arps3HeHUE IPUPOIHBIX BOI.
Tema 7. OCHOBHBIE KJIACChI HEOPTAHUYECKUX COCTUHCHUI
119+ 14q
41 | Knaccudukamus HEOPraHMYECKUX COCIUHCHHIL.
42- | Okcuabl: cocTaB, KaccupUKaIys (OCHOBHbIE, KHCIIOTHBIE, aM(pOTEpHBIC, HECOJIE00pa3yIoIIye), HOMEHKIATypa (MT
43 | TpuBHAIBHASA).
[TonyyeHue ¥ XUMUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB.
44- | OcHOBaHMsI: COCTaB, KIIacCU(UKAII, HOMEHKJIATypa (MEXIyHapOHAs M TPUBHANIbHAS ), (PU3UIECKUE U
45 | XUMUUYECKHE CTIOCOObI OTYUEHUSI




Kucnotsr: coctas, kiaccudukaiis, HOMEHKIIATypa, (PU3NUECKUEe  XUMHIYE CKHUE CBOMCTBA, CIIOCOOBI TOTYICHHS.

4 Psg akTUBHOCTH METAJUIOB
48- | Conu (cpenHue): HOMEHKIATYpA, CIOCOOBI MOJMYYCHHs, B3aUMOJCHCTBHE CONEH ¢ METAIUIAMK, KHCIOTaMH, MIEIOYH
49
50 | I'enermdeckas CBs3b MEXIY KJIacCaMH HEOPTaHUIECKUX COCTMHEHUI
51 | Ilpakruueckas pabora:
No 6. Periennie skcriepiMeHTaJIbHBIX 33124 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX COSIMHEHNUN
52 | KonrponbHas pabora Mo 2
Tema 8. [leprogudeckuii 3aKOH U MEPUOINIECKAs CUCTeMa XUMHYECKuX deMmeHToB /1. V. Menzeneena.
53 | TlepBble NOMBITKU KJIaCCH(MUKAIIMHA XUMUYECKHUX 3JIEMEHTOB. ITOHSATHE O IPYINaxX CXOIHbIX DJIEMEHTOB (IIEIIOYHBIE
[IEJIOYHO3EMETIbHBIE METAJIIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl)
54 | DrnemeHTbI, KOTOpBIE 00pa3yroT aM(pOTEpHBIC OKCHIBI U THAPOKCHIBI
55 | Ilepuonnyeckuii 3aKOH U IIEPUOHUUECKAs cCHCcTeMa XUMHUIeckux 3nemenTtoB J1. Y. Menneneesa. [leproabl, rpymis
OuU3n4eCKUd CMBICI TIOPSAKOBOrO HOMEpaA 3JIEMEHTa, HOME POB MIEPHUOJIA ¥ TPYIIIIHL.
56 | Crpoenue atomoB. COCTaB aTOMHBIX siziep. M30Tombl
57 | Dnektponsl. CTpoeHHE JIEKTPOHHBIX 000J09eK aTOMOB NEPBIX 20 XUMHUYECKUX 3JIEMEHTOB TIEPHOANYESCKOM
cucTeMbl MeneeeBa
58 | XapakTepHcTHKa XUMUYECKOT0 3JIEMEHTa TI0 €0 MOJIOKEHHUIO B ieproandeckoii cucteme /. M. Menneneesa
59 | 3HaucHME TIEPHOIMIECKOTO 3aKOHA
U TIEPHOTUIECKON CHCTEMBI XUMIYECKHX JIEMEHTOB ISl pa3BUTHS HAYKH U IIPAKTUKH.
Tema 9. Xumnveckasi CBA3b.
OKHCJIUTETHbHO-BOCCTAHOBUTEIbHbIE PeaKUUU
(84)
60 | DneKTPOOTPUIATETHHOCTh ATOMOB XMMHYECKHX OJIEMEHTOB

61

Wonnas xuMuueckas CBS3b




62

KOBaHeHTHO'HOHﬂpHa}I CBA3b

63 | KoBaneHntHo- HemonmspHas CBA3b

64- | CreneHb OKHCIICHHS

65

66- | OxucnurenbHoBoccTaHoBuTenbHble peakuud (OBP). Iporecchl okucnenus u BoccranoBieHus. OKUCIUTENH U BOC
67

68 | KourponbHas pabora Ne 3




Kanennaprao-remarndeckoe IiIaHUPOBaHKUE IO XUMHH 9 Kitacc

2 yaca 68 yacosB

Ne Tema paznena u ypoka Kommuecteo | Jlata
9acoB NPOBEICHH

[ToBTOpenue n yriyOieHne 3HaHUI OCHOBHBIX pa3/ielioB Kypca 8 kiracca
(5u)+Hl u

1 Ilepuoauueckuii 3akoH. Ilepuoauueckas cucrema XuMudeckux 3iaeMenTos . K. 1
Menneneesa. CTpoeHHe aTOMOB

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1
NIEpUOa0B, Kajinsd, KaJJbIHA U UX COBJII/IHCHI/Iﬁ B COOTBETCTBHMU C ITIOJIOKCHUEM
3JIEMEHTOB B IIEPHOANYECKON CHCTEME M CTPOSHHEM HX aTOMOB

3 Knaccuduxanuus 1 HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB (MEXIyHapOAHAs U 1
TpUBHAIbHASA)

4 XUMHIYECKHE CBOICTBA BEIIECTB, OTHOCSIINXCS K Pa3IMIHBIM KJIaccaM 1
HEOPTraHWIECKUX COCTMHCHHMN, NX TCHETHUYECKAs CBSI3b HEOPTaHIMIECKUX BEIIECTB

5 CrpoeHue BelecTBa: BUIbl XUMUUYECKOU CBA3U. THUIIBI KpUCTANIMYECKHUX PELIETOK, 1
3aBHCHUMOCTB CBOICTB BEIIECTBA OT TUIA KPUCTAJUTMUECKON PEIIETKH .

6 KontponpHas pabotaii®l 1
Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKUX peaKIuil
(44)

7 Knaccuduxarys XUMHUECKUX pEaKLuil M0 pa3InyHbIM NPU3HAKAM. 1

8 [TonsiTHe 0 cKOpOCTH XUMUYECKOM peakuu. [[oHsTHE O TOMOTEHHBIX U 1
reTepOreHHbBIX PEAKLIHSX .

9 [MonsTHE O XMMMIYECKOM paBHOBeCUU. DAKTOPBI, BIMSIOLIE HA CKOPOCTh 1
XMMHYECKON peakIy 1 NOJI0KEHUE XUMUUECKOTO PABHOBECHS .

10 | MexaHW3M OKHCIIUTEIILHOBOCCTAHOBUTEIILHBIX PEaKITHi (3JIEKTPOHHBIN OallaHC 1
OKHCJIUTEIIbHOBOCCTAHOBUTEIHLHOU PEAKITHN).
Tema 2. DnekTpoauTHyecKas TUCcconranus. XUMHIESCKHE PEaKIMi B pacTBOpax
(84)

11- | Teopus 37EKTPOIUTHIECKOMN TUCCOIMALIMN. DIICKTPOIUTHI M HEIJIEKTPOJIUTHI. 2

Katnonsl, annonsl. MexaHN3M TUCCOIMAIINH BEIIECTB C PA3TUYHBIMHU BHUIAMHA
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XMMHUYecKoi cBs3u. CTeneHb Jucconuranuu. CunbHbIE U cladble SJICKTPOJIUTHI

13- | Peakuuu noHHOTO OOMEHa, YCIOBHS HX NPOTeKaHWs. VOHHBIE ypaBHEHHS peaKiii.

14

15- | Xumudeckue CBOICTBA KMCIOT, OCHOBaHMI 1 CONEH B CBETE NpeACTaBICHUHA 00

16 | 2JEeKTPOJIMTHYECKON TUCCOLMALINN

17 | TlouaTue o rUApOIM3E COJEH.

18 | Ipaxtuueckas pabora Ne 1 Pemenne skcriepiMeHTANBHBIX 33124 110 TeMe
Tema 3. O0masi XapaKTepUCTHKA XUMHYECKHX 3J1eMeHTOB VIIA-
rpynibl I'ajorensr (4 q)

19 | OOmas xapakTepucTHKA rajioreHoB . OCOOCHHOCTH CTPOCHHUS ATOMOB ITUX
3JIEMEHTOB, XapaKTepHbIE U HUX CTeTIeHH okuciieHns. CTpoeHune 1 pusndeckre
CBOICTBA MPOCTHIX BEIECTB — TAJIOTEHOB

20 | Xumuueckue CBOWCTBA HA MPUMeEpE XJIopa (B3auMOJICHCTBHE C METaJUIaMH,
HeMeTaJulaMH, LIeo9amMu). XiopoBoopo. ColsiHast KUCIOTa, XUMHYECKHe
CBOIICTBa, MOJy4eHHE, IPUMEHEHHE.

21 | dusHonoruueckoe IEUCTBHE XJI0pa U XJIOPOBOIOPO/Ia Ha OPraHNU3M YeJIOBeKa.
Baxkneiirme XJI0puabl 1 UX HAXOXKJICHUE B IIPUPOJIE

22 | Tpaktnaeckast pabora.

Ne 2. Ilomydenue cONSIHOW KUCIOTHI, M3yYeHUE €€ CBOMCTB
Tema 4. O0mas xapakTepHUCTHKa XUMHUYECKHX teMeHToB VIA-rpynmsl. Cepa n
e€ coequHeHusn (5 4)

23 | OOuias xapakTeprcTHKa 3eMeHToB VIATpymsl. OcOOCHHOCTH CTPOEHHS aTOMOB
9THX 3JIEMEHTOB, XapaKTePHBIE [UISl HUX CTETIEHH OKUCIICHUS

24 | CtpoeHue U (pU3MYECKHE CBOMCTBA IMIPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJToTponHble MOAN(HUKALINN KHCIOPOJA U Cepbl. XMMUUYECKHE CBOHCTBA CEPHI.
CepoBoniopo1, cTpoeHue, HU3MIeCKne U XMMUYecKre cBoiicTBa. OKCHIBI CephI KakK
MPEICTABUTEIH KUCIOTHBIX OKCHIOB

25 | Cepnas kuciora, GU3MIECKUC
1 XMMHUYECKHE CBOHCTBA (00IIHE KaK IMPEICTAaBUTENS KiIacca KUCIIOT U
crienuuyecKue), MpUMeHEHHE

26 | XuMHYeCcKHE PeaKIIuy, JeKAIIHE B OCHOBE MPOMBIIIIICHHOTO CIIOc00a MOTydeHHS

cepHoii kucnoTbl. Colli CEpHOM KHUCTOTHI.
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Haxoxenue cepsbl 1 e€ coeTuHeHn !

B IIpUpOJie. XUMHUYECKOE 3arpA3HEHUE OKPY>KAIOILEH CPeIbl COeAMHEHUSIMH CEPBI
(KUCTIOTHBIC HOXK/IH, 3arpsI3HEHUE BO3IyXa U BOTOEMOB), CIIOCOOBI €T0
MpeAO0TBpaILEeHNs

Tema 5. O01masi XapaKTepUCTHKA XMMHUYECKHX 3JIEMEHTOB VA-rpyninbl.
Asot, dpochop u nx coequneHus (7 )

28 | OOmas xapakTepucTuka 3jeMeHToB VArpyrmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
STHX JJIEMEHTOB, XapaKTEPHBIC ISl HUX CTCTICHU OKHUCIICHHSI

29 | A30T, pacipocTpaHeHHE B IPHUPO/IC, GU3NICSCKHE M XUMUYECKHE CBONCTBRA.
Kpyroeopot a3ora B npupojie

30 | AMMuak, ero pu3nyecKue U XUMUIECKHE CBOWCTBA, TOJyYCHHE ¥ IPUMEHEHNE.
Conu aMMOHUS, UX (PU3HUYECKHE U XUMUYECKHE CBOWCTBA, MPUMEHEHHE.
[IpakTuueckas pabora Ne 3. [lomydenne aMMuaka, M3y4eHUE €TO CBOWCTB.

31 | AzoTHas KUCIOTa, € (HU3NUECKUE U XUMHIECKUE CBOMCTBA (00IIHe KaK
MpeICTaBUTENs Kiacca KUCIIOT U crieruduueckue). Mcrmonp30BaHue HUTPATOB U
CoJiel aMMOHUS B KAYeCTBE MUHEPAIBHBIX YI00peHUI

32 | XumMudeckoe 3arpsi3HEHUE OKPYKaIOIICH Cpe/bl COSAMHEHISIMU a30Ta (KUCIOTHEIC
JOXK]TH, 3aTPSI3HCHUE BO3/Y XA, TIOYBEI X BOJJOEMOB

33 | ®ocdop, annorponnsie Moguduraunn dochopa, puznUecKre W XUMHUECKHE
croficTRa

34 | Okcun pocdopa(V) u pochopHas KuCI0Ta, HGUIMIECKUE U XUMUIESCKUAEC CBOWCTBA,
nonyuenue. Mcmonp3oBanue (ocharoB B Ka4eCTBE MUHEPAIBHBIX YIOOPCHUI.
3arps3HEHNE TPUPOIHBIX BOTXOEMOB (ocharaMu
Tema 6. O0mas XapaKkTepUCTUKA XUMUYECKHX dJ1eMeHTOB [VA-
rpynnbl. YTIepoa U KpeMHMIl 1 UX COeTMHCHUS
B8u)+1

35 | Yrmepon

36— | Okcumsl yrieposa, ux (GU3MIecKue U XUMHUIECKUE CBOHCTRA.

37

38 | YromnbpHas KUCIOTa U €€ CONU, UX (PU3NIECKHE U XUMUYECKHE CBOMCTBA, MTOJIyYeHHE U
MPUMEHEHUE.

39 | IlepBoHauaibHBIC MOHATHS 00 OPrAHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriiepojia: 0COOEHHOCTH cocTaBa 1 cTpoeHus. [IoHsATHe 0 OMOTOTHYeCKH BayKHBIX
BEIIeCTBAX: KHUPaX, OeNKax,

40 | Kpemnuid, ero (pu3ndeckue U XMMHUYECKHE CBOKMCTBA, TIOJIyUYeHHE U IPUMEHEHHE.

41 | Ilpaktuueckas padota Ne 4 [Tonydenue yriaekuciaoro ra3a. KauecTBeHHas peakiust
Ha KapOOHAT-HOH

42 | TIpaktudeckas padara Ne 5 PerieHne sKcepUMEHTANbHBIX 33124 M0 TeMe

«HeMmeTambr».
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Konrponsnas pabota

Tema 7. O01IHME CBOIICTBA METAJLIIOB

(44)

44 | OOmas xapakTepUCTUKA XUMHUUYECKUX DIIEMEHTOB — METaJIJIOB HA OCHOBAHUH UX
MOJIOKEHUS B MIEPUOAMYECKON cUCTEME XUMHUUYecKHX 3reMeHToB /I . 1. MeHneneena
Y CTPOCHHUS aTOMOB

45 | Ctpoenue MeTayioB. MeTaindeckas CBsI3b U MeTaJUTMIECKasi KPUCTAJUINIECKast
peméTKa. DNeKTPOXUMUIECKUH PsIIl HAIPSHKEHUH METasIoB

46 | duzuueckue U XMMUYECKUE CBOMCTBA METAJLIOB.

47 | OO6mwme crocoObl MoydeHnsT MeTaJuIoB. [ToHATHE 0 KOPPO3UH METAIIIOB U OCHOBHBIC
C1rocoObI 3aIUTHI OT KOppo3uu. CIiaBsl (CTalb, 9yTYH, JIOPATIOMUHHANA, OpOH3a), UX
MMPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH
Tema 8. BaxHelimne MeTaJIBI U UX COSINHEHUS
(16 u)+2

48 | Ilenounsie MeTayibl. [To0xeHHE B MEPHOTUYECKON CUCTEME XUMHIECKUX
anemenToB [[. 1. Menzeneesa, ctpoenue aromoB. Haxoxaenue B mpupoie

49- | duznyeckue U XUMUUYECKIE CBOMCTBA (Ha MPpUMEpe HATPHS U KA

50

51 | Okcuabl ¥ THAPOKCUIIBI HATPHUS U KaJHs

52 | TlpuMeHeHH e IETOYHBIX METAJUIOB ¥ MX COSTMHCHHUH.

53 | lllemoyHO3eMenbHBIC METAUTBI MATHUN M KaJIBIMHA, CTPOSHHE aToMOB. [lonoskeHue B
MEePUOJUIECKON CUCTEME XUMHYE CKUX eMeHToB [. 1. Menaeneena.
Haxoxnenue B mpupoje

54- | ®dusznueckue ¥ XUMHYECKHAE CBOMCTBA KaJIbIMSI U MarHus

55

56 | BaxHedinue coeMHEHUS KalbIMA (OKCHI, THAPOKCHI, COJIH).

57 | XKectrocTs BoIBI 1 CIIOCOOHI ee yeTpaneHus. [IpakTraeckas pabora Ne 6. Kéctrkocth
BOJIBI 1 METO/IbI €€ YCTpaHEeHHUs

58 | AmroMuHuMii.

59- | dusnyeckue W XUMHUYECKUAE CBOMCTBA. AMQOTEPHBIC CBOMCTBA OKCHIA U THIPOKCHIA

60

61 | XKeneso.

62 | dusnueckue M XMMHUYECKHE CBOMCTBA JKele3a

63 | Oxcmapl, runpokcuasl u comn xxene3a(ll)

n xene3a(Ill) .

64 | IIpaktuueckas pabora Ne 7. Pemienne sKCriepuMEHTATBHBIX 33/1a4 [0 TEME
«MeTtamibl»y

65 | KontponpHas pabora Ne3




Tema 9. BeriecTBa 1 MaTepuajibl B JKM3HH YeJI0OBeKA

66 | HoBble MaTepuasbl ¥ TEXHOJIOTUU. BelecTBa 1 Marepuabl B IOBCEJHEBHOM JKU3HU 1
yesjoBeKa. XUMHUS U 3/10pPOBbE.

be3onacHoe ucmonb3oBaHWE BEUMIECTB U XUMUYECKUX peaKHI/Iﬁ B 6LITy.

67 | IlpupoaHble HCTOYHUKY YTIIEBOJOPOAOB (Yrojb, IPUPOIHBIH ra3, He(hTh), IPOTYKTHI 1
uX nepepaboTKH, UX POJIb

B OBITY ¥ IPOMBIIIICHHOCTH

68 | OCHOBBI PKOJOTHICCKON IPaMOTHOCTH. XUMHUYECKOE 3arPs3HEHNE OKPYXKAFO IIei 1
cpens! (IpeienbHo AomycTrMast KoHneHTpanus Bemects  [1/1K).

Ponp xuMun B peIIeHNH SKOIOTHIECKUX POOIIeM

JlaGopaTtopHbie paboTh! 8 kimacc [IpakTuueckas padora Ne 1. «/3ydeHue CTpOCHUS IIAMEHI
Teoperuyeckas 4acTb: [ 'opeHHEe — CIOXKHBIN ITPOLIECC, COMPOBOKIAIOIINNCS BBIJICIICHUEM YHEPTHH, KaK
MpaBwJIO, B

BUJIE TeIlIa U cBeTa. Pa3nnyatoT roMOreHHOE ropeHue (HalpuMep, Ipu paboTe ra3oBOi TOPENKH), U
reTeporeHHOE TopeHue (Harpumep, TopeHue CIUPTa U CyXO0ro roprovero). B paccMOTpeHHBIX puMepax
IUIaMs UIMEET CXOHOE CTpoeHHe. B HEM MOKHO BBLACIUTH TPH YACTH.

BHyTpeHHUIT KOHYC TEMHOTO [BETa (B CIIy4ae Ia30BOM TOPEJIKK CHHETO 1BETA) C HU3KOU TeMITepaTypon
300-500 °C. 31ech IPOUCXOTUT UCTIAPEHHUE U PA3TIOKEHIE TOPIOUETO BEIIECTRA.

Cpenuuii BOCCTaHOBUTENBHBIN KOHYC COCTOHUT U3 CMECH BO3/lyXa U TOPSINETO ra3a. 3ech MO/l BIHSHIEM
6onee Bbicokoit Temnepatypsl (1500-1800 °C) mpoyKThl HCTIAPSHHS U PA3JIOKCHHS TOPIOYNX BEIIECTB
AKTUBHO pearupyroT ¢ KucjaopoaoM. Eciu gacts yriepona octaéres cBOOOTHOM, TO €ro MeIbyaiIye 4acTUIIbI
pacKasroTCs ¥ IPUAAIOT IJIAMEHH SIPKOe CBE€UeHHe. DTa 4yacTh IUIaMeHH Oorarta yrapHseiM razomM CO —
CHJIBHBIM BOCCTaHOBHTEJIEM, IOTOMY €€ Ha3bIBAIOT BOCCTaHOBUTENbHOM. Touka Hanbosee BEICOKOH
TEMIIEPaTypbl HAXOANUTCSA Ha OCTPUE BOCCTAHOBUTEIBHOI'O KOHYCA.

BHemrHui OKUCIUTENBHBIA KOHYC 00pa3yeT HEBUAMMYIO 00O0NOYKY, OKPYXKAIOMYIO ILIAMS.
[Tpu 3TOM OcTaéTcst M3OBITOK KUCIOPO/Ia, KOTOPBIH MPHU BBICOKOW TEMIIEpaType 00iagaeT BEICOKOM

OKHUCJIUTEJIBHOM aKTUBHOCTBIO, II09TOMY BHEIIHSASA 4aCTh IUNIAMEHU Ha3bIBAETCSl OKUCIUTENbHON. Mcionb3ys
MOJYB BO34yXa, MOXKHO YBEIMUUTh TEMIIEPATYPy IJIAMEHHU.

IIpakTuyeckas 4acTb. I_[C.]'H) OIIbITA: U3YYUTh CTPOCHUEC IINIAMEHH, OIIPCACIINTD TEMIIEPATYPY B PA3HBIX €TO
30Hax IPU UCIIOJIb30BAHNHU PA3JIMIHBIX HCTOYHUKOB TCILJIA .

Ilepeuenv damuukog yugposoi nabopamopuu. TATIUK TEMIEPATypPHI
TepMonapHsIil. JJononnumensroe 060pyoosanue; WTATHB C 3AKUMOM; JepXKaTelb JIs NPOOUPOK; CIUPTOBKA
. Mamepuanv! u peaxmuguvl: CIUPT TUIOBBIIL; CYXO€ roproyee; cBeya.

Texnuxa 6e3onacnocmu:
1. .PaOora cBsi3aHa C OTKPHITHIM ITAMEHEM — OEpPEruTeCh 0XKOTa.
2. . Tepmomapa mocJje U3BJICUCHHUs U3 IJIAMEHU OCTHIBAET HE Cpa3y — OeperuTech 0XKOra.

3. B crmpToBKe COmEpKUTCS TOPIOYast )KUIKOCTb.



HHcmpyKuuﬂ K 8bINOJIHEHUIO.!

1.IToaxmounTe BEICOKOTEMIIEPATYPHBIN JATYHK (TEPMOTIAPY) K PETUCTPATOPY JaHHBIX (KOMITBLIOTEPY).
3akpenuTe JaT4rK B [ITATUBE TaK, YTOOBI €0 KOHYHK Kacascs (GPUTUIIS CTUPTOBKH .

2 . 3axrute cimpToBKY. Korya nmokaszanns cTabMIM3NpyIOTCS, 3alUIINTE 3HAUSCHNE TEMIIEPAaTyphl Ha CXeMe
miamenu (puc. 1). 3.ITepemelnaiiTe aTYNK TEMIEPATYPHI B CACAYIOIIYO TOUKY IJIAMEHH B COOTBETCTBHH CO
cxeMoi. st aToro ocnabnaiite My¢pTy U nepemeniaite e€ (BMeCTe ¢ JIankoil U JaTYMKOM) B HY>KHOE MECTO.
Korza nokazanus cTabuIM3uUpyOTCS, CHOBA 3aHOCUTE 3HAUEHUE TEMIIEPATyphI B COOTBETCTBYIOLIEH TOUKE Ha
CXEMY .

4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IUIAMEHHU, OTMEUEHHBIX Ha CXEME .
5 . I[ToBTOpUTE ACHCTBHUSA CO CBEUOM U CYXHM TOPIOYNM.

6. O6patute BuuManwue! [Tpy n3ydeHnH CTPOSHHsI IUTAMEHH CYXOT'0 TOPIOYEro UCTONb3yeTcst 1/4 qacTh
TabneTku. Kycouek roprouero nomMemaroT Ha KepaMUYECKYIO IUIUTKY.

Puc. 1. Toukn u3mMepeHus TeMIIepaTyphl IDIaMeHu 7/ . BHecuTe B IiaMs CIUPTOBKY HA TIOJIMUHYTHI IPOOHPKY.
W3Bnexure mpoOHUPKY U3 IUIAMEHH U PACCMOTPHUTE €€ MOBEPXHOCTb.

8 . [TorTOpuTe OMEBIT cO cBevyoi. Kakoro nieta oopazoBasics HanéT? Uto 370 3a BemecTBo? Pe3ynbraThl
HU3MEPEHUIA/HAOTI0ICHU

Ucrounuk Temmepartypa 0koJI0 GUTHIIS Temnepartypa B cpeHeit yactu | Temmeparypa B BepxHeH
N TEIUIOTHI (Kycouka roproyero) MJIaMEHU YacTH TJIaMEHHU
il
1 CnuproBka
2 Ceeua
3 Cyxoe roprouee

Boisoowr:

B BBIBO#ax yka3aTh, KaKOW HCTOYHUK TEIUTOTHI IPEIIOYTHTEIHHO HCIIOIh30BaTh B XUMHUYECKOI JTabopaTtopun
U TIOYEMY .

Konmponshoie gonpocui.

1. Kakoi HCTOYHMK [IaMEHU ObLJI UCTIOJIb30BaH?

2 . Kakas yacTp IiiaMeHu camast Topstaast?

3 . Jlo kakoit MaKCUMAaJILHOU TeMITepaTyphl yAa&Tcs IPOTPETh TepMoIapy?
4 Yrto ropsyee — UEHTp IUIAMEHHU WU Kpas?

1. .IloyeMy cTUpTOBKA FOPUT MOYTH OECLBETHBIM IUTAMEHEM, a CBeYa — CBETAIIIM? MOXHO 1
HCTIOJIB30BAaTh CBEYH B JJA00PATOPHUN BMECTO CITMPTOBOK?

2. . Kaxue npoaykThl TOpeHHs OJJUHAKOBHI Y CIIUPTOBKH U cBeuH? 7 . 3ajaHue Jiis moarotoBku k ['MA,
BIIP

[Ipu HarpeBaHMU TBEPBIX BEIIECTB B MPOOUPKE HEOOXOIUMO:
1.B34Th IPOOHPKY B PyKH M HATPEeBaTh TY YacCTh, TJI€ JISKUT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B IITATHUBE U HATPEBATH Ty YaCTh, I'IC JIC)KUT BEIIECCTBO;



e

3.B34Th MPOOUPKY B pyKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YacTh, TAC JEKHUT
BEILECTBO;

4.3aKpenuTh MPOOUPKY B LITATUBE, MPOTPEThH BCIO MIPOOUPKY, a 3aTEM Ty 4acThb,
rae jaexuT BeuecTro . (IIpaBusbHbIM OTBET: 4 .)

8.3amanue i pa3BUTHS (HYHKIIMOHAIEHON TPaMOTHOCTH

B knaure Maiikina @apanes «ctopust cBeun» aBTOP OMUCHIBAET OTBIT, KOTOPBIN OH IEMOHCTPHUPOBAI HA CBOMX
JEKIUAX. B m1aMst cBedr OH MOMeNIal H30THYTYIO CTEKISIHHYIO TpYOKy. OIMH KOHEI[ TpYOKH OITyCKajcs
HEJaJIeKO OT (PUTHUIIS,, BTOPOH BBHIBOIIJICS Ha HECKOJIFKO CAHTUMETPOB OT IIaMeHH. Yepe3 HeKOTopoe BpeMs K
KOHITY TPpYOKH TIOHOCHIIN TOPSIIYIO JIyduHy. [10SBISIIOCE IaMsi, KOTOPOE CYIIECTBOBAIO OTACIHHO OT
IJJaMEHHU cBeur. Kak MOXHO OOBSICHUTH 3TO SBJICHUE?

OtgeT: B 3T0l yacTH TiIaMeHu POUCXOIUT uctiapenue napaduna. [lapel napaduna Ha Bo3ayxe, Ipu
MOJKUTaHHUH, 3aTOPAIOTCS.

Puc. 2. OmebIT ¢ IaMeHEM CBEYH

JeMoHCTpauMOHHBII dKkcniepuMeHT Ne 1. «Bvidenenue u noznowenue menia —
NPUSHAK XUMUYECKOU PearyuiLy

Teopernueckas 4acte. PaboTa mpoBoguTcs mpu U3ydyeHUU TeMmbl «IIpU3HAKM XMUMHYECKHX PEaKIuii».
Brinenenne u

TIOTJIOIIEHHE TETUTOTHI, M3MEHEHHNE OKPAaCKH PACTBOPOB MM BEIIIECTB, BBIJIEJICHUE Ta3a SIBIISIOTCSI OCHOBHBIMH
NpU3HAKaMH XUMUYECKHX peakiuii. Taxke MMeeT CMBICI MOBTOPUTH paboTy MpH BBEJCHUH TTOHATHS
«TETUIOBON 3(P(EKT peaKium»

IIpakTuyeckas 4acTh. HCJ'IL pa6OTBIZ IPOAEMOHCTPHUPOBATH BBIACICHUC U ITOITIOICHUEC TCILIA IIPH
XUMHUYCCKUX PCAKIIUAX. CBs3aTh IMOKa3aHHS naTdyruKa TEMIIEPATYPhI C OCA3aTCIIbHBIMU OITYIICHUAMU.

Ilepeuensv oamuuxos yugposoii rabopamopuy.’ AATIUK TEMIIEPATYPHl IIIATHHOBBIH.

Hononnumenvroe obopydosanue. nBa xumuaeckux crakana (50 Mir), MpOMBIBAIKa C AUCTUILTUPOBAHHOM
BOJIOH, CTaKaH /I CJIMBA OTPa0OTaHHBIX PAacTBOPOB.

Mamepuanvt u peaxmuenl. ATIOMAHAEBAS IPOBOJIOKA WITH rpanyIbl, 20%-HBIH pacTBOp TMAPOKCUIA HATPHS
NaOH, 10%-ms1it pactBop yrcycHO# kuciaoTel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu. 1 Pabdotats B oukax. 2. TpeOyercs cobmoaeHune Mep 6e30macHoCcTH Tpu padote ¢
THJPOKCUIIOM HATPHS M HarpeBaTeIbHBIMU IPUOOpaMHu.

Hucmpykyusa k evinoanenuro. 1.B xumudeckuii cTakan HanelTe pactop mienouun NaOH. UsmepsTe ero
temnepatypy. [lomecTure rpanyisl WM TPOBOJIOKY JIFOMUHUS TaK, YTOObI HajJl HUIMU OCTaBaJICS CIIOH
skuakoctu. Korna HauHETCS peakins, oOpaTHTe BHUMAaHKE IIKOJIBHUKOB Ha BBIJCJICHHUE Ta3a U YBETTMUCHUE
TemnepaTypsl. JKenatenapHo (eciau peakuus UAET He CIUIIKOM OypHO) MPOUTH MO KJIACCy U JIaTh IIKOJIbHUKAM
MOTPOraTh CTaKaH, YTOObI YOSTUTHCA, UTO €r0 COAEP)KUMOE pa3orpenock. OTMEThTe MAaKCUMAIIEHYIO
TeMmIepaTtypy pactsopa. I[loayueHHbIH pe3yabTaT 3aHeCUTE B TaOJIHILY .

2.TIpomoiiTe gaTuvK TeMIiepaTypsl BOAOW. B cTakaH HanelTe yKCyCHYIO KHCIIOTY Ha 1/3 o BrICOTE.
WsmepbTe e€ Temnepatypy.



He6ompmmmu nopuusiMu HaCBITIBTE THAPOKAPOOHAT HATPHS, TIOMEIINBAs JATIMKOM TeMIeparypsl. O0patute
BHHMMaHHU€ IIKOJFHUKOB Ha BbIJENIEHHUE Ta3a - NPU3HAK XUMUUECKOH peakuuu. [locMoTpuTe, Kak U3MEHSIeTCs
temnepaTtypa. OTMETbTE MUHUMAJIbHYIO TEMIIEPATYPy pacTBOpa.

[Mony4eHHBIN pe3yJIbTaT YYCHHKH 3aHOCAT B TaOMuIy. Pe3ynbraThl n3mepeHuit /HabmoneHnit

Pearupytomue BemecTsa HauanpHas TemmepaTypa pacTBopa MakcumanbHas/MUHUMAaIbHAas
TeMIepaTypa pacTBopa

PacTBOp mienouun u anmoMuHANA
PacTBOp yKCYyCHOM KHCIIOTHI 1 CO/Ia
Bui600b1: Yxa3aTh NpU3HAKUM XUMHYECKUX PEaKIUid.
Koumponvhsie gonpocu.
1. .IlpuBemute mMpHMEpHl peaKkUyi, MPOTEKAIOMHUX C BBIACICHHEM TEIUTOTHL

2. . Jlnsi moyrydeHus HeraléHoW N3BECTH Mell IIPOKAJIMBAIOT IIPH BHICOKOH TeMmeparype. K kakomy Tuiry
MO>KHO OTHECTH 3Ty peakuuto? 3.3amanue 1ig noarotoBku k A, BIIP: Tonbko xuMudeckue
SIBJICHUSI TIEPEYHCIICHBI B TPYIIIE:

1. opeHne cBeuH, BHIIAICHAE TOKACBHIX KaIlelb, KUTIeHHe BoAbI 2.CKUCcaHue IOIOYHOTO COKa, CKUCAHHE
MOJIOKa, pacTBOpeHHE Mena B yKkcyce 3. TassHue cHera, UIaBIeHHe CBUHIIA, IPOTyXaHHe KYPHHOTO Sia
4.00pa3oBaHue TyMaHa, TOPEHUE OCHIaIbCKOM CBEUHN, TOPEHIE IPUPOTHOTO ra3a

JeMoHcTpauuoHHbIH 3kcnepuMedT Ne2. «Paznoscenue 600vl IneKMPUUECKOM MOKOM»

Teopermyeckas dacte. [lepen HagamoM paboTHI caeayeT OOCYAUTH CO ITKOIBHUKAMH BOIIPOC: IPOCTHIM FUIH
CJIO’KHBIM BELIECTBOM SIBJIsieTCs BoJa. [lociie BEIIBHKEHHS YHalllUMUCS Pa3InYHbIX THIIOTE3 YUUTEIb IPOCUT
MIPENJIOKUTH BAPUAHThl UX IKCIIEPUMEHTAIbHOM IIPOBEPKHU.

OOBIYHO JIaHHBIH OIBIT PEKOMEHIYIOT IPOBOAUTE B ipubope ['ohmaHa, yCTpOICTBO KOTOPOTO SIBIISETCS
JOCTaTOYHO CJIOKHBIM JIJISI BOCBMUKIJIACCHUKOB. Y JIOOHEE €ro MPOBOAUTD B IIPUOOPE IS OIIBITOB C
EKTPUUECKIM TOKOM, UCIOJIb3YSI B KauecTBe 31eKTposuta 10%-Hblil pacTBOp rMAPOKCUIa HATPHS U
cTajpHble (JIydllle HUKeJIeBbIe) AIeKTPobl. Bo n30exanue BCrieHHBaHUS pacTBOpa NP JEMOHCTPAIIMH K
NIEKTPOIIUTY ClielyeT J00aBUTh STUIIOBBIN ciupT (Ha 4 00béMa pacTBopa sekTposura 1 066ém 95%-Horo
pacTBopa cIupTa)

[pakTryeckast yacts. L{ess paboTel: chopMHUPOBATE NMPEACTABICHHS Y YHAIIUXCS 00 aHAJIM3€ CII0KHBIX
BEIIECTB U U3MEHEHNHU MOJIEKYII CJIOKHBIX BEIECTB B XO/€ XMMUUECKUX PEAKIUH.

Lononnumensnoe 06opyoosanue: TIpUOOP AJIS OMBITOB € ANEKTPUIECKUM TOKOM; HICTOYHHK HOCTOSTHHOTO TOKA:
MPOOUpPKH - 2 TIT., MPOHYMEPOBAHHBIC; JIyIHHKA; COUPTOBKA; MPOOKH— 2 INIT, UHIIET .

Mamepuanvt u peakmugei: cnupt 3THI0BbIA, 10%-HbIil pacTBOp LIENOYN.

Texnuxa 6ezonacnocmu: PaboTtats B oukax. TpeOyroTcs crenuaabHble MEpbl 6€30IaCHOCTH pU paboTe ¢
THIPOKCHIIOM HATPHS .

HUnempyryus k goinoanenuro: 1.3aTI0THATE HIEKTPOIUTHICCKYIO BAHHY U IEMOHCTPAMOHHEIEC TIPOOHPKU
pacTBOPOM DIICKTPOJIHTA 3apaHee, 10 ypoka. 2 IIponeMoHCTpupyHTe MPUOOp yJauMest, OOBSICHHUTE €T
YCTPOMCTBO U BKIIFOUHUTE IIOCTOSHHBIN 3JIEKTPUIECKUIA TOK.

1. HaGmomaeTcs BblIEICHHE ra30B Ha AJIEKTPoaax mpudopa. OOpaTuTe BHUIMAHUE y4alIuxcs Ha TO, 4TO
OJIMH M3 Ta30B BBIICISACTCS MHTEHCUBHEH 1 3aHUMAeT B /IBa pa3a 0oJIbIInii 00bEM MO CPaBHEHHIO CO
BTOPBIM Ta30M.

2. O6CY,Z[I/IT6 Ha6moz[aeMme IMIPpU3HAKHU XUMHYECKOMN peakuunu, clenaiTe MPCAINOJI0KECHUA O TOM, B KAKUX
npoGHpKax HaxoJATCs KUCJIOPOA U BOAOPOM. 3HCKTp0J'H/I3 MpeKpaTuTe, KOraa B np06HpKax Ha6epéTC$I
OKOJIO 6 MJI BOAOpPOJa U 3 mn Kucjiopoaa .



3. OOparuTe BHUMaHHE Ha pa3UIHbIe 00BEMBI COOpaHHBIX ra30B. [IpoOupKH IIOTHO 3aKpoiiTe
MIPOOKaMHU ITOJT CIIOEM AIIEKTPONUTA. TIIEIoMIeH IyIHHON ONpeAeINTe HAINIHE KICIOpOIa B
poOupKe, TOpAIIel TyInHON TOJ0KTHTE BOIopo/. [IpemiokuTe yaammuMcest 3aHECTH Pe3yIbTaThl
HaOJIoeHM B TaONMIy. Pe3ynbTaTel HabmroneHnit

Howmep npobupku O06BEM raza HazBanue raza

1

2

Bu1600b1: OTpasuth, 4TO MPOUCXOAUT C MOJIEKYJIaMH CIOXHBIX BEIIECTB B XOJ€ XHUMUYECKOH PEaKIHi.

Konmponvuvie gonpocei: 1. M0oXKHO 71 110 BHEIITHEMY BUTy OTJIMYUTH Ta3 BOJOPOJ OT ra3a Kucjopoma? 2
Kaxue gacTurer coxpassioTest B Xo/1e MPOTEKaHUS PEAKIIN Pa3IoKEHIUS BOIBI, a KaKHe pa3pymaioTcs? 3
.Kak nokazartp, 4to B cocTaBe Caxapa comepkarcsi aTOMBI yriaepoa’?

5 3amanue s noaroroBku k 'MA, BITP. IIpu cobupanmum ra30B UCIIONIB3YIOT IPHUOOPEI, IPEICTABICHHBIC Ha
pucynke. C IOMOIIBIO, KAKWX U3 YKa3aHHBIX IPUOOPOB MOKHO coOupath Boopo? OOOCHYHTE CBOM OTBET,
WCXOJIs1 U3 CBOMCTB JAHHOTO Tasa.

Puc. 7. IIpuGops! as1st coOUpaHust ra3oB

JemoHcTpanoHHbIi skcriepuMeHT Ne 3. «3aKOH COXpaHEHHUS] MAcChl BEIIECTBY»
Teopernueckas yacTb. [Ipu u3ydeHnN JaHHOW TEMBI IIeJIeCO00Pa3HO CO3aTh MPOOIEMHYIO CUTYAIUIO, IS
paspenieHus

KOTOpPOM yJaIiecs: BEIABUTAIOT TUIIOTE36I, TPEOYIOIIIe SKCIIePUMEHTANEHON IpoBepKH. [1pu o0CcyxneHnn
MpeJI0KEHHBIX BAPUAHTOB MPOBEPKH BBIIBUHYTHIX TUIIOTE3 BOCBMUKIIACCHUKH MPEJIAraloT pa3inyHbIe
BapHaHTHl KOHCTPYKIIUHU MPHOOPOB, T.€. IPOSBIAIOT TBOPUESCKYIO aKTHBHOCTB, B X0/I¢ KOTOPOU MTPOUCKOAUT
MIEPEOCMBICIICHIE TIPHOOPETACMBIX 3HAHHH.

Ha ypoxke y4amuecs y3HatoT o padotax M. B. JlomoHocoBa u A. JIaByasbe, TOCBSIIEHHBIX OTKPHITHIO 3aKOHA
COXpaHEHHS MacChl BEIIECTB, GOPMYITHPYIOT 3aKOH, IPUXOIAT K BEIBOLY, YTO MACCa BEIIECTB B XO/I€ PEaKIINU
JOJDKHA OCTaBaThCS MOCTOSHHOHN. JI0OMBIIMCH MOHUMAHUS TAHHOTO TE3HCa, yIUTENb JEMOHCTPUPYET
SKCIEPUMEHT .

IIpakTudeckas 4acTh. HeJ’IL pa6OTLIZ OKCIICPUMEHTAJIbHO JOKAa3aThb 3aKOH COXpPaHCHUA MaCChl BEUICCTB .

ﬂOl’lOﬂHume]leoe 06opy()06aHue: BEChI TCXHOXMUMHWYCCKUE UJIN DJICKTPOHHBIC, CBCYA, KoJ10a INIOCKOAOHHAA
250 MJI; JIOXKKa IJI1 COKMI'aHH BCIICCTB.

Mamepuaﬂbl U peakmuebol. CBE€Ya.
Texnuka 6esonacHocmu: BHIOIHAT Tp€60BaHI/I$[ npu pa60Te C OTKPBITBIM IUIAMCHEM.

HUnempyryus k evinonnenuio.- Ha ppriakHBIX WM 3JICKTPOHHBIX BECaX YPAaBHOBEIINBACTCS CBEYA, a 3aTeM
VUUTENb 3aXHUraet e€. YJamuecs HaOIOAaloT, 9T0 B TCUCHHE 1 MUH paBHOBECHE BECOB HAPYIIIACTCS, YalllKa
C TOPSIIICH CBEYOH IMOTHUMAETCS BBEPX. Y YalluMCs 3a1al0TCs BOITPOCHI: «Kak MOKHO OOBSCHUTH
HabmomaeMseIit akt? Kak 3T0T (hakT cormacyercs ¢ 3aKOHOM COXPAaHEHHUS MacChl BemecTB?» O0cyKaeHue
JAHHBIX BOTIPOCOB MPUBONT YYAIIHXCS K MBICIIH O TOM, YTO SKCIICPUMEHT MPOBEAEH HEKOPPEKTHO, CIIEIyeT
M3MEHHUTH KOHCTPYKIIUIO MPHOOpA.

Yuurens 3apaHee JOIDKEH IMOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIIOTO 00bEMA C XOPOIIIO TIOAOTHAHHOM
MPOOKOM, B KOTOPYIO BCTABIICHA JIOXKEUKA.




B noxeuxe 3akpernsiercs: cBeda. Beck npubop B cbope 3apanee
ypaBHOBeIuBaeTcs Ha Becax (puc. 8) . Koraa yuaruecs mpuxoIiT K BEIBOLY, YTO OIIBIT CJIELYET POBONTH B
3aKpBITOM NPHOOpPE, YUUTEID JOCTAET BECHI C KOJIOOH, 3aXHUraeT CBeUy, 3aKPEIIEHHYIO B JIOXKEUKE, BHOCUT B
KOJIOY M IJIOTHO 3aKpbIBAaeT. Yualluecst BUAST, YTO PABHOBECHE BECOB HE HAPYIIIAETCs B XOJIE BCETO
SKCIIEPUMEHTA .

Puc. 8. [Tpubop /11 TeMOHCTpaIiK 3aKOHA COXPAHCHHUST MacChl BEIIECTB

BriBojbr:
B BrIBO1axX HEOOXOMMO OTPA3HTh TE3HC, YTO MACCA BEIIECTB MPY MPOTEKAHUM XUMHUYECKOW pEeaKInu
COXpaHseTCs

KOHmpOﬂbele 60NpOCHL.
3a,[[aHI/I${ JJI pa3BUTUA (byHKL[HOHaJ'IBHOfI I'paMOTHOCTH

1. Tlpwu ropenuu apoB octaéres 30ia. Macca 30116l MEHbIIIE MACChI B3ATHIX IS COKUraHust ApoB. Kak
MO>KHO OOBSCHUTH 3TOT (haKT?

2. ]It npUroTOBIIEHUSI MSICHOTO OYJIbOHA MOBAp B3sJI KycOK Msica Maccoit 1 kr . [Tocne Bapku Kycok
Msica ctaj BecuTh 800 r . [Touemy Macca n3MeHuach?

JeMoHcTpanuonHslil skcniepuMeHT Ne 4. «OnpejeneHue cocTaBa BO3AyXa»

Teoperuueckas yacTb. Ilepen mpoBeeHNEM SKCIEPUMEHTA YIAITUMCS HEOOXOAUMO OOBSICHUTE YCTPOICTBO
npubopa, 4YTo 03HA4AIOT AeaeHus. Taxke He0OX0IUMO YOeAUThCS, UTO MPOOKa MpUOOopa repMETUIHO
3aKpbIBaeT cocy. [IpakTudeckas 9acTb. Llesnp paboThl: SKCIEPUMEHTANIBHO ONPEAEIUTE O0BEMHYIO JOJII0
KHCJIOPOJIA B BO3MYXE .

Honoanumenvroe obopydosanue.: IPUOOP JUIS ONPENICIICHNS COCTaBa BO3/1yXa, ITaTHB, CIUPTOBKA,
CTEKJISIHHAS NaJIOYKa, Ty4HHa, CTAKaH C BOJOM.

Mamepuanvt u peaxmugwi: KpacHslii hocdop.
Texnuxa 6esonacnocmu: C OCTOPOKHOCTBIO 00pamarscs ¢ ropsmum Gpochopom.
Hnempykyusa K 8binonHeHuro:

1. KpucramimzaTop HaloJIOBUHY 3aII0JIHUTE BOAOH. Ha moBepXHOCTH BOJBI HoMecTUTE (hapPopoBYIO YaIIKY C
1-1,5 r cyxoro kpacHoro ¢ocdopa. 2.00paTuTe BHUMaHNE Ha HECOOXOMMOE YCIOBUE IKCIICPHUMEHTA
BIIQXHBIH pochop ucmonb30Bath Henb3s! @ocdopa T0KHO OBITH B3ATO OOJIBIIE, UeM TpeOyeTCs s
CBSI3BIBAHUSI BCETO KHCJIOPO/Ia, HAXOASIIET0Cs B COCY/IE.

1. Ortkpoiite npoOKy mprOopa U MOMECTUTE KOJIOKOJI B KPUCTAIUTU3ATOP € BOI0H. [lorpy3ute Kookoi B
BOJIy HACTOJIBKO, YTOOBI YPOBEHB BOJIbI COBIIA )l C HYKHUM JISJICHUEM KoJioKouia. [1py 9ToM HIDKHUIA
Kpail KOJIOKOJIa HE JIOJDKEH JIOXOAUTh JI0 JHA KPUCTAIUTM3aTopa . J{Jis 3TOro KOJIOKOJ 3aKperuTe B
MTATUBE WK IOMECTUTC HA JTHO KpHUCTAJIJIU3aTOPa ABC CTCKIIAHHBIC MMAJIOUYKH

2. CunbHO pa3orpeB KOHEIl CTEKIIHHOM MaJ0uKH, OIYCTUTE €€ B KOJIOKOJ M MojokruTe pocdop. Kak
TOJBKO (hocop 3aropescs, ObICTPO M3BJIEKHUTE NAJIOUKY U 3aKpOIiTe KoJIoKoJ mpobkoi. Konokoun
3aTOJTHAETCS TYCTBIM OJBIM JIBIMOM, COCTOSIIIIMM M3 YacTH4eK (poCcHOpPHOTo aHTHAPHIA.



3. Ipu ropennu gocdopa 00bEM Bo3AyXa BHYTPH KOJIOKOJIA BHAYAJIE OT HATPEBAHUS HEMHOTO
YBEJIMYUBAETCA, @ YPOBEHb BOJbBI B KOJIOKOJIE TIOHMKaeTes . [1o Mepe pacxoqoBaHus KUCIOpoaa
TUIAMS TIOCTETICHHO racHeT. benbiit ¢ochopHblii anrunpua pacTBopsieTcs B Bone . Cocyn
OXJIXKIIACTCS, Ta3 B KOJIOKOJIE MIOCTETICHHO YMEHBIIACTCS B 00bEME . Y pOBEHB BOJIBI B KOJIOKOJIE
MOBHIIIaeTcs . B kpucrammmzatop goneiTe BOIBI B TAKOM 00beMe, YTOOBI BHYTPH U CHAPYKH
KOJIOKOJIA YPOBHH OBLTH OJWHAKOBEI ¥ COBIIAAAJIH CO BTOPHIM JEJICHHEM KOJIOKOJIA.

6 . OTkpoiite MpUOOP U MPU MOMOIIU TOPSIICH JIyYUHBI YOSAUTECH B TOM, YTO OCTABIIUKCS B KOJIOKOJIE Ta3 He
MOJIJIEP KUBACT TOpeHUsl. Pe3ynbTaThl HAOIHO ICHUIA

Yucno neneHuii B mpuOope, 3amoTHeHHBIX Ywcno peneHuii B mpubope, 3aIOTHEHHBIX
BO3/IYXOM (10 IPOBEJICHUS PEaKIINH) razami (IocJje nposeneHus peakiiin)
Kakoii ra3 npopearuyj
BriBojbr:

B BBIBOmAX yKasarh ComepKaHue KUCIopoaa B Bo3ayxe (B %0).

Kontpossasie Bonpocsn: 1.Kakoii ra3 pacxomyetcs npu cxxuranuu gocgopa B Bozayxe? 2.Kakoit 00pEM
KHCJI0poJia B Bo3ayxe? CKOJIBKO 3TO COCTABIAET B IIpoueHTax? 3.IloueMy 1 MpoBeACHUS SKCIIEPUMEHTA
OepyT u30bITOK poctopa?

4.Kakoii ra3 ocTancs B KoJIOKoJe mocie cropanus ¢pocdopa? 5.3ananus mis moarorosku k A, BITP
VYkaxkuTe, B KaKyIO IPYTIiTy BXOASAT BEIICCTBA, 3aTPSA3HIIONINE BO3IYX:

1. BoxsAHOI nap, yrieKUcbli ras; 2.CepHUCTHIN ra3, OKCUIBI a30Ta; 3.KUCIOPO/, a30T; 4.TeIHid,
KHCIIOPO/T

9 xnacc
JdemMoncTpauuoHHblii 3kcnepumeHT Ne 1. «TemsioBoii 3)peKT pacTBOpeHHS BEIIECTB B BOJE»

Teopetuyeckas 4yacTb. PacTBOpeHHE BEIIECTB NPEICTABIAECT COOOM CII0KHOE PU3UKO-XUMHUUYECKOE SIBIICHHE,
3aBUCSIIEE OT MPUPOJIBI PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS, OT TEMIIEPATYPhl U KOHIICHTPAINH
o0pa3yromerocs pacTeopa.

IIpu pacTBOpEeHUH KPUCTAJUIMUECKUX BEILIECTB B BOJE IPOUCXOAAT TPU OCHOBHBIX Iporiecca. 1.Pa3pymnienue
KPUCTAIMYECKOH PEeLIETKN pacTBOPSIEMOro BEIECTBA — IHAOTCPMHUUECKUH IpoLecc.

1. T'mpparamys, T.e. B3aUMOACHUCTBHE YaCTHI] (MOHOB MITH MOJICKYJ) pACTBOPSEMOTO BEIIECTBA C
MOJIEKYJIaMHU BOJIbI — 3K30TepMHUUecKui poriecc . 3.IlepeHoC ruapaTUPOBaHHBIX YaCTUI] OT TPAHHULIBI
KpPHCTAIDI-PAcTBOP B 00IIHif 00BEM pacTBOpa, STOT MPOIIECC HE COTPOBOXKIACTCS HU BBIICIICHIEM, HU
MOTJIOLIEHUEM TEIUIOTHI.

B 3aBucHMOCTH OT TOTO, TEIIOBOH A PEKT KAaKOro U3 ABYX MPOLECCOB (Pa3pyIIeHNE KPUCTaIIA W
THApaTalds 4acTHI) peobiamaeT, oOmuil TeruioBoii 3(h(eKT pacTBOPEHUS MOXKET OBITh BETHUYNHON
TIOJIOKUTENIbHON WM OTPUIIATENHHOM.

INpaxTudeckas yacTs. []ens pabomei: onpeaennTs TeIIoBol 3G eKT pacTBOPEHUs CEpPHOM KUCIIOTH,
TUAPOKCHIA HATPUSA U HUTPATa AMMOHHUS

Ilepeyenv damuuxos yugposoii rabopamopuy: NATINK TEMIEPATYPHl IUIATHHOBHIN .

Jlononnumenvnoe 06opyoosanue: ctakat Ha 150 M1 — 3 IIT.; CTEKJISTHHAS MMAJI0YKA; IIPOMBIBAJIKA; MEpHAS
MpoOMpKa; MIaTesb — 2 T .

Mamepuaﬂbz u peakmuenbl.: CEpHasA KUCJIOTA (KOHH ), TUAPOKCHU HATpUs KpI/ICTaJIHPI‘IeCKI/Iﬁ; HUTpAT aMMOHHA .

Texuuxa 6ezonacnocmu: 1.CepHas KUCIOTA U TUIPOKCU]] HATPUS ABISIOTCS arpECCUBHBIMH BEIIECTBAMU.
Heo0xomumMo octeperaThes UX IMOTATaHU HA KOXY B oexIy. 2.bepeus rmaza! 3.Heo0xoaumMo NOMHHUTE
MIPaBWIIO pa3BeleHus KUCIOT. 4.Ha pabouem MecTe MOIDKHEI OBITH HEHTPATU3YIOIIHE CpeAcTBa: 2%-Hble
pacTBOpHI THAPOKAapOOHATA HATPHS M YKCYCHOM KUCIIOTHI.

HHcmpym;uﬂ K 6blNOJIHEHUI0.

1.B nepsbiii ctakaH HaneiTe 50 mut Bojbl. 2.C MOMONIBIO 1aTYHKA ONIPEICNIUTE €€ TeMIIepaTypy.



1. Otmepsre 10 MIT KOHIIEHTPUPOBAHHON CEPHOM KICTIOTHI U MEIUICHHO, IIPH ITEPEMEITIBAHUH PACTBOPA
CTEKILTHHOH MAJIOYKON BIIMBANTE CEPHYIO KHCIOTY. OOpaTHTe BHIMAaHIE Ha TIOPSIIOK CMETITHBAHS
BOJIbI U CEpHOM KHUCIOTHI! Crieante 3a U3MEHEHUEM TeMIIEPaTyphl PU PACTBOPEHUH KUCIIOTHI.
Hawmbonee BrICOKOE MOKa3aHUE TEMIIEPATYPHI 3aHECHUTE B TAONUITy. JlaTurK TIIATETBHO MPOMOiiTe
BOJIOM.

2. Bo BTOpOIi cCTakaH MOMECTUTE OKOJIO 8 T TBEPAOTO MOPOINKA THIPOKCHIA HATPHUS U BieiTe 50 M
BoJIbI. OMyCTHTE AaTYUK TEMIIEPATyphl U IiepeMeliaiTe pacTBop. OTMETHTE CaMO€e BHICOKOE 3HAUCHUE
TeMIepaTypsl. THiaTeabHO IPOMOMITE AATYUK BOJOM.

3. B Tpernii crakaH HackIbTe 15 T MENKOKPUCTAJUTMYECKOTO HATPAaTa aMMOHUS U nipuuieiite 50 Mt
BOJibl. OmycTuTe NaTUUK TEMIIEPaTyphl U OBICTPO NepeMelaiite pactBop. Haubosee Hu3koe 3HaueHue
TEMIIEpATyphI 3aHECUTE B TAOJIULLY.

PesynbTaThl M3MepeHui/HaOFO ICHIIA

Uccnenyemas cuctema JuctunnmpoBanmas Boia = Boaa + NaOH
Temneparypa, °C

Buisoow.

OTpasuTh, Kakoi TeroBoi 3 ekt mpeodaagact Mpyu PaCTBOPEHUH B BOJIE CEPHOM KHCIIOTBI, HUTpaTa
AMMOHHUSI, TUIPOKCH/IA HATPHSI.

KOHmpOﬂbele 60NpOCHL.

1.06’b$[CHI/ITe, Mo4YeMy Hnpu pacTBOPCHHUU OJHUX BCIICCTB B BOAC BBIACIIACTCS TCIUIOTA, APYTHUX —
norjaomacTcCs. Z.HpeI[HOJ'IOX(I/ITC TETI0BOM 3(1)(1)6KT mnponecca paCTBOPEHUA B BOJAC THAPOKCHU A KaJIHs.

[IpaxTnueckas padora Ne 1. DeKTpOIUTHI U HEINEKTPOIUTHI

Teoperuyeckas yacTb. [Ipu pacTBOpeHNH B BOJIE MIOHHBIX COSAMHEHUH MOAPHBIE MOJIEKYIIBI BOJBI OKPYXKAIOT
(coMpBaTHPYIOT) 3apsDKEHHBIC HOHBI, IEPEBOIS UX B pacTBOP. MOJEKYIsIpHBIE COSIMHCHHS COTbBATHPYIOTCS,
HO HE paclaaloTcs Ha MOHBI . B mepBoM citydae pacTBOp MPOBOAMT dJEKTPUUECKHUI TOK, BO BTOPOM HET .

OmnpeenuTh IPUHAIIEKHOCTD BELIECTBA MM PACTBOPA BEIIECTBA K AJIEKTPOINTAM MOXHO IPH IOMOLIN
M3MEPEHUs IIEKTPOIIPOBOAHOCTH. ECITH 35IeKTPOIPOBOJHOCTH BEJIMKA, TO UCCICAYEMbIH OOBEKT —
anekTponuT. Ecin 3Hauenue snekrponpoBoaHocT MeHbie 20 MKCM/CM, TO 3TO HEAJIEKTPOJIHT .

IIpakTHueckas 4acTb.

Heﬂb pa6ombl: OIPCACINTD NPUHANJIC)KHOCTD BECIIECTB, cMecei BellecTB U pacTBOPOB BEHICCTB K
QJICKTPOJIUTAM U HEIJICKTPOJIUTAM

Iepeuens damuuros yugposou rabopamopuu: NATIUK IEKTPONPOBOIHOCTH . JJOTIONHUTENBEHOS
obopynoBaHue: cTakanbl Ha 50 MIT; IITATHB € 32KMMOM; MPOMBIBAJIKA . MaTepuasbl U PeaKTHBBI:
JUCTIIDIMPOBaHHAs BoJa; 10 20 MIT STHIIOBOTO CIIUPTA, OCH3MHA, KEPOCHHA; 5%-HOTO pacTBOpa caxapo3bl,
pactiopa crimpra (1:1), 5%-Horo pacTBopa xjopuaa Hatpus; 5%-HOro pacTBopa XJI0poBoaopoa; 5%-Horo
pacTBopa THAPOKCHA HATPHUs, IIOBApEeHHAs colb (TBEPAst), caxap (TBEPABIN) .

Texnuxa 6ezonacnocmu. Ilpu paboTe ¢ TOPIOYNMHU KUIKOCTAMU (CIIUPT, OEH3WH, KEPOCUH) BOJIU3HU NE JOIDKHO
OBITH OTKPBITOT'O OTHSL.

HHcmpyKuuﬂ K 6blNOJIHEHUIO.!

1.B cTakaH MOMeCTHTE MOBAPEHHYIO COJb M OMYCTHUTE B CTAKAII IATYHK AJIEKTPOIPOBOTHOCTH . [IpoBOANT it
COJIb DIIEKTPUUYECKHAN TOK?

2.AHanornyHble IEHCTBUS TIPOBEUTE C CaXapO30i .

3. B crakan Haneiite 20 MIT HicCTIelyeMOTO PacTBOpa.

OnycTuTe B HETO JATYHMK AJIEKTPOIIPOBOIHOCTH, 3aKPEIUIEHHBIN B Janke mraTuBa. Habmromaiite 3a
M3MEHEHHEM 3HAYCHUS 3JIEKTPONpoBONHOCTH. Korma mokaszaHus NaT4MKa MEPEeCTaHyT HW3MEHSTHCS,
3aMUIINTE eT0 3HAUYCHHE B TAOJIHILY .



1. O6paTI/ITe BHUMaHHE! I[aT‘II/IK IMOCJIC KaXXKJA0I'0 OIIbITAa TIIATEJIbHO IPOMBIBACTCA BOJOI. 0.3aTem
JaTYUK OITYCTUTC B CJ'Ie,E[YIOH_II/Iﬁ PacTBoOp . AHallornJIHbIC JIeUCTBUS npo,uenaﬁTe CO BCEMU
pacTBOpaMu. PeSy.HI)TaTBI I/ISMCpeHI/Iﬁ

MNa Hazpanue BemiectBa, pacTBopa 3HaYeHHE JICKTPOIIPOBOJHOCTH, MKCM/CM DJEeKTPOJIUT WU HE:
OIbITa

I

-
Fat

Konmponvnsie onpocwi.’

1.00parmiaroT BHUMaHKE, YTO HU TUCTHIDIMPOBAaHHAS BOJA, HU TBEPAAs COJb HE TIPOBOIAT DJIEKTPHUIECKOTO
ToKa. TeM He MeHee pacTBOP COJIH B BOJIE MMPOBOIMT AJIEKTPUUYESCKUI TOK. DTO 3HAYHT, YTO B PACTBOPE OTKY/Ia-
TO MOSIBJIAIOTCS TOJBMKHBIE 3apsibl. [1os1 3To HaOMOIeHHE BBOIST OMPEIEICHUE SIIEKTPOJINTA U MEXaHU3M
3JIEKTPOJIUTHUECKON JUCCOLIUALIUN.

2 . Bcerna m BoJHBIC paCTBOPBI BEIIECTB MPOBOIAT deKkTprdeckuid Tok? He Beerna, T.e. HEKOTOPBIE
BEIIECTBA HE JAI0T HOHOB IPH PACTBOPCHUH . DTO — BEIIECTBA C MOJICKYSIPHON KPUCTAITHICCKOM PEMIETKOM.
3.3amanms g moarotosku k 'MA, BITP

A) K xoporImo pacTBOpUMBIM 3JIEKTPOIMTAM OTHOCSITCSI:
l.runpokcun Gapus;

2.pochar maruus;

3.cynpun memu(Il);

4 xapOoHAT KanblIus.

b) Dnexkrpuueckuii Tok
[IPOBOINT :

1.pacTBOp 3TUIIOBOrO CIIMPTA;
2.pacTBOp TJIMLEPHUHA;
3.pacTBOp TIIOKO3BI;

4.pacTBOp TUAPOKCHAA KATBITHS.

JlaGopatopHbiit orbiT No 1. «BimsiHUEe pacTBOpPHUTENST HA JUCCOIMAITUIOY

TeopemquKaﬂ yacTe. Bo MHOTHX XJopuaax NepexoaHbIX MCETAJIIOB CBA3H MMCIOT B 3HAYMTEIBLHOU MEpe

KOBAJICHTHBIN XapakTep . MalonoJsipHbIe pacTBOPUTEINH (CIIUPT WU alleTOH) COMBBATHPYIOT MOJICKYJIIBI
nenukoM. [Ipu no6aBIeHNN BOIBI OHA CONBEBATHPYET MOHBI, BBI3BIBAS JICKTPOIUTHUCCKYIO JHCCOMUAIINAIO
LIBeT pacTBOpa mpH 3TOM H3MEHSETCS, a IEKTPOIPOBOTHOCTH PE3KO BO3PACTALT .

[IpakTuueckas yacTb. Llenb paboThl: chopMHUpPOBaTH pEACTABICHHE O POJIM PACTBOPUTEIS B
3JIEKTPOIUTHUECKON JUCCOLIMAIINY.

Ilepeuensy damuuxoe yugposotl n1abopamopuu. AATIYUK DIEKTPOIPOBOAHOCTH
Jononnumenshoe 06opyooganue: Ba BBICOKHX XUMUUYecKHX cTakaHa (50 Mir); CTEKISHHAS Manoyka.

Mamepuanvt u peaxmugor: CuCl2 6e3BomHBIH (MIMeeT KOpUIHEBHIH 1BeT . [loydaroT, HarpeBas
KPUCTAIDIOTHAPAT B YAIIIKE JJIs BRIIAPUBAHUS . XPAHAT B IVIOTHO 3aKPBITOM COCY/IE); alleTOH MM CIIHPT .

Texnuxa 6ezonacnocmu: 1. Ciupt ¥ alileToH — roproyrie Bemectsa. He ucrnonbp30BaTh OTKPHITOE MITAMSL.
CriennaibHbIe MepbI 0€30MACHOCTH MPH pab0Te C TOPIOYUMHE KHUIKOCTSIMH. M30erath nonaganus coyei Meau
Ha KOXY U OJICXKY, TAK KaK OHH SITIOBUTHI.

2 . IIpu nomagaHuy CMBITH XOJIOTHOM BOJIOH 0€3 MbLa.
Huempykyus Kk 6bIn0IHEHUIO:!

1. B xumunueckuii ctakad HaceinbTe 0,5 T 6e3BoaHoro xmmopuaa Meau (11) CuCl2 u naneiite 25 mi
CIIMPTA WITK alleTOHA .

2. PacrBOpuTE BelIeCTBO, HEPEMENIHBAs COAEPKUMOE CTaKaHa CTEKIIHHOM nanoukoii. Eciu pacTBopuTh
COJIb IIOJIHOCTBIO HE yAa&Tcsl, aKKypaTHO CJICHTe MOJIy4eHHBII PacTBOP B IPYroi CTakaH.



3. HOpr3PITC B paCcTBOp LIYII AATYUKA SJICKTPOIPOBOAHOCTH U U3MEPHTE IJICKTPOIPOBOJHOCTD .

4. OOpartute BHIMaHHE Ha IIBET pacTBopa. [Ipuneiire k pactBopy 25 mi Bowl. [lepememaiite, oOparure
BHHMAaHHE HA U3MEHEHHUE OKPacKH. 5./13MephTe 3IeKTPOIPOBOJHOCTH MTOJIYYESHHOTO PacTBopa .

PesynbTaThl M3MepeHuil/Habmro1eHuiA

Bemiectso | D1eKTpONPOBOAHOCTH B CIHPTE (AMETOHE)) DRI OBONEHOOTE LI0NEE T0FaBRERUA



Xsopun e (I
Bbv1600vb1: OTpa3uTh BIUSHUE PACTBOPHUTEINS HA IEKTPOIPOBOIHOCTH COJIH.

Koumponvuwie 6onpocut. 1.0 9€M CBUIETEIBCTBYET POCT JIEKTPOIIPOBOTHOCTHU COJIH MTPH TOOABICHUN BOIBI?
2 . [louemy n3mensiercs useT pacteopa? 3 . Kak BimsieT mpupo/ia pacTBOPHUTEIS Ha AIEKTPOIUTHICCKYIO
JIUCCOLMALIIO?

Jlaboparopubiit onbIT No 2. «CHIbHBIC U ClIa0bIe JIEKTPOIUTHDY
Teopernyeckas 4acTb. DIEKTPOJIUTAMH HA3bIBAIOTCA BEILIECTBA, pacalalolIfecs Ha HOHBI BCIIEICTBUE
3IEKTPOIIUTHYECKON

JIccoranun. PacTBOPHI 2IEKTPOIIMTOB SIBISIFOTCST IPOBOAHUKAMH BTOPOTO POJIA, TaK KAK MPOBOJIST
3JICKTPUIECKHUN TOK 32 CUET HOHOB. [10 CITOCOOHOCTH K AJIEKTPOIUTHYCCKON TUCCOITUAIIH DJICKTPOIHUTHI
YCIIOBHO PA3JIEISIIOT HA CHIIbHBIE U ci1a0ble. CHIIbHBIC 3JIEKTPOIHUTHI MPAKTHYECKHU TIOJTHOCTHIO
JIMCCOIMUPOBAHBI HA MOHBI B pPa30aBICHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOPTaHHUYECKUE COJIH,
HEKOTOpbIE KUCJIOTHI U MIEIOYN

CnaOsle 3JICKTPO- JIUTHI JIMIIb YaCTUIHO JUCCOIIMUPOBAHBI HA NOHBI, KOTOPBHIC HAXOAATCA B JUHAMHUYCCKOM
PaBHOBECHUU C HEAUCCOTUNPOBAHHBIMU MOJICKYJIAMU . K crmabemm QJICKTPOJIUTAM OTHOCATCS MHOTHUEC
OpPraHn4CCKUC KUCJIOThI 1 OCHOBAHUA .

IIpakTuyeckas 4acTh. UEJlb pa6ombz: ONPECAC/INTD, SABJIAKOTCA JIM BBIAAHHBIC BEIIECCTBA CUJIbHBIMU WUJINA
caa0bIMHU QJICKTPOJINTAMU Ha OCHOBAHUH U3MEPCHUS IJICKTPOIIPOBOJHOCTH UX PACTBOPOB

Ilepeyenv damyuxos yugpposoii radopamopuu. TATIAK SIEKTPOIPOBOAHOCTH .

Honoanumenvroe 06opydosanue.; TpU XUMHIECKHUX cTakaHa (25-50 M), mpoMBIBaNIKa C TUCTUIITAPOBAHHOM
BOIONH .

Mamepuanet u peaxmusbl: 10 %-Hbie pacTBOPHI COJISTHOM, a30THOH U YKCYCHOH KHCJIOT (JKEJIaTeIbHO B
KarnesibHUIaX ); (UIbTpoBajbHAs Oymara

Texnuxa besonacnocmu: Cobmionaiite Mepsl 6€30MaCHOCTH TIPH paboTe ¢ KUCIOTAMH U IIET0YaMH.
Hnempyxkyus k 8b1n0IHeHUIO:

1. B tpu crakana HaneiiTe mo 25-50 MJ1 TUCTHUIUTMPOBAHHON BOJIBI.

2. B mepselii crakan f06aBbTe 1 Karuio yKCyCHOHW KHCIOTHI, BO BTOPOi — COJIATION, B TPETUH — a30THOM.

3. H3MepbTe IeKTPOIPOBOAHOCTE KAKIOTO PACTBOPA, BEITHUPAS IIYT (BIIBTPOBAIBHOM OyMaroi mociue
KaX10T0 m3MepeHus . Pe3ynpTaTs namMepeHuit

Ne 3HaYeHUE AJIEKTPONPOBOIHOCTH, MKCM/CM HazBaHue BBIJAHHOTO BELIECTBA

3

Bb1600b1: OTpasure NpUHAIIICKHOCT BEIIECTB K CUIBHBIM H CIIa0BIM 3J1eKTpoanTaM. KOHTPOIBHEIE BOIIPOCHL:

1.TTouemy pacTBOp COJITHOM KUCJIOTHI JIy4llle MTPOBOJUT JIEKTPUUECKUNA TOK IO CPABHEHUIO C PACTBOPOM
YKCYCHOM KHCTOTHI? 2. K KaKuM 3JIEKTPOJIUTaM OTHOCUTCS PACcTBOP a30THOM KUCIOTHI? 3 . 3aanue uis
noarotoBku k I'1A, BITP

®opmyIBl TOTBKO CTA0BIX JIEKTPOIUTOB MPEICTABICHBI B PAMY:

10g! |2 ||2 lI2 4 o|y2 3 y|||20 Il2 n :03 Moty 4 IIlII2 =

JemoncTtparmonHsi onbIT No 2. «/3ydeHne BIUSHUS pa3IHYHBIX (PAaKTOPOB HA CKOPOCTH PEAKIUN




Teopernyeckas yacTb. CyniecTBYIOT pa3Hble MOIU(PHUKAIIUH TPHOOpa T H3yYSHHUS XUMHISCKUX peakivii. B
OJTHOM KOHCTPYKITUH POJIb peaKTOpa BBITMOJIHACT 0ObIYHASA MPOOUPKA, B APYroi, 00Jiee COBPEMEHHOU, — COCY/
JlanmorbTa.

OnHaKo TeXHHUKA JEMOHCTPAIMU SKCIIEPUMEHTa 0CTaéTCsl OJJHHAKOBON. MeHsIeTCs JIUIIb MOPSIO0K
CMEIIMBaHUsI pearupyronux semects. CHavana B mpoOUPKY-peaKkTop 3aJIMBACTCS PACTBOP KUCIIOTHL, & B HETO
noMeniaeTcs TBEPAOE BEIIECTBO (IIMHK, MPaMop).

[paktudaeckas 9acTb. L{enb pabOThI: U3yYUTH BIUSIHUAE PA3TUYHBIX (PaKTOPOB HA CKOPOCTH XMMUYECKOU
peaKIyH.

Ilepevenv oamuuxos yugposot radbopamopuu: NATIUK TEMIEPATYPHl IUIATHHOBEIM.

HononnumenvHoe 060pydosarue: pudOp ISl U3y4EHHsI CKOPOCTH XUMUYECKHX PEAKIU; JIeKTpHIecKast
[UTMTKA; CTaKaH XUMHIeCKHi Ha 250 MIT; IIaTesb; KPUCTAIUTU3aTOP U1 IPOMbIBAHUS cOCyn0B JIaHI0I1bTa;
npodupku [1X-21 (3 mr.).

Mamepuanvt u peakmugol. consgHas kucyiota (4%-upii); consHas kucnota (10%-Hbli1); KycOuKn MpaMopa;
TIOPOIIIOK MpamMopa; yKcycHast kuciota (6%- Hblif); HHK; mepokcu Bogopoa (3%-Hslil); AMOKCHI MapraHiia

(V)

Texnuxa 6ezonacrocmu. CodIIONaTh MpaBuIa paboTHI ¢ KHCIOTAMHU W HATPEeBATEIBHBIMHA AJICKTPUIECCKUMH
pubo- pamu .

HHcmpyKL;uﬂ K 8blNOJIHEHUIO.
Omnslt 7. Biusgane MpUPOABI pCarupyromux BEIICCTB Ha CKOPOCTh XUMHUYECKOH peakun

B ontHO xoneHO cocyna JlanmonsTa HaselTe 3 Mt 1 M pacTBOp yKCycHOU KucnoThl ( 6%-HbIl pacTBOp), B
JIpyroe KOJICHO TIoMecTUTe 2-3 TpaHyJIbl IIMHKA. Bo BTopoii cocyn JIan- monbTta Hamjete 3 mur 1 M cosstHOH
KHCTOTHI ( 4%-HBII), B Ipyroe KojeHO — 2-3 TpaHyJsl UHKA . [Ipucoeaunute cocyasl JlannomsTa K
MaHOMETPHIECKUM TPYOKaM.

Obpamume énumanue! OIHOBPEMEHHO IepelieliTe KUCIOThL B cocyaax JIaHobTa K rpaHyIaM LUHKA.
CpaBHHTE YPOBHH )KUAKOCTH B MAHOMETPHIECKHX TPyOKax. VUaliecs AenaoT BEIBOI O Pa3HOH CKOPOCTH
XUMHYECKUX PEaKIUi .

Onvim 2. BnusHue KOHIGHTPAlMH PEardpyIOIINX BEMIECTB HA CKOPOCTh XUMHYECKOH PEaKIuu

B onHO xoneHo cocyna JlanmonsTta Hanete 3 mit 4%-HOH COJISTHOM KUCIIOTHI, B IPYTO€ KOJIEHO TTIOMECTHTE
2-3 rpanynsl mmHKa . Bo BTOpOIit cocyn Jlanmonbra Haneiite 3 Ma 10%-Ho#t CONSHOM KUCTOTHI, B IPYToe
KOJIeHO — 2-3  rpaHy’ibl nuHKa. [Ipucoenunute cocyasl JIaHI0IbTa K MAHOMETPUYECKIM TPYOKaM.

OGpaTI/ITe BHUMaHHeE! OI{HOBpeMeHHO Hepenel‘/'lTe KHCJIOTBI B COCy1ax JlangonbpTa K rpaHyJlaM UHKaA.
CpaBHI/ITC YPOBHH )XKUJIKOCTH B MAHOMETPHUICCKUX pr61<ax. VYuaruecs aeaarT BBIBOJI O pa3H0171 CKOpPOCTH
XUMHUYCCKHUX peaKIII/Iﬁ.

Onvim 3. BnusiHue TeMIepaTypbl PeardpymoIIiX BEIIECTB HA CKOPOCTh XUMHUUYECKOH pPeaKiuu

B oxno xoneHo cocyna Jlangoneta Haseiite 3 mit 10 % cosistHOM KHCIIOTHI, B PYroe KOJIEHO oMecTuTe 2-3
rpaHyJsl IMHKA . Bo BTOpOit cocyn Jlannonbra Hamelite 3 mi 10%-HoM couisi- HOM KUCTIOTHI, HAarpeTol Ha
BonsiHOM Gane 1o 50 °C, B ipyroe kojeHe— 2-3 rpaHyisl IHKA. [IprcoenunauTe cocyapl Jlanmonbta k
MaHOMETPHYICCKUM TpyOKaMm.

O6partute BHIMaHMe! OIHOBPEMEHHO TIepeIieiTe KUCIOTH B cocynax JIaHmoapTa K rpaHyiaM [UHKA.
CpaBHUTE YPOBHU )KHIKOCTH B MAHOMETPUICCKIX TPYOKaxX. Y darirecs AeJatoT BEIBO O Pa3HOI CKOPOCTH
XUMHUYECKUX PEAKIUN

Oneim 4. Bimsaue TOBEPXHOCTH CONPUKOCHOBEHHUS PEArUpYIONIIUX BEIIECTB HAa CKOPOCTh XUMHYECKOM
peaxkimu

B onHO KoneHo cocyna Jlannonpta Haneire 3 Mt 4% —HOM COISTHON KUCIIOTHI, B IPYToe KOJICHO TIoMecTuTe 1 1
Mpamopa, B3SATOro B BUIE Kycouka. Bo Bropoii cocyn JlanmonbTa Hanevite 3 M 4% —HoH COJISTHO# KHCIIOTHI, B
Jpyroe kojeHo — 1 r nopouika mpamopa. IIpucoeaunute cocyasl JlaH107d6Ta K MAHOMETPUIECKUM TPYOKaM.



Oﬁpamume BHUMaHHeE! OZ[HOBpeMCHHO nepeneﬁTe KHCJIOTBI B COCyaax JlangonbTa K MpamMoOpy OHUHKa.
CpaBHI/ITe YPOBHH X XUAKOCTH B MAHOMETPHUICCKUX TPY6K8.X. VYuyamuecs AeaarT BEIBOJI O pa3H0171 CKOPOCTH
XUMHUYCCKHX peaKHI/Iﬁ.

Onvim 5 BrusHue KatanuzaTopa Ha CKOPOCTh XMMHYECKOH peakiuu

B crakan ¢ Bojo#, HarpeToit 1o 50 °C, momecTture 2 AeMOHCTpalMOHHbIe TPoOupku ¢ 2 Mi 3% -HOTO
pacTBopa mepokcuaa Boaopoaa. BeimepkuBaroT MpoOHPKHU B BOE OKOJIO 2 MUH. 3BIIeKnuTe TPOOHPKH U3
BOJITHOH 0aHU U MPOJEMOHCTPUPYHTE YUaIIUMCS Pe3yIbTa®— Ha CTCHKAX MPOOUPKH MOSBIIIUCH ITY3BIPEKU
rasa Kkucyiopoja. B oHy u3 npobupok BHecUTe Ha KOHUMKe mimatesst auokcun mapradna (1V) . Habmopaor
SHEPTUYHOE BBIJCTICHUE KHCIOPOIa.

Konmponvuvie sonpocwl. 1.0T Kakux (PaKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOH peakuu? 2.ITouemy
pasnioxeHre MepoKCUIa BOJOPOIa B IPUCYTCTBIK Tuokcuaa maprania (IV) cuauana unér ouenb ObICTpO, a
3aTeM 3aMeisieTcs?

1. 3aganust nnst pa3BUTHS (QYHKIMOHAILHON TPaMOTHOCTH:

ch

v

B 1pu oarHakoBbIe TPOOUPKH YUEHUKH HAJIWIK IO 5 MJI pacTBOpa
COJISTHOW KUCJIOTHI OJJMHAKOBOM KOHIIEHTpAIMU. B nepByto MpoOHpKY MOJIOKUIHA CTPYKKHU JKejie3a, BO BTOPYIO
—CTPYKKHU IIUHKA, B TPETBIO — CTPYKKH HEM3BECTHOTO CBETIIOTO SPKO OIECTSINETo

mertaiuia. Hanbonee HHTEHCHBHO BBIACJICHUC I'a3a Ha6J'IIO,E[aJ'H/I B TpeTI:efI HpO6I/IpKC C HCU3BCCTHBIM MCTAJIJIOM.
Bo BTOpOﬁ np06HpKe C IMHKOM MHTCHCHUBHOCTD BBIJICJICHUA Ira3a ObL1a MCHBIIC, YEM B TpeTBeﬁ. B HepBOﬁ
HpO6I/IpKe C KCJIC30M MHTCHCHUBHOCTD BBIACIICHUA Ia3a OblIa HAMMEHBIIIEH.

a)/leficTBHE KaKoro (pakTopa, BIHMSIOIIEr0 Ha CKOPOCTh peaKiu, Habmoaanu y4yammecs? 6) Kakoit meTamt
MOT HaXOJIUTKCS B TPETheH NpoOupKe? 3aMuIInTe Ha3BaHUE METAIlIA.

1. Ha rpa(in/n(e MpeacTaBjI€Ha 3aBUCUMOCTb KOHIICHTPAIIUH UCXOAHBIX BEIICCTB U IPOAYKTOB PECAKIINU
OT BPEMCHU MMPOTCKAaHUA PECAKIINN:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIICHTPAIIUH UCXOTHBIX BEIIECTB U MPOYKTOB PEAKIIUH OT BPEMCHU
MIPOTEKAHUS PEAKIIH

Onpenenure, Kakasi KpUBasi OMMMCHIBAET N3MEHEHHE KOHIICHTPAIIHA UCXOTHBIX BEIIECTB, aKaK a—< MPOTYKTOB
peakumn
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