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IMosicHUTe/IbHAS 3aNHMCKA
Pabouvas mporpamMma 1o XMMUU Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHUsl COCTaBJIEHA HA OCHOBE MOJIOKEHUNH U
TpeOoBaHUil K pe3y/IbTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBl, IIpe/icTaBiIeHHbIX B DeaepaibHOM
rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO O0IEro 00pa3oBaHMs, YTBEPKACHHOTO MTPUKA30M
MunucrepcTBa o06pazoBanust U Hayku PO Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHOIi mporpaMMbl BOCITUTaHUS,
OcHoBHol 00pa3oBatensHOM nmporpammbel MAOY «Tanerkas COI» ocHOBHOTO 00IIeT0 00pa3oBaHus,
AnlantupoBaHO# MporpaMMbl OCHOBHOTO 00111ero oopazoanuss MAOY «Taneukas COIy», npumepHoi padbodeit
nporpamMbl  MIHCTUTYTa cTpareruu pa3Butus oopazoBanus Poccuiickoit Akagemun odpazoBanus M, 2021
B COOTBETCTBUU C
- [Tonoxxennem o pabodeit mporpamme yae6Horo npeamera, kypca MAOY «Tanenkas COLLDy.
U OpUEHTHpPOBAaHA HAa peallM3allii0 B LIEHTPE OOpa30BaHUs ECTECTBEHHOHAYYHOM M TEXHOJIOTHMUYECKOM
HanpasiieHHocTel «Touka pocra», coznanHoro Ha 6aze MAOY «Taneukas COLI» ¢ nenbio pa3BUTHUS Y
00y4aroluXcsl €CTECTBEHHOHAYYHOH, MaTeMaTH4eCKOl, HH()OPMAIIMOHHON TPaMOTHOCTH, (hOpMHUPOBaHUS
KPUTHUYECKOIO M KPEaTHMBHOI'O MBILIUIEHUS, COBEPLIEHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAyYHOU U
TEXHOJIOTUYECKOW HAINpPaBICHHOCTH, a TaKXe JJIs MPAKTUYECKOW oTpaboTKM ydueOHOro marepuasa Mo
yaeOHbIM TIpenMeTaM «Dusukay, «Xumus», «buosorus, «TexHOIOTHsI.

Ha 6a3e wnentpa «Touka pocta» oOecriednBaeTcsl peaiu3anus 00pa3oBaTENbHBIX MPOrpaMM
€CTECTBEHHOHAyYHOW M TEXHOJIOTMYECKOM HampaBiIeHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBHM C
TpeOOBaHUSIMU 3aKOHOZAATENIbCTBA B cepe obOpazoBanHus U ¢ ydérom pexomeHaauuii denepambHOrO
omeparopa ydyeOHoro mpeamera «Xumus». OOpazoBaTelibHas NporpaMma MO3BOJISIET HHTETPUPOBATH
peannzyemMble 37eCh MOIXOJbl, CTPYKTYpY U COJEp:KaHWE MpPH OpraHu3aluu OO0ydeHHs XUMHH B 8—9
KJIaccax, BRICTDOGHHOM Ha 0a3e Jr000ro M3 JOCTYMHBIX yueOHO-MeTonudeckux komiuiekcoB (YMK).
Hcnonk3oBanue o0opynoBaHUs IIEHTpa
«Touka pocTay M03BOJSET CO31aTh YCIOBUS:

* Ui pacIIUPEHUS COIePKAHUS IIKOJILHOTO XUMUYECKOTO 00pa30BaHus;

* J1JIs1 IOBBIIIEHUS IO3HABATEIHHONW aKTUBHOCTH O0YYarOIINXCs B €CTECTBEHHOHAYYHOM 00J1acTH;

* NS Ppa3BUTUS JIMYHOCTH peOCHKa B Ipolecce OOyYeHHs XUMHH, €ro CIIOCOOHOCTEH,
(GbopMUPOBaHUS U YIOBIETBOPEHUSI COIIUAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

17151 pabOThl ¢ OAAPEHHBIMU IIKOJIbHUKAMH, OPraHU3allMd UX Pa3BUTUS B PA3IUYHBIX O0JIACTAX
00pa3oBaTeNbHON, TBOPUECKOMN AEATETHHOCTH.

[Tpumensist g poBbie 1adOpaTOPUHN Ha YPOKAX XUMHH, YYalIUECs] CMOTYT BBIIIOJHUTH MHOKECTBO
71a00paTOPHBIX PAOOT M SKCIEPUMEHTOB 10 MPOTrpaMMe OCHOBHOM IMIKOJIBI.
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Kpatkoe onrcanue moaxoa0B K CTPYKTYPHUPOBaHUIO MaTepPHUAIOB
B oopazoseamenvnon npozpamme (OIl) npedcmasnenst caedyroujue pazoenvl:
1 .Metoabl U3y4eHHs BEIIECTB M XUMHUECKUX SIBJICHUMN. DKCIIEPUMEHTAIbHbBIE OCHOBBI XUMHUH .
2 . llepBoHauanbHble XUMUUeckre NMoHATUsA . 3 . PactBopbl. 4.0CcHOBHBIE KJIacChl HEOPTAaHUYECKUX
coenuHeHH. 5. Teopus MEKTPOTUTHUECKON nuccoruanuu. 6. XuMHU4ecKue peakiuu. 7. XuMHIecKue
3JIEMEHTHI (CBOICTBA METAJNIOB, HEMETAJIOB U UX COCTUHEHUIN).

B ocHOBY BbIjIC/ICHHS TAKUX PaA3JIETIOB 3aJI0KEH XUMUUECKUH HKCIIEPUMEHT, TPAJAUIIMOHHASI CUCTEMA
n3ydeHuss XuMuu. OCHOBHOU (OpMOM y4eOHOH MeATeTbHOCTH SIBISETCS XUMHYECKHH SKCIEPUMEHT,
MPOBOAMMBIA B BHUJAE JA0OPATOPHBIX, MPAKTHYECKUX PAOOT W JeMOHCTpanuil. JleMOHCTparmoHHBIN
AKCIIEPUMEHT MPOBOJUTCS B TOM Cllydae, €CJIM OH OMAaceH ISl BBIMOIHEHHS! YUAIlUMUCS U UMEIOIIHICS
puOOp MPEICTABICH B €AUHCTBEHHOM IK3EMILISPE.

Jst u3ydeHus npeamera « XHMHUsD» HA ITane OCHOBHOTO 001iero oopasoBanus orpoaurcsa 140 yacos: 8
kiace - 70 gacos; 9 xkimacc —70 wacos. [lanHasi oOpa3oBarenbHas mporpaMma O0ECHEeUHMBACT yCBOCHHE
YUalUMHUCS BaKHEHIIMX XWMUYECKUX 3aKOHOB, TEOPUH M MOHITUMN; (GOPMUPYET IMpEACTaBICHUE O
pOJIM XMMHUHM B OKPYXAIOIIEM MHUPE U >KU3HU 4yesnoBeka. [Ipm 3TOM OCHOBHOE BHUMAaHUE YAENAETCA
CYLIHOCTH

XUMHUYECKUX PEAKIIUNA U METOJIaM UX OCYILIECTBICHHUS.

OaHMM M3 OCHOBHBIX MPUHIUIIOB MOCTPOCHUS MPOTPAMMBbl SBISETCS MPUHIUI AOCTYIHOCTH
DOKCnepUMEHTAIbHBIE JAaHHBIC, MOJTYYEHHBIC YYAIIMMHUCS TPH BBINOIHECHUH KOJMYECTBEHHBIX OIMBITOB,
MO3BOJISIIOT  yYAIllUMCSL CaMOCTOSITEJIBHO JIeNIaTh BBIBOJBI, BBIABIATH 3aKOHOMepHOCTH. I[lomxonsl,
3aJI0’)KEHHBIE B COJEp)KaHUE IPOrpaMMbl Kypca, CO3/al0T HEOOXOJMMBIE YCIOBUS JJISi CUCTEMHOIO
YCBOCHHUS yUYaIIMMHCS OCHOB HAyKH, AJi1 OOECIeUeHHUsl pa3BUBAIOLIETO U BOCIHUTHIBAIOLIETO BO3ICHCTBHS
00y4YeHHS Ha JIMYHOCTD yYaIerocs.

dopmupyembie 3HAHUS JTOJDKHBI CTaTh OCHOBOM CHUCTEMBbl yOEXKICHUN IMIKOJIBHUKA, IIEHTPAIBHBIM SIPOM €ro

Hay4YHOT'O MUPOBO33PECHHUSI.

Onucanue MaTepUaJIbHO-TEXHUYECKOH 0a3bI

HEHTPa «Touka pocTa»,
HCIIOJb3yEMOI'O A pea.Hn3auunoﬁpzwomwe.nbnblx nmporpamMMm B paMKax
npenoagaBaHvsi XuMuu

Hugposeaa (komnviomepnasn) nadopamopus (IIJI), mporpaMMHO-aImapaTHbII KOMIUIEKC, JaTYUKOBAas
cucreMa — KOMIUIEKT y4eOHOro oO0OpyAOBaHMS, BKIIOYAIOIIMHA H3MEpUTENbHBIM OJ0K, uHTEepdeiic
KOTOpPOTO I03BOJISIET OOECHeurBaTh CBSI3b C IEPCOHAJIBHBIM KOMIBIOTEPOM, U HAOOp JaTYMKOB,
PETUCTPUPYIOIUX 3HAYSHUS PA3IUYHBIX (PU3UUYECKUX BETHUHUH.

Hamuux memnepamypsl naamuHo6blil — IPOCTON U HANEKHBIN NATUUK, IPEAHA3HAYEH I U3MEPEHUS
TeMIIepaTypbl B BOJHBIX PacTBOpaxX M B Ta30BbIX cpejax. MIMeeT pa3nuuHblil [uana3oH uaMepeHuit ot —40
1o +180 °C. TexHuueckrue XapakTepUCTUKU JJaTYMKa yKa3aHbl B MHCTPYKIMH 1O 3KCIUTyaTauuu. Jamyuuk
memnepamypst mepmonapHslil IpeHa3HaueH ais udmepenus temmepatyp Ao 900 °C. Hcnonb3yercs
IIpU BBIMOJIHEHUN pabOT, CBA3AHHBIX C MU3MEPEHHEM TEMIIEpaTyp IUIAMEHU, IUIaBJIEHUS U Pa3I0KEHUS
BELIECTB.

Jlamyuk onmuueckoini niaomuocmu (Koaopumemp) — TPpeTHA3HAUYEH /I M3MEPEHUS ONTHYECKOM
IUIOTHOCTH OKpAIIEHHBIX pacTBOpoB. Mcmonb3yercs mnpu uszydeHun teM «PactBopel»y, «CKOpOCTb
XUMHUYECKUX PEaKIHi», ONPeIeIeHUH KOHIEHTPAllU OKPAIEHHBIX HOHOB.

Jamuuk pH npenHasHauyeH JUIs W3MEpEHHs BOAOpojaHOro mnokasatens (pH) BOAHBIX pacTBOpOB B
Pa3IMYHBIX UCCIETOBAHUIX O0BEKTOB OKPYKAIOIIEH CPEIbl.

Jlamyuk 21eKkmponpoeoonocmu  TIpeHa3HAYeH JUIsi M3MEPEHUs YIENbHOW AIIEKTPONPOBOJIHOCTU
KHUJKOCTEH, B TOM YHCJIE€ W BOJHBIX pPAacTBOPOB BewlecTB. [IpuMmeHseTCs Npu U3YYEHUU TEOPHUH
ANEKTPOINTUYECKON TUCCOLMAIINH, XapAKTEPUCTHK BOJHBIX PACTBOPOB



Jlamyuk x10pud-uonoe NCnoab3yeTcs sl KOMTUYECTBEHHOTO OINpEeTICHUs COJepKaHUsI HOHOB XJiopa B
BOJHBIX pacTBOpax, MOYBe, MPOAYKTaX MUTaHud. K 1aTuuKy MOIKIIOYAeTCs] HOHOCEIEKTUBHBIN AJIEKTPOT
(MC3) (pabouwmii 37€KTPO), MOTCHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMU OIpPEAeIsieMOro MOHA, B
JTaHHOM ciiydae oT KoHueHTpanuu anuoHoB Cl. ITorennman MCD onpenenstoT OTHOCUTEIBLHO 3JIEKTPO/Ia
CpaBHEHUS, KaK MMPABUIIO, XJIOPCEPEOPSIHOTO.

Jlamyuk Humpam-uonoe TNpeaHa3HAUYCH [JIs KOJMYECTBEHHOTO OINpEeNIeHUsI HUTPATOB B Pa3IMYHBIX
00BEKTaX OKPY)KAIOIIECH CpeIbl: BOJIE, OBOIIAX, PPYKTax, KOJOACHBIX U3ACIUAX U T.1.

Mukpockon yugposoii nperHazHayeH IS U3y4eHHUs] OPMBbI KPUCTAIIOB U HAOIIOCHHS 32 POCTOM KPUCTAJLIOB.
Annapam 0aa npoeedenus xumuueckux peaxyuii (AIIXP) npenHasHaueH Uil TOJy4YeHUS U
JIEMOHCTpPAILIMK CBOMCTB TOKCHUYHBIX MAPOB U ra30B . DTH BEIIECTBA MOJIy4YaloTCs B KOJOe-peakTope, u mpu
HarpeBaHuu (Wiv 0e3 HarpeBaHHs) ra3000pa3HbIC BEHIECTBA MPOXOMIST Yepe3 MOTIOTUTEIBHBIE EMKOCTH
(HacaJgKu) ¢ pacTBOpAMHU PEeareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a MmorjaomaeTcst >KuIKuMu
U TBEPABIMU pEareHTaMH, a TAaKXKE AKTUBUPOBAHHBIM YIJIEM. AMNMapar Yalle BCEro MCIHOJIb3YIOT MJis
MOJYy4YeHUs] M JIEMOHCTpAIlMM CBOMCTB XJiopa, cepoBoaopona. Ilpubop ona oOemoncmpavuu
3agucumocmu CKOpOCmU XUMUYECKUX PeaKyuil om paiudHulX @Gakmopoe WCIOIb3YIOT NpU
U3YYEHUU TEMBbI

«CKOpOCTh XUMHYECKOW peakuuu» U TemioBoro sddekra xumuueckux peakuuid. [Ipubop maér
BO3MO>KHOCTB IKCIIEPUMEHTAIBHO UCCIIEI0BATh BIUSIHUE HA CKOPOCTh XUMHUUYECKUX PEAKIUN CIECIYIOLIUX
(akTOpOB: MPUPOABI PEATUPYIOIINX BELIECTB, KOHIIEHTPAIIMH PEearupyrolnX BEeUIeCTB, IIOMAAN TPAHUIIbI
pasnena ¢a3 B TETEPOrCHHBIX CHUCTEMax (IMIOBEPXHOCTH COINPUKOCHOBEHUS MEXKIY pPEearupyromumMu
BEIIECTBaMH ), TEMIIEpaTyphl, KaTaanu3aTopa, MHTHOUTOPA.

Ilunemka-0o3amop — TPUCTIOCOOJTICHUE, HCIOIB3yeMOE B JabopaTopuu Il OTMEPUBAHUS
onpeaenéHHoro o0bémMa XKUAKOCTU. [IUMeTku BBIMYCKAIOTCA MEPEMEHHOr0 W MOCTOSHHOTO 00béMa. B
KOMIUIEKTBl OOOpYIOBaHUS Ui MEAUIMHCKUX KJIACCOB BXOISAT YIAOOHBIE TMHIETKU- J03aTOPBI
OJTHOKAHAJIbHBIE, TO3BOJSIONIME HACTPOUTh HEOOXOAMMBIH O00BEM OTOMpaeMON KUAKOCTU B TPEX
Pa3IMYHBIX JUANIa30HaX.

bansa xombunuposannasa TipenHa3HaueHa IS HarpeBa CTEKISHHBIX M (Gap(opoBBIX COCYIOB, KOTIa
TpeOyeTcss co3AaTh BOKPYI HArpeBaeMoro cocyjla paBHOMEPHOE TeMIlepaTypHOe TIoje, H30ekarh
WCIOJNBb30BaHUSL  OTKPBITOTO  IUIAMEHM M pacKajl€HHOM  anekTpuuecko  cnupanu. Kopmyc
KOMOWHHUpPOBAaHHOW OaHW caenaH w3 amoMuHus. JKUIKOCTHass dYacTh KOMOWHHMpPOBAaHHOW OaHU
3aKpBIBACTCS KOJIbIIAMU PA3TMYHOIO JUAMETpa.

Ilpuéop ona nonyuenus 2a306 VCNONB3YETCs ISl TIOJYYCHHUST HEOOJIBIIUX KOJUYECTB Ta30B: BOAOPOJA,
KHcIopo/ia (13 mepoKcuaa BOAOPO/a), YIISKUCIOro rasa.

Padouyas nporpamma no xuMum 1Jist 8—9 kiiaccos
€ MCIIOJIb30BaHUueM 00opyaoBaHusa neHTpa «Touka

pocTta»

Ha 0a3e wnentrpa «Touka pocra» obOecrieuuBaeTcsl peanus3alus o0pa30BaTEIbHBIX MPOTpamMm
€CTECTBEHHO-HayYHOW M TEXHOJIOTHYECKON HampaBleHHOCTeH, pa3paboTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOJATENIbcTBA B cdepe 00pa3oBaHUs M C Y4ETOM pekoMmeHmanunii deaepanbHOro
oreparopa yueOHOro npeaMera « XUMHU».

OOpasoBarenbHasi TporpaMMa TIO3BOJISIET WHTETPUPOBATh pEATU3yeMbIe MOIXOJbl, CTPYKTYypy U
cojiepKaHue TpU OpraHu3aluu OO0y4deHuss XMMUU B 8—9 Kiaccax, BBICTPOCHHOM Ha 0ase iro0oro u3
JOCTYMHBIX yueOHO-MeToanyeckux komrekcoB (Y MK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzanuu ganHon OIl mo3Bossier co3iaTh ycaoBus:

-JUTSI pACIIUPEHUS COJIEPKAHUS ITKOJIEHOTO XUMHYECKOTO 00pa30BaHHUS;

-JUIsI TIOBBILIICHUS [T03HABATEIbHON aKTUBHOCTH O0YYaIOLINXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;



-IIJIsL Pa3BUTHS JIMYHOCTH peOEHKA B Tpoliecce 00ydeHUs XUMUH, €r0 CIIOCOOHOCTEH, popMUpOBaHUS U
YIIOBJICTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MIOTPEOHOCTEH;

-JUTsE pabOTHI ¢ 01apEHHBIMHU IIKOJILHUKAMH, OPraHU3aIMY UX PAa3BUTHUS B Pa3IMYHBIX 00JIACTSIX 00pa30BaTEIbHOM,

TBOPYECKOH JCATEIILHOCTH.

HopMblI o11eHOK 32 Bce BH/IbI TPOBEPOYHBIX PadoT

«5» — YpOBEHb BHITIOJHEHHS TPEOOBAHMN 3HAYUTEIBHO BHINIC YIOBICTBOPUTEILHOTO:
OTCYTCTBHE OIIMOOK, KaK IO TEKYIIEMY, TaK M IO MPEIbIIylIIeMy Y4eOHOMY MaTepuaily; He

OoJiee OJJHOTO HEJOUETA.

«4» — ypOBEHb BHITIOJHEHUS TPEOOBAHUI BBIIIE YIOBICTBOPUTEIILHOTO: HaTH4KUe 2—3 OMMUOOK WIN
4—6 HemouéToB MO TEKyleMy y4eOHOMY marepuaiy; He Oonee 2 omuOoK wivd 4 Hemo4ETOB IO
MIPOHICHHOMY MaTepHally; UCII0JIb30BAHHE HEPAIIMOHAIBHBIX TPUEMOB PEIICHUs y4eOHOH 3a1a4m.

«3» — JIOCTaTOYHBI MHUHUMAJIBHBIA YPOBEHb BBHIMOJHEHUS TPEOOBaHMIA, NPEABIBISEMBIX K
KOHKpEeTHOU padore: He O6osnee 4—6 ommbok wim 10 Heqou€ToB MO TEKyIIeMy YIeOHOMY MaTepUaly;
He Oonee 3—5 ommOOK WM He OoJiee 8 HEIOUETOB 0 NPOIIEHHOMY YUeOHOMY MaTepHaiy.

«2» — ypOBEHb BBINOJHEHHsI TPEOOBAaHUI HIKE YAOBJIETBOPUTEILHOTO: Hamuuue Ooyiee 6 ommbOoK
win 10 HemouyeToB MO TeKylleMy Marepuany; Oojee 5 omubok wiu Oonee 8 HEIOUETOB IO
MPOUJEHHOMY MaTepuainy.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA
VUEBHOI'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/I3yquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA TOCTHXKE-HUC
06y‘laIOH_[I/IMI/IC${ JIMYHOCTHBIX, METANIPCAMETHBIX U IIPEAMET- HBIX
PE3yJIbTATOB OCBOCHUA yqe6H0r O IIpCaMCETa .

JIu4HOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O O0ILEro
0o0pa30BaHMs JOCTUTAKOTCS B X0Z€ 00yUYEHUsI XUMUU B €JJUHCTBE
y4eOHOH 1 BOCHIMTATEIbHOM AesTenbHOCTH OpraHu3alii B COOTBETCTBUM
C TPaJIULIMOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMUH
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU B 00IIECTBE
IpaBUIaMHi U HOPMaMHU TMOBEJEHUSI, ¥ CIIOCOOCTBYIOT IPOILIEccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATTM3ALIMU 00yYarOIUXCs .

JIMYHOCTHBIE PE3yJbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIC B
YacTH:

Hampuomuttecxozo eocnumanun

1) LIEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPHMYECKOMY W HAy4yHOMY HACleUl0, MOHMMAaHHs 3HAUYEHUS XH-
MUYECKOW HAyKH B JKM3HHM COBPEMEHHOrO OOIeCTBa, CIOCOOHOCTHU
BJIAJIETh JIOCTOBEPHOM MH(pOpManMel O NepefoBbIX JOCTHXKEHUSX U
OTKPBITHAX MHpOBOfI W OT€UYECTBEHHOM XUMHHU, 3aUHTCPECOBAHHO-CTH B
Hay4HBIX 3HAHUAX 00 yCTpOHCTBE MUpa 1 00IIECTBa;

I'pasxcoanckozo eocnumanusn

2) mpeACTaBJIICHUS O  CONMAIBHBIX  HOpMax W IIpaBHIIaX
MEKJIMYHOCTHBIX OTHOLIEHHUH B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HOi
COBMECTHOM JIEeATEIbHOCTHA npu BBIIIOJIHEHUH y4eOHBIX,
IMO3HABaTEIbHBIX 3aJa4, BBINOJHCHUM XUMHYECKHMX OKCIEPHMEHTOB,
CO3/IaHMU Y4YeOHBIX TPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHUIO U
B3aMMOIIOMOIIIM B TPOIIecCe 3TOW yuyeOHOM e TeNbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE IOBEACHUE W TIOCTYNKM CBOMX TOBApHUIIEH C IO3ULHUH
HPaBCTBEHHBIX U IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS IIOCIEICTBUU
IIOCTYIIKOB;

llemtocmu HAYUYHO020 NOZHAHUA

3) MHUPOBO33PEHYECKHUX MIPEICTABICHUN O BEILECTBE U XUMUYECKOU
peakiuu, COOTBETCTBYIOINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U



COCTABJIAIOIIMX OCHOBY Ul MOHUMAHUS CYIIHOCTH HAYYHOM KapTHHBI
MHpA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPObL, B3aUMOCBS35X YEJIOBEKA C PUPOJHOM CPEIOH, O POIH XUMUU
B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEMN;

4) O3HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX HA IIOJIYYE€HUE HOBBIX
3HAHUU 10 XHMHH, HEOOXOMUMBIX i OOBSICHEHUS HAOII0JaeMbIX
NPOLIECCOB U SIBJICHUN;

5) Mo3HaBaTeNbHOM ¥ HWH(OPMAIIMOHHOM KYyJIBTYphl, B TOM YHUCIE
HABBIKOB  CaMOCTOSATEIbHOW pabOThl €  y4yeOHBIMH  TEKCTamH,
CIIPAaBOYHOM JIUTEPATYpOM, JOCTYNHBIMU TEXHUYECKHMMH CpPEICTBaAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

6) HHTEpeca K OOYYCHHIO U II03HAHWIO, JIFOOO3HATEIHLHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K €amMO00pa30BaHHIO, HCCIIEA0BATEIbCKON
NEATeTBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS
00y4eHus B JalibHEHIIIEM;

@Dopmuposanus Kyasmypsl 300p06bs

7) OCO3HAHUSI LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOLICHMS K
CBOEMY 3/I0pPOBBIO, YCTAHOBKU Ha 370POBbIM 00pa3 *U3HU, OCO3HAHUSA
NOCIEACTBUM M HENpUATHS BpPEAHBIX NpUBbIUEK (ymoTpeOieHus
QJIKOTOJIs, HAapKOTHKOB, KYypeHHs), HEOOXOAUMOCTH COOIIOIACHUS
npaBusl 0€30MaCHOCTH TPH OOpAIleHMHM ¢ XMMHYECKHMMH BELIECTBAMHU B
OBITY ¥ peabHON KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BATEILCKOM, TBOPUECKONW U JIPYTUX BUIAX JIEATEIHLHOCTH;
MHTEpeca K MPAaKTHUECKOMY M3yUEHUIO Mpodeccuii U Tpyaa pa3audHOTo
pozia, B TOM YKCJIE€ HA OCHOBE IPUMEHEHHS MPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HAaHHOTO BHIOOpPa WHIMBUAYaTbHOM TPAaeKTOPUH  MPOJOJIKEHHS
00pa3oBaHus ¢ Y4ETOM JTMYHOCTHBIX MHTEPECOB M CHOCOOHOCTU K XMMUH,
00IIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH;

IKonozuueckozo socnumanus

9) HKOJIOTMYECKU 11eTIeCO00pPa3HOTO OTHOIICHHS] K MPUPOAE Kak
HNCTOYHHUKY XU3HU Ha 3eMJ'Ie, OCHOBE eé CymCCTBOBaHMA, IMMOHUMAaHUA
IICHHOCTH 370pOBOTO W 0Oe30macHOro obpas3a >KHM3HH, OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY U TICHXHUYECKOMY3/I0POBEIO,
OCO3HaHHsI IIEHHOCTU COOJFOJICHHS TPaBUII OE30TACHOTO TOBEICHUS MPH
paboTe C BeIIeCTBAMH, a TAKXKE B CHTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U



JKU3HHU JTIOJICH;

10) cHOCOOHOCTH TMPHMEHATh 3HAHHUSA, MOJIy4aeMble NPU HU3YYCHUH
XMMUH, U peIleHHs 3a7ad, CBA3aHHBIX C OKPYXKAIOIIEH NPUPOSHOU
CpPElOH, TIOBBIIIEHUS YPOBHSA DJKOJOTHYECKON KYIbTYPbI,0CO3HAHUS
r7100aIbHOTO XapaKTepa HKOJIOTUIYECKUX MPOOIJIEM U My-Tel UX PEIICHUS
IIOCPEICTBOM METOJI0B XUMUH;

11) 3KOJIOTMYECKOI0 MBILIUICHUS, YMEHUS PYKOBOJCTBOBATbCS UM B
II03HABAaTEIbHOW, KOMMYHUKAaTUBHOM U COLMAIILHOM IPAKTUKE.

MeTtanpeaMeTHbIe pe3yJbTaThl

B cocraBe MeTanpeaMeTHbIX pe3yJIbTaTOB BbIACISIOT 3HAUMMBbIEIIS
dbopMUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHbIE TTOHATHSA (3aKOH,
TEOpusi, IPUHITHIL, TUTIOTE3a, (GaKT, CUCTEMA, TIPOIECC, SKCIIEPUMEHT U
7p.), KOTOpbIE HCHOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YICOHBIX
peaMeTax v NO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MIPEIMETOB
(hopMUpOBaTh PEACTABICHHE O IIETIOCTHOW HAYYHOU KapTHHE MUPA, U
yYHHUBEpcaibHbIe YueOHbIe AeiicTBUS (TI03HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE 00ECIICUUBAIOT
(bopMUpoBaHKe TOTOBHOCTU K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U
OCYIIECTBJIEHHIO YUeOHOH e TEeNbHOCTH.

MertarnpeAMETHBIE PE3YJIBTATHl OCBOCHHS 00pa30BaTeIbHON
MPOTPaMMBI 110 XUMUH OTPAKAIOT OBJIQJICHUE YHUBEPCATbHBIMU
[I03HABATENbHBIMU JICUCTBUAMHU, B TOM YHUCIIE:

bazoevimu nozuueckumu oeiicmeuamu

1) yMCHHEM HCIIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU
OCBOEHHUH 3HAHUU: PACKPBIBATE CMBICIT XUMHWYCCKUX HOHATHU (BI)I)IGJ'ISITI)
WX XapaKTepHbIC MPHU3HAKH, YCTAaHABIMUBATH B3aUMOCBSI3b C JPYTUMU
HOHHTI/I?IMI/I), HUCITIOJB30BATh MOHATHUA HOJIA 00BsICHEHNS OTACJIBbHBIX
GakToB ¥ SBJICHUN; BHIOMpPaTh OCHOBAHHWSI W KPUTEPUH IS
KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYECKUX BCHICCTB U XHUMHWYCCKHUX peaKHHﬁ;
YCTaHABJIIMBATh MNPUYUHHO-CICACTBEHHBIC CBA3H MCEXIY 00BEKTAMHU
U3YYEHHUS, CTPOUTh JIOTHUECKHE pacCyXIeHus (MHIYKTUBHBIE,
ACAYKTHUBHEIC, 110 aHaJ'IOFI/II/I); J€JIaTh BBIBOJBI U 3aKITHOUCHUA,

2) yMEHHEM TPUMEHSATh B TMPOILIECCEe IMO3HAHUS CHMBOJIUYECKHE
(3HaKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHUH, MPEOOpPa3OBHIBATH
HIAPOKO TPUMCHACMBIC B XUMHUU MOJICJIBHBIC MPCACTABIICHUA —
XMUMHUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMUIecKas popMmyra u ypaBHCHHE
XUMHUYECKOH peaKIMh — TPU PElICHUH Y4eOHO-TI03HABATEIbHBIX



3ama4; ¢ y4€TOM OTHUX MOJEIBHBIX MPEACTABICHUI BBISBISATh U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKH H3Y4aeMbIX OOBEKTOB —
XMMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIHii;

bazoevimu uccneoosamenvckumu oelicmeuamu

3) YMEHUEM HCHOJb30BaTh ITOCTaBICHHBIE BOIPOCHI B KayeCTBE
MHCTPYMEHTA TIO3HAHMs, a TaKKe B KauyeCTBE OCHOBBI JJIA
¢dbopmupoBanus TUIIOTE3bI 1o IIPOBEPKE IIPaBUWJIBHOCTH
BBICKa3bIBAEMBIX CYKICHUII;

4) OpUOOpPETEHUE  ONbITA 10  IUIAHUPOBAHWIO, OpPraHU3aLUM |
NPOBEICHUIO YYEHHYECKUX JKCIEPUMEHTOB: YMEHUE HaAOMI0AaTh 3a XO-
JIOM TIpoliecca, CaMOCTOSITEIbHO HPOTHO3UPOBATH €ro pPe3yJbTar,
bopmynupoBaTh 0000IIEHHS W BBIBOABI MO pPe3yjibTaTaM MPOBEIEHHOTO
OIIbITA, UCCIIEOBAHUS, COCTABIIATH OTUYET O MPO/IETaHHON paboTe;

Pabomoii ¢ ungpopmayuei

5) yMEHHEM BBIOMpATh, AaHAJIU3UPOBaTh M HMHTEPIPETHPOBATH HH-
(dopmarmio pazIUYHbIX BHIOB M (OPM MpeNCcTaBiICHHS, IOIyY4aeMylo U3
pa3HbBIX HCTOYHUKOB (HAay4yHO-IIOMYJSpHAs JHUTEpaTypa XUMHYECKOIO
coJieprkaHus, CIIpaBOYHbIE TOCOOUs, pecypchbl IHTepHeTa);

6) YMEHHEM IIPUMEHSATH PA3JIMYHBIE METOABI U 3aIIPOCHI IIPU I10- UCKE
U orbope MHPOpPMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJIUMBIX
JUISL BBITIOJTHEHHUS! YUEOHBIX U MO3HABATEIbHBIX 33/a4 ONpPEAeNIEHHOTO
TUNA,  NpUOOpeTeHHWe  ombpiTa B 00JACTM  MCHOJIb30BaHMA
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIaJieHUE KYyJIbTYypOi
AKTUBHOT'O MCIIOJIb30BaHUS PA3INYHBIX IIOMCKOBBIX CUCTEM;

7) YMEHUEM HCIIOJNb30BaTh M aHAJIM3UPOBAaTh B Ipoliecce Y4eOHOM U
HCCJIEI0BATEILCKOMN NEeATENLHOCTH HHPOPMAITHIO 0 BJINSAHUA
NPOMBILUIEHHOCTH, CEJIBCKOTO XO034KMCTBAa U TPAHCIOPTA HA COCTOSHUE
OKpYKAIOLIEeH IPUPOIAHON CPE/IBI;

Yuueepcaﬂbubmu KOMMYHUKAMUBHbBIMU oelicmeusmu

8) yMEHHeM 33/1aBaTh BONPOCH! (B XOJ€ AMAjora W/HWIU JUCKYCCHH)
MO CYLIECTBY OOCY)XHaeMol TeMbl, (hOpMYJIUPOBATh CBOM MPEATIOKEHHS
OTHOCHTENIBHO BBITIOJHEHHUS MPEIOKEHHON 3a/]a4H;

9) npuoOpeTeHHEe OMbITa TPE3EHTALMU PE3yJIbTaTOB  BBHIIOJHEHUS
XMUMHUYECKOTO JKCIEeprMeHTa (1abopaTOpPHOTO OMBITA, J1a0OPATOPHOM
paboTHI IO UCCIIEIOBAHUIO CBOWCTB BEILIECTB, YYEOHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTD B COBMECTHOHN co CBCpPCTHUKAMU



TI03HABATEIBPHON M HCCIICIOBATEIbCKON JICATEIBHOCTH TPH  PEIICHHH
BO3HUKAIOMIMX TPOOIeM Ha OCHOBE Yyd4éTa OOIIMX WHTEPECOB H
COTJIACOBAaHUS TO3WIHKA (00CYXKICHUs, OOMCH MHEHUSMHU, «MO3TOBBIC

HITYPMBI» U JIp.);

Yuueepcansnvimu pezynamugnsimu oeiicmeuamu

11) yMEHHUEM CaMOCTOSITEIIbHO ONPEENIATh LEIH IeATEIbHOCTH,
IUIaHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATH U MPH HEOOXOAUMOCTH
KOPPEKTHPOBATH CBOIO JIEATEIBHOCTD, BRIOMPATh Hanboee
s dexTrBHBIE CTIOCOOBI pereHns YueOHBIX 1 TO3HABATEIbHBIX 33124,
KOPPEKTUPOBATH MPEIOKEHHBIN alrOPUTM JICHCTBUN TPU BHITIOIIHEHUH
3a1aHui ¢ YYETOM MOTYyYSHUSI HOBBIX 3HAaHUN 00 M3y4aeMbIX O0BEKTaX —
BEIIIECTBAX U PEAKIUSIX;

12) yMEHHEM  HUCMOJNB30BaTh W AQHAIM3MPOBATh  KOHTEKCTHI,
TIpe/yiaraeMble B YCIIOBHH 3aJaHHH.

IIpeameTHbIe pe3yabTaThl

B cocraBe npeMeTHBIX pe3ylbTaTOB 110 OCBOCHHIO 00s13aTeIbHOTO
COZIepKaHMs, YCTAaHOBJICHHOTO JAaHHOIM pUMepHOH pabodell mporpaMMon,
BBIJICJIAIOT: OCBOCHHbIE 00YUaIOIIMMUCS Hay4Hble 3HAHUS, YMEHUS U
croco0sl feiicTBUH, ciennpuieckue i peaMeT-Hol 061acTu
«XUMUSY, BUJIBI IEATEIILHOCTH T10 MTOJYYEHHUI0 HOBOTO3HAHMSL, €T0
UHTEpIpeTalnu, Npeodpa3oBaHNIO0 U MPUMEHEHHUIO BPA3IMYHBIX
y4eOHBIX U HOBBIX CHTYaIHSX.

[TpenmeTHbIC pe3ynbTaThl MPEACTABICHBI IO TOaM O0yUeHHS U
OTpaXkaroT chOPMUPOBAHHOCTH Y OO YUAIOIIMXCS CIAEAYIOIMINX YMEHUM:

8 KIIACC

1) packpviéamb CMBICI OCHOBHBIX XHMHUYECKHX MOHSITHI: arom,
MOJIEKYJa, XHUMHUYECKHUI JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEIbHAasi aTOMHas U
MOJIEKYJISIpHasl Macca, KOJMYECTBO BELIeCTBa, MOJb, MOJISIpHas Macca,
MaccoBasi 10Nl XUMHYECKOTO 3JIEMEHTa, MOJISPHBIH O00BEM, OKCHUJ,
KHCJIOTA, OCHOBAaHWE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHMsI, XUMHUYECKas peakius, TermioBoi sddekr peakuuwy,
K1accuuKalys peakiuid, XUMU4ecKas CBS3b, PacTBOp, MaccoBas 0
BEIL[ECTBA B PACTBOPE;

2) umnIoCmpuposams — B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUUYECKHX
MOHATHH (CM . 11 . 1) ¥ MPUMEHSTH 3TH MOHSTHS PH OMUCAHUU BEIIECTBH UX



IIPEBPALLICHUI;

3) ucnonvzoéams XMUMHYECKYH0 CHUMBOJIUKY [UId  COCTaBJICHHSA
(bopMy11 BELIECTB U ypaBHEHUN XUMUYECKUX PEAKIINIA;

4) onpedensmb BAaJCHTHOCTb aTOMOB 3JIEMEHTOB B OWHapHBIX
COEIMHEHHUSX; CTEHIEHb OKUCIIECHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX;
IIPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUH IO
dopmynaM; BUA XUMHMYECKOM CBs3U (KOBaJEHTHass W MOHHas) B
HEOPraHUYECKUX COCUHEHMSX;

5) packpwisams cmbica iepuoguueckoro 3akona /. M. Menneneesa:
JEMOHCTPUPOBAaTh ITOHUMAHHE NEPUOJUUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX IOJIOXKEHUS B MEPUOJUYECKON CHCTEME;
3aKOHOB ~ COXPAHEHUS ~ MacCchl  BEIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIDHOTO YY€HHUs, 3aKOHa ABOIaJpo; onucwvieams u
xapakmepuzogéams TaOIMUHYIO (HOPMY MEPUOTUYECKON CHCTEMBI
XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh IOHATHS «rJaBHas HOArpymna
(A-rpynma)» u «robounas noarpynna (b-rpynmna)», Manasie u OonbIIIEe
MIEPUOJIBL; COOMHOCUMb 0003HAYCHHSI, KOTOPhIE UMEIOTCS B TAOJIHIIE
«Ilepnoanyeckas cucrema xuMuueckux snementos JI. 1. Menneneesay
C 4YHCJIIOBBIMH XapaKTEpHUCTHKaMH CTPOCHUS aTOMOB XHMHMYECKUX
JNEMEHTOB (COCTaB M 3apad  s7Apa, oOLlee 4YHCIO JIEKTPOHOB U
pacrpesie/ieHle UX MO SJIEKTPOHHBIM CIIOSIM);

6) Kraccuguyuposams XUMHUYECKHE JJIEMEHTB; HEOpPraHUYecKue
BEIIIECTBA; XMMHUYECKHE peakluu (10 YUCIy M COCTaBy y4acTBYIOIIHX B
PEaKIUu BEIIECTB, 10 TEIJIOBOMY dPPEKTY);

7) xapakmepuzoeams (onucvléams) 00OIINE XUMUUYECKHUE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIAcCOB, MOATBEPXkJas ONUCAHHE NpHUMe- paMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUUECKUXPEAKIIMI;

8) nmpocHo3uposamb CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT HX
KayeCTBEHHOTO COCTaBa; BO3MOXKHOCTH IPOTEKAaHHUS XUMHYECKUX Mpe-
BpallleHU B Pa3INYHBIX YCIOBUSIX;

9) 6bIuUCAAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl
BEIIECTB; MAaCCOBYIO [OJI0 XHUMHUYECKOrOo »dJEeMEeHTa M0 (opmye
COETMHEHMS; MAacCOBYIO JIOJII0 BEIlECTBA B PacTBOpE; IPOBO- AUTH
Pacy€Thl 10 YPaBHEHUIO XUMHYECKON peaKkIu;

10) npumernsimsb OCHOBHBIE OINEPALUU MBICIUTEIBHON AESITENTbHOCTU
— aHaMuM3 M CHHTE3, CpaBHEHHE, O000OIIEHUE, CUCTEeMaTH3ALHIO,
KJIacCU(HUKAIINIO, BBISIBICHHE MPUYUHHO-CIICACTBEHHBIX CBSI3€H — I
W3yYCHUS CBOWCTB BEIIIECTB u XUMHUYECKHX peaKuuii;



€CTECTBEHHO-HAYYHbIE METO/bI I03HAHUS — HaAOJ0/IEHUE, U3MEpPEHHE,
MOJIETTMPOBAHKE, SKCIIEPUMEHT (PeabHbI U MBICIICHHBIH );

11) cneoosams TpaBWIIaM TOJb30BAHUS XUMHUYECKOM TOCYAOW U
1a00paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBWJIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMHU [0 BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMNBITOB IO IMOJTYYCHHIO U COOMPAHMIO
ra3o00pa3HbIX BeWIECTB (BOXOpOJA M KHUCIOpPOJA), HMPUTOTOBICHHIO
pacTBOpOB € OMNPEACIEHHON MAacCOBOW JI0JIEM PAaCTBOPEHHOTO BEIIECTBA;
IUIAHUPOBaTh M IPOBOAUTH  XUMHUYECKHE JKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILIEJOUYEH U KUCIOT C MOMOLIbIO HHUKATOPOB
(;makMyc, peHondrarenH, METHIOPAHXK U Jp.).

9 KJIACC

1) packpvieamvb ~ CcMbICI ~ OCHOBHBIX ~ XMMHMYECKHX  IOHSTHMH:
XUMHUYECKHUH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KATUOH, aHUOH, IIPOCTOE
BEILECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCT,
CTCIIEHb OKUCJICHMS, XUMHMYECKas peakuus, XUMUYecKass CBs3b,
TEIIOBOM 3((deKT peakuuu, Mojb, MOJSPHBIH O00BEM, pacTBOp;
JJIEKTPOJIUTBI, HEIIEKTPOJIUTHI, JIEKTPOJIIUTUYECKAs] UCCOLMALNS,
peakiy HMOHHOrO OOMeHa, oOpaTHMble U HeoOpaTUMble pEeakiuy,
OKHUCIIUTENIbHO-BOCCTAHOBUTENBHbIE peaxiuy, OKHUCIIUTEID,
BOCCTAHOBUTEIb, OKHCICHHE UM  BOCCTAaHOBJIICHHE, aJIOTPOIUSA,
aMpOTEepHOCTh,  XUMHMYECKass  CBs3b  (KOBaJEHTHas,  HOHHas,
MeTaJlJIMYecKasi), KpHUCTaJUIMYecKas peuiérka, KOppo3us METajIoB,
CIUIaBBbI; CKOPOCTh XMMHUYECKON PEaKIHMH, MIPENEIBHO JONYCTUMAas KOH
nentpanus (IT1K);

2) UIIOCMPUpPOBams — B3aUMOCBSI3b  OCHOBHBIX  XMMHUYECKHX
MOHATHUH (M. 1.1) U IPUMEHSATH 3TH MOHATHS MPU ONHMCAHUH BELIECTBU UX
IPEBPALLCHUIA;

3) ucnonvzoéams XUMHUYECKYH0 CHUMBOJIMKY JUIsl COCTaBJICHHS
(bopMyI1 BELIECTB ¥ YPaBHEHUIM XUMUUECKHX PeaKIuii;

4) onpeodenamv BAJEHTHOCTb M CTENEHb OKHUCICHHUS XMMHYECKUX
3JIEMEHTOB B COEAMHEHHUAX pPAa3jIMYHOTO COCTaBa; MPHUHAJJIEKHOCTD
BELIECTB K ONpPEACNEHHOMY KJacCy COeIMHEHHH 1o QopMynam; BUI
XUMHUYECKOM CBsI3M (KOBaJe€HTHAas, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COSAMHEHUSX; 3aps] MOHA TI0 XUMHUECKOW (opmyIie;
XapakTep Cpelbl B BOAHBIX PacTBOpaX HEOPTaHWYECKUX COCAMHEHMH,
THUII KPUCTAJUIMYECKON PELIETKH KOHKPETHOIO BELIECTBA;



5) packpwvlieams cmbica nepuoandeckoro 3akona /1. 1. Menzaeneesa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308ambs
TabIMuHy0 (OpMY NMEPHOAMUECKON CHUCTEMBI XUMUYECKHX HJIEMEHTOB:
pa3iuuaTh NMOHATUA «rJaBHas mnoArpymnmna (A-rpymnmna)» U «noOodHas
noarpynmna (b-pynma)», Manble U OONbIINE MEPUOIBI, COOMHOCUNMD
0003HaYeHUsI, KOTOpbIE HMEIOTCS B NEpPUOAMYECKON Tabmuie, c
YUCIIOBBIMHU XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB XHUMHYCCKUX
9JIEMEHTOB (COCTaB U 3apsal siapa, oOllee YHCIO 3JIEKTPOHOB U
pacmpenenieHue UX MO DJIEKTPOHHBIM CIOSIM); 00bACHAMbL OO0IINe
3aKOHOMCPHOCTH B UBMCHCHHUU CBOMCTB 3JIEMEHTOB U HX COGI[I/IHGHI/Iﬁ B
npenenax MajblX MEpHOJOB U TIIABHBIX MOATPYHI C YUYETOM CTPOCHUS UX
aTOMOB;

6) K1accuguyupoeams XUMHUECKHE DSJIEMEHTbl; HEOpraHU4eCcKHe
BEIIECTBA; XMMUYECKUE PEaKIuu (TI0 YUCITY U COCTAaBY YYaCTBYIOIIHMX B
peaKIy BEHIECTB, MO TEIUIOBOMY AP QEKTy, MO0 M3MEHEHUIO CTENeHeH
OKUCJICHUSA XUMHWYCCKUX BHGMGHTOB);



7) xapakmepuzoeambs (OnUCbI6AMy) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, OATBEPAKIas
ONMCaHKE NPUME-PaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKHX PEAKIUH;

8) cocmaensaimsy ypaBHEHUS DIIEKTPOJUTHYECKONM TUCCOLMALMU KHUCIIOT, ILIEJIOYell M COoJed; MOJNHBIE U
COKpalLIE€HHBIC YPAaBHEHUS pPEaKkIMil MOHHOrO OOMEHA; ypaBHEHMs PEAKLMH, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TeHETUYECKOM CBA3M MEXK/y BEIECTBAMM Pa3IMYHbBIX KJIACCOB;

9) packpvligamb  CyIIHOCTb  OKUCJIHUTEIBHO-BOCCTAHOBUTEJIBHBIX PEAKLUUH  I[OCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanaHca STUXPEAKIIHA;

10) npoeHo3uposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS; BO3MOXKHOCTH IPOTEKaHM
XMMHUYECKHX [IPEBPAILEHUIB pa3IMUHBIX YCIOBUIX;

11) ebluucaams OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB; MACCOBYIO JJOJIK XHUMUYECKOTO
3JIeMEHTa 10 (Gop-MyJie COETUHEHUS; MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE; IPOBOJUTH PACUETHI 110 YPABHEHHIO
XUMHYECKOW peaKluu;

12) cnedosamsy TMpaBUIIaM TIOJIB30BAHUS XUMHUYECKOW IMOCYAOH M J1a0OpaTOpHBIM OOOPYIOBAaHUEM, a TaKXKe
IpaBUiIaM OOpalleHUsl C BELIECTBAMU B COOTBETCTBHUM C HHCTPYKLHUSAMHU IO BBIIOJHEHHIO J1a0OpaTOPHBIX
XMMHUYECKHX OIBITOB M0 MOJIYYEHHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

13) npogooums peaKkUuu, MOITBEPKAAIONINE KAYECTBEHHBIM CO- CTaB pPA3IMYHBIX BEIIECTB: PACIIO3HABAThH
ONBITHBIM IYTEM XJIOpUI- OPOMHJI-, MOAU-, KapOOHAT-, pocdaT-, CHINKAT-, CyIb(aT-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3yUEHHBIX METAJUIOB,IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHX BEILECTB;

14) npumensims OCHOBHBIE ONIEPAIIH MBICIUTEIFHON AEITEIHPHOCTH — aHAIM3 U CHHTE3, CpaBHEHHUE, 00001IeH e,
CHCTEMATHU3alIUIO, BBIBIEHUE IPUUMHHO-CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUs CBOICTB BELIECTB U XUMHUECKUX
peakuuii; ecTeCTBEHHO-HAayYHbIE METO/Ibl TIO3HAHUS — HAOMI0/IeHHEe, U3MEPEHHE, MOJICIMPOBAHUE, IKCIEPUMEHT
(peanbHbIIl U MBICIIEHHBIN).

COMEPKAHUE YYEBHOI'O NPEAMETA «XUMHUS»IIO 'OJAM U3YUYEHUSA
8 KIIACC

HepBOHaqaanue XUMHN4YECKHE NMOHATUA

[Tpenmer xumun. Poste xuMum B sxu3HM yesoBeka. Tena u Bemectsa. @u3ndecKue CBOMCTBA BEILECTB. ATperaTHoe
cocrosHue BeuecTs. [[oHATHE 0 METO/1aX MTO3HAHMS B XUMUHU. XUMUSI B CUCTEME HayK . YUCThIE BEIIECTBA U CMECH .
Cnioco0bl pa3niesieHus: cMecei .

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 1eMeHThl. CHMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie U cloKHbIe BelecTBa.
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gpopmyina. BaieHTHOCT aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MIOCTOSHCTBA COCTAaBa BELIECTB.
OtHocutenbHasaToMHas Macca. OTHOCHUTEbHAs MOJIEKYJIsipHas Macca. MaccoBast 10yl XUMHYECKOT0 JJIEMEHTA B
COEIMHEHHU.

®Duznueckue U XUMHUYECKHE SABJIECHMA. XMMHUECKas Peakuus Me€ NMPU3HAKU. 3aKOH COXPAHEHHsS MacChl
BelecTB. XumudeckueypapHeHus. Kinaccupuxanus XuMiuyeckux peakiuil (CoeIMHEeHus, pa3IoKeHUs, 3aMEILICHUS]).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10H, ¢ MpaBuiiaMy paboThl B 1aO0paTopuu 1
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000pYI0BaHNEM; H3YUEHHUE U ONMCcaHue (PU3NIECKUX CBOMCTB 00pa31ioB
HEOpPraHMYECKUX BEILECTB; HaboieHue pu3nyecKux (IMIaBjIeHe BOCKa, TassHUE JIbJa, paCTHpaHUE caxapaB
CTYIIKE, KHIICHUE ¥ KOH/ICHCAIUs BOJIbI) U XUMUYECKHX (TOPEHUECBEUH, IPOKAIMBAHUE METHOM POBOJIOKH,
B3aMMOJICHCTBUE MeNa C KMCIIOTOH) sBI€HNH, HaOMI0AeHNE U OMMCAaHNE IPU3HAKOB POTEKaHUS XUMUYECKUX PEeaKLUi
(paznosxeHue caxapa, B3aMMOIEHCTBUECEPHON KUCIIOTHI ¢ XJIOpUI0M Oapus, pazioxenue rugpokcuna meau (II) mpu
HarpeBaHuM, B3auMo/ieiicTBHeE xkene3a ¢ pactBopoM comu Meau(1l)); uzyuenue cnocoOoB pazaeneHus cMecei (¢
MOMOIUIbIO0 MarHuTa, GUIbTPOBaHHUE, BBIMTAPUBAHUE, AUCTUIUIALINS, XpOMaTo-rpadus), IpOBEACHUE OUUCTKU
MOBAPEHHOM CONM; HAOJII0ICHHE HONMCAHNE PE3yIbTaTOB MPOBEAEHHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS
Macchl; Co3JaHue Moeneil MoJIeKy (IIapOCTEPKHEBBIX) .

BakHeiiune npeacTaBuTe M HeOPraHUYECKUX BellleCTB

Bo3nyx — cmecs razos. Coctas Bo3ayxa. Kucnopon — aneMeHT unpocroe BemmectBo. Haxoxnenne kucioposa B
npupoje, pusnyeckre U XuMuueckue cBoictBa (peakuuu ropenus). Okcuapl. [Ipumenenue kucnopoaa. CrnocoObt
HOJTyYEeHUsI KUCIIOpo/ia B 1abopaTopuu U npombliuieHHOCTH. KpyroBopoT kucnopona B mpupoe. O30H —
aJUIOTPOIHAsE MOJU(PHKALMSA KUCTIOPO/A.



TeroBoit 3¢ ekt XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPABHEHHUS, IK30- M SHAOTEPMUUECKUE PEAKIIIH.
TomnuBo: yrons n MeTaH. 3arpsi3HeHUE BO3AyXa, YCUJICHUE TAPHUKOBOTO 3(PeKTa, pa3pyIieHue 030HOBOTO CJIOS .

Bonopox — anemenT u npocroe BenecTBo. HaxoxaeHue Bogopoaa B NpupoJie, pU3NUECKUe 1 XUMUUECKUE
CBOWCTBA, IPUMEHEHHE, CIIOCOObI moyueHust. COCTaB KHCIIOT U COJIeH .

KomugectBo Bemmecta. Mons. MonsipHast macca. 3akoH ABoraapo. MousipHbiii 006EM ra3oB. PacuéTsl mo
XUMHYECKUM YPABHEHUSIM.

@usnyeckue cBoiicTBa Bobl. Boja kak pactBopureis. PactBopsl. HachlleHHBIE M HEHACHIILIEHHBIE PACTBOPHI.

Pacmeopumocms eewjecms 6 6ode.1 MaccoBas 1011 BelecTa B pacTBope. XMMHUecKHe cBoicTBa Bobl. CocTaB
OCHOBaHM. Posib pacTBOpOB B mpHpo/ie 1 B ®KU3HU YesioBeka. KpyroBopoT Boibl B IpUpO/Ie. 3arpsi3HEHUETIPUPOIHBIX
BoJ. OXpaHa 1 OUMCTKA IPUPOAHBIX BOJI.

Knaccuduxarms neopranndeckux coeaunenuit. Oxcunpl. Knaccugukamus okcuaoB: coiaeodpasyromue
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U Heconeobpasytomue. HoMeHkmarypa okcuioB (MexXIyHapoaHas U
TpuBUaibHasA). OU3MUECKHE U XUMUYECKUE CBOICTBA OKCcUa0B. [lonyueHue.

OcHoBanus. Kinaccudukanust ocHOBaHUH: IENOYHN U HEpacTBOpUMbIe ocHOBaHus. HomeHknaTypa ocHOBaHHH
(MexxnyHapoHas ¥ TpuBHanbHas). OuU3nuecKue U XUMUYECKHE CBOMCTBAa 0cHOBaHUM. [omy4yeHure ocHOBaHuUI.

Kucnotsl. Knaccudukanus kucnot. HomenknaTypa KuciotT (MexaAyHapoJHas U TpuBHabHas ). Ousnueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psnt aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue kucnor.

Comnu. Homenkiarypa coneii (MexayHapoHas U TpuBUalbHas ). OU3nuecKre U XUMUYECKHE CBOMCTBA COJICH.
Crnioco0bl MoTyueHUs COJICH.

['eneTnyeckas CBSI3b MEXKIYy KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM.

XMMUYECKHUH SKCIIEPUMEHT: KaUeCTBEHHOE ONpeIeNICHHE COJePKaHusl KUCIOPO/ia B BO3AyXe; MOMyUYeHHe, COOUpaHue,
pacro3HaBaHue U M3y4YeHHE CBOMCTB KHUCIOPO/a; HAOMIOAeHHE B3aUMO/ICHCTBHS BELIECTB C KMCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS U NPEKpaIeHus TOpeHus (110Kapa); 03HaKOMIIEHHE C 00pa3liaMHi OKCUIOB U OITUCAHUE UX CBOMCTB;
noJsyueHue, cCoOupaHnue, pacro3HaBaHUe U H3y4eHHEe CBOWCTB BOJIOpo/a (TOpeHHe); B3aUMOICHCTBUE BOIOPO/IA C
okcuaom Meau(1l) (Bo3MOKHO HCIIONB30BaHIE BUIEOMATEPHAIIOB); HAOIIOAeHIE 00Pa3IIOB BEMIECTB KOJTMYECTBOM 1
MOJIb; UCCIIEIOBAHUEOCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; IIPUTOTOBIICHUE
PacTBOPOB C OMpeIeIEHHON MAaCCOBOM J10JIel paCTBOPEHHOTO BEIECTBA; B3aMMO/ICHCTBUE BOJIBI C METAJUIAMU (HATPUEM
U KajbIlFieM) (BO3MOXKHO HUCIIOJI30BAHUE BUICOMATEPHAIIOB); ONPEEICHNE PACTBOPOB KUCIIOT U IIeToueH ¢
IIOMOIIbIO UHAMKATOPOB; UCCIIEJOBaHUE 00pa310B HEOPIraHMUECKUX BELIECTB Pa3-JIMUHBIX KJIACCOB; HA0JI0IEHNE
W3MEHEHUs OKPACKU MHIMKATOPOBB PACTBOPaX KUCJIOT U LIeNIouel; u3ydeHune B3aumoaeiicteus okcu-gaa meau(1l) ¢
pPacTBOPOM CEPHON KHUCIIOTHI, KUCIOT C METAJlJIaMH, peakiiii HeUTpaIn3allu; MoJay4eHne HepacTBOPUMBIX
OCHOBaHH, BBITECHEHUE OJJHOTO METaJljIa IPYTUM U3 PACTBOPA COJIU; PEIIEHUEIKCIIEPUMEHTAIbHBIX 3a/1a4 IO TEME
«BaxHeimme Kiacchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuonuyecknii 3aKoH U nepuoANYecKas cucreMa XumMu4yeckux 3aemenToB JI. U. MenneneeBa. Ctpoenune
aTOMOB.
Xumuyeckas cBf3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIIHI

[lepBble NOMBITKN KJIaCCUPUKALIMN XUMUYECKHUX AJIeMEHTOB. [IoHATHE O rpyIax CXOIHbIX JIEMEHTOB (IIeI0YHbIE
U IEJI0YHO3EMEIbHbBIE METAJUIbI, TAOT€Hbl, UHEPTHBIE Tra3bl. DJIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCHIIBI 1
THJPOKCH/IBI.

[Mepnoauueckuit 3axon. [lepuoauueckas cucrema xumuueckuxanementos J[. V. Menneneesa. Buspl Tabmuiibt
«Ilepnognueckas cucrema xuMudeckux 3neMeHToB [l . . Menneneesay . [lepuoas! u rpynms! . @U3HUECKUNA CMBICIT
NOPSAIKOBOTO HOMEPA, HOMEPOB IIEPH- OZa U IPYIIIBI JJIEMEHTA .

Crpoenue atromoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpoeHHE HIIEKTPOHHBIX 000JI04EK aTOMOB HEPBBIX
20 XMMUYECKUX 3JIEMEHTOB nepuoandecko cucremsl 1. . MenaeneeBa. XapakTepucTka XMMUYECKOT 0 3JIEMEHTA 110
€ro MoJI0XKEHUI0 B epuognueckon cucreme /1. 1. Menzneneesa.

3aKOHOMEPHOCTH U3MEHEHHSI PAIyCca aTOMOB XUMHUYECKHX 3JIe- MEHTOB, METAUNIMYECKUX U HEMETAININYECKHAX
CBOMCTB I10 TPYIIIIAMH IEpHOAaM. 3HAYEHUE MTEPUOIMYECKOT0 3aKOHA U TIEPHOINIECKON CUCTEMBI XUMHYECKHUX
3JIEMEHTOB JUIS pa3BUTUS HAYKU U NpakTUKK . [[. 1. MenneneeB — y4€HbIN U IpaKIaHuH .

9HeKTpOOTpHI_[aTCJ'IBHOCTL XUMUYECKUX 3JIEMEHTOB. XHMHYE- CKas CBSI3b (I/IOHHaﬂ, KOBAJICHTHAA OJIApHAA 1
KOBAJICHTHAsA HEIIO0- JlinHaSI). Crenenb okucineHns. OKHCIUTEIIEHO-BOCCTAHOBUTEIBHEIC pCaKkuuru. HpOHCCCBI OKHCJICHUA
1 BoccTaHoBJIeHNA. OKUCIIHTEIN U BOCCTAHOBHTEIIN.

XUMHYECKUM OKCIICPUMCHT: U3YYCHHC 06pa3110B BCIICCTB MCTAJI- JIOB U HCMCTAJLJIIOB, B3aUMOJCHCTBHE THApOKCHU A



LIMHKA C paCTBOpaMH KHUCJIOT U IIEJI0Y€EH; TPOBEAEHHUE OINBITOB, MIUTFOCTPUPYIOLIUXIIPUMEPDI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEeHNE,peakluy Pa3iokKEH s, COCTUHEHHS ).

Me:xnpeaMeTHble CBA3H

Peanuzanusi MeXNpeIMETHBIX CBS3€H NMPH M3YyYCHHH XUMHHB 8 KJIACCE OCYIIECTBISETCS Yepe3 UCTIOIb30BaHUE
Kak OOIIMX €CTeCTBEHHO-HAYYHBIX OHATHH, TaK M TIOHSATUH, SIBISTFOIINXCS CHCTEMHBIMH ISl OT/ACIIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [THKJIA.

OOmire ecTecTBEHHO-HAYYHBIE OHATHS: HAYYHbIHA (QaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIN3, CHHTE3,
Kaccu(uKanus, IepuoANIHOCTh, HAOIIOICHUE, IKCIICPUMEHT, MOACITHUPOBAHNE, H3MEPEHHE, MOJIEITh, SIBIICHUE.

dwusuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PAIMOAKTUBHOCTh, MOJICKYIIA,
ANIEKTPUYUECKHIA 3apsi]l, BEILIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ta3, QPU3NUECKHE BETMYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TIAaHETHI, 3BE31b1, COJTHIIE.

buonorus: horocuntes, npixanue, omocdepa.

I'eorpadus: atmochepa, ruapocdepa, MUHEpAITBI, TOPHBIE TOPOJIBI, OJE3HBIE UCKOTAEMbIE, TOTLTBO, BOJAHBIE

PECypCHI .

9 KJIACC

BenecTBo M XUMHYeCKasi peaKnus

[lepuonnyeckuii 3akoH. [lepuonndeckas cucrema xumudeckuxdnemenToB /. . MenaeneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTUB M3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KAJIHS, KAJIBIIHS U UX
COCJIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B IEPUOIUUECKOM CCTEME U CTPOCHUEM MX aTOMOB.CTpoeHUE
BEILIECTBA: BUJIbl XUMUUECKON CBSI3U. THITBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCMOCTh CBOMCTB BEILIECTBA OT THUIIA
KPUCTANIMYECKON PEeIETKH M BUIa XUMUUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX BEHIECTB (MEXKIyHAPOHAS W TPUBUANBHAS). XUMHUYCCKUC
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TEHETUYECKAasl CBA3b
HEOPraHMYECKUX BEIIECTB.

Krnaccudukarus XuMHUIECKUX PEeaKIHii O pa3IMdHbIM MpU3HaKaM (110 YUCITY U COCTaBY YYaCTBYIOMIUX B PEAKIMH
BEIIECTB, 0 TETUIOBOMY 3 (DEKTY, 110 H3MEHEHHUIO CTEIICHEH OKUCIICHHSI XUMHYECKUX JIEMEHTOB, TI0 00PaTHMOCTH,
M0 YYaCTHIO KaTalu3aTopa). IK30- U IHJOTEPMUUYECKHIE PEAKIINH, TEPMOXUMHUYECKIE YPABHEHUS.

[Tonstue o ckopoctu xumuueckod peakiuu. [loHsTHE 00 00paTUMBIX M HEOOPATUMBIX XMUMHYECKHX PEAKIHAX.
[loHsiTHE O TOMOT€HHBIX M TE€TEPOr€HHBIX peakuusx. l[lowsmue o Xxumuueckom pasHnogecuu. Daxmopeol,
susiIOWUe Ha CKOPOCMb XUMUYECKOU peakyu U NOJOHCEHUE XUMULECKO2O PABHOBECUSL.

MexaHu3M OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX pPeaKlnii (3IEKTPOHHBIN OanaHc
OKHUCITUTEIFHO-BOCCTAHOBUTEILHON PEaKIIUH).

Teopus 31€KTPOTUTUUECKOM AUCCONUMALNU. DNEKTPOIUTHI U HEATEKTPOIUThl. KaTHOoHbI, aHnoHBI. MexaHu3m
JICCOLIMAIINY BEIIECTB C PA3TMYHBIMK BUIAMU XUMHUYIECKOM cBsi3u. Crenens auccoruaiiy. CHiIbHbIE U clladbie
AJIEKTPOJIUTHI.

Peakuiun noHHoro ooMena. Y clnoBus IpOTeKaHUs peakIuii HOHHOTO OOMEHa, TOJIHbIE U COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuid. CBOWCTBA KHCIOT, OCHOBAaHHUHN U COJIEH B CBETE MPEACTaBICHUII00 YIEKTPOTUTUYECKOI
mucconmanuu. KadectBeHHbIe peakiuu Ha UOHBI . [lonsamue o euoponuze conell .

XUMHYECKUH IKCTIEPUMEHT: 03HAKOMJIEHUE ¢ MOJICIIAMHU KPUCTAUIMUECKHUX PEIIETOK HEOPTAaHUUECKUX BEIIECTB
— METaJJIOB HHEMETaJUIoB (rpaduTa 1 anmasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHUs ); UCCIIE0BAHIE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOU PEaKIuK OT BO3ACHCTBUS PA3TUIHBIX ()aKTOPOB; HCCIIEIOBAHHUE IIEKTPOIIPOBOTHOCTH
PacTBOPOB BEILIECTB, MPOIECCa TUCCOLUAIIMU KUCIIOT, 1IeJI0UeH U cosel (BO3MOKHO UCTIOJIb30BAHHE
BUJICOMATEPHAIIOB); TTPO-BEJICHUE OTBITOB, MIUTFOCTPUPYIOIINX MPU3HAKU MTPOTEKAHUS PEaKIInii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BblIeJIeHHE ra3a,00pa3oBaHue BOJIbI); OMBITOB, MILTIOCTPUPYIOIIUX ITPUMEPDI OKHUCIIHU-
TETbHO-BOCCTAHOBHUTEIIBHBIX PEAKITNi (TOPEHHE, PEAKIINH PA3JIOKEHHUS, COSANHEHHUS ); PACTIO3HABAHHE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKLUid Ha MOHBI; PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 .

HeMmeTtanabl u ux COCIMHCHUSA

OO6u1as xapakTepucTika ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH OKuciIeHus. CTpoeHue u
¢bu3nvecKue CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMUYECKHE CBOWCTBA Ha MPUMEpE XJiopa



(B3aMMOICHCTBHE C METAJUIAMH, HEMeTaJlIaMHU, lieno4amu). XiaopoBoaopoa. CossiHas KUCI0Ta, XUMHUYECKHe
CBOICTBA, MMOJIy4YeHUE, MpUMeHeHHe. JlelicTBUE XJI0pa 1 XJIOpPOBOIOPOIa HA OpraHU3M 4YelloBeka. BaxkHeiimue
XJIOpU/Bl M UX HaXOXKIECHHUEB IIPUPOJE .

O6mas xapaktepuctuka 371eMeHToB VIA-rpymnmsl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTETICHU
OKHCJICHUS.

Crpoenue u pusnyeckre CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOIa U CEPhl. AJUIOTPOITHbIE MOU(PHKAIIN
KUCIIOpOJIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOOPOI, CTpOCHUE, PU3UUECKUE U XMMUUECKHUE CBOWCTBA.
Oxcuipl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCUI0B. CepHast KUCIIOTa, PU3NYECKHe U XUMUYECKUE CBOIICTBa
(ob1mKe Kak mpeacTaBUTeNs Kiacca KUCIOT U crienuduueckue). XMMUUECKHE PEaKIiH, JIekKalIue B OCHOBE
IPOMBIIIIEHHOTO CI0co0a MOMy4eHus cepHOr KUCTIOThL. [Ipumenenne. Conu cepHO KUCIOTHI, KAYeCTBEHHAs PEaKIHs
Ha cynbdar-noH. Haxoxnenuecepsl u e€ CoeqUHEeHH B IPUPOJIe . XMMUUYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpe/Ibl
COCIMHEHUSIMH Cephl (KUCIOTHBIE JOK/IHU, 3arPSA3HEHIE BO3/IyXa H BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS .

OO6u1as xapakTepucThKa 3JeMeHToB VA-rpynisl. OCOOeHHOCTHCTPOCHHUS AaTOMOB, XapaKTEpHbIE CTEEHH OKHCIICHUS.

A30T, pacnipocTpaHeHue B IpUpo/ie, HrU3nIecKre 1 XUMHYEeCKHe cBoicTBa. KpyroBopot a3ora B mpupoae . AMMHAK,
ero (pu3nvecKren XMMUUECKHUE CBOICTBA, MoTyueHue u npumenenue. Coau aMMOHUS, UX GU3UYECKUE U XUMHYECKUE
cBoifcTBa, mpuMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ mony4yeHue, puznueckue u
XUMHYECKUe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca KUCIOT U crienuduyueckue. Vcrnonb3oBaHue HUTPATOB U
CoJIel aMMOHUSI B KaUECTBE MUHEPAJIbHBIX y100peHuil. XMMUYECKOE 3arpsi3HEHUE OKpY Karolel cpebl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/IH, 3arPA3HEHUE BO3/yXa, TOUBBI U BOJOEMOB).

®ochop, annorporHbie Moaudukayu Gocdopa, pusndeckue u xumuueckue coictsa. Oxeun dpocdopa(V) u
¢bochopnas kucnora, puznUecKue 1 XMMUYECKUE CBOWCTBA, TToMydeHue. Mcmonp3oBanue GocdaToB B KauecTBe
MHHEpaJIbHBIX YA00OpEHUI.

OO6mas xapaktepucTuka 31eMeHToB [VA-rpynmsl. OcCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKHCIICHHS

VYraepon, aJuloTpOIHbIE MOAU(UKALIUY, PACTIPOCTPAHEHUE B IPUPOAE, GU3NUECKUE U XUMUYECKHE CBOMCTBA.
Ancop6ums. Kpyrosopot yriiepona B npupoe. OKCHIBI yriieposa, uX GU3HIeCKUe 1 XUMHUYECKHE CBOWCTBA, JICHCTBHEC
Ha >KMBbIE OPraHU3MBI, [TOJyYEHHE U IPUMEHEHHE. DKOJIOrHuecKue NpodieMsl, CBA3aHHbIe ¢ okcuaoM yriepoaa(IV);
THITOTE3a II00aTbHOTO MOTEIJICHUS KIIMMaTa; TTapHUKOBBIH A(dekT. YrompHas Kuciora u e€ conu, ux Gu3nveckue u
XUMHYECKUE CBOMCTBa, NOsTyyeHue u npuMeHeHue. KadecTBenHas peakiys Ha kapOoHaT-uoHbl. Mcnonp3oBanue
KapOOHATOB B OBITY, MEJUIMHE, IPOMBIIUICHHOCTH U CEJILCKOM XO3SIHCTBE.

IlepBoHauyanbHble MOHATHA OO0 OPraHMYECKUX BEIIECTBAX KaKO COEIMHEHMAX Yriepoja (MeTaH, 3TaH, 3TUJIEH,
alleTUJIEH, A3TaHOJ, TJIMLEPUH, YKCyCHas KucioTa). Mx cocmasé u xumuyeckoe cmpoenue. IloHsiTHe O
OMOJIOTHYECKM BaXKHBIX BEIIECTBaX: JKUpPax, Oenkax, yrieBoJax — M HUX pOJM B JKU3HM YeJIOBEKa.
MamepuanvroeeOuncmeo op2aHuyecKux U HeopeaHu4ecKux coeoOuHeHul.

Kpemuuii, ero ¢pusnueckue u XMMUUECKUE CBOWCTBA, MoJydyeHHeU npuMeHeHue. CoeTMHeHUs] KpEMHUS B IPUPOJIE.
O6ume mpecraBiaeHus o0 okcuzae kpemHus(IV) m kpemHueBoit kucnore. CHIMKaThl, UX HCIOJIb30BaHHE B OBITY,
MEJUIUHE, MTPOMBINUIEHHOCTH. BaoicHeuwiue cmpoumeiibHble Mamepuansl. Kepamuxka, CMeKno, yYemeHm,
bemoHn, owenezobemon. Ilpobremvt 6e30nacHO20  UCNONL308AHUAL CMPOUMENbHBLIX MAMEPUATO8 6
NOBCEOHEB8HOU HCUZHUL.

XUMUYECKUI 3KCIIEPUMEHT: U3y4eHUE 00pa3ll0B HEOPraHUUECKUX BEIIECTB, CBOWCTB COJISTHOM KUCIIOTHI;
IPOBE/ICHNE KaUeCTBEHHBIX PeaKIMii Ha XJIOPHI-MOHBI U HAOII0IeHUE PU3HAKOB X TPOTEKaHMUS; OIIBITHI,
oTpakaromue pU3NIecKue 1 XUMHUUECKUE CBOWCTBA raJIONTEHOB U MX COSAMHEHUH (BO3MOYKHO UCIOIb30BaHUE
BHJIEOMAaTepHaOB); O3HAKOMJIEHHE ¢ 00pa3laMy XJIOPUI0B (TaJoreHH/I0B); 03HAKOMIICHHE C 00pa3liaMu cepbl U eé
COeTMHEHUAMHU (BO3- MOXKHO HCIIOIb30BaHUE BUIEOMATEPHANOB); HAOII0JeHUE poliecca 00yTIIMBaHMs caxapa Mo/
NeNCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KMCIOTHI; H3yYeHNE XUMMUUYECKUX CBOMCTB pa30aBIeHHON cepHOM
KHCJIOTHI, TPOBEEHNE KAYECTBEHHON peaklMM Ha CyNb(}aT-uoH NHAOII0IeHHE TPU3HAKa €€ MPOTeKaHUS;
O3HaKOMJICHHE ¢ (PU3HUECKIMHU CBOMCTBaMH a30Ta, pochopa u uX cCoeAMHEHHUH (BO3ZMOKHOUCTIONB30BAHNE
BHJIEOMAaTepHaoB), 00pa3iaMu a30THBIX U (pocHOPHBIX yIOOPEHHI; moyyeHue, coOnpaHue, pacrio3HaBaHue U
U3y4YeHHE CBOMCTB aMMMaKa; MPOBEAECHNE KaueCTBEHHBIX PEakliii Ha HOHAMMOHHUS U (ocaT-uoH U U3yyeHue
MPU3HAKOB MX POTEKaHUs,B3aUMO/IEHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIIOTHI C MEIbIO(BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHAIIOB); M3yUeHHE MOJIeTiel KpUCTAJUIMUECKUX PElIETOK anMasa, rpadura, ¢pyiiepeHa;
03HAKOMJIEHHE C TIPOLIECCOM a/1COPOLIMHU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM H YCTPOHCTBOM
NPOTUBOTra3a; Moy4eHue, coOupaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB YIJIEKUCIIOr0 Ta3a; IPOBEACHUE



KayeCTBEHHBIX peakluil Ha KapOOHAT- U CUJIMKAT-UOHBIM U3YUCHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKUMEN CUITMKATHOW TPOMBIIIIECHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BaxkHenmme
HEMETAJUIbI U UX COEUHEHUS.

MeTanabl 4 UX COeTMHEHUS

OOm1ast XxapaKTEpUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TTOJIOKEHUS B IEPUOINIECKOIN
cucreme XxuMuueckux anementoB Jl. . Menneneesa u ctpoenns aromoB. CTpoeHreMeTamioB. Merayuinyeckas cBsi3b
Y METaJUINYECKask KPUCTAJUIMUYECKAs PEIETKA. DIEKTPOXUMHUUECKUH psiJl HAPSHKEHUHI MeTaiuioB. Ousnyeckue u
XMMHUYECKUE CBOWCTBA MeTaiioB. O0Iue crnocoObl nonyueHus MeTaioB. [IoHsITHE 0 KOPPO3UU METAJIOB, OCHOBHBIE
CIOCOO0BI 3aLIUTHI UX OT KOppo3uu. CIuiaBsl (CTajb, YyT'yH, JIOPATIOMUHIM, OpOH3a) U UX IPUMEHEHHUE B OBITY U
IPOMBILUICHHOCTH.

[I{esrouHbIE METAIUIBL: ITOJIOKEHHUE B IEPUOAMUYECKON CUCTEME XUMUYECKUX d1eMeHTOB [I. 1. Menneneesa;
CTPOEHHUE UX ATOMOB; HaXOXk/IeHUE B Iiprpoze. PU3ndecKue 1 XMMUUYECKUE CBOMCTBA (Ha IPUMEPE HATPUA U Kalus).
Oxcuzipl ¥ THAPOKCUIBI HATpHs U Kaius. [IpuMeHenne menouHbIX METaUIOB U UX COETUHEHUH.

[I{eouHO3EeMeENbHBIE METAJIIIBI MATHUH U KAJIbLUI: I0JI0KEHHE BIEPUOANYECKON CUCTEME XUMUUECKUX 3JIEMEHTOB
J1. . MenzeneeBa; CTpOEHHE X aTOMOB; HaX0kI€HHE B Iipupoe. Du3ndeckne 1 XMMUYECKUE CBOMCTBA MAarHUs U
KaupIusl. BaxkHeiime coeIMHeHNS KabIHs (OKCUJI, THAPOKCHU, Con). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHHUSL.

AJIOMUHHIA: IOJIOKEHHUE B IEPUOIUUECKOIN cucTeMe XuMHu4Yeckux aneMeHToB Jl. M. MenzaeneeBa; cTpoeHune aToMa;
HaxokAeHHe Brpupoae. Guznueckre 1 XMMUYECKUE CBOMCTBA altoMUHKS. AM(OTEpHbIE CBOMCTBA OKCHIA U
THJPOKCH/IA ATFOMUHUS.

XKeneso: nonoxxeHue B NepUOIUUECKON cucTeMe XuMuiyeckux neMenToB J[. 1. Menneneea; crpoeHue atoma;
Haxo’keHKe B prpoe. Pu3ndeckre 1 XMMUIecKre CBoMcTBa xkene3a. Okcuapl, rupokcu by conu xenesa(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MMOTYUYECHHUE.

XMMUYECKHUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJIOB U CIIABOB, X (PU3NUECKUMU CBOMCTBAMU;
U3y4€HHE Pe3yJIbTaTOB KOPPO3UH METAILIOB (BO3MOKHO MCIOJIb30BaHUE BUEOMAaTEPUATIOB), 0COOCHHOCTEM
B3aMMOJIEMCTBUS OKCH/IA KaJIbLIMS U HATPUSIC BOJOW (BO3MOKHO MCIIOJIb30BAHUE BUJIEOMATEPHAIIOB);
MCCJIEIOBAHKUE CBOMCTB KECTKOM BOJIbI; POLIECCA TOPEHUS JKelie3a B KHCII0- POJie (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MIPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEeaKIIMii Ha MOHBI (MarHusl, KalbIusl, aTFOMUHUS,
nuHka, xenesa(ll) u xenesa(lll), meau(Il)); HabmroeHne U oMUCaHUE TPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU
Ha-TPUSs, KaJIus ¥ KaJbIus (BO3MOXKHO HCIIOIb30BaHHE BUACOMATEPUANIOB); HCCIEIOBaHNE aM(OTEPHBIX CBOICTB
THAPOKCH/IA AIFOMUHUS U THIPOKCHU/IA IMHKA; pellIeHNe IKCTIEPUMEHTANIBHbIX 3a/1a4 110 TeMe «BaxxHeine MeTamibl 1
UX COSUHEHUSD .

XuMHuA H OKpY:KAOWIas cpea

HoBele MaTepuraiiel 1 TEXHOJIOTHU. BenecTBa 1 Matepualisl B IOBCETHEBHOM KHU3HHU YEJIOBEKA. XUMUS U 310POBbE.
be3onacHoe ncnoab30BaHue BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast mo- MOIb TP XMMUYECKHUX 0KOrax
oTpaBieHUsAX. OCHOBBI 9KOJIOTH- YECKOI I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYy Karolleiicpeipl (mpeaenbHas
nomyctumas KonuenTparus serects — [1J1K). Posb xuMuu B perieHun 3K010rHyecKux mpooiem.

[IpupoiHbIe HICTOUHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIHN Ia3,He(PTh), IPOAYKTHI UX HepepadOTKH, UX POJIb B
OBITY ¥ TPOMBILIIIEHHOCTH .

XUMHUYECKUH 3KCIIEPUMEHT: U3y4YeHue 00pa3lioB MaTepUalIOB (CTEKIIO, CIIIIaBbI METAIIJIOB, TOJTUMEpPHBIE
MaTepuabl).

Me:xnpeaMeTHbie CBA3H

Peanuzanus MeXNpeaMETHBIX CBA3eH NMpU U3y4eHUH XUMUH BY KJlacCe OCYIECTBIISETCS Yepe3 CI0JIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U HOHATHUH, SBISIOMIUXCS CUCTEMHBIMH JUIS OTAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmye ectecTBEHHO-HAYUHBIE MTOHATHS: HAYUHBIH (aKT, rUIoTe3a, 3aKOH, TeOpHUs, aHaJIN3, CUHTE3,
KJaccu(uKaius, NepuoIMIHOCTb, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHE,MO/IeNIb, SIBJICHHUE,
MapHUKOBBINA 3¢ deKT, TexHoIorus, Marepransl. PU3uKa: MaTepus, aToOM, IEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaJIMOaKTUBHOCTb, MOJIEKYJIa, 3IEKTPUUECKUH 3aps/l, NPOBOAHUKHU, MOTYNIPOBOAHUKHU, AUIJIEKTPUKH, (OTOIIEMEHT,
MHJMKaTOP,BELIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHIE BELIECTBA, I'a3, pacTBOP, PaCTBOPUMOCTD,
KpUCTaJINYecKasi pelérka, CIulaBbl, (U3NUECKHE BEIUYUHBI, €JUHUIIBI U3MEPEHHs, KOCMUYECKOe MPOCTPAHCTBO,



IIaHeThl, 38€31b1, CoHIIE.

MAaKpO3JIEMCHTEI, ITIMTATCIIbHBIC BEIICCTBA .

buonorus: ¢porocuntes, npixanue, ouocdepa, SIKOCUCTEMA, MUHEPATIbHBIE Y00pEHUS, MUKPOIJIEMEHTHI,

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

pecypehl.
KanengapHo-remaTudeckoe njiaHUPOBaHHE MO0 XMMHUHU 8 Kjacc
2 yaca, 68 yacos
Ne | Pazpgen. Tema ypoka Kon-so | lata | Hcnonv3oeanue
4acoB IIpOBE | 0Oopyoosanus
nenus | «Touka pocma
Tema 1. Xwmmsa —  BakHasag  00JacTh
€CTeCTBO3HAHUSI M TPAKTHYECKONl JAeATeJbHOCTH
yesoBeka (5 4)

1 [Tpenmer xumun Posib XuMUK B KU3HH YEJIOBEKA. XUMUS B 1
crcTeMe HayK. MeTo/ibl O3HAHKS B XUMHUH.

2 3HAaKOMCTBO C IIPaBUJIaMH_0€30MaCHOCTUH IIPUEMAMH 11 Ludposas
paboThl B XUMU4eCKoi mabopatopuu. [Ipaktiyeckas padoTa: 1aGopaTopms

Ne 1. TIpaBuna paboTsl B 1aO0paToOpuu HIIPUEMBI OOpAIIICHHUS C RELEON
71abopaToOpHBIM 000PYI0BAHIEM .
Hudposoii naTamk
TEMIIepaTypbl
CnuproBka CBeua.
3 Tena u BemecTsa 1
4 dusnveckre CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE 1
BCIIICCTB .

5 Yucreie BemecTBa M cMecH. CriocoObl pa3eiieHUs] CMECEH. 1 Hudposas
IIpakTuueckas padoraNe 2. Paznenenue cmeceit (Ha naGoparopus
NPUMEPEOYUCTKH IOBAPEHHOMN COJIH) RELEON
Tema 2. BemecTBa
U XHMHUYeCKHe peakuuu

(159)+1 4

6 ATOMBI 1 MOJIEKYJIBI. XMUMHAYECKHE IEMEHTBI 1

7 3HaKu (CUMBOIIBI) XUMHYECKUX DJIEMEHTOB 1

8 [TpocTbie U cnoXHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE 1

YUYCHHE.
9 Xumuueckas Gpopmyna. BaneHTHOCTh aTOMOB XUMHYECKUX 1
HJIEMEHTOB

10- | 3akoH mocTOSHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS 2

11 | atomnas macca. OTHOCHUTENIbHASI MOJIEKYJISIpHAS Macca .

12 | MaccoBas 1011 XHMHUYECKOTO 3JIeMEHTa B COCTMHEHUH 1

13 | ®usnueckure U XUMHUECKHE SIBICHUS 1

14 Xumnueckas peakuus. [IpusHaku 1

Y YCIIOBUS MIPOTEKAHUST XUMHUICCKAX PEAKITNI

15 | Xumwuueckue ypaBHEHUs 1

16 | Tunsl xumMudeckux peakiuid. Peakuus coeuHenus 1

17 | Peakuus pazinosxeHus 1

18 | Peakmuga 3amenieHus 1

19 | Peaxkmus oOMeHa 1

20 | 3axon coxpaHeHus macchl BeiecTs. M. B. JlomoHocos — 1 BECHI

YUYEHBIN- SHIUKIIOTE/THCT. TEeXHOXMMHUECKIE

WJIH DJIEKTPOHHBIE;
cBeva; Koioa
miockogouHas 250




MJIT; JIOKKA IS
COKUTaHUSI
BEIIIECTB

21

KonTtponbHas padora Ne 1

Tema 3. Bo3ayx. Kuciaopona.
Okcuanl

(54)

22

Bo3nyx — cmech razoB. CoctaB Bo3ayxa Kucinopog —
3NIEMEHT U MPOCTOe BemecTBO. O30H — aJUIOTPOIHAs
MOAU(HUKAIHS KUCTIOPOIa

23

Haxoxxaenue kuciopoaas npupoje, Gpuznueckue u
XUMHYECKUE CBOMCTBA (PEaKIMy OKHCIICHHUS, TOPEHHUE.
[TousTue 00 okcumax

24

Crioco0bI moJTydeHus KMCIopo/ia B 1ab0paTopuu 1
IPOMBIIUIEHHOCTH. [IpuMenHenne kucnopoaa.
[IpaxTrueckas pabota
Ne 3. ITonyuenue u cobupanue KUCIOpoia, U3yIEeHUE ero
CBOJWCTB.

25

Temuooii a3 dexT XUMIUECKOi peakiuu, HOHITHE O
TEPMOXMMHUYECKOM YPaBHEHUH, SK30- M SHAOTEPMUUECKUX
peaKIuIx

26

TormnmBo (yronb 1 MeTaH). 3arps3HEHUEBO3IyXa, CIIOCOOBI
ero MpeoTBpaIIeHUs. Y CUIICHHE TAPHUKOBOTO Y deKTa,
pa3pynieHre 030HOBOTO CJIOS .

Tema 4. Bogopoa. CocraB kucjot u coJieii (5 1)

27

BO[[OpOI[ — JJICMCHT M IIPOCTOC BEIICCTBO

28

Haxoxpaenue B npupose, Gu3nvecKkre 1 XuMHUIECKue
CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBHSI C HEMETAJIa-MHU
OKCHJIaMU METAJLIOB

29

[IpumMenenue, criocoObl MOTYyYEHUS BOJOPO/IA.
I[NpakTtuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa, U3yYEHHUE €TI0 CBOMCTB

30-
31

CocTaB KUCIIOT H collei

Tema 5. KoimyecTBeHHBIC OTHOLIEHUA B XUMUH
(49

32

KommaectBo BelecTBa. Moib. MOHﬂpHaﬂ Macca

33

3akoH ABoraJipo. MoJspHblil 00bEM ra3os .

[EEN

35

Pac4dértel mo XUMHYECKUM YPAaBHCHUSAM.

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

4)

36

®u3nYecKue CBOMCTBA BOBI. AHaau3 U CUHTE3 —
MCTOABI U3Yy4YCHUA COCTaBa BOJBI.

37

XuMHuecKkre CBOUCTBA BO/IBI (PEaKIK C MeTalllaMHy,
OKCUIaMUMETAJUIOB U HEMETAJIIIOB

38

CocraB ocHoBaHuil. [loHsTHE 00 MHAMKATOpAX

[Mudposas
nabopaTopus
RELEON
Hudposoii pH. mrarus
C 3AKUMOM; TISITh
XUMHUYECKHX CTaKaHOB
(25 mn); mpombIBaJIKa




39 | Bona kak pacteoputens. PactBopel. PacTBOpuMOCTE BelecTs B npubop 1A
Boze. [IpakTudeckast padoTta: OILITOB ¢
Ne 5. IlpuroroBiieHre pacTBOPOB € ONPEACIEHHON MaCCOBOI
J0Jiel pacTBOPEHHOTO BEIIECTRA. SJICKTPHHCCIIM
TOKOM;
MCTOYHHK
MIOCTOSIHHOTO TOKa:!
npoOUpPKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
Jy4HHKa,
CIHUPTOBKA;
npoOKu — 2 T,
MUHIIET
40 | Ponb pacTBOpOB B MPUPOJIE U B KU3HU YeloBeka. KpyroBopot
BO/JIbI B IPUPOJIE. 3arpsi3HEHHUE IPUPOIHBIX Bo. OXpaHa U
OYHCTKA MPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTaHUYEeCKHX
coeMHEeHHU
(11u9)+ 14
41 | Kiaccuguxanys HeopraHHYeCKIX COCTUHCHHIIA,
42- | Oxcuppl: coctas, kinaccuukanus (OCHOBHBIE, KUCIOTHBIE,
43 | amdoTepHble,HECONIC00pa3yIOIIe), HOMEHKIATYypa
(MexxayHapogHasi U TpPUBMANbHASA).
[Tonmy4eHne n XUMHYECKHE CBONCTBA KHCIOTHBIX, OCHOBHBIX U
aM(}OTEpHBIX OKCHIOB.
44- | OcHoBaHus: cocTaB, Kiaccu(uKaius, HOMEHKIIATypa [udposas
45 | (MexayHapojaHas U TpUBHAJbHAs), GU3MYECKUE U nabopaTopus
XUMHYECKUE CBOMCTBA, CIIOCOOBI MOTY4YEHHS RELEON
Hudposoii pH. mrarus
C 3AKUMOM; TISITh
XUMHUYECKHX CTAKaHOB
(25 mi); mpombIBaJIKa
46- | Kucnotsl: cocTas, Kilaccu(ukaiys, HOMEHKIATypa,
47 | ¢usnueckue U XMMHYECKUE CBOMCTBA, CIIOCOObI MTOIYUEHHUSI.
Psa1 akTHBHOCTH METAILIOB
48- | Conu (cpenHuUe): HOMEHKIIATYpa, CIIOCOObI
49 | mosryyeHusl, B3aMMOJICHCTBUECOJIEH C METAIaMHU,
KHUCJIOTaMH, IeJI0YaMH U COIAMU
50 | I'enernueckas cBSA3b MEXAY KJIaCCAMHHEOPTaHUYECKHX
COEIMHEHNI
51 | IIpakTh4deckas pabora: udpoas
Ne 6. Pemienuie skcriepuMeHTaNIbHBIX 33124 110 TeMe naGoparopus
«OCHOBHBIE KJIACCHI HEOPraHUUECKHUX COeTMHEHUIN RELEON
Hudposoii pH. mrartus
C 3WKUMOM; TISITh
XUMHAYECKHX CTAKAaHOB
(25 mm); mpombIBamKa.
52 | KoHTpoiabpHas padoTa Ne 2
Tema 8. Ilepuoauyeckuii 3aKoH ¥ MePpHOAUYECKAS]
cucrtemMa xumMuueckux iemeHToB /I. M. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MOMBITKY KJIACCH(DUKAIIMN XUMHIECCKHX HJIEMEHTOB.

[Tonstue o Tpyniax CXOAHbIX 3JICMCHTOB (IJ_IGJ'IO‘-IHBIG u




ICJIOYHO3CMCIIbHBIC MCTAJIJIBI, I'AJIOT'CHBI, THCPTHBIC FaSBI) .

54 | DnemMeHThl, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCHIIBI U
TUAPOKCHIBI
95 [lepuonnveckuii 3aKOH U MEPUOANYECKAS CUCTEMA
xumudeckux smementoB Jl. 1. Menneneesa. [lepuopl,
IpYIIIBL, NOArpyHbl. PU3UUECKUH CMBICI IIOPSAAKOBOTO
HOMepa 3JIEMEHTa, HOMEe- POB IEPHO/IA M IPYIITIHL.
56 | Crpoenune atomoB. CocTaB aTOMHBIX siiaep. Mi30Tomsl
57 | Dnexrponsl. CTpOSHUE ANEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix20 XUMHYIECKUX AIIEMEHTOB MEPUOINICCKON CHCTEMBI
.. MenaeneeBa
58 | XapakreprcTHKa XUMUYECKOTO 3JIEMEHTA 110 €ro MOJI0XKEHUIO
B nnepuoandeckoi cucreme JI. M. Menneneesa
59 | 3HaueHue NepuoJUYECcKOro 3aKoHa
U MIEPUOANYECKON CHCTEMbl XUMHYECKUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U ipaktuku. 1. . MenaeneeB — y4éHbIi,
HeJaror ¥ rpak1aHuH.
Tema 9. Xumnueckasi CBAA3b.
OKHUCINTELHO-BOCCTAHOBUTE/ILHBIE PeaKINU
(89
60 | DIeKTPOOTPHIATEILHOCT ATOMOB XUMHYECKHX JJIEMEHTOB
61 | Monnast xumuieckast CBs3b Hudpoas
nabopaTopus
RELEON
udpooii garuuk
TEeMIEPATYpPhI
TUTATUHOBBIIA;, TATIUK
TEeMIEPATYpPhI
TEPMOIIAPHBIN
62 | KoBajgeHTHO-TIOIsIpHAS CBS3h Hudposas
naboparopus
RELEON
Hudposoit gaTunx
TEeMIEPaTyphl
TUTATUHOBBINA; TATIUK
TEeMIEPaTyphl
TEPMOIIAPHBIN
63 | KoBaneHTHO- HenospHast CBS3b
64- | CrerieHb OKUCIICHUS
65
66- | OxucnuTensHO-BOCcCTaHOBUTENbHBIE peakiuu (OBP).
67 [Ipomueccrl okucneHUs M BOCCTaHOBICHUS. OKUCIUTETH U
BOCCTAHOBHTEITH.
68 | KonTponbHas padborta No 3




KanenpapHo-remaTnieckoe nNiIaHUpPOBaHHE 10 XMMHH 9 Ki1acc

2 4yaca 68 yacoB

No | Tema pa3nena u ypoka Komu | lata | Hcnonv3osanue
YECTB | [IPOBE | 0060OpyOoeanus
0 neuus | «Touxka pocma
4acoB
IloBTOpEeHue M yriry0dJjieHue 3HAHUI OCHOBHBIX pa3/iesioB
Kypca 8 kjacca
(5u)+1u
1 [epuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMUYECKUX 1
anemeHToB Jl. . Menneneesa. CTpoeHne aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1

MCPBBIX TpéX Nepruoao0B, Kajius, KaJIblIUA 1 UX COCI[I/IHCHI/Iﬁ B
COOTBETCTBHH C ITOJIOKECHUEM DJIEMECHTOB B nepnonﬂqecxoﬁ CUCTEME
1 CTPOCHUCM UX aTOMOB




Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHUUECKUX BELIECTB
(MexIyHapOIHAS ¥ TPUBHUAIBHAS)

4 XHUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K Pa3INYHbIM
KJaccaM HEOPraHMYECKUXCOEANHEHUM, X TeHETUYECKas CBSA3b
HEOPraHMYeCKHX BEIECTB
) CtpoeHue BewecTBa: BUJbl XUMUYECKON CBSI3U. THIIBI Hudposas
KPUCTAJUNTMYECKHUX PEIIETOK, 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THIIA n1aboparopus
KPUCTAIIINYECKON PEIIETKH . RELEON
Hudposoit naTunk
TEMIIEpaTypbl
TJIATUHOBBII
6 Kontponbhas padoraNel
Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX
peakumii
(44)
7 Knaccudukanys XuMUUecKuX peakiyii Mo pa3inaHbIM
IpU3HAKAM.
8 ITonsiTHe 0 CKOPOCTH XMMHUUYECKOHN peakunu. [IoHATHE 0 TOMOTE€HHBIX Hudposas
U T€TEPOreHHBIX PEAKLUIX . naboparopus
RELEON
[udposoii naTurk
TeMIIepaTypbl
IJIATUHOBBII
9 ITonsTHe 0 XUMHYECKOM paBHOBeCHU. DaKTOPBI, BIMSIONIME HA Hudposas
CKOPOCTbXUMUUYECKON PEAKIMHU U MON0KEHUE XUMUIECKOTO naboparopus
paBHOBECHS . RELEON
[udposoii naTumk
TeMIIepaTypbl
IJIATUHOBBII
10 | MexaHu3M OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(27eKTPOHHBIH O6anaHc OKUCIUTELHO-BOCCTAHOBUTENb- HOM
peakium).
Tema 2. DaekTpoauTHYecKas Aucconnanus. XuMuieckue
peakiMu B pacTBoOpax
(84)
11- | Teopust NEKTPOTUTUIECKON AUCCOIMALIUH. DIEKTPOIUTHI U Hudponsas
12 | neanextponutsl. KaTHoHBI, aHMOHBI. MeXaHU3M AUCCOLM-AlUH naboparopus
BEILIECTB C Pa3IMUHBIMU BHJAMU XUMHUUECKOH cBs3H. CTeneHb RELEON
nuccoryany. CUibHbIE U C1a0ble HEKTPOIUTHI [Mudposoii gaTunk
AJIEKTPOIPOBOTHOCTH
13- | Peaxumu mouHOro 0GMeHa, ycioBuUs uXx nporekanus. Moxusle Hugposas
14 | ypaBHenus peaxupii. 11abopaTopHst
RELEON
Hudposoit gaTuamk
AJIEKTPOIPOBOJHOCTH
15- | Xumnueckue CBOMCTBA KMCIIOT, OCHOBAHUH M COJICH B CBETE
16 | npencrapieHuit 00 SNEKTPOTUTHYECKOHN AUCCOIHAIINH
17 | IloHsATHE O TUAPOTU3E CONEH.
18 | IIpakTtuueckas pabora Ne 1 Perenne skcriepuMeHTaIbHBIX 3a/1a4 Hudposas
o TeMe nabopaTopust
RELEON

Hudposoit gaTuamk
AJNEKTPONPOBOTHOCTH




Tema 3. O0mas XapaKTepUCTHKA XHMHYECKHUX 3JIeMEHTOB
VIIA-rpynnel. 'ajorensi (4 u)

19

OOmas xapakTepucTuKa rajoreHoB . OCOOEHHOCTH CTPOSHHS aTOMOB
9TUX 3JICMCHTOB, XapaKTCPHBIC UISI HUX CTCIICHU OKUCJICHUA.
CtpoeHue 1 Gpu3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB

20

XuMHYeCKHEe CBOMCTBA Ha PUMEPE XJiopa (B3aUMO/ICHCTBUE C
MeTaJlUIaMi, HeMeTaJulaMu, 1ieiouamu). Xaoposojaopoa. ConsHas
KHUCJI0Ta, XUMHUYCCKHUC CBOﬁCTBa, TOJIYUYCHUEC, IPUMCHCHHC.

21

@usznonoruyeckoe AEMCTBUE XJI0pa U XJIOPOBOAOPOA HA OPraHU3M
4esioBeKa. BaxkHenmue XJopyu/sl U UX HAXO0XKICHHUE B IIPUPOJE .

[udpoas
n1aboparopus
RELEON

22

[IpakTrnueckas padora:
No 2. TTomydeHue CONTHON KMCIIOThI, M3y4YeHUE ¢€ CBOMCTB

Hudposas
naboparopus

RELEON

Tema 4. O0mas XapaKTepuCTHKA XMMHYECKUX JJIEMEH- TOB
VIA-rpynnbl. Cepa u eé coequnenus (5 1)

23

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH
CTPOEHHS aTOMOB 3TUX AJIEMEHTOB, XapAKTEPHBIC JJIsl HUX CTETICHU
OKHUCIICHUS

24

CTpO@HI/Iel/I (I)I/ISI/IIIGCKI/IC CBOMCTBa IIPOCTBIX BCIICCTB —
KHCJIOpOAa v CCPBI.

AniotpornHble MOAU(UKALUN KUCIIOPO/1a U cepbl. XUMUYECKHE
CBOMCTBA CEPHI.

CCpOBOI[OpOI[, CTpOCHHUC, q)HSI/IIICCKI/Ie 1 XMMHYECKHE CBOMCTBA.
OKCI/IIII)I CCPBI KaK NPCACTABUTCIIN KUCIOTHBIX OKCUIOB

25

CepHnas kucnora, Guznueckue
U XMMHUYECKHE CBOUCTBA (00IIHE KaK MPeACTaBUTENS Kilacca KHCIOT
U crienuduyueckue), mpuMeHeHNEe

Hudporas

nabopaTtopust

RELEON
[MudpoBoii gaTumk
AIIEKTPOITPOBOHOCTH

26

XUMHUECKUE PEAKIIMH, JISKAIIHE B OCHOBE TPOMBIILICHHOTO
crocobanoxydeHus cepHoi KUcaoThl. ConM CepHOM KUCIIOTHI.

27

Haxoxzaenue cepbl U €€ CoeTMHEHUI

B TIpHPOJIe. XUMHUUECKOE 3arpS3HEHNE OKPYKAIOIICH CpeJIbl
COETMHEHUSMHU Cepbl (KUCTOTHBIE MOXKIH, 3arpsS3HEHUEBO3AyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAICHHUS

Tema 5. O0mas XapaKTepUCTHKA XUMHUYECKHX 3JIEMEHTOB
VA-rpynnbl. A30T, ¢pocdop u ux coequnerus (7 4)

28

OO6u1as xapakTepucTika 31eMeHToB VA-rpymnisl. OcoOeHHOCTH
CTPOEHUSI AaTOMOB 3THX JIEMEHTOB, XapaKTEPHBICJISI HUX CTETIEHH
OKHUCJICHUSI

29

A30T, pacnipocTpaHeHue B pupoje, GU3NIecKue 1 XUMUYECKUe
cBoycTea. Kpyrosopot azora B npupoe

30

AMMHAK, €r0 (JU3UYECKHE U XUMHUYECKHE CBOUCTBA, MMOJIYUCHUEC U
IIPpUMCHCHUC. OJIM aMMOHHSA, HX (I)I/BI/I‘{eCKI/Ie U XHUMHYCCKHC
CBOUCTBA, IPUMCHCHUEC.

[Mpaktiyeckas padota Ne 3. [TomyueHne aMMuaka, U3y4eHUEET0
CBOJCTB.

31

A3oTHas Kuci0Ta, e€ pu3nyeckre 1 XUMUUECKUe CBOHCTBa (00rue
KaK MpeICTABUTEIIS KiTacca KUCIIOT U Crielu(UIecKue).
Hcnonb3oBanue HUTPATOB U COJIEH aMMOHHUS B KaueCTBE
MHHEPAIIbHbIX YI00peHH

Hudposas

nabopaTopust

RELEON
Hudposoit gaTank
AIIEKTPOIIPOBOHOCTH

32

XMMHAYECKOE 3arpsI3HEHUE OKPYKAFOIIEH CPebl COCJUHEHUSIMA
a30Ta (KUCIOTHbIE JIOKAHU, 3arps3HEHHE BO3/YXa, TIOYBBI M BOJOEMOB




33 | ®octop, amnorponHbie Moaudukanundocdopa, puznueckue u 1
XUMHYECKUE CBOMCTBA
34 | Oxcun pochopa(V) u pocdopnas kuciora, pusnueckue u 1
XHUMHUYECKUECBOMCTBA, monydyenue. icrmonszoBanue Gocdaros B
KauecTBE MUHEPAIIbHBIX Y100peHUH. 3arpsi3HEHUEeTIPUPOIHBIX
BOJI0EMOB ocdaTamu
Tema 6. O0mIasi XapaKTEePUCTHKA XUMHUYECKHX 3JIeMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHUI 1 UX COeJUHEHHSA
(Bu)t+1
35 Yruepoa 1
36- | Oxcuapl yriepoia, ux (U3MUECKHE U XMMUYECKUE CBOICTBA. 2
37
38 | YronbHas KACIOTA U €€ COMH, X (PU3UYECKHUE U XUMUUYECKHIE 1
CBOWCTBA, MOJYy4YEHUE U IPHMEHEHUE.
39 | IlepBoHayanbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O 1
COCIMHEHHAXYTIIEPO/Ia: 0COOEHHOCTHU cocTaBa U cTpoenus. [lonsrue
0 OMOJIOTMYECKH BaXKHBIX BELLIECTBAX: )KUpaX, OeJIKax,
40 | Kpemuuii, ero ¢usnueckue 1 XUMUYECKHE CBOICTBA, IIOJIy4EHUE U 1
HpUMEHEHHE.
41 | [Ipaktuueckas padora Ne 4 TlonydyeHue yriaekuciaoro rasa. 1 Hudposas
KavecTBeHHast peakiyst Ha KapOOHAT-HOH naboparopus
RELEON
Hudposoit gaTunk
AIIEKTPOITPOBOAHOCTH
42 | Ilpaktuueckas pabara Ne 5 Perenue skcriepuMeHTaIbHBIX 330ad | 1 Hudposas
no teme «Hemerais». naboparopus
RELEON
udposoit gaTunk
AIIEKTPOITPOBOAHOCTH
43 | KonTposapHas pabora 1
Tema 7. O0mue cBOiicTBa MeTALIIOB
(44)
44 OO0m1ast XapakTepUCTUKA XUMUYECKUXIIIEMEHTOB — METAJIOB Ha 1
OCHOBaHHWHMHX MOJIOKEHHUS B TIEPUOANUECKON CUCTEME
XuMuueckux snemeHToB /1 . M . MeHzeneeBa u cTpoeHHUsl aTOMOB
45 | Ctpoenue MeTaioB. Metayuinueckasi CBsI3b M METAJTMNYECKas 1
KpUCTaJNINYecKas peréTka. DIeKTPOXUMUUECKUH psil HanpsKeHUH
METaJJIOB
46 | du3nyecKkue U XMMHYECKHE CBOICTBA METAJLIOB . 1
47 | O6mue criocoObl mosrydeHus: MeTaoB. [ToHsTHE 0 KOPPO3UH 1
METaJUIOB U OCHOBHBIE CIIOCOOBI 3alIUThI OT KOppo3uu. CrijiaBel
(cTane, 4yyryH, JOpaJlOMUHUN, OpOH3a), X IPUMEHEHUE B OBITY U
HPOMBIIIIEHHOCTH
Tema 8. Bakuelue MeTaLJILI 1 UX COCTUHEHU S
(16 u)+ 2
48 | llemounsie metaibl. [TooskeHue B MEPUOINIECKON CHCTEME 1
xumuueckux 3nemeHToB /1. 1. MenzeneeBa, CTpOeHUEaTOMOB.
Haxoxnenue B mpupoje .
49- | du3nyeckue 1 XMMHUUYECKHE CBOICTBA (Ha MpUMepe HATpUs U Kanus | 2
50
51 | Okcujbl ¥ THAPOKCHIB HATPHS U KaHs 1
52 | [IpuMeHeHHe MENOYHBIX METAIOB H HX COSIHHEHN, 1
53 | llenoyHo3eMenbHbBIE METAIIBI MATHUM U KaJbIUN, CTPOSCHHE 1




aToMoB. [loy0)keHue B IEPUOANYECKON CUCTEME XUMUYECKUX
anemenToB /. 1. MeHneneena.
Haxoxnenue B npupoie

54- | Ousnueckue U XUMUYECKHE CBOICTBA KAJIbIUI U MarHus
55
56 | Baxwueiimme coemnHeHns KalbIys (OKCHI, THIPOKCHUJI, COIH).
57 | XKectkocTb BoabI ¥ cIOCOOBI €¢ ycTpaneHus. [IpakTiuueckas paboTa
No 6. )K&cTKoCTh BOJIBI M METO/IBI €€YCTpaHEHHS
58 | AmoMUHMH.
59- | ®dusnueckue HXUMUIECKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA
60 | okcuma u THIPOKCUIA
61 | XKeneso. [udpoas
n1aboparopus
RELEON
[Mudpooii maTamnk
JTaBJICHUS
62 | ®dusnyeckre U XUMHUECKUE CBOICTBA KeJe3a
63 | Okcmpl, rimpoxcHs! 1 comn xenesa(ll)
i >Kene3a(IIIS) .
64 | IIpaktudeckas pabora Ne 7. Pemienue aKCriepuMEHTaIbHBIX 33724 10 Ludpposas
TeMe «MeTaibD . naGoparopust
RELEON
[udposoii naTurk
JTaBJICHUS
65 | Kontponbnas paborta Ne3
Tema 9. BemmecTBa 1 MaTepuaJIbl B (KU3HHU YeJI0BEKA
(CEY)
66 HogBsle MaTepualisl 1 TEXHOJIOTHH. BelecTBa u MaTepuabl B
MOBCETHEBHOMKHU3HH YEJIOBEKA. XUMHUS U 370POBBE.
be3onacHoe Mcnonb30BaHNE BEIIECTBU XUMHUUYECKUX PEAKIIHA B
OBITY.
67 [TpupoaHble UCTOUHUKH YIIEBOJOPOIOB(YT0JIb, IPUPOIHBIH ra3,
HE(Tb), MPOLYKThI UX EPepabOTKH, UX POJIb
B OBITY M TIPOMBINILICHHOCTH
68 OCHOBBI KOJIOTHYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHNE

OKpY>Kato- el cpeapl (MpeebHO TOMYCTUMAs KOHLIEHTPALHsA
Bemects — [1J1K).
PoJib XMMHUU B pellIeHHH 9KOJIOTHYECKUXITPOOIIeM







JlabopaTtopHbie padoThI

8 kJacce
Ilpakxmuueckan paboma Ne 1. «H3yuenue cmpoenus niameHu»
Teopernyeckas gacTb: I'OpeHME — CIIOKHBIN MPOLIECC, COMPOBOXKAAIOUIUICS BBIICICHUEM JHEPIUU, KaK IMPaBUIIO,
B
BUJIC TEIUIa M CBeTa. Pa3nuuaioT roMoreHHoe ropeHue (Hampumep, npu paboTe ra30Boi rOpenKku), U
reTeporeHHoe ropeHue (Hampumep, TopeHue CIHUpTa U CyXOro roprouero). B paccMorpeHHbIX npuMepax
IJ1aMsi UMEET CXOJHOE CTPOeHUE. B HEM MOMXKHO BBIIEIUTH TPU YaCTH.
BHyTpeHnHuii KoHyCc TeMHOro I[BeTa (B CiIy4yae ra3oBOW TOPENIKM CHHErO LIBETa) C HU3KOM
temrneparypoit ~ 300—500 °C. 3xpech mMpOUCXOAUT UCTIAPEHUE U Pa3JI0’KEHUE TOPIOYEro BEIlEeCTBa.
CpenHuii BOCCTaHOBUTEINIBHBII KOHYC COCTOUT M3 CMECH BO3[yXa U TOPSILEro ras3a. 3/1eCh M0/ BIUSHUEM
6onee Boicokoit TemnepaTypsl (1500—1800 °C) mpoayKThl UCTIApEHUs M Pa3JI0KEHUSI TOPIOYHMX BELICCTB
aKTUBHO pPEarupyroT ¢ KuciaopojaoMm. Eciam vacte yriaepoma octaércst cBOOOAHOM, TO €ro Melspyaiiiine
YaCTHUIIBl PACKAJSIOTCS U MPUAAIOT TUIAMEHH SIPKOE CBEYCHME. JTa YacTh IUIAMEHU Oorara yrapHbIM ra3oM
CO — cuiabHBIM BOCCTAHOBHUTENIEM, IOITOMY €€ Ha3bIBAIOT BOCCTaHOBUTEIbHOW. Touka Hambomee
BBICOKOH TeMIIepaTypbl HAXOIUTCS HA OCTPUE BOCCTAHOBUTEIBLHOTO KOHYCA.
BHemrnuili okucnuTenbHbI KOHYC 00pa3yeT HeBHAMMYIO O00OJOYKY, OKPY)KAIOIIYIO Iiams. 31ech MO
BIMSHUEM 3HAYMTEIHLHOIO IMPUTOKA KHCIOPOJA BO3JyXa NPOMCXOAUT IOJHOE OKHMCJIEHUE IOPIOYEro
BemectBa 10 CO2 u H20 (nmpu ropeHuu Cyxoro ropro¥ero Ha OCHOBE YPOTPOIMHA Takke oOpasyercs
N2). IIpu 3ToM octaércsi M30BITOK KUCIOPOAA, KOTOPBIM MpPU BHICOKON TemrmepaType o0janaeT BHICOKOU
OKHUCJIUTEIbHON aKTUBHOCTHbIO, II03TOMY BHEILIHSAS 4YacTh IUIAMEHM HA3bIBAETCSl OKHMCIUTEIIbHOM.
Hcnons3ys noayB BO3/1yXa, MOXKHO YBEJIUYUTh TEMIIEPATYPY ILIAMEHHU.
IIpakTuueckas yactb: Llenp onbiTa: U3y4UTh CTPOEHUE IJIAMEHH, OIIPEIEIUTh TEMIIEPATYPY B Pa3HbIX €ro
30HaX IPU UCIOJIb30BAHUM PA3JIMYHBIX HCTOYHUKOB TEIUIA .
Ilepeuenv oamuuxos yughposoil 1abopamopuu: NaTIAK
TeMuepaTypsbl TEpMOIIAPHBIN. /[onorHumenvroe
000pyoosaHue. TATUB C 3AKUMOM; JIepKaTeIb JIJIs
MPOOUPOK; CIUPTOBKA . Mamepuansl u peakmugol: CIIUPT
ATHIOBBIH; CyX0e roprouee; cBeya.
Texuuxa 6e3onacHocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech oXkora.
2 . TepMomapa nocje u3BJIeUEHHUs U3 IJIaMEHU OCTBIBAET He cpa3y — Oeperutech oxora. 3.B cnupToBKe conepxutcs

roproyast >KUKOCTb.
Hncmpykyus K 8bInoHeHuUro"
1.IToaxntounTe BEICOKOTEMIEPATYPHBIN JaTUUK (TepMONapy) K perucTparopy JaHHBIX
(xoMIBIOTEPY). 3aKpenuTe JaTUMK B IITATUBE TAK, YTOOBI €10 KOHYMK Kacacst pUTHIIS
CIIUPTOBKH .
2 . Baxrute cnupToBKy. Koraa nokazanus ctaOuiM3upyroTCs, 3alUIINTE 3HAaUEHUE
TeMIiepaTypsl Ha cxeme miaMmenu (puc. 1). 3.Ilepemeniaiite JaT4UK TeMIEPATYphl B CIAEAYIOIIYIO
TOUKY IJITAMEHHU B COOTBETCTBUU cO cxeMol. [l aToro ocnabmusiite MmydTy n nepemeniaiire eé
(BMecTe ¢ JIanKoW U JaTYMKOM) B Hy>kHOe MecTo. Korna noka3zanusi cTaOuIn3upyroTcs, CHOBa
3aHOCHUTE 3HAUYEHUE TEMIIEPATYPhl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIEPATypy BO BCEX TOUKAX IIAMEHU, OTMEUEHHBIX Ha cxeme . 5 . [loBropuTe neicTBUs co cBeUOi
U CyXUM TOPIOYHM.




6.00parute BuuManue! [1pu u3ydeHnn CTPOEHUS IIIAMEHH CYXOro TOPIOYEro Hemoib3yercs 1/4 actpb
tabsetku. Kycodyek roprouero noMemaroT Ha KEpaMUYECKYIO TIUTKY.

Puc. 1.
Touku n3Mepenus TemmnepaTypsl IuiaMenu 7 . BHecuTe B miiaMsi CHUPTOBKU HA TIOJIMUHYTHI IPOOUPKY.
W3Bnekute npoOUpKy U3 MJIaMEHU U PACCMOTPUTE €€ TOBEPXHOCTb.
8 . IToBTOpHUTE OMIBIT CO cBeuoi. Kakoro mBera
obpazoBaics HaneéT? Yto 310 3a BemecTBo? PesynbraTsl
HM3MEPECHUI/HAOIIOACHU I

HcTouHuk Temneparypa okono ¢utuis [TemrepaTypa B CpeiHEH TemmepaTypa B BepxHeil |[UTto 00f
Ne  [remioTsl (Kycodka roproyero) 4acTH IUIAMEHHU YacTH IUIAMEHHU [HOBEPX]
1 CriupTroBKa
2 Caeua
3 Cyxoe roprouee

Buvi6oowi:

B BBIBO/1aX yKa3aTh, KAKOW HCTOYHHUK TETJIOTHI PEANIOYTUTEIHHO UCIIOIBb30BaTh B XUMUYECKOH JIAOOpaTOpUH U

II0YEMYy .

Koumponvnwvie 6onpocwi:

1. Kakoil uctoyHuk rniaaMeHu Obl1 Mcrosib3oBaH? 2 . Kakas yacTsb riamMeHu camast ropsiyast?

3. Jlo xakoil MakCUMaJIbHOM TEMIIepaTyphl yIaETCst MporpeTh TepMomnapy? 4 . Uto ropsidee — HEHTp TUIaMEHH HITH

Kpas?

5 . Ilouemy criupTOBKa rOpUT MOYTH OECLIBETHHIM IIJIAMEHEM, a CBEYa — CBETSIUM? MOXKHO 11

UCIOJIb30BaTh CBEYH B Ja0OPATOPUU BMECTO CIIUPTOBOK?

6 . Kakue mpoyKThl TOPEHUS OJIMHAKOBHI Y CIIMPTOBKHU U cBeun? 7 . 3amanue s noarorosku k ['MA, BITP

ITpu HarpeBaHuu TBEPABIX BEILECTB B IPOOUPKE HEOOXOAUMO: 1.B3Th MPOOUPKY B PYKH U

HarpeBaTh Ty 4acTh, IJI€ JIEXKUT BELECTBO; 2.3aKPENUTh NPOOUPKY B IITATUBE U HAIPEBATh TY

4acTh, I'/I€ JIEKUT BEILECTBO;

3.B35Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM

Ty 4acTh, IJI€ JEKUT BELIECTBO; 4.3aKPENUTh MPOOUPKY B

LITaTHBE, IPOrPETh BCIO IPOOUPKY, a 3aTEM TY YacCTh, IIe

nexuT BeecTso . (IIpaBunbHbIA 0TBET: 4 .)

8.3aganHue U1t pa3BUTHS GYHKLIMOHAIBHON IPaMOTHOCTH

B xnure Maiikna @apanes «ctopus cBeun» aBTOp OMUCHIBAET OIBIT, KOTOPBIN OH

JEMOHCTPHUPOBAJ Ha CBOMX JIEKIMX. B mams cBeun OH noMeman H30rHyTyr0

CTEKJIIHHYIO TpYOKy. OZIMH KOHell TpyOKH OITycKaJicsl HeJlalleKo OT (PUTHIISA, BTOPOit

BBIBOJIWJICS] HA HECKOJIBKO CAHTHUMETPOB OT IUIaMEeHH. Uepe3 HEKOTOpoe BPeMs K KOHILY

TPYOKH MOJHOCHIIM TOPSILYI0 Ty4uHy. [TosBisiocs miams, KOTOpOe CyIeCTBOBAIO

OTJENBHO OT IUIaMeHHU cBedH. Kak MOKHO 0OBSICHUTD ATO SIBJICHUE?

Otgert: B 3T0if yacTu niaamMeHu NpouCcXoaUT ucnapenue napaduna. [Tapsl mapadguna Ha Bo3ayxe, PH MOKUTaHUH,

3aroparoTCs.
Puc. 2. OnsIT €
IIJIJAMEHEM CBEYU



JleMOHCTpalMOHHBII 3KciepuMeHT Ne 1. «Bwidenenue u noznouwienue menna — npu3HaK XumMu4eckou peakyuu,
Teoperuueckas uyacte. Pabora mpoBoauTcs mpu u3ydeHUd Tembl «lIpu3HAKM XUMHUYECKHX pPEaKIIHii».
Beinenenune u

MOTJIOLIEHUE TEIUIOThI, U3MEHEHUE OKPACKHU PACTBOPOB UJIU BEILIECTB, BIJICICHUE ra3a sIBISIFOTCS

OCHOBHBIMH MTPU3HAKAMU XUMUYECKUX peakiuil. Taxke MMeeT CMBICI TOBTOPUTH paboTy MPH BBEACHUH

MOHSATHSI «TETIOBOM 3((HEKT peakum .

IIpakTuueckast yactb. Llenp pabOThI: MPOAEMOHCTPUPOBATh BBIJECIEHUE M MOIJIOLIEHUE TEIUIa IIPU

XUMHUYECKUX peakuusix. CBsA3aTh MOKa3aHUS JaT4YMKA TEMIEPATYPhI C OCSI3aTEIbHBIMU OLUTYIEHUSMU.

Ilepeuens damuukos yugposoii 1abopamopuu: TaTIMK TEMIEPATYpPhI ITIATHHOBBIH.

Jlononnumenvroe obopyoosaHue: 1Ba XUuMUYECKUX cTakana (50 M), MpOMBIBAJIKA C TUCTUILTUPOBAHHOM

BOJIOM, CTaKaH JUIsl CJIMBa OTPaOOTaHHBIX PACTBOPOB.

Mamepuansi u peakmugsl: aTIOMUHNEBAs IPOBOJIOKA WIIH rpanybl, 20%-HbIH pacTBOP FHAPOKCUAA

Hatpusi NaOH, 10%-us1ii pactBop ykcycnoit kuciaotsl CH3COOH, runpokap6onat narpus NaHCO3 .

Texnuka 6ezonacnocmu. 1 .PaGotaTh B oOukax. 2. Tpebyercst coOmoaeHue Mep O€30MacHOCTH

npu paboTe C THAPOKCHAOM HATpPHUS W HArpeBaTeIbHBIMU MPUOOPaMHU.

Hncmpykyus k evinonnenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. M3mepsTe ero
temneparypy. [lomecture rpaHyibpl WM OPOBOJIOKY ATIOMUHHUS TakK, YTOOBl HaJ HUMHU OCTaBajCs CION
xuakoctu. Kornma HayH€rcs peakuus, oOpaTuTe BHUMAaHUE IIKOJIBHUKOB Ha BBIJIEICHHE Traza H
yBeIIM4YeHUE TeMrepaTypsl. JKenarenbHo (ecinu peakuus WAET HE CIMIIKOM OypHO) MPOWTH MO KJaccy U

JaTh MIKOJBHUKAM MOTPOraTh CTaKaH, 4TOObI YOETUTHCS, YTO €ro COAEPKUMOE pazorpenock. OTMeThTe
MaKCHUMAaJIbHYIO TeMIIepaTypy pactBopa. [loiydeHHbIi pe3ylbTaT 3aHeCUTE B TAOIHILY .

2 ITpomoiiTe naT4MK TeMIepaTypsl Bojaol. B cTakan HaneiiTe ykcycHyto kuciory Ha B 1/3 mo Beicote. 3MepbTe €6
TeMIepaTypy.

HeGonpmmMyu mopuusiMH  HACHIIBTE TUAPOKApOOHAT HATPHUS, IMOMEIIMBAs JaTYMKOM TEMIIEPATYpHI.

OOpaTtuTe BHUMaHKUE IIKOJILHUKOB Ha BBIIETICHHUE ra3a - IpU3HaK XUMU4Yeckor peakuuu. [locMotpuTe, kak
u3MeHsiercsa Temneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEpATypy pacTBopa.

[TonydeHHBIN pe3ynbTaT YYSHUKH 3aHOCAT B Ta0nuiy.  Pe3ynbTarsl n3Mepenuil /HabaroaeHui

Pearupyromue Belecrsa Hauanshnas Temniepatypa MaxkcumanbsHast/ MUHUMAalbHas Bsr,
pacTBopa TeMIepaTypa pacTBopa Tel

PacTtBop mienouun u antoMuHM
PacTBOp yKCYCHOI KHCIIOTHI U cofia
Bv1600b1: YkazaTh NpU3HAKU XUMUYECKUX PEAKIIUM.

Konmponvnwvie sonpocwi:

1 .IlpuBenuTe mpuUMephl peakIuii, MPOTEKAOIIUX C BbIICIEHUEM TEIUIOTHI.

2 Jlng nomyueHus: HeraméHou U3BeCTH MeJ TPOKAMBAIOT IIPU BBICOKOH TemmepaType. K

KaKoMYy THUITY MOKHO OTHECTH 3Ty peaknuto? 3.3amanue st moarotoku k ['MA, BITP:

TonbKO XMMHUYECKHE SIBJICHUS TIEPEUNCIIEHBI B TPYIIIIE:

1.T'openue cBeun, BhITIaJIeHNE JOXKEBBIX Kameib, KUMleHne BoAsl  2.CKucaHue s0JI04YHOT0 COKa,
CKHCAaHHME MOJIOKA, paCTBOpEeHUE Mena B ykcyce 3. TassHue cHera, IUIaBIeHHe CBUHIA, IPOTYXaHHE
KYpPUHOTO sii1Ia 4.006pa3oBaHue TyMaHa, TOPEHUE
OCHTaNbCKOI CBEYH, TOPEHHUE MMPUPOIHOTO ra3a




JleMOHCTpauMoOHHbII SKkcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom»
Teopernueckas yacte. [lepen Hayamom paboOTHI clieayeT OOCYIUTh CO IIKOJbHUKAMH BOMPOC: MPOCTHIM HITU
CJIOKHBIM BELIECTBOM fBIIsI€TCS BojA. [locie BBIIBMKEHUS YUAIUMUCS PA3IMYHBIX TUIIOTE3 YUUTENIb IPOCUT
IPEIOKUTH BAPUAHTHI UX SKCIIEPUMEHTAIBHOM POBEPKH.
OOBIYHO JTaHHBINM OIBIT PEKOMEHAYIOT MPOBOAUTH B npudope ['odmana, ycTpoilcTBO KOTOPOro sBISETCS
JOCTAaTOYHO CIIOKHBIM JUII BOCHMHKIIACCHHKOB. YJ00HEE €ro MHpOBOJUTH B NPUOOpE IS ONBITOB C
JNEKTPUYECKUM TOKOM, HCIOJIb3ysl B KadecTBe djekTponuta 10%-Hblii pacTBOp THAPOKCUAA HATPUS U
CTaJbHBIC (JIydYIlle HHUKEJIEBBIC) 3JEKTpoAbl. Bo m30exkaHue BCIIEHMBAHHMSA pacTBOpa NpU JAEMOHCTpAlUU K
JNEKTPOJIUTY CIEAYeT T00aBUTh STUIIOBBIN crupT (Ha 4 o0BbEMa pacTBopa anekrponauta 1 00bEM 95%-Horo
pacTBopa cupTa) .
pakruyeckass yactb. Llenb paboTsl: chopMUpOBaTH MPEACTABICHHUA Yy YYaLIMXCS 00 aHAIM3€ CIOXKHBIX
BEIIECTB U M3MEHEHUU MOJIEKYJI CIIOKHBIX BEIIECTB B X0/JI€ XUMUYECKUX PEAKIUHl.
Hononnumenvrnoe obopyoosanue: puOOp AJSL OMBITOB C AJIEKTPHUYECKUM TOKOM; MCTOYHHUK MOCTOSHHOTO
TOKa: IPOOUPKH - 2 HIT., IPOHYMEPOBAHHBIE; IYUHHKA; CIIUPTOBKA; MPOOKH — 2 MIT, TUHIIET .
Mamepuanet u peakmugbei. cnupt 3TUNOBBINA, 10%-HbIH pacTBOP MIETOYH.
Texnuxa 6ezonachocmu. Paborats B oukax. TpeOyroTcs crieruaibHbIe MEpbl 0€30MacHOCTH MPH PaboTe ¢ THIPOKCHIOM
HaTpus .
Unempyrkyusa x evinonnenuro: 1.3all0HUTE SIEKTPOIUTUYECKYIO BaHHY U JIEMOHCTPAIMOHHBIE MPOOUPKU
pPacTBOpPOM DJJICKTPOJIUTA 3apaHee, 0 ypoka. 2.IlpogemMoHCTpupylTe MPUOOp ydYalIMMCs, OOBSICHUTE €ro
YCTPOMCTBO U BKIIOYUTE MOCTOSHHBIN 3JEKTPUUECKUN TOK.
3.Habmromaercs BblIeNeHNE Ta30B Ha AJIEKTpoax nmpudopa. OO6pature BHUMaHUE YJalIUuXcs Ha TO, YTO OJIUH
U3 Ta30B BbIIEISETCS MHTEHCUBHEW M 3aHMMaeT B JBa pa3a OoibIIui 00BEM MO CPaBHEHHIO CO BTOPHIM
ra3om.
4.06cynure HaOMIOAaeMble MPHU3HAKA XUMHUYECKOW pEeaklMu, CAENalTe MPEANONOKEHHs O TOM, B KaKHX
npoOUpPKaxX HAXOJATCS KUCIOPO U BOAOPO. DIEKTPOIIN3 MPEKPaTUTE, KOTia B MPoOUpKax HabepETCst OKOJI0
6 MJ1 BoJopo/ia U 3 MJI KUCJIOpOoAa .
5.00paTuTe BHUMaHUE Ha Pa3IM4Hble 00bEMBI COOpaHHBIX Ta3oB. [IpoOMpKU MIOTHO 3aKpoiiTe MpoOKaMu
MOJl CJIOEM DJIeKTpoiuTa. Tieromeil JydyuHOW OIpeneiauTe HaJluyhe KHUCIopoJa B IpoOHpKe, ropsuiei
JYYMHOM mopoxrute BojopoJ. IIpennoxure ydammmcs 3aHECTH pe3ysbTaThl HaOdroAeHuil B Talnuily.
Pesynbrarsl HaOMIOICHUT

Howmep npoOupku O0béM raza HaszBanue raza

1
2

Bv1600b1: OTpa3uTh, YTO NPOUCXOAUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XMMUYECKON peaKIiu.
Konmponvnvie 6onpocwi: 1. M0oXKHO 11 IO BHEIIHEMY BHJly OTJIMYUTH ra3 BOJOPOJ OT ra3a kuciopozaa? 2
.Kakue yacTuipl coxpaHstoTcsi B X0/1€ IPOTEKaHUS peaKIMK Pa3IoKeHHUs BOJIbl, a KaKue pa3pymaoTcs? 3
.Kax nokasats, 4TO B cocTaBe caxapa COAepkKaTcs aTOMBI yriaepoaa?

4 3ananue ans noaroroBku k ['MA, BIIP. [Ipu cobupanuu ra3oB HCHOIB3YIOT IPUOOPHI, IIPEICTaBICHHbIE
Ha pucyHke. C MOMOIIBIO, KAaKUX U3 YKa3aHHbBIX IPUOOPOB MOXKHO cobupath Bogopoa? ObocHyiiTe cBOM
OTBET, UCXOJSl U3 CBOMCTB JJAHHOT'O rasa.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b) (B)

/ @ Cu—




JleMOHCTpaMOHHBIH KciepuMeHT Ne 3. «3aKOH COXpaHEHHs MacChl BeleCTB)»

Teopernueckass uacth. Ilpu W3ydyeHMHM MAaHHOW TeMbl LEIECOOOpPA3HO C€O3AaTh NPOOIEMHYIO CUTYAIUIO, I
pa3pelieHus

KOTOpPOM ydyamiuecss BBIJBUTAIOT THIOTE3bl, TpeOyIOmMe HKCIEpUMEHTaIbHON npoBepku. I[lpu
00CYXKIEHUH TPEIOKEHHBIX BAPUAHTOB MPOBEPKU BBHIABUHYTHIX MMIIOTE3 BOCBMUKIIACCHUKU MPEAJIaraloT
pa3UYHbIC BAPHAHTHI KOHCTPYKIIMK PUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTD, B X0J1€ KOTOPOM
MIPOUCXOIUT NEPEOCMBICIIEHUE TPUOOPETAEMbIX 3HAHHI.

Ha ypoxke yuamuecs y3nator o padorax M. B. JlomonocoBa u A. JlaBya3be, MOCBAIIEHHBIX OTKPBITUIO

3aKOHA COXpPaHEHUS! MAacChl BEIIECTB, (YOPMYIHUPYIOT 3aKOH, MPUXOAAT K BBIBOJY, UTO Macca BEIIECTB B

XO0JIe PEAKIMM JOJDKHA OCTaBaThbCA IOCTOAHHOH. Jl0OMBIIMCH NMOHMMAHMSI JAHHOIO TE3UCA, YUUTEIb
JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTuyeckas yactb. L{enb paboThI: SKCIIEPUMEHTAIBHO JOKa3aTh 3aKOH COXPAHEHHS MAaCChl BEILIECTB .
Jonoanumenvhoe 060pyodosanue. BEChl TEXHOXUMHYECKHE WU AJICKTPOHHBIE; CBEYA; KOJI0a TuiockogoHHas 250 mur;
JIO’KKA JIJIS COKUTAHUS BEIIECTB.

Mamepuanvi u peakmugbi. cBeva.

Texuuxa be3onachocmu: BHIIOTHITH TPEOOBAHUS MPU PAOOTE C OTKPBITHIM IIIAMEHEM.

Hncempykyusa x evinonnenuro.; Ha pblYakHBIX WM JIEKTPOHHBIX BECAX YPABHOBEIMBAETCS CBEYA, a 3aTEM

yUUTENb 3aXKUraeT e€. Yuammuecs HaOMIOJAIOT, YTO B T€YeHHE ~1 MHH paBHOBECHE BECOB HapyIlIaeTcs,

Yalika ¢ TOpsIIei CBeUOr MOJHUMAETCA BBEpX. YUalIUMCs 3a4at0TCs BOMPOChl: «Kak MOXXKHO OOBSICHUTH
HaOmonaemselii  paxt? Kak 3T0OT (akT coracyercs ¢ 3aKOHOM COXPaHEHHMS MacChl BEIIECTB?»
OOcyxaeHrne JaHHBIX BONPOCOB NPUBOAUT YYALIMXCS K MBICIM O TOM, YTO SKCHEPUMEHT IMPOBEACH
HEKOPPEKTHO, CIEAYEeT U3MEHUTh KOHCTPYKIIHIO IPUOOpa.

Yuurtens 3apaHee JOMKEH MOATOTOBUTH KOJOY JAOCTATOYHO OOJBIIOr0 00bEMa C XOPOIIO MOJOTHAHHOM MPOOKOH, B
KOTOPYIO BCTaBJICHA JIOKEUKA.

B noxeuke 3akperisiercss cBeda. Bech mnpubop B cbope 3apaHee

ypaBHOBemMBaeTcsi Ha Becax (puc. 8) . Korma ywammecs npuxomsaT K

BBIBOJly, YTO OIBIT CJEAyeT MPOBOAWTH B 3aKPBLITOM IpuOOpe, Y4YUTEIh

JOCTaET BEChI C KOJOOH, 3aKUTaeT CBEUY, 3aKpEIJIEHHYIO B JIOXKEUKE, BHOCUT

B KOJIOY M IUIOTHO 3aKpbIBaeT. Yualllhecsl BUJAT, UTO PAaBHOBECHE BECOB HE

HapylaeTcs B XO/€ BCErO IKCIIEPUMEHTA .

Puc. 8. [Tpubop u1st IeMOHCTpauy 3aKOHAa COXPaHEHHS MacChl BEIIECTB

BriBOADBI:

B BBIBOIaX HEOOXOMMO OTPA3UTh TE3MC, YTO Macca BEIIECTB TP MPOTEKAaHUN XUMHUYECKOH peakIMi COXPaHsAeTCs .

Konmponvnuvie 6onpocwi:

3anaHus 11 pa3BUTUSA (PYHKIIMOHAIBHOM IPaMOTHOCTH

1.TTpu ropenun qpoB ocTaércs 30a. Macca 305161 MEHBIIE MAaCChl B3ATBIX JUISI COKUTaHHUS ApoB. Kak MOKHO OOBSICHUTH
3TOT (paKT?

2. 111 IpUTOTOBIIEHUSI MSICHOTO OYJIbOHA TTOBap B3sJI KycOK Msica mMaccoil 1 kxr . Ilocie Bapku Kycok

msica ctan BecuTh 800 r . [Touemy macca n3meHunach?



JdemoHcTpanuoHHbINH 3KkcniepuMeHT Ne 4. «OnpenesieHne cocTraBa BO3xyXa»

Teopernueckas yacte. Ilepen mpoBeaeHHEM SKCIEPUMEHTa yYalluMCs

HE00X0AUMO OOBSICHUTh YCTPOHCTBO MPUOOPA, YTO O3HAYAIOT JEJICHHS.

Taxoxe He0OX0MMO YOEeIUTHCS, YTO MPOOKa MprOopa repMETHYHO 3aKPHIBACT

cocyn. [IpakTrueckas yacTb. Llenb paboThl: SKCIIEpUMEHTANIBHO ONPEAETIUTh

00BEMHYIO JTOJTIO KUCIIOPOJIa B BO3YXE .

Hononnumenvrnoe 0b6opyoosanue’ IpuOOp 11 ONPEAEICHUs COCTaBa BO3/yXa, IITATUB, CIMPTOBKA, CTEKJITHHAS
I1aJI04Ka, JIy4rHa, CTAaKaH C BOAOK.

Mamepuanwi u peakmusgbi:. KpacHbIi Gocdop.

Texnuka 6ez3onachocmu’. C OCTOPOKHOCTBIO o0pamarbes ¢ ropsimuM Gocdopom.

Hucmpykyus K 8b1nonnenuro;

1.Kpucrammuzarop HaroJoBHHY 3arojJHUTe Booi. Ha moBepxHoCTh BoabI momectute happopoByro
gamky ¢ 1—1,5 r cyxoro kpacHoro ¢ochopa. 2.00parute BHUMaHHE Ha HEOOXOAWMOE YCIOBUE
JKCIEpUMEHTa — BIaxHbI (pocop ucnonb3obare Henb3s! Pochopa 10KHO OBITH B3ATO OOJIbLIE,
yeM TpeOyeTcs IS CBSA3BIBAHUS BCETO KMCIOPO/a, HAXOAAIIET0CsS B COCY/IE.

3.01kpoiiTe npoOKy npubopa M MOMECTUTE KOJOKOJ B KpUCTAJUIM3aTOp ¢ BoJoi. Ilorpysure konokoin B
BOJIy HACTOJIBKO, YTOOBI YPOBEHb BOJBI COBMAJAJ] C HUKHHUM JICJICHHEM Kojokona. [Ipu 3ToM HMKHHN
Kpail KOJOKoJIa He JOJDKEH JOXOAWUTh 10 JHa KpucTauimszaropa . JlJis 3TOro KOJOKOJ 3aKpenuTe B
IITaTUBE WM TIOMECTUTE Ha THO KPUCTAILUTU3ATOPA JBE CTEKIISTHHBIEC MAIIOYKH .

4.CUIIbHO Pa30rpeB KOHEI CTEKJISHHOM MaJOYKH, OMYCTHTE €€ B KOJIOKOJI U mopoxrure ¢ocdop. Kak
ToNbKO (pocdop 3aroperncs, OBICTPO HW3BIEKUTE MAJIOYKY M 3aKpOWTE KOJOKON TpoOkoit. Komoxon
3aI0JIHAETCS T'YCTBIM O€JIBIM JBIMOM, COCTOSLIMM U3 4acTU4eK (POCHOPHOTo aHTUIApUIa.

51Ipu ropenun ¢dochopa 00bEM BO3Myxa BHYTPH KOJIOKOJIA BHA4aje OT HArpeBaHUsi HEMHOTO
YBEJIMUMBAETCs, a YPOBEHb BOJbI B KOJIOKOJIe MOHMXkaercs . [lo Mepe pacxooBaHUs KHCIOpOJa IUIaMs
MoCTereHHo racHeT. benwiii hocopHblil aHTHAPHA pacTBOpsieTcs B Boae . Cocyn oximaxkmaercs, ra3 B
KOJIOKOJIE TIOCTENIEHHO YMEHbIIaeTcs B 00bEMEe . YpOBeHb BOJAbI B KOJIOKOJIE MOBbIIIaeTcs . B
KPUCTAJUTM3aTOp JI0JICMTEe BOJABI B TaKOM 00BEMe, YTOOBl BHYTPHM U CHAPYKH KOJOKOJIA YPOBHH OBLIH
OJIMHAKOBBI U COBIAJAIN CO BTOPHIM JEJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe MPUOOP M MPU TOMOIIHU TOPSIICH JTYIHHBI YOSTUTECh B TOM, YTO OCTABIIIUNCS B

KOJIOKOJIE a3 He MOJIeP)KUBAET ropeHus. Pe3yabpTarel HabI0AeHUN

Yucno nenenuit B mpudope, Yucno aenenuit B npudope,
3aIl0JIHEHHBIX BO31yXOM (/10 3aIl0JIHEHHBIX razamMu (rmocie Kakoii ra3 npopearupo
MPOBEJICHUS PEAKIIIH) MPOBEJICHUS PEAKIIVH)

BriBOADBI:

B BBIBOJaX yKa3aTh cojepikaHHe KUCI0poa B Bo3ayxe (B %).

Kontponsnsle Bonpocs!: 1.Kakoif ras pacxonyercst npu cxuranuu pocdopa B Boznyxe? 2.Kakoit 00bEm
KHcIopo/ia B Bo3ayxe? CKOJIBKO 3TO cocTaBisieT B npoueHTtax? 3.1louemy a1 mpoBeeHus: S3KCIEpUMEHTa
6epyT u30bITOK hocdopa?

4.Kakoii ra3 ocraisicsi B KOJIOKoJI€e 1ociie cropanus ¢pocdopa?

5.3ananus qis noarorosku k A, BITP Vkaxute, B Kakyro

TPYIITY BXOJAT BELECTBA, 3aTrPSA3HSAIONINE BO3AYX:

1.BosTHOM Tap, YIVIEKUCIIBINA ra3; 2.CepHUCTHIN Ta3, OKCUJIBI a30Ta; 3.KUCIOPO/, a30T; 4.TeJIHil, KHCIOPO.



9 kaacc

JeMoHcTpanuoHHbI 3kciepuMeHT Ne 1. «TemoBoii 3¢ ekt pacTBOpeHHs BeleCTB B BOJe»
Teoperuueckas wyacTb. PacTBopeHHe BelIecTB MpeACTaBiseT cO00HM ClOKHOE (U3UKO-XUMHUYECKOE
SBJIGHUE, 3aBUCALIEE OT IPHUPOJABI PACTBOPEHHOIO BELIECTBA M PACTBOPUTENS, OT TEMIEpaTypbl U
KOHIIEHTpalMu 00pa3yoIerocs pacTBopa.

Ilpu pacTBOpeHUM KpHUCTAUIMYECKUX BEIIECTB B BOJAE IIPOUCXOASAT TPU OCHOBHBIX IIpoliecca.
1.Pa3pyiieHne KpUCTAIIMYECKOM PEIIETKH paCTBOPSIEMOr0 BEIECTBA — SHJIOTEPMHUYECKUI ITPOLIECC.
2.I'mppatanus, T.e. B3auUMOJEHCTBHE YacTUL (MOHOB WM MOJIEKYJ) pacTBOPSEMOro BEIIECTBA C
MOJIEKYJIaMH BOJIbI — 3K30TepMuyeckuil npouecc . 3.IlepeHoc ruipaTUpOBaHHBIX YACTHI] OT I'PAHULIBI
KPUCTaI-pAacTBOp B 0OUIMiA 00BEM pacTBOpa, STOT MPOIECC HE CONMPOBOXKIACTCS HHU BBIACICHHEM, HU
MOTJIOIIEHUEM TETUIOTHI.

B 3aBucumocTH OT TOrO, TEIIOBOH 3()(EeKT Kakoro u3 JABYX MPOLECCOB (pa3pylleHHE KpUCTAIa WU
TUApATalys 4YacTUIl) npeobiagaeT, oOmmil TerioBold 3(P¢eKT pacTBOPEHUS MOXKET OBITh BEIMYHMHON
MOJIOKUTEIBHON UM OTPULIATEIBHOM.

[IpakTuyeckas yactb. [lens pabomol. ONpEeAeTUTh TEIIOBOW 3()(EeKT pacTBOpeHUs CEpHOW KHUCIOTHI, THIPOKCH]IA
HaTpUs U HUTpATa aMMOHUS .

Ilepeuensy oamuuxoe yugposoti 1abopamopuu’. TATIUK TEMIIEPATYPhI INIATHHOBBIN .

Jlonoanumenvhoe ob6opyoosanue: crakad Ha 150 M — 3 mIT.; CTEKIISIHHAS ITAJI0OYKA; MPOMBIBAJIKA; MEPHAS IPOOUPKA;
mmnarenap — 2 T .

Mamepuanel u peakmuewi: cepHas KUcioTa (KOHI .); THIPOKCH]] HATPHsI KPUCTAJUIMYCCKUIT, HUTPAT aMMOHHUS .
Texuuxa 6ezonachocmu: 1.CepHasi KUCTIOTa M THAPOKCH] HATPUS SIBISIFOTCSI arPECCUBHBIMH BEIIIECTBAMH.
Heo0xoanMo ocTeperaThcst UX MOMAJaHus HAa KOXY U ofexay. 2.bepeus rinaza!l 3.HeoOxoaumMo NOMHUTH
MpaBWIO pa3BefeHUs KUCIOT. 4.Ha paGouem mecTe OKHBI ObITh HEHTPATU3YIOIIHE cpeacTBa: 2%-Hble
pacTBOpHI T'MIpoKapOOHATa HATPUS U YKCYCHOU KHUCIIOTHI.

Hncmpykyus Kk 6bIn0JIHEHUIO!

1.B mepBsrii ctakan Hasterite 50 mut Bogbl. 2.C MOMOINIBIO JaTYUKA ONMPEACIIUTE €€ TeMIIeparypy.

3.0tmepbTe 10 MJI KOHUEHTPUPOBAHHOW CEPHOM KUCIOTHI MU MEIJIEHHO, IIPU MEPEMEIIMBAHUU PAacTBOpa
CTEKJISIHHON MaJIOuKON BIMBaiTe CEepHYyr0 KUCIoTy. OOpaTuTe BHUMAaHNUE Ha MOPSIOK CMEIIMBAaHUS BOJIbI

u cepHoi kucnoTel! Crenure 3a M3MEHEHHUEM TeMIepaTyphl MPU PACTBOPEHHHM KUCIOTHL. Hawmbomnee
BBICOKOE IIOKa3aHue TeMIIepaTyphl 3aHecuTe B Ta0IMIY. JlaTuMK TIIATEIbHO MPOMOWTE BOJIOM.

4.Bo BTOpOM CTakaH MOMECTUTE OKOJIO 8 T TBEPJAOro MOPOLIKA THAPOKCUAA HATpHs U BielTe 50 M1 BOABIL.
OnyctuTe JaT4MK TeMIeEpaTypbl W IepememiainTe pactBop. OTMETbTE caMO€ BBICOKOE 3HAYEHHUE
TemnepaTrypsl. TIaTeaIpHO IPOMOMTE JaTYMK BOIOM.

5.B Tperuii cTakaH HachImbTe 15 I MEIKOKPUCTAINIMYECKOTO HUTPpATa aMMOHUA U mipuiieite 50 M1 BOJBI.
OnyctuTe JaTyuk TemmepaTypel M ObICTpO mepememiaiTe pactBop. Haumbornee HH3KOe 3HaueHuUe
TEMIIEpPATyphl 3aHECUTE B TAOJIUILY.

Pesynbrarel nu3mepeHuii/HabI01eHHi

Hccnenyemas cuctema JuctrimpoBaHHAs BOJIA Boga + H2SO4 | Bopa + NaOH Boaa + NH4ANO:

Temmneparypa, °C
Buisoow:
Otpa3uTth, Kakoil TerioBoi 3¢ dext npeobiaasaeT mpu paCTBOPEHUH B BOJIE CEPHON KUCIIOTHI, HUTpaTa aMMOHHUS,
THIIPOKCHIA HATPHSL.

Konmponvhuie sonpocei:

1.00bscHUTE, IOYEMY TTPH PACTBOPEHHUH OJTHUX BEIIECTB B BOJIC

BBIJIENIAETCS TEIUIOTa, APYrux — noriomaercs. 2.[Ipeanonoxure

TEII0BOM 3P eKT mporecca pacTBOPEHHS B BOJIE THIPOKCH 1A KaJIHsl.




IIpakTuyeckasi pa6ora Ne 1. DjIeKTPOJIUTHI H HEIJIEKTPOJIUTHI
Teoperunueckas yactb. [Ipu pacTBOpeHHH B BOJE MOHHBIX COCTUHEHHI MOJSPHBIC MOJIEKYJIBl BOJBI OKPY)KAIOT
(conbpBaTUPYIOT) 3apsHKEHHBIE HOHBI, IEPEBOJIS UX B PACTBOP. MONEKYIsIpHbIE COEAUHEHUS COJIbBATUPYIOTCS, HO
HE pacnaJaroTcs Ha HOHBI . B mepBoM ciiydae pacTBOp MPOBOIUT SIEKTPUUECKUN TOK, BO BTOPOM HET .

OrnpenenuTh NPUHAICKHOCTh BEIIECTBA HJIM PACTBOpPA BEHIECTBA K JJIEKTPOJIUTAM MOXKHO IPU IOMOIIU
U3MEpEHUS AIIEKTPONPOBOIHOCTU. ECiN 37€KTpOnpOBOAHOCTh BEIHMKA, TO UCCIEAYEMbI OOBEKT — SJIEKTPOJIHT.
Ecnu 3HaueHune 3neKTporpoBoAHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEIIEKTPOJIUT .

IIpakTHyeckas 9acThb.

Heﬂb pa60mbz: OIIPCACIINTh NPHUHAJIC)KHOCTh BCIICCTB, cMmecent BCIIECCTB U PAaCTBOPOB BCUICCTB K JJICKTPOJIUTAM H

HEDJICKTPOJIUTAM .

Ilepeuensy 0amuukos yugposoti 1abopamopuu’. NATIUK IEKTPONPOBOIHOCTH . [JononHuTeIpHOE 000PYI0BAHKE:
cTakaHbl Ha 50 MJI; IITaTUB € 3a)KUMOM; IIPOMBIBaJIKa . MaTepuansl U peakTUBBL: JUCTUIIMPOBaHHAs Boja; 1o 20
MJI ATHJIOBOTO CHupTa, OeH3WHa, KepocuHa; 5%-HOro pactBopa caxapossl, pacTBopa crnupta (1:1), 5%-HOro
pacTBopa XJiopujaa HaTpus; 5%-HOro pacTtBopa XJIOpoBoaopoda; 5%-HOro pacTBOpa T'MAPOKCHAA HATPHS,

MmoBapeHHas coJib (TBEpas), caxap (TBEPIBIN) .

Texuuxa 6ezonachocmu: Ilpu paboTe ¢ TOPIOYUMU KUIKOCTSIMHE (CITHPT, OCH3UH, KEPOCHH) BOJIHM3U HE JIOJDKHO OBITH

OTKPLITOI'O OI'HS.
HHcmpyKuuﬂ K 8blNOJIHEHUIO.

1.B crakan moMecTuTe NOBApEHHYIO COJIb U OIYCTUTE B CTaKaH JaTYHK IEKTPONPOBOIHOCTH . [IpoBoanT 1
COJIb DJIEKTPUUECKUM TOK? 2. AHATIOIMUHbIe JEHCTBUS MPOBEAUTE ¢ caxapo3ol . 3 . B crakan Haneiite 20 mi

HucciaeayemMoro pactsopa.

4.0mycTuTe B HETO JAaTYMK AJIEKTPOIPOBOTHOCTH, 3aKPEIUIEHHBIN B Janke mratuBa. Habmonaiite 3a
M3MEHEHMEM 3Ha4yeHHUs JIEKTPOonpoBogHOCTH. Korja nmoka3zaHus JaTuuKa nepecTaHyT U3MEHSAThCS, 3alHIINTe

€ro 3Ha4YCHUE B TAOJIUILY .

5.00patute BHMMaHue! J[aTyuk mocie KaXJIOTO OMbITa THIATEIBHO IMPOMBIBACTCS BOJOW. 6.3aTeM HaTuyuk

OIYCTUTE B CIEAYIOLIUN PACTBOP . AHAJIOTMYHBIE JEHCTBUS MpOAETIaiiTe CO BCEMH pacTBOPaMH.

Pesynbrarel usmMepenui

Ne oneiTa | Ha3zBanue Beniectsa, pacteopa

3HavYeHHE IEKTPONPOBOAHOCTH, MKCM/CM

DIIEKTPOTUT UIIN HE-

1

2

KOHmpO]Zbele eonpocsl.

1.O6pamanT BHUMAHHEC, YTO HU JUCTHUIIJIMPOBAHHAA BOJA, HU TBépI[aSI COJIb HC IMPOBOJAT SJICKTPHUYCCKOTI'O TOKA.
Tem He MeHee pacTBOp COJIM B BOAC HPOBOAUT 3HCKTpH‘I€CKHI>i TOK. DTO 3HAYUT, YTO B pacCTBOpPC OTKYHAa-TO
MOABJIAIOTCA MOJABUIKHBIC 3apsabl. HOI[ 9TO Ha6J'IIOI[eHI/Ie BBOJAT ONPCACICHUEC DJCKTPOJIUTA W MCXAaHU3M

BHeKTpOHI/ITH‘IeCKOﬁ JAUCCOIIHMAIIHN.

2 . Beerna nm BOJHBIE pacTBOPHI BEIIECTB MPOBOAAT 3JIEKTpUUecKHil TOk? He Bcerna, T.e. HEKOTOpBIE BELLIECTBA
HE JIal0T MOHOB IIPU PACTBOPEHHH . DTO — BELECTBA C MOJIEKYJIIPHON KPUCTAIIIMYECKON pemeéTkon.  3.3aganus

g moarorosku k A, BITP

A) K xopor111o pacTBOpUMBIM 3J€KTPOIUTAM OTHOCSTCS:

l.runpokeun 6apus; 2.¢gocdar maruus;
3.cynmpbun meau(ll); 4. xapbonat kanpius. b)
DNEeKTpUUECKUi TOK IPOBOJIHT:

1.pacTBOp ATUJIOBOTO CIUPTA; 2.pacTBOP IIIUILEPUHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOP TUAPOKCH/IA KAJTBIIHSL.
JlaGopaTopublii onbIT Ne 1. «Biiusinue pacTBOPUTEIIS HA UCCONNALIMION»



Teopernueckas yacte. Bo MHOrHX XJopuaax MEpexXOIHBIX METaIOB CBS3W WUMEIOT B 3HAYHMTEIBHOW Mepe

KOBJICHTHBIH XapakTep . MaomnoispHble PacTBOPUTENH (CIUPT WM aleTOH) COJBBATHPYIOT MOJICKYIIBI

nenukoM. [Ipu no6aBneHrH BOJBI OHA COJIBBATUPYET MOHBI, BBI3BIBAS AJIEKTPOIUTUYECKYIO TUCCOIMAImio . [{Ber

pacTBopa Mpu 3TOM U3MEHSETCS, a JIEKTPOIPOBOJIHOCTD PE3KO BO3PACTACT .

[paktuyeckas 4dacthb. Llenms paboThl: chOpMHPOBATH MPEACTABICHUE O POJIM PACTBOPUTENS B AIIEKTPOIHTUYECKOM

JMCCOLALIUH.

Ilepeuens doamuukos yugposoii 1abopamopuu’. DATIUK dICKTPOIPOBOTHOCTH .

Honornumenvroe 060pyooeanue: IBa BEICOKMX XUMUYeCKuX cTakaHa (50 mi1); CTEKIISTHHAS TalouKa.

Mamepuaner u peakmueor: CUCI2 6e3BoiHbBIN (MMEET KOPUIHEBBIH 1BET . [loydaroT, HarpeBas KpUCTAIOTHIPAT

B YAIlIKE JJIs1 BEITAPUBAHUS . XPAHSAT B TUIOTHO 3aKPBITOM COCY/I€); alleTOH WM CITUPT .

Texnuka 6ezonacnocmu: 1 . CnupT W aleTOH — TOpIOYHME BemecTBa. He WCMOnb30BaTh OTKPBHITOE ILIAMSL.

CrenanbHble Mepbl 0€30IaCHOCTH MU paboTe ¢ TOPIOYUMH KHUAKOCTSIMHU. M30eraTh monaganus coiaei Mmeau Ha

KOXXY M OJISKITy, TAK KaK OHU SIJIOBUTHI.

2 . IIpu monaganuu CMBITH XOJIOJHOM BOJIO 0€3 MbLIa.

Hucmpykyusi Kk 8bINOIHEHUIO:

1.B xumuueckuii crakan HachinbTe ~0,5 1 6e3B0gHOT0 Xsmopuaa meau (1) CuCl2 u naneiite ~25 M1 cipTa Wiau
alleToHa .

2.PacTBOpHTE BEIIECTBO, NMEPEMENINBAs COJACPKUMOE CTaKaHa CTEKJISIHHOW mayioukoil. Ecnmu pacTBopuTh collb

MOJTHOCThIO HE YHaéTCs, aKKypaTHO CJICHTE MOJyUYeHHBIN pacTBOp B APYrol CTAaKaH.

3.Ilorpy3uTe B pacTBOp LIYIl AATYHKA HIEKTPOIPOBOTHOCTH U U3MEPHTE FIEKTPOIIPOBOIHOCTS .

4.0O0patuTe BHUMaHue Ha 1BET pacTBopa. [Ipuneiite k pactBopy 25 M Bojsl. [lepemernaiire,

o0paTuTe BHUMaHHE Ha U3MEHEHHE OKpPAcKH. 5.M3MepbTe AIIeKTPONPOBOTHOCTH ITOy4EHHOTO

pactBopa .

Pe3ynbrarel n3mMepeHuii/Ha0Ir0ICHHIA

Bemecto DNEeKTPONPOBOHOCTH B CIIUPTE (AIIETOHE) DIEKTPONPOBOTHOCTH MOCTE 100aBICHUS

Xnopun meau (1)
Buvi6oowvi: OTpazuth BIUSIHUE PACTBOPUTEINS HA AJIEKTPOIPOBOAHOCTD COJIH.

Koumponvnvie gonpocwi: 1.0 4€m cBUAETENBCTBYET POCT IEKTPOIMPOBOAHOCTH COJIM MPH JOOABICHHUH BOJBI? 2 .
[Touemy n3mensiercs 1Bet pactopa? 3 . Kak BiIuseT nmpupoaa pacTBOPHUTEIS HA AJIEKTPOIUTUUECKYIO
JHACCOIAAINIO?

JlaGopaTopHblii onbIT N 2. «CujibHbIe H cJ1a0ble 31eKTPOJIUTHD»

Teoperndeckas d9acTb. OJEKTPOJIMTAMH HA3bIBAIOTCS  BEIIECTBA, pPACMaJaloONIecs Ha HWOHBI  BCIEICTBHUE
ANEKTPOIUTUUECKON

IMCCONMAK. PacTBOPBI AIIEKTPOIHMTOB SIBISIOTCS MPOBOJHUKAMH BTOPOTO pOJa, TaK KaK MPOBOIST
AJIEKTPUUYECKUI TOK 3a CU€T HOHOB. I10 CIOCOGHOCTH K 3JEKTPOIUTUYECKON AUCCOLUAIIMH ANEKTPOIUTHI YCIOBHO
pa3AeNsAIoT Ha CHIIbHBIC U ciaa0bie. CHIIbHBIE AIIEKTPOIUTHI MPAKTHYECKU MOTHOCTHIO TUCCOIUUPOBAHBI HA MOHBI

B pa30aBJIeHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOPTaHMUECKUE COJIM, HEKOTOPBIE KUCIOTHI U LIETI04N

. Cnalple »1€KTpO- JMUTHI JHIIb YACTUYHO JAUCCOLUUPOBAHBI Ha MOHBI, KOTOPbIE HaXOAATCS B JTUHAMUYECKOM
PaBHOBECHM C HEIMCCOLMUPOBAHHBIMM MoJjiekylamMu . K ci1aGpiM  3JIeKTpoiMTaM OTHOCATCST MHOTHE
OpTaHUYECKHE KUCIIOTH U OCHOBAHHS .

IIpakTuyeckas yactb. [Jenb pabomsi: ONPENENNUTH, IBISIOTCS JH BbIIAHHBIE BEIIECTBA CUIBHBIMH WM CIAOBIMU
AIIEKTPOIMTAMHU Ha OCHOBAHWUHU M3MEPEHHS AJIEKTPOITPOBOTHOCTH UX PACTBOPOB .

Ilepeuens damuukos yugposoii 1abopamopuu’. JATIUK SJIEKTPOIPOBOAHOCTH .

Jlononnumenvhoe 0bopyoosanue. TP XUMUUECKHUX cTakaHa (25—>50 mur), mpoMbIBaliKa ¢ JUCTUIUTUPOBAHHOMN BOIOH .
Mamepuanwi u peakmusbvi. 10 %-Hble pacTBOPHI COJITHOM, a30THOM M YKCYCHOM KHCIIOT (’KelIaTelbHO B KaleabHHUIAX);
¢dbunsTpoBaNbHAS Oymara .




Texnuka 6ezonacnocmu: CobnrogaiiTe Mepbl 6€30MaCHOCTH MPpH PabOTE C KUCIOTAMHU U MIEIIOYaMHU.
Huempyxkyus k 6einonenuio:

1.B Tpu ctakana HajenTe 1o 25—>50 Ml IUCTHILTUPOBAHHOM BOJIBI.

2.B nepBblii ctakad 10o0aBbTe 1 Kamiro YKCyCHOM KUCIOTHI, BO BTOPOM — COJISIHOM, B TPETHI — a30THOM.
3.U3mepbTe 31eKTPOIPOBOTHOCTD KaXKA0T0 PaCTBOPA, BRITUPAS LIyT (PUIBTPOBaTLHON
Oymaroii mocie KaxJ1oro u3Mepenus . Pe3ynbrarel n3mepenuit

Ne mpoOb1  [3HaUEHHE HIEKTPONPOBOJHOCTH, MKCM/cM  [Ha3BaHME BBIJAHHOTO BELIECTBA

1
2
3

Bv1600b1: OTpaszure NpUHAIICKHOCT BEIIECTB K CHIILHBIM U CIIA0BIM 3JIeKTposiuTaM. KOHTpOIbHBIC BOTIPOCHI:
1.ITouemy pacTBOp COISHON KUCIOTHI JTYUIII€ MPOBOJIUT ICKTPUIECCKUN TOK TI0

CPaBHEHUIO C PACTBOPOM YKCYCHOU KUCIOTHI? 2.K KakuM 371eKTpOoarTaM OTHOCUTCS

pacTBop a30THOM kucioThI? 3 . 3amanue aig noarotosku k ['MA, BITP

DopMyIIBI TOJIBKO CIA0BIX IEKTPOIUTOB MPECTABICHBI B PSIY:
1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnS0O4, MgClI2, HBr

JleMoHCTpaMOHHBIH ONBIT Ne 2. «M3y4yeHHe BIAUSTHUS PA3JIUYHBIX (PAKTOPOB HA CKOPOCTH PeaKLHID)
Teopernueckas yacte. CymecTBylOT pa3Hble MOAU(MUKAUN TPUOOpa IS U3yUCHUsT XUMHUECKUX peakiuid. B
OJTHOW KOHCTPYKLMHU POJb PEAKTOpa BBIIOIHIET OObIYHAsA IPOOUpPKa, B APYyroi, 0ojiee COBpEeMEHHOM, — COCy [T
Jlannonsra.

OpaHako TeXHMKA IEMOHCTPAIMU IKCIEPUMEHTA OCTAaETCsl OAMHAKOBOW. MeHsIeTCsl JTUILb OPSI0K CMELIUBaHUS
pearupyromux Beuiects. CHauana B MpoOUPKY-peakTop 3aJIMBACTCS PACTBOP KUCIIOTHI, @ B HET'O IIOMEIAeTCsI
TBEPIOE BEMIECTBO (IIUHK, MPAMOD).

IIpakTryeckas yacTb. L{enb paboThl: H3yUUTh BIUSHHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIH.
Ilepeuens damuukos yugposoii 1abopamopuu’. TATINK TEMIIEPATYPHI TNIATHHOBBIH.

Hononnumenvnoe obopyoosanue. npudOp A U3YYEHUSI CKOPOCTU XMMHMYECKMX PEaKLUH; 3JIeKTpudecKas IJINTKa,
CTakaH XxuMH4yecknii Ha 250 MII; mmarenb; KPUCTAJUIN3aTop sl MPOMBIBaHUS cocynoB JlanmonbTa; mpodupku 11X-21
Bmr.).

Mamepuanvt u peakmuest. consinast kuciaota (4%-ubiit); consaas kucnora (10%-Hbli); KyCOYKH Mpamopa;
HOPOIIOK MpaMopa; YKcycHas kuciora (6%- Hblil); HHK; IepoKcu Bogopoa (3%-Hblii); THOKCH] MapraHia
(v).

Texnuka 6ezonacnocmu. CobmoaaTh IpaBuiIa padoThl C KUCIOTaMH U HarpeBaTeIbHBIMU 3JEKTPUUYECKUMU PHOO-
pamu .

Huempyxkyus k 66inoneHuio:

Onvim 1.BnvsiHre NPUPO/IbI pearnpyroliyX BEIIECTB Ha CKOPOCTh XMMHUUECKON peakuu

B onHo koneno cocyaa Jlannonbta HaneiTe 3 ma 1 M pacTtBop ykcycHoM kucioTsl ( 6%-Hblil padTBOp), B Ipyroe
KOJIEHO TmomecTuTe 2—3 rpaHyiisl 1MHKA. Bo BTopoit cocyn Jlan- nonpra Haneiire 3 mu 1M constHOM KUCTOTHI (
4%-Hblil), B Ipyroe KojeHO — 2—3 rpaHyisl uHKa . [Iprcoenunute cocynsl JlaHnonsra K MAaHOMETPUUECKUM
TpyOKam.

Obpamume snumanue! OTHOBPEMEHHO MepeNelTe KUCIOTH B cocyaax Jlannonbra k rpanyiaM nuHka. CpaBHHUTE
YPOBHH JKUJIKOCTH B MAHOMETPUIECKUX TPYOKaX. VYuyamuecss AenaroT BBIBOJ O Pa3HON CKOPOCTH
XUMHYECKUX PEAKIIUH .



Onvim 2. BniusiHUE KOHIIEHTPAIMU pPEearupyorX BeIeCTB Ha CKOPOCTh XUMUYECKOM peakiiu

B onno xoneno cocyna Jlanponwsra Hanelre 3 mit 4%-HOU COJNISTHOW KUCIOTHI, B IPYroe KOJICHO MOMECTUTe 2—3
rpanyisl nUHKaA . Bo Bropoi cocyn Jlanponsra Hanedte 3 mut 10%-HOM CONSHON KHUCIOTHI, B IPYroe KOJIEHO —
2—3 rpanynsl nuHKa. [Ipucoeauanre cocyapl JIaH0IbTa K MAHOMETPUYECKUM TPYOKaM.

Oo6parute BHMaHue! OHOBPEMEHHO TMEpesIeiHTe KUCIOTHI B cocynax Jlanmonbra k rpanynaMm nuHka. CpaBHUTE
YPOBHU XKHJIKOCTH B MAHOMETPHUECKUX TPYOKax. VYyamuecs [enalT BBIBOJ O pPa3sHOU
CKOPOCTH XUMHUYECKHUX PEaKIIHA.

Onvim 3. BrivsiHUE TEeMIIepaTypbl pearupyronmx BeMIeCTB Ha CKOPOCTh XUMUYECKOU PEaKIIUn

B oano xoneno cocyna Jlannonwsra Hanedte 3 mut 10 % CONsSHONM KHUCIIOTHI, B APYroe KOJEHO MOMeCTUTe 2—3
rpaHyibsl 1uHKa . Bo BTopoil cocyn Jlanponera Haneiite 3 mut 10%-HOH comnsi- HOM KHUCIOTBI, HArpeTod Ha
BojsiHOM Oane nmo 50 °C, B mpyroe kojieHo — 2—3 rpanynbl nuHKa. [Ipucoenunute cocynbl JlaHmonbTa K
MaHOMETPUYECKIM TPyOKaM.

O6parute BHEMaHue! OHOBPEMEHHO TMEpesIeiHTe KUCIOTHI B cocynax Jlanmonbra k rpanynaMm nuHka. CpaBHUTE
YPOBHU KHJIKOCTH B MAaHOMETPUUYECKUX TPYOKax. Vyamuecs fAenaloT BBIBOJ O Pa3sHOM CKOPOCTH
XUMHUYECKHUX PEaKIIH .

Onvim Ne 4. BnusiHue TOBEpXHOCTH CONPUKOCHOBEHUSI pEarupyIOIIUX BEIIECTB HA CKOPOCTh XUMUUYECKON PEAKITUN
B oxno xoneno cocyna Jlannonsra Haneite 3 mi 4%-HOW CONSIHOM KUCIOTHI, B APYroe KOJeHO momecture 1 r
Mpamopa, B3ATOro B BHjE Kycouka. Bo BTopoii cocyn Jlanponsra Haneite 3 mut 4%-HOW COJISIHOM KHCIIOTHI, B
apyroe koneHo — 1 T nmoporika mpamopa. [lpucoeaunure cocynsl JlangoapTa K MAHOMETPUUECKUM TPYOKaM.
Obpamume sénumanue! OTHOBPEMEHHO MEpeerTe KUCIOTH B cocynax JlanmonsTa K Mpamopy nuHKa. CpaBHUTE
YPOBHH JKUJKOCTH B MAHOMETPUUYECKUX TPYOKax. VYyamuecss [AenarOT BBIBOJ O pa3HOU
CKOPOCTH XUMUYECKHUX PEAKIIUM.

Onwvim 5. BiusHue karanu3aTopa Ha CKOPOCTh XUMUYECKOW peakiuu

B crakan ¢ Bogo#, Harperoit 1o 50 °C, moMmectute 2 A€MOHCTpPALlMOHHBIE TPoOupku ¢ 2 Mi 3% -HOro pactBopa
MepoKcuia BoAopoaa. BeiaepkuBaroT mpoOUpKH B Boe OKoJo 2 MUH. V3BiIeKUTe MpOOUPKU U3 BOASIHON OaHU U
MPOJIEMOHCTPUPYHTE YUaITUMCSl pPe3yJIbTaT — Ha CTEHKAX NMPOOMPKU MOSIBUIMCH MYy3BIPHKH Tra3za Kuciopoaa. B
OJIHY U3 MPOOUPOK BHECUTE HA KOHUYHMKE Immaress quokeua maprania (1V) . Habmrogatot sHepruyHoe BbIIeICHUE
KHCIIOpOJIa.

Koumponwvnvie éonpocwi: 1.0T kakux (pakTOpoOB 3aBUCUT CKOPOCTh XUMUUecKor peakiuu? 2.Ilouemy pasnoxenue
MepoKcHUIa BOJOpOJa B TpHUCYTCTBHHM Auokcuga Mapranua (IV) chavana uaér oueHs ObICTpo, a 3aTeM
3aMeIIeTcs?

3.3amanus Ans pa3BUTHS PyHKIIMOHAIBHON TPaMOTHOCTH:

B Tpu opuHakoBble NPOOMPKM YYEHMKHM HAIWIM TO 5 MJ pacTBOpa COJSIHOW KHCIOTHI OJAMHAKOBOM
KOHIIEHTpaluu. B mepByto NpoOUpKy MOJTOKUIN CTPY>KKH Kelle3a, BO BTOPYIO — CTPYKKH IIMHKA, B TPETHIO
— CTPYKKM HEWU3BECTHOI'O CBETJIIOrO SpPKO OJECTSIIEro

Metanna. Hambonee WHTEHCHBHO BBIJENIEHHE Ta3a HaOMIOJamd B TpeThei

NpoOUpKE C HEU3BECTHbIM MeTalsioM. Bo BTopoll mnpoOupke ¢ LHUHKOM

WHTEHCUBHOCTh BBIJICNIEHUs] ra3a Oblla MEHbIEe, 4YeM B TpeTheil. B mepBoit

poOUpKeE C KEIE30M UHTEHCUBHOCTD BBIJICJICHHS Tra3a Oblla HAMMEHBIIIEH.

a)/lelfictBue kakoro Qakrtopa, BIHUSIONIETO HAa CKOPOCTh peakIuu, Habmoganu

yuamuecsi? 6) Kakolf MeTam Mor HaxOIUThCSl B TpeThel MmpoOupke? 3anuinuTe

Ha3BaHUE MeTajla.

4.Ha rpaduke mpencTaBiieHa 3aBUCHMOCTh KOHIIEHTPAIIUU UCXOJHBIX BEIIECTB U

MPOJIYKTOB PEAKIIMH OT BPEMEHU MPOTEKAHUS PEAKIINU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHILIEHTPALlUU UCXOJHBIX BEUIECTB M MPOAYKTOB

peaklu OT BpPEMEHHU MPOTEKAHUs peaKlun

Ompenenure, Kakas KpuBas ONMKUCHIBACT M3MEHEHUE KOHIICHTPAIIMH UCXOHBIX BEIIECTB, a KaKas — MPOJTYKTOB PEaKIUH
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