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IHosicuuTeaLHAA 3aNIUCKA

Pabouvas mporpamma Kypca BHEYPOUHOU JEeSITEILHOCTH «XHUMUs B OBITY» pa3paboTaHa Ha OCHOBE :

- @enepanabHOIo rocy1apcTBEHHOro0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O 0011ero 00pa3oBaHus

-OcHoBHO#1 00pazoBarenbHO# nporpammbl PI'OC OO0 , paboueit mporpaMMbl BOCIUTAHHS
MyHUIIMIIAIBHOTIO Ka3€HHOI0 00111e00pa30BaTeIbHOIO yupex1eH!ss MupHoil cpeHeil 001ieo6pa3oBaTeabHOM IKOJIBI.
Pabouvas mporpamma Kypca BHEYPOUHOM JESITEIBHOCTH « XUMHS B OBITY» pealu3yeTcsi B IIEHTpe 00pa30BaHUs
€CTECTBEHHO- HAyYHON M TEXHOJIOTMYECKOI HallpaBIeHHOCTH « Todka pocTay ¢ MCI0JIb30BaHUEM CPEACTB O0yUSHUS U
BOCIIUTAHMSI IPELYCMOTPEHHBIX MaTEPUAJIBHO — TEXHUYECKOM 0a30i ieHTpa
Pabouas nporpaMMa Kypca BHEYpOUHOH J€ATEIbHOCTH « XUMHUs B ObITY» paccuutaHa Ha 34 gaca (1 gac B Hezeno)

llellb Kypca: BOOPYKCHUC 06y11a101111/1xc51 OCHOBaMH XHMMHNYCCKHX 3HaHHﬁ, HeO6XOI[I/IMBIX JJIA HOBCCHHGBHOﬁ KHN3HU,
HpOH?;BOI[CTBCHHOfI ACATCIIBHOCTH, IIPOJOJDKCHUSA O6pa30BaHI/I$I, HpaBHHBHOﬁ Oopu€HTalMKM W IIOBCIACHHU B
Opr>KaIOHleﬁ cpeac, BHECCCHUC CYIICCTBCHHOT'O BKJIaZla B Pa3BUTUC HAYYHOI'O MUPOITIOHUMAHUS YUAIITUXCH.

3aoauu kypca:

JUIaKTUYECKUE:

® [IPUBUTH MO3HABATEJIbHBII MHTEpEC K HOBOMY JUIl YUEHHUKOB NpEIMETY uYepe3 CHCTEMY pa3HOOOpa3HbIX Mo (opme
YPOKOB H3yu4€HHsI HOBOTO MaTepHaa, 1abopaTopHble paboThl, SKCKYPCHH, HECTaHAAPTHBIE YPOKU KOHTPOJISI 3HAHUH;

® CO3/1aBaTh yCJOBUS JUIsl (POPMUPOBAHUS y YHALIUXCS MPEAMETHON U y4eOHO-HMCCIe10BaTENbCKOW KOMIIETEHTHOCTEH:
o0ecneynTh YyCBOSCHHE YyUYaIlMMUCS 3HAHWM OCHOB XMMHYECKOM HayKH: BaKHEMIIMX (PaKTOPOB, MOHATHH, XMMUYECKHX
3aKOHOB W TEOPHM, $3bIKa HAyKH, JOCTYHNHBIX OOOOHIEHMH MHPOBO33PEHUYECKOTO XapakTepa B COOTBETCTBUU CO
CTaHJApPTOM XMMHUYECKOT0 00pa30BaHuUs;

e Ccr1ocoOCTBOBaTh (HOPMHUPOBAHMIO Y LIKOJIBHUKOB MIPEIMETHBIX YMEHHUI U HaBBIKOB: YMEHHUS pabOTaTh ¢ XUMHUYECKUM
o0opynoBaHuEM, HAONIOAATh U ONUCHIBATh XUMHUYECKHE SIBJIEHUS, CPAaBHUBATh UX, CTABUTh HECIOXHbIE XMMHUUYECKUE
OTIBITBI, BECTH HAOIIOICHUS UepPe3 CUCTEMY JJAOOPATOPHBIX, MPAKTUYECKUX pabOT U SIKCKYPCHIi;

BOCIUTATEIbHBIE:

® [IPOJOJDKUTH PAa3BHBATh Y OOydaromMXcsl oOieydeOHble YMEHUsI M HaBBIKA: 0c000€ BHHUMAHHUE YJIEJIUTh Pa3BUTHIO
YMEHHUS IepecKa3blBaTh TEKCT, AKKYPAaTHO BECTU 3alHUCH B TETPAIH U JIE1aTh PUCYHKU;

® [PUBUTHE YYEHHWKAM HAaBBIKOB CAMOCTOSITENIbHOW paboThl € JONOJHHUTEIbHON y4yeOHOW, HayyHOW, Hay4dHO-
MOMYJISIPHOM JIMTEPATYpOIl 110 MPEAMETY, C IEKTPOHHBIMH PECYPCAMH;

e BOCINUTaHUE YOEXKIEHHOCTH B IO3UTUBHOM POJNM XUMHH B KM3HHM COBPEMEHHOIO OOIIECTBa, HEOOXOAMMOCTH
XMMHUYECKH I'PaMOTHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO U OKPY)KAIOILEN CPELE;



® B IIpOIl€CcCEe OBJIAJAECHUS XUMUYECKMMHU 3HAHUSAMHU U YMEHHUSIMH YdallMecs: JODKHbBI OCO3HATh OUEBUAHBIN (aKT: XUMUS
He OoJjee omnacHa, yeM Jro0as Apyras Hayka, OIACHO €€ HEMOHUMAaHuEe WM IpeHeOpe)KeHHe 3aKOHAMHU, YTO BEIET K
CO3/IaHHI0 3KOJIOTMYECKH HEIOJHOLIEHHBIX TEXHOJOIMM M IPOM3BOJCTB; OINACHO CO3HATEJIBHOE MCIOJIb30BAaHUE
JOCTUKCHUM XMMUYECKON HAyKH U XMMHMYECKOHN IIPOMBIIUIEHHOCTH BO BPEJl YEIIOBEKY;

KOPPEKLIMOHHBIE:

e (opMupoBaHHe aJEKBATHBIX HABBIKOB OOIIEHHUS; KauyeCTB TBOPYECKH JyMarollled M JIErKO aJalTHpYHoLeecs
JIMYHOCTH;

® pa3BUTHE PA3HOCTOPOHHMX KAa4yeCTB JMYHOCTH M CIIOCOOHOCTH NpPO(EeCCHOHAIBbHOW ajanTaluu K HU3MEHSIOIINMCS
COLIMAJIbHO-9)KOHOMUYECKUM YCJIOBUSIM;

® BOCIMTAHHUE YYBCTBA OTBETCTBEHHOCTH 3a JIMUHYIO O€30MaCHOCTb, LIEHHOCTHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO U
KU3HU.

OcoOeHHocTH coepx aHusi OOy4eHHS XMMHHU B OCHOBHOMW IIIKOJE€ OOYCIIOBJIEHBI CHENU(UKON XUMUU KaK HAyKd H
MOCTaBICHHBIMH 3ajadyamMi. OCHOBHBIMH TPOOJIEMaMH XWMHHU SIBIISTIOTCS HM3Y4YCHHE COCTaBa M CTPOCHHS BEIICCTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHHUS, I[OJYyYCHHE BEIIECTB C 3aJlaHHBIMH CBOWCTBAMH, HCCIICIOBAHHE
3aKOHOMEPHOCTEH XMUMHUYCCKUX PEaKIUd W IyTeH YIpaBICHUS HMH B IENISAX IOJTYYCHHS BEIIECTB, MATCPUAIIOB,
sHeprun. [ToaToMy B mporpamMme 1Mo XMMHUHU HAIILIH OTPaKEHUE OCHOBHBIE COJIEP>KATENbHbIE TNHUU:

* BEIIECTBO — 3HAaHUS O COCTaBe W CTPOCHHH BEUIECTB, WX BAXKHEUIINX (PU3MUECKUX U XHUMHUYECKUX CBOWCTBAX,
OMOJIOrHYECKOM JICHCTBHU,

* XUMHUYECKasl peakiusl — 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSIBISIFOTCSI XUMUYECKUE CBOMCTBA BEIIECTB, CIIOCO0ax
VIPaBIICHUS] XHMHYECKUMU TIPOIECCAMH;

* MPUMEHEHHE BEIIECTB — 3HAHMUS U OMBIT MPAKTHUECKON AEATeTbHOCTH C BEIIECTBAMU, KOTOphIE HauOOJee 4acTo
YIOTPEONSIOTCS B IMOBCEAHCBHOW JKHM3HH, IIMPOKO HCIOIB3YIOTCS B MPOMBIIIJICHHOCTH, CEIBCKOM XO3SIMCTBE, Ha
TPaHCIOPTE;

*SI3bIK XUMUU — CHCTEMa BKHEHIIMX TOHATHH XWMHUU M TEPMHHOB, B KOTOPBIX OHH OITMCHIBAIOTCS, HOMEHKJIATYypa
HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM 4YHCIIE U TPUBHAIBHBIC), XUMUUYECKHE (DOPMYIBI U ypaBHEHUs, a
TaKKe TpaBwiIa TIepeBoia HH(GOPMAIIMH ¢ €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHUHU M 00paTHO.

Conepxanue y4e0HOro npeamMera
Beenenne. 6 yacos.
XuMust — HayKa O BCUICCTBAX, UX CBOMCTBax U MMPEBPAILICHUAX. ITordaTHE O XUMHUYECKOM DJIEMEHTE U (bopMax €ro
CYIIECTBOBAHMSI: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BelecTBax. [IpeBparenus BemectB. OTandue
XUMUYECKUX PEAKIUi OT PU3MUECKHUX SIBICHHUH. POJb XMMUM B KU3HH YeoBeKa. XeMopuaus u xemodoous.



Kpatkue cBeaenust U3 uCTOpUM BOZHUKHOBEHUS U pa3BuTHs xuMuu. [lepuon anxumuu. [lonstue o ¢punocopckom
kamHe. Xumusda B XVIB. PazButue xumuu Ha Pycu. Posib 0T€U€CTBEHHBIX YUEHBIX B CTAHOBJIEHUHA XUMHYECKON HAYKH
— pabotsr M. B. JlomonocoBa, A. M. bytneposa, /[. 1. MenaeneeBa. XuMmudeckasi CHMBOJIMKA. 3HAKH

XUMHYECKHUX IJIEMEHTOB U MTPOUCXOXKACHUE UX Ha3BaHUH. XuMudeckue Gopmyibl. MHIEKCH U KO PUITUEHTHI.
OTHOcCHTENbHBIE aTOMHAS U MOJIEKYJIsipHast Macchl. PacueT MaccoBoil 10/ XMMHYECKOTO 3JIEMEHTa 1o popMmyIie
BemiecTBa. [lepuoanyeckas cucrema xumuieckux anemeHToB Jl. 1. Menneneesa, ee CTpyKTypa: Mayble U OOJIbIINE
MEePUO/IbL, TPYIIIILI U MOATPYNIEI (TT1aBHas U mobouHas). [leproauueckas cucreMa Kak ClipaBOYHOE IMOCOOUE JIst
MOJIYYEHUS CBEJICHUN O XUMHUYECKUX PJIEMEHTaX.

Pacuernsle 3a1aun. 1. HaxoxaeHrne OTHOCUTENbHOM MOJIEKYJISIPHOM Macchl BEIIECTBA MO €r0 XUMUUECKoH dopMmyie.
2. Boruncnenue MaccoBOil 10JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero ¢hopmyiie.

IIpakTuyeckne padoThl

1. IIpaBuna TexHUKU 6€30MACHOCTH MPH paboTe B XUMHUUYECKOM kabunere. [Ipuemsl oOparienus ¢ 1ab0paTopHbIM
000py/IOBaHUEM M HArpeBaTeIbLHBIMH TPUOOPAMH.

2. Habnronenus 3a M3BMEHEHUSAMHU, TIPOUCXOISIIIMMU C TOPSAIICH CBEUOil, U X ONMUCAHHE

Tema 1. ATOMBI XMMHU4€CKHX 3JIEMEHTOB. 7 4aCOB.

ATOMBI Kak (popMa CyIIecTBOBaHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB.
JlokazaTenbCcTBa CIOKHOCTU CTpoeHus aroMoB. OnbIThl Pedepdopaa. [TnanerapHas Mogens CTpOSHHS aToma.

CocraB aTOMHBIX sJIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3anMoCBsI3b OHITHI «IIPOTOHY,
CHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsA Maccay.

N3menenne ymciia mpoToHOB B AJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX AJIEMEHTOB.

W3meHeHue yncna HEMTPOHOB B siAjpe aToMa — oOpa3zoBaHue U30TOMOB. COBpEMEHHOE OIpeieTICHHE TTOHATHUS
«XUMHUYECKHH 2JIeMeHT». M30TombI Kak pa3HOBUIHOCTH aTOMOB OJJTHOTO XUMHYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE IEKTPOHHBIX 000I0YEK aTOMOB XUMHUUYECKUX 371eMeHTOB Ne 1—20 mepuoandecKoil cucTeMbl
1. 1. Menneneesa. [lonsiTre 0 3aBepIIICHHOM M HE3aBEPIIICHHOM 3JIEKTPOHHOM CJIO€ (PHEPTETHIECKOM YPOBHE).
[Tepuoandeckas cuctema XxuMudeckux snemenToB J[. M. MenneneeBa u cTpoeHre aTOMOB: (PU3UIECKHIA CMBICTT
MOPSIZIKOBOTO HOMEPA dJIEMEHTA, HOMEpa TPYIIIIbI, HOMepa epHo/ia.

H3meHneHue uncna 3IeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOT0 JIeMeHTa — o0pa3oBaHUe
MTOJIOXKUTEIBHBIX U OTPHUIIATEIHLHBIX HOHOB. MoHBI, 00pa30BaHHBIC aTOMaMHU METAJUIOB U HeMeTasuoB. [IpuauHbl
M3MEHEHUS] METAJUIMUYECKUX U HEMETAJITMYECKUX CBOMCTB B MEPUOIaX U Ipynmnax.

O6pazoBanue OuHapHBIX coequHeHnid. [lonsTre 06 noHHOM CBs3U. CXeMBbI 00pa30BaHUs HOHHOM CBSI3H.
B3aumopeiicTBie aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAUIOB MEX Ty cO00i — 00pa3oBaHUE IBYXaTOMHBIX
MOJIEKYJI MPOCThIX BenlecTB. KoBaneHTHast HEMOIsIpHAs XUMHUYECKas CBSA3b. DIIEKTPOHHBIE U CTPYKTYPHbBIE (POPMYIIBL.



B3anMoeiicTBre aTOMOB XMMHYECKUX JIEMEHTOB-HEMETAIOB MEXKTy CO00i — 00pazoBaHue OMHAPHBIX
COCAMHEHHUIN HEMETAIIJIOB. DJICKTPOOTPULIATEIILHOCTD. [IOHSITHE 0 KOBAJICHTHOM MOJISIPHOU CBSI3H.

B3anMoeiicTBe aTOMOB XMMHYECKUX JIEMEHTOB-METANIOB MKy CO00M — 00pa30BaHHE METAITHYCCKUX
KpucTaiuioB. IToHSITHE O METATIIINYECKON CBS3U.

JdemoncTpaunu. Mosienu aTOMOB XMMHUYECKHUX 3JIeMEHTOB. [lepruoauueckas cucrema XuMu4deckux sinementoB Jl. U.
Menpeneena.

Tema 2. IIpocThle BemecTBa. 3 4acos.

[Tono)keHre METaIJIOB U HEMETAIIJIOB B IEPHOJUYECKON CUCTEeMe XUMU4eckux aeMeHToB J[. V1. Menzaeneena.
Bakneiimume nmpocTeie BelecTBa — METaJLIbI: JKeJe30, aTFOMUHUN, KaJIbLIMNA, MarHui, HaTpuil, kanuid. Ooduue
(u3HUYeCKre CBOMCTBA METAJLIOB.

Baxkueiimume nmpocTeie BeliecTBa — HeMeTallbl, 00pa30BaHHbIE aTOMAMU KHCIIOPO/1a, BOJIOPOAA, a30Ta, CEpbl,
docdopa, yriaepoaa. CriocoOHOCTh aTOMOB XUMHUYCCKUX AJIEMEHTOB K 00pa30BaHHMIO HECKOJIBKUX IIPOCTHIX BEIIIECTB
— ajuioTponusi. AIJIOTPOITHbIE MOAU(HUKAIIUHN KUCIIOpoaa, hocdopa u onoBa. MeTaminueckue U HeMeTaUInuecKue
CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIIBHOCTD JEJICHHS MPOCTHIX BEIIECTB HA METAJUIBl U HEMETaJUIbI.
[Tocrosinnas ABoraapo. KonndectBo BemectBa. Moinb. Momnsipaast Macca. MosipHbIi 00beM ra3000pa3HbIX BEIIECTB.
KpatHbie e IMHUITBI KOTMYECTBA BEUIECTBA — MHIJITUMOJIb M KUJIOMOJIb, MIJLTUMOJISIPHAST I KUJIOMOJISIPHAST MacChl
BEIIECTBA, MUJUTUMOJISIPHBIN U KUIIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

Pacuets! ¢ ucnonp30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACcCa, «MOJISIPHBIM 00BEM Ta30By,
«TIOCTOSIHHAsA ABOTaIpO».

Pacuernsbie 3agaun. 1. Beraucnenrne MOISIpHON MacChl BEHIECTB M0 XUMHUYECKUM dopmyraM. 2. Pacuersi ¢
UCIOJIb30BaHNEM TOHATUN «KOJMYECTBO BEIIECTBA», «MOIIIPHAS Maccay, «MOJISPHBIA 00BEM Ta30By, «IIOCTOSTHHAS
ABorazpo».

Hemonctpanuu. [Tonyuenue o3ona. OOpasiisl 6e10ro U ceporo 0yoBa, 6emoro u kpacHoro (ocdopa. Hekotopsie
MeTaJUThl U HEMETAJUTBI KOJTMYECTBOM BeliecTBa 1 Mok, Mojiens MoJIIpHOTO 00heMa ra3000pa3HBIX BEIIECTB.

Tema 3. CoennHeHHUsI XUMHYECKHX 3JIEMEHTOB. 3 4acoB.

Crenenp okucienus. OnpeaeneHue CTEIeHH OKUCICHHUS JIEMEHTOB 110 XMMHUYECKON (OpMyIie COSTMHCHUS.
CocraBnenue hopmys OMHAPHBIX COCTMHEHUM, 00N CITOCO0 MX HA3bIBaHMS. bUHApHBIE COSAMHEHNS: OKCH/IBI,
XJIOpUbl, cynbhuasl u ap. Cocrapnenue ux ¢popmyi. [IpencraButenu oKCHIOB: BO/A, YIICKUCIHBIN ra3 U HerameHas
H3BECTh.

[IpencraBuTenu JeTy4nX BOJOPOAHBIX COCTUHEHUMN: XJIOPOBOIOPOI U aMMHUAK.

OcHoBaHUs, UX COCTAaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabmauiia pacTBOPUMOCTH THAPOKCHJIOB U



cousieil B Bojie. [IpeacraBurenu menodeit: THAPOKCUABI HATPHS, KaJIUsl U Kaiublus. [IoHATHE O KAYECTBEHHBIX
peaknusx. Uaaukaropel. MI3aMeHeHne okpacku HHAMKATOPOB B IIEJIIOYHOMN Cpeje.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarus kucnot. [IpeacrtaBurenn KUCIOT: CepHast, COJISTHAs ¥ a30THAsI.
M3MeHenne okpacky MHAUKATOPOB B KUCIIOTHOM cpejie.

Conm Kak MpOu3BOJIHBIE KUCIOT U OCHOBaHUH. X coctaB u Ha3BaHus. PactBopuMocTs coseld B Boje. [IpencraButenn
COJICH: XJIOpUJ HaTpus, KapOoHAT U (GocdaT KaabIus.

AMOpdHBIE ¥ KPUCTAUTHYECKUE BEIIECTBA.

MexMOJIEKyIISIpHBIE B3AUMOAEHCTBUSA. THIIBI KPUCTAUIMYECKUX PELIETOK: HOHHAS, aTOMHAsl, MOJICKYJIApHAs U
MeTaJInYecKas. 3aBUCUMOCTb CBOMCTB BEIIIECCTB OT THIIOB KPUCTAINIMYECKUX PEIIECTOK.

BemecTBa MOJIEKyIIpPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL. 3aKOH MOCTOSHCTBA COCTaBa st

BEIIIECTB MOJIEKYJIIPHOTO CTPOCHHUSI.

YucTteie BemecTBa 1 cMecH. [IpuMepsl )KUIKKUX, TBEPABIX U Ta3000pa3HbIX cMeceii. CBONCTBA YUCTHIX BEIIECTB U
cMecei. 1x cocraB. MaccoBas 1 00beMHas T0JIM KOMIIOHEHTa cMecU. Pacuersl, CBI3aHHEIE ¢ HCIIOIL30BaHUEM
MTOHSATHS «IOJIS.

Pacuernsbie 3amaumn. 1. PacueT MaccoBoi 1 00bEMHOM J0JIcli KOMIIOHEHTOB CMECH BEIleCTB. 2. Beruncienue
MacCOBOH J0JIM BEIIECTBA B PACTBOPE IO M3BECTHON Macce paCTBOPEHHOTO BEIIECTBA U MAacCe PaCTBOPHUTEIIA. 3.
BBI'—II/ICJ'IGHI/IG MacCChbI paCTBOpﬂeMOFO BEIIeCTBA N paCTBopI/ITeJ'ISI, H€06XOI[I/IMI>IX JJIs HpI/IFOTOBHeHI/Iﬂ OHpGI[CJ'ICHHOfI
MacCHI pacTBOpa ¢ U3BECTHOM MacCOBOM JI0JICH pacTBOPEHHOI'O BEILIECTBA.

JdemoncTpauuu. O6pasisl OKCHIOB, KUCJIOT, OCHOBAaHUM U cosieil. Mojienn KpUCTAITMYECKUX PEIIETOK XJIOPHIa
HaTpus, anmasa, okcuaa yriaepoza (IV). B3peiB cmecu Bogopoaa ¢ Bo3ayxoM. CriocoOsl pa3iesieHus: CMECei.
I[I/ICTPIJ'IJ'I?IIIH?I BOJBI.

JlabopaTopHublie onbIThI. 1. 3HAKOMCTBO ¢ 00Opa3aMH BEIIECTB Pa3HBIX KiIaccoB. 2. Paznenenue cmecei.
IIpakTuyeckue padoThl

[IpuroroBnenue pacTBopa caxapa U OIpeaeseHue MacCOBOM J0JIU €ro B pacTBOPE.

Tema 4. U3meHeHHs1, TPOUCXOSIIIHE C BelIeCTBAMHU. 7 YaCOB.

[TonsiThe siBNEHUN KaKk U3MEHEHUH, TPOUCXOISIINX C BEIIECTBAMU. SIBIEHUS, CB3aHHBIE C U3MEHEHUEM
KPUCTAIITUYECKOTO CTPOSHUS BEIIECTBA MIPH MMOCTOSTHHOM €T0 COCTaBe, — (pu3uueckue spieHus. Ousndeckue
SIBJICHUS] B XUMUU: JUCTHIIISIINS, KPUCTAJTN3AIINS, BBIMTAPUBAHKUE W BO3TOHKA BEIIECTB, IICHTPHU(YTUPOBAHUE.
SBneHus1, CBA3aHHbIE C U3MEHEHHUEM COCTaBa BEILIECTBA, — XUMHUECKHUE peakiuu. [Ipu3Haku v ycioBusl IpoTEeKaHUS
XUMHUECKUX peakuuid. [Tonstre 06 7k30- ¥ SHIOTEPMHUUECKUX peakMsIX. Peakiuu ropeHns Kak 4acTHBIN citydaid
AK30TEPMUUECKUX PEAKIIUH, TPOTEKAOIIMX C BBIJIEIECHUEM CBETA.

3aK0H COXpaHEHHUs MaCcChl BEIIECTB. XMMHUUYECKHE YPaBHECHHsI. 3HaUueHUE UHACKCOB U KoddurmenToB. CocTaBieHue



YpPaBHEHUW XUMHYECKUX PEAKIUM.

Pacyersl mo XuMHYeCKUM ypaBHEHUsIM. PenieHne 3a1a4 Ha HaX0KJIeHHUE KOJIMYeCTBa BEIECTBA, MAaCcChl WM 00beMa
MIPOJYKTA PEaKuu MO KOJIMYECTBY BEIECTBA, Macce WM 00bEMY UCXOJIHOTO BellecTBa. PacueTsl ¢ MCHOIb30BaHUEM
MOHATHS «10JI5D», KOTJa UCXOJHOE BELIECTBO JIaHO B BUJIE PACTBOPA € 3aJaHHOKW MAacCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA UJI CONEPKUT ONPEACICHHYIO IO TPUMECEH.

Peakuuu paznoxenusd. [loHsTHE 0 CKOPOCTH XUMUYECKUX peakuuil. Karanmnzatopsl. DepMEHTHI.

Peakuuu coenunenus. Katanutuueckue u HekatanuTuueckue peakiun. OopatumMple 1 HeoOpaTUMbIE PEeaKIIUU.
Peakiuu 3amernienus. NEKTPOXUMUUYECKHUM psAJl HAMIPSKEHUH METAJIOB, €ro UCIIOJIb30BaHUE VISl IPOTHO3UPOBAHUS
BO3MO’KHOCTHM IIPOTEKAHUS PEAKLIUN MEXAy METajUlaMi M pacTBOpaMu KHCJIOT. Peakiiny BBITECHEHUS OJJTHUX
METaJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METaJJIAMH.

Peakmmu oOmena. Peakninm HeliTpanu3amuu. Y CJI0BUS IPOTEKAaHUS peaknii oOMeHa B pacTBOpax J0 KOHIIA.

Tunsl XuMUUYECKUX peakuui (M0 MPU3HAKY «YUCIIO U COCTAB UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIIUN») Ha
MpUMepe CBOMCTB BOJIbI. Peakiius pazinoKeHus — 3JICKTPOJIU3 BObl. Peakiiuu coeIMHEHUs] — B3aMMOJICHCTBHE BObI
C OKCHJaMH METAJUIOB U HeMeTasuloB. [loHsATHe «rupokcuabpy. Peakunn 3amenieHus — B3auMOJIECHCTBUE BOJIbI

C IIEIOYHBIMH U IEJI0YHO3EMENIbHBIME MeTauiaMu. Peakiinn oOMeHa (Ha mpuMepe THAPOIH3a CYIb(uIa aTFOMUHUS
1 KapOuga KaJlbIIus).

Pacuernbie 3agaun. 1. Berancienue o XuMHYE€CKMM YPaBHEHUSIM MAacChl WM KOJMYECTBA BEIECTBA IO U3BECTHOM
Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAOIINUX B PEAKLIUIO BEIIECTB WIIM MMPOAYKTOB PEAKIIUH. 2.
Brruucnenune maccel (KoTudecTBa BeUIeCTBa, 00beMa) MPOAYyKTa PEaKINH, €CITM U3BECTHA MAcca UCXOIHOTO
BEIIIECTBA, COJIEPIKAIIETO ONpEeAENIEHHYIO OO0 MpuMeceii. 3. Beruncnenue macchbl (KoJaudecTBa BelecTBa, 00bemMa)
MPOAYKTa PEAKIMH, €CJIM U3BECTHA MAcca PacTBOPA U MaccoBas JI0J1s1 PACTBOPEHHOI'0 BEILIECTBA.

Jemouncrpanumn. [Ipumeps! pusnyeckux sSBICHUN: a) M1aBieHre napaduna; 0) BO3TOHKA HOJa MM OCH30MHOI
KHCIIOTHI; B) pAaCTBOPEHUE NepMaHTraHaTa Kajaus; T) AMPQy3ust TyINUCTHIX BEIIECTB C TOPSIIEH JaMIIOYKU
HakanuBaHus. [I[puMepsl XUMUYECKUX SIBJICHUHN: a) TopeHue MarHus, pocdopa; 0) B3auMoaeiicTBUE CONSTHON KUCIOTHI
C MpaMOpOM HJIM MeJIOM; B) noinydyenue ruapokcuaa meau (I1I); r) pactBopeHue noiny4eHHOro TuApoKcuIa B
KHCIIOTax; 1) B3aumozeiicteue okcuaa meau (1) ¢ cepHoit KucinoToli mpu HarpeBaHUU; €) pa3IoKEeHUE IIepMaHTaHaTa
KaJInsl; 7K) B3aUMOJICUCTBUE pa30aBICHHBIX KHCIIOT C METAJJIAMU; 3) Pa3IOKEHHE MEPOKCH 1A BOJOPO/A; 1)
3JIEKTPOJIN3 BOJIBI.

JlaGoparopHbie onbIThl. 3. CpaBHEHNE CKOPOCTH UCHIAPEHUSI BOJABI U CIMPTA MO NCUE3HOBEHUIO UX KaIlellb Ha
¢bunpTpoBaNbHOM Oymare. 4. OkucIeHIE MEIU B TUIAMEHU CIIUPTOBKHU WK Topenku. 5. [lomyTHEeHUE H3BECTKOBOM
BOJIbI OT BBIJIBIXa€MOT0 YTIIEKUCIOTO ra3a. 6. [lomydeHne yriaekucioro raza B3auMOAEHCTBUEM COIbI M KUCIIOTHI. 7.
3amemenue Menu B pactBope xuopunaa meau (1) sxemezom.



IIpakTHyeckue padoThl.
AHanu3 nouBbl U BOAbIL. [Ipru3HaKu XUMHUYECKUX peaKuil.

Tema 5. PacTBopenue. PactBopbl. CBOMCTBa pacTBOPOB JIEKTPOJIUTOB. 8 4acoB.

PactBopenue kak ¢pusuko-xumMudeckuii mpouecc. [loHaTHE 0 THIpaTaX U KpUCTAUIOTHApaTax. PacTBOpUMOCTb.
KpuBbie pacTBOpUMOCTH KaK MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEP/IbIX BEIIECTB OT TEMIEPATYPHI.
Hacpliiennpie, HEHACHIIIEHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsl IPUPOBI U CEIILCKOTO
XO03sMCTBA.

[ToHsiTHE 00 JIEKTPOIMTHYECKON JUCCOLMAIIUN. DIICKTPOIUTHI K HEAJICKTPOIUTEI. MeXaHU3M AUCCOIUALINHI
3JIEKTPOJUTOB C PA3IMYHBIM TUIIOM XUMUUYECKOH CBsI3U. CTENEHb AJIEKTPOJIUTUYECKON nucconuranuu. CuiabHbIe U
CJTa0bIe DIICKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH ICKTPOJIMTHUECKON Ircconranuu. IoHHbIe ypaBHEHUS peakiuid. Y CIOBUS
MIPOTEKAHUS PEAKIIMK OOMEHA MEX/TY JIEKTPOJIUTAMHU IO KOHIA B CBETE MOHHBIX MPEICTABICHHI.
Kiaccudukanms HOHOB U X CBOMCTBA.

Kucnotsl, ux xinaccudukaius. JJucconmanys KUCIOT U UX CBOMCTBA B CBETE TCOPHH JICKTPOJIMTHUCCKOM
auccouuranuu. MosekyssipHble U HOHHbBIC YPaBHEHUS peakIuii KUciaoT. B3anmoaeicTBre KUCIOT ¢ METaJJIaMH.
DNEeKTPOXUMHUYECKUHN Psi/I HAPSHKEHU MeTauioB. B3anMoieiicTBre KMCIIOT C OKCUIaMU METaJlIOB.
BzaumoeiicTBre KUCIOT C OCHOBAHUSIMU — PEAKIINS HENTpanu3anuu. B3auMoiencTBrue KUCIOT C COJISIMU.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTHU VISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, Ux Kiaaccuukamus. Jlucconnanusi OCHOBAaHHHM M MX CBOHCTBA B CBETE TCOPHH DJICKTPOITUTHICCKOM
Iucconuanuy. B3anmoaeicTBre OCHOBAaHUM C KUCIIOTaMH, KUCIOTHBIMU OKCHIAMU M COJIIMHU. coab30BaHne
TaOJIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. Pa3noxeHne HepacTBOPHUMBIX
OCHOBAaHMH IIPU HArPEBaHUU.

Comm, ux KiaccuuKanus 1 JUCCOIUAIUS Pa3TUIHBIX THIIOB cojieli. CBOWCTBA COJICH B CBETE TEOPUH
AJIEKTPOJIUTUYECKON AUcconManny. BzauMoaencTBue conel ¢ MeTajlslaMH, YCIIOBHSI TPOTEKAHUS ATUX PEAKIIUH.
BiaumopeiicTBue coneii ¢ KuCI0TaMu, OCHOBAaHUSIMH | coyisiMU. Vcrionb30BaHue TaOIUIIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O06o00menue cBeieHni 00 OKCHIaX, UX KIacCCH(UKAIIMN ¥ XUMUUYECKHX CBOHMCTBAX.

['eneTnueckure psibl METAIIJIOB U HEMETAJIOB. ['eHeTHYeCKasi CBSI3b MEXIY KJIacCaMHU HEOPTaHUYECKUX BEIIECTB.
OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiiui. OKUCIUTENh U BOCCTAHOBUTEh, OKUCIICHHE U BOCCTAHOBJICHHE.
Peakiiuu noHHOTr0 OOMEHA M OKHUCTUTEIHFHO-BOCCTAHOBHUTENbHBIE peakiini. CocTaBlIeHNEe YPaBHEHUN OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMi METOJOM 3JIEKTPOHHOTO OajlaHca.

CBoIiCTBa POCTHIX BEIIECTB — METAJIOB M HEMETAJIOB, KHUCIIOT M COJICH B CBETE MPEICTABICHUN 00 OKHUCIUTEIBHO-



BOCCTAHOBUTEJBHBIX MPOLIECCAX.

Hemonctpanuuu. McnbiTaHKe BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJAHOCTD. JIBUKEHUE OKPAIIEHHBIX HOHOB B
3IEKTPUUYECKOM T10JIE. 3aBUCUMOCTb 3JIEKTPOIIPOBOIHOCTH YKCYCHOM KUCIJIOThI OT KOHLEHTpauuu. B3aumonencreue
LIMHKA C CEpOM, COJIIHOM KucnoTo, xiaopuaoM mMeau (II). 'openue maruus. BzaumoneiictBue XxinopHoi u
CEPOBOJOPOAHON BOJIBI.

JlabopaTopHble onbIThI. 8. Peakiiuu, XapakTepHble /i1l PAaCTBOPOB KHUCIIOT (COJSIHOM Wit cepHOit). 9. Peakuuu,
XapaKTepHbIe JJI1 PACTBOPOB Hiesioue (Tuapokcu1oB HaTpus win kanus). 10. [lonyyenue u cBoiicTBa
HEpPacTBOPUMOTro OCHOBaHuUsl, Hanpumep ruapokcuaa meau (11). 11. Peakiuu, xapaktepHsie 151 paCTBOPOB CoJiei
(mampumep, ana xiaopuaa menu (M). 12. Peakiuu, xapakTepHble Uit OCHOBHBIX OKCHUIOB (HaIIpUMep, JUIsl OKCHIa
Kanbius). 13. Peakuuu, XxapakTepHble 7151 KUCIOTHBIX OKCHJIOB (HAallpuMep, AJisl YIIIEKUCIIOTo rasa).
IpakTuyeckue padoThbl.

HNonuble peakiiuu. Y ClloBUs NPOTEKAHUS XUMUYECKUX PEAKLUA MEKy paCTBOPaMH 3JIEKTPOIUTOB /10 KOHIIA.
CBoiicTBa KHUCTIOT, OCHOBAaHUM, OKCUIOB M COJIeH. Perienne skcrepuMeHTalbHBIX 3a/1a4.

IToBTOpeEHue. 2 yaca.

CrpoeHue BemiecTB. XUMUYECKHe cBOMCTBA BellecTB. CriocoObl MOTYYeHNs U XMMUUECKHUE CBOMCTBA BEILIECTB.
3HaueHNEe XUMUYECKUX 3HAaHUM.

Ilinanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI'0 NpeaMeTa

N3yuenune kypca XumMuu B 8 KJ1acce JaeT BO3MOXHOCTh OOYUAIOIIMMCS JTIOCTUYD CIEAYIONIUX PE3YJIbTaTOB PAa3BUTHS:
Juunocmmuuie:

- OCO3HaBaTh CIMHCTBO M LIETOCTHOCTh OKPYXKAIOIIETO MUPa, BO3MOKHOCTH €T0 MMO3HABAEMOCTH M O0BSICHUMOCTH Ha
OCHOBE JIOCTHM)KEHUH HAYKU;

- IIOCTETICHHO BBICTPAaWBaTh COOCTBEHHOE 1IETOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTHh M TOTOBHOCTD K
caMo00pa30BaHUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENILHOM JIEATETHbHOCTH BHE IITKOJIBI;

- OIIEHUBATh )KU3HEHHBIE CUTYAIlUH C TOYKH 3pEHUsT 0€30MacHOTO 00pasa KU3HU U COXPAHEHUS 3/I0POBbSI;

- OLIEHUBATh SKOJIOTMYECKUN PUCK B3aMMOOTHOIICHHUI YeTOBEKA U MPUPOIBI.

- popMUPOBATH FKOJOTUIECKOE MBINIJICHUE: YMEHHE OIIEHUBATH CBOIO JIEATEILHOCTh U TIOCTYIKH IPYTUX JIFOACH C
TOYKH 3PEHUS COXPAHEHUS OKPYXKAIOIIEH CPeIbl - TapaHTa )KU3HU U OJIaromoxydus Jitoiei Ha 3emiie.
Memanpeomemnmnuie:



- IepBOHAYaAJIbHbIE IPECTABICHUS 00 HIEAX U O METO/IaX XMMHMH Kak 00 YHUBEPCAIbHOM S3bIKE HAYKH M TEXHHUKH, O
CPEICTBE MOJEINPOBAHMUSI SIBJIICHUI U MPOLIECCOB;

- YMEHUE HaXOJUTh B PA3JIUYHBIX HCTOUHUKAX HHPOPMALIMIO, HEOOXOJUMYIO JJIsl PEIIEHUS] XUMHUECKUX MpoOiIeM U
MPEJCTABIATH €€ B MOHATHOM (popMe; MPUHUMATH pElIeHUE B YCIOBHUAX HEMOJHON M U30BITOUHON, TOYHOU 1
BEPOSTHOCTHOM MH(OpMaIHH;

- YMEHHUE MMOHUMATh ¥ UCIOJIB30BATh XUMUYECKUE CPEICTBA HATTIAHOCTH ( IMarpamMMbl, TaOJIHIIbI, CXEMBbI U Ap.) IS
WUIIOCTPALK, HHTEPIIPETALMH, apTyMEHTALNN;

- YMEHHUE BBIABUTaTh TUIIOTE3bI IPU PELICHNE YUEOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh HX

- YMEHUE NPUMEHSTh UHYKTUBHBIE U I€yKTUBHBIE CIIOCOOBI PACCYKACHUMN, BUJIETh Pa3JINYHbIC CTPATETUH PEIIECHUS
3a1ad4;

- YMEHHUE CaMOCTOSITEIIbHO CTaBUTH II€JTH, BEIOMPATH M CO3/4aBATh AJITOPUTMBI JIJISl pEIICHUS YIeOHBIX XUMUYECKIX
po0em;

- YMEHHE IJIAHUPOBATh U OCYILIECTBIISTH JEATEIbHOCTh, HAIPABICHHYIO HA PELICHHE 3a/1a4 HCCIIE10BaTENbCKOTO
XapakTepa;

Pezynamuenvie YY/I:

- CAaMOCTOATEJIbHO OOHAPYKUBATh U (POPMYIUPOBATh yUeOHYIO IPOOIEMY, ONPEAEISTh Lellb y4eOHON AeATeNbHOCTH;
- BBIIBUTAaTh BEPCUM PEIICHUS TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN PE3ybTaT, BHIOMPATh U3 MPEIOKEHHBIX U UCKATh
CaMOCTOSITENIHO CPEACTBA JOCTUKEHUS 1IEIIH;

- COCTaBJIAThH (MHAMBHUYyaJIbHO WJIM B TPYIIIE) IJIaH PELICHUs TPOOIEMBbI;

- paboTas 1o IUIaHy, CBEPATh CBOU JIEHCTBUS C LIETbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLIMOKN CAMOCTOSITENIBHO;
- B IMAJIOT€ C YYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSTENIHLHO BEIpaOOTaHHbIE KPUTEPUHU OLIEHKH.

Ilo3naeamenvnvie YY/I[:

- aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATh U 000011aTh (DAKThI U SABJICHUS. BBIABIATH NPUUMHBI U CIEICTBUS
IIPOCTBIX SIBJICHUM.

- OCYILIECTBJIATH CPaBHEHHE, KJIACCU(PUKALINIO, CAMOCTOSITEIbHO BBIOMpasi OCHOBaHMSI U KPUTEPUH I YKa3aHHBIX
JIOTUYECKUX ONepalui;

- CTPOUTH JIOTHUECKOE PacCy’KICHHE, BKIIIOUAIOIIEEe YCTAaHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3EH.

- CO3/1aBaTh CXEMAaTUYECKHE MOJIENIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

- COCTaBIIATH TE3UCHI, Pa3JIMYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

- MpeoOpa30BbIBaTh HH(OPMAIIMIO U3 OJHOTO BUJA B APYroi (TabiuIly B TEKCT U TIp.).

- YMETb OIpPENEIATh BO3MOXKHbIE HCTOYHUKN HEOOXOAUMBIX CBEJIEHUH, TPOU3BOINUTH OUCK UH(OpMALINH,
aHAJIN3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTD

Kommynuxamuenwvie YY/[:



- CAaMOCTOSTEJIFHO OPTaHU30BBIBAaTh y4eOHOE B3aNMO/ICHCTBHE B TPy (ONpeaensTh 00Iue HeNn, PaCHpeAeIATh POJIH,
JOTOBApUBATHCS JPYT C IPYTOM U T.J1.).

- (hopMyIIUpOBaTh COOCTBEHHOE MHEHHE U MO3HULIUIO, apTYMEHTHPYET HX.

- OCYHICCTBJIATDH B3aMMHBIN KOHTPOJIb U OKa3bIBaThb B COTPYAHHUYCCTBC HeO6XOIII/IMyIO B3aMMOIIOMOIIIb.

- OPTaHU30BBIBATh U TUNITAHUPOBATh Y4EOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU; ONPEACIATH LEIH 1
(GYHKIMN Y4aCTHUKOB, COCOOBI B3aUMOJICHCTBHS; MIJIAHUPOBATH 00IME CIIOCOOBI pabOTHI;.

- Opatp Ha ce0si MHUIIMATHBY B OPraHU3alli COBMECTHOTO JICHCTBHSA (JI€I0BOE JIUEPCTBO);

- BJIaJICTh MOHOJIOTUYECKON M JUATOTUYECKON OpMaMU pevr B COOTBETCTBHU C IPAMMATHYECKUMU U
CHHTaKCHYECKUMHU HOPMaMH POJHOTO SI3bIKa;

IIpu padore ¢ TekcTOM:

HAXOJUTh B TEKCTE TpeOyeMyro HH(OpMAIHIO (B COOTBETCTBUH C LEJISIMU CBOEH JIEATEIILHOCTH);
OPUEHTHPOBATHCS B COJIEPKAHUU TEKCTA, TOHUMATH IEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPHUPOBATh TEKCT;
yCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUI, SIBICHUM, IPOLIECCOB;

PE3IOMHUPOBATH ITIAaBHYIO UJIEI0 TEKCTa;

peoOpa3oBBIBaTh TEKCT, «IIEPEBOIS» €ro B IPYI'YI0 MOAAIBHOCTh, HHTEPIIPETUPOBATH TEKCT (XYyI0KECTBEHHBIN
U HEXYJ0KECTBEHHBIN — y4eOHBIH, HAyYHO-TIOMYJIAPHBIN, HH(OPMAIIMOHHBIH, TEKCT non-fiction);

KPUTHYECKH OIICHUBATh CO/ICpKaHue U (OpMY TEKCTa;

CHUCTEMaTU3UpOBaTh, COINOCTABIATh, aAHAJIU3UPOBaTh, 0000LIaTh W HUHTEPHPETHPOBATH HH(POPMAILIHUIO,
COJIEp KallyoCs B TOTOBBIX HH(OPMALIMOHHBIX 00BEKTAX;

BBIJICJIATh TJIABHYIO M M30BITOUHYIO MH(OPMAIIMIO, BHIOJIHATh CMBICIOBOE CBEPTHIBAHHE BBIJICIIEHHBIX (PAKTOB,
MBICJIEH; MPEACTaBIATh HHPOPMALIMIO B C)KaTOW CIIOBECHOH (hopMme (B BHJIE MJIaHA WM TE€3UCOB) M B HAIJIAHO-
CUMBOJIMYECKOW (opme (B BUAE Tabmull, rpadUyecKux CXeM U Juarpamm, KapT MOHSATHI — KOHUENTYalbHBIX
JIarpaMM, OTIOPHBIX KOHCIIEKTOB);

3aI10JIHATh U OOIMOJIHATDH TaGJII/II_IBI, CXCMbI, JUarpaMmsbl, TCKCTHI.

®dopmupoBaHHe M  pa3BUTHE  KOMIIETEHTHOCTM B  00JIaCTH  HCHOJb30BAHUS  HH(OpMALMOHHO-
KOMMYHHUKAIHOHHBIX TEXHOJIOTHM:

1[eJICHAIIPaBJIEHHO UCKaTh U UCMOJIb30BaTh HHPOPMAIIMOHHBIE PECYpPChl, HEOOXOIUMBIE ISl pEeLIeHHs Y4eOHBIX U
IIPaKTUYECKUX 3a7a4 ¢ noMoiubto cpeacts UKT;

BbIOHMpaTh, CTPOUTH W MCIIOJIB30BaTh aJ€KBATHYIO HWH(OPMALMOHHYIO MOJENb JUIsl MEepeJayd CBOMX MbICIEH
CpEACTBAMH €CTECTBEHHBIX U (DOPMabHBIX SI3IKOB B COOTBETCTBHH C YCIOBUSMU KOMMYHHUKALIUY;



—  BBIICNATh MH(MOPMALMOHHBIN acleKT 3a7jauy, OIEPHUPOBATh JAHHBIMHU, UCIIOJIL30BaTh MOJIENIb PELICHUS 3aauH;

— HCIOJIB30BaThb KOMIIBIOTCPHBIC TCXHOJIOTMH (BKJIIO‘-IaSI BBI60p AICKBATHBIX 3ada4€¢ HWHCTPYMCHTAJIbHBIX
MPOrpaMMHO-aIMAPaTHBIX CPEJICTB M CEPBHCOB) JUIA pemieHUs] MH()OPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
yueOHBIX 3a/1a4, B TOM YHCIIE: BBIYMCICHUE, HAIlMCAHUE ITUCEM, COUMHEHMH, JT0KJIaZ0B, pedepaToB, co3qaHue
Ipe3eHTalui u 1p.;

— HCIOJIb30BaTh HH(OPMAIIHIO C YYETOM 3THYECKUX U IPABOBBIX HOPM;

— co3lxaBaTh HH(POPMALMOHHBIE PECYPChl PAa3HOTO TUMA U Ui Pa3HBIX ayJUTOPUHN, COOMI0IaTh HHPOPMALMOHHYIO
THTHEHY U TIpaBUjia HH(POPMAIIMOHHOHN 0€301acHOCTH.

IIpeomemmnoie pesynomamot:
odyuarowuiica Hayuumcsa:

- OIIPEACIIATH POJIb PA3JIMYHBIX BEILECTB B IPUPOJE U TEXHUKE;

- OOBSICHSITH POJIb BEIIECTB B KX KPYTOBOPOTE.

- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;

- HaXO/UTh YEPThI, CBUAETENILCTBYIONIME 00 OOIIMX NMPU3HAKAX XUMUYECKHUX MPOLIECCOB U UX pa3INYMIX.

— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO3S1CTBE YEJIOBEKA;

— IIEPEUUCIIATh OTIMYUTEIBHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— Pa3IM4aTh OCHOBHBIE XUMHYECKHUE IPOLIECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTaHUUYECKHUX BEILECTB;

- IOHUMATh CMBICI XMMUYECKUX TEPMHUHOB;

- XapaKTepu30BaTh METO/Ibl XUMUYECKOM Hayku (HaOroieHNe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B
ITO3HAHWUH NTPUPOJIBI;

- IPOBOJIUTh XUMHUYECKHUE OMBITHI U SKCIIEPUMEHTBI U OOBSICHATH UX PE3YJIbTaThl;

- YMEHHE OLIEHUBATh MOBEJEHUE YEIOBEKA C TOUKU 3PEHUSI XUMUYECKOM 0€30acCHOCTH MO0 OTHOLIEHHIO K YEJIOBEKY U
IIpUpOJE:

- MCII0JIb30BaTh 3HAHUS XUMHH MIPH COOJIIOIEHUY MPABUJI UCIIOIb30BaHUS OBITOBBIX XMMHUECKUX MPENapaToB;

— pa3iMyaTh OnacHble U 0€30MacHbIE BEIIECTBA.

o0yuarowuiica noJIyYUm 603MONCHOCHIL HAYUUMbCA:

- MIOHUMATh XUMUYECKYIO CUMBOJIMKY: CHMBOJIBI XUMHUECKHUX DJIEMEHTOB, (DOPMYIIBI BEIIECTB U YPABHEHUS XUMHUECKUX
peaknuii; BaXKHEHIIHE XUMUYECKHUE TOHSTHS: XUMUYECKUM DJIEMEHT, aTOM, MOJICKYJIa, OTHOCHUTEIbHAs aTOMHAs H
MOJIEKYJISIpHAsE MacChl, MOH, XUMHYECKas CBs3b, BEIIECTBO, KiIacCH(HKAIUS BEIIECTB, MOJb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, XUMHUUECKas peakius, Kiaccuukamus peakiuui, 3JeKTPOIUT U HEDNIEKTPOIIUT, JIEKTPOIUTHYECKas



JWCCOLIMAIINS, OKHUCIUTENb U BOCCTAHOBHUTEIb, OKHCIICHHE W BOCCTAHOBJICHUE; OCHOBHBIC 3aKOHBI XUMHU: COXPAHCHHUS
MaccChl BEIIECTBA, IIOCTOSIHCTBA COCTABA, IEPHOANUCCKUIN 3aKOH;

- XapaKTepU30BaTh: XUMUYECKHE AJIEMEHTHI (OT BOAOPOJA O KalbIHs) Ha OCHOBE HX IoJioxeHHs B [lepuoandeckoit
cucreMe Xxumudeckux snemeHToB J[.M.MenneneeBa m 0COOCHHOCTEH CTPOCHUS MX aTOMOB; CBSI3b MEXIY COCTaBOM,
CTPOCHHUEM M CBOMCTBAMH BEILECTB; XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIICCTB;

- ONPEIENATH: COCTAaB BEIECTB 10 MX (GopMylaM, IPUHAIICKHOCTh BEIIECTB K ONPEACICHHOMY KJIacCy COCIMHEHHH,
THITBI XUMUYECKHX PEaKIUi, BAICHTHOCTh M CTEICHb OKHCIICHHS JJIEMEHTA B COCAMHCHUSX, THII XHMHUYECKOM CBSI3H B
COCIMHEHUSIX, BOBMOYKHOCTh MIPOTEKAHMUS PEaKIIMii HOHHOTO OOMEHa,

- COCTaBJIAITH: (POPMYJIBI HEOPraHMYECKUX COCAMHCHUH H3YYCHHBIX KJIACCOB;, CXEMbI CTPOCHHUS aTOMOB MepBbiX 20
anemenToB [lepuoauyeckoii cucremsl [[.11.MeHeneeBa; ypaBHEHHS XUMUYCCKHX PEAKIHN;

- oOpamarbcs ¢ XUMUYECKOH MOCYI0H 1 1abopaTOpHBIM 000PYIOBAHUEM;

- pAacro3HaBaTh OIBITHBIM IIYTE€M: KHCIOPOJ, BOAOPOJ, YIJCKHCIBIA Ta3, aMMHAK, PaCTBOPbI KUCIOT M MICIOYCH,
XJIOPH/-, CYJIb(at-, KapOOHAT-UOHBL;

- BBIYKCIIATH: MACCOBYIO [IOJI0 XMMHUYECKOTO JJIEMEHTa Mo (hOopMyle COCIMHEHHs; MACCOBYI JIOJI0 BEIIECTBA B
pacTBOpE; KOJIMYECTBO BELIECTBA, 00BEM HJIM MacCy II0 KOJMYECTBY BEIIECTBA, OOBEMY WM Macce pearcHTOB WU
HPOJYKTOB PEAKIHU; TEIUIOBOM 3(P(EKT peakiyu M0 IaHHBIM 00 OJHOM M3 YaCTBYIOUIMX B PEAKLUH BELICCTB U
KOJIMYECTBY BBIICIMBIICHCS (MTOTJIONICHHOM) TEIUIOTHI; Maccy (00beM, KOJMUECTBO BEUIECTBA) MPOAYKTA PEAKIIUH, €CIIU
OJTHO M3 PEarupyrollux BEIIeCTB JaHO B M30BITKE; Maccy WM O0BEM IMPOAYKTa peakiMH IO M3BECTHON Macce HIIH
00beMy UCXO/IHOTO BEIIECTBA, COAEPIKAIIETO IPUMECH;

- YCTaHaBJIMBATh: MPOCTEHITYI0 (GOpPMYTy BelIecTBa MO MAacCOBBIM JIOJSIM XMMHYECKUX 3JEMEHTOB;, COCTaB CMECH,
KOMITOHEHTBI KOTOPOI BBIOOPOYHO B3aMMOJAEWUCTBYIOT C yKa3aHHBIMU peareHTaMH; oObeMHBbIE OTHOILEHUS Ta3oB MpHU
XMMHUYECKHX PEaKIUsX;

- HCIIOJB30BaTh HpI/IO6pCT€HHBIC 3HaHUA W YMCHUSA B HpaKTI/I‘IeCKOﬁ JACATCIBHOCTU H HOBC@HHGBHOI\/’I KHU3HU OJIA:
0e30MmacHOro 0OpamieHus ¢ BEIECTBAMH U MaTepHUaIlaMH; SKOJIOTHYECKH TPAMOTHOTO TIOBE/ICHHS B OKPY)KAIOIIEH Cpee;
OICHKHU BJIHWAHHA XUMHUYCCKOI'O 3arpAa3HCHUS OKPY)KaIOHIeI\/’I Cp€abl Ha OpraHu3M UYCJIOBCKA, KpPITPI‘-IeCKOfI OILICHKHN
MH(OpPMAIIMHU O BEIIECTBaX, HCIOIb3YEMbIX B OBITY; IIPUTOTOBJICHUS] PACTBOPOB 33/1aHHON KOHIIGHTPAIINU



TemaTuuyeckoe NJIAHUPOBAHUE

No Tema 3ansatuit Kon-Bo | MarepuanbHO-TEXHMYECKOE  OOECIICUeHHUE, HCIIOJIb30BaHUE O000PYyIOBaHUS
n/n 4acoB LIEHTPa €CTECTBEHHO- HAYYHOM M TEXHOJIOTMYECKON HalpaBIEHHOCTU
« Touka pocra»
Beenenne. 6 yacos.
1. | Xumus - Hayka o BemiecTtBax. MHCTpyKTax Huctpyknusa no Th, uznenus u3 crekia, MeTawuioB, kepamuku, [lepuoandeckast
110 TEXHUKE 0€3011aCHOCTH. cUcCTeEMa
2. | [Ipaktuueckast padora Ne 1 3HaKOMCTBO ¢ JlaGopaTopHbIii IITAaTUB, JepKATENd Ui TPOOUPOK, MPOOUPKH, KOJOBI,
71a00paTOPHBIM 000PYIOBAaHUEM. CIHMPTOBKa, mocyaa u3 ¢apdopa, tadbmuma «I[Ipuemsr paboTsl B XUMKaOHHETEY,
«CTpOoeHHe IIaMEHNY, TEMIIEPATYPHBIA JaTUUK
3. | Ilpaktuueckas pabora Ne 2 HaGmronenue 3a CBeua, CIUYKHU, CTEKJISTHHAS TPYOKa, UL, IPEAMETHOE CTEKJIIO, IITATUB C
ropsiiei CBeYOou. poOUpKaMH
4. | 3HaK1 XMMUYECKHUX FJIEMEHTOB. [lepuonnueckas cucrema
5. | Xumuueckue GOpMyIbI. Ilepuonuueckas cucrema
6. | Beruncnenus no XuMu4eckum popmymnam. [Iepnonnueckas cucrema
ATOMBI XUMHYECKHUX 3JIEMEHTOB. 7 4acoB.
7. | Ctpoenue aroma. M30Toms!. Ileproauueckas cucrema, MOJENIN aTOMOB, Iipe3eHTanus «3oTonen
8. | CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB. Ilepuonuyeckas cucreMa XUMHMUYECKHX OSJIEMEHTOB, Talbiuua «DJeKTPOHHbIE
KOH(UTYpaIli aTOMOBY
9. | Ilepuonuyeckass cucrema U CTPOEHHUE Ilepnognueckas cucrema
aTOMOB.
10.| MonHas cBA3b. Tabnuma «loHHas CBs3b», 00pa3llbl BEIIECTB C HOHHOW CBSI3bI0, MOJETH
KPUCTAIJINYECKON PEeIIETKH NOBAapEHHOM CcoJn
11.| KoBasieHTHass ~ HeMoOJsIpHAsE ~ XUMHUYECKas Tabnuua «KoBajleHTHAs HEMOISIPHAs CBSI3b», MOJIEIH BELIECTB C KOBAJICHTHOM
cBs3b. KoBasieHTHast mojsipHas XUMHYECKas HEMOJIIPHON CBSA3bIO
CBS3b.
12.| MeTtamueckass XUMUY€ECKas CBA3b. [Ipesentanus «THUITBI XUMUYECKOU CBS3H




13.| Ilpaktuueckass  pabota [0  TEMaM: [Tepuonuueckas cucrema
Xumnueckue Gopmyibel. CTpoeHHe aToMa.
IIpocThbie BemecTBa. 34acos.
14.| MeTannsl. OOpasiupl BeliecTB METAUIOB, MAarHUT, CMECh JKelie3a ¢ Cepoi, CTakaH C BOJIOH,
CIUPTOBKA, MITATUB C MPOOUPKAMU, TPOOUPKOIEpKATEIb
15.| HemeTaisl. OOpasnpl BEIIeCTB HEMETAJUIOB, CTaKaH C BOJOH, CIUPTOBKA, IITATUB C
npoOupKamMu, MPOOUPKOIEPIKATEIb
16.| Pemenue 3ana4 Ha onpeneracHUe MOJISIPHOTO JMIaKTHYECKUI MaTepual
00bEMa razos.
CoennHeHUsA XUMHYECKUX IJI€MEHTOB.
3 yacos.
17.| CrenieHb OKUCIIECHHUS. [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
18.| Okcuabl ¥ BOAOPOJAHBIE COCTUHECHHUS. OO6pa3siibl OKCUAOB
19.| OcnoBanus. Kucnorsl. Conu OO0pas1el ocHOBaHUM, TabauIa «PacTBOPUMOCTH KHUCIIOT, OCHOBAaHUM M COJICH B
BOJIE», IITATUB C MPOOUPKAMU, HHIUKATOPHI, PACTBOPHI THAPOKCUIOB HATPUS,
KaJIBIIHS,, aMMOHHSI
HN3menenus, npoucxoasiue ¢
BelleCTBaAMu. 74
20.| ®usznueckue  SABICHUS U XHMHUUYECKHE [Ipesenranus «Pusndeckue ABICHUs. XUMHUYECKUE PEaKI[UN», CIIUPTOBKA,
peakiuu. CTEKJISIHHAsI TpyOOUKa, IITATHB C MPOOUPKAMHU, PACTBOPHI CEPHOM KUCIIOTHI,
xyopua 6apus, TaKkMyca, THAPOKCUAA HaTpusl, (heHondTanenHa
21.| XumMuueckue ypaBHEHUS. IIepuonnueckas cucrema
22.| CocraBiieHHE  YpPaBHEHMM  XMMHYECKHUX [Iepnonnueckas cucrema
pEeaKuui.
23.| Peakiun Buneo onwiTel «Pa3znoxxerune,00MeH,3aMeIeHHS,COSTNHCHHS
pa3I0XKEeHUS,COSMHEHHMSI, 3aMeIlIeHUs,00MeHa
24.| Ilpaktuueckass padora Ne 5 Ilpusnaku [ItaTuB c mpoOupKamMu, CIUPTOBKA, METHASI IPOBOJIOKA, CEpHAsi KUCIIOTa, OKCH]T

XAMHYECKHUX PEaAKIUM.

Me/Id, MpaMop, COJIsTHas KMCII0Ta, TyYUHKA, XJIOPHL KeJle3a, POJaHu]] Kajus,
KapOOHAT HATPHsL, XJIOPHUJI KaIbLIUs




25.| Tunbel XUMUYECKUX PEAKIUM. Tabmuia « TUITBI XUMUYECKUX PEaKIIHii»
26.| Kontponenass ~ pabota o  TeMe: [Tepuonnueckas cucrema
[TpeBparieHus BemecTs.
PacTrBopenue. PactBopsl. CBoiicTBa
PACTBOPOB JIeKTPOJIHTOB. 15 yacos.
27.| PacTBOpBHI. CrakaH ¢ Boj10H, cynbdat Meau, cynb(art Kanplus, Hoaua cepedpa, mpe3eHTaIus
«PacTBOPUMOCTH BEIIECTB
28.| DAEeKTpONUTUYECKAs JUCCOIHAITHS. Tabnuma «AeKTpOaUTHYECKAs AUCCOLUAIN», JATYUKH JUIS ONIPEICICHUS
AJIEKTPOIIPOBOTHOCTH, PACTBOPHI BOJIbI, TOBAPEHHOM COJIN
29.| MoHHbIe ypaBHEHUS. Tabnuma «PacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJE», IITATUB C
MPOOUpPKaMHU, XJIOPH]T HATPHsI, HUTPAT cepedpa, XJIOPHU Keye3a, THAPOKCHUT
HATpHUsI, CEpPHAsA, a30THAs, COJIIHASL KUCIIOThI
30.| IIpaktuueckas pabora Ne 6 Ycnosus HITartuB ¢ mpoOupkamu, cynbhaT MeIu, XJIOPUA KaJusl, CyIb(paT aIFOMAHNS,
MPOTEKAHUS XUMHUECKUX PEaKIIUM. TUAPOKCHU HATpust, (hocdaT HaTpus, XIopul 6apusi, KapOoHAT U Cyab(pUT
HATpHsI, a30THAs KUCJIOTa, (peHondTanenH, CostHas KUCII0Ta, Cyabdar Mean
31.| Okcuapl, ux KiIaccupukanus, CBONCTBA. Tabmuma «Knaccudukaius OKCHA0BY, IITATUB C TPOOUPKAMH,
POOHUPKOIEPIKATEIH,CTUPTOBKA, OKCUIBI MM U KaJIbIIHs, CEpHAsi KHCIIOTa,
CTaKaH ¢ BOJIOH, peHosI(hTasIenH, N3BECTKOBAsI BOAA
32.| CocraBneHne OKUCIUTENIBHO- [lepronnyeckas cucreMa XUMHYECKUX IIEMEHTOB
BOCCTAaHOBUTEJIBHBIX PEAKIUH.
33.| [Ipaktuyeckas pabota Ne 9 Pemenune ItaTuB ¢ mpoOupKamu, cepHasi KUCIOTA, LIMHK, XJIOPUJ MarHus, THIPOKCH]T
DKCIIEPUMEHTAIIBHBIX 3a/1a4. HaTpusl, cyabdaT Kanus, KapOoHAT HATpUs, HUTPAT LIMHKA, pocdaT Kamus,
Cynb(UT HATPUs, CONSTHAS KUCIIOTA
34.| O600maromui ypok Hudposas mabopaTopusi Mo XUMUHU




