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IHosicHUTEIBbHAA 3AIIMCKA

PaGouass mporpamMma Kypca XWMHUU JJI1 OCHOBHOW IIKOJBI pa3paboTaHa B
cOoOTBETCTBUH ¢ DefiepaibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
oOmero oopazoBanusi. B Hell Takke yUUTHIBAIOTCS OCHOBHBIE UJACH U MOJOKEHUS
[Tporpammel pa3BuTHS U POPMUPOBAHUS YHUBEPCATBHBIX YI€OHBIX NEHCTBUN IS
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

B cooTBEeTCTBUU € ITHUMH JOKyMEHTaMU OOy4YaroIIHecs TOJKHBI OBJIA/ICTh
npuéMaMi, CBS3aHHBIMH C OINpPEACICHWEM TIOHSITHH: OrpaHUYMBATh WX,
OMKCHIBATh, XapaKTePU30BaTh M CpaBHUBaTh. Tak Kak XHUMHS — Hayka
AKCIIEpUMEHTAJIbHAS, 00YJaIONTUeCs JOJKHBI OBIIAJIETh TAKUMH ITO3HABATEIIHHBIMH
y4eOHBIMU JIEUCTBUSIMH, KaK dKCIEPUMEHT, HAOIIOJCHUE, U3MEPEHHE, OMKUCAHMUE,
MOJIEJTMPOBaHME, TUTIOTE3a, BBIBOJI. B mpoliecce n3ydeHus: Kypca y o0ydarommuxcs
MPOJIOJDKAIOT  (DOPMHUPOBATHCSI  YMEHHUS  CTaBUTh  BOIPOCHI,  OOBSICHSATH,
KJ1accu(UIMPOBaTh, CPABHUBATH, OMPENIETAThH UCTOYHUKYA HH(POPMAIINH, TIOTy4aTh
¥ aHAJM3UPOBATh €€, TOTOBUTH WH()OPMAITMOHHBINA MPOAYKT, MPE3CHTOBATh €TI0 U
BecTH auckyccuto. CremoBaTeabHO, NeATeIbHOCTHBINA MOAX0A B M3YYCHUH XUMUU
CIIOCOOCTBYIOT JIOCTHMIKEHUIO JIMYHOCTHBIX, NPEIMETHBIX W METalpeIMETHbIX
00pa3oBaTeNbHbIX PE3YJIHTATOB.

B ocHOBY Kypca moJIoKeHbI CIASAYIOMINUE HIeH:

® MaTepuaIbHOE €TUHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBIICHUN TTPUPOJIBL;

® BeIymiass poJib  TEOPETHUYECKUX  3HAHWUW IS OOBSICHEHUS U
MPOTHO3UPOBAHUS XHMHYCCKUX SBJICHHUH, OIEHKH WX IPaKTHYCCKON
3HAYNMOCTH;

® B3aUMOCBSI3b KAUECTBEHHOW M KOJMYECTBEHHOW CTOPOH XUMHUYECKUX
00BEKTOB MaTEPUATHLHOTO MHUPA;

® Da3BHUTHE XMMHYECKOW HAYKW M MPOU3BOJCTBO XMMHYECKUX BEIIECTB U
MaTepHayioB JJi yJIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEN YeIoBeKa U
00111eCTBA, PEIICHHS TTI00aTBHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
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OTH wujeu peanu3ylTcsi B Kypce XUMUU OCHOBHOM IIKOJBI IYTEM
JOCTHKEHUS CIECAYIOIINX LeJIe:

* Dopmuposanue 'y ydalmMxcs XUMHYECKOM KapTUHBI MHpa, Kak
OpraHUYeCKOM YacTh ero 1eJI0CTHOM €CTECTBEHHO-HAYYHON KapTHHBI.

* Pazeumue 1o3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM ydamuxcs B MPOLIECCe U3YUYCHUS MMU XHMHUYECKOW HAyKu U e
BKJIaJla B COBPEMCHHBIM HAyYHO-TEXHUYECKHUU Tmporpecc; (HOpMHUPOBAHHE
BOKHEUIINX JIOTUYECKUX OTepaluii MbIIUICHHUs (aHalu3, CHUHTE3, 0000IICHHE,
KOHKpETHU3aIlisi, CPAaBHEHUE U JIp.) B MPOIIECCe MO3HAHMS CUCTEMBI Ba)KHEHIIINX
MOHSTUH, 3aKOHOB M TE€OPUM O COCTaBE, CTPOCHUM M CBOMCTBAX XMMHUYECKHX
BEILIECTB.

* Bocnumanue y0e:xx1EHHOCTH B TOM, YTO NPUMEHEHUE MOTYUYECHHBIX 3HAHUM
U YMEHUU N0 XUMUU SIBISETCS O0BEKTUBHOW HEOOXOJIUMOCTBIO JUIsl 0€30MacHOiM
paboTHI C BElIECTBAMHU M MaTepuajiaMy B OBITY M Ha POU3BOICTBE.

» Ilpoexmuposanue u peanuzayua BHITYCKHUKAMU OCHOBHOW  IIKOJIBI
JUYHOU 00pa30BaTEIbHONW TPaeKTOpHH: BHIOOP mpoduias oOydeHHs B CTapIiei
IIKOJIE WM TPO(PECCHOHATBLHOTO 00pa30BaTEIbHOTO YUPEKACHUS.

* Ognadenue KaoueeviMu KomMnemeHyuamu. Yy4eOHO-TI03HABATEIbHBIMH,

I/IH(I)OpMa]_II/IOHHI)IMI/I, NCHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATHUBHbLIMHU.

MeToauveckue 0COOCHHOCTH Kypca

[Ipenyaraempiil Kypc OTJIIMYAETCA OT APYTMX KypCOB XMMHH I OCHOBHOM
IITKOJTBI, BKITFOUEHHBIX B DeiepanbHbli epeyeHb YICOHUKOB, HATHIMEM BaKHbBIX
METOAHYECKHX 0COOCHHOCTEM.

1. Bozmoowcnocms 6Gonee pannezo uyueHus XuMuu 6 OCHOGHOU WIKoJ1e
nOCPeOCmeom 66e0eHUs1 NPOnedesmuiecko20 Kypea 8 (-om Kuacce.

BBenenune 3Toro nponeaeBTUYECKOro Kypcea rmo3BOJINT:

® YMEHBIIUTh HMHTEHCUBHOCTbh MPOXOXKACHHUS Y4eOHOro marepuana Kypca

XUMHH OCHOBHOM IIKOJIBI IO OTHOUICHHIO K Y4eOHOMY BPEMEHH;
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® 00UTHCS BO3MOXXHOCTH O0Jiee BHUMATEIBHO M3y4aTh MaTepuall Kypca, Tak
KaK €CThb BpeMs JUIsl OTpa0OTKHU M KOPPEKITMY 3HAHUHN ydaIuxcs;

e (hopMHUpOBaTh YCTONYMBBIN MTO3HABATEIBLHBIN HHTEPEC K MPEIMETY;

e Hh(eKkTUBHO pa3BUBATh HE TOJBKO MPEAMETHBIC, HO M MeETalpeIMETHBIC
3HAHMS, yMEHUS U HaBBIKM, a TAK)KE JJMYHOCTHBIC KAUECTBA y4aIluXCs;

® UHTETPUPOBATh XHWMHIO B CHUCTEMY €CTECTBEHHO-HAYYHBIX 3HAaHUU i
bopMHpOBaHUS XUMHUYECKONW KapTUHBI MHpa KaK COCTaBHOW YacTH
€CTECTBEHHO-HAYUYHOW KapTUHBI.

2. Cooepoicanue u memoowvl U3yUeHUA NPedIazaemozo Kypca Xumuu O0is
OCHOGHOII WIKOJIbl OMEeYarm CMmpyKmypHo-0eameabHOCmHoMy nooxoody. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOATAMHOTO (POPMUPOBAHUS YMCTBEHHBIX
JIEUCTBUM, TIPEIJIOKEHHOU OTE€YECTBEHHBIM IicuxosioroMm II. A. 'anbniepuHbiM, B
KOTOPOM BBIJIENIAETCS HECKOJIBKO 3TAIOB.

Oman co30aHus OPUEHMUPOBOUHOU OCHOBbL NPeoCmoswel OessmelbHOCmu
(O0/]). Yuamuecs noaydaroT HH(GOPMALIHMIO O IETU TPEACTOSIICH AeITeTbHOCTH U
e€ mpeaMeTe, Y3HAIOT, KaK M B KaKOW TMOCJIEAOBATEIIBHOCTH OHHU JIOJDKHBI
BBITIOJTHATh OPUEHTAIMOHHBIE, UCITOJTHUTEIBCKUE U KOHTPOJIbHBIC IEHCTBUSI.

Bce nunakTudeckue eMHULIBI Y4eOHBIX KHUT JJIs 7-9 KJIacCOB HAYMHAKOTCS C
MIOCTAHOBKM 00pa3oBaTeNbHON TPOOJIEMBbI, KOTOpas pemaeTcs B IMpoIlecce
u3ydeHus naparpada Ha OCHOBE UMEHHO JIEITeIbHOCTHOTO TMOIX0/1a.

B 9 knacce npu uzydyeHurn xumuu 31eMeHTOB B kadecTtBe OO/ BwIcTymaer
oOIIu# TUTaH XapaKTEPUCTHKU METANIOB, HEMETAJUIOB U IMEPEXOTHBIX AJIEMEHTOB.

Oman  opmuposanusi  MamepuaibHoOl — OesimerbHoCmu.  Y4aluecs
BBITIOJTHSIIOT JEUCTBUSI BO BHEITHEH (opMe, CTAIKUMBAsCh C CaMUMHU IIpeAMETaMu
WM  MOJENSAMM: BBIICIAIOT TMOJOXUTEIBbHOE W OTPHULIATENIBHOE 3HAYCHUE
KOHKPETHOTO XHWMHUYECKOTO BEIIeCTBa WM peakiuu B cdepe UeToBEeUeCKOU
JEATEIbHOCTH WIM B OKPYXAIOIIEeM MHUPE; ONPECTAIOT XapaKTEepHbIE MPU3HAKU
COCTaBa WJM CBOWMCTB BAXXHEHIIMX KJIACCOB HEOPraHUYECKUX COCIAUHEHMUII;

CaMOCTOATCIBHO XapaKTCPU3YIOT KOHKPCTHBIC XUMHWYCCKHUC 3JICMCHTBI, ITPOBOJAT
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nabopaTOpHbIE M TPAKTUYECKHUE PAOOTHI; TOTOBAT COOOIIEHUS W TMPE3CHTAINU;
OCYIIECTBISIOT IPOEKTHYIO IEATEIBHOCTh IO BEHIOPAHHOW TEMATHKE.

Oman enewnell peyu. JIeWCTBUSA ydaluxcsi BepOalIM3ylOTCS B YCTHOU WU
MUChMEHHOW peYH, OHU MPOTOBAPUBAIOTCS U YCBAaUBAIOTCSA B 0000MIEHHOI dopMe.
Tak, ydaiuecs 03By4HBalOT, Kakyro HH()OpMAIUIO HECET XUMUYECKasi CUMBOJIMKA:
XUMUYECKUE 3HAKH, XUMUYECKHE (POPMYIIbI M ypaBHEHUS XUMHUYECKON peakiui,
cuMBoJIMKa [ lepnoanueckon cucremsl xumnyeckux 3seMenToB (.M. Menneneesa.

Oman eHympennei peuu. BepbalbHOE OCBOEHHE [EHCTBUSL «IpO ceOs»,
nporoBapuBaHue ornepanui «mpo cebs», 0e3 BHemHed peuun. [lelicTBue
peayuupyercsi, Haupumep, Mocjae MPOBEAEHHOIO YYUTEIEM HHCTPYKTaka Nepen
PAaKTHYECKON WM JJaOopaTOpHOM pabOTON YUEHUK JOKEH IPOTrOBOPUTH €T0
«mpo ceds», OCO3HATh €ro, BHYTPEHHE COIVIACUTBCS C HUM WIH BBISICHUTH
HETMOHSATHBIE MOMEHTBI; TO K€ MPOUCXOAUT NPU PEPIEKCUN JTHUYHBIX JOCTHKEHHM
U BBIpaOOTKE IUIaHA MOBBIIIEHUS X YpOBHA. Oco0yI0 BaXKHOCTh 3TOT 3Tall UTPAET
IIPY BBIITOJTHEHUN YYEHUYECKOTO NCCIIEA0BATEIBCKOrO MPOEKTA.

Humepuopusayus deticmeus. JIeicTBUE CTAHOBUTCS BHYTPEHHUM MTPOLIECCOM,
AKTOM MBICJIM, JEHCTBHEM B yM€. YUYEHHUK IMEpEe] BBIIOJHEHHEM XHMHUYECKOIO
AKCIIEPUMEHTA WJIM PEIICHUs Pacy€THOW 3ajadu 1o ¢opMysiamM U YpaBHEHUSM
MBICJICHHO MPEACTABIISIET MOCIEI0BATENBHOCTh CBOMX JEWCTBHM MO peaau3aluu
BbIPAOOTAaHHOTO TIJIaHA.

3. Teopemuueckue nonodxcenusa Kypca XumMuu OCHOGHOU UWIKOJIbl
packpelearomca HAa  OCHO8E  WIUPOKO20  UCHOIB306AHUA  XUMUUECKO20
IKcnepumenma B o0ydeHuu (J1aOOPATOPHBIX OMBITOB M TMPAKTUYECKUX PabOT)
oOydJaroniuxcsi, B TOM YHUCJIE€ W MPOBOJAUMOIO B JOMAIIHMX YCJIOBHSX, a TaKKe
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, IPOBOANMOTO YUUTEIEM.

4. Pazeumue UHPOPMAUUOHHO-KOMMYHUKAMUGHOU KOMNEMEeHmHOCmuU
oOyuawwuxca. oOpalieHUE€ K  pa3IM4YHbIM  MCTOYHMKAM  XUMHYECKOM

uH(pOpMaLMY, MOATOTOBKAa UH()POPMAIIMOHHOTO MPOAYKTAa U €r0 Ipe3eHTalus,



YMEHHE BECTH JIUCKYCCHIO, OTCTAaMBAaTh CBOK) TOYKY 3PEHHS] U KOPPEKTUPOBATH
MO3ULIMIO HA OCHOBE aHAJIN3a APTYMEHTOB YYACTHUKOB JUCKYCCHHU.

5. Memanpeomemmnulii xapakmep co0epryHcanus y4eoOH020 mamepuana.
peanuzaius CBI3€l ¢ MpeIMeTaMu He TOJbKO €CTECTBEHHO-HAYYHOTO IUKJIA, HO U
C UCTOPHUEMN, JINTEPATYPOU, MUPOBOU XY 0KECTBEHHOU KYJIBTYPOHU.

6. Ilpakmuko-opuenmupoeannas 3HAYUMOCHIL  OMOOpA  y4eOHO020
cooepicanusn’. CBS3b H3y4aeMoOro Marepuala ¢ KH3HBIO, (HOpPMHUpPOBaAHHE
AKOJIOTUYECKON TI'PAMOTHOCTH TMpPHU OOpallleHUHW C XUMHUYECKMMHU BEIleCTBaMH,
MarepualiaMl M TIpollecCaMy, OTBEUAIOIIMMU TPEOOBAHUSIM TPaBUI TEXHUKHU
Oe3omacHoCcTH TMpu paboTe B XUMHUYECKOM KaOuHere (j1aboparopuu) u
MOBCEIHEBHOM KU3HH.

7. Jlocmuoicenus npeoMemHvlx, MemanpeoMemHusvlX u JAUYHOCHIHBIX
pe3yiibmanoé NOCPEICTBOM CTPYKTYPUPOBAHUS 3alaHUM 1O COOTBETCTBYIOIIUM
pyOpukam:

«ITpoBepbTE CBOU 3HAHUSY;
«ITpumeHuTe CBOM 3HAHUSIY,;

«Mcnonp3yiTe JOMOTHUTENbHYIO HHPOPMAIIUIO U BHIPA3UTE MHEHUEY.

O01mas xapakTepuCcTHKA Kypca XMMUU OCHOBHOM LIKOJIbI
[Ipennaraemas paboyasi mporpaMMa Mo XMMUU PACKPBIBAET BKJIaJ Y4eOHOTrO
npeaMera B JIOCTHXKEHHUE 1IeJieil OCHOBHOTO OOIIero oOpa3oBaHUs M OMpEesieT
Ba)KHEHIINE COJEPKATENbHBIE JIMHUU MTPEAMETA:
e «Bewecmeo» — B3aMMOCBS3b COCTaBa, CTPOCHHUS, CBOWCTB,
NOJIYYEHHS U IPUMEHEHHMSI BEIECTB U MATEPUAJIOB;
o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH IPOTEKAaHUSA U
YIPABJICHHS IPOLIECCAMU TOJYUYECHHSI U TPEBPALLCHUS BELIECTB;
o «Xumuueckuu A3blK» — OINEPUPOBAHUE CHUCTEMOM BAXKHEUIIUX
XUMHUYECKUX IMOHATHM, BIAaJICHUE XUMUYECKOW HOMEHKJIATYpOu M
CUMBOJIMKOM  (XMMMYECKMMM  3Hakamu,  (QopmyramMu U

YPaBHEHUSIMH);
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o «Xumusi u OHCU3HLY — COOJIIOJIEHUE TMPaBUI XUMHYECKOH
0€30MacHOCTH MpH OOpaIleHUH C BEIIECTBAMU, MaTepUalaMU U
XUMUYECKMMH IIPOLIECCAMM B IIOBCEJHEBHOM JKM3HM M Ha
MIPOU3BO/ICTBE.

Kypc opuenTupoBaH Ha OCBOEHHE OOYYaAIOIIUMUCS OCHOB HEOPTaHHMUECKOMH
XUMHM M KpaTKO€ 3HAKOMCTBO C HEKOTOPBIMM TIOHATUSMU M OOBEKTaMH
OPTraHUYECKON XUMHH.

B conepxxarenbHON TUHUN «Beujecmeoy pacKpbIBAETCS YUEHUE O CTPOCHHUH
aTOMa U BEIECTBA, COCTaBEe U KIacCu(UKAIMU XMMHUYECKUX BEIIECTB.

B coneparenbHON JIMHUM «Xumuyeckas peaxyus» pacKpbIBAe€TCA YYEHHE O
XUMHUYECKUX  @poleccax:  Kilaccupukaluus  XUMHUYECKMX  peakuuil U
3aKOHOMEPHOCTSIX HMX MPOTEKaHUs; KaYeCTBEHHAs W KOJWYECTBEHHAs] CTOPOHBI
XUMHUYECKUX MPOLECCOB (PAacU€Thl MO XUMHUYECKUM (POpMyslIaM U YpaBHEHUSM
XUMUYECKUX PEAKIIUN).

B copepxarenbHOM JUHUM «Xumuueckuti A3vlk» (OPMUPYIOTCS YMEHUS
YYalllMXCsl Ha3bIBaTh BEIIECTBA MO (OpMyJIaM U COCTaBIATH (POPMyINbI MO HX
Ha3BaHUSM, 3allCHIBATh YPAaBHEHUS PEAKLMN U XapaKTepU30BaTh UX, PACKPHIBATH
MH(}OpMaII0, KOTOPYIO HECET XUMHUYECKasi CHMBOJIMKA, B TOM YHUCJE BBIPAKEHHAS
u B TabnuuHoi popme (Ilepuogmueckas cucrtema XUuMUYECKUX 3aeMeHTOB [l. .
Menneneesa, Tabauna pacTBOPUMOCTH BELIECTB B BOJIE); UCIOJIB30BaTh CUCTEMY
XUMUYECKUX TIOHSATHN JJii ONUCAaHUS XUMHUYECKUX OOBEKTOB (DJIEMEHTOB,
BELIECTB, MATEPUAIIOB U IIPOLIECCOB).

B conepxarenbHON NUHUM «XuMus U JICU3HBL» PACKPBIBAIOTCS JIOTUYECKUE
CBSA3U MEXKy CBOMCTBAMHU, MPUMEHEHHUEM, MOJyYEHHEM BEUIECTB B 1a0OPaTOPHBIX
YCIOBUSIX M Ha MPOU3BOACTBE; (GOpMUpYETCS KylbTypa 0€30MacHOro u
AKOJIOTUYECKU TPAMOTHOTO OOpallleHHsI C XUMUYECKUMU 00bEKTaMHU.

B kypce 3HauMTenbHas pPOJb OTBOAUTCS XUMHUYECKOMY SKCIEPUMEHTY:

IPOBEICHUIO MPAKTHYECKUX PaboT M Ja0OpPATOPHBIX OMBITOB, (PUKCALMH U
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aHaJIM3y WX Pe3yJbTaToOB, COOMIOJCHUIO HOPM W MpaBusl Oe30macHoOi paboThl B
XUMUYECKOM KaOuHeTe (J1abopaTopun).

Peanuzanuss mporpamMmbl  Kypca B Ipolecce OOY4YeHHS  IO3BOJIUT
00Oy4aromuMcs OHITh POJIb ¥ 3HAUCHHE XUMUH CPEIU APYTUX HAYK O MPUPOJE, T.
€. PacKphITh BKJIQJ, XMMHUU B (DOPMHUpPOBAHHE IEIOCTHON €CTECTBEHHO-HAYYHOI

KapTUHBI MHpA.

MecTo npeamera B y4eOHOM ILJIAHE

denepanbHbIi roCyaapCTBEHHBIN o0pa3oBaTeIbHBIHI CTaHAapT
peaycMaTprBaeT M3y4YeHHE Kypca XUMHH B OCHOBHOW IIKOJE KaK COCTaBHOM
4acTu npeaMeTHon obsactu « EcTecTBEeHHO-HAYUYHBIEC TPEIMETHI».

Kypc paccuntan Ha oés3amenvHoe usyuenue npeomema B o0béme 140
yaeOHBIX dYacoB 1o 2 dYaca B Hegemo B 8—9 xmaccax. Kpome »sroro,
MpeaycMaTpuBaeTCs U3YICHUE XUMUU ¢ 7 Kilacca B 00bEMe 35 yueOHBIX 9acoB 110
1 yacy B Hepeno.

Oco60e MecTo B yueOHOM IJIaHE U 0c00ast PoJib B U3YUYCHUH XUMUU B Kypce
OTBOJIUTCSI HPOnedesmuKe Xumuu ¢ 7 Kiacce.

[Ipenymaraempiii  OPONEAEBTUYECKUM KypC HOCUT PEKOMEHIATENbHBIN
XapakTep U SBJISETCS aBTOHOMHBIM IO OTHOIICHHIO K OO0S3aT€bHOMY KYypCy
OCHOBHOM MIKOJBI. [loaTOMy B HEM HEU30EKHBI HEKOTOpPHIE MOBTOPHI y4eOHOTO
coJiepKaHusl, MOJAHHOTO B 00s13aTEILHOM Kypce yxke B aApyrom dopmate. OmHaKo
OHM HE HapYIIAT CUCTEMHOCTH U TIOCJIEAOBATEIBLHOCTH Kypca. YUHUTEIto
ocTaéTCsl JUIIh TPUHITH BO BHUMaHUE 3TOT (DAKT mpu pa3pabOTKe COOCTBEHHBIX
paboyux Mporpamm.

[Ipensiaraempiil Kypc XOTsI 1 HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT
3aauy npo¢eCCHOHAIBHON TOJITOTOBKU O0YYaIOIINXCS, TEM HE MEHEE MO3BOJISET

UM ONPEJEIUTHCS C BBIOOPOM Ipoduiist 00ydeHus B cTapilel mIkosie.
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JIn4HOCTHBIE, MeTAaNIPeIMETHBIE U NPeIMeTHbIE Pe3yJbTAThI

OCBOCHHUS Kypca

[To 3aBepieHUIO Kypca XMMHUHU Ha dTare OCHOBHOTO 00111ero o0pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIKOJIBI IOJI’KHBI OBJIAJIETh CIAEAYIOIIMMHU PE3yJIbTaTaMu:

|. Tuunocmmuoie pezyromamor:
1) ocosnanue cBOCH STHUYCCKOW MPUHAIICKHOCTH, 3HAHUEC UCTOPUU XUMHUH MU
BKJIaJla POCCUMCKON XUMUYECKOW HAYKH B MUPOBYIO XUMMIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIIICHUS K TIO3HAHUIO XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTH O0YyYarolUXCs K CaMOPa3BUTHIO M CaMOOOpPAa30BaHUIO Ha OCHOBE
U3Y4YeHHBIX (DAaKTOB, 3aKOHOB W TEOPUU XHMMHH; OCO3HAHHOTO BBIOOpa W
MOCTPOEHUE UHAUBUAYATHLHON 00pa30BaTeIbHON TPACKTOPUH;
3) ¢opmuposanue  TENOCTHOW  €CTECTBCHHO-HAYYHOW  KApTHHBI  MUDA,
HEOTHEMJIEMOH YaCThIO KOTOPO SIBISIETCS XMMHUYECKasi KApTUHA MUPA;
4) osnadenue COBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIUM YPOBHIO Pa3BUTHS HAYKH
1 0OIIIECTBEHHON MTPAKTUKH, B TOM YHCIIC U XUMHUYCCKUM;
5) oceoenue conMaabHBIX HOPM, TPaBUJI MOBEACHUS, poyiel U (GOPM COLUATBHOM
KU3HU B COIMyME, MPHUPOJIE M YACTHOM JKU3HHU HA OCHOBE JKOJOTHYECKOM
KYJbTYpbI U 0€30MacHOr0 0OpalieHus ¢ BEHIECTBAMU U MaTepHallaMH;
6) @opmuposanue KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIICHHH CO
CBEPCTHUKAMHM U B3pOCIBIMH B IIpolecce 00pa3oBaTebHOM, OOIIECTBEHHO
MOJIC3HOW,  y4eOHO-UCCNEOBATEIbCKOM, TBOPYECKOW ©  JAPYTMX  BHUJOB
NESATEeTLHOCTH, CBSI3aHHBIX C XHMUEH.

1. Memanpeomemmnwie pezynomamot:
1) onpedenenue neneit COOCTBEHHOT0 0OyUEHHS, TOCTAHOBKA M (DOPMYJTUPOBAHHE
JIJIsT ceOsT HOBBIX 3a]1ad;
2) niranuposaHue TMYTEH NOCTIIKCHHS JKEIAeMOT0 pe3ysibTaTa OOYYCHHUsS XUMHHU
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomHecenue  CBOMX ~ JIEHCTBMI C  IUIAHUPYEMBIMH  PE3yJIbTaTaMH,

ocyujecmeieHue KOHTPOJIA CBOEH ACATCIIBHOCTH B IIPOHECCE TOCTHIKCHHA



11

pe3ynbTata, onpedeiieHue CiocoO0B JEHCTBUN TIPH BBITTOJIHEHUH JT1a00pPaTOPHBIX U
MPaKTUYECKUX PAOOT B COOTBETCTBUH C MPABUIIAMU TEXHUKH OE30TIaCHOCTH;
4) onpedenenue UCTOUHUKOB XUMHUYCCKOW MH(DOPMAIINH, MTOJYyUCHHE U aHAIU3 e€,
co3faHue HHGPOPMAIIMOHHOTO MPOJIYKTa U €r0 PE3eHTAIu;
5) ucnonvzosanue OCHOBHBIX MHTC/UICKTYAIBHBIX OTICpAIli: aHAIM3a M CHHTE3a,
CpaBHEHUSI W CHUCTEMaTu3allk, OOOOLIEHUSI W KOHKPETU3AllUH, BblisleHUe
MPUYMHHO-CJICACTBEHHBIX CBSI3€H U nocmpoenue JOTHIECKOTO PACCYXKICHUS M
YMO3aKJItOUeHUs (MHIYKTUBHOTO, JEIYKTUBHOTO M MO aHAJIOTMU) HAa Marepuae
€CTECTBEHHO-HAYYHOTO COJIEP KAHMUS;
6) ymenue co3naBaTh, IPUMEHSITh U MPeoOPa30BBIBATh 3HAKK W CHMBOJIBI, MOJICIIN
U CXEMBI JJI PEIIeHUs Y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4;
7) opmuposanue M pazsumue SKOJOTHUSCKOTO MBIIUICHUS, YMCHHE TMPUMEHSTH
€ro B TO3HABaTEJIbHOM, KOMMYHUKATUBHOHM, COIMAJIBHOM MpaKTUKE W
npodecCHOHaTLHON OpUEHTAITUH.
8) eenepuposanue wune W ONpeACICHUE CPEJICTB, HEOOXOMUMBIX JUIS HX
peanu3aluu.

1. IIpeomemmnoie pesynomamot:
1) ymenue 0003HaYaTh XMMHUCCKHUE JICMCHTHI, Ha3bIBaTh UX U XapaKTCPU30BaTh
Ha OCHOBe nosoxkenus B [lepuonnueckoii cucreme . 1. Menneneesa;
2) ¢hopmynuposanue W3yYEHHBIX TOHATHI: BEMICCTBO, XWMHUYCCKUH DJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATHUOH, aHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XUMHYECKas
peakIysl, BUIbl XUMHYCCKUX PEAKIIUA U T. 11.;
3) onpeodenenue mo (GopMmyiaaM CcoCTaBa HEOPTaHMYECKUX M OPraHuYeCKUX
BEIIECTB, BAJCHTHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB WJIM CTEMEHU UX
OKHUCJICHUS;
4) nonumanue wHGOPMAIUH, KOTOPYIO HECYT XHMHUYCCKUE 3HAKH, (HOPMYJIbI H
YpaBHEHUS;
5) ymenue knaccuguyuposéams TPOCTbie (METAUIbI, HEMETAIUIbI, OJIATOPOJIHBIC

ra3bl) ¥ CJIOXKHBIE (OMHAPHBIE COCTUHEHNS, B TOM YHCJIE U OKCHUJIBI, & TAKKE
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TUAPOKCUZIBI — KHCIIOThI, OCHOBaHUS, aM(OTEepHBIE TUIPOKCUABI U COJIH)
BEIIECTBA;

6) @opmyruposanue ITleproOAUYECKOTO 3aKOHA, 0OBICHeHUe CTPYKTYPbl U
nH(popmaruu, KoTopyro Hecét Ilepromnyeckas cucreMa XUMHYECKUX AJIEMEHTOB
. . Menneneea, packpvimue 3Ha4eHus [lepnoauueckoro 3akoHa;

7) ymeHnue xapakmepuzo6ams CTPOCHUE BEIIECCTBA — BUJIbI XUMUYECKHUX CBS3CH U
THUITBI KPUCTAIUTHYECKUAX PEIIETOK;

8) onucanue crpoeHuss aTOMOB XHMHYeCKHX 3yieMeHTOB Ne 1—20 u Ne26 wu
omoobpasicenue uX C IOMOIIBIO CXEM;

9) cocmasnenue GopMys OKCUIOB XUMHUYECKUX DIIEMEHTOB M COOTBETCTBYIOIINX
UM THJIPOKCHUIOB,;

10) wmanucanue CTPYKTYpPHBIX (HOPMYJT  MOJICKYJISIPHBIX COCIMHCHUH U
(GOpMYIBHBIX €IWHWII HMOHHBIX COCIWHCHWA TIO BaJCHTHOCTH, CTEICHSIM
OKHUCJICHUS WJIH 3apsijiaM UOHOB;

11) ymenue gpopmynupoéams OCHOBHBIC 3aKOHBI XMMHH — IOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJIIPHOTO CTPOCHHUS, COXPAHEGHUS MAacChl BEIIECTB, 3aKOH
ABoraapo;

12) ymenue popmyruposams OCHOBHBIC TOJIOKEHUS aTOMHO-MOJIECKYJISIPHOTO
YUEHHUS U TEOPHUH DIEKTPOJIUTUYECKON JUCCOIUAIINH;

13) onpeodenenue MPU3HAKOB, YCAOBUN MPOTEKAHHUS U MPEKPAIICHUS XHMHYCCKHX
peaKkuii;

14)  cocmaenenue  MONCKYISAPHBIX  ypaBHEHHH  XHMHYECKHX  PCAKI[H,
MOATBEPXKIAIONMIUX ~ OOIMMEe  XWMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHUYCCKUX BEIICCTB M OTPAKAFOIINX CBI3U MEXTY KilacCaMU COCTMHCHHI,
15) cocmasnenue ypaBHEHHH pEakIMi C ydacTHEM SJICKTPOJUTOB TaKKe U B
MOHHOU (popme;

16) onpedenenue MO XUMHYECKHUM YPABHEHUSAM TMPUHAIJICKHOCTH pPEAKIUN K

ONPENEIIEHHOMY THUITY WJIM BULY;
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17) cocmasnenue ypaBHEHWI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIHNA C
MOMOIIIEI0 METOA AIEKTPOHHOTO OaNlaHCa;

18) npumenenue  TIOHATHH  «OKHCICHHME» W  «BOCCTAHOBICHHE» IS
XapaKTePUCTHKN XUMUIECKIX CBONCTB BEIIECTB;

19) onpedenenue ¢ TOMONIBIO KAYECTBEHHBIX PEAKIMU XJIOPUA-, Cylbdar- u
KapOOHAT-aHWOHBI U KATHOH aMMOHHSI B PaCTBOPE;

20) obOvscHenue BIWSHUS PA3NAYHBIX (HAKTOPOB HA CKOPOCTh XUMHUYECKUX
pEeaKInii;

21) ymenue xapakmepuzoéamv TIOJOKCHHE METAUIOB M HEMETAUIOB B
[lepronnveckoit cucTeMe 3JIEMEHTOB, CTPOCHUE WX aTOMOB U KPUCTAILIOB, OOIIHE
¢u3uUeckre 1 XUMUYECKHE CBOMCTBA;

22) obvscuenue MHOTOOOpa3Wsi TMPOCTBIX BEHIECTB SBICHHEM AQJUIOTPOIHH C
yKa3aHueM €€ IIPUYNH;

23) ycmawnoenenue pasaMYUN  THAPO-, THUPO- U DJICKTPOMETALIYPTUU |
ULTIOCMPUpOsakue WX TPUMEPAMH  MPOMBIIUICHHBIX CHOCOOOB  IMOJTyYCHHUS
METAaJUIOB;

24) ymenue oasamp 001y xapakrepuctuky siemeHToB |, I, VIIA rpymm, a
TaK)Ke BOJOPOJA, KUCIOpOoJa, a3oTa, cepwl, (ocdopa, yriaepoma, KpeMHUS H
00pa30BaHHBIX MMH TPOCTHIX BEIIECTB M BAXKHEHIINX COEAWHEHHH (CTpOCHUE,
HaXOXJCHHE B MPHPOJE, MOJTy4YCHHE, (DU3MUYSCKUE U XUMHYECKUE CBOWCTBA,
IpUMEHEHUE);

25) ymenue onucviéans KOPPO3UEO METAIIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzeooums XUMHUYECKHE PACUEThl C HCIOJIB30BAHUEM IMOHITHI
«MaccoBasi JIOJI BEIIECTBA B CMECH», «KOJIHMYECTBO BEIICCTBAY», «MOJISPHBIM
00BEM» TI0 popMyJIaM U ypaBHEHUSIM PEaKIUN;

27) onucanue CBOWCTB W TPAKTHUECKOTO 3HAYCHHS M3YYCHHBIX OPTaHHMUYSCKHX
BEIIICCTB;

28) e6wvinonnenue 0003HAYCHHBIX B MPOTrPaMME IKCIIEPUMEHTOB, PACNO3HABAHUE

HCOPraHN4YCCKHUX BCIICCTB I10 COOTBCTCTBYIOIIUM IIPHU3HAKAM;
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29) cobnrodenue TipaBWII  O€30MacHON pabOTBI B XWMHUYECKOM KaOWHETE

(;1abopatopun).

Copep:kanue Kypca

Coaep:xkanue MponeIeBTHYECKOr0 Kypca

IIpeamer XMMHUM U METObI €€ H3Yy4YCHHUS

[IpenMer xumMuu. 3HaUEHUE XMMHUH B KU3HU COBPEMEHHOTO uesioBeka. Terna
u BeulectBa. CBolicTBa BemecTB. [[ppuMeHeHre BEMECTB HA OCHOBE UX CBOMCTB.

dusnuecKre SBICHUS U XUMUYECKHE peakuuu. BeniecTa, yuacTByromue B
pPEAKLIMKU: MCXOAHBIE BEIIECTBA W NPOAYKTHI peakiuu. lIpu3Hakm XuUMHYECKHX
pEaKLMil: M3MEHEHUE IIBETA, BBIMNAJCHUE WJIM PACTBOPEHUE OCANKA, BBIICICHUE
rasa, BbIJEJICHHUE WIN NOTJIOIIEHUE TEIUIOTHI U CBETA, IIOSBJICHUE 3aI1axa.

HaOntonenne u sKkcnepuMeHT B XuMuM. M3ydeHue IJIaMEeHM CBEYU U
cnupToBKU. ['unoresa u BeiBog. OdopmileHHE Pe3yIbTaTOB SKCIIEPUMEHTA.

JlemoHcTpanum.

o Konekuus CTEKITHHON XUMUYECKOU MOCYIbI.
o Kommexuus n3genui U3 alfOMAHHASA U €0 CIIJIaBOB.

[TonydeHue yriaekuciaoro ra3a u €ro B3auMOJIEMCTBHAE C U3BECTKOBOW BOJOM.
B3aumogeiicteue  pacTtBopa  NHUIIEBOM  COABI € YKCYCHOM  KHCIIOTOM.
B3auMogeiicTBue pacTBOPOB MEAHOTO KyIOpOCAa M HAIIATBIPHOTO CHHUPTA.
[Tomxuranue MEpCTIHON HUTH.

JlaGopaTopHblii onbIT. M3yueHue CTpOCHUS IIJIaMEHU CBEYH U CIIMPTOBKHU.
IIpakTHyeckas padora. 3HaKOMCTBO ¢ JabopaTopHbIM 00opyAoBaHueM. [IpaBuiia

TEXHUKU O€30M1aCHOCTH MpHU paboTe B KaOMHETE XUMHUH.
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CTpoeHue U arperaTHble COCTOSHMA BelleCTB
Atombl. Monekynbl. bpoyHoBckoe nBwkenue. Juddysus. OcHOBHbIE
MOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO yueHus. Monbl. BelecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS.
l'azel. Kuakoctu. TBEpapie BeliecTBa. B3auMHbIE TEPEXOJbl MEKIY
arperaTHbIMHM COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOnumalus) u aecyOoaumanus,
KOHJICHCAMs U UCIIAPEHUE, KPUCTAJUIN3ALMS U TUIaBJICHUE.
JdeMoHcTpanuu.
o Jluddys3us nepmaHraHara Kajius B BOJIE.
e CoOupanne mnpubopa sl TMOJy4YeHUs Tra3a M TMPOBEpKa €ro Ha
TepMETHYHOCTh. BO3roHka «cyxoro JipJia», noaa win HadTaauHa.
e Habmonenue 3a OpOYHOBCKHUM JIBHXKCHHEM (JBUYKEHUE YACTHI] TYIIH B
Boze). b dy3nst KOMIOHEHTOB J€300paHTa B BO3yXE.
o Jluddysus nepmaHraHara Kajius B BOJIE.

° AFpCFaTHble COCTOAHUA BOAHBI.

CMmecH BeliecTB, HX COCTaB

Hucrtele BemecTBa M CMECU. ['OMOr€HHbBIE W T'€TEPOrE€HHBIE CMECH.
["a3000pa3Heble, )KUIKUE U TBEPABIC CMECH.

Bo3nyx — mnpuponanas razoBas cmech. CocraB Bo3ayxa. OObEMHas A0S
KOMITOHEHTa Ta30BOM cMecH. Pacu€Thl ¢ MCHONB30BaHUEM TOHATHS «0OBEMHAS
JI0J1s1 KOMIIOHEHTA CMECH.

[TonsTe O KOHUEHTpaUMU pacTBOpa. MaccoBas 071 PACTBOPEHHOTO
BEILIECTBA KaK OTHOIIEHHE MacChl PACTBOPEHHOrO BEILIECTBA K MAacce€ pacTBOpA.
Pacuérthl ¢ MCcnoap30BaHNEM MOHSTHSI «MACCOBast 10JIs1 PACTBOPEHHOTO BEIIIECTBAY.

[TonsiTue 0 TexHUYECKOM 00pasie, 00 OCHOBHOM KOMITOHEHTE U O MIPUMECH.
MaccoBas nonis npuMmecu. Pacuérel ¢ UCMONb30BAHUEM MOHATHS «MAcCOBast 10
IIPUMECEN.

JleMoHCTpanum.
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o Pasnuunbie 00pa3ibl Mpamopa.

o Komexiust MUHEpaIoB U TOPHBIX MTOPOJ.

o Komnekius ObITOBBIX, KOHIUTEPCKUX U MEIULIMHCKAX CMECEH.

e BuneodparmenT no odHapykeHHUI0 00BEMHON 10JIM KUCIOpOJia B BO3AYyXE.
BuneodparmeHTsl 1 caipl: MpaMOpHbIE apTeaKThl.

e BuneodparMeHTsI U Clalibl: U3AEIHS U3 BEUIECTB 0CO00I YUCTOTHI.

e Dddext Tunmans 11t KOJUIOUAHBIX PACTBOPOB U Ta30BbIX B3BECEIl.

e OOpa3ipl MEIUIIMHCKUX U MUIIEBBIX PACTBOPOB C YKa3aHUEM MacCOBOU
JIOJIX KOMIIOHEHTA.

IIpakTnyeckas padora.

[IpuroroBnenue pacTBopa ¢ 3aJJaHHOM MacCOBOU JIOJIEN pacTBOPEHHOTO BEILIECTBA.

Du3nvecKue siBJICHUSA B XUMHUH
Paznenenue cmeceii Ha OCHOBE pa3iauuuii (U3MYECKUX CBOMCTB UX
KOMMNOHEHTOB. OTcTanBaHue U Aekantaius. [lenrpudyruposanue.
OunbTpoBaHre U GUIBTPAT. YCTAaHOBKA i (DUIBTPOBAHUS U MpaBUIIA
paboThl ¢ Hel. briToBBIE GUIBTPHI 17151 BoABL. AfcopOius. [IpoTtuBoras.
HuctunmmupoBanHas Bojga W e€ mnoaydeHue. Ileperonka HedTH.
PexTudukarmonnsie KonoHHbl. He@TenpoayKTsi.
JdemoHcTpanuu.
e PazjeneHue cMecH MOPOIIKOB KEJIE3a U CEPHI.
e (OrcranBaHuE U JEKAHTAIMs U3BECTKOBOIO MOJIOKA UJTM B3BECH MEJIa B BOJIC.
e Pasznenenue BOAHON CMECU PACTUTEIBLHOIO MACJA C MTIOMOIIBIO JIEITUTEIbHON
BOPOHKH.
o [lenTpudyrupoanue (BumeodparmenT).
o KosuieKius ciaiIoB: OBITOBBIE U IPOMBIIUIEHHbBIE TPUOOPHI, B KOTOPHIX
MPUMEHSIETCS IEHTPUPYTUPOBAHUE.
e VYcraHoBka ans GuibTpoBaHUs U e€ padborta.

e Komiekius ObITOBBIX (PUIBTPOB.
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e AncopOuus KyKypy3HbIMU NAJIOUKaMH [1apOB MaXy4YHX BEIIECTB.
o KoJsutekmus noBs30K U pecrupaTopoB.
e VYcraHOBKa JUId TMEPErOHKM JKMJIKOCTE M €€ pabora (mosydeHue
JUCTUJUTMPOBAHHON BOJIBI).
e Buneodpparment «PexTudukanmonHas KoJoHHa HedTenepepadbaThIBaIOIIETo
3aBOJA U CXeMa €€ yCTPOMCTBAY.
o Komnexkuus «HedTs 1 HePTEPOIYKTH.
JlaGopaTopHBbIii ONBIT.
@ioTanus cepsl U3 CMECH C PEUHBIM IIECKOM.
IIpakTnueckue padoThl.
e BripamuBanue KpUCTAJIIIOB COJIH.

e (OuncTKa NOBApPEHHOU COJIN

Cocras BemecTB. XuMH4ecKHe 3HAKU U GOPMY.JIbI

[Tomoxenne snemeHToB-HeMeTamwioB B Ilepmoamueckoit cucreme JI. H.
MenpneneeBa. binaropognsie rasel. Ajutotponust kucinopoaa. CpaBHEHUE CBOMCTB
MPOCTHIX BEIIECTB METAJJIOB U HEMETAILJIOB.

[IpencraButenu HemeramuioB. Pocop U €ro alIOTPONHbIE MOAU(UKALIHH.
CpaBHeHHe CBOMCTB 0Oenoro u kpacHoro gocdopon. O0nacT MX MNPUMEHEHUS.
Cepa u oOnactu e€ mpuUMEHEHHs. YTJEpoJl, €ro ajuIoTPONHbIe MOJUDUKALIUU
(anma3z, rpaduT, QyIepeHsl), UX CBOMCTBA U MMpUMEHEHHEe. A30T, ero CBOWCTBA U
IpUMEHEHHE.

JdemoHcTpanuu.
e KoJieKius METaioB U CIJIaBOB.
o Komnekuus «HyryH u cranby.
e Koutekuus u3aenui u3 aaTrOMUHKS U €T0 CIIaBOB.
e Kotekuus uznenuit u3 ojiosa.
e KoJuTeKI1s HEMETAINIOB — MPOCTHIX BEILECTB.

L KOHHCKHI/I}I ((AKTI/IBPIpOBaHHBIﬁ yYrojb 1 o0yacTH ero IIPUMCHCHUS.
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e Bupeopparmentsl u crnaiasl «MeTambl W CIUIaBBI B UCTOPHH
YeIIOBEYCCTBAY.

e BuzaeodparMeHTsl U Claibl «XyI0)KECTBEHHBIC H3ACIUS U3 YyryHa U
CTaII.

e BuneodparmenTsl u cimaiapl «30I0T0 — MaTepUall FOBEIMPOB U MUPOBBIC
JICHBT .

e Buneopparment «llasuuey». Bugeodparment wnum cnaitn «Kucnopox —
BEIIECTBO FOPEHUS U JbIXaHUs». BuneodparMeHTs! U craiiibl « AJIIOTPOIHS
yTIIepoaay.

o [lomyuenue Genoro pocdopa u U3yueHne ero CBOMUCTB.

e Mojenu KpUCTATMYECKUX PEIIETOK ainMasa u rpadura.

e [‘openue cepsl u docdopa.

JlabopaTopHbIe ONbITHI.
e (O3HaKOMJICHHE C KOJUIEKI[MEW METAJUIOB U CIIJIABOB.

e (O3HaKOMJIEHHME C KOJUIEKIIMEN HEMETAJIOB.

CioxHbIE BeliecTBa

BajleHTHOCTP Kak CBOHCTBO aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA
COEIMHATBCS CO CTPOrO OMNPENEIEHHBIM YHMCIOM aTOMOB JIPYroro XMMHUYECKOTO
AJIEMEHTA. DJIEMEHTHI C MOCTOSIHHOW M MEPEMEHHON BAJIEHTHOCTBIO. CTPYKTYpHBIE
dopmynel. BbiBog Qopmynbsl coeauHeHuss MO BaslleHTHOcTU. OnpeneneHue
BaJICHTHOCTH XHMHYECKOTO »3JeMeHTa 1o Qopmyne BemiectBa. CocTaBieHHe
Ha3BaHUM COEIMHEHUW, COCTOSAIIMX W3 JIBYX XHMHYECKHX DJIJIEMEHTOB, IIO
BaJICHTHOCTH.

CocraBnenue  Ha3BaHuM  OKCcHIOB.  OKCHIBI  MOJIEKYJSIDHOTO M
HEMOJIEKYJIIPHOTO CTpoeHMs. Poib OkcuaoB B mpupone. KuciotHele moxau.

[TapaukoBbIi A PexT.
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[IpencraButenn oxcunoB. Bopa, yriekucnwiii ra3, okcupa yriaepoaa(ll)
(yrapubiii raz), okcua cepbl(IV) (cepuucteiii raz), okcupa kpemHus(IV), ux
CBOWCTBA U IPUMEHEHHUE.

Kucnorsl, ux coctaB u kinaccudukanus. KucinoTel opraHuueckue u
Heopranndeckue. Mugukatopel. Tabmnuma pactBopumocTtu. CoJisHass U cepHas
KHCJIOTBI, UX CBOMCTBA U MPUMEHEHUE.

OcHoBaHusi, UX cocTaB M Ha3BaHus. [wuapokcorpynna. OcHOBaHUs
pacTBOpUMbIE (ILIETOYH) U HEPACTBOPUMBIE. MI3MEHEHUE OKPACKU MHIMKATOPOB B
HeIoYHoON cpene. ['mapokcuabsl HATpus, Kajivs M KalbLWs, UX CBOWCTBA H
MIPUMEHECHHUE.

Conu, ux coctaB W Ha3BaHWs. PacTBOpUMOCTH cojieii B BOAE. XJIOPH]
HaTpus U KapOOHAT KaJbIUs, UX CBOWCTBA U IPUMEHECHHE.

Knaccudukanust Heoprannueckux BeiiecTB. [IpocTrie BelecTBa: METalIbl U
HeMeTaiuTbl. CI105KHBIE BEIIECTBA: OKCUbI, OCHOBAHMUS, KUCIIOTHI, COJIU.
JdemoHcTpanuu.

e Korexkuus okcuaos.

e Kotexuus Kucior.

e KoJuiexuust OCHOBaHUH.

e Koutekuus conen.

e ["amenwne uzBectu. Bo3roHka «Cyxoro japaay.

e lI3MeHeHne OKpacKy HHIUKATOPOB B IIECJIIOYHON U KUCIIOTHOU cpeax.

o [IpaBuio pa3zbaBiaeHUSI CEPHON KUCIOTHI.

e (OOyriMBaHUE OPTaHUYECKHUX BEIIECTB U MATEPUATIOB CEPHOM KHCIOTOM.

Tabnuia pacTBOPUMOCTH OCHOBAHH, KUCJIOT U COJIEH B BOJE.

JlabopaTopHblie ONbITHI.
e [IponyckaHue BbIIBIXaEMOT'O BO3AyXa Y€Pe3 U3BECTKOBYIO BOY.
e llccnenoBaHue pacTBOPOB KMCJIOT HHIUKATOPAMHU.

e lccnenoBaHue pacTBOPOB HIEIOUYEH UHIUKATOPAMHU.



20

Conepxanue 00813aTeJILHOTO Kypca

8 KJ1acce

HavanbHble NOHATHS ¥ 3aKOHbI XUMHMHU
Tena u Bemecta. CBoiicTBa BeHIECTB. JTaJlOHHbIE (U3UUECKUE CBOMCTBA
BelecTB. Marepuanbsl U MaTepranioBeieHue. Pojib XMMUU B )KU3HU COBPEMEHHOTO
obmectBa. OTHOIIEHHE 00IIECTBA K XUMHUH: XeMOhUIus u xeModoous.

Metoasl u3ydenusi xumuu. Habmoaenue. DkcnepuMeHT MojenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE WM CUMBOJILHBIC.

lazer. XKuakoctu. TBEpable BemecTBa. B3aumHble mepexoibl MEXIy
arperaTHbIMM COCTOSIHUSIMU BEILIECTBA: BO3TOHKA (CyOiauMalius) U aecyonnumanus,
KOHJICHCAIUs U UCTIApEHUE, KPUCTAJUIN3AIIMS U TUIaBJICHUE.

Ouznueckre sABieHUs. YHCTbIE BelecTBA M CMECH. [ OMOTeHHbIE U
reTeporennble cmecu. Cmecu razooOpasHbie, xujkue U TBEpAbIE. CrnocoObl
paszesieHusl CMECeil: MeperoHKa, Wi IUCTUIUIIMS, OTCTauBaHue, (GUILTPOBAHUE,
KpUCTAJUIM3AIUsl WM  BhIMapuBaHue. Xpomarorpadus. [IpuMenenune 3THx
croco0o0B B JIaOOpaTOPHOU MPAKTUKE, HA MPOU3BOJICTBE U B OBITY.

XUMHUYECKHE DJIEMEHTh. ATOMBI W MOJEKyibl. [IpocTeie U CIOXHBIE
BellleCTBA. AJUIOTpONHUs Ha mpumepe Kuciiopoja. OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MOJIEKYJISIpHOTO yueHusi. Monbl. BemiecTtBa MOJIEKYISIPHOTO ¥ HEMOJEKYJISIPHOTO
CTPOCHMUSI.

3Haku (CHMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHdopMaius, KoTopyro HecyT
3HAKW XMUMHYECKUX DJIEMEHTOB. DTUMOJIOTHS HA3BAHMM HEKOTOPHIX XUMHUYECKHX
anemeHToB. [lepuoanueckast Tabnauia xumMmudeckux sneMeHToB J1. . Menneneena:
KOPOTKOIIEPUOJAHBIA W JUIMHHOIICPUOJHBIA BapuaHThl. l[leproasl W TPYIIIBL
['maBHas u moGouHas moArpymnmsl uikn A- u b-rpynmnel. OTHOCUTENbHAS aTOMHAS
Mmacca.

Xumuueckue ¢Gopmynbl. Wuaexkcsl u  koddduumentsl. OTHOCHUTENbHAS
MOJIEKyJIsipHas macca. MaccoBasi JI0Jisl XMMUYECKOTO0 3JIEMEHTa B COCIMHEHUHU.

Nudopmanus, KOTOpYO HECYT XUMUUYECKHE POPMYIIBI.
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BanentHocts. CtpykTypHble (QopMynbl. XHUMHUYECKHE DJIEMEHTHl C
MOCTOSIHHOW M TIEPEMEHHOW BaJIeHTHOCTHIO. BBIBOA (OpMyINBI COETUHEHHS IO
BaJleHTHOCTH. OmpejiesieHne BaJIEHTHOCTH XUMHUYECKOIO 3JIeMEHTa 1o (opMmyiie
BenlecTBa. CocTaBieHUE HA3BaHUN COEAMHEHUM, COCTOSAIIMX U3 IBYX XUMUYECKHUX
AJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

XuMmuueckue peakuuu. PeareHTel W npoaykTel peakuuu. IIpusHaku
XUMHAYECKUX PEaKUi. YCIOBHS HUX IPOTEKaHUS M IIpeKpamieHus. Peaknnn
ropeHus. DK30TEPMUUECKUE U IHTOTEPMUUECKUE PEAKLIUU.

3aKOH COXpPaHEHMS MACCHI BEIIECTB. XUMHUYECKHE ypaBHEeHHs. CocTaBieHne
XUMUYECKUX ypaBHEeHU. H(DopMalus, KOTOPYIO HECET XUMHUYECKOE YPABHEHHE.

Knaccudpukanus XMMHUUECKMX PEAKIHIl MO COCTaBy U YMCIY PEareHTOB U
MPOAYKTOB. TUIBI XMMHYECKHX pPEaKIUU. Peaknum coequHEHWus, pas3jioKeHUs,
3aMmelieHus 1 oomeHa. Katanuzatopsl U KaTaius.

JdemoHcTpanuu.
e Kosekuusi MaTepuanoB U U3ACIUN U3 HUX.
e Mojenu, Ucroab3yeMble Ha ypoKax (pU3uku, OMoIoruu u reorpaduu.
e OOBEMHBIE U IIAPOCTEPKHEBBIE MOEIIN HEKOTOPBIX XUMHUYECKHUX BEIIECTB.
e Moaenu KpUCTaNIMYECKUX PEIIETOK.
e (CoOupanue mpubopa [ TONyYeHUS Ta3a MW TMPOBEpPKa €ro Ha
TEPMETUYHOCTb.
e Bo3srosnka cyxoro JibJia, 10/1a Wiu HapTalauHa.
e ArperaTHble COCTOSIHUSI BOJBI.
e PasneneHue  ByX  HECMEIIMBAIOIIMXCA  KUIAKOCTEM € MOMOILIBIO

JIEJIATENIbHON BOPOHKHU.

e JlucTHiuITOp U €ro paboTa.
e VYcraHoBKa 4 GUILTpOBaHUS U €€ padoTa.
e VYcraHOBKa /715 BRITapuUBaHUs U €€ pabora.

o Komnexius ObITOBBIX TPUOOPOB [J1s1 PUIBTPOBAHUS BO3TyXa.
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e PazneneHue kpacsinero BemiecTBa (jomacrtepa ¢ MOMOIIbIO OyMaKHOU
XpoMaTorpaduu.
e Mojenu alIoTPONHBIX MOAU(DHUKALIMNA YTIEPOa U CEPHI.
e [lomyuyeHue 030Ha.
e [lopTpersl . 4. bepuemnyca u /I. 1. Mennaeneena.
e KOpoTKOnepuoAaHblii M JJIMHHONEPUOAHBIM BapuaHThl llepmonnueckoii
cuctemsl /1. 1. MennaeneeBa
e KOHCTpynpOoBaHHE MAPOCTEPIKHEBBIX MOJIETIEH MOJEKYI.
e Amnmapar Kunma.
e PaznoxxeHue Ouxpomara aMMOHHS.
e [‘opeHue cepbl U MAarHUEBOM JICHTHI.
e [loptpersl M. B. JlomonocoBa u A. JI. JlaByassbe.
e  OnbIThl, WJUTIOCTPUPYIOILIKE 3aKOH COXPAHEHUSI MacChl BEILIECTB.
e [openue pochopa, pacTBOpeHUE NPOAYKTa TOPEHUS B BOAE U HCCIECOBAHUE
ITOJIYYEHHOT'O pacTBOPA JIAKMYCOM.
e B3auMopelcTBHE COJIHON KUCIOTHI C IMHKOM.
o [lomyuenue ruapokcuna meau(ll) u ero pasnoxeHue nMpy HarpeBaHUH.
JlaGopaTopHble ONbITHI.
1. O3HaKOMJIEHHE C KOJUICKIIMEH Ta00paTOpHOI MOCY/IbI.
2. [IpoBepka npubopa 1l MOJyYEHUs ra30B Ha T€PMETUYHOCTb.
3. O3HakoMJIEHHE C MUHEpajlaMu, 00pa3yroIIMMU TPAHUT.
4. TlpurotoBjieHHUE TE€TEPOTCHHOM CMECH TIOPOIIKOB CEpbl U JKejle3a M HUX
pasziciicHHE.
5. B3aumojielictBue pacTBOPOB XJIOPHUIOB U MOAUAOB KaJlKs C paCTBOPOM HUTpaTa
cepedpa.
6. [Tomyuenue runpoxcuaa menu(ll) u ero B3anmoielicTBHE ¢ CEPHOM KHCIOTOM.
7. B3auMopeicTBue pacTBopa CoJibl C KUCIOTOM.
8. IIpoBepka 3akOHAa COXpaHEHHUS MACCHI BEIIECTB HA MPHUMEPE B3aMMOJCUCTBUS

H_IéJ'IO‘II/I N KHCJIOTHEI.
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9. IlpoBepka 3akoHA COXpAHEHUS MACChl BEHIESCTB HAa MPUMEPE B3aWMOICHCTBUS
ménoun u comm xkenesa (11).

10. PasmoskeHue mepoKCHaa BOAOpOJa ¢ MOMOINb0 okcuaa Mapranna (1V).
11.3amenienue xene3omM MeIM B METHOM KyIIOpOCe.

IIpakTHyeckue padoThbl.

1. 3nakomMcTBO ¢ JabopaTopHbIM obOopynoBanueM. IlpaBuna TeXHUKH
6e3omacHoCTH IpH paboTe B kabuHete xumMuu. HekoTopsie Bubl padoT.

2. AHanu3 ouBsl (aHaOT paboThl «O4YKUCTKA TOBAPEHHOMN COJIN»).

Ba:xHeiimue npeacTaBuTe/ i HeOPraHm4iecknx BemecTs. KonyecrBeHHbIe
OTHOILLCHUS B XUMHUH

CocraB Bo3nyxa. [lonsitue 06 00beMHOM J10J1€ () KOMIIOHEHTA MPUPOTHOM
ra3oBoil cMecu — Bo3ayxa. PacueT oObemMa KOMIIOHEHTA ra30BOM CMECH IO €ro
00bEeMHOI J10J1e U1 HA0OOPOT.

Kucnopoa. O3omn. [lonyuenue kucnopoaa. Cobupanue U pacrio3HaBaHUE
KUCJI0poJ1a. XMMHAYECKHUE CBOMCTBA KMCIIOPO/Ia: B3aUMOJICVCTBUE C METAJIJIAMH,
HEMETAJJIAMH U CIIOKHBIMU BelecTBaMu. [Ipumenenue kucnopona. Kpyrosopot
KHUCJIOpoa B IPUPO/IE.

Oxkcuasl. OOpazoBaHue Ha3BaHUM OKCUAOB 1O ux GopmysaMm. CocTaBiieHHE
dbopmyJ1 OKCHIOB MO UX Ha3BaHUAM. [IpeacTaBUTEN OKCUIOB: BOJA U YTIICKUCIBII
ras, Heraui€Hasi U3BeCTh.

Bonopoxn B npupone. uszndeckue 1 XUuMHUYECKUE CBOMCTBA BOAOPOA, €TI0
MOJYy4YEHHE U IPUMEHEHHUE.

Kucnotsl, ux cocraB u ux knaccudukarus. Maaukaropsr. Tabmuma
pactBopumMocTd. CoJisiHasi U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB ¥ Ha3BaHUA. PacTBOPUMOCTE coJieil B BOJE.

[IpencraBuTenu conei: XJIOpua HaTpHsl, KapOoHaT HaTpus, pocdar KampIus.
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[TocTosiHHas ABoraapo. KonnuectBo Bemecta. Moib. ModsipHast macca.
Kpatnsie enuHUIBI ©3MEPEHMS KOJTMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb,
MUJUTUMOJISIPHAS. M KMJIOMOJISIPHASI MAcChl BEIIECTBA.

PacueTsl ¢ MCMOAB30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAs
Maccay, «IIOCTOsTHHAsE ABOTaIpO».

3akoH ABoragipo. MonsipHbIil 00beM ra3000pa3HbBIX BEUIECTB.
OTHOcHUTeNbHAs TUIOTHOCTh OJHOTO Ta3a Mo APYromy.

Kpatnbie e1MHUIBI H3MEPEHHS] — MHUJLTUMOJISIPHBIN U KWJIOMOJISIPHBIIA
00BEMBI Ta3000pa3HBIX BEIECTB.

PacdeTsl ¢ MCMOIB30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «IIOCTOSIHHAS ABOTAPOY.

PacdeTsl ¢ MCTOIB30BaHUEM MOHSITUH «KOJTMYECTBO BEIIECTBAY», «MOJISIPHAS
Macca, «MOJISIPHBIM 00BEM ra30B», «4UCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopoT Bojibl B pupoe. Puznueckue 1 XUMUYECKHe
CBOWCTBA BOJBI: B3aUMOJCHCTBUE C OKCUIAMM.

OcHoBaHus, X COCTaB. PacTBOpUMOCTH OCHOBaHUM B BoE. MI3MeHeHne
OKpacKH MHIAUKATOPOB B LIETOYHOU cpene. [IpeacraBurenn menoyvei:
TUAPOKCUIBI HATPUS, KU U KaJIbITUSI.

PactBoputens u pactBOpEéHHOE BemecTBO. PacTBopsl. PacTBopenue.
I'mapatsl. MaccoBas 10J1s1 pacTBOPEHHOTO BelecTBa. PacyeTsl, CBsi3aHHBIE C
MCTIOJIb30BAHUEM TOHSATHS «MaCCOBas JI0J151 PACTBOPEHHOTO BEILIECTBAY.

JleMoHCTpanuu.

e OmnpeneneHue coiepKaHus KUCIOPOaa B BO3AYXE.
e [lomyueHue KHUCIOPOIa pa3sIOKEHUEM IIEpMaHTaHaTa KaJius U IEPOKCH 1A

BOJIOpO/A.

e (CoOupaHue METOJIOM BBITECHEHHS BO3/lyXa U BOJIBI.
e Pacno3HaBaHUE KHUCIOPOJA.
e [‘opeHue MarHus, xeinesa, yris, cepsl U pochopa B KUCIOPO/IE.

o Kouiekuus okcuaoB
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e [lonyuenue, cobupanue u pacro3HaBaHUe BOJOPOAA.
e [‘opeHue BoJopoa.
e Bsaumopaetictue Bogopoaa ¢ okcuaom meau (I1).
o Koutekius MUHEPaAIbHBIX KUCIIOT.
e [IpaBuio pa3zbaBieHus: cEpoi KUCIOTHI.
o Komnekuus comueit.
e Tabnuia pacTBOPUMOCTH OCHOBAHUM, KHCIIOT U COJIEH B BOJIE.
e HekoTopble MeTaUIbl, HEMETAJJIBI U COSMHEHUS] KOJMYECTBOM BEIIECTBA B
1 MoB.
e Mojens MOJSIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
o Koutekius OCHOBaHUN
JlaGopaTopHble ONbITHI.
12. IToMmyTHEHHE U3BECTKOBOM BOJIBI MPY MPOITYCKAHUM YTIJIEKUCIIOTO ra3a.
13. TMonyuenue BoAOpO1a B3aUMOJICHCTBUEM ITUHKA U COJITHON KHCJIOTHI.
14. Pacrio3HaBaHHE KUCIOT HHINKATOPaMHU.
15. I3MeHeHne OKpacku MHIUKATOPOB B IIETOYHOU cpe/ie.
16. OsznakomiieHHE C TMpernapaTaMyd JOMAaIHEW WJIM IIKOJIbHOW AamnTe4yKd —
pacTBOpaMH TEPOKCHAA BOAOPO/A, CIUPTOBOM HACTOMKM MOJIa M HAIIATBIPHOTO
CIUpTA.
IIpakTnueckue padboThl.
3. [lomyyenue, cobupanue u pacro3HaBaHUe KUCIOPOIa.
4. Ionyuenue, coOMpaHue M pacro3HaBaHUE BOJIOPOIA.

5. [IpuroToBneHre pacTBOPOB COJIEH C X 3aJJaHHON MacCOBOM JIOJICH.

OcCHOBHBIE KJIACCHI HEOPTAaHWYECKHX COeTHHEeHUMH
O6o06menne cBeeHud 00 OKCHaaX, UX KiIacCU(UKAIUM, Ha3BaHUSIX U

cBoiicTBax. CriocOOBI MOTyYEHUS OKCUIOB
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OcHoBanus, ux kiaccuuKkalus, Ha3BaHUA U CBOICTBa. B3aumoneiicTBue ¢
KHCJIOTaMH, KHCJIIOTHBIMH OKCHUAAMH W COJISIMU. PasiioxkeHue HepacTBOPUMBIX
ocHoBaHMi. CrIOCOOBI MOTYYEHUs OCHOBAaHUM.

Kucnotel, ux knaccupukanus 1 HazBaHud. OONIME XMMHYECKHE CBOWMCTBA
KHCJIOT. B3auMopeilcTBME KHUCIOT C MeTallaMH. OJEKTPOXUMHUYECKHA psif
HampsDKeHU  MeTayuioB. BzaumojelcTBUEe KUCIOT C  OKCHUIAMU  METaJUIOB.
B3auMmogencTBHE KHCIOT C OCHOBAaHMSIMM — PpEaKOus HEUTPAIU3AIUU.
B3aumopeiictBue  kucnor ¢ comsmu. [losydeHue — OECKUCIOPOIHBIX U
KHCIIOPOACOAEPKAIUX KUCIOT.

Comn, wux kimaccupukauuss U CBoOicTBAa. BzammopelicTBue coiyeld c
MeTaJlJIaMHi, OCOOCHHOCTH 3TUX peakuuil. BzauMopaelictBre coseil ¢ CosMHU.

['eneTnueckue psapl MeTalla U HeMeTaia. ['eHeThueckas CBS3b MEXIY
KJIaCCaMHU HEOPraHUYECKHUX BEIECTB.

JlabopaTopHbIe ONBITHI.
17. BzaumojeicTBre OKCHIA KaJIbIUs C BOJIOH.
18. [ToMyTHEHHE N3BECTKOBOM BOJIBI.
19. Peakuus HedTpaiu3aiuu.
20. Iomyuenue runpokcuaa meau (1) u ero B3anMopelcTBIE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (1) nmpu HarpeBaHum.
22. B3auMoIeCTBUE KUCIIOT C METAJLJIAMHU.
23. B3aumonencTBre KUCIIOT C COIIMU.
24. O3HaKOMJICHHE C KOJUICKITUEH COJIeH.
25. Bzaumoneiictue cynbbara meau (1) ¢ sxxenezom.
26. BzaumoieiicTBIE COJICH C COSIMMU.
27. I'enerryeckast CBsI3b Ha IPUMEPE COSAMHEHUIN MEIH.
IIpakTnueckue padoTbl
6. Pemenne skcriepuMeHTANbHBIX 3a71a4.
IHepunoanyeckuii 3axoH U Ilepuoanyeckasi cucreMa XMMUYECKHX 3J1€MEHTOB

JA.A. MenaejieeBa 1 CTpoOeHHE aTOMa
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EcrecTBeHHBIE cemMElWCTBA XHMHUYECKHMX JJIEMEHTOB. IICJIIOYHBIE W
IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJOreHBbI, WHEPTHHIC (OJaropogHbIe) Ta3bl.
AMdoTtepHOCTh. AM(POTEpPHBIE OKCUIBI U TUAPOKCHAbI. KOMITJIEKCHBIE COMH.

Otkpertie . . MenneneebiM [lepuonnueckoro 3akoHa M CO3JaHHE UM
[Teprnoan4ecKo CUCTEMBI XUMAYECKHUX JIEMEHTOB.

ATomBI Kak (opma CYIIECTBOBAHMSI XMUMHYECKUX 3JIeMEHTOB. OCHOBHbBIC
CBEJECHUS O CTPOEHHWHM aTOMOB. JlOKa3aTenbCTBa CIOKHOCTH CTPOCHHUS ATOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosiens CTpOSeHUS aTOMa.

CocTaB aTOMHBIX SiIep: MPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAS aTOMHAas
Macca. B3auMOCBsI3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAS aTOMHAs
Mmaccay.

Mukpomup. OnekTpoHbl. CTpOeHHE DIEKTPOHHBIX YPOBHEHW aTOMOB
xumudeckux daemMeHToB NeNe 1-20. [loHsTtre O 3aBEpIICHHOM JJIEKTPOHHOM
YPOBHE.

N3orTonbl. Pu3nyueckuii CMBICT CHUMBOJIMKM llepuoandeckonl CUCTEMBI.
CoBpemenHnas ¢opmynupoBka Ilepuoandeckoro 3akoHa. M3meHeHUs] CBONCTB
AJIEMEHTOB B TMepuUojax M Tpynmnax, Kak (QYyHKIUS CTPOCHHS AIIEKTPOHHBIX
000J10YEK aTOMOB.

XapakTepucTUKa JJIEMEHTA-METaUla M JJIEMEHTa-HeMeTala 10 X
nonoxeHntro B [lepuogmueckon cucremMe xumudyeckux anemeHrto /. .
Menpeneena.

JdemoHcTpanuu.
e Pasnuynbie GOpMBI TAOINIT TIEPUOTUYECKON CUCTEMBI.
e MogenupoBanue nocrpoenuss Ilepuomnueckor  cucremsr [ W

Menpeieena.

L MOI[GJII/I aTOMOB XMMHNYCCKHUX JJICMCHTOB.

e Mogenu aTOMOB JIeMEHTOB 1—3-T0 mepuo0B
JlabopaTopHbIe ONbITHI.

28. Ilomyuyenne aMpOTEpHOTO TUIPOKCUAA U UCCIIEIOBAHUE €0 CBOMCTB.
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Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

HNonnass xumudeckasi cBs3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METANIOB U
HeMeTaioB. CxeMbl 00pa3oBaHWsI MOHHOW CBSI3M JUIsI OMHAPHBIX COCIUHEHUIL.
HNonHble KpUCTaUIMUECKUE PEHIETKH M (PU3WYECKHE CBOMCTBA BELIECTB C ATUM
Tunom pemérok. [lousarue o GopMynbHON eTMHUIE BEIIECTBA.

KoBasieHTHass XuMUYeCKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (OPMYIIBIL.
[Tonsitue o BanenTHocTU. KoBaneHTHas HemosisipHasi cBA3b. Cxembl 00pa3oBaHUsA
KOBAQJICHTHOM CBSI3M I OMHAPHBIX COEAMHEHW. MOJNEKyJIsSpHbIE M aTOMHBIE
KPUCTAJNINYECKUE PEIIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM PEILIETOK.

DIIEKTPOOTPULATENBHOCTE. PsAn 3nekTpooTrpunarenbHocTH. KoBaneHTHas
noJisipHasgs XuUMHU4Yeckas cBA3b. Jumons. Cxembl 00pa3oBaHUs KOBaJEHTHOU
HOJIIPHOM CBSI3U 11 OMHApPHBIX COEOUHEHWH. MoJeKkynspHble W aTOMHBIE
KPUCTAJUINYECKUE PEMIETKH, U CBOWCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

Meramnuyeckass XMMHYECKasi CBSI3b M METAJUIMYECKas KPUCTAIUIMYECKAS
pemérka. CBoOHCTBa BEIIECTB C OTUM TUIOM pemeéToK. EnuHas npupona
XUMHUYECKUX CBSI3EH.

Crenenp okuciieHus. CpaBHEHHE CTENEHU OKHCIEHHS W BAJICHTHOCTH.
[IpaBuna pacuéra cTeneHei OKUCIeHUs 1Mo PopMyJIaM XUMUYECKUX COCTMHECHHM.

OKHCIINTENTEHO-BOCCTAHOBUTEINIbHBIE  peakiuu. OrnpeneleHne cTeneHen
OKHCJICHHUSI JJIsl 3JE€MEHTOB, 00Opa3yIolIuX BelIecTBa pa3HbIX KiaccoB. Peakuun
MOHHOTO OOMEHA M OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuuu. OKUCIUTENb U
BOCCTAaHOBUTENb, OKHUCIEHHE U BoccTaHOBJIeHME. (CocTaBleHUE YpaBHEHHI
OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpauuu.

BuneodparmenTst u cnaiinbl « MoHHAS XUMUYECKasi CBS3bY.

Komneknug BemecTB ¢ HOHHOW XUMHUYECKOU CBSI3BIO.

L MOI[eJII/I HNOHHBIX KPUCTAJUIMICCKUX peIHéTOK.

BH,Z[CO(I)paFMeHTBI 141 CJ'I&IZI[BI «KoBajeHTHass XMMHYECKasl CBI3bY.
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o Kosutekuus BemeCcTB MOJICKYJISIPHOTO K aTOMHOT'O CTPOCHHUS.
e Mojies MOJIEKYJISIPHBIX M @aTOMHBIX KPUCTAJUTMYECKUX PEIIETOK.
e BujaeodparmMeHTsI U crnaiabl « MeTaminueckas XMMUYecKasi CBSI3by.
o Kommekimsa «MeTaibl U CIIJIaBbD».
e BsaumojelicTBrE IIUHKA C CEPOM, COITHOM KHCI0TOH, xmopuaom meau (11).
e ['opeHue Maruusi.
e BsanmojelcTBuE XJIOPHOU U CEPOBOIOPOIHON BOJIBI.
JlabopaTopHbIe ONbITHI.

29. M3roroBieHue MOJIeH, WILTIOCTPUPYIOIIEH CBOWCTBA METAJIMUYECKOU CBSI3U

9 kiace
IToBTOpEHME U 000011IeHNE CBEIeHUIT TT0 Kypcy 8-T0 KJjacca

bunapnubie coequnenusi. OKCUIBI COJIEOOpa3yIOIIKe U HECOJIe00pas3yIoIIue.
I'unpokcuapl: ocHOBaHuA, aM(poTepHbie, KUCIOThl. CpeaHue, KUciable, OCHOBHBIE
COJIN.

OO6oOmieHne CcBeAeHU O XUMHUYECKMX peakuusax. Kiaccudukarms
XUMUYECKUX pPEaKUuMid MO pa3Ju4yHbIM OCHOBAaHUSAM: COCTaBy M YHUCTY
pearupyromux 1 o0pa3yroluXcsl BEIIECTB, TEIJIOBOMY 3(DQeKxTy, HampaBiIeHHUIO,
U3MEHEHUIO CTENEHEHl OKHUCIIEHUS JJIEMEHTOB, OOpa3yloIUX pearupyronme
BEILIECTBA, (ha3e, NCMOIb30BAHUIO KaTaau3aTropa.

[TonsiTHe 0 CKOPOCTH XUMHYECKOM peakuuu. PakTopbl, BIHSIOINIME Ha
CKOPOCTh XMMHYECKMX pEaklMil: MpUpoja pearupyrolux BelIecTB, UX
KOHIIEHTpalusi,  TeMIlepaTypa,  IUIOMAAb  CONPUKOCHOBEHUS,  HaJu4He
Karanuszaropa. Karamus.

JdeMoHcTpauuu.
o (O3HaKOMJICHHUE C KOJUIEKIHUSIMU METAJIJIOB U HEMETAJIJIOB.
o (O3HaKOMJIEHHE C KOJUIEKIHUSIMU OKCHJIOB, KHCJIOT U COJIEH.
e 3aBHCHUMOCTb CKOPOCTH XMMHMUYECKON pEAKUMU OT MPUPOJbI PEATHPYIOLINX

BCIICCTB.
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e 3aBUCUMOCTh CKOPOCTM XUMHUYECKON peakuuu OT KOHIIEHTpAIUU
pearupyronmx BeecTB.
e 3aBUCMMOCTh  CKOPOCTM  XMMHYECKOM  peakuuu  OT  IUIOIIAJU
CONPUKOCHOBEHHUSI pEAruPYIOIIUX BEIIECTB («KUIISIINMI CII0I»).
e 3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakiuu OT TeMIepaTypbl
pearupyronmx BemiecTB.
JlabopaTopHbIie ONbITHI.
1. B3aumoeiicTBie aMMHuaKa U XJIOPOBOJAOPO/Ia.
2. Peakiust HeHTpanu3aium.
3. Habnronenue temnoBoro 3¢ dexra peakiyuy HeuTpain3aluu.
4. B3aumoiericTBre cepHOi KHCIOTHI ¢ okcuaoM meau (I1).
5. Paznoxenue nepokcuia BoJopoaa ¢ MOMOIIBIO KaTana3sl KapTodens
6. 3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM peaKIui OT IPUPObI pEarupyronmx
BEIIECTB HA IPUMEPE B3aUMOICHCTBUSI PACTBOPOB THOCYIIb(haTa HATPUS U
xJjiopuaa 6apusi, THOCyJb(aTa HATPUS U COSTHON KUCIIOTHI.
7. 3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM PEaKIIUU OT MPUPOJIbI METAIIIIOB MPU UX
B3aUMOJICMICTBUU C COJITHOU KUCJIOTOM.
8. 3aBHCUMOCTH CKOPOCTH XUMUYECKOHN PEAKITUU OT MIPUPOILI KUCIIOT TIPH
B3aUMOJICICTBUU UX C KEIIE30M.
9. 3aBUCHMOCTBH CKOPOCTH XMMHUYECKOHN PEaKIIuu OT TeMITepaTyphl.
10.3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIUU OT KOHIIEHTPAIUH.
11. 3aBUCHMOCTBH CKOPOCTH XMMHUYECKON PEaKIIUK OT IUIOMIAAN COIPUKOCHOBEHUS
pearupyrommx BeecTB.

12. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEakIMM OT KaTaau3aTopa.

XHMHYECKHE PeaAKIIUM B PACTBOPAX 3JIEKTPOJIUTOB
[lonsiTue 00  SIEKTPOIUTHUECKON  JUCCOLUMALUHU. DJEKTPOIUTHl U

HEOJICKTPOJIUTHI. MexaHu3m I[I/ICCOHI/IaL[I/Iﬁ QJICKTPOJIUTOB C pPa3IMYHbIM
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xapaktepoM cBsi3u. CTeneHb >JEKTPOIUTHYECKOW auccouuanuu. CuiibHbIE U
c1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE  TOJIOKEHUS TEOPUHM  DJIEKTPOJUTUYECKOM  JUCCOLMALIHH.
Knaccudukanus noHOB W WX cBoWcTBa. KHCIOTHI, OCHOBaHWS W COJIM Kak
ANEKTPOIUTHL. VX KiIaccudukaius 1 1uccouanus.

OO0mre XMMUYECKHUE CBOWCTBA KHUCIIOT: U3MEHEHUE OKPACKU WHIUKATOPOB,
B3aMMOJICHCTBUE C METAJUIAMH, OKCHJIAMHU U TMAPOKCHUIAMH METAJUIOB U COJISIMH.
MosnekynspHble ¥ HOHHBbIE (TIOJIHBIE M COKpAIIEHHbIE) YPAaBHEHHS PEaKIUi.
XHAMHUYECKUM CMBICI COKPAIIEHHBIX YPABHEHUM. Y CIIOBHS INMPOTEKAHUS PEAKLINN
MEK]Ty JIEKTPOJINTAMH J0 KOHIIA. PST aKTUBHOCTH METAJLIOB.

OO0mue XMMHUYECKHE CBOMCTBA IEJIOYEH: B3aUMOJICHCTBHE C KHCIIOTaMH,
OKCHJAaMU HEMETAIUIOB, cOJsIMU. OOIIMEe XMMUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUN: B3aUMOJICUCTBHUE C KUCIOTAMU, PA3JIOKEHUE IIPU HATPEBAHUM.

OOmue XUMHUYECKHE CBOMCTBA CpPEAHUX COJICH: B3aMMOJICHCTBUE C
KHCJI0TaMH, IIeJIOYaMH, COJISIMU M MeTajliaMu. B3aumoaeiicTBUEe KUCTIBIX COJIeH CO
IEJI0YaMHU.

['unponus, kak 0OMEHHOE B3aMMOJICUCTBHE COJel ¢ BoAoi. ['umponus conu
CUJIBHOTO OCHOBAaHMS U CIa00H KUCIOTHI. ['MIposu3 coiin ciiaboro OCHOBaHUS U
cuibHOM kucioTel. [lkana pH.

CBoiiCTBa KHUCIIOT, OCHOBaHUW, OKCHJOB M COJIEl B CBETE TEOPHUH
ANEKTPOJIMTUYECKOW  THUCCOLMAIMM U OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIuu.

JdeMoHcTpauuu.
e lcnbITaHKe BEIIECTB U X PACTBOPOB HA AJIEKTPONPOBOJAHOCTD
e 3aBHUCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT KOHIICHTPAILUH.
e JIBMmKEHHE OKPAIICHHBIX HOHOB B 3JIEKTPUYECKOM TTOJIE
e OrmpeneneHue xapakrepa Cpeabl B paCTBOPax COJIEH.
JlabopaTopHbIe ONbITHI.

13. ducconmanus cnadblX 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOU KHCIOTHI.
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14. I3meHeHre OKpacKu MHIUKATOPOB B KUCJIOTHOM cpe/ie.
15.Peaknus HEUTpaIM3aIlluy pacTBOPa MIETOYHN PA3INIYHBIMU KUCIOTAMH.
16. ITonyuenue ruapokcuaa meau(ll) u ero B3aumoelcTBHE ¢ pa3TUYHBIMU
KHUCIIOTaMH.
17. BzauMojeicTBre CUIIBbHBIX KUCTOT ¢ okcuaoMm meau(1l).
18-20. BzanmopeiicTBre KUCIOT C METAJLIAMHU.
21. KayecTBeHHas peakius Ha KapOOHAT-UOH.
22. Tlony4yenue CTyIHA KPEMHUEBOU KUCIOTHI.
23. KauecTBeHHasl peakiys Ha XJIOPUI- WU CYIb()aT-UOHBI
24. VI3MeHeHne OKpacKy MHIUKATOPOB B IIEIIOYHOMN Cpeie.
25. B3aumoieiicTBHE MeIoUYei C YIIICKUCTBIM Ta30M.
26. KauecTBeHHast peakiiysi Ha KAaTHOH aMMOHHUSI.
27. ITonyuenne runpokcuna meau(ll) u ero paznoxxenue.
28. B3aumoeiicTBre KapOOHATOB ¢ KUCIIOTAMHU.
29. Tlomyuenune ruapokcuna xemnesa(lll).
30. BzaumopeiictBue xene3za ¢ pactBopom cyibhara meau(Il)
IIpakTnyeckue padoTbl
1. CBoiicTBa KUCJIOT, OCHOBaHM, OKCUJIOB U COJIEH B CBETE TEOPUU
ANEKTPOTUTHICCKOMN TUCCOIUAIINN U OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKumit
HeMeTanbl u MX coeIMHEHUSA

CrpoeHne aroMOB HEMETAUIOB W UX mnosioxkeHue B [lepuogmueckoit
cucteme. Psin anekTpoorpuniareabHOCTH. KprcTamummueckne peméTkn HeMeTaioB
— TMPOCTHIX BemecTB. AutoTporus U €€ mnpuunHbl. DU3NYECKHe CBOWCTBA
HeMeTauioB. OONMe XMMHYECKHE CBOWCTBA HEMETAIOB: OKHUCIUTEIBHBIC H
BOCCTaHOBUTEJIHHBIC.

["asorensl, cTpoeHHE WX aTOMOB W MoOJieKyn. du3ndeckne W XUMHUECKHE

CBOMCTBA TajJOrCHOB. 3aKOHOMCpHOCTI/I W3MEHEHHSI CBOMCTB TaJIOTCHOB B
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3aBUCUMOCTH OT uX mnosioxkeHuss B llepmogmueckon cucreme. Haxoxnenue
rajioreHoOB B MPUPOE U UX MOJyUYCHHE. 3HAYCHUE U MPUMEHEHUE raJIOT€HOB.
M COOTBETCTBYIOIIME WM KHCJOTHI: IUIABUKOBAS,

["anoreHoBo10pOIBI
"anoreHuael.

COJIsIHAs, OpOMOBOJOPO/HASI, HWOJOBOJOPOIHAS.
[IpuMeHEeHHEe COSAMHEHUN TaJOTCeHOB U HX

KauecTBeHHBIE

pC€akKOuM Ha TaJOICHUI-HMOHBI.

OnosoruyecKas pob.
O6mras xapakrepuctuka 3meMeHToB VI A — rpynmel. Cepa B npupojie u eé

IMOJIYyUCHHUC. AHHOTpOHHLIe MOI[I/I(l)I/IKaI_[I/II/I CCpBl N HX cBoMcTBa. XHMMHYECKHE

CBOKCTBA CEPBI U €€ NMPUMEHEHUE.
CTPOEHUE  MOJICKYJIBI,

CI)I/I?)I/I‘—IGCKI/IG nu XUMHNYCCKUC,

CepoBoaopo:
nosiyuenre u 3HadeHue. CepoBonopoaHas kuciota. Cynbpuisl U UX 3HAUYCHHUE.

JIroMUHODOPBL.
Oxkcun cepri(I1V), cepruucras kucnora, cynbpurhl. KauecTBeHHas peakuus

Ha CyJTb(OUT-HUOH.
Oxkcun  cepoi(VI),

KauectBennas peakiust Ha Cyab(haT-uoH.
CepHas KuCJIOTa — CUIIBHBIN 251eKTpoauT. CBONCTBA pa30aBICHHON CEPHOM

cepHas KucloTa, cyhbdarel. Kpucramioruaparsl.

KHCJIOTBI, KaK TUITAYHOM KHUCJIOTHI: BSaHMOI[CfICTBﬂe C MCTaJlllaMH, OCHOBHBIMHU U

aM(OTEepHBIMU OKCHUJAMHU, OCHOBAaHUSMU U aM(POTEPHBIMH THUIPOKCHIAMH,

consimu. KauecTBeHHas peakiys Ha Cyab(haT-HuoH.
OO6mas xapakTepucTuka 3JIeMeHTOB VA rpymmbl. A30T, CTPOCHHE aToMa U

MOJICKYJIbI. dusznyeckue U XMMUYECKUE CBOMCTBA U IMPUMCHCHHC a30Ta. A3oT B

IPUPOJIE U €r0 OMOJIOTUYECKAs POJIb.
AMMMAK, CTPOCHHUE MOJIEKYJbl U (PU3nyYecKue CBOMCTBA. AMMHUayHas BOJa,

HALIATBIPHBIM  CIUPT, TUAPAT aMMuaka. JlOHOPHO-AaKUENTOPHBIA MEXaHU3M

O6paSOBaHI/I$I KaTHoHa aMMOHMA. BoccTanoBuTenbHBIE CcBOMCTBA amMuaka. Comnn
AMMOHHA U UX IPUMCHCHHC. KauecTBennas peakuusa Ha KaTUOH aMMOHHMA.

Okcuapl a3oTa: HECOJeOoOpa3yIIIMe U KUCIOTHBIE. A30THCTas KUCIOTa U

HUATPUTHI. A30THAsI KACIIOTA, €€ MOJIydeHue U cBorcTBa. Hurparsl.
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dochop, crpoerme atoma u amiorpomnms. Dochuapl. Dochun. Oxcupg
docdopa(V) u oprodochopuas kuciora. Docharsl. DocdopHbie ymoOpeHUS.
HNucekTniuabl.

Ob6mas xapakTepucTuka 3meMeHToB [V A- rpymmbl: 0COOEHHOCTH CTPOCHUS
aTOMOB, TIPOCTBHIX BEIIECTB M COCIMHEHUN B 3aBUCUMOCTH OT TIOJIOXKEHUS
anemeHTOB B [lepuonnueckoi cucteme. Yriaepos. AJUIOTPONHbIE MOJIU(DUKAIIUN:
anmMas, rpadut. AMOpGHBINA YIIepoa U €ro copTa: caka, aKTHBUPOBAHHBINA yTOJIb.
AncopOrus. XuMudeckue cBoMcTBa yriaepoja. Kokcoxumuyeckoe mpou3BOACTBO
u ero npoaykius. Kapoumasr.

Oxkcupn yraepona(ll): crtpoeHue MOJEKyJbI, MOJY4Y€HUE U €r0 CBOMCTBA.
Oxkcun yraepoga(IV): crpoeHne MOJEKyJbl, TOJy4Ye€HHE U €ro CBOMCTBA.
VYronbHas kucnora. Cojid yrojbHOW KHUCJIOTHI: KapOOHAThl U THAPOKAPOOHATHI.
Texuudeckas u uImieBast cojaa.

Heoprannueckue n opraHndeckue BELIECTBA. Y TJIEBOAOPObI. XUMUUYECKOE
CTPOEHHE OPTaHUYECKUX BEIIECTB, KaK MOPSIAOK COCTUHEHUSI aTOMOB B MOJIEKYJIe
10 BaJIEHTHOCTH.

MertaHn, 3TaH, Kak NpeJelbHbIE YIJIEBOAOPOAbl. JTUJIEH M AlETUIICH, KaK
HeTpe/elbHble  (HEHACBIIIEHHbIE) YIJIeBOAOPOJbl. ['OpeHHe YrieBOJIOPOIOB.
KauecTBeHHbBIE peaKIuy HA HENPEAEIbHbBIE COEAUHEHUS.

OTUTIOBBIM CIIUPT, €ro TMOJyYeHHE, NPUMEHEHHE U (PU3UOJIOTHYECKOE
nericrBue. TpexaroMHbId cnupT TidnepuH. KadyecTBeHHass peakuumss Ha
MHOTOATOMHBIE CIIUPTHI. Y KCYCHAs — PEJICTABUTEIb Klacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoicTBa. KpemHuii B mnpupoje.
Cunmnnuast u cunad. Okeup kpeMuusi(I'V). KpemuueBas kuciora u €€ comiu.

[TpousBoacTBO CTCKJIa U IIEMEHTA. [Ipoayxuus CUJIMKATHOU
MPOMBIIIJIGHHOCTH:  ONTHUYECKOE  BOJIOKHO, Kepamuka, (apdop, dasHc.

OnTuyeckoe BOJIOKHO.
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Hemeramnsl B mpupone. @pakuyoHHass NEPEroHKa KUIKOTO BO31yXa, Kak
croco® MoJy4deHHs KHUCIopoja, a3oTa, aproHa. [lomydenue docdopa, kpemHus,
XJIopa, noAa. DIEKTPOIU3 PACTBOPOB.

[lonydyeHne CepHOM KHUCIOTBI: CBIPbE, XMMH3M, TEXHOJOTHUYECKAs CXEMa,
METOJ] KHIISIIEro CJIOS, MPUHUMUIIBI TEIUIOOOMEHA, TPOTUBOTOKA M IUPKYJISALIHH.
OneyM. IIpon3BoACTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHUECKAS] CXEMA.

JdeMoHCcTpaIMuK

e KoJuiekuus HEMETaJUIOB.
e Mozaenn  KpPUCTAUIMYECKMX  PEMIETOK  HEMETAUIOB:  ATOMHBIE U

MOJIEKYJISIPHBIE.

e (O30HATOp M MPUHIUIBI €70 PAOOTHI.

e [‘OopeHHe HEMETaJIOB — MPOCTHIX BEIIECTB: cepbl, (hocdopa, IpeBECHOTO

YIS,

e (OOpa3iibl TAJIOTEHOB — MPOCTHIX BEIIECTB.

e B3auMmozelcTBHE rajJIor€HOB ¢ METAJIIAMH.

e BriTecHeHune xj0pa OpOMOM WK M0J1a U3 PACTBOPOB UX COJIEH

e Koutekuus npupoaHbIX COEAUHEHUH XJIOPa.

e BzanmojeicTBuE CEphl C METaJIaMH.

e ['OpeHue cepbl B KHCIOPOJIE

o Komeknus cyab(UIHbIX PY/I.

e KauecTBeHHas peakius Ha CyJIbQUI-HOH

o (OOeciBeYNBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e B3aumopencTBHEe KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJBIO.

e (OOyrnMBaHWe OPraHUYECKUX BEMIECTB KOHIICHTPUPOBAHHOW CEpHOM

KHUCJIOTOM.
e Jluarpamma «CocTaB BO3LyXa»
e Buneodpparments! u cnaiiasl «IItnusu 0azapeny
e [lonmyuenue, coOupanue u pacro3HaBaHUE aMMHaKa

¢ Paznoxenue 6Mxpomara aMMOHUS
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BzanmopercTBue KOHUEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEABIO
['openune u€pHoro nmopoxa

Pa3znoxenue HuTpaTa Kanus U TOPEeHUE APEBECHOTO YTOJbKa B HEM
OO6pa3ipl TpUPOIHBIX coenuHeHui docdopa.

['openue docdopa Ha BO3yXe U B KUCTIOPOJIE.

[Tomyuyenue 6enoro ¢pocdopa v UCIIBITAHUE €TO0 CBOWCTB
Komneknus «O0pasibl IpUPOAHBIX COSTUHEHUN YIiiepoaa

[Toptper H. . 3enunckoro. IlormomeHune axkTUBUPOBAHHBIM YTIJIIEM

PacTBOPEHHBIX BEILIECTB WM I'a30B.

Y CTpoiCcTBO MPOTUBOTrasa

Mogenu MoJIeKyIl MeTaHa, 3TaHa, STUJICHA U alleTUICHA.

B3aumopeiictBue 3TuieH ¢ OpOMHOM BOJOM M pPacTBOPOM IE€pMaHraHaTa
KaJIHSL.

OO01ue XuMHUYecKre CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIIOThI
KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CITUPTHI

Komnekiust «O0pasiibl NpUPOIHBIX COSTUHEHUN KPEMHUSI

Konnekuus crekia, KepaMuky, IEMEHTA U U3AEIUN U3 HUX

Kosmmekus npoayKkium CUiIMKaTHOM MPOMBIIUIEHHOCTH

Buaeodparments! u cnaiinbl «IIpou3BoACTBO CTEKIIA U LIEMEHTa
Komneknus «IIpupoaHeie coeTMHEHNS HEMETAILIOB)

BuneodparmenTs u crnaiipl « PpakiimoHHas IEPEeroHKa KUAKOT0 BO3IYXa»

Buneodparmentst u cnaigel  «[lomydenue Bomopoma, Kuciopoga U

raJIor€HOB AJIEKTPOIUTHYECKUM CITIOCOOOM))

Mopenu annapaTtoB JJis MPOXU3BOJICTBA CEPHOM KUCIIOTHI.
Mopenp KUmsmero ciosl.

Mopenb KOJMOHHBI CHHTE3a aMMHAKA.

Buneodparments! u cnaiinbl «IIporu3BoACTBO CEPHOM KUCIOTHD)

Buneodparments! u cnaitasl «[Ipon3BoacTBo aMmmuakay
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e Komnekuus «CpIpb€ 15 MOTYYEHUS] CEPHOU KUCTOThD)
JlaGopaTopHbIe ONBITHI
31. Pacrio3HaBaHue rajJoreHu1-MOHOB
32. KauecTBeHHBIC peakIuu Ha CyJIb(aT-uOHBI
33. KauecTBeHHast peakiiysi HA KAaTHOH aMMOHUS
34. XumMu4yecknue CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA
35. KauectBeHHble peakiuu Ha (hocaT-noH
36. I[Tomy4yeHne 1 CBOMCTBA yrOJIbHON KUCIOTHI
37. KauecTBeHHas peakiiys Ha KapOOHAT-HOH
38. [IpomyckaHue yrieKuclIoro ra3a 4yepe3 pacTBOp CUJIMKaTa HaTpusl
IIpakTnyeckue padoTbl
2. I3y4eHue CBOMCTB COJITHON KUCIIOTHI
3. 3ydeHue CBOMCTB CEpHOI KUCIOTHI
4. ITonyyeHne aMMuaKka 1 U3y4yeHHUe ero CBOMCTB
5. [NomydyeHue yrieKuciaoro ra3a u u3y4eHue ero CBOMCTB

MeTtasibl 1 ux coequnenns (16 u)

[Tomoxenne meraiuioB B [leprnoandeckoit cucreme XuMuieckux syementos 1. H.
MeHnpneneeBa, CTpOEHHE HX aTOMOB M KpHUCTAUIOB. MeTrammyeckass CBS3b U
METAIINYECKAasT KpUCTAJUINYecKass pelérka. Pu3nyeckue CBOWCTBA METAJUIOB:
ANEKTPO- M TEIUIONPOBOAHOCTh, OTpaXarouiasi CIOCOOHOCTb, TIACTUYHOCTD.
CmutaBel UEPHBIE U LIBETHBIE.
Mertamnbl  Kak BOCCTAHOBUTENU. OJIEKTPOXUMHYECKUM PpANl  HANPSKCHUH.
B3anmoneiicTBue MeTauioB ¢ HEMETaUlaMU, OKCUIAAMH, KHUCIOTaMH, COJIAMH.
AIOMUHOTEPMHUS.
Okcuapl W THIOPOKCHUIABI WIEJIOYHBIX METAUIOB, HMX IIOJYyYE€HHE, CBOMCTBA,
IPUMEHEHNE. BaXHENIINE CONMM IIEJOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU M

HEKWBOW NPUPOJE U B )KU3HU YEIIOBEKA.
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OKcuapl U TUIPOKCUJIBI TIETOYHO3EMEIBHBIX METAIOB, UX MOJYyY€HUE, CBOMCTBA
U npuMeHeHue. Baxkueire conu mENOYHO-3eMEIbHBIX METAJJIOB, UX 3HAYEHUE B
OpUPOE U KU3HU yeroBeka. KapOoHaThl v ruipokapOOHAThI KaJbLIUS.
XKéctkocTh BONBI: BpeMeHHass U MocTosiHHAsA. CriocoObl yCTpaHEHUsS BPEMEHHOMU
#ecTKoCcTH. CrocoObl yCTpaHEHUS MOCTOSSHHOM KECTKOCTU. VIOHUTHI.
CoenvHeHUsT QIIOMUHHMS B IpUpoOAE. XHMHYECKHE CBOMCTBA aJFOMUHUS.
Oco0OeHHOCTH OKCH/Aa U THAPOKCHAA aTIOMUHHUS KaK aM(OTEPHBIX COCIMHEHUH.
Baxkueiiive conu amoMuHUS (XJIOpU, Cyiabdar).
OcobenHoctu cTpoeHus: atoma xenes3a. JKenezo B mpupone. Baxkneitmue pyzabi
xene3a. [lomyuenue uyryna u cranu. Oxcunabl u ruapokcust xenesa(ll) u (110).
Comu sxenesa(Il) u (I11). OOHapykeHHEe HOHOB KaTHOHOB JeJlie3a B PacTBOpE.
3HaUueHNUE COeIUHEHHUH Keie3a.
Koppo3ust xumudeckast ¥ 3JIeKTpOXUMHUUECKas. 3aluTa METAJIJIOB OT KOPPO3HH.
Mertasibl B mpupojie: B CBOOOIHOM BHJIE U B BUJE coenuHenuid. [lonsrue o
METAJLTypTUH. UEpHas u 1LBETHas MeETaJUTyprusl. [Tupomerannyprus,
TUAPOMETALTYpTHs, deKTpoMeTautyprus. JJomennsiii nporecc. [lepepaborka
YyryHa B CTallb. DJIEKTPOJIHN3 PACILIIABOB.
JlemoHcTpanumn

e BizauMmogelicTBUE HATPUS, JUTHS U KAIbIUA C BOAOM.

e [‘OopeHue HAaTpUs, MAarHUS U JKeJie3a B KUCIOPOJIE.

e Bcrbllka TEpMUTHON CMECH.

e B3sanmojelicTBUE CMECH MOPOIIKOB CEPhI U JKeJie3a, [IMHKA U CEPHI.

e BsammopelicTBHE aIIOMUHUSA C KMCIOTaMU, I1IeJI0YaMU U BOJOM.

e B3auMopelcTBUE XKene3a U MEU C XJIOPOM.

e BsanmozjelcTBue MEIH C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTON U a30THOU

KHUCIIOTOM (pa30aBICHHON 1 KOHIICHTPUPOBAHHOM ).
e (Okpacka IJIaMeHHU COETMHEHUSIMH LIEITOYHBIX METAJIJIOB
e (Okpacka IJIaMeHH COEIMHEHUSAMHU MIETOYHO3EMEBHBIX METAIIIOB

e [ammenue U3BECTHU BOJOM.
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e [lomydyeHue KECTKOM BOJBI B3aUMOJECHUCTBUEM YTJIEKUCIIOTO ¢ U3BECTKOBOM
BOJOM.
e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTISTYEHUEM U I00aBKOW COJIBI.
e YcTpaHeHHE MOCTOSHHOMN KECTKOCTH T0OABKOM COJIBI.
e VOHUTHI ¥ MPUHITUIT UX ICUCTBUA (BHACO(PpPArMeHT).
e Koutekuust npupoAHBIX COEAMHEHUIN aJTFOMUHMUSL.
e BuneopparmMeHnTsl u cnaiipl «OKCHU]T ATIOMUHUS U €70 MOAU(DUKALIUID.
o [lomyuenue am(oTepHOro rUPOKCHUJIA ATIFOMUHUS U UCCIEIOBAHUE €TO
CBOVICTB
o Komrekuus «XUMHUYECKUE UCTOUHUKH TOKA»
e Pe3ynbpTarhl IIMTENBHOTO SKCIEPUMEHTA 110 U3YUEHHUIO KOPPO3UHU CTAJIbHBIX
W3EIUN B 3aBUCUMOCTH OT YCJIIOBUU MPOLIECCOB
e Boccranosnenue meau u3 okcuaa meau(Il) Bogopogom
e Bugeodparments! u cnaitapl «II[pon3BOACTBO UyTryHa U CTAII
e BuneopparMeHnTsl u cnaiiapl «3nenus u3 4yryHa u ctaim
e Buaeopparments! u cnaiiabl «I[pon3BoCTBO aTIOMUHUSY
JlabopaTopHbIe ONBITHI
39. BzaumopeiicTBue xenesa ¢ pactBopom cyibdata meau(ll)
40. [Tomy4yeHre N3BECTKOBOM BOJIBI U OTIBITHI C HEH
41. [lonyuyenue ruapokcuaos xeneza(ll) u (I11)
42.KauecTBEeHHBIE PEAKIIUHA HA KATUOHBI Keje3a
IIpakTnueckue padoTbl
6. [lomydyeHue >kecTKOi BOJbI U CIIOCOOBI €€ yCTpaHEHUS
7. PenieHne 3KkCiepuMEHTaIbHBIX 3a7a4 10 TeMe «MeTalibh»
XuMHuA U OKpY:Ka0LIasa cpeaa
Crpoenne 3emnu: sSApO, MaHTUA, 3€MHas KOpa, WX XHUMHYECKHM COCTaB.
Jlutochepa n e€ xummyeckuii coctaB. Munepansl. Pyapl. Ocamodabie MOPOIHL.
[Tone3nbie uckomaeMble. XUMUYECKAN COCTaB ruapochepbl. XUMUYECKAA COCTaB

aTMocdephl.
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HcTOYHUKH XUMHYECKOTO 3arps3HEHUs OKpyKawomed cpenbl. [nobanbHble
AKOJIOTHYECKHE TMPOOJEMBbI UYEIOBEYECTBA: MAPHUKOBBIM 3(PQEKT, KHUCIOTHBIC
JIOK]TM, O30HOBBIE JBIPbI. MEXIyHApOAHOE COTPYIHUYECTBO B OOJACTH OXPaHbl
OKPY’KaIOIIEH Cpeibl OT XUMUUYECKOTO 3arpsi3HEHUS. «3eIEHast XUMUSD.
MapkupoBKka yMaKOBOYHBIX MaTEpUANIOB, SJEKTPOHUKU U OBITOBOM TEXHUKH,
IPOJIYKTOB MUTAHUS, STUKETOK 10 YXOY 3a OHECHKIOMU.
JdeMoHcTpanuu

e BuneodparmeHTs! u cnaiipl « CTpoeHUe 3eMIIM U €€ XUMUUECKUN COCTaB»

e KoJuekuus MUHEPAJIOB U TOPHBIX MOPOJ

e Komnekuus «Pyab1 MeTamioB»

e Buaeodpparmentsl U caaigpl «l 7m00aNbHBIE HSKOJIOTHYECKHE MPOOJIEMbI

YEeJI0BEYECTBAY

e BuaeopparMeHThI U CIalIbl O CTETIEHH SKOJIOTUYECKON YMCTOTHI TOBapa
JlabopaTopHbIe ONBITHI
43. V3y4yeHue rpanuTa
44, U3yueHue  MapKUPOBOK  PA3JIUYHBIX  BUJIOB  MPOMBIIUICHHBIX U
IPOJIOBOJILCTBEHHBIX TOBAPOB

O06001meHne 3HAHNH O XMMHUM 32 KyPC OCHOBHOM mK0JIbL. [loaroroBka k

OCHOBHOMY rocy1apCcTBEeHHOMY IK3aMeHY

CrpoeHue aTtoMa B COOTBETCTBUU C IOJIOKEHUEM XUMHUYECKOTO 3JIEMEHTa B
ITepuoauyeckoit cucreme. CTpoeHHWE BeEIIECTBA: XHMMHYECKas CBs3b U
KPUCTATMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX AJIEMEHTAMHU
MPOCTHIX BEIIECTB (METAUIOB, HEMETAUIOB, OJIATOPOJHBIX Ta30B) OT IMOJOKEHUS
anemeHToB B Ilepuogudeckoil cucteme. THIOIOTHUS HEOPTaHUYECKUX BEIECTB,
JieJIeHUe WX Ha KJ1acchl U rpymisbl. [IpeacraBurenu.
[Ipu3zHakn © yCIIOBUA MNOPOTEKAHUS XHUMHUYECKUX peakuuid. Tumosorus
XUMUYECKUX PEaKIMi MO pa3Iu4yHbIM OCHOBAHMSIM. Peakiuu MOHHOTO OOMeEHa.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC pCaKnuu.
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XUMHUYECKUE CBOWCTBA ITPOCTBIX BEIIECTB. XAPAKTEPHBIE XUMUYECKUE CBOWCTBA
COJICOOpa3yIOMMX OKCHIIOB, THAPOKCHUIOB (OCHOBAHHM, KUCIOT W aM(pOTEPHBIX

TUIAPOKCHUIOB), COJICH.



IIpumepHOe TeMaTHUYECKOE IJIAHUPOBaHNE Kypca 7 Kjiacca

(1 g B Hexes10, Beero 35 4, 3 HUX 1 4 — pe3epBHOE BpeMs)

NeNe Tema ypoka Conep:kanue ypoka XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
YPOK o0yyaromuxcs (Ha ypoBHe yueOHbIX JAeiicTBH)
0B
n/n
1—A4 IMpeamer XuMUM U METOIbI €€ u3ydeHus (4 )
1 [Ipeamer xumun 3HaueHNe XMMHUU B KU3HU COBPEMEHHOTO 4esoBeKa. | OO0vbiAcHAmMb NUANEKTUKY B3aUMOOTHOIICHUN YelIoBeKa
Tena u BemectBa. CBoiicTBa BemiecTB. [IpuMeHeHne | U TPUPOIBI, ULTIOCMPUPO8ams €€ TPUMEPAMHU.
BEIIECTB HA OCHOBE UX CBOMCTB. Xapaxmepuzoseams IpeaAMET XUMHHU.
JleMoHCTpanum. Konnexkuus CTEKJIIHHOM | Pasziuyams Tena v BEeIECTBA.
xumuueckon nocyasl. Komrekumst wuspenuii w3 | Xapakmepuzoséamv ~— CBONCTBA  BEIECTB  KaK  HX
QIIFOMHUHMS U €0 CIUIaBOB WHJUBUlyaJIbHbIE TPU3HAKHU.
Yemanaenueams ~ TpPUYMHHO-CIIECTBEHHBIE  CBS3H
MEXJIy CBOHCTBaMHM BEUIECTB U OOJAcTIMHU  HUX
IIPUMEHEHHS.
Onucvieamb CBOWCTBA HEKOTOPBIX  BEUIECTB 11O
OIPEENEHHOMY IIJIaHy
2 SABnenus, @dusznueckue SBICHUS U XMMUYECKHE peakuuu. | Pasiuuams QU3NUECKUe M XUMHUYECKHUE SBJICHUS,

MMPpOUCXOAAIINC C

BCH_IGCTBa, YHaCTBYIOIIIUC B pPCaKNUU: HCXOIAHBIC

HUCXOJHBIC BCUICCTBA U MPOAYKTHI pCAKIIUU.
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BCIICCTBAMU

BEIIECTBA M  MNPOAYKTHI  peakuuu. IlpusHaku

XAMHUYECKHUX peaKIvii: H3MEHEHHE LIBETA,
BBITIAJICHUE WJIM PACTBOPECHHME OCAIKa, BBIJICICHUE
rasa, BbIJICJICHUE WM IOIVIOIIEHHE TEMIOTHI U CBETA,
MOSIBJICHHUE 3al1axa.

Jdemoncrpanun. [lomydyeHue yriaekuciaoro rasa u
H3BECTKOBOM

€ro  B3aUMOJIENCTBUE C BOJIOM.

B3anmopeiictBue pacTtBopa NUIIEBOM  COIObI  C
YKCYCHOM KHCJIOTOM. B3aumonencTBue pacTBOpOB
MCJHOT'O KYIIOpOCa M HAaIAaTBIPHOI'O CIIMPTA.

[Tomxuranue MepCcTIHOW HUTH

Yemanasnuseames B3auMOCBSI3H MCKAY XUMHYCCKUMU

SBJICHUSIMU u IIPU3HAKAMH, KOTOpbIE ux
COIIPOBOXKAIOT.
Obvacuams ~ TPU3HAKK  XUMHYECKHX  pEaKIHi

pasiiniusiMu B CBOMCTBaX pCarcHToB U INPOAYKTOB

HaOnronenue n
IKCIIEPUMEHT B

XUMHHN

N3yuenue miaMeHu cBeYM U CIUPTOBKU. ['Mnores3a u
BbIBOJI. OpopMiieHrE Pe3yIbTaTOB IKCIIEPUMEHTA.
JlaGopaTopHble  ONBITHI.

N3yuenne crpoeHus

IJIaMCHHU CBCYU U CIITUPTOBKU

Xapaxmepuszosams ~ OCHOBHBIE  METOIBl  HM3YUCHHS
€CTECTBO3HAHUS: HAOIIOICHHUE, SKCIIEPHUMEHT.
Ilpeonazams  criocoObl  (PUKCUPOBAHUS PE3YJIHTATOB
IKCTIEPUMEHTA.

Habniwooams 3a TOpeHHEM CBEYU M U3)Yamb CTPOCHUE
IUTAaMEHH.

Dopmynuposams IpaBHUia ONTUMATBHOTO HATPEBAHMUS C
UCIIOJIb30BaHUEM TITAMEHH.

Cobnooame TpaBUila TEXHUKH OE€30MacCHOCTH MpHU

paboTe ¢ HarpeBaTeIbHBIMH IIPHOOpaMH
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4 [TpakTudeckast pabora | 3HAKOMCTBO ¢ JaOOPATOPHBIM 000PYTOBAHUEM. Pabomams ¢ nabopatopHbIM 000pPYIOBaHHEM U
Nel [IpaBwmiia TeXHUKH OE€30MACHOCTH MPHU PabOTE B HarpeBaTebHBIMH NPHOOPAMH B  COOTBETCTBHU C
KaOMHETe XUMHUH NpaBUJIAMU TEXHUKHU 0€301TaCHOCTH.
Habnwooams 3a cBOWCTBAMU BEIIESCTB U SBJICHUSMH,
MPOUCXOISAIIMMU C BEIICCTBAMH.
Onucvieams XUMHYECKUN DSKCIIEPUMEHT C TIOMOIIBIO
pYycCcKOro (POJHOTO) SA3bIKA U A3bIKA XUMHH.
Ob6obwams pe3ynbTaThl HAOMIOACHW B (hOpME BBIBOJA
Ha OCHOBE ITPOBEIEHHOTO IKCIIEPUMEHTA
5—6 CTpoeHue BelIeCTB U UX arperaTHbie COCTOsIHUS (2 )
5 CrtpoeHue BeniecTB ATOMBI U MOJICKYJIBI. ObvscHAmMb, 9TO TAKOE AaTOMBI, MOJIEKYJIbI, HOHBI.

Huddysus. bBpoyHoBckoe nBuxkeHME.

OCHOBHBIE  TIOJIOKEHUS  ATOMHO-MOJIEKYJISIPHOTO
yueHusi. MoHBL.

BemectBa MONEKYJIIPHOTO M HEMOJEKYJISPHOIO
CTPOEHHS.

demoncrpauuu. {uddys3us mepmanranara Kaiaus B
BOJIE.
JlabopaTopHble OIBITHI. HaGnronenue 3a
OpOYHOBCKUM JBIKEHHEM (JIBHKEHHE YaCTHI] TYIIN

B Boae). Auddy3us KOMIOHEHTOB J[1€30/10paHTa B

Apaymenmuposamu peaIbHOCTD CYLIECTBOBAHMUS

MOJIeKyd sABIeHMAMU aupdy3un u  OpOyHOBCKOTo

JIBYDKEHUS.
Dopmynuposams ~ OCHOBHBIE  TIOJIOKEHUS  aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Paznuuamo BEILIECTBA MOJIEKYJISIPHOTO u

HEMOJICKYJIIPHOT'O CTPOCHHUA
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Bozayxe. Juddysus caxapa B Boae

6 ArperatHble I'azer. JKuaxoctu. Tsépable BemectBa. B3anMmusle | Pasiuuams TPU arperaTHbIX COCTOSIHUS BELECTBA.
COCTOSIHUS BELIECTB MepeXopl  MEXAY arperaTHbIMU  COCTOSHUSMU | Ycecmanaenueams B3aUMOCBS3M MEXKIY HUMU Ha OCHOBE
BELIECTBA: BO3TOHKA (CyOinManus) 1 1ecyOnumaniusi, | B3auMHBIX IEPEX0I0B.
KOHJIGHCAllUsI W WCMapeHue, KpUucTau3auus u | Auiocmpuposams 3TH EPEXO0Ibl IPUMEPAMH.
TJIaBJICHUE. Habniwoams XuUMHYECKUN OKCIIEPUMEHT U  Oenamb
Jdemoncrpanun.  CoOupanue  mpubopa A7 | BBIBOJBI HA OCHOBE HAOIIOACHUIA
MOJIyYEHUS Ta3a U MPOBEPKA €ro Ha FepPMETHYHOCTD.
Bosronka cyxoro npaa, nofa win HaQTaauHa.
JlabopaTopHble ONbITHI. ATperatHble COCTOSIHUS
BOJIBI.
7— Cwmecu BeuiecTs, ux cocran (5 4)
11
7 Uucteie BemectBa U | Yucrtele BemectBa M cMecd. ['omoreHHble U | Pasauyams 4UCThle BEUIECTBA U CMECU; TOMOTE€HHBIE U
cMecH rereporeHHsle cMmecu. [a3000pa3Hble, JXKUIKUME U | TETEPOT€HHbIE CMECH; TIa3000pa3Hble, KHUAKUE U
TBEPJIBIE CMECH. TBEPJIBIE CMECH.
JdemoncTpauuu. Paznmunbie oOpas3iel mpamopa. | Mumocmpuposams pa3In4YHbIe THIIBI cMeceit
Konnexuust MUHEPaIoB ¥ TOPHBIX TIOPOJT npuMepamMu
8 l"azoBbIE cCMecH Bo3nyx — mnpuponnHas rasoBas cmech. CocrtaB

BO3yXa. OO0bnémHas JOJII KOMIIOHEHTa TIa30BOM.

Pacuérel ¢ ucnonap30BaHUEM MOHATHS «OOBEMHAS

ObvsacHamyb, 4TO BO3AYX — NPHUPOJIHAS Ta30Basi CMECh.

Xapaxmepusoéamsb 00BEMHYIO OO KOMIIOHEHTa

ra3oBOM CMECH U Ha 3TOM OCHOBE — COCTaB BO3/yXa.
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J0JIs1 KOMIIOHCHTA CMCCH»

Ilposooums pacy€Tbl C UCHOJIB30BAHUEM TMOHSITHS

«00BéMHas J0JI1 KOMIIOHCHTAa CMCCH)»

9 MaccoBas nonst | PactBopbl, pacTBOpUTEh U paCTBOPEHHOE BEIIECTBO. | Xapakmepuzosams PpPAaCTBOPEHHUE U PACTBOPBI, Kak
pacTBOPEHHOTO [lonsTne o KOHIEHTPAllUu  PacTBOPEHHOTO | (pU3nUecKoe SBJICHHE.
BEILIECTBA BEILIECTBA. Pa3znuyams pacTBOpUTENb U paCTBOPEHHOE BELIECTBO.
MaccoBas 105151 pacCTBOPEHHOIO BEIIECTBA U pacdeTsl | Xapakmepuzoeams MAaCCOBYIO JOJIIO PACTBOPEHHOTO
C MCIIOJIb30BAaHUEM STOTO IMOHSTHS. BEIIIECTBA.
JemoncTpanun. BuneopparmeHT no odHapyxenuto | [lpogooums pacu€Tbl C HCIOIB30BAHHUEM TOHATHUS
00BEMHOM JOIM KUCIIOPO/Ia B BO3AYyXE «MaccoBasi J10JIs paCTBOPEHHOTO BELIECTBAY.
10 | [IpakTudeckas pabora | [IpuroroBieHne pacTBopa ¢ 3aJaHHOH MacCOBOWM Pabomams ¢ maGopaTopHbIM O0OpYJOBaHHEM W
Ne 2 JI0JIel pacCTBOPEHHOIO BEILIECTBA U3MEPUTENbHBIMA  MIPHOOpaMU B COOTBETCTBHH C
paBHJIaMU TEXHUKH O€30MaCHOCTH.
Ilposooumsb pacy€Thl C WCMOJIB30BAHUEM TOHSATHUS
«MaccoBasi 107151 PaCTBOPEHHOTO BEIIECTBAY.
Habniooams 3a cBOMCTBaMU BEUIECTB U SIBICHUSMH,
MPOUCXOSIIMMU C BEIIECTBAMHU.
Onucvieams XUMUYECKHN SKCIEPUMEHT C MOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH.
O606wamsb pe3ynbTaThl HAOMIOAEHUH B (hopMe BbIBOJA
Ha OCHOBE MPOBEJAEHHOTO IKCIIEPUMEHTA
11 MaccoBas noiis | [Tonsitne 0 TexHUueckoM oOpasiie, 00 OCHOBHOM | Ycmauasnueames — aHAIOTHM — MEXKIY  HOHATHSIMU
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npuMecen

KOMIIOHEHTE U O IpuMecu. MaccoBas 10151 IPUMECH.
Pacuérel ¢ wucnonb3oBaHHEM TMOHATHS «MaccoBas
JIOJIST TPUMECE».

JdeMoHcTpanuu.

BuneodparmeHntst u craiabl MpPaMOpPHBIX
apredakToB. BupeodparMeHTsI M CITAWIBI W3ICTHA
U3 BellecTB 0c000i uncToThl. Komnekiys ObITOBBIX,
KOHIUTEPCKUX M MEIUIUHCKUX cmeced. OOpasibl
MEIUIMHCKUX U THIIEBBIX PAaCTBOPOB C YKa3aHUEM
MaccoBOW 70U KomMnoHeHTa. Dddext Tunnans mis

KOJUIOUJHBIX PACTBOPOB U I'a30BBIX B3BeceH

«MaccoBasi  JI0Ji1  pacTBOPEEHHOIO  BEUIECTBa» WU

«maccoBasd J0J1d HpHMeCCfI ».

IIposooums  pacu€rbl C  UCIOJIB30BAaHUEM  3TOrO
HOHATHS.

Hnnrocmpuposams ~ CTENEHb  YHCTOTHI  BELIECTB
IpUMepamHu.

12— du3znyeckue siBjieHus B xumuu (3 1)
14
12 | Hekoropsle ciocoObl | Pa3nenenne cmeceli Ha OCHOBe pa3nuuuil B | Xapakmepuzoéams CHOCOOBI pa3fefieHus cMmeced Ha
paszeneHus cMecen ¢buznyecKkux CBOMCTBax ux KOMIIOHEHTOB. | OCHOBE DPa3IWyuii B (U3MYECKUX CBOICTBaX HX
OtcrauBanue. [lexantanus. LlenTpudyruponanue. | KOMIIOHEHTOB.
QunbTpoBaHHe U QUIBTpAT. YCTaHOBKAa s | Pasiuuams OTCTanBaHUe, AEKaHTAIUIO, aJICOPOIHIO,

¢unbTpoBaHMs U MpaBuiia paboThl ¢ Hell. beiToBBIE

¢bunabTpbl  Ans  BoAbl. AjcopOuus. YCTpoicTBO

MPOTHUBOTa3a.

JdemoncTpanuu. PasneneHue cmecu MOPOIIKOB

¢bunbTpoBaHHe, HEHTPUPYTUPOBAHHE.
IIpusoOoums npUMepbI HCIOIB30BAHUS ITUX CIIOCOOOB
paszeneHus cMeceil B ObITY U Ha TPOU3BO/ICTBE.

Habarwooams XuMUUECKHUI SKCIEPUMEHT U Oeiamb
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xene3a M ceppl. OtTcrauBaHue U JEKaHTalUs
M3BECTKOBOIO MOJIOKA WM B3BECH Mela B BOJE.
Pa3nenenne BOIHOM cMeCH PacTUTENIBHOIO Macia ¢
[IOMOLIBIO JICIUTEIIBHON BOPOHKH.
Hentpudyrupoanue (Buneodparment). Komrekmws

CIIaliIoB OBITOBBIX M MPOMBIIUIEHHBIX MPHOOPOB, B

KOTOPBIX pUMEHSeTCs LEHTpU(YrUpOBaHUE.
YcranoBka uis  GuibTpoBaHMS W e€ pabora.
Komneknust ~ ObITOBBIX  (UIBTPOB.  AmcopOrus

KYKYPY3HBIMU IIQJIOYKaMH I1apOB MaXy4duX BELIECTB.
Komnekuus moBsS30K U pecriupaTopoB.
JlaGopaTopHbIe ONBITHI.

dnoranus CCPBbI U3 CMECHU C PCUYHBIM IIECKOM

BBIBOJIBI HA OCHOBE HAOIIIOACHUI

13

Juctunnsus,

MeperoHka

nim

JuctrinmupoBaHHass Bojga M €€ TOJIyYEHHE.

Ileperonka nedru. HedprenpoaykTsr.
JdemMoHcTpanum.

VYcraHoBKa ISl TIEPETOHKHU JKUIKOCTEeH U €€ paboTa
BOJIBI).

(HOHy‘IeHI/IC I[HCTHHHHpOBaHHOﬁ

Buneopparment  «PekTHdUKaMOHHAsS ~ KOJOHHA

He(dTenepepabaTbIBalONIero 3aBoja M cxema eé
«HedT1p "

YCTPOMCTBa». Konnexuus

Xapakmepuaoeamb NEPCTOHKY, WU JUCTUILIIALUIO.

Ycemanasnueams B3auMOCBSI3U MEXIy 3TUM CIIOCOOOM

pasacICHUA cMecelt U ero MPaKTUICCKUM 3HAYCHUCM
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HEPTETPOIYKTHD

[IpakTuyeckas pabora

Ne3

BeIpamuyBanue KpucTamioB COJIH

Koucmpyuposams ~ mpubop  Juisi  BBIpAIIUBaHUS
KPHUCTaJLIOB.

CaMOCTOATENBHO 1PO800UMb IKCIIEPHUMEHT.
Habnrooams 3a cBOMicTBAMM BEIISCTB U SBIICHUSIMHU,
MIPOUCXOSAIINMH C BEIIECTBAMHU.

Onucviéambs XUMHUYECKUN SKCIEPUMEHT C TOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA M SI3bIKA
XUMHH.

0Ob606wams pe3ynbTaThl HAOMIOACHUN B (hOpMe BBHIBOJA

Ha OCHOBEC HpOBC}IéHHOFO OKCIICPUMCHTA

14 | [Ipaktuueckas pabora | OUUCTKa MOBAPEHHON COIU Pabomamv ¢ nabopatopHbIM 000pYIOBaHHEM U
Ne 4 HarpeBaTeJbHBIMU NpUOOpaMU B COOTBETCTBHM C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Habniooams 3a cBOWCTBaMHU BEIIECTB U SIBICHUSIMHU,
MIPOUCXOSAIINMH C BEIIECTBAMHU.
Onucvieams XAMHYECKHN SKCIEPUMEHT C IMOMOUIBIO
pyccKoro (pOJHOTO) SI3bIKA U SI3bIKa XUMUH.
0Ob606wame pe3ynbTaThl HAOMIOACHUN B (OpMe BBHIBOJA
Ha OCHOBE MPOBEAEHHOTO YKCIIEPUMEHTA
15— CocraB BemecTB. XumMuueckue 3Haku u ¢popmysl (5 u)
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15 | Xumuueckue BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSIpHOTO | Pasiuuame BEILIECTBA MOJIEKYJIIPHOTO u
AJIEMEHTBI cTpoeHHs. XUMHUECKUN IEMEHT KaK ONpeAesEHHBINA | HEMOJIEKYJISIPHOTO CTPOCHHUS.
BUJ| aTOMOB. XHMHYECKHE 3JEMEHThI B MpHpoje. | O0bAcHAMb, UTO TAKOE «XUMUYECKHIA DIIEMEHT.
DNeMEeHTHBIH cocTaB IIaHeThl 3emiss u  e€ | Onucvlgams XUMUYECKUN COCTaB IUTOCQEPHI.
reojorudyeckux obOosiouek. IlpocTeie U cnoxHble | Xapakmepuzosams MPOCTHIE U CIOXKHbBIC BEIIECTBA,
BElIECTBA. AnnoTtponus u QJIJIOTPOIIHBIE | AJNIOTPOMHIO M aJUIOTPONHBIE MOIU(DUKALIUN
MoaupUKaIIH.
Jdemoncrpanun. Buneodparmentslt u  crnaiiabl
«DJNEeMEHTHBI COCTaB TEOJIOTHYECKUX 000JI0UeK
3emnuy».  AmioTpomus — Kuclopoaa.  Mopenu
(mapocTepKHEBbIE u Crroapra—->bpurieda)
MOJICKYJT Pa3IMYHBIX TPOCTHIX M CJIOKHBIX BEIICCTB
16 | XuMuyeckue 3HaKU. XUMUYECKHE CHUMBOJIBI, WX TpOU3HOIIeHHe U | Omobpasicams XUMHUECKHUE DJIEMEHTHI C TOMOIIBIO
[Tepuoanueckas Ha3BaHMs. OTHMOJIOTMYECKHWE Hayana Ha3BaHUU | XUMUYECKHX 3HAKOB (CUMBOJIOB).

CUCTEMA XUMHYECKUX
anemenToB Jl. U.

Menneneena

XUMHUYECKHUX uIeMeHTOB. [leproguueckas cucrema
xumudeckux snemeHToB J[. M. MenaeneeBa u e€
CTPYKTYpa: nepuoibl (OOJIbIINE U Majbie) U TPYIIIIBI
(rmaBHBle U TOOOYHBIE MOArpymIbl). OTIeNbHBIE
XUMHYECKHX

9JICMCHTOB! OICJII0YHBIC

TPYIIIBI

METalJibl, I'aJIOI'CHBI, 6J'IaI‘OpOI[HBIC rassbl.

Obvsicusims OTUMOJIOTHYCCKUC HaydaJia Ha3BaHUM

XUMHUYCCKUX IJIEMEHTOB U OTACIBbHBIX UX I'PYIIII.

Xapaxkmepuzosamo [Tepronnueckon

CTPYKTYpY

CHCTeMBbI XUMHUUYecKux djieMeHnToB JI.M. Menneneera
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JdemoHcTpanmu. [Tepuoanueckas cucrema

xumuueckux onementoB  JI. WM. MenngeneeBa
(kopoTtkonepuoansii Bapuant). [loprpersr U. .

bepuenunyca u /. 1. Menneneesa

17 | Xumudeckue Xumnyeckue (Gopmyiabl U QopMyibHbIE €AMHMLBL. | Omobpasicams COCTaB BEIIECTB C MOMOIIBIO POpMYII.
(hopMyIIBI. Koaddunmentsr u uaaekcsl. Madopmarnms, kotopyto | Paziuuams kK03 OUIUESHTHI U HHICKCHI.
OTHOCUTENbHBIE HECYT XMMHYECKHE CUMBOIIBI U (DOPMYIIBIL. Xapaxmepuszoéams ~ OTHOCUTEJbHBIE  aTOMHYIO H
aTOMHas U OtHocuTenbHass aToMHas wmacca. OTHOCUTENbHAs | MOJIEKYISIPHYIO MacChl U HAXOOUMb UX.

MOJIEKYJISIpHAsi MacChl | MOJIEKYyJIsipHas Macca M e€ HaxoxkaeHue. MaccoBasi | Onpedensamo uHpOpMAIHIO, KOTOPYIO HECYT
TOJIst JJIeMEHTa B CJIO’KHOM BEIIECTBE. | XUMUYECKHE CUMBOJIBI B (DOPMYJIBI
JlononHuTeNbHAs MHPOpPMALUs, KOTOPYIO HECYT
XUMHUYECKHUe (HOpMYJIIbI

18 | IloBTopenue u TectupoBanmue, pemieHue 3a1a49 ¥ ypakHEHUH 10 Bvinoansims TeCTHI, pewiams 3a1a4d U YIIPKHEHUS 110
0000111€HUE TEMBI. Teme TeMe.

IToaroroska k IIposoOums OLEHKY COOCTBEHHBIX JIOCTUXKEHUH B
KOHTPOJILHOH paboTe YCBOCHHUH TEMBI.
Koppexmuposamb cBOM 3HaHHUS B COOTBETCTBHH C
TUTAHUPYEMBIM Pe3yIbTaTOM
19 | KonrponsHas padora Ne 1. «HwucThle BemecTBa U cMecr. XUMHUECKast CHMBOJIMKAY
20— IIpocTteie BemecTBa (4 1)
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20 Mertamisl Mertannpl: XHMHYECKHE DJEMEHTHl U IIPOCTHIC | Paziuuames METAIbBI —— XUMHWYECKHE DIEMEHTHI U
BellecTBa. MeTalulbl W CIUIaBBI B HCTOPHH METAILTB — TPOCTHIE BEIIECTRA.
YeJIOBEUECTBA: MEIHBIH, OpPOH30BBIH M JKEJE3HBIN "
Xapakmepuzosamv (HU3NYECKUE CBOHWCTBA METALIOB U
BeKa. 3HaYeHHWE MeTa/uloB U cruiaBoB. OOmme
CILJIABOB.
¢du3nveckne CBONCTBA METAILIOB.
Yemanasnueams ~ NPUUMHHO-CIIEICTBEHHBIE  CBSI3H
JemoncTpanuu. KoJuteKius METaIOB M CILIABOB. N
MEXy CBOMCTBAMHM METAJUIOB U CILJIAaBOB M 00JaCTAMHU
BuneodparmenTsr u cnaiiasl «MeTaibl U CIUIaBbI B
WX TIPUMCHCHUS
HCTOPHUH YEJIOBEUECTBAY.
JlabopaTopHuble onbITbl.  O3HaKOMJICHHE  C
KOJUIEKI[EH METAJIJIOB U CIIJIABOB
21 | IlpeacraBurenu XKenezo. TexHHMUECKH YHCTOE M XUMUYECKU YuCTO€ | Haxooums WCTOYHUKU WHPOpPMAIMK O BbIOpAaHHOM

MeTaJuIoB (YPOK —
y4eHHYeCKas

KOH(epeHIHs)

xkene3o. JKeme3o —  OCHOBa  COBPEMEHHOM
MPOMBIIIIJICHHOCTH U CEJIbCKOTo x03siicTBa. CriiaBbl
JKeJeza: 4yryH U craib. llepenenbHblii M IUTEUHBIN
3HAYECHUE.

YyT'yHBl,  HUX Yrnepogucras U

JETUpOBAaHHAs CTaJ, WX 3HadeHue. [lonsTme o
YEPHOW M IBETHOM METaJLTyprHUN.

AOMUHUM. Hcropus IIPOMBILIUIEHHOT' O
IIPOU3BOJCTBA aMOMHUHUA. [IpuMeHeHue amoMuHusA

Ha OCHOBE CBOWCTB.

MeTaJlJIe U €ro CIulaBax, aHalu3uposams UHPOpPMaIHIO,
2omogums WHHOPMALMOHHBIA TPOAYKT, Hpeocmasisims
€ro, Gecmu JWCKYCCHIO W KOpPpPEeKmuposams CBOIO

MO3UIMIO TI0 €€ pe3ynbTaTaM
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3onoro. Poib 30710Ta B HCTOPUM YEJIOBEYECTBA.
30710T0 — MeTaJlll IOBEJIUPOB M 3TAJOH MHUPOBBIX
neHer. [IpuMeHenune 30510Ta Ha OCHOBE CBONCTB.
OnoBo, ero CBOMCTBAa M NpPUMEHEHHE. AJIOTPONUS
oJI0Ba: cepoe U 0enoe 0510BO. «OJOBSIHHAS YyMay.
Hemoncrpauuu. Komneknmsa «HyryH u  cramby.
Komtekuyst u3nenuii U3 aJllOMUHHUS U €T0 CILIaBOB.
Konnexnus uznenuit u3 onosa. BuneodparmenTs! u
cnaiabl «XyAOKECTBEHHBIE W3JENus U3 4yryHa U
cranu». BuneopparmenTtsl u cnaiiapl «30710T0 —
MaTepuai I0BEJIUPOB U MHUPOBBIE EHBIM.

Buneodparment «llasHue»

22

Hewmeraisl

[Tonoxenne 3JIEMEHTOB-HEMETAIIIIOB B
[Tepuomnueckonr cucreme [J[. M. Menneneesa.
bnaropoansie  ra3pl.  AmoTpomnus  KUCIOpoOJa.
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METALIOB U
HEMETAJUIOB.

demoncTpanun. Kosuiekuus  HeMeTamioB —
MPOCTHIX BelIecTB. BuaeodparMeHT umum ciaiis
«Kuciaopoa — BeecTBO TOPEHUsS U IbIXaHUSI.

JlaGoparopHbie onbITbl. O3HAKOMIICHHUE C

Xapaxmepuzoeams MOJI0KEHUE 3JIEMEHTOB-HEMETAIJIOB
B Ilepnonnueckoni cucreme /I.1. Menneneesa.
Onucvieamsb OIarOPOJIHBIE Ta3bI.

Cpasnueams annoTpoIIHble MOAM(UKALNN KHUCIOPO/a,

MCETAJJIbl 1 HEMCTAJLJIBI
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KOJUIEKIIMEN HEMETAJIOB.

23 | IlpeacraBurenu @ochop u ero amwioTpomHble MomubuKauu. | Haxooums WCTOYHUKA HMHPOPMALUMU O BBIOPAaHHOM
HEMETaJJIOB CpaBHeHue cBOMCTB 0esoro u KpacHoro (ocopoB. | HeMeTajule U €ro  COCAUHEHMSX, aHAIu3Upo8ams
(ypox — yuyeHndeckas | OGiacTH UX NPUMEHEHHSL. uHpOpMaLUIO, 20mMoeums UH(MOPMALMOHHBIA MPOIYKT,
KoH(DepeHIIHsI) Cepa u o0nacTu e€ MpUMEHEHHS. npeocmasiamo ero, eecmu JIMCKYCCUIO u

VYrnepos, ero amioTponHble MOAU(PUKALUU (alMas3, | KOppeKmuposamsy CBOIO MO3ULUIO IO €€ pe3yIbTaTaM.
rpadut, QynaepeHsl), UX CBOKMCTBA M MpPUMEHEHUE.
A30T, ero cBoiicTBa U IPUMEHEHHE.
Jemonctpauuu. Buneodparmentst u  criaiiabl
«Annotponus yraepoaa». Monenn
KPUCTANIMYECKUX pPEIIETOK anMasa | rpadura.
Konnekuust «AKTUBHPOBaHHBIN YToJIb U 00JaCTH €ro
npuMeHeHus». llonydenune OGemoro ¢ochopa u
u3yueHue ero cBoicts. 'openue cepsl u pochopa
24— Cao:xnble Bemecta (11 )

34

24 | BaneHTHOCTb BanentHocTh.  DJeMEHTBI € TNOCTOSIHHOM M | Xapakmepu3oeamsb BaJE€HTHOCTb M HAXOJIUTh €€ IO
NEPEMEHHON  BaJIeHTHOCThIO. BbIBoA  (opmyssl | popMysie COeMHEHUS.
COEIMHEHUS 110 BaJICHTHOCTH. Ha3Banue coequHeHus | Boigooums GOpMYIIbl COCMHEHHUS 10 BAJEHTHOCTH H
10 BaJIGHTHOCTHU oasams UM Ha3BaHUS

25 | Okcunpl Oxcunpl U cnoco0 oOpa3oBaHust WX Ha3BaHWH. | OObACHAMb, YTO TAKOE OKCUIBI.
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Oxcuapl  MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO

ctpoeHus. Ponb okcunoB B npupoze. [lapHukoBbiid
¢ dexr.

Hemoncrpaunu. Komekuns okcuos. ['amenue
n3BecTU. BO3roHka «cyxoro Jibaa».
ONBbITHI.

JlaGopaTropHble [Iponryckanue

BBIIBIXaEMOTI'0 BO3/yXa Yepe3 U3BECTKOBYIO BOLY

Bvisooums Hopmynbl OKCHIOB U 0agams UM Ha3BaHUSL.
Xapaxmepuzosams poib OKCUIOB B IPUPOJIE.

11Iposodumys pacu€Tsl 0 popMynaM OKCHUIOB

26 | IIpencraBurenu Boga, yrinexkucnsiit ras, okcua kpemuusi(IV), ux Haxooums wuctounuku wuHdOpMAIMd O BHIOpAaHHOM
OKCH/JIOB. CBOICTBA U MIPUMEHEHHUE OKCHUZC, aHanusupoeams WHDOPMALUIO, 20mMosuUmb
(Ypok — y4eHHUYEeCKast WH(POPMALIMOHHBINA MPOAYKT, NPeOCmasisims €ro, 8ecmu
KOH(DepeHIIHsI) TCKYCCHIO U KOPPeKMuposams CBOIO TO3UIUIO 0 €€
pe3yibpTaTam
27 | Kucinotsl Kucnotsl, ux cocras u kinaccudukanus. Kucinorst Xapaxmepuzosams KUCIOTHI.

OpraHuYecKue U Heoprannueckue. MHIuKkaTopsl.
Tabnuia pacTBOPUMOCTH.

Jemouncrpanun. Komnekmus kucnot. Tabnuma
pPacTBOPUMOCTH OCHOBAHHUM, KUCIIOT U COJIEH B BOJIE.
N3meneHnne okpacku UHIMKATOPOB B KHCIOTHOM
cpene.

JlaGopaTopHble onbIThl. ccneqoBanue pacTBOpOB

KHCJIOT MHAUKATOpaMU

Paznuuams  OCHOBHOCTH KHMCIOTBI M BaJIEHTHOCTH
KHCIIOTHOTO OCTaTKa.
Knaccugpuyuposame ~ KUCIOTBI 1O  Pa3U4HBIM
OCHOBAHUSIM.

Pacnosnasams KuCnoThl ¢ TOMOIIBIO UHINKATOPOB.
Onucviéams CTPYKTYpy TaOJIMIIBI pACTBOPUMOCTH.

IIposooums pacd€Tl 0 PopMyIIaM KUCIOT
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28 IIpencraBurenu ComnsiHast ¥ cepHast KMCIIOThI, X CBOMCTBA U Haxooums WCTOUHUKKM WHPOPMALUU O BHIOpaHHOM
KHCJIOT. npuMeHeHue. J[pyriue MuHepalibHbIe KUCIOTHI. KHUCIIOTe, aHanuzuposams WHGOPMALIUIO, 20MOBUMb
(ypoxk — yuennueckasi | Jlemoncrpauumn. [IpaBuso pazdasienus cepHoit nH(OPMALMOHHBIN MPOIYKT, npedcmasiams ero, gecmu
KOH(epeHIIHs) KucaoTel. OOyrIMBaHHE OPTaHUYECKUX BELIECTB U JUCKYCCUIO U KOPPEeKmupoeams CBOI MO3ULMIO 110 €€
MaTepUajIoB CEPHON KUCIOTOM pe3ynbTaTam
29 | OcHoBaHwusI. OcHoBHUS, UX COCTaB U Ha3BaHus. [ uapokcorpynna. | Xapaxmepuzoeams OCHOBaHUS.
IIpencraBurenu OcHoBaHus pacTBOpHUMEIE (mémoun) u | Paznuuams ménoun.
OCHOBaHUI HepacTBopuMble. VI3MeHeHne OKpacku MHAMKATOPOB | Pacnosnasamb OCHOBAHMS ¢ IOMOLIbIO HHANKATOPOB.
B LIEJIOUHOM cpejie. Hcnonvzosamo TabNUIly  pacTBOPUMOCTHU TUISE
I'mapoxcunbl HaTpUs, Kajlus U Kalblysl, UX CBOWCTBA | XapaKTEPUCTUKU OCHOBAaHUM.
Y TIpUMEHEHNE. IIposooums pacu€tsl o GopMyIaM OCHOBAHUI.
JemoncTpanun. Kosiekius ocHOBaHMIA. Haxooums ncTOYHUKM MHPOPMAIIUN O BIOpAaHHOMN
N3meHeHne okpacku MHIMKATOPOB B IIEJTOYHOM mENoun, aHanuzuposams HUHPOPMAIIIO, 20MOBUMDb
cpene. Tabnuia pacTBOPUMOCTH OCHOBAaHUH, KUCJIOT | MH(POPMAMOHHBIN IPOIYKT, HPEOCmasisims €ro, ecmu
U COJIEH B BOJE. JUCKYCCHIO U KOpPEeKmupoéams CBOI TMO3ULMIO N0 €€
JlabopaTopHbIie ONBITHI. pe3yapTaTam
HccnenoBanue pacTBOPOB LIEN0YEH HHIANKATOPAMHU
30 | Comm Counu, ux cocras u Ha3BaHus. PactBopumocts conet | Xapakxmepuzoéams cOIM Kak MPOIYKThI 3aMELLIEHUS

B BOJC.

Hemoncrpanun. Komnekuus coneil.  Tabnuma

pPacTBOPUMOCTH OCHOBAaHUM, KMCIIOT U COJIEH B BOJIE

BOJIOPO/ia B KUCJIOTE Ha METaJLI.
3anucvisams HOpMyIIbI CONEH IO BAIEHTHOCTH.

Haszvieams conu no GopMyiam.
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Hcnonvzosams TabJIUIly  pacTBOPUMOCTH JUTSt
XapaKTEPUCTUKHU CBOMCTB COJICH.

11Iposodumys pacué€Tsl o hopmynam coneit

31 | IlpeacraButenu coieid | XIOpuI HATPHS U KapOOHAT KaJIbIHs, UX CBOWCTBA U | Haxooums WCTOYHWKH WHGOpPMAIMA O BBIOPaHHOM
(YpOK — y4eHHUYECKasi | MPUMCHCHHE CONM,  auanu3uposams  WHOOPMAIMIO,  2OMOBUMb
KoH(DepeHIIHsI) WH()OPMALIMOHHBIN POIYKT, HPeOCmasisims €ro, 8ecmu

JUCKYCCHIO U KOPPEeKMUuposans CBOIO TO3UIUI0 M0 e
pe3yibTaTam

32 | Knmaccuduxamms BemecTBa, ux xinaccudukamus 1 MEHOrooOpasue. Buvinonnsamse TeCThl, pewiams 3aja4d U YIPAKHEHUS 110
HEOPraHUYEeCKUX [IpocTsie BeliecTBa: METaIBI U HEMETAILIIBI. TeMe.

BEIIECTB CrnosxHble BellecTBa: OKCUbI, OCHOBAHUS, KUCIOTHI, | /I[po6ooums OLEHKY COOCTBEHHBIX JOCTIDKEHUU B
conu YCBOCHHUH TEMBI.
Koppexmuposeams cBou 3HaHUA B COOTBETCTBHHM C
TUTAHHPYEMBIM PE3yJIbTaTOM

33 | KonrponwHas pabora Ne 2 «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHEHHIN

34 AHanu3 KOHTposbHOU paboThl. [TogBeeHNe NTOrOB yueOHOTO roaa

35 Pe3epBHOE Bpemsi
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IIpumepHOe TeMaTHUYECKOE IJIAHUPOBAaHNE Kypca 8-ro kiacca

(2 g4 B Henedr0, Beero 70 4, U3 HAX 6 4 — pe3epBHOE BpeMs)

Home
pa
OcHoBHoOe coJep:kaHue XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
YPOK Tema ypoka
ypoKa o0yuyaumuxcst (Ha ypoBHe y4eOHbIX AeHCTBHIA)
OB
n/n
8 kiacce
HavanbHble NOHATHSA U 3aKOHBI XUMuH (20 1)
1 IIpenmer  xumun. | Tena u BemectBa. CBOMCTBA BEIIECTB. IJTaJOHHBIE Obvsichamsb, UYTO TPEAMETOM  HM3yYEHUS  XUMHHU
Ponp  xumMum B | ¢pusMyecKkue CBOWCTBA BEIIECTB. Marepuanbl U | SBISIOTCS BEIIECTBA, X CBOMCTBA U MX MPEBPAIICHHUS.
YKU3HU YeJI0BeKa MatepuaioBeneHue.  Ponp  XuMuHM B JKHM3HHU Paznuuams Tena u BemecTna, BEIIECTBA U MAaTEPUATIBI.

coBpeMeHHOTo o0miecTBa. OTHOIIEHHE OOIIeCTBa K
XUMHUU: XeModuaust u xemodoous.

JemoncTpanuu. Komnekius MaTepuaioB U U3l
U3 HUX.
O3nakomieHue ¢

JlaGopaTtopuble omnbIThl. 1.

KOJIJIEKIMEN 1a00opaTopHO MOCY IbI

Yemanasnuseame MPUYUHHO-CIICACTBEHHBIE  CBSI3U

MEXy CBOMCTBAMH BELIECTB U UX PUMEHEHHEM
Xapakmepuzoeams TOJOKUTENbHYIO U OTPULIATEIbHYIO

POJIb XUMHUU B )KU3HU COBPEMEHHOTO OOIIECTRBA.
Apaymenmuposams CBOE OTHOILIEHHE K XeMODIINU U

xemohooum.
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Metonel  usydenus | Metoasl nsyuenust xumuu. Habmonenue. DxecnepuMenT | Xapakmepuzosamuo OCHOBHBIE METO/bI U3y4YCHHUS
XUMUH MonenupoBanue. Moznenu marepualbHble M 3HAKOBBIC | €CTECTBEHHO-HAYYHBIX JUCLIUILINH.
WM CUMBOJIbHBIE. IIpusooums npUMepbl MaTEPUANIbHBIX M 3HAKOBBIX WU
JemoncTpanuu. Mojenu, KUCHOJIb3yeMble Ha YpPOKaX | CUMBOJIBHBIX MOJIENIEH, HCIIOIB3YEMbIX Ha YpOKax (pU3UKH,
¢uzuku, Owomorum u reorpaduu. OOBEMHBIE U | OMOIOTHU U Teorpaduu.
L1apOCTEP>KHEBBIE MOJIEIN HEKOTOPBIX XUMHUYECKUX Cobupamp 00bEMHBIE U IAPOCTEPHKHEBBIE MOJIEITH
BelecTs. Mozenn KpUCTaJUIMYECKUX PEeETOK HEKOTOPBIX XUMUYECKHUX BEIIECTB
ArperarHble I'asel. XKupkoctu. Tsépable BemectBa. B3aumuble | Paziuuams TpU arperaTHbIX COCTOSHUS BELIECTBA.
COCTOSIHMS BELIECTB | MEPEXOABl  MEXJIY  arperarTHbIMU  COCTOSIHUAMM | Yemanaenueams B3aMMOCBSI3M MEXAY HHMHM Ha OCHOBE

BEIIeCTBA: BO3TOHKA (CyOiumanusi) U JecyOonuManus,

KOHJIEHCAllUsd W  HCHApeHWe, KpUCTAUIM3aLus U
IUIaBJICHHE.

Jemonctpanun. Cobupanue npudopa g NOTy4eHUS
rasa ¥ TMpOBEpPKa €ro Ha TepMETHYHOCTh. Bo3ronka
CyXOro JnpAa, HojAa WM HaTaliuHa. ArperaTHble
COCTOSIHUS BOJIBI.

JlaGopaTopusle onbIThl. 2. [IpoBepka mpubopa amst

IMOJIYYCHU Ira30B HA ICPMETUIHOCTD

B3aMMHBIX N1€PEXOJIOB.
Hnnrocmpuposams 3TH IEpeX0/Ibl IPUMEPAMH.
Habniooams XuMU4eCKU SKCIIEPUMEHT U Oelamb BBIBOIbI

Ha OCHOBE HAOJIIOIeHUN
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[MpakTudeckas 3HAKOMCTBO C JIa0OpaTOPHBIM 000PYAOBAHUEM. Pabomams ¢ nmaboparopHbIM  00OpPYJOBaHWEM U
paborta Ne 1 [IpaBuia TeXHUKN 0€30MACHOCTH MPH paboTe B HarpeBaTeNbHBIMH ~ NPUOOpPAaMH B COOTBETCTBUH  C
kabuHere xumun. Hekoropsie BUIbI padoT. NpaBUJIAMU TEXHUKHU 0€301TaCHOCTH.
Buinoaname npocteiiine MaHUMYJSAUU C J1a0OPaTOPHBIM
0o0OpyIOBaHUEM: C  J1a0OpPATOPHBIM  INTATHBOM,  CO
CIIUPTOBKOM
dusnueckue @usnueckue sBieHUs. YucTele BemiectBa W cMecH. | Paziuuams (HU3NYECKHe W XMMUYECKHE SBICHHS, YHCTHIC

SBJICHHUA B XUMHUHU
KaK OCHOBa

pa3aeneHus cMecen

I'omorennsie u I'CTCPOrCHHLIC CMCCH. CmMmecu

razooOpassuele, kujnkue U TBEpHbIE.  CrnocoObI

paszesnieHust cMeceil: TNEeperoHka, Wi TUCTHILIALUS,
¢unbTpoBaHUE,

OTCTauBaHUC, Kpucrajuim3dauus MW

BbIMapuBaHue. Xpomatorpadus. I[IpumeHeHne >TUX
croco0oB B 1a00OpaTOpHON MpaKTUKE, HA IPOU3BOJCTBE
U B OBITY.

JdemoncTpauuu. Pa3genenue 1ByX HECMEIMBAIOIMXCS

JKUJIKOCTEH C TMOMOIIBI0 JACIUTEIBHOH BOPOHKH.
Huctumnarop u  ero paborta. YcTaHOBKAa A
¢unpTpoBaHus W e€ pabota. VYcraHOBKa JUIA

BblmapuBaHusg u e€ pabora. Koyekiuss OBITOBBIX

npubopoB uid (QUIBTPOBaHMUA Bo3ayxa. Paznenenue

BEILIECTBA U CMECH.
Knaccugpuyuposams cmecn.
Ilpusooums TpuMepsl CMECe pa3IMYHOTO AarperaTHoro
COCTOSIHUSI.

Yemanasenueams npUUMHHO-CIIEICTBEHHBIE CBSI3U MEXY
(bU3MYECKUMHU CBOMCTBAMH BEIIECTB CMECH U CIIOCOOAMHU UX
pas3zaeneHus. Paznuuamo

ux, onuceledniob u

xapakmepuzoeambs NPaKTUICCKOC 3HAYCHHUEC.
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Kpacsiero BemiecTBa (uomactepa C  TOMOIIBIO
OyMakHOU XpoMarorpadum.

JlabopaTopuble onbITbl. 3. (O3HaKOMJICHHE C
MHUHEpalamy, o0Opa3yromumMu IPaHMUT. 4.
[IpuroToBneHue reTeporeHHON CMECH MOPOIIKOB CEPbI

M JKCJIC3a U UX pa3aCIICHUC.

[IpakTuueckas
pabota Ne 2 (ananor
pabotsl «OuncTKa

MOBapEHHOU COJIN»)

AHanus3 moYBEI

Pabomams ¢ nabGopatopHeiM  00OpyJOBaHUEM U
HarpeBaTeJIbHBIMU ~ MpUOOpaMH B COOTBETCTBUU  C
[IpaBUJIaMU TEXHUKU O€3011aCHOCTH.

Bvinonnams  mpocteiimme  npuéMel  oOpalieHMs ¢
71a00paTOpPHBIM O0OPYZOBAaHUEM: BOPOHKOH, (UIBTPOM,
CIIUPTOBKOM.

Habnrooams 3a CBOWCTBAMU BEIISCTB U SBJICHHSIMH,
MPOUCXOSAIIMMH C BEIIECTBAMHU.

Onucvieamvb ~XUMUYECKHH DKCIEPUMEHT C IIOMOIIBIO
PYCCKOTro (POHOTO) S3bIKa U A3bIKA XUMHH.

Jlenams  BBIBOABI TIO  pe3yJbTaTaMm  IPOBEIEHHOTO

AKCIIEPUMEHTA
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7 AToMHO- XUMHUYECKUE AIEMEHThI. ATOMBI 1 MOJIEKYIIBL. [IpocThie | OOvbscHAmMb, 9TO TAKOE XUMUYIECKUI SJIEMEHT, aTOM,
MOJICKYJISIPHOE U CIOXHBIE BellecTBa. AJUIOTPONUS Ha NpUMEpE | MOJEKYJa, aJUIOTPOIUs, HOHBI.
yUYeHHeE. KHCIIOpO/Ia. OcHoBHbIE MOJIOXKEHHUS aTOMHO- | Pasznuuams IpOCThIE U CIOKHBIE BEIIECTBA, BELIECTBA
XuMHYECKue MOJIEKYJIIPHOTO YUYEHHUS. NonsL. BeniecTBa | MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUS. Yemanasnueams TpUUMHHO-CIIEICTBEHHBIC CBSI3U MEXKTY
JemMoncTpanuu. Mojenu auioTpONHBIX MOAU(HUKAIUN | COCTABOM MOJIEKYJ U CBOMCTBAMHU aJNIOTPOIHBIX
yriaepona u cepsl. [lonyduenue o3oHa. MoauUKaIMI KUCIOPOaa.
Dopmynuposams OCHOBHBIE TIOJIOKEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUEHUS
8-9 | 3Hakum XWMHUYECKUX | 3HAKH (cUMBOJIBI) XAMHYECKHUX 3JIEMEHTOB. | Haszvlieams W 3anucviéams 3HAKU XUMHYECKUX JIEMEHTOB.

JJIEMEHTOB.
Ilepnonnueckas
Tabnuia
XUMHYECKHUX
DIIEMEHTOB

Menneneena.

1 M

Wudopmanus, KOTOPYHO HECYT 3HAKM XMMHUYECKHX

9JIEMEHTOB.  OJTHMOJIOTUSI ~ HA3BaHUW  HEKOTOPBIX

XUMUYECKUX dneMeHToB. [lepuoamueckass Ttabmuna

xumuueckux  anemedHToB  JI. WM.  Menzeneena:
KOPOTKONEPHUOIHBIN U JJIMHHONEPUOIHBI BapUaHTHI.
[Tepuoast u rpynnsl. [aBHAsS U MOOOYHAS] TOATPYIIITHI
nmu A- u b-rpynmel. OTHOCHTENBHASI ATOMHAsL Macca.

Jemoncrpauun. Ioprpers: 1. 5. Beprennyca u J. 1.
Menneneena. KopoTtkonepuoansriit Hu

JUTUHHOTIEPUOTHBIN BapUaHTHI [Tepuoanueckoit

cucteMmsl [. . MenaeneeBa

Xapaxmepuzoeams HHPOPMAIIIO, KOTOPYIO HECYT 3HAKH
XUMHYECKHUX DJIIEMEHTOB.

Onucvieams CTPYKTYPY TaOIUIIBI XUMHUUECKUX JIEMEHTOB
JI.1. Menneneena.

ObwscHamos ITUMOJIOTHYECKHE Hayaja
XUMHUYECKUX 3JIEMEHTOB U UX OTAEJIbHBIX TPYIIIL.
Paznuuamo

BapuaHThl [lepunoanyeckont cucremsl /1. 1. Menneneena

Ha3BaHUN

KOPOTKONEPUOIHBIA W JJIMHHOIEPUOIHBIN
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10-11 | Xumuueckue Xumuueckue ¢opmynsl. Muaekcsl n ko3dduuuentsl. | Omobpascams COCTaB BEHIECTB C MOMOIIBI0 XUMHUYECKUX
bopmyIbl OtHocuTenbHAS MOJEKYIsApHas Macca. MaccoBast 1ons | hopmyi.
XMMHYECKOTO »JIeMeHTa B coeauHeHnu. Mudopmanus, | Pazruuams nHAEKCH U KOI(D(OULMEHTHI.
KOTOPYIO HECYT XUMHUYECKHE (POPMYIIBI. Haxooumbs ~ OTHOCUTENBHYIO  MOJIEKYJSIDHYIO — Maccy
BEIIECTBA W MAaCCOBYIO JIOJI0 XHMHUYECKOTO JJIEMEHTa B
COE/IMHCHHUU.
Tpancauposams UH(POpPMAIHIO, KOTOPYIO HECYT
XUMHUYECKHE (POPMYJIBI
12-13 | BanentHocTh BanentHocts. CTpykTypHBIE (GopMynbl. Xumudyeckue | O6vacHAmb, YTO TAKOE «BATIEHTHOCTbY.

3JIEMEHTBI C TOCTOSTHHOW M IEPEMEHHOM BaJICHTHOCTBIO.

BeiBon  ¢QopMynbl  coelMHEHUsT 1O  BaJIEHTHOCTH.

OnpeneneHI/Ie BAJICHTHOCTH XHUMHYCCKOI'O JJICMCHTA II0

bopmyie BEILIECTBA. CocraBnenue Ha3BaHUU
COCIMHEHHUH, COCTOSIIMX U3 JIBYX XHUMHUYECKHX
AJIEMEHTOB, MO BaJEHTHOCTH. 3aKOH TIOCTOSHCTBA

COCTaBa BELIECTB.
demoncrpauuu. KoHcTpynpoBanue

IIapoCTCPIKHCBBIX Mojeaen MOJICKYII

Ilonumams OTpakeHUE MOPSIKA COCAMHEHHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (POPMYIL.
Ymemo

cocmaeisimos COEeIMHEHUN o

bopMmybI
BAJICHTHOCTH U 0npedeiams BaJCHTHOCTD DIIEMEHTa

o Gopmyse ero coeTMHeHus
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14

XUMHYECKUE
peakuuu. [Ipusnaku
Y YCJIOBUS UX

MPOTEKAHUS

XuMHUYECKUE peakunun. PeareHTsl U NpOIyKThl pEaKIUu.

[Ipu3Haku  XUMHUYECKUX  peakuuid. YCIOBHS  HX

MPOTEKaHUs M MpekpameHusd. Peakuuu ropeHus.
DK30TEpMUYECKHUE U IHAOTEPMUUYECKUE PEAKIIUH.
Jdemoncrpaunu. Anmapar Kwunma.  Paznoxenue
Oouxpomata ammoHusa. ['opeHue ceppl U MarHHUEBOM
JICHTHI.
JlabopaTopuble  omnbIThl. 5.  BzaumopeilictBue
pPacTBOPOB XJIOPUJIOB M HOIUIOB Kajdusi C PacTBOPOM
Hutpata cepedpa. 6. [Tonmyuenue ruapoxcuna menu(ll) u
€ro B3aWMOJICIICTBHE C CEpPHON KHUCIOTOH. 7.

B3anmoneiicTBre pacTBopa CoJibl C KUCIOTON

Xapakmepu306amb XUMHUYECKYIO PEAKIUIO U €€
YYaCTHHUKOB (peareHTsl ¥ MPOJYKThl PEAKIIUH).
Onucvieams IPU3HAKU U YCIIOBUS TCUECHUS XUMHUYECKUX
peaKuuu.
Paznuyams  dK30TEpMUYECKHME U DHAOTEPMHUYECKHE
peaxkuuu.
Coomnocums peaklMd TOPEHHS M DK30TEPMUUYECKUE
peaxkuu.

Habnwooams 1 onucvbiéams XUMUYECKUN SKCIIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3BbIKA U SI3bIKA XUMUH.

15-16

3aKOH COXpaHEeHHUs
MAacCHI BEIIECTB.
XUMHYECKHUE

ypaBHEHUS

3aKOH COXpaHEHUsI MacChl BEHIECTB. XHUMHYECKHE

YpaBHCHHA. CocraBieHHE XHUMHYCCKUX ypaBHeHHﬁ.

WNudopmanus, KOTOpYI0 HECET XMMUYECKOE YpaBHEHUE.
demoncrpauuu. [Toptpersr M. B. JlomonocoBa n A. JI.

JlaByasne. I'openne OnbITHI,

dbocdopa.
WJUTIOCTPUPYIOIIHNE 3aKOH COXPAHEHHS MAacChl BEIIIECTB.

JlaGopaTtopubie onbiThl. 8. IIpoBepka 3akoHa

COXpPaHCHUA MacCChbl BE€IICCTB Ha mpuMepe

B3auMoeicTBus ménoun U kucaotel. 9. IIpoBepka

Dopmynuposams 3aKOH COXPAHEHHS MACCHI BELIECTB.
Cocmaensams Ha €ro OCHOBE XUMUYECKHE YPABHEHUS.
Tpancnuposams UHGOPMAIUIO, KOTOPYIO HECYT
XUMHYCCKUEC YPAaBHCHHA.

OKCHNEepUMEHTATIBHO N00MBEepHCOams CTIIPaBEIITUBOCTD

3daKOHa COXpaHCHUA MACChI BCUICCTB.
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3daKOHa COXpaHCHUA MACChbl BCHICCTB Ha HIPUMEPC

B3auMoeicTBH miénoun u coiu xenesa (11).

17-18 | Tunsl xumuueckux | Knaccudukanus xuMudeckux peakuuil mo coctaBy U | Krnaccuguyuposams XUMUYECKHE PEAKIUU MO MPHU3HAKY
peakuuit YHUCIy PEarecHTOB W MPOMYKTOB. THUIBI XMMHWYECKUX | YHCJIA U COCTaBa PEarcHTOB M MPOJYKTOB.
peaknmii.  Peakumm ~ coeaMHEHUWSs,  Pa3NOXKEHHS, | Xapakmepuzoéamv POJb KaTajau3aTopa B IMPOTEKAHHH
3amMernieHust 1 ooMeHa. Karanuzaropsl u katams. XUMHYECKOHN peaKIlny.
Hdemonctpauuu. [openue ¢docdhopa, pactBopenue | Habrooams M onucviéams XUMHYECKUN SKCIIEPUMEHT C
MpPOJAyKTa TOpEHHUs B BOAE U  HCCIEIOBAaHUE | TOMOIIBIO PyCCKOTo (POAHOTO) SI3bIKA U SI3bIKA XUMUU
MOJTyYEeHHOTO pacTBOpa JIaKMycoM. BizammopeiicTBue
COJITHOM KHUCIOTHI ¢ IUHKOM. Ilomydenue ruapokcuaa
meau(Il) u ero paznoskeHue npu HarpeBaHUU.
JlabopaTopubie onbIThl. 10. Paznoxxenue mepokcumaa
BOJIOpOJiIa C TOMOIIb0 okcuaa wmapranna (1V).
11.3amenienue xeae30M MEAU B METHOM KyOpOCe.
19 [ToBTOpeHHE 1 TectupoBanue, penieHue 3a71a4 U BBIIIOJHEHNE

0000I1IIeHNE TEMEL.
ITonaroroska k

KOHTPOJIBHOU

YOpaXHEHUH IO TEME
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pabore

20 Kontponbnas pabora Ne 1 «HavanbHbIe TOHATHS U 3aKOHBI XM
BakHeiilue npeacTaBuTe)IM HeopraHuyeckux BemecTs. KosmuecTBeHHbIe 0OTHOLIEeHUsI B Xxumun (18 u)
21 | Bo3nyx u ero CocraB Bo3ayxa. Xapakmepuzosams 00BEMHYIO TOJII0 KOMIIOHEHTA TaKOK
COCTaB [TonsiTre 06 06beMHOI 1011 ((P) KOMIIOHEHTA MIPUPOJHOM ra30BOM CMECH, KaK BO31YX, U paAccyumsleams

IPUPOHOI Ta30BOil CMECH - BO3IyXa €€ 110 00bEMY OTOH CMECH.
Pacuer 06beMa KOMIIOHEHTA ra30BOH CMECH IO €ro Onucvisamos 00OBEMHBIN COCTaB aTMOC(EPHOTO BO3AyXa U
00BEeMHOH J10J1e 1 HA00O0POT. NOHUMAMb 3HAYCHUC ITIOCTOSIHCTBA OTOI0 COCTaBa s
demoncTpauuu. OnpeneneHue coaepKanus Kuciaopoaa | 310pOBbs.
B BO3/yXe€.

22 Kucnopon Kucnopon. O3on. [Tonydyenue kucnopona. Cobupanue | Xapakmepuzosams 030H, KaK aJUIOTPOITHYIO MOJIU(DHUKAIINIO

U paclio3HaBaHuE KUCI0poJa. XUMUUYECKHE CBOMCTBA
KHCIIOpO/Ia: B3aUMOJICHCTBHE ¢ METaJlJIaMH,
HEMeTallJIaMH U CIOXHBIMU BellecTBamu. [Ipumenenue
kucinoposa. KpyroBopor Kucinopoja B Ipupoe.
Jemouncrpauumn. [lonyyenue kucnopoaa
pa3noKEHUEM MepMaHTaHaTa Kajaus U MepoKCHIa
Bogopoaa. CobupaHnre METO0M BBITECHEHUS BO3AyXa U
Bozbl. PacnioznaBanue kucnopoaa. ['openue maruus,

xKenesa, yriis, cepbl u pocdopa B KUCITOPOJIE.

KHCIIOPO/Ia.

Onucvieams  (HU3NYECKHE W XUMHUYECKHE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHHE KHCIOpPOJa C HCIOJIb30BaHUEM
PYCCKOTO (POTHOTO) S3bIKA H S3BIKA XUMHUH.
Ycemanaenueams TPUUNHHO-CIIEICTBEHHBIE CBS3H MEXITY
(GU3MYECKUMU CBOWCTBAMHU KHCIOpOJa M CIOCO0aMU €ro
coOupaHus.

Ilposooums, HabarwOoamvs W onucvieams XUMHAYECKHUU
IKCIICPUMEHT o

MTOJTYYEHUIO, coOupaHutio u
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pacio3HaBaHuIlO KHCJIOpOoda C CO6JIIOI[GHI/IGM IMpaBUJI

TEXHUKHU 0€30I1aCHOCTH

23 [TpakTrueckas [Tonydenue, cobupanue 1 pacrno3HaBaHUE KUCIOPOIa Pabomams ¢ nabopaTropHbIM  000pyJOBaHHEM U
pabota Ne 3 HarpeBaTeJIbHBIMU ~ NPUOOpaMM B COOTBETCTBUU  C

IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Buinoanams  mpocreiimve  mpueMbl  OOpalleHHS ¢
1abopaTopHBIM 00OpYIOBaHUEM: COOUpATh MPUOOP IS
MOJIyYeHHUSI Ta30B, MPOBEPSATH €ro Ha TEePMETUYHOCTH M
WCIIOJIH30BATh ISl TIOJTYYEHUS KUCTIOPO/Ia.
Cobupams KUCTOPOJ METOJOM BBITECHEHHUS BO3AyXa H
PAacno3Hasamy €ro.
Habnrooams 3a CBOWCTBAMU BEIIECTB U SBJICHHUSAMH,
MIPOUCXOISIINMU C BEIICCTBAMH.
Onucvlieambs ~XAMHYECKHH SKCHEPUMEHT C TMOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa U S3bIKA
XUMUH.
Cocmasnsams OTY4ET 1O pe3ylbTaTaM IPOBEIEHHOTO
IKCIIEPUMEHTA

24 OKcuanl Oxkcuapl. OOpa3oBaHUe HaA3BAHUM OKCHJIOB IO UX Buvioensamo cymecTBeHHBIE TPU3HAKU OKCHIOB

¢dopmymnam. CocraBieHne GOpMys OKCHIOB 110 UX

Jlasams Ha3BaHUs OKCHUJOB 1O UX (HopMyIaM
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Ha3BaHusaM. [IpeacraBurenu oKCUIOB: BOAA U
YIJIEKUCIIBIN T'a3, HEeraméHast U3BeCTh.
Jemoncrpaumnu. Komiekuust okCuaoB
JlabGoparopubie onbIT. 12. [lToMyTHEHHE N3BECTKOBOM

BOJBI IIPpH IPOITYCKAHWUU YIJICKHUCJIOTO Ira3a

Cocmaensams GOPMYIIBI OKCHIOB 110 UX HA3BAHUSIM
Xapaxmepuzoéams TaKUX NPEICTaBUTENIEH OKCUIIOB, KaK

BOJIa, YTJICKUCIIBIN Ta3 U HeraméHast U3BeCTb.

25 Bonopon Bonopoa B mpupone. ®u3nueckue U XUMHYECKHE Xapaxmepuzoeams COCTaB MOJCKYJbI, (U3HUYECKUE W
CBOICTBA BOIOPO/Ia, €ro MOJMyuYeHUe U MPUMEHEHUE. XUMHUYECKHE CBOMCTBA, TOJIy4YeHHE H  TMPUMEHEHUE
Jemonctpanumn. [lonydyenue, cobupanue u BOJIOpO/A.
pacno3HaBaHue Bogopoja. ['openue Bogoposa. Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY
BiaumopeiictBue Bogopoaa ¢ okcuaom meau (I1). bu3MYEeCKUMU CBOWCTBAMH M CHOCOOaMH  COOMpaHUS
JladopaTtopuble onbIT. 13. [lonyyenue Bogopoa BOJIOPOJa, MEXIYy XHUMHUYECKHMH CBOICTBAMH U €ro
B3aMMO/ICHCTBUEM IIMHKA U COJITHOW KHCIIOTHI MIPUMCHCHUCM.
Ilposooums, mnabawdams W ONUCLIBAMb XUMUYECKUN
HKCIIEPUMEHT o MOJTYYEHHUIO, COOUPAHHUIO u
pacrmo3HaBaHUIO BOAOPOJA C COONIOJICHUEM IPaBUII
TEXHUKH 0€3011aCHOCTH.
26 [IpakTrueckas [Tonyuenue, cobupaHue u pacrio3HaBaHUE BOIOPOIA Pabomams ¢ maGopatopHbiM  O0OpyJOBaHHUEM U
pabota Ne 4. HArpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBHHU  C

paBUJIaMH TCXHUKU 0C30ITaCHOCTH.

Buinonnams  mpocrteidiine  mpuemMbl  oOpalieHus — C

nabopaTopHbIM 00OpyIOBaHHEM: coOMpaTh MpUOOp I
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HOJIyT-IeHI/IH ra3os, HpOBepﬂTb €ro Ha I‘epMeTI/I‘-IHOCTB 148
MCII0JIb30BATh JIJIS TIOJy4EHHUS BOJIOPO/A.

Cobupams BOIOPOA METOJIOM BBITECHCHHS BO31yXa U
pacnosHasamu €ro.

Habnrooams 3a CBOWCTBAMU BCIHICCTB U SIBJICHHUSIMH,
HpOI/ICXOIUIHII/IMI/I C B€IICCTBAMM.

Onucvieamvs ~XAMHYECKHH JKCIEPUMEHT C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKa M SI3bIKA
XUMHUHA.

Cocmaensime  OTYET TIO pe3ylbTaTaM TPOBEIACHHOTO

AKCIIEPUMEHTA

27

Kucnotsl

Kucnotsl, ux coctaB 1 UX Ki1accupUKaius.
WNunukaropsl. Tabnuna pactBopuMoctu. ComsiHas U

CCpHad KUCJIOThI, UX CBOMCTBA U IIPUMCHCHUC

IleMOHCTpaI[I/II/I. KOHJ’ICKHI/IH MHHCPAJIbHBIX KHUCJIOT.

[TpaBuio pa3baBineHus CEpOil KUCIOTHI.
JlaGoparopHbie onbIT. 14. Pacno3HaBanue KUcioT

WHJIUKAaTOPaMHU.

Amnanuzuposams cOCTaB KUCIIOT.

Pacnosnasams KUCIOTHI C TOMOIIBIO HHANKATOPOB.
Xapaxmepuzoéams NPENCTABUTENIEH KUCIIOT: COJSIHYIO U
CEPHYIO

Ymems xapakTepn3oBaTh pacTBOPHUMOCTH COEIUHEHUH C
MTOMOIUIBIO TAOJIUIBI PACTBOPHUMOCTH.

Ycemanasnueams pUUNHHO-CIEICTBEHHBIE CBSI3U MEKIY
CBOWMCTBAMH COJISIHOM M CEpHOM KHCIOT M OONaCTsIMH HX

MMPUMCHCHUS.
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Ocosnagamb ~ HEOOXOIUMOCTh  COOJIIOJCHHUS  MPaBHI

TEXHUKHU 0€30I1aCHOCTH IpH pa60Te C KHCJIOTaMU.

28 Comu Comnu, ux coctaB ¥ Ha3BaHUs. PacTBopuMOCTb coseil B | Xapakmepuzoeams CONM  Kak MPOAYKTHl  3aMEIICHHS
Boze. [IpencraBurenu coseii: XJIOpua HATPHsL, KapOOHAT | BOJOPOJA B KHCIOTE HAa METaLI.
HaTpus, pocdar KaabIus. 3anucvieams HOpMyYIBI CONEH IO BAJICHTHOCTH.
JdeMoHcTpanum. Komneknus  coseid. Tabmuua | Hazsieams conu o popmymnam.
pPacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIEH B BOJE Hcnonvzosams TadIuLny pacTBOPUMOCTHU JUIs
XapaKTEPUCTUKN CBOMCTB COJIEH.
11Iposodums pacu€Tsl 0 hopmytaM cosiei
29 KonnuecTso [Tocrosinnass ABoraapo. KonuuectBo BemiectBa. Moinb. | O6vscHAmb, UTO TaKOE «KOJIWYECTBO BEILECTBA», «MOJIbY,
BEIIECTBA Monsipras wmacca. KpaTHble eIuHUIBI U3MEPEHUS | «IIOCTOSIHHAs ABOTajgpo», «MOJISIPHAs Macca.

KOJIN4YEeCTBa BfEIIECTBA — MHUIVIMMOJb WU KHIIOMOJIb,
MUJUTAMOJIIPHAS U KWJIOMOJISIPHAsL MAacChl BELIECTBA.
Pacuersl ¢ wuCHonp30BaHUEM MOHATUH «KOJIUYECTBO
BEILIECTBAY, «MOJISIDHAasT ~ Macca»,  «IIOCTOSIHHas
ABorazpo».

JdemoncTpauuu. Hekotopele MeTailibl, HEMETAUIBI U

COCIMHCHUS KOJIMYECTBOM BCIICCTBA B 1 Moab

Pewiams  3agauyn ¢ KCIOJBL30BAHUEM  MOHITHHA

«KOJIMYECTBO BCUICCTBA», «KMOJIAIPHAA MACCa», KIIOCTOAHHAA

ABoraapo
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31 | Monsipablii 00BEM 3akon ABoraapo. Monsipablii 00beM ra3000pa3HbIX | QOvscHAMb, HYTO TaKOe «MOJSIPHBIH 00BEM Ta30B»,
ra3o00pa3HbIX BeniecTB. OTHOCUTENbHAS TUIOTHOCTh OJHOTO Ta3a MO | «HOPMAJIbHBIC YCIOBUS».

BEIIIECTB JIPYroMy. Pewams 3anauu ¢ MUCIOIB30BaHUEM TOHSATHH «KOJIHYECTBO

KpaTtHble equHUIBI U3MEPEHHS] — MIULTUMOJISPHBIA U | BEIIECTBAY», «MOJISIPHAS Maccay, «MOJIAPHBIA 00bEM Tra3oBy,
KHJIOMOJISIPHBIH 00BEMBI ra3000pa3HbIX BEILECTB. «TIOCTOSIHHAsE ABOTaIpO».
Pacuetsl ¢ wuCHoOIb30BaHHEM MOHATUNA «KOJIUYECTBO
BEIIECTBA», «MOJIAPHAs Maccay, «MOJISIPHBIH 00beM
ra30By, IIOCTOSTHHAsI ABOTaIPO».
JemoncTpanuu. Mogens  MOJSIpHOTO — oObeMa
ra3000pa3HbIX BEIECTB
32-33 | Pacuérel o Pacyetrsl ¢ wucmonb3oBaHHMEM MOHITHNA «KOJTHYECTBO Xapaxmepuzoseams KOJIMYECTBEHHYIO CTOPOHY

XUMHUYCCKHM BEIIECTBAY, «MOJISIPHAS Macca», «MOJISIPHBIH OOBEM | XHMUYECKUX OOBEKTOB U MPOIIECCOB.

YPaBHCHUSIM ra3oB», «4UCIO ABOTAIPO» Pewams  3amaum ¢ HCMHONB30BAaHUEM  TOHATUHN
«KOJIMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM Ta30By, «IIOCTOSTHHAS ABOTAIPO»

34 | Boma. OcHoBaHus I'umpocepa.  Kpyroopor Boasl B mpupone. | O0vscHams, UYTO TaKO€  «OCHOBAHUS»,  «IIEIOUYN»,
dusndyeckue W XUMHYSCKHE  CBOWCTBA  BOJBI | «KAYECTBEHHAS PEAKLUS», «HHIUKATOPY.

B3aWMOJIEHCTBUE C OKCUIAMH.

OCHOBaHI/ISI, nx COCTaB. PaCTBopI/IMOCTL OCHOBaHUI B

Knaccuguyuposams ocHOBaHHS IO PACTBOPUMOCTH B BOJIE.

Onpedeﬂﬂmb IMPUHAJICKHOCTH HCOPTaHNYCCKUX BCIICCTB K
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BoJie. MI3MeHEeHne OKpacKu WHJIMKATOPOB B LIEJIOYHOU
cpene. [lpencraBurenu menodeit: rTUAPOKCUIABI HATPUS,
KaJIus ¥ KaJabIus.

OCHOBaHHUM.

JdemMoHcTpanum. Konnexuus

JlabopaTopuble omnbIT. 15. VI3MeHeHHEe OKpacku

VMHJMKATOPOB B LIEIIOYHOU cpee.

KJIACCy OCHOBaHUH 10 (hopmyIe.

Xapakmepuzoeams CBOMCTBA OTACIBHBIX MPEICTABUTEICH
OCHOBAaHMH.

Hcnonv306ams TabNHIy paCTBOPHUMOCTH ISl OTIPEICIICHUS

pacTBOPUMOCTH OCHOBaHHIA.

35

PacTtBopbL.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

J0JIA

PactBoputens u pacTBOpéHHOE BellecTBO. PacTBOpEIL

PactBopenue. I'mppartsr. Maccosas JL0JIs1

pacTBOpPEHHOTO BEIIECTBA. Pacuersl, CBS3aHHBIE C

HCIIO0JIb30BaHUEM MOHATHUS «MaccoBast JI0JIA
PacTBOPEHHOTO BEIIECTBAY.

JlabopaTopubie ombIT. 16. O3HakomiieHHE ¢
MpenaparaMu JIOMAIIHE WA IIKOJIBbHOMW anTeyKh —
pacTBOpaMM MEPOKCHIa BOAOPOAA, CHUPTOBOU

HaCTOMKH MOJ[a U HAIIATBIPHOT'O CIIUPTA.

06b}ZCH}Zmb, 4YTO TaAKOC «MaccoBasd O0JIA paCTBOPCHHOI'O
BC€IICCTBa».

Yemanasnusamo aHajorun c 00BEMHONI noJien

KOMIIOHEHTOB I'a30BOI CMeCcH
Pewams 3agaun ¢ HCIOJB30BAaHHEM IIOHATHH «MaccoBas

J0JIA OJICMCHTAa B BC€IICCTBEY, «maccoBasd J0JI4A

PacTBOPEHHOTO BEIIIECTBAY, «o0beMHast TOJIs

ra3o00pa3HOro BEUIECTBA»
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36

IIpakTuyeckas

pabota Ne 5

[IpuroroBnenue pacTBOPOB COJIEW C HUX 3aJaHHOU

MacCOBOH nojei

Pabomams ¢ naGopaTopHbIM  00OpyIOBaHHEM U
HarpeBaTelbHBIMU ~ NPUOOpPaMH B COOTBETCTBUH  C
IIPaBUJIAMU TEXHUKHU 0€30M1aCHOCTH.

Bvinonnsams  mpocTediie  mpueMbl  oOpamieHus ¢
71a00paTOpPHBIM 000PYAOBaHUEM: C MEPHBIM IMIIMHAPOM, C
BECaMHU.

Habniooams 3a CBOWCTBAMM BELIECTB M  SIBICHUSIMH,
MPOUCXOISIIMMU C BEIIECTBAMH.

Onucvléams SKCIEPUMEHT C TIOMOUIBIO €CTECTBEHHOTO
(pycckoro WM POJHOTO) SI3bIKA UM SI3bIKA  XHUMHUH.
Cocmagnams OTUETHI IO PE3yibTaTaM MPOBEACHHOTO
HKCIEpUMEHTA

T'omosumsb pacTBOPHI C ONPENETECHHON MAacCOBOW J10JEH

PacTBOPEHHOT'O BEIIECTRA.

JlomarnHuit

skcriepuMenT Ne 1

BLIpaH_[I/IBaHI/IC KpHUCTAJIJIOB aJIIOMOKAJIMCBBIX KBACIIOB

WM MEJIHOTO KyTopoca.

Buvinonnamos 6e3onacHbie B TOMAIIHUX YCIOBUSIX
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHHS 32 POCTOM
KPHUCTaJJIOB.

Ogopmnsims OTYET O MPOJEIAHHOM padboTe C

HCIIOJIB30BAHHUEM PYCCKOT'O A3bIKa U A3bIKa XUMUU.
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37 O0o01IeHre 1 cucTeMaTH3alus 3HaHuH 1o TeMe «BakHelIe mpecTaBuTeNn HeOpraHuIecKux BemecTB. KonmuecTBeHHbIC OTHOIICHHUS B
XUMUN

38 KonTponbhas pabota o reme «BakHeine npeicTaBuTeIM HeOpraHMueckux BemecTB. KonyecTBeHHbIE OTHOIICHUSI B XUMU

OcHOBHbBIE KJIACCHI HeopraHuveckux coexuHenuii (10 u)

39 OKcHIbI: O60061eHue cBeeHni 006 OKcuaax, ux Kiaccupukanuu, | O6viAcHAmMb, YTO TaKOE «HECOJIEOOpa3yIoUIUe OKCHJBIY,
KiaccuuKanus | | Ha3BaHUAX U cBoMCTBaX. CrocoObI MOyUYEHUsI OKCHIOB | «COJEO0pa3ylolue  OKCHUIbD»,  «OCHOBHBIE  OKCHABI»,
CBOICTBA JlabopaTopHble onbIThl. 17. B3aumoelcTBre OKCUIA | «KUCIOTHBIE OKCUABD.

KanbIus ¢ Bojoi. 18. [TomyTHeHHEe N3BECTKOBOM BOJBI | Xapakmepuzoeams ~ 0OOIIME  XUMHYECKHE  CBOWCTBA
coneo0pa3yIuX OKCUAOB (KHUCIOTHBIX U OCHOBHBIX)
Cocmasnsams ypaBHEHHsI pEakIUil C y4aCTHEM OKCHJIOB.
Habnwoams u onuceieams peakiiu ¢ y4aCTHEM OKCHIOB C
MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U
S3bIKA XUMUH.
IIpogooums  OMBITHI, TOATBEPKAAIONINE XHUMHUYECKUE
CBOMCTBA OKCHJIOB C COOJIIOJICHUEM TMPABUII TEXHUKH
0e30macHOCTH

40 OcHoBaHus: OcHoBanus, ux kiaccupukanus, Ha3BaHUus U CBoWcTBA. | Cocmasnsams ypaBHEHHS peakluii ¢ ydacTHeM OCHOBAaHUHU.
Kinaccudukanus ¥ | BauMmopeiicTBue ¢ KUCIOTaMU, KUCIOTHBIME OKcuaaMu | Habniodams M onucvléams PeakliMi C y4aCTHEM KHUCIIOT C
CBOMCTBa u consiMu. Pa3znoxkeHue HEepacTBOPUMBIX OCHOBAaHHUH. | IOMOIIBIO €CTECTBEHHOT'O (PYCCKOrO WM POJHOIO) SI3bIKa U

Crioco0bI TTOTy4eHHsT OCHOBAHHA.

JlabopaTopuble onbIThl. 19. Peakius HelTpanmzaruu.

SI3bIKA XUMHU.

Ilposooums  ONBITBI, TOATBEPKAAOIINE XUMHUYCCKHE
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20. Tlomyuenme rumpokcuma weau (II) wu  ero

B3auMozeicTtBue ¢  kucioro. 21. Pasmoxenue

rugpokcuaa meau (1) mpu HarpeBaHum.

CBOICTBA OCHOBAaHUH, C COOJIIOJICHMEM MPABUI TEXHUKH

0€30I1aCHOCTH

41-42 | Kuciorsr: Kucnorel, ux knaccudpukanus u Ha3zBanusa. OOmme | Xapakmepuzoeamsb 00IIKE XUMHUECKUE CBOMCTBA KUCIOT
KIaccupuKanus M | XUMHYECKHE CBOMCTBAa KHUCIOT. BsaumopeiictBue | Cocmagnams ypaBHEHHs] peaklUid C y4acTHEM KHCIIOT.
CBOIiCcTBa KHCJIOT C METaulaMH. ODJIEKTPOXUMUYECKUU psin | Habarodams v onucviéams peakiMu ¢ y4aCTHEM KHUCIOT C

HalpsDKEHUH MeTauioB. BzaumojeicTBre KHCIOT C | HOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
OKCHJAaMHM MeETajuioB. B3aumojeHcTBHE KHCIOT C | S3BIKa XUMUM.

OCHOBaHUSIMH — peaxkuus HedTpaym3anuu. | [I[posooums  ONBITHI, TMOATBEPKIAIOIMNE  XUMHYCCKHE
BzaumopeiictBue kuciaor ¢ consmu. IlomyueHue | cBoiicTBa KHCIOT, € COOJIIOJIGHUEM TMPaBUJI TEXHUKH
OECKUCTOPOAHBIX U KUCIOPOACOIEPIKAIINUX KUCIIOT. 0e30macHOCTH

JlabopaTopHble onbIThI. 22. B3aumoelicTBrUE KHCIOT

¢ metamiamu. 23. BzauMoielicTBre KUCIOT C COJIIMHU

43-44 | Conu: Counn, ux KJaccuukanus Hu CBOMCTBA. | Pa3nuyars MOHATUS «CPEAHUE COJU», «KHUCIBIE COJIN»,
kinaccudukanus U | BammonelcTBue coiedl ¢ MeTalslaMH, OCOOECHHOCTH | «OCHOBHBIE COJIM.

CBOMCTBaA 3TUX peakuui. BzanmonencTBue couen ¢ CONsIMH. XapakTepu30BaTh 001Me XUMUYECKUE CBOWCTBA COJIEH.

JlaGopaTtopubie omnbIThbl. 24. O3HaKOMIIEHHE C
KoJUTeKmel cosei. 25. BsammopeiictBue cyibgara
meau (1) ¢ xenezom. 26. BzaumoseiictBue codeii ¢

COJIsSIMH.

Cocmasnsams ypaBHEHUS peakLUi ¢ y4aCTHEM COJIEH.
Habniooams v onucvliéame peakuu ¢ y4acTHEM COJIEH ¢
MTOMOIIbIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJHOTO) SI3bIKA U

SI3bIKA XUMHU.
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HpO@OOUWlb OIIBITHI, MMOATBCPKAAIOIINC XUMHUYCCKUC

CBOMCTBA COJIell ¢ CO6J'IIO,Z[CHI/ICM IIpaBuJ1 TCXHUKH

0e3onacHoCTH
45 ['enetnueckas cBsA3b | 'eHeTnueckne  psapl  MeTalla U HeMeTalla. | Xapakmepu3o6ams NOHATHE «T€HETUYECKUH Psi».
MEeXIy  Kiaccamu | ['eHeTHueckas CBsI3b MEXAY KJaccaMU HEOPTaHUYeCKuX | Muntocmpuposéams TEHETUYECKYHO B3aUMOCBSI3b  MEXIY
HEOPraHUYECKUX BELIECTB. BELIECTBAMM: MPOCTOE BEIIECTBO — OKCHUJ — TUIPOKCU]
BELIECTB JlaGopaTopuble onbIThbl. 27. I'eHeTHYecKast CBA3b HA | — COJb.
IpUMepe COSAMHEHUN MeIH. 3anucvieams  ypaBHEHMsI pEaKLUH, COOTBETCTBYIOILHX
[0CJIE10BATENbHOCTH («1emouxe») IpeBpaleHUH
HEOPraHUUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB.
46 [TpakTrueckas Pemenne skcriepuMEHTAIBHBIX 3a4a4 Ymems obOpamarbcsi ¢ 1abopaTOpHBIM 000pYIOBaHHEM M
pabota Ne 6 HarpeBaTeJIbHBIMU ~ MPUOOpPaMM B COOTBETCTBUHU  C

MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Pacnosznaéams HEKOTOpbIE AaHUOHBI U KATHOHBI.
Habniooams cBOWCTBA 3IIEKTPOIUTOB M MPOUCXOIAIIUX C
HHUMHU SIBIICHUM.

Habniooams w  onuceleame  peakuuu C  y4acTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOI'O (PYyCCKOTO WU
POJIHOTO) SA3bIKA U SA3bIKA XUMHH.

@opMyﬂupoeamb BBIBOABI IO PE3yjibTaTaM HNPOBCACHHOI'O
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JKCIIEPUMEHTA

47

O606H.I€HI/I€ M cUCTeMaTH3aIus 3HaHuH 1o TeMe «OCHOBHBIE KJIACCHI HEOPraHN4CCKUX COGﬂHHCHHﬁ))

48

KOHTpOJ’IBHaH pa60Ta 1o TeMe «OCHOBHEBIC KJIACCHI HCOPraHN4CCKUX COCHHHCHHﬁ))

IMepuonuueckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3aemenToB /.. MenaesieeBa n crpoenune atoma (8 u)

49

EcrecTtBeHHbBIC
ceMelcTBa
XUMHYECKHX
3JICMCHTOB.

AmMdoTepHOCTh

EcrecTBeHHBIE CceMEWCTBA XHMMHYECKHX DJIEMEHTOB:
IIEJIOYHBIC M IEIIOYHO3EMEIbHBIE METaJUIbl, TaJOTreHBI,
AMGPOTEpPHOCTD.

uHepTHbIE  (OnaroposHble)  rasbl.

AmpoTtepHble OokcuAbl U THIpPOKCcHJbl. KomriuiekcHble

COJN.
JlabopaTopHbie ONBITHI. 28. [Tonyuenne
aMQOTEepHOTO0 THUAPOKCHIA W HCCIEAOBAaHHE  €ro
CBOMCTB.

ObvscHaAmb MPU3HAKH, MTO3BOJIIOIINE O0BEAUHSTH TPYIIIbI
XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHbBIE CEMENCTRA.
Packpvisamb xuMuueckuii CMbICT (3TUMOJIOTHIO) HAa3BaHUHN
€CTECTBEHHBIX CEMENCTB

Apeymenmupoeams OTHOCUTEIILHOCTh Ha3BaHUSI «THEPTHBIC
ra3bh»
Obvsacuams, 4YTO Takoe «aM(OTEpPHBIE COCIUMHEHUS.
Habnwoams n onuceieams peakiuii MeXIy BEIIECTBAMHU C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUH.
Xapakmepuzoeams BOMCTBEHHBIM XapakTepe CBOWCTB
aM(pOTEePHBIX OKCHJIOB ¥ THAPOKCHIOB.

IIpo6ooums OMBITBI MO TOJYYCHUIO U TIOJITBEPKICHHUIO
XUMHYECKUX  CBOMCTB  aM(OTEpHBIX  OKCHUIOB |
THJIPOKCHUJIOB C COOIOICHIEM TPABUI TEXHUKH

0€30IaCHOCTH.
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50 Otxkpeitue J1.1. Otkpeitue JI. W. MenneneessiM Ilepuoguueckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MeneneeBpiM 3akoHa M co3gaHue uMm llepumonudeckoil cucTemsl | Kiaccu(UKaluy.

[Tepuoanueckoro XUMHUYECKHUX 3JIEMEHTOB. Apaymenmuposams oTHeceHue Ilepuonuyeckoro 3akoHa K

3aKOHa JleMoHCcTpanum. Paznuunbie dopmMbl  TaOIUI] | €CTECTBEHHOM KilacCU(UKALINH.
MEPUOINYECKON CUCTEMBI. MonenupoBanue | Mooeruposameo XUMHUYECKHE 3aKOHOMEPHOCTH C
nocrpoenust  Ilepmonuueckoit  cucrempl . . | BblIe/IeHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
MenieneeBa IPEJCTAaBICHUEM UX B IIPOCTPAHCTBEHHO-TpapUUeCcKOr HiIn

3HAaKOBO-CUMBOJIMUECKON (hopme
o1 OcHoBHbIC CBeJIcHUS | ATOMBI  Kak ¢GopMa CYIIECTBOBAHUS XUMHUYECKHX Obvsacuams, UYTO TaKOE  «IPOTOHY»,  «HEHUTPOHY,

O CTPOCHUH ATOMOB.

s1neMeHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHH aTOMOB.
JlokazarenbcTBa CIIOAKHOCTH CTPOEHUS aTOMOB. OTBITHI
Pezepdopna. [lnanerapuas Mozenb CTPOCHUS aTOMA.
CoctaB  aTOMHBIX  fifiep:  NPOTOHBI,  HEUTPOHBHI.
OTHocuTeNnbHas aTOMHasi Macca. B3auMocCBs3b MOHATUI
IPOTOH», «HEUTPOH», «OTHOCHUTENIbHAsI aTOMHas
Mmaccany.
JMemoncTpauuu. Mojienn aTOMOB XUMUYECKUX

OJICMCHTOB.

(QIIEKTPOH», «XUMUYECKUI FJIEMEHTY, «MAaCCOBOW YUCIIO».

Onucvieams ~ CTPOEHHE  AOpa  aroMa  HCIOJIb3Yd
Ilepponnueckyro CUCTEMY XUMHUYECKHUX diaemeHToB [I.U.
Menpeneesa.

Ilonyuams wHpOPMALIMIO MO XUMHM M3 Pa3IMYHBIX

HCTOYHHUKOB, aHa1uzupoeanio e€.
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52 Crpoenue Mukpomup. OnektpoHbl. CTpoeHUE JJNEKTPOHHBIX | OOvsicHAmb, HYTO TaKOE <«OIEKTPOHHBIM CIIONH» WK
AIEKTPOHHBIX ypoBHEel aToMOB xuMudeckux s1aeMeHToB NoeNe 1-20. | «oHepreTuuyeckuil ypoBEHbY.

YpOBHEI aTOMOB [TonsiTHe 0 3aBEpILICHHOM AJIEKTPOHHOM YpPOBHE. Cocmasnsams CXeMbl pacIpeleieHus] 3JIEKTPOHOB IIO
XUMHYECKHUX AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKe

asmeMeHToB NeNel-20

B Tabaune J[. 1.

Menpeneena.

53 [Mepuoamueckuii N3oromsl. Ouznyeckuit CMBICTT CUMBOJIUKH | Packpvieamb (PU3NYECKUIl CMBICI: TMOPSAKOBOIO HOMeEpa
3akoH JI.1. [Tepuoanueckoit CUCTEMBI. CoBpeMeHHas | XUMMUYECKOTO DJJIEMEHTa, HOMepa Iepuoja M HoMepa
MenpeneeBa u dbopmynupoBka llepuomuueckoro 3akoHa. M3mMeHeHUs | TPYMIIHL.

CTPOCHHE aToMa CBOWCTB DJIEMEHTOB B TMepuUoJax U Tpymnmnax, Kak | O0vbicHAmb 3aKOHOMEPHOCTH W3MEHEHUSI METAITHYCCKUX U
(GYHKIUS CTPOSHHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB. HEMETAJUIMYECKUX CBOMCTB XMMHYECKUX 3JIEMEHTOB M HUX
COCIMHEHUH B MIEPUOJIaX U TPyIIax.

54-55 | XapakTepuctuka XapakTepucTUKa dJEMEHTa-MeTaJlla U JJIEMEHTa- | Xapakmepu3oeams  XUMHYECKHE  dJIeMeHThl  1—3-To
XUMHUYECKOTO HEMeTaula M0 UX MojJoxkeHutro B Ilepumoanueckoil | mepuogoB Mo UX MNoJoXeHHio B Ilepuogmyeckoil cucreme
3JIEMEHTA Ha cucremMe xumuueckux 3semeHToB . 1. Menneneesa. xumuueckux sneMeHnToB J[. . Menaeneesa.
OCHOBAHMH €0 JemMoHcTpamuu. Mojeinn aToMOB 3JIeMEeHTOB 1—3-T0 | Apeymenmuposams CBOWCTBA OKCHJIOB W THAPOKCHIIOB
MTOJIOKEHUS B MIEPUOJIOB METaJUIOB ¥ HEMETAJIOB IMTOCPEJICTBOM YPaBHEHUN PEaKIIU
Ilepuoanueckoit
cucreme

56 3HaveHHe CooOmieHnst  yJammxcss O OKH3HH, HaydyHOH U | Onpedensimb NCTOUHUKU XUMHUYECKOU H(OpMaIun
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Ilepnonuyeckoro
3aKOHA U
[Tepuoanueckoit
CHCTEMBI
XUMHYECKHUX
sneMeHToB /. H.

Mennenecena

obOmecTtBeHHOU  AestenbHocTH  JI.JMI. MeHueneena
«IlepuoauyeckomMy 3aKOHY HE TPO3UT pa3pyllICHUE, a

TOJIBKO Pa3sBUTUC U HaHCTpOfIKH O6CH_IaIOTCSI>>

Ionyuams HEOOXOAUMYIO HH(POPMALUIO W3 Pa3IMYHBIX

HUCTOYHUKOB, AHAUZUPOBATND eé, oopmnsams
MH(OPMALIMOHHBIN TIPOIYKT, Hpe3eHmosams €ro, eecmu
HAy4YHYIO IUCKYCCHUIO, OMCMAasams CBOIO TOUKY 3PEHMSI MU

KOppeKmupogams €g.

Xumuyeckas cBsizb. OKHCJIUTEIbLHO-BOCCTAHOBUTEIbHBIE peakiuu (8 4)

57

HNonnas

XUMHNYECKaiA CBA3b

HNonnass xummudeckass cBsa3b. HOHBI, 00pa3oBaHHBIC
aToOMaMH METaJUIOB U HeMeTauioB. CXxemMbl 00pa3oBaHUs
WOHHOM CBSI3W s OWMHApHBIX coenuHeHuil. MoHHbIE
KPUCTAINTUYECKHE PEmETKH U (PU3NYECKUE CBONCTBA
BEIIECTB € OJTUM TUOOM pemérok. [lonsarue o
(hopMyIBEHON eqMHUIE BEIIECTRA.

demoncrpauuun. Buneopparments! u cnaiiasl «MoHnHas
XUMHUYECKasg CBA3bY». KoJuleKuus BEmecTB ¢ HOHHOU
XUMHYECKON Monaenu

CBA3bIO. MOHHBIX

KPUCTAJUIMYECKUX PELIETOK.

Ob6vsicusamsb, 9TO TAKOE UOHHAS CBSI3b, HOHBI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUSI HOHHOM CBS3H.
Cocmasnsams cxemMbl 00pa30BaHUsI MOHHOM CBSI3HU.
Hcnonvzosams 3HaKOBOE MojaenupoBanue.  Onpedensimo
THUIT XUMHYECKOH CBsI3U 1O (hopMyIie BElIeCTBa.

I1Ipu6odums IpUMeEpPHI BEIECTB C HOHHOH CBS3BIO.
Ycemanaenueams TPUUIMHHO-CIIEICTBEHHBIE CBS3M MEXKIY
COCTaBOM BEII[ECTBA W BHUJIOM XHUMHUYECKOH CBS3H, MEXIY
MOHHOM CBSI3bI0 U KPUCTAITTUYECKUM CTPOSHUEM BEIIECTBA,

MCXKAY KPUCTAIMYCCKHUM CTPOCHUEM BCHICCTBA U €ro

(I)I/I3I/I‘{CCKI/IMI/I CBOMCTBaMH

58

KosaneuTtnas

XUMHUYECKaA CBA3b

KoBanentHass xuMudeckas CBS3b. 3HeKTp0HHBIe n

CTpyKTypHBIE (opmynbl. IloHsTHE O BaJEHTHOCTH.

O6’bﬂCH}Zmb, YTO TaKOC KKOBAJICHTHAA CBA3b)»,

«BaAJICHTHOCTB)).
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KoBanentHas HenonsipHas cBsizb. Cxembl 00pa3oBaHUA

KOBAaJICHTHON CBS3H JJIA 6I/IHapHBIX COG,Z[I/IHCHI/II\/'I.

MOJ'IGKYJ'IHpHBIe n aTOMHBIC KPpUCTAIIIMYCCKUEC

peI_HéTKI/I, M CBOICTBaA BCIIECCTB C OTUM THUIIOM peHIéTOK.

JemoncTpanuu.  BuzneopparmMenTtsl u ciaisl
«KoBastentHast  xuMu4deckas  cBsa3by.  Kosnrexkius
BEIIECTB MOJIEKYJIPHOTO W aTOMHOTO CTPOEHHUS.

Monaenu MOJICKYJIPHBIX U ATOMHBIX KPHUCTAJIMYCCKHUX

pELIETOK.

Cocmasnsims cXeMbl 00pa30BaHUS KOBAIICHTHOM
HETMOJAPHON XUMUYECKOHN CBSI3U.

Hcnonvzo6ams 3HAKOBOE MOJICIIUPOBAHUE.

Onpeodensimp TATI XUAMUYIECKOH CBSI3H 10 hopmyJie
BCIIECTBA.

IIpusooums ipuMeEpHI BEIIECTB C KOBAJIGHTHOM CBA3BIO.
Yemanasnueames TpUUUMHHO-CIIEICTBEHHBIEC CBA3U MEXTY
COCTaBOM BEIIECTBA U BUAOM XUMHUYECKOM CBSI3U, MEXKIY
KOBJICHTHOM CBSI3bI0 U KPUCTAUIMUYCCKUM CTPOSCHUEM
BEIIECTBA, MEXKIY KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBa

1 ero GU3UYECKUMU CBOMCTBAMHU

59

KosanenTnas
MOJISIpHAS

XUMHNYECKaA CBA3b

DNEeKTPOOTPULIATENIBLHOCTD. P
IJEKTPOOTpHULATENbHOCTH. KOBaneHTHas noJIsipHas
Xumuueckas cBs3b. Jlunonas. CxeMbl 00pazoBaHus
KOBaJICHTHOM MOJISIPHOM CBSI3U /1711 OMHAPHBIX
COeIMHEHUI. MONEKYIIApHBIE U AaTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C
3THUM TUIIOM PEIIETOK.

JdemoncTpauuu. Mojen MOJEKYISIPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK.

06’b}lCH}ZI’I’Ib, YTO TAKOC «KOBAJICHTHAA TIIOJIAPHASA CBA3b»,

«QJIEKTPOOTPHUIIATEITEHOCTBY, «BO3TOHKa 170071
«CyonmmMmarus».

Cocmasnsams cxeMbl 00pa30BaHMsI KOBAJIEHTHOW IMOJIIPHON
XUMUYECKOH CBS3H.

Hcnonv306amb 3HaKOBOE MOJICTTUPOBAHHE.
Xapakmepuzoéams MeXaHW3M O00pa30BaHUS MOJSPHOM
KOBAJICHTHOW CBSI3U.

TAN XAMWYECKOW CBA3U 1O

Onpeodensmo bopmyie

BEIECTBA.
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Ilpusooums npuMepsl BEHIECTB C KOBAJIEHTHOW MOJISIPHOM
CBSI3bIO.

Yemanaenueame TPUYMHHO-CIEICTBEHHBIE CBA3UM MEXKIY
COCTaBOM BEIIECTBA M BUJAOM XHUMHUYECKOWU CBSI3H, MEKIY
KOBQJIEHTHOW CBSI3bI0 M KPUCTAUINYECKUM CTPOCHHUEM
BEILECTBA, MEXY KPUCTAIUIMYECKUM CTPOCHUEM BEILIECTBA
U ero GU3NYeCKUMH CBOWCTBAMHU.

COCAMHEHHUI IO

Cocmaenamo OMHAPHBIX

bopmybl
BAJICHTHOCTH H HAXOOUMb BAJCHTHOCTH DJIEMEHTOB II0
dhopmyse OMHAPHOTO COEAMHEHUSI.

Hcnonvzosams MaTCpruaAIIBHOC MOJCIIMPOBAHUC

60

Meramnmnueckas

XUMHNYECKaA CBA3b

Mertannuueckas XMUMHAYECKash CBA3b M METAIMYECKAs
Kpuctaimuueckasi pemérka. CBONCTBa BELIECTB C 3TUM
TANOM pemérok. EnuHas mpupona  XMMHUYECKHUX
CBSA3EH.

JemoncTpanun. BuneopparmeHTs! U craiabl
«Merannnyeckas XuMudeckas cBs3b». Komekmus
«MeTansl U CIUIaBbI».

JlaGopaTopHble onbIThI. 29. MI3roTOBICHNE MOAETH,

WUTIOCTPUPYIOIIECH CBOMCTBA METATUTMYECKOM CBSA3U

06’b}lCH}ZWIb, YTO TaKOC MCTAJINIMYCCKas CBA3b.

Cocmasnames  cxeMbl ~ OOpa3OBaHMsI  METAUTUYECKOM
XUMHUYECKOU CBSI3H.

Hcnonv3zoeams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzoeamv MEXAHU3M o0pazoBaHus
METAJITINYECKOHN CBS3H.

Onpeodensms TUN XUMHUYECKOM CBsI3u 10  Qopmyie
BEIIEeCTBA.

I1Ipugooums mpuUMepHI BEUIECTB ¢ METAIITHYECKON CBS3BIO.

Ycemanasnueamn MPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIY
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COCTaBOM BEILECTBA U BUAOM XMMHYECKOW CBA3U, MEXKIY
METAJJINYECKON CBA3BI0 M KPUCTAUIMYECKUM CTPOCHUEM
BEILECTBA, MEXKIY KPUCTAUIMYECKUM CTPOCHHUEM BEILIECTBA
U ero (PM3NYECKUMHU CBOWCTBAMH.

Hcnonvzosamo MaTCPHAJIbHOC MOACINPOBAHHUC

61 CreneHb Crenenb okucnenus. CpaBHEHUE CTENICHU OKUCICHUS U | OOvsicHamb,  YTO  TaKOE  «CTENEHb  OKUCIICHHS,
OKHCJICHHS. BaJieHTHOCTH. [IpaBwmiia pacuéra creneHeld OKHCICHHUS | «BAJICHTHOCTBHY.
1o ¢popmynamM XUMHUYECKUX COCTUHEHUH. Cocmasnams  Qopmysnbl OWHApHBIX COETUHEHUN Ha
OCHOBE 00111ero crroco0a ux Ha3BaHUH.
CpasHusamo 6aienmHocms M CTENIEHb OKUCICHUS
Paccuumvisams  cTeneHu  oxkuciaeHus 10 GopMyliaMm
XUMHYECKUX COCAUHCHHM.
62 OKHCIUTEIIBHO- OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKITUH. ObwsicHame, 49TO Takoe «OKHCJIUTEIIBHO-
BOCCTaHOBUTENbHbIE | OmpeseneHne CTerneHeld OKHUCIEeHUs Mg DIIEMEHTOB, | BOCCTAHOBUTEIbHBIC peaKIum, «OKHUCITUTEIIbY,
peaxiuu o0pa3yloIuX BelIeCTBA pa3HBIX KIAccoB. Peakiuu | «BOCCTAHOBUTEINDY, KOKUCIEHUEY, «BOCCTAHOBIICHUEY.

MOHHOIO OOMEHA W OKHUCIIMTEIbHO-BOCCTAHOBUTEILHEIE
pCaKkuu. OKHUCIIUTEIDL U BOCCTaAaHOBHUTCIIb, OKHCJICHUC U
BoccTaHoBJeHHe. COCTaBlIeHUE YPaBHEHUN OKUCIUTENb
HO-BOCCTaHOBUTEIHHBIX peaxiuit METOJIOM
AJIEKTPOHHOTO OaraHca.

JdemoHcTpanuu. B3anMoneicTBue LHMHKA C CEpOW,

Knaccugpuyuposame XxuMudeckue peakiuil Mo MpU3HAKY
«U3MEHEHHE CTETIEHEH OKUCIIEHUS 2JIEMEHTOB).
Onpedensames OKUCIUTEIb U BOCCTAHOBUTEID, MPOLECCH
OKHCJIEHHSI U BOCCTAHOBJICHHUS.

Hcnonvzoeams 3HAKOBOE MOACIINPOBAHUC
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consiHol  kuciorod, xiopuaom meau (I1). Topenue
Maruusi. BzaumoneicTBue XJIOpHOM M CEpOBOOPOIHOM

BOJEL.

63 | O606wmenue u cucreMaTu3anus 3HaHui o temam «llepuoguueckuii 3akon u Ileproauueckas cucrema XumMuueckux anemeHTos [1.1.
MenpeneeBa u ctpoenue aroma» U «CtpoeHune BemecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
64 | KonTtposbHas pabdora o temam «llepuoanyeckuii 3akoH u [lepuoamueckas cucreMa xuMmudeckux snemeHToB J[.J. MenzeneeBa u crpoeHue
atoma» 1 «Ctpoenue BemiecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIM)
Pezep | 64
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IIpumepHoOe TeMaTHYeCKOe IUIAHUPOBAHNE 9-T0 Kjacca
(2 4 B HexeJ10, Bcero 70, u3 HUx 4 4 - pe3epBHOE BpeMs).

Home
pa
YPOK Tema ypoka OcHOBHOE cojlep:KaHHe XapakTepucTHKA OCHOBHBIX BH/I0B AesITeLHOCTH
OB ypokKa o0yuyamuxcst (Ha ypoBHe y4eOHbIX 1eHCTBHIA)
n/n
IToBTOpPEHHUE 0 0000IIEHHE CBEeHHIT MO Kypcy 8-To Kiacca. XumMuueckne peakuun (5 1)

1 Knaccudukanms bunapurpie coemunenus. Oxcunpl coneoOpasyromme u | Xapaxmepu3oéams OKCUIBI, THUAPOKCHABI (OCHOBaHUS,
HEOPraHUYECKHIX HecoJIeo0pasyromue. I'anpoxcunsr: OCHOBaHUs, | aM(pOTEepHBIE TUAPOKCUJIBI, KHCIIOPOJICO/IepIKaIIIe
BEIIECTB U UX amdoTepHbie, KUCIOTh. CpemHue, KUCIble, OCHOBHBIC | KHCJIOTBI) U COJIM IO TUTAHY: COCTaB, CIIOCOOBI 00pa3OBaHMS
HOMEHKJIaTypa COIIH. Ha3BaHUM, XapaKTEPHbBIE CBONCTBA U MOITYUYCHHUE.

Nemoncrpanuu. O3HakOMIIEHHWE ¢  KOJUIeKIusaMu | Kraccuguyupoeams OKCHIBI, THAPOKCHUIBI (OCHOBAHHSA,
MeTalioB U HeMeTawoB.  O3HakomiieHHe ¢ | aM(pOTepHBIE THUAPOKCUJIBI, KHCIIOPOJICO/IepIKaIIIe
KOJIJICKIMSIMHA OKCHJIOB, KUCIIOT U COJICH. KHCJIOTBI) U COJIU TI0 PA3JIMYHBIM TIPU3HAKAM.
Ymems»  moaTBepkAaTh  XapaKTEPUCTHKY  OTAEIBHBIX
MPEICTaBUTENCH  KJIaCCOB  HEOPraHWYECKHX  BEIIECTB
YPaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIIUHA.
Packpvieamo B3aHMOCBSI3b MEXTY KJIaccaMu
HEOPTaHMYECKUX COSAMHEHMI, KaK TeHETHUECKYIO

2-3 | Knmaccuduxarnms OO06oOmIeHne CBEIEHUH O XHMHYECKUX peaknusax. | O0wsacHAmb, YTO TAKOE «XUMHUYECKasl peakiusy», «peakuun
XUMHYECKHX Knaccugukaius XMMHYECKUX PEaKIUi MO Pa3IHYHBIM | COCTUHEHUS», «PEAKIUH PA3JIOKEHUSI», «PEAKIIUU OOMEHA,
peakmuii o OCHOBAHMSM: COCTaBy MW UYHCIY pPEardpylolldX | | «PEaKIuh  3aMEIICHHS», «PEaKIuu  HEeUTpaTu3aIinmy,
pa3IUYHBIM 00pa3yloIMXCsl  BEUIECTB,  TEIUIOBOMY 3¢ (deKTy, | «IK30TEPMUYECKHE peakuuny, «OHAOTEPMUUYECKUE
OCHOBaHUSIM HANpaBJICHUIO, N3MCHECHHUIO CTENCHEH OKHCIICHHUS peakium»,  «oOpaTUMble  peakluu», «HeoOpaTUMbIe
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9JIEMEHTOB, O0O0pa3yIOLUX pearupyrolue BeIIecTBa,
¢aze, UCTIOIB30BAHUIO KaTAIH3aTOPA.

Jladoparopubie onbiThl. 1.  B3aumopeiicTBue
aMMuaKa u XJIOPOBOJIOPO/A. 2. Peakmust
HedTpanmm3anuu. 3. HabGmonmenue teroBoro 3¢gdexra
peakuuu HedTpanuzanuu. 4. BzaumopeiictBue cepHoit
kucioTel ¢ okcugom Memu(Il). 5. Pasmoxenue
MIEPOKCH/IA BOJIOPO/IA C TOMOIIBIO KaTajaa3bl KapTOQels.

peaKum», «OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIHM,
«TOMOTCHHBIE  PEaKIMH», «TCTCPOTCHHBIC  PEAKIIUN,
«KaTaTUTUICCKHE peaKmum», «HEKATATUTHYCCKHE
peaKImn», «TeIIOBOH APPEKT XUMHUUECKONW PEAKIIUN.
Knaccuguyuposams XxuMuveckue peakyul MO Pa3IuIHBIM
OCHOBAHUSIM.

Onpedenamob OKUCIUTENb U BOCCTAHOBUTEIb, MPOIECCHI
OKHCJICHUS U BOCCTAHOBJICHUSI.

Habniooams n onucvigams peakiuy MEX]y BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SA3BIKA XUMHH

45

[TonsTHe 0 ckOpocTH
XAMUYECKON
peakuuu. Karanus.

IlonsiTHE O CKOPOCTH XUMHUYECKON peakunu. PakTopsl,
BIMSIONIME HA CKOPOCTh XUMHUYECKHX  PEaKLuil:
pUpOJIa pearupyroliux BELIECTB, UX KOHLEHTpalus,
TEMIEpaTypa, IUIOW@AAb COINPUKOCHOBEHHUS, HaJIM4ue
katanuzaropa. Karamms.

JeMoHcTpanun. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakuuu OT IPUPO/IbI pEarupyoIINX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOH-
LEHTPaLUU PearupyronX BeulecTB. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOW PEAKIIUH OT IUIOIIAIN
CONPUKOCHOBEHMSI pEarupyromux BemecTB («KUTISIIUN
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKLIuu
OT TEMIEPATYPhl pEarupyoIINX BEIIECTB.
JlabopaTopHbIe onbITHI. 6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKIMU OT MPUPOIbI Pearupyronx
BELIECTB HAa IPUMEPE B3aUMOAEHCTBUS PaCTBOPOB
THoCyNb(aTa HaTpUs U XJIopuaa 0apus, THOCYIb(haTa
HATpPHUA U COJITHOM KHUCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEeaKIMK OT MPUPOIbI METAIIJIOB MPH UX
B3aUMO/ICHICTBUH C COJITHON KUCIIOTOM. 8. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIIMH OT IPUPOABI KUCIOT

ObvscHAMb, 4TO TAKOE «CKOPOCTh XUMUYECKON PEaKIIHI.
Apeymenmuposams BbIOOp €IUHULl U3MEpeHus Vp.
Yemanaenueams TpUYMHHO-CIICICTBEHHBIE CBS3H BIUSTHHS
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKIni.
Habnwooams u onucvieams peakiiui MEXIY BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POHOTO) S3bIKA U S3bIKA XUMHUH
IIpo6ooums  OWBITH, TOATBEPKIAIOIIAE 3aBUCHMOCTD
CKOPOCTH XUMHUYECKOW PEaKINH OT pa3TUYHbBIX (DaKTOPOB
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IIPU B3aHUMOJIEUCTBUM HX C XKeJIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW peakIuu oT Temrneparypsl. 10.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON peakIu OT
KOHIEeHTpauuu. 11. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklMy OT IJIOIAAN COMPUKOCHOBEHHUS
pearupyromux BeniecTs. 12. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEeaKIK OT KaTalnu3aTropa.

Xumuyeckue peaknuu B pactBopax (10 )

3J'IeKTpOJ'II/ITI/ILICCKa$I
JUCcconranus

[TonsiTne 00  ANEKTPONMTUYECKON  THUCCOLMALIUU.
ONEKTPOIUTHI u HERJIEKTPOJINUTHI. Mexanusm
JUCCOLMALMI AIIEKTPOJIUTOB C PA3IMYHBIM XapaKTepOM
cBsa3u. CreneHb 3JIEKTPOIUTHUECKON JIHUCCOLMALINU.
CunpHbI€ U cladble YEKTPOIUTHIL.

JleMmoHcTpanuu. VcnpiTanue BEMECTB M X PaCTBOPOB
Ha JIEKTPONPOBOJAHOCTh

JlagopaTopubie onbiThbl. 13. Jluccormanms cimaObix
AJIEKTPOJIMTOB Ha NPUMEPE YKCYCHOM KUCIIOTHI.

Xapakmepuzosamuo HOHATUS «QIIEKTPOJIUTHYECKAs
JUCCOLIUALUS», «AJIEKTPOIUTBI», «HEIIEKTPOIUTHIY.
Ycmanaenueams TPUUMHHO-CIEACTBEHHBIE CBSI3HM MEXIY
IPUPOJOH IEKTPOJIUTA U CTENEHBIO €r0 AUCCOLUALINH.
Ycemanaenueams TPUUMHHO-CIIECTBEHHBIE CBSI3H MEXIY
TUIIOM XHMHUYECKOM CBSI3U B DJIEKTPOJIUTE U MEXaHU3MOM
€ro JUCCOLMALIUY.
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7 OcHoBHbIE OcCHOBHBIE TIOJIOXKEHHUSI TEOPUM DJIEKTPOJIUTHYECKOH | Xapakmepuszoéams TOHATHUS «CTENEHb JHCCOLMALUNY,
MIOJIOKEHHUST TeOpHH | aucconmanuu. Kinaccupukanus HOHOB M UMX CBOMCTBA. | «CHJIbHBIE  JJEKTPOJUTHI),  «CJIA0bIe  3JIEKTPOIUTHIY,
MEKTPOIIUTUYECKON | KHCIIOTBI, OCHOBaHMS M COJM KaK JJIEKTPOJUTHL. MX | «KaTHOHBI», «@aHUOHBD», «KHCIOTBL», «OCHOBAHUA», «COIH.
JUCCOLMAIUN KJIaccu(UKauUs U AUCCOLIAAITHSL. Cocmasnsams ypaBHEHUS 3JIEKTPOJUTUUECKON AUCCOLUALIU
(TOO). JdemoncTpauuu. 3aBUCUMOCTb 3JICKTPOINPOBOAHOCTH | KUCIOT, OCHOBAHUM U COJICH.

YKCYCHOM KHCIJIOTBI OT KOHLEHTpauuu. JIBuxeHue | Huriocmpuposams TNpUMEPAMU  OCHOBHBIE  I1OJIOKECHMS
OKpAILLIEHHBIX MOHOB B 3JIEKTPUYECKOM IIOJIE. TEOPHUU IEKTPOJIUTHUECKON AUCCOLUALINH.
Paznuyams  KOMIIOHEHTBI  JOKa3aTeNbCTB  (TE3UCOB,
apryMeHTOB U (pOpPMBI 10Ka3aTeIbCTBA)
8—9 | Xumuueckue OO0mue XMMHUYECKHE CBOICTBa KHUCIOT: H3MEHEeHue | Xapakmepuszoeams 00IIME XUMHUYECKHE CBOMCTBA KUCIIOT C

CBOMCTBA KUCJIOT B
CBETE TEOpUHU
NEKTPOJIUTHUECKOU
M CCOLIMALUT

OKpAaCKy UHIAUKATOPOB, B3AUMOJIECHCTBUE C METaJlaMU,
OKCHJaMU U TUAPOKCUIAMH METAJUIOB U  COJISIMH.
MonekynspHble U MOHHBIE (MTOJTHBIE W COKpAIIEHHBIE)
YpaBHEHUSA peaKuuid. XUMUYECKUI CMBICIT
COKpAIIEHHBIX  YpaBHEHUU. YCIOBHS NPOTEKAHUS
peakuuMii MEXAy DJJEKTpPOJUTaMu J0 KoHua. Pspg
aKTHBHOCTH METaJLJIOB.

Jladoparopubie onbIThl. 14. H3meHeHue oKpacku
WHIUKATOPOB B  KHUCJIOTHOM cpeae. 15.Peakuus
HEUTpaJIU3allUk  pacTBOpa  WMIENOYHM  PaA3IMYHBIMHU
kucinotamu. 16. INonyuenue runpokcuaa meau(Il) u ero
B3aUMOJICCTBHE C pa3IMYHBIMU  KHcloTamu. 17.
BzaumopeiicTBue cuiabHBIX KUCIOT ¢ okcuoM meau(1l).
18-20. BsaumogeiictBue KHCIOT ¢ Merauiamu. 21.

TIO3HIINN TEOPUH ICKTPOTUTHYESCKON JTUCCOITUAIIHH.
Cocmaensms MOJEKYJSPHBIC, TOJHBIE W COKpaIIEHHbIC
WOHHBIC YPABHEHUS PEAKIIUH C y4aCTUEM KHUCIIOT.
Apeymenmuposams BO3MOKHOCTh TPOTEKAHUS PEAKIUi ¢
y4acTHEeM KHCJIOT Ha OCHOBe TpaBwia bepromie u psna
AKTUBHOCTH MCTAJIJIOB.

IIpo6ooums OTBITHI, MOATBEPKAAIONTHE XUMHUCCKHE
CBOICTBA KHUCIIOT, C COOJIIOICHUEM MTPABUII TEXHUKH
0€30IaCHOCTH.

Habnrooams u onuceiéams peakiiy ¢ y9aCTHEM KHUCIIOT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU
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KauectBenHass peaknus Ha  KapOoHarT-woH. 22.
[Tonyyenue cTynHsS  KPEMHHEBOW  KHCIOTHI.  23.
KauecTBeHHast peakiiys Ha XJIOPH/I- WU CYIb(haT-HOHBI
10 Xumuueckue Ob6mue XUMUYECKUE CBOMCTBA menoueit: | Cocmagnsams MOJIEKYJISIPHBIE, IIOJHBIE U COKpAalllEHHBIE
CBOMCTBa OCHOBaHHI | B3aMMOJEHCTBHE C KHUCIOTAMU, OKCUIAMHU HEMETAILJIOB, | HOHHbBIC YPaBHEHUSI pEaKIUil C ydacTHEM OCHOBaHUI.
B CBETE TCOPHH COJISIMH. Oo6mme XUMHYECKHUE CBOWCTBA | Apeymenmupoéams BO3MOXXHOCTh TPOTEKAHUS pPEaKUUil c
ANEKTPOJIUTUYECKON | HEPACTBOPUMBIX  OCHOBAHHI:  B3aMMOJEWCTBHE C | yYacTHEM OCHOBaHHI Ha ocHOBe mpaBuia beproie.
T CCOIMAITUH KHCJIOTaMH, Pa3JIOKEHHUE TIPU HarpEeBaHUH. Ilpo6ooums ~ OMBITH, TOATBEPKIAIOIINE  XHMHUYECKHE
JlabopaTopubie onbIThl. 24. V3MeHeHHE OKpacKd | CBOMCTBAa OCHOBAaHUM, C COONIOJEHUEM TMPaBUI TEXHUKH
MHAMKATOPOB B LIENIOUHOM cpene. 25. BzaumoneiictBue | 6e30macHOCTH
nienouel ¢ yrimekucasiM razoMm. 26. KauectBennas | Habnrooame v onucviéams PeakiMy ¢ y4acTUEM KHUCIOT C
peakmust Ha KaTHOH amMoHus. 27. IlomydeHue | mOMOUIBIO PyCCKOTO (POAHOTO) SI3BIKA H S3bIKA XUMHH
ruapokcuaa meau(Il) u ero paznoxxenue
11 | Xumuueckue OO0mre XUMHYECKHE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeamp 00ONIME XUMUYECKHEC CBOHCTBA COJICH C
CBOMCTBa coJiell B B3aMMO/IEICTBHE C KMCIOTaMH, I1E€JI0YaMH, COJIIMU U HO3ULIUN TEOPUH JIEKTPOIUTHUYECKON TUCCOLUAIINH.
CBETE TCOPUHU MeTayuiaMu. B3anMopeicTBIe KHCIBIX COTeH o Cocmaensams MONEKYNSIPHBIE, TIOJHBIE W COKpaIIEHHBIC
JIEKTPOJIMTUYECKON | IIEeT0YaMHU. MOHHBIE YPaBHEHUS peakiuil ¢ yyacTueM coJieil.
JUCCOIUALIN JlaGopaTtopubie onbiThl. 28.  BsammopelicTBue | Apeymenmuposams BO3MOXKHOCTH NMPOTEKAHUS PEAKIHHA C
kapOoHaToB ¢ kucinoramu. 29. [TomydyeHne ruapokcuaa | yyacTueM cosei Ha OCHOBe npasuia beprose.
xkenesa(lll). 30. BzaumopeiictBue xene3za ¢ pactBopoM | /Ipogodums  ONBITHL,  MOATBEPKAAIONINE  XUMHUUYECKHE
cynbsara meau(Il) CBOMcTBa coned, ¢ COONIOACHHEM TPaBUI TEXHUKU
0€30MacHOCTH.
Habniwooams n onucviéams peakuu C y4acTHEM COJIeH C
TTOMOIIBIO PYCCKOTO (POTHOTO) SI3BIKA U SI3bIKA XUMUH
12 [Tonsitre o I'mapomus, kak OOMEHHOE B3aWMOJEHCTBHE CONel ¢ | Ycmanaenueams 3aBUCUMOCTh MEXKIY COCTABOM COJH U
THIPOJIN3E coJieit BOJIOM. ['Maposu3 coMM CHIIBHOTO OCHOBAaHUS M CIIa0OH | XapaKTepoM I'MIIposn3a
KUCIOThI. ['maponus3 coiau cnaboro OCHOBaHUS U | AHanu3uposéams Cpely pacTBOpa COJIM C  [OMOUIbIO
cuiibHOU KucnoThl. Lkana pH. WH/IUKATOPOB
Jemoncrpanuu. OrmpenerneHue xapaktepa cpensl B | [IpocHo3uposams THII THIPOIH3a COMU HA OCHOBE aHAIHM3a
pacTBopax coeil. ero (opmyiiel
13 [IpakTuueckas CBoiiCTBa KHCJIOT, OCHOBAaHUM, OKCHIOB U COJIeH B Ymemw oOpamathcs ¢ 1a60paTopHBIM 000pyI0BaHUEM U

paborta No 1.

CBETE TEOPHUH AIEKTPOJUTUYECKON TUCCOLMAIIUU U

HarpeBaTelbHBIMH  TPUOOpPaMH B COOTBETCTBHU  C
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Pewenne
OKCIICPUMCHTAJIbHBIX
3ajady = IO TeMe
«DNEKTPOIUTUYECKA
S JUCCOLIMALIUS

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/If/’I.

MpaBUJIAMU TEXHUKHU 0€3011aCHOCTH.

Habnwooams cBOWCTBA 3JEKTPOIUTOB M MPOHCXOIAIMINX C
HUMU SIBJICHUM.

Habnmooams WM onucvbiéamb  peaklMu € ydacTHEM
UIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOrO (PYCCKOIO WM
POIHOTO) A3BIKA U SI3bIKA XUMHUH.

Dopmynuposampb BBIBOJBI 1O pe3yJbTaTaM IPOBEAECHHOIO
JKCIIEPUMEHTA

14 O060011eHrE U cucTeMaTH3als 3HaHUH 110 TeMe «XUMHUYECKHE PEAKIIMU B PACTBOPAX 3JIEKTPOIUTOBY
15 KontposnbHas padora Ne 1 o Teme «XUMHUECKUE PEaKIK B PACTBOPAX 3JIEKTPOIUTOB)
Hemera/uibl 1 HX coequHeHust (25 )
16 O61mmas CtpoeHue aTOMOB HEMETAIIJIOB M MX IMOJIOKEHUE B ObvsacHamb, 9TO TAKOE HEMETAILIIEL.
XapaKTepUCTHKA [lepnoauueckoii cucreme. Psan Cpasnusams anaoTPOIHbIE BUTOM3MEHEHUS KUCIOPO/aA.
HEMETaJJIOB 35eKTpooTpunarenbHocTu. Kpucramumyeckue pemérku | Packpviéams NPUYUHBI aJTIOTPOITUH.
HEMETAJIJIOB — IMPOCTHIX BEHIECTB. AJUIOTPONHS U €€ Xapakmepuzoéamb XUMHUYECKUE HIIEMEHTbI-HEMETAUIbl U
npu4yrHbl. PU3NUecKue cBOMCTBa HeMeTaioB. O01e | MpPOCThIE BellecTBa-HEMETANIbl: CTPOEHHUE, (U3NYECKHe U
XUMHYECKHE CBOMCTBA HEMETAJVIOB: OKUCIIUTEIbHBIE U | XUMHUYECKHE CBOIICTBA HEMETAILJIOB.
BOCCTAaHOBUTEIIbHBIE. Obvsacuams 3aBHCHUMOCTh OKHCIIUTENBHO-
HNemoncrpanuu. Komnekiuss HemeTauioB. MoJenu | BOCCTAHOBUTENbHBIX ~ CBOWCTB (WM npedcKa3vléamy
KPUCTANIMYECKUX PEIETOK HEMETAJIOB: aTOMHBbIE M | CBOMCTBA) 3JIEMEHTOB-HEMETAIJIOB OT HUX IIOJOXKEHHS B
MoJieKynsipHble. O30HaTOp M NpUHUUINBL ero paloTsl. | [lepuoanueckoil cucreme xumuueckux snemeHToB J[. .
['openne HeMeTalsIOB — MPOCTBIX BEIIECTB: cepsl, | Menneneesa.
docdopa, TpeBECHOTO yIiIsl. Ycemanasnueamb TPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOEGHMEM  aTOMa, XUMHYECKOH  CBA3BIO,  THUIIOM
KPUCTAJUTMYECKOM PEIIETKH HEMETAJUIOB U UX COEIMHEHH,
uX (pU3NYECKMMHU CBOWCTBAMH.
/Jloka3vleams OTHOCUTENBHOCTh TMOHATHH «METaul» H
«HEMETaJD»
17 Obmas ["anmorensl, cTpoeHME UX aTOMOB U  MOJEKYN. | Xapakmepuszoéams cTpoeHue, (Gu3nuecKue U XUMUYECKHe
XapaKTepUCTHKA @u3znyeckue M XHUMUYECKHE CBOMICTBA TaJIOTEHOB. | CBOMCTBA, IOJYyYEHUE U NPUMEHEHHE TaJOr€HOB B IUIAHE

sneMmenToB VIIA

3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB TaJIOTEHOB B

00111eT0, 0COOECHHOT'0 U € TUHHUYHOTO.
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IpyIIbl — 3aBUCUMOCTH OT uX nojoxeHus B Ilepumonuueckoii | Ycemanaenueams NPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
raJloreéHOB cucreme. HaxoxJieHue rajoreHoB B NPUPOJE U HX | CTPOEHUEM  aTOMa,  XUMHYECKOM  CBA3BIO,  THUIIOM
HoJy4eHue. 3HaueHHe U IPUMEHEHUE raJloreHoB. KPUCTANINYECKON PEeIIETKH rajloreHoB, UX (PU3MUECKUMU U
JNemoncTpanuu. OOpasibl TaJOreHOB — MPOCTHIX | XUMHUECKUMH CBOMCTBaMU
BellecTB. B3aumopelcTBue rajJoreHoB ¢ MeTallaMH.
BriTecnenue xiopa 6poMoM MM MOJa U3 PACTBOPOB UX
coJet
18 CoenuHenus ["a1oreHoBOJOPOIBI M COOTBETCTBYIOUINE UM KHCIOTHI: | Xapakmepuzoéams COCTaB, (U3NYECKHE U XUMHUYECKHE
raJoreHoB IUIaBUKOBAs, COJIsIHAs, OpOMOBOJIOpPO/IHAA, | CBOMCTBA, TMOJY4YeHHE U  IPUMEHEHUE COEAMHEHUIl
MOI0BOJIOPOAHAS. ["asorenuasl. KauecTBeHHbBIE | raJIOT€HOB C UCHOJIb30BAHUEM PYCCKOTO (POJHOIO) SI3bIKA U
peakuuu Ha raJIOTeHU/I-MOHBI. [IpumeHeHue | A3bIKa XUMUH.
COEIMHEHUI rajoreHoB U UX OMOJIOrHYecKas poJb. Ha3zvieamv coenuHeHust rajoreHoB 1o (opmyne H
JemoncTpanus. Kounekuust NpUpoIHBIX COEAUHEHUH | cocmagnams GOPMYIbI 110 UX Ha3BAHUIO
xJIopa. Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
JlabopaTopHusie onbIThl. 31. PacnioznaBanue XUMHUYECKON CBS3bI0, THUIIOM KPHUCTAJUIMYECKON pEIIETKH
raJloreHuI-MOHOB COEIMHEHUI TaJOreHoOB, UX (PU3NYECKUMU U XUMUYECKUMU
CBOMCTBaMH.
Ilposooums, Habnooams W oONUCHIBAMb XUMUYECKUN
JKCIIEPUMEHT TI0 PAaClO3HABAaHUIO TaJOrEHUI-UOHOB C
coOI0ICHUEM MTPaBHJI TEXHUKH 0€30IaCHOCTH.
Buinonnams  pacuersl 1Mo XMMHUYECKMM GopMmylnaM U
YPaBHEHUSAM  pPEaKIMil, MNpOTEeKallUX ¢  Yy4acTUEM
COCIMHEHM raJIOreHOB
19 [IpaxTrueckas ConsiHast KUCIIOTa — CHJIBHBIN 3JIeKTponuT. Tunuyhsle | Ymems oOpamarbes ¢ J1abopaTOpHBIM 00OPYAOBaHHEM H
pabota Ne 2. peakIMM KHUCJIOT: B3aUMOJACWCTBUE C MeETaJUlaMH, | HarpeBaTeIbHBIMH  NpPUOOpaMH B COOTBETCTBUH  C

«M3yueHne CBOWCTB
COJIIHOW KHMCIIOTBD)

OCHOBHBIMHU H aM(i)OTepHI)IMI/I OKCHuJaMH, OCHOBaHHUAIMU
u aM(l)OTepHBIMI/I TUAPOKCUAAMU, COJISIMH.
KauecTBennas pCaKknus Ha XJIOPUI-UOH.

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOJIUTOB M TPOUCXOJAIIUX C
HHUMU SIBJICHUH.

Habniwooams w  onucvieams  peakluM C  y4acTHEM
AIIEKTPOJUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) SI3bIKA M S3bIKA XUMHH.

Dopmynuposamb BBIBOIBI 10 PE3yJIbTaTaM IPOBEICHHOTO
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JKCIIEPUMEHTA

20

OO6mias
XapaKTepUCTUKa
syeMeHToB VI A -
xajapkoreHoB. Cepa

OO61uas xapakTepucTuka 3aeMeHToB VI A — rpynmsl.
Cepa B nipupojie u e€ nojiyueHue. AJJIOTPOIHbIE
MoAU(UKAIIMU CEPhl U X CBOMCTBA. XUMHYECKUE
CBOMCTBA CEphI U €€ MPUMEHEHHUE.

JemoncTpauuu. B3aumoneicTere cepbl ¢ METaIIaMu.
["'openue cepbl B KHCIIOpOJE

Jlasamb  OOIIYI0 XapaKTEPUCTHKY aTroOMaM, IPOCTHIM
BEILECTBAM M COECIMHEHUSM XAJIbKOT€HOB B 3aBUCUMOCTH OT
ux nosiokenus B [lepuoanyeckoit cucreme.
Xapaxmepuzoeams CTpOEHUE, AIOTPOIUs, (HU3NUECKUE U
XMMHYECKHUE CBOMCTBA, MOJYYCHUE U IPUMEHEHUE CEPBI.
Yemanasenueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOEHHMEM  aTOMa, XHUMHUYECKOW  CBSI3bIO,  THUIIOM
KPUCTAUTMYECKOM PpPemETKH cepbl, ¢ (U3MYSCKUMU U
XUMUYECKUMH CBOMCTBAMHU.

Buinonnams  pacdéTel 1O XUMHYECKUM QopMmylIaM H
YPaBHEHUSIM PEAKILU, MPOTEKAOIINUX C YYaCTUEM CEPBI.
Ilposooums, Habarwoams W oOnucbiéamb XUMHUECKUN
SKCIIEPUMEHT IO TOPEHUIO CEPhl HA BO3JyXE U B KHCIOPOAE
C cOOJII0/IEHNEM MPABUIT TEXHUKU O€30MaCHOCTH

21

CepoBojopon u
CyIb(UIBI

CepoBolOpOZ: CTPOCHHE MOJIEKYJbl, (U3NYECKHE H
XUMHYECKHE, OTy4eHHE U 3HaueHue. CepoBoaopoHas
kucnota. Cynbduasl v ux 3HaueHue. JIroMuHOPOPHI.
JNemoncrpauus. Komutekuus cynb@uIHbIX py/.
KauectBenHast peakuus Ha cynbQua-uoH

Xapaxkmepuzosamv coCTaB, (QU3NYECKUE H XUMUYECKUE
CBOWCTBA, IOJYyYECHUE U NPUMEHEHHUE COCIUHEHUN CEpbl B
CTENEHU OKUCIEHUsS —2 C WCIOIb30BAHUEM PYCCKOTO
(pOHOTO) SI3BIKA U A3BIKA XHUMHH.

Haszvieames coennHeHUs cepbl B CTENEHU OKUCICHHUS —2 TI0
bopmyIie u cocmagnsams GOpMyIIBI IO UX HA3BAHUIO.
Cocmasenams  MOJIEKYJISIDHBIE W HOHHBIE  ypaBHEHUS
peakiuii, XapakTEepU3ylOlIUe XHUMHUYECKHE  CBOMCTBA
COEMHEHHI CEPhI B CTENIEHU OKUCIIECHUS —2.

Onucvieamow MPOLECCHI OKHCJICHUS-BOCCTAHOBIICHUS,
onpeodesimb OKUCIUTETh U BOCCTAHOBUTENb M COCMABIAMD
JNEKTPOHHBIA OalaHC B pEaKlUAX C Y4acTUEM CEphI B
CTCIICHHU OKHMCIICHUS —2.
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Ycmanasnueams TIPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMUYECKON CBSI3bI0, TUIIOM KPHUCTAIIMYECKON PEIIETKU
COeAMHEHUIN cepbl, UX (U3NYECKUMH M XUMHUYECKHUMHU
CBOMCTBaMH

22 Kucnoponusie Oxcun  cepbi(IV), cepHucras kucnora, cyiabpuThl. | 3anucvieams GOPMYJbl OKCUAOB CEpbl, HA3bI6AMb WX,
COEIUHEHMS CEPBI KauectBenHnast peaxiust Ha CyJIb()UT-HOH. onucvleams CBOWCTBA HAa OCHOBE 3HAHUW O KHCIIOTHBIX
Oxkcup cepoi(VI), ceprast kuciota, cynbharsl. OKCHJIaX.
Kpucrannoruaparel. KauectBeHHas peakuys Ha Xapaxkmepuzoeams cOCTaB, (PU3MUECKUE U XHUMHUYECKHE
Cyib(ar-uoH. CBOMCTBAa  CEpPHOM  KHUCIOTBI KaKk  DJJIEKTpOJUTa €
JemoncTpanuu. O6eciiBeunBaHuE OKpaIIEHHbIX UCIIOJIb30BAaHUEM PYCCKOTO (pOJHOrO) s3bIKa U S3bIKa
TKAaHEW U IIBETOB CEPHUCTHIM ra3oM. XUMUH.
B3anmoneiicTBre KOHIIEHTPUPOBAHHOM CEPHOM Cocmasnsams ~ MOJEKYJISIPHbIE W  HWOHHBIE YpPaBHEHUS
KUCJIOTHI ¢ Meibto. O0yriuBaHHe OpraHuYeCKUX peaKkiuil, XapakTepU3yOIUX XUMUYECKHE CBOWCTBA CEPHOMN
BEILECTB KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM. KHUCJIOTBL.
JlabopaTopHbIe ONBITHI. Pacnosznaeams cynbar-uoHsl.
32. KavecTBEeHHBIE peakuy Ha CYJIb(aT-noHbI. Xapaxmepuzosams CBOWCTBA KOHIUEHTPUPOBAHHOW CEPHOI
KHCJIOTBl KAaK OKHCJIMTENS C HCIOJIb30BAHUEM PYCCKOIO
(poHOrO) SI3bIKA U A3BIKA XUMHUH.
Cocmasnamuo YpaBHEHUs OKHCIIUTENBHO-
BOCCTAHOBUTENbHBIX PEaKIUNd METOAOM 3JIEKTPOHHOTO
OanaHca.
Buvinonnams pacu€Tel 1O XUMHYECKHM (opmynam H
YPaBHEHUSM peakLuii, IPOTEKAIOUIUX C Y4aCTUEM CEPHOM
KHCIIOTBHI.
Habnwooams 1 onuceiéams XUMUYECKUN SKCTIEPUMEHT
23 [IpakTrueckas CepHast KuCIOTa — CHUJIBHBIM 3JekTponuT. CBoicTBa | Ymems oOpamarbes ¢ 1abopaTOpHbIM 000OpYIOBaHHEM U
pabota Ne 3. pa30aBIeHHON CepHOW KHUCJIOTHI, KaK TUIMYHOW | HAarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

«M3ydeHue CBOMCTB
CEpPHOMN KHUCIOTB»

KHUCIIOTHI: B3aMMOJICHCTBHE C METaJlIaMU, OCHOBHBIMH 1
aMCbOTepHBIMI/I OKCHuJgaMu, OCHOBAHUAMHAU u
aM(OTepHBIMH THAPOKCHAAMHU, coisiMu. KauecTBeHHas
peakius Ha Cyinb(haT-uoH.

MpaBWJIAMU TEXHUKHU 0€30MacHOCTH.

Habnrwoams cBOWCTBA SJEKTPOJIMUTOB U TMPOUCXOJISIINX C
HUMU SIBJICHUM.

Habnrwoams wm  onucvieams peakuu C  y9acTHEM
ANEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
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POJIHOIO) sI3bIKA U SI3bIKA XUMUHU.
Dopmynuposamb BBIBOJBI 1O pe3yibTaTaM IPOBEAECHHOIO
JKCIIEPUMEHTA

24 | Obmas OO0mrast xapakTepucTuKa 3MeMeHTOB VA rpynmbl. A30T, | [Jasams 00LIyl0 XapaKTEepUCTHKY aToMaM, MPOCTHIM
XapaKTEePUCTHKA CTpOeHHE aToMa | MoOJIeKyasl. @usndeckne W | BENIECTBAM M COCIMHEHHSM ITHUKTOI€HOB B 3aBHCHMOCTH
XUMHAYECKUX XMMHUYECKHE CBOMCTBA M NPUMEHEHHE a30Ta. A30T B | OT ux nosokeHus B [lepuonndeckoii cucreme.
aneMeHTOB VA IPUPOJIE U €T0 OUOJIOTHYECKas POJIb. Xapaxmepuzosams cTpoeHHE, (QU3NYECKUE U XHUMUYECKHUE
rpymmsl. A30T Nemoncrpanus. lnarpamma «CoctaB BO3gyxay. CBOWCTBA, TOJY4YeHWE W  TNPUMEHEHHE  a30oTa ¢

Buneodparments! u cnaiinsr «[Ituusu 6a3apbi» UCIIONIb30BAHMEM PYCCKOro (pOJHOTO) S3bIKa M S3bIKa
XUMHU.
Hasvieams coenuHenus a3ota 1mo GopMyse U cocmagisims
(hOpMYyJIBI 110 X HA3BAHHUIO.
Ycmanaenueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aTOMa ¥ MOJICKYJbI, BUJJOM XHUMHUYECKOH CBS3H,
TUIIOM  KPUCTAJUIMYECKOW  peméTKh a3ora U ero
(U3NIECKUMU 1 XUMHYECKIMH CBOMCTBAMH.
Buinonnams  pacu€rel 1Mo XUMHYECKHMM (dopMmyiaaM U
YpaBHEHHSIM PEaKINH, MPOTEKAIOIINX C yIaCTHEM a30Ta
25 Ammuak. Conu AMMMaK, CTpO€HHE MOJIEKYJIbI U (pU3HUecKue CBOMCTBaA. | Xapakmepuzoeams ~ COCTaB,  CTPOEHHUE  MOJEKYIIbI,
aMMOHUS AMMHadHas BOJA, HAIIATBIPHBIM CHHPT, TUApAT | QU3MUECKHEe W XHUMHYECKHE CBOMCTBA, IIOJIyY€HHE U
aMMMaKa. JIOHOPHO-aKIENTOPHBIN MEXaHU3M | IPUMEHEHUE aMMHUaKka C HCIOJb30BAaHUEM PYCCKOTO

o0Opa3oBaHMsl KaTHOHAa aMMOHHUA. BoccTaHOBUTENbHbBIE
CBOMCTBAa aMMHMaKa.

Comu amMoHUS M uX TnpuMeHeHue. KayecTBeHHas
peakiys Ha KaTHOH aMMOHHMSL.

Jemoncrpanuu. [lonydenue, cobupanue u
pacro3HaBaHHe aMMHuaka. Pa3noxenune Guxpomara
aMMOHWUSI.

JlabopaTopHbIe ONBITHI.

33. KauecTBeHHAs peakius Ha KATHOH aMMOHUS

(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.
Has3zvieams conmn aMMoHMS TI0 (OpMYJIaM U cOCMABIANMb
(hopMyITBI IO UX Ha3BAHUSIM.

3anucvieams  MONEKYISIPHbIE U  HMOHHBIE  YpaBHEHUS
peaKkuuii, XapakTepU3ylollHe XUMHUYECKHE  CBOMCTBa
aMMMaKa U COJIe aMMOHMUS.

Cocmaenams YpaBHEHUS OKHCIIUTENIHHO-

BOCCTAaHOBUTENBHBIX PEAKIHA C ydacTHeM aMMHaKa C
TTOMOIIIBIO AJIIEKTPOHHOTO OasiaHca.

Ycemanaenueams TPUUMHHO-CIEIACTBEHHBIE CBS3H MEXIY
BUJIAMH XUMHUYECKUX CBSI3€H, THIIAMU KPUCTAJUTMICCKUX
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pemeETOK aMMuaka U COJIeM aMMOHUS U UX (PU3NYECKUMH U
XHMHYECKUMH CBOMCTBAMHU.

Ilposooumsv, HabnOOamMv W ONUCHIBAMb XUMHUYECKUN
JKCIIEPUMEHT TI0 pACIO3HABAaHUIO HOHOB AaMMOHHUS C
coOJTI0ICHHE MTPaBUJT TEXHUKH OC30ITaCHOCTH.

Buinonnams  pacu€rel 1Mo  XUMHYECKHMM (GopMmyiaaMm U
YPaBHEHHUSAM PEaKIUii, MPOTEKAIOMIUX C yYaCTHEM aMMHUaKa

26 [IpaxTrueckas [Tonryuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa. Ilonyuams,  cobupamv W pacno3waéams  aMMHaK
pabota Ne 4. N3yueHne pacTBOPUMOCTH aMMHUaKa B BOJIE U Obpawamvca ¢ 1a0OPaTOPHBIM ~ O0OPYIAOBaHUEM U
«[lonyuyenue XapaKTEepUCTHKA OCHOBHBIX CBOMCTB I'MJIpaTa aMMHUaKa. | HarpeBaTelbHbIMU  NpUOOpaMM B COOTBETCTBUU  C
aMMHMaka u u3ydenue | KauectBeHHast peakuys Ha KATHOH aMMOHHUSI. NpaBUIAMU TEXHUKH 0€30MaCHOCTH.
€ro CBOMCTB» Habniooams n onucvieams XUMHUYECKHH SKCIIEPUMEHT C

HOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
@Dopmynuposams BBIBOJBI 10 pe3yJibTaTaM IPOBEAECHHOIO
JKCIIEPUMEHTA.

Compyonuyams B Tpolecce Yy4yeOHOTO B3aMMOJCUCTBUS
npu paboTe B rpymnmax

27-28 | Kucnoponconepxany | OKcubl a30Ta: HECOJIe00pa3yrolue U KUCIOTHBIE. Xapaxkmepuzoéams CcOCTaB, (PU3MUECKUE U XUMHUYECKHE
1€ COeMHEHUS A3oTHuCTas KUCIOTa U HUTPUTHI. CBOICTBa, TOJy4YeHHWE U TNPUMEHEHUE OKCHUJOB a3z0oTa C
azoTa A3OTHas KUCIIOTa, e€ MMoJlydYeHHe U CBOMCTBAa. HUTpaThl. | HCIOIB30BaHUEM PYCCKOTO (POJHOTO) sI3bIKa W SI3bIKA

demoncTpauuu. Bzaumoneiicteue
KOHILIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO.
['openue uépHoro nopoxa. PaznoxkeHne HUTpaTa Kajius
Y TOPEHUE APEBECHOTO YroJibKa B HEM.
Jla6opaTopHuble onbIThl. 34. XUMHUYECKHE CBOWCTBA
A30THOM KUCIIOTBI, KaK 3JIEKTPOJIUTA

XUMUH.
Cocmaensams ~ MOJEKYJISApHbIE U  HOHHBIE
peakuuii, XapaKTepu3ylollhe XHUMHUYECKUE
OKCHJIOB a30Ta.

Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
BUJIOM XHMHYECKOM CBSI3M, THUIIOM KPHUCTAUNINYECKOU
pemIETKH  OKCHAOB a30Ta M HMX (QUIUYECKUMH U

ypaBHEHUS
CBOWCTBA
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XUMUYECKUMH CBOMCTBAMH.

Xapaxkmepuzoéams CcOCTaB, (PU3UYECKUE U XHUMHYECKHE
CBOMCTBA a30THOM KHCJIOTHI KaK 3JIEKTPOJIUTA, IPUMEHEHUE
C MHCIIOJIb30BAaHUEM PYCCKOIO (pOJHOIO) s3blKa U S3bIKA
XUMUH.

3anucvléams  MOJIEKYJSIPHBIE W HWOHHBIE
peakluii, XapakTepu3ylOLlUe XUMHUYECKHE
A30THOM KUCJIOTHI KaK 3JICKTPOJIUTA.
Ilposooumsv, Habn0OOamv W ONUCHIBAMb XUMHUYECKUN
SKCIIEPUMEHT,  XapaKTEPU3YIOIIMI  CBOMCTBA  a30THOM
KHUCTIOTBl KaK JJIEKTPOJIUTA, C COOJIIOJIEHUEM MpaBUII
TEXHUKHU 0€30I1aCHOCTH.

Xapaxkmepuzoeams a30THYIO KUCIOTY KaK OKUCIIUTEIb.
Cocmasnamo ypaBHEHUS OKHUCIITUTEIBHO-
BOCCTAHOBUTEIbHBIX peaxkuuid, XapaKTEepU3YIOLIUX
XMMHYECKHE CBOMCTBA a30THOM KUCIIOTHI KAK OKUCIHUTENS, C
MOMOIIIBIO ANIEKTPOHHOTO OanaHca.

Ilposooums, HabnoOoams W oOnUCHIBAMb XUMUYECKUN
OKCIIEPUMEHT, XAPaKTEPU3YIOIIMK  CBOMCTBA  a30THOM
KHUCJIOTHI KaK OKHCJIUTEISA, C COOI0IEHUEM TPABHI TEXHUKH
0€301acCHOCTH

ypaBHEHUS
CBOIiCTBa

29

®docdop u ero
COCTUHEHUS

®docdop, crpoenne atoma u awtoTpornus. Dochunsr.
®ochun. Oxcua dochopa(V) u oprodbocdopHas
kucinora.  Pocharel.  DochopHble  yAOOpEHHUS.
NHcexkTuimasl.

JemouncTpanuu. O6pa3ibl NPUPOIHBIX COSTUHEHUN
docdopa. ['openne pochopa Ha Bo3ayxe U B
kucnopoze. [lonyuenue Genoro ¢pocdopa u ucnpiTaHue
€ro CBOMCTB

JlaGopatopHbie onbIThl. 35.KauecTBeHHBIE peaknu
Ha (ocdar-uoH.

Xapakmepuzosams CTpOCHHE, AJUIOTPOIUIO, (HU3HYECKUE U
XUMHYECKHE CBOWCTBA, ONyueHue U mpuMeHenue (ocgopa
C MHCIIOJIb30BAaHUEM PYCCKOTO (POJHOIO) s3blKa U S3bIKA
XUMUH.

CamocrosTensHO onucviams cBorcTBa okcun dochopa(V)
KaKk KHCIOTHOTO OKCHJa M CBOWCTBa OpTOhOCHOpHOI
KHCIIOTBHI.
Hnniocmpuposamu 9TH
COOTBETCTBYIOUIUX PEAKIIUH.
Ilposooums, Habawoams W ONUCHIGAMb XUMHYECKUN
9KCIIEPUMEHT C COOJIIOICHUEM MPABUJ TEXHUKU

CBOICTBa ypaBHEHUSIMHU
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0€30MaCHOCTH.
Pacnosznasams hocdar-uonsl

30 OO6mas OO61as xapakrepucTuka 3aemMeHToB [V A- rpynmsi: Jlasams  OOIIYI0 XapaKTEPUCTHKY aToMaM, MPOCTHIM
XapaKTEPUCTUKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEILIECTB U BEIIECTBAM U COEAMHEHHSM 3ieMeHTOoB |V A- rpynmel B
anemeHToB [V A- COEMHEHUI B 3aBUCUMOCTH OT MOJIOKEHHUS JIEMEHTOB | 3aBUCHUMOCTH OT UX MOJIOkKeHUs B [leproauueckoil cucreme.
rpynIsl. Yriepoa B [lepuoanueckoii cucreme. Yriepoa. AJJIOTPOIIHBIE Xapaxmepuzoeams CTpOCHUE, aNIOTPONHIO, (PU3UUECKUE U

MOTU(PUKAIMN: anMa3, Tpagut. AMOpPQHBII yriepoaq u | XUMUYECKHE  CBOMCTBA, TOJIYYeHHE U TNPUMEHEHHUE

€ro copTa: caXka, aKTUBUPOBAHHBIN yroyib. AacopOuus. | aMop(HOro yriepojia U €ro COpTOB C HCIOJIb30BAHHEM

XuMH4ecKue CBOMCTBa yriepoaa. Kokcoxumuueckoe PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUH.

MIPOU3BOJICTBO U €ro npoaykius. KapOumsl. CpasHusams CTpOEHUE U CBOMCTBA aliMasa u rpadura.

Jemoncrpanun. Komneknus «OOpa3ipsl npupoaHbIX | Onucvliéams OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA

coenuHenuil yrnepoaa». Iloprper H. JI. 3emuHckoro. | yraepona.

[Tornomenne aKTUBUPOBAHHBIM YIVIEM PAacCTBOPEHHBIX | [Iposooums, HabOM00ams W ONUCHIBAMb XUMUYECKHM

BEULIECTB UJIU Ta30B. Y CTPOMCTBO IPOTUBOIa3a JKCIIEPUMEHT C  COONIOACHHEeM  MpaBUI  TEXHUKH
0€30MacCHOCTH

31 Kucnoponconepxany | Okenp yraepona(ll): ctpoenune monexysnsl, noiyueHue | Xapakmepuzoeams €OCTaB, (U3NYECKHME M XHMHYECKHE
1€ COCTMHEHUS u ero cpoiictBa. Oxcun yriepona(IV) ): crpoeHue | cBoiCTBa, MOJNy4eHHUE W MPUMEHEHUE OKCHJIOB yriiepoja ¢
yriepona MOJIEKYJIbl, TMOJYYEeHHE W €ro CBOICTBAa. YTO/lbHas | UCHOJB30BAHUEM PYCCKOTO (POJHOrO) s3bIKa WU sI3bIKa

kuciaotra. ConM yroibHOW KHCIOTHI: KapOOHAaThl U
ruipokapOoHatThl. TexHuueckas U MUILEBas COAA.
JlabopaTopHble ONBITHI.

36. Ilony4yeHnue u cBOMCTBA YyrONbHON KUCIOTHI. 37.
KauecTtBeHHast peakuus Ha KapOOHAT-UOH

XUMUH.
Ycemanasnueams TPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
BHJIAMU XUMHUYECKHX CBSI3€H, THIIAMU KPHCTALUIMYCCKUX
pemIETOK  OKCHAOB  yriepoja, HUX (U3NYECKUMH U
XUMHAYECKIMH CBOWCTBAMH, a TAK)KE MMPHUMEHEHHEM.
Cobnrwoams  TIpaBWIA TEXHUKH  O€30MaCHOCTH
WCTIOJIH30BAHUH TIEYHOTO OTOTUICHUSI.

Oxa3zvlieams TEPBYIO TOMOIIb NPH OTPABICHUU YrapHbIM
ra3oMm.

Xapakmepuzoéams CcOCTaB, (PU3MUECKUE U XUMHUYECKHE
CBOWCTBA, MOJydYeHHE W TIPUMEHEHNE YTOJBHON KUCIOTHI U
e¢ comeil  (kapOoHAaTOB M  THIPOKApOOHATOB)  C
WCIIOB30BAHUEM PYCCKOTO (POJHOTO) s3bIKA U s3BIKA

npu
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XUMUH.
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YTOJIbHOM
KHUCJIOTHI OT X COCTaBa.

Ilposooumsv, Habaw0ams ¥ ONUCLIBAMb XUMUYECKHUNA
JKCIIEPUMEHT C  COONIOACHMEM  MpaBUJ  TEXHUKH
0€30MMacHOCTH.

Pacnosnasamp xapOOHAT-HOH.

Buinonnsams pacdéTsl M0 XUMUYIECKUM (GopMyiam

U YpaBHEHHSIM peaklnid, MPOTEKAIOUINX C y4acTHEM
COEAMHEHUI yriaepoaa

32 [IpakTrueckas [Tonryuenue, cobupanue u pacro3zHaBanue yriuekuciaoro | [lonyuams, cobupams W pacnosHasamv YTIASKUCIBIA Ta3
pabora Ne 5. rasa. 3yuenue pacTBOpUMOCTH YIIIEKHUCIIOTO Ta3a B Obpawamvcss ¢ 1a0OpaTOPHBIM  O0OpPYIOBAaHHEM U
«[lonyuyenue BOJIC U XapaKTEePUCTHUKA KUCIOTHBIX CBOMCTB YrOJNBHOM | HarpeBaTENIbHBIMU ~ MpUOOpaMH B COOTBETCTBUU  C
YIIJIEKUCIIOTo Ta3a U | KUCHoThl. KauecTBeHHAs peakuus Ha KapOoHAT- U NpaBUIAMU TEXHUKH O€30MacHOCTH.

U3y4eHHE ero THJIPOKapOOHAT-MOHBI Habniwooams 1 onucvieams XAMUYECKUN SKCIIEPUMEHT C
CBOMCTB» MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMHUH.
Dopmynuposams BBIBOJIBI MO pPE3yJbTaTaM IMPOBEICHHOTO
HKCIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOro B3aUMOJEHCTBUSA
pH paboTe B rpymnmnax
33 VYTaeBoaopopl. Heopranudeckne u opraHnyecKie BENIeCTBa. Xapaxmepuszoéams 0COOEHHOCTH COCTaBa U  CBOMCTB

VYrneBonopoibl. XUMHUYECKOE CTPOEHUE OPraHUYECKUX
BEIIECTB, KaK MOPSIOK COSANHEHHUSI aTOMOB B MOJIEKYJIE
10 BaJICHTHOCTH.

MeraH, 3TaH, KaK IpeaeabHbIE YTIIEBOIOPOIbl. DTUIICH
U alleTUJIeH, KaK Hemlpe/elbHbIe (HEHACHIIIICHHBIE)
yIIIeBOAOpObl. ['opeHue yrieBoaopoaos.
KauecTtBeHHbIe peakiiy Ha HETpeIeIbHbIE
COCIMHEHMUS.

JAeMoHcTpanuu. Moaenu MOJIEKyJI METaHa, dTaHa,
JTUJIEHA U alleTIiicHa. BzanMonencTBue STHIEH C

OpPTaHUYECKUX COSTMHECHHIA.

Paznuuamo nipenenpHbIC U HEMIPEACIbHBIE YTIIEBOI0POIHI.
Hazvisams n 3anucvieams GopMynsl (MOJIEKYISIPHBIE U
CTPYKTYpHBIE) BAKHEUIIINX IIpeICTaBUTENEN
YTJI€BOJOPOIOB.

Ilpeonacame SKCIEPUMEHT TIO PACTIO3HABAHUIO COSAMHEHUHN
HEMpeIeTbHOr0 CTPOSHUS.

Habnwoams 3a X0I0OM XHMHYECKOTO OSKCIEPUMEHTA,
OIUCHIBATh €0 U JeJaTh BEIBOJBI HA OCHOBE HAOIIOICHUIA.
Qurcuposamsv pPE3yJIbTaThl AKCIEPUMEHTA C TIOMOIIBIO
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OpOoMHOIi BOZIOM M pacTBOPOM II€pMaHraHaTa Kajus.

pycckoro (pomHOro) s3blKa, a Takke C IOMOIIBIO

XUMHAYECKHX (OPMYI U YpaBHEHUH.

34 Kucnoponconepxa- | DTHIOBBIN COUPT, €r0 MOIYyYEHUE, IPUMEHEHUE U Xapakmepuzoeams CHUPTHI, KAK KUCJIOPOJCOAEpKAIINE
mye opraHuueckue | usznosornyeckoe aeiicTsue. TpexaToMHbBIN criupT OPraHUYECKUE COCAUHECHUS.
COCJIMHEHUS runepuH. KauecTBeHHas peakuys Ha MHOTOATOMHBIE Knaccugpuyuposams ciupThl 110 ATOMHOCTH.
CHUPTHI. YKCYCHasi — IPEJICTaBUTEINb Kilacca Ha3zvieams nipecraBuTenel 04HO- U TPEXaTOMHBIX CIIUPTOB
KapOOHOBBIX KUCIOT. U 3aMUCBIBATh U3 (POPMYIIBL.
JemoncTpanuu. O01ye XUMUYECKUE CBOMCTBA KUCIOT | Xapakmepuzoeams KUCIOTHI, KaK KUCIOPOJCOEpIKaIINe
Ha IpUMepe YKCYCHOM KucnoThl. KauecTBeHHast OpraHUYECKUE COETUHEHUSI.
peakuys Ha MHOTOAaTOMHbBIE CIIUPTHI. Ha3zvieams nipeacraBuTeneil NpeaesibHbIX U HENPEIEIbHBIX
KapOOHOBBIX KUCJIOT U 3aUCHIBATh U3 (POPMYIIBL.
35 Kpemnwnii u ero Kpemnuii, ctpoenue ero atroma u cBorictsa. Kpemuuit B | Xapakmepuszoeéams cTpoeHuE€ aTOMOB U KPUCTAJUIOB,
COEIUHEHUS npupoje. Cumnuuael u cuwiiad. Oxeupa kpeMuus(IV). ¢usnyeckue M XUMHYECKHME CBOWCTBA, IMONyYCHHE H
KpemuueBas kuciora u €€ comu. IPUMEHEHNE KPEMHHS C HCIOJIb30BAaHUEM PYCCKOIO

Jemoncrpanuu. Komutekuus «O6pa3ibl NpupoIHbIX
COeIMHEHUH KpeMHHUsD». Kouekus cTeka, KepaMHKH,
IeMeHTa 1 U3JCJINHA U3 HUX.

JlabopaTopHusle onbITh. 38. [Iponyckanue
YIJIEKUCIIOTo Ta3a Yepe3 pacTBOp CUIIMKATa HATpuUs

(pomHOTO) SI3bIKA U SI3bIKA XUMHUH.

Ycmanasnueams TIPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOCHUCM aToOMa, BHIOM XUMHYECKOH CBA3HU, THUIIOM
KPUCTANINYECKON PEIIETKH KpPEeMHUs, ero (GU3NYeCKUMHU U
XUMHUYECKMMH CBOMCTBAMH.

Buinonnams pacu€rsl 1o XuMHUYECKUM popMynam

Y YPaBHEHUSIM PEAKIHM, MPOTEKAIIINX C YHaCTUEM
KPEMHHUS U €r0 COEAMHEHUH.

Xapaxkmepuzoeams COCTaB, (PU3NUECKUE U XHUMHYECKHE
CBOICTBA, MOJYYEHUE U IPUMEHEHUE COEIMHEHUI KPEMHUS
C MHCIIOJIb30BAaHUEM PYCCKOTO (POJHOIO) s3blKa U S3bIKA
XUMUH.

Cpasnusamsv JUOKCUABI YIII€poJa U KPEMHUS.

Onucvieams BaXHEWIIWE THUIBI MPUPOJHBIX COEIMHEHUMN
KpEMHUS KaKk OCHOBHOTI'O 3JIEMEHTa JTUTOC(hEpHI.
Pacnosznasams cunukar-uox
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36 Cunukartnas ITponsBoacTBO crekia u neMenra. [Iponykuus Xapaxmepuzoeams CUIINKaTHYIO IPOMBILIJIEHHOCTD U €€
IIPOMBIIIIJIEHHOCTh CUJIMKATHOM MPOMBIIUIEHHOCTH: ONITUYECKOE BOJIOKHO, | OCHOBHYIO IPOAYKLHIO.

Kepamuka, gpapgop, pasguc. Onrudyeckoe BOJIOKHO. Ycmanasnueams aHanorum Mexy pa3iIM4HbIMHU OTPACISIMHU
JAeMmoHcTpanuu. Komuiekus npogyKIUN CUITUKATHON CUJIMKAaTHOM IIPOMBIIUIEHHOCTH

IPOMBIIIJICHHOCTH. BuieopparMeHTs! U caai bl

«IIpou3BOACTBO CTEKIIA U LIEMEHTAY.

37 [Tomyyenue Hewmerannsl B ipupoze. Onucvigams HAX0KIEHUE HEMETAIJIOB B IIPUPOJE.

HEMETAJUIOB @pakMOHHAs NEPEroHKa KUAKOr0 BO3/1yXa, KaK Xapakmepuzoeams  (PpaKIUOHHYIO NEPErOHKY KHJIKOTO
C1oco0 Moyy4eHus KUCI0po/ia, a30Ta, aproHa. BO3/lyXa, KAK COBOKYITHOCTb (PU3MUYECKUX MPOLIECCOB.
[Tonydyenue pocdopa, kpeMHHUs, XI0pa, HOAA. Apeymenmupoéams OTHECEHUE aKTUBHBIX HEMETAJIJIOB K
DNEeKTPOIN3 PACTBOPOB. OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIM IIpOLIECCaM
Hemoncrpanun. Komnekuus «lIpuponssie coennHenns
HEMETAJLIOBY. BuneodparmenTs u cranasl
«DpakIMOHHAsT ~ NEPEroHKa  KUAKOTO  BO3AYXa».
Buneogpparmentsl u cnaiigel «Ilonydyenue Bogopona,
KHCIIOpOJa W TaJOT€HOB  DJIEKTPOJIUTUYECKUM
crocoboM»

38 [Tonyuenne [TomyuyeHne cepHOM  KHUCIOTBI:  CBIPBE, XUMH3M, | Xapaxmepuzoéams XUMU3M, CBIPBE, annaparypy, Hay4Hble
BaYKHEHIINX TEXHOJIOTMYECKasi CXeMa, METOJ KHIISILEro CJos, | MPUHIMIbBI U MPOIYKIUIO TPOU3BOJCTBA CEPHOM KUCIOTHI.
XUMHYECKHUX HOPUHIUIBI TEIUI000OMEHa, MPOTUBOTOKA U LUPKYIAUUH. | Cpasnusams IPOU3BOJCTBO CEPHOM KUCIIOTHI €
COEIMHEHU I Oneym. MIPOU3BOJICTBOM aMMHaKa

ITponsBoacTBoO aMMuaKa: CBIPBE, XUMU3M,
TEXHOJIOTHYECKas CXxema.
JdemMoHCcTpanmu.
Mopenu anmaparoB 14 MPOU3BOJICTBA CEPHOM
KHUCIOThI. Mozens Kumsuiero ciuost. Mozieiab KOJIOHHBI
CUHTe3a aMMHaka. BuneodparMeHTsl U ciai bl
«[IpousBoacTBO cepHOil kHCIOTHY. BuneodparmeHTs
u cnaiael «IIpousBoacTBo ammuakay. Komnekuus
«ChIpBE 1115 OTYYEHUS] CEPHOU KHCIOTBD).
39 O06o0mieHne o TeMe | YpOoK-yIpaXHEHHUE C UCII0JIb30BaHUE CAMOCTOATENbHON | [Ipogooums OLleHKY COOCTBEHHBIX JJOCTHXKEHUI B YCBOCHUH
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«Hemeramel 1 ux
COETUHEHUS

paboTBhI 110 BHIMOJIHEHHUIO IPOBEPOYHBIX TECTOB,
3aIaHUM U YIPaO)KHCHUH.

TEMBI.
Koppexmupoeamb  cBon
IUTAHUPYEMBIM PE3YJIBTaTOM
IHonyyame XUMHUYECKYI0 HWH(POPMALMU U3  Pa3THMYHBIX
HCTOYHHUKOB.

IIpeocmasname uHpopmanuio mo Teme «Hemeramas» B
BUJie TaOJIMIl, CXEM, OIOPHOIO KOHCIIEKTa, B TOM YHCIIE C
npumeHeHueM cpencts MKT.

3HaHHUA B COOTBCTCTBHUHU C

40 KontponsHas padot Ne 2 mo teme «HemeTaruibl 1 UX COCTUHEHUSD
Metamnbl u ux coequHenus (16 1)
41 Ilomoxenue [Tonoxenne wmetaoB B Ilepuogmueckoit cucreme | OOvsACHAMb, 9TO TAKOE METAILIBI.
METAJIJIOB B xumuyeckux snemenToB J[. M. MenneneeBa, crpoenue | Paznuuams GOpMBbI CyLIECTBOBAHHS METAIIOB: 3JIEMEHTHI U
[Iepnoanueckoit UX aTOMOB M KpHUCTaLIOB. Mertammdeckas CBs3b M | IIPOCTHIC BELIECTBA.
CUCTEME, CTPOEHUE | METAJTIMYECKast KpUCTAJIINYECKAs] peweérka. | Xapakmepuzoeams XUMUYECKUE DIIEMEHTBI-METAILIBI 110 UX
aTOMOB U ®usnueckue  CBOWCTBA  METAUIOB.  JJEKTpPO- W | nosioxkeHuto B Ilepuonnyeckon cucreme . M. Menneneesa.
KPHUCTAJIJIOB TEIUIONPOBOAHOCTD, OTpa)KkaroIas CIOCOOHOCTH, | IIpocHo3uposams CBOMCTBA HE3HAKOMBIX METAJIOB  I10
1acTUYHOCTh. CriiaBbl YEPHBIE U I[BETHBIE noJIokeHN0 B [lepuoamyeckoll cHCTeME XHMHUYECKHX
anemeHToB /1. . Meneneena.
Ycmanasnueams TIPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTOMa, BHJIOM XHMHYECKOH CBSI3U, THUIIOM
KPUCTAIIIMYECKON PEIIETKHA METANIOB — IMPOCTHIX BEILECTB
U UX COEIMHECHHUU
42 O6mue xumuyeckue | Metamibl Kak BOCCTAHOBHUTENHU. DJIEKTPOXUMHUYECKHM | O0vsacHAmMb, UTO TaKOe PsiJl aKTUBHOCTH METAJLJIOB.

CBOMCTBa METAJIJIOB

PN HalpsDKEHUW. B3aumonencTtBue MeTauioB  C
HEMETaJUIAMHM,  OKCHJAMM,  KHUCJIOTaMH,  COJISAMH.
ATIOMUHOTEPMUSL.

JeMoHcTpanun. B3aumonelicTBue HaTpus, JUTUS U
KaJpLus ¢ BOAOW. ['opeHne HaTpus, MarHus U Kele3a B
KHUCJIOpPOJIE. Bcenbrmka TEPMUTHOMN CMeEcCH.

Ilpumensamo ero AJid XapaKTePUCTUKH XUMHUYECKUX CBOMCTB
MPOCTHIX BEIIECTB-METAIIOB.

Ob6obwams cucTeMy XUMHYECKHX CBOWCTB METaNIOB Kak
«BOCCTaHOBHUTEIIbHBIE CBOMCTBAY.

Cocmaenams ~ MONEKYJSIpPHBIE  ypaBHEHHUS  pEaKIHii,
XapaKTepU3YIOIIUX XHUMHUYECKHE CBOMCTBA METAUIOB B
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B3aumopeiictBue cmecu MOPOILIKOB CEpbl M JKeJesa,
UMHKa W cepbl. B3anmonaeincTBue alOMUHHS C
KUCJIOTaMH, IejioyaMu W Boaoil. B3aumopeiicTBue
JKene3a U MeIu ¢ xJopom. BzaumonelicTBue menu ¢
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM
KHCJIOTOM (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM ).
JlaGoparopHble onbIThI. 39.B3anmMoieiicTBrE Kele3a ¢
pactBopom cynbdara meau(1l)

CBETe YyueHHUS 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
mpoieccax, a Ppeakuud C Yy4acTUEeM DIIEKTPOJUTOB,
MIPEICTABIIATH TAKXKE M B HOHHOM BHJIC.

Habniooams m onucvieams peakiiud MEXAY BEIIECTBAMH C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
CaMoCTOsITEIbHO NpO80OUMb OMBITHI, TMOITBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA METAJJIOB C COOJIFOJCHUEM IPaBHII
TEXHHUKHU 0€30I1acCHOCTH

43-44 | Obwas CtpoeHre aTOMOB M HPOCTBIX BEHIECTB. 3aBUCUMOCTH | OO®bACHAMb ITHUMOJOTHIO Ha3BaHUs TPYIIBI «IIEIOYHBIE
XapaKTepUCTHKA Gu3NYECKUX M XUMHUYECKHX CBOICTB ILEIOYHBIX | METAJLIBDY.
LIEJIOYHBIX METAJIJIOB OT 3apsAoB siaep ux aromoB. Oxcuabl U | Jaéams OOUIYIO0 XapaKTEPUCTHKY LIEIOYHBIM METajlIlaM I10
METaJIJIOB TUAPOKCU/Bl IIEJIOYHBIX METAJUIOB, HUX IOJIy4YEeHHE, | UX MojoXkeHuto B [lepuoguueckoil cucteMe XMMHUYECKHX
CBOMCTBa, NMpUMeHeHHe. BaxHelmue conu menouHbix | anemeHtoB /. Y. Menaeneesa.
METaJUIOB, UX 3HAUCHHE B KUBOW M HEXHUBOU NPUPOAE U | Xapakmepuzoéams CTpOCHUE, (PU3UIECKUE U XUMUYECKHE
B )KM3HU YEJIOBEKA. CBOWCTBA WIEJIOYHBIX METANIOB B CBeTe OOIIEro,
JemoncTrpanuu. Oxpacka jaMeHH COeAMHEHUSIMU 0COOEHHOT'0 U €IMHUYHOTO.
LIEJIOYHBIX METAJIIOB IIpeockasvieams (u3nyeckre M XMMHUYECKHE CBOWMCTBA
OKCHJIOB U THUAPOKCHUIOB ILIEIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa M CTPOCHMSI U TOATBEPKIAThb IPOTHO3BI
YPaBHEHUSMHU COOTBETCTBYIOIINX PEAKIIUM.
Ilposooums pacuéTel 1O XUMHUYECKUM dopMmylaM U
YPaBHEHUSAM  pPEaKIHil, MNPOTEeKaAIUX C  Yy4acTHEM
LIEJIOYHBIX METAJIJIOB U UX COEANHEHHUH.
45-46 | Obmas CtpoeHre aToMOB M HPOCTBIX BEHIECTB. 3aBUCUMOCTH | O0vbAcCHAMb ITUMOJOTHIO Ha3BaHUS TPYIIbl «IIEIOYHO-
XapaKTepUCTHKA bu3nuecKux u XUMHYECKHX CBOMCTB | 36MEJIbHBIE METAILIBIY.
IIEJIOYHO3EMEIIbHBIX | HIEIOYHO3EMENbHBIX METAJUIOB OT 3apsaloB siAep Uux | Jasams o0LIyr0 xapakTepucTHKy Mmetauiam IIA rpymimsl
METaJIJIOB aToMoB. OKCHABI U TUIPOKCHABI LIEIOYHO3EMENbHBIX | (IIETOYHO-3eMEIbHBIM MeETaulaM) 1O HX MOJOXKEHHIO B

METAJJIOB, WX IMOJyYEHWE, CBOWCTBA W MPHUMEHEHHE.
Baxneiime coim MEITOYHO3EMEIbHBIX METAIJIOB, HX
3HAUYCHHE B MPHUPOJIC U KU3HU YenoBeka. KapOoHaTel u
THJIPOKapOOHATHI KaJIbIIHS.

JemoncTpaumnu. Oxpacka IJIaMeHU COEIUHECHUSIMU

[Tepuonnueckoit cucreme XUMHUYECKHX 3jeMeHTtoB [l .
Menpeneena.

Xapaxkmepuzosams cTpoeHHE, HU3UIECKHE W XUMUUYECKUE
CBOIiCTBA IIEIOYHO-3€MEILHBIX METAJNIOB B CBETE OOIIETO,
0COOEHHOTO U €UHUYHOIO.
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HIENOYHO3EMENbHBIX METAIIOB. ["aleHne nu3BecTu
BOJIOH.

JlaGoparopubie onbIThl. 40.Ilony4eHne U3BECTKOBOM
BOJIbI M ONBITHI C HEH.

Ilpeockaszvieamsy GuznyecKkue W XUMHYECKHE CBOMCTBA
OKCHJIOB U TUIPOKCUAOB MeTaiioB IIA rpymmbl Ha OcHOBe
UX COCTaBa U CTPOEHUS U NOOMEep#cOamsv TPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHAM.

IIposooums pacu€Tel 1O XUMHUYECKUM dopMmylaM U
YPaBHEHUSIM PEAKIMM, POTEKAOMINX C YYaCTUEM
HIEJIOYHBIX METAJUIOB U UX COCAMHEHUI

47 XKéctkoctb Bogpl 1 | JKEcTKOCTh BOJBI: BpeMeHHasi U nocTosiHHasg. CrnocoObl | O6vbsacHAMb, UTO TAKOE «KECTKOCTh BOJBDY.
Croco0bl eé ycTpaHeHus:  BpeMeHHoW  kéctkocTH.  CrnocoObl | Paznuuams BpEMEHHYIO U IOCTOSHHYIO KECTKOCTb BOJIBI.
yCTpaHEHUs yYCTpaHEHUS IOCTOSIHHOM KECTKOCTU. VOHUTBHI. IIpeonazame ciocoObl YCTPAHEHUS HKECTKOCTU BOJIbI
JeMoHcTpanum. [Tomyuenue JKECTKON BOJbI | [Iposooumsb, Habmooams W ONUCHIBAMb XUMHYECKUI
B3aMMO/JICHICTBHEM YTJIEKHCIOTO C M3BECTKOBOM BOJIOW. | SKCIIEPUMEHT, C  COOJIOJACHHWEM  TPaBWI  TEXHHUKH
YcTpaHeHne BpeMEHHOW JKECTKOCTH KHUISTYEHHUEM M | 0€30MacHOCTH.
n00aBKOW cOfbl. YCTpaHEHUE IMOCTOSHHOU >KECTKOCTH
no0aBkoi coabl. IOHUTHI M MPUHIIUI UX JEHCTBUS
(BuzeopparMeHT).
48 IIpaxTrueckas ITonyyenue KECTKON BOABI B3aUMOACHCTBUEM Ionyuams, cobupamv M pacnosnasams YIIEKUCIBIA ra3
pabota Ne 6. YIJIEKUCIIOTO C U3BECTKOBOM BOJIOM. Y cTpaHeHue Obpawamovcas ¢ nabopaTOpHbIM — 000pyAOBaHHEM U
«[lony4yenue BPEMEHHOM JKECTKOCTH KUIISTUEHHEM U JOOaBKOM COJbl. | HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBUH  C

JKECTKOI BOJIBI U
CIIOCOOEI €é
YCTpaHEHUS

VYcerpanenue moCTOSTHHON KECTKOCTH JOOABKOM COJIBI.
HcnbiTanue xKECTKOM BOABI paCTBOPOM MbLIA.

MpaBUJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniwooams 1 onucvieams XAMUYECKUN SKCIIEPUMEHT C
TTOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJIBI TIO pe3yJbTaTaM INPOBEICHHOTO
IKCIIEPUMEHTA.

Compyonuyams B Tpollecce y4eOHOTO B3aMMOJICHCTBUS
pH paboTe B rpymnmnax
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49 AOMUHUH U €T0 CoenuHeHns allOMUHUSA B Opupoae. XuMUYecKue | Xapakmepuzoeams aMOMHHUI 10 €ro IOJIOXKEHUID B
COCAUHEHHUS cBoiictBa amomuHus. OcobenHoctn okcupa u | [lepuonnmdeckoit cucreme xumuueckux siemeHtoB J[. WM.
THJIPOKCUA aTFOMMHUSA KaKk aM(pOTEpHbIX coeAMHEeHUH. | MeHnaeneesa.
Baxwueiimme conu anroMUHAS (XJIOPUI, Cyabdar). Onucvigamsy ~ cTpoeHHe, (U3UYECKHE U  XHMHUYECKHE
JMemoncrpanun. Kosutekuyst npupoaHbIX COEAMHEHNN | CBOMCTBA AJIFOMHMHMS, IOATBEPXKAA UX COOTBETCTBYIOIIMMHU
amomunus. Buneodparments! u cnaiasl «Okcun YPaBHEHUSIMH PEaKLIUiA.
IIOMUHUSA U ero Moaudukanumn». [Tonydenue Obvsacuamb TBOMCTBEHHBIN XapaKTep XUMUYECKUX CBOWCTB
aM(OTEPHOTO THIPOKCHIA ATIOMUHUS U UCCICIOBAaHNE | OKCHJIA M THAPOKCUIA aTFOMHHUS.
€ro CBOWCTB Konkpemuszuposams ~ 3IIEKTPOIUTUYECKOE  IOJIy4YEHHUE
METAJIJIOB OIMCAHUEM ITPOU3BOJICTBA AIIFOMUHHUSL.
Ycemanaenueams  3aBUCUMOCTh  OOJIacTe  NPUMEHEHMS
QIIOMHHMS U €r0 CIUIaBOB OT CBOMCTB.
IIposooums  pacy€Tbl MO XUMHUYECKMM (opMmylIaM U
YPaBHEHUSAM  pPEaKIUil, MPOTEeKaIUX C  Yy4acTHEM
IIOMHUHMS U €r0 COEIUHEHUM
50-51 | XKemneso u ero OcobeHHOCTH CTpOeHUs aToMa xenesa. JKene3o B Xapaxmepuzoeams 10on0xeHHE kene3a B [lepuonmueckoi

COCIUHECHUA

npupoe. Baxueiimue pybl sxxene3a. OKCUIbI U
rugpokcupl sxenesa(ll) u (). Comu sxenesa(Il) u (I11).
OO6Hapy’xeHre HOHOB KaTHOHOB eJle3a B pacTBOPE.
3HauEHUE COENMHEHNN JKeTe3a.

JlabopaTopHble ONBITHI.

41. lMomyuenue ruapokcuaos xeneza(ll) u (II1).
42.KayecTBEeHHbIE pEaKIIMU Ha KATUOHBI XKeye3a

cucteMe xumuueckux »syemeHtoB JI. . Menpeneesa,
0COOEHHOCTH CTPOCHMS aTOMa.
Onucvlieams HU3NYECKUE U XUMUYECKHUE CBOMCTBA XKeJe3a,

MOATBEPKIAAsl HUX  COOTBETCTBYIOIIMMH  YPABHEHUSIMHU
peaKuuii.
Obvacuamp  HaIMYME 1B TEHETUYECKUX  PAZIOB

.« 2+ +
coenuHennii xxenesa Fe™ u Fe™ .

Ycmanasnueams  3aBUCUMOCTH — OONacTell  MPUMEHEHUS
JKeje3a U ero CIiaBoB OT CBOWCTB.
Ilpogooums pacu€Tel 1O XUMHUYECKUM ¢opMylaM U

YpaBHEHUSIM PEAKIINN, MPOTEKAIOIINX C y4aCTUEM jKelie3a U
€ro COCIMHEHUN.

Habnrwoams n onucvlieams peakuu MEXIy BEIIECTBAMU C
MIOMOIIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUU




105

52 [IpaxTrueckas Pemenue AKCIEPUMEHTAIbHBIX 3a1a4y Ha | DKCIEPUMEHTAIBHO UCCIe008amb CBOWCTBA METAJUIOB U UX
pabota Ne 7 pacno3HaBaHUE W TMOJYyYEHHE METAUIOB M WX | COSAMHEHUH, peuiaTh 3KCIIEPUMEHTAIbHBIC 3a/1a4d 110 TEME
«Penrenue COCIMHEHUN «MeTamiby.

AKCIIEPUMEHTAIbHBIX Pabomams ¢ maboparopHelM  O0OpYIOBaHHEM U
3a/1a4 1o TeMe HarpeBaTeIbHBIMM ~ MpUOOpaMU B COOTBETCTBUH  C
«MeTamibny MpaBUIIaMU TEXHUKHU O€30MaCHOCTH.
Habniooams cBoOiiCTBa METAJIOB UM WX COEIWHEHUU U
SIBJICHUH, IPOUCXOJIAIINX C HUMHU.
Onucviéams XUMUYECKHI OSKCIEPUMEHT C MOMOIUIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOIBI MO pe3ylibTaTaM IMPOBEIECHHOTO
JKCIIEPUMEHTA
Onpeoenamo (ucxons u3 yueOHOI 3a1a4u) HEOOXOAUMOCTh
WCITIOJIb30BAHUS HAOIOICHUS WU KCIIEPUMEHTA
53 Koppo3sust meramioB | Koppo3ust xumuueckas v anekrpoxumuudeckas. 3amura | O0vsacHAmb, 9TO TaKOE KOPPO3HUS.
Y CITOCOOBI 3alTUTHl | METAJUIOB OT KOPPO3HH. Paznuuams XuMUYECKYIO U DJIEKTPOXUMHUUYECKYIO KOPPO3UH.
OT Heé JleMoHCTpaLUH. HUnniocmpuposams TOHATUS  «KOPPO3HS», «XUMHYECKas
Komneknus « XuMuyeckne UCTOYHUKUA TOKA. KOPPO3US», «IIEKTPOXUMUYECKASI KOPPO3US TPUMEPAMH.
Pe3ynbTarhl [IUTETLHOTO SKCIIEPUMEHTA TI0 U3YUCHUIO | Xapakmepuszoéams  CIOCOOBI  3alllUTBl  METaUIOB  OT
KOPPO3UH CTAIBHBIX M3JIEIHI B 3aBUCUMOCTH OT KOppO3UHU
YCJIOBH IPOLECCOB

54-55 | Meraibl B Merainsl B Ipupo/ie: B CBOOOJHOM BUJIE U B BUJIE Knaccugpuyuposams ~ HopMbl  TPUPOJIHBIX  COEIMHEHUHN
npupoje. [lonstue o | coegnHeHUM. METaJUIOB.

METaJUTypTHH [Tonsitue o metammypruu. YépHas u 1iBeTHAS Xapaxmepuzoeams 00111€ CIOCOOBI MOIYYEHUS METAJUIOB:

METAJLITypIHysl.
[TupomeTanmyprus, rTHIpOMETaTyprus,
JJIEKTPOMETAILITYprus. JJoMEHHBIH Iporecc.
[TepepaboTka 4yryHa B CTalb.

DNEeKTPOIN3 pacIlIaBoB.

JemoncTpanuu. BocctaHoBiieHne Menu U3 okcuaa
mean(1l) Bomopogom. BuneodparmeHTs! u cinai sl

MUPO-, TUAPO- U IEKTPOMETAITYPrHH.
Koukpemuszuposams 3T cnocoObl  mpuUMepaMu U
YPAaBHEHUSMU pEaKLUUH C COCTaBICHUEM 3JIEKTPOHHOIO
OanaHca.

Onucviéams JOMEHHBIM IIPOLECC M DIEKTPOIUTHYECKOE
MOJTyYEHHE METAJJIOB.

Paznuuams 4€pHble U LIBETHBIE METAJLIBI, YYTYHBI U CTAIIN
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«IIpon3BoacTBO UyryHa u ctayin». BugeodparMeHTs! 1
cnaiiasl «M3nenus u3 yyryHa v craiam.
BuneodparmenTst u cnaiasr «IIpousBoacTso
ATTFOMUHUIS

56 O60061enre 3HaHui | YpOK-ylpa)XHEeHHE ¢ UCTIOJIb30BaHUE CAMOCTOSTENbHOU | [Iposodumsb OLIeHKY COOCTBEHHBIX TOCTHKEHUI B YCBOGHUU
1o Teme «Metauib» | paboThl IO BBIIIOJHEHUIO IIPOBEPOYHBIX TECTOB, TEMBI.
3aJJaHUN U yIIpaKHEHUH. Koppexmuposamb cBOM 3HaHMSI B COOTBETCTBHM C
IUTAHUPYEMBIM PE3YJIbTaTOM
IHonyuame XUMHUYECKYI0 HHGPOpPMALMUM U3 PA3IUYHBIX
UCTOYHHUKOB.
IIpeocmasnams uHpopMaruio o Teme «MeTamib B BHIE
TaOJIML, CXEM, OIOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT.
57 KonTponbnas pabot Ne 3 mo reme «MeTamibn»
XuMus ¥ oKpy:karomiasi cpeaa (2 1)
58 Xumuyeckas Crpoenue 3emiM: 41p0o, MaHTHSA, 3€MHas Kopa, UX | Mumecpuposams cBeneHus No GU3NYECKON reorpaduu B
OpraHu3anus xumMuueckuit cocraB. Jlutochepa m e€ XuMuUecKull | 3HAHHSA O XUMUYECKOW OpraHU3aI1H IJIaHETHI.
IUTAHETHI 3eMJIS coctaB. Munepansl. Pyzasl. OcagouHble  HOpPOABI. .
MonesHble  HeKOmaeMbie.  XUMHUCCKHH  COCTAB Xapaxmepuzoeams XUMUYECKUIN COCTaB I€OJOTUMYECKUX
rusipocdepbl. XUMHUECKUI cOCTaB aTMOC(EpHI. 00ornoHeK 3emH.
llemoncrpamun.  BupeobparMentsi  u  cuaiil Pa3znuuams MuHEpalbl 1 TOPHBIE IOPOJBL, B TOM YHCIE U
«Ctpoenne 3emuim M €€ XUMHYECKHH COCTaBy. PYyJb!
Konnekuust MmuHepanos u ropHsix nopoxa. Komneknus
«Pynp1 MmeTamiosy.
JlaGopaTopHble onbIThI. 43. M3yueHue rpaHuTa.
59 Oxpana HcTOYHUKH XMMHYECKOTO 3arpsi3HEHUsi OKpyKarouel | Xapakxmepuszoeams UICTOYHUKN XUMUYECKOTO 3arps3HEHUS

OKpY>Karollen cpeibl
OT XUMHUYECKOTO
3arpsi3HEHUS

cpeapl. I'moGanmpHble  9KOJNOTHYECKHE  MPOOIEMBI
YeJIoBE€YEeCTBA: MApPHUKOBBIK  3(PQEKT, KUCIOTHBIE
JOXKIH, 030HOBBIE JBIPBI. MexnyHnapoaHoe

COTPYIHUYECTBO B 0OJACTH OXpaHbl OKpPYKaroIen

OKpYKaroIlEu Cpeibl.

Onucwviéams T00aIbHBIE 3KOJOTUYECKHE TPOOTIEMbI
YeJI0OBEUECTBA, CBA3aHHbIE C XUMUUYECKUM 3arpsi3HEHUEM.
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Cp€apl OT XHMHYECKOI'O «3enéuas

XUMUSD).

3aIrpA3HCHUS.

JemoncTpanuu. BugeopparMeHTs! 1 caaiibl
«['nobanbHbIe HKOJIOrMUECKUE POOIIEMBbI
YEJI0BCUYECTBA»

Ilpeonacame yTM MUHUMU3AIUN BO3ICHCTBHS
XUMHUYECKOT0 3arpsi3HEHHS Ha OKPYKAIOIIYIO CPENy.

1Ipusooums npuMepsl MEXYHAPOIHOTO COTPYAHUYECTBA B
o0JacTH OXpaHbl OKPYKAIOIMIEH Cpelbl OT XUMHYECKOTO
3arpsi3HeHus

O6o0uIeHne 3HAHMIT 10 XUMHH 32 KYPC OCHOBHOI1 IIK0JIbL. [I0iroTOBKa K 0CHOBHOMY rocyaapcTBeHHOMY 3k3amMeny (OI'D) (7 u)

60 BemecTBa CrpoeHue aromMa B COOTBETCTBUU C MOJNOXeHUEM | [Ipedcmasniams unpopmanuio no teme «llepuoanueckuit
XHMMHMYECKOI0 dieMeHTa B [lepuoauueckoii cucreMe. 3akoH u llepuomunueckas cucrema /. M. Menneneesa B
CrpoeHne  BemecTBa:  XUMHYECKass  CBS3b W | CBETE TEOPHH CTPOCHHSI aToMa» B BHJE TaOJHIl, CXeM,
KPUCTAIZIMYECKUE PEIIETKA. 3aBUCUMOCTb CBOMCTB | OIIOPHOIO KOHCIIEKTA, B TOM YHCJIE C IIPUMEHEHUEM CPEICTB
oOpa3oBaHHbIX  31meMeHTamMu  npoctbix  BemecTB | MKT.
(MeTayIOoB, HEMETAJUIOB, OJaropoJHBIX Ta30B) OT | Buinoanams TECTOBBIE 3a/laHU 110 TEME.
IIOJIOKEHUS A1EMEHTOB B [leproauyeckoit cucreme. IIpeocmasname nadopmanuio no reme «Buabl XUMHUUECKHUX
Tumnosnoruss HEOPraHMYECKUX BELIECTB, JCIECHUE UX Ha | CBA3EH M THUIBl KPUCTAJUIMYECKUX pelETOK. B3auMocs:A3b
KJ1acchl ¥ rpynnsl. [IpencraBurenn CTPOCHHMSI U CBOWMCTB BELIECTB» B BHUAE TaOIUIL, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHCIIE ¢ IPUMEHEHUEM CPEICTB
UKT
61 XUMHUYECKHE IIpu3Haky U yCcaoBUsA NPOTEKAHUS XUMUYECKUX Ilpeocmasnams uHpopmanuio no teme «Knaccuduxanms
peakuuu peakuil. TUnoaorus XMMUYECKUX PeaKkni 1o XUMHUYECKHX PpEaKUUM 10  pas3IMYHbIM  IPU3HAKaM.

pa3InYHbIM OCHOBAHUAM. Peakmuu noHHOTO oOMeHa.
OKuCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKknuun

CKOpOCTh XMMHUECKHX pEaklHii» B BUAE TaOIUI, CXeM,
OIIOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C IPUMCHCHHUEM CPCIICTB
HKT.

Bovinonnsams TECTOBBIE 33/1aHUS IO TEME.

Xapakmepuz06amb OKUCIUTEEHO-BOCCTAHOBUTENILHBIE
pEaKIH, OKHCIUTETh U BOCCTAHOBUTEIT.

Omauyame 3TOT TN PeaKUi OT peakuii oOMeHa.
3anuceiéame ypaBHEHHUS OKHCIUTEIHHO-
BOCCTAaHOBUTCIIBbHBIX peaKI_[I/Iﬁ C IOMOIIBIO 3JICKTPOHHOTO
OanaHca
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62-63 | OcHOBEI XUMHYECKUE CBOMCTBA MPOCTHIX BEILIECTB. Xapakmepuzosams 001IKE, OCOOCHHBIE W WHIMBHIYyaTbHBIC
HEOPraHUYEeCKOU XapakTepHble XUMHUYECKHE CBOMCTBA COJICOOPA3yIOIIMUX | CBOMCTBA KHCIOT, OCHOBAaHUM, COJIGH B CBETE TEOPHUH
XAMUHA OKCHUJIOB, THAPOKCHIOB (OCHOBAaHWUM, KHCJIOT | | DJICKTPOJIUTHYCCKOMN JUCCOIUALINH.
aM(pOTEPHBIX THIPOKCHIIOB), CONEH Apeymenmuposams BO3MOKHOCTH MPOTEKAHHSI XUMUIECKIX
peakIuii B pacTBOpax JIEKTPOIMTAX UCXOJIS U3 YCIOBHIA.
Knaccugpuyuposams HEOpraHNYECKUE BEIIECTBA IO COCTABY
W CBOMCTBAM.
Ilpusooums IpUMEPHI MPEIACTABUTEICH KOHKPETHBIX
KJIACCOB U TPYIII HEOPTaHMUECKHUX BEIIECTB
64 [ToBTOpEeHME 1 TectupoBaHue, peIICHWE 33aJa4 W  BBINOJHCHHE | Buinoinsams TECTH U YIPAXKHEHUS, peulams 3a1a9u 1o
000011IeHNE 110 TeME. | YIIPaXKHEHUHN MO TeMe TEME.
IToaroroska k 1Ipo6ooums o11eHKY COOCTBEHHBIX JIOCTH)KEHUIN B YCBOCHUHU
KOHTPOJIbHOM TEMBEI.
pabote Koppexmupoeamn cBOM 3HAHHS B COOTBETCTBUU C
TUIAHUPYEMBIM PE3YJIbTaTOM
65 KonTponbnas pabora Ne4 «ToroBas mo Kypcy OCHOBHOMU IITKOJIBI)
66 AHanu3 KOHTpoJIbHOM padoThl. [loBEAEHNE NTOTOB roja.
67-70 | Pe3zepBHOE Bpems
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Y4eOoHo-MeTOqUYECKOE 00ecieueHre Kypca XUMUH
OCHOBHOI1 0011€00pa30BaTEJIbHOI HIKOJIbI

Y4eOHO-METOMMYECKUIT KOMITIEKT [JIi W3Y4YeHHs Kypca XuUMuUU B —9
KJIacCcax, CO3JaHHBIH aBTOPCKMM KOJUIGKTHBOM 1o pykoBojactBom O. C.
['aOpuensiHa, COAEPKUT, KpoOME YUYEOHBIX MOCOOMH, Y4eOHO-METOAMYECKHE WU
TUAAKTAYECKAE TOCOOWs, TeTpaaW [JIsi BBINOJHEHUS JAOOPATOPHBIX W
IPAKTUYECKUX padOT U JIp.

YMK «Xumusa. 7 knacc»
1. Xumus. 7 kinacc. YueOHnoe nocodue (aBtopsl O. C. I'abpuensn, 1. T
OctpoymoB, C.A. Cnankos).
2. Metonmnuaeckoe mocobue. 7 kimacc (aBrop O. C. I'abpuensn). [Iporpamma xypca
xuMuu 7151 7—9 kiiaccoB o011eo0pazoBarenbHbIX yupexaeHui (aBropsl O. C.
INabpuensa, U. I'. Octpoymos, C. A. CnagkoB).
3. Pabouas terpaas. 7 xnacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).
4. Terpaap nist 1aOOPATOPHBIX OMBITOB U MPAKTUYECKUX padOT. 7 KIacc (aBTOPHI
O. C. I'abpuensn, 1. B. AkcéHona).
5. DnektponHas hopma yaeOHOTO MOCOOuS.
YMK «Xumusa. 8 knacc»

1. Xumus. 8 knacc. Yuebnoe nocooue (aBropsl O. C. I'adpuensin, U. T'.
Octpoymog, C.A. CiaakoB).
2. Metoauueckoe nocodue. 8 kiace (aBtopsl O. C. IN'abpuensn, U. I'. OctpoymoB,
C. A. CnankoB). Ilporpamma kypca Xxumuum st /—9  Kjaccos
obieoOpa3oBarenbHbIX  yupexxaeHuit (aBropel O. C. T'abpuensn, W. T.
Octpoymog, C. A. CrnankoB).
3. Pabouas terpaas. 8 knacc (aBtopsl O. C. I'abpuensn, C. A. Cnankos).

4. Terpaap A 1a00pPATOPHBIX OMBITOB U MPaKTUYECKUX paboT. 8 Kitacc (aBTOPbI

O. C. I'abpuensn, 1. B. AkcéHoBa).
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5. [IpoBepounsie u KOHTpOJBHBIE padoThl. 8 kiacc (aBTopel O. C. ['abpuensa, U.
B. TpuryoOuak).
6. XuMus B TecTax, 3afadax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensH,

. B. TpuryOuak).

7. DnexTpoHHas popMa ydeOHOTO mocoOus.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 xknace. YueoHoe nocodue (aBropel O. C. I'abpuensn, 1. T
Octpoymos, C.A. CinankoB).
2. Metoauueckoe nocooue. 9 knacc (aBropel O. C. I'abpuensn, N.I'. OctpoymoB,
C. A. CnankoB). Ilporpamma kypca xumuum st /—9  Kjaccos
obieoOpa3oBarenbHbiX  yupexaeHuit (aBropel O. C. T'abpuensn, W. T.
Octpoymog, C. A. CrnankoB).
3. Pabouas terpaas. 9 xnacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).
4. Terpaap nist 1abOPaTOPHBIX OMBITOB U MPAKTUYECKUX pa0bOT. 9 Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B. AkcéHona).
5. [IpoBepounsie U KOHTpoOIbHBIE PadoThl. 9 Kimacce (aBTopsl O. C. 'abpuensH, U.
B. Tpury6uak).
6. XuMus B TecTax, 3aja4ax u ynpaxHeHusx. 9 kiacc (aBropsl O.C. 'abpuenss,
. B. TpuryOuax).

7. DnexktpoHHas hopma yaeOHOTO TOCOOUSI.

Hupopmayuonnwie cpeocmea
Humepnem-pecypcot na pycckom A3vike
1. http://www.alhimik.ru. TIlpencraBiacHbl cleAyomue pyOpUKH: COBETHI
a0UTYPUEHTY, YUUTENIO XUMMUH, CIIPABOYHUK (0O4€Hb OOJbIIas Moa0opKa Tadaul U
CIPABOYHBIX MATEpPUAJIOB), BeCENass XUMUsS, HOBOCTH, OJIMMIMA/bI, KyHCTKaMepa

(Macca MHTEpECHBIX UCTOPUUECKUX CBEICHUN).


http://www.alhimik.ru/
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2. http://www.hij.ru. XKypran «Xumus ¥ KH3HB» TOHATHO WM 3aHUMATEIHHO
pacckaspiBaeT 000 BCEM HMHTEPECHOM, YTO MPOUCXOIAWT B HAayKe W B MHUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. Dnexrponnslii xypHan «XWMHKH H
XMMHSD, B KOTOPOM IPEACTABICHO MHOKECTBO OIMBITOB 10 XUMHHU, 3aHUMATEIHHOM
MH(POPMAIINK, TO3BOJISIONICH YBJICUb YUYCHHUKOB 3KCICPHUMEHTAIBHOW YacThIO
nmpeaMera.
4. http://c-books.narod.ru. BceBo3amoskHas tuTepaTypa 1o XUMHUH.
5. http://www.prosv.ru/. ITocoOust s y4amnuxcs, B TOM YUCIIE U IS TOATOTOBKH
K uroroBoil arrectanuu (OI'D m EI'D), meTtoanueckue mocoOus AJisl YUUTEICH,
HAYYHO-TIOMYJISIpHAS JTUTepaTypa Mo XUMHUH.
6. http://1september.ru/. Xypuan s yduTeded W HE TOJBKO. boibmioe
KOJIMYECTBO Pa0dOT YICHUKOB, B TOM YHUCIIC U UCCIIEA0BATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoJIbHBIN TOPTAI
CO CChUIKaMH Ha 00pa3oBaTeIbHbIC CAThI TI0 XUMUH.
8. www.periodictable.ru. COopHuk cTaTeli O XHMHYCCKHX DJICMCHTaX,
WJLTIOCTPUPOBAHHBIN SKCIIEPHUMEHTOM.

Humepnem-pecypc na anznuiickom sazvike

http://webelementes.com. ComepXuT HCTOPHIO OTKPHITHS W OIMCAHWE CBOKCTB

BCEX XMMHUYECKUX AJIEMEHTOB. byneT mosie3eH 1y 00y9aroniuxcst I3pIKOBBIX IITKOJT
1 KJIACCOB, TaK KaK COJCPKUT HA3BAHUS DJIIEMEHTOB U BEIIIECTB HA PA3HBIX SA3bIKAX.
Oovekmul yueOHbIX IKCKYpCUll

1. Myseun:  MUHEpPAJIOTHYECKHE,  KpaeBeTYeCKue,  XYI0>KECTBEHHEIE,
[TomuTexHUYECKU .

2. JIaboparopuu: yueOHBIX 3aBEECHUMN, arpOXUMIA00PATOPHH, IKOJIOTHUECKHE,
CaHATIUIIMHOJIOTHYCCKHUE.

3. Anreku.

4. TIpou3BOJCTBEHHbIE OOBEKTBHI: XHUMHYECKHE 3aBOJbl, BOJOOYUCTHBIC

COOPYKCHUA U APYTHEC MCCTHBIC IIPOM3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuaibHO-TeXHHYECKOe o0ecriedeHue Ka0UHeTa XUuMHH
HartypasibHble 00beKTbI

HatypanbHble 00BEKTHI, UCHONB3yeMble B /—9 KiaccaXx NHpu OOyYEHHH
XUMUH, BKIIOYAIOT B C€0sl KOJUIEKIMHA MHHEPAJIOB U FOPHBIX MOPOJ, METAIIOB H
CIUTABOB, OKCHUJOB, KHCJOT, OCHOBaHHUH, COJied, B TOM YHUCII€ U MHUHEPAJIbHBIX
ynoOpeHuii, a Takke o00paslbl OpPraHMYEeCKHX BEIIeCTB U MaTepUaJoB,
npexycMmoTpeHHbix OI'OC. O3nakomiieHne ¢ oOpa3uamMu HMCXOJHBIX BELIECTB U
TOTOBBIX H3JIEJAMM MO3BOJIAET MONYYMTh HAIJISAHBIE MPEACTaBICHUS 00 3THUX
Marepuanax, UX BHEIIHEM BHUJE, a TAK)KE€ O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.
3HauuTeNbHbIE y4eOHO-TIO3HABATEJIbHbIE BO3MOXXKHOCTH HMEIOT  KOJUIEKIUH,
M3rOTOBJIICHHBIE CaMHUMM OOydarommmucs. llpenMersl uisl Takux KOJUIEKIHMA
coOuparoTcs BO BpeMs SKCKYPCHI U APYTUX BHEYPOUHBIX 3aHSATHH.

Konnekuuyn HCHOAB3yIOT TOJMBKO [UIsl O3HAKOMJIGHHS OOYyYarolmuxcs C
BHEIIHUM BHUAOM M (PU3UYECKMMU CBOMCTBAMHU pAa3JIMYHBIX BEHIECTB MU
MaTepuayioB. /[ mpoBEenNEHHS XUMHUYECKUX ONBITOB KOJUIEKIIMM HCIOJIb30BaTh
HENb34.

XuMHYecKHe peaKTUBbI M MATEPHAJIbI

OOpaiieHne Co MHOTHMH BEIIECTBAMHU TpPeOyeT CTPOroro COOMIOACHUS
MpaBUJ TEXHUKUW O€30MACHOCTH, OCOOECHHO MpPHU BBITOJIHEHUH OMNBITOB CaMHUMH
oOyuaromumucsi. Bce HeoOXxoaummble Mepbl NPEIOCTOPONKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX W HMHCTPYKIUSAX, a TakkKe B MOCOOMSIX IS
YUYUTEIIEH XUMUMU.

Bce peaktuBBl M MaTepuanbl, HYXHbIE s MPOBEACHUS JIEMOH-
CTPALIMOHHOTO M YYEHUYECKOr0o  OJKCIEPUMEHTA, MOCTaBJISIOTCA B
oOpa3zoBaTeIbHbIE YUpEXKIACHUS OOIIero oOpa30BaHUs IEHTPAJIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBAaHHBIX HabopoB. Ilpu HeoOxomuMocTu mpUOOpPETEHHS
JOTIOJTHUTENbHBIX ~ PEaKTUBOB W MaTepHalioB  cieayeT oOpamiarbcs B

CIICHUAIIM3UPOBAHHBIC MAra3nHbI.
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Xumuyeckasi 1a00paTopHasi oCy/ia, aNNapaTbl ¥ NPUOOPHI

XuMHUUecKass MOCyJa MOApAa3AesAeTCd Ha JIBE TPYNNbL JJISl BBIIOJHEHHUS
OTBITOB OOYYAIOIIMMHUCS U JJIs1 AEMOHCTPAIMOHHBIX OIBITOB.

[TpuGopsl, anmapaTsl ¥ yCTAHOBKH, UCIIOJIB3yEMbIe HA YPOKaX XUMUU B 7—9
KJlaccax, KJIacCU(UUUPYIOT Ha OCHOBE MPOTEKAIOIIMX B HHUX (PU3NYECKUX H
XUMUYECKUX TMPOIECCOB C Y4YaCTUEM BEUIECTB, HAXOMSIIMXCA B  Pa3HbIX
arperaTHbIX COCTOSHUSAX:

1) npubops! 11st paboOTHI ¢ ra3aMu — TOJIyYeHHE, cOOMpaHKe, OYUCTKA, CYIIKA,
NOTJIOIIEHNE Ta30B; PEAKLIUU MEKIY MOTOKAMH T'a30B; PEAaKIMU MEXAY razamu B
ANEKTPUUECKOM pa3pse; peakluy MeXAy ra3aMy IIPH MOBBIIIEHHOM JIaBJICHUU;

2) ammapaThl ¥ TPUOOPBI ISl OMBITOB C YKUIKAMHU W TBEPIBIMH BEIICCTBAMH —
MEPEroHKa, (QUIBTPOBAHWE, KPUCTAJUIM3ALMUSA; [POBEACHUE PEAKUUNA MEXKIY
TBEPABIM BEIIECTBOM M JKHJIKOCTBIO, >KHAKOCTBIO M KUIAKOCTHIO, TBEPIBIMU
BELECTBAMU.

Bue »Toil knaccudukanuu HaxoauTcs ydeOHas —amnmaparypa, Mpel-
Ha3HAYEHHAas I W3Y4YEHUs TEOPETHYECKUMX BOIPOCOB XHUMHM — JUIA
WUIIOCTPAlMA  3aKOHA COXPAaHEHHs MacChl BEIIECTB, [UIS  JIEMOHCTPALMH
AJNIEKTPOINPOBOIHOCTH PACTBOPOB M JBUKEHUS HOHOB B JIEKTPUUYECKOM TOJIE, IS
U3YYEHHUSI CKOPOCTHM XUMHUYECKOM PEaKUHH, IMOCIEAOBATEIIBHOCTH BBITECHEHHUS
raJIOT€HOB U3 PACTBOPOB MX COEAMHEHMIA.

BcenomoraTenbHyo posib UTpatoT U3MEPUTENIbHbIE M HarpeBaTelibHbIE MPHUOOPHI,
pa3iryHble MPUCTOCOOIEHUS 7Sl BBIOJIHEHHUS OTBITOB.
Moaean

OObeKTaMy MOJICTUPOBAHKS B XUMHUHU SBISIIOTCSA aTOMBI, MOJIEKYJIHI,
KPUCTAJIbl, 3aBOJACKME anmaparbl, a TakXke MPOUCXOAIIe Mpolecce. B
NPernoJaBaHUl XUMHUU HCIONB3YIOT MOJENIN KPUCTAJUIMUECKUX PEHIETOK ajiMasa,
rpaduta, cepsl, hpochopa, okcuna yriaepona(lV), mona, xenesa, Menu, MarHusl.

Boinyckarorcsi Ha®oOpbsl Mojened aToMOB JJis  COCTAaBJICHHUS — IIAPO-

CTCPKHEBBIX MoAeIer MOJICKYJL.
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YueOHbIe TOCOOUS HA IEYATHOH OCHOBE

B npomecce oOyueHuss XUMUU HCHOJB3YIOT —CIEAYIOIIUE TaOJULIbI
NOCTOSIHHOTO ~ 3KcnoHupoBaHus:  «llepuonnueckas cucreMa  XUMHUYECKHUX
anemeHToB /. 1. MeHnneneeBay», «Tabinua pacTBOPUMOCTH KUCIOT, OCHOBaHUH U
COJIEI», «DIEKTPOXUMHUYECKUN PSAJT HANIPSHKEHU METAJUIOBY U JIp.

JUist  opraHM3alu  CaMOCTOATENbHOM palboThl 0O0ydYaromuxcsi Ha ypokax
HCIIOJIb3YIOT Pa3HOOOpa3HbIE JHUIAKTUUYECKUE MaTEpHAIbl: TETPaayd Ha MEYaTHOU
OCHOBE WJIH OTJEIbHbIE paboune JMCThl — HHCTPYKIHMU, KAPTOUKU C 3aJaHUSMU
pa3HOM CTEeNeHU TPYAHOCTH ISl U3YYEHHUSI HOBOI'O MaTepualia, CaMOMPOBEPKU U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPEACTBA 00y4eHHUSI
K 9KkpaHHO-3BYKOBBIM CpEJCTBaM OOYYEHUSI OTHOCAT TaKUE MOCOOUS, KOTOpHIE
MOTYT OBITh BOCHPUHATHI C MOMOINBID 3pPEHUS U CliyXa. OTO KUHO(PHUIBMBI,
KUHO(parMeHThl,  OUaQuIbMbl,  JUANIO3UTUBBI  (CJaiijbl), €MHUYHbIE
TpaHcnapantel st rpadonpoekropa. Cepur TpaHCIAPAHTOB  IMO3BOJISIOT
MMHUTUPOBATh JBMKEHHUE MYyTEM TMOCJIEAOBATEILHOIO HAJOKEHUS  OJHOTO
TpaHCHapaHTa Ha APYrOMu.
Texunueckue cpeacrsa ooydenus (TCO)

BONbIIMHCTBO M3 TEXHUYECKUX CPEJCTB OOyUeHHs HEe pa3padaThIBajoCh
CHEUUaIbHO JUISl IIKOJbI, @& W3HAYAJIBHO CIYXKUJIO IUJIS Ieperadyd U oO0padoTKu
“H(}OpMAITUHU: 3TO PA3TUIHOTO POJA MPOECKTOPHI, TEIEBU30PHI, KOMITBIOTEPHI U T.
1. B ydeOHO-BOCTIMTATEIBHOM MPOLIECCE KOMIBIOTEP MOXKET MCHOJb30BaThCs AJIs
pelieHus 3aa4 Hay4HOW OpTaHu3alluK TpyAa YUUTEIs.

[Ipu wCONB30BaHUK TEXHUYECKUX CPEACTB OOyUCHHUS CIEAYeT YUUTHIBAThH
BpEMEHHBIC OTpaHUueHMs, HajaraeMble CaHUTApPHBIMH TIpaBUJIAMH U HOPMaMH
(CaunlluH). HenpepsiBHass POAOTAKUTEILHOCTD AEMOHCTPAIMM BUJIEOMATEPUATIOB
Ha TEJICBU3MOHHOM OJKpaHe U Ha OOJBIIOM OJKpaHE C HCIOJIb30BAHHEM
MYyJbTUMEIUMHOTO TPOEKTOpa HE JOJDKHA MpeBblarh 25 MuH. Takoe ke

orpanuveHue (He Oosiee 25 MUH) pacrpoCTpaHsIETCS Ha HEIPEPHIBHOE
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MCIOJIb30BaHNE MHTEPAKTUBHOM JIOCKM U HA HETPEPHIBHYIO paboTy 00yyaroumxcs
Ha [EpPCOHAIBHOM KoMIbloTepe. YHMCIO YPOKOB C MCIOJIB30BAHUEM TaKUX
TEXHUYECKUX CPEJCTB OOYyYEeHMS, KaK TEJIEBU30p, MYJIbTUMEIUNUHBIN MPOEKTOp,
WHTEpPAKTUBHAS JI0CKa, JOKYMEHT-Kamepa, JOJDKHO OBITh He OoJiee IIEeCTH B
HEJeNI0, a YUCIO0 YPOKOB, Korja oOywaromuecs paboTaloT Ha IMEepCOHAIbHOM
KOMITbIOTEpE, — HE Oosiee TPEX B HEACIIO.

O6opynoBanne kadUHETA XUMHH

Kabuner  xumuu  JODKEH ~ ObITh  OOOpyAOBaH  CHELHUAIBHBIM
JE€MOHCTPAlMOHHBIM  cTOJIOM. JIns  oOecneyeHus — jydmiedl  BHUAWMOCTH
J€MOHCTPALIMOHHBIN CTOJ PEKOMEHIyEeTCsl YCTaHABIIMBATh HA MOJUYM.

B kabuHerax XWMMHHM YCTAHABJIMBAIOT JBYXMECTHBIE YYCHUUYECKHE
7a00paTOpPHBIE CTOJIBI C TMOABOJKOW 3JEKTPOIHEPTHUU. YUEHHUYECKHE CTOJIbI
JOJKHBI UMETh MOKPBITHE, YCTOMYMBOE K ACHCTBUIO arpeCCUBHBIX XMMHUYECKHX
BEIIECTB, M 3alllUTHbIE OOPTHKU 1O HapykHOMY Kpatro. KaOuneTsl xumun
000pYAYIOT BBHITSDKHBIMU IIKa(amMu, pacrosiOKEHHBIMU Y HAPY>KHOM CTEHBI BO3JIE
crona yuutensa. Jyig mpoBeneHHs JaOOPATOPHBIX OIBITOB HCIOJIB3YIOT TOJIBKO
MUHH-CIIUPTOBKHU.

VY4eOHble AOCKH JOJKHBI ObITh M3TOTOBJIEHBI U3 MATEpUaOB, MMEIOIIMX
BBICOKYIO aJI€3UI0 C MaTepUaJlaMH, HCIOJb3YyEMBIMU JUIS IHCbMA, XOPOLIO
OYMINATHCS BIIAXKHOU T'yOKOH, ObITh M3HOCOCTOMKHUMHU, UMETh TEMHO-3€JIEHBIN 1IBET
U aHTUOJMKOBOE TOKPBITHE. YUeOHBIE JOCKH O00OpYAYIOT coduTamMu, KOTOPHIC
JIOJDKHBI TPUKpPEIUIAThCsl K creHe Ha 0,3 M BbIIe BEpXHEro Kpas JOCKH H
BBICTYyNaTh Bepen Ha pacctosHue 0,6 M.

TeneBu30psl ycTaHABIMBAIOT Ha CHEIHAIbHBIX TymMOax Ha BeicoTe 1,0—1,3
M or mnona. Ilpu mnpocmorpe Tenenepenad 3pUTEILCKHME MECTa JOJIKHBI
pacrnoJiaraThCsi Ha PaCCTOSHUM HE MEHEee 2 M OT DKpaHa JI0 Ti1a3 00yJarouuxcsl.

JUIsi MakCHMaJIbHOT'O HCIIOJb30BAHUS JHEBHOIO CBETa U PAaBHOMEPHOTO
OCBEIICHUS] y4yeOHBIX IMOMEIIEHUH HE CleAyeT pa3MellaTh Ha MOJOKOHHHKaX

IMAPOKOJUCTHBIC PACTCHUA, CHUXXAIOINHUEC YPOBCHb CCTCCTBCHHOTO OCBCILCHUA.
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Bricota pacteHuit He JoJKHA TpeBbImIaTh 15 ¢M (0T MOJOKOHHUMKA). PacTeHus
1es1eco00pa3Ho pa3MeniaTh B MEPEHOCHBIX IIBETOYHHUIAX BBICOTOM 65—70 cMm OT
110JIa WJIM MOJBECHBIX KAIIMO B MPOCTEHKAX MEXIY OKHAMH.

JUist oTnenku ydeOHBIX MOMEIIEHUH HCHOJB3YIOT MaTepHallbl U KPAacKH,
CO3JAl0IIME MATOBYIO MHOBEPXHOCTh. [[1s1 CTeH y4eOHBIX MOMELIEHUN CIIETyeT
UCIIOJIb30BaTh CBETJIbIE TOHA KENTOr0, OEXKEBOTO, PO30OBOr0, 3€JIEHOT0, TOIYyO0T0
IIBETOB; ISl IBEPEIl, OKOHHBIX paM — O€JIbIil IIBET.

Kabuner xumum J0MmKEH OBITh OCHAlIEH XOJOJHBIM U TOPSIYUM
BOJIOCHA0XXEHUEM U KaHaJU3aIUeH.

B xabunete xuMuu 00s13aTEIHHO JJOJDKHA OBITH aliTEYKa, B KOTOPYIO BXOJISIT:
. KryT kpoBOOCTaHABIMUBAIONINH, pE3UHOBBIA — 1 1mIT.
. [Ty3bIpb 1151 ibia — 1 1IT. (TUIIOTEpMHUYECKUH makeT — | 1miT.).
. BUHT cTepuibHbBIN, MpPOKUiA 7 X 14 cM — 2 mT.
. BuHT crepunbHbIil 3 X 5 cM — 2 mIT.
. bunT HEcTepUIBHBIN — | T
. Candetku crepunbHble — 2 YII.
. Bara crepunbHas — 1 nmauka.

. JIelikomacTeIpb mupuHO# 2 cM — 1 KaTymika, 5 cM — 1 kaTymika.

© 00 N oo O A W DN P

. bakTepuIaHbIi TeHKOIIaCcTHIPh pa3HbIX pazMepoB — 20 miT.

10. CnmpToBoii pactBop nona 5S%-uerii — 1 ¢uakon.

11. BoaHblii pacTBOp aMMuaka (HalaThIpHBIN ciupT) B ammyaax— 1 yi.
12. PactBOp nepokcuia Bojgopoaa 3%-ueiii — 1 yr.

13. Ilepmanranat Kamusi KpucTaumdeckuii — 1 yr.

14. Ananerun 0,5 r B Tabnerkax — 1 ym.

15. Hacrolika Banepuanbsl — 1 ym.

16. Hoxuurer — 1 .
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IInanupyembie pe3yabTaThl 00y4YeHUsI

BoinyckHUK HAy4YuTCH

® 3Hamb (NOHUMAMD).
—  XHMMHMYECKYI0 CHMBOJHUKY: 3HAaKd XUMHYECKHX D3JEMEHTOB, (OpMYyJIbI
XUMUYECKUX BEUIECTB, YPABHEHHSI XUMUYECKHUX PEaKLNM;
— BA)KHEWIME XMMHYECKHE MOHSTHUS: BEUIECTBO, XMMHYECKUN 3JEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIIPHAs MacChl, HOH, KATHOH, AHUOH,
XUMUYECKas CBSI3b, DIIEKTPOOTPULIATETbHOCTh, BAJICHTHOCTh, CTENIEHb OKUCIICHUS,
MOJIb, MOJIIpHasT Macca, MOJSIPHbIE OO0BEM, pacTBOpPBI, DSJIEKTPOJIUTHl U
HEAJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS JUccoIranus, OKHUCIIUTENb u
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, TEIUIOBOM A((EKT peakuuu,
OCHOBHBIE TUIIbI PEAKIIMI B HEOPIraHUYECKOW XUMUU;
— (hopMyITMPOBKHA OCHOBHBIX 3aKOHOB U TEOPUI XMMHUH: aTOMHO-MOJIEKYJISIPHOTO
YUYEHHSI; 3aKOHOB COXPAHEHMSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa BEILECTB,
ABorajnpo; [lepnognueckoro 3akona /I.J11. MenneneeBa; Teopun CTpOEHHUS aTOMa U
YUYEHHS] O CTPOCHHMM BEIECTBA; TEOPUU DIEKTPOJIMTHUECKOW AMCCOLMALMUA U
YYEHHsI O XUMUYECKON peaKiny;

® Ha3bleamb:
— XMMHYECKHE JIEMEHTHI;
— COEJMHEHUS U3YUYEHHBIX KJIACCOB HEOPTAHUUECKHUX BEILIECTB;
— OpraHMYecKHe BeUIecTBa Mo ux (GopMmyie: MeTaH, 3TaH, STUJICH, alleTUJICH,
METaHOJI, TAHOJI, TJIMLEPUH, YKCYCHasl KMCIIOTA, [II0K03a, CaXxapo3a;

® 00BACHAMDb:
— (Qu3nYecKuil CMBICI aTOMHOTO (ITOPSIKOBOT0) HOMEpa XMMHUYECKOTO 3JIEMEHTa,
HOoMepa rpynmnsl U nepuona B Ilepuommueckon cucreme [[. M. Menpaeneesa, k
KOTOPBIM 3JIEMEHT PUHAJJIEKHNT;
— 3aKOHOMEpPHOCTM HW3MEHEHHUS CTPOCHMS aTOMOB, CBOWCTB 3JJIEMEHTOB B
Opefenax MajblX NEpUOAOB M A-TpYII, a TaKKe CBOMCTB 00pa3yeMbIX HMHU

BBICIIIMX OKCHJIOB U TUAPOKCHJIOB;
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— CYIIHOCTh MPOLECCA SJICKTPOJIUTUUECKON IUCCOLUUALMU U PEAKUUA MOHHOIO
oOMeHa;

® Xapakmepu3oeambo:
— XUMHUYECKHUE JIEMEHTHI (0T BOJAOPOJA /10 KalbIMs) HA OCHOBE UX IMOJOKECHUS B
[lepuonnyeckoit cucreme xumuyeckux odiemeHtoB J[. WM. Menneneesa wu
0COOEHHOCTEH CTPOEHUS UX ATOMOB;
— B3aUMOCBSI3b MEXJy COCTaBOM, CTPOCHHEM WU CBOMCTBAMHM HEOPraHUYECKUX
BEILIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB (IIPOCTHIX
BEIIECTB — METAUIOB M HEMETAUIOB, COCIUHEHWH — OKCHIOB, KHCJIOT,
OCHOBaHMM, aMPOTEPHBIX OKCUIOB U TUJPOKCHUIOB, COJICH);

® onpeoenamo:
— COCTaB BEILECTB M0 UX (hopmynam;
— BAJICHTHOCTb U CTEIICHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHNU;
— BHUJIbl XUMUYECKOH CBSI3U B COCIMHEHUSX;
— THUIbI KPUCTANTUYECKUX PEIIETOK TBEPIBIX BEIIECTB;
— MPUHAJICKHOCTD BEMIECTB K ONMPEAECIEHHOMY KJIaCCy COCTUHEHNU;
— THUIbl XUMUYECKUX PEAKIIUIA;
— BO3MOXXHOCTb ITPOTEKAHUS pEeaKIuii HOHHOTO 0OMEHa;

® CoCcmaegnamy:
— cxeMbl cTpoeHus atomoB nepBbix 20 anementoB [lepuoanueckoii cuctemsl /1.
H. Menneneena;
— (GopMyIIbl HEOPTAHUYECKUX COSTMHEHUN N3YYCHHBIX KJIACCOB;
— YpaBHEHHMS XUMHUYECKHX PEAKUUMid, B TOM YHUCIE€ U OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIX, C IOMOIIIBIO METO/1a AIEKTPOHHOTO OaJlaHca;

® 0e3onacHo oopawamuvca:
C XUMUYECKOU TIOCYI0H 1 1a00PaTOPHBIM 000PYIOBAHUEM;

® NPO6OOUMb XUMUUECKUIL IKCNEPUMEHI:

— MOATBEPXKAAIOIINN XUMAYECKAN COCTAB HEOPraHMYECKUX COECIMHEHNM;
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—  TOATBEPKIAOLINN XHMMYECCKHE CBOICTBA M3YYEHHBIX KJIaCCOB
HEOPraHUYECKHUX BEIIECTB;
— 0 TIOJYYEHHIO, COOMpaHWUI0O M PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kuciopoia, BOJOPO/Ia, YTIEKUCIOro ra3a, aMMHaKa);
— TI0 OTIPENETICHUIO XJIOPU-, Cyib(aT-, KapOOHAT-HOHOB M HMOHA aMMOHHUS C
MIOMOIIIbIO KAYECTBEHHBIX PEAKIINM;

® GLIUUCIAMD:
— MacCOBYIO JIOJII0 XUMHUYECKOTO AJIeMeHTa 1o (opMyJie COSTUHEHHUS;
— MAacCOBYIO JOJIIO BEIIIECTBA B pAaCTBOPE;
— Maccy OCHOBHOTI'O BEIIECTBA 10 U3BECTHON MAaCCOBOM JOJIM MPUMECEIA;
— 00BEMHYIO JTOJTF0 KOMIIOHEHTA Ir'a30BOM CMECH;
— KOJIMYECTBO BEMIECTBA, 00bEM MIIM MAcCy BEIlleCTBA MO KOJUYECTBY BEILIECTBA,
00BEMY MIIM MacCe PeareHTOB, HIIM MPOAYKTOB PEAKIINH;

® UCNOIb306aMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOou

0esimenbHOCMU U NOBCEOHEBHOIL HCU3HU:

— i1 0e30MacHOTO OOpallleHHs C BElIeCTBaMU U MaTepuajiaMi B TTOBCEIHEBHOM
)KU3HU M TPAMOTHOI'O OKa3aHMs IEPBOM IMOMOIIM MPH OXKOTaxX KHUCIOTaMU U
IeJI0OYaMH;
— ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U MPUPOHBIX SIBJICHUM;

— JI7IS1 KpUTUYECKOM OIEHKH MH(POPMAIIUU O BEIIECTBAaX, UCIIOJIb3YEMbIX B OBITY.

BbInycKHMK MOJYYUT BO3MOKHOCTh HAYUMTHCSH:

XapaKTEepPU30BaTh OCHOBHBIE METOABI TMO3HAHUS XUMHUYECKUX OOBEKTOB:
Ha0II0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNUE.

pa3nuyaTh XUMUUYECKHE OOBEKTHI (B CTATUKE):

— XUMHYECKHUE IIEMEHTHI U IPOCTHIE BEILIECTBA;

— METaJuIbl U HEMETAJIBI U XapaKTepU30BaTh OTHOCUTEIBHOCTD IMTPUHAJIEKHOCTH
TaKuX OOBEKTOB K TON WJIM MHOM TpyIIe;

— OPraHUYCCKHUC U HCOPTraHNYCCKHUEC COCANHCHU A,
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— TUAPOKCHABI (KHUCIOPOACOMEpKAINE KHUCIOThI, OCHOBaHUSA, aM(OTEepHBIC
TUAPOKCHUIBI);

— OKCHJBl HecojeoOpasylolue u cojieoOpasyronye (KUCIOTHbIE, OCHOBHBIE,
amdoTtepHbIe);

— BQJICHTHOCTH U CTCTICHb OKHCIJICHUS,

— CHCTEMAaTHYECKUE W TPUBUATIBHBIC TEPMUHBI XUMUYECKOH HOMEHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU ¥ (POPMYIIBI, HHACKCH B KO3(PDUITUCHTHI,
CTPYKTYPHBIC M MOJICKYJIIpHBIE (POPMYJIIBI, MOJICKYJIAPHBIC U MOHHBIC YPaBHEHUS
peaknmii, TIOJIHBIE W  COKpAIllCHHBIE  WOHHBIC  YpaBHEHHUS  PEAKIUH,
TEPMOMOXUMUYECKUE YpaBHEHHS, OOO3HAUYCHMsI CTEIEHU OKHCICHUS W 3apsja
HoHa B (popMyJsie XMUMUYECKOTO COCTMHEHU);

pasznuyaTh XUMUYECKHE OOBEKTHI (B TUHAMUKE):

— Qu3MUecKre U XUMUYECKHE CTOPOHBI MTPOIIECCOB PACTBOPEHUSI U TUCCOIUAITNY;
— OKHCJIUTEIIbHO-BOCCTAHOBHUTEIIBHBIE PEAKITUU M PEAKIINH 0OMEHa,;

— CXEMBI ¥ YPaBHEHUS XUMUICCKUX PEaKITHi;

COOTHOCHTH:

— 9K30TEPMHUYECKUE PEAKITUU U PEAKIIMH TOPEHUS,

— KaTaJIUTHYECKUE ¥ (PepMEHTaTUBHBIC PCAKITNN;

— METaJlJI, OCHOBHBIN OKCHJI, OCHOBAHHE, COJIb;

— HEMETaJlJ1, KHCIIOTHBIN OKCHUJ, KUCIIOTa, COJIb;

— CTpPOCHHME aTOMa, BUJl XUMHUYECKOW CBSI3U, TUIl KPUCTAJUIMUECKOW PEIIETKH U
¢du3nUecKue CBOMCTBA BEIIECTBA;

— HaxOXXJICHHWE DJJICMCHTOB B TIPHUPOJEC W TPOMBINUICHHBIE CIIOCOOBI HX
MOJTYYCHHUS;

—  HeoOXOIMMOCTh XHMHYECKOTO TIPOM3BOJACTBA M TpPEeOOBAaHWH K OXpaHe
OKPYIKarOIIEU CPEBI;

— HEOOXOJUMOCTh TPUMEHEHUS COBPEMEHHBIX BEIIECTB W MaTEPHATOB U

TpeOOBaHUS K 3/I0POBLECOCPEKEHUIO;
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BBIJIBUTaTh U DKCHEPUMEHTAJIBHO MPOBEPATh TMIOTE3Bl O XUMHUUYECKUX CBOWCTBAX
BEILIECTB HA OCHOBE X COCTaBA M CTPOCHUS U MPHUHAICKHOCTH K ONIPEACIEHHOMY
KJ1accy (TpyIine) BEeIeCTB;

POTHO3UPOBATh CHOCOOHOCTH BEIIECTBA TMPOSBIATH OKHCIUTEIbHBIE WA
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIICHHUSI DIIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, a TAKXKE MPOAYKTOB COOTBETCTBYIOIINX OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI;

COCTaBJISITh yPaBHEHUSI PEAKIUM C YYACTHEM THUIUYHBIX OKHUCIUTEIEH W
BOCCTAaHOBUTEJICH Ha OCHOBE JIEKTPOHHOTO OallaHca;

ONPEAEHATh BO3MOXHOCTh MPOTEKAHWS XUMHYECKHX pEaKIMd Ha OCHOBE
BJIEKTPOXUMHUYECKOTO psana HANPSHKEHUN METAaJIOB, pana
ANEKTPOOTPHULIATEIBHOCTH HEMETAJUIOB, TaOJMIBl PACTBOPUMOCTH U y4€Ta
YCJIOBUU UX NPOBENCHUS;

MPOBOAUTH PACUETHI 10 XUMUYECKUM (HOpMYJIaM U YPAaBHCHUSIM:

— JJIsI BBIBOJIA POPMYJIBI COCTMHEHUS TIO MAaCCOBBIM JOJISIM 3JIEMEHTOB,;

— TI0 PUTOTOBJIEHUIO PACTBOPA C UCIIOJIH30BAHUEM KPHUCTAILUIOTUIPATOB;

— 10 HaxOXJCHUI0 JOJIM BBIXOJA NPOJIYKTa pEaKUUUh [0 OTHOILICHHIO K
TEOPETUYECKH BO3MOKHOMY;

— ¢ Ucrosb30BaHueM rnpasuia [eii-Jlroccaka 06 00BEMHBIX OTHOIIIEHUSX TA30B;
— C UCHOJIb30BAHUEM MOHATUN «KMOJIb», «KMMOJIbY, «UUCI0 ABOTAIPOY;

— 10 TEPMOXUMHUYECKUM YPaBHEHUSIM PEaKIINH;

MIPOBOJIUTH XUMHUYECKUN AKCIIEPUMEHT C HEYKOCHUTEIIbHBIM COOJIO/ICHUEM TTPaBUIT
TEXHUKU O€30I1aCHOCTH:

— 10 YCTAaHOBJICHUIO KAY€CTBEHHOTO U KOJIMYECTBEHHOI'O COCTAaBa COCIUHEHHS;
— TIPY BBINOJIHEHUH HCCIIEI0BATENBCKOTO TPOEKTA;

— B JIOMAIIIHUX YCJIOBUSAX;

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHUMU JJIS BBINOJHEHUS
IPOEKTOB M y4eOHO-UCCIEI0BATEIbCKUX 3a/a4d M0 U3yYEHUIO CBOMCTB, CIIOCOOOB

IMOJIYYCHUA U PACIIO3HAHNWA BCIICCTB,
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® ONpeAensiATh HMCTOYHMKM XHUMUYECKOM HH(pOpMaluu, TMPEACTaBIATh CIHCOK
MH(OPMALIMOHHBIX PECYPCOB, B TOM YHWCJIE€ U HAa WHOCTPAHHOM S3BIKE, TOTOBUTH
MH(GOPMALIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

e OOBEKTUBHO OLICHMBATh MH(POpPMAIMIO O BEUIECTBAX M XMMHUYECKUX Ipoleccax,
KPUTHUYECKH OTHOCHUTCS K IICEBIOHAay4YHOH HH(MOpManuy, HEI00pOCOBECTHOU
peKJIame B CpeICTBaX MaccOBOM MH(poOpMalnu;

e CO3aaBaTb MOACIIN U CXCMBI JJIA pCIICHUA y‘{e6HBIX M II0O3HAaBAaTCJ/IbHBIX 3aJa4.



