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Jlemoncrpaimn. HexoTopsie METATIl M HEMETAIITH 'KOJNHUECTBOM BellecTBa 1 MOJb.
Mozens MoispHOro 00beMa ra3000pasHbIX BELIECTB.

Jladopatopbie paboTel. 5.O3HAKOMIEHHE € KOJUIEKLHAMH METaJLIOB. 6. O3HAKOMJICHHE C
KOJUIEKLIHSIM 1 HEMETAILTOB,

Konrpoabras padora Ne2 «IIpocTele BelecTBa»

Tema 3 «CoeuneHAs] XHMHYECKHX JIEMEHTOB»

CrelicHb OKUCIIEHHUS . Cpasue}me CTEIEHW OKUCJIEHHS] U BaJICHTHOCTH. Onpeneneﬂne CTCINECHU
OKHCIIEH s 11eMEHTOB 10 XUMHHecKOl dopmyJie coenunenus. Coctapnenue $popmy GHHAPHBIX
COEJIMHEH . 0bmi CHOCO6 HX Ha3bIBAHMSA.

BundpHble COeIMHEHNs METAIIOR U HEMETANIOB: OKCHUbI, XJIOPHIBL, CyIb(HIBI 1 Mp.
Cocrasiietiyie nxX GopMyJL. i

Bunaphble cOeAMHEHUs HEMETAIOB: OKCH/IbI, JIETy4He BOJOPOAHBIE COSANHEHHS, HX COCTaB.
l'Ipem:TaBn TCJIM OKCHIOB: BOJA, yrnekncnmﬁ ra3 ¥ HerameHasi H3BECTbh. Hpeucrasm‘enu JIETy4YuXxX
BOJIOPOJIHAIN COCAMHEHHH: XJIOPOBOJIOPO/L i aMMHaK.

OcCHOBaHMS . MX COCTaB M Ha3BaHUs. PacTBOPUMOCTb OCHOBaHHMH B Bojle. Tabnuua pacTBOPUMOCTH
CHAPOKCH 0B i costeil B Boze. ITpencTaBuTeNny 11eioYei: TMAPOKCHIBI HATPHS, Kalus 1

Kabiis, [10HATHC O KAYECTBEHHBIX peaKimsx. MnmKkatopsl. Vi3MeHeHHE OKPACKH HHIMKATOPOB B
LETOUHOT CPE/E,

Kuciorbl, ux coctaB u HazBanus. Knacendukauns kucnor. [IpeactaButen KUCIOT: cepHasi,
consiHas u a3otnas. [loHaTHe O LiKane KHCIOTHOCTH —1uKana-pH. Vi3MeHeHre OKpacKu HHIUKATOPOB B
KHMCJIOTHO# Cpejie.

CoJii Kak 1POU3BO/IHBIE KUCIIOT M OCHOBaHUH. VX cocTaB u HazBanusl. PacTBOpUMOCTS Colieii B
Boze. [pe/icrasurenu coneil: x1opua HATpus, kKapOoHaT u hocdar KanbLus.

AMOp(QHbIC 1 KPHCTAIMYECKHE BELIECTBA.

Mezvoeky sipHBIe B3auMOACHCTBNS  THIbI KPHCTANTMYECKHX PELIETOK: HOHHAs, aTOMHAs,
MOJACKYJIspHas 1 \|erannuqecmﬂ 5 BHCH’MOCT!:- CBOMCTB BELIECTB OT TUIIOB KPUCTAJUTHIECKUX PELIETOK.
BeirecTsa yMo/1eKy ISPHOLO H HEMOJICKY/ISPHOTO CTPOSHHS. 3aKOH [OCTOSHCTBA COCTaBa JUls BELIECTB
MOJIEKY/IIPHOTO CTPOGHHSL. ¢ | |

“HueThie BOIECTBA U CMECH, TpHMepBI XKHIAKUX, TBEPABIX H ra3000pasHEIX cMeceil. CBoHcTBa
YHCTBIX BelieeTs M cMeceif, Mx coctas. Maccosasi 1 00beMHas J0JH KOMIIOHEHTa CMecH. PacueTsl,
CBSA3AHHbLIC ¢ HC[I‘O.]b'ZOBaHHCM TMOHSATHSA N0JIA.

i Pacueriibie 3aiaun. 1. Pacyer MaccoBoit 1 00beMHOI 10J1el KOMITOHEHTOB CMECH BELLIECTB. 2:
BBIMHCCHME MACCOBOH J0JM BELIECTBA B PacTBOPE MO H3BECTHOM Macce PacTBOPEHHOIO BELIECTBA
macce pactsopiTesisi. 3. BelMHCIEHHE Macchl pacTBOPSEMOrO BEILIECTBA H PacTBOPHUTEN,
HEOOXOIMNILIX /1715 IPUTOTOBIIEHUs ONpE/IeTeHHOI MacChl pacTBOPa C H3BECTHON MaccoBoi noei
pacTBOPEHHOTO BELLECTBA.

Jlemouctpauun. OGpasibl OKCHIOB, KHCIOT, OCHOBaHHH M conedl. Monenu
KPHCTATHCCKIX PELIETOK X/10pna Hanl/lﬂ‘ anmasa, okcuaa yriaepoaa (IV). KucnoTHo-menounsie
MHZ[HKEI']U[!M H {\AL’HeHHe oxpacm/l B p HI/IL[HLIX cpenax YHuBepca.ﬂbem WHJUKATOpP U U3MEHEHHE €TO
OKPACKH B Pa3IHUYHBIX' cpenax i } ;

Jlaunmmthle Qa6OTbI 7. O3nakomenue co cBOiicTBaMH ammuaka. 8.KadecTBeHHbIE peaKlHH
Ha yr;xek_m 16IH ra3. 9, V]3M¢H¢Hn¢ OKpacki MHAMKATOPOB B PaCTBOPAX IIesouel u kuciot. 10.
Paspienenue ¢meceit., |

Hpaxtiueckne paboTeL. 3. OumcTKa 3arpsA3HEeHHOI oBapeHHo# coy. 5. [IpuroToBienne pacTopa
ca\apa u pdk 4eT ero MacCoBOM JI0JIH B pacTBope.

Konipoabias padora No3 «CoeluHEHUs XHMUYECKHX DIIEMEHTOB»

Tema 4. « Msvencnusi, NPOHCXOsIIHE C BEMECTBAMID)

[lownsiTre siBIeHUH KaK H3MEHEHMUH, TPOMUCXOIALINX C BELIECTBAMH.
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Spsienus., CBI3aHHBIE ¢ H3MEHEHUEM KPHCTAITMYECKOTO CTPOCHHUS BEIIECTBA IIPH [OCTOSIHHOM €ro
coctage. (husuueckue pneHns. GU3HIECKUe SBICHHS B XUMUHU: MCTAIUIALHAS, KPUCTALTH3AIHIA,
BBIMAPHBAIHE 1 BO3TOHKA BEIIECTB, IEHTPU(YrHPOBAHHE.

SIBrcnns, CBI3AHHBIE ¢ M3MEHEHMEM COCTaBa BELECTBa, - XUMHYeCKHe peakiuy. [IpusHaku u
YCNIOBHs! PO TEKAN S XHMHHECKHUX peakimii. [lonsTre 06 9K30- M IHIOTEPMUYECKHX PEAKUHAX. Peakiuu
TOPEHHUs KilK HACTHBIH CIydal 3K30TepMPl‘{CCKPlX peaxiiyif, MPOTEKAIOIIMX C BbIICICHHEM CBETA.

Bakoi COXpaHeH s MacChl BEIIECTB, XHMHUYECKHE YPABHEHNUS. 3HaueHHe HHIEKCOB U
ko3 durmentos. CocTaBlIeHHe yPaBHEHUH XUMUHECKHX peaxiuif.

PacueTsl 110 XMMHUYECKUM YpaBHEHHSM. Pelenne 3a/1a4 Ha HaX0XKICHHE KOJIM4IECTBA BEIIECTBA,
Macchl uiv 00bema MPOJAYKTa PEaKlMy M0 KOJIMYECTBY BELIECTBA, Macce Il 00BeMy HCXOTHOTO
BElleCTBA. PAcuethl ¢ HCMOAb30BAHUEM [TOHSTHS I0JIS1», KOT/Ia HCXOAHOE BELIECTBO IaHO B BH/IC
pacTBOpa ¢ ja1aH 10} MaccoBOit 107el PACTBOPEHHOTO BEIIECTBA HIIH COZIEPXKHUT ONPEACIICHHYIO 00
IpUMeceii.

Peaxiuni paznoxkenus. TIOHATHE O CKOPOCTH XHMHYECKHX peakiui. Karaiusaropsl. DepMEeHTEIL.

Peakiuin coemuHenus. KataquTiueckue W HeKaTaluTHyeckue peakiuu. OGparumble 1
HeoOpaTHMbie peakiuu.

Peakinu 3aMelneHns. DIeKTPOXHMUUECKHI P/l HANPSHKEHUH METAILIOB, €ro HCMOJIb30BaHue JUTs
MPOrHO3MPOBaH S BO3MOKHOCTH POTEKAHMS PEAKLMi MENTY METAJUIAMH 1 paCTBOPaMH KHCJIOT. Peakmun
BBITECHEH M OJAHUX METAJIJIOB U3 PacTBOPOB UX coneit ApYTrHMH MeTaJUIaMH.

Peakumy 0OMeHa. Peakuuu HeTpanusauuu. YCiIoBUs NPOTEKAHUS peaxuuii oOMeHa B
pacTBOpax /10 KoHka. TPll'lbI XI/IMM‘JCCKVLX peaKLum (HO [pU3HaKY «YMCJIO U COCTaB MCXOJHBIX BELIECTB U
IPOAYKTOB PEaKiiiuy) Ha NPUMEpe. CBOMCTB BOAbI: Peakius pasiosKeHus - 3JIeKTPoIu3 BObL. Peakunu
COCIMHEHWs ~ B3au MO}ICHCTBHC BOJABI C OKCHaMH METAJIJIOB U HEMETAJIOB. ITousitne «TUAPOKCHIBD).
Peakiiy 3avMelieus - B3aMMOJEHCTBHE BO/bI € LIENOYHBIMH U IIEIOYHO3EMENIbHBIMA METAIUTAMH.
Peakii 0Ovena (1a TpUMepe MIpoNH3a cylib(hua amoMutns 1 kapouzia KaJIbLHs).

! Pacucrnpic 3amayu. 1. BpluMC/IEHHE [0 XHMHYECKUM YPaBHEHHSIM Macchl MM KOJIHYECTBA
BELIECTBA (10 H3BCCTHOW Macce MM KOJMYECTBY BELIECTBA OJHOTO M3 BCTYNAIOIIMX B PEAKLUIO
BEIECTB .11 [1PO/1yKTOB. peakiuu. 2. Boruucnenue Maccel (KO/TMYECTBA BewecTBa, 00beMa) MPOIyKTa
PeaKUMK. ¢C/11 H3BECTHA MAcca MCXOAHOTO | BELIECTBA,  COACPIKALIErO  ONpPENCNCHHYIo 1010
npumeceii. 3. Bhiuucienne Maconl (KOMTHUECTBA BelecTBa, 00beMa) MPOJAYKTA PEaKIMH, €CIn
HM3BECTHA Macca pacTBopa M MaccoBast J10J1s1 paCTBOPEHHOTO BeIECTBA.

Jemoncrpaunu. 1. TIpumepst q)muqecxux sipriennit. 2. [IpuMepbl XUMHYECKHX ABJIEHHH. 3.
Pazjioken e nepoKeHIa BONOpoaa TOMOIIIBI0 TMOKCH A MAPraHIa H KaTasia3bl KapTodestst Hin MOPKOBH.

JlaGopatopusie paboTht. | 1. Pasioixenue riepmaHraHata Kaaus. 12. TIpokanuBaHie MeHU B
niameny ciinproski: 13, 3amerenue Men B pacTBOPE XJIOpHIA MeTH (I1) sxene3om.  14. Tlonyuenune
YIJIEKHCIIO1 O Tasa B iaMMOHEHCTBKCM CO}lbl M KPICJ'IOTBI

; [I_lm\mtaul\ue pa6o:gk 4. HpnzHaKH xuMH'{ecmx peaxuuu

Konrposnhas ggﬁo-ra N°4 «I/Iweﬁeﬂm TNPOMCXO/SIIHE C BEILIECTBAMH)

Tema 5 «l’uclBopcunéfl’ac'mopb!. Peakuun HOHHOIO 00MeHa»

Pacisopeiine KaK (usnko-xumueckuii npouecc. [IoHATHE 0 rHApaTaX M KPUCTALIOTHAPATAX.
PactBopiiocts. KpuBbie paéTBOpMMOCTH KaK MOJIeJIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEP/BIX BELIECTB OT
Temmepary pui. HachilieHible, HEHACKILIEHHBIC W NIEPECHIICHHbIE PACTBOPEL. 3HaueHHe PacTBOPOB VISl
HPUPOMBI/H CelIbCKOro XO3sMMHCTBA.

Tostue 06 MEeKTPOTHTHECCKOH AMCCOLHAIMH. DIeKTPOUTEL U HENEKTPOHThI. MexaHn3M
JICCOLHALlMN dI1e KTPOJIUTOB C Pas3M4HbIM THITOM XHUMHYECKOH CBSI3H. CreneHb QHEKTPOHPITPI‘{CCKOH
JMCCOLHAIINH. CuibHBIE B ClT1adbIe BHCKTPOHMTBI Houﬂme 06 3ne1<rponnmqecxon JHUCCOLHALNH.
3ne|<‘rp0 1HTBL A ueanempanuTm MeXaHl/I3M LlHCCOI[PlaHHH DJIEKTPOJIUTOB C pa3InYHBIM THUIIOM
XUMHUECKOH CBA3H. (‘Tenenb 3neKTponn;’r CCKOM JIMCCOIHMALIH, CuutbHBIE B c1a0ble 3J1EKTPOJIHTBI.

| Ocuosmbie noﬂo»g?{ pHE BHGRTpOHHTPI‘;IeCKOI/I jnucconaiui. MoHHBIE ypaBHEHHS
peaKuun Yenosust HFOTQK;! ' peakiiiy 0GMEeHa MeTy MEKTPOTHTaMH [0 KOHIIA B CBETE HOHHBIX
npenm‘an 1CHUUL I\Jaccml)m(aum HOHOB 1 MX CBOMCTBA.
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Kucaors, ux maccmbnkaum ﬂnccouuaum KHCJIOT ¥ MX CBOWCTBA B CBETE TEOPHH
JEKTPOIH THYECKOi auccotatmu. MoeKyIspHbIe i HOHHBIE YPABHCHHS peakuuil KHCIIOT.
BaanmozeiicTaie KUCHOT ¢ MeTaiaMH. DIeKTPOXUMHYECKHH Pl HAIIPSKEHHI METAIIOB.
BranMozieiicTRIE KHCIOT ¢ METAMIAMK M OKCHIAMU METallIoB. B3anMoeHCTBHE KUCIOT C OCHOBAHMAMH -
peakitus Heit rpatianui. B3anMoxeicTBUE KHCIIOT C COMMHU. Vicnionb3oBaHue TabJIHIbl PACTBOPUMOCTH
JUTS Xapak TCPUCTHKHA XHUMHYECKHUX CBOMCTB KHUCJIOT.

OciioBanis. ux kraccndukarus. Jlucconnanus OCHOBAHUHA 1 MX CBOHCTBA B CBETE TCOPHH

SJIEKTPOJIH TH YECKOH IMCCOLMaLiuM. BsaumoneicTBre OCHOBAHHUM C KHCJIOTaMH, KHCJIOTHBIMH OKCHIAAMH
u consimi.  Mcronb3oBaHHe TaGJMIBI PACTBOPUMOCTH  JUIsl  XapaKTEPUCTUKH XHMHICCKHX
CBOMCTB OCHOBaHHH. Pa3noxeHre HepacTBOPUMBIX OCHOBAHWH NpPH HArpeBaHUH.

Coyin. mx kiaccubuKaiys 1 MCcoLHaus B CBeTe T3] pasnuyHbIX THNOB coell. CpolicTaa

coneit B CBECTC TEOpHH anek'rponmuqecxou JHUCCOLHALUH. Bzanmoneucmue coueit ¢
MeTajjlaMi. yCI10BUSA npo-rexanuﬂ ITUX peﬂKqufL Bsaumoueucmne coJyieif ¢ KUCIIOTaMH,
OCHOBAHMsMH W COJAMHL Ucnonp3oBanue TaGJ’[HL{bI paCTBOpHMOCTH At xapal('repnc‘mxﬂ XUMHYECKUX
CBOMCTB CO.1CH.

O6o0meH e CBeIeH T 06 OKCHIAX, MX K1acch(UKAUU i XMMHYECKHX CBOHCTBAX. I'enernyeckue

Ppsijibl METANIIOB H HeMeTasIoB. [ 'eHeTHYecKas CBA3b MEXy KiiaccaMu HEOpPraHu4eCKux

BECLICCTB.

JleMoHCTpalH. 3aBHCHMOCTD,  BIICKTPONPOBOIHOCTH  YKCYCHOH  KHCJIOTBL - OT
KOHLEHTPaILH. B3anMoAeHCTBHE LMHKA € CEPOM, CONHON kucioroit, xnopugom mexu (II).
TCopenne Mal Hus.

JlaGoparopibie onprthl. 15, [Tonyyenne HepaCTBOPHMOTO OCHOBAHHS 1 PEaKIHs ero ¢ KHCJIOTOH.
16. Peaxitiiii. XapakTepHbie Ui PACTBOPOB KMC/IOT (COMAHOM MM CepHOH). 17. Peakuunu, XxapakTepHble 1715t
pacTBOPOR 1iie10eH (THAPOKCHIOB HATPHS WM Kallus). 18. Peakuuu, XapakTepHBbI€ ULl OCHOBHBIX U
KHCIOTHBIX 0KCHA0B. 19, Peakiun, XapakTepHble /Ul paCTBOPOB COJIEH (HampuMep, Ul XJI0pua Meau

(.

p ccKHe pabOThL. 6. I/IOHHLIE peakunn 7. YCoBUs POTEKAHAS XUMHUECKHX PeaKiui
MEIKITY Pac IBOpavi 3neKTpon‘uTon : KUHua 8. CBoficTBa KHCIIOT, OCHOBaHHIA, OKCHJIOB H COJIEH.
Kourpomannas pa60'r§ h‘vS «an'nso I}I eaKLmn HOHHOTO 06MeHa»

Tema 6 «Oxueany e.ru,ﬂo-nocu"aHunm‘em,nble pealculm»

Otipe/ieierine CTeneHn OKUCIIeHHs /TS 3IEMEHTOB, 00pa3yIONIiX BEIECTBA PasHbIX
knaccos. Peakimn noHHoro oomena u OBP. Oxucnuteib 1 BOCCTAHOBUTEIb, OKHCIICHUC H
BOCCTAHORICHHE. !

Peakiuin HOHHONO 0BMeHa i OKHCIHTETbHO-BOCCTAHOBHTENIbHBIE peakiiu. CocTaBieHue
YPABHEH 111 OKHCIHTEBHO-BOCCTAHOBHTE bHBIX PEAKLIi METOLOM JJIEKTPOHHOrO Gananca.

CBoilcTBA IPOCTHIX BELIECTB - METANIOB U HEMETAUIOB, KHCJIOT | Coiei B cBeTe npeCTaBIeHUH
00 OKHCJIH ¢ 15HO-BOCCTAHOBUTE ILHBIX [IPOLIECCAX.

[pakruyeckne padoTel. 9. Pelienue SKcnepiMeHTATbHbIX 3a1at.

Tema 7 «()ﬁoﬁmeuue 3HAHMIT 0 HaHbo0/1ee BAJKHBIX XapaKTepHCTHKAX BeIeCTB H XHMHYECKHX
npouect oB» 4 |

CrpieHue aToM;
W Meneiieena.

Buwi wunqecxdn e

DaekTpojTHYECKas Anccotanus. Peakiiu HOHHOTO obOMeHa.

KiaceudiuKaus i CBORCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB.

OKIC/MTE 1bHO-BOCCTAHOBUTE/IbHBIE PEAKLINH,

Pacucti 10/ XUMHYECKIM YPABHEHUAM.

Wrorosas koHTponbHas pabora N6 «Heopranuyeckas XUMHS»
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Conep:xanue nporpammel 9 kiace. (68 4, 2 4 B negeinio)

Baenenne. Ofmas XapakTepHCTHKA XHMHMECKHX )/IEMEHTOB H XHMHYECKHX PeaKiuHii.

IMepuoan icckuil 3aKoH 1 ﬂépuoquqéc:@au CHCTEMAXMMHYIECKHX

saemenron /1, M. Mennefteena | {

XapakTepHcTHKa JIeMeHTa ’r_io ei;o nbnd)kenmo B [lepromuecKoil CHCTEeME XMMHUECKHX 3/IeMEHTOB 1. U.
Menneneesa. CBoiicTa oxémos, KHCJIOT, OCHOBAHMI U COJEH B CBETE TEOPHH OJIEKTPOJIHTHYECKOH
JMCCOLMAI 1 OKUC/IEHHSI-BOCCTaHOBTeHUs. [OHSTHE O IEPeXOMHBIX OJeMEHTaX. AM(OTEPHOCT.
FeHeTHUCCKIiT - P [epexomHoro dneMenta. [lepmommueckuii 3akon n [lepuommyeckas cucrema
xumudeckix ieventos JI. M. Menjeneea. XuMuueckas OpraHM3alus SKHBOH M HEXHBOH IPHPOIbI.
XuMHYeCcKnii 'cocTaB sapa, MaHTHH H 3eMHOM KOPBI. XUMHUYECKHE OJJIEMEHTBl B KIJIETKaX JKHUBBIX
opranusMon.  Makpo- W MHKpodnemeHTbl. OGoOlieHHe —CBEJCHHH O XHUMHYECKHX — PEaKIHAX.
Knaccuduiaiis XUMHYECKHX PeaKiHii M0 pas/MiHbIM TPH3HAKAM: «YHCJIO U COCTAB pearHpylomux M
06pasyIolLINCs | BELUECTBY, «TernoBoi d(dexT», «HanpapieHHe»,

«U3MEHEHHE CTEINEeHEeH OKUCICHUS DJIEMEHTOB, oﬁpasyroumx pearupyromue BeIIECTBa»,

«dazay, «icnoinioBaHKe  Katanuzaropay. I[loHSTHE O CKOPOCTH XHMHYECKOH pPeaKiHH. DaxTopsl,
BIMSIONMC 112 CKOPOCTh XUMUUECKHX peakuuii. KaTanuzaTopsl 0 KaTalus. VHru6uTOphl. AHTHOKCHIAHTHI.
JlemoHCTpaLM.

Passnuiibic Gopyibl TAOIHIE] L[l/[ Menieneesa. Mojesi aTOMOB 371eMEHTOB 1—3-ro meproos. Mozeinb
CTPOEHHMs SCMHOIO wIapa (ronepeyHplii paspes). 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakluuu OT
IPUPO/LI Pear Py IOUMX BEIIECTB. 3aBUCHMOCTb CKOPOCTH XUMUYECKOH peakluu OT KOHLEHTpalHu
pearupyrouix BelIecTB. 3aBHCHMOCTH CKOPOCTH XHUMHYECKOH peakuuy OT IUIOLIaIH CONIPUKOCHOBEHHS
pearupyionix  BelecTs  (CKHMsui CJ10i1»).  3aBHCHMOCTE  CKOPOCTH XUMHYECKOH peakuuu OT
TEMIIEpaTy phl |»c«1rnpy|om‘ux'“ Bem’ecm.‘(l"omoreﬂnbm M reTeporeHHbIil KaTamuspl. DepMeHTATUBHBINA

Katanu3. i mOnpoBanme:

JlaGoparopbie ONBITHI.
1./ Tlonyuenue ruapokcHaa LHHKA W MCCIEIOBAHME €ro CBOHCTB. 2.MozennpoBaHHE MOCTPOEHHS

ﬁepnomx-mmﬂ cucTeMbl xumuuecknx anementoB JI. Y. MenzeneeBa. 3. 3aMelneHue jKele30M MelH B
pacﬂTBopc cvandara mean (1), 4. 3aBHCHMMOCTB  CKOPOCTH  XMMHHYECKOH pEakLMH OT IPUPOZbI
peai‘up)’wun\ BCIIECTB Ha MIPUMEpPE B3aUMO/IEHCTBHS KUCIIOT C METaIaMH.

5. 3aBHCHMOCTL CKOPOCTH XMMHYECKOH Peakiuu OT KOHUCHTPAlMH Pearupylomux BELICCTBHA PUMEPE
B3aMMO/ICICTBHS IIMHKA C COJSIHON KHCIIOTO# pa3nuyHON KOHLEHTPALHH.

6. 3aBUCHMOCTL CKOPOCTH' XHMHUECKOF peaKiuy OT IUIOMWAAM CONPHKOCHOBEHHUS pearnpylomx

BelecTs. 7. Mo/1¢/TMPOBAHME , KKUMSIIETo c105». 8. 3aBHCHMOCTb CKOPOCTH XHMHYECKOH peakiuu OT

9
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il A\ ~
TeMIepaTyphl | pearupyIoLX BEMECTB HA NPUMEpe B3AUMOJCHCTBHA OKCHIA MEAM (II) ¢ pacTtBOpOM
CepHOH KHCI0ThI  PA3IUUHOM TeMneparypsl. 9. Pa3noeHHe MEPOKCHIA BOAOPOJA C IMOMOIIBIO OKCHIA
maprania (1V), u karanasel. 10., OOHapykenue Karalaskl B HEKOTOPbIX [MIEBBIX MpoAyKTax. 11.

MHrHOHpOsaiié B3aNMONCHCTBUS KUCIOT C META/IAMHA YPOTPOTMHOM.

Tema 1. Méraiust

[TonoKele MeTAIOB B [TepHoAHYECKOH CHCTEME XHMHYECKHX JJIEMCHTOB J. . Menneneesa.
Metamimticckas KpUCTAUTMYECKas PEIIeTKa U METALIHYeCKas XUMHISCKas CBA3D. O6ume duznyeckue
cBofiersa verannos. CIUaBbl, MX CBOMCTBA M 3HAueHWe. XHMMHUECKAE CBOWCTBA METAIOB KaK
BOCCTAHOBITE Cii, a TAKKE B CBETE HX MOJIOKEHHUS B DJIEKTPOXHMHYECKOM ALy HaNpsOKEHUH METasljoB.
Kopposis MeTa1i108 1 c1oco0b! 60pp0bI ¢ He. MeTaiibl B IPHpOZE. O61uEe crocoOb! HX MOJTyIeHHs.
O6man XapaKTepPHCTHKA MET0MHBIX META/110B. MeTaluibl B IPUPOAE. O6mme crnoco0bl HX MOJTyYeHHs .
Crpoenne aromos. Lenounsle MeTawlbl — MPOCTBIE BEMIECTBA. BaxHeilne COeIHHEHHs LIENOYHbIX
METATNOB  OKCHIbL, THAPOKCHIBI M COMN (XJTOPHIIBI, KapOOHATHI, cynb}aTbl, HUTPATE), HX CBOKCTBA
npﬁmencm; i napoaHoM XossitcTe. Kanuiinpie y1o6penus.

O0mas xapaK1epUCTHKA JJIEMEHTOB raasnoii noarpynmne! I rpynner.

Crpoenne aromos. llenounosemenbHpIe METalibl — MPOCTBIC BEIIECTBA. Baxueifmye coennHEHUs
LEOYHOGCMELHBIX METAIOB —— OKCHbI, THAPOKCHIBI M COMH (XJIOPHIEL,

KapGOHaTLI. HUTPATEL, CyIb(aThl, Gocdarbl), X CBOHCTBA M MPUMCHEHHE B HApOIHOMXO3AHCTBE.
AJIOMHH

Crpoetine droma. (pU3MYECKHE H 'ngi&q‘eckKi‘de cBojicTBa mpocToro BerecTa. CoeMHeH s aTIOMHUHAL —

Al
OKCH 1 [1/1pOKCIL, HX am(OTEpHBIH XapakTep. BakHeiiue coJu aTiOMHHUS. TIprMeHeHHe ATIOMUHES 1

€roICOeANHeHMI.

Keaeso.

Crpoeiiue droma. (hH3MYIeCKue  XMMHUYECKHE CBOHCTBA IPOCTOrO BELIECTBA. [eHeTHYECKHEPSIBI Fe? u
Fe'?.

Bakueiinine coiu kenesa. 3HaueHue JKese3a M ero COeJMHeHHl Ul TMPUpOJbl MHAPOIHOIO
X03AHCTBA.

JlemoncTpanun

OGpasibl 11e10MHbIX | IIETOYHO3EMENIBHBIX METaIIOB. O6pasibl CIUIaBOB. BiaumozelicTBHe HATpHUs,
JIMTHS M KL LIS € Bonoﬁthz'iuM'oneﬁc%Bne HATPHsL M Marysi ¢ KHCJI0POZIOM. B3aumoieifcTBHE METALIOB
¢ nemerasiamu. [omyqeHHe THAPOKCHIOB JKeesa (1) u (II).

JlaGopatopiibic OMBITHI.

12, Bzannvo ieicisie pacTBOPOB KHCIOT cosieit ¢ metannamu. 13. O3HaKOMJIeHHe ¢ pyJamu skernesa. 14.

OKpatluBAiie | 11aMeHH CONAMH  LICIOUHBIX  METAJUIOB. 15. BzaumojeiicTBHE KajlblHsl C BOZOI.
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16.ITonyueriie rupokenaa kanbius u HMCCIIeIOBaHHE €r0 CBOHCTB.

17. Tonyuenue !MIPOKCHIIA allOMMHHS M HMCCeOBAHHE ero CBOMCTB. 18. Bsanmoneiictsue xenesa ¢
COJIAHOM KienoToit. 19. [omyuenne ruapokenos skenesa (II) u (II) u usyyenne ux cpoiicTs.

Tema 2. lpaktukym 1. Croiicrpa METAJLIIOB M HX COeAMHEeHHIT

1. Ocyuecpienne nermouxu XHUMHYECKHX NIPEBPAIICHHH.

2. Honytene n coifeTsa COCIMHEHUH MeTaILTOB.

3 Pernenue IKCIIEPUMEHTAIbHBIX 3a/ia4 Ha pacrno3HaBaHHE U TIOJIy4EHHE COeIMHEHHUMETAIIIOB,

Tema 3. Heviera s

OBwas xapakrepucTHKa HeMeTanIos: nonosxenne B Iepuonuyeckoit cucreme XHMHYECKHX 3/IeMeHTOB J[.
W, Menaciecsa.ocobetnocty CTPOCHHS  aTOMOB,  3NEKTPOOTPHIATENBHOCTD (30)  xakmepa
«HemMeTa oy, pan 0. Kpucraminueckoe CTPOCHHE HEMETALIOB — MpPOCTHIX BELIECTB.
AnnoTporis. Musuyeckue CBOHCTBA HeMeTalI0B. OTHOCHTETLHOCTE TIOHSTHH «METAT» H KHEMETaLy.

Bozopoz.llonoskeine Bonopona » [lepuonuueckoii cucreme xumuueckux anemenToB J[. . Menneneesa.
CTPOCHMC aroMa u MOJIEKYJIBI. (me«ecxne M XHMHYECKHE CBOMCTBa BOIOpOAa, ero NONy4YeHue u

NPHMEHCH He

Bojaa.

Crpoenne MosekyIibl, Bouopoiﬁ’{ax xumni{ec}(az CBA3b. DU3KYECKHe CBOMCTBA BOXBL AHOMAIHK CBOHCTB
BOJbL 'miapodusibuble n mnpoq)oﬁﬂ},le f;emecraa. XUMHYECKHE CBOMCTBA BOMBI. Kpyrosopor Boxs! B
npupose. BoiootuncTka. Aapéunﬁ Bbubl. BeitoBbie dumsTper. Munepanbuble BobL JlucTriupoBanas
BOJA. ee no ivuenue H n.pI/lMCHeHl‘lC.

Obmas xapakrepuernia TaJIOreHoB.

Crpoenne atomos. [TpocTsie Bemectsa OCHOBHBIC COC/IHHEHHS IaJIOreHOB, HX CBOMCTRA. Kparkue
CBEIeHIs 0 Xjope, Opome, drope u Hoze. [Ipumenenne ranorenos n uxcoenusenuii s HapoJHOM
XO03s1HCTBE.

Cepa.

Crpoenue aroma, JUIOTPOMHS, CBOHCTBA 1 IPHMEHEHHE POMGHYeCKOi cepbl. OKCHIBI cephl

(V) m (VD). ux [10JTy€HHE, | CBOHCTBA U MpUMEHEeHHe, Cepuas kuciora u ee com, HXIPUMEHEHHE B
HapoaHow xossiicTse. [IPOH3BOACTBO CEPHOI KHCAOTEL

AsoT.

Crpoerinc uioma i MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BelIeCTRa. AMMHaK, CTpoeHHe, CBOICTBa, HOJlyYeHHe U
npumencinie. Co. i aMMOHMS, HX CBOICTBA U npumenenne. Okennsl asota (1) u (Iv).

AsoTHas Kuci107a. ee' cBOHCTBA M lpumenenne. Hutpatsl u muTpuTsL, npobiemMa HX comepaHus B
CeJILCKOXO35CTBCHHOM NPOAYKIHH. A30THble ynobpeuwus.

Docdop.

l
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Crpoenne aroma, aiIoTponusi, cBOHCTBa Genoro u kpacHoro ¢ocdopa, ux npumenenne. OCHOBHBIE
coeauneti . oken hocdopa (V) u opropochopras kucnora, pocdarel. @ocdopHbie yroOpenus.
Yraepoa. ‘

CTpoenue aroma. annm‘por;nz, cBojicTBa MoandUKauKit, mpuMeHeHue. OKCHIBI yriepona

(ID u (IV). ux cBoiicTsa u IIpPlMCHCHHe.’KapﬁOHaTbI: KaJbLHUT, COJA, MOTALl, UX 3HAYEHUE BIPHUPOIE H
JKM3HH HCIOBCKA.

Kpemumnii.

CTpoenne aroMa. KPUCTAUTHYECKHH KPeMHHUIi, ero cBoiictBa n npuMenenune. Okcun kpemuus (IV), ero
NpUpOJLHLIC pasioBuaHOCTH. CulukaThl. 3Ha4YeHHe COeAMHEHMH KPEMHHUs B )KHBOH W HEXKHBOH IpHpOJE.
TTonsiTue O CHIMKATHOM MPOMBILLIEHHOCTH.

Jemoncrpanun.

OOpasibl 12710r¢HOB — MPOCTHIX BEWIECTB,  B3auMoneiCTBHE TraloreHOB C HATPHEM, C ATIOMHHHEM.
Buitecncrne xiopom 6pomMa MIM HOJA M3 PAacTBOPOB MX coueil. B3aumoneiicTBHe cepbl ¢ MeTalaMH,
BOJAOPOIOM M KHCIOPOJIOM. Bzaumoueﬁémne KOHIIEHTPHPOBAHHOH a30THOH KHCJIOTBI C MEJBIO.

[Mormowenue yrinem PacTBOPEHHBIX BCIIECTB MJIM ra3oB. Boccranosnenue M€ U3 €€ OKCHAa YIJIEM.

OOpasiibl 1pHPO.HBIX COeTMHERHT XI10pa, cepbl, Ppochopa, yriaepoaa, kpemuus. O6pasibl BaxHeH X 15t
HAPOAHOI O XO3siicTBA Ccynb(aTOB, HUTpAToB, KapOoHaToB, (ocdaroB. Obpasubl CTekIa, KepaMHKH,
HeMeHTa

JlaGoparopHbie ONBITHI.

20. Iloayuenue u pacro3HaBaHue Bojopoza. 21. MccnenoBaHue IOBEPXHOCTHOTO HATSDKEHHS BOJIBL.
22 Pactsopenne epMaHraHata Kajusi MM MeJHOTO Kyropoca B BOJE.

23. P'uparaids 00e3BOKEHHOTO cybhata mean (I1). 24. M3rotosieHue runcoBoro OTHeYarka.

25, Osnakomuienue; ¢ KOIUIEKLIHeH ObITOBBIX (hHIBTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM MMHEPAbHOM
BOJIbI, 27. KadecTBeHHAs! peakins Ha raoreHHI-HOHbL 28. IMonyyenne u pacrnosHaBaHHe Kuciopoaa. 29.
Topeitie ceprl Ha Bo3ayXe M B Kuciopoze. 30.CBoiicTBa pa3GaBieHHOM cepHol KucaoThL 31. Msyuenue
cBoiicti ayivimaxka. 32, PacrossaBadue coneii ammonus. 33. CpoiicTBa pa30aBieHHOH a30THO#

KUCJI0TDL, 34 Bf..mMQ,ueI?lCTBMe

KOHICHTPHPOBAHHOMN a30THOM KHCIOTBI ¢ Meabio. 35. Topenne (ocdopa Ha Bo3ayxe U B Kuciopoze. 36.
Pacniosnasanme Qocdaros. 37. l'openne yris B kucaopose. 38. I[onyueHneyronsHoi KMCIOTEI M H3yYeHHE
ee cBokcrn. 39, Tlepexon kapOOHATOB B rHAPOKapOOHATEI.

40. Pasnozcnue ruapokapbonara Hatpust. 41. IToryueHne KpeMHEBOH KHCIIOTEI M H3YYEHHE €€ CBOHCTB.

Tenia 4. Hpaxruxym 2. CpoficTsa coeannenmii HeMeTa/l 0B
1. Pemenine skenepuMeHTAIBHBIX 33/1a4 1O TeMe «TTorpymma rajoreHos».
2. Pewieriie HKkenepuMeHTATbHBIX 3a/1a4 110 Teme«lToArpynma Kuciopoaay.
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3. Tonyuetine, coOMPaHHE U PACIO3HABAHME [A30B

Tema 5. O6oOmenne 3HAHUI 10 XMMHH 32 Kype ocHoBHOI mKojbl. IloaroroBka K
rocy1apCTBEHHOIT HTOrOBOI aTTeCTALNH (F'"A)

[lepuonuticckuii 3akon M [lepuonuyeckas cncrema xumuueckux onementos JI. M. Menzeneesa.
Dusuueckiii CMbICI TMOPSAKOBOTO HOMEpa JEMEeHTa, HOMEPOB MepHoja M rpynnsl. 3aKOHOMEPHOCTH
M3MCHEHMS CBOHCTB JJIEMEHTOB M HMX COC}IMHCHVIﬁ B MEepuolax u rpynmnax B CBETE Hpe}lCTaBHBHHﬁ o
CT]’JOCHHH dl()'\l‘(?li JJIEMEHTOB.

3naueHue ncpnu,mqecxord sakoHa. BUBI XAMMUYECKHX CBsi3eil M THIIBI KPHCTALTHYECKUX PELICTOK.
Bzanmocssih CTPOEHHS M CBOMCTB BEIIECTB. Knaccuduxanus XHUMHYECKHX peakiuii 1o pasauuHbBIM
MpHU3HAKaM (4HCI10 1 COCTAB PEarnpyrOLINX M 00Pa3yIOLIHXCs BELECTB; HAHHE

rpaiiiel pasiena $as; TerIoBOw 3¢ dexT; M3MEHEHHe CTENeHel OKMCICHHs aTOMOB; HCIIONIB30BaHHE

Ka

UTH3ATOPA: HAliPABICHHE TIPOTEKAHUS). CKOpOCTh XMUMHYECKHX peakimii ¥ (HakTOpI, BIUAIOUIME HA
piee. OGPATIMOCTI, XHMHYECKUX PEaKLHi 1 CrnocoObl CMelIeHUs XUMHYECKOTO PABHOBECHS.

[TpocTble M CI0%KHBIE BEIIECTBA. Metaibl ¥ HeMeTaulbl. | eHeTHYecKHe psbl MeTajia, Hemeraula 1
nepexoHoro Metaia. OKCHABI M THIAPOKCHIB! (ocHOBaHUS, KHCIIOTBI, aM(OTEpHBIE TUPOKCHIIBI), COJIA.
Mx cocran. Kkiaccudukanns u obuiue XAMHYECKHE CBOWCTBA B CBETE TEOPHH OJIEKTPONHTHYECKOH

JAUCCOLMALUTH.
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HopmaTugHoii 6a30¥ 1uIsi cocTaB/ienust paGodeii NPOrpaMMbl IBJISIIOTCSI:

|.@enepasibubiii 3akon PO «O6 obpasosannu B Poccutickoit dexeparuuy» ot Ne 273 —@3 ot 29.12.2012

roaa

2. ®rOC 00O (ot 17 nexabps 2010 r. Ne1897) [Ipukas MunncTepcTsa 00pa3soBaHis i HayKu
Poccuiickoit dezepartuu ot 31.12.2015 Ne 1577- «O BHeceHUN H3MEHEHHH B (dhenepanbHbIi
rocyapeTRenHblii 06pa3oBaTelbHbli CTAHAPT OCHOBHOTO 061IEro obpa3oBaHus)

3. [Iporpamubl OCHOBHOTO 06LLEro 06pa3oBakus MO XuMHH (6a30BbIH YPOBEHB) H aBTOPCKO#H [POrpaMMbl
0.C. Tabpressna «[IporpaMma 0CHOBHOro 061ero 06pa3oBanys Mo XuMHH. 8-9 Ki1acey. 2015r.

INpennaracmas pabouas pOrpaMMa Peatu3yeTcs B y4eOHHKAX XHMHH U y4e6HO-METOAMYECKHX MOCOOUsIX,
CO3IaHHBIX KOJIEKTHBOM aBTOPOB 11071 pykosoacTeom O.C. ['aGpuensua.

11.1aHIpyeMbIe Pesy.IbTaThI 0cBOeHHs 00yuaomumcsi yaedHoronpeamera «Xumus»

JIMYHOCTHBIMH pe3yibTaraMy U3y4eHHUs npeameTa «XHUMHS» SABISIOTCS CJEOYIOIINE YMECHHUS:

v

'

0CO3HaBATh EIMHCTBO M LEJIOCTHOCTh OKPY)KAIOWIEr0 MHPa, BO3MOXHOCTH €ro
[103HABAEMOCTH U OOBSICHUMOCTH HA OCHOBE IOCTHIKEHHH HAYKH;

MOCTENeHHO BHICTPAHBATE COGCTBEHHOE LEJ0CTHOE MHPOBO33PEHHE: OCO3HABATE NOTPEOHOCTH H
[OTOBHOCTH K CAMOOOPA30BAHHIO, B TOM YHC/IE H B PAMKAX CaMOCTOSTE/IbHOM JEATENILHOCTH BHE
LIKOJIBL; Hiihed ?

OlCHHBATh KM3HEHHBIE CUTYAllMH ¢ TOUYKH 3peHus GesomacHoro obpasa >KM3HH M COXPAHEHH
310pOBBS; e R ;

OLCHUBATH IKOTOTHIECKHI PHCK B3aMMOOTHOIICHHIT YeNOBeKa H IPHPOJIBL.

(hOpPMUPOBATEH IKOTOrHUECKOE MBIIIIEHHE: YMEHHE OLEHHBATH CBOIO JIEATENLHOCTD U TMOCTYIIKH
JPYIUX JK0/IeH © TOUKH 3peHHs COXPAHEHHS OKPYXKAIOIUEH CPe/Ibl - FapaHTa XKU3HH 1
Oaarononyunst mozei Ha 3emie.

MeTanpeavMe b pesyibTaTaMi u3yueHns kypea «Xumus» ApiseTcs GopMupoBaHie
vHUBEpCabHbIX yueOHbIX aerdcTBuit (Y'Y ]I).

V' Pecyaamuensie YY/I:

Yuenuk nayuumoca:

CAMOCTOATE/ILHO OOHApYkHBaTh M GOPMYIHPOBATH yueOHYIO MpoGieMy, ONpenesTh Uelb
yueOHOH AeATeIBHOCTHS byl 1 ¢ i

BbIIBHIATh BEPCHH PELIEHHS 11pOGIEMBI, 0CO3HABATE KOHEUHBIH PE3yIbTaT, BBIOHpATh 3
Npe/UIoKeHHBIX M HCKATh CAMOCTOATETLHO CPEACTBA AOCTHIKCHHS LIETH;

CocTaBAT,  (MHAMBUAYATBHO WM B TpyNNe) IUIAH PeIIeHns MpoOieMsl;
paGoTast 1o 1IaHy, CBEPSTH CBOH JICHCTBHS C LIEIBIO H, IPH HEOOXOIMMOCTH, HCIPABIATE ommnOKu
€amMoCTOATEILHO;

B AUHAI01C ¢ YHHTENTEM COBEPIIEHCTBOBATE CAMOCTOSITENIBHO BBIPAOOTAHHBIE KPHTEPHH OLEHKH.

VuenuK 1101y 40T BO3MOKHOCTh HAYUHThCS:

CaMOCTORTe/IbHO CTABUTH HOBBIE y'-1€6HbIC LEJIM U 3a1a9H;

CaMOCTOSTEIIBHO CTPOUTH KM3HEHHBIC I1JIaHbI BO BPCMEHHOﬁ TNIEPCIICKTHBE;

NnpH [1JIAHKPOBAHUHU TOCTHIKEHHS Lesiei caMOCTOSTEIbHO U aICKBATHO YUYUTBIBATH YCIOBUS K
Cpe/cTBa UX AOCTHIKCHHUS
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BBIC/ATh 1 TEPHATHBHBIE CIIOCOObI J0CTHKEHHS LETH 1 BHIOUpaTh Haunbonee
sdexTiBHbIi Cr1ocob; {
AEKBATIO OUCHHBATH CBOM BOBMOYXHOCTH JOCTH)KEGHHS LN OTPENE]CHHO CII0XKHOCTH B
pasMiHbIX cepax caMOCTOSTENbHOM JIeSITENLHOCTH.

v Iosnasamenvuote YY/I:

*  aHip3MpoBaTh, | CpABHUBATH,  KiIaccHUUMpOBATh M 06061aTh (HaKThI U SBICHHUS, & TAKIKE
BBISIE/ISTH [1PHUMHBL M CIIEICTBUS NPOCTHIX SBJICHHIA;

+  OCYuecTBISTL  CpaBHeHHe, | KIACCH(HKALMIO, CaMOCTOATENbHO BBIOKMpAst OCHOBAHHUSA U
KPHTEPHH 7118 YKa3aHHBIX JIOTHYECKUX OepaLlHii;

+  CIPOHTH JOFHYECKOE PACCyIKICHHE, BKITIOUAIONIEE YCTAHOBICHHE IPUYHHHO-CIICICTBEHHBIX
CBSI3CI: {

+ CO%AaBATH CXEMATHUECKHE MOJENH C BBIICTEHHEM CyLIECTBEHHBIX XapaKTEPHCTHK 00BEKTa;

« COCTABIATH TE3HCBI, PA3THUHbIE BUbI MUTAHOB (IPOCTBIX, COKHBIX H T.IL.);

« npeobpasosbiBaTh WHGOPMALMIO M3 OJHOrO BHAA B Npyro#i (TaGIHMIly B TEKCT H 1Ip.);

Sy Nfﬂ b (\Hpc.‘leﬂ?‘n‘b BO3MOJKHBIE HCTOYHHKH HCO6XOIIHMBIX cseneHm‘fx, TNPOU3BOAUTH TIOUCK
14m|)np\1umm, aHaJIM3UpOBAThL U OlLICHHUBATH ee JOCTOBEPHOCTD.

|

l ILHUK [TOJYYHUTh BO3MOXKHOCTH HQVHHTCHZ

OCYIIECTBIATH PACIUMPEHHBIH TOMCK HH(GOPMALMK C HCIIOJIb30BAHHEM PeCypcoB GubIMOTEKH
WnTtepnera;

co3maralrh MOJIETH M CXeMBI [T PelIen s 3a1at, OCyIIeCTBIL BEIOOp Hanboee 9 peKTHBHBIX
CrocO00R pellicHus 3a/1a4 B 3aBHCMMOCTH OT KOHKPETHBIX YCIIOBHIA;

yCTafas BT, B3aMMOCBS3b OMHCAHHBIX B TEKCTE COOBITHH, SIBTIEHUH, IIPOLIECCOB;
YHACTBOBATE B [IPOEKTHO- HCCIIEIOBATENLCKOM AeSTETbHOCTH;

CTPOHTH, 7I0THUECKOe PacCy kIeHHE, BKIIOAlOLIee YCTAHOBIEHHE PHIMHHO-CIICCTBEHHBIX
CBA3CH 100 BbACHSET SIBJIEHHS], TPOLIECCh], CBA3M M OTHOLICHHS, BBIABIIACMBIC B X0O1€
HCCJICIOBAHUS . ¢

cTaBuTh po0IeMy, apryMEHTHPOBATh €€ aKTyalbHOCTB;

CaMoCTOATETHLHO F[pOBO[[PiTB HUcCclieI0BaHUE Ha OCHOBE ITPUMEHEHHS METOJ10B Ha6l'll0]leHI/[ﬂ %8
SKCIEpUMEHTA.

v Kowsynuxamuensie, YY/I:

+  cobmonaet Hoprmy&intméﬁ DedH 1 PeryTaMEeHT B MOHOJIOTe | ICKYCCHHU}

Ab3yercs ajleKBATHBIMH  peveBBIMH KMe B MOHojore (MyGmauHOM BBICTYILICHHH),
JMAIOre, IMCKYCCHH;

«  (opmyTipyeT COOCTBEHHOE MHEHUE U [O3ULHIO, apryMEHTHPYET HX;

+ KOOp/MHHPYET CBOIO MO3MLMIO C MO3HIMSMH NAPTHEPOB B COTPYAHUYECTBE MPH BBIpabOTKE
001Iero;

+  yCranasiMBaeT M CPABHUBACT PA3HBIC TOUKH 3PEHHs, NIPEKIE YeM NPUHUMATE PELICHHS U Je/1aTh
BLIOOP: :

+ COopHT M OTCTAUBAET CBOKO TO3HIMIO HE BP@KACOHBIM JULT OMNIOHEHTOB obpasom;

+  QCYUICCTRISET  B3aWMHBIA = KOHTPOJIb M OKasbiBaeT B  COTPYAHHYECTBE HeoOX0IMMYIO
BIanMOnIoMOLb; | |

+  OpraHW3OBBIBAET M IUIAHMDYET y4eOHOe 'COTPYAHHYECTBO C YHMTENEM M CBEPCTHUKAMIL,

+ onpestensith, ueu M GYHKIMK yIACTHHKOB, CITOCOOBI B3aMMO/IEHCTBHS; IIIAHMPOBATH O01IHE
CHOCOOb] paboThly i i A

« lyvicel paGotath B | Tpyfie —— | ycTaHamnupaeT paGouMe  OTHOWICHHS, s dexTuBHO
COTPY AHAUACT M gn‘pcfo‘ﬁc_réyer npo;iyxmsﬂoﬁ KOOTIEpALH; HHTETPUPYETCs B IPYIITY
CBepeTHUKOB M CTPOUT IIPOYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHHKAMIL H B3POCIIBIMH;

« yuuTLIBATL pasHble MHCHWS M WHTEPECHl M OGOCHOBBIBATH COOCTBEHHYIO MOSHIWLIO.
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LKO/BHMK [10IYYUT BO3MOXKHOCTb HAYUHThCA: IPOAYKTHBHO paspematb KOH(JIMKTBI HA OCHOBE yueTa
MHTEPECOR M MO3MLHA BCEX yYYACTHHKOB,II0HCKA U OUEHKH aJIbTePHATUBHBIX croco6oB pa3peleHust
KOH(JIMKTOB;

JOTOBAPHBATHCS H MPUXOIUTH K O0ILEMY PELIEHUIO B COBMECTHOH JIEATENLHOCTH, B TOM HHCIIE B
CHUTYyallHH CTOJIKHOBEHMSI HHTEPECOB;

Gparth g CcOs HHULMATHBY B OPraHH3allui COBMECTHOTO JICHCTBHS (nenoBoe IMIEPCTBO);

BIANC L MOHOOMHUECKON | Masiorndeckoii (popMaMu pedy B COOTBETCTBUH € rPaMMaTHUECKUMUH
CHHTAKCHUCCKHMH HOPMaMHU POJIHOIO SI3bIKA;

CNEI0BATH MOPAIBHO-ITHYECKUM U [ICUXOJOrHYECKUM PHHIHIAM OOLIEHHS ¥ COTPYIHUYECTBA Ha
OCHOBC yBKUTEIBHOIO OTHOLICHHS K IAPTHEPaM, BHUMAHHS K JITYHOCTH Ipyroro, aJIeKBaTHOro
MEK/IHUHOCTHONO BOCTIPHATHS, TOTOBHOCTH a/IeKBATHO PearnpoBaTh Ha HYX/bl APYTHX, B HACTHOCTH

OKA3LIBATEH MOMOLLB ¥ IMOLMOHAIBHYIO TOIEPXKKY MAPTHEPaM B IPOLECCENOCTHKEHHS obuueit uenu
COBMECTHOM 1CATEIbHOCTH.

Conepxanne nporpammsl 8 kinace. (70 4,2 4 B HeJeJl10)

Beenenune «l lEpBOHa‘lﬂJ’leble XHUMHYECKHE MOHATH

[pe vier xumud. MeTotbl 03HaHMs B XUMHUH: HaOJI0IeH|e, SKCIEPUMEHT, MO/ICIMPOBAHKE.
VICTOUHMKI XHMIHECKOH MHOPMALH, ee TTOTyueHHe, aHAIW3 | PEJICTABICHHUE ero Pe3y IbTaToB.

[lonsTre 0 XMMHYECKOM 3/IeMEeHTe H (JopMax ero CyLecTBOBaHHS: CcBOOOJHBIX aTOMaX, MPOCTBIX U
CJ'IO)KH.I“:IX BELIECTBA 11 / ,f‘ 1R

[1pespauieHus BEIECTB. QT}mtme XUMHUECKHX PEaKiuil OT pH3HIecKnX sBaeHuit. Pob XuMuu B
JKU3HH HCJ/IOBEKA. § il \

| Kpa1Kue CBe/IeHHs 13 HCTOPUN BO3HHKHOBEHHS 1 PasBUTHS XUMHH. IMepuon anxumuu. [Tonstre o
dunocoderonm kavine, Xumus B XVI B. Passutie xumun Ha Pycu. Posib 0T€YECTBEHHBIX YUCHBIX B
CTAHOBICHHH XMMHUYECKOH Haykit - paboTsl M. B. Jlomonocosa, A. M. Bytieposa, J1. 1. Menzeneesa.

X HecKas CHMBOTHKA. SHAKH XHMHUYECKUX IEMEHTOB H IPOUCXOXK/IEHHE HX HA3BAHUH.
Xumuueckne hopyyabl. Magexcs! n K03 GuImenTsr. OTHOCHTEIBHBIE aTOMHAsl U MOJICKYJISIpHAs MacChl.
PacueT MaccoBOi 10T XHMHYECKOr0 dJIeMeHTa Mo (popmyJie BelecTsa.

[lepuoauucckas cucTeMa xumnyeckux sementos J M. MeH ieneeBa, ee CTPYKTypa: Majbie ¥
GOJIBIINE 11ePHO/ibl, TPYITIBI M IOATPYNIbI (TIaBHas H no6ounas). [Tepruoauyeckas cucTema Kax
CIIpaBOYHOC nocooue st NOJTYy4YEHHUS CBCHCHHﬁ 0 XMMHYECKHUX 3JICMEHTax.

Pacuetnbie 3agaun. 1. Haxoxnenue OTHOCHTEHHON MOJIEKYJISIPHOM MacChl BELECTBA 110 €ro
XuMHEYeCKOit hopyyie, 2. Bbluucienne MacCoBOH 10/ XMMHUECKOTO 3/IEMCHTA B BELICCTBE M0 ero
(opmyc. fis! f |

Jemoncrpanuu. 1.Monenu PasimuHBIX MPOCTHIX M CIIOXKHBIX BEIIECTB. 2. Konnexuuss  CTEKJISHHOH
XHMHUECKOH 110CY/IBL 3.K9mf1é1<um MaTepHasoB 1 H3JeHi Ha OCHOBE ATIOMHHHUS. 4. BsaumoneiicTBue
Mpamopa ¢ KucI0Ton 1 HOMYTHCHHé H3BECTKOBOH BOMBL.

JlaGopatopriple paGoTe!. 1.CpaBHEHHE CBOMCTB TBEPABIX KPHCTATUTHICCKUX BEILECTB U
pactBopoR. 2.CpasHeHHE CKOPOCTH HCAPeHHs BO/IbI, O/IEKOJIOHA H STHIOBOTO crupra ¢
GuIBTPOBAILIOH OyMaro.

[Ipaknueckue pa6otbl. 1. ITpaiia TexHHKH Ge30MACHOCTH MPH paboTe B XMMHYECKOM KaOHHeTe.
JlaGopatopiioe 000py10BaHNE 1 OOpaieHue ¢ HiM. 2. HabmioieHue 3a ropsiuei cBedo.

Tema 1. « ATOMBI XHMHYECKHX 2JIEMEHTOB»
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ATomBbI KaK OpMa CyIIECTBOBAHUS XMMUIECKHX SIEMEHTOB. OCHOBHBIE CBEJIEHHS O
cTpoenHH dT0MOB. JloKa3aTenbeTBa CII0KHOCTH CTPOCHHS aTOMOB. Omneitel Pesepdopna. [lnanerapras
MOJEJIb CTPOCHMS aTOMa. ¥

Cocras aTOMHBIX S1€p: POTOHBI U HEHTPOHbI, OTHOCHTE/bHAS aTOMHAs Macca. BsaumocBs3b
HOHATHH «[{POTOHY, KHEHTPOHY, «OTHOCHTEIbHAS aTOMHasl Maccay. ViaMeHeHue 4uciia MpOTOHOB B SIpe
aToMa - 00pa3zoBaHHe HOBBIX XMMHYECKHX 3JIEMEHTOB.

Usmenenne Yucia HEHTPOHOB B SIPE aTomMa - o6pazosanue u30Tonos. COBPEMEHHOE ONpEEICHHE
HOHSITHS «XMMHUCCKHi STeMeHT»: M30TOMBI KaK pasHOBHIHOCTH aTOMOB OJTHOTO XHMHYECKOTO 3NICMEHTA.

Jackrponni. CTPOEHHE HIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKUX IIEMEHTOB MAJIBIX
11eprosoB epnonaeckoit cucremsr JI. M. Menzeneesa. IMousiTie O 3aBEPIICHHOM K
HE3ABEPLICHIION YIEKTPOHHOM €110€ (IHEPreTHIECKOM ypoBHe). [lepronnyeckas CHCTEMa XHMAYECKHUX
snementolt )1, M. Menzeneesa u cTpoeHne aToMoB: GU3HIECKHIi CMBICTT OPS/IKOBOTO HOMEPA
9JIEMEHTA. HOMEPaA IPYIIIbl, HOMEpa MepHoa.

M3menenue yucna JJICKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM YypoBHE aToOMa XMMHUYECKOIo 2JIEMEHTA -
06pa305ulmc M0JIOYKUTEJIbHBIX U OTPULIATEIBHBIX HOHOB. MOHBI, 06paSOBaHHbIe aroMaMH METAJlJIOB U
HEMETAIIOB. l]pwmﬂu W3MEHEHH METANIMYECKUX U HEMETAININYECKHX CBOMWCTB B nepuosax u rpynmax.

OGpasosanye GMHapHBIX coemnenuii. [lonsTne 06 HOHHOI cBsizu. CxeMbI 00pa3oBaHusI
HOHHOM cBsi3i. B3aMMOeHCTBIE aTOMOB XHMUYECKHX JIEMEHTOB-HEMETAIIIOB MEKIY coboit -
06]3330511]“1&’ JIBYXATOMHBIX MOJIEKYJT MPOCTBIX BELIECTB. KoBanentHast HenoJisipHas XUMHUYECKas CBA3b.

DACKTPOHHBIE ¥ CTPYKTYPHBIE (QOPMYIIBIL.

i B3aumoiejicTBHE ATOMOB XHMUMECKHX J/IEMEHTOB-HEMETAILIOB MEKILY coboii - oOpasoBane
GUHAPHBIX COCAMHCHMH HEMETALIOB, DIEKTPOOTPULATEILHOCTD. [ToHSITHE O KOBAIEHTHO#M MOJISPHON
cBsan. TTows THE O BAEHTHOCTH KK CBOWCTBE aTOMOB 00pa30oBbIBATE KOBATCHTHBIC XHMHHUECKHE CBASH.
Cocrasnenne Gpopmys OHHAPHBIX COCAMHEHUHA TIO BATCHTHOCTH.

B3aio/IeicTBHE ATOMOB XHMHYECKHX DJIEMEHTOB-METAJLIOB MEXKIY coboii - obpasoBaHue

METAJLTHUICCKUN KpUCTaiuioB. [TonaTHe 0 META/ITUECKOH CBA3H.

1 Jeyonerpain, Mojieni aToMOB’ XMMUUECKHX 3IEMEHTOB. TMepuoauueckas cucTema
xumpdeckny Hiementos [l M. Menneneesa.
JlaGopatopubie paboTeL. 3.Mojie/MpoBaHHe NPUHIKIA IEHCTBHH CKOHHPYIOWIEro MUKPOCKOTIA. 4.

W3roToB:ieH e Mo/ielieli GMHAPHBIX COEIMHEHUI.

Kourposbias pabora Nol « ATOMbI XHMHYECKHX DIIEMEHTOB»

Tema 2. « lIpocTiie BemecTBa»

Tonoxenne Me-fa;;nop,u HEMETAIIOB B EPHOANMECKOR CHCTEME XUMHYECKHX JIIEMEHTOB I U
Metizienieend. BasieR1ne npoctbie BELIECTBA - METAIUTBL: HKee30, ATIOMUHUH, KalbLHi, MarHuil,
HaTpHit, Kauit. O61Me GUIMUCCKHE CBO) ¢

Bavkieifiiiie mpocThie BEUIECTBA - HEMETaTbl, 00pa30BaHHBIE aTOMaMH KHCIIOPOZa, BONOPOAa,
a3074, cephl. pocdopa, yriaeposia. MonekyJibl MpOCTHIX BELIECTB-HEMETALIOB-

BOZOPOIALKICI0POA,a30Ta, raIoreHoB. OTHOCHTE/IbHAS MOJIEKYJIPHAs Macca.

CHOCOBHOCTE ATOMOB XMMHUYECKHMX 37IEMEHTOB K 00pa30BaHHIO HECKOJIBKHX IMPOCTBIX BEIECTB -
AAN0TPON . AJLIOTPONHBIE MOAUMGbHKALMH KHCIOPO/IA, docdopa 1 onosa. Metaumyeckue 1
HeMeTaLCeKie CBONCTBA | POCTHIX BewecTB. OTHOCHTENBHOCTE  JIGNICHUs  NPOCTBIX  BEIICCTB  HA
METAMIbl - 1 HEeMETAIbL. |

Uiieo Aoranpo. Konmruectso semectsa. Mos. MonspHas Macca. MousipHBIii 00beM
ra3006paziibix Beiiects. KpaTHbie eIMHUIb! KOIMYECTBA BEMECTBA — MHJLITMMOJIL i KHJIOMOIb,
MHJUTAMOJIipHas 1 KI/IJ’IOMOJ’IﬂpHaﬂ‘MaCCH BelecTsa, MHHHHMOJ’IHPHHFI u KPU'IOMOHﬁpHLlﬁ 00BEMBI
ra3006pa‘zm>1x BCLIECTB. ‘: g t

“Pacuersl ¢ ucnOni;:\oBaHueM 'naﬂgjnﬁ «KOJIMYECTBO < BEILIECTBA», «MOJIIpHAs Maccay,
«MOJIAPH bl n(r|,cn‘razop;g'«nocyoylﬂnaﬂ ABorazpo».

Pacuictubie 3anaun! | Bhiuncrienue, MOJISIPHOH MacChl BELIECTB MO XUMHUYECKHM bopmynam. 2.
PacyeTkl ¢ Henoan3opa ( 'rm_H‘ﬂmﬁ «1{01114%&50_ BEIIECTBaY,

(MOITSIPHAS MaCCay, &M n;{pr-il;lﬁ‘oﬁj_,eM_yrané»‘ «IIOCTOSIHHAs ABOTAZPOY.
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