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AHHoOTauusA K paboueit nporpamme no xumum 8-11 knacc
Pabouast mporpamma Kypca XuMuH s paspaborana k ydeOnukam aBropoB O. C. I'abpumensna, U. I'. OctpoymoBa, C. A. CnankoBa s 8—9 ximaccoB 001eo0pa3oBaTeNbHBIX OpraHU3aIHil.
CrpykTypa U comepaHue padodeii mporpaMMsl COOTBETCTBYIOT TpeboBaHMsIM DenepantbHOro rocyaapcTBEHHOTO 00pa30BaTeI-HOI0 CTaHAapTa OCHOBHOTO obmmero odpa3oBanus. [locobue agpecoBano
YYUTEISAM 001Ie00pa30BaTEeIbHBIX OpraHu3aIyii, padoraromum 1o YMK 0. C. I'abpuensna, U. I'. Octpoymona, C. A. CiaakoBa. Hacrosimias pabovast mporpamma no xumuu mist 10- 11 kmacca
(6a30BBIi ypOBEHB) COCTABIIEHA B COOTBETCTBUH C HOPMATHUBHBIMH IOKYMEHTAMH M METOANYECKUMH MaTepranamu:- 3akoH Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @eneparmm»;

- ®enepanbHBI KOMIIOHSHT TOCYJapCTBEHHOTO CTaHapTa (Ha4aJIbHOTO 00IIEeTo, OCHOBHOT'O OOIIEro, CpeIHero oomero o0pa3oBaHmsI) 0 XMMHUH, YTBEP)KAECHHBIN puKa3oM MUHHCTEpCTBa
obpazoBanus 1 Hayku P® ot 05.03.2004 roma Ne 1089;

- ®enepanbHbIA TOCyIapCTBEHHBIH 00pa3oBaTebHBII CTaHIapT, YTBEpKACHHBIH [Iprka3zom MuHKCTEpCcTBa 00pa3oBanus n Hayku P®, yreepxneHssli [Ipnkasom MunncTepeTBa 00pa3oBaHus M HAYKH
P® ot 17 nexabps 2010 . N1897 «O06 yrBepxaeHnHn (eaeparbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOTIO CTaHapTa OCHOBHOTO 00IIIETo 00pa3oBaHMsI»;

- mpumepHast «[Iporpamma kypca xumun utst 8§ — 11 kmaccoB odmieoOpasoBaTenbHEIX yupesxaenuin» O. C. I'abpuensn, 2018 T;

Jannast yaeOHast mporpamMMa KOHKPETH3HPYET CoAepKaHue IIPeMETHBIX TeM 00pa30BaTeNIbHOTO CTaHIapTa, 1aeT pacupeielieHie yaeOHbIX 9acoB 110 pa3JieiaM Kypca 1 IOCIIeI0BaTeIbHOCTh H3Y4eHHS

pa3aesioB XUMUHU € YYE€TOM MCXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBH3€I7], JIOTUKH yqe6Hor0 npornecca, BO3paCTHBIX ocobeHHoCTelH yJamuxcs.

8 kJ1acc (ocHOBHOE 0011ee 00pa3oBaHue)
Pabouvast mporpamma 1o XuMuM pazpaboTaHa Ha OCHOBE CIIETyFOIIIMX HOPMATHBHBIX JIOKYMEHTOB!

1. denepabHOrO roCyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaH[aPTa OCHOBHOI'O O0IIETro 00pa30BaHusl, YTBEPKIEHHOT0 prKka3oM MuHoOpHayku Poccrn  (manee @I'OC OO0)
2. [IpuMepHOit OCHOBHOM 00pa30BaTEeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, 0100peHHOI DeiepanbHbIM y4eOHO-METOANYECKIM 00beIMHEHUEM TI0 0011eMy 00pa30BaHHIO

B OCHOBY KYypcCa IIOJIOXKEHBI CJICAYIOLIUE UAEH:

MaTepHalIbHOE SIMHCTBO U B3aUMOCBS3b O0BEKTOB U SABJICHUIH IIPUPOABL;
BeJLyIlasi pOJib TEOPETHUECKUX 3HAHUH ISl OOBSICHEHUS ¥ IPOTHO3MPOBaHUS XUMHUUYECKHX SBJICHUH, OLICHKH UX NPaKTHYECKOH 3HAaUMMOCTH;
B3aMMOCBS3b KQUECTBEHHONW M KOJIMYECTBEHHONW CTOPOH XMMHYECKHX 00bEKTOB MAaTEPHAILHOIO MUPA;
pa3BUTHE XUMHYECKOH HAYKH W IIPOM3BOJICTBO XMMUYECKHX BEIECTB M MATEPUAJIOB JUIS YIOBJIETBOPEHMS HACYIIHBIX MOTPEOHOCTEH ueloBeKa M OOIIeCTBA, PEIICHHs IJI00aIbHBIX
po0OJieM COBPEMEHHOCTH;
®  T'CHETHYeCKas CBs3b MEXKJy BEILIECTBAMH.
DTHU Ulien peanu3yloTcs B Kypce XMMUH OCHOBHOM ILIKOJIBI YTEM JOCTHIKEHHS CIICAYIOLIMNX LeJIei:

. Dopmuposanue y y1auyxcsi LEJIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

. Pazeéumue 11o3HaBaTeIbHbIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH ydalmxcs B IPOLIEcce M3Y4EeHHsI XUMUYECKOI HAYKH U e€ BKJIaJia B COBPEMEHHBIN Hay4H O-
TEXHUYECKHH nporpecc; (GOpMHUPOBaHUE BAXKHEUILMX JIOTHYECKHUX ONEpaliii MBIIUICHNS (aHaJIU3, CUHTE3, 0000IIeH)e, KOHKPETU3ALMs, CPABHEHU E U JI.) B IPOLIECCE MO3HAHUS CHCTEMBI
BAXHEUIINX MOHATHH, 3aKOHOB U TEOPHUI O COCTaBe, CTPOCHUH, CBOMCTBAX U NPUMEHEHUH XUMUYECKUX BEILECTB.

. Bocnumanue yoe)xiEHHOCTH B TOM, YTO IPUMEHEHHUE MOIYICHHBIX 3HAHUI U YMEHUIT 110 XMMHUH SIBISIETCS O0BEKTUBHON HEOOXOIMMOCTBIO JIj1si Oe301acHOl paboThI ¢ BELECTBAMH 1
MartepHaliaMH B ObITY ¥ Ha TIPOU3BOJICTBE.

. Ilpoexmuposanue u peanu3sayus BbIITyCKHUKAMH OCHOBHOM ILIKOJIBI JINYHOH 00pa30BaTENbHOMN TPaeKTOPHH: BHIOOP PO 00yUeHHs B CTapIlei 1IKoJIe WX NPo(ecCHOHAIbHOTO
00pa30BaTENbHOTO YUPEKICHUS.



° Osnadenue Kiouesvimu KOMnemeHuuamu . y‘le6H0-H03HaBaTeHBHBIMI/I, I/IH(I)OpMaHI/IOHHI)IMI/I, HEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMHU.

HpezmaraeMbIﬁ KypC OTJIMYACTCA OT APYIrUX KypCOB XUMUU OCHOBHOI'O 06H16F0 06pa30BaHI/I$[, BKJIIO‘IéHHI)IX B qbel[epaJILHLIﬁ NnepeUCHb y‘le6HI/IKOB, HAJIMYUECM BaAKHBIX METOAUYECKHUX
0CO00EeHHOCTEIA.

1. Codepircanue Kypca 6biICmpPOeHO 6 COOMEEMCIMEUN C UCIOPUKO-IOCUYECKUM U CUCIEMHO-0EAMEeNbHOCIHBIM ROOX00aMU HA OCHOGE uepapxuu yueonvix npoonem. Bee nunakTudeckne
€/IMHULIBI YYEOHBIX KHHT ISl 8—9 KI1acCOB HAYMHAIOTCS C IOCTAHOBKH 00pa30BaTeNbHOMN MpobieMbl (BOIPOC, 3aaHKe, SIKCIIEPUMEHT), KOTOpast peIaeTcsl B Mpolecce n3ydeHus naparpaga Ha OCHOBE
JeSATEILHOCTHOTO MOAX0/Ia.

2. Teopemultecxue noaodicenus Kypca xumuu OCHOBHOUL UWIKOJIbL PACKpblearomcsa Ha OCHO6e WUPOKO20 UCRO/Ib306AHUA XUMUUECKO20 IKChepumenma (na6opaTopHI>1x OIBITOB U NNPAKTUICCKUX
pa60T), B TOM YHCJIE U ITPOBOAUMOI'O B IOMAIIIHUX YCJIIOBUSAX, a TAKXKE AEMOHCTPALTMOHHOI'O SKCIIEPUMECHTA.

3. Pazeumue ungopmayuoHno-KOMMYHUKAMUBHOT KOMNEMEHMHOCIU 00yYaroujuxca: oOpaieHe K pa3IMIHbIM HCTOYHHKAM XUMHYIECKOH HH(OPMAINH, HOATOTOBKA HH(OPMAIOHHOIO
MPOJIYKTA U ero MpPe3eHTAlIUsl, YMEHHE BECTH JUCKYCCHIO, OTCTAWBATH CBOO TOYKY 3PCHHS H KOPPEKTHPOBATH TO3UIIMIO Ha OCHOBE aHAIN3a aPryMEHTOB YUYaCTHHUKOB JUCKYCCHH.

4. Memanpeomemnubslii xapakmep co0epiicanusn y4eonozo mamepuana: Peann3anys CBA3eH ¢ MpeMETaMU He TOJIBKO €CTECTBEHHO-HAYYHOI'O IIMKIIA, HO U C HCTOPHUEH, TMTEPATypOl, MHPOBOI
XYZ10’KE€CTBEHHON KYIIBTYPOM.

5. Ilpakmuxo-opuenmuposannas 3HAUUMOCHLL ONOOPA YHeOH020 COOepIHcanusn: CBSI3b N3y4aeMOro MaTepualla ¢ )KM3HbI0, (HOPMUPOBAHHE IKOIOrNYECKON IPaMOTHOCTH IIPY OOPALIEHUH C
XUMHYECKUMH BEIIIECTBAMH, MaTepHUaaMH U TIPOLECCAaMH, OTBEYAOIMMH TPEOOBAHHUSM MPABUI TEXHUKH 0€30MACHOCTH NpH paboTe B XMMHIECKOM KabHHeTe (J1abopaTopui) U MOBCEAHEBHON
KU3HH.

Z[OCTI/I)KCHI/HO NpEAMETHBIX, METAIPEAMETHBIX U JIMYHOCTHBIX PE3YJIbTAaTOB CHOCO6CTByeT CTPYKTYPHUPOBaHUE 3a)1aHm71 1o py6pm<aM:

((HpOBCpLTe CBOM 3HAHUS,
((HpI/IMeHI/ITC CBOM 3HAHUS,
((HCHOJ'ILSyﬁTC JOIOJIHUTEIIbHYIO PIH(bOpMaLII/I}O 1 BbIPA3UTE MHEHUE.

INpennaraemas paGouas nporpaMma 1o XMMHUH PacKpbIBaeT BKJIA]] y4eOHOro IpeMeTa B IOCTIKEHU e Lieliell OCHOBHOIO 0011ero 00pa3oBaHus U ONpeeIIseT BaXKHEHILINE codeparcamenbhble TUHUU
npeomema:

«Beujecmeo» — B3aMMOCBS3b COCTaBa, CTPOCHHUS1, CBOWCTB, MOJIYYEHHS U IPUMEHEHUS BEIIECTB U MAaTEPHAIIOB;
«Xumuueckas peaxyus» — 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABJICHHUS IPOLIECCAMHU MOJIYYEHUS U PEBPAILECHHS BEILECTB;
«Xumuueckuii A3bIK» — OINEPUPOBAHUE CHUCTEMOW BAKHEHIIMX XHMHUYECKHX IOHATHH, BIaJeHHE XUMHYECKOH HOMEHKJIATYpOH M CUMBOJMKOM (XMMHYECKUMHU 3HAKaMHu,
(bopMynamMu ¥ ypaBHEHHUSMH);
o «Xumus u dHuzHb» — COOIIOACHUE MPABUII XUMHUYECKOW 0€30I1acCHOCTH NPH OOPAILCHUH C BEILECTBAMH, MaTepHaIaMi U XMMHYECKUMH IIPOLIECCAMH B ITOBCEIHEBHOM JKU3HU U
Ha NPOM3BOJCTBE.
Kypc opueHTHpOBaH Ha OCBOSHHE 00Y4YaIOLMMHCS OCHOB HEOPTaHUYECKOH XMMHHU U KPaTKOE 3HAKOMCTBO C HEKOTOPHIMU HOHATUSIMH M O0BEKTaMH OPraHM4ECKON XUMHUH.

B coznepixaTenbHOlN JTMHUY «Beujecmao» packpbIBaeTCsl y4EHHE O CTPOCHHM aTOMa U BEILeCTBa, COCTABE M KIACCU(PUKALMM XUMUYECKHX BELIECTB.

B coznepixaTensHON TMHUH «Xumuyeckas peakyus» packpblBaeTCs y4eHHE O XUMUUYECKHX Npolieccax: KIacCHDUKAIMA XMMHYECKUX PEeaKIni ¥ 3aKOHOMEPHOCTH MX MPOTEKaHHsl; KaueCTBEHHAs 1
KOJIMYECTBEHHAsI CTOPOHBI XUMHUUYECKHMX MPOLECCOB (Pacu€Thl 10 XMMUYECKHM (GopMyliaM M YpaBHEHHSIM XUMHUYECKHX PEaKIHii).
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B conepskarenbHO# uHUEM «Xumuueckuil s13b1k» (HOPMHUPYIOTCS YMEHHS yYalluXCsl HAa3bIBATh BEIIECTBA MO (OpMysiaM M COCTABISTH (DOPMYIIBI MO MX HA3BAHUSIM, 3AlMCHIBATH yPABHEHHS
peakiuii ¥ XapaKTepU30BaTh MX, PACKPHIBATH MH(POPMAIUIO, KOTOPYIO HECET XMMHYECKas CHMBOJIMKA, B TOM YHCIE BhIpakeHHas B TabmuuHoit ¢opme (Ilepromnueckas cucTeMa XHMHYECKHX
anementoB J[. Y. MenpeneeBa, Tabiuma pacCTBOPUMOCTH BEIECTB B BOJIE); UCIONB30BATh CUCTEMY XMMHYECKHX MOHSTHHA JUIS OMMACAHUS XUMHYECKHX OOBEKTOB (DJIEMEHTOB, BEUIECTB, MATEPUAJIOB U
IIPOIIECCOB).

B conepikaTebHON JIMHUN «Xumus u J#CU3Hb» PACKPHIBAIOTCS JIOTUYECKUE CBSA3UM MEXIY CBOWCTBAMH, PUMEHEHHEM, IOIYYCHHEM BEIIECTB B JaOOPATOPHBIX YCIOBUAX W HA MPOH3BOJICTBE;
(hopmupyeTcs KyJIBTypa 0€30I1acHOTr0 M SKOJIOIHISCKU TPAMOTHOT'O OOPAICHHS C XUMUYECKIMU 00 hEKTaMH.

B Kypce 3HaUUTENbHAS POJIb OTBOIUTCS XUMHIECKOMY SKCIIEPUMEHTY: IIPOBEIECHHUIO IPAKTUIECKUX PAOOT ¥ JIa00paTOPHBIX OIBITOB, (PMKCALUK M aHATIHM3Y UX PE3YJIbTATOB, COOJIIOICHNAIO HOPM U
MpaBmI O€30MacHOM pabOThl B XUMHUYECKOM KaOHHETE (JTabopaTopun).

Peasnmsarust mporpaMMsI Kypca B Tiporiecce 00ydeHH s IT03BOJIUT 00yJaroIyMcst TIOHSTE POJTb M 3HAUeHUE XUMHH Cpeli IPYTUX HayK O TPHPOE, T. €. PACKPHITh BKJIAJ XUMUH B (popMHpOBaHHE
LIEJIOCTHOM €CTECTBEHHO-HAYYHO! KapTHUHBI MUpa.

Kypc paccunran Ha o6sa3amensvhoe uzyuenue npeomema B o6néMe 140 yaeGHBIX yacoB, 1o 2 gaca B HeZewro B 8—9 Kiraccax.

I[nanupyemble pe3ysIbTaTHI OCBOEHHS Y4eGHOTO MpeAMeTa
IIpeameTrHbIe pe3yabTaTh
[To 3aBepiIeHHIO Kypca XHMHH Ha Talle OCHOBHOTO 00IIero 00pa30BaHMsl BEITYCKHUKH OCHOBHOM IITKOJIBI JJOJDKHBI OBJIAJETh CIEAYIOIINMHE PE3ylIbTaTaMu:
1. JTuunocmmuwie pezynomamut:
1) oco3nanue cBoeit 3STHUUECKON NPUHAUICKHOCTH, 3HAHUE UCTOPUU XUMMU U BKJIaJa POCCUMCKOM XMMUYECKON HayKU B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHHUIO XMMUH; FOTOBHOCTH M CIHOCOOHOCTH OOYydYarolIMXCs K CAMOPa3sBUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE M3YYEHHBIX ()aKTOB, 3aKOHOB U

TEOpHUil XMMHUH; OCO3HAHHOTO BbIOOpA U MOCTPOCHUE UH/IMBUIyalIbHOW 00pa30BaTeIbHON TPACKTOPHH;
3) popmuposarue 1eNOCTHOM €CTECTBEHHO-HAYYHOMH KapTHHBI MUpPa, HEOTHEMIIEMON YacThIO KOTOPOIL SIBJISETCSI XMUMUUECKasi KApTUHA MHPa;
4) oénadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOILIUM YPOBHIO PAa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, B TOM YHCIIE U XUMUYECKUM;

5) oceoenue counanbHBIX HOPM, MPABHI MOBEICHMUS, poiei U (OpM COLHATBbHOM XKHU3HH B COLIMYME, IPHUPOJIE M YACTHOH KHU3HH Ha OCHOBE DKOJIOIMYECKOH KYIbTYphl U OS30MacHOro oOparieHus ¢

BCIIECTBAMU U MaTE€pUAJIaMU;

6) hopmuposanie KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B OOLIIEHUH CO CBEPCTHUKAMHU U B3POCIBIMH B Ipoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIea0BaTENBCKOM, TBOPYECKON 1

APYrux BUJAOB ACATECIIBHOCTH, CBA3aHHBIX C XUMHEH.



11. Memanpeomemnmnboie pe3ynomamaoi:
1) onpeodenenue nieneit coOCTBEHHOr0 00y4IEHHMsI, TOCTAaHOBKA U (hOPMYIHUpPOBaHKE T ce0s HOBBIX 3a/ad;
2) nranuposarue MyTeil JOCTHIKCHHS JKEIaeMOro pe3y/ibTata 00ydeHUs] XHMUH KaK TEOPETHYECKOr0, TAK M SKCIICPHUMEHTAIILHOTO XapakTepa,

3) coomHeceHue CBOMX JIEHCTBHUU C IUIAaHUPYEMBIMU PE3YJIbTaTaMU, ocywecmejienie KOHTPOJI CBOCH JCATCIIPHOCTH B nponecce NOCTHKEHHUA pE3yJibTaTa, onpeOereHue croco0oB JeUCTBUI 1pu

BEITTOJTHEHNH JTA00PAaTOPHBIX U MPAKTHIECKAX pabOT B COOTBETCTBUH C IIPaBHIIAMH TEXHHUKH O€30ITacHOCTH;
4) onpedenenue NCTOTHUKOB XMMHUECKOH HH(OPMAINH, TTOTydeHUE 1 aHaH3 €€, co3jaHie MHPOPMAIMOHHOTO MPOAYKTa ¥ €T0 PEe3eHTaIHs;

5) ucnonvsoearnue OCHOBHBIX HWHTCJIICKTYAJIbHBIX onepaunﬁ: aHaJln3da W CUHTE3a, CPABHCHHA W CHUCTEMATHU3allnu, OGOGH.[QHI/IH U KOHKPETU3aAlUU, 6vlsieieHue NMPUIUHHO-CICACTBEHHBIX CBsI3ed W

nocmpoerue JTOrMYECKOro paccy kKICHNS U yMO3aKIIOUeHNs (MHIYKTUBHOT'O, JIelyKTHBHOI'O U 110 aHAJIOTHH) Ha MaTepualle eCTeCTBEHHO-HAYYHOI'O COZIePIKaHus;
6) ymenue co3iaBaTh, IPUMEHSTH M IPEOOPA3OBBIBATH 3HAKH W CHMBOJIBI, MOJIENTA U CXEMBI JUISl PELIeHHsT YIeOHBIX W TO3HABATENBHBIX 3a/1a4;
7) popmuposanue u pazsumue SKOIOTHISCKOT0 MBIIIIICHNS, yMEHUE IPUMEHSTH €T0 B TO3HABATEIbHON, KOMMYHHKAaTHBHOM, COIIMAIBHON MPAKTHKE U MPOo(eCcCHOHANFHOH OpUEHTALNH;
8) eenepuposanue uneit u onpenencHue CPeACTB, HEOOXOAUMBIX I MX Pealn3aliu.
I11. Ilpeomemmnute pezynomamut:
BbInycKHHK HAyYUTCS:

e  XapaKTepU30BaTh OCHOBHbIE METOAbI IO3HAHMS: HAONIOAEHHE, U3MEPEHHE, IKCIIEPHMEHT;

®  OIMCHIBATh CBOMCTBA TBEP/BIX, )KUIKHUX, F'a3000pa3HbIX BELIECTB, BBIACIAA X CYILIECTBEHHbIE IIPU3HAKY;

®  DACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX IOHITHUH «aTOM», «MOJEKYIa», «(XUMHYECKHH 3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBO», «BAJECHTHOCTBY, «XMMHUECKAst
pEaKLus», UCTIOIb3Ys 3HAKOBYIO CUCTEMY XUMHU;

®  PACKpPBIBATh CMBICI 3aKOHOB COXPAaHEHHUsI MACChI BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOI TEOpHUH;

®  pa3nIuyaTh XUMUYECKUE U HU3UYECKHE SBICHUS;

e  Ha3bIBaTh XUMUUECKUE IEMEHTHI;

®  OIpEIeNATh COCTaB BELIECTB 10 UX hopMyam;



OIIPEeNATH BAJICHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHNSX
OIIPEAENATH THIT XUMHUUECKUX PEaKIIUii;

Ha3bIBaTh NIPU3HAKU M YCIIOBHS NMPOTEKAHNS XUMUUECKUX PEaKIHH;

BBISIBIISITH NIPU3HAKY, CBUACTEIHCTBYIOIINE O IPOTEKAHNH XHMHUUECKOH PEaKIUH IIPH BEIITOTHEHUH XUMHYECKOTO ONBITA;
COCTaBJIATH (POPMYITEI OMHAPHBIX COCAMHEHHUI;

COCTaBIISITh YPaBHEHUSI XUMUYECKHUX PEaKInii;

coOroaTh paBmiia 6e30macHoi paboTh! P POBEJICHNH OIBITOB;

TIOJTE30BATHCS 1a00paTOPHBIM 000OPYIOBAaHHEM U TTOCYIIOH;

BEIYHCIISATH OTHOCHTEIIFHYIO MOJIEKYIISIPHYIO W MOJISIPHYIO MacChl BEIIIECTB;

BEIYHCIISATH MacCOBYIO JOTI0 XUMHYECKOT0 AJIEMEHTa 110 )OpMyJie COSTUHEHHS;

BBIYHCIISATH KOJMYECTBO, 00BEM HIIM MacCy BEIIECTBA IO KOJIUYECTBY, 00bEMY, Macce peareHTOB MITH MPOIYKTOB PEaKIHy;
XapaKTepH30BaTh HU3MUECKHE M XUMHIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJOPOAA;

TIOJTY4aTh, COOMpATh KUCIOPOX ¥ BOAOPOLI;

pAacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIC BEIIECTBA: KUCIOPOl, BOAOPO/;

PacKpbIBaTh CMBICI 3aKOHA ABOTafipo;

PacKpbIBATh CMBICI HOHATUH «TEIIOBOH 3P (EKT peakuumy, «MOJISIPHBINH 00BEMY;

XapaKkTepu30BaTh (PU3MUECKUE U XUMHYECKHUE CBOHCTBA BOJIbI;

PacKpbIBaTh CMBICI HOHATHUS «PacTBOPY;

BBIYUCIIATH MAaCCOBYIO JIOJIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;

MIPUTOTOBJIATH PACTBOPHI C ONpPeNeEHHON MacCOBO J10JI€il pacTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COEJMHEHMS N3YYEHHBIX KJIACCOB HEOPIaHMYECKUX BEILECTB;

XapakTepu30BaTh GHU3MUECKUE U XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAHMIA, CONICH;
OIpeeNIATh NIPUHAICKHOCTD BEIIECTB K OPEJIEIEHHOMY KJIaCCy COSANHEHUIA;

COCTaBJIATH ()OPMYIIbI HEOPTAHUUECKHX COSANHEHUH M3y4EHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, IOATBEPXKIAIOLINE XUMUYECKUE CBOWCTBA U3YYECHHBIX KJIACCOB HEOPIaHUYECKHX BEIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCJIOT M IEN0YEil MO N3MEHEHUIO OKPACcKH MHANKATOPa;

XapaKTE€PU30BaTh B3AUMOCBA3b MEXKY KilaCCaMU HEOPTAaHUYECKUX COCHI/IHGHI/II‘/'I;



e packpsiBaTh cMblch [lepuoandeckoro 3axoHa Jl. 1. Menneneesa;

®  OOBSCHATH PUINUCCKHUN CMBICT aTOMHOT'O (ITOPSTKOBOT0) HOMEPa XUMHUYECKOT0 JIEMEHTa, HOMEPOB T'PYIIIBI U ITeproja B epronudeckoit cucreme JI.11. MeHnneneesa;

®  OOBSCHATH 3aKOHOMEPHOCTH U3MEHECHHUS CTPOCHUS aTOMOB, CBOMCTB 3JICMEHTOB B IPEIEiIaX MaJIbIX MEPHUOIOB U TJIABHBIX TTOATPYIIIT;

®  XapaKTepH30BaTh XUMHUYECCKUE IEMEHTHI (OT BOIOPO/IA JIO KaJIbIIMsl) Ha OCHOBE MX MOJIOXKEHHS B Tiepronudeckoit cucreme J[. M. MeHzeneeBa u 0COOEHHOCTEH CTPOCHHUS X aTOMOB;

®  COCTaBIISTH CXEMBI CTPOCHHUS aTOMOB TiepBbIX 20 31eMeHTOB nepuoandeckoi cucremsl [, M. MeHneneesa;

®  PAaCKpPBIBaTh CMBICH IMOHATHH «XUMHUYECKASI CBA3bY, «IJICKTPOOTPHUIIATEILHOCTDY,

®  XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTB OT THIIA KPUCTALTHUYECKOH PEMIETKH;

®  ONpeENATh BUJ XUMHUYCCKOH CBS3U B HEOPTAaHHMICCKUX COCTNHCHUSX;

® 1300pakaTh CXEMBI CTPOSHHS MOJIEKYIT BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BUJIAMU XHMHUYECKHIX CBSI3EH;

® DPACKpBIBaTh CMBICH TIOHATHHA «HMOHY», «KATHOH», <«QHHOHY», <OJICKTPOIUTB), <«HEIICKTPOIUTH), (QJICKTPONUTHYCCKAS JUCCONMUAIAS», «OKUCIUTEIIbY, «CTENCHb OKUCICHHS»,
«BOCCTAaHOBHTEJIbY, «OKUCICHUEY, «BOCCTAHOBJICHHE;

®  OIpeeNsTh CTENICHb OKHCIICHUS aTOMa dJIEMEHTa B COS/IMHEHHNM;

®  PacKpBIBAaTh CMBICI TEOPHH NEKTPOIUTUUECKON JTNCCOINAIINHT;

®  COCTaBJIATH YPaBHEHMs JIEKTPOIUTUYECKOM UCCOLMAaLUK KUCIIOT, Ienoueii, conel;

®  OOBSCHATH CYIIHOCTH MPOLIECCa AIEKTPOIUTHIESCKOH AUCCOLMAIIMN U PEaKLUi HOHHOTO OOMeHa;

®  COCTaBJIATH MOJHBIC U COKPAILIEHHBIC HOHHBIC YpaBHEHHs peaKiiii oOMeHa;

®  ONpeeNiaTh BO3MOXKHOCTh IPOTEKaHHs PeaKii HOHHOTO OOMEHa;

® [POBOJUTH PEAKLUH, HOATBEPKAAIOIINE KAYEeCTBEHHBIA COCTAB PA3IMYHBIX BELIECTB;

®  OIpEENSATh OKUCIUTENb U BOCCTAHOBUTEIb;

®  COCTaBJISITh YPaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

e Ha3pBaTh (PAKTOPHI, BIMSIONIME HA CKOPOCTh XMMHYECKOIM PEaKIHu;

e iaccu(UIUPOBATh XUMHUYECKHE PEAKIMH 110 PA3INYHBIM IIPH3HAKAM;

®  XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOWCTBAMU HEMETAIJIOB;

®  [IPOBOHTH OMBITHI 10 MONYICHHUIO, COOUPAHHIO M N3YYCHUIO XMMUYECKUX CBOHCTB Ta3000pa3HbIX BEIIECTB: YIICKHUCIOro ra3a, aMMUaKa;

®  DPAaCrHo3HaBaTh OMBITHBIM MYTEM Ia3000pa3HbIe BEIIECTBA: YIICKHUCIbIH ra3 1 aMMHAK;

®  XapaKTepHU30BaTh B3aUMOCBSA3b MEKAY COCTABOM, CTPOEHHEM U CBOMCTBAMH METAILIOB;

e Ha3pIBaTh OPraHMYECKHE BEIIECTBA MO MX (OpMyIie: MeTaH, 3TaH, STHJICH, METAHO, 3TAHOIN, TIUIEPUH, YKCYCHAsl KHCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTEAPHHOBAsT KUCIIOTa, OJICUHOBAS

KHCIIOTa, TITFOK03a;



® OLCHUBATH BIIUSAHUEC XUMHNYCCKOT'O 3arpsA3HEHUA Opr)KaIOIHCﬁ Cp€bl Ha OpraHU3M YCIIOBCKA,
® T'paMOTHO 06pau1aTLc91 C BCIIECTBAMH B HOBCGHHGBHOﬁ JKU3HHU;
® OIpeacjiaTb BO3SMOXHOCTDb IIPOTECKAHUSA peaKHI/Iﬁ HEKOTOPBIX Hpe[[CTaBHTCHCﬁ OpraHn4eCKuX BEUIECTB C KUCIOPOAOM, BOJAOPOIOM, METAJLJIaMH, OCHOBAHUAMU, T'aJIOT€HaAMU.

BblﬂyCKHHK MOJTYYUT BO3SMOKHOCTHb HAYYUTHCHA:

®  6bIOGURAMb U NPOGEPSANb IKCHEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 6eujeCme Ha OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CHIYNAMb 6 XUMUYECKUe peaKyuu, 0
Xapaxkmepe u npOOYKmMax pasiuyHblX XUMUYECKUX peakyuti;

®  Xapakmepuzo8amv 6euecmea no COCMagy, CMpPOEHUI0 U CEOUCMBAM, YCMAHAENUBAMNb NPUUUHHO-CIEOCHBEHHbLE CBA3U MeNHCOY OAHHbIMU XapaAKMePUCIMUKAMU 6elecmsd;

®  COCMagnAMy MONEKYAPHbLE U NOJHbLE UOHHbLE YPABHEHUS N0 COKPAUWJEHHBIM UOHHBIM YPAGHEHUAM,

®  NPOSHO3UPOBANL CHOCOOHOCb BEWECMBA NPOSABIAMb OKUCTUMENbHbLE UL B0CCHIAHOSUMEIbHBLE CEOUCMEA C YHEeMOM CIENeHell OKUCTEHUS IIeMEHIMO8, 6X00AUUX 8 €20 COCMAB;

®  COCMagnsAmb YpagHeHus peakyuil, CoOOmeemcmeayiowux nociedo8amelbHOCIU nPespaujeHull HeOP2aHU4eCKUX ewecms pasiuytbIX K1accos;

®  GbI0BURAMb U NPOBEPAMb IKCHEPUMEHMATLHO SUNOME3bL O PE3VILIMAMAX 6030€liCMEUs PA3IUYHBIX PAKMOPOS HA USMEHEHUE CKOPOCIU XUMUYECKOU peaKyuu;

®  UCNONbL3068AMb NPUOOPEMENHBLE SHAHUA OIS IKONOSUUECKU SPAMONHO20 NOBEOEHUsL 8 OKpYHcatlouell cpede;

®  UCnoNbL3068aMYb NPUOOPEMEHHDIE KNI0UEEble KOMNEMEHYUU NPU 6bINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3A0aU NO U3YYEHUIO C8OUCHB, CNOCO008 NONYYeHUs U PACNO3HABAHUSA
eeujecms;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O EWECBAX U XUMULECKUX NPOYECCAX;

®  KpUMUYECKUu OMHOCUMbCS K NCeBOOHAYUHOU UHPDOPMAYUl, HeO0OOPOCOBECHOU PeKiame 8 CPeOCMBAX MACCO80U UHPOpMayu;

®  0CO3HABAMb 3HAYEHUE MEOPEeMUHECKUX 3HANUL N0 XUMUU OTI5L NPAKMUYECKOU 0esIMENbHOCU YeN08EeKd,

®  c0o30asamp MOOeNU U CXeMbl Ol peuleHUs YHeOHbIX U NOSHABAMENLHBIX 3A0aY; NOHUMAMb HEOOX0OUMOCHL COONIOOEHUsA NPEONUCAHUI, NPeONaLdeMbIX 8 UHCIPYKYUAX NO UCNONIb308AHUIO

Jekapeme, cpeocme 6blmoBoL Xumuu u op.

Conep:xanue y4eOHOro npeamera
8 kiace

HauvanbHble NOHATHS U 3AKOHbI XUMHUH

Tena u BemectBa. CBOWCTBa BelecTB. DTaloHHbIE (U3MYESCKHE CBOWCTBA BellecTB. Marepuaisl 1 MaTepuaioBenenne. Pojb XUMUK B )KU3HH COBPEeMEHHOro obmiecTBa. OTHOIIEHHE 0O0IIEeCTBa K

xuMuH: xeMohunust u xemooousi.



Mertonst NU3Yy4CHUS XUMHUU. Ha6JIIOI[eHI/Ie. 3KCHepI/IMCHT. MOZ[CJ'II/IpOBaHI/Ie. MOL[eHI/I MaT€pHaJIbHbIC U 3HAKOBLIC NI CUMBOJIBHBIC.

T"azb1. )KI/IIIKOCTI/I. TBépZILIe BCIICCTBA. Bzanmnsie NEepeXoabl MEKIAY arperarHbiIMyd COCTOSHUSAMH BEIICCTBA: BO3IOHKA (Cy6HI/IMaL[I/I$I) n Z[eCy6III/IMaHI/IH, KOHJACHCAllUsA W HUCIIApCHUC,

KpUuctajuiM3auus U IjiaBJICHHUEC.

®dusnueckre siBieHUs. UuCThie BelecTBa M CMECH. | OMOTeHHBIE W TeTeporeHHble cMecd. CMech ra3o00pasHble, kuakue W TBEpABIE. CrocoObl pa3JelcHUs CMECEH: MeperoHKa, HIH

JUCTUILIANMS, OTCTauBaHUC, (bPIHI)TpOBaHI/IC, KpUCTaJIJIU3alis WU BbIIIApUBAHHUC. XpOMaTOI‘paCbI/IS{. HpI/IMCHeHI/Ie 9THX CITIOCOOOB B na6opaTopH0171 NPaKTUKE, Ha IPOU3BOJCTBE U B 6LITy.

XUMHUYECKHE BJIIEMEHTBL. ATOMBI U MOJIEKYJIBI. Hpocn)le 1 CJIOKHBIC BCUICCTBA. AJ'[J'IOT]I)O]'II/IH Ha IpuUMEpE KHCJIopoaa. OCHOBHBIC TTOJIOKCHUS ATOMHO-MOJICKYIISIDHOI'O YYC€HU . Hownsr.

Bemecrra MOJICKYJIIPHOI'O 1 HEMOJIEKYIISIDHOT'O CTPOCHUA.

3HaKku (CUMBOJIBI) XUMHYECKHX 3J1€MEHTOB. MH(pOpMaIys, KOTOPYI0 HECYT 3HAKM XMMUYECKHX 3JIEMEHTOB. DTHMOJIOTHS Ha3BaHMH HEKOTOPBIX XMMHYECKHX 3J1eMeHTOB. [lepuopmueckas
Tabnuna xumuueckux snemeHtoB JI. M. MenzeneeBa: KOpOTKOIEPHOOHBIH M JUIMHHONEPHOAHBIN BapuaHThl. Ilepuoxsl M rpynmsl. ['nmaBHas u noGounas moarpynmsl, wid A- u Bb-rpynmsl

OtHocuTenbHasT aTOMHAs Macca.

Xumugeckue Qopmynsl. MHaekcel u koddduuuentsl. OTHOCHTEIbHAs MOJISKYIspHas Macca. MaccoBas JIOJIi XMMHYECKOTO 3JIEMEHTa B COoelMHEeHHH. MHQopmanus, KOTopyro HecyT

XuMHueckue Gopmybl.

BanenTHOCTD. CprKTypHI)Ie (I)OpMyJ'ILI. XUMHYECKUE AIEMEHTHI C TIOCTOSHHON U HepeMeHHOﬁ BaJICHTHOCTBI0. BbIBOJ (I)OpMyJ'II:I COCIUHEHHUA 110 BaJICHTHOCTU. Or[pez[enel-me BaJICHTHOCTHU

XUMHYCCKOI'0O 2JIEMCHTA 110 (1)0pMyJ'Ie BemecTBa. CocrapieHHe Ha3BaHUM CoeﬂHHCHHﬁ, COCTOAIMX U3 IBYX XUMUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.

XumHuyeckue peakuuu. PeareHTbl U NpOAYKTHl peakuuu. [Ipy3HaKM XUMHUYECKMX peakUuid. YCIoBHUS HX NpPOTEKaHWd U IpeKpalleHus. Peakuumy ropeHus. OK30T€PMUYECKHE H

SHIOTEPMUYECKHE PEAKLIUH.

3aKoH COXpaHeHHs1 MacChl BelIeCTB. XuMuieckue ypaBHeHus. CocTaBlieHHe XUMMUIECKHX ypaBHEHU. MHpoOpMarLus, KOTOPYIO HECET XUMUYECKOe ypaBHE HHE.

Krnaccudukaipss XuMHIECKUX PEaKIHid 0 COCTaBY U YUCIY PEareHTOB M MPOAYKTOB. THIIbI XUMUYECKUX peakiuil. Peakiuu coequHeHusI, pa3iokKeHus, 3aMelieHus 1 ooMeHa. Karanuszaropst

W KaTalius.

JeMoHcTpanuun

e  Komexuus MaTepruanoB U U3IEIUI U3 HUX.



e  Moneny, HCIOIB3yeMbIe HA YPOKax (pHU3MKH, OHOIOrHH U reorpaduu.

e  OObBEMHBIE U MAPOCTEPKHEBBIE MOJETH HEKOTOPHIX XHMHUYECKIX BEIIECTB.

e Moneny KpUCTAUINIECKHUX PEIIETOK.

e  CoOupanue mpubOpa JIs MOTYYSHHS T'a3a U MPOBEPKa €r0 Ha TEPMETHIHOCTb.

e  Bosroska cyxoro jibaa, Hoja Wik HadTaauHa.

e  ArperaTHble COCTOSHHS BOJIBI.

e  Paspenenune nByX HECMEUIMBAIONIIMXCS JKHIKOCTEH C TOMOIIBIO AEITUTEIHHOI BOPOHKH.

e JIuCTHILISATOpP M €ro paboTa.

e  VcraHoBKa Ui GpribTpoBaHus U e€ pabora.

e  VYcraHOBKA JUIS BEITIApUBaHUS U e€ paboTa.

e  Komtekius ObITOBBIX TPHOOPOB ISt GUIBTPOBAHMS BO3/IyXa.

e  Paspenenue kpacsiero BemiecTsa guomMactepa ¢ IOMOIIBI0 OyMa)XHOH XpoMarorpaduu.
e  Monenu aJuTOTPOITHBIX MOAU(UKALINH YTIIeposa U Cephl.

e  [lomyuenue o30Ha.

e Tloprpetsi U. fI. Beprennyca u [I, Y. Menzeneesa.

e  KoporkonepuonHslii 1 JUIMHHONIEpUOAHBIH BapuaHThl [lepuoanueckoii cucremst /1. . Menneneesa
e  KoHcTpynpoBaHHe AapOCTEPIKHEBBIX MOJEIEi MOIEKYII.

e Anmapar Kunma.

e  Pasnoxenue OMXpomMaTa aMMOHUSL.

e TopeHue cepbl U MArHUEBOI! JICHTHI.

e  Tloptpetst M. B. Jlomonocosa u A. JI. JlaByasbe.

e OmnbIThl, WUTIOCTPUPYIOIHME 3aKOH COXPAHEHHS MacChl BEILIECTB.

e Topenue pochopa, pacTBOpeHHE POAYKTA TOPEHHUS B BOAE M HCCIICIOBAHKE MOITYUYCHHOTO PAaCTBOPA JIAKMYCOM .
. B3aumonelicTBre CONSHON KUCIOTHI ¢ LIUHKOM.

e [lonyuenue runpoxcuaa meau(ll) u ero pasnoxeHnue npu HarpeBaHUU.

JlaGopaTopHbIe ONbITHI

1. O3HaKOMIIeHHE C KOJUISKIIMeH 1ab0paTOpHOM OCY bl



2. IlpoBepka mpubopa Is MOTy4eHHUsI Ta30B Ha TePMETHIHOCTb.
3. O3HaKOMJIEHHE C MUHEpallaMH, 00pa3yIOIINMH TPAHHUT.
4. IlpuroToBieHNE TETePOreHHON CMECH TTOPOIIKOB CEPhI 1 JKeJle3a U MX pa3JeieHHe.
5. B3aumopeiicTBre pacTBOPOB XJIOPHIOB U HOIHIOB Kals ¢ paCTBOPOM HHUTpaTa cepedpa.
6. [Toryaenne runpokcnna meau(1l) n ero B3anMonecTBHE ¢ CepHON KHCIIOTOH.
7. BzaumozeiicTBre pacTBOpa CoJbl ¢ KUCIOTOH.
8. [IpoBepka 3aKOHa COXpaHEHHs] MAacChl BELIECTB Ha MIPUMepe B3aUMOJICHCTBUS MIEIOYH U KUCIIOTEL.
9. IIpoBepka 3aKOHa COXpaHEHHs] MAacChl BELIECTB Ha MIPUMepe B3aUMOCHCTBU mEnoun U conu xenesa (I11).
10. Pa3noxeHne nepokcuaa Bogoposa ¢ moMorbio okcuaa mapranna (IV). 11.3amenienue sxene3oM Meu B METHOM KyIIOpoce.
I[IpakTyeckne padoTbl
1. 3HaKoMCTBO c J1:abopaTopHEIM 00opynoBaHHeM. [IpaBuiIa TEXHUKH 6€30MacHOCTH IpH paboTe B kKabuHeTe XuMuU. Hexoropble BUIBI padoT.
2. Ananu3 noussl (aHanor padbotel «OYUCTKA TOBAPESHHON CONNY).
BaskHeiilme npecTaBuTe M HeOpraHM4eckux BeuecTs. KomyecTBeHHbIe OTHOLIEHHS] B XHMHHI

CocraB Bo3ayxa. [lonsitre 00 00bEMHOI 1011€ () KOMIIOHEHTA MPUPOAHOI ra30Boi cMecH — Bo3ayxa. Pacyér o0béMa KOMIIOHEHTA I'a30BO CMECH T10 ero 00BEMHOI 10J1e U Ha000POT.

Kucnopox. O3on. [Tonyuenue kucnopona. CoOupanue u pacro3HaBaHUE KUCIOPOa. XUMUUECKUAE CBOMCTBA KUCIOPOAA: B3aUMO/ICHCTBIE C METal1aMy, HEMETAJJIAMHU U CIIOHBIMHU BEILICCTBAML

[Ipumenenue kucnopoaa. KpyroBopor kuciopona B Ipupoze.
Oxcuppl. O6pa3zoBaHue Ha3BaHUH OKCUIOB 1O MX opmynam. CocraBiienre GopMyn OKCHIOB MO UX Ha3BaHHUAM. [IpecTaBUTENN OKCHIOB: BOJIA U YIIIGKUCIIBIN I'a3, HeraléHas U3BeCTh.

Bonopox B npupone. duznueckue u XMMHUUECKHE CBOWCTBA BOAOPO/A, €r0 MOMYyUYeHNUE U IIPHUMEHEHHUE.

11
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KI/ICHOTI)I, X COCTaB U K.]'IaCCI/ICbI/IKaI_[I/I}I. I/IHL[I/IKaTOPI)I. Ta6HI/IHa PacTBOPUMOCTH. ConsiHast u CEpHas KUCIOThI, UX CBOWMCTBA U NpUMCEHCHUE.

Conu, ux coctaB 1 Ha3BaHHUs. PacTBoprMocCTh coselt B Boze. IlpencraBurenu coneit: XJI0pua HaTpHs, KapOoHAT HATpwHs, (pocdaT KabIws.

IlocTosHHAS ABOFaIIpO. Komuuectro BEIICCTBA. Mosis. MO.HS{pHaS{ macca. KpaTHLIe CAWHUILIBI UBMEPEHHNS KOJINMYCCTBA BEIICCTBA — MUJIJIMMOJIb U KHUJIOMOJIb, MUJJIMMOJISIpHAsA U

KWJIOMOJIIpHAasA MacChbl BEIICCTBA.

PacuéTthl ¢ uCONB30BaHUEM TTOHSATHH «KOJHYECTBO BEIIECTBaA», «MOJIIpHAA Maccay, «I1OCTOIHHAas ABoraz[po».

3akoH ABoraipo. MosipHbIif 00bEM ra3000pa3HEIX BemecTB. OTHOCHTEIbHAS INIOTHOCTH OHOTO T'a3a 10 JPYroMy.

KpaTHBIe CAVHUIIBI UISMEPEHUSA — MPIJ'IJ'IPIMOJ'IS{pHBIﬁ n KPIJ'IOMOJ'IS{pHBIﬁ 00BEMBI Fa3006pa3HLIX BCIICCTB.

PacuéTthl ¢ UCIONB30BaHUEM MOHATHH «KOJHYECTBO BCIIECTBA», «MOJIIpHas Maccay, «MOJ'IHpHBIﬁ 00BeM ra3oB», «IIOCTOSTHHaA ABOFa}IpO».

PacuéTthl ¢ UCONB30BaHUEM MOHSATHH «KOJHYECTBO BCILIECTBA», «MOJIIpHas Maccay, «MOJ'[HpHBIﬁ 00BEM ra3oB», «4UCIIO ABoranpo».

I'unpocdepa. Kpyrosopor Bozs! B ipupoze. Pusnyeckne U XMMHYECKHUE CBOHCTBA BOJIBI: B3aUMOJICHCTBIE C OKCHIAMH.

OCHOBaHI/Iﬂ, HX COCTaB. PaCTBOpI/IMOCTL OCHOBaHMii B Bojie. I3MeHeHue OKpaCKu MHAUKATOPOB B LIEJIOUHON cpenae. HpeZ[CTaBI/ITeJ'II/I IeJI0YeH: TUAPOKCUIBI HATPUS, KU U KaJIbLUs.

PaCTBOpI/ITCJ'Ib " paCTBOpéHHOG BELIICCTBO. PaCTBOpI:I. PaCTBOpeHI/Ie. FI/I,I[paTLI. MaccoBas nosnst paCTBOpéHHOFO BCULICCTBA. PaC‘{éTLI, CBA3aHHBIC C UCIIOJIB30BAHUEM IIOHATHA «MaccoBas HOJIA

PacTBOPEHHOT'O BEILECTBAY.

JemMoncTpanuun

e OmnpezeneHue coaepKaHUsI KHCIOPO/A B BO3/yXeE.

e [lomyueHue KMCIOPOAA pa3IOKEHUEM IIEpMaHIaHATA KaJIUs M IIEPOKCHIA BOLOPOIA.
e  CoOupaHue METOIOM BBITECHEHHS BO3/yXa U BOABIL.

e  PacnosnaBaHue KUCIOpOJA.

e  T[opeHnue Maruusl, xesesa, yris, cepbl U hocdopa B KUCIOpOSE.

e  Komuexius oKCH/IOB.

e Tlomydenue, coOupaHue U pacro3HaBaHUE BOJOPOJA.



e  ['openue Bomopoza.

e  BsaummoneiictBue Bogopona ¢ okcumpom mMeau(1l).

e Komiekius MUHEPATBHBIX KHCIIOT.

e [IpaBuio pa30aBiICHUS CEPOIl KACIOTHL

o  Komnekmust CoJei.

e  Tabnwma pacTBOPUMOCTH OCHOBAaHHIA, KUCIIOT M COJIEH B BOJIC.

e  Hekoroprsle MeTaJIIbI, HEMETAUTBI U COCAMHEHUS KOTMISCTBOM BEIECTBA B | MOJIb.
e Monens MOJIIPHOTO 00BEMa Ira3000pa3HBIX BEIIECTB.

o  Komnekmusi OCHOBaHUH.

JlabopaTopHble ONbITHI

12. TloMmyTHEeHHE U3BECTKOBOM BOJBI NP MPOIYCKAaHUM YIJIEKHUCIIOrO rasa.

13. Tlony4yeHue BoOpoa B3aUMOAEHCTBHEM LIMHKA U COJISTHOM KUCJIOTHIL.

14. PacnozHaBaHue KUCIOT HHIUKATOPaMH.

15. 3MeHeHue oKkpacku HHIMKATOPOB B IIEJIOUHOM cpelie.

16. O3HaKOMJIEHHE C Tnpenaparamu JIOMAIITHEH MM IIKOJIBHOM anTeuKu — pacTBOpaMu IEpOKCUa BOAOpOaa, CHI/IpTOBOﬁ HACTOMKHU HOoJa 1 HalIaTBIPHOI'O CIIUPTa.

I[IpakTyeckne padoTbl
3. [Tonyuenue, cobrpaHue U pacro3HaBaHUE KHCIOPO/A.
4. Tonyuenue, coOupanue U pacrno3HaBaHUE BOJOPOA.
5. IlpuroroBneHue pacTBOPOB COJNEH ¢ X 3aJaHHOM MacCcOBOU JOJEH.
OcHOBHbBIE KJIACCHI HEOPIAHUYECKUX COeIMHEeHU I

O06o611eHue cBeeH il 00 OKCHUaaX, UX KIacCu(pHUKAIMU, Ha3BaHHUAX U CBOMCTBaX. CIOCOOBI MOMYYIEHHST OKCHIOB.
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OCHOBaHI/IH, ux KJIaCCI/ICI)I/IKaHI/IH, Ha3BaHUS U CBOMCTBA. B3aPIMOIIeﬁCTBPIe C KHCJIOTaMH, KHCJIIOTHBIMH OKCHUIaMU U COJIAMH. Paznoxxenue HEPACTBOPUMBIX ocHoBaHHK. CrocoObI NOJIYyUCHUA

OCHOBaHHI.

Kucnorsl, ux knaccudukanms u Ha3BaHwsa. OOmuMe XMMHYECKHEe CBOWCTBA KHCIIOT. B3ammopeifcTBHE KHCIOT C MeTalaMH. OJEKTPOXHUMHYECKUI psi HaNpsDKEHHH MeTaulioB.
B3anmonelicTBre KHCIOT C OKCHIAMH METaUIOB. B3amMmopeiicTBHE KHCIOT C OCHOBAaHMSIMH — peakuus HeWTpanusamuy. BzammoneiicTBue kucior ¢ comsmu. [lomydeHne OecKHCIOpPOTHBIX

1 KUCJIOPOACOACPIKAIIUX KHUCIIOT.

Conu, ux knaccuduKanys U cBoicTBa. B3anMoselicTBre colieli ¢ MeTaiaMu, 0COOCHHOCTH 3TUX peakimii. B3anMonecTBIe coleit ¢ COMsIMH.

I'enernueckue psabl METAJUIa U HEMETAaJLIA. TI'eHeTnueckas cBsI3b MEXKAY KiIaCCaMU HEOPraHNYECKUX BEIICCTB.

JlaGopaTopHble ONBITHI

17. B3anMojelicTBIE OKCHIa KAJIBIUS C BOJIOM.

18. IloMyTHEeHHE U3BECTKOBON BOJBI.

19. Peakius HelTpanu3auy.

20. ITony4yenue ruapoxcuaa meau(Il) u ero B3auMoneicTBIe ¢ KUCIOTOH.

21. Pasnoxenue ruapokcuaa meau(1l) npu HarpeBanum.

22. B3auMopeicTBie KUCIOT ¢ METaJIAMH.

23. B3auMozeicTBiue KUCIOT C COJISIMM.

24. O3HaKOMJICHHUE C KOJUICKIIMEH COJIeH.

25. B3aumogeiictue cynbhara meau(Il) ¢ sxene3om.

26. BzaumozeiicTBue cojeii ¢ COIsIMHU.

27. I'eneTnueckas CBsI3b Ha MIPHMEPE COSMHEHUN MeIH.



IIpakTHyeckue padoThl
6. Pemenue sKkCrieprMEHTAIBHBIX 3a1a4.
Ilepuonuyeckuii 3axkon u [lepuonuyeckasi cucreMa xumuueckux 3jieMeHToB /1. . MenesieeBa u cTpoeHue aroma

EcrecTtBeHHble ceMelCTBa XUMWYECKUX JJIEMEHTOB: 1IEJIOYHBIC W HICJIOYHO3EMEJIbHBIC METAJIbI, I'aJIOICHbI, MHEPTHBLIC (6HaFOpOI[HI>IC) Tra3bl. AM(i)OTepHOCTI). AMC]:)OTepHLIe OKCHUIBI WU

ruapokcubl. KomruiekcHsie comu.
Ortkpsitue J. . MenneneeBsim [leproandeckoro 3akoHa u cozianue uM [leproandeckoit cucTeMbl XUMHUYECKHX JIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHHSI XUMUYECKHUX dIeMeHTOB. OCHOBHBIE CBEACHHS O CTPOSHHWHM aTOMOB. J[OKa3aTelbCcTBa CIIOKHOCTH cTpoeHHs aToMoB. OmbITel Pezepdopna. [lnanerapras

MOJIENb CTPOEHUS aTOMa.
CocTaB aTOMHBIX s7iep: IPOTOHBI, HEUTPOHBI. OTHOCHTENBHASI aTOMHAsI Macca. B3anMOCBSA3b MOHATHH «IPOTOHY, HEWTPOHY», OTHOCHTENbHAsI aTOMHAsI Maccay.
Mukpomup. DnekTpoHsl. CTpoeHHE NEKTPOHHBIX YPOBHEH aTOMOB XUMHUecknX dmeMeHToB NeNe 1-20. TToHsATHE 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

M3orombl. PU3MUECKUil CMBICT CUMBOJIUKU HepHOI[PI‘ICCKOﬁ CHUCTEMBI. COBpeMeHHaﬂ (bOpMyJ'IPIpOBKa Hepnonnqecxoro 3aKoHa. V3MeHeHMsI CBOWCTB AJIEMEHTOB B nepuoaax u rpymmax, Kaxk

(bYHKIUS CTPOSHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB.
XapaKTepuCTHKa IeMEHTa-MeTallla ¥ JIeMEeHTa-HeMeTallla 110 UX HoyioxkeHuto B Ilepronuueckoii cucreme xumudeckux anemenToB . 1. Menzneneena.

JemMoncTpanumn

Paznuunbie hopMbl TAOIUI] IEPHOIUIECKOR CHCTEMBI.

. MonenupoBanue nocrpoenus Ilepuonnueckoit cucremsr . Y. Menaeneesa.
e  Mopnenu aTOMOB XUMHYECKUX 3JIEMEHTOB.

e  Mogenu aToMOB 351eMeHTOB 1—3-T0 nepuoaoB

JlaGopaTopHble ONBITHI.

28. IMony4eHne aMpOTEPHOro TUAPOKCHIA M UCCIIEIOBAHUE €r0 CBOKMCTB.



Xumudeckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE peakuuu

Honnast xuMHu4eckast CBsI3b. HOHBI, 06pa3OBaHHBIC aToOMaMH{ METAJUIOB U HeMeTaioB. CXeMbl 06pa3013aH1/1${ HMOHHOM CBSI3U JUI 6HHapHLIX COC,Z[HHCHPIﬁ. Honnsie KPUCTAJUTUIECKUEC peI_HéTKI/I u

C]:)I/I3I/I“ICCKI/IC CBONCTBa BCUICCTB C 3TUM THUIIOM peH_IéTOK. TlonsiTue o C]:)OpMyJ'IBHOﬁ CAUHUIEC BEIICCTBA.

KoBaneHTHast XuMHu4deckasi CBS3b. aﬂeRTpOHHBIe U CTPYKTYPHBIC CbOpMyJ'ILI. KoBasienrHas HETIOJIsIpHas CBA3b. CxeMbl 06pa3OBaHI/I${ KOBQJICHTHON CBSI3U JUIsA 6I/IHapHI)IX COCHHHGHHﬁ.

MO.HCKyJ'IS{pHBIC 1 aTOMHBIC KPpUCTAJJIUYCCKUE peH_IéTKI/I, ¥ CBOICTBA BEIIECTB C ITHM THIIOM pCH_IéTOK.

DIEKTPOOTPHIIATEIFHOCT. PsNl 3JIeKTpooTpHIATeTbHOCTH. KoBalieHTHast TonsApHas XuMu4eckas CBs3b. [lumomb. Cxembl 00Opa3oBaHHs KOBAJCHTHOH TOJIIPHOW CBSA3W JUIsi OWHApPHBIX

COEHHHGHHﬁ. MOJ'ICKyJ'IH]C)HLIC 1 aTOMHBIC KPUCTAJINTUICCKUE peHIé’TKI/I, CBOMCTBa BCIICCTB C 3TUM THIIOM peH_IéTOK.
Meramaeckass XMMUYECKas CBSI3b M METaJTHYECKast KpuCTaJUIM4eCKas peméTKa. CaoiicTBa BCIICCTB C 9TUM TUIIOM peHJéTOK. EIII/IHaﬂ npupoaa XUMHYECKUX CBSI3EH.
CrerneHb OKUCIICHHUS. CpaBHeHI/Ie CTCIICHU OKUCJIICHHUS U BAaJICHTHOCTH. l'[paBHna pacqéra CTereHel OKUCIICHHS TI0 (bopMynaM XUMHYCCKUX COG}IHHGHI/Iﬁ.

OKUCIIATEIFHO-BOCCTAHOBUTEIIBHBIC peaknuu. OnpeneneHHe CTeTeHEH OKHUCICHUS JUIs 3JICMCHTOB, 06pa3yr0umx BCIICCTBA Pa3HbIX KJIACCOB. Peaknum moHHOTO oOMeHa U OKHCIUTEIbHO-

BOCCTaHOBUTECJIbHBIC pEAKIIUU. Oxkucnuresnb u BOCCTAHOBUTEJ1b, OKMCIICHUE U BOCCTAHOBJICHUE. CocrasiieHue ypaBHeHI/Ii;I OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKL[I/Iﬁ METOAOM JJIEKTPOHHOI'O OanaHca.

JemMoHcTpanun

e  Buneodparments! u cnaiinsl «MloHHasE XUMUUYECKas CBA3bY.

. Komnnekuust BemmecTs ¢ FOHHOW XUMUYECKOH CBA3BIO.

e Mojeny HOHHBIX KPUCTAJUIMUECKUX PELIETOK.

e  Buneodparments u cnaiinpl «KoBaneHTHass XUMHYECKas CBS3bY.

e  Komekuus BemeCTB MOJIEKYIIIPHOTO X aTOMHOTO CTPOCHUSL.

e Mogenu MONEKYISPHBIX M aTOMHBIX KPHCTAIIMYECKHX PEHIETOK.

e  Buneodparments u cnaiiapl «MeTamutnyeckasi XUMHIECKast CBS3b.

e Komnexuus «MeTaisl U CILIaBbD.

e  BsaumoneiicTBue LMHKA C CePOid, CONAHOM KuCnoTol, xmopuaom mean(1l).
e  ['opeHue maruus.

e  B3saumopelcTBuE XJIOPHOM U CEPOBOIOPOAHOM BOJBI.
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JlaGopaTopHbIe ONBITHI

29. MsrororieHue MOJICITH, WUTFOCTPUPYIONIEH CBOMCTBA METAJUTMIECKOHN CBS3H

9 kaace
IloBTOpeHue U 06001eHUE CBeAeHMIT 10 Kypcy 8 Kkilacca
Brunapusie coenmuaenns. OKCHabI coeoOpasyromye U Hecoeoopasyronme. [ mapoKcnabpl: OCHOBaHUs, aM(pOTepHBIe, KUCIOTH. CpeHue, KUCIIbIe, OCHOBHBIE COJIH.

O606Hl€HI/I€ CBC}]CHHﬁ 0 XUMHYECKUX pEaKIUiIX. Knaccmbmcaum{ XUMHUYCCKHX peakunﬁ T10 Pa3JIMYHBIM OCHOBAHUAM: COCTABY U YUCITY PE€arupyroumux u 06pa3yr0mnxc;{ BCIICCTB, TCIJIOBOMY

s dexTy, HanpaBIEeHNIO, N3MEHEHHUIO CTEIICHEH OKHCICHHS JIEMEHTOB, 00pasyIoOINX pearnpylolye BelecTBa, (hase, HCIOIb30BaHNI0 KaTalnu3aTopa.

IlonsTue o CKOpOCTU XAMHYCCKON peakuuu. q)aKTOpBI, BJIMAIOIIUE Ha CKOPOCTbh XUMHYECKHX peakunﬁ: npupoaa pearupyronmx BEIICCTB, MX KOHIEHTpalus, TEMIIEpaTypa, IUIoIadb

CONPUKOCHOBEHUS, HAJIM4Ue KaTanu3aropa. Karanus.
JemMoHcTpanun

e O3HaKOMJIEHHE C KOJUICKI[UAMU METAJIOB M HEMETAIIIOB.

e O3HakoMIIEHHE C KOJUIEKIUSAMH OKCHIOB, KUCIIOT U CONeEil.

e 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH PEaKiy OT MPUPOJIbI PearupyronuX BEeLIECTB.

e 3aBUCHMOCTb CKOPOCTH XHMUYECKOH PEaKLU OT KOHLIEHTPALMU PEarupyIOLINX BEILIECTB.

e 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH peakuuy OT IUIOLIa I COIPUKOCHOBEHHS PearupyroIuX BEIIECTB («KHUILAIINI CI10i»).
e 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH PEaKLiy OT TEMIIEPaTyphl pEarupyrolHX BEeIEeCTB.

JlaGopaTopHble ONbITHI
1. B3aumozelicTBue aMMHuaKa U XJIOPOBOJOPOJA.
2. Peakiust HeWTpanu3aum.

3. Habnronenue TerioBoro agdexra peakiinu HeUTpann3aium.
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4. BzanMozeiicTBIE CepHOM KUCTOTHI ¢ okcuaoM Meau (1I).
5. Pa3no)xeHue nepokcua BOJOPOAa ¢ MOMOLIBIO KaTanasbl KapTodes

6. 3aBUCHMOCTD CKOpOCTH XAMHYCCKON pe€aKkinu OT NPpUPOALI pE€arupyronux BEUIECTB Ha IIPUMEPE B3aPIMOHCI>1CTBPIS{ pacTBOpPOB TI/IOCyJII:(i)aTa HaTpusd U XJIopuja 6ap1/15{, TI/IOCy.HI)(baTa HaTpud U COJISTHOU

KHUCIIOTEL.
7. 3aBUCHMOCTH CKOPOCTH XHMHUYCCKON PEaKIMy OT MIPUPOILI METAIOB TIPH WX B3aUMOJICHCTBHH C COJITHON KHCIOTOH.
8. 3aBUCHMOCTH CKOPOCTH XHMHUYECKON PEAKIMU OT MIPUPOJBI KACIOT TPU B3aMMOJICHCTBHH MX C KEJIC30M.
9. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEaKINH OT TEMIIEPATYPHI.
10. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH pPeaKknH OT KOHIICHTPAIINH.
11. 3aBHCUMOCTH CKOPOCTH XUMHYECKOH PEaKIMH OT IUIONIAIH COMPUKOCHOBEHHSI PEAarupyIOIIIX BEIIECTB.
12. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOM peakLuy OT KaTajau3aTopa.
XuMHYeCKHEe PeakIly B PACTBOPaXx YJIEKTPOJIUTOB

[ousTre 06 SHCKTpOJII/ITI/I‘IeCKOﬁ Jucconyanuu. aﬂeKTpoJ'II/ITBI 1 HEDJICKTPOJIUTHI. MexaHu3M aUCCOLMaliU DJIEKTPOJIUTOB C PA3JIMYHBIM XapaKTEPOM CBSA3U. CrerneHb SHGKT‘pOJ'II/ITI/I‘IeCKof;I

quccounanyy. CHIbHbBIE U ClIa0ble SIEKTPOIUTBL

OCHOBHbBIE TOJOKEHUSI TEOPUH AJICKTPOIUTUYECKOI aucconnanuu. Kiaccudukanus HMOHOB M MX CBOWCTBa. KHCIIOTBI, OCHOBAaHHS U COJNM KaK ANIEKTPONHTHL. WX Kiaccudukanms u

Jucconuanus.

O0ue XMMUYECKHe CBOMCTBA KHCIOT: U3MEHEHHE OKPAacKH WMHIMKATOPOB, B3aMMOJEIHCTBHE C METaJUIaMH, OKCHAAMU M THAPOKCHAAMH METAJUIOB U COMSMU. MONEKyaspHble U WOHHbBIE

(TIoNHBIE U COKpALIEHHBIE) YPaBHEHHS PeaKIMid. XUMUUECKHIA CMBICIT COKPALIEHHBIX YPaBHEHUH. Y CIIOBUS MIPOTEKAHUS PEAKLUI MEX Ty JIEKTPOIUTaMH 10 KOHIA. Psi1 akTHBHOCTH METaIOB.

OO01Me XUMHUYeCKUe CBOMCTBA IIENIOUEH: B3aMMOJCHCTBUE C KHCIOTaMH, OKCHIAMU HeMeTaiuioB, coisiMu. OOIue XMMHYECKHe CBOWCTBAa HEPACTBOPHMbBIX OCHOBAHUIA: B3aUMOJCUCTBUE C

KHCJIOTaMH, Pa3JoXKEeHUE IPH HarpeBaHUH.

O01e XMMUYECKHe CBOMCTBA CPETHUX COJIEH: B3aUMOACHCTBHE C KUCIOTaMU, IE0YaMH, COMSIMU M MeTallIaMU. B3anMo/ielicTBIe KUCTIBIX COJIEeH CO HIeTI0YaMu.



Tanponus, kak 0OMEHHOE B3aMMOJICHCTBUE CONIEH ¢ BOJOH. [ Mapomi3 comu CHITFHOTO OCHOBAHUS | CIIA00i KUCIOTHL. [ MAPOIN3 colty c1aboro OCHOBaHUs U CHiIbHON KucioThl. [1Ikama pH.
CBoiicTBa KUCIIOT, OCHOBAHHM, OKCHJIOB U COJICH B CBETE TEOPUH IEKTPOIUTHUYCCKON JIUCCOIMAIIIH U OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKITUIA.
JemoHcTpanuu.

e  UcnbITaHue BEIIECTB M UX PACTBOPOB HA DJIEKTPOIPOBOIHOCTb.

e 3aBHCHMOCTbH AJICKTPOIPOBOJHOCTH YKCYCHO# KHCIIOTBI OT KOHIICHTPAIIMH.
e  JIBW)KEHHE OKPAIIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

e  OmnpezeneHue xapakrepa cpe/ibl B pacTBOpax COJeH.

JlabopaTopHble ONbITHI.

13. JTuccormanys cnadblX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.
14. I3MeHeHue OKpacku MHIMKATOPOB B KUCIOTHOMH cpene.

15.Peakuus HeHTpanu3aluy pacTBOpa LIEIOUH Pa3InYHbIMU KUCIOTAMU.
16. Tlonyuenue runpoxcuzaa menu(1l) u ero B3auMonecTBIE C pa3IMYHBIMU KUCIOTaMH.
17. B3auMoaeHCTBHE CHIBHBIX KUCIOT ¢ okcuaoM meau(1l).

18-20. B3anmMozeiicTBIE KUCIOT C METaJUIaMU.

21. KauecTBeHHast peakiys Ha KapOOHAT-HOH.

22. Ilomy4yeHue cTynHS KPEMHHUEBOW KUCITIOTHI.

23. KauecTBeHHast peakiisi Ha XJIOpH/I- WIH CYIb(aT-nOHbI

24. VI3MeHeHre OKpacKH WHAUKATOPOB B LIEJIOYHOHN cpele.

25. BzauMozeiicTBIE LIeT0Uei ¢ YIIeKUCIBIM ra30M.
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26. KayecTBeHHas! peakiys Ha KaTHOH aMMOHHUSL.
27. Tlonyuenue ruapokcuaa meau(Il) u ero pasnoxeHue.
28. BzauMoeiicTBrEe KapOOHATOB ¢ KUCIOTAMH.
29. INomy4enne ruapokcuaa xenesa(Ill).
30. B3anmopeiicTBre xene3a ¢ pactBopoM cynbgara memu(1l)
IIpakTH4eckne padoTbl
1. CBoifcTBa KUCIIOT, OCHOBaHH, OKCHIOB U COJIEH B CBETE TEOPHH AJIEKTPOIUTHUECKON ICCONMANINH ¥ OKHUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIit

HeMmeTa/utbl 1 MX COeTMHEHHUST

CTpOGHI/Ie aTOMOB HEMETAJIJIOB U UX II0JIOKCHHUE B Hepnozmqecxoﬁ cucreme. Psi DJIEKTPOOTPULATEIIBHOCTH. KpI/ICTaJ'lJ'lI/I‘-ICCKI/IC peménm HEMETAJJIOB — ITPOCTBIX BEIICCTB. A.]'[J'[OTpOl'[I/ISI ueé

NPpUYUHBIL. DuznyecKre CBOMCTBa HEMETAJLIOB. OGH.[I/IG XUMHUYECKHE CBOMCTBA HEMETAJJIOB: OKUCIUTENIbHBIC U BOCCTAHOBUTEIIbHBIE.

raJ'IOFCHLI, CTPOCHUE HX aTOMOB U MOJIEKYJI. ®dusnyeckue U XMMHYECKHE CBOMCTBA TraJIOrCHOB. 3aKOHOMepHOCTI/I W3MEHEHHUSI CBOWMCTB rajIOT€HOB B 3aBUCHMMOCTH OT HX TIOJIOXXCHHUS B

Hepnozmqecxoﬁ cucreme. HaxoxxeHue rajoreHoB B IpUpoAE U UX IOJTYy4YCHHUEC. 3HaueHue u TNPUMEHEHHE I'aJIOI'€HOB.

I"aroreHOBOOPOBI M COOTBETCTBYIOIINE UM KUCIOTHI: IUIABUKOBAsI, COJIsIHAsI, OPOMOBOOPOIHAS, HOA0BOOpoIHas. [anoreHupl. KayecTBeHHbIC peakuuy Ha rajloreHu1-uoHsl. [IprumMeneHne

COEZIMHEHHUH TaJIOr€HOB M MX OMOJIOrHYecKas pollb.
OO01as xapakreprcTrka aneMeHToB VIA—rpymmsl. Cepa B ipupose U e€ monydeHue. AJIOTPOIHbIe MOJU(UKALIUK CePbl U X CBOWCTBA. XMMHUYECKUE CBOMCTBA CEphl U €€ IPHMEHEHHE.
CepoBo0pO/I: CTPOCHUE MOJIEKYIIbI, (PU3UYECKUE U XMMUUECKUE CBOWCTBA, mony4deHue U 3Hauenue. CepoBonopoanas kucinora. Cynbpuiabl u ux 3Ha4deHue. JIIoMHUHODOPBL
Okxcup cepoi(IV), cepraucrast kucnora, cynbursl. KadecTBeHHas peakuust Ha Cyab(QUT-UOH.

Oxcup cepoi( V), cepras kuciora, cynbdartsl. Kpucrannoruapatel. KadecTBeHnHas peakims Ha Cylb(par-HOH.
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CepHaﬂ KHUCIIOTa — CHJIbHBIN OJICKTPOJIUT. CaoticTBa pa36aBJIeHHOI71 cepHoﬁ KHCJIOTHI, KaK TUIMYHON KHCJIOTHI: B3aUMOJIECHCTBUE C MCTaJlllaMH, OCHOBHBIMU U aM(bOTepH])IMI/I OKCHJIaMH,

OCHOBaHUSIMU U aM(I)OTepHI)IMI/I TUAPOKCHUAaMHU, COJISIMU. KauecrBennas pcakuyd Ha Cyﬂb(l)aT-I/IOH.

O6u1a${ XapaKTCPUCTUKA 2JIEMEHTOB VA-prHHBI. ABOT, CTPOCHUE aTOMa U MOJICKYJIbI. Du3ndeckre U XMMHUYECKHE CBOWCTBA U NPpUMEHCHUE a30Ta. A3zor B IpUupoac u €ro ounonornyeckas

pOJIB.

AMMI/IaK, CTPOCHUE MOJICKYJIBI U (1)I/I3I/I‘ICCKI/IC CBOICTBA. AMMMaYHas BOJa, HaHIaTBIpHLIfI CIIMpT, rygpar aMMHaka. HOHOpHO-aKHCHTOpHHﬁ MCXaHU3M 06p330BaHI/I${ KaThoOHa aMMOHM.

BoccraHoBuTENbHBIE CBOICTBA aMMHuaka. Coill aMMOHHS U UX MpuMeHeHne. KauecTBeHHast peakius Ha KATHOH aMMOHHSI.
OkcHyIBI a30Ta: HEecoJIeo0pa3yroliie U KUCIOTHEIE. A30TUCTas KHCIIOTa ¥ HUTPHUTEL. A30THas KUCIIOTa, e€ MOoydeHne U cBokcTBa. Hutpatel.
®doctop, crpoenue aroma u amtorporus. Dochunpr. ochun. Oxenn pocdopa(V) u opropocdopHnas kuciora. Gocharer. DocdopHbie ynodperuns. MHCEKTHINABL

OO0liast XapakTeprCTHKa 3eMeHTOB [V A-rpyrisl: 0COGEHHOCTH CTPOSHHUS aTOMOB, IPOCTHIX BEIIECTB U COCAMHEHHUI B 3aBHCHMOCTH OT MOJIOKEHHs 3JeMeHTOB B IleprHoquueckoii cucreme.
Vrnepon. AmnorponHsie MomudUKaimu: anmas, rpadur. AMOpQHBIH yriepoq M ero copra: caxa, aKTHBHPOBaHHBIN yroiib. AjcopOims. XHMHUYECKHE CBOWCTBAa yriepoaa. KokcoXxMMHuecKoe

MIPOU3BOACTBO M €ro MPoxyKIws. KapOoupL.

Oxcup yraepopa(Il): crpoenne Monekyinsl, moiaydenue u ero cBoicrBa. Oxcua yriepona(IV): crpoeHne Monekynbl, MOJNyYeHHE U €ro CBOKWCTBA. YroibHas kuciora. Coiau YroibHOM

KHCJIOTBI: Kap60HaTLI " FI/I,I[pOKap6OHaTLI. TexHuueckas v NUILEBas COJA.
HeOpFaHI/I'-ICCKI/IC 1 OPraHUYCCKUE BEIICCTBA. y}"J’I@BOI{OpOI[I:I. XuMHUuecKoe CTPOCHUE OPraHNYCCKUX BEIIECTB, KaK NOPAIOK COCAUHEHMS aTOMOB B MOJICKYJIE I10 BaJICHTHOCTH.

MeraH, 3TaH, Kak MpejeNbHbIC YIJICBOAOPOIbI. JTHICH W aleTWISH, KaK HempenesibHble (HEHACHIIICHHbIC) YriieBoJopoabl. ['opeHue yrieBomopoaoB. KadecTBeHHble peakiMu Ha

HETIPEACIIbHBIE COCAUHCHMS.

DTUIIOBBIA CIUPT, €ro MONydeHHe, NpUMEHEeHHe U (Qu3HoNorudeckoe aedcTBHe. TpEXaTOMHBIA CHHPT rinlepuH. KauecTBeHHas peakuusi HAa MHOIOATOMHBIC CHHUPTHL. YKCyCHas —

IpeJICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.
Kpemuuii, ctpoenue ero atoma u cBoiictsa. Kpemuuii B mpupoae. Crmmiuet 1 cunad. Oxeun kpeMuusa(IV). Kpemuuesas kucnora u e€ conu.
ITpousBoacTBO CTEKNa U IieMeHTa. [IpoayKIMs CHIIMKaTHON MPOMBIIIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuc. Onruyeckoe BOIOKHO.

Hewmerannb! B npuposne. ®pakijoHHast IEPEroHKa XHUAKOT0 BO3/1yXa Kak Crocol MoimydeHHs KUCIopo/a, a3oTa, aprona. [Tomydenue dochopa, kpeMHuS, Xi10pa, Hoja. DIEKTPOIU3 PacTBOPOB.
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HonyquI/Ie cepHoﬁ KHCJIOTBI: CI)IpLé, XUMHU3M, TEXHOJIOTUYECKasd CXeMa, METOA KHUIIALICTO CJIOS, IMPUHIIUIILI TeHJ'IOO6MeHa, IIPOTHUBOTOKA U HUPKYISIUHA. OJ'IeyM. HpOI/I3BOZ[CTBO aMMHUaKa:

CI)IpI)é, XUMHU3M, TEXHOJIO'MYECKas CxeMma.

JemoncTpanun

e  Komiekuust HeMeTamioB.

e  Moneny KpUCTAUINIECKHUX PEIIETOK HEMETAJIOB: aTOMHbIE ¥ MOJIEKYJISIpHEIE.
e (O30HATOpP W MPUHIIAIEI €T0 PAOOTEHI.

e [‘opeHHe HEMETAJIOB — IPOCTHIX BEIIECTB: cephl, hocdopa, IpeBeCHOTo yriIs.
e OOpas3Ipl raJIOreHOB - MPOCTHIX BEIIECTB.

e  BsaumoneiicTBue rajJoreHoB ¢ MeTaJUIaMH.

e  BrITecHeHue xsopa GpOMOM HIIH HOJa U3 pAaCTBOPOB HX COJeit

o  Komiekuust NprpoiHBIX COSIMHEHUH XJI0pa.

e  BsaumoneiicTBue cepsl ¢ MeTaNIaMH.

e  [opeHue cepsl B KHUCIOPOIE

o Komnekims cynbGuaHbIX pya.

e  KauecrBeHHas peakuus Ha cyib(ua-non

e OOecrBeunBaHUE OKPAILCHHBIX TKAHEH 1 IIBETOB CEPHUCTBIM Ia30M.

e  BsaumoneiicTBue KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEJIBIO.

. OOyrinuBaHue OPraHMYECKHUX BEIIECTB KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIOTOM.
e Jluarpamma «CocTaB BO3qyXay.

e  Buneodparments! u cnaiinpl «[Itnusu 6a3apbi».

e Tlomyuenue, coOupaHue U paclioO3HABAaHUE AMMMAKA.

e  PasnoxeHue OMXpoMaTa aMMOHUSL.

e  BsaumoneiicTBUEe KOHLIEHTPUPOBAHHONW a30THOM KHCIOTHI C MEJIBIO.

. I'openue uépnoro nopoxa.

e  PasnokeHue HUTpaTa Kajlusi U TOPEHUE JPEBECHOTO YrojbKa B HEM

e OOpas3ipl MPUPOIHBIX coequHeHu dhocdopa.



I'openne pochopa Ha BO3AyXE U B KUCIOPOJE.
[Nomy4enue 6emoro ¢ochopa 1 UCTIHITAHKE €TI0 CBOICTB
Komneknus «O0pasifbl IpUPOAHBIX COSAUHEHUH Yriepoaa»

[oprper H. JI. 3enuuckoro. [ornonienre akTHBIPOBAHHBIM YIIIEM PaCTBOPEHHBIX BEIIECTB HIIM I'a30B.
YcrpolicTBO IpoTHBOrasa.

Mopenu MOJIEKyIT MeTaHa, 3TaHa, STHICHA U alleTHIICHA.

BsanMoneiicTBre 3THIIEHA ¢ OPOMHOW BOJIOI M PaCTBOPOM MEpMaHTaHATa KaJTHs.
OO01mme XMMHYECKe CBOWCTBA KHCIIOT HA TPUMepe YKCYCHOH KHUCITOTHI.
KavecTBeHHast peaknysi Ha MHOTOATOMHBIE CITUPTEL.

Komnexuust «O6pa3nbl MPUPOTHBIX COSTNHEHUH KPEMHHSD).

Komnnexuust cTexia, KepaMHUKH, IEMEHTa U N3ACIUI U3 HUX.
Komnexuust mpoayKuny CHIMKaTHOW IPOMBIIUICHHOCTH.
Buneodpparments! u cnaiins! «[Ipon3BoACTBO CTEKIIA U IIEMEHTaY.
Komnekius «[IpupoaHble COeIMHEHNS HEMETAILIOBY.

Buneodparments! u cnaiinpl «PpakioHHas EPEroHKa KHIKOro BO3AYXa»

BI/I,E[CO(I)paFMCHTLI U CITai bl «HOJ’Iy‘IeHI/Ie BOOpOAa, KUCIOpOAa U raJIOr€HOB 3JIEKTPOJIUTUYCCKUM CIOCOOOMY.

Mozenu anmaparoB IJIst IPOU3BOJCTBA CEPHOH KHCIIOTHI.
Mopenp KUISIIEro Closl.

Mozenb KOJIOHHBI CHHTE3a aMMHaKa.

Buneodpparments! u cnaiins! «[Ipor3BogCcTBO CEPHOM KUCIOTBI.
Bupeodpparments! u cnaiinst «[Ipon3BoacTBO aMMHaKay.

Konnexuus «Cripb€ 1715 OMy4EHHS CEPHOI KUCIOTBI».

JlaGopaTopHble ONbITHI

31. Pacrio3HaBaHue rajaoreHu/I-HOHOB.

32. KauecTBeHHbIE peaKiiy Ha CYIb(aT-HOHBI.

33. KauecTBeHHas peakius HA KATHOH AMMOHHUSL.

23
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34. XumMudeckue CBOWCTBA a30THON KUCIIOTBHI, KaK MEKTPOIIHTA.
35. KauectBeHHsIe peakiy Ha (ocdar-HoH.
36. IlomydeHne 1 CBOWCTBA YrOIBHOW KHCIIOTEL.
37. KauecTBeHHas peakiysl Ha KapOOHAT-HOH.
38. TIpomyckaHue YrJIEKUCIOro ra3a yepe3 pacTBOp CHIMKATa HATPHs.
IIpakTH4eckne padoTbl
2. V3yyeHue CBONCTB COJISTHOW KUCIIOTHI.
3. V3y4yeHne CBONCTB CEpHOMN KHUCIOTHI.
4. IlomydyeHne aMMHaKa U U3y4€HNE €r0 CBOMCTB.
5. ITonyueHue yriaekucaoro ra3a u U3ydeHue ero CBOMCTB.
MeTa/lIBI B MX COCTHHEHUS

[onoxxenne meramnoB B Ilepuoguueckoid cucreme xumuyeckux anementoB J[. V. MenpaeneeBa, cTpoeHHE MX aTOMOB M KpPHCTaJUIOB. Meramanyeckas CBs3b U METAIMYECKas KpUCTaJUIMYecKast

pemérka. dusnueckue cBOMCTBA METAJUIOB: 3IEKTPO- ¥ TEILIONPOBOAHOCTD, OTPAXKAIOLIAS CIIOCOOHOCTD, INIACTHYHOCTh. CIuIaBbl YEPHBIE U LIBETHBIE.
Merannbl KaK BOCCTAHOBUTEIH. DJIEKTPOXUMUYECKUH psill HAaNpsDKeHUH. B3anmoneiicTBue MeTasioB ¢ HeMeTalJlaMu, OKCUIaMH, KUCIIOTaMH, COJISIMU. ATFOMUHOTEPMHUSL.

CTpoeHHe ATOMOB U NPOCTBIX BEUIECTB LICJIOYHBIX METAJJIOB. 3aBUCUMOCTh (I)I/ISI/I‘-IeCKI/IX 1 XUMHUYECKUX CBOMCTB IICJIOYHBIX METAJJIOB OT 3apsAA0B AACP UX aTOMOB. OKCI/I,Z[BI U TUAPOKCHUABI HICJIOYHBIX

METAaJUIOB, UX MOJy4eHHEe, CBOICTBA, IpUMEHeHre. BaxkHeie cou eNT0YHbIX METAJUIOB, X 3HAUEHNE B KUBOM U HEXKHBOW NPUPOJIE U B )KU3HU YEJIOBEKA.

CTpoeHHe ATOMOB U INPOCTBIX BELICCTB HICJIOYHO3EMEIIBHBIX METAJLIIOB. 3aBUCUMOCTH CI)I/I3I/I‘1ICCKI/IX M XMMHYECKHX CBOWMCTB HICJIOYHO3EMEJIBHBIX METAJJIOB OT 3apsAJ0B sA€P WX aTOMOB. OKCI/IZlbI u
TUAPOKCUIBI MICTIOYHO3EMEIIBHBIX METAJJIOB, UX MOJIY4YE€HUE, CBOMCTBA U NPUMEHEHUE. Baxueiimme conu mEI0UHO-3eMETbHBIX METAJIJIOB, UX 3HAYEHUEC B MPUPOAC U XKHU3HU YCIIOBEKA. Kap6OHaTI>I u

TUIPOKapOOHATHI KaIbLIHU.



JKEcTKOCTh BOJIBI: BpEMCHHAs U IOCTOSIHHAS. CriocoObt YCTpaHCHUSA BpeMeHHOﬁ wectrocTr. CrocoOb! YCTpaHCHUS TIOCTOSTHHOM KECTKOCTH. VIOHUTHI.

COGZ[I/IHCHI/ISI AJIIOMHUHUA B TIPpUPOIC. Xumuyeckne cBOHCTBa amtoMuHUS. OCOOECHHOCTH OKCHJla U THAPOKCHJa aJIFOMUHHSA KakK aM(bOTCpHI)IX COGHHHCHHﬁ. Baxneimme conmm amroMUHUS (XJ'IOpI/III,

cynbdar).

OcobeHHOCTH cTpoeHMs1 aToMma jkenesa. JKeneso B mpupone. Baxneiimme pynsr xene3a. Okcnael 1 ruapokcunst skene3a(ll) u xemesa(Ill). Conn xeneza(Il) n sxenesa(Ill). OGHapyxeHHe HOHOB

KaTHOHOB K€JI€3a B paCTBOPE. 3HaucHue COEIMHEHUH Keye3a.

Kopposus xuMurdeckast ¥ JIeKTPOXUMUYECcKast. 3all[UTa METaJUIOB OT KOPPO3UH.

Meraimiet B npuponae: B CBOGO}IHOM BHJIC U B BHJIC COCZ[HHCHHﬁ. TlonsTue o METAJUTYpIrum. qépHaH " IIB€THAsA METAJIITyprus. I_II/I]:)OMe’T{:U'lJ'ly]f)l"I/ISI7 ruAPpOMETAITYPrus, JICKTPOMETAITYPI U, ,Z[OMCHHBIﬁ

Tpouecc. Hepepa60TKa YyryHa B CTaJlb. 9HeKTp0J’IH3 paciiiaBoB.

JlemoHcTpanun

e  BsaumoneiicTBue HaTpus, JIUTHUS U KaIbLUS C BOJOM.

e  ['opeHue HaTpHsl, MaTHUSA U JKENIE3a B KHCIOPOJIE.

e  Bcmbllka TEPMUTHOM cMecH.

e  BzauMoselicTBHE cMecH TIOPOIIKOB CEPBI U HKeNe3a, IIMHKA U CEPhI.

e BsauMogelicTBHE aTIOMHUHUS C KUCIOTaMH, ILEJI04YaMU U BOAOM.

. BsaumozeiicTBue xene3a U MEAU C XJIOPOM.

e  BzaumoselicTBue MeaH ¢ KOHIIEHTPUPOBAHHOW CEPHOI KUCIOTOM M a30THOW KHCIIOTO# (pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOM).
e  Oxpacka MIaMEeHH COEIMHEHUSIMU IETOUHBIX METAJIOB.

e  Oxpacka IIaMeHH COEJUHEHUSIMU LIETOYHO3EMENbHbBIX METAILIOB .

e  [ameHue U3BECTH BOJOM.

e  [lomydenue xEcTKON BOABI B3aUMOJCHCTBUEM YTIIEKHCIOTO C M3BECTKOBOM BOJIOM.
e  VcrpaHeHHe BPEeMEHHOM HKECTKOCTH KUILSTYCHHEM U J00aBKOM COMbI.

. VYcrpaHeH#e MOCTOSHHOM KECTKOCTH 100aBKOW COJIbI.

e VOHUTHI ¥ NPHHLIMII UX IEUCTBHS (BUACOPPArMEHT).

e Komexkuus NpUpoJHBIX COeTUHEHUH aTfOMUHHUS.
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e  Buneodparments! u crnaiapl «OKCHI aTIOMUHHS B €T0 MO (DUKAIIII».

e  [lomydenne am(poTepHOTrO rHAPOKCHIA ATIOMHUHHMS U FICCIEJOBAHUE €T0 CBOMCTB.

e  Komnexuus «XUMUYECKUE HCTOUHUKH TOKa».

e  Pe3ynpTaThl JUIUTENBHOIO KCIEPUMEHTA 10 U3YYEHUIO KOPPO3UH CTAJIBHBIX U3/IEIHUN B 3aBUCUMOCTH OT YCIIOBUH IPOLIECCOB.
e  Boccranosnenne menu u3 okcuza meau(1l) Bogoponom.

. BuneodpparmenTs! u cnaiing! «[[pon3BoACTBO YyryHa M CTAIIN.

e  BuneodparmenTs! u cnaiapl «31enust U3 4yryHa U CTaim.

e  Buneodparments! u cnaiapt «IIpou3BOACTBO ATIOMHUHHSY.

JlabopaTopHble ONbITHI
39. BzaumopeiicTue xenesa ¢ pacrBopoM cyibgpata meau(1l).
40. ITony4yeHue U3BECTKOBON BOABI U OIBITHI C HEH.
41. Mony4enne ruapokcuo xxene3a(Il) u (I1I).
42 KadecTBeHHBIE PEaKIMU HA KATHOHBI XKeJle3a.
I[IpakTHyeckne padoTbl
6. [TonyueHnue xecTKOW BOJIBI M CIIOCOOBI €€ YCTPaHEeHHsL.
7. PemieHne 3KkcepUMEHTAIbHBIX 3aa4 110 TeMe «MeTaiby.
XuMus 1 OKpyKaouas cpeaa

CrpoeHne 3eMiu: siIpo, MaHTHsI, 3eMHasi KOpa, UX XUMu4Yeckuii cocta. Jlutocdepa u e€ xumudeckuii cocraB. Munepansl. Pynpr. Ocagounsie mopossl. [lone3Hble rckonaemMbie. XUMUYECKUI COCTaB

rugpocdepbl. XuMHUIECKHI cOCTaB aTMOC(HEpBI.

VICTOYHMKM XMMHYECKOTO 3arpsi3HeHHs OKpyXaromieil cpespl. [700anbHbIe HKOJIOrMYEcKUe MpoOIeMbl YeloBeuecTBa: MapHUKOBbIH 3()(HEKT, KUCIOTHBIC 0N, 030HOBBIE ABIPHL. MeKIyHaporHoe

COTPYIHHYECTBO B 00JIACTH OXPaHbI OKPYKAIOLIEil Cpe/bl OT XUMUYECKOT0 3arpsi3HEHUS. «3eNnEHas XUMUA».
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JemoncTpanun

e  Buneodparments! u cnaiinpl «CtpoeHne 3eMid U e€ XUMUYECKHIA COCTaBy.

e Koiekuust MUHEpaIoB U TOPHBIX OPO/.

° Komnekuust «Pynsl MeTamiony.

e Buneodparments! u cnaifapl «[J106abHBIEC IKOIOTHYECKHE TIPOOIIEMBI YEJIOBEUECTRAY.

JlabopaTopHbie ONbITHI
43. N3yuenue rpaHuTa.
O0o0menne 3HAHMIA 10 XHMHH 32 KyPC OCHOBHOI1 IIK0IbI. [Toaroroka k OCHOBHOMY rocyiapCTBEHHOMY 3K3aMeHy

CTpOGHI/Ie aroMa B COOTBCTCTBHUH C ITOJIOKECHUEM XHUMHUYCCKOI'O 3JICMCHTA B Hepnozmqeacoﬁ CUCTEME. CTpOGHI/Ie BEIICCTBA: XUMHUYECKas CBA3b U KPUCTAIIINYECKUE peHJéTKI/I. 3aBUCHMOCTh CBOICTB
06paBOBaHHHX 3JIEMEHTAaMU IIPOCTHIX BEIIECTB (MeTa.]'[.]'[OB, HEMCTAJIJIOB, 6nar0p011m>1x FaSOB) OT ITOJIOKCHHS DJICMCHTOB B Hepnonnl{ecrcoffl cucreme. Tunosorus HEOPraHN4Y€CKUX BEIIECTB, ACJICHUC UX

Ha KJIaCChl U TPYIIIIBI. npeI[CTaBI/ITeJ'[I/I.
HpI/BHaKI/I 1 YCJIOBHA NIPOTEKAHUSA XUMHUYECCKUX peaKL[I/Ii;I. Tunonorus XUMHYECKUX peammﬁ I10 pa3INIHbIM OCHOBAHUSM. Peaxiu nonxoro obmeHa. OKHCITUTEILHO-BOCCTAHOBUTEIIBHBIC peakuuu.

XUMHYECKHE CBOMCTBA INPOCTBIX BELICCTB. XapaKTepHLIe XUMHYECKUE CBOWCTBA coneo6pa3y10n_mx OKCHUIOB, THAPOKCUIOB (OCHOBaHHﬁ, KUCIIOT H aM(i)OTepHLIX FI/IZ(poKCI/IZ[OB), coJei.
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IIpumepHoe TeMaTHUYECKOE IVIAHMPOBAHME Kypca 8 kiiacca

(2 4 B Hene10, Beero 70 4, U3 HUX 6 4 — pe3epBHOE BpeMsi)

Homepa OcHoBHoOe cogep:kaHue
XapaKkTepHCTHKA OCHOBHbBIX BH/I0B JIeATEIbHOCTH 00y4alommxcs (Ha
YPOKOB Tema ypoka . .
YPOBHE Y4eOHBIX JeicTBUI)
yYpoKa
8 Kkurace
HavanbHble NOHATHSA ¥ 3aKOHBI XuMuH (20 4)
1 Ipenmer xumun. Pomp | Tena u BemectBa. CBoicTBa BemeCTB. DTANIOHHBIE (PH3NYECKHE CBOMCTBA Obvsicusimp, 9TO TPEMETOM H3y4YEHHs XUMHH SBISIOTCS BEIIECTBA, MX
XHMUH B )KH3HH YeJI0BEKa BemiecTB. Marepuansl ¥ MarepuanoBeleHHe. Poidb XMMHH B JKH3HH | CBOWCTBA M WX NPEBPAILEHHUS.
coBpeMeHHoro obmecrsa. OTHoIIEHHE 00IIeCTBa K XUMHHU: XeMODWIHS 1
Paznuuamye Tena n BellecTBa, BEIIECTBA U MaTEPUATIbL.
xemo(oousl.
o Yemanasnueams  TMPUUNHHO-CIIEICTBEHHBIE CBSI3M  MEXKAy CBOMCTBaMU
Jemoncrpanmnn. Koniekiys MaTepuanoB U U3AETUNA U3 HUX.
BEILECTB U UX NPHMEHEHHEM
JlaGopaTopHbie onbIThl. 1. O3HakoMJeHHE C  KOJUIEKLHUEH
o Xapaxmepuzosams TIOTOKHUTENbH, U OTPHUIATEIBH OJlb XUMHH B
71ab0paTOPHON MOCY b P P yio P yiop
JKM3HU COBPEMEHHOTO OOIIECTBA.
Apeymenmuposams CBOE OTHOLICHHE K XeMOGWIHH 1 XeMo(oOouu.
2 Mertozpl H3y4eHUs] XUMUH Merons! u3ydenus xumun. Habmonenue. Dxcniepument MozgenupoBanue. | Xapakmepuzoéams OCHOBHBIE METOABl H3YYEHUS €CTECTBEHHO-HAYYHBIX
Mopenu MaTepuanbHble U 3HAKOBBIE WM CHMBOJIBHBIE. JUCIUIIINH.

Jemouncrpauuu. Mozenu, UCTIONb3yeMbIe Ha YPOKax (BU3HUKH, OHOIOrHU U

reorpapun. OOBbEMHBIE ¥ MIAPOCTEPIKHEBBIE MOIETH HEKOTOPBIX

TIpugooums puMepsl MaTepHUAIbHBIX U 3HAKOBBIX HJIM CUMBOJIBHBIX MOZIENEH,

UCIONIb3YEMbIX Ha ypOKax (hU3HMKH, OHOIOrHH U reorpaduu.
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XUMHYCCKHUX BCIICCTB. MOIICJ'II/I KPUCTAJUIUYECKUX peH_IéTOK

Cobupamb 00bEMHBIC H IAPOCTEPIKHEBBIC MOJICTH HEKOTOPBIX XUMAYECKUX

BEIIIECTB

AFpCFaTHLIe COCTOSAHUA

BCUICCTB

T'azel. XKuakoctu. TeEpapie BemiecTBa. B3aumuble nepexonbl MexXAy

arperaTHbiIMi  COCTOSIHUAMHKU  BCHICCTBA: BO3I'OHKa (Cy6III/IMaL[I/I$I) n
I[eCy6J'II/IMaLII/I5{, KOHJCHCalus u nucnapeHue, KpUucCTajii3anus n
TIJIaBJICHHUC.

Jemoncrpauuu. Cobupanue npubopa Iyl MOMydeHHs rasa W IpoBepKa
€ro Ha TepPMETHYHOCTh. BO3rOHKa CYXOro JibJa, HOJa WM HadTaliHa.

ATpeFaTHBIe COCTOSAAHHS BOJIBI.

JlaGopaTopHble onbIThI. 2. [IpoBepka npudopa Iyl NOMyYeHUs Ta30B Ha

TEePMETUIHOCTDH

Paznuuams TPpU arpe€raTHbIX COCTOSTHUA BEIIECTBA.

Yemanasnueams B3aumocBsizn MEXIY HUMH Ha OCHOBC B3aHMMHBIX IIEPEXOI0B.

Humocmpuposams 3TH Iepexo/ibl PIMEPaMHU.

Habmooams XAMWYECKAH OJKCIEPUMEHT W OJeriamb BBIBOIBI HA OCHOBE

HaOII0AeHNI

[pakTuyeckas padora 1

3HAKOMCTBO ¢ J1a00paTOPHBIM 000pyIOBaHUEM.

HpaBI/ma TEXHUKH 0€30MacHOCTH npu pa60Te B KaOWHETE XUMHH.

Hexotopsie Buibl pador.

OO0Hapy»)eHHe IPOAYKTOB ropeHusl napad)uHa v BIUsHUE BO3/1yXa Ha

TOpEHHE CBEUH

Pabomamye ¢ nabopaTopHbIM 000PYIOBaHHEM M HArpeBaTebHBIMH IPHOOpaMU

B COOTBETCTBHUU C IpaBUIaMH TEXHUKH 0C30MacHOCTH.

Buinoanams npocreiiline MaHUIY/IALMU C J1a00PATOPHBIM 00OPYIOBAaHHEM: C

71a00pPaTOPHBIM LITATHBOM, CO CIIMPTOBKOMN

Jomarauii sxcriepument 1

Habmronenue 3a ropseii cBeuoit

®du3ndecKue SABICHUS IIpU TOPEHUU CBEYHU.

CTpoeHue mIaMeH! CBeYr

BnusiHue Bo3myxa Ha ropeHHe cBe4n

Buinonnsame 6e30macHble B JOMAIIIHUX YCIIOBUAX SKCIICPUMEHTHI, IIPOBOAUTH

Ha6.]'I}O,IleHI/I$I 3a TOPECHUEM CBEYU

Odghopmnsime OTYET O MPOJETAHHON pabOTe C UCIIOIB30BAHUEM PYCCKOI'O SI3bIKA

" A3bIKa XUMHHU
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Duszndeckue sSBICHUS B

XHUMHH

Omnueckue sBICHUSA. UMCTHIE BEIIECTBA W CMECH. | OMOreHHBIE |
rereporeHHeie cMecu. CMecH ra3000pa3Hble, xxuakue U TBEpabIe. CrocoOs
pa3lieNieHust CMeceil: TeperoHka, WIM JUCTWULINHS, OTCTanBaHUE,
(buIbTpOBaHWE, KPHCTAJUIM3AIMS WM BBIIApHBaHUE. Xpomarorpadusi.
IIpuMeHeHne 3TUX CTOCOOOB B JTAOOPATOPHON MPAKTHKE, Ha MPOM3BOJCTBE

U B OBITY.

JemoncTpauuu. PasneneHue IByX HECMEIIMBAIOIIMXCS SKHIKOCTEH ¢
MIOMOLIBIO JIETUTENLHON BOPOHKH. JIUCTHIIATOpP U ero pabora. Y cTaHOBKa
st GunbrpoBaHus M e€ pabora. YCTaHOBKA i BbINApHBaHUA U €€
pabora. Komnekimst OBbITOBBIX NpHOOPOB JUIS (DMIBTPOBAHUS BO3JyXa.
Pasnenenue kpacsiero BeliecTBa (aoMacTepa ¢ IOMOIIBIO OyMaskHOH

xpomatorpaduu

JlaGopaTopHbie  ombiThbl. 3. O3HakoMJIeHHE C  MUHEpalaMy,

00pa3yIoLMMH IPAHUT.

4. HpI/IFOTOBJ'ISHI/Ie FC’TCpOFCHHOﬁ CMECU TIOPOILIKOB CEPbI M XKEJI€3a U UX

pasnerneHue

Paznuuams (bI/I3I/I'~ICCKI/Ie U XUMHYECCKUEC ABJICHHUS, YUCTBIC BEIICCTBA U CMECH.

Knaccugpuyuposams cmecH.

TIpueooums puMeEpsI CMECeil pa3IMYHOr0 arperaTHOro0 COCTOSTHHUSL.

Yemanasnueameo NPpUYUHHO-CJIICACTBCHHBIE  CBSI3H  MEXAY (1)I/I3I/I‘-ICCKI/IMI/I
CBOMCTBaMH BEHIECTB CMECH H crocodaMu ux pas3aciacHus. Paznuuamo ux,

onucslednmsv U xapakmepuzoeams MPaKTUICCKOE 3HAYCHUE.

[pakTudeckas padora 2
(anainor padots! «OuncTka

TIOBAPEHHOM COJIH)

AHanu3 no4YBbI

Pabomamye ¢ nabopaTopHbIM 000PYIOBaHHEM M HArpeBaTebHBIMH IPHOOpaMu

B COOTBETCTBUU C IpaBHJIaMU TEXHUKU 0€30IM1aCHOCTH.

Beinonuame  npocreiimme  npuéMmbl  oOpaiueHusi ¢ J1abOpPaTOPHBIM

000pyI0BaHUEM: BOPOHKOH, (HUIBTPOM, CIIUPTOBKOM.

Habnmooams 3a cBOHCTBAMU BEIIECTB U SIBJICHHSMH, MPOUCXOSIIMUMH C

BEIIIECTBAMHU.

Onucvléams XUMAYECKAN SKCTIEPUMEHT C TIOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA
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" A3bIKa XUMHU.

Henamvb BHIBOABI 110 Pe3y/IbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA

XUMHUYCCKUX DJJICMCHTOB H

U. Mennenecena.

aneMeHnToB /[I. . MeHneneeBa: KOpOTKONEPUOIHBIN U TMHHOIEPUOJHBII
BapuanThl. [lepuoasl u rpymnmsl. ['1aBHas ¥ moGoYHAs MOATPYIIBI WK A-

u b-rpynmel. OTHOCUTEIBHAS AaTOMHAs Macca.

JMemoncrpamun. Ioprpersr M. 5. Bepremnyca u [I, Y. Menneneesa.
Koporkonepronsslii 1 ATMHHONEPUOAHBIA BapuaHThl llepuomuyeckoit

cucremsl [. 1. MenneneeBa

7 ATOMHO-MOJEKYIISIPHOE XUMHYECKUE IEMEHTBl. ATOMBI M MONEKynbl. IIpoctsie M cioxHble | OObACHAMB, YTO TAKOE XMMUYECKHN 2JIEMEHT, aTOM, MOJIEKYIIa, aJUIOTPOIUS,
yueHne. XUMHYECKHe BellecTBa. AJUIOTpONuUs Ha NpuMepe Kuciopoaa. OCHOBHBIE IIONOKEHHS | HOHBI.
JIIEMEHTBI aTOMHO-MOJICKYIISIpHOTO  ydeHus. VoHbl. BemectBa MomnexynspHOro u
Paznuyamb NPOCTHIE U CIOKHBIE BEILECTBA, BEIIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKY/IPHOIO CTPOEHHMSL.
HEMOJIEKY/IAPHOrO CTPOEHHS.
JemoncTpauuu. Mojienu aioTpoIHeIX MOAU(UKALUNA yriepoaa H cepbl.
Yemanaenueams NPpUUNHHO-CIIEACTBEHHBIE CBSI3U MEXK/y COCTABOM MOJIEKYI U
Iony4yenue ozoHa
CBOWCTBaMH aJUIOTPOITHBIX MOAU(UKALMI KHCIOpOAa.
Dopmynuposeantb OCHOBHBIE TOJIOKEHHUSI AaTOMHO-MOJIEKYIISIPHOTO YUEHUs]
8-9 3Haku XUMHYECKUX | 3HAaKU (CHMBOJIBI) XMMHYECKUX 31€MEHTOB. MHpopMmarus, koTopyro HecyT | Hasvieams U 3anuceiéams 3HaAKH XUMHUYECKHX 3JIEMEHTOB.
3JIEMEHTOB. 3HaKH XHMHUYECKUX DJIEMEHTOB. OTHMOJOIMS Ha3BaHMH HEKOTOpPBIX
Xapaxmepusoeéams HHPOPMALHIO, KOTOPYIO HECYT 3HAKH XUMHYECKHX
Ilepuonuueckass  Tabmuia | XMMMYECKMX  2/eMeHToB.  Ilepuonmuueckas  Tabmuia  XMMHYECKHX

DJICMCHTOB.

Onucwvigams CTPYKTYpY TaOIHIBI XUMUYeckux 31eMenToB [1. 1. Menpeneesa.

ObwscHsmp STUMOJIOTMUECKUE Havyalla Ha3BaHUM XUMHYECKUX DJIEMEHTOB U MX

OTZAENbHBIX TPYMIL

Paznuuame KOPOTKOIIEPUOAHBIA U UIMHHONEPUOJHBI  BapHaHTHI

ITepuonmnueckoii cucremsl J. 1. Menneneesa
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10-11

XumMuaeckue HopMyITbl

Xumnueckne Qopmynsl. Mumekcsl u kodpduuueHtsl. OTHOCHUTEIbHAs
MOJISKyIspHas Macca. MaccoBast JIOJII XMMHYECKOro JJIEMEHTa B

coequHeHNH. MHpOpManus, KOTOpYyI0 HECYT XUMUIECKHE (HOPMYITBI

Omobpadicams cOCTaB BELIECTB C MOMOIIBIO XUMHUUYECKHX (HOPMYIL.

Paznuuames nHAEKCH 1 KOY(QQUITEHTHI.

Haxooums OTHOCUTCJIBHYIO MOJICKYJIAPHYIO MacCy BC€HIICCTBA U MACCOBYIO

JIOJTHO XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHUU.

Tpancruposams MHPOPMAIINIO, KOTOPYIO HECYT XUMHYECKHE (hOPMYIIbI

12-13 BanentHocth BanentHocTb. CTpyKTypHble (OpMyabl. XUMHYECKHE dJIEMEHTHl ¢ | OO0bAcHAmb, 4TO TAKOE BAJIEHTHOCTD.
MIOCTOSIHHOM U IIEPEeMEHHON BaJIEHTHOCTBIO. BbIBOX (hOpMyIIbl coefMHEHHs
Ilonumamey OTpakeHHE IIOPAAKA COEIMHEHHMsS aTOMOB B MOJIEKYJax BEILECTB
1o BajeHTHOCTH. OnpeseneHne BaJEHTHOCTH XMMHYECKOTO 3JIEMEHTA IO
. . HIOCPEJICTBOM CTPYKTYPHBIX (hOPMyII.
¢bopmyne BemectBa. CocTapieHUe Ha3BaHUH COEJMHEHHH, COCTOSLIMX M3 P PYKLYP (opmy
JBYX XHMHYECKHMX DJIEMEHTOB, II0 BaJICHTHOCTH. 3aKOH IIOCTOSHCTBA .
Ymems cocmagnsamy GopMyibl COSAUHEHMI MO BAJEHTHOCTU M onpeoensmb
COCTaBa BELIECTB.
BaJICHTHOCTb 3JIEMEHTA
Jemoncrpamun. KoHcTpynpoBanue mapocTep:KHEBBIX MOENEH 110 OPMYJTE €r0 COETHHEHHs
MOJIEKYI
14 XHMMHYECKUE PEaKIMH. Xumuueckue peakiuu. PeareHThl M HpOAyKThl peakiuu. IlpusHaku | Xapaxmepuzoéams XMMUYECKYIO PEAKIUIO U €€ yJaCTHUKOB (PEareHThl 1

[IpusHaku u ycnoBus ux

MPOTEKAHUS

XUMHUYECKUX peakuuil. Y cnoBus UX MpOTEeKaHHUA U NpeKpaiieHus. Peakuuu

rOpeHHs. DK30TePMHUYECKUE U SHAOTEPMHUYECKUE PEAKIHH.

Hemoncrpamnu. Anmapar Kunma. Pasnoxenue Ouxpomara aMMOHHSL.

T'openue cepbl 1 MarHUEBOMW JIEHTHI.

JlaGopaTopHble ombIThl. 5. B3auMozeicTBre pacTBOpOB XJIOPUAOB H

HOJMJIOB KaJIUsl C pacTBOPOM HMTpaTa cepedpa. 6. [lomyuenue rugpokcuia

MPOIYKTHI PEAKLUH).

Onucviéamp NPU3HAKK U YCIOBUS TEUSHHSI XMMHYECKUX PEaKLIUH.

Pasnuyame 3K30TepMHUYECKHE M SHIOTEPMUYECKIE PEAKIIUH.
Coommnocumy peakiii TOPEHUS U SK30TEPMUUECKHE PEAKIINH.

Habniooams 1 onucvigams XUMUYECKUH 3KCIEPUMEHT C TIOMOIIBIO PYCCKOTO
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menu(1l) u ero B3anmozelicTBIE ¢ CepHON KHCIIOTOM.

7. BzaumozeiicTBre pacTBOpa CoJibl C KUCIOTON

(pomHOro) sA3bIKA U SI3bIKA XUMHHU

15-16 3aKOH COXpaHEHUs MacChl 3aKkOH COXpaHEHMs MacChl BEIIECTB. XUMHMYECKUE YypaBHEHUA. | Popmyaupoeams 3aKOH COXpaHEHUs Macchl BelecTB. Cocmasnsamo Ha €ro
BEIIECTB. XMMHUYECKHE CocrapiieHHe XHMHYCCKHX ypaBHeHHWi. WMH(popMalws, KOTOPYHO HECET | OCHOBE XMMHMYECKHE YPaBHEHHS.
ypaBHEHHSI XHMHUYECKOE YpaBHEHHE.
Tpancauposams THPOPMALIUIO, KOTOPYIO HECYT XUMHUUECKUE YPaBHEHUSL.
Jemoncrpamun. Iloptperst M. B. Jlomonocoa m A. JI. JlaByasse.
DKCIIEPUMEHTAIBHO H00mMEepiIcOants CIPaBEeNTNBOCTh 3aKOHA COXPAaHEHUS
T'openne pocdopa. OnbITh, HILTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MacChl
Macchl BEIECTB
BEIECTB.
JlaGopaTopHbie onbIThl. 8. IlpoBepka 3akoHa COXpaHEHUS MacChl
BEIIECTB Ha NpUMEPE B3aUMOACHCTBUS 1EN0UM U Kucnotsl. 9. IlpoBepka
3aKOHA COXPAaHEHMS MacChl BELECTB HA NPHMEPE B3aUMOJICHCTBYS IET0YH
u conu xenesa(Ill)
17-18 THITBI XUMHUYECKHX Knaccudukaiys XUMHYECKHX PEaKLHid M0 COCTaBy M YHCIY peareHToB M | Kiaccuguyuposams XUMHUYECKHE pPEaKIMH MO IMPU3HAKY 4YMCIa M COCTaBa

peaximit

npoaykToB. Tumbel XuUMHYecKHX peakuuil. Peaknum coeauHeHus,

pasnokeHus1, 3amMelieHns 1 ooMeHa. KatanusaTopbl u katanms.

Jemoncrpamuu. ['openue ¢ochopa, pacTBOpeHHE NPOLYKTa TOPEHUS B

BOJE U HCCIEJOBaHHE  IMOJNYYeHHOTO  pacTBopa  JIAKMYCOM.

B3aumoneiictBue consiHOM KHCHIOTHI ¢ IIMHKOM. IlomydeHue ruapokcuaa

meau(Il) u ero paznoxeHre npy HarpeBaHUML.

peareHToB ¥ NPOJYKTOB.

Xapaxmepu3o6amb poiib KaTanu3aTopa B MPOTEKAHUH XUMUYECKOH PEaKIUH.

Habnooames u onucviéams XUMUYECKUA IKCIEPUMEHT C IIOMOIIBIO PYCCKOIO

(pOIHOTro) SA3bIKA U SI3bIKA XUMHHU
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JlaGopaTopHabie onbiThl. 10. Pa3snoxeHue nepoxcuga Bojopozna ¢

roMonipto okcuaa Mapranma(IVv).

11. 33.M€HICHI/IC JKCJIC30M MECIKM B METHOM KYIIOpPOCE.

19 [ToBTopenue u 0600menne | TecTupoBaHMe, pellieHHE 3aa4 U BBIIOJIHEHUE YIPAXKHEHUH 110 TeMe
Temsl. [TonroroBka k
KOHTPOJBEHOH paboTte
20 KonrponbsHas padora 1 «HauanbHbie TOHATHS W 3aKOHBI XUMHID)
BazkHeiilme npecraBuTe/ M HeopraHuveckux Beuiects. KonmyecrBenHbie oTHomenust B xumun (17 v)
21 Bo3nyx u ero cocras CocraB Bo3ayXa. Xapaxmepuzosams 00bEMHYIO TOTI0 KOMIIOHEHTA TaKOH MPUPOTHON Ta30BOM
CMECH, KaK BO3IYX, U paccuumuléams e€ no o0bEMyY ITOH cMecH.
Iousitue 06 06bEMHOM 0NTe ((p) KOMIIOHEHTA MPUPOITHOM T'a30BOM CMECH -
BO3IyXa Onucvigams 00bEMHEBII cOCTaB aTMOC(EPHOr0 BO3yXa U HOHUMANb 3HAYCHHE
MOCTOSIHCTBA 3TOT0 COCTaBa JUIS 310POBbS
Pacuer 00bEMa KOMIIOHEHTa ra30BOi CMECH 110 €ro 00bEMHOU J10N1e 1
Ha00O0pOT.
Jemoncrpanuu. OnpeneneHne coaepKaHus KUCIOposia B BO3IyXe.
22 Kucnopon Kucnopoa. O3on. IMonyuenne kucnopona. Cobupanue u pacriosHaBanue | Xapaxkmepu306ams 030H, KAK aJUIOTPOIHYI0 MOAU(PHUKALUIO KUCIOPO/A.

KHCIIOpoJa. XMMHYECKUE CBOWCTBA KHCIOPOAA: B3aUMOAEHCTBHE C
MeTaJulaMH, HEMETaJlIaMH 1 CIIOXKHBIMHU BeliecTBaMu. [IpuMeHeHune

kucnopona. Kpyropopor kuciiopoza B mpupoe.

Jemoncrpanuu. [Tonmydenue kuciaoposa pasinoxkeHneM epMaHraHata
KaJus ¥ nepokcuna Bopopona. CodupaHue METOJIOM BBITECHEHHS BO3/1yXa

u BoJpl. PacniosHaBanue kucinopona. I'opeHue Maraus, xenesa, yris, cepbl

Onucvigams GU3NYECKHE U XMMHYECKHE CBOKMCTBA, IOJIY4EHHE U NPHMEHEHUE

KHUCJIOPO/a C MCIOIb30BAaHUEM PYCCKOIO (POAHOIO) SA3bIKA U SA3bIKA XHUMHUH.

Yemanasnusamo TNPUYUHHO-CIIEICTBEHHBIE  CBA3U  MEXIY (1)1/13I/ILIGCKI/IMI/I

CBOMCTBaMHU KUCJIOPOJa U CIIOCO0aMH €ro COOMpaHHsI.

Ilposooums, HabmOOamMms W  ONUCHIGAMb XKUMHUYECKHI DKCIEPHUMEHT I10
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u pocopa B KucIOpoae

TNOJIYUCHHUIO, CO6I/IpaHI/IIO " pacClio3HaBaHUIO KUCIIOpOoJa € CO6J'IIOI[CHI/ICM TpaBUJI

TEXHHMKH 0€30I1aCHOCTH

23

[IpakTryeckas padora 3

HOIIy‘lCHI/Ie, CO6I/IpaHI/IC 1 paClio3HaBaHUE KUCIOpOaa

Pabomams ¢ 1abopaTOpHBIM 000pPYJIOBAHUEM H HarpeBaTCIILHBIMHA PUOOpaMu

B COOTBETCTBUH C IpaBWIAMHU TEXHUKH 0€30MacHOCTH.

Buinonnams  mpocredimme  mpuéMel  oOpalieHHMss ¢ J1a0OpaTOpPHBIM
o0opynoBaHUEM: COOMpaTh MPUOOP IS TIOMYYeHHs] Ta30B, MPOBEPSTH €ro Ha

TEPMETUIHOCTDH U HUCIIOJIB30BATh IS IOJTYUCHUS KUCIOPOaa.
C06upamb KHCJIOpPOA METOZAOM BBITECHECHHUS BO3AyXa U pacno3nasdams €ro.

Habniodams 3a CBOWCTBaMH BEIIECTB ¥ SIBICHHUSMH, NPOHCXOIAIIUMH C

BCIICCTBAMH.

Onucwieams XUMUYECKUN OKCIICPUMEHT C IMOMOIIbIO €CTECTBEHHOI'O (pYCCKOFO

W pOZ[HOFO) A3bIKAa U A3bIKa XUMHH.

Cocmagasame OTUET 1O Pe3ynbTaTaM MPOBEJEHHOIO SKCIEPUMEHTA

24

Oxcupl

Oxcunpl. OOpa3oBaHue Ha3BaHUI OKCHIIOB 110 UX GopMyaaM.
CocraBneHre (popMys OKCHIOB 110 MX Ha3BaHUAM. [IpeacraBurenu

OKCHUJIOB: BOJIAa U YIJIEKUCIIBIN Ta3, HeralméHas U3BeCTb.

Jemoncrpanun. Komnexiys okcunos

JlaGopaTopHslii onbIT. 12. [ToMyTHEHIE N3BECTKOBOI BOMBI IIPH

MPOIYCKaHUHU YIIIEKHUCIIOro rasa

Boioensimo cymecTBeHHbIE IPU3HAKU OKCHJIOB.

Jasamp Ha3BaHUS OKCHJIOB 110 UX (HOpMyIIaM.

Cocmagnsims HOPMYIIbI OKCHIOB T10 UX Ha3BaHUSM.

Xapaxmepu3zosams Takux NpeIcTaBUTENICH OKCUIOB, KaK BOJa, YIJIEKUCIIBINA ra3

U Heram€éHasi u3BeCTh
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25 Bonopon Bonopon B npupone. ®u3nueckue 1 XUMHUECKHE CBOMCTBA BOZOPOAA, €ro | Xapaxkmepusosams COCTaB MOJEKYJbI, (PM3MYECKHEe W XUMUYECKHE CBOICTBA,
TOTy4EeHUE U IPUMEHEHHE. MOJTy4eHHEe ¥ IPUMEHEHHE BOJIOPOAa.
Hemoncrpanuu. [lorydenne, cobnpanue u pacrio3HaBaHUE BOIOPOIA. Yemanasnueams  TPUYUHHO-CIIENICTBEHHBIE  CBSI3M  MEXIY (QH3HYECKUMH
T'openne Bomopona. Bzaumoneiicteue Bogopona ¢ okcupom meau(1l). CBOMCTBaMH W croco0amMu COOMpaHHs BOAOPOIA, MEKIY XHUMHUYECCKUMH
CBOMCTBaMH H €TI0 IPUMEHEHHEM.
JlaGopaToOpHBIii ONBIT. Ilposooums, wnabmoOamv W onucvleamv XUMUYECKHA OSKCIIEPUMEHT 10
MOJTYYEeHHIO, COONPAHHIO M PacIiO3HABaHHIO BOJIOPO/A C COONIOACHUEM IIPABIIT
13. Tlomy4yenue Boroposa B3aUMOAEHCTBAEM LIUHKA U COJISTHONW KUCJIOTBI
TEXHUKH OE30MaCHOCTH.
26 [pakTryeckas padora 4. [Nony4yenue, cobupanue 1 pacro3HaBaHHE BOIOPOIa Pabomams ¢ nabopaTopHEIM 000pYIOBaHHEM W HarpeBaTeLHBIMH IPHOOpaMU

B COOTBETCTBUU C IpaBHJIaMU TEXHUKHU 0€30IMacHOCTH.

Buinonnams  mpocredimme  mpuembl  oOpamieHHs ¢ J1a00paTOpHBIM
obopynoBaHHeM: coOupaTh MPUOOP Ul MONY4EHUsS] Ta30B, IPOBEPATH €ro Ha

TrepMETUYHOCTD U MCIOIB30BATh [UIs IIOIy4EeHUs BOAOPOA.
Cobupams BOJIOPO METOZOM BBITECHEHHS BO3/1yXa M pACNO3HABAMb €TO.

Habnooams 3a cBOHCTBAMU BEIIECTB U SBJICHHSMH, HPOHCXOISAIIUMH C

BEIIICCTBAMMU.

Onucvléams XAMUYECKUN SKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOro

nim pO,IlHOFO) A3bIKa U A3bIKa XUMHUH.

Cocmagasame OTUET 1O Pe3yNnbTaTaM MPOBEJEHHOIO SKCIEPUMEHTA
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27 Kucnorsr Kucnotsl, ux cocras u knaccudukanus. Muaankaropsr. Tabmuia Ananuzuposams coCTaB KUCIIOT.
pacrBopuMocTH. ColsiHast U cepHasi KHCIIOTHI, UX CBOMCTBA M IPUMEHEHHE
Pacnosnasame KUCIOTHI ¢ TOMOIIBIO HHHUKATOPOB.
Jemoncrpauuu. Komnexiust MuHepaabHbIX KUCIOT. [IpaBuino
. . Xapaxmepuzoeams NIPeCTaBUTENICH KHCIIOT: COJITHYIO U CEPHYIO.
pa30aBiIeHUS cepoii KUCIOTHL. JIaGopaTOpHBIi ONBIT. P P p yio pHYIO
Ymems Xapakrepu3oBaTh PacTBOPUMOCTH COCIHUHCHHWNA C ITOMOIIBIO TAOIUITHI
14. PacniozHaBaHHE KUCIOT WHAUKATOPAMHU.
PacTBOPUMOCTH.
Yemanasnueames TpUHUHHO-CITEICTBEHHBIE CBSI3M MEXIy CBOHCTBAMH COJISTHOM
U CepHOH KUCIIOT ¥ 00JIaCTsIMU HX TIPHMEHEHHSI.
Oco3nasams HeOOXOAUMOCTE COONIOACHHS PABHJ TEXHUKH O€30MIaCHOCTH MPH
paboTe ¢ KuCIoTaMH.
28 Conu Conu, uX cOCTaB M Ha3BaHUs. PacTBopuMocTh coneil B Boze. Xapaxmepu3zo6amsb CONMU KaK MPOAYKTHl 3aMEIEHHs BOJIOPOIA B KUCIOTE Ha
[pencraBurenu coneii: Xopua HaTpusi, KapOoOHAT HAaTpus, pocdar MeTaJul.
KaJIbIHSL.
3anuceisams GOpMyYITBI CONEH IO BaICHTHOCTH.
Hemoncrpannu. Komnekius coneii. Tabnuia pacTBOpUMOCTH OCHOBaHHHA,
. Haszvieams conu o popmynam.
KHCJIOT U COJICH B BOJIC
Hcnonvzosamsb TabIMIly pacTBOPUMOCTH JUTS XaPAaKTEPUCTHUKK CBOWCTB COJICH.
IIposooums pacu€tsl o hopMynam coneit
29 KonuuectBo Bemiecrsa Iocrosinnas ABoranpo. KonnuectBo BemectBa. Momnb. MomsipHast Macca. | O6vAcHAmMb, 4TO TaKOE€ KOIMYECTBO BEILIECTBA, MOJb, IOCTOAHHAS ABOrajpo,

KpaTHbIe CAUHULIBI U3MEPEHUSA KOJIMYECTBA BEIIECTBA — MWJUIMMOJIbL U

KHUJIOMOJIb, MUJITITUMOJIIPHASA U KUJIOMOJISIpHAsA MAacChl BEIIECTBA.

PacueTthl ¢ HCHOIB30BAaHUEM TIOHATHM — «KOJIMYECTBO BCIICCTBA»,

«MOJIIpHasg Maccay, «IoCTOdIHHasA ABor anpo».

MOJIApHasa Macca.

Pewams 3amauynd ¢ HUCIONB30BAHHEM IIOHATHH «KOJAYECTBO BEHIICCTBAy,

«MOJIIpHasg Maccay, «IoCTOIHHas Anoranpo
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Jemonctpauun. Hekoropble MeTawibl, HEMETaUIBI W  COSTUHEHHS
KOJIMYECTBOM BeIllecTBa B 1 Molb
31 MornsipHBIit 00BeM 3akoH  ABoragpo. MomsipHelii  00beM  Ta3000pasHbIX  BemiecTB. | OObACHAMb, 9TO TAKOE MOJSIPHBIN 00BEM I'a30B, HOPMAIBHBIC YCIOBHSL.
ra3000pa3HBIX BENIECTB OtHOCHTENBHAS TUTOTHOCTH OJJHOTO T'a3a Mo JPYroMy.
Pewiamy  3amaun ¢ WCHONB30BAaHWEM ITOHSITHH «KOJIMYECTBO BEILIECTBAY,
KpaTHble efUHUIBI M3MEPCHHS — MIUIUMOJSPHBI UM KWJIOMOJSIDHBIN | «MOJISIpHAs Maccay, «MOJSIPHBIH 00BEM ra3oBy, «IIOCTOSIHHAS ABOTapoy.
00BEMBI 'a3000pa3HbIX BEIIECTB.
Pacuétel ¢ WCrONB30BaHMEM TOHATHH  «KOJMYECTBO  BEILECTBAY,
«MOJISIpHAsE Maccay, «MOJLSIPHBIH 00BEM Ta30B», «ITOCTOSIHHAsT ABOTaIpoy.
JemMoncTpamuu. Mozenb MOISpHOro o0beMa ra3000pa3HbIX BEIECTB
32-33 PacuéTbl 10 XUMHYECKUM PacyeTbl ¢ HCMONB30BAaHMEM TIOHATHH  «KOJNMYECTBO  BEIIECTBAy, Xapaxmepu306amb KOITMYECTBEHHYIO CTOPOHY XUMHYECKHX OOBEKTOB U
YPaBHEHUSIM «MOJISIpHAs Maccay, «MOJISPHbBIH 00beM Ta30By», «YHCI0 ABOTaIpo» HPOLIECCOB.
Pewams 3anaun ¢ HCIONB30BAHUEM IIOHATHH «KOJIMYECTBO BEILECTBAY,
«MOJISIPHAsE Maccay, «MOJIAPHbIH 00bEeM Ia30By, «I1OCTOSHHAsE ABOrapo»
34 Bona. OcHoBanus T'unpocdepa. Kpyrosopor Boael B npupozae. @usnueckue u xumudeckue | OObsicHAmb, YTO TAKOE «OCHOBAHUSY, (ILENOYN», «KAYECTBEHHAs DPEaKIIUs»,

CBOICTBa BOJIbI: B3aNMOJICHCTBHUE C OKCHIAMHU.

OcHoBaHusl, X cocTaB. PacTBOpuMOCTh OCHOBaHHU B Bone. M3MeHeHne
OKpacKd HWHAMKATOpOB B IIelN04HOM cpene. IlpeacraBurenu mienodei:

TUAPOKCUIBI HATPUS, KaJIUA U KaJIbLIHA.

Jemoncrpauun. Komekuuss ocHoBanuii. JlaGopaTopHsbie ombIT. 15.

CKAHAUKATOP.

Knaccughuyuposams oOCHOBaHUSI TIO pacTBOPUMOCTH B Bome. Onpedensimo

NPHHA/IEKHOCTH HEOPTaHUYECKHUX BEIIECTB K KJIACCY OCHOBaHMH 10 opmyie.

Xapaxmepuzo6ams CBOINCTBA OTENBHBIX MIPEACTABUTENEH OCHOBAHU.
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VI3MeHeHHe OKpacK HHANKATOPOB B IIEJIOYHOM cpefe.

Hcnonvzosame Ta6n1/1uy PaCcTBOPUMOCTH [JIA OIIPEACIICHUA PaCTBOPUMOCTHU

OCHOBaHMIA.

35

PactBopsl. MaccoBast OISt

paCTBOpéHHOFO BCIICCTBA

PactBoputenns U pactBopéHHOe BemiecTBo. PactBopel. PactBopenue.
T'uopatel. MaccoBast 1o pacTBOPEHHOT O BelecTBa. Pacuérel, CBsI3aHHBIC

C HUCITOJIB30BAHUEM IMOHATHUA «MaCCoOBasA 101 paCTBOpéHHOFO BCHICCTBa».

JlaGopaTopHblii onbiT. 16. O3HaKoMIIeHHE C IpenapaTaMy JOMAaIIHEei
WM IKOJBHOM aNTe4yKHd — PacTBOPAaMH IMEPOKCHIA BOAOPOAA, CIIMPTOBOU

HaCTONKH HOoJla U HAIIaTBIPHOI'O CIIUpTa

ObwvsicHsIMb, 9TO TAKOE «MACCOBas JOJS PACTBOPEHHOTO BEIICCTBAY.
Yemanasnueams ananoruu ¢ 00bEMHOMN J10J1€H KOMITOHEHTOB r'a30BOil CMECH

Pewams 3amaun ¢ WCIONB30BAaHUEM IIOHATHHA «MaccoBas JOJNS dJeMEHTa B
BCIIECTBE», «MaccoBasg J0Js1 PaCTBOPEHHOI'O BEIIECTBAR, «o0BbeMHast J0JIs1

ra3006pa3Horo BCHICCTBa»

36

IMpaxruueckas pabora 5

IIpurorosnenne pacTBOpoOB coNel ¢ X 3aJaHHON MaccOBOM Jonei

Pabomams ¢ nabopaTopHEIM 000pYIOBaHHEM W HarpeBaTeLHBIMH IPHOOpaMU

B COOTBETCTBHUU C IpaBHJIIaMU TEXHUKHU 0C30MaCHOCTH.

Buinonnams  mpocredimme  mpuembl  oOpamieHHs ¢ J1a00paTOpHBIM

O60py,Z[OBaHI/IeMI C MEPHBLIM HWJINHAPOM, C BECaMH.

Habniooams 3a cBOHCTBaMU BEIIECTB U SBJICHHSMH, HPOHCXOISAIIUMH C

BEIIICCTBAMMU.

Onuceieamp SKCIEPUMEHT C TIOMOLIBIO €CTECTBEHHOT'O (PYCCKOr0 HJIM POIHOI0)

SI3bIKA U s13bIKa XUMUK. Cocmasisimes OTYETHI 110 pe3ynbTaTaM NpOBEACHHOI'O
OKCIIEPpUMEHTA

Tomosums pacTBOpPbl C ONpENETCHHOH MaccoBOl Jonel pacTBOPEHHOrO

BCIICCTBa

JlomarrHuii 3KCTIepUMeHT 2

BLIpaIIH/IBaHI/Ie KPUCTAJUIOB QJIFOMOKAQJIMEBBIX KBAaCIIOB WA MEIHOTO

Buinonnsame 6e30macHble B JOMAIITHUX YCIIOBUAX SKCIICPUMEHTHI, IIPOBOAUTH
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Kymopoca

Ha6HIOI[CHI/I$I 3a pOCTOM KpHCTAJIOB.

Oghopmasimp OTUET O POJIETIAHHON PaboTe C KCIONB30BAHMEM PYCCKOIO sI3bIKa

" sA3bIKa XUMUH

37 O06o6mieHye 1 crucTeMarn3anys 3HaHuH 1o TeMe «BakHeHIme npecTaBuTeNny HeopraHMYeCKNX BellecTB. KonnyecTBeHHbIE OTHOIIEHHS B XUMUID)
38 KonTponbsHas pabora no reme «BaxxHeHme npeacTaBUTeNI HEOpraHMIECKHX BelecTB. KonnuecTBeHHbIe OTHOLICHHS B XUMUI)
OcHOBHBIE KJ1acChl HEOPraHMYecKUX coenHeHui (12 u)
39-40 Oxcuppl: knaccudukamys u | O6oOmenne cBepeHHi 00 OKCHIOax, WX KIacCH(UKAIMM, Ha3BaHWAX M | OOvscHAmb, 4YTO TaKoe HECONeoOpas3yIolue OKCHIBI, Ccoleo0pa3yromue
CBOifcTBa cBoiicTBax. COCOOBI MOMY4YEHHsT OKCHIIOB OKCH/JIbI, OCHOBHBIE OKCHJIbI, KHCJIOTHBIE OKCHIBI.
JlabopaTopHbIe ONbITHI. Xapaxmepusoeams 00lIMEe XUMHUYECKHE CBOKWCTBA CONCOOPA3yIOIINX OKCHIOB
(xucnotHbIX M OcHOBHBIX) Cocmagnsimes ypaBHEHHMs pEaKIMil ¢ ydacTHeM
17. B3auMozeicTBIE OKCHA KalIbIIUS C BOIOH.
OKcHIOB. Habmoodams 1 onucvieams Peakiiy ¢ y4aCTHEM OKCHIOB C TIOMOLIBIO
o €CTECTBEHHOT'0 (PYCCKOT0 HJIM POIHOIO) SA3bIKA U SI3bIKA XHUMUH.
18. IToMmyTHEHHE U3BECTKOBON BOJBI
IIpo600ums ONBITHI, NOATBEP)KAAIOLINE XUMUYECKHE CBOHCTBA OKCHAOB C
COOJIOZIGHHEM MPAaBUIT TEXHUKU OE30MaCHOCTH
41-42 OcCHOBaHHUSA: OcHoBaHus1, UX KIaccuukanms, Ha3BaHus U CBoKCTBa. B3aumoneiictBue ¢ | Cocmasisame ypaBHEHUS peakiMil ¢ yuacTHEM OCHOBAHHM.
Ki1accu(UKaIMsL U | KUCIOTaMH,  KHUCIOTHBIMM  OKCHJIAMH W CONsIMH.  PasnoxeHue
. . N Habmooams wn  onucviéams peakuud C y4acTHEM KHCIOT C  IIOMOLIBIO
CBOWCTBa HEepacTBOPUMBIX OCHOBaHHMIL. Cri0CcOOBI MOTy4eHHUs OCHOBAHHH.

JladopaTopHbie onbIThl. 19. Peakuus weitrpanmszauuu. 20. [Tomyuenue
runpokcuaa menu(Il) u ero B3anmoneiicTBue ¢ kucnoToil. 21. Paznoxenue

runpokcuaa Mean(1l) nmpu HarpeBanum.

€CTECTBEHHOT'0 (PYCCKOT'O MIIH POIHOT0) SI3bIKA U SI3bIKA XUMUHU.

IIpo6ooums OMBITH, MOATBEPKAAIOIINE XUMHUYECKAE CBOMCTBA OCHOBAHHH, C

CO6H}OH6HI/IQM NpaBUJ TEXHUKH 0e30MmacHOCTH
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43-44 Kucnorsr: knaccudukanus | Kuciaorsl, ux kiaccupukaims 1 Hazeanus. OOLMe XUMHYECKHe CBOWCTBA | Xapaxmepusoéamsb 00IIUE XMMUYECKUE CBOWCTBA KHCIIOT
H CBOMCTBa KHCIIOT. B3anMoneiicTBre KUCIOT ¢ MeTaiaMy. DIEKTPOXUMHUYECKHN PsJT
. N Cocmaensasmy ypaBHEHHWs peaknuii C ydacTHeM Kucior. Habawodams W
HalpsDKeHUH MeTayutoB. B3amMmopeiicTBre KHCIOT ¢ OKCHAAMH METaJlIoB.
. . ONUCLIBAMb PEAKIAN C yIaCTHEM KHCIIOT C OMOIIBIO €CTECTBEHHOTO (PyCCKOTro
B3anmonelicTBue KHCIOT ¢ OCHOBAaHMSIMH — pEaKUus HeWTpaim3aluu.
. WM POJTHOTO) SI3BIKA U SI3bIKA XUMUHL.
BianmoneiictBue kucinor ¢ comsmu. llomydeHue OECKHCIOPOTHBIX H
KHCIIOPOJICOJIEPIKAIIIX KHCIIOT. o
IIpogooums ONBITHI, TIOATBEP)KIAIONINE XWMHYECKHE CBOWCTBA KHCIOT, C
. coOIoIeHNeM MPaBUI TEXHUKN 0e301TacHOCTH
JlabopaTopHble onbIThl. 22. B3anMonelcTBUue KUCIOT ¢ MeTauiaMu. 23.
BsaumMozeiicTBue KUCIOT C CONSIMU
45-46 Comu: kinaccupukanmss u | Conm, HMX KiaccH(pUKamks H CBOMCTBa. B3amMmopeicTBue coneil ¢ | Pa3ianuaTh NOHATHS «CPEIAHHE CONMY, «KHUCIBIE COIMY», OCHOBHBIE COIN.
CBOHCTBa MeTallaMH, OCOOSHHOCTHM OJTHUX peakuuii. BzammonelictBue comeit c
XapakTepu3oBaTh 00IIMEe XUMHYIECKHE CBOHCTBA CONEHL.
COJISIMU.
. . Cocmaenisms  ypaBHEHHs peakuid cC ydactueM conedl. Habaiodams W
JlaGopaTopHble onbIThl. 24. O3HaKOMJIEHHE C KOJUIEKLMeH coseit. 25.
. . OnuUCHI6ams PEAKLUN C YHaCTUEM COJIeH ¢ MOMOILBIO €CTECTBEHHOTO (PyCCKOro
Bsaumoneiicteue cynbgpara menu(Il) c sxenezom. 26. BiammoneiicTBue
. WM POJHOTO) A3bIKA U A3bIKA XMMHU.
coJiel ¢ COMsAMHU.
Ilposooums ONBITHL, TOATBEPIKAAIONIME XUMUYECKHE CBOWCTBA CONeH C
COOJIOZIGHHEM MPAaBUIT TEXHUKU OE30MaCHOCTH
47 I'enernueckas cBs3b | ['eHeTmyeckue pspl MeTalla U HeMeTauia. [ eHeTnueckasl CBsi3b Mex1y | Xapakmepusoeamp TOHATHE «T€HETUUECKUH psi».
MEXKILY KjaccaM# | KjgaccaMM HEOPraHWYECKHX BEILECTB.

HEOPraHUYECKUX BEIICCTB

JlaGopaTopHbie onbiThl. 27. I'eHernyeckas cBA3b Ha NOpUMEpe

COEIMHEHUI MeIn

Hﬂmocmpupoeamb TEHETUYCCKYIO B3aUMOCBA3b MEXK/TY BEIICCTBAMM:

IPOCTOE BELIECTBO — OKCUA — 'MAPOKCUI — COJIb.

3anucvisams YpaBHECHUA peaKLlPIﬁ, COOTBETCTBYIOLLIUX MOCJIEA0BATEIIbBHOCTHU

(«uemoukey) MpeBpalieHni HeOPTaHUUECKUX BEIIECTB Pa3IMYHBIX KIIACCOB.
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48 [IpakTrdeckas padora 6 PemnieHue sKcriepuMEHTATBHBIX 33729 Ymems obOpamarbcs ¢ 1a00paTOpHBIM O0OPYIOBaHHEM W HarpeBaTEIbHBIMHU
puOOpaMH B COOTBETCTBUH C IPABHIJIAMHU TEXHUKH O€30MACHOCTH.
Pacnosnasames HEKOTOPHIC AHUOHBI M KATHOHBL.
Habmooams CBOWCTBA AIIEKTPOIUTOB W IPOUCKOJISIINX ¢ HIMH SBJICHHH.
Habniodams u onucvléams peakiiH C yJacTHEM DJIEKTPOIUTOB C IOMOIIBIO
€CTECTBEHHOT'O (PYCCKOT'O MIIM POIHOT0) SI3bIKA M SI3bIKA XAMHH.
Dopmyauposamp BEIBOJIBI IO pe3yIIbTaTaM IPOBEJICHHOr0 SKCIIEPUMEHTa
49 O06o01enne 1 cucreMarusanus 3HaHui o TeMe «OCHOBHBIE KIIACChl HEOPTaHUUECKHUX COSIMHEHHI
50 KonTponbHas padora o reme «OCHOBHBIE KJIACCHl HEOPIAHMYESCKUX COSTUHEHHI
Ilepnonnyeckmii 3axoH u [lepuonnyeckas cucrema xumnyeckux 3j1emMentos /I. U. MengesneeBa u crpoenne aroma (9 1)
EcrecrBenHbie cemeiicTBa EcrectBeHHble ceMmelicTBA XHMHYECKHMX O3JIEMEHTOB: wiejouHble H | OObsicHamb TPU3HAKK, TO3BOJSIONINE OOBEOUHSTH TPYIIBl XUMHUYECKHUX
XUMHUYECKHX JIEMEHTOB. LIeJI0YHO3eMeJIbHbIE METAILIbI, TAJIOTeHbI, HHEPTHbIE (OJIaropoHbIe) ra3bl. | JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
51
AmdorepHOCTH AmdorepHOCcTh. AMQOTEpHBIE OKCHUIBI W THAPOKCHIb. KoMILiekcHbIe

comit Packpvisams xuMu4ecKuil CMBICT (STHMOJIOTHIO) Ha3BaHMH €CTECTBEHHBIX
CeMEeNcTB
JlaGopaTopuble onbIThbl. 28. Iomydenue amdorepHOro ruapokcuga u

o ApeyM@Hmupoeamb OTHOCUTEJIBHOCTH Ha3BaHUs «MHEPTHBIE Ira3b»
HCCJIICAOBAaHHUE €0 CBOUCTB.

O6vscHsamp, 4T0 Takoe «aMm(poTepHbIe coequHeHus». Habnodams v onuceleams
peaxiuii MeXIy BeLecTBaMH C IMOMOIIBIO PYCCKOTO (POIHOr0) SI3bIKa U SI3bIKA

XHUMHH.

Xapaxmepuszoeams TBONCTBEHHBIH XapaKTepe CBOWCTB aM(OTEPHBIX OKCHUIOB H




43

TUAPOKCHU]IOB.

Hpoeot)umb OIBITBI IO MOJYYCHUIO U NMOATBEPKIACHUIO XUMHNYCCKUX CBOWCTB
aM(bOTCpHBIX OKCHJIOB M THAPOKCHUIOB C CO6HIO£[CHI/IGM npaBUJI TEXHUKHU

0€30MacHOCTH.

52 OtkpbITHE Orkpeitre JI. . MenneneeBbiM ITepHomiyecKkoro 3akoHa M CO3aHue UM | Paziuuams eCTECTBEHHYIO U HCKYCCTBEHHYIO KiaccuduKaiym.
1. 1. MenneneeBbIM [Nepromaeckoii CHCTEMBI XUMHIECKHX JJIEMEHTOB.
Apeymenmuposams oTHeceHHe Ilepnoauieckoro 3aKoHa K €CTECTBEHHOIM
IMepronuyeckoro 3akoHa
Jemoncrpauuu. Pasnudnbie GOpMBI TaONHUIl MEPHOANYECKOH CHUCTEMBI. | KIIaCCU(UKALUH.
MonenupoBanue TIOCTPOCHHS [Mepromaeckoit CUCTEMBI
Mooenuposames XuMuUUeCKUe 3aKOHOMEPHOCTH C BBIICIICHUEM CYILIECTBEHHBIX
J. . MenneneeBa P P yi
XapaKkTePUCTHK 00BEKTa M MPECTaBICHHEM HX B IPOCTPAHCTBEHHO-
rpaUuecKOi MM 3HAKOBO-CUMBOJIMUECKOH (hopme
53 OCHOBHBIC CBEACHUS O Atombl Kak (hopMa CyIIECTBOBAaHHS XUMHUYECKHX dJIeMEHTOB. OCHOBHbIE Ob6vACHAMb, UTO TAKOE IIPOTOHY, «HEHTPOHY, «3IEKTPOHY», «XXUMHYECKUH
CTPOEHUH aTOMOB. CBEJICHUSI O CTPOCHMH aTOMOB. JlOKa3aTeNbCTBa CIOKHOCTH CTPOCHMS | DIIEMEHT», «MacCOBOH YHMCIIO.
aromoB. OmbiTsl Pesepdopaa. [InanerapHas Moziesb CTpOCHUS aToMa.
Onuceigams CTpOEHUE s7Ipa aToMa ucnons3ys [lepronuueckyro cucremy
CocraB aTOMHBIX fA7€p: IPOTOHbI, HEHTPOHbI. OTHOCHTENbHAs ATOMHAS | XMMHYECKHX DJIEMEHTOB
Macca. B3auMocBS3b NMOHATHH <«TIPOTOH», «HEUTPOH», «OTHOCHTEIbHAS
J1. 1. Menpneneena.
aTOMHasl Maccay.
Toryuams MHPOPMALIUIO TI0 XUMHUH U3 PA3IMYHBIX UCTOYHUKOB,
JeMoHcTpanmun. Moaeny aToMOB XMMUUECKUX 3JIEMEHTOB
aHanu3uposamy €.
54-55 CrpoeHHe 3MEeKTPOHHBIX Mukpomup. Dnektponbl. CTpoeHHe JIISKTPOHHBIX YpoBHEil aromoB | O6vAcHAmMb, YTO TAKOE NEKTPOHHBIN CIION MIIN SHEPTETUUECKUH YPOBEHb.

YpPOBHE aTOMOB

XUMHYCCKHX DJICMCHTOB

NoNel-20 B tabmuue [. U.

MeHnneneena.

xumudeckux smemMeHToB Ne 1—20. [ToHsTue 0 3aBepIIeHHOM 3JIEKTPOHHOM

YpOBHe.

Cocmaensimes CXeMbl pacnopeneiicHus 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOAM B

3JIEKTPOHHON 000JI0UKe
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56 ITepuoanueckuii 3aKoH Wzoronbl. Du3nuecKuid CMBICT CHMBOJHKH [lepromudeckoil cHUCTeMBbL. | Packpvieamb (QU3MUECKHH CMBICI: TOPSAKOBOIO HOMEpa XHUMHYECKOrO
. . Menneneesa u CoBpemenHast QopmynupoBka [leprommdeckoro 3akoHa.  V3MeHeHHs | 7€MEHTa, HOMEpA MEPHOJa U HOMEpa TPYIIIbL.
CTPOCHHUE aToMa CBOWCTB 2JIEMEHTOB B TMEPHOJAX M TPYNNax KaK (QYHKIHS CTPOSHHS
ObvscHsamb 3aKOHOMEPHOCTH M3MEHCHHS METAUTHYCCKUX M HEMETATHICCKUX
3JIEKTPOHHBIX 000JIOYEK aTOMOB
CBOMCTB XMMHYECKUX IIEMEHTOB U MX COSAMHEHH B IEpHOIaX U TPYIIax
57-58 XapakTepucTHKa XapakTepuCcTHKa DJJEMEHTa-MeTalla M dJleMEHTa-HeMeTalla 1o WX | Xapakmepuzoeamb XUMHUYECKHE dSJE€MEHThl 1—3-ro MepuojoB MO HX
XMMHYECKOT0 JIeMEHTa Ha | TojokeHuto B [lepuoanueckoil cucreme xumudecknx sinemeHToB [I. WM. | momoxenwro B Ilepnoamdeckoil cucreme XuMH4Yeckux osiemeHToB JI. I
OCHOBAHHUHM €ro MojokKeHuss | MeHnzeneepa. Menpeneesa.
B [lepruoauueckoii cucreme
JemoncTpanuu. Mozenu aToMOB 31eMeHTOB 1—3-ro nepuoaoB Apeymenmuposamsb CBOMCTBAa OKCUIIOB U THAPOKCUIIOB METAIIIOB M HEMETAILIOB
MOCPEACTBOM YpaBHEHHUH peaKiuii
59 3nauenue [epuognueckoro | CooBIICHHS YUaIMXCs O KM3HH, HAYYHOM U OOIIECTBEHHOM AesTeabHOCTH | Onpedenams UCTOYHUKH XUMHYECKON HH(POpMAU
3akoHa u Ilepuonmueckoit . U. MenneneeBa «llepuoanueckoMy 3aKOHY HE I'DO3UT paspylleHue, a
. Honyuams  HeoOXomuMyl0 HH(POPMALMIO M3  PA3UYHBIX HMCTOYHUKOB,
CUCTEMBI XUMUYECKHX TOJIBKO Pa3BUTHE U HAJICTPOMKU OOCIAI0TCSD)
ananuzuposams €€, oghopmisime MHOOPMALMOHHBIA TIPOAYKT, NPE3eHmMO8amb
anemenros 1. Y. P » opop. bop POAYKT, 7ip
€ro, éecmu HAy4HYIO IUCKYCCHIO, OMCMAuéams CBOI TOYKY 3pEHUS WU
MenpeneceBa ’ yauy Y ’ y 3p
Koppekmuposamsp €&
Xumunyeckasi cBsizb. OKHCINTETbHO-BOCCTAHOBUTE/ILHbIE peakuuu (10 v)
60 Honnast xumuueckast cBsi3b | MoHHass xuMudeckasi cBsi3b. VOHbBI, 0Opa3oBaHHbIe aTOMaMu MeTaiwioB U | OOwAcHAmMb, 9TO TAKOE UOHHAS CBSI3b, HOHBI.

HeMeTa/uloB. CxeMbl 00pa3oBaHMS MOHHOM CBS3M Ui OMHAPHBIX
coequHeHuit. loHHbBIe KpUCTaTNYeCKre PeliéTKY U (HU3HIECKHEe CBONCTBA

BEIIECTB ¢ ITUM THUmoM pemérok. [loustue o GopmynbHO#H enuHuMIe

Xapakmepusoeams MEXaHU3M 00pa30BaHMs HOHHOM CBSI3H.
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BCHICCTBA.

Jemoncrpamun. Buneopparmentslr u cnaiiiel «VoHHas XuMHYecKas
cBs3b». KoOJleKiust BeIecTB C MOHHOW XWMHYECKOH CBs3br0. Momenun

HMOHHBIX KPpHUCTAJUIMYECKUX pCLHéTOK.

Cocmasnsims cXeMbl 00pa30BaHMs UOHHOU CBSI3H.

Hcnonvzosams 3HAKOBOE MOZCIINPOBAaHUE. OnpeOeJmmb TUI XUMHUYECKON

CcBsI3H 110 hOpMyIIe BeLIeCTBa.

TIpu6ooums IPUMEPHI BEIIECTB C HOHHOH CBA3BIO.

Yemanasnueameo TNPpUYUHHO-CJIICACTBEHHBIC CBA3U MEXKY COCTaBOM BCIICCTBA U
BHJIOM XAMHYECKON CBSI3H, MEXKIAY WOHHOW CBSI3bI0 W KPUCTAJUIMYCCKUM
CTPOCHUEM BCIIECTBA, MEXKAY KPUCTAIINYCCKUM CTPOCHHUEM BEIIECTBA U €ro

(1)H31/I‘[GCKI/IMI/I CBOICTBaMH

61 KoBanentHast xumudeckast | KoBaneHTHas XHMHYecKas CBs3b. OJIEKTPOHHbIE W CTPYKTypHbIe | OObACHAMb, YTO TAKOE KOBAICHTHAS CBA3b, BAJICHTHOCTb.
CBSI3b ¢dopmynel. KoBanentHas HemonspHas cBsa3b. Cxembl 0Opa3oBaHHS
N . Cocmagasimsb cxeMbl 00pa30BaHHs KOBaJICHTHON HEMOSIPHOW XUMUUECKON
KOBAJIGHTHOH CBA3M Ul OMHApHBIX COEAMHCHUH. MonekynspHble u
. . CBSI3H.
aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3THUM THIIOM
PELIETOK.
Hcnonvzoeams 3HAKOBOE MOZIEITUPOBAHHE.
Jemoncrpaunu. Buneodparmentst u cnaiiiel «KoBaneHTHass XUMHYECKast Onpedensme THIT XHMHIECKOi CBAI3H TT0 HOPMYJTE BEIIECTEA.
cBs13b». Kommekuust BELECTB MOJEKYISIPHOTO U aTOMHOIO CTPOCHHS.
Mopenu MOJEKyIApHBIX U aTOMHBIX KPUCTAJUIMUECKUX PELIETOK. IIpu6odums NpUMEpBI BEIIECTB C KOBAJIEHTHOM CBA3BIO.
Yemanasnueame pUYUHHO-CIEACTBEHHBIE CBS3U MEX/y COCTABOM BEILECTBA U
BUJIOM XHMHUYECKON CBS3U, MEXK/y KOBAJEHTHOMN CBA3BIO U KPUCTAJUTHUECKUM
CTPOEHUEM BELIECTBA, MEXY KPHCTALIMYECKIM CTPOECHHEM BEILIECTBA U €r0
(bu3nuecKuMU CBOKCTBAMH
62 KoBanentHast nonsipHas ONeKkTpooTpULATENbHOCTE. Psist anekTpooTpunarensHocTy. KoBaneHTHas Obvacuame, 4To TakKoe KOBaJIEHTHast ToJIsIpHast CBSI3b,

XUMHYCCKaA CBA3b

TIOJISIPHAST XUMHUUecKas CBA3b. JJunons. CxemMbl 00pa30BaHHs KOBAJICHTHOM

TIOJISIPHOM CBSA3U 7Sl OMHAPHBIX COeAMHEHUN. MOJeKysipHbIE U aTOMHBIE

OJIEKTPOOTPHUIIATEIBHOCTH, BO3TOHKA WJIN Cy6J'II/IMaLII/I$I.
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KPUCTAJUIMYICCKUE pCI_HéTKI/I, CBOMCTBa BCIIECTB C OTUM TUIIOM pCH_IéTOK.

I[eMOHCTpa[Iﬂl/l. MOI[G.HI/I MOJICKYJIAPHBIX W aTOMHBIX KPUCTAJUIMYECKUX

peiérok

Cocmaeasims cxeMbl 00pa30BaHUs KOBAJICHTHOH MOISPHON XUMUYECKOH CBSI3H.
Hcnonvzosams 3HAKOBOE MOZIEIUPOBAHHE.

Xapaxmepusoéams MeXaHU3M 00pa30BaHUS HOJSIPHOH KOBAJIEHTHON CBS3H.
Onpeoensamp TNl XUMIYECKOH CBS3U 110 (popMyrie BeIecTBa.

IIpu6oOums IpUMEpBI BEILECTB C KOBAJIEHTHOM MOJISIPHOH CBA3BIO.

Yemanasnueamsn TNPUYUHHO-CJIIEACTBEHHBIE CBA3U MEXKY COCTaBOM BEIICCTBA U
BHJIOM XAMHYECKOI CBsI3H, MEXAY KOBAJICHTHOW CBS3BIO U KPpUCTAIUTNICCKUM
CTPOCHUEM BCIIECTBA, MEXAY KPUCTAIIMYCCKUM CTPOCHUEM BEIIECTBA U €ro

(1)H31/I‘[GCKI/IMI/I CBOICTBaMH.

Cocmagnsimes GopMyibl GMHAPHBIX COSIMHEHHH MO BAJEHTHOCTU M HAXOOUMb

BaJICHTHOCTH 3JIEMCHTOB 110 (bopMlee 61/IHapHOFO COC/ITUHCHUA.

Hcnonvzosamo MaTepuajIibHOE MOAEINPOBaHUE

63

Meramnaeckas

XUMHYECKaA CBA3b

Meramnueckas XUMHYECKast CBS3b M METaJUIMYECKas KpUCTAUIMYecKas
pemérka. CBOWCTBA BELIECTB C 3TUM TUIOM pewérok. Eaunas mpupona

XHMHYECKHUX CBS3CH.

Jemoncrpaunu. Buneodpparments u cnaiigpl «Mertamnueckas

XUMHYECKast cBs3by. Komnekuus «MeTaibl ¥ CIIaBbI».

JlaGopaTopHble onbIThL 29. M3roroBieHrne MOJETH, WILTIOCTPUPYIOLIEH

CBOMCTBA METAJUTMYECKOM CBS3U

O6‘b}ZCH}Zmb, YTO TaKOC METAIJIMYCCKas CBA3b.

Cocmagasims cxeMbl 00pa30BaHUsI METAIIMYECKOW XUMUYECKOM CBSI3H.

Hcnonvzosamsb 3HAKOBOE MOJCINPOBAHUE.

Xapakmepusosams MEXaHU3M 00pa30BaHMs METAJULTMYECKON CBSI3H.

Onpeoenamp TNl XUMIYECKOH CBS3U 1O (popMyiie BelecTsa.

Tlpueooums pruMepHI BEIIECTB C METAJUIMIECKON CBA3BIO.

Yemanasnusamn TMPUYUHHO-CIIEICTBCHHBIE CBA3U MEXKIAY COCTaBOM BEIICCTBA U
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BHJIOM XAMHYECKOI CBA3H, MCXKY METAJTHIECKON CBSI3BIO U KPUCTAJUTUYECKUM
CTPOCHHEM BEIICCTBA, MEKAY KPUCTAUIMYECCKUM CTPOCHHEM BCLIECCTBA U €TO

(bI/I3I/I'~IeCKI/IMI/I CBOICTBaMH.

Hcnonvzosamo MaT€pHruaJIbHOEC MOACIMPOBAaHUEC

64 CreneHb OKUCITCHHS Crenenp okucieHusi. CpaBHEHHE CTEICHH OKHCICHHS W BAaNCHTHOCTH. | OOvsACHAMb, YTO TAKOE «CTENEHb OKHCICHUSY, «BAJICHTHOCTHY.
[IpaBuna pacuéra cTeneHed OKWCICHUS 10 (QOopMyaaM XHMHYECKHX
N Cocmaensime GopMyinbl OHHAPHBIX COSTMHEHMI Ha OCHOBE 00LIEro crocoba
COETMHEHUI
WX Ha3BaHUM.
Cpasnusamb BaJICHTHOCTD U CTEIIEHb OKUCIICHHS.
Paccuumvisams crenenn okucieHus o GopMyiaaM XUMHYECKUX COCTHHEHMUH
65+66 | OxHCTUTENBHO- OKHCITUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU. ObvsicHamp, 4TO  TaKOe  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE — PEaKLHH,
BOCCTaHOBHUTEIIBHBIE OKHUCITHTEINb, BOCCTAHOBUTEb, OKHCIIEHHUE, BOCCTAHOBJICHHE.
OmpeneneHye  CTENEHEH OKHUCIEGHHMSA JUId  DJIEMEHTOB, 00pa3yoIIUX
peakuuu
BEIIECTBA PAa3HbIX KJIAcCOB. Peakiuy MOHHOro 0OMEHa M OKUCIUTENbHO- | Kiaccuguyupoéams XMMHYECKHE PEaKLHi 110 IPU3HAKY «M3MEHEHHUE CTeICHEeH
BOCCTaHOBHTEJbHbIE peakui. OKUCIUTENb U BOCCTAHOBHUTEb, OKUCICHHE | OKHUCIEHHS JIEMEHTOBY.
1 BoccTaHoBlieHHe. COCTaBlIeHUE YPaBHEHUM OKUCINUTEID
Onpedensamy OKUCIUTENIb WM BOCCTAaHOBUTEINb, IPOLECCHI OKHUCICHHSA U
HO-BOCCTAHOBHUTEJNBHBIX PEAKIUi METOJJOM 3JIEKTPOHHOr O 6asaHca. BOCCTAHOBJICHUSL.
Jemoncrpaunu. B3auMozeiicTBie LMHKA C CepoOM, CONSIHOW KUCIOTOH, | Mcnonws306ams 3HAKOBOE MOJEIMPOBAHHE
xinopunom Meau(ll). Topenume wmarHua. BsaummopeiicTBue XJopHOH U
CEepOBOIOPOAHOM BOJIBI
67 O6o0mienne u cucteMmarusanus 3HaHui mo temaMm «llepuonuueckuit 3axkoH u Ilepuoanveckas cucrema xummudeckux snemeHToB J[.M. MenneneeBa u cTtpoeHue atoma» U «CTpoeHHe

BCIICCTBA. OKHCIIUTEILHO-BOCCTAHOBUTEIbLHBIE peakunm»
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68 Kontponenass pabora no temam «[lepmommuecknii 3akoH u Ilepmopmueckast cucrema xumudeckux snemeHtoB J[.JI. MenneneeBa n crpoenme aroma» U «CTpOSHHE BEIIECTBa.

OKHCIIUTEbHO-BOCCTAHOBUTEIbHBIC pe€akuumn»

Peseps | |ATorosbiit ypok
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IIpumepHoe TEMaTHYECKOE NUIAHUPOBaHue 9 Kiiacca

(2 4 B Hepemo, Beero 70, U3 HUX 4 4 — pe3epBHOE BpeMs).

Homep
OcHoOBHoOe cofep:kaHue
a T o XapakTepuCTHKA OCHOBHBIX BH/IOB /IEATEJILHOCTH 00yJalonmxcs (Ha
eMa ypoka N .
YPOKOB P YPOBHE y4eOHBIX el CTBHI)
ypoka
n/n
IloBTOpeHue 0 00001IeHHMe cBeJeHNIi 0 Kypcy 8 kiacca. XumMuuyeckue peakuuu (5 4)
1 Knaccudpukauus bunapusie COETMHEHHSI. Oxcuppl coneoOpasyrorye u | Xapaxkmepuzosamv  OKCHABL, THIPOKCHIbI  (OCHOBaHWs,  aMQOTepHbIC
HEOPraHM4YeCcKHX BEIECTB M | HeconeoOpasytomue. ['Mapokcuabl: OCHOBaHMS, aM(OTEpHbIE, KUCIOTBHL. | TMAPOKCHIBI, KHCIOPOACOACPXKALME KUCIOTH) M COJNM IO IUIaHy: COCTaB,
HX HOMEHKJIaTypa CpenHue, KUCIIbIE, OCHOBHBIE COJIU. criocoObl 00pa30BaHKs HA3BAaHUH, XapaKTEPHbIE CBOWCTBA U MOIyYECHHE.
Hemoncrpamuu. O3HaKOMJICHHE C  KOJWUIGKIMSMH  MeTauioB W | Kraccuguyuposams — OKcUIbl, THAPOKCHABI  (OCHOBaHMs, aM(pOTEpHbIE
HeMeTau1oB. O3HaKOMIICHHE C KOJUIEKIUAMH OKCUI0B, KUCIIOT U coneit THAPOKCHIBI, KHCIOPOACOAEPKALIME KUCIOTBI) M CONM [0  Pa3IMYHBIM
MpU3HAKaM.
Ymems moaTBepKIaTh XapaKTEPUCTUKY OTACNBHBIX IPEACTaBUTENEH KIIAcCOB
HEOPTaHUYECKHUX BEIECTB YPABHEHUSIMU COOTBETCTBYIOIINX PEaKIHUH.
Packpvisams B3aUMOCBSI3b MEXIY KIacCaMU HEOPTaHUUYECKUX COSAMHEHMH,
KaK TeHeTHIECKYIO
2-3 Krnaccudukarms OO6o0mIeHre CBeNeHUIE O XUMHYeCKHX peakuusx. Kiaccubukaims | OOwsicHams TOHITHS «XAMHYECKAas pEaKIusy, <«PeaKklud COSTUHEHHUS,

XUMHUUYECKUX peaKkUuil no

XAMHYECKUX PEaKIHid MO pPasiMYHBIM OCHOBAHHSM: COCTaBY M UHCITY
pearupyommx ¢ 0oOpa3ylolMXCsS BEUIECTB, TemIoBoMY 3bdekry,

«peaKiuy Pa3ImKeHHUs», «PEaKIHMH 0OMEHAy, «PEaKIuH 3aMEIICHHs», «PEaKIIH
HEHTpaTH3aluny, «3K30TEPMUUECKIE PEAKIIN», «IHI0TEPMUUYECKUE PEAKIIUI,
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Ppa3In9YHbIM OCHOBAaHUAM

HaIlpaBJICHUIO,  U3MEHEHHUIO  CTENEHEH  OKUCIEHUS  DJIEMEHTOB,
o0pa3ylolMX  pearupylomye  BemecTBa, (ase,  HCIOIB30BAHUIO
KaTalau3aTopa.

JlabopaTopHble  ONBITHI. 1. BzaumopeiictBue  aMMuaka U

xyopoBogopona. 2. Peakuust melitpammsanuu. 3. HaGmoxeHue TemmoBoro
3¢ dexTa peaknuu HelTpanuzanuu. 4. BzanMmoneiicTBrue cepHON KUCIOTHI ¢
okcunom Memu(Il). 5. PasmoxkeHwe mepokcuaa BogopoAa C ITOMOIIEBIO
KaTtaasbl KapTodens

«O6paTI/IMI>IC peaKuuny, «HCO6paTI/IMI)Ie peakuunmn», «OKHCJIIUTCIIBHO-

BOCCTAaHOBUTCIIbHBIE pE€aKUHUN», «TOMOI'CHHBIC pC€aKun», «reTEPOrCHHLIC
peakuumn», «KATAIUTUYCCKUE  PCaKIN»,

«TETUIOBOM 3P PEKT XUMUIECKON PEaKIAn».

«HCKATAJIUTHUICCKUE PpCaKIUN»,

Knaccugpuyuposams XuMu4eCKHE PeakIUy 10 Pa3IMIHBIM OCHOBAHHSIM.

Onpe()e/mmb OKHCIIUTEIb W BOCCTAHOBUTEJIL, IIPOLECCHI OKUCICHUA H
BOCCTAaHOBJICHUA.

Habniodams n onucvliéams peakiuy MEXTY BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(pomHOTro) SA3BIKA U SI3bIKA XUMHHU

45

[TonsTHe 0 ckopocTu
XUMHUYECKON PEaKIiH.
Karanus

IlonsTne o CKOpOCTH XUMHUYECKON peaknuu. @aKTOpLI, BJIMAOIIHUE Ha
CKOPOCTb XHUMHYCCKUX peakunﬁ: npupoaa pearvpyronmx BEIIECTB, HUX
KOHLEHTpaluysd, TeMIeparypa, IUIOIaab COIPUKOCHOBEHUSA, HaJIUYUEC
KaTajusaropa. Karanwus.

JleMoHcTpamu. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PEaKIMU OT
HPHUPOJIbl PEearupyroLInX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOI
PEaKIMK OT KOHLEHTPALMU PEearupyroNnuX BelecTB. 3aBUCHMOCTh
CKOPOCTH XMMUYECKOH PEaKL{y OT IUIOIIA 1 CONPUKOCHOBEHHS
pearupyrommx BemecTB («KUAISIIKIN CII0i»). 3aBUCUMOCTD CKOPOCTH
XMMMYECKOH peaKLyy OT TeMIepaTypbl PEarupyroLINX BEIIECTB.

JlaGopaTopHble onbITHL. 6. 3aBUCUMOCTh CKOPOCTU XUMHUYECKOH peaKkLuu
OT IPUPOJIbI PearupyroNuX BELIECTB Ha IPUMEpe B3auMOIEHCTBUS
pacTBOpOB THOCYNIb(aTa HATPHS U XJIOpHaa Oapus, THOCYIb(arTa HATPUS U
COJITHOW KUCIOTHI. 7. 3aBHCUMOCTh CKOPOCTH XUMHYECKOH PEaKLUH OT
TIPUPOABI METAJUIOB MPU MX B3aUMOACUCTBHHU C COISIHON KUCIOTOH. 8.
3aBUCHMOCTb CKOPOCTH XUMUYECKOH PEaKLMU OT NPUPO/BI KUCIOT IPH
B3aMMOJICHCTBHHM HX C jkeIe30M. 9. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakimu ot Temneparypsl. 10.

3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT KOHIEHTpaun. 11.
3aBUCHMOCTb CKOPOCTH XMUMUYECKOH PEaKIMH OT TUIONa N

Ob6vscHAMb, 9TO TAKOE «CKOPOCTh XMMHYECKON PeaKIUum.
Apeymenmuposamsb BIOOp eAVHUL U3MEPEHUs Vp.

Yemanasnusamo TNPUYUHHO-CJIEICTBEHHBIC CBA3HU  BJIMAHUA

(haKTOpOB HA CKOPOCTh XUMHUYECKUX PEaKIIHH.

Ppa3TUYHBIX
Habniooams n onucvieams peakiyy MeXIy BELIECTBAMH C IOMOLIBIO PYCCKOT0
(ponHOro) s3bIKa U SI3bIKa XUMHUU

IIposooums OMBITHI, TOATBEPIKAAIONIHE 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaKLHU OT Pa3IuIHbIX (paKTOpOB
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COIMPUKOCHOBCHUS pCarupyronimx BEUICCTB. 12. 3aBHCUMOCTh CKOpOCTH
XUMHYECKON pe€aKkuyu OT KaTajim3aropa

Xumunueckue peakuuu B pactsopax (10 v)

6 DJeKTpoNUTHYECKAast [loHstHe 00 ONEKTPONUTHYECKOH IHUCCONMALMH. OJIEKTPOIUTHl U | Xapaxmepusosamo TIOHSATHS (OIIEKTPOJIUTHYECKAS JIACCOLHALIHS,
JICCOLUALIHST HEJJIEKTPOIUTHL. MeXaHu3M IHCCOIMALNN DJIEKTPOIUTOB C PA3IUYHBIM | <«AIEKTPOIHUTED», «HEBTEKTPOIHTHI.

xapaktepoM cBsi3u. CTereHb EeKTPOIUTHIeCKOl nuccoruayi. CHibHbIe

¥ cnaGble STEKTPOITUTEL Yemanasnueams  TpUYMHHO-CIEACTBEHHBIE  CBSI3HM  MEXIY  IIPHPOJOI
3NIEKTPONNTA U CTEIEHBIO €70 TUCCOLUALIUH.

Jemoncrpamun.  McneiTaHume  BemecTB W UX  PacTBOPOB  Ha

3JIEKTPONPOBOAHOCTD Yemanasnusamo TNPUYUHHO-CJIIEACTBEHHBIE CBA3HU MEXAY THUIIOM XUMHYECKOI
CBSI3M B 3JIEKTPOINTE U MEXAHH3MOM €r0 JUCCOLUALIH.

JlaGopaTopHble ombIThl. 13. Jluccormanmsi crnabbIX OSJIEKTPOIUTOB Ha

NpUMepe YKCYCHOM KHUCIIOTHI.

7 OcHOBHbIE nonoxeHus | OCHOBHbIE TIOJOXKEHUSI TEOPUM  NIEKTPOIUTUYECKOH Iuccouuauuu. | Xapakmepu3oéamb — TOHATHA ~ «CTENEHb  JUCCOLMALUK, «CUJIbHBIE
TEOpUU Knaccuguxarus MOHOB U UX cBOKCTBA. KHCIIOTHI, OCHOBAaHUS M COJM KaK | SJIEKTPOJIUTBD», «Clalbble IEKTPOIUTHIY, «KAaTHOHBI», «AHHOHBI», «KUCIOTBI»,
AEKTPOIUTHIECKON aNeKTpouThl. VX KiaccupuKanus U JUCCOLUALIMS. «ocHOBaHuUs», «comuwy». Cocmagnames  ypaBHEHHS  3IEKTPOJIUTHYECKOH
muccorpanun (TOJ1) JIMCCOIMAIIMU KUCJIOT, OCHOBAHUI U COJICH.

JeMoHcTpanuu. 3aBUCHMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOW KHCIOTBHI
OT KOHLEHTparuu. [IBMXKEHHE OKpAIEHHBIX HOHOB B 3JEKTpuuecKkoM | Miuniocmpuposams npUMepaMu OCHOBHBIE TIOJIOXKEHHS TEOpUHU
Tone. 3NEKTPONUTUIECKON AUCCOLHAINN.
Pasnuyams KOMIIOHEHTBHI JIOKa3aTeNbCTB (TE3MCOB, apryMEHTOB M (OPMBI
JIOKA3aTeNbCTBA)
8—9 XUMUUECKUE CBOMCTBA OO1Me XMMHYECKHE CBOHCTBA KUCIIOT: U3MEHEHNE OKPACKU MHIMKATOPOB, | Xapakmepuszosams OOLIME XUMUYECKHE CBOMCTBA KHCIOT C MO3UIMI TEOpHU

KHUCJIOT B CBETC TCOPUU

B3aMMOJICHCTBUE C METaJlaMH, OKCHJAMH M THAPOKCHAAMH METAIOB U
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JJEKTPOJINTUIECKON
JCCOLUALIUI

conmsiMu. MoneKyssipHbIe 1 HOHHBIE (TIOJHBIE U COKpaNIEHHbIE) ypaBHEHHS
peakuuii. XUMHUYECKHH CMBICI COKpAIIEHHBIX YpPABHEHMH. YCIIOBUS
MIPOTEKAHUS PeaKMi MEXIy NIEKTPOIUTaMU 10 KOHLA. Psan akTUBHOCTH
METaIJIOB.

JlaGopaTopHble onbIThl. 14. lI3MeHeHWE OKpackd HWHIMKATOPOB B

KUCIOTHOM cpene. 15.Peakumst HelTpanuzaumm pactBopa HIENOYU
pa3nmuHeIMH  Kuciotamu. 16. Tlomydenme runpokcmna memu(Il) u ero

B3aPIMO}:[eI>1CTBPIe C pa3jINYHbIMU KHUCJIOTaMHU.

17. BsaumoneicTBHEe CWIBHBIX KUCIOT ¢ okcuaoMm wmemu(Il). 18-20.
BsaumoneiictBue kucnor ¢ merautamu. 21. KauecTBeHHas peaxuus Ha
kapOoHaT-HoH. 22. [TonyuyeHne CTyaHs KPEeMHUEBOH KHCIIOTHI.

23. KayecTBeHHas peakiys Ha XJIOPU/I- WIIH CyNb(aT-HOHBI

3HCKTpOHI/ITI/I"ICCKOI71 JUCCOHAIH.

Cocmagnsimes MOJNEKYISIDHBIC, IOJMHBIE U COKpALIEHHBIC HOHHBIC YpaBHCHUSI
peaKiuii ¢ yyacTueM KHCIIOT.

Apeymeﬂmupoeamb BO3MOXHOCTB IIPOTECKaHUA peaxum‘/i C y4aCTUEM KHUCIIOT Ha
OCHOBE IIpaBuWJIa BepTonne " psaaa akKTUBHOCTH METAJIIOB.

Hpoeodumb OIBITEI, IMTOATBEPKAAOIIUE XUMHUYIECKUE CBOMCTBa KHCJIOT, C
CO6J'IIOI[CHI/ICM paBUJI TCXHUKHN 0€e30IacHOCTH.

Habnioodams 1 onucvléams peakiiiy ¢ yIacTHEM KHCIIOT C IOMOIIBIO PYCCKOT0
(pomHOTro) SA3BIKA U SI3bIKA XUMHHU

10 XuMHYecKre CBOMCTBa OO0mue XMMHUYECKUe CBOWCTBa IIeodyel: B3auMoJelcTBUe ¢ kucinotamu, | Cocmasnsimes MONEKYISpHBIE, IONHBIE W COKpAlleHHbIE HOHHBIE YpaBHEHHS
OCHOBAaHUi B CBETE TEOPUM | OKCHIAMHM HEMETaIoB, comsaMu. OOlmue XHMMHUYECKHE CBOMCTBA | PeakLMid C yJaCTHEM OCHOBaHMH.
NEKTPOITUTHIECKON HEPAaCTBOPUMBIX OCHOBAHHIA: B3aMMOAEHCTBHE C KUCIOTaMH, Pa3OKEeHNE
JIUCCOIMALIUN IIPY HarpeBaHUM. ApeyMeHmupoeamb BO3MOXHOCTb NPOTEKAHUA peaKL[I/If/i C y4aCcTuemM OCHOBaHMH
Ha ocHOBe npasuia bepromie.
JlaGopaTopHble onbiThl. 24. lI3MeHeHHE OKpacku HHIUKATOPOB B
LIeN0YHON cpene. 25. BsamMoneiicTBre menodeil ¢ yrIeKHCIBIM Ta30M. IIposooums ONBITHI, MOATBEPKAAIONINE XUMHUYECKHE CBOMCTBAa OCHOBAHHMA, C
26. KauectBeHHass peakuuss Ha KaTHOH amMoHus. 27. Ilomydenue COOJIFOCHHEM IIPABUI TCXHHKH OE30M1aCHOCTH
rugpokcuaa Meau(ll) u ero pasnoxeHue
Habmooams n onucviéams peakuuy ¢ y4acTHEM KHCIIOT ¢ HOMOILBIO PYCCKOrO
(ponHOro) sA3bIKa U SI3bIKa XUMHUU
11 XuMmuueckue cBOcTBa OO0ume XUMUYECKHe CBOMCTBA CPETHUX CONEH: B3aUMOIeiicTBIE ¢ Xapaxmepusosams 00IIME€ XMMHYECKHE CBOIMCTBA COJNEH C MO3ULMH Teopuu

COJIel B CBETE TEOPHU
3NEKTPOIIUTHYECKON
JIMCCOLUALIT

KHCJI0TAMHU, ILEJI0YaMH, COJIIMU U MeTajlaMu. B3auMoneicTBre KUCIbIX
coJiel CO IeI0UYaMH.

JlaGopaTopHsble onbIThl. 28. B3aumozeiicTBue kapOOHATOB C KUCIOTAMHU.
29. Ionmyyenue rugpokcuna xeneza(lll). 30. BsaumoneiicTBue xenesa c
pactBopom cynbghara meaun(Il)

3JIEKTPOIUTHUECKON AUCCOLIHALIUH.

Cocmagnsims MOJNEKYISPHBIC, IOJNHBIE M COKpPALIEHHbIE HOHHBIC YPAaBHEHUS
peaxiuii C ydacTHeM COJIeH.

Apaymenmuposams BO3ZMOXKHOCTh IPOTEKAaHMs PEAKIMil ¢ ydacTHEM coieil Ha
ocHoBe npaBuia bepromnne.

Ilpoéooums ONBITH, TOATBEPXKIAIOIINE XUMUYECKHE CBOWCTBA COJEH, ¢
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CO6JHOI[CHI/ICM npaBUJI TCXHUKHU 0€e30IaCHOCTH.

Habniooame M onucvliéams peakuuy ¢ y9acTHEM COJICH C MOMOIIBIO PYCCKOTO
(pomHOTro) sA3bIKA U S3bIKA XUMHU

12 [Nonstue o ruaponmse I'maponus, kak oOMeHHOe B3amMopeiicTBHe coiell ¢ Bomoi. I'mnopomms | Vemawnaenausamw 3aBHCHMOCTB MEXKIy COCTABOM CONIM M XapaKTEPOM THIPOIH3a
coneit CONTM CHJIGHOTO OCHOBaHHS M Ca0oi KHUCIOTHL. [ 'Miuponms conm cimaboro
OCHOBaHMs U cuiibHOM kucnoTsl. [Ikama pH. Ananuzuposanms cpeiy pacTBopa COIH € TIOMOIIBIO HHINKaTOPOB
Jemoncrpanuu. OnpeneneHue xapakTepa cpeibl B pacTBOpax CoJIeH. IIpoznosuposans TN THAPOIN3A COMM HA OCHOBE aHANM3a ero (popMyIibl
13 [pakTndeckas pabora 1. | CBolicTBa KHCIIOT, OCHOBAaHHH, OKCHIOB WM CoJell B  CBeTe TeopuH | Ymems oOpamatbcs ¢ JabOpaTOpHBIM OOOPYAOBAaHWEM M HarpeBaTeNbHBIMU
Pemenne SIIEKTPOIUTUYCCKON JUCCONMAIIMH U OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIX | MPUOOpaMH B COOTBETCTBUY C MPABUIIAMH TEXHUKH 0€30MaCHOCTH.
9KCIIEpUMEHTANBHBIX 3a1ad | PeaKIHil.
o TeMme Habnodams cBOKCTBA AIEKTPOIUTOB M IPOHCXOASIINX C HUMH SIBJICHHH.
«QNEeKTPOIUTHIECKAS
JHCCOLMALIATY Habniodams u onucvléams peakuud C y9acTHEM DSJIEKTPOIUTOB C MOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO HJIM POIHOIO) SA3bIKA U SI3bIKA XUMUH.
Dopmynuposamb BIBOJBI IO PE3YIBTATaM IIPOBEJECHHOIO 3KCIIEPUMEHTA
14 O06001IeHe U cUCTeMAaTH3alMs 3HaHUH 10 TeMe «XMMHYECKUE PEaKLUU B PACTBOPAX JIEKTPOIUTOBY
15 KonTponpHas padora 1 1o reme «XUMUYECKHE PEaKLUK B PACTBOPAX AJICKTPOIUTOB)
Hemerayuibl 1 ux coequHeHust (25 4)
16 OO01was XxapakTepucTHKa CrpoeHre aTOMOB HEMETAILJIOB U UX ToJokeHue B [lepuoanyeckoit Ob6vscHAMD, YTO TAKOE HEMETaJUIbI.

HEMCTAJIJIOB

cucreme. Psan sanexrpoorpunatensHocTi. Kpucramnnueckue permeTki
HEMETaJUIOB — IPOCThIX BELIECTB. AJUIOTPONUS U €€ IPUYUHBI.
Odusnueckue cBoiicTBa HeMeTawoB. OOIIe XMMHUYECKUE CBOMCTBA
HEMETAJUIOB: OKHCIIUTEIbHbIE U BOCCTAHOBUTEIIBHBIC.

Hemoncrpanun. Komiekuuss HemeraiwioB. Moaenu KpHCTaJLIMYECKHX
PeuIETOK HEMETAIJIOB: aTOMHbIE U MOJIEKyIsipHbIe. O30HATOP M IPUHIIUIIBI
ero pabotel. ['opeHre HeMeTamIoB — MPOCTHIX BELIECTB: cepkbl, (ocdopa,
JPEBECHOTO YTIIS.

Cpasnusams aIOTPOIHbIE BUIOM3MEHEHHS KHCIOPO/A.
Packpeisams NpUINHBL ATTIOTPOIHUH.

XapaKmepusoeamb XUMUYECKHE DJIEMEHTBI-HEMETAJUIbI U IIPOCTHIC BEIIECTBA-
HEMETAJJIBL: CTPOCHHUE, (1)1/131/1%01(1/16 1 XUMHYECKHE CBOMCTBA HEMETAIIJIOB.

ObvsicHams 3aBACUMOCTh  OKHCIHTEIIBHO-BOCCTAHOBHUTENIBHBIX CBOMICTB (I/IJ'II/I
npeécxa%z@amb CBOP'ICTBa) JJICMCHTOB-HEMETAJZIOB OT HMX IIOJOXCHHA B
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Ilepuonnueckoil cucreme xumudeckux aemMeHToB Jl. 1. Menneneesa.
Yemanaenueamp TIPUMUHHO-CIICICTBEHHBIE CBSI3M MEXKIY CTPOCHHMEM aToMa,
XHUMHUYECKOH CBS3BIO, THIOM KPHCTAJUTMYECKOH pEIIeTKH HEMETaJUIOB M HX

COCHHHCHHﬁ, nux (1)I/I3I/I‘leCKI/IMI/I CBOMCTBaMH.

ﬂomabzeamb OTHOCHUTEIHHOCTD MOHATHI «METAJD» U «HEMETaILD)

17 OOm1as XxapakTeprCTHKa lanorensl, crpoeHre X aTOMOB M MOJNekyd. Dusudeckne U XUMHUECKHE | Xapakmepusoeams CTpOeHHE, GU3HIECKHE M XUMHIECKHE CBOMCTBA, MTOTyIeHHE
aneMeHToB VIIA rpynmsl CBOMCTBA TAJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB TAJIOT€HOB B | W IPHMEHEHHE IraJIoreHOB B IUIaHE 00IIero, 0COOEHHOTO U €JMHIYHOTO.
— TaJIOTEHOB 3aBHCHMOCTH OT X TonoxeHns B [leproandeckoii cucreme. Haxoxnenue
rajoreHoB B MNPUPOJE M HX MONydeHHe. 3HAueHHE H NpUMEHeHHe | YCMAHAGNUSAMb TPUYHHHO-CICJCTBEHHBIC CBA3H MEXIY CTPOCHHEM aTOMa,
raJIOreHOB. XHUMHUYECKOH CBSI3bIO, THUIIOM KpPUCTAJUTMUECKOW PpEIIETKH TaloreHoB, WX
(U3MYECKUMU M XUMUYECKUMH CBOHCTBAMH
Hemoncrpamuu.  OOpa3nbsl  rajJoreHoB —  TIPOCTBIX  BEIIECTB.
B3anmoneiicTBre rajoreHoB ¢ MeraiaMH. BbITecHeHne Xiopa OpomMoM
WM HOJIa U3 PACTBOPOB HX COJIEH
18 CoennHeHNs TaloreHOB lanoreHoBoOZIOPOAbI ¥ COOTBETCTBYIOIIME MM KHCIOTBHL: IUIABHKOBas, | Xapaxmepuszosams cOcTaB, GU3MUECKUE U XUMUYECKHE CBOMCTBA, MOIYyYCHUE U
COJIsTHaA, OpoMOBOIOpO/IHAS, HOZI0BOJIOPO/IHASL. T'anorenunpl. | NpUMEHEHHE COEIMHEHU TaloreHOB C MCMOIb30BAHHEM PYCCKOro (POIHOrO)
KauecTBeHHble peakiyu Ha rajJoreHuA-UOHbI. IIpuMeHeHue coeqUHEHHMH | A3bIKA U A3bIKa XMMHUU.
raJoreHoOB U UX OMOJIOrHYecKas poib.
Ha3zvisame coenHeHys TajioreHoB 1o Gpopmyie u cocmagisanms GOpMYIbl 110 UX
Jemoncrpanusi. Komekiys npupoIHbIX COeIMHEHUH XJiopa. Ha3BaHHUIO
JlaGopaTopHbIe onbIThI. 31. Pacio3HaBaHue ranoreHu1-uOHOB Yemanasnusams npuuMHHO-CIIEICTBEHHbBIE CBA3U MEXKAY XMMUYECKOU CBSI3bIO,
THUIOM KPHCTAJUIMYECKOH PEIIETKH COSMHEHMI raJIoreHoB, UX GU3UYECKUMU U
XMUMHUUYECKUMH CBOUCTBAMH.
Ilposooums, Habmooams ¥ ORUCHIBAMb XUMHYECKHH JKCIEPUMEHT MO
pACIIO3HABAHUIO TaJOTCHUJ-HOHOB C  COOJIOJCHMEM IIPAaBMJI  TEXHUKH
6€30MacHOCTH.
Buinoansams pacdersl 1Mo XUMHYECKUM (OpMYyIaM M YpaBHEHHSIM pPEaKIHi,
MPOTEKAIOMINX C yIaCTHEM COEAMHEHHH raloreHoB
19 IMpakruyeckas padora 2. ConsHast KMCIOTa — CHJIBHBIH 3JIEKTPONUT. THNHMYHBIE peakuuu KUCIOT: | Ywmems oOpamarscsi ¢ 1a0OpaTOpHBIM O0OPYIOBaHHEM M HarpeBaTelIbHBIMH

«M3y4eHune cBONCTB

B3aUMOJCHCTBHE C METaJlylaMHd, OCHOBHBIMH U aM(I)OTepHBIMI/I OKCHIaMH,

nprOOpaMH B COOTBETCTBHHM C MPABHIIAMHU TEXHUKH OE30I1aCHOCTH.
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COJISTHOM KHCJIOTBI»

OCHOBaHHUsAMH U aMC]Z)OTCpHLIMI/I TUAPOKCHUAaMH, COJISIMU. Kauecrpennas
peaKkuyd Ha XJIOpUI-HUOH.

Habnrooams cBOMCTBA MEKTPOIUTOB M MPOUCXOJSIINX C HUMH SBJICHHUIMA.

Habniooame M onucvieams peakyuy C y4acTHEM ODJIEKTPOIMTOB C ITIOMOIIBIO
€CTECTBEHHOI'0 (PYCCKOT0 WJIM POITHOTO) sI3bIKA U SI3bIKA XUMHUH.

@opmynuposampb BbIBOABI 110 pe3y/IbTaTaM MPOBEICHHOI0 YKCIIEPUMEHTA

20

OO01mmast XapaKTepPUCTHKA O6mas xapaktepucrrka emMeHToB VI A — rpynmer. Cepa B ipupoze ue€ | Jasame  oOIIyl0  XapakTEpUCTHKYy aTOMaM, IIPOCTBIM  BEIIeCTBaM U
anemeHToB VI A - ToydeHue. AJJIOTPOITHBIE MOAN(HKAIINN CEPBl ¥ UX CBOMCTBA. COCIMHEHUSIM  XaJbKOTEHOB B  3aBHCHMOCTH OT WX IIOJIOXKEHWS B
xanpkoreHos. Cepa XuMHUecKHe CBOMCTBA cepbl U €€ IPUMEHEHHE. Ilepuonunueckoii cucreme.
Jemoncrpauuu. B3anmonelicTBue cepbl ¢ Metaiiamu. ['opeHue cepol B Xapaxmepuzoéams CTPOCHHE, aJUIOTPONHS, (QH3HYECKHE W XHMHYCCKHE
KHCIIOpOJe CBOMCTBa, MOJTy4YeHNE U TIPUMEHEHHE CEePhIL.
Yemanasnueames TpUMUHHO-CIIEICTBEHHBIE CBS3M MEXIy CTPOCHHEM aToMa,
XUMHUYECKOH  CBSI3bIO, THUIIOM  KPUCTAIMYECKOM pemeéTku  cepel, €&
(hU3NYECKUMU ¥ XUMUYECKUMH CBOHCTBAMH.
Buinoansams pacuérsl Mo XUMH4ECKUM (OpMyIaM M YpPaBHEHMSAM PpEaKLUi,
MPOTEKAOMINX C yIaCTHEM CEPBL.
IIposooums, Habnooams 1 onucvleans XAMUYECKUA SKCIIEPUMEHT 10 TOPEHHIO
cepbl Ha BO3JyXe U B KHCIOpOAE C COONIOACHUEM TIPAaBHJI TEXHUKH
6e3omacHOCTH
21 CepoBonopox 1 cyiabhuasl | CepoBOIOPOA: CTPOCHHE MONEKyNIbl, (u3uueckde U Xumudeckue, | Xapaxmepuzosams cOCTaB, GU3MUECKUE M XUMHUYECKHUE CBOMCTBA, MOJNyUCHHE U

noiaydenne W 3Hauenue. CepoBomoponHass kuciora. Cyabpuasl U HX
3HaueHue. JIroMuHO(OpBL.

Hemouncrpauus. Komtekius cynbdunapix pya. KauecrBennas peakuust
Ha CyNb(QHUI-UOH

NpUMEHEHHE COSAWHEHHN Cephbl B CTENEHM OKHUCIEHUS —2 C HCMOJIb30BaHUEM
pyccKoro (pOIHOro) sA3bIKa U A3bIKA XUMHH.

Hasvieames coenuHeHnst ceppl B CTENEHM OKUCIeHUS —2 1o ¢opmyne Hu
cocmagasimes HOPMYIIbI 110 UX Ha3BAHHUIO.

Cocmagname MOJIEKYIISIpHBIE M HMOHHBIE  ypPaBHEHHUS  peakuuii,
XapaKTepU3YIOLIMe XUMUYECKUE CBOICTBA COGIUHEHHMH cephl B CTENEHU

OKHCJICHUS —2.

Onucwvieams TMPOLECCHI OKUCTICHUA-BOCCTaAHOBJICHU S, onpedeﬂﬂmb OKHCIIUTCIIb U
BOCCTAHOBHUTCIIb U COCMABIANMb 3JICKT‘pOHHI>II>'I baylaHC B peakuyax ¢ ydaCTUueEM
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CEPLI B CTCIIEHU OKHUCIICHUST 2.

Yemanasnueameo NPUYUHHO-CIIEACTBEHHBIC CBSI3U MCXKAY XUMHYECKON CBA3b1O,
THIIOM KpI/ICTﬁJHIPI‘{CCKOﬁ peH_IéTKI/I COCI[I/IHGHI/Iﬁ CEpbl, HUX CI)I/ISI/I‘«ICCKI/IMI/I u
XAMHYECKHUMH CBOWCTBAMH

22 Kucnoponusre coennuenns | Oxcnp cepri(IV), ceprucras kucnota, cynboursl. KauecrBeHHas peakuus | 3anucviéams GOPMYIBI OKCHIOB CEPBI, HA3bI6AMb VX, ONUCHIGAMb CBONCTBA HA
cephl Ha CYIb(HT-NOH. OCHOBE 3HaHUH O KUCIOTHBIX OKCH/IaX.
Oxcnn cepri(VI), cepHast kuciora, cynsdartsl. Kpucramiorumparsl. Xapaxmepuzosams cocTaB, (QU3HIECKHE M XHMHYECKHE CBOWCTBAa CEpHOI
KauecTBeHHast peakuus Ha CyabdaT-HOH. KHCJIOTHI KaK DJIEKTPOJIHMTA C HCIIONB30BAaHHEM PYCCKOro (POIHOTO) s3bIKa U
SI3bIKAa XUMUH.
Hemoncrpannu. ObeciiBeurBaHie OKPAIICHHBIX TKaHEH U [BETOB
CEPHHUCTHIM T'a30M. Cocmagnsimo MOJIEKYIISIpHBIE U HOHHBIE  YpaBHEHHS  pEaKIHi,
XapaKTepU3YIOIINX XUMHYECKIE CBOUCTBA CEPHOH KUCIIOTHI.
BsaumMoneiicTBre KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOTHI ¢ MEJIBIO.
OOyrnuBaHue OpPraHMYECKHX BEIIECTB KOHIICHTPUPOBAHHOH CEpHON Pacnosnasams cynphaT-uoHEL.
KHCIIOTOM.
Xapaxmepu3zoéams CBOHCTBA KOHLIEHTPUPOBAHHOM CEpHOIl KHCIIOTHI Kak
JlabopaTopHbIe ONbITHI. OKHCIIUTEJIS C UCTIONIb30BAHUEM PYCCKOrO (POHOr0) A3bIKa U A3bIKAa XUMHH.
32. KauecTBeHHbIE peakIMy Ha CyIb(aT-HOHBI. Cocmagnsims ~ ypaBHEHHS  OKHUCIHTENbHO-BOCCTAHOBUTENBHBIX  PEAKIMIt
METO/IOM JIEKTPOHHOTO OajaHca.
Buinoansams pacuérsl 1o XMMH4ECKUM (OpMYyIaM M YpPaBHEHHSAM PpEaKLUi,
HPOTEKAOIIUX C Y4aCTHEM CEPHOH KHCIOTBI.
Habmooams n onucbiéams XUMAYECKHUI SKCIIEPUMEHT
23 [pakTudeckas padora 3. CepHast KucioTa — CHIbHBIH AnekTponut. CBolcTBa pa3daBieHHOM cepHOll | Vmems oOpamarbcs ¢ 1a6OpaTOpHbIM OOOPYAOBAaHMEM M HarpeBaTElNbHBIMU

«VI3yueHne CBOMCTB CepHOI
KHUCIIOTBD)

KHCIIOTBI, KaK THUIMYHOM KHCIOTHI: B3aUMOJEHCTBHE C METaJUIaMH,
OCHOBHBIMH M aM()OTEPHBIMH OKCHIAMH, OCHOBAHHMSAMHU M aM(OTEpHBIMU
THAPOKCHAAMH, colisiMU. KayecTBeHHast peakiys Ha Cylb(aT-HoH.

nprOOpaMu B COOTBETCTBUM C NPABHIIAMU TEXHUKU OE€30I1aCHOCTH.
Habniooams cBOMCTBA ANMEKTPOIUTOB U MPOUCXOSIIHUX C HUMHU SIBICHHUM.

Habniooame n onucvieams peakiMu C y4acTHEM >JIEKTPOIMTOB C IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOT'O MIIM POIHOTO) SI3bIKA U SI3bIKA XUMUH.

Dopmynuposams BIBOJBI IO PE3yIbTaTaM IIPOBEJEHHOI0 3KCIEPUMEHTA
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24 OOmmas xapaKkTeprCTHKa OO1mast XxapakTepHCTHKa 3JIEMEHTOB VA rpynnsl. A30T, cTpoeHHe atoma U | Jlagéames  OOIIyl0  XapakTEpUCTHKYy aTOMaM, IIPOCTBIM  BEIIeCTBaM U
XMMHYECKHUX JIEMEHTOB Moiekyinbl. du3nueckne W XMMUYECKHE CBOWCTBAa M NPHMEHEHHE a30Ta. | COCIMHEHWSIM ITHUKTOTCHOB B  3aBHCHMOCTH OT HX TIIOJOXKCHUS B
VA rpynmsl. A3oT A30T B IpUpoJIe 1 ero OHOJIOrnIecKas poib. Ilepuoamnueckoii cucreme.
Hemoncrpanus. [{narpamma «CocraB Bo3ayxa». BuneohparmenTs! u Xapaxmepusoeamsb cTpoeHue, GU3HIECKUe 1 XMMUYECKUE CBOHCTBA, IIOIy4eHUE
cnaiinsl «[Itnapn 6a3apeny U NPUMEHEHHE a30Ta C UCIIONB30BAaHHEM PYCCKOTO (POJHOrO) SI3bIKA M SI3bIKA
XUMUH.
Haszvisame coenuHeHus a3ora no dopmyne u cocmasisams GopMynIsl 1O HX
Ha3BaHUIO.
Yemanaenueams pUUUHHO-CIIEICTBEHHBIE CBSI3M MEXy CTPOCHMEM aroMa U
MOJICKYIBI, BUIOM XHMHUYECKOM CBSI3U, TUITOM KPUCTaJUTMUECKOM pelIéTKH a30Ta
U ero (U3NYEeCKNMHU U XUMHUUECKUMH CBOHCTBAMH.
Buinoansams pacd€rbl Mo XUMHUECKUM (opMydaM M ypaBHEHWSIM peakIHi,
MPOTEKAOIINX C y4aCTHEM a30Ta
25 Ammuak. Conu aMMOHUS AMMHUaK, CTpoeHHE MOJIEKYJIbI ¥ (PU3MYECKHe CBOWCTBA. AMMHUAYHas BOJa, | Xapakmepusoeams COCTaB, CTPOCHHE MOJIEKYINBI, (M3MYECKUE M XUMHYCCKHE

HaH.IaTLIpHLII’I CIIUPT, TUAPAT aMMHUAKa. I[OHOpHO-aKL[eHTOpHLIﬁ MEXaHU3M
06pa30BaHI/I$I KaTHOHa aMMOHUs. BoccTaHOBUTEIBHBIE CBOMCTBA aMMHUAaKa.

Coiay aMMOHMSL M MX TNPUMECHEHUE. KauecrBennas peaKiysg Ha KaTUOH
aMMOHHUA.

Jemoncrpanuu. ITonydeHue, cobupaHue 1 paco3HaBaHHE aMMHUaKa.
Paznoxxenne buxpomaTa aMMOHHSI.

JlaGopaTopHble ONbITHL

33. KayecTBeHHas peaklysl HA KATUOH aMMOHUS

CBOICTBA, MOJYYCHHE W MPHUMEHECHHE aMMHAKa C HCIIOJIb30BAHHEM PYCCKOTrO
(pomHOro) sA3BIKA U SI3bIKA XUMHH.

Hasvieame conn amMmonus no QopmynaMm U cocmaenams (HOPMYNbl MO HX

Ha3BaHUSM.
3anucvisams HOHHBIC

MOJIEKYIISIPHBIE u YpaBHEHHUs]  peakuui,

XapaKTepU3YIOLIMe XMMUUECKIE CBOMCTBAa aMMHAaKa U COJIEH aMMOHHUSL.
Cocmasisimo

YpaBHEHUA  OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peamnﬁ C

y4aCcTHEM aMMHUaKa C IOMOIIBIO 3JIEKTPOHHOI'O Gananca.

Yemanasnueams npUIMHHO-CIIEACTBEHHBIE CBS3M MEXIY BUAAMH XHMHUUYECKUX
CBsI3ed, TMIIAMHU KPUCTAIMYECKUX PEIIETOK aMMHaKa M COJEH aMMOHUS U UX
(U3MYECKUMHI U XUMUYECKMMH CBOMCTBAMHU.

Ilpogooums, Habniooams W ONUCHIBAMb XUMHYECKHH 3KCIEPUMEHT IO

pacno3HaBaHUIO CO6J'IIOH€HI/I€M TCXHHUKHA

6€30MMacHOCTH.

HMOHOB aMMOHHA C TpaBUII
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Beinonnuame pacy€rsl 1Mo XUMUYECKHMM (OpMylnaM U ypaBHEHHSIM pPeakuui,
MPOTEKAIOMINX C yIacCTHEM aMMHaKa

26 [pakTrdeckas padora 4. Iomyuenue, cobupaHue u pacrio3HaBaHHE aMMHUaka. [3ydenue Toxyuams, cobupame M pacnosnasams aMMuak Obpawamscs ¢ 1a00pPaTOPHBIM
«[Tomy4yenre aMmMuaka u PacTBOPUMOCTH aMMHaKa B BOJIE ¥ XapaKTEPUCTHKA OCHOBHBIX CBOWCTB 000pyIOBaHNEM U HarpeBaTebHBIMU IPHOOPaMHU B COOTBETCTBHH C IIPaBHIIAMHU
H3y9IEHHE ero CBOHCTBY» ruapara aMmMuaka. KadecTBeHHast peakuyns Ha KAaTHOH aMMOHHS TEXHHUKH Oe30ITaCHOCTH.
Habmooams v onucbiéams XUMUYECKUH SKCHEPUMEHT C IIOMOLIBIO PYCCKOTO
(pomHOTrO) S3BIKA U SI3bIKA XUMHHU.
Dopmyauposams BbIBOABI 110 Pe3YJIbTaTaM IPOBEJICHHOIO SKCIIEPUMEHTA.
Compyonuuams B 1poriecce yueOHOr 0 B3aUMOAEHCTBUS IPH paboTe B IpyIax
27-28 Kucnoponconepxkamue Oxcuzpl a30Ta: HeConeoOpasyoIe U KUCIOTHBIE. Xapaxmepuzosamsb cocTaB, pU3NYECKHE U XUMUUECKUE CBOWCTBA, MOTYYCHUE U

COCIUHCHUA a30Ta

A3soTucras KMCJIOTa M HUTPUTHI.
A30THas KHCIOTa, e€ NOoIy4eHue U cBoiicTBa. Hutpatsl.

Jemoncrpanuu. B3aumozelicTBue KOHIEHTPUPOBAHHOM a30THOM
KUCIOTH ¢ Mezibto. ['openne uépHoro nopoxa. Paznoxenne HuTpara Kanus
U TOPEHHUE JIPEBECHOr0 YrOJIbKa B HEM.

JlaGopaTopHblie onbIThbl. 34. XuMHYECKHE CBOMCTBA a30THOW KUCIOTHI,
KaK 3JICKTPOJINTa

NpUMEHEHHE OKCHJIOB a30Ta C HCIONB30BAHMEM PYCCKOro (POAHOro) s3bIKa M
SI3bIKa XUMHUH.
Cocmagnsamep MOJIEKYIISIPHBIE u YpaBHEHUSI
XapaKTepU3YIOLINE XMMUUECKHE CBOMCTBA OKCUIOB a30Ta.

HOHHBIE peaxuui,

Yemanasnueames NMPUYMHHO-CIECTBEHHBIE CBA3M MEXIY BUIOM XHMHYECKOM
CBSA3H, TUIIOM KPUCTAUIMYECKOH PELIETKU OKCHJIOB a30Ta U UX (U3MYECKUMHU U
XMUMHUUYECKUMHU CBOUCTBAMH.

Xapaxmepuszoeams cocTaB, (QU3MYECKHE ¥ XHUMHUUYECKHE CBOIMCTBA a30THOM
KUCJIOTBI KaK 9JIEKTPOJNTA, HPUMEHEHHE C HCIOJIb30BAHHEM PYCCKOrO
(pomHOro) sA3bIKa U SI3bIKA XUMHU.

3anuceieamo MOJIEKYIISIPHBIE u HOHHBIE YpaBHEHUsI  peakmuii,

XapaKTepU3YIOIINe XMMUUECKIE CBOMCTBA a30THOM KHUCIIOTHI KaK 3JE€KTPOIUTA.

Ilpogooums,  Habmodams W OnUCLIGAMb  XUMHUUYECKUH  SKCIIEPUMEHT,

XapaKTepU3yloLUil CBOMCTBA Aa30THOW KHCIOTBI KakK dJJEKTpOJUTa, C
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CO6JHOI[CHI/ICM npaBUJI TCXHUKHU 0€e30IaCHOCTH.
Xapakmepuaaeamb A30THYIO KHCJIOTY KaK OKUCIIUTEIIb.

Cocmasnsime YpaBHCHUA OKHUCJIUTCIIbHO-BOCCTAHOBUTECIIBHBIX peaKHHﬁ,
XapaKTEepU3yIOIKUX XUMUIECKUEC CBOMCTBA a30THOM KHUCIIOTBI KaK OKHUCJIUTECIIA, C

TIOMOIIBIO 3JICKTPOHHOI'O Oasamca.

Ilposooums,  nabmooamv W XUMHYCCKUI
XapaKTepU3yIOIIUil  CBOMCTBa a30THOM  KHCIIOTBI  Kak

CO6J'IIOI[6HI/ICM paBUJI TCXHUKHU 0e30acHOCTH

onucobleamss OKCIIEPUMEHT,

OKHUCJIUTECIIA, C

29 Docdop u ero coenunenust | Docdop, crpoerne aroma u amorporms. Dochumsl. Pochun. Okcun | Xapaxmepuzosams CTPOCHHE, ANIOTPONUIO, (U3MYECKHE H XUMHYCCKHE
¢dochopa(V) u oprodochoprnas xkucimora. Docdarsl. DocdopHbie | cBoiCTBaA, MOMydeHHE W NpHUMeHeHHe (ocdopa ¢ MCHOIB30BAHUEM PYCCKOTO
yno6penus. THCeKTHIHIBL. (pOMHOrO) SI3bIKA U SI3bIKA XUMHUHL.

Jemoncrpanuu. O6pasipl NPUPOIAHBIX coequHeHuH pocdopa. operne CamocTosITeNnbHO onucbhigams cBolicTBa okcun (ochopa(V) Kak KHCIOTHOTO
¢docdopa Ha Bo3nyxe u B kucnopoze. [lonyuenune 6enoro gpochopa u OKCHZIa M CBOICTBa 0pTOHOCHOPHOH KUCIOTHI.
UCIIBITaHUE €ro CBOHCTB
Hnnriocmpuposams 3TH CBOICTBA YPAaBHEHHUSMH COOTBETCTBYIOLINX PEAKIMIL.
JlaGopaTopHble onbIThI. 35.KauecTBeHHbIe peakuuy Ha GpochaT-uoH
Ilposooums, nabniooams W onuceléambs XUMHYECKHHA OKCIEPHUMEHT C
COOJIIOJCHHEM TIPABUIT TEXHUKU OE30I1aCHOCTH.
Pacnosznasams dpocdar-uonsr
30 OO1as xapaKkTeprCTHKa OO01ast xapakTepucTuka 35eMeHToB IV A- rpymibl: 0cOOCHHOCTH Jasamp  o0LIyI0  XapaKTEpPUCTHKY aTroMaM, IPOCTHIM  BeLIeCTBaM U

anemMeHToB [V A- rpynmsl.
VYrnepon

CTPOEHUSI aTOMOB, IPOCTBIX BELIECTB U COSANHEHUH B 3aBUCUMOCTH OT
noJoKeHust aeMeHToB B [lepuoanueckoit cucreme. Yriaepos.
AmnorporiHbie MoaudUKaIHy: anmMas, rpadhur. AMOpQHBIi yriIepos U ero
copTa: caxka, akTHBUPOBAHHBIN yroJib. AncopOiuss. XUMHYECKHE CBONCTBA
yriepona. Kokcoxumuueckoe Ipou3BOIACTBO U €To mpoxykuus. KapOumasr.

Hemoncrpanun. Komneximst «OOpas3inpl  OpUPOTHBIX  COCTUHEHUMA
yrieponay. Iloptper H. 1. 3enunckoro. I[lormomenne akTHBUPOBAHHBIM

Yr1€M pacTBOPEHHBIX BEIIECTB WIIM Ta30B. Y CTPOMCTBO POTUBOras3a

COEIMHEHUAM 3JieMeHTOB IV A- rpymnibl B 3aBUCUMOCTH OT UX IIOJIOXKEHUS B
Ilepuoamueckoii cucreme.

Xapakmepuszosams CTpOEHUE, AJUIOTPONHIO, (GHU3UYECKHE M XUMUYECKHE
CBOICTBa, IMOJYYEHHE W INPUMEHEHHE aMOp(pHOro yriepoja U €ro COpToB C

UCIIOIb30BaHUEM PYCCKOTO (POIHOTO0) SI3bIKA U SI3bIKA XUMMUHU.
Cpasnueams CTPOCHHUE U CBOMCTBA anMasa U rpadura.
Onucwvieams OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA YIIIEPOa.

Iposooums, Habnodame W OnUCHIBAMb XUMHYECKUH OKCIIEPUMEHT C
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CO6HIOI[CHI/ICM npaBUJI TCXHUKHU 0e301acHOCTH

31 Kucnoponconepxarue Oxcup yraepopa(Il): ctpoeHne Monexyssl, MONYy4eHHE U €ro CBOMCTBA. | Xapakmepusosamb cocTaB, (H3MUECKHE U XMMUYECKUE CBOMCTBA, NOIy4EHHE U
COCZIMHEHUs yriaeposa Oxcup yrinepona(IV): ctpoeHre MoneKyisl, IIONYy4€HHE U €ro CBOWCTBA. | NPHMMEHEHHE OKCHIOB YIJIEpOJa C HCIONb30BAHHEM PYCCKOTO (POIHOrO) s3bIKa
VYromeHast kuciora. Conu  yroabHOH — KUCIOTBI:  KapOOHAaThl M | M A3BIKA XMMHH.
ruapokapOoHaThl. TeXHIYecKas 1 MHIIeBast CoJa.
Yemanasnuseames npMaUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY BHAAMH XHUMHUYECKHX
JlaGopaTopHbIe ONBITHI. CBsI3eH, THIAMH KPUCTAUIMYECKHX PpEmETOK OKCHIOB  yrilepoia, UX
(U3HYECKUMH U XUMHUYECKHMH CBOICTBAMH, & TAKXKE MPUMCHCHHEM.
36. [lomydenre 1 CBOWCTBA YTONBHOW KUCIIOTEI.
Cobrrodams TIpaBWIa TEXHUKH OE30IMACHOCTH TPH HCIIONB30BAaHUM TEYHOTO
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH OTOILTICHUSL.
Okasvisams TIEPBYIO TIOMOLIB NTPH OTPABICHHN YTapHbIM I'a30M.
Xapaxmepusoéamsb cocTaB, U3NUECKHE U XMMUYECKHE CBOHCTBA, MOTY4EHHE U
NpUMEHEHHUEe YTOJIbHOM KUCIOTH U e€ conell (kapOOHAaTOB M rUIpOKapOOHATOB)
C UCIOJIb30BAaHUEM PYCCKOr'0 (POJHOr0) A3bIKA U A3bIKA XUMHH.
Hnmocmpuposams 3aBUCUMOCTb CBOMCTB COJIEH YTrOJABHOM KHCJIOTBI OT HUX
cocrasa.
Ilposooums, nabniooams W onuceleams XUMHYECKHHA OKCIEPHUMEHT C
COOJIOZIGHHEM MPABUIT TEXHUKU OS30MaCHOCTH.
Pacnosnasamp kapOoOHAT-HOH.
Buinoansams pacy€rsl 10 XuMuueckum hopmyaam
Y YPAaBHEHUSIM PEAKLHUH, IPOTEKAIOIIUX C yIacTHEM
COeIMHEeHUH yriepoaa
32 [pakTudeckas padora 5. Iony4enue, cobupaHue 1 pacro3HaBaHHe YIIEKUCIOro raza. M3yuenne THoxyuams, cobupams W pacnosnaéams YrieKUcHbld ra3 Obpawamuvcs

«[lonydeHue yriaekucioro
ra3a ¥ U3y4eHue ero
CBOHCTB»

PacTBOPUMOCTH YIIIEKUCIIOTO r'a3a B BOJE M XapaKTePUCTHKA KUCIOTHBIX
CBOICTB YrobHO# KHcoThl. KadecTBeHHas peakiys Ha KapOoHaT- 1
TUIPOKapOOHAT-HOHBI

71a00paTOpHBEIM ~ OOOpYAOBaHMEM M HarpeBaTelbHBIMU
COOTBETCTBUU C MPABIIAMHU TEXHUKH O€30IaCHOCTH.

npubopamu B

Habniooame v onuceigams XUMUYECKUN 3KCIEPUMEHT C TIOMOIIBIO PYCCKOIO
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(pomHOTro) sA3bIKa U SA3bIKA XUMHH.
Dopmynuposamsv BbIBOJIBI IO pe3yiIbTaTaM IPOBEJCHHOIO SKCIIEPUMEHTA.

Compyonuuamy B Tipoliecce yaeOHOTr0 B3aUMOJEHCTBUS ITPpU paboTe B TPYIIIax

33 YrneBogopost Heopranudeckne u opraHM4ecKye BEIIECTBA. YTIEBOIOPOABI. Xapaxmepuzoeamb ~ OCOOGHHOCTH  COCTaBa M CBOICTB  OpPTraHHYECKHX
XHUMIYECKOe CTPOCHHE OPraHNYEeCKUX BEIIECTB, KaK MOPSIOK COSUHEHUS | COEIMHEHUIA.
aTOMOB B MOJICKYJIE IO BaJICHTHOCTH.
Pasznuuams ipeJieNbHBIC U HENPEIENbHBIC YTIIEBOLOPOIBL.
MeraH, 3TaH, Kak IpeJeNbHble YIIIeBOIOPObl. DTHIICH U alleTHIICH, KaK
HeTpe/ieTIbHbIe (HeHaChIILeHHbIe) yrieBonoposl. ['openue Hasvieame 1 sanuceigams  GOPMYIBI  (MOICKYISPHBIC U CTPYKTYPHBIC)
yrieBonopo1oB. KauecTBeHHbIE peakiiy Ha HEMIPEAEIbHBIE COSNHEHHS. Ba)XXHCHIINX MPEJICTABUTEIICH YTIICBOIOPO/IOB.
JlemoucTpamuu. MoJie/i MONEKyT MeTaHa, 3TaHa, STHIICHA U aueThiena. | //pednazame SKCICPUMEHT IO PACIO3HABAHHMIO COCIMHCHHH HEPEICNBHOrO
BsanmoneiicTBue aTHIICH ¢ OPOMHOMN BOJIOI U pacTBOPOM IIepMaHraHaTa CTPOCHHA.
KaJTus.
Habmooams 3a X0I0M XUMHUYECKOTO SKCIIEPHMEHTA, ONUCBHIBATh €ro0 U JIeNaTh
BBIBOJIbI HA OCHOBE HAOIIOACHUH.
Dukcuposams Pe3ynbTaThl KCHEPUMEHTA C IIOMOLIBIO PYCCKOro (POAHOro)
A3bIKA, @ TAKKE C MOMOILBIO XUMHUUYECKHX (POPMYJT U YpPaBHEHHH.
34 Kucnoponconepa- OTUIIOBBIH CITUPT, €ro MONy4YeHUe, IPUMEHEHUE U (u3noIornyeckoe Xapakmepuszosams ~ CIMPTBI, KaK KHCIOPOJCOJEPKALIUE  OpraHUYecCKHe

L[1€ OpraHu4YecKue
COCTMHCHHS

neiictBue. TpexaroMHbll ciupT riuuepuH. KauecTBeHHas peakiys Ha
MHOI'0aTOMHBIE CITUPTHI. YKCYCHas — IIPeJICTABUTENb Kilacca KapOOHOBBIX
KHUCJIOT.

JemMoncrpanun. O011e XUMUYECKUE CBOMCTBA KHUCIIOT Ha IIpUMepe
YKCYCHOI KucioThl. KadecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI

COEAMHEHUSL.
Knaccughuyuposame ciupThl 10 aTOMHOCTH.

Hasvieams npencraButeneii OIHO- U TPEXATOMHBIX CIIMPTOB M 3alHCHIBATh U3
(hopMybL.

Xapaxmepu3oéams ~ KUCIOTBI, KaK KHCIOPOACOAEPXKAIINE OPraHUYECKUE
COEUHCHUSL.

Hasvisame ipeacraBuTenell MpeieNbHBIX M HENPEASIbHBIX KapOOHOBBIX KHCIOT
1 3aIMCHIBaTh U3 (HOPMYIIbI.
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35 Kpemnuii u ero Kpemnuii, ctpoenue ero atoma u coiicrsa. Kpemuuii B mpupoze. Xapaxmepuzosamb ~ CTpOGHHE aTOMOB MW  KPHCTAIOB, (M3HYECKHE W
COEIIMHEHUS Cumnuer ¥ cwnad. Oxenn kpemuwsi(IV). Kpemunesast kucnora u eé€ XHMHUYECKHE CBOWMCTBA, MOJyIEHHE W IIPUMEHEHHE KPEMHHS C HCIIONB30BAaHHEM
COJIH. pyccKoro (pOIHOTO) S3bIKA U S3bIKA XUMHUH.
Hemoncrpannu. Komrexunst «O6pa3nb IPHPOIHBIX COSTUHEHHUI Yemanasnueams NpUUUHHO-CIIEACTBEHHBIE CBA3U MEXIY CTPOEGHHEM aToMa,
KpeMHIsD. Kormekuust cTekia, KepaMuKy, IEMEeHTa U N3ENUH U3 HUX. BUJIOM XHMHYECKOH CBSI3H, THUIIOM KPHCTAUIMYECKOW PEHETKH KPEMHHS, ero
(hU3MYECKUMI ¥ XUMHYECKUMH CBOHCTBAMH.
JlaGopaTopHsle onbIThl. 38. IIponmyckanue yriekucioro rasa yepes
pacTBOp CHIIMKATa HaTPHs Bovinonnams pacd€Tsl 10 XUMHIECKHM (popMyaaM
Y YPaBHEHUSIM PEAKINH, IPOTEKAIONIUX C yIacTHEM
KPEMHHS M €T0 COeANHEHHH.
Xapaxmepuzosamsb cocTaB, pU3NYECKHE U XUMUUECKHE CBOWCTBA, TOTYYCHUE U
NpUMEHEHHE COEJUHEHUH KPEMHHs C MCIOIb30BAHHEM PYCCKOTO (POIHOrO)
SI3bIKA U A3bIKA XUMUH.
Cpasnusams JUOKCHIBI YTIIEPOJA U KPEMHHSI.
Onucvigamy BaXKHEHIIME TUMBI TNPHPOAHBIX COEAMHEHUH KpPEMHHS Kak
OCHOBHOTO 3JIEMEHTa JINTOCHEPBI.
Pacno3znasams cunukar-noxn
36 CunukatHast IIpousBozacTBo cTekia u neMeHTa. [IpogyKkuns cCuiIMKaTHON Xapaxmepu3o6amb CUIMKATHYIO IPOMBILIIEHHOCTb U €€ OCHOBHYIO
MIPOMBIIIIEHHOCTb MPOMBILIJIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, hapdop, dasHe. NPOAYKLIHUIO.
Onruueckoe BOIOKHO.
Yemanasnueams ananorun MexIy pa3IHUHBIMU OTPACISIMHU CHIIMKATHON
Jemoncrpanun. Kommexiys mpoIyKIud CHITUKATHOX IPOMBILIUIEHHOCTH. | IPOMBILUIEHHOCTH
Bupneobparmentst u cnaiinst «[Iporu3BOACTBO CTEKIIA U [IEMEHTa)
37 [ony4enue HemeTanIoB Hewmeranns! B ipupoze. Onucvigamp HaXO0XKJICHUE HEMETAILIOB B IPUPOJIE.

@pakIMOHHas IEPEroHKa XKUIKOTr0 BO3/lyXa, KaK Crocod MOIy4eHHs
KUCIIOpO/ia, a30Ta, aprona. [lomydenue dpocdopa, KpeMHHs, XJI0pa, HOJA.

Xapaxmepusosams  (GpaKIMOHHYIO NEPErOHKY KHJIKOTO BO3IyXa KaK
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DIEKTPONN3 PacTBOPOB.

Hemoncrpamuu. Kosmtekuus «JIpupojHbie COeIMHEHHS] HEMETaJIOBY.
Buneopparmentel u  cnaiimpl  «PpaknuMoOHHAS TIEPETOHKA  KUJIKOTO
Bo3ayxa». Buaeopparmentel u  craiimel  «[lomydenue
KHCJIOpO/Ia 1 TaJIOr€HOB IEKTPOIUTHYECKUM CITOCOOOM»

BOAOpOAQ,

COBOKYITHOCTH (hPH3UYECKHUX MPOLIECCOB.

Apeymeﬂmupoeamb OTHECCHHUEC aKTUBHBIX HCMETAJJIOB K OKUCJIUTCIIBHO-
BOCCTaHOBUTECJILHBIM IIpoLECCaM

38 [Nomy4yenue BaxHEHIINX [Tomydenue cepHOH KHCIOTHI: CHIPBE, XUMH3M, TEXHOJIOTHYECKas CXeMa, | Xapakmepusoeamb XAMU3M, CHIPbE, alnaparypy, HayqHbIe IPUHIUITEL 1
XUMHYECKUX COEANHEHHUH METOJl KHIIIIEro CJosl, TPHHIWIBL TeIooOMeHa, TPOTUBOTOKA | | MPOAYKIHUIO MPOU3BOACTBA CEPHON KHCIIOTHI.
nupkymsaquu. OneyMm.
Cpasnueams IPOU3BOJICTBO CEPHOI KUCIIOTHI C IPOU3BOJICTBOM aMMHUAKa
[Ipon3BoacTBO aMMHaKa: ChIphE, XUMU3M, TEXHOJIOTHIECKAsk CXeMa.
JlemoncTpanum.
Monenu anmaparoB st IPOU3BOJICTBA CEPHON KUCIOTHI. Mozens
KHUIISIIIEro ciiosi. Mozenb KOIOHHEI CHHTe3a aMMuaka. BuneodparMeHTs! u
cnaiinpl «[Ipon3BOACTBO CepHOI KUCIOTEI». BiuneodparMeHTh! U craiap
«IIponsBozncrBo ammuakxay. Komnexuust «ChIpb€ JUIs MOMYYEHHs CepHON
KHUCIIOTBIY.
39 O06o01enye 1o Teme YPpoK-ynpakHEeHHE C UCIONb30BaHUE CAMOCTOSATENILHON PadoTHI 10 IIpo600ums OLIEHKY COOCTBEHHBIX JIOCTIKEHHI B YCBOCHHH TEMBI.
«Hemeramnns! 1 ux BBINOJIHEHHUIO IPOBEPOYHBIX TECTOB, 33JaHUM U YIIPaKHEHUI
COETMHEHNS Koppexmuposamp cBOU 3HaHUS B COOTBETCTBUHM C IVIAHUPYEMBIM PE3YJIBTATOM
Tonyuams XUMUYECKYI0 HH)OPMaLIUK U3 Pa3IMYHBIX HCTOYHUKOB.
Ipeocmasnsme vHpopmanuio no teme «Hemeramwibl» B BHIE TaOJHIL, CXEM,
OIIOPHOT0 KOHCIIEKTa, B TOM 4Hcie ¢ mpuMeHeHueM cpencts UKT
40 KonTponbHas pabora 1o Teme «HeMeTanbl U UX COSAUHEHHSD)

Metanbl u ux coexnenus (17 4)
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41 [NonoxeHne MeTamuioB B TMonoxxenne MetawioB B lleproanueckoil cucreMe XuMu4eckuX | OObACHAMb, YTO TAKOE METAJLIBL.
Ilepuoguueckoii cucreme, anementoB JI. W. MenpgeneeBa, CTpOGHHE HMX aTOMOB U KpPUCTaJUIOB.
CTPOEHHUE aTOMOB U Merammueckas CBA3b M METAJUIMYECKas KpHCTANIMUecKas peruérka, | Lasauuanms (hopMBI CYILIECTBOBAHHS METAJIIIOB: YICMEHTEI M IPOCTHIC BELICCTRA.
KPHCTAJIOB Ousnueckne CBOMCTBA METANIOB: 3JIEKTPO- W TEIUIONPOBOJHOCTD,
OTpaXKAIOIIAs CIIOCOOHOCTb, IIACTHIHOCTh. CIIIaBBI YEPHBIC U IBETHBIE Xapaxmepusosamp XMUMUYECKHE OIEMEHTBI-META/Ibl [0 HMX TMOIOKEHHIO B
Ilepuonmnueckoii cucreme /1. 1. Menneneesa.
Ilpozcnosuposams ~ CBOWCTBA HE3HAaKOMBIX METAUIOB 110 ITOJOXKCHUIO B
Ilepuonnueckoil cucreme xumudeckux anemMeHToB Jl. 1. Menneneesa.
Yemanasnueames TpUMUHHO-CIIEICTBEHHBIE CBS3W MEXIy CTPOCHHEM aToOMa,
BUJIOM XHMHYECKOH CBSI3HM, THUIIOM KpPHUCTAJUTMYECKOH PEMETKH METaIOB —
MPOCTHIX BEIIECTB M UX COETHHEHUI
42 OO1He XMMHYECKHEe Mertawibl Kak BOCCTAHOBUTENIH. DJICKTPOXUMHUYECKHI psii HanpspkeHuit. | O6bAcHAmMb, YTO TAKOE PAJl AKTUBHOCTU METAJUIOB.
CBOIICTBa METAIIIOB BzauMmopelicTBie MeTalIoB ¢ HEMETaJUlaMH, OKCHIaMH, KHCJIOTaMH,
COMAMH. ATIOMHHOTCPMHS. Tlpumensmoy €ro JUIs XapaKTePUCTUKH XUMUYECKHX CBOICTB MPOCTHIX BEIIECTB-
METaJlIOB.
JemMoncTpanuu. B3aumopeiicTBue HaTpus, JUTHS U KaJbLUs C BOJOM.
ropel.u/le HaTpusl, MarHusl U Jkejie3a B KHUCIOpPOJE. Bcnbinika Tele/ITHOﬁ O606Wamb CUCTEMY XUMHUYCCKUX CBOUCTB METAJJIOB KaK «BOCCTaAaHOBUTEIJIbHBIC
cMecu. BzaumonelicTBie cMecH MOPOIIKOB CEephl U JKere3a, [IMHKA U ceppl. | CBOUCTBAY.
BzaumopeiicTBie  amOMUHHSL ¢ KUCIIOTaMHM, IIEJIOYaMd W BOZOH.
BsaumoneiicTBue xenesa U Meau ¢ xJopoM. B3aumoneiicTBue menu c Cocmasnamp ~ MONEKYNADHBIE  yPABHEHMA — PEAKUMH, —XapaKTepH3yIOLIMX
KOHICHTPHPOBAHHOH ~ CEpHOW  KMCTOTOH M a3oTHOH  Kucworoji | XMMHUECKHE CBOHCTBA META/UIOB B CBETE  ydCHMS 00 OKHCIUTEIbHO-
(Pa36aBIEHHOI H KOHIEHTPHPOBAHHOT). BOCCTAHOBUTEJIBHBIX IIPOLECCAX, a PEaKUMH C Yy4acTHeM JJIEKTPOJIUTOB,
HPEJCTABIIAT TAKXKe U B HOHHOM BHUJIE.
JlaGopaTopublii onbiT. 39. B3amMoneiicTBue xene3a C PacTBOPOM
cynsdara memu(1l) Habmooams u onucvieams peakiuy MeX/y BEIIECTBAMHU C ITOMOLIBIO PYCCKOTO
(pomHOro) sA3bIKa U SI3bIKA XUMHU.
CaMOCTOSITEIIBHO 1p0800UNs OBITHI, TIOATBEPIKAAIOIINE XUMUYECKUE CBOHCTBA
METAaJUIOB € COONIOICHUEM MTPABMII TEXHUKH O€30MaCHOCTH
43-44 OO1mas xapaKkTepHCTHKa CrtpoeHre aTOMOB M MPOCTHIX BEHIECTB. 3aBUCUMOCTh (usuueckux u | O6®ACHAM® STUMOJIOTHIO HA3BAHUS IPYIIIBI «IETIOYHBIE METAILIBD).

XHUMHYECKHX CBOMCTB IIEIOYHBIX METAJIJIOB OT 3apsaa0B AO€p UX aTOMOB.
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IICJIOYHBIX METAJIJIOB

OKcupl ¥ THIPOKCHIBI IISIIOYHBIX METAIJIOB, MX ITOJTydEeHHE, CBOKMCTBA,
npuMeHeHue. BaxkHellue conM IIEJIOYHBIX METAUIOB, UX 3HAYCHHUE B
JKUBOI U HEKUBOH NPUPOJIE U B XKU3HU YEIIOBEKA.

I[eMOHCTpa[IP[l/l. OKpaCKa IIaMC€HH COCANMHCHUSAMHU IICJIOYHBIX METAJLJIOB

Hasamp 00I1yI0 XapaKTEPUCTUKY LIEIOYHBIM METaJUIaM IO HX ITIOJIOKEHHUIO B
Ilepuoanueckoil cucreme xumudeckux aemMeHToB Jl. 1. Menneneesa.

Xapaxmepuzoeams cTpoeHue, GU3MICCKUE U XUMHUUYECKHE CBOMCTBA LICTOYHBIX
METaJJIOB B CBETE 00IIEro, 0COOEHHOTO U ¢AUHUYHOTO.

Ilpedckasvieams HU3NIECKUEC U XUMAIECKUE CBOWCTBA OKCHIIOB U THIPOKCHIIOB
HIEJIOYHBIX METAJUVIOB Ha OCHOBE HX COCTaBa M CTPOEHHSI M TOATBEPXKIATh
IIPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOIIUX PEAKLUI.

Ilpogooums pacdéThl TO XUMHYECKHMM (OpMylTaM U YpaBHEHHSIM pPEaKIui,
MPOTEKAOMINX C yIaCTUEM IIEJIOYHBIX METAIJIOB U MX COCMHEHUM

45-46 OO1as xapakTepucTHKa CTpoeHre aTOMOB M IPOCTBIX BELIECTB. 3aBUCHMOCTh (GH3M4YecKHX M | OObsAcHAmMb STUMOJIOTHIO HA3BAHUS IPYIIIBl ((LET0YHO-3eMEIbHbIE METALTBI».
IEI0YHO3EMEITBHBIX XHUMHYECKUX CBOMCTB IIEJIOYHO3EMENBHBIX METAIUIOB OT 3apsoB siiep HX
METaJIOB aToMOB. OKCHIBI M THAPOKCHUIBI IIEJIOYHO3EMENIBHBIX METaJIoB, MX asams obuyro xapakTepucTuKy mMeTamiam IIA rpynner (IE€10YHO-3eMENbHBIM
moNydeHHe, ~ CBOHCTBA M NpHMeHeHWe.  BaxHeWmme ~ comu | MCTAlaM) MO HX MONOXKCHHIO B IlepHOIMYECKOH CHCTEME XUMHYCCKHX
MENOYHO3EMENBbHBIX METAUIOB, WX 3HAYCHHWE B TNPHUPOAE W OHKU3HHM | SJICMCHTOB A. Y. Menzeneesa.
yenoBeka. KapOoHaThl n rupokapOOHAThI KaIbIHs.
Xapaxmepusoéams cTpoeHne, GuU3nMIecKue 1 XMMHYECKHE CBOMCTBA IENOYHO-
Jlemoncrpamun. OKpacka IIAMEHH COSMHCHHSIMH METOYHO3EMETBHBIX 3eMeJIbHBIX METAJIIOB B CBETE OOLIEro, 0COOCHHOI0 M €JMHUYHOTO.
MeTauIoB. ["aleHne U3BeCTH BOJOM.
Ilpedckasvieams GpU3NUECKHe 1 XUMUYECKHE CBOMCTBA OKCHJIOB M THIPOKCHIOB
JlaGopaTopHslii onbIT. 40.IonyueHHe H3BECTKOBO BOBI U OMBITHI ¢ Heii | MCTAIUIOB 1[A IpYNIbl HA OCHOBE MX COCTaBa U CTPOCHHS U 100mGepocoans
HPOTHO3bI YPAaBHEHUSIMH COOTBETCTBYIOIIUX PEAKLIUH.
IIpo6odums pacyérbl 1O XMMHYECKUM (OpMYyIaM M YpPaBHEHMSIM pPEaKLHMi,
HPOTEKAOIIUX € Y4aCTHEM ILEJIOYHbIX METAJUIOB U MX COCIMHEHUN
47 JXKéctkocTh BOABI U XKé€crkoctes Bombl: BpeMeHHas u mnocrosHHas. CrocoObl ycrpaHeHust | Ob6vAcHAmMb, YTO TAKOE GKECTKOCTH BOIBDY.

croco0bl €€ ycTpaHEeHHs

BPEMEHHOH KECTKOCTH.
Honutsl.

Crioco0bl ycTpaHEeHHsT MTOCTOSIHHOM KECTKOCTH.

Jemoncrpauuu. IlomyueHne k€cTko  BOABI  B3aUMOJACHCTBHUEM
YIJIEKUCIIOTO C M3BECTKOBOM BOZOW. YCTpaHEHUE BPEMEHHOM XKECTKOCTH
KHIISTYEHHEeM U J100aBKOH cofpl. YCTpaHEHHE IOCTOSHHOW KECTKOCTH
n00aBKO#t cozbl. IOHUTBI M MPUHIAI UX IeHCTBUsI (BUICOPpArMeHT).

Paznuuams BpeMEHHYIO U MTOCTOSIHHYIO JKECTKOCTD BOIBL.
Ilpeonazams cnocobbl yCTpaHEHUs YKECTKOCTH BOJIBI

Ilpogooums, HabmoOOams W ORUCHIGAMD

CO6H}OH6HI/IGM TpaBUJ TEXHUKH 0e30MmacHOCTH

XUMHUUYECKUN JKCIIEPUMEHT, C
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48 [IpakTrdeckas padora 6. [Tonydenue xEcTKON BOIBI B3aNMOJCHCTBHEM YTIIEKHCIIOTO C Tonyuams, cobupamv W pacnosnasame YrIeKUCIbIA Ta3 Obpawamvcsi C
«[Tomydenue xecTKOM BOIBI | M3BECTKOBOI BOJOH. Y CTpaHeHNE BPeMEHHO! JKECTKOCTH KHILSTYCHUEM 1 nabopaTopHBIM ~ OOOpYIOBAaHMEM W HarpeBaTeNbHBIMH — IpHOOpaMH B
1 CIIOCOOBI €€ yCTpaHEeHUs» | J0OaBKOI COABI. Y CcTpaHeHHe MOCTOSHHON JKECTKOCTH TOOABKOH COIBI. COOTBETCTBHH C MPABIIAMH TEXHUKH O€30TaCHOCTH.
HcmprTanne ECTKON BOJBI paCTBOPOM MbLIa Habnodams 1 onucbigams XAUMAYECKAN SKCIIEPUMEHT C TTOMOIIBIO PYCCKOTO
(pomHOTrO) S3BIKA U SI3bIKA XUMHU.
Dopmyauposanms BEIBOIBI IO pe3yIIbTaTaM IPOBEJICHHOT0 SKCIIEPUMEHTA.
Compyonuuamy B Tipoliecce yaeOHOr0 B3aUMOJCHCTBUS ITPU paboTe B TPYIIax
49 AJTFOMUHHH U €ro CoenuHeHHs alIOMHMHUS B Ipupozae. XHMHUUYECKHUE CBOICTBA alllOMHHUS. | Xapaxkmepu3oeams allOMUHMI 1O ero nonoxkeHuro B Ilepuomuueckoil cucreme

COCIUHCHUSL

OcoOeHHOCTH OKCHA M THAPOKCHAA alIOMHMHHS Kak aM]oTepHbIX
coequHeHUH. Baxkueiimue conu anroMunus (xyopua, cynboar).

Jemoncrpamuu. Komekiys npupoaHbIX COSIMHEHUN aIfOMUHUSL.
Bupeodpparments! 1 cnaiinsl «OKCH] aJTFOMUHUS U €70 MOAU(DUKALINY.
INonmyuenue ampOTEPHOro rUAPOKCHIA ATIOMUHUS U CCIIEI0BaHUE €ro
CBOMCTB

xumudeckux snementoB . M. Menneneesa.

Onucwieams CTPOCHUE, (I)I/I3I/I‘IBCKI/IB U XUMHYECKHE CBOMCTBA AJTIOMUHUS,
TMOATBEPXKAAsA UX COOTBETCTBYIOLIMMHU YPABHCHUAMU peaKHHﬁ.

Ob6vscHsams  BOMCTBEHHBI XapakTep XWMHYECKHX CBOWCTB OKCHAA U

TUIPOKCHUIA aJTFOMUHUSL.

KOHermusupoeamb DJIEKTPOJIUTUYECKOE IOJYYEHUE METAJJIOB OIIMCAHUEM
IMPON3BOACTBA aJIIOMUHUA.

Yemanasnueames  3aBucHMOCTh  00ONacTeil MPUMEHEHUS ATIOMHHHS U €r0
CILJIABOB OT CBOMCTB.

IIpo6ooums pacyéTbl 1O XMMHYECKUM (OpMYyIaM M YpPaBHEHHSIM pPEaKLHii,
MPOTEKAIOMIUX C yIaCTHEM ATIOMHUHUS U €T0 COeUHEHUH
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50-51 XKeneso u ero coenuHeHus OcobeHHOCTH cTpOeHHS aToMa sxenesa. XKeneszo B npupone. BakHetimme Xapaxmepuzoéamv — 1onoxeHue kenesa B Ilepuopmdeckoit  cucreme
pyxsl xenesa. Oxcrapl v ruapokcusl sxene3a(Il) u (1), Comwm sxenesa(ll) | xumudeckux smementoB . Y. MenneneeBa, 0COOEHHOCTH CTPOSHHS aToMa.
u (III). ObHapyxeHNEe NOHOB KaTHOHOB JKelle3a B pacTBOpe. 3HaYCHHE
CoeI[I/IHCHI/Iﬁ JKeJiesa. Onucwieamo (t)I/I3I/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBA JKCJIC3a, IMOATBEpKAAsA UX
COOTBETCTBYIOIIUMH YPAaBHEHHSIMH PEaKIUii.
JlaGopaTopHbIe ONBITHI.
Obvschsamb HalMUME JBYX TEHETHUECKHX DPANOB COCTMHEHHMH skene3a Fe’ u
41. Momy4yenne ruapokcuos xene3a(Il) u (III). 42.KauecTBeHHEIE Fe’*.
peakIy Ha KaTHOHBI JKelle3a
Yemanasnueams 3aBuCHMOCTb 0OnacTel IPUMEHEHHUS JKele3a U ero CIuIaBoB OT
CBOICTB.
Ilpoeooums pacd€Tbl 1O XUMUYECKHM (OpMyJIaM M YpPaBHEHMSIM peakIHi,
MPOTEKAOIINX € Y4aCTHEM Kelle3a U €ro COeANHCHUH.
Habmooamw 1 onucbléams peaklii MEX1y BELIECTBAMH € OMOIIBIO PYCCKOTI0
(pomHOTrO) S3BIKA U SI3bIKA XUMHHU
52 IMpaxruueckas pabora 7 Pemenne skcrepuMEHTaNbHBIX 337ay Ha PACIO3HABaHWE U IOJMYyYCHHE | OKCICPUMEHTAIBHO UCCIe006amb CBOMCTBA METANIOB M HX COEJAMHCHUH,
METAJUIOB U UX COEANHEHNI periaTh SKCepuMeHTaIbHbIe 331a4H 10 TeMe «MeTasuibly.
«Pemenne
9KCIEPUMEHTAJIBHBIX 3a/1a4 Pabomams ¢ n1abopaTopHBIM 000PYZOBaHHEM M HArpeBaTENIbHBIMU MPHOOpPaMU
110 TeMe «MeTautb» B COOTBETCTBHH C IPABUIIAMH TEXHUKH OE30IIACHOCTH.
Habniooams cBOWCTBa METAITIOB U UX COCIMHEHUI U SIBICHUM, IPOMCXOISIIMX
C HUMH.
Onucvlgams XAMUYECKUIT SKCTIEPUMEHT C TIOMOILBIO PYCCKOTO (POJHOrO0) s3bIKa
U A3bIKa XUMHH.
Dopmynuposams BbIBOABI 110 Pe3Y/IbTaTaM IPOBEJCHHOTIO SKCIIEPUMEHTA
Onpedensimy (ucxonst U3 ydeOHOH 3amauu) HEOOXOAMMOCTH HCIIONb30BAHHS
HaOJIIOJICHUS WK 3KCTIEPUMEHTA
53 Koppo3ust metamios u Kopposus xuMudeckast v 3JIeKTpOXHUMUYecKasi. 3aliura MeTauioB OT ObvacHamp, 4TO TaKOe KOPPO3HAL.

CITIOCOOBI 3aIUThI OT HeE

KOPPO3HH.

Paznuuames XUMUUECKYIO M JIEKTPOXHMMHUUECKYIO KOPPO3HU.
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JemoncTpauuu.

Komekmust «XUMUYECKHE HCTOYHUKH TOKa». Pe3ylibTaThl JUIUTEILHOIO
IKCIIEPUMEHTA 110 U3YUECHUIO KOPPO3UH CTAIBHBIX U3IEIIHIA B 3aBUCHMOCTH
OT YCIIOBHI{ IIPOLIECCOB

Hnnmocmpuposams ~ TIOHATUS
«JIEKTPOXUMHYECKAST KOPPO3HS» IPUMEPAMH.

«KOpPpPO3UsI», XHUMHUYCCKast KOppo3us»,

Xapakmepusoeamb CIOCOOBI 3alUThl METAJIJIOB OT KOPPO3HUU

54-55 Meramnnsl B npupoze. Mertautel B Ipupoie: B CBOOOIHOM BHJIE U B BHJIE COSHMHEHUH. Knaccuguyuposams hopMbI IPAPOTHBIX COSTUHEHHI METAIIIOB.
[NonsTHe 0 MeTamuTypruu
[onstue o meramuryprun. U€pHast 1 IBeTHAst METALTYPTHSL. Xapaxmepusoéams o0uye crocoObl MOMYYEHHs METaJUIOB: IHPO-, THAPO- U
UEKTPOMETAILTYPI HH.
[MupomeTauryprusi, THIPOMETAIUTYPTHS, SIEKTPOMETAILTYprHst. [JloMeHHBIH
npouecc. [TepepaboTka yyryHa B cTais. Konkpemusuposams 3TN CIIOCOOBI TpPUMEpaMH W YpaBHEHUSIMH PEaKIHil ¢
COCTaBJIEHHEM IEKTPOHHOro OasaHca.
DJIeKTpONN3 paciiaBoB.
Onucvieams TOMEHHBIH MPOLIECC U SIEKTPOIUTHUECKOE  TTOTY4EHHUE METAIJIOB.
Jemoncrpauun. Boccranosnenue Menu u3 okcuna meau(1l) Bogoponom.
Bupneodpparments! u cnaiinsl «[Ipon3BoACTBO UyryHa M CTAIIN. Pa3znuuame 9épHbIE U IBETHBIE METAUTBI, YyT'YHBI U CTaJIH
Buneodparmentst u cnaiinpl «3xenus U3 4yryHa u CTam.
Buneodparmentst u cnaiins! «[Ipou3BoaCcTBO ATFOMUHUS
56 O06001IeHEe 3HaHUH IO Ypok-ynpaxHeHHE C UCIIONb30BaHUE CAMOCTOSATENIBLHON PadOoTHI 10 IIpo600ums OLIEHKY COOCTBEHHBIX JIOCTIKEHHI B YCBOCHHH TEMBI.
Teme «MeTauib BBITIOJIHCHHUIO TIPOBEPOYHBIX TECTOB, 33/laHUN U YIPaXKHCHUH.
Koppexmuposamp cBOU 3HaHUS B COOTBETCTBUH C INIAHUPYEMBIM PE3YIIBTATOM
Tonyuams XUMUYECKYI0 MHPOPMALIUK U3 Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnsmes wndopmanuoo mo Teme «MeTawibl» B Bujae TaONHUIl, CXeEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHenueM cpencts UKT.
57 KonTponbeHas padot 3 mo reme «MeTauibny
Xumus 1 oKpy:Kawias cpeaa (2 4)
58 Xumuueckast OpraHu3anus Crpoenue 3eMiu: siIpo, MaHTHs, 3€MHAs KOpa, X XHUMHUYECKHH cocTaB. | Mumeepuposams cBeneHus 1o Gpuzndeckoi reorpaduu B 3HAHUS O XUMHIECKOM

IUIaHETHI 3eMJIs

Jlutochepa u e€ xummueckuit cocraB. Mumnepanbl. Pyapl. OcamouHbie
mopoabl. [lone3nbie uckomaemble. XHUMHYECKHH COCTaB THAPOCGHEPHI.
Xumunueckuit coctaB atMochepbl.

Jemouncrpauuu. Buneodpparmentsr u cnaiiapl «CTpoenue 3emun U e€

OpraHM3alluy IUTAHEeTHI.
Xapaxmepu306ams XUMUIECKHI COCTAB T€OJIOTMIECKUX 000I0YeK 3eMIIH.

Paznuuames MuHEpasl ¥ TOPHBIE TOPOJIBI, B TOM YHCIIE U PYIbI
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XUMUYECKUM cocrtaB». Koiekuuss MHHEpaJoB M TOPHBIX  IOpOJ.
Komnnekuust «Pynbr meTamioBy.

JlaGopaTopHble onbIThI. 43. V3ydenue rpaHuTa.

59 OxpaHa OKpyXKaroreit VIcTOYHUKH XMMIYECKOT0 3arpsi3HEHHsT OKpYyXKaromel cpeapl. [ mobansHele | Xapaxkmepusosams NICTOUHUKA XUMHUECKOTO 3aTrPSI3HEHHST OKPY)KaIOIIEH
Cpesbl OT XMMHYECKOTO JKOJIOTMYECKHE  IPOOJIeMBI  UYeJIOBEYeCTBA:  MAPHUKOBBIH  ddeKT, | cpensl.
3arps3HEHUS KHCJIOTHBIE JTO’K/H, O30HOBBIE JBIPBL. MeXIIyHapOJHOE COTPYAHUYECTBO B
OGNACTH OXPAHBI OKPYKAIOWIEH CPEBI OT XHMHYECKOrO 3arps3HEHHAL. Onucvisams ra00aIbHBIE KOJIOTNUECKHE IPOOIEMbI UeJIOBEYECTBA, CBSI3aHHbBIC
«3enEHAST XUMUSIY. C XMMHUYECKUM 3arpsi3HEHUEM.
Tlemonctpammi. Brieobparventsi i craiist «10GaTbHbie Ilpednazams TyTH MUHIMHA3AINH BO3AEHCTBIS XUMHIECKOTO 3arps3HEHNS Ha
9KOJIOTUUYECKHE NTPOOIEMBI YEJIOBEUECTBAY OKpYKAIOLLYIO CPeALY.
IIpusooums TpuUMepbl MEXIYHAPOIAHOTO COTPYJHHYECTBA B OOJIACTH OXPaHBbI
OKpYKaroliel cpeabl 0T XUMUYECKOTO 3arPsI3HEHUS
O0o0meHue 3HAHMI 10 XUMHH 32 Kypc OCHOBHOI mKOobI. [ToaroroBka k OcHoBHOMY rocyaapcTBeHHoMy 3k3ameny (OI'3) (7 v)
60 Bemecrsa CTpoeHue aToMa B COOTBETCTBUM C TIOJIOXKEHHEM XHMMHYECKOro anieMeHta | [Ipeocmaenams  wHpopMmaumio 1o Teme «[lepuommyeckuii  3akoH
B [lepuoandeckoii cucreme. Ilepnonnueckas cucrema JI. 1. Menneneesa B cBeTe TEOpUM CTPOCHHS aTOMay B
BHJIE Ta0JIULI, CXEM, OIIOPHOTO KOHCIEKTA, B TOM YHCIIE C IPUMEHEHHEM CPEJICTB
CTpoeHre BeIECTBA: XMMHUYECKAas CBSI3b M KpUCTANIMYECKHE PEmETKH. | YKT.
3aBUCHMOCTb CBOMCTB OOpAa30BaHHBIX 3JIEMEHTAMM HPOCTHIX BELICCTB
(MeraJu1oB, HEMETAIIOB, OJIArOPOJIHBIX I'a30B) OT IIOJOXKEHMS JIEMEHTOB B | Beinonname TECTOBBIE 3a1aHUS 110 TEME.
Ilepuonuueckoii cucreme.
Ilpeocmasnsmes vHQOpMaLUIO 10 TeMe «Buabl XUMHUYECKUX CBSI3€H M THIIBI
Tumnonorus HeOPraHMUECKUX BEILIECTB, JEJIEHUE UX Ha KJIACChl M IPYMNMbl. | KPUCTAIUIMYECKUX PEMIETOK. B3auMocBsA3b CTpOeHHS M CBOMCTB BELIECTB» B
IIpencraBurenu BUJIE Ta0JIULl, CXEM, OLIOPHOTO KOHCIEKTa, B TOM YHCJIEe C IPUMEHEHUEM CPEJICTB
UKT
61 XuMHUYECKHe peaKIiu [Ipu3Haku 1 ycioBUs NpOTEKAHUA XUMUYECKUX peakiuid. Tumonorus Tlpedcmasname nadopmanuio no teme «Kitaccupukauust XUMHYECKUX PEaKLnii

XHUMHUYECKUX PEaKLHii [0 Pa3InIHBIM OCHOBaHMSAM. Peakiuu HOHHOTO
obmeHa. OKHUCIUTETHHO-BOCCTAHOBUTENIbHBIE PEAKLIUT

1O pasJIMYHBbIM NpH3HaKaM. CKOpOCTh XMMHYECKUX PEaKluil» B BUjAE TAONUL,
CX€M, OMIOPHOT0 KOHCIIEKTa, B TOM uucie ¢ npuMeHenueM cpeacts UKT.

Bvinonnsams TeCTOBBIC 3aJJaHHS IO TEME.

Xapakmepusoeamb OKUCIIMTEIIbHO-BOCCTAHOBUTEIILHBIEC PEAKIIUN, OKHUCIIUTEIb U
BOCCTAHOBHTCIIb.
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Omauyams 3TOT THI PEaKLHil OT peakuuii oOMeHa.

3anucvieamo YpaBHECHUA OKHUCIUTEIIbHO-BOCCTAHOBUTECIbHBIX peaIG_[I/II‘/'I C
TNIOMOIIBIO 3JICKTPOHHOI'O OaJtaHca

62-63 OCHOBBI HEOPTaHUYECKOM XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB. Xapaxmepuzoeams o0IMe, 0COOCHHBIC W WHIWBHIyaJbHBIE CBOWCTBA KHUCIIOT,
XUMHH OCHOBAHHH, COJIEH B CBETE TEOPHH IIEKTPOIUTHICCKOH AUCCOLHAIIHN.
XapakTepHble ~XHMHYECKHE CBOMCTBa  COJNICOOpa3ylOINX  OKCHIOB,
THPOKCHIOB (OCHOBAaHHH, KHCIIOT ¥ aM(OTEPHBIX THIPOKCHIOB), COIe Apaymenmuposams BO3SMOXKHOCTB TIPOTEKAHNST XUMHUUECKUX PEaKIi B
pacTBOpax dMEKTPOIIUTAX UCXOMS U3 YCIOBUH.
Knaccuguyuposams HeopraHM4eCKUe BEIIECTBa [0 COCTaBY M CBOHCTBAM.
TIpusooums mpuMepBI IPeACTaBUTENEH KOHKPETHBIX KIIACCOB M TPYIIIT
HEOpPraHUYECKHX BEIECTB
64 [oBTOpenue n obobmenne | TecTupoBaHHe, pelIeHHE 3a1a4 U BBIIOIHEHUE YIIPAXKHEHNH 1O TeMe Buinonnams TeCTh N yIpakKHEHUs], peuiams 3a1a4u 10 TEME.
o teme. [loaroroska k
KOHTPONBHOMH paGoTe IIpo600ums OLIEHKY COOCTBEHHBIX JIOCTIKEHHI B YCBOCHHH TEMBI.
Koppexmuposamp cBOU 3HaHUS B COOTBETCTBUHM C IVIAHUPYEMBIM PE3YIIBTATOM
65 KonTponbHas padora Ne4 «ItoroBas o Kypcy OCHOBHOM IIKOJIBI
66 AHanu3 KOHTpoJbHOM pabotsl. [lonBeneHne UTOroB roja.
67- 68 PesepBHoe Bpems
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Y4ebOHo-MeToAMYeCKHIT KOMILIEKT Kypca

Y4eOHO-MeTOqUYEeCKIH KOMIUIEKT JUISl H3ydeHMsT Kypca XUMUHN B 8—9 Kiaccax, CO3JaHHBIM aBTOPCKUM KoJuieKTHBOM non pykoBoactBoM O. C. I'aGpuernsHa, conepKHUT, KpoMe YyI4eOHHUKOB,
y4eOHO-METOqMYECKIe M JUIAKTHYECKHEe TI0CO0NsI, TETPan JUIS BEIIOIHEHNS 1a00paTOPHBIX U NMPAKTHIECKHX PaboT M Jp.

1. Xumus. 8 knacc. YueOHUK Juis o0meoOpa3oBaTenbHbIx yupexaenui /O.C.I'abpuensa , U.I'. Octpoymos, C.A. I'mankos — M.:IIpoceemenne, 2020. — 175 c.;

2 PaOouwas mporpamma Kypca xumun mast 8-10 kimacca paspaborana k yueOHmkam aBropoB O. C. I'abpmensma, U. I'. Octpoymosa, C. A. CrmankoBa mis 8—9 xiraccoB o0meoOpa3oBaTeIbHBIX
OopraHu3aIuil.

3. T.A.CaBun. Tectsl o xummn 15 8-11 xiaccoB. «bpatbst ['prHuHBD, 2002, — 56 c.
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HOACHUTEJIBHAA 3AITUCKA

Pabouast mporpaMma 1o XMMHH COCTaBJIEHa B COOTBETCTBHHU (helepalibHBIM KOMITOHEHTOM T'OCYJapCTBEHHOr0 CTaHAapTa oOLIero oOpa3oBaHMsI, OJI0OPEHHBI COBMECTHBIM
pemenreM koiuterur MunoOpazoBanust Poccun u Ipesumuyma PAO ot 23.12.2003 1. Ne 21/12 n yrBepneHHBIH NpuKa3oM MUHOOpHAYKH 9 M IPHMEpPHOI MporpaMMbl OCHOBHOT'O
obmrero oopazoBanus (muceMo JlenapramMeHTa rocyJapcTBEHHOM MONMUTHKY B 00pa3oBaniyu MuHoOpHayku Poccun  3a 0cHOBY paboueid mporpaMMBbl B3siTa IporpaMma Kypca XuMHud
mis 8-11 xmaccoB obmieoOpa3oBarenbHbix yupeskneHuid (aBrop O.C. TI'aOpuernsH), pekoMeHIoBaHHas JlemapraMeHTOM 0Opa30BaTENIbHBIX MPOrpaMM U CTaHAAPTOB OOIIEro
obpazoBanust MunmcrepcTa oopazosanus P®, onybimkoBanHas uznarenscrBoM «/poda» B 2018romy.

OO01mAas XapaKTepUCTHKA YIEOHOr0 MpeaAMeTa

OCHOBHBIMHU TIPOOJIEMAMU XMMHUH SIBJISIIOTCS M3YYEHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYMPOBAHUE BEIIECTB C 3aJaHHBIMH
CBOIMCTBaMH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKHX MPEBPAILCHUI U MyTed ynpaBlieHHust UMU B IEJSIX MMOJYYeHHs BEIIECTB, MaTrepuaos, 3Hepruu. [loaTomy, kak Obl HU
pa3nuyaNych aBTOPCKHE MPOrpaMMbl M YUEOHUKH MO IIIyOWHE TPAKTOBKHM M3Yy4aeMbIX BOIPOCOB, UX y4eOHOE CONEpXKaHHUE JOKHO 0a3upoBaThCs HAa COACPKAHWUM NMPUMEPHOM
NpOrpaMMBbl, KOTOPOE CTPYKTYPUPOBAHO IO TSITH Oj0KaM: MeToibl mo3HaHus B XuMuH; TeopeTnueckre ocHOBbI Xxumun; Heoprannueckast xumusi; OpraHuueckas XUMUs; XUMUsI 1
xu3Hb. CoziepKaHue 3TUX y4eOHBIX OJIOKOB B aBTOPCKHUX MPOrpaMMax MOXET CTPYKTYPHUPOBATHCS IO TEMaM U JIETAIU3UPOBATHCS C YIETOM aBTOPCKHX KOHIIEHIHMH, HO JOKHO
OBITh HAIIPABJICHO HA AOCTIDKEHUE LIeNeil XMMHYEeCKOro 00pa3oBaHus B CTapIIeH LIKOJIE.

(0]
H3yuenue xumuu 6 cmapuieil wiKoie Ha 6a3080m ypoeHe HANPABIEHO HA OOCHMUMCEHUE CEOYIOUMUX Yenell:

® 0CBOEHME 3HaHUIT O XMMUYECKOM COCTaB}'IFHOU.I,El\;I eCTECTBEHHO-HayHHOVI KapTUHblI Mnpa, BaYXKHEMLINX XMMUYECKUX NMOHATUAX, 3aKOHaX U TEOPUAX;

® OB/lIageHne ymeHnAMMU NpuMeHATb NoayvyeHHble 3HaHMA ONAa 06bACHEHUA pa3H006pa3Hle XMMUYECKMX SIBJIEHUIA U CBOMCTB BeLWecCTBs, OUEHKN PO XMMUN B PasBUTUN
COBPEMEHHbIX TEXHO/IOTUN U nony4eHmn HoBbIX MaTeEPUNANOB,

® pa3BuUTUE NO3HaBaTe/IbHbIX UHTEPECOB N MNHTENNEeKTYa/ibHbIX cnocobHocTen B npouecce CamoCToATENIbHOIo I'IpMO6p€T€HMﬂ XMMMUYECKUX 3HAHWUI C UCMO/Ib30BaHMEM
Pa3/IMYHbIX UICTOYHUKOB VIHCbOpMaLI,VIVI, B TOM YNCNhe KOMMNbIOTEPHbIX;

® BOCNUTaHMe y6eXAEHHOCTM B MO3UTUBHOM PO/IM XMMMUU B KU3HW COBPEMEHHOIo 06LLecTBa, HEOHX0AMMOCTU XMMUYECKN TPAMOTHOIO OTHOLLIEHMA K CBOEMY 34000BbIO U
OKpY!KaloLLen cpeae;

. NpPUMeEHEHUe NOJIYYEHHbIX 3HAaHUI U YMeHUIt Ana 6e30nacHOro MCnosb3oBaHUA BELLECTB M MaTepunanos B bbiTy, ceNibCKOM XO3AWCTBE M Ha NPOM3BOACTBE,
pelleHVA NPaKTUYEeCKMX 33434 B MOBCEAHEBHON XNU3HM, NpeAynpexAeHNA ABNEHUA, HAHOCALLMX Bpe, 340P0BbI0 YesIOBEKa M OKpY»KaloLwel cpee.
3anauu
[ @ opMHupoOBaHHe 3HAHNN OCHOB HAYKH — BAYKHEHINX (HaKTOB, MIOHSATHIA, 3aKOHOB M TEOPHA, S3bIKa HAYKH, TOCTYITHBIX 0000IIEHHH MUPOBO3PEHYECKOT'0 XapaKTepa;

MHTETPUPOBATh 3HAHMS YJaIMXCS 0 HEOPTaHUIECKOH M OPraHMYECKOH XUMHH C HETbI0 (POPMHUPOBAHUS Y HUX XUMHIECKOW KapTHHBI MUpa
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° pasBuTHe yMeHI/IfI Ha6J'IIOI[aTI) A OOBACHATH XUMHUYECKHE SIBJICHHA, CO6J'IIO}IaTI> IpaBujia TCXHUKU 0e301acHOCTH Inpu pa60Te C BCUICCTBAMHU B XHMUYECKOMN
na6opaTopI/H/1 n B HOBC@I[HeBHOﬁ JKM3HU; HHTEpECa K XUMHHU KakK BO3MOJKHOH o0nacTu 6yz[ymef/'1 HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH, HWHTCIUICKTYaJIbHBIX criocoOHOCTEH M
TYMAaHUCTUYCCKUX KAaYCCTB JIMYHOCTH,

o (popanonalme OKOJIOTHUYCCKOI'O MBIIIJICHUA, Y6€)KI[€HHOCTI/I B H606XOI[I/IMOCTI/I OXpaHbI Opr)KaIOIHeﬁ Cpe€anl U 6epe>1<H0ro OTHOLICHHU K CBOEMY 3/10POBLIO.

MecTo IpeaMeTa B 0a3HMCHOM VYEOHOM ILIaHE

®enepanbHblil 0a3uCHBIA yueOHBIHN TUTaH Tt 00pa3oBaTeNbHBIX yupexxaeHui Poccuiickoin denepary oTBOAUT 69 4acoB Jisi 00s3aTENILHOTO M3YUeHHsT y4eOHOro peaMera
«XuMus» Ha 3Tare CpeaHero oomero oopa3oBaHus Ha 6a30BOM YpPOBHE.

[Tpumepnas nporpamMma paccuntana Ha 35 yueOHbIX yaca B 10 kimacce u 34 yueOHbIX yaca B 11 kiacce.

O0meyuyeOHbIe YMeHHUS], HABBIKH M CIOCO0BI 1eSITEJIbHOCTH

[Tporpamma npenycMaTpuBaeT GOpMUPOBAHKE Y YUaIIUXCsl 001Iey4eOHbIX YMEHUI N HABBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JCSITEIBHOCTH U KITFOUYEBBIX KOMIETeHIINH. B 3TOM
HaINpaBJICHUH NPHOPUTETAMHU I y4eOHOro mpeaMera « XUMHsD» B CTapIlel IIKoje Ha 0a30BOM YPOBHE SIBISIOTCS: YMEHHE CaMOCTOSTENBFHO U MOTHBUPOBAaHHO OPIaHM30BBIBAThH
CBOIO II03HABATENbHYIO JEATEIBHOCTh (OT MOCTAaHOBKM IIENM O MONYYEHUS U OLEHKU pE3yNbTara); HCIOIb30BAHUE 3JIEMEHTOB IMPUYMHHO-CICICTBEHHOTO M CTPYKTYPHO-
(YHKLIMOHAILHOTO aHAJIN3a; OIPE/eNIeHNe CYIIHOCTHBIX XapaKTEePHCTUK HU3yd4aeMoro o0bekTa; yMEHHE Pa3BEepHYTO OOOCHOBBIBATH CYXKACHUS, NaBaTh ONPEACICHUS, PUBOIHUTH
JI0Ka3aTeNbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKpYXKaIOLIEH Cpesie, BBINOIHEHUE B MPAKTUYECKOM AEATENBHOCTH M B TIOBCEIHEBHON JKU3HU 3KOJIOTMYECKUX
TpeOOBaHMI{; HCIIOIb30BAHNE MYIBTHUMEIUNHHBIX PECYpcOB M KOMIBIOTEPHBIX TEXHOJOTMH Il 00pabOTKHM, Mepenayd, CHCTeMaTH3aluud HH(GOpMalUH, co3JaHus 0a3 JaHHBIX,
MIPE3eHTaIMU PE3yJIbTaTOB [I03HABATENBHON U IPAKTHIECKON AESTENbHOCTH.

B aBTOpCKYIO IPOrpaMMy BHECEHBI CIICAYIOLIHE U3MEHEHUSI:
B 10 xmacce:
1. YBeJIn4eHo 4MCII0 YaCOB HA U3YUCHUE TEM:

- Ne 2 «YTmeBomoponsl U MX IPUPOIHBIE HCTOUYHUKI 10 10 yacoB BMecToO &;

- Ne 3 «Kucnopoxacomepxammune COSIMHEHNS W MX HAXOXJACHWE B KUBOW mpupone» a0 11 wacoB Bmecto 10, Tak Kak 3TH TEMBI SBISIOTCS HamOoJiee BaXHBIMH B Kypce
OpraHUYECKON XUMHHU.

2. 'YMeHBIIIEHO YHCIIO YaCOB HA U3yUCHUE TEM:
- Ne 4 «A3zorconepxarue OpraHMYECKUe COSNMHEHNS W X HAXOXKICHUE B )KUBOU TIPHPOIE» IO 5 BMECTO 6 9acoB 3a cHeT UCKIFOUeHHUs pasaena «HyKIemHOBBIe KHCIOTBD),
TaK KaK 3TOT pa3fel OTcyTcTByeT B O0s3aTeIbHOM MUHIMYME COJICpP KaHNSI OCHOBHBIX 00pPa30BATENBHBIX IPOrPaMM;
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- Ne 5 «buonocuuecxku akmusrvie opeaHuvecKkue COEOUHEHUsY a0 2 4acoB BMECTO 4, Tak Kak 3Ta TemMa B OO0s3aTeIbHOM MHUHHUMYME COACPIKaHUA MpOoIHCaHa KypCHUBOM, a
3HA4YUT, HC BHCCCHA B Tpe6OBaHI/IH K YPOBHIO TOATOTOBKH BBIITYCKHHUKOB.

- Ne 6 «HCKyCCWI@eHHbZe U CuHmemu4decKkue opecaHuvdecKue coeounenuss» ¢ 3 4acoB a0 2 4yacoB Tak Kak 3Ta TeMa B O0s3aTelbHOM MHUHUMYMC COACPIKaHHA MNpOIMCaHa
KYypCHUBOM, a 3HAYUT, HC BHCCCHA B Tpe6OBaHI/I$I K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

3. 13 aBTOpCKOﬁ nporpaMMbl HCKJIHYE€HbI HCKOTOPLIC JEMOHCTPAIIMOHHBIC 1 J'Ia60paTOpHI)Ie OIIBITHI U3-3a HCAOCTAaTKa BPEMCHU HA UX BBITIOJIHCHUC TIPU 1 yace B HCACIIO.
I[aHHaH pa60qa;1 nporpamMma MOXKET OBITh pcajin3zoBaHa MpHU HCIOJIb30BAHUU Tpa[[HHHOHHOﬁ TCXHOJIOT'HHU o6yquI/m, a TaKXE JJIEMCHTOB APYIruxX COBPEMEHHBIX
O6pa3OBaTeJ'H)HI)IX TeXHOﬂOFHﬁ, NEPEAOBLIX (bOpM n METOI0B 06y‘IeHI/IH, TaKHUX KaK pa3sBHUBAIOLICC O6y116HI/Ie, KOMIIBIOTCPHBIC TEXHOJIOT'UH, TECTOBBIN KOHTPOJIb 3HaHUU U Ap. B
3aBUCUMOCTH OT CKHOHHOCTeﬁ, HOTp€6HOCTeﬁ, BO3MOXKHOCTEH M CITIOCOOHOCTEH KaXXJ10Io KOHKpPETHOI'O KJj1acca.

B 11 kaacce:

1. VYBeiHMuyeHO YNCIIO YAaCOB HA U3YyUEHHE TEM:
Tema Ne 1 «Ctpoenune atoma u nepuoaudeckuii 3akon /1. Y. MenneneeBa » no 3 Bmecro 2 yacoB. Cojiepikanne yueOHOro MaTeprasa 3TOi TeMbl 0Tpa0daThIBaeTCsl U MCIOJIb3YETCs B
JabHEHIIeM B MPAKTUYECKOM AEATENBHOCTH yJalluxcsl IpU U3y4eHUH APYrux TeM. JlaHHble yachl B3ATH U3 TeMbl Ne2 «CtpoeHue BemectBa» - 1 yac. Llenb naHHBIX M3MEHEHHUN —
nydiee yCBOEHHE y4eOHOro marepmana kypca «Xummus » 11 kiacca.

JanHas pabGodyas mporpamMma peanu3yercsd MNpH HCHOIb30BAaHWM TPAAULMOHHON TEXHOJOIMH OOy4YeHMs, a TakkKe DIEMEHTOB OPYTMX COBPEMEHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH, MepeoBbIX (OPM M METOZOB OOYUYEeHHs, TaKMX Kak MPOOJIEeMHBI METOA, pa3BUBaoliee 00ydeHHe, KOMIBIOTEPHBIC TEXHOIOTHH, TECTOBBIM KOHTPONb 3HAHUI U JAp. B
3aBUCUMOCTH OT CKJIOHHOCTEH, HOTPeOHOCTEH, BOBMOXKHOCTEH 1 CIIOCOOHOCTEH Ka)kA0ro KOHKPETHOTO KJIacca B NapauIeIH.

KonTtpons 3a ypoBHEM 3HaHHH yJaIUXCsl IPeIyCMaTPUBAET MPOBEACHHE JTa00PaTOPHBIX, IPAKTHIECKHUX, CAMOCTOSTENIBbHBIX, TECTOBBIX U KOHTPOJIBHBIX paloT.
Conep:xanue nporpammbl 10 kiaace.

Tema 1. BBenenue. (1 yac).

Teopus crpoenus opraandeckux coenunennii A.M.bytieposa.
VY4eHHK JO/DKEH 3HAaTh U IOHUMATh!
- XUMHYECKHe TTOHATH: YIIePOIHBIN CKENleT, paIuKabl, (QyHKINOHATIbHBIE TPYIIIBL, TOMOJIOTHS, H30MEpHS;
-TEOPHIO CTPOECHUS OPraHMYECKUX COSANHEHU;
Ymers:
-00BSICHATD 3aBUCHMOCTD CBOMCTB BELIIECTB OT UX COCTaBa M CTPOCHHSL.

Tema 2. CTpoeHHne Oprann4ecKux coeAMHeHMil. (2yaca).
Yraepomsrit ckener. @yHKIMOHANBHAS TpymIa. [ oMomoru u romonorundeckuit psaa. CTpyKTypHas U MIPOCTPAHCTBEHHAS H30MEPHSL.
Peakuyn oprannueckux coequHeHUH. TUIBI peakuuil B OpraHu4eCKOU XUMUH.
VY4eHHK HOIDKEH 3HATh M IOHUMATh!
- Ba)KHEHIIINE BEIIECTBA U MAaTEPHAIIbl: YKCyCHAst KUCIIOTa, METaH, STUIICH, alleTHIICH, OCH301, 3TaHO, )KMUPbI, MbUIa, TIIIOK03a, caxapo3a, Kpaxmal, KIeTJaTka, OenKky,
HCKYCCTBEHHBIEC I CHHTETHYECKHE BOJIOKHA, KayTyKH, TNIACTMACCHI.



YMersb:
-Ha3bIBaTh W3YYEHHBIE BEIIECTBA MO «TPUBUAIHLHOW) WM MEXIYHAPOIHON HOMEHKIATYPE;
-OIPeNEIsITh MPUHAAIEKHOCTh BEIIECTB K Pa3IMYHBIM KJIaccaM OpraHUYeCKHUX
Tema 3. Yruesogoponsl.(10 yacos).
AnkaHbl. AJIKEHBI, aTKaJUeHbl, adkuHbl. benszon. KauecTBeHHBIN aHaNH3 BEIIECTB.
Y4eHHK T0JKEH 3HATh U IOHUMATh:
- XUMHUYECKHE MOHATHS: CTPOCHUE OPTaHUUYECKUX COEIUHEHUI;
-Ba)KHEHIIIME BEIECTBA U MaTEepUaJIbl: METaH, STUIICH, alleTHIIeH, OSH3011, Kay4yKH, IIacCTMacChl.
YMetsb:
-Ha3bIBaTh M3YYEHHBIE BEIECTBA MO «TPUBUAIBLHONY UM MEXKTYHAPOJIHOM HOMEHKIATYPE;
-OIPEeNesTh MPUHAIEKHOCT BEIIECTB K Pa3IMYHBIM KJIACCaM OPraHUYEeCKUX COCTUHEHUM,
- XapaKTepU30BaTh OOIINE XUMUUCCKUE CBOMCTBA OPTaHUUECKUX COCIMHCHHIA;
- O6’b$lCH5[TB 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHMUA,
-BBIMOJHATH XUMHUYECKUH SKCIIEPUMEHT IO PAaCIIO3HABAHUIO YTIIEBOAOPOIOB.
KonrponbHas padora Nel mo Teme « Y TJIEBOIOPOIBI»
Tema 4. Kucjiopojgoconaep:xkamnme opranndyeckue coequnenus. (11 yacon).
OnHoaTtoMHbIe 1 MHOroaToMHbIe ciupThl. denomnbl. [IpocTeie adupel. Anbaeruasl. KapoonoBbie kuciaoTel. CiaoxHbie 3GHUpHI. KUpsI.
YYeHUK T0JKEeH 3HATh U IOHUMATh:
- XMMUYECKHE MOHATHS: (DYHKI[MOHATIbHAS TPYIIIa;
-Ba)KHEHIIMe BelecTBa M MaTEepUAIIbL: 3TAHOJ, YKCYCHAsI KUCIIOTa, KHUPHI, MbLIA;
YMmers:
-Ha3bIBaTh W3Y4YCHHBIC BEIIECTBA M0 «TPUBUAIBHONY WM MEXTyHAPOIHOW HOMEHKIATYPE;
-ONpeaemsaTh MPUHAAISKHOCTD BEIMIECTB K Pa3IMYHBIM KJIACCAM OPTAaHUYECKUX COCTMHEHUH,
- XapaKTepu30BaTh OOIINE XUMUUECKHE CBOMCTBA OPTaHMYECKUX COSTMHEHHI;
- OOBSICHSTH 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;
-BBIMIOJHATH XUMUYECKUH SKCIIEPUMEHT MO PACIIO3HABAHUIO BEIIECTB.
Monocaxapuasl. Jucaxapuasl. [lonucaxapuasl.
YYeHUK T0HKEeH 3HATh U IOHUMATD:
- BaYKHEWIIHME BEIIECTBA U MaTEPHAJIBL: TIFOK03a, caxapo3a, KpaxMal, KIeT4aTka.
YMerb:
-Ha3bIBaTh W3YUYCHHBIE BEIIECTBA 110 «TPUBUAIBHOW WIH MEXTyHAPOIHOW HOMEHKIATYPE;
-ONpeaemsaTh MPUHAAISKHOCTD BEMIECTB K Pa3IMYHBIM KJIACCAM OPTaHUYECKUX COCTMHEHUH,
- XapaKTepru30BaTh O0IINe XUMUUECKUE CBOMCTBA OPTaHNUECKUX COCIMHEHHIA;
- OOBSICHATH 3aBUCHMOCTH CBOHCTB BEIIECTB OT MX COCTaBa U CTPOCHHS,
-BBITIOJTHATH XUMUYECKUH SKCIIEPUMEHT IO PACIIO3HABAHUIO BEIIIECTB.
Kontponsras padora Ne2 mo temam: Kucinopomoconepskamnye OpraHmIecKue COSIMHECHUS.
Tema 5. Azorcoaep:xaiue coefuHeHUs.(S 4acoB).
Hutpocoenunenus. AmMunsl. AuwinH. benku.



WneHTH(UKAIMS OPraHUIECKUX COCTUHCHUH.
YYeHUK JOKCH 3HATH W TIOHUMATh:
- BOKHCHIIIME BEIECTBA U MAaTCPHAJIBI: OCJIKH, UCKYCCTBCHHBIC U CHHTCTHICCKHUE BOJIOKHA.
YMersb:
-Ha3bIBaTh W3YUYCHHBIC BEIICCTBA 10 «TPUBHAIBHONY WIIH MEKTyHAPOIHOW HOMEHKIIATYPE;
-ONpeeATh MPUHAIICKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCAM OPTaHUYCCKUX COCIAMHCHHH,
- XapaKTepU30BaTh OOIINE XUMUUCCKUE CBOMCTBA OPTaHUICCKUX COCIMHEHHUI,
- OOBSACHATH 3aBUCHMOCThH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS,
-BBIMOJTHATH XUMUYECKUH SKCIICPUMEHT O PACIIO3HABAHUIO BEIIIECTB.
Ip.p.Nel. «PermieHue SKCIEpUMEHTANIBHBIX 3a7[a4 Ha UICHTU(DUKAIIUIO OPTaHMYCCKUX COCIUHCHHUIA.
Tema 6. Buonozuuecku akmuenble geuiecmeda.(2uaca)
Ocnosnule nonamus: @epmenmol. Bumamunwi. I opmonul. Jlexapcmea.
Tema 7. HcKyccmeennbvle u cunmemuueckue op2anuieckue coeounenus.(3uaca)
Ocnognvie nonsamus: Ionumepol. Ilnacmmaccol, 8010KHA.
[MpakTryeckas pabora Ne2 «PacriozHaBaHue miiacTMacc ¥ BOJIOKOH)
KonrponbHas padora Ne 3. toroas

Cooepircanue npocpammol «Oowaa xumuay 11 knacc

Tema 1. Ctpoenne aroma u nepuoauyeckmii 3akon JI. I. Menneneena (3 u)
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Ocnognvle ceedenuss 0 cmpoenuu amomd. SIApo: MPOTOHBI U HEHTPOHBI. M30TONBI. DNEKTPOHBI. DNEKTPOHHAsE 000JI0YKa. DHEpreTHYeckuil ypoBeHb. OCOOCHHOCTH CTPOSHHMS ICKTPOHHBIX
000JI04eK aTOMOB JIEMEHTOB 4-T0 U 5-T0 MepuoioB nepuoanyeckoii cucremsl J. 1. Menzeneesa (mepexoansix aneMeHToB). [loHsTHE 00 OpOHUTANIAX. S- U P-OpOUTATIH. DNEKTPOHHBIE KOHPHUTYpaLUK

aTOMOB XMMHYCCKHX 3JICMCHTOB.

Tlepuoouueckuii 3axon J]. U. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. Otkpoitue J{. . MenzieneeBbIM nepruouyecKkoro 3akoHa.

[epuonuueckast cucrema xuMuueckux 3aementoB . V. MenneneeBa — rpadudeckoe oToOpakeHHE MEPHOJUICCKOro 3akoHa. DU3HUYECKUii CMBICI MOPSAKOBOTO HOMEpa JIEMEHTa, HoMepa

nepruoa ¥ Homepa rpynmnsl. BaneHTHsie 31eKTpoHbI. [IpHyiHBl H3MEHEHHS CBOMCTB 3JIEMEHTOB B MEPUOAAX U IPYNIAax (IJIABHBIX HOATPYIIIAX).

[onoxxenune Bonopoaa B NEPHOIUUECKOM cCUCTEME.

3HaueHHe MePHOIMIECKOr0 3aKOHA U IEPUOANYECKON CHCTeMbI XMMHUUecKuX 31eMenToB . Y. Menzaeneesa a1 pa3BUTHsI HAYKH U TIOHUMAHHS XUMHUYECKOW KapTHHBI MUpA.

Jemouncrpauuu. Paznuyanbie popMbl MEPHOIUIECKOI CHCTEeMbI XUMUYecKuX dnemeHToB J]. . Menneneesa.

JladopaTopHblii onbIT. 1. KoHCTpynpoBaHue neprHoguueckoil TaOIMIIbI SIEMEHTOB C HCIIONB30BAHHEM KapTOYeK.
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Tema2. Xumnyeckas cBs3b.(34)
Honnast cBs13b. Karnons! u annonbl. oHHBIE KpUcTAIUTHIECKUE penieTki. CBOMCTBA BEMIECTB ¢ 3THM THUIIOM KPUCTANTUYCCKHX PEIIETOK.

QHEKT})OOT})I/IHaTCHLHOCTL. HOJISIpHaSI 1 HETIOJIKIpHAasA KOBAJICHTHBIC CBA3U. MexaHU3MBI e 06pa30BaHI/I$I CBsI3H (O6MCHHI>II71 n HOHOpHO-aKHeHTOpHLIﬁ). MOIICKyIIS{pHBIe 1 aTOMHBIC KPUCTAJIJIMYCCKUEC
PEIIECTKHU. CaoiicTBa BELICCTB C OTUMHU THIIAMH KPUCTAJITIMYCCKUX PEIIETOK.

CreneHb OKUCIEHHS M BAICHTHOCTh XMMHYIECKHX JIEMEHTOB.

Oco0EHHOCTH CTPOEHHUS aTOMOB METaJIoB. MeTamnyueckas XUMHYECKast CBA3b U METaJUTMYECKast KpUCTaInYecKas penterka. CBOHCTBa BELIECTB C METAININYECKOH CBS3bIO.
MesicmonexynapHas u 6HympumMoneKkyIsapHas 6000pOOHAs C653b. 3HaueHue 6000POOHOL CE53U O OP2AHUZAYUL CINPYKINYD OUONONUMEPOB.

Enunas npupona XMMUYECKOH CBS3H.

Jemoncmpavyus

Mogeny HOHHBIX KPHCTAJUIMYECKUX PELIETOK (XJIOPH HATPHS)

Mogenn aTOMHBIX U MOJIEKYJIAPHBIX KPUCTAJUIMYECKUX PEIIETOK

Mopnenu MeTaJlTMUeCKIX KPUCTAJUIMYECKUX PCIUICTOK.

Tema 3. BemectBo. (94)
[Honumepsr:oprannueckue,Heopranndeckue. [Inacrmaccsl. Bonokna.

Tpu arperatHpix cocTosiHUs BoAbl. OCOOCHHOCTH CTPOCHHS ra30B. MoJSIpHBIH 00beM ra3oo0pa3Hbix BemiecTB. [IpencraBuTen ra3000pa3HbIX BELIECTB: BOJOPO/, KUCIOPOI, aMMHUAK, YIIIEKHCIIbIN Ta3,
stwieH. VX nonydeHue, cobupatue, pacrno3HaBanue.Boza, ee 6uonoruyeckast posb. [[piuMeneHne BObI.

JKecmrxocmob 60061 u cnocobwl ee yempanenus. Kucivie conu. Munepanvivie 600bl. JKuokue kpucmanisl u ux ucnonvzosanue. Kpucmaniuueckoe u amopgpnoe cocmosnue gewecmea. Ilpumenenue
amopghuvix eeugecms.

THonsmue o oucnepcuvix cucmemax. /Jucnepcras gpasza u oucnepcuonnas cpeoa. Knaccughurxayus oucnepcuvix cucmem. I pybooucnepchvie cucmemul. [lonsimue o koniouoax u ux 3nadenue (301u, 2enu)

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. BelecTBa MONCKYIIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHust. MonekyispHas ¢popmyna. ®opMynbHas eAMHULA BenecTBa. MaccoBas U 0ObeMHas 10711 KOMIIOHEHTa
B CMECH.

Ilpakmuueckasn paboma Nel «Ilonyuenue, COOUpaHUE U PACTIO3HABAHUE T'a30B)»
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Pacuemmnoie 3a0auu c ucrob30BanieM MOHITHH :
-MaccoBasi JIOJsl PACTBOPCHHOT'O BEIIECTBA B PacTBOpE,
-MaccoBasi ¥ 00beMHast JOJH KOMIIOHEHTOB CMECH,
-MaccoBasi JIOJIsI IPUMECEH,
-MaccoBasi 1 00bEMHast 10N BEIXO/A IPOIYKTOB PEAKIIUH OT TEOPETHIECKH BO3MOXKHOT'O,
- MOJISIpHAs KOHIICHTpAIIUs.
Hemoncmpayusn
Mognens monexynst JJHK.
Mopens MoJsIpHOTO 00beMa r'a3oB
Tpu arperaTHbIX COCTOSTHHS BOJIBI.
OO0pa3Lbl pa3TUYHBIX AUCTIEPCHBIX CHCTEM
Tema 4. XumMu4eckue peaknuu. (8 )

Peakyuu, udywue 6e3 uzmenenuss cocmasa geujecms. AIIOTPOIHS U AJUIOTPOIHbIE BUAON3MEHEeH s [ IpHYNHBI aJLIOTPOIMK Ha IpUMepe MOAM(MHKaLHil KHciaopoaa, yriepona u gochopa. O30H,
ero OHoJIoruyYecKasi poiib.

Wzomeps! 1 nzomepusl.

Peaxyuu, uoywue ¢ usmenenuem cocmasa eeujecmes. Peakiun coeJUHEHNs, Pa3I0OKEHNUs], 3aMELIICHUs. 1 OOMEHa B HEOPraHUYECKOI U OPraHUYecKOl XMMHH. Peakiuuu 3k30- U SHIOTEpPMUYECKHE.
TermnoBoii 3 (HeKT XUMHUIECKOW peaklnK U TePMOXHUMHUUECKUE ypaBHEHHS. PeakInu ropeHusi, Kak YaCTHBII ClTydail 9K30TePMUYECKUX PEaKIIHi.

Cropocmub xumuueckoii peaxyuu. CKOPOCTb XMMHUYECKOH peakuy. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiuy OT MPUPOJIbI PEArHPYyIOIINX BEIECTB, KOHIIEHTPALUH, TEMIIEPATypPhL, ILIOMAIN
MOBEPXHOCTH CONPUKOCHOBEHMsI M Karanuzaropa. Peakimu romo- M rereporeHHble. [ToHsTne o Karaiaumse M KaTanuzaTopax. PepMeHThl Kak OMONOrMYEecKHe KaTaIM3aTopbl, OCOOEHHOCTH HX

(GYHKIMOHUPOBAHUSL.

Obpamumocms xumuyeckux peaxyuii. HeobpatuMeie u oOpatumbie Xxumuueckue peakimi. COCTOSHHE XMMHYECKOr0 PaBHOBECHS /I OOpPAaTHMBIX XUMUYeCKUX peakuuit. CrocoObl cMEIeHuUs
XMMHYECKOT0 PAaBHOBECHS HA IPUMeEPE CUHTe3a aMMHaKa. [IoHATHe 00 OCHOBHBIX HAay4HBIX NMPHHIIMIAX IIPOM3BOJICTBA HA MPHMEPE CHHTE3a aMMHAKa UIIM CEPHOM KUCIIOTHI.

Ponv 600v1 6 xumuueckoui peaxkyuu. VIcTHHHBIE pacTBOpBI. PacTBOPUMOCTB M KiTacCU(UKALMS BEIIECTB 110 3TOMY IPU3HAKY: PACTBOPUMBIE, MAIOPACTBOPHMBIE U HEPACTBOPHUMBIC BEILIECTBA.

3H€KTpOJ'II/IT]>I 1 HEDJICKTPOJIUTHI. SHCKTpOHI/ITI/I‘{eCKaSI JUuccomralus. KI/ICJ'IOTLI, OCHOBAHHA U COJIM C TOYKHU 3PEHUA TCOPUN SHEKTPOHI/ITI/I‘{CCKOI\/‘I JUCCOLHaIUH.
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XWMHYECKHE CBOMCTBA BOJBI: B3aPIMOI[CI71CTBPIC C ME€TaJllilaMH, OCHOBHBIMU W KHUCJIOTHBIMHU OKCHIAMHU, PA3JIOKECHUE U 06pa30BaHI/IC KpUCTaJlJIOruaApaToB. PCaKL[I/II/I rujaparaguu B OpraHqucKOﬁ
XHUMHHU.

Tudponusz opeanuueckux u Heopeanuueckux coeourernui. Heodparumplii ruaposus. OOpaTuMblil THIPOIH3 CONCH.

Fnz[ponm OpraHu4YeCKux COCIIPIHGHPIIZ " €0 MPAKTUYECKOEC 3HAYCHUEC JIA MOJIYUYCHUA T'HAPOJIM3HOTIO CIMpTa U MblJIa. Buonornueckast POJIb TUAPOJIN3a B INIACTUYCCKOM U SHEPIr€THUICCKOM oOMeHe Be-
IIECTB U SHEPI'vU B KIICTKE.

OKuciumenbHo-80CCMAHOBUMENbHbIE peakyuu. CTeneHb OKHCICHUS. OH]I)C}IGJ'IGHI/IG CTCIICHU OKHWCJICHUA 110 d)O]I)MyJ'le coenmuaeHMs. [lonsTre 00 OKHCIIHTEIHbHO-BOCCTAHOBUTEIBHBIX peaKkuuiax.
OkwucleHrne u BOCCTAaHOBJICHUEC, OKHUCJIUTEJIb U BOCCTAHOBUTCIIb.

9J'IeKTpOJ'II/I3. 3HeKTpOJ'[PI3 KaK OKHUCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIN mpomuecc. 3JTCKTpOJ'IPI3 paciiiaBOB U paCTBOPOB Ha NPUMEPE XJIOpHJa HaTpUs. HpaKTI/I‘IeCKOG NPUMEHCHUE DJICKTPOJIM3a.
9HeKTpOﬂI/ITI/IquKOG TMOJTYYCHUEC aJTFOMUHUS.

Jemoncrpanuu. Ilpespamenue kpacHoro docdopa B Oenbiil. O3oHatop. Mozmenu Monekyn H-OyraHa W M300yTaHa. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT NPUPOABI BELIECTB Ha IpUMeEpe
B3aMMOJCHCTBHS PACTBOPOB PAa3IMYHBIX KUCIOT OAMHAKOBOH KOHIIEHTPALMH C OJMHAKOBBIMHU I'PaHy/laMH LIMHKA U B3aUMOICHCTBHS OANHAKOBBIX KYCOUKOB PAa3HBIX METaJUIOB (MarHus, LHHKA, XKene3a)
C COJSIHOM KHCIOTOM. B3anMopelicTBHe pacTBOPOB CEPHOM KHCIOTHI C PACTBOPAMHU THOCYNIb(aTa HATPHS Pa3INYHOM KOHIEHTPALMH M TeMIepaTypbl. Moienb KHUILIIero ciost. PasnoxkeHne nepokcuaa
BOZIOpOZia ¢ OMOLIBIO KaTann3aTopa (okcuaa Maprasia (IV)) u katanassl CIporo msica U chlporo kaprodes. IIpumepsl HeoOpaTHMBIX peakiyii, HIYIIUX ¢ 00pa3oBaHHEM OCaJKa, ra3a MU BOJIbL
BzanmopeiictBue uThst U Hatpus ¢ Bonod. ITomyuenue okcuna docopa (V) M pacTBOpeHHE ero B BOAE; HCIBITAHHE MOTyYSHHOTO pacTBopa JakMycoM. OOpasipl KpucTamioruaparos. Vcnsiranue
PacTBOPOB 3JIEKTPOIUTOB M HEIEKTPOIUTOB Ha MPEIMET JMCCOLMAUK. 3aBUCUMOCTh CTEIICHH 3JIEKTPOIMTHYECKON AMCCOLMALMN YKCYCHOM KHCIOTBI OT pa3daBieHHs pactBopa. ['maponus kapOuna
Kayplusa. ['uaponn3 kapOOHATOB ILETOYHBIX METAUIOB M HUTpaToB uHKa uin ceuHua (II). IMomyuenune mputa. IIpocTeiine OKUCINTENPHO-BOCCTAHOBUTEIIBHBIC PEAKLMU: B3aUMOJICHCTBHE LIMHKA C
COJISTHOM KHCIIOTOH M »kelie3a ¢ pactBopoM cynbdara menu (II). Monens anexrponusepa. Monesb 31€KTPOTM3HOM BaHHBI JUIS MOMYYEHHS ATIOMUHHUSL.

JlaGopaTopHble onbIThl. 7. Peakims 3aMeleHHs MEAW JKeJIe30M B pacTBOpPE MEJHOro Kymopoca. 8. Peakiumu, naymme ¢ oOpasoBaHHMeM ocaika, rasa M Boipl. 9. Ilomydenue kuciopozna
pas3iioKeHHeM MepoKCcHIa Boxopona ¢ rnomoribsio okcuaa Mapranna (IV) u katanaser ceiporo kaprodens. 10. ITomydenne Bogopona B3amMOISHCTBHEM KHCIOTHI ¢ HMHKOM. 11. Pasznuunble ciydan
TUIIPOSIU3a COJIEH.

Tema 5. BemecTBa u ux cBoiicta (9 u)

Memanner. B3auMoielicTBUE METAIIOB C HEMETAJUIaMH (XJIOpPOM, Cepoil M KHCIopoaoM). B3anmoneiicTBre IEeIOUHbIX U IIEeOYHO3EMEIbHBIX METAJUIOB C BOIOW. DJIEKTPOXUMHUYCCKHU PSI
HanpsDKeHUd MeTaioB. B3anMozelicTBie METasIoB ¢ pacTBOpaMU KHCIIOT U Cojied. AIOMUHOTepMUsl. B3auMmopneiicTBre HATPHsL ¢ 3TAHOJIOM H () €HOJIOM.

Kopposust metamwios. [ToHsATHE 0 XUMHYECKOH U ANMEKTPOXUMHYECKOH KOPPOo3uK MeTaiuioB. Crioco0b! 3aIlUThl METAJIOB OT KOPPO3HU.

Hememannsr. CpaBHHTENbHASI XapaKTEPUCTHKA T'aJIOTCHOB KaK HauOoiee THITMYHBIX MpeACTaBUTeNel HeMeTauioB. OKUCIUTEIbHbIE CBOWCTBA HEMETAIJIOB (B3aUMOJCHCTBHE C METallaMU U
BOZIOPOAOM). BoccTaHOBUTENIbHBIE CBOMCTBAa HEMETAIUIOB (B3aUMOAEHCTBHE C OoJiee 3IEeKTPOOTPULIATEIbHBIMU HEMETAJIIAMH U CJIOKHBIMU BELIECTBAMU-OKUCIUTEISIMU).

Kucnomer neopeanuueckue u opeanuueckue. Knaccupukauust kKuciaor. XuMHUECKHE CBOWCTBA KHMCIIOT: B3aUMOJEHCTBHE C METaJNIAMH, OKCUJIAMH METaJlIOB, THIPOKCHIAMH METaJUIOB, COJISIMH,
crimpramu (peakuust srepudukaimu). Ocodbie CBOWCTBA a30THOH U KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI.

OcHosanus Heopzanuueckue u opearudeckue. OCHOBaHUSA, MX KiaccHpUKauus. XUMHYECKHE CBOWCTBA OCHOBAaHHWii: B3aMMOIEHCTBHE C KHCIOTAMH, KHUCIOTHBIMH OKCHIAMH ¥ COJISMH.
Pa3snoxxenue HepaCTBOPUMBIX OCHOBAaHUI.
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Coau. Knaccudukanms coneil: cpeHue, KUCIble 1 OCHOBHBIE. XUMHYECKHE CBOWCTBA COJEH: B3aMMOJEHCTBHE C KHCIOTaMH, IIEI0YaMH, MeTaJUIaMH B coisiMH. [IpencraBuTens conei U MX
3HaUeHHe. XJIOpHUJ HATPpHsI, KapOOHAT KanbIws, pocdaT Kby (CpeHIe COIN); THAPOKapOOHATHI HATPHSL M aMMOHUSI (KHCIIBIE COJN); THApOoKcokapOoHat Meau (1) — mamaxur (OCHOBHAsSI COJB).

KauecTBeHHBIE peaKIMy Ha XJIOpHI-, CyIb(haT-, ¥ KapOOHAT-aHNOHBI, KATHOH aMMOHHMsI, KaTHOHBI skene3a (II) u (I1I).

T'enemuueckas ces3b MeANCOY KIACCAMU HEOP2AHUYECKUX U Op2aHuyecKux coeourenutl. IIOHATHE 0 TeHETHUYECKON CBA3M U I'€HETUUECKUX panaX. ['eHernueckuii psy Merauia. I'enerndeckuii pas
HeMmerasuia. OCOOEHHOCTH F€HETHUECKOro Psijia B OPraHMYeCKONH XUMUH.

Hemoncrpamuun. Komrekiwss oOpasnoB meTamwioB. B3anMmoneicTBre HaTpusi M CYpbMBI C XJIOPOM, Kelle3a C cepoil. ['opeHne MarHUsI W alIOMHHHS B KHCIopoze. BsamMopeiicTBue
LIEJI0YHO3EMENBHBIX METAJUIOB C BOAOW. B3aumozelicTBue HaTpus ¢ STaHOJIOM, LIMHKA C YKCYCHOM KHCIOTOH. AnroMuHOTEepMus. B3aumoznelicTBue Meau ¢ KOHIEHTPUPOBAHHON a30THOH KUCIOTOMH.
Pe3ynpTaThl KOPPO3WH METAJUIOB B 3aBUCHMOCTH OT YCIOBHH ee npoTekanns. Komrekims o0pas3noB HeMeTauioB. B3anmoneiicTBie XJIOpHOH BOIBI ¢ pacTBOpoM Opomuia (noanaa) kamws. Kommekmus
MIPUPOHBIX OPTaHMYECKUX KHUCIOT. Pa30aBiieHWe KOHIICHTPUPOBAHHON CEPHOW KHUCIOTHL. B3amMmomelCcTBHE KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI C caxapoM, IEIUTF0NI030d M Menpro. OOpasibl
TIPUPOIHBIX MUHEPAJIOB, COIEPIKAIINX XJIOPUI HATPHsI, KapOOHAT Kaiblus, (ocdar kampuus u ruapokcokapooHat meau (II). OOpa3mp! NHIIEBBIX MPOAYKTOB, COIEPIKAIINX THAPOKapOOHATH HATPUS U
aMMOHWUSI, X CIIOCOOHOCTH K PA3JIOKEHUIO IPU HarpeBaHuH. ['ameHue conpl ykcycoM. KauecTBeHHbIE peakiiuy Ha KaTHOHBI ¥ aHUOHBL.

JlaGopaTopHbie onbIThI. 12. VcnbiTaHne pacTBOPOB KHCIIOT, OCHOBAaHMN M colel MHAMKaTopaMu. 13. B3anmonelcTBue cCONSHOW KHUCIOTHI M pacTBOpa YKCYCHOW KHCIIOTBI ¢ MeTauiamMH. 14.
B3aumMoneiicTBue CONSIHOW KUCIIOTHI M pacTBOpPAa YKCYCHOHW KUCIIOTBI € OCHOBaHUSIMHM. 15. B3aumoneiicTBue COISIHONW KUCIIOTHI M PacTBOpa YKCYCHOW KUCIIOTHI ¢ consaMu. 16.Ilomydenue u cBoiicTBa
HEepacTBOPUMBIX OCHOBaHHH. 17. [MAPOIU3 XITOPHIOB U alleTaTOB MICIOYHBIX METaUIoB. 18. O3HaKOMIIEHHE C KOJUICKIMSAMU: a) METaJUIOB; 0) HEMETaJUIOB; B) KHCIIOT; I') OCHOBAHMIA; 1) MUHEPAJIOB U
OMOJIOTNUECKHX MATEPHAIIOB, COAEPIKAIIUX HEKOTOPBIE COJIH.

MpakTnueckas padora Ne 2. XyMuueckue CBOHCTBa KUCIIOT.

Tema 6. Xumusi ¥ KU3Hb. (2 yaca).
Xumus 1 1pobIeMbl OKPYKarOIIeH Cpeabl.

Xumus u IOBCCIHCBHAA )KU3Hb YCJIOBCKA.

VuebHo-TemMaTHIecKui 11aH 1o xumuH, 10 kiacc 6a30Bblil ypOBEHb,
(1 yac B Hejge10, Bcero 35 yaca)

Tema (ri1aBa) Koa-Bo B T.unciae
4acoB YPOKH IIpakTHy.paé6. KonTp.pa6
1 | Beenenue. [IpeameT opraHuuecKkoil XUMUH. 1 1
Hucrpykrax no Th
2 | Crpoenue u knaccu(pUKaUst OPraHUIECKUX 2 2
COeTMHEHUH. Peakuiuu B OpraHuuecKol XUMHUU
3 | YrneBonopobl ¥ UX MPUPOAHBIE HCTOYHUKH 10 9 K.p.Nel
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4 | Kucnoponcozaepskaniye opraHmIecKue 10 9 K.p.Ne2
COEIIMHEHHUS
5 | A3oTcomepiKamiye COeTMHEHHS U UX 5 4 ILp Nel «Pemienue sxcriepuMeHTaNbHBIX 3a/1a4 Ha
HaXOXKIEHHE B )KMBOU NPHpPOJIE HUAECHTH(UKAIIIO OPraHMYEeCKUX COEIMHEHHUI.»
6 | Buonornuecky aKTUBHBIE OPraHUYECKHE 2 1 K.p.Ne3
COEIIMHEHNUS
7 | Hckyccmeennvie u cunmemuyeckue 3 2 IL.p Ne2«Pacno3HaBaHMe Iu1aCTMacc ¥ BOJIOKOH»
opeanuyecKkue coeouHeHus
8 | Cucmemamuzayusi u 0606weHue 3HAHUT NO 2 2
KYpCy OpeaHu4ecKou Xumuu
Hroro: 35 30 2 3
Temamuueckoe nnanupoganue 11 knacc 6a3oewtit ypogens
(34u; 1u/neo).
Ne n/m HaumeHoBaHue pa3aeoB M TeM Bcero yacos W3 Hux [Ipumeuyanue
IIpakTnyeckune KontpoibHbie padoThl
padoTsl
1. CrtpoeHue aToMa 1 NepUOANIECKUI 3aKOH 3 BBonHas koHTpOnbHas padora
J..Menpeneena.
2. XUMuuecKas CBA3b. 3
3. Bemecrso. 9 Nel
Ilonydenne, cobupanue U pacro3HaBaHHE T'a30B.
4. XUMUUECKHE PEAKIIUH. 8 Nel
«XUMHYECKHE PEAKIINI»
5. BemiecrBa 1 X CBOWCTBA. 9 Ne2 Ne2

XUMHYECKHE CBOMCTBA KUCIIOT

«BermiecTBa 1 uX CBOMCTBa»
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6. XuMHSI ¥ )KU3Hb. 2

Hroro 34 2 3

TpeOoBaHus K YPOBHIO IIOATOTOBKHU BBINYCKHUKOB
B pe3yabTare n3yyeHusi XuMUH Ha 0230BOM YPOBHE YYCHUK J0/KEH

3HATH/MIOHUMATH:

- Ba)kKHelIIMe XMMHYeCKHe MOHSITHS: BEIIECTBO, XMMHYECKHH JJIEMEHT, aToM, MOJEKYla, OTHOCHTENbHBIE aTOMHAs M MOJEKYJSpHAsh Macchl, WOH, aJUIOTPOIHS, W30TOIBI, XMMHYECKas CBS3b,
IEKTPOOTPULIATEIEHOCT, BAJICHTHOCTh, CTEIICHb OKHCIEHHs, MOJIb, MOJIIpPHAs Macca, MOJSPHBIA 00beM, BelIecTBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHs, PacTBODBI, JJIEKTPOIUT U
HEJJIEKTPOJINT, JIEKTPOIUTHYECKAsT TUCCOIUAINS, OKHCIUTENb H BOCCTAHOBHUTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIUIOBOH d((QEKT peakiuu, CKOPOCTh XMMHUYECKOH PeaKIny, KaTaau3, XHMHIECKOe
paBHOBecHe, YrIepPOIHbIH CKeJeT, (PYHKIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHS;

- OCHOBHbBI€ 3aKOHBI XHMHH: COXPAaHEHHSI MacChl BEI[ECTB, IIOCTOSIHCTBA COCTABa, MEPHOMICCKHN 3aKOH;

- OCHOBHBI€ TEOPUU XUMHH: XUMHUYECKOH CBs3HU, 3J'IeKTpOJ'IPITPI'—IeCKOI>i JAucconuanuu, CTpoeHUs OPraHnvYCeCKUX COC,E[I/IHCHI/Iﬁ;

- Ba)KHeiillMe BellecTBa W MaTepHaJibl: OCHOBHbBIC METAJUIbl U CIUIaBbl; CEpHas, COJIAHAsA, a30THAsA U YKCyCHas KUCJIOTHI; IHIEJI04YH, aMMHUaK, MUHEPAJIbHbIC yﬂoGpeI—m;{, MCTaH, 3TUJICH, all€TUJICH,
6€H30J'I, 9TaHOJI, )KUPbI, MblJIa, I'NTFOKO3a, caXapo3a, Kpaxmall, KJIe€T4aTKa, 6€J'IKI/I, HCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, Kay4YyKH, I1JIaCTMACChI;

yMeThb:
- HA3bIBATh U3Y4YCHHBIE BEILECTBA 110 "TPUBHAIBHON" WIIM MEXIyHAPOJHON HOMEHKIIATYPE;

= onpeaeJsiTb: BAJICHTHOCTb U CTENIEHb OKUCIIEHUS XUMHUYECKUX DJIEMEHTOB, TUIL XUMHUYECKOU CBSI3H B COCIMHCHUAX, 3apsa] UOHA, XapaKTEP CPEAbl B BOAHBIX PACTBOpaX HEOPTaHUYCCKUX CO@ZLI/IHSHI/Iﬁ,
OKHUCJIUTEJIb U BOCCTAHOBUTEJIb, NIPUHAICIKHOCTD BEIIECTB K pa3/IMYHbIM KjlacCaM OPraHUYCCKUX COGﬂMHeHMﬁ;

= XapaKTepu3oBaThb: 3JICMEHTbI MaJIbIX IIEPUOAOB IO HUX IOJIOKEHHUIO B nepuozmqecxoi/i CUCTEME I[I/I Mex—meneeBa; 06LLll/le XUMHUYECKUE CBOWMCTBA METAJIJIOB, HEMETAIJIOB, OCHOBHBLIX KJIaCCOB
HEOPraHUYE€CKUX U OPTraHUYCCKUX COCﬂHHCHHﬁ; CTPOCHUE U XUMUYCCKUE CBOICTBa N3YUYCHHBIX OPraHUYECKUX COGZ[I/IHGHI/Iﬁ;

- 00bSICHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS; NPUPOLY XUMHUYECKOW CBS3M (MOHHOHM, KOBAJIEHTHOW, METAJUNTMYECKOH), 3aBUCUMOCTh CKOPOCTH XHMHUUYECKOH pEaKuu U
TOJIOKEHUS XUMHYECKOr0 PABHOBECHUS OT PA3IMYHBIX (aKTOPOB:

- BBITIOJIHSITh XUMHUYUCCKUI OKCIEPUMEHT 110 paCliO3HaBaHUIO Ba)KHEHUIITHX HEOPraHN4YECKUX U OPraHNYCCKUX BEILICCTB,

- MPOBOJAMTH CaMOCTOSTENIBHBIH MOMCK XMMHYECKOH MH(GOPMAIMH C UCIIONb30BaHUEM DPa3IMYHbIX HCTOYHMKOB (HAYYHO-TIOMYJIAPHBIX M3/aHMI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JUIsl 00paOOTKH | Tepeiayn XMMHUECKOH HH(POPMAIIMK U ee MPE/ICTaBICHUS B Pa3InuHbIX (HopMax;

HCNOJIb30BATH npnoﬁpeTeHm.le 3HAHUA U YMEHMHA B npamnqemcoﬁ JesITeJIbHOCTU U MOBCETHEBHOM KM3HU JJIs:




- O0BSCHEHHSI XUMHUUECKUX HBHCHHﬁ, TMPOUCXOAIINX B IIPUPOIE, 6I>ITy " Ha IIPOU3BOJICTBE;

- OopeACICHNUS BO3MOKHOCTH IMMPOTCKAHUA XUMHUICCKUX HpeBpaH_[eHI/Iﬁ B Pa3sjIMYHLIX YCIIOBUAX U OUECHKU UX HOCHCHCTBHﬁ;
- OKOJIOTHYCCKHU I'PaMOTHOI'O ITOBEJICHUS B OprX(aIOH.[Cﬁ cpeae;

- OUCHKHU BJIMAHUA XUMUYECKOI'O 3arpsA3HEHUS Opr)KaIOH.Ieﬁ Cp€Abl Ha OpraHu3M 4€JIOBCKAa U APYIU€ )KUBBIC OPraHU3MbI;
- 0e30macHoro O6]I)aIHeHHH C IOpOYMMHU U TOKCUYHBIMU BEIICCTBAMU, J'Ia60paT0pHBIM 060pyZ[OBaHI/ICM;

- [IPUT'OTOBJICHHS PaCTBOPOB 3a)IaHHOI71 KOHIEHTpallun B 6BITy 1 Ha IPOU3BOACTBE;

- KpPITH‘-IeCKOﬁ OLECHKH JOCTOBEPHOCTU XAMHYECKON I/IHCbOpMaL[I/II/I, HOCTyHa}OH_[eI‘;I U3 pa3HbIX UCTOYHUKOB;

- IOHUMaHWs B3aUMOCBA3HU y'-IC6HOFO npeamera ¢ 0COOEHHOCTIMU HpO(beCCI/Iﬁ n HpO(beCCHOHaJ'[BHOﬁ JACATCIIBHOCTU, B OCHOBE KOTOPBIX JIC)KAT 3HAHUS 110 JaAHHOMY y‘-I€6HOMy npeameTy.

YueoHo — MmeToanuecknii KOMILIeKT 10 Kiacc:

YyeOHHK:

1.  O.C.TI'abpuenss. Xumust. 10 kiace. bazoBbiii ypoBenb. Yuebnuk. M.:[poda,2018r
2. Jlonmo/THMTeJbHAS JIUTEPATYPa IS yUUTeJIs:
1.. O.C. T'abpuensns, U.I'. OctpoymoB. Hacronbhast kuura st yantest.M.:JIpoda,2016;

2. O.C. I'abpuensn, N.I'. OctpoymoB. Meroauueckoe nocobue aist yunteist. Xumusi-10.M.:/Ipoda,2016

3. KonrponbHo-uzmepurenbsHbie Matepuaibl. Xumusi: 10 kinace/Cocr. H.II. Tpoeryoosa.M.:BAKO,2014
JlonosiHUTEIbHASA Y4eOHAsl TUTEepaTypa ISl Y4aALUXCs:

1. . B.b. Bonosuk, E.JI. Kpyretkas. Oprannueckasi xumus. Y npaxuenust u 3agaun. CI16.: U3a-so A.Kappakosa,2014

2. O.C. I'abpuensn, M.I'. Ocrtpoymos, E.E. OctpoymoBa. Opranuyeckast XaMus B TECTax, 3aa4ax, ynpaxueHusx. 10 kiace.M.:[Ipoda,2016;
3. I.T. Xomuenko. COOpHUK 3a1ad M0 XUMHHU [Utsl cpeaneit mkonbl.. M.HoBast Bonna.2014

YueOHo — MeToOIMYeCKH KOMILIEeKT 11 Kiacc:

YueOHHK.

0O.C.I'abpuensn. YueOuuk asst 00meodpa3oBatenbHbIx yapexaenuit. «Xumus. 11 kmacc. bazossrit ypoBensy. — M.: IIpoda, 2018.
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JonoaHuTe bHAs yUeGHasl IUTepaTypa AJsl yIamuxcs:

1.0.C.I'abpuensH, .T'. Octpoymos, A.I'.BeneHckas. «O0mIas XuMusl B TeCTax, 3aJ1a4ax u ynpaxHeHusx. 11 kimacc. YdyeOHoe mocodue 1iist 001eo0pa3oBaTeNIbHBIX yapexkaeHuii», M.: [Ipoda, 2015.

2. O0.C.T'abpuensz, .I'. Octpoymos, I1.B.PemreroB 3agaun mo xumun U crioco0bl ux pemenns 10-11 xmacest. M.: [Ipoga, 2015.

I[OHOJ'IHI/ITGJII)HaSI JIUTEepaTypa il yYUTe s

IM.A.Ps608, E.IO.HeBckas, P.B.JIunko Tectsl o xumun. M.: «Ok3amen» 2015.

2. O.C.T'abpuensn,['.I". JIeicoBa, A.I'.Beenenckast. «Xumus 11 xiacc. Hacronpnas xaura yaurtensi» M.: Ipoda, 2015.;

3.0.C.I'abpuenss, I1.H. bepéskun «KoHTpoNbHbIE U IPOBEPOYHbIE PAOOTHI O XUMUH

11 xmacc. ba3oBerit ypoBeHs », M.: Ipoda, 2015.

4.A M. Panenxwuii, B.I1.TopmxoBa, JI.H.Kpyrinkosa «/lunaxruaecknii Marepuan mo xumun. 10 — 11. [Tocobue mist yautens», M. :IIpocsemenne, 2015.
5.0.C.T'abpuensn, [1.H. bepéskun «KoHTponbHbIe 1 TpoBepouHbie padoThl mo xumuu 11 kimace» M.: poda, 2015

6.H.I1.Tpoery6oBa. [Toypounsie pa3paborku no xumu. 11 kinace.M.:Bako 2015
7. H.B.Inpmuna Xumus 10-11 knacesl. UHOuBUYyanbHbIN KOHTPOIb 3HAHUI.

Kaprouku-3ananus. Bonrorpaa :”Yuurens”2015

HNnrepHeT-00pa3oBaTe/ibHbIE PECYPCHI:

1.2Kypnan «Xumus B 1Kose», razera «1 ceHTsA0ps».

2.IIpunoxenue «XuMus», CalT www.prosv.ru (pyopuka «Xumus»).

3. Mynbrumenna yuaebnsiii kype «1C:00pa3oBaTenbHast Kowiekiust. O0Lias XUMHUsD
4. Yuebnoe 3nekrpornoe u3nanue «Xumusi(8-11 knacc) BupryansHas naboparopusi»
5.CD «1C- penetutop XuMus»».

6.Unrepuer-mkona [Ipocsemenue. ru, online kypc mo YMK O.C.I'abpuensna u ap.  (www.ihternet-school.ru).

7. «1C:O6pa3oBarenbHas Koyutekius. Xumust s Becex XXI. XuMuueckue OmmbIThI CO B3pbIBAaMU U 0e3»



Kanenoapno-memamuuecxkuit nnan no xumuu 10 xnacc (1 uac 6 neoenro — 35 uaca)y YMK O.C.I'aopuensana .

Ne yp Kouu Tema ypoxa H3zyuaemblie BONpPOCHI TpeboBaHus K BBINYCKHUKY,BH/IbI AeSITEJIbHOCTH Buasbi u Jom.3a Jara
q. ¢opmb1 1,BOIPO
4acoB Hemoncrpaun,JIO,ITP KOHTPOJISA cbl
I'nA
wian\g
aKT
IIpeanmer oprannyeckoii xumun. Teopusi CTPOeHHs] OPraHNYECKUX COeJUHEHMIA
1 1 IIpenmer CpaBHEHHE OPraHMYECKHX COETUHEHNH ¢ 3namv/nonumamso Komnekmus ®ponTt.koHTpO | §1,B5,6(
OpraHu4ecKoi Heopranudeckumu. [IpuponHsle, OpraHUYecKUX b )
xumun. HCTp HCKYCCTBEHHBIE U CHHTETHYECKHE BEILECTB U
ykrax 1o Th. OpraHUYEeCKUEe COSIMHEHHS n3genuit n3
-XumuyecKue noHAmus.: BEIecTBa HIIX.
MOJIEKYNSPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHUS.
2 1 OcHOBHBIE Banenraocts. OCHOBHBIC MOJIOXKEHUS TEOpUN | 3namu/nonumams Monenn
MOJIOKEHUsI | CTPOCHUS OPraHUYECKUX COeTUHEeHU A.M. MOJIEKYIT
TEOpUH Byrneposa. Ilonstue o romonoruu u TOMOJIOTOB U
XMMMYECKOTO | IOMOJIOrax, M30MEPUH M H30MEpax. U30MEPOB
CTpoeHHs -XumuyecKue noHAmus: BaJeHTHOCTb, OpraHHYeCKHX
U30MEpHsl, U30MEPBI, FOMOJIOT s, COCIUHEHHIA

TOMOJIOTH;

TEOPHIO CTPOCHHSI OPraHMYECKUX
coenuHenuii A.M. bByrneposa

YF.]'IEBOHOPO,I[BI U UX NPUPOAHBbIC HCTOYHUKHN -13 yacos




34 AJTKaHBI. [pupoxnHslii ra3. Ankansl: obmast popmya, 3uamv/nonumams T'openne Texymmit §3,87.8,
TOMOJIOTMYECKHUHN PsiJi, TOMOJIOTHYECKast MeTaHa,
Pa3HOCTb, H30MepHsl, HOMEHKJIaTypa. OTHOIIICHUE €r0 12(m)
XUMHYECKHE CBOMCTBA: TOPEHUE, K pacTBopy
pasznoxeHne, 3aMeIleHne, IeTUIPUPOBaHUE XUMUeckoe nowamue: yriepoiHeH HepMaHraHara
(Ha mpuMmepe MeTaHa U 3TaHa). [[pumeHeHue CcKeer; KaJTis
aJIKaHOB Ha OCHOBE MIX CBOMCTB. . OpoMHOI1 BOJIE.
-6adicHetiulle 6eujecmea; METaH U ero
MpPUMEHEHHE. .
PUMCHCHHC Jlabopamopnwiii
onwim.
Ymemso
Wsrorosnenune
M )71
-HA3bI6AMb ATKAHBI TI0 oAee
. MOJIEKYIT
«TPUBHATLHONY WITH Y
o QJIKAHOB.
MEXIyHapOHONH HOMEHKJIATYpe
-onpedensime MPUHAIIICKHOCTD
OPraHMYEeCKUX BEILIECTB K KJaccy
AJIKaHOB
-Xapaxmepu3o6ams CTpOCHUE U
XMMHYECKHE CBOMCTBA METaHa U
JTaHa
-00bACHAMb 3aBUCUMOCTD CBOHCTB
MEeTaHa M 3TaHa OT UX COCTaBa U
CTPOCHHUSL.
5-6 ATKeHbI Oo61ast hopMyria aTKeHOB, FOMOJIOTHYECKUI . [Tonyuenue OponraneHelii | §4,84,7,
psn, CTPYKTYpHAsi H30Mepusl, HOMEHKIIATypa. ITHJICHA, 8(m)
Dmunen: e2o nonyuenue decuopupoganuem 3namo/nonumame TOpEHHUe,

amawna u oecudpamayueii Smuiena,
Gusuyeckue ceoticmea. XuMUIECKUe
CBOICTBa: TOPEHHUE, KAUECTBEHHBIE PEaKIHN
(obecriBeurBaHe OPOMHOI BOMIBI U PACTBOpA
MepMaHraHaTa Kaiiust), TUApaTaius u
nonumepu3ais. [IpumeHeHue 3TiIeHa u

- CTPOEHHE AJNIKEHOB (HAIN4Ke
JIBOMHOM CBSI3M);

-sadicHelluue eeujecmed. STUIICH,

OTHOLIICHHE K
OpOMHO# Boae U
pactBopy
nepMaHraHara
KaJIusl.
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TONMATHIICHA HA OCHOBE UX CBOWCTB HOJIMATUIICH, UX IPHMEHEHHE. Jlabopamopmwii
onuvim .
Ymemp Nsrorosnenue
Mozenei
-HA3b18AMb ATKEHBI TI0 MOJTEKYIT
«TPUBHAIBEHOWY» WITH ATKEHOB.
Me)XIyHapOIHOH HOMEHKIIATYpE;
-onpedensime MPUHAIIIEKHOCTD
BEIIECTB K KJIaCCy JIKCHOB;
-Xapakmepusoeams CTPOSHHUE 1
XHUMHUUYECKUE CBOMCTBA STHJICHA,;
-00bsICHAMb 3aBUCUIMOCTH CBOHCTB
STHJIEHA OT €ro COCTaBa M CTPOCHUSL.
Ankanue [TousaTHe 00 anKaaueHax Kak 00 -8avicHellulue sewecmsa u Paznoxenne ®ponTanbHeil | §5,83,4(
YIJI€BOAOPOIAX C ABYMsI ABOMHBIMHU CBSI3SIMH. Mamepuansl: KaydyKd 1 UX KaydyKa IpH )
Hbl. Kayuykd. | Xumuueckue cBoiictBa Oyramuena-1,3 u IIpUMEHEHNE HarpeBaHuH,
n30MpeHa: oOecIBeYMBaHUE OPOMHON BOJIBI UCIbITAaHUE
U NOJIMMEPH3alMs B KaydyKku. Pe3una. HPOJYKTa
pa3IoXKeHHs Ha
HelnpeaeIbHOCT
b.
Jlabopamopnulii
onwim.
O3HaKoMIIeHHE
¢ obpasiamu
Kay4yyKOoB
Ankunbr. Anetr | OGmast hopMyrnia aaKHHOB. ALCTHIICH: 3uamv/nonumamse Ilony4enue u OponranbHeiit | §6,83,4(
WJICH CTPOCHHUE MOJIEKYIIBL, HOYYEeHUEe NUPOTUZOM CBOMCTBa TEKyLIUI a),5(8),7
Memana u KapouoOHbIM CHOCOOOM, - CTPOCHUC MOJICKYJIBI allCTUIICHA aleTUICHA. (1)

Qusuueckue ceovicmea. XUMUYECKHIE

(Hanmuue TPOWHOH CBA3H);

Jlabopamopnwiii
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CBOICTBa: TOPEHHUE, B3aNMOJIEHCTBHE C - sadcHeliwue seujecmsa. ANETHICH U | onvim.
OPOMHO¥1 BOJIOH, XJIOPOBOIOPOIIOM, €ro NpUMeHEHHE. Wsrorosnenue
rugparaiys. [Ippuvenenue aneruneHa Ha Mozenu
OCHOBE CBOICTB. Ymemp MOJIEKYJIbI
areTUICHA.
- HA3b16aMb ATETHIIEH T10
MEXIyHapOAHOM HOMEHKIIATYpE;
- Xapaxmepuz06ams CTPOCHUE 1
XAMHUYECKHE CBOMCTBA alleTHIICHA;
- 00bsCHAMb 3aBUCHMOCTH CBOHCTB
aleTHIeHa OT CTPOSHHSI.
9 ApeHBI. Oo6iiee npexcrapieHne 06 apeHax. Crpoenue | 3namy/nonumams OTHouIeHHe Oponraneueiii | §7,83,4(
MOJIEKYJIbI OeH30/a. XMMHYECKUe CBOICTBA! OeHzomna K TEKYIIUH, TeCTH a)
Benson. ropeHue, TaloreHUPOBaHNe, HUTPOBAHHE. -CTPOCHHE MOIICKYJIbI OCH3071a. pacTBopy poBaHue
[pumenenue GeH301a HA OCHOBE €ro HepMaHraHara
CBOICTB. Ymems Kanus u
OpoMHO¥ BozE.
-Xapaxmepu306ams XUMUIECKUe
cBOlCTBa OEH301a;
-00bACHAMb 3aBUCUMOCTb CBOHCTB
OeH3011a OT ero cocTaBa U CTPOCHHS
10 Ipuponusiii | Ipuponsstii ras. Ero cocras. IlpenmyiectBa | 3nams/nonumams
ra3 MPUPOJTHOTO T'a3a KaK TOIUIMBA. XUMHYECKas

nepepaboTKa MPUPOHOro rasa.

CocraB H IpeuMyIecTBa
MIPUPOJTHOTO T'a3a KaK TOILUIMBA.
Crioco0bl XUMHYECKOH mepepaboTka
MIPUPOJIHOTO raza.
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11 Hedrs. Cocras u nepepaboTka HeTH. 3uamv/nonumams Komrexmms OpoHTaNEHEIH §8,8
Hedrenponyktbl. bensun: nowsmue 06 «Hedts 1 TEeKYIIUH 6,7(m)
OKIMAHOBOM YUCTe. -C110co0bl 6e3011aCHOr0 00PALLCHHS C | [poxyKTHI ee
TOPIOYMMH M TOKCHYHBIMU TepepaboTKI.
BEIIIECTBAMHU.
Jlabopamop
Ymemyo
HblIl OnbIM,
- 00BACHAMY SIBICHUS, OGHapyKenue
TIPONCXOASIINE TIPH MepepaboTKe HETPEICITBHBIX
HedTH; COCIUHEHHH B
KHAAKAX He(Te
- OLICHUBATH BIMSHHE XMMUYECKOTO
3arpsi3HEHHs] HeTHIO 1 POIYKTax
HedTenpoxyKkTaMu Ha COCTOSTHHE
OKpYXKarollel cpeapl;
- BLINONHAMb XUMUYECKULL
9KCHepuMeHm 10 PacIio3HABAHUIO
HelpeesbHbIX YTIICBOJIOPOIOB
12 Kamennsiii Vckomnaemslii yrosib. KokcoBanue kaMeHHOTO | 3namb/nonumams Komnexuns «H ®DpoHTAIBHBIH
yroJib yriis. KokcoBblif ra3, ammuauHasi Boja, VYromnb u TeKyILIUH
KaMEHHOYTOJIbHasl CMOJIa, KOKC. -Cr10co0bI 6e30MaCHOr0 00palIeHus ¢ MIPOIYKTHI €€
lazuguxanms n KaTaIUTHYECKOES TOPIOYUMH U TOKCHYHBIMHU nepepaboTKuy.
TUIPUPOBAaHUE KAMEHHOI'O YTJISL. BEHICCTBAMH.
Ymems
- 00bCHAMb ABJIEHUS,
MIPOMCXOAIIHE TP IiepepadoTke
13 IToBTopeHue Pemenue 3amau | Iloaror.
u 00001IeHNEe K

KOHTPO
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JIBHOM
pabore
14 Konrponbnast | « Teopust cTpoeHHs OpraHUYECKUX Konrpons IIposec
pabdora Ne 1l COETMHEHUN. YTIEBOJOPOIBI ». 3HAHUU ™1 PHO
Kucaopoa- u a3zorcoaep:kaniie opranudeckue coeunenus-144acos.
15-16 OpHoatoMHubl | [IpenenbHbie OTHOATOMHBIE CIIUPTHI: COCTaB, 3namv/nonumamo DpoHTATBHBIN §9,B13(
€ CIHPTBHI. CTPOEHHE, HOMEHKIIATYpa, U30MEPHS. TEKYILIUH, TeCTH a),14
IIpedcmasnenue 0 8000pOOHOIL C6531U. - XUMU1ecKoe nonamue. poBaHue
®dusndeckre CBOMCTBA METaHOIA M 3TAHOJIA, (yHKUMOHANbHAS IPYIIIA CIIUPTOB;
UX (U3HOIOTrHYECKOe ISHCTBHE Ha OPTaHU3M.
- . DTAHOJ, TJIULIEPHH.
[ony4yenue sTaHONa OPOKEHUEM TITFOKO3BI U gewjecmea. STAHOI, TIIMIEP
ruaparanyei stuieHa. [ mnepus kak
Ymemo
MPEACTaBUTEb MHOTOATOMHBIX CITUPTOB.
- Ha3bl6amMb CIUPTHI MO
«TPUBHAIEHOM) WITH
MEXXIyHapOIHOH HOMEHKIIATYpE;
- onpedensimb NPHUHAUICKHOCT
BEILIECTB K KJIacCy CITUPTOB.
17 XUMHYECKUE CBOIMCTBA ATaHONA: TOPCHUE, Ymemo Lemoncmpa ®DpoHTaNbHbIH §9,812,
MHOroaToMH | B3aUMOJICHCTBHE C HATPHUEM, 00pa30BaHKe TEKYIIHA, TECTH 13(6)

BIC CIIUPTHI.

MPOCTBIX H CIIOXKHBIX 3(HPOB, OKUCICHUE B
AIIBJICT U, BHYMPUMONEKYIAPHAS
Odecudpamayus. KauecTBeHHas peakiys Ha
MHOI0aTOMHbIE COUpPTHL. [IpuMenenue
9TaHOJIA U [IMLEPHHA HA OCHOBE UX CBOWCTB.

AJTKOTOITU3M, €T0 MOCNIEACTBUS U
MIpeayHpeskAeHHE.

-Xxapakmepuzoeams CTPOCHUE U
XHMHYECKHE CBOMCTBA CIIUPTOB;

-00bsCHAMb 3aBUCHMOCTH CBOWCTB
CIUPTOB OT UX COCTaBa U CTPOCHUS,

-BbINOJIHANb XUMUYECKULL
IKcnepumerm 10 pacrno3HaBaHUIO

yuu. OKUCIICHHUE
JTaHOJNA B
anpaerun.labo
pamopHulii
onvim.
CpoiicTBa
TJAIEPHHA.

poBaHue
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MHOI'OTOMHBIX CIIUPTOB.

18 ®deHo. CocTaB u CTpOEHHE MOJICKYIBI (PeHOIIA. Hcnonvzosame npuodbpemennvle Jlemoncmpayuu | DOpoHTANbHBIN §10,B5,
[Nony4enue GpeHona KOKCOBAaHNEM KAMEHHOTO | 3HAHUSA U YMEHUs:  KOJUTEKIIHS TEKYIIHUH, TECTH 6(11)
yrii. duszndeckue U XUMHYECKUE CBOUCTBA: «KameHHbIi poBaHue
B3alMOJICICTBUE C TUAPOKCUIIOM HATPUS U - utst Ge30MacHOro OGpaIeH st ¢ YroJib U
A30THOM KUCIIOTOM, peakyus (enomnom; MPOIYKTHI €ro
noauxonoencayuu. IlpumeneHne GpeHona Ha nepepadoTKIy;

OCHOBE CBOCTE. - JUIS1 OLICHKH BIIMSIHUSL (heHONIa Ha
OpraHW3M YeJIOBeKa U IPYI'He KUBBIC | gayecTBEHHBIC
OpraHU3MBI. peakiiu Ha
¢enom.

19 Anbne dopManbaerus, aueTalbIerui: COCTas, 3name/nonumams Lemoncmpayuu | OpoHTANBHBII §11,86,

CTPOCHUE MOJICKYII, IIOJYUYCHNUE OKUCICHUEM : peakuus TEKYILHHA, TECTH 7(m)
TH]BL. COOTBETCTBYIOIMX CITUPTOB, (HU3HUCCKHE -Xumurieckoe nowamue: «cepeOpsHOro poBaHue
CBOIICTBA,; (yHKIMOHaNbHAS TPYNITA AIBACTUNOB | 3epKaay;
XUMHUYECKHE CBOMCTBA (OKUCICHUE B Ymems OKHCIICHUE

COOTBETCTBYIOIIYIO KHCIOTY U
BOCCT@HOBJICHUE B COOTBETCTBYIOLIUI
crupr). [IprMeHeHne albAeruI0B Ha OCHOBE
HX CBOMCTB.

-HA3bI6AMb ATBIETUJIBI 110
«TPUBUAIILHOINY UK
MEXyHapOJHOI HOMEHKJIATYpE;

-onpedensins NPUHAIEKHOCTD
BEIIECTB K KJIaCCy allbAeTU/I0B;

-Xapakmepuzoeams CTPOCHHE U
XHMHYECKHE CBOMCTBA
(dopmManbaernia u aleTanbIerua;

-00bACHAMb 3aBUCUMOCTH CBOMCTB
AJIBICTUIOB OT COCTaBa U CTPOCHUS,

-BbINOJIHANb XUMUYECKULL

AJIbJIETUIOB C
HOMOLIBIO
THIPOKCHIA
men (||).
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oKcnepumernt 110 paclio3HaBaHUIO
aAJIbACTUI0B.

20 KapOoHoBbIe YkcycHast KHCITOTa: COCTaB M CTPOCHUE 3uame/nonumame Jlabopamop OponTtaneHeIl | §12,B6,
KHCJIOTHI. MOJIEKYJIbI, IOTY4YCHUE OKUCICHUEM tekymmii, rectu | 8,10(m)
aneTanbAeTuaa, XUMHUISCKHE CBOMCTBA -Xumudeckoe nonAmue: HbLIL ONbLMN. poBaHue
(oOmme ¢ HeopraHMIECKUMH KUCTIOTaMH, (yHKIMOHaBHAS TPYIITTA Caoiicrsa
peakist srepupukann). [Ipumenenne KapGOHOBBIX KHCIIOT; YKCYCHO
YKCYCHOI KHCIIOTBI HA OCHOBE CBOHCTB. KUCIIOTBI.
[TagbMHUTHHOBAS U CTEAPUHOBAS KUCIIOTHI — - COCTAB MBLTA.
MPEICTABUTEITH BBICIINX KUPHBIX
KapOOHOBBIX KHCIIOT. Yaeme
-HA3b16aMb YKCYCHYIO KUCIOTY MO
MEKTyHapOTHOH HOMEHKIIATYpE;
-onpeoenams NPUHAIECKHOCTD
BEIECTB K KJIacCy KapOOHOBBIX
KHUCJIOT;
-Xapakmepu3o6ams CTpOCHUE 1
XUMHUYECKUE CBOUCTBA YKCYCHON
KHUCJIOTBI;
-00bACHAMb 3aBUCUMOCTD CBOHCTB
YKCYCHOH KHCIJIOTBI OT COCTaBa
CTPOCHUS;
-6bINONHAMb XUMUYECKULL
9KCHepUMeHm 10 Paclio3HaABAHUIO
KapOOHOBBIX KUCIIOT.
21 CrnoxHbie Tony4enue cnoxHbIX 3GUPOB peakimeit Ymemso Lemoncmpa Oponraneaeiii | §13,811
a¢upsI. 9TepuUKAIIN; HAXOXKICHUE B IPUPO/IC. TEKYIIHA, TECTH ()

ITprMeHeHue CI0XKHBIX 3GUPOB HA OCHOBE MX

-Ha3bl6amyb CIOXKHBIE HOHUPBI 110

yus. Komnexuyst
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Kupsr. cBoiictB. Haxoxxnenue B npupone. Cocras «TPUBHAIBEHOWY» WITH 3(HUPHBIX poBaHmHe
YKUPOB; XUMHIECKHE CBOWCTBA: THIPOIIN3 MEKTyHapOIHOH HOMEHKIIATYpE; Macell.
(OMBUICHNE) ¥ THIPUPOBAHNE KUAKAX
>kupoB. [IpuMeHeHue KUPOB HA OCHOBE X -onpedensimb NPUHAIICHKHOCTD JlaGopaTopHblit
CBOiiCTR. MbLIa. BEIIECTB K KIIaccy CIOKHBIX 3upoB. | ombiT. CBOMCTBA
JKHPOB
JlaGopaTtopHslii orbIT. CBOMCTBA KUPOB
22 VriteBonbl Eduncmeo xumuueckoil opeanuzayuu dcusblx | 3namv/nonumams Jlemoncmpa DpoHTATBHBIN §14,15,
opeanu3mog. YTIeBObI, UX KIacCUpHUKAIIHS. TEKYIIHH, TECTH B7(1)
[ToHsATHE O pEaKLUIX MOTUKOHIEHCALUI -Ba)KHEHIIME YTIIEBOIBL: TIIIOKO3a, yuu. poBaHue
(IpeBpaILeH e ITIOKO3EI B IIONHCAXAPHT) i caxapo3a, Kpaxmal, KIeTdaTKa. O3HakoMIIeHHE
ruaponu3sa (IpeBpalieHre moiucaxapuia B ¢ o0pasuamu
IJII0KO3Y). 3HaueHHE yrieBOAOB B XKHUBOH Vaems YrIIEBOOB.
MIPUPOJIE U KU3HH YeJIOBEKa.
-00bACHAMb XUMUYECKHE SBIICHUS, JlaGopamopiwiii
HPOHUCXOAALIME C YIIICBOIAMHU B onwin.
TPUPOAC, CaoiicTBa
N Kpaxmaa.
-8bINOTHAMb XUMULECKULL
9KCHnepuMeHm 10 PacIlio3HABAHUIO
Kpaxmaia.
A3oTcoaep:kamye opraHuyeckne coeuHeHus-54acoB.
23 Amunbl. Aunn | [ToHsTie 00 aMHHAX KaK OpraHHYeCKHX Ymemso Lemoncmpa- Oponraneueiii | §16,B5,
HH. OCHOBAHUSIX. AHUITUH — apOMaTHUCCKUI yuu. Peakuus TEKYIIHA, TeCTH 7(1m)
aMHH: COCTaB U CTPOCHUE; NOIy4YeHue -onpedensntb IPUHAICKHOCTD AQHHWJIMHA C poBanue,
peaxyueli 3ununa, TPUMEHEHUE aHUITHHA. BEILECTB K KIAaCCy aMHHOB OpomHOI

BOJION.
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24 Awmmnokucnor | CocraB, CTpoeHHe, HOMEHKIATYpa, Ymemyo Lemoncmpa- §17,811

bl. benku. ¢u3myecKue CBOHCTBa. AMUHOKHCIIOTHI — yuu. I'opeHue ()
aM(pOTepHBIC OPraHUYECKHIE COCTUHECHUS: -Haseléamb aMUHOKHUCIIOTHI 110 NITUYBErO Iepa
B3aMMOJICHCTBHUE CO IIeI0YaMH, KACIOTaMH, «TPUBHAJIBHON) WK U LIEpCTSIHON
IPYT ¢ ApyroM (peaKiys OMHKOHACHCAI|H,). | MEKIYHAPOIHOM HOMEHKIATYpE; HUTH.
[enrtunHas CBA3b U MOTUIETITHIBL.
[IpuMeHeHne aMIHOKHCIIOT HA OCHOBE UX -onpedensmp NMPHHaUIEKHOCTE Jlabopamopruni
cBoiictB. [lomydenne OenkoB peakuuen BEIICECTB K IJ1acCy aMUHOKHCIIOT; onbsim.
TMOJIMKOHAEHCAIIMY aMUHOKHUCIIOT. CaoiicTsa
IlepBuunas, BTOpUUHasl U TpeTUYHAS - Xapaxmep uSOGa‘,mb crpoetHe f 6erkoB.

N XAMHUYECKUE CBOHCTBA aMUHOKHCIIOT.

CTPYKTYPHI O€KOB. XUMHYECKHE CBOMCTBA
0EJIKOB: TOpEHHE, IeHATYPaLHs, THIPOJIH3,
LBETHBIE PEaKIUH.

25 I'enernueckas | CocraBiieHHE ypaBHEHUNA XUMHYECKUX Ymems Jlemoncmpa- ®ponTaneHelil | 3anmcat
CBSI3b MEXAY | PEaKIHil K CXeMaM MPEBPALICHH, yuu. TEKYILHH, b
KJ1accaMu OTpaKaIOIIUX TE€HETUYECKYIO CBS3b MEXIY -Xapaxmepusoeambv CTPOCHUE U IIpeBparenus: YpaBH.p
OpPraHM4ecKHX | KIaccaMH OPraHUYECKHX BELIECTB. XHMHYECKHE CBOWCTBA H3YICHHBIX 3TaHONI — -#
COEJIMHEHUI. OPTaHHYECKHX COC/IMHEHHA. STHJICH — COIIL.CX

STUJIEHIJIUKONb eme
- npespa
STUJIEHIIUKOIS .

T menu (//);

3TaHONI —

3TaHallb —

STaHOBast

KHCTIOTA.

26 IIpaktuuecka | PemeHue skciepuMeHTaNbHBIX 3aJa4 HA Ymems: ®ponraneubiii | [loaror
st pabora Ne 1. | uaeHTH(UKALNIO OPTraHHYECKUX TEeKYIIHH, 0 BUTH

COEIMHEHUI. -6b1NONHANMb XUMUYECKULL ,otuer 1o 1P OTYeT
9KCnepumenm To Pacro3HaBaHUIO o




B)KHEHIIINX OPraHUIECKHUX BEIECTB. HPaKTHY
.pab.
27 IToBTOpEeHue u
06o01eHrue
28 Kounrtpoasna | Kuciopoa- u a3zorcoaepixauiue
st paGora Ne | opranuyeckmne coeIuHEeHHS
2
Oprannyeckasi XMMHSl M 001ECTBO-54aCc0B
29 Depmenmot — buonocuyeckue Lemoncmpayuu. §19,
Buomexnonoe | kamanuzamopul 6e1K080u npupoobL. Paznoxenne §20
us. Ocobennocmu (yHKyuoHUposaHus HepoKcha MOATOT.
¢epmenmos. Ponv ¢hepmenmos 6 BOJIOpOZIA coo0mr.
JHCUSHEOESANENLHOCTIU HCUBLIX OP2AHUIMOS U KaTana3on 0 TeMe
HapoOHOM Xo3sticmee. CBIPOTro Msica,
KapTogens; Ko
Tonamue o gumamunax. Bumamvunor C u A. nexuus CMC,
Asumamunosvl. Iousmue o copmonax. CconepIKAIIIX
Hncynun u aopenanun. Ilpoghunaxmuxa SH3UMBL.
caxapnoeo ouabema. Jlexapcmea. Ipobnemol
,C8A3AHHbIE C NPUMEHEHUEM JeKaAPCMBEHHbIX
npenapamos. Hapxomuueckue eeujecmaa.
Hapromanus, npogpunaxmuxa u 6opvba ¢
Heil.,
Tloozomoska k umo2060u KOHMPOILHOU
pabome.
30 noaumepboi. Iousitue 06 NCKYCCTBEHHBIX MOMAMEPAX — 3uamv/nonumame Oponraneubiit | §21,m01
IUTacTMaccax M BOJIOKHaX. AIIETaTHBIH HIEIK TEKYILUH, T.
U BUCKO3a, UX CBOMCTBA U IPUMEHEHUE. - BAJICHELIULUE MAMEPUATDL: coo0rmr.
HCKYCCTBEHHBIC BOJIOKHA U O TeMe

I1aCTMacCChI.

95



31-32 Cunmemuuec | TIOHATHE O CHHTETHUYECCKUX MOUMEpPAX — 3uame/nonumame Jlabopamop- OpoHTaneHEI | §22,B5-
Kue noaume- IUIACTMACCax, BOJIOKHAX, KaydyKax; UX HbLL ONbIM. TEKYIIHH, 8(cood
pol. KITaCCU(UKAIIHS, ITOTyICHIE U TIPUMEHECHHUE. - BadICHeluUe MAMEPUANbL: O3HaKOMJICHHE ,oryer 1o [1P 1)
CHHTETHYECKHE BOJIOKHA, C KOJUIEKIHEi

Ipaxmuuecka IJIaCTMACCHI U KaydyKH. IJIaCTMAcC,
5 paboma Ne 2 BOJIOKOH U
«Pacnosnasan Kay4yKoB
ue niacmmacc
U BONIOKOHY

33 Iloemopenue
u 0606weHue
Kypca

34 Pesepsnoe

epems
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KaJ'ICHIIapHO-TCMaTI/I‘IeCKOG IJIaHUPOBAHUE

Komuyecrso vacos - 34

Vuebnuk — O.C.I'abpuensH, Xumus. 11 kmacc(6a30BEblii)

KonTponsHbIx pabot - 2
[pakTryeckux pador - 2

o xumuH 11 11 kmacca.

1 momyrozue 2 monyronaue

KonuuectBo yacos 15 19

KonTponsHbIx pabot 1 1

IMpaxruyeckux pabor - 2

Temarnueckoe mianupoBanue 1o xumud , 1 1kmacc. Yueonuk- O. C. 'abpuensta (6a30BbIi YpOBEHB)

No Tema Yac. | Tun M3yuaemble BOIpOCk JemoHcTpa-uus TpeboBanus Homam- | Jlata muan\

n/n ypoka Hee ¢axr.

3a/1aHue
Tema 1. CtpoeHue aToma. 3
1,2 ATOM — CIIO)KHAs yacTUIa. 1 YOHM Slapo: TpoTOHBI U Yyawuiica oonxcen | I1.1
HEHTPOHBI H30TOIIBI. 3HAmMb XUMUYECKUH DJIEMEHT, aToM,
ONeKTpOHbI. DIEeKTPOHHAs U30TOIIBI.
o0orouKa.
OHepreTU4ecKuii ypoBeHb.

3 [13 u I1C XuMHUYeCKHUX 3JIEMEHTOB | 2 KY Ilepuonuueckas Yuawuiicss oonoicen 3namo | 11.2
J.M1.MenneneeBa u crpoeHue cucremMa XUMHYECKUX NePUOANYECKUI 3aKOH
aroma. 3JIEMEHTOB J..Menneneena;

.M. Menneneena - YyMemb XapaKTepU30BaTh 3Jie
rpaduyeckoe 0TOOpaXKCHUE MEHTBl MaJlbIX IIEPUOIOB II0 UX
NIEPHOANYECKOr0 3aKoHa. ( HOJIOKEHUI0 B NEPUOAMYECKOH
cucreme [I.M1.Menneneepa.
Tema 2. CtpoeHue BeecTsa. 14 1 1

4 HonHas xumudeckas CBA3b. 1 KY Honuas CBsA3b. | Monenu HOHHBIX Yuawuiicsa oonxcen | I1. 3

KoBaneHTHas XuMHYeCKast CBSA3b KaTHoHBI M aHHMOHBI. | KPUCTAJUIMYECKHX 3HAMb XUMUYECKUe  NOMAMUA: VOH,
VloHHbIE KpHCTAJUIM4ECKUE | PEIleTOK  (XJIOpH/A | MOHHAs XUMHYECKas CBs3b, BEIIECTBA
peuierku HaTpus). HEMOJIEKYJIIPHOTO CTPOCHUS

(MOoHHBIE KpHUCTAIUTMYECKUE
pEIeTKH);
YMemb ONPENeNsATh  3apsiy
MOHA, MOHHYIO CBSI3b B COCMHEHMSIX,
OOBSICHATD IIPUPOAY HOHHOM CBSI3H.
5 Merannuueckas XUMHYECKas 1 KY DnexrpooTpunaren | Moaenu aTOMHBIX U Vuawuiica  oonocen  snamo | 11 .4

cBs13b. BogopoHas XuM.cBsi3b

BbHOCTbB.

ITonsipHas U

MOJIEKYTSPHBIX

Xumudeckue




HETIOJSIpHAst  KOBAJICHTHBIE | KPHCTAUIMYECKUX NOHAMUA:IEKTPOOTPHIIATEILHOCTD,

CBSI3H. perIeTox BAJIEHTHOCTb, CTENCHb OKHCIICHUS,
BEIIleCTBa MOJIEKYJISIPHOTO u
AQTOMHOT'O CTPOCHUST;
YMemb OIPENeNATh BAICHTHOCTD U
CTENEeHb OKHCIICHUSI

6 Tumnsl KpUCTAIMYECKUX PELIETOK Ky OCco0GEeHHOCTH CTPOSHHUS Mogpenu Yuawuiics  oonowcen  3namo | I1. 5

aTOMOB METAJUIOB. MeTaTTHIECKHX Xumuueckue
KPHCTAITHYECKIX noHAmMuUsA: MeTaJuTdecKast CBSI3b,
perIeTox BEIIleCTBa METaJUTHYECKOro
CTPOCHUS;
yMemb OOBSCHITH TIPHPOILY
METAJUTHYECKON CBSI3H, OIPENENISTh
METAJUTHYECKYIO CBS3b
7 Pemenue 3anau VIIZY [ToBT.
.3-6
8-9 [Tonumeps! KY 1.7
10 I"azo00pa3Hoe cocrosiHUE KY Tpu arperatHeix cocTosHUsL | Mozaenab MOJISPHOTO Yuawuiics  oonocen  3namo | 11. 8
BEILECTBa Bozibl. OcOOEHHOCTH obbema rasos. Tpu Xumuueckue NOHAMUSA: MOJB,
CTPOCHUS T'a30B. arperaTHeIxX MOJISIpHAs Macca, MOJIAPHBIH 00beM.
MornsipHblit 00beM COCTOSIHMSL BOJIbI
[pakTnyeckas VIIII Yuawuiica oonxcen | Ctp .217
padoral.llonyuyeHnue,cooupanue YMemubBBIIOIHATh XUMUYECKUI
U Pacro3HaBaHHe ra3oB. 9KCHEPUMEHT 10 PAaCHO3HaBAHHIO
BOZIOPOJA, KHCIOPOJA, YIJICKHCIOro
rasa, aMMHaKa, STHJICHA.

12 JKunkoe cocTosiHue BellecTBa. KY Bona, ee buonornueckas O3Hakomiie-HHE C I1. 9
poub. IIpuMeHeHne BOsIbL. MHHEpPaJIbHbI-MU
Bewecmsa BOJIaMH.

13 TBepaoe cocTosHUE BEIIECTBa KY I.1

14 JlycniepcHble CUCTEMBI U KY THonamue o oucnepchvix O06pa3ist I 11

PacTBOPBIL. Pa3IMYHbIX
JIMCIIEPCHBIX CHCTEM.

15 Cocras BemecTa. Cmecu. KY 3aKoH MOCTOSIHCTBA 3HAMb BEIECTBA I1.12
cocrasa BEILECTB. MOJIEKYJIIPHOTO M HEMOJICKYJIIPHOTO
crpoeHus. MonekynsapHas CTPOCHHUS,  3aKOH  IOCTOSHCTBa
dhopmyrna. CoCTaBa BEIIECTB.

16 O0001eHre 3HaHWH 10 TeMe 2. YOIl Yuawuiica oonocert | TIoBT

3Hamb TEOPUI0 XUMHYECKON CBSI3H; m.3-12

YMemb OOBSACHATb IIPUPOAY
XMUMHUYECKOH  CBSI3H, 3aBHCHMOCTb
CBOMCTB BEIIECTB OT HX COCTaBa U
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CTPOCHUS, OIpe/IeIIATh THIT
XMMHUYECKOH CBSI3U B COSTMHECHUSIX.

17 Kontposannas padora 1 mo teme K3

2
Tema 3. X¥MHUYECKHE PEAKITHH. 8
18,19 | Knaccupuxamust XUMHIECKIX 2 YOHM . Peakiun. [Tpuamast IIpeBpamenue Yuawuiics 0onorcen snamo IT. 13,14
peaKImii. MHOT000pasus BeIeCTB: kpacHoro ¢ocdopa B | xumuueckue nonamus.: aJulOTPOIIHS,

Tepmoxumuueckue OebIil. Mogenu | usomepusi, TOMOJIOTHS, YTIEPOIHbII

YpaBHEHUS MOJIEKYJ I H-OyTaHa M | CKeJeT, TeTUIOBOH 3(h(eKT peaKium;
n300yTaHa, TEOPHUIO CTPOSHNUS OPTaHUIECKIX
TOMOJIOTOB OyTaHa. COeTMHEeHNIT

20 CKOpOCTh XUMHUYECKHX PEAKIHUI. 1 Ky ®dakTopsl, 3aBUCHMOCTH Yuawuiica 00J194CeH suamo | 1115

BIMSIONME Ha CKOPOCTH | CKOPOCTH Xumuueckue NOHAMUSA: CKOPOCTh

XHUMHUYECKON pEaKIiH. XHUMHUUECKON XUMHUUECKON peaKIiH, KaTajlus;
peaxu OT | ymemb OOBSCHATH 3aBUCHMOCTD
TPUPOJIBI CKOPOCTH XMMHYECKOI peakIuu OT
pearupyrommx pa3IUYHBIX (PaKTOPOB
BEIECTB,

21 OOpaTUMOCTh XUMHYECKHX 1 KY HeobpaTtumble u Yuawuiics oonxcen | 11.16
peakuuii. XuMudeckoe oOpaTuMble  XMMHYECKHE 3HamMb XMMHYECKOE PaBHOBECHUE;

PaBHOBECHE U CIIOCOOBI €ro peakiuH. ymemb OOBACHATH 3aBUCHMOCTb

CMEILCHHUS. HOJIOXKEHHS XMMHYECKOT O
paBHOBeCHs or Pa3IMYHbIX
(dakTopoB.

22 Posib BOABI B XUMHUYECKON 1 KY Hcrunusie PactBopenue Yuawuiica oondcen sname | I1. 17

peakuuu. pacTBopbL. Pacmeopenue OKpAILeHHBIX Xumuueckue noHAmus
Kak — Qusuko-xumuueckuil | BEIECTB B BOJE:
npoyecc.
23 T'uoponuz KY T'uaponus Heopranudeckux | Jlabopamophwiti Yyawuiica oonxcen | I1. 18
U OpraHUYecKHuX onvim. PaznuuHble YMemb ONPENeIIATh XapaKTep Ccpeibl
COCIMHEHUH cilyyam THIpOIM3a | B BOJIHBIX pacTBOpax
colnei. HEOPraHUYEeCKUX COeTMHEHHUM.

24 OKHUCITUTETBHO- 1 KY Omnpenenenue crenenu | [lpocreiimme Yyawuiica oodicen snamo | 11. 19
BOCCTaHOBUTEJIbHbIC OKHCJICHUSI DJIEMEHTOB I10 | OKHCIUTEJIBHO- Xumuueckue NOHAMUSA: CTETICHb
Ppeakiuu. DIeKTPOIH3 bopmyie COCIIMHEHUS. | BOCCTAHOBMTEJBHBIC | OKUCIEHHMS, OKHCITUTEIb u

Peaxuusix peaKIuu: BOCCTAHOBUTENb,  OKHCICHHE U
BOCCTAaHOBJICHHE;

25 DIEKTPOIH3 1 KY I1. 19
Tema 4. Bemiectsa u ux coiicra. | 9 1 1

26 Krnaccudukarys BemecTs. 1 KY Tonoxenne wmeraiuioB B | OOpasiibl METAJIOB. Yyawuiica donorcer | I1. 20

99



Meramibl. TICXD .. Menneneea. 3HAMbOCHOBHBIC METAJIJIBI M CILIABHI,

O6mmue ¢dmngeckue YMemb XapaKTepH30BaTh
CBOMCTBa METaJUIOB. JJIEMEHTBI MEeTaJUIBI MaJIBIX

HepHOJI0B
27 Hewmeramnsr. 1 KY ITonoxkenne HemeTawioB B | Bosronka ona. Yyawuiics donowcen | 11 21

[ICX5 A.U. Menneneesa. Wsrorosnenue YMembXapaKTepu30BaTh  JJIEMEHTbI
WomHOW CHHMPTOBOH | HEMETAIIBI MalbIX NMEPHOIOB IO MX
HaCTOMKH. MOJIOKEHUI0O B IIEPHOIMYECKON

CHCTEME XHMMHUYECKHX JJIEMEHTOB;

28 Kucnorsl opranuueckue u 1 Ky Kucnorer Heopranwyeckue | Jlabopamoprvle Yuawuiics donocen | T1. 22

HEOpraHWYECcKHe. " opraHudeckue. | onsimvl.VICIBITaHUE | 3HAMBCEPHYIO, CONISHYIO, A30THYIO,
Knaccnguxarys kucior. pPacTBOPOB  KHCIIOT | YKCYCHYIO KHCIIOTHI;
WHIUKaTOPaMH. YyMemb XapaKTepH30BaTh
o01IHe XUMHUYECKUe CBOICTBA
KHUCJIOT;
29 OCHOBaHMs OpraHUYECKUE U 1 KY OcHoBaHus Jlabopamopnvle Yuawguticst Ooncen II. 23
HEeOpraHUYecKHe. HEOpraHM4YecKue U onvimul. VICTIBITAHNE | yMemb XapaKTepH30BaTh 00IIHe
OpraHHUYecKHe. pacTBOpoOB XHUMHUUYECKUE CBOMCTBAa OCHOBAHUIA;
Knaccuduxarnus OCHOBaHHUH
OCHOBAHHH. OCHOBaHUI. WHANKATOpaMH.
30 Conn. 1 KY Knaccuduxarus Oo6pa3ipt Yuawuiics ooncen | I1. 24
coei: HPHUPOIHBIX YMemb XapaKTepH30BaTh oOrue
MHHEpAJIOB, XMMHYECKHE CBOMCTBA CONCI;

31 I'enernueckas cBsI3b MEXIY 1 KY IlonsTHe o Yyawuiica oonxcen | I1.25
KJIacCaMy OpPraHU4eCKUX U TEHETHYeCKOH  CBA3M M YMembXapaKTepHu3oBaTh o0ue
HEOPraHMYeCKHX BEIIECTB. TeHETHYECKUX psnax. XMMHMYECKHE CBOKMCTBA METAJUIOB,

T'enernueckuii psag HEMETAIJIOB U OCHOBHBIX KJIacCOB
HEOPraHMYeCKUX U OpraHMYeCKHX
COEIMHEHUII.

32 O06o0uieHue U pelieHre 3a1a4 1o 1 YOII [oBT
TeMe «BelecTBa U UX CBOWCTBaY. 1n.20-25

33 Konrpoubnas padora Ne2 no 1 Kontpons
Teme «BemecTBa U ux 3HAHMI
CBOICTBA.

34 [pakTnyeckass pa6ora | 1 Yuawuiica oondicen
Ne 2. Pewenne YMembBBIIOIHATh XUMUYECKUI
IKCNEPUMEHTAIBHBIX 33124 Ha 9KCHEPUMEHT 10 PACHO3HaBAHHIO
HACHTH(PUKALUIO BaXHEHIINX  HEOPIaHUYECKHX U
HEOPraHu4YecKHX U OpraHMYEeCKUX COeJUHEHHMIL.

OpPraHu4YeCKux coeIMHEeHuit

HUTOr'0

34
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