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VY4eOHO-MeTOIMYECKUI KOMIUIEKT Kypca



IMosicHUTEIbHASA 3aIUCKA
Pabouas nporpamma o XumMuu pazpadoTaHa Ha OCHOBE CJIEAYIOIINX
HOPMAaTUBHBIX JIOKYMEHTOB:
1. ®denepanbHOro rocyaapCTBEHHOrO OOpa30BAaTEIbHOIO CTaHIapTa OCHOBHOIO
obmrero o0Opa3oBaHMsI, YTBEPKAEHHOTO IpuKazoM MwuHoOpHayku Poccun ot
17 nexabpss 2010 r. Ne 1897 (B pen. Ilpukazor MwunoOpnayku Poccuu ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (manee ®I'OC OO0)
2. IlpumepHOl OCHOBHOW 00pa30BaTEIBHOW MPOTPAMMbI OCHOBHOTO OOIIEro
obpazoBanus, ogoOpeHHor DenepanbHbIM yaeOHO-METOUYECKUM 00bEeTMHCHUEM
1o obmieMy obpazoBaHuro (IpoTokoi 3aceaanus oT 08.04.2015 Ne 1/15)
B ocHOBY Kypca Moj0KeHbl CIeAYIONINE HAeH:
® MaTepHabHOE €AUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBIICHUM MPUPOJIBI;
e BeAyllas  pojib  TEOPETUYECKUX  3HAHUW 11 OOBSCHEHUS
Y IPOTHO3UPOBAHMS XMUMHUYECKUX SIBJICHUH, OLIEHKH HX MPAKTUYECKOM
3HAYUMOCTH;
® B3aMMOCBSI3b KAYECTBEHHOW M KOJUYECTBEHHON CTOPOH XHMHYECKHUX
00BEKTOB MaTepUATHLHOTO MUDA;
® pa3BUTHE XMMHUYECKOW HAyKW M TPOU3BOJCTBO XMMHYECKHUX BEIIECTB
Y MaTepuasoB JJi YAOBIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEN ueIoBeKa
U OOIIECTBA, PEIICHUS TJI00ATBHBIX TIPOOJIEM COBPEMEHHOCTH;
® TCHETHYECKas CBSI3b MEX/Y BEIIECTBAMH.
DT uAeu pealn3ylTcsd B Kypce€ XHMHM OCHOBHOM WIKOJBI IYyTEM
JOCTHXKEHUS CIICTYIONINX HeJIei:
* Dopmuposanue y ydauxcsi 1EJIOCTHON €CTECTBEHHO-HAYyYHOW KapTHUHBI
Mupa.
* Pazeéumue 1o3HABaTEIIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH yyaluxcs B MPOIecce 3YUEHUsI XUMUYECKON HayKu U e€ BKJIaJa B
COBPEMEHHBI HAyYHO-TEXHUYECKHM Tmporpecc; GOpMUpPOBAHUE BaKHEHIIMX

JIOTUYECKHUX OIepalfii MBIIIJICHUs (aHAJIN3, CHHTE3, 0000IIeHNe, KOHKPETHU3aIlus,
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CPaBHEHUE U JIp.) B MPOLECCE MO3HAHUS CUCTEMbI BaXKHEHIIMX MOHATHI, 3aKOHOB
Y TEOPUH O COCTaBe, CTPOEHUH, CBOMCTBAX U NPUMEHEHUN XUMHUYECKUX BEILIECTB.

* Bocnumanue yoex1EHHOCTU B TOM, YTO MPUMEHEHUE MOJIYYCHHBIX 3HAHUN
U YMEHUU 1O XUMUU SBISETCS OOBEKTUBHOW HEOOXOIMMOCTBIO Ul O€30IacHOI
paboTHI C BEIIECTBAMHU M MaTeprajaMu B ObITY U Ha POU3BOJICTBE.

* Ilpoekmuposanue u peanusayusa BbITYCKHUKAMUA OCHOBHOM IIIKOJIBI
JUYHON 00pa3oBaTEeNbHOM TPAaEKTOpPUU: BbIOOp mpoduiis oOyueHus B crapuieit
IIKOJIE WM MPOo(eCcCHOHaTBLHOI0 00pa30BaTEIbHOTO YUPEKACHUS.

* Ognadenue Kuw4eeoiMU KOMnemeHyuamuy: Yy4eOHO-TIO3HABATEIbHBIMM,
UH(OPMAILIMOHHBIMU, IEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATHUBHBIMH.

[Ipennaraemsplii Kypc OTJIMYAETCS OT APYIMX KYpPCOB XMMHH OCHOBHOIO
oOmiero oOpa3oBaHusi, BKIIOUEHHbIX B DenepanbHblii MepeyeHb YYEOHHMKOB,
HaJMYUEM BAKHBIX METOAMYECKHX 0COOCHHOCTEH.

1. Cooepircanue Kypca evicmpoeno 6 cooOmeemcmeuu ¢ UCHOPUKO-
J102UYECKUM U CUCHEMHO-0eAMEeIbHOCHHbIM N00X00aMU HA OCHOGe uepapxuu
yueoHnvix npoobnem. Bce nupakTHueckue €IUHUIBI y4e€OHBIX KHUT ansi 8—9
KJIaCCOB HAYMHAIOTCS C IIOCTAaHOBKM OOpa3oBaTelbHOM MpoOieMsl (Bompoc,
3aJlaHue, SKCIIEPUMEHT), KOTOpas pellaercs B Mpolecce M3ydeHus naparpada Ha
OCHOBE JIEATEIbHOCTHOIO MOAXO0/A.

2. Teopemuueckue nonoxcenus Kypca XumMuu OCHOBHOU UWIKOJIb
packpelearwomea Ha  OCHO6E  WUPOKO20  UCHONb306AHUA  XUMUYUECKOZ0
IKcnepumenma (J1aDOPATOPHBIX OIMBITOB M MPAKTUYECKUX PadOT), B TOM YHUCIE U
OpPOBOAMMOrO B JOMAallHUX YCJIOBHSX, a TakXke JEMOHCTPALlMOHHOIO
JKCIIEPUMEHTA.

3. Pazeumue un@opmayuoHHO-KOMMYHUKAMUGHOU KOMHEMEHMHOCIU
oOyuarowjuxca: oOpalieHUe K  pa3MYHbIM  HMCTOYHMKAM  XUMHUYECKOUN
uH(pOpMalMK, NOArNOTOBKAa HH()OPMAIMOHHOTO NPOAYKTa W €ro Mpe3eHTalHs,
YMEHHE BECTU JMCKYCCHIO, OTCTAaMBATh CBOIO TOUYKY 3PEHHS U KOPPEKTHPOBATH

IMO3UIHIO Ha OCHOBC aHAJIW3a apryMCHTOB YYAaCTHUKOB JUCKYCCHHU.
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4. Memanpeomemmnulii Xapakmep COO0EPHCAHUA YUEOHO20 Mamepuana.
peanu3anus CBsI3e ¢ MpeaMeTaMH HE TOJIBKO €CTECTBEHHO-HAY4YHOTO IMKJIA, HO
Y C HCTOPUEH, TUTEPATYPOU, MUPOBOU XYI05KECTBEHHOMN KYJIbTYPOMU.

5. Ilpakmuko-opuenmuposannasa 3HAYUMOCb OmMOOpa  y4edOHO20
cooepicanusn: CBS3b UW3Yy4aeMOro MaTepualia ¢ JKH3HBIO, (HOpPMUPOBAHUE
AKOJIOTMYECKON TpaMOTHOCTH MpU OOpalleHUd C XUMHUYECKMMHU BELIECTBAMH,
MaTepuajaMd M TMPOIEeCcCaMM, OTBEYAIOIMMHU TPEOOBAHUSIM MPABWI TEXHHUKU
OezomacHocT TMpu  paboTe B  XUMHUUECKOM KaOuHere  (1abopaTtopum)
1 IMOBCEIHEBHOM JKU3HHU.

JIOCTM>KEHUIO MPEIMETHBIX, METAampPEAMETHBIX U JUYHOCTHBIX PE3YIhTATOB
CIIOCOOCTBYET CTPYKTYPHUPOBAHUE 3aJJaHUN 110 pyOpHKaM
«IIpoBepbTe CBOM 3HAHUAY,

«IIpumeHuTe CBOUM 3HAHUSY,
«Mcnonp3yiTe JOMOMHUTENbHYIO HH(POPMAIIUIO U BBIPA3UTE MHEHHE.

[Ipennaraemasi paboyasi mporpamma Mo XMMHUHU PACKPBIBAET BKJIAJ y4eOHOTO
npeaMera B JOCTHXKEHHUE Ieleil OCHOBHOTO OOIIero oOpa3oBaHUS W OINpEeisieT
BaKHEUIINE codepicamenbHble TUHUN NPeOMema.

e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOWCTB,
MOJIYYEHHUS U PUMEHEHHUS BEIIECTB U MAaTEPHUAJIOB;

o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH TMPOTEKAHUS
U yIPaBJICHUS MPOIECCaMU MOJYYESHUS U MPEBPAILICHHS BEIECTB;

o «Xumuueckuil s3vlK» — OIEPUPOBAHHE CUCTEMON BaKHEHIIIMX
XUMUYECKUX TOHATUN, BIAJCHUE XUMHUYECKOM HOMEHKJIATYypOu
Y CUMBOJIUKOM (XUMHYECKUMHU 3HaKamu, dbopmynamu
Y YPaBHEHUSAMMU);

o «Xumusa u OicusHb» — COONIOZICHUE TPABWI XHUMHYECKOU
0€30MacHOCTH TP OOpaIlleHWH C BEIIeCTBAMHU, MaTepuajiaMu U
XUMUYECKUMHU TIPOIlECCaMU B TIOBCEJHEBHOW JKU3HM M Ha

IMPpON3BOACTBC.
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Kypc opuenTupoBan Ha ocBoeHHE OOY4YaIOUIMMHCS OCHOB HEOPTaHUYECKOM
XUMHUM M KpaTKOoe 3HAKOMCTBO C HEKOTOPHIMU MOHATHSIMH U OOBEKTaMU
OPraHUYECKON XUMUHU.

B conpepxarenbHOM nUHUN «Bewecmeo» pacKpbhIBA€TCA YYEHHE O CTPOCHUU
aToMa M BEILleCTBa, COCTaBe M KIacCU(PHUKAIINU XUMUYECKUX BEUIECTB.

B conepxarenbHOU JIMHUM «Xumuyeckas peakyusy PACKpbIBA€TCs YYEHHE O
XUMUYECKUX  Tpoleccax:  KiIacCUPUKalMs  XUMHUYECKUX  pEaKuud U
3aKOHOMEPHOCTH HUX NPOTEKAaHWs; KaueCTBEHHAs M KOJMYECTBEHHAs CTOPOHBI
XUMHUYECKUX MPOLECCOB (pacyéThl MO XUMHYECKUM (opMmysiaM M ypaBHEHUSIM
XUMUYECKUX PEaAKIUN).

B copepxartenbHOM JUHUM «Xumuueckutl sA3bik» (POPMUPYIOTCS YyMEHUS
yuyaluxcsi Ha3blBaTh BeUIECTBA MO (opmyliaM M COCTaBISATH (HOPMYJbl MO HX
Ha3BaHMSM, 3aIIMCHIBATh YPABHEHUS PEAKIIMI U XapaKTepu30BaTh UX, PACKPHIBAThH
UH(POpPMAIUIO, KOTOPYIO HECET XMMHUECKasi CUMBOJIMKA, B TOM UUCJIE BbIpa)KEHHAs
B TabmuuHoit ¢opme (Ilepuoamueckas cucreMa XUMHUYECKHX HJIEMEHTOB
. U. MenneneeBa, Tabauua pacTBOPUMOCTH BELIECTB B BOJE); HCIOJIb30BaTh
CUCTEMY XMMHUYECKUX MOHATUHN I OIMUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEILIECTB, MAaTEPUAJIOB U MPOIIECCOB).

B conepxarenbHOM JIMHUNA «Xumus U JHCU3HBY PACKPBIBAIOTCA JIOTUYECKUE
CBSI3U MEXK]y CBOMCTBaMH, IPUMEHEHHUEM, MTOJIyY€HUEM BEILECTB B JJAOOPATOPHBIX
YCIOBHSIX M Ha TPOM3BOACTBE;, (opmupyeTcs KynbTypa 0€30MacHOro
¥ 9KOJIOTUYECKH TPAaMOTHOTO 0OpaIIeHNs ¢ XUMHUECKUMU 00BEKTaMHU.

B kypce 3HauMTenbHas pPOJb OTBOAUTCS XUMHUYECKOMY SKCIEPHUMEHTY:
IPOBEJICHUIO MPAKTHYECKUX pPabOT M Ja0OPAaTOPHBIX OMNBITOB, (PUKCALHMH U
aHaJIu3y MX Pe3yJIbTaTOB, COOJIIOJIEHUIO HOPM U TpaBui Oe30MmacHoil paboThI B
XUMHYECKOM KaOuHeTe (J1abopaTopun).

Peanmu3amuss nporpamMmel  Kypca B Ipolecce OOy4eHHs]  MO3BOJUT

oOy4aronMMcs MOHATh POJib U 3HAYEHHE XUMHM CPEIU JIPYTUX HAyK O MPUPOJIE,
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T. €. PAaCKpPbITh BKJIaJ XUMHUU B (DOPMHUpPOBAHUE 1IEIOCTHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA.
Kypc paccuntan Ha oé6s3amenvnoe usyuenue npeomema B o0néme 140
y4eOHBIX YacoB, 10 2 4yaca B HeAeo B 8—9 kiaccax.
C uenpro MOBBIMIEHHS KadyecTBa XHMMHUYECKOrO0 0OOpa3oBaHUS Ha YPOBHE
OCHOBHOTO 00mIero 00pa3oBaHUSI PEKOMEHAYEM HpOonedesmuieckoe uzydeHue

xumuu 6 7 knacce (http://catalog.prosv.ru/item/25177 — ccoviika Ha

MemoouyecKkue peKoMeHOayuu U memamudeckoe NAAHUpoSanue OaHHO20 Kypca).
bonee panHee W3ydeHMEe XMMHUHM B OCHOBHOMW IIKOJIE€ MOCPEACTBOM BBEIACHHUS
IPOIEIEBTUYECKOTO Kypca B 00bEMe 35 yueOHbIX yacoB mo 1 yacy B HeHEmo
MIO3BOJIUT:
® YMEHBIIUTh MHTEHCHUBHOCTh M3Y4YEHUs y4eOHOro maTepualia Kypca XUMHUU
OCHOBHOM HIKOJIBI IO OTHOIIIEHUIO K y4eOHOMY BpEMEHU;
® J100MTHCS BO3MOXKHOCTH 00Jiee BHUMATEILHO M3y4aTh MaTepuai Kypca, TaK
KaK €CTh BpeMs i1l OTPAOOTKH M KOPPEKIINH 3HAHUN yJaluXCs;
e c(hopMHpPOBATh YCTOMYUBBIN TO3HABATEIbHBIN HHTEPEC K MPEIMETY;
e 5(DPeKTUBHO pa3BUTh HE TOJBKO MPEIMETHbIC, HO U MeETalpeIMETHbIC
3HAHMS, YMEHHUS U HABBIKH, a TAK)KE JIMYHOCTHBIC KAYECTBA yUaIIUXCS;
® UHTETpUPOBaTh XUMHUIO B CHCTEMY €CTECTBEHHO-HAYUHBIX 3HAHUW s
dbopMUpOBaHUS XMUMHYECKOM KapTUHBI MHpa KaK COCTaBHOW YacTH
€CTECTBEHHO-HAYYHOW KapTHUHBI.
[Ipennaraempiii Kypc HOCHT OOMICKYJIBTYPHBIM XapakTep U TO3BOJISET
yUaluMcs ONPEIeTUTLCS ¢ BEIOOPOM npoduist 00ydeHus B CTapIiei MIKoJIe.
[Ipennaraemplii  OPONEAEBTHYECKUHM KYpC SABISETCS aBTOHOMHBIM IO
OTHOUIEHUIO K 00513aT€IbHOMY KypCY OCHOBHOM IIKOJIBI.
Takum oOpazom, pabouas mporpamMma MOXET ObITh COCTaBJI€Ha C Y4ETOM

COACPIKAaHMA IpeAIaracMoro MnporncacBTHICCKOro Kypca.


http://catalog.prosv.ru/item/25177

Ili1anupyemMbie pe3yabTAThl OCBOCHHUS Y4eOHOI0 mpeamMera
IIpeamMeTHbIE pe3yabTaThI

o 3aBepiieHUIO Kypca XUMHUH Ha 3Tare OCHOBHOTO O0IIEro 00pa3oBaHus
BBIITYCKHUKHA OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CJIEIYIOIIUMU PE3yJIbTaTaMU

l. Tuunocmmnoie pezynomamor:
1) ocosnanue CBOEH STHUYCCKOW NPHUHAUICKHOCTH, 3HAHHE UCTOPUU XUMHH H
BKJIaJ]a POCCUUCKONW XUMUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XUMHHU; TOTOBHOCTHU H
CIOCOOHOCTH OOY4YaroIUXCsl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
U3YYCHHBIX (AaKTOB, 3aKOHOB W TEOPUH XHWMHH, OCO3HAHHOTO BBIOOpa U
MOCTPOCHUE MHANBUAYATHLHON 00pa30BaTEIHLHOM TPACKTOPHH,
3) ¢@opmuposanue  UENOCTHOW  €CTECTBEHHO-HAYYHOW  KapTUHBI  MHUPA,
HEOTHEMJIEMOU YaCThI0 KOTOPOH SIBIISIETCS] XMMHUYECKasi KapTUHA MUPA;
4) osnaoenie COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH
Y OOIIECTBEHHOU MPAKTUKU, B TOM YHCJIE U XHUMHUYCCKUM;
5) oceoenue conraabHBIX HOPM, TIPABWII MOBEICHUS, POJicH U (GOPM COIUATBLHOM
KU3HH B COIMyME, TPHPOJEC W YaCTHOW JKM3HHM HA OCHOBE 3SKOJOTHYECKOU
KyJbTYpbl U 0€3011aCHOT0 OOpalleHusl C BEIIECTBAMHU U MaTepUaliaMu;
6) @opmuposanue KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHUKaMHU U B3pOCIHBIMH B TIpolecce o0pa3oBaTeIbHOM, OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeI0OBATEIbCKOM, TBOPYECKOM W JIpPYrMX  BHUJOB
NS TENbHOCTH, CBA3AHHBIX C XUMUEH.

. Memanpeomemmnoie pesynomamot:
1) onpeodenenue nencit coOOCTBEHHOT0 OOYYCHHS, IOCTAHOBKA U (HOPMYJIHPOBAHKE
IUIsL ce0st HOBBIX 3a/a4;
2) niranuposanue MYTEH MOCTIIKCHHS JKEIaeMOro pe3ysbraTta OOydYCHHS XHMHUH
KaK TEOPETHUYECKOTO, TaK M IKCIIEPUMEHTAIBHOTO XapaKkTepa;
3) coommecenue CBOMIX JICWCTBUH C  IUIAHUPYEMBIMH  pE3yJIbTaTaMH,

ocyujecmeiieHue KOHTPOJLA cBoei ACATCIIBHOCTH B IIPOHOCCCC NOCTHIKCHHUA
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pe3ynbTarta, onpeodeienue CrocoO0B AEUCTBUN MPU BHITIOJHEHUN JIA0OPATOPHBIX U
MPAKTUYECKUX pabOT B COOTBETCTBUHU C TIPaBUIIAMHU TEXHUKHU O€30MMaCHOCTH;
4) onpeodenenue UCTOYHUKOB XUMHUYECKON HH(POPMAIINH, TOJYICHHUE W aHAIH3 €€,
co3aanre HHGPOPMAIIMOHHOTO TTPOYKTA U €T0 TIPE3CHTAITHS;
5) ucnonvzosanue OCHOBHBIX WHTEJUICKTYaIbHBIX OIEPAIMA: aHAIHM3a M CHHTE3a,
CpPaBHEHHA U CHCTEMaTH3alldd, OOOOIICHHWS W KOHKPETU3ALHH, 6bliGIeHUe
NPUYUHHO-CIIEICTBEHHBIX CBSA3EH M nocmpoenue TOTUYECKOTO PACCYKICHHUS U
YMO3aKJIIOUeHUs (MHIYKTUBHOTO, NETYKTUBHOTO M IO aHAJIOTHH) Ha MaTepHale
€CTECTBEHHO-HAYYHOTO COJICPIKAHNUS;
6) ymenue co3naaBath, IPUMEHATh U MPEOOPA30BBIBATH 3HAKW M CUMBOJIbI, MOJICITH
Y CXEMBI [T pelIeHUs] y4eOHBIX U TT03HABATEIbHBIX 3a/1a4;
7) ¢opmuposanue v pazsumue 3KOJIOTHYECKOTO MBIILICHHUS, YMCHUE MPUMCHSThH
€ro B II03HABATCIIBHOW, KOMMYHHKATHBHOW, COLHMAJILHOH MpaKTHKE W
npoheCCUOHATTLHOM OpUEHTAIINH,
8) ecenepuposanue wuACH W ONpEICICHHE CPEJICTB, HEOOXOMUMBIX JUIS HMX
pealn3aIny.

1. IIpeomemmnoie pesynomamot:

BbINyCKHMK HAYYMTCS:

® XapaKTepW30BaTh  OCHOBHBIE  METOJBI  TO3HAHUS:  HAOIIOJICHHE,
U3MEepEeHne, IKCIIEPUMEHT;

® ONUCHIBATH CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB,
BBIJICIISIS UX CYIIECTBEHHBIE IPU3HAKH;

® DACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATHA  «aTOM»,
«MOJIEKYJIa», «XHUMHYECKHHA JIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBO», «BaJCHTHOCTBY», «XUMHUYECKAs pEAKIHs», HCIONb3Yys 3HAKOBYIO
CUCTEMY XUMUHU;

® pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;

® DA3IN4aTb XUMHUYCCKHC U (1)I/ISI/IHCCKI/IC SIBJICHUAA,
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® Ha3bIBaThb XUMHUYECKHE DJIEMEHTHI;

® ONpeleNsaTh COCTAB BEMIECTB MO UX (hopMynam;

® OIpPENEIATh BAJIEHTHOCTh ATOMA DJIEMEHTA B COCINHEHHUSX;

® ONpENEATh TUIl XMMUYECKUX PEaKIIMii;

e Ha3bIBaTh PU3HAKU U YCIOBUS IPOTEKAHUSI XUMUYECKUX PEaKIU;

® BBUIBIIAATH IPU3HAKU, CBUIETENIBCTBYIOIIME O NPOTEKAHUM XUMHUYECKOU
pEeaKLMH MPHU BBIOJHEHUH XUMUYECKOTO OMbITA;

® COCTaBJISITh (DOPMYJIBI OMHAPHBIX COCTMHECHUI;

® COCTaBJIATh YPABHEHUSI XUMUUYECKUX PEAKIIN;

e coOnroaaTh mpaBmiia 6€30MacHoi pabOThI IPU NPOBEACHUHU OTBITOB;

® [10JIb30BaThCA JAOOPATOPHBIM 00OPYAOBAHUEM U MOCYAOK;

® BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MaccChbl
BELIECTB;

® BBIUHCIATH MACCOBYIO JOJK XMMHUYECKOTO 3JIeMeHTa 1o (opMmylie
COCJIMHEHHS,

® BBHIUKCIATH KOJUYECTBO, 00BbEM WJIM Maccy BellecTBa MO KOJUYECTBY,
00BeMy, Macce peareHToOB WU MPOAYKTOB PEAKIIH;

® XapakTepH30BaTh (PHU3MYECKHE M XHMHYECKHME CBOMCTBA MPOCTHIX
BELIECTB: KHCIOPOJa 1 BOJIOPOJA;

® [I0JIy4aTb, COOMPATH KUCIOPOJ U BOJOPO;

® DAcMoO3HaBaTh ONBITHBIM MYTEM Tra3000pa3Hble BELIECTBA: KUCIOPOJ,
BOJIOPOL;

® pacKphIBaTh CMBICI 3aKOHAa ABOrajpo;

® DAaCKphIBaTh CMBICI MOHATHI «TEIUIOBOM 3((EKT peakuum», «MOJISIPHBIMA
00BeMY;

® XapakTepu30BaTh (U3HMUECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

® DPacCKpbIBaTh CMBICII IIOHATHUS «PacTBOPY;

® BBIUUCIIATH MACCOBYIO JIOJIKO PACTBOPEHHOIO BEUIECTBA B paCTBOPE;
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® IIPUTOTOBJISITH  PACTBOPBI € ONPENEHEHHOM  MAacCCOBOM  JIOJNEH
PacTBOPEHHOI'O BEILLIECTBA;

® Ha3bIBaTh COCUHEHUS N3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3MUECKME UM XHMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX BEUIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUM, COJIEH;

® ONpelensaTh MPHUHAUIEKHOCTh BEUIECTB K OINPEACIIEHHOMY KJaccy
COCJIMHCHHUM;

® COCTaBJATH (OPMYIIBI HEOPTAaHNYECKUX COCTUHEHUHM N3YYCHHBIX KJIACCOB,;

® [IPOBOJIUTH ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® paclo3HaBaTh ONBITHBIM IIyTEM PACTBOPbl KHCIOT U IIEJIOYEH IO
WU3MEHEHUIO OKPACKU MHIAUKATOPA;

® XapaKTepHU30BaTh B3aWMOCBSI3b MEXKIYy KIacCaMM HEOPTraHMYECKUX
COC/TMHCHHUM;

e packpsiBaTh cMbIca [lepuoanueckoro 3akona Jl. . Menaeneena;

® OOBACHATH (PUBMYECKHM CMBICT AaTOMHOTO (THOPSIKOBOTO) HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIbI U NEPUOJIa B IEPUOIUYECKON CUCTEME
J.1. Menpeneena;

® OOBSCHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CTPOEHHS aTOMOB, CBOWMCTB
AJIEMEHTOB B MpeIeNiax MajbIX MEPUOJOB U TJIABHBIX MOATPYIIIL;

® XapaKTEpH30BaTh XMMUYECKHE AIEMEHTHI (OT BOJOpPOAA O KAJIbLHMs) Ha
OCHOBE HX MOJIOKEHHs B mnepuoaudeckort cucreme JI. WM. MenneneeBa u
0COOEHHOCTEM CTPOCHHUS UX aTOMOB;

® COCTaBJISATh CXEMbl CTPOCHHMS aToOMOB THepBbIX 20  3JIEMEHTOB
nepuoanueckon cucreMsl [[. 1. Menneneena;

® pacKpbIBaTh CMBICI HNOHSATHN «XHUMHUYECKas CBA3bY,
«AIJIEKTPOOTPULATEIBHOCTDY;

® XapaKTepH30BaTh 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEUIECTB OT THIIA

KPUCTAJUIMYECKON PEIIETKH;
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® ONPEACIATh BUJ XUMUYECKON CBSA3U B HEOPTAHUYECKUX COCTMHEHUSAX;

® M300pakaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX
pa3HBIMH BUJAMH XUMHUUYECKHUX CBS3EH;

® pAacKpbIBaTh  CMBICI ~ TOHATHH  «HOH»,  «KAaTHOH»,  «AHUOHY,
«QJEKTPOJUTBI»,  «HEDJICKTPOJMUTB»,  «IJCKTPOJUTHYECKAs  AUCCOLMAIUS,
«OKHUCIIUTENbY», «CTEIECHb OKHCJICHHUS», «BOCCTAHOBHUTECILY», «OKHCIICHHEY,
«BOCCTaHOBJICHHUEY;

® ONpPEJEIISITh CTENEHb OKUCIIEHHS aTOMa AJIEMEHTA B COCIUHEHUM;

® DACKPBIBaTh CMBICI TEOPHUU NEKTPOIUTHUECKON TUCCOLUALINY;

® COCTaBJIITh YPABHEHUS DJIEKTPOIUTUYECKOW JUCCOLMALUM  KHUCIIOT,
IIeJI0YEH, COJICH;

® OOBSCHATH CYIIHOCTh IIpoIlecCa DJICKTPOJUTHUECKON IHUCCOLMAIUU U
peakIuii HOHHOTO 0OMEHa;

® COCTaBJIATH IMIOJIHBIE M COKpAlIEHHbICE HWOHHBIE YPaBHEHHS pEaKIUi
oOMeHa;

® OIpeesaTh BO3MOXKHOCTh MPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa;

® MPOBOAUTH  PEAKUMM, MOATBEPKIAOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB;

® OMNpEeACNATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTAaBJIATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKITUH;

e KIacCU(PUIIMPOBAThL XUMUYECKHUE PEAKIIMU 0 PA3JIMUYHBIM MPU3HAKAM;

® XapaKTepU30BaTh  B3aMMOCBS3b  MEXKIY  COCTaBOM,  CTPOCHHUEM
1 CBOMCTBAMHU HEMETAJIJIOB;

® IIPOBOJUTH OIBITHI IO TTOJIYYECHUIO, COOMPAHUIO M U3YUCHUIO XUMHUYECKUX
CBOMCTB ra3000pa3HbBIX BEIIECTB: YIJICKUCIOTO Ta3a, aMMHaKa,

® paCIMO3HABATH OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIJIEKUCIBIN Ta3

1 aMMHaK;
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® XApAaKTEpHU30BATH  B3aMMOCBS3b  MEXAY  COCTaBOM,  CTPOCHUEM
1 CBOMCTBaMHU METAJIJIOB;

® Ha3bIBaTh OpPraHUYECKHUE BENIECTBA MO X (Gopmysie: METaH, dTaH, ITUICH,
METAHOJI, 3TaHOJ, TJUIEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHasi KHCJOTA,
CTE€apUHOBAs KHUCJIOTA, OJIEMHOBAs KUCIIOTA, TIII0K034;

® OIICHHBATh BIMSHUE XMMHUUYECKOIO 3arpsi3HEHUS] OKPYXKAIOLIECH Cpeibl Ha
OpTraHU3M YEJIOBEKA;

® IpaMOTHO OOpaIaThCs C BEIISCTBAMH B ITOBCEIHEBHOM KU3HM,;

® ONpeAcNsATh  BO3MOXKHOCTh  MPOTEKAHUSA  pPEAKUUd  HEKOTOPBIX
MPECTABUTENICH OPraHUYE€CKUX BEIIECTB C KUCIOPOAOM, BOJOPOJIOM, METAIIAMHU,
OCHOBaHMSIMU, TaJIOrSHAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCH:

® guI0BUCAMb U NPOBEPSIMb IKCNEPUMEHMAILHO 2UNOME3bl 0 XUMUYECKUX
CBOUCMBAX Beujecms HA OCHO8e UX COCMABA U CMPOeHUs, UX CHOCOOHOCMU
ecmynames 8 XUMuyeckue peaxkyuu, o Xapakmepe U NpOOYKmMax paziudHbulx
XUMUYECKUX PeaKyuli,

® Xapakmepuzoeamsv Gewecmea Nno cocmagy, CMpOeHUulo U C8OUCMEAM,
YCmMaHasiueams NPUYUHHO-CIIe0CMBEHHblEe ces3u medxncoy OaHHbIMU
Xapakmepucmukamu eeuecmed;

® cocmaenamsb  MOJEKYIAPHble U  NOJHble UOHHble VPABHEeHUs NO
COKPAWEHHBIM UOHHBIM YPAGHEHUSM,

® NPOCHO3UPOBAMb CHOCOOHOCMb Beulecmea NposGIsmb OKUCTUMENbHbLE
Ul 80CCMAHOBUMETILHBIE CBOUCMBA C YUemoM CmeneHell OKUCIEHUS JIeMeHMO8,
BX00SWUX 8 €20 COCMAS;

® cocmaenamo ypasHeHus peaxyuii, COOMBEemMcmeyouux
nOCIe008aAMENbHOCU  NPeBPAWEHULl HEOPSAHUYECKUX Beecms  pPasiudHblX
K1accos;

® gbI0BUCAMY U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOMeE3bl 0 Pe3VIbmamax

6030€elCMBUs. PA3TUYHbIX d)akmopoe HA U3MEHeHue cKopocmu Xumu4eckou
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peakyuiL,

® UCNONB3068aAMb NPUOOPEMEHHbIE 3HAHUSL OJIsl IKOIOSUYECKU CPAMOMHO20
nogeoenus 8 OKpyicarouel cpeoe;

® UCnoab3oeamb  NpUOOpeméHHble  Kllouegble  KOMNEMEeHyuu  npu
BLINOJIHEHUU NPOEKMO8 U YHEOHO-UCCIe008AMENbCKUX 3a0ay N0 U3YUEHUIO
CBOUCMB, CNOCOO08 NOLYUEHUs. U PACNO3HABAHUSL 8EUJECME,

® 00BEKMUBHO OYECHUBAMb UHDOPMAYUIO O BeUecmeax U XUMUYeCKux
npoyeccax;

® Kpumuuecku OMHOCUMbCS K NCeBOOHAYUHOL ungopmayuu,
Heod0OpPOCO8eCMHOU peKiame 8 CPeOCmBax MAacco8olU UHpopmayuu;

® 0CO3HaBamMb 3HAYEHUe MeoPemuyeckKUx 3HAHUU NOo  Xumuu O
NPAKMu4ecKoll 0esimebHOCmU Yel08eKd,

® c030a6amov MOOeIU U CXeMbl 05l peuleHuss YV4eOHbIX U NO3HABAMENbHbIX
3a0a4, NOHUMAMb HEOOXO0OUMOCHb COON00eHUsT NPEONUCAHUL, NPedazaembvix 8

UHCMPYKYUAX NO UCNOJIb30BAHUIO 1eKAPCM8, CPe0Cms OblMOoBol XUMUU U Op.
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Conepxxanue yueOHOr 0 nmpeaMera
8 kaacce

HavajbHble NOHATHS U 3AKOHbI XUMHUH
Tena u BemiectBa. CBOMCTBa BeHIECTB. JTaJOHHBIE (DU3MUYECKUE CBOMCTBA
BelllecTB. Martepuansl U MatepuanoBefieHrue. Poiab XUMHUM B KU3HU COBPEMEHHOTO
obmiectBa. OTHOILIEHHE OOIIECTBA K XUMUU: XeMOopuius U xeMopoOous.

Mertoasl n3yuenust xumun. HaOGmtonenue. DkcnepumMeHT. MoienupoBaHue.
Mopenu MaTepralibHbIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

l'azer. JKupkxoctu. TBEpaple BeniecTBa. B3anMHbIE nNEpexonbl MEXIy
arperaTHbIMM COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOauMaliusi) u aecyOoaumaiius,
KOHJICHCAIIUS U UCIIAPEHUE, KPUCTAJUIN3ALMS U TUIABJIEHUE.

dusnueckue sBIECHUS. YHWCTbIE BEIIECTBA U CMECU. [OMOreHHbIE U
rereporeHHsle cMmecu. Cmecu razoobOpasHbie, xuikue u TBEpAbIE. CrocoObl
pasziefieHusl CMeceil: MeperoHKa, Wi AMCTUIUISLUS, OTCTauBaHue, (PUIbTPOBAHUE,
KpUCTAJUIM3alMsl WM BbllapuBaHue. Xpomarorpadus. Ilpumenenue 3TuxX
croco0o0B B J1a0OpaTOPHOU MPAKTUKE, HA MMPOU3BOJACTBE U B OBITY.

XHUMHUYECKUE BJIEMEHThl. ATOMBI M MOJIEKYJbl. IIpocThle W CIOXKHBIE
BelllecTBa. AJUIOTPONUS Ha MpUMepe KUciaopoaa. OCHOBHbBIE MOJ0KEHUS aTOMHO-
MoOJIeKyJIsIpHOTO yueHus. MoHbl. BellecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS.

3HaKku (CUMBOJIBI) XUMHYECKUX AyeMeHTOB. Hdopmalus, KOTOpyro HECyT
3HAKM XMMHUUYECKUX DJIEMEHTOB. DTHUMOJIOTUSl HA3BAaHUW HEKOTOPBIX XMMHYECKUX
anneMmeHToB. [lepuoandeckas tadnuia xumuaeckux snemeHToB Jl. Y. Menpaeneena:
KOPOTKONEPUOAHBIN W JUIMHHOIIEPUOJHBIM BapuaHThl. llepuoasl W Trpynmsl.
I'maBHast m moGouHast moarpynmsl, wim A- u b-rpynmel. OTHOCHTENbHAST aTOMHAS
Macca.

Xumuueckue @opmynsl. HMuaexkchl u ko3 ¢duuueHtsl. OTHOCHTENbHAS
MOJIEKYJISIpHAass Macca. MaccoBas 0Js XMMHYECKOTO AJIEMEHTAa B COECIMHEHUU.

Nudopmanus, KOTOPYO HECYT XUMHUYECKHE (POPMYIIBI.
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Banentocts. CrpykTypHble (QOpMysbl. XHMHUYECKHE JJIEMEHTHl C
MOCTOSIHHOW M TIEPEMEHHOW BAJICHTHOCTHIO. BBIBOM (DOpMyIbl coeaMHEHHS TIO
BajieHTHOCTU. OrmpezeneHne BaJeHTHOCTH XHUMHUYECKOIO 3JeMeHTa Mo (Qopmyre
BenlecTBa. CocTaBlIeHHE Ha3BAHUI COEIMHEHHM, COCTOSAIIMX U3 IBYX XUMUYECKHUX
3JIEMEHTOB, 10 BaJICHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB.

XAMuueckne peakuuu. PeareHTsl W npoaykrel peakuuu. [IpusHakm
XUMUAYECKUX PEaKIUi. YCIOBHS HX IPOTEKAHUS M IpeKpamieHus. Peaknnn
TOPEHUS. DK30TEPMUYECKHUE U IHAOTEPMHUUECKHUE PEAKLIUH.

3aKOH COXpaHEHHMS MACCHI BEIIECTB. XUMHUUECKHE ypaBHEHUA. CocTaBlieHUE
XUMHUYECKUX ypaBHEeHUU. MH(DopManus, KOTOPYO HECET XMMHUYECKOE YPABHEHUE.

Knaccudukanusa XMMHUYECKHX peaklMid MO COCTaBy M YHCIY PEareHToB U
NPOAYKTOB. THUIBI XMMHUYECKHMX peakuuil. Peakiuum coeauHEHHUs, pa3jioxKEHHUs,
3ameleHust 1 oomeHa. KatanuzaTopbl 1 KaTaius.

JdeMoHcTpanuu
e Kotekuus MaTepuanoB U U3AEIUNA U3 HUX.
e Moenu, HCTIOIB3yeMbIE Ha YpoKaxX (Pu3nKu, OMOI0THHU U Teorpadu.
e OOBEMHBIE U MIAPOCTEPKHEBBIE MOAEIN HEKOTOPBIX XUMHUYECKUX BEILIECTB.
e Mogenu KpuCcTauIM4eCKUX PEMIETOK.
e (CoOupanue mnpubopa JuUIsl TMOJY4YEHHS Ta3a U TpOBEpKa €ro Ha
FEPMETUYHOCT.
e Bo3sronka cyxoro jbja, n0ja Wik HaTaauHa.
e ArperatHsl€ COCTOSIHHS BOJBI.
e PazneneHue AByX — HECMENIMBAIOIIMXCA ~ KHUJKOCTEM € IOMOIIBIO

JEJIUTEIIbHON BOPOHKH.

e Jluctumistop u ero padoTa.
e VYcraHoBka g QuibTpoBaHuUs U e€ padoTa.
e VYcraHOBKa AJIs BhITapuBaHus u e€ paboTa.

e Komekius ObITOBBIX TPUOOPOB 117151 GUIBTPOBAHUS BO3IyXa.
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e PazneneHue Kpacsmiero BelmiecTBa (iaoMacTepa C IMOMOIIBI0 OyMa)KHOM
xpomarorpaduu.
e Mojenu aJuIOTPONHBIX MOAU(DUKAIIUNA YTIIepO/ia U CEepHI.
e [lonyuyenue o30Ha.
e [loprpersl 1. 4. bepuennyca u /[. 1. Menneneesa.
e KoporkonepuoaHslii W JJIMHHOIIEPUOJIHBIN BapuaHThl Illepuonnueckon
cuctemsl 1. 1. Menneneesa
e KoHCTpynpoBaHHE MIAPOCTEPKHEBBIX MOJEIIEN MOJIEKYII.
e Amnmapar Kunma.
e Pazynoxenue Ouxpomara aMMOHHUSI.
e [‘opeHue cepbl U MArHUEBOM JICHTHI.
e [loptperst M. B. Jlomonocosa u A. JI. JIaBya3sbe.
e  OnbIThl, WJUTIOCTPUPYIOIIHAE 3aKOH COXPAHEHHSI MACChI BELIECTB.
e [‘openue docdopa, pacTBOpEHUE NMPOAYKTA TOPEHHSI B BOJAE U HCCIIEIOBAHUE
MOJIYYEHHOT'O PaCTBOPA JTaKMYCOM .
e BsaumopuelcTBHE COISIHON KHUCIIOTHI C IIMHKOM.
e [lomyuenue rugpokcuna Menu(Il) u ero paznoxeHue Npu HarpeBaHMM.
JlabopaTopHbIe ONBITHI
1. O3HaKkoMIIEHHE C KOJJIEKLIMEH Ta00paTOPHOM OCY/IbI.
2. IlpoBepka mpubopa Jijisi MOJTYyYEHHUs ra30B HA TEPMETUUHOCTb.
3. O3HaKOMIIEHHE C MUHEpalaMH, 00pa3yroIIMMHU TPaHUT.
4. IIpurotoBiieHME T'E€TEPOTCHHOW CMECH IIOPOLIKOB CEPbl M IKejle3a U HX
paszesieHue.
5. B3auMopeicTBre pacTBOPOB XJIOPHUAOB U MOJIUJIOB Kajusl C paCTBOPOM HUTpaTa
cepebpa.
6. [Tonyuenne ruapokcuaa meau(ll) u ero B3aumMoecTBUE C CEPHON KHCIOTOM.
7. B3anMOIeliCTBHE pacTBOPA CObI C KUCIOTOM.
8. IIpoBepka 3aKOHA COXpPAHEHHSI MAacCChl BELIECTB HA MPUMEPE B3aUMOJCHCTBHUS

MIEJI0YU U KUCIIOTHI.
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9. IIpoBepka 3akOHa COXpPAHEHHS] MAacChl BEIIECTB Ha MPUMEPE B3aUMOACIHCTBHS
miénoun u conu xenesa (I1I).
10. Pa3nokeHme mepokcHIa BOAOpOJa C TOMOINbI0 okcuma Mapranma (1V).
11.3amMelienue xene3oM Meu B METHOM KyIOpOcCe.
IIpakTnyeckue padoTbl
1. 3nmakomcTBO ¢ JabopaTopHbIM obOopydoBanueM. IlpaBuima TEXHUKH
0e3omnacHOCTH Mpu padoTe B kabuHeTe XuMuu. HexkoTopsie BUbI paldoT.
2. Ananu3 o4BbI (aHajor padoTel «OYKUCTKA TOBAPEHHOMN COJI).
Ba:xueiimmue npeacraBuTe/ M Heopranudeckux BemecTs. KomuecTBeHHbIE
OTHOIIIEHUS B XUMUH

CocraB Bo3ayxa. [Tonstue 06 00bEMHOM J1071€ () KOMIIOHEHTA PUPOTHOM
ra3oBoi cMecu — Bo3ayxa. Pacuétr o0bEéMa KOMIIOHEHTA Ta30BOM CMECH 110 €T0
00BEMHOI J1071€ U HA0OOPOT.

Kucnopon. O3on. Tlonyuenue kucnopona. Codupanue u pacrno3HaBaHue
KHCJIOPO/1a. XUMUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJICUCTBUE C METAJIJIAMHU,
HEMETAJJIAMHU U CII0KHBIMU BelllecTBamu. [Ipumenenue kucnopoaa. Kpyrosopor
KHCJIOPOJIa B IPUPOJIE.

Oxcunpl. O6pazoBaHue Ha3BaHUN OKCUIOB 110 ux Gopmyrnam. CocTaBieHue
dbopMyI1 OKCHIOB 110 MX Ha3BaHUsAM. [IpeacTaBuTeNI OKCHUIOB: BOJIA M YTIICKUCIIBIN
ras, Heralu€Hasi U3BeCTh.

Bonopona B npupoae. PU3nvecKrue 1 XUMUYECKHE CBOMCTBA BOJAOPO/IA, €TI0

MOJIyYEHHE U PUMEHEHUE.

Kucnotsl, ux coctas u knaccudukanus. Muagukaropsl. Tabnuua
pactBopuMocTu. CoJisiHasi U cepHasi KUCIOThI, UX CBOMCTBA U MPUMEHEHUE .

Coun, BX coCcTaB U Ha3BaHUs. PaCTBOPUMOCTH COJIEN B BOJE.
[IpencraBuTenu coniet: XJI0pul HaTpuUs, kKapOoHAT HaTpusl, pocdat KaIbIus.

[TocrosinHas Asoraapo. Konnyectso BemecrBa. Monbs. MosnsipHas macca.
Kpartnbie euHUIBI ©3MEPEHUS KOJTUYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb,

MHAJUIUMOJISIPHASA U KUJIOMOJISIpHasd MaCChbl BCIICCTBA.
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Pacu€Thl ¢ ncnoIb30BaHNUEM MOHSITHI «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAS
Maccay, «IOCTOSTHHAsE ABOTaJIpO».

3akoH ABoraapo. MossapHbIil 00BEM Ta3000pa3HBIX BEIIECTB.
OTHOCUTENBHAS TUIOTHOCTh OJTHOTO Ta3a Mo JIPyromMy.

Kparsasle enuHunBl M3MEpPEHUS — MWUIAMOJSPHBIA M KUJIOMOJISIPHBIN
00bEeMbI ra3000pa3HbBIX BEIIECTB.

Pacu€Thl ¢ ucnoiapb30BaHUEM MOHSATUM «KOJUYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIA 00bEM Ta30By», «IIOCTOSTHHAS ABOTaJIPO».

Pacu€Tel ¢ uCnonb30BaHUEM MOHATUNA «KOJIUYECTBO BELIECTBA», «MOJISIPHAS
Maccay, «MOJIAPHBINA 00BEM Ta30B», «UUCIO ABOTAIPO».

I'uapocdepa. Kpyroropot Boawl B npupojae. Pusnudeckre U XUMHUYECKUE
CBOMCTBA BOJIbI: B3aMMOJICUCTBUE C OKCHIAMHU.

OcHoBaHus, UX coctaB. PacTBopuMocTh OCHOBaHUN B Bojie. M3MeHeHue
OKpacKM WHIMKAaTOpOB B IIeN0o4yHOM cpene. IlpencraBurenu — 1miesoyen:
TUAPOKCHUIBI HATPUS, KA U KAJIbIIUS.

PactBoputens u pacTBOpéHHOE BemecTBO. PactBopel. PactBopeHue.
I'mppatel.  MaccoBast 101 pacTBOPEHHOTO BellecTBa. Pacuérbl, CBsI3aHHbBIC
C UCIOJIb30BaHUEM MOHATHS «MaccoBas J10J1s1 PACTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpanuu

e Omnpenenenue couepkaHusl KUCIOPOAA B BO3AyXE.
e [lomydenue KuCIOpoJa pa3iokKEHUEM MEpMAHraHaTa Kajus U MEepOoKCHa

BOZOpOJA.

e (CobOupaHue METOJIOM BBITECHEHHUSI BO3AyXa U BOJIBI.

e Pacno3HaBaHue KuCI0poOJa.

e [‘opeHue MarHus, *ejes3a, yris, cepbl 1 ¢pocdopa B KUCIOPOE.
e KoJsekuus okcHIoB.

e [lomydenue, coOrpanue U paclio3HaBaHUE BOJOPO/A.

e ['openue Bogopoaa.

e BizaumoneiictBue Bojoposa ¢ okcuaom meau(Il).
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e Komekius MUHEpanbHBIX KUCIOT.

e [IpaBuiio paz0aBiieHHs CEPOU KUCIOTHI.

e Komnekuus coneil.

e Talnuia pacTBOPUMOCTH OCHOBAHUM, KUCJIOT M COJIEH B BOJIC.

e HekoTopble MeTaibl, HEMETAUIBI U COEAUHEHUS KOJIMYECTBOM BEUIECTBA B

1 Momb.

e Moens MoJIApHOTO 00BEMA ra3000pa3HbIX BEIIECTB.
o Kourekyss OCHOBaHUM.
JlaGopaTopHbIe ONBITHI
12. IToMyTHEHHE U3BECTKOBOM BOJIbI IIPU MNPOITYCKAaHUHU YTJIEKUCIIOTO Tra3a.
13. [lonyuyeHune BOIOPOAA B3aUMOICHCTBUEM IIUHKA U COJITHOM KUCIIOTHI.
14. Pacno3HaBaHue KUCJIOT UHIUKATOPAMM.
15. 3mMeHeHne OKpacKd UHAUKATOPOB B IEJIOYHOM CpELE.
16. O3HakoMjieHHE € MpenaparaMyd AOMAIIHEH WM IIKOJbHOM anTeyku —
pacTBOpaMu NEPOKCHA BOAOPOAA, CIIUPTOBOM HACTOMKHA MOJA W HAIIATBIPHOIO
CIUpTA.
IIpakTueckne padoTbl
3. I[lonyuenue, coOupanue 1 pacno3HaBaHUE KUCIOPO/A.
4. ITonnyyenue, coOMpaHue U paclio3HaBaHUE BOJIOPO/IA.
5. [IpuroTtoBieHue pacTBOPOB COJICH C X 3aJIaHHON MacCOBOM JI0JICHA.
OcCHOBHBIE KJIACCHI HEOPraHUYECKUX COeAMHEHU I

O06o00uieHne cBeneHuii 00 OKCUAAX, MX KiIacCU(UKAIUU, HAa3BAHUAX H
cBoiicTBax. CriocoObl MOTyYEHUsI OKCUIOB.

OcHoBanus, ux Kiaccudukaius, Ha3BaHUsI U CBOMCTBa. B3aumopeiicTBue ¢
KHCJIOTAMH, KHUCIOTHBIMU OKCHUJAMU M COJIsIMU. PasnoxkeHue HEpacTBOPUMBIX
ocHoBaHMI. CIOCOOBI MOTYYEHUSI OCHOBAHU .

Kucnotsl, ux knaccudukarus v Ha3Banus. OOIIMEe XMMHYECKHUE CBOMCTBA
KHCJIOT. B3aumoaeicTBHE KHCIOT C METaUIAMH. OJIEKTPOXUMHUYECKHU P

H&Hpﬂ)KCHI/Iﬁ MCTAJIJIOB. BSaHMOHGﬁCTBHC KHCJIOT C OKCHIAaMHU MCTaAJJIOB.
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B3aumopenictBue KHUCIOT C OCHOBAaHUSIMA — PEAKUMS HEWUTpaIn3aLMu.
BzaumoneiictBue  kucimor ¢ comsamu.  [lomydeHue — OECKUCTOPOIHBIX
Y KACJIOPOACOAEPKAIUX KUCIOT.
Comu, wux kinaccupukanus U CBoicTBa. B3aumopeiictBue coseit
C MeTaJJIaM1, OCOOCHHOCTH ATUX peakiuii. BzanmoericTBrue coyeit ¢ comsimu.
I'enernueckue psAnpl MeTalla U HEMeTayla. ['eHeTuyeckas CBSI3b MEXK]Y
KJIACCAMHU HEOPTaHUYECKUX BEIECTB.
JlaGopaTopHbIe ONbITHI
17. B3anMmonencTBue OKCHIa KaJBIIUI C BOJIOM.
18. IlomyTHEHNE U3BECTKOBOU BO/IBI.
19. Peakuus HeUTpaIU3aIuu.
20. Iomyuenue ruapokcuna meau(Il) u ero B3aumoielicTBUE ¢ KUCIOTOM.
21. Paznoxxenue ruapokcuaa meau(Il) npu narpeBanum.
22. BzaumoielicTBUE KUCIIOT C METAJLIAMH.
23. B3aumonencTBue KUCIOT C COJISIMU.
24. O3HaKOMJIEHHE C KOJUUIEKIIMEN COJIEH.
25. BzaumonetictBue cynbdara meau(ll) c xemnezom.
26. BzaumojericTBuE COJeil C COJIAMMU.
27. I'eneTnyeckas CBsI3b Ha PUMEPE COCITMHEHUN ME/IH.
IIpakTnueckne padoTbl
6. Permenue axcriepuMeHTaIBHBIX 337124,
IHepunoanuyeckuii 3axoH 1 Ileprnoanyeckast cucreMa XUMHYECKHX 3JIEMEHTOB
. . Menpae/ieeBa 1 CTpOEHHE aTOMA
EcrectBeHHblE ~ cemelcTBa ~ XMMHYECKUX  AJIEMEHTOB:  IIEJIOYHBIC
Y IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJOreHbl, WHEpPTHbIE (OJAropoaHbBIE) Tas3bl.
AMporepHOCTh. AM(OTEpPHBIE OKCUIBI U THIPOKCU L. KOMITJIEKCHBIE COJIH.
Otkpeitue [I. . MenneneeBsim Ileprnoanueckoro 3akoHa U CO3JaHUE UM

[lepuoauueckor CUCTEMbI XUMHUYECKUX IIIEMEHTOB.
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ATOMBI Kak ¢opma CYyIIECTBOBAHHS XUMHYECKHUX 3JeMEHTOB. OCHOBHBIE
CBEJICHUSI O CTPOCHHH aTOMOB. JloKa3aTenbCTBa CIIOKHOCTH CTPOCHUS aTOMOB.
Omnwitel Pe3epdopnaa. [lnanerapHas Moaens CTPOCHUS aTOMA.

CoctaB aTOMHBIX Siep: MPOTOHBI, HEUTpOHBI. OTHOCHUTENIbHAsT ATOMHAs
Macca. B3auMOCBS3b MOHATUNA «POTOH», «HEUTPOH», «OTHOCUTEIbHAS ATOMHAs
Maccay.

Mukpomup. OnekTpoHbl. CTpOEHHE DIEKTPOHHBIX YPOBHEW aTOMOB
xumudeckux 37eMeHTOB NoeNe 1-20. IlonsiTe O 3aBEpIICHHOM 3JIEKTPOHHOM
YPOBHE.

N3oronbl. PU3MYECKUH CMBICI CUMBOJUKA [lepruoaudYeckor CUCTEMBL.
CoBpemenHas ¢opmynupoBka [lepuoaudeckoro 3akoHa. VI3MeHEHUsT CBOWCTB
9JIEMEHTOB B TMEPHOJIaX M TPYIINaX, Kak (QYHKIUS CTPOCHUS DJICKTPOHHBIX
000104YEK aTOMOB.

XapaKTepUCTUKa JJIEMEHTAa-MeTajula M JJIEMEHTa-HeMeTajula MO0 HX
MOJI0XKECHUIO B [Tepnoguueckoi CUCTEMEC XUMHUYECKUX 3JICMEHTOB
. . Menaeneena.

JdeMoHcTpanuu

Paznuanbie hopmbl TaOIUIT TEPUOTAIECKON CUCTEMBI.

MoaenvupoBanue IOCTPOECHUS [Tepronnueckou CHUCTEMBI
. 1. Menpeneena.

e Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Mojenu aTOMOB JIEMEHTOB 1—3-TO epHoI0B

JlaGopaTopHbIe ONbITHI.

28. Ilomyuenrie aMm(pOTepHOTO THUIPOKCHUIA U UCCIIEIOBAHUE €TI0 CBOMCTB.
XuMuueckasi cCBi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN
Nonnass xumuueckasi cBsi3b. MoOHBI, 00pa3oBaHHBIE aTOMaMH METaJIOB

u HemeTaiutoB. Cxembl 00pa30BaHMsI MOHHOM CBSI3M JUIsi OMHAPHBIX COEIMHEHUHN.

HNonHbie KpuCTaUTMUECKUE PEMETKA U (PU3NYECKHUE CBOMCTBA BEIIECTB C ATHUM

tunoM peméTok. [Tonstie o GopMynbHON eTMHUIIE BEIIECTBA.
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KoBaneHntHas xumuueckas CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHBbIE (YOPMYIIBI.
KoBanentnas HenossipHasi cBsi3b. Cxembl 00pa30oBaHMsI KOBAJICHTHOM CBSI3U JUIS
OMHapHBIX coeaTUHEHUN. MOJIeKyIsIpHble 1 aTOMHBIE KPUCTAINIMYECKHE PEHIETKH,
Y CBOMCTBA BEUIECTB C TUM THIIOM PEIIETOK.

DNEeKTpOOTPULATENIBHOCTE. P anekTpooTpuuarensHocTd. KoBaneHTHas
noJsipHasi XuMu4eckas cBs3b. Jlumonb. Cxembl 00Opa3oBaHHUs KOBAJICHTHOM
NOJIAPHOM CBSI3M 711 OMHApPHBIX COeAUHEHH. MOJeKylsapHble M aTOMHBIE
KPUCTAJIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C 3TUM THUIIOM PEMIETOK.

Merannuyeckass XMMHYECKas CBSA3b M METAJUIMYECKAs] KPHUCTALUINYECKAs
pem€érka. CBOMCTBAa BEIIECTB € OTUM THUINOM peme€Tok. EnuHas npupoaa
XUMHUYECKUX CBA3EH.

Crenenp okucieHusi. CpaBHEHHUE CTENEHUW OKHUCJIEHUS W BAJEHTHOCTH.
[IpaBuna pacuéra creneHeil OKUCIeHHs MO0 popMyIaM XUMHUYECKUX COSTUHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. OmnpeneneHue CTeneHen
OKHCJIEHHUS JUISl AJIEMEHTOB, 00pa3yloIIMX BEIECTBA pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHa U OKHUCIIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuU. OKUCIUTETH
Y BOCCTAHOBMTEIIb, OKHCJIEHHWE M BOCCTaHOBJeHHE. (CocCTaBieHUE YypaBHEHMI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOIOM 3JIEKTPOHHOTO OajaHca.

JdemMoHcTpanuu

BuneodparmenTs! u ciaitnpl «oHHass XUMHUYECKast CBS3bY.

Kousteknus BemecTs ¢ HOHHOM XMMHAYECKOW CBA3BIO.

e Mozenu MOHHBIX KPUCTALUINYECKUX PEIIETOK.

e Buneodpparmentsl u cnaiipl «KoBalieHTHass XuMUYECKast CBSI3bY.

e Koseknus BemecTB MOJIEKYJISIPHOTO U @aTOMHOI'O CTPOEHUS.

e Mogenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuneopparMeHThl U crnaiiibl «MeTtamunueckas XMMHUUECKasi CBSA3bY.

e Komnekuus «MeTamibl U CILIaBbD).

e BsaumoselicTBUE IMHKA C CEPOM, CONSIHOM KucaoToi, xaopuaom meau(ll).

e ['opeHne maruus.
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e BsanmojencTBue XJIOPHOM U CEPOBOTOPOAHOMN BOJBI.
JlabopaTopHbIe ONBITHI

29. H3roroBieHUE MOJIENN, WLTIOCTPUPYIOIIEH CBOMCTBA METAJTIMYECKON CBS3U

9 kjacc

IToBTOpEeHue u 0000IeHUE CBeAeHUIT O KYpPCY 8 Ki1acca

bunapnsie coeaunenus. OKCHIIBI COJIE00pa3yIOLIe U HECOIE00pa3yIOIIHeE.
I'uapokcuasl: ocHOBaHMSA, aM(pOTepHbIE, KUCIOTH. CpeaHue, KUCble, OCHOBHBIC
COJIH.

O0oOuieHne cBeaeHM O xuMuyeckux peakiusax. Kiaccudukanms
XUMHAYECKUX PEAKIMN 10 pa3IM4HbIM OCHOBAHUAM: COCTaBY M YHUCIY
pearupyromux 1 oOpa3yroumxcs BEUIECTB, TEIUIOBOMY 3((EKTy, HANpaBICHUIO,
U3MEHEHHUIO CTENEHEW OKHCIEHUS DJIEMEHTOB, OOpa3yIoIUX pearupyromime
BELIECTBA, (paze, UCIOJIb30BAHUIO KaTaIU3aTOpPA.

[ToHsaTHE O CKOPOCTHM XUMHYECKOW peakuuu. DakTophl, BIHAIOIIME Ha
CKOPOCTh XMMHUYECKMX pEaKIUh: NpUpPOJa pEarupyrollnx BeEIIECTB, HX
KOHLICHTpalUus,  TeMmmeparypa,  IUIOIAAb  CONPUKOCHOBEHMs,  Halld4yue
karanuzaropa. Karamus.

JdeMoHcTpanuu

e (O3HakoMJIEHHUE C KOJUICKIUAMHA MCTAJIJIOB 1 HCMCTAJIJIOB.

O3HaKOMJIEHHE C KOJUICKITUSIMH OKCHJIOB, KHCJIOT U COJICH.
e 3aBUCHMOCTh CKOPOCTH XUMHYECKON pEaKIuh OT MPUPObLI pearupyromnmx

BCIICCTB.

3aBUCUMOCTh CKOPOCTHU XUMHUYECKOMN peaKuunn oT KOHIICHTPAalIun

pearupyroumx BeIecTB.

3aBUCUMOCTD CKOPOCTH XAMHUYECKOU peakuuu oT IO N

COMPUKOCHOBEHUS PEAruPYIOIINX BEIIECTB («KUTISIIIUN CIOM»).

3aBUCHUMOCTb  CKOPOCTHM  XUMHYECKOW pEaKUMH OT  TEeMIEPATYpbl

pearupyroumx BeIecTB.
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JlabGopaTopHbIe ONBITHI

1. B3auMoieiicTBue aMMHaka U XJIOpOBOAOPOAa.

2. Peakiusi HeWTpanu3anuu.

3. HaGmronenwne termmoBoro 3¢ dhekTa peakiiny HeHTpaaTu3aimm.

4. BzaumoaeiictBue cepHoil Kuciaotsl ¢ okcuaoM meau (II).

5. PaznosxeHune nepokcuaa BOAOPOa C MOMOIIBIO KaTajaas3bl KapToders

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKLIUH OT IPUPOJIBI PEArUPYIOIINX

BEILIECTB Ha MPUMEPE B3aUMOCHCTBUS paCTBOPOB THOCYJIb(aTa HATPUS U

xJjiopuaa 6apusi, THOCYJb(aTa HATPUS U COISTHON KUCIIOTHI.

7. 3aBUCUMOCTh CKOPOCTH XMMUYECKOU peaKIuy OT IPUPOJIbI METAJIIIOB MIPH UX

B3aMMOJCHCTBUH C COJSTHOM KHUCIOTOM.

8. 3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIIUU OT MPUPOJILI KUCIOT MpPH

B3aMMOJCHUCTBUH UX C KECIJIC30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMUYECKOW PEAKLIUU OT TEMIIEPATYPBI.

10. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT KOHIICHTPALIUH.

11. 3aBUCHUMOCTh CKOPOCTH XUMUYECKON PEAKIMHU OT IUIOIIAIA CONPUKOCHOBEHUS

pearupyroumx BeueCcTB.

12. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT KaTaInu3aTopa.
XuMHn4ecKne peakunyu B pACTBOPaX 3JIEKTPOJIUTOB

[TonsitTue 00 OSINEKTPONUTUYECKOW  JUCCOLMANMH. DIEKTPOIHUTHl |
HEIJIEKTPOJIUTHL. MeXaHu3M  JUCCOLMAlMA  3JIEKTPOJIMTOB €  Pa3IMYHbIM
xapaktepoM cBs3u. CTeneHb 3JIEKTPONUTHYECKOW auccouuanu. CuibHbIE U
cna0ble 3JIEKTPOJIUTHI.

OCHOBHbBIE  TOJIO)KEHUS TEOPUU  AJICKTPOIUTHYECKOW  JTUCCOLUALINU.
Knaccuduxanuss moHoB u ux cBoicTBa. KuHCIOTBI, OCHOBaHUS M COJU Kak
anekTponuThl. X Kiaccudukanus u 1Mccounanus.

OO6me XMMHYECKHUE CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKU WHIUKATOPOB,
B3aUMOJICHCTBHE C METAJJIaMU, OKCUJAMU M THAPOKCUAAMU METAJUIOB U COJISIMHU.

MonekynsipHble M HOHHBIE (TOJHBIE M COKpAUIEHHBIE) YpaBHEHUS PEaKLU.
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XUMUYECKAN CMBICII COKPAIIEHHBIX YPAaBHEHUW. Y CIIOBUS NPOTEKAHUS PEAKUUN
MEXy JIEKTPOJIUTAMHU /10 KOHIIA. Psi1 aKTHBHOCTH METaJIJIOB.

OOmMe XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOICHCTBHE C KHCJIOTaMH,
OKCHUJIaMH HEMETAJIOB, coyisiMu. OO0IIMe XMMUYECKUE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHUWU: B3aUMOJICUCTBUE C KACIIOTAMU, PA3JI0KEHNE PU HATPEBAHUMU.

OOmme XUMHYECKHE CBOICTBA CpEIHUX COJICH: B3aUMOJCUCTBUE C
KHCJIOTaMHU, IIEJI0YaMH, COJISIMA U MeTajuiaMu. B3anMoIeicTBUE KUCTBIX COJIEN CO
HIEJI0YaMHU.

IM'uaponus, kak 0OMeHHOE B3auMOJEHCTBUE coJiek ¢ Bojoul. ['uaponus conu
CUJILHOTO OCHOBaHMsI U ciIaboi KUCIOTHI. ['uaponu3 conum ciaboro OCHOBaHUS U
ciwibHOU KuCHoThl. [lkana pH.

ColicTBa KHUCJIOT, OCHOBAaHMH, OKCHUJIOB M COJIEI B  CBETE€ TEOpPUHU
BJIEKTPOJUTUYECKON  JAUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKui.

JdemoHcTpanmu.
e lcnpiTaHKe BEUIECTB U UX PACTBOPOB HA JIEKTPOIPOBOIHOCTb.
e 3aBHUCHUMOCTb JIEKTPONPOBOIHOCTH YKCYCHOW KUCTOTHI OT KOHLIEHTPALIUH.
e J[BMKEHHE OKPAILICHHBIX HOHOB B 3JICKTPUUYECKOM I10JIE.
e OrmpeneneHne xapakTepa cpeibl B pacTBOpax COJIEH.
JlaGopaTopHbIe ONbITHI.
13. Jlucconmanus caadbIX 3JIEKTPOIIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. '3meHeHne OKpacKd UHIUKATOPOB B KUCJIOTHOU CpENE.
15.Peakuus HEWTpanu3aluu pacTBOPA MIETOUYH Pa3TUYHBIMU KACIOTaAMHU.
16. Ilonyuenue ruapokcuna meau(ll) u ero B3aumoericTBre ¢ pa3TuyHbIMUA
KHCJIOTaMH.
17. BzaumoieiicTBHE CUIIbHBIX KUCTOT ¢ okcuaom meau(Il).
18-20. BzaumoeiicTBrE KUCIOT C METAJIJIaMHU.
21. KauecTBeHHast peakiusi Ha KapOOHAT-HOH.

22. Ilony4deHue CTyiHs KPEMHUEBOU KHCIIOTHI.
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23. KauecTBeHHas peakiys Ha XJIOPUI- WU CYJIb(aT-HOHbI
24. I3MeHeHne OKpacKu MHAUKATOPOB B IIEJIIOYHON Cpeie.
25. BzaumojielicTBUE MIEN0UYEH C YTIIIEKUCTBIM Ta30M.
26. KayecTBeHHas peakius Ha KATHOH aMMOHUS.
27. llonyuenue ruapokcuaa meau(ll) u ero paznoxenue.
28. BzaumoseiicTBre KapOOHATOB C KUCTIOTaMHU.
29. Ilonyuenne ruapokcua xemne3a(lll).
30. BzaumopeiicTBue xene3a ¢ pactBopom cyibdara meau(Il)
IIpakTnueckue padoTbl
1. CpoiicTBa KHCJIOT, OCHOBaHUM, OKCHJIOB U COJIEW B CBETE TCOPUU
AJIEKTPOJIMTUYECKON JTUCCOIUAIIMKI Y OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuin
HeMmeTanibl 1 MX coeIMHEHUSA

CrpoeHrne aToMOB HEMETAUIOB W HX IMoJiokeHue B llepuoanueckoit
cucreme. Psaxg  anekrtpoorpuuarenbHocTH.  Kpucramnmyeckue — pemiéTKH
HEMETAJJIOB — IMPOCTHIX BelIeCTB. AJuoTponuss U €€ mnpuunHbl. Dusnueckue
cBoiicTBa  HemerayuioB.  OOmme  XUMUYECKME  CBOMCTBA  HEMETAJUJIOB:
OKHCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

l"asorensl, cTpoeHUE WX aTOMOB M MOJIEKYJ. PUBHYECKUE U XUMUYECKHUE
CBOMCTBA TaJlOT€HOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOMCTB TaJOr€HOB B
3aBUCUMOCTH OT uX TmonoxeHus B Ilepumoamueckoit cucreme. HaxoxneHwue
rajioreHoB B IPUPOJIE U UX MOJyueHUE. 3HaUeHUE U IPUMEHEHUE TaJIOT€HOB.

l"asioreHoBOOPOABI M COOTBETCTBYIOIIME WM KHCJIOTHI: IUIAaBUKOBAs,
coJyisiHasi, OpOMOBOJOpPOJHAsA, HOAOBOAOpoAHas. [amorenuabl. KauecTBeHHBIE
peakiuM Ha TrajJoreHuA-UoHbl. [IpuMeHeHHe COeAMHEHUN TaJloTeHOB M UX
OunoJioru4yeckast poJb.

Oo6mas xapakrtepuctuka snemeHToB VIA-rpynnsl. Cepa B npupoae u eé
noyiydeHue. AJUIOTPONHBbIE MOJU(UKAIIMKU Cephbl U UX CBOMCTBA. XUMHUUYECKHUE

CBOWCTBA CEPBI U €€ IIPUMEHEHUE.
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CepoBoJOpOI: CTPOCHUE MOJEKYJIbI, (PU3NISCKUE U XUMHUUECKHE CBOMCTBA,
nonyyeHue u 3HaueHue. CepoBogopoaHas kuciora. Cynb(uasl U UX 3HAYCHHE.
JlroMmuHO(DOPHL.

Oxcup cepri(1V), cepuucras kucnota, cynbdurel. KauecTBeHHas peakiius
Ha CyJlb(pUT-UOH.

Oxcupn cepoi(VI), cepnas kucnorta, cynbdarel. Kpucramioruaparsl.
KauectBeHHast peakius Ha Cyiab(aT-uoH.

CepHasl KUCJIOTa — CHUJIbHBIN 35eKTposuT. CBOICTBA pa30aBIE€HHON CEpHOU
KHUCIIOTBI, KaK TUIMYHOM KHCIIOThI: B3aUMOJEHCTBUE C METalIaMU, OCHOBHBIMH U
aM(OTEepHBIMU OKCUJAMH, OCHOBaHUSMU U aM(OTEPHBIMU THIPOKCUIAMH,
cossimu. KauecTBeHHas peakius Ha Cyab(ar-uoH.

OO01as xapakTepucTuka 3JIeMeHTOB V A-Tpynibl. A30T, CTpOEHUE aToMa U
MoOJIeKYJIbl. DPU3MUECKHe U XMMUYECKHE CBOMCTBA M MPUMEHEHUE a3oTa. A30T B
IPUPOJIE U €0 OMOJIOTHYECKas POJIb.

AMMuak, CTpoeHHe MOJEKYJbl U (U3nUecKue cBOWCTBa. AMMUayHas BOJa,
HAIIaTBIPHBIM COMPT, THUApaT ammuaka. JIOHOpPHO-aKUENTOPHBIH MEXaHU3M
o0Opa3oBaHMs KaTHOHa aMMOHHs. BoccTaHoBuTenbHBIE CBOMcTBa ammuaka. Conu
aMMOHMS U UX ITpuMeHeHne. KauecTBeHHas peakius Ha KAaTHOH AMMOHHS.

Oxcupl a3ora: HecojeoOpa3ymollue U KUCIOTHbIE. A30THCTas KHUCIOTa U
HUTPUTHI. A30THasl KUCIIOTA, €€ MOJIy4eHHE U cBoiicTBa. HUTpaThI.

docdop, crtpoenne atoma u amwtorporus. Dochunmel. Dochun. Oxcun
dochopa(V) u oprodochopnas kucinora. Docdarel. Dochopubie ymaoOpeHws.
NucekTnunapt.

OObmas xapakrepucTuka 31eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHUS
aTOMOB, NPOCTBIX BELIECTB M COCAMHEHUN B 3aBUCUMOCTH OT MOJIOKECHHS
anemeHTOB B lleproguueckoil cucteme. Yriaepos. AJIOTPONHbIE MOAU(DUKAIIUN:
anma3z, rpa¢ut. AMOp(hHBIN yriepoa U ero copra: ca)a, aKTUBUPOBAHHBIN yToJb.
AncopOuus. XumMuyeckue cBoiicTBa yriaepojaa. Kokcoxumuieckoe mpou3BOJICTBO

u ero npoaykius. Kapoumap.
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Oxcun yrnepona(Il): crpoeHue MOJEKyJbl, MOJYYEHUE U €ro CBOMCTBA.
Oxcun yriuepoma(IV): cTrpoeHue MoONEKyJbl, IMOJYy4EeHHE M €ro CBOWCTBA.
VYroneHas kuciora. Coilu yrojlbHOW KHUCIOTHI: KapOOHATHI M THAPOKApOOHATHI.
TexHuueckast U MUIIEBAs COAA.

Heoprannueckue n opraHudecKue BEIIECTBA. Y TJIEBOAOPOAbl. XUMHAUYECKOE
CTPOEHHUE OPTraHUYECKUX BEIIECTB, KaK MOPSJAOK COCIMHEHUS aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

MeraH, 3TaH, KaK OpeAeibHbIC YIIE€BOJAOPOAbl. DTHIEH M AlETUIEH, KaK
HerpesenbHble  (HEHACHIIIEHHbIC) YTIeBOJOPOJbl. ['OopeHue yrieBoJgopOIOB.
KauecTBeHHbBIE peakliy Ha HENPEAETbHBIE COCAUHEHMUS.

OTWIOBBIA CIHUPT, €ro TOJIydeHUe, MPUMEHEHHEe U (PU3HOJOTHYECKOE
nercrteue. TpéxaroMHbIM cnupT rauuepuH. KadecTBeHHass peakuus Ha
MHOT'0AaTOMHBIE CIIUPTHI. Y KCYCHAsl — MPEICTaBUTENb KJlacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crtpoenume ero aroma U cBoWcTBa. KpemHuii B mnpupoe.
Cunnuapl 1 cunad. Oxeun kpeMuausi(I'V). KpemuaneBas kuciaora u €€ coiu.

[IpousBogcTBOo  crekna W mHeMeHTa.  [Ipoaykius — CUJIMKaTHOM
IMPOMBINIJIECHHOCTH:  ONTHYECKOEe  BOJIOKHO, Kepammka, dapdop, dasuc.
Onrtruueckoe BOJIOKHO.

Hemeranner B npupoae. OpakuroHHas NeperoHKa >KUAKOIO BO3JyXa Kak
croco0 TMOJIy4eHUusl KUCIopoja, a3ora, aproHa. Ilomydenue docdopa, kpemHus,
XJIOpa, nojAa. DNEKTPOJIN3 PACTBOPOB.

[TomyyeHne cepHOM KHUCIOTBI: CBIPbE, XMMHU3M, TEXHOJIOTMYECKAS CXEMa,
METOJ, KHUISIIIEro CJIOs, TPUHIUIIBI TEIIOOOMEHA, MPOTUBOTOKA U IUPKYJISAIUU.
Oneywm. [Ipou3BoCTBO aMMHUaKa: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa.

JdemoHcTpanumn

e Komiekuusi HeMETaIIOB.
e Mojenn  KpUCTAUIMYECKMX  PEIIETOK  HEMETAUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (O30HATOp W MPHUHITUIIBI €TO PAOOTHI.
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'openne HemMeTa/uIOB — MPOCTHIX BEMIECTB: cephl, (ochopa, TPEeBECHOTO
YTJIA.

OO6pa3libl TaJIOT€HOB - TPOCTHIX BEIIECTB.

B3anmopelicTBre raloreHoB ¢ METAJNIAMH.

BriTecHenue xyopa OpoMOM WM HOJIa U3 PACTBOPOB UX COJIEH

Kosutekuus mpupoaHbIX COEAUHEHUH XJ10pA.

B3auMmopelicTBre cepsl ¢ METAILIIaMH.

I'openue cepsl B kuciopoe

Konnexmus cynb@uaHbIX py.

KauectBennas peakius Ha Cyab()uI-uoH

OO0ecrBeUnBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
B3anmonelicTBue KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEABIO.
OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CepHOM
KUCJIOTOM.

Juarpamma «CoctaB BO31yXay».

BuneodparmenTst u cnaitapl «lItrnabn 6azape.

[Tonyuenue, coOupaHue v pacrno3HaBaHUE aMMUAKA.

Paznoxxenue 6uxpoMara aMMOHHUS.

B3aumopericTBre KOHIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO.
I'openne u€pHoro nopoxa.

Paznoxxenue HUTpaTa Kajnsi ¥ TOPEHUE IPEBECHOTO YTrOJIbKa B HEM

OO6pa31ibl IPUPOIHBIX coeAnHEHUN pocdopa.

I'openue docdopa Ha BO31yXe U B KUCIOPO/IE.

[Tomyuyenue 6enoro docdopa 1 UCTIBITAHUE €TO CBONCTB

Komnekuus «O0pasiibl IpUPOIHBIX COCAUHEHUN YTIIEpOaay

IToptper H. /1. 3enunckoro. Ilornomenune axkTUBUPOBAHHBIM YTIIEM
PacTBOPEHHBIX BEILIECTB UJIA ra30B.

Y CTpONCTBO NIPOTUBOTa3a.
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Mopenu MoJieKyl MeTaHa, 3TaHa, STWICHA U aleTUJICHA.

BzaumoneiicTBue 3tuieHa ¢ OpOMHOW BOAOW M pacTBOPOM IE€pMaHraHaTa
KaJIAS.

OO01ue XuMu4YecKre CBOMCTBA KUCIOT HA IIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuyisi HA MHOIOATOMHBIE CITUPTHI.

Komnexrus «O06pa3npl pUPOIHBIX COCTUHEHUN KPEMHUS.

Konnexkuus crekia, KEpaMUKH, IEMEHTA U U3JEIUN U3 HUX.

Komnekuus npoayKuuy CUIMKaTHOM NPOMBIIIJIEHHOCTH.

Buneodparments! u cnaiiabl «[Ipou3BoICTBO CTEKIIA U LIEMEHTAY.
Konnekuus «IIpupoaHsie cCOeNMHEHUS HEMETAILIOBY.

Buneodparments! u cnaiinpl « OpakiioHHas IEPETOHKA JKUIKOTO BO3IyXay
Buneodpparmentst u cnaiiael  «llomydeHue Bomopona, Kuciaopoja U
raJIOr€HOB JIEKTPOJIUTUYECKUM CIIOCOOOMY.

Mopenu annapaToB Uil IPOU3BOACTBA CEPHOU KUCIIOTBI.

Mopens KUISIEro ciosl.

Mopenb KOJTOHHBI CUHTE3a aMMHAKA.

BuneodparmenTs u cnaiiabl «I[pou3BoaCcTBO CEpHOM KUCTOTHI.
BuneodparmenTs u cnaiiasl «I[pon3BocTBO aMMuaka .

Komnexmust «CpIpbE n71s MOIy4eHUsI CEPHOM KUCTOTBD.

JlaGopaTopHbIe ONBITHI

31. Pacrio3HaBaHue rajoreHuI-uOHOB.

32. KayecTBeHHBIE peaKINU Ha CYIb(HaT-HOHBI.

33. KauecTBeHHast peakiysi Ha KaTUOH aMMOHHMUS.

34. XuMHUY€eCKHE CBOMCTBA a30THOW KUCJIOTHI, KaK AJIEKTPOIUTA.

35. KauectBenHbIe peakuuu Ha Gochar-uoH.

36. [lonmyueHne u CBOMCTBA yrOJbHOW KUCIOTHI.

37. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

38. [IponyckaHue yIJIEKHCIIOTO ra3a yepe3 pacTBOp CHIIMKATa HATPUS.

IIpakTH4eckune padoTb
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2. I3yyeHue CBOMCTB COMSTHOM KUCTIOTHI.
3. M3y4yeHne CBOMCTB CEpHOI KUCTOTHI.
4. IlonyyeHue aMMHaKka U U3y4eHUE €ro CBOMCTB.
5. [lomyyeHue yriekuciaoro raza 1 U3y4eHHUE €ro CBOMCTB.

Mertajuibl 4 UX COCAUHEHMS
[Tonoxenne MertaiuioB B [lepuoanueckon cucremMe XUMUYECKUX 3aeMeHToB [l. U.
MenpneneeBa, CTpOEHHE HMX AaTOMOB M KPHUCTAIUIOB. MeTajuinueckas CBsI3b U
METAJUIMYECKasi KpUCTAIIMYECKass pemeéTka. PU3NuecKrne CBOMCTBA METAJUIOB:
ANEKTPO- U TEIUIONPOBOJHOCTb, OTPAXKaKoIIasi CIOCOOHOCTh, IJIACTUYHOCTb.
CnunaBbl YEpPHBIE U [IBETHBIE.
Metamibl  Kak BOCCTAHOBUTENM. OJICKTPOXUMHYECKUN  PSAJ  HaMpPsHKEHUI.
B3anmonelictBue MeETalNIoB C HEMETAUIAMHU, OKCUJAMH, KHUCJIOTAMH, COJISIMU.
AJTIOMUHOTEPMUSL.
CrpoeHrne aTroMOB W IMPOCTBHIX BEIIECTB HIEJIOYHBIX METAUIOB. 3aBHCUMOCTH
bu3MUeCKNX U XMMUYECKUX CBOMCTB IICIOYHBIX METAUIOB OT 3apsiioB AA€p UX
aToMoB. OKCHIBI U TUJIPOKCUJIBI LIEJIOYHBIX METAJUIOB, UX MOJIyYeHUE, CBOWCTBA,
IpUMEHEHUE. Ba)kHelllne COoiu IIEJIOYHbIX METAJJIOB, UX 3HAYEHHE B JKUBOU U
HEKHUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHne aroMOB M MOPOCTBIX BEUIECTB IIECTOYHO3EMEJIbHBIX METAJIJIOB.
3aBUCUMOCTh (PU3UYECKUX U XUMHUYECKUX CBOMCTB MIEIOYHO3EMETbHBIX METAIIOB
OT 3apsAlioB siiep uX aToMoB. OKCHUIBI W THUIPOKCUIBI IIEJIOYHO3EMEIbHBIX
METAJUIOB, UX MOJIyYEHHE, CBOMCTBA U NMPUMEHEHNE. BaxkHelre conu meEN0YHO-
3eMEIbHBIX METAJUIOB, X 3HAYEHUE B MPUPOJE U KU3HU YenoBeka. KapOoHatsl u
TUAPOKAPOOHATHI KATBITHSI.
XKéctkocTh BOABI: BpeMeHHass U NocTosAHHAs. CrocoObl ycTpaHEHUsI BPEMEHHOMN
weécTkocTH. CriocoObl yCTpaHEHUsI MOCTOSTHHOM KECTKOCTU. VOHUTEI.
CoenviHeHHsT allOMUHHS B OpUpoje. XHMUYECKHE CBOMCTBA AIIFOMHHUA.
Oco0eHHOCTH OKCHJIa M THAPOKCHUIA aTIOMUHUS Kak aM(OTEPHBIX COCIMHEHUH.

Baxneiinue conu anroMuaus (XJopui, cyiabdar).
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Ocobennoctu ctpoeHusi atoma sxkenesa. JKemeso B mpupojae. Baxkueiimue pybl
wenesza. Oxcunbl u ruapokcuasl skeneza(ll) m xeneza(lll). Conm xeneza(Ill) u
xene3a(lll). OOnapyxeHre HOHOB KAaTHOHOB >Keli€3a B pacTBOpEe. 3HAUCHUE
COCIMHEHNH JKele3a.
Koppo3us xumudeckast ¥ 3JIeKTpOXUMHUUYECKas. 3aluTa METAJJIOB OT KOPPO3HH.
Mertannel B npupoje: B cBOOOJHOM BHUAE U B BUje coenuHeHuil. [lonstue o
Metajuryprud.  Y€prHag u uBetrHas — Metautyprus.  llupomeramnyprus,
TUAPOMETAILTYprus, »3JekTpoMmeTautyprus. Jlomennbsii mnponecc. I[lepepaboTka
Yyr'yHa B CTJIb. DJIEKTPOJIN3 PACILIABOB.
JdemMoHcTpanumn

e B3anMoelCTBUE HATPUS, JIUTUS U KaJIbIMsI C BOJOM.

e [‘opeHue HaTpus, MATHUS U JKEJIE3a B KUCIOPO/IE.

e Bcrbllka TEpMUTHON CMECH.

e BzauMogelicTBHE CMECH MOPOIIKOB CEPBI U KEJE3a, [IMHKA U CEPBI.

e Bi3auMojelCTBUE aAJIIOMUHUS C KMCIOTaMU, IIEJI0YaMHU U BOJIOM.

e B3sanmojelcTBue Kene3a U MEIH C XJIOPOM.

e BzaumojencTBrEe MEAU C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOW M a30THOU

KHUCITOTOM (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOMN).

e (Okpacka INIAMEHHU COCAUHEHUSIMHU IIEJIOYHBIX METAJJIOB.

e Okpacka IUNIAMEHU COCAMHEHUSIMH IIEJIOUYHO3EMENBHBIX METAJLJIOB .

e ['amenune n3BecTH BOJOM.

e [lomyueHne xECTKOM BOABI B3aUMOJECUCTBUEM YIIJIEKUCIOTO C U3BECTKOBOU

BOJIOM.

e VYcTpaHeHHE BPEMEHHOU dKECTKOCTH KUISTYCHUEM U JJOOABKOW COJIBI.

e VYcTpaHeHHE MOCTOSHHOM KECTKOCTH JOOABKOW COJIBI.

e HOHUTHI U TPUHIIUIT UX JEHCTBUS (BUICO(PArMEHT).

e Koutekuus NpUpOIHBIX COEAUHEHUN ATTFOMUHUSA.

e BuzaeodpparMeHTs! u ciaiibl « OKCHU ATFOMUHUS U €r0 MOIU(DUKALIAN.
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o [lomydyenne amMpOTEepHOTO THAPOKCHUIA ATIOMUHHS W HCCICIOBAHUE €T0
CBONCTB.
e Komnekuuss « XMMUYECKHE UCTOYHUKHU TOKAY.
e Pe3ynbTaThl JIUTETBHOTO SKCHEPUMEHTA MO U3YUEHUIO KOPPO3UU CTAIBHBIX
W3JIENINIA B 3aBUCUMOCTH OT YCIJIOBH MPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(Il) Bomopomom.

e BuneodpparmenTs u cnaiasl «Ipon3BoACTBO UyTryHa U CTATI.

e BuzaeodparmenTs! u ciaitapl «M3nenus U3 4yryHa u CTaam.

e BuneodparmenTs! u ciaitpl «I[Ipor3BOCTBO ATFOMUHHUS.
JlaGopaTopHbIe ONbITHI
39. B3aumoseiicTBue xenesa ¢ pactBopoM cyibdara meau(1l).
40. Ilony4yeHue U3BECTKOBOM BOJIBI U ONBITHI C HEH.
41. Ionayuenue ruapoxcuaos xkemeza(ll) u (111).
42.KayecTBEeHHbIE PEAKIIUHA HA KATHOHBI KEe3a.
IIpakTnueckne padoTbl
6. [lony4yeHue keCTKOM BOJBI U CIIOCOOBI €€ YCTpaHEHUS.
7. PelieHue sKCriepUMEHTANIbHBIX 3a71a4 10 TeMe «MeTasiby.

XuMHUS M OKpPYKAOLIAA cpeaa

Crpoenue 3emiu: sSApO, MaHTUS, 3€MHAas Kopa, HUX XUMHUYECKUUA COCTaB.
JIutochepa u e€ xummueckuit coctaB. Munepansl. Pynei. Ocagodnsie TOpOIBIL.
[lonesnpie uckonaeMple. XUMUYECKUN cOCTaB ruapochepbl. XUMHUUYECKUNA COCTaB
aTMoc(epsl.
HNcTouyHuKM XUMHUUYECKOTO 3arpsi3HEHUsi OKpy»Kawmied cpenbl. [oOanbHble
AKOJIOTMUECKHE TMPOOJIEMbl YEJIOBEUECTBA: MAPHUKOBBIM 3P EKT, KHUCIOTHBIE
JIO’KJIU, O30HOBBIC JIBIPbl. MEXKIyHAPOJAHOE COTPYAHHYECTBO B OOJIACTH OXPaHbI
OKpYKaoIIEN Cpelibl OT XUMHUUECKOTO 3arpsSI3HEHUS. «3eJI€HAs XUMUSD.
JdemMoHcTpanuu

e Buneodpparmentsl u cnaiibl «CTpoeHue 3eMiii U €€ XUMUYECKUN COCTaB.

e Komtekuuss MUHEPATIOB ¥ TOPHBIX HOPO/I.
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e Komnekuus «Pynpl MeTaminosy.
e BuneopparmMentsl u cnaiiabpl «l'7100anbHBIE 3KOJOTMYECKHE MTPOOIEMbI
YEJI0BEYECTBAY.

JlaGopaTopHbIe ONbITHI
43. 3y4yeHue rpaHura.

O0o001meHne 3HAHMI 10 XMMHUHM 32 KypC OCHOBHO# IIKO0JbI. [ToaroroBka K

OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY

CrpoeHne aTtomMa B COOTBETCTBUM C IIOJIO)KEHHMEM XHMHYECKOIO DJJIEMEHTA B
Ilepuognueckoid cucreme. CTpOoeHME BEHIECTBA: XUMHUYECKas CBiI3b U
KPUCTAIUNIMYECKUE PEMIETKU. 3aBHUCUMOCTb CBOWCTB OOpa30BaHHBIX AJIEMEHTAMHU
IPOCTHIX BEHIECTB (METAIJIOB, HEMETAJIJIOB, OJaropoJHBIX T'a30B) OT MOJOKECHHUS
aneMeHTOB B llepuomnueckoin cucreme. THUIOJOrMs HEOPTraHUYECKHUX BELIECTB,
JIEJICHHE UX Ha Kjacchl U rpynnsl. [Ipeacrasurenu.
IIpu3sHakn © yClIOBUA NPOTEKAHUA XUMHUYECKMX peaknui. Tunonorus
XUMHUYECKUX PEaKIMid MO pa3IuvYHbIM OCHOBaHHAM. Peakiiuu mMOHHOTO OOMeEHa.
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIUU.

XUMHYECKHE CBOWCTBA MPOCTHIX BEUIECTB. XapPAKTEPHbIE XUMUYECKUE CBOMCTBA
coJieo0pa3yrommuX OKCUIOB, THAPOKCUIOB (OCHOBAHMM, KUCIOT U aM(pPOTEPHBIX

TUAPOKCHUIOB), COJIEH.
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IIpumepHoOe TeMaTH4YeCKOe IJIAHUPOBAaHUE Kypca 8 kiacca

(2 4 B Hegest0, Becero 70 4, u3 HUX 6 U — pe3epBHOE BpeMA)

Homepa OcHoBHOE coepxaHue XapakTepuCcTHKA OCHOBHBIX BU/IOB JAeSITEJIbHOCTH
ypoKoB Tema ypoka . .
ypoKa oOyuyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBUIT)
8 kiace
HavajibHble NOHSITUS M 3aKOHbI XUMHH (20 1)
1 IIpenmer xumuu. | Tena u BemectBa. CBOHCTBA BEIIECTB. JTaJOHHBIC Obvsichamb, UYTO TPEIMETOM  H3yYCHHUS  XHUMHH
Ponp  xumuum B | pusnyecKkue CBOMCTBAa BelIeCcTB. Marepuanabl U | SBISIOTCS BEUIECTBA, UX CBOMCTBA U UX MPEBPAIICHHUS.
JKU3HU YeTIOBEKa MatepuaiioBeienne.  Poab  XuMuM B KHM3HU Pa3znuuams Tena u BemnecTBa, BEIIECTBA U MAaTEPUAIIBIL.
coBpeMeHHOro oomecrBa. OTHoOIIEHHE O00IIecTBa K Yemanasnueamo MIPUYUHHO-CJIEICTBCHHbBIE CBSI3U
XUMHH: XeMopuus u xeMooOous. MEXIy CBOMCTBAMH BEUIECTB U UX MPUMEHEHHEM
JdemoncTpauuu. Komiekius MaTepralioB U U3A€JIUN Xapaxkmepuzoeams TOMOKUTEIBHYI0 U OTPULIATEIBHYIO
U3 HUX. POJIb XUMHUU B KH3HU COBPEMEHHOT'O OOIIECTBA.
JlaGopatopuble onbIThl. 1. O3HakOMJIEHHE C Apeymenmuposams CBOE OTHOUICHHE K XeMOPUIUU U
KOJUIEKIIMEH J1abOpaTOPHOI TOCYIbI xeModoouu.
2 Metoasl u3ydenus | Meroabl uzyuenus xumun. Habmronenue. DxciepuMeHT | Xapakmepuzoeams OCHOBHBIE METO/1bI U3y4EeHUS
XUMUHU MopenupoBanue. Mojenu MarepualibHble U 3HAKOBBIE | €CTECTBEHHO-HAYYHBIX JUCIIUIUIHH.

HJIN CUMBOJIBHBIC.

IIpusooums nipuMepbl MaTEPUATBLHBIX U 3HAKOBBIX HJIN




37

JdemoncTpauuu. Mojenu, ucnonp3yemble Ha ypoOKax
¢usuku, Ouonoruu u reorpapuu.  OOBEMHBIE WU
IIAPOCTEP)KHEBBIE MOJENTH HEKOTOPBIX XHMHUYECKUX

BelecTs. Moaenu KPpUCTATNINYCCKUX peI_HéTOK

CHMBOJIBHBIX MOJIEJICH, UCIIONB3YEeMbIX Ha YPOKaxX (DH3HKH,
Ouonoruu u reorpaduu.
Cobupamp 00bEMHBIE U 1IAPOCTEPIKHEBBIE MOAETU

HCKOTOPBIX XMMHUYCCKUX BCIUICCTB

ArperaTHble

COCTOsIHHA BCIICCTB

l'a3el. XKugkoctu. TEpnpie BemecTtBa. B3anmHbIe

nepexoabl  MEXJy  arperarHpIMH  COCTOSHUSIMH
BEIIECTBA: BO3TOHKAa (CyOinManus) U JecyOsiMmManus,
KOHJEHCAllUsT W HUCHapeHHe, KpUCTAIU3AIUSA |
IUIaBJICHHE.

Jemoncrpanuu. Cobupanue npubopa Ui MOTY4YEHUS
rasa W TpPOBEpPKAa €ro Ha TepMeTHYHOCTh. Bosronka
CyXOoro Ibpaa, HWoJa WIM HadranmuHa. ArperarHble
COCTOsIHHA BOABI.

JlabopaTtopusbie onbIThl. 2. IIpoBepka mpubopa mis

IMOJIy4YCHUA ra30B HA TCPMETUIHOCTD

Paznuuams Tpu arperaTHbIX COCTOSIHUS BEIIIECTBA.
Yemanaenueams B3auMOCBSA3M MEXJy HMMU Ha OCHOBE
B3aMMHBIX ITEPEXOIOB.

Hnnrocmpuposams 3TH IEPEX0/Ibl IPUMEPAMHU.

Habniooams XuMHU4YecKuil 3KCIIEPUMEHT U Oelamb BBIBOJIBI

Ha OCHOBE HaAOII0ICHUI

[IpakTuueckas

pabora 1

3HaKOMCTBO ¢ J1a00paTOpHBIM 000PYI0OBAHUEM.
[IpaBuna TexHUKH OE30MACHOCTH TPU paboTe B
kabuHete xuMuu. Hekoropsle BU bl paloT.
OOHapyxeHue MPOoAYKTOB rOpeHHs napaduHa u

BJIMSAHUC BO3/1yXa HAa TOPCHUC CBCUU

Pabomams ¢ nmaGopaTopHbIM  000OpyAOBaHHEM U

HarpeBaTelbHbIMU ~ IpUOOpaMH B COOTBETCTBUU  C
MpaBUJIAMU TEXHUKHU 0€30MacCHOCTH.

Buvinoaname npocteiilline MaHUIMYISUUU C JJAOOPATOPHBIM
71a60paTOPHBIM

O60py,I[OBaHI/IeM2 C IITaTUBOM, CcO

CIIUPTOBKOU
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JloMarnraui

JKCHepuMeHT 1

Haburoienue 3a ropsiieit cBeqoi
dusnueckue IBICHUS IPU TOPEHUHU CBEYH.
CrpoeHue miaMeHu CBEYH

Bnusnaue BO3J1yXa Ha TOPCHUC CBCUU

Bvinonnsams Ge30macHble B JOMAIIHUX YCIOBHSIX
HKCIEPUMEHTBI, IPOBOAUTH HAOIIOIEHUS 32 TOPEHUEM
CBEUH

Ogopmaame OTUET O MPOJICIAHHON paboTe ¢

HCIIOJIb30BAHUCM PYCCKOI'O A3bIKa U A3bIKa XUMHUU

duznueckue

SIBJICHUA B XUMHHU

dusnueckue sABIeHUI. YHCThIe BeEIeCTBA M CMECH.

l'omorennsile u  rereporenHble  cmecu. Cwmecu

razoo0pasuble, xkuakue U TBEpAble. CrocoObI

pa3zeneHus CMeCe: NEeperoHka, WIM JAUCTHILIALMNS,

OTCTauBaHUC, (I)I/IJ'ILTpOBaHI/IC, KpucTtajjimdauus HJIn

BhIMapuBanue. Xpomarorpadus. IlpumeHenne >THX

CIoco0O0B B JIaOOPAaTOPHOW MPAKTHUKE, HA TTPOU3BOICTBE
U B OBITY.

JdemoncTpanuu. Paznenenue 1Byx HECMEUIMBAOMINXCSA
IIOMOIIIBIO  ACIUTCIBHOU

JKUJIKOCTEN ¢ BOPOHKH.

Huctunmnstop u  ero pabora. YcraHoBKa  Juid

¢unbTpoBanust u e€ pabora. YCTaHOBKa  JUIA

BblMapuBaHusg u e€ pabora. Kosiekuus OBITOBBIX
npubopoB st punmbTpoBaHUS Bo3nyxa. Paznenenue
Kpacsllero BeLIecTBa

diomacTepa ¢ THOMOIIbIO

OymMakHOU XpoMaTorpaduu

Pasnuuams dusznueckue U XUMUYECKHE SBICHUS, YHCTHIC
BELIECTBA U CMECH.

Knaccugpuyuposamo cmecu.

Ilpusooums TIpUMEpPHI CMECEW pa3IMYHOTO arperaTHoro
COCTOSIHHSI.

Yemanasnueams TpUUMHHO-CIENCTBEHHBIE CBSI3U MEXKIY
(bu3MYEeCKUMU CBOMCTBAMHU BEUIECTB CMECH U CITOCOOAMU UX
paszeneHusl.

Paznuuamo ux, onucseleamov u

xapaxkmepuzoeantb IPaKTUYCCKOC 3HAUCHHUC.
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JlabopaTopuble omnbIThl. 3. O3HaKOMJIEHHE C
MHUHEpajlaMH, 00pa3yIOIIMMHU TPaHMUT.
4. IlpuroroBneHHE TeTEPOreHHOM CMECH IOPOLIKOB

CCPBI U KEJIC3a U UX Pa3ACIICHUC

[IpakTnueckas
pabora 2 (aHayor
pabotsr «OuncTka

MIOBApEHHOW COMN»)

AHaIn3 MOYBEI

Pabomams ¢ naGopaTopHbIM  000OpYAOBaHHEM U

HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHU C

[IpaBUJIaMU TEXHUKH O€30I1aCHOCTH.

Bvinonnams  mpoctedimme  npuéMmbl  oOpalieHuss ¢
na0opaToOpHBIM  00OpYIOBAaHHEM: BOPOHKOW, (HIBTPOM,
CIIUPTOBKOM.

Habniooams 3a CBOHCTBAMH BEIICCTB U SBJICHHSIMH,

MNpOUCXOAAIUMHU C BEHICCTBAMMU.

Onucviéamb XUMUYECKUM HOKCHEPUMEHT C IOMOILBIO
pyccKoro (pOAHOro) S3bIKa U A3bIKa XUMHUH.

Jlenamv  BbIBOABI 1O  pe3yjbTaTaMm  IPOBEIEHHOIO
JKCIIEPUMEHTA

AtomHO-
MOJIEKYJISIPHOE
yYEHHE.
XumMudeckue

9JICMCHTBI

XUMHUYECKHUE IEeMEHTBI. ATOMBI U MOJIEKYJIbL. [IpocThie

n CIOXHBIC BCIICCTBA. AJ'IJ'IOTpOHI/I}I Ha IIpuMepe

Kucjiopozaa. OcHOBHEIC ITOJIOXKCHUA aTOMHO-

MOJIEKYJIIPHOTO yUeHHUSI. Honsbl. BemecTBa

MOJICKYJIAPHOIO U HEMOJICKYJIAPHOIO CTPOCHUA.

ObwscHAmMD, YTO TAKOE XUMHYECCKHH DJIEMEHT, aTOM,
MOJIEKYJIa, AJNIOTPOIIUS, UOHBI.

Pasznuuamsb pocThIie U CIIOKHBIE BEIIECTBA, BEIIECTBA
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOT'O CTPOCHHS.

Yemanasnusams MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
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JdemoncTpanumn. Mozenu aioTponHbIX Moaudukauit

yriepoaa u CCphl. HonyquI/Ie O30Ha

COCTaBOM MOJIEKYJ M CBOWCTBAaMH aJUTOTPOITHBIX
Mo M (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIC TIOJIOKEHUSI AaTOMHO-

MOJICKYJIAPHOTO YYCHH A

8-9

3HaKH XUMHUUYECKHUX
3JICMCHTOB.
Ilepnonnueckas
Tabnuna
XAMHUYECKHAX
3JIEMEHTOB

a1 W

Menneneena.

3HaKu (cUMBOJIBI) XUMUYECKUX 3JIEMEHTOB.

Nudopmarus, KOTOpyr0 HeCyT 3HAKM XUMHYECKHX
DTAMONOTUS  HAa3BaHWI

OJICMCHTOB. HCKOTOPLIX

XUMHUYCCKUX 3JICMCHTOB. HepI/IOJ_'[I/I‘-IeCKaSI Ta6J'II/II_[a

XAMHYECKHX 2JIEMEHTOB J. 1. Menneneena:
KOPOTKOIEPUOAHBIA W JUIMHHONEPUOAHBIA BapUaHTHI.
[Tepuonpr u rpynmel. ['1aBHas 1 MOOOYHAST TOATPYTIIIBI

W A- u B-prr[l'[bl. OTtHOocuTeNnbHAs aTOMHas Macca.

Jlemonctpanuu. Iloptperst WM. SI. Bepuemnyca u
. 1. Menneneesa. Koporkoneproanslit u
JUIMHHOIIEPUOAHBIN BapHUaHThI [Tepnonnueckon

cuctemsl [. 1. Menneneera

Haszvieamo u 3anucviéams 3HaKH XUMHYCCKIX DJICMEHTOB.

Xapakmepuzosamwv nH(HOpPMALINIO, KOTOPYIO HECYT 3HAKH

XHUMHUYCCKUX JJIEMEHTOB.

Onucvigams CTPYKTYpPY TaONULBI XUMUYECKHX 3JIEMEHTOB

. . Menaeneena.

Obvacuamo 3TUMOJIOTHUECKHE Hayaia
XUMHYECKUX AJIEMEHTOB M UX OTJAEIbHBIX TPYIIIL.
Paznuuame

BapuaHThl [leprnoguueckon cucremsl [. . Menneneesa

Ha3BaHUH

KOpOTKOHepI/IOI[HHﬁ n I[HHHHOHGpHOI[HBIfI
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10-11 | Xummueckue Xumuueckue ¢opmyinbl. MHaekesl n kodpduunentsl. | Omobpasicams COCTaB BEUIECTB C MOMOIIbI0 XMMHYECKUX
bopmynbl OTHOcuTeNnbHAs MONIEKYIsApHas Macca. MaccoBast 1oy | popMyi.
XHUMHAYECKOTO dJIeMEeHTa B coenuHeHnu. MHpopmanus, | Pasiuuams WHOCKCH 1 KOO PHUIIMESHTHI.
KOTOPYIO HECYT XUMHUUECKUE (POPMYIIbI Haxooums ~ OTHOCUTEIBHYIO  MOJEKYISIPHYIO  Maccy
BEIIECTBA U MAaCCOBYIO JOJK XMMHYECKOIO JJEMEHTa B
COE/IMHEHHH.
Tpancruposams uHpopmaruio, KOTOpPYIO HECYT
XUMUYeCKHe HOopMyIIbl
12-13 | BaneHTHOCTH Banentnocts. CTpykTypHBIE (opMynbl. Xumudeckue | OObAcHAmMb, YTO TAKOE BaJICHTHOCTb.

3JIEMEHTHI C MOCTOSHHON U nepeMeHHoﬁ BaJICHTHOCTBIO.

BeBog  ¢dopmynbl  COeOMHEHHST MO  BaJCHTHOCTH.

OnpeneneHI/Ie BaJICHTHOCTH XHMMHUYCCKOI'o 3JICMCHTA I10

bopmye BEIIECTBA. CocraBnenue Ha3BaHUM
COCMHEHHH, COCTOAIIUX U3 JIBYX XUMHYECKHX
9JIEMEHTOB, [0 BaJEHTHOCTH. 3aKOH IOCTOSHCTBA

COCTaBa BELIECTB.
Jdemoncrpauuu. KoHcTpyupoBaHue

IIapoOCTCPIKHCBBIX Moneneﬁ MOJICKYII

Ilonumams OTpaKeHHE TOPSAIKA COCAMHEHHUS aTOMOB B
MOJICKYJIaX BEIIECTB ITOCPEIACTBOM CTPYKTYPHBIX (DOPMYIL.
COSIUHEHUN  II0

Ymemo cocmaensinisv

bopMyITBI
BAJICHTHOCTH U onpeodesiams BAICHTHOCTh SJIEMEHTA

110 (1)OpMyJ'IC €ro COCAMHCHUA
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14

XUMHYeCKue
peakuu. [IpusHaku
Y YCIIOBHS UX

IMPOTCKAHU

XUMHYECKUE peakiuu. PeareHTol U NpOAyKThl PEAKIUH.

IIpyu3Hakyn XMMHMYECKMX  pEakUui. YCIOBUSA  HX

NpOTEKaHUsT W TpekpaiieHus. Peaknuu ropeHus.
DK30TEPMHUUECKUE U YHAOTEPMUUECKUE PEAKIIUH.
Hemoncrpaunu. Amnmapar Kwunma.  Pasnoxenue
Ouxpomata amMMoHHUA. ['OpeHue cepbl U MarHUeBOi
JICHTBI.
JlaGopaTopHble  ONBITHI. 5. BzaumoneiictBue
pacTBOPOB XJOPHUJIOB M HMOJWJOB Kalaus C PacTBOPOM
HuTpata cepedpa. 6. [Tonydyenune runpoxcuaa meau(Il) u
€ro B3aUMOJICMICTBHE C CEPHOU KHUCIIOTOM.

7. B3aumopeicTBre pacTBOpa COJbl ¢ KUCIOTOU

Xapaxmepuzoéambs XUMAYECKYIO PEAKLIUIO U €€
YYaCTHUKOB (PEeareHThbl U MPOYKThI PEaKIUH).
Onucviéams TPU3HAKYU U YCIOBHS TEUEHUS] XUMUYECKUX
peakuuii.
Pasnuuams  dK30TEpMHMYECKHME U OHAOTCPMUYECKUE
peaxkuuu.
Coomnocums peaklMM TOPEHUs U 3K30TEpPMUYECKHE
peaxkuuu.

Habnwoams n onucviéams XUMHUYECKHH SKCIEPHUMEHT C

MOMOIIIBbIO PYCCKOTO (POHOI0) SI3bIKA U SI3bIKA XUMUU

15-16

3aKOH COXpaHEHMUSI
MAacCHI BEIIECTB.
XUMHUYIecKre

YpaBHCHUA

3aKOH COXpaHEHUS MAacCChl BEIIECTB. XHMHUYECKHE

YpaBHCHUA. CocraBiieHHe XUMHWYECKUX ypaBHeHHﬁ.

Nudopmarius, KOTOpyro HeCET XUMUIECKOE ypaBHEHUE.
Hemoncrpauuu. [Toptperst M. B. JlIomoHnocoBa u A. JI.

JlaBya3ne. I'openue OnbITHI,

docdopa.
WUTIOCTPUPYIOIIHE 3aKOH COXPAHEHHSI MAaCChl BELIECTB.

JlaGopaTtopubie ombIThl. 8. IlpoBepka 3akoHa

COXpAaHCHHA MAacCChbI BCIIICCTB Ha IIpUMEPE

B3aUMOJIEUCTBUS MmIEM0oUM M Kuciaotel. 9. IlpoBepka

Dopmynuposams 3aKOH COXPAHEHHS MAaCChI BEIIECTB.
Cocmaensime Ha €r0 OCHOBE XUMHUYECKUE YPABHEHUSI.
Tpancruposams MH(POPMAIHIO, KOTOPYIO HECYT
XHUMHUYECKHE YPAaBHCHUS.

DKCNEPUMEHTAIBHO nOOMEepHcOams CIIPaBeUIMBOCTh

3dKOHa COXpPaHCHUA MaCChbl BCHICCTB
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3aKOHa COXpaHCHHA MACChbl BCHICCTB Ha IMIPHUMEPE

B3aumoeiicTBus ménoun u comu xemnesa(lll)

17-18

THITBI XMMHYECKHUX

peakuui

Knaccudukanus XMMHUECKUX peaklUuid MO COCTaBy U
YHUCIy PEareHTOB W MPOMYKTOB. THIBI XUMHUYECKUX
peaknuii.  Peakuuu ~ coemuHeHUWs,  pa3lokKeHUS,
3amelenus 1 oomena. Karanuzaropsl U Karanus.
Hemoncrpanuu. I'openue d¢ocdopa, pacTBopeHHe
NpOJAyKTa TOpEHHUs B BOAE UM  HUCCIEJOBaHUE
MOJIYYEHHOI'0 pacTBOpa JIakMycoM.  B3aumoneiictBue
COJITHOM KHMCIIOTHI ¢ LHUHKOM. [lomydyenue rumpokcuna
meau(ll) u ero pasnoxxenue Mpu HarpeBaHMH.
JlabopaTopubie onbiThl. 10. Pa3znoxenue nepokcuia
BOJIOPO/Ia ¢ TTOMOIILI0 okcHa Maprania(lV).

11. 3amemeHue xene30M MeIu B METHOM KYIOpOcCe.

Knaccugpuyuposams xuMudeckue peakiuud TO TPHU3HAKY
YHCJIA U COCTaBa PEAareHTOB U IIPOILYKTOB.
Xapakmepuzoeams pONb Karaauzaropa B MPOTEKaHUU
XUMHUYECKON PEaKLIHHU.

Habnooams u onucviéams XUMHYECKUN DSKCIEPUMEHT C

MOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3BIKA XUMUU

19

[ToBTOpEHUE 1
0000IIICHHUE TEMBI.
ITonroroska k
KOHTPOJIbHOU

pabore

TCCTHPOBaHHC, PEIICHUEC 3a1a4 U BBIIIOJIHCHUEC

YIPAKHEHHUH 110 TEME
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20 Kontponbhas pabora 1 «HavanpHble MOHATHS U 3aKOHBI XUMUN»
Baskneiimue npeacTaBuTe/ M Heopranudeckux seuiectTs. KosmmuecrseHHble OTHOMIEHUsS! B Xumuu (18 1)
21 Bosnyx u ero CocraB Bo3yxa. Xapaxmepuzoeams 00bEMHYIO IO KOMIIOHEHTA TAKOM
COCTaB [TonsTue 06 00bEMHOI J1071€ () KOMITOHEHTA IIPUPOIHON ra30BOM CMECH, KaK BO3IYX, H pAcCCUUmvléamy

IPUPOJIHON ra30BOM CMECH - BO3IyXa e€ 1o 00bEMY 3TOM CMECH.
Pacyer 06b€Ma KOMIIOHEHTA Ta30BOM CMECH T10 €T0 Onucvléams 0OLEMHBIA COCTaB aTMOCHEPHOrO BO31yXa U
00bEMHOM J10J1€ U HA00OPOT. NOHUMAamb 3HAYEHHUE ITOCTOSHCTBA 3TOr0 COCTaBa JUIs
JdemoncTpanun. OnpeneneHue coaepKanns KUciopoaa | 340pOBbs
B BO3JIyX€.

22 Kucnopon Kucnopon. O3on. [Tonyuenue kucnopona. Cobupanue | Xapakmepuzoeams 030H, KaK JIFIOTPOIMHYIO MOIU(UKALIUIO

U pacro3HaBaHUe KUCIIOpoaa. XUMHUYECKHE CBONCTBA
KHCJIOPOJia: B3aUMOJEHCTBUE C METAJUIAMH,
HEMETAJUIAMU U CIIOKHBIMU BeriecTBaMu. [lpumenenue
kuciopona. KpyroBopor kucnopozaa B mpupoze.
HemoncTpaunu. [Tonyyenue kuciopoaa pa3noKeHHEM
NepMaHraHata Kajaus ¥ MepoKCHa BOAOPOa.
CoOupaHuie METOI0M BBITECHEHUS BO3/lyXa U BOJbI.
PacniosnaBanue kuciopoza. I'openre Maraus, xeinesa,

yrIIs, cephl U hocdopa B KHUCIOpojIe

KHCJIOpO/Ia.

Onucvieames ~ QU3NYECKHE U XUMHUYECKHE CBOWCTBA,
MOJlyY€HUE U NPUMEHEHHE KHCIOpOoJa C UCIOJIb30BAHUEM
pycckoro (pOAHOrO) SI3bIKa U A3bIKa XUMHUH.

Ycmanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXAY

(I)I/ISI/I‘IGCKI/IMI/I CBOMCTBAMH KHucJjopoaga u crocodaMu ero

coOupaHus.
Ilposooums, Habmooams W ONUCHIGAMb XUMUYECKUN
IKCIIEPUMECHT 110 MOJTyYEHUIO, COOMPAHUIO 51

paclioO3HaBaHUIO  KHUCJIOpOda C CO6J'IIO,Z[€HI/I6M IIpaBUI

TEXHUKHU OE€30I1aCHOCTH
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23 [IpakTruueckas [Tomyuyenue, cobupanue u pacro3HaBaHUE KACIOpoaa Pabomams ¢ maGoparopHbiM  O0OpyAOBaHHEM U
pabora 3 HarpeBaTelbHBIMM ~ NpUOOpaMM B COOTBETCTBUH  C

MIpaBUJIaMU TEXHUKH O€30MaCHOCTH.
Bvinonnams  mpoctedimme  npuéMmbel  oOpamieHuss ¢
1ab0paToOpHEIM O00OPYIOBaHUEM: COOMpaTh TPHOOp IS
MOJY4YEeHUsl Ta30B, IPOBEPATh €ro Ha I'ePMETUYHOCTb U
MCIIOJIB30BaTh JJISl TIOTYUYEHHUS KUCIOpOa.
Cobupamp KUCIOPOJ METOJOM BBITECHEHHUS BO3JyXa U
PAacno3nHasams €ro.
Habniwooams 3a CBOWCTBAMH BEIIECTB U SBICHUSIMU,
MPOUCXOSIINMMU C BEIIECTBAMHU.
Onucvligamb ~ XUMUYECKMH 3KCIIEPUMEHT C  IOMOLIbIO
€CTECTBEHHOI0 (PyCCKOrO MJIM POJHOr0) s3bIKa M SI3bIKa
XUMUH.
Cocmasnsame  OT4ET 1O pe3ynbTaTaM IPOBEAECHHOIO
HKCIIEpUMEHTA

24 Oxcunppl Oxcuypl. O6pa3oBaHne Ha3BaHUN OKCHIIOB MO UX Buvioenamu cyliecTBeHHbIE TPU3HAKU OKCHJIOB.

¢dopmynam. Cocraprienue GopMy OKCHIOB O UX
Ha3BaHUsM. [IpeacTaBuTeN OKCHIOB: BOJA U
YTJIEKUCIIBIN ra3, HeraméHasi U3BeCTb.

Jdemoncrpauuu. Komiekus okcu0B

/Jlasamb Ha3BaHUS OKCUIOB 10 UX (HOPMYIIaM.
Cocmagname GOPMYIIBI OKCUIOB 110 UX HA3BAHUSM.
Xapaxmepuzoéams TaKUX NPEICTABUTENCH OKCUIOB, Kak

BO/JIa, YTJIEKUCIIBIN T'a3 U HETalIEHasi U3BECTh
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JlabopaTopublii onbIT. 12. [loMmyTHEHHE U3BECTKOBOM

BOJEGI ITPU MPOITYCKAaHHUU YIIJICKHUCJIOTO Ira3a

25 Bonopon Bonopoa B mpupone. Pu3nyueckue 1 XuMHUECKUE Xapakmepuzoeams COCTaB MOJIEKYJbl, (Qu3nUeckue u
CBOICTBa BOAOPO/IA, €T0 MOJTyYeHHE U IPUMEHEHHE. XMMHUYECKHE CBOWCTBa, MOJIy4YeHHE M  IpPHUMEHEHHE
Jemonctpanuu. [Tonydenue, cobupanue u BOJIOpPO/IA.
pacro3HaBaHue Bojiopozaa. I'openue Bogopona. Yemanaenueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEX]Y
BzaumoneiictBue Bomopona ¢ okcugom meau(ll). (bU3UYECKUMH CBOMCTBAMH U CIOCOOAMU  COOMpaHUs
JlaGopaTopHblii ONBIT. BOJIOPOJIa, MEXAY XHUMHYECKMMM CBOMCTBAMU M €ro
13. Ilonyuyenue Bogopo/ia B3aUMOACHCTBUEM LIUHKA U MIPUMEHEHHEM.
COJITHOM KHUCJIOTHI Ilposooums, Habnodams W ONUCHIGAMb XUMUYECKUN
HKCHIEPUMEHT o MOJTyYCHHUIO, COOMpaHHIO u
pacrlo3HaBaHHUIO BOJOPOJAa C  COOJIOJEHUEM  TMPaBUI
TEXHUKHU 0€30I1aCHOCTH.
26 | IIpakTuyeckas [Tonyuyenue, cobupanue 1 pacro3HaBaHUe BOJIOpOJa Pabomams ¢ naGopaTopHbIM  0OOpYyJOBaHHEM U
pabora 4. HarpeBaTelbHbIMU ~ NpUOOpaMH B COOTBETCTBUU  C

MPaBUJIAMU TEXHUKHU 0€30M1aCHOCTH.

Bvinonnams  mpocTedmme  mpueMbl  OOpamieHus ¢
nabopaTopHbIM 000py/IOBaHHEM: coOHMpaTh MpuOOp s
MOJYy4YCHUsI Ta30B, MPOBEPATh €ro Ha TePMETUYHOCTh H
MCIOJIb30BaTh JUISl TOJTYyYEHHsI BOOPO/A.

Cobupams BOAOPOJ METOAOM BBITECHEHHUS BO3AyXa U
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pacno3Hasams €ro.

Habniooams 3a CcBONCTBAMHM BEIIECTB U SBICHUSIMH,
MIPOUCXO/ISIIIIUMHU C BEIIECTBAMHU.

Onucvleamb ~XAMHUYECKHM 3KCHEPUMEHT C IOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO WJIM POJIHOrO) sI3bIKa U SI3bIKa
XUMHH.

Cocmasnsame  OTYET TO pe3ylbTaTaM IPOBEICHHOTO

OKCIICpUMCHTA

27

Kucnotrsr

Kucnotsl, ux coctaB u knaccupukanus. MHIIKaTOPHI.
Tabnuua pactBopumoctu. CossiHasi U CepHasi KUCIOTHI,
UX CBOICTBA U IPUMEHEHHE

Jemoncrpaumnu. Komiekuns MUHEPATbHBIX KHCIIOT.
[IpaBusio paz0aBieHus cepoil KUCIOTHI.
JlabopaTopHBbIii ONBIT.

14. Pacrio3HaBaHue KHUCIIOT HHAUKATOpaMHU.

Ananusuposams cOCTaB KUCIOT.

Pacnosnasams KucnoTsl ¢ IOMOILBIO HHIUKATOPOB.
Xapakmepuzoeams TpeNCTaBUTENEH KHUCIOT: CONSHYI H
CEpHYIO.

Ymems xapaktepuzoBaTh pacTBOPUMOCTb COEIUHEHUH C
MTOMOIIIbIO TaOIHIIBI PACTBOPUMOCTH.

Yemanaenueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEX]Y
CBOICTBAMHU COJITHOM U CEPHOM KHUCJIOT M 00JACTSIMH HX
IPUMEHEHHUS.

Ocosnasams ~ HEOOXOIUMOCTh  COONIIOJCHHSI  TPaBUII

TEXHUKHU 0€30IaCHOCTHU Ipu pa60Te C KHUCJIOTaMH.
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28 Conu Conu, ux coctaB u HazBaHus. PactBopuMocts coneld B | Xapakmepuzoeams cond  Kak TOPOAYKTHl  3aMELICHUS
Bojie. [IpencraBurenu comiei: XJopua HaTpHsl, KapOoHAT | BOAOPOAA B KUCIOTE Ha METaJl.
HaTpus, pochar Kabus. 3anucvieams GopmMyBl CONEN IO BAJIGHTHOCTH.
JdemoncTpaumu. Komneknust  coneit. Tabnuua | Hassieams conu no Ggopmynam.
PacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEN B BOJIE Hcnonvsosams TabIuILy pacTBOPUMOCTHU TUIs
XapaKTepUCTUKU CBOMCTB COJIEH.
1Iposooums pacuéTsl 10 HopMysIaM coiei
29 | KomuuecTtBO [Tocrosnnas ABoraapo. KonnuectBo BemiectBa. Momnb. | O6vsacusams, 4YTO Takoe KOJIMYECTBO BEIECTBA, MOIb,
BELIECTBA Momnsipaasi Macca. KparHbple eauHHIBI W3MEpEHUs | IOCTOSHHAsE ABOTaJpo, MOJISIpHAs Macca.
KOJIMYEeCTBa BELIECTBA — MWIUIUMOIb U KWUJIOMONb, | Pewams  3agaun ¢ HUCHOJIb30BaHWEM  IOHSATHI
MHIJUTEMOJISIPHAS. M KHJIOMOJISIPHASE MACChI BEIIECTBA. «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Maccay, «IIOCTOSHHAs
Pacyetrsl ¢ wucmonb30BaHHEM TOHSATHUH «KOMUYECTBO | ABOTraapo
BEIIECTBA»,  «MOJSpHAs  Macca»,  «IOCTOSHHAas
ABorazipo».
JlemoncTpanuu. Hekotopbie MeTaiibl, HEMETALIBI H
COEIMHEHHS KOJTMYECTBOM BellecTBa B 1 MOJb
31 | MonsipHblii 00BeM 3akoH ABoragpo. MomspHblii 00beM Ta3000pa3HbIX | OObsicHAmMb, YTO TaKOe MOJSPHBIA 00BEM  Ta3oB,

ra3000pa3HbIX

BCIICCTB

BCIICCTB. OtHOcUTeNbHAA IUIOTHOCTH OJHOI'0 rasa 1o
JPyromy.
KpaTHBIC CAWHUIBI U3MCPCHUSA — MI/IJ'IJ'II/IMOJ'IHpHIﬂﬁ u

KUJIOMOJIIPHBIA 00bEMBI ra3000pa3HbIX BEIIECTB.

HOPMAJIbHBIC YCJIOBUA.
Pewams 3amaun ¢ UCIOIB30BAaHUEM IIOHATHH «KOJIHMYECTBO
BCHICCTBA», «KMOJIAAPHAA Maccay, ((MOJ'IHpHBIﬁ 00BEM ra3oB),

«MOCTOSIHHAsA ABOTaApoO».
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Pacuyétel ¢ HCHOOJB30BAaHUEM IIOHITUH «KOJIUYECTBO
BEIIECTBA», «MOJISIpHAsE Macca», «MOISPHBIA 00beM

ra3oBy, «IIOCTOSTHHAsT ABOTaIpoy.

JemoncTpanuu.  Monens  MoisipHOro  o0bema
ra3000pa3HbIX BEIIECTB
32-33 | Pacuérel o Pacuersl ¢ HCHOIB30BAHHMEM MOHATHH «KOJIUYECTBO Xapaxmepuzosamu KOJIMYECTBEHHYIO CTOPOHY

XUMHAYECKUM BELIECTBA», «MOJISIpHAsE Macca», «MOJSPHBIA O0BEM | XUMUUECKUX OOBEKTOB U ITPOLECCOB.

YpaBHEHUSIM ra3oB», «UUCIIO0 ABOTaapo» Pewams  3ajaum ¢ UCHOJB30BAHHWEM  TMOHATHH
«KOJMYECTBO BEILECTBA», «MOJISIpPHAsl Macca», «MOJISPHBIN
00bEM TazoB», «IIOCTOSIHHAsE ABOraipo»

34 | Boga. OcHOoBaHuA l'uppocpepa.  KpyroBopor Boabpl B mpupope. | O0vsicHamb, 4YTO  TAaKOE€  «OCHOBAHMS»,  «IIEJIOUN»,
dusnueckue M XMMHYECKME  CBOMCTBAa  BOJBI: | «KaUECTBEHHAs PEAKLIUA», «UHIUKATODPY.

B3aNMOJICHCTBHE C OKCHIaMHU.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTb OCHOBaHWI B
BoZie. MI3MEeHEHUE OKpACKH WHIMKATOPOB B IEJIIOYHOMN
cpene. [lpencraBurenu menoyei: rTUAPOKCUABI HATPUS,
KaJIvud U KAJIBI[USL.

OCHOBAHUM.

JdemoHcTpanuu. Konnexnus

JlabopaTopuble onbIT. 15. H3MeHeHue OKpacku

WHUKATOPOB B IIIEJIOYHOM cpeie.

Knaccugpuyuposams ocHOBaHUS 110 PACTBOPUMOCTH B BOJIE.
Onpedenamp IPUHAUIEKHOCTH HEOPTaHUUECKUX BEILECTB K
KJIaCCy OCHOBaHM 10 (hopmyIe.

Xapaxmepuszosams CBOWCTBA OTHENBHBIX IPEIACTaBUTEIEH
OCHOBAHMII.

Hcnonvzo6ams TabIUIy paCTBOPUMOCTH IJISl ONpPEIeTICHUS

pacTBOPUMOCTH OCHOBAHHUI.
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35 PactBopbLI. PactBoputens u pacTtBopEHHOE BemiecTBO. PacTBOpBL. | OOwscHamb, U4TO TaKOE «MaccoBas IOJII PACTBOPEHHOTO
MaccoBas noist | PactBopenue. I'mppartsl. MaccoBas JI0Ns | BEILIECTBAY.
pacTBOPEHHOT O pacTBopéHHOro BemiecTBa. Pacu€rel, cBsi3aHHbIE C | Yemanaeiueams ~— aHamoruu ¢ OOBEMHOM  moieid
BCIISCTBA HCIOJIb30BaHUEM IMOHATHS «MaccoBas JIOJI | KOMIIOHEHTOB T'a30BOI cMecH
pacTBOPEHHOT O BEILIECTBAY. Pewiams 3agaun ¢ UCHOJIB30BAHHEM IOHATHH «MaccoBas
JlaGopatopubiii  ombIT. 16. O3HakomyieHME C | 0 DJEMEHTa B BEHIECTBE», «MaccoBas  JIOJIs
npernaparaMd JIOMalTHEH WM HIKOJIBHOM amnTeuKd — | PAaCTBOPEHHOIO BCIICCTBAY, «o0BbeMHas JIOJIS
pacTBOpaMH  I€pOKCHAA  BOJOPOJA, CIIUPTOBOM | Ta3000pa3HOrO BELIESCTBAY
HACTOMKHU MO/1a ¥ HAIIATBIPHOTO CIIUPTA
36 [IpakTrueckas [IpurotoBneHnne pacTBOpoB coieid ¢ uX 3anaHHOU | Pabomams ¢  mabopaTOpHbIM  00OpYIAOBaHHEM U
pabora 5 MacCOBOM J10JIeH HarpeBaTelbHbIMU ~ IpUOOpaMH B COOTBETCTBUU  C

IIpaBUJIaMU TCXHUKHU 0e30IMacHOCTH.

Bevinonnams  mpoctedimme  mpueMbl  oOpamieHuss ¢
1a00paTOpHBIM O00OPYAOBAaHHEM: C MEPHBIM LIMJIUHAPOM, C
BECaMHU.
Habniwooams 3a CBONCTBAMU BELIECTB U SBJICHUSMU,
MIPOUCXOSIINMU C BEIIECTBAMHU.

Onucvigamb HKCIEPUMEHT C IIOMOILBIO €CTECTBEHHOIO
(pycckoro WM pOXHOrO) S3bIKA W S3bIKA XMMHH.
Cocmagnsame OTYETHI IO PE3YNbTAaTaM IIPOBEJAECHHOIO

JKCIIEPUMEHTA




51

l'omosums pacTBOpPHl C ONPEACIICHHON MacCOBOW HOJEH

PpacTBOPCHHOI'O BEHIECTBA

JloMarHuit BrIpamuBanue KpUCTAUIOB aTIOMOKAIHEBBIX KBAaCIOB | Buinonnsams G€30MacHBIE B JOMAIIHUAX YCIOBHSIX
SKCTICPUMEHT 2 WJIM MEJTHOT'O KyTopoca AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHHS 32 POCTOM
KPHUCTAJIOB.

Oghopmnsime OTUET O MPOACTAHHOMN padoTe C

HCIOJIb30BAHUCM PYCCKOI'O A3bIKa U A3bIKa XUMHUUN

37 O06o0menre u cucTeMaTH3alus 3HaHU| 110 Teme «BaxHele npecTaBUTeNn HeopraHnIecKnux BeniecTB. KonnmuecTBeHHbIe OTHOIIIEHUS B
XUMUU»
38 KonTtponbHas pabora no teme «BaxHeiiiue npeacraBuTeNn Heopranndeckux BemiectB. KoiamuecTBeHHbIE OTHOIICHUS] B XUMU
OcHOBHBIE KJIACChl HEOPraHuYecKkux coequHenui (10 4)
39 Oxcunppl: O6o0meHne ceeieHnit 00 okcuiax, ux kiaaccupukanuu, | O6vAcHAmMb, YTO TaKoe HECOIeo0paszyroIue OKCHIBI,

KJ'IaCCI/I(l)I/IKaHI/Iﬂ M | Ha3BaHUAX M cBoMcTBaX. CIOCOOBI IIOJTYYCHHUA OKCHUJIOB coneo6pasy}onme OKCHbI, OCHOBHBIC OKCHIbI, KHCJIOTHBIC

CBOMCTBA JlabopaTopHBIe ONBITHI. OKCH/JIBIL.
17. B3aumoeiicTBrue OKCHAa KaJIbIHI C BOLOM. Xapaxmepuszosamo oo1mme XUMHUYECKHE CBOHCTBA
18. ITomyTHEHHE U3BECTKOBOW BOBI CONeo0pa3yIomuX OKCUIOB (KHCIOTHBIX U OCHOBHBIX)

Cocmasnameb ypaBHEHHS PEAKIMH C y4acTHEM OKCHJIOB.
Habniooams v onucvleams peakiiuy ¢ y4aCTHEM OKCHJIIOB C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 HITM POIAHOIO) SI3bIKA U

SA3bIKa XMMHH.
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1] pO6 00umo OIIBITHI, MOATBCPKAAOIINEC XHUMHUYCCKUC

CBOMCTBAa OKCHAOB C CO6J'IIOI[€HI/I6M npaBHUJI TEXHUKU

0e3omacHOCTH
40 OcHoBaHus: OcHoBaHus1, UX KiIaccuUKaIys, Ha3BaHUs U cBoicTBa. | Cocmaenams ypaBHEHUS PEakIfil ¢ y4acTHEM OCHOBAaHUH.
kinaccudukanus U | BzaumopelicTBue ¢ KUCIOTaMH, KUCIOTHBIMU OKcUaamu | Habarooams M onucvléams peakliui C y4aCcTHEM KHUCJIOT C
CBOHCTBa U consiMu. PaznokeHHe HEpacTBOPHMBIX OCHOBAHMHU. | IIOMOIIBIO €CTECTBEHHOrO (PYCCKOIO MIIM POAHOrO) S3bIKa U
Crnioco0ObI oTy4yeHus: OCHOBAaHUH. SI3bIKA XUMUH.
JlaGopaTopHble onbIThl. 19. Peakuus Helrpanuzauuu. | [[pogooums  ONBITHI,  MOATBEPKAAIOUINE  XUMUYECKHE
20. Ilomysenme rtumpokcuaa wmeau(ll) w  ero | cBolicTBa OCHOBaHWN, C COOJIOJIEHUEM TMPABHII TEXHUKH
B3auMojieiictBue ¢  kucnotod. 21. Pasnoxenue | 6e3omacHOCTH
rugpokcuaa meau(ll) mpu HarpeBaHuy.
41-42 | Kucnorsr: Kucnorel, ux knaccudukanuss u HazBanus. OOmwme | Xapakmepuzosams 00IE XUMUIECKUE CBOWCTBA KUCIIOT
KJaccupUKanus U | XUMUYECKHEe cBoWcTBa  KuchnoT. BiaumopeiictBue | Cocmagnams ypaBHEHUS pEaKLUMd € Y4aCTHEM KHCIOT.
CBOHCTBa KUCIOT C MeTaulaMd. OJEKTPOXUMUYECKH psa | Habaooams n onucviéams peakuuu ¢ ydacTHEM KHUCIOT C

HanpsOKeHUM  MeTauioB. B3zamMopelcTBUE KHUCIOT C

OKCHUJAaMH METaJIOB. Bj3aumMonelcTBue KHUCIOT C
OCHOBaHUSIMHU — peaxknus HEUTpaIu3aluu.
BzanmopeiictBue kucnor ¢ comsamu.  [lomydyeHue

OECKHUCIOPOAHBIX U KUCIOPOJICOAEPIKALIUX KUCIIOT.
JlabopaTopHble onbIThl. 22. B3auMozeiicTBue KucCioT

¢ MeTtautaMu. 23. B3zauMmonencTere KUCIOT C COIIMU

MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIH POJAHOTO) SI3bIKA U
A3bIKA XUMUH.
Ilpo6ooums  OTIBITHI,

MOATBCPKAAOIITNEC XHUMHYCCKUC

CBOWCTBA KHUCJIOT, C COOJIOJEHHUEM IIpaBWJI TEXHUKU

0e30IacHOCTH
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43-44 | Conu: Coimn, HX KJaccuuxarus i CBOICTBA. | PasnmnuaTh TOHATHS «CPEIHUE COIM», «KHUCIBIE COJINY,
knaccudukanus U | BzaumopelictBue coneil ¢ MeTamiaMH, OCOOCHHOCTH | «OCHOBHBIE COJIH.
CBONCTBA 3THUX peakiuii. B3anmonencTBre conen ¢ CONsIMU. XapakTepu3oBaTh OOIIME XUMUYECKHE CBOMCTBA COJICH.
JlabopaTopubie onbIThl. 24. OsnakomiieHue c | Cocmasnsimes ypaBHEHUS PEaKLUUW C y4aCTHEM COJIEH.
KoJutekiuen coneit. 25. BzaumonelictBue cynbdara | Habarooams M onucvléams PEAKIUU C YYaCTHEM COJIEH C
memu(ll) ¢ »xenesom. 26. BzaumopeicTBHE CONied C | MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POIHOIO) SI3bIKA H
COJISIMH. SI3BIKA XUMUH.
1Iposooums  ONBITHL, TMOATBEPXKIAIOUINE XUMUYECKUE
CBOMCTBa coNeil ¢ COONIOJEHHEM TpaBUI TEXHUKU
0e30macHOCTH
45 ['eHerndeckasi cBsi3b | ['eHeTMUeckne  psAAbl  MeTaula W HEMeTauia. | Xapaxmepuzoeams TOHATHE «TCHETHUSCKUAN PSI».
MEXIy  Kiaccamu | ['eHeTHYeckas CBSI3b MEXIY KJacCaMH HEOPraHWYeCKuX | Manrocmpuposams TEHETUYECKYI0 B3aUMOCBS3b MEXKIY
HEOPTaHUYECKUX BCIIICCTB. BEIIIECTBAMH:
BEIIECTB JlaGopaTopHble onbIThl. 27. I'eHeTHUeckas CBS3b Ha | MPOCTOE BEIIECTBO — OKCUJ — TUIAPOKCU] — COJb.
puMepe COeTMHEHUH MeIn 3anucviéamv  ypaBHEHHS PEAKLUUH, COOTBETCTBYIOIIUX
MOCTIE0BATEIHLHOCTH («1emouke») MIpeBpaleHU I
HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB.
46 [IpakTruueckas Pemienue skciepuMeHTANBHBIX 33124 Ymemsv obpamatecs ¢ mabopaTOpHBIM O0OPYIOBAHHEM H
pabota 6 HarpeBaTeNbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C

[IpaBUJIaMU TEXHUKH O€30MaCHOCTH.
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Pacnosnasams HEeKOTOpblE AaHUOHBI M KATHOHBI.
Habniwooams cBOWUCTBaA 3JIEKTPOIUTOB M MPOMCXOISAIINX C
HHUMU SIBJICHUU.
Habniwooams W onuceigams  peakUud C€  y4acTHEM
AJIEKTPOJIUTOB C IOMOIIBI0 €CTECTBEHHOI'0 (PYCCKOro WU
POAHOrO0) SA3bIKA U A3bIKA XUMHH.

Dopmynuposamb BBIBOJBI 10 PE3yJIbTaTaM IPOBEIEHHOIO

SKCIIEPUMEHTA
47 O06o01IeHre U cucTeMaTH3alus 3HaHu| 1o TeMe «OCHOBHBIC KJIACChl HECOPTAHUYECKUX COSTMHCHUI
48 KonTtponbsHas padora 1o reme «OCHOBHBIE KJIACCHI HEOPTaHUIECKUX COCTUHECHUI
Iepuonnuecknii 3axon u Ilepuoanyeckasi cucrema xumudeckux jiemenToB JI. . MenaesieeBa n crpoenue aroma (8 1)
EcrecTBeHHbIE EcrecTBeHHbIE ceMeiicTBa XHMHUYECKHX 3JEMEHTOB: | OObsAcHAmMb TPU3HAKY, MTO3BOJISIOMINE O0bEAUHATH TPYIIIBI
49 cemeiicTBa HIEJIOYHBIE U I11€JI0YHO3EMENbHBIE METaJUIbl, TaJIOTEHBl, | XHMUYECKHUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
XUMUYECKUX uHepTHBIE (O1aropojHble) Tra3bl. AmdorepHOCTb. | Packpbiéams XUMUYECKUI CMBICH (3THUMOJIOTHIO) Ha3BaHUI
3JIEMEHTOB. AmpoTepHble OKCHABI U TUIAPOKCUABL. KOMIIJIEKCHBIE | €CTECTBEHHBIX CEMENUCTB
AmdorepHOCTh COJIH. Apaymenmupoeams OTHOCUTEIBHOCTb HAa3BAHUS «MHEPTHBIE
JlabopaTopHbie ONBITHI. 28. [Tonmydenwue | ra3npb»
aMmQOTepHOro THUAPOKCHIA M HccienoBaHue ero | O6vacuams, UYTO Takoe «aM(oTepHble COEIMHEHUS.
CBOWCTB. Habnwooams n onuceieams peakiuii MEXaIy BEIIECTBAMU C

MTOMOIIIBIO PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XMMHH.
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Xapakmepuzoeamv JBOWUCTBEHHBIN XapakTepe CBOMCTB
aM(OTEepHBIX OKCHI0B U I'MIPOKCHIOB.

1Ipo6oOumsb ONBITHl MO TONYYEHUIO U TMOATBEPKICHUIO

XMMUYECKUX  CBOMCTB  aM(pOTEpPHBIX  OKCHJIOB U
THAPOKCUIOB € COONIOACHHWEM  MpaBWJI  TEXHUKHU
0e30MacHoCTH.
50 OTkpsITHE Otkpeitue JI. W. MenneneessiM  Ilepuoauueckoro | Paznuuams eCTECTBEHHYIO U UCKYCCTBEHHYIO
J. . MenzeneeBbIM | 3akoHa M co3faHue uM Ilepuoguueckoi CUCTEMBI | KIacCH(PHUKALINU.
[Tepuoanueckoro XUMHYECKUX 3JIEMEHTOB. Apaymenmuposamsv oTHeceHue Ilepuoauueckoro 3akoHa K
3aKOHa JdemoncTpanuu.  Pasznuunsle  ¢opmbel  TalnMil | €eCTECTBEHHOH Kilaccu(UKaLuu.
NepPUOANYECKON CUCTEMBI. MogenupoBanue | Mooenuposams XUMAYECKHE 3aKOHOMEPHOCTH C
HOCTPOEHUS [Tepuonuueckoit CHCTEMBI | BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U
. . Menneneesa MPEJCTABICHUEM HX B IIPOCTPAHCTBEHHO-TPA(QUICCKON HITH
3HAaKOBO-CUMBOJIMYECKOU (opme
51 OcHoBHble cBeieHUs | ATOMBI  Kak (opMma CyIIECTBOBaHHUS XUMHUYECKUX O0vacHAMb, UTO TAKOE «IIPOTOH», KHEUTPOHY,

O CTPOCHHUH aATOMOB.

91eMeHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHMM aTOMOB.
Jloka3zaTenbcTBa CIOXKHOCTU CTPOEHUSI aTOMOB. OTBITHI
Pesepdopna. [InanerapHas Mozenb CTPOCHHS aTOMa.

CoctaB  aTOMHBIX  siiep: IPOTOHbI, HEHUTPOHBI.

OTHOcHUTENBHAsT aTOMHAsT Macca. B3auMoCBSI3hL TTOHATHI

«IIPOTOH», «HCﬁTpOH», «OTHOCHUTCIIbHAasA aTOMHas

(OQIEKTPOH», «XUMUYECKHH STIEMEHT», «MAaCCOBON YHCIIOY.
Onucviéams CTPOCHUE Spa aTOMa UCIIOJIb3Ys
[lepuonnueckyro cucTeMy XUMUYECKUX 3JIEMEHTOB
. . Menneneena.
Tonyuams nHGOPMAILINIO IO XUMUHU U3 Pa3IMUHbIX

HUCTOYHHKOB, AHAIUUPOBANTb e€.
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maccay.

I[CMOHCTpaI[I/II/I. Mogenau aToOMOB XUMHYECKHX

3JIEMEHTOB
52 Crpoenue Mukpomup. OnekTpoHbl. CTpoeHHE JIIEKTPOHHBIX | OObsicHAmMb, YTO TaKOe JJCKTPOHHBIA  CIIOW WK
3IEKTPOHHBIX ypoBHe#l aromoB xumuueckux 3yeMeHToB No 1—20. | sHepreTuyeckuii ypoBeHb.
YpOBHEM aTOMOB [TonsiTe 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE. Cocmagnsames CXEMbl  PACIPEICICHHUST DJIEKTPOHOB IO
XUMHUYECKHUX AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 0007104Ke
anemeHToB NeNel-20
B Tabmume /. Y.
Menpeneesa.
53 ITepuognueckuit H3otombl. duznyecknit CMBICT CUMBOJNUKH | Packpvisams (HU3UYECKUN CMBICIT: TIOPSIKOBOIO HOMEpa
3aKO0H [Tepuonnueckoii CUCTEMBI. CoBpeMeHHas | XUMUYECKOTO 3JIEMEHTa, HOMepa IMepuoja MU HoMepa
. . MenaeneeBa u | hopmynupoBka Ilepuonnueckoro 3akoHa. 3MeHEHHS | TPYIIIIHL.
CTPOEHHUE aToma CBOMCTB DJJIEMEHTOB B TMEpuogax U rpymmnax Kak | O6vsacHamb 3aKOHOMEPHOCTH U3MEHEHUS METAIUTHYECKIX U
(YHKIUS CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB HEMETAJUTMUYECKUX CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX
COCIMHEHUM B IIEPUOAAX U IPYyIIIAX
54-55 | XapakrepucTtuka XapakTepucTUKa DdJIEeMEHTa-MeTallla M DJIEMEHTa- | Xapakmepuzoeams  XUMHUYECKHE  DJIEMEHTHl  1—3-To
XAMHUYECKOT O HEMETaJUla N0 HX MonoxkeHuto B Ilepuoguueckoil | nEpUOIOB MO MX MONOKEHHUIO B [leproanueckoil cucreme

JJIECMCHTA Ha

OCHOBAaHHU €To

ITOJIOKCHUS B

cucTeMe XxuMuueckux anemMeHToB . 1. Mennaeneena.
JemoncTpanun. Moaenu aTroMoB 31eMeHTOB 1—3-T0

IEpUOa0B

xUMHu4eckux sjiemenToB JI. Y. Menaeneena.
Apeymenmuposams CBOMCTBA OKCHJAOB M THAPOKCHIOB

METaJIJIOB U HEMETAJIJIOB ITOCPEJCTBOM YPaBHEHUN peakIuil
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[Tepuoanueckoii
cucreMe

56 3HaveHHE CooOmieHust  yJamuxcs O OJKM3HHA, HaydHoH U | Onpedensimbs UCTOYHUKH XUMHYECKOW HH(POPMAITUH
ITepunommueckoro obmectBenHoil  agearenbHocTH [ VI. MenneneeBa | [lonyyams HeoOXomuMyro HH(MOPMAIMIO M3 PA3IWYHBIX
3aKOHa U «[leprnoguueckoMy 3aKOHY HE TPO3UT paspylleHHe, a | ICTOUHUKOB, AHAUBUPOBAMD eé, oopmnsams
[Tepuonnueckoit TOJILKO Pa3BUTHE U HAJACTPOUKH OOCIIAI0TCS WH()OPMAITMOHHBIN TPOIYKT, Hpe3eHmosams €ro, 6ecmu
CUCTEMBI HAyYHYIO JTUCKYCCHIO, OMmcmauéams CBOI TOYKY 3PEHHUS
XUMUYECKUX WU KOppeKmuposams €€
snemenTtoB /. U.
MenpeneeBa

Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknuu (8 1)
57 HonHas WNonnast xumuueckas cBsizb. HoHbBI, oOpa3zoBaHHBIC | O0bsACHAMb, YTO TAKOE NOHHAS CBS3b, HOHBI.

XHUMHUYECCKas CBA3b

aTOMaMM METAJUIOB U HeMeTauioB. Cxembl 00pa3oBaHUs
WOHHOW CBSI3U Uil OMHApHBIX coeAuHeHHH. VoHHbIE
KPUCTAZIMYECKUE PEETKH U (pu3MuUecKre CBOICTBa
BEIECTB € OJTUM TUNOM pewérok. Ilonarue o
(hopMyIBEHON eIMHUIIE BEIIECTRA.

JemoncTpanuu. Buneodparments! u cnaiinel «onnas
XUMHUYeCKas CBsA3b». KOIeKIus BEIECTB ¢ HMOHHOHU
XUMUYECKON Mopnenu

CBA3bIO. HOHHBIX

Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS MOHHOM CBS3U.
Cocmagname cxemMbl 00pa30BaHUs HOHHOW CBS3H.
Hcnonvszoeams 3HaK0BOE MojenupoBanue.  Onpedensimo
THUI XUMHYECKOW CBSI3H MO GOpMyIie BEIIeCTBa.

IIpusooums ipuMepbl BEIIECTB C HOHHOM CBS3bIO.
Yemanasnueams TpUUMHHO-CIENCTBEHHBIE CBSI3M MEXKIY

COCTaBOM Bf€HIICCTBA M BUJIOM XHMHYICCKOU CBA3U, MCXKIAY

HOHHOM CBS3BIO U KPpUCTAJTNIMYCCKHUM CTPOCHUECM BCUICCTBA,
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KPUCTAUIMYECKUX PEIIETOK.

MEXJy KpUCTAJUIMYECKHMM CTPOCHHMEM BEIIECTBA U €ro

(I)I/ISI/ILIGCKI/IMI/I CBOMCTBaMH

58

KoBanentHas

XUMHUYCCKas CBA3b

KoBanenTHas XuMmudeckas CBS3b. BJ'ICKTPOHHBIC u

CTpyKTypHBbIe (dopMynbl. KoBaneHTHas HemosspHas
cBs3b. Cxembl 00pa3oBaHHs KOBAJIEHTHOW CBSI3U IS
OMHApHBIX COeAUHEHUH. MoneKynsipHble M aTOMHBbIE
KPUCTAJUTMUECKUE PEHIETKH, CBOMCTBA BEUIECTB C 3TUM
TUIIOM PELIETOK.

cranabl

JdemoncTpanumn.  BuaeopparmMeHTsl U

«KoBaneHnTHas XHUMHNUYCCKas1 CBA3b». Komn CKIIMA

BCIICCTB MOJICKYJISIDHOI'O MW aTOMHOI'O  CTPOCHUA.

MOI[GJ'II/I MOJICKYJIAPHBIX U ATOMHBIX KPHCTAJNIMYCCKUX

PEIETOK.

ObvscHAmMb, 9TO TAKOE KOBAJIECHTHAS CBSI3b, BAJICHTHOCTD.
Cocmasname cxeMbl 00pa30BaHUsl KOBAJTEHTHOM
HEIOJISIPHON XUMHYECKOU CBSI3H.

Hcnonvszoeams 3HaKOBOE MOAECTUPOBAHUE.

Onpedensimp TATI XUMUYECKOU CBSI3H 1O (hopmyIie
BEIECTBA.

IIpusooumsb IPUMEPHI BEIIECTB C KOBAJICHTHON CBS3BIO.
Yemanasnueames mpuUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIIECTBA M BUJIOM XUMUYCCKOU CBSI3U, MEKTY
KOBAJICHTHOH CBSI3bI0 U KPUCTAITIMYECKUM CTPOCHUEM
BEIIECTBA, MEXK Y KPUCTAUIMYECKAM CTPOSHUEM BEIIECTBA

Hu €ro q)HSH‘ICCKI/IMI/I CBOMCTBaAMH
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KoBanentHas
MOJIIpHAs

XUMHNYECKas CBA3b

DIIeKTPOOTPHUIIATETHLHOCTB. Psif
3JIeKTpooTpHLaTebHOCTH. KoBaneHTHas nonsipHas
XuMHuecKkas cBsi3b. Jumnonb. Cxembl 00pa3oBaHUs
KOBAJICHTHOM MOJISIPHOM CBSA3M JUIs1 OMHAPHBIX
coeMHEeHU . MomneKysspHble U aTOMHBbIE
KPUCTAIIIMUECKUE PEIIETKH, CBOWCTBA BELIECTB C 3TUM

TUIIOM PELIETOK.

ObvsacHamsp, 4YTO TaKoe KOBAJIEHTHAs TIOJIApHAs CBSI3b,
AJIEKTPOOTPULIATEIILHOCTh, BO3TOHKA HITH CYOIMMAIIHS.
Cocmasnsame cxembl 00pa30BaHUsI KOBAJIEHTHOM MOJSPHON
XUMHUYECKOH CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHUE.

MEXaHHU3M O0Opa30BaHMs TMOJAPHOMN

Xapaxmepuszosamuw

KOBAJICHTHOU CBS3U.
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JdemoncTpanuu. Mozenu MOJEKYISIPHBIX M aTOMHBIX

KPUCTATINIMICCKUX peI_HéTOK

Onpedensimp TN XUMHYECKOW CBs3UM 10  (opMmyie
BEIIECTBA.

Ilpusooums mpuUMepbl BEIIECTB C KOBAJEHTHON MOJISIPHOMN
CBSI3BIO.

Yemanasnueamy TpUUMHHO-CIICACTBEHHBIE CBSI3U MEXIY
COCTaBOM BEIIECTBA M BUJIOM XHMHUYECKOW CBSI3U, MEXKIY
KOBAJICHTHOH CBSI3bI0 W KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXKAY KPUCTAUTUYECKHUM CTPOCHHEM BEIIeCTBa
U ero PU3NIECKIUMH CBOHCTBAMH.

Cocmasname  (HopMynbl  OMHAPHBIX COEOUHEHWH  TO
BAJICHTHOCTH W HAXOOUMb BAJEHTHOCTH DSJIEMEHTOB IIO
(dhopmyse OMHAPHOTO COSTMHECHHUSI.

Hcnonvzosamo MaTCpUAJIbHOC MOACIINPOBAHNC

60

Meramnueckas

XUMHNYECKas CBA3b

Meramnndeckass XMMHYECKas CBI3b M MeTajuIMdecKas
KpucTaumueckas pemeérka. CBoWCTBa BEUIECTB C 3THM
TUTIOM PEHIETOK. Enunas npupoma XUMHUYECKUX
CBSI3€H.

JdemoncTpanuu. BugeohparMeHTHI U CITai bl
«Mertannnmueckas XUMHUIecKas CBI3by. Komnekmus
«MeTaJlIbl B CIIaBBD.

JlaGopaTopHble onbIThL. 29. M3roToBiieHNE MOJIEIH,

ObwscHAmMb, YTO TAKOE METAUIMYECKAS CBA3b.

Cocmasnams ~ CXeMbl ~ 00pa30BaHUS  METAUTUYCCKON
XAMUYECKOH CBS3U.

Hcnonvzoeams 3HaKOBOE MOJICTTUPOBAHHUE.
Xapaxmepuszosamu MEXaHU3M o0pa3oBaHHS
METaIJINYECKON CBS3H.

Onpedensimp TN XUMHYECKOM CBs3M 10  (opMmyIe

BCIICCTBA.
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WJUTIOCTPUPYIOLIEH CBOMCTBA METAJNIMYECKON CBSI3HU

IIpusooums IpUMeEpPHI BEIIECTB C METAJUTMYECKOUN CBS3BIO.
Yemanasnueamb TPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXKIY
COCTaBOM BE€HICCTBA W BHUJIOM XUMHUYECKOUN CBsA3H, MCXKAY
METAJUIMYECKOW CBS3bI0 M KPUCTAUIMYECKUM CTPOEHUEM
BCUICCTBA, MCKAY KPUCTANIMUCCKUM CTPOCHUCM BCIICCTBA
U ero QU3NYeCKUMH CBOHCTBAMH.

Hcnonvzosamo MaTCpUAIbHOC MOACIIMPOBAHNC

61 | Crenens okucnenus | CreneHb okuciaeHus. CpaBHEHUE CTENIEHU OKUCIEHUS U | OOvscHAmb,  4YTO  TaKO€  «CTENEHb  OKUCIIECHUS»,
BaJleHTHOCTH. [IpaBmiia pacué€ra cTElneHeW OKHUCIICHMS | «BAaJICHTHOCTbHY.
1o ¢popMyinaM XUMUYECKUX COeTMHEHUN Cocmagname  (popMynasl OMHAPHBIX COEAMHEHUH Ha
OCHOBE 00111€ero criocoda nx Ha3BaHUH.
CpasHusams BAJIEHTHOCTD U CTETIEHb OKUCIICHUS.
Paccuumviéames ~ cTenieHM  OKUCIEHHSA 1O  (QopMyrnam
XUMHYECKUX COEIUHEHUN
62 OxucnuTesnbHo- OKuCINTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY. ObvscHamb, YTO TAKOE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
BOCCTAHOBUTENBHBIE | OnpeneseHne CTENeHed OKHUCIEHUS JUIsl JJIEMEHTOB, | PEaKLUH, OKHUCINTENb, BOCCTAaHOBUTENb, OKHUCICHHE,
peakuuu 00pa3ylolMX BEIIECTBA PAa3HBIX KIACCOB. Peakiuu | BOCCTaHOBIICHHUE.

MOHHOI'0 OOMEHA M OKHCIIUTEIIHbHO-BOCCTAHOBUTEILHEIC
pCaKknuu. OKuCIUTEIb U BOCCTaHOBUTCIIb, OKHUCJIICHUC U
BoccTraHnoByeHue. CocTaBlIcHHE ypaBHeHPIfI OKHCJIIMTCIIb
HO-BOCCTAaHOBHTCIBHBIX

peaxkuuit METOA0M

Knaccugpuyuposame XuMu4eckue peakiuili Mo MpU3HAKY
«U3MEHEHUE CTEIICHEW OKUCIEHUSI 3JIEMEHTOBY.
Onpedenames OKHUCIUTENb W BOCCTAaHOBMUTEINb, IPOLECCHI

OKHUCJICHUSA U BOCCTAHOBJICHHU .




61

3JIEKTPOHHOTO OanaHca. Hcnonvzosams 3HaKOBOE MOJCIIUPOBAHUE
Jdemoncrpauuu. B3aumonelcrBue IMHKAa C CEPOU,
coistHOW  kucioTod, xsopugom Mmenu(ll). T'openue
MarHus. B3zaumoznencTBue XJIOpHOW U CEPOBOAOPOIAHOM

BObI

63 O606H.I€HI/IG U CHCTeMaTH3alusg 3HaHHM MO0 TeMaMm ((HepI/IO,[[I/ILICCKI/II\/’I 3aKOH H HepI/IOI[I/I‘-IeCKaﬂ CUCTEMA XHMHUYCCKHUX 3JJICMCHTOB I[I/I

MenneneeBa u CTPOCHUC aTOMa» U «CTpOGHI/IC BCIICCTBA. OKHCIIMTETIBEHO-BOCCTAaH OBUTEIBHEIC peaKurumn»

64 | KontponpHas pabora mo TemaMm «llepuonnueckuii 3akon u Ilepuognueckas cucrema xumMuyeckux sneMmenToB J[.1. MenneneeBa u ctpoeHue

aToMa» 1 «CTpoeHne BCIIIECTBA. OXuCINTEIIFHO-BOCCTAHOBHUTEIILHEIC peaKuuu»

Pesep |64
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IIpumepHoe TemaTHYeCKOE IJIAHUPOBaHUE 9 Ki1acca
(2 4 B Hexe10, Becero 70, 3 HUX 4 4 — pe3epBHOE BpeMmsi).

Home
pa
VpoK Tema ypoka OcHOBHOE coep:KaHue XapakTepucTHKA OCHOBHBIX BH/I0B AeSITELHOCTH
oB ypoKa oOyuyarommxcsi (Ha ypoBHe y4eOHBIX JeHCTBHIT)
n/n
IHoBTOpeHne 0 00001IeHNE cBeleHUI IO Kypcy 8 Kkiacca. XuMudeckue peakuuu (5 1)

1 Knaccudukanus bunapnsie coemuaenus. Okcuubl cojeobOpasyromue U | Xapakmepu3oéams OKCUIBI, THAPOKCHILI (OCHOBaHUS,
HEOPraHUYECKUX HecoJaeo0pasyromue. ['unpokcub: OCHOBaHUs, | aM(pOTEepHBIC TUAPOKCHUJIBI, KHUCITIOPOJICO/IepKAIIINE
BEILIECTB U UX amdorepHble, KUCIOTEL. CpenHue, KHUCIble, OCHOBHBIC | KUCJIOTHI) U COJM IO IJIAHY: COCTaB, CIIOCOOBI 00pa3oBaHUS
HOMEHKJIaTypa COJIH. Ha3BaHUM, XapaKTEPHbBIE CBOMCTBA M TMOJyUYCHHE.

JdemoncTpanuu. O3HakoMmiIeHHMEe ¢ KOJUIeKusMH | Kiuaccuguyuposams oKcuapl, THUAPOKCHIBI (OCHOBaHUS,
METAUIOB W HeMmeTauioB.  O3HaKOMJICHHE ¢ | aMOTepHbBIE TUAPOKCHUJIBI, KHACJIOPOJICO/IepKAIINe
KOJIJIEKIMSIMHU OKCHIOB, KUCJIOT U COJIEH KHCJIOTBI) ¥ COJIM 110 Pa3JIMYHBIM MPHU3HAKAM.
Ymems»  monTBepKIaTh  XapaKTEPUCTUKY  OTICIBHBIX
MPEICTAaBUTENICH  KIIACCOB ~ HEOPraHWYECKUX  BEIISCTB
YpaBHEHUSIMHA COOTBETCTBYIOIIUX PEAKITUH.
Packpvieamo B3aUMOCBS3b MEXITY KJIaccaMHu
HCOPraHn4CCKuXx COG)II/IHGHI/II\/'I, KaK rCHCTHUYCCKYIO

2-3 | Knaccuduxarus OO0oOmIeHne CBEICHHH O XUMHYECKUX peakuusax. | O0vsicHamb TOHITHS «XHUMHYECKas PEaKIHs», «PEaKInH
XUMHYECKUX Krnaccudukanus XUMUYECKUX PEAKIMI MO0 Pa3INYHbIM | COSAUHECHHS, «PEAKIIUU PA3IOKCHHY, «PEaKIUU OOMEHay,
peaxiui mo OCHOBAHUSIM: COCTaBy H YHCIY PEarupyriollnX | | «PEaKIUH  3aMEIICHUS», «PEaKIUd  HEeUTpaTu3alumy,
pa3IUYHBIM 00pa3ylomuxcsi  BEIIECTB,  TEIIOBOMY  3(PdeKTy, | «IK30TepPMUUECKUE peaKIum, «OHJIOTEPMHUYECKHE
OCHOBAHMSIM HaIlpaBJICHUIO, H3MEHEHUIO CTCICHEH OKHCJICHHUS | PEaKIUuW»,  «OOpaTHMbIC  peaklHH»,  «HEOOpaTUMBIC
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JJIEMEHTOB, OOpa3yIOUIMX pearupyroliue BeIecTBa,

(haze, NCTIOIB30BAHUIO KAaTAIU3aTOPA.

JlabopaTopubie ombiThl. 1.  BzanmopelictBue
aMMHuaKa " XJIOPOBOAOPO/AA. 2. Peaknus
HerTpam3anuu. 3. Habmonenue temmoBoro addexra
peakuuu HeuTpanusauuu. 4. B3zaumoneicTBue cepHO
kucinotel ¢ okcumom  Mmeau(ll). 5. Pasnoxenwue
NEPOKCHa BOJOPO/Ia C MOMOIIBIO KaTajaa3bl KapTodens

PEaKIUN», «OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEaKIIUN,
«TOMOTCHHBIC  pEaKlHUW», «TEeTEPOrCHHBIC  PEAKIIHHY,
«KaTaJIUTHYECKUE peaKIum, «HEKATAJIMTUYCCKHUE
PEaKIUNY, «TEIII0BON APPEKT XUMHUISCKON PEaKITUM.
Knaccugpuyuposams XUMHUYECKUE PEAKIMU O Pa3TMYHBIM
OCHOBAHHSIM.

Onpedensimp OKUCIIATEh W BOCCTAHOBUTENb, IPOIECCHI
OKHCJICHHS U BOCCTAHOBJIEHHS.

Habniooams n onucvieams peakiiud MEXAY BEIIECTBAMH C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3bIKA XUMHUHU

4-5

ITonsTHE O CKOpPOCTH
XUMHUYECKOU
peaknuu. Katanus

[TonsiTHEe O CKOPOCTU XUMHUYECKON peakiuuu. DakTopsl,
BIUAIONINE Ha CKOPOCTh XHMHYECKUX PEaAKIUN:
IpUpOJla PEearupyrolux BeIIeCTB, X KOHLIEHTpPAIHs,
TeMIiepaTypa, IUJIOMIa/lb CONPUKOCHOBEHHUS, HAIM4YUE
katanuzaropa. Karanms.

JemoHcTpaumu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
pEeaKLMK OT IPUPOJIbI PEATUPYIOLINX BELIECTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKON pPEeaKIuu OT KOH-
HEHTPAIMU PearupyrolIuX BEecTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOH peakuu OT IO N
CONPUKOCHOBEHHS PEarupyoIIUX BEIECTB («KUTIAIIHMA
CJIOM»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKiuu
OT TEMIIEpaTypbl PEArupyroINX BEIIECTB.
JlaGopaTopHble ONbITHL 6. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT MPUPOJIBI pearuPyrOInX
BEILECTB HA IPUMEPE B3aUMOJCICTBUS PACTBOPOB
THOCYNb(aTa HATpUS U XJIOpUAa Oapusi, THOCYIbdara
HaTpUs U COJSIHOM KUCJIOTHL. 7. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakliy OT MPUPOIBI METAIIOB MPH UX
B3aUMOJICWCTBUU C COJISTHOM KUCIOTOM. 8. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOJIbI KUCITIOT

ObvscHAMb, 4TO TAKOE «CKOPOCTh XUMUYECKOU PEaKIIUm.
Apeymenmuposams BbIOOp eTUHUL U3MEpEeHHs V).
Ycemanasnueames npUYUHHO-CIENCTBEHHBIC CBS3HM BIIUSHUS
pa3au4YHbIX ()aKTOPOB HA CKOPOCTh XMMHUECKHUX PEaKIIH.
Habnwoams 1 onucviéams peakiud MEXy BEIIECTBAMH C
MTOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U S3bIKA XUMHUH
IIpogooums  OUBITHI, TOATBEPKIAIOIINE 3aBUCHUMOCTD
CKOPOCTH XMMHYECKON PEaKIMH OT Pa3IMYHbIX ()aKTOPOB
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IIPU B3aUMOJICMCTBUU UX C JKeJIe30M. 9. 3aBUCUMOCTh
CKOpPOCTH XMMHUUYECKOM peakiuu oT Temieparypsl. 10.
3aBUCHUMOCTb CKOPOCTU XMMHUYECKON peakluy OT
KOHIIeHTpaluu. 11. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOHN peakliy OT IJIOUIaJd COMPUKOCHOBEHUS
pearupyomux BemecTs. 12. 3aBUCMMOCTb CKOPOCTH
XUMHUYECKON PEAKIUHU OT KaTaIu3aTopa

Xumuyeckne peakuuu B pactopax (10 u)

DIIEeKTPOIUTUYECKAST
JICCOIIAAITUS

[TonsiTie 00  DJIEKTPOIUTHUYECKOM  JIMCCOILMAIIHH.
DJIEKTPOIUTHI Hu HE3JICKTPOJIUTHI. MexaHu3Mm
JUCCOLIMAIUHN AJIEKTPOJIMTOB C PA3TUYHBIM XapaKTepOM
cBs3u. CTeneHb BIEKTPOTUTUYECKON IUCCOIHUAIIHH.
CuuibHBIC U CITa0bIe dJIEKTPOJIUTHI.

Jdemoncrpanuu. VcnbiTanue BEMECTB U UX PACTBOPOB
Ha AJIEKTPOIPOBOTHOCTh

JladopaTopubie ombIThl. 13. [luccormmanus cinaObx
3JIEKTPOJIMTOB HA MMPUMEPE YKCYCHOM KUCIIOTHI.

Xapaxmepuzosambo HOHSATHS «BJIEKTPOIUTUYECKAS
JMCCOLMALIUSY, «AJEKTPOIUTHD, «HEITEKTPOIUTHIY.
Ycemanaenueams NPUYMHHO-CIIEICTBEHHBIE CBA3H MEXKIY
IPUPOAOH IEKTPOIUTA U CTENEHBIO €0 AUCCOLUAINH.
Yemanaenueams TpPUYMHHO-CIEACTBEHHBIE CBA3M MEXIY
TUIIOM XMMHUYECKOW CBSI3U B BJIEKTPOJIMTE MU MEXAHHU3MOM
€ro JUCCOLMALIUY.

OcHoBHbIE
MOJIOKEHUSI TEOPUH
3JIEKTPOJIUTUYECKON
nmucconuaruu (TO/1)

OCHOBHBIE TIOJIOKEHUS TEOPHUH DJICKTPOTUTHUECKOMN
muccornuanuu. Kiaccudukanys MOHOB M UX CBOMCTBA.
Kucnorel, ocHOBaHMSI U COJMU KakK 3JIEKTPOIUTHL. Mx
KJIacCU(DUKAIUS U TUCCOIHAITHSI.

JdemMoHcTpanuu. 3aBUCUMOCTb 3JIEKTPOINPOBOJIHOCTH
YKCYCHOM KHCJIIOTBI OT KOHUEHTpaluu. JIBuxkeHue
OKpalIEHHBIX HOHOB B JIEKTPUYECKOM IIOJE.

Xapakxmepuzosamv TIOHSATUS «CTEMEHb JIUCCOIHAIIN,
«CUJIBHBIE  DJIEKTPOJIUTBI»,  «CJIA0BIE  DJIEKTPOIHUTHIY,
«KaTHOHBI», «aHHOHBI», «KHUCIIOTEI», «OCHOBAHHUSI», «COJINY.
Cocmasnsimes ypaBHEHUS JIEKTPOTUTHICCKON JUCCOIMAIIIT
KHCJIOT, OCHOBAaHUM U COJICH.
Hnmocmpupoeams  nipuMepaMu  OCHOBHBIE
TEOPUH IEKTPOIIUTUUECKON TUCCOITUAIUH.
Paznuuams  KOMIIOHEHTBI  JTOKa3aTeJIbCTB
apryMeHTOB U (DOPMBI JOKa3aTEeIHCTBA)

IIOJIOXKCHU A

(Te3ucos,

XUMHYECKHUE
CBOICTBA KUCJIOT B
CBETE TCOPUU

OO0mue XUMHAYECKHE CBOMCTBA KHUCJIOT: HW3MEHEHHUE
OKpacKH WHIUKATOPOB, B3aUMOJACHCTBUE ¢ METAJJIaMH,
OKCHJIaMM M THJPOKCHJAMHU METAJJIOB M COJISIMH.

Xapaxmepuzoeams 00IINE XUMUYECKUE CBOWCTBA KHUCIIOT C
MO3UINI TEOPUH AIEKTPOTUTHUECKON AUCCOIHAIINH.
Cocmasnsime  MOJIEKYJISIDHBIC, TIOJIHBIE M COKpAaIEHHBIE
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BIIEKTPOITUTUYECKOMN
JUCCOLIMAIIN

MonekynspHble 1 HOHHBIE (ITOJIHBIE U COKpAIIEHHbIE)
YpaBHEHUS peaKIuid. XUMHUYECKUI CMBICIT
COKPAILEHHBIX  YPAaBHEHUW. YCIOBHUS IIPOTEKaHUs
peakuuMii MEXAy OSIEKTPOJUTaMu A0 KoHua. Psapg
AKTUBHOCTU METAJIJIOB.

JlaGopaTopubie omnbIThl. 14. V3MmeHeHue OKpacku
WHIUKATOPOB B  KHUCIOTHOW cpene. 15.Peaknus
HelTpanu3auu  pacTBopa  UIENOYM  PA3IUYHBIMU
kucnoramu. 16. Ilonyuenue ruapokcuna meau(ll) u ero
B3aMMO/IENCTBHE C PA3IMYHBIMU KHUCIOTaMHU.

17. B3auMonelcTBHE CHIBHBIX KHCIOT C OKCHIOM
memu(ll).  18-20.  BsaumopelcTBHE  KUCIOT €
metayuiamu. 21. KadectBeHHas peakuusi Ha KapOOHAt-
noH. 22. [lonydeHne CTy1HsI KpEMHUEBOUW KHUCIIOTHI.

23. KauecTBeHHas peakuus Ha XJOpPHUA- WU Cyab(at-
MOHBI

HMOHHBIC YPABHEHHUS PEAKIIUH C y4aCTHEM KHUCIIOT.
Apeymenmuposams BO3MOXHOCTh MPOTCKAHHS PEAKIMIA C
yyacTHEM KHCJIOT Ha OCHOBE mpaBwia bepromie u psga
AKTUBHOCTHU MCTAJIJIOB.

I1Ipo6ooums OIBITHI, TOATBEPKAAIOIINE XUMUIECKHE
CBOMCTBA KHCJIOT, C COOJIFO/ICHIUEM TIPABUJI TEXHUKU
0€30I1aCHOCTH.

Habnooams u onuceléams peakivu ¢ y4acTHEM KHUCJIOT C
MIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA M SI3bIKA XUMHUHU

10

XuMudeckue
CBOMCTBA OCHOBAHUM
B CBETE TCOPHUH
BIIEKTPOITUTHYECKOMN
JHCCOIAUN

OO0mmme XUMHUYECKHE CBOICTBa I[EJIOUEH:
B3aMMOJICHCTBUE C KUCIOTaMH, OKCUJAMU HEMETAJJIOB,
COJISIMH. O6mme XUMUYECKUE CBOMCTBa
HEpPAaCTBOPUMBIX  OCHOBAHWW:  B3aUMOJICHCTBUE  C
KHUCJIOTaMH, Pa3JIoKEHUE IPU HarpEBaHUH.
JlaGopaTopuble omnbIThl. 24. VI3MEHEHHE OKpacKu
WHJIUKATOPOB B IEJIIOYHOMN cpene. 25. BzaumopeiicTaue
miesiouel ¢ yriekucnbsiM rasoMm. 26. KauectBeHHas
peakuuss Ha KatuoH ammoHus. 27. Ilomydenue
ruapokcuia meau(Il) u ero paznoxxkenue

Cocmasnames MONEKYJISIPHBIE, IIOJHBIE W COKpAllCHHBIE
HMOHHBIEC YPABHEHUs PEAKLUH C y4aCTUEM OCHOBAaHUM.
Apaymenmupoeams BO3MOXXHOCTb MPOTEKAHUS PEAKLUN C
y4acTHEM OCHOBaHUI Ha OCHOBE mpasuiia beproie.
IIpo6ooums ~ ONBITHI, TMOATBEPKAAIOIIUE  XUMHUECKHE
CBOWMCTBA OCHOBAaHUH, C COOJIIOJIGHUEM TIPaBUJ TEXHHUKHU
Oe3onacHocTH

Habnwoams n onucvléams peaklMd C y4acTHEM KHUCIIOT C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3bIKA XUMHUHU

11

XuMHUYeCcKre
CBOICTBA COJICH B
CBETE TEOPUU
3JIEKTPOJIUTUYECKON
JIICCOILMAITIN

OO01mre XUMUYECKUE CBOWCTBA CPETHUX CONEH:
B3aUMOJICHCTBHE C KMCIIOTaMH, IIISJIOYaMHt, COJIIMH U
MeTajuiaMU. B3anMoaelicTBUE KUCIIBIX COJIEH CO
HIeJI04amH.

JlaGopaTopuble ombIThl. 28.  B3aumopeiicTBue
KapOoHaToB ¢ Kuciaoramu. 29. IlonydyeHne TuapoKcHIa

Xapakmepuzosamsp 00IIME€ XUMHUYECKUE CBOMCTBA COJleH ¢
ITO3ULIUY TEOPHUH JICKTPOJIUTHYECKON JTUCCOLUALUH.
Cocmasnames MONEKYJISPHBIE, IIOJHBIE W COKpallCHHbBIE
VOHHBIE YPABHEHMS PEAaKLU C y94aCTUEM COJIEH.
Apeymenmupoeams BO3MOXKHOCTb IPOTEKAaHUs PEAKIUN C
y4acTHEM CoJield Ha OCHOBE npasuiia beproe.
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xenesa(lll). 30. B3aumonelictBue xene3a ¢ pacTBOPOM
cynsdara meau(Il)

IIpoooums  ONBITHI, TOATBEP)KAAIONIUE  XUMHUCCKHE
CBOMCTBA COJI€H, C COOJIOAEHHEM TPaBUI TEXHUKH
0E€30I1aCHOCTH.

Habniooams m onucvieams peakiuu C y4acTUEM COJIEH ¢
MTOMOIIIbIO PYCCKOTO (POTHOI0) SI3bIKA U SI3bIKA XUMHH

12 [TousTHe 0 lupponu3, kak OOMEHHOE B3aMMOJCHCTBHE cojleil ¢ | Ycemanasnuseams 3aBUCUMOCTh MEXIY COCTaBOM COIU H
TUJIPOJINA3E COJIeH BOooM. ['maponn3 comm CUIBRHOTO OCHOBAHMS W C1abo0il | XapaKTepoM THIpOIu3a
KkuciaoTel. [maponus comu cnaboro OCHOBaHUA W | AManuzuposams Cpely pacTBopa COIU € TOMOIIBIO
cuibHOM KucinoThl. [lkana pH. HHIUKATOPOB
Jemonctpanun. OnpeneneHue xapakrepa cpeabl B | [Ipocrno3uposams THI TUIPOJIN3a COIM Ha OCHOBE aHAJIM3a
pacTBopax coiei. ero Gpopmyssl
13 [IpakTuueckas CBoiicTBa KHCIIOT, OCHOBAaHWI, OKCHIOB M coliei B | Yuems oOpamarbcs ¢ 1a00paTOpHBIM O0OpYyIOBAaHUEM U
pabora 1. PemieHue | cBeTe TEOPUM DJIEKTPOIMTUYECKON JMCCOLMALMU W | HarpeBaTelIbHBIMU  NPUOOPaMM B COOTBETCTBUU  C
9KCIIEPUMEHTAJIbHBIX | OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH. MpaBUJIAMU TEXHUKH O€30MMaCHOCTH.
3aja4y = 1O  TeMe Habnwoams cBOWCTBA 3JIEKTPOIUTOB U MPOUCXOMSIIUX C
«DQIEKTPOIUTHYECKA HUMH SIBJICHUH.
s IUCCOLUAIUS Habniooams u  onucviéams  peakuum C  y4yacTHEM
AJEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOr0 (PyCCKOro WU
POIIHOTO) SI3BIKA U SI3bIKA XHUMHH.
@opmynuposamb BBIBOIBI MO pe3ylbTaTaM IPOBEIECHHOTO
JKCIIEPUMEHTA
14 O06o0mIeHne U cCucTeMaTU3alMsl 3HAHUM 110 TeME «XHUMHYECKUE PEAKIIMU B PACTBOPAX AJICKTPOITUTOBY
15 KonTponbhas pabora 1 mo Teme «XMMHUYECKUE PEAKIIMH B PACTBOPAX AJIEKTPOIUTOBY
HemeTasuibl M UX coequHeHud (25 4)
16 O6mas CrtpoeHue aTOMOB HEMETAJIOB U UX MOJIOKEHUE B Ob6vsacuams, 4TO TAKOE HEMETAJUIBI.
XapaKkTepUCTHUKA [lepnoauueckoii cucreme. Psij CpasHusams amIOTPOIHbBIE BUIOM3MEHEHUS KUCIOPOa.
HEMETAJIOB anexkTpooTpunareabHocTu. Kpucramimueckue pemérku | Packpviéams TPUUUHBI aJNIOTPOIUH.

HEMETAJJIOB — MPOCTHIX BEIECTB. AJIOTPOIHS U €&
npuunHbl. @u3ndeckue cBoiicTBa HemeTauioB. Ooiue
XMMHYECKHE CBOMCTBA HEMETAJIOB: OKHCIIUTENbHBIE U
BOCCTaHOBHUTEJIbHBIE.

Xapa1<mepu308amb XUMHUYCCKHE JJICMCHTBI-HCMCTAJJIBI H
MMPOCTBIC BCHICCTBA-HCMCETAJIJIbI: CTPOCHUC, (1)I/I3I/I‘-IGCKI/IC u
XHUMHYECKHE CBONCTBA HEMETAIIOB.

Obvsicusams 3aBUCHUMOCTDH OKHCJIHUTCIBbHO-
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Jdemoncrpauuun. Kosmteknusa HemeramioB. Mogaenu
KPUCTAJIMYECKUX PEHIETOK HEMETAUIOB: aTOMHBIE U
MoJeKysipHble. O30HATOP W HPUHIUIBI €r0 PadOTHI
['openne HemeTamynoB — MPOCTHIX BEILIECTB: CEPBI,
dhocdopa, qpeBecHOro yris.

BOCCTAHOBUTEJBHBIX  CBOMCTB  (MJIM  MPedCcKa3vleamo
CBOICTBA) 3JIEMEHTOB-HEMETAIJIOB OT WX TMOJOXKEHUS B
[Tepuoguueckoil cucremMe XxumMuuyeckux syemeHToB 1. U.
Meneneesa.

Yemanasnueamb TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOEHHEM  aTOMa, XHMMHMYECKOM  CBA3BIO,  THUIIOM
KPUCTAJUIMYECKON PEIIETKH HEMETANIOB U UX COCIUHEHHUM,
uX pU3NYECKUMH CBONCTBAMH.

/Jloxazvieamb OTHOCUTENBHOCTh MOHATHH «METAID» U
CHEMETAILI»

17 Obmas lamorensl, cTpoeHHe UX aTOMOB M  MOJEKYNI. | Xapakmepu3oéams cTpoeHUE, GU3NYECKUE U XUMUYECKHE
XapaKTEePUCTHKA dusnueckue M XUMUYECKHE CBOMCTBA TaJOr€HOB. | CBOWCTBA, MOJIYyYE€HUE U NMPUMEHEHHUE TajoreHOB B IUJIaHE
aneMeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB TaJOI€HOB B | 00IIEro, 0COOCHHOTO U €IMHUYHOTO.

CPYIIIBI — 3aBUCUMOCTH OT HUX mnojoxeHus B Ilepmonnueckolt | Yemanagenuseams TPUUUHHO-CIIEACTBEHHBIE CBSI3HM MEXKIY
rajoreHoB cucreme. HaxoxaeHue rajnoreHoB B IPUPOAEC U HUX | CTPOCHHMEM  aTOMa,  XUMHUYECKOW  CBSA3BIO,  THUIIOM
noJiyueHue. 3Ha4eHUE U MPUMEHEHHE raJOreHOB. KPUCTALTHYECKON PEHIETKH TAJIOTCHOB, NX (QU3HYECKUMHU U
JdemoncTpanuu. OOpasibl TaJIOT€HOB — MPOCTHIX | XUMUYECKUMHU CBOWCTBAMH
BEIIECTB. B3auMMoOAEHCTBUE TaJION€HOB C METaJUIaMH.
BriTecHenue xyopa OpoMoM WIIM MOJIa U3 PACTBOPOB UX
cone

18 CoenuneHus lanmoreHoBOIOPO/IBI ¥ COOTBETCTBYIOLIUE UM KUCIOTHL: | Xapakmepuzoéams cOCTaB, (U3MUECKUE U XUMHUUYECKUE

rajoreHoB IJIABUKOBAs, CoJIsiHas, OpOMOBOJIOPO/IHAS, | CBOMCTBA, TOJy4YeHHME W NPUMEHEHHE  COCAMHEHUU
MOJI0BOJOPOAHAS. ["asorenuapl. KauecTBeHHBIE | raJOreHOB C UCMOIB30BAHUEM PYCCKOI0 (POJIHOTO) SI3bIKA U
peakuuun Ha rajgoreHu-NOHBI. [IpumMeHenue | A3bIKa XUMUU.

COCJIMHEHHH TaJIOTeHOB U UX OMOJIOTUYECKasi POib.
Jdemoncrpauusi. Komiekuuss NpUpoOAHBIX COEAMHEHUM
XJIopa.

JlaGopaTopHsle onbIThl. 31. PacniosnaBanue
raJIoreHu1-HOHOB

Ha3zvigams  coenmuHeHHs TalOreHOB 10  (GopMyne W
cocmasnsims GOPMYIbI 110 UX HA3BAHUIO

Yemanasnueams TPUYMHHO-CIIENCTBEHHBIE CBA3U MEXKIY
XUMHUYECKOM CBS3bIO, TUIIOM KPUCTAJUIMYECKOW PEUIETKU
COEJIMHEHHH TajoreHoB, X (PU3NYECKUMH U XUMUYECKUMU
CBOMCTBaMH.

Ilposooums, Habnooamv W ONUCHIBAMb XUMHYECKHUI

OKCIICPUMCHT II0 PACIIO3HABAHHUIO TaJIOIrCHUA-MOHOB C
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cOOJTI0/IEHNEM TTPaBUJI TEXHUKU O€30MacHOCTH.

Buinonnams  pacdeTsl M0 XHUMHYECKUM (opmyliaM U
YPaBHEHUSIM  pEaklMii, IPOTEKAIOUX C  Yy4acTUEM
COCIUHCHUH rajJor¢HOB

19 [IpakTnyeckas ConsiHast KMCIOTa — CHJIBHBIA 3JIEKTpPONUT. TUnuuHble | Ymems oOpamarbcsi ¢ 1a00paTOPHBIM 00OpYIOBAaHUEM U
pabora 2. peakuMM KUCJIOT: B3aMMOJEHCTBHE C METalJIaMM, | HarpeBaTeIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHH  C
«3ydeHune cCBOICTB | OCHOBHBIMH M aM(pOTEPHBIMUA OKCHJAMH, OCHOBAHUSMH | IPABUJIAMU TEXHUKHU O€30MMaCHOCTH.

COJISIHOM KMCIIOTBIY | U amM(OoTepHbIMU THJIPOKCHU/IaMH, coismu. | Habnrooams CBOWCTBA 3JIEKTPOIUTOB U MPOUCXOAALINX C
KayecTBeHHast peakiyst Ha XJIOPUI-HOH. HUMH SBJICHHUH.
Habniooams u  onucviéams  peakuud € y4acTHEM
JIEKTPOJINTOB C MOMOILBIO €CTECTBEHHOI'0 (PYyCCKOro WIIN
POIHOTO0) sI3bIKA U A3bIKA XUMUH.
Dopmynuposéamb BBIBOABI TI0 pe3yJabTaTaM IPOBEICHHOTO
HKCIEPUMEHTA

20 Obmas O6mas xapakTepucTtuka 31eMeHToB VI A — rpymnmsl. Jasams 00LIyI0 XapakTEpUCTUKY aTroMaM, IPOCThIM
XapaKTepUCTHKA Cepa B ipupoze u €€ moirydeHne. AJUIOTPOITHBIC BEIIECTBAM M COCTUHEHUSM XaJIbKOTEHOB B 3aBHCHUMOCTH OT
snemeHToB VI A - MOJU(UKALUU Cepbl U UX CBOIMCTBA. XMMHUYECKHE ux nonoxenus B Ilepuoguueckoii cucreme.
xanmpKoreHoB. Cepa | cBOcTBa cephl U €€ IpUMEHEHHUE. Xapakmepuzoséams CTpOCHUE, AJUIOTPONHUA, (HU3NYECKUE U

JemoncTpanuu. B3anmosneiicTBre ceprl ¢ METAIAMH. | XAMHUYECKHE CBOWCTBA, MOJTydeHHE U IPUMEHEHUE CEPHI.

["opeHue cepbl B KUCIOpOAE Yemanaenueams TPUYMHHO-CIEACTBEHHBIE CBA3M MEXIY
CTPOGHHEM  aTOMa, XUMHYECKOW  CBS3bI0,  TUIIOM
KPUCTAJUIMYECKON pemeéTKu cepbl, €€ (U3NYEeCKUMU U
XMUMHUYECKUMHU CBONCTBAMH.
Bvinonnams  pacd€Tel 1O XHUMHYECKUM (opMmynaMm u
YpaBHEHHSIM PEAKIUH, POTEKAIOIINX C y4aCTHEM CEpBI.
Ilposooumsb, HabMOOamMv W ONUCHIBAMb XUMHYECKHUI
HKCIEPUMEHT I10 TOPEHUIO Cepbl Ha BO3/AYyXE U B KUCIOPO/IE
C coOII0ICHUEM MTPABHJI TEXHUKH 0€3011aCHOCTH

21 CepoBonopon u CepoBoopoJ: CTpOEHUE MOJEKYNIbl, (QU3NUecKue U | Xapakmepuzosams COCTaB, (U3NUECKHME M XUMHUYECKUE
Cynb(uIbI XMUMUYECKHe, MoyyeHrne u 3HaueHne. CepoBoIOpoiHasl | CBOWCTBA, MOJYyYEHHE U NMPUMEHEHUE COCTUHEHUN cepbl B

kuciora. Cynbhuasl u ux 3HaueHue. JIroMuHOPOpHI.
Jemoncrpanus. Konnekius cynbGUIHbIX PyA.

CTETIEHH OKHCJICHHS —2 C HCIOJIb30BAHUEM PYCCKOTO
(poHOr0) s3BIKA M SI3bIKA XMMUHU.
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KadectBennas peaxius Ha Cylb(puI-HOH

Hasvisamv coenuHeHus cepbl B CTETIICHU OKUCICHUS —2 110
bopmyne u cocmagnams GOpPMyYIIbI IO UX HA3BAHUIO.
Cocmagname  MONEKYISIPHBIE W WOHHBIE  ypaBHEHUS
peakuuid, XapakTepU3yIOIIMEe XHUMHYECKHE  CBOMCTBa
COEJIMHEHU Cephl B CTENIEHU OKUCIEHUS —2.

Onucvieams IIPOLIECCHI OKHCJICHHUSI-BOCCTAHOBJICHMUS,
onpeoensimb OKUCIUTENb U BOCCTAHOBUTENb U COCMABIANMDb
AJIIEKTPOHHBIN OallaHC B peaklMsIX C Y4YacTHUEeM Cephbl B
CTENIEHU OKUCJIECHUS —2.

Yemanasnueams TpUYMHHO-CIIEACTBEHHBIE CBS3U MEXAY
XUMHUUYECKON CBSI3bIO, THUIIOM KPUCTAIUIMYECKOW PpPEmETKU
COCIMHEHHH cepbl, MX (U3HUUYECKUMU U XUMUYECKUMU
CBOMCTBaMH

22

Kucnopoansie
COEJIMHEHHUSI Cephl

Okcua cepoi(IV), cepHucras Kuciaora, Cyab(OUTHL

KauecTBeHHast peaxiyst Ha Cylb(UT-HOH.

Oxkcun cepri( V1), cepHast kuciora, cyiab}arsl.
Kpucramnoruaparel. KauecTBeHHas peakius Ha
cynbdar-uoH.

JemoncTpanun. ObecrBeUMBaHUE OKPAILIEHHBIX
TKAHEHN U [IBETOB CEPHUCTBIM T'a30M.
BzanmopeicTBre KOHIEHTPUPOBAHHON CEPHOMN
KUCJOTHI ¢ MeAbto. OOyriMBaHHe OpraHu4eCKUX
BEIIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
JlabopaTopHble ONBITHI.

32. KauecTBeHHBIE peakiu Ha Cyb(aT-MOHBI.

3anucvieamv (HOpMyYNBl OKCUAOB CEPBI, Ha3vleamsv HX,
Onucbl6ams CBOMCTBA HA OCHOBE 3HAHMM O KHUCIIOTHBIX
OKCHJAX.

Xapakmepuzosams cOCTaB, (pU3MUECKHME M XUMHUYECKUE
CBOMCTBA CEpHOM  KHCIOTBI  Kak  JJIEKTPOJIUTAa  C
HCIIOJIb30BAaHUEM PYCCKOrOo (pOIHOro) si3blKa M S3bIKa
XUMHH.

Cocmasnams  MOJNEKYJISpHbIE W HOHHBIE  YpaBHEHMS
peaKkuuid, XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA CEPHOU
KHCJIOTHI.

Pacnosznaeams cynbhaT-nuoHsbI.

Xapakxmepuzo6amb CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOMI
KHCJIOTBI KaK OKHCIIMTENS C HCIOIb30BAHMEM PYCCKOIO
(pomHOro) sA3bIKA U A3bIKA XUMHH.

Cocmasnsamos YpaBHEHUS OKHCIIUTENIBHO-
BOCCTAHOBUTEIIBHBIX PEAaKIMH METOAOM DJIEKTPOHHOIO
Oananca.

Boinonnsms  pacd€rel 1O XHMHYECKUM (opMmynaMm u
YPaBHEHUSIM pEaKLUi, MPOTEKAUIMX C YYACTHEM CEpHOM
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KHCIIOTHI.
Habniodams v onucvieams XUMUYECKUI SKCTIEPUMEHT

23 [IpakTuyeckas CepHast kucinora — CWIbHBIM 3jekTponut. CBoiicTBa | Ymems oOpamarscsi ¢ 1a00paTOPHBIM 00OpYIOBAaHUEM U
pabora 3. pa30aBieHHON cepHOW KHUCIOThL, Kak TUIUYHOH | HarpeBaTeJbHBIMU  NPUOOpaMH B COOTBETCTBHUH  C
«V3ydyeHue cBOICTB | KUCIIOTHI: B3aUMOJICHICTBHE C METalIaMi, OCHOBHBIMU U | IPaBUJIAMU TEXHUKHU O€30M1aCHOCTH.

CEpHOM KUCIIOThI» amM(OoTepHBIMU OKCHJIaMH, OCHOBaHUSIMU u | Habniooams CBONCTBA DIEKTPOIUTOB M IPOHCXOIAIIUX C
aM(OTepHBIMU THUAPOKCUIAMH, COIsIMU. KadecTBeHHas | HUMHU SIBJICHUU.
peakus Ha Cynb(haT-uoH. Habarwoams wm  onucvieamv peakuuu €  yIaCTHEM
AJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOIO (PYCCKOro WU
POIHOTO) SI3bIKA H S3bIKA XUMUH.
Dopmynuposamb BBIBOJIBI IO pe3yJbTaTaM IMPOBEIECHHOIO
HKCIEpUMEHTA
24 | Obmas OO6mas xapakTepucTuka 3jieMeHToB VA rpymmbl. A30T, | /[asams  00IIYI0 XapaKTEPUCTUKY aroMaM, IpPOCThIM
XapaKTepUCTUKa CTpoeHue atoMa H© MosieKyiabl. @Dusnueckue U | BEIECTBAM M COCAMHEHHSM IMHUKTOI€HOB B 3aBHCHUMOCTH
XUMHAYECKUX XMMHUYECKHE CBOWCTBAa M MpPHUMEHEHHE a30Ta. A30T B | OT UX nonoxeHus B [lepuoauueckoii cucreme.
31eMeHToB VA IPUPOJIE U €0 OMOJIOruYecKast polib. Xapaxkmepuzoeams cTpoeHue, GU3NYECKUEe U XUMUYECKHE
rpymnisl. A30T Jdemoncrpanus. J{uarpamma «CocTaB BO3ayxa». CBOMCTBa, IOJlyueHHE U  IpPUMEHEHHE  a30Ta C
Buneogparments! u cnaiinel «IItnusu 6azapsi» HCIIOJIb30BaHUEM PYCCKOTO (pOIHOro) sA3blKa M SI3bIKa
XHMUH.
Has3zvieams coennHeHus azora 1o GopMmyse U cocmagiiamo
(bopMyIIBI 110 UX Ha3BAHUIO.
Yemanasnueams TpUYMHHO-CIEACTBEHHBIE CBS3U MEXAY
CTPOEHUEM aTOMa U MOJICKYJIbl, BUOM XMMHUYECKON CBS3H,
TUIIOM  KPUCTAJUIMYECKOM  pEImETKH a3oTa U ero
(U3NIECKUMU ¥ XUMUYECKIMHU CBOWCTBAMH.
Bvinonnams  pacd€Tel 1O XHUMHUYECKUM (opMmynaMm u
YpaBHEHMSIM PeaKLUi, MPOTEKAIOIIMX C YYAaCTHEM a30Ta

25 Ammuak. Conu AMMUakK, CTpoeHue MOJIEKYJIbl U (PU3HUECKue CBOICTBA. | Xapakmepuzoeams COCTaB, CTPOECHHE  MOJIEKYJIBI,
aMMOHHUS AmMMayHasi BOJa, HAWIATBIPHBIA CHOUPT, THAPAT | QU3MYECKME M XUMHUYECKUE CBOWCTBA, IOJIY4YEHHE U

aMMHaKa. JI1oHOpHO-aKIeNTOPHBIN MEXaHU3M | IPUMEHEHHEe aMMHMaKa C HCIOJIb30BAHUEM PYCCKOI0

o0pa3oBaHMs KaTHOHa aMMOHMs. BoccTaHoBUTEIbHBIC
CBOICTBAa aMMHAKa.

(pomHOr0) sA3BIKA U SI3bIKA XUMUH.
Ha3zvieams conmu amMmoHus 110 QopMmylamM U cocmasisams
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Conmu ammoHus u ux npumeHeHue. KauecTBeHHas
peakuus Ha KaTHOH aMMOHHS.

JemoncTpanuu. [Tonyuyenue, cobupanue u
pacrno3HaBaHMe aMMuaka. Paznoskenue ouxpomara
aMMOHHS.

JlabopaTopHbIe ONBITHI.

33. KauecTBeHHas peakiusi Ha KATHOH aMMOHUS

(hOpMYITBI 110 X Ha3BAHUSIM.

3anucviéamb ~ MOJNEKYJISPHBIE W  HOHHBIE  YpPaBHEHHS
peakumii, XapaKTEpU3YIOIIME  XUMUYECKHE  CBOMCTBA
aMMHaKa M coJeil aMMOHHUSI.

Cocmasnsamo YpaBHEHUs OKHCIIUTENIBHO-

BOCCTAHOBHUTEIIBHBIX pEAKIUA C YydacTHEM aMMHuakKa C
MTOMOIIBIO 3JIEKTPOHHOT O OasaHca.

Yemanasnueams TPUYMHHO-CIICACTBEHHBIC CBS3U MEXIY
BUJIAMH XHUMHYECKUX CBSI3€H, THUIAMH KPUCTATUTHYECKHUX
pEemETOK aMMHaKa M COJIeH aMMOHUS U UX (QU3NYECKUMHU H
XAMHYECKUMH CBOHCTBAMH.

IIposooums, Habawooams W ONUCLIBAMb XUMHUYECKHMA
OKCIIEPUMEHT TI0 pPAaclO3HaBaHUIO HOHOB aMMOHHUS C
COOJTI0O/IEHNEM TIPaBUJI TEXHUKH O€30MacHOCTH.

Buvinonnams  pacuéTel 10 XuMHUYeckuM (opmynam u
YpPaBHEHHUSM PEAKIIUM, MPOTEKAIOIINX ¢ YIaCTHEM aMMHAaKa

26 [IpakTnyeckas [Tomyuyenue, cobupanue u pacro3HaBaHUE aMMHAKA. Ionyuams,  cobupamv W  pacnos3nasamv  aMMHAK
pabora 4. N3ydyeHne pacTBOPUMOCTH aMMHaKa B BOJIE U Obpawamvca ¢ 1aOOpaTOPHBIM ~ OOOPYIOBaHHEM U
«[lonyuyenue XapaKTepUCTHKAa OCHOBHBIX CBOMCTB I'MJlpaTa aMMHUaKa. | HarpeBaTeIbHBIMM ~ NpuUOOpaMu B COOTBETCTBUM  C
amMMuaka u usydenue | KauectBeHHas peakiysi Ha KaTHOH aMMOHUS IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
€ro CBOMCTB» Habniwooams 1 onucviéams XUMUYECKUN 3KCIIEPUMEHT C

MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3BIKA XUMHHU.
Dopmynuposams BBIBOBI IO pE3yJbTaTaM IPOBEJEHHOIO
JKCIEPUMEHTA.

Compyonuuams B Tporecce y4eOHOro B3aMMOACHCTBHS
pu paboTe B rpymnmnax

27-28 | Kucnopoaconepxany | OKCHABI a30Ta: HECOIEO0PA3yIOIINE U KUCIOTHEIE. Xapakmepuzosams cocTtaB, (pU3MUYECKHE M XUMHUYECKUE
1€ COeIMHEHMSI A3zotucTast KUCI0Ta U HUTPUTHIL. CBOMCTBa, IOJIy4€HHE M IPUMEHEHHE OKCHIOB a30Ta C
azora A30THas KUCIIOTa, €€ Moy4yeHHue U cBoiicTBa. HUTpaThl. | MCHONB30BaHUMEM pYCCKOrO (POAHOr0) s3bIKa M SI3bIKA

JdemoncTpaumnu. B3aumozeiicteue
KOHILICHTPUPOBAHHOM a30THOU KHUCIIOTHI C MEJBIO.

XUMHU.

Cocmasnames  MOJEKYNISpHbIE W  HOHHBIE YypaBHEHHS
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I'openune uépuoro nopoxa. Pa3noxxkenue HuTpara Kanus
Y TOPEHUE IPEBECHOIO YT OJIbKA B HEM.

JlabopaTopubie onbIThl. 34. XUMHUYECKHE CBOICTBA
a30THOM KHCJIOTBI, KaK 3JICKTPOJIMTA

peakuuid, XapakTepU3ylllMe XHMHYECKHE  CBOMCTBa
OKCHUJIOB a30Ta.

Yemanasenueams TPUUMHHO-CIENCTBEHHBIE CBA3U MEXKIY
BUJOM XUMHYECKOM CBSI3M, THUIIOM KPHUCTaJUIMYECKOU
pemIéTKH  OKCHJIOB a30Ta M UX (QU3HYECKUMU H
XUMUYECKUMHU CBOWCTBaMHU.

Xapakmepuzosams coctaB, (pU3MYECKHE M XUMHUYECKUE
CBOMCTBA a30THOM KUCJIOTHI KaK 3JEKTPOJIUTA, IPUMEHEHUE
C HCHOJB30BAaHUEM PYCCKOro (POJHOrO) sI3bIKa U S3bIKa
XUMUHU.

3anucvieamby ~ MOJIEKYJSpHbIE W HOHHBIE
peakuuii, XapakTepu3ywIllhe XUMUYECKUE
A30THOM KUCJIOTHI KaK 3JIEKTPOJIUTA.
Ilposooumsb, HabnOOamMv W ONUCHIBAMb XUMHYECKHUI
JKCIIEPUMEHT,  XapaKTEepU3YIOLUHA  CBOWCTBA  a30THOMU
KHCJIOTBl KaK DJJIEKTPOJIMTA, C COOJIOJEHHEM IPaBHII
TEXHUKHU 0€30IacHOCTH.

Xapaxmepuzoeamv a30THYIO KUCIOTY KaK OKHUCIHUTEb.
Cocmasnsamos YpaBHEHUS OKHCIIUTEIIHO-
BOCCTAHOBUTEIBHBIX peakuuii, XapaKTEPU3YIOLIUX
XUMHUYECKUE CBOMCTBA a30THOM KUCIOTHI KaK OKHCIIUTEs, C
MTOMOIIIBIO 3JIEKTPOHHOTO OanaHca.

Ilposooumsb, Habn0OamMv ¥ ONUCHIBAMb XUMHYECKHUI
OKCHEPUMEHT, XapaKTEPU3YIOLIUMK  CBOWCTBA  A30THOU
KHCJIOTHI KaK OKUCIIMTEINS, C COONIOCHUEM MPABUI TEXHUKU
0e30macHOCTU

ypaBHEHUSA
CBOMCTBA

29

docdop u ero
COCINHCHUA

®ochop, cTtpoeHue aroma u amnorpornus. DPochunsl.
®ocpun. Oxcun docdopa(V) u oprodochopras
KHCJIOTA. docdatsr. ®dochopHble  ymoOpeHUsI.
NucexTunnanl.

JemoncTpanuu. O6pasiisl IPUPOAHBIX COSANHEHHHA
docdopa. 'openue dhochopa Ha Bo3ayxe U B

Xapakmepuzoeams CTpOEHHE, aUIOTPOIUIO, GU3NYCCKUE U
XUMHYECKHE CBOICTBA, TONYyUYeHUE U puMeHeHue docdopa
C HCIOJB30BAaHUEM PYCCKOro (POTHOTO) sI3bIKa W S3bIKA
XHMUH.

CaMocTosTeNIbHO onucwvigams cBocTBa okcun Gochopa(V)
KaK KHCJIOTHOTO OKCHJIa M CBOMCTBa opTodochopHOr




73

kuciopone. [lomydenue 6enoro gpocdopa u uCnbITaHUE | KACTOTHI.
€ro CBOWCTB HUnnrocmpuposams 3TH CBOICTBA YpaBHEHUSIMU
JlabopaTopHble onbIThL. 35.KauecTBEHHBIE pEAKLIMT COOTBETCTBYIOIIUX PEAKLIAMN.
Ha pochar-uon Ilposooums, HabnoOoamv W ONUCHIBAMb XUMHYECKHUI
OKCIIEPUMEHT C  COONIOJIGHMEM  TpaBWJI  TEXHUKHU
6ezomacHoCTH.
Pacnosnasams dpochar-moHbl
30 OO6mas OO6mras xapakrepuctuka 3aeMeHToB 1V A- rpymimsl: Jlasamb  OOIIYI0 XapaKTEPUCTUKY aToMaM, IPOCTBIM
XapaKTEePUCTHKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IIPOCTHIX BEIIECTB U BEIIECTBAM U COCIMHEHHSIM 3JIeMEeHTOB [V A- rpynmel B
anemeHToB IV A- COEIMHEHHH B 3aBUCUMOCTH OT IOJIO’KEHUS JIEMEHTOB | 3aBUCHMOCTH OT UX noyiokeHust B [lepuonuueckoii cucreme.
rpynnsl. YTriaepoa B [lepuoanueckoii cucreme. Yriuepo. AJUIOTPOIHBIE Xapaxmepuzoeams CTpOEHUE, AIOTPOIHUIO, (PU3UUYECKHE U
Monupukanuu: anmas, rpagur. AMOp(dHBII yriepoaq | XHMUYECKHe  CBOWMCTBA, IMOJYYeHHE U  TNPUMEHEHHE
€ro copTa: caxka, aKTHBUPOBAHHBIA yroib. AJCOpOIus. | amopdHOro yriepoga W €ro COpPTOB C HCIOJIb30BAHHEM
XuMu4eckue cBoicTBa yriepoaa. Kokcoxumuyeckoe pyccKoro (pOAHOro) SA3bIKa U A3bIKa XUMHUH.
IPOM3BOJICTBO U ero npoaykuus. KapOumapr. CpasHusams CTpOSHUE U CBOMCTBA aliMasa U rpaduTa.
Jdemonctpanun. Komnekius «OOpas3ubsl NpUpoaHBIX | Onucbliéams OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
coequHenuit yriepona». Iloptper H. [l. 3emuHckoro. | yriaepona.
[Tornomenne akTUBUPOBAHHBIM YIIIEM DPACTBOPEHHBIX | [[posodums, Habiwodams W ORUCKIGAMb XUMUYECKUN
BEILECTB WJIU T'a30B. Y CTPOMCTBO MPOTUBOrasa OKCIEPUMEHT €  COOJIIOJIEHMEM  NpaBWJI  TEXHUKU
0e30MacHOCTH
31 Kucnoponconepxkam | Oxenn yraepona(ll): ctpoenue monekynsl, noiaydeHue | Xapakmepuszoéams cOCTaB, (QU3UUECKUE W XUMUYECKHE
1€ COEUHEHHUS u ero csoictBa. Oxcupn yraepopa(lV): cTpoeHue | cBOMCTBa, MOJNyYeHUE U NMPUMEHEHHE OKCHJAOB Yriiepoja ¢
yriepoa MOJIEKYJIbI, TOJXYYeHHE U €ro CBOWCTBA. YTONbHas | HCIOJBb30BAHUEM pPYCCKOro (pOJHOr0) s3bIKa U sI3bIKA

kucnora. Conu  YroJbHOW KHCIOTBI: KapOOHAThl U
runpokapOoHaTsl. TexHuueckas U MUIIeBas Coaa.
JlaGopaTopHbie ONBITHI.

36. [lomyueHue U CBOICTBA yrOJbHON KUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-UOH

XUMHH.
Yemanaenueams TPUYHMHHO-CIIEACTBEHHBIC CBS3H MEXKIY
BUJAMHA XUMHUYECKHX CBS3€H, THUIAMH KPUCTAJUTHYECKHX
pEemIETOK  OKCHIOB  yriepoja, UX (U3NYECKUMU U
XUMHUYCCKUMHN CBOﬁCTBaMH, a TaK>KC IIPUMCHCHHUCM.
Cobnooams  TpaBUJAa TEXHUKH  0O€30MaCHOCTH
MCIOJIB30BaHUU MIEYHOT'O OTOILJICHHUS.

Oxasvieams TEPBYIO TOMOIIb TPU OTPABICHUH yrapHBIM
ra3om.

npu
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Xapaxkmepuzoeams cocTaB, (U3NYECKUE U XUMUYECKHE
CBOWCTBA, IIOJy4YE€HUE U IPUMEHEHUE YrOJIbHOW KHCIIOTHI U
e¢ comeil  (kapOoHAaTOB M TI'UAPOKApOOHATOB) €
HCIIOJIb30BAaHUEM PYCCKOrO (pOJHOr0) si3blKa M S3bIKa
XUMHH.

Hnnrocmpuposams 3aBUCUMOCTh CBOMCTB COJIEH YIOJIBHOM
KHCJIOTBI OT UX COCTaBa.

Ilposooumsb, HabnOOamMv W ONUCHIBAMb XUMHYCCKHUI
OKCIIEPUMEHT C  COONIOJIGHMEM  TpPaBWI  TEXHUKHU
0€30MaCHOCTH.

Pacnosznasamv xapOOHAT-HOH.

Buvinonnamu pacdéTel o XuMU4eCKUM Gopmynam

Y YPaBHEHUSIM PEAKIUH, TPOTEKAIOIIUX C YIaCTHEM
COEIMHEHU yriepoja

32 [IpakTuueckas [Tonydenue, cobupanue u pacno3HaBaHue yriaekucioro | [lonyuams, codbupams M pacno3nasams YrIEKUCIBIA Ta3
pabora 5. rasa. 3yueHue pacTBOPUMOCTH YIIIEKUCIIOrO ra3a B Obpawamvcs ¢ 1abOpaTOpHBIM ~ O0OPYIOBAaHUEM |
«[lonyuyenue BOJIC M XapaKTEpUCTUKA KUCIOTHBIX CBOICTB YroJdbHOW | HarpeBaTeNbHBIMM  HpuOOpaMH B COOTBETCTBHHM  C
YIJIEKUCIIOro raza M | KucaoTsl. KauecTBeHHas peakius Ha KapOoHAT- U NpaBUJIAMU TEXHUKHU 0€30MacCHOCTH.

W3Yy4EHHE €0 THIPOKapOOHAT-HOHBI Habnwoams n onucviéams XUMHUYECKAN SKCIIEPUMEHT C
CBOMCTB» MOMOIIIbIO PYCCKOTO (POTHOI0) SI3bIKA U SI3bIKA XUMUU.
@opmynuposams BBIBOABI MO pe3yidbTaTaM IMPOBEIECHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TpoIecce YIeOHOrO B3aMMOICHCTBUS
npu paboTe B rpymnmnax
33 YraeBogoposl Heoprannueckue u opranm4eckue BelecTna. Xapakxmepuzoeamv OCOOCHHOCTH COCTaBa M  CBOKMCTB

VYrneBonopoasl. XUMHUECKOE CTPOCHHE OPTAaHMYECKUX
BEIIIECTB, KaK MOPSAIOK COSAMHEHUSI aTOMOB B MOJIEKYJIE
0 BaJICHTHOCTH.

MeraH, 3TaH, Kak peAesbHbIE YTIEBOAOPOAbl. JTUIIECH
U alleTUJICH, KaK HeMpeaeNbHbIC (HCHACHIIIEHHBIE)
yriaeBooponbl. ['opeHne yriaeBoiopoaos.

OpPraHUYEeCKUX COCTUHEHUN.

Pasznuuame nipenenbHble U HETIPEAEIbHBIE YTIIEBOI0POAbI.
Hazvieamv n 3anucvieames (GopMynbl (MOJEKYISIpHBIE H
CTPYKTYpPHBIE) BOKHEUILINUX npeacTaBUuTeNei
YIJIE€BOIOPO/IOB.

IIpeonacamp YKCIEPUMEHT T10 PACTIO3HABAHUIO COCTMHEHUI
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KaLIeCTBeHHBIG peaKHI/II/I Ha Hel'lpeI[eJ'IBHBIe
COEIMHEHHS.

JdemoncTpanuu. Mojenu MoJIeKysl MeTaHa, 3TaHa,
STUJICHA W alleTHiIeHa. B3anMoielicTBHe STHIICH C
OpOMHO BOJION M PacTBOPOM TIEpMaHTaHATA KaJHs.

HENPEeeIbHOTO CTPOCHHUSI.

Habniooams 3a X0OOM XMMHYECKOTO SKCIIEPHUMEHTA,
OIKCHIBATH €T'0 U JAENaTh BBIBOBI HA OCHOBE HAOIIOJCHHIA.
Qukcuposamsv Ppe3yNbTaThl SKCIEPUMEHTA C IOMOIIBIO
pycckoro (pomHOro) s3blka, a Takke C MOMOIIBbIO
XUMHYECKUX POPMYI M YPABHCHHIA.

34 Kucnoponconepxa- | DTUIOBBINA COUPT, €0 MOIYYEHHE, IPUMEHEHNE U Xapaxkmepuzoéams CIUPTBI, KaK KHUCIOPOJACOAEpKAIlNe
niMe opranuueckue | usnonorunueckoe aercteue. TpexaTroMHbINA CIUPT OpPTaHUYECKUE COCIUHEHHS.
COCJIMHEHUS ruiepud. KauectBeHHast peakius Ha MHOT OaTOMHbIE Knaccugpuyuposams civipThl 10 ATOMHOCTH.
CHUPTHI. YKCYCHasl — IpeCTaBUTENb Kacca Haszvisamo nipencraBuTeneii oMHO- U TPEXATOMHBIX CITUPTOB
KapOOHOBBIX KHCIIOT. 1 3aIlUCBhIBaTh U3 (OPMYJIBL.
Jemonctpanun. O0e XuMUIECKHe CBOMCTBA KUCIIOT | Xapaxmepuzoeams KUCIOTHL, KaK KHCIOPOJCOAEpKAIne
Ha IpUMEpPE YKCYCHOM KucinoThl. KauecTBeHHas OpPraHUYECKUE COCTUHCHHS.
peaxiusi Ha MHOT0OaTOMHBIE CITUPTHI Hazvieams npencraButeneil npeaeibHbIX U HEMPeIeIbHbBIX
KapOOHOBBIX KUCIIOT U 3alUCHIBATH U3 ()OPMYIIBI.
35 Kpewmuuii u ero Kpemuuii, ctpoenue ero atroma u cpoiictBa. Kpemuuit B | Xapakmepuszosams CTpO€HHE AaTOMOB M  KPHUCTAJLIOB,
COEMHEHUS npupoze. Cunuiuast u cuinad. Oxeug kpeMuus(IV). ¢buznueckue M XUMHUYECKHME CBOWCTBA, IMONYYCHHE U
KpemumneBas kuciora u €€ comnu. MPUMEHEHUE KPEMHHUS C HCIOIb30BAHUEM PYCCKOTO

demoncrpanuu. Komtekius «O0pa3iisl MPUPOIHBIX
COeIMHEHMI KpeMHUs». Komnekuus crekna, KepaMHKu,
IIEMEHTAa U U3JEINN U3 HUX.

JladopaTopHubie onbIThl. 38. [Iponyckanue
YTIIEKUCIIOTO Ta3a Yepe3 pacTBOp CUIIMKATa HATPUs

(pomHOr0) s3BIKA U SI3BIKA XUMUHU.

Yemanaenueams TpPUYMHHO-CIEACTBEHHBIE CBA3H MEXIY
CTPOGHHEM aToMa, BHJOM XHMHUYECKOW CBSI3H, THIIOM
KPUCTAJUTMYECKON PeméTKU KpeMHHUs, ero (Gu3n4eckuMu 1
XMUMHUYECKUMHU CBOWCTBAMHU.

Buvinonnams pacuérel 10 XUMUYECKUM (popMyam

U ypaBHEHUSM peaklnid, IPOTEKAIONINX C y4acCTHEM
KPEMHUS U €r0 COSANHEHHH.

Xapakmepuzosams cocTtaB, (U3MYECKHE W XUMHUYECKHE
CBOICTBA, MOJIYYCHHE U MPUMEHEHHE COSIUHEHUN KPEeMHUS
C HCIOJb30BAHUEM PYCCKOro (pOJHOIrO) s3bIKa M SA3bIKA
XUMHH.

CpasHusamb TMOKCHUJIBI YTIIEPOAa U KPEMHHUSL.
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Onucviéams BaxHEHUIIME THUIBl MPUPOIHBIX COECTUHEHUMN
KPEMHUS KaK OCHOBHOTI'O 3JIEMEHTA JIUTOC(EPHI.
Pacnosnasams cunukar-uoH

36 CunukaTtHas [Ipou3sBoacTBo crekna u nemenTa. llpoayknus Xapaxmepuzoeamv CUWINKATHYIO IPOMBILIJIEHHOCTb U €€
MPOMBIILIEHHOCTh CUJIMKATHOM MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO, | OCHOBHYIO TPOJIYKLHUIO.
kepamuka, Gapdop, pasac. OnTruuecKoe BOJIOKHO. Yemanasnueame ananoruu MeXy pa3iIMdHBIME OTPACISIMU
Jdemoncrpauuu. Komiekuus npoyKIHU CUITUKATHOM CUJIMKATHOUW MTPOMBIIIJIEHHOCTH
MPOMBILUIEHHOCTH. BuieopparMeHTs! U craiasl
«IIpon3BOICTBO CTEKIIA U IEMEHTa»

37 [Tonyyenune Hewmeramnsl B mpupoe. Onucviéamsb HaXOXKJECHNE HEMETAIIJIOB B IIPUPOJE.

HEMETAJJIOB @pakuroHHas NeperoHKa KUJIKOro BO31yxa, Kak Xapaxmepuzoeams  (PpaKUHOHHYIO IEPETOHKY KHUIKOTO
Croco0 MosyyeHus KUCI0poa, a30Ta, aproHa. BO3/1yXa KaK COBOKYITHOCTb (PU3NYECKUX IPOLIECCOB.
[Mony4yenne pocdopa, KpeMHHsI, XJIOpa, HOA. Apeymenmupoeams OTHECEHHE aKTUBHBIX HEMETAJUIOB K
DJIEKTPOJIN3 pacTBOPOB. OKHMCJIUTEJIbHO-BOCCTAHOBUTEIBHBIM IPOIIECCaM
Jemoncrpanun. Komneknus «IIpupoausie coenuHenus
HEMETAILIIOBY. BuneopparmenTsr u cranmapl
«DpaKIMOHHAsT  MEpPeroHKa  JKUJIKOrO  BO3JIyXay.
Buneodparmentsl u cnaiinel «llomyuenue Bomopona,
KHCIIOpOJAa W TaJOreHOB  DJIEKTPOJIMTHYECKUM
Coco60oM»

38 [Tonyyenune [lonyyenue cepHOM  KHUCIOTBL:  CBIpBE, XHUMU3M, | Xapaxmepuzoéams XUMU3M, CbIPbE, allllapaTypy, HAy4HbIE
BAKHEUIINX TEXHOJIOTHYECKAasi CXeMa, METOJ KHILIIIEro Clos, | IPUHIUIBI U MPOIYKLIHUIO IPOU3BOJCTBA CEPHOM KUCIIOTHI.
XUMHUYECKUX IMPUHIIUIBI TEII000MEHa, MTPOTUBOTOKA U HUPKYISIUH. | CpasHusams POU3BOJICTBO CEPHON KHUCIIOTHI C
COCIMHEHUI Oneym. IIPOU3BOICTBOM aMMHAKa

[IpoussoacTeo aMMHaKa: CBIPBE, XUMU3M,
TEXHOJIOTMYECKas CXEeMa.
JdemoHcTpaumu.

Mogenu anmapartoB 15 IPOU3BOACTBA CEPHOU
KHUCIIOTBL. Mozenp kunsuiero cinos. Mozaenb KOJIOHHBI
CUHTe3a aMMHuaka. BuneopparMeHTsI U craiiabl
«[Ipon3BOJICTBO CEpHOM KHCIOTH». BuneodparmeHTs
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u cnanael «IIponsBoacTBo ammuakay. Komiekuus
«CpIpb€ ISl TONYYCHHS CEPHON KHUCIIOTBIY.

39 O6o00mieHne o TeMe | YpOoK-yInpaXHEHHE ¢ UCTIOIb30BAHUE CAMOCTOATENbHON | [Ipo6ooums OLleHKY COOCTBEHHBIX TOCTH)KEHUH B YCBOCHUU
«Hemerainasl 1 ux pabOoTHI IO BBITIOTHEHHUIO TIPOBEPOYHBIX TECTOB, TEMBI.
COEIMHEHU» 3alaHuM ¥ yIpaKHEHU I Koppexmuposambv cBOM 3HaHUA B COOTBETCTBHH C
TUTAHUPYEMBIM Pe3yIbTaTOM
Ilonyuams XuMuyeckyro UHGOpMaUu U3 Pa3IUYHbBIX
HCTOYHHUKOB.
Ilpeocmasname wupopManuio mo teme «Hemeramib» B
BHJIC TAOJIMII, CXEM, OITOPHOTO KOHCIIEKTAa, B TOM YHUCIIC C
npumeHenuem cpencts MKT
40 KonTponbhas pabora mo reme «HemeTayuibl u X COSTUHEHUS
Metajuibl M ux coequHeHus (17 4)
41 Tlonoxxenue [Monoxxenne w™eramwioB B Ilepuommueckoit cucreme | OOwbscHAMb, 9TO TAKOE METAJUTHL.
METAJJIOB B xumudeckux seMeHToB J[. M. MenneneeBa, ctpoenne | Paziuuams GOpPMBI CYIIECTBOBAHKS METAJIOB: AJIEMEHTHI U
[Tepuoanueckoit UX aTOMOB U KpHUCTAIUIOB. MeTalnuveckas CBSI3b W | MPOCTHIE BEIIECTBA.
CUCTEME, CTPOCHUE MeTaJIMYeCKas KpHUCTaJInuecKas pemérka. | Xapakmepuzoeams XUMUYECKHE dJIEMEHTBI-METAUIBI TI0 UX
aToOMOB U ®u3nyecKrue CBOKMCTBA  METAUIOB:  3JEKTpo- U | mosoxeHuto B [lepuonnueckoit cucreme JI. 1. Menneneena.
KpHUCTAIIJIOB TEIUIONPOBOIHOCTbD, oTpakaroImas CIOCOOHOCTH, | [IpoeHo3upoeams CBOMCTBA HE3HAKOMBIX METAIOB 10
TUTACTUIHOCTH. CTUTaBBI YEPHBIE U [IBETHHIE nojiokeHuto B [lepwogudeckoil cUCTEME XHUMHYECKHX
anemenToB JI. 1. Menneneena.
Ycemanasnueames TPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa, BHUJOM XWUMHYECKOW CBSI3U, THUIIOM
KPUCTAJUTMYECKON PEMETKA METAINIOB — IMPOCTHIX BEIIECTB
U UX COEIMHEHUN
42 OO6mume xuMuueckne | MeTauibl Kak BOCCTAHOBUTENH. DJIEKTPOXHUMHYECKUU | OObACHAMb, UTO TAKOE PSAJl aKTUBHOCTH METAJIIOB.

CBOMCTBAa METAJUIOB | psifi HanpspKeHUH. B3auMopelictBue MeTawioB ¢ | [lpumensamsb €ro Ui XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
HEMETa/NIaMHM,  OKCHJIAMH,  KHCIOTaMH, COJSIMH. | IPOCTBIX BEIECTB-METAJIOB.
ANIOMUHOTEpPMUSL. O606wamp cucTeMy XUMHUYECKHX CBOMCTB METAIOB Kak
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JdemoncTpauuu. B3aumoneiictBue HaTpus, JIUTUS U
KaJIbLIMsl ¢ BOJOW. ['OpeHue HaTpusi, MarHus u esie3a B
KHUCIIOpOAE. Benbimka TEPMUTHON CMecCH.
BzanmopeiicTBue cMecH TOPOIIKOB CEpPbl U IKEIe3a,
LIMHKAa U Cephl. B3anmopeiictBue amoMHHUSA C
KHCIOTaMH, IelIoyaMM H Bodoil. BzaumopeicTBue
JKennesa M Meou ¢ XJIopoM. B3ammopneinctsue Menu ¢
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM
KUCJIOTOM (pa30aBlieHHON U KOHIICHTPUPOBAHHOM ).
JlaGopaTopHslii onbIT. 39. B3auMonelicTBue xenesa ¢
pactBopoM cynbhara meau(Il)

«BOCCTAHOBHTEJIHHEIE CBOMCTBAY.

Cocmasnams ~ MOJEKYJISIDHBIC  ypaBHEHHS  PCaKIui,
XapaKTEpU3YIOIIUX XUMHUYECKUE CBOMCTBA METAJLIOB B
CBCTC yquI/Iﬂ 06 OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
mporeccax, a peakiud C  y4acTHEeM  DJICKTPOJIMTOB,
HpeI[CTaBHHTL TAaK)XE€ 1 B HMOHHOM BUC.

Habniooams n onucvieams peakiiud MEXAY BEIICCTBAMH C
MTOMOIIIBIO PYCCKOTO (POHOIO) SA3bIKA U A3BIKA XHMHH.
CaMOCTOSITENNIEHO  1p06800UmMb  OTBITHI, TTOATBEPKAAIOIINE
XUMHYECKAE CBOMCTBA METAJIOB C COOJIOJICHHEM IIPABHLII
TEXHUKHU 0€30IaCHOCTHU

43-44 | Obmas CrpoeHre aTOMOB M HPOCTHIX BEIIECTB. 3aBUCUMOCTH | OObACHAMb 3TUMOJIOTHIO Ha3BaHHs TPYNIBl  «IIETOYHBIE
XapaKTepUCTHKA (GU3NYECKUX W XUMHYECKHX CBOWCTB IIEIOYHBIX | METAJLIBI».
IIEJT0YHBIX METa/JIOB OT 3apsAfoB sfep uX aroMoB. Oxcuiel u | Jasamwb 0Oy XapaKTEPUCTUKY LIETOYHBIM MeETajulaM I10
METaJIOB THJIPOKCHBI IIETTOYHBIX METAJUIOB, WX IMOJy4YeHHe, | uX MmojoxeHuto B Ilepuonmyeckoil cucteme XMMHYECKHX
CBOMCTBA, NpUMEHEHHE. BakHeumue conu menodHelx | 3seMeHToB /1. M. Menneneesa.
METaJJIOB, UX 3HAUEHHE B KUBOW U HEXKUBOU Ipupone u | Xapakmepuzosams CTpoeHHE, (PU3MUECKUE M XUMUYECKHE
B )KM3HU YEJIOBEKA. CBOMCTBA INEJIOYHBIX METAIJIOB B CBeTe OOIIEro,
JdemoncTpanuu. Oxpacka MmiaMeHd COSIMHEHUSIMU 0COOEHHOTO ¥ € IMHUYHOTO.
IIEJ0YHBIX METAJIJIOB Ilpeockaszvieams (U3NUEeCKMEe W XHMHYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCHJIOB ILEJIOYHBIX METAJIOB Ha OCHOBE
UX COCTaBa M CTPOCHUS M TOATBEPXKIATh MPOTHO3BI
YPaBHEHMSIMU COOTBETCTBYIOLUX PEAKIUI.
Ilposooums pacy€Tel MO XHUMHUYECKUM (QopMynaM H
YpaBHEHHUSM  pEaKIHii, TMPOTEKAIOMUX C  yYacTHEM
IIEJIOYHBIX METAIIOB M UX COCIAMHEHUI
45-46 | Obmas CrpoeHre aTOMOB M HPOCTHIX BEIIECTB. 3aBUCUMOCTH | OObACHAMb STUMOJIOTUIO Ha3BaHUS TPYHNBl  «IETOYHO-
XapaKTepUCTHKA ¢buznyecknx " XUMHAYECKUX CBOMCTB | 3eMeJIbHBIC METAJLIBI».
HIEJIOYHO3EMENIBHBIX | LIEIOYHO3EMENbHBIX METAUIOB OT 3apsfoB saep ux | [Jasams o0myro xapakrepuctuky meramiam |lA rpymmsr
METaJIOB aToMoB. OKCHJBI U THUIPOKCH]BI IIETOYHO3EMENbHBIX | (IIEIOYHO-3eMEIbHBIM MeTalljlaM) IO HUX IOJIOKEHHIO B

MCTAJlJIOB, HX IIOJYYCHHUC, CBOWCTBA U IMPUMCHCHHUC.
Bakueimue coimm MENOYHO3EMEIBLHBIX METAINIOB, MX

[Tepuoguueckoil cucrteme xumuyeckux siemeHtoB 1. .
Meuneneesa.
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3HAYE€HHE B MPUPOJIC U KU3HU YenoBeka. KapOoHaTe u
TUAPOKAPOOHATHI KAJIBITHS.

JdemoncTpanuu. Okpacka MIaMeHH COSAUHEHUSIMU
MIEIOYHO3EMENIbHBIX METaJIJIOB. I'allleHne n3BecTu
BOJIOIA.

JlabopaTopHslii onbIT. 40.ITonyueHne u3BecTKOBOM
BOJBI U OIILITHI C HEH

Xapakmepuzoseamv CTpoeHHE, (DU3HUYCCKHE W XUMHUYECKUE
CBOMCTBA HIENOYHO-3€MEIBHBIX METAILUIOB B CBETE OOIIETO,
0COOEHHOr0 ¥ € JUHUYHOTIO.

Ipeockaszvieams (HU3NYECKHE W XUMHYECKHE CBOMCTBA
OKCHJIOB M THAPOKCHI0B MeTamuioB |IA rpymmbel Ha ocHOBE
UX COCTaBa M CTPOCHUS U NOOMEEpHCOams TPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOIUX PEAKIIUH.

IIposooums pacyéThl 1O XHMHYECKUM (QOpMyIaM
YPaBHCHUSM  PCAKIMid, MPOTCKAOIIUX C  yd4acTHEeM
IICJIOYHBIX METAJIJIOB U UX COG)]I/IHGHI/Iﬁ

47 Kéctroctb Boabpl 1 | XKEcTKOCTh BOIBI: BpeMeHHasi U nocTosiHHasg. CriocoObl | O6vbsacHAMb, UTO TAKOE <GKECTKOCTh BOJIBDY.
CIoco0bI € YCTPAaHEHHUSI BPEMEHHOM  KECTKOCTH. CriocoOsl1 | Paznuuams BpEMEHHYIO U TIOCTOSIHHYIO KECTKOCTh BOJIBI.
yCTpaHEHHUS YCTPaHEHHUS TTOCTOSTHHOM KECTKOCTH. VOHUTHI. IIpeonacams criocoObI YCTpaHEHUS AKECTKOCTH BOIBI
JdemoHcTpanuu. [Tonyuenne  kEcTKoM BoAbl | [Iposooumsv, Habmooams W ONUCHIBAMb XUMHYCCKHI
B3aMMOJICHCTBHEM YTIIEKHCIOTO C M3BECTKOBOW BOJIOW. | DKCIIEPUMEHT, C  COONIOJIGHHEM  TpaBWUI  TEXHHUKHU
VYcerpanenue BpEeMEHHOW JKECTKOCTH KHISTYEHHEM U | O€30MacHOCTH
n00aBKOM COABl. YCTpaHEHWE TOCTOSHHON KECTKOCTH
noGaBkoi compl. VMOHUTH UM TPUHIMI HX JCHCTBHS
(BugmeodparMenT).
48 [IpakTrueckas [Tonydenue KECTKOM BOABI B3aUMOICHCTBUEM THonyuams, cobupames M pacnoznasams YTISKHCIBIA Ta3
pabora 6. YIJIEKUCIIOTO C U3BECTKOBOM BOAOU. Y CTpaHEeHHE Obpawamvcs ¢ 1ab0OpaTOpHBIM ~ O0OPYIOBaHUEM |
«ITomyuenne BPEMEHHOM KECTKOCTH KUIISTYEHUEM U J0OABKOM COJbI. | HAarpeBaTeIbHBIMU ~ NPHOOpaMH B COOTBETCTBHUU  C

JKECTKOM BOOEI U
CIIOCOOEI €é
YCTpaHCHHUS

VYcerpaHneHue oCTOSHHOM KECTKOCTH T00AaBKOU COJIBI.
HcneiTanue %&ECTKOM BOABI pACTBOPOM MbLIaA

MpaBUJIAMU TEXHUKH O€30MaCHOCTH.

Habnwoams u onucviéams XUMHUYECKUN 3KCIIEPUMEHT C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3BIKA XUMUHU.
Dopmynuposams BBIBOJBI MO pe3yJbTaTaM IMPOBEJAECHHOTO
HKCIIEPUMEHTA.

Compyonuuames B TpoIecce YYEeOHOro B3aMMOJEHCTBUS
pu paboTe B rpyImmax
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49 AIOMMHUH U €70 CoenvHeHus allOMUHUS B Ipupone. XUMHUYECKHUe | Xapakmepu3oseams aqlOMUHUN 10 €ro IOJOXKEHUI0 B
COCIUHECHUS cBoiictBa  amoMuHus. OcobeHHocT okcupga U | Ilepmoguueckoit cucteme xumuueckux siaemeHtoB J[. U.
THJIPOKCH/Ia AIFOMUHUS Kak aM(OTepHBIX coelnHeHM. | MeHeneeBa.
Baxneiimue conu anmoMUHMS (XJI0pU, cyibdar). Onucvieams ~ CTpO€HHE, (U3MUECKHME U  XHMHYECKHE
JemoncTpanun. Koutekuys npupoaHbIX COEAMHEHNH | CBOMCTBA aJIIOMUHUSA, OATBEPKIAs UX COOTBETCTBYIOIUMU
amomuHus. BugeopparmenTs! U cnaiiapl «OKCHa YPaBHEHUSIMU PEAKLIHUM.
ATIOMUHUS 1 ero Moauukanumy. [lomyuenue Obvscuams TBOWCTBEHHBIN XapaKTep XMMHYECKHX CBOMCTB
amM(OTepHOro THAPOKCHUIA ATFOMUHUS U UCCIIEIOBAaHUE | OKCUJA U THIPOKCHU]IA ATTFOMUHMSL.
€ro CBOWCTB Konkpemuszuposams ~ 3IEKTPOIUTHUECKOE  TOJIYyYECHHE
METAJIJIOB OMCAHUEM ITPOU3BOJICTBA AIFOMUHHUSL.
Yemanaenueams  3aBUCUMOCTB  00JacTeld  IMPUMEHEHMS
QJIFOMMHMSI U €T0 CILUIABOB OT CBOMCTB.
Ilposooums  pacy€Tl TO XUMHUYECKUM (QOopMynaM W
YPaBHEHUSAM  pEaKlMil, MPOTEKAIUX C  Y4YacCTHEM
QJIFOMHMHMSL U €r0 COSMHEHUN
50-51 | XKene3o u ero OcobOeHHoCcTH CTpOEHHS aToMa xene3a. JKene3o B Xapaxmepu3zosamv moNoxeHHe xene3a B [lepuognueckoit

COCINHECHUA

npupoje. Baxunenmmue pyas! xene3a. Okcuabl 1
ruapokcuabl xxene3a(ll) u (II). Comu xeneza(1l) u (II).
OOHapyxeHne HOHOB KaTHOHOB XeJie3a B pacTBOpeE.
3HayeHNEe COeqUHEHNN Kelie3a.

JlabopaTopHbIe ONBITHI.

41. Mony4uenue ruapokcuaos xeneza(ll) u (111).
42.KadecTBeHHBIE pEAKIIMU HA KATUOHBI XKeye3a

cucteMe xumuuyeckux ojementoB JI. WM. Mengeneesa,
0COOEHHOCTH CTPOECHHUS aTOMa.
Onucviéams (HU3AUECKUE U XUMUYECKHE CBOWCTBA JKeie3a,

MOJATBEPXKJAsi WX  COOTBETCTBYIOIIMMH  ypaBHEHUSMHU
peaKknuu.

Obvsichamb ~ HanW4ue  JIBYX  TIEHETHYECKHX  PSIOB
coenuuenuit xenesa Fet u Fedt.

Yemanasnueams  3aBUCMMOCTH — 00J1aCTEH  HpHUMEHEHUS
JKejie3a U €ro CILIaBOB OT CBOMCTB.

Ilposooumsv pacy€Thl MO XUMHUYECKUM (opmynam

YpaBHEHUSIM PEAKIUM, MPOTEKAIOIINX C YyYaCTUEM JKelle3a U
€ro COCTMHCHUH.

Habnwoams n onucvleams peakiiuu MeXy BEIIECTBAMH C
MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U 3bIKA XUMHH
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52 [IpakTnyeckas Pemenune IKCIEPUMEHTATBHBIX 3a7a4y Ha | DKCIIEPUMEHTAIBHO UCCIe008amb CBOMCTBA METAJUIOB U UX
pabora 7 pacrio3HaBaHME€ U  TOIY4YE€HHE METAJIOB U UX | COGAUHEHUH, pelaTh SKCIEpPUMEHTAIbHbIE 3a/1aul [0 TEME
«Pentenue COCIUHECHUN «MeTamb».

HKCIEPUMEHTATBHBIX Pabomams ¢ mabopaTopHBIM  00OpyIOBaHHEM |
3ajJa4 1o TeMe HarpeBaTelbHBIMM  NpUOOpaMHM B COOTBETCTBUHU  C
«Mertabny NpaBUJIAMU TEXHUKHU O0€30M1aCHOCTH.
Habnwoams CcBOWCTBA METANIOB M WX COCAWHEHUH U
SABJICHUH, IPOUCXOAALINX C HUMH.
Onucvligamb ~ XUMHUYECKHH JKCIIEPUMEHT C IOMOIIBIO
PYCCKOro (pOIHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJBI IO pe3yJbTaTaM IPOBEJEHHOIO
HKCIEPUMEHTA
Onpedensaimo (X0 U3 y4eOHOM 3a7aun) HEOOXOAUMOCTD
UCTIOJIb30BaHMsI HAOIIOJEHNS WIIH HKCIIEPUMEHTA
53 Koppo3zus meramioB | Koppo3us xumudeckas u s5eKTpoxumuueckas. 3amura | O6vacHAmb, 94TO TAKOE KOPPO3HUSL.
U CIIOCOOBI 3aIIUTHl | METAJUIOB OT KOPPO3HUH. Paznuuams XUMUYECKYIO U 3JICKTPOXUMHUYECKYIO KOPPO3HH.
oT Heé JeMoHCcTpauu. Hnnrocmpuposams  TIOHATHS  «KOPPO3US», «XHUMHUYECKAS
Komnexnust «XuMu4yeckue HICTOUHUKN TOKay. KOpPO3Us», «3JEKTPOXUMHUUYECKAsi KOPPO3US» MPUMEPAMHU.
Pe3ynpTarhl UIMTENBHOTO SKCIIEPUMEHTA 110 U3YUCHHUIO | Xapakmepu3zoéams  CIOCOOBI  3alllUTHI  METAJIOB  OT
KOPPO3UH CTAIBHBIX M3/ICIHIA B 3aBUCUMOCTH OT KOppO3UHU
YCIOBUH MPOLIECCOB

54-55 | Meramibl B Mertasmisl B ipupoze: B CBOOOTHOM BUE U B BHJIC Knaccugpuyuposames  GHopMBl  TPUPOAHBIX  COSAMHEHUH
npupoze. [loHsaTre o | coeqMHEHUH. METAaJIOB.

MeTaTyprun [Tonsatue o metastypruu. YépHas U LBeTHas Xapakmepuzosamsb 00LIME CIIOCOObI MOIYYEHHUS METAJIJIOB:

METAJLTyPTHSL.
[MupomeTaimyprusi, THAPOMETAILTYPIHS,
3MeKTpoMeTautyprus. JJoMeHHBIN Tporiecc.
[lepepaboTka 4yryHa B CTalb.

DIIEKTPOJIN3 PACILIIABOB.

JemMoncTpanun. BocctaHoBieHue MeIu U3 OKCHAA
meau(l1) BogoponomM. BuyeodparMeHTsI 1 Ciaaiiapl

MUPO-, TUAPO- U DIEKTPOMETAIITYPIHH.
Koukpemuszuposams 3T cmocobbl  mpuMepamMu U
YpaBHEHUSAMHU PEAKIUH C COCTABJICHUEM JIJIEKTPOHHOTO
OanaHca.

Onucviéamsb JOMEHHBIA MPOLECC U AIEKTPOIUTUYECKOE
MOJTy4YE€HUE METAJIOB.

Paznuuame 4€pHble U IBETHBIE METAJUIBL, YYT'YHBI U CTAJIN
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«[IpousBoncTBO uyryHa u crain». BugeopparmMenTs! u
crangpl «M3aenus u3 4yryHa v CTaum».
Buneogparments! u cnaiinsl «lIponsBoactso
ATFOMUHHUS

56 O06o00uieHre 3HaHUi | YPOK-yIpaXHEHUE C UCTIOIb30BAHUE CAMOCTOTENbHON | [Ipo6oodums OLlEeHKY COOCTBEHHBIX TOCTH)KEHUH B YCBOCHUU
o Teme «MeTayuiby | paboThI 110 BHIIOIHEHUIO IPOBEPOYHBIX TECTOB, TEMBI.
3aIaHAN U YIPa)KHEHUH. Koppexmuposamp cBOM 3HaHUA B COOTBETCTBUH C
IJIAHUPYEMBIM PE3YJIbTATOM
Ilonyuame XUMHUYECKYI0 HMH(POPMALUU U3  PA3THMUYHBIX
HCTOYHHUKOB.
IIpeocmasname nubopmaiuio mo teme «MeTaasl» B BUIE
TabJMI, CXEeM, OMOPHOIO KOHCIEKTa, B TOM 4YHUCIE C
npumeHenueM cpeacts MKT.
57 KoHnTtponbHas padot 3 mo teme «MeTauib»
XuMmusi 1 OKpyKamomas cpena (2 1)
58 XuMuueckas Crpoenue 3emnu: gapo, MaHTUs, 3€MHas Kopa, HX | Mumezpuposams cBeneHus no ¢puznyeckoit reorpaduu B
OpraHu3anus XUMHAYeCKui coctaB. Jlutocdepa m e€ XMMHUYECKHH | 3HAHUS O XUMHUYECKOW OpPTaHU3aIUH IJIAHETHI.
IUIAHETHI 3eMJIA coctaB. Munepansl. Pyapl. OcagouHble MOPOJBIL. .
Momesmbie  mekomaeMbre.  XHUMIUCCKHH — COCTAB Xapakmepuzoeamb XUMUYECKUNM COCTAaB TI'€OJOrMYECKUX
ruzpocdepbl. XMMHUYECKHI COCTaB aTMOC(]EpHI. obonouek e,
Nemonctpammu.  Bumeobparments:  #  ciaiim Pasznuuams MuHeEpaiel 1 TOpHbIE IOPOJIbL, B TOM YUCIIE U
«Crtpoenne 3emimum M €€ XHUMHUYECKUH COCTaBy. PYAbI
Konneknus MuHepaioB U TopHbIX nopof. Kommekuus
«Pynsl MeTaIoBy.
JlaGopaTtopHbie onbIThL. 43. M3ydeHune rpaHuTa.
59 Oxpana HcTouHMKN XMMMYECKOrO 3arps3HEHUs OKpYXKawlueu | Xapaxmepuzoeams ACTOUHUKNA XMMUYECKOTO 3arpsI3HEHUS

OKpY>Karolleu cpeibl
OT XUMHUYECKOT0
3arpsi3HEHUs

cpenbl.  ['mobGanmbHBIE  DKOJOTMYECKHE  MPOOIEMBI
YEeIOBEUeCTBA: MAPHUKOBBIM  A((eKT, KUCIOTHBIC
JIOXKIIH, 030HOBBIE JBIPBHI. MexnyHapogHoe

COTPYJHMYECTBO B O0OJACTH OXpaHbl OKpYyKarolen

OKpY’KaroIlen Cpeibl.

Onucviéams T00abHBIE SKOJIOTMUECKHUE TPOOIIEMBbI
YeJI0BEUECTBA, CBI3AHHBIC C XUMUYECKUM 3arps3HCHHEM.




83

Cpenbl OT XHMHYECKOrO «3enénas

XUMMUD).

3arpsi3HEHUSI.

JdemoncTpanun. BugeopparmMeHTs! U craibl
«['moGanbHbIE HKOIOrMUECKUE TPOOIEMBI
YeJI0BEYECTBA»

IIpeonacame yTM MUHUMHU3AINH BO3ACHCTBUS
XUMHUYECKOT0 3arps3HEHHs Ha OKPY)KAIOIIYIO CPELy.

IIpusooums mpuUMepbl MEXTYHAPOIHOTO COTPYIHUYECTBA B
o0JlacTi OXpaHbl OKpYXaloule cpeiapl OT XUMHUYECKOTO
3arpsi3HEHUs

Oﬁoﬁmenne 3HAHMM MO0 XMMHUH 32 KYypcC OCHOBHOM IIKOJIbI. HOI{I‘OTOBKa K OCHOBHOMy rocyiapCTB€HHOMY 3K3aMCHY

(OID) (7 )

60 BemecrBa CtpoeHre aromMa B COOTBETCTBHHM C TOJNIOKEeHUEM | [lpeocmasnsame wHbopManuio mo Teme «llepumomnueckmii
XUMHYECKOro 3JieMeHTa B [leproanueckoit cucreme. 3akoH W Ilepmogmueckas cucrema JI. M. MenneneeBa B
Crpoenue BCIIIECTBA: XHUMHYECKas CBSI3b U | CBETE TEOPUU CTPOCHHsSI aTOMa» B BHUJIE TaOJMI], CXEM,
KPUCTAUIMYECKUE PEHIETKH. 3aBUCHUMOCTh CBOWCTB | OMIOPHOI'O KOHCIIEKTA, B TOM YKCJIE C IPUMEHEHUEM CPEJICTB

0o0pa3oBaHHBIX  dJIEMEHTaMH  IpocThix  BemectB | MKT.

(MeTaysIoB, HEMETa/ioB, OJaropoJHBIX Ta30B) OT | Buinonnams TECTOBBIE 3a/JaHUS 110 TEME.

MOJIO’KEHUS AIeMeHTOB B [lepuoanyeckoii cucteMe. IIpeocmasnsamos nHGOpMALIHIO TTO TeMe «BHUIbI XUMUYECKUX
Turnonoruss HEOPraHUYECKUX BEILIECTB, JCICHUE UX HA | CBA3EH M THUIIBI KPUCTAUIMYECKUX PEMIETOK. B3auMocBsa3b
KJ1accel U rpynnel. [IpeacraBurenu CTPOCHHS W CBOMCTB BEHIECTB» B BHJAE TaOJHI], CXEM,
OIMOPHOI'0 KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB

HUKT
61 XuMHyeckue [Ipu3Haku 1 ycinoBUs MPOTEKAHUS XUMHUECKHUX Ilpeocmasnames unpopmanuio no teme «Knaccudukanus
peakiuu peakiuid. TUIMOIOrusl XMMHUYECKUX PEaKIHi 110 XUMHUUYECKUX  PEaKIUid MO0  pa3IM4YHbIM  IPU3HAKaM.

Pa3IMIHbIM OCHOBAHHAM. PeaKI_II/II/I HOHHOI'0 OOMEHa.
OKHCIUTEIFHO-BOCCTAH OBUTEIILHEIC pcakuuun

CKOpOCTh XMMHYECKHX pPEakiuil» B BUIE TaOIHI], CXEM,
OIIOPHOI'0 KOHCIICKTA, B TOM YUCJIC C IPUMCHCHUEM CPECACTB
HKT.

Bvinonnsams TeCTOBbIE 3aaHUS 110 TEME.
Xapaxkmepu3oeamb OKUCIUTEIBHO-BOCCTAHOBUTEIILHbIC
PEaKINH, OKUCIUTETb U BOCCTAHOBUTEb.

Omauyams 3TOT TUN peakIMii OT peakuii oOMeHa.
3anucvieams ypaBHEHHUS OKUCINTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMHA C TOMOIIBIO AJICKTPOHHOTO
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OanaHca
62-63 | OcHOBBI XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB. Xapaxmepuzoeams 001IE, OCOOEHHBIC M UHIUBUIyaTbHBIC
HEOPTaHUYECKOM XapakTepHble XHMHUYECKHAE CBOWCTBA COICOOPA3yIOIMNX | CBOMCTBA KHCIIOT, OCHOBAaHWMW, COJICH B CBETE TEOPUHU
XUMHH OKCHJIOB, THUJPOKCHUIOB (OCHOBAHMM, KHCIOT U | BJIEKTPOIUTUYECKOM TMCCOLHUALIUU.
amM(OTEepPHBIX TUPOKCUIOB), COIEH Apeymenmuposams BO3MOKHOCTb MTPOTEKAHUSI XUMUYIECKHUX
peakIuii B pacTBOpax dJICKTPOIUTAX UCXOJS U3 YCIIOBUH.
Knaccuguyuposams HeopraHndeckue BeIeCTBa M0 COCTaBY
Y CBOWCTBAaM.
IIpusooums IpUMEPHI MPEACTABUTEICH KOHKPETHBIX
KJIACCOB U TPYIII HEOPraHMYECKUX BEIIECTB
64 [ToBTOpeHue u TectupoBanue, pelnieHHe 3aad W BBHINOJTHEHHE | BolnoiHsams TeCTh U YIPAXKHEHUS, peulanms 3aJ1a4u 1Mo
0000I11IeHHE 110 TEME. | YIPAKHEHUU 110 TEME TeMe.
[TonroroBka k 1Iposooums O1IeHKY COOCTBEHHBIX JTOCTH)KEHHUH B YCBOCHUU
KOHTPOJIbHON TEMBIL.
pabote Koppexmuposeams cBOY 3HaHUS B COOTBETCTBUU C
MJIAHUPYEMBIM Pe3yIbTaTOM
65 Kontponbnas pabora Ne4 «ToroBasi mo Kypcy OCHOBHOM IITKOJIBI»
66 AHanu3 KOHTposibHOU paboThl. [loBeneHne UTOroB roja.
67-70 | Pe3epBHOE Bpems
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Y4eOHO-MeTOAMYECKUIT KOMILUIEKT Kypca

Y4yeOHO-METOIUYECKUI KOMIUIEKT Ui HM3y4eHHs Kypca Xumuu B 8—9
KJIaccax,  CO3JIaHHBI  aBTOPCKUM  KOJUIEKTUBOM  IOJ,  PYKOBOACTBOM
O. C. TI'aOpuensiHa, COJAEPKHUT, KpoMe€ YUYEOHHUKOB, Y4E€OHO-METOAMYECKHE U
TUAAKTHYECKUe TMOcoOus, TEeTpaaud JUisl  BBIMOJHEHUS JA0OpPaTOPHBIX |

MIPAKTUYECKUX padOT U JIp.

YMK «Xumusa. 8 knacc
1. T'a6puensa O. C. Xumus. § kmacc : yued. s oOmieoOpa3oBaT. opraHu3anuii /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemenne, 2019
2. Tabpuenssn O. C. Xumumsa. Mertonnyeckoe mocobue s 8 kiacca: ydeO.
nocobue s obmeobpaszopar. opranuzammii / O. C. I'abpuensn, U. B. AxcéHona,
N. T'. OctpoymoB. — M.: Ilpocsemienne, 2019
3. T'aopuenssa O. C. Xummsa. COOpHHK 3amad W ympakHeHHH. 8 kiacc : y4eO.
nocobue it odmeoodpaszosar. opranuzanuii / O. C. I'abpuensan, 1. B. TpuryOuak.
— M.: IlpocBemenue, 2019
4. T'abpuensn O. C. Xumusd. Terpaas g 1a00paTOPHBIX ONMBITOB U MPAKTUYECKHUX
pabor. 8 wmacc : yueOd. mocoOue mius oOmeoOpa3oBaT. oOpraHu3auuii /
O. C. I'abpuensn, 1. B. Akcénona, U. I'. Octpoymo. — M.: [Ipocsemienune, 2019
5. I'abpuensa O. C. Xumus. Pabouas terpanp. 8 kmacc : ydel. mocoOue s
obmeoOpazoBar. opranmsaumii  / O. C. Tabpuensn, C. A.Cnaakos,

N. T. OctpoymoB. — M.: Ilpocgemienue, 2019

YMK «Xumusa. 9 knaccy
1. T'a6puensu O. C. Xumus. 9 knacc : yueb. s oOiieoOpa3oBaT. opraHu3aiuil /

O. C. I'abpuensn, 1. I'. Octpoymog, C. A. CiaaakoB. — M.: IIpoceemnienue, 2019
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2. Tabpuensn O. C. Xumwms. Meroauueckoe mocobue s 9 kmacca : yueO.
nocobue ms obmeodOpasoBar. opranusamnuii / O. C. I'abpuensn, M. B. Akcénona,
N. T. OctpoymoB. — M.: IIpocsemenue, 2019

3. T'adbpuensa O. C. Xummsa. COOpHHK 3a7ad W ympakHeHWi. 9 kimacc : y4eO0.
nocobue st obmeodpaszopar. opranmzaruii / O. C. I'abpuensn, U. B. Tpurybuak.
— M.: IIpoceemenne, 2019

4. Tabpuensan O. C. Xumus. Terpans i 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 9 kmacc : yue0. mocoOue s oOmeoOpa3oBaT. oOpraHu3auuii /
O. C. I'abpuensn, U. B. Akcénona, U. I'. Octpoymo. — M.: [Ipocsemenue, 2019
5. I'abpuensa O. C. Xumus. Pabouas teTpanb. 9 kacc : yued. mocobue s
obieoopazonar. opranuzanuii / O. C. I'abpuensn, C. A. Cnankos, W. T.

OctpoymoB. — M.: [Ipocsemienue, 2019

YMK pexomMeHayeMOro npomneaeBTHYECKOro Kypca 7 kiaacca

1. Tabpuensu O. C. Xumusa. 7 wimacc : yue0. mocobue ais oOmeoOpa3oBar.
opranuzamuii / O. C. T'abpuensn, U. I'. Octpoymon, C. A. CnagkoB. — M.:
[Tpocsemenune, 2018

2. Tabpuensun O. C. Xumwms. Meroauueckoe mocobue st 7 kimacca : yueo.
nocobue ms obmeodOpasoBar. opranusanuii / O. C. I'abpuensn, M. B. AkcéHona,
N. T. OctpoymoB. — M.: IIpocsemnienue, 2018

3. I'abpuensu O. C. Xumus. Terpaap aiis 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor. 7 xmacc : yde0. mocobue mms oOmieoOpa3oBaT. oOpraHu3anyil  /
O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2018
4. T'abpuensu O. C. Xumwus. PabGouas terpaap. 7 kiacc : y4deb. mocobue amist
obmeoopazoBar. opranmzauut / O. C. Tabpuensu, C. A. Cnaagkos,

N. T'. OctpoymoB. — M.: Ilpocsemienne, 2018
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