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IlosicHuTeIbLHAA 3aMHCKA

PabGouas mporpamma Kypca XUMHUHU I OCHOBHOM IIKOJIbI pa3paboTaHa B COOTBETCTBHH C
®denepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEeNIbHBIM CTaHAApTOM 00Iero ooOpa3oBaHus. B Heit
TaK)K€ YYHUTHIBAIOTCS OCHOBHBIC HJCH W MojokeHus [IporpaMmbl pa3BuTHs W (HOPMHPOBAHHS
YHUBEPCAITBHBIX YU€OHBIX IEHCTBHM JIJI1 OCHOBHOT'O OOIIETr0 0Opa30BaHuUs.

B cooTBeTcTBHM C 3THMH JIOKYMEHTaMH OOYYaroIIMecs JOJDKHBI OBJIAJETh NpPUEMaMH,
CBSI3AHHBIMU C OIIPENCIICHUEM TIOHATHUI: OrpaHUYMBaTh MX, OIMCHIBATh, XAaPAKTEPU30BaTh U
CpaBHUBaTh. Tak Kak XHMHs — HayKa AKCIIEpUMEHTAJIbHAs, OOYyYaroIIuecsl JOJDKHBI OBJIAJIETh
TaKUMHU TT03HABATEIbHBIMH yYE€OHBIMH JEHCTBUSIMH, KaK SKCIEPUMEHT, HAOJIOJCHHE, U3MEpPEHHUE,
omnucaHue, MOJCIMpPOBaHUE, THUIOTE3a, BBIBOA. B Tmporecce u3ydeHusi Kypca y oOydaromuxcs
MPOJO/DKAIOT  (POPMUPOBATHCS YMEHHSI CTaBHTh BOIIPOCHI, OOBSICHSITH, KIIACCU(DHUIIUPOBATH,
CpPaBHHMBATh, OMNpPEACNATh HMCTOYHUKH HWHPOpMAIUU, MOJIy4yaTh U aHAIU3UPOBaTh €€, TOTOBUTH
MH(GOPMALIMOHHBIA  MPOAYKT, TMPE3eHTOBaTh €ro U BecTH JAuckyccuto. (CrenoBaTelbHO,
NEATETbHOCTHBIM TMOJAXO0J B M3YYEHHMM XHUMHH CIHOCOOCTBYIOT —JOCTH)KCHHUIO JIMYHOCTHBIX,
MPEAMETHBIX U METAIIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B ocHOBY Kypca MOJI0KEHBI CIIEYIOIINE UACH !

® MaTepHaAILHOC CTUHCTBO U B3aMMOCBS3b OOBEKTOB U SIBJICHHUH MIPUPOIBI;

e Beyllas poJib TEOPETUUECKUX 3HAHUM JIJIs1 OOBSICHEHUS U TPOTHO3UPOBAHUS XUMUYECKHUX
SIBJICHU, OLICHKU WX MPAKTUYECKOW 3HAYMMOCTH;

® B3aMMOCBSI3b KAUECTBEHHOW M KOJMYECTBEHHOM CTOPOH XUMHUYECKUX OOBEKTOB
MaTepUAIbHOTO MUPA;

® Da3BUTHE XMMHUYECKOW HAYKW U MPOU3BOJCTBO XMMHUYECKHX BEHIECTB M MATEPUAIIOB IS
YIIOBJIETBOPEHUS HACYIIHBIX TOTPEOHOCTEH uenoBeka 1 00IIeCcTBa, PEIeHUs II00aTbHBIX
npo0OsieM COBPEMEHHOCTH;

® TCHETUYECKas CBSA3b MEXK/Y BEILIECTBAMHU.

OTH UJIeU PEeAU3yITCs B Kypce XMMHUHM OCHOBHOM IIKOJbI IYTEM JOCTUKEHHUS CIEAYIOIINX
neJien:.

* @opmuposaHnue y y4daluXcsl XUMUYECKOW KApTUHBI MHUpPA, KaK OPraHWYECKOW 4YacTH €ro
LEJIOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI.

* Pazsumue TO3HABATENbHBIX WHTEPECOB, MHTEUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4alIuxcsi B MPOILIECCE M3YUYCHUS UMH XMMHUYECKON HAayKH M €€ BKJaJa B COBPEMEHHBIM HAy4HO-

TEXHUUYECKUU Tporpecc; GOpMUPOBAHUE BAKHEHIINX JOTMYECKUX ONepaluil MBIIIICHUS (aHalu3,
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cuHTe3, 00001IeHNe, KOHKPETU3AIHsI, CPABHEHUE U JIP.) B MPOIIECCe MO3HAHUS CHCTEMbI BAXKHEHUIITNX
MOHATHH, 3aKOHOB U TEOPUH O COCTaBE, CTPOEHUHU U CBOMCTBAX XMMHYECKHUX BEIIECTB.

* Bocnumanue y0exXIEHHOCTH B TOM, YTO NMPUMEHEHHE TOJYYECHHBIX 3HAHHMHW U YMEHHHA IO
XUMHUU SIBIIIETCS OOBEKTUBHOM HEOOXOAMMOCTBIO I Oe30MacHOM padOThl C BEUIECTBAMH H
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

* [Ipoexmuposanue u peanusayusi BBITYCKHUKAMHA OCHOBHOM IIKOJIBI TUYHON 00pa3oBaTeIbHON
TPacKTOpPUHU: BBIOOp Tmpoduias oO0ydeHUuss B CTaplied ImKojJe WM MNpodhecCHOHATBHOTO
00pa3oBaTebHOTO YUPEIKICHUS.

» Osraoenue KiO4esblMU KOMNemeHyusmuy: yaeOHO-TI03HABATEIbHBIMU, UH(POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU.

MeToanuyeckne 0COOEHHOCTH NMPENOJIABAHUA Kypca XUMHHU

[Ipensaraemplii Kypc OTJIMYAETCs OT JPYIMX KYpCOB XHMMHMHM JUIsi OCHOBHOW IIKOJIBI,
BKIIOUEHHBIX B DenepasibHbIA  TMEPEUYCHb YUYEOHUKOB, HATUYUEM  BANCHBIX MEMOOUUEeCKUX
ocobennocmell.

1. Conepxxanue U MeTObI M3Yy4YeHHS NPeEIIATaeMOro Kypca XMMHUHM JAJIs1 OCHOBHOM IIKOJIbI
O0TBEYAIOT CTPYKTYPHO-/AeATEJILHOCTHOMY Noaxoay. OHu pazpaboTaHbl B COOTBETCTBUU C TEOPHUEH
MO3TAHOTO (POPMHUPOBAHUS YMCTBEHHBIX JCUCTBUM, MPEAJIOKCHHON OTEUYECTBEHHBIM IICHXOJIOTOM

I1. 5. I'asbieprHBIM, B KOTOPOM BBLAEIAETCS HECKOJIBKO 3TAIIOB.

Oman co30anus opueHmupo8oyYHol 0CHO8bl npeocmosaweti oesmenvhocmu (OO/]). Yuanmecs
MONTy4aroT HH(MOPMALIUIO O IeNIU MPEICTOoSIIIEH AeSITENFHOCTH U e€ TIpeMeTe, Y3HAIOT, KaK M B KaKOi
MOCNEAOBATEIbHOCTH OHU  JIOJDKHBI ~ BBIMOJNHATH ~ OPUEHTAIIMOHHBIC, HCIOTHHUTEIbCKUE U

KOHTPOJIbHBIC I[CI\/'ICTBI/ISI.

Bce nupaktudeckue eIMHHIBI YYeOHBIX KHHT Al 7—9 KITacCOB HAUMHAIOTCS C MOCTAHOBKH
o0pa3oBaTesbHOIM TPOOIEMBI, KOTOpas pemaercs B Ipolecce M3ydeHHs maparpada Ha OCHOBE

HUMCHHO JCATCIBbHOCTHOI'O ITOJAX0Aa.

B 9 kmacce mpu uzyueHun xumuu d7eMeHTOB B kaduectBe OO/J| BbicTymaer oOmuil 1uian

XApaKTCPUCTUKU MCTAJJIOB, HEMCTAJJIOB U MEPCXOAHBIX 2JICMCHTOB.

Oman gopmuposanus mamepuanvHou OesamenbHocmy. YUalllecs BBINOIHSIIOT IEHCTBUS BO
BHEITHEW QopMe, CTaIKMUBAACh C CAMUMU MIPEIMETaMU WJIM MOJEISIMU: BBIACISIOT MOJIOKUTEIEHOE U
OTpUIIATENIbHOE 3HAYEHHE KOHKPETHOTO0 XHUMHUYECKOrO BelIecTBA WM peakuuu B chepe
YEJIOBEUECKOW JEeATETPHOCTH WM B OKPYXKAIOIMIEM MHUPE; ONPEACISIIOT XapaKTepHbIE MPU3HAKU

COCTaBa WJIM CBOMCTB BaXKHEHIIMX KIIACCOB HEOPraHUYECKUX COCIUHEHHUH; CaMOCTOSITEIbHO
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XapaKTEpU3yIOT KOHKPETHbIE XMMHUYECKHE SJIEMEHTBI; MPOBOAAT J1a0OpaTOpHBIE W MPAKTUUYECKUE
paboThI; TOTOBAT COOOIICHUS M TPE3EHTALMH; OCYIIECTBISIOT MPOCKTHYIO AEATEIbHOCTH II0

BbIOpaHHOW TEMaTHKE.

Oman enewrell peuu. JIGUCTBUS ydaluxcsi BEpOAIM3YIOTCS B YCTHON WJIM MHUCHbMEHHOM peuw,
OHM MPOTOBAPUBAIOTCA U yCBauBaroTcsa B 0000mEHHON dopme. Tak, yuamiuecs: 03By4HBaIOT, KaKyto
uH(pOpMAIIMI0O HECET XMMHYECKas CHMBOJIMKA: XWMHYECKHE 3HAKW, XUMHUYECKHE (POPMYIbI H
YpaBHEHUSI XUMUYECKOW pEaKLMK, CUMBOJIMKA [lepnoandeckoi CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB /.

H. Meuneneena.

Oman eumympenneti peuu. BepbanbHOe OCBOEHHE JAEWCTBUS Mpo cels, MPOroBapuBaHUE
ornepanuii mpo ceds, 6e3 BHemHel peun. JlelicTBue penynupyercs, Hanpumep, ocjae MpoBeIEHHOTO
yuduTeIeM HMHCTPYKTaXka TMepe] MNPaKTHUUECKOH Wi J1abopaTOpHON paboTOM y4YeHUK TOJKEH
MPOTOBOPUTH €ro Mpo ceOs, OCO3HATh €ro, BHYTPEHHE COTJACUThCA C HUM WM BBIACHUTH
HETIOHSTHBIE MOMEHTHI; TO JK€ MPOHMCXOJUT MPHU PeIICKCUHM JUYHBIX JOCTM)KCHUHW M BBIPAOOTKE
IUIaHa TIOBBIIEHHS UX YpoBHS. Oco0yi0 BaXXHOCTb JTOT JTal HUIrPaeT IMpPH BHIIOJHEHUH

YYCHHUYCCKOI'O UCCIICAOBATCIILCKOI'O ITPOCKTA.

Humepuopusayus oeticmeus. JIeiCTBUE CTAaHOBUTCS BHYTPEHHUM IPOIIECCOM, aKTOM MBICIIH,
JNEUCTBUEM B yMe. YYEHUK TIe€pe/] BBHINOJHEHUEM XUMHUYECKOTO HJKCIEPUMEHTAa WM PEIICHUS
pacu€THOM 3amauu 1o (opMmyjaaM U YPaBHEHUSM MBICJICHHO MPEACTABISET MOCIEI0BATEIHHOCTD

CBOHUX ACHUCTBUH MO peaji3dannun BLIpa6OTaHHOFO I1J1aHa.

2. Teopernyeckue NOJIOKEHMS KYpca XMMHH OCHOBHOM WIKOJIbI PACKPbIBAIOTCH HAa
OCHOBe IIMPOKOI0 MCHOJb30BAHUSI B 00y4YeHMH XMMHYECKOro 3KcrepuMeHTa (J1abopaTOpHBIX
ONBITOB M MPAKTUYECKUX padoOT), B TOM YHUCIIE€ U MPOBOAUMOIrO B JIOMAIIHHUX YCJIOBMSX, a TaKke
JIEMOHCTPALIMOHHOTO dKCIIEPUMEHTA, KOTOPBIN ITOKA3BIBAET YUUTENb.

3. Pa3Butne HHPOPMANMOHHO-KOMMYHHUKATHBHOW KOMIETEHTHOCTH O0Yy4YaIOUINXCH:
oOpaleHre K pa3IMyHbIM UCTOYHUKAM XUMHUYECKOW MH(POPMALUH, OJrOTOBKY MH()OPMAIIMOHHOTO
IIPOJYKTa U €ro IMpPE3eHTallds, YMEHUE BECTH IHMCKYCCHIO, OTCTaWBaTh CBOX TOYKY 3PEHHUS H
KOPPEKTUPOBATh MO3UIUIO HA OCHOBE aHAJIN3a apTyMEHTOB YYaCTHUKOB JINCKYCCHH.

4. MeTanpeaIMeTHbIH XapakTep cojep:KaHUsl Y4eOHOro MaTepHaJa: pealnu3alus CBA3eH C
IIpeAMETAMHU HE TOJIBKO €CTECTBEHHO-HAYYHOI'O IMKJIA, HO U C MCTOpPHUEH, JINTEPAaTypol, MUPOBOU
XYyJI0KECTBEHHOH KYJIbTYPOM.

5. IlpakTHUKO-OpPHMEHTHPOBAHHAS 3HAYUMOCTH OTOOpa Y4YeOHOI0 CO/ep:KaHUsl: CBS3b

M3y4aeMOro Marepuala ¢ )KM3HbI0, (OPMHUPOBAHUE FKOJIOTMUECKON IPaMOTHOCTH MPU OOpAIIEHUH C
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XUMHUYECKHMH BEIIECTBAMHU, MAaTepUANAMH W MPOILECCAMHU, OTBEUAIONIMMH TpPEeOOBAaHUSAM MPABHII
TEXHUKU Oe30macHoCTH Tpu paboTe B XUMHYECKOM KaOuHeTe (1abopaTopuu) U MOBCEAHEBHOU
KHU3HHU.

6. JlocTH:keHHMSI TIPEAMETHBIX, MeTANPEAMETHBIX M JIMYHOCTHBIX PpPe3yJbTaTOB
MOCPEACTBOM CTPYKTYPHUPOBAHUS 33/IaHUI TI0 COOTBETCTBYIOIIUM PYOpUKaM:

«IIpoBepbTe cBOM 3HAHUAY;

«IIpuMeHuTE CBOM 3HAHUA;

«Vcnonp3yiiTe TOMOIHUTENBHYIO HH(POPMAIIHION;
«BpIpazute CBOE MHEHUEY.

OO0mas xapakTepucTuKa y4eOHOro npeamera
[Ipennaraemass pabodas mporpaMma IO XUMHHM pPacKpbIBaeT BKJIaJ ydyeOHOro mpeaMera B
JOCTMDKEHUE 1iefiell OCHOBHOTO 001Iero o0pa3oBaHuUs U ONpeAesseT BakHEHIue colaepxareibHble
JIMHWUM NIpEMETA!

e «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOCHHUS, CBOWCTB, IOIYYEHHUs] U NPUMEHEHMUS
BELIECTB U MaTEPHAJIOB;

o «Xumuyeckasa peaxyusy» — 3aKOHOMEPHOCTH IPOTEKAaHUS W YIPABJICHHs IPOLECCAMU
IIOJIyYEHUS U MPEBPAILECHUS BELECTB;

o «Xumuyeckuii A3bIK» — OINEPUPOBAHUE CHUCTEMOH BAXHEUIINX XUMUYECKUX IOHATHUH,
BJIQ/ICHHE XUMHYECKOH HOMEHKJIATYypOH W CHMBOJMKOM (XMMHYECKMMM 3HAKaMU,
dbopMynaMu U ypaBHEHHSIMH );

o «Xumus u dHcuzHb» — cOOJIIO/IEHNE NTPaBUJI XUMUYECKOW 0€30MacHOCTH MpU OOpaleHUH
C BeleCTBaMM, MaTepHallaMi U XMMHUYECKUMH MPOIIECCaMU B MIOBCEAHEBHON JKU3HU U Ha
IIPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOEHHE OOYHYaIOUIMMUCA OCHOB HEOPTaHUYECKON XMMHMU M KpaTKoe
3HAKOMCTBO C HEKOTOPHIMH MOHSATUSAMHU U 00bEKTAMU OpPraHUYEeCKON XUMHUHU.

B conepxarenpHOl JuHUM «Bewjecmeo» PACKPBIBAETCA YYEHHUE O CTPOEHHMHM aroMa |
BEIIIECTBA, COCTaBE M KJIacCU(PUKAIIMU XUMHUYECKUX BELIECTB.

B conepxatenbHON NMMHMM «Xumuueckas peaxyus» PACKpbIBAETCS YYEHHE O XMMHMUYECKHX
mpoueccax: KiaccupuKaluus XUMHYECKMX peakIMid W 3aKOHOMEPHOCTH WX IPOTEKaHMS;
KaueCTBEHHas W KOJIMYECTBEHHAs CTOPOHBI XUMHYECKHX IMPOIECCOB (pacuéTbl MO XUMHYECKUM

dbopMynaM U ypaBHEHUSIM XUMHUECKUX PEAKLIUN).
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B coxpepxarensHON TUHUM «Xumuueckuu A3vi1k» (GOPMHUPYIOTCS YMEHHS Y4YaIIMXCSl Ha3bIBATh
BEIIIECTBA 110 (POPMYJIaM U COCTABIATH (POPMYIIBI 110 MX Ha3BAHHSIM, 3aIIUCHIBATh YPAaBHEHUS PEaKIHi
U XapaKTepHU30BaTh MX, PACKPHIBATE MHPOPMALIUIO, KOTOPYIO HECET XMMUYECKas CUMBOJIMKA, B TOM
yycie BbIpaXEeHHass W B TaOMMuHOW ¢opme (meproAguyecKkas CUCTEMa XUMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, Tabauia paCTBOPUMOCTH BEIIECTB B BOJIE); UCIIOIB30BATh CUCTEMY XUMHUYECKUX

TOHSITHIA JUISI OTUCAHUS XUMHUYECKUX O0BEKTOB (JIEMEHTOB, BEIIECTB, MATEPUAIIOB U TIPOIIECCOB).

B copepxarenpbHON JIMHUM «XuMus U OJICU3HLY PACKPBIBAKOTCS JIOTMYECKUE CBS3H MEKIY
CBOWCTBaMHM, IPUMEHEHUEM, [TOJYYECHUEM BEILECTB B J1a0OPATOPHBIX YCIOBUSX U Ha MPOU3BOJICTBE;
dopmupyercst KynbTypa 0€30IacCHOrO0 M HKOJIOTMYECKH IPaMOTHOTO OOpaLIeHHs C XMMHUYECKHMMU

o0BEKTaMHU.

B kypce 3HauWTenbHas pPONb OTBOJUTCS XHMHUYECKOMY OKCIIEPUMEHTY: HPOBEICHUIO
NPaKTUYECKUX PadOT 1 TaOOPaTOPHBIX OMBITOB, (PUKCAIIMU U aHATIN3Y UX PE3YJIbTATOB, COOIIOACHUIO
HOPM U IIpaBWJI 0€30MacHON paboOThl B XUMUYECKOM KaOMHeTe (JabopaTopun).

Peanusanus mporpamMMel Kypca B Iporecce 00y4eHus MO3BOIUT 00YYaIOIIUMCS TIOHATH POJIb U
3HAUCHHE XUMHHU CPEeOH APYIHX HAyK O NPHPOJE, T. €. PACKPHITh BKJIAJ XMMHUH B (OPMUpPOBAHUE
[EJIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

Mecto npeamMera B y‘leﬁHOM IJIaHe

®denepanbHbI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT MPEIYyCMATPUBACT HU3YYCHUE
Kypca XMMHUHM B OCHOBHOM IIKOJIE KaK COCTAaBHOM YacTH mpeaMeTHou obnactu «EcrecTBeHHO-

HAYYHBIC IPCAMCETHI».

Kypc paccuntan Ha o0si3aTenbHOe u3ydeHue mpeamera B o0béme 140 yueOHBIX 4acoB 1o 2

qyaca B HeJemo B 8—9 kiaccax. Kpome 3toro, mpeaycMaTrpuBaeTcst U3ydeHUE XUMHUU € 7 Kjacca B
00béMe 35 yueOHBIX 4acoB 10 | yacy B HEJIEIO.

[Tpennaraemplii Kypc XOTS M HOCHUT OOILEKYJIbTYPHBI XapakTep U HE CTaBUT 3ajady
npo¢eCCHOHATBLHONM MOJArOTOBKM OOYYaIOIIMXCsl, TEM HE MEHee IO3BOJSET MM ONpPEIeNTUThCS C

BbIOOpOM Ipodiiss 00y4eHHsI B CTapIIei IKOoJIe.

JIN4YHOCTHBIE, MeTallpeAMeTHbIE U NPeIMETHbIC Pe3yJIbTAThI 0CBOCHHUS Kypca XUMHH
[To 3aBeprieHNIO0 Kypca XMMUH Ha 3Tarie OCHOBHOTO 00IIIET0 00pa30BaHus BHITYCKHUKH

OCHOBHOM IIKOJIBI AOJIKHBI OBJIAJICTh CIICAYIOIIUMHA PE3YIbTaTaMu:

1. JInYHOCTHBIE pe3yabTaThbl:
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1) ocosnanue cBOEH STHUYECKOW MPUHAUIC)KHOCTH, 3HAHHE UCTOPHH XUMHUH U BKJIAZa POCCUHCKON

XUMHYECKON HayKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K IO3HAHWIO XWMHH; TOTOBHOCTH W CIIOCOOHOCTH
y4alluxcsl K caMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX ()aKTOB, 3aKOHOB U TEOPHii

XHUMHUH,; OCO3HAHHOT'O BBI60pa H ITOCTPOCHUC HHHHBHHyaHBHOﬁ O6p330BaTCJII>HOI>'I TPACKTOPHUU;

3) popmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMJIEMOW YaCThIO

KOTOPOH SIBJIIETCSI XUMHUUYECKAsi KapTUHA MUPAa;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAYKHU U OOIECTBEHHOM

IMPAKTHUKH, B TOM YHUCJIC 1 XUMHYCCKUM;

5) ocsoenue connanbHBIX HOPM, TIPABHJI OBEACHUS, pojiel U (GOpM COIMATIBHOM KU3HH B COLUYME,
IPUPOJIE€ M YACTHOM JKU3HM HA OCHOBE HIKOJIOTMUECKON KyJIbTyphl M 0O€30I1aCHOro oOpallleHus C

BCHICCTBAMHU N MAaTCpUAIaMM;

6) popmuposanue KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOILICHUH CO CBEPCTHUKAMH U B3POCIIBIMU
B Mpolecce 00pa3zoBaTeNbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIE0BATEIbCKOM, TBOPUECKON U

JIPYTUX BUIOB JEATEIBHOCTH, CBI3aHHBIX C XMMHEH.
2. MeranpeaMeTHbIe Pe3yJabTaThI:

1) onpedenenue neneit cOOCTBEHHOrO O0YUCHHUS, MOCTAHOBKA M (HOPMYIHPOBAHUE Uit CeOsl HOBBIX

3a/1a4;

2) nianupoesarnue HYT€I>’I AOCTHUIKCHUS KEIIACMOT'0 pe3yJibTaTa O6y‘I€HH§I XUMHUHU KaK TCOPECTUICCKOTO,

TaK ¥ SKCIEPUMEHTAIBHOTO XapaKTepa;

3) coomnecenue cBOMX NCUCTBUH C IJIAHUPYEMBIMH PE3yJIbTaTaAMU, OCYUjecmeieHie KOHTPOIIs CBOCH
JEeSTEIbHOCTH B IIpPOLIECCe JIOCTHXKEHUS pe3yibTara, onpedeieHue CIOCOO0B JEHCTBUN Npu
BBITIOJTHEHUH JTA0OPATOPHBIX M MPAKTUYECKUX pabOT B COOTBETCTBUU C TNPaBUIAMU TEXHUKH

0e30IMacHOCTH;

4) 07’lp€()€]l€HU€ HCTOYHHUKOB XHMHUYECKOI I/IH(I)OpMaI_II/II/I, MMOJIY4CHHUEC U aHalinu3 Cé, CO3JaHHUC

I/IH(I)OpMaI_II/IOHHOFO NPOAYKTA U €Tr0 MPE3CHTALUA;

5) ucnojaivzosaHue OCHOBHBIX HWHTCIUICKTYAJIbHBIX onepaunﬁ: dHaJIM3a U CHUHTE3a, CPABHCHUA U

cucTeMaTu3aluu, o00O0IIeHUsI M KOHKPETHU3AIUH, 6blsAsleHUe TPUIMHHO-CICJACTBEHHBIX CBSI3EH H
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nocmpoeHrue JOTMYCCKOro pacCyXIACHUSA W YMO3AKIIIOUCHUS (I/IHI[yKTI/IBHOI‘O, ACAYKTHBHOTO MW TIO

aHaJIOI‘I/II/I) Ha MaTcpualic CCTCCTBCHHO-HAYYHOI'O COACPIKAHUSA;

6) ymenue co3maBaTh, MPUMEHATh U NPEOOPA30BHIBATH 3HAKM U CHMBOJIBI, MOJICIH M CXEMbI IS

peIICHUA y‘{e6HBIX H ITO3HaBaTCJIbHBIX 3a41a4,

7) ¢opmuposanue W pazeumue SKOJOTMYSCKOTO MBIIUICHUS, YMEHHE TMPHUMEHITh €ro B

MO03HABATEJIbLHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MPAKTHKE U MpodeCcCHOHATbHONU OpUEHTAIINH;
8) cenepuposanue e n onpeeeHue CPeICTB, HEOOXOIUMBIX IS UX PeaH3alliu.
3. IllpeameTHbBIE pe3yJIbTAThI:

1) ymernue 0003HAYaTh XMMHUUYECKHE QJICMCHTBI, HAa3bIBATb HX H XApPAKTCPHU30BATbL HA OCHOBC

MOJIOXKEeHUA B niepuoandeckoit cucreme JI. M. Menaeneena;

2) (popmynuposanue W3y4eHHBIX TIOHSITHI: BEIIECTBO, XMMHUYCCKHI 3JICMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHUOH, IIPOCTOE U CI0XKHOE BEIIECTBO, XUMUYECKAs PEaKIHs, BUAbl XUMHUECKUX PEAKIIHil 1

T. IL.;

3) onpedenenue no GopMmysiaMm COCTaBa HEOPraHUYECKUX M OPraHMYSCKHX BEIIECTB, BAICHTHOCTH

ATOMOB XMMHYECKHUX JIEMEHTOB WJIM CTETICHU UX OKUCIICHUS;
4) nonumanue nHOGOPMAIMH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, POPMYIIBI U YPaBHEHHUS,

5) ymenue xraccugpuyuposams MPOCThie (METAUIBI, HEMETAUIBI, OJIATOPOAHBIC Ta3bl) U CIIOKHBIC
(OMHapHBIE COCAMHCHHS, B TOM YHCIIE M OKCHJIBI, a TaKKE THIPOKCHJIBI — KHCJIOTHI, OCHOBaHMUS,

aM(l)OTepHBIe TUAPOKCUIBI — U COJ'II/I) BCIICCTBA,

6) popmyruposanue TEPUOJUYECKOTO 3aKOHA, 0ObSCHeHUe CTPYKTYpbl U HHPOPMAILUH, KOTOPYO
HEcET mepuojuyeckas cucteMa XxuMmudyeckux snemeHtoB Jl. M. MenzaeneeBa, packpvimue 3HaUeHUs

NEPpUOANYICCKOro 3aKOHa,

7) ymenue xapakmepusosams CTPOCHHE BEIIECTBA — BHUJIbl XHMHYECKHX CBS3€d W THIIBI

KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHHs aTOMOB XHMHUYECKHX 3JIEMCHTOB C MOPSIKOBBIMH HOMepamu 1—20 u 26,

0m06pa9fceHue X C IOMOIIBIO CXEM,

9) cocmasnenue GopMys OKCHIOB XUMHUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHIIOB;
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10) nanucanue cTpyKTYpHBIX POPMYIT MOJICKYISPHBIX COCITUHEHUH 1 (POPMYIIBHBIX SIUHUL] HOHHBIX

COGI[I/IHCHI/Iﬁ 110 BaJICHTHOCTH, CTCIICHU OKUCJICHHA WUJIHU 3apsay NOHOB,

11) ymenue opmynupoéams OCHOBHBIE 3aKOHBI XHMHH: IIOCTOSHCTBA COCTaBa BEIIECTB

MOJICKYJIAPHOTO CTPOCHUSA, COXPAaHCHUA MaCChl BEIIECCTB, 3aKOH ABoraz[po;

12) ymenue popmyruposams OCHOBHBIC TOJIOKEHHS ATOMHO-MOJICKYSIPHOTO YYCHHS M TEOPHU

ANEKTPOIUTUYECKON TUCCOLUAINY;
13) onpedenenue npu3HAKOB, YCIOBUH MPOTEKAHUS U MPEKPAIICHHUS XUMUYECKUX PEaKIInii;

14) cocmaenenue MONEKYISPHBIX ypaBHEHHH XHUMHUYECKUX PEAKIMH, MOATBEPXKIAIOIIUX OOIIHe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB M OTPAKAIOMIMX CBS3H MEXKIY

KJaccaMH COCIUHCHMIA,
15) cocmaenenue ypaBHEHHI peakiuii ¢ y4acTHEM 3JICKTPOJIUTOB TAK)KE B HOHHOH (opme;

16) onpedenenue M0 XUMUYECKUM YPABHEHUSAM MPHHAIICIKHOCTH PEAKIHHA K OMPEACIEHHOMY TUITY

HJIK BUOY,

17) cocmaeénenue ypaBHEHUI OKHCIIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKLUH C OMOIIBIO MeEToJa

JIEKTPOHHOTO OallaHca;

18) npumernerue MOHATUM «OKHCJICHHE» M «BOCCTAaHOBJICHHE) AJId XapaKTCPUCTUKH XUMHUUCCKHUX

CBOMCTB BEIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMi XJIOPUJ-, CylIb(aT- U KapOOHAT-aHHOHOB M

KaTHOHA aMMOHHUS B PacTBOPE;
20) o6vscHenue BIVSIHUS Pa3IMYIHBIX (PAaKTOPOB HA CKOPOCTh XUMUYECKHX PEAKIIHN;

21) ymenue xapaxmepuzoéamv TIOIOKEHHE METATIOB W HEMETAJUIOB B IIEPUOANYECKON CcHCTeMe

3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJJIOB, 00IIKEe (GU3NUECKUE U XUMUYECKHE CBOMCTRA;
22) 06vscHeHue MHOTOOOpa3Hs IPOCTHIX BEIIECTB SBJICHHEM aUIOTPOIHHU C YKa3aHUEeM ¢€ TIPHYHH;

23) ycmanoenenue pasIUuUil THUAPO-, MUPO- U DIIEKTPOMETAIUTYPTUU U ULIIOCMPUPOBAHUE ITHUX

pazﬂnqnﬁ ImpuMepaM NpOMBIIIICHHBIX CII0CO00B MOJIYYCHH A MCTAJIJIOB;

24) ymenue oasamwv 0o0my0 xapakrtepuctuky snemenToB |, Il, VIIA rpymm, a takxke Bomopona,

KHCJIOpOJda, a30Ta, CCPhI, (I)ocq)opa, yrjiepoaa, KpEeMHHA U O6pa30BaHHLIX HMHU NPOCTHIX BCHICCTB U
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BOXHEHIINX COCNMHEHUN (CTpOCHHE, HAXOXICHHE B MPHPOJAC, IMONy4YeHHue, (Qundeckue u

XUMUYECKHUE CBOWCTBA, IPUMEHEHHUE);
25) ymeHue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3alUTHI OT HEE;

26) ymenue npouzgooumv XUMHYECKUE PACUETHI C HMCIOJIb30BAHUEM IOHATHH «MaccoBas IOJIs
BEIIECTBA B CMECH», «KOJUYECTBO BEILECTBA», «MOJISIPHBIN 00bEM» MO (GopMylaM U YpaBHEHUSM

peaKIuii;
27) onucanue CBOWCTB M MPAKTHYECKOT0 3HAYEHUS U3YUYCHHBIX OPraHUYECKUX BEIIECTB;

28) gvinonHenue 0003HAYEHHBIX B ImporpamMme SKCIICPUMCHTOB, pacnozHasdrue HEOPTaHUYCCKUX

BCIIECTB 110 COOTBECTCTBYIOIIMM IIPHU3HAKAaM;

29) cobniodenue npaBui 6€30MacHOM pabOTHI B XUMUYECKOM KabuHeTe (J1abopaTopu).
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CoaepixaHue Kypca XUMHH

8 KIIACC

HayaabHble NOHATHSA U 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BemecTB. OTaJOHHBbIE (HU3MUECKUE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeieHue. Ponb XUMUHM B JKM3HHM COBpeMEHHOro oOmiectBa. OTHOIIEHUE

obmrecTBa K XUMHUH: XeMorinst 1 xeMohoOwus.

Meroasl wu3ydeHuss xumuu. HaOmogenwe. DxcrnepuMeHT MogenupoBanue. Mojenu

MaTCpHAJIbHBIC U 3HAKOBBIC UJIM CUMBOJIBHEIC.

l'azel. Xugkoctu. TBEpawsie BemiecTBa. B3anMHBIE NEpexXoabl MEXIY arperaTHbIMHU
COCTOSTHUSIMU BEILIECTBA: BO3rOHKa (CyOnumanus) ¥ JaecyOnumanusi, KOHICHCAlUs W HCIapeHue,

KpucCTallIn3alus U IJIaBJICHHUC.

@usnyeckue sBiIeHUs. YUCThiE BEMIECTBA U CMECH. ['OMOTr€HHBIE M TE€TEPOTrCHHBIE CMECH.
Cmecu razooOpassble, xunkue W TBEpAbIe. CrocoObl pa3feneHus CMeceil: TeperoHka, WM
JUCTUJUISIIMS, OTCTauBaHue, (DUILTPOBAHUE, KPUCTAIUIM3AIUS WK BBIIApUBaHUE. XpomaTorpadus.

[TpumeHneHue 3TUX cIocoO0B B 1a00PAaTOPHOI MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XUMU4YeCcKre dJIEMEHTBI. ATOMBI M MOJICKYIJIBI. HpOCTLIC H CJIOKHBIC BCIHICCTBA. AJ'IJ'IOTpOl'II/ISI
Ha MMpUMEPC KUCIIOPOAaA. OCHOBHBIE ITOJIOKEHHS ATOMHO-MOJICKYJIIPHOI'O YUCHUS. Honnl. BemecTBa

MOJICKYJIAPHOTO U HEMOJICKYJIAPHOT'O CTPOCHUA.

3Haku (CHMBOJIBI) XUMHYECKHUX djeMeHToB. HMudbopmarus, KOTOpyr0o HECyT 3HaKH
XUMHUYECKUX  DJIEMEHTOB. OTHUMOJIOTHS Ha3BaHUW  HEKOTOPHIX XHMHYECKHX  DJIEMEHTOB.
[lepuoanueckas Tabnuma xumuueckux snemeHToB JI. M. MenpaeneeBa: KOpPOTKONEPHUOIHBIA H
JUTMHHONIEPUOAHBIN BapuaHThl. [lepuonsl u rpymnmel. [ maBHas u mobovHast moaArpynmsl, uiu A- u b-

rpynnbl. OTHOCUTENbHAS aTOMHAs Macca.

Xumnyeckue popmynsl. MHnekcsl u kodpunuenTsl. OTHOCUTENbHAS MOJEKYJspHas Macca.

MaccoBast 0751 XUMHUYECKOI0 3JIEMEHTa B COeMHEHUU. MHpopMmalys, KOTOPYIO HECYT XUMUYECKHE

bopmybI.

Banentnocts. CtpykTypHble (QopMynbl. XWUMHYECKHE DJIEMEHTBI C MOCTOSIHHOW U
MEPEeMEHHON BalleHTHOCTHIO. BbiBoA (dopmynsl coequHeHHs MO BajdeHTHOCTH. OrmpenencHue

BaJICHTHOCTH XHMHWYCCKOI'O 2JICMCHTA I10 (bopMyne BCIIICCTBA. CocrapieHne Ha3BaHUU COCHHHCHHﬁ,
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COCTOAIUX U3 ABYX XHMHUUYCCKHUX JBJICMCHTOB, IO BAJCHTHOCTH. 3aKO0H IIOCTOSHCTBA COCTaBa

BCHIICCTB.

Xumndeckue peakuuu. PeareHTel u NpoaykTsl peakuuu. [Ipu3HaKu XUMUYECKUX DPEAKLUU.
VYcnoBus ux NpoTeKkanus U npekpamenus. Peakiyuu ropeHus. DK30TEpMUUYECKUE U SHIOTEPMUYECKHE

peaKIuu.

3akoH COXpaHCHUA MACChI BEIICCTB. Xumudaeckue YpaBHCHMU:L. CocraBlieHHE XHUMHYECKHX

ypaBHeHHA. MHpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanys XMMHUYECKUX PEaKIHii [0 COCTaBy U YHCIY PEareHTOB U MPOAYKTOB. THIIbI
XUMHUYECKHUX peakiuid. Peakiuu coeiMHEeHUs, pa3lioKeHus, 3aMenieHus u ooMena. Karanuzaropsr u

KaTaJln3.
JleMoOHCTpaL U

e Koseknus maTepuaioB U U3AEIUN U3 HUX.

e Mogenu, UCNIONIb3yEeMbIE Ha YpOKaX (PU3HMKH, OMOJIOTUH U reorpaduu.

e (OOBEMHBIE U ILIAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKUX BEILECTB.

e Mopenu KpUCTAJUIMYECKUX PEHIETOK.

e Cobupanue npudoOpa AJIs MOTYUIEHHS ra3a v MpOBEpKa ero repMEeTHIHOCTH.

e Bosronka cyxoro ipjaa, noja Ui HapTajluHa.

e ArperaTHbl€ COCTOSIHUS BOJBL.

e Paszgenenue 1ByX HECMENIMBAIOLIMXCS KUIKOCTEN C MOMOIIBIO JEIUTEIBHON BOPOHKH.

e JluctrinsaTop u ero padora.

e VYcraHoBka 11 GUIBTPOBAaHUS U €€ padoTa.

e VYcraHOBKa AJis BbllapuBaHus U e€ padboTa.

e Komnexius GbITOBBIX TPUOOPOB A (PUIBTPOBAHUS BO3AYyXa.

e Paznenenne kpacsmiero BemiecTBa ¢uiomMactepa € IOMOIIBIO  MeTofa OyMaXHOH
xpomarorpadumu.

e Mojenu aJuIOTPONHBIX MOAU(UKALINN YrIepoaa U cepbl.

e [lomyuenue o30Ha.

e Tloprperst 1. £1. Bepuenuyca u JI. . Meneneesa.

e KopoTKonepnoAHsli M JUIMHHONEPHOJHBIM BapHaHThl Iepuoanudeckod cucremsl [ .
Meneneesa.

e KoHcTpynpoBaHue MIapoCTEPKHEBBIX MOJENIEH MOJIEKYII.
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e Amnnapar Kunna.

e Paznoxenue Guxpomara aMMOHHS.

e ['openue ceppl U MarHUEBOM JICHTBHI.

e Iloprperst M. B. Jlomonocosa u A. JI. JlaByasse.

e  OnepITHl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MAacChl BELIECTB.

e Topenue ocdopa, pacTBOpeHHE NPOAYKTAa FOPEHUS B BOAE M UCCIEIOBAaHHE MOJYy4YEHHOTO
pacTBOpa JAKMYCOM.

e  BzaumonelcTBHE COISHON KUCIOTHI C IUHKOM.

e [lonyuenue rugpokcuaa meau(ll) u ero pasnoxeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI
* O3HaKOMJIEHHUE C KOJUIEKIMEH 1ab0paTOpHOM MOCYIbI.
* [IpoBepka repMeTH4HOCTH TPUOOPA IS TOTYYSHHS Ta30B.
* O3HaKOMJIEHUE ¢ MUHEpallaMH, 00pa3yIOLMMU I'PaHHUT.
* [IpuroToBieHme reTeporeHHON CMECH MOPOIIKOB CEPHI C JKEJIE30M M UX Pa3/IeliCHHE.
* B3aumozeiicTBue pacTBOPOB XJIOPHIOB M MOJIHMJIOB KaJKsl C paCTBOPOM HUTpaTta cepedpa.
* [Tonyuenne ruapoxcuna meau(ll) u ero B3anmMoelicTBHE C CEPHON KHCIOTOH.
* B3aumopelicTBre pacTBopa cofibl C KUCIOTOM.

* [IpoBepka 3aKOHa COXpAaHEHHS MacChl BEUIECTB Ha IMPUMEpPE B3aUMOJEHCTBUS LIENIOUM C

KHCJIOTOM.

® HpOBepKa 3daKOHa COXpaHCHHUA MACChI BCUICCTB Ha IIPUMEPEC B3aUMOACUCTBHUS MIEIOYH C COJIBIO

xenesza(lll).

* PaznoxeHue mepokcuaa BoJopoAa ¢ momompio okcuaa mapranna (1V). 11. 3amemenue

JKEJIE30M MEM B METHOM KYIIOpPOCE.
IIpakTnyeckune padorTsl

1. HpaBI/ma TEXHMKH O€30IMacHOCTH M HCKOTOPBIC BHIbI pa60T B XUMHYECKOM na60paTopI/H/1

(xabuHEeTe XUMHUN).

2. HabGmroienue 3a ropsiiieit cBe4oil.
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3. AHanu3 nouBkl (aHAIOT PaboThl «OUKCTKA TOBAPEHHOM COM).

BaskHeiinue NPEeACTABUTEC/IN HEOPraHUY€CKUX BEIIECCTB. KoaundyecTBeHHBIE€ OTHOIIEHUS B

XUMHUH

CocraB Bo3ayxa. [loustrie 06 00bEMHOI f01€ ((p) KOMITOHEHTA PUPOIHOM I'a30BOM CMECH —

Bo3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOM CMecH 10 ero 00bEMHOM J051e M HA00OPOT.

Kucnopon. O3o0m. [Tonydenue kucnopona. Cobupanre U pacro3HaBaHUe KACIOPOIa.
XUMHYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C METAJUIAMU, HEMETAJUIAMU U CJI0KHBIMU

BeuiectBamu. [Ipumenenue kucnoponaa. KpyroBopor kuciaopojia B Ipupo/ie.

Oxcunpl. OOpa3zoBaHue Ha3BaHHUM OKCHIIOB 1O UX (popmynam. CoctaBneHue GopMyi OKCUIOB

110 X Ha3BaHUIM. HpCI[CTaBI/ITeJII/I OKCHIOB: BOJAa 1 er'IeKI/ICJ'IHﬁ ras, HeraméHasi U3BeCTh.

BOI[OpO,I[ B IIpHUpOAC. duznyeckue M XHUMHYECKHE CBOMCTBA BOAOpOJda, €ro IOJy4C€HHUC U

IMPUMCHCHHC.

Kucnotsl, ux cocraB u ux knaccuduxanus. Uuaukatopsl. Tabnuua pactBopumoctu. CepHas

" COoJigsHasA KHUCJIOThI, UX CBOICTBA U MIPUMCHCHUC.

COJ'II/I, HX COCTaB M Ha3BaHMU:. PaCTBOpI/IMOCTL coJiei B BOJIE. Hpe,I[CTaBI/ITel'H/I COJICH: XJiopung

HaTpus, KapOooHat HaTpus, hocdar KanbLus.

[TocTostnuas Aoragpo. KonnuectBo Bemectsa. Monbs. Monspaas macca. KpatHele e TMHUIIBI
M3MEpPEHMs] KOJIMYECTBA BEIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJIIPHAs. U KUJIOMOJIIpHAst

MacCcChl BCIICCTBA.

Pacuétsl ¢ ucnoap30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,

«I1IO0CTOAHHAas ABora):[po».

3akon ABoraapo. MomsipHblii 00bEM razoo0pa3Hbix BemecTB. OTHOCUTENbHAs MIIOTHOCTh

rasa 1o Jpyromy rasy.

KpaTHBIC CAUHUIBI HU3MCPCHHUA — MHJ'IJ'IHMOJ'IHpHLIﬁ n KHJIOMOJI)IpHBIfI 00BEMBI

ra3000pa3HBIX BEIIECTB.

Pacu€rel ¢ HCIOJIB30BaHHEM IIOHATHH «KOJIHUYECTBO BCIICCTBA», «MOJIsIpHAd Maccay,

«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTaIpO».
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I'uapocdepa. Kpyrosopor Bonsl B mpuposae. @usnueckue ¥ XUMHUECKHE CBOMCTBA BOIbI:

B3aMMO/JIENCTBUE C OKCUIIAMH.

OcHoBaHusl, ux cocraB. PacTBopuUMOCT, OCHOBaHHMH B Boje. l3MeHeHue oxkpacku

WHIUKATOPOB B IIEJIOYHOU cpene. [IpeacTaBurenu menovei: rTuIpoKCUIbI HATPHS, Kalus U KaJIbIIHS.

PactBopuTens u pactBopéHHOe BemiecTtBo. PactBopbl. PacTtBopenue. I'maparsl. MaccoBas
JI0JIs paCTBOPEHHOTO BellecTBa. PacuéTel, cBA3aHHBIE C UCIOIb30BAHUEM MOHATUS «MaccoBas JOJs

PacTBOPEHHOTO BEILIECTBAY.
JdemoHcTpauuu

e OmnpezaeneHue coaepKaHus KUCIOPOJa B BO3AYXE.

e [lonydyeHue KHCIOpO/a Pa3IOKEHUEM [IEpMaHraHaTa KaJlis U IepOKCHIa BOJOPO/a.
e CoOupaHue METO/I0M BBHITECHEHHS BO3yXa U BOJIBL.

e Pacrno3HaBaHue KUCIOpOAa.

e Topenue maruus, xxesnesa, yris, cepsl u hocdopa B KUCIOPOIE.

e Komiekuus OKCUI0B.

e [lonyuyenue, coOupaHue U pacro3HaBaHue BOJIOPO/A.

e ['openue Bogoposa.

e BsaumopetictBue Bogopoa ¢ okcumom meau(ll).

e Kosneknus MUHEpPaIbHBIX KHCIIOT.

e [IpaBuio pa30aBieHus: cepoi KUCIOTHI.

e Komreknus cosen.

e Tabuuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUMN U coJiell B BOJIE.

o HCKOTOpBIG MCTAJJIbl, HEMCTAJJIBI 1 COCAMHCHHA C KOJIMYECCTBOM BCIICCTBA, paBHBIM 1 MoIb.
e  Mopenb MoIsIpHOTo 00BEMa Ira3000pa3HBIX BEIIECTB.

e Kosneknus ocHOBaHUM.

JlabopaTropHblie ONBITHI
* [ToMyTHEHHE U3BECTKOBOM BOBI MPH MPOITYCKAHUH YIJIEKUCIIOrO rasa.
* [Tonyuenne BOAOpOaa B3aUMOJICUCTBUEM LIUHKA C COJITHOM KUCIIOTOM.
* Pacno3HaBaHue KUCIOT € OMOILIBIO0 MHIUKATOPOB.

» I3MeHeHue OKpaCKu MHAUKATOPOB B IIEI0YHOM cpeace.
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* O3HaKOMJIEHME C TpenaparaMy JOMAIHEN WM IIKOJIbHOW alTe4yKU: pacTBOpaMM IEpOKcUIa

BOJIOpOJia, CIUPTOBOI HACTOMKHU MOJa, aMMHUaKa.
IIpakT4yeckue padoThl
4. ITonyyenue, cobupanue 1 pacro3HaBaHUE KUCIOPO/a.
5. Momyuenue, cobnpanue u pacro3HaBaHKUE BOJIOPOIA.
6. IIpuroroBieHue pacTBopa ¢ 3alaHHON MacCOBOM J10JIel pacTBOPEHHOI'O BEILIECTBA.
OcHOBHbBIE KJ1aCChl HCOPTAHUYECKUX COeIMHEeHU I

O06o0menne cBeleHnii 00 OKCHIaxX, UX Kiaccu(ukamuu, Ha3BaHUIX U cBoKcTBaX. CrocoObI

IMMOJIYYCHHA OKCHU OB

OcHoBanus, uX Kiaccu(uKamms, Ha3BaHUS M CBOWCTBA. B3amMmonelcTBHE ¢ KHUCIOTaMH,
KHCJIOTHBIMH OKCHJaMHU U COJiAMH. Pa3nojkeHne HepacTBOPUMBIX OCHOBaHUU. CrOCOOBI MOTyUeHHUS

OCHOBaHHUH.

Kucnorsl, ux knaccuduxanuss u Ha3BaHus. OOlME XUMHYECKHE CBOWMCTBAa KHUCIOT.
B3aumoneicTBue KHUCIOT € METAUIAMH. OJEKTPOXMMMUYECKUH PpsAl HaNpsHKEHUM METalloB.
B3aumoneiictBue KHUCIOT C OKCHIaMHM METajioB. B3aumopelcTBuE KHUCIOT C OCHOBaHMSIMU —
peakuus HelTpanuzanuu. B3aumoneiictBue kucior ¢ coismu. [lomydyeHue OECKUCIOPOAHBIX U

KHCJIIOPOACOACPIKAIINX KUCIIOT.

Comm, ux knaccudukaius U cBorcTBa. B3anumoseiicTBue coseil ¢ MeTamiaMu, 0COOEHHOCTH

ATUX peakuuil. BzaumoaencTBue coneu ¢ COJSIMU.

I'enetnueckue pAAel  METalllla W HEMCTaJlIa. I'enetnueckas CBA3b MCKAY KiIacCcaMu

HEOPraHUYECKUX BELLIECTB.
JlabopaTropHble ONBITHI

* B3aumojeiicTBre OKCcHIa KaJdbIlMs C BOJIOM.

* [ToMmyTHEHHE U3BECTKOBOM BOBI.

* Peakuysi HEUTpaau3alum.

* [Tonyuyenue ruapoxcuaa meau(ll) u ero B3anmopeicTeue ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(ll) mpu narpesanuu.
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* B3aumoeiicTBre KUCIOT C METaIJIaMH.

* B3aumoencTBre KUCIOT C COJISIMH.

* O3HAKOMIICHHE C KOJJICKIIUCH COICH.

* Bzaumonetictue cyibdara meau(ll) c xxemnesom.

¢ B3auMoelcTBHIE COJIEH C COIIMMU.

* ['eHeTnyecKas CBsI3b MEXIY KJacCaMU HEOPraHMYECKUX BEIIECTB HA MPUMEPE COCTUHEHU MEIH.
IIpakTnyeckune padoThl

7. Pemrenue OKCIICPpUMCHTAJIbHBIX 3aJla4d II0 TEMC «OCHOBHEIE KJIACCHI HCOPraHUYCCKUX

COEIMHEHUI.

Ilepuoauyeckuii 3aKOH M MEPUOANYECKASI cCUCTeMa XUMUYecKuX jieMmenToB /. U. MenjesieeBa.

Crtpoenue atoma

EcrecTBeHHbIE ceMeiicTBa XUMUUECKUX JIEMEHTOB: LIEJIOYHbIE U I1EI0YHO3EMEIbHbIE METAJLIBI,
raJloreHbl, nHepTHBIE (Omaropoansie) ra3pl.  AMpoTepHOCTh. AM(OTEpHBIE OKCUIBI i THIAPOKCHIBI.

KommiiekcHrie coliu.

Otkpeitue JI. . MenzaeneeBbM MEPUOJNYECKOrO 3aKOHA U CO3/IaHHE UM NEPUOAMYECKON

CHUCTCMBI XUMHNUYCCKHX 3JICMCHTOB.

ATOMBI Kak (1)opMa CYHICCTBOBAHUA XUMHUYCCKUX OBJICMCHTOB. OcHOBHBIE CBCIACHHUA O
CTPOCHUU AaTOMOB. I[OKS.?»B.TCJ'IBCTB& CJIO)KHOCTH CTPOCHHA ATOMOB. OnbIThI Pe3epq)op)1a.

HnaHeTapHa;I MOZCIIb CTPOCHHUA aTOMA.

CocTaB aTOMHBIX AACP: IPOTOHBI, HeﬁTpOHLI. OtHocuTenbHas aTOMHas Macca. B3auMocBs3b

MMOHSTHH «IIPOTOH», ((HGfITpOH)), «OTHOCHUTCIIbHAsA aTOMHas Macca».

Muxkpomup. nekTpoHbl. CTpoeHue 3JIEeKTPOHHBIX YPOBHEH aTOMOB XMMUYECKUX 3JIEMEHTOB

1—20. IonsiTre 0 3aBEPIIEHHOM SJIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cMbicn cuMBOJIMKHA [lepuonnueckoit cucrtembl. CoBpeMeHHas
(bopMyIUpPOBKA MEPUOANIECKOTO 3aKOHA. VI3MEHEeHHsI CBOWMCTB DJIEMEHTOB B MEpUOAaX M TPYIIax

Kak (byHKI_[I/I}I CTPOCHUS SJICKTPOHHBIX 000JI04E€K aTOMOB.
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XapaKTepI/ICTI/IKa SJIEMCHTA-MCTalllla MW JJICMCHTAa-HEMCTA/lZIa II0 HUX IIOJOXKCHHIO B

IIEPUOIUYECKON CUCTEME XUMUYECKUX 1eMeHTOB [[. 1. Menneneesa.

JleMoOHCTpaL U

Paznmuunbie hopMbl TaOJIHIl TIEPUOANIESCKON CHCTEMBI.

e  MogenupoBaHue nocTpoeHus nepuoandeckon cucremsl J[. . Menpaeneena.
e Mojenau aTOMOB XMMHYECKHUX 3JIEMEHTOB.

e Mopenu aTOMOB 3JIeMEHTOB 1—3-T0 IEPHOIOB.

JlaGopaTopHble ONBITHI
* [Tonyuyenue am(poTepHOro rTUAPOKCHUIA U UCCIIEIOBAaHUE €TO0 CBOMCTB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Nonnas xumuueckasi cBsizb. MoOHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB U HeMeTaIoB. CXeMbl
0o0pa3oBaHUsl MOHHOW CBSI3U Ui OMHAPHBIX COeMUHEHHH. VIOHHBIE KpPHCTAUIMYECKUE PEIIETKH U
dbusznyecKkue CBOMCTBA BELIECTB C 3TUM TUMOM pemérok. I[loHstue o ¢dopMynbHON eauHUIE

BCIICCTBA.

KoBasieHTHass XxuMu4eckas CBS3b. OJIEKTPOHHBIE M CTPYKTYpHble (opmyibl. IlonsTHe o
BajleHTHOCTH. KoBasieHTHast HemosspHas cBsi3b. Cxembl 00pa30BaHUS KOBAJIECHTHOH CBSI3U JUIA
OMHApHBIX COEAMHEHUH. MOJEKyasSpHbIE M aTOMHbIE KPHUCTAJUIMYECKHUE PEUIETKH U CBOICTBa

BCIICCTB C OTUM THUIIOM peH_IéTOK.

9J'IeKTpOOTpI/II_[aTeJ'IBHOCTL. Psn SJICKTPOOTPULATCIIBHOCTH. KoBanentHas InoJrsipHad
XUMHUYCCKas CBA3b. I[I/IHOJ'IL. CxeMbl O6pa30BaHI/I$I KOBaJICHTHOM HOHHpHOI\/'I CBA3HU JJIA 6I/IHapHI>IX
COCI[I/IHCHI/II\/'I. MOJ’IGKYJUIpHI)Ie N aTOMHBIC KPUCTAJUIMYCCKUC pCHIéTKI/I M CBOMCTBA BEIISCTB C 3TUM

THUIIOM PELIETOK.

Meramueckas XUMHUYECKasi CBSI3b W METaJIMuecKasi Kpucramuimueckas pemérka. CBoicTBa

BCIICCTB C OTUM THUIIOM peH_IéTOK. Enunas npupoaga XuMHICCKUX CBSI3€I.

Crenenp okuciieHusi. CpaBHEHHE CTEIEHM OKHCICHMS W BaleHTHOCTH. [IpaBuia pacuéra

CTEIIeHEeM OKHUCIICHHS 110 (bOpMy.]'IaM XUMHYECKHX COSIMHECHUI.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. OHpCI[CJ'ICHI/IC CTEIIEHEeM OKMCICHUS I
9JICMCHTOB, o6pa3y101u1/1x BCIICCTBA pa3HbIX KJIACCOB. Peakun noHHOTO o0MEHa M OKHMCIIMTEIbHO-

BOCCTAHOBUTCIIBHBIC PCAKINH. OkucimTenp M BOCCTAaHOBUTCJIb, OKHUCJIICHHC W BOCCTAHOBJICHUC.
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CocraBnenue ypaBHCHI/II\/'I OKHUCINUTCIIbPHO-BOCCTAHOBUTCIIIBHBIX peaKuHﬁ MCTOOM 3JICKTPOHHOT'O

OaytaHca.

JleMoOHCTpaL U

Buneodparmentsl u cnaiinpl «loHHast XUMHUYECKast CBA3bY.

e  Koutekius BemEeCTB ¢ MOHHOM XUMUYECKOU CBA3BIO.

e Mopenu MOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

e Buneodpparments! u crnaiinsl «KoBaneHTHAs XUMUYECKask CBS3bY.

e Kostekus BemecTs MOJIEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.

e Mopenu MONEKYJIPHBIX U aTOMHBIX KPUCTAUNINYECKUX PEIIETOK.

e Buneodpparmentsl u crnaiiipl «MeTananueckass XMMUYEcKas CBSI3b».
e Komnexnus «MeTajisl U CIUIaBbI».

e BzaumojeiicTBUE IMHKA C CEPOii, COISIHOM KUCIoToM, xstopuaom meau (11).
e ['opeHue maruus.

e B3saumozelcTBUE XJIIOPHOM U CEPOBOJOPOAHON BOJBI.

JlabopaTopHble ONBITHI
* M3roroBienne MoIeiH, MILTFOCTPUPYIONIEH CBOMCTBA METAJUINYECKOM CBSI3U
9 KJIACC
IMoBTOpeHUE U 00001IeHUE CBEAeHUIT MO Kypcy 8 Kiacca

bunapusie coeauHeHusi. Okcuabl coseoOpasyronme W HecosieoOpasyromue. [ MapoKCcub:
OCHOBaHUsS, aM(OTEpHBIE THUAPOKCUIBI, KHUCIOPOACOJAepKaIMe KUCIOThl. CpeaHue, KHUCIbIE,

OCHOBHBIC U KOMIIJICKCHBIC COJIN.

O06o0011eHre CBEACHUM 0 XMMHUYECKHX peakiusax. Kimaccudukanus XUMHUECKUX peakluid Mo
pa3IMYHBIM MPHU3HAKaM: COCTaBY M YHCIY Pearupyromux U oOpa3yOIIMXCs BELIECTB, TEMJIOBOMY
3 dexTy, 00paTUMOCTH, U3MEHEHHIO CTETNIEHEH OKUCIIEHUS JIEMEHTOB, 00pa3yloluX pearupyrome

BCIICCTBA, arp€raTHOMY COCTOSHHIO pCarupyromunx BEIIECTB, UCIIOJIb30BAHUIO KaTajIn3aTopa.

[ToHsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. DakTopsbl, BIUSIOMIME HA CKOPOCTh XUMUYECKUX
peaKkuuii: TPUPOJa PEearupyroluxX BENIECTB, HMX KOHLEHTpalus, TeMmrepaTrypa, IUIOmaab

COIIPUKOCHOBCHH, HAJITNYHC KaTaJIU3aTopa. Karamms.

JleMoHCTpanun
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e (O3HaKOMJIEHHE C KOJUIEKLIUSIMHU METAJJIOB U HEMETAJIJIOB.

e (O3HaKOMJIEHHE C KOJUIEKLIUAMHU OKCUOB, KUCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKuy OT IPUPOJIbl pEarupyroluX BELECTB.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKMU OT KOHIIEHTPAL[MH pPEarupyroliyx BEIIECTB.

e 3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOM peakuuud OT IUIOIIAJM  COIPUKOCHOBEHUS
pearupyomux BeIecTB («KUIISIIUN CII0i).

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLMU OT TEMIIEPATYPhl PEATUPYIOLIUX BEILIECTB.

JlabopaTopHbIe ONBITHI
* B3aumoielicTBME aMMHUaKa U XJIOPOBOAOPOIA.
* Peakuus HelTpanu3anuu.
» HaGnronenue teruioBoro 3dexra peakiuu HeHTpaTn3aliu.
* B3aumozetictBue cepHoit Kuciothl ¢ okcumom meau(ll).
* PaznosxeHne nmepokcuia BOJOPOa ¢ TOMOIIBIO KaTalla3bl KapToQes.

* 3aBUCHMOCTb CKOPOCTHM XHMHUYECKOW pEakLHUHU OT IPUPOJbl pPEarupyrolvx BeEIIECTB Ha
IpUMepe B3aUMOJICHCTBUS pacTBOPOB THOCYJIb(aTa HaTpUs U XJopuaa 6apus, THOCYIb(aTa HATPUs

U COJITHOM KHUCJIOTEIL.

* 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAKIMH OT IPUPOJIbI METAJUIOB MIPU UX B3aMMOEHCTBUU

C COJITHOM KUCJIOTOM.

* 3aBUCHMOCTbh CKOPOCTH XMMHYECKON peaklUu OT MPUPOJIbI KUCIOT MPU UX B3aUMOIECHCTBHH C

KCIIC30M.
* 3aBUCHUMOCTb CKOpPOCTH XHUMHUYECKOU peaKkuuu OT TEMIICPATypPHhI.
* 3aBUCUMOCTb CKOpPOCTH XHUMHUYECKOU pCaKkuuu OT KOHICHTpAalluu.

* 3aBUCHMOCTD CKOpPOCTH XHUMHYCCKOH pCaKknuu OT II1omagn COMPUKOCHOBCHHUA pPCarupyrommnx

BCIICCTB.
* 3aBUCHMOCTb CKOpPOCTH XHUMHUYECKOU pCaKknuu OT KaTajinu3aTropa.

XHMHYeCKHEe peaKIlMi B PACTBOPaX 3JIeKTPOJHMTOB
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[TonsATHE 00 MEKTPOTUTHUECKON JUCCOLMALTUH. DICKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMI AJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBsA3H. CTENEeHb 3JIEKTPOIUTHUECKOMN

Jucconuanuu. CunbHbBIE U cIa0bIe QJICKTPOJIUTHI.

OCHOBHBIE MTOJIOKEHHUS TCOPpUU SHGKTPOHHTH‘IGCKOP'I JUCCO A, Knaccmbnxaunﬂ HOHOB U

HUX CBOICTBA. KI/ICJ'IOTI)I, OCHOBAHHS U COJIM KAaK 3JICKTPOJIUTHI. Hx KJ'IaCCI/I(l)I/IKaHI/ISI n gucconuanus.

OO01ue XUMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHAMKATOPOB, B3aUMOJICICTBHE
C MeTaJJIaMH, OKCHJIAMH Y TUJIPOKCUIAMHU METAJJIOB U COJISIMU. MOJIEKYyJISIpHBIE U MOHHBIE (TIOJTHBIC
U COKpalIEHHBIC) YpaBHEHMs peakuuidl. XUMHUYECKUN CMBICH COKpalIEHHBIX ypaBHEHUH. YCIOBUS

IIPOTCKAHUA peaKI_[I/Iﬁ MCXKAY SJICKTPOJIHUTAMU JO KOHIIA. PHI[ AKTUBHOCTH MCTAJIJIOB.

OOmue XUMHYSCKHE CBOMCTBA IIEJIOYCH: B3aMMOJCHCTBUE C KHUCIOTAMHU, OKCHUJAMU
HeMeTaJuIoB, coyiiMu. OOIIe XMMUYECKHe CBOMCTBA HEPACTBOPHUMBIX OCHOBAHUM: B3aUMOJICHCTBHE

C KHUCJIOTaMH, PA3JI0KCHHUC IIpU HAaI'pCBaHWH.

O6H_II/IG XHMHYECKHE CBOMCTBA Cpe€aHux coJieit: B3aMMOJCHCTBHE C KHCJIOTaMH1, IICJI1049aMU,

COJISIMHM M MeTaJuIaMU. B3auMoieficTBUE KUCIIBIX COJIEN CO II€JI0YaMHU.

I'maponu3 kak OOMEHHOE B3aMMOJCHCTBHE COJIeH C BOAOW. ['MAPONIW3 COJNIM CHIIBHOTO
OCHOBaHUsI M cinabod kuciaorel. [maponu3 conmu caaboro OCHOBAaHUST U CHJIBHOM KHUCIOTHI.

Bopopoansiii mokaszarens (PH).

CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB U COJE€Hl B CBET€ TEOPUM DJIEKTPOIUTHUECKON

JMCCOLMALIMU U IPECTAaBICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX.
JleMoHCTpanun

e lcnpiTaHKe BEIIECTB U UX PACTBOPOB Ha DJIEKTPOIPOBOIHOCTD.

e 3aBHCHUMOCTH JICKTPOIPOBOAHOCTH YKCYCHON KUCIIOTHI OT KOHIICHTPAIIHH.
e JIBIKEHHE OKPAIIICHHBIX HOHOB B DJIEKTPHUYECKOM TIOJIC.

e OmpeneneHue xapakTepa Cpeibl B paCTBOPax COJICH.

JlabopaTopHbIe ONBITHI
* Jlucconmanus cnabbixX 3JEKTPOJIUTOB HA MPUMEPE YKCYCHOU KHUCIIOTHI.
* I3mMeHeHne OKpacKy MHAUKATOPOB B KMCIOTHOM Cpefe.

* Peakuus HeMTpanu3anuy pacTBopa IEIOYN Pa3INYHbIMU KUCIOTaMHU.
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* [Tonyuenue runpokcuna meau(ll) n ero B3anmozeiicTeue ¢ pa3InuYHbIMUA KUCIOTAMHU.

* B3anmoelicTBiE CHITBHBIX KUCIIOT ¢ okcuaoM meau(ll).

* B3aumoiencTBUe KUCIOT ¢ METaJUIAMMU.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [Tony4yenue cTyHS KPEMHUEBOUM KUCIIOTHI.

» KauecTBeHHas peakiiys Ha XJIOPUI- WU CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOYHOM Cpejie.

* BzaumonelicTBue 11eI04ei C YIIEKUCIBIM Ta30M.

» KauecTBenHas peakiiys Ha KATHOH aMMOHHUSI.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxenue.

* BzaumonelicTBrue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapoxcuna sxemnesa(lll).

* B3anmopeticTBue xeine3a ¢ pactBopom cyibhara meau(ll).

IIpakTyeckue padoTnl

1. Penienne 9KCIIEpUMEHTAIIBHBIX 3a7a4 IO TeMe «DJIEKTPOJIUTHIECKAs TUCCOLIUALINY.
HemeTtajuibl 1 MX cOeJUHEHHSA

CrpoeHue aToMOB HEMETAJIOB M UX I[OJIOXKEHUE B IepuoanuYecKor cucteme. Psn
ANEKTPOOTPHUIATENIbHOCTA. KpucTaummueckue pemeéTku HEeMETaIoOB — TPOCTHIX  BEIIECTB.
®dusnyeckue cBOiCTBa HeMeTauioB. OO0IMe XMMUYECKHE CBONCTBA HEMETAJIJIOB: OKUCIUTENbHBIC U

BOCCTAHOBUTCIILHBIC.

lanorensl, cTpoeHMEe uX aTOMOB M MoOJIeKyld. DHU3WYECKME W XUMHUYECKUE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHMs CBOMICTB T'aJIOTEHOB B 3aBUCHUMOCTU OT MX IOJIOKEHHUS B
MEpUOANYECKON cucTeMe. HaxoxkaeHue TraJloreHOB B INPUPOAE M HUX MOJydYeHHE. buonornueckoe

3HAYCHUC U IPUMCHCHHE I'aJIONCHOB.
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l'ajioreHOBOIOPOJBI U COOTBETCTBYIOLIME WM  KHCJIOTBHI:  IUIABUKOBas,  COJISHas,
OpoMOBOAOPOIHAS, MOI0BOAOpOoAHAs. ['anorenuapl. KayecTBeHHbIE peaklUd HA TajJOT€HU]I-UOHBI.

[IpruMmeHeHue coeTMHEHUI rajJOreHOB.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoie U e€ MOJydeHHE.

AmnoTtponHbie MoIU(UKALIMK CePbl M UX CBOMCTBA. XMMHUUECKHE CBOMCTBA CEPBI U €€ MPUMEHEHHE.

CepOBO,Z[OpO,I[Z CTPOCHUEC MOIJICKYJIbI, (1)1/131/1%01(1/16 n XUMHYCCKHEC CBOﬁCTBa, IMOJIY4YCHHUE U

3Hauenue. CepoBomopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIOMUHODOPEIL.
Oxkcun cepri(1V), cepauctast kuciora, cyibpuThl. KauecTBeHHas peakiys Ha CyJIb(QUT-UOH.
Oxkcun cepri(V1), cepHas kuciora, cynbdaTsl. Kpucramioruaparsl.

CepHast KHCIIOTa KaK CWJIbHBIN 3mekTponuT. CBoiicTBa pa30aBIeHHON CEpHOIl KHCIOTHI KaK
TUMIUYHOM KHUCJIOTHI: B3aMMOJCHCTBHE C METalUlaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCUIAMU,

OCHOBaHHUAIMMU U aM(l)OTepHI)IMI/I THAPOKCHUAaMHU, COJISIMU. KauectBennas pcaKknuug Ha Cy.HI)(l)aT-I/IOH.

OO0mas xapakrepucTuka 31eMeHTOB VA-Tpymibl. A30T, CTPOEHHE €ro aTOMa U MOJIEKYJIbI.
Ou3nyuecKkrue U XUMUYECKAE CBOMCTBA W MPUMEHEHHUE a30Ta. A30T B IIPUPOJE U €ro OHOoIoTHYecKas

pOIIb.

AMMI/IaK, CTPOCHUC MOJICKYJIbI U q)HSI/I‘leCKI/IC CBOMcTBa. AMMMadHas BOJa, HaHIaTLIprIﬁ
CIIUPT, TUApAT aMMHaKa. ]_—[OHOpHO'aKL{eHTOpHHﬁ MEXaHU3M 06p330BaHI/ISI CBA3M B KATHOHC
aMMoHHMS. BoccraHoBuTelnbHEIE cBolicTBAa ammuaka. Colm aMMOHHS U HX IMPUMCHCHHUC.

KauecTBennas pCaKnug Ha KaTUOH aMMOHMA.

Oxcupl a30Ta: HECOIE00pa3yIolUe U KUCIOTHBIE. A30THUCTasi KUCIIOTa M HUTPUTHI. A30THast

KHCJIOTA, €€ Moy4eHue u cBorcTea. Hurpartsl.

®ocdop, crpoenune aroma u amnorponus. Pochuabl. Dochpun. Oxcun docdopa(V) u

dochopnas (oprodocdopnas) kucinora. Docdarsl.

OO6mas xapakTepucTuka 31eMeHTOB |V A-rpynmnbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, IIPOCTBIX
BEUIECTB U COEIMHEHUN B 3aBHCHUMOCTH OT IIOJIOKEHHUS DJIEMEHTOB B IEPUOJUYECKON CUCTEME.
VYranepon. AmnorponHble Moaudukanmu: anmas, rpadut. AmopdHBIM  yriaepomx:  caxa,
aKTUBUPOBAHHBIA yroiab. AjcopOuus. Xumuueckue CcBoHcTBa yrieponaa. Kokcoxumuueckoe

MIPOU3BOJICTBO U €T0 MpoayKius. Kapoumsl.
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Oxcun yraepona(ll): crpoenue mosekysbl, moiaydenue u cBoiictBa. Oxcua yriepona(lV):
CTPOCHHME MOJIEKYJIbI, TIOJIy4YeHHE W CBOMCTBA. YroJsibHas KucioTa. Conau yroiabHOM KHUCIIOTHI:

Kap6OHaTBI u FI/I,Z[pOKap6OHaTBI. Texunueckas u nymeBas coaa.
OpraHI/I‘leCKaﬂ XUMMU. yI‘J'ICBO,Z[OpOI[BI.

MertaH, 3TaH 1 IponaH Kak npeeibHble (HACBHIIICHHbIE) YIIIEBOAOPO/Ibl. DTUIICH U alleTUIICH
KaK HempejenbHble (HeHAChIEeHHbIe) yriaeBoaopoabl. CTpykTypHble (Gopmysbl BemlecTB. ['opeHue

yII€eBOA0POAOB. Peakuinu aerujpupoBanust peAeIbHbIX YIIIEBOAOPOIOB.

CnupTbl. DTUJIOBBIA CHOUPT, €r0 IOJYy4YeHHE, MPUMEHEHHE MU (PU3UOJIIOTUYECKOE JIEHCTBUE.

TpéxaToOMHBIM COUPT MIMLIEPUH. YKCYCHAsI KACIOTA KaK MPEJICTABUTENb KapOOHOBBIX KHUCIIOT.

Kpemuuii: ctpoenue aroma u HaxoxaeHue B npupoje. Cuaunuabsl 1 cuiiad. CBONHCTBA KPEMHUSL.

Oxkcupn kpemuus(1V). KpemHueBas kucinora u e€ conu.

HpOH?;BOI{CTBO CTCKJIa U IIEMCHTA. HpOIIYKIII/Iﬂ CHJIMKATHOU IMPOMBIIIJICHHOCTH: OIITUYCCKOC

BOJIOKHO, KepaMuKa, papdop, dasac. Ontudeckoe BOIOKHO.

Hemeramnsl B mpupoje. @pakioHHas MEepEroHKa )XUJIKOro BO3/1yXa KaK CIOCO0 MOTydeHUs

KHCTIOpoJia, a30Ta u aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, uoaa. IIEKTPOIU3 PACTBOPOB.

HOJ'Iy‘lCHI/IC CCpHOﬁ KHCJIOTBI: CBIpLé, XUMU3M, TEXHOJOIHYCCKAaA CXEMa, MCTOJ KUIIALICTO
CJIOA, HPUHIUIIBI TCHJ'IOO6MCH8., MNPOTUBOTOKA W HHUPKYIISIIHU. OJ'ICYM. HpOI/I3BO,[[CTBO aMMHakKa:

CBIPbE, XUMHU3M, TEXHOJIOTHYECKAS CXEMA.
JleMoHCTpanun

e Komneknus HeMeTamIoB.

e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHLHUIIEI €10 PabOTHI.

e ['opeHue HeMeTaIOB — MPOCTHIX BELIECTB: cephl, pochopa, IPEeBECHOTO YTIIS.
e OO0pa31ibl raJIOT€HOB — MPOCTHIX BELIECTB.

e BsaumoneiicTBHE raJoreHoB ¢ METalIaMH.

e BriTecHenue xiopa OpOMOM MK HOJIa U3 PAaCTBOPOB UX COJIEH.

e Komeknus npupoaHbIX COETUHEHUN XJI0pa.

e BsanmoaeiicTBHe cepbl ¢ METAIIAMMU.

e T'opeHue cepsl B KUCIOPOJIE.

o Komnekuus cynbGUAHBIX py/I.



KauectBennast peakuus Ha CylIb(pUA-HOH.

OO6eciBeunBaHrEe OKPALICHHBIX TKAHEH CEPHUCTHIM ra3oM.

B3anMonencTere KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTBI C MEJBIO.
OOyrinvMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOU KHCIOTOM.
Huarpamma «CoctaB BO3ayxan.

BuneodparmenTs! u cinaiasl «Ituasu 6a3apsiy».

[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxxenne 6uxpoMara aMMOHHUSI.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIBIO.

I'openue u€pHoro nopoxa.

Pa3znosxeHne HUTpaTa Kajaus U TOPEHUE B HEM JAPEBECHOIO YrOJIbKa.

O06pa3ibl IpUPOIHBIX coequHeHH (ocdopa.

['openue docdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tonryuenue 6enoro ochopa u uCHbITAHHE €TO CBONCTB.

Konnexkuust «O6paziibl NpupOIHBIX COEAUHEHUN YIIIepoiay.

Iloptper H. [. 3enunckoro. Ilornomenue pacTBOPEHHBIX BELIECTB WIH
AKTUBUPOBAHHBIM YIJIEM.

Y CeTpoiCcTBO MPOTUBOTA3A.

Mopenu MOIEKyI MeTaHa, 3TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBue sTuneHa ¢ OpOMHOMN BOJIOW M pacTBOPOM M€pMAaHIraHaTa Kajus.
OO011re XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHast peakliis Ha MHOTOATOMHBIE CITUPTHI.

Konnexkuust «O0pa3ibl NpUpOIHBIX COEAUHEHUNH KPEMHUS.

Komnekuus crekina, KepaMUKH, IEMEHTA U U3/I€TUIN U3 HUX.

Konnekuust npoyKIuu CUIMKaTHON MPOMBIIIIEHHOCTH.

Buneodparments! u cnaiinpl «I Ipou3BoJACTBO CTEKIIA U IEMEHTa.

Komnexuus «[IpupoaHele coeqnHEHNsT HEMETAIUIOBY.

BI/II[GO(i)pal"MeHTBI U CIaigbl «CDpaKI_II/IOHHa}I MEPETOHKA KUJAKOI'0 BO3AYXa».
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ra3oB

Buneodpparmentet u cnmaiiael  «[lomydeHme Bomopoma, KHCIOpPOJa W TaJIOTCHOB

AIIEKTPOIIUTUIECKUM CTIOCOO0OM).
Mojenu anmapatoB AJisi HPOU3BOJICTBA CEPHOM KHUCIIOTHI.
Moesnp KUISIIETO CII0.

Moesnp KOJIOHHBI CHHTE3a aMMHUaKa.
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e BuneodbparmeHnTsl u cnaiiapl «II[pou3BOICTBO CEPHOM KUCTOTHI.
e BuneodbparmenTs u cnaiiasl « [pon3BoACcTBO aMMuaKa.
o Komnexknus «CpIpb€ ISl OTYYEHHS] CEPHON KHCIOTBI.

JlaGopaTopHbie ONBITHI

* Pacnio3HaBanue rajioreHu-MOHOB.

» KauecTBeHHbIE peakliuu Ha CyIb(aT-UOHBI.

» KayecTBeHHas peakiysa Ha KAaTHOH aMMOHMUS.

* XMIMUYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauectBennsie peakuuu Ha ¢pocdar-moH.

* [TosmydeHne 1 cBOMCTBA YrOJBbHON KUCIIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IponryckaHue yriieKuciioro raza 4epes3 pacTBop CUIMKATa HaTPUS.
IpakTnyeckmne padoThl

2. I3ydeHue CBOMCTB COJISTHON KUCIOTHI.

3. I3y4eHne CBOMCTB CEpHON KHUCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4€HUE €T0 CBOWCTB.

5. Ilonydenue yriaekucnoro ra3a. KauectBenHas peakiysi Ha KapOOHAT-HOHBI.

MeTajliibl M UX COCAHUHEHUS

[TonoxxeHne MeTaJUIOB B MEPUOINYECKON cucTeMe XxumMuueckux anemeHntoB J[. 1. Menneneena,
CTPOCHHME aTOMOB M KPHUCTAUIOB METaUIOB. MeTainuyeckas CBA3b M METaJUIM4ecKas
Kpuctajuimueckass pemérka. dusmyeckue CBOICTBA METAIIIOB: 3JEKTPO- W TEIUIONPOBOJHOCTD,

OTpakaroIas CroCOOHOCTh, MIACTUIHOCTh. YEPHBIE U IIBETHBIC METAJIIIBI.

Meramibl Kak BOCCTAHOBHUTENH. OJIEKTPOXUMHUYECKUU psj HanpspkeHWi. B3anmmopneincrteue

METAJIOB C HEMCTAaJIlIaMH, OKCUJaMH1, KHCJIOTaMHU, COJISIMH. AJ'IIOMI/IHOTepMI/IH.
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OO0mast xapakTepucTika 1eMeHTOB |A-Tpynnbl. OKCHIIBI U THAPOKCUIBI IIEIOYHBIX METAIJIOB,
UX MOJy4YeHHE, CBOMCTBA, IpUMEHEHUE. BaxxHeilue conu IIEI0YHbIX METAJUIOB, UX 3HAYEHHE B

IIpUpoaAc 1 KM3HU YCTIOBEKA.

O6mas xapaktepuctuka 31eMeHToB ||A-rpynmnbl. OKCHIBI M THIPOKCUIIBI IETOYHO3EMETbHBIX
METAJIJIOB, WX IIOJydYeHUE, CBOWCTBA W MpHUMEHEHHEe. BaxHeimine coiu MIeT0YHO3EMENbHbBIX

METAaJUIOB, UX 3HAYCHHE B IIPUPOJE U JKU3HU uesnoBeka. KapOoHaThl U THApOKapOOHATHI KaIbLIHS.

Bpemennass u moctosiHHas KECTKOCTh BOABL. CIOCOOBI yCTpaHEHHs] BPEMEHHOM MKECTKOCTH.

Crioco0bl ycTpaHeHUS TIOCTOSITHHON KECTKOCTH.

CoenvHEHUS aTIOMUHUS B IPUPOe. XUMUYECKHE CBOMCTBA amoMuHus. OCOOCHHOCTH OKCHIIA U

TUAPOKCUAA AIOMUHUSA Kak aM(OTEpHbIX COeAMHEHWW. BakHeiiue conu altOMUHUS (XJIOPHL,

cynbdar).

OcoOenHoctu cTtpoenusi aToMma xene3a. Kenezo B mpupone. Baxkueiimme pyzasl sxenesa.
[Tonyuenne uyryHa u crtamu. Oxcuapl U rugpokcuast sxenesa(ll) u (1), Comu xenesa(ll) u (I11).

OO6HapyxeHne KaTHOHOB eJle3a B pacTBOpe. 3HaU€HNUE COETMHEHUI JKenesa.

Koppo3us rasoBas (Xumuyeckas) M 3JIEKTPOXMMHYECKas. 3allMTa METalIoB OT KOPPO3HH.
Meramnsl B npupone. Ilonstme o wmetauryprum. Yé€pHas W LBETHAs  METaJUTyprus.
[Tupomerammyprusi, THAPOMETAILTYPTHUs, deKTpomeramtyprus. Jlomennsiii nmpouecc. [lepepaboTka

YyryHa B CTaJlb. DJIEKTPOJIN3 PACILIaBOB.
JleMoHCTpanuu

e BsaumonencTBUE HATPHsl, IUTUSA U KAJIBLHS C BOJIOM.

e ['openue HaTpus, MarHus U XkKeje3a B KUCIOPOJE.

e Bcnblika TEpMUTHOM CMECH.

e BsanmoneincTsue cMecH IMOPOLIKOB CEPHI U KeJe3a, [IUHKA U CEPBL.

e B3aumopeicTBHE aIIOMHHHS C KUCIIOTaMH, IIIEJIOYaMH U BOJOM.

e BsaumopeiicTBHe kelie3a U MEIH C XJIOPOM.

e BsanmoneiicTBue Meau C KOHIEHTPUPOBAHHOM CEPHOM KHCIOTOM W a30THOM KHUCJIOTOU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

e Okpacka IIaMeHU COCTMHEHUSAMHU IIEJIOYHBIX METAJIIOB.

e Okpacka IJIaMeHU COEAMHEHUSIMU 1ET0YHO3EMETbHBIX METAJIIOB.

e [‘amenue U3BECTH BOLOM.

e [lonyueHue xKECTKON BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
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e VYcTpaHeHHE BPEMEHHOH KECTKOCTH KUIITYEHUEM U I00aBIEHUEM COJIBI.

e VYcrpaHeHUE IOCTOSTHHOM KECTKOCTH J0OaBIEHUEM COJIBI.

e VOHWTHI M IPUHLIUIT UX ACHCTBHS (BUACOPPATMEHT).

e Koekuus npupoaHbIX COEAUHEHUN aTFOMUHUSL.

e Buneodpparmentst u cnaiiapl «OKCHI ATIOMAHUS U €r0 MOAU(DHUKALIANY.

e [lomyyenue ampOTEpHOro rMIPOKCUAA ATIOMUHUS U UCCIIEI0BAaHHE €r0 CBOMCTB.

e Komneknus «XUMUYECKHUE HCTOYHUKH TOKA».

e PesynpTaThl IIMTENBHOTO HKCIEPUMMEHTA 10 HM3YYEHHUIO KOPPO3MM CTAIBHBIX W3ACIUN B
3aBHCHUMOCTH OT YCJIIOBHH ITPOLIECCOB.

e Boccranosienue meau u3 okcuaa meau(ll) Bogopomom.

e Buneopparmentst u cnaiiapl «I [pon3BOICTBO UyTyHA U CTAIIH.

e Buneodpparmentst u cnaiiasl «3aenus u3 yyryHa v CTanm.

e Buneodpparmentsi u crnaiiipl «I[por3BOACTBO aTFOMUHUS.

JlabopaTopHblie ONBITHI

* B3aumopeticTBue xeine3a ¢ pactBopom cyibhara meau(ll).

* [TonmyyeHne U3BECTKOBOM BOJBI U ONBITHI C HEM.

* [Tonydenue ruapokcunos xkenesa(ll) u (11).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKee3a.

IIpakTyeckue padorTnl

6. JK&€cTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

7. PenieHne sKCcriepMMEHTaIbHBIX 3a4a4 110 Teme «MeTamis.
XuMus M OKpy:KamoLas cpeaa

Crpoenne 3emun: s1Ipo, MaHTUS, 3€MHas Kopa, Jjurocdepa, ruapochepa, armochepa.
Xumuueckuil coctaB 3emnu. ['opblie mopoasl. Munepansl. Pynpl. OcagouHble TOpHBIE MOPOABI.

[Tone3Hrle uckomaeMebie.

HcTOYHUKH XUMHYECKOrO 3arpsi3HEHUs OKpyKarolled cpenbl. [100abHbIE IKOJIOTHYECKUE
po0JieMbl YeIOBeUecTBa: HapylIeHuE OMOT€OXMMHUYECKHX KPYTOBOPOTOB XMMHMUYECKUX AJIEMEHTOB,
NOTEIMJICHUE KIMMAaTa, KUCIOTHBIE T0KIU U Ap. O30HOBBIE ABIPBI. MEXyHAPOIHOE COTPYAHUYECTBO

B o0iacTu OXpPaHbI oxpyxca}omeﬁ Cpeabl OT XUMHUYCCKOI'O 3arpsA3HCHUA. «3enéHass XuMHI».
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JleMoOHCTpanuu

e BuneodbparmeHnTsl u cnaiiapl «CTpoeHne 3eMId U €€ XUMHUYECKHI COCTaBy.

e Kosnekus MUHEPAIOB U TOPHBIX ITOPOJ.

e  Komekuus «Pyapl METAIIIOBY.

e Buneodpparments! u crnaiiipl «l 106ambHBIE SKOIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
e BuneodbparMeHThI U ClIaliibl O CTEIIEHU YKOJOTUYECKONW YUCTOTHI TOBapA.

JlaGopaTopHble ONBITHI
* 3ydenue rpanura.
* V3ydyeHnue MapKupOBOK Pa3IMYHBIX BUIOB IPOMBIIIICHHBIX H POJOBOJILCTBEHHBIX TOBAPOB.
O000menne 3HAaHUH 10 XHMHH KypPCa OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY Irocy1apcTBEHHOMY 3K3aMeHY

CtpoeHue aTtoMa B COOTBETCTBHM C IOJOXEHHEM XHMHUYECKOrO 3JIEMEHTa B MEPUOIUYECKON
cucreme. CTpoeHHE BEIIECTBA: XHMMHUYECKas CBA3b U KPUCTAJIMYECKasl peuérka. 3aBHUCUMOCTh
CBOWCTB 0Opa30BaHHBIX AJIEMEHTAMHU IPOCTHIX BEHIECTB (METAJUIOB, HEMETAJIOB, OJaropoJHBIX
ra3oB) OT MOJIO’KEHUS JIEMEHTOB B MEPUOINYECKO cucTeMe. THUIoNorus HEOPraHUu4eCcKNX BEIeCTB,

pa3acICHHUEC UX Ha KJIACChI U I'PYIIIIBI. Hpe,I[CTaBI/ITeJ'II/I.

HpI/I3HaKI/I " YCJIOBUSA NPOTCKAHUA XUMHUUYCCKHUX peaKHHﬁ. Tumnoaorus XUMHUYECKUX peaKI_lI/Iﬁ Io

Pa3JINYHbIM ITPpHU3HAKAM. Peakuyuu noHHOTO oOmeHa. OKUCIUTEITbHO-BOCCTAHOBHUTEIbHBIC pCaKkuunu.

XUMHYECKHUE  CBOMCTBA  MPOCTBIX  BEUIECTB.  XapaKTEpHblE  XMMHUYECKHME  CBOICTBa
coseo0pa3yloIuX OKCUAOB, THAPOKCHAOB (OCHOBAaHUM, KHCIOPOJCOAEPKALUIUX KHUCIOT U

aM(pOTepHBIX THJIPOKCHJIOB), COJIEH.
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HpnMepnoe TEMATHYIECCKOC IIJIAHUPOBAHUE

8 KIIACC

(2 g B HEmemto, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsl)

Homep
oKa OcnoBHOe conepiaHue XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€IbHOCTH
yp Tema ypoka
ypoka y4yammxcs (Ha ypoBHe y4eOHbIX JAeicTBHII)
n/n
HavajabHble NOHATHS M 3aKOHBI Xumuu (20 4)
1 [Ipenmer xumumu. Tena u BemecrBa. CBOWMCTBA BEIIECTB. DTAJOHHEIE Obvsacuams, 4YTO TNPEIMETOM  U3YYCHUS  XUMUHU

Ponp xumun

B )KMU3HHU YCIOBCKa

II.1

(1)I/I3I/I‘IGCKI/IC CBOICTBa BCIIICCTB. MaTepI/IaJ'IBI

U MaTepuanoBefeHre. XHUMHUYECKHe sBIeHUA. Ponb
XVUMHA B oOmiecrsa.

KHU3HHU COBPECMCHHOT'O

OtHouieHue oOmecTBa K XUMHUHM: XeMopuius H

xemopoOus.

IleMOHCTpaIlI/II/I. KOJ'IJ'ICKI_II/IH MaTCepurajoB U

U3JIEITNN U3 HUX.

JlabopaTopubie ombIThl. 1. O3HakomieHHE

SIBJISIFOTCS BEILIECTBA, UX CBOMCTBA U MPEBPAILICHHUS.
Paznuuams Tena u BemecTsa, BEUIECTBA U MAaTEPUAIIBI.
Yemanasnusamo

MPUYIUHHO-CJIICACTBCHHBIC CBA3U

MCKIY CBOMCTBaMHM BEIIECTB U UX MMPUMCHCHUCM.

Xapaxmepusoeamb MOJIOKUTCIIBHYO U OTPULATCIILHYIO

POJIb XUMHHU B )KU3HU COBPCMCHHOI'O O6H.ICCTB3..

Apeymenmupoéams CBOIO MO3ULUI0 I0 OTHOLIEHUIO
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C KOJUIEKLIMeH 1abopaTOpHOI MOCYAbI

K XxeMo(pWInu 1 xeMopoOuun

Meroasl  u3ydenus | Meronasl U3y4EHUS XUMHUH. Habmonenue. | Xapakxmepuzosamo OCHOBHBIE METO/bI U3y4EHUS
XUMUU OKCHEPUMEHT MopenupoBaHue. Mogenu | eCTECTBEHHO-HAyUYHBIX JUCLHILINH.
MaTepuaibHble  (BELIECTBEHHbIE) W 3HAKOBBIE
1Ipusooums npuMepbl MaTEpUAIbHBIX U 3HAKOBBIX, WIN
(CHMBOJIBHBIE).
CHUMBOJIbHBIX, MOJIEJICH, UCIIONb3YEMBIX Ha YPOKax (pU3MKH,
JemoHcTpanuu. Mojenu, UCHoib3yeMble Ha ypokax | OMOIOruu U reorpadum.
I1.2
¢usuku, Ouosorun u reorpapuu. OOBEMHBIE U )
Cobupamb 00bEMHBIE U IAPOCTEPIKHEBBIE MOAETU
HIapOCTEP>KHEBBIE MOJEIN HEKOTOPBIX XUMHUYECKHX
HEKOTOPBIX XUMUYECKUX BELIECTB
BenliecTB. Mozenyu KpUCTaNINYECKUX PEIIETOK
ArperarHble I'a3pl. XKuakoctu. TeEpable BemecTtBa. B3aumuble | Paziuuams TpU arperaTHbIX COCTOSIHUS BEILIECTBA.

COCTOsAHHA BCIICCTB

I1.3

Mepexoabl BCIICCTBA nus3 OJHOI'0 arperaTHoro

COCTOSIHUS B Jpyroe: BO3rOHKa (cyOnumanus) Hu

necyOonMMmanus, — KOHAGHCAMs W HUCHapeHwue,
KpHUCTaJNTU3aLMs U TUIaBJICHUE.
JleMoHCTpanum. Cobupanue npubopa It

MOJIY4YCHHA Tra3a W MPOBEpKa €ro repMCETUIHOCTH.
Bo3sronka CyxXoro Jipda, uwWoAa WA Ha(bTaJ'II/IHa.

ArperaTHLIe COCTOAHUA BOJBI.

JlaboparopHble ONBITHI. 2. [IpoBepka

Yemanasnueamo B3aNMMOCB3b MCKOY arperaTHbIMHA

COCTOSIHUAIMHU Ha OCHOBC B3aMMHBIX IICPEXOJ0B BCIICCTBA.

Hnniocmpuposams ~ B3aMMHBIE — TEPEXOJbl  BEIIECTB

pUMepaMHu.

Habnwooams XUMUUYECKUI SKCIIEPUMEHT U 0eamb BBIBOJIbI

Ha OCHOBE HaONIOAEHUI
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TrepMETUYHOCTH MPHOOpa [T MOTyYSHHS T'a30B

Ilpakxmuueckas

paboma 1

[TpaBuia TeXHUKU
0€30MacHOCTH U
HEKOTOPHIC BUIBI

paboT B XUMUYECKOI1
nabopatopuun

(xabuHEeTe XUMUHN)

HpaBI/IJ'Ia TEXHUKHU 0€30I1aCHOCTH U HCKOTOPLIC BUJbI

paboT B XUMHUUYECKOH JJabopaTopuu (KaOMHETE XMMHH )

Pabomamp c 71a00paTOPHBIM o0opynoBaHueM
Y HarpeBaTebHBIMU  TIPUOOpPaMH B~ COOTBETCTBHH

C MpaBUIAMH TEXHUKU OE€30M1aCHOCTH.

Buinoaname npocteiliive MaHUNYJISIUU € Ja0OPATOPHBIM
0o0opyoBaHUEM: c 1a00paTOpPHBIM HITaTUBOM,

CO CIMPTOBKOM
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Homawnuti Habumronenue 3a ropsiieit cBe4oi Buvinonnams 6e30macHbIe B TOMAITHUX YCIOBHIX
9KCnepumMeHm HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOCHHUS 32 TOPSAIICH
CBEYOI1.
Ogopmrsams  OoT4ET O  MpoAelaHHOW  paboTe C
UCIOJIb30BAHUEM PYCCKOro (pOJHOrO) sI3blKa U SI3bIKA
XUMHA
duznyeckue Ousnueckue sBiIeHUsA. UUCThIe BemecTBa M cMecu. | Paziuyames (QU3MUECKUE M XUMUYECKUE SBIICHHS, YUCTHIC
SIBJIGHUSI — KaK ['omorennele u rereporeHHble cMmecu. (CMecH | BEIIECTBAa U CMECH.
OCHOBa pa3jielieHuss | razooOpasHble, kuakue U TBEpAble. CrnocoObl

cMecell B XUMHUH

1.4

pa3felieHuss CMecei: NEpPEeroHKa, WIM IUCTHILIALMS,
OTCTauBaHue, (UIBTPOBAHUE, KPUCTAIUIM3ALUS WIH
BblllapuBaHue. Xpomartorpadus. IIpumeHenue s3Tux
croco0OB paszeneHus cMmeced B JabopaTOpHOMN

IMPAKTHUKE, Ha IIPONU3BOACTBE U B 6HTy.

JdemoHcTpanmu. Paznenenue

JIBYX

HCCMCIINBAKOIINXCA JKUJIKOCTEN C IIOMOIIBIO

JIETUTENBbHON BOPOHKH. JlMcTHiisTop M ero pabora.

VYcranoBka s ¢uibTpoBaHusT U e€  pabora.

VYcraHoBKka Ans  BeIMapuBaHus U e€  paboTa.

Konnexnust ObITOBBIX HPUOOPOB ISl (PUIBTPOBAHUS

Knaccugpuyuposams cmecu.

Ilpusooums TpUMeEpbl CMeCeH, HUMEIONINUX Pa3IUIHOE

arperaTHoc COCTOsIHUC.

Yemanasnueamo MPUYHUHHO-CJICACTBCHHBIC CBSA3U MCKIY

(I)I/I3I/IquKI/IMI/I CBOMCTBaMH KOMIIOHCHTOB CMCCHU

U CIIOCO0aMH MX pa3aciICHUA.

Paznuuams  cnocoObl  pasfeneHus CMecel, onucvligams

" oxapakmepuzoevliednib UX IMPAKTHICCKOC 3HAUCHUC
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BO3/yXa. Pasnenenne  kpacsiiero — BeliecTa
¢iomactepa ¢ TOMOWIBIO MeToAa  OyMa)KHOH
xpomarorpadumu.

JlaGopaTopHble  ONBITHI. 3. O3HakomiieHUE
C MUHEpaJlaMu, o0pa3yromumMu IpaHuT.

4. IlpuroToBieHue TreTEPOreHHOM CMECH IOPOIIKOB

CCPHI C KCJIIC30M U UX PA3JCICHUC

Ilpakmuueckasn
paboma Ne2
«Ouucmka

I’lOde@HHOTJ coau»

AHanu3 1MOYBHI

Pabomamp c 1a00paTOPHBIM 00opyioBaHHEM
U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH
C MpaBWJIaMH TEXHUKU O€30MaCHOCTH.

Buinonname IIpOCTEHIINE IPUEMBI oOpareHus

¢ 1abopaTOpHBIM 000pYyIOBaHUEM: BOPOHKOM, (PHUIBTPOM

U CIIUPTOBKOM.

Habniooams 3a cBoWicTBaMHU BEILECTB U INpEBpAIlEHUSMH,

MPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvieams XUMUYECKUWA OSKCIEPUMEHT C TOMOIIBIO
pyccKoro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Jlenams  BBIBOABI ~TIO  pe3yabTaTaM  MPOBEAEHHOTO
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JKCIIEPUMEHTA
7 ATOMHO- XVWMUYECKUE DJIEMEHThI. ATOMBI H  MOJEKYIBL | O0bsCHAMb, 4TO TAKOE XUMUYECKUHN IIIEMEHT, aTOM,
MOJIEKYJIIPHOE [Ipoctbie W clOXHBIE BelIeCTBA. AJUIOTPONHS Ha | MOJEKYJA, aJUIOTPOIIHS, HOH.
yUeHHue. npumepe kuciopoga. OCHOBHBIE MOJIOKEHUSI aTOMHO-
Pa3znuyams npocThie U CI0XKHBIE BELIECTBA, BELIECTBA
XUMUYECKUe MOJIEKYJISIPHOTO YYEHUS. Hownsl. BemecTtBa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSL.
Yemanaenueames NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JleMoOHCTpaLIUH. Mopenn AJUIOTPOITHBIX .
COCTaBOM MOJIEKYJ U CBOMCTBAMHU aJNIOTPOIHBIX
5 Monupukanuii yraepoaa u cepsol. [lonydenue o3oHa .
: Mo (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIE TOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YUCHHS
8—9 | 3nakum XUMHUYECKUX | 3HAKH (cumMBOITBI) XAMHUYECKHX 3JIEMEHTOB. | Haszbieams v 3anucvléams 3HAKM XUMUYECKUX DJIEMEHTOB.

3JIEMEHTOB.
[Iepuonnueckas
Tabnuua
XUMHYECKHX
3JIEMEHTOB

o W

Menneneena.

Wudpopmaniysg, KOTOPYIO HECYT 3HAKU XHMHUYECKUX

9JICMCHTOB. OTHUMOJIIOTHS Ha3BaHUM HEKOTOPBIX

XUMHUYCCKUX JJICMCHTOB. HepI/IO,[[I/I‘leCKaH Ta6m/1ua

xumuueckux anemenTtoB JI. WM. MeHnneneesa:

KOpOTKOHepHOJIHBIﬁ Hu }IHI/IHHOHepI/IOHHI-Jﬁ BapI/IaHTBI.
no0ouHas

Ilepuoner wu I'nmaBHags wm

TPYIIIBL

MNOATPYIIIbI, WA A- n B-FPYHHBI. OrHocuTenbHas

Xapaxmepuzoeams nHGOPMAINIO, KOTOPYIO HECYT 3HAKU

XUMHUYCCKUX 3JICMCHTOB.

Onucvieams CTPYKTYpY NEPUOJUUECKON TaOIUIIBI

xumudeckux anemenToB .M. Menaeneena.

ObwscHamb OTUMOJIOTUYCCKUC HayaJia

XUMHYCCKUX SJICMCHTOB U UX OTACIIBHBIX I'PYIIIL.

Ha3BaHUU
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I1.6 aTOMHas Macca. Paznuuams  KOpPOTKONEPUOAHBIM M JUIMHHOIIEPUOIHBIN
. BapUaHTHI iepuoauyeckon cucremsl /. . Menneneesa
Jemoncrpanun. Iloprperst U. . bepuemnyca u /I.
n. Meneneesa. KopoTkonepuoaubrit 51
JUIMHHOIIEPUOIHBIN BapUaHTbl  MEPHOAUYECKON
cuctemsl J. 1. Menpaeneepa
10—11 | Xumuueckue Xumuyeckue Gopmynbl. Maaekcsl u kod3ppuiuentsl. | Omobpasxcams COCTaB BEIIECTB C MOMOIIBI0 XUMHYECKHX
hopMyITBI OtHocuTenbHAsT MOJICKYJISIpHAss Macca. MaccoBas | popmyd.
N0l XMMHYECKOTO  3JeMEHTa B  COEJAMHEHUH.
Paznuuams vHAEKCH 1 KOA(PPUITUCHTHI.
HNudopmans, KOTOPYIO HECYT XUMUYECKUE (POPMYJIbI
Haxooums ~ OTHOCUTENBHYIO  MOJIEKYJISIDHYIHO — Maccy
BEIIECTBA W MACCOBYIO JIOJNII0O XHMHYECKOTO JIIEMEHTa B
.7 COCIMHEHUH.
Tpancauposamo UH(OPMAIHIO, KOTOPYIO HECYT
XUMUYeCKHe (OpMYIIbI
12—13 | BaneHTHOCTH BanentHocts. CTpykTypHas gopmyna. Xumudeckue | O6vsacuams, YTO TaKOE BAJIEHTHOCTb.
BJIEMEHTBl €  TOCTOSHHOW M IEpeMEeHHOH
Ilonumams OTpaXeHHWE TIOPSAJKA COCITUHEHHUS AaTOMOB
BAJICHTHOCTHIO. BBIBOA (OpMysBl COSITUHEHHS 110
B MOJIEKYJIaX BEIIECTB IMOCPEACTBOM CTPYKTYPHBIX (hopmyil.
BAJICHTHOCTH. Omnpeneneaue BaJICHTHOCTH
I1.8 XMMHYECKOTO JJeMeHTa Mo Qopmyne BemecTsa. | Ymemo coCmaesnAmy (bopmynb COEJIMHEHUI
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CocrapjicHHEC Ha3BaHUU COCIUHCHHM, COCTOSIIUX U3
JIBYX XUMHUYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA

CcoCTaBa BCUICCTB.

Hemoncrpauuu. KoHcTpyupoBaHue

apoCTCPKHEBBIX MOHGHCﬁ MOJICKYIJI

110 B&JICHTHOCTH H onpedeﬂ;zmb BaJICHTHOCTb DJ3JICMCHTA

o Gopmysie ero CoeTMHEHUs

14

XUMHYECKHE

peakiuu

I1.9

XuMHUecKkue peakuuu. PeareHTBl W MPOAYKTHI
peakuuu. [IpU3HaKM XMMHUYECKUX pEaKUHil. Y CIOBUS
UX TPOTEKaHWS M MNpeKpalmeHus. Peakuuu ropeHwusl.
TemnoBoit 3 dekT peakuu. DK30TEPMUUYECKUE H

OHAOTCPMUYCCKHUEC PCAKIIHNH.

Hemoncrpanuu. Anmapat Kwunna. Paznoxenue
O6uxpomara amMoHus. ['opeHue ceppl M MarHHEBOM

JICHTHEI.

Jlaboparopuble omnbIThl. 5. B3aumopeiictBue
pacTBOpPOB XJIOpUJA HAaTpus U HOAMJA Kalusl C
pactBopoM  HHTpaTta cepedpa. 6. Ilomydenue
ruapokcuaa meau(ll) u ero B3aumoielicTBrE ¢ CEpHOI
KUCIOTOW. 7. B3auMopjelcTBue pacTBOpa COIBI C

KHUCIIOTOM

Xapaxmepuzosamb XUMUYECKYIO PEAKLIUIO U €€

YYaCTHUKOB (peareHThbl U MPOIYKThI PEAKIIUH).

Onucwisams IIPU3HAKHU U YCIIOBUS TCUCHUA XUMHWYCCKUX

peaKuuii.

Paznuuams 9K30TCPMUUCCKHE u OHAOTCPMHYCCKUC

peaKIum.

Coomnocumo pPCakiiun TOpPCHHUA W IOK30TCPMHYCCKUC

peaxIum.

Habnwoams 1 onucvbieams XUMHUYECKHI IKCIEPUMEHT C

MTOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U SA3bIKA XUMUHU
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15—16 | Xumuueckue 3aKOH COXpAaHEHHS MAacChl BEHIECTB. XUMHUecKue | Popmynruposams 3aKOH COXPAHEHHSI MacChl BEILIECTB.
ypaBHEHUs ypaBHeHud. CocTaBiieHME XUMHUYECKMX YypaBHeHUH. | Cocmasnsimeb Ha €T0 OCHOBE XUMUYECKHE YPABHEHHUS.
Nudopmanus, KOTOPYKDO ~ HECET  XUMHUYECKOE
Tpancruposams MHPOPMAITUIO, KOTOPYIO HECYT
YpaBHEHHUE.
.10 XUMUYECKHUE YPABHEHUS.
HemoncTpauuu. [Toprperst M. B. JlomonocoBa u A.
DKCIepUMEHTAIIBHO 100meepacoams CIpaBeIlINBOCTD
JI.  JlaByazee. lTopenme  ¢docdopa.  OmbITHI,
3aKOHA COXPAHEHUsI MacChl BEUIECTB
WUTIOCTPUPYIOIIME  3aKOH  COXPAaHEHUS  MaccChl
BEILECTB.
JlaGopaTtopubie onbIThl. 8. IIpoBepka 3akoHa
COXpaHEHHsI  Macchl  BEIIECTB  Ha  IpUMEpe
B3aMMOZEHCTBHS IIENOUM U KUCHoThl. 9. IIpoBepka
3aKOHA COXpPAHEHHWs MacCchl BEUIECTB Ha INpUMEpe
B3auMoieicTBus mEnoun u conu xxene3a(lll)
17—18 | Tumbl XUMUYIECKHIX Knaccudukanus Xumudeckux peakiuii o cocraBy u | Kiaccuguyuposams XuMUYECKHE PEAKIMH TO TMPU3HAKY

peakuui

I.11

quCJly pe€arcHToB W IPOAYKTOB. Tunel XUMHYECKUX

peaKHHI’I . Peaknuu COCOAMHCHUA, Pa3jI0KECHUA,

3amelieHnst 1 ooOMeHa. KaranusaTopel.

JemoncTpanuun. ['openue ¢dochopa, pacrtBopenue

MPOJNYKTa TOPEHUST B BOJE M  HCCIEJOBAaHUE

quciia 1 CoOCTaBa pearcHTOB U IPOAYKTOB.

Xapaxmepwoeamb POJib KaTaJik3aTopa B IIPOTCKAHUU

XUMHYSCKOMN pCaKknuu.

Habnooams WM onucvleams XUMHYECKUU OKCIICPUMCHT
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MOJYYEHHOr0 pacTBopa JakmycoMm. B3ammoneicteue
COJIAHOW KHCIIOTHI ¢ HUHKOM. [lonmydeHne runpokcuaa

meau(ll) u ero pasnoxkeHue Mpu HarpeBaHMH.

JlabGopatopubie onbiThl. 10. Paznoxenue nepokcuaa

BojOopoga ¢ nomompio okcuaa  Mapradma(lV).

11. 3amereHue xKene3oM MEAN B MEHOM KYIIOpPOCe

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3bIKA XUMHUU

19 IToBTOpeHune TecTtupoBanue, pemieHue 3a/1a4 1 BBIIIOJHEHUE
1 0000IIIeHNE TEMBI. | YIIPaKHEHUH 110 TeMe
IloaroroBka k
KOHTPOJIbHOM
pabore
[ToBT.m.1-11
20 Koumponvnas paboma I no teme «HavanbHble MOHATUS U 3aKOHBI XUMUK
Baikueiimue npeacraBuTe/ I Heopranudecknx Bemects. Kosinvyecrsennbie oTHOeHUst B xumMum (18 1)
21 Bosayx u ero cocras

CocraB Bo3ayxa. [loustrie 06 00beMHOI g0t ()

KOMIIOHCHTAa HpHpOI[HOfI ra3oBoil cMecu — BO3yXa.

Pacuer 00bEMa KOMIIOHEHTA rA30BOIl CMECH 10 €r0

Xapaxkmepuzoeams 00BEMHYIO 10J10 KOMIIOHEHTA TaKOU

HpHpO}IHOﬁ ra3oBoOH CMCCH, KaK BO3AYX, U paccuumovledniob

00BEMHYIO JTOJTIO TIO 00BEMY ITOM CMECH.

Onucvieams 00bEMHBIN cocTaB aTMOC(HEPHOr0 BO3TyXa
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I1.12 00BEMHOI 1071€ ¥ HA0OOPOT. U HOHUMAmb 3HAYEHHUE NIOCTOSTHCTBA 3TOT0 COCTaBa JJIs
3/10pOBbS
JemoncTpanuu. OrnpesieneHue coaep KaHus
KHCJIOpOJIa B BO3AYyXE
22 Kucnopon Kucnopon. O3on. [lonydenue kuciaopoaa. Xapaxmepuzoeams 030H, KaK aJUIOTPOITHYIO MOIU(PUKALIUIO
013 Cobupanue 1 pacrio3HaBaHHUE KHCIOPO/a. KHUCIIOPO/Ia.

XUMHUYECKUE CBOMCTBA KHCIOPOa: B3aUMOJICHCTBHE C
METaJllIaMH, HEMETaJlJIaMH U CJIOKHBIMU BE€IICCTBaAMU.
[Mpumenenue kucinopoaa. KpyroBoport kuciopoa B

pupoie.

JMemouncTpanuu. [TorydeHne kuciopoa
pa3ioKeHUEeM MepMaHTraHaTa Kajius U epoKCcHIa
Boiopoaa. CoOupaHnue KUCI0poia METOJOM
BBITECHEHUS BO3/TyXa M BOJIbI. Pacrio3naBanue
KHciopoia. 'opeHne Maruus, xenesa, yriis, Cepbl U

docdopa B kucnopoze.

Onucwisams (I)I/I?»I/I‘ICCKI/IS H XHUMHYCCKHC CBOﬁCTBa,
IMOJIy4YCHHUEC U IIPUMCHCHHUEC KUCIIOpOJda C HCIIOJIb30BAHHEM

PYCCKOTo (POHOTO) SI3bIKA U SI3bIKA XUMUHU.

Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXITY
(bU3UYECKUMU CBOMCTBAMU KHCIOpOAA W CIIOCOOAMH €ro

coOupaHus.

IIposooums M nabmooams XUMUYECKUH IKCHEPUMEHT I10
NOJYYEeHUIO, COOMpPAaHUIO M PACHO3HABAHUIO KHUCIOPOJa
C cOONIOIGHWEM  TpaBUJ  TEXHUKH  OE30MacHOCTH.

Onucvléams XUMUYSCKUN SKCIICPUMCHT
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23 Ipaxmuueckas [Tomydenue, coOupanue u pacro3HaBanue kuciopoga | Pabomams ¢ 7a00paTOpHBIM  O0OpPYIOBaHHEM U
paboma 4 HarpeBaTejIbHBIMM ~ MPUOOpPaMH B COOTBETCTBUH  C
NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.
[Tonyuenue,
cobupanue u Buvinonwsams  mpocteiimie  npuéMbl  oOpamieHHs ¢
pacro3HaBaHHe 1abopaTopHbIM 000pYyIOBaHUEM: COOHMpaTh MPHOOP LIS
KHCIIOpO/a NOJYYCHUsT Ta30B, MPOBEPATh €ro TEPMETHYHOCTD U
UCIIOJIb30BAaTh JUISI ITOJTYYCHHSI KHCIOPO/a.
Cobupams KUCIOPOA METOJOM BBITECHEHHSI BO3AyXa H
PAcno3Hasams Kuciopoo.
Habnooams 3a CBOMCTBAMH BCIIECTB U SBJICHHSIMH,
TIPOMCXOJISIIIUMU C BEIIECTBAMH.
Onucvlieams ~XUMUYECKHH JKCIIEPUMEHT C TOMOIIBIO
pycckoro (pOJIHOTO) S3bIKA U S3bIKA XUMHH.
Cocmaensims  OTYET 1O pe3yJbTaTaM TPOBEAEHHOTO
IKCIIEPUMEHTA
24 Oxcuipl Oxcunpl. HazBanus okcunos. CocraBienue Gopmyi Buioensims cyiecTBeHHbIC IPU3HAKA OKCHJIOB.

OKCHJOB I1I0 UX Ha3BaHUAM. Hpe)ICTaBI/ITeJ'H/I OKCHJOB:

BOJIa, YIJIEKUCIIBIN Ta3, HEralméHast H3BECTh.

/Jlasamb Ha3BaHUA OKCHUJIOB IO UX (hopMysam.
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I1.14 JemoHncTpanuu. Komwiekius OKCUI0B. Cocmasnams POPMYIIBI OKCHIOB TI0 MX HA3BAHHSIM.
JlabopaTopHusle onbIT. 12. [lomyTHEHUE U3BECTKOBOH | Xapakmepuszoéams TaKUX INPEACTABUTENECH OKCUIOB, Kak
BOJIbI IIPY IIPOITYCKaHUM YTJIIEKUCIIOro ra3a BOJIa, YIJIEKUCIIbIN a3 U HerameéHasi U3BeCTh
25 Bonopon Bonopoa B npupone. uznueckrue U XUMHYECKHE Xapaxmepuzoeams COCTaB MOJCKYIbI, (U3HUYECKUE H
CBOICTBa BOJIOPO/Ia, €T0 MOTYYSHHE U TPUMEHEHUE. XUMHYECKHE CBONCTBA, TMOJYy4YeHHE H TNPUMEHEHHE
BOJIOpOA.
Jemouncrpanuu. [Tonydenue, cobupanue u
15 pacro3HaBaHue Bogopoja. ['openue Bogoposa. Ycemanasnueams TPUUUHHO-CIEICTBEHHBIE CBSI3U MEXITY
. BsaunmoneiictBue Bogopoa ¢ okcumom meau(ll). (bU3MYECKMMH CBOWMCTBAaMH W cIoco0aMu  coOMpaHus
BOJIOpOJa, MEX1Y XUMUYECKUMH CBOMCTBAMHU BOJIOpOAA U
Jladoparopusble onbIT. 13. [lonyuyenue Bogopoaa npu
. . . €ro NpUMEHEHHUEM.
B3aMMOJICHCTBUM LIMHKA C COJITHOM KUCIIOTON
IIposooums M nabmooams XUMUYECKUH IKCHEPUMEHT I10
HOJYYEeHUI0, COOMpAHMI0O M Paclo3HaBaHMIO BOJIOPOJA C
COOJIIO/ICHHEM MTPAaBUJI TEXHUKH Oe3omacHocTH. Onucvieamy
XUMHUYECKUN IKCIIEPUMEHT
26 Ilpakmuueckas [Tomy4yenue, coOupaHue u pacrno3HaBaHHUE BOJOPOIA Pabomams ¢ maGopatopHbiM  O0OpyJOBaHUEM U
paboma 5 HarpeBaTelbHbIMU ~ MPUOOpPaMM B COOTBETCTBUHU  C
MpaBUJIAMU TEXHUKHU 0€301aCHOCTH.
[Tonyuenwue,

coOupanue u
pacro3HaBaHHE

Buinonnams  mpocteiimme  mpuéMbl  oOpamieHus ¢
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BOZOpOJA 1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
MOJIYYCHHUsI Ta30B, MPOBEPATh €ro TEePMETUYHOCTh W
UCIIOJIB30BAaTh JIJISl TOJIy4EHHS BOAOPO/A.
Cobupams BOJIOPOJ METOJAOM BBITCCHEHUS BO3JyXa U
PACno3HaAsams 8000pPo0.
Habnrooams 3a CBOWCTBAMHM BEIISCTB W SIBICHHUSIMH,
HPOMCXOJISIIIUMU C BEIIECTBAMH.
Onucvlieams ~XUMHUYECKHHA JKCIIEPUMEHT C TOMOIIBIO
pyccKoro (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Cocmaensams  OTYET 1O peE3ylbTaTaM IPOBEIEHHOTO
IKCIIEPUMEHTA
27 Kucnorer Kucnotsl, ux coctaB u ux Kiaccuukams. AHnanuzuposams COCTaB KUCTOT.
WNupukaropser. Tabmuna pactBopumoctu. CepHasi 1
Pacnoznaéams KUCIOTHI C TIOMOIIHIO HHIUKATOPOB.
COJISIHAsl KUCJIOTHI, UX CBOMCTBA U MPUMEHEHHE.
I1.16

JMemoncTpanun. Komiekius MUHepanbHbIX KUCIIOT.
[TpaBuiio pa3baBiaeHUs cepoOiil KHCIOTHI.
JlaGopaTopHbie onbIT. 14. Pacno3HaBanue KUCIOT C

IMOMOIIIbIO MHANKATOPOB

Xapaxmepuszoéams  TpENCTaBUTENIEH  KHUCIOT: CEPHYIO

U COJISIHYIO.

Onpeodenams pacTBOPUMOCTh COECIUHEHHUI  C MOMOIIBIO

Ta6J'II/II_[BI pacTBOPpUMOCTH.
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Yemanasnueamo NPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY

CBOWCTBAMH CEPHON M COJSIHOW KHCJIOT U OOJACTAMHU HX

IPUMEHEHUS.
Ocosnasams ~ HEOOXOAUMOCTb  COOJNIIOJIEHHMSI  MpaBUII
TEXHUKU 0€30I1aCHOCTHU IpU paboTe ¢ KUCIOTaMU
28 Conu Coun, uX cocTaB U Ha3BaHUA. PacTBOpUMOCTh cosiel B | Xapakmepuszoéamy COMM  KaK HPOAYKTHl  3aMELICHMS
Bogie. [IpencraBurenu comneit: XIopua HATpus, BOJIOPOJia B KUCJIOTE HAa METaJL.
KapOoHaT Kanblus, GochaT KaIbIHs. .
3anucvieams HopMyIbl COIEH O BaTE€HTHOCTH.
Jemoncrpanun. Komeknus  coneit.  Tabnuna
I1.17 Ha3zvieams conu o popmymnam.
pPacTBOPUMOCTH OCHOBAHWH, KHCJIOT M COJIEH B BO/IE
Hcnonvzoeams TabIUILy pPacTBOPUMOCTH Juis
XapaKTEPUCTUKH CBOWCTB COJIEH.
IIposooums pacy€Tel 1o popmynam coseit
29—30 | KonuuecTBo Yucno Asoragpo. KomumdectBo BemiectBa. Moinb. | O0vscHAmb TOHATHS «KOJMYECTBO BEILECTBA», «MOJIbY,
BEIIIECTBA Monsiprasi macca. KpaTHble eIWHHIIBI HW3MEPEHHUS | «UUCIO ABOTAIPO», «KMOJSIPHAS Maccay.

KOJIMYECTBA BCEIIECCTBA — MHIUIMMOJIb W KHWJIOMOIJIb,

MUJUIUMOJISIpHAA U KUJIOMOJIAIPHAA MaCChl BECILICCTBA.

Pacu€Thl ¢ HCIOIB30BAaHUEM MOHATHM «KOJUYECTBO

Pewams  3amaud ¢ HCIOJIB30BAHUEM  IMOHATHH

«KOJIMYECTBO BCHICCTBA», «MOJIIpHAsA Macca», «IUCIIO0

ABoraapo
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I1.18

BCIICCTBa», «MOJIApHAA Macca», «4UCJI0 ABOI‘aI[pO)).

JemoncTpaunu. HekoTopbie MeTaibl, HEMETAIIIbI U
COCIMHEHUSI C KOJIMYECTBOM BEIIECTBA, paBHbIM |

MOJIb

31

Momnsipablii 00bEM

ra3oB

I1.19

3akon ABoraapo. MomspHblii 00beM Tra3000pa3HbIX

BCIICCTB. OTHOocuTeNnbHAsA IJIOTHOCTH Tasza Mo

JIpyromy rasy.

KpaTHLIe CAWMHUIBI UBMCPCHUS — MI/IJIJIPIMOJIHpHLIP'I n

KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BELIECTB.

PacuéTel ¢ HUCIIONB30BAaHUEM IIOHATHUU «KOJIUYECTBO
BEIIIECTBA», «MOJIAPHAs Macca», «MOJSPHBIM O0BEM

ra3oB», «4HUCJI0 ABOF&I[pO».

JemoHcTpanuu. Mojenb MOJIIpHOTo 00bEMa razoB

ObvscHams  TIOHATUS  «MOJSIDHBIA ~ O0BEM  Ta30BY,

«HOPMAJIBHBIC YCIIOBU).

Pewiams 3a7a4u ¢ UCIOIL30BAHUEM MMOHATHH «KOJIMYSCTBO
BCIICCTBA», «KMOJISIPHAsA MaccCay, ((MOHHpHBIﬁ 00BEM Ira3oB»,

«4HCIO ABOTAIpO»
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32—33 | Pacuéts 1o Pacuérel ¢ ucnosib30BaHMEM MOHITHH «KOJIMYECTBO Xapaxkmepuzosamw KOJIMYECTBEHHYIO CTOPOHY
XAMUYECKUM BEIIIECTBA», «MOJISIPHAS Macca», «MOJSPHBIH OO0BEM | XMMUYECKUX OOBEKTOB U IMPOIIECCOB.
YpaBHEHUSM ra3oB», «4UCI0 ABOTaapo»
Pewams  3amaun ¢ WCHOJB30BAHWEM  TOHSATHHA
«KOJIMYECTBO BEIIECTBa», «MOJIIPHAs Macca», «MOJISPHBIN
1.20 00BEM razoBy», «4uciIo ABOraIpo»
34 Bona. OcnoBanus I'umpocthepa. KpyroBopor Boasl B mpupope. | ObvscHsame MTOHATHS «OCHOBaHUS, «IIETOYN»,
dusuyeckue nu XUMHUYCCKUC CBOMCTBA BOJBI: | «KKQUYCCTBCHHAA pCAKLUA»), KUHIAUKATOP.

I1.21

B3aUMOJCUCTBHE C OKCHIAMH.

OCHOBaHI/IH, HX COCTaB. PaCTBOpI/IMOCTB OCHOBaHUH B

Boae. 3meHeHHe OKpaCKu MHAUKATOPOB B IIEIOYHON

cpene. IlpencraBurenn — mienodel:  TMJIPOKCHIIBI
HaTpus, KaJIud U KaJlblUA.
JdemoHCcTpaumu. Komneknus OCHOBaHHII.

Jlaboparopublii onbiT. 15. VI3MeHeHue oOkpacku

HWHJUKAaTOPOB B IIEI0YHON cpeae

Knaccugpuyuposams 0CHOBaHUS 1O PAaCTBOPUMOCTH B BOJIC.

dbopmyie

HCOPTraHNYCCKUX BCIICCTB K KJIACCY OCHOBaHMH.

Onpeoenamo o MPUHA]JICKHOCTD

Xapaxkmepuzoeams CBOWCTBA OTIEIBHBIX IPEACTABUTEIEH

OCHOBaHUH.

Hcnonvzoeams TabaMIly pacTBOPUMOCTH ISl ONPEeTICHUS

pacTBOPUMOCTH OCHOBAaHHI
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35 PactBOpsI. PactBopuTens u pacTBopéHHOE BeuiecTBO. PacTBophl. | O0vsacHams TOHATUS «MaccoBasl JIOJIi PAaCTBOPEHHOTO
MaccoBas noisa | PactBopenne. I'mapartel. ConbBaThl. MaccoBast J101s1 | BEILIECTBAY.
pacTBOPEHHOTO pacTBOPEHHOrO BellecTBa. PacueTsl, CBsI3aHHBIE C ) . .
Yemanaenueams ~— anamormm ¢ OOBEMHOM  joneit
BelIeCTBa UCIIOJIb30BaHUEM  TIOHATHUSA «MaccoBasi  J10Jid .
KOMIIOHEHTOB T'a30BOI CMECH.
pPacTBOPEHHOIO BELIECTBAY.
Pewams 3amaun ¢ HMCMONb30BAaHUEM IOHSATUH «MaccoBas
.22 Jladoparopublii  onbIT. 16. O3HakomieHue ¢
: JONIsL  dJEMEHTa B BEIIECTBE», «MaccoBas  JI0JIA
npernaparaMy JIOMAIIHEH WM IIKOJBHOM anTeyKh — ) )
pPacTBOPEHHOTO BEIIECTBAY, «00bEMHas JIOJIst
pacTBOpamMH  TEpPOKCHAA  BOJOPOJA, CHUPTOBOM
ra3zo000pa3HOro BEIIECTBa»
HACTOMKH MOJa U aMMHUaKa.
36 Ipaxmuueckas [TpuroTtoBneHne pacTBopa 3aJaHHON MaccoBoil nonel | Pabomams ¢ nabopaTOpHbIM  O00OpYAOBaHHEM U
paboma 6 PacTBOPEHHOTO BEILIECTBA HarpeBaTelbHBIMU ~ NPUOOpPaMM B COOTBETCTBUHU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
IIpurorosnenue

pacTBOpa 3aJaHHOU
MacCOBOM J0JIen
pPacTBOPEHHOTO

BCIICCTBA

Buvinonnams  mpocrtedimme  npuéMbl  oOpameHus ¢
1a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM IHJIMHIIPOM, C

BC€CaMH.

Habnooams 3a CBOWCTBAMHM BEIIECTB U  SIBIICHUSIMH,

NPpOUCXOAAIIINUMHU C BCIICCTBAMMU.

Onucviéams 3KCIEPUMEHT C ITOMOIIBIO PYCCKOTO (POJHOTO)
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A3bIKA U A3bIKa XUMHUH.

Cocmaensams  OTYETBL 1O Ppe3ysIbTaTaM IMPOBEAEHHOIO

OKCIICPUMCHTA.

T'omosums pacTBOpPbl C ONPEAECIEHHOM MacCOBOM JOJIEH

paCTBOPéHHOFO BCIICCTBA

ﬂOMClWHMIZ BBIpaH_[I/IBaHI/IC KpUCTAJUIOB aJIIOMOKAJIMCBBIX KBACIIOB Boinonnsams 6e30macHbIE B AOMAITHUX YCJIIOBUAX
IKCnepumenm HJIM MCJITHOT'O KYIIOpOCa OKCIICPUMCHTBI, ITPOBOJUTDH Ha6J'IIOI[eHI/I$I 3a poCTOM
KpUCTaJlJIOB.

Ogpopmnsims OTYET 0 MpoAETaHHON padoTe ¢

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA MU A3bIKA XUMUU.

37 O06o001IeHre U cHCTeMaTU3alus 3HaHUH 110 TeMe «BakHeHlTme mpeIcTaBuTe i HeopraHMIecKux BemiecTB. KoandaecTBeHHbIC OTHOIICHUS B
XUMHUUNIIOBT.II. 12-22
38 Koumponvnas paboma no teme «BaxHelIne mpeICTaBUTEIIN HEOPTAHMUECKUX BemlecTB. KomuecTBeHHBIC OTHOIICHUS B XHMHU)

OcHOBHBIE KJIACChI HEOPraHudeckux coequnenuii (10 u)
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39 Oxcupl, ux O6006menne CBE/ICHUI 00 OKCHJIaX, ux | OOvsacHaAmb TOHATHS «HECOJEoOpa3ylomue OKCHJbDY,
Kiaccuukanus KJIacCU(UKAIlMY, HAa3BaHUSX U cBoWcTBax. CrocoObl | «COe0Opa3yromie  OKCHIBI»,  «OCHOBHBIC  OKCHJBI»,
XUMHYECKHE U MOJIyYEHUSI OKCHJIOB «KHUCIIOTHBIE OKCHUJIBI».

CBOMCTBA
Jladoparopubie onbIThl. 17. B3aumopeiictBue | Xapakxmepuzoeams ~ oOmMe  XUMHYECKHE  CBOMCTBA
okcyuaa Kamplusi ¢ Bomoil. 18, IlomyTHeHme | coneoOpa3yromux OKCHAOB (KHUCIOTHBIX U OCHOBHBIX).
U3BECTKOBOM BOJIbI Cocmasnsams ypaBHEHMsI PEAaKLUil C y4aCTHEM OKCHJIOB.
123 Habniooams v onucvléame peakliuy ¢ y4aCTUEM OKCHUIOB C
' MOMOIIBIO PYCCKOTO (POJTHOTO) S3bIKA U S3bIKA XUMHH.
Ilposooums  ONBITHL, TOJATBEPKAAOIINE XUMHUYECKUE
CBOMCTBA OKCHIOB C COOJIIOJIGHHEM TPaBUI TEXHUKU
0e30macHOCTH

40 OcHoBaHus, uxX OcHoBanmsi, wux kimaccudukanus, HazBauuss u | Cocmasnsims ypaBHEHUS PEaKIMid C y4aCTHEM OCHOBAHMIA.

KJIaccupuKaIms CBOIMCTBA. BsaumopelictBue c KHUCJIOTaMU,

U XUMHWYCCKUC

CBOMCTBA

I1.24

KHUCJIOTHBIMHK OKCHAAMKU H  COJISIMH. Paznoxenue
HEPAaCTBOPUMBIX ocHoBaHHH. CIOCOOBI MOJIYYCHUA

OCHOBaHHUH.

JlaboparopHble ONBITHI. 19. Peakuus
Hertpanmusaun. 20. [Tonydenue rumpoxcuaa meau(ll)

U ero B3aumoeiicteue ¢ kuciaoroil. 21. Pasnoxeunue

Habnwooams v onucvieams peakiiuy ¢ y4acTHEM OCHOBaHMN

C TIOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XUMHH.

Ilpo6ooums  ONBITHI, TOATBEPKAAOIINE XUMHUYECKUE

CBOMCTBAa OCHOBaHHWM, C COOJIOIGHUEM TMPABHII TEXHUKH

0€30IIaCHOCTH
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ruapokcuaa Meau(1l) mpu narpeBanuu

41—42 | Kucnorsl, ux Kucnotel, ux knaccudukamus u HazBanus. OOmme | Xapakmepuzosams 00INE XUMHUYECKHUE CBOMCTBA KHCIIOT
KJIacCU(UKAIIHS XMMHYECKHE CBOMCTBA KHUCIOT. B3aumopaercTBue
Cocmaeénams ypaBHEHHUS PEAKIUH C Y4YaCTUEM KHCIIOT.
U XUMHYECKHe KHCIIOT C MeTaUlaMH. OJEKTPOXUMUYECKUN psif
Habniooams w onucvigames PEaKIUH C y9aCTUEM KHUCIOT
CBOICTBa HANpsDKEHUN MeTauioB. B3aumopeiicTBue KHUCIOT C
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUHU.
OKCHJIaMHU METaUIOB. B3auMopeicTBue KHUCIOT ¢
OCHOBaHUSIMHU —  peakuus HelTpanu3anuu. | [[posooums  ONBITBL, MOATBEPXKAAOLUIME  XUMUYECKHUE
I1.25 . .
BzaumogeiictBue KuCIOT ¢ coisiMd. IlonydeHue | CBOMCTBA KHCIOT, € COOJIIOACHMEM IIPaBUI TEXHHKH
OECKUCIOPOAHBIX U KHUCIOPOICOAEPHKALIUX KUCIIOT. 0e30MacHOCTH
Jladoparopubie omnbIThl. 22. B3aumojeiicTBue
KHACJIOT ¢ MeTaulaMu. 23. B3auMoaeicTBre KHUCIOT ¢
COJISIMHU
43—44 | Comn, ux Conn, nx Kiaccuukranus u CBOMCTBA. | Pa3nuyaTh MOHATUS «CPEIHUE COJIN», «KHUCIBIE COJIH,
KIaccupuKanus PactBopuMocTs coneit B Boje. B3auMmopeicTBuE | «OCHOBHBIE COJIH.

1 XUMHWYCCKUC

CBOMCTBA

I1.26

COJIEM C KHMCJIOTaMHU W IejodyaMu. BzamMojnencTBue
coJiell C MeTajylaMH, OCOOCHHOCTH IJTHX pPEaKIUH.

B3aumoneilicTBue coiieil ¢ COIIMU.

JlaGoparopHuble onbiThl. 24. (O3HaKOMJIEHHUE C

KOJUIeKIIMen coneit. 25. BzammonerictBue cynbdata

XapakTepu30oBaTh 001ME XUMUYECKIE CBOMCTBA COJIEH.

Cocmasnams ypaBHEHUS pEaKIUM C Yy4acTHEM COJIEH.
Habnwooams M onucviéams peaklMyd ¢ y4yacTHEM COJIed ¢

TTOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XHUMHUH.
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meau(ll) c xenezom. 26. B3aumoneiicTBue coieil c

Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

COJIAMH CBOWCTBA COJIeH, C COOJIOAEHUWEM TIPAaBWI TEXHHUKH
0e30MMacHOCTH
45 I'enernueckas cBs3b | ['eHeTnueckue  psapl  MeTalla W HeMeTala. | Xapakmepu3o6amv MOHATUE «T€HETUYECKUH P».
MEXy Kjaccamu | I'eHeTnueckas CBSI3b MEXITY KJIaccaMu
Hnnrocmpuposamyo TE€HETUYECKYIO CBS3b MEXIY
HEOPraHUYecKuX HEOPraHMYEeCKUX BEIIECTB.
BEIIECTBAMU: IIPOCTOE BEIIECTBO — OKCUJI — T'MJIPOKCU
COEIMHEHU I
JlaGopaTopHble onbIThI. 27. ['eHeTHYECKas CBS3b HA | — COJIb.
pUMepe COeAUHEHUN Mean
3anucvieamy  ypaBHEHMsS pPEAaKUMH, COOTBETCTBYIOIIMX
II0CJIEI0BATEIbHOCTU (uenouke) IpeBpaleHuH
I1.27 HEOPraHUYECKHUX BEIIECTB Pa3JINYHBIX KJIACCOB
46 Ipaxmuueckas Pemenune »skcnepuMeHTadbHBIX 3amad 1o Teme | Yuems oOpamarbes ¢ J1abopaTOpHBIM 000pyAOBaHUEM
paboma 7 «OCHOBHBIE KJIACChl HEOPTraHMUYECKUX COCTUHEHUI» U HarpeBaTeNIbHBIMM ~ IpuOopaMH B COOTBETCTBHUH
C MpaBUJIaMH TEXHUKH OE€30MaCHOCTH.
Pemenne
9KCIIEPUMEHTAIIBHBIX Pacno3naéams HeKOTOpbIE aHUOHBI U KATHOHBI.

3a71a4 o TEME
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COEIUHEHUN)

Habnwoams CcBOWCTBAa SIEKTPOJIUTOB M ITPOUCXOJISIINX

C HUMH SIBIICHUN.

Habnmooams ¥ onuceliéams  peakUuu €  ydacTHEM
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SNEKTPOJIUTOB C MOMOIIBIO PYCCKOro (POXHOTO) s3bIKa

U sA3bIKA XUMHU.

@Dopmynuposampb BBIBOJBI 110 PE3ylbTaTaM IPOBEIEHHOIO

JKCTIEpUMEHTA
47 O06001eHre u cucTeMaTr3alys 3HaHui 1Mo TeMe «OCHOBHBIC KJIACCHl HEOPTaHUYECKUX COSAMHECHUMN»ITOBT.I1.23-27
48 Kontponbnas padota mo teme «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCTUHCHHIN

Ilepuoanueckuii 3aK0H U MepuoAMYecKasi cucTeMa xuMnuueckux 3jeMenToB Jl. U. MenneneeBa. Ctpoernue aroma (8 u)

49

EcrecTBennbie
ceMeicTBa
XUMHUYECKUX
3JIEMCHTOB.

AmpoTepHOCTD

I1.28

EcrecTBeHHBIE CEMENCTBA XUMHUYECKHUX DJJIEMEHTOB:

MICJI0OYHBIC n MICJIOYHO3CMCIIbHBIC MCTaJlJIbI,

raJIoOTeHEl, WHEPTHBIE (6maropoaHbIe) rasel.

AMoTepHOCTb. AMdorepHbIe OKCH/IbI 51

ruapokcuabl. KoMIIEKCHBIE COMN.

JlaGopaTopHble ONbITHI. 28. [Tonyuenue
aM(pOTEpHOTO THIPOKCHAA U HCCIEJOBaHUE €ro

CBOWCTB

ObvscHams MPU3HAKY, MTO3BOJISIIOIINE O0OBEAUHATD TPYIIIIbI

XUMHYECKHUX DJIEMEHTOB B €CTECTBEHHBIE CEMEMCTRA.

Packpvieams xumMudeckuii CMbICT (STUMOJIOTHIO) Ha3BaHUM

€CTECTBEHHBIX CEMEHCTB.

ApZyMeHI’HMPOGClWZb OTHOCUTCIIbHOCTb Ha3BaHUA «MHCPTHBIC

ra3bI».

Obvacuams, TIOHATHE  «aM(OTEPHbIE  COCTUHEHUS.

Habnwoams u onucvieams peaknuu MEXAYy BeEIIeCTBAMH

C TIOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA XHUMHH.
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Xapakmepuzoéamv  IBONCTBEHHBIH  XapakTep CBOMICTB

aM(pOTEPHBIX OKCHJIOB ¥ TUAPOKCHIOB.

1Ipo6ooums ONBITHL MO MOIYYEHUIO U TNOATBEPKIACHHUIO

XUMHUYECKMX  CBOMCTB  aM(OTEpPHBIX  OKCHIOB U
THJIPOKCUAOB  C  COOJIOAEHHMEM  IpaBWJI  TEXHHUKH
0e3onacHOCTH
50 OTtkpbiTHE Otkpeitue JI. W. MenneneeBbiM mnepuoguueckoro | Paziuuameo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MEPUONYECKOTO 3aKOHa M CO3[aHUE MM IEPUOJUYECKOM CHUCTEMBI | KIacCU(PHUKAIUU.
3akoHa J[. U. XAMHUYECKHUX 3JIEMEHTOB.
Obvsacuams, TOUYEMY TEPUOJAMYECKUN 3aKOH OTHOCST
MenneneeBbIM
JemoncTpanuu.  Paznuunble  ¢opMbl  TaOJMI[ | K €CTECTBEHHOM KiacCU(PUKAILUU.
I1.29 NIEPUOIUYECKON CHUCTEMBL. MopnenupoBanue
Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH, BBIJIEISSA
NOCTpOEHUs  mepuoandeckod  cucrembl . .
CYIIECTBEHHBIE XapAKTEPUCTUKN OOBEKTA U MPEACTABIIAL UX
Menneneena
B MIPOCTPAHCTBEHHO-TpadUUECKOit I 3HAKOBO-
CUMBOJIMYECKOH hopme
o1 OcHoBHbIE cBeleHUs | ATOMBI Kak (opMa CyILECTBOBAaHUS XUMHYECKHX Obvsichamb, 4YTO  TAaKOE  «IIPOTOH»,  «HEUTPOHM,

0 CTPOEHUU aTOMOB

351eMeHTOB. OCHOBHEIC CBCIACHUA O CTPOCHUH aTOMOB.

I[OKEBE[TCJ'ILCTBB. CJIOKHOCTH CTPOCHUA aTOMOB.

OmnsiThl Peszepdopaa. [Inanerapnas Moaenb CTpoeHUs

«BJICKTPOHY, «XUMUYECKUHN DJICMCHT), «MAaCCOBOH YHCIIOY.

Onucwisams CTPOCHUEC Aapa aToMa HCIIOJIb3Yys

NEPpUOAUYCCKYH0 CUCTEMY XHUMHUYCCKUX IJICMCHTOB I[ n.
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aToMa. Menpeneesa.
11.30 CoctaB aTOMHBIX Si7€p: INPOTOHBI, HEWUTPOHBI. Honyuyame wWHPOPMALMIO TO XUMHHU U3 Pa3IMYHBIX
MaccoBoe  umcio. CoOBpEeMEHHOE  OIpEAEICHUE | HCTOYHUKOB, AHATUUPOBAMb €€
HNOHATHS «XUMHUYECKHM 3yeMeHT». OTHOCUTENbHAs
aTOMHasg Macca. B3auMOCBsA3b NOHATHH <IIPOTOH»,
CHEUTPOH», KOTHOCHUTEIIbHASI AaTOMHAsI MAacCay.
JeMoHcTpanuu. Mozenu aToMOB XUMHUYECKUX
AJIEMEHTOB
52 Crpoenue Mukpomup. Onextponsl. CTpoeHue sHepreTuueckux | OOvsicHams  TOHSATUE  «DJIGKTPOHHBIA  CIOW», WU
JJIEKTPOHHBIX YpOBHEW aTOMOB XHUMHYECKUX dieMeHTOB 1—20. | «9HEepreTHYecKuil ypoBeHbY.
000JI0YeK aTOMOB ITonsATHE O 3aBEPIIEHHOM DJIEKTPOHHOM CIIOE.
Cocmasnsams CXE€Mbl pacHpelielieHuss 3JIEKTPOHOB IO
I1.31 JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000J104Ke
53 IIepnonnueckas H3otomsl. dusnueckuit CMBICH CUMBOJMKH | Packpeieams (U3NYECKU CMBICT TOPSIKOBOIO HOMeEpa
cucremMa NIEPUOIUYECKON CUCTEMBI. CoBpemeHHas | XMMHYECKOTO JJIEMEHTa, HOMEpa IIepuoja U HOMepa
XUMHUYECKHAX (bopMyIUpOBKa MEPUOJUYECKOrO 3aKoHa. V3MeHeHus | rpymmsl.

anemenTtoB J[. U.

Menneneesa

I1.32

CBOMCTB DJJIEMEHTOB B II€pHOJAaxX M TIpynmax Kak

(I)YHKI_II/ISI CTPOCHUSA IJICKTPOHHBIX 000JI0YEK aTOMOB.

ObwscHamb 3aKOHOMEPHOCTU U3MECHCHUA MCTAINIMYCCKUX U
HEMETAJIMYSCKNX CBOMCTB XMMHYSCKHX JJIEMEHTOB M HX

COEMHEHMI B IEpUOJIaX U IPyMIax
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54—b55 | Xapakrepuctuka XapakTepucTuka »>JEMEHTa-MeTaula W JJIeMEHTa- | Xapakmepu306ams XUMUYECKUE 3JIEMEHThl 1—3 mepuoioB
3JeMEHTa HEMETaula 10 UX TOJIOKEHUI0 B MEPUOJWYECKOH | MO MX MOJOKEHHUIO B IEPUOJIUYECKON CUCTEME XMMUYECKUX
10 €ro MOJIOKEHUIO | cUcTeMe XuMHuueckux anemeHToB . . MenneneeBa. | anementoB JI. 1. Menneneena.
B MEPUOINYECKOM .
JemoHcTpanuu. Mojenn aToMoOB 3JIeMEHTOB 1—3 | Apeymenmupoeams CBONCTBA OKCHAOB U THAPOKCHIOB
cucreme . .
105702 (0 (0):! METAJIJIOB U HEMETAIIJIOB ITOCPECTBOM YPaBHEHUN peakiuil
I1.33
56 3HaueHue Coo0mieHust  yyamuxcs O  OKH3HHM, Hay4dyHOH | Onpedensimb UCTOYHUKH XUMHYECKONH HH(POPMAITUH.
IIEPUOTUYECKOTO u obmecTBeHHoM AestenpHocTh Jl. . Menneneena
Ionyuams HeoOXxonuMyr0 UHGOPMAIUIO M3 PASITUYHBIX
3aKOHa )
HCTOYHHKOB, AHATU3UPOBAMD eé, ogopmaams
Y TIEPUOAUYECKOM .
WH(POPMAIMOHHBIN TIPOJYKT, NPEe3eHmMo8ams €ro, eecmu
CUCTEMBI
HAy4YHYIO JIUCKYCCHIO, OMCmaueéams CBOIO TOYKY 3pEHUs
XUMHYECKHX )
WA KOPPEeKmuposams e
3JIEMEHTOB
. 1. MenaeneeBa
3am B TeTp
Xumunueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIC peakuu (8 4)
57 WNonnas xumudeckas | MonHass xumudeckass cBs3b. VoHBI, oOpazoBaHHBIE | QObsCHAMb, UTO TAKOE NOHHAS CBS3b, HOHBIL.

CBA3b

aToMaMu MCTAJJIOB n HEMCTAJJIOB. CxeMsbl

oOpa3oBaHMsl HMOHHOW  CBSI3W AN OWMHApHBIX

Xapa7<mepu308amb MECXAaHHU3M O6pa30BaHI/I$I HOHHOM CBSI3H.
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coenvHeHu. VOHHasg Kpucraummueckas pelmeérka u

¢u3MYeCKue CBOWCTBA BEMIECTB C OJTUM THIIOM

Cocmaenams cxeMbl 00pa30BaHMsI HOHHOM CBS3H.

I1.34 ) Hcnonvszoeams 3HaKOBOE MOJIEIINPOBAHHUE.
pemérku. Ilonstue o  GopMyIbHON  eqUHUIIE
BEIIIECTBA. Onpedensamy THUN XUMHYECKOH CBs3M 10  (popmyre
BELIECTBA.
JemoncTpanuu. BugeopparMeHTB ©  Clalbl
«Monnas xuMmudeckas cBa3b». Komrekuus Bemiects ¢ | [Ipueooums pUMeps! BEIIECTB C HOHHOM CBA3BIO.
MOHHOW XHWMHWYECKOW CBA3BIO. MOJEIM HOHHBIX
Yemanasnueames TPUUUHHO-CIIEICTBEHHBIC CBSI3HM MEXKIY
KPUCTAITMYECKHUX PEIIETOK .
COCTaBOM BEIIECTBA M BHJIOM XHMHUYECKOW CBS3H, MEKIY
MOHHOH CBSI3bI0 M KPUCTAJUTMUECKUM CTPOCHHEM BEIIECTBA,
MEXYy KpPUCTATIMYECKHMM CTPOSHHEM BEIIeCTBA U €ro
(hbU3MYECKUMU CBOMCTBAMH
58 KoBanenTtHas KoBasieHTHast ~xuMuueckas CBSi3b. JNEKTPOHHBIE | DObsACHAMb TIOHITHS «KOBAJICHTHASI CBSI3bY,
XUMHUYECKas CBSI3b U CTPYKTYpHBIE bopMyIBI. BasieHTHOCTB. | «BaI€HTHOCTHY.
KoBanienTHas HETOoJISIpHAs CBSI3b. CxeMmbl
I1.35 Cocmaensams cxeMbl 00pa30BaHUsI KOBAJIGHTHOMN
o0pa3oBaHUsl KOBAJIGHTHON CBSI3M B OWHAPHBIX
HETIOISIPHONM XUMUYECKOH CBSI3H.
COCTMHEHUSX. MonekynspHas Y aTOMHas

KPUCTAJIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C

9TUM THUIIOM PEIIETOK.

JemoncTpanuu. BugeopparMeHTB ©  ClalbI

Hcnonv3o6ams 3HAKOBOE MOICIIMPOBAHUC.

Onpedensamob TATI XUMAYECKOHN CBS3U TIO PopMyIie

BCIICCTBA.
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«KoBajieHTHasgd XuUMHUYecKasd CBI3b». KOJJIEKIIUS

BCIICCTB MOJICKYJIIPHOTO KW AaTOMHOI'O CTPOCHMUA.
ATOMHBIX

Monenu MOJIEKYJIIPHBIX U

KpUCTAJUIMICCKUX peI_HéTOK

1Ipusooums NpUMepHI BEILIECTB C KOBAJIEGHTHOM CBA3BIO.

Yemanasnueamo NPUYIHUHHO-CJICACTBCHHLIC CBA3U MCIKAY
COCTaBOM BEIIIECTBA M BUJOM XHMHUUECCKOM CBA3U, MCIKIY
KOBAJICHTHOM CBSI3BIO M KPUCTATININYECKUM CTPOCHUEM
BEIICCTBA, MCXKAY KPpUCTAIUNIMYCCKUM CTPOCHUEM BCIICCTBA

U ero (PU3NYECKUMU CBOWCTBAMHU

59

KoBanentnasa
HETMOJIAPHAS
Y MOJIApHAst

XUMHNYECCKas1 CBA3b

I1.36

DIEeKTPOOTPULIATETLHOCT. Psij
IEKTPOOTpHUIIATeIbHOCTH. KOBaJIGHTHASI HETOJISIpHAS
U TOJIIpHAs XUMUYecKast CBsi3b. Jlumoib. Cxembl
00pa3oBaHMs KOBaJCHTHOW MOJISIPHOW CBSI3U

B 6I/IHapHI)IX COCANHCHUAX. MOJ'IGKYJ'IHpHaSI 1 aTOMHas
KPUCTAJUIMYECKUE PEIIETKH, U CBOWCTBA BEILIECTB

C OTUM THUIIOM peH_IéTOK.

JeMoHcTpanuu. Moeny MOJIEKYISPHBIX U aTOMHBIX

KPpUCTATINYCCKUX peH_IéTOK

ObvsacHamsy TIOHATHUS «KOBAJCHTHAs TMOJSIpHAsT CBSI3bY,

«OBJICKTPOOTPULATCIIBHOCTL), «BO3I'OHKa», 201041

<<CY6J'II/IM3.HI/I$I ».

Cocmasnams cxeMbl 00pa3oBaHUsI KOBAJIEHTHOMN MOJSPHON

XHUMHYECKOM CBS3H.
Hcnonvzoeams 3HaKOBOE MOZJCIIMPOBAHHUC.

Xapakmepuzoéamy MeXaHU3M O00pa3oBaHMs IOJSPHOM

KOBAJICHTHOM CBS3H.

Onpedenams THUN XUMHUYECKOHM CBs3M 1O  (popmyre

BCIICCTBA.

Ilpusooums TpUMeEpHI BEIIECTB C KOBAJICHTHON MOJSPHOMN
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CBA3bIO.

Yemanasnusamn NMPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY
COCTAaBOM BEIIECTBA U BHUIOM XHMHYSCKOM CBA3U, MCXKIAY
KOBQJICHTHOM CBS3BI0 U KpUCTAIUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXKAY KPUCTAIMYCCKUM CTPOCHUEM BEILICCTBA

U ero (pU3MYeCKUMH CBOMCTBAMHU.

Cocmasnams  GopMynbl  OUHAPHBIX  COEAMHEHHH IO
BaJEHTHOCTH W HAXOOUMb BAJEHTHOCTU JIIEMEHTOB IO

(hopMyIte OMHAPHOTO COCAMHCHHUS.

Hcnonvzosams MaTepruaJIbHOC MOACIUPOBAHNC

60

Merammnueckas

XUMHUYCCKas CBA3b

I1.37

Mertannuueckasi XMMHYECKasi CBA3b U METAJUIMYECcKas
KpucCTaJiMueckass pemeérka. CBOHCTBa BEIIECTB C
3TUM THIOM peléTku. Eaunas npupoaa XMMHYECKUX

CBS3EN.

JemoncTpanuu. BuneopparmMeHTs! U craiiabl
«Metamnnyeckast Xumuueckast cBa3by. Komneknus

«MeTaibl ¥ CIJIaBBI».

JlaGopaTopHuble onbIThI. 29. M3roToBICHUE MOICIH,

Obvscrams, 9TO TAKOE METAIUINYECKas CBS3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUS  METATUYECKOM

XUMHYECKOH CBSI3U.
Hcnonvzosams 3HAKOBOE MOJEITUPOBAHHUE.

Xapaxmepuzoseams MEXaHU3M o0Opa3oBaHUs

METAJUINYECKOM CBS3H.

Onpedenams TUN XUMHUYECKOHM CBs3M 1O  (popmyre
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WLTIOCTPUPYIOIIEH OCOOCHHOCTH METAJUIMYECKOM

CBsA3HU

BELIECTBA.
Ilpusooums ipuMepsI BEIIECTB C METAIITUYECKOM CBS3BIO.

Yemanasnusamn NMPUYUHHO-CJICACTBCHHLIC CBA3U MCKIY
COCTAaBOM BEIIECTBA U BHUIOM XHMHYSCKOM CBA3U, MCKIAY
METAJUIMYSCKON CBS3BI0 H KpUCTAJUIMYCCKUM CTPOCHHUCM
BEIICCTBA, MCKAY KPUCTAIUIMYCCKHUM CTPOCHUCM BCIICCTBA

Hu €ro (1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH.

Hcnonvzosams MaTCpPHaJIbHOC MOJACIUPOBAHNC

61 Crenens okucnenuss | Crenens okucienus. CpaBHEHHE CTeNEHU OKHUCIeHus | OOviacHaAmb MOHSTUS «CTerneHb OKHCIICHHSI,
W BaIeHTHOCTH.  [IpaBmiia  pacdyéra  CTEIICHEH | «BaJICHTHOCTHY.
OKHUCJICHUS 10 (POopMyIaM XUMHUISCKUX COCTMHEHUI
Cocmasnams GhopMysbl OMHAPHBIX COSTMHEHUN HAa OCHOBE
oOuiero crnoco0a UX Ha3BaHUM.
138 Cpasnueamuv 6a1eHMHOCMb W CTETICHb OKHCIICHHUS.
Paccuumvieams ~ creneHn  okucIeHHS 10 Gopmyraam
XUMHYECKHX COCTUHCHHMA
62 OKHCITUTENTHHO- OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH. Obvsichsimb TIOHATUS «OKHUCITUTEIILHO-BOCCTAHOBHTEIHHBIC
BOCCTaHOBUTEJIbHbBIE peakuumny, «OKHCTTUTEIbY, «BOCCTaHOBHTEIbY,

OmpenenieHne  CTETNEHEH  OKUCIEHUS  DJIEMEHTOB,
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peakiuu

I1.39

o0Opa3yroImux BeLIeCTBa pPa3HbIX KiaccoB. Peakiuu
MOHHOTO oOMeHa u OKHCIIUTENIBHO-
BOCCTaHOBUTEJIbHbBIE peaxkuuu. Oxucnutens
U BoccTaHOBUTENb. OKHCIEHHE U BOCCTaHOBJICHHE.
CocraBnenue YpaBHEHM OKHUCJIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO

OalaHca

JdemoncTpanuu. B3anmopelcTBhe IHMHKA C CEPOM,
coistHoM  kucnotoi, xmopuzom wmemu(ll). Topenue
MarHusl. B3aumoneiicterue XJIOpPHOH

Y CEPOBOJOPOTHOM BOJIBI

«OKHCJICHHUECY, KBOCCTAHOBJICHHC.

Knaccugpuyuposams xuMUUeCKHe peakLUi IO IMPU3HAKY

W3MEHCHHS CTCICHEH OKHCIICHHUS 3JIEMEHTOB.

Onpedeﬂﬂmb OKHCJIUTCIIb W BOCCTAaHOBUTCJIb, IMPOLCCCHI

OKHUCJICHHUA U BOCCTAHOBJICHU .

Hcnonvzoeamsb 3HAKOBOE MOACIINPOBAHUC

63 OO0oOmeHne W cucTeMaru3anus 3HaHWi 1Mo TeMaM «llepuoanyeckuit 3akOH W IMEepUOJMYecKas CHCTeMa XHUMHYECKHX JIIEMEHTOB
1. . MenneneeBa. CTpoeHne aToMa» U «XuMudeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN MOBT.M.-28-39

64 Koumponvnasa paboma mno temam «lleprogmdecknii 3akoH M TepuoaWYecKas cucTeMa XuMmHueckux siaemeHtoB J[. U. Menpeneesa.
Ctpoenue aToMa» U «XuMHuecKas CB3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHID)

65 AHanuz KoHmponvLHOU pabomol




61

66 Ilosmopenue kypca xumuu 8 knacca
Peseps | 24
HOE

BpeMs




9 KJIACC

62

(2 u B HEepemto, Bcero 70, U3 HUX 4 4 — pe3epBHOE BpeMsi)

Homep
OcHoBHOE cofepkanue XapaKkTepucTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
YPOKa Tema ypoka
ypoka ydyauuxcs (Ha ypoBHe yueOHbIX JAeiicTBH)
n/n
IloBTOpEeHue U 00001IeHHe CBeleHuIT IO Kypcy 8 kiacca. XuMnyeckue peakuuu (5 1)
1 Knaccudukanums bunapnbie coenunenus. Oxcuabl cojeoOpasyromue | Xapakmepuszoéams OKCUIBI, THUIPOKCHIBI (OCHOBaHMS,
HEOPraHUYECKUX U HecoJeoOpasywomue. ['Mapokcuapl: OCHOBaHHUS, | aM(pOTEpHbIE THJIPOKCH/IBI, KHCIIOPOICOIEPKALIUE

BCIICCTB U UX

HOMEHKJIaTypa

I1.1

aM(i)OTepHLIe THAPOKCHUbI, KHCIOPOACOACPIKAIIUC

KHCJIOTHI. CpeI[HI/Ie, KHUCJIBIC, OCHOBHBIC,

KOMIIJICKCHBIC COJIH.

JemoncTpanmuu. O3HAKOMIICHHE C KOJUICKIHSIMHU

MCETAJlJIOB n HCMCTAJJIOB. O3HakoMIICHHE C

KOJUICKIUAMHU OKCHAO0B, KUCJIOT U colen

KI/ICJ'IOTLI) " COJIH IIO IJIaHY: COCTaB, CIIOCOOBI 06paSOBaHI/IH

Ha3BaHUM, XapaKTEPHBIE CBOMCTBA U MOJy4YECHHE.

Knaccugpuyuposams oxcuapl, TUAPOKCUABl (OCHOBAHUSA,

am(poTepHbBIC TUAPOKCHIBI, KHCIIOPOJICO/IEprKaLIe

KI/ICJ'IOTLI) " COJIH 110 PA3JIMYHBIM IIPHU3HAKAM.

Ymems MOATBCPIKIAATH XApaKTCPUCTUKY OTACIBHBIX

HpCI[CTaBI/ITCJ'Ieﬁ KJI1aCCOB HCOPTaHNYCCKUX BCIICCTB

YpaBHCHUAMU COOTBETCTBYIOIIHUX peaKHI/Iﬁ.

PCZCKpbl@ClWlb TCHCTUYCCKYIO CBA3b MCKAY KJaCCaMU
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HEOPraHWYECKUX COCIMHEHUN

2—3 Knaccudukanus O0oOuieHne CBEACHUH O XHUMHYECKHX peakiusix. | OO0vacHAmb TOHATHS «XUMHYECKas PEAKLUA», «PeaKkUuu
XUMUAYECKHX peakiuii | Kmaccupukanuss ~ XMMHYECKHX ~ peakUuid MO0 | COCTUHEHHS», «PEAKLIUHU PA3TIOKCHU», «PEAKLIIUU OOMEHaY,
10 Pa3IU4YHBIM pPa3IMYHBIM OCHOBAHMSAM: IO COCTaBY M UHCIY | «PEaKIUU  3aMEUICHMsD», «pPeaKUUh HeUTpalu3aluny,
OCHOBaHUSIM pearupyromux u 00pa3yloIIMXCs BEIIECTB, IO | «IK30TEPMHUUYECKUE peakuuny, «GHAO0TEPMHUYECKUE
TeIIoBoMYy 3¢ (EKTy, MO arperaTHOMY COCTOSHHUIO | PEakIUW»,  «OOpaTUMbIe  peakiuu»,  «HeoOpaTuMbIe
pearupyoomux BEIIEeCTB, II0 O00paTUMOCTH, IO | peaKLUU», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMMY,
W3MEHEHUIO CTETEeHEH OKUCICHHS JJIEMEHTOB, IO | «TOMOTEHHBIE  PEaKIUU», «TETEPOTCHHBIE  PEaKlUuu»,
MCIIOJIb30BAHUIO KaTaau3aTopa. «KaTaTUTHYECKHE peakuuny, «HEKaTaTUTHYECKHE
. PEaKIMMNy», «TEIUIOBOH APPEKT XUMHUUECKON PEAKIIUN.
JlaGoparopuble onbIThl. 1. B3aumopeiicTBue
I1.2 aMMuUaka W xJjopoBogopoaa. 2.  Peakuwms | Kraccugpuyuposams XUMHUYECKUE PEAKIIUU TI0 PA3THUYHBIM
HeWTpanu3anuu. 3. HaOmrogeHue  TEIIoBOrO | OCHOBAHUSIM.
s dexTa peakuun HENTpaau3aluy. 4.
Onpedensams OKUCIUTEIb W BOCCTAHOBHUTENb, IPOLIECCHI
B3anmoneincTteue CEpHOM KHUCIOTBI C  OKCHIIOM
OKHCJIEHUS U BOCCTAHOBJICHHUS.
menu(ll). 5. Pa3noxeHue mnepokcuma Bogopoaa ¢
MTOMOMIBIO KaTana3bl KapTodens Habniooams n onucvieams peakliui MeXAY BEUIECTBAMHU C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
4—5 ITonsatue o ckopoctu | [loHATHE O CKOPOCTM XHUMHYECKOM peakuuu. | O6vAcHAMb, YTO TAKOE «CKOPOCTh XUMUYECKOHN peakinmy.

XUMHYSCKOU pCaKknuu.

(DaKTopLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHYCCKUX

peakmuii: TpUpoaa PEarupyrolux BEMIeCTB, HX

Apeymenmupoeams BBIOOp eAMHUI U3MepeHus V.
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Karanuz

I1.3

KOHIICHTpaLUs, TeMIiepaTypa, IJI011A]Tb
COMPUKOCHOBEHUS, HaJIn4ue KaraausaTopa.
Karanus.

JdemoncTpanmu. 3aBUCUMOCTb CKOpPOCTH

XUMHUYECKON pPeaKkIUu OT MPHUPOJAbI PEearupyroInx
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOMH
peakIu OT KOHIEHTPAIIMU PEearupyromux BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEaKIuu OT
IJIOLIA/IA COTIPUKOCHOBEHHSI pEarupyroinx BEIIeCTB
(«kunsimui - cnoit»). 3aBUCHUMOCTH  CKOPOCTH
XUMUYECKOM peakluu OT TEeMIEpaTyphl pearu-

PYIOIIHMX BEIECTB.

JlabopaTopHbie ONbIThI. 6. 3aBUCIMOCTH CKOPOCTH
XUMUYECKOH pPEaKLUUu OT HPUPOABI pearupyrommx
BELIECTB Ha IPHUMEpPE B3aMMOJIEHCTBHS PACTBOPOB
THOCylb(paTa  HaTpus U XxJopuga  Oapus,
THOCYyJb(aTa HATPUS U COJSHOM KHUCIOTBL 7.
3aBUCUMOCTb CKOPOCTHM XMMHYECKOM pPEAKIUH OT
IPUPOJBl METAUIOB MpPHU MX B3aUMOJICHCTBUH C

COJITHOM KHUCIOTOM. §. 3aBHCHUMOCTh CKOPOCTH

Yemanasnusame NPUYUHHO-CJICACTBCHHBIC CBA3W BJIMAHUSA

pa3auYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA.

Habnwooams u onucvieams peakuun MCKYy BCIICCTBAMU C

MOMOIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH

Hpoeodumb OIIBITHI, INOATBCPIKAAOINHNEC  3aBHCUMOCTD

CKOPOCTH XUMHUYECKOU PEaKIUH OT Pa3IUYHbIX (PaKTOPOB
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XUMUYECKOM peaklMu OT TMPUPOABI KHUCIOT TpH
B3aMMOJICCTBUN HX C JKeiIe3oM. 9. 3aBHCHMOCTH
CKOPOCTH XHMMHYECKOW pEaKIMu OT TeMIIepaTyphl.
10. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUH OT
KOHLEHTpalluM  pearupymoomux  Bemects.  11.
3aBUCHMOCTh CKOPOCTH XHUMHUUYECKOW pEeaKIuu OT
IUIOIIAa a1 COIPUKOCHOBEHHMS pearupyomumx
BemiecTB. 12. 3aBUCUMOCTb CKOPOCTH XUMHYECKOMU

peaKkuuu OT HaJIU4Ms KaTaluu3aTopa

XuMnueckue peakunu B pactpopax (10 u)

DNEeKTpONIUTHYECKAs

JUCconranus

[TonsiTue 00 ANEKTPOTUTHUUYECKON JTUCCOIHAIIIH.
DONEKTPONIUTBl M HEIJNCKTPOJUTHL.  MexaHu3Mm
JUCCOIMAMK  3JEKTPOJIUTOB  C  Pa3JIMYHBIM
xapakTepoM CBsi3U. CTENeHb AIIEKTPOIUTHUECKOMN

nuccoruanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Jdemoncrpaumu. HchoblTaHue BEMECTB U UX

PacTBOPOB Ha 3JIEKTPOIPOBOIHOCTD

JladopaTopublii onbIT. 13. Jluccorumanus ciadbIx

Xapakmepuweamb TIOHATUSA (OIJICKTPOJIUTHYCCKAA

aucconuanusay, «JICKTPOJIHUTED), KHEIJICKTPOJIUTLD).

Yemanasnusame NPUYUHHO-CJICACTBCHHBIC CBA3HU MCKIY

HpHpOI[OI\/’I QJICKTPOJINTA U CTCTICHBIO €0 JUCCOLMAlINN.

Yemanasnusame NPUYUHHO-CJICACTBCHHBIC CBA3HU MCKIY
TUIIOM XHUMHYECKOM CBSI3U B QJICKTPOJIUTC U MCXaHU3MOM

€ro aucconuanummn
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1.4 3JIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCIOTHI
7 OcHoBHBIC OCHOBHBIE TOJIOKEHUS TECOPUHU DIICKTPOIUTHUECKON | Xapakmepuzoeams TOHATUS «CTENEHb JIUCCOLUALUN,
MOJIOKEHUS TEOPUU mucconanuu.  Knaccudukamuss HMOHOB H  HMX | «CWIBHBIE — DJIEKTPOJUTBI»,  «Cladble  DIEKTPOIUTHIY,
AIEKTPOJIUTUYECKON cBoiictBa. KHCIOTBI, OCHOBaHHMSI M COJIM KaK | «KaTHOHBI», «aHUOHBI», «KHCIIOTBI», «OCHOBAHMS», «COJIHY.
muccormaruu (TOM) | anekTponutel. Ux knaccudukanus u gucconnanus. | Cocmasnsime ypaBHEHUS JICKTPOJUTHUYECKON JUCCOIMAIIII
KHCJIOT, OCHOBAHHMI1 U COJICH.
JleMoHCcTpaIIHH. 3aBUCHMOCTD
AJIEKTPONPOBOAHOCTH  YKCYCHOM  KHCIOTHI  OT | Muntocmpuposams TPUMEPAMH  OCHOBHBIC  TTOJIOKEHUS
KOHIIGHTpauuu. JIBMKEHUE OKpAIEHHBIX HWOHOB B | TEOPUH DIEKTPOJIUTUUECKON JUCCOIHAIIH.
AIICKTPUICCKOM T10JIC
L5 Paznuuams ~ KOMIIOHEHTBI ~ JI0KQ3aTENIbCTB  (TE3HCOB,
apryMEHTOB M ()OPMBI JJOKA3aTEIIHCTBA)
8—9 | Xumnueckue OO0mre XMMHYECKHe CBOWMCTBAa KHUCIOT: M3MEHEHUue | Xapaxmepuzosams o0OUINE XUMUYECKHE CBOMCTBA KUCIOT C

CBOMCTBA KMCIIOT KaK

ANIEKTPOJUTOB

OKpaCKM  HMHJIMKATOpOB,  B3aMMOJEHUCTBHE  C
METaJUIaMH, OKCUJAMU U TUIPOKCUAAMHU METAJUIOB U
consiMu. MoueKymsipHble U HOHHBIE (TIOJIHBIE U
COKpalI€HHbIE) YpAaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpAalI€HHBIX  ypaBHEHUH.  YCIIOBHUSA
[IPOTEKAHUs PEaKUU MEXAY OJIJIEKTPOJIUTAMU [0

KOHIIa. P akTUBHOCTH METAIIOB.

MO3HITHI TEOpUuunu 3HCKTpOHI/ITH‘leCKOﬁ JUCCoranuu.

Cocmasnsamo MOJICKYJIIPHBIC, IIOJIHBIC U COKpaH_IéHHLIe

HOHHBIC YPaBHCHUSA peaKI_II/Iﬁ C y4aCTUEM KHUCJIOT.

Apeymenmuposams BO3MOXKHOCTb NPOTEKAHUS pPEAKIUN C
ydyacTMeM KHCJIOT Ha OCHOBE MpaBuia bepromne u psaa

AKTUBHOCTHU MCTAJIJIOB.
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JlabopaTopHble onbIThbl. 14. M3MeHeHue okpacku

WHJIMKAaTOPOB B KUCIOTHOW cpene. 15. Peakuus

HpO@OOUWlb OIIBITHI, MOATBCPIKAAOIIUC XUMHUYCCKUC

CBOWCTBAa KHCJIOT, C COOJIIOJCHHEM TMPaBHJI TEXHUKU

HEUTpamu3aluu pacTBOpa IMIENOYM Pa3IUYHBIMU | 0€30IaCHOCTH.
I1.6
kucioramu. 16. [Tonyuenue rugpokcuma meau(ll) u
Habniooams u onucviéams peakliuy ¢ y4acTUEM KHCIIOT
€ro B3aUMOJICHCTBUE C Pa3IMYHbIMHU KHUcaoTaMu. 17.
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUU
B3anmoneiicTBrE CHIBHBIX KHCIOT C€ OKCHIOM
meau(ll). 18—20. BsaumomeicTBHE KHCIOT C
Mmetauiamu.  21. KauectBeHHass — peakuusi  Ha
kapOoHaT-uoH. 22. [lonyuyeHnue crynHd KpeMHHEBOU
kucnoThl. 23. KauecTBeHHass peakuus Ha XJIOpUA-
WM CcyNb(aT-nuoHbI
10 XUMHUECKHE Ob6mue XUMUYECKHE CBOMCTBA menoueit: | Cocmaensams MONEKYJISpHBbIE, TOJIHBIE M COKpAUIEHHBIE
CBOMCTBAa OCHOBaHUM | B3aUMOJEHCTBHE  C  KHUCIOTaMH, OKCUJaMU | MIOHHBIE YPAaBHEHHSI PEaKIUi C yJaCTUEM OCHOBAHUM.

KakK 3JICKTPOJINTOB

I1.7

HEMETAJIOB, coJIIMHU. O0IIMe XUMHUYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHHWM: B3aWMOJECHUCTBHE C

KHUCJIOTAMHU, PAa3JIOKCHUEC IIPU HAI'PCBAHUU.

JlabopaTopubie onbIThbl. 24. VI3MeHEeHHE OKpPacKH

HHJUKaTOpOB B LIEJIOYHOU cpene. 25.
B3anmoneicTeue 1mienode C yrieKUCiablM Ta30M.

26. KauecTBeHHas peakuuss Ha KAaTHOH aMMOHWUS.

Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS PEAKIHMHA C

y4acTHEM OCHOBAHHUI Ha OCHOBE IpaBmiia beproiute.

IIposoOums ~ ONBITHI, TMOATBEPKIAIOIIME  XUMHYECKUE
CBOIICTBa OCHOBaHHH, ¢ COOJIOJEHHEM MpPaBUI TEXHUKU

0€301IaCHOCTH.

Habniooams n onuceiéams peakuuu ¢ y4yaCTHEM KHUCJOT C
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27—28. Tlomyuenue ruapokcuma menu(Il) m ero

MOMOIIIBIO PYCCKOTO (POJIHOIO) SI3bIKA U SI3bIKa XUMUU

paszioxkeHue
11 XuMHUYeCKue OO01re XMMUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams OOIIME XMMHYECKHE CBOMCTBA COJICH C
CBOMCTBa coJiel Kak B3aMMO/ICICTBHUE C KUCIOTAMU, IIEJI0YaMH, COJISIMU | TIO3ULIUNA TEOPUH JIEKTPOIUTUYECKOM TUCCOLUALIUN.
ANEKTPOJIUTOB U MeTauiaMu. B3anmoaeicTBre KUCIbIX coiel co )
Cocmasnsams MOJNEKYNSpHBIE, TOJHBIE W COKpAIIEHHbBIE
LIeJI0YaMHU. . .
VMOHHbBIC YPaBHEHHsSI pEaKLUi C y4acTUEM COJIeH.
JlabopaTopubie onbIThl. 29. BisammojeiicTue .
Apeymenmupoéams BO3MOXKHOCTb TPOTEKAHUS peaKIuil
kapooHatoB ¢  kuciotamu. 30. [lomyuenue .
C yJacTHheM colieil Ha ocHOBe mpaBuiia beprome.
ruapokcuaa okenesa(lll). 31. BsaumonelicTBue
*kesesa ¢ pactBopoM cyibdara meau(ll) IIpogooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
cBOiicTBa coyielf, ¢ COONIOAEHHEM TPaBUJI TEXHUKHU
0€301acHOCTH.
I8
Habniooams u onuceiéams peakuMd € y4acTHEM COJeH
C TIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUU
12 [Tonstue o rugponmuze | ['maponus kak oOMeHHOE B3aMMOJEHCTBHE collel ¢ | Ycemanasnueams 3aBUCUMOCTh MEXKAY COCTAaBOM COJHM U

coJien

BOJOM. FI/IILPOJ'II/IS COJIM CHUJIBHOT'O OCHOBAaHHUA H

cmaboit  kumcnoTel. [mapomu3  comu  cimaboro

OCHOBAaHMS M CHWJIBHOW KHUCJIOTBL. BogopoaHbii

nokasarenb (PH).

XapaKTepoM €€ THIPOIIH3a.

Ananuzuposams  cpefly pacTBOpa COJIM C IIOMOIIBIO

HHIUKATOPOB.
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JlemoHcTpamun. OrnpeneneHue Xapakrepa cpeabl B

pacTBopax coueu

HpOZHO3Mp0661ﬂ1b TUII TUAPOJIMU3a COJIM Ha OCHOBC aHAJIM3a

e€ Gpopmyms

I1.9
13 Ilpakmuueckas CBoiicTBa KHCJIOT, OCHOBaHHM, OKCHUIOB U coliell | Ymems oOpamarbcs ¢ J1abopaTOpHBIM 000pyAOBaHUEM
paboma [. PemieHue | B CBET€ TEOPUHU DIEKTPOIUTHYECKON NUCCONMALIMY | U HATPEBAaTEIbHBIMU  MPUOOpaMH B COOTBETCTBHH
SKCIEPUMEHTAIIBHBIX | ¥ TIPEICTAaBIICHUM 00 OKHUCIIUTEIHHO- | C TIPaBUJIAMHU TEXHUKU OC30MMACHOCTH.
3a1a4 o TE€ME | BOCCTAHOBHUTEJIbHBIX PEAKIIMUIX
Habniooams cBONCTBA 3JIEKTPOJIUTOB.
«DNEeKTPOIUTUYECKAS
JUCCOTTHAITUS Habniooams w  onucvleams  peakuu €  y4acCTHEM
AJIEKTPOJIUTOB C IIOMOIIbIO €CTECTBEHHOI'O (PYCCKOro WU
POJIHOTO) SA3BIKA U S3bIKA XUMHH.
@opmynuposamb BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA
14 O06o00611eHre U crucTeMaTu3allvs 3HaHUK TI0 TeMe «XMMUYECKUE PeakIMK B PaCTBOPax AJIEKTPOIUTOBY MOBT.M4-9
15 Koumponvnas paboma 1 no teMe «XUMHUYECKHE PEAKIIMH B PACTBOPaX AIEKTPOIUTOBY
HemeTtanibl n ux coequHeHus (25 4)
16 Oobmas CtpoeHre aTOMOB HEMETAIIOB M UX TOJOXKeHUe B | OObACHAMb, 9YTO TAKOES HEMETAILIBL.
XapaKTEPUCTHKA MEPUOINYECKOMN CHCTEME. Psan

Xapakmepusoeamb XHUMHUYCCKHUEC 3JICMCHTBI — HCMCTAJIJIBI U
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HEMETAJJIOB 3JIEKTPOOTPHUILIATEIIEHOCTH. Kpucrannuueckue | ctpoeHue, (pU3MUECKUE M XUMHUYECKHUE CBOWCTBA MPOCTHIX
pPEIIETKH HEMETaNIOB — MPOCTHIX  BEIIECTB. | BEIIECTB — HEMETAJUIOB.
Oduznyeckue  cBoiicTBa  HemerawioB.  OOmue
Obvacuamo 3aBUCHUMOCTh OKHCIIUTEIHHO-
XMMUYECKHE CBOICTBA HEMETAJIOB: OKHCIUTEIbHbIE
BOCCTAHOBUTEJIBHBIX ~ CBOMCTB (WM  mpeockasvieamo
Y BOCCTAaHOBUTEIbHBIC.
CBOMCTBA) 3JIEMEHTOB-HEMETAUIOB OT HX IIOJIOKEHHS B
I1.1 .
0 Jemoncrpauuu. Komnekuuss HemeTauioB. Mojaenu | NEpUOJUYECKONM  CUCTEME  XUMHUYECKHUX  DJIEMEHTOB
KPUCTAJUIMYECKUX PEIIETOK HeMeTaIIoB: aromuele U | 1. 1. Meneneesa.
MoJIeKyJsipHble. O30HATOp M MPUHLUIIBI €r0 pabOThI.
Ycemanaenueamp TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKILY
['opeHue mpocThIX BEIIECTB — HEMETAJUIOB: CEpHl,
CTPOCHHEM  aTroMa, XHMHYECKOH  CBS3bIO,  THUIIOM
dbocdopa, TPeBECHOTO yIIIst 5 ) 5
KPUCTANINYECKOM peIéTKH HEMEeTallla U €ro COeAMHEHHUH U
¢u3n4YeCKUMU CBOMCTBAMM JAaHHOTO HEMeTalsla M ero
COECIMHEHU.
/Jloka3viéamb OTHOCUTEIBHOCTb TOHSTUH «METall» U
«HEMETAI»
17 Obmas l'amorensl, cTpoeHHE WX aTOMOB U MOJEKYI. | Xapakmepuzosams CTpPOCHHE, (PU3NYECKUE U XUMHUYECKHE
XapaKTepUCTHKA @dusznuecKkue W XUMHUYECKHE CBOICTBAa TaJOreHOB. | CBOMCTBA, MOJyY€HHE U IMPHUMEHEHHE TaJOreHOB B ILIaHE

3reMeHToB VIIA-

IPYIIIBI — TaJIOT€HOB

3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB TaJOr€HOB B
3aBUCHUMOCTH OT HX IIOJIOKCHUSA B HGpHO)IPI‘—ICCKOﬁ

cucreme. HaxoxaeHue rajJoreHoB B IpHUpOJE U HX

00I111er0, 0COOEHHOT0 U €IMHUYHOTO.

Yemanasnusame NPpUYNUHHO-CICACTBCHHBIC CBA3U MCKIAY

CTPOCHUCM aToMma, XUMHYECKOMN CBA3bIO, THUIIOM
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MOJTy4YeHHUE. buonoruueckoe 3HAUYCHHE U | KPUCTAUTMYCCKOU PEMIETKN Y TaJOTeHOB U (PU3NYCCKUMU H
MMPUMCHCHUC I'aJIOTCHOB. XUMHUYECKHUMU CBOMCTBAMH YTHUX BCIIICCTB
JdemoncTpanun. O0pa3mpl TaJIOTeHOB — TPOCTHIX

.11 BellecTB. B3anMozeiicTBre rajJoreHoB ¢ MeTaJlIaMH.
BriTecHenue xjgopom OpoMa UK MOJia U3 PACTBOPOB
UX conen

18 Coenunenus lajioreHOBOIOPOZIBI M COOTBETCTBYIOIIME WM | Xapakmepuzosams ¢ UCIOIB30BAHUEM PYCCKOTO (POIHOTO)

TaJIOr€HOB KHCJIOTHI: IIJTaBUKOBAadA, COJIsAHasd, 6p0MOBOIlOpOI[Ha$[, SI3bIKa U A3bIKa XHUMHHU COCTAaB, (1)I/I3I/II-IGCKI/I€ U XUMHUYCCKUC
nonoBopopoanHas. [lamorenuasl. KauecTBeHHBIEC | CBOMCTBA, IMOJNyuY€HHE W NPUMEHEHHE  COCIUHEHHIA
peakuuu  Ha  TaJoreHuA-uoHbl.  [IpuMeHeHHe | rajJoreHoB.
COEAMHEHUI TAJIOTEHOB.

112 Hazvieams coenuHeHUs TaloreHoB 1o GopMmyne Hu

' JdemoHcTpanms. Konnekuus MPUPOJHBIX | cocmasnsims GOPMYIIBI IO UX HA3BAHUIO.

COEAMHEHUH XJIOpa.

JladopaTopuslii onbIT. 32. Pacnio3HaBaHue

TaJJOrCHUA-UOHOB

Yemanasnusamo IMPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY
XUMHYECKOM CBS3bIO U THUIIOM KpHCTaHHquCKOﬁ PEUICTKU B
COCAMHCHUAX IaJIOFrCHOB U (1)I/ISI/III€CKI/IMI/I n XUMHUYCCKUMU

CBOMCTBaMH 3THX BEILIECTB.

IIpogooumys, Habmooams WM oOnuUCLIBAMb XUMUYECKUI

OKCIICPUMCHT II0 PacCllO3HABAHHUIO TaJIOICHUJA-MOHOB C
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COOITIO/IEHNEM TIPABUJI TEXHUKU OE30MACHOCTH.

Bvinonnsams  pacy€rbl MO XMMHUYECKMM (GOpMyNnaM M|
YPaBHEHUSAM  DPEaKIMil, NPOTEKAIUX C  Y4acTUEM

COCI[I/IHCHI/Iﬁ TaJIOrCHOB

19

Ipaxmuueckas
paboma 2. N3ydyenue
CBOMCTB COJISTHOM

KHCJIOTBI

CongHasi KHCJIOTa KaK CHJIbHBIA  DJIEKTPOJIUT.
TunuyHble peakIuM KHUCJIOT, XapaKTepHbIC IS
COJITHOM KMCJIOTBI: B3aMMOJICHICTBHE C MeTaJlJIaMH,
OCHOBHBIMHU u aM(l)OTepHI)IMI/I OKCHJaMu,
OCHOBaHUSIMU M aM(pOTEPHBIMU THUIAPOKCHIAMH,

coiismu. KauecTBeHHast peaKnuus Ha XJIOPHUA-NOH

Ymems oOpamatbes ¢ nabopaTOpHbIM 000pYAOBaHHUEM U
HarpeBaTebHBIMH ~ NPUOOpPaMHU B COOTBETCTBHU  C

IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habnwoams cBOWCTBA 3JEKTPOJIMTOB W IPOUCXOMSAIINUX C

HUMU SIBJIEHUI.

Habniooams w  onucvléams  peakuuu €  y4acTHEM
AIIEKTPOJIUTOB C IOMOIIBIO PYCCKOTO (POJHOrO) s3bIKA U

SA3bIKa XUMHH.

Dopmynuposamp BBIBOJIBI MO pe3yibTaTaM IMPOBEAEHHOTO

9KCIICPUMCHTA
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20 Oo6mas OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. | /lasame 0OO0IIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTBHIM
XapaKTepUCTHKA Cepa B mpupone U e€ moiydyeHue. AJJIOTPONHBIE | BEIIECTBAM U COCIMHEHUSM XaJIbKOTEHOB B 3aBUCUMOCTH OT
aseMeHTOB VIA- MOTUGUKAIMK Cepbl U HUX CBOWCTBA. XWMHUYECKUE | UX MOJOXKCHHUS B TICPUOTUUCCKOM CUCTEME.

TPYIITBI — CBOWCTBA CEpPhI U € MPUMECHEHHUE.
Xapaxkmepuzoeams CTpOEHHE, aUIOTPOIUIO, (HU3NYECKHUE U
xanbKoreHoB. Cepa
JemoncTpanuu. B3anmoneiictBue cepsl ¢ XHUMUYECKHE CBOWCTBA, MOJTyYCHHE U IPUMEHEHHE CEPHI.
MeTajuiaMu. ['opeHne cepsl B KUCIIOpOIe
Yemanaenueams NPUYMHHO-CIICCTBEHHBIC CBSI3U MEXIY
CTPOCHHEM  aroMa, XHMHYECKOH  CBS3bIO,  THUIIOM
I1.13 KPUCTANTMIECKON PEemETKH cepbl u e€ (PU3MUECKUMH U
XAMHAYECKHUMHU CBOWCTBAMH.
Bvinonnsams  pacy€rbl MO0 XUMHUYECKHM (GOpMyNIaM |
YPaBHEHMSIM PEAKLIUH, IPOTEKAIOIIUX C YYACTHEM CEpBHI.
IIpogooumys, Habmooams WM onucvLleamv XUMUYECKUI
HKCIEPUMEHT 10 TOPEHUIO CEphbl Ha BO3/yX€ U B KUCIOPOJIE
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€30TacCHOCTH
21 CepoBojopon u CepoBoOpOI: CTPOCHHE MOJICKYJIBI, pu3nUeckue u | Xapakmepuzoeams ¢ UCTOJIB30BAHUEM PYCCKOTO (POJIHOTO)

cynbhuapI

XHUMHUYCCKUC CBOfICTBa, IMOJIY4YCHHUE W 3HAUYCHHC.

CepoBonoponHast  kucinora. Cymbpuasl U HX

3HaueHue. JIIoMUHO(OPBHL.

A3bIKa MU sA3bIKa XMMHH COCTAaB, (1)I/I3I/I'-IGCKI/Ie n XUMHYCCKHE
CBOﬁCTBa, MOJIYYCHHUEC U TIPUMCHCHUC COCI[I/IHCHI/Iﬁ CCPLI B

CTECIICHU OKHUCJICHHS —2.
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I1.14

Jemoncrpanuu. Komnekius CcyabQUIHBIX Y.

KauecTBeHHas peakuus Ha Cyab(OUI-HOH

Ha3zvieams coenuHeHus cepbl B CTENEHU OKUCIEHUS —2 110

bopmyne u cocmasnsams GOpMyITBI IO UX HA3BAHUIO.

Cocmasnsams ~ MOJEKYISIPHbIE W HWOHHBIE  YPaBHEHMS
peakiui, XapakTepu3ylollhe XUMHUYECKHEe  CBOMCTBA

COCJIMHEHUH CEPhl B CTEIIEHU OKUCIICHUS —2.

Onucvieamo IIPOLIECCHI OKHUCJICHUSA-BOCCTAHOBJICHU,
onpedenams OKUCIUTENIb U BOCCTAHOBUTENb U COCMABIIAMb
DIIEKTPOHHBIA OajlaHC B pEaKIUsAX C YYacTHEM CEphl B

CTEIEHN OKUCIIEHUS —2.

Yemanasnusame IMPUYIUHHO-CIICACTBCHHBLIC CBA3M MCKAY
XUMHUYECKOH CBS3bI0 U TUIIOM KpHCTaHHquCKOﬁ peHléTKI/I B
COCAUHCHUAX CCPBI U (I)I/BI/I‘IGCKI/IMI/I n XUMHWYCCKHUMU

CBOMCTBAMU DTUX COEIMHEHUN

22

Kucnopoausie

COEJIMHEHUS CEepBI

Oxkcun cepwi(1V), cepuucras KHCIIOTa, CYIb(QHUTHIL.

KauectBennas peaxius Ha CyJIb(QUT-UOH.

Oxcupn cepri(VI), cepnas kucnora, cynbQaTsl.
Kpucramnoruaparel. KadecTBeHHas peaknus Ha

Cynb(aT-uoH.

Banucvieamo (bOpM}’J'II)I OKCHUAOB CEPbI, HA3bl6AMb WX,
onuceléams CBOWCTBA HAa OCHOBE 3HAHMH O KHCIOTHBIX

OKCHIaX.

Xapaxmepuzosams ¢ UCTIOIB30BAaHHEM PYCCKOTO (POHOTO)

A3bIKa M A3bIKa XMMHH COCTAaB, (I)I/I3I/IHCCKI/IC 1 XUMHYCCKHEC
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IL.15 Jemoncrpauuu. OOecuBeYMBaHUE OKPALICHHBIX | CBOWCTBA CEPHOM KUCIOTHI KaK 3JIEKTPOJIUTA.

TKaHEH U LIBETOB CEPHUCTHIM ra3oM.
Cocmasnams ~ MOJEKYISIPHBIE W WOHHBIE  YPaBHEHMS

B3auMozeincTtBue  KOHIICHTPUPOBAHHOM  CEPHOM | PeakLMi, XapaKTEPU3YIOIUX XUMUYECKHIE CBOMCTBA CEPHOI

KHUCIOTBl ¢ Meabto. OOyrnMBaHHWE OPraHUYECKHUX | KUCIIOTHI.

BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTOM.
Pacnosnasams cynbdar-uoHblI.

JlaGoparopubiii onbIT. 34. KauecTBEHHbIEC pEAKIIMU
Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)

Ha cyJb(haT-HOHbI . .
A3blKa W SI3bIKA XUMHUHU CBOWCTBA KOHILIEHTPUPOBAaHHOU
CEPHOM KUCIIOTBI KAK OKMCIIUTEIS.
Cocmasnamo YpaBHEHUs OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX ~PEAKIMM METOJOM  3IJIEKTPOHHOIO
OanaHca.
Buinonnams  pacuérel 1O XHMMHUYECKUM QopmyiamM H
YpaBHEHUSM peaKLUi, IPOTEKAIOUUX C Y4acTUEM CEpHOMU
KHCIIOTBI.
Habnooams 1 onuceiéams XUMUYECKHH SKCIIEPUMEHT

23 IIpaxmuueckas CepHass KHMCIOTa KakK CHJIBHBIH  DJIEKTPONIUT. | Ymems obOpamaTthest ¢ 1a00paTOpHBIM 00OpyIOBaHMEM U

paboma 3. Uzyuenue

CBOMCTB CEPHOU

TunuyHeie pCakiuu KHUCJIOT, XapaKTCpHLIC IJid

pa30aBIICHHON CEPHOM KHCIIOTHI: B3aMMOJICUCTBHE C

HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUH C
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KHCIIOTHI METaJJIaMH,  OCHOBHBIMH ¥  aMQOTEpPHBIMH | MPABUIAMH TEXHUKH 0€30MIaCHOCTH.
OKCHJIaMH,  OCHOBaHMSMH W  aM(pOTEePHBIMHU
Habnooams cBOWCTBA 3JIEKTPOJIUTOB M MPOUCXOISIIUX C
THIIPOKCUAaMH, coisiMu. KauecTBeHHast peakiusi Ha .
HUMU SIBJICHUI.
cynbdar-uox
Habnwooams W onucvléams  peaklMd C  y4acTHEM
AJIEKTPOJIUTOB C MOMOIIBID €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U SI3bIKA XMMUHU.
Dopmynuposampb BBIBOJIBI TI0 pe3yJbTaTaM IMPOBEIAEHHOTO
IKCIIEPUMEHTA
24 Obmas OObmass xapakTepuctuka 3jeMeHTOB VA-rpynnsl. | [Jagams 0OLIyl0 XapakTEepUCTUKY aToMaM, MPOCTBIM
XapaKTepPUCTUKA A30T, CTpoeHHWE aTroMa ¥ MOJEKYJbl a30Ta. | BEIECTBAM W COCAMHEHHUSM »dyieMeHTOB VA-Tpynmbl B
XUMHYECKHX dusndyeckue W XUMHYECKHE  CBOWCTBA U | 3aBUCHMOCTH OT UX ITOJIOKCHUS B MIEPHOUICCKON CHCTEME.

3eMeHToB VA-

rpynnsl. A30T

I1.16

INPpUMCHCHUC a30Ta. Azor B npupoace #u €ro

Onoyorunyeckas POJIb.

Jemoncrpanuu. [lnarpamma «CocTaB BO3ayXay.

Buneodparments! u cnaiast «IItnusu 6azapei»

Xapakmepuzoeams C UCHOIB30BAHUEM PYCCKOrO (POIHOIO)

sA3bIKa W  A3bIKa XHWMHUH  CTPOCHHEC, (1)I/I3I/ILIGCKI/IG u

XHUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC U IPUMCHCHUC a30Ta.

Hasvieams coenuHenus a3ora 1o GopMylie U cocmasisims

(bopMyIIbI 110 UX HA3BaHMUIO.

Yemanasnusame NPpUYINUHHO-CICACTBCHHBIC CBA3UM MCKIAY

CTPOCHUEM aTOMa U MOJICKYJIbI, BUIOM XUMHYECKOM CBA3U,
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TAIIOM  KPUCTAJUIMYECKOM  pemETKM a30Ta U €ro

(1)I/ISI/I‘ICCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.

Bevinonansams  pacy€rbl MO XMMUYECKUM (GOpMyNIaM M|

YpaBHCHUAM peaKuHﬁ, IMPOTCKAOIIKUX C YHaCTHEM a30Ta

25

Ammunak. Conu

aAMMOHMUA

I1.17

AMMUaK, CTpOCHHE MOJEKYIbl H (U3HYECKUE
CBOMCTBA. AMMMa4Has BOJia, HAIIATBIPHBIA CIHUPT,
ruapar aMMuaka. JJoHOpHO-aKLIENTOPHBIA MEXaHU3M
oOpa3oBaHHS  CBS3U B

KaTHOHC aMMOHUS.

BoccTanoBuTenbpHBIE CBOMICTBA aMMHAaKa.

Conmn aMMOHHS U HX IMPUMCHCHHUC. KauecTBenHas

peaKusg Ha KaTUOH aMMOHUH.

Jemoncrpanuu. Ilomydyenue, coOupanue u
pacno3HaBaHuEe aMMuaka. PasnolkeHue auxpomara

AMMOHUS.

JlaGopaTopHublii onbIT. 36. KauecTBeHHas peakius

Ha KaTHUOH aMMOHUA

Xapaxmepuzoeams ¢ UCTOIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M S3bIKA XUMHUHU COCTaB, CTPOCHHE MOJIEKYJIbI,
¢u3nMYecKne W XHUMHYECKHE CBOWMCTBA, IMOJIy4YEeHUE U

IMPUMCHCHUC aMMHaKa.

Haszvieamv comm aMMoHHS TI0 (OpMYJIaM U COCMABIAMb

(hOopMyIIBI 110 UX HA3BAHUSIM.

Banucvieamo MOJICKYJISIDHBIC W HWMOHHBIC  YPaBHCHUSA

peaKuHﬁ, XAPaKTCPU3YIOIIUX XUMHUYCCKUC CBOMCTBA
aMMHaKa U CoJIel aMMOHHUS.
Cocmasnsmo YpaBHCHUA OKHCIIUTCIBHO-

BOCCTaAaHOBHUTCIIBHBIX peaKIII/Iﬁ C Yy4dJaCTuUEM aMMHaKa C

MMOMOIIBIO METO/JAa BJICKTPOHHOT'O OajaHca.

Yemanasnusame OPUYHUHHO-CICACTBCHHBIC CBA3H MCKIY

BUIOM XUMHYECKOHN CBA3U, THUIIOM KpHCT&J’IJ’IH‘IGCKOﬁ
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pCIJ_IéTKI/I B aMMHAKC U COJIIX aMMOHHA U (1)I/I3I/I‘-IGCKI/IMI/I u

XUMHYECKMMH CBOMCTBAMH dTHUX BCIICCTB.

IIposodums, Hab0OamMb W ONUCLIBAMb XUMHYECKUH

OKCIICPUMCHT II0 PpPaCIIO3HAaBAHWIKO HNOHOB aMMOHHUA C

CO6J'IIOI[CHI/IC IIpaBUJI TEXHUKH 0€30IacHOCTH.

Buinonnams  pacdéTel MO XUMHUYECKUM QopMmyiaaM H

YpaBHCHUAM peaKHHﬁ, MMPOTCKAOMIUX C yH4aCTUEM aMMUaAKa

26

Ipaxmuueckast
paboma 4.
[Tonyuyenne ammuaka
U U3YYEHUE €T0

CBOWCTB

[Tonyyenue, cobupaHue U pacro3HaBaHUE aMMHUAKa.
N3yuenne pacTBOPpUMOCTH aMMHAaKa B BOJE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara

ammuaka. KadectBeHHas pcaknud Ha KaTHUOH

AMMOHUA

HOﬂy’{an’Zb, co6upamb n pacnoznasambs aMMMUaKkK.

Obpawamuvcsa ¢ nabopaTopHbIM  00OpPYIOBaHUEM U

HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUH C

MpaBHUJIaMH TCXHUKHU 0e30ITacHOCTH.

Habniooams n onucvieams XUMUYECKUN SKCIEPUMEHT C

MOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMHH.

Dopmynuposams BBIBOJIBI MO pe3yiabTaTaM IMPOBEIEHHOTO

OKCIICPUMCHTA.

Compyonuuams B Tpolecce y4eOHOro B3aMMOJCHCTBUS

npu paboTe B rpymnmnax
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27—28

Kucnoponusie

COCIMHCHUA a30Ta

IT.18

OxcuJpl a30Ta: HECOJICO0Pa3yIOINE H KUCIOTHBIE.

A30THCTasi KACIOTa U HUTPUTHL. A30THas KHUCIIOTA,

e€ noJsrydeHue u cporicrsa. Hurpartsl.

JdemoHcTpanmu. B3aumopeiicteue
KOHILICHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIbIO.
l'openne uyé€pHoro mnopoxa. PasznoxxeHue HUTpaTa

KaJlusd 1 TOPECHUC APEBECHOTO YIoJibKa B HEM.

JlaGoparopublii onbIT. 37. XUMHYECKHUE CBOICTBA

a30THOM KHCJIOTHI KaK OJICKTPOJINTA

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POAHOIO)
SI3bIKA M SI3bIKA XMMHH COCTaB, (U3MUYECKUE U XUMHUYCCKUE

CBOﬁCTBa, IMOJIYYCHHEC U IPUMEHCHUE OKCUIAOB a30Ta.

Cocmasnams ~ MOJEKYISPHbIE W  HWOHHBIE YPaBHEHHS
peaxkiui, XapakTepu3yIOIIUX  XHMHUYECKHE  CBOIMCTBa

OKCHJOB a3oTa.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKAY
BUJIOM XHMHYECKOW CBSI3M, THUIIOM KPHUCTAJUIMYECKOU
peméTki B OKCHAAX a30Ta U UX (QU3UYECKUMU U

XUMHUYECKUMM CBOMCTBAMHU.

Xapaxmepuzoéams ¢ UCTIONB30BAaHUEM PYCCKOTO (POIHOTO)
A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOWMCTBAa a30THOM KHCIOTBI KakK »JJIEKTpOJUTa H €€

IIPUMEHEHHE.

Banucvieamo MOJICKYJISIDHBIC W HWMOHHBIC  YpaBHCHUA
peaKHHﬁ, XapaKTCPU3YIOIIUC XUMHUYCCKUC CBOMCTBA

a30THOM KHCIOTHI KaK QJICKTPOJINTA.

IIpogooumys, Habmooams WM oOnUCLIBAMb XUMUYECKUI

9KCIICPUMCHT, XapaKTepH3y10LHHf/'I CBOICTBaA a30THOI
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KHCJIOTBI KaK 3JICKTPOJIMTA, C C06HIOIICHI/ICM ImpaBujI

TEXHUKU OE€30IIaCHOCTH.
Xapaxmepuzoeams a30THYIO KHUCIIOTY KaK OKHUCITUTEIb.

Cocmasnamo YpaBHCHHA OKHCIINTCIBHO-

BOCCTAaHOBUTCIIBbHBIX peaKHHﬁ, XapaKTCPU3YIOIIUX
XHUMHYECKHE CBOMCTBA a30THOM KMCJIOTHI KaK OKHUCIHNTCIIA, C

IMOMOIIBIO METOAA SJICKTPOHHOI'O OajaHca.

Ilposooums, mHabroO0ams W OnNUCHIGAMb XUMHYCCKHUI
DKCIIEPUMEHT,  XapaKTEepU3YIOIIUKA CBOMCTBA  a30THOMU
KHCIIOTHI KaK OKUCITHTEIS, C COOI0OICHUEM MPABUI TEXHUKU

0€30I1aCHOCTH

29

docdop u ero

COCIUHCHUA

I1.19

docdop, crpoenue atoma u amotponus. Gochusl.
@®ochun. Oxcun dochopa(V) u  docdhophnas

kucnora. Pocarsl.

JemoncTpanun. O6pa3ubl NPUPOAHBIX COCTUHEHHM
dbochopa. T'operme ¢dochopa Ha BO3mAyXe U B
kuciopone. Ilomyuenne Oenoro Qocpopa u

HCIIBITAHHE €T0 CBOMCTB.

Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHUH CTPOCHHE, AJUIOTPOTHIO, (pu3HuecKue

n XHUMHYCCKUC CBOI\/JICTBa, MMOJIYYCHUEC W TMPUMCHCHUC

docdopa.

CaMOCTOSTEIBEHO onucsleams CBOICTBa OKCHuIa

dochopa(V) Kak KHUCIOTHOTO OKCHIA H  CBOMCTBa

dbocopHOIi KUCTOTEHI.
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JlaGopaTopublii onbIT. 38. KauecTBeHHas peakius

Ha docdar-uoH

Hnnrocmpuposams  CBOWCTBA  OKCHAA

dochopa(V) u

¢dochopHOIl KHUCIOTHI YpPaBHEHUSMH COOTBETCTBYIOLIMX

peaKIuid.
Ilposooums, HabnOO0amMs W ONUCHIGAMb XUMHYCCKHUI
OKCIIEPUMEHT C  COOJIIOJIGHHEM  MpaBWJI  TEXHUKU
0€30MacHOCTH.
Pacnosznasams dhochar-noHs
30 Obmas Obmas xapaktepuctuka sneMeHToB |VA-rpynmsl: | Jagams 0OLIyl0 XapakTEepUCTUKY aroMaMm, MPOCTHIM
XapaKTePUCTHKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEIIECTB U | BEIECTBAM M COCIUHEHUsSM 3jieMeHTOB |V A-rpynmsl B

ynemeHuToB IV A-

IpYIIBL. YTIEpOL

I1.20

COGI[I/IHGHI/If/'I B 3aBUCUMOCTH oT ITOJIOXKCHHUA

JJIEMEHTOB B IIEPUOAUYECKON CUCTEME. YTJIEPO..
KpyroBopor yrnepoaga B mpupoje. AJIOTPOIHBIE
MoU(pUKAIIH:

anmas, AMopdHbII

rpa¢ur.
YIJIEpOJI: CaXka, JAPEBECHBIM yrojib. AjpcopOrus.

XUMHUYECKHE CBOWCTBA

yriepona.
Kokcoxumuueckoe Mponu3BOJICTBO U €0 MPOAYKIIHS.

Kap6uasr.

Jdemoncrpanun. Komnekus «O0pa3ibl NpupoIHbIX

coeguHennit  yrmepoma».  Iloptper H. [l

3aBHCHUMOCTH OT HUX ITOJIOXKCHHSA B HCpHOIIHHGCKOfI CHCTEMC.

Xapakmepuzoeams C UCHOIB30BAHUEM PYCCKOrO (POIHOIO)
A3bIKA U S3bIKa XUMHUM CTPOCHUE, AJUIOTPONHIO, (prusnyeckue
U XMMHMYECKHE CBOMCTBA, IIOJYyYEHHUE U NPHUMEHEHUE

amopdHoro yrieposa.
CpasHusamsb cTpOeHHUE U CBOMCTBA ajiMasa U rpadura.

Onucvliéams OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIC CBOWMCTBA

yriaepoja.

Ilposooums, mHabrOO0ams W oOnUCHIGAMb XUMHUYECKHUI




82

3enuuckoro. [lornomenue akTUBUPOBAHHBIM YIUIEM | SKCIIEPUMEHT € COOJNIOACHWEM  TMPaBUI  TEXHUKH
pacTBOPEHHBIX BEIIECTB WU Ta30B. YCTPOHCTBO | Oe30macHOCTH
IPOTHBOTa3a

31 Kucnoponusie Okcun  yraepoma(ll):  cTpoenue  mousekynbl, | Xapakmepuzoeams ¢ UCTOJIB30BAaHUEM PYCCKOTO (POJIHOTO)

COCAUHCHUA yriiepoaa

I1.21

noinydenne u cBoicTBa. Oxcunp yraepoxa(lV):

CTPOCHUC MOJICKYJIbI, TIIOJYUCHUC H CBOICTBA.

VYronbHast kucinora. Coiau  yroJbHOM  KHUCIIOTHI:
KapOoHaThl M ruApokapOoHatel. TexHuueckas u

IMUILEBAsT COJIA.

JlabopaTopHblii onbIT. 39. [lonyuyenue u cBoiicTBa

YTOJIBHOM KHUCIJIOTHI

A3bIKa U A3bIKa XUMHHU COCTAaB, (1)I/I3I/ILI€CKI/I€ n XUMHYCCKHEC

CBOI7ICTB3., MOJIYYCHHEC U IPUMEHCHUC OKCUAOB YyIrJjI€poJaa.

Yemanaenueams NpUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY
BUJIOM XHUMHYECKOW CBSI3M M THUIOM KPUCTAIUIMYECKOM
peméTK B OKCHUAAX yriepoga U UX (U3HUECKUMU H

XUMHNYCCKHNMH CBOﬁCTBaMH, a TaKiKC IIPUMCHCHHUCM.

Cobniooame  TpaBUJa TEXHUKM  O€30MAaCHOCTH  MpHU

HUCIIOJB30BaHHH IICYHOT'O OTOIIJICHHUA.

Oxa3viéams TIEPBYIO IMOMOIIb IPH OTPABIECHUU YTrapHBIM

ra3om.

Xapakmepuzoeams ¢ UCHOIB30BAHUEM PYCCKOrO (POIHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, GU3NYECKUE U XUMHUYECKHE
CBOICTBa, MOJIyYEHHE U NIPUMEHEHNE YrOJbHOM KUCIIOTHI U

e€ coneil (kapOOHATOB U THPOKAPOOHATOB).




83

Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJbHOM

KHUCJIOTHI OT UX COCTaBa.

IIposodums, Hab0OamMb W ONUCLIBAMb XUMHUYECKUH

SKCIICPUMCHT C CO6J'IIOI[CHI/ICM IIpaBUJI TCXHUKU

0€301acHOCTH.
Pacnosnasamy xapOOHAT-HOH.

Buinonnams  pacdéTel MO XUMHYECKUM QopMmylaM H

YpaBHCHUAM peaKHHﬁ, IMPOTCKAOIMMUX C yqaCTueM

COEMHEHUH yraepoaa

32

IIpakmuueckas
paboma 5.
ITonyyenue
YIIEKHUCIIOr0 Ta3a H

W3yYEHHUE €r0 CBOMCTB

[Monyuenune,  coOupaHue W  pacHO3HABaHUE

yIJIEKHCIoro rasza. l3ydeHue pacTBOPUMOCTH

YIJICKUCIIOr0 Ta3a B BOAC U XAPAKTCPUCTHKA

KHUCJIOTHBIX CBOICTB erHBHOﬁ KHCJIOTHEI.

KauectBennast  peakuus Ha  KapOoHaT- U

rUIpOoKapOOHAT-NOHBI

Ionyuams, cobupamv U pacnosHasamsv YTIEKUCIBIA ras.

Obpawamvcsas ¢ nabopaTOpHbIM  000pYIOBaHUEM |

HarpeBaTCJIbHbIMU an60paMH B COOTBCTCTBHUHU C

MpaBUJIaMH TCXHUKHU 0E30ITacHOCTH.

Habniooams W onucvieams XUMUYECKUN SKCIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKa XUMUHU.

QOPMyﬂMPOGGmb BBIBOJIBI TI0 PE3YyJIbTaTaM HpOBC}IéHHOFO

OKCIICPUMCHTA.

Compyonuuames B TIpOIleCCe YYEOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

33

VYri1eBo10pObI

I1.22

Opranuueckas Xumus. YriaeBoaopoabl. MeTas, 3TaH

U TpoNaH Kak MpeAeibHble  (HACHIILIEHHBIE)

YIJIEBOJOPOABL.  ODTWUIEH U aUeTWIeH  Kak
HemnpeenbHble (HEHACHIIIEHHBIE) YIIIEBOAOPOIBL.
CtpykTypHBIE (QOPMYIBI OPraHMYECKUX BEIIECTB.
I'openue yrneBonoponos. Peakiuu neruapupoBanus

MpEACIIbHBIX YTJIICBOAOPOAOB.

I[CMOHCTpaI[I/II/I. Mopaenu MOJICKYJI MC€TaHa, 3TaHa,
STUJICHA W aleTulieHa. B3aumojeiicTBUe ATUIIEHA C

OpOMHOI BOJIOM M pacTBOPOM I€pMaHraHaTa Kajaus

Xapakmepuzoéams OCOOEHHOCTH COCTaBa M CBOWCTB

OPraHUYEeCKUX COCIUHECHUM.
Paznuuams ipenenbHbie U HENPEACIBHBIE YTIIEBOAOPOIBI.

Haszvieamv u 3anucvieamv (OpMynbl (MOJIEKYISApHBIE U

BayKHEHIITHX HpeHCTaBHTCHeﬁ

CTPYKTYpHBIE)

YIJIE€BOIOPOIOB.

Habnrooams 3a X0OAOM XHUMHUUYCCKOI'O OSKCIICPpHMMCHTA,

OIMIKUCBIBATHh €I'0 U ACJIaTh BBIBOJABI HA OCHOBC Ha6J'IIOI[eHI/II7L

QDukcuposams Pe3ysbTaThl JKCIEPUMEHTA C IOMOILBIO

pycckoro (poaHOro) s3blKa, a TakkKe C TOMOIIBIO

XUMHUYECKHUX (POPMYJI U ypaBHEHUIN

34

Kucnopoaconepxa-

e OPraHNn4CCKuc

COCIUHECHUA

CrnupTbl. OTWIOBBI  CIUPT, €ro IMOJIyYEHUE,

IMPUMCHCHUC 151 (1)I/I3I/IOJ'IOFI/I‘ICCKOG JIEHCTBHE.

TpE€XaTOMHBI CHUPT IJIMLEPUH. YkcycHas

KHCJIOTA KaK INPEACTaBUTCIIb Kap6OHOBI)IX KHUCJIOT.

Hdemoncrpanun. OOmMe XUMHUYECKHE CBOMCTBA

KMCJIOT Ha  NpHUMEpe  YKCYCHOM  KHUCIJOTHI.

Xapakmepu306amb CIIMPTBI KaK KHCJIOPOACOACPpKAIINC

OpTraHU4Y€CKUC COCIUHCHU .

Knaccuguyuposams cnmpTbl 1O YHCTY THAPOKCHIIBHBIX

IPYIII B UX MOJIEKYJaX.

Ha3zvieamo HpCHCTaBHTCHCﬁ OJHO- U TpéXﬂTOMHBIX CIIMPTOB
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n.23

KauectBenunas pCakuyrd Ha MHOTOATOMHBIC CITMPTBI

Y 3aIHMCHIBATh UX (HOPMYJIBL.

Xapaxmepuzoeambw KapOOHOBBIE KHUCJIOTBI KaK

KHCJIOPOICO/ICPIKALIME OPTaHUICCKUE COCMHCHHUS.

35

Kpemnuii u ero

COCANHCHUA

I1.24

KpemHuii, cTpoeHre €ro atoMa M HaXOXIACHUE B
npupoae. CpoiictBa kpemMHusi. CHIIMIUIBI U CUJIAH.
Oxcun kpemuusa(lV). KpemnueBas kuciaora u eé

COJIH.

Hdemouncrpanun. Komnekius «O06pa3ibl IpupoIHbIX

coeaAuHEeHH  KpeMHus».  Koiutekuust — crekia,
KEpaMHUKH, LIEMEHTA U U3/IEJINN U3 HUX.
JlaGopaTtopubie  onbiThl. 40. Ilpomyckanme

YIJICKUCIIOIO I'a3da 4€pe3 paCTBOp CUIJIMKATA HATPUA

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POAHOIO)
A3bIKa M SA3bIKA XUMHUHU CTPOCHHE AaTOMOB M KPHUCTAJUIOB,
dbusznueckne ¥ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE U

IIPUMEHEHHE KPEMHHS.

Yemanasnueame TPUYMHHO-CICACTBECHHBIE CBA3U MEXAY
CTPOCHHMEM aToMa, BHJIOM XHMHYECKOW CBSA3U, THUIIOM
KPUCTAJIJINYECKON PEIIETKU KPEMHHUS U €r0 PU3NYECKUMU U

XUMHYECKHMHU CBOMCTBaMHU.

Buvinonnams  pacy€rbl MO0 XMMUYECKMM (GOpMynaM H
YPaBHEHMSIM PeakLUi, MPOTEKAIOIMIUX C YIaCTHEM KPEMHHMS

U €ro COEIUHEHUN.

Xapakmepuzoeams ¢ UCHOIB30BAHUEM PYCCKOrO (POIHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, (U3MUYECKHUE U XUMHUYECKHE

CBOﬁCTBa, MOJIYYCHHUEC U IPUMCHCHUC COE€IUHEHMI KpCMHMU.

CpaeHueamb JUOKCHUBI YIJICPpOJa U KPEMHHA.
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Onucvieamy Ba)XKHEWIINE THUMBI IPUPOIHBIX COEIMHEHUN

KpCMHHA KaK OCHOBHOI'O 3JICMCHTA JII/ITOC(I)epLI.

36 CunukaTtHas IIpousBoncTBo crexia u uemeHta. llpomykuusa | Xapakmepuzosams CHUIUKATHYIO IPOMBILUIEHHOCTb M €€
MIPOMBIIIJIEHHOCTh CHJIMKaTHOMN MPOMBIIIICHHOCTH: ONTUYECKOE | OCHOBHYIO MIPOAYKIIHIO.
BOJIOKHO, Kepamuka, dapdop, dasac. Ontudyeckoe
Yemanasnueams ananoruu Mexy pa3indHbIME OTPACISIMU
BOJIOKHO. .
CUJIMKATHOW TIPOMBIIIIEHHOCTH
JleMoHCcTpanum. Konnexuus MPOIYKINH
I1.25
CHJIMKaTHOM TPOMBINUIEHHOCTH. BuneodparmeHTs
u cnaiael «[[pon3BOACTBO CTEKIA U LIEMEHTa
37 [Tonyuenue Hemerannel B mpupone. ®@pakiuoHHas meperoHka | Onucvléams HaXOXKICHUE HEMETAIJIOB B IPUPOJE.
HEMETAJIJIOB KHMJIKOTO  BO3/lyXa Kak CIOCOO  MOIydeHUs
Xapaxkmepuzosams (GpaKIMOHHYIO TIEPETOHKY KHUAKOTO
KHCJIOpoJa, azota u aprona. [lomyduenue docdopa,
BO3/yXa KaK COBOKYITHOCTb (DU3MUYECKUX MPOLIECCOB.
KpeMHUS, XJI0pa, HoAa. DJIEKTPOIU3 PacTBOPOB.
1126 Apeymenmupoéams  OTHECEHHE IIPOLIECCOB  IOJIYYEHHS
JdemMoHcTpanuu. Komneknus «IIpuponnsie
aKTUBHBIX HEMETAJIJIOB K OKHCIINUTEIBHO-

COEMHEHUs] HeMeTalsioB». BuaeodparmMeHTsl u

clIamanl ((chaKI_II/IOHHaH MEpETrOHKa KHUAKOTO

BO3ayXa». BuneodparmenTs! u cnaiinel «llonydenne
BOJIOPO/1a,

KHCJIOpOJa n TaJIOTCHOB

SJICKTPOJIUTHUICCKUM CIT0COOOM»

BOCCTAHOBUTCIIBHBIM IIpOLI€CCaM
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38 ITonyyenue [lonyyeHnue cepHOM KHCIOTBL: CBIpBE, XUMHU3M, | Xapakmepuzoeams XUMU3M, CBIPBE, allllapaTypy U HAy4YHbIE
BAYKHEHIINX TEXHOJOIMYECKass CXE€Ma, METOJ KHIIALIEro CJosl, | IPUHIUIIBI IPOU3BOJCTBA CEPHON KHCIIOTHI.
XUMHYECKHUX ITPUHIIMIIBI Ter1000MeHa, IIPOTUBOTOKA U
CpasHusamb ~ TPOU3BOACTBO  CEPHOM  KUCIOTBI U
COCIMHEHUN nupkysanuu. Oseym.
IIPOU3BOJICTBO AMMHAKaA
HEMETAJIJIOB N
IIponsBoncTBO  amMmuaxa: CBIDBE,  XHMMM3M,
TEXHOJIOTMYECKas CXeMa.
JdeMoHcTpanum. Monenn anmnaparoB s
I1.27 MPOU3BOJACTBA CEPHOM KUCIOThI. MOJIeNIb KUMSIIETO
cnod. Mojenp  KOJIOHHBI  CHUHTE3a  aMMHAaka.
Buneodparmentet u  cmaiinel  «IIpou3BoacTBO
CepHOM KHCIOThI». BuaeodparmMeHTsl u craiiabl
«I[IpousBonctBo ammuaka». Komnekuus «Colpb€ ams
MOJYYEHUSI CEPHOM KUCIOTHD)
39 O060061eHne o TeMe | Ypok-ynpakHeHue c UCIO0JIb30BaHUEM | [Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTHXKEHUN B YCBOCHHUH

«Hewmeranmns u ux

COCOIUHCHUA»

CaMOCTOSITEILHOMN pa6OTBI 10 BBITIOJIHCHHTIO

IMPOBEPOYIHBIX TECTOB, 3aJlaHul U ynpan(HeHI/Iﬁ

TCMBEI.

Koppexmupoeamb CBOM 3HaHHMA B COOTBETCTBHH C

TUTAHUPYEMBIM PE3yJIbTaTOM.

HOﬂyllCln’Ib XUMHUYCCKYIO I/IH(I)OpMaI_[I/II/I U3 Ppas3IMYHbIX
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IToBT.1.10- 27

HCTOYHHUKOB.

Ilpeocmasnames wHpoOpMauio mo teme «Hemeramib» B
BUJIE TAOJHI], CXEM, OIMIOPHOTO KOHCIICKTa, B TOM YHCIE C

npuMmeHenuem cpencts UKT

40 Konmponvnas paboma 2 no teme «HemeTalisl 1 UX COCTUHEHHS
Metasabl 1 ux coequnenus (16 4)
41 O6mmas [TonoxxeHne METAIOB B MEPHOAUYECKON cucTeMe | QO0bsaCcHAMb, YTO TAKOE METaJUIHI.
XapaKTEPUCTHKA xuMuueckux daementoB JI. WM. Menzeneesa,
Xapakmepuzo6amb XUMHUUECKHE 3JIEMEHTBI-METAJIBI TI0 MX
METaJIOB CTPOEHHE UX aTOMOB U KPUCTAJUIOB. MeTaimuieckas .
MTOJIOXKEHHUIO B mepuoandeckoit cucreme J{. M. Menaeneena.
CBS3b U METaJUIMUECKash KpUCTaUIMUecKas peméTka.
dusnyeckne CBOWCTBA METAUIOB: 3JIE€KTpo- | | [I[pocHo3upoéams CBOWCTBa HE3HAKOMBIX METAUIOB IIO
TEIJIONPOBOHOCTh, ~ OTPaXKakollas CIOCOOHOCTb, | TIOJNIOKEHUIO B  INEPUOAMYECKOM CHCTEME XMMHYECKHX
I1.28 IJIACTUYHOCTh. YEpHBIE U IBETHBIE METAJLIIbI anemenToB /I. 1. Menpeneena.
Yemanasnueams TPUUMHHO-CICACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, BHJOM XHMHYECKOW CBSI3H W THIIOM
KPUCTAINTMYECKOW PEMETKH y METAIJIOB — MPOCTHIX
BEIIECTB U UX COETUHEHUN
42 XUMHYECKUE MerTamnsl KakK BOCCTaHOBUTENH. | OObACHAMY, YTO TAKOE Pl AKTHBHOCTH METAIIIOB.
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CBOMCTBA METAJIOB DNEKTPOXUMHUYECKUM pan HanpspDKeHun. | [lpumensams €ro g XapaKTepUCTUKU XUMMUYECKUX CBOMCTB
i B3aumopneiictBue  MeTallIoB € HEMETAJUIAMM, | IPOCTHIX BELIECTB-METAJIIOB.
IL.
OKCHJaMU, KHCIIOTaMH, COJISIMU. ATTFOMUHOTEPMHUSL.
Obobwams cUCTEeMY XUMHUYECKHX CBOMCTB METAIIOB KakK
JdemoncTpanuu. B3aumoneiictBue HaTpusl, JTUTUS U | KBOCCTAHOBUTEIbHBIE CBOMCTBA.
KaJbliUsl € BOAOW. ['opeHume HaTpus, MarHus |
Cocmaenams ~ MONEKYJSIPHbIE ~ yYpaBHEHHUS  peaKIui,
Kelle3a B KUCIIOpoze. Bemblllika TEpMUTHOM CMECH. .
XapaKTEePU3YIOUIMX XUMUYECKUE CBOMCTBA METAIOB B
B3aumopeiicTBue cMecu MOPOIIKOB CEpbl U XKelesa,
CBETE YyueHUs 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
LMHKa W cepbl. B3auMmopeiicTBue aatOMUHHS C
mpoueccax, a peakuud C Yy4acTHEM 3JIEKTPOJIMTOB,
KHCJIOTaMH, IIeJ04aMu W BOAOW. BzaumonerictBue
IIPEJICTABIISITh TAK)KE U B MOHHOM BUJIE.
xKellesa U MeaM ¢ XJiopoM. B3aumonelictBue meau ¢
KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTOM M a30THOH | Habnodams W onucviéams peakUud MEXKIY BEIIECTBAMH C
KHCIIOTOH (pa30aBiIeHHON M KOHIIEHTPHUPOBAHHOM). MOMOILBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XMMMUHU.
JlaGoparopubiii  onbiT. 41. BsaumopeiictBue | CaMOCTOSTENBHO 1pO600UmMb OIBITHI, IOATBEPXKIAIOLINE
’xKesesa ¢ pactBopoM cyibdara meau(l1) XMMUYECKHE CBOMCTBA METAJUIOB, C COOJIOJICHUEM IpaBHII
TEXHHUKHU 0€3011acCHOCTH
43—44 | Obmas CrpoeHne  aTOMOB M TPOCTBIX  BemlecTB. | OObAcHAMb YTUMOJIOTHIO Ha3BaHUS TPYIIBl  «IIEJIOYHBIE
XapaKTepUCTHKA 3aBUCUMOCTh (PU3UYECKUX M XUMHUYECKHX CBOWCTB | METaJIbI».

351eMeHTOB |A-

TPYIIIBI

IOICJIOYHBIX MCETAJIJIOB OT 3apsAA0B AHCp UX aTOMOB.
OKCI/II[LI U TUAPOKCHUIABI HICJIOYHBIX MCTAJIJIOB, HUX

MOJy4eHHUE, CBOMCTBA M NpHUMEHEHHE. BaxnHenmue

Jlasamwb 001IyI0 XapaKTEPUCTUKY IIEIOYHBIM MeTajjlaM 0

HUX TIIOJIOXKXCHHIO B HepHO)II/I‘IeCKOﬁ CHUCTEME XHMHUYECCKHUX
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I1.30

COJIM MICJIIOYHBIX MCTAJIJIOB, UX 3HAUYCHUC B IIPHUPOAC

M KU3HU YCIIOBCKA.

demoncTpanusa. Okpacka IjaMeHU COCIUHEHUSIMU

ICJI0YHBIX METAJIJIOB

anemenToB 1. . Menneneena.

Xapakmepuzoséams cTpoeHUE, (U3MUECKUE U XMUMUYECKHE

CBOMCTBA IIEIOYHBIX METAUIOB B CBETE€  OOIIEro,

0COOEHHOTI0 U CAUHUYHOI'O.

Ilpeockazvieamy Qu3nyeckue M XHUMUYECKHE CBOMCTBA
OKCHJIOB U THUAPOKCHIOB IIEIOYHBIX META/NIOB HA OCHOBE
UX COCTaBa W CTPOCHHUS W TOATBEPXKIATh MPOTHO3BI

YpaBHCHUAMHU COOTBCTCTBYIOIIHUX peaKHI/If/'I.

IIposooums  pacdy€Tel 1O XUMHUYECKHM GopMylIaM |

YPaBHEHUSM  pEaKLMi, NPOTEKAIUX C  y4aCTUEM

IIEIOYHBIX METAIIOB M UX COCOIUHEHHUI

45—46

O06as

xapakrtepuctuka lA-

TPYIIIBI

I1.31

CTpOGHI/Ie aTOMOB 151 MMPOCTBIX BCIICCTB.

3aBHCHMOCTD (I)I/I3I/I‘ICCKI/IX U XUMHYECKHX CBOMCTB
IICIIOYHO3CEMEIIBHBIX METAJIJIOB OT 3apsAa0B AACP HUX

daTOMOB. OKCI/I}ILI n THAPOKCHUABI

IICIIOYHO3CMCEIIBHBIX  METAJIOB, HX IIOJYUCHHUC,

CBOWCTBA M IIpUMEHEHUE. BaxHeimme comau

METOYHO3EMETbHBIX METAlJIOB, HX 3HAYCHHEC B

IpUpoAe W HKU3HM uyenoBeka. KapOoHaTel u

Obvacuamo TUMOJIOTHIO Ha3BaHUs TpYIIIBI

«MICITO0YHO3EMEIIBbHBIC MCTAJIJIbD).

Hasams 0011yI0 XapakTepucTHKy Mertamiaam |IA-rpymmsl
(IemoYHO3eMebHBIM  METaJIaM) M0 HX TIOJOXKEHUIO B
XUMHYECKHX  DIIEMEHTOB

MIEPUOIUYECKON  CHUCTEME

J1. 1. MeHpeneeBa.

Xapaxmepusoéams cTpoeHue, pusnueckue M XUMHUYECKHE
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IUIPOKapOOHATHI KAJIbLIKS.

demoncTpanuu. Okpacka IJIaMEHU COEIMHEHUSIMU
LIEJIOYHO3EMENbHBIX METaUIoB. [alieHue u3BecTu

BOJIOH.

JlabGoparopHbiii ONbIT. 42. [Tonyuyenue

H3BECTKOBOM BOJBI U OIIBITHI C HEH.

CBOMCTBA IICIOYHO3EMEIIbHBIX METAJJIOB B CBETE 06H_[€I‘O,

0COOEHHOT0 U €IUHUYHOTO.

IIpeockaszvieams (U3NYECKHe W XHUMHYECKHE CBOHCTBA
OKCHUJIOB M TUAPOKCUIOB MeTayioB ||A-Tpynmbl Ha ocHOBe
UX COCTaBa U CTPOCHUS U NOOMEepIHcOams TPOTHO3BI

YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHI/If/'I.

IIpogooums pacu€Thl MO XUMHUYECKHM QopmyiamM H

YPaBHEHUSIM  pPEaKLMi, NPOTEKAIUX C  y4aCTUEM

MICJI0OYHO3EMCIIbHBIX MECTAIJIOB U UX COGZ[I/IHGHI/Iﬁ

47

JKécTtkocTh BOIBI U
CIIOCOOEI €é

YCTpaHEHUS

I1.32

KécTtkocTh BOABI: BPCMCHHAsA W  IMOCTOSAHHAsA.

CrocoObl  ycTpaHEHHS BpPEMEHHOM  KECTKOCTH.

CrniocoOsl ycTpaHeHUS TTOCTOSIHHON KECTKOCTH.

Hemoncrpaumu. Ilomyyenue  KECTKOM  BOJBI

B3aWMOJICICTBUEM  YIJIEKHCIOTO C H3BECTKOBOM

BOJIOM.  YCTpaHEHHE  BpPEMEHHOM  KECTKOCTH

KUIIAYCHUEM U I[O63.BJ'ICHI/ICM COJHEI. yCTpaHCHI/Ie
JKECTKOCTHU ,Z[O6aBJIeHI/ICM

HOCTOSHHOU COJIBI.

WNonuts! 1 npuHIMN ux aencTeus (BuaeodparMeHr)

O0bsCcHAMb TTIOHATHE <OKECTKOCTH BOIBI.
Pa3znuyams BpeMEeHHYIO H TOCTOSHHYIO )KECTKOCTH BOJIBI.
IIpeonacame cniocoObl yCTpaHEHUS KECTKOCTH BOJIBI.

Ilposooumys, mabroO0ams U onucbieams XAMHUYECKHUI

OKCIICPUMCHT C CO6J'IIOZ[€HI/IGM IIpaBuJI TCXHUKHU

0€30IacCHOCTH
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48 Ilpaxmuueckas [Tomydaenne x&ECTKOW BOJBI  B3auMomencTBueM | Ilonyuams, codbupams W pacno3Haéams YrIACKUCITBIA Ta3.
paboma 6. JKECTKOCTH | YIIIEKUCIOTO C H3BECTKOBOW BOJOW. Ycrpanenue | Obpawamvca ¢ 1a0OpaTOpHBIM  00OpyZOBaHHEM U
BOJIbI U CIIOCOOBI €€ BPEMEHHOW JKECTKOCTM BOJAbI KUIITYEHHWEM U | HarpeBaTeJbHBIMM ~ NpUOOpaMM B COOTBETCTBUU  C
yCTpaHEHUs N00aBleHUEM COAbl. YCTpaHEHHME IOCTOSHHOM | IpaBUJIaAMU TEXHUKH O€30M1aCHOCTH.

KECTKOCTU BOJIBI JOOABIIEHUEM CO/IBI. .
Habniooams 1 onucvieams XUMUYECKUN SKCIEPUMEHT C
WcnpiTanue )xE€CTKON BO/IBI paCTBOPOM MbLIa MIOMOLUIbIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH.
Dopmynuposams BBIBOIBI 110 PE3yJbTaTaM IHPOBEIEHHOTO
AKCIIEPUMEHTA.
Compyonuuame B TIpoIleCCe YYEOHOTO B3aMMOJICHCTBHS
pu padboTe B rpynmnax
49 AOMUHUH U €T0 CoenuHeHus allOMHUHUSA B IpUpoae. XuMmuueckue | Xapakmepuzoeams allOMMHMH TI0O €ro IOJIOKEHHIO B

COCIUMHCHUA

I1.33

CBOMCTBA U MPUMCHCHUC AJITFOMUHHAL. OcobeHHOCTH
OKCHJa U THJApOKCHUIa aJIFOMHUHUSA KaK aM(l)OTepHLIX

coequHeHNH. BaxkHeye coy antoMuHUS (XJIOpUL,

cynbdar).
JdemMoHcTpanuu. Komneknus MIPUPOAHBIX
COCIUHEHWI  amoMuHusA. BumgeopparmMeHTel U

CIIai bl ((OKCI/I)I AJIIOMHUHHUA U €T0 MO,Z[I/I(I)I/IKaI_II/II/I».

HOJ’Iy‘{eHI/IC aM(I)OTepHOl“O THAPOKCHUA AJIIOMUHHA U

MEPUOJNYECKOM  CUCTEME  XUMHUYECKUX  DJIEMEHTOB
J1. 1. Menneneera.
Onucvieamb  cTpoeHHe, (U3MUECKHE U  XUMHUYECKHE

CBOMCTBaA AJIIOMHHUA, IOATBCPIKAAA UX COOTBETCTBYIOIINMHA

YPAaBHEHUSMH PEAKIIH.

ObwvsicHamb TBONCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB

OKCHIa U TUAPOKCH A AJIFOMHUHUSA.
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HUCCIIEJOBAaHUE €TI0 CBOUCTB

KOHermuaupoeamb SJICKTPOJIUTHYICCKOC MOJIy4YCHHC

MCTAJIJIOB OIMMCAHUECM ITPOU3BOJACTBA AJIIOMUHUA.

Ycemanaenueams  3aBUCHMOCTB  O0JIaCTEH  IIPUMEHEHUS

AJTFOMUHHS U €T0 CIIJIABOB OT CBOMCTB 3TUX BCIICCTB.

IIpogooums pacu€Thl MO XUMHUYECKHM QopmyiaamM H

YpaBHCHUAM peaKHHﬁ, IMPOTCKAOIMMUX C ydaCTueM

aJIFOMMHMS U €T0 COCAUHECHUMN

50—51

Kemeso u ero

COCIMHCHUA

I1.34

OcoOenHocTu CcTpoeHHs aroma kenes3a. JKemezo B
npupose. Baxueimme pyasl skene3a. OKcHabl H
ruapokcuabl xenesa(ll) u (). Conu xenesza(ll) u
(1. ObHnapyxeHHEe KATHOHOB JKejie3a B PacTBOPE.

3HadeHue COE€IUHEHMH JKene3a.

JlabopaTopHble ONBITHI. 43. [Tonyuenune
ruapokcuzion xene3a(ll) u (11). 44. KauectBeHHbIC

PCaAKIMK Ha KaTUOHBI JKCJIC3a

Xapaxkmepuzosamsv TIOJOKECHHUE XKejle3a B NMEPUOIUYECKON
cucteMe xumuueckux snemeHtoB [[. M. Mennaeneesa u

0COOCHHOCTH CTPOCHUS aTOMa KEJIC3a.

Onucwleamo (1)I/I3I/I‘ICCKI/I€ 1 XUMHYECKHUE CBOMCTBA Keiesa,

MOATBEPXKIass UX  COOTBETCTBYIOIIMMH  YPABHEHUSIMHU
peaKuuu.
Obvsichamb ~ HaluuuMe  JBYX  TEHETHYECKHX  PSATOB

coenuuenuii xenesa Fe?t u Fed' .

Yemanasenueams  3aBUCUMOCTH — oOJIacTei MMPUMCHCHUA

’Kele3a U €ro CINIAaBOB OT CBOMCTB THX BEIECCTB.

Ilposooums pacu€Thl MO XUMHUYECKHUM (QopmyiamM H
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YpaBHEHUSM PEAKIU, MPOTEKAIOIINX C yYaCTUEM jKelle3a U

€r0 COEIMHEHUI.

Habnwooams u onucvieams peakuun MCKYy BCIICCTBAMU C

MTOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U A3bIKA XUMUHU

52

Ipaxmuueckas

paboma 7.

Pemenue
SKCIIEPUMEHTATbHBIX
3a7a4 110 TEME

«MeTtaiiel»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4d Ha
pacnio3dHaBaHUC MW IOJYYCHHUC MCETAJLJIOB U HUX

COE€IUHEHUN

BKCHepI/IMeHTaHBHO uccieo0oéams CBOMCTBA METAJUIOB U UX
COCHHHGHHﬁ, peuiaTb 3KCIICPUMCHTAJIbHBIC 3aaa4r 110 TEMC

«MeTtaiby.

Pabomams ¢ nabopaTopHbIM  O0OpyIOBaHUEM  H
HarpeBaTeIbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C

IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Habniooams cBOWCTBA METAILIOB M UX COEAMHEHUH.

Onucvliéams  XUMHAYECKHI OKCIICPUMEHT € IOMOIIBIO

pyccKoro (pOJHOTO) SI3bIKA U S3bIKa XUMUH.

Dopmynuposams BBIBOABI 10 pe3yabTaTaM INPOBEJEHHOTO

9KCIICPUMCHTA.

Onpeoensme (Mcxoast U3 y4eOHOU 3a1aui) HEOOXOIUMOCTh

HUCIIOJB30BaHUA Ha6.HIOIlCHI/I$I HJIN SKCIICPUMCHTA




95

53 Kopposust meramios u | Koppo3us razoBas (Xumuueckasi) u O06vsicHAMb TIOHATUE KKOPPO3US».
CIIOCOOBI 3aIIMTHI OT | AJICKTPOXUMHYECKAs. 3alUTa METaIOB OT
) Paznuyams  XUMHYECKYI0 M DIIGKTPOXUMHUYECKYIO
Heé KOPPO3HUHU.
KOPPO3HIO.
JdemoncTpanmu. Komnexus «XUMHYECKHE
Hnniocmpuposams  TIpUMEpaMu  TIOHSATHS ~ «KOPPO3HUS,
135 UCTOYHUKUA  TOKa». Pe3ynabTarbl  AJIMTEIBHOTO
: «XUMHUYECKast KOPPO3US», «AIEKTPOXUMUYECKAST KOPPO3USI».
AKCIIEPUMEHTA TI0 HM3YyYEHUIO KOPPO3MH CTAbHBIX
W31V B 3aBUCIMOCTH OT YCIIOBHH MPOIIECCOB Xapakmepuzoéams ~ CIIOCOOBI  3alIUTHI  METAIOB  OT
KOppO3Uu
54—55 | Meramnbl B ipupoae. | Meramnel B npupone. Ilonstue o meramnypruu. | Knaccuguyuposams  GopMbl  NPUPOIHBIX  COCTUHEHHIMA
[TonsTtue o Uépnas u [[BETHAs METAJTyprusi. | METaJuIoB.
METAJLTypTHH [Mupomeramryprus, THIPOMETAJUTYPTHs,
Xapaxmepuzoeams 001HE CTIOCOOBI MONYUYEHUS METAJIIOB:
AIEKTPOMETAILTYPT U JloMeHHBI mporiecc.
I1.36 MUPO-, TUAPO- U AIEKTPOMETAUTYPTHIO.
[lepepaboTka uyryHa B CTallb. ODIEKTPOIU3
pacIIaBoB. Koukpemuszuposams ~ crocoObl  TONYYEHUS  METAIJIOB

JdemoncTpanun. BoccTtaHoBieHNEe MeIU U3 OKCHIA
menu(ll) Bogoponom. BuneodparmMeHTsl U Cliaidibl

«IIponsBoncTBo CTaJI.

YyryHa u
Buneodpparments! u cnaiiasl «3nenus u3 uyryna u
cranabl

CTaJIN». Buneogpparments u

IpUMepaMUd U YpPaBHEHUSMU pEaKlIUid C COCTaBJICHHUEM

AJIEKTPOHHOTO OanaHca.

Onucwisams )IOMeHHBIP'I mponecc M IJICKTPOJIUTUUCCKOC

MOJIY4YCHHUEC MCTAJIIIOB.

Paznuuamo ‘lépHLIe 1 OBCTHBIC MCTAJLJIbI, YYT'YH U CTaJIb
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«IIpon3BOACTBO AIIFOMHUHUS

56 O06001enre 3HaHU I Ypok-yrpaxxHeHHe ¢ UCIOJIb30BaHUE IIpo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHUH
o TeMe «MeTaib» | CaMOCTOSTEIbHOM PabOThI MO BBHITOJIHEHUIO TEMBI.
IIPOBEPOYHBIX TECTOB, 3aJJaHUI U yIIPAXKHEHUN
Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHHM C
IUIAHUPYEMBIM PE3YJIbTaTOM.
Ilonyuams xXuMudeckyro UWHGOpPMALUM €3 Pa3TUYHBIX
HUCTOYHUKOB.
[ToBT.1m.28-36 cro 0
IIpeocmasnames nabopMaiuio mo teme «MeTalibl» B BUAC
TaONMUI], CXEM, OIOPHOTO KOHCHEKTa, B TOM YHUCIE C
npuMeHenneM cpeacts UKT
S7 Konmponvnas pabom 3 o teme «MeTamibi»
XHuMHUS M OKpYysKaomas cpeaa (2 4)
58 Xumunyeckuit coctaB | Ctpoenue 3emuu: SApo, MaHTHs, 3€MHas Kopa, | Mumespuposams cBeleHus 1o (usnueckoi reorpapuu B

IJIAaHETHI 3eMIIA

I1.37

mutochepa, ruapocdepa, atmochepa. XUMUIESCKHIA
cocraB 3emsn. ['opHble noponabl. MuHepainsl. Pynsl.

Tlone3Hrle UcKOaeMBbIE.

JemoncTpanun. BuzaeopparmMeHTsl U©  CiIalJIbI

3HAHUS 0 XUMHUYECKOMH OopraHu3anuviu MJIaHCThI.

Xapaxmepusoeamb XUMHYECKHI COCTaB TI'€0JOTHMYECKHUX

0005104Y€eK 3eMIIH.
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«Ctpoenne 3emian M €€ XMMHMUYECKUH COCTaB».

Komekuusst  MHHEpAJIOB M TOPHBIX  MOPOJ.

Komneknus «Pyapl MeTamioBy.

JlaGoparopHblii onbIT. 45. M3yueHnue rpaHura

Pasznuuams MuHEpasl U TOPHBIE TOPOBI

59

Oxpana okpyxarouiei
Cpelsl OT
XUMHUYECKOTO

3arps3HCHUS

I1.38

Hctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpyKatomier cpeabl. ['11o0anbHBIE DKOJIOTHYECKUE
IPOOIJIEMBI: HapyIICHHUE OHMOreOXUMHYECKUX
KPYrOBOPOTOB XUMHUYECKUX IJIEMEHTOB, TIOTEIUICHNE
KJIUMAaTa, KACJIOTHBIC OXKIU U JAp. O30HOBBIC JIBIPHI.
obnactu

MG)K,HYHapOI[HOG COTPYAHHUYICCTBO B

OXpaHbl OKPYKAIOWIEH Cpeabl OT XUMHYECKOTO

3arpsi3HEHUS. «3eIEHas XUMUS».

JdemoncTpanun. BuzaeopparMeHTsl U©  ciaiJibl
«['nobanpHbIe JKOJIOTHYECKHE po0GIEMbI
4eJI0BEYECTBA»

Xapaxmepusoeamb HCTOYHHUKH XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYKaroIlen CpeIbl.

Onucvieamv  T100aTbHBIE  AKOJOTUYECKHE  IMPOOJIEMBI,
CBSI3aHHBIE C XMMHUYECKUM 3arpSA3HECHUEM.
IIpeonacamo IIyTH MHUHUMHA3AIUNA BO3JeUCTBUA

XUMHYECKOI0 3arpsiI3HEHHS Ha OKPYXKAIOLIYIO Cpeay.

IIpuooums puMepsl MEXTYHAPOIHOTO COTPYIHUYECTBA B
00J1IacTH OXpaHbl OKPYXKAIOIIEH Cpeabpl OT XUMHUYECKOTO

3arpsA3HCHUA

O000menne 3HAHNI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka Kk 0CHOBHOMY rocyiapcTBeHHOMY 3Kk3ameny (OI)) (7 u)
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60 BemectBa CrpoeHne atoMa XHMHYECKOTO JlieMeHTa B | [Ipeocmasnams wHpopMaruio o teme «llepuoamueckuii
39 COOTBETCTBUM C MOJIOKEHHUEM 3TOr0 3JEMEHTa B | 3aKOH M nepuoaudeckas cucrema J[. M. Menneneea B
I
MIEPUOIUYECKON CUCTEME. CBETC TEOPUU CTPOCHHS aTOMa» B BHUJE TaOJHI], CXEM,
OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIC C TPUMEHEHHUEM CPEJICTB
CtpoeHue BemiecTBa: XHUMHYECKas CBS3b U
) . HKT.
KPUCTAJUTMYECKUE PEIIETKH. 3aBHCHMOCTH CBOWCTB
00pa3oBaHHBIX DJIEMEHTAMH IPOCTBIX BEIIECTB | Bbino/iHsamb TECTOBBIC 3aIaHUS 110 TEME.
(MeTayuIoB, HEMETAJJIOB, OJAaropoAHbIX TIa30B) OT .
IIpeocmasnsaimo nHGOPMALIHIO TT0 TeMe «BUIbI XMMUYECKOM
MTOJIOXKEHUS PJIEMEHTOB B TIEPHOINYECKON CUCTEME. )
CBJ3HU U THUIIBI KpI/ICTaJIJII/I‘IeCKI/IX pGHIGTOK. B3aI/IMOCB$I3I)
Knaccudukanums HEOPraHUYECKUX BEULIECTB. | CTPOCHHUS. M CBOWCTB BEILECTB» B BUJE TalJIUL, CXEM,
[IpenacraBuTenn pa3HBIX KJIACCOB HEOPTaHMYECKHX | OMIOPHOT'O KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
BEIIECTB HUKT
61 Xumuyeckue peakuuu | [Ipu3Haku W yciaoBHsl TpPOTEKaHUS XUMHUECKUX | [Ipedcmaesnams wHpopmarmio mo Teme «Knaccudukanus

I1.40

peakuuii. THUMOSOrMST XUMHUYECKHMX pPEaKIUil 10
pa3IM4YHBIM  OCHOBaHWAM. Peakuuum  MOHHOTO
oOMeHa. OKHCIIMTEIFHO-BOCCTAHOBHUTEIILHEIC
peakuuu

XUMHYCCKHUX peaKHI/II\/’I 10 pas3IMYHbBIM IIpHU3HAKaM» B BHJC
Ta6J'H/IH, CXEM, OIIOpHOro KOHCIICKTa, B TOM 4YHCJIC C

npumeHenneM cpencts UKT.
Buvinonname TeCTOBBIE 3aJaHUS 110 TEME.

Xapaxmepusoeamb OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIC

pCaKknuu, OKUCIUTCIIb U BOCCTAHOBUTCIIb.
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Omauuams OKHUCIMTEIHHO-BOCCTAHOBUTCILHBIC pcakuuu OT

peakiuii oOMeHa.

3anucvieamo YpaBHCHHA OKHCIINTCIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C IIOMOIIIBIO METOoJa

SJICKTPOHHOI'O OanaHca

62—63 | OcHOBBI XUMHUYeCcKue CBOMCTBa MPOCTHIX BElIECTB. | Xapakmepuzosams 001U, OCOOCHHBIC U UHANBHIyalIbHbIE
HEOPraHWYECKON XapakTepHble XAMUYECKHE CBOICTBA | CBOMCTBA KHUCJIOT, OCHOBAaHH M COJIEM B CBETE TEOPUU
XAMHUA COJICO0PA3YIOINX OKCHIIOB, THIPOKCHUJIOB | AJICKTPOIMTUYCCKON TUCCOLIUAITIH.

(OCHOBaHMH, KHCIOPOACOJAEPKAMIUX  KHUCIOT U
Apeymenmupoeams BO3MOXHOCTb MPOTCKAHHS XUMHUECKUX

aM(OTEPHBIX THAPOKCUJIOB), COJICH . .
peakIuii B pacTBOPax JEKTPOIUTAX UCXOIS U3 YCIOBUH.
Knaccugpuyuposams HeOpraHUIECKUE BEIIECTBA IO COCTaBY
U CBOMCTBaM.

11.41 CBOMC
Ilpugooums  mpuMepsl  MpEACTaBUTENEH  KOHKPETHBIX
KJIACCOB U TPYIIIT HEOPTraHNYECKHUX BEIIECTB
64 [ToBTOpEeHME U TectupoBanme, pemieHUE 3adad M BBIIOJHEHUE | Bbinonuams TECThl U YOPAXKHEHUS, pewiams 3a[adyul IO

000011IeHNE TI0 TEME.
ITonroroBka K

KOHTPOJILHOM paboTe

YOpaXHEHUH IO TEMe

TEME.

1Iposooums O1IeHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHHH
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TCMBI.

Koppexmuposamb  cBou

IIaHUPYCMbBIM PE3YJIbTATOM

3HaHUA

B

COOTBECTCTBHUH

C

65 Koumponvnas paboma 4 (MTOroBas 1o Kypcy OCHOBHOH IIIKOJIBI)
66 Amnanu3 KOHTpoJbHOI paboTsl. [lonBeneHne UTOToB rojaa
67—70 | Pe3epBHOE Bpemsi
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YueOHO-MeTOANYeCKOe o0ecTieyeHrne Kypca XUMHUH
OCHOBHOI 00111e00pPa30BaTeJIbHON IIKOJIbI

Y4yeOHO-METOAMYECKUN KOMIUICKT JJIsi HM3Yy4eHHS Kypca XUMHM B 8—9 Kiaccax,
CO3/aHHBIN aBTOPCKUM KOJUIEKTUBOM 1oj pykoBoacTBoM O. C. ['abpuensna, coaepKuT, Kpome
y4eOHBIX TMMOCOOUH, y4eOHO-METOAUYECKHE U JUJAKTUYCCKUE TMOCOOMS, TeTpaau JJis

BBINOJIHEHUS JTAOOPATOPHBIX U MPAKTHYECKUX padoT U JIp.
YMK «Xumus. 8 kiaace»
1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuensn, U. I'. OctpoymoB, C.A. Cnaakos).

2. Meroauueckoe mocodue. 8 kmacc (aBroper O. C. T'abpuensn, U. I'. Octpoymos, C. A.

Crnaakos).

3. IIporpamma kypca xumun Juist 8—9 kinaccoB 0011e00pa3oBaTenbHbIX YupexkaeHui (aBTopsl O.

C. TI'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpazns. 8 kiacc (aBropsl O. C. I'abpuensu, C. A. Cnagkos).

5. Terpaap s 1aOOPATOPHBIX OMBITOB U MpakTUyeckux padot. 8 kiacc (aBTopsl O. C.

["a6puensu, 1. B. Akcénosa).
6. XuMus B TecTax, 3a7ayax 1 ynpaxHeHusx. 8 kiacc (asropsl O. C. I'abpuensH,
U. B. Tpuryouak).
7. DnekTpoHHas Gpopma yuyeOHUKa.
YMK «Xumus. 9 kiaace»
1. Xumus. 9 kiace. Yueonuk (aBropsl O. C. N'adpuensn, U. I'. Octpoymos, C. A. Crnaakos).

2. Meroauueckoe mocodue. 9 kmacc (aBtopel O. C. I'abpuensu, U. I'. Octpoymos, C. A.

Crnankos).

3. IIporpamma kypca xumuu Juist 8—9 kinaccoB 0011e00pa3oBaTenbHbIX YupexaeHui (aBTopsl O.

C. TI'abpuensu, U. I'. Octpoymos, C. A. Cnankos).

4. Pabouas Tetpanp. 9 knacc (aBropsl O. C. 'abpuensn, C. A. Cnankos).
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5. Terpans 1t 1a00pPATOPHBIX OIBITOB M MPAKTUYECKHUX paboT. 9 kiacc (aBTops! O. C.

I"abpuensn, 1. B. AkcéHosa).
6. XuMus B TecTax, 3a7a4ax 1 ynpaxneHusx. 9 kinacc (aBropst O.C. I'abpuensi,
H. B. Tpuryouak).

7. DnekTpoHHas Gpopma yueOHUKa.

HNudpopmannoHHbIe cpeacTBa
HNuTepHeT-pecypebl Ha pyCCKOM fA3bIKE

1. http://www.alhimik.ru. IIpeacTaBieHsl cieayroIue pyOpUKU: COBEThI A0UTYPHEHTY, YIUTEITIO
XUMHH, CIPABOYHHK (OYCHb OOJbINas moAOOpKa TabJUIl U CIPABOYHBIX MaTEPHAIIOB), BecEnas

XUMH, HOBOCTH, OJIMMIIMAAbI, KYHCTKaMeEpa (MHOFO HHTCPCCHBIX HCTOPUIYCCKUX CBGI[GHI/Iﬁ).

2. http://www.hij.ru. XXypaan «XumMusi v *HU3Hb» IMOHATHO U 3aHUMATEJIBHO PACCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO IIPOUCXOAUT B HAYKE U MUPE, B KOTOPOM MBI )KMBEM.

3. http://chemistry-chemists.com/index.html. Dnekrponnblii xypHal «XUMHKH U XHMUS», B
KOTOPOM TIPEJCTABICHBI OMBITBI M0 XAMHH W 3aHUMATENbHAS HH(OPMAIUS, MO3BOJISIONIIE

yBJI€Yb YYCHHKOB IKCIIEPUMEHTAIBHON YaCThIO TPEIMETA.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa 1o XuMHH.

5. http://www.prosv.ru/. TlocoOust mist ygamuxcsi, B TOM 4HCJI€ IJIsl TIOATOTOBKH K UTOTOBOM

arrectauuu (OI'D u EI'D), meronmdeckue mnocoOus Ais yduTened, HaydyHO-TOMYJIIpHAs

JuTeparypa no XuMuH.

6. http://1september.ru/. XKypnan npeqHa3HavyeH He TOJIBKO JUIs yuuTesield. B HEM mpeacraBieHo

00JIbI1I0€ KOJIMYECTBO PA0OT YUEHUKOB, B TOM YHCIIE€ UCCIIE0BATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MOPTAN CO CCHUIKAMHU

Ha 00pa3oBaTeNIbHBIC CANUTHI 110 XUMUH.

8. www.periodictable.ru. CoopHuk cTareii 0 XUMHYECKHX DJIEMEHTaX, HUTIOCTPUPOBAHHBIH

SKCIICPUMCHTOM.
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