KpacHogapckuii Kpail. TOUINUCCKNIA paiioH, CT. JIOBNNHCKaS
MyH1uMnansHoe 6104KeTHOe 06LLLe06pa3oBaTe/ibHOe YUpeXXaeHve
«CpepHasa o6LieobpaszoBaTesibHas wkona Ne 15»

YTBEPXAOEHO

peLLeHneLw T aarornyeckoro coseTa
FOY COLL Nel5

a npoTokon Nel

Nyuwiakos A. H

PABOUAHA MNMPOIrPAMMA
Mo Xxumum
YpoBeHb %6pasoBaHMﬂ (knacc) ocHoBHOe 06LLiee 06pa3oBaHue, 8-9 Knacc

Konnyectso 4yacoB 136

Yuutenb Bacunera AHacTtacua AneKcaHApoBHA, y4yuTenb XUMWUK, GMONOTNM
>160Y COL Nel5

MMporpamma paspaboTaHa B COOTBETCTBMM C (peflepasibHbIM  FOCYAAPCTBEHHbIM
obpasoBare/ibHbIM CTaHAAPTOM 06LLero 06pa3oBaHMs, YTBEPXKAEHHLIM MPUKa30M
MuHUCTEpCTBa 06pa3oBaHna 1 Hayku Poccuiickoin defepaunm ot 17 masa 2012 r. Ne
413 (c m3meHeHunamu ot 11 pekabps 2020r.), (ganee - ®roC COO), npumepHoi
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IosicHuTeAbHAA 3aAIMHCKA

[Iporpamma paspaboTaHa B COOTBETCTBUH C (pelepanbHbIM IOCYAApCTBEHHBIM
oOpa3oBaTelbHBIM CTAaHAAPTOM OOLIEro 00pa30BaHUsA, YTBEPKIAECHHBIM IPUKA3Z0M
MunucrtepctBa oOpazoBanus U Hayku Poccuiickoit @enepauuu ot 17 mast 2012 r. Ne
413 (c mamenenusamu ot 11 mexabps 2020r.), (manee - ®I'OC COO), npumepHOit
mporpaMMoOi  BOCIUTaHHs, OJOOpEHHOW pelleHreM (eaepaibHOr0  y4eOHO-
METOJIMYECKOr0  O0BEIUMHEHHUs MO 00IlIeMy 0Opa30BaHHIO, MPOTOKON OT 2 HIOHS
2020 r. Ne 2/20)

PabGouas mnporpamma peanusyercs B Y4eOHMKAaX XUMUU U y4yeOHO-
meroandeckux nocoousx O.C. I'aGpuensna.

O01as XapaKTePUCTHKA VICOHOTr0 MpeaMeTa « XUMHU D)

Bxunan yaeOHoro npenmera « XUMHUs» B IOCTHKEHHE 11eJIel OCHOBHOT'O OOIIETo
o0pa3oBaHus OOYCJIOBJIICH BO MHOTOM 3HAUYCHHEM XHUMHUYECKOW HAyKH B TO3HAHUM
3aKOHOB MPUPO/IbI, B Pa3BUTUHU IPOU3BOIUTENHHBIX CHJT OOLIECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUaIbHON KYJIbTYPHI.

XHUMHSL KAaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pPaclpoCTpaHWiIa CBOE
BIMSHUE Ha BCE OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAHMS, 3a/ajla HOBOE BHJICHHE
MHUpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbI, HEOOXOIUMBIM
YCIIOBUEM KW3HHM OOINECTBAa: 3HAHUE XUMUU CIYKUT OCHOBOU IJisi (hOPMHUPOBAHUS
MUPOBO33PEHUSI YEJIOBEKA, €ro MPEACTABICHUII O MaTepUalbHOM E€IUHCTBE MUPA;
BOXHYIO  pOJIb  UTpal0oT  ¢GopMHUpyeMble  XHMHUEW  TPEACTABICHHUS O
B3aMMOIIPEBPAICHUSX YHEPTUU U 00 SBOJIIONMHU BEIIECTB B MPUPOJIC; COBPEMEHHAS
XMMHSI HalpaBlieHA Ha pelIeHHEe TI00ANbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUSA
YEJI0BEUECTBA — CBIPbEBOW, DSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
6e30macHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

B ycrnoBusix BoO3pacTaloliero 3HAYEHHS] XMMHM B JKHW3HU OOIIEcTBa
CYILIECTBEHHO MOBBICUJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B muaHe counannzanuu
OHO SIBIIETCSI OJHUM U3 YCIOBUM (HOPMUPOBAHUS MHTEIUIEKTAa JUYHOCTU H

TapMOHUYHOI'O €€ pa3BUTHS.
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CoBpeMEHHOMY  YENIOBEKY  XUMHYECKHE  3HaHHMS  HEOOXOAUMBI A
NpuoOpeTeHusl OONIEKYITYPHOTO YPOBHS, MO3BOJSIONIETO YBEPEHHO TPYIMUTHCS B
COIIMYyME M OTBETCTBEHHO Yy4YacTBOBaTh B MHOT0O00Opa3HOW XKW3HU OOIeCTBa, AJIs
OCO3HAHUS BAXXHOCTH PAa3yMHOTO OTHOUICHHUSI K CBOEMY 3JO0POBBIO U 3JI0POBBIO
IpYyTUX, K OKPYKAIOIIEW NPUPOJHON cCpeae, g TPaMOTHOTO IMOBEACHUS IIpHU
WCMOJIb30BAHUN PA3JIUYHBIX MAaTepHUaIOB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMU
JKU3HU.

Xumudeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SBJISIETCS ©Oa30BBIM TIO
OTHOIIEHUIO K CHUCTEME OOIIero xXumMuueckoro ooOpazoBanus. I[loaTomy Ha
COOTBETCTBYIOIIIEM €MY YPOBHE OHO PEaJM3yeT MPHUCYIIUE OOIIEMY XUMHUUYECKOMY
00pa3oBaHUIO KIIIOYEBBIC IIEHHOCTHU, KOTOPBIE OTPAXalT TOCYJIapCTBEHHBIE,
0OIIIeCTBEHHBIE | UHIAUBUIYAIbHBIE TIOTPEOHOCTH . DTUM OMPEACNISICTCS CYIIHOCTh
oOmieil crparerud 0OydYeHHMs, BOCIIUTAHUS W Pa3BUTHA, O0YYAIOIIUXCS CPEACTBAMMU
y4eOHOT0 MpeaMeTa « XUMUS».

N3yuenne mnpenmera: 1) cmocoOCTByeT peanu3aliid BO3MOKHOCTEH JIs
caMopa3BUTHS U (POPMHUPOBAHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1eH U (DYHKIIMOHATBHON
IPAMOTHOCTH; 2) BHOCUT BKJIaJ B (OPMHUPOBAHHE MBINUICHUS W TBOPUYECKUX
CIOCOOHOCTEH TMOJIPOCTKOB, HABBIKOB MX CAMOCTOSTEIIbHOW y4eOHOU NESITCIHHOCTH,
OKCTIICPUMEHTAJIBHBIX M  HCCIICIOBATCIIbCKUX YMEHHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM KU3HH, TaK U B NMPO(ECCHOHAIIBHOW ACATEILHOCTH; 3) 3HAKOMHUT CO
crennPUKOl HAyYHOT'O MBIIIICHHS, 3aKIaJbIBA€T OCHOBBI IIEJIOCTHOI'O B3TJIsAa HA
€IMHCTBO MPUPOIBI M YEIOBEKA, SBIISICTCS OTBETCTBEHHBIM 3TArloM B (DOPMUPOBAHHUH
€CTECTBCHHO-HAYYHON IPaMOTHOCTH IOAPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHIO
[IEHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K NOpPUPOAE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJl B 9KOJOTMYECKOE 00pa30BaHUE MOJIPOCTKOB .

Ha3BanHble HampaBlIcHHS B OOYYCHUU XUMHH OOCCIIEUYMBAIOTCS CICIH(PUKON
COJECp)KAHUS MPEAMETa, KOTOPBIM SBISIETCS NEIAarorH4ecKyd aJanTUPOBAHHBIM
OTpaXeHHEM 0a30BOM HAYKH XMMHH Ha OMPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOECHUE 00YUYaAOIIUMUCS
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OCHOB HEOPraHMYEeCKOW XHUMHM U HEKOTOPBHIX MOHSITUH U CBeIEeHHU 00
OTJZIEJIbHBIX OOBEKTAaX OPraHUYECKON XUMUHU.

Crpyktypa colepxaHus MpeaMmeTra cPopMUpoBaHa HAa OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuto. ConepaHHe CKIIAJbIBAETCS W3 CUCTEMbI MOHATHH O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XMMHUYECKOW PEAKIIUH.
O6e »Tu cucTteMbl CTPYKTYpPHO OPraHU30BaHBI MO MPHUHIMIY MOCIET0BATEIBHOIO
pa3BUTHUSl 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN pPA3HOrO YpPOBHSA:
ATOMHO-MOJICKYJIIDHOTO YY€HHMSI KAaK OCHOBBI BCETO €CTECTBO3HAHMWS, YpPOBHS
nepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHUH, YUEHHUS O
CTPOCHMHM aToMa W XUMUYECKOM CBS3U, MPECTABICHUN 00 H3JIEKTPOIUTUUYECKOU
JTUCCOLMAIMA BEIIECTB B PACTBOpPAX. T€OpPETUUYECKUE 3HAHUSA PACCMATPUBAIOTCS Ha
OCHOBE DMITUPUUYECKH TIOJIYYEHHBIX M OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS
MIOCJIEIOBATENIFHO OT OJHOTO YPOBHS K JIPYTOMY, BBITOJHSS (PYHKIIUU OOBSICHCHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEN MTPAKTUYECKOTO MPUMEHEHHUS
Y MOJIYYCHUS U3y4YaEMbIX BEIIECTB.

IHean n3ydyeHus nmpeamMera «K X MU

K  nanmpaBieHWto  NMEPBOCTENEHHOW  3HAYMMOCTH  I[PU  peaau3aluu
oOpa3zoBaTelnbHBIX (QYHKIMH mpeaMera «XUMUS»  TPAIAULIHUOHHO  OTHOCAT
dbopMuUpoBaHUE 3HAHUI OCHOB XMMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHYECKOM JESATEIbHOCTH YEJIOBEKAa M KakK OJHOro U3
KOMIIOHEHTOB MHPOBOH KYJbTYphl. 3ajada TpeaMera COCTOUT B (OPMHPOBAHHUU
CHUCTEMBl XHMHYECCKMX 3HAHHMH — BaKHEUIIUX (aKTOB, IOHSATHH, 3aKOHOB H
TEOPETUYECKUX  TOJIOKEHUH, JOCTYNHBIX O0OOIIEHUH  MHPOBO33PEHUECKOTO
XapakTepa, S3blKa HAyKH, 3HAHUM O HAay4YHBIX METOJIaX HU3YYEHHUsI BELIECTB M
XAMHYECKUX PEAKIUH, a Takke B (OPMHUPOBAHWU M PA3BUTHH YMEHHH U CIIOCOOOB
JESTENBHOCTH, CBS3aHHBIX C IUIAHUPOBAaHWEM, HAONIOACHUEM U MPOBEICHHUEM
XAMHYECKOTO JKCIMEPUMEHTA, COOIOJICHHEM TMpaBui O€30MacHOTO OOpamieHus C
BEILIECTBAMU B MOBCEHEBHON KU3HHU.

Hapsny ¢ 3Tum nenn nzydeHus npeaMera B IporpaMme yTOUHEHBI U
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CKOPPEKTHUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpazoBanus. CerogHs B  o0pa3oBaHMM 0CO0O0  3HAUYUMOW  MPUBHAETCSA
HaIpaBJIEHHOCTbh OOYYEHUS HAa Pa3BUTUE U CaMOPa3BUTHE JIMYHOCTH, (HOPMHUPOBAHUE
e€ uHTeIIeKTa 1 o01el KynbTypbl. O0OydeHHe YMEHHUIO YUUTHCS U MPOJI0JKATh CBOE
o0pa3oBaHUE CAMOCTOSITEIbHO CTAHOBUTCS OJHOM U3 BaXKHEHUIIMX (PYHKIUH yueOHbIX

MPEIMETOB.

B cBsi3u ¢ 3TUM npu M3y4YEHUHU MpEeAMETa B OCHOBHOM HIKOJIE TOMUHHUPYIOIIEe
3HauYeHUE MPUOOPENI TaKKe 1IeU, KaK:

e (opmupoBaHME€  WHTEIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSAM KU3HU;

® HalpaBJIeHHOCTb OOyYEHMsS Ha CHUCTEMAaTHYECKOE MPUOOIIEHHE YYalluxcs K
CaMOCTOSITEIILHOM MMO3HABATEILHON JIESITEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
(opMUPYIOIIM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

e o0ecrnedeHue ycaoBuil, cnocoOCTBYIOMMX MPUOOPETEHUIO 00YyYarOIIUMHUCS OIbITa
pa3zHOOOpa3HOM JEeSATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB
(KJIFOYEBBIX KOMIIETEHIIMI), IMEIOIINX YHUBEPCAIBHOE 3HAYCHUE I Pa3IUYHbIX
BUJIOB JIESITEIBHOCTH;

e (opMUpOBaHHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUSI OKPY>KaOIIEro MUpa Ha
OCHOBAaHHH 3HAHUH U OIIBITA, IOTYYEHHBIX IPU U3YYECHUN XUMHUH;

e (opMupoBaHHE Yy OOYYalOIIMXCS TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAHMS
[IEHHOCTH XUMUYECKUX 3HAHHUM JIJIs1 BRIPAOOTKU HKOJIOTHUYECKU LeIecoo0pa3Horo
NOBEJCHUS B OBITY WM TPYAOBOW JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOErO
310pOBbS U OKPY’KAIOILIEW IPUPOTHON CPEBI;

MecTO VUEOHOTI'0 MPeaIMeTa « XUMHUA» B VYEOHOM ILJIAHE

B cucreme oOmiero o0pazoBanusi «XHUMHsS» MPU3HAHA 0053aTEIbHBIM YUYEOHBIM
MpeaMETOM, KOTOpPbIM BXOJHUT B COCTaB MpeaMeTHoll obOmnactu «EcTecTBEHHO-
Hay4HbIC MPEIMETHI».

Y4eOHbIM J1aHOM Ha €€ u3ydeHue oTBeneHO 136 yueOHbIX 4yacoB — MO 2 4 B

Henelrro B 8 1 9 xi1accax COOTBETCTBEHHO.
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IHJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA YYEBHOI'O

OPEJIMETA «(XUMUS» B OCHOBHOWM HIKOJIE

N3yyenne XuMHMM B OCHOBHOM IIKOJIE HAIIPABIEHO Ha JOCTHXKECHUE
oOyJarolmUMHCST JTUYHOCTHBIX, METANpeAMETHBIX M MPEIMETHBIX pe3yJbTaTOB
OCBOEHHUS Y4eOHOTO MpeaMETA.

JIMYHOCTHBIE Pe3yabTATHI

JINYHOCTHBIC  PE3yJAbTAaThl OCBOEHHUS IMPOTPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ¢ OOYYeHHMs] XUMHUU B €JUHCTBE Y4YEOHOU W
BOCIHUTATENBbHON JesaTenbHOCTH OpraHu3aiuyd B COOTBETCTBUM C TPAAUIIMOHHBIMU
POCCUMCKMMHU  COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHEIMU B OOIIECTBE NpaBWJIaMU U HOPMaMHU TIOBEJEHHUS, U CIIOCOOCTBYIOT
nmpoliieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIIU3AIIMN 00 yJarOIUXCSI.

JIMYHOCTHBIC PE3yJbTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

I'pasicoancko-nampuomuyeckozo 60CRUMAHUA

1) IIECHHOCTHOTO  OTHONIIEHUS] K  OTEUYECTBEHHOMY  KYJIBTYPHOMY,
HUCTOPUYECKOMY U HAYYHOMY HACJIEAUI0, TOHUMAaHUS 3HAYCHUS XUMHUUECKON HAYKH B
YKU3HU COBPEMEHHOT'0 O0IIEeCTBA, CIIOCOOHOCTH BIIaJIETh IOCTOBEPHON MH(pOpMaIueit
O TMEPEAOBBIX JOCTHXKEHHUSIX M OTKPBITUAX MHPOBOM M OTCYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) MPEJCTABICHUS O COLIMAJbHBIX HOpPMax M MpaBUIax MEKIMYHOCTHBIX
OTHOIICHHUH B KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM NIeATEIHHOCTU
MpY BBINIOJTHEHUM Y4YEOHBIX, IMO3HABATEJbHBIX 3a/1a4, BBIOJHCHUU XHUMHUUYECKUX
AKCTIICPUMEHTOB, CO3JIaHUN YUYEOHBIX ITPOCKTOB, CTPEMIICHHUS K B3aMMOTIOHUMAHUIO H
B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOUM AeATEeIbHOCTH; TOTOBHOCTH OIICHMBATH
CBOE€ MOBEJAECHHE M TOCTYNKHM CBOMX TOBAPUIICH C MO3UIHUM HPABCTBEHHBIX U
MPABOBBIX HOPM € YUYETOM OCO3HAHUS MOCJIEICTBUI MOCTYIIKOB;

Iennocmu nayunozo noznanus

3) MHPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUYECKOH

pEaKnH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
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COCTAaBIIIOIIMX OCHOBY JJISI TIOHMMAaHHsI CYIIHOCTH HAaYYHOW KapTHHBI MHPA;
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3AX
YeJIOBEeKa ¢ MPUPOJTHON CPEsIoi, O POJIM XMMHUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) M03HABATEILHBIX MOTHBOB, HAIPABICHHBIX Ha IIOJTYyYEHUE HOBBIX
3HAHUW MO XUMHUH, HEOOXOAMMBIX JJIsi OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB U
SIBJICHUI;

5) N03HABATEILHON U MHPOPMAITMOHHOW KYJIbTYPhI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITEIbHOM paboThl C Y4eOHBIMHU TEKCTaMH, CIPAaBOYHON JIMUTEPATYpOid,
JOCTYITHBIMHM TEXHUYECKUMH CPEACTBAMU WH(DOPMAIIMOHHBIX TEXHOJIOTHI;

6) MHTEpeca K OOYUEHUIO U TTO3HAHUIO, JTH0003HATEIIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHUIO, HCCIEAOBATEIBCKOM  NIESITEIBHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTU U YPOBHS 00yUEHHUsI B JaTbHEHIIIEM;

QDu3uuecko2o eocnumanusn, @Gopmuposanus Kyapbmypsl 300p06bA U
IMOUUOHATILHO20 ON1AZONOTIYYUUA

7) OCO3HAHMS IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KWU3HH, OCO3HAHMS TOCHEIACTBUU U
HENPUSTHS BPEAHBIX MPUBBIUEK (YHNOTPEOJICHUS aJKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH  COOJIIOICHUST TpaBWUJl  OE30MAaCHOCTH TPU  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

Tpyooeozo eéocnumanus

8) KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJE3HOM,
y4e0HO-HMCCIIeIOBATEIHCKON, TBOPUECKOW U IPYTUX BUIAX NEATEIbHOCTH; UHTEpeca
K TIPaKTUYECKOMY M3YYCHHIO MTPOPECCUil U Tpyaa Pa3IMIHOTO Poja, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TPEIMETHBIX 3HAHWA IO XWMHH, OCO3HAHHOTO BBIOOpA
WHIUBUIYAIbHON TPACKTOPHH TPOJOJDKEHUS OO0pa30BaHUSA C y4ETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U OTPEOHOCTEN;

IKon02uuecKk020 ocnumanu

9) AKOJIOTHYECKH 11€JIECO00Pa3HOTO OTHOIICHUS K IPUPOJIC KAaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS LEHHOCTU 3J0POBOrO U

0e3omacHoro o0pasa KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY
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(pU3HUECKOMY U MCHUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTU COOJIIOACHUS
npaBuil 0€30MaCHOTO MOBEAEHUS PHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAILUSX,
YTPOXKAOIINX 30POBBIO U )KU3HHU JIIOACH;

10) CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJyYaeMble MPU U3YYECHUH XUMUHU,
IUI pELICHMs 3a/1ad, CBA3AHHBIX C OKPY)KAIOLIEW NPUPOAHOM CpPELOM, IOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS  TIJ00AaJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTeH UX PEelIeHHs TOCPEACTBOM METO0B XUMUU;

11) DKOJIOTUYECKOTO MBIIIJIEHUs, YMEHUS pPYKOBOJACTBOBATHCS WM B
NO3HABATENbHOM, KOMMYHHKAaTUBHOM M COLIMAIIBHOW NIPAKTHKE.

JlyX06HO-HPABCMEEHHO20 60CNUMAHUA

12) oco3HaHUE CBOCH STHHUYECKOW MPUHAICKHOCTH, 3HAHUE UCTOPUU XUMHUH
Y BKJIAJIa POCCUKCKON XUMUYECKON HAYKH B MUPOBYIO XUMUIO;

13) ocBOGHHE COIMAIBHBIX HOPM, MpPaBUJI MOBEICHUS, pojcit u (dopm
COLIMAJIBHOM JKW3HM B COLMYME, INPUPOJE M YaCTHOW JKM3HM HAa OCHOBE
HKOJIOTUYECKOM KYJIbTYyphl U 0€30MacHOro OOpalieHust C BEUIECTBAMH U
MaTEpHAIAMU;

Acmemuueckozo 60cnumanus

14) oBnaseHUEe COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI
HaYKHH OOILECTBEHHOM IPAKTUKHU, B TOM YHCIIE U XUMHUECKUM;

15) dopmupoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLICHUH CO
CBEPCTHUKAMHU M B3pOCIBIMM B Ipoliecce OOpa3oBaTeIbHON, OOIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIENOBATENbCKONW, TBOPYECKOW H  JAPYIMX  BHUJOB
NEATEIIBHOCTH, CBSI3aHHBIX C XUMHUEH.

MeTtanpeaMeTHbIe pe3yJIbTaThI

B cocraBe MeranpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMBIE  JUIA
(GopMupoOBaHUS MUPOBO33PEHHUs OOIIEHAYUHbIE MOHATHUS (3a- KOH, TEOpHsl, IPUHIIHII,

runoTesa, GakT, CUCTEMa, MPOLIECC, IKCIEPUMEHT U Jp .), KOTOPbIE HCHOIB3YIOTCS
B ECTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETax U IMO3BOJSIOT HA OCHOBE 3HAHWM U3
3TUX NPEIMETOB (POPMHPOBATH MPEICTABICHUE O ILIEJIOCTHOM HAay4YHOW KapTH- HE

MHpa, U YHUBEpCaJbHbIE yueOHbIC eCTBUSA (I1I03HABATEIbHbIE, KOMMYHHKATUBHBIE,
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PETYJISITUBHBIE), KOTOpbIE OO0ECleYnBalOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IESITEIIbHOCTH .

MeranpenMeTHbie pe3yibTaThl OCBOCHHSI OO0pa30BaTENIbHOW MPOTrpaMMbl IO
XUMUU OTPaXXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JICUCTBUSIMHU, B
TOM YHCJIE:

ba3zoevimu nozuueckumu oeiicmeuamu

1) YMEHHUEM HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS TpHU
OCBOCHUW 3HAHUM: PACKPBIBATH CMBIC]T XHUMHUYECKUX TMOHITHH (BBIACTATh UX
XapaKTepHbIE TMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMHU TIOHSTHUSMH),
UCIIOJIH30BaTh MOHATHUS IS OOBSICHEHUS OTNIEJbHBIX (DAKTOB U SIBIICHUM; BHIOUPATh
OCHOBAHUS U KPUTEPHUU JIJIs1 KJIACCU(PUKAIUU XUMHUYECKUX BEIIECTB U XMMHUYECKHUX
peakIuii; YCTaHABIWMBATh NPUYMHHO-CJICJACTBEHHBIE CBS3M MEXKIY OOBEKTaMu
U3YUYEHUs, CTPOUTH JIOTUYECKHE PaCCYXJCeHUsI (MHIYKTUBHBIC, JCAYKTHBHBIE, TIO
aHAJIOTHUH); 1€JIaTh BBIBOJbI M 3aKJIIOYEHUS;

2) yMEHHEM MPUMEHSTH B MPOIlecce MO3HAHUS CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENI, HWCIOJNIb3yeMble B XHUMHUHU, MPEOOpPa3oBBIBATH IIMPOKO TNPUMEHSEMbIE B
XUMUUA MOJIEIbHBIE TPEACTABICHUS — XUMHWYECKH 3HAK (CHMBOJ 3JIEMEHTA),
XuMHu4deckas popmysa v ypaBHEHHUE XUMUYECKON Peakuu — MpU PEIICHUH yueOHO-
MO3HABATENbHBIX 3a7a4; C YYETOM STUX MOJEIBHBIX MPEICTABICHUI BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIIUI;

bazoevimu uccnedosamenvckumu oeiicmeuamu

3) YMEHUEM  HCHOJIb30BaTh IOCTABJICHHBIE BONPOCHl B  KAayecTBE
WHCTPYMEHTA TIO3HAHUS, a TAK)KE B KaUe€CTBE OCHOBHI JIJIsi (JOPMUPOBAHUS THIIOTE3BI
10 IPOBEPKE MPABUJIBHOCTH BBICKA3bIBAEMBbIX CYKJICHU;

4) NPUOOPETEHNE OMBITA IO TUIAHUPOBAHUIO, OPTAHU3AINHA U MPOBEIACHUIO
VUCHHUYECKHX OKCIEPUMEHTOB: YMEHHE HAONIOJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh 00OOIIEHUS U
BBIBOJIbI 110 PE3yJbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABIATH OTUET O

MpOJieJIaHHON paboTe;



Pabomoii c ungpopmaueit

5) yMEHUEM  BbIOMpaTh,  aHAIM3UPOBATh M  HHTEPIPETUPOBATH
HH(pOpMALINIO PA3TUYHBIX BUAOB U (GOPM MPENICTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX
WCTOYHUKOB  (HAYYHO-TIOMYJISIPHASL ~ JIMTEpaTypa XUMHUUYECKOTO  COJACpP)KaHMUS,
CIpaBOYHbIE OcoOUs, pecypcbl HTepHeTa);

6) YMEHUEM TMPUMEHSATh Pa3JIMYHbIe METOJbI U 3alpOChl MPHU TOUCKE U
otOope nH(pOpMAIMU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJIsI BHITTOTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPESIEHHOTO THUIIA, MPUOOPETEHUE ONbITa B
o0JlacTU ~ UCIOJB30BaHUSA  WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOIL30BAHUS PA3IMUHBIX TTOMCKOBBIX CUCTEM;

7) YMEHHUEM HCIIOJIb30BaTh W aHAJIM3UPOBATh B Mpolecce Y4eOHOU u
UCCJICIOBATEIILCKOM JICSITEIHPHOCTH WH(OPMAIIMI0O O BIUSHUU TMPOMBIIUICHHOCTH,
CEJIBLCKOT'0 XO3SIUCTBA M TPAHCTIOPTA HAa COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIbL;

Ynueepcanvnvimu kommynukamuenvimu oelicmeuamu

8) yMEHHEM 3aJaBaTh BOMPOCHI (B XOJE aManora W/WiM JUCKYCCHUU) IO
CyIIECTBY 00CykaaeMoil TeMbl, (GOPMYIUPOBATH CBOU MPEIJI0KEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TTPEJIOKEHHON 3a/1a4u;

9) NpUOOPETeHHE  OMbITAa MPE3CHTAUU  PE3yJIbTATOB  BBITOJIHECHHUS
XUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOpHOIO ONBITa, J1A0OpaTOpHON pabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU MO3HABATEIIHHOM
U WCCIIEOBATEIbCKON JCSATEIBHOCTH TP PENICHWH BO3HUKAIONIMX MpoOJIeM Ha
OCHOBE yué€Ta OOIIMX MHTEPECOB M COTJIACOBAaHMS MO3UIMKA (0OCYXKIeHUs, OOMEH
MHEHUSMH, «MO3TOBBIC IITYPMBI» H JIP.);

Yuueepcanvnvimu pecynamuenvimu oelicmeuamu

11) YMEHUEM  CaMOCTOSITEJIbHO  OMNPEACNSITh  LEeNd  JIeSITeNbHOCTH,
IUIAHUPOBATh,  OCYIIECTBISATH, KOHTPOJHMPOBATH W  TNPU  HEOOXOIUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BHIOMpATh Hanbosee 3P(EeKTUBHBIE CITOCOObBI
perieHusl y49eOHBIX ¥ TI03HABATENbHBIX 3a7a4, KOPPEKTUPOBAThH MPEIIOKEHHBIN

AJTOPUTM AEUCTBUU MPH BBIITOJIHECHUH 3aJaHUN C YYETOM NOJYUYECHUS HOBBIX 3HAHUU
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00 n3y4aeMbIX 00bEKTaX — BEILECTBAX U PEaKUUAX;

12) YMEHHEM HCMOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpeaaracMble B
YCJIOBUU 3aJ1aHUMN.

IIpeameTHbIE pe3yJibTATHI

B cocraBe mpeAMETHBIX pe3yJbTATOB IO OCBOCHHUIO OO0A3aTEIBHOIO
CollepKaHMs, YCTAaHOBJIEHHOIO JIaHHOM mNpuMepHOl pabouell mIporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbIE 3HAHMS, YMEHHUS M CIIOCOOBI
neucTBuil, cnenuduyeckre IS OpPeAMETHOM  00macTH  «XUMHUS»,  BHUIBI
NEATEJIbHOCTA MO  MOJYYEHUIO  HOBOTO  3HAHWS, €ro  MHTEpIpEeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

[IpeamerHbie pe3ynbTaThl MPEACTABICHBI MO TOJaM OOYYEHUS U OTPAKAIOT
c(hOpMUPOBAHHOCTD Y 00YUYAIOIINXCS CICAYIOMMNX YMECHUI:

8 KlIACC

1) PAcCKpbIBATh CMBICI OCHOBHBIX XMMUUYECKUX MOHSITUI: aTOM, MOJIEKYIa,
XUMUYECKHUH 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH, BAJICHTHOCT,
OTHOCHUTEJIbHAsl aTOMHAas M MOJEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas 10JIsl XMMHUECKOTO AJIEMEHTA, MOJISIPHBIM 00BEM, OKCHT,
KHCIIOTA, OCHOBAaHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCJIEHUS,
XUMUYECKass peakmus, TerIoBoi »ddekr peaknuu, KiracCUuDHUKAUI PEaKIUM,
XUMUYECKas CBSI3b, PACTBOP, MAacCcOBasl JA0JIsl BEIIECTBA B PACTBOPE;

2) WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYECKUX ITOHATHH U
MPUMEHSTH 3TH OHATHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALLICHH;

3) UCTIOJIb30BaTh XMMHYECKYI0 CHUMBOJHUKY JUIsI COCTaBICHUS (POpMYI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

4) OTpeNeNsiTh  BAJICHTHOCTb  aTOMOB  DJJEMEHTOB B  OWHApHBIX
COCIMHCHUSX; CTETNCHb OKUCICHUS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX;
MPUHAIIICKHOCTh BEIIECTB K OMpENeIEHHOMY KJIacCy COeAMHEHUH 1o (opmynam;
BUJI XUMHUUYECKOU CBsA3U (KOBAJICHTHAS! U MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

5) packpbiBaTh CMBICH TIiepuoanudeckoro 3akoHa J[. WM. MeHnneneena:

ACMOHCTPpHUPOBATH IOHUMAHNC HGpHOI[PI‘-IGCKOfI 3aBUCUMOCTH CBOMCTB XUMHYECKUX
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AJIEMEHTOB OT UX IMOJOXKEHUS B MEPUOJUUYECKON CUCTEME; 3aKOHOB COXPaHECHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOTO YYE€HUS, 3aKOHa
ABorajpo; ONUCHIBaTh M XapaKTepu3oBaTh TaOIUUYHYIO (HOPMY MEPUOIUYECKOM
CHUCTEMbl XMMHUUYECKUX SJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas noarpynmna (A-
rpynna)» u «mnobounas noxarpynmna (b-rpymma)», maneie U OOJbIIME MEPUOABL;
COOTHOCUTHh 0003HAUYCHMS, KOTOpbIe UMeroTcs B Tabnuie «llepuoandeckas cuctema
XuMu4eckux siie- MeHToB J[ . M. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHKAMHU
CTPOCHHSI aTOMOB XHMMUYECKHX JJIEMEHTOB (COCTaB M 3apsj] sapa, OOIIee YHUCIIO
AJIEKTPOHOB U PACIPEICIICHUE UX 110 AJIEKTPOHHBIM CJI0SIM);

6) KJIacCU(PUIIUPOBATh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPTraHHYECKHE
BEI[ECTBA; XMMHUUYECKHE PEAKIUU (TI0 YHCIY M COCTaBY YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

7) XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJACCOB, TOATBEPXKJIas OMNMHCAHHUE TMPUMEPAMU  MOJICKYJISIPHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIINA;

8) IIPOTHO3UPOBATh CBOWCTBAa BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa; BO3MOXKHOCTH IMPOTEKAHUS XHUMHUYECKHX IPEBPAIICHUA B
Pa3IMYHBIX YCIOBUSX;

9) BBIYUCIISITh OTHOCUTEIBHYIO MOJCKYISIPHYI0O W MOJSIPHYIO MAacChl
BEII[ECTB;, MAacCCOBYIO JIOJI0 XHMHYECKOTO dJEeMEHTa 1Mo (opMysie COCIMHEHUS,
MacCOBYIO [IOJI0 BEHIECTBA B PACTBOPE; MPOBOAUTH PACUETHl IO YPABHEHUIO
XUMHUYECKOU pEeaKIUH;

10) OPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTENBHON JESITENbHOCTH —
aHaJgu3 W CHUHTE3, CpaBHEHHUE, 00O0OINEHWEe, CHUCTeMAaTH3alluio, KiIacCH(HUKAIHIO,
BBISIBIICHUE MTPUYUHHO-CIEACTBEHHBIX CBSI3€M — 11 U3Y4YEHUS] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIMi; €CTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOIIOJCHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN );

11) cieioBaTh  MpaBUjaM  TOJIL30BaHUS XUMHYECKOM TOCylod U
nabopaTOpHBIM 00OPYAOBAaHUEM, a TakKe IMpaBUjiIaM OOpalleHHs C BEIIECTBAMU B

COOTBCTCTBHH C MHCTPYKIOHAMMU I10 BBIIIOJIHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX
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OMBITOB MO MOJYYEHHIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB (BOAOpOAA U
KHCJIOPOJIa), MPUTOTOBIECHUIO PACTBOPOB C OMNPENENEHHON MacCOBOM JoJieit
PacTBOPEHHOIO BEIIECTBA; IJIAHUPOBATh U MPOBOJUTH XUMUUYECKUE DKCIEPUMEHTHI
[0 paclo3HaBaHHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO HHIUKATOPOB
(;makmyc, dheHondTaneuH, METHIOPAHK U AP .) .

9 KlIACC

1) PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TIOHATHH: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIeKyJia, MOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO,  BAJICHTHOCTh,  AJIEKTPOOTPHUIIATEIILHOCTh,  CTEMEHb  OKHUCJICHUS,
XUMUYECKasi peakius, XUMHUYECKas CBs3b, TEIJIOBON dS(PdeKkT peakiuu, MOIb,
MOJISIDHBI O0BEM, PACTBOP; DJICKTPOJUTHI, HEIIEKTPOJUTHI, JICKTPOJIUTHUCCKAS
JUCCOIMAIIMSI, PEaKIMM HOHHOTO OOMEHa, o0paTUMble W HeOOpaTHUMBbIC DPEaKIluw,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKIIUM,  OKHCIHUTEIb, BOCCTAaHOBUTEIIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJJIOTPONUS, aM(OTEPHOCTb, XUMHUYECKAsl CBS3b
(koBaJIeHTHAsl, MOHHAs, METANIMYEcKas), KpUCTAUIMYeCKas pemeTka, KOppOo3Hs
METaJUIOB, CIUIABBI; CKOPOCTh XHMHUYECKOW pEaKUuu, MPEAeIbHO JOMyCTUMAs
koHneHTpauus (IT1K);

2) WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHUX TOHSATUH H
IPUMEHATH 3TH HOHATHUS [IPU ONUCAHUU BEUIECTB U UX IIPEBPALCHHUII;

3) UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJHUKY JUIsI COCTaBICHUS (POpMYyI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

4) ONpENeNATh BaJ€HTHOCTb M  CTENEHb OKHUCJIEHUS XHUMHUYECKHX
AJIEMEHTOB B COEAWHEHHUSX PAa3JIMYHOIO COCTaBa; MPHUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCYy COCIMHEHHMA Mo (opmynaM; BHJ XUMHYECKOW CBS3U
(KoBaneHTHAsl, MOHHAsA, METAJUIMYecKas) B HEOPraHUYECKUX COCAUHEHHUSIX; 3apsij
MOHAa TI0O XHMHYECKOW opMysie; XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIUIMYECKOW PpEIIETKH KOHKPETHOTO
BEILIECTBA;

5) pacKpbIBaTh CMBICT nepuoandeckoro 3akoHa [[. M. Mengeneea u

ACMOHCTPHUPOBATH €TI0 IOHNMMAHHUC: OIIMCBIBATh U XaPAKTCPHU30BaTh Ta6J'II/IqHYIO
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(GopMy MEpUOANYECKON CHUCTEMbl XUMHUYECKUX 3JEMEHTOB: Pa3inyaTh MOHIATHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)y», mansie u
OO0JbIIME IEPUO/IBI; COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKON
TabJIMlle, C YUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS AaTOMOB XHMHYECKHUX
AJIIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO IEKTPOHOB U paclpeesieHue X Mo
AIIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB
AJIEMEHTOB M UX COCIMHEHUN B Mpejiesiax MajbIX MEPUOJIOB U IIaBHBIX MO/~ TPYIII C
y4€TOM CTPOEHUS UX aTOMOB;

6) KJaccu(UIUpPOBaTh  XUMHUYECKHE  DBJEMEHThI;  HEOpraHM4ecKue
BELIECTBA; XMMUYECKUE peakuuu (M0 YMCIy UM COCTaBY yYacTBYIOIIMX B PEaKlUU
BEIIECTB, IO TemioBoMYy J3((deKTy, MO0 M3MEHEHHIO CTENEeHEeH OKUCICHUS
XUMHYECKUX JIEMEHTOB);

7) XapaKTepu30BaTh (OMUCHIBaTH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIK/Iasi ONMUCAaHNUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUA;

8) COCTaBJISITh YPAaBHEHUS DIJIEKTPOJUTUYECKON JUCCOLUMALMMU KHUCIOT,
eIouel U COJICH; TOJTHBIC M COKpaIIEHHBIC YPaBHEHHS pPEaKIIuii HOHHOTO OOMEHa;
YpaBHEHHUS pPEakluil, MOATBEPKIAIOMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U
MEXIy BEIIECTBAMU PA3TUUYHBIX KJIACCOB;

9) PacCKpbIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLIUA
MOCPEACTBOM COCTaBJICHUSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIuii;

10) IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOECHHS;
BO3MOHOCTH IPOTEKAHUS XUMUYECKUX IPEBPAILECHNAN B PA3IUYHBIX YCIOBUSAX;

11) BBIUHCISATh OTHOCUTEIBHYIO MOJIEKYJISPHYI0O M MOJISIPHYIO MacChl
BEIIECTB; MAacCCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeAMHEHUS;
MacCOBYIO [IOJIFO BEIIECTBA B pPAacTBOpPE; NPOBOJUTH pPAcCUEThl IO YPABHEHUIO
XUMHUYECKOW pEaKInH;

12) ClIeI0oBaTh  MpaBWIaM  IOJb30BAHUS  XUMUYECKOM MOCYAOH U
nabopaTOpHBIM 00OpPY/IOBAaHHWEM, a TakKXKe IpaBHiiaM OOpaIlleHUs C BEIIECTBAMHU B

COOTBCTCTBHH C MHCTPYKIOHAMMU I10 BBIIIOJIHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX
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OMBITOB MO TOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

13) NPOBOAUTL  PEAKIMH, MOATBEPKIAIONIME KAYCCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUA- OpOMHI-, MOIUMI-,
kapOoHat-, dochar-, cwimkar-, cyiab(ar-, TUIAPOKCUI-UOHBI, KATUOHBI aMMOHUS U
WOHBI  HM3YYCHHBIX  METAJUIOB, MPHUCYTCTBYIOIIME B  BOJIHBIX  pacTBOpax
HEOPTaHUYECKUX BEIICCTB;

14) PUMEHSTH OCHOBHBIC OINEPAIIMH MBICIUTEILHOW JEITCILHOCTH aHaTN3
U CHUHTE3, CpaBHEHHUE, O000OIIECHHE, CHUCTEMATH3allUi0, BBIABICHUE MPUUYUHHO-
CJICICTBCHHBIX CBSI3¢H — I M3YYCHUSI CBOMCTB BEIIECTB U XUMHUYCCKUX PEAKITUH;
€CTeCTBCHHO-HAyYHbIE  METOJbl  MO3HAHUS —  HAOJIOJICHWE, H3MEpPCHHUE,

MO/ICITMPOBAHKE, IKCIIEPUMEHT (peajbHbIN U MBICIICHHBIH ).
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Conepxxanue y4e0HOro mpeamera
8 kiacc

HavanbHble NOHATHS U 3aKOHbI XUMHH

Tena u BemectBa. CBoiCcTBa BelIeCTB. DTaJOHHbIE (PU3MYECKHE CBOMCTBA
BelllecTB. Marepuainbl U MatepuainoBe/ieHre. Pojab XuMUM B )KU3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 001IECTBA K XUMHH: XeMOpuust 1 xeMohoous.

Mertoasl u3yuenus xumuu. Habmronenue. DxcriepuMeHT. MoaennupoBaHue.
Mopenu matepuanbHbIE U 3HAKOBBIE WM CUMBOJIHHBIE.

laszel. Kupkoctu. TBEpaple BemecTBa. B3anMHbIE TEpEeXOIbl MEXKITY
arperaTHbIMU COCTOSTHUSIMHU BEIIECTBA: BO3TOHKA (CyOnMMaIus) U aecyommanus,
KOHJICHCALIMS U UCTIAPEHUE, KPUCTAIUIN3AIUA U TUIaBJICHUE.

®dusnueckue sBICHUSA. YHWCTbIe BeIIeCTBA M CMECH. [ OMOTeHHBIE U
rereporennbie cMecu. Cmecu razoo0pasHble, >kugkue U TBEpAbIE. CrocoObl
pasfeseHusl CMeceil: Mmeperonka, Ui AUCTUIUISINS, OTCTauBaHue, GUiIbTpOBaHUE,
KPUCTATM3AIMS WU BbIMapuBaHue. Xpomarorpadus. Ilpumenenue 3TUX
croco0o0B B TabOpaTOPHOM MPAKTHUKE, HA TPOU3BOJICTBE U B OBITY.

XHUMHUYECKHUE BJIEMEHTBl. ATOMBI M MOJIEKYJbl. [IpocThle W CIOKHBIE
BEIECTBA. AJUIOTpONUS Ha mpumepe Kuciopoja. OCHOBHBIE MOJIOXKEHHUSI ATOMHO -
MoJIeKyJsipHOTO yueHus. MoHbl. BemecTBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO
CTPOCHHS.

3Haku (CHMBOJIBI) XUMHUYECKHUX AJIeMeHTOB. MHpopMaIus, KOTOPyr HECYT
3HAKA XUMHYECKUX DJIEMEHTOB. DTHUMOJIOTUSI HAa3BaHHI HEKOTOPBIX XUMHUUYECKUX
anemeHToB. [leprogudeckas Tabnuia xumudeckux 3eMenToB [[. M. Menneneena:
KOPOTKOMEPUOAHBIM W JJIMHHONEPUOAHBIM BapuaHThl. llepuoasl W TpyMIIbL.
I'maBHasg u mobouHas noarpynnsl, wid A- u b-rpynnel. OTHOCUTENbHAS aTOMHAas
Macca.

Xumunueckue ¢opmynbl. WHnekcsl u  kod@dunmeHtsl. OTHOCUTEIbHAS

MOIJICKYJISIpHAdA Macca. MaccoBas JOJIAA XUMHNYCCKOTI'O 3JICMCHTA B COCAMHCHNU.
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HNudopmarusi, KOTOPYIO HECYT XUMHUYECKHE (POPMYJIBI.

BanentHocts. CTpykTypHble (OpMynbl. XHUMHYECKHE 3JIEMEHTBl  C
MOCTOSSHHOM M MEPEMEHHOW BaJEHTHOCTHIO. BbIBOA (OpMysbl COEIUHEHHUS IO
BajieHTHOCTH. OnpeneneHne BaJCHTHOCTH XMMHYECKOIO 3JIEMEHTa 1o (Gopmyse
BemecTBa. CoCcTaBIEHUE HA3BAaHUN COCTMHEHUM, COCTOSIIMX U3 JBYX XUMHUYECKUX
AJIIEMEHTOB, MO0 BAJICHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.

Xumuueckue peakiuu. PeareHTel M mpoaykThl peakuuu. [IpusHaku
XUMHYECKUX peakuuid. YCIoBUS HX MPOTEKaHUs M MNpekpaimieHusd. Peakuuu
ropeHus. JK30TePMHUUECKHUE U SHTOTEPMUYECKUE PEAKIINH.

3aKOH COXpaHEeHUsI MacChl BEIIeCTB. XUMUUecKre ypaBHeHus. CocTaBieHue
XUMHUYECKUX ypaBHeHUH. MHPopMalus, KOTOPYIO HECET XMMUYECKOE YpaBHEHHUE.

Knaccudukanus XuMUYECKUX peakUuid MO COCTaBy M YHUCIY PEareHToB U
npoAykToB. TuIbl XMMHUYECKHX peakuuid. Peaknuu coenuHeHus, pa3ioKeHUs,
3ameneHust U oomena. Karanuszatopsl u kaTanus.

JdeMoHCTpamuun
e Kosekuust MaTepHaioB U U3EIUN U3 HUX.
e Mojenu, UCTIOJIB3yeMbIe Ha YpoKax (PU3UKHU, OMOJIOTHUH U Teorpadum.
e OOBEMHBIC U MIAPOCTEPKHEBBIE MOJIETTN HEKOTOPBIX XUMUYECKUX BEIIIECTB.
e Mopenu KpUCTaIM4eCKUX PEIIETOK.
e (ColOupanue mpubopa Id TOJY4YeHHS Ta3a M IIPOBEpKa €ro Ha
TE€PMETHYHOCT.
e Bosronka cyxoro jipaa, 1oaa Wi HadTalauHa.
e ArperatHble COCTOSIHUS BOJIBI.
e PazneneHue JBYX  HECMEIIMBAIOLIIUXCS  JKMAKOCTEH € MOMOIIBIO

JEIUTEIIbHON BOPOHKHU.

e JIUCTHILUIATOP U €T0 padora.
e VYcraHoBKa /sl QuiIbTpoBaHUS U €€ padoTa.

e VYcTaHOBKa JIJisl BbITApUBaHUs U €€ padora.
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e Paznenenue kpacsuiero BeniecTsa (paomMacTepa ¢ MOMOIIbI0 OyMa)XHOU
xpoMartorpaduu.
e Mojenu auIoTPONHBIX MOAU(PUKALIMKA YTIIEpOJia U CEPBI.
e [lonyyenue o30Ha.
e Tloprpers . 5. bepuemuyca u JI. . Menneneena.
e KOpOoTKONEepuoaHbld W JUIMHHONEPHUOAHBINA BapuaHThl llepuonnueckoin
cuctemsl /1. 1. Menaeneena
e KOHCTpynpOBaHUE IAPOCTEPKHEBBIX MOJEIIEH MOJIEKYI.
e Annapart Kunna.
e PasznoxxeHue 6Mxpomara aMMOHHUSI.
e [‘opeHue cepbl U MarHUEBOU JICHTHI.
e [loptperst M. B. JlomonocoBau A. JI. JIaBya3se.
e  OnbIThl, WUTFOCTPUPYIOIIUE 3aKOH COXPAHEHUS MacChl BEIIECTB.
e [openue pocdopa, pacTBOpeHHE MPOAYKTa TOPEHHSI B BOJIE U UCCIIEAOBAHHE
MOJIYYEHHOT'O paCTBOPA JJAKMYCOM .
e DBzaumopelcTBHE COJISTHON KUCIIOTHI C IIUHKOM.
o [lomyuenue ruapoxcuaa meau(ll) u ero pasnokeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI
1. O3HaKOMIICHHE C KOJUICKIIUEH J1a00paTOpPHOM IMOCY/IbI.
2. ITIpoBepka mpubopa AJisi MOTyYeHHUs Ta30B HA TEPMETUYHOCTb.
3. O3HaKOMJIEHUE ¢ MUHEpajJaMu, 00pa3yIoIUMHU IPAHHT.
4. TlpurotoBieHue reTeporeHHONl CMECH IOPOLIKOB CEpbl U XKejle3a U UX
pazaerneHue.
5. B3aumopeiicTBre pacTBOPOB XJIOPUJIOB U UOJIUIOB KAJIUSI C pACTBOPOM HUTpaTa
cepeopa.
6. [Momyuenue runpokcuna meau(ll) u ero B3aumMoeiicTBrE ¢ CEpHON KHCIOTOM.
7. BzaumoseiicTBre pacTBOpPa COJIbI C KUCIOTOM.
8. IIpoBepka 3akOHA COXpAaHEHHUS MACChl BEIIECTB Ha MPUMEPE B3aMMOACHCTBHS

MIEJIOYN U KUCIOTHI.



18

9. IlpoBepka 3aK0HA COXpaHEHMs] MacChl BEIIECTB Ha MPUMEPE B3aUMOJCUCTBUS
ménoun u conu xkenesa (11).
10. PaznokeHue NmepoKcHa BOJAOPOa ¢ MOMOIIbI0 okcuaa maprania (IV).
11.3amenienne xene3oM MeIu B METHOM KyIIOPOCE.
IIpakTyeckue padoThl
1. 3nakomcTBO ¢ JabopaTopHbIM  obOopynoBaHueM. IIpaBuna TeXHUKH
0e30macHOCTH Mpu padoTe B kabuHeTe xumun. HekoTopeie BBl padoT.
2. Ananu3 nouBsl (aHasor PaboThl «OUKCTKA TOBAPEHHOU COJIN).
Ba:kHeiimne npeacTaBuTe/ M Heopranndeckux BeuecTs. KosimuecTBeHHbIE
OTHOIIIEHUSI B XUMUH

CocraB Bo3ayxa. [lonsitue 06 00bEMHOM J10J1€ (@) KOMIIOHEHTA MPUPOTHOMN
ra3oBoil cmecu — Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH IO €0
00bEeMHOI J1071€ ¥ HA00OPOT.

Kucnopoz. O3omn. [lonyuenue kucnopoga. Codbupanue u pacrno3HaBaHUE
KHCI0opoaa. XUMHUECKHE CBOMCTBA KUCIOPOa: B3aUMOJIEHCTBIE C METaNIAMH,
HEMETaJNIaMU U CJIOXKHBIMU BeniecTBamu. [Ipumenenue kucnopoaa. Kpyrosopor
KHACTIOPO/1a B IPUPOJIE.

Oxcunpl. ObpazoBaHue Ha3BaHUN OKCUIOB MO UX Gpopmynam. CocTaBiieHHe
dbopMy1 OKCHIOB TI0 KX Ha3BaHUAM. [IpencTaBuTeNnn OKCHIOB: BOJA U YTJIEKUCIIBIN
ras, Heram€Hasi U3BECTh.

Bogopona B npupoae. Puzndeckue 1 XMMHUYECKHE CBOMCTBA BOJIOPO/IA, ET0

MOJIyYE€HUE U TPUMEHEHHE.

Kucnotsl, ux coctaB u knaccuduxamus. Uaaukaropsr. Tadmua
pactBopuMocTu. CoJisiHast U cepHas KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB U Ha3BaHUs. PacTBOpUMOCTE coJieil B BOJIE.
[IpencraButenu coleii: XJopua HaTpusi, KapOoHaT HaTpus, pocdaT KaIbIus.

[Tocrosanas ABoraapo. Konnuectso Bemectsa. Monbs. Mosspras macca.
Kpartnble equHuUIIBI U3MEPEHUS KOJIUYECTBA BEILIECTBA — MUJLIUMOJb U KUJIOMOJIb,

MUJUIMMOJIIPHASA 1 KHJIOMOJIAApHAaA MaCChI BEIICCTBA.
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PacuéTel ¢ HCIOJIB30BAaHUEM MOHITUN «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «IIOCTOsIHHast ABOragpoy.

3akoH ABoraapo. MomnsipHblid 00bEM ra3000pa3HbIX BEIIECTB.
OTHOcHUTENBHAS INIOTHOCTH OJTHOTO ra3a o JPyroMy.

KpaTtnble enuHUIBI U3MEpPEHHS — MUUIAMOJISIPHBIM M KUJIOMOJISIPHBIN
00beMBbI Ta3000pa3HbBIX BEIIECTB.

Pacuérsl ¢ nCnionb30BaHUEM MOHATUMN «KOJMYECTBO BEIIECTBAY, «MOJIAPHAs
Maccay, «MOJISIPHBIN 00BEM ra30By, «IIOCTOSTHHAs ABOTaIpO».

Pacuérsl ¢ uCronb30BaHUEM MOHATUH «KOJIUYECTBO BELIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIM 00BEM ra30B», «4UCII0 ABOTAIIPOY.

I'uapocdepa. Kpyrosopor Boasl B mpupoje. @usznueckue M XUMHYECKUE
CBOMCTBA BOJIbI: B3AMMOICHCTBHE C OKCHUIaMHU.

OcHoBaHus, Ux coctaB. PacTBOpUMOCTh OCHOBaHMN B Boje. 3meHeHue
OKpACKM HWHIMKATOPOB B MICJOYHOM cpene. llpencraBurenu  mienoden:
TUJIPOKCH/IbI HATPUS, KAJIUS U KaJIbIUs.

PactBoputens u pacTtBopéHHOE BemecTtBo. PactBopel. PacTBOpenwue.
I'mpparel.  MaccoBass [0yt pacTBOPEHHOrO BemlecTBa. Pacu€Thl, CBsI3aHHBIC
C UCIIOJIb30BAHUEM MOHATHS «MACCOBAS JOJISI pACTBOPEHHOTO BEILIECTBAY.

JdeMoHCTpanuu

e OmnpeneneHue coJiep>KaHusl KUCIOPOAa B BO3AYXE.
e [lomydenue kuCIOpOAa PA3I0KECHUEM IIEpMaHTaHaTa Kajaus U MEPOKCHUAA

BOJIOPOA.

e (ColOupaHne METOJIOM BBITCCHEHUS BO3/TyXa M BOJIBI.

e Pacno3HaBaHue KUCIOPOAA.

e [‘opeHune Maruus, xenes3a, yris, cepbl U ¢hochopa B KUCIOPOJIE.
o Konnexkimsa oKCUIO0B.

e [lonydyenue, coOupaHue u pacrmo3HaBaHUE BOJIOPO/Ia.

e ['opeHue Bosopoaa.

e BzaumoperictBre Bogopoaa ¢ okcuaom meau(ll).
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e Koutekuuss MUHEPAIBHBIX KUCIIOT.

e [lpaBuiio pazbaBieHUs CEPOM KUCIOTHI.

e Komnekuus conen.

e TaOnuna pacTBOPUMOCTH OCHOBAHUM, KUCIOT U COJIEH B BOJE.

e Hexkoropsie MeTabl, HEMETAUIbl U COEUHEHUS KOJIMYECTBOM BEIIECTBA B

1 momnb.

e Mojenb MOJISIPHOTO 00BhEMA ra3000pa3HbBIX BEIIECTB.
e Kosutekuusi OCHOBaHUM.
JlaGopaTopHbIe ONBITHI
12. TTomyTHEHHE U3BECTKOBOM BOBI IPH MIPOITYCKAaHUU YTJICKUCIIOTO Ta3a.
13. Tlonyuenue BogOpOa B3aUMOJCHCTBUEM IIUHKA U COJISTHOM KUCIIOTHI.
14. Pacnio3HaBaHHE KUCIOT UHANKATOPaAMHU.
15. I3meHeHnne oKkpacku HHAMKATOPOB B IIEIOYHOU cpe/ie.
16. OsnakomieHHe C TpernapaTaMd JIOMAIllHEW WM IIKOJBHOW amnTeyku —
pacTBOpaMu NEPOKCHIA BOAOPOAA, CHMPTOBOM HACTOWKM HMOJIa ¥ HAIIATBIPHOTO
CIIUpTA.
IIpakTu4eckue padoThl
3. Ilomyyenue, coObupanue U pacro3HaBaHUE KUCIOPOa.
4. TlonydeHue, coOMpaHue U Paco3HaBaHUE BOJOPO/IA.
5. [IpuroroBneHre pacTBOPOB COJIEH C UX 3aJaHHOW MacCOBOM JOJIEH.
OcHOBHbBIE KJIACChI HEOPTAaHUYECKUX COeIMHEHU I

O6o0menne cBeneHU 00 OKCcHAaX, WX KIacCU(HUKAIUHM, HAa3BaHHUIX H
cBoiicTBax. CrocoObl MOTy4YeHUs! OKCUIOB.

OcHoBanus, WX Kiaccuukamus, Ha3BaHUS U CBOMCTBa. B3ammopeiicTBre ¢
KHCJIIOTAMH, KHCIIOTHBIMU OKCHUJAMH U COJSIMHU. Pa3iioxkeHue HepacTBOPUMBIX
ocHoBaHMi. CrTOCOOBI TOTyYEHUS OCHOBAHUM.

Kucnotsl, ux knaccudukanus u HazBaHus. OOnIMe XMMHUYECKHUE CBOICTBA
KUCJIOT. B3amMoaeicTBHE KHCIOT € METaulaMHA. OJJEKTPOXUMHUYECKUU DSl

HANPsSDKEHUW METAJUIOB. B3amMoziecTBHE KUCIIOT ¢ OKCHJIAaMH METAJLUIOB.
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B3aumonencrBue KMCIOT € OCHOBAaHUAMHU — PEAKUUSA HEUTPAIU3ALUM.
B3aumopneiictBue  kucior ¢ comaMH.  [lomyyeHue — OECKHCIOPOIHBIX
Y KUCIIOPOJICOIEPKAIINX KUCITOT.
Comu, wux knaccudukanuss ¢ cBoiicTBa. BzamMmopeicTBue coleit
C MeTaJylaMU, 0OCOOEHHOCTH ATUX peakiuii. BzaumoaeiicTBue coseil ¢ CosiMHu.
I'enetndeckue psAabpl MeTauia U HeMeTassa. ['eHeTuyeckas CBs3b MEXKIY
KJIaCCaMH HEOPTraHUYECKUX BEILIECTB.
JlaGopaTopHbIe ONbITHI
17. B3aumMopaeiicTBrE OKCHIA KAJIBIIUA C BOJIOM.
18. TlomyTHEHNE N3BECTKOBOM BOJIBI.
19. Peakius HeHTpaau3amuu.
20. TTonyuenue ruapokcuaa meau(ll) u ero B3anMojecTBre ¢ KUCIOTOM.
21. Paznoxenne ruapokcuaa meau(ll) mpu HarpeBanum.
22. BzaumojieficTBHE KMCIIOT C METaJUIaMH.
23. B3anMoencTBie KUCIIOT C COJISIMU.
24. O3HaKOMIJIEHHE C KOJUIEKIIMENH COJIEH.
25. B3aumoneiicteue cynbhara meau(ll) ¢ sxeaezom.
26. B3anMoencTBIe COJIEN C COJISIMU.
27. I'eneTndeckasi CBS3b Ha MPUMEPE COSTUHEHUM METH.
IIpakTuyeckue padoThl
6. Permenue sxcriepuMeHTAIBHBIX 33/1a4.
IHepuoanueckuii 3akoH u [lepuognueckasi cucreMa XUMHUYECKUX 3JIEMEHTOB
. U. MeHnaesieeBa u CTpOeHHUE aTOMA
EctecTBeHHbIE ceMeicTBa  XMMHMYECKUX  JJIEMEHTOB:  IIEJIOYHBIE
U IIEJOYHO3EMEIbHbIE METaJUIbl, TaJIOr€Hbl, WHEPTHbIC (OJAropoAHbIE) Ta3bl.
AmpoTtepHOCTD. AMBOTEPHBIE OKCUIBI M TUAPOKCHUIBI. KOMIUIEKCHBIE COMH.
Otkpeitue [I. . MenneneeBsiM llepronnueckoro 3aKoHa U CO3/IaHUE UM

[Tepunoanueckoit CUCTEMBI XMMHYECKUX SJIEMEHTOB.
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ATOoMBI Kak ¢opma CYIIECTBOBaHUS XMUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUA O CTPOEHHUH aTOMOB. JlOKa3aTelIbCTBA CJIOKHOCTH CTPOCHHUSI aTOMOB.
Omnsitel Pesepdopaa. Ilnanerapnas Moaenb CTpOEHUS aToMa.

CocTtaB aTOMHBIX SAE€P: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs ATOMHAs
Macca. B3auMoCBSI3b MOHSTUN «IIPOTOH)», KHEUTPOH», «OTHOCHUTEIbHASI aTOMHAas
Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHuE€ JJIEKTPOHHBIX YPOBHEH aTOMOB
xumuyeckux sieMeHToB NoNoe 1-20. TlonsiTue O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3oronbl. Pu3HUeCKUM CMBICT CHUMBOJHUKHA [lepuoguyueckoil CHCTEMBI.
CoBpemenHnast ¢gopmynupoBka Ilepuoandeckoro 3akoHa. M3MeHeHUs] CBOWCTB
AJIEMEHTOB B TEPHOJaX M Tpynmnax, Kak (YHKIUS CTPOCHHS SJIEKTPOHHBIX
000JI049€K aTOMOB.

XapakTepUCTUKA DJJIEMEHTa-METalla M JJIEMEHTa-HEMETaJla MO0 UX
NOJIOKEHUIO B Ilepuognyeckoii  cucTeMe  XHMHYECKHX  DJIIEMEHTOB
J1. 1. Menpaeneena.

JdeMoHCcTpamuun

e Paznmunbie popMbl TAOIUIT TEPUOTUICCKON CUCTEMBI.
e MogenupoBaHue MTOCTPOCHUSA [Teprnoanueckoi CHUCTEMBI

. 1. Menaeneena.

e Mojenn aTOMOB XUMUYECKUX AJIEMEHTOB.
e Mogenn aTOMOB 3JIeMEeHTOB 1—3-T0 IeproI0B

JlaGopaTopHbIe ONBITHI.

28. Tlonydenue aMmpoTepHOTO TUAPOKCHUIA U UCCIETOBAHIE €TO CBOMCTB.
Xumuyeckasi cBi3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKI MU
Nonnas xumuueckas cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMH METAJIJIOB

1 HemeTauioB. Cxembl 00pa30BaHUSI MOHHOW CBS3U NJI1 OMHAPHBIX COCAMHEHUHU.

NonHble KpuCTaUIMYECKHE PEIIETKHM M (PU3MYECKHE CBOMCTBA BEIECTB C ATHUM

TurnoM pemeTok. [lonstue o popmynbHON €TUHUILIEC BEILIECTBA.
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KoBanenTHass xumuueckasi CBsi3b. DJIEKTPOHHBIC U CTPYKTYPHBIE (hOPMYIIBI.
KoBanenTtHass HenosisipHast cBsizb. Cxembl 00pa3oBaHUsI KOBAJECHTHOW CBS3U IS
OMHApHBIX COeAMHEHUU. MONEKyIsIpHbIE U aTOMHbBIE KPUCTAITUYECKUE PEIIETKH,
Y CBOWCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTpOOTPUIATENBHOCTh. Psin  anexkrpoorpunatenbHocTd. KoBaneHTHas
noJisipHasi XuUMUYeckas CBsi3b. Jlumonb. Cxembl 00pa30oBaHUsS KOBaJECHTHOMU
MOJISIPHOW CBSI3U JUIsl OWHApPHBIX COeNMHEHUH. MOJEeKyIsipHbIE W aTOMHBIC
KPUCTAJUIMYECKHUE PEIIETKHA, CBOMCTBA BEUIECTB C ITUM TUIIOM PEHIETOK.

Metamndeckass XUMUYECKas CBSI3b M METAIMYECKAs KPUCTAIIMYECKas
pemérka. CBOWCTBAa BEIIECTB C OATUM THUIIOM pemerok. Enunas npupoaa
XUMHUYECKUX CBI3CH.

Crenenb okucneHusi. CpaBHEHUE CTEIIEHU OKUCIICHUS U BaJECHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUCIeHUs o GopMyIaM XUMUYECKUX COCTUHEHUH.

OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu. OrnpeneieHue CTeneHei
OKHCJICHUS JIJI1 AJIEMEHTOB, 00pa3yroIuX BEIIECTBAa pa3HBIX KiaccoB. Peakiuwu
MOHHOTO OOMEHa W OKHCIHMTEIHLHO-BOCCTAHOBUTENBbHBIC peakiuu. OKUCIUTETh
U BOCCTAaHOBHUTEJb, OKHCICHHME M BoccTaHOBIeHHE. (COCTaBJICHHUE YpaBHECHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMK METOJI0OM 3JISKTPOHHOTO OajaHca.
JdeMoHCcTpamuun

e BuneodparmeHnTsl u cnaibl «loHHAS XUMUYECKas CBSI3bY.

e KoJIeKius BEIIeCTB ¢ HOHHOM XMMHUYECKOM CBS3bIO.

e Mojgenu WMOHHBIX KPHUCTAUIUMYECKHUX PEIIETOK.

e BuneodparmeHnTsl u ciaiiasl «KoBajgeHTHAsI XUMAYECKAs CBSI3bY.

e Komnekuus BenecTB MOJEKYJIIPHOTO U ATOMHOTO CTPOEHHS.

e Mogenu MOJIEKYJISIPHBIX U AaTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuneodparMeHTsl U cnaiapl «MeTalmndecKkas XUMHUISCKast CBSI3bY.

o Komnekuusa «MeTtajuibl U CILIaBED).

e BsaumojeicTBuUE ITMHKA C CEPOM, COITHOU KuCcIoToH, xiopuaom meau(ll).

e ['openue maruus.
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e BsaumopeincTBue XJIOPHON U CEPOBOJLOPOIHON BOABI.
JlabopaTopHbIe ONBITHI

29. HM3rortoBieHue MOJIENH, WILTIOCTPUPYIONIEH CBOMCTBA METAINTUYECKON CBSI3H

9 kiacc
IloBTOpeHue U 00001IeHNE CBEEHUIT M0 Kypcy 8 Kiaacca

bunapubie coenunenusi. OKcHIbI COJIE00pa3yoOIIMe U HECOJIE00pa3yoIIre.
IM'uapokcuasl: ocHoBaHUs, aM(oTepHble, KUCIOThI. CpeHue, KUCIble, OCHOBHBIE
COJIN.

O6oOmienne cBeleHUM O XuUMHUUYeCcKux peakuusx. Kriaccudukamms
XUMUYECKUX pPEaKlWil 10 pa3IMyHbIM OCHOBAaHUSIM: COCTaBy U  UHCIY
pearupyrommx 1 00pa3yroluXcsl BEIIECTB, TEIIOBOMY 3((EeKTy, HampaBICHUIO,
U3MEHEHUIO CTETEeHEH OKHUCJICHUS DJJIEMEHTOB, OOpa3yIIIUX pearupyroine
BEIIECTBA, (pa3e, MCTOIB30BAHUIO KaTAIU3aTOPA.

[lonsiTHe O CKOpPOCTH XUMHUUYECKOW peakuuu. DakTopsl, BIUAIONIME Ha
CKOPOCTh ~XMMHUYECKHX PEaKkIUi: NpUpoJla pPEarupyrolnx BEIIECTB, HX
KOHLIEHTpalus,  TeMmIeparypa,  IUIOIIAaJb  CONPUKOCHOBEHUS,  HaJIU4HE
kaTanuzaropa. Karamus.

JdeMoHCcTpamuun

e (O3HaKOMIJICHHE C KOJUICKOUAMHU METAJIJIOB 1 HEMETAJIIIOB.

O3HaKOMJIEHHE C KOJUIEKIIUSAMHU OKCUIO0B, KUCIIOT U COJICH.
e 3aBUCUMOCTh CKOPOCTH XHMHYECKON peakIMyd OT MPUPOJIbl pearupyromnmx

BCIICCTB.

3aBUCUMOCTh CKOpOCTH XUMHYECKOU pC€akun OT KOHIOCHTPAIUHU

pearupyromnmx BeeCcTB.

3aBUCUMOCTD CKOPOCTH XUMHUYECKOU peaxkuu OT  IUIOLIagH

CONPUKOCHOBEHHUSI PEArupyIOIINX BEIIECTB ((«KUTISIIIUI CIION).

3aBUCUMOCTh ~ CKOPOCTM  XMMHMYECKOM  pEaKUMu OT TEMIIEpaTypsl

pearupyromnmx BeHiecTs.



25

JlabopaTopHbIe ONIBITHI

1. BzaumojeiicTBUEe aMMHaKka U XJIOPOBOJAOPO/A.

2. Peakuus HelTpanuzauu.

3. Habmtonenue TemnoBoro a¢exra peakiuu HedTpaiu3auu.

4. B3aumoiericTBrE CepHO KUCIOTHI ¢ okcuaoM meau (I1).

5. PasnoxeHune nepokcuia BOJI0po/ia ¢ MOMOIIBIO KaTadaszbl KapTodens

6. 3aBUCUMOCTbh CKOPOCTH XUMUUYECKOUN PEAKIIUU OT MPUPOJIBI Pearupyrommnx

BEIIIECTB HAa MIPUMEPE B3aUMOJICHCTBUSI paCTBOPOB TUOCYJIb(aTa HATPUS U

xJiopuza 0apus, THOCYb(haTa HaTPUS U COSTHOM KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKIuu OT MPUPOJIbl METAIIJIOB MPU KX

B3aMMOJECHCTBUH C COJISTHOM KUCIJIOTOM.

8. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOHN PEaKIIMK OT MPUPOJIBI KUCIIOT MPHU

B3aMMOJCHUCTBUH UX C JKEIJIC30M.

9. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOU PEAKIIUH OT TEMITEPATYPHI.

10. 3aBUCHMOCTH CKOPOCTH XUMHUUECKOM PEaKIIuu OT KOHIICHTPAIUH.

11. 3aBUCUMOCTH CKOPOCTH XUMHUUECKOU PEAKIIUK OT TUIOIIAJAN CONPUKOCHOBEHUS

pearupyrommx BeuecTs.

12. 3aBUCHMOCTH CKOPOCTH XUMHUUYECKOM PEaKIMK OT KaTalInu3aTopa.
XuMHuYeCKHe peaKkIui B PACTBOPAX 3JIEKTPOJIUTOB

[TonssiTie 00  DIACKTPONMTHUYCCKOM  JTUCCOLMAIIMU.  DJEKTPOJIUTHl U
HEJJICKTPOJIMTHI. MeXaHu3M  JUCCOLMAIIMK  DJCKTPOJMTOB €  pa3IuYHBIM
xapakTepoM CcBs3U. CTeneHb HIEKTPOJUTHYECKOW auccouuanuu. CHIIbHBIE H
c1a0bIe AIEKTPOJIHUTHI.

OCHOBHBIE  TOJIO)KEHHSI TCOPUHM  DJICKTPOJMTHUYECKON  IHCCOIMAIINH.
Knaccudukanuss voHOB M uX cBoicTBa. KHCIOTHI, OCHOBaHHA M COJU Kak
ANEKTPOJIUTHL. VX Knaccuukamus U JUCCOIUAITNS.

OO6mue XMMHYECKHE CBOMCTBA KHCJIOT: M3MECHEHHE OKPACKH MHIUKATOPOB,
B3aUMOJICHCTBUE C METa/lJIaMH, OKCUJAMH W TUJIAPOKCHUIAMH METAJUIOB U COJISIMHU.

MonekynsipHble U HOHHBIE (IIOJHBIE M COKpAIIEHHBIC) YPABHEHUS PEAKIUU.



26

XUMHYECKAN CMBICJI COKPALIEHHBIX YPAaBHEHUH. YCJIOBUs INPOTEKAHUSA pEaKLUu
MEKy JIEKTPOJIUTAMHU O KOHIA. PsT aKTMBHOCTH METAJIOB.

OO0Ompe XMMHYECKHE CBOMCTBA IIENOYCH: B3aMMOJICHCTBHE C KHCJIOTaMH,
OKCUJaMHU HEMETAJJIOB, coyisiMU. OOlue XUMHYECKHE CBOWCTBA HEPACTBOPHMBIX
OCHOBaHMI: B3aUMOJEHUCTBUE C KUCIOTAMU, PA3JI0KEHUE IIPU HAIPEBAHUU.

OO0muMe XUMUYECKHE CBOMCTBA CpPEIHMX COJIeH: B3aUMOJIECUCTBHE C
KUCJIOTaMH, LIEJI0YaMHt, COJISAIMU U METaJlJIlaMu. B3anMOAElCTBUE KUCIIBIX COJIEN CO
HIEJI0YaMHU.

['unponus, kak 0OMeHHOE B3auMojecTBUE coneil ¢ Bogol. ['uaponus conu
CWJIBHOTO OCHOBAaHMS MU Cia00N KUCIOTHI. ['Maponu3 coiau cnaboro OCHOBaHUS U
cuwibHOM kucnoThl. Llkana pH.

CrolicTBa KHUCIIOT, OCHOBaHMI, OKCHUJOB M COJE€d B CBET€ TEOPUU
ANEKTPOJIUTUYECKOM  JUCCOLUMAMM M OKHUCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
pEaKIUH.

JdeMoHCTpaIuH.
e lcrnpITaHuEe BEUIECTB U UX PACTBOPOB HA BJIEKTPOIPOBOAHOCTD.
e 3aBUCHUMOCTb BJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHLICHTPALIUH.
e J[BMXKEHHE OKPAIIEHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
e Ormpenenenue xapakTepa cpeibl B pacTBOPAX COJIEH.
JlaGopaTopHbie ONbITHI.
13. Jluccormarusi cnadbixX MJIEKTPOIUTOB HA IPUMEPE YKCYCHOU KUCITOTHI.
14. '3ameHeHne OKpacKu MHIUKATOPOB B KHUCIOTHOM Cpee.
15.Peakiusi HEWTpanu3aluu pacTBOPA MIETOUYH PAa3TUYHBIMU KUCITOTaAMU.
16. Tlonyuenue runpoxcuaa meau(ll) u ero B3anmoelicTBrE ¢ pa3TMIHBIMU
KUCJIOTaMHU.
17. B3aumojeicTBrEe CUIBHBIX KUCIOT ¢ okcuaom Meau(ll).
18-20. B3aumopeiicTBrE KUCIIOT C METAJITIAMHU.
21. KauecTBeHHas peakius Ha KapOOHAT-MOH.

22. TlonydeHue cTyaHs KPEMHUEBON KHUCIOTHI.
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23. KauecTBeHHas peakuus Ha XJIOPUA- UM CYJIb(aT-HOHBI
24. I3aMeHeHne OKpacKu MHIUKATOPOB B IIEJIOYHOM Cpelie.
25. B3auMojelicTBuE MIeoYe ¢ yrIECKUCIIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KaTHOH aMMOHUS.
27. TIonyuyenue runpoxcuna meau(ll) u ero paznoxeHwue.
28. B3aumopenicTBue KapOOHATOB ¢ KUCIOTAMMU.
29. [lonyuenue rugpokcuaa xenesa(lll).
30. B3aumopeticTBue xene3a ¢ pactBopoM cyibdara meau(ll)
IIpakTHyeckue padoThl
1. CBolicTBa KMCIIOT, OCHOBaHUM, OKCUIOB U COJIEH B CBETE TEOPUU
ANEKTPOTUTHYECKON TUCCOIUAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuin
HeMeTaqibl M UX coeTMHEHUST

CrpoeHune aTOMOB HEMETAUIOB U UX IMoJokeHue B Ilepuogmueckoi
cucreMe. Psang  snextpoorpunarenbHocTH.  Kpucrtaminueckue — pelméTku
HEMETAJJIOB — IMPOCTHIX BEIIECTB. AJIOTponus U €€ npuuuHbl. Duznueckue
CBOMCTBA  HEMETAJUIOB. O0umme  XUMHUYECKUE CBOMCTBA  HEMETAJJIOB:
OKHUCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoeHrEe WX aTOMOB M MOJEKyJ. DU3NYECKHE U XUMHUYECKHE
CBOMCTBa TaJIOT€HOB. 3aKOHOMEPHOCTM W3MEHEHHS CBOWCTB TaJOr€HOB B
3aBUCUMOCTH OT HuX nojoxeHus B llepmogmueckonn cucreme. Haxoxnenue
rajioreHoB B MIPUPOJIE U UX MOJIyYEHUE. 3HAUYEHHUE U IPUMEHEHUE raJOT€HOB.

l'anoreHoBogOpoAbl U COOTBETCTBYIOIIME UM KHCIOTHI: IJIaBUKOBAs,
colisiHast, OpOMOBOAOpONHAs, uomoBoAoponHas. [amorenuapl. KauecTBeHHBIC
peakiuu Ha TaJloreHua-uoHbl. I[IpUMeHEeHHe COEAUHEHUW TaJIOreHOB M HX
OunonornyecKkas poib.

O6mrast xapakrepuctuka 37MeMeHTOB VIA-rpynmel. Cepa B mpupoae u e
MnoJiydyeHue. AJUIOTPOIHbIE MOAU(MUKAIUM CEpbl U UX CBOMCTBA. XHUMHUYECKUE

CBOWCTBA CEPHI U €€ IPUMEHEHUE.
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CepoBo10OpO/: CTPOCHHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHYECKUE CBOMCTBA,
nosyueHnre u 3HadeHue. CepoBojopoaHas kuciota. Cynbpuabl U UX 3HAYEHHE.
JIromuHOGOPBI.

Oxkcun cepoi(1V), cepaucras kucnora, cyibpurel. KauecTtBeHHass peakius
Ha CyJIb()UT-UOH.

Oxcun cepoi(V1), cepHas kuciora, cynbdatsl. Kpucrammoruaparsl.
KauectBeHnHas peakuus Ha cyiab(paT-uoH.

CepHasi KuCJIOTa — CUIIbHBIN 371eKTpoauT. CBoiicTBa pa3z0aBiIeHHON CepHOMU
KHACJIOTBI, KaK TUIMUYHOM KHUCJIOTHI: B3aUMOJIEUCTBUE C METaJJIaMU, OCHOBHBIMU U
aM(OTEepHBIMU OKCHJIAMH, OCHOBAaHMSIMHU U aM(pOTEPHBIMU THUIPOKCUIAMH,
cossimu. KauecTBeHHast peakius Ha Cyab(aT-uoH.

OO6mmas xapaktepucTuka 3yeMeHToB VA-rpyImbl. A30T, CTPOCHHE aToMa U
MOJIeKYyJIbl. DPu3nueckue U XMMUYECKHE CBOWMCTBA M NMPUMEHEHHE a30Ta. A30T B
IPUPOJIE U €ro OMOoJIOTHYEcKas poJb.

AMMuak, CTpoeHHe MOJIEKYJbl U (u3nYecKue cBoiicTBa. AMMMauyHas BOAA,
HAIIATBIPHBIA CHOUPT, THAPAT amMMuaka. JIOHOPHO-aKLENTOPHBIA MEXaHU3M
oOpa3oBaHMs KaThoHa aMMOHMs. BocctaHoButenbHble cBoOMcTBa ammuaka. Conu
aMMOHMS U UX NpUMeHeHne. KauecTBeHHas peakius Ha KaTHOH aMMOHMS.

Oxcuapl a3ora: HecojeoOpa3yroIue U KUCIOTHbIE. A30THUCTasl KUCJIOTa U
HUTPUTHI. A30THAsI KHCIIOTA, €€ MOJIy4eHHE U cBoMicTBa. HUTpatsl.

®ochop, crpoenne atoma u amiorporus. DPochuasl. Dochun. Oxcupg
dochopa(V) u oprodochopnas kuciora. Docdatel. PochopHbIe YIOOPCHHUS.
NHcexTnuuabl.

OO6mrast xapakTepucTuka 37MeMeHTOB |V A-Tpynmbl: 0COOEHHOCTH CTPOCHUS
aTOMOB, NPOCTBIX BELIECTB W COCIWHEHHH B 3aBUCUMOCTH OT IOJOKEHHUS
anemeHnToB B Ilepuoauueckoid cucreme. Yriepos. AJIOTPONHbIE MOAU(DUKALINN:
anMas, rpadut. AMOp(HBIN YIIepoJ U €ro copTa: caka, aKTUBUPOBAHHBIN yTOJb.
AncopOuus. Xumuueckue cBoicTBa yriepoaa. Kokcoxumuueckoe mpou3BOJACTBO

u ero npoaykius. Kapoumsl.
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Oxkcupn yrnepona(ll): ctpoenue Mosekysbl, MOJYy4YEHHE M €r0 CBOMCTBA.
Oxcupn yriepoma(lV): cTpoeHue MOJIGKYJIbI, IOJYYEHHE W €ro  CBOMCTBA.
VYronbHas kucinora. Cojid yroiabHOW KHUCJIOTHI: KapOOHATHl W THUAPOKapOOHATHI.
TexHuuyeckas v UILEeBas Coaa.

Heopranunyeckue u opranuueckre BEUIECTBA. YTIIEBOJOPOAbl. X UMHUECKOE
CTPOEHUE OPTraHUYECKUX BEUIECTB, KaK MOPAJOK COCIMHEHHS] aTOMOB B MOJIEKYJIE
10 BaJIGHTHOCTH.

MeraH, 3TaH, Kak MpejesibHble YriIeBOAOPObl. DTUJIEH U aleTUIIeH, Kak
HenpeeabHble (HEHACBIUIEHHBIE) YIJIeBOJIOpOAbl. ['opeHue yrieBoJopo/0B.
KadecTBeHHbIE peakiiuy Ha HETNpeeIbHbIC COSTUHEHUS.

OTUNIOBBIA  CITUPT, €ro TMOJy4YeHUe, MNPUMEHEHUEe U (U3UOJIIOTHIECKOE
nercreue. Tpéxatomubli cnupT ImMuepuH. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIIUPTHI. Y KCYCHasi — MPEJCTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.

Kpemnnii, ctpoenne ero aroma u cBoiictBa. Kpemuuii B mpupoze.
Cumunuast v cuiad. Oxeun kpemuns(1V). KpemuaueBast Kuciora u €€ COJH.

[IpouszBoncTBo  crexkna W ueMmeHTa.  [Ipoaykuuss — cUIMKaTHOM
MPOMBIIIJICHHOCTH:  ONTHYECKOEe BOJIOKHO, Kepammuka, dapdop,  dasHc.
OnTtrnyeckoe BOJOKHO.

Hemeramner B npupoge. @pakuMOHHAs MEPETOHKA JKUIKOTO BO3JyXa Kak
crioco® ToydeHHUs KHCIIOpojaa, a3ora, aproHa. llomydyenue docdopa, kpemHuUs,
XJIOpa, M0J1a. DNEKTPOJIU3 PaCTBOPOB.

[lonyueHne cepHON KHUCHOTBI: ChIPbE, XMMHU3M, TEXHOJIOTMYECKAsl CXeMa,
METOJI KHUIIAIIEro CJIOS, MPUHIUIBI TETI0O0OMEeHa, TPOTUBOTOKA W HUPKYJIISAIUH.
Oneym. [IpousBoacTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs! CXEMa.

JdemoHcTpanuun

e Koiutekuust HeMeTaoB.
e Mojaenn  KpUCTAJUIMYECKHX  PEIIETOK  HEMETANIOB:  aTOMHbIE U

MOJIEKYJISIPHBIE.

e (30HATOP U MPUHILIMIIBI €T0 PaOOTHI.



['opeHnne HemeTaIoB — MPOCTHIX BEHIECTB: cepbl, (hocdopa, IpeBECHOTO
YIS,

OO6pa31ibl rajloreHOB - MPOCTHIX BEIIECTB.

B3aumonencTBre raloreHoB ¢ METajuIaMH.

BriTecHenue xjopa 6poMOM WM HOJIa U3 PACTBOPOB UX COJIeH
Komnexkuus npupoIHbIX COETUHEHUH XJI0pa.

B3aumMonencTBre cepbl ¢ METAUIAMH.

["'openue cepbl B KUCIOpPOAE

Konnexkuus cynbpuaHbIx py/a.

KauecTBenHas peakuust Ha CyiIbQUI-UOH

OO6eciBeurBaHUE OKPAIICHHBIX TKAHEH U IBETOB CEPHUCTHIM ra30M.

B3aumonericTBrEe KOHIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MEBIO.

30

OOyrnuBaHuEe OpPraHWYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEpHOMU

KUCJIOTOM.

Huarpamma «CocTtaB BO31yxa».

Buneodparmentst u cnaiinbl «IItnasu 6a3apsi».

[Tony4yenue, cobupanue v pacno3HaBaHUE aMMHUAKA.

Paznoxxenne GuxpomaTa aMMOHHUS.

B3aumonenicTBrEe KOHIEHTPUPOBAHHOM A30THOM KHUCIIOTHI C MEJBIO.
['openue uépHoro nopoxa.

Pa3nosxeHne HUTpaTa Kajausi ¥ TOPEHUE JPEBECHOIO YTrOIbKa B HEM
OO6pa3ipl TPUPOTHBIX coeTuHEeHUH hocdopa.

['openue docdopa Ha BO3yXe U B KUCIOPOIC.

[Tomyyenue 6emoro ¢pocdopa v UCTIBITAHUE €TO CBONCTB

Komnexmus «O6pa3nsl IpUPOIHBIX COSTHHCHUH yTIIepoaay

IMoptper H. JI. 3enunckoro. IlornoiieHre aKTUBUPOBAHHBIM YIIIEM

PacTBOPEHHBIX BELIECTB UJIU T'a30B.

YcTpolcTBO MPOTUBOrasa.
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Mopenu MOJICKYJ MCTaHa, 3TaHa, OSTUJICHA 1 allCTUJICHA.

B3aumoneiictBue 3tuneHa ¢ OpOMHON BOJIOM M pacTBOPOM I€pMAaHraHaTa

KaJIHSL.

OO611e XMMUYECKUE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHnHas peakuysi HAa MHOTOaTOMHBIE CITUPTHI.

Komnexkuus «O6pa3iibl IPUPOTHBIX COSTUHEHUN KPEMHUS.

Komnekuus crekna, KepaMUKH, IEMEHTA U U3JEIUN U3 HUX.

Komnexkuus npoayKiuu CUIMKaTHON NPOMBIIIJIEHHOCTH.

Buneodparmentst u cnaiinbl «IIpon3BoaCTBO CTEKIA U IEMEHTAY.
Komnexuus «IIpupoiHbie cCOEqUHEHNS] HEMETAILIOB.

Buneodparmentsl u ciaiinbl « @pakiimoHHAas MEPErOHKA KUIAKOTO BO3TyXa»
Buneodparmentst u cnaigsl «llomydeHue Bomopona, KuciIopola H
TaJIOr€HOB AJIEKTPOIUTUYECKUM CITIOCOOOM).

Mogenu annapaToB 1 IPOU3BOICTBA CEPHOU KUCIIOTHI.

Mojenb KUIISIIEro Ciosl.

Mojenb KOJIOHHBI CUHTE3a aMMHaKa.

BuneodparmenTst u cnaitas «IIponu3BoACTBO CEPHOI KHCIOTHDY.
BuneodparmenTst u ciaiiasl «[Ipon3BoicTBO aMMuaKa.

Komnexnus «CoIpbE 1151 MOJTYYEHUS] CEPHOUM KMCIOTBI.

JlaGopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacnio3naBanue rajJJorcHua-nunoHOB.

KauecTBeHHbIe peakiiuu Ha Cyib(aT-HOHBI.

KauecTBennas pCaKknus Ha KATUOH aMMOHMU .

XUMHYECKHE CBOMCTBA a30THOM KUCJIOThI, KAK 3JIEKTPOJIUTA.

KauecTBeHnHbIe peakuu Ha Gocdar-uoH.

[Tony4yeHnne u CBOMCTBA YyrOJIbHON KUCIOTHI.

KauecTBeHHas peakius Ha KapOOHAT-UOH.

[IponyckaHue yriieKuciaoro ra3za uepes pacTBOp CUJIMKaTa HATPHs.
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IIpakTyeckue padorTol
H3yyenune cBOMCTB COJISTHOM KMCJIOTHI.
2. I3ydeHne CBOMCTB CEpHOU KUCITOTBHI.
3. Ilonmyyenue aMmmuaka U U3y4eHHE €ro CBOMCTB.
4. TlonyyeHue yrieKHUcIIOoro ra3a u U3y4eHue ero CBOMCTB.

MeTasibl M MX COeAMHEHM S
ITonoxenne meramnos B [lepuonnueckon cucremMe XuMHIECKUX diieMeHToB Jl. M.
MenpeneeBa, CTpOCHUE HX aTOMOB M KpPUCTALUIOB. MeTamnuyeckas CBA3b U
METaJUIMYECKasi KpUCTAJUIMYECKas pemeTka. PU3n4ecKue CBOWCTBA METAJIIOB:
ANEKTPO- M TEIUIONPOBOJHOCTh, OTpaXkarouass CHOCOOHOCTb, IIACTHYHOCTb.
CnuaBbl YEPHBIE U IIBETHBIE.
MeTtamibl Kak BOCCTAaHOBUTENM. OJCKTPOXUMHUECKUN Pl HAIPSIKECHUI.
B3aumopelicTBue METAUIOB € HEMETaulaMHM, OKCHUJAMH, KUCIOTaMH, COJISIMHU.
AJIOMUHOTEPMHUS.
CrpoeHue aToMOB M MPOCTBIX BEHIECTB IIECJIOYHBIX METAJJIOB. 3aBUCHUMOCTH
bu3MUecKX U XUMHUYECKHUX CBOMCTB HIEJIOYHBIX METAUIOB OT 3apsioB sAep UX
aToMoB. OKCUABI Y THUAPOKCHU/BI IIETOYHBIX METAJIOB, UX MOJIYyYEHHE, CBOMCTBA,
IpUMEHEHHE. BaKHEHIINEe COJIM LICJIOYHBIX METAJUIOB, UX 3HAYCHUE B )KUBOU U
HEXUBOW IPUPOJIE U B )KU3HU YEIOBEKA.
CtpoeHue aroMOB U MPOCTBIX BEHIECTB IIECIOYHO3EMEIBHBIX METAJIJIOB.
3aBUCUMOCTDh (DU3UYECKUX U XUMHUYECKUX CBOMCTB IIETIOYHO3EMEIBHBIX METAJUIOB
OT 3apsAloB siAep UX aTroMoB. OKCHIBI M THAPOKCHABI IIEI0YHO3EMEIbHBIX
METAJUIOB, UX MOJIyYCHHUE, CBOMCTBA U NPUMEHECHHUE. BaxkHenmne conu meEIouHo-
3€MEJIbHBIX METAJUIOB, UX 3HAYCHUE B MPHUPOJC M KU3HM udejoBeka. KapOoHAThl u
TUAPOKapOOHATHI KAJIBIIUS.
XKéctkocTh BOABI: BpeMeHHasi U mocTtosiHHas. CrocoObl yCTpaHEHUs! BPEMEHHOM
x€ctkocT. CIocOOBI yCTpaHEHUS TTOCTOSTHHOM )KECTKOCTH. VIOHUTHI.
CoenuHeHnst allOMUHUS B TNpUpoJe. XHUMHUYECKHE CBOMCTBA AIIFOMUHUA.
Oco0eHHOCTH OKCHJIa M THAPOKCHIA AIIOMHUHHS KaK aM(pOTEPHBIX COEIUHEHHI.

Baxueiimue conu amoMuHus (XJTOpUI, Cyabdar).
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OcoOeHHOCTH cTpoeHHs aToma xenes3a. JKenezo B mpupone. Baxueimme pynsl
xeneza. Okcuapl u ruapokcuabl skenesa(ll) u xemesa(lll). Comm xenesa(ll) u
xene3a(lll). OOnapyxeHHEe HMOHOB KAaTHOHOB JKe€jle3a B pacTBOpe. 3HAYCHHUE
COCMHEHUH XKele3a.
Koppo3ust xumudeckast v 3IeKTpPOXUMHUYECKasl. 3alluTa METAIUIOB OT KOPPO3HUH.
Mertanisl B mpupo/ie: B CBOOOIHOM BHUJE U B BUje coenuHeHui. [lonsarue o
Metautypruu.  Yé€pHas u  1BeTtHas  Metautyprus.  [lupomeramnyprus,
TUAPOMETAILTYPrus, dNeKTpoMeTaiyprus. Jlomennslii mpornece. [lepepaboTka
YyryHa B CTajb. DJIEKTPOJIU3 PACIIABOB.
JemoHcTpanuun

e BzaumopencTBUE HATPUS, JINTUA U KaJbIUs C BOJOM.

e ['opeHue HaTpus, MarHus U Keje3a B KUCJIOPOJIE.

e Bcnbimka TepMUTHON CMECH.

e B3sauMozelcTBUE CMECH MOPOIIKOB CEPBI U KEJIE3a, LIMHKA U CEPHI.

e B3sauMopelicTBUE aTIOMUHUS C KHCIOTAaMH, IIEJI0YaMU U BOJIOK.

e BsauMopelicTBHE Kee3a U MEIU C XJIOPOM.

e BzammopelcTBUE MEIM C KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTOW U a30THOM

KHUCIIOTOM (pa30aBiIeHHON 1 KOHIICHTPHUPOBAHHOM ).

e Okpacka IIaMeH! COEIMHEHUSIMH IIEJIOYHBIX METAIIIOB.

e Okpacka MIaMEHU COECTUHEHUSIMH IIETOYHO3EMENIbHBIX METAJIIOB .

e [ameHue u3BecTH BOAOM.

e [lonydyeHune KECTKOM BOABI B3aUMOJCUCTBUEM YIJIEKHUCIIOTO C U3BECTKOBOU

BOJOM.

e YcTpaHeHHE BPEMEHHOM KECTKOCTU KUTISTYEHUEM U JT00ABKOM COJIBI.

e VYcTpaHeHHE MOCTOSHHOM KECTKOCTU J00ABKOM COJIBI.

e VlOHWUTHI ¥ IPUHIIAI UX NEUCTBUS (BUACOPPArMEHT).

e Kosutekuust npupoAHBIX COEAMHEHUN aTFOMAHUSL.
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e JlonyueHue am(pOTEpHOro TUAPOKCHIA ATIOMUHUSA U MCCIIEJOBAHUE €0
CBOMCTB.
e Komekuus «XUMUYECKUE UCTOUHUKH TOKA.
e Pe3ynpTarhl JINTEIBHOIO KCIIEPUMEHTA IO U3YUYEHHUIO KOPPO3HH CTAJIbHBIX
U3JIEJINKA B 3aBUCUMOCTH OT YCJIOBUI IIPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(ll) Bomopomom.

e Bugeodparmentsl u crnaipl «I[pon3BOACTBO UyTyHa U CTATIN.

e BuaeodparmenTsl u ciaiinbl «31enus u3 yyryHa u craim.

e BugeodparmenTsl u cnaiipl «[Ipor3BOACTBO ATFOMUHUS Y.
JlaGopaTopHbIe ONbITHI
39. B3aumoseticTBue xeie3a ¢ pactBopoM cyibdara meau(ll).
40. TlonydeHne N3BECTKOBOM BOIBI U OTIBITHI C HEH.
41. Tlonyuenue ruapokcuaon xeneza(ll) u (11).
42.KayecTBEHHbBIE PEAKIIUU HA KaTUOHBI JKEJIe3a.
IIpakTHyeckue padboTbl
6. [TomyuyeHue »KecTKOM BOABI U CIIOCOOBI €€ YCTpaHEHHUS.
/. PellileHre SKCIIEpUMEHTAbHBIX 33/1a4 IO TeMe «MeTalibly.

XuMHA U OKPYKAKOIIAA cpeaa

Crpoenue 3emud: SOpO, MaHTUA, 3€MHas KOpa, HMX XUMHUYECKHIl COCTaB.
Jlutochepa u e€ xummyeckuit coctaB. Munepansl. Pynsl. OcagouHbie mOpOBI.
[Tone3nsie nckomnaeMple. XUMUYECKUI cOCTaB TUAPOChHEphl. XUMUYECKUNA COCTaB
aTMoc(epsl.
HNcTOYHMKM XMMHMYECKOTO 3arpsi3HEHUsI OKpyKarowed cpeabl. [nmodanbHbIe
HKOJIOTHYECKHE TPOOJIEMBbI YEIOBEYECTBA: MAPHUKOBBIM 3(PQEKT, KUCIOTHBIC
JOKJM, O30HOBBIE JBIPbl. MEXIyHAPOAHOE COTPYAHHUYECTBO B OOJACTH OXPAHBI
OKpYXaroLEel cpeabl OT XUMHUYECKOIO 3arpsI3HEHUS. «3€JIEHAsT XUMHUSD).
JdemoHcTpanumn

e Buneodparmentsl u cnaiibl «CTpoeHue 3eMiu U €€ XUMUYECKHUI COCTaB.

e Koutekunss MUHEPAIOB U TOPHBIX IOPOJ.
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e Komnexkuus «Pynsl MeTaIIIOBY.
e Buneodparmentsl u cmaiiapl «l'7o0anbHBIE SKOJOTMYECKUE MPOOJIEMbI
YEJI0BEYECTBAY.
JlaGopaTopHbIe ONbITHI
43. N3yueHue rpaHura.
O06001meHne 3HAHNM 110 XUMMH 32 KypCc OCHOBHOM mKkoJibl. Iloaroroska k
OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy
CrpoeHue atomMa B COOTBETCTBUM C IMOJOKEHHUEM XHMHYECKOIO JJIEMEHTa B
Ilepuognueckori cucreme. CTpOEHME BEIIECTBA: XHMHYECKAasl CBSA3b M
KPUCTAINTMYECKUE PEIIETKH. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTaMHU
NPOCTHIX BEUIECTB (METAIJIOB, HEMETAJJIOB, OJaropoJHBIX T'a30B) OT MOJOKEHHUS
anemeHToB B Ilepmoamueckoit cucreme. TUIONOrHs HEOPraHMYECKUX BELIECTB,
NEJI€HUE UX Ha KJacchl U rpynmnsl. [IpeacraBurenu.
[Ipu3Haku u© ycrnoBUsS TPOTEKAHWS XMMHYECKHUX peakuuid. Tunosorus
XUMHYECKUX PEaKIUid MO pa3judyHbIM OCHOBAaHMSM. Peakiuum HMOHHOTO OOMeEHa.
OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.
XUMHYECKHE CBOMCTBA MPOCTHIX BENIECTB. XaPAKTEPHbIE XUMUUYECKUE CBOMCTBA
coJIe00pa3yIoOmUX OKCUIOB, THAPOKCUIOB (OCHOBAHMM, KUCIOT U aM(POTEPHBIX

TUJPOKCHUJIOB), COJICH.



IlpuMepHOe TeMaTHYeCKOe IIAHMPOBaHNe Kypca 8 Kiacca
(2 u B Hexer0, Beero 68 4.)
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Howmepa Tema ypoka OcHoBHoOE cojJep:kaHue XapakTepucTHKA OCHOBHBIX BU/IOB OcHoOBHBIE
Yporon ypoka NeATeIbHOCTH HaNpaBJeHUs
o0yuyawuuxcs (Ha ypoBHe y4eOHBIX BOCIIUTATEIbH
AeHCTBUI) oii
NeSATeIbHOCTH
8 kmace
HavajbHble NOHATUS U 3aKOHBI XUMUHU (20 4.)
1 [Ipenmer xumun. | Tena wm BemectBa. CBoiictBa BemiecTB.| O0vsicHAmb, YTO MNpPEeaIMETOM  u3yuyeHus | [lampuomuueckoe
Ponp  xumum B | DramoHHbIe SBJSIIOTCSL ~ BEIIECTBA, WX CBOWCTBA W  UX| B0cCnumadue,
YKU3HU YEJIOBEKa dbuzmveckue CBOMCTBa BEIIIECTB. | MpeBpaIIeHMs.. 9KoN02U"eCKOe
Martepuansl 1 MartepuanoBeaeHue. Ponb | Paziuuams Teda W BEUIECTBa, BeEIIECTBA U| gocnumawue
XMMHH B JKU3HU COBPEMEHHOro OOIleCTBa. | MaTepUalbl.
OTtHoieHue oOmrecTBa K  XUMHH: Yemanasnueamo MIPUYHUHHO-CJICICTBEHHBIE
xemouinus 1 xemooOus. Xapaxkmepuzosamu MOJIOKUTETHHYIO u
JleMoHCcTpanum. Konnekuus | oTpuuatenbHyl0  pojidb  XMAMHH B JKHU3HH
MaTepUajIoB U U3JICTHIN3 HUX. COBPEMEHHOTO 00I1IeCTBA.
JlaGopaTtopHble ONBITHI. 1. Apeymenmupoéams ~ CBOE  OTHOIIEHUE K
O3HakoMJICHHE c KoJUIeKIuen | xeMmodrimu nxemohoouu.
71a00pPaTOPHOM MOCY/IbI
2 Metonet  u3yueHus | Meroasl usydeHuss xumuu. Habmonenwe.| Xapaxkmepuzosamo OCHOBHBIE MeTOIbl| Dcmemuueckoe
XUMHH DKCIEpUMEHT U3YYEHHUS €CTECTBEHHO-HAYYHBIX TUCIUIUINH. socnumatue

MopenupoBanue. Mozaenu MarepuaibHbIE

Y 3HAKOBBIEWJIM CUMBOJIBHBIE.
JlemoHcTpay. Mozenu, nCcronbp3yeMble Ha
ypokax Qu3uku, OMOIorum, reorpaduu.
OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJEIH
HEKOTOPBIX XMMHUUECKUX BemecTB. Moenu
KPHCTAJUTMYECKUX PEIIETOK.

Cobupamb 00bEMHBIE U IAPOCTEPIKHEBBIE MOJIEIIN
HEKOTOPBIX XUMUYECKHIX BEIIECTB




HaGnmronenue 3a ropsimei cBeuoi
Du3nvecKue SBJICHUS ITPU TOPSHUHU CBEYH.
CTpoeHue TUIaMEHU CBEYH

Brusinue Bo3yxa Ha TOPEHUE CBEYU

CIIUPTOBKOM.

Bvinonnams 0e30TacHbIC B IOMAIIIHUX YCIOBUAX
PKCIIEPUMEHTBHI, IPOBOIUTH HAOTIOACHUS 32
COPEHUEM CBEUU

Oghopmnsimes OTYET O TIPOJICIIAHHON paboTe ¢

M CITI0JIb30BAHUEM PYCCKOT'O S3bIKa U SI3bIKd XUMHUU

ArperatHbie ["a3b1. XKuakoctu. TBEpIbIE BeleCTBA. Paznuuams TPU arperaTHbIX COCTOSIHUS BEIIECTBA. |Ipydosoe
COCTOSTHUSI BEIIECTB [B3anMHEBIE TIEpEX0Ibl MEXKTy arperaTHbIMU Yemanasnueams B3auMOCBS3U MEX1Y HUMH Ha socnumanue

COCTOSTHUSIMU BEIIECTBA: BO3TOHKA OCHOBE B3aMMHBIX IIEPEXOJIOB.

(cyOnmmanusi) u nqecyonuMarusi, KOHAeHcaus |Mnitocmpuposams 3TH IEPEX0Ibl TIPUMEPAMH.

1 ICTIapeHUe, KPUCTAJUIH3AIMS U TUTaBiieHue. | Habnrooams XAMUYECKUH SKCTICPUMEHT U JIENIaTh

Hemonctparmu. Cobupanue mpudopa st BEIBOJIBI HA OCHOBE HAOJIOICHHIH

[OJTydeHHUs Ta3a U MPOBEpPKa ero Ha

repMETHYHOCTh. BO3roHka cyxoro JibJa, nojaa

vy HadTamuHa. ArperaTHble COCTOSTHUSI BOJIBI.

JlaGoparopHbie onbIThl. 2. [IpoBepka npudopa

TS TTOJTYYEHUS Ta30B Ha TePMETHIHOCTD.
[TpakTrueckas 3HAKOMCTBO € J1ab0paTOpHBIM 00OpyAOBaHUEM. |Pabomamsb ¢ 1abOpaTopHBI 000PYTOBAHUEM H [ lampuomuuec
padora 1 [IpaBusia TeXHUKK 0€30MAaCHOCTH TP padOTe B [HArpPEBATEIbHBIMH ~ MPUOOPAMU B COOTBETCTBUU C [KOE

KaOuHeTe XxuMuu. Hekoropbie BUabI padoT. [paBUJIaMU TEXHUKHU O0€30MaCHOCTH. socnumanue,

O6Hapyx)eHue NpoAYKTOB TOpeHUs napapuua u|BuinonHsams NpoCTEUIINE MAHUITYIISIIUH C J1a0. bKoI02UYeCKOoe

BIIMSIHUE BO3yXa HA TOPEHHUE CBEYH. 000pyI0BaHUEM: C Ta0OPAaTOPHBIM IITAaTUBOM, CO [gocnumanue
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duznyueckue Ousnueckue sBaeHUs. Yuctele BemiectBa u|Paziuuams GU3NUECKUE U XUMUYECKHE SBIICHUS, Ixkonoeuueckoe
CMECH. YUCTBIC BEIIECTBA U CMECH. gocnumanue
SIBJICHUS B XUMUU
Knaccuguyuposams CMECH.
l'omorennsie u rereporennsie cmecu. Cmecu .
N IIpusooums ipuMepbI cMecel pa3IuyHOrO
ra3zoo0pasHble, Kuakue u TBEpapie. CrocoOs!
. ArperaTHOro COCTOSIHUSL.
pasfenieHuss  CMeceil:  MeperoHka,  Wiu
Yemanasnueams NpUYMHHO-CIIEICTBEHHBIE CBA3U
JTUCTUJUIALMS, OTCTauBaHHWE, (PHIBTPOBAHUE, .
MEX Ty (PU3NIECKUMH CBOMCTBAMH BEIIECTB CMECU U
KpUCTaJITU3aus W BBHITIAPHBAHUE.
crioco0aMu UX pa3aesieHuUs.
Xpomarorpadus. [Ipumenenne JTUX
. Paznuuame WX, ONMCHIBATh U XapaKTepU30BaATh
croco06oB B J1aOOpaTOpHOW MpakTHKE, Ha
[PAKTHYECKOE 3HaYCHHE.
MIPOU3BOJICTBE U B OBITY.
JdemoHcTpaumnu. Paznenenue JIBYX
HECMEIINBAIOIINXCS KUAKOCTEH C MOMOUIBIO
JIETUTEIbHON BOPOHKHU. JIUCTUILIATOP M €ro
pabota. YcranoBka st GUIBTPOBaHUSA U €€
paborta. YcraHOBKa Ui BbIMApUBaHUS U €€
pabota. Komnekius OBITOBBIX TPUOOPOB ISt
¢bunbTpoBaHUS BO3/yXa. Paznenenue
Kpacsimiero  BemectBa  (iomacrepa ¢
MMOMOIIIBIOOYMaKHOU XpomaTorpapuu
JlaGoparopHblie OTIBITHIL.
3. O3HakoMIIeHHE C  MHUHepalaMH,
00pa3yroIUMHU IPaHUT.
4. IlpuroroBiieHHE TETEPOrCHHON CMecH
MIOPOIIKOB CEPHI U JKeJe3a U X pa3jeicHue
[IpakTuyeckas Habmoenue 3a ropsimeid CBI4On [Paborats ¢ maGopaTopHBIM 000PYIOBaAHHEM u Dcmemuyveckoe
pabora 2 [HarpeBaTensHbIME TprOOpaMU B COOTBETCTBHH C gocnumanue

[paBUIaMU TEXHUKU O€30MaCHOCTH.

BeimonHATs,  mpocTedime  NpUEMBI O0paIIEHUs ¢
TabopaTopHBIM 00OPYIOBAaHHEM: BOPOHKOM,
(bUIBTPOM, COMPTOBKOM.

[HaOironath 3a CBOMCTBaMH BEIIECTB U
SIBIICHUSIMU, TIPOUCXOISAIIMHE C BEIIECTBAMHU.
OnuceBaTh XUMUYECKUH  DKCIIEPUMEHT C

MOMOIIIBI0 PYCCKOTO (POHOT0) SI3bIKA U S3bIKA XHUMUU.
/lenaTh BBIBOJIBI o pe3yabTaTam
[IPOBEIEHHOr O IKCIIEPUMEHTA.
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7 ATOMHO- XUMHYECKUE 3TIEMEHTBI. ATOMBI U MOJIEKYJIBL. | OOBACHATh, YTO TAKOE XMMHUECKUI JIEMEHT, Llennocmu
MOJIEKYJIIPHOE [IpocThie U cinoxHBIE BELIECTBA. AJIOTPONMS | aTOM, MOJIEKYJIA, AJIJIOTPOIHS, HOHBI. Hay4Ho20
YYEHHE. Ha npumMepe kuciopoga. OCHOBHBI IOJIOKEHUs | Pa3nuyarh nmpocThie U CI0XKHbBIE BEIIECTBA, NO3HAHUS
XHAMHUYECKUE ATOMHO- MOJIEKYJIAPHOTO  y4eHHUs IOHBI. BEILECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOIO
JJIEMEHTHI BemectBa MOJIEKYIIPHOTO HEMOJIEKYIISIPHOTO | CTPOCHHSL.
crpoenus. [JJemoncTpanuu. Monenu YcraHaBiIMBaTh NPUUUHHO-CIIEICTBEHHBIE CBS3H
AJUIOTPOIHBIX MOTU(PHUKAINNA yriiepoaa u MEXy COCTaBOM MOJIEKYJ U CBOMCTBAMH
cepsl. [lonydyenue o3oHa AITOTPOTHBIX MOAM(PUKAIIUI KUCIOPOa.
DOpMyIHpPOBATH OCHOBHBIE MOJIOKEHHUSI aTOMHO -
MOJIEKYJISIPHOTO YYEHUs
8-9 3HaKH XUMHYECKUX Hampuomuqec}(@e

3HaKku (CUMBOJIbI) XUMUYECKUX JEMEHTOB.  [Ha3pIBaTh U 3alMCHIBATh 3HAKU XMMHUYECKUX

JJIEMEHTOB. gocnumanue
Nudopmanus, koto HECYT 3HAaK1 PJICMCHTOB.

[Tepnognueckas P ’ pYyio yr
XUMHUYECKUX HIEMEHTOB. DTUMOJIOTHS XapakTepr3oBaTh HH(YOPMAILINIO, KOTOPYIO HECYT

Tabmuua xum. Ha3BaHUM HEKOTOPBIX XMMHUYCCKUX 3HAKN XUMUYECKUX DJIEMEHTOB.
aneMeHToB. [lepuonnyeckas Tabnuma

SJICMCHTOB PHOZ H OnuchIBaTh CTPYKTYPY TAOTUITBI XUMUUECKHX
xuMu4eckux 3emMenToB JI. . Menaeneera:

M. Mereneena . . anemenToB [[. . Menaeneera.

A.N. Menn - | KOPOTKOTIEPHUOHBIN U JIIMHHOTIEPUOJHBIN
BapuaHThl. [leproael u rpynnel. [’ 1aBHas n OOBACHATL STHMOJIOTHYECKME  Hayaja
mo0oYHas MOArPyMNIbl UiIu A- 1 b-Tpymibr. Ha3BaHWM XMMHYECKHUX DJIEMEHTOB U UX
OTtHOcuTENnbHAs aTOMHAs Macca. OTZAEIIBHBIX IPYIIIL.
Hemoncrpammu. [Toprperst U. 5. Bepuenuyca | Pasmu4ars  KOPOTKOIEPUOIHBIH 1
u JI. . Menneneesa. KopoTkonepuoasbiii 1 | JJIMHHOIIEPUOIHBIA BapuanThl Ileproanueckoi
JUIMHHOIIEPUOAHBIN BapUaHThI cucrembl JI. . Menzeneesa
ITepuoanueckoit cucremsol J. . Menaeneena

10-11 | Xumuueckue Xumuyeckue  GOPMYIIBL. Wnpexkcsl  u| Omobpasicams cOCTaB BELIECTB C MOMOIIBIO Tpyoosoe
dhopMyIibl KO3 pUIueHTHI. XUMHYECKUX GOpMYIL. socnumanue

OTHOcCuUTENbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10J1s1 XMMHYECKOTO DJIEMEHTA B
coequHenuu. MHpopmalys, KOTOpyro HeCyT
XUMHYecKue GpopmyIisl

Paznuuame vanexcbl v K03 GOUIUESHTHI.

HaxoauTs OTHOCHUTENBHYIO MOJIEKYISIPHYIO Maccy
BEIIECTBA W MAacCCOBYIO [OJIF0 XHUMHUYECKOTO
dJIEMEHTA B COEIUHEHUM.

Tpanciuposams uHPOPMALHIO, KOTOPYIO HECYT

XUMHYecKrue GpopmMyIisl
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BanentHoctb BanentHocth. CTpykTypHBIE (GOpMYIbl. XUMUYECKHE OOBACHSATD, YTO TAKOE BAJICHTHOCTb. Ocmemuueckoe,
12-13 DJIEMEHTHI C MOCTOSHHOM M NEPEMEHHON BAJIEHTHOCTHIO.| [ToHMMaTh OTpakeHUE MOPSAIKA COSTUHEHHS mpyoosoe
BeiBog  Qopmynel  coenuHEHHS [0 BaJCHTHOCTH.| aTOMOB B MOJIEKYJIaX BELIECTB OCPEACTBOM | 60CnUmManue
OmnpeneneHne BaJIEHTHOCTH XUMHUYECKOTO 3JEMEHTA IO| CTPYKTYPHBIX GOPMYIL.
(bOpMyJIe BCLICCTBA. CocraBnenue Ha3BaHUU| YmMeTh COCTaBJLITh (1)0pMyJII,1
COCIMHEHUM, COCTOSIIIMX M3 JBYX XUMHYECKHX| COEIMHEHMI I10 BAJIEHTHOCTH U OIIpCACIATD
9JIEMEHTOB, TI0O BAJICHTHOCTU. 3aKOH TOCTOSHCTBA| BaJICHTHOCTh 3JIEMEHTA 110 @opMyne €To
COCTaBa BEIECTB. COCMHEHUS
Hemonctparmu. KoHCTpyrpoBaHHEe MIapOCTEPKHEBBIX
MOJIeJIE MOJIEKYJT
14 XUMHYECKHE XUMHUYECKUE peakiuu. PeareHTsl U MPOIYKThl pEaKIMK. [XapakTepu3oBaTh XMMHYECKYIO PEAKLIUIO U €€ Iennocmu
DCAKIIH. [Ipy3Hakn XMMHMYECKMX pEakUUid. YCIOBHS  HX Y ACTHIKOB (PEATEHTA! i HPOLYKTH! PEAKINH). Hayunoco
HpI/I?)HaKI/H/I OnuceIBaTh IMPU3HAKU U YCIIOBHA TCUCHUSA NO3HAHUS
YCIOBHS X NPOTEKAHUs. W  MPEKPAIeHUs. Peakuun TOPeHHS. [xyMudecKiX peakiuii.
TpOTeKAHHA DK30TepPMUYECKHE U IHIOTEPMUIECKUE PEAKITUH. Pazmmuarh YK30TEPMHUYECKHE
Hemoncrpaumu. Anmapar Kunna.  Pa3nmoxkeHue pumorepMuveckue peakiuu.
Ouxpomata aMMoHUs. [opeHme cepsl M MarHueBoi [HabmronaTs 1 oNMCHIBATE XUMUYECKUM
JICHTEL. KCTIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
JlaGopaTtopubie  ombIThl. 5.  BsammopeiicTBue [13PIKa 1 A3bIKa XUMUH
pacTBOpPOB XJIOPUJOB M HOAUJOB Kalausi C PacTBOPOM
Hutpata cepedpa. 6. [Tonydenue ruapokcunaa meau(ll) u
€ro B3aUMOJIEUCTBUE C CEPHOU KUCIOTOM.
7. B3anmoieficTBre pacTBOpa COMBI C KUCIOTON
15-16 | 3akon 3aKOH COXpaHEHMsI MacChl BelleCcTB. Xumuueckue | Popmynuposams 3aKOH COXpaHEHUs Macchl | Llennocmu
COXpARCHHA ypaBHeHUsl. (COCTaBIIEHHE XUMUYECKUX YPABHEHUHN. BEMILCCTS. rayHRoeo
MAaCCBhI BEIIIECTB. . NO3HARHUA
X HMIICCKIE Nudopmanus, koTopyro Hec€T xumuyeckoe ypaBHenue. | Cocmasnams Ha €T0 OCHOBE
ypABHEHHs Jdemoncrpauuu. [loprpetst M. B. JlomonocoBa u A. JI. | xumuueckue ypaBHEHHUS.
JlaByasbe. l'openue docdopa. Onbithl, | Tpanciuposams UHPOPMAIHIO,
WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS] MAcChl BEIIECTB. | KOTOPYIO HECYT XUMUUYECKHE
JlabopaTopubie omnbiThl. 8. IlpoBepka 3akoHa | ypaBHEHHS.
COXpaHEHUs Macchl BEIIECTB  HAa  MpHUMeEpe | DKCIepUMEHTANbHO 100meEepHcOamy
B3aMMOJEHCTBU I€noun U kuchaotel. 9. IIpoBepka | crpaBeIMBOCTh3aKOHA COXPAHEHUS MACChI
3aKOHAa COXPAaHEHMsS MacChl BEIIECTB Ha IMPUMEPE | BelecTs
B3anMoAercTBH mEnoun u conu xkeneza(lll
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17-18 | Tumsr Krnaccudukarus XMMHYECKUX PEAKIUi 110 COCTaBy H Knaccuguyuposamv xumuueckue peakuuu | [lennocmu
XUMHUYECKUX 10 TPHU3HAKY HAY4HO20
YUCJTy PEAreHTOB M TMPOAYKTOB. THIBI XUMHUYECKUX OSHAHIS
peakiuit . YHUCJIa U COCTaBa PEareHTOB U MPOIYKTOB.
peakumii.  Peakium ~ coeaMHEHUSs,  Pa3JOKEHUS,
Xapakmepuzosams Ppojb KaTalau3aTopa B
3amenieHus: 1 oomeHa. Katanusatopsl u katanus.
MPOTEKAHUUXUMUYECKOU PEaKIIUU.
demoncrpauuu. I'openue ¢ocdopa, pacTBOpeHHe
Habniooams 1 onucvléams XUMUYECKHI
MPOJYKTa TOpPEHUsT B BOJAE M  HUCCIICIOBaHHE
. AKCIIEPUMEHT CIIOMOIIBIO PYCCKOTO
MOJy4EeHHOTO pacTBOpa JIakMycoM. BzammoneicTBue
. (pomHOTO) SI3BIKA U S3BIKA XUMHUH
COJISTHOM KHUCJOTHI ¢ ITUHKOM. [lomydeHue ruapoxcuaa
menu(ll) u ero pasznokeHue Npu HArpEeBaHUU.
JlaGoparopuble onbIThl. 10. Pa3noxkenue mepokcuia
BOJIOPO/Ia ¢ MoMoINbI0 okcuaa maprania(lV).
11. 3amenieHue Kene30M MEIU B METHOM KYITOPOCE.
19 [ToBTOpEHHME U TectupoBanue, perieHue 3aa4 1 BbINOTHEHHE
yIIpaXKHEHHI 110 TeMe
00001IeHNE
TEMBI.
IloaroroBska k
KOHTPOJIBHOM
pabore
20 KonTtponbHas padota 1 «HauanbHble MOHATUS U 3aKOHBI XUMUN
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Ba:xxHelinue NpeacTaBUTEC/IM HCOPraHNIEeCKUX BEUIECTB. Kosm4ecTBeHHbIE OTHOIIEHHUSI B XUMHUH (18 ‘l)

21 Bosayx u ero | CoctaB Bo3ayxa. Xapaxkmepuzosams 00BEMHYIO JTOJIF0 KOMIIOHEHTA TaKOM Quszuueckozo
. . . . 80CNUMAHUA,
COCTaB [Mousitrie 06 00bEMHOI 1011€ () KOMIIOHEHTa| IPUPOAHON ra30BOM CMECH, KaK BO3JYX, U pacCUUmMblEaAms Kb
MIPUPOJIHOM ra30BOM CMeCH — BO3/yXa. e€ o 00bEMY ATOM cMecH. 300p08bA U
) IMOYUOHATLHOR2
Pacuer 00bEMa KOMIIOHEHTA Tra30Boi cmecu | Onucvieams 00bEMHBIN COCTaB aTMOC(EPHOTO BO3TyXa 0 brnazononyuus
10 ero 00bEMHOI J0J1€ U HA00OPOT. U NOHUMAmMb 3HAYE€HUE TIOCTOSIHCTBA 3TOTO COCTaBa JUIs
demoncTpanuu. Onpenenenne coaepxanus | 3A0pOBbA
KHCIIOPO/1a B BO3TyXE.
22 Kucnopon Kucnopon. O3on. [Tonydenue kuciopona. Xapaxmepuzosams 030H, KaK aJZIOTPOIHYIO MoAu(PHUKauw| JyxoeHo-
Cobupanue HPABCMBEHHO20
KHCJIO0pO/a.
80CHUMAHUS
1 paClIO3HAaBAHHUE KUCIOPO1a. XUMHUUYECKHE .
Onucvieams  (pu3nueckue ¥ XUMHYECKHE CBOICTBa,

CBOMCTBA KUCJIOpPOJa: B3aUMOJIEHCTBUE C
MeTaslaMy, HEMETaJUIAMU U CII0KHBIMU
BelecTBaMu. [IpumeneHnekucIopoia.
KpyroBopoT KucIopoia B IpUpo/Ie.
Hemoncrpaumu. [lonyyenue kuciaopoa
[pa3noKeHueMIIepMaHraHaTa Kalus 1
nepokcuaa Bogopoaa. Cobupanue MeTo10M
BBHITECHEHHSI BO3/1yXa U BoJbl. Pacrio3naBaHue
Kuciopoa. 'opeHne Maruus, xenesa, yris,

cepbl U hocdopa B KUCIOPOE

NOJTy4eHUE U TMPUMEHEHHE KHCIOpOJa C MCIIOJIb30BaHUEM
pyccKOro (POaHOTO) SI3bIKA U SI3bIKA XUMUHU.
Yemanaenueams TPUYMHHO-CIICACTBEHHBIE CBSI3H MEXKIY
(U3NYECKUMU CBOMCTBAMHU KHCIOpOJa U Croco0amMu ero
cobupaHus.
Ilpoooums, HabAOOAMb W ONUCHIBAMDb XUMHUYECKHUM
AKCIEPUMEHT TI0 TIOJIYYEHHI0, COOUPAHUIO U

paclio3HaBaHHUIO KUCJIOpOoJda C CO6J'IIOI[€HI/IGM IIpaBUJI

TEXHHUKU 0€30MacHOCTHU
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23  [[Ipaktuueckas | [TomydeHue, coOupaHue U pacrio3HaBaHHE Pabomams ¢ nabopatopHbIM 000pyIOBAaHUEM U Tpyoosoe
[paGoTa Ne3 KHUCJI0pOJia 6 obyuenue
(asanor paGoTsi HarpeBaTeIbHBIMU  NMPUOOpPAMH B COOTBETCTBUU  C
«Ouncrka IpaBUJIAMHU TEXHUKH 6€30MaCHOCTH.

[TOBapEHHOMN
COJIH») Buinoanams  npocrtedimime  npuéMmbl  oOpalieHus ¢
1abopaTOpHBIM 000pYI0OBaHUEM: cOOUpaTh MPUOOp ISt
MOJIydEHUSI Ta30B, MPOBEPATH €r0 Ha TePMETUIHOCTH H
WCII0JIL30BATH JIJIS IOJTYYICHUS KACIOPO/Ia.
Cobupams KHCTIOPOJ METOJIOM BBITCCHEHHSI BO3JyXa U
pacnosHasams €ro.
abnmooams 3a CBOWCTBAMHU BEIIECTB U  SBJIICHUSMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucviéams XUMHUYECKUH HKCHEPUMEHT C MOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa M SI3bIKa
XUMHH.
Cocmasnsams OTYET TO pe3yabTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA
24 Oxcuppl Oxcupapl. OOpa3oBaHMe Ha3BaHUI OKCUAOB | Bwidensims CyleCTBEHHBIE IPU3HAKU OKCUIIOB. Lennocmu
o ux opmynam. CocraBieHue Gopmy HAay4HO020
OKCHJIOB 110 MXHa3BaHusAM. IIpencraBurenu Hasamp HazBaHus OKCHIOB 110 UX GOPMyITaM. NO3HAHUSA

OKCHUJOB: BOJA U YIJIEKUCIIBIH ra3,
HeraméHasi U3BeCTb.

Jemoncrpanun. Komiekuus okCuioB
JlabopaTopHbiii onbIT. 12. [TomyTHEHNE
U3BECTKOBOU

BOJIbI IPY ITPOITYCKAHUU YIJIEKUCIIOTO rasa

Cocmasnsams HopMyibl OKCUAOB 1O UX Ha3BaAaHUSIM.
Xapaxkmepuzoeams TaKuX NMpeACTaBUTENEH OKCHUIOB, KaK

BOJa, yTJ'IeKI/ICJ'IHﬁ ra3 u Heraimi€Hasi U3BeCTh
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25 Bonopon Bonopon B mpupoge. ®usndeckue u Xapaxmepuzoeams COCTaB MOJIEKYIbI, (GU3HYECKUE U Oxonoeuueckoe
XUMHYECKUE . socnumanue
XAMHWYECKAE CBOWCTBA, TOJIYYCHHEC W TIPHUMCHCHHC
CBOMCTBa BOJIOPOJA, €r0 TOJIyICHHUE
BOJIOpO/a.
npumeHernue. [lemoncTpanuu. [lonydenue,
Yemanasniueames TPUYUHHO-CIICICTBEHHBIC CBSI3H MEXITY
coOupaHue U pacro3HaBaHUE BOJIOPOIA. .
¢u3znyecKkuMu CBOWCTBAMM M crocobamu coOupaHus
I'openne Bonopoa. o
BOJIOPOJIa, MEXAY XUMHUYCCKUMHU CBOWCTBAMH W €ro
B3aumoielicTBre BOIOpO/Ia C OKCUAOM
wem(11) MIPUMCHCHHEM.
JIaGopaTOpHbIii ONbIT IIposooums, Habao0amv W onucvléambs XUMHYECKHI
13. TosyueHne BOIOPOAA B3aUMOeiicTBreM | ONCHCPUMEHT IO TIOTYHCHHIO, cobupanmio U
LIAHKA ACOISHOH KACTOTL pacro3HaBaHUIO BOJIOPOJA C COOJTFOJICHUEM TIPABUII
TEXHUKH 0€301IaCHOCTH.
26 [Ipaktuueckas | [Tomyuenue, coOupanue u pacrio3HaBaHUE Pabomams ¢ 1abopaTopHBIM 000PYI0BaHHEM U Llennocmu
BOJIOpOJIa HayuHo2o
pabora 4. HarpeBaTeIbHBIMA ~ MPUOOpPaMU B COOTBETCTBUH  C |poznanis
paBUJIaMU TEXHUKU O€30MaCHOCTH.
Buinonname  mpocteliiue  OpueMbl  OOpaleHus  C

1a00paTOPHBIM 000PYIOBAaHUEM: COOUpaTh MPUOOP ISt
TIOJTy4CHHUsI Ta30B, MPOBEPATh €ro Ha TEPMETUYHOCTh U
UCIIOJIb30BAaTh JUIS TIOJIYYEHUST BOJAOPOIA.

Cobupams BOAOPOI METOJIOM BBITECHEHHS BO3AyXa U
pacrio3HaBarb €ro.

HabGnrogate 3a CBOWCTBAMHM BEIIECTB M SIBICHHSIMH,
HPOUCXOISAIIUMU C BEIICCTBAMHU.

OnuceiBaTh XUMUYECKUH OKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKAa U S3BIKA|
XUMHH.
CocraBisTh
IKCIIEPUMEHTA

OTUET 110 pe3yiibTaTaM MMPOBCACHHOTO
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27 Kucnotsr KucnoTsl, ux coOCTaB U KJIaCCH(PHUKAIHSL. AHnanuzuposams COCTaB KUCIIOT. Ilyxoeno-
Mrzmicatoper Pacnosznasams KxucnoTsl ¢ TOMOIIBIO UHIUKATOPOB MpAGCMGENHOCo
: 80CNUMAHUSL
Tabnuma pactBopumoctr. ComsiHas | Xapaxkmepuzosams peICTABUTENICH KUCIIOT: COJIIHYIO U
CepHasi KUCJIOTHI,UX CBOMCTBA U CEPHYIO.
MIPUMCHCHHE Ymems xapaktepu3oBaTh pacTBOPUMOCTH COCIMHEHUN C
demoncrpanuun. Koynekums MOMOIIIBIO TaOJIUIBI PACTBOPUMOCTH.
MUHEpaTbHBIX KuciaoT. [IpaBuino Yemanasnueams npUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
paz0aBiieHUsI CEPOIl KUCIIOTHI. CBOWMCTBAMH COJITHOW U CEPHOM KUCIOT M O0JAaCTSIMHU UX
JlabopaTopHbIii ONBIT. MPUMEHEHUS.
Ocosnasams HEOOXOIUMOCTb COOJIOJIEHUS TIPaBUIT
14. Pacnio3naBaHue KUCIOT UHIUKATOPAMH.
TEXHUKUA O€30TaCHOCTH MPHU pabOTe C KMUCIOTAMHU.
28 Comn Conu, ux cocraB 1 Ha3BaHUA. PacTBOpUMOCTh| XapakTepu3oBaTh COJIM KaKk  MPOAYKTHI 3aMEIICHUs | Ddcmemuyeckoe
conent B Boge. [IpencraBurenu coneit: BOJOPO/IA B KMCJIOTE Ha METAJLIL. gocnumanue
XJIOPHJ HaTpusi, KapOoHaTHaTpus, pocdar 3anuceiBaTh (OPMYIBI COJICH 1O BaJIECHTHOCTH.
KaJIbIus. HassiBath cosm mo opmysnam.
Aemoncrpanmu.  Komnekuus — coned. | Pcronb3oBath TabIUIly pacTBOPUMOCTH IS
XapaKTePUCTUKHU CBOWCTB COJIEH.
[TpoBoauTh pacy€Tsl o GopMysiaMm cosiei
29 KomuuectBo | ITocrosinHas ABorajpo. KomuuectBo| ObwsicHamb, 4YTO TaKOE KOJIUYCSCTBO BEIISCTBA, MOJIb, Okonocuueckoe
BEIICCTBA Bemecrsa. Mo MOCTOsTHHAs: ABOTaipo, MOJIIpHasl Macca. gocnumarte
Monspuas wmacca. KparHble  eIUHHIIBI P o
ewiamsb ~ 3aJa4yd  C  HCHOJB30BAaHHEM  MOHSATHH
M3MEPEHUs]  KOJIMYeCTBAa  BEIIeCTBA —
MUJUIUMOJIb ¥ KUJIOMOJIb, MUJUIAMOJISIPHAs M | «KOJIMYECTBO BELIECTBA», «MOJISPHAs Maccay,
KHJIOMOJISIPHAsI MacChl BEIIECTBA. _ | «nocrosmmasAsoranpo
Pacuersl ¢ HCHOJIB30BAHUEM  ITOHSATHI
«KOJIUYCCTBO BEILICCTBAY, «MOJIIpHAs
Maccay, «IOoCTOsTHHast ABOTaIpoy.
Jdemoncrpaunu. HexoTopsle  merasuisl,
HEMETa/UIbl M COCOUHEHUS KOJIHMYECTBOM
BeliecTBa B 1 MOJIb
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30-31 | MomnsipHbIii 3akoH ABoraapo. MomsipHbIi 00beM OOBsCHATH, YTO  TaKOE MOJIIPHBIA  O0BEM rasos, HyxoeHo-
o0BbeM razoo0pa3sHbIX BemecTB. OTHOCUTEIbHAS HOpPMaJIbHbIE YCIOBHUSL. HPABCMBEHHO20
ra3006pa3HI)1x IJIOTHOCTH OJHOTO rasa 1o apyromy. Kparneie | Pemrars 337a4H C MCHOJHb30BAHUEM MOHITHH «KOJINUECTBO 80CNUMAHUA
BEILIECTB €/IMHUIIBI H3MEPEHHUS — MUILTUMOJIAPHBIN 1 BELIECTBA», «MOJISIPHAsE Macca», «MOJIAPHBIA 00BEM Ta3oB», | dcmemuueckoe
KHITOMOJIAPHBIH 00BEMbI ra3000pa3HbIX (IIOCTOSTHHAsE ABOTaIpO». socnumanue
BelecTB. PacuéTel ¢ MCNOIb30BaHUEM
TOHSATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIN 00BbEM razoB,
«IOCTOSTHHAsT ABOTaPO».
32-33 |Pacuers 1o Pacyethl ¢ HCITOJIB30BaHUEM TTOHSATHIA Xapaxmepuzosamo KOJIMYECTBEHHYO CTOPOHY Tpyoosoe
«KOJIMYECTBO BEUIECTBA», «MOJISIpHAs socnumanue
KOJIMHCCTBY Macca», «MOJSPHBIT 0ObEM Ta30B», «aucao | - AMHAHCCKIX OOBEKTOR M IIPOIIECCOB.
BelecTBa ABoragpo» Pewame 3aJa4d C  HCHOJIL30BAHUEM  ITOHSITHUU
«KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Maccay, «MOJSIPHBIH
00BbeM ra3zoB», «IIOCTOSIHHAs ABOTaIpo»
34 | Bona. I'uapocdepa. KpyroBopoT Boasl B mpupone. | ObvsicHams, dYTO  TaKOE€  «OCHOBAHHSY,  «IIEIOYH», | IKoIo2UYecKoe
OcHoBaHus socnumanue

duszndyecknue W XUMHYECKHE CBOMCTBA BOJBI:
B3aHMOHeﬁCTBHe C OKCHUaaMM.

OCHOBaHI/Iﬂ, X COCTaB. PaCTBopI/IMOCTB

ocHOBanuit B Bojae. HM3meHeHwue OKpaCKu

HHAUKATOPOB B HICHOQHOIZ

cpene.

[IpencraBurenn  mienoyei: TUAPOKCH]IBI

HATpUs, KAINS U KaJIbLIMS.
demoncTpanuun. Konnekuus oCHOBaHUM.

15.

JlabopaTopHble ONBIT. N3menenue

OKpaCKu MHAUKATOPOB B IIEI0OYHON cpeac.

«Ka4yeCTBEHHAs pEaKLMs», KUHIAUKATOP.
Knaccugpuyuposams 0CHOBaHHS 110 PAaCTBOPUMOCTH B BOJIC.
Onpedensamob TPUHANISKHOCTH HEOPTaHUYECKUX BEIIECTB K
KJIacCy OCHOBaHMii 1o popmyre.

Xapaxmepuzosamwv CBONCTBA OT/ACJIbHBIX MPEICTaBUTEICH
OCHOBaHU.

Hcnonvzoeame TabaMIly paCTBOPUMOCTH JISl OTIPEICTCHHUS

pacTBOPUMOCTHU OCHOBaHHH.
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35 PacTBOpBI. PactBoputens u pacTtBOpéHHOE  BemIecTBO.| OObsACHAMb, YTO TAKOE «MACCOBasl JI0JisI PACTBOPEHHOIO JlyxoeHo-
PactBopel. PactBOpenume. I'uppartsr. HPABCMBEHHO20
Maccosas MaccoBasi 015l pacTBOPEHHOTro  Bemiectsa.| Do oCTBA: socCnumMAanus
o Pacuérnl, CBSI3aHHBIC C HCIIOJIB30BAHUCM| Vemanasnueamsy aHaJIOTUU C 00BLEMHOU noJien Dcememuyeckoe
} MOHATHS  «MaccoBasi JOJII  PacTBOPEHHOTO . gocnumanue
PACTBOPEHHOTO | gemrectpay. KOMIIOHEHTOB I'a30BOi cMecH
BEILICCTBA. JlaGopaTopHblii onbiT. 16. O3HaKOMICHUE C | Peygmp 3agaum ¢ HCIONB30BAHMEM TOHATHIA «MACCOBAS
mpermapaTaMy  JIOMallHeW WM IIKOJBHOU
alITeUKH — PAaCTBOPAMU IIEPOKCHAA BOZOposa, | A07A  SIEMEHTa B BEIIECTBE», — «MaccoBas  JOJs
CIMPTOBOM HACTOMKM HMOAA M HAMATBIPHOTO | haerpopennoro BEILECTBAY, «oObeMHast 101
crupra
ra3o00pa3HOro BELECTBaY
36 [IpakTuueckas | [IpuroToBiaeHue pacTBOPOB COJEU C UX Pabomamv ¢ nabopaTopHbIM 000pYJIOBaHUEM H Tpyoosoe
3aJJaHHOM MacCcOBOU noJiel. BreipamuBanue 0byueHue
pabora 5 KPUCTAIITIOB ATIOMOKATHEBBIX KBACIIOB HITH HArpeBaTCIbHBIMU ~ TPHOOpAaMH B COOTBETCTBHH  C
MEJHOTO KyIopoca IpaBUJIaMU TEXHUKU O€30MaCHOCTH.
Buinoanams  mpoctedimme  mpueMbl  OOpameHus ¢
1abopaTOpPHBIM 000PYJAOBAaHUEM: C MEPHBIM IHJIMHIPOM, C
BECaMH.
Habniooams 3a CBOWCTBAMH BEIIECTB U  SBJICHUIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucviéams SKCIIEPUMEHT C TOMOIIbIO €CTECTBEHHOIO
(pycckoro WM POJHOTO) sI3plKa M SI3bIKA  XUMHH.
Cocmasnsims OTYETHI IO PE3yabTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA
37 O6001enue 1 cucTemMaTu3alus 3HaHuH 1o Teme «BaxHeire npeacTaBuTeIn HeOprannueckux BenecTB. KommuecTBeHHbIE OTHOLICHHS B
XUMUM»
38 KonTponbHas pabota nmo teme «BakHel1e npeacTaBUTETN HEOPraHMUeCKUX BellecTB. KonyecTBeHHbIE OTHOIICHUS B XUMUM»
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OcHOBHbBIE KJIACCHI HeOpraHuveckux coeanuenmii (10 1)

39 OKCHIBL: O06001IeHne ceeaeHnii 00 OKCUIax, ux ObvsacHams, 4TO TaKO€ HECOJIe0Opa3yIolue OKCHUIBI, Lennocmu
KJIaCCHU(UKAINH, HA3BAHUSIX U CBOMCTBAX. HAY4HO20
KITacCU(pUKAIUS CocoGbI ONYUEHHS OKCHIOR CcoJIe00pa3syIoie OKCHIbI, OCHOBHbBIC OKCHJbL, KHCIOTHBIC | . o W o
OKCH/JIBI.
JlabopaTopHbIe OTBITI. Xapaxmepuszoeamp ~ 00mIME  XHMHMYECKHE  CBOMCTBA
17. B3anMoeiicTBre OKCHAa KaIbLus C BOAOi. | CO00Pa3yloluX OKCHIOB  (KHCIOTHBIX M OCHOBHBIX)
. Cocmaensams ypaBHEHHsI PEaKIUH C ydacTHEM OKCHJIOB.
18. ITomyTHeHUE N3BECTKOBOH BOJIbI Hab6niodams U ORUCLIEAMb PEAKIHUHI C y9aCTHEM OKCHJIOB C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U
SI3BIKA XUMUH.
40 OcHoBaHus: OcHoBanusi, ux knaccuuxanus, Ha3zBanus u| Cocmaenamsv ypaBHEHUS peakUil ¢ ydacTHEM OCHOBAHHUHU. Lennocmu
CBOIICTBA. HAY4HO20
Kaccru(uKaIus Habmiodams 1 onuceléame PEAKLUMU C Y4aCTUEM KHCIOT C | o 0 o
B3aumopneiicTBue ¢ KUCIOTaMH, KHUCIOTHBIMH | MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WUJIM POJHOTO) SI3bIKA U
OKCUJaMHU u COJISIMU. Paznoxxenue | si3pIka XUMUU.
HEPaCTBOPUMBIX OCHOBaHUH. CnocoOsl | IIpoéooums ~ OTBITHI,  TIOATBEPXKIAIOIINE  XUMHUYECKHE
MOJIy4€HHUS] OCHOBAHU. CBOWMCTBA OCHOBAHHWH, C COONIOACHHUEM TPABHI TEXHUKH
JladopaTopuble  omnbIThl. 19.  Peaknus| 6e3omacHOCTH
HEUTpaIU3aLHHU.
20. TMomyuenme ruapokcuma meau(ll) u ero
B3auMOJIEIICTBIE C KHCJIOTOM. 21.
Paznoxenue
rugpokcuaa meau(ll) mpu HarpeBaHuH.
41-42 | Kucnotsr: Kucnotel, ux kmaccuukanmss ¢ Ha3BaHWs.| Xapakmepuzosams 00IHE XUMHUYECKHUE CBOMCTBA KUCIOT UTyxo6HO-
OOmue  XUMHYECKHE  CBOWCTBAa  KHCIIOT. . Lpascmeentozo
KraccupuKanus BianmosieficTBHe  KHCIOT ¢ MeTa/LIaMiL Cocmaesnsims ypaBHEHUs PEAKIHI C y4aCTHEM KHCIOT. ocnumans
ONEeKTPOXUMHUYECKAN pan HanpspkeHull| Habao0ame M onucbléams PEAKLUU C yYaCTHEM KUCIOT C Dcmemuueckoe
METAJIJIOB. BsaumopeiictBue KHCJIOT ¢| MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO) si3bIKa u [fOCumanue
OKCHJaMH METaJUIoB. B3ammoneicTBUE KHCIOT| A3bIKA XUMHH.
C OCHOBAaHUSIMH — peaKUus HeHTpanm3amuu.| [Ilposodums ONBITHI, TOATBEPKIAIOIINE XUMHUCCKHUEC
B3aumoneiicTBUE KUCIOT C COSIMH. CBOHCTBa KHUCIOT, C COONIOACHHEM TMPABUJI TEXHUKH
JlaGopaTopHbie ONBITHI. 22. | 6ezomacHOCTH

BzaumoneiictBue KHUCIOT ¢ MerauiaMu. 23.
B3aumoencTBre KUCIOT C COJIAMU
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43-44 | Conu: Conm, ux knaccuukaiys u CBOUCTBA. Paznuuath MOHATHS «CpETHUE COIM», «KHUCIBIE COIN, Iennocmu
. . HAYYHO20
knaccupukanus| B3aumoneiictBue  conmeil ¢ MeTalJIaMH, | «OCHOBHBIE COJIH».
NO3HAHUSA
0COoOEHHOCTH 3TUX peakuui. BzaumonericTeue | Xapakrepu3oBarh 00LIME XUMUYECKHE CBOUCTBA COJIEH.
COJICH C COJISIMH. Cocmaeénsams ypaBHEHUS PEAKIUNA C y4aCTHEM COJIeH.
JlaGopaTopubie onbIThI. 24. O3HakoMIeHHE C | HabmomaTh U ONUCHIGAMb PEAKIUMH C yY4acTHEM COJIEH C
. . . TIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKA U
KoJuiekie coseil.  25. BzammoneiicTBue B (py pot )
SI3BIKA XHMHH.
cynepara  wmemu(ll) ¢ xemesom.  26.| [Iposooums ONBITHI, MOATBEPKIAIOIIME XMMHUECKHE
BsaumoneiicTBue coseil ¢ coyisMu. CBOMCTBa coJied ¢ COONIOIEHHEM TMpaBUil TEXHUKU
6e30MacHOCTH
45 I'enetnueckas | ['eHeTnUeckne psapl METaUIa M HEMETAJIA. Xapakmepuzosams TIOHITHE «TCHETHYECKUH PSII. Dcmemuueckoe
CBsA3b MCXKIY eocnumaHue
KIIACCAMH I'eHeTrueckas CBSA3b MEKIY KJIaCCAaMH Unnrocmpuposams  TEHETHYECKYIO B3aUMOCBS3b  MEXKIY
Heopramuyeck | HEOPTaHHUIECKUXBEIIECTB. BEIIECTBAMMU:
JIX BEICCTB JladopaTopHble onbIThI. 27. ['eHeTnyeckas MPOCTOE BEUIECTBO — OKCHUJ — T'MAPOKCHU — COJIb.
CBSI3b HAIPHMEPE COCTUHEHHUI MEIH
46 IIpakTnueckas | PemieHne skcriepuMeHTaIbHbIX 33134 Ymems obpaiiatscs ¢ 1a00paTopHbIM 000pYIOBaHUEM U Llennocmu
paGora 6 HarpeBaTeJIbHBIMH  TpUOOpaMH B COOTBETCTBUU  C | HAYUHO20
MpaBUJIaMU TEXHUKH Oe30macHOCTH. Pacnio3HnaBath nO3Hanus
HEKOTOPbIC aHHOHBI U KATHOHBI.
Habnromathk cBOWMCTBA 3JICKTPOJIUTOB U MPOUCXOISIINX C
HUMMU SIBJICHUM.
Habnronats 1 OMUCHIBATh PEAKIIMU C YIACTHEM
AJIEKTPOJIMTOB C MOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SA3BIKA U S3bIKA XUMHUH.
47 O06o00uieHne 1 cucTeMaTu3anus 3HaHui 110 TeMe «OCHOBHBIE KJIacChl HEOPIraHUYECKUX COeTUHEHUI
48 KonTtponsHas padora no Teme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUI
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IMepuonuueckuii 3axkoH u [lepuoanyeckas cucrema xumudeckux djieMmeHToB /I. U. MenneneeBa u crpoenne atoma (8 1)

EcrectBennsle | EcrecTBeHHBIE ceMelcTBa XuMuueckux| Oo6vsacHams NPU3HAKHU, MO3BOJISIONINE O0bEAUHATS rpynnbl | [f{ennocmu
. JJIEMEHTOB: . HAY4HO20
49 cemeiicTBa XMMHUYECKUX 3JIEMEHTOB B €CTECTBEHHbIE CEMENCTBA. NOSHANS
R —— mIEJIOYHbIE W MIEJIOYHO3EMeJbHbIE | Packpvigeamb XUMUYECKUN CMBICH (3TUMOJIOTHIO) HAa3BaHUI
MeTalIbl, raJIOTeHBl, UHEPTHBIE | ECTECTBEHHBIX CEMENCTB
JJIEMEHTOB. (6naropoanbie) ra3bl. AMGOTEPHOCTb. | Apeymenmupoeams OTHOCUTENLHOCTh Ha3BaHUS «MTHEPTHBIE
Am@oTepHble OKCHABI U THIPOKCHUJBL. | Ta3b»
AmdorepHOCTh (borep I[ b A
KommnekcHeie conu. Obvsachamsb, 4YTO Takoe «aM(OTEpHbIE COEAUHEHUY.
JlabopaTopHble ONBITHI. 28. | abrrooams M onuceieams PeaKkUUil MKy BEIIECTBAMHU C
[Tonyuenue aMpoTepHOTO THAPOKCUAA U | TIOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U S3bIKA XUMHH.
HCCIIEIOBAHUE €r0 CBOMCTB. XapakTepru30BaTh JBOMCTBCHHBIN XapaKTepe CBOMCTB
aM(pOTEPHBIX OKCHJIOB U THIPOKCHIOB.
50 OTtkpeiTHE Otkpeitne  JI.  W.  MenneneeBbiM| Pasiuyams €CTECTBEHHYIO U UCKYCCTBEHHYIO I pasicoancko-
" Hepno JIAYECKOTO nampuomu4ecKkoe
. U. § KJ1accuuKaIum. GOCTIUMANLE
MenneneeBbIM | 3aK0HA U co3nanue uM Ilepuoauueckoit
Apeymenmuposamsb oTHeceHue [leproanyeckoro 3akoHa K
[leproguuecko | cMCTEMbl XUMUYECKUX 3JIEMEHTOB. .
€CTECTBEHHOM KJIacCU(UKALIUU.
ro 3aKOHa JemoncTrpanun. Paznuunsie  ¢GopMsl
. Mooenuposames XuMUYECKUE 3aKOHOMEPHOCTH C
TaOIUI IEPUOANYECKOM
BbIJICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTHK 00bEKTa U
MPEJICTABICHUEM X B IPOCTPAHCTBEHHO-TpapuuecKoil nin
3HAKOBO-CUMBOJINYECKOU hopme
51 OcHoBHbIE ATombl Kak (Qopma cCylecTBOBaHUS O0bvsacHAMb, 4TO TAKOE CIIPOTOHY», KHEUTPOHY, I'pasicoancko-
CBEACHHUA XUMHUYECKUX  31eMeHTOB.  (OCHOBHBIE . . nampuomuyeckoe
<OIEKTPOH», «XUMHUYECKUN AIIEMEHT), «MacCOBOI YHCIIOM.
0 cTpoeHUH CBCICHUS (¢} CTPOECHUU aTOMOB. eéocnumanue
ATOMOB Jloka3aTenbecTBa  CIIOKHOCTH  CTPOEHUS Onucvieams CTPOCHHE AJIpa aTOMA UCIIOJIB3Ys

aTOMOB. OnbITHI Pesepdopna.
[InanerapHas MOJeNb CTPOECHHS aTOMA.
CoctaB  aTOMHBIX  fAl€p: MPOTOHBI,
HEeUTpoHbl. OTHOCHUTENBHAs AaTOMHas
macca. B3auMocBsI3b NOHATHH

IPOTOHM,
«OTHOCHUTCIbLHAS

CHEUTPOHY,
aToOMHas

[leproanueckyro CUCTEMY XUMUYECKUX 3JIEMEHTOB
J. 1. MeHaeneena.
THonyuame nHGOPMALIHIO TT0 XUMUU U3 PATUYHBIX

HCTOYHHUKOB, aHa1uzupoeamss eé.
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52 Crpoenue Mukpomup. Onektponsl. Crtpoenue | OOwsacuamb, UYTO TaKoe DIEKTPOHHBIM  CIOW WM | Dememuueckoe
. . gocnumanue
AJIEKTPOHHBIX | YPOBHEM aTOMOB XMMHUYECKUX HSHEPTreTUYECKUM YPOBEHb.
YpOBHEH anemeHToB Ne 1—20.ITonsitre o Cocmaenams  CXEMbl PACIPENCIICHUS] DJIEKTPOHOB IO
aTOMOB 3aBEPIICHHOM JJIEKTPOHHOM YpPOBHE. AJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
XUMHUYECKUX
AJIEMEHTOB
NeNel-20B
tabmume /1. 1.
Menneneena.
53 [Tepuoanueckuii| M30TOMBI. Ou3nYeCKHit cMmbich| Packpvieams GU3NYECKUN CMBICI: TIOPSIIKOBOTO HOMEpa L{ennocmu
CHUMBOJIUKH HAy4HO20
3aKOH XMMHYECKOTO OJIEMEHTa, HOMEpa TMepuoja W Homepa | - . -
[Tepuoauueckoit CUCTEMEL.
. N. TPYIIIBI.
MenpeneeBa u ObvsacHaAmMb 3aKOHOMEPHOCTH W3MEHEHHUS METaNTNYECKUX U
CTpOEHHUE HEMETAJJTNYECKUX CBOMCTB XUMUYECKUX JIEMEHTOB U UX
aToma COEIMHEHUH B IEPUOax U TpyIIax
54-55 | XapaktepucTuk | XapakTepuCTUKa 3JIeMeHTa-MeTauia u | Xapakmepuszogames  Xumudeckue sjeMeHTsl 1—3-ro | [lennocmu
a XMMUYECKOIO | sjeMeHTa- HeMeTalla 10 HX . HAy4HOo20
. NEepUOJIOB MO UX MojoxkeHuto B Ilepuonnyeckoil cucreme o
3JICMCHTA Ha noJyioxkeHuro B llepuoauueckoricucreme NO3HAHUA
OCHOBAHWHM €TI0 | xymugeckuX daeMeHTos /1. M. xuMu4deckux 3yeMeHToB . . Menaeneera.
NOJIOKCHMA B Meneneesa. "
c Apeymenmuposams CBOWCTBA OKCHAOB U THUIPOKCUIOB
Jdemoncrpanun. Mojienu atoMoB
NJIEMCHTOB 1—3-r0 epuoJI0B MCTAJIJIOB 1 HEMETAJIJIOB ITOCPCACTBOM ypaBHeHI/Iﬁ peaKI_[I/Iﬁ
56 3HaueHue CooOmieHust  y4ammuxcss O  JKU3HH, | Onpedensimb UCTOUHUKU XUMUYECKOH MH(POpMALIUU I'padxcoancko-
. nampuoOmuyecKo2o
[lepuoanyeckor | o0mecTBeHHo  nesitenbHocTH /. onyuams HEOOXOOUMYI0 HWH(MOPMALMIO U3 Pa3IMYHbIX COCTUMAHLS
H. Menneneesa ..
0 3aKOHa U HMCTOYHHKOB, AHATUZUPOBAND eé, oghopmnams
.| «IlepuoauyeckomMy 3aKOHY HE TPO3HUT .
[Tepuoanueckoit UH(GOPMAIMOHHBIA TPOIYKT, Hpe3eHmosams €ro, 6ecmu
paspylleHue, aToJabKO pa3BUTHE U
CUCTEMBI Hay4HYIO IUCKYCCHIO, OMCMAu6ams CBOIO TOUKY 3PEHUS WU
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XUMHNYCCKHUX

9JICMCHTOB

/I.1.Menpeneena

HAJCTPOUKH OOCIIAI0TCSD»

Koppekxmupoeams €

XumMuyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE peakiuu (8 u)
57 HNonnas Honnas xumuueckas c¢Bs3b. HoHbL| Obwsacuame, 4TO Takoe€ HOHHAS CBSI3b, HOHEIL. Dememuyeckoe

00pa3oBaHHBIE aTOMaMH METAUIOB U . BOCNUMAHUE

XUMUYECKas HEMETAILIOB. CxeMbI 06pasoBaHHus Xapakmepuzosams MEXaHU3M 00pa30BaHUs HOHHOU CBS3H.

CBSI3b i .
VOHHON  CBI3H AT OUHAPHLIX ) 116 n5mey cxeMbi 00pa3oBaHusi MOHHOW CBSI3U.
coemuHeHU. MOHHBIE KPHUCTAIITUYECKUE
pemwéTkn U (U3NYEeCKue  CBOWCTBA| Hcnonvbz06ams 3HAKOBOE MOJICIIUPOBaHUE.
BEIIECTB C OTUM THUIIOM PEHIETOK.
llonsatne o QOPMYTBHON  EAUHHLE| ()00 0nampTun XUMIYECKO CBA3H 1O hOPMYTIE BEIECTBA.
BEIIIECTBA.
demoncrpauuu. Buneodparmentsr u | Ilpusooums NpUMeEpHI BEIIECTB C HOHHOM CBA3BIO.
cnaiinpl «MoHHas xumMuueckass CBA3bY». | Yemanasiusams MpUUUHHO-CIICICTBEHHBIC CBSI3U MEKITY
Komnexknuss BeHmIECTB € HOHHOM XMM. | COCTaBOM BECIIECTBA M BHIOM XHMHUYECKOH CBS3H, MEXKIY
CBA3BIO. Monenu VOHHBIX | HOHHOM CBSI3bI0 M KPUCTAJUIMYECKUM CTPOCHHMEM BEILIECTBA.
KPUCTAJUTMYECKUX PELIETOK.

58 KoBanenTtnas KoBanenTtnas XUMUYECKast cBsI3b.| OObACHAMb, UTO TAKOE KOBAJICHTHAS CBS3b, BAJIEGHTHOCTb. Acmemuueckoe

DNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI. . 8ocnumanue

XUMUYECKas Cocmasnsims cxeMbl 00pa30BaHUs KOBAJIEHTHOM
KoBanentnas HenomnsipHasi cBsi3b. Cxembl

CBSI3b

o0pa3oBaHUsl KOBaJCHTHOW CBS3M IS
OMHApHBIX COeNMHEHUN. MoNeKynspHbIe
U aTOMHBIE KPHUCTAJUIMYECKUE PEHIETKH,
CBOMCTBa BEIIECTB C OSTUM THIIOM|
PELIETOK.

HETOJIIPHOM XUMUYECKOU CBSI3H.

Hcnonvzo6amsb 3HaKOBOE MOJICTTUPOBAHUE.

IIpu6ooums IPUMEPHI BEIIECTB ¢ KOBAJICHTHOH CBS3BIO.
Yemanasnueams npuUMHHO-CIIEICTBEHHBIE CBA3U MEXY
COCTaBOM BEUIECTBA U BUJIOM XUMHUYECKOU CBSI3U, MEXKIY
KOBAQJIECHTHOM CBS3bI0 M KPUCTAJUIMUECKUM CTPOCHHEM
BEILIECTBA, MEXK/1y KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA

u €ro (I)I/ISI/I‘-IGCKI/IMI/I CBOMCTBaAMH
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59 | KoBanentnas | DineKTpOOTPHIATENBHOCTh. Psin ObvscHAmMb, 4TO TAKOE KOBAJIEHTHAs NOJISIpHAsl CBSI3b, Ocmemuyeckoe
gocnumanue
MOJIsIpHAst ANIEKTPOOTpHULIaTENbHOCTU. KOBaneHTHas | 3J1€KTPOOTPULIATEIbHOCTD, BOSTOHKA MIIM CYyOIUMaIns.
XAMUYECKast MOJISIpHAsl XUMUYECKas CBA3b. Junos. Cocmasnsams cxeMbl 00pa30BaHUsl KOBAJICHTHOM MOJISIPHOMN
CBSI3b Cxembl 00pa30oBaHUsT KOBAJICHTHOM XUMUYECKON CBSI3U.
MOJISIPHOM CBSA3M JUIsl OMHAPHBIX Hcnonvzoeams 3HaKOBOE MOJACITUPOBAHUE.
coeMHeHni. MoieKylsapHbIe U aTOMHBIE | Xapakmepuzoéams MEXaHW3M OOpa30BaHUS TOJSPHOU
KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA KOBAQJICHTHOM CBSI3H.
BEILECTB C ATUMTHUIIOM PEIIETOK.
VYcTanaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE CBS3U MEXY
JeMoHcTpanun. MoJte/i MOJICKYJISIPHBIX [ COCTaBOM BEIIECTBa U BUJIOM XUMHUYECKOHN CBS3H, MEXIY
Y aTOMHBIX PUCTAJTMYECKUX PELIETOK KOBAJICHTHOM CBS3bI0 M KPUCTAITINYECKUM CTPOECHUEM
BELIECTBA, MEXKIY KPUCTAUIMYECKUM CTPOECHUEM BEILIECTBA U
ero (hu3MYeCKUMHU CBOMCTBAMH.
60 | Meramuueckas | Metannuueckass xumudeckas cBsizb U O0vsAcHAmMb, YTO TAKOE METAJUIMYECKAS CBA3b. JlyxoeHo-
MeTajinyeckas . | Hpaecmeennozo
XUMHYECKast Cocmasnsams ~ cxeMbl ~ 00Opa3oBaHHS  METAJLUTMYECKOM P———
CBSI3b KpucTaimyeckass pemérka. CpoicTBa .
XUMHUYECKOU CBS3U. Jcememuueckoe
BEIIECTB C OJTUM THUIIOM PEMIETOK. eocnumanue
Hcnonvzoeams 3HaKOBOE MOJECITUPOBAHUE.
Enunas mpuposa XUMHYECKUX CBSI3EH.
Xapaxmepuzosamuo MEXaHU3M obOpazoBaHus
JlaGopaTopHbie ONBITHI. 29.| MeTaIMYecKOi CBA3M.
NsrotoBnenue MOJIeJIH, .
. . Onpedensms TN XUMHYECKOH CBA3M 10  dopmyne
WJUTIOCTPUPYIOIIEH CBOMCTBA|
METaJNINYECKOU CBA3U BELIECTBA.

YcranaBpiauBaTh NMPUYIUHHO-CJICACTBCHHBIC CBA3U MCIKIY
COCTaBOM BEIIECTBA U BHUJIOM XUMHUUYECKOM CBA3U, MCIKAY
METAJUINYECKOH CBSA3BIO U KpUCTATNIMYCCKHUM CTPOCHUCM
BCIICCTBA, MCKY KPUCTAINIMYCCKUM CTPOCHUEM BCUICCTBA U
€ro (1)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaMH.

Hcnonp3oBaTh MaTCprUaJIbHOC MOACIITUPOBAHNC
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61-62 | Cremenb Crenens okuciienus. CpaBHEeHHE Obvacuames,  4TO TaKOE€  «CTEIEHb OKHCIICHUS», | Dusuuecko2o
OKHCJICHUS CTEIIEHU OKUCJIEHUS U B80CNUMAHUS,
«BAJIEHTHOCTBY.
N KVbmypol
BaJIeHTHOCTH. [IpaBuia pacuéra . )
Cocmasnams  GopMysbl OWHApHBIX COEAMHEHUNH Ha | 300p06bA U
CTCTICHEW OKHCIICHUSAIIO (POpMyIIaM . IMOYUOHATLHO2O
) OCHOBE 00IIEr0 cnocoda MX Ha3BAHWM. 6razononyuus
XUMHYECKUX COEIUHEHNUI
Cpasnusamsv BaJCHTHOCTH M CTETIEHb OKUCIICHUS.
Paccuumvisamsy ~ crenenn  okucieHus 10  (Gopmyinam
XUMHUYECKAX COEINHEHUIN
63-65( OxucnuTenbHO- | OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE ObvsacHams, 4TO TaKO€ OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE |[/[yx08HO-
€aKIUH. Hpascmeenno2o
Boccranoutenp| PCAKL peakmuu, OKHCIUTENbh, BOCCTAHOBHUTENb, OKHUCIIEHUE, P
. socnumanus
OnpeneneHue CTENEHEH OKUCICHUS A
HBIEpEAKIUU BOCCTaHOBJICHUE. Dcmemuueckoe
AJIEMEHTOB,  OOpa3ylolIuX  BEIIeCTBa
. socnumanue
pasHbIX KiaaccoB. Peakiuu wmonHoro | Knaccuguyuposams XuMuUYeCcKHe peakUMid MO MpPU3HAKY
oOMeHa u OKHUCIIUTENLHO- .
«U3MEHEHHE CTENEHEN OKHUCIECHUS DIIEMEHTOBY.
BOCCTAHOBHUTEIIbHEIE peaKkmuu.
OKHUCIUTETD u BOCCTAaHOBHUTENb, | Onpedensimb OKHCIUTEIh U BOCCTAHOBUTENb, MPOIECCHI
OKHUCIIEHHE it BOCCTAHOBJICHUE.
- OKHCJICHHUS U BOCCTAHOBICHUS.
CocraBiiecHHEe ypaBHCHHH OKHCIUTEIh
HO-BOCCTAaHOBUTEIILHBIX peakmuit
JeMmoHcTpanuu. B3auMojeicTBre 1UHKA
C CEpOM, COJITHOM KHUCIOTOH, XJIOPHUIOM
menu(ID). I'openue MarHusi.
BsaumoneiictBue XJIOPHOM u
CEPOBOJIOPOIHOM BOIBI
66 O6o0menre u cucreMaru3anus 3HaHui o temam «llepuoauueckuii 3akoH u Ilepuonuyeckas cuctemMa XUMUYECKUX daemeHToB JI.1.
MenneneeBa u crpoeHre aroma» U «CtpoeHue Bemectsa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKITN
67 |[KontpospHas pabora mo Temam «llepuomudeckuii 3akoH u [lepuoauueckas cucremMa XuMu4eckux eMeHToB J[.1. MeHeneeBa u crpoeHue
aToMa» 1 «Ctpoenue BemecTBa. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUI)Y
68 |[lopTpeTHas rajepesi yueHbIX XHMHUKOB




IIpumepHoe TeMaTHYECKOE IIAHHPOBaHue 9 Kiaacca
(2 u B Hemen10, Beero 68).
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Homepa OcHOBHbIE
yporos HANpaBJIeHHUs
n/n OcHoBHOE XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eITEJIbHOCTH
Tema P . BOCIIMTATEIBLHO
ypoKa coJepiKkaHue YpOKa o0yyarouuxcs (Ha ypoBHe y4e hi| "
AeATe1bHOCTH
IToBTOpEHNE 0 00001IeHHE CBeAeHMIT MO Kypcy 8 Kiacca. Xumuuyeckue peakuun (5 1)

1 Knaccudukanus | bunapuasie coemunenns.  Oxcunbl| Xapakmepuzoeamv OKCHUIBI, TUAPOKCHIB (OCHOBaHMSI, I'pasxcoancko-
HEOPraHn4eCKUX cosieobpasyromue u aM(poTepHble TUIPOKCUIBI, KHUCIOPOJCOJEPKALINEe KHUCIOThI) U | NAMPUOMU4eCcKo
BEIIIECTB U UX HeconeoOpasyromue. ['MApOKCHABL: | comm nmo TmaHy: cocTaB, cHOCOObl 00pa3oBaHMsl Ha3BaHMIA, | 2O 60CHUMAHUA
HOMEHKJIaTypa | OCHOBAaHMI, aM(pOTEPHBIE, KUCIIOTEHL. XapaKTepHbIE CBOMCTBA U MOJTYyYEHHUE.

Cpennuie, KHCITBIC, OCHOBHBICCOIIH. Knaccugpuyuposamv ~ oxcuapl,  TUAPOKCHABI  (OCHOBaHWUS,
HemoncTpauuu. O3HaKOMJICHHE C | am(OTEpPHBIE THAPOKCHIBL, KUCIOPOJCOMAEPIKANINE KUCIOTHI) H
KOJUICKIMAMU MCTaJIJIOB U | coyy 110 pa3InYHbIM [IPU3HAKAM.

HemeTawoB.  O3HakomJIeHHEe € | Vuems IIOATBEPKIATh XapaKTEPUCTUKY OTIEJILHBIX
KOJUICKIUAMHU OKCHJIOB, KHCJIOT M | mpeACTaBUTENEH KIACCOB HEOPraHMYECKUX BEUIECTB YPABHEHUSIMU
coJIeH COOTBETCTBYIOLIUX PEAKIIHIA.

Packpvieams B3aMMOCBs3b MEXKIy KilacCcaMu
HEOPraHMYECKUX COCIMHEHUN, KaK TeHETHYECKYIO

2-3 | Knaccuduxkarms | O600meHme CBEJICHU 0 | ObvacHameb NOHATUS «XUMHUYECKAs PEAKIIHSY, «PEaKIHH Duzuueckozo
XUMHUYECKUX XUMHUUYECKUX peaKIUsiX. | COeIMHEHU», «PEAKIINH PA3TIOKEHUSNY, «PEAKIIUU OOMEHAY, gocnumaHusl,
peaxkuuii 1o Knaccudukanus XMMHUYECKUX | «pEaKUUU  3aMEIICHUs», «pPEeaKUUU HeHUTpalu3auumy, KyJlbmypbl
pa3InYHbIM peakuuit 1o Pa3IUYHBIM | «3K30TEPMUUYECKUE peakuumny, «GHJIOTEPMHYECKHE 300p08bsL U
OCHOBaHUSIM OCHOBAaHUSIM: COCTaBy WU UHUCIY | peakiuu»,  «OoOpaTUMble  peakiuu»,  «HeoOpaTHMbIe IMOYUOHATILHO20

pearupyromux ¥ 0oO0pa3yIOIIMXCS | peaKkmun», OKUCIUTEIhHO-BOCCTAHOBUTEILHBIE PEAKIIANY, bnazononyyust
BEIIECTB, TEIUIOBOMY  3((deKTy, | «roMOreHHbIC peaKIumy»,«IeTePOreHHBIC PEAKIIU,

HAIPABJIEHUIO, U3MECHEHUIO | «KaTAIUTUYECKUE peaKLumny, «HEKATATUTUYECKHE

CTETIICHEW  OKHUCIIEHHUS DJIEMEHTOB, | PEaKIUN», «TEIIOBON dPPEKT XUMHUUECKOU PEeaKIIun.

oOpa3yromux pearupyromue | Kraccuguyupogames XuMIU4ecKre peakiiy Mo Pa3IndHbIM

BellecTBa, (ase, MCIOJIB30BAHHUIO [ OCHOBAHUSIM.

KaTajau3aropa. Onpeodensims OKUCIUTENH U BOCCTAHOBUTEH, TPOIIECCHI OKUCIICHUS

JlaboparopHbie OIIBITHI. 1. | u BoccTaHOBJICHUS.

B3aumopencreue aMMHaKa u

XJIOPOBOJIOPOJIA. 2. Peaknus
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HedTpanu3auuu. 3. HabOmoneHue
TEIUIOBOTO  3ddeKra  peaxiuu
HEUTpaIu3aluu. 4.

B3anmoneiicTBre cepHOM KHCIIOTHI €
okcugoM meau(1l).

45

ITonsarue o
CKOPOCTH
XUMHYECKON
peaKIuu.
Karanus

[loHATHE O CKOPOCTH XHMHYECKOM]
peakuyu. PakTopsl,
BIIMSIOIINE HA CKOPOCTh XMUMHMYECKHX

[pEaKMil: NpUpoJa  pearupyromux
BEIECTB, ux KOHLIEHTpAaLKs,
TeMIieparypa, IUIOILAb
COTNPUKOCHOBEHHSI, HaJINYue)

KaTanu3artopa. Karanms.
/TemoncTpanmu. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKONPEAKIIUU OT
[IPUPO/IBI pearupyronx BEUIECTB.
3aBUCUMOCTBH CKOPOCTH XUMHUYECKON
[PEaKIu OT KOH- LIEHTPalUU
[pearupyromux BEIiecTB.
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOM
[pEaKuu OT IUIOIIAIN
CONPUKOCHOBEHUS Pearupyronmux
BEIIECTB («KUTIAITUANCIION).
3aBHCHMOCTb CKOPOCTH XUMHUYECKOI
[pEaKIIUK OT TeMIIepaTyphl
[pEarupyroiux BeIIecTB.

Ob6vscHAMb, YTO TAKOE CKOPOCTh XUMHUECKOW PEaKIun.
Apeymenmuposams BbIOOP eNUHUL] U3MepeHus V).
Yemanasaueames PUIHHHO-CIICACTBCHHBIC CBSI3M BIIASTHUS
pa3IMYHBIX ()AaKTOPOB HA CKOPOCTh XUMHYECKUX PEaKIIHA.
HaGmomate M onucvléams PEaklud MEXIY BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH
IlpoBomuTh  OMBITBHI,  TOJITBEPKIAIOIINE 3aBUCHMOCTD
CKOPOCTH XHMHYECKOH PEaKIMH OT Pa3IMIHBIX (DAKTOPOB

Xumuueckue peaxkuuu B pactBopax (10 u)

6

9J'IeKTpOJ'II/ITI/ILICC
Kasd JUCCOoHaIusg

[lonsitue 00 3NEKTPOIUTUYECKOH
JUCCOLMALMU.  OJIEKTPOJIUTHL U
HEDJIEKTPOJIUTEL. MexaHusm
JUCCOLMAIMNA  DIIEKTPOJUTOB  C
pa3IMYHBIM  XapaKTepOM  CBS3U.
Crenenn JJIEKTPOJIUTUYECKOU
mcconanuu. CuilbHBIE U Cclia0ble
JJIEKTPOJIUTHL.

HcnbiTanue

JeMoHcTpanum.

Xapakmepmoeamb MOHATHA <«OJICKTPOJIUTUYCCKA AUCCOLINAL,
OJICKTPOJUTHD», KHEIJICKTPOJIUTLI).

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3HU
HpHpO)IOﬁ QJICKTPOJIUTA U CTCIICHBIO €0 JUCCOLINAIINH.
Yemanasnusame MNPUIUHHO-CIICACTBCHHBIC CBA3UM MCKIAY TUIIOM
XHUMHUYECKOM  CBS3H B JOJICKTPOJUTEC U MCXAaHHU3MOM Cro
JUCCoaluu.

MEXKTY
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BEIIECTB M KX pPacrBOPOB Ha
AIEKTPOTIPOBOHOCTH

JlabopaTopHble ONbITHI. 13.
Juccommarus CIa0bIX

JIEKTPOJUTOB HA IPUMEPE YKCYCHOM
KHCJIOTBI.

7 |OcHOBHBIC OcCHOBHBIC  TIOJIOKCHHSI  TCOpPHH | Xapakmepuszoeams TOHATUS «CTENEHb JUCCOLUALIUN, Du3zuueckozo
[10JIOKCHUS AIIEKTPOJIMTUYECKON JIUCCOIHAIINHU. | «CUJIBHBIE  DIEKTPOJIUTBD),  «CJIa0ble  AIEKTPOJIUTHY, gocnumanus,
TeOpHUH Knaccupukanuss HMOHOB M UX | «KQTHOHBI», «AHHOHBI), «KHUCIOTBD», «OCHOBAHHS», «COJH». | KYIbMypbl
PIIEKTPOJIMTUYECK| CBOCTRA. Cocmaensimp ~ ypaBHEHUWsI  DICKTPOJIUTHYECKON  JMCCOIMAINU | 300P06bA U
oif mucconmanyu| KucioTel, OCHOBaHUS M COJNHM KakK | KHCIOT, OCHOBAHHM U COJIEH. IMOYUOHATILHOSO
(TON) anekTponuThl. WX knmaccubukaums | Mnmiocmpupoéams TpPUMEPAMH  OCHOBHBIE TIOJIOKEHUS TEOPHH | O1G20NONyYuUs

W JTUCCOIIHAITHS. AEKTPOJIUTUYCCKON JTUCCOIHAIINH.
JemoncTpanuu. 3aBUCUMOCTD | Paziuuams KOMIIOHEHTBHI J0Ka3aTeabCTB (TE3UCOB, ApTYMEHTOB H
AIIEKTPOITPOBOTHOCTH YKCYCHOH | (hopMBbI JOKa3aTEILCTBA)
KHUCIIOThI oT KOHIEHTPALIUH.
JIBuKeHHEe OKpalIeHHBIX HOHOB B
AIIEKTPUYECKOM TOJI€.
8—9 | Xumuueckue O0mue XWMHYECKHE CBOMCTBA Xapakmepuzosams 00ONINE XUMHYECKHE CBOMCTBA KUCIIOT C
CBOICTBA KHCJIOT. HM3MCHCHHC, OKPACKH MO3UIUNA TEOPUU DIIEKTPOJIUTUUECKON JUCCOLUALINH.
KHUCJIOT B MHJIMKaTOPOB, B3aUMOJCHCTBHE C Cocmasnsames MOJIEKYJIAPHbBIC, TIOJHBIE U COKpAIIEHHbIC HOHHBIC
CBETE TEOPUH METajll1aMH,0KCHIAMHA 1 ypaBHEHHsI PEAKIUil C yIaCTHEM KHCIIOT.
3NEKTPOIIUTH HMggﬁggi}é%ﬁIZ;dyﬁgﬁggoHHHe Apaymenmuposamv BO3MOKHOCTb IPOTEKAHHS PEAKIMI € yH4aCTHEM
YeCcKoi ” - KHCJIOT Ha OCHOBE MpaBuia beprosuie u psijga akTUBHOCTH
peakuuii. XUMHYECKUNA CMBICTT
JUCCOoUaIlN MCETAJIJIOB.

COKpAILLEHHBIX YPABHEHUM. Y CIOBUSA
MIPOTEKAHUS PEAKLIUI MEXKTY
3JIEKTPOJUTAMHU 10 KOHIA. Psin
aKTUBHOCTH METAJIJIOB.

JlaGopaTopHbIe ONBITHI. 14.
N3meHeHne okpacku MHAUKATOPOB
B KMCJIOTHOU cpefe. 15.Peakuus
HEWUTpaIu3aluy pacTBOPaA LEIOUN
pa3IMYHBIMU KACIOTamMu. 16.
[Momyuenue runpoxcuna meau(Il) u
€ro B3auMOJICHCTBUE C PA3THUUYHBIMU
KHCJIOTaMH.

17. B3auMoielicTBUE CUITbHBIX
kuciot ¢ okcuaom meau(Il). 18-20.

11 po6oOums ONBITHI, IOITBEPIKIAIOITNEC XUMUICCKHE CBOHMCTBA
KHCJIOT, C COOJIFOJICHUEM TIPABUJI TEXHUKH OC30MMaCHOCTH.
Habniooams v onuceieams peakiiuu ¢ y4acTUEM KHUCIIOT C
TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU
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B3anmoneicTBre KUCIIOT ¢
Metaiuiamu. 21. KauectBeHHas
peakius Ha KapOoHaT- HOH. 22.
[Tony4yenue cTyHA KPEMHUEBON
KHCIIOTHI.

10 XUMHYECKHE O6mme  xumuueckue  cBomcTBal Cocmasnams MOJEKYISPHBIC, TIOJHBIE U COKpAIllCHHbIC
CBOMCTBA LIEI0YECH: WOHHBIE YPABHEHUS PEAKIMI C y4aCTHEM OCHOBAHMM.
OCHOBAHUIB B3aUMOJIEUCTBME C  KUCIOTaMH, | Apeymenmuposanms BOZMOXHOCTh MPOTEKAHHS PEAKIUi C
CBETE TEOPUH OKCHUJIAMU HEMETAJUIOB, COJIAMH. | ydacTHEM OCHOBaHMIA Ha OCHOBE MpaBuia beproie.
SICKTPOJINTHYC OO6mme XHUMHNYCCKHC CBOICTBA Hpoeodumb OIBIThI, NOATBEPKAAIOIHNE XHUMHYCCKHC CBOMCTBA
CKOM HEPAaCTBOPUMBIX OCHOBAHMM: | OCHOBAHHIi, C COOIOACHNUEM TPABUII TEXHUKH 0€30TIaCHOCTH
JTUCCOTTUAITIN B3aUMOJICHCTBHE €  KUCIOTaMH, | Habnrodams W ONUCLIGAMb PEAKIUH C yIaCTHEM KHCIIOT C
pasnioKeHue P HarpPEeBaHHUH. MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH
JlabopaTopHble  ONBITHI. 24,
N3meneHnne okpacku HHIUKATOPOB
B LIEJIOYHOU cpene. 25.
Bsaumonelicteue HieJIouei C
YTIIEKUCIIBIM ra3zoM. 26.
KauecTBeHHass peakuusi Ha KaTHOH
aMMOHHUSL. 217. [Torydaenue
ruapokcuaa  meau(ll) wmw ero
paziioxKeHue
11 | Xumuueckue OO0mme XMMHUYECKUE CBOMCTBA Xapaxkmepuzosams 00OIIME XUMUYECKHE CBOMCTBA COJICH C I pasicoancko-
CBOMCTBA COJIEH | CPeAHMX COJIEH: MO3ULIMI TEOPUH AIEKTPOIUTUUECKON TUCCOLUALIH. nampuomuueckoz
B CBETE TCOPUHU | B3aUMOJICHCTBUE C KUCIOTAMH, Cocmasnsims MOJIEKYISIpHBIE, TIOJIHBIE U COKPAIEHHBIEHOHHBIE 0 socnumanus
ANEKTPOJIUTHYEC | IIEJI0UaMH, COJISIMUA U METaJUIAMHU. YPaBHEHHMS PEAKIMI ¢ Y4ACTHEM COJIEM.
KOM BszaumoneiicTBue KUCIBIX Colel co Apaymenmuposams BO3MOKHOCTh MPOTEKAHUS PEAKLUN C
Arucconanuu mejio4amMu. y4acTHEM coJIell Ha OCHOBE npaBuiIa BepTOJ'IJ'Ie.
JlabopaTopHble  ONBITHI.
28.B3anmoeiictBue KapOOHATOB C
kucnotamu. 29. [lonydyenue
ruapokcunaa xeneza(Ill). 30.
B3aumopencTBue xenesa ¢
pactBopoM cynbbara meau(1l)
12 [lonsarue o lunponus, kak oOMeHHOE Yemanasnueams 3aBUCUMOCTD MEXKY COCTaBOM COJIM U Llennocmu
TUAPOIIN3E B3aMMOJICIICTBUE COJIEl CBOJIOM. XapakTEpPOM TUJIPOJIN3a
coJiei I'maponus comu CUIBHOTO Ananuzuposames  cpefly pacTBOpa COJHM C TOMOIIBIO [LayHnoco
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OCHOBAHHUSA M CJIa00W KUCIOTHI. WH/INKaTOPOB noznanus
I'uaponmus  conmm  cmaboro IIpoenosuposams TUII TUIPOJIU3A COJIM HA OCHOBE aHAJIM3a
OCHOBAHUSl MCHUJIIbHOM KMCIIOTHI. ero (opmyiibl
lkana pH.
13 [IpakTtuueckass  |CBOMCTBa KHCJIOT, OCHOBaHUH, Ymemsv oOpamarbcsi ¢ 1abopatopHbiM  00OpYJAOBaHUEM U
pabora 1. OKCUJIOB U COJIEHl BCBETE TEOpUU HarpeBaTeIbHBIMH MPUOOpPaMU B COOTBETCTBHH C
Pemrenue PIIEKTPOJIUTUYECKON AUCCONMAMK U | TIPaBUJIAMH TEXHUKH O€30TTaCHOCTH.
PKCIIEPUMEHTANb |OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX Habnro0ams CBOWCTBA 3JEKTPOIUTOB M MPOUCXOSAIINX C HUMHU
HBIX 3a/1a4 110 [peaKui. ABJICHUN.
Teme Habmomate M onucvléams PeakllUd C Y4aCTHEM 3JIEKTPOJIUTOB C
«QIEKTPOIUTHYE( TIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA
Kast XHMHH.
JICCOLIAAITUS @opmynuposamb  BBIBOJBI TIO0  pe3yJbTaTaM  IPOBEJEHHOTO
OKCTIEPUMEHTA
14 O060011IeHNE U CHCTeMaTH3aIMsl 3HAHUM TI0 TeME « XMMHYECKHE PEaKIuM B PpACTBOPAX JIEKTPOJIUTOBY
15 KontponbHas padora 1 mo TemMe «XUMUYECKHE PEaKIIMU B paCTBOPaX MIEKTPOIUTOBY
HemeTauibl M ux coeauneHus (25 4)

16 Obmas CrpoeHHe aTOMOB HEMETAIIOB U UX | O0vsAcHAmb, 4TO TAKOE HEMETAILIBL. [ pasicoancko-
XapakTepHucTuKa | moJsioskenue B [lepuoanueckoit CpasHusamsb anaOTPOIHBIE BUAOU3MEHEHHUS KHCIOPO/Ia. nampuomuieckoe
HEMETaJIJIOB cucreme. Psn Packpvieams ipuunHbI AJUIOTPOTIHH. socnumarue

AJIEKTPOOTPULIATEIHHOCTH. Xapaxmepuzosams XuMUYECKHE AIIEMEHThI-HEMETAIIbl U TIPOCTHIE

Kpucrannueckue pemérku BELIECTBAa-HEMETAJUIbl: CTPOCHHE, (PU3MUECKUEe U XUMHUYECKHE

HEMETAJJIOB — MPOCTHIX BEIIECTB. | CBONCTBA HEMETAILIOB.

AnnoTponus ¥ €€ MPUYMHBL ObvsacHams  3aBUCHUMOCTb  OKHUCIUTENIbHO- BOCCTAHOBUTEIbHBIX]

du3nYecKue CBOMCTBA HEMETAUIOB. | CBOMCTB (MJIM IPEeACKa3bIBaTh CBOMCTBA) 3JIEMEHTOB-HEMETAIUIOB OT]

06]_]_[1/13 XUMUUYECKHUE CBOUMCTBA HUX ITOJIOKCHHUA B HepHOﬂquCKOﬁ CUCTEMEC XUMHNYCCKUX DJICMCHTOB|

HEMETAJUIOB: OKUCIIUTEIbHBIE U A. Y. Menneneesa.

BOCCTAHOBHTEILHELE. YcTanaBnuBaTh NPUYUHHO-CIIEICTBEHHBIE CBS3H MEX]Y CTPOCHHEM
aToMa, XUMHUYECKOM CBS3bIO, TUIOM KPUCTAIMUECKON pEIIeTKH
HEMETaJJIOB U UX COSAMHEHUH, X (hU3MYeCKMMHU CBOMCTBAMHU.

17 Oomas ["anorensl, cTpoeHue WX aTOMOB U | Xapakmepuszoéamv  cTpoeHHe, (U3MUYECKUe U XUMHUeckue |Ipydosoe

XapaxkTepu MOJIEKYL. dusnueckue U | CBOMCTBA, MOJYyYE€HUE U NPHUMEHEHHE TaJOreHOB B IIJIaHE 0Oyuenue
CTHKa XMMHMYECKHE CBOMCTBA TajOreHoB. | 00IIero, 0COOEHHOTO M €AUHUYHOTO.
JJIEMEHTOB 3aKOHOMEPHOCTH U3MeHeHus | Yemanasnueams ~ TPUUMHHO-CIIEJCTBEHHBIE  CBSI3U  MEXIY
VIIA CBOWCTB TaJlOTEHOB B 3aBUCHMOCTH | CTPOCHUEM aTOMa, XUMHUYECKOH CBA3bIO, TUIIOM KPUCTAJUTMYECKON
TPyl — oT 170'¢ MOJIOKEHUS B | pemI€TKM TalOreHoB, WX (PU3NYECKUMH U  XUMHYECKHUMH
rajJloreHOB [lepuoanyeckoit CUCTEME. | CBOHCTBAMU

HaxoxaeHue ramoreHoB B NpuUpoje
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U HX I[OJydyeHue. 3HAueHue Hu
IIPUMEHEHHE raJI0r€HOB.

JdeMoHcTpanum. O06pa3is
raJJOorcHOB — IPOCTBIX BCUICCTB.
B3anmopeiictBue  rajoreHoB €
MeTaJIaMHU.

BriTtecHenne xiopa OpomMoMm WiIH
HOJ1a U3 PACTBOPOB UX COJIEH

18 Coenunenus ["asioreHoBO10PO 1B u| Xapaxmepuzosams cocTaB, GU3NUECKHUE U XUMHUYECKHE Duzuueckoz2o
TaJIOr€HOB COOTBCTCTBYIOIMEC MM KHCIIOTBI: CBOIICTBA, MOJIydeHHUE M IPUMEHCHHE COEOUHEHUN TaJIOTCHOB C socnumanus,
IJIABUKOBA, CoJstHasd, q ucnonp30BaHMEM PycCKOTO (POJHOTO) SA3BIKA M A3BIKA XMMHH. Ky bmypol
JemoncTpanus. Komnekuust | Hasbieams coenuHeHus rajoreHoB mno Gpopmyie u 500p06bs1 U
MPUPOIHBIX COCTUHEHUIN XJI0pA. cocmagnsams POpMyIbl MO UX HA3BAHUIO D MOUUOHATLHO2O
JlabopaTopHbie ONBITHI. Yemanasenueamo NPUYUHHO-CIICJICTBEHHBIC  CBSI3U  MEXKIY |bra2ononyuust
31. Pacno3naBanune XUMUYECKOM  CBSI3bIO, THUIOM  KPUCTAJUNIMYECKOM  PELIETKH
rajloreHU-UOHOB COCIMHEHUN TaJloreHOB, HUX (U3NYECKUMH U XUMHUYECKUMU
CBOWCTBAMM.
IIposooums, HabroO0amv W  ONUCHIBAMb XUMHUYCCKHI
OKCIEPUMEHT 1o pacIiO3HaBaHUIO TaJIOTE€HUI-UOHOB C
coOroieHreM MpaBuil TEXHUKH 0€30MacHOCTH.
BbINoHATE  pacueTrsl 1o XUMHYECKUM (opmyliaM 5
YPaBHEHUSIM PEaKIIHii, MIPOTEKAIOIIUX C y4aCTHEM
COCAMHEHUI I'aJIOTEHOB
19 [Ipaktnueckas | ConsiHas ~ KucioTa —  CUWIBHBINA| Ymemsb oOpamaThes ¢ 1a0opaToOpHbIM 000pyIOBaHUEM U Tpyoosoe
pabora 2. BICKTPOJIUT. THUITHYHBIE HarpeBaTeIbHBIMK TPUOOPaMU B COOTBETCTBHHM C TIPaBUJIAMH |gocnumanue
«3yuenue peaKIuy KKCIIOT: B3aMMOJICHCTBHUE C | TeXHMKH 0€30MaCHOCTH.
CBOMWCTB MCTalJIaMH, OCHOBHBIMH U | Habmooams CBOWCTBA AJIEKTPOJIUTOB M IMPOUCXOIAIIMX C HUMH
COJISTHOM aM(pOTepHBIMU OKCHIAMH, | JBICHUIA.
KHUCIIOTED) OCHOBAaHMAMH M aM(pOTEPHBIMU Hab6niooams M onucvléams peakiuy ¢ y4acTHEM JIEKTPOJIUTOB C
TUAPOKCUIaMH, COJISIMH. | IOMOUIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA M S3bIKA
KauecTtBeHHas peakiusi Ha XJIOPUI- | XUMHH.
HOH. Q@opmynuposamb  BBIBOABI 10  pe3yJibTaTaM  IPOBEIECHHOIO
DKCIEPUMEHTA
20 Oobmas OO0mast XxapakTepuCTUKa AIEMEHTOB | /[aéams  OOILIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM DKon0euueckoe
xapakrepuctuka | VI A — rpynmsi.Cepa B mpupojie u e€ | BellecTBaM U COSTMHEHUSM XaIbKOTEHOB B 3aBUCHIMOCTH OT socnumanue
anemeHToB VI A| nonydenue. ANIOTpOIHbIE ux nonoxxenus B [lepuonnueckon cucreme. Xapaxmepuzoeams
XaJIbKOT€HOB. MOAM(BHKAIMU CEPBl M UX CBOMCTBA. | CTpOEeHHWE, aIOTPONHs, (DU3HYECKHE MXMMHUUYECKUE CBOMCTBA,
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Cepa

XHUMUYECKUECBOMCTBA CEPBI U €€
MIPUMEHEHHUE.

JdemoncTpauuu. B3aumoierictaue
cepbl ¢ MetayuiaMu.['opeHue cepol B
KHUCIIOpOJie

MOJIyYEHUE U TIPUMEHEHUE CEPBI.
Ycemanaenueams ~ NPUUUMHHO-CIEACTBEHHBIE  CBA3HM  MEXKIY
CTPOEHUEM aToMa, XUMUYECKOU CBS3bI0, TUIIOM KPUCTAJUIMYECKOMN
pemeéTKY cephl, €€ PU3NYECKUMU U XUMUYECKUMH CBOWCTBAMU.
Buvinonnams pacuérel 10 XMMUYECKUM (POpMynaM U ypaBHEHUSIM
peakuuii, pOTEKAOIINX C y4aCTHEM CEPBI.

21 CepoBogopoa u [CepoBOIOPOJ: CTPOCHUE MOJIEKYIIBI, | Xapakxmepuzoeamsb COCTaB, PU3NUECKUE U XUMUUYECKHE /Tyx06HO-
cynbhuapt (HU3MYeCKHe U XMMUYECKHE, CBOWCTBA, MOJyYCHHE W IPUMEHEHHUE COCIMHEHUI CEPBI B CTCTICHU [ypascmeeHnHoe
[IOJTy1CHUC 1 3HAYCHHC. OKUCIIEHUS —2 C HMCMOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKA W |gocnumanue
Cepoonopoanaskucnora. CynbGuab! | gspica xuMUmL.
1 nx 3HaueHne. JiloMuHoGoper. Ha3splBaTh COEIMHEHUS Cepbl B CTEHEHH OKHCIEHWS —2 IO
HAemoncrpanus. Komnexips dbopmyre u COCTaBIATH GOPMYIIBI TIO MX HA3BAHUIO.
CYTbQUIHBIX PYA. CocTaBisaTh MOJICKYJIIPHBIC ¥ WOHHBIC YypaBHEHUS peakIni,
XapaKTepHU3YIOINE XUMHUYECKHE CBOWMCTBA COECIMHEHUW CEphl B
CTENEHU OKUCIIEHUS —2.
OnuceiBaTh MPOLECCHl OKHCIEHUS-BOCCTAHOBJIEHUS, OIPEACIATh
OKHUCJIMTEb U BOCCTAHOBUTEIb M COCTABIISITH 3JIEKTPOHHBIN OajlaHC
B PEAKIUAX C yYACTHEM CEPhl B CTENICHH OKUCICHUS —2.
YcTanaBnuBaTh ~ MPUYMHHO-CIEACTBEHHBIE  CBA3M  MEXKIY
XUMHYECKONH  CBSI3bI0, THUIIOM  KPUCTANIMYECKOM  PeléTku
COeIMHEHUN cephl, uX PU3NIECKUMU U XUMUYECKUMU
CBOMCTBaMM
22 Kucnopoausie |[Oxcun  cepoi(lV), ceprmcras 3anucvieamsb HOPMYIBI OKCUIOB CEPbl, HA3bI8AMb HX, Duzuueckozo
COETMHEHUS KucnoTa, cyiab(urhl.KauecTBeHHas onucvl8ams CBOWCTBA HA OCHOBE 3HAHUI O KUCIOTHBIX OKCUAAX.  |gocnumanus,
cephl [peakius Ha Cynb(pUT-uoH. Xapaxmepuzoeams cOCTaB, GU3NUIECKHE U XUMHUYECKUE CBOICTBA [kyibmypbi
Oxcup cepri(VI), cepHast kucnoTa, CEpHOM KHCIIOTBHI KaK 3JIEKTPOJITA C HMCIIOJIb30BAHHEM PYCCKOTO [300po6bs u
cynbdatel. Kpuctammoruapatsl. (poAHOTO) SI3BIKA U SI3BIKA XUMUHU. b MOYUOHATLHO2O
KauecTBeHHas peakuus Hacynbar- | Cocmaensims MONEKYISpHBIE W HMOHHBIE YpaBHEHMsA DeakuUuH, [ornazononyuus

IOH.
/TemoncTpannu. O6eciiBeunBaHue
OKpaIIeHHBIXTKAHEW U IIBETOB
CEPHUCTBIM I'a30M.
B3anmonencreue
KOHLICHTPUPOBAHHOM CEpPHOM KHCIIOTHI
c Meapto. O0yrnuBaHue
OpraHUYECKUX BELIECTB

KOHILICHTPUPOBAHHOM CEpHOI

XapaKTEPU3YIOLUX XUMUUYECKUE CBOMCTBA CEPHOUKHUCIIOTBHI.
Pacnosnasamu cynbdar-uOHBI.

Xapakmepuzoséams ~ CBOWCTBA  KOHLICHTPUPOBAHHOW  CEPHOMU
KUCJIOTBI KaK OKHUCIMTENS C MCIIOJIb30BaHUEM PYCCKOTO (POJIHOIO)
SI3bIKA U SA3bIKA XUMUHU.

Cocmasnsamo ypaBHEHUSA OKHCIIUTEIIbHO-
BOCCTAHOBUTENIBHBIX PEaKIMii METOIOM 3JIEKTPOHHOT 0 0aaHca.
Buvinonansame pacy€rsl Mo XMMHUYECKMM (OpMyJaM U ypaBHEHUSIM
peakiyil, TPOTEKAIMUX C Y4aCTUEM CEPHON KUCIIOTBI
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kuciaotoil.JlabopaTtopHble ONbITHI.
32. KauecTBeHHBIE peakuy Ha
cynb(dar-uoHHI.

23 [Ipaktuueckass | CepHast  kuciora —  CHIBHBIM | Ymems oOpamatbess ¢ gabopaTopHbIM — 00OpylnoBaHUEM U [/[yxosHO-
pabora 3. AIIEKTPOJIUT. CBoiicTBa | HarpeBaTEeIbHBIMU NPUOOPAMU B COOTBETCTBUU C IPABUIAMHU |[HPABCMBEHHOE
«H3y4yenue pa30aBICHHON CEPHOM  KHCIOTHI, | TEXHUKU 0€30M1aCHOCTH. socnumanue
CBOMCTB CepHOI| Kak TUIIUYHOU KUCJOTHL: | Habmodams CBOWCTBA AJIEKTPOJUTOB M MPOUCXOASIINX C HUMH
KHUCIIOTBI)) B3aI/IMOHGI\/JICTBI/Ie C METalJlaMH, SIBJICHU.

OCHOBHBIMM M aM(OTEpHBIMHU | Habmooams W ONUCHIEAMb PEAKIIUH C YIACTHEM DJIEKTPOJUTOB C
OKCuJiaMu, OCHOBAaHHUAMH U | IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) s3bIKA U SI3bIKA
amdoTepHBIMHI TUAPOKCUIAMU, | XUMUH.
comsimu. KavectBeHHas peakiust Ha | Popmyauposamb — BBIBOABI [0  PE3yIbTaTaM  IPOBEIECHHOTO
cynbar-uoH. SKCIIEPHMEHTA
24 | Obmas OO6mrast xapakTepUCTHKa dJEMEHTOB| /Jasamb OOIIYIO0 XapaKTEPUCTUKY aTOMaM, TIPOCTHIM Dememuueckoe
XapaKTCpUCTHUKA VA rpymisl. A3or, BCIIECTBAM M COCJIMHCHHUSAM IHUKTOI'CHOB B 3aBHUCUMOCTHM OT HX |gocnumanue
XUMHUYECKUX CTPOCHHME aTOMa M  MOJIEKYINBI. | rosjokeHus B [lepuoanueckoil cucreme.
snementoB VA | Pusmdeckue u XUMHYECKUE | Xapakmepuzosams  CcTpoeHUe, (GU3NYECKUEe U XUMHYECKHE
rpynmel. Azor | CBOMCTBA M TNPHMCHCHHE a30Ta. | cBoiicTBa, NONydYeHHE M HPUMEHEHHE a30Ta C HCIONb30BAaHHEM
Asor B mpupoxe H €ro | pycckoro (PoaHOTO) S3bIKA U SI3bIKA XUMHH.
Ouosoruyeckas posb. Vemanasnueams  TPUYUHHO-CIIEACTBEHHBIE  CBSA3H  MEXKIY
JemoncTpauus. /lnarpamma CTPOEHUEM aTOMa M MOJIEKYJIbl, BUJIOM XMMHUYECKOUN CBS3H, TUIIOM
«Cocrap BO3yxa». KPUCTAULIMYECKON PEmETKH a30Ta H  €ro  (U3WYECKUMH U
BuzeopparmMenTsl u craibl XAMHUYECKMMHU CBOWCTBAMHU.
«ITtiapm Gazapen» Boinonnsame pacuérel 10 XUMHYECKAM (GOpPMYJIaM U
YpaBHEHUSIM peakluid, TPOTEKAIOUIMX C YI4aCTHEM a30Ta

25 Ammuak. Conu | AMMuak, ctpoeHue MoyeKkyasl U | Xapakmepusosamv COCTaB, CTPOCHHE  MOJIEKYIbI, Du3zuueckozo

aMMOHUSA ¢usnueckue cBoicTBa. AMMUayHas | (U3MUECKWe U XUMHYECKHE CBOWCTBA, TOJIyYCHHE U socnumanus,
BOJIa, HAIaTBIPHBIM CIUPT, TUAPAT | IPUMEHEHUWE aMMUaka C  HCIHOJIb30BAaHUEM  PYCCKOTO KV16mypol
amMmuaka. JlOHOPHO-aKIENTOPHBIHN | (POJHOTO) A3bIKA U S3bIKA XHUMHUH. 300p06bs U
MEXaHHU3M 00pa3oBaHUsl KaTHOHA | Hasvieamb COMM aMMOHHS 10 GOPMYIIAM U COCMAGAMb POPMYIbL PMOYUOHATLHOZO
AMMOHMS. BoccTaHOBUTEINBHBIE | 1O UX HA3B6AHUAM. Onazononyuus
CBOMCTBA aMMHaKa.

26 [Ipaktudeckas | Ilomydenne, cobupanue u Obpawamvca ¢ nabopaTopHsIM  obopynoBanueM  u |I[pydosoe
pabora 4. paciio3HaBaHUC aMMHaKa. HarpeBaTeJIbHBIMM TNPUOOPaMU B COOTBETCTBUM C MpaBWIAMH [BOCHUMAHUE
«Ilonyuenue N3ydenune pactBopuMoCTH TEXHUKH 0€30IMacHOCTH.
amMMuaka u aMMHaKa B BOJC M XapaKTCPHUCTHKA abaro0ames 1 ONUCHI8AMb XUMUUECKUN SKCIIEPUMEHT C TIOMOIIBIO

HU3YUCHHC CTO

OCHOBHBIX CBOMCTB ruapara

PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
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CBOMCTB» ammuaka.KauecTBeHHas peakuus Dopmynuposams  BBIBOIBI 10  pe3yabTaTaM IPOBEACHHOTO
Ha KaTHOH aMMOHUS IKCIIEPUMEHTA.
Compyonuyams B Tpolecce Y4eOHOTO B3aMMOJICHCTBUS TIPHU
pabore B rpymnmax
27-28 [Kucmopoaconep. | Okcuuer a3ora: Heconeobpazyromue | Xapakmepuzosams coctaB, GU3NISCKUE U XUMUICCKUC /[yxo8Ho-
COCITMHEHUS U KUCJIOTHBIE. CBOWCTBA, TIOJY4YCHHWE W TIPUMEHEHHE OKCHJIOB a30Ta C [HpascmeenHoe
a30Ta A3oTHuCTast KUCIIOTa U HUTPUTHIL. UCII0JIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XMMUH. socnumanue
A30THast KUCIIOTA, €€ TIOJy4CHUE U Cocmasnsims MOJEKYISIPHBIE U UOHHBIE YPaBHEHMSI
cpoiicTBa. Hurparsr. PEaKIuii, XapakKTePU3yIOLINE XUMUIECKHE CBOMCTBA OKCHJIOB a30Ta.
JlemoncTpaunu. Bzanmozencrsne | Ycranasnusarh NPUYNHHO-CIICACTBEHHBIE CBSI3H MEXITY BHJIOM
KOHIICHTPUPOBAHHOW a30THOM XUMHYECKOW CBSI3U, TUIOM KPUCTAIIIMYECKON PEIIETKU OKCHIIOB
KHCJIOTBI C MEJIBIO. a30Ta U UX PU3NYECKUMH U XUMHUYECKUMHU CBOMCTBAMH.
XapakTepu3oBaTh COCTaB, (PM3MYECKHE M XHUMHUYECKHE CBOICTBA
AQ30THOM  KHCJOTBI ~ Kak  DJEKTPOJINTA,  INPUMEHEHHE ¢
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUHU.
3anuchiBaTh MOJIEKYJISIPHBIE W HMOHHBIE YypaBHEHUS peakuui,
XapaKTepU3yIOIINe XUMUYECKHE CBOMCTBA a30THOM KHUCIOTHI Kak
ANEKTPOJIHTA.
[TpoBoauTH, HaOMIONATh M ONUCHIBATH XUMHUYECKHI 3KCIIEPUMEHT,
XapaKTEepPU3YIOIINI CBOIICTBA a30THOM KHUCIIOTHI KaK 3JIEKTPOJIUTA, C
coOroieHreM MpaBuil TEXHUKH 0€30MacHOCTH.
29 ®ochopuero | Dochop, ctpoeHue aroma u Xapaxmepuzoeams CTpOeHHUE, aJUIOTPOIUIO, (PU3HUECKUE U Du3zuueckozo
COEIMHEHUS amnotponus. Pochunsl. Dochun. XMMHYECKHE CBOWCTBA, MOJIydeHUE U IpuMeHenue gocdopa soCnumanusl,
Oxkcun dochopa(V) u C UCIOJIb30BaHUEM PYCCKOTO (POJHOT0) SI3bIKA U SI3bIKA Ky tbmypol
oprodocdopHas kucinora.docdaTel. | XUMUH. 300p06bs U
®dochopubie yroOpeHus. CamocTosTenpHo onucslieams cBoiicTBa okcua pochopa(V)kax bMoyuOHATbHO20
WNucextuuuas. KHCJIOTHOTO okcuaa M cBoiicTBa opTodochopHoit brazononyqus
Jemoncrpanuu. O6pa3iisl KHCJIOTHI
MIPUPOIHBIX coeqMHEHU pochopa.
I'openue dochopa HaBO3AYXE U B
kucnopoze. Iloxyuenue Genoro
¢bocdopa 1 ucTIbITaHUE €ro CBONCTB
JlaGopaTopHbIE OMBITHI.
30  |[O6mas OO11ast XxapakTepUCTHUKA IEMEHTOB | /lasamp OOIIYI0 XapaKTEPUCTHKY aToMaM, MPOCTBIM BEUIECTBAM U |IKOI02UYECKOe
xapakTepuctuka | IV A- rpymnmsl: ocOOeHHOCTH coenuHeHUsIM 31eMeHTOB |V A- rpymnmbl B 3aBUCHMOCTH OT WX |gocnumanue

hiiemeHTos 1V A-

CTPOCHHA aTOMOB, IIPOCTLIX

ITOJIOKCHH A B HCpI/IOILI/I‘-IGCKOﬁ CHUCTCMC.
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CpyIIBL. YTIEepoa

BELIECTB U COCIMHEHUI B
3aBUCUMOCTH OT I0JIOKEHHUS
3JIEMEHTOB

B [lepnoauueckoit cucreme.
VYrinepoa. AlnoTponHbie
MOIU(HUKAIUIH: aiMa3, TpadurT.
AMop(dHBIH yriiepo uero copra:
Ca)ka, aKTUBUPOBAHHBIN YT OJIb.
AncopOrnust. XMMHYECKHE CBOMCTBA
yraepoaa. Kokcoxumuueckoe
MIPOU3BOJICTBO U €0 MPOIYKIHS.

Xapaxmepuzosams  CTpOEHUE, AJUIOTPONUIO, (U3HUYECKUE U
XAMHWYECKHE CBOWCTBA, MOJIydeHHWE W MPUMEHEHHE aMOPQHOTrO
yriaepoJa U €ro COPTOB C UCIOJIB30BAHUEM PYCCKOTO (POJHOTO)
SI3bIKA M SI3bIKA XUMHH.
Cpasnusams CTPOCHHE U CBOMCTBA anMa3sa u rpadura. Onucvlieamo
OKHCITHTEIILHO-BOCCTAHOBUTEIHHBIE CBOMCTBAYTIICPO/Ia.
IIposooums,  HabAOOaMb W ONUCLIBAMb  XUMHYECCKUU
IKCIIEPUMEHT C COOJIOJICHUEM MPABUIT TEXHHKHUOE30ITaCHOCTH

Kapbupi.

31 Kucnoponconep.| Oxcun  yrumepoma(ll):  crpoenue| Xapaxmepuzosams cocta, pU3nYeCKue ¥ XUMHYECCKUE Du3zuueckozo
COCIMHCHMSA MOJICKYJIBI, IIOJYy4C€HHE CBOICTBA, TOJYYEHHE U TPUMEHEHHE OKCHUIOB YIJIEpoaa C |gocnumarus,
yriepoja U ero CBONCTBa. Oxkcunt | puenosnp3oBaHMEM PYCCKOTO (POJHOIO) A3BIKA M SA3bIKA XUMUH. KV1bmypol

yraepona(lV): cTpoenne MONEKy:sl, | Vemanasnusame NPUYUHHO-CJICACTBCHHBIC CBS3H MEXKAY BHIAMH [300p06bs U
IIOJTYy4CHHUC Hu €ro CBOWCTBA. | XMHUYECKHX CBA3€EH, THIIAMHU KPUCTAIIIMYECKUX PEIETOK OKCUIIOB pMOYUOHANLHO20
VYroneHas kucinora. Colt yrojabHOM yriepoja, MX (U3UMYECKMMHM M XMMHYECKMMM CBOWCTBAMM, a |hnacononyuus
KHCIIOTBI: KapOOHaTHI | Tak:ke NpUMEHEHHEM.
runapokapbonarsl.  Texuuueckas U | Cobmodame npaBuia TEXHUKH 6€30MACHOCTH IPHUCHOIL30BAHHH
nuIieBas coja. MEYHOT'0 OTOIJICHUSI.
JIaGopaTopHbie ONBITHI. Oka3zvleams NEPBYIO IOMOLIb IPU OTPABJICHUU YTapHBIM
36. [Tony4yenre u CBOMCTBA YrOJBHOM| ra3oM.

KHCIIOTBI.
37. KauecTtBenHas peakims Ha

KapOOHaT-NOH

32 Ipaxruyeckas | Ilomydenue, cobupanue u Obpawamuvcs c 71a00paTOPHBIM 00opyaoBaHHEM u |9Kono2uueckoe
pabora 5. pacTio3HaBaHHE YITICKUCIIOTO HarpeBaTeIbHBIMU TPUOOPAaMU B COOTBETCTBHM C TMPaBHIAMU |[OCHUMAHUE
«ITonmydenue ra3a. M3yuenue pacTBOpUMOCTH TeXHUKH 6e30MaCHOCTH.

YIJIEKHCIIOTO YTICKHCIIOTO I'a3a B BOAC U Habniooams W onuceléams XUMHYECKHHM HSKCIEPUMEHT C
rasau XapaKTCPUCTHKA KMCIOTHBIX HOMOUIBIO PYCCKOTO (POJHOTIO) s3bIKA U SI3bIKA XUMUH.

U3Yy4YCHUE €ro CBOHCTB yTOJbHOHKHCIIOTBI. Dopmynruposams  BBIBOABI 10  pe3ysbTaTaM  IPOBEACHHOTO
CBOMCTBY KauectBenHnas peakuus Ha SKCIIEPHMEHTA.

KapOOHAT- ¥ rUIPOKapOOHAT-MOHBI

Compyonuuams B TIpomecce y4eOHOTO B3aUMOJCHCTBHS IIpU
paboTe B rpynmnax
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33 Yrunesonopoasl |Heopranudeckue U OpraHUYECKUe Xapaxmepuzoeams 0COOEHHOCTH COCTaBa U CBOICTB [[ennocmu
BEILIECTBA. OPraHNYeCKUX COCIUHECHUM. HaYUHO20
YrieBonopoasl. XUMHYECKOE Paznuuams npenenpHble 1 HENPEAEIBbHBIE YTIEBOA0POIBI. nozHanUs
CTPOCHUE OPraHM4ECKUX BCIIECTB, Hasvieams ¥ 3anucviéams  QopMysbl  (MOJCKYJISpPHBIE U
KaK IOPsIIOK COCAMHCHUS aTOMOB B CTPYKTYpHBIE) BAKHEHIINX IIPEICTaBUTENIEH
MOJIEKYJIEIIO BAJICHTHOCTH. YTJIEBOJIOPOIOB.

MeraH, 3TaH, KaKk NpeJebHbIe
YTJIEBOAOPO/Ibl. DTUIIEHH alleTUJIEH,
Kak Hemnpe/eNbHbIe (HEHACBIILEHHBIE)
yrieBoopoibl. ['openne YB.
KauecTBeHHBIE peakiuu Ha
HETIpEEIIbHBIE COEANHEHUS.

34 Kucnopoaconep.[TunoBslii cnupt, €ro noJrydeHue, Xapakmepuzoeams CIHPTHI, KAaK KHCIOPOJICOAEprKaINe /[yxo6HO-
opr. [MPUMEHEHHE 1 OPraHNYEeCKHUE COEINHEHHS. HpascmeenHoe
COCTMHECHUS (bu3noIOrHYecKoe IEHCTBHE. Knaccuguyuposams ciipThl 1O aTOMHOCTH. soCnumanue

TpexaTOMHBINA CITUPT FIIULEPHH. Hasvleams peICTaBUTENIEH OJHO- U TPEXaTOMHBIX CIUPTOBHU
KauecTBeHHas peakuus Ha 3aMUChIBATh U3 (OPMYIIBI.

MHOTOATOMHBIECITUPTHL. YKCYCHAs — | Xapakxmepuzosams KUCIOTHI, KaK KHCIOPOJICOAEPIKAIIUE
IIPCACTAaBUTCIIb KJIacCa Kap6OHOBBIX OpPraHUuYeCKHE COCOUHEHUSL.

[KHCJIOT. Haszvieamo npeL[CTaBHTeneﬁ MPEACIbHBIX U HEMNPEACIbHBIX
/lemoncTpanuu. O0LMe XUMHUYECKHUE KapOOHOBBIX KUCIIOT M 3aIlTMChIBATh U3 (DOPMYIIBI.

CBOMCTBA KMCIIOTHA IIPUMEPE YKCYCHOMN

KuciioThl. KauecTBeHHas peakuus Ha

MHOTOATOMHBIE CIUPTHI

35 Kpemnunii u ero [Kpemuuii, ctpoeHue ero aroma u Xapaxmepuzoeams CTpOCHHE aTOMOB M KPUCTAIUIOB, (pU3HUECKUE |IKoNI02UUeCcKOe

COCIMHEHUS cBoiicTBa. Kpemuuii Bripupoze. U XMMHUYECKHE CBOMCTBA, MOJyYECHUE U soCnumanue
Cunuuuiel v cuinad. Okeug NPUMEHEHHE KPEMHHS C HCIOJIb30BAHUEM PYCCKOTO (POIHOIO)
kpemuusi(1V). SI3bIKA M SI3bIKA XHUMHH.

KpemHueBas KMCioTa 1 €€ COJH. Yemanasenueams  TPUUUMHHO-CIEACTBEHHBIE  CBSI3M  MEXIY
/TemoncTpanun. Komnexmus CTPOCHMEM  aTOMa, BHUJIOM  XMMHUYECKOM  CBS3U, THUIIOM
«O0pa3Lbl NPUPOAHBIX COEIMHEHUN KPUCTAINIMYECKON pEeIETKH KpeMHUs, ero (U3WYeCKUMU U
KpeMmHUs». Kosekuus cTekna, XUMHUYECKUMHU CBOKWCTBAMH.
KEpaMUKH,LIEMEHTA U U3JEIIUN U3 HUX. | Buinoaname pacd€Thl IO XUMHUYECKUM (OpMyTiaM
U YPaBHEHUSM pEAKUUN, MPOTEKAOUIUX C Yy4aCTHEM
KPEMHUSI U €10 COCAUHEHUMN.
36 CunukaTHas [IpOon3BOJCTBO CTEKIIA U LICMEHTA. Xapakmepuzoeamsb CUIMKATHYIO IPOMBIIIEHHOCTD U €€ Duzuueckozo
[IPOMBIUIEHHOCTHI IDOIyKIIMsI CUITMKATHOU OCHOBHYIO IIPOIYKIIHIO. goChumanusi,
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[TPOMBIILIJIEHHOCTHU: ONITUYECKOE Yemanasnuseames ananorun Mexay pa3iIndHbIMU OTpaciIsIMU KV1bmypol
BOJIOKHO, KepaMuKa, Gpapdop, dasHc. | CHIUKATHON MPOMBIILICHHOCTH 300p06bs U
OnTHYECKOe BOJIOKHO. DMOYUOHATLHO20
/lemoncTpanuu. Komiekius 0.1020N0YYUsL
[TPOIYKIIMH CHITMKATHOM

[TPOMBIIIICHHOCTH.

37 [Momy4yenune Hemeranns! B npupose. Onucvieams HAXOXKIEHNE HEMETAIIJIOB B IPUPO/IE. /[yxoeHo-

HEMETaJJIOB ®pakiMOHHAs IEPErOHKa XKHUIKOTO Xapaxmepuzoeams  (PpaKINOHHYIO IEPETOHKY KHUIKOTO Hpascmeennoe
BO3/1yXa, KaKcrocoO MOoIy4eHUs BO3/yXa KaK COBOKYITHOCTh (PH3UYECKUX MPOIIECCOB. socnumarue
KHCIIOpO/1a, a30Ta, aproHa. Apeymenmuposams OTHECEHNE aKTUBHBIX HEMETAJUIOB K
[Tonyuenue docdopa, OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIM ITPOLIECCAM
KpeMHUs, XJIOpa, Ho/a.
DIIEKTPOJIN3 PACTBOPOB.

38 [Tonyuenue [lomyueHue  cepHOM  KHUCIOTHI: Xapaxmepuzoeams XMUMHU3M, CBHIPbE, annapaTypy, HaydHbIe Du3zuueckozo
BaXHEHUIITIX CBIPHE, XUMU3M, NPUHITUTIBL A TIPOTYKIIIO TIPOU3BO/ICTBA CEPHON KHUCITOTHI. socnumanus,
XMUMUYECKUX  [TeXHOJIorHyeckas  cxema, wMeto] | Cpasnusams MPOU3BOJICTBO CEPHON KUCIOTHI C Ky bmypol
COEJMHEHUHN [IPUHLUIBI TEIIOOOMEHA, IIPOM3BOJICTBOM aMMHUaKa 300p06bs1 U

[IPOTHUBOTOKA U LUPKYIALUU. OneyM. OMOYUOHATLHO20
[Ipon3BoACTBO aMMHaKa: ChIPhE, On1azononyuus
XUMH3M, TEXHOJIOTHYECKasl CXeMa.

/lemoHCcTpanmu.

Mojenu anmnaparoB Jyis

[IPOM3BO/ICTBA CEPHOM KUCIIOTBHI.

Mogens KUImero cios. Moaens

KOJIOHHBICUHTE3a aMMHAKA.

39 O06o00menue no | Ypok-ynpaxHeHue ¢ 1 7po6ooums OLIEHKY COOCTBEHHBIX JIOCTH)KEHUN B YCBOCHUUTEMBL. [JKOI02UUECKOE
TeMe HCII0JIb30BAHNE CAMOCTOSITEILHOM Koppexmuposamb cBOW 3HaHUS B COOTBETCTBUHU C socnumarue
«HemeTamisl ¥ | paGoOThI 110 BBIOJHEHUIO IUTAHUPYEMBIM Pe3ylIbTaTOM
HUXCOCIMHCHUA» | POBEPOUYHBIX TECTOB, 3aaHUN U IHonyuams XUMUYECKYI0 HHGOPMAMM U3  Pa3IMYHBIX

YIpaKHEHUH HUCTOYHUKOB.
IIpeocmasnsams nHpopMmanmio no Teme «Hemeramisy BBUIE
TabJMI, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHUCIIE C
npuMmeHeHneM cpencts UKT
40 KonTponpHast pabota mo teme «HemeTamibl ¥ X COSMHEHUS

MeTtanabl 1 ux coennuenus (17 )
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41 [Tonoxenue [Tonoxxenue METAJUIOB B | O6vscHAmMb, YTO TAKOE METAJUIBI. /[yxo6HO-
METaJJIOB B [lepuoauueckoit cucreme | Pasznuuams (GOpMBl CYIIECTBOBAaHMSA METAJIOB: 3JIEMEHTBl U |upascmeennoe
[lepuoanueckoil| xumuueckux asnementoB [, W. | mpocTeie BemecTna. socnumanue
cucreme, Menzeneesa, ctpoeHue Xapaxmepuzoéams XUMHUYECKHUE DIIEMEHTBI-METAUIBI 10 HX
CTPOCHHMEATOMOB| UX aTOMOB u KPUCTAJUIOB. | nonokeHuto B [lepnoanueckoni cucreme /1. 1. Menneneesa.

U KPHUCTAIOB dusuyeckue CBOWCTBA METAILIOB: |  [IpocHo3uposams — CBOMCTBA ~ HE3HAKOMBIX  METAIOB IO
SNEKTpPO- M TCIIONPOBOAHOCTD, | osiokeHUI0 B [lepnoanueckoil cuCTeEME XMMUYECKUX DIIEMEHTOB
OTpaKaroIIas CIIOCOOHOCTS, | JT. 1. Menpeneesa.
mracTHaHOCTh.  CrimaBbl YEpHBIC ¥ | Vemanasmueamo MPUYUHHO-CIICACTBEHHBIE  CBA3H  MEXKIY
LIBCTHEIC CTPOCHHEM  aroMma, BHJOM XHMHYCCKOW  CBS3H, THIIOM
KPUCTAJUTMYECKOW PEIMIETKH METaUIOB — IMPOCTHIX BEIIECTB U UX
COoeqUHEHNN
42 O061mue Metamiel  Kak ~ BoccTaHOBHTENU. | OObsACHAMb, UTO TAKOE Psil AKTHBHOCTH METAJIIOB. Duzuueckoco
XUMUYECKUE DNEKTPOXUMHUYECKHN pan | O6ob6wams cucTeMy XUMHUYECKHX CBOWCTB METAJIOB Kak socnumanusi,
CBOMCTBA HaIpsKEHUH. BsaumoieiicTBie | «BOCCTAHOBUTENBHBIE CBOWCTBAY. Ky bmypol
METaJUIOB METaJIOB c Hemerauiamu, | COCTaBIIATE MOJIEKYJIIPHBIE YPABHEHUS PEAKLIMM, 300po6bs U
OKCHUOaMH, KUCJIOTaMH, COJIIMU. XapaKTCPU3YIOIIUX XUMHUYCCKHC CBOMCTBA METAJJIOB B CBETE b moyuonanbHozo
A.]'IIOMI/IHOTepMI/IH. I[GMOHCTpaLII/II/I. YUCHUA 00 OKHCIUTENBHO-BOCCTAHOBUTEILHBIX mponeccax, a bazono IyHUs
B3aumo I[Cf/iCTBI/IG HaTpus, IATUS U PE€aKuu C yHaCTUEM JJICKTPOJIUTOB, IPECACTABJIATE TAKXKE U B
KanpLus ¢ Bonoil. ['openue Hatpus, | AOHHOM BHIE.
MarHus U xenes3a B HabmronaTh 1 ONKCHIBaTh PEaKUU MEKy BELIECTBAMHU C
Kuciopoe. Benbimka TepMuTHON MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUU.
cMecu. BzaumopeiictBue cmecu CaMoCTOATENBEHO IPOBOUTH OMBITHI, IOATBEPKIAIOIINE
IIOPOILKOB CEPBI U JKeJIe3a, IUHKAa U | XUMHUYECKHE CBOMCTBA METAJIJIOB C COOMIOIGHUEM IIPABHII TEXHUKH
cepsl. B3aumopeiictBue antoMuHus ¢ | 6€30mMacHOCTH
KHCIJIOTaMH, IIeJI0YaMH U BOJIOH.
B3aumoneicTBue xene3a U MeEIU C
xjopoM. Bzaumoiencteue Meau ¢
KOHILICHTPUPOBAHHOM CEpHOM
KHUCJIOTOM U a30THOM KUCJIOTOU
(pa3z6aBiieHHOH U
KOHILIEHTPUPOBAHHOM ).
JlaGopaTopHbIii ombIT. 39.
B3anmoenicteue xkesesa ¢
pactBopoM cyibdarta meau(ll)
43-44 |O06mmas Crpoenne aroMoB W  mpocThiX| OObsiAcHAmMb STUMOJOTUIO HA3BaHUS TPYIIBl  «IIIEJIOYHBIE [ [ennocmu
XapaKTEPUCTHKA | BEILECTB. 3aBUCHMOCTb METaJUIbI». HaYUHO20
[I1€7I0YHBIX (GU3MUECKUX U XUMHUUYECKHX CBOUCTB | /Jasamb OOIIyI0 XapaKTEPHCTHKY INEIOYHBIM METaUlaM [0 WX [O3HaAHUSA
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MeTalIoB LIEJIOYHBIX METAJUIOB OT 3apsAloB | nosnoxeHuto B [lepuoauueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
snep ux aromoB. Oxkcunel u | JI. M. Menpeneena.
THJIPOKCUIBI IIEJIOYHBIX METAUIOB, | Xapakmepuzoeams CTpOEHUE, (PHU3HUECKHE ¢  XHUMHYECKHE
ux H0JIy4EHHUE, CBOMCTBA, | CBOMCTBA IIEIOYHBIX METAUIOB B CBETE OOIIEro, 0COOCHHOTO U
IIpUMEHEHHE. Bakneimme  COau | ¢AMHUYHOIO.
IICJIOYHBIX METAJUIOB, X 3HAYCHUE B |  [Ipedcka3vieamb GU3NYECKUE U XUMHYECKHE CBOICTBA OKCHUIIOB
KMBOW M HEXHMBOM IIPUPOJE M B | W THUAPOKCHJIOB IIEIOYHBIX METAIJIOB Ha OCHOBE HMX COCTaBa M
YKU3HHU YeJI0BeKa. CTpOEHUS W  MOATBEPXKJIaThb  MPOTHO3bl  YpaBHEHUSMU
JeMoHCTpauu. Oxkpacka COOTBETCTBYIOIINX PEAKIIHIA.
IJIaMEeHU COEJIMHEHUSIMU
LIEJIOYHBIX METAJIJIOB
45-46 |006mas Ctpoenne atoMoB U  TPOCTHIX | OObsACHAmMbL  STUMOJIOTHIO  HAa3BaHHWS  TPYIIBl  «IIETOYHO- |IKo02UUEeCKOe
XapaKTePUCTUKA | BEHIECTB. 3aBUCUMOCTb (PU3NYECKHUX | 3€MeNIbHbIE METaJUIbI». soCnumanue
[{enoyHo3eMenbH IIETOYHO3EMENbHBIX METAIOB  OT | Jasams oOulyto xapakrepuctuky wMetamnam |lA  rpymmbr
bIX METauloB | 3apsAAoB siiep ux aroMoB. Okcuabl U | (IENOYHO-3€MENIbHBIM ~ METajUlaM) IO HX MOJIOXKEHUI0 B
TUJIPOKCHIbI nieao4YHo3eMenbHbIX | [leprnoandeckoi cucreme XuMudeckux sineMmentoB /1. WM.
METaJUIOB, nux nosryyenue, | Menzeneena.
CBOWCTBA U IPUMEHEHHE. XapakTepu3oBaTh CTpoeHue, PU3NUECKHE U XUMUYECKHE CBOMCTBA
Baxxueiimue coJy| mENOYHO-3eMEBHBIX METAJJIOB B CBETE OOIETO,
IEJI0YHO3EMENIBHBIX  METAIUIOB, HUX| 0COOEHHOTO U €JMHUYHOTO.
3Ha4YeHWe B mnpupoae M Ku3HH| [IpenckaspiBaTh PU3NUECKHUE U XUMHUYECKHUE CBOMCTBA OKCHUJIOB U
YeloBeKa. Kap6oHnatsr d| Tuapokcu1oB MetauioB || A rpynmnbl Ha OCHOBE HX COCTaBa u
TUAPOKApPOOHATHI KAJIBIIUS. CTPOEHUS U MOATBEPKAATH IPOTHO3BI YPABHEHUSIMU
JemoncTpamu. Oxpacka IUIaMEHH| COOTBETCTBYIOIUX PEAKIU.
COCMHEHUAMH  IIENOYHO3EMENBHBIX| [IpoBOIUTH pacUEThl M0 XUMUYECKUM (OpPMYJIaM B YPaBHEHHUSIM
MeTaIoB. ['alenne U3BeCTH BOJIOM. | peakiuii, MPOTEKAMOIIMX C YIaCTHEM
JIaGopatopusiil onbiT. 40.ITomydeHne| menoYHpIX METAIUIOB M UX COEUHEHUI
W3BECTKOBOW BOJIbI U ONBITHI C HEN
47 KéctrocTh DKEcTkOoCTh BOJIBI: BpEMEHHAS U O0bvscHAMb, YTO TAKOE KECTKOCTH BOJIBD. /[yxo6Ho-
BOJIBI U criocoOblnocTosiHHast. CrocoOblycTpaHeHus Pasznuuams BpeMEHHYIO M TIOCTOSTHHYIO KECTKOCTh BOJIBI. Hpascmeennoe
e€ ycTpaHeHUsl [yCTpaHEHHs OCTOSIHHOW XKECTKOCTH. IIpednazams criocoObl YCTpaHEHUS KECTKOCTH BOJIbI socnumarue

OHUTEI.

/leMoHCTpanum.

[Tosryaenune xKECTKOM BObI
B3aMMOJICHCTBUEM YIIIEKHUCIIOTO C
M3BECTKOBOU BOJIOM. Y CTpaHEeHHE
BPEMEHHON KECTKOCTH KMIISTYEHHEM

1 100aBKOM COMBI. Y CTpaHEHUE

Ilposooums,  HabMOOams U ONUCHIGAMb  XUMUYECKUUN
9KCIIEPUMEHT, C COOTIOICHUEM MTPAaBUII TEXHUKH O€30MacHOCTH
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[IOCTOSHHOM XKECTKOCTUI00ABKOM
COJIBI.

48 [TpakTrueckas [Tonyyenue kE€CTKOM BOJIBI onyuams, cooupams U pacno3Haeams yrieKUCIbIi ra3 QDuzuueckozo
pabora 6. B3aHMOJICIICTBUEM Obpawamuvcs c 1a60paTOPHBIM 000pyI0BaHHEM U |gocnumanus,
«Ilomyuenue YIJIEKHACIIOTO C U3BECTKOBOM HAarpeBaTeIbHBIMU INIPHOOPAMU B COOTBETCTBUM C IPABUIAMHM [K)/IbIMypbl
KECTKOH BOJIBI | BOAOM. Y CTpaHEHUE TEXHUKH O€30MaCHOCTH. 300p06bs u
CHocoObI eé BPEMEHHOM KECTKOCTH KUIIAYECHUEM abnooams W ONUCHIGAMb  XUMUYECKHH AKCIEPUMEHT C PMOYUOHATbHO20
YCTpaHEHHUS» 1 100aBKOM COJMBI. Y CTpaHEeHHE MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU. Orazononyuust

MOCTOSITHHOM KECTKOCTHU J00aBKOM @opmynuposams  BBIBOJBI TI0  pe3ylbTaTaM IMPOBEIECHHOTO

conbl. McrpITanne ;xECTKON BOJBI DKCIIEpUMEHTA.

pacTBOPOM Mbla Compyonuuams B Tpoliecce y4eOHOrOo B3aMMOJIECHCTBUS TPHU
paboTe B rpymnmax

49 ATOMUHHI CoenvHeHusT aJllOMHUHUA B Xapaxmepuzosams aTOMUHAN IO €r0 MOJIOKEHUIO B DKonocuueckoe
H €ro npupoae. XuMMUYECKUECBOMCTBA [Tepuonnueckoit cucteme XUMU4YecKux annemeHToB Jl. M. socnumanue
COCTMHECHUS TUAPOKCHUIA ATFOMUHUS KaK Menpeneesa.

aM(pOTEepHBIX COETUHEHUH. Onucviéams cTpoeHHE, (U3NYECKUE M XUMHUYECKHE CBOMCTBA
Baxneiue comm antoMuHUsA AITIOMUHHUS, MOATBEPKIAs] UX COOTBETCTBYIOIIMMH YPaBHEHUSMHU
(xmopun, cynsdar). peaKkIuii.

Jdemoncrpaunu. Komnexuus ObvscHams BOWCTBEHHBIM XapaKTep XUMHYECKHX CBOWCTB
IIPpUPOAHBIX COGI[PIHCHPIf/iﬁIIIOMI/IHI/IH. OKCHJa U TMAPOKCHA aIIFOMHUHUS.

Buneodpparmentst u cnaiiipl «OKeunl | Konkpemusupoeams >IEKTPOINTHYECKOE IMOTydEHHE METaIoB
AIFOMHHUSL U €10 MO (UKALINY. OINMMCAaHUEM ITPOU3BOJICTBA ATFOMUHHS.

Homnyuenue amporepHOro Yemanasnueamsv 3aBUCUMOCTD 00J1acTeld MPUMEHEHHUS aTFOMUHUS
THApOKCHIA altOMUHIS 1 U €ro CIUIaBOB OT CBOICTB.

HCCIIE0BAHUEETO CBOMCTB

50-51 | XKenezo u ero Oco0OeHHOCTH CTPOEHHS aTOMa Xapaxkmepuzosams TIONOXKeHUE kene3a B Ilepumoamueckoit |Ixonocuueckoe
COCIMHEHUS xenes3a. XKeneszo Brnpupoe. cucrteMe xumuueckux snemeHtoB [[. . Menneneena, soCnumanue

Baxuelimue pynel xene3za. Okcuasl v
ruapokcunt sxenesa(ll) u (11). Comun

xene3a(ll) u (111).0O6Hapyxenue
MOHOB KaTHOHOB )KeJie3a B PacTBOpE.
3HaueHHe COCANHEHUH KeTe3a.
JlabopaTopHbIe ONBITHI.

41. TlomydeHue ruAPOKCUIOB
xenesa(ll) u (11).

0COOEHHOCTHU CTPOEHHS aTOMA.
Onucviéams (QU3NYECKHE W XMMHYECKHE CBOMCTBA JKeJe3a,
IIOATBEPIKIAsk MX COOTBETCTBYIOIMMHE YPABHEHHUAMU PEAKIIMIA.
ObvsacHsAmb HaIWYME IBYX TEHETHMYECKUX PSAJOB COEIMHEHHIt
xenesa Fe?* u FO%.
Vemanasnusams 3aBUCUMOCTh OOIIACTEH IPUMEHEHUS Kejle3a M
€ro CIUIaBOB OT CBOMCTB.

Ipo6ooums PACcUEThl O XMMHIECKUM (OPMYJIAM M yPABHEHHSIM
PeaKIumii, IIPOTEKAIOIIUX C yIACTHEM KEJIE3a M €r0 COeIUHEHUIA.
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52 [Mpaktuueckass | Permenwne SKCIEPUMEHTAJIBHBIX | DKCHEPUMEHTAIbHO UCC1e0068amb CBONCTBA METANIOB U UX Dxonocuueckoe
pabota 7 COCIMHEHUI COCIMHEHUH, peraTh SKCIIEPUMEHTAIbHBIC 33/1a4 110 TeMe socnumanue
«Pemenne «MeTtanbi».

AKCIIEPUMEHTAI Pabomamyw ¢ nabopatopHbiM 000pyJOBaHUEM MHATPEBATEIbHBIMU
BHBIX3a/1a4 TI0 npuOOpaMu B COOTBETCTBUU C TPABUIAMH TEXHUKH 0€301TaCHOCTH.
TEME abnrooams CBOMCTBA METAJIJIOB U HX COCIMHCHUN U SBJICHUH,
«Mertamns» MIPOUCXOJSAIIMNX C HUMHU.
Onucviéams XUMHYECKUH DKCIEPHUMEHT C ITOMOIIBI0 PYCCKOTO
(POTHOTO) S3BIKA U SI3bIKA XUMUMU.
Dopmynuposams  BBIBOJIBI 10  pe3yibTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA
Onpedensmo (Ucxonss U3 ydyeOHOW 3amadnd) HEO0OXOJIUMOCTH
WCTI0JIb30BaHM S HAOJIOJICHUS HITH SKCIIEPUMEHTA

53 Koppo3sus Koppo3usa xumuueckas u ObvsacHamb, 4TO TaKOE KOPPO3HSL. /[yxo6HO-
METaJLIOBH DIIEKTPOXUMHUYECKAs. 3aluTa Paznuuames XAMHYECKYIO U IIEKTPOXUMUIESCKYIO KOPPO3HH. Hpascmeennoe
CHOCO0bI METaJJIOB OT KOPPO3UHU. HUnntocmpuposams  TIOHATUSL  «KOPPO3UA», «XUMHYECKAs socnumanue,
3amuUThl OT He€  |[leMOHCTpaIUH. KOPPO3Us», «IIEKTPOXUMHUYECKAsT KOPPO3US» MPUMEPaAMHU. bKon02UUecKoe

Komnexius « XMMHYECKHE UCTOYHMKH | Xapakmepuzoéamb — CIOCOOBI  3alIUTBl  METAUIOB  OT socnumarue
ToKa». Pe3ynbTaThl IIUTEIHHOTO KOPPO3HHU

PKCIIEPUMEHTA 110 U3YYEHUIO

KOPPO3UHU CTAIbHBIX U3/IENIUN B

3aBHCHMOCTH OTYCJIOBUIN MPOLIECCOB

54-55 | Meramisl B MeTasuibl B IpUPOJIE: B CBOOOTHOM Knaccugpuyuposams  GopMbl  TPUPOTHBIX  COCIUHEHUIN /[yxo6HO-
pUpo/IE. BUJIC U B BUJIE COCUHEHU. METaJIJIOB. HpascmeenHoe
[Tonsarue o [TonsTe o meraurypruu. YepHas u Xapaxmepuzosamp 001IKe CIOCOOBI MOTYUYESHUS METAJUIOB: TIHPO-, |[gocnumanue,
METaJTypruu  |[UBETHAs METAJLITyprusl. TUAPO- U DIEKTPOMETAIUTYPTUH. bKon02UYecKoe

Jlomennblii mponecc.IlepepaboTka Konkpemusuposames 511 CriocoObl NPUMEPaMH M YPAaBHEHHUSIMH |gocnumanue
YyryHa B CTajib. DJIEKTPOJIN3 peaxIuii C COCTaBICHUEM AJIEKTPOHHOTO OanaHca.

[pACTIIIaBOB. Onucviéams ~ JOMEHHBIM  TpollecC H  DIEKTPOIUTHUECKOE
/TemoncTpanuu. BoccranoBnenue MOJIyY€HUE METAJUIOB.

Men u3 okcua meau(ll) BogoponoM. | Pasauuame 4EpHBIE U LIBETHBIE METAJLIBI, YyT'YHBI U CTAJIN

BuneodparmMeHTs! U claipl

56 O6006meHne Ypok-yrpaxkHeHne ¢ UCTIoNb30BaHue | IIposodums OLIEHKY COOCTBEHHBIX TOCTHKEHUN B YCBOCHUU /yxo6H0-
3HAHUH CaMOCTOSITEILHOM TEMBL. Hpascmeennoe
110 TeMe [PaGOTHI 110 BBINOIHEHHIO Koppexmupoeamb cBOM 3HaHHMSI B COOTBETCTBHHM C socnumanue
«MeTtanmbny [TPOBEPOYHBIX TECTOB,3a/IaHUH U

YIIPA)KHEHU.

IUTAHUPYEMBIM PE3yIbTaTOM

IHonyuams ~ XMMUYECKYI0 HMHQOpMAlMM U3 Pa3IMYHBIX
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UCTOYHUKOB.
IIpeocmasnsimes MHGOPMAITHIO IO TeMe «MeTauTbl» B BUACTAOIUII,
CXE€M, OTIOPHOTO KOHCIIEKTa, B TOM YHCIE C

npumeHenuem cpencts MKT.

o7 KonTposbHas padot 3 o Teme «MeTauibhy
XuMmus U oKpy:kawmas cpena (2 1)

58 Xumudeckas Crpoenue 3emun: siapo, MaHTus, | Mumespuposams cBeieHUs N0 GU3NYECKON reorpaduu B3HAHUSI O |IKon0cuyeckoe
OpraHu3anus 3eMHasl KOpa, UX XUMHYECKUH | XUMHUYECKOW OpraHU3aliy [IJIaHETHI. socnumanue
TJIaHETHI 3eMJIsl | COCTaB. Jlutocdepa u ed .

B — Xapaxmepuzoéams XUMHUYECKUH COCTaB T'€OJIOTUYECKUX
COCTaB. MuHepansl. Pynpr. obosotex 3emH.

Ocanouneie  moponsl.  IlonesHble | Pyspyyams MuHEpaTbl i TOPHBIE TOPOJEI, B TOM UHCIIE H PYIIbI
HCKOIaeMble. XHMHUYECKUH COCTaB

ruapocepbl. XUMUYECKHI COCTaB

aTMoc(hephl.

JlabopaTopHble ONbITHI. 43.

N3ydenue rpanura.

59 Oxpana UcTtounuku XUMHUECKOTo| Xapaxmepuzoeams UCTOUYHUKH XUMUYECKOTO 3arpsi3HEHUs Dxonozuueckoe
OKpY>Karomen 3arpsA3HEHHs OKPYKaroIIEH OKpY>Kalolllel cpefibl. socnumanue
CpebIoT cpensl. ['mobGanbpHbIE SKOJIOTHYECKHE
IMIHECKOLO POGIEMBI yenopedecTa: | ONUCHI6aMb TIOOATBHBIE YKOJIOTUYECKHE MPOOIEMbI
S NApHUKOBBIH >ddeKt, KucroTHBIe | TCTOBEUCCTBA, CBA3AHHBIC C XUMUMCCKIM 3aT PA3HEHHEM.

AOKIH, O30HOBBIC ABIPBL. | TTpeiaraTs MyTH MUHUMHU3ALUH BO3JCHCTBUS XUMHUYECKOTO
MesitynaposiHoe  COTPY/IHHYECTBO | 3arpa3penus HA OKPYKAOIIYIO CPELY.
B o00NacTu OXpaHbl OKpyXaromei
cpel oT XUMHYECKOTO [TpuBOIUTH MPUMEPHI MEXKTYHAPOTHOTO COTPYAHUUYECTBA B
3arpsS3HEHNs. «3eIEHAT XUMUSD. 007acTH 0XpaHbl OKPYKAIOIIEH CPellbl OT XUMUYECKOTO
3arpsi3HEHUs
O0001meHne 3HAHUI M0 XUMHH 32 KYPC OCHOBHOM IKO0JIbL. [Toaroroska k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy
(0I') (7 v)
60 BemectBa Crpoenne aroma B cooTBeTcTBHM [ IIpencrasname nnpopmanuio no teme «llepuomnueckuit /[yx06HO-
XMMHMUYECKOTO JIEMEHTA B 3akoH M Ilepuomuueckas cucrema JI. M. Menneneesa B CBETE |upascmeennoe
[lepuoanyeckoit cucteme. CTpoeHHe | TECOPUM CTPOEHHMs aTroMa» B BHUJIE TaONUI], CXEM, OIOPHOTO |gocnumanue

CHUCTEMC.
Tunomorus HCOPTraHNYCCKUX
BCIICCTB, ACIICHUEC X HAKJIaCChl U

KOHCIIEKTa, B TOM uucie ¢ npuMenenrem cpeacts UKT.
Buvinonnsame TeCTOBBIE 3aaHUS 110 TEME.
IIpeocmasnsame nHOOPMALIHIO IO TeMe «BUIBI XUMUYECKHUX CBSI3EH
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rpynnsl. [IpencraBurenu

U THUIBl KPUCTAUIMYECKUX PEIIETOK. B3auMocCBsA3p CTpoeHUs U
CBOMCTB BEILECTB» B BUJE TAa0JUIL, CXEM, OIIOPHOIO KOHCIIEKTA, B
TOM 4mciie ¢ npuMeHeHneM cpeacts KT

61 Xumuueckue  ([Ipu3Haku U ycl0BUS NIPOTEKaHUSA IIpencrasnams nHPopManuio 1no teme «Kiaccudpukanus [[ennocmu
peaknuu XUMUICCKUX XUMUYECKUX PpEaKIHUil 10 pa3udHbIM MpuzHakam. CKOpoCTh HayuH020
peakuuii. THUIONOTHsT XUMHIECKUX XUMHMYECKMX pEeakuuil» B BHIE TaOIUI, CXEM, OIOPHOIO |no3HaHus
[PEaKIMi MO Pa3InYHbIM OCHOBAHHUSIM. | KOHCIIEKTa, B TOM YKCIIE C IpuMeHenueM cpeacts UKT.
Peakunu HOHHOTO OOMEHa. Buinonname TecToBBIC 3a0aHUS IO TeME. Xapakmepuzosamso
OKHUCIHUTEILHO-BOCCTAHOBUTEIBHBIE OKHCJIHUTCIbHO-BOCCTAHOBUTCIbHBICPCAKIIMH, OKMCIIUTEIIL U
[PCaKIK1 BOCCTaHOBHTEIIb.
Omauuamye 3TOT TUN PEAKLUM OT peakuii oOMeHa.
3anucvigams ypaBHEHUS! OKUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaKMii ¢ TOMOIIBIO 3JIEKTPOHHOTO
62-63 | OcHOBBI XWMHUYECKHE CBOWCTBA MPOCTHIX Xapaxkmepuzosams 001Ke, 0OCOOCHHBIC U WHINBUTyAJIbHBIC DKon0euneckoe
HEOPraHMYEeCKOM| BEIIECTB. XapaKTePHbIE XUMHUUYECKUE | CBOMCTBA KUCIIOT, OCHOBaHUH, COJIEH B CBETE TEOPHH gocnumanue
XUMHUHU CBOMCTBA COJICOOPA3YIOMINX 3JIEKTPOJIUTHUYECKON TUCCOLMAIUU.
OKCHJIOB, THAPOKCHJIOB Apeymenmuposams BO3MOKHOCTb IPOTEKAHUS XUMUYECKUX
(ocHOBaHMI,  KHCIOT | peakIHil B pacTBOpax AJIEKTPOJIUTAX UCXOJS U3 YCIOBUH.
Knaccuguyuposams Heopranndeckue BeIiecTBa Mo COCTaBYyU
CBOMCTBaM.
TIpusooums IpUMEpHI MPEACTaBUTENCH KOHKPETHBIX
KJIACCOB M I'PYNI HEOPraHUYECKUX BEIIECTB
64-65 | [loBropenne wu| TectupoBaHue, pelieHUue 3agad | Bwinoansams TECTHI U YIPAXKHEHUS, peuians 3a1a4i TIOTEME. /[yxo6Ho-
00001IeHNE  TI0 IIpo60o0umsb OLIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUUTEMBL. [pascmeennoe
TEME. Koppexmupoeampb cBoU 3HaHUSI B COOTBETCTBUU C soCnumanue
[logrotoBka K IJIAHUPYEMBIM PE3yJIbTaTOM
KOHTPOJIBHOM
pabote
66 KonTpombHas padota Ned «ToroBasi mo Kypcy OCHOBHOM LITKOJIBI»
67-68 |Ananu3 kouTposbHON paGoThl. [ToaBEIEHNE HTOTOB TOJIA.
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Y4eOHO-MeTOAUYECKHIT KOMILUIEKT Kypca

Y4yeOHO-METOIUUECKUN KOMIUIEKT JUIsi HU3y4eHHs Kypca xumud B 8—9
KJlaccax, CO3JaHHbII  aBTOPCKUM  KOJUIEKTUBOM  TOJ  PYKOBOJICTBOM
O. C. TabpuensHa, COAEPXKHUT, KpoMe YUYECOHUKOB, y4EOHO-METOJUYECKHE W
TUIAKTUYECKUE TOoCcOoOus, TeTpaau JJisl  BHINIOJHEHUS JIa0OpaTOPHBIX W
MpaKTUYECKUX paboT U JIp.

YMK «Xumus. 8 knacc»

1. T'abpuensan O. C. Xumus. 8 kiacc : yueO. s o01ieodpa3oBaT. opraHuzaiui /
O. C. T'abpuensn, U. T'. Octpoymos, C. A. Cnagkos. — M.: I[Ipoceemnienue, 2019
2. T'abpuensn O. C. Xumusa. Meroaudeckoe nmocobue s 8 kiacca : yueo.

nocobue s obmeodpazopat. opranuzamuii / O. C. I'abpuensH, M. B. Akcénona,
N. T'. OctpoymoB. — M.: [Ipocsemienue, 2019

3. T'abpuensn O. C. Xumus. COOpHUK 3a1ay W ympakHeHUU. 8 kiacc : yueo.
nocobwue s o6meodpasonar. opranusanuii / O. C. ['abpuensH, U. B. Tpury6uak.
— M.: IIpocsemenue, 2019

4. Tabpuensta O. C. Xumus. Terpanp 1uist 1Ta00paTOPHBIX OIMBITOB M MPAKTUISCKUX
pabor. 8 kimacc : ydeb. mocobue I oOmeoOpa3oBar. opraHuzanui /
O. C.T'abpuensn, . B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
5. T'abpuensa O. C. Xumus. PaGouas Tetpanp. 8 kimacc : yded. mocobue s
obmeobOpazoBar. opranmzamui  / O. C. Ta6puensn, C.A. Cnaakos,
N. T'. OctpoymoB. — M.: [IpocBemenne, 2019

YMK «Xumusa. 9 knacce»

1. TI'abpuensan O. C. Xumus. 9 kmacc : yueb. 1 o0mieodpa3oBar. opraHnuszanui /
O. C. T'abpuemsn, U. T'. Octpoymos, C. A. CnagkoB. — M.: IIpoceemienue, 2019

2. T'abpuensa O. C. Xumusa. Metogudeckoe mocobme it 9 kmacca @ yueO.
nmocobwue s obmeodpazosar. opranuzanuii / O. C. I'abpuensn, . B. AxcéHona,
H. T'. OctpoymoB. — M.: [Ipocsemenne, 2019

3. T'abpuenssa O. C. Xumus. COOpHUK 3a7a4 U ynpakHeHWid. 9 kmacc : yueO.
nocobwue s obmeodpasonat. opranuzamnuii / O. C. I'abpuensH, U. B. Tpuryouak.
— M.: IIpocsemenue, 2019

4. T'abpuensa O. C. Xumus. Terpaas 1ist 1aG0paTOPHBIX OIMBITOB M MPAKTUIECKUAX
pabor. 9 xmacc : yueb. mocobue mms  oOmeoOpazoBar. opraHuzanuii /
O. C. T'abpuensn, 1. B. Akcénona, U. I'. Octpoymo. — M.: [Ipocsemenne, 2019
5. T'abpuensu O. C. Xumus. Pabouas TeTpans. 9 xinace : yued. mocodue ais
obmeobpazosat. opranmuzanuii / O. C. I'abpuensn, C. A. Crnaakos, 1. T'.
OctpoymoB. — M.: IIpocBemenue, 2019



