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IMosicuuTeIbHAA 3aNIHCKA

PaGouas mporpamMmma  opueHTHpOBaHa Ha y4amuxcs 9 kmaccoB mia neteit ¢ OB3.
CocraBnena Ha ocHoBe: Dadpuenssn O. C. Xumwus. [Ipumepnbie pabodmie MNpPOrpamMmbl.
[Tpenmernas nunusg yaeOnukoB O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CrnagkoBa. 8—9
KJ1acchl : yuel. nmocodue s obmeobpazonat. opranuzanuii / O. C. ['abpuensn, C. A. Cnagkos
— M. : IlpocBemenue, 2019

JlaaHasi mporpaMma, COXpaHsSeT OCHOBHOE COJepKaHWe oOpa3oBaHUS, MPHHITOE IS
MAacCOBOM IIKOJIBI M  OTJIMYACTCS TEM, 4YTO NPEIyCMaTPHBACT KOPPEKIMOHHYIO pPaboTy C
YYaITUMHUCS IMCIOIIMMHA OTPAHHYEHHBIC BO3MOKHOCTH 3I0POBBSI.

Otbop Marepualia BBIIIOJHEH HAa OCHOBE IMPHUHIMIIA MHUHHUMAJIbHOTO YHCIIA BBOJUMBIX
cnenupUUecKuX TOHATUA M C Y4YETOM HHTEPEecOB OO0y4aroumxcs, HMX NOTpeOHOCTe u
BO3MOXXHOCTEH, HAa OCHOBaHMHM IICHMXOJIOTO - MEIMKO - TI€JIarorH4eCKHX pPEeKOMEHIALNMN.
Y4eOHblii Matepuan orodbpaH TakuM 00pa3oM, YTOOBI MOXKHO ObLIO OOBSCHUTH HA JOCTYITHOM
JUISL  y4alllUXCS YPOBHE COBpPEMEHHBbIC TPEICTABICHUS O XUMHUYECKOW CTOpPOHE SBJICHMIA
OKPY’KaIOMIEro MHUpa.

Lenp kypca — mnoOBblIIEHHE cOLMaIbHON anantauuu gered ¢ OB3, uepe3s mnpumeHeHue
XUMHUYECKHUX 3HAaHUH Ha MPaKTUKE.

CogepxaHue MporpaMMbl OPUEHTHPOBAHO Ha pean3alfio CIEAYIOMNX 3a/1a4:

Pacummpsare U cucteMaTH3UpOBaTh MPEJICTABICHUS YYAllUXCsl O €IUHCTBE >KUBOW U HEXHUBOU
MPUPOJIBI.

®opmupoBaTh y AeTel 3HaHHA O COCTaBe XUMHUYECKHX BEIIECTB, CBOMCTBAaX, MX MPUMEHEHUU B
OBITY U Ha POU3BOJICTBE.

dopmupoBaTh YMEHUS 00paIiaTbcss ¢ XUMHUYCCKUMH BEIIECTBAMHU, MPOCTCUITUMHU MTPHOOpaMU,
000pyTOBaHUEM.

®dopmMupoBaTh YMEHHUS NMPUMEHSATh 3HAHUS M3 OOJIACTH XMUMHH B MPAKTHUYCCKOW U TPYHAOBOM
JESTEIIbHOCTH.

@opmMupoBaTh yYMEHHS CBA3HO H3/araTh CBOM MBICIM B YCTHOM M THUCBMEHHOM BHJE,
XapaKkTepu3ys, CpaBHHBAs XMMHUYECKHE BEIIECTBA IO COCTaBY, CBOWCTBAM M MPUMEHEHHIO,
JIeJIaTh 3JIEMEHTapHbIE BBIBOABI U 00OOIICHHUS.

BocnuTeiBaTh S5KOIOrMYECKYIO KyJIbTYPY U HaBBIKH 3I0POBOTO 00pa3a KU3HU.

Hna nereir ¢ 3IIP npu wusydyeHuMM ydeOHOro Kypca XHWMHUU CTaBSTCS T€ K€ YdeOHo-
BOCIUTATENbHbIE 1N U 3agaud. OJHAko OCOOEHHOCTH IICMXHYECKOrO pa3BUTHs JeTel
yKa3aHHOM KaTeropuu, M, TMPEeKIe BCEro, JTO: HEAOCTaTOYHAs C(HOPMUPOBAHHOCTH
MBICIIUTENBHBIX —ONepanuid, 0O0yCIaBIMBAIOT JONOJHUTEIbHBIE KOPPEKLHMOHHBIE —3aJlau,
HalpaBJICHHbIE HAa pPa3BUTUE MBICIUTEILHOW U pEUYEBOM JEATENbHOCTH, HA IOBBILICHHUE
[I03HABaTeJIbHON aKTUBHOCTH JIETEH, HAa CO3/IaHHE YCIOBUI OCMBICIICHUE BHIMOIHAEMON yueOHOM
paboThI.

[Tostomy TtpynHoctu, ucnbiThiBaemble JetbMu CKK npu u3ydeHun Xumuu, U 0OyCIOBUIM
HEKOTOpblE€ W3MEHEHHs, KOTOpble BHECEHbl B IporpaMmy o00I11€00pa30BaTEIbHOM IIKOJIBL:
HEKOTOpbIE TEMbl JaHbl B O3HAKOMHUTEJILHOM IIJIaHE: OTIEJIbHBIE TEMBbl, J1a0OpaTOpHbIE U
IPAaKTUYECKHE PAOOTHI YIIPOIIEHBI.

Jlannast pabodass mporpamma oOecrieunBaeT AUQPQPEpeHINPOBAHHBIN MOAX0A K 00ydJaronmmcs
JIETSIM TI0 TPOrpaMMe CHEIHaTbHO-KOPPEKIIMOHHBIX KJIACCOB M HAlpaBlIeHa Ha JOCTHUKCHUE
CIEYIOIIUX LIeTeH:



e  AKTUBH3ALMs [T03HABATEIILHON AEATEIBHOCTH 00YJarOIUXCS;
e TIOBBIIICHHUE YPOBHS UX YMCTBEHHOI'O Pa3BUTHS;
e BOCIMTaHHUE IPAXKJAHCKUX KaYeCTB U NMATPUOTUUYECKUX YyBCTB 00YUarOIUXCS;

e OCBOEHHE 3HAHHUI O BOXKHEHUIIINX OMOJIOTMYECKUX SIBICHUIX U mpoueccax ;

e OBJIAACHUC DJICMCHTAPHBIMU MCTOJAaMM HAYYHOI'O I103HAHHA, YMCHUAMU pa6OTaTB C
pa3INYHbIMA HCTOYHUKAMHA I/IH(l)OpMaI_[I/II/I;

e IIPUMCHCHHUC 3HAHUM U HpeHCTaBHeHI/Iﬁ 0 OMOJIOTHYECKUX mpoueccax B IIpUPOAC,

KoppeKIHOHHO — pa3BUBAIONIHE 331a4YH:

OcHoBHOI 3ajaueil 00y4yeHMsl J1eTeil U3 CHelMaATbHBIX KOPPEKIMOHHBIX Kjaccax uisd JeTed c
3I1P siBisiercst hopMHUpOBaHUE KOPPEKIIMOHHO-PA3BUBAIOLIETO IPOCTPAHCTBA YEPE3:

1 )aKTUBH3AIIHMIO [TO3HABATEIILHOW JCATEIIBHOCTH 00YJYarOIIUXCS;

2)NOBBIIICHUE YPOBHS UX YMCTBEHHOTO Pa3BHUTHS;

3)HOpMATH3AIIHIO X YI4COHOU JACSITEILHOCTH;

4)KOPPEKIUIO HEIOCTATKOB SMOLMOHATBLHO-TMYHOCTHOTO U COIMATIbHOTO Pa3BUTHS,
5)oxpaHy # yKperuieHne (U3HIeCKOro 1 HEPBHO — MICUXHUYECKOTO 3/I0POBBS;
6)COIUAILHO-TPYIOBYIO aJIallTaIlHIO.

Metoabl o0yuenusi: 6ecena, oObsCHEHUS, OOBSCHUTENILHOE YTEHUE, PaccKa3. DKCIEPHUMEHT,
HaOJI0JICHUE, IEMOHCTPAIUH, OIIBIT

@opMbl OpraHu3anuu y4yeOHOH IesiTeIbHOCTH: WHAMBHUIyalbHbIE (BBIIOJIHEHUE YYEHHKOM
BCEX OTNEpalyii Mo/l PyKOBOJICTBOM yUUTENs), paboTa B mapax, ypoK, 3KCKypcus, J1adbopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI, TOMAITHEE 3aJaHHe.

Buabt u ¢gopmMbl KOHTPOJISA: WHAMBUAYAIbHBIN OMpPOC; paboTa MO KapTOUKaM; XMMHUYECKHIA
JTUKTAHT; TpakTH4decKas paboTa; caMOCTOSITeIbHBIC PAa0OTHI; TECTOBBIN KOHTPOJIb;, COCTABICHHE
TaOJIMIBL; IPOBEPKA JOMAIIHEN paboThl; OLIEHKA IIAHOB TE3HCOB.

Kareropus Onucanue

YueOHast nesITeIbHOCTD Benynieit urposasi MOTUBALKsL, C TPYJIOM U B
MUHHMAaJIBHOH CTENeHN (OPMHUPYIOTCS ydeOHbIC
uHTepeckl. Criabo pa3BuTas Mpou3BoNIbHAS chepa (yMeHUE
COCPENOTOUNBATECS, IEPEKIIIOYaTh BHUMAHME,
YCUUYMBOCTb, YMEHHE yJIePKUBATh 3a/laHue, padoTaTh 110
00pa3ily) He MO3BOJIET MOJHOLIEHHO OCYILECTBUTD
HaNpSHKEHHYI0 YUeOHYI0 1eATeIbHOCTh: OH OYEHb OBICTPO
yCTaeT, UCTOLIAETCS.




[lo3HaBaTenpHasd AeITEILHOCTD

3-3a 001t 0c1abIeHHOCTH OpraHu3Ma TEMIT
NIeSATEIbHOCTH, CKOPOCTh YCBOCHHSI MaTepuall, MaMsITh
CHUKCHBI.

(Oco0EHHOCTH BHUMAHMS

CHIDKEHHE BHUMaHHA U paboToCcrocoOHOCTH, cnadast
[pactpeneIeHHOCTh U KOHIETPAIHsl, OH OBICTPO
YTOMJISIFOTCSL Ha YPOKax

Cnenudpuyeckrue 0COOCHHOCTH
aMATH

HenoctaTouHOCTD TPOM3BOJIBHON ITAMSITH CBSI3aHA CO
c11a00CTBIO PETyJISIMU POU3BOIBHON eI TEIEHOCTH,
HEJI0OCTaTOYHOH ee IIeIeHapaBICHHOCTBIO,
Hec(OPMUPOBAHHOCTHIO (PYHKIIUU CAMOKOHTPOJIS

3pUTENbHOE BOCIIPUSITHE

Kpaiine orpannueHHOe 00HEMOM U (PparMeHTANBHO (TIpU
HAJIMYUY BIIOJTHE HOPMAJIBHBIX 3PEHUS U CIIyXa)

CiyxoBoe
BOCTIpHTHE/(DOHEMATHUECKUH CITyX

Kpaiine orpannueHHOe 00bEMOM U (hparMeHTANBHO (IpU
HAJIMYUY BIIOJHE HOPMAJIBHBIX 3PEHUS U CIIyXa)

OpueHTanus B IpoCTpaHCTBe/
[POCTPAHCTBEHHO-BPEMEHHBIE
OTHOIICHHUS

HenocraTtok MMPOCTPAHCTBCHHOI'O BOCIIPUATHA.

Mpbinuienne, cnenuduka
(dbopMUpOBaHNS OCHOBHBIX
MBICTTUTEIIbHBIX OTlepaluil

bosbire npo6iieMbl ¢ CII0BECHO-TOTHYECKUM
MbllIeHHeM. HarnsiHo-1eiiCTBEHHOE MBIIIJIEHUE -
BBI3bIBACT MEHbBIIINE 3aTpyaHeHus. Jedhuuur
MOTHBALOHHOTO KOMITIOHEHTA, MPOSABIISIOIIEMCS B
KpaiiHe HU3KOH IM03HABATEIbHOW aKTUBHOCTH, N30eKaAHUH
WHTEJJICKTYAJIbHOTO HANPSKEHUS BIUIOTH /10 OTKa3a OT
3a7aHus;

PeueBoe pazButue

CroBapb 3HAYUTEILHO CY)KCH, TOHITHS HEJJOCTATOYHO
TOYHBI, & THOT/IA U TPOCTO OIMKUOOYHBL. 3aTPyTHEHO
(dbopMUpPOBaHKE IMITUPUICCKUX IPAMMATHICCKUX
0006meHunit. YacTo BcTpevaroTes 1e(eKThI
[IPOU3HOIICHHS,

PazButne MOTOpHOI chepbl

Cnabo pa3BUTa MeJIKast MOTOPUKA

Cucrema pa0doThI y4uTeJIsl 10 CO3AHUIO CHENHATBHBIX YCJIOBUH

@opMbI U METObI OPraHU3a UM Y4eOHOI0 npouecca.

B nporpaMme OCHOBHBIM IIPHHIOUIIOM SABJIACTCA ITPHHIIUII KOppeKHHOHHOﬁ HaITpaBJICHHOCTHU.




Oco0oe BHHMaHue 00OpalleHO Ha KOPPEKUHUI0 MMEIOIIUXCS y OOYYarolMXCs CHelu(pUIeCcKUuX
HapymieHud.  [IpuHOMIT —~ KOPPEeKIMOHHOW  HANpaBIEHHOCTH B OOYYCHHH,  PUHIIMII
BOCIUTHIBAIOIEH W pa3BUBAIOIICH HAMpPaBICHHOCTH OOYYEHHUS, MPUHIUI HAYYHOCTH H
JMOCTYITHOCTH OOyYEHUS, NPHHIUI CUCTEMATHUYHOCTH W TIOCIICJOBATSIIBHOCTH B OOy4YeHUH,
MNPUHIIUAI HArISAHOCTH B OOy4YeHUH, MPUHLHUI WHIAUBUAYAIBHOTO U AU(PPEpEeHIHPOBAHHOTO
MOJIX0/1a B OOYYCHUH U T.1I.

MeToabl:

e CIIOBECHBIE — paccka3, o0bsICHeHue, becena, paboTta ¢ yueOHUKOM U KHUTOMN
e HaIJAHBIC — HAOJIONCHUE, IEMOHCTPAIUS

e MPAKTUYECKHE — YIIPAKHCHHUS.

e  METO/bI M3JI0KEHHS HOBBIX 3HAHMI

e  METOJIbI TOBTOPCHHUS, 3aKPCIICHHSI 3HAHHMA

e  METOJbI MPUMCHCHHUS 3HAHHMA

e  METOJbI KOHTPOJISA

[Iporpamma paccunTaHa Ha ydyalluxcss MMEIONIMX CMEIICHHOE CHENH(UYECKOe PacCTPOHCTBO
MCUXUYCCKOT'O pPas3sBUTHUA, C JISTKOM CTEIICHBIO YMCTBGHHOI;'I OTCTAJIOCTH, IIO3TOMY IIpHU €€
COCTaBJICHUU YYHUTBHIBAIUCH CIEIYIONIHE IMCUXUYECKHE OCOOCHHOCTH JeTeil: HEeyCTOWYHBOE
BHHUMAaHUE, Manbli 00BEM nmaMATH, HCTOYHOCTb W 3aTPyAHCHHUA IIpU BOCIHPOU3BCIACHHUU
Marepuaia, He COPMUPOBAHHOCTh MBICIHTENIBHBIX OIEpaluil aHaln3a, CUHTE3a, CPaBHEHUS,
000011eHus1, HerpyOble HApYIICHHUS PEYH.
[Ipouecc 0OyueHHs TaKMX IIKOJBHHKOB MMEET KOPPEKLIMOHHO - PAa3BHBAIOMIMN XapaKTep, 4YTO
BBIpAXACTCA B MCIIOJIb30BaHHUU 3aI[aHI/II\/JI, HaIlpaBJICHHBIX Ha KOPPCKUOUIO HUMCIOIIUXCA Y
y4amuxcsi HeAOCTaTKOB M OMHMPAETCS Ha CYOBEKTHBHBIA OIBIT YYalIMXCS, CBSI3b M3Y4aeMOTIO
MaTepHuaa ¢ pealbHOM KU3HBIO.
B cootBercTBHM C TpeOOBaHUSMH TOCYJapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa B Kypce
MMOAYCPKUBACTCA, YTO XUMHA — HAYKa SKCIICPUMCHTAJIbHAA.
[IpennoxeHHBIH Kypc MPAaKTUKO - OPUEHTHPOBAH: BCE MOHSATHS, BEIIECTBA M MAaTEPHAJIBI JAIOTCS
B IUIAHC UX MNPAKTHYCCKOI'O 3HAYCHUA U 0e30macHoOro HCIIOJIb30BaHMA, MPUMCHCHUS BCIICCTB B
TIOBCETHEBHOM JXM3HM M HMX POJHM B XMBOM M HEXHBOH mpupoje. C Ienbio MONydeHUs |
3aKpPCIUVICHUA OCHOBHBIX HABBIKOB pa6OTI)I C XHUMHYCCKHMMHU BE€IICCTBAMU, HOCY[[OI\/JI n
000pyIOBaHUEM B KypCe MPEIyCMOTPEHO BBIOJIHEHHE YYAaUIUMHUCS J1a00paTOPHBIX OMBITOB H
NPaKTUYECKUX padoT.

B mporecce o0ydenus ynensiercss BHUMaHUE CIIOBapHOW padote, B mporecce KOTOpon

YCBaMBAIOTCS CHELUAIbHbIE TEPMHHBI, YTOUHSAIOTCS 3HAYEHUS MMEIOUIUXCS Yy Yy4alluxcs
MOHATUN U ONpEACNICHUM. Yualmecss pa3BUBAIOT MaMATh IIyTEM YCBOCHHUS U HEOJHOKPATHOTO
MOBTOPCHMSI ONpeeNicHuH, noHaTuid. HeoOxoauM mpsMoi moka3 TOro, Kak HaJlo BHITIOTHATH
3aganue. [lo3upoBars 3a1aHus

OcHOBHbIE TPYAHOCTH B Hanpasienus IIpumep KoppeKIMOHHOM PadoThI HA
o0y4yeHUMN KOPPEKIHOHHON | YpOKe (KOHKpeTHoe 3aJaHue, popma
padoTsbl BKJIIOYEHHS B 1eSITeJIbHOCTD,

neaaroruyeckue NpuemMsl u T.1.)




OTCYTCTBHME KOHIICHTPALIMU Pabota ¢ TeKCTOM 110 (BBINTOJIHUTE CaMOCTOSITEITLHYIO padoTy

BHUMAaHUS WHCTPYKLUH, 110 UHCTPYKTUBHOM KapTOUYKe
CaMOKOHTPOJIb

Huzkuii 00beM TPEHUPOBKA CocraBiieHnEe JMHAMUYECKON MOAEIN

KPaTKOBPEMEHHOH MAMATH 3pUTEIBHON MaMATH  ('PacnosioskeHne reoMeTpu4ecKux

UTYp IO IIpU3HaKaM, cBoiicTBaM"
9

He copmupoBanbl ocHOBHbIE |Pa3BuTHE MBIILIIEHHS |Y CTaHOBUTH COOTBETCTBHE
MBICIIUTENbHBIE ONlepaluit n300pakeHre T'€OMETPUUECKOTO
00BEKTAa U TIOHATHS, BBIOPATH 2
YTBEPKICHUSI BEPHBIX OTBETA U3 5.

O011ee yncao 4yacoB, OTBEIEHHBIX AJI U3YUYECHUS XUMHUH B 9 Kkinacce — 68 yacoB (2 yaca B
HEJIEIIO).




TemaTudeckoe pacnpeaecjacHue KoJau4ecrea 4acoB B 9 kiacce

Ne Pazgensl, TeMbI KomnnaecTBo yacos
/T [Tpumepnas Pabouas
[Iporpamma porpaMma
yacel | [I/P | JI/O | vyacwt | II/P JI/O
1. | Iloesmopenue ocHoeHbIX 60RPOCOB 10 - 1 10 - 1
Kypca 8 knacca eeedenue ¢ Kypc 9
Knacca.
2. | Tema 1. Metannsl. 14 - 5 16 2 5
3. | Tema 2. Ilpaktuxkym Nel «CpoiicTBa 2 2 - - - -
METAJJIOB U UX COEAUHEHHIN.
4. | Tema 3(2). Hemeramnesl. 25 - 7 30 3 7
5. | Tema 4. Ilpaktuxkym Ne2 «CpoiicTBa 3 3 - - - -
HEMETAJUIOB U X COCTUHEHUIY.
6. | Tema 5(4). OOO0OIIECHNE 3HAHHMK IO 14 - - 12 - -
XUMUH 32 KypC OCHOBHOM IIKOJIBL.
UTOro: 68 5 13 68 5 13

[1/P — nmpaktudeckas pabora, JI/O — mabopaTopHbIE OIBITHI

Ilnanupyembie pe3yJbTATHI OCBOCHUSA Y4e€0OHOI0 NpeaMera
IIo 3aBCPUHICHUIO KypCa XHUMHU Ha 3Tall€ OCHOBHOTO 061uer0 O6paSOBaHI/I${ BBIITYCKHHUKHU
OCHOBHOMH IITKOJIBI AOJIKHBI OBJIAACTh CICAYIOIIUMU PE3YyJIbTaTaAMMU:

1. JINuHOCTHBIE pe3yNIbTATHI:

1) ocosmanue cBoeil STHUYECKOW NPUHAUIEKHOCTH, 3HAHUE HCTOPUM XUMHUHM UM BKJIaja
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOIIEHUS K TIO3HAHUIO XHMHH; TOTOBHOCTH
U CHOCOOHOCTH y4YalllUXCsl K CaMOpa3BUTHIO M €aMOOOpa30BAaHUIO HAa OCHOBE H3YyYEHHBIX
(akTOB, 3aKOHOB W TEOPUH XMMHHU; OCO3HAHHOIO BbIOOpa M IMOCTPOEHUE WHAMBUIYaJIbHOM
00pa3oBaTeIbHON TPACKTOPHH;

3) ¢popmuposanue NENOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, HEOTHEMJIEMON YacThIO
KOTOPOH SIBIIIETCA XMMHAYECKAsi KapTUHA MUDA;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOUIMM YPOBHIO pPa3BUTHsS HAyKU U
0O0I11eCTBEHHOH NMPAKTUKH, B TOM YHCJIE U XUMUYECKUM;

5) oceoenue counanbHBIX HOPM, PABWII TOBEACHUS, posied W (HOpM COLMATBHON >KHU3HU B
collMyMe, MPUPOJE M YACTHOM >KU3HM Ha OCHOBE 3KOJIOTMYECKOW KYJIbTYphl M 0€30I1aCHOTO
oOpalleHus C BeleCTBaMU 1 MaTepuallaMu;

6) ¢opmuposanue KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHMH CO CBEPCTHUKAMHU U
B3pOCIBIMH B  TIpolecce  00pa3oBaTeJbHOW,  OOLIECTBEHHO  IOJIE3HOM,  y4eOHO-
HCCJIEI0BATENIbCKOM, TBOPUYECKOM U IPYTUX BUJOB JAEITEIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTaHpeI{MeTHHe PE3YyJIbTAaThI:




1) onpedenenue ueneit cOOCTBEHHOTO OOYy4eHHs], MOCTAaHOBKAa M (OPMYyIHUpOBaHHE IS ceOs
HOBBIX 3a71a4;

2) naanmuposanmue TIyTEW JOCTIDKEHHS JKEJIAEMOTO pe3yibTara OOYYEeHHsS XUMHH Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa;

3) coomHecenue CBOUX NEHCTBUH C TUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYujecmeieie KOHTPOIIS
CBOCH JESATEIHHOCTH B IMPOIECCE TOCTHIKCHUS pe3yiibTara, onpedeiieHue CocoOOB JIeHCTBUI
IpY BBIOJHEHUH JTa0OpPaTOPHBIX W TPAKTUYECKUX pabOT B COOTBETCTBUU C TPaBUIIAMHU
TEXHUKU 0€30MaCHOCTH;

4) onpedenenue UCTOUHHUKOB XMMHYCCKOW MH(OpMAIUK, MOJYyYCHUE M aHAIU3 e€, CO3JIaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPe3eHTALINS;

5) ucnonv3osanue OCHOBHBIX MHTEIUICKTYAJIBHBIX OTICpAIlHii: aHAJIN3a U CHHTE3a, CPABHEHUS H
cUCTeMaTH3aIllM1, 0000IICHHS U KOHKPETHU3AIlUH, 6bisi6/1eHUe TIPHIYNHHO-CIICICTBCHHBIX CBSI3EH
U HOCMpOeHUe TIOTHYECKOTO PACCyKICHHUS U YMO3AKITFOUeHUS (MHIYKTUBHOTO, IEAYKTUBHOTO U
10 aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOT'O COJICPKAHNUS;

6) ymenue co3/1aBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJICTTH U CXEMBI IS
peleHus yueOHbBIX U MO3HABATEIbHBIX 3a/1a4;

7) ¢gopmuposanue W pazeumue SKOIOTUYECKOTO MBIIUICHHUS, YMCHHE INPUMEHATh €ro B
MO3HABATEJIbHOW, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MPaKTUKE U  NPOPECCHOHATHHON
OpHUEHTAINH,

8) eenepuposanue uaen u ONpPENCICHUE CPEICTB, HEOOXOAUMBIX JJISI UX Pean3alIliu.

3. IlpeameTHbBIE pE3YIbTATHI:

1) ymenue 00603HAYATH XMMHUYECKHE 3JIEMEHTHI, HAa3bIBATh UX W XapaKTEPH30BaTh HA OCHOBE
noJIo’KeHus B nepuoanueckoit cucreme /1. . Menneneena;

2) ¢popmynuposanue N3y4CHHBIX OHITHIA: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, MPOCTOE U CIOKHOE BEUIECTBO, XUMUYECKAs PEaKIUsl, BUbl XUMUUYECKUX
pEaKUHUii U T. I.;

3) onpedenenue mo QopMyliaM CcOCTaBa HEOPTaHMYECKHMX W OPraHUYECKHX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB MJIU CTETICHU UX OKUCIICHHUS,

4) nonumanue nHGOPMAIIUHU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYIIBI U YPaBHEHHUS;

5) ymenue knaccugpuyuposams TPOCTHIE (METAIbI, HEMETAJUIbI, OJIATOPOJHBIC Ta3bl) WU
CIIOKHBIE (OMHAPHBIE COCMHEHNS, B TOM YHCIE U OKCHJBI, a TAaK)K€ TUAPOKCH]IBI — KUCIOTHI,
OCHOBaHUs1, aM(QOTEpHbIE TUIPOKCU]IBI — U COJIN) BEIIECTBA;

6) @opmyruposanue TEPUOTUUYECKOTO 3aKOHA, 0ObACHeHUe CTPYKTYpbl U HHPOpMAINH,
KOTOPYIO HECET mNepuoaudecKkas cucremMa xumuueckux osnemeHTtoB [[. WM. Menzeneesa,
PACKpbimue 3HAYCHUS TIEPUOTUIECKOTO 3aKOHA,;

7) ymeHue xapaxmepuzoeams CTPOCHHUE BEIECTBA — BHUAbl XUMHUYECKUX CBS3€H M THIIBI
KPUCTAIUTMYECKUX PEHIETOK;

8) onucanue CTpOEHHsI AaTOMOB XUMUYECKUX JIEMEHTOB € MOPAIKOBBIMU HOMepamu 1—20 u 26,
omobpadiceHue NX ¢ TOMOIIbIO CXEM;

9) cocmaenenue QOpMyn OKCHUIOB XHUMHUYECKUX DIIEMEHTOB U COOTBETCTBYIOIIMX WM
TUPOKCHJIOB;

10) nanucanue CTpYKTYpHBIX (OPMYJ MOJICKYJISPHBIX COSAMHCHHA W (POPMYIBHBIX CIMHHUII
MOHHBIX COCTUHEHHUH TI0 BAJICHTHOCTH, CTETIEHU OKUCIICHUS WITH 3apsiay HOHOB;

11) ymenue ¢popmynuposams OCHOBHBIE 3aKOHBI XHMHUHU: TOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUS, COXPAHEHHUS MACChl BELIECTB, 3aKOH ABOTaJIpo;



12) ymenue gpopmynuposams 0OCHOBHBIE MOJIOKEHUS ATOMHO-MOJIEKYISIPHOTO YUCHHS U TEOPUH
AIIEKTPOIIUTUIECKON JTUCCOIHALINY;

13) onpedenenue npu3HAKOB, yCIOBUM MPOTEKAHUS U MPEKPALIECHUS XUMUYECKUX PEAKIUN;

14) cocmagnenue MONEKYISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUH, MOATBEPKAAOIINUX OOIIHe
XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB M OTPAXKAIOUINX CBI3U
MEX]y KIaccaMy COETMHEHUH;

15) cocmasnenue ypaBHEHUN peakinii C y9aCTHEM JJICKTPOIUTOB TaKXKe B HOHHOU (hopme;

16) onpedenenue MO0 XMMHUYECKUM YPaBHEHHSIM MPUHAICKHOCTH PEAKIUil K OMpeaeIEHHOMY
TUIY WJIU BU]Y;

17) cocmasnenue ypaBHEHHH OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI C IMOMOIIBIO
METO/1a AIIEKTPOHHOTO OanaHca;

18) npumenenue TIOHATHUI «OKHUCICHHE» M «BOCCTAHOBJICHHE» HJSI XapaKTEPUCTUKH
XMMHYECKHX CBOWMCTB BEUIECTB;

19) onpedenenue c TOMOUIBIO KAUECTBEHHBIX PEAKLIUN XJIOPHI-, CYIb(aT- U KapOOHAT-aHUOHOB
¥ KaTHOHA aMMOHUS B paCTBOPE;

20) 0b6vacHeHue BIUSIHUSL pa3IMYHbIX ()AKTOPOB HAa CKOPOCTh XUMUYECKUX PEAKIIHIL;

21) ymenue xapaxmepuzosamsv TOJNOXKECHHE METAJIOB M HEMETANIOB B TMEPUOIUYECKOM
CUCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPHUCTAIUIOB, 001Ue (U3HUECKUE U XUMHUYECKHE
CBOMCTBA;

22) obvacnenue MHOrooOpa3us HPOCTBHIX BEILECTB SIBJICHUEM aUIOTPOIMM C yKa3aHUEM €€
PUYUH;

23) ycmanosaenue pazauuuil TUAPO-, TUPO- U FIEKTPOMETAIUTYPTHH U ULTHOCIMPUPOBAHUE ITUX
pa3uumii MpuMepaMu MPOMBIIIIICHHBIX CIIOCOOO0B MOJTYYESHUSI METAJIIOB;

24) ymeHnue daéams o0uyt0 Xapakrepuctuky snemenToB I, II, VIIA rpynmn, a Takke Bogopona,
KHUCIIOpOJia, a30Ta, cepbl, ¢ocdopa, yriaepoma, KpeMHUS U OOpPa30BAHHBIX HUMH HPOCTHIX
BEIIECTB M BAXHEHIIMX COEIWHEHUH (CTpOCHHE, HAXOXIEHHUE B MPUPOJE, TMOIydYeHHE,
bu3nUecKue 1 XUMHYECKUE CBOMCTBA, TPUMEHEHUE);

25) ymenue onucvleams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26) ymenue npouzgo0ums XUMUYECKUE PacUEThI C UCIOJI30BAHUEM MOHATUN «MaccoBas OIS
BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJSIPHBII 00bEM» MO QopMmynaM Hu
YPAaBHEHUSIM PEaKLIH;

27) onucanue CBOMCTB U MPAKTUUECKOTO 3HAYCHHUS N3YUYECHHBIX OPTraHUYECKHUX BEILECTB;

28) ewinonmeHue  0003HAYEHHBIX B  MPOrpaMMe  OKCIEPUMEHTOB,  pPACHO3HABAHUE
HEOPraHMYECKUX BEIIECTB IO COOTBETCTBYIOIINM MPU3HAKAM;

29) cobodenue paBui 6e30MacHO pabOTHl B XUMHYECKOM KaOWHETe (JTaOOpaToOpHH ).

COJEP)KXAHUE OBYYEHMUA 9 knacc

BBEJIEHUE. OBIIASI XAPAKTEPUCTUKA XUMHUYECKUX 3JJEMEHTOB U
XUMHNYECKHUX PEAKIIUU. TIEPUOJNYECKHNU 3AKOH U NIEPUOAUYECKASA
CUCTEMA XUMHUYECKHUX 2JIEMEHTOB J.U. MEH/IEJIEEBA (10u4acoB)

XapakTepucTHKa JIEMEHTA 10 ero MOJIOKEeHHIO B [lepuoamdeckoil cucreMe XMMHUYECKUX
anemenToB JI. M. MenneneeBa. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHHM M COJICH B CBETE
TEOPHUH IJIEKTPOIUTUUECCKON TUCCOIUAIIUNA U OKHCIICHHU-BOCCTAHOBIICHUS.



[Tonatue o mepexoaHbIX 3JaeMeHTax. AMMOTEpHOCTb. ['eHeTHUeCKUi psii NEepPexXOaHOI0
JJIEMEHTA.

Ilepnonnueckuii 3akoH u Ilepmogmueckas cucremMa xumuyeckux snemenros [l .
MenpneneeBa. Xumudeckas OpraHu3anus XKMBOM M HEKMBOM NPpUPOIbl. XUMHUYECKUN COCTaB
A1pa, MAaHTUM W 3E€MHOM KOpbl. XUMHUYECKHE JJIEMEHTBHI B KIIETKaX >XUBBIX OpPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTBHI.

O06o06mnIeHne cBeICHUI 0 XUMUYECKNX peakuusax. Kinaccupuranms XUMUYECKUX peaKuit
[0 pa3IUYHbIM MpPHU3HAKAM: «YHMCIO M COCTaB pEearupyroumMx M 0o0pa3yroluXcs BEIECTBY,
«TerIoBO  3(PQeKT», «HaNpaBICHHE», «U3MEHEHHE CTCTCHEH OKHCIEHHUS DSJEMEHTOB,
00pa3yIoLIUX pearupyrouiie BelecTBay, «pasa», «ACIOIb30BaHUE KAaTaIU3aTopay.

[IoHATHE O CKOPOCTM XMMHUYECKOW peakuuu. DPakTopsl, BIMAIOLIIME HAa CKOPOCTH
XUMHUeckux peakuuil. Katanuszatops! u katanu3. UHrHOUTOpBl. AHTHOKCUIAHTHI.

HemoncTpamuu. Pazmuunsie gopmer Tabmumer JI. WM. MenneneeBa. Mojgenu atomMoB
aneMeHToB 1—3-ro mepuoaoB. Mojenb CTpoeHHS 3eMHOro mapa (MOMepevyHbld paspes).
3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW pEaKlIWu OT TMPUPOABl PEarupyronux BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHMYECKOM pEAKLMU OT KOHUEHTPAUUU PEarupyroliux BEUIECTB.
3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMH OT IUIOMIAAU COMPUKOCHOBEHUS Pearupyrommnx
BEIECTB («KHUIISIIIHK CI0¥»). 3aBUCUMOCTH CKOPOCTH XUMUUYECKOU pPeaKIuu OT TeMIIepaTypbl
pearupyroux BEIECTB. ' OMOreHHbIN U TeTEPOTeHHbINA KaTann3bl. DepMEHTaTUBHBIN KaTaln3.
Nuarubuposanue.

JlabopaTopHble onbIThI. 1. [lonyuenue ruapokcuaa UHKA U UCCIIEIOBAHUE €T0 CBOMCTB. 2.
MopgenupoBanue noctpoeHus llepuoguueckoir cuctemsl XUMHUECKUX 3neMeHToB [[. H.
MenneneeBa. 3. 3amemieHue xene3oM Meau B pacTBope cyibdara meau (11). 4. 3aBucumocts
CKOPOCTH XHMMHUYECKON peakuuu OT NPUPOJAbl pPEarupyrollnx BeLECTB Ha IpUMeEpe
B3aUMOJICUCTBUSL KUCIOT ¢ MeTa/ulaMu. 5. 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM pPEaKIUu OT
KOHILICHTPALlMM PEarupyrolux BEIIeCTB Ha IMPUMEpPE B3aUMOJCHCTBHUS LMHKA C COJISTHON
KHUCJIOTOM pPa3IM4YHOW KOHUEHTpanuu. 6. 3aBUCUMOCTb CKOPOCTH XHMMUYECKON peakiuu OT
IJIOIIAAN COIPUKOCHOBEHUS pPEarupyrouiux BewmecTB. 7. MoaelIupoBaHue «KUIIALLIETO CIIOSD.
8. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUH OT TeMIEepaTypbl pearupyrommnx BEIecTB Ha
npuMmepe B3aumojencTBus okcuaa menu (II) ¢ pacTBopoM cepHOl KUCIOTBHI pa3iIUuyHON
temriepaTypbl. 9. PaznoxeHue mepokcuia BOAOpOAa C MOMOIIBI0 okcuaa mapranma (IV) u
karana3zpl. 10. OOHapyxeHue KaTala3bl B HEKOTOPBIX NHUIIEBBIX HOpoAykTax. 1.
NurnbupoBanue B3anMOJICHCTBUS KHCIOT C METAUIAMHU YPOTPOITHHOM.

TEMA 1. METAJIJIBI (16 yacoB)

[lTonoxxenne wmertamioB B Ilepuogmueckoil cucreme xumudeckux diaeMmeHToB [l U.
MenpneneeBa. Mertajuinueckass KpUCTaJUIMUECKash pEIIeTKa M MeTalIMyecKas XHUMHUYecKas
cBi3b. OOmume ¢usznueckue cpoiicTBa MeTtauioB. CIulaBpl, WX CBOHCTBA M 3HAYCHHE.
XUMUYECKHE CBOMCTBAa METAJJIOB KaK BOCCTAHOBUTEJIEH, a TaKXK€ B CBETE UX IOJOKECHUS B
AJIEKTPOXUMHUYECKOM PsTy HampsDKEHUH MeTayuioB. Kopposust MeTamuioB U crocoObl 00phObI ©
Hel. Metamnsl B ipupoje. OO0miue crnoco0bl UX MOTYyYESHHUS.

O0mas xapakTepuUCTHKa IIEJOYHBIX MeTaJLIoB. Mertamiel B npupoae. OOmue
crocoObl ux mnonydeHusi. Ctpoenue atomoB. lllenounbie mMeTamnbl — MPOCTHIE BEIIECTBA.
Baxueiinine coeMHEHMs ILIEIOYHBIX METAJJIOB — OKCHJIbI, TUAPOKCUIBl U COJU (XJIOPUIBL,
KapOoHaThl, Cynb(haTbl, HUTPAThI), UX CBOWCTBA M MPUMEHEHHE B HAPOJHOM XO3SUCTBE.
Kanuiiaslie ynoOpenus.

O0mas xapakTepucTUKa 3JeMeHTOB riaaBHol moarpynnsl II rpynmei. Ctpoenue
atomoB. [llenoyHo3eMenpHbIE MeETaulbl — MPOCThIE BEIlEeCTBA. BaxHeHmne coequHeHus
IIEJIOYHO3EMENbHBIX METAIJIOB — OKCHUJBI, THJIPOKCHUABI U CONU (XJIOpUIbI, KapOOHATHI,
HUTPATHI, CyIbdaTsl, HocdaTsl), UX CBONCTBA U IPUMEHEHHE B HAPOTHOM XO3SHCTBE.



Amomunnii. CtpoeHue aroma, GuU3n4ecKue U XMMHYECKHE CBOMCTBA MPOCTOrO BELIECTBA.
CoenuHeHus] alOMUHUS — OKCHJ M THA-POKCHJ, WX aM(pOTEpHBI Xapakrep. Baxueiimmue
cosn amoMuHusA. IIpuMeHeHne alfoMUHNS U €ro COEINHEHU.

XKenezo. Crpoenue atoma, (U3MYECKHE U XHMHUYECKHE CBOWCTBA MPOCTOrO BEIECTBA.
[enernyeckue psmsl Pe** u Pe’*. Bakweiimme conu skene3a. 3HaYCHHE JKejie3a M €ro
COCAMHEHUM I NPUPOIBl U HAPOJHOIO XO35MCTBA.

JemoncTpanuu. O0pa3ibl MET0YHBIX U LIEJI0YHO3EMENbHBIX MeTaioB. OOpasiibl CIIJIaBOB.
BzaumopeiictBue HaTpus, JUTHS U Kajdblusd ¢ BOXOW. B3aumonencrBue HaTpus U Mar"Hus C
KMCJIOpOoAOoM. B3auMozaencTBue MeTauioB ¢ HeMeTtauiaMu. [lonydeHne ruapoKCcH-II0B Kemesa
(IT) u (1IT).

JlaGoparopHble onbIThI. 12. BzauMoeicTBue pacTBOPOB KUCIOT U CoJiel ¢ MeTauiamMu. 13.
O3znakomiieHHE ¢ pyaamu skene3a. 14. OkpamvBaHue TUIAMEHU COJIIMU IIEJIOYHBIX METAJIOB.
15. BzaumoneiictBue kanblus ¢ Bogoil. 16. [lonyuenue ruapokcuaa Kajablus U UCCIIEI0BAHUE
ero cpoictB. 17. IlomyueHue rugpokcuja ajllOMUHUS U HCCIEJOBaHUE €ro cBoucTB. 18.
B3aumoneiicTBue xene3a ¢ conssHor kucioTor. 19. IMomyuenune ruapokcumnos sxene3a (I1I) u
(IIT) 1 u3yueHue ux CBOMCTB.

IIpakTnyeckue padorhl. 1. Pemienue skcnepuMeHTaNbHBIX 3aJad Ha PACIO3HABAHHE U
[IOJIy4EHUE COCAMHEHUI METAILJIOB. (24)

TEMA 2. HEMETAJLIBI (30 uacos)

OO01as xapakTepucTUKa HEMETAJUIOB: MoJI0KeHue B [leproanyeckoit cucteMe XuMUYECKUX
sanemenToB [I. M. MennaeneeBa, 0COOEHHOCTU CTPOCHHSI aTOMOB, AJIEKTPOOTPUIATEIHLHOCTH
(B0) kak Mepa «HeMeTtasmuuHOCTHY, piag D0. Kpucrammmyeckoe CTpoeHHE HEMETaUIOB —
MpOCThIX BemecTB. Asuorponus. Pdusmyeckue CBONUCTBA HeMeTaIoB. OTHOCUTENBHOCTH
MOHATHHN «METaJD» U «HEMETAJLI.

Bomopoa. Ilonoxenne Bogopoaa B [leprnoguueckoil cucteMe XUMUUYECKUX 3IEMEHTOB /I,
N. MenneneeBa. CrtpoeHue atoma U Mojekyidbl. dusnyeckue M XUMUYECKHE CBOMICTBA
BOJIOPO/JIa, €r0 MOJIyYEHUE U IPUMEHEHUE.

Bopa. Crpoenue mosiekynsl. Bopopoanas xumuueckas cBsizb. Puznueckue CBOWMCTBa
BOABl. AHOMANIUU CBOWCTB BOAbl. ['mapoduiibHbie u TuapodoOHBIe BemecTBa. XUMHUYECKUE
cBorictBa Boubl. KpyroBopor Boxabl B mnpupozae. Bomooumcrka. Aspanust Boubl. BeiTOBBIE
¢bunsTpsl. MuHepanbHble BOABL. JIUCTHUIIIMpOBAaHHAS BO/A, €€ MOJyUYeHHE U MPUMEHEHUE.

Oo0mass xapakrepucTuka rajgoreHoB. Crpoenue aromoB. IlpocTeie BemiecTBa Hu
OCHOBHBIE€ COEJIMHEHHUS TaJIOTeHOB, UX cBoMcTBa. KpaTkue cBenenus o xiope, obpome, prope u
noze. [IpumMeHeHune raJloreHoB U UX COEIMHEHUI B HAPOJHOM XO3SIMCTBE.

Cepa. CtpoeHue aroma, alJIOTPONUS, CBOWCTBA W NPUMEHEHHE POMOHYECKOW Cephbl.
Oxcuppl cepol (IV) u (VI), ux nonyyenue, cBoiictBa u npumeHenue. CepHas KUCIOTa U €€
COJIM, UX MPUMEHEHHE B HAPOJHOM X03sicTBE. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

A3zor. CTpoeHue aToMa M MOJIEKYJbl, CBOMCTBA MPOCTOrO BEIleCTBA. AMMMAK, CTPOCHUE,
CBOWCTBA, MOJlydyeHHEe U npuMeHeHue. Coinu aMMOHHMS, UX CBOICTBa M npuMeHeHne. OKCuabl
azora (II) m (IV). A3otHas kucioTa, €€ CBOWCTBa M NpuMeHeHUe. HuUtparsl W HUTPUTHI,
npo0ieMa uX coJep KaHus B CEIbCKOXO3SICTBEHHOW MPOIYyKIIMU. A30THBIE YI00peHuUs.

®ochop. Ctpoenne aroma, alIOTPONHs, CBOWCTBA Oenoro u KpacHoro gocdopa, ux
npumeHeHue. OcHOBHbIE coequHeHus: okcun ¢ocdopa (V) u oprodochopHas KucioTa,
docdarsl. DochopHbie yaoOpeHUs.

Yraepoa. CrpoeHuwe aroma, auIOTPOMNHs, CBOMCTBAa MoOAMUKAIUK, TPUMEHEHHUE.
Oxcunasl yraepoaa (11) u (IV), ux cBoiictBa u npumenenue. KapOoHaTtsl: KaabIUT, cOJa,
MoTalll, UX 3HaUYCHHUE B MPUPOJC U )KHU3HU YEIIOBEKA.



Kpemunii. CtpoeHue aToma, KpUCTAIUNIMUECKUIT KPEMHHUI, €ro CBOWCTBA U MPUMEHEHHUE.
Oxkcupn xkpemuus (IV), ero mpupoansie pazHoBUAHOCTH. CHiMKaThl. 3HAUYCHUE COCAMHEHUM
KpPEeMHUS B )KUBOU U HEKUBOU npupoae. [loHaTHe 0 CUIUKATHON MPOMBIILIEHHOCTH.

JemoncTpanuu. OOpasibl raloreHoB — MPOCTHIX BemecTB. B3anmoeiicTBiE TaJoreHoB C
HaTpueM, ¢ alloMuHUeM. BbiTecHeHue Xxjopom Opoma WM HoJga M3 PacTBOPOB UX COJIEH.
B3anmopneiictBue cepsl € MeTaUIaMH, BOJOPOAOM M KHCIOpoAOM. Bsammopneiicrsue
KOHIICHTPUPOBAHHONW a30THOM KHUCJIOTBl C Meaplo. lloryomeHue yrieMm pacTBOPEHHBIX
BELIECTB WJIM ra3oB. BoccTaHoBieHue meau u3 ee okcuia yrieMm. OOpas3ibl TPUPOIHBIX
coequHEeHuil xJopa, cepsl, Qochopa, yriepona, kpemHus. OOpas3upl BaXHEHIIUX AJIs
HapOJIHOTO XO3SMCTBa CyJNb(PaTOB, HUTPATOB, KapOoHaToB, (ocharoB. OOpasmbl cTeKIia,
KepaMUKH, LIEMEHTA.

Jlabopatopubie onbiThl. 20. [lomyuenue m pacno3HaBanue Bojopona. 21. UccnemgoBanmue
MOBEPXHOCTHOTO HATSKeHHS BOJbL. 22. PacTBopeHue mnepmaHraHata Kaius WIH MEIHOTO
Kynopoca B Boje. 23. I'maparamust o6e3BoxkeHHoro cynbdara meau (II). 24. U3rorosnenue
TUIICOBOTO oTneyatka. 25. O3HakoMmyIeHHE C KOJUIEKIMeH ObITOBBIX (UIBTPOB. 26.
O3HakOMJIEHME C COCTaBOM MHUHEpalbHOW Boxabl. 27. KayecTBeHHass peakius Ha
ranoreHuA-uonHbl. 28. [lomydenue u pacmo3HaBaHue kuciopona. 29. ['opeHue cepsl Ha
Bo3xyxe U B kuciopoze. 30. CBoiicTBa pa30aBiIeHHON cepHOM KUCIOTHL. 31. M3yueHue cBONCTB
ammuaka. 32. Pacmo3nHaBanme coseii ammonms. 33. CBoiicTBa pa30aBIICHHOW a30THOMU
KUCJIOTEL. 34. B3auMmopeilcTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C Meablo. 35.
I'openue docdopa Ha Bo3ayxe u B kucinopone. 36. PacnosnaBanue ¢ocdaros. 37. 'openue
yrias B kucnopoje. 38. IlosyueHue yrojabHOM KUCIOTHI M U3yueHue ee cBoicTB. 39. Ilepexon
kapOoHaToB ¢ ruapokapOoHaTsl. 40. Pasnoxenue runpokapbonata Hatpus. 41. Ilomydenue
KPEMHEBOW KUCJIOTHI U H3yYEHUE €€ CBOMCTB.

IIpakTnyeckune padorel. 2. Pemenue skcnepuMeHTanbHBIX 3amad no Teme «lloarpymma
rajoreHoB». 3. Pemienue skcnepuMeHTANbHBIX 3a7a4 1o Teme «lloarpynma kuciopona». 4.
[Tonyuyenue, cobupanue 1 pacrio3HaBaHUE Ta30B.

TEMA 3. OGOBIIEHUE 3HAHWI 110 XUMHWH 3A KYPC OCHOBHOM IIKOJIbI (12
JacoB)

[lepuonuueckuii 3axkoH u llepuommnueckas cucrema XxuMuyeckux snemeHtoB J[. U.
MenneneeBa. PU3MYECKUN CMBICI NOPSAKOBOTO HOMEpPA 3JEMEHTAa, HOMEpPOB IEepHuoja M
rpynnsl. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B NEPUOAAX U
rpynmax B CBETE€ IMPEJICTABICHUH O CTPOCHHMM aTOMOB  3JEMEHTOB. 3HAu€HHE
Ilepnoanueckoro 3akoHa.

Bunbl XuMu4eckux cBSI3€H U TUIIBI KPUCTAIUIMYECKUX pElIeTOK. B3auMoCBA3b CTpOECHUS U
CBOMCTB BEILIECTB.

Knaccupukanuss XUMHUYECKHUX pEakIuil MO pa3iHYHbIM TNpU3HAKaM (YUCIO U COCTaB
pearupyroumux 1 o0pa3yroIuXxcs BeIeCTB; HaJuunue IpaHullbl pa3jena ga3; TernaoBoi 3G dexr;
U3MEHEHHUE CTENEHEeW OKUCICHUS aTOMOB; MCIOJIb30BaHUE KaTalu3aTopa; HalpaBlIeHUE
nporekanus). CKOpoCTb XMMHUUECKUX pPeakluil U (pakTopsl, BIusdmoImye Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PEaKIUi U CIIOCOOBI CMEIIEHUSI XUMUUECKOTO PaBHOBECHSI.

IIpocTele M cOKHBIE BellecTBa. MeTaibl U HEMETaUIbl. ['eHeTnyeckue psabpl MeTaia,
HeMeTajula W 1nepexonHoro Metamwia. OKcUIbl UM TUAPOKCUIBI (OCHOBAHHUS, KHUCIOTHI,
am¢oTepHble ruapokcuiasl), Comau, UX cocTaB, Kilaccupukauus M 00IIHMEe XUMHUYECKHE
CBOMCTBA B CBETE TEOPHUH IEKTPOIUTUUECKON TUCCOLUAIINY.






TEMATHYECKOE INTAHUPOBAHMUME 9 kiacc (axanTupoBannas nporpamma ajis yaamuxcsi ¢ OB3)

(2 4 B Hepreu110, Beero 68, U3 HUX 2 Y — pe3epBHOE BpeMs#)

Homep XapakTepucTHKa 0CHOBHBIX Koppekuuonnast
ypoka Tema ypoxka Ocrosroe conepiianue BU/IOB /1€ATEJBHOCTH Y4aIMXCsl paGora
n/n ypoxa (Ha ypoBHe y4eOHBIX AelCTBHI)
IloBTOpeHne U 00001IeHNE CBeleHuI 10 Kypcy 8 kiacca. Xumuyeckue peakuuu (5 1)
1 Knaccudukanus bunapuslie COCIMHEHUS. Oxkcunsl | Xapakmepusosamuw okcunpl, | Koppekuus
HEOpPraHUYECKUX coseoOpa3zyromue U | THIPOKCH/IBI (ocHOBaHWUS, | MHIUBHYyaTbHBIX
BEIIECTB U UX Hecolieo0pa3yoIue. I'unpokcunsl: | amdorepHbie TUAPOKCHUIBI, | TPOOETIOB.
HOMEHKJIaTypa OCHOBaHUs, aM(pOTEPHBbIE THAPOKCHUIBI, | KUCIOPOJCOAepKAIMEe KHCIOTH) | Pa3Burtue
KHCIIOPOJICOIepKAIIUe KUCJIOTBL. | © CONM MO TUIaHy: COCTaB, | BOCHIPHUSTHS,
Cpennue, KHUCIIBIE, OCHOBHBIE, | CITOCOOBI 00pa30BaHMs HA3BAHUM, BHUMaHHUS,
KOMIUIEKCHBIE COJIH. XapaKkTepHbIe CBOICTBa U | HarsIHO —
Jemonctpanun. O3HakOMJIEHME  C | IOJYy4YEHHE. o0pa3Horo
KOJUIEKIIUSIMA METAJJIOB U HEMEeTaIsoB. | Knaccuguyuposams ~ OKCUABIL, | MBILIICHUS.
O3HakoMJIEHHE c KOJJICKIMSIMH | THIPOKCHIBI (ocHoBanwms, | PasButue
OKCHJIOB, KUCJIOT U COJIeH am(oTepHbIe TUAPOKCHUBI, | IEJICHANPaBICHHOT
KHUCJIOPOJICO/IEPKAIIME KHUCIIOTHI) | O 3allOMUHAHMS,
u conu 1o Pa3IUYHBIM |  KOPPEKIUs
pU3HAKaM. WHIUBU Ty TbHBIX
Ymemnw MOATBEPKAATh | MPoOeoB.
XapaKTePUCTHKY OTIENBbHBIX | Pa3Butne
npeJcTaBUuTeNeH KJIACCOB |  JIOTMYECKOTO
HEOPTaHUYECKUX BCIICCTB | MBINIJICHUS.
YPaBHEHUSIMH COOTBETCTBYIOLINX
peaKiui. Koppeknuss HaBBIKOB
Packpvisamo TeHETUYECKYIO | paboThl ¢ y4EOHHKOM
CBSI3b MEXTY KJlaccamMH | ¥ TETPaJIbIO.
HEOPraHMYECKUX COSAMHEHUIM CrocoGcTBOBATH
2—3 Knaccudukanus O00011eHEe CBEACHUN O XUMHYecKuX | Obwacuamo ITOHSITHS | Pa3BUTHIO YMEHUS
XUMHUYECKHUX PeaKIMi | peaklusx. Knaccubukanus | «xumuyeckas peakius», | ODUEHTUPOBATbCSI B




110 Pa3JINYHbBIM
OCHOBaHUAM

XUMHYECKHX PEAKIMH 0 Pa3IHYHbIM
OCHOBaHUSM: II0 COCTaBy M YHCIY
pearupyroomux U o0pasyroumxcs
BEIIECTB, MO TEIioBOMYy 3(dexTy, 1o
arperaTHoMy COCTOSTHUIO
pearupyromux BEIIICCTB, 1o
00paTUMOCTH, TI0 U3MEHEHUIO CTETIeHEeN
OKUCJICHUS 9JIEMEHTOB, 1o
MCIOJIb30BAHUIO KaTallu3aTopa.

JlaGopaTopHble ONbITHI. 1.
BzaumoneiictBue aMMuaKa u
XJIOPOBOJIOPO/IA. 2. Peaxnus
HEUTpaJIU3aliH. 3. HaOmronenune
TEIJIOBOTO apdekra peakuu
HeWTpanmzauuu. 4. BsaumojeicTBue
cepHoil kucnoThl ¢ okcuaom Mmemau(Il).
5. PaznoxeHue nepokcuaa BOJIOpoAa C
MTOMOIIBIO KaTana3sl KapTodes

«peaKIu COCAMHEHUS,
«pEaKIu Pas3IoKEHUD,
«peakuuu OoOMEeHa», «peaKUuH
3aMeIICHUS, «peaKIu
HEeWTpanu3aum,
«OK30TEPMUYECKHE peaxum,
(QHJIOTEPMHUYECKUE  PEaAKIUI»,
«obpaTuMble peakuum»,
«HEoOpaTuMbIe peakuumy,
«OKHUCIIATEIBHO-
BOCCTAHOBHTEIIFHBIE  PEAKIUI»,
«TOMOTEHHBIE peaxmum,
«TeTEepOTCHHBIC peakuumy,
«KaTaJTUTUIECKHE peaxum,
CHEKATAIUTUYECKHE  PEaKLUm»,

«TETUIOBOM A(PPEKT XUMHUECKOU
peaKIum.
Knaccugpuyuposams xumudeckue

peaknuu o pa3IMYHBIM
OCHOBaHUSIM.
Onpedenams ~ OKUCIUTENb U

BOCCTaHOBUTEJIb, TIPOIIECCHI
OKHCJIEHHUS X BOCCTAHOBJICHHS.
Habnrooamo u ONUCHIBAMDb
peaKIMu MEXAYy BEIIECTBAMU C
MOMOIIIbI0  PYCCKOTO  (POJIHOTO)
S3bIKA U SI3bIKA XUMUH

y4deOHUKE, BBIICIATH
u3 Bceil mHpopManun
rJIaBHOE, JenaTh
BBIBO/IB.

4—S5 [Tonsitue o ckopoctu | [loHsitue o0 ckopocTH XUMHUECKOU | OOBACHAMb, UTO TAKOE «CKOPOCTh
XUMUYECKON peakuuu. | peakuuu. DakTopbl, BIUAIOIINE HA | XUMHUYECKOU PEaKLI».

Karanus CKOpOCTh XUMHUYECKHUX peakuuii: | Apeymenmuposamso BBIOOD
MpUPOJIa PEATMPYIOIINX BEIIECTB, HUX | €AUHUL U3MEpPEHHUs Vp.

KOHIIEHTpalus, TeMIleparypa, iomans | Yecmanaeiusams MIPUYUHHO-

CONPUKOCHOBEHMUS, HaJU4Me | CICICTBEHHbIC CBSI3M  BIUSAHUS

karasmsaropa. Karamnus. Pa3JIMYHBIX hakTopoB Ha




JdemoHcTpanmu. 3aBUCHUMOCTH
CKOpPOCTH XUMHYECKON p€akuuu OT
MNPUPOABI  pPEarupyroIIuX  BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peaxkuuu oT KOHIIEHTpaIUU
pearupyromux BemecTB. 3aBUCUMOCTh
CKOPOCTH XUMHYECKOW peakluuu OT

IUIOIIA U COIIPUKOCHOBEHUS
pearupyromux BEIIECTB  («KUIISIIUHA
CIIOI»). 3aBUCUMOCTh CKOpPOCTH

XUMHYECKON PEeaKkiuu OT TeMIepaTypsl
pearupyromux BeniecTs.
JlaGopaTtopHbie ONBITHI. 6.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKuuu OT MPHUPOIBl Pearupyrouux
BEILIECTB HAa MPHUMEPE B3aMMOJICHCTBUS
pacTBOpoB THUOCYJIb(haTa HATPUS H
xyopuaa Oapus, Tnocynbdara HATpUs U
COJITHOM KHCJIOTHL. 7. 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW PEAKIUU OT
TIPUPO/IBI METAIOB npu 1704
B3aMMOJICCTBUHM C COJITHOM KHCIIOTOM.
8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM
peakuuu OT MPUPOABl KHUCIOT TMpHU
B3aHMOJICCTBUM HX C JKelle3oM. 9.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakuuu ot Temmeparypsl. 10.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaku oT KOHIICHTpAIlUH
pearupyromumx BEIIECTB. 11.
3aBUCHMOCTh CKOPOCTH XHMHYECKOM
peakiuu oT IUIOIAa U
COIPUKOCHOBEHHMS pearupyromux
BemecTB. 12. 3aBHCHUMOCTh CKOPOCTH

CKOPOCTh XUMUYCCKUX PEAKITUH.
Habnooams u OnuUCvHIBAMb
peaKuu MEXKIy BelIeCTBaMH C
MOMOIIBI0  PYCCKOTO  (POJIHOTO)
A3bIKA U A3bIKA XUMHUH
Ilposooumy OTIBITHI,
MOJTBEPXKIAIONINE  3aBUCHUMOCTh
CKOPOCTH XHMMMYECKOW peakuuu
OT pa3INyYHbIX (PaKTOPOB




XUMHYECKOU p€akuuu OT HaJIu4usd

KaTanm3aropa

XumMuyeckue peaknuuu B pacrpopax (10 4)

DIEeKTPOIMTHYCCKAs
JIUCCOLAALHS

ITonsatue 00 AIEKTPOJIUTHICCKON
JIMCCOLAIINM. DIIEKTPOJIUTHI n
HEJJIEKTPOJIUTHI. Mexanusm
JIACCOLAIIN AIIEKTPOJIUTOB c
pa3IUYHBIM XapaKkTepoM CBSI3M.
CreneHb AJIEKTPOJIUTUUECKON
qucconmanuu. CunbHble W ciaOble
AJICKTPOJIUTHI.

JdemoncTpauuu. VcnbiTaHue BelIECTB
u 1704 pacTBOpOB Ha
AIEKTPONPOBOAHOCTD

JlabGopaTopHbIii ONBIT. 13.

Jucconumanus ciiadbIX 3JIEKTPOJIUTOB HA
pUMepe YKCYCHOM KUCIIOTBI

Xapaxmepuzosamo
«QIIEKTPOJIUTHYECKAS
JTUCCOIUAIUS», «IJICKTPOJIUTHIY,
«HEDJIEKTPOJIUTHI.
Yemanaenueamo
CIEICTBEHHBbIE  CBS3U  MEXIY
IIPUPOJOH JIEKTPOIUTA u
CTENEHBIO €T0 AUCCOLHAIINH.
Yemanaenueamo MIPUYUHHO-
CIE/ICTBEHHBbIE  CBS3U  MEXIY
TATIOM XHMHYECKOM CBSI3U B
3JIEKTPOJIUTE U MEXAHU3MOM €ro
JIUCCOIAAIIAN

IIOHATHA

IIPUYMHHO-




7 OcHoBHBIE OcHoBHBIE MOJIOKEHUS Teopuu | Xapakxmepuzoganmu MOHSATHUSA
TIOJIOKEHUST TEOPUH AIEKTPOIUTUUECKON JTUCCOIMAIINU. | «CTEIIEHb JTUCCOITUAIIAN Y,
AJIEKTPOJIUTUYECKON Knaccudukanust HOHOB M MX CBOMCTBA. | «CHIIBHBIC 3JIEKTPOIUTHIY,
muccormaruu (TO) | KucnoTel, OCHOBaHHST W COJIM Kak | «ciadbie AIEKTPOIUTHIY,

AeKTpoJUThl. WX KiaaccupuKamus M | «KaTHOHBIY, «aHUOHBIY,

JUCCOITHAITHS. «KHUCJIOTBI», «OCHOBaHHUSI»,

JdemMoHcTpanum. 3aBUCUMOCTSD | «cosm». Cocmaensimes ypaBHEHUS

AIEKTPONPOBOIHOCTH YKCYCHOM | 3JIEKTPOJIUTUYECKON

KHUCJIOTBI OT KOHLEHTpaluu. [[BrkKeHue | AMCCONMAalMKM KUCIOT, OCHOBAaHUM

OKpAIlICHHBIX MOHOB B JJICKTPUUYECKOM | M COJIEH.

nojue Hnnrocmpuposams ~ mpuMepaMu
OCHOBHBIC TIOJIOKEHUSI TEOPUU
3JIEKTPOJIUTUYECKON
JTUCCOIUAIIUH.
Paznuyamo KOMITOHEHTHI
JTIOKA3aTeNIbCTB (Te3ucos,
apryMEHTOB u hopmbl
JI0Ka3aTeNnbCTBA)

8—9 | XumMuueckue OO0mue XMMHUYECKHE CBOMCTBA KHUCJIOT: | Xapakmepuzoeambv oO1e
CBOMCTBA KMCJIOT KaK | UI3MEHEHHE  OKPACKU  HWHIAMKATOPOB, | XUMHYECKHUE CBOWMCTBA KHUCIOT C
3JIEKTPOJIUTOB B3aUMOJICHCTBHE c METaJlJIaMHU, | TTO3UIUI TEOpUHU

OKCHJIAMU U TUJIPOKCUIAMH METAIOB U | AJIEKTPOIUTHUECKOM

coiiMH. MoJeKyIsipHblE M HWOHHBIE | JMCCOLUALIMH.

(monmubie W cokpamiéHueie) ypaBHenus | Cocmasnsamo MOJICKYJISIPHBIE,
peaKuid. XUMUYECKUH CMBICJI | MOJIHBIE M COKpAIllEHHBbIE WOHHbIC
COKpAIlCHHBIX YPAaBHEHUW. YCIOBHS | yPABHEHUS PEAKLUHA C y4acTHEM
MpOTEKaHUs peakuuii MEXAY | KACIIOT.

AJCKTPOJIUTAMU 10  KOHIA.  Pspg | Apeymenmuposams BO3ZMOXKHOCTh
AKTUBHOCTH METAJIOB. MIPOTEKAHUsl PEAKIUI C y4acTHEM
JlaGopaTopHble ONbITHI. 14. | KuCIOT HAa OCHOBE IMpaBUiIa
N3MeHnenune oOkpacku HHAUMKATOPOB B | bepromie W psjga aKTUBHOCTH
KHCIOTHOM  cpene. 15.  Peakuus | merasios.

HEeWTpanu3alnuu  pactBopa  mEnouu | [Iposooums OIIBITHI,
pa3IUYHBIMHU KHCJIOTAMHU. 16. | MOATBEPKAAIOIINE  XUMHUYECKHE




[Tonyuenue rugpokcuga menu(Il) u ero
B3aUMOJICICTBUE c pa3IMYHBIMU
KHUCJIOTaMHU. 17. BsaunmonelictBue
CWIBbHBIX KUCIOT ¢ okcujgom meau(lIl).
18—20. B3saumonencTBue KUCIOT C
Metayamu. 21. KauectBeHHas peakuus
Ha KkapOoHar-moH. 22. Ilomydenue
CTYIHS KPEMHUEBOM KHUCJIOTHI.
23. KauecTBeHHas peakiusi Ha XJOPU-
WIH CYIb(aT-uOHBI

CBOMCTBaA KMCIIOT, C
cOONIOICHUEM TMpPaBUJI TEXHUKU
0€30I1aCHOCTH.

Habnooams 1 onucviéams
PEaKIuu C y9acTUeM KHUCIIOT

C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUHU

10 XUMHUYECKHE Oo6mue XHUMHUYECKHE cBouctBa | Cocmaensamo MOJIEKYJISIPHBIE,
CBOMCTBAa OCHOBAaHUN | IEJIOYECH: B3aUMOJICHCTBUE C | IIOJIHBIE M COKpAIlEHHBbIE MOHHBIC
KaK JIEKTPOJIUTOB KHCIIOTAMH, OKCHUJAMU HEMETAJJIOB, | ypaBHEHHS peakUuidl C y4acTHEM

cossamu. OOIIMEe XUMHYECKUE CBOMCTBA | OCHOBAHMIA.
HEPACTBOPUMBIX OCHOBaHUU: | Apeymenmuposams BO3MOXKHOCTb
B3aUMO/ICIICTBUE c KHCJIOTaMHU, | IPOTEKAHUsI PEaKIMi C y4acTHEM
pa3ioKeHue Mpu HarpeBaHUU. OCHOBaHUN Ha OCHOBE IIpaBHIIA
JlaGopaTopHble ONbITHI. 24. | beprome.
H3meHeHne OKpacKd HWHIUKATOpOB B | [Iposooums OTIBITHI,
1IeJI04HOM cpene. 25. B3aumopeiicTBue | MOATBEPKAAIOIINE  XUMHUYECKHE
IeJI0Yel C  YIJIEKUCHbIM ra3oM. 26. | CBOMCTBA OCHOBaHH, C
KauectBeHHast peakius Ha KaTHOH | COOJIIOJICHHEM TIPaBUJI TEXHHUKHU
aMMOHUSI. 27—28. [Tonyuenue | 6e30MaCHOCTH.
ruapokcuna meau(Il) u ero pasnoxenue | Habriooams 51 OnUCHIBaAMb
peakuu € y4acTHEeM KHUCIOT C
MOMOIIIBI0  PYCCKOTO  (POJIHOTO)
A3BIKA U S3bIKA XUMHH
11 XUMHYECKHE OO0mmue XUMHYECKUE CBOMCTBA CPEeIHUX | Xapakmepuzosamby obmime
CBOMCTBA COJIEH KaK COJICH: B3aUMOJICUCTBUE C KUCTIOTaMU, | XMMHUYECKHE CBOMCTBA COJEH C
3IEKTPOJIUTOB 1IeJI04aMu, COJISIMA U METaJUIaMH. MTO3ULINIA TEOPHUH
BiaumopeicTBue KUCIBIX collel co INEKTPOIUTUYECKOM
IEI0YaMHU. JTUCCOIUAIIUH.
JlaGopaTopHbie ONBITHI. 29. | Cocmagnamo MOJIEKYJISIPHBIE,
B3anmoneiicteue KapOOHATOB C | MOJIHBIE M COKPAIIEHHBIE HOHHBIC




KHCJIOTAMH. 30. [lonyuenune
THAPOKCU]IA xeneza(lll). 31.
B3aumoneiicTBre jxene3a ¢ pacTBOPOM
cynbsara meau(1l)

YpaBHEHUSI pPEAKUUN C y4acTHUEM
COJICA.

Apeymenmuposams BO3MOKHOCTh
MPOTEKAHUSI PEAKLIHI C Y4aCTHEM

cojJeii Ha  OCHOBE IIpaBWIIa
beprome.

Ilposooumy OTIBITHI,
MOJATBEPXKIAIONINE  XUMUYECKHE

CBOIiCTBa cojel, ¢ COOIIOACHHEM
NPaBUJI TEXHUKN O€30MaCHOCTH.
Habnwooams u ONUCHIBAMD
pe€aKuuu C y4acTUEM  COJIeH
C MOMOUIBIO PYCCKOTO (POAHOIO)
SI3BIKA U 131K XUMHH

12

[TonsiTue o runponuse
coueit

I'mpponus KaK oOMeHHOe
B3aUMOJCICTBUE COJEM €  BOJOM.
I'maponus conu CUIBHOTO OCHOBaHUS U
cnaboit  kucnoTel. [waponus  comm
claboro  OCHOBaHMS M CHUJIbHOM
KMCJIOTBI. BOJOpOIHBIM  IOKa3aTelb
(pH).

JleMoHCTpanum. Onpenenenue
XapakTepa cpefibl B PaCTBOPAX COJEH

Yemanasnusamo 3aBUCUMOCTh
MEXJly  COCTaBOM  COJM |
XapakTepoM e€ THAPOoIu3a.
Ananuzuposams cpeny pactBopa
COJIM C TIOMOIIbIO HHAUKATOPOB.
Ilpocnosuposams THN TUAPOIU3A
COJIJM Ha OCHOBE aHaimu3a eé

bopmybl

13

IIpakmuueckasn
paboma 1. Pemenue
AKCIIEPUMEHTAIIBHBIX
3a1a4 o TeMe
«INEKTPOIUTUYECKAS
U CCOLIAIUS»

CBOICTBa KHCJIOT, OCHOBAHMI, OKCHIOB
U colei B CBETC  TEOpPHUH
AIEKTPOIUTUUECKON JIACCOIAAIIN
U TpeACTaBICHUH 00 OKHUCIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMIX

Ymemo oOpararbcs c
nabopaTtopHbIM  000pyAOBaHUEM
U HarpeBaTeIbHBIMUA TpHOOpaAMU
B COOTBETCTBUH C IPaBHIAMH
TEXHUKH 0€30I1aCHOCTH.
Habnwooams
JJIEKTPOJIUTOB.
Hab6nwooams u
peaxkuu c ydacTuem
AJNEKTPOJIUTOB  C  IOMOIIBIO
€CTECTBEHHOI0  (PYCCKOTO  WJIU

CBOMCTBA

onuceledniob




POZIHOTO) sA3BIKA U SA3bIKA XUMUH.
@Dopmynuposamb  BBIBOJBI IO
pe3yibpTaTamMm IIPOBEAEHHOTO
IKCIIEPUMEHTA

14

O606H.I€HI/IG 1 CUCTCMAaTHU3alusa 3HAHHUH 110 TeMe « XMMHUYECKHE pE€aKuu B paCTBOpPAX IJICKTPOJIUTOB»

15

Konmponvnas paboma 1 1o TeMe «XUMUYECKUE PEAKLUU B pACTBOPAX IEKTPOIUTOBY

HemeTanubl 1 UX coequHeHud (25 4)

16

OO6mas
XapaKTePUCTHKA
HEMETAJUIOB

CtpoeHue aTroMOB HEMETAUIOB U UX
MIOJIOKCHHE B MEPHOJAUYCCKON CHCTEME.
Psin ANEKTPOOTPHUIIATESITLHOCTH.
Kpucrammmueckue pPEemETKH
HEMETAIZIOB — TIPOCTBIX BEIICCTB.
®dusnueckue CBOWCTBA HEMETAJUIOB.
Oo6mue XUMUYECKUE CBOICTBA
HEMETAJLJIOB: OKHCJIUTEIIbHBIC u
BOCCTaHOBUTEIIHHBIC.
JdeMoHcTpanum.
HEMETAJIJIOB.
KPUCTAJUTNICCKUX pemeToK
HEMETAJIJIOB: ATOMHBIC u
MoJIeKyJIsipHbIe. O30HATOP U MPUHIIUTIBI
ero paborel. l'opeHume  mpocThHIX
BEIIECTB —  HEMETAUIOB:  CEpBHl,
docdopa, TPEeBECHOTO YIIIsI

Komnexknus
Monenu

ObvsicHame, 4qTo
HEMETaJUIbL.
Xapaxmepuzoeamv XUMHUYECKUC
JJIEeMEHTBl — HEeMeTaUlbl U
CTpOCHHUE, busnueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX
BEIICCTB — HEMETAJLIOB.
ObvsacHams 3aBHCHUMOCTh
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJBHBIX CBOICTB
(w1 mpeockazviéams CBOMCTBA)
JJIEMEHTOB-HEMETAJUIOB  OT  HX
MOJIOKCHUST B MEPHOTUYCCKOMN
CUCTEME XMMHYECKUX AJIEMEHTOB
. . Menneneena.
Yemanaenueamsn MPUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXIY
CTPOCHHEM aToMa, XUMHYECKOH
CBSI3bI0, THIIOM KPUCTAJLTHYCCKON
peméTku  HeMeTalyla H  €ro
COCAMHEHWH W  (DU3HYECKUMH
CBOMCTBaMM JAaHHOTO HeMeTaia
U €r0 COCAMHEHUM.

Jokazvieamb ~ OTHOCUTEIHHOCTH
MOHSITHHA «METAJUD ¥ «HEMETAILI»

TaKo€
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Oo6mias
XapaKTEePUCTHKA
anemeHToB VIIA-
TPYIIIbl — TaJOT€HOB

FaJIOFGHBI, CTpOGHI/Ie UX aToMOB H
MOJ'IeKy.H. q)I/ISI/I‘-IeCKI/Ie U XUMHUYCCKUC
CBOIMCTBa TaJIOTCHOB. 3aKOHOMEPHOCTH
N3MCHCHUS CBOI>'ICTB TaJIOTCHOB B
3aBHCHUMOCTH OT HMX TMOJOXKEHHI B
nepuoanyueckon cucreme. Haxoxnenue
raJloreHOB B MPUPOJIE U UX MOJIYyUYCHHE.
buonornueckoe 3HAUYCHHE u
MIPUMEHEHHE TaJIOTCHOB.
demoncTpauuu. OOpa3ipl rajaoreHOB
— MPOCTHIX BellecTB. B3auMmopaeicTaue
rajJlorcHoB ¢ MeTajjlaMu. BeITecHEHHE
XJIOpoM Opoma WJIM MOJIa U3 PacTBOPOB
uX COJeH

Xapaxkmepuzosams CTpOCHHUE,
dusnyeckue M XUMHYECKHUE
CBOIiCTBa, MOJTy4YeHUe u
NPUMCHCHHUE TaJIOTEHOB B TUIAHE
obiero, 0COOEHHOT O u
€IUHUYHOIO.

Yemanaenusamo MPUYUHHO-
CIICICTBEHHBIC  CBSI3U  MEXIY
CTPOCHHEM aToOMa, XUMHYECKOH
CBSI3bI0, THIIOM KPUCTAJLTHYCCKON
peméTku y  TallOTeHOB U
GUBHYECKUMU H  XUMHUYCCKUMHU
CBOICTBAMH 3THX BEIIECTB

18

CoenquHeHUs
rajJJoreHoB

["anorenoBo10poIbI u
COOTBCTCTBYIOIIHE UM KHUCJIOTHI:
MJIaBUKOBAs, COJIsiHAS,
OpOMOBOJOPOJHAS, HOIOBOAOPOIHAS.
lanorenuasl. KauecTBeHHBIE peakuuu
Ha TaJIOrCHUA-UOHBI. HpI/IMeHeHI/Ie
COEJIMHEHUI TaJIOT€HOB.
JdemoHcTpaums. Komnekuus
MPUPOIHBIX COETUHEHUI XI0pa.
JlaGopaTopHblii onbIT. 32.
Pacrio3naBanue rajoreHu1-uOHOB

Xapaxkmepuzosamw c
HCIIOJIb30BaHHEM pyccKoro
(pomHOTO) sA3BIKA U SI3BIKA XUMUHU
COCTaB, duznyeckue "
XAMHUYECKHE CBOMCTBA,
MOJTy4eHHUE u MIPUMCHCHUE
COeIMHEHHH TajJ0reHOB.
Ha3zvieamo COCIMHCHHUS
rajioreHoB  mno  ¢opMmyine u
cocmasnsimb  (HOPMYIIBI TIO WX
Ha3BaHMIO.

Yemanasnusamo MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY
XAMHYECKOH CBSI3bI0 M THUIIOM
KPUCTAJUTMYECKOM  pPEHIECTKH B
COCAUHEHMSIX rajoreHoB u
GUBHMYECKUMA M XUMHUYECKHUMH
CBOMCTBaMH JTHX BCIIICCTB.
Ilposooumpy, Habroo0ams u
ONUCHIBAMD XUMHYCCKHI




OKCIIEPUMEHT IO PACTIO3HABAHHIO
rajloreHUI-NOHOB c
COOJIIOZICHMEM TMPaBUJI TEXHUKHU
0€30I1aCHOCTH.

Boinonnsame pacu€Thl o
XUMHYECKUM bopmynam u
YpaBHEHHSM peaxiuii,

IMPOTCKAOIIUX C
COGI[I/IHGHI/Iﬁ I'aJIOTCHOB

y4acTHEM

19 Ilpaxmuueckas ConsiHast ~ KMCIIOTa  KaK  CHUJIBHBIA | Ywems oOparuarbcs c
paboma 2. I3ydeHue | 3NeKTpoNUT.  TUnMyHble — peakuuu | JJaOOpaTOpHBIM 000pYyIOBAaHUEM U
CBOMCTB COJISTHOU KHCIIOT, XapaKTepHbIe [UIsl COJISSHOM | HarpeBaTeIbHBIMU IMPUOOpPaMU B
KHUCJIOTBI KHUCJIOTBI: B3auMo/leiicTBHE C | COOTBETCTBUM €  IpaBWIaMHU

MeTaJuIaMH, OCHOBHBIMH U | TEXHUKH 0€301acHOCTH.

aM(pOTEPHBIMU okcunamu, | Habarwoams CBOMCTBa

OCHOBAaHUSAMU u aM(OTEPHBIMHU | AJIEKTPOIHUTOB M TMPOUCXOSIINX C

THJIPOKCUIaMH, colsiMU. KauecTBeHHas | HUMM SIBJICHUH.

peaxiust Ha XJIOPHUI-HOH Habnwoams  m  onucvieams
peakuun c y4acTHEeM
AJIEKTPOJIMTOB € IIOMOIIbIO
pycckoro (pogHOro) si3blka H
SI3bIKAa XUMUH.
Dopmynruposamb  BBIBOABL  TI0
pe3yiibTatam MPOBEAEHHOTO
9KCHEPUMEHTA

20 Oomas OOmiast  XapakTepUCTHKAa DJIEMEHTOB | /[asamb OOIIYIO XapaKTEPHCTUKY
XapaKTepUCTHKA VIA-rpynnel. Cepa B mpupoge M e€ | aTomMaM, NPOCThIM BeLIeCTBaM U
anemeHToB VIA- IIOJIy4EHUE. AJJIOTPONIHBIE | COEIMHEHHUSIM  XaJIbKOI'€HOB B
IpyIIb — MOIUGUKAIMM Cepbl M MX CBOMCTBA. | 3aBUCUMOCTH OT UX IOJIOKEHHS B

xanbKoreHoB. Cepa

XUMHYECKUE CBOWCTBA CEpbl H €€
IIPUMEHEHUE.

JemoncTpaumnu. Bzaumopericreue
cepbl ¢ MeTauiamMu. ['opeHue cepsl B

KHCIIOpOJIe

IIEPUOIUYECKON CUCTEME.

Xapaxmepuzosamo CTPOEHHUE,
aoTponuio,  pusmueckue - H
XHUMUYECKHUE CBOICTBA,

MMOJY4YCHUC U IPUMCHCHHEC CCPEI.




Yemanasenueamo MIPUYHUHHO-
CIEACTBEHHBIE  CBA3U  MEKIY
CTPOCHHEM aTOMa, XUMHUYECKOH
CBSI3bI0, TUIIOM KPHCTAJUIMYECKON
PEMIETKHU cephl U €€ PU3HICCKUMU
Y XUMHYECKHMH CBOMCTBAMHU.

Boinonnsame pacu€Thl o
XUMHYECKUM bopmymnam u
YpaBHEHHIM peaxiuid,

MIPOTEKAIOIIUX C YYaCTHEM CEPBHI.
Ilposooump, Habroams u
ONUCHIBAMD XUMHYECKHUH
SKCIIEPUMEHT IO TOPEHUIO CEpPbl
Ha BO3JyX€ M B KHUCJIOpPOJAE C
COOJIIOJICHHMEM TIPaBUJI  TEXHHKH
0€3011aCHOCTH
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CepoBojiopon u
CyIbGUIBI

CepoBOJIOPOJ: CTPOECHUE MOJIEKYIHI,
¢u3nveckne M XMMHUYECKHE CBOWCTBA,
HOJIy4eHHe U 3Ha4yeHue.
CepoBonopoanas kuciora. Cynbhuabt
U UX 3HaueHue. JIroMMHOOPBHI.
JdemoHcTpanmnm. Komnexuus
cynbpuuueix  pya.  KauecrBennas
peakuus Ha cyIb(UI-uOH

Xapaxmepuzosamp c
UCIIOJIb30BaHNUEM PYCCKOTO
(pomHOTO) sA3BIKA U SI3BIKA XUMUHU
COCTaB, duznyeckue "
XUMHUYECKHE CBOICTBA,
MOJTy4eHUE u MIPUMCHCHUE
COCIMHEHUN cepbl B CTENEHU
OKHCJIEHUS —2.

Ha3zvieams coenuHeHUs cepbl B
CTENEHW  OKHCIEHUS —2  TIO
dbopmyre u coCmaeisimo
(GOpMYyIIBI 110 X HA3BAHHIO.
Cocmasnsimes MOIEKYISIPHBIE U
WOHHBIC  YpaBHCHHUS  PEaKIIHi,
XapaKTepU3yIOIINe XUMHYECKHE
CBOMCTBA COCIMHEHUN CEpPbl B
CTETICHH OKUCITICHUS —2.

Onucvieamsw IpOoICCChI




OKHUCIICHUSI-BOCCTAHOBJICHUS,
onpeoensimo OKHUCITUTEIb u
BOCCTAHOBUTEIb U COCMABIAMDb
AJIEKTPOHHBIN OajaHC B peaKLMsIX
C y4YacTHeM Cepbl B CTEIEHU
OKHUCTIEHUS —2.

Yemanaenusamo MPUYUHHO-
CICICTBEHHBIE  CBSI3U  MEXIY
XUMUYECKOM CBSA3BIO U THUIIOM
KPUCTAJUIMYECKOW  pEETKH B
COEIMHEHUSX cepbl u
GUBHYECKUMU H  XUMHUYCCKUMHU
CBOMCTBAaMHM 3THUX COCJIMHEHUM

22

Kucnoponusie
COEZIMHEHUS Cepbl

Oxkcun cepoi(IV), cepHucrass KHCIOTa,
cynabhutel. KauecTBeHHast peakuus Ha
Cyb(UT-NOH.

Oxcun cepol(VI), cepHas kwucinora,
Cynbdarsbl. Kpucrammoruaparsr.
KauecTBennas peakius Ha cyibdar-
HOH.

JleMoHCTpaluM. Ob6ecuBeurBaHue
OKpallleHHBIX  TKaHEH W  IIBETOB
CEPHUCTHIM ra3oM.

B3anMozeincTere KOHIEHTPUPOBAHHOM
CepHOit KHUCIIOTHI c MeJIbIO.
OOyrnuBaHue OPraHUYECKHUX BEIIECTB
KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTOA.
JlabopaTopHblii ONBIT. 34,
KauecTBeHnnsle peakuuu Ha cyibdart-
HOHBI

3anucvieams (HOpMyIBl OKCHIIOB
CEpbI, HA3bIBAMb WX, ONUCHIBAMb
CBOWCTBA HAa OCHOBE 3HAHUU O
KHUCIIOTHBIX OKCHAX.
Xapaxmepuzosamo c
UCIOJIb30BaHUEM PYCCKOTO
(pomHOTO) s3BIKA U SI3BIKA XUMUU
COCTaB, buznyeckue u
XMMHYECKHE CBOMCTBA CEpPHOM
KHUCJIOTHI KaK 3JIEKTPOJIUTA.
Cocmaeénams MOJNEKYJSIPHBIE U
MOHHBIE YpPaBHEHHUS  peaKIUid,
XapaKTEePU3YIOIIUX XHUMHUYECKHE
CBOMCTBA CEPHOU KUCIIOTBHI.
Pacnosznaéams cynbhaT-noHbL.
Xapaxmepuzosamp c
MCIIOJIb30BaHUEM pyccKOro
(pomHOTO) s3BIKA U SI3BIKA XUMUHU
CBOMCTBA  KOHIICHTPUPOBAaHHOU
CEPHOI KUCIOTHI KaK OKHCITUTEIIS.
Cocmasnsame ypaBHEHUS




OKHCIIUTCIBHO-

BOCCTAHOBUTEIBHBIX peakiuit
METOJIOM 3JIEKTPOHHOTO OanaHca.
Buvinoanameo pacuérhl o
XUMUYECKUM dbopmynam u
YPaBHEHUSAM peakuuid,
MPOTEKAIOLIUX c y4acTHEM
CEpPHOM KHUCIIOTBHI.

Habnwooams u ONUCHIBAMD

XUMHYECKHH SKCIICPUMCHT

23 Ilpaxmuueckas CepHasg  Kucinota  Kak  CWIbHBIA | Ymems oOpatarscs c
paboma 3. 3ydenue | aMeKTponuT.  TUNHWYHBIE — peakuuu | JIAOOPaTOPHBIM 000pPYIOBAHHEM U
CBOMCTB CEpHOI KHCJIOT, XapaKTepHbIE JUIS | HarpeBaTeIbHBIMU MPUOOpPAMU B
KHCIIOTbI pa30aBIeHHOMN cepHOI KHMCJIOTBI: | COOTBETCTBUM  C  IIpaBHJIaMU

B3aUMO/ICIICTBUE c MeTallJIaMH, | TEXHUKU O€30MaCHOCTH.
OCHOBHBIMH U amdorepusiMu | Habniooams CBOICTBa
OKCHJaMH, OCHOBaHUSIMU U | BJIEKTPOJIUTOB U MPOUCXOMSIIUX C
aM(pOTEePHBIMU THIIPOKCHJIAMH, COJISIMH. | HUIMU SIBJICHHH.
KauecTBennas peakuuss Ha cynbdat- | Habrnooams u ONUCHIBAMb
HOH peakuuu c ydacTuem
3JIEKTPOJIUTOB c MIOMOILIBIO
€CTECTBEHHOI'0  (pycCKOro Wiu
POJIHOTO) S3bIKA U SI3bIKA XUMUU.
Dopmynuposamb  BBIBOJBI 10
pe3ynbTaTam MIPOBEAEHHOTO
IKCIEPUMEHTA
24 Obmas OOmiass xapakTepucTUKa JJIEMEHTOB | [asamb OOIIYI0 XapaKTEPUCTUKY
XapaKTEPUCTHKA VA-rpynmnsl. A30T, CTpOEHME aTOMa M | aTOMaM, IMPOCTHIM BELIECTBAM U
XUMHUYECKUX MOJIEKYJIbl  a30Ta. Du3MUecKue U | COEIMHEHUSIM JJIEeMEHTOB VA-
a5eMeHTOB VA- XUMUYECKUE CBOMCTBA W NPUMEHEHHUE | TPYNIbI B 3aBUCUMOCTH OT HX
rpynmsl. A30T azota. A30T B IpPUPOAE U €ro | HOJIOKEHUS B MEPUOIUYECKOM
OHMOJIOTUYeCKast POJTb. CUCTEME.
Hemoncrpanun. /(uarpamma «CocrtaB | Xapakmepuzosams c
BO31yxa». BupeodparMeHThI M CIIAW/IbI | HCIIOJIH30BAHHEM PYCCKOro




«[Itnabu 6azapen»

(pomHOTO) s3BIKA U SI3BIKA XUMUU
CTpOCHHUE, busnueckue u
XUMHYECKHUE CBOWCTBA,
MOJTyYeHUE ¥ IPUMEHEHHE a30Ta.

Has3zvieams coenquHeHUs a30Ta 10

dopmye u cocmasnsams
dbopMyIIbI 10 MX HA3BAHHUIO.
Yemanasnusamo MIPUYUHHO-

CIIEICTBEHHBIE  CBSI3U  MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIBI,
BUJIOM XHUMHYECKOU CBS3H, TUIIOM
KPUCTAJUIMYECKOW PEIIETKH a30Ta
U ero bu3nueckuMu u
XUMHUYECKUMH CBOMCTBAMH.

Boinonnsame pacu€Thl o
XUMHYECKUM bopmynam u
YpaBHEHUSAM peakuuii,
IPOTEKAIOLIUX C YYACTHEM a30Ta
25 Ammuak. Conu AMMMak, CTpoeHHE MOJeKylbl U | Xapakmepuzosamv c
aMMOHHS ¢dusnueckne CBOMCTBAa. AMMMayHas | UCMOJE30BAHUEM pycckoro
BOJA, HaIIATBIPHBIA CHOUPT, TUIpAT | (POJHOTO) SI3bIKA U S3bIKA XHUMHHU
aMMHaKxa. JIOHOpHO-aKIENTOPHBIN | COCTaB, CTPOCHHUE  MOJIEKYJIbL,
MeXaHu3M OOpa3oBaHHs CBSI3M B | QU3WYECKUE U XUMHYECKHE
KaTHOHE aMMOHHS. | CBOMCTBA, HOJTy4yeHUe u
BoccranoBurenbHbie CBOMCTBAa | IPUMEHEHUE aMMHAKA.
aMMHaKxa. Hazvieams conu aMMOHUSL 110

Conmu aMMOHMS M HX IIPUMEHEHHE.
KauecTBennas pCaKknusd Ha KaTHOH
aMMOHHMSL.

JdemMoHcTpanuu. [Tonyuenue,
coOupaHue M pacro3HaBaHUE aMMHUAKa.
Pasnoxenne nuxpomara aMMOHHUS.
JlabGopaTopHbIii OINBIT. 36.
KauecTBennas pCaKiusg Ha KaTHOH

dbopmynam u coCmaeisime
(bOpPMYIIBI 110 MX HA3BAHHSIM.
3anucvieams  MOJNEKYJSIPHBIE U
WOHHBIC YpPaBHEHMsI  PEAKIUH,
XapaKTePU3YIOIINX XHUMHUYECKUE
CBOMCTBA aMMHaKa M  coJjei
aMMOHHUSI.

Cocmasnsame ypaBHEHUS




AMMOHU A

OKHUCJIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKUuil ¢
Y4acTHEM aMMHaKa C IOMOUIbIO
METO/1a 3JIEKTPOHHOT 0 OajaHca.
Yemanaenusamo MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXAY
BUJIOM XMMUUYECKOU CBSA3H, TUIIOM
KPUCTAJUIMYECKOW  pEETKH B
aMMHaKe M COJISIX aMMOHHUS U
GUBHYECKUMU H  XUMHUYCCKUMHU
CBOMCTBAMM 3THUX BEILLIECTB.
Ilposooumy, Habawoams W
onucwvleamy XUMUYECKUN
HKCIEPUMEHT IO paclo3HaBaHUIO
MOHOB aMMOHUSI C COOJIIO/IEHUE
NPaBUJI TEXHUKN OE€30MaCHOCTH.

Boinonnsame pacu€Thl o
XUMHYECKUM bopmymnam u
YpaBHEHUSIM peaxuui,
OPOTEKAOIIUX  C  Yy4acTHEM

aMMuaKa
26 Ilpakmuueckasn [Tonyuenue, cobupanue u | Ilonyuameo, cobupams u
paboma 4. pacrmo3HaBaHue ammuaka. W3ydeHue | pacnosnasamo aMMHaK.
[Tomy4yeHnne aMMHuaka | paCTBOPUMOCTH amMMHaka B Boje U | Obpawamuvca ¢ 1ab0paTOPHBIM
U U3y4CHHUE ero XapaKkTepUCTHKAa OCHOBHBIX CBOWMCTB | 000pYJOBaHHEM u
CBOWCTB ruapara  aMMuaka.  KauecTBeHHas | HarpeBaTeNbHBIMH MpHOOpaMH B

pCaKlug Ha KaTUOH aMMOHU

COOTBETCTBUM  C  IpaBHIIaMHU
TEXHUKHU 0€30I1aCHOCTH.

Habnwooams u ONUCHIBAMDb
XUMHUYECKHA  DKCIIEPUMEHT ¢
MOMOIIBIO PYCCKOTO (POAHOrO)
SI3BIKA U S3BIKA XUMUH.

Dopmynuposams  BBIBOABL  TI0
pe3yabTaram MPOBEIAEHHOTO




IKCIIEPUMEHTA.
Compyonuuams B  TIpoOIIECCE
y4eOHOTO B3aMMOJICHUCTBUS IPH
paboTte B rpymmax

27—28

Kucnopoausie
COEIMHEHUS a30Ta

Oxcuael a3ora: HecojeoOpasyolnue u
KHUCJIOTHBIC.

A3zoTHCTass  KUCIOTa H
A30THasT KHCJIOTA,
cBoiicTtBa. Hutpartsl.
JdemoHcTpanmm. Bzaumopeiictere
KOHLICHTPUPOBAHHON a30THOM KHUCJIOTHI
¢ Menpto. ['openue uépHOro mopoxa.
Pa3znoxxenune HuTpara Kajaus U TOpeHUE
JIPEBECHOTO YTOJIbKA B HEM.
JlabGopaTopHbIii OINBIT. 37.
XuMHUYECKHE CBOMCTBA a30THOM
KHUCJIOTBI KaK 3JIE€KTPOJIUTA

HUTPUTBHL.
€€ TONy4YeHHE U

Xapaxmepuzosamuv c
UCIIOJIb30BaHUEM pyccKoro
(pomHOTO) sA3BIKA U SI3BIKA XUMUHU
COCTaB, duznyeckue "
XUMHUYECKHE CBOICTBA,
MOJTy4eHUE u MIPUMCHCHUE
OKCHJIOB a30Ta.

Cocmasnsime MOIIGKYISIDHBIE U
MOHHBIE YpPaBHEHHUS  peaKIuid,
XapaKTePU3YIONINX XHUMHYECKUC
CBOICTBa OKCHJIOB a30Ta.
Yemanasnusamo MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY
BUJIOM XUMHUYECKOU CBSI3H, THIIOM
KPUCTAIIIMYECKON  pemérku B
OKCHIax azoTa u 170:¢
buU3MYECKUMU U XUMHUYECKUMU
CBOWCTBaMH.

Xapaxmepuzosamp c
UCIIOJIb30BaHNUEM pyccKoro
(pomHOTO) s3BIKA U SI3BIKA XUMHUHU
COCTaB, duznyeckue "
XUMUYECKUE CBOMCTBA a30THOM
KHCIIOTBI KaK JJEKTPOJuTa U €€
PUMEHEHUE.

3anucvleams  MOJIEKYISIDHbIE U




WOHHBIC  YpPaBHEHMSI  PEAKIUH,
XapaKTEePU3YIOIUE XHUMHUYECKUE
CBOMCTBA a30THOH KHCJIOTHI Kak

JIEKTPOJINTA.
Ilposooump, Habroams u
ONnuUCvIBaAM»s XUMHUYECKUU

SKCIIEPUMEHT, XapaKTepPHU3YIOIIHi
CBOMCTBA a30THOM KHUCJIOTHI Kak
9JICKTPOJIUTA, C COOIOJCHUEM
NPaBUJI TEXHUKN O€30MaCHOCTH.
Xapaxmepuzosamsb a30THYIO
KHCIIOTY KaK OKUCITHTEITb.

Cocmasnamo YpaBHEHUSA
OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  peakiuil,

XapaKTEePU3YIOIIUX XHUMHUYECKHE
CBOMCTBA a30THOM KHCJIOTHI Kak
OKHCJIATEIIS, C IIOMOIIBI0 METOAA
3JICKTPOHHOTO OajaHca.
Ilposooumy, Habawoams W
ONUCHIBAMDb XUMHYECKHI
AKCIIEPUMEHT, XapaKTEPU3YIOUTUI
CBOMCTBA a30THOM KHCJIOTHI Kak
OKHUCIIATENS, C COOIIOAECHUEM
MpaBUJI TEXHUKH 0€30MaCHOCTH
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docdop u ero
COCTMHCHUS

dochop, CTpOCHHE aToMa u
aworporust.  Pochunpl. Dochun.
Oxcun  dochopa(V) u  dochophuas
kuciora. Docdarsl.

Jemonctpauuu. OOGpa3ubl TPUPOIHBIX
COCTMHCHU I dbocdopa. I'openue
dbocdopa Ha BO3IyXe M B KHUCIOPOJC.
[lonyuenue  Oemoro  ¢docdopa u
HCIBITAHUE €TI0 CBOMCTB.

Xapaxkmepuzosamuo c
UCIIOJIb30BaHUEM pyccKoro
(pomHOTO) s3BIKA U SI3BIKA XUMUU
CTpOEHHUE, AIJIOTPOIIHIO,
(1)I/I3I/I‘~I€CKI/IG n XUMHWYCCKHUC
CBOICTBA, HOJTyYeHHE u
npuMeHenue docdopa.

CaMOCTOSTEIBHO onucweleams
cBorictBa okcuaa docdopa(V)




JlabopaTopHblii ONBIT. 38.
KauecTBennas peakuust Ha hocdaT-HOH

KaKk  KHCIIOTHOTO  OKCHIa H
cBoiicTBa PochopHOI KUCITOTHI.

Unnrocmpuposamu CBOICTBA
OKCHIa docdopa(V) "
dbocdopHoi KHCJIOTHI

YpaBHEHUSMH COOTBETCTBYIOIIUX
peaKIui.

Ilposooumy, Habawoams W
OonucvLI8amMs XUMHYECKUMN
OKCIIEPUMEHT C  COOJIIOJICHUEM

HPaBUJI TEXHUKU OE30ITaCHOCTH.
Pacnosznasams hocdar-moHsl
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OOmas
XapaKTEePUCTHKA
anemeHToB IVA-
IpyHIbL. YTIepos

OOmiass xapakTepuCTHKa 3JIEMEHTOB
IVA-rpynmel: 0COOCHHOCTH CTPOCHHS
aTOMOB, MIPOCTBIX BEILECTB u
COCAMHEHU B  3aBUCUMOCTH  OT
MOJIOKEHUS 3JIEMEHTOB B
[IEPUOJMYECKON CHUCTEME.  YTIIEPOL.
Kpyrosopor yrnepoga B mnpupoje.
AnnotpornHele  MoaM(pUKanuU: anMas,
rpadut. AmopdHBIi yriepoxa: caxa,
JPEBECHBIM YTOJIb. AncopOuusi.
XUMHYECKHE  CBOMCTBAa  yriaepoja.
Kokcoxumuueckoe npousBoJICTBO U €T0
npoaykius. KapOumsl.
JdemoHcTpanmm. Komnexuus
«O0pa3ipl NPUPOIHBIX  COCAMHEHUIA
yraepoaa». [Toprper H. /I. 3enunckoro.
[lornomnienne akTUBUPOBAHHBIM YIJIEM
pacTBOPEHHBIX BEIIECTB MJIM Ta30B.
YceTpoiicTBO MpOTHBOTa3a

Jasams 0OIIYIO0 XapaKTEPUCTHKY
aroMaM, MPOCThIM BELIECTBAM U
coequHeHusIM dieMeHToB IV A-
rpynmnbsl B 3aBUCHUMOCTH OT HX

MOJIOKEHUSI B MEPHOJUYECKON
CUCTEME.

Xapaxmepuzosamyp c
UCIIOJIb30BaHNUEM pyccKoro
(pomHOTO) s3BIKA U SI3BIKA XUMHUHU
CTpOCHHE, AJUTOTPOTIHIO,
busznueckue U XUMHYECKHUE
CBOMCTBA, IOJIy4CHUE u
MpPUMEHEHHE amopHoro
yriaepoaa.

Cpasnusamo CTpOCHUE u
CBOWCTBA anMasa U rpadura.
Onucvleams OKHCIIUTEIBHO-
BOCCTaHOBUTEJIHHBIE CBOWCTBA
yriaepoaa.

Ilposooumy, Habawoams W
onucwvleamy XUMUYECKUN
OKCIIEPUMEHT C  COOJIFOACHUEM




IPABIJI TEXHUKH 0€30TIaCHOCTH
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Kucnoponusie
COEIMHEHUS yriepoja

Oxkcun yraepoaa(ll): CTpPOCHHUE
MOJICKYJIBI, TIOJYYCHHE | CBOICTBA.
Oxkcun yraepoaa(IV): CTpPOCHHUE

MOJIEKYJIbl, TIONyYeHUE U CBOWCTBA.
VYronbHast kuciora. Conu  yrojabHOU
KHCIIOTHI: KapOOHATHI u
rupokapOoHarel.  TexHudeckas |
nuUIieBas coja.

JlabopaTopublii onbIT. 39. [Tonyyenue
Y CBOMCTBA YTOJIbHON KHUCIOTHI

Xapaxkmepuzosamuo c
HCII0JIb30BaHUEM pycCKOro
(pomHOTO) s3BIKA U SI3BIKA XUMUU
COCTaB, buznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE u MIPUMEHEHUE
OKCHJIOB YIJIEpOJa.

Yemanaenusamo MMPUYUHHO-
CICICTBEHHBIE  CBS3U  MEXIY
BUJIOM XUMUYECKOH CBSI3M U
TUIIOM KPHUCTAJUIMYECKON
pelmIETKN B OKCUJAX yriepojia u
X QU3NICCKUMU U XUMUUYECKUMHU

CBOWCTBaMH, a TaKKe
IPUMEHEHHEM.

Cobnrooams  TpaBWIIa TEXHUKH
0e30macHOCTH npu
UCIIOJIb30BaHUU MICYHOTO
OTOTUICHHUSL.

Oka3vleams NEPBYIO IOMOIIb TPU
OTpaBJIEHUH YTapHbIM I'a30M.

Xapaxmepuzosamyp c
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO) sA3BIKA U SI3BIKA XUMHUHU
COCTaB, duznyeckue "
XUMHUYECKHE CBOICTBA,
MOJTyYCHHE u pUMEHEHHE
YTOJBHOM KHCIOTBI U €€ coJel
(xapOoHnatoB u
TUAPOKApOOHATOB).

Hnniocmpuposams  3aBUCHMOCTD
CBONCTB coJeit YTOJIbHOM

KHUCJIOTBI OT UX COCTaBaA.




Habawoams W
OnuUCHLIBAMb XUMHYECKHUMN
JKCIIEPUMEHT C  COOJIOJICHUEM
NPaBUJI TEXHUKN OE€30MaCHOCTH.
Pacnosnasamp xapOOHAT-HOH.
Buinoanameo pacuérhl o
XUMUYECKUM dbopmynam u
YPaBHEHUSAM peakuuid,
MPOTEKAIOLIUX c y4acTHEM
COCAMHEHHH Yriepoia

Ilposooumy,
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Ipaxkmuueckas
paboma 5.
[Tonyuenue
YIJIEKUCIIOrO Tra3a |
M3Yy4YEHUE €ro CBOMCTB

[Tomyuenue, coOupanue u
pacro3HaBaHWE  YIJICKUCIOTO — Tasa.
W3ydeHnne pacTBOPUMOCTH YTIEKHUCIOTO
raza B BOJE U  XapaKTEPHUCTHUKA
KHUCJIOTHBIX CBOWCTB YTOJIBHOU
KucIoThl. KadecTBeHHass peakuus Ha
KapOOHaT- U THUAPOKAPOOHAT-HOHBI

Tonyyameo, cobupams u
pacno3naseams YrIIEKUCIBIA Tas3.
Obpawamvcsas ¢  1a6OPATOPHBIM
000pyI0BaHUEM u
HarpeBaTebHBIMH TTPHOOpaMH B
COOTBETCTBUM  C  IpaBHJIAMHU
TEXHUKU 0€30IIaCHOCTH.
Habnooams u OnuUCHIBAMDb
XUMHYECKHH  DKCICPUMEHT  C
MOMOIIIbI0  PYCCKOTO  (POJIHOTO)
SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams  BBIBOIBI 10
pe3yibTaTam IPOBEIEHHOTO
IKCIIEPUMEHTA.

Compyonuuams B TIpOLECCE
y4eOHOro B3aUMOJICHCTBUS IIPU
pabote B rpymnmnax
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YrieBogopoasl

Opranuueckass XUMus. YTJIEBOJOPOIbI.
MeraH, 3TaH U MponaH Kak npeaeabHbIe
(HaCBIILIEHHBIE) YTIEBOIOPOAbI. DTHUIICH
U aleTWIeH KaKk  HempeaelbHbIe
(HEHACBIIIIEHHBIC) YTJIEBOJOPOBL.
CTpyKTypHBIE (OPMYJIBI OPraHMYECKUX

Xapaxmepuzoeams 0COOEHHOCTH
COCTaBa U CBOMCTB OPraHUYECKHUX
COEIMHEHUM.

Paznuuamy MpeaeIbHbIC u
HENpeeIbHbIE YTIIEBOAOPO/IbI.
Ha3zvisamo U 3anucvleamo




BeulecTB. l'opeHue  yrieBoaopoiOB.
Peakuuun nermapupoBaHus npenesibHbIX
YIIE€BOIOPOIOB.

HdemoncTpaumu. Mojaenn  MOJIEKyI
MeTaHa, dTaHa, dTWJICHA U alleTUJICHA.
B3aumoneiictBue stmieHa ¢ OpoMHON
BOJOM W pacTBOpPOM IIepMaHTaHaTa
KaJlus

dopMysel  (MOJIGKYJISIDHBIE |

CTPYKTYpHBIE) BAKHEUIINX
NPEJICTaBUTEIICH YTIIEBOIOPOJIOB.

Habnrooamo 3a XOJIOM
XHMHYECKOIO IKCIIEPUMECHTA,

OIKCBIBATH €T0 W JENaTh BBHIBOJIBI
Ha OCHOBE HAOJII0/IEHUH.
Qukcuposambo pe3yiabTaThl
JKCHEpUMEHTa  C  IOMOUIbIO
pycckoro (pogHOTro) s3bIKa, a
TaKXe C IMOMOIIbI0 XUMHUYECKUX
dbopmyn U ypaBHEHUI

34 Kucnoponconepxa- Couptel.  OTUIOBBIA  cOnuUpT, €ro | Xapakmepuzoéams CIOUPTHI Kak
[IUEe OPraHUYECKUe MOJIy4CHHUE, IpUMEHEHNE U | KUCIIOPOJICOIEpIKALIIE
COCTMHEHUS ¢busnonoruueckKoe JeCTBHE. | OpraHU4YeCKHE COeTUHEHUS.

TpéxaTromHubIit CIIUPT rmuneput. | Knaccuguyuposames CIUAPTHL 110
VKCycHasi KUCIOTa Kak MPEACTABUTENb | YUCIY THAPOKCUIBHBIX TPYII B
KapOOHOBBIX KHUCIIOT. UX MOJIEKYyJax.
Jdemoncrpanun. OO6mue xumuueckue | Hazvieamo Ipe/icTaBUTeNeH
CBOMCTBA KUCJIOT HA MPUMEPE YKCYCHOM | OJTHO- M TPEXATOMHBIX CIIUPTOB U
kucnoThl. KadecTBeHHass peaklds Ha | 3alHCHIBATh UX (HOPMYIIBIL.
MHOT'0aTOMHBIE CITUPTHI Xapaxkmepuzoeamv KapOOHOBBIE
KHUCIIOThI Kak
KHCJIOPOJICOIEPIKALIIE
OpPraHHYECKHUE COSTUHEHUSI.

35 Kpemuuii u ero Kpemuuii, crtpoenue ero aroma u | Xapakmepuzosamo c

COEJIMHEHUS HaxoxJeHue B npupone. CBoICTBa | UCIOIB30BAHUEM pyccKoro

kpemuus. Cwmnuasl u cwiad. Okcua
kpemuus(IV). KpemuueBas kucinora u
e€ conu.

JdeMoHcTpanum.
«O0pa3ibl  MPUPOTHBIX  COCAMHCHHMA
KPEMHHUSD». Komnekius CTEKIIa,
KepaMUKH, IIEMCHTA U U3JICJIUNA U3 HUX.

Komnexnus

(pomHOTO) s3BIKA U SI3BIKA XUMUU
CTPOCHHE aTOMOB U KPHUCTAILIOB,
dusnueckue nu XUMHYECKHE
CBOMCTBA, MOJIy4eHHUE Hu
MIPUMEHEHUE KPEMHUS.
Yemanasnusamo
CIICACTBECHHEIC

IIpUYIUHHO-
CBsA3U MCXOY




JlabGopaTopHble ONbITHI. 40.
[Iponyckanue YrieKucioro raza 4epes
pacTBOp CHIIMKATa HATPHUs

CTpPOEHUEM aToma, BUJIOM
XUMUYECKON CBS3U,  THUIIOM
KPUCTAIITNYECKON peméTku

KpEeMHHA U Cro (1)I/I3I/I‘~I€CKI/IMI/I n
XHMHYECKHMH CBONCTBAMH.

Buinoanameo pacuérhl o
XUMUYECKUM dbopmynam u
YPaBHEHUSAM peakuuid,

OPOTEKAIIUX  C  ydyacTUEM
KPEMHHS U €70 COCIUHEHHM.
Xapaxmepuzosambo c
UCTIOJIb30BaHUEM PYCCKOTO
(pomHOTO) sA3BIKA U SI3bIKA XUMHUHU
COCTaB, duznyeckue "
XUMHUYECKHE CBOWCTBA,
MOJTyYCHHE u IpUMEHEHHE
COETMHEHUHN KPEMHUS.
Cpasnueams TUOKCUBI yTIepoa

H KPCMHUS.

Onucviéams BaXKHCHIIINE THIIBI
IMPpUPOAHBIX COCI[I/IHGHI/Iﬁ
KpECMHU KakKk OCHOBHOT'O

9JIeMEHTa JIUTOCHEPBI.

36 CunukaTtHas [IpousBoacTBo crekiia W LeMeHTa. | Xapakmepuzoeams CUIMKATHYIO
MIPOMBILIEHHOCTh [Iponyxkuus CUJIMKATHOM | IPOMBILIJIEHHOCTh U €€ OCHOBHYIO

IIPOMBIIIJIEHHOCTH: ONTUYECKOE | MPOAYKLHUIO.
BOJIOKHO, Kepamuka, (apdop, ¢asHc. | YVemanasrusamo ananoruu
OnTHyeckoe BOJIOKHO. MEX]ly pa3IMYHbIMU OTPaCIsIMU
JdemMoHcTpanum. Konnexkuust | cunMKaTHON NPOMBIIUIEHHOCTH
MPOIYKIIUHU CHJIMKaTHOM
MIPOMBIIITIEHHOCTH. BuaeodparMeHnTs! u
cnanael  «lIpou3BoaCTBO CTEKIa U
LIEMEHTA»

37 [Tonyuenue Hemerannel B npupone. ®pakimonnas | Onucvieams HAXOXKIECHUE




HEMCTAJIJIOB

MEperoHka O KUIKOTO  BO3JIyXa Kak
CTOCO0 TMOydeHUs] KUCIOopOoaa, a30Ta U
aproHa. [Tonyuenue docdopa,
KpEMHUS, XJIOpa, HOJAA. OJIEKTPOJIN3
pacTBOpOB.

JdemoHcTpanmu. Komnexkuus
«[Ipuponusie COC/IMHEeHHUS
HeMeTaiwioB»y.  BumeodparmeHTtsl  u
cnaiiipl  «@DpakMoHHAs — IEeperoHKa
KHJIKOTO BO3AyXa». BumeodparmMeHTsI
u cnaiael  «[lomydenune Bomopona,
KHCJIOpO/a " raJIOTeHOB

QJICKTPOJIUTHICCKHUM CII0cO00M»

HEMETAJUJIOB B IIPUPOJIE.

Xapaxmepuzoeamo

bpakuoHHYIO MIEPETOHKY
YKUJIKOTO BO3/IyXa KaK
COBOKYITHOCTb buznueckux
IIPOLIECCOB.

Apeymenmuposams ~ OTHECEHUE

IMponeCcCOB IMOJMYYCHHA AKTHBHBIX
HEMCTAJIOB K  OKHCIHUTCIIBHO-
BOCCTAHOBUTCIIBHBIM ITpOoHECCaM
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[Tonyuyenue
BayKHEHIITX
XUMHYECKHUX
COETUHEHUN
HEMETAIIJIOB

[lonmyyenue CepHOM KHUCIOTHI: CBIPBE,
XUMHU3M,  TEXHOJOTHYECKas  CXema,
METOJl KHISIIEro CJIOS, IPUHLIMIIBI
TeII000MeHa, MIPOTUBOTOKA u
uupkyssiuu. Oneym.

[IpounzBoacTBo aMMHaKa: CBIPBE,
XUMH3M, TEXHOJIOTHYECKas CXema.
JdemoncTpamun. Mojenu anmnapartoB
JUIS. TIPOM3BOJICTBA CEPHOM KHUCIIOTHI.
Mopnens xurstmiero ciod.  Mouens
KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmeHTsl u craiambl
«IIpon3BOACTBO  CEPHOM  KHUCIOTHD».
BuneodparmeHTsl u craiambl
«IIpousBoacTBo ammuakay. Kosneknus
«CpIpp€  mJI1  TOJyYEHHS  CEpPHOU
KHUCJIOTBD)

Xapaxmepuzoeams XUMH3M,
CBIpBE, anmnapaTrypy U HaydHble
IPUHLIMIIBI IPOU3BOICTBA CEPHOM
KHCIIOTBI.

Cpasnusamyo IIPOU3BOJICTBO
CEPHOH KHUCIIOTBI U NIPOU3BOJICTBO
aMMuaka
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O000111eHIE IO TEME
«HemeTtaiuisl 1 ux
COEIUHEHUDY

VYpok-ynpaxxHeHHe € HCI0JIb30BaHHEM
CaMOCTOSITENIbHOM paboThI o
BBIIIOJIHEHUIO [IPOBEPOYHBIX TECTOB,
3aaHUM U YIPaKHECHHI

1Iposooumsb O1IeHKY COOCTBEHHBIX
JOCTHKEHUI B YCBOCHHH TEMBI.

Koppexmuposamb cBOM 3HaHUS B
COOTBETCTBHU C IUIAHUPYEMBIM




PE3YJIbTaTOM.

Ionyuamo XUMUYECKYIO
uHbOpMalMu U3  Pa3IMYHBIX
HMCTOYHHUKOB.

Ilpeocmasnsms WHGOPMALIHIO IO
teme «Hemeraiuibl» B BuUIE
TabIuI, CXEeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE€ C

npuMmeHenueM cpencts KT

40 Konmponvnas paboma 2 o teme «HemeTaiuibl 1 X COCTMHEHUS
MetaJiibl M UX coequHenns (16 4)

41 Oomas [Tonoxxenue METaJIJIOB B | ObvsacHamp, uTo Takoe Metaiuibl. | Koppekius — ymeHus
XapaKTEePUCTHKA MIEPUOJNYECKON CUCTEME XUMHUYECKUX | Xapakmepuzosamb XUMHUYECKHE | BBIIOJIHATH padOTy IO
METaJIOB snementoB  JI. W.  MenngeneeBa, | 31€MEHTbI-METaJLIbI o UX | IUCbMEHHOU

CTPOCHHE WX aTOMOB U KPUCTAJJIOB. | IOJIOKEHUIO B TMEPUOIUYECKON | HHCTPYKIIUH, o
Meraunueckas CBSI3b u | cucreme /. 1. Menneneesa. 3aJaHHOMY
MeTaJlJIn4ecKas Kpuctaymueckas | /lpoernozuposamu CBOICTBa | aJITOPUTMY, o
peméTka. dusnueckue CBOMCTBA | HE3HAKOMBIX METaJIOB o | oopasiy,
METaJIJIOB! AIIEKTPO- U | IOJIO)KEHUI0O B  IEPUOJUYECKOMN | COIOCTABIISIThH
TEIJIOIPOBOJHOCTb, OTpaXKarolllas | CACTEME XUMHYECKUX 3JIEMEHTOB | IPEAMET u
CTIOCOOHOCTH, MacTUYHOCTh. UYépuble | Jl. V1. Menneneena. OKPYKaIOIIHN
Y IBETHBIE METaJLJIbI Yemanasnueamo MPUYMHHO- | MUp, pacCyXaaTb U
CIIEZICTBEHHBIC  CBSI3W  MEXIy | 0000mars, Jienath
CTPOCHHEM aToma, BUJIOM | BBIBOJIBL. PazBurue
XUMHYECKOH CBS3M W THUIIOM | HaIJISTHO-OOpPa3HOTO
KPUCTAJUIMYECKOM  pEETKU Y | MBIIUICHHUS,
METaJJIOB — IMPOCTHIX BEHIECTB U | YCTOMYHUBOTO
UX COEMHEHUN BHUMaHUs,  o0bema
42 XumMuueckue Merannbl KaK BOCCTaHOBUTENH. | OObsicHAMb, UYTO Takoe psij | MaMATH. PazBurue
CBOMCTBA METAJIOB DNEKTPOXUMHUUECKUN psAJl HANIPSKEHUH. | aKTUBHOCTU METAJLIOB. YCTHOU u
BzanmoneiicTBue METaJJIoB ¢ | Ilpumensamo ero IUId | MUCbMEHHOM peuu,
HEMEeTa/UIaMH, OKCHUJIaMH, KHUCIOTaMH, | XapaKTEePUCTUKHU XUMHUYCCKUX | PACLIMPEHUE
COJIAMH. AJTFOMUHOTEPMHUSL. CBOMCTB  TMPOCTBHIX  BEIISCTB- | CJIOBAPHOrO  3armaca,
JdemoHcTpanmu. BzaumopeiicTBue | METaIOB. YMEHUU paboTtath




HaTpus, JIUTUS U KaJbIUs C BOJOH.
['openue HaTpusi, MarHusi U XKejie3a B
kuciopone. Bcemblika — TepMUTHOH
CMECH. B3anmopeiicteue cMecu
MOPOLIKOB CEpbl W XKeje3a, LUHKa M
cepel. BsauMmojaelcTBUE ATIOMUHHS C
KUCJIIOTaMH{, IIEJOoYaMH U  BOJOM.
B3aumopeiictBue jkeneza U MeAM C
xjopoM. BisaumopeiictBue Menu c
KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTOH

W a30THOH KHCIIOTOM (pa30aBiieHHON M
KOHLEHTPUPOBAHHOM).
JlabGopaTopHbIii ONBIT. 41.

B3anmMoneiicTBre jxene3a C pacTBOPOM
cynbara meau(Il)

0Ob60Owams cUCTEMY XUMHUYECKUX
CBOICTB METAJIJIOB KaK
«BOCCTaHOBHTEJIbHBIC CBOMCTBAY.
Cocmaenams MOJICKYJISIPHBIC
ypaBHCHHS peaKIuid,
XapaKTePU3YIONINX XHUMHYCCKUC
CBOWCTBA METAJUIOB B  CBETE
yUeHUs 00 OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX IPOIIECCAX, a
peakuu c ydacTuem
AJIEKTPOJIUTOB, MPECTABIIATh
TaK)Ke ¥ B HOHHOM BHJIC.
Habnwooams u ONUCHIBAMD
peaknuu MEXKIy BEIIECTBAMHU C
MOMOIIBIO PYCCKOTO (POAHOrO)
SI3BIKA U S3BIKA XUMHH.
CaMocCTOsATENHHO npo6ooums
OTIBITHI, MTOITBEP K TAIOIIHE
XHUMHYECKHE CBOWMCTBA METAJIOB,
C COOJIIOJIEHNEM TIPABUJI TEXHUKH
0e30MacHOCTH

43— 44

Oo6mias
XapaKTEPUCTHKA
3J1eEMEHTOB [A-
TpyMIIbI

CrtpoeHre aTOMOB U MPOCTHIX BEIIECTB.
3aBUCHMOCTh buznueckux U
XUMHUYECKHX  CBOWMCTB  LICJIIOYHBIX
METAJIJIOB OT 3aps0B SAAEP MX aTOMOB.
Oxkcuapl M THAPOKCHIBI LIEJIOYHBIX
METAJIJIOB, UX IOJIyYE€HUE, CBOMCTBA U
IIPUMEHEHHUE. Baxnenmmue couu
LIEJIOYHBIX METAJUIOB, UX 3HAYCHUE B
IIPUPOJIE U )KU3HU YEIIOBEKA.
Hdemoncrpanusi. Okxpacka IJIaMEHH
COCIMHEHUSIMU 1IEJIOYHBIX METAJLIOB

Obwvacuamo STUMOJIOTHIO
Ha3BaHUS TPYIIIbl  «IIEJIOYHBIC
METaJJIbD.

Jasams 0OIIYIO0 XapaKTEPUCTHKY
MIEJIOYHBIM MeETallaM II0 HX
MOJIOXKEHUIO B TIEPHOJIUYECKON
CHCTEME XHUMHYECKHX DIIEMEHTOB
J. 1. MeHaeneea.
Xapaxkmepuzosams CTpOCHHUE,
buzndeckue M XUMHYECKHE
CBOMCTBA MICJIOYHBIX METAJIIIOB B
cBeTe 0O0IIEero, 0OCOOEHHOIO U
€IMHUYIHOTO.

CaMOCTOATCIIbHO
KOJIJICKTUBHO

Pazseumue
J102UYeCcK020
MbIUUTEHUS.
Cnocobcmeosamp
B0CNPOU3BEOCHUIO
mMamepuana

u




Ilpeockasvieams ¢uzndeckue u
XUMUYECKUE CBOMCTBA OKCHJIOB U
THUAPOKCHIOB HIETTOYHBIX
METaJIJIOB HA OCHOBE UX COCTaBa U

CTPOEHUS U TNOATBEPXKIATh
MIPOTHO3bI ypaBHEHUSIMH
COOTBETCTBYIOUIUX PEAKIIUI.
Ilposooumy pacyEThl o
XUMUYECKUM dbopmynam u
YPaBHEHUSAM peakuuid,
MPOTEKAIOLIUX c y4acTHEM
HICJIOYHBIX ~ METaUIOB U HX
COEIMHEHUN
45—46 | Ob6mas CtpoeHue aTOMOB U MPOCTHIX BEIIECTB. | OOvACHAMD TUMOJIOTHIO
xapakrepuctuka [[A- | 3aBucumMocThb buznueckux U | Ha3BaHUS TPYIIIIbI
TPYIIIIBI XUMHUYECKUX CBOMCTB | «IIIEJI0YHO3EMEIbHBIE METAILIBI.
IIEIOYHO3EMENbHBIX ~ METauIoB  OT | /lasamb OOIIYIO0 XapaKTEPUCTHKY
3apsfoB saep ux aromoB. OKcuAbl U | MeTaIaM HA-rpynmst
TUAPOKCH/JIBI IEJIOYHO3EMENbHBIX | (LIEJI0YHO3EMEIbHBIM MeETaJlJIaM)
METaJUIOB, WX IOJy4Y€HHEe, CBOICTBA M | MO ux TIOJIOKEHUTO B
IIPUMEHEHUE. Baxneitmue COJIA | IEPUOTUUECKOMN cucreme
METOYHO3EMETIBHBIX ~ METAIOB, WX | XUMHUYECKUX 3JIEMEHTOB
3HaueHue B npupoae u xku3HM | . 1. Menaeneena.
YEJIOBEKa. KapOoHnatsr u | Xapakxmepusoeamo CTpOCHHE,
TUIPOKApOOHATHI KAJIbLIUAL. dbusznueckue U XUMHYECKHUE
JdemoncTpauuu. Oxpacka IIJJaMEHHU | CBOMCTBA HIEJT0YHO3EMEIIbHBIX
COEIMHEHUSIMU [IEIOYHO3EMENbHBIX | METAJUIOB B CBETe  0OIIEro,

MeTaJuIoB. | amenne u3BeCTH BOJOM.
JlaGopaTopHblii onbIT. 42. [TonyyeHue
U3BECTKOBOU BOJbI 1 OMNBITHI C HEM.

0COOEHHOTO U €AMHUYHOTO.
Ilpeockaszvieamv (pusnyeckue u
XUMHUYECKHE CBOWCTBA OKCHIIOB H

rujpokcuioB  meramioB  [IA-
rpynnbl Ha OCHOBE UX COCTaBa U
CTPOCHHUSI U NOOMBepHcOamy
MPOTHO3BI YpaBHCHUSMHU




COOTBETCTBYIOIIUX PEAKIIUH.

Ilposooumy pacyEThl o
XUMUYECKUM bopmynam u
YPaBHEHUSAM peakuuid,

MPOTEKAIOIIUX c ydacTuem
[IEJTOYHO3EMENILHBIX METAJUIOB U
UX COCIUHEHUN

47 ’KéctkocTh BOJIBI U Kéctkocth  BoAbpl:  BpeMeHHas U | O0bicHAmMb TOHITHE <«OKECTKOCTD
Coco0bI eé nocrostHHas.  CrocoObl  yCTpaHEHHUs | BOJBD».
yCTpaHEeHus BPEMEHHOW  KECTKOCTH. CrniocoGwl | Pasauuamo BPEMEHHYIO u

yCTpaHEHHUs NOCTOSHHON KECTKOCTH. IOCTOSIHHYIO KECTKOCTb BOBI.
demoncrpauuu. Ilonyuenue xéctioit | [Ipednacamo CIocoObI
BOJIbI B3aMMOJICHCTBHEM YIJIEKUCIIOTO C | YCTPAHEHUS KECTKOCTH BOBI.
M3BECTKOBOM  BOJOH.  Yctpanenue | [Iposooumy, Habawoams W
BPEMEHHOM KECTKOCTU KUIISTYEHUEM U | ONUCHI8Amb XUMHUYECKHUH
no0aBleHHEM  COABl.  YCTpaHEHHE | OKCIIEPUMEHT C  COOJIIOJICHHEM
MOCTOSIHHOM JKECTKOCTH J00aBICHUEM | IPAaBUJI TEXHUKU 0€30I1aCHOCTH
cobl. IOHUTHI M IPUHLIMI UX AEHCTBUS

(BuaeodparMeHr)

48 IIpakmuueckasn [Tonyuyenue KECTKOU BOA®I | [lonyuamy, cobupams u
paboma 6. JKECTKOCTH | B3aMMOJCHCTBHEM  YIJIEKUCIOIO  C | pacno3Hasams YriCKUCIBIA Tas3.
BOJIbI M CIIOCOOBI €€ M3BECTKOBOW  BOJOW.  YcTpanenue | Obpawamsbcsi € 1a0OpPaTOPHBIM
yCTpaHeHus BpPEMEHHOH KECTKOCTH BOJIbI | 000pyIOBaHHEM u

KUIISTYeHneM W O00aBIE€HHEM COIEL
YcrpaHeHue TMOCTOSHHOM  KECTKOCTH
BOJIBI T0OABICHUEM COJBI.

HcnpiTanue xECTKOW BOJBI PACTBOPOM
MBLIa

HarpeBaTeIbHBIMU TIpUOOpamMu B
COOTBETCTBHM  C  IpPaBHJIaAMHU
TEXHUKHU 0€30I1aCHOCTH.

Habnwooamo 51 OnuUCLIBAMb
XUMHYECKHA  JKCIIEPUMEHT ¢
MOMOIIBIO PYCCKOTO (POAHOrO)
SI3BIKA M SI3bIKA XUMUH.

Dopmynuposams  BBIBOABL  TI0
pesyiibTatam MPOBEAEHHOTO
3KCIEPUMEHTA.

Compyonuuams B TIpoIeCce




y4eOHOro B3aUMOJICHCTBUS IIpU
paboTte B rpymmax

49

ANIOMUHHA U €T0
COETUHEHUSI

CoenuHeHNs ATIOMHHHUSL B TIPUPOJE.
XUMHUYECKHE CBOWCTBA M NPUMEHEHHE
amoMuHusi. OCOOEHHOCTH OKCHIA U
THJIPOKCH]IA ATIOMUHUS KaK
aM(pOTEepHBIX CoeNUHEHUH. BaxxHeitme
COJIU alIFOMUHUSA (XJI0pu, cynbdar).
JdemoHcTpanmnm. Komnexuus
MPUPOJHBIX COCIMHEHUN AalFOMHHHS.
Buneodpparmentsl u cmaiasl «Oxcun
ATIOMUHUSL ¥ €ro  MOAH(pUKALUNY.
[Tony4yenne am(pOTEpHOTO THAPOKCHIA
ATIOMUHHUSIT ¥ HUCCIENOBaHUE  €ro
CBONCTB

Xapaxmepuzoeams amOMUHUNA TIO

€ero MIOJIOKEHUIO B
IIEPUOIUYECKON cucreme
XUMHUYECKHUX 3JIEMEHTOB
. . Menneneena.

Onucvleams CTpOEHHUE,
¢u3uveckue M XUMHUYECKHE
CBOMCTBa AIFOMUHUS,
HOJATBEPK1ast ux
COOTBETCTBYIOLIUMU
YPaBHEHUSMH PEAKLIHA.
Obvscnams JIBOMCTBEHHBIA

XapakTep XHWMHYECKHX CBOWMCTB
OKCHJia U TUIPOKCHUA AJTFOMUHUSA.
Konkpemuszuposamo
3JIEKTPOJINTUYECKOE  MOIyYEHUE
METAaJLJIOB ONnMCcaHuEM
MIPOU3BOJICTBA AJTFOMUHUSI.
Yemanasnusams 3aBHUCHUMOCTh
obJyacTeill MpUMEHEHHUS aTFOMUHUS
A €ro CINIaBOB OT CBOMCTB 3THX

BEILECTB.

Ilposooumy pacyEThI o
XUMUYECKUM bopmynam u
YPaBHECHUSAM peakuuid,

MPOTEKAOIIUX C y4acTHEM
ATIOMUHHS U €r0 COEAUHEHUN
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Kemnezo u ero
COCONHCHUA

OCOOCHHOCTH CTPOCHHUSI aTOMa JKele3a.
JKene3o B nmpupone. Baxuelmue pynasl
xene3a. OKcCUABI ¥ TUIPOKCHIIBI
xene3a(ll) u (III). Comu xeneza(ll) u
(IIT). OGHapyxeHre KATHOHOB XKeye3a B

pacTtBope.  3HAUYEHHE  COCAMHEHUU
xKenesa.
JlaGopaTopHble ONbITHI. 43.

[Tonyuenue ruapoxcuaoB xkeneza(ll) u
(III). 44. KavecTBeHHBIE peaKUUU Ha
KaTHOHBI XKele3a

Xapaxkmepuzosams  TIOJOXKEHUE
Kelesa B IIEPUOINYECKON
CHUCTEME XMMHUYECKUX D3JIEMEHTOB
. n. MemneneeBa u
OCOOEHHOCTH CTPOCHHS aToma
Kemesa.

Onucvleams buznveckue  u
XUMHYECKHE CBOMCTBA JKeJie3a,
MIOJTBEPIKIast ux
COOTBETCTBYIOIIUMU
YPaBHEHUSMH PEAKLIMil.
Obvacuamp HaJIu4ue  JABYX
FEHETUYECKUX PAJIOB COCIMHEHUMN
xenesa Fe* u Fe’*.
Yemanaenueamo 3aBUCUMOCTD
obyacTell MpUMEHEHUS >Kee3a U
€ro CIUIAaBOB OT CBOWMCTB JTHX

BEIIIECTB.

Ilposooumy pacyEThI o
XUMHYECKUM bopmymnam u
ypaBHEHUSIM peakuuii,

MPOTEKAFOIIINX c ydacTuem
JKejie3a U €ro COeMHEHHH.
Habnrooamo u ONUCHIBAMDb
peaKIMu MEXAYy BEIIECTBAMU C
MOMOIIIbI0  PYCCKOTO  (POJIHOTO)
S3bIKA U SI3bIKA XUMUH
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IIpakmuueckasn
paboma 7.

Pemenue
SKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe
«MeTtanib

Pemenne SKCIICPUMCHTAJIBHBIX 3aa4
Ha paciio3HaBaHUC u IMMOJIy4YCHHC
MCTAIJIOB U UX COGI[I/IHGHI/Iﬁ

DKCTIIEPUMEHTAIBHO UCCIe008aAMb
CBOMCTBA  METAUIOB U  HUX
COEIMHEHMUH, pemarb
OKCIIEPUMEHTAIBHBIC 3a/a4u  I10
TeMe «MeTaman».

Pabomamv ¢ naGopaTOpHBIM
o0opynoBaHueM u
HarpeBaTeIbHBIMU TIpUOOpamMu B
COOTBETCTBUM  C  IIpaBUJIaMH
TEXHUKU 0€30I1aCHOCTH.
Habnwooams cBOWCTBA METAIOB
7 UX COCJTMHCHUM.

Onucwieams XHUMHYCSCKHI
IKCIIEPUMCHT c ITOMOIIBIO
pycckoro (pogHOro) s3blka H
SI3bIKA XUMUH.

Dopmynuposams  BBIBOABL  T10
pesyiibTatam MPOBEAEHHOTO
3KCIEPUMEHTA.

Onpedensamob (UCX0as U3 y4eOHOM
3a/1a4m) HE00XO0UMOCTb
WCIIOJIH30BaHUS HAOIOACHUS WU
SKCIEPUMEHTA

53

Koppo3zus meraninos u
CHOCOOBI 3aIIUTHI OT
HEE

Koppo3sust razoBas (xumudeckas) u
AIEKTPOXUMHYECKAsl. 3alUTa METAJIOB
OT KOPpO3UH.

JleMoHCcTpaLIMH. Komnexmus
«XUMHYECKHUE UCTOYHUKU TOKa».
Pesynbrarst JUINTEIILHOTO

AKCIEPUMEHTA 0 U3YYEHUIO KOPPO3UHU
CTAJIbHBIX W3JENIUA B 3aBUCUMOCTH OT
YCJIOBH MPOLIECCOB

Obvscnsamb IOHATUE KKOPPO3US».
Paznuuams  XUMHYECKYIO u
ANIEKTPOXUMUYECKYIO KOPPO3HIO.

Unnmocmpuposams ~ npuMepamu
MTOHATHS «KOPPO3US»,
«XUMHYECKas KOPPO3HS»,
«QIIEKTPOXUMHUYECKAsT KOPPO3UI».
Xapaxkmepuzosambw CHoco0bI

3alIMThI MCTAJJIOB OT KOPPO3UH
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Mertaiuibl B Ipupoe.
ITonsitue o
METaJULypruu

Meramusr B npupozge. llonsatue o
METaJULypPIHH. Uépnas u nBeTHas
METaJLITypIHysl. [Tupomerannyprus,
TUAPOMETAILTYPIHUs,
JIEKTPOMETAIUTYPIUs. JloMeHHBIi
nporecc. [lepepaborka uyryHa B crais.
DNEeKTPOIN3 pacIIaBoB.

JdemoHcTpanmu. Boccranosnenune
Menu u3 okcuga menu(Il) Bomopomom.
BuneodparmeHTs u ClIAanIbI

«[Ipou3BoAcTBO 4YyryHa U  CTalu».
Buneodparments u cnaitnsl «M3nenus
U3 4yryHa U cTaiam». BupeopparmMeHTs
u cnaiapl «IIpon3BoaACTBO AIIFOMUHUS»

Knaccugpuyuposams (bopMBI
MIPUPOTHBIX COCTMHEHUN
METaJJIOB.

Xapaxmepuzosamo o0mme
CIOocOoObl TMOJYYEHHS] METaJIOB:
HApO-, TUPO- u
3JIEKTPOMETAILITYPTHUIO.
Konkpemuszuposamo CIIOCOOBI

MOJIy4€HUsI METANIOB [IpUMEpamMu
U YpaBHEHUsAMM pPEaKkUui C
COCTaBJICHUEM 3JEKTPOHHOTO
OanaHca.

Onucvieams JTOMEHHBIA MPOIIECC
u AIEKTPOIUTUIECKOE
MOJIy4Y€HUE METAILIOB.

Pasznuuams 4d€pHble W 1LBETHBIC
METaJlIbl, YyT'YH U CTajlb

56 O06o0011eHre 3HaHUH VYPOoK-ynpaxHEHHE € UCIIOJIb30BaHUE 1Ipo6ooums OLIEHKY COOCTBEHHBIX
o TeMe «MeTaiib» | CaMOCTOSTENbHON pabOTHI TIO JOCTH>)KEHUM B YCBOCHHUH TEMBI.
BBITIOJIHEHUIO IIPOBEPOYHBIX TECTOB, Koppexmuposeams cBOM 3HaHUS B
3aJlaHuM ¥ yIpaKHEHUN COOTBETCTBUM C IUJIAaHUPYEMBIM
pE3YJIBTAaTOM.
Ionyuamo XUMHUYECKYIO
UHGOpPMALIMK U3  pa3IMYHbIX
HCTOYHHUKOB.
Ilpeocmasnsms WHGOPMALIHIO TIO
TeMe «MeTaisDy B BUIE TaOIUII,
CXEM, OIIOPHOI'0 KOHCIIEKTa, B TOM
YHUClIe C NPUMEHEHUEM CpPEJICTB
HKT
57 Konmponvnas pabom 3 no teme «MeTajuib»
XuMus ¥ OKpy:Kawuas cpeaa (2 1)
58 Xumnueckuit coctaB | Ctpoenune  3emuu:  AApo, MaHTus, | Mumeepuposams  cBenenus 10 | PazButue




IUTAHETHI 3eMIIA

3eMHas Kopa, jurocdepa, ruapocdepa,
atMocepa.  XHMMHYECKHH  COCTaB
3emun. l'opHble moponabl. MuHepaisbl.
Pynsl. [1one3nbie nckonaemele.

demoncTpauuu. BuacodparmeHTH U

cmaiinpl  «Ctpoenue 3emnu ©u €€
XUMHAYECKUA  cocTaBy.  Kosmiekmus
MUHEpaJoB u TOPHBIX MOPOI.

Komnekmust «Pyasl MeTamiony.
JlaGopaTopHublii onbIT. 45. U3yuenue
rpaHuTa

¢du3nveckoii reorpadum B 3HAHUS

0 XMMHUYECKOM  OpraHu3auuu
IUTAHETHI.
Xapaxmepuzoeamv XUMHYECKUU

COCTaB I'E€OJIOTHMYECKUX 000JI0UYEK
3eMiIH.
Paznuuams MuHEpajabl U TOPHBIC
TIOPOJIBI

BOCITPUSTHS,
BHUMAaHUS, HATJISIIHO
— obpaszHoro
MBINIJICHUS .
Pa3Butue
LIEJICHAMPABIECHHOTO
3aIIOMUHAHUS,
KOPPEKIUs
UHAUBUIYATBHBIX
pooOesoB.

Pa3Butue
JIOTHYECKOTO
MBIIIICHUS .

Koppexknus
HaBBIKOB paboOTHl ¢
y4eOHUKOM u
TeTpaJbIo.
Cnoco06cTBOBATH
pPa3BUTHIO  yMEHUSA
OpPUEHTHUPOBATHCSA B
y4eOHUKE, BBIICIATH

u3 BCEU
nHopMau
IJIaBHOE, nenaTh
BBIBO/IBI.

59

Oxpana okpy>xarouieit
Cpelbl OT
XUMHYECKOT0
3arpsi3HEHUS

VIcTOYHUKH XUMUYECKOTO 3arps3HEHUS
OKpyXartiei cpensl. [oOanbHbIC
9KOJIOTHYECKHE MPOOIEeMbl: HapYIICHHE
OMOTEOXUMHYECKUX KpyrOBOpOTOB
XUMHYECKHX DJIEMEHTOB, MOTEIJICHHUE
KiImMaTta, KHUCIOTHBIC JOXKAW W Op.
O30HOBBIE  JBIpBl.  MexayHapogHoe
COTPYJHUYECTBO B O0JIACTH OXpaHbI

Xapaxkmepuzoéams ~ UCTOYHHKH
XUMHYECKOIO 3arps3HEHUS
OKPYXaIOIIEeH CPeJIbL.

Onucviéamsw ria00aabHbIE
JKOJOTUYECKHE poOJIEMEI,
CBSI3aHHbIE c XUMHYECKUM
3arps3HEHUEM.

Ilpeonacamv TyTH MHUHUMH3ALAA




OKPYXKAIOIEH cpelpl OT XUMHYECKOIrO
3arpsi3HEHUS. «3eIEHast XUMUS.
demoncTpauuu. BuacodparmeHTH u
cnmaiinpl  «'moGanbHbIE IKOJOTUYECKUE
POOJIEMBI YETIOBEYECTBA

BO3/ICHUCTBUS XUMHAYECKOTO
3arpsi3HEHHS HAa OKPYXKAIOUIYIO
cpeny.

IIpusooumo IIPUMEPBI
MEKTyHapOIHOTO

COTpyAHMYECTBA B  oOjacTu
OXpaHbl OKPYKAIOIIEH Cpelbl OT
XUMHUYECKOTO 3arpsi3HCHUS

O0001meHne 3HAHMIA M0 XMMHUH 32 KyPC OCHOBHOM IIKOJIBI.
IoaroroBka K 0CHOBHOMY rocyiapcTBeHHoOMY dk3amMeny (OI'9) (7 v)
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BemiectBa

Crpoenue aToma XUMHUYECKOTO
DIIEMEHTA B COOTBETCTBUH c
MOJIO)KEHHEM ~ 3TOr0  dJJeMEeHTa B
IIEPUOIUYECKON CUCTEME.

CrtpoeHue BelecTBa: XUMHUIECKasl CBSI3b
u KPUCTATIIMYCCKUC pGHIéTKI/I.
3aBUCHUMOCTh CBOWCTB 00pa30BaHHBIX
3JIEMCEHTaMU IMPOCTBIX BCIIICCTB
(MeTayioB, HEMETaJIOB, OJaropoJIHbIX
ra3oB) OT TIOJIO)KCHHUSI JJIEMEHTOB B
MEePUOINYECKON CHCcTEME.
Knaccudukanums HEOPraHUYECKUX
BemiecTB.  [IpeacraButenn  pas3HbIX
KJIAaCCOB HEOPTaHMYECKHUX BEIECTB

Ilpeocmasnsmes MHGOPMAITHIO TIO
teme «llepuoanyeckuii 3aKOH U
nepuoanveckas cucrema /. .
MeHnneneeBa B CBETE TEOpUU
CTPOCHHS aToMay B BUJE TaOJHIL,
CXE€M, OITIOPHOTO KOHCIEKTA, B TOM
YUCle € NPUMEHEHUEM CpEICTB
UKT.

Buvinonnuams TecToBble 3a1aHUs 1O
TEME.

Ilpeocmasnsms WHGOPMALIHIO TIO
TeMme «Bubl XUMUYECKOW CBSI3U U
THUIIBl KPUCTAJUTMYECKUX PEIIETOK.
B3anMoCBsI3b CTPOECHMS U CBOMCTB
BEIIECTB» B BHUJE TaOJHI], CXEM,
ONOPHOTO  KOHCIIEKTa, B TOM
YUCle € NPUMEHEHUEM CpEICTB
KT
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XUMHUYECKUE PEAKIIUU

[Ipu3sHaku ©  ycClIOBUS NPOTEKAHUA
XUMHYECKUX  peakuuid. Tunonorus
XUMHYECKUX PEAKIUN 10 pa3IuuHbIM
OCHOBAHUSIM. Peaxmmm WOHHOT'O
oOMeHa. OKUCITUTEIIBHO-
BOCCTaHOBUTEIIbHBIE PEAKLINHI

Ilpeocmasiames WHPOPMAIUIO TIO
TeMe «Knaccuduxanums
XUMHYECKHUX peakuui 1o
pPa3IUYHBIM TPU3HAKAM» B BHUJC
TabuiIl, CXEeM, OTIOPHOTO
KOHCIICKTa, B TOM YHCIE C
npumeHenuem cpencts UKT.
Bvinonnsamo TecTOBBIC 3a1aHUS T10
TeMe.

Xapaxmepuzoseamo
OKHUCIIUTEIHHO-
BOCCTAaHOBUTEJIHHBIE peaxiuu,
OKHUCJIUTEIh U BOCCTAHOBUTEJIb.
Omauuamo OKHUCJIUTEITHHO-
BOCCTAHOBUTENIbHBIE PEAKUUU OT
peakuuii oOMeHa.
3anucvieamo
OKHUCJIUTEITHHO-
BOCCTAHOBUTENBHBIX PEAKIUN C
MOMOIIBI0 METOJ/Ia JJIEKTPOHHOTO
Oananca

YpaBHCHHUA
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OCHOBBI
HEOPraHUYECKOM
XAMUAUN

Xumuueckue CBOMCTBA IIPOCTBIX
BellecTB. XapaKTepHble XUMHYECKHE
CBOHCTBa COJIE00pa3yomUX OKCHIOB,
THJIPOKCHJIOB (ocHOBaHMiA,
KHCIOPOACO/CPKAIIMX ~ KUCIOT U
aM(OTEPHBIX THAPOKCUIIOB), COJICH

Xapaxkmepuzosamw obmwme,
OCOOCHHBIE M WHIUBUAYaTbHBIC
CBOMCTBA KHCIIOT, OCHOBAaHHH U

coJeit B CBETE TEOPUH
ANEKTPOIUTUYECKOMN
JUCCOLMALINN.

Apeymenmupoeams BO3MOKHOCTh
MIPOTEKaHUs XUMHUYECKUX
peakuin B pactBopax
3JIEKTPOJIUTAX UCXO0d u3
YCIOBHIA.

Knaccugpuyuposams

HCOPraHn4uCCKUC BCIICCTBA 110




COCTaBY U CBOMCTBAM.

IIpusooumo IIPUMEPBI
npeJcTaBUuTeNeH KOHKPETHBIX
KJIaCCOB " rpynmn
HEOPraHMYECKUX BEILECTB
64 [ToBTOpEHME M TecrupoBanue, peuieHue 3aaad U | Beinoauameo TECTBI u
00001IIeHHE 110 TEME. | BBIIIOJIHEHUE YIPAKHEHUH IO TeMe yIpaxXHEHUs], pewams 3aJa4u 10
IToaroroBka x TEeMeE.
KOHTPOJIBHOU padoTe 1Iposooumsb O1IeHKY COOCTBEHHBIX
JOCTHKCHUH B YCBOCHUH TEMBI.
Koppexmuposamb cBOM 3HaHUS B
COOTBETCTBUH C IUIAHHPYEMBIM
pe3yJIbTaTOM
65 Konmponvnas paboma 4 (nTorosas 1o Kypcy OCHOBHOM IIKOJIbI)
66 AHann3 KOHTPOJIBHOH paboThl. [ToBeieHne UTOroB roja
67—68 | Pe3epBHOE BpemMs




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

| [Ipenmer xumuu. Posib XMUMHH B dKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210¢c

2 ITonsiTMe 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmoreia HOK

8 https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1aboparopuu U MpUEMBI OOpaIICHHSI C 1 1 bubmorexa HOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 1 bubmoreia HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) | bubamnorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEIIECTBa 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [IOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTB. 1 bubmmorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMUYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTBo BemecTBa. Mosib. MossipHas bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubmuoreka [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKaHUS bubnmorexa [JOK
XUMHUYECKUX pPeaKiui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. Bbu6mmoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamuecTBa, Macchl BEILIECTBA bubnmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimit
18 (coe I/IHq;HI/IﬂH A3JI0KCHUS 3a1£1)e elims[ bubmmorexa [TOK
A P > SAMCHLCHIT, https://m.edsoo.r/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneaucT. O6o0menue u bubmmorexa LIOK
. ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas paborta Nel mo Teme «BermectBa bubmmorexa [JOK
A XUMHYECKUE pPEeaAKIUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y X Bbu6mmoteka LJOK
21 Kucnopos — sneMeHT ¥ TpocToe BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnunorexa [IOK
p P ’ https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnmorexa [IOK
i onp AOPOd, htps://m.edsoo.ru/fR0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 rasa I1o €ro U3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnnorexa [IOK
PCAKIUH fa htps://m.edsoo.ru/f0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubnnorexa [IOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue U XUMHUYECKUE CBOMCTBA KMCIOT bubmorexa HOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJy4YECHUS, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKH KIacCHpUKAIIIT
51 XUMHYECKUX AJIeMeHTOB. [loHsTHE O Tpymmax bubmorexa [IOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuonuueckuii 3akoH u Ileproanyeckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmorexa [IOK
PHOJEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bubmuorexa [JOK

56 ero noJjioxkeaunio B Ilepno €CKOM CHCTEME
10 TIOIOACHHIO B LICPHOMMHICCKOM CHCTEM https://m.edsoo.ru/00ada824
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
58 DNeKTPOOTPHUIIATEILHOCTh ATOMOB bubnmnorexa [JOK
XAMHUYECKHX SJICMCHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 n
OHHAA XMMHIHCCKasd CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAST XUMHUYECKAs CBI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemoyisipHass XUMUYECKasl CBSI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCHCHD OKMCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHU bubnnorexa [IOK
peaKtt https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edso00.ru/00adb076
65 KonTponbHast padorta Ne4 o teme «CtpoeHue bubnmnorexa [JOK
atoma. XuUMHUIECKas CBI3b) https://m.edsoo.ru/00adb486
O00011IeH1E U CUCTEMATU3aI1s] 3HAHUH.
66 Kiaccudukanus OCHOBHBIX KJIacCOB bubmoreia HOK
H . https://m.edsoo.ru/00adb33c
HEOPraHUYECKHX COCTMHCHUI
67 O00011IeHIE U CUCTEMATU3aIMs] 3HAHUH. bubmuorexa [JOK
OKuCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU https://m.edso0.ru/00ad9cb2
68 O000111eHIE U CUCTEMATU3AIIUS 3HAHUN bu6mmoreka LIOK
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https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosamnuecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne Tema ypoka Konrtpoas | Ilpaxkruuyec S uugposkIe
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6 10K
nonMoTeka
1 cucTeMa XuMHu4eckux aneMeHToB /1. U. 1
M https://m.edsoo.ru/00adb59e
eHjeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB Eu LIOK
n nonMoTeka
2 XUMHYECKHX AJIIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bu6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU. B LIOK
nonMoTeka
7 [IoHsiTHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bubnnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bu6numorexa [IOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHrEe U cUCTEMAaTH3aUs 3SHAHUHN
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS JUCCOLHALIUS bubmorexa LOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuorexa [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubnmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bubnuorexa LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 €aKIUii, eCJIN OOUH U3 PEarcHTOB IaH B Bubmorexa OK
P ’ P https://m.edso0.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6numorexa [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuotexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuoteka [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeatd
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bub6nuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

https://m.edsoo.ru/00adf180
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CBOWCTB)

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [{OK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edso0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmorexa [IOK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00aec0el8
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK
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51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rusipokcusl U con xenesa (1) u bubnnoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ae1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
6 KonTtponsHas padora Ne4 o reme
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOM bubnuorexa [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KU3HHU 4YCIIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B pelieHUH dKOJIOTMYECKUX 1 bubnuoreka [JOK
mpobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O600mIeHNE 1 | bubnnoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O00011eHNE U | bubnnorexa [IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.,

AxkrmonepHoe o0miectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,

Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Onpbra JlenucoBa: Xumus. 8-9 kiaccel. Temarudeckue ypoku. ®I'OC

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

https://lesson.academy-content.myschool.edu.ru



