


MoacHUTenbHaA 3anUcKa

Pabouas nmporpaMma 1o XxuMuu pa3pa60TaHa Ha OCHOBC CJICAYIOIINX HOPMATUBHBIX TOKYMCHTOB!

1. CDeJ:[epaanoro rocyaapCTB€HHOIO O6pa30BaTeJ'IBHOI‘O CTaHdapTa OCHOBHOI'O O6I_HCI‘O 06p330BaHI/I${, YTBep}KI[éHHOFO ITPUKAa30M

Muno6puayku Poccun ot 17 nexabps 2010 r. Ne 1897 (B pen. IlpukazoB Muno6pnayku Poccun ot 29.12.2014 Ne 1644, ot
31.12.2015 Ne 1577) (nanee ®T'OC OOO0)

2. [IpumepHOI OCHOBHOI 00pa30BaTENbHOMN MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus, 0100peHHoN DenepanbHbIM yueOHO -

METOANYECKUM OOBEIMHEHHEM 110 001eMy 00pa3oBaHuio (MmpoToko 3aceaanus oT 08.04.2015 Ne 1/15)

B ocHOBY Kypca moJI0KeHbI CIeYIONUEe HIeH:

MaTepHaIbHOE €AMHCTBO U B3aUMOCBSA3b OOBEKTOB U SIBICHUN TTPUPOJIBL;

BeIyllasi POJb TEOPETUUYECKUX 3HAHUU JUIsI OOBSICHEHUS U MPOTHO3WPOBAHHS XWMHUYECKHX SIBICHHUM, OIICHKH HUX
MMPAKTUUYECKON 3HAYUMOCTH;

B3aMMOCBSI3b KAYECTBEHHOW U KOJTUYECTBEHHOW CTOPOH XMMUYECKUX 00BEKTOB MAaTEPUAIBHOTO MUPA;

pa3BUTHE XUMUUYECKOW HAYKU U MPOW3BOJCTBO XMMHUYECKUX BEIIECTB M MATEPHAIIOB ISl yIOBICTBOPEHUS HACYITHBIX
MOTpeOHOCTEH YeIoBeKa U 00IeCTBa, PEIICHHS TI100aIbHBIX TPOOJIEM COBPEMEHHOCTH;

ICHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.

OTH UJIeU PEATU3YIOTCS B KYpCE€ XMMHU OCHOBHOM IIKOJIBI MYTEM JOCTHUKEHUS CIACIYIONX HeJIeH:



* @opmupoeanue y ydammxcs UeI0CTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

* Pazeumue T103HABATEIIbHBIX HMHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH ydalluxcs B IMpoliecce
M3Y4YEHHUs] XUMUYECKOM Hayku M €€ BKJIaJa B COBPEMEHHBIM HAyYHO-TEXHMYECKHH Mporpecc; (pOpMUPOBAHHME Ba)KHEHIINX
JIOTUYECKUX Olepaluii MbIIUIeHUs (aHaldu3, CUHTE3, 0000IIeHUE, KOHKpPETHU3allus, CPAaBHEHHE W JIp.) B MPOIECCE MO3HAHMS
CHUCTEMbI BAXKHEHIINX MOHSITUH, 3aKOHOB U TEOPUN O COCTABE, CTPOECHUM, CBOMCTBAX U MPUMEHEHUN XUMHUYECKUX BEILECTB.

* Bocnumanue y0exx1EHHOCTH B TOM, YTO IPUMEHEHHE MOJYYCHHBIX 3HAHUN U YMEHUN MO XUMUHM SIBISIETCA O0OBEKTUBHOU
HEOOXOIMMOCTHIO JIJ1s1 6e30macHoi paboThl C BEIIECTBAMH M MaTepuaiaMu B ObITY U Ha POU3BOCTBE.

s IIpoexmupoeanue u peanuzayus BHITYCKHUKAMH OCHOBHOM WIKOJIBI JIMYHOW OOpPa30BaTEIBHOW TPAaeKTOPUHU: BBHIOOD
npodusiss 00ydeHus B cTapiiel IIKoJe Wik mpodeccuoHaIbHOT0 00pa30BaTENbHOTO YUPEKIACHHUS.

* Qs1a0eHue KuesbiMu KOMHEemeHYuAMU: yieOHO-TI03HaBaTeIbHBIMU, HH(POPMAIIMOHHBIMH, [IEHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKATHUBHBIMH.

[Ipennaraemsplii Kypc OTJIMYaeTCa OT JPYIMX KYpPCOB XHMHUU OCHOBHOTO 0O0IIEro o0pa3oBaHUs, BKIIOYEHHBIX B
denepanbHBINA MEpeUeHb YUSOHUKOB, HATMYHEM BAKHBIX METOAMYECKHX 0COOEHHOCTEI.

1. ColdepxtaHue Kypca 8biIcmpoeHO 8 coomeemcmeuu C UCMOPUKO-102UMECKUM U CUCMEeMHO-0eamesnbHOCMHbIM
nooxodamu HA OCHoOB8e uepapxuu y4yebHoix npobsem. Bce aAnaakTMyeckue eAnHUUbI Y4ebHbIX KHUT gna 8 —9 Knaccos
HaYMHaAlOTCA C MOCTAaHOBKM 0bpa3oBaTesnibHOM npobsiembl (Bonpoc, 3agaHue, 3KCNEPUMEHT), KOTOpaa pellaeTca B npouecce

n3y4yeHus naparpada Ha OCHOBE AeATe/IbHOCTHOrO NoAxXoAa.



2. Teopemuueckue nonoxcenus Kypca Xumuu 0CHOBHOU WIKOIbl PACKPbIBAIOMCA HA OCHOB8E WUPOKO20 UCHOIb306AHUSA
Xumuueckozo kcnepumenma (J1abOpaTOPHBIX OIMBITOB M MPAKTUYECKUX pabOT), B TOM YHCJIC W MPOBOJUMOIO B JOMAITHUX
YCIIOBUSAX, a TAKXKE JIEMOHCTPAITMOHHOTO SKCIIEPUMEHTA.

3. Pazeumue ungoOpmMayuoHHO-KOMMYHUKAMUBHOU KOMREMeHMHOCmU o00y4alowuxca: OoOpalieHHe K pa3InyHbIM
UCTOYHUKAM XUMHUYECKOW WH(POPMAIMH, IOATOTOBKa WH(OPMAIMOHHOTO MPOAYKTa W €ro NpPe3CHTAIUs, YMCHHE BECTH
JUCKYCCHIO, OTCTaWBaTh CBOKO TOYKY 3pPEHUS W KOPPEKTHPOBATH IMO3WIIMI0 HAa OCHOBE aHAM3a apryMEHTOB YYaCTHHUKOB
JTUCKYCCHH.

4. Memanpeomemnulii Xapakmep COOEPHCAHUA YUEOHO20 Mamepuana: peav3alus CBA3CH C NpeaMeTaMH HE TOJIBKO
€CTECTBEHHO-HAYYHOT0 IIMKJIa, HO U C UCTOPHUEH, JINTEpaTypOoil, MUPOBOI Xy10KECTBEHHOU KYJIbTYpOH.

5. Ilpakmuko-opuenmupoeannas 3HAYUMOCHLL OMOOPA YUEOHO20 COOEPHCAHUA: CBA3b U3YUAEMOTr0 MaTepuaa C JKU3HbIO,
(dbopMHUpOBaHUE IKOJOTMYECKOW TPAMOTHOCTH MpPH OOpaIlleHWH C XUMHUYECKUMHU BEHIECTBAMHU, MaTepualaMyd M IpoIleccami,
OTBEYAIONIUMH TpPEOOBAHUSIM TIPABUJ TEXHUKHA OCE30MAaCHOCTH TIpu paboTe B XHUMHUYECKOM KaOuHeTe (J1abopaTopun)
1 IOBCEIHEBHOM KU3HMU.

JIOCTKEHUIO MPEIMETHBIX, METANIPEAMETHBIX U JIMYHOCTHBIX PE3YJITATOB CIIOCOOCTBYET CTPYKTYpUPOBAHHUE 3aaHUMN IO
pyOpuKam:

«[lpoBepbTe CBOM 3HAHUAY;
«MprmeHNTe CBOU 3HAHUAY;

«Mcnonb3yiTe AONONHUTENBHYIO MHOOPMALMIO U BbIPAa3UTE MHEHUEY.



[Ipennaraemas pabodasi mporpamma Mo XUMHH PacKpbIBaeT BKJIAJ y4yeOHOro MpeamMeTa B JIOCTHXKEHHE LEeJIeil OCHOBHOTO
oO11ero 00pa3oBaHUs U ONPEAEIIeT BaXKHEHIIINE codepcamenbhble TUHUN NPeOMema:

e «Bewecmso» — B3aUMOCBSI3b COCTaBa, CTPOCHHUS, CBOMCTB, MOTYUYEHHS U TPUMEHEHHUSI BEIIECTB U MaTEPUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH TMPOTEKAHUS U YIOpPaBICHUS NPOLECCAMU MOJYYCHHUS W
IIpeBpaIleHUs BEIIECTB;

o «Xumuueckuil A361K» — ONEPUPOBAHUE CHUCTEMOW BAXKHEHIIMX XUMHUYECKUX TOHATHH, BIaJCHUE XUMHUYECKOU
HOMEHKJIATYPO M CUMBOJIMKOW (XUMHYECKUMH 3HaKaMU, (PopMyiaMu U YPaBHCHUSIMH);

o «Xumusa u ocusHb» — COOJIOJIEHUE TPaBWJI XUMHUYECKON O€30MacHOCTH TpHU OOpalIeHUU C BEIIECTBAMH,
MarepuajgaMyd U XUMUYECKUMU MPOLECCAMU B ITOBCETHEBHOM KM3HU U HA ITPOU3BOJICTBE.

Kypc opuenTupoBan Ha OCBOE€HHE OOYYAIOUIUMHUCA OCHOB HEOPTraHUYECKOM XMMHUU M KPATKOE 3HAKOMCTBO C HEKOTOPHIMHU
HNOHSTUSIMU ¥ O0BEKTAMU OPTaHUYECKON XUMUH.

B conepxkarenbHol TUHUN «Beujecmaoy pacKphIBAaeTCs YUEHHE O CTPOCHMM aTOMa M BEIECTBA, COCTAaBE M KJIaCCU(DUKAIIH
XUMUYECKUX BEIIECTB.

B conmepxatenpHOW nuHUM «Xumuyeckas peakyusy PACKPBIBACTCS YUYEHHE O XUMUYECKUX MpOIEccax: KiacCHuPUKaIUs
XUMUYECKUX PEAKUUA ¥ 3aKOHOMEPHOCTHU MX MPOTEKAHUS; KAUYECTBEHHAs] U KOJMYECTBEHHAs CTOPOHBI XUMHYECKUX MPOIIECCOB
(pacy€Tpl M0 XUMHUYECKUM (HOpMYJIaM M YPaBHEHUSAM XUMUYECKUX PEAKITUN ).

B copep:kaTenbHOn nnHun «Xumuyeckul A3biK» GOPMUPYIOTCA YMEHMA YYaLMXCA Ha3blBaTb BelecTBa no dopmynam wu
cocTaBnATb GopMy/bl NO UX HAa3BAHMAM, 3aNUCbIBaTb YPAaBHEHUA PEaKUMIA U XapaKTepmu3oBaTb MX, PacKpbiBaTb MHGOpMaLMIO,

KOTOPYIO HECET XMMWYEeCKas CUMBOJIMKA, B TOM YMUC/Ee BblparkeHHaa B TabauuHoit ¢opme (Mepuoanyeckas cuctema



Xumunyeckux anemeHtos [. N. MeHgeneesa, Ta6J'IMLI,a pacTtBOpUMOCTKN BELLECTB B BOAe),' MCcnosib3oBaTb CUCTEMY XUMUYECKUX

MOHATUI AN ONUCAHUA XMMUYECKUX 0ObEKTOB (31EMEHTOB, BELLECTB, MaTePMaNOB 1 MPOLECCOB).

B co,u,epmaTeanoﬁ NVHUN «XUMUA U HU3Hb» pPacCKpbIBAOTCA /NIOTUYHECKHUE CBA3U MeXAY CBOﬁCTBaMM, NPUMEeHEHNEM,
nonydyeHnem Bewects B na6opaToprlx ycnosmnAax U Ha nNponssoacTtBe; (I)OpMMpVETCﬂ Ky/QbTypa 6e30nacHOro M 3KO0rMYECKHn

rPamoTHOro o6pau.|,eHm-| C XMMUYECKUMM 06 BEKTAMM.

B xypce 3HaunTeNnbHAS POJIH OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO TPAKTUYECKUX PaboT U J1a00paTOpPHBIX
OTBITOB, (PUKCAIIMM U aHAM3y UX PE3YJIHTATOB, COOJIOICHUIO HOPM U TpaBUJl OE30IMaCHONW pabOThl B XMMHUYECKOM KaOWHETE
(;mabopaTtopun).

Peanuzanus mporpammbl Kypca B mpoliecce OOydeHHs MO3BOJIUT OOYy4YalOIIUMCS TMOHSATh POJb U 3HAUCHHE XUMHUHU CpEIu
JIPYTUX HAYK O MPUPOJIE, T. €. PACKPHITH BKJIAJ XUMUU B (POPMUPOBaAHUE IIEJIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Kypc paccuutan Ha o6azamenvHoe uszyuenue npeomema B o0béMe 140 ydeOHBIX yacoB, 1Mo 2 vaca B Hemento B 8—9
KJ1accax.

C uenbio NOBbIWEHNA KayecTBa XMMUYECKOro 06pa3oBaHNA HA YPOBHE OCHOBHOroO obLliero o6pas3oBaHns pekoMmeHayem

nponedesemuyecKoe u3syyeHue xumuu 8 7 Knacce (http://catalog.prosv.ru/item/25177 — ccbinka Ha memoouYecKue

peKkoMeHOauuu U memamu4yecKkoe naaHUpo8aHuUe 0aHHO20 Kypca).

Bbonee panHee m3yyeHue XMMUKU B OCHOBHOW IIKOJE MOCPEICTBOM BBEJCHHS MPOIEIEBTUUYECKOrO0 Kypca B o0béme 35

y4eOHBIX YacOB 10 | "yacy B HEJEIO TO3BOJINT:


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

® YMEHbLWWUTb UHTEHCMBHOCTb U3Yy4YeHUA Yy4ebHOro maTepuana Kypca XMMUM OCHOBHOM LLKO/Ibl NO OTHOLIEHUIO K y4ebHOMY
BPEMEHMU;

e 106UTbCA BO3MOXKHOCTK BoNee BHUMATEIbHO M3y4aTb MaTepman Kypca, Tak Kak ecTb BpeMsa A1A OTPaboTKM N KoppeKummn
3HAHUM yyaLmxcs;

e cPopmmnpoBaTb YCTOMUYMBBLIN NO3HABATENbHbIN MHTEPEC K NpeaMeTy;

e 30dEKTMBHO pPa3BUTb HE TO/IbKO NPeAMETHbIE, HO U MeTanpeaMeTHble 3HaHMA, YMEHMA U HaBblKM, @ TaKKe IMYHOCTHbIE
KauyecTBa yyalymxcs;

® WHTErpupoBaTb XMMUIO B CUCTEMY €CTECTBEHHO-HAY4YHbIX 3HAaHWIN AN GOPMUPOBAHMA XMMUYECKOM KAPTUHbI MUpPA KaK
COCTaBHOM YaCcTM eCTeCTBEHHO-HAaY4YHOM KapTUHbI.

Mpeanaraemblit KypC HOCUT OBLLEKY/NbTYPHbIMA XapaKTep M MNO3BOASAET yyalMMCs onpenenntbca ¢ BblIbopom npoduns

oby4yeHMA B cCTapLuen WKone.

Mpeanaraemblt NPoNeAeBTUYECKUI KypC SIBNASETCA aBTOHOMHbIM MO OTHOLWEHMUIO K 06A3aTelbHOMY Kypcy OCHOBHOW

LLUKObI.

Takum ob6pasom, paboyada nporpamma MoOXeT ObiTb CcOCTaBneHa C Y4ETOM CoAepXKaHua npeasaraemoro

nponeAeBTUYECKOTO Kypca.



MnhaHupyemblie pe3ynbTaTbl 0CBOEHUA yuebHOro npegmera
MpeameTHble pe3ynbTaTbl

o 3aBepLUeHUIo Kypca XMMWUK Ha 3Tane OCHOBHOIO o6u.|,ero O6pa3OBaHMF| BbIMYCKHUKNA OCHOBHOW LUKO/IbI AO1XKHbI

0OB/1IafeTb CeAyloWwmnmMn pesynbTaTtamMu:
I. /luuHOCMHbIEe pe3ynbmambl:

1) 0CO3HAHUE CBOEW 3THUYECKOW npnHagnexxHoCctn, 3HaHne UCTopun XmMmmm U BKIAAa pOCCMﬁCKOﬁ XMMUYECKOM Haykun B

MUPOBYIO XUMMUIO;

2) dJopmupoeaHue OTBETCTBEHHOIO0 OTHOWEHMNA K MNO3HAHUIO XUMWUWN; TOTOBHOCTU WU cnocobHocTn o6yqa+ou.|,mxc9 K
CamMmopa3sunUTuo u“ caM006pa30|3aHmo Ha OCHOBE WM3Yy4YEHHDbIX d)aI-(TOB, 3aKOHOB WU TGOpVIVI XMMUU; OCO3HAHHOTO Bbl60pa n

NOCTPOEHME NHAMBUAYANbHON 06pa30BaTe/IbHOM TPAEKTOPUK;

3) popmuposaHue UENOCTHOMN eCTEeCTBEHHO-HAYy4YHOM KapTUHbI MUPA, HEOTHEM/IEMOWN YaCTbio KOTOPOW ABAETCA XMMUYECKas

KapTMHa MUPa;

4) osnadeHuUe COBPEMEHHbIM i3bIKOM, COOTBETCTBYHOLLMM YPOBHIO Pa3BUTUSA HaYKM U O0OLLECTBEHHOM NPAKTUKN, B TOM YUC/IE U

XUMUYECKUM,



5) ocgoeHue coumanbHbiX HOPM, NPaBUA NOBeAEHUA, poneit U GOPM COLMANbHOM KU3HU B COLUYME, MPUPOAE M YaCTHOM KU3HMU

Ha OCHOBE 3KO/I0MMYECKOM KyAbTypbl U 6e3onacHoro o6pau.|,eHV|7-| C BewecrBamun U matepmnanamu;

6) opmuposaHue KOMMYHUKATUBHON KOMMETEHTHOCTM B OOLWEHUM CO CBEPCTHUKAMM UM B3POC/IbIMM B npolecce
obpasoBaTesnibHOM, 0OLWECTBEHHO MNOAE3HOM, y4yebHO-uUccnesoBaTENbCKOM, TBOPYECKOM M APYrMx BUAOB AeATE/IbHOCTY,

CBA3aHHbIX C XMMUEN.
ll. MemanpedmemHebie pe3ynomameol:
1) onpedeneHue uenen cobcTBEHHOro 0by4yeHUs, NocTaHOBKa U GopmMyInMpoBaHMe aAnsa ceba HOBbIX 3a4aY;

2) nnaHuposaHue nNyTel [AOCTUNKEHMA JKeNaeMoro pesynbTaTa oOby4yeHMs XMMMM  KaK TeopeTMYeckoro, Tak W

IKCNEPUMEHTAJIbHOIO XapaKTepa;

3) coomHeceHue cBOWX AEUCTBUN C NAAHUPYEMbIMW pe3ynbTaTaMW, ocywecmesieHue KOHTPONA CBOel AeATeNbHOCTU B
npouecce AOCTUXKEHUA pe3ynbTaTta, onpedeseHue cnocoboB AeNCTBUIA NPU BbINOJHEHUM NabOPaTOPHbIX U NPaKTUYecKux pabot

B COOTBETCTBUU C NpPaBn1aMn TEXHUKHU 6e3OI'IaCHOCTVI;

4) onpedesneHue NCTOYHUKOB XMMUYECKON MHPOpMaUUMK, NoNydyeHne n aHanms eé, co3gaHne MHGOPMaLMOHHOro NPoayKTa U

€ro npe3eHTauuna,



5) ucriosibzoeaHue OCHOBHbIX UHTENNEKTYA/IbHbIX onepau,mﬁ: dHa/n3a U CUHTE3a, CpaBHEHUNA N CUCTEMATU3AUUNMN, O606LLI,€HMFI n
KOHKpEeTu3auunun, evidesieHue NnpU4INHHO-cneaCcrBeHHbIX CBA3EN U rnocmpoeHue NOormM4ecKkoro paccyxKaeHna n ymosakarn4veHunA

(MHAYKTMBHOrO, A4eAYKTMBHOIO W NO aHAN0rMM) Ha MaTepuane ecTeCTBEHHO-HaYy4YHOro CoAepKaHuA;

6) ymeHue C€o34aBaTtb, NMPUMEHATb U HpEO6paSOBbIBaTb 3HakKn “n CMmBOJIbl, MO4ENN U CXemMbl ANA pelleHnA y‘-le6HbIX 7

NMO3HaBaTE/IbHbIX 3a4aY4;

7) d)OpMUpOBGHUE’ U passumue 3KoONorm4eCKoro molilineHnAa, ymeHue npmmMeHATb ero B HO3HaBaTEHbHOV1, KOMMYHMKaTMBHOﬁ,

COUMANbHON NPAKTUKe N NpodeCcCUOHANbHON OPUEHTALMMY;

8) eeHepuposaHue naen n onpegeneHne cpeacTs, HeoH6XoANUMbIX N5 UX peann3aLnu.
lll. TpedmemHbIe pe3ynomamel:
BbINyCKHUK Hay4uTca:

® XapaKTepu3oBaTb OCHOBHbIE METOAbl NO3HAHWUA: HabtoAeHMEe, USMEPEHUNE, SKCMTEPUMEHT;

® OMNUCbIBaTb CBOMCTBA TBEPADbIX, KUAKUX, Ta30006pa3HbIX BELWECTB, BblAENANA UX CYLLECTBEHHbIE NPU3HAKW;

® PaCcKpbIBaTb CMbIC/I OCHOBHbIX XMMMWYECKUX MOHATUIA «aTOM», «MOJIEKYa», «XUMWYECKUIA 3SNEeMeHT», «NpocToe
BELLECTBOY, KC/IOKHOE BELWECTBOY, KBAZIEHTHOCTbY, KXXMMMUYECKaA PeaKkLma», UCNOIb3ys 3HAKOBYHO CUCTEMY XUMWUU;

® PACKpbIBATb CMbIC/1 3aKOHOB COXPaHEHMS MacCbl BELLECTB, MOCTOAHCTBA COCTaBa, aTOMHO-MOIEKY/IAPHOM TEOPUK;

® pa3zinvyaTb XMMU4eCKmne " ¢M3VI'~I€CI-(VI€ ABNE€HUA;



® Ha3blBaTb XMMMUYECKME I/IEMEHTDI;

® onpeaensaTb COCTaB BELLECTB NO UX GOpMynam;

® onpeaensaTb BaN€HTHOCTb aTOMa 3/1eMEHTA B COeAUHEHUSAX;

e onpeaenaTb TMN XMMUYECKUX PeaKLNiA;

® Ha3blBaTb NPU3HAKM M YCIOBMA NPOTEKAHNA XUMMUYECKMX peaKLmit;

® BbIABNATb NPM3HAKWU, CBUAETENLCTBYIOWME O MPOTEKAHUM XMMMYECKOM peakumMn MNpu BbIMOJHEHUU XMMWUYECKOTO
OnbITa;

® CcocTaBnATb popMy/ibl BUHAPHBIX COEANHEHUN;

® COCTaBNATb YPAaBHEHMA XMMUYECKUX PeaKLNIA;

e cobnogatb npaBuna 6esonacHom paboTbl Npu NpoBeAEHUM OMNbITOB;

® nosab30BaTbcA abopaTopHbIM 060PYAOBaHMEM M NOCYAON;

® BbIYNC/IATb OTHOCUTENbHYIO MONEKYNAPHYIO U MOIAPHYIO MacCbl BELLECTB;

® BbIYUC/AATb MAaCCOBYH 4010 XMMUYECKOTO 3N1eMeHTa No dopmye coeanHeHus;

® BbIYUC/IATb KOAMYECTBO, OO6BEM WMAM MacCy BewecTBa NO KOAMYecTBY, 06bEMY, mMacce peareHToB WAW NPOAYKTOB
peaKkuuy;

® XapaKTepusoBaTb GM3NYECKME U XMMMUYECKME CBOMCTBA NPOCTbIX BELLECTB: KMC/I0pOAa M BOAOPOAa;

® nosy4yaTb, cOBUpPaATb KUCNOPOA U BOAOPOL;

® pacno3HaBaTb OMNbITHbIM NYTEM ra3oo0bpasHble BeWwecTsa: KUCA0poa, BOAOPOL;



® pPaCKpbIBATb CMbIC/A 3aKOHa ABOragpo;

® PACKpPbIBATb CMbIC/1 MOHATUM «TENN0BOMN 3GEKT peakumm», «MONAPHbIN 06bem»;

® XapaKTepusoBaTb GPMU3NYECKME U XMMUYECKNE CBOMCTBA BOAbI;

® PACKpPbIBATb CMbIC/1 NOHATUA «PACTBOPY;

® BblY4MCNATL MACCOBYIO 40110 PACTBOPEHHOIO BELWLECTBA B PACTBOPE;

® NPUroTOB/AATL PACTBOPbLI C ONpeaeNéHHON MacCOBOM A0/1eN PAaCTBOPEHHOMO BELLECTBA;

® Ha3blBaTb COEANHEHMA U3YYEHHbIX K/TaCCOB HEOPraHNYECKUX BELLECTB;

® XapaKTepusoBaTb PU3NYECKME U XMMMYECKME CBOWMCTBA OCHOBHbLIX KNACCOB HEOPraHMYECKUX BELLECTB: OKCUAOB,
KWUCNOT, OCHOBaHUM, COMEM;

® onpeaenaTb NPUHAANENKHOCTb BELLECTB K ONpeaeieHHOMY Knaccy COeANHEHWUI;

® COCTaBNATb POPMYNbl HEOPraHMYECKNX COEANHEHUNIN U3YYEHHDIX KNaCCOB;

® MPOBOAMUTb OMbITbl, NOATBEPXKAAOLME XMMNYECKME CBONCTBA M3YYEHHbIX KN1AaCCOB HEOPraHMYECKNX BELLECTB;

® pacno3HaBaTb OMbITHbIM MNYTEM PACTBOPbI KUCNOT U LLEI0YEN MO USMEHEHMIO OKPACKM MHANKATOPA;

® XapaKTepu3oBaTb B3aMMOCBA3b MEXAY K/1aCCaMW HEOPraHUYECKUX COEAUHEHU I;

® pacKpbIiBaTb cmbich lMepuognyeckoro 3akoHa . U. MeHaeneesa;

e 06DbACHATL OU3MYECKUIA CMbICT aTOMHOro (NOopsiAKOBOro) HOMepa XMMWUYECKOro 3/IEMEHTa, HOMEPOB TpPynnbl W

nepuoaa B nepunoanyeckon cucteme .M. MeHgeneesa;



® 0OBACHATL 3aKOHOMEPHOCTU U3MEHEHWUs CTPOEHWA aTOMOB, CBOMCTB 3/IEMEHTOB B Npeaenax Masibix MNepuoaos W
rnaBHbIX noarpynn;

® XapaKTepu3oBaTb XMMUYECKUE 3NeMeHTbl (OT BoAopoAa A0 KanbLMA) Ha OCHOBE MX MOMIOXKEHMA B NepuoaUnYecKom
cucteme . N. MeHaeneeBa n ocobeHHOCTEN CTPOEHUS UX aTOMOB;

® COCTaBNATb CXeMbl CTPOEHMA aTOMOB nepBbix 20 anemeHToB nepunoaundeckon cuctemol . . MeHaeneesa;

® PACKpPbIBATb CMbIC/1 MOHATUI «XMMMUYECKAA CBA3bY, KINEKTPOOTPMULATENBHOCTLY;

® XapaKTepu3oBaTb 3aBUCMMOCTb GU3NYECKMX CBOMCTB BELLECTB OT TUMA KPUCTAN/IMYECKOM PELLETKY;

® OnpeaensiTb BUA XMMUYECKOM CBA3M B HEOPraHNYECKMUX COeAMHEHMUAX;

e K306parkaTb CXEMbI CTPOEHUA MOJIEKYN BELLECTB, 06pa3oBaHHbIX Pa3HbIMU BUAAMU XMMUYECKMX CBA3EN;

® PaCcKpPbIBaTb CMbICA MOHATUN «UOH», KKAaTUOH», KAHUOH», «3NEKTPOINTbI», KHEINEKTPOIUTLI», «3/EKTPOAUTUYECKaA
AnccoumaLma», KOKUCAUTENbY, «CTeNeHb OKUCNEHNAY, «BOCCTAHOBUTE/Ib», KOKUCAEHMNEY, KBOCCTAHOBAEHMUEY;

® OonpeaensTb CTeNeHb OKUCNEHUA aTOMA 3/1IEMEHTA B COEAUHEHUU;

® PACKpPbIBATb CMbIC/1 TEOPUU INEKTPOSIUTUYECKOM ANccoumnaumu;

® COCTaBNATb YPaBHEHUA 3EKTPOSIMTUYECKOM ANUCCOLMALMM KUCNOT, LLEIOYEN, CONEN;

e 06DBACHATbL CYLWHOCTb NPOLECCa 3/IEKTPOIMTUYECKOM AMCCOLMALNN U PeaKLUNIA MOHHOTO 0OMEeHa;

® COCTaBNATb NOJIHbIE U COKPALLEHHbIE MOHHbIE YPaBHEHUA peakuuin obmeHa;

e onpeaensitb BO3MOMKHOCTb MPOTEKAHUA peakuMit MIOHHOro 0bMeHa;

® MPOBOAUTbL PeaKkLUmn, MOATBEPNKAAOLLINE KAaYeCTBEHHbI COCTaB Pa3/INYHbIX BELLECTB;



e onpeaensaTb OKUCAUTENb U BOCCTAHOBUTEb;

® COCTaB/IATb YPaBHEHMA OKUCANTEIbHO-BOCCTAHOBUTENbHbIX PeaKLnii;

e Ha3blBaTb GAKTOPbI, BAUAIOLLME HA CKOPOCTb XMMMUUYECKOMN peakuuu;

® KNaccMdMUMPOBATb XMMUYECKME PeaKLMMN NO PA3/IMYHbIM NPU3HAKaAM;

® XapaKTepu3oBaTb B3aMMOCBA3b MEXAY COCTaBOM, CTDOEHMEM U CBOMCTBAMW HEMETA/N/OB;

® MPOBOAUTL OMbITbl MO MOAYYEHUIO, COBUPAHUIO U U3YYEHUIOD XMMMYECKUX CBOWMCTB ra300b6pasHbiX BeLLECTB:
YrIeKMCNOro rasa, amMmnaKa;

® pacno3HaBaTb OMbITHbIM NYTEM ra3006pa3sHble BEWECTBA: YIIEKUCAbIN ra3 U aMMUaK;

® XapaKTepu3oBaTb B3aMMOCBA3b MeXAYy COCTaBOM, CTPOEHUEM U CBOMCTBAMW METaN/IOB;

® Ha3blBaTb OpPraHMYECKMe BelLecTBa No Mx Gopmyne: MeTaH, 3TaH, 3TUNEH, MEeTaHO/, 3TaHOA, TMNULEPUH, YKCyCcHas
KMCNOTa, aMUHOYKCYCHan KMCNOTa, CTeapuUHOBaA KMC0Ta, ONIEMHOBAA KMCNOTA, INOKO33a;

® OLEHMBATb BIMAHME XMMUYECKOTO 3arps3sHEHMA OKpYKaloLel cpeabl Ha OPraHNU3M YeN0BEKa;

® IPaMOTHO 06pPaLLATLCA C BELLECTBAMM B NOBCEAHEBHOM }KU3HU;

e onpeaensiTb BO3MOMXKHOCTb NPOTEKAHMA peaKunii HEKOTOPbIX NpeacTaBUTENE OpraHNUYECcKUX BELLECTB C KMCI0POA0M,
BOZOPOAOM, METaNIaMWN, OCHOBAHUAMMU, FraoreHamum.

BbINYCKHUK NOYYMUT BO3MOKHOCTb HAaYy4YUTbCA:



® g8bI08U2AMb U NMPOBEPAMb IKCMePUMEHMAsbHO 2unome3bl 0 XUMUYeCcKUX ceolicmeax seuw,ecme Ha OCHog8e Ux cocmasa
U CmpoeHus, ux crnocobHocmu secmyname 8 XUMUYEecKue peakyuu, O xapakmepe u npodyKmax Ppas3au4yHbIX XUMUYECKUX
peakyuu;

® Xapakmepu3o8ams 8ew,ecmsa no cocmasy, CMpoeHuro U ceolicmeam, ycmaHassaueame npuU4YUHHO-C1€0CMBeHHble
c843U Mex0y OaHHbIMU XapPaKmMepuCmMuKamu eewecmasa;

® cocmasnaAMos MoseKyAAPHbIe U MOsHbIe UOHHbIe YPasHeHUs Mo COKPAUEHHbIM UOHHbLIM YPABHEHUAM;

® 1pO2HO3UPOBAMbL CMOCOBHOCMb B8ewjecmasa rnpoAsAaAmMb OKUC/AUMesibHble Uau 80CCmaHosumesbHele cgolicmea ¢
ydyemom cmeneHell OKUC/AEHUSA 31eMeHmMos, 8X00AUUX 8 €20 cOCmas;

® cocmasenaAMb ypasHeHUA peakyull, coomeemcmsyrowux nocaedosamesnbHOCMU npespau,eHuli HeopeaHu4YecKux
geuwecms pasnuvHbIX Ka1accos;

® 8b/08U2AMb U MPOBEpPAMb 3KCrepuMeHmMasabHO 2urnome3sbl 0 pe3ysabmamax 8030elicmeus pasnu4HbIX (haKmopos Ha
U3MeHeHue CKopocmu xumu4yeckol peakyuu;

® UCronb308amMb NpuobpemeéHHble 3HaHUA 0718 3K002UYEeCKU 2pAMOMHO020 rnosedeHus 8 OKpyxcarouweli cpeoe;

® UCroaL308aMb  NPUOBPEeMEHHbIE  Kalouyesble  KOMMemeHUuu [pu  8bIfNoAHEeHUU  npoekmos U  y4yebHo-
uccnedosamesnbCKUx 3a0a4 1o usy4yeHuro ceolicmas, crnocobos nosayvYeHus u pacrno3Ha8aHUsa 8EU,ecms;

® 06BEKMUBHO OUEHUBAMb UHGHOPMAYUIO O BEUW,eCmaax U XUMUYeCKUX NMpoyeccax;

® Kpumu4yecKu OMmHOCUMbCA K rncesloHay4YyHol UHgpopmayuu, HedobpocosecmHol pekaame 8 cpedcmsax maccosol

UHgopmayuu;



® 0C03HOBAMb 3HAYEHUE Meopemu4ecKUX 3HaHUU no xumuu 0218 NPaKmMu4ecKol 0eamesnbHOCMU 4Ye/108€eKda;
e co30a8amb MoOenu U cxemsl 048 peuweHuAa y4yebHbIX U MO03HA8AMesIbHbIX 3a0a4;, MOHUMamMb HeobxoduMmMocme

cobnrodeHuAa npednucaHul, npedsaa2aembix 8 UHCMPYKUUAX M0 UCMN0Ab308AHUIO eKapcmas, cpedcma bbimosoli xumuu u op.



CopepkaHue yuebHoro npegmera

8 Knacc
HayasbHble NOHATUA U 3aKOHbl XMMUU

Tena v BewecTsa. CsouncTBa BewecTB. DTaNOHHble (I)IA3I/I‘-IECI-(ME CBOMCTBA Bewects. MaTepuanbl U maTepuanosegeHue.

Ponb Xumuu B }KU3HU COBPEMEHHOI0 O6LLI,eCTBa. OTHOWeHMne O6LLI,eCTBa K XUMUNU: XEMO(I)VIJ'IVIFI n XEMO¢O6MFI.

MeToabl M3ydeHnAa XUMUMN. Ha6mop,eHV|e. 3I-(CI'IepI/1MeHT. MopenunposaHue. Mogenn matepuanbHble U 3HAaKOBble WU

CMMBOJIbHbIE.

la3bl. *KugkocTtu. TBép,ﬂ,bIe BelwlecTBa. B3anmHble nepexoabl meXay arperaTHbIMM COCTOAHMAMM BeLLecTBa: BO3rOHKa

(cybnnmaums) n aecybammauyma, KOHAEHCAUUS U UCNapeHne, KPUCTaNIn3auma U naasaeHme.

®dusmyeckme saBneHunaA. YucTole BewwecTsa U cmecu. FlomoreHHble U reTeporeHHble cmecu. Cmecn razoobpasHble, XKUOKME U
TBEpAble. Cnocobbl pa3aeneHnsa cmeceit: NeperoHka, UAn AUCTUANALUA, OTCTauBaHue, GUAbTPOBAHME, KPUCTANNIN3ALNA UM

BbiNapuBaHue. Xpomatorpadus. MpmumeHeHmne 3Tux cnocobosB B N1abopaTopHOM NPaKTUKe, Ha NPOM3BOACTBE U B ObITY.

Xumunyeckne anemeHTbl. ATOMbl M MoaeKynbl. [pocTble U CNOXHbIe BewecTsa. ANIOTPONMUA Ha NpUMepe Kucaopoaa.

OCHOBHbI€ NONOXKEeHMA aTOMHO-MO/IEKYNAPHOIO yYeHUsA. MoHbl. BewecTBa MONEKYIAPHOTO U HEMOIEKYNAPHOTO CTPOEHUA.



3HaKK (CMMBO/bI) XMMUYECKNX 3NeMEHTOB. MHPOpMaLMA, KOTOPYIO HECYT 3HAKU XMMUYECKUX 31€EMEHTOB. DTUMONOIUA
Ha3BaHUMN HEKOTOPbIX XMUMMUYECKUX 3neMeHToB. [lepuogmyeckas Tabauua xumuyeckux snemeHtoB . N. MeHpeneesa:
KOPOTKONEPUOAHbIN U ANMHHOMNEPUOAHbIM BapuaHTbl. MMepuoabl u rpynnbl. FnaBHaa M noboyHaa noarpynnbl, uan A- n b-

rpynnbl. OTHOCUTEeNIbHAA aTOMHaA macca.

Xumunyeckme ¢opmynbl. UHOEKcbl M KoapduumeHTbl. OTHOCMTENbHAA MONEKynspHas Mmacca. MaccoBaa pgons

XMMMYECKOro 31IeMeHTa B coeauHeHUn. MHpopmaums, KOTOpyo HECYT XMMUYECcKne Gopmybl.

BaneHTHOCTb. CTPYKTYpHble PopMy/bl. XMMUYECKME INEMEHTbI C MOCTOAHHOM M MEepeMeHHON BaNeHTHOCTbio. BbiBoA
dopmynbl coeguMHEHMA MO BaneHTHOCTU. OnpeaeneHve BaANIEHTHOCTM XMMMYECKOro 3nemeHTa no <¢opmyne BellecTsa.
CocTaBneHue Ha3BaHUW COEAMHEHWMI, COCTOALMX M3 ABYX XMMWYECKMX 3/IEMEHTOB, MO Ba/NEHTHOCTU. 3aKOH MOCTOAHCTBA

COCTaBa BELWIECTB.

XUMUYeckme peakumu. PeareHTbl U NPOAyKTbl peakunun. MpU3HaAKM XMMUYECKUX PeakuMi. YCNOBUA UX MPOTEKAHUA U

npekpalweHua. Peakunm ropeHns. IK30TepMUUYECKME N SHAOTEPMUYECKME PeaKLUM.

3aKOH COXpaHeHMA Maccbl BewecTB. XMMUYecKMe ypaBHeHus. CocTaB/leHME XMMWUYECKUX ypaBHeHWI. UMHbopmaums,

KOTOPYIO HECET XMMUYECKOE YpPaBHEHME.

KnaccndpuKkauma XMMUYeCcKUX peakumin No COCTaBy M YUC/y PeareHToB M NPoAYyKTOB. TUMbl XMMUYECKUX peakumin. Peakumnm

coegunHeHunAa, pa3ioXKeHUA, 3ameLlleHna 1 obmeHa. HaTafIVI3aTOpr M KaTa/in3.



AemoHcTpauuun

e Konnekuusa matepuanos U U3LENNN U3 HUX.

e Mogenu, ncnosb3yemble Ha ypokax pusnkn, buonorum mn reorpadpum.

e Ob6BEMHDIE M LIAPOCTEPIKHEBLIE MOAENN HEKOTOPbIX XUMUYECKUX BELLLECTB.

e Mogenu KpUCTanIM4yecKnx peLléTok.

e CobupaHune npubopa gnAa NonyyeHMA rasa U NPOBEPKA €ro Ha repMeTUYHOCTb.

e BO3roHka cyxoro nbga, noga unun HadptanmHa.

e ArperaTHble COCTOAHMA BOAbI.

e PasgeneHune gByx HECMELUMBAOLLMXCA XKMUOKOCTEN C NOMOLLBIO AENUTENBHOM BOPOHKMW.
e [lnctunnatop u ero pabora.

e YcTaHOBKa Ans pUNbTPOBaHMA U eé paboTa.

e YCTaHOBKa 414 BblNapMBaHMA U eé paboTa.

o Konnekuua 6bIToBbIX NPpMbOoPoB Ans GUNbTPOBAHUSA BO3AYXa.

e PasgeneHue KpacaLlero BewecTsa paomacTtepa C NOMoLbo ByMarkKHOM xpomaTtorpadum.
e Mopgenu annoTponHbiXx mogmudurKaumm yrnepoaa v cepbi.

e [lonyyeHune 030Ha.

e optpetsbl W. A1. Bepuenunyca u [. U. MeHaeneesa.



e KopoTKONEepuoaHbI U SAMHHONEPUOAHbIM BapuaHTel Mepuogmyeckon cuctemol . U. MeHgeneesa

e KOHCTpyMpOBaHUE LWAPOCTEPKHEBBIX MOAENEN MONEKYN.

e Annapat Kunna.

e PasnoxeHne bBuxpomata aMMOHMUA.

e [OpeHue cepbl U MAarHMEBOWM NEHTLI.

e [lopTtpeTbl M. B. JlomoHocoBa n A. J1. J/laByasbe.

e  OnblITbl, UNNOCTPUPYIOLLME 3aKOH COXPAaHEHUA MACCbl BELLECTB.

e [opeHue pocdopa, pacTBoOpeHUEe NPOAYKTA TOPEHMA B BOAE N UCCNeA0BaHNE NONYYEHHOTO PACTBOPA JIAKMYCOM .
e B3aummopgencTemne CONAHOM KMCNOTbI C LLUHKOM.

e [onyyeHune rugpokcnuaa meau(ll) n ero pasnoxkeHune nNpm HarpeBaHUM.

NabopaTopHbie onbiTbl
1. O3HakomeHMe c Konsekunen nabopatopHo nocyabl.
2. MposepKa npmnbopa 414 NONYYEHUA ra30B HA FEPMETUYHOCTb.
3. O3HaKOMANEeHUe ¢ MMHepanamum, 0b6pasyrLWLMMM FPAHUT.
4. NMpuUroToBieHME reTePOreHHOM CMeCcK NOPOLLKOB CePbI U XKesie3a U UX pasaesieHune.

5. B3aumoaencTemne pacTBOPOB X/I0PUA0B M MOANAO0B Kanus ¢ pacTBOPOM HUTpaTa cepebpa.



6. MonyyeHune ruapokcnaa meau(ll) u ero B3aumoaemncTemne ¢ CEpPHOM KUCNOTOMN.

7. B3aumoaencramne pactBopa coApbl C KUCIOTOW.

8. MpoBepKa 3aKOHa COXpPaHEeHMA MAcCbl BELLECTB Ha NPUMepe B3aMMOAENCTBUA LLENOYM U KUCNOTbI.

9. MpoBepKa 3aKOHa COXPaHEeHMA MACcCbl BELLECTB Ha NpUMepe B3aMMoAencTama Weénoum u conm xenesa (lll).

10. Pa3noxeHue nepokcMaa BoAOpPOAa C MOMOLLbID OKcuaa mapraHua (IV). 11.3amelieHne »enesom mean B MeHOM

Kynopoce.
MpakTuyeckue paboTbl

1. 3HakomcTBO C nabopatopHbiM o0bopyaoBaHueM. [paBuna TeXHUKM 6Ge3onacHOCTM nNpu paboTte B KabuHeTe XUMUWN.

HeKkoTopble BuApbl pabor.
2. AHanu3 nousbl (aHanor paboTbl «OYNCTKA MOBAPEHHOM CONMNY).
Ba)kHelLMe npeacTaBUTENM HeopraHUYeckux sewects. KonnmuectseHHble OTHOLIEHUA B XMMUU

CocTtaB Bo3ayxa. [ToHATHE 06 06BEMHOM A0Ne (p) KOMNOHEHTA NPUPOAHON ra3o0Bo cMeck — BO3ayxa. Pacyét o6véma

KOMMNOHEHTa ra3oBoOI CMeCcK No ero ob6vemHom gone u HaobopoT.



KMCﬂOpO,ﬂ,. O30H. I'Ionyqume Kncnopoga. C06MpaHme N pacrno3HaBaHWe KUcaopoaga. XrMmunyeckune cBOMCTBa Knucnopoga:

B3aMMO,£I,el\;1CTBMe C MmeTannamu, HemeTaaliamMmn N CA10KHbIMU BELLLECTBAMM. anMeHeHMe Kucnopoga. prFOBOpOT Kncnopona B

npupose.

OKcnapl. ObpasoBaHMe Ha3BaHWUN OKCUAOB Mo UX popmynam. CoctaBneHne Gopmyn OKCUAOB MO UX Ha3BaAHUAM.

MNpeacTaBuTenn oKCMAO0B: BO4A U yI'I'IEI-(I/ICfIbII\;I ras, HeralwéHana n3BecTb.
Bogopopa B npupose. dunsmyeckme n Xummyeckme CBOMCTBA BOAOpPOAa, €ro noayd4eHmne N npumeHeHue.

Kncnotbl, Mx coctas n Knaccupukauma. MHamMkaTopsl. Tabauua pactsopumoctu. ConsHas u cepHan KMCNOoTbl, UX CBOMCTBA

N npnmeHeHune.

Conu, Ux cocTaB U Ha3BaHMA. PacTBOpMMOCTb cosielt B Boae. MpeacTaBUTeNIN CONEN: X10pua, HaTpUA, KapboHaT HaTpus,

docdaT Kanbyma.

NoctoaHHaa Asoragpo. Koanyvectso Belwectsa. Monb. MonAapHaa macca. KpaTHble e 4UHN LI MU3MEePEHUA KONNYeCTBa

BelLecTBa — MUAJIMMOIb U KUAOMOb, MUAJIMMONAPHAA U KWIOMOIAPHAA MacCbl BeLLLecTBa.
PacyéTbl C ICNONb30BAHMEM NOHATUIMA KKONMYECTBO BELLECTBAY, K MOIAPHAA Macca», «NOCTOsAHHAsA ABoragpo».
3akoH ABoraapo. MonapHbi 06BEM razoobpasHbix Bewects. OTHOCUTENbHAA NAOTHOCTb OAHOrO ras3a rno Apyromy.

KpaTHble e ANHULbI U3MEPEHUA — MUNIUMOIAPHBINA U KWTOMONAPHbIA 06beMbI ra3006pa3HbIX BELLECTB.



PacyéTbl C WCNONb30BaHMEM MNOHATUIM «KONMYECTBO BELLECTBAY», «MOJSIPHAA Macca», «MONSAPHbIN 0b6bEM ra3oBy,

«MNOCTOAHHAA ABoragpo».

PacyéTbl ¢ UCNONb30BaHNEM NOHATUIN KKONMYECTBO BELLECTBa», K MOMAPHAA Macca», «KMONAPHbIN 06BEM ra3oB», K4MC/O

ABoragpo».

r'mapocdepa. KpyroBopoT Boabl B Npupoae. Pusnyeckme n XuMmnyeckme CBOMCTBA BOAbl: B3aMMOAENCTBME C OKCUAAMM.

OcHOBaHMA, UX COCTaB. PactBopuMOCTb OCHOBaHWUI B Boae. VM3ameHeHMe OKpPaCKM UHOUKATOPOB B LLI,E‘J'IO‘-IHOI‘/JI cpege.

MpeacTaBUTENM LEOYEN: TMAPOKCUAbI HATPUA, KaNA U KanbLms.

PacTBopuTenb U pacTBOpéHHoe BelecTBo. PactBopbl. PactBopeHue. mapatbl. MaccoBaa [0Ns PacTBOPEHHOTO

BewecTBa. PacyéTbl, CBA3AHHbIE C UCNONb30BAaHMEM NOHATUA «MaccoBasA A0NA paCTBOpéHHOI'O BellecTBa».

AemoHcTpayuun

e OnpegeneHune coaep¥aHma KNCA0POAa B BO3AYXeE.

e [lonyyeHne KNCNOPOaa Pa3/IoKEHMEM NepMaHraHaTa Kainsa 1 NepokcmMaa BoAopoaa.
e CobupaHne meToaoM BbITECHEHUA BO3AyXa U BOAbI.

e Pacno3HaBaHMe KUCcAopoaa.

o [opeHne marHus, xenesa, yrnsa, cepbl n pochopa B KUCnopoae.

e Konnekyma okcuaos.



e [lonyyeHune, cobmpaHue 1 pacno3HaBaHMe BOAOPOAA.

e [opeHue Bogopoaa.

e B3aumogelicTeme Bogopoaa ¢ okcuaom meau(ll).

e Konnekuusa MMHepanbHbIX KUCAOT.

e [lpaBuno paszbaBneHma cepon KUCNOTbI.

e Konnekuua conen.

e Tabnuua pacTBOPUMOCTM OCHOBAHWUM, KUCNOT U COJIEN B BOAE.

e HeKoTopble MeTaNNbl, HEMETaN/Ibl U COEAUHEHMA KOIMYECTBOM BeLecTBa B 1 Mob.
e Mopagenb MmonapHoro o6béma razaoobpasHbIX BELLECTB.

e KonneKkuus oCHOBaHUN.

NabopaTopHbie onbiTbl
12. NMomyTHEHMEe M3BECTKOBOM BOAbI MPU NPOMNYCKaHUM YINEKMUCAOTO rasa.
13. Nony4yeHne BOAOPOAA B3aUMOLENCTBMEM LLUHKA U CONSIHOM KMCNOTbI.
14. Pacno3HaBaHue KUCNOT MHAUKATOPaAMMU.

15. U3meHeHMe OKpacKkn MHAWMKATOPOB B LLLEIOYHON Cpee.



16. O3HakomneHue ¢ npenapatamum ﬂ,OMaIJJHEI\;I WAN WKONbHOM anTeYykn — pactBOpamun nepokcnga soaopoaa, Cl'lVIpTOBOl\;I

HACTOMKM MOAa M HalaTblPHOro cnupTa.
MpakTHuyeckue paboTbl
3. MonyyeHune, cobnpaHmne n pacnosHaBaHWe KUCN0POAa.
4. Nony4yeHune, cobmpaHue 1 pacnosHaBaHMe BOAOPOAA.
5. MpurotoBneHne pacTBOPOB CO/NEN C UX 3a4aHHOM MacCoOBOM A0NEN.
OCHOBHbI€E KNacCbl HEOPraHUYECKUX coeAUHEeHU
O606wweHne cBegeHN 06 okcMaax, Ux KnaccndmKkaumm, Ha3aBaHUAX U cBoMCcTBax. CNnocobbl NoyYeHNss OKCUAOB.

OcHoBaHuA, uX KJ'IaCCVICbVIKaLI,VIFl, Ha3BaHMA M CBOMCTBA. B3aMMOAeVICTBMe C KNUCNOTaMu, KUCNOTHbIMN OKCUMOaMU WU

CcoNnAMMN. PassioXKeHne HepacTBOPUMBbIX oCHoBaHMN. Cnocobbl nony4vyeHumA OCHOBAHMUN.

Kucnotbl, ux knaccudmukaumsa u HassaHuA. ObLmMe XMMMYecKkne CBOMCTBA KUCNOT. B3aumoaencrame KUC/IOT C METaN/laMu.
INEKTPOXUMUYECKUI P, HAaNPAXKEHUN MeTannoB. Bsaumoaencrame KUCAOT C OKCMAAMN MeTannoB. Bsaumoaencreme KUCAOT C
OCHOBaHUAMW — peaKkuua HeuTpanusaumu. BsaumopeiictBue KucnoT c  conamu. [llonydyeHne HBeCKMUCIOPOAHbIX

N KUC/IOPOACOAEPHKALLUNX KACNOT.



Conun, wux Knaccupukaums U CBOWUCTBA. B3ammopgencrtesme coner C metannamum, OCOBEHHOCTM 3TUX pPeakuun.

B3anmopenctesme conem c Consimu.
[eHeTUYecKune paabl meTanna u HemeTanna. leHeTUYeECKasa CBA3b MeXKAY KNacCaMn HeOpraHM4YeCcKux BeLecTs.
NabopaTopHbie onbiTbl
17. Bsaumogencteme okcuaa Kanbums ¢ BOAOMN.
18. MomyTHeHMe U3BECTKOBOM BOApbI.
19. Peakuus HenUTpanmsaymu.
20. MonyyeHune rnapokcmaa megu(ll) n ero B3aumoaencTemne ¢ KUCIOTON.
21. Pa3noxkeHue rugpokcuaa meau(ll) npm HarpesaHuu.
22. Bsaumogeincreme KUCAOT C MeTan/laMu.
23. BsaumoeincTeme KUCAOT C CONAMM.
24. O3HaKOM/IEHME C KONNEKLMEN CONEM.

25. Bzaumopeiicteume cynbdata meau(ll) c xkenesom.



26. BsaumogencrTesmne conem c cConamm.
27. FeHeTMYecKana cBA3b Ha NPUMeEpPe COeaUHEHUN MeaM.
MpakTHuyeckue pabortbl
6. PelweHne akcnepumeHTanbHbIX 3a43au.
Mepuoaunuecknii 3akoH n Nepuoguueckan cuctema xXummueckux snemeHtos . U. MeHpgeneeBa u cTpoeHue aToma

EcTecTBEHHblE CEMENCTBA XMMUYECKUX 3/IEMEHTOB: LenoYvyHbleé U WENOYHO3EME/IbHbIE META/I/1bl, Fa/10Ore€Hbl, NHEPTHbIE

(6naropogHble) rasbl. AMdoTepHOCTb. AMbOTEPHbIE OKCUAbI U TMAPOKCUAbI. KOMNAEKCHbIE CONu.

OtkpbiTe A. N. MeHaeneeBbim [lepuoamMyeckoro 3akoHa WM co3gaHue um epuoamyeckon CUCTEMbI XMMUUYECKMX

9/1eMEHTOB.

ATOMbBI KaK cbopN\a Cyuw,ectBOBaHUA XUMUYECKUX S/TIEMEHTOB. OcCHOBHbIe cBegeHuA o CTpoeHun aTtomos. [lJokasaTtenbcTsa

CNIOYKHOCTU CTPOEHUA aToMoB. OnbITbl Pesepdopaa. MnaHeTapHas Moaenb CTPOEHMA aToOMa.

CocTaB aTOMHbIX ffEp: MNPOTOHbI, HEeNTPOHbl. OTHOCUTENbHAA aTOMHaA Macca. B3aMmocBA3b MOHATUIA «MPOTOHY,

((HeﬁTpOH)), «OTHOCUTE/IbHAA aTOMHAA MaccCa».

MuKpomup. IneKkTpoHbl. CTpOEHUEe 3/1eKTPOHHbIX YPOBHEN aTOMOB XMmuyeckux snemeHToB NoNe 1-20. lMNoHATMe o

3aBepLIEHHOM 31eKTPOHHOM YPOBHe.



MN3oTonbl. PrU3nyecknin cmbic cCMMBOAUKKU lNepunoanyeckoi cuctembl. CoBpemeHHas dopmynmposKa llepnoamnyeckoro

3aKoHa. M3ameHeHMA CBOWMCTB 3/1IEMEHTOB B NepMoaax M rpynnax, Kak GyHKUMA CTPOEHMA 3N1EKTPOHHbIX 060/104EK aTOMOB.

XapaKTepMCTMKa INEMEHTA-MEeTaN/la U INEMEHTA-HEMETA/I/1A MO UX NMNONNOKEHNIO B I'Iepvlop,mquKoﬁ cnucreme XMMn4eCcKmx

anemeHTOoB [. N. MeHpgeneesa.
AemoHcTpayuu

e Pa3nnyHble popmbl Tabaunuy, nepnoamnyeckom CUCTeMbI.

e MoaenupoBaHue noctpoeHus NMepmnoguyeckom cuctemol . N. MeHaeneesa.
e Mogenn aToMmoB XMMUYECKUX 3/IEMEHTOB.

e Mopgenu atTomoB anemeHToB 1—3-ro nepmoaos

Na6opaTopHbie onbITbl.
28. MNonyyeHne ampoTepHOro rmapoKcuaa u nccnenoBaHMe ero CBOMUCTB.
Xumunueckan cBasb. OKMCIUTENbHO-BOCCTaHOBUTE/IbHDIE PeaKLum

MoHHasa xumuuyeckaa cBa3b. MoHbl, 06pa3oBaHHble aTOMamMM MeTannoB U HemeTannoB. CxemMbl 06pa3oBaHMA MOHHOM
CBA3M ANA OUMHAPHbIX CoeAMHEHUN. MIOHHble KpUCTannMyeckme pewwéTkn u ¢PusmMyeckme CBOWMCTBA BELLECTB C 3TUM TUMOM

pelwéTok. MoHATHe 0 GopMyNbHON eANHULLE BELLLECTBA.



KoBaneHTHasa xvmuyeckasa CBA3b. DNEKTPOHHbIE U CTPYKTYpHble dopmynbl. KoBaneHTHaa HenonsapHasa cBA3b. Cxembl
06pa3oBaHMA KOBANEHTHOM CBA3M AnA BUHapHbIX coeanHeHu. MonekynAapHble M aTOMHblE KPUCTA//IMYECKME PELLETKU, U

CBOWCTBA BELLECTB C 3TUM TUMOM PELLETOK.

3ﬂ€KTpOOTpMLI,aTeJ'IbHOCTb. Pag, anekTpooTpuuaTenbHOCTW. KoBaneHTHanA nonAapHaA XxMmuyeckaa csA3b. Aunonb. Cxembl
O6paSOBaHMFI KOBANEHTHOM l'IOﬂFIpHOI\;I CcBA3N ANnA 6I/IHaprIX COE‘AMHE‘HMI‘;I. MoneKkynapHble U aTOMHble KpUCTaninyeckume

pE'LLIéTKM, CBOMCTBA BeuWw,ecTB C 3TUM TUMTOM peLLIéTOK.

MeTannnyeckaa XxMmm4yecKasa CBA3b U MeTaNIMYecKaa KpUCTaainyeckan DELLIéTI-(a. CeowcTBa Bewects C 3TUM TUNMOM

pewéToK. EanHan npnpoaa XMMUYECKUX CBA3EN.

CreneHb OKUCNeHwUA. CpaBHeHme CTeneHn OKUC/eHMA W BaneHTHocTu. [lpasuna pacqéTa CTENEHEN OKUC/IeHMA Mo

dopmynam XMMUYECKUX COeAUHEHUN.

OKUCANTENBbHO-BOCCTAaHOBUTE/IbHbIE peakunn. Onpep,eneHme cTeneHem OKUCNeHUA ANnA 3N1EMEHTOB, o6pa3yrou.|,mx
BeuwectBa pPa3HbIX KAaCCoB. Peakumn WOHHOrO obMeHa W OKUCAUTENIbHO-BOCCTAaHOBUTE/bHbIE peakunun. OKkucnutenb
MU BOCCTAaHOBUTENIb, OKUC/NIeHMe U BOCCTaHoBNeHue. CocTaBneHue ypaBHeHMVI OKNCNTENNIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ

MEeTOA0M 3/IEKTPOHHOro 6anaHca.
AemoHcTpayumn

e BugeodparmeHTbl 1 cnanabl « MOHHaA XMMUYECcKan CBA3bY.



Konnekyma BewecTs ¢ MIOHHOM XMMUYECKOWN CBA3bIO.

MoAaenn MOHHbIX KPUCTANNINYECKUX PELLETOK.

BuaeodparmeHTbl U cnanabl «KoBaneHTHaA XMMUYECKas CBA3bY.
Konnekuua BewwecTs MONEKYNAPHOrO M aTOMHOTO CTPOEHMUA.

Moaenu MoNeKkynAPHbIX M aTOMHbIX KPUCTAN/INYECKUX PELLETOK.
BuaeodparmeHTbl 1 cnanapl « MeTanamyeckaa Xmmuyeckan CBsA3by.
Konnekuyma «MeTtannbl n cnnasbi».

B3anmopencrTeme UMHKa C cepoi, CoONsiHOM Kncnotoi, xnopngom meau(ll).
[opeHne marHuA.

B3avmopgencteme xN0pHOM 1 CepoBOAOPOAHOM BOAbI.

Na6bopaTopHbie oNbITbl

29. M3rotoBieHMe MOAENN, UNNOCTPUPYIOLLEN CBOMCTBA META/IZIMYECKOM CBA3K

9 Knacc

NosTopeHue n 0606WweHMe cBeaeHMA NO Kypcy 8 Knacca



EMHaprIe coegnHeHnAa. Okcuabl coneo6pa3yrou.|,v1e n Heconeo6pa3yro|.|.|,me. rMﬂ,pOKCM,ﬂ,bII OCHOBaHMHA, aMd)OTeprle,

KNCNOTbI. Cpe,u,Hme, KHUcnble, OCHOBHbIE CONMN.

0606ueHMe cBeAEHUIM O XMMUYECKUX peakumax. KnaccnduKkauma XMMUYECKMX peakumnii no passiMyHbIM OCHOBAHMUAM:
COCTaBY WM YUCNY pearvpylolmx M obpasylolumxca BelecTs, TennoBomMy 3¢deKTy, HanpaBAeHUO, U3IMEHEHUIO CTeneHemn

OKUCNEHNA INEMEHTOB, o6pa3y|ou.|,|/|x pearnpytrouimne selecrtsa, c|>a3e, MCMNON1Ib3OBaHMIO KaTa/Z1M3aTOPaA.

NoHATME O CKOopoCTH XMMUYECKOM peakunun. cDaKTOpr, BANAKOWNE HA CKOPOCTb XUMMHUYECKUX peaKLI,MﬁZ npupoaa

pearnpyowmx BeLLecTs, UX KOHLEHTpaLuA, TemnepaTypa, NaoLwaab CONPUKOCHOBEHUA, HAaIMYMe KaTanun3aTopa. Katanus.
AemoHcTpayuun

e O3HaKoM/IEHWE C KONTEKLUMAMMN METAN/IOB U HEMETANNOB.

e O3HaKoM/IEHUE C KONTEKLMAMM OKCMA0B, KUCNOT M Cone.

e 3aBMCUMOCTb CKOPOCTU XMMUYECKOM peaKkumn OT NPUpoabl pearmpyoLmnx BeLLecTs.

e 3aBUCUMOCTb CKOPOCTU XMMMYECKOM peaKkLMn OT KOHLEHTPALLMKN pearnpyroLwmx BewecTs.

e 3aBUCUMOCTb CKOPOCTU XMMWYECKOW peaKkumu OT MNAOoWaAN COMPUKOCHOBEHMA pearvpylolmnx BelecTB («KKUnawmm
CNOn»).

e 3aBUCUMMOCTb CKOPOCTU XMMUYECKOM peaKkLmmn OT TeMnepaTypbl pearnpyrowmx Bewecrs.

Na6opaTopHbie oNbITbl



[y

. B3aumogenctene ammmaka n xn10poBoAopoAaa.

2. PeaKkuma HenTpanmsaumu.

3. HabntoaeHwne TennoBoro agpdekTa peakumm HeMTPann3aLumu.

4. B3aumopgeincTeme cepHom KMCNoTbl ¢ okcnaom meaum (l1).

5. Pa3nokeHune nepokcmaa BoA0OpOAa C MOMOLLBIO KaTanasbl Kaptodens

6. 3aBMCMMOCTb CKOPOCTM XMMUYECKOWN peakuum oT NPUPOAbI pearMpytoLmx BeLLecTB Ha NpuMepe B3aMMoAeNCTBMA PAacTBOPOB

TMocynbdaTa HAaTpUA U xnopuaa bapus, TMocynbdaTa HAaTPMA U CONAHOM KUCNOTbI.

7. 3aBUCMMOCTb CKOPOCTM XMMMUYECKOM PeakLmMmn oT NpMpoabl MeTanI0B NPU UX B3aUMOAENCTBUMN C CONAHOM KMCOTOMN.
8. 3aBMCMMOCTb CKOPOCTM XMMUYECKOM peakumm oT MPUpPoabl KUCAOT NPU B3aMMOAENCTBUM UX C Kee30M.

9. 3aBMCMMOCTb CKOPOCTU XMMUYECKOWN pPeakLMmn oT TemnepaTypsbl.

10. 3aBUCUMMOCTb CKOPOCTU XMMUYECKOM peaKkumm OT KOHLLEHTpaLUMK.

11. 3aBUCMMOCTb CKOPOCTU XMMUYECKOM peakumm OT NaoLLaAN CONPUKOCHOBEHUA pearnpyoLLmx BeLLecTs.

12. 3aBUCMMOCTb CKOPOCTU XMMUYECKOM peakLmnm oT KaTanmsaTtopa.



Xumuueckue peakuum B pacTBOpax 3N1eKTPOIUTOB

NoHATHME 06 3I'IeKTpOI'IVITVI‘-IECI-(0ﬁ aunccounaunmu. 3I'IeI-(TpOJ'IMTbI U HESINEKTPOINTDLI. MexaHunsm anccounauynm

INNEKTPOJTUTOB C PA3/TNUYHBbIM XapPaKTeEPOM CBA3N. CreneHb 3I'IEI-(TpOIII/1TI/1‘-IECKOl\;1 anccoumaummn. CunbHble U cnabble INEKTPOINTDI.

OCHOBHble NONOXeHMUA TEOPUU 3ﬂ€KTpOﬂMTMH€CKOVI anccounaunmin. Knaccmdmr(au,ma MOHOB M WX CBOMCTBA. Kucnotsl,

OCHOBAHWA N COMIN KaK aneKkTponutbl. Ux I-(I'IaCCI/ICI)MKaLI,MFI n agnccoumauma.

Obuwme XMMmUYeckne CBOMCTBA KMCNOT: U3MEHEHME OKPACKU MHAMKATOPOB, B3aMMOAENCTBME C METaNNaMM, OKCMAAMU U
TMOPOKCUAAMM METANNO0B U coNAMU. MONEKYNAPHbIE U MOHHbIE (MONHbIE U COKPALLEHHbIE) YPaBHEHMA peakumii. XMMUYecKui

CMbIC/1 COKPALLEHHbIX YPaBHEHWUI. YCI0BMA NPOTEKAHMA PEAKLMUIA MEXKAY INEKTPONUTAMU A0 KOHUA. PAg aKTUBHOCTM METANNOB.

Obwmne XMMMUYECKMe CBOWMCTBA LLENOYEN: B3aMMOAEUCTBUE C KUCNOTaMM, OKCMAAMU HemeTannos, consmu. Obuwue

XMMMUYECKMEe CBOMNCTBA HepPaCTBOPUMDbIX OCHOBaHMWIA: B3aVIMOLI,el7|CTBVIe C KUCNOTaMWU, Pa31oxKeHNE NPUN HarpesaHMn.

O6I.I.I,Vle XMMUYECKMEe CBOMCTBA cpeaHux conem: B33VIMOA€I\/’1CTBME‘ C KHUCNOTamMy, uwenodamu, Cconadamm MU MeTai1laMun.

B3anmopencteme KUCAbIX CONEN CO LLEeNoYaMMU.

fmaponuns, Kak obmeHHoe B3anmmoaencTeme conen ¢ Bogon. NMApoan3 conm CUNbHOIO OCHOBAHMA U cnabon KUCAOTbI.

fapoans conn cnaboro 0CHOBaHUA U CUNbHOM KncnoTol. LLkana pH.



CBOMCTBA KMCAOT, OCHOBAHWM, OKC1AoB un conen B cBeTte TEOPUN 3I'IeI-(TpOJ'IMTW-IeCKOl\;1 anccounaumm U OKUCAUTENbHO-

BOCCTAHOBUTE/NIbHbIX PeaKuMUi.
AemoHcTpauyuun.

e lcnbiTaHMe BELLECTB U UX PACTBOPOB Ha 3/1IEKTPONPOBOAHOCTD.

e 3aBMCUMOCTb 3N1E€KTPONPOBOAHOCTM YKCYCHOM KUC/IOTbI OT KOHLUEHTPALUUMK.
e [IBM)KEHME OKpaLLEHHbIX MOHOB B 3/IEKTPMYECKOM MNOeE.

e OnpepgeneHue xapaKTepa cpebl B pacTBOpax coei.

NabopaTopHbie onbiTbl.

13. Aunccoumnauma cnaboix 3INeKTPOSNTOB HA NPUMEPE YKCYCHOM KMCNOTbI.

14. 3meHeHMe OKpPaCKM MHOMKATOPOB B KUCNOTHOM cpeae.

15.PeaKkuma HeMTpaan3aLmMmn pacTBopa WENOUN PA3TUYHBIMU KUCAOTaMMW.

16. NonyyeHune ruapokcuaa meau(ll) n ero BsanmoaencTeme ¢ pasIMYHbIMU KUCIOTaMMU.
17. Bsaumogencrame cUAbHbIX KUCAOT ¢ okcnaom meau(ll).

18-20. B3anmogemncrame KUCA0T C MEeTaNIaMMW.



21. KayecTBeHHaA peakuns Ha KapboHaT-MOH.

22. [MonyyeHme CTyAHA KPEMHNEBOW KUCNOTbI.

23. KauecTBeHHana peakuma Ha Xn1opua- unm cynbdaTt-noHbl
24. '3ameHeHne OKPaCKM MHAMKATOPOB B LLLESIOYHOM cpese.
25. Bsaumoaencreme Wwenoyemn ¢ yrnekKMcablm raaom.

26. KayecTBeHHaA peakunA Ha KATMOH aMMOHMUA.

27. MNonyyeHune rnapokcmnaa megu(ll) n ero pasnoxkeHue.
28. Bsanmopaencteme KapboHATOB C KUCAOTaMM.

29. MonyyeHune rnagpokcmaa xenesa(lll).

30. Bsaumopaencraume Kenesa c pactsopom cynbdata meau(ll)
MpakTruyeckue pabortbl

1. CBOWCTBA KUCNOT, OCHOBAHWI, OKCUAOB U CONIEN B CBETE TEOPUM INEKTPOSIUTUYECKON AMUCCOLUMALLUM U OKUCIUTENIBHO -

BOCCTAaHOBUTE/IbHbIX peaKu,mZ



HemeTtannbl u ux coeguHeHunn

CTpOGHMe daTOMOB HemeTanaios " KUX NOoNoKeHne B nepMO,ﬂ,MHeCKOVI cucteme. Pag, 3NEKTPOOTPNLUATE/NBHOCTH.
KpMCTaﬂﬂquCKMe peLIJéTKIA HEMETAaNINN0B — MPOCTbIX BELECTB. AI'II'IOTpOFII/IFI neé NPUYNHDLI. dunsmyeckme cBOMCTBA HEMETA/NOB.

O6LLI,I/IE' XMMUYECKME CBONCTBA HEMETA/IJIOB: OKUC/INTE/IbHbIE U BOCCTAHOBUTE/IbHbIE.

l[anoreHbl, CTpoeHMe UX aTOMOB U MOJEKY. dusnyeckne m XMMUYECKMe CBOWMCTBA raSIOreHOB. 3aKOHOMepHOCTM
M3MEHEHUS CBOMCTB ra/lOfEHOB B 3aBMCUMMOCTU OT WX MOJIOXKEHUA B I'Iepmo,a,mqecr(oﬁ cucteme. HaxoxkgeHue ranoreHos B

npupoae n nx nonyyvyeHue. 3HayeHune un npumMmeHeHmne raioreHos.

fanoreHoBo4OpPOAbl U COOTBETCTBYIOWME MM KUCNOTbI: MNJIAaBUKOBAA, CONAHAA, 6pOMOBO,£I,Op0,ﬂ,HaF|, noaoBoa0pPoOAHaA.

fanoreHnabl. KayecTBeHHble peaKkuMn Ha rafioreHna-moHbl. lMpumeHeHne COE,D,VIHEHVIVI rasioreHoB 1 ux buonornyeckas ponb.

Obuwan xapakTepucTuka anemeHToB VIA-rpynnbl. Cepa B npupoge 1 eé nonyyeHune. ANNOTPONHblE MOAUPUKALUM CEPbI U

NX CBOMCTBA. XMMMUYECKME CBOMCTBA CEPbI N €€ NPUMEHEHME.

CepoBofopos: CTPOEHWE MOJIEKYbI, GU3NYECKME U XMMUUYECKME CBOWMCTBA, NoayvyeHUe U 3HavyeHue. CepoBoaopoaHas

Kucnota. Cynbdpumabl n Ux 3HadeHune. JllommHodopbl.
Okcung cepbl(lV), cepHuctas Kucnota, cynbPpuTbl. KauecTBEHHAA peakumna Ha cyibOUT-MOH.

Okcung cepbl(VI), cepHana Knucnota, cynbdatbl. Kpuctannornapatbl. KayectBeHHaa peaKkuma Ha cyb$paT-uoH.



CepHas Kucnota — CUAbHbIM 3nekTponnt. CBowcTBa pa3baBNeHHOM CEPHOM KUCNOTbl, KaK TUMNWUYHOM KWUCANOTbI:
B3aMMOAEINCTBME C MeTan/laMu, OCHOBHbIMM U amMPOTEPHBIMU OKCUAAMMU, OCHOBAHUMAMM U aMPOTEPHbIMU TMAPOKCMAAMM,

conamun. KauecTBeHHan peakuus Ha cybdaT-UoH.

O6LLI,aFI XapaKTeEPUCTUKA 3S31E€MEHTOB VA-I’pyﬂFIbI. A3oT, CTpoeHne aTtoma M MOJEKYNbI. dusmnyeckne m XxmMmmyeckme

CBOMCTBA U npumMmeHeHne a3oTa. A30T B npupoae un ero buonormyeckasn poab.

AMMUaAK, CTpOEeHMe MONEKYyNbl U CI)I/IBW-IECKMG cBOMCTBA. AMMMAYHaA BOAda, HaLIJaTprHbIﬁ cnupT, TMApatT aMmMmuaKa.
,ﬂ,OHOpHO-aKLI,E'I'ITOprII‘;I MEXaHN3M 06pa3OBaHVIFI KaTMOHa aMMOHMUA. BoccTaHOBUTEIbHbIE CBOMCTBA aMMMaKa. Connm ammoHuA

U UX NpUMeHeHue. KayeCcTBeHHaA peakyma Ha KAaTUOH aMMOHMUA.

OKcmapl asorTa: Heconeo6pa3y+ou.|,me U KUCNOTHble. A30TUCTAA KUCAOTa U HUTPUTbl. A30THAA KUCNOTa, eé nony4vyeHune m

cBoMcTBa. HuTpaTtobl.

docdop, ctpoeHne atoma u annotponusa. Pocpuapl. PocduH. Okena pocdopa(V) n optodochopHan Kucnota. Pocdatsl.

docdopHble yaobpeHuna. UHceKTMuMAabI.

O6was xapaKTepucTuKa anemeHToB IV A-rpynnbl: 0COGEHHOCTU CTPOEHUA aTOMOB, MPOCTbIX BELWECTB U COEAMHEHUN B
3aBMCMMOCTM OT NONOXKEHMA 31emeHToB B [lepnogmyeckon cucteme. Yrnepod. AnnoTponHble moanduKkaunm: aamas, rpadpur.
AmopoHbIA  yrnepoa M ero CcopTa: Carka, aKTMBUPOBAHHbLIM yronb. Apcopbuma. XumUYecKne CBOMCTBA Yraepoaa.

KoKkcoxummuyeckoe nNpon3BoACTBO M €ro npoayKkuma. Kapbuabl.



Okcug yrnepoga(ll): cTpoeHne monekynbl, nonydyeHne u ero csoictBa. OKkcug yrnepoga(lV): cTpoeHve Monekynbl,
no/fyyeHMe W ero cCBOMCTBA. YronbHas Kucnota. Conu yroNibHOM KUCNOTbI: KapboHaTbl U rmapokapboHaTbl. TexHMYeckan u

nuuiesan coaa.

HEOpI'aHW-IECKME M opraHn4yeckme BeulecrtBsa. yI'IIeBOLI,OpO,D,bI. Xumunyeckoe CTpoeHne opraHMn4YeCkmnx BeLwecCTB, KaK

nopAaaoK coeanHeHnAa atToMoB B MOJIEKY1IE MO BAJIEHTHOCTU.

MeTaH, 23TaH, KakK npeaenbHble Yyrnesonopoabl. JdTUneH W aueTuneH, Kak HenpeaenbHble (HEHE\CbILLI,EHHbIE‘)

yrnesogopoabl. flopeHue yrnesoaopoaos. KayecTBeHHble peakuuu Ha HenpeaeibHble CoeAUHEeHUA.

3TUNOBLIN CNUPT, €ro nonyyeHue, NPUMeHeHue U ¢usmonornyeckoe aeincteme. TPEXATOMHbIA CNUPT TAULEPUH.

KayecTBeHHaA peaKkuua Ha MHOrOaTOMHbIe CNUPTbl. YKCYCHaA — npeacTaBuTeNb Kiacca Kap6OHOBbIX KNUCNOT.

KpeMHuin, cTpoeHne ero atoma u ceoictea. KpemHuii B npupoae. Cunmumabl u cunad. OKkeng kpemuusa(lV). KpemHuesan

KMUC/I0Ta U €€ conun.

Mpon3BoACTBO CTEKNa WU UemeHTa. [poAyKumsas CUAMKATHOW MNPOMbIWIEHHOCTU: ONTMYECKOe BOJIOKHO, KepaMMUKa,

dapdop, pasHc. OnTyeckoe BONOKHO.

HemeTannbl B npupoae. PpakumoHHasa NeperoHka }KMAKOro Bo3ayxa Kak cnocob nonyyeHua KMcaopona, a3oTta, aproHa.

MonyuyeHune docdopa, KPEMHUA, XN0Pa, UOAA. DNEKTPONM3 PACTBOPOB.



I'Ionyqume cepHof/i KUCNOTbI: Cblpbé, XUMU3M, TEXHONTOTNUYHECKAA CXemMa, MeTO KMNALWLEro CnoA, NnpuHUUnNbI Tennoo6meHa,

NPOTMBOTOKA U LUpPKynauun. Oneym. NponssoaCcTBO aMMUAKA: CbIPbE, XMMU3M, TEXHOJIOTMYECKaA Cxema.
AemoHcTpayumn

o Konnekuus HemeTannos.

e Mogaenu KpUCTanNMYeCcKnx pelléTok HEMEeTaNI0B: aTOMHbIE U MONEKYNSPHbIE.
e (030HATOpP U NPUHLMNLI ero paboTsbl.

e [OpeHMe HeEMEeTaNN0B — NPOCTbIX BELLEeCTB: cepbl, pochopa, APEBECHOrO YraA.
e (6pasupl raIoreHoB - MPOCTbIX BELLLECTB.

e BsauMmogelicTBMe ranoreHoB ¢ MeTailaMu.

e BbiTecHeHue x10pa 6POMOM MM MOAA U3 PACTBOPOB UX CONEM

o Konnekums NpuUpoaHbIX COeaNHEHUI XNopa.

e B3auMmogelicTBMe cepbl C METaNNAMM.

e [OpeHue cepbl B KUCAOpoAae

o Konnekuus cynbduaHbIX pya,.

e KayecTBeHHan peakuma Ha cy/bGUA-UOH

e (ObecuseuynBaHNE OKPaALLUEHHbIX TKAHEN U LLBETOB CEPHUCTbIM Fa30oM.

e B3aumopencrteme KOHUEHTPUPOBAHHOW CEPHOM KUCNOTbI C MeAblo.



O6yrnmBaHne opraHNYECKMX BELLECTB KOHLEHTPUPOBAHHOM CEPHOM KUCAOTON.
Ounarpamma «CocTas BO3gyxa».

BuaeodparmeHTbl u cnangbl «Mtrnybmn 6asapbi».

MonyyeHune, cobnpaHme n pacno3HaBaHME aMMUAKA.

Pa3nokeHne bMxpomata aMmMOHMA.

B3anmopaencreme KOHUEHTPUPOBAHHOM a30THOM KMUCIOTbI C MeAbto.

fopeHuMe YEPHOro Nnopoxa.

Pa3noXKeHne HUTpaTa Kanma U ropeHne ApeBecHOro yrosibka B HEM

O6pa3upl NpnpoaHbIX coeanHeHnn pochopa.

FopeHune dochopa Ha BO34yXe M B KUCOpOAE.

Mony4yeHue 6enoro pocdopa 1 UCNbITaHME €ro CBONCTB

Konnekyma «O6pasubl NpUpPoaHbIX COEAUHEHWUI Yraepoaa»

MopTtpeT H. 1. 3enunHckoro. lNMornoweHne akTMBUPOBAHHBLIM YI1EM PAaCTBOPEHHbIX BELWLECTB UM ra30B.
YCTpOMNCTBO NpoOTMBOrasa.

Moaenun monekyn metaHa, sTaHa, STUNEHA M aueTUNEHa.

B3avmopenctesmne aTuneHa c 6pomMHON BOAOM M PaCTBOPOM NEPMaHraHaTa Kanus.
Obuwne XxMmmnyeckne CBOMCTBA KUCIOT Ha MPUMEpPE YKCYCHOM KMCNOTbI.

KauyecTBeHHaA peakuna Ha MHOIroaToOMHble CNUNPTbI.



e Konnekuusa «06pa3ubl NPUPOAHbLIX COEAUHEHUN KPEMHUAY.,

o Konnekuus cTekna, KePpamuKn, LeEMeEHTa U U3LNUN U3 HUX.

e Konnekumsa NpoayKuum CUANKATHON NPOMbILLNEHHOCTW.

e BuaeodparmeHTbl 1 cnangbl «Npon3BoACTBO CTEKNA U LLEMEHTAY.

e Konnekuma «MpupogHble cCOeaMHEHUA HEMETANNOBY.

e BupgeodparmeHTbl M cnanapl «PpaKLLMOHHAA NEPETrOHKA KUAKOro BO34yxXa»
e BupgeodparmeHTbl M cnamapl «MonyyeHme BOAOPOAA, KUCIOPOAA M FANOrEHOB 3/IEKTPOJNUTUYECKMM CNOCOHBOMY.
e Mopgenu annapaTtos 414 NPON3BOACTBA CEPHON KNCNOTbI.

e Mopaenb KMNALWeEro cnosA.

e Mopgenb KONOHHbI CUHTE3a aMMMAKaA.

e BugeodparmeHTbl 1 cnanabl «Mpon3BoaCTBO CEPHOM KUCIOTbIM.

e BugeodparmeHTbl 1 cnangbl «NNpon3BoACTBO aMMUAKAY.

o Konnekuua «Cblpb€ ANA NONYYEHUA CEPHOM KUCNOTbI».

NabopaTtopHbie onbiTbl
31. Pacno3HaBaHMe rasioreHna-noHoB.
32. KauecTBeHHble peakummn Ha cynbPaT-UOHbI.

33. KauecTBeHHaa peakyma Ha KATUOH aMMOHMUA.



34. XMmun4yecKmne CBOMCTBA a30THOM KMUCNOTbI, KaK 3/1EKTPOUTA.
35. KayecTBeHHble peakuum Ha ochaT-noH.
36. MonyyeHne 1 CBOMUCTBA YrONbHOM KMCNOTbI.
37. KayecTBeHHaA peakuna Ha KapboHaT-NOH.
38. MponycKkaHme yrnekMcaoro rasa Yepes pacTBOpP CUAMKATA HATpumA.
MpakTuuyeckue pabortbl
2. U3yyeHune CBONCTB CONSAHOM KUCNOTbI.
3. I3y4yeHne CBOWCTB CEPHOM KUCNOThI.
4. Nony4yeHne ammmaKka n nsy4yeHue ero CBOMCTB.
5. Nony4yeHune yrnekncaoro ra3a U U3y4yeHue ero CBOMCTB.
Metannbl n Ux coegnHeHUA

MonoxeHne metannoB B lepuogmyeckon cucteme xmmuyeckux anemeHToB . N. MeHaeneesa, CTPOEHME UX aTOMOB U
Kpuctannos. MeTannmyeckasa cBA3b M MeTaN/IMYeCcKas KPUCTaNAAn4eckas pewéTka. PMsanyeckne cBoMCTBa METa/IOB: I/1EKTPO- U

TEeNN0NpPoBOAHOCTb, OTPaXKakoLlaA CI'IOCO6HOCTb, NaacTMYHOCTb. Cnnasbl '«Iéprle U UBETHbIE.



MeTannbl KakK BOCCTAHOBUTENWN. DNIEKTPOXMMMYECKUIA pPAL HANPAKEeHWN. B3ammoaencresme MeTanoB C HemeTannamu,

OKCNOAaMU, KNCNOTaMU, CONAMMWN. AIHOMMHOTepMMFI.

CTpOE‘HMe daTOMOB U MPOCTbIX BewecCTB We/IO4YHbIX METANINI0B. 3aBMUCUMOCTb (I)M3I/l‘-IECKI/IX N XMMUYECKUX CBOMCTB LLEeNOYHbIX
METANN0B OT 3apAA0B A4epP UX aTOMOB. Okcnapl m MapoKkcnabl WEeNOYHbIX METANN0B, UX NoayvyeHUe, CBOIZCTBa, npuMeHeHHUe.

BakHenwue conu LWEeNOYHbIX MeTaNN0B, UX 3HAYEHUNE B KUBOM N HEXMBOM npupoae n B XN3HM 4en0BEKa.

CTpOEHMe dTOMOB U MpPOCTbIX BewecCTB WesIo4HHO3EeME/IbHbIX METaN/10B. 3aBMCUMOCTb (I)M3M‘-I€CKVIX N XMMUYECKUX CBOMCTB
weno4yHosemesibHbIX MeTasIZ1IoB OT 3apAAdoB AAep UX aTOMOB. OKcunapl un rMMapoKkcnapl WenovYHo3emeslbHbIX MeTannloB, UX
noay4vyeHue, CBOMCTBA U npumeHeHune. BaxkHenwmne conum LWENOYHO-3eME/IbHbIX METaNN0B, UX 3HAYEeHUe B npupoae n XU3HU

yenoseKa. KapboHaTbl 1 ruapokapboHaThl KanbLmA.

HKECTKOCTb BOAbI: BpEMEHHAA U NOCTOAHHAA. CNocobbl yCTpaHEHNA BPpeMEHHOM XKECTKOCTU. Cnocobbl yCTpaHeHMA NOCTOAHHOM

YECTKOCTU. NOHUTDI.

CoeAuHEHUA aNlOMUHMA B Npupoae. XMMUYECKME CBOMCTBA aNtoMUHMA. OCOBEHHOCTM OKCUAA U TMAPOKCMAA aNtOMUHUA KaK

amdOoTepHbIX coeaMHEHWI. BarkHeNwWw e conm antomuHmsa (xnopua, cynbdar).

OcobeHHOCTU CTpOEHMA aToMa Kenesa. eneso B npupoae. BaxHenwue pyapl Kenesa. OKcuapl 1 rmapokcunabl Kenesa(ll) n

xenesa(lll). Conu xenesa(ll) n xkenesa(lll). ObHapyeHMe MOHOB KAaTUOHOB *Kefe3a B pacTBope. 3Ha4YeHMe coeaNHEHUN Kenesa.

Koppo3ua xmmmnyeckan n 31eKTPOXMMUYECKan. 3alLmMTa MeTal10B OT KOPPO3UM.



MeTannsl B npupoae: B cBO604HOM BUAE U B BUAE COeAUHEHUN. [ToOHATUE O MeTannyprun. Y€pHaa n UBETHaA MeTannyprus.
MupomeTannyprus, rMaApomMeTannyprus, snekTpomeTannyprma. JomeHHbIn npouecc. NepepaboTka YyryHa B CTasib. DNEKTPOAM3

pacnnasos.
AemoHcTpayumn

e B3aumogenctBme HaTpUA, IUTUA U KanbLMA C BOLOWN.

e [OpeHMe HAaTpMA, MarHMA U Kese3a B KUCNopoae.

e BcnbllWKa TEPMUTHOM CMECH.

e B3aumopelcTBME CMECU NMOPOLLKOB CEPbI U }Kee3a, LLMHKA U cepbl.

e B3anmopencTeMe alOMUHUA C KUCNOTaMMU, LLENI0YaMN U BOLOM.

e BsammopencTsume Kenesa u meam ¢ X10POM.

e B3aumopencteme Mmean C  KOHUEHTPUPOBAHHOW CEPHOM KWUCNOTOM U  a30THOM KUcnoTon (pasbaBneHHOW W
KOHLEHTPUPOBAHHOM).

e OKpacka NnaMeHWn coeaUHEHUAMM LLENOYHbIX METaNNO0B.

e OKpacka N1aMeHUN CoeaUHEHUAMM LENOYHO3EMENbHbIX METaNN0B .

e [aweHne U3BeCcTn BOJOMN.

e [lony4yeHune XKECTKOM BOAbl B3aAUMOAENCTBUEM YI/IEKUCAOIO C U3BECTKOBOWM BOAOM.

e YCTpaHeHMe BPEMEHHOM }KECTKOCTU KMNaYeHnem 1 AobasBKoi coabl.



e YcTpaHeHMe NOCTOAHHOM KECTKOCTM A06aBKOM coapbl.

®  VIOHUTbI U NPUHLUN UX AeNCTBUA (BUAeOodpParMeHT).

e Konnekumsa NnpupoaHbIX COeANHEHU aNtOMUHUS.

e BuaeodparmeHTbl 1 cnangbl « OKCMA aNtOMUHUA U ero moanduKaumumn».

e [lonyyeHne ampoTeEPHOro rMAPOKCUAA ANHOMUHMA U UCCIeJ0BAHME ero CBOMCTB.

o Konnekuusa «XMMMUYECKME UCTOYHUKN TOKA».

e Pe3ynbTaTbl O/AMTENBHONO 3KCNEPMMEHTA MO M3YYEHUIO KOPPO3UWU CTajIbHbIX WM34ENINKA B 3aBUCMMOCTM OT YCAOBUMN
NpPOLLEeCCOB.

e BoccTaHoB/eHUE meam M3 okcuaa meau(ll) Bogopoaom.

e BugeodparmeHTbl U cnanabl «MPoM3BOACTBO YyryHa U CTanm».

e BugeodparmeHTbl 1 cnangbl «M30enms U3 yyryHa u CTanm».

e BugeodparmeHTbl U cnangbl «[1pon3BoACTBO a/IIOMUHUAY.

NabopaTtopHbie onbiITbl
39. Bsaumoaencraume »Kenesa c pactsopom cysnbdata mean(ll).
40. NMonyyeHne U3BECTKOBOM BOAbl M ONbITbl C HEN.

41. NMonyyeHue rnapokcnaos xenesa(ll) n ().



42.KayecTBeHHble peakuMn Ha KaTUOHbI Xenes3a.
MpakTuueckue paborol
6. MonyyeHme xecTkom BoApbl M cnocobbl eé ycTpaHeHuA.
7. PeweHune skcneprumeHTasibHbIX 33434 no Teme « MeTannbi».
Xumua n okpyxKaiouian cpeaa

CTpoeHue 3eMnun: A4p0, MaHTUA, 3eMHaA Kopa, UX XMMUYECKKUI cocTas. JIutochepa n eé xumumyeckuit coctas. MuHepanbl. Pygbl.

OcapgouHble nopoapl. MonesHblie Uckonaemble. XMMUYECKMIA cocTaB ruapocdepbl. XMMUYECKUI cocTaB aTmocdepbl.

MCTOYHMKM XMMMUYECKOTO 3arpA3HEHUs OKpyKatowein cpegpl. [nobanbHble 3KOMOrMYeckMe npobaembl 4YenoBeyecTBa:
NapHUKOBbIN 3GdEKT, KWUCNOTHbIE [0XKAM, O030HOBble Ablpbl. MeXayHapoaHoe COTpyAHMYEecTBO B 06/1aCTU  OXpaHbl

OKpY)KatoLLel cpeabl OT XMMMUYECKOTO 3arpsasHeHmUA. «3enéHaa XMmumsa».

AemoHcTpayuun

BuageodparmeHTbl 1 cnangbl «CTpoeHne 3eMan n eé XMMMUYECKUI COCTaB».

o Konnekuus MUHepanoB U ropHbIX Nopoa,.

Konnekyma «Pyabl meTannos».

BuaeodparmeHTbl 1 cnangbl «FnobanbHble 3KOIOrMYECcKMe NPobiembl YeI0BEYECTBAY.



NabopaTtopHbie onbiTbl
43. N3y4yeHune rpaHuTa.
0606LweHne 3HaHUIA MO XMMUU 3 KYPC OCHOBHOWM LWIKOAbl. MoarotoBka K OCHOBHOMY rocyAapCcTBEHHOMY 3K3aMeHy

CTpOE‘HMe daTOMa B COOTBETCTBUUN C NONOKEHUEM XUMUYECKOIO 3/1IEMEHTA B I'Iepmo,u,mquKoﬁ cucreme. CTpOGHMe BelwecTBa.
XMMHN4YeCKaa CBA3b U KPUCTaNTUHECKUNE peLLIéTKI/I. 3aBMCUMOCTb CBOWCTB O6pa3OBaHHbIX /1EMEHTAMU MPOCTbIX BELWECTB
(METaﬂﬂOB, HeéMeTannos, 6I'Ial'0pOﬂ,HbIX I'a3OB) OT NOoNoXKEeHNA 3S3N1eMEHTOB B I'Iepmo,u,mquKon cucteme. Tunonorua

HeopraHMYeCcKUx BeLLecCTB, AeJsieHne UX Ha Knaccbl v rpynnobl. lNpeacrasutenu.

Mpn3HaKM N ycnoBmA NPOTEKAHMA XMMUYECKUX peaKu,Mﬁ. Tunonorna XxMmunyeckmx peaKu,Mf/i no pa3/4Hbim OCHOBaHUAM.

Peakumn MoHHOro obmeHa. OKNCANTENIbHO-BOCCTAaHOBUTE/IbHbIE peakuunn.

XHUMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHUYECKHE CBOMCTBA COJIEOOPA3YIOMIUX OKCHIIOB,

THUAPOKCUIOB (OCHOBAHUHM, KUCIOT U aM(POTEPHBIX THAPOKCUIIOB), COJIECH.

TemaTtuyeckoe nnaHunpoBaHuUe Kypca 8 Knacca

(2 u B Hepento, Bcero 68 u)

Homepa OCcHOBHOe copep)KaHue

XapaKTepMCTMKa OCHOBHbIX BUA0OB AeATeNIbHOCTU
ypoKos Tema ypoka

ypOKa obyuatowmxca (Ha ypoBHe yuyebHbIX geicTeumii)




8 Knacc

HauanbHble NOHATUA U 3aKOHbI Xumuu (20 u)

MNpegmet xmmmn. | Tena w©  BewectBa. CBOMCTBA BeLWECTB. ITaNOHHbIe O6bACHAMSb, 4YTO NPEegMETOM W3YYEHUA XUMUU ABAAIOTCA
Ponb xumun B Ku3HU | Ppusnyeckme CBOWCTBA BeLLEeCTB. MaTepuanbl W | BelLecTBa, UX CBOMCTBA U UX NPEBPALLEHUS.
YyesioBeKa martepuanosegeHune. Ponb XMMUKN B KU3HWU COBPEMEHHOIO
Pa3sauyame Tena v BELWECTBA, BELECTBA U MaTepunarbl.
obuwectea. OTHOWweHMe obwecTBa K XMmUU: xemodbuama u
xemodobus. YcmaHasnaueams NPUYNHHO-CEACTBEHHbIE CBA3U  MeEXAy
CBOMCTBaMM BELLECTB U UX MPUMEHEHNEM
[emoHcTpauun. Konnekuna matepmanos u nsgennin ns
HUX. Xapakmepu308ame NONOXKMUTENbHYIO U OTpULATE/IbHYIO POJb
XMMWU B KMU3HU COBPEMEHHOTIO 0bLecTBa.
NabopaTtopHblie onbiTbl. 1. O3HaKOM/IEHME C KoNNleKLMen
nabopatopHoit nocyAbl Ap2ymeHmMuposame CBOE OTHOLWIEHME K Xemoouauum w
xemodpobuu.
MeTogbl nsydeHuna | Metoapl u3ydeHua xumun. HabnaogeHue. ISKcnepumeHT | Xapakmepu3o8amb OCHOBHblE METOAbl U3YYEHUA eCTeCTBEHHO-
XMMUK MogenvnpoBaHue. Mogenn matepuasibHble U 3HAKOBbIE UM | HAyYHbIX UCLMUMIUH.

CMMBOJIbHbIE.

OemoHcTpauun. Mogenn, wcnonb3yemble Ha  YypoKax
du3nKkNn, 6uonormm u  reorpadum. O6bEMHbIE U
LIApPOCTEPIKHEBbIE ~ MOAENN  HEKOTOPbIX  XMMMUYECKUX

I'Ipueodumb npuMmepbl maTepuanbHbIX N 3HAKOBbIX NN
CUMBO/JIbHbIX MOAE/’IE%, MCNOJIb3yeMbIX Ha YPOKaXxX d)VIBVIKVI,

6uonornu u reorpadpuu.




BewecTs. Moaenn KpUCTaninyecknx peLéTok

Cobupamb 06bEMHbBIE U LWAPOCTEPIKHEBLIE MOAE/IN HEKOTOPbIX

XUMUNYECKUX BeLlecTs

ArperaTtHble

COCTOAHMA BeLllecTB

lasbl. }ugkoctn. Teépable BelwecTBa. BsanmHble nepexoabl
MeXay arperatHbiIMM COCTOAHMAMM BeLLecTBa: BO3rOHKa

(cybnumauma)  w  pgecybnvMmauma,  KOHAEHcauus WU

ncnapeHune, KpUCTanimsauma n nnaBneHue.

OemoHcrpauun. CobupaHve npubopa ANsS NoJyyeHus rasa
M NPOBEPKa ero Ha repmMeTUYHOCTb. Bo3roHKa cyxoro nbaa,

noga nan Had)Tal'IMHa. Al'pel'aTHbIe COCTOAHUA BOObI.

NabopatopHble onbiTbl. 2. [lpoBepKa npubopa pns

nony4yeHunA ra3aoB Ha repMmeTn4HHOCTb

Pasau4yame Tpw arperaTHbIX COCTOAHMA BeLLLeCTBa.

YecmaHasnaueame B3aMMOCBA3N  MeXAYy HUMMW Ha OCHOBe

B3aMMHbIX Nepexoaos.

Unaocmpuposame 3TN Nepexoabl Npumepamu.

Haba00ameb XMMUYECKUIN SKCMEPUMEHT U 0esiamb BblBOAbI HA

ocHoBe HabaaeHnn

MpakTuyeckan paboTa

3HaKOMCTBO C 1abopaTopHbIM 060pyA0BaHNEM.

Pabomame c NabopatopHbIM obopynoBaHMem n

1 HarpeBaTe/ibHbIMX NpMbOpPamMM B COOTBETCTBMM C NpPaBWUIaMM
MpaBuna TeXHWKKM Be3onacHoCcTM Npu paboTe B KabuHeTe
TeXHUKM Be3onacHoCTy.
XMMWUK. HekoTopble BUAbI paboT.
BbinoaHAMbe NpocTerine MaHunyaaumm ¢ nabopatopHbim
O6Hapy»KeHne NPoAYKTOB ropeHusa napaduHa u BAnaHMe
obopyaoBaHnem: ¢ 1abopaToOpPHbIM WTATUBOM, CO CMUPTOBKOM
BO3/yXa Ha ropeHune cBeun
JdomawHuii HabnoaeHue 3a ropswelt cBeyoi BbinosHAmMe 6e3onacHble B AOMaLUHWUX YCNOBUAX

aKkcnepmmeHT 1

dusnyeckune aneHun Npwn ropeHnn ceevun.

IKCNepMMeHTbI, NPOBOANTb Ha6!'”0p,eHVIﬂ 3a ropeHnem cse4vu

OdghopmsamMb OTYET 0 NpogenaHHoM paboTe ¢ UCNoNb30BaHMEM




CTpoeHuMe nnameHu ceeumn

BnnaHue Bo3ayxa Ha ropeHune ceeyun

PYCCKOrO A3bIKa U A3bIKa XMUMUU

dusmnyeckme aBneHus

B XUMnun

dusmyeckne ABneHmsa. Yucrtble BewecTBa W CMECU.

FoMoreHHble 1 reTeporeHHble cmecu. Cmecun rasoobpasHsble,
XKuakve wn  TBEpable. Cnocobbl pasgeneHua  cmeceit:
neperoHkKa, Uiu AUCTUANALMSA, OTCTauBaHue, GUNbTPOBaHME,
KpuUCTanausauma wauM  BbiNapuBaHue. Xpomatorpadwus.
MpumeHeHWe 3TUX cnocoboB B 1abOPATOPHON NPAKTUKE, HA

NPOU3BOACTBE U B ObITY.

OemMoHcTpauuun. PasgeneHve AByX HeCMeLWIMBAOWMXCA

XKUAKOCTEM € NOMOLWbBI  AENUTENbHON  BOPOHKM.
Ounctmnnatop u ero pabota. YcTaHoOBKa 418 GUNbTPOBAHMA U
eé paboTta. YcTaHOBKa ANns BbiNapuBaHuMA W eé paboTa.
Konnekuys  6biToBbIX nNpubopos ans  GUNbTPOBAHMA
BOo3ayxa. PasgeneHune kpacAwero BelwectBa diomactepa

nomolLblo bymarkHol xpomaTorpadmm

Na6opaTtopHble onbiTbl. 3. O3HaKOMAEHME C MUHEPaNaMMy,

06pasyloWMMM FPaHKT.

4. MNpuroToBaeHMe reTeporeHHo CMecy MOPOLIKOB Cepbl U

Kenesa n nx pasgeneHumne

Pasnuyame d)M3Ml-IeCKMe n XUMmmyeckume aBeHna, 4Yuctble
BEeLLEecTBa U CMecHm.

Knaccugpuyuposams cmecw.

Mpugodums nNpUMepbl CMeceit  pPasIMYHOro  arperaTtHoro
COCTOAHMUSA.

YcmaHaenueambs  NPUYUHHO-CNEACTBEHHbIE  CBA3M  Mexay

¢M3MHECKMMM CBOWMCTBaMMU Beuwecrts cmecn m cnocobamm  mx
pasgeneHuna. Paznuyame wvx, onucsiseams w Xapakmepusosameo

NPakKTn4YeCKoe 3Ha4YeHne.




MpakTnyeckan pabora
2 (aHanor pabotsbl
«OumncTKa

NoBapeHHOM conmny»)

AHanu3 noysbl

Pabomameb c nabopaTopHbIm obopynoBaHuem n
HarpeBaTe/ibHbIMM MPMbOpamu B COOTBETCTBUM C MNpaBWUIamMu

TexHWKu besonacHocTu.

BoeinosnHAame npocTeiiwmne npuémol obpalleHms c nabopaTopHbIM

ob6opyaoBaHMEM: BOPOHKOM, GUNLTPOM, CIMPTOBKOM.

Habawdame 3a CBOWCTBAaMM  BELECTB U ABAEHUAMM,

npouncxogAawmmm C BeweCresamu.

Onuceisamb XMMUYECKUI IKCNEPUMEHT C NOMOLLbIO PYCCKOro

(poaHOro) A3blKa M A3bIKa XUMUN.

Jename BbiBOAbI NO pe3ynbrtatam ﬂpOBe,ﬂ,éHHOI'O SKCNepumeHTa

ATOMHO-
MONEKYNAPHOE
y4yeHune. XuMmnyeckne

3/1EMEHTDI

Xnmuyeckme snemeHTbl. ATOMbI U MOJIERY/IbI. npOCTbIe n
C/I0XKHble BellecCTBa. AI'II'IOTpOI'IMﬂ Ha npumepe Kncnopoaa.
OCHOBHbIe MNONOXKEeHMUA ATOMHO-MOJIEKY/ZIAPHOIO y4eHwUuA.
MoHbl. BewecTtBa MOTIERY/ZIAPHOIO MU HEMONEKYNAPHOro

CTpoeHwuA.

OemoHcTpauuu. Mogenm annoTponHbiXx MoaUdUKaLUiA

yrnepoga v cepsbl. lMonyyeHne o3oHa

O6bACHAMb, YTO TaKOe XMMUYECKUI SN1EeMEHT, aTOM, MONIEKYNa,

annoTponuAa, NOHbI.

Paznuyame NPoOCTbie N CNO0XKHbIE BELWECTBA, BELLECTBA

MOTIEKYNTAPHOIo N HEMONEKYNAPHOIO CTPOEHMUA.

YecmaHasnusame NMPUYNHHO-CNeACTBEHHbIE CBA3UN MeXAY
COCTaBOM MOJIEKYNT U CBOMCTBAMM ANINOTPONHbIX MOAMd)MKaLI,Mﬁ

Kncnopoaa.

<Dop/v|y/7upoeamb OCHOBHbI€ NMONTI0KEHNA aTOMHO-




MONEKYNAPHOTO yYeHUA

XMMUYECKUX
3/1€eMEHTOB.
MNepnoamnyeckan
Tabnmua XMmUYeckux
31eMeHTOoB

MeHpaeneesa.

3HaKM (CMMBOJIbI) XMMUYECKMX 3n1eMeHToB. MHdopmaums,

KOTOPYHK HECYT 3HaKN XMMUYECKUX 3/TEMEHTOB. STnmonorma

Ha3BaHWM HEKOTOpbIX XMMUYECKMX 3/IeMEHTOB.
MNepuopgmyeckas Tabanya XMMUYECKNX 3N1eMEHTOB
. WN. Menpeneesa: KOPOTKOMNEPUOAHbIN n

OJIMHHONEPUOAHDBIN BapuaHTbl. Mepuoabl 1 rpynnbl. FnaBHan
n noboyHana nogrpynnel uam A- n B-rpynnbl. OTHOCUTENbHASA

adaTOMHaA macca.

AemoHcTpauum. Moptpetbl M. fA. bBepuennyca wu

. U. MeHpeneesa. KopoTkoneprogHbliit "
O/WMHHOMNepMoaHbI BapuaHTbl Mepunoanyeckon cuctemnl [.

. MeHpeneesa

Ha3sbieame 1 3anucsi8ams 3HaKNM XMMUYECKUX /IEMEHTOB.

Xapakmepu3o8ams MHGOPMALMIO, KOTOPYHO HECYT 3HAKM

XUMUNYECKUX INNEMEHTOB.

Onucelieame CTPYKTYpY Tabanubl Xumuyeckux anemenTos . U.

MeHpeneesa.

Ob6bACHAMb 3TUMOJ/IOTUYECKME Hayana Ha3BaHUM XMMUYECKUX

3/1EMEHTOB U UX OTAENbHbIX rpynn.

Paznuyame KOpOTKOI'IepMO,EI,HbIl\;I n ,D,IIMHHOI'IEpMO,CI,HbIVI

BapuaHTbl Mepuognyeckol cuctemsl [. N. MeHaeneesa




10-11 | Xumunyeckme Xumuyeckme dopmynbl. WUHAEKcbl U KoaddpuumeHTbl. | Omobpaxame CcOCTaB BELWECTB C MOMOLWLbIO  XUMUYECKUX
dopmynbl OTHOCMTENbHAA MoOANeKkynspHaas Mmacca. Maccosaa gonsa | popmyn.
XMMUYECKOro 3nemMeHTa B coeguHeHun. WHbopmaums,
Pazauuame MHAEKCHI U KOIDULMNEHTDI.
KOTOPYIO HECYT Xumnyeckume Gpopmybl
Haxodumb OTHOCUMTENIbHYIO MOJEKYNAPHYIO MAacCy BeliecTBa M
MACCOBYIO 4,0/1H0 XMMUYECKOTO 3/1IEMEHTA B COEAUHEHUMN.
TpaHcauposams WHPOPMALMIO, KOTOPYHD HECYT XMMUYEeCcKue
dopmynbl
12-13 | BaneHTHOCTb BaneHTHocTb.  CTpyKTypHble  dopmynbl.  Xumuyeckne | O6bACHAMS, YTO TAaKOE BaNEHTHOCTD.

3N1eMEHTbl C MOCTOSIHHOW M nepeN\eHHoﬁ Ba/Z1IEHTHOCTbIHO.

BbiBOg, coeanHeHuA no Ba/ZIEHTHOCTMU.

dopmynbl
OnpefeneHve BafeHTHOCTM XWMUYECKOTO 3/71eMEHTa Mo
¢dopmyne BelectBa. CocTaBiaeHMe Ha3BaHWI COeAUHEHUN,
COCTOAWMX U3 ABYX

XUMUYECKUX 3/1IEMEHTOB, no

BaJIEHTHOCTU. 3aKOH NOCTOAHCTBA COCTaBa BeLLEeCTB.

OemoHcTpauun. KoHCTpyMpoBaHME WapoCTeprKHEBbIX

MOAEHEVI MONIERYN

loHumame OTpaxXeHne nopAaaKa coeauMHeHnA aTtomoB B

MOJIEKYNaX BELLECTB NOCPEACTBOM CTPYKTYPHbIX GOpMYJI.

Ymemos cocmasname d)OpMyﬂbl COEAMHEHMVI MO BAaZIEHTHOCTU U

onpedeﬂﬂmb Ba/ZIEHTHOCTb 3/IEMEHTA

no ¢popmyne ero coeanHeHUs




14

Xumunyeckume
peakuuun. MNpusHaku n
YCN0BUA UX

npoTeKaHus

Xumunyeckme peakumu. PeareHTbl M MNPOAYKTbl peakuunu.
MpPU3HAKM XMMUYECKUX peakLMin. YCI0BMA UX NPOTEKAHMA U
npekpaweHua. Peakunu

ropeHua. DK30TepmMuyeckme W

3HOOTEPMUYECKME PeaKLUM.

DemoHcTpaumn. AnnapaT Kunna. PasnoxeHue GuxpomaTa

ammoHus. FopeHne cepbl U MarHMEeBOM IEHTbI.

NabopatopHble onbiTbl. 5. B3aumogeincreme pacTtsopos
XI0pPUA0B U MOANAO0B KasiMA C PacTBOPOM HUTpaTa cepebpa.
6. MonyyeHune ruapokecuaa meau(ll) u ero s3anmogaeiicTamne c

CEePHOM KUCNOTOMN.

7. B3amogeiicTeune pacTBopa cofbl C KUCAOTOW

Xapakmepu3o08amb XMMUYECKYIO peaKLUIo U e€ y4aCTHUKOB

(peareHTbl U MPOAYKTbI peaKkLmm).

Onuceisame NMPU3HaKN N ycnosunAa tTe4eHnAa XMMnN4eCKnx

peakuuii.

Pazauyame 3K30TEPMUYECKME U SHAOTEPMUYECKME PEAKLMUMN.

CoomHocume peakynn ropeHna n ak3aoTepmmnyecCkne peakuymn.

Habawdame W onucelsams XUMWUYECKUI IKCNeEpUMEHT C

NMOMOLLUbH PYCCKOTO (pO,CI,HOFO) A3blKa U A3blKa XMMWNA

15-16

3aKOH coxpaHeHun
MaccCbl BELLECTB.
Xumunyeckme

YpaBHeEHUA

3aKoH COXpaHeHUA Maccbl BellecTB. Xnummyeckue

ypaBHeHusa.  CocTaBfieHWEe  XMMWYECKUX  YPaBHEHWMN.

NHpopmaLmn, KOTOPYIO HECET XMMUYECKOE YpaBHEHME.

DemoHcTtpauun. lMoptpetol M. B. JlomoHocosa u A. /.
Nasyasbe. lopeHune docdopa. OnbiTbl, UANKOCTPUPYOLLNE

3aKOH COXpaHeHNA MacCCbl BELLECTB.

Na6opaTopHble onbiTbl. 8. poOBeEpKa 3aKOHA COXpaHeHWs
Maccbl BELWECTB Ha NpUMepe B3aMMOAEMNCTBUA LWENOYM U

KMcnotbl. 9. MpoBepKa 3aKOHa COXpaHEeHUA MacCbl BELLeCcTB

dbopmyﬂupoeamb 3adKOH COXpaHeHUA MacCcCbl BelleCTB.

CocmaesnAame Ha ero 0OCHoBe XMmn4yeckme YpaBHEHUA.

TpaHcauposame NHGOPMaLMIO, KOTOPYIO HECYT XUMUYECKME

YypPaBHeHMUS.

3KCI'IepMMEHTaJ'IbHO nodmeepmdamb cnpaBea/MBOCTb 3aKOHa

COXpaHeHNA MmacCCbl BELWECTB




Ha Npumepe B3anmMoaencTeus Weénoum u conn xenesa(lll)

17-18 | Tunbl XMMHUYECKMX Knaccupumkauma XMMMYECKMX peakumnin no coctaBsy U uvucny | Kaaccuguyuposams XMMUYECKME PeaKLLMKM MO NPU3HAKY YMCna U
peaKkuni peareHToB W NPOAYKTOB. TUMbl XMMWYECKMX pPeaKLMn. | COCTaBa peareHToB U NPOAYKTOB.
Peakuuun coeanHeHWA, Pas3foKeHMA, 3aMeLLleHmA U obmeHa.
Xapakmepu3zosambe  poOnb  KaTanuMsatopa B  MNPOTEKaHUU
KaTanusartopbl 1 KaTanus.
XMMUYECKOUN peakLmu.
OemoHcTpauuu. lNopeHune pocdopa, pactBopeHUe NPoayKTa
Habawdams W onucbleams XUMUYECKMIA  IKCMEPUMEHT C
ropeHua B BoAe W uccnefoBaHWe MOJIYYEeHHOro pacTBopa
MOMOLLLbIO PYCCKOTO (POAHOrO) A3bIKA U A3bIKA XMMUN
nakmycom. B3ammopenctene CONAHOM KMCNOTbl C LUHKOM.
MonyyeHue rngpokecnaa meau(ll) n ero pasnoxeHuve npwm
HarpesaHuw.
NabopatopHble onbitbl. 10. PasnoxeHue nepokcuaga
BOA0POAA C NOMOLLbLO OKcnaa mapraHua(lVv).
11. 3amelueHune Kenesom mean B MegHOM Kynopoce.
19 MosTOpeHue n TecTupoBaHuWe, pelleHne 3a4a4 U BbIMONHEHWE YNIPaXKHEHWUN

0606ueHMe TeMbl.
MoaroToBKa K

KOHTpPO/IbHOM paboTe

no teme




20 KoHTposibHas pabota 1 «HavanbHble NOHATUA U 3aKOHbI XUMUNY
Ba)kHelilune npeacTaBUTENIN HEOPraHMYECKUX BellecTB. KoinuecTBeHHble OTHOLWEHUSA B XMmun (18 u)
21 Bo3ayx v ero coctas CocrtaB BO3ayXa. Xapakmepu3o08amb 06BEMHYIO L0110 KOMMNOHEHTA TaKoM
NPUPOLHON ra30BOM CMECH, KaK BO34yX, U paccyumei8ame €€ no
MoHATHe 06 06BbEMHOIM JoNe ((p) KOMNOHEHTA NPUPOAHON
06BEMY 3TOM CmecH.
rasoBoi cmecu - BO3ayxa
Onucbieamb 06bEMHbIN cOCTaB aTMOCHEPHOro BO3AyXa U
PacueT 06bEMa KOMNOHEHTA ra3oBO CMecK Mo ero
MOHUMAaMb 3HaYeHWe NOCTOAHCTBA 3TOro COCTaBa AJ1A 340P0BbA
0b6bemHol gone n HaobopoT.
[emoHcTpaumu. OnpegeneHne cogepRaHna KMCI0posa B
BO3A4yXe.
22 Kncnopog Kucnopoga. O30H. NonyyeHne Kucnopoga. CobupaHue u Xapakmepu3o8amb O030H, Kak aAnoTPoOnHy moandUKaumio

pacno3HaBaHWeE KMcnopoaa. Xvmunyeckue cBomMcTBa
Kncnopoga: B3aVIMO,CI,EI71CTBM€ C MeTaniaMm, HemeTaniamm n
CNNIOXKHbIMU BeWleCTBaMMN. I'IpmmeHeHme Kncnopoga.

KpyroBopoT Kucaopoga B npupoge.

AemoHcTpauun. lMonyvyeHmne KMCNopoaa passioKeHnem
nepmaHraHaTta KaaimAa U nepokcnaa sogopoaa. C06MpaHme
MeTO[O0M BblTECHEHMA BO34yXa M BoAbl. Pacno3HaBaHume
Kncnopoga. flopeHue marHua, enesa, yria, cepbl 1

docdopa B KMCnopoae

Kncnopoga.

Onucsieame ¢M3MHECKME N Xmmum4yeckue CBOﬁCTBa, nonyyeHume n

npumeHeHue Kncnopoga C MCNOJZ1Ib30OBaHNEM PyCCKoro

(poaHOro) A3blKa M A3blKa XMMUN.

YemaHasnusame NPUYNHHO-CNeaCTBEHHbIE  CBA3U mexagy

¢M3MLIECKMMM CBOMCTBAMM Kncnopoga m cnocobamn  ero

cobupaHus.

Mposodums, HabaAwOaMs W ONUCLIBAMb  XUMUUYECKUI




SKCNEepMMEeHT Nno noJay4YeHuo, CO6VIpaHVIIO M pacno3HaBaHWUIO

Kncnopoga ¢ cobatogeHmem npaBua TEXHUKM 6e30nacHOCTH

23 MpakTnyeckan paborta | MNosyyeHne, cobmpaHue 1 pacnosHaBaHWe KUCI0POAa Pabomameb c nabopaTopHbIm obopygoBaHnem n
3 HarpeBaTe/ibHbIMM MpPMboOpamu B COOTBETCTBMWM C MNpaBWUIamMMU

TeXHUKM Be3onacHoCTy.
BbinoaHame npocrteiiwne npuémbl obpalleHmna c nabopaTopHbIm
obopygoBaHMem: cobupaTb npubop AAA NoAyyYeHus [asos,
npoBepsATb €ro Ha TrepmMeTMYHOCTb M UCMNoAb30BaTb AAS
Nnosly4eHusa KNcnopoaa.
Cobupamb Kucnopos METOA4OM BbITECHEHMA BO3gyxa M
pacrosHasams ero.
Habawdams 3a CBOMCTBAMM  BELWECTB W ABNEHUAMMU,
NPoONCXo4ALMMM C BELLECTBAMM.
Onuceisamb  XMMMUYECKUM  SKCNEPUMEHT C  MOMOLLbIO
€CTECTBEHHOrO (PYCCKOro UM POAHOro) A3blKa M A3blKa XMMUMN.
Cocmaenams  OTYET NO  pesynbTaTam  MNPOBEAEHHOro
3KCrnepMmeHTa

24 OKcunabl Okcunabl. ObpasoBaHMe Ha3BaHUIA OKCUAOB MO MX Bbidenams cylwecTBEHHbIE NPU3HAKU OKCUAO0B.

dopmynam. CoctaBneHne Gopmya OKCMAO0B MO UX




Ha3BaHMAM. MpeacTaBUTENIM OKCUAOB: BOAA U YINIEKUCAbIN

ras, HeralwéHas n3BecTb.

AeMoHcTpaumm. Konnekuma okcnaos

NabopaTtopHbiii onbiT. 12. [ToMyTHEHME N3BECTKOBOW BOAbI

MpPY NPONYCKaHUK YIAEKUCAOro rasa

Jlasame Ha3BaHMA OKCMA0B MO UX GopmMynam.

Cocmaename GopMy bl OKCUAOB MO UX HA3BAHUAM.

Xapakmepu3osams Takux NpeacTaBuTeneil OKCUA0B, Kak BOAa,

YINEKUCAbIN ra3 U HerawéHan nsBecTb

25 Bogopoga Bogopog B npupoge. Pusnyeckme n xummyeckne cBOMCTBA Xapakmepu3osams  COCTaB  MOJEKYAbl,  duU3MYeckMe U
BOA0POAA, €r0 NOJyYeHME N NPUMEHEHME. XMMUYECKMe CBOMCTBA, NONyYeEHNE U NPUMEHEHNE BOLOPOAA.
OemoHcTpauuu. MNonyyeHne, cobupaHme n pacnosHaBaHne | YcmaHasnusams  NPUYUHHO-CNEACTBEHHbIE  CBA3M  MeXAy
Bogopoaa. lopeHne Bogopoaa. Bsaumopaeinctene sogoposa | ¢pmanmyeckumm cBoicTeamm u cnocobammn cobupaHma Bogoposaa,
c okenaom megu(ll). MEXAY XMMUYECKUMU CBOMCTBAMM N €70 NPUMEHEHUEM.
NabopaTopHblii onbIT. Mposodums, HabawOamMe W ONUCLIBAMb  XUMUYECKWNIA
SKCNEPUMEHT MO NONYyYEHUID, COOBUPAHMIO U PaACMNO3HABaAHWUIO
13. MNonyyeHne BOAOPOAA B3AMMOAENCTBMEM LMHKA U
BOAOpPOAA C cObN0AEHNEM NPABUA TEXHUKN HE30MACHOCTH.
CONAHOWN KNCNOTbI
26 MpaKkTnyeckas pabota | NMonyyeHune, cobMpaHue 1 pacno3HaBaHMe BOAOPOAA Pabomameo c nabopatopHbim obopyaoBaHuem "

4.

HarpesaTe/ibHbIMU an6opaN\M B COOTBETCTBMMU C MNpaBui1aMu

TEXHMKN 6e30nacHOCTH.

BbinosaHAmMe npocTeiiwmne npuemsl obpaleHms ¢ NabopatopHbimM
obopyaoBaHnem: cobupatb npubop ANA MNOAYYEHUA T[a308B,

nposepATb €ro Ha TrepmeTnyHoCTb WU UCNONAb30BATb ANA




nosly4eHuns BoAopoAa.

Cobupamb BOAOPOA METOAOM  BbITECHEHMA BO3Ayxa W

pacrnosHasame ero.

Habawdams 3a CBOWCTBAaMM  BELECTB WU ABNEHUAMM,

NPOUCXOAALMMMU C BELLECTBAMM.

Onucsieameo XMMMUYECKNI IKCNEPUMEHT C nOMOLbO

ecTteCTtBeHHOro (pyCCKOI'O nnn pO,CI,HOFO) A3blKa U A3blKa XUMUMN.

Cocmaename OTYéT no pe3ynbtatam nposegeHHOro

IKCNEePMUMEHTa

27

Kucnotbl

Kncnotbl, nx coctas u KﬂaCCMd)VII-(aLI,VIFI. MH,D,MKaTopr.
Ta6nmu,a PacTBOPNUMOCTU. ConaHaa n CepHaAa KNCNoTbl, NX

cBOWCTBa U npumeHeHune

OdemoHcTpauun. Konnekuma MMHeEpPanbHbIX KUCAOT.
Mpasuno pasbasneHns cepoit KNcAoTobl. JTabopaTopHbIii

onbIT.

14. Pacno3sHaBaHue KUCAoT MHAUKaTOpPaMu.

AHGﬂU3UpOBCImb COCTaB KNUCNOT.

PacnosHasames KNCNOTbI C MOMOLLbIO MHOWUKATOPOB.

XapaKmepusoeamb I'IpeLI,CTaBMTEJ'IEﬁ KMNCNOT: CONAHYyHO U

CEepPHyIo.

Ymemeo XapaKTepnsoBatb pPaCcTBOPMMOCTb COEAMHEHMVI C

NOMOLbIO Ta6/'IMLI,bI PacTBOPNUMOCTU.

YemaHnasnusame NPUYNHHO-CNeaACTBEHHbIE  CBA3U mexagy

CBOMCTBAMW CONAHOU U cepHoﬁ KMCNoOT n obnactamm nx




npumeHeHunaA.

Oco3Hasamb HeobxogmMmocTb cobAlAeHMA NPaBUA TEXHUKM

6e3onacHOCTU Npu paboTe ¢ KUC/I0Tamu.

28 Conn Conu, ux cocTtaB M Ha3BaHWUsA. PacTBOpMMOCTb conen B Boge. | Xapakmepu3o8ame COMM KaK NPOAYKTbI 3aMeLLeHMA BOLOPOAA B
MpepcraBUTENN CONEn: XNopua HaTpusa, KapboHaT HaTpus, KMC/IOTE Ha mMeTann.
docdat Kanbuma.
3anuceieams GopMy bl CoNelt No BaIEHTHOCTMU.
DemoHcTpauuu. Konnekums conei. Tabnvua
. . Haseieame conun no dopmynam.
pPacTBOPUMOCTU OCHOBAHWI, KUC/IOT U CONEN B BOAE
Ucrnonbzoeams Tabnuuy pacTBOPUMOCTM ANA XaPaKTEPUCTUKMU
CBOWCTB CONEN.
lMposodume pacyéTtbl No dopmynam conei
29 Konunuyectso Bewectsa | MoctosHHaa ABoragpo. KonmyectBo BewectBa. Monb. | O6bACHAMbL, 4UTO TaKOe KOJIMYECTBO BELLECTBA, MOJb,
MonspHaa Mmacca. KpaTHble eauHMUBI  M3MepeHUA | MOCTOAHHAA ABOragpo, MoaApHaA macca.
KO/NMYecTBa BELWEeCTBa — MUWIIMMOAb UM KWUIOMO/Ib,

MUNTUMONAPHAA U KWTOMOJTAPHAA MacCcCbl BelleCTBa.

PacyeTbl C MCNo21Ib30BaHNEM NOHATUM «KO/Nm4yecTBo

Beuwecrtea», «KMOJIAPHaA MmacCa», KNOCTOAHHAA ABorap,po».

AemoHcTpauun. HekoTopble MmeTannbl, HemeTaNbl W

COeMHEHNA KONMYeCcTBOM BeLLecTsa B 1 Mmosb

Pewamb 3apayun c ucnosib3oBaHMem NOHATUN «KONNYECTBO

Beulecrtea», «KMOJ1APHaA MmacCa», KNOCTOAHHAA ABorap,po




31 MonspHbIn 06bem 3akoH ABoragpo. MonsApHbIi  0bbem ra3006pasHbix | O6BACHAMSL, YTO TaKOe MOSIPHbLIN 0OBEM ra3oB, HOPMaJibHble
razoobpasHbIx Bewects. OTHOCMTENbHAA NAOTHOCTb OAHOrO rasa Mo | yCnoBuA.
BeL,ecTs Apyromy.
Pewams 3afadun € MUCNOAb30BAHMEM MOHATUIN «KOAMYECTBO
KpaTHble eauHWUbl M3MEpPeHUs — MWIIMMOASAPHbBIA W | BEWECTBA», «MOJAPHAsA Macca», «MOJAPHbIA OOBEM ras3oB»,
KMNOMONAPHbI 06beMbl ra3006pasHbIX BELLECTB. «NOCTOAHHAA ABoragpo».
Pacyétbl C MCNONb30BaHMEM  MOHATUMA  «KOJIMYECTBO
BeLLecTBa», KMOMIAPHAA Macca», K MOJIAPHbIN 06bem rasos»,
«NOCTOAHHAA ABOragpo».
AemoHcTpauun. Mogenb MOIAPHOro obbema
rasoo6pasHbIX BELLECTB
32-33 | Pac4étbl no PacyeTbl € WCNONb30BAHWMEM  MOHATUIA  KKOJMYECTBO Xapakmepu3o8ames KONMYECTBEHHYID CTOPOHY XUMMUYECKUX
XMMUYECKUM BELLLEeCTBA», KMOJIAPHAA Maccay, KMONSAPHbIA 06bem rasoB», | 06EKTOB M NPOLECCOB.
YpPaBHEHUAM «4ymncno Asoragpo»
Pewamsb 3apayun C MCNONb30BaHMEM MOHATUN KKOAUYECTBO
BellecTBay, «MOAAPHAA macca», «MOJAPHbIA 0bbem rasos»,
«NOCTOAAHHAA ABOragpo»
34 Boaa. OcHoBaHuA Mapocdepa. Kpyrosopot Boabl B npupoge. Pusmyeckme u | O6vACHAMS, yTo Takoe «OCHOBAHMAY, «LLenoYmy,

XMMUYECKME CBOMCTBA BOAbI: B3aMMOﬂ,eﬁCTBMe C OKCngamm.

OcHoBaHMA, UX COCTaB. PactBopnmocTtb OCHOBaHWI B BOAE.

M3meHeHne OKpacKM WHAMKATOPOB B Lu,enquoﬁ cpeae.

«Ka4dyecCTBeHHaA peakuuna», KMHAUKaTop».

Knaccucﬁuuupoeamb OCHOBaHMA NO pPaCTBOPMMOCTM B BOAE.

Onpedenﬂmb NPUHAANEXKHOCTN HeOopraHMYeCKnX BeWeCTB K




MpeactaBuTeNnun LWEoYEen: TMAPOKCUAbI HaTPUA, Kaniva U

KanbumA.

AemoHcTpauumn. Konnekuus ocHosaHuii. JlabopaTopHbie

onbiT. 15. I3meHeHne OKpacku MHAMKATOPOB B LLE/IOYHOM

cpeae.

KJ1laccy OCHOBaHW no popmye.

Xapakmepu3osams CBOWCTBA OTAE/bHbIX MpeacTaBuUTenei

OCHOBaHUM.

Ucrnonb3oeams Tabauuy pacTBOPMMOCTM ANA  OnNpeaeneHus

pPacTBOPMMOCTM OCHOBAHUM.

35 PactBopbl. MaccoBasa | PactBoputens W pacTBOpéHHoe BewectBo. PactBopbl. | O6bACHAMbL, 4UTO TaKoe «MaccoBas [0/1A PACTBOPEHHOrO
aona pacrtsopéHHoro | PactsopeHue. Tmapatbl. MaccoBaa [0nA pPacTBOPEHHOrO | BewecTsar.
BellecTsa BellecTBa. PacyéTbl, cBA3aHHbIE C UCMONb30BaHWEM NMOHATUA
YcmaHasnusame aHanormm ¢ o6vEMHOM A0Nell KOMMNOHEHTOB
«MaccoBan 40N PaCTBOPEHHOrO BELLECTBAY.
rasoBow cmecu
NabopaTtopHblii onbiT. 16. O3HaKOMNEHWE C NpenapaTamu
Pewamsb 3apaun € MCNOJIb30BaHMEM MOHATUIA «MaccoBaa 404
OOMalHe WAM  LWKONIbHOM anTeyku — pacTBOpamu
3/leMeHTa B BeLecTBe», «MaccoBaa [A0AA PaCTBOPEHHOrO
nepokcmpga BOAOPOAA, CMNUMPTOBOM HACTOMKM umoda U
BelecTBay, «0bbeMHas 4017 ra3006pa3HOro BeLecTsa»
HaLWaTbIPHOrO CNUpTa
36 MpaKkTnyeckas pabota | MNpurotoeneHne pacTBOPOB COMIEN C UX 3a83aHHON maccoBon | Pabomame C nabopatopHbim obopyaoBaHuem "

5

nonen

HarpesaTe/ibHbIMU an6opaN\M B COOTBETCTBMMU C MNpaBui1aMu

TEXHUKN 6e30nacHOCTH.

BbinoaHAmMe npocTeiiwmne npuemsl obpalieHms ¢ NabopatopHbim

O60pyAOBaHMeMZ C MEPHbIM UMNTNUHAOPOM, C BECAMMWU.




Habawdams 3a CBOWCTBAaMM  BELLECTB W ABNEHUAMM,

NPOUCXOAALLMMM C BELLECTBAMM.

OnucbiBamMb 3KCNEPUMEHT C NMOMOLLLbIO ECTECTBEHHOTO (PycCKoro
WM POAHOrO) A3bIKa U A3blKa XMMuK. Cocmasnams OTYETbI MO

pesynbTaTam NPoBeAeHHOro

JKCNepMmeHTa

Ffomosums pacTBOpbl C OMNpeAesieHHOW MaccoBOW Aonel

PacTBOPEHHOTIO BELWECTBA

ﬂ,OMaLLIHVIf;I BblpaLLI,VIBaHMe KPUCTannos aatoOMOKa/IMEBLIX KBACUOB UIU

IKCNEePUMEHT 2 MenHOro Kynopoca

BbinoaHame 6e3onacHble B AOMaLUHNX YCN0OBUNAX
IKCNepMMeHTbI, NPOBOANTb Ha6l'|+0,ﬂ,eHMﬂ 3a poCcToM

KpUCTannos.

Odhopmaame OTYET O NpoaenaHHoM paboTe ¢ UCNONb30BaHUEM

PYCCKOro A3blkKa U A3blKa XMMUN

37

0606LLI,EHVIe n cncrtemaTmnsauma 3HaHMM No Teme «BarkHelwune npeacraBuTesiIn HeopraHN4YeCKknx seLllecTs. KonnyectBeHHble OTHOLWEHMA B XUMUN»
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HOHTpOI’IbHaﬂ pa60Ta no teme «BarkHenwmne npeacrasnTenn HeopraHNM4YeCKNX BELWECTB. KonnyectBeHHble OTHOLWEHUA B XUMUNY

OCHOBHbIe Knaccbl HEOPraHUYecKux coeguHeHuii (10 )




39 OKcuapbl: 06o06ueHne ceeaeHUn 06 okcuaax, ux KnaccuduKkaumu, | ObbACHAMbL, UYTO TaKoe  Hecoseobpasylouwme  OKcuabl,
Knaccudukaumn W | Ha3BaHMAX M cBoicTBax. CNocobbl NOYyYEeHUs OKCUA0B coneobpasyloliMe OKCUAbl, OCHOBHbIE OKCUMAbI, KWC/IOTHbIE
CBOWCTBA OKCMAbI.

NabopaTopHbie onbiTbl.
Xapakmepuzosame oblwme XMMUYEcKue CBOICTBA
17. Bsanmogencreme oKcuga KasibLuma ¢ BOAON.
coNeobpasylolmMX  OKCUAOB  (KMCAOTHbIX U OCHOBHbIX)
18. NMomyTHEHME U3BECTKOBOM BOAbI Cocmasnames ypaBHEHMA pPeakuMi C  yyacTMem OKCUAOB.
Habawdames v onucelsames peakuuMm € yd4acTMeM OKCUOO0B C
NMOMOLLbIO eCTeCTBEHHOro (PyCcCKOro MAM pPoAHOro) A3blKa U
A3bIKa XMMUM.
[Mposodumsb onbITbl, NOATBEP!KAAIOWME XMMUYECKME CBOWMCTBA
OKCMAO0B C cobtoAeHnemM NpPaBua TEXHUKN 6e30nacHOCTH

40 OcHoBaHwuA: OcHoBaHUA, WX KnaccuduKauma, HasBaHMs WU cBoWcTBa. | Cocmassnsime ypaBHEHMA pPeakumMii € y4acTUeM OCHOBaHUM.

Knaccuomkaums n | Bsaumogencreme ¢ KUCNOTaMU, KMCAOTHbIMU OKCUMZAMWU U
Habawdame v onucbieams pPeakumMm € y4acTUEeM KUCIOT C
CBOWCTBA conamu.  PasnoxkeHne  HepacTBOPMMbIX  OCHOBAHMWIA.

Cnocobbl Nony4eHMa OCHOBaHWMN.

NabopatopHble onbiTbl. 19. Peakuua HenTpanusaumm. 20.
MonyyeHue ruapokecnaa megu(ll) n ero Baumogeincreme ¢
21. PasnoxeHwue

KMCNOTOMN. rmapokcnaga meau(ll) npwu

HarpesaHuUN.

noMouwblo eCTeCTBEHHOTO (pyCCI-(OFO nnn pO,CI,HOFO) A3blKa "

A3blKa XUMUMN.

I'Ipoeodumb onbiTbl, noATBeEPXKAAOWMNE XUMUNYECKNE CBOWCTBA

OCHOBAHUN, C CO6J'IIO,EI,€H nem npasua TeEXHUKU 6e3onacHoCTU




41-42 | Knucnotbi: Kucnotbl, wux Knaccudukauma u HasBaHusa. Obwme | Xapakmepu3osames 0bLWME XMMUYECKME CBOMCTBA KMCIOT
Knaccuomkaums M | XMMUYECKMe CBOMCTBA KMUCNOT. B3ammopeicreme KUCAOT C
Cocmaenames  ypaBHEHMA peakuuh C  y4yacTMeM  KMUCJIOT.
CBOWCTBA MeTanflaMn.  INEKTPOXMMUYECKUI  PAL  HAMNPAXKEHWUN
Habarwdame v onucbisame peakumMm C y4acTUEM KUC/IOT C
meTannos. Bsaumopgencrane KUCNOT C OKCUAAMU METasINIoB.
MOMOLLbIO E€CTeCTBEHHOro (PYyCCKOro MAM pPoAHOro) fA3blka W
B3anmopencreme KUCAOT C OCHOBAHUAMM — peaKkuus
A3bIKa XUMUU.
HenTpanusaumn. BsaumogencTtBue KUCNOT C  CONAMM.
MonyyeHne 6GeCKUCAOPOAHbIX W  KUcaopoacoaepXawmx | [Tposodums onbiTbl, NOATBEPKAAOLIME XMMUYECKME CBOMCTBA
KMUCNOT. KMCNOT, C cobntofeHnem npaBua TEXHUKM 6e30nacHOCTH
NabopatopHble onbiTbl. 22. B3aumogeinctBue KUCAOT C
meTannamu. 23. Bsaumogencreme KMCAOT C CONAMM
43-44 | Conu: KnaccudpuKkauyma | Conm, mx Knaccudbukauma wm cBoMcTBa. BsammopelictBue | Pasnnuyatb NOHATMA  «CpegHUE  COMIM», «KUC/ble  COMNY,
M CBOMCTBA conei € MeTannamu, OCOBEHHOCTM 3TUX peaKUMi. | KOCHOBHbIE CONNY.
B3anmopeincrame coneim c conssmu.
XapaKTepusoBaTb 06LMe XMMUYECKMe CBOMCTBA CONEN.
NabopaTtopHble onbiTbl. 24. O3HaKOMAEHUE C KONNeKUUEN
Cocmasnams  ypaBHEHUA pPeaKkUM C  y4acTMeM  COneM.

conen. 25. Bzaumogeictemne cynbdata meau(ll) c kenesom.

26. Blaumopgencreme conei ¢ CONamu.

Habawodams wn onucsbieams peakynn C y4dactmem conen ¢
nomMouwblo ecTeCTBEHHOTO (DYCCKOFO nnn pOAHOFO) A3blKa U

A3blKa XUMUMN.

I'Ipoeodumb onbiTbl, nNnoATBeEPXKAAOWMNE XUMNYECKHNe CBOWCTBA

conen c CO6J'IIOLI,€H nem npasuna TeEXHNKU b6esonacHoOCTH




45 leHeTyeckaa cBA3b | FeHeTUYecKkMe psaabl MeTanna M HemeTanna. FeHeTMyecKas | Xapakmepu3o8amb NOHATUE KTEHETUYECKUI PALY.
mexay K/laccCaMu | CBA3b MeXKAy KnacCaMm HeOpraHMYeCcKux BeLLecTs.
Unnocmpuposames  TeHETUYEeCKYl0  B3aMMOCBA3b  MeXAay
HeopraHM4Yeckux
NabopatopHble onbiTbl. 27. [eHeTMyeckas CBA3b Ha | BELeCTBaAMMU:
BelecTs
npvmepe coeanHeHuUn meam
NPOCTOe BeLLeCcTBO — OKCUA, — rMAPOKCUL — CONb.
3anucsblieame ypaBHeHUA peaKkuuit, COOTBETCTBYIOLLMX
nocnenoBaTeNbHOCTH («uenouke») npeBpaLLeHni
HeopraHMYecKMX BeLLLeCTB Pa3/INYHbIX KNacCoB.
46 MpakTnyeckas paboTa | PeweHune akcnepmMmeHTabHbIX 33434 Ymemo obpawatbca ¢ nabopatopHbim obopyaoBaHMEM U

6

HarpesaTte/ibHbiIMU an6opaMM B COOTBETCTBMMU C MNpaBui1aMu

TEXHMKN 6e30nacHOCTU.

PacnosHasameo HEKOTOopble aHNOHbI N KaTUOHDbI.

Habawodams cBolicTBa 3IEKTPO/INTOB N npouncxogawmnx ¢ HUMu

ABNEHUN.

Habaodame v onucbieame peakynn C yd4aCtmem 3/1EKTPOJIUTOB C
nomMouibro ecTeCtBeHHOro (pYCCKOFO nnn pop,Horo) A3blKa U“

A3blKa XUMUMN.

d’opmynupoeamb BblBOAbl MO pe3y/ibTaTaM nposeaeHHOro




3KCMepUMeHTa

47 0606LeHne n cuctemaTtmsauma 3HaHUM No Teme « OCHOBHbIE K/1acCbl HEOPraHUYECKMUX COeANHEHNI»
48 KoHTposibHas paboTa no Teme « OCHOBHbIE KAAcCbl HEOPraHUYECKUX COeAUHEHNN»
MNepuoguueckunii 3akoH u Meproguyeckan cuctema XMmMuueckux anemeHTos [. U. MeHaeneesa u ctpoeHue atoma (8 )
EcTtecTBeHHbIE EcTecTBEHHble  ceMelcTBa  XMMMYECKMX  31eMeHTOoB: | O6bACHAMSb TNpPU3HaKKM, MO03BOAAOWME OOBEAUHSATL TpPynnbl
cemelicTea LLesIoYHble WU LWesloMHO3eMe/IbHbIe MEeTaslbl, aforeHbl, | XMMUUYECKUX 3/1IEMEHTOB B €CTECTBEHHbIE CEMENCTBa.
49
XUMUYECKUX MHepTHble  (6naropogHble)  rasbl. AmdoTepHOCTb.
Packpbisamb XUMUYECKUMIA CMbICA  (3TUMONOTMIO)  Ha3BaHWA
3/leMeHTOB. AmdoTepHble oKenabl U rnapokcuabl. KomnaeKcHble conu.
€CTeCTBEeHHbIX CEMENCTB
AmodoTepHOCTb

NabopatopHble onbitbl. 28. [MonyyeHue amdoTepHoro

rmapoKkcnga n ncchegoBaHue ero CBOWCTB.

ApeymeHmupoeamb OTHOCUTENIbHOCTb HA3BaHUA «UHEPTHbIE

rasbi»

O6bacHAMb, 4TO  Takoe  «aMpoTepHble  COeAUMHEHUA».
Habawodames v onucbieams peakuuii Mexay BellecTBamu C

NMOMOLLbI PYCCKOTo (pOAHOFO) A3blKa N A3blKa XUMWUWN.

Xapakmepu3osams  OBOWCTBEHHbIA  XapaKTepe  CBOWCTB

aM(I)OTeprIX OKCMA0B N rTMgpoKkcnaos.

I'Ipoeodumb onbiTbl NO NOAYy4YEHUO WU NoATBEPXKAEHUIO

XMMUYECKUX CBOMCTB aMd)OTeprIX OKCMgoB U rmgpokcmnaos C




cobnogeHnem nNpasua TeXHMKM 6e3onacHocTu.

50 OTKpbITHE OTtkpbiTne . N. Mengeneesbim Mepnogmyeckoro 3akoHa U | Pasau4ame eCTeCTBEHHYHO U UCKYCCTBEHHYHO KnaccudumKaumm.,
. U. MeHgeneesbim co3gaHue wum [leprMoanyecKkor CUCTEMbI  XMMMUYECKUX
ApeymeHmuposames oTHeceHue lNepnoamyeckoro 3akoHa K
MNepnoamnyeckoro 3/1eMEeHTOB.
€CTEeCTBEHHOW KnaccuduKaumm.
3aKOHa
DemoHcTpauuu. PasnnyHble dopmbl Tabany,
Modenuposams XMmn4ecKkme 3aKOHOMEPHOCTH C BblAeNeHNEM
nepuMoamyeckoin cuctembl. MopaenmposaHMe NOCTPOEHUA
CYLLECTBEHHbIX XapaKTEPUCTUK 0OBbEKTa U NpeacTaBNEHNEM UX B
Mepunoanyeckon cuctembl A. N. MeHaeneesa
NPOCTPAHCTBEHHO-FPadUYeCcKol AN 3HaKOBO-CUMBOIMYECKOW
dopme
51 OcHoBHble cBeAeHuA ATOMbI Kak popma cyLLecTBOBaHUA XMMNYECKUX 3/IEMEHTOB. O6bACHAMS, YTO TAKOE KMPOTOHY, KHEUTPOHY, «INEKTPOHY,

O CTPOEHWNN aTOMOB.

OcHOBHble cBeaeHunA o CTPOEHUN aTOMOB. JoKasatenbcTsa

CNOXHOCTM  CTpOeHus aTomoB. OnbiTel Pesepdopaa.
MnaHeTapHaa MoLe/b CTPOEHMS aTOMa.
CocTaB aTOMHbIX agep: NPOTOHBI, HEWTPOHBI.

OTHOCUTENbHAA aTOMHaA Macca. B3amMmocBA3b noHATUI

«MNPOTOHY, ((HEVITpOH)), «OTHOCUTE/IbHAA aTOMHaA macca».

AemoHcTtpauun. Mogenm aTomoB XMMUYECKNX

3/1eMEHTOB

CXUMMUYECKNI SNEMEHT», K MAaCCOBOM YNCO».

Onucsieame CTpoeHune agpa atoma NCnosibsyA

Mepnogmyeckyro cuctemy XMMUYECKMX 31eMeHTOB

. UN. Menpgeneesa.

Moayyame MHGOPMaLMIO MO XMMUU U3 PA3ANUYHbIX

MUCTOYHUKOB, aHAs1U3uposameso eé.




52 CtpoeHune MuKpomMmunp. INeKTpoHbl. CTPOEHUE 3NEKTPOHHbLIX YPOBHEN | O6BACHAMSb, YTO TAaKOE 3/IEKTPOHHbIN CION UM SHEPTreTUYECKNIA
3/IEKTPOHHbIX aToOMOB Xumunyeckmx snemeHToB Ne 1—20. [lloHATME O | ypOBeHb.
YypPOBHEl aTOMOB 33aBEpPLUIEHHOM 3/1EKTPOHHOM YPOBHeE.
Cocmaenams  cxembl  pacrnpeneneHua  3/IEKTPOHOB MO
XUMUYECKUX
3N1EKTPOHHbIM C/I0AM B 3/IEKTPOHHOM 060/104Ke
anemeHToB NeNe1-20
B Tabauue 4. U.
MeHpeneesa.
53 Mepunoanyeckunia MN3oTonbl. PUsnYecKknii cmbic cUMBOAMKK epuogmueckolt | Packpblieame  GU3MYECKUI  CMbICA:  MOPALKOBOrO  HOMepa
3aKOH cuctembl. CoBpemeHHass dopmynnpoBKa [leprMoanyeckoro | XMMMYECKOro a/ieMeHTa, Homepa nepuoga U Homepa rpynnbi.
. UN. MeHgeneesa n 3aKOHAa. M3MeHeHUs CBOWMCTB 3/IEeMEHTOB B Mepuogax U
Ob6bACHAMb 3aKOHOMEPHOCTU U3MEHEHUS METAN/IMYECKUX U
CTpOeHue aToma rpynnax Kak ¢yHKLMA CTPOEHWS 3NEKTPOHHbIX obosioyek
HEMEeTa//IMYEeCKNUX CBOMUCTB XMMMUYECKUX 3S/IEMEHTOB WU  UX
aTomos
coegMHEeHn B neprogax 1 rpynnax
54-55 | XapaKrepucTtuka XapaKTepuCTUKa anemeHTa-meTanna n anemeHTa-HemeTanna | Xapakmepusoeams XMmumyeckme snemeHtbl 1—3-ro nepvmoaos
XUMUYECKOro Mo UX NOJIoXKEeHMUIo B MNepnoanyeckon cucteme XMMUYECKUX | MO UX MONOXEHUIo B [lepuoanyecKkolrt cucTteme XMMUYECKUX
3N1emMeHTa Ha anemeHToB . N. MeHpgeneesa. anemeHToB [. N. MeHpgeneesa.
OCHOBaAHMU ero
DemoHcTpauun. Mogenn aTomoB 3n1emeHTOoB 1—3-ro | ApeymeHmuposams CBOMCTBA OKCMAOB WU TMAPOKCUAOB
NONIOXKEHUA B
nepmoaos MeTaNN0B U HEMETANNOB NOCPEeACTBOM YPAaBHEHUI peaKkLuni
MNepunogmyeckom
cucteme
56 3HayeHune CoobLeHMs yYalmxcs O ¥KM3HU, Hay4yHOM U obliecTBeHHOM | Onpedeansamb UCTOYHUKN XMMUYECKON MHbOpMaLNK
Mepuoaunyeckoro LeATe/IbHOCTHU [. N. MeHgeneesa «[epnognyeckomy




3aKOHa U
MNepuoamyeckom
CUCTEMbI XUMNYECKUX
anemeHToB . .

MeHpeneesa

3aKOHY He Trpo3UT paspyllieHue, a TONIbKO pasBUTHE W

HaACTPOMKKM obelatoTca»

Monyyame  HeobxoauMmylo  UWHPOPMALMIO U3 PA3AUYHBIX

MCTOYHMKOB, aHaAU3upPosame eé, ohopmaameo

NHGOPMALMOHHbIN secmu

MPOAYKT, Mpe3eHmoseams €ro,
HayYHYI0 AMCKYCCUIO, OMCMaueams CBOK TOYKY 3PEHMA WK

Koppekmuposams eé

Xumunueckas cBasb. OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIE peaKuuu (8 u)

57 MNoHHasa xumunyecKas NoHHasa xumunyeckan cBasb. MoHbl, 06pa3oBaHHble aToMamu | O6BACHAMSb, YTO TaKOE MOHHAA CBA3b, MOHbI.
CBA3b MEeTaNoB M HemeTannos. Cxembl 06pa3oBaHMA WMOHHOM
Xapakmepu3osamb mexaHn3m ob6pa3oBaHMA MOHHOM CBA3MW.
CBA3U ana H6MHapHbIX COeaMHEHUN. MNoHHbIe
KpUCTananyeckme pewétkm u  ¢dusmnyecknme ceolicTBa | Cocmasname cxeMbl 06pa3oBaHUs MIOHHOW CBA3M.
BELLECTB C 3TUM TUMOM PeLWETOK. MNoHATME 0 dopmMynbHOM
Ucrnonbzosams 3HakoBoe moaennmpoBaHue. Onpedensams TUN
eANHULEe BeLLecTBa.
XMMMYECKOW cBs3M No Gopmysie BelecTBa.
DemoHcTpaumn. BupeodparmeHTbl M cnangbl «MoHHas
lMpusodumeb NpUMepbl BELLECTB C MOHHOM CBA3bIO.
XMMuyeckasa cBA3b». KosneKkuus BewecTB C  WMOHHOMU
XMMUYECKOM CBA3blo. MOZENM WMOHHbIX KPUCTAIMYECKMX | YemaHasausame  NPUYUHHO-CNEACTBEHHbIE  CBA3N  MeXay
PELIETOK. COCTaBOM BELWECTBA W BUAOM XMMMUYECKOM CBA3WN, MeXKAay
MOHHOW CBSI3bl0 W KPUCTAN/IMYECKMM CTPOEHMEM BELLECTBA,
MeXAY KPUCTa/ZIMYECKMUM CTPOEHMEM BellectBa M ero
$U3nMYecKMmm cBOMCTBAMM
58 KoBaneHTHas KoBaneHTHas  XMMMYECKas  CBA3b.  DJIEKTPOHHble U | O6BACHAMSb, UTO TAaKOE KOBAJIEHTHAA CBA3b, BAZIEHTHOCTb.

CTPYKTYpHble ¢opmynbl. KoBafeHTHas HenonspHasa CBA3b.




XMHn4yeckan CBA3b

Cxembl 06pasoBaHUA KOBANEHTHOW CBA3M AnA OUHApPHbIX
coeAnHeHnn. MonekysisapHble U aTOMHbIE KpUCTaIndyeckue

PeLETKM, CBOMCTBA BELLECTB C 3TUM TUMOM PELLETOK.

DemoHcTpaumn. BugeodparmeHtol 1 cnaingbl « KoBaneHTHas
XUMMYeckan cBA3b». KonneKkuuna Bewwects MOMEKYAAPHOro 1
AaTOMHOro CcTpoeHua. Mogenn MONEKYNAPHbIX U aTOMHbIX

KPUCTaNInN4eCKknx peLLIéTOK.

Cocmasname cxeMbl 06pa30BaHUsA KOBAaNEHTHON HENONSAPHOWN

XUMUYECKON CBA3MU.

Ucnonb3zosams 3HaKOBOE moaennpoBaHue.

Onpedenams TUN XMMUYECKOM CBA3K No GopmMyne BeLLecTBa.

lMpusodums NpMMepbI BELLLECTB C KOBAJIEHTHOM CBA3bIO.

Yemanasausame NPUYNHHO-CNeACTBEHHDbIE CBA3UN MeEXOY
COCTaBOM BeUleCTBa U BUOOM XMUMUYECKOM CBA3N, mexagy
KOBaNEHTHOW CBA3bIO U KpUCtanan4yeCknMm CtpoeHmem sellecrtsa,
mexagy KpuctanindeCkmm CtpoeHmnem eewecrtesa U ero

dU3NYECKMMM CBOICTBAMM

59

KoBaneHTHasA
nonApHasn

XUMU4YeCKana CBA3b

INeKTPoOoTPULATENbHOCTb. PAg, 3NEKTPOOTPULATENBHOCTHU.

KoBaneHTHan nonapHas XMMMYeckas cBAsb. Aunonb. Cxembl
06pa3oBaHUA KOBA/IEHTHOM NOMAPHOM CBA3M AN1A BUHAPHbIX
coeguHeHnin. MoneKkynapHble U aTOMHbIe KPpUCTaNIMYeckue

DELIJéTKM, CBOWCTBA BewecTs C 3STUM TUNMOM peLLIéTOK.

AemoHcTpauun. Mogenn MONeKyNAPHbIX W aTOMHBbIX

KPpUCTannn4yeckmnx pE'UJéTOI-(

O6bﬂCHﬂmb, YTO TakKOe KOBaJZIEHTHAaA NOJAPHaA CBA3b,

3/1IEKTPOOTPMNLUATENIbBHOCTb, BO3TrOHKa U1n CY6I'IMMaLI,MFI.

Cocmaename  cxemol O6pa3OBaHMH KOBaNEeHTHOM FIOI'IFIpHOVI

XMMUYECKOM CBA3M.

Ucnons3oeames 3HAKOBOE Moaenmn poBaHue.

Xapakmepuzosams  MexaHM3m  06pas3oBaHMA  MNOASPHON

KOBA/IEHTHOM CBA3M.

Onpedensams TUN XMMWYECKOW CBA3WN NO Gopmy/e BELLLeCTBa.




lMpusodums nNpuMmepbl BeLEeCTB C KOBAaJIEHTHOW MNOJAPHOMN

CBA3blO.

YcmaHaenusamb  MPUHUHHO-CNEACTBEHHbIE  CBA3SKM  MEXay
COCTaBOM BellecTBa W BUAOM XMMWYECKON CBA3M, Mexay
KOBa/IEHTHOM CBA3bIO N KPUCTA/LIMYECKMM CTPOEHMEM BELLECTBa,
MeXAy KPUCTa//IMYecKnm

cTpoeHnem Bewecrtea WU ero

dUNYECKMMM CBOMCTBAMM.

Cocmasname popmynbl BUHAPHBIX COEANHEHUI MO BaIEHTHOCTU
M Haxo0ume BAaNEHTHOCTM 31EMEHTOB Mo dopmysie BUHApPHOro

coeanHeHuA.

Ucnons3osame maTephasibHOE moaennpoBaHune

60

MeTtannnuyeckas

XMU4eCKan CBA3b

MeTannmyeckaa Xxmmmyeckaa CBA3b W MeTanIndecKas
KpuUctannnyeckan peLLIéTKa. CeoiicTBa Beuwecte C 3TUM

TMNom peuJéTOK. EovHan npumnpoaa xmumm4yeckmnx cBA3se.

DOemoHcTpauun. BugeodpparmeHTbl U cnangbl
«MeTannuuyeckaa xummn4yeckas ceasb». Konnekuma

«MeTannbl n cnnasbi».

JNabopaTopHble onbITbl. 29. N3roToBieHNe mogenu,

WUNNIOCTPUPYIOLLEN CBOMCTBA METAIZIMYECKOM CBA3M

O6'bﬂCHﬂmb, YTO TaKOe MeTa/IIn4yeCKana CBA3b.

Cocmasname cxembl o6pasoBaHm-| METa/IIMYECKON XMMNYECKOMN

cBA3N.

Ucnons3oeames 3HAKOBOE Moaenmn poBaHuUe.

XapaKmepusoeamb MexXaHUn3Im O6pa3OBaHMF| MeTananyeckom

cBA3N.

Onpedensams TN XMMWYECKON CBA3WN No Gopmy/e BELLLeCTBa.




lMpusodume NpUMeEpPbI BELWECTB C METa/IZIMYECKOM CBA3bIO.

YcmaHaenusamb  MPUHUHHO-CNEACTBEHHbIE  CBA3SKM  MEXay
COCTaBOM BellecTBa M BUAOM XMMWYECKOW CBA3U, Meway
METa/I/INYECKON CBA3bIDO M KPUCTA/ZIMYECKMM  CTPOEHMEM

BelwecTBa, mexay KpuctananyeCkum ctpoeHnem selecrsa U ero

bur3MYecKMMH CBOMCTBaAMM.

Ucnons3osame mMmaTepunasibHOE moaennposaHune

61-62 | CteneHb OKMUC/IEHUA CtreneHb oOKucneHUss. CpaBHEHME CTEMNeHM OKUceHUA U | OB6BACHAMSb, YTO TAaKOE KCTEMNEeHb OKUC/IEHUAY, KBAa/IEHTHOCTbY.
BafieHTHOCTWU. [paBuna pacyéta CTeneHen OKUCAEHMA Mo
Cocmasnames ¢Gopmynbl GMHAPHbIX COEAMHEHUI Ha OCHoBe
dopmyam XMMUYECKUX CoegUHEHNN
obulero cnocoba nx Ha3BaHUN.
CpasHuUBamb BaIEHTHOCTb U CTENEHb OKUCNEHUA.
Paccyumsisame cTeNeHU OKUCAEHMA NO GOPMYNaM XUMMUUYECKUX
coeNHEHNN
63-64 | OKncanTenbHo- OKMCANTENBbHO-BOCCTAHOBUTE/IbHBIE PEAKLINN. 0Ob6bAcHAMb, 4UTO TaKoe OKUCAUTE/IbHO-BOCCTaHOBUTEIbHbIE
BOCCTaHOBUTE/IbHbIE peakuumu, OKUCAUTEND, BOCCTAaHOBUTEb, oKucneHue,
OnpepeneHne CTeneHerh OKUCAEHWA ANA  3/1€MEHTOB,
peakumm BOCCTaHOBNEHME.
obpasylolmx BelLecTBa pasHbIX KnaccoB. Peakumm MOHHOro
obmeHa W OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu. | Kaaccuguuyuposams XUMUYECKME pPeakuMi Nno  MpPU3HaKY

OKucnutenob n BOCCTaHOBWUTEND, OKucneHue n

«M3MEHEHMe CTeNEHEN OKUC/IEHNA 3N1EMEHTOBY.




BoccTaHoBNeHne. CoCTaBeHNe YPaBHEHMWIN OKUCUTESb Onpedenamb OKUCIMTENb W BOCCTAHOBWUTE/b, MPOLLECCHI

OKUC/NIEHNA N BOCCTAaHOB/IEHUA.
HO-BOCCTAHOBUTE/IbHbIX pPeakunMnm MeToa40M 3SNEKTPOHHOro

HanaHca. Ucrnonb3oseams 3HaKoOBOE MOAENNPOBaHMNE

DemoHcTpaumn. Bsavmogelicteme LMHKa C cepoi, CONAHOM
Kucnoton,  xnopugom  meau(ll). TopeHue  marHwms.

B3aMmogencTane X10pHOM U CEpOBOAOPOLHON BOAbI

65- O606uieHne N cucTeMaTU3aLMA 3HAHUI Mo Temam «llepuoanyeckuii 3akoH mn Mepuoanyeckaa cuctema xmmmyecknx snemeHtos .M. MeHpeneesa u
66 cTpoeHune atoma» n «CtpoeHue Bewectsa. OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIE PEAKLMN»
67-68 | KoHTponbHas pabota no Temam «lepnogmyecknin 3akoH u Mepunogmyeckas cuctema XMMUYeckux snemeHTos .M. MeHgeneesa n CTpoeHne aToma» m

«CTpOGHMe gewtectBa. OKUCAUTENbHO-BOCCTAaHOBUTEbHbIE peakunmn»




Tematuyeckoe nnaHupoBaHue 9

(2 u B Hepento, BCcero 68).

Knacca

Home

pa T OcHoBHoe coaepikatine XapaKTepucTUKa OCHOBHbIX BUA,0B AeATe/IbHOCTU

ema ypoKa
YPOKO vp yPOKa obyuarowmxca (Ha ypoBHe yuebHbIX AeUCTBUIA)
s n/n
MoBTOopeHue n 0606w eHne cBeaeHUt No Kypcy 8 Knacca. Xumuueckue peakuum (5 u)
1 Knaccnodurkaumn BuHapHble coeamHeHus. OKcupgbl coneobpasylowme W | Xapakmepuzoeams  OKCUAbI,  TMAPOKCcUAbl  (OCHOBaHMUS,
HeopraHUYecKmx Heconeobpasyowue. MMAapoKcnabl: OCHOBaHMA, | ampoTepHbIe TMAPOKCUAbI, KUCNIOPOACOAEPHKALME KMUCAOTbI) U

BELLECTB U UX
HOMeHKNaTypa

aMd)OTeprle, KNCNOTbl. Cpe,u,Hme, KMUC/able, OCHOBHblE CONN.

DemoHcTpaumn. O3HaKOMAEHWUE C KONEKLUMAMN METaNN0B
N HemeTannosB. O3HaKOMJIEHNE C KOANEKUMAMU OKCMAOB,
KNCNOT 1 conen

cCo/M No naiaHy: COCTas, cnocobbl 06pa3OBaHVIFI Ha3BaHUN,
XapaKTepHble CBOMCTBa U nonyvyeHume.

Knaccugpuyuposame  oOKcuabl, rMapokcuabl  (OCHOBaHMUS,
amdoTepHble TMAPOKCUAbI, KUCNOPOACOAEPIKALLME KUCAOTbI) U
COMM NO Pa3ANYHbIM NPU3HAKaM.

Ymemeo noaTBepXAaTb XapPaKTepPUCTUKY OTAENbHbIX
I'Ipep,CTaBMTeerﬁ KniaccoB HeopraHn4yecknx BelwecTs




YPaBHEHMAMM COOTBETCTBYIOLLMX PeaKLMiA.

Packpbisamb B3aMMOCBA3b MEXAY KacCaMn HeopraHUYecKux
COeAMHEHUN, KaK reHeTUYECKYI0

2-3

Knaccnoumkauma
XMMUYECKUX peaKLmii
no pas/INYHbIM
OCHOBAHMAM

0606wweHune
Knaccupumkauma XMMHUYECKUX peaKLmi

CBe,EI,EHMﬁ (0} XUMUNYECKUX peakyunax.

no pPas3IMYHbIM

OCHOBAHMAM: COCTaBy W UYUCAYy  pearvpylowmx w
ob6pazyrowmxca BELLEeCTB, TENN0BOMY addekry,
HanpaBaeHuio, M3MEHEeHWUID  CTeneHew OKWCNeHun

3/eMeHTOB, 0bpasylolWwmx pearupylowme BellecTsa, dase,
MCNO/Ib30BAHMIO KaTam3aTopa.

NabopatopHble onbiThl. 1. B3aumopelictBMe ammuaKka u

xnoposogopoga. 2. Peakuma  He#lTpanusaumn. 3.
HabntogeHue Tennosoro adpdeKta peakymm HelTpanmsaumu.
4. B3aumogencremne cepHoi KUcaoTbl ¢ okeuaom megu(ll). 5.
PasnoxkeHne nepokcuga Boaopoda C NOMOLLLHO KaTasnasbl

KapTodens

ObbACHAMb MNOHATUA  «KXMMMUYECKas peakuua», «peakumu

COeAMHEHMUA», «PeaKUUW PasNOXKEeHURA», «peakuum obmeHay,
«peakunu 3aMelLLeHunn»,

«peakumu HenTpanmMsaummy,

«3K30TEPMUYECKME PeaKkLUM», «3HAO0TePMUYECKME PeaKkLumny,

«obpaTMmble peakumm», «HeobpaTMmble peakumm»,

KOKNUCNTNTENBHO-BOCCTAHOBUTEJ/IbHbIE peakuunn», «romoreHHbie

peakumMm»,  «reTeporeHHble  peakuum»,  «KaTaJauTUYeckue
peakunmn», «HeKkaTaNUTUYeCKMe peaKkummn», «TensoBoin apdeKT

XMMUYECKOM peakunmn».

Knaccud)uuupoeamb XUMHNYECKNE peakunmnm no pasinvyHbim
OCHOBaHUAM.

Onpedenﬂmb oKkuncanTenb W BOCCTAaHOBUTENb, NpoOLUeCChbl

OKnCneHnA N BOCCTaHOB/IEHUA.

Habawdames w onuceisame peakunn mexagy BeuiectBamn C
NMOMOLLbIO PYCCKOTo (pOAHOFO) A3blKa U A3blKa XMMWNA




MNoHATMe O cKopocTun
XMMUYECKOM peakLmu.
Katanus

MoHATME O CKOPOCTU XMMMUYECKOoW peaKkumn. Paktopsl,
BAMAIOWIME HA CKOPOCTb XMMWYECKUX peaKkuuit: npupoaa
pearnpyowmx BeELLeCTB, UX KOHUEHTpauusa, Temnepatypa,
nsiowagb Hanuume

CONPUKOCHOBEHMNA, KaTaansatopa.

KaTtanus.

[DemoHcTpaumn. 3aBMCMMOCTb CKOPOCTU XMMUYECKO
peakumn OT MPUPOAbI pearnpyowmx BeLecTs. 3aBUCUMOCTb
CKOPOCTU XMMMUYECKOWN peakLMn OT KOHLEHTpaLmm
pearvpyoLLmMx BewecTs. 3aBUCMMOCTb CKOPOCTU
XMMUYECKON peaKkLumn oT NAoLWaam CONPUKOCHOBEH WA
pearnpyoLmx BewecTs («KUNALWMIA cnoli»). 3aBUCUMOCTb
CKOPOCTU XMMUYECKOWN peaKkLmn OT TeMnepaTypbl pearu-
PYHOLLNX BELLECTB.

NabopaTtopHble onbiTbl. 6. 3aBUCUMOCTb CKOPOCTHU
XMMUYECKON peakumnmn oT NPUpPoabl pearnpyroLLmx BeLLecTs
Ha Npumepe B3aMMOAENCTBMA PaCcTBOPOB TMOCyAbdaTa
HaTpwuAa 1 xnopuaa 6apus, TMocybdaTa HAaTPUA U CONAHON
KMCAOTbI. 7. 3aBUCMMOCTb CKOPOCTU XMMMUYECKOW peaKLLmm
OT NPUPOALI METANIOB NPU UX B3aUMOLENCTBUM C CONIAHON
KMCNOTOM. 8. 3aBUCUMOCTb CKOPOCTU XMMUYECKON peakLmm
OT NPMpPOAbI KNC/IOT NPU B3aMMOLENCTBUM UX C Kene3om. 9.
3aBUCUMOCTb CKOPOCTM XMMUYECKOM peakuum ot
Temnepatypsol. 10.

3aBNCMMOCTb CKOpoCTHh XMMUYECKOM peakunn ot
KOHUEHTpPauunu. 11. 3aBucMMocCTb CKOpoOCTH XMMUYECKOM
peakunn ot naowagn COnpnKoCHOBEHNA pearnpyrowmnx
BewecTs. 12. 3aBUCMMOCTb CKOpoOCTH XMMUYECKOM peakunmn

Ob6bACHAMSb, YTO TaKOE «CKOPOCTb XMMUYECKOW peakumm».
ApaymeHmupoeams BbI6Op eanHUL, UsmepeHus Vp.

YcmaHaenusams NPUYNHHO-CNEACTBEHHbIE  CBA3W  BAUAHUA

PasNNYHbIX GAKTOPOB Ha CKOPOCTb XMMUUYECKMX PeaKLmii.

Habawdams v onucelsame peakunn Mexay BelLecTBamu ¢
MOMOLLbIO PYCCKOTO (POAHOrO) A3bIKa U A3bIKA XMMUK

lMposodums oNbITbl, NOATBEPKAAIOLLME 3aBUCMMOCTb CKOPOCTU
XMMUYECKOWN PeakLMn OT pasnyHbIX GpakTopos




OT KaTa/1M3aTopa

Xumuueckue peakuum B pactsopax (10 u)

dneKTponuTUYecKas
anccoumaums

MoHaTHe 06 3N1EKTPOSIUTUYECKOW auccoumaymu.
DNEKTPONNUTbI U HEINEKTPOAUTbI. MexaHusm auccoumaumii
3NEKTPOSIUTOB C Pa3/IMyHbIM XapakTepom cBssu. CreneHb
3NEeKTpPoNUTUYEecKon auccoumauum. CunbHble U cnabble

S/1EKTPONINTDI.

D,EMOHCTanMM. UcnbiTaHMe BewecTB U UX PacTBOpPOB Ha
3/1EKTPONPOBOAHOCTb

NabopatopHble onbiTbl. 13. [Oduccoumauua  cnabbix

3/1EKTPOIUTOB HA NPUMEPE YKCYCHOM KUCIOTbI.

XapaKmepu3osamb NOHATUA KINEKTPONUTUYECKAA

anccoumauman, «KINEKTPOUTbI», KHESNTIEKTPOJIUTDLIN.

Yemanasausame NMPUYNHHO-CNeACTBEHHbIE CBA3U mexagy

I'IpMpO,D,Oﬁ 9/1EKTPO/INTA U CTENEHDBIO €ro Anccoumnaunn.

Yemanasausame NMPUYUHHO-CNeACTBEHHbIE CBA3U MeXAY TUNMOM

XMMUYECKON CBA3U B I/IEKTPO/INTE U  MEXAHU3IMOM €ro

auccoumauuu.




OcHoBHble
NOJIOXKEHNA  Teopuu
3/1IEKTPO/IUTUYECKOMN

avccoumauum (T3A)

OCHOBHble  TMOJIOXKEHUS  TEOPUU  INEKTPOJIUTUYECKOM
anccoumaumun. Knaccudukauma MOHOB WM UMX  CBOMCTBa.
KnCnoTbl, OCHOBaHWS W COAM  KaK 3NEKTPOAUTbl.  MUx

KnaccudpumKkauma n guccoumaums.

OemoHcTpauum. 3aBUCMMOCTb 9/IeKTPONPOBOAHOCTHU

YKCYCHOM  KMCAOTbl  OT  KOHLEHTpauuu.  [BuKeHue

OKpalleHHbIX MOHOB B 3/IEKTPUYECKOM Noae.

Xapakmepu3oeame  NOHATUA  «CTeMeHb  AUCCOLMALMUMNY,

«CWUJIbHbIE 3/IEKTPONNTBI», KCNabble 3NEKTPOIUTLI», «KATUOHbIY,
«aHUOHbI», «KUCNOTbI», Cocmasname

«OCHOBaHMUA», «COAUY.

YypaBHeHUsA 3/IEKTPOJIUTUYECKOMN avccoumnaumm KMC/IOT,

OCHOBaHWM U conen.

Unaocmpuposams NPpMMEPaMn OCHOBHbIE MOJIOXKEHMSA TEOPUM
3N1EKTPO/IUTUYECKON AnccoLMaLnm.

Paszau4ame KOMMOHEHTbI 40Ka3aTe/NbCTB (Te3MCOB, aprymeHTOB
1 Gopmbl fOKa3aTebCTBA)

XMMUYecKue CBOICTBA
KMCNOT B CBETE TEOPUM
3NEKTPOIUTUYECKON
anccoumaumnm

Obwme XxMmuyeckme CBOMCTBA KMCIOT: USMEHEHME OKPaCKu
WHAMKATOPOB, B3aMMOAENCTBME C META/IJIaMM, OKCUAAMU U
TMAPOKCUAAMMN METANNoB U CONAMU. MONeKynspHbole
MOHHble (MOJIHbIE WM COKpALEHHbIE) YPaBHEHUS pPeakumit.
XUMMYECKMI1 CMbICA COKPALLEHHbIX YpaBHEHWNH. YcaoBuA
NPOTEeKaHUA PeaKkLMii MeXay 31eKTPOIMTaMM A0 KOHUa. Pag

AKTUBHOCTUN METAN/IOB.

NabopatopHble onbitbl. 14, M3meHeHMe  OKpacku
WHANKATOPOB B KMUC/IOTHOM cpege. 15.Peakuus
HenTpannsaunm pacteopa Wénouu PasNYHbIMU

Kucnotamn. 16. MonyyeHue rugpokcnga meau(ll) n ero
B3aMMOAENCTBUE C PA3IUYHBIMU KUCIOTaMMU.

17. Bsanmopgencreme cuabHbIX KMCNOT ¢ okeuaom meau(ll).
18-20. 21.
KauecTBeHHas peakuma Ha KapboHaT-uoH. 22. MonyyeHue

Bsammop,eﬁCTsme KUMCNAOT C METaNlaMU.

CTyaHA erMHMEBOﬁ KNCNOTbl.

XapaKmepu3osamb o6u.me XMMMYECKME CBOMCTBA KMCNOT C
I'IO3MLI,I/Iﬁ Teopun 3I'IEKTpOﬂI/ITI/I‘-IECKOI7I anccoumaunmn.

Cocmaename MONERYNAPHbIE, NOJHbIE U COKPALEHHbIE MOHHbIEe
YPaBHEHUSA pPeaKkLMi C y4acTMeMm KUCOT.

Ap2ymeHmMuposame BO3MOXKHOCTb MNPOTEKAHWA peakuuin C

yd4yactmem KUC/0OT Ha OCHOBe nMnpaswuia BepTonne n pAaa

dKTUBHOCTU METANNIOB.

I'Ipoeodumb onbiTbl, NOATBEPXAAOWME XMMmn4yeckme cBOlCTBa
KMNCnor, C CO6J'HOAEHM€M npaBua TEXHUKN 6e30nacHOCTW.

Habaodame v onucsisams peakynn Cc ydaCctmem KUCnot C
NMOMOLLbIO PYCCKOTo (pOAHOFO) A3blKa U A3blKa XMMWNA




23. KayecTBeHHas peakums Ha XJIopua- Uam cysibdaT-uoHbI

10 Xnmuyeckue csoictBa | Obuie XMMnYyeckne CBOMCTBA Liesiode: B3aumoaencraume ¢ | Cocmassansime MOJIEKYNSIPHbIE, MOJIHbIE U COKPaLLEHHbIE NOHHbIE
OCHOBAHWI B cBETE KMC/IOTaMW, OKCUAAMW HemeTannos, conamu. Ob6wme | ypaBHEHUA peaKkLuMi C y4acTMeM OCHOBaHUIA.
Teopumn XMMUYECKME  CBOWMCTBA  HEpPacTBOPUMBIX  OCHOBAHWM: 5
S/IEKTPONUTUYECKOW B3aMMOJEWCTBME C  KUCIOTaMW,  pPasfoXKeHue  npw ApeyMEHmupoeambu BO3MOXHOCTb MPOTEKaHMA peakuuii ¢
MCCOUMALMM HarpesaHm. y4acTMem OCHOBaHWM Ha OCHoBe NpaBuia beptonne.
NlaBopatopHble  ONbITbl.  24.  MSMEHEHME  OKPAacKM Mposodums ONbITbl, NOATBEPXKAAIOWME XMUMUYECKME CBOMCTBA
WHAMKATOPOB B WENOYHON cpede. 25. B3aumomeiicTame OCHOBaHWW, c cobtoaeHneM NpPaBUA TEXHUKM He3onacHoCTH
LeNoYeit C YINEeKUCbIM rasom. 26. KauecTBeHHan PeakUMA | s odame m onucsieams DEaKLMM C yuacTMeM KMCAOT C
Ha KaTMOH aMMOHMA. 27. NMonydyeHune ruapokcuaa meau(ll) n NOMOLLBHO PYCCKOTO (POAHOTO) A3bIKA U A3bIKA XMMMUM
ero passioxKeHue
11 Xvmunyeckue ceonctea | ObLMe XMMmMYecknue CBOMCTBa CpeaHUX conen: Xapakmepu3osame ob6WME XMMUYECKME CBOMCTBA CONen C
cofieil B CBeTe TEOPUN | B3aMMOAENCTBME C KUCAOTaMM, LLLESI0HAMMU, CONAMMU U No3MLUIA TEOPUMN SNEKTPOSIUTUYECKON ANCCOLMALMM.
3N1EKTPOIUTUYECKOWN MeTannaMu. Bsaumopencrame KNUCNbIX CONEN CO LWENOYaMM. )
AMCCOLMaLMM CocmaesnaAme MONEKYAAPHbIE, NOJIHbIE N COKPALLEHHbIE MOHHbIE
NabopaTtopHble onbiTbl. 28. B3anmogencrene KapboHaToOB C | ypaBHEHMA PeAKLMN C y4acTUEeM CONeN.
Kucnotamu. 29. MonyyeHune rugpokemaa Kenesa(lll). 30. .
BaaumoaelicTame enesa ¢ pacTsopom cynbdata meau(ll) Ap2ymeHmuposame BO3MOMKHOCTb MPOTEKAHUA peakumin c
y4yacTnem coneit Ha ocHoBe npasuna beptonne.
lMposodume onbITbl, NOATBEPKAAOWME XMMUYECKME CBOMCTBA
conei, ¢ cobnogeHmem nNpasua TEXHUKN 6€30MacHOCTU.
Habawdames W onuceleams peakuum ¢ y4vyacTMem cosien ¢
MOMOLLLbIO PYCCKOrO (POAHOrO) A3bIKA U A3bIKA XMMUN
12 MoHaTMe o rmgponnse | M'mMapoams, Kak 06MeHHOe B3aMMOAENCTBME COMEN C BOAOWN. | YcmaHasausame 3aBUCMMOCTb  MENKAY COCTAaBOM COMU U
conem Mpponns connm CUAbHOTO OCHOBAHWA U CNAabOM KUCAOTbI. | XapaKTepom rmaponamsa
Mpaponns conn cnaboro OCHOBAHWA W CU/bHOM KUCNOTbI.
AHanu3uposame  cpegy  pacTBopa CoAM  C  MOMOLLbIO




LLkana pH.

DemoHcTpauun.
pacTBoOpax conei.

OnpeneneHne xapaktepa cpeabl B

WHANKATOPOB

MpoeHo3uposamMs TN TMAPOIM3A CONMN HAa OCHOBE aHa/iM3a ero
dopmynbl

13 MpakTnyeckas pabota | CBONCTBA KMCAOT, OCHOBAHWUI, OKCMAOB M conel B cBeTe | YMems obpawatbca ¢ nabopatopHbim obopyaoBaHvem u
1. PelweHune | Teopun 31EKTPONUTUYECKON ANCCOLMALMM U OKUCAUTENBHO- | HAarpeBaTebHbIMU NpubopamMn B COOTBETCTBUM C MpaBUIaMu
3KCNEepPUMEHTA/IbHbIX BOCCTAHOBUTE/IbHbIX PeaKLMiA. TEXHWKKM 6€30MacHOCTH.

EEVED no Teme
Habarodame cBoMCTBA 3N1EKTPOSIMTOB U MPOUCXOAALLMUX C HUMM
«INeKTPOoNUTUYECKan P P AALL
ABNEHUN.
anccoumauna»
Habarodame v onuceleams peakumm € y4acTMeM 31eKTPOUTOB C
MOMOLLBIO EeCTeCTBEHHOro (PYyCcCKOro WMAM POAHOro) f3blka W
A3bIKA XUMUW.
®opmynuposamb BbIBOAblI NO pe3ynbTaTaM MNPOBELEHHOrO
SKCNepumeHTa
14 O606uweHMe U cMCTeMATM3aLUMA 3HAHWI NO TeMe «XMMUYECKME peaKLMm B PaCTBOPAX 3/1EKTPOIUTOBY
15 KoHTponbHas paboTa 1 no Teme «XMMUYECKME peakLMn B pacTBOPaXx 3/1EKTPOSINTOBY
Hemetannbl n nx coeguHeHus (25 u)
16 Obuwasn CTpoeHue aToOMOB HEMETA/I/IOB U UX NOJIOKEHUNE B 0O6bACHAMS, YTO TaKOE HEMETANbI.
XapaKTepUCTMKa Mepuoanyeckol cucteme. Pag snekTpooTpmuuaTeNbHOCTH.
. CpasHUsaMb annoTPOMHbIE BUAOUIMEHEHUA KNCNOPOAA.
HemeTannos Kpuctananyeckme peléTkm HemeTannos — NPOCTbIX

BeLecTs. AnnoTponmAa u eé NPUYUHBLI. dusnyeckne cBoicTea
HeMeTaNNoBs. O6U.I,Vle XMMUYECKME CBOIMCTBA HEMETAN/OB:
OKUC/INTENIbHbIE N BOCCTAHOBUTE/IbHbIE.

AemoHcTpauun. Konnekuyua HeMeTannos. Mopgenu

PacKkpbieame npuymnHbI aNNOTPONUMN.

Xapakmepu3o8ame  XUMUYECKME  dNeMeHTbl-HemeTa bl n

npocTtble BewecTtBa-HEMETANIbl: CTPOEHUE, ¢M3W—|eCKMG n




KPUCTANIIMYECKUX PEelETOK HemeTanoB: aTOMHble U

monekynsapHble. O30HaTOPp M MNPUHLMMLI ero pPaboTbl.
fopeHMe HeMETa/I/IoB — NPOCTbIX BELLECTB: cepbl, pocdopa,

[PEeBECHOro yris.

XUMUYECKMe CBOMCTBa HEMeTaN10B.

O6bACHAMbL  3aBUCUMOCTb  OKMC/IMTENbHO-BOCCTaHOBUTE/bHbIX

cBolictB  (MAM  npedcKa3sbieamb  CBOWCTBA)  3/1€MEHTOB-

HEMETaNN0B OT WX NONOXeHus B [lepuoguyeckoln cucreme
Xumunyeckumx anemenTos . N. MeHgeneesa.

YemaHasnusamob NPUYNHHO-CNeaCTBEHHbIE CBA3U mexagy

CTpoeHunem dTOMa, XMMUYECKOM CBA3bHO, TUNOM

KPUCTaNINYECKOW peLleTKU HEeMeTansioB U UX coeaUHEHUN, UX
dUNYECKMMM CBOMCTBAMM.

JloKa3bieamb ~ OTHOCUTENIbHOCTb  MOHATUI  «MeTann» U
«HemeTann»

17 Obuan FanoreHbl, CTPOEHME UX aTOMOB M Monekryn. dusmndyeckne U | Xapakmepusosame CcTpoeHue, ¢U3MYECKUEe U XMMUYECKUe
XapaKTepuCTUKa XMMWYECKMe  CBOWMCTBA  rasoreHoB.  3aKOHOMEPHOCTM | CBOWCTBA, MOJlydYeHWEe W NPUMEHEHWe TajoreHoB B MaaHe
anemeHToB VIIA M3MEHEHWUA CBOWMCTB Tra/lOT€HOB B 3aBMCMMOCTM OT MX | 06Lero, o0CO6eHHOro 1 eAnHUYHOrO.
rpynnbl — raforeHoB | nonoxeHua B [epuoanyeckoin cucteme. HaxoxaeHue

faNOreHOB B MPUPOAE M MX NOAYYeHMe. 3HaveHue M YcmaHaenueams  NPUYMHHO-CNEACTBEHHbIE  CBA3U  MeXKay

NPMMEHEHME rANOTEHOE, CTpOeHuem aToma, XMMUYECKOW CBA3bIO, TMNOoM
KPWUCTANNNYECKON pPEeWwETKN TasoreHoB, WUX QGU3MYECKUMU U

OemoHcTpauun. O6pasLbl raforeHoB — MPOCTbIX BEWECTB. | XMMUYECKMMM CBOMCTBAMM

B3saumopgeiicTBne ranoreHoB ¢ meTananamu. BbiTecHeHue

Xnopa 6poMom MK oA U3 PACTBOPOB UX CONEN

18 CoeanHeHun lanoreHoBoZoOpoAbl WM COOTBETCTBYIOWME WM KUCNOTbI: | Xapakmepu3o8ambe  cOCTaB, QGU3MYECKME U XMMMUYECKUe
rajaoreHos nnaBMKoOBas, confAHas, 6pomoBOAOPOAHAA, | CBOMCTBA, NOJyYeHNE U NMPUMEHEHME COEANHEHWUIN raNIONEHOB C

noaosofopoaHan. NanoreHnabl. KayecTBeHHble peakumm Ha
ranoreHna-uoHbl. lNMpumeHeHue COGLI,MHeHMI‘a raaoreHos "
nx bBuonornyeckas pPoNb.

MCNoJib30BaHNEM PYCCKOro (pOAHOI’O) A3blKa N A3blKa XUMUMN.

Ha3sbieame coegnHeHUA raaoreHoBs no cbopmyne n cocmassiaims




DemoHcTpauua.
xsiopa.

Konnekumsa npupogHbiX COeANHEHUN

NabopartopHble onbiTbl. 31. Pacno3HaBaHMe rasioreHna-
NOHOB

dopMmy bl MO UX Ha3BaHUIO

YcmaHasausame  NPUMMHHO-CNEACTBEHHbIE  CBA3UM  MeXAy
XMMUYECKON  CBA3bK, TUMOM  KPUCTAN/IMYECKOM  PELUETKM
COeAMHEHUIA TaNoreHoB, WX OGUINYECKMMU W XMMUYECKMMU
CBOMCTBaMM.

lposodums,  Habawdame W ONUCLIBAMbL  XMMWUYECKUI
3KCMEepMMEHT MO  pacrno3HaBaHWIO  Ta/JIOreHUA-MOHOB  C

CO6J'IIOAEHI/I€M npaBua TEXHUKU 6e3onacHoCTy.

BbinosHAMb pacyeTbl Mo XMMUYECKUM GOPMYIaM U YPaBHEHUAM
peaKLmMii, NPoTEKaILWMX C yYacTUeM CoeguHEeHWN raioreHoB
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MpaKTnyeckas pabota
2. «M3yyeHune cBOMNCTB
COJIAHOM KMCNOTbI»

ConAHan Kucnota — CWU/bHbIN S/1EKTPONINT. TunuyHble

peakunmn KNCNOoT: B3aVIMO,CI,el7ICTBVIe C METaN/1aMy,

OCHOBHbIMMU U aM(OTEPHbIMM OKCUZAMM, OCHOBAHUSMU W
amdoTepHbIMK KauecTBeHHas

rmgpokcngamm, conamu.

peakuna Ha xaopuna-noH.

Ymems obpawatbca ¢ nabopaTopHbiM 060pYyLOBaHWEM U
HarpeBaTe/ibHbIMW Npubopamy B COOTBETCTBUM C MpPaBUAaAMMU
TEXHMKM 6e30nacHoOCTY.

Habao0ame cBOMCTBA 3/1EKTPOIMTOB U MPOUCXOAALMX C HUMM
ABNEHUM.

Habawodame v onuceisame peakynn C ydaCtmem aNneKkTpoInToB C
noMoLuboO eCTeCTBEHHOTIO (DYCCKOFO nnn pO,CI,HOI'O) A3blKa "
A3blKa XUMUMN.

¢>op/v|y/7upoeamb BbiBOAbl MO pe3ysbTatam nNpoBeageHHOro

IKCNEepPMMEHTa




20 Obuwasn 0Obuwan xapaktepuctuka anemeHToB VI A — rpynnbl. Cepa B Jlasamb 0b6lLYI0 XapaKTEPUCTUKY aTOMaMm, NMPOCTbIM BeLLLecTBam
XapaKTepuUCTUKa npupoae n eé nonyyeHune. AANOTPONHblE MogudUKaLUn N COEANHEHUAM XaNIbKOre€HOB B 3aBUCMMOCTU OT UX MONOXKEHUA
anemeHTOB VI A - cepbl M UX CBOMCTBA. XMMUYECKME CBOIMCTBA Cepbl U eé B MNepuoanyeckoi cucteme.

XanbKoreHos. Cepa npumeHeHue.
Xapakmepu3osame CTpPoeHWe, annotponuda, ¢usnyeckne w
DemoHcTpaumn. Bsamogelicteme cepbl C MeTanNamMMm. XMMMUYECKME CBOMCTBA, NOSIlyYEHNE U NPUMEHEHWE Cepbl.
FopeHue cepbl B KUCAOpoae
YcmaHasnueams  NPUYUHHO-CNEACTBEHHbIE  CBA3M  MEXAY
CTpOeHMEM aToma, XMUMUYECKOM CBA3bIO, TMNOM
KPUCTa/ZIMYECKOM  PelweéTkn cepbl, €€ PusnMyeckumm U
XMMMUYECKMMWN CBONCTBAMMU.
BbInoaHAMb pacyéTbl N0 XMMUYECKUM GOPMYIaM U YPaBHEHUAM
peaKLMit, NpoTeKatoLwWwMmx C y4yacTuem cepbl.
Mposodums, HabaAwOaMb W ONUCLIBAMbL  XMMUYECKWNIA
3KCMNEPUMEHT MO FOPEHUIO Cepbl HA BO3AyXe U B KUCAOPOAE C
cobnogeHnem npaBua TeEXHUKK 6e30MacHOCTM

21 CepoBogopoa un CepoBogopoa: CTPOeHWE MONeKyabl, ¢uanMyeckme U | Xapakmepu3zoeames COCTaB, GU3NYECKME U XUMMUYECKME

cynboumabl XMMUYECKMe, nosydyeHne K 3HadyeHune. CepoBOAOPOAHAnN | CBOMCTBA, MOJIyYEHME U MNPUMEHEHMe COeAMHEHUM cepbl B

Kucnota. Cynbduabl U Ux 3HaYeHune. JlommHodopsl.

OemoHcrpauma. Konnekuusa cynboGuaHbix pya.
KauecTBeHHan peakuma Ha cybdua-UOH

CTEeNeHN OKUCNEHUA —2 C UCMONb30BaHMEM pycCKoro (pO,CI,HOI'O)
A3blKa N A3blKa XUMUWN.

Haseieame coeguHeHWs cepbl B CTENEHUM OKUCAeHMA —2 Mo
dopmyne n cocmasname GopmMysibl NO UX HA3BAHMUIO.

Cocmasname MOIeRYNIAPHbIE U NOHHbIE YypaBHEHUA peaKu,Mﬁ,
XapaKTepunsyrwouwme Xxmmndeckume CBOWCTBA COGAMHGHMVI cepbl B
CTeNeHn OKUCNEHNA —2.

Onucsieames npoueccobl OKNCNEHNA-BOCCTAHOB/1IEHUA,
onpede/mmb OKnUCAnTesb MU BOCCTAaHOBUTE/Ib U COCMAB/IAMb




3/IEKTPOHHbI 6anaHC B peakumsax C y4yacTMEeM Cepbl B CTENeHu
OKMCNEeHUA —2.

YecmaHasausame  NPUMMHHO-CNEACTBEHHbIE  CBA3M  MeXAy
XMMUYECKON  CBA3bIO, TUMOM  KPWUCTAN/IMYECKOM  PEeLUETKM
CoeaMHEHUN  cepbl, WX PUINYECKUMM U XUMUYECKMMM
cBOMCTBaMM
22 KuncnopogHsble Okcua,  cepbi(lV), cepHuctaa  Kucnota,  cynbdutbl. | 3anuceieams  GoOpmMyabl  OKCMOOB  CEPbl, HO3bIBAMbL WX,
coefiHEeHUA cepbl KauecTBeHHasn peakunsa Ha cynbOUT-UOH. 0MnuCbIBAMb CBOMCTBA HA OCHOBE 3HAHMUI O KUCOTHbIX OKCUAAX.
Okcup, cepbli(VI), cepHas kKncnota, cynbdatbl. Xapakmepu3zosames cocTaB, PU3NYECKNE U XMMUYECKME CBOICTBA
Kpuctannornapatbl. KauectBeHHasa peaKkuma Ha cynbdaT- CEepPHOM KMUCNOTbI KaK 3/1IEKTPOINTA C UCMOJIb30BAaHMEM PYCCKOTO
NOH. (pogHOro) A3bIKa U A3bIKa XUMUMW.
OemoHcTpauuun. ObecuBeymBaHNE OKPALLIEHHbIX TKAHEN U CocmaenAmbs MONEKYNAPHbIE U MOHHbIE YPAaBHEHWUs peakumit,
LBETOB CEPHUCTbIM ra3oM. XapaKTEPU3YIOLLMX XMMUYECKME CBOMCTBA CEPHOMN KNCNOTbI.
B3anmogaeincTame KOHLLEHTPUPOBAHHOM CEPHOWM KMUCNOTbI C PacnosHasame cynbdaT-MOHbI.
megapto. ObyrnMBaHWe OpraHMYECKUX BELLECTB
o o o Xapakmepu3osames CBOWCTBA KOHLEHTPUPOBAHHOM CepHOM
KOHUEHTPUPOBAHHOW CEPHOM KUCNOTOM.
KMCNOTbl KaK OKUCAUTENA C  MCNOAb30BAHMEM  PYCCKOrO
NabopaTtopHble onbiTbI. (poaHOro) A3blKa M A3bIKa XUMUN.
32. KauecTBeHHble peakummn Ha cynbdaT-UoHbI. Cocmaename  ypaBHEHUA OKUC/IUTENbHO-BOCCTAHOBUTE/bHbIX
peakumnit MeToLoM 3NEKTPOHHOTO banaHca.
BbInoaHAMb PacyéTbl MO XMMUYECKUM GopMyanam 1 YpaBHEHNAM
peakumii, NPoOTEKAOLWMX C Yy4aCTUEM CEPHOM KMUCNOTbI.
Habaro0ame v onuceisame XMMUYECKUIA IKCNEPUMEHT
23 MpaKkTnyeckas pabota | CepHaa KWcnota — CWUAbHbIA  3neKkTpoauT. CBoicTBa | YMems obpawatbca ¢ nabopatopHbim obopyaoBaHMEM U




3. «M3y4yeHmne cBONCTB
CEepPHOW KUCNOTbI»

pa3baBNeHHON CEePHOM KUCNOTbl, KaK TUMUYHOM KUCNOTbI:

B3aMMOAENCTBME C  MeTaalamu, OCHOBHbIMU "

aMpOTEPHLIMU OKCUAAMU, OCHOBAHMAMU U aMbOTEepPHbIMMU
rMAapoKkcMaamm, KauecTBeHHas

CoNnAMM. peakuma Ha

cynbdaT-MoH.

HarpesBaTe/ibHbIMW Mpubopamm B COOTBETCTBUMM C MpPaBUIAMMU
TexHWKu besonacHocTu.

Habawodames CBOMCTBA 3NEKTPOANTOB U MPOUCXOAALLMX C HUMM
ABNEHUN.

Habarodame 1 onucbisame peakumn ¢ y4acTMem 31eKTPOIUTOB C
MOMOLLbIO ecTeCTBEHHOrO (PYycCKOro WMAM POAHOro) A3blka U
A3blKa XUMUN.

CDopmyflupoeamb BbIBOAbl NO pe3ysnbTatam nNpoBeaeHHOro

IKCNEepPMMEHTa

24

Obuian
XapaKTepUCTUKa
XMMUYECKMX
anemeHTOB VA
rpynnbl. A3oT

O6wan xapaktepucTuka anemeHToB VA rpynnbl. A3oT,
CTpOeHMe aToMa U Monekyabl. PuUsnMyeckne M xMMmmn4deckme
CBOMCTBA M MNpUMeHeHWe a3oTa. A30T B Mpupoae U ero

6uonormyeckas pPOoAb.

AemoHcTpauma. Anarpamma «CoctaB BO3gyxa».
BuaeodparmeHTbl M cnaabl «MNTnybm 6asapbi»

LHasame o6u.|,yro XapPaKTEPUCTUKY aTOMaM, NPOCTbIM BeLLECTBAM
n coeauHeHnAM NHUKTOreHoOB B 3aBUCUMMOCTU OT UX MOJIOXKEHUA
B Flepmop,mqecuoﬁ cncreme.

XapaKmepu3oeamb CTpoeHue, ¢M3VI‘-IECKVIE n  Xmmum4yeckue
CBOﬁCTBa, nonyyeHne n npumeHeHme a3orta C UCNnoJsib30BaHNEM

PyCcCKoro (pO,D,HOI'O) A3blKa N A3blKa XUMUN.

Haseieame coenuHeHusa as3oTa no dopmyne M cocmasasms
dbopmynbl MO UX Ha3BaHUIO.

YecmaHasnusame NPUYNHHO-CNEeOCTBEHHbIE CBA3U mexagy
CTpoeHnem atoma WU MOJIEKY/Ibl, BUAOM XMMWUYECKON CBA3M,
TUNom KpMCTaJ'IJ'IM‘-IECKOﬁ DELIJéTKM a30Ta U ero (I)VI3VIH€CKVIMVI n

XUMUYECKMMM CBONCTBAMM.

BbinoaHAMb PacyHéTbl N0 XMMUYECKMM GOPMYNamM U YPaBHEHMAM
peaKkumMii, NpoTeKalLWMX C yYacTMemM a3oTa
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Ammunak. Conu
aMMOHMUA

AMMMAK, CTPOEHME MOJEeKYybl U ¢dU3MYECKME CBOMCTBA.
AMMMAYHAA BOZaA, HALATbIPHLIA CNMPT, rTMAPAT aMMUAKa.
JOHOPHO-aKLENTOPHbIN MeXaHU3M 0bpa3oBaHWA KaTMOHA
amMMOHUSA. BoccTaHOBUTE/IbHbIE CBOMCTBA aMMMAKa.

Conn amMoHMA 1 nx npumeHeHue. KauectBeHHasn peakuua
Ha KaTUOH aMMOHMUA.

JemoHcTpauuu. MonyyeHue, cobupaHue M pacnosHaBaHue
amMmmMMaka. PasfioxkeHne bUXpomata aMmMoOHMA.

NabopaTtopHble onbITbI.

33. KayecTtBeHHaa peaKkuma Ha KaTMOH aMMOHMA

Xapakmepu308ams COCTaB, CTPOEHUE MOJIEKY/Ibl, GU3NYECKMEe U
XMMUYECKME CBOICTBA, NOJIyYEHUE U MPUMEHEHMEe aMMMaKa C
MCNONb30BaHMEM PYCCKOro (POAHOro) A3biKa 1 A3bIKa XMMUM.

Haseisames conv ammoHua no dopmynam M cocmasasams
$opmMyibl MO UX HAa3BaHUAM.

3anucbieames MONEKYNAPHbIE U WOHHbIE YPaBHEHWA peaKkuui,
XapaKTepusyLmMe XMMUYECKMe CBOMCTBA amMmuaKka W conew
aMMOHMUSA.

Cocmaename ypaBHEHUA OKUC/IUTENbHO-BOCCTAHOBUTE/bHbIX
peakuuit € ydyacTUem amMmMuaka C MNOMOLLbIO 3/EKTPOHHOro
banaHca.

YcmaHasnueambs  NPUUYNHHO-CNEACTBEHHbIE  CBA3WM  MeXAay
BMAAMMN XMMUYECKUX CBA3EN, TMMAaMM KPUCTANIMYECKUX PeLIETOK
amMmMMaKa 1 conenm aMmoHMA N UX PUINYECKUMMU U XUMUYECKUMU
cBOMCTBaMM.

Mposodums, HabaAwOAMb W ONUCLIBAMb  XUMUYECKUIA
SKCMEepMMEHT MO  pPacno3HaBaHUIO WMOHOB  aMMOHUA  C
cobnoaeHnem npaBua TeXHUKK Be3onacHoCTH.

BbinoaHAMb PacyéTbl N0 XMMUYECKMM GOPMYNamM U YPaBHEHUAM
peaKkuMii, NPoTEKaloLWMX C y4acTUeM aMMUaKa




26 MpakTuyeckaa pabota | MonyyeHune, cobmpaHue v pacrnosHaBaHMe aMMUAKa. Monyyame, cobupame v pacrno3sHasames ammuak Obpauwjamecs ¢
4. «MonyyeHwne M3yyeHre pacTBOPMMOCTM aMMUaKa B BoZe U nabopatopHbiM  obopyJoBaHMEM M HarpesaTe/bHbIMM
dMMUMaKa N nydyeHume XapPaKTepUCTUKa OCHOBHbIX CBOICTB rmapaTta aMmumaka. an60paN\M B COOTBETCTBUU C npasnaamum TEXHUKU
€ro CBOWCTBY» KauecTBeHHas peakuus Ha KAaTMOH aMMOHWSA 6e3onacHocTH.

Habawdams W onuceleame XUMMYECKUI  3KCMEPUMEHT C
MOMOLLbIO PYCCKOrO (POAHOrO0) A3bIKA U A3bIKA XUMUMU.
®opmynuposame BbIBOAbI MO pe3ynbTaTam MPOBEAEHHOro
3KCMepUMEHTa.

CompydHuyame B npouecce y4ebHOro B3aMMOIENCTBUA MpU
pabote B rpynnax

27-28 | Knucnopogcogep:awy | OKcuabl a30Ta: HeCoNeobpasyroLwme U KUCIOTHbIE. Xapakmepuszosame coctaB, GU3NYECKME U XMMWUYECKME
€ coeflMHeHs a3oTa CBOMCTBA, MOJIyYEHME U TNPUMEHEHME OKCMAOB a3oTa C

A30TUCTaA KMcaoTa u HUTPUTLI.
A30THaA KNCNoTa, eé nonyyeHume n cBoWcTBa. HMTpaTbI.

DemoHcTpaumn. BsamogelicTBue KOHLLEHTPUPOBAHHOM
A30THOM KMUCOTbI C Meabto. fopeHne YEPHOro Nopoxa.
Pa3norkeHne HUTpaTA Kanma 1 ropeHme ApeBecHOro yrosbKa
B HEM.

Na6opaTopHble onbITbl. 34. XMMMYECKME CBOMCTBA a30THOW
KMCNOTbI, KaK 31€KTPOANTa

MCnoJsib3oBaHNeEM pPYyCCKOro (pO,ﬂ,HOI’O) A3blKa N A3blKa XUMUMN.

Cocmasname MOIERYNIAPHbIE U NOHHbIE YpPaBHEHUA peaKu,Mﬁ,
XapaKTepusytowme xmummnyeckme CBOWCTBA OKCMA0B a30Ta.

YecmaHasnusame NPUYNHHO-CNeACTBEHHbDbIE CBA3UN MeXAYy BUOOM
XMMUYECKOM CBA3M, TUNOM KpMCTaﬂﬂMHECKOVI pELLIéTKM oKcnagos
a30Ta N nux ¢M3M‘-IECKMMM N XMMMUYECKMMU CBOCTBAMM.

XapaKmepusoeamb COCTaB, ¢M3M‘-IECKME N XMMUYECKMNEe CBONCTBA

a30THOM KNCNOTbI KaK 9/1EKTPOINTA, npumeHeHme C

MCNoJsib30BaHNEM PYCCKOro (pOAHOI’O) A3blKa N A3blKa XUMUMN.

3anucsieame MOIeERYNIAPHbIE U UOHHbIE YypaBHEHUA peaKu,Mﬁ,
XapaKTepusytouwme xmmmyeckme CBOMCTBA a30THOM KMUCNOTbI Kak




3/1eKTPONNTA.

lposodums, HAbAOAAMb U ONUCLIBAMb  XUMMUYECKUI
3KCMEPUMEHT, XapaKTepU3yIOLWNM CBOMCTBA a30THOM KUCIOTbI
Kak  3/IeKTpoAnTa, C  cobnogeHuem  npaBui  TEXHUKM
6e3onacHoCTy.

Xapakmepu308amb a30THYIO KUCNOTY KaK OKUCAUTESb.

Cocmaename YPaBHEHNA OKUCINUTE/IbHO-BOCCTAHOBUTE/IbHbIX
peaKu,Mﬁ, XapaKTepnsyrwwmnx xummmyeckue CBOWCTBA Qa30THOM
KNCNIOTbl KaK OKUCIUTENA, C TOMOLLBbKO 3/IEKTPOHHOIO 6anaHca.

Mposodums, HabawOamMb W ONUCLIBAMbL  XMMUYECKWNIA
SKCMEPUMEHT, XapaKTepusyloWwMmii CBOMCTBA a30THOM KUCAOTbI
Kak  oKucauTens, cC  cobnogeHnem  nNpaBua  TeXHUKU
6e3sonacHocTH

29

®ochop n ero
coeiHeHUA

®ochop, cTpoeHme atoma M annotponua. Docoduabl.
docouH. Okeng docdopa(V) n optodochopHas KucnoTa.

docoatbl. PochopHbie yaobpeHua. UHceKTULMabI.

OemoHcTpauuun. 06pasLbl NPUPOAHbIX COeANHEHUI
docdopa. NopeHune pocdopa Ha BO3AyXE U B KUC/IOPOAE.
MonyyeHue 6enoro pocdopa 1 UCMbITaHME €rO CBOMCTB

NabopaTopHbie onbiTbl. 35.KayecTBeHHbIe peakuun Ha
docdart-uoH

Xapakmepu3oseams CTPOEHWE, aNNoTPONUIo, QGU3UYECKME U
XMMUYECKME CBOMCTBA, NOJyYeHMe U npumeHeHue ¢ocdopa c
MCMNOMb30BaHWEM PYCCKOTO (POAHOr0) A3bIKa U A3bIKa XUMUM.

CamocTonaTenbHO onuceleams CBOWCTBA oKena, docdopa(V) Kak
KMC/IOTHOFO OKCUAA M CBONCTBA OPTOPOCPOPHOMN KUCAOTbI.

Unnocmpuposame 3TN CBOWCTBA YPaBHEHMAMM
COOTBETCTBYIOLMNX PEAKLUN.

Mposodums, HabawOamMb W ONUCLIBAMb  XUMUUYECKUIA
3KCNepUMeHT ¢ cobtogeHmem npaBua TEXHUKK 6e30nacHOCTU.

PacnosHasame ¢ocdaT-UoHbI




30 Obuwasn 06uan xapakTep1cTuKa anemeHToB IV A- rpynnbl: Jlasamb 0b6lLYI0 XapaKTEPUCTUKY aTOMaM, NPOCTbIM BeLLEeCcTBaM
XapaKTepuUCTUKa 0COB6EHHOCTU CTPOEHMUSA aTOMOB, MPOCTbIX BELLECTB U N coeguHeHnam snemeHToB IV A- rpynnbl B 3aBUCUMOCTU OT UX
anemeHToB |V A- coegMHEHNN B 3aBUCMMOCTM OT NONOXKEHUA 3NEMEHTOB B nosnoxeHus B MNepunogmyeckon cucteme.
rpynnbl. Yrnepog, Mepuoanyeckon cucteme. Yrnepogd. AnnoTponHblie

MOAMGUKALAN: 3AMA3, FPAadMT. AMOPGHbIA YIIEPOA 1 €ro Xapakmepu3osame CTpoeHMe, annoTponuto, ¢usnYeckme u
COpTa: caa, aKTUBMPOBAHHbIN Yrob. AACopLMs. XMMMUYECKME CBOICTBA, NOAYyYEHUE U NPUMEHEHWE aMOpPPHOro
XAMMUECKME CROMCTBA YTNepoa. KOKCOXMMMIECKO. yrnepoga v ero copToB C MCMOJIb30BaHMEM PYCCKOro (poaHoro)
NPOW3BOACTBO U ero npoaykuma. Kapbuapl. A3bIka M A3bIKA XMnn.
[emoHcTpaumu.  Komnekumsi  «OBpasitel  NPUPOAHBIX CpasHusams CTPOEHWE M CBOMCTBA a/iMasa U rpaduTa.
coeauHenuit yrnepoga». Moptpet H. [ 3enuHckoro. Onucelsames  OKMCAUTENIbHO-BOCCTAHOBUTE/IbHbIE ~ CBOWCTBA
MornoweHne aKTUBUPOBAHHbIM  YINEM  PaCTBOPEHHDIX yriepoaa.
BELLLeCTB MM ra3oB. YCTPONCTBO NPOTUBOrasa
Mposodums, HabAOAMb W ONUCLIBAMbL  XMMUYECKWNIA
3KCMEepUMEHT C cobntoaeHnem NpaBua TEXHUKKN 6e3onacHoOCTH
31 Kucnopopgcoaepkawm | Okeng yrnepoga(ll): ctrpoeHmMe moneKynbl, nonydyeHne u ero | Xapakmepuzoeams coctaB, GU3MYECKME U XMMUYECKue

e coeguHeHus
yrneposa

csonctBa. Okcug yrnepoga(lV): cTpoeHne MOJSIEKYbI,
nonyyeHne W ero cBoWcTBa. YrosibHasa KucnoTa. Cosu
YrO/IbHOW  KMCOTbl:  KapboHaTbl M ruapokapboHarThbl.

TexHUYecKan v nuuLeBan coaa.
Na6opaTopHble oNbITbI.
36. NMonyyeHne 1 CBOCTBA Yro/ibHOW KMCNOTbI.

37. KauecTBeHHas peaKkuma Ha KapboHaT-UoH

CBOﬁCTBa, nonyyeHmne wu npumeHeHme OKCunaoB yrnepoga cC
MCnoJsib3oBaHNEM PYCCKOTro (pO,ﬂ,HOI’O) A3blKa N A3blKa XUMUMN.

Yemanasausame NMPUYNHHO-CNeOCTBEHHbIE CBA3U mexagy

BUAaMUN XUMUNYECKUX CBH3El7I, TUNAaMU KPUCTANNTNYECKNX peLLIéTOK

OKCnaoB yrnepoda, wx ¢M3MLIECKMMM n  XMMmn4yeCKMmMmun

CBOMCTBAMM, a TaKKe NPUMEHEHUNEM.

Cobarodame npasuna TEXHUKHU 6e3onacHoCTH npu

MCNOoJ1Ib30BaHWKN NeYHOro otonaeHunA.
OKasblieameo nepsyo NOMOLb NpPpU OTpPaBJEHUN YTapHbIM ra3som.

Xapakmepu3oeame  COCTas, ¢M3M‘-IECKME n  Xmmmyeckume

CBOWCTBa, nonyyeHmne U npmmeHeHme yFOﬂbHOVI KUCNOTbl U eé




coneii (KapboHaToB M rMApPoKapboOHATOB) C MCNOAL3OBAHUEM
PYCccKoro (PoAaHOro) A3biKa U A3blKa XMMUMN.

Unnrocmpupoeams 3aBUCUMOCTb CBOMCTB  COJIE  YroJibHOM
KMCNOTbI OT UX COCTaBa.

lposodums,  Habawdame W ONUCLIBAMbL  XUMWUYECKUI
3KCNepuUMEHT ¢ cobitogeHremM NpaBu TEXHUKK 6e30MacHOCTH.

PacnosHasamb KapboHaT-MOH.
BbinosaHAMb PacyéTbl N0 XMMUYECKUM GOopMynam
W YPaBHEHUAM PEaKLMIA, MPOTEKAIOLMX C yYacTUeM

coeguHeHWI yraepoga

32

MpaKkTnyeckas pabota
5. «[MonyyeHune
YIIEKUCNIOTO rasa 1
n3yyeHue ero
CBOMCTB»

MonyuyeHne, cobrpaHme 1 pacno3HaBaHMWe YrIeKUCAOro
rasa. MayyeHue pacTBOPUMOCTU YINEKMUCIOIO ra3a B Bo4e U
XapaKTePMCTUKA KMCNOTHbLIX CBOMCTB YrONbHOM KUC/IOTHI.
KauecTBeHHan peakuma Ha KapboHaT- U rmgpokapboHaT-
MOHbI

Monyyams, cobupams W paAcno3Hasams YrAEKUCIbIN a3
Obpawjamsecs ¢ nabopaTopHbim  0bopypoBaHMEM n
HarpeBaTe/ibHbIMW Npubopamyn B COOTBETCTBUWM C MpPaBUAaAMMU
TeXHUKM Be3onacHoCTy.

Habawdambs W onucbieames XMMUYECKWIA IKCNepMMeEHT C
NMOMOLLbIO PYCCKOTo (pOAHOI’O) A3blKa N A3blKa XUMUMN.

¢>op/v|y/7upoeamb BblBOAbI MO pe3y/sibTaTaM nposeaeHHOro
IKCNepmMMmeHTa.

CompyoHuyams B npouecce y4ebHOro B3aMMOALEWNCTBMA NpU
paboTe B rpynnax




33 Yrnesogopoasbl HeopraHunyeckme un opraHu4yeckue BeLLecTsa. Xapakmepu3oeamb  0CcObEeHHOCTM  COCTaBa 7 CBOMCTB
Yrnesogopoabl. XMMUYEcKoe CTPOeHNE OPraHNYecKux OpraHNYeCKNX COeAUHEHUN.
BELLLECTB, KaK NOPsALO0K COeANHEHMA aTOMOB B MOJIEKY/IE MO
P Yyame n Hble U Hen Hble yr. I
BaNIEHTHOCTM. a371u4ame npeaenbHble N HenpeaenbHble Yyr1eBo4opoab
Ha3eieam 7] nucsisam mysbl  (m KY/ISPHbI 7]
MeTaH, 3TaH, KaK npeaefibHble Yr1eBoaopoabl. ITUNEH U aseleame 3anucei6ame - GopMynbl - (MoNeKyAPHble
CTPYKTYPHbIE) BaXKHENWNX NpeacTaBuTeNel yrnesoLopoa0B.
aueTUNEeH, KaK HenpegesbHble (HeHacbIWeHHbIe) PYKTYP ) PeA Y AOPOA
yrnesoA0poAp!. fopenne yrnesoaopoAos. KauecTseHHble pednazame SKCMEPUMEHT MO PACMO3HABAHUIO COEAUHEHWI
peaKkLuMn Ha HenpeaesbHble COeaNHEHUS. HeMpeaenbHOro CTPOEHHUA.
AemoHcrpauuu. Moaenn Monekyn MeTaHa, 3TaHa, STUNeHa | 146709ame 3a XO4,0M XMMMYECKOro 3KCMepMMeHTa, ONUCbIBaTb
W aueTuneHa. Bsaumopgencreune stuneH c 6pomHoin Bogom u ero 1 AenaTh BLIBOALI Ha OCHOBE HABIOAEHMIA.
pPacTBOPOM MepmMaHraHaTa Kaams.
®dukcuposames pe3ynbTaTbl IKCNEPUMEHTA C MOMOLLbIO PYCCKOTO
(poaHOro) fA3blKa, a TaKXKe C NMOMOLLBbIO XMMUYECKUX OpMyn U
YPaBHEHMUIA.
34 Kucnopopcoaep:a- 9TUNOBLIN CNNPT, ero Nosy4YeHne, NPUMeHeHNe U Xapakmepu3oeambe  CNUPTbl, KakK  KUCAOPOACOAepKalume

e opraHmn4yeckme
coeanHeHuA

dusmnonornyeckoe aencremne. TpexaToMHbIN CUPT
ramuepuH. KayecTBeHHas peaKkumsa Ha MHOrOaTOMHbIe
CNUpPTLI. YKCYyCHasa — NpeACcTaBuTE b Kaacca KapboHOBbIX
KMCNOT.

OemoHcTpauun. Obwme XMMnYeckme CBOMCTBa KUCAOT Ha
npMMepe YKCYCHOM KUCNOTbl. KauecTBeHHas peaKkums Ha
MHOrFOaTOMHbIEe CUPTbI

OopraHn4yeckume coeanHeHunA.
KﬂGCCUd)UL{UpOBGmb CMMUPTblI NO aTOMHOCTU.

Haseieame npepcTaButenein oAHO- U TPEXAaTOMHbIX CNUPTOB U
3anucbiBaTb U3 GOpPMybI.

XapaKmepusoeamb KMNCNOThI, KaK Kncnopoacoaepxauue

OopraHn4yeckune coeanHeHnA.

Hasbieamb npeactaButenein npeaenbHbIX M HenpeaenbHbiX
KapbOHOBbIX KMCIOT U 3aNMnCbiBaThb M3 GOPMYbI.




35 KpemHuit n ero KpemHuit, ctpoeHme ero atoma v cBoncTea. KpemHuin B Xapakmepu3oeame  CTpOeHME  aTOMOB U KPUCTanNIos,
coeguHeHusa npupoae. Cuanumapl U cunad. OKkema Kpemuua(lV). dun3nYecKmMe 1 XMMMNYECKMe CBOMCTBA, NOlyYEHNE U MPUMEHEHNE
KpemHuneBas KucioTa u eé conu. KPEMHMSA C UCMO/b30BaHMEM PYCCKOro (PoAHOro) A3bika M A3blKa
XUMUN.
DemoHcTpaumn. Konnekuma «ObpasLbl NpUpoaHbIX
coeguHeHNN KpemHuax». Konnekuma ctekna, KepaMmkm, YcmaHasnueams  NPUYNHHO-CNEACTBEHHbIE  CBA3M  MEXAY
LeMeHTa U U34eNnit U3 HUX. CTPOEHMEM aTomMa, BMAOM XMMMUYECKOM CBA3KW, TUNOM
KPUCTA/IZINYECKOW PEeLLETKU KPeMHUA, ero ¢GU3NYecKUmu U
NabopaTtopHbie onbiTbl. 38. MponycKkaHMe yrnekncaoro rasa o
XUMNYECKMMUN CBOUCTBaAMMW.
yepes pacTBop CUANKATa HaTpUA
BbinosnHAmMb pacyéTbl N0 XMMUYECKUM popmynam
W YPaBHEHUAM peaKLMii, NPOTEKAIOLLMX C y4acTUem
KPEMHUA U ero coeguHeHU.
Xapakmepuzosames coctaB, U3MYECKME WU XMMUYECKME
CBOMCTBa, NOJIlyYeHME U MPUMEHEHUE COEAUHEHUIN KPEMHUA C
NCMNONb30BaHNEM PYCCKOrO (POAHOTO) A3bIKA U A3bIKA XMMUU.
CpasHusamMb ANOKCUAbI YINepoaa U KpemHUA.
Onucbieame  BarKHeMWME TUMbl  NPUPOAHLIX  COEAUHEHWUIA
KPEeMHUA KaK OCHOBHOIO 3ieMeHTa imTocdepbl.
PacrosHasame cunuKaT-noH
36 CunukaTHan Mpoun3BoACTBO CTEKNA M LemeHTa. [poayKuna cMankaTHom Xapakmepu308amb CUNUKATHYIO NPOMbILLAEHHOCTb U eé

NPOMbIWNEHHOCTb

NPOMbILWAEHHOCTU: ONTUYECKOE BOJIOKHO, KEPaMMKa,
dapdop, pasaHc. ONTMYECKOE BOSIOKHO.

OdemoHcTpauun. Konnekuma npoayKummn CUAMKaTHOM
NPOMbILINEHHOCTU. BuaeodbparmeHTsl 1 cnaiigbl

OCHOBHYIO NPOAYKLMIO.

YemaHasnueame aHanornm mexay pasnnyHbIMmn oTpacaamm
CUNIMKATHOM NPOMbILWNEHHOCTU




«[Mpon3BOACTBO CTEKA U LLEeMEHTa»

37 MonyyeHwe HemeTtannbl B npupoge. Onucbleams HaxoXaeHne HemeTanN08B B Npupoae.
HemeTanos

®paKUMOHHaA NeperoHKa *KMAKoro Bo3ayxa, Kak cnocob Xapakmepuzosames GPaKLMOHHYIO NEPETOHKY KUAKOTO
nosly4yeHua KNCIopoaa, a3oTa, aproHa. NonyyexHne BO34yXa KaK COBOKYMHOCTb GMU3NYECKMX NPOLLECCOB.
docdopa, KpeMHua, xnopa, Moga. INEKTPOAN3 PacTBOPOB.

ApeymeHmuposames OTHECEHWNE aKTUBHbIX HEMETAJIIOB K
DemoHctpaumn. Konnekuma «lpupogHble COeAUHEHUA | OKUCAUTE/IbHO-BOCCTaHOBUTE/IbHBIM NPOLEccam
HemeTannos». BugeodpparmeHtbl n cnanapl «PpakumoHHas
neperoHKa *KMaKoro Bosgyxa». BuaeodparmeHTtbl U cnangbl
«MonyyeHne  Bogopoda, KMCAOpPOZa WM TaJIOTEHOB
3NEKTPONUTUYECKMM CNOCOBOM»

38 MNonyyeHune MNonyyeHune CcepHol KUCNOTbI: CbIpbE, XUMU3M, | Xapakmepu3os8ame XMMU3M, CbipbE, annapaTypy, Hay4yHble
BaXKHENLINX TEXHONIOTMYECKasA CXeMa, MEeTOZ KMMALLEro C10A, NPUHUAMBI | NPUHUMNLI U NPOAYKLUMIO MPOU3BOACTBA CEPHOMN KNCNOTbI.
XMMUYECKUX TennoobmMeHa, NPOTUBOTOKA M UMPKyAsaLMnU. Oneym. .
coeauHeHMi CpasHusams NPON3BOACTBO CEPHOM KMCAOTbI C MPON3BOACTBOM

Mpon3soacTBO amMmmaKka: Cblpbé, XUMU3M, TEXHO/TOTNYECKanA
cxema.

AemoHcTpauun.

Mogenu annapaToB 418 NPOU3BOACTBA CEPHOM KMUC/OTbI.
Mogenb kunsauero cnosn. Mogesib KONOHHbI CUHTE3a
amMmMMaKa. BuageodparmeHTol 1 cnaligbl «Mpom3BoacTBO
CepHOM KMCNOoTbI». BuaeodparmeHTbl U cnaigbl
«MponssoacrTso ammuara». Konnekums «Cblipbé ans

dMMMUaKa




NONy4EeHUA CEPHOM KUCNOTbI».

39 0606uweHne no Teme YpoK-ynpaxHeHne ¢ UCNoJib30BaHME CAMOCTOATE/IbHOM lMpoBodumb OUEHKY CODOCTBEHHbIX AOCTUMKEHWA B YCBOEHWUMU
«HemeTtannbl u nx paboTbl N0 BbINOJIHEHWNIO MPOBEPOYHbIX TECTOB, 334aHUI U TEeMblI.
coefnHeHna» ynpaxKHeHuin
Koppekmuposamb CBOW 3HAHUA B COOTBETCTBUU C NIAHUPYEMbIM
pe3ynbTaTom
lMoayyams  XMMMYECKY0  MHbOPMAULMM U3 PA3AUYHBIX
WUCTOYHUKOB.
lMpedcmasname nHbopmaumo no Teme «HemeTannbl» B BUAE
Tabnny, cxem, OMOPHOrO KOHCMEKTa, B TOM 4ucie c
npumeHeHnem cpeacts UKT
40 KoHTposibHan paboTa no teme «HemeTansibl U UX coegUHEHNS»
Metannbi n ux coeguHeHusa (17 u)
41 MonoxeHune metannos | NonoxeHne metannoB B [epuroguyeckoit cucteme | O6BACHAMb, YTO TaKOe MeTabl.

B Nepuroanueckol
cucTeme, CTPOeHUe
aTOMOB U KpPUCTaNNoB

Xummyeckmx anementos . N. MeHaeneesa, CTpoeHne unx

aTomoB n KPUCTannos. MeTtannnyeckan CBA3b n

METaNIn4ecCkaa KpUuctanamyeckan DELLIéTKa. dusnyeckune

CBOMCTBA MeETaNnoB: 3/1IEKTPO- U TeENnI0nNpoBOAHOCTb,

OTpaxkatowan CI'IOCO6HOCTb, NAacTMYHOCTbL. Cnaasbl LIéprIe
N UBETHbIE

Paznuyame d)OprI CywecCctBoBaHMA METANI/IOB: 3/1IEMEHTbI U
npocTbie BeLWweCTBa.

XapaKmepusoeamb XUMUNYECKNE INEMEHTbI-METaNNbl NO UX

nonoxeHuto B NMepnoanyeckon cucteme . N. MeHaeneesa.

lpoeHo3Uuposame CBOWCTBA HE3HaKOMbIX MeTannos no

NosIoXKeHMIo B [leprnoanyeckor cucteme XMMMUYECKNX 3/IEMEHTOB
A. N. MeHpeneesa.

Yecmanasausame NMPUYNHHO-CNeOCTBEHHbIE CBA3U mexagy

CTpoeHnem aToOMa, BNOOM XMMUYECKON  CBA3M, TUMOM




KPUCTaNINYECKOM PEeLETKM METaNI0B — MPOCTbIX BELLECTB U UX
coeanNHEHUN

42

Obuwue xummndyeckmne
CBOICTBa MeTaNNoB

MeTannbl Kak BOCCTaHOBUTENM. 3ﬂeKTp0XMMVI‘-IECKMﬁ pAag
HaﬂpFI)KeHMVI. B3aMMOAeVICTBMe METaNN0oB C HEMETA/I/IaMMW,
OKCHgamm, KUCnotamu, Conamm. AJ'II-OMMHOTepMVIFI.

OemMoHcTpauuun. Bzaumogencrsme HaTpua, AUTUA U KanbLmA
c Bogoi. fopeHMe HaTpusA, MarHUA U Kenesa B KUcaopoae.

Bcnbiwka TepMMTHOﬁ cmecwn. B3aMMOﬂ,el\/‘1CTBMe cmecum

NOPOLWKOB Cepbl U Kenesa, UMHKa U Ccepbl. B3aMMOAeﬁCTBMe

A/TIOMUHNA C KMUCNI0TaMy, ueno4yamm n BO,CI,OI\/'I.

B3aMMOAEV1CTBMe Kenesa n meaum C XN10pom.

Bsaumogenctsne meauM C KOHUEHTPUPOBAHHOM CepHOM
a30THOM  KUCNOTOM

KMCNOTOW U (pasbaBneHHOM U

KOHLLEHTPUPOBAHHOW).

Na6opaTopHblii onbiT. 39. B3aumopgeiicTBne Xenesa c
pactBopom cynbdaTta meau(ll)

O6bﬂCHﬂmb, YTO TaKoe pAL aKTUBHOCTU META/1IJ10B.

npUMEHﬂmb ero AOnA XapakKTepUucCctmuknm XummMmumyeckux CBOWCTB
NPOCTbIX BELWECTB-META/INIOB.

O606U.4(me cncTtemy XMMHUYeECKUX CBOWCTB META/NIOB  KakK
«BOCCTAaHOBUTE/IbHbIE CBOMCTBAY.

Cocmaename MONEKRYNSAPHbIE ypaBHeHMs peaKkumi,
XapaKTeEPU3YIOWNX XMMUYECKMEe CBOMCTBA MeETa//loB B CBeTe
yYyeHUss 06 OKMUCAUTENbHO-BOCCTAaHOBUTE/IbHBLIX MNpoLeccax, a
peaKkuMu C y4yacTUeM 3SNEeKTPOAUTOB, NPeACTaBAATb TaKkKe U B

MOHHOM BUaE.

Habawdame v onucbisams PeakumMuM Mexay BelecTBamu C
MOMOLLbIO PYCCKOTO (POAHOr0) A3bIKa U A3bIKa XMMUMU.

CamocroaTenbHo npoeodumb OonbIThbl, noareepXxaatouime

XMMUYECKME CBOMCTBA METaN0B C CO6/'II'0ﬂ,eHVIeM npasun




TexHWKM besonacHoOCTH

43-44 | Obuwasn CTpoeHne aTtomMOB M MPOCTbIX BewecTB. 3aBUCMMOCTb | OO6BACHAMb 3TUMOJIOTUIO  Ha3BaHWA  TPYMnNbl «LeniovHble
XapaKTepuUCTUKa OUBNYECKUX U XMMUYECKUX CBOMCTB LLLENIOYHbIX METANN0B OT | MeTanbl».
LLLeJIOYHbIX MEeTaN108 3apafoB  Agep ux  atomoB. OKcuabl WM TMAPOKCUAbI
o asams OOLLYHO XapPaKTEPUCTMKY LLENOYHbIM MeTasnam Mo ux
WEeNOYHbIX  METa/lNioB, WX  MOJlyYeHUe,  CBOWCTBQ, A ty P P y
o NosIoXKeHuto B Neprnoanyeckolr cucteme XMMMUYECKUX 31EMEHTOB
npuMmeHeHue. BaxHenwme CoMmM LWENoYHbIX METanNoB, UX pvoa
o o . N. Men .
3HAYEeHME B KMBOM WU HEXMBOM MPUPOLAE U B KU3HU A enaeneesa
Henoseka. Xapakmepuzosames CcTpoeHWe, OU3MYECKME U XMMUYECKMe
CBOMCTBA LLE/IOYHbIX MeTannoB B ceeTe obuiero, 0cob6eHHOoro u
DemoHcTpaumn. OKpacka NnameHu coegnHeHNAMM W tHero,
€4MHUNYHOTO.
LLLe/IOYHbIX METa/II0B
Mpedcka3bieame GU3MUECKME N XMMUYECKME CBOMCTBA OKCUAO0B
M TMAPOKCUAOB LLENOYHbIX METa//IoOB Ha OCHOBE MX COCTaBa M
CTPOEHMA U NOATBEPXA4ATb  MPOrHO3bl  YPaBHEHUAMM
COOTBETCTBYIOLLMX PEAKLMA.
[Mposodume pacyéTbl MO XMMUYECKUM GOPMYNaM U YPaBHEHUAM
peakumii, NPOTEKAILWMX C Y4acTMEM LLENOYHbIX METAIZIOB U UX
coeNHEHNN
45-46 | Obwas CTpoeHMe aToOMOB W MNpOCTbIX BeWECTB. 3aBUCMMOCTb | O6BACHAMb 3TUMONOINIO Ha3BaHMA  rpynnbl «LWENOYHO-
XapaKTepucTmkKa OU3NYECKMX U XMMUYECKUX CBOWMCTB LLENOYHO3EeMEe/IbHbIX | 3eMesibHble MeTa/bI».

wen04HO3eMEIbHbIX
METannos

METannoB OT 3apAaoB Agep WX aToOMOB. Okenapl 1
rMMAapoKcnasbl Weno4YHOo3eME/IbHbIX METAN/TI0OB, UX NONYy4YEHUE,
CBOMCTBA n npumMmeHeHue. BarkHenwmne conn
LWENOYHO3EeMEe/IbHbIX METAN0B, UX 3HaYeHne B npupoae n

KNU3HN Yenoseka. Kap6OHaTbI n I'VI,CI,pOKap60HaTbI KanbuuAa.

AemoHcTpauun. OKpaCKa nnameHun coegnHeHnamm

Jasame  06LlYy0  XapaKTepucTMKYy meTananam |IA  rpynnbl

(WEnoyHo-3emeNlbHbIM ~ MeTafnam) Mo WX  MOJIOKEHUID B
MNepuognyeckon cuUCTeEMe XMMUYECKUX 3nemeHTos . W.

MeHaeneesa.

Xapakmepu3osame CTpoeHue, ¢M3MH€CKM€ n  Xmmumyeckue

CBOWCTBA WENOYHO-3eMENbHbIX METaNN0B B CBeTe o6u1,ero,




LWENOYHO3eMe IbHbIX MeTannos. laweHne M3BECTU BOLOM.

NabopartopHbin onbiT. 40.MoyyeHre N3BECTKOBOM BOAbl U
OMbITbl C HEM

0COHOEHHOro U e ANHUYHOTO.

lpedckaszsbieams GU3MYECKME N XMMUYECKME CBOMCTBA OKCUAOB
W rmapokcnaos metannos IIA rpynnbl HA OCHOBE MX COCTaBa MU
CTPOEHMA U noomeepxoamo

NPOrHO3bl  ypaBHEHUAMM

COOTBETCTBYIOLIMNX PEAKLIMA.

lMposodums pacyéTtbl MO XMMUYECKUM GOPMYNaM U YPAaBHEHUAM
peaKkLnit, NPOTEKAIOLWMNX C YYAaCTUEM LLLENOYHbIX METaN/I0B U KX

coeANHEHNN
47 YEcTKoCTb BOAbI U MMECTKOCTb BOAbl: BPEMEHHasa W nocTosaHHas. Cnocobbl | O6BACHAMb, YTO TAKOE «¥KECTKOCTb BOAbI».
cnocobbl eé YCTPaHEeHUA BPeMeHHOM XEcTKocTU. Cnocobbl yCcTpaHeHus
N Paznuyame BpeMeHHYH0 M MOCTOSHHYHO *KECTKOCTb BOAbI.
yCTpaHeHus NMOCTOAHHOM }KECTKOCTU. MOHUTBI.
N o Mpednazame cnocobbl yCTPaHEHMA KECTKOCTU BOAbI
DemoHcTpauum. MonyyeHune KECTKoM BOAbI p yerp A
B3aUMOAGNCTBUEM  YINIGKUC/IOTO € U3BECTKOBOW BOAOW. | r1h6609ums,  HaGmodams W OMUCHIBAMb  XMMHYECKMIA
YcTpaHeHue  BPEMEHHOM KECTKOCTM  KMMA4YEHWEM K 3KCMEepPUMEHT, C cobatoaeHnem NpaBu TEXHNKM 6e30MacHOCTH
006aBKoM coapbl. YCTpaHEHWE MOCTOAHHOM KECTKOCTU
nobaBkon cogbl. WMOHUTBI M MNpUHUMN WX OEeNCTBUSA
(supeodparmeHrT).
48 MpakTnyeckas pabota | MonydyeHue KECTKON BOAbl B3aMMOAENCTBUEM yrnekucnoro | Moayyams, cobupamb W pacno3Haeamses YriAeKUCAbIM ras

6. «[MonyyeHune
*KeCTKol BoAbl U
cnocobbl eé
yCTpaHeHuA»

C M3BECTKOBOM BOAOM. YCTpaHeHMe BPeMeHHOM *KECTKOCTH
KunayeHvem n fo06aBKol coabl. YCTpaHeHWe NOCTOAHHOM
ECTKOCTU fobaBKo coabl.

UcnbiTaHWe *KECTKOM BOAbl PaCTBOPOM Mbls1a

Obpawamscs ¢ nabopaTopHbiMm  obopyaoBaHMEM n
HarpeBaTe/ibHbIMK Npubopamn B COOTBETCTBUM C MpPaBMUAaAMMU

TEXHMKN 6e30NacHOCTH.

Habawdambs W onucbieamb XMMUUYECKWUIA IKCNepMMeHT C

MOMOLLbIO PYCCKOTO (POAHOr0) A3bIKa U A3blKa XMMUMU.

d’opmynupoeamb BblIBOAbI MO pe3y/sibTaTaM nposeaeHHOro




3KCnepumeHTa.

CompydHu4ame B npouecce y4yebHOro B3aUMOAENCTBUA NpU
paboTe B rpynnax

49

ANOMUHUI 1 ero
coeiNHEeHnn

CoegyuHeHUs antoMUHKUA B Npupoae. XMMMUYECcKMe CBOMCTBA
antoMnHuA. OcobeHHOCTN OKCMAa U TMAPOKCUAE aIlOMUHUSA
BaxHellme coam

Kak  amdoTepHbIX  COoeaUHEHWA.

anloMUHKUA (xnopug, cynboar).

DOemoHcTpauuun. Konnekumsa npupoaHbIX coeanHeHuM’
aNloMUHKA. BuaeodpparmeHTbl 1 cnangbl «OKcua, antommHuA
n ero moguoukaumm». NonyyeHne ampoTepHoro
rMapoKcnaa atoMUHUA U UCCNe0BaHMe ero CBOCTB

Xapakmepu3ogams aNlOMUHUIA N0  €ro  MONOXKEHUIO B
Mepnoanyeckon cucteme XMMUYECKUX 3snemeHToB [O. WU.

MeHpeneesa.

Onuceieame cTpoeHune, GU3NYECKME M XMMWYECKMEe CBOMCTBA
aNOMUHUSA, NOATBEPXKAAA UX COOTBETCTBYIOWMMM YPABHEHUAMM
peaKkuuii.

Ob6bACHAMbL OBONCTBEHHbIA XapaKTep XMMWYECKUX CBOMCTB
OKCMAa M TMAPOKCUAA alOMUHUS.

KOHermU.B'UpOBGmb INIEKTPO/INTUHECKOE NONlyHEHUNE META/I/I0B
onncaHnem nponssoacTtea aJIlOMUHNA.

YemaHasausame 3aBNCUMOCTb obnacren npuMmeHeHunA

a/IlOMUHUSA M ero CrnaaBoB OT CBOMCTB.

lMposodums pacyéTbl MO XMMUYECKMM GOpPMYIamM U YPaBHEHUAM
peaKkumit, npoTekalwmx C Yy4acTUeM aJlOMUHUA U €ero
coeuHEeHn"




50-51 | Keneso u ero OcobeHHOCTU CTPOeHMA aToMa XKenesa. Heseso B npupoae. | Xapakmepu3oeams TOJIOKEHUE Kenesa B [lepnoagnyeckomn
coeguHeHunA BaxkHelwue pyabl XKenesa. OKkenabl U rmapoKcuabl cMcteme  Xxmmumyecknx  anemeHtos . W, MeHgeneesa,
wenesa(ll) v (I11). Conu kenesa(ll) v (Il1). ObHapyKeHne 0COBEHHOCTU CTPOEHMSA aToMma.
WOHOB KaTMOHOB »Kenle3a B pacTBope. 3HayeHue y
COBANHEHMI Kenesa. Onuceisame ¢GuU3NYECKME U XMMUYECKME CBOWCTBA *Kenesa,
NOATBEPXKAAA UX COOTBETCTBYIOLLMMU YPABHEHUAMMN PeAKLUNA.
NabopaTtopHble onbITbl.
O6bACHAMb Hanuume ABYX TEHETUYECKUX PALOB COeaUHEHWUN
41. NonyyeHue rmapokenaos xenesa(ll) u (111). wenesa Fe? n Fe®*,
42.KayecTBeHHble peakumun Ha KaTUOHbI XKefesa
YcmaHasnusams 3aBUCMMOCTb 06.1acTeN NPUMEHEHUA Kele3a U
€ro cn1aBoB OT CBOMCTB.
lposodumes pac4€Tbl MO XMMUYECKMM GOPMYIaM U YPaBHEHUAM
peaKkLuin, NpoTeKatoWwMmx C y4yaCcTUEM KeJie3a U ero CoegMHEHUN.
Habawdame v onuceleame pPeakumMm MeXay BelecTBamn C
NMOMOLLbIO PYCCKOro (poAHOro) A3biKa 1 A3blKa XMMUK
52 MpakTnyeckas pabota | PelleHne sKcnepuMeHTasIbHbIX 333y Ha pPacno3HaBaHWe W | DKCNePUMEHTaNIbHO ucc1ed08amb CBOWCTBA METanNoB U KX

7

«PeweHne
9KCNEePUMEHTANbHbIX
33434 no Teme
«MeTtannbi»

nonyyeHme metananos U nUx COE,CI,VIHGHMﬁ

COeAMHEHUN, peLlaTb 3SKCNepUMEHTasibHble 33aJayuM Mno Teme
«MeTannbi».

Pabomame C NabopaTopHbIM obopynoBaHMem n
HarpeBaTe/ibHbIMW Npubopamyn B COOTBETCTBUM C MpPaBMUAAMMU
TEXHMKM Be3onacHoCTy.

Haba00amb cBOCTBA METaNI0B U UX COeAUHEHUIN U ABAEHUNA,
NPOUCXOAALLUX C HUMMU.

Onucbleams XMMUYECKUIA 3KCMEPUMEHT C MOMOLLbIO PYCCKOro
(poaHOro) A3blKa M A3blKa XUMUN.




bopmynuposams BbIBOAbLI MO pe3ynbTaTam MPOBEAEHHOro

3KCMepUMeHTa

Onpedenams (ncxoas u3 yyebHoOM 3apaun) HeobXoAMMOCTb
MCnosib30BaHMA HabAoAEHUA UK SKCMEPUMEHTA

53 Koppo3susa metannos n | Koppo3ma XmummyecKkas 1 snekTpPoXxMmmnyecKas. 3awmra O6bACHAMSb, YTO TaKOE Kopposus.
cnocobbl 3aWmnThl OT METaNN0B OT KOPPO3UM.
Hed Pa3zau4ame XMMNYECKYIO M SNEKTPOXUMUYECKYIO KOPPO3UN.
AemoHcTpauun.
Unnrocmpuposamb  MOHATUA  «KOPPO3UA»,  KXMMUYECKan
Konnekuma «Xumnyeckme MCTOYHUKKU TOKa». PesynbTaTbl KOPPO3nA», KINEKTPOXMMMUYECKAA KOPPO3UA» NPUMEPAMMU.
O/MTENIbHOMo 3KCNePUMEHTA MO U3YYEHUIO KOPPO3UK
CTaNbHbIX U34E/MiA B 33BUCUMOCTY OT YC/IOBUIA NPOLLECCOB Xapakmepu3osame cnocobbl 3aWUTbl METANNOB OT KOPPO3UK
54-55 | MeTannbl B npMpoge. MeTannbl B npupoae: B cB060AHOM BUAE U B BUAE Knaccugpuyuposams dopmbl NPUPOLHbIX coeANHEHUN
MoHATHNe O coeANHEHN. MeTaNNoB.
MeTannyprnm

MoHATUE 0 MeTannypruun. YépHasa u LuBeTHaa MeTannyprus.

MupomeTannyprua, rmapomeTannyprus,
aneKkTpomeTannyprus. lomeHHbl npouecc. NepepaboTka
YyryHa B CTasb.

XapaKmepusoeamb O6LLI,ME cnocobbl nonyyeHnMA MeTaNN0B:

NUPO-, TMAPO- N 3INEKTPOMETANNYPIUN.

KoHkpemu3suposame 371 cnocobbl Nnpumepamn U ypaBHEHUAMM
peaKLmii C cocTaBNeHWeM 31eKTPOHHOro banaHca.

Onucsieames ,CI,OMEHHbIﬁ npouecc WU  3SNEKTPONIUTUNYHECKOE




DNeKTpoan3 pacnaasos.

DOemoHcTpauuun. BocctaHoBneHne meam 13 okenaa meau(ll)
Bogopoaom. BuaeodparmeHTsl M cnangbl «[ponssoacTso
yyryHa u ctann». BugeodparmeHTbl 1 cnangsl «Ms3genms s
yyryHa v ctanm». BugeodparmeHTbl 1 cnangbl
«[pon3BoaCcTBO aNIOMUHNA»

noayyeHmne metannos.

Pa3snuyame YépHble U LBETHbIE MeTabl, YYryHbl U CTaau

56 0O606LeHne 3HaAHW YpoK-ynpaxHeHue ¢ UCnosib30BaHME CAaMOCTOATE/IbHOM lposodums OUEHKY COBCTBEHHbIX [AOCTUMKEHUIA B YCBOEHWU
no teme «MeTannibi» pPaboTbl MO BbIMONHEHMIO MPOBEPOYHbLIX TECTOB, 3a4aHNI U TEMBbI.
YMPaXKHEHUIA.
Koppekmuposamb CBOM 3HaHUA B COOTBETCTBUM C NAaHUPYEMbIM
pe3ynbTaTom
Monyyams  XMMMYecKylo  MHPopmauMM U3 PA3AUYHbIX
WCTOYHMKOB.
lMpedcmasname wHoopmaumio no Teme «MeTannbl» B BuAe
Tabnuu, cxem, OMOPHOrO KOHCMEKTa, B TOM 4uCle C
npumeHeHunem cpeacts UKT.
57 KoHTposnbHasA pabot 3 no Teme «MeTannibi»
Xumusa u okpyrKawowan cpeaa (2 u)
58 Xumuueckas CTpoeHue 3eman: AP0, MaHTUA, 3eMHana Kopa, WX | MHmezpuposams cBeaeHuaA no ¢pusmyeckon reorpadumn B 3HaHUA
OpraHM3auma NNaHeTbl | XMMWYECKUA cocTaB. JInTochepa M e€é XMMUYECKUIA COCTaB. | O XMMMUYECKOM OpraHu3aLmm naaHeTbl.
3emns MwuHepanbl. Pyapl. OcagouyHble nopogbl. [lonesHble .
. Xapakmepu3osames  XMMUYECKUA  COCTAaB  Fe0I0MMYeCcKux
MCKoMaemble. Xvmunyeckui cocTaB rmgpocdepbl.

XrMunyeckuii coctaB atmocdepbl.

DemoHcTpauun. BugeodpparmeHtbl u cnangbl «CTpoeHue
3eMnn 1 eé xumn4yeckuii coctas». Konnekuma mmHepanos u

obonoyeK 3emnu.

Pasznuyames myuHepanbl U ropHble NOPoAbl, B TOM YUCAe U pyabl




ropHbix nopoa,. Konnekuusa «Pyabl meTannios».

NabopaTtopHble onbiTbl. 43. M3yyeHune rpaHuTa.

59

OxpaHa oKpyrKatoLleh
cpeabl oT
XUMHNYyeckoro
3arpA3HeHuA

NCTOYHUKM XMMUYECKOTO 3arpA3HEHUA OKpY»KatoLwen cpeabl.

FnobanbHble 3KOMOrMYECKMEe nNpobaembl YenoBeyecTBa:
NapHUKOBbIN 3QDEKT, KNCNOTHbIE 40X AMN, O30HOBbIE AbIPbI.
MexayHapogHoe COTPyAHMYEcTBO B 061acTUM  OXpaHbl
OKpyKatoLen XMMMUYECKOTO

cpeabl ot 3arpasHeHus.

«3enéHasa xmmmax».

OemoHcTpauuun. BugeodbparmeHTbl 1 cnaingbl «FnobanbHble
3KoNornyeckmne npobaembl yenoseyecTsa»

XapaKmepusoeamb UCTOYHUKUN XUMUNYECKOro 3arpA3HeHnAa
OKpY*KatoLwen cpeabl.

Onucbisame rnobanbHble 3konornyeckne npobaemol
4esIoBEYECTBa, CBA3AHHbIE C XMMUYECKUM 3arpsA3HEHNEM.

Mpednazams NyTU MUHUMM3ALLMM BO34ENCTBUA XMMUYECKOTO
3arpA3HEeHUs Ha OKPYKAIOLLYIO Cpeay.

Mpusodume nNpuUMepbl MEXAYHAPOAHOro COTPYAHMYECTBA B

obnactu OXpaHbl oxpymarou.l,eﬁ cpeabl OT  XMMMUHYECKOTO

3arpAsHeHunA

0606LweHMne 3HAHMIA N0 XMMUU 3a KYPC OCHOBHOWM WKoAbl. MoarotoBka K OCHOBHOMY rocygapcTBeHHOMY 3K3ameHy (O3) (7

u)

60 BewecTBa CTpoeHve aToma B COOTBETCTBMM C MNosoxeHuem | [lpedcmasname nHdopmaumio no Teme «lMepnoanyeckmnin 3aKoH
XMMWYECKOTO 3/1emMeHTa B Nepunoanyeckoi cucteme. n Mepuoguueckaa cuctema . N. MeHgeneesa B cBeTe Teopuu
CTPOEHUs aToMa» B BuAe TabsuL, CXeM, ONOPHOrO KOHCMEKTa, B
CTpoeHMe BelecTBa: XMMMUYECKas CBA3b M KpUCTaNIMYeckue
TOM Yncne c npumeHeHnem cpeacts UKT.
PELETKN. 3aBMCUMOCTb CBOWCTB 06pa3oBaHHbIX
3/1eMeHTamMM MpPOCTbIX BELWECTB (MeTannoB, HEMETANNOB, | BbiMosHAMb TECTOBbIE 3a4aHNA NO TEMe.
61aropogHbIX rasoB) OT MONOMEHUA 3N1EMEHTOB B
. Mpedcmasname wnHPopmaumo no Teme «Buabl XMMUYECKUX
Mepuoaunyeckon cucteme.
CBA3EM M TUNbl KPUCTA//IMYECKUX pPewwéToK. B3ammocBasb
TunonorMa HeopraHWYECKMX BELLECTB, AENEHME WX Ha | CTPOEHMA U CBOMCTB BELLECTB» B BUAE Tabauu, cxem, onopHOro
Knaccol v rpynnel. Mpeacrasutenm KOHCMNEKTa, B TOM YMcie C npumeHeHmem cpeacts UKT
61 Xumnyeckue peakumm | MpusHaKM 1 ycAoBUA NPOTEKAHNA XMMUYECKUX PeaKLMiA. Mpedcmasname wHpopmaunio no Teme «Knaccudukauma




TUNoNorMA XMMUYECKUX peakLMid No pasIMyHbIM
OCHOBAHMAM. Peakuum MoHHoOro obmeHa. OKMCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLmmn

XMMUYECKMX pPeakLuMin Mo pasinyHbiM npusHakam. CKopocTb

XMMUUYECKMX peakuui» B Buae Tabaul, CXem, OMopHOro

KOHCNEKTa, B TOM Yncne ¢ npumeHeHmnem cpeacts UKT.
BbinosnHAmMeb TecToBble 3a4aHNA NO Teme.

XapaKmepu3oeamb OKUCZINTENNbHO-BOCCTAaHOBUTEIbHbIE
peakuyunun, oKucanTelb 1 BOCCTaHOBUTE/b.

Omau4yames 3TOT TUN peakuuii oT peakunin obmeHa.

3anucslieame YPaBHEHUNA OKNC/INTE/IbHO-BOCCTAHOBUTE/IbHbIX
peaKu,Mﬁ C MOMOLLbK 3NNEKTPOHHOTO 6anaHca

62-63 | OcHosbl XMMMYEeCcKne CBOMCTBA NPOCTbIX BELLECTB. Xapakmepuzosamb obuwme, ocobeHHble M MHAMBUAYANbHbIE
HeopraHU4YecKo CBOMCTBA KWUC/IOT, OCHOBaHWI, conen B cBeTe Teopuu
XapaKTepHble XMMUYECKME CBOMCTBA CosieobpasytoLumx o
XMMUK 3NEKTPOJIMTUYECKOM ANCCOLNALLNM.
OKCUA,0B, TMAPOKCNA0B (OCHOBAHWUI, KUCNOT U aMbOTEPHbIX
rMOPOKCNA0B), conem Ap2ymeHmuposames BO3MOXKHOCTb MPOTEKAHUA XMMUYECKUX
peakumii B pacTBOPaXxX 3/1EKTPOIMTaX UCXOLA U3 YCIOBUA.
Knaccugpuyuposams HeopraHnyeckme BeLecTsa no cocTaBy U1
CBOMCTBaM.
Mpusodume NpuUMepbl NpeacTaBUTENEN KOHKPETHbIX KNAaccoB U
rpynn HeopraHMYeCKUX BELLECTB
64 MosTOpEHUE U TecTupoBaHuWe, peleHue 3a4ad U BbIMO/IHEHWE YNPaXKHEHUN | BbInoaHAMb TeCTbl N yNPaXKHEHUA, pewams 3aaquun No Teme.

o0b0bueHMe No Teme.
MoaroToBKa K
KOHTpPO/IbHOW paboTte

no teme

[Mpoeodumb OLEHKY COBCTBEHHbIX AOCTUKEHWIA B YCBOEHUN
TEMBI.

Koppekmuposamb CBOW 3HaHMA B COOTBETCTBUM C NAAHUPYEMbIM




pesy/nbTaTom

65 KoHTposibHan paboTa Ned «MTorosas no Kypcy OCHOBHOM LUKO/bI»
66 AHann3 KOHTpoibHOM paboTbl. MNoaseaeHne UTOroB roaa.
67-68 | Pe3sepBHoOe BpemA




