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Ipotoxon Ne 1 or 4 R akMT |

X 40 Ipcaceaarean HEJICOBETA Coxkonona |



AHHOTanMs K padoueii mporpaMmme

Xumus
(ToTHOE HAMMEHOBAHUE TIPOTPAMMBI)

HopmaTuBHas 0aza
NpPOrpaMMBbl:

1. ®depepanbHOrO0 TOCYAAPCTBEHHOTO CTAaHJApTa OCHOBHOTO 0OLIEr0 0Opa30BaHUs, YTBEP)KICHHOTO IMPHUKA30M
MuHOOpHaykH P® ot 17 nexadps 2010 Ne 1897,

2. Ilpukaza MunucrepcTBa o06pa3oBanus U Hayku Poccuiickoit denepanmu ot 17 nexadbps 2010 roga Ne 1897 «O6
YTBEpPXKIeHHH (heaepalbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHuUs
(c u3menenusamu ot: 29.12.2014r. Ne 1644, 31.12.2015r. Ne 1577)

3. IlpumepHast ocHOBHasi 0Opa3oBaTeibHas IPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHUs
4.IlpumepHod mporpaMMbl Kypca xumMuu s 8-11 kimaccoB oOmeoOpasoBarenbHbix yupexaeHuii» O.C.

I"abpuensua (M.: JIpoda, 2015r).

O011ee KOJIMYECTBO YACOB: 136 gacoB
YpoBeHb peaju3zanuu: ba3oBbiii
Cpok peajuzanmnu: 2 roga
ABTOP(BI) pa6oueii | ®emnep CBernana AHaTOJLEBHA
NPOrpaMMbI:
Y4yeOHO-MeTOAMYECKHI KOMILIEKT 8  KJjacca
Cocrasasommue YMK Ha3zBanue ABTOp T'ox m3gpanua H3paTeabcTBO
Y4eOHUK Xumust. 8 kiacc: yueonuk/O.C. 'abpuensH. -5- 2016 000 «IPODA»
ensa. Crepeorun. — M.: JIpoda,
2016.

Pabouast rerpans (Ha mevaTHOH
OCHOBE)

TeTpaab 1715 KOHTPOJIBHBIX PabOT

(Ha meyaTHOM OCHOBE)




Artiac

Kontypnas xapra

Apyroe

quﬁﬂo-MeTozmquKnﬁ KOMIIJIEKT 9 KJIacca
CocraBasiomue YMK HaszBanue ABTOp I'ox n3panus HN3pareancTrBo
YueOHuk Xumust. 9 kmacc: yueonuk/0.C. 2017 000 «IPODA»
["abpuensH. -5-eusm.
Crepeorurn. — M.: JIpoda,
2017.
PaGouas Terpaab (Ha
Ne4YaTHOM OCHOBE)
Terpaab 1JI KOHTPOJIbHBIX
padoT (Ha me4aTHOI 0CHOBE)
ATtiac
KourypHas kapra
JApyroe
MecTto gucumMnamnHbl B yue6HOM nnaHe
IMpeamernas Mpeamer KosimuecTBO 4acoB B He1e10
00J1aCTh
Kuaace 5 6 7 8 9

Oos3aTenbHast YacTh ((pegepaabHbIi KOMIIOHEHT)
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KOMITIOHCHT 06pa30BaTeJ’ILHOI‘0 y'{pem):[e}mﬂ)

Yacrb, popMupyeMasi y4aCTHUKAMM 00pPa30BaTeIbHbIX OTHOLIEHUN (PernOHAIbHbIA KOMIIOHEHT U

[oHsiTHE 0 XUMHYECKOM AJIEMEHTE U (opMax ero CyIleCTBOBAHHS: CBOOOJHBIX aTOMaXx,
MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenns BemecT. OTIMYKME XUMHUUECKUX PEAKLIUHA OT prusndeckux siieHuid. Poip
XUMHH B KHU3HH YeJIoBeKa. XeMopuius u XxeModoous..

Kpartkue cBenenus U3 UCTOpUM BOSHUKHOBEHHUS M pa3BuTHs xuMud. [lepuon anxummn.
Ilonstne o dunocopckom xamue. Xumuss B XVI B. Pazpurue xumuu na Pycu. Ponb
OTCUCCTBCHHBIX YYEHBIX B CTAHOBICHWHW XUMHUYECKOWM Hayku — pabotelr M. B.
JlomoHocoBa, A. M. bytneposa, [I. 1. MeHnneneega.

XuMHYecKkass CHMBOJIMKA. 3HAaKW XWMHYECKHX OJJIEMEHTOB M IPOHUCXOXKIECHUE UX
Ha3zBaHuid. Xwumudeckue Qopmynsl. Munekcsl M kodQdunueHTl. OTHOCHTENBHBIE

Hroro: 2 2
AJIMHHHCTPATUBHBIX KOHTPOJIbHBIX PadoT: 2 2
KonTpoibHbIX pador: S) 4
JlabopaTopHbIX padoT (OnbIT): 34 40
IIpakTHyeckux pador: 9 6
TemaTnyeckoe IIIAHUPOBAHUE
8 kuacc «Xumus » (68 yacoB, 2 yaca B He/leJ10)
KosmuectBo
KosmuectBo
Neo Ha3Banmue pa3agena (Temsl) Coaep:xanue y4eOHOro npeamera, Kypca 4ACOB KOHTPOJIBHBIX
padot
1. BBenenue XuMua — HayKa O BELIECTBaX, UX CBOMCTBAX U MPEBPAIICHUSX. 6




aTOMHAsi ¥ MOJIEKYyJIsipHas Macchl. PacdeT MaccoBOW MO XUMHYECKOTO AJIEMEHTa o
(hopmyre BemecTna.

[Tepuonuueckast cucrema xumudeckux snemeHtoB [[. M. MennpeneeBa, ee CTpyKTypa:
Majble W OOJIIIME TIEPUONbI, TPYIILI W MNOATPYHNbl (TJIaBHAS H TOO0OYHAs).
[leproamueckast cucreMa Kak CIPaBOYHOE MTOCOOME JUTSI TTOYIEHHUSI CBEACHUH O XHMU-
YECKUX DJIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHre OTHOCUTEIHLHON MOJICKYJISIPHONH MacChl BEIECTBA
0 ero xuMmu4deckoit opmyie. 2. Berancienne MacCoBON TOJIM XUMHUYECKOTO 3JIEMEHTa
B BEIIECTBE IO ero (hopMyIIe.

Temal.

ATOMBI XUMHYECKHX
7JIEMEHTOB

ATOMBI Kak (opMa CYIIECTBOBAaHUS XHUMHUYECKHX OdJIeMeHTOB. (CHOBHBIE
CBEIEHHs O CTPOCHHMU aTOMOB. J[oKa3aTenbcTBa CIOKHOCTU CTPOEHHS aTOMOB. OTBITHI
Pesepdopna. [nanerapHas Mozenb CTPOSHUS aTOMA.

CocTtaB aTOMHBIX fJep: NPOTOHBI W HEUTpoHbl. OTHOCHUTENbHas aTOMHas Macca.
B3anMocBA3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS AaTOMHASI Maccay.
V3meHeHne uucia NPOTOHOB B sApe aroMa — o00pa3oBaHUE HOBBIX XMMHUYECKUX
3JIEMEHTOB.

N3meHenune dncia HEHTPOHOB B sfipe aToMa — oOpa3zoBaHue n30TOmoOB. CoBpeMeHHOE
OIIpeleNICHUE MOHATH «XUMHUYECKHH 3JIeMEHT». M30TOmbl Kak pa3HOBUAHOCTU aTOMOB
OJTHOTO XMMHUYECKOT0 3JIeMEHTA.

OnexTpoHbl. CTpOSHHUE 3JIEKTPOHHBIX 000JI0UEK ATOMOB XMMHUYECKUX 3JIEMEHTOB Ne 1—
20 nepuommueckort cuctemsl JI. WM. Mengeneea. IloHsiTHE O 3aBEpLIEHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (3HEPreTHUYECKOM YPOBHE).

Ilepuonnueckass cucreMa xumudeckux snemeHToB [[. M. MennpeneeBa u CcTpoeHuUE
aTOMOB: (PM3MUYECKHI CMBICI MTOPSAKOBOTO HOMEpA 3JIEMEHTAa, HOMEpa IPYIIIbl, HOMepa

nepuoaa.
H3menenune uncna OJICKTPOHOB HAa BHCIIHEM JJICKTPOHHOM YPOBHC aTOMa XMMHYCCKOI'O
9JICMCHTA — 06pa3OBaHI/Ie MOJIOKUTCIIBHBIX W OTPHULIATCIIBHBIX HOHOB. I/IOHLI,

o0Opa3oBaHHbIE aTOMaMH METAJIOB W  HEMETaioB. [IpUYMHBI  H3MECHEHHUSI
METANIMUECKUX U HEMETAJIMUYECKUX CBOICTB B nepuojax u rpynrax.

OOpa3oBanue OuHapHbIX coeauHeHui. [TonsTre 00 nOHHO# cBs3u. CxeMbl 00pa3oBaHUs
HOHHOM CBSI3U.

B3auMojieiicTBHEe aTOMOB XMMHYECKHUX 3JCMEHTOB-HEMETAJUIOB MEXAy CO00H —
obpa3zoBaHre JABYXaTOMHBIX MOJIEKYJ TIPOCTHIX BerecTB. KoBajeHTHAs HEMONsIpHAs
XMUMHYECKas CBsI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (HOPMYITBI.

B3anMo/ieiicTBHE aTOMOB XHMHYECKHX DJIEMEHTOB-HEMETAIJIOB MEXIy co0OW —
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obpazoBaHne OWHAPHBIX COCAWHCHHH HEMETAUIOB. JJIEKTPOOTPHIATECIHLHOCTD.
IToHsiTE O KOBaJIEHTHOM MOJISIPHOM CBA3H.

B3aumojeiicTBe aTOMOB XMMHUYECKUX SJIIEMEHTOB-METAIOB MEXKIY Cco00Oi —
00pa30BaHNE METAJUTMYECKUX KPUCTAILIOB. [IOHATHE 0 METaNIMYECKON CBSI3H.
JdemoncTpanuu. Mozaenu aTOMOB XMMHUYECKUX 31eMEHTOB. Ilepuonnyeckas cucrema
xumuyeckux snemenToB J[. 1. Menneneena.

Kountpoasnasi pa6ora Nel o TeMe « ATOMBI XUMHUYECKUX 3JIEMEHTOBY

Tema 2. IIpocTbie BemecTBa

[lomokeHne MeETauIOB M HEMETANIOB B TEPHOJMYECKON CHCTEME XHMHUYECKHX
anementoB J[. . MenneneeBa. BaxHeliiie npocThie BEIIECTBA — METaJUIbL: KEJE30,
ATIOMUHHN, KaJbIMif, MarHwii, HaTpui, kanui. OOmme Qu3nuUecKkue CBOMCTBA
METaJIJIOB.

Baxneiimme npocTele BemecTBa — HEMETAJUIbl, 00pa30BaHHBIE ATOMaMHU KHCIOPOAA,
BOZOpOJa, a3oTa, cepwl, (docdopa, yriaepoaa. CHoCOOHOCTH ATOMOB XUMHUYECKHX
AIIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEHIECTB — aJUIOTPOMHs. AJIOTPOII-
Hble MoAu(pUKanu Kucaopoaa, Gpochopa u ojgoBa. Meraunieckie 1 HEMETAILTHIECKUE
CBOMCTBa MPOCTHIX BemecTB. OTHOCUTEIHHOCTH JETICHHUS MMPOCTHIX BEMIECTB HA METAJLIBI
Y HEMETAaJLIbI.

[loctrosHHas Aorampo. KomndectBo BemectBa. Momb. MomsipHast Macca. MOJSIpHBIH
o0BeM Ta3000pa3HBIX BemecTB. KpaTHble enuHUIBI KOJIMYeCTBA BEIIeCTBA —
MWUIAMOIIb W KWJIOMOJb, MWUIMMOJISIPHAST W KWIOMOJISIPHAsET Macchl BeIEeCTBa,
MULTAMOJISIPHBINA ¥ KUJIOMOJISIPHBIN 00BeMBI ra3000pa3HbIX BEIECTB.

Pacuersl ¢ ucnoip30BaHMEM MOHSATHH «KOJIMYECTBO BEIIECTBAY», «MOIISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», KIIOCTOSTHHAST ABOTaJIPO».

Pacuernnie 3amauu. 1. Brerunciienue MOJSIpHOW MaccChl BEMIECTB MO XUMHYECKUM
¢dbopmynam. 2. PacueTsl ¢ WCIONB30BAHUEM TIOHITHHA «KOJWYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay, «MOJISIPHBI 00BEM Tra30oBy, «ITOCTOSTHHAS ABOTaIpO».
Hdemoncrpanun. [lonydenue o3ona. OOpa3ubl Oenoro M ceporo ojoBa, Oenoro u
kpacHoro ochopa. Hexotopsie MeTaIlIbl B HEMETAIUTBI KOJTMYECTBOM BEIIECTBa | MOJIb.
Monenb MOJISIpHOTO 00BheMa ra3000pa3HbIX BEIIECTB.

KonTtpoannas padora Ne2 o reme: [IpocTrie BemiecTsa.

Tewma3. Coenunenus
XUMHYECKHUX IJIEMEHTOB

Crenens okucienus. OmnpesiefieHHe CTENIeHW OKUCIICHUS DJIEMEHTOB MO0 XWMHUYECKOU
¢dopmyne coenunenusi. CocraBieHre GopMysl OMHAPHBIX COCOUHEHHUH, 0O criocod
WX Ha3blBaHWA. bBHHapHBIE COEIMHEHMS: OKCHIABL, XJIOpUABI, CylnbpuABl © Ip.
CocraBnenne ux ¢opmyn. IlpencraBuresnn OKCHIOB: BOAA, YIVIEKUCIBIH Ta3 U
HeranieHasi u3BecTh.

[IpencraBuTeny JeTy4nx BOJOPOAHBIX COSIUHEHHUI: XJIOPOBOIOPO] U aMMHUAK.
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OcHOBaHUs, WX COCTaB M Ha3BaHUSA. PacTBOpHMOCThL OCHOBaHMHA B Boje. Talimia
pacTBOPUMOCTH THAPOKCUIOB M cosiel B Boje. IIpencraBuTenu 1ieinoueit: THAPOKCUIbI
HaTpus, Kaiusg U Kajblus. lloHATME O KauyecTBEHHBIX peakuusax. MHaukatopsl.
W3MmeHeHune okpacky HHIMKATOPOB B ILEIOYHOM cperie.

Kucnoter, ux cocraB m HazBanusa. Knaccudukamms kuciot. IIpemcraBuTenn KHCIOT:
CepHas, COJIsIHAsA U a30THas. MI3MeHeHne oOKkpackyu MHAWKATOPOB B KUCIOTHOM cpejie.
Conn Kak MpOU3BOAHBIE KUCIOT U OCHOBaHMH. X cocTaB M Ha3BaHudA. PacTBOpUMOCTh
coireti B Boze. [IpeacTaBuTenu coneit: Xiopua HaTpus, kapOboHaT u gocdar Karbmms.
AMopdHBIC H KPUCTAUTMIECKHIE BEIISCTBA.

MexMoneKkyIsipHble B3aUMOJEHCTBHA. THUNBI KPUCTAJUIMYECKUX pPELIETOK: HOHHasd,
aTOMHAas, MOJICKYJISIpHAS W MeTaJUIMYecKasi. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THIIOB
KPUCTAIUTMYECKUX PEIIETOK.

BemectBa MOJIEKYISAPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHUS. 3aKOH MTOCTOSHCTBA COCTaBa
JUTSL BELIECTB MOJIEKYJISIPHOTO CTPOCHHS.

Uwuctele BemiecTBa W cMecd. lIpuMephl KUAKHX, TBEPABIX W Ta3000pa3HBIX CMECEH.
CBoiicTBa YMCTBIX BeIIECTB M cMmeced. Mx cocraB. MaccoBas W oObeMHas A0ONU
KOMIIOHEHTA CMECHU. PacquH, CBs3aHHBIC C HUCITOJIB30BAHUEM ITOHATUS «O0JIA».
Pacuernpie 3amaum. 1. Pacuer MaccoBoif W OOBEMHOW JOJE€H KOMIIOHEHTOB CMECH
BEILECTB. 2. BplunciaeHne MaccoBOi JOJM BEIIECTBA B PACTBOPE MO M3BECTHOW Macce
pacTBOPEHHOTO BelIecTBA M Macce pacTBopurens. 3. DBoluncnenue wmacchbl
pacTBOpSIEMOTO BEIIECTBA K PACTBOPHUTENIS, HEOOXOAWMBIX JUIS MPHUTOTOBICHUS
OTIpENeTICHHON MAacchl pacTBOpa C W3BECTHOM MaccoBOHM Joliell pacTBOPEHHOTO
BEIIEeCTBA.

HemoncTparun. O6pa3ibl OKCHIO0B, KUCIOT, OCHOBaHUH U coyieil. Moaemnu
KPHCTA/UTHUECKUX PEIIECTOK XJIOpUIa HATpus, anmasa, okcuma yriepoaa (1V).
B3peiB cmecu Bogopoaa ¢ Bo3ayxoM. CriocoOsI pa3aeneHus cMecel. Jluctrumsmms
BOJIBI.

JlaGopaTopHble onbIThbl. 1. 3HAKOMCTBO ¢ 00pa3laMH BEILECTB Pa3HBIX KIJIACCOB. 2.
Pasznenenue cmecei.

IIpakTuyeckass paGora 1. IlpaBuna TexHuKM Oe3omacHocTH TIpu paboTe B
XAUMUYecKkoM kaOuHere. [lpuembl oOpareHus ¢ J1abopaToOpHBIM OO0OPYAOBAaHHEM U
HarpeBaTeJIbHBIMU IPHOOPaMHU.

KonTtpoasnas padota Ne 3 o teme «CoenHEHUS] XUMHUYECKHUX 3JIEMEHTOBY.

T em a4, UsmeHeHus,

IlonsaTne ABIICHUN KaK H3MeHeHHﬁ, MPOUCXOAAIINX C BEHICCTBAMMU. ﬂBJ’ICHI/IH, CBs3aHHBIC
C UBMCHCHUECM KPUCTAJUIMYICCKOI'0 CTPOCHUS BCILICCTBA IMPU IMOCTOSIHHOM €TI0 COCTAaBC, —
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npoucxoasiiue ¢ BelecrsaMu

¢usnueckue sBreHus. Pu3ndeckne SBICHHS B XUMHHW: TUCTHIUIALAS *
KpUCTAJUTH3aIMs, BBHIIAPHBaHWE W BO3TOHKA BEIIECTB, IEHTPHU(pYTHpOBaHHE.
SIBneHus, cBsI3aHHBIE C U3MEHEHNEM COCTaBa BEILECTBA, — XMMHUYECKUE PEaKIUH.
[Ipu3Haky 1 ycaoBus MPOTEKaHUS XUMUYECKUX peakiuid. [loHsTre 06 5K30- U
SHAOTEPMUYECKUX peakUsaX. Peakiiuu ropeHns. KaKk 4YacTHBIM ciaydai
9K30TEPMUYECKUX PEAKIINH, TPOTEKAIOIINX C BbIIETICHUEM CBETA.

3aKkOoH COXpaHEHHs Macchl BEUIECTB. XHMUYECKHE YPAaBHEHHs. 3HAUCHHE HWHIEKCOB U
koa¢¢urmerToB. CocTaBieHne yPaBHEHHH XUMHUYECKUX PEAKITHA.

Pacuersl moxumMudeckuM ypaBHEHHAM. PelieHue 3a/a4 Ha HAXOXKICHUE KOJINIECTBa
BEIIECTBA, MacChl MIIM 00beMa MPOAYKTa PEaKLIUH 10 KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY UCXOIHOTO BetecTBa. PacyeTsl ¢ MCIIOMB30BaHUEM TIOHATHS «HOJIS»), KOT/Ia
HCXOJIHOE BELIECTBO JAHO B BUJI€ PACTBOPA C 3aJaHHOM MacCOBOH 10JIeil paCTBOPEHHOIO
BELIECTBA WM COEPKUT OIPEIEICHHYIO JIOI0 pUMeceil.

Peakuuu paznoxenus. Peakiuu coenunenus. Karanuruueckue peakuuu. OOpaTuMbie U
HeoOpaTHMbIE PEaKITUH.

Peakumuu 3amerieHus. ONEKTPOXUMHUECKUH pAl HaNpsHDKEHUH  METauioB,  €ro
WCIIONIb30BaHUE ISl TPOTHO3MPOBAHUS BO3MOXHOCTH TPOTEKaHMS pEaKIuil Mexay
MeTaJlJIaMH B PACTBOPAMH KHUCJIOT. Peakiiuy BHITECHEHUST OJTHUX METAJIOB U3 PACTBOPOB
WX COJIeH IPYTUMU METaJJIaMH.

Peakuuu oOmena. Peakiyy HeWTpamu3aiu. Y CIOBHS NPOTCKAHUS PEaKIMii OOMEHa B
pacTBOpax J0 KOHIIA.

Tunel XuMUYeCcKNX peakiuili (10 MPU3HAKY «YHCIO M COCTaB MCXOJHBIX BEMIECTB U
MIPOJYKTOB PEaKIMI») Ha MPUMepPEe CBOICTB BOJBI. Peakiiusi pa3nokeHus — THUAPOIU3
BoAbl. Peakimu coequHEHHs — B3aUMOJIEHCTBHE BOJBI C OKCHIAMH METaUIOB U
HeMeTaiuioB. [loHATHE «THIpOKCHIBI). Peaknny 3aMernienns — B3aWMOICHCTBUE BOJIBI
C WIETOYHBIMH W IIEIOYHO3EMENbHBIMU MeTauiamMu. Peaknmm oOMeHa (Ha mpumepe
THJIPOJIN3a CyNb(UIa ATIOMUHAS 1 KapOuaa KanbIus).

Pacuernbie 3agauu. 1. BpuucieHne M0 XWMHUYECKMM YPaBHEHUSM MAacCChl WITH
KOJMYECTBA BEIIECTBA IO HM3BECTHOW MAacce WJIM KOJMYECTBY BEIIECTBA OJHOTO W3
BCTYMAIOIIMX B PEAKIMIO BEIIECTB WM MPOAYKTOB peakuuu. 2. BurumcieHne maccel
(xonmnyecTBa BellecTBa, 00beMa) MPOAYKTA PEAKIMH, €CIM W3BECTHA Macca MCXOJIHOTO
BEILIECTBA, COAEPXKAIIETO OINPEACICHHYIO NONI0 Ipumecei. 3. BrruucieHue Macchbl
(konmmuecTBa BelecTBa, 00BEMA) MPOAYKTA PEAKIIUU, €CJIM U3BECTHA Macca pacTBOpa U
MaccoBast I0JIsl paCTBOPEHHOTO BEIIECTBA.

JemoncTpamuu. [lpumepsl ¢usnyeckux sIBICHWA: a) IulaBleHue mnapaduHa; 0)
BO3FOHKAa MOJa WM OCH30WHOW KHCJOTHI, B) PacTBOPEHHE NepMaHraHaTa Kallus; T)




mud¢y3us AyMHUCTHIX BEIIECTB C TOpSIIEHd JaMIIOYKH HakanuBaHus. llpumepsr xu-
MHYECKHX SBJICHWH: a) TopeHme Maraus, Qocdopa; 0) B3aUMOACUCTBHE COJITHOMN
KHCIIOTHI C MPaMOPOM WJIM MEJIOM; B) mony4eHnue ruapokcuaa meau (11); r) pacrBopenue
MOJIyYEHHOTO THJIPOKCUJIA B KHCIIOTax; 1) B3aumojeiicTeue okcuna menu (1) ¢ ceproii
KHCIIOTOM TIpW HarpeBaHWM; €) pa3ioKeHHe MepMaHTaHaTa Kajus; )K) B3aMMOJEHUCTBUE
pa30aBICHHBIX KHCJIOT C MeTaUlaMH; 3) Pa3JIOKEHUE T[EePOKCHIA BOJIOPONA; H)
AJIEKTPOJIU3 BOJIBI.

JlabopaTopHble ombIThl. 3. CpaBHEHHE CKOPOCTH HWCIIAPEHUS BOABI W CIHUpPTa II0
WCYE3HOBEHUIO MX Karledbh Ha (uiIbTpoBaiibHON Oymare. 4. OKHCIeHHE MEIU B INIAMEHH
CIUPTOBKU WM Topeiku. 5. [ToMyTHEHHE HM3BECTKOBON BOJBI OT BBIJIBIXaEMOTO YT-
neKkncinoro raza. 6. [lomydeHue yrilekKuciaoro ra3a B3aUMOJEHCTBHEM COIBI M KHCIIOTHI.
7. 3amemnienrie Mean B pactBope xmopuaa mean (1) sxemezom.

Koutpoannasi pa6ora Ne 4 o teme: MI3MeHEeHMsI, MPOUCXOISIINE C BEIIECTBAMHU.
HpakTukym Ne 1

IIpocreiimue onepanuu ¢ BeuecTBoOM (44)

[IpakTuueckue padotsl 2. HabmoneHus 3a MI3MEHEHUSAMU, MPOUCXOSAIIUMU C TOPSIICH
CBEUOM, U UX omucaHue. 3. AHAIU3 MOYBHI U BOJGL. 4. [IpU3HAKN XUMHUYECKUX PEAKIIUA.
5. IIpuroroBieHue pacTBOpa caxapa U ONPECICHIE MaCCOBOM 10U €r0 B paCTBOPE.

T emaS. PacrBopenue. PacTBopsl.
CaoiicTBa pacTBOpPOB
3JIEKTPOJIUTOB

PactBopenne kak ¢Qusmko-xuMuueckuit mpouecc. IloHsTme o THAparax u
Kpuctajuioruaparax. PactBopumocTs. KpuBele  pacTBOPUMOCTH  Kak  MOJENb
3aBHCHMOCTH PAacTBOPMMOCTH TBEPHABIX BEIIECTB OT TemmepaTypsl. HacbleHHEIe,
HEHACBHIIICHHbIE W TIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHWE PACTBOPOB IS MPHUPOIBI U
CEJIBCKOTO XO35MCTBA.

[lonsiTHE 00 BNEKTPONUTHYECKONW IUCCOLMALMM. OJIEKTPOJIUTHl U HEIIEKTPOJUTHI.
MexaHn3M IHUCCOLMALUU IEKTPOIUTOB C PAa3IUYHBIM THIIOM XHUMH YECKOH CBS3H.
CreneHb 3JeKTPOIUTHIECKON arucconuanii. CHIbHbIE U cla0bie 3JIEKTPOIIHTHI.
OCHOBHbIE TIOJIOKEHHUS] TEOPUH EKTPOIUTHUECKOH quccoranvy. MloHHbIE ypaBHEHUS
peakiuid. YcloBHS NPOTEKAaHHUsS PeakUud OOMEHa MEXAY JIEKTPOJIUTAMM 10 KOHIA B
CBETE MOHHBIX NPE/ICTaBIECHUH.

Knaccudukanus HOHOB U BX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Jucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPHHU
JJIEKTPOJIMTHYECKON Jucconuanvi. MONEKYJIspHble M HOHHBIE YPaBHEHUS peakuui
KHucIoT. B3anmozeiicTBre KMCIOT ¢ MeTaIaMy. DJIEKTPOXUMHYECKUHN PSIIT HANTPSDKEHUH
MeTaJoB. B3anMonelcTBHE KMCIIOT C OKCHAAMU METaluioB. B3anmozeiicTBue KUCIOT ¢
OCHOBaHWSIMM — peakuus HeWTpanusauuu. B3auMonelcTBHE KHCIOT C  COJISIMU.
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Hcnonb3oBanue TaGuIUIBI PAaCTBOPUMOCTH Uil XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB
KHCIIOT.

OcHoBanus, ux kinaccupukanus. Jucconuanusi OCHOBaHWH M WX CBOWCTBA B CBETE
TEOPUH 3JIEKTPOIUTUUECKON Tucconuanuy. B3anMonelicTBue oCHOBaHUM ¢ KUCIOTaMH,
KHUCJIOTHBIMM OKCHIaMU M coyisiMH. Vcrmonb3oBaHME TaONUIBl PACTBOPUMOCTH JUIS
XapaKTepUCTUKU XHUMHUYECKHUX CBONCTB OCHOBaHMH. PaznoxeHne HepacTBOPUMBIX
OCHOBAHMM IIpH HarpeBaHUM.

Comm, nx KiaacCupUKAIys U TACCOIHAITIS Pa3TUIHBIX THIIOB coiei. CBOMCTBA coneil B
CBET€ TEOPUHU DJIEKTPOJUTUYECKOM JuccolManuu. BsauMonelcTBue cojied c
MeTaJlJIaMH, YCIIOBUS MPOTEKaHMsI 3TUX peakuuil. BzaumoneiicTsue conell ¢ KuciaoTamu,
OCHOBaHMSIMM ¥ coimsiMu. cmonmp3oBaHue — TaOiauubl — PacTBOPUMOCTH UL
XapaKTEPUCTUKU XUMHUYECKHX CBOMCTB COJICH.

O6001enune cBeeHuit 00 OKCUAax, X KIacCUPHUKAINU U XUMHUYECKUX CBOHCTBAX.
['enernyeckue paapl METAIOB U HEMETAJJIOB. ['eHeTHdeckas CBA3b MEXIy KilaccaMu
HEOPraHMYECKHUX BELICCTB.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKuUCIUTEdh U BOCCTAHOBUTEINb,
OKHCIJIEHHE U BOCCTaHOBJICHHE.

Peakimn  nmoHHOro OOMEHAa M OKHCIMTEJIBHO-BOCCTAHOBHUTENBHBIE  PEaKIHH.
CocraBneHue ypaBHEGHMH OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX DEAKUUH METOIOM
AJIEKTPOHHOTO OaaHca.

CBolicTBa MPOCTBIX BEHIECTB — METAJJIOB M HEMETAJIOB, KHUCIOT U COJIEH B CBETE
MpeacTaBiIeHUil 00 OKHCINTENEHO-BOCCTAHOBUTENIBHBIX IIPOLECCaX.

000011IeHHE U CUCTEMATU3aIUs 3HAHWI 110 KYPCY.

JdeMoHcTpanmuu. lcnbiTaHne BemecTB M WX PacTBOPOB Ha 3JIEKTPOMPOBOIHOCTE.
JIBI>KeHHE  OKpalIeHHBIX  HMOHOB B OJJIGKTPUYECKOM  MOJEe.  3aBHCHUMOCTD
3JIEKTPOIPOBOAHOCTH YKCYCHOM KHMCIIOTHI OT KOHLEHTpauru. B3anmoeicTBie UHKa C
cepoii, comstHOM KucioTod, xmopuaoM meau (Il). I'openne maramsa. B3ammopeiictBue
XJIOPHOU U CEPOBOJOPOIHOM BOJBI.

JlaGopaTopHble onbITHI. 8. Peakiinu, XxapakTepHbIe A PaCTBOPOB KHCIOT (COJISTHOM
Wim cepHoif). 9. Peakumu, xapakTepHble A1 pacTBOPOB Miesioueit (THAPOKCHAOB HATPHS
i kKanmus). 10. [lomyuenme u cBoOicTBa HEpPAaCTBOPHMOIO OCHOBAaHUS, HaIpUMED
rugpokcuna meau (I1). 11. Peakunu, xapaktepHble Al pacTBOPOB COjel (Hampumep,
s xinopuna meau (11). 12. Peaknnu, XapakTepHbie TSI OCHOBHBIX OKCHJIOB (HaIllpuMep,
JUTsL OKcrpa Kambims). 13. Peaknum, XapakTepHbIC IS KUCIOTHBIX OKCHIOB (HampuMep,
JUISL YTTIEKUCIIOTO Ta3a).

KonTpoabnasa pa6ora NeS mo teme: PactBopenue. PactBoprl. CBoiicTBa pacTBOpOB




3JIEKTPOJIUTOB.
IIpakTukym Ne 2

CBoiicTBa pacTBOPOB 3J1eKTPOJMTOB (2 u)

6. CpoiicTBa KUCJIOT, OCHOBaHHUH, OKCUIOB U coyieil. 7. PelleHne 3KCIEepUMEHTAIBHBIX
3ajad.

BeegeHue. ObLLan xapaKTepucTuKa
XMMMWYECKUX SN1EMEHTOB N XMMMNYECKNX
peakummn. MNepnoanyeckmnii 3aKoH 1
MepuoanyecKan cuctema XMMMYECKMX
anemeHToB . N. MeHgeneesa

xumudeckux deMeHToB . 1. Menaeneea. CBoMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHUH U
coJiell B CBETE TEOPHUH 3JICKTPOIMTHUUECKOW AWCCOLMALUHN U MPOLECCOB OKUCICHHUS-
BOCCTAaHOBJIEHUS. [ eHeTHUUeCKue pABl METala U HEMEeTalla.

[lonssTme o0 TmepexomHBIX dJeMeHTax. AmdorepHocTs. ['eHeTmueckuii  psn
MEPEXOIHOTO HIIEMEHTA.

IIepuonnueckuii 3aKOH U NEPUOJMUYECKAS] CUCTEMA XUMUYECKUX 3jeMeHToB J[. M.
MemnpeneeBa B CBETE YUEHHS O CTPOEHUH aTOMA.

CKOpOCTh XMMHUYECKUX peakiuil. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEaklui OT
Pa3IMYHBIX YCJIOBHI: OT MPUPOJABI PEarvpyroUINX BEIIECTB, IJIONIAAN MOBEPXHOCTH
COTPUKOCHOBEHUS,  KOHIEHTpAI[MH  pEearupylolux  BeIIeCTB, TEMIEpPaTypHl,
katanu3aTopa. Karanuzaropsr. Karanus.

JlabopaTopHubiii onbiT. 1. IlomydeHne ruApoKcHAa IMUHKA M HCCIENOBAaHHE €ro
CBOMCTB. 2. 3ameleHHe jKele3oM Meau B pactBope cyibdara memu(ll). 3.
3aBUCHUMOCTb CKOPOCTH PEAKILUH OT MPHPOJBl PEarupyrolvx BEIIECTB Ha MpHUMEpe
B3aMMOJACHUCTBUS KHUCIOT C MeTamiaMH. 4. 3aBHCHUMOCTb CKOPOCTH PEaKLIHU OT
KOHIICHTpAIlNH pearupyiolnx BeIIeCTB Ha INpUMEpe B3aMMOAEWCTBUS ITMHKA C
COJITHOM KUCIIOTOHM Pa3IMYHOI KOHIIEHTpAXH. 5. 3aBUCHMOCTh CKOPOCTH PEAKIMH OT

Hroro: 68 5
9 kuaacc «Xumusi » (68 yacos, 2 yaca B HeIeJII0)
KouuvecTBo
KosamnuecTBo
Ne HasBanmue pa3gesia (Tembl) Conep:xanue yueOHOro npeamMera, Kypca 4ACOB KOHTPOJIbHBIX
padot
1. XapakTepUCTUKA DJJIEMEHTA II0 €ro IMOJIOKEHUID B IEPUOJUYECKON CHUCTEME 6 1




TUTOMIAIA COTNPUKOCHOBEHUS] PEAarupyrolnX BemiecTB. 6. 3aBUCUMOCTb CKOPOCTH
peakuu OT TEeMIIepaTyphl PEearupylonX BEIIECTB Ha IMPHMEpPE B3aMMOICHCTBHUS
okcuga memu (Il) ¢ pacTBOopoM cepHOW KHCIOTBHI Pa3NUYHONW TeMmmeparypsl. 7.
PasznoxkeHne TeEpOKCHAA BOJOPOAa C MOMOINBI okcuaa Mapranma (1V). 8.
Oo6napy>xeHHue KaTajia3bl B MUIIEBBIX MPOAYKTax. 9. IHrnOupoBaHre B3anMOIESHCTBIS
KHCJIOT C METaJUIAMHU YPOTPOITHHOM.

KonTpoannasa paGora Nel mo Tteme «IloBTOpeHHE OCHOBHBIX BONPOCOB Kypca &
KJIacca W BBeJIeHHE B Kypc 9 kiaccay

Tema |. MeTaLibl

[TonoxeHue MeTaIOB B MEPUOAUMYECKOM CUCTEME Xxumudeckux asnemeHtos /I, U.
MenneneeBa. Merauueckass KpUCTAJUIMUECKash peEHIETKA U MeTaJUThdeckas
XuUMHUeckas cBsizb. OOIme Gpusnueckre cBoiicTBa MetauioB. CIIaBbl, X CBOHCTBA U
3HAUCHHUE. XuMHuueckue CBOICTBa METaJUIOB KaK BOCCTAHOBUTENECH.
ONEeKTPOXUMHUUCCKUM PSJl HANPsHKEHUH METAUIOB M €r0  HCIHOJIB30BaHHUE  JIS
XapaKTEPUCTUKA XUMHUYCCKUX CBOMCTB KOHKPETHBIX MeTaLIOB. CIIOCOOBI MOJTyUeHUS
METaIJIOB: THPO-, THAPO- U 3AIEeKTpoMeTamuryprus. Koppos3nus MeramioB u CrocoOb!
00pBOEI C HEH.

OO0mas XxapakTepUCTUKA IICI0YHBIX METAUIOB. MeTtaisl B mpupoae. O01ue crnoco-
0bI ux nonydenus. Ctpoenue aToMoB. lllenmodnbie MeTamuThl — MPOCTHIE BEIIECTBA, MX
¢u3rIecKre U XUMHYECKHE CBOICTBA. BakHeIIe COeqMHEHNS MEIOYHBIX METAIIOB
— OKCHJIbI, THIPOKCUIBI M COJH (XJIOPHUAbI, KapOOHATHI, CYJIb(aTbl, HUTPATHI), UX
CBOIICTBA U IPUMEHEHHE B HAPOJAHOM X03siicTBe. Kanuitabie ynoOpeHus.

OOmass xapakTepuUCTHKa 3JeMEHTOB InaBHOM noarpynmsl Il rpymmer. Ctpoenue
atomoB. [llenoyHo3eMenbHBIE METaIbl — TMPOCThIE BEIIECTBA, UX (DU3UYECKUE U
XMMHUYECKHUE CBOMCTBAa. BakHeHIIMEe COEIUHEHMS IIEIOYHO3EMEIBHBIX METalIOB —
OKCHUJBI, THUAPOKCUIBI W CONU (XJIOPUABI, KapOOHATBI, HUTPATHL, CYyIbhaThl |
¢docdater), X CBOICTBA ¥ IPUMEHEHNE B HAPOTHOM XO3SICTBE.

Anomuuauii. CrpoeHue aroma, (GHU3IMUECKHE KM XUMHUYECKHE CBOMCTBA
npocToro BemiecTBa. COeAMHEHUS ATFOMUHUAS — OKCHJI U THIPOKCU, MX aM(pOTECPHBIN
xapakrtep. Baxneitmme conu anromunans. [IpuMeHeHne aTroMUHYS U €T0 COSTMHEHU.

Keneszo. Crpoenue aroma, (GU3MYECKHEC M XMMHYCCKHUE CBOKMCTBAa IPOCTOTO
BelllecTBa. ['eHeTnueckue psjibl Fe?* u Fe*". KauecTBeHHBIE peakuuu Ha Fe?* u Fe*.
Baxneiimue conu xxene3a. 3HaueHHE KeJie3a, €ro COeAMHEHUN U CIUIaBOB B MPUPOJIE U
HapOJHOM XO35MCTBE.

JdemoncTpamuun. OOpasilbl METOYHBIX U MIETOYHO3EMENBHBIX METAII0B. OOpa3IThl
CIUIaBOB. B3auMmopeiicTBue HaTpusi, JUTUS U Kanbliug ¢ Boaod. O3HaAKOMIJICHHE C
oOpa3iamMu MPUPOIHBIX COSAVMHECHUN: a) HATpHsL; 0) KaJbIs; B) aJJFOMUHUS; T) JKeJe3a.
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O3HAKOMIICHHE C PyJaMH jKelie3a.

KauecTBeHHbIe peakuuy Ha noHb! Fe?* i Fe®*,

JladopaTopHbie onbIThL10. B3aumojeiicTBue MeTalIOB ¢ pacTBOpaMH KHUCIOT U
coneir. 11. OkpammBaHue MJIAMEHHU COJISIMU IIENOYHBIX MeTawioB. 12.IlomyueHue
THUAPOKCHIA KaIblUSA W HUcclemaoBaHue ero cBorcTB. 13. IlomydeHme rumpoxcuma
aJIOMHUHUS U UCCIENOBaHME €ro CcBOWCTB. 14. B3aumonelicTBue »kene3a C COJSHOM
kucnotoii. 15. [Momydyenue runpokcunos xenesa (1) u (111) u u3yyenne ux cBoicTs.

KonTtpoabnas padora Ne2 1o teme «MeTamibn

Mpaktukym Ne 1. CBoiicTBa MeTAa/JIOB M UX coeqnHeHHTi (3 4)

1. Ocyl1iecTBiICHHE ETTOYKH XUMUYECKHUX MPeBpalieHnii Metaios. 2. [lomyuenue u
CBOHMCTBAa COCOWHEHWUN MeTauioB. 3. PemmeHue >KCIIEPUMEHTAIBHBIX 3amad  Ha
pacro3HaBaHUeE ¥ MMOyYeHHEe COSTMHEHNI METaJIOB.

T ema 2. HemeraLibl

OO0mas xapakTepUCTHKA HEMETAJUIOB: TOJIOXKECHHE B epuoauieckoli cucreme 1. U.
MenpeneeBa, 0OCOOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTh KaK Mepa
«HEMETAIUTUIHOCTHY», PSII DIEKTPOOTPHUIATEIBHOCTH. KpucTammnyeckoe cTpoeHue
HEMETAJUIOB — MPOCTHIX BellecTB. AyutoTponus. duznueckne cBOHCTBA HEMETAIIIOB.
OTHOCHUTENBLHOCTD NOHITHH «METAJLII», «HEMCETAJII».

Bonopon. IonoxeHue B NEpUOANYECKON CUCTEME XUMUUECKUX 31eMeHTOB /1.
N. MenneneeBa. CTpoeHue atoma 1 MOJeKyJbl. PU3NUECKHe U XUMUYECKHUE CBOICTBA
BOJIOPO/Ia, €T0 MOIy4YeHUE U IPUMEHEHHE.

Bona. Bomoponnas xummueckast cBsa3b. Ou3nueckne U XUMHUYECKUE CBOMCTBA BOJIBI.
Bona B xu3HU denoBeka.

OOmas xapakrepuctuka rajoreHoB. CtpoeHue atomMoB. [IpocThie BelecTBa, HMX
¢usnyeckue W XUMUYecKne CcBoicTBAa. (OCHOBHBIE COEIMHEHUS TaJOr€HOB
(TanmoreHoBOIOPOBI W TAJIOTEHUBI), WX CBOHCTBa. KauecTBeHHass peakiisi Ha XJIO-
pun-uon. Kparkue cBesienus o xiope, opome, prope u noje. [IpuMeHeHne rajJoreHos
Y UX COEJMHEHUN B HAPOJIHOM XO34MCTBE.

Kucnopoa. CpoiicTBa, 3HaueHHE.

Cepa. Ctpoenue aToMa, alJIOTPOINHs, CBOMCTBA W MPUMEHEHHUE POMOMYECKOM Cephl.
Oxcunst cepsl (1V) u (VI), ux nonyuenue, cBorictBa U npuMeHeHne. CepoBoopoIHas
U cepHHUcTasg KUCIOTHL. CepHas KHCIOTa M €€ COJIM, UX NPUMEHEHHE B HApOJAHOM
xo3saicTe. KauecTBeHHas peakuus Ha CyiIb(ar-HoH.

Azotr. CTpoeHmMe aToMa W MOJIEKYJBbI, CBOMCTBAa MPOCTOTO BEHIECTBA. AMMHAK,
CTpOEHHE, CBOICTBa, MOJlydeHHUE M NpuMeHeHHe. Coln aMMOHHMA, UX CBOWCTBA U
npumenenue. Oxcuapl asora () m (IV). AsoTHas kucimora, ee CBOiicTBa U
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npuMeHeHue. HuTpaTsl W HUTPUTH, MpoOiieMa WX COAEPKAaHUS B CEIBbCKOXO-
3STICTBEHHOM MPOAYKIMHA. A3OTHBIE YIOOpEHUSI.

®oc¢op. Crpoenne atoma, aJuIOTPOIHsI, CBOMCTBA OeJ0ro M KpacHoro ¢ocdopa,
ux mnpumenenue. OcHOBHbIE coenuHeHUs: okcun (ocdopa (V), opro-dochopHas
kucnora u pocdarsl. DocopHbie yA0OpEHUSI.

Yraepon. CrpoeHue  aroMa, aIOTPOIHUS, CBOWCTBA  AIJIOTPOIHBIX
Momudukanuii, npumenenue. Oxcuasl yraepoma (II) m (IV), umx cBoiictBa n
npuMeHeHue. KadgecTBeHHas peakiius Ha yriieKAcibli ra3. KapOoHaTsl: KambIuT, COMa,
MoTall, WX 3HaUYe€HHE B MPHUPOJAE M KM3HHM dejoBeka. KadecTBeHHas peakmus Ha
KapOOHAT-MOH.

Kpemuaui#i. CrpoeHme aTroma, KpHUCTAUIMYECKUH KPEMHHUH, €ro CBOWCTBA H
npumenenue. Oxkcun kpemuus (IV), ero mpupomsbsie pasHoBHIHOCTH. CHIIMKATEHI.
3HaueHHe COeIWHEHHN KpeMHHUs B JKUBOM U HexuBoil mnpupoxe. llonstue o
CUJIMKATHOHN MPOMBIIIIJICHHOCTH.

JdemoncTrpanuu. IlonyuyeHue BoAOpoJda B3aUMOACHCTBHEM COJISIHOM KHUCIOTHI U
LUHKA, Kbl C BOJOH, OKCHJIa MEAH ¢ BOJOpooM. VccienoBanre MoBEpXHOCTHOTO
HaTSOKEHHs BOJIBL. M3roToBNIEeHNE TUIICOBOTO oTneyarka. O3HaKOMIIEHHE C KOJUIEKIUEH
OBITOBBIX (WUIBTPOB. O3HAKOMIIEHHE C COCTABOM MHHEPANbHOW BOIBL. OOpasIisl
TaJIOTEHOB — IIPOCTHIX BElIeCcTB. BrITeCHEHNE XJIOpoM OpoMa MM MOoJa U3 PaCTBOPOB
UX COJEN.

l'operne cepsl Ha BO3myXe U B KUCIIOPOJIE.

B3aunMozeiicTBuE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTBHI € Menpl0. lopeHue
¢dochopa Ha BO3ayXE U B KUCIIOPOJIC.

[Tormomenne yriemM pacTBOPEHHBIX BELIECTB MU Ta30B. ['opeHue yriis B KHCIOPO/IE.
[lepexon xapOoHaToB B rHapokapboHaTel. O3HaKOMIIEHHE C MPUPOJHBIMY CHIIMKATA-
M. O3HAKOMIIEHHE C TIPOAYKITUEH CHIMKATHON MPOMBIIIIIECHHOCTH.

JlabopaTopubie onbIThl.16. Ilomyuenue w© pacmo3HaBaHue Boaopoja. 17.
PactBopeHune mepmaHraHara Kaivs WM MEIHOTO Kymopoca B Boje. 18. ['mmpararus
obe3oxenHoro cymnbdara meau (I1). 19. KauectBennas peakuus Ha xjopua-uoH. 20.
[Monyuenne u pacmosHaBanue kuciopona. 21. CBoiicTBa pa30aBJICHHOW CEPHOM
kucnotThl. 22. M3ydenue cBoicTB aMMuaka. 23. Pacno3HaBaHue coseil ammoHus 24.
CpolicTBa pa3z0aBieHHON a30THOW KuCIOTHL 25. Pacno3naBanme ¢docdaron. 26.
ITonydyenue yroiapHOM KHCIOTHI M M3ydeHHE e¢ CBOHCTB. 27. IlomydeHne KpeMHEBOM
KHUCJIOTHI U U3YUEHHE €€ CBOMCTB.

Koutpoabnas paGora Ne3 no teme «Hemeramnb»
IpakTukym Ne 2CBoiicTBa HEMETAJVIOB M MX cOeiMHeHnii(3 u)




4. Pemenne SKCIIEpUMEHTANBHBIX 3amad mo Teme «lloarpymma kuciopomay». 5.
Pemenne skcnepruMeHTANbHBIX 331a4 1o TeMe «lloarpymmer a3ora u yrieponma». 6.
[Tonyuenue, coOnpanue 1 pacro3HaBaHHE T'a30B.

T e m a 3. Opranunyeckue
coeIMHEeHUs

BemectBa opraHuyeckue W HEOPraHWYECKHE, OTHOCUTEIBHOCTh TOHSITHS
«opraHudeckue BemiecTBa». [IpuwduHBI MHOT000pa3us OPraHWYECKHX COCTUHEHHU.
XHUMHYECKOE CTPOECHUE OPraHUUYECKUX COETUHEHMH. MoNeKylspHbIe U CTPYKTYpHBIE
(bopMyIIbI OPraHUYECKUX BEILECTB.

MeraH u »TaH: CTpoeHue MoJeKyld. ['opeHne MeraHa u 3TaHa. [leruapupoBaHue
staHa. [I[pumeHeHne MeTaHa.

XUMHUYECKOE CTPOEHUE MOJIEKYJIbl 3TWieHa. JIBoiiHas cCBs3b. B3amMojaerncTBue
3TWIIEHA ¢ BOAOW. Peakiinu nonumepusanuu 3tuseHa. [[oJu3TUIIeH 1 ero 3HayeHue.

[TonsiTue O MpeneabHbIX OIHOATOMHBIX CIIUPTaX Ha MPHUMEpPax METAHO]A U ATaHOJA.
TpexaToMHBIN CIUPT — TIIUMLEPHH.

[NonsTHe 00 anpaerngax Ha MpUMepe YKCYCHOTO anbaeruga. OKucieHue anbaeruia B
KHUCIIOTY.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHI HA MIPUMEPE YKCYCHOW KUCIIOTHI.
Ee cpoiictBa u mpumenenue. CreaprHOBas KHCIOTa KaK MPEACTABUTENb KUPHBIX
KapOOHOBBIX KHCIIOT.

Peakumu sTepudukanum u moHITHE O CIOKHBIX 3pupax. XKupsl Kak CIIOKHBIE dDUPHI
TJIMIIEPUHA U JKUPHBIX KHCIIOT.

[Monsitue 00 aMMHOKHMCIIOTaX. Peakiuu moJiMKoHACHCAIMU. benku, ux cTpoeHue u
OMOJIOTHYeCcKast POJib.

[Tonstue 06 yrneBonax. I'moko3a, ee cBoiicTBa U 3HaueHue. Kpaxman u nesnosno3a
(B cpaBHEHUM), HX OHOJIOTUYECKAS POIIb.

JdemoncTpanuu. Mojgenn MoOJIEKyl MeTaHa M JAPYTHX  YIJIEBOJOPOJIOB.
BzaumopeiictBue 3TmieHa ¢ OpOMHON BOAOW M pPacTBOPOM II€pMaHTaHATa KawHsl.
OO6pa3siiel 3TaHoa U TiuiepuHa. KadecTBeHHas peakiyus Ha MHOTOAQTOMHBIE CITUPTEHIL.
[lomyuenune ykcycHo-3THIOBOTO 3¢upa. ['opeHne OenkoB (UIEPCTH WIA NTHIBUX
niepbeB). LIBeTHBIE peakiuy OENKoB.

JlaGopaTopHble ONbITHI.

28. CaoiicTBa riumiepuHa. 29, BzanmoseiicTBre rimoko3sl ¢ ruapokcuaom meau (11)
0e3 HarpeBaHus u pu HarpeBanuu. 30. B3aumopelicTBre kpaxmana ¢ H0IoM.
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T em a 4. O0001I€eHNEe 3HAHUHA IO

®Ou3nUecKuil CMBICT MOPAAKOBOTO HOMCpPA 3JICMCHTA B HepHO}:[PI‘-IeCKOﬁ CHUCTEMC




XHMHH 32 KypC OCHOBHOM IIKOJIbI

xuMudeckux diemenToB JI. M. MeHneneeBa, HOMEpOB TepuoAa W TPYIIIBL. 3a-
KOHOMEPHOCTH W3MEHEHHS CBOICTB 3JIEMEHTOB M HMX COEAWHEHWH B TNEpHOJAX H
rpynmax B CBETE NPEJCTABICHUN O CTPOSHHUM AaTOMOB »JJICMEHTOB. 3HAYCHUE
MEPUOJMUECKOTO 3aKOHA.

Tumbl XMMHUYECKHX CBS3€M M TUIBl KPHUCTAJUIMYECKUX PEIIETOK. B3aumocBs3b
CTPOCHUSI U CBOVMCTB BEIICCTB.

Knaccudukanums XuMHUYECKUX PEAKIUi M0 Pa3IMYHBIM MPU3HAKAM (YUCIIO M COCTaB
pearupyronmx W OOpa3yIOIMXCS BEIIECTB; TEIUIOBOW 3G ()EKT; HCIOIB30BaHIE
KaTajau3aTopa; HalpaBlieHHe; N3MEHEHNE CTETIEHE OKHUCICHHUS aTOMOB).

[IpocTeie W ciOXHBIE BemlecTBa. MeTaulbl U HeMeTaulbl. |'eHeTHYecKue psbl
MeTajula, HeMeTauia U mepexomaHoro Meramia. Okcuabl (OCHOBHBIC, aM(OTEpHBIE U
KHCIIOTHBIC), THAPOKCHUIBI (OCHOBaHUS, aM()OTepHBIC TUAPOKCHABI M KUCIOTHI) U COJIH:
coctaB, Kimaccuukanusi W OOIIME XWMHUYECKHE CBOWCTBA B CBETE TEOPHUH
ANEKTPOIUTHUECKON TUCCONMAIMM W TPEACTABICHUH O MpOIeccax OKUCICHHUS-
BOCCTaHOBJICHUSI.

KounrpoJsbnasi pabora Ned4 mo XvuMuu 3a KypC OCHOBHOM IIKOJIBI

Hroro:
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