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1. Ilnanupyemblie pe3yjbTaThl OCBOCHUS Y4eOHOro mpeamera
JInuHOCTHBIE pe3y/IbTaThl 0CBOCHUS Y4eOHOI0 IpeIMeTa 0TPaKaloT:

1) BocmHMTaHME POCCHUICKON TPaXKTAHCKON HICHTUYHOCTU: NATPUOTU3MA,
yBaxkeHHs K OTe4yecTBy, MPOIUIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;
OCO3HAHHE CBOEM ITHUYECKOW MPHUHAJIEKHOCTH, 3HAHUE HCTOPHUH, SI3bIKA, KYJIBTYpbI
CBOEr0 Hapoda, CBOEro Kpas, OCHOB KyJIbTYPHOTO Hacieaus HaponoB Poccuu u
YEJIOBEYECTBA; YCBOCHHME T'yMAaHHCTHYECKHMX, JIEMOKPATHYECKUX U TPAJAUIMOHHBIX
[IEHHOCTe MHOTIOHAlIMOHAJIBHOTO POCCUHCKOro OOIIEeCTBa; BOCIUTAHHWE YYBCTBA
OTBETCTBEHHOCTH U Joiara nepen Poaunoi;

2) dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH WU
CIIOCOOHOCTH yYallMXCSl K CAMOPAa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAILIMU
K OOy4YeHHI0O M TO3HAHHUIO, OCO3HAHHOMY BBIOOPY W TIOCTPOCHHIO JajibHEWIen
UHANBUAYAITBHON TpaeKTopuu oOpa3oBaHus Ha 0a3e OPMEHTUPOBKU B MUpE Mpodeccuit
U [po(ecCHOHANBHBIX MPEANOYTEHUN, C YYETOM YCTOHYMBBIX IO3HABATEJIbHBIX
MHTEPECOB, a TaKXXE€ Ha OCHOBE (POPMHUPOBAHUS YBAXKHUTEJIBHOTO OTHOIIEHHUS K TPYAY,
pa3BUTHUSA OIBITA YYACTHUs B COLMATIBHO 3HAYMMOM TPYIE;

3) ¢opMmupoBaHHME  IIEJIOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOILIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAaKTUKH, YYUTHIBAIOIIETO
colManbHOE, KYyJIbTYpHOE, 3bIKOBOE, TyXOBHOE MHOT000Opa3ne COBPEMEHHOTO MUPA;

4) (GopMUpOBaHHE OCO3HAHHOTO, YBKHUTCIBHOTO U JTOOPOKEIATEIHHOTO
OTHOILIEHHsI K JPYrOMYy Y€JOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO, KYyJIbTYpE, S3BIKY,
BEpe, TPAKIAHCKOW IO3MIMHU, K UCTOPUH, KYJIBTYyPE, PEIUTUH, TPAAULMUAM, S3BIKAM,
LIEHHOCTSAIM HapojoB Poccuu M HapomoB MHpa; TOTOBHOCTH M CIHOCOOHOCTH BECTH
JUAJIOr ¢ IPYTMMH JIIOJAbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAHUS;

5) ocBoeHWE CONMAIBHBIX HOPM, TPaBWI TOBEIEHUs, poied u (opm
COLIMAJIBHOM JKM3HU B TPYNNAaX M COOOIIECTBAaX, BKIIOYAs B3POCIbIE U COLMAJIBHBIE
COOOIECTBA; yYacTHE B IIKOJIHHOM CAaMOYMpPAaBICHHMM M OOIIECTBEHHOM XKH3HU B
npeenax BO3PACTHBIX KOMIETEHLIHMM C YYETOM PETHOHAIBHBIX, 3THOKYJIBTYPHBIX,

COIIMAIBHBIX U DKOHOMHUYECKHUX OCOOEHHOCTEH;



6) pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETCHTHOCTH B PEIICHUH MOPAJIbHBIX
npoOJjieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, POPMHUPOBAHHE HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOTO TMOBEJCHUSA, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHBIM IMOCTYIIKaM;

7) dopmHupoBaHWE KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIICHUU U
COTPYIHHUYECTBE CO CBEPCTHHKAaMHU, JAETbMH CTApUIEr0 W MIIAJIIEro BO3pacTa,
B3pOCJIBIMU B Ipoliecce 00pa3oBaTeNbHOM, OOUIECTBEHHO TOJIE3HOW, Y4YeOHO-
UCCIIeI0BAaTENbCKOM, TBOPUECKOM U IPYTUX BUJOB JIESITEILHOCTH;

8) ¢dopMupoBaHHE IICHHOCTH 3J0pOBOI0 K 0€30MacHOro o0pas3a JKHU3HH;
YCBOCHHME TMpPaBUJl MHAMBUAYAJBHOTO M KOJUIEKTMBHOIO OE€30MacHOr0 MOBEACHUS B
Ype3BBIYAWHBIX CUTYalUsSIX, YTrPOXKAIOUIUX J>KU3HU W 3J0POBBIO JIIOJICH, TpaBHII
MOBE/ICHHS Ha TPAHCTIOPTE U HA JI0POrax;

9) ¢dopMupoBaHHEe OCHOB 3KOJOTMUYECKOW KYyJIbTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIIJICHUS, Pa3BUTUE OIBITA IKOJIOTHUUECKH
OPUEHTUPOBAHHOW pe(dIESKCUBHOOLEHOYHOM M MPAKTHUYECKOW JEATEeTbHOCTH B
KU3HEHHBIX CUTYaIUsX;

10) oco3HaHMEe 3HAYCHUS CEMbU B JKU3HU YEIIOBEKAa M OOIICCTBA, MPUHITHE
[IEHHOCTHU CEMEIHOM KU3HU, YBAKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOEH
CEMBH;

11) pa3BUTHE SCTETUYECKOrO CO3HAHUSA dYepe3 OCBOCHHE XYIO0XKECTBEHHOTO
Hacleausa HaponoB Poccum M MHpa, TBOPYECKOW JAESATEIBHOCTH 3CTETHYECKOTO
XapakTepa.

MeTanpeaMeTHbIe pe3yJbTAThI OCBOCHUS Y4e0OHOI0 MpeIMeTa OTPAKAIOT:

1) yMeHue CcaMOCTOSATEIBHO ONPEACIATH IEH CBOSTO OOy4YCHHS, CTaBUTh U
dbopmynupoBaTh sl ceOs HOBBIC 337aud B y4eOe M MO3HABATEIBHOU NEATEIHLHOCTH,
pa3BUBAaTh MOTUBbI M1 HUHTEPECHI CBOEH MO3HABATEIBHOM €S TEIbHOCTH;

2) yMEHHE CaMOCTOSITCIIbHO ITUIAHUPOBATH IyTH JOCTIIKEHHS IeJIeld, B TOM
yucjie ajJbTepPHATUBHBIC, OCO3HAHHO BbHIOMpaTh Haubosnee 3S(PPEKTUBHBIE CIOCOOBI

peUICHUA y‘-IC6HBIX H ITO3HAaBAaTCJIbHBIX 3a4a4,



3) yMEHHE COOTHOCUTh CBOM JCWUCTBUS C IUIAHHUPYEMBIMU pe3yJIbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH JAEATEIBHOCTH B MPOLECCE NOCTHUKEHUS PE3YIbTaTa,
ONpeeNsITh CHOCOObl NEHCTBUM B paMKax MPEIJIOKEHHBIX YCIOBHM M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIOIIEUCA CUTYaLIUEH;

4) yMeHHE OlEHHBATh MPABHJIBHOCTh BBIMOJHEHUS y4eOHOW 3ajavwu,
COOCTBEHHbBIE BO3MOXXHOCTH €€ PELICHUS;

5) BIaJicHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, TPUHSTHS PCIICHUNA |
OCYIIECTBJICHHS] OCO3HAHHOI'O BbIOOpA B yueOHOM U MO3HABATEIBHON ACSTEIIBHOCTH;

6) yMeHue OmIpeneNaTh TMOHSATHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIHUBATH
aHaJOTUH, KJIAacCU(UIMPOBATH, CAMOCTOSTENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIaccupuKalm, yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyXJeHue, yMo3akioueHne (MHAYKTUBHOE, TEAYKTUBHOE W TI0 aHAJIOTUH) U JIeNlaTh
BBIBO/IbI;

7) yMeHHE CO3[1aBaTh, NMPHUMEHATh W TPeOoOPa30BHIBATH 3HAKA M CHUMBOJIBI,
MOJIENTU ¥ CXEMBI JJI pelieHus] y4eOHbIX U TTO3HABATEIbHBIX 33]1a4;

8) cMBICIIOBOE UTEHHE;

9) yMeHHME OpraHu30BBIBATH Y4eOHOE COTPYIHHYECTBO U COBMECTHYIO
JESTEIBHOCTh C YUWUTEIEM U CBEPCTHHKAMU; padOTaTh WHAMBUAYATBbHO U B TPYIIIE:
HaXOAUTh OOIIee PEeIIeHUE U pa3peniaTh KOH(MIUKTH HA OCHOBE COTJIACOBAHUS TO3UIINI
U y4eTa MHTepecoB; (popMyIupoBaTh, apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE;

10) ymeHHe OCO3HAHHO HCIIOJNIB30BaTh PEYEBHIE CPEICTBA B COOTBETCTBUU C
3a/laueil KOMMYHUKAIMU [JIs BBIPAXKEHUSI CBOMX YYBCTB, MbICIEW M TOTPEeOHOCTEH;
IJIAHUPOBAHUSI U PETYJSLMU CBOEU JEATEIBHOCTH; BJIAJCHHUE YCTHOM M NMHCBMEHHOU
PEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO;

11) ¢opmupoBaHHe ¥ Pa3BUTHE KOMIICTCHTHOCTH B OOJACTH HCIIOJIH30BAHWSI
nH()OPMAITMOHHOKOMMYHHUKAITMOHHBIX TexHonorui (manee WMKT - kommereHmmwm);
pPa3BUTHE MOTHBALMMU K OBJIAJCHUIO KYJIbTYPOM aKTUBHOTO MOJIb30BaHUs CIOBApPSMHU U

APYTUMHU IIOMCKOBBIMH CUCTCMAMM,



12) ¢hopmupoBaHUE ¥ Pa3BUTHE FIKOJOTUIESCKOTO MBIIIJICHUS, YMEHHE
MPUMEHSTH €ro B I03HABATEIbHON, KOMMYHUKATUBHOM, COLIUATIBHON MPAKTUKE U
npogecCuoHaIbHON OpUEHTAIUH.

IIpeameTHble pe3yJibTaThl H3yYeHUS] XUMUM OTPAXKAIOT:

1) popmupoBaHUE MEpBOHAYATBHBIX CUCTEMATH3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPALICHUSAX U MPAKTUUYECKOM NPUMEHEHHUH; OBJIaJICHUE MTOHATUHHBIM
annapaToM U CUMBOJIMYECKUM SI3bIKOM XHMUMU;

2) Oco3HaHHWE OOBCKTHMBHON 3HAYMMOCTH OCHOB XHUMHUECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUECKUX MPEBPAIICHUI HEOPraHMYEeCKUuX
U OpraHMYECKUX BEIIECTB KaK OCHOBbI MHOTHUX SIBJICHHI >XKMBOW M HEKUBOW MPHUPOJIBI;
yriayOseHue NpecTaBlIeHui 0 MaTepruaIbHOM €AMHCTBE MUDA;

3) oBlaJiecHUe  OCHOBAaMHM  XMMHYECKOH  TPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAIM3UPOBATH U OOBEKTUBHO OLIEHUBAThH KU3HEHHBIE CUTYallMH, CBI3aHHBIE C XUMHUEH,
HaBbIKaMU 0€30MacHOr0 OOpallleHHs C BEIIeCTBAMHM, UCIIONb3YEMbIMH B MOBCEIHEBHOM
KU3HU; YMEHUEM aHAJIM3UpOBaTh U IUIAHUPOBATh HJKOJOTMYECKH Oe30IacHoe
MOBE/ICHHE B LIEJIIX COXPAHEHUS 3/I0POBbS U OKPYKAIOIIEH CPEbL;

4) hbopMupoBaHHE  YMEHUH  yCTaHABIMBATh  CBSI3U  MEXKIY  PEaJbHO
HAO0JIIOIaeMbIMA ~ XMMUYECKUMU  SBICHUSIMH W TPOLECCAMU, MPOUCXOJAIIMMU B
MHUKPOMUPE, OOBSICHATH IPUUYUHBI MHOI000pa3us BEIECTB, 3aBUCUMOCTb UX CBOWCTB OT
COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOICTB;

5) mproOpeTeHre OIbITa HCHONB30BAHHUS PA3JUYHBIX METOAOB H3YYCHUS
BEIIECTB: HAONIOACHHUA 3a UX IMPEBpPAlICHUSIMH TpU TPOBEIECHUU HECIOXKHBIX
XUMHUYECKUX JKCIEPUMEHTOB C HCIOJIb30BAaHUEM J1aOOpAaTOPHOrO OOOPYJOBaHUS U
puoOpoOB;

6) popmupoBanue mpeacTaBICHUI O 3HAYCHUU XUMUYECKOH HAYKH B PEIICHUH
COBPEMEHHBIX IKOJIOTUYECKUX npobiiem, B TOM qucie B
NpPEJOTBPAIIEHUN TEXHOT€HHBIX U 3KOJOTUYECKUX KaTacTpod.



2. Conep:xanue y4eOHOI0 nmpeamera

8 KJIACC

Beenenue

XUMHS KaK 4aCThb €CTECTBO3HAHUS. XUMMS - HAYKa O BEIIECTBAX, UX CBOMCTBAX U
MPEBPAILICHUSAX.

HaGmonenue, onucanue, u3MepeHue, IKCIIEPUMEHT, MojieaupoBanue. [lonstue o
XUMHUYECKOM aHaJIN3€ U CHHTE3E.

[TonsiTHE O XMMHYECKOM 3JIeMEHTe U (opMax €ro CyIIeCTBOBAHMS: CBOOOJIHBIX
aToOMax, MPOCTHIX U CI0XXHBIX BEIIECTBAX. SI3bIK XUMUH.

[IpeBpamenust BemecTB. OTIWYME XUMHUYECKUX PpEAKIUA OT (HUINUECKUX
sSBJICHUN. Posib XMMUM B KU3HU 4YeyoBeKa. YeJIOBEK B MUPE BEIIECTB, MAaTEPUAIIOB U
XUMHUYECKUX PEAKIIHI.

Xumusi 1 370poBbe. JlekapcTBeHHBIE mpenapaThl. [IpoOnemsbl, CBA3aHHBIE C UX
npuMeHeHrueM. Xemouiuga u xeMohoous. XUMHUECKOe 3arpsi3HEHHE OKpY Karolleu
cpeasl U ero mocnenactBus. IIpoGiaemMbl 6€30MacHOTO HCMOJB30BaHUS BEIIECTB U
XUMHUYECKMX pEakUMii B TIOBCEAHEBHOM Ku3HU. TOKCHMYECKHE, TOpHYMe U
B3PBIBOONIACHBIC BEIIECTBA. BhITOBas XMMUYECKasi TpaMOTHOCTb.

KpaTtkue cBeaeHusi M3 UCTOPUM BO3HUKHOBEHUS W pa3BUTUS Xumuu. llepuon
anxumuu. [lonstue o puinocopckom kamue. Xumusi B XVI B. Pa3Butue xumuu Ha Pycu.
Ponbp oTeuecTBEHHBIX YUEHBIX B CTAaHOBJICHWH XHUMHUYECKOM Hayku - paboTel M. B.
Jlomonocosa, A. M. bytneposa,/l. 1. Menaeneena.

XuMu4yecKkas CUMBOJIMKA. 3HAKM XMMHYECKUX AJIEMEHTOB U MPOUCXOXKICHUE UX
Ha3BaHuU. Xumudeckue ¢Gopmynabl. NHaekcel w1 koddduimeHTsl. OTHOCUTEIBHBIC
aTOMHAas U MOJIEKYJsipHasi MacChl. ATOMHasl €QuHUIlA Macchl. PacueT maccoBoil ou
XUMHUYECKOT0 3JIeMEeHTa 10 (opMyJie BEIIeCTBA.

[lepuonuueckass cucrema xumudeckux »diemeHToB J[. . MeHneneeBa, ee
CTPYKTypa: Majible U OOJIBIIINE TIEPUOJIbI, TPYIIBI U MOATPYIIHI (TJIaBHASI U TOOOYHAs).
Ilepuoguyeckass cucTteMa Kak CIpaBOYHOE IOCOOWME Jisg TONYYEHHUs CBEACHUH O
XUMHUYECKHUX SJIEMECHTAX.

TEMA 1. AToMBbI XUMHY€CKHX 3JIECMEHTOB

ATOMBI Kak ¢opMa CyIIEeCTBOBAHHUS XHUMHYCCKHX 3JeMEHTOB. (OCHOBHBIC
CBEJICHUS O CTPOCHHMHU aTOMOB. J[oKazaTeabCTBa CI0KHOCTH CTPOCHHUS aTOMOB. OMBITHI
Pezepdopna. [lnanerapHast MoielIb CTPOSHUS aTOMA.

CocTaB aTOMHBIX sIAEP: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca.
B3auMocCBsI3b TOHATHI «ITPOTOHY», KHEUTPOH», KOTHOCUTEJIbHASI ATOMHASI Maccay.

N3MeHenne uuncia MpOTOHOB B sApe aToMa - 0Opa30BaHUE HOBBIX XUMHYECKHX
aneMeHTOB. M3MeHeHHne dYuciaa HEUTPOHOB B sJpe aromMa - oOpa3oBaHHME H30TOIOB.
CoBpeMEHHOE OINpeNe/ICHUE TOHATHS «XUMHUYECKHUUA »dieMeHT». M3oTombl Kak
Pa3HOBUHOCTH AaTOMOB OJJHOI'O XMMHYECKOI'0 JIEMEHTA.

OnexTpoHbl. CTpOeHHE IEKTPOHHBIX 000I0YEK aTOMOB XUMHYECKHUX JIEMEHTOB
No 1—20 nmepuoguueckoit cuctemsl J[. . Menneneesa. [londatue o 3aBeplIieHHOM U
HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (SHEPTeTHYECKOM yYPOBHE).

[Tepunoauueckas cuctema XuMH4eCcKux djieMeHToB J[. Y. MeHaeneeBa u ctpoeHue
aTOMOB: (PU3WUYECKUM CMBICT TTOPSIKOBOTO HOMEpPA 3JIeMEHTa, HOMEpa I'PYIbl, HOMEpa
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nepuoja. M3MeHeHne uucna 3JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aroma
XUMHUYECKOTO0 3JIEMEHTa - 00pa30BaHME TMOJIOKUTEIbHBIX U OTPUILIATEIIBHBIX HOHOB.
Nonbl, oOpa3oBaHHbIE aTOMaMH METAJIOB U HeMeTausaoB. [IpuuuHBI H3MEHEHUSs
METAJUIMYECKUX U HEMETAUNIMYECKUX CBOKMCTB B IEPUOAAX U TPYIINax.

O6pazoBanne OuHapHbIX coenuHeHUU. [lonsTue 00 wWOHHON CBsA3U. CxeMbl
o0pa3oBaHUsl HOHHOW CBSI3H.

B3anmoselicTBue aTOMOB XMMHUYECKHUX AJIEMEHTOB-HEMETAIOB MEXAY COO0M —
oOpa3oBaHuE JIBYXaTOMHBIX MOJIEKYJ MPOCTBhIX BemlecTB. KoBalleHTHas HemoJspHas
XHMHUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE ()OPMYJIBI.

B3aumopeilicTBue aTOMOB XHUMHUYECKHX DJEMEHTOB-HEMETAIIIOB MEXIy COo00it
oOpa3oBaHue OWHAPHBIX COCIUHEHUN HEMETAJIOB.  OJIEKTPOOTPHUIATEIBLHOCTb.
[ToHsiTHE O KOBAJICHTHOW MOJIIPHOU CBSI3H.

B3aumogelicTBue aTOMOB XUMUUYECKUX DSJIEMEHTOB-METAIIJIOB MEXIYy COOOH -
o0pa3oBaHHE METATUYECKUX KPUCTALIOB. [IoHATHE O METAIITUYECKOU CBSI3H.

TEMA 2. IIpocTbie BelecTBa

[TonoxeHue MeETa/iOB U HEMETAIJIOB B MEPUOAUYECKON CUCTEME XMMHYECKUX
anemeHnToB JI. . MenaeneeBa. BaxHenmne mpoCThie BEIIECTBA - METAJUIBL: KEJIE30,
QTIOMUHHM, KaJdbllUi, MarHuii, Hatpuii, kaaui. OOmMe ¢U3NIECKUe CBOMCTBA
METaJIJIOB.

Baxneiiimue mpocThle BellecTBa - HEMETaIbl, OOpa30BaHHBIE aTOMaMH
KHUCIIOpPOJIa, BOJOpOJa, aszora, cepwl, (ocdopa, yriaepoma. CrocoOHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPOTIHSI.
AmnotrponiHble Moaudukanuu Kuciopoaa, dochopa um onoBa. MeTtaimueckue Hu
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTEIBHOCTH JEJICHUS MPOCTHIX
BEIICCTB Ha METAJIbl M1 HEMETAJLIIBI.

IToctosinnas ABoraapo. KommuectBo BemectBa. Monb. MomsipHas Macca.
MonspHbiii 00beM Ta3000pa3HbIX BellecTB. KpaTHple eIMHUIBI KOJUYECTBA BEIIECTBA -
MWIJIMMOJIb W KWIOMOJIb, MWUIUMOJISIDHAS U KWJIOMOJIApHAasE MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJIIPHBIN 00beMBbI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ HCHONB30BaHHMEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJIIPHBIA 00BEM T'a30BY, «IIOCTOSTHHAS ABOTaIPOY.

TEMA 3. CoenuHeHHsI XUMHYECKHX DJI€MEHTOB

Crenenp okuciaeHus. OmnpefeneHue CTENEHU OKUCICHUS JJIEMEHTOB IO
xuMudecko ¢dopmyne coenunenus. CocrtaBiaeHue (HoOpMya OWHAPHBIX COCIUHEHUMH,
001Iuii crroco0 MX HAa3LIBAHMUSL.

bunapHBIC COCTMHEHUS: OKCHIBI, XJIOPUABI, Cyabuasl u ap. CocraBlieHHE UX
dopmyn. IlpencraBuTenn OKCHUIOB: BOJA, YIVICKHUCIBIM Ta3 W HETAIICHAs HW3BECTb.
[IpencraBurtenu aeTy4nXx BOJOPOAHBIX COCTUHEHUN: XJIOPOBOJOPO] U AMMHUAK.

OcHoBaHUs, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUY B Boje. Tabmuia
PacTBOPUMOCTH THAPOKCUAOB U cosiel B Boje. [IpeacraBurenu menoyen: THAPOKCUIBI
HaTpusA, Kanus W Kaublus. [IoHSTHE O KayeCTBEHHBIX peakuusx. HHIUKaTOpHI.
HN3meHeHune okpacky MHIUKATOPOB B IIECJIIOYHOM CpeETIE.



Kucnotel, ux cocraB u HazBanus. Knaccudukanus xucnot. IIpencraBurenu
KHUCJIOT: CEepHas, COJsAHasA U a30THas. M3MeHeHne OKpacKkh MHAUKATOPOB B KUCIOTHOM
cpexe.

Comu Kak TPOU3BOAHBIE KHUCIOT W OCHOBaHWW. KX cocTaB M Ha3BaHWI.
PactBopumocts coneit B Boxe. [lpeacraButenu coseil: xjaopuj HATpus, KapOOHAT U
docdar kanbIus.

AMop@dHBIE U KPUCTATUIMYECKHE BEIIECTBA.

MexXMOJIEKYIIApHBIE  B3aUMOJECUCTBUSA. THUIBI KPUCTAUIMYECKUX  PEIIETOK:
WOHHAs1, aTOMHAasi, MOJICKYJIIpHasi U METAJIMYeCcKasd. 3aBUCUMOCTh CBOMCTB BEILECTB OT
TUIOB KPUCTAUIMYECKUX PEIIETOK.

BeniectBa MOJEKYJISIPHOTO U HEMOJEKYJISAPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA
COCTaBa JJIsi BEUIECTB MOJIEKYJIAPHOTO CTPOCHUS.

UucTteie BelecTBa U cmecu. [IpupoaHbie cMecu: BO3ayX, IPUPOIHBIN ra3, HedTh,
OpUPOJHbIE BOMBI. [IpuMepsl *KUAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceil. CBoiicTBa
YUCTBIX BemIecTB U cmecedd. Mx coctaB. MaccoBas U oObeMHasi JIOJIM KOMIIOHEHTA
cMecH. PacdeTsl, CBSI3aHHBIE C HCITOJIb30BAHUEM TOHATHS «IOJISD.

TEMA 4. N3MeHeHus, IPOUCXOASAIINE ¢ BelIeCTBAMM

[ToHsTHE SIBIEHMII KaK WU3MEHEHUH, MPOUCXOIAIIMX C BEIIECTBAMU. SBIICHUS,
CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEIIECTBA MPU ITOCTOSTHHOM €TI0
coctaBe, — (Qusnueckue sBicHUS. DU3NUECKUE SBICHHUS B XUMHUU: TUCTUIUISAIINS,
KPUCTAILTU3AIIMS, BBIMTAPMBAHUE U BO3TOHKA BEIIECTB, LIEHTPU(YTUPOBAHUE.

SIBiieHus, CBA3aHHBIE C U3MEHEHHUEM COCTABA BEILECTBA — XUMUUYECKUE PEAKLIUH.
[Tpu3Haku U ycnoBUs NMPOTEKAaHUsI XUMUYECKUX peakuuid. Kmaccudukanus XuMuaeckux
peaKkuMii MO Pa3IMYHBIM I[IPU3HAKAM: YKMCIYy U COCTABY HUCXOAHBIX U IOJIYYECHHBIX
BEILIECTB; U3MEHECHUIO CTEIICHEN OKUCIIEHUS! XUMUYECKUX DJIEMEHTOB; MOTJIOIEHUIO UIIH
BBIJICJICHUIO SHEPTUH.

[lonsitue 00 5K30 - W IHAOTEPMUYECKUX peakuusx. Peakiuum ropeHus Kak
YaCTHBIN CIIy4al 3K30TEPMUYECKUX PEAKIHNH, MPOTEKAIOMINX C BBIICJICHUEM CBETA.

3aKOH COXpAaHEHUsI MacChl BEIIECTB. XHMHUYECKUE YpaBHECHHUS. 3HAUYECHUE
MHACKCOB U K03 dunineHToB. CocTaBieHNE YPABHEHUN XUMUYECKUX PEAKITUH.

PacyeTrsi 1mo xumMuueckum ypaBHEHHsAM. PemieHue 3amad Ha HaxOXIACHUE
KOJIMYECTBA BEIECTBA, MACChl WJIM 00beMa MPOJIYKTa PEaKIMU 10 KOJIUYECTBY
BEI[ECTBA, Macce WIM O00bEMy HMCXOJHOTO BemecTBa. PacyeTsl ¢ HCMONB30BAaHUEM
MOHATUS «IOJIs1», KOrJa HCXOAHOE BEUIECTBO JaHO B BHUJAE pPacTBOpa € 3aJaHHOM
MAacCOBOM [IOJIEM PACTBOPEHHOI'O BEIIECTBA WM CONEPKUT ONPEACICHHYIO JOJIIO

MIPUMECEN.
Peakuum  pasnoxenus. IloHsTHE O CKOPOCTH XMMHUYECKHX  pPEaKLUM.
KaranusaTtopsr. OepMEHTBHI. Peakuun  coenuneHus. Karanutnueckune 51

HeKatamuTudeckue peakiuu. O0paTuMbie 1 HEOOpATUMBIE PEAKITHH.

Peakuuu 3amerneHusi. DNEKTPOXUMUYECKUN psii HANPSDKEHUW METAJIOB, €ro
WCMOJIb30BAHUE [JII NPOTHO3UPOBAHUSI BO3MOYKHOCTH NPOTEKAHUSA PEAKLUN MEKIY
METAJUIAMA M PACTBOPAMHU KHUCJIOT. Peaknuu BBITECHEHHS OJHHUX METAJIOB W3
PacTBOPOB UX COJIEH ApyruMu MeTaiaamu. Peakiuu odmeHa. Peakunu HerTpanu3aium.
VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax /10 KOHIIA.



Tunel XUMHUYECKUX peakiui (10 MPU3HAKY «UYUCIO U COCTaB UCXOJHBIX BEIIECTB
U TPOAYKTOB pEaKIMu») Ha TMpUMepe CBOMCTB BOAbl. Peakius pas3noxeHus -
AJEKTPONAU3 BOJBL. Peakuuum COEOWHEHUS - B3aUMOJCKUCTBHE BOJABI C OKCHUIAMH
METAJUVIOB W HeMeTauioB. [loHATne «ruapokcuael». Peakuum 3amemieHus -
B3aUMOJICICTBUE BOJBI C HIEJIOYHBIMU M IICJTOYHO3EMENIBHBIMU MeTajuiamu. Peaknun
oOMeHa (Ha mpuMepe TUAPOIN3a Cyab(huia ATFOMUHUS U KapOuaa KaJlbIus).

TEMA 6. PacTBopenue. PactBopbl. CBOiiCTBA pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak @u3nko-xumuyeckuit mnponecc. llonarune o ruzgpatax u
Kpuctaioruaparax. PactBopumocTb. KpuBble  pacTBOPUMOCTH  KaK  MOJIEIIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BEILIECTB OT TemIiiepaTtypbl. HacblllleHHBIE,
HEHACBIIICHHBIE U MEPECHIIIEHHBIE PACTBOPBI.

3Ha4YeHUE PACTBOPOB JJIsL PUPOJABI U CEIBCKOTO X031 CTBA.

[TonsiTue 00  DJMEKTPOIUTHUYECKOW  JUCCOLMAIMHM.  DJIEKTPOJIUTHI U
HEAJIEKTPOJUTHL. MeEXaHu3M JUCCOIMALMKU DBJCKTPOJHUTOB C PA3JIMYHBIM THUIIOM
XuMu4YecKor cBsizu. CTENeHb 3JIEKTPOIUTHYECKOU nuccounanuu. CuiibHbIE U Cla0bie
3JIEKTPOJIUTHI.

OCHOBHBIE TMOJIOKEHHUSI TEOPUM HJIEKTPOJUTHYECKOW Auccounanuu. oHHbIE
ypaBHEHUS pPEeaKIUid. Y CIOBHsI TPOTEKAHUS PEAKIIMU 0OMEHA MEXTY DJIEKTPOIIMUTAMU 10
KOHIIa B CBE€TE€ UOHHBIX MPEICTABICHUM.

Kiaccuduxanys MOHOB U UX CBOWCTBA.

Kucnotel, ux knaccudukanus. J(uccommaruss KUCIOT U WX CBOHCTBA B CBETE
TEOPUU IJIEKTPOJUTHUUECKOU Juccolalui. MOJIEKYISIpHbIE M HWOHHBIE YpaBHEHMS
peakuuii KucioT. B3auMoaencTBhe KHUCIOT ¢ METaIaMHU. ODJIEKTPOXUMHUYECKUU Ppsif
HanpsOKEHUW  METaJuloB.  B3auMojeicTBHE  KUCIOT € OKCHJAMH  METaJlIoB.
B3aumMonencTBre KHCIOT C OCHOBAaHUSIMM - PEaKUUsl HeWTpanu3auuu. Bzaumoencreue
KHUCIIOT C cojisMu. lcrmosb3oBaHue TaOMUIIBI PACTBOPUMOCTH JJIA XapaKTePHCTHKH
XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux Kiaccubukanus. Jluccommaius OCHOBaHWMN W WX CBOMCTBAa B
CBETEC TEOPUM DIIECKTPOJUTHUYECKOW JHCCONManvu. B3amMoIencTBue OCHOBAaHUU C
KUCIIOTAaMH, KHUCJIOTHBIMM OKCHJAaMH W  cojsiMu. Vcmonb3oBaHue — TaOIHIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTHKA XUMHYECKUX CBOMCTB OCHOBaHUW. Pa3noxeHue
HEpPACTBOPUMBIX OCHOBaHWM mpu HarpeBanuu. Conm, uX Kiaccupukanusa u
JUCCOLMAlLIASl  pa3MYHbIX TUHNOB coyieil. CBolicTBa cojeid B CBETE TEOpPHUH
AJEKTPOJIUTHYECKOW JUCCOLMAUnU. B3auMmoneincTsue cojied ¢ MeTaJulaMH, YCIIOBUS
NPOTEKAHUS ATUX peakuuil. BzaumoaencTBHE COJIEM C KHUCIOTaMH, OCHOBAHUSMHU U
COJISIMH.

Hcnonp3oBanue TaOMUIBI PACTBOPUMOCTU [JII XapaKTEPUCTUKU XUMHYECKUX
CBOMCTB coseil. O0o0meHne cBeIeHnit 00 OKCHUIaX, UX KIAaCCU(UKAITUU U XUMHUECKUX
CBOWCTBAX.

['eHeTnueckne psiApl METAUIOB M HEMETAUIOB. ['€HeTMYecKas CBS3b MEKIY
KJIACCAMH HEOPTAHWYECKUX BEIIECTB.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuh. OKUCIUTENb WU BOCCTAHOBUTEIIb,
OKHCJICHUE U BOCCTAHOBJICHUE.
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Peakiiun wmoHHOTO OOMEHAa U OKHUCIUTEIHLHO-BOCCTAHOBHUTENIBHBIE pEaKIUU.
CocraBneHne ypaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA METOJ0M

ANEKTpOHHOTO OanaHca. CBoOMCTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB,
KHCIIOT M COJIed B CBETE MPEACTABICHHM 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
npoLeccax.

9 KIIACC

Beenenne. O01mas xapakTepuCcTHKA XMMUYECKHX 3J1€MEHTOB

XapakTepucTUKa SJIEMEHTa IO €ro MOJIOKEHUIO B MNEPUOAUYECKON CHUCTEME
xumu4deckux siaemMeHToB .M. MenaeneeBa. CBoMcTBa OKCUJIOB, KUCJIOT, OCHOBAHUMN U
COJIEl B CBETE TEOPUHU HJIEKTPOJUTHUYECKOW THCCOIMALIMM M TPOLIECCOB OKUCIICHMUS-
BOCCTAHOBJIEHHUS. ['eHeTuuecKue psiipl METalJIa U HEMETAJLA.

[TonsiTue 0 meEpexoaHbIX dieMeHTaX. AMQGOTEepHOCTh. ['€HETHYECKUM psi
MEPEXOTHOTO JIEMEHTA.

[Tepuoanyeckuii 3aKOH U NEPUOAUYECKA CUCTEMA XUMHUYECKUX 3jieMeHToB [. 1.
MenpeneeBa B CBETE YUEHHUS O CTPOCHUU aroMa. X 3HadeHue.

Xumuueckas OpraHu3aius MIPUPOJIBI, XUMHUYECKHUE peBpallCHUS
HEOPraHWYECKUX U OPraHUYECKUX BEHIECTB KaK OCHOBA MHOTHX SIBICHUN XUBOU U
HEXKUBOW TIPUPOJBI, 3HAYCHHE XHUMHUYECKOM HAyKM B PEIICHUH COBPEMEHHBIX
DKOJIOTMYECKUX Tpo0jeM, B TOM 4YHCJIE€ B TPEAOTBPAINICHUM  TEXHOTECHHBIX
U DKojJoruueckux karactpod. OCHOBBI XHMHYECKOW TPAMOTHOCTHU: CIOCOOHOCTH
aHAJIM3UPOBATh U OOBEKTUBHO OIICHUBATH KU3HEHHBIC CUTYAIlUU, CBI3aHHBIC C XUMHUEH,
HaBBIKK 0€30mMacHOro oOpallieHHus ¢ BelIeCTBAMU, WCIIOJIb3YeMBIMH B ITOBCEIHEBHOMU
KU3HHM; JKOJOTUYECKH Oe30MacHoe IOBEJICHHE B IENAX COXPAaHEHHUs 3J0pPOBbS H
OKpYKaIoIIeh Cpeibl.

Tema 1. MeTanibl

[Tomoxxenrne MeTayioB B NEPUOJIMYECKON CUCTEME XUMUYECKUX 3yeMeHTOB []. U.
MengeneeBa. Mertauinueckass KpuUCTajUuIMdeckas pemeéTka W MeTajuIMdecKas
xuMudeckas cBsa3b. O0mme pusznueckue cpoiicTBa metauioB. CIiaBbl, MX CBOMCTBA H
3HauUCHHE. XHUMHUUYECKIE CBOMCTBaA METaJlJIOB Kak BOCCTaHOBUTEJICH.
OJIEKTPOXUMUYECKUM PsSAJ  HaNpsDKEHUM METalsIoB WM €r0  HCMOJIb30BaHWE  JJIs
XapaKTEPUCTUKH XUMHUUYECKHUX CBOWCTB KOHKPETHBIX MeTauioB. CIIOCOOBI MOYYCHUS
METAJJIOB: THPO-, THAPO- U IJICKTpOMETAITyprus. Kopposusi MeTamioB U CIIOCOOBI
O00pBOBI C HEl.

OO6mass xapaKTepUCTHKA IEIOYHBIX MeTailoB. Mertamiel B mpupoje. OOmue
croco0s! ux nosydeHusi. Ctpoenue atomMoB. IllenouHbie MeTalIbl - TPOCThIE BEIIECTBA,
ux GU3MYECKHEe W XHMHYECKHE CBONCTBA. BakHeWIIWe COCNMHEHUS IIETOYHBIX
METAJIJIOB - OKCHJIBI, THAPOKCHIBI M COJTH (XJIOPUIBI, KApOOHATHI, CYJIb(PaThl, HUTPATHI),
MX CBOMCTBA U MPUMEHEHUE B HAPOJHOM x03diicTBe. Kanuitnbie y1o00peHus.

OO0mrast xapakTepucTruKa dJIeMeHTa TiaBHouW moarpynmsl I rpymmel. CTpoeHue
atomoB. lllenodHo-3emMenbHbIE METANIBI - MPOCTHIE BEMIECTBA, UX (U3UUECKUE H
XHUMHYECKHE CBOMCTBA. BakHeWiine coequHEHUS IISIOYHO-3EMEJIbHBIX METAIJIOB -
OKCHU/IbI, THIPOKCHUJIBI U COJIH (XJIOPU/IbI, KapOOHAThI, HUTPATHI, Cylb(aThl U ¢ocdatsl),
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MX CBOMCTBA M IIPUMEHEHHE B HAPOAHOM XO34MCTBE. XMMHUYECKHUE BEIIECTBA KakK
CTPOUTEIIbHBIC U MOJIEJIOUHbIC MaTepUaIIbI( MEJI, MpaMop, U3BECTHSIK).
Amomunuii. CTpoeHue atoma, (GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTOTO
BemiecTBa. COoeIMHEHUST AIFOMUHUS - OKCUJ U TUJIPOKCUI, UX aM(OTEPHBIM XapakTep.
Baxuenmue conu amromunus. [IpuMeHeHne aanoMUHNS U €ro COCAUHEHUN.
Kenezo. Ctpoenusst aroma, (U3MYECKHE U XUMHUYECKHE CBOMCTBA IPOCTOIO
BemecTBa. OKCHIIBI, THAPOKCHIBI U CONM kene3a. ['enetnueckue psaael Fe2+u Fe3+ .
KauectBennble peaknnn Ha Fe2+u Fe3+. Baxuelimue conu xkene3za. 3HaUEHUE JKeJlesa,
€ro COCAMHEHUN U CILUIaBOB B IPUPOJE U B HAPOJHOM XO3SMCTBE.
Tema 2. HemeTasibl
OO6masi xapakTepUCTUKAa HEMETAJIOB: TOJIOKEHUE B TMEPUOAUYECKON CHCTEME
J.1. MenneneeBa, 0COOEHHOCTH CTPOSHHUSI aTOMOB, JIEKTPOOTPHUIIATEIIBHOCTh KaK Mepa
«HEMETAJUNIMYHOCTUY»,  PSAJ  AJIEKTPOOTpULIATENbHOCTH.  Kpucrtamimdyeckoe
CTPOEHHE HEMETAJJIOB - MPOCTHIX BemEecTB. AJjuiorponusi. PU3MUECKHUE CBOMCTBA
HeMeTa/uioB. OTHOCUTEIBHOCTh MOHSATHI «METAIL», «HEMETAILID.
Bopopona. Ilonoxenne B MepuoOANYECKON CUCTEME XUMHUYECKUX 3neMeHToB 1. .
MenpaeneeBa. CtpoeHre atoMa M MOJEKYJbl. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
BOJIOPO/1a, €T0 MOJYYEHUE U MPUMEHEHUE.
O6mas xapaktepucTuka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa, UX
buzmdeckue W xuMuUueckue cBoWicTBa. OCHOBHBIE COEIWHEHHS  TaJOTCHOB
(rajoreHoOBOIOPO/IbI U TAJIOT€HUIbI), UX CBOMCTBA. KauecTBeHHas peakius Ha XJIOpHU/I-
noH. Kpatkue cBenenus o xjiope, Opome, ¢prope u ione. [IlpumMeHenne rajloreHoB U ux
COEIMHEHUI B HAPOJHOM XO35IMCTBE.
Cepa. Crtpoenue aroma, ajuIOTpOIUs, CBOMCTBA W MPUMEHEHHUE POMOUYECKOM
ceppl. Oxcuabl cepol (IV) u (VI), ux mnonydeHue, CBOWCTBA W MPUMEHECHHUE.
CepoBonoponHast U CEpHUCTasi KUCIOTHl U uX conu. CepHas KuCIOoTa U €€ COJM, UX
IPUMEHEHHE B HAPOJIHOM XO3SICTBE.
KauectBeHHas peakuus Ha Cynb(paT-uoH.
A30T. CTpoeHHre aToMa ¥ MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEIECTBA. AMMUAK,
CTPOEHHE, CBOICTBA, MOJy4YeHHE U NpuMeHeHne. Coll aMMOHUS, UX CBOMCTBA U
npumeHnenne. OKcHubl a30Ta. A30THasl KUCJIOTa U €€ coilu HuTpaThl 1 HUTPUTHIL,
mpo0semMa uX COIepKaHuUs B CEITCKOX035HCTBEHHON IPOAYKITUU. A30THBIE YI0OPEHUSI.

®ochop. Ctpoenne aroma, aIOTPONHS, CBOMCTBa O0€70ro U KpacHoro ¢gocdopa,
ux npumenenne. OcHoBHBIE coenuHenus: okcupa docdopa (V), oprodochopnas
kuciora u eé coinu. DocdopHbIe yaoOpeHus.

VYrnepon. CtpoeHue aroma, asIoTPOIHs, CBONCTBA aAJTIOTPOITHBIX MOAU(DUKAIIHA,
npumenenne. Oxcuasl yraepona (II) u (IV), ux cBoiicTBAa U NPUMEHEHHE.
KauecTtBenHasi peakiusa Ha yrjekuciabli ra3. KapOoHaTel: KaJlIbIUT, CO/Aa, MOTAIl, UX
3Ha4YE€HHUE B MPUPOJIC U KU3HU YenoBeka. KauecTBeHHas peakiysi Ha KapOOHAT-UOH.

Kpemuuii. CrtpoeHue artoma, KpHUCTANIMYECKUN KpPEMHHUM, €ro CBOICTBA U
npumenenne. Oxcun kpemuust (IV), ero mpupoanbeie pasHoBUIHOCTH. KpeMHueBas
kuciota. CHINKaThl. 3HAYEHUE COCIMHCHUN KPEMHUS B KMBOM M HEKUBOW MPUPOJIE.
[lonsiTe 0 CUJIMKATHON MPOMBIILIEHHOCTH. XUMUYECKHUE BEILIECTBA KAK CTPOUTEIbHbIE
Y MOJEJIOYHBIE MaTEepHUabl (CTEKIIO0, LIEMEHT).
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Tema 3. Oprannuyeckue BemecTsa

BemecTBa oprannueckue 1 HEOPraHM4eCKUE, OTHOCUTEIIBHOCTD IIOHATHS
«OpraHuyeckue BemecTBay. [IpuuMHBI MHOro0oOpas3usi OpPraHMYEeCKUX COEAMHEHUM.
XUMHUYECKOE CTPOCHUE OPraHUYECKUX COCIUHECHUU. MOJNEKYJSIpHBIE U CTPYKTYPHBIC
(opMyIIbl OpraHMYeCcKUX BelecTB. MeTaH U 3TaH: cTpoeHue Mosekyil. ['openue merana
U dTaHa. JleruapupoBaHue dTaHa.

[Ipumenenue wmetana. Ilpuponnble wuCTOYHUKH yriaeBojopoaoB. Hedts wu
MPUPOAHBIN T'a3, UX IPUMEHEHUE.

XUMHUYECKOE CTPOCHME MOJIEKYJbl 3TWwieHa. [[BoliHas cBs3b. B3aumonencrsue
ATUJEHA ¢ BOAOM. Peakunu nmonumepusanuu 3tuiieHa. [IpeacraBiaenus o nmonumepax Ha
npumepe nouudTuiieHa. [lonustuneH u ero 3HaueHue.

[lonsiTHE O TpEAENIBbHBIX OJHOATOMHBIX CHUPTAX HAa IPUMEpPax MeETaHojJa U
3TaHoja. TpEXaTOMHBIN CIUPT - IIIULIEPHH.

[lonsitTue o0 anpaerugax Ha TMpuUMEpe YKCycHOro anpaeruna. OKwucieHue
anpjeruaa B Kucioty. OJHOOCHOBHBIE TIpeesibHbIE KapOOHOBBIE KHCIOTHI Ha MpUMEpe
YKCYCHOM KuclIOTbl. E€ cBoiicTBa M mnpumeHeHue. (CTeapuHOBas KHCIOTa Kak
NPE/ICTABUTENh KUPHBIX KapOOHOBBIX KUCIOT. Peakiuu sTepuuKaluu U MOHATHE O
CIOXHBIX dpupax. Kupsl Kak CI0KHBIE 3QUPHI TIULEPUHA U SKUPHBIX KUCIIOT.

[Tonsitue 00 amuHOKMCIOTaX. Peakuuu noaukoHAeHcauu. beiaku, ux cTpoeHue
Y MOJIOTUYECKasl pOJIb.

[TonsitTue 006 yrmeBomax. [mroko3a, e€ cBoiicTBa W 3HadeHwe. Kpaxman u
1eJUTI0NI03a (B CPAaBHEHHH ), MX OMOJIOTHYECKas POJib.

Xumus u numa. KanopuliHOCTh KUpOB, OENKOB, W yrieBoaoB. KoHcepBaHTHI
NUIIEBBIX NPOAYKTOB (IIOBapEHHAS COJIb, YKCYCHAs! KHCIIOTA).

Tema 4. PemieHne KOMIJIEKCHBIX 3a/1a4

Brrunciienne MaccoBoi JOIM XUMHUYECKOTO 3JIEMEHTA M0 (POPMYJIe COSTUHEHUS.

YcranoBnenue mpocrtednieli ¢GopMynbl  BEIIeCTBa IO MAacCOBBIM  JIOJISIM
XUMHUYECKHUX DJIEMEHTOB.

Boeruncienuss mo XMMHUYECKMM YpPAaBHEHHSIM KOJM4YECTBa, OOBEMa, MAacChl
BEIIECTBA MO0 KOJUYECTBY, 00BEMY, MACCE PEAareHTOB WM MPOJTYKTOB PEAKIIUH.

Pacuer MaccoBo 1071 PaCTBOPEHHOIO BEIIECTBA B PaCTBOPE.

Tembl npakTHYECKUX PadoOT:

1. OuucTka 3arpsi3HEHHO TOBAPEHHOM COJIH.

2. IIpaBuna Thb B xumuueckom kabunere. Ilpuembl oOpamieHuss ¢
1abopaTOpHBIM 00OPYOBAHNEM U HarpeBaTeIbHBIMU MPUOOPAMH.

3. [Ipr3Haky XUMUYECKUX PEAKIIUU.

4, [IpuroroBiienre pacTBOpa caxapa M OINpeJeIeHUEe MacCOBOM J0JU €ro B
pacTtBope.

d. Peakiiuu nonHoro ooOMeHa.

6. Pemiennie skcnepuMeHTadbHBIX 3a7ad 1O TeMe «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCAUHEHUI.

1. Ocy1iecTBiaeHrE HEMOYKN XUMUYECKUX MPEBPAILICHHH (110 TEME METAJIbI).

8. [Tony4yeHne u CBOMCTBA COCTMHEHUI METAJLIIOB.
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9. Pemenne sKCnepuMEHTANBHBIX 3aa4 Ha DPACHO3HABAHUE M IOJYy4YEHUE
BEILIECTB.

10.  Pemenue skcniepuMeHTaNIbHBIX 3a1a4 1o TeMe «Iloarpynna kuciaopoaa».

11. Pemenue sKcnepuMEHTaNIbHBIX 3anay no Teme «lloarpymma a3zora u
yriaepoaa».
[lonyyenue, coOupanue u pacro3HaBaHHUE Ira3oB.
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3. TemaTnueckoe IJIAHUPOBAHHUE C YKAa3aHUEM KOJINYE€CTBA YaC0B, OTBOAUMBIX
Ha 0CBOCHHEC Ka)I(IlOﬁ TEMbI

8 ki1acce
Ne HaumenoBanue pasaeina KonnuectBo N3 unx
n/n 4acoB NPAKTHYECKUX
1 Brenenue 4
2 ATOMBI XUMHUYECKUX IJICMECHTOB 9
3 ITpocThie BemiecTBa 6
4 CoelMHEeHNS] XUMUYECKHUX DJIEMEHTOB 14
5 N3MeHnenust, mpoucxoasiuiue ¢ 12 1
BEIIECTBAMU
6 [Ipaktukym 1. IlpocTeiime onepanuu c 3 3
BEIIECCTBOM
7 PactBopenue. PactBopsl. CBolicTBa 18
PacTBOPOB AJICKTPOJIUTOB
8 [Ipaktukym 2. CBoiicTBa pacCTBOPOB 2 2
AJICKTPOJIUTOB
Uroro 68 6
9 kJacc
No HaumeHnoBaHue pasaesna KoaunuectBo N3 uux
n/n 4acoB NMPAKTHYECKUX
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB 6
XMUMHH 8 KJlacca U BBEJICHHE B XUMUIO
9 knacca
2 Mertaib 15
3 [Ipaktukym 1. CBoiicTBa METaIIOB U 3 3
UX COCIUHECHUN
4 Hemerannbr 23
5 | Ilpaktukym 2. «CBONCTBAa COETMHEHUI 3 3
HEMETAJTIOB
6 OpraHnyeckue BeIecTBa 10
8 | O6oO6menne 3HAaHUH IO XUMUH 32 KYpC 8
OCHOBHOM IIKOJIBI.
Uroro 68 6
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