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I. Ilnanupyemble pe3yJIbTAThI 0CBOCHHUS 00y4aKOIMMUCH OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

[lo 3aBeplieHMH Kypca XMMHUU Ha 3Tare OCHOBHOTO OOMIero oOpa3oBaHMUs
BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJKHBI OBIAJAETh CIEAYIOIIMMU PE3YIbTATaAMMU:

JIMYHOCTHBIE PE3YJIbTATHI

— 3HAaHUE U TIOHMMAaHHUE: OCHOBHBIX UCTOPUYECKUX COOBITUM, CBSI3aHHBIX C
Pa3BUTHEM XUMHH; TOCTUKEHUHN B 00JACTH XUMUHU U KYJIbTYPHBIX TPAAUIINI CBOEH
CTpaHbl (B TOM YHCJIE HAYyYHBIX); OOIIEMUPOBBIX JOCTHKEHUN B 0OJIACTH XHMMUMU;
OCHOBHBIX MPUHIIMIIOB U MPaBUJI OTHOIIEHUS K IPUPOJIE; OCHOB 3I0POBOr0 00paza
KU3HU

U 3JI0pOBbECOEpErarux TEXHOJIOTUI; TPaBUII MOBEACHUSI B UpE3BbIYAHBIX
CUTYallUsIX, CBA3aHHBIX C BO3JACHCTBHEM PA3IMYHBIX BELIECTB; OCHOBHBIX IIpaB U
o0si3aHHOCTEN TrpakgaHMHa (B TOM 4YHCIEe OOYy4arollerocsi), CBS3aHHBIX C
JMYHOCTHBIM, poQeCcCUOHAIBHBIMU KU3HEHHBIM CaMOOTIPE/IEIICHUEM;
COIMAJIbHOM 3HAYUMOCTH U COJIepKaHus podeccHil, CBSI3aHHBIX C XUMUEH;

— YYBCTBO TOPJOCTH 32 POCCHUUCKYIO XMMUYECKYIO HAyKy M JIOCTHIKEHUS
YUEHBbIX; YBAKEHHE W TPUHITHE JOCTHXKEHUN XUMHUU; JTHO00Bb M OepexHOe
OTHOILIEHUE K MPUPOJC; YBAKEHUE M yUE€T MHEHUH OKpPYXAIOWUX K JUYHBIM
JOCTHKEHUSIM B U3YYEHUH XUMUU;

— NpU3HAHUE LIEHHOCTU COOCTBEHHOTO 3/I0POBbS U 3I0POBbSI OKPYKAIOIINX
AroAeH; HEoOXOAMMOCTH CAaMOBBIPAXKEHHS, CaMOpeau3alid, COLUaIbHOIOo
NpU3HAHUS;

— OCO3HAHME CTEIEHH TOTOBHOCTU K CAMOCTOSITEIBHBIM I10-

CTYIIKaM U JACUCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTaThI;

— MPOSBIIEHUE 3KOJOTUYECKOTO CO3HAHUS, T0OPOKENATETbHOCTH, T0BEPHS
Y BHHUMATEJIIBHOCTU K JIFOASIM, TOTOBHOCTH K COTPYJHWUYECTBY; MHULMATUBBI U
J10003HATEIPHOCTH B M3YYEHHMHM BEIIECTB M IPOLIECCOB; YOEKIEHHOCTH B
HEO0OXOMMOCTH Pa3yMHOTO UCIIOJIb30BAaHUS JOCTHKEHUN HayKU U TEXHOJOTHA;

— YMEHHE YCTaHABIUBATh CBSI3U MEXKY LIETbIO0 U3yUYEHU XUMUU

U TEM, JUIsl Yero 3TO HYXHO; CTPOUTH >KU3HEHHBIE M NPO(ECCHOHATIBHBIE
IUIaHBI C YYETOM YCIIEIIHOCTH U3YYEHHS] XUMHH U COOCTBEHHBIX TPUOPUTETOB.

MeranpenMeTHbIE pe3yJIbTAThI

— HCIIOJIb30BaHUE PA3JIMYHBIX HMCTOYHUKOB XMMHYECKOW HWH(MOpMaIy;
MoJlydYeHue Takod MH(GOpMalH, €€ aHaIn3, MOJATOTOBKAa HA OCHOBE 3TOTO aHAIn3a
UH(GOPMAIIMOHHOTO IPOAYKTA U €0 MPE3CHTaIHS;

— MPUMEHEHHE OCHOBHBIX METO/I0B NO3HaHUs (Ha0JII01eHus,

DKCIIEPUMEHTa, MOJCIMPOBAHUS, HU3MEPEHUS MU T. [A.) I H3YyYEHHUS
XUMHYCCKUX 0OBEKTOB;

— HCHOJIb30BAaHUE OCHOBHBIX JIOTMYECKUX Ollepauui (aHanu3a, CUHTE3a,
cpaBHEHUs, 000011IeHN, J0KA3aTeIbCTBA, CUCTEMATU3alUN, KJIAaCCU(DUKAIIUU U JIP.)
PU U3yYEHUH XUMUYECKUX O0OBEKTOB;




— GOpMYIMpPOBAHWE BBIBOJOB W YMO3AKIIOUCHWH W3 HAOMIOACHUN U
M3YyYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEM;

— MPOTHO3MPOBAHME CBOWCTB BEILIECTB HAa OCHOBE 3HAHUS HUX COCTaBa U
CTPOEHHS, a TAKXKE YCTAHOBJICHUS aHAJIOTUU;

— (opMynHpoOBaHUE UIEH, TUIIOTE3 U MyTeH MPOBEPKU UX UCTUHHOCTH;

— ompeneneHde Ieaed W 3a7ad  y4eOHOM U HUCCleq0BaTelbCKOM
JESITETLHOCTH U TyTEN UX JTOCTUKCHUS,

— PpACKpBITHE MPUYUHHO-CIEIACTBEHHBIX CBSA3C€H MEXKIY COCTaBOM,
CTPOEHHEM, CBOMCTBAMHU, IPUMEHEHUEM, HAXO0XKJICHUEM B IPUPOJAE U MOJTYYECHUEM
BAKHEUIIINX XUMUYECKUX BEIIECTB;

— apryMeHTanusi COOCTBEHHOW TIO3UIIMM M €€ KOPPEKTUPOBKA XOJe
JHACKYCCHM 10 MaTtepraiaM XMMUYECKOTO COACPKAHMUS.

[IpenmeTHbIE PE3YIbTAThI

B no3naBatensHO# cdhepe

3HaHue (MOHUMAHHE):

— XUMHUYECKOM CHMBOJIUKHM: 3HAKOB XMMHUYECKHUX HJIEMEHTOB, (HOpMys
XMMHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIINN;

— BQXXHEHUIINX XUMHYECKUX TOHSATHH: BEIIECTBO, XUMHUYECKUU DIJIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC AaTOMHAsI U MOJIEKYJIIpHAS. MAcChl, HOH, KaTHOH,
AHUOH, XHUMHYECKasi CBSI3b, SJIECKTPOOTPUIATEIIBHOCTh, BAJIEHTHOCTb, CTEIEHb
OKHUCJICHUS, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00bEM, paCTBOPBI, JIEKTPOJIUTHI U
HE3JICKTPOJIMUTHI, ANEKTPOJIUTHIECKAS JUCCOLMALINS, OKACIIUTEND

U BOCCTaHOBHUTEIIb, OKHCJICHHE W BOCCTAHOBJICHHWE, TEIIOBOU 3¢deKT
pEaKLMK, OCHOBHBIE TUIIbI PEAKIIUKA B HEOPIraHUYECKON XUMUU;

— (GOpMYJIUPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XHMHH: aTOMHO-
MOJIEKYJISIPHOTO YUYE€HHUsI; 3aKOHOB COXPAaHEHMS MacChl BELIECTB, IOCTOSIHCTBA
cocrasa BenecTB, ABorazipo; [lepuoanueckoro 3akona [{. 1. MenaeneeBa; Teopun
CTPOCHHSI aTOMa M YYEHHUSI O CTPOCHHMM BEIIECTBA; TEOPUU HJIEKTPOIUTHUYECKOU
JTACCOLIMALINY U YYCHUS

0 XUMHUYECKON PEAKIINH.

YMeHne Ha3bIBaTh:

— XMMHUYECKUE 3JIEMEHTHI;

— COCJIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

— OpraHUYecKHe BEIeCTBa Mo UX popMylie: MeTaH, 3TaH, dTUIICH, alleTHJICH,
METaHOJI, 3TAHOJ, TJIULEPUH, YKCYCHAsl KHACIIOTA, IJIF0K03a, caxaposa.

OObsicHeHueE:

— (DU3UYECKOTO CMBICIA aTOMHOTO (TMOPSIKOBOr0) HOMEpa XUMHYECKOTO
JJIEMEHTa, HOMEpPOB rpymnnsel U nepuona B llepmommueckon cucreme 1. U.
MenzeneeBa, K KOTOPbIM 2JIEMEHT PUHA/JICHKNUT;




— 3aKOHOMEPHOCTEW M3MEHEHMSI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npejaesiax MajiblX MepUoAO0B U A TPYIIIL, a TAK¥KE CBOMCTB 00pa3yeMblX MU BBICIIMX
OKCHJIOB U TUPOKCHUIOB;

— CYIIHOCTH MpOoLEecca dJIEKTPOJIUTUYECKOW IHCCOLMAUUU W PEAKIU
MOHHOTO OOMEHa.

YMeHne XxapakTepu30Barh:

— XHUMHMYECKHUE OJJIEMEHTHl (OT BOJOpOJAA JO0 KajbIlMs) HAa OCHOBE HX
nosokeHus B Ilepuoguyeckoi cucreme xuMnuueckux anemeHnToB 1. 1. Menaeneesa
¥ 0COOCHHOCTEH CTPOCHUS MX aTOMOB;

— B3aUMOCBSI3b  MEXJY COCTaBOM, CTPOEHHEM H  CBOICTBAMH
HEOPTaHUYECKUX BEILIECTB;

— XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILECTB
(OKCHIOB, KHCIIOT, OCHOBaHUM, aM()OTEPHBIX COCTUHEHUN

U cojieid).

Onpenenenue:

— COCTaBa BEIIECTB M0 UX popMyIiam;

— BaJICHTHOCTU U CTETICHU OKUCJICHHS JIEMEHTOB B COC/IMHCHUU;

— BUJIOB XUMHUUYECKOM CBSI3U B COCTUHCHUSX;

— TUIOB KPUCTAUTMYECKUX PEIIETOK TBEPABIX BEILIECTB;

— MPUHAJICKHOCTH BEUIECTB K OMPEICICHHOMY KJIACCY COSTMHECHUIA;

— TUIIOB XMMUYECKUX PEAKIINI;

— BO3MOXXHOCTHU MTPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa.

CocraBnenue:

— CXEM CTpOeHHs aTOMOB nepBbIX 20 3neMeHToB [leproanyeckor CUCTEMBI
. 1. Menpeneena,;

— (opMyJT HEOPTAHUYECKUX COCAMHEHUI U3yUYEHHBIX KJIaCCOB;

— YpaBHEHUN XUMUYECKHUX PEAKIIHM.

besonacHoe oOpamieHMe ¢ XHUMHYECKOM TMOCYyIoH H  Jab0paTOpHBIM
000pyIOBaHUEM.

[IpoBeneHre XUMHUYECKOTO SKCIIEPUMEHTA!

— TOATBEPXKIAIOIIET0 XMUMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
HEOPTaHUYECKUX BEILIECTB;

— MOATBEPKAAIOIIET0 XUMUYECKUIM COCTaB HEOPTaHUYECKUX COCAUHEHUI;

— M0 MOJIYYEHHUIO, COOMPAHHUIO U PACIIO3HABAHUIO T'a3000pa3HbIX BEIIECTB
(kucaopona, BOAOPO/a, YIIEKUCIIOro ra3a, aMMHUaKa);

— M0 OTPEACIICHUIO XJIOPHUI-, Cylb(dar-, KapOOHAT-HOHOB U MOHA AMMOHUS C
MIOMOIIbI0 KAYECTBEHHBIX PEAKIIUIA.

Breruucnenue:

— MAacCOBOM JI0JIU XUMUYECKOTO AJIEMEHTa 1o (hOpMyJie COeIMHEHNUS,;

— MacCOBOM JIOJIM BELIECTBA B PACTBOPE;

— MAacCChl OCHOBHOI'O BEIIECTBA 10 U3BECTHOM MACCOBOM JI0JI€ TPUMECEN;



— 00BEMHOM 10T KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00bEMa MJIM MAcChl BEHIECTBA MO KOJIUYECTBY
BEIECTBA, 00bEMY WJIM MACCE PEAreHTOB WJIM MPOJIYKTOB PEaKIIUU.

Ucnonb3oBanne MNpUOOPETEHHBIX 3HAHUMH W yMEHUM B TMPaKTUYECKOU
JEeSATEIbHOCTH U MTOBCEHEBHOM KU3HU:

— I Oe3omacHOro oOpalleHusi ¢ BelecTBaMH U MaTepuajlaMud B
MOBCEHEBHON JKM3HM W TPaAMOTHOT'O OKa3aHWs TEPBOM IMOMOINM TPH OXKOTax
KHUCIIOTaMU | IeJI0YaMU;

— 17151 OOBSCHEHUSI OTACIBHBIX (DaKTOB U MIPUPOIHBIX SBICHUN;

— JUI KPUTUYECKOW OIEHKH MH(POPMAIIUU O BEIIECTBAX, UCIOJIb3YEMbIX B
OBITY.

B nienHOCTHO-OpHEHTAITMOHHOH cdepe

AHanu3 W OIleHKa IIOCICACTBUM IS OKpY)Kalolled cpeapl OBITOBOM H
MIPOU3BOJCTBEHHON JCATCIBPHOCTA UEJIOBEKA, CBSI3aHHOH C IIOIyYECHHUEM U
nepepabOTKON BEUIECTB.

B tpynoBoii chepe

[IpoBeneHue omeparuii ¢ HCMOJIL30BAHWEM HArpeBaHUs, OTCTaWBaHUS,
(bUIBTPOBaHMS, BRIMTAPUBAHUS; TTOYICHUS, COOUpPaHUs, PacCliO3HABAHUSI BEIICCTB;
W3TOTOBJICHUS MOJIEJIEH MOJIEKYI.

B cdepe 6e3omacHOCTH KU3HEAEATEIIBHOCTH

— CoOmtoieHne TpaBUJI TEXHUKH O€30MACHOCTH TIPU  MPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

— OKa3aHue MEePBO MOMOIIHU IIPHU 0KOTaX, MOPe3ax U XUMUYECKUX TpaBMax.

II. Conep:xanme yueOHOro npeamera «Oomas XumMmus»
HAa YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHus

Crpoenue aroma u nepuoanyeckuii 3axon /[. U. Menaeneea (34)

OCHOBHBIE CBEJIEHHUS O CTP.OCHHUHU aTOM a. Aapo: npoToHbI
U HelTpoHbl. M30TONBI. DNEKTPOHBI. DIEKTpOHHAs 000JI04Ka. DHEPreTU4eCKUn
ypoBeHb. OCOOEHHOCTH CTPOEHHUSI JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-T0
u 5-ro mepuonoB mepuoauueckor cuctembl J[. M. MenneneeBa (mepexoaHbIX
aneMeHToB). Ilondarue 00 opOuTansx. s- W p-opOUTANU. DJIEKTPOHHBIC
KOH(UTYpaIuyi aTOMOB XUMHUYECKUX JIEMEHTOB.

[Tepuonuueckuin 3akoH .M. MenngeneeBa B cBeTe yue
HUSL 0o cTpoeHUU aToMa. Orkpertue . I. MenaeneeBsIM NEPUOIUYECKOTO
3aKOHa.

[lepuoguueckass cucrema xumudeckux osnemeHToB JI.M.Menneneesa -
rpaguyeckoe OTOOpaKeHHE TNEPUOAMYECKOTO 3akoHa. DU3MUYECKUH CMBICIT
MOPSIAKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa Nepuojia U HoMepa rpynnbl. BaneHTHbie
ANeKTpoHbI. [IpUUnHBI W3MEHEHMs] CBOMCTB 3JIEMEHTOB B IEPUOAAX W TpyIIax
(T1aBHBIX MOATpYMIax).



[Tonoxxenne  Bogopoja B IEPUOJMYECKOM  cUCTEME.  3HAYEHUE
MEPUOIMYECKOT0 3aKOHA M TEPUOANYECKONM CHCTEMBl XUMHUYECKHX DJIEMEHTOB
JA.N.MenneneeBa 1isl pa3BUTHSI HAYKW U IOHUMAHU XUMHAYECKOW KApTUHBI MUpA.

HemoncTparuu. Paznuunbie GopMbl NEPUOAUYECKOW CHUCTEMBl XMMHYECKUX
anemeHToB JI. 1. Menaeneena.
JlaGoparopusiii onbIT. 1. KoHcTpynpoBaHue NEpPUOIUYECKONM TaOIHITBI
AJIEMEHTOB C UCIIOJIb30BAHUEM KAPTOUEK.

Tema 2. Ctpoenue BemecTBa (134)

MounHas XumMmudeckas cBs3b. Karnonbl u annonbl. Knaccudukanuys
nOoHOB. MoHHBIE KpucTaumueckue pemerku. CBOHCTBa BEIIECTB C 3THUM THUIIOM
KPUCTAJUINYECKUX PELIETOK.

KoBaneHTHass XUMHYECKas CBS3b. JIEKTPOOTPULIATETLHOCTb.
[lonsapHas u HenonsipHas KOBaJEHTHbIE CBsA3W. Junons. [lomsipHOCTH CBSI3M M
NOJIAPHOCTh  MOJIEKyJbl. OOMEHHBIH M JOHOPHO-aKUENTOPHBIA MEXaHU3MbI
00pa3oBaHUs KOBAJEHTHOW CBsI3U. MOJNEKYIsIpHbIE U aTOMHBIE KPUCTAJIIMYECKUE
pemeTku. CBOMCTBA BEMIECTB C ITUMHU TUIIAMU KPUCTAJUIMYECKUAX PELIETOK.

Metannuueckas XuMuueckas ¢Bs3b. OCOOEHHOCTH CTPOEHUS
aTOMOB METAJUIOB. Merammueckass XHMHYECKas CBA3b W METAJUINYECKas
KpUcTajuinueckass pemerka. CBOWMCTBa BEWIECTB C JTUM THUIIOM  CBSI3H.

Bonopoagnasdg xXuMuueckas CB A3 b MeKXMOIEKYIsSIpHasI U
BHYTPUMOJIEKYJISIDHAsE BOJOPOJHASL CBSI3b. 3HA4YEHHE BOAOPOAHOM CBSI3U IS
OpraHMU3alK CTPYKTYp OHOIOIMMEPOB.

I o muwm e p bl I[lmacrtmaccsl: TEPMOMIACTBI U PEAKTOILIACTBI, HUX
MPe/ICTaBUTENIN U pUMEHEHHE. BookHa: mpupoiHbIe (PACTUTENbHBIE U )KUBOTHBIC)
U XUMHUYECKHE (UCKYCCTBEHHBIE W CHHTETHYECKHE), HMX MPEACTaBUTEIN U
IIPUMEHEHHUE.

''a3oo00pa3HoOe COCTOSSHHUE BelUl€CTB a. [pu arperaTHbIX
cocTostHUS BoAbl. OCOOEHHOCTH CTPOCHHUS ra30B. MoNApHBIA 00heM ra3000pa3HbIX
BEILECTB.

[Ipumepsl ra3000pa3HbIX NPUPOJHBIX CMECEl: BO3AYX, MPUPOJIHBINA Tas3.
3arpsizHeHne atMocdephl (KUCIOTHBIC JOXKIW, MapHUKOBEIN 3(dekT) n 6oprda ¢
HUM.

[IpencraButenu ra3o000pa3HbIX BELIECTB: BOAOPOJ, KUCIOPOI, YITIEKUCIBIMA
ra3, aMMuak, 3TuieH. Mx nonydenue, coOMpanue u pacrio3HaBaHuUe.

XKXunkoe coctossHue Bele cTBa. Bona. [lorpebinenue Boabl B ObITY
U Ha Npou3BoCTBE. JKeCTKOCTh BOABI U CIOCOOBI €€ YCTpaHEHUSI.

MuHepanbHbIe BO/IbI, UX UCTIOIH30BAHUE B CTOJOBBIX U JICUEOHBIX IENISIX.

Kunkue kpucTamibl U UX IPUMEHEHHUE.

TBeplnoe cocTosHUE BellecTBa. AMOp(dHbIE TBEp/Ible BEIlIeCTBA
B NPUPOJE U B JKM3HU YEJIOBEKA, UX 3HAYEHUE U NpuMeHeHne. Kpucrammmyeckoe
CTPOEHUE BEILECTBA.



HAucnonepcHb e cHuCTEeM bl [loHATHE O AUCTIEPCHBIX CUCTEMAX.
HucnepcHas da3za u qucnepcronHas cpena. Kinaccudukaiiys 1ucrnepcHbIX CUCTEM B
3aBUCHUMOCTH OT arperarHoro COCTOSIHUSI JUCIIEPCHOW CpENbl U IUCHEPCUOHHOU
da3zbl.

['pyOoauciepcHbIE CUCTEMBI: SMYJIbCUH, CYCTIEH3UHU, a9PO30JIH.

ToHKOIMCTIEPCHBIE CUCTEMBI: TE€JIH U 30JIU.

CocTaB BemecTBAa U CM € C e i Bemecrsa MOJIEKYJISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.

[Tonatne «ao0ns» W €€ Pa3HOBUAHOCTU: MaccoBas (J0JisI BJIIEMEHTOB B
COEIMHEHHUH, J10JIs KOMIIOHEHTa B CMECH - JIOJIsl IPUMECEH, J10J1s1 PaCTBOPEHHOIO
BEIIECTBA B pacTBope) U oObeMHas. Jlons BbIXOAa NPOAYKTA pPEAKIUH OT
TEOPETUYECKU BO3ZMOKHOTO.

JemoncTpanmu. Mozennb KpUCTAUIMYECKOW PELIETKH XJIOPUAA HaTpusl.
OO6pa3ipl MUHEPAJIOB ¢ MOHHOM KPUCTAIIMYECKON PEIICTKOM: KaJbIIUuTa, rajuTa.
Mojenu KpUCTAUIMYECKUX PEIIETOK «CYXOro Jibja» (WJIh Uoja), anMmasa, rpadura
(wmm  kBapua). Mopgenr  Monekynsl  JIHK. OOpa3upl  MmIacTMacc
(benonodopmanbreruuble,  MOJUYpPETaH,  TMOJUATUIICH,  IOJUIPOIUIICH,
MOJIMBUHUWIXJIOPUI) M u3aenus u3 Hux. OOpas3ibl BOJOKOH (IIEpCTh, MK,
aleTaTHOE BOJIOKHO, KampoH, JlaBcaH, HEWJIOH) W wu3Aenus u3 Hux. OOpasibl
HEOPraHMYECKUX TMOJIUMEpPOB (cepa IIacTUYECKas, KBapll, OKCHJ aJIFOMUHUSI,
MIPUPOIHBIE ATFOMOCWIMKATHI). Moiens MOJIsipHOTO 00beMa ra30B. Tpu arperaTHbix
cocTosiHus Bozibl. OOpa3iibl HAKUIK B YAHUKE U TPyOax EHTPATILHOTO OTOILJICHUS.
KectrkocTh BobI U cIOCOOBI ee ycTpaHeHus. [Ipubopsl Ha KUIKUX KpHUCTAIIaX.
OOpa3ipl pa3IMYHbIX JAUCHEPCHBIX CHUCTEM: 3MYJIbCHM, CYCIIEH3UH, a’dpo30JeH,
reneit u 3oneit. Koarymsanus. Cunepesuc. Opdexr Tunnans.

Jlaboparopubie onbIThl. 2. OnpeneneHne TUla KPUCTAUTMUYECKON PEIIeTKH
BEILIECTBA U OMMCAaHHUE €r0 CBOMCTB. 3. O3HAKOMIICHHE C KOJUICKLIUEH MOTUMEPOB:
MJaCTMAacC W BOJIOKOH W u3zaenusi u3 Hux. 4. WcnbiTaHue BOJbI HA KECTKOCTD.
VYcTpaHneHne KecTKOCTH BOAbL. 5. O3HAKOMIIEHHE C MHUHEPAJIbHBIMU BoJgaMu. O.
O3HaKOMJIEHHUE C TUCTIEPCHBIMU CUCTEMaMHU.

[Tpaxtuueckas padota Nel. [Tonydyenue, coOupanue u pacrio3HaBaHHUE Ta30B.

Tema 3 Xumuueckue peakuuu (84)

Peaknuuu, unymue 63 UBMEHEHHUS COCTaBa BEUECT
B. AJIOTponus W auIOTPONHBIE BUAOM3MEHEHUS. [IpUYMHBI amIoTponuu Ha
npuMmepe MoauduKanuid Kuciaopoma, ymiepoga u - ¢ocdopa. O30H, ero
ounosnorudeckas poiib. M3omepsl u nzomepus.

Peakxnuuu, ugymume c uBMEHEHHEM COCTaBa BelleCTB.
Peakiuu coenuHeHusi, pa3ioKEHUs, 3aMEIICHUs] U OOMEHa B HEOPTaHUYECKOU U
OpraHMYecKor XMMHUH. Peaknum 5K30- W dHAOTepMHUYECKHe. TermoBoi sddekt
XUMHUYECKOM peakiud W TEePMOXHMHYECKHE ypaBHEHUs. Peaknuu ropeHusi, Kak
YACTHBIN CIIy4au IK30TEPMUUYECKUX PEaKLIUH.



CkKkopocThphb XHMUMHUUYECKOHN peacxiHmm™uau
CKOpOCTh XMMHUYECKOM peakli. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEAKLIUH OT
NPUPOJBl PEATHPYIOIIMX BEIIECTB, KOHILIEHTPAUUW, TEMIIEPATypbl, IUIOLIAIN
MTOBEPXHOCTHU CONPUKOCHOBEHUS U KaTajau3aropa. Peakuuy roMmo- U reTeporeHHbIE.
[lonsiTue o Karanuze W Katanauzatopax. DepMeHTbl Kak OHOJIOTHYECKUe
KaTaJn3aTopbl, 0OCOOEHHOCTH MX (PYHKIIMOHUPOBAHUS.

OO0OpaTuMOCTh XUMHUYECKHUX peaxkiui. Heobparumeie u
obpatumbie xuMuueckue peakiuu. COCTOSHUE XHUMHYECKOTO PABHOBECHS IS
00paTUMBIX XUMHYECKUX peakiuii. CriocoObl CMEIICHUS! XUMHUECKOTO PAaBHOBECHS
Ha TpuUMepe CuHTe3a amMmuaka. [loHsTHE 00 OCHOBHBIX HAyYHBIX MPUHIIAIIAX
MPOU3BOJICTBA HA MPUMEPE CUHTE3a AMMHUAKa WJIH CEPHOU KUCIIOTBHI.

Ponbs BOAB B XUMHUYECKOMW peakiuu VICTHHHBIE pacTBOPHI.
PactBopuMocTs U Kiaccudukaiusi BEHMECTB MO ATOMY MPU3HAKY: PACTBOPUMEIE,
MaJiopacTBOPUMBIE U HEPACTBOPUMBIE BEIIECTRA.

ONEKTPOIUTHl M HEJICKTPOJUTHI. IJIEKTPOJUTHYECCKAS JAUCCOIHAIUS.
Kucnorel, oCHOBaHMSI W COJIM C TOYKH 3PEHUS] TEOPUM DIICKTPOIUTUUYECKOU
JUCCOLUAITIU

XUMHUUYECKUE CBOMCTBA BOJIbI; B3AMMOAECHCTBUE C METAJIJIAMH, OCHOBHBIMU U
KHCJIOTHBIMU OKCUAaMHU, pa3JioKeHue U 00pa3oBaHue KpUCTaIoruapaToB. Peakiiuu
rTuaparaiuy B OpraHu4eCcKON XUMUHU.

Mapponu3 OpraHUYECKUX UM HEOPTraHUYECKUX COEAH
H ¢ H 1 ii. HeoOpatumeriit rugponus. OOpaTuMblii TUIIPOIIU3 COJEH.

I'unponn3 opraHMYECKNX COCIUHEHUN U €ro MPaKTHUYECKOE 3HAYEHUE IS
MOJIyYEHHUsI TUJIPOJIM3HOTO CIIUPTAa U MbUIA. buojoruyeckas poyib THIPOJIA3A B
MJIACTUYECKOM U YHEPTEeTHYECKOM OOMEHE BEIIECTB M DHEPTHH B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE peEakluu. CTeneHb
okucaeHus. OnpeneneHue CTENEHN OKUCICHUS TI0 popmyre coenuuenus. [lonstre
00 OKHCIMTEIIBHO-BOCCTAHOBUTEILHBIX peakiusax. OKUCICHNE U BOCCTAHOBIICHHE,
OKUCIIUTENIb U BOCCTAHOBUTEIb

DA €eKTpoOdHu 3. DISKTPOIU3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIN
nporecc. JJIEKTPOJIM3 PACIUIABOB M PACTBOPOB HA IMpUMEpE XJIOpUAA HATPHS.
[IpakTyeckoe TPUMEHEHHE DIICKTPOJU3a. IJNEKTPOJIUTHYECKOE TMOIyYEHUE
aTIOMHUHUSL.

Hemonctpamuu. IlpeBpaienue kpacHoro docdopa B Oenbiif. O30HaTOp.
Mogenu monekyn H-OyTaHa u u300yTaHa. 3aBUCHUMOCTb CKOPOCTH PEaKIMU OT
MPUPOJbI BEUIECTB HA MPUMEPE B3aAUMOJCHCTBUS PACTBOPOB PA3IUYHBIX KHUCIIOT
OJIMHAKOBOW KOHIIEHTPALMU C OJIMHAKOBBIMH IpaHyjaMU [IUHKA U B3aUMOJECHCTBUS
OJJMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MAarHus, IMHKA, Kelie3a) C COJITHOM
KUCJIOTOM. B3anMoOAencTBUE pacTBOPOB CEPHOM KHUCJIOTBI C PacTBOpAMU
THOCYIh(GaTa HATpUs PaA3IUYHON KOHIIEHTpAIlMM W TeMmIeparypbl. Mopenb
Kunsimero ciosi. PasnoskeHuwe mepokcuja BOJOpoAa € MOMOUIBIO KaTallh3aTopa



(oxcuaa mapranua (IV)) u karanassl ceiporo msica u ceiporo kaptodens. [Ipumepst
HEOOpaTUMBIX peakluuid, UAYIIMX C OoO0pa3oBaHUEM OCaJKa, ra3a WIA BOJbL
B3aumopeticteue nutus u Hatpus ¢ Bojoi. Ilomydyenue okcuna docdopa (V) u
pPacTBOPEHHE €ro B BOJIE; UCTIBITAHUE MOJIYYEHHOTO pacTBopa JakmycoM. OOpasibl
KpUCTAUIOruAparoB. VcnblTaHuE pacTBOPOB AJIEKTPOJIIUTOB U HEAIEKTPOJIUTOB Ha
peAMET AUCCOIUALINH. 3aBUCUMOCTD CTEIEHH 3JIEKTPOJIUTUYECKON NUCCOUALNN
YKCYCHOM KHCIJIOTBI OT pa30aBieHus pactBopa. [maponus kapOupa Kajblus.
['maponu3 kapOOHATOB IIENIOYHBIX METAJUIOB U HUTpaToB IuHKa win cBuHua (II).
[Tonyuenne wmbuia. Ilpocreimme OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKINU;
B3aMMO/ICHCTBHE ITMHKA C COJITHON KHUCJIOTOM U JKeJie3a C pacTBOPOM Cyib(dara Menu
(II). Mogens snekTponuszepa. Monenb 3IEKTPOJM3HONM BaHHBI ISl TOJY4YEHUS
ATIOMHUHUSL.

JlabopatopHbie ONBITHL. 7. Peakius 3aMelieHus MeIu JKeJIe30M B pacTBOPE
MeIHOTro Kynopoca. 8. Peakuuu, uayume ¢ o0pa3oBaHHEM OCajKa, ra3a v BOJbI. 9.
[lonyueHne Kucimopoza pasiioKEHHEM IEPOKCHIA BOAOPOAA C MOMOIIBI) OKCHJIA
mapraniia (IV) um xkaranmasel ceiporo kaprodens. 10. Ilomydenue Bomopona
B3aUMOJICICTBUEM KHUCJIOTHI C TUHKOM. 11. Paznuunbie ciaydam rugponusa cosei.
Tema 4 BemiecTBa u ux cBoiicTa (94)

M e 1 a 1 11 b1. B3auMozeiicTBiE METAIIJIOB ¢ HEMETaJIaMU (XJIOPOM, CEpoit
U KUCIopoJoM). BzanmozeiicTBUE MIENOUYHBIX U IIEIOYHO3EMEIBHBIX METAIUIOB C
BOJOW. OJEKTPOXUMHUYECKUW P HaOpsHKeHUH MeTauioB. BzaumoneiicTBue
METAJUIOB C pacTBOpaMH KHCIOT U cosieil. AntoMuHOoTepMusa. BzaumoneiicTBue
HATPUsI C STAHOJIOM U (PEHOJIOM.

Koppo3ust metamio. lloHsiTHE O XMMHUYECKOM H BIIEKTPOXUMUYECKOU
KOppo3uu MeTauioB. CrocoOb! 3a1UThl METAIIOB OT KOPPO3HUHU.

H e m e Tannsl. CpaBHUTENBbHAS XapaKTEPUCTUKA TaJIOTEHOB Kak Hanbosee
TUNHWYHBIX MPEICTABUTENEN HEMETAIIIOB. OKHUCINUTENIBHBIE CBOMCTBA HEMETAJUIOB
(B3aMMOAECICTBUE C METallaMM M BOAOpPOJAOM). BoccTraHOBUTEIbHBIE CBOMCTBA
HEMETAJUIOB (B3aUMOZCHCTBHE ¢ 00Jee AMEKTPOOTPHUIIATEIHbHBIMU HEMETAITIAMH U
CJIOHBIMH BEILIECTBAMU-OKUCIUTEIISIMH).

Kucnors HeOpranHmdyeckue U OpTaHUYECKUE.
Knaccudukanuss kucinor. XUMUYECKHME CBOMCTBAa KHCIOT: B3aUMOCHCTBHE C
METAJUIAMH, OKCHUIAMU METAJUIOB, TMAPOKCUIAMH METAJUIOB, COJSIMH, CHUPTaMU
(peakmust stepudukanuu). OcoOble CBOMCTBA a30THOW W KOHIICHTPHUPOBAHHOM
CEpPHOM KHUCIOTHI.

OcHOBaAaHMS HEOPraHUYECKHUE U OPTaHUUYECKHE.
OcHoBanus, wux kiaccuukanus. XUMUYECKHE  CBOWCTBA  OCHOBAHUM:
B3aMMOJICMCTBHE C KUCIOTaMHU, KUCJIOTHBIMM OKCHUJIAMH U COJsIMH. PasznoxeHue
HEPACTBOPUMBIX OCHOBAHHUM.

C o nu. Knaccudukanus coneii: cpeanue, KUCIble U OCHOBHbIE. XUMUYECKUE
CBOMCTBA COJICH: B3aMMO/JICCTBUE C KUCJIOTaAMHU, IIEJI0YaMHy, METaJJIAaMH U COJISIMU.



[IpencraBuTenu comei U X 3HaYeHUE. XIIOPU HAaTpuUs, KapOOHAT Kanblus, pocdar
KaJblUsl (CpeaHue COJM); THAPOKApOOHAThI HATPHUS WU aMMOHUS (KHUCJIbIE COJIN);
rUAPOKCOKapOoHaT Meu (1) - MaJlaxyuT (ocHOBHas COJIb).

KadecTBeHHbIE peaklMy Ha XJIOpUI-, CylbdaT-, 1 KapOOHAT-aHUOHBI, KaTHOH
aMMOHUsI, KaTHoHBI kene3a (11) u (111).

['eneTunueckasa CBA3b MEXKAY KJaCCaMU HEOPTAHUYE
CKUX MW OPTaHUUYECKHUX COECAUHEHHU U. [loHITHE O TEHETUYECKOU CBA3U
U TEHETUYECKUX psafax. leHermdyeckun psag Mertauia. l[eHernueckuid psn
HemeTamia. OCOOEHHOCTH T€HETHUECKOTO psifia B OPraHU4eCKON XUMUU.

Jemonctparuu. Komnekmus o6pa3iioB MeTamuioB. BzauMonelicTBie HaTpus
U CypbMBI C XJIOPOM, JK€Jie3a ¢ cepoid. [opeHrne Maruus 1 aIfOMUHUS B KUCIOPOJIE.
B3auMopencTBue 1eI09H03EMENIBHBIX METAJUIOB C BOJIOW. B3anMoaencTBre HaTpust
C 3TAHOJIOM, LIMHKA C YKCYCHOW KHCIIOTOW. AmtoMuHOTEpMUs. B3ammoneiicTBue
MEJIM C KOHIICHTPUPOBAHHOM a30THOM KUCIIOTOU. Pe3ynbrarsl KOppo3un METAIIIIOB B
3aBUCUMOCTH OT YCJIOBHH ee mporekanusa. Kosuekuus oOpa3loB HEMETaJUIoB.
B3auMmonelicTBie XJIOpHOM BOABI C pacTBOpoM Opomuiaa (Moguaa) Kasius.
Komnnexkuus npupoIHbIX OpraHMYEeCKUX KUCIIOT. Pa30aBiieHne KOHIEHTPUPOBAHHOM
CEpHOM KHCJIOTHl. B3anMOAEHCTBHE KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTBI C
caxapom, LIEeJUTI0N030M U MeAblo. O0pa3bl MPUPOJHBIX MUHEPAIOB, CONEPKAIINX
XJIOpUJ HaTpus, KapOoHaT Kanblus, (pocdar Kaiblus U THAPOKCOKApOOHAT MEAH
(IT). O6pa3npl NHUIIEBBIX MPOAYKTOB, COAEPKANTUX TUIPOKApOOHATHI HATPHUS U
aMMOHHUS, MX CHOCOOHOCTb K pPa3jOXKEHUIO IPU HAarpeBaHUU. lamieHue coibl
ykcycoM. KauecTBeHHbIE peaklud Ha KATUOHBI U AHUOHBI.

JIaGoparopHblie onbIThl. 12. McnbiTaHue pacTBOPOB KUCIIOT, OCHOBAaHUH U
cojedl MHAMKaropamu. 13. B3anmopeicTBHE COJNSIHOW KHCIOTBI M pacTBOpa
YKCYCHOM KHCJIOTBI ¢ MeTtaiuiamu. 14. B3aumoneicTBUE COJISIHOM KHUCIOTHI U
pacTBOpa YKCYCHOW KHCIIOTBI C OCHOBaHMSIMH. 15. BzammopencTBHE CONSTHOM
KHUCJIOTBI M PacTBOpPa YKCYCHOM KHCIJIOTHI ¢ consMu. 16. [lomydenne u cBomcTBa
HEpPACTBOPUMBIX OCHOBaHWW. 17. ['maponus XJIOpUIOB M alETATOB IICIOYHBIX
MeTaiuioB. 18. O3HaKOMJIEHUE C KOJUIEKIMSIMU: a) METAJUIOB; 0) HEMETAILJIOB; B)
KHCJIOT; T) OCHOBaHUIA; /1) MUHEPAJIOB U OMOIOTUYECKUX MAaTEPHAIIOB, COMIEPIKALIIX
HEKOTOPBIE COJIH.

[Ipaktuueckass pabora No2. PemieHme SKCIEpUMEHTABHBIX 3a7ad Ha
UJECHTU(UKALIMIO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.



[I. TemaTH4eckoe NIAHUPOBAHUE MPEIMETA
«O01mass xXumus)

Paznen Kox-Bo
JacoB

BBenenue 1
Crpoenue aroma u nepuoanueckuit 3akoH 1. 1. Menneneena 3
CrtpoeHue BeniecTna 13
XHUMHUYECKUE PEAKLIUU 8
BemiecTBa 1 ux cBOMCTBa 9
HUTOTO 34




