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B pa3Butum coBpeMeHHBIX 00JaCTEH MEIUIIUHBI BaKHAS POJIh OTBOJIUTCS XHU-
MUH, U3yYaIOIIed OMOJOTHYECKN 3HAYMMBbIE BemecTBa. CBSA3b MEKIYy MEIUIIMHON 1
XMMHUEN YCTAHABIMBAIACH HA MPOTSKEHUU MHOTOBEKOBOW MCTOPHUM Pa3BUTHS €CTE-
cTBO3HaHUA. ['Ty0oKOe B3aMMONIPOHUKHOBEHUE ITUX HAYK MPUBOJAUT K MOSIBJICHUIO
HOBBIX HAYYHBIX HAIPABJICHHUM, U3YYAIONIUX MOJEKYJSPHYIO MPUPOAY OTIEIbHBIX
(U3HOTOTUYECKUX MPOIECCOB, MOJIEKYJISIPHbIE OCHOBBI NTATOTeHe3a 00yie3HeH, MoJie-
KyJISIpHBIE aclekThl Gapmakosorud u T.4. [losromy npodunupyommum 3K3aMeHOM
JUTsl aOUTYPUEHTOB, OCTYTAIOIINUX B MEAUIIMHCKUE BY3bI, SIBISIETCS SK3aMEH 110 XU-
muu. [Ipuyem TpeOoBaHUS K YPOBHIO 3HAHUM 10 XUMHUU BO3PACTAIOT C KAXK/IBIM TO-
JIOM.

JlanHasi nonosiHUTENbHAs 00111e00pa3oBaTelibHasl MporpaMmMa IpeaHa3HaueHa
JUTSL CITylIaTeNe OT/IeJICHUs! IOBY30BCKOTO0 00pa3oBaHusl, 0Oy4aroMINXCcs B OJJMHHA-
AIAThIX KJ1accax 00I1eo0pa3oBaTeIbHBIX OPraHU3aluid, U MPEICTaBIsIET COOOU MPo-
rpamMMmy JIsl IOJrOTOBKY aOUTYPUEHTOB K ENMHOMY TOCy1apCTBEHHOMY 3K3aMEHY 10
XUMUHU

COIEPXAHUE KYPCA XUMUU (ITPOTPAMMA)
OBIIASA XUMUA

OCHOBHBIE TOHATHS U 3aKOHBI XUMUU. ATOMHO-MOJIEKYJIIPHOE YUEHHUE. ATOMBI
U MoJieKyJbl. Macca atoma (Monekyibl). OTHOcuTenbHas aToMHast Macca. OTHOCH-
TeJIbHAsI MOJIEKYJIIpHAs Macca. ATOMHas €IMHUIA Macchl. MoJib — Mepa KOJIM4ecTBa
BenecTBa. MoJsipHast Macca (eIMHUIIa U3MepeHus). XUMUu4deckui aneMmeHT. [Ipoctoe
BeniecTBO. [lonsaTre 00 amioTpomnHbix Moaudukanusax. [[pUuuHbl aIIOTPONHUU.
CrnoxHOoe BeIIecTBO (XMMHYECKOE COEeIMHEHHE). MexaHnueckas CMeCh U XUMUYe-
CKO€ COeIMHEHHE (CXOJICTBA U pa3nuyus). SBiaeHus pusndeckue u xumuueckue. Ba-
JICHTHOCTb U CTEIIEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB. MeTailuibl U HEMETAILIBL.
Hx nmonoxxenne B Tabaune . M.Mennaeneena.

OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHHsI MACChl. 3aKOH ITOCTOSTHCTBA CO-
cTaBa. 3akoH ABoraapo u ero cieactBus. [loctossHHas ABorapo, MOJISIpHBIA 00BEM
(comepxaHue TIOHSITHS, YKMCICHHOE 3HaueHHe). YpaBHeHue MenneneeBa-Kia-
MEUpOHa.

Crpoenne atoma. XuMmuueckas cBa3b. [leprnoanueckuii 3aKOH U IEPUOANIECKAS
cucrema [[.M1.MenneneeBa. OCHOBHBIE MOJOKEHUSI TPOTOHHO-HEUTPOHHON TEOpUU
ctpoenus siapa. [lonstre 06 aneMeHTapHbIX YacTUIlaxX (MMPOTOH, HEUTPOH, AIEKTPOH).
YuceHHble 3HAYCHUST MACChl M 3apsijia 4acTUllbl. M30TOmbI. S1epHble peBpalieHus.

CtpoeHue 2JIeKTPOHHBIX 0007I0YEK aTOMOB XUMHUYECKUX 3JIeMEHTOB. [loHsTHE
0 KBaHTOBBIX YHCJAX (IJIABHOE, MOOOYHOE, MArHUTHOE, CTMHOBOE). ATOMHBIE OpOU-
Tanu. [IpuHIMnIbL pacnpeneneHus 3JIEKTPOHOB B MHOTOJIEKTPOHHBIX aTOMax (IIPUH-
uun [laynu, NpUHIMO HAMMEHBILIEW YHEPTUH, TPABWIIO XYH/IA). DIEKTPOHHbIE KOH-
durypanuun (31eKTpOHHBIE (HOPMYJIIBI, IEKTPOHHO-CTPYKTYPHBIE CXEMbI) aTOMOB B
OCHOBHOM M BO30Y>KJICHHOM COCTOSIHHSX. S-, p-, d-, f-371eMeHThI, X MOJIOKEHUE B
tabmuie /.. Menneneena.

[lepuonnuueckuii 3aKOH M €ro 0OOCHOBAHHE C TOYKH 3PEHHUS IIEKTPOHHOTO
cTpoeHust aroMoB. CTpoeHne nepuoguyeckon cuctemsol. llepuonsl. I'pynmel u nonu-
rpynnbl. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT IOJIOKEHHUSI B MEPUOJNYECKON CH-
CTEME.

XuMuYecKasi CBA3b U €€ BUJIbl: KOBAJIEHTHAs (MOJIApHAsI U HEMOJsIpHasi), NOH-
Has, BOJOPOJIHASA, METaUTNYeCcKast. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOUW CBSI3U—



OOMEHHBIA M JOHOPHO-AKLUENTOPHBINA. XapaKTepUCTUKA CBA3U (3HEPIHs, JJIMHA, M0-
aspHOCTh). CBsA3b OMHApHAsA U KpaTHas. [lepuonnueckne cBoiicTBa aTOMOB: MTOTEH-
LAAJI MOHU3ALUH, CPOACTBO K IEKTPOHY, MIEKTPOOTPULIATEIBHOCTD U X U3MEHEHHE
B IIEPUOJAX U TPyNIIAX.

ArperaTHple COCTOSIHHSI BellecTB. BemecTBa aMmopdHbIe U KpUCTAIITUIECKHE.
THuIbI KPUCTAIIIMYECKUX PELIETOK.

PactBopsl. Boga — noJisipHbIN pacTBOpUTENb. PaCTBOPUMOCTh BEIIECTB. 3aBU-
CUMOCTb PACTBOPUMOCTH BEIIECTB OT UX HNPHUPOIBI, TEMIIEPATYPHI U JaBJeHUs. Ter-
noBeIe 3 PeKThI pu pacTBopeHun. Turbl pacTBOPOB (ra3000pa3HbIe, )KUAKUE, TBEP-
neie). KonndyecTBeHHOE BhIpaXKEHUE COCTaBa pacTBOpa: MpUOJIMKEHHbIE (pa30aBlieH-
HbIM, KOHUEHTPUPOBAHHbIN, HEHACBIIICHHbIN, HACBIIICHHbIN, MEPECHIIICHHBINA pac-
TBOP) ¥ TOYHBIE CIIOCOOBI BBIPAXKEHUSI KOHIICHTPALIUU PAacTBOPOB (MaccoBas J0Js,
oOBbeMHast 10151, MOJIsipHas KoHueHTpauus). [Ipencrapnenuss 00 MCTUHHBIX M KOJIJIO-
UJHBIX pacTBOpax. 3HAYEHUE PACTBOPOB B MEAUIIMHE, OUOJIOTUHU, XUMHUH, B OBITY.

Teopus PNEKTPONUTUIECKON TUCCOUHUALMHU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
PactBopsl anexTposnntoB. Kitaccudukanus 37eKTpoauToB 1o cujie (cyiadble U CHIIb-
Heie). Crenens auccouuanuu. CtyrneHuaras auccoluanus. Peakiuu B pacTBopax
ANEKTPOJIUTOB (KPUTEPUU HEOOPATUMOCTH PEAKUUd B PACTBOPAX SJIEKTPOJIUTOB).
Nonnsie ypaBHeHUs peakiuii (OJHBIE U cOKpalnieHHbie). ['uaponus coneit. [Ipocroit
U CTyrneH4YaThid ruaponn3. OOpaTuMeblil 1 HeOOpaTUMBIH ruapoan3. ['uaponus no ka-
TUOHY, 110 aHHOHY cOJU. KHCIOTHOCTE M OCHOBHOCTB pacTBOpoB. [loHsATHE O KuC-
JIOTHO-OCHOBHBIX UHAUKATOPAX.

OcCHOBHBIE 3aKOHOMEPHOCTHU MTPOTEKaHUsI XUMUYEeCcKuX peakiuii. Kinaccuduka-
IIUsI XUMUYECKHUX PEAKITUil: peakiuK COSTMHEHMUS, Pa3JI0KEHHUs, 3aMeIeHus1, OOMEHa.
['oMOreHHbIE U reTepOreHHBIE PEAKIIUU.

CKOpOCTh XUMHUUYECKON PEAKIUU (COAEPKaHUE MOHATHUS, €AMHUIIA U3MEPEHUS).
3aBUCUMOCTBH CKOPOCTH OT Pa3IMYHBIX (PaKTOPOB (IPUPOABI PEATUPYIOIINX BEUIECTB,
KOHLIEHTpaluu, JaBleHus, Temneparypsl). KoHCTaHTa CKOPOCTH XMMHUYECKOUN peak-
UM,

Kunernueckoe ypaBHEHHWE XMMHMYECKOM peakuuu. Bpems npoTekaHus peakuuu
(CBSI3b MKy BPEMEHEM M CKOpPOCThIO peakiun). [Ipasuno Baut-I'odda. Temnepa-
TypHbIH K03 durment ckopoctu. Katanus u karanuzaropsl. [IpencraBnenue o mexa-
HU3MAax

TOMOT€HHOT'0 Y T€TEPOre€HHOI0 KaTaau3a.

TemnoBbie A (PEKTH XUMUUECKUX PEAKIUNA. DK30- U IHAOTEPMUUYECKUE PEaK-
uu. TepMoxumuueckre ypaBHeHus. 3akoH ['ecca u ero cienctus. Termora oOpa-
30BaHMS U TEIUIOTA CTOPAHMUSL.

HeobOpatnmbie 1 oOpaTuMbie peakiui. XMMHUYECKOe paBHOBECHE. Y CIIOBUS
cMetieHus pasHosecus. [Ipunuun Jle Hlarense.

OCHOBHBIE MOJIOKEHUSL DJIEKTPOHHOW TEOPUU OKHUCIEHUS-BOCCTAHOBJIECHUS
(oKuCIEeHue, BOCCTAaHOBJIEHUE, OKUCIUTENb, BOCCTAHOBUTEN b, OKUCIUTEIHLHO-BOCCTA-
HOBUTENbHAS peakiusi). BaxxHelme oKUCIUTENN U BOCCTAHOBUTENU (IIPOCTHIE Be-
[IeCTBA U XUMHUYECKHE COEIWHEHHUs). BiusiHue cpelnbl Ha HampaBieHHE OKUCIU-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAKIUN.

[TpencraBienue o0 3MEKTPOIN3E. DIEKTPOIU3 PACIIIIABOB U BOJIHBIX PaCTBOPOB
C UHEPTHBIMHU JJIEKTPOJAMH U PACTBOPUMBIM aHOJ0M. KaToHas M aHOHAS peaKLIHH.



OCHOBHBIE KJIACCHl HEOPraHUYECKUX cOeaAMHEHU. OKCHIBI, TUAPOKCUABI (OC-
HOBaHMsI, KUCJIOTHI), conu. Knaccudukanus, HoMeHkiarypa, rpadpudeckue GopMyIibl,
CHOoCOObI MOTy4YeHUs, PU3NUECKHE U XMMUUYECKHE CBOMCTBA.

Kommuiekcusie coennnenus. CTpoeHne KOMIUIEKCHBIX COSMHEHUN Ha TIPUMEpE
THJIPOKCO- U aKBAaKOMIUJICKCOB aJIOMUHUS, MEH, IIMHKA, XpOMa, a TaKKe ITHaHUI0B
xenesa (1) u xenesa (11).

HEOPI'TAHUYECKAS XMUA

Hemeramnbl. O01Ias xapakTepucTHKa HEMETAILIOB. S- U p-HemeTaubl. [loso-
KEHHE B IEPUOIUYECKON CUCTEME.

Bonopon u ero uzoronsl. Haxoxaenue B npupojie. [[BOMCTBEHHOE MOJT0KEHNE
BOJIOpO/Ia B mepuoaudeckoil cucreme. CtpoeHue atoma. XapaKTepHbBIE CTENEHU
OKHUCJICHHS ¥ BaJIEHTHOCTh. COCTaB M CTPOCHHE MOJIEKYJIbI Bojopoaa. dusznueckue u
XMMHUYECKUE CBOMCTBA. BOCCTaHOBUTENBHBIE U OKUCIUTEIBHBIE CBOMCTBA BOJIOPOAA.
Cnoco0bl noJydeHusi BOJOPO/ia B MIPOMBIIIICHHOCTH U Jaboparopuu. Boga. ®usu-
YECKME U XUMHUYECKHE CBOMCTBA BOJBI. [Iepokcua Bonopoaa, ero OKUCIUTEIbHO-BOC-
CTaHOBUTEJIbHAS IBOMCTBEHHOCTb.

Hemeramibl 7A rpynmbi. O0mias XxapakTepucTUKa 3JIEeMEHTOB 7A rpymibl. ['a-
JoreHbl. BaneHTHbIE COCTOAHUS TaIOreHoB. [‘amoreHoBomOpOnbl. ['amoreHumbl.
XJI0p, CTPOEHUE €T0 aToMa. XapaKTEePHbIE CTEIIEHU OKUCIEHUs XJiopa. [IpupoaHeie
coeauHeHus xjopa. CoctaB U CTPOCHUE MOJIEKYJIbI XJi0opa. PU3HMUECKUE U XUMUYE-
CKHE CIOCcO0BI Moay4yeHus xjopa. Ero noiyuyenrue B MpOMBILUIEHHOCTH H J1a0OpaTo-
pun. XJI0pOBOIOPO, COJISIHAS KUCIOTA U XJIOpUAbl. COCTaB U CTPOCHUE MOJIEKYJIbI
xjiopoBogopoaa. duznueckue 1 XMUMUYECKUE CBOMCTBA, CIIOCOOBI MOYYEHUS XJIOPO-
BOJIOPOJA Y COJISIHOM KUCJIOTHI. KauecTBeHHAs peakys Ha XJIOPUI-HUOH.

Kucnopoaconepxaiye CoeIMHEHUS XJIOPA: OKCUABI, KACIOTHI, coyii. CpaBHe-
HHUE KHUCJIOTHBIX U OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB KUCIOPOACOAEPHKA-
X KUCJIOT XJIOPA B 3aBUCUMOCTH OT CTEIIEHU OKUCIICHUS B KUCIOTE. [ UIMOXIIOPUTHI,
XJIOPUTBI, XJIOPAThI, IEPXJIOPATHI. XJIOpHAsi U3BECTh, OEPTOJIETOBA COJIb, UX TOJyUe-
HUE, CBOMCTBA U IPUMEHECHUE.

CpaBHeHue CBOMCTB (pTopa, OpoMa 1 o/1a CO CBOMCTBaAMU XJIOpa, MOCIIeI0BA-
TEJIbBHOCTb BBITECHEHUS APYT JIpyra U3 pacTBOPOB COJIEH.

Mennko-61oa0rndecKoe 3HaYeHUE JIEMEHTOB 7A TPYMIbI U UX COSTUHEHUH.

Hemeramiel 6A rpynmel. OOmmiasi XapakTEepUCTHKA AJIEMEHTOB OA TpyMIIbL.
XanbKoreHbl. BaneHTHBIE COCTOSIHUS XaIbKOT€HOB.

Kucnopon, ctpoenne aroma. XapakTepHbIE CTEIIEHU OKUCICHHS U BAJICHTHO-
ctu. Kucnopon B mpupoae. AmtoTponHbie Moaudukannu kuciopoaa. Coctas v CTpo-
€HHE MOJIEKYJIbI Kuciiopoaa. OU3nuecKue 1 XMMUYECKUE CBOMCTBA, MOJTyYEHHUE KHUC-
JI0OpOJia B MPOMBIIIJICHHOCTH U 1abopatopuu. Kuciopo kak okuciauTenb. OKCUabl U
nepokcuibl. CpaBHeHUE (PU3NUECKUX U XUMUYECKUX CBOMCTB KUCIIOPO/Ia U 030HA.

Cepa, ctpoeHne atoma. XapaKTEpHbIC CTETNEHW OKHUCJICHUS W BAJICHTHOCTH.
Haxoxnaenue cepsl B mpupoje. AinoTponust cepbl. Du3ndyeckue 1 XuMUYECKUE CBOI-
CTBa, CIOCOOBI moiydeHus cepbl. CepoBOIOPOA, CEPOBOMOPOIHAS KHUCIOTA, CYJIhb-
¢uael. CocTaB U CTPOCHHE MOJIEKYJIIBI CEPOBOI0pOIa. KHCI0THBIE 1 BOCCTAHOBUTEIh-
HBIE€ CBOMCTBA cepoBoaopoaa. Pu3znueckne 1 XMUMUYECKUE CBOMCTBA, ITOJy4YEHUE Ce-
poBonopoaa. KauectBennas peakiusi Ha cynbhua-uon. Kucinopoacoaepxariue co-
enuneHust cepol: okcuabl cepsl (IV, VI), cepHucTast u cepHast KUCIOTHI, CyabGUTHI U



cynbdarel. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOWCTBA CEPHUCTOM KHUCIOTHI U
cynbgartoB. CBoiicTBa 1 criocoObl nmoxydeHus. KauecTBeHHble peaKInuu Ha CyJIb(puT-
U CyJb(aT-HOHBI.

Mennko-01oI0rn4ecKoe 3HaUeHHE HEMETAIUIOB 6 A TPYIIIbI U UX COETMHEHHI.

Hemeramnsl SA rpynnsl. OOniasi XapakTepUCTHKa 3JIEMEHTOB TNIABHOM MOJ-
TPYIIIBI IATOM TPYIIIBI NEPHOINYECKON crucTeMbl. [[HUKTOreHbl. BaneHTHbie cocTOs-
HUS ITHUKTOTEHOB. A30T, CTPOEHUE aToMa. XapaKTEPHbIE CTENIEHU OKUCIIEHUS U Ba-
neHTHocTU. Haxoxaenue B npupoze. CoctaB v CTpOEHHE MOJIEKYJIBI a30Ta. [lomyde-
Hue, pU3NUYecKre U XMMUYecKrue cBoicTBa azota. Ammuak. [lonyyenue ammuaka B
IPOMBIIIEHHOCTH U JabopaTopun. CocTaB U CTPOCHHUE MOJIEKYJIbl aMMuaka. Mexa-
HU3M 00pa3oBaHMs HOHA aMMOHUs. DU3NYECKUE U XUMUYECKHE CBONCTBA: KUCIOTHO-
OCHOBHBIE U OKHCJIHUTEIbHO-BOCCTAHOBUTEINbHBIE. Conn aMMOHUs. PasnoxeHune co-
Jel aMMOHUS (TepMHUYecKoe U ruaponn3). KauecTBeHHas peakuys Ha HOH aMMOHMUSL.
Kucnopoaconepxainiye coeAMHEHUsT a30Ta: OKCUIbI, a30TUCTast U a30THAsT KUCIOTHI
— (u3MYeCcKUe U XUMUYECKUE CBOMCTBA, monyueHne. HuTputel u HUTpathl. OKUCITU-
TEIbHO-BOCCTAHOBUTEIbHASL ABOMCTBEHHOCTh HUTPUTOB. T€pMUYECKOE pa3IOKEHUE
HUTPATOB.

ABOTHBIE YI0OpEHMUSI.

®ocdop, crpoeHne aTroma. XapakTepHble CTEIIEHU OKUCIIEHUS U BAJIEHTHOCTH.
[Tpuponnsie coemunenus docdopa. [lonmyuenue docdopa. Amnorponus docdopa.
duszndeckre u XuMHIeckue cBorictBa gocdopa. Pochun (hochopoBogopon), doc-
¢unsl. [lomyuenue u coiictBa. Kucinopoausie coennnenus gochopa: OKCHIIbI, KUC-
J0ThI, conu. Mera-, 1u-, opropochopusie kuciaotel. [loayyenue, puznueckue u Xu-
Muueckue cBorictBa. ®ochopHbie yaoOpeHus.

Menuko-61oaorndeckoe 3Ha4eHuE HEMETAILIOB SA TPYIIbI U X COSAUHEHUH.

Hemeramnsl 4A rpynnel. O01masi XxapakTepuCTHKa 3JIEMEHTOB MOATPYMIIbI yT-
nepopa. [lonoxxenue B nepuoanyeckoin cucreme. BaneHTHbIE COCTOSHUSA DIIEMEHTOB
4 A rpynmsl.

Yraepoa, ctpoeHue atoma. XapakTepHbIE CTEIIEHU OKUCICHUS U BaJIEHTHOCTH.
Annotponus yriepoja. CTpoeHue U CBOMCTBA aliMas3a U rpadura. AKTUBUPOBAHHBIM
YTOJib ¥ €ro npuMeHenue. dusznueckne u XUMUYECKHE CBOMCTBA yriepoaa. Kucmuo-
poJHbBIE coeuHeHMs yriepoaa: okcu yriaepoaa (1V), yromsHast Kkciaora, THaApoKap-
O6oHatel u kapOoHnatel. [lomyueHue, gusznueckne M XUMUYECKHe cBoiicTBa. Kaue-
CTBEHHAs peakiivs Ha KapOOHAT-MOH. YTapHbIN Ta3 U €ro CBOMCTBA.

Kpemunii, ctpoenune aroma. XapakTepHbIE CTENIEHU OKUCIIEHUS U BAJIECHTHOCTH.
[Tonyyenue u coiictBa kpemuus. Cunniuabl. Oxcun kpemuus (1V). Kpemuuessie
KUCHOThl. CHIIMKATHI, UX MOJyYEHUE U CBOMCTRA.

Mennko-6noaornyeckoe 3HaueHUe AIEMEHTOB 4A TPYIIIBI U UX COCTUHEHUHN.

Mertannsl. O0Omuii 0630p MeTaiuioB. Haxoxxaenue meramioB B mpupoze. [loso-
KEHUE METAIJIOB B IEPUOIMUECKON CUCTEME DIIEMEHTOB. MeTaimnueckas cBsa3b. Ou-
3MYECKUE U XMMHYECKHE CBOMCTBa MeTayuioB. OOume cnocoObl MOJTyYeHHs] METal-
70B. CIi1aBbl M MX CBOMCTBA.

MeTtamnibl rnaBHbIX noArpynn. O01as xapakTepucTUKa METaIOB HA OCHOBE UX
IIOJIOKEHUS B IepuoandecKon cucreme. Hatpuil u xanuii, ctpoenue aromos. Ilpu-
poaHble coeauHeHus HaTpud U Kains. [loyuenne. @u3zndeckre U XUMHUYECKUE CBOM-
CTBa HaTpus U Kanus. Ejgkue mienouu, ux noiydeHue u cBoiictBa. Conu HAaTpus U
kanus. Kanuiineie ynoopenus.



OO111ast XapaKTepUCTHUKA 3JIEMEHTOB 2 A rpynibl. Kanbluii 1 Marauii, CTpoeHue
atoMoB. Haxoxxnenue B npupoze. [lonydenue, puzndeckue 1 XUMUUECKHE CBONCTBA
Kajbliug M Marausa. Heramrenas u ramieHast u3Bectbh. JKeCTKOCTb BOJBI, CIIOCOOBI €€
yCTpaHEHHS.

OO011ast XapaKTEPUCTHKA 3JIEMEHTOB 3 A rpynibl. AJTIOMHHHI, CTPOCHHUE aTOMa.
[Ipupoausie coequnenus antoMunusd. [lonydenue, puznueckne 1 XMMUYECKUE CBOM-
CTBa aTIOMHUHHS. AMIOMUHOTEpMUS. AMMOTEPHOCTh aNIOMUHUS, OKCUJA U THAPOK-
cuJa amtoMUHUA. [ MaApOoan3 conel aatoOMUHUSL.

Meanko-061oa0rnyecKoe 3HaueHHe METAJIOB IIaBHBIX MOATPYII U UX COETU-
HECHUM.

Mertannel moOouHbIX noarpymm. Menp. IlonoxeHnue B mepuoauuecKoil cCu-
creMe. CTpoeHue aToma. XapaKTepHbIE CTENEHN OKUCIEHUS U BaieHTHOCTU. Coenn-
Henus meau (1) u (11): oxenael, TuapokcH bl conu. [lomydeHre U CBOMCTBA.

[nuk. Ilonoxenne B mepuoanveckon cucreme. Ctpoenue aroma. CBOMCTBA
[IUHKA, OKCUJa U TUAPOKCH A IIMHKA. AM(OTEPHOCTh LIMHKA U €0 coequHenuil. [{un-
KaThl U TUJIPOKCOKOMILICKCHI ITUHKA.

Xpowm. [lonoxenune B nepuogmueckor cucreme. CtpoeHue atoma. Xapakrep-
HbIE CTETNIEHU OKUCJIEHUS U BaJIeHTHOCTH. CBOMCTBa XpoMa U ero coeuHeHui. OKeu
u runpokcuy xpoma (l11), ux nmomydenue u ampoTepHOCTh. XPOMUTHI U THAPOKCO-
koMmruiekcbl xpoma (111). XpoMmoBbIit aHTHAPHU, XPOMOBAsI U TUXPOMOBAsI KUCIIOTHI.
Xpomartsl 1 Auxpomatbl. OKHCIMTEIbHBIC CBOICTBA coeauHenunit xpoma (V1).

Mapranen. [lonoxenue B nepuoandeckoi cucreme. Ctpoenue atoma. Xapak-
TE€pPHBIE CTENEHU OKUCIICHHUS W BAJICHTHOCTH. VI3MEHEHUE KHUCIOTHO-OCHOBHBIX U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEAMHEHUI MapraHilia B 3aBUCUMOCTHU
OT CTEIEHU OKHMCIICHUS Maprania. [lepmManranar kanus. TepMuueckoe paziiokKeHue.
BoccranoBnenue nepManraHaT-uoHa B KUCIJIOM, HEUTPAJIbHOM U IIEJOYHOM cpeaax.

Keneso. [lonoxenune B nepuoandeckoi cucreme. CTpoeHue aroma. Xapakrep-
HbIE CTETICHU OKUCJICHUS U BaJIeHTHOCTH. [lomyuenue xene3a. XuMuueckue CBOMCTBa
xene3a. Okeunsl U ruapokeuanl sxenesa (1) u (1), ux moyuenue u cpoiictBa. Cosm
xeinesa (1) u (111). KauectBennsie peakuuu Ha woHbl xene3a (1) u (11).

Menrko-0uonaoruueckoe 3HaYeHUE METAJIOB MOOOYHBIX MOATPYIIN U UX COETU-
HECHUM.

OPTTAHUYECKAA XMUA

Teopernueckre MOJIOKEHUS OPraHUYECKOM XUMHUH. Teopuss XUMHUUYECKOIO
CTpOEHUS opraHnyeckux coequnenuii A.M.bytneposa. I3omepus u ee BUIbI (CTPYK-
TypHas, TEOMETPUYECKas, TOJOKEHUS KpPAaTHOW CBS3W WM (PYHKIIMOHAIHHOU
TPYIIIIBI).

Oco0eHHOCTH CTPOCHHMSI aTOMa yTiiepoa. DIEKTPOHHOE 00IaK0 U OpOUTaIh, UX
bopMBI: S,p. DIEKTPOHHOE U IIEKTPOHHO-Tpadudeckue hopMysibl aToMa yriepojaa B
HOPMaJIbHOM M BO30YKJIEHHOM cocTosiHUsX. [ToHsTHE 0 THOpU U3l aTOMHBIX Op-
OuTasel, BaJIeHTHBIE COCTOSTHUS aToMa yriiepoja (sp, sp2 u sp3). Banentnocts. [1o-
HSATHUE MIEPBUYHOTO, BTOPUYHOTO, TPETUYHOTO M YETBEPTUYHOTO aToMa yriepoa.

DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI OpPTraHHYECKUX Be-
IIECTB HAa IPUMeEPEe MOJIeNIel MOJIEKYJI METaHa, 3TUJIEHA, alleTUJIeHa U OeH301a. DJeK-
TPOHHAsl MPUPOAA XUMUUYECKUX CBA3EH B MOJIEKYJIaX OPraHUYECKUX COEAUMHEHUHU.
Pa3HOBHIHOCTH XUMUYECKOU CBSI3U: G- U T-CBsI3U. CBOMCTBA XMMUYECKUX CBSI3€H B



MOJIEKYJIaX OPTAHUYECKUX COCIMHEHHM: TTOJSPHOCTD, CONPSKEHUE, IEIIOKATU3aLINs,
apoMaTuyHOCTh. [loHATHE O B3aMMHOM BIMSHUM aTOMOB Ha MPUMEpPE TOIyoJia, de-
HOJIA, XJIOPYKCYCHOM KHUCIOTHL. CriocoObl pa3phiBa cBsizei. I[IpomexyTouHbie va-
CTHUILIBI (paJuKalbl, KATUOHBI, AaHUOHBI, X CBOMCTBa. Knaccudukarus opraHmaeckux
COCJIMHECHUN, OPraHUYECKUX peakuuil. KuCI0THO-OCHOBHBIE U OKHUCIUTEIBHO-BOC-
CTAaHOBUTEJIbHBIE CBOMCTBAa OpraHUYECKUX coequHeHud. OO1re TpUHIUITBE HOMEH-
KJIATypbl OPraHMYECKUX COCAMHEHHM (TpUBHAIbHAs, pajuKalibHas, CUCTEMaTHuye-
cKas).

OCHOBHBIE KJIaCChl OPraHUYECKUX coeAMHeHu. YraeBogopoabl. Knaccuduka-
st yraeoaopoaoB. [IpenenbHblie yriaeBogopoas! (ankanbl). ['oMonornyeckuii psi
QJIKAHOB. 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3NYECKUX CBOMCTB B TOMOJIOTHYECKOM
psany. M3oMepus 1 HOMEHKIIATypa ajikaHOB. MeTaH. TeTpasapudeckoe CTPOCHHUE MO-
nexynsl, SP3-rubpuausanus. [puponusie uctounuku. [onydenne, pusnueckue u Xu-
MHYECKHE CBOMCTBA MeTaHa. Mexanu3m peakunu 3amenienus. [{uknoankansl. Oco-
OEHHOCTH CTPOCHHUSI LIMKJIONPONaHa U [IUKJIOTEeKCaHa.

HenpenenbHble yrieBoA0OpOabl (aIKEHbI, aTIKUHBI). 'OMOI0OTHUYECKU psiji ATH-
neHa. M3oMeprs 1 HOMEHKJIATypa aJKeHOB. DTUJIEH: JIEKTPOHHAS IPUPOIA JBOMHOMN
CBSI3H, CTPYKTypHas (popMyJIa, SP>-ruOpuau3anys, G- U T-CBA3H B MOJIEKYJIE STHIICHA.
[Tonydyenue, ¢puznueckre U XUMUYECKUE CBOMCTBA dTUJIECHA. Peakuus moaumepusa-
MY Ha MMPUMEPE MOIYUYEHUs MONUITIIEHA. /IlueHoBbIE YriIeBOogopoasl (AueHsbl). by-
TagueH. [I[pupoaHblii 1 CHUHTETUYECKUM KayqyKH.

['omonoruueckuil pan auetwieHa. M3omepus 1 HOMEHKIIATypa allKHHOB. Alle-
TUJIEH. OJEKTPOHHAs TMpUpOJia TPOWHOW CBSI3U, CTPYKTypHas Qopmyna, Sp-
rubpuauzanus. [lonyuenue, pusnyeckne 1 XMMUYECKUE CBOMCTBA alleTuieHa. Peak-
uus Kydeposa.

ApomaTtnueckue yrieBoaopoibl (apensl). ['omonornyeckuii psg 6enszona. beH-
30J1. DJIEKTPOHHOE CTPOEHUE MOJIEKYJbI OeH30i1a. PopMysia XMMHUUECKOTO CTPOSHUS
(coBpemennasi, Kekyne). [lonydyenue, puzndeckue U XMuMUYECKUE CBOMCTBA OEH301IIa.
Tonyon. B3auMHOE BIMSIHUE aTOMOB B MOJIEKYJIE€ TOJIYOJIA.

["anorencoaep:xaiirie coequHeHns. MeTopl MOTyYeHHs] U CBOMCTBA HA MpH-
MEpe METaHa, YKCYCHOW KUCJIOTHI U JP. COCTMHECHUH.

Hed1p 1 ocHOBHBIE TIPOAYKTHI ee miepepadoTku. [IpuponHbie Ta3bl U UX HC-
IIOJIb30BaHMUE.

Kucnopoaconepxamue oprannyeckue coenuHeHust. Crnuptel. OyHKIIMOHAIb-
Has rpynmna. Knaccudukanus cnupToB. ATOMHOCTh ciMpTOB. [lepBuuHbIE, BTOpUY-
HBI€ Y TPETUYHBIE CIUPTHL: NPEAECIbHbBIC, HENPEICIbHBIE U APOMATUYECKUE CIIUPTHI.
['omonoruueckuii paa npeaeabHbIX OJJTHOATOMHBIX CIUpTOB. HOMeHKnaTypa u nzome-
pust. DTunoBei cnupt. CTpoeHUE MOJIEKYJIbI, CIIOCOOBI MOMy4YeHUs, (U3NUECKUE U
XUMHYECKUE CBOKMCTBA ITUIIOBOTO CIIUPTA.

MHoroatoMHbie CIIUPTHI: STHUICHIJIMKOIIb U rIulepuH. X crpoenue, noiyde-
HHE U CBOWCTBA.

®denoi. CtpoeHune MoJieKyibl. BzanmMHoe BIusiHEE aTOMOB B MOJIEKyJIe (heHoa.
[Tomyuenue u cBoiicTBa (eHoa.

Anbaeruibl U KeTOHb — (YHKIMOHATIBHBIE U30MEPhI. [ OMOTOTHYECKUN Pl
anpaeruaoB. M3omepusi 1 HOMEHKIIATypa aabaeruaoB. GopmanbAerui U aleTalbie-
ruj. CTpoeHue MoJIeKyJI, ToJlydeHue, GU3NUecKre 1 XuMHUYECKHUe cBoicTBa. Peakiuu



nonukouaeHcauuu. [lomyuenue dpenono-popmanbaeruAHON CMOJBL. ALIETOH — MPO-
creiimmii ketoH. [lomyuenue u cBoiicTBa anerona. Kapbonoseie kuciaotbl. OCHOB-
HOCTh KHCIJIOT. IIpenenbHble, HENpeneabHbIlE U apOMaTHYECKUE KapOOHOBBIE KHC-
JIOTBL. [ 'OMONIOTHYECKUM psA MPEEIbHBIX OJHOOCHOBHBIX KUCIIOT. MypaBbHHAs U YK-
CycHas KHCIOTHI. VX cTpoeHwue, mosyueHue, GU3ndecKue 1 XUMUIECKHEe CBOWCTBA.
Briciue kapOOHOBBIE KUCTOTHI — MAIbMUTUHOBASI, CTEAPUHOBAS, OJICMHOBASL.

O¢upsl. I[IpocTsie u cnoxHbie 3¢upsl. [lonydenue, puzndyeckue 1 XUMUYECKHE
cBoiicTBa. Peakiuu srepudukanuu. ['uapoiamns ciaoxkHbIX 3QUpoB.

A3oTcozepiKallie opraHndeckue coenuHenus. Hurpocoennnenusa. OyHKIM-
oHayibHas rpynmna. HutpoOenson. IlomyueHnue u cBoMcCTBA.

Amunbl. @yHkimoHanbHas rpynna. Knaccudukanus. Ctpoenue monexyi. [o-
Jy4eHUE U CBOMCTBAa aMUHOB. KHCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBU-
TEJbHbIE CBOMCTBA aMUHOB. AHWINH. CTpOEHUE MOJIEKYJIbI, IOJyYeHHE U CBOMCTBA.
Peakmus 3unnna.

AMUHOKHCIIOTHI. OyHKIIMOHAIBHBIE TPYIIIBL. [ OMOJIOTHYECKNN Psii aMUHOKHC-
70T. Anbda- u O6era-aMUHOKUCIOTHL. [loHsATHE O OUIMOJSIPHOM HMOHE, MENTHIHOMN
cBsi3u. OOpazoBanue nentuaoB. [lonmyyenue u cBoiicTBa aMuHOKUCIOT. CTpOEHUE OT-
JEIbHBIX IPEACTABUTENIEH aMUHOKHUCIIOT: TJIMINHA, aJJaHWHA, UCTENHA, CEPUHA, TITy-
TaMUHOBOMW KHCJIOTHI, JIU3UHA, peHunananuta. [loatue o reTepoluKiInyecKkux co-
eauHeHusX. CTpoeHue 1 XUMUYECKHE CBOMCTBA MUPUANHA, TUPPOJIA, MIMPUMHINHA U
nypuHa. CTpoeHre NMPUMHIMHOBBIX U TyPUHOBBIX OCHOBAaHUI: IUTO3MHA, yPallXJIa,
TUMHHA, aICHUHA, TYaHUHa.

Mennko-01oI0rn4eckoe 3HaYeHUE OCHOBHBIX KJIACCOB OPraHUYECKUX COEIU-
HECHUM.

Baxxnenmme opraHndecKue NpupOoIHbIE COCIUHEHUS.

Kupsl. [Tonydyenue u cBoiicTBa xkupoB. OMbUIEHHE KUPOB. [ MaporeHnsanus
KHUPOB.

VYrneroasl. yHkuroHanbHas rpynna. Knaccudukanus yrineBomon. IIpupon-
HbI€ UCTOYHUKU U CIOCOOBI monydeHus. OcobeHHOCTH n3oMepun. MoHOcaxapuabl:
III0K03a, (PpykTO3a, pubo3a u Ae3okcupuodosa. Ix crpoeHre u XMMHUYECKUE CBOM-
cTBa. /lucaxapuael: ManbTO3a M caxapo3a. BoccTaHaBnMBaromye U HEBOCCTAHABIIN-
Baromue aucaxapuael. Caxaposa. I'maponus caxapo3ssl. [lonmcaxapuabl: kpaxmai u
LEJUTI0103a. DTepuuKalus HEeUTI0I03BI.

benku — BBICOKOMOJIEKYJISIPHBIE TPUPOAHBIE coenHEHUs. CTpOEHNE, CUHTE3 U
cBoiicTBa O6enkoB. [loHATHE O TEPBUYHOM, BTOPUYHOM U TPETHUUHOM CTPYKTypax Oeli-
koB. KauecTBeHHbIE peakliuy Ha OEJIKU.

Menuko-6uonorndeckas poJib MPUPOTHBIX COCTUHEHHM.

BricokoMonekyssipabie coequHeHus. O01ue NOHITHS XUMUU BBICOKOMOJIEKY-
JISIPHBIX COEAMHEHNI: MOHOMED, ITOJTUMED, FJIEMEHTAPHOE 3BEHO, CTENEHD MOJIMMEPH-
3anuu. Peakiuy nosmMepu3anuy ¥ MOJMKOHIEHCALUU, KaK CIIOCOOBI OJIy4EeHHUS T10-
JIMMEPOB, - UX CXOACTBO U Pa3Inyusl.

TEMBI U COIEP)KAHUE 3AHSITUN

CTpyKTypa 3aHATHH 10 XUMHHU BKJIIOYaeT:
1. Onpoc u pazdop yueOHOro MaTepuaa 1o TeMe 3aHATHS
2. Peuienue 3a1a4 U BBINIOJHEHUE YIIPAKHEHUN



3. IIpoMexyTOUHbIE KOHTPOJIbHBIE paOOThI U UTOTOBAsi KOHTPOJIbHAsS padoTa.

MPAKTUYECKUME 3AHATHS IO OBIIEN XUMHH

Tema 3auaTus

Bormpocsl 1151 KOHTpOIIS

OCHOBHBIE TOHATHS U 3a-
KOHBI XUMHH.

3aKOoHBI COXpaHEHUs Macchl U 3Hepruu. ['a3oBble 3a-
KOHBI. 3aK0H ABoraapo. Moib - Mepa KOJInYecTBa Belle-
ctBa. ColepkaHue MOHATHI: MOJSIpHAsT Macca, MOJISIp-
HBI 00BEM, Ynclio ABOTaapo, MaccoBas, oObeMHas U
MOJISIPHASI JTIOJIM, OTHOCHUTEJIbHAS IJIOTHOCTh I'a30B.

OCHOBHBIC KJIaCChI HCOopra-
HHUYCCKHUX COGﬂHHGHHﬁ.

Oxkcunpl, OCHOBaHMS, KUCIOTHL. OmpeneneHue Kiacca.
Knaccudpukanus. Homenknarypa. ['padbuueckue dop-
MyJibl. CTeneHb OKUCIEHUSI U BaJeHTHOCTh. Onpezerne-
HUE BaJeHTHOCTU MO rpaduyeckum Qopmynam. Cro-
coObI moy4ueHus. PU3NIECKUE U XUMHUYECKHE CBOMCTBA.

OcCHOBHBIE KJIACCHI HEOPTa-
HUYECKUX COCIMHEHHUM.

Comu. Onpenenenue kinacca. Knaccudukanus. Homen-
kiarypa. ['padpuueckue popMyIibl cpeTHUX, KUCIIBIX, OC-
HOBHBIX coOJieH, cojield aMmMoHusl. CIOCOOBI TOJTyYEHUS.
Du3NYECKUEe U XUMHUYECKHE CBOWMCTBA. KOMILIEKCHBIE
conu. Koopnunaumonueie ¢opmynsl. HomeHkmarypa.
['eneTnueckas CBsI3b MEXY KJIaCCAMH HEOPTAHHMYECKUX
COCJMHECHUM.

Ctpoenue aroma. [13 u IIC
JI.1. Mennaeneena.

KBanToBbI€ uncia. [I[puHIKIIBI pacnpeeneHus JIEKTPo-
HOB B aToMax: NpUHUUIBI [laynu 1 HauMeHbIIEH 3Hep-
run (npaBuiio KieukoBckoro), npasuio ['ynna. Ctpoe-
HUE AJIEKTPOHHBIX 000JI0UEK aTOMOB U HOHOB 3JIEMEHTOB
IIC B ocHOBHOM M BO30YXJAEHHOM cocTosHMsX. CTpoe-
Hue anpa. [[poToHHO-HEUTPOHHAS TEOPUs. DIIEMEHTAp-
HbIE YacTULbI. S nepHbie npespamieHus. M30Tomnsl.

Crpoenue BEIIIECTBA.
Crpoenue Monekyn. Xu-
MHUecKas cBsa3b. Kpucran-
JNYECKUE PEIICTKHU.

Tumnbl XUMUYECKUX CBSI3€U: KOBaJleHTHasl (MOJsipHAs U
HEMoJIApHAs), WOHHAs, BOJOPOJHAS, METATTUYECKasl.
['ubpuauzanusi aTOMHBIX OPOUTAINMN M POCTPAHCTBEH-
Hasi KOH(GUTypalus MOJIEKYJ. THIbl KPUCTATIMYECKUX
pPEILIETOK.

OKHUCIIUTETHHO-BOCCTAHO-

OCHOBHBIE TOJIOKEHUS IJIEKTPOHHOM TEOPUHU OKHCIIE-
HHUSI-BOCCTAHOBJICHUA. BakHeuIne OKUCIUTEIN U BOC-
CTaHOBUTEIIN. BlIMsIHUE KUCTOTHOCTH CPENbI HA BOCCTa-
HOBJICHME TIEpMAHTaHaTa U guxpomara kaausa. OKuciu-
TEJIbHO-BOCCTAHOBUTEJIbHAS JBOMCTBEHHOCTh. Peakiumu
C ydacTHeM IepoKcHaa Bojopoaa. Metoa moadopa Ko-
s¢unmentoB B ypaBHenusix OBP: snexktpoHHbIN Oa-
naHc. CocraBnenne ypapHeHur OBP. [Iporuos npoayk-
toB OBP.

BUTEJIbHBIC peakiuu
(OBP).
OO0mme 3aKOHOMEPHOCTH

MPOTEKAaHUSI XUMHUYECKUX
peaKunil.

OO6patumpie u HeoOpaTuMble peakiuu. CKOPOCTh XUMHU-
yeckor peakuuu. Karamn3 u karanuszaropsl. [IpaBuio
Bant-T'opda. Cmemenne (CABUT) XUMUYECKOTO PaBHO-
Becus. Ilpunmun Jle [llatense. OCHOBHBIE MOHATUS U




3aKOHBI TEPMOXUMUH. JK30- U SHIOTEPMHUUECKHE PeaK-
nuu. TermoBol 3¢ ekt XuMudyeckoil peakuuu. 3aKOH
I'ecca u cneacTBHs U3 HETO.

PactBopsl. PacTBOprMOCTH
BellecTB B Bojie. KoHleH-
Tpauus pacTBopa. JJIeK-
TPOJINTHYECKAS TUCCOLINA-
. IoHHbIE ypaBHEHUS
pEaKIuu.

I'maponus conen.

PacTBOpeHune ra3oB, TBEpAbIX BELIECTB U KUJIKOCTEN B
Boze. PacTBopuMOCTh U KOI(PPUIIUEHT PACTBOPUMOCTH.
CniocoObl BbIpa)KeHUS KOHIIEHTpallK pacTBOpoB. OcHO-
BaHUS, KUCIIOTBI, COJIM B CBETE TEOPUHU AJIEKTPOIUTHYEC-
ckoi qucconuann. {ucconnanys Boabl. OCHOBHBIE TO-
JIOKEHUSI TEOPHUM BJIEKTPOIUTUYECKOW TUCCOLHALNU.
Crenenp aucconmanuu. CUIbHBIE U CHa0bIE JIEKTPO-
autel. CTyneH4yaras auccounanus. MoHHoe npoussese-
Hue Boabl. KHCIIOTHOCTH cpenbl. BogopoaHbIil v THApPOK-
CUJIbHBIN Noka3zarenu. MloHHble ypaBHEHU peakuuii. Pe-
aKIMK B pacTBOpPax 3JeKTposuToB. Kpurepuu Heobpatu-
MOCTH PEaKIUH.

I'maponus coneil Mo KaTUOHY, O aHUOHY. COBMECTHBIN
ruaposn3. HeoOpaTumsliil ruiposms.

KonTtpoarHas paboTa o o01ieil XuMuu.

10

OO0cyxneHue pe3yabTaToB
KOHTPOJIBHOM paboThI 110
oOuiel XUMHH.

Pa360p 3a1annii KOHTPOJILHOM PabOTHI IO OOIIEH XUMUU
(OTBETHI HA BOMPOCHI U PEIICHUE 3aJaHHM, BHI3BABIIUX
3aTPYJHEHHE Yy CIYIIATENECH).

Pemenue 3anau.

NPAKTUYECKUE 3AHATHUA IO HEOPTAHUYECKON XUMUU

Hemeramnbl. O61uit 00-
30p. Bogopoa. Bona. Ile-
pokcu Bojgopoaa. I'ano-
TEHBI U UX COCIUHECHMUSI.

DIIEKTPOHHOE CTPOEHHE aToMa BOAOpoaa. /[BOWCTBEH-
HOE MOJI0KEHNE B nepuoandeckoit cucreme .M. Men-
neneena (I1C). Ctpoenue molieKysbl BOJopoaa, husnde-
CKME W XUMHUYeCKue cBoiicTBa. [lonydenue Bomopoaa.
Bopa, ee cBoiicTBa, ctpoeHne MoJieKkynl. [lepokenn Bo-
J0poJia, €ro CTPOEHUE, KUCIOTHO-OCHOBHBIC U OKHUCIIH-
TEJIbHO-BOCCTAaHOBUTEJIBbHBIE CBOWCTBA. I amoreHnl, 00-
miasi XapakTepUCTHUKA, JIIEKTPOHHOE CTPOCHHE, U3MEHE-
HHUE CBOMCTB B mnoArpyime. ['agoreHoBonoponbl, HX
ceoiictBa. Kucnopoacoaep:xxamue COCIUHEHUs Trajiore-
HOB. XJIOp. XJIOPOBOJAOPOJ. XJIOPOBOJOPOJHAS KHC-
70Ta. XJIOPUAbl, MOJIyYEHHUE U cBoMCTBa. KauecTBeHHbIE
peaKIMy Ha raJOTeHU]T - UOHBI.

p-anementsl  VI-o#
rpynmsl [IC. Kucnopon,
cepa U UX COCIMHEHHUS.

DNEeKTPOHHOE CTPOCHHME aTroMa KHUCJIOpOJd, XapaKTep-
HbI€ CTETIEHU OKUCIIECHUS, HaXOXKIEHUE B mpupoae, hu-
3UYECKHE, XMMHUYECKHUE CBOWCTBA, MOJyYEHHE KHUCIIO-
pona. O30H-aJuIOTpOINHAs MOAU(MUKALUS KHUCIOPOJA.
DIEeKTPOHHOE CTPOEHUE aTOMa Cepbl. AJUIOTPOITHBIE MO-
IU(pUKAIUU cepbl. XapaKTepHbIE CTEIIEHU OKHCIICHUS.
Haxoxnenue B mpupoze, ¢puznyueckue U XUMHUECKHE
CBOMCTBA, NostyueHue cepbl. CepoBOIOPO, €r0 NOJTyde-
Hue, cBoiicTBa. CepoBogopoaHas kuciaora. Cynbhuas u
TUIPOCYNIb(UIBIL.




dusnyuecKkne, XMuMUYECKUE CBOMCTBA. [lonyuenue okcu-
10B cepbl. CepHUCTas KUCIIOTA.

CepHas KucioTa, €e CTPOCHHE, CBOWCTBA, MOJYyYEHHUE.
Cynsdutel. Cynbdatsl. [Tonydenue u cBorictBa. Kade-
CTBEHHas peakius Ha Cyiab(Qu- U CyabdaT- HOHBI.

A3zotr. AMMmuak. Coix aM-
MoHud. Okcuasl a3oTa.
A3sotucras xuciora. Hut-
PHUTHI.

DJIEKTPOHHOE CTpOoeHHE atoMa a3oTta. CTpoeHue Moie-
KyJel a30Ta. Haxoxxnenue B mpupoae, GU3NIecKue v Xu-
MHUYECKHE CBOMCTBA a30Ta U €T0 HEOPTaHUIECKUX COC/IH-
HEeHUM — ammuaka, okcuioB azota (1) u (1V), ux nomny-
yeHne. TepMudeckoe pa3ioxeHue coieit ammonus. Kuc-
JIOTHO-OCHOBHBIE ¥ OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIC
CBOMCTBa COCIMHEHUI a30Ta.

AzoTtHas kuciota. Hwut-
patel. @ocdop u ero co-
CIMHCHUS: OKCHJIBI, KHC-
JIOTHI M COJIH.

CrtpoeHue MOJIeKyJibl a30THOM KHUCIIOTHI, (PU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA, nosiyueHue. Hutpatel, nomyde-
HUE U CBOICTBa. DJEKTPOHHOE CTpoeHHE aroma (oc-
dopa, amorpornueie Mmoaudukanuu Gocdopa.

Haxoxnenue B mpupoze, (puznyeckue U XUMHUYECKUE
cBoiictBa docdopa. Dochun, dhochuasl, ux CBONUCTBA,
noyyeHue, okcuasl pochopa (1) u (V). @ochopusie
KHUCJIOThL. DPocdaThl, MOTYyUYEHUE U CBOICTBA.

Yraepon, KpEMHUR U UX
COCJIMHEHHUSI.

Meramnel. OO 0630p.
DJIEKTPOJIN3 pacIuiaBOB U
BOJHBIX PACTBOPOB dJIEK-
TPOJIUTOB.

S-anemeHThl | u ||

TPYIIII.

DJIEKTPOHHOE CTPOCHHUE aTOMA YIiepo/1a, CTEIIEHH OKUC-
JeHus1, PU3nYecKue 1 XUMUYECKHUE CBOMCTBA, aJllIOTPOII-
Hble MoauduKanuu aroma yriepoaa. HaxoxnaeHue B
npupoze. Okcunanl yriepoaa (II) u (IV), ux cBoiicTsa,
noJiyueHue. YronbHas kuciora. KapOoHaTel ¥ TUIpO-
kapOoHatel. KauecTBeHHasi peakiysi Ha KapOOHAT HOH.
DJIEKTPOHHOE CTpOeHHEe aroMa KpemHus. [lpuponnbie
coeaunenus. Okcun kpemuus (IV). Cunan. Cunuiusl.
Kpemneas kucmora. Cunukatel. CBOMCTBA U MOJTy4e-
Hue. [IpousBoactBo crekia. [Tonoxxenne metayios | u Il
rpymn B [IC. DiiekTpoHHOE CTpOEHNE METOYHBIX METaJ-
J0B (IUTHIA, HATPU, KaIHil), HAXOXKJICHUE B MPUPOJIE,
bu3nUecKue U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJTy4e-
HUg. ['Wapunbl, OKCUABL, NEPOKCUIbI, TUAPOKCUIBI U
COJIN.

DJIEKTPOHHOE CTPOEHHWE aTOMOB OCpWJUIHS, MarHus,
kaneius, 0apus. Haxoxaenue B npupone. Gusndeckue
U XUMUYECKHE CBOMCTBA, CTOCOOBI TIOTyUYCHUSI METAJJIOB
U UX COeTUMHEHMU. [ Mapuibl, OKCUJIbI, TEPOKCUJIBI, TH]I-
pokcubl. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHUS.




p-,d- MeTauIpl:  aTOMU-
HUW ¥ muHK (amdoTtep-
HBIC METAJIJIBI), XPOM H UX
COCIMHEHUSI.

DNEeKTPOHHOE CTpPOCHHE, (PU3NYECKHEe U XUMUYECKUC
CBOICTBA aTIOMUHUS U IIUHKA. AM(OTEPHOCTh ATFOMHU-
HUS, IUHKA, UX OKCHJIOB U TUAPOKCHUIOB. | HIPOKCOKOM-
IJIEKCHl AJIOMUHUSA U LHUHKA. DJEKTPOHHOE CTPOCHHS,
(puznyecKkue 1 XMMHUYECKHE CBOWCTBA aTOMa XpoMa U €ro
coeMHEHUH. KHCIIOTHO-OCHOBHBIE M OKHMCIIHTEIBHO-
BOCCTAaHOBUTEJIBHBIEC CBOMCTBA COEAMHEHUM XpoMa.

d-MeTamisl: Kene30, Map-
raHell, MeJib U cepedpo.

[Tonoxxenune d-3meMeHTOB (3KeJI€30, MapraHelr, Melb W
cepebpo) B I1C, ux anekrponHoe crpoenue. duznyeckue
U XUMUYECKHUE CBOMCTBA aTOMOB METAJIJIOB U UX COEIU-
HEeHUU. KHCIOTHO-OCHOBHBIE M OKHUCIUTEIBLHO-BOCCTA-
HOBUTEJIbHBIC CBOWMCTBAa COEAMHEHUM >Kele3a W Mmap-
ranna. KauectBeHnsle peakuuu Ha noHbI xxene3a (1) u
(111). CrmocoOGHOCTB K KOMILIEKCOOOpa30BaHUIO.

KOHTpOJII)HaSI pa60Ta I10 HGOpFaHquCKOﬁ XUMHU.

OO6cyxaeHue pe3yibTa-
TOB KOHTPOJBHOU PabOTHI
10 HEOPTraHUYECKON XH-
MUH

Pa36op 3amanuit KOHTPOJBbHON PabOTHI IO HEOpPraHUYe-
CKOM XUMHUHU (OTBETHI HAa BOIIPOCHI U PEIICHUE 3aaHUM,
BBI3BABIIINX 3aTPYJHECHUE Y CIyIIATENICH).

Pemenne 3amau.

IHPAKTHYECKHUE 3AHA

THUA IO OPTAHUYECKOHW XUMUHA

Teopus XUMHUYECKOTO
CTPOEHHUS OPTaHUYECKUX
COCIUHEHMMI. AJIKaHbI,
IMKJI0AJIKAHbI.

OCHOBHBIE TTOJIOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS
opranuyeckux coenuHeHuit A.M.bytneposa. M3zomepus.
I'omonoruueckue psaabl. [[pyHIIMIIBI HOMEHKIIATYPHI Op-
raHn4yeckux coearueHuii. Oo6mas hopmysa u FJIEKTPOH-
HOE CTPOEHHME AJIKaHOB. sp°- [ MOpuan3anms aToMa yriie-
pona. [lonydenue, pu3ndeckre 1 XUMHUUECKHUE CBOMCTBA
ankaHoB. I{uxnoankanbel. OOmias dhopmyia, 3JIEKTPOH-
HO€ CTpPOEHHE LHMKJIOankaHOB. [lomydyeHune u xumuue-
CKHE CBOMCTBA IIMKJIOAIKAHOB.

YrneBonopoasl ¢ Kpat-
HBIMH CBSI3SIMU (QJIKCHBI,
aJIKaJIMCHbI U aJIKUHBI).

O6mias GpopMyJIa ¥ SIIEKTPOHHOE CTPOEHHUE AJIKEHOB. Sp-
I'mbpunuzanus aroma yriaepona. Iloyuenue, ¢uzude-
CKHE U XMMHYECKHE CBOMCTBA aJIKeHOB. [IpaBuna Map-
KOoBHUKOBa M 3ainieBa. O6mas gopmyna aueHon. Oco-
OCHHOCTH CTPOCHHSI COMPSDKEHHBIX AueHoB. OOmias
dbopmya, FIEKTPOHHOE CTPOCHUE ATKUHOB. sp- [ ubpu-
nuzanust atoma yrieponaa. Ilomyuenue, pusnueckue u
XMMHUYECKUE CBOMCTBA aKUHOB. Peakuus Kyueposa.

Apensl. ['anoreHonpouns-
BOJHBIE YTIIEBOAOPOIOB.

O6mas hopMyia apeHOB. DIEKTPOHHOE CTPOCHHE OCH-
3oja. [lonydyenue OGeH3oa U ero roMosoros. dusnye-
CKHE M XUMHUYCCKHE CBOMCTBA apeHOB. Peakiuu apeHoB
1o OEH30JILHOMY KOJIbIlY 1 10 00KoBoOM 1ienu. [IpaBuna
OpUEHTAIMU B OCH30JIbHOM KOJIBIIE.

Peakuu moJrydeHHs] rajJoreHONPOW3BOIHBIX AJIKAHOB,
AJIKEHOB, AJIKWHOB U Ap€HOB. XMMHUYECKHUE CBOMCTBA Ia-
JIOTEHOTIPOU3BOIHBIX.




4 CrupTsl, peHOBI, TPO-
CTBI€ I(PHUPHI.

Knaccudukanus, nomydenue, Gu3nYecKue U XUMUYeE-
CKHe CBOMCTBa crupToB. [loHSATHE O TIPOCTHIX AduUpax.
Krnaccudukanus, nomydenue, GuU3NIECKUe U XUMHUYE-
CKHE CBOWCTBA (PEHOJIOB.

5 KapOGoHunbHbie coeaune-
HUSA. YTJIEBOIbI.

KapOoHunpHbIe COeIMHEHUS: albIeIUbl U KeTOHBI. O0-
mas (GopMynia albIeTUAOB U KETOHOB. ODJEKTPOHHOE
cTpoeHue KapOOHWIbHOH Tpymmbl. [loxydenue, Gpusmye-
CKHE M XMMHUYECKHE CBONCTBA ajbJIETUIOB U KETOHOB.
Oco0eHHOCTH XUMUYECKOTO TIOBEACHNUS JIbICTUI0B.
Krnaccudukanus yrieBonoB. MoHOCaXxapHIbl: IIIIOK03a,
dpykrosza, pubo3a u nesokcupudosa. [lu- u monmcaxa-
pPHIBL ManbTO3a, caxapo3a, Kpaxmal, Iesurono3a. Mx
du3ndecKkre 1 XUMHYECKUE CBOICTBA.

6 KapOGoHOBBIE€ KHCIIOTHI U
UX MPOU3BOJHBIE.

DNEeKTPOHHOE CTpoeHue KapOoKcuiabHOU rpymnmbl. Kiac-
cupukanus, MOJydyeHHe, (PU3MUEeCKHe U XUMUYECKUE
CBOMCTBa KapOOHOBBIX KUCIOT. PYHKIIMOHAIbHbBIE MPO-
U3BOJHbIE KAPOOHOBBIX KHCIIOT: COJIU, CJIOKHBIE 3(UPBHI,
aHruapuasl, aMmuabsl. x nonmyyenune. Kupsl. Mbuna. Ilo-
Jay4yeHue, GU3NUecKrue 1 XMMUYECKHE CBOMCTBA.

7 AMUWHO- ¥ HUTPOCOEIU-
HEHHS.
BricokoMolieKynsipHbIe
COCIUHCHMS.

Hurtpocoenunenns. [lonmyuenue. Peaknusa 3unnHa.
Awmwunsbl. Kimaccuduxkanus amunos. [lonyduenue, puzude-
CKHE€ U XUMUYECKHE CBOMCTBA AMUHOB.

AmunHokucnoTel. [lonydenne, pusznueckue m XUMHUYE-
CKHE CBOMCTBAa aMHUHOKHUCIIOT. IlenTruasl u Oeku.
buonosmmepsl.

KonTtposnrHas paboTa o opraHu4ecKoi XUMHUH.

9 OO6cyxaenue pe3yibTa-
TOB KOHTPOJBHOM pabOThHI
110 OPraHUYECKOU XHUMHUU

Pa36op 3amanuit KOHTPOIBHOM PabOTHI MO OpraHUYe-
CKOM XUMHH (OTBETHI HA BOIIPOCHI M PEIICHHE 3a/IaHUi,
BBI3BABILNX 3aTPYJHEHUE Yy CIyIIATEIIEH).
['eneTnyeckas CB3b MEXK1Y BaXKHEHUIIMMU KJIaCCAMU Op-
TAaHUYECKUX COCTMHEHHM.

TUITbI PACUETHBIX 3AJTAY
Pacuersl, cBsI3aHHBIE ¢ OCHOBHBIMU MOHSATUSAMU XUMHH. Beruucienue koanye-
CTBa BEILIECTBA 110 Macce, 00beMy ra3a Mpu HOPMAJIbHBIX YCIOBUSIX, YUACTY MOJIEKYI
(aTOMOB, HOHOB) C UCITOJIL30BAHUEM YHCIICHHBIX 3HAUCHUN MOJISIPHBIX MacC, MOJISIP-

HOTO 00BbeMa, yrcia ABOraapo.

YcraHoBIeHUE MPOCTEHIICH U MOJIEKYJISIPHOM (MCTUHHOM) (OpMYJIbI Bele-
CTBa IO MacCOBOM J0JIE JIEMEHTOB WJIM PE3YJIbTaTaM XUMUYECKOTO aHAIU3a.

Pacuetsl, cBsi3aHHBIEC C OCHOBHBIMU T'a30BBIMH 3aKOHAMHU. Berancienue oobema
rasa U3BECTHOM MacChl WJIM U3BECTHOTO KOJIMYECTBA MPU HOPMAJbHBIX YCIOBUSX U
YCJIOBHSIX, OTIIMYAOIINUXCS OT HOPMaJIbHBIX. BBIUMCIIEHNE OTHOCUTEIBHBIX MIJIOTHO-
CTeH BEIIECTB B Ta3000pa3HOM COCTOSIHUH.




Pacuers! npu NpUroTOBIEHNUN PACTBOPOB 3aIaHHOM KOHIIEHTpauuu. Berauce-
HU€ MacCOBOM WJIM OOBEMHOM 101 KOMIIOHEHTOB B JIOJISIX €IMHUIIBI U B IPOLIEHTAX;
MOJIAPHOW KOHIICHTpAI[MH; Macchl, o0bemMa (ra3o00pa3HOro pacTBOPEHHOTO Bellle-
CTBa), KOJMYECTBA PAaCTBOPEHHOTO BEIIEeCTBA; 00beMa, MacChl pacTBOpa MIIA PACTBO-
puTens.

PacueTsl 0 ypaBHEHHUSIM XUMUUYECKHUX peakiuid. Berauciienue Macchbl, 00bema
(n71s ra30B), KOJIMUECTBA BEUIECTBA MPOAYKTa PEaKlliy M0 U3BECTHOM Macce, 00beMY,
KOJIMYECTBY BEILIECTBA PEArcHTa; C MpeIBapUTEIbHBIM HAaXO0KIECHUEM, KAKOE U3 Be-
IIECTB BCTYIAET B PEAKIIUIO MOJHOCTHIO; C YYETOM BBIX0J1a MPOIYKTA PEAKIIUH B TIPO-
LEHTaX OT TEOPETUYECKU BO3MOXKHOI'O; C YUETOM MACCOBOM 10JIM IPUMECEN B pea-
redTe. Onpezenenne coctaBa 00pa3yrouieicst coiiu (Kuciasi, OCHOBHAs, CPEIHSS WU
UX CMECh) IO Maccam, o0beMaM (ra3oB), KOJIMYECTBAM BEIECTB, BCTYNAIOIIUX B pe-
AKIIHIO.

Ornpenenenue cocTaBa JIByX-, TPEXKOMIIOHEHTHOM CMECH 110 MaccaM, 00beMam
(ra3oB), KOIMYECTBAM OOpPa3yIOLIMXCA B X0J/I€ OJHON WJIM HECKOJIbKUX PeaklHil Be-
LIECTB.

Tepmoxumuueckue pacuetsl. OmnpeneneHue TEIoBOro 3(Qexra peakiuw,
TEIJI0THl 00pa30BaHMS U CrOPAHUs, MACChI, KOJIMYECTBA BEILIECTBA PEAr€HTOB 11O 3a-
KOHY ['ecca u ero ciencTBusIM.

[Ipumeuanue: 3aauu BCEX TUIOB MOTYT OBITh MPENJIOKEHBI KaK B MPSIMOM,
Tak ¥ B 00paTHOM BapuaHTax. Hanpumep, mpousBecT pacueT MaccoBOil JOJIu Bellie-
CTBa [0 €r0 Macce U M3BECTHOW Macce (WiIM 00beMy) pacTBOpa WM pacyeT MaccChl
BEIIECTBA 10 U3BECTHOW MacCOBOM J0J1€ U Macce (WM 00beMy) pacTBoOpa.

OCHOBHbIE ®OPMVIJIbI JUUTA PELHEHW A
XUMHNYECKNUX 3AJAY
1) KonmnuectBo BemiecTBa X (pa3MepHOCTh — MOJIb)
p(x) = X
M (X)
rae M (X) —macca Bemectsa X (T, kr); M (X) — MounsipHas macca BemectBa X (I/MoJb,
KI'/KMOJIb).
KonmuecTBo BemiecTBa /s Ta30B!

rae V(X) — oobem raza X (mi, 1); Vim— MOJIIpHBIA 00bEM Ta30B, KOTOPBIH TIPH HOP-
MaJIbHBIX YCIOBUAX COCTABISIET 22,4 J1/MOJIb.
Hopmanehnsie ycnosus: T =273 K= 0°C; p, = 101,3 xIIa = 760 mMm pT. cT. = | atm.

KonunuecTtBo aTOMOB, MOJIEKYJI WJIM HOHOB BeleCTBa X
N(X)=N,-v(X),

rae Na= uucno Aporaapo — 6,02:10% moms 2.

1 Moub m060r0 BemecTsa coaepkuT 6,02:10% cTpyKTYpHBIX euHUIL (ATOMOB, MOJIE-

KyJI WJIK UOHOB).

2) MaccoBas nouis BemiectBa X (6e3pa3mMepHasi BeJIMYMHA, €€ BRIPAKAIOT B JOJIIX €/1H-

HUIIBI WM B TIPOIICHTAX ):



mx)_  m(x)
m m(X)+m(Y )+

onecu

W(X)=

rae X 1 Y KOMIIOHEHTBI CMECH.
MaccoBast 10511 31emMeHTa D B coeuHeHnn X (Oe3pa3MepHasi BeIuuyuHa, €€ BbIpa-
KAIOT B JIOJISIX CAVMHUIIBI MU B TIPOIIEHTAX ):

w(o)= M)

“m(X)’
Tarc cak m(3) = (2)-1(3), 10 W(2)= "L M) &4)@
3) O6bemHuas nois BemecTBa X (Oe3pa3mMepHas BeTWYMHA, €€ BBIPAXKAIOT B JOJISIX
€IMHUITBI WU B TIPOIICHTAX ):

v\_/

v(X)
X)= ,
oX) V(X)+V(Y)+..
B Bozayxe ¢ (O2) = 0,21, nnmu 21%.
4) MounspHas KOHIIEHTpaIus BelecTBa X (pa3MepHOCTb — MOJIB/JI, HHOTa 0003Ha4a-

erca M).

m(X)
M(X)-V,_,
5) IlnoTHOCTH BemecTBa X (pa3sMepHOCTH I/MII = T/cm®).
m(X)
X)= :
p( ) Vv ( X)
Jliist BOJBI IpH HOPMAIbHBIX yeaoBusx p = 1 r/em® (1 r/mm, 1 kr/m3, 1000 r/m3).

Tax kak v(X):# 10 ¢(X )=

[TnotHocTh Ta3a X mo raszy Y (6e3pa3MepHasi BETUIMHA).
_M(X)
ToMm(y)
rae M(X) u M(Y) monekynspHbie Macchl ra3oB X u Y.
MomnekynsapHbIil Bec Bo3ayxa 29 r/Moib.

PELIEHUE TUIIOBBIX 3AAY
3adaua I. Beranucnure MaccoBBbI€ 10JIM YIIEPOa, BOAOPOAA U KHUCIOPOJa B YKCYCHOU
KHCJIOTE.
Pemenue:

MoussipHas Macca yKCyCHOM KUCJIOThI paBHa:
M (CH,COOH) =122/ monb+ 3-12/ moav+122/ morw + 2 -16 2/ monw + 12/ mons = 602/ moaw

bepem mist pacueTa KoMUecTBO BemiecTBa | Mok, Toraa mo gopmyiie
Q). MC) _ v(©)-M(C)
m(CH,COOH) m(CH,;COOH)

w(C) = 2—](')2 =0,4 wm 40%




mH)  _ v(H)-M(H)

m(CH,COOH) m(CH,COOH)
w(H) = % ~ 0,067 um 6,7%
oO)o MO _ v(0)-M(©)
m(CH,COOH) m(CH,COOH)
2-16

@(0) == ~ 0533 wm 533%

OtBet. MaccoBble 1014 YIJIepoAa, BOAOPOAA M KHCJI0POJA B YKCYCHOM KHCJIOTE
paBubl 40%, 6,7% u 53,3%, COOTBETCTBEHHO.

3adaua 2.

B coeaunennn HaTpus, XJI0pa U KMCIOPOAa MACCOBBIE JIOJIU 3JIEMEHTOB paBHBI 18,8
%; 29,0 % u 52,2 % cootBeTcTBeHHO. Onipeaenute GopMyIry 3TOTO COSAUHEHUS.
Pewenue:

JIns ynponieHus BBIYUCICHUN IPUMEM, YTO Macca uckomoro coenunenus 100 r.
IToCKOIBKY COOTHOLIEHHE aTOMOB HATPHs, XJIOPA U KMCIOPOJA B ICKOMOM COEIUHE-
HHMU HEM3BECTHO, 3AIIUILEM €r0 MOJIEKYIIApHYI0 popmyiy B Buae Na,Cl O, . Boruuc-

JIIM MaccCy Ka)kJIOTo JIeMeHTa m(X ), COJIeprKalerocs B KICXOIHOM BEIIECTBE MacCom

100 .
o(X)-m _ @o(X)-1002

m(X) = y
100 % 100 %
M COOTBETCTBYIOIIIEE 3TOM Macce YMCIO MOJIel aTOMOB 3TOTO K€ 3jeMeHTa v(X) !
y(x)=MX)
M(X)
0p .
m(Na) = 18,8%-100 =188 r; v(Na) = 188 0,82 MOJIb.
100% 23
04 .
m(cl) = 229%-100 g 5 victy =22 < 082 moms.
100% 35,5
04 .
m(O) = 22%-100 =522 1;v(0) = %22 3,26 MOJIb.
100% 16

CooTHoIIIeHNEe CTEXUOMETPUUECKUX KOA(h UIIMEHTOB X, Y U Z B (OpMyJie paBHO CO-
OTHOIIEHUIO YKCJIa MOJIEH aTOMOB COOTBETCTBYIOIIMX 3JIEMEHTOB:
X:y:z2=0,82:082:3,26,

KoadduimenTst X, Y u Z B hopmysie 00bIYHO BBIPAKAIOTCS HAUMEHBIIUMHU LEJIBIMU
yuciaamMu. [losToMy, pa3fenuB KakAblid YJ€H IOJYyYEHHOTO COOTHOIIEHUS Ha
HauMEeHbIUH (B qaHHOM ciydae 0,82), momyyaem:

X:y:z2=082:082:326~1:1:4
TO ecTh opMmyiia uckomoro coeauaerus — NacClO, .
Omeem: NaClO,.

3aodaua 3.

Ha Cunaiickom nomyoctpose eme ¢ 6000 r. 10 H.3. 100BIBaIOT OMPIO3y. ITO HEMPO-
3pavyHBId CO CTEKJISHHBIM WM BOCKOBBIM OJISCKOM MHUHEpas, BEIHUKOJICITHBIHN
HEOECHO-TOTyOOH IIBET KOTOPOTO CBS3aH C MPUCYTCTBUEM HOHOB MeTasuia M. MuHe-
paJt 00J1a1aeT CPAaBHUTEILHO HEOOJIBIIION TBEPIOCTHIO, IIOATOMY €r0 HE IMOJABEPraroT



OTpaHKE U BIPABIIAIOT B YKPAIICHUS B BUJE OKPYTJIBIX KaMHEH TPaBUILHON (POPMBI.
Musnepasl JTOBOJIbHO HEYCTOMYHUB XUMUYECKH, JIETKO BIIUTHIBAET KUPbI, MOTJIOMIAET
BJIary, moJ ACHCTBUEM YTJIEKUCIIOTO ra3a BO3JyXa TepsieT CBOM IBET U JeIaeTCs 3¢-
JICHBIM, Ha COJIHIIE MEJJIEHHO OOECIIBEUYMBAECTCS — MUHEPATl «yMHUPAET», CPEIHUM
CpoK ero xu3Hu — He Ooiee 20 set. Onpenennure Metayn M u yctaHOBUTE HOpMyITy
OUMpPIO3bI, 3HASA, YTO B HEM COJIEPXKUTCS OJJMH MOJIb HOHOB MeTauia M u 5 moieit Mo-
JEKyJl KPUCTAIIM3ALMOHHOM BOJBI, @ MAacCOBBIE JOJM AJIEMEHTOB COCTAaBIIAIOT:
o(M)=7,64%, o(Al)=1947 %, o(H)=217%, »(P)=1490 %, »(0)=5582 %.
Pemenue:

[Tpumem, uto Macca oOpa3sua Oupro3sl pasHa 100 r.

3anumem o0y ¢popmyiy 6uprossr: 2, Al H_P,O, u HaiinemM maccy Kaxxaoro siie-
MeHTa m(X) ¥ YMCJI0O MOJIEH KaXKI0To 3JIeMeHTa v(X) B oOpasiie:

04 .
m() = 04100 5 e )= LB o
100% M(9)
0f .
m(Aly = 2247010010 47 - v =247 07216 woms;
100% 26,98
04 .
m(H) :M:Z]j 2, v(H) =2’£z2,17 MO |
100% 1
04 .
m(P) = 14,90%-100 =14,90 2;v(P) = 1490 0,4811 mons;
100% 30,07
0/ .
m(0) = M =5582 2;v(0) = 55 82 ~ 3,4887 monw .
100%

CoOTHOIIEHNE CTEXUOMETPUUYECKHUX KOB(M)HHI/IGHTOB a, b, c,d u e B popmyne Ou-
PIO3BI PABHO COOTHOIIICHHUIO YHCIIA MOJICH aTOMOB COOTBETCTBYIOIIUX DJIEMEHTOB:

abicidie= 2% :07216:217:04811:34887
M(9)

Ynpoctum paBeHCTBO, noaenuB Ha 0,4811, u nosyuum:

a:b:c:d: e_@15451725
M(D)

Taxk kak B hopmyiry OUPIO3bI BXOAAT 5 MOJIEH MOJIEKYJI KPUCTAIUTU3ALMOHHOM BOJIBI,
TO B Hel JTOHKHO OBITh HEe MeHee 10 aToMOB Bojopojia u 5 aToMoB Kucjaopoaa. Bee
YKCIIa JOJKHBI ObITh 1ebIMU. [103TOMY YMHOXKHM Bce Ha 4, TOTy4nM:

6352

a:b:c:d:e=——-:6:18:4:29,
M(9)
u hopmyna npumeT BuA: 3, Al H,;P,0,,.
Tak kak, 1o yCIIOBHIO 3a71a4H, B (hopMyJie MUHEpaja COICPKUTCS OJIUH MOJIb HOHOB
MeTauia I, TO:

OTCIOIA:
M (D) =635 r/M0JIb, TO €CTh D — 3TO MEb.

Omeem: popmyna munepana Al,Cu(OH),(PO,),-5H,0
3adaua 4.



Kaxyro maccy megnoro kymopoca CuSO,  SH,O u Boasl Hafo B3STH JUIsl TPUTOTOB-
nenus pactBopa cyibdara menu (I1) maccoit 400 r ¢ maccoBoii gomneit CuSO4 2 %?
Pemenue:
Omnpenenum maccy CuSOs:

m(CuSO,) = »(CuSO,) -m =0,02-400 =8 2
KomaectBo 6e3BoHOrO cynbdara meau (1) B pacTBope cocTaBiseT:

UCuSO,) = m(CuSO,) _ 82
M(CuSO,) (635+32+4-16) 7
MOJlb

Takoe xe xommuecTBo CUSO4 TOKHO COMEPIKATHCS B COOTBETCTBYIOIIEM KPHUCTAJI-
norugpate CuSO,4 - 5H,0:

v(CuS0,) =v(CuSO, -5H,0)=0,05m0m
Toraga macca CuSQO, - 5H,0, HE0OX0UMOTO /IJIsT IPUTOTOBJICHHS PAcTBOPa, COCTAaB-
JISIET:

pacmeopa

=0,05mo01

m(CuSO, -5H,0) = M(CuSO, -5H,0)-v(CuSO, -5H,0)=
= (635+32+4-16+5-(2-1+16))-0,05=12,47 2
H€O6XO,Z[I/IMa5I Macca BOJHbI:

m(H,0) =m —m(CuSO, -5H,0) = 400 — 12,47 = 387,53 2

pacmeopa

Otgert: aist npuroronjenusi 400 r pacrBopa ¢ maccoBoii 1oJieit CuSO42 % Heo0-
xoauMo B3:Th 12,47 r meanoro kynopoca CuSOs 5H20 u 387,53 r BoabI.
3aodaua 5.
YcranoBute Gpopmysy BeleCTBa, MACCOBBIE 10U YIVIEPOJa U BOJOPOJa B KOTOPOM
COOTBETCTBEHHO paBHbI 85,71 u 14,29%. OTHOCUTENBHAS NIOTHOCTH MAPOB BEIIECTBA
o Bo31yxy paBHa 1,931.
Pemenue:
PaccuntaeM MOISIpHYIO Maccy BEIIECTBA!
M (CXHy) = 29 ’ Deosd(CXHy)
M(C,H,) =29 2/ monv-1,931 2/ monw = 56 2/ monw
Brruucnsem maccy 1 Moiib BemecTna:
m(CxHy) =M (CxHy) 'V(CxHy)
m(C,H,) =56 2/ monb-1 monw =56 2

OrnpenensieM Maccy M KOJIMYECTBO BEILECTBA yIiiepoda U BOAopoaa B 1 MoJib Belle-
CTBa.
m(C) = o(C)-m(C,H,); m(C) =0,8571-56 2 =48 ¢;
m(H)=w(H)-m(C,H,);  m(H)=01429-562=82;

~ m(C) . 482 ]
V(€)= M(C)’ V(€)= 12 2/ monw =4 wox,
_ m(H) . 82 -
V(H)—M(H), V(H)_—le/MOﬂb_SMO .

CooTHoIIIeHNE KOJIMYECTB BEIIECTBa AaTOMOB YTJIEpO/ia U BOJIOPOIA:
v(C):v(H)=4:8.

®opmyna BemectBa CaHg - 3TO OyTeH, WM LIUKIOOYTaH.

Ortser: C:Hs



3adaua 6.

Paccuwnraiite mMosspHyto kormentpamnuio 70 % -vHoro pactsopa H,SOs (p = 1,615
/M),

Pemenue: [Tycts macca pactBopa H>SO4 100 T, ToT1a €10 00BEM:

_ m pacmeopa 1002

pacmeopa ppacmgopa 1’ 6 1 52 / i

\Y =6192 m1=0,06192x.

Macca pactBopeHHOM cepHOM KucioThl B 100 T pacTBOpa:
m(H,SO,)=w(H,SO,)-m =0,7-1002=70 2.
Monsipaast konnenTpaius H>SO4 B pacTBOpe paBHa:
C(H,50,) = v(H,S0,) _ m(H,SO,)
Viansopa  MH,80,)-V
B 702
982/ moaw-0,061921

OtBet: 11,53 M.
W3 mipuBeIeHHOTO peIieHrusT MOKHO BBIBECTH (DOpMyIny I IepecdeTa IMpo-
IIEHTHOM KOHIICHTPAIIUH PacTBOpa B MOJISIPHYIO:

pacmeopa

pacmeopa

=1153mom/1=1153M |

- p-10
C — L ,
M
r7ie MaccoBasi 107151 @ BbIpakeHa B mporieHTax (%).

3aodaua 1.
PacTBOp comepKUT pacTBOPUMOE COEITMHEHUE METAJLIa, KATUOHBI KOTOPOTO ABYX3a-
psaaubl. CynbdaT MeTaiia MpakTUYECKU HE PacTBOPUM B Boje. Macca MOHOB Me-
Tajuia, coAep Kalmxcsi B pactBope, coctapisier 1 r. K manHomy pactBopy mocre-
nenHo npubassitoT 100 M1 pacTBOpa cepHOM KUCTOTHI ¢ KOoHIeHTparuei 0,1 Moib/m.
PaccunraiiTe Maccy ocajka, BBIIIABIIETO B PE3yJbTAaTe SKCIEPUMEHTA, €CIIN METaJLI
a) CTpoHIHii, 0) Oapuii.
Pemmenne: Sr2* + H,S04 = SrSO4¥+ 2H';

Ba?* + H,SO4 = BaSOs v+ 2H*,

2+ l .
sy = MG _ C  _0,0114 o
M(Sr) 8762 %M o
2+ l
y(BaZ)=MEBT) _0,0073 Mot
M(Ba) 137,34 %4 o
v(H,S0,)=V -C(H,S0,)=01 7-0,1 monv/ 1=0,01 monw.

pacmsopa 1,50,
CortacHO pacueTaM, CTPOHIIMH B3sJTM B M30BITKE TI0 CPABHEHHUIO C CEPHON KHUCIIOTOMH,
a Oapwuil — B HepocTaTKe. Pacuer BeeM 1o HENOCTATKy — ISl CTPOHIMS 110 v(H,SO,)
, U1 Oapus — 1o v(Ba?"). Macca BBINIaBIIIETr0 OCaJIKa:

m(SrSQ,) =v(H,SO,)-M(SrSO,) =0,01-18362 =184 2;

m(BaSO,) =v(BaSO,)- M (BaSQO,) =0,007-23334=163 .

OTtBet: Macca ocaakoB SrSOsu BaSO11,84 r u 1,63 r cOOTBETCTBEHO.

3aodaua 8. Ilpu cxxuranuu razo00pa3HOro yrieBOa0poa C INIOTHOCTHIO TIO KUCIIO-

poay 1,312 nmonyueno 16,8 1 (H.y.) yraekucinoro raza u 13,5 r Boasl. Onpenenure
MOJIEKYJISIpHYIO (OpMYITY YTIE€BOAOPOAA.



Pemienune. Haxoaum konnuecTBa BELIECTB YIJIEKUCIIOTO ra3a U BOJbI:
vV 168
v(CO,) =—=—"—=0,75 monw
V., 224

m

v(H,0) = m_ 135 = 0,75 monw
M 18

HaxoauMm konuyecTBa BeliecTBa aTOMOB YIrjepoja W BOJOPOJa M yCTaHABIHMBAEM
poCTeHIyo (OopMyITy yIieBOI0pOIa:

v(C) =v(CO,) = 0,75 monw

v(H) =2v(H,0) =15 mozw
Cootnomenue v(C):v(H)=0,75:15=1:2
[Ipocreitmas popmyna nckomoro yriaeogopoaa CHa.
PaccuntaeM MOJEKYISPHYIO Maccy yrieBOAOPOMA, MCXOAS W3 €ro IUIOTHOCTH, W
YCTAaHOBUM €0 MOJICKYJISIPHYIO (hOPMYITY.

Hcxopas u3 mIoTHOCTH yTieBOI0PO/ia MO KUCJIOPOAY, €ro MOJIIpHasi Macca paBHa:

M =32-D, =32-1312=42 2/ monw
Mounsipaas Macca npocteitiieit popmyIibl paBHa:

M(CH,) =14 2/ monw

DTO BTPOE MEHBIIIE BBIYUCICHHON MOJEKYISIPHON MAacChl YII€BOAOPOJA, CIEI0Ba-
TEJBHO, IPOCTEUIIYI0 GopMyITy HAO0 yTpouTh. OKOHYATENBHO YCTaHOBJIEHHAs Pop-
MyJa yrieBogopoaa pasHa CsHe.
OTtBet: C3Hs.
3aodaua 9. Ilpu cropanuu 0,62 T ra3000pa3HOT0 OPraHUYECKOrO BEIIECTBA BBIICIIH-
nock 0,448 1 yrnekucioro rasa, 0,9 r Boasi u 0,224 11 a3oTa (00beMbI Ta30B U3MEPEHbI
npu H.y.). [ImoTHOCTE BemiecTBa nmo Bogopody 15,50. YcraHoBUTE MONEKYISIPHYIO
(dbopMyITy CrOpeBIIEro COSAMHEHUSI.
Pewenne. PaccuntaeM KOIMYECTBO BENIECTBA ATOMOB yIJIepoAa, BOJOPOJa U a30Ta,
UCXO/IS1 U3 KOJIMYECTB BEIIECTB, 00PA30BABIINXCS MTPU TOPCHUHU:

v(C) =v(CO,) = 02’%18 = 0,02 monw
v(H)=2v(H,0) = 21—2’9 =0,1 mow
v(N)=2v(N,) = %’2424 = 0,02 monw

Jlanee mpoBepUM, COACPKUTCS JIM B BEIIECTBE KUCTIOPOI. JlJist aTOro HaleM cyMMy
Macc AJIEMEHTOB YTJIepo/ia, BOAOPOJa U a30Ta U CPAaBHUM €€ C MacCOU CrOpeBIIETO
BEIIIECTBA:

m(C) +m(H) + m(N) =0,02-12+01-1+0,02-14=0,62 >
CymMma Macc 3JIeMEHTOB paBHA Macce HaBECKU BEIIECTBA, 3HAYUT, KUCIOPO/I B Bellle-
CTBE OTCYTCTBYET. Y CTAaHOBUM IMpocTeiiinyio gopmyny BemiectBa. COOTHOIIEHUE
Yrclia MOJIb aTOMOB B KICKOMOM BEIIECTBE PaBHO:

v(C):v(H):v(N)=0,02:01:0,02=1:5:1

[Ipocreitmias popmyna CHsN. Haiinem Mmonsipayto Mmaccy coenunenusi. OHa paBHa:
M =155-2 =312/ monw. JlelictBurenbHo, moisipHas macca CHsN paBHa 312/ mons.



CrnenoBarenbHO, npocteimas Gpopmysna u OyJeT UCTUHHON MOJIEKYISIpHOM hopmy-
JIOM.

OtBer: MoJgekyJsipaasi popmy.a cropesuiero coeaunenust - CHsN.

3adaua 10. B 120 mu pacTBOpa a30THOM KUCIOTHI ¢ MaccoBoit goneit 7% (p = 1,03
r/mi) BHecnn 12,8 T kapbuna kampimsa. Ckoibko MALTHIATPOB 20% -HOU COJISTHOU
kucnotsl (p = 1,10 r/mi) cieayer 100aBUTH K MOJYYEHHOM CMECH JJisi TOJHOU ee
HEeUTpanu3anuu?

Pemenue.

(1) CaC, + 2HNO; = C&(NOg)Z + CoH,

(2) CaCz(w@ + 2H,0 = Ca(OH)z + CoH,

(3) Ca(OH), +2HCI = CaCl; + 2H,0

Haxonum konmmyecTBa pearupyrommx BemecTB:

V= mefea . W= mefea . _ m
‘A4;—6a’ nqp—pa’ /? \/
v(HNO,) = @-p-V = 0,07 .]('3123'120 =0,137 monv,

6—8d

v(CaC,) = % =0,2 monw;
64
ITo ypaBHeHnuto 1:
v(CaC,)=0,5-v(HNO,) , cinenoBaTenbHO, B H30bITKe CaC, B KOIMYECTBE
0,2-0,5-0,137=0,1315 moub
ITo ypaBHeHut0 2:

v(Ca(OH),) =v(CaC(,),,; = 01315 monv

u3z6.
ITo ypaBHeHuto 3:
v(HCI) =2-v(Ca(OH),) = 0,263 monw
V. (HCl)= v-M _ 0,263 -36,5
b=p ®-p 0,2-110
OtBer: V__(HCI)=43,6 ux

p—pa

=43,6 mn
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