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B pa3BuTuu COBpeMEHHBIX OOJacTEed MEAMIMHBI BaKHAs pPOJIb OTBOJIUTCSA
XUMUH, U3yYaroieil OMOIOTHYeCKH 3HaYMMbie BemiecTBa. CBS3b MEXITYy MEIHIIH-
HOM M XMMHEHN yCTaHaBIMBAJacCh Ha MPOTSKEHUM MHOTOBEKOBOW HCTOPUU Pa3BH-
THS €CTeCTBO3HaHMUsI. | Ty00oKOe B3aMMOIIPOHUKHOBEHHE ITHUX HAYK MIPUBOIUT K TIO-
SBJICHUIO HOBBIX HAYYHBIX HAIIPABIICHUH, U3YUYAIOIINX MOJIEKYJISIPHYIO IPUPOAY OT-
JCNIbHBIX (PU3MOJIOTHUECKHUX IMPOIIECCOB, MOJIEKYJSIPHBIE OCHOBBI MaToreHesa 0o-
JIE3HEH, MOJIEKYJISIpHBIE aclleKThl (papmakosioruu u T.11. [ToaToMmy npodunupyrommm
AK3aMEHOM JIJIs1 a0UTYPUEHTOB, MOCTYMAIONINX B MEIUITMHCKUE BY3bI, SIBJSETCS JK-
3aMeH 1o xuMmud. [Ipudyem TpeboBaHUS K YPOBHIO 3HAHUM MO XMMHUHU BO3PACTAIOT C
KaXX/IbIM T'OJIOM.

JlanHas onoyiHUTENbHAs 001Ieo0pa3oBareiibHas IporpaMma npeaHa3HadeHa
JUTSL CITylIaTesied OTAeIeHUs! JOBY30BCKOro 00pa3oBaHusl, 0Oy4aronuxcs B OJUHHA-
JATBIX KJaccax oO0IIe00pa3oBaTeNbHBIX OpraHU3alMi, U MPEeACTaBIseT CcoOOoM
MporpaMmy JjIsl OATOTOBKH aOMTYpUEHTOB K ENMHOMY rocyJapCTBEHHOMY 3K3a-
MEHY 10 XUMUU

COIEP XAHUE KYPCA XUMHU (ITPOI'PAMMA)
OBLIASA XMUA

OCHOBHBIE TTOHATHUS U 3aKOHBI XUMUU. ATOMHO-MOJIEKYJIIPHOE YYEHUE. ATOMBI
U MoJieKyJbl. Macca atoma (Mosiekyiibl). OTHOCUTENbHAsT aTOMHAast Macca. OTHOCH-
TEJIbHAsl MOJIEKYJIIpHAsi Macca. ATOMHas €AuMHHLIA MAacChl. Mok — mepa Koiude-
CcTBa BemiecTBa. MouisipHas macca (€UHUIIA U3MEPEHUs ). XUMHUYECKUN SJIEMEHT.
IIpocroe BemectBo. IloHsiTHE 00 amnoTponHbIXx MoauduKanusax. [IpuuuHbl amio-
Tponuu. CII0KHOE BEIIECTBO (XMMHUYECKOE COoeluHeHue). Mexannuyeckas cMech U
XUMHUYECKOE COEMHEHNE (CXOICTBA U pa3nuyuus). SBieHns pu3nuecKkue u XxuMuye-
ckue. BaleHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIEMEHTOB. MeTallibl U He-
MeTtamel. X monoxenue B Tabmmie JI.J1.Mennencena.

OCHOBHBIE 3aKOHBI XUMUH. 3aKOH COXPAHEHHSI MAacCChl. 3aKOH MOCTOSIHCTBA CO-
ctaBa. 3akoH ABoraapo u ero ciuenctsus. [locrossHHas ABoraapo, MOJSIpHBINA 00b-
eM (comepaHue TIOHSATHSA, YHUCICHHOE 3HaueHue). YpaBHeHue MeHeneeBa-
Knaneiipona.

Crpoenune atoma. XuMuueckast CBA3b. [leproauyeckuii 3aK0H U MepHoIndecKas
cucrema JI.Mi.MenneneeBa. OCHOBHBIE MOJIOKEHHSI TPOTOHHO-HEUTPOHHOM TEOPUU
ctpoenus siapa. [lonstue 00 snemMeHTapHbIX yYacTULAX (MIPOTOH, HEUTPOH, AJIEK-
TpoH). YucieHHBbIE 3HAYCHUSI MACChl U 3apsijia yacTuilbl. M3oTomnsl. SnepHbie npe-
BpaLCHUS.

CtpoeHue >JIeKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX 3JIeMeHTOB. [loHs-
THE O KBAHTOBBIX YHClax (TJIaBHOE, MOOOYHOE, MarHUTHOE, CIIMHOBOE). ATOMHBIE
opOutanu. [IpuHIUIBI pacnpeeneHus: IEKTPOHOB B MHOTOAJIEKTPOHHBIX aTOMax
(mpuntun Ilaynu, mpuHUMIT HaWMMEHbBIIEW >HEPruu, NMPaBWIO XyHAA). DIEKTPOH-
Hble KOHQUTyparuu (3JIEKTPOHHBIC (HOPMYJIIBI, JIEKTPOHHO-CTPYKTYPHBIE CXEMBI)
aTOMOB B OCHOBHOM U BO30YXIICHHOM COCTOSIHHMSX. S-, p-, d-, f-anemMenTsI, ux mo-
noxenne B Tadimne .M. Menneneena.

[lepponnueckuii 3aKOH M €ro 0OOCHOBaHUE C TOUKHM 3PEHUS BJIEKTPOHHOTO
cTpoeHusi aroMoB. CtpoeHue nepuoauueckoit cucteMsl. [lepuoasl. ['pynmnsl u moj-
rpymnmnsl. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT IOJOKEHHUS B MEPUOJAUYECKOW CH-
CTEME.



XuMHuecKasi CBSI3b U €€ BUJIbl: KOBaJIEHTHAs (MOJISIpHAsl M HETOJIApHAs), MOH-
Hasi, BOAOPOJIHAs, MeTa/indeckasi. Mexanu3mbl 00pa3oBaHusl KOBAJICHTHON CBSI3U—
OOMEHHBIN U JOHOPHO-AKIENTOPHBIA. XapaKTEpPUCTUKA CBSI3U (SHEPTHs, JJIMHA, 0-
nspHOCTh). CBsA3b OJNMHAapHasg W KpaTHas. llepuonnueckue cBoiicTBa aTOMOB: IO-
TEHLIMAJ NOHU3ALUH, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPULIATENBHOCTh H UX H3MeE-
HEHME B IIEPUOJAX U TPYIIIIAX.

ArperatHble COCTOSIHMS BellecTB. BemiectBa aMoppHbIe U KpUCTALITUYECKHUE.
THUITBI KPUCTAUTNYECKUX PEIIETOK.

PactBopsl. Boga — nossipHbIl pacTBOpUTENb. PACTBOPUMOCTH BENIECTB. 3aBU-
CUMOCTb PACTBOPUMOCTH BELIECTB OT UX IPUPOJBI, TEMIIEPATYPHI U JaBJICHUSA. Ter-
noBeie 3G EKTH TpU PacTBOpPeHUH. TUIbl pacTBOPOB (Ta3000pa3HbIe, KUIKUE,
TBepAbie). KonnuecTBeHHOE BBIpaKEHHE COCTaBa pacTBOpa: MPUOIMKEHHBIE (paz-
OaBJICHHBIM, KOHIEHTPUPOBAHHBIN, HEHACHIIICHHBIA, HACHIIICHHBIN, MEPECHIIICH-
HBIIl paCTBOP) ¥ TOYHBIE CLIOCOOBI BBIPAXKEHHUSI KOHIIEHTPALIMK PACTBOPOB (MaccoBast
noJis1, 0ObeMHasl 101151, MOJIsipHasi KoHleHTpanus). [Ipencrapnenus 06 UCTUHHBIX U
KOJUIOWJHBIX PacTBOpax. 3HAYEHHE PACTBOPOB B MEIUIIMHE, OMOJIOTMH, XUMUU, B
OBITY.

Teopus INEKTPONUTHIECKON TUCCONMALMN. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
PactBops! anexTponuToB. Kiaccudukaiiys 371€KTpoIUTOB MO cuiie (ciiadble U CUITb-
Heie). Crenenp aucconuanuu. CryneHuaras auccoluanus. Peaknuu B pacTBopax
AJIEKTPOJUTOB (KpUTEpUU HEOOPATUMOCTH PEAKIUMUA B PacTBOPAX DIEKTPOJIHUTOB).
HNonnble ypaBHEeHHs peakiui (MOJHBIE U COKpalleHHble). ['uaponus coneit. Ilpo-
CTOM W CcTyneHYaThlid Tuiposin3. OOpaTuMblii 1 HEOOpATUMBINA TUIpoNK3. [ uaponus
10 KaTHOHY, I10 aHUOHY COJIM. KHCIIOTHOCTh 1 OCHOBHOCTBH pacTBOpoB. [loHsaTue o
KUCJIOTHO-OCHOBHBIX UHJIMKATOPAX.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUSI XMMHUUYECKUX peakuuil. Knaccudu-
Kalisl XUMHUYECKUX PEaKIuil: peakiuu COSAMHEHUs, Pa3I0KeHUs, 3aMeleHus, 00-
MeEHa. | OMOT€HHBIE U TETEPOTCHHBIE PEAKIIAH.

CKOpOCTh XMMHYECKON peakiuu (CoAaepiKaHue IMOHATHS, €IUHUIIA U3Mepe-
HUA). 3aBUCUMOCTb CKOPOCTH OT Pa3iu4HbIX (aKTOPOB (IPUPOJbI pearupyrommx
BEIIECTB, KOHIIEHTPAIINH, JaBJieHUs, Temneparypsl). KoHCTaHTa CKOPOCTH XUMUYe-
CKOM peaKiui.

Kunetnueckoe ypaBHEHHE XMMHUUYECKOW peakiuu. Bpems mpoTekaHus peakuuu
(CBSI3b MEXKAY BPEMEHEM U CKOPOCThIO peakiinn). [IpaBuio Baut-T'odda. Temnepa-
TypHbIH K03 duneHT ckopoctu. Katanusz u katanuzatopsl. [IpencraBnenue o Me-
XaHU3Max

TOMOTE€HHOT'O ¥ T€TEPOr€HHOr0 KaTaau3a.

TennoBbie 3 (HEKTH XUMUYECKUX peaKLMil. DK30- U SHIOTEPMUUYECKUE pPeak-
uu. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca u ero cieactBus. Temnora obpa-
30BaHUs U TEIUIOTA CTOPAHUS.

HeobOpatumpie u oOpatumbie peakiuu. XUMHUYECKOe paBHOBecHE. Y CIIOBUS
cMmenieHus pasHosecus. [Ipunuun Jle [larenbe.

OCHOBHBIE TIOJOKEHHS 3JIEKTPOHHOM TEOPHHM OKHUCIECHUA-BOCCTAHOBIICHUS
(OKHuCeHre, BOCCTAHOBIIEHUE, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIUTEIbHO-
BOCCTAHOBUTEJbHAS peakius). BaxxHeline OKUCIUTENN U BOCCTAHOBUTENU (MPO-
CThI€ BEIIECTBA M XMUMHUYECKHE COEOUHEHHUs). BrusgHue cpenpl Ha HamnpaBiieHHE



OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHIA.

[IpencraBneHue 00 3IEKTPOIM3E. DISKTPOIU3 PACIUIABOB U BOJHBIX PAacTBO-
POB C HHEPTHBIMH 3JIEKTPOJaMHU M PaCTBOPUMBIM aHOa0M. KatoaHas u aHoxHas pe-
aKIUH.

OCHOBHbBIE KJIACCHI HEOPraHMYECKUX COeAMHEHN. OKCHIBI, THAPOKCHIBI (OC-
HOBaHMsI, KACJIOTHI), conn. Kitaccudukanus, HOMEHKIaTypa, rpadudeckue Gopmy-
JIBI, CITOCOOBI OAYYEeHHUS, GPU3NIECKHE U XUMUYECKHE CBOMCTBA.

KommiekcHbie coennueHus. CTpOCHHE KOMIUICKCHBIX COCIMHCHUN Ha TpH-
Mepe THAPOKCO- U aKBAKOMILIEKCOB ATFOMHHUS, ME/IH, IIMHKA, XpOMa, a TAKXKe I1Ha-
auaoB xkenesa (1) u sxenesa (11).

HEOPI'AHUYECKAS XUMUA

Hewmetamnsl. OOmias xapakTepuCTUKAa HEMETAIJIOB. S- U p-HeMeTauisl. [lomo-
JKEHUE B IEPUOANYECCKOU CUCTEME.

Bonopon u ero uzoronsl. Haxoxaenue B npupoje. JIBONCTBEHHOE MOJIOKE-
HUE BOAOpOAA B nepuoanyeckor cucreMme. CTpoeHne aroma. XapakTepHbIE CTENIEHU
OKHCJICHUS U BaJEHTHOCThb. COCTaB M CTPOEHUE MOJIEKYJIbI Bogopoaa. dusnueckue
U XUMHYECKHE CBOWCTBA. BOCCTAaHOBUTENBHBIE U OKHUCIUTEIbHBIE CBOMCTBA BOJO-
pona. CriocoObl MOJy4YeHHsI BOJOPOIa B MPOMBIIUIEHHOCTH U JabopaTopuu. Bona.
dusnueckue U XUMHUUYECKHE CBOWCTBA BOABI. llepokcua Bomopoda, €ro OKHUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHAS IBOMCTBEHHOCTD.

Hemeramnbl 7A rpynnel. OOmiasi XxapakTEepUCTHKA 3JIEMEHTOB 7A TpYIIIbL.
l'anorensl. BanmeHTHbIE COCTOSIHUS TaJOreHOB. | asoreHoBogopoxsl. ['anoreHubl.
XJI0p, CTPOEHUE €r0 aToMa. XapaKTEpHBIE CTEMEHU OKUcIIeHusa xjopa. [Ipupoansie
coeauHeHus xyopa. CoCTaB U CTPOCHUE MOJIEKYJIbI XJiopa. OU3NUECKUE U XUMHYE-
CKHE€ cIOCOOBI MoJTydyeHHust xJjiopa. Ero nogyyeHre B NpOMBIIUIEHHOCTH U JabopaTo-
pun. XJI0pOBOJOPOA, COJNSIHASL KUCI0Ta U XJopuabl. COCTaB U CTPOEHUE MOJIEKYJIbI
XJIOpoBOJIOpOJa. PUBHUECKUE U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIYUYEHUS XJIO-
POBOIOPOJIA U COJITHOM KUCIOTHI. KauecTBeHHas peakuys Ha XJIOPUI-UOH.

Kucnoponcoaep:xamme COeAMHEHUs XJIOpa: OKCUABI, KUCIOTHI, conu. Cpas-
HEHHME KUCJIOTHBIX U OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB KUCIOPOACOAED-
KAIUX KUCIIOT XJI0pa B 3aBUCUMOCTH OT CTEIIEHU OKUCJIEHUs B KUCIOTE. [ Hmoxio-
PUTHI, XJIOPUTHI, XJIOPATHI, IEPXIIOPATHI. XIJIOPHASI U3BECTh, OEPTOJIETOBA COJb, UX
ITOJIy4Y€HHE, CBOMCTBA U IPUMEHEHHUE.

CpaBHeHue CBOMCTB (pTopa, OpoMa u ioa co CBOMCTBAMH XJIOpa, MOCIEA0Ba-
TEJIBHOCTh BBITECHEHUS IPYT IPyTa U3 PACTBOPOB COJIEH.

Menuko-6nonornieckoe 3HaAYCHUE JIEMEHTOB 7A TPYIIIBI M KX COSAUHEHUHN.

Hemeramnbsl 6A rpynnbl. O0mias XapakTepUCTHKA 3JIEMEHTOB OA TpYIIIbI.
XabKOreHsbl. BalleHTHBIE COCTOSIHUS XAIIBKOT€HOB.

Kucnopon, crpoenue aroma. XapakTepHbIE CTEIIEHU OKHUCIICHUS U BAJICHTHO-
ctu. Kucnopon B mpupoze. Amrorpomssie mMoaudukanuu kuciaopoaa. CocraB u
CTPOEHUE MOJIEKYJIBI Kuciaopoaa. Gu3znyeckue 1 XMuMAYECKUE CBOMCTBA, MOJIyYEHUE
KHCJIOPOJIa B MPOMBINIJIEHHOCTH U Jlabopatopuu. Kucnopon kak oxuciautenb. Ok-
cubl U niepokcuabl. CpaBHEeHHE PU3HMYECKUX U XUMHUYECKUX CBOMCTB KHUCIOPOJa U
030Ha.

Cepa, cTpoeHre aroMa. XapaKTepHbIE CTEIEHH OKHCIICHHS U BaJICHTHOCTH.



Haxoxnenue cepel B mpupone. Aimorponus cepbl. PU3NUECKHE U XUMHUYECKHUE
CBOMCTBa, CrOCOObI moxydeHusi cepbl. CepoBOIOPO, CEpOBOIOPOAHAS KHUCIOTA,
cynbdunpl. CocTaB U CTpOEHUE MOJIEKYIBI cepoBofopoaa. KucioTHeie 1 BOCCTaHO-
BUTEJIbHBIE CBOMCTBA C€pOBOAOPOaa. PU3MUYECKHME U XUMUYECKUE CBOMCTBA, IMOJIY-
yeHue cepoBojopona. KadvectBeHHas peakuus Ha cynbpua-uoH. Kuciopoaconep-
Xamue coeauHeHus cepbl: okcuasl cepol (IV, V), cepHucTas U cepHas KUCIIOTHI,
cynbutsl U cyibharbl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOMN
KHUCIOTHI U cynb(aTtoB. CBoHCTBA U cIOocoObI NofyueHus. KauecTBeHHbIE peakuu
Ha CyJIbUT- U CyIb(haT-UOHBI.

Menuko-01oJIoruuYecKkoe 3Ha4UeHUE HEMETAUIOB 6A rpynmbl U UX COEAUHE-
HUM.

Hemeramnsl SA rpynnsl. O0mas XapakTepuCTUKa 3JIEMEHTOB INIABHOM MOJI-
TPYIIIBI MSTOM TPYIIbI IEPUOINYECKON cucTeMBI. [ITHHMKTOreHbI. BasieHTHBIE COCTO-
SHUS MMHUKTOTE€HOB. A30T, CTPOCHHME aTOMa. XapaKTEPHBIE CTEIEHH OKHUCJIEHUS U
BajeHTHOCTH. Haxoxnenue B npupoxae. CoctaB U CTpOEHHE MOJEKybl a3ora. [lo-
TydyeHue, Pu3ndecKue U XMMU4YeCcKrue cBOMCTBa a3oTa. AMMuak. [lonyyenue amMmmu-
aKa B MPOMBILUIEHHOCTH U J1abopaTtopun. CocTaB U CTPOCHHUE MOJIEKYJIbI aMMHAKa.
Mexanusm 00pa3oBaHus MOHA aMMOHMs. DPU3MUECKHME M XUMUYECKHE CBOWCTBA!
KHCIIOTHO-OCHOBHBIE W OKHCIIMTEJIbHO-BOCCTaHOBUTENbHBIE. Conn amMoHus. Pas-
JIO’)KEHHE COJIEM aMMOHUA (TepMHUYECKOoe W rujiposin3). KauecTBeHHass peakuus Ha
MOH aMMOHHs. Kuciopoacoaepskamue COSIUHEHMS a30Ta: OKCHJIbI, a30TUCTas U
a30THas KUCIOTbl — (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MoJlydeHne. HuTpursol u
HUTpaThl. OKHUCIUTEIBHO-BOCCTAHOBUTENIbHASI IBOMCTBEHHOCTh HUTPUTOB. TepMu-
YECKOE Pa3JI0KEHUE HUTPATOB.

A30THBIE YT0OpeHUs.

docdop, cTpoeHne aToMa. XapakTepHbIE CTETIEHU OKUCIICHUSI U BaJIGHTHOCTH.
[Tpupoansie coenunenus docdopa. [lomyuenue dochopa. Amnorponus docdopa.
dusnveckne W xumudeckue cpoiictBa dochopa. Dochun (dochopoBonopon),
dochunsl. [lonyuenue u croiictBa. Kucnopoausie coenqunenus pocdopa: oKkcusbl,
KHUCJIOTHI, colii. MeTa-, n1u-, oprodochopHbie kucinoTel. [lonyuenue, puzndeckue u
XuMHUecKkue cBoiictBa. ®ochopHbie yanoOpeHus.

Menuko-61oI0rHueckoe 3HaYeHUE HEMETAJUIOB SA rpynmbl U UX COEIUHE-
HUM.

Hemeramnsl 4A rpynnsl. O01mias XapakKTepUCTHKA 3JIEMEHTOB MOITPYIIIbI yT-
nepoaa. [looxeHnne B MEPUOJIUIECKON cucTEME. BaleHTHBIE COCTOSTHUS 3JIEMEHTOB
4 A rpynmsl.

Yraepon, crpoeHne aroma. XapakTepHbIE CTEIIEHU OKHUCIIEHUS U BaJIEHTHO-
ctu. Amnotponus yriaepona. CtpoeHue U CBOMCTBA anMasa U rpadura. AKTUBUPO-
BAHHBIN YIOJIb U €ro NpuMeHeHne. @U3n4ecKkue 1 XUMUYECKHUE CBOMCTBA yTIIEPO/Ia.
Kucnopoansie coemuuenust yriepona: okcua yriepoaa (IV), yrombHas kuciora,
ruapokapOoHaThl U kapOoHathl. [lonmydyenue, Gpusndeckue 1 XMMUIECKHUE CBOMCTBA.
KauectBenHas peakuusi Ha KapOOHAT-MOH. YTapHBIM ra3 v ero CBOMCTBa.

Kpemuuii, ctpoeHne aroma. XapaKTE€pHbIE CTENIEHU OKUCJIEHHS U BAJIEHTHO-
ctu. [Tonyuenue u cBoiictBa kpemuus. Cumiuabl. Oxcun kpemuaus (1V). Kpemuun-
€Bbl€ KUCIOThI. CHIIMKATBhI, X MOJyYEHHE U CBOKCTBA.

Menuko-61osoruueckoe 3Ha4YeHUE 3JIEMEHTOB 4A TPyNIbl U UX COSAUHEHUH.



Mertamnel. O6muii 0630p MetauioB. Haxoxxaenune meramioB B npupoje. Ilo-
JI0’KEHNE METAJUIOB B MEPUOAUYECKON CHCTEME AJIEMEHTOB. MeTtaimyeckas CBs3b.
duznyueckre U XUMHYECKUE CBOMCTBA MeTalioB. OO0mme crnocoObl MOIyYeHUsT Me-
Ta;ioB. CIiaBbl U UX CBOMCTBA.

MeTtamibl riaBHbIX noArpynn. OO1masi XxapakTepucTUKa METaUIOB Ha OCHOBE
UX IOJOKEHUS B IEPUOAUYECKON cucreMme. HaTpuii M Kamui, CTpOEHHE aTOMOB.
[Ipupoansie coequuenus Hatpus u Kanus. [lonyuenne. duznueckre 1 XUMUYECKUE
CBOMCTBaA HaTpus U Kaiud. Eqkue menouun, ux noiaydeHue u ceorictsa. Coiu HaTpus
u kanusi. Kanuiineie ynoopenus.

OO01ast xapakrepucTuka 31eMeHToB 2A rpynmbl. Kanbiuil 1 Marauii, crpoe-
Hue atomoB. Haxoxnenuwe B npupone. [lonydyenue, puznueckue u XUMHUECKUE
CBOMCTBa KayiblMs W MarHusa. Heramenas u rameHas u3BecTb. JKEeCTKOCTh BOJBI,
CIOCOOBI €€ YCTpaHEHUSI.

OO011ast XapakTepUCTHKA 31EMEHTOB 3A rpynmnbsl. AJIOMUHHI, CTPOEHUE aTo-
ma. [Ipuponnbie coenqunenus anomunus. [lomyuenue, gpusnueckue U XUMHUYECKUE
CBOMCTBA AIIOMUHUSA. ATIOMHUHOTEPMUA. AMPOTEPHOCTh ATIFOMUHUS, OKCHJIA U TU/I-
poKcHuaa AMIOMUAHMA. | UAPOIU3 coler allfOMUHMS.

Meauko-01MoJI0rHYecKoe 3HAY€HHE METAJUIOB TJIABHBIX MOATPYII U UX CO-
CAMHEHUM.

Mertamisl no6ounbix noAarpynn. Menp. [lonoxkenue B nepuoanueckoi cucre-
Me. CtpoeHne atoma. XapakTepHbIE CTENIEHN OKUCIIEHUs U BajJeHTHOCTH. CoennHe-
aust meau (1) u (11): okcuapl, ruapokcuibl, cou. [TomydeHne u CBOWCTBA.

[nuk. ITonoxkenne B nepuoandeckor cucreme. Ctpoenue aroma. CBoMcTBa
[IUHKA, OKCUJA U TUAPOKCHIA IUHKA. AM(POTEPHOCTh IIMHKA U €r0 COEIUHEHUI.
[{rHKATHI ¥ THAPOKCOKOMIUIEKCHI IMHKA.

Xpowm. TTonoxxenue B nmepuoauueckon cucreme. CTpoeHue atoma. XapakTep-
HBIE CTENIEHW OKHMCIIEHUS U BajeHTHOCTH. CBOMCTBA XpoMa U ero coeanHeHui. Ox-
cun u runpokcun xpoma (1), nx nomydenne u amborepHOCcTh. XPOMUTHI U TH/I-
pokcokomiiekcbl xpoma (l11). XpomoBblld aHTUapua, XpoMoBas M AUXPOMOBAs
KHCJIOTBl. XpoMaThl U AUXpoMaTbl. OKUCIHUTENIbHBIE CBOMCTBA COEIMHEHUN XpOoMa
(VD).

Mapraneu. [lonoxenne B nepuoandeckoi cucrteme. CTpoeHue aroma. Xapak-
TEPHBIE CTENIEHW OKHCIICHHWS W BAJICHTHOCTH. VMI3MEHEHHE KHCIOTHO-OCHOBHBIX H
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB COCAMHEHUN MapraHia B 3aBHCUMO-
CTU OT CTEIIEHW OKMCIeHUs MmapraHua. llepmanranar kanmms. Tepmuueckoe pasino-
KeHue. BoccTaHOBIEHNE NTEpMaHraHaT-uOHA B KUCJIOM, HEUTPAJIbHOU U IIEIOYHOU
cpenax.

Kenezo. Ilonoxenne B nepuogumyeckoit cucreme. CtpoeHue aroma. Xapak-
TEPHBIE CTENEHW OKHWCICHHS WU BaJeHTHOCTH. llomyuyeHue xene3za. XumMuueckue
cBoiicTBa kene3a. Okcuasl u ruapokcuanl sxenesa (1) u (1), ux monydenue u
coiictBa. Conm xene3a (1) u (111). KauecTBennsie peakiuu Ha noHsl xeinesa (1) u
(H).

Menuko-61oI0rMuecKkoe 3HaUeHHEe METAUIOB MOOOYHBIX MOATPYNI U UX CO-
€MHEHNM.

OPTAHUYECKASA XNMUSA



TeopeTnyeckue IONOKEHUS OPraHUYECKOM XUMHH. Teopus XHMHYECKOIO
CTpOEHMSI OpraHuyeckux coenuHeHuit A.M.bytnepoa. M3omepuss u ee BUABI
(cTpyKTypHasi, reoMeTpHuecKasi, MOJIOKEHHUSI KPaTHOUW CBSA3HM WM (DYHKIMOHAIBHON
IPYIIIbI).

Oco0eHHOCTH CTPOCHUS aToMa yriepoja. IJIECKTPOHHOE 00JIaK0 W OpOUTAIIb,
ux (GOpMBIL: S,p. DJIEKTPOHHOE U AIEKTPOHHO-Tpaduyeckue GopMyIbl aToMa yriie-
poJla B HOPMAaJbHOM M BO30YXJIEHHOM cOCTOsIHUAX. [loHsATHE O TuOpUaM3aNUU
aTOMHBIX OpOuTasell, BaJICHTHbIE COCTOSIHUSI aToMma yriiepoaa (sp, sp2 u sp3). Ba-
JIEHTHOCTb. [loHATHE MEPBUYHOTO, BTOPUYHOTO, TPETUYHOT'O U YETBEPTUYHOIO aTo-
Ma yriepoja.

DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OPraHMYECKUX Be-
IIECTB Ha MpUMEpe Mojelied MOJIeKyJl MeTaHa, dTWUJIEHA, alleTHiieHa U OeH3oIa.
DNeKTpoHHas MPUPOJa XUMUYECKHUX CBS3€H B MOJIEKYJIaX OPraHMYECKUX COEIUHE-
Huil. Pa3HOBHUIHOCTH XHMMHYECKOM CBSI3U. G- M T-CBsI3H. CBOMCTBA XMMHYECKHX
CBs3€U B MOJIEKYJIaX OPraHUYECKUX COCAUHEHMM: NOJIIPHOCTD, CONPSIKEHUE, 1EII0-
KaJIM3alus, apOMaTUHYHOCTh. 1IoHATHE O B3aMMHOM BIIMSIHUM aTOMOB Ha IIpUMeEpe
TOJIyona, eHosa, XJIopyKcycHoil kuciaotbl. CriocoObl pa3pbiBa cBsszeil. [Ipomexy-
TOYHBIE YACTHULBI (paJuKallbl, KATUOHBI, aHUOHBI, UX cBoicTBa. Kitaccudukanus op-
TaHWYECKUX COCMHEHUH, OpPraHnYecKuX peakiuil. KucaioTHO-OCHOBHBIE U OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OpPraHMYECKUX coequHeHui. OOmue MnpuH-
IIUTIBl HOMEHKJIATYPbl OPTaHUYECKUX COCIMHEHUH (TpUBUAIbHAS, paJuKalbHas, CH-
cTeMaTh4decKkas).

OcHOBHBIE KJacChl OPraHUYECKUX coequHeHHil. YrineBoaoponsl. Knaccudu-
Kalus yriieBoaopoaoB. lIpenenbHbie yrieBogopo bl (ajikaHbl). ['oMonoruueckui
psiA aJKaHOB. 3aKOHOMEPHOCTH M3MEHEHHS! (U3MYECKHX CBOMCTB B TOMOJIOTHYE-
cKoM psny. M3omepus u HoMeHKkiIarypa ankaHoB. Meran. TeTpasnpuueckoe cTpoe-
HHE MOJIEKYIBI, SP3-ruOpuausanus. [Ipupoansie ucrounuku. [lomyuenue, Gpusnde-
CKME M XMMHUYECKHE CBOWCTBAa MeTaHa. MexaHu3M peakuuu 3amenieHus. L{ukmo-
ankaHbl. OCOOEHHOCTH CTPOEHUS IUKJIONPONaHa U IUKIIOTeKCcaHa.

HenpenenbHbie yriieBoaopoAbl (adKeHb, adKUHBI). ['OMOJOrM4YecKui psj
sTuieHa. M3oMepuss 1 HOMEHKIATypa alK€HOB. OTHWJIEH: 3JIEKTPOHHAs NPUpPOJa
IBOMHOM CBA3HM, CTPYKTypHas (opmyia, SP>-rubpuausanus, G- U T-CBSA3H B MOJIe-
Kyze stuieHa. [lonyyenue, pusnueckue 1 XMUMUYECKUE CBOMCTBA ATUJIEHA. Peakius
MOJIMMEPU3ALMHA Ha IIPUMEPE TOJYUYEHUs MOJIUITUIIEHA. JIMEHOBBIE YIIIEBOAOPOABI
(nuensl). byranuen. [IpupoaHbIA U CHHTETUYECKUI KaydyKH.

["'omosnornyeckuii psan anetuineHa. M3omepus 1 HOMEHKIIATypa aJIKUHOB. Alle-
TUJIEH. OJEKTPOHHas MpUPOJa TPOWHOW CBS3M, CTPYKTypHas ¢opmyna, Sp-
rubpunuzamus. [lonydenue, pusndyeckue u XMMHUYECKHUE CBOWMCTBA areTuicHa. Pe-
akuus Kyueposa.

ApomaTudeckue yrieBomopoabl (apeHsl). ['omomormueckuit psg OeH3ona.
bensoin. DnekTpoHHOE cTpoeHUe MOJIeKyJibl OeH3ona. dopmya XuMHUYECKOro CTpo-
enust (coBpemenHasi, Kekyne). Ilomyuenue, gusnueckue u XUMHUYECKHE CBONCTBA
oen3zona. Tonyos. B3auMHoe BAMSIHUE aTOMOB B MOJIEKYJIE TOJYOJIa.

["anorenconepxamue coeuHeHnss. MeToasl MoJy4eHus: U CBOMCTBA HA IPH-
MEpE METaHa, YKCYCHOU KHUCJIOThI U JIP. COEAUHEHUM.



Hed1b 1 ocHOBHBIE MPOAYKTHI ee nepepaboTku. [Ipupoansie ra3sl U UX UcC-
II0JIb30BaHUE.

Kucnoponcoaepxxamue opranuueckne coenuHeHuss. Crnuptel. OyHKIHO-
HajgpHas Tpynmna. Knaccudukanus cnupToB. ATOMHOCTH CHUPTOB. llepBudHbBIE,
BTOPUYHBIE U TPETUYHBIE CIHUPTHI: NPEACIIbHBIC, HETPEIEIbHBIE 1 APOMATUUECKUE
crupThl. ['OMOTOTHYECKUI P MPEACIBbHBIX OJTHOATOMHBIX cniupToB. HomeHknaTy-
pa u uzoMepus. ITunoBbld cnupT. CTpoeHUE MOJIEKYIIbI, CIOCOOBI MOMydeHus, Gpu-
3UYECKHE U XUMUYECKUE CBOMCTBA ATUIIOBOTO CIIMPTA.

MHOroaToMHbIE CIUPTHI: ITUWIEHTIIMKOIb U TIulepuH. X cTpoeHue, noiryye-
HHE U CBOMCTBA.

®enos. CTpoeHre MoseKyIbl. BzauMHoe BiIusiHHE aTOMOB B MoJieKyJie (heHo-
na. [lomyuenue u cBolicTBa peHoA.

Anpaeruipl U KeTOHbl — (PYHKIIMOHAJIbHBIE U30MEpPHI. ["'oMosioruueckuit psij
anpAeruaoB. M3omepus n HOMEHKIIaTypa anpAerugoB. PopmManpIeru U aueTaibe-
ruz. CTpoeHue MOJIEKYJ, MoJIy4eHue, (u3nueckrue U XuMU4eckue cBoiicTBa. Peak-
Uy nonukoHaeHcanuu. [lomydyenue ¢penono-hopmManbaeruHoNn cMoJbl. AIIETOH —
npocteiiimuii ketoH. [Tonyuenue u cBoiicTBa anetoHa. KapooHoBbie kucnotel. Oc-
HOBHOCTh KuCJHOT. IlpenenvHble, HempeaelbHbIE M apoMaTHYEeCKue KapOOHOBBIE
KHUCJIOTHI. ['OMONIOTHYECKUI psil IPEAETbHBIX OJHOOCHOBHBIX KHUCIOT. MypaBbUHas
U YKCYCHasl KUCJIOThI. UX cTpoeHue, noiaydeHue, Gu3n4eckue 1 XMuMUYECKUE CBOM-
cTBa. Briciine kapOOHOBBIE KHCIIOThI — MAaJIbMUTHHOBAS, CTEAPUHOBAs, OJICMHOBAS.

O¢upsl. Ilpocteie u cioxuble 3¢upsl. [lonyuenne, pusznyeckue nu xummuye-
ckue cBoiicTBa. Peakuuu srepuduxanuu. ['Maponu3 cioxkHbIX 3QUpoB.

A3soTconepkamue opranundeckue coeauHenus. Hwurpocoennnenusa. DyHK-
nuoHanbHas rpynna. Hurpobenson. [lomyuenue u cBoiicTBa.

Amunbl. @yHkuumoHanbHas rpynna. Knaccudukanusa. CtpoeHue MOJEKYIL.
[Tomyyenne wu cBoMcTBAa AamMUHOB. KUMCIOTHO-OCHOBHBIE UM OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA AMUHOB. AHWINH. CTpOEHUE MOJIEKYJIBI, TIOJIYYEHNE
U cBoKcTBa. Peakuus 3uHUHA.

AMUHOKHUCIOTEI. DyHKIMOHAJIBHBIE TPYNIBL. ['OMOJOTHYECKUNA DAL aAMHUHO-
KUCIOT. Anba- u 6eTa-aMUHOKUCIOTHL. [loHATHE O OUITOSIAPHOM MOHE, IENTUIHON
cBsi3u. O6paszoBanue nentuioB. [loaydeHune u cBoiicTBa aMUHOKUCIOT. CTpoeHue
OT/EJIbHBIX MPEICTABUTEICH aMUHOKUCIIOT: MIMIMHA, allaHuHa, IUCTENHA, CEPUHA,
TJIyTAMUHOBOM KHCIIOTHI, TU3UHA, (peHuIananuHa. [IoHsITHe 0 reTepolrKInYecKux
coeauHeHusXx. CTpoeHHEe U XMUMHUYECKHE CBOWCTBA MUPHUIAWHA, MUPPOJIA, TUPUMU-
nuHa u nypuHa. CTpoeHUe NMUPUMHUINHOBBIX U MyPUHOBBIX OCHOBAHUM: IMTO3WHA,
ypanuia, TAMUAHA, aJICHUHA, TYaHHHa.

Menuko-61osiornueckoe 3Ha4YeHUE OCHOBHBIX KJIACCOB OPTaHMYECKUX COEJIU-
HECHUMU.

Baxnenme opraHndecKkue NpupoaHbIE COCTUHECHUS.

Kupsl. [Tonyuenue u cBoiicTBa *uUpoB. OMbUICHHE )XUPOB. [ UIporeHn3anus
KHUPOB.

VYrneonpl. dyHkimoHanbpHas rpymnmna. Knaccudukarus yriaeoaos. [Ipupo-
HbI€ UICTOUYHHMKHU U CI0COOBI nosiydeHus. Oco6eHHOCTH n3oMepuu. MoHOCcaxapu/ibl:
TIII0K03a, PpykTo3a, pubo3a u ae3okcuprbdosa. MIx cTpoeHne U XUMHUYECKHUE CBOM-
cTBa. Jlucaxapuapl: ManbTO3a U caxapo3a. BoccTaHaBnMBaKOIME U HEBOCCTAHABIIN-



Barolue aucaxapuasl. Caxaposa. ['maponus caxapossl. [lonucaxapuapl: Kpaxmani U
LEJIIE0II03a. DTePUPHUKALMS LETUITIOI03bI.

benku — BBICOKOMOJICKYJIAPHBIC IIPUPOIHBIC COCOAUHCHUA. CTpOGHI/Ie, CHHTC3

u cBoiicTBa OenkoB. [loHsATHE O MEPBUYHON, BTOPUYHON U TPETUYHOM CTPYKTypax
0enkoB. KauecTBeHHbIE peakuy Ha OEIKH.

Menuko-0nosiorudeckast pojib IPUPOIHBIX COETUHEHUN.
Bricokomonekyinsipable coeuHeHus. OO0IMe MOHATUS XMMHHM BBICOKOMOJIE-

KYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, FJEMEHTAPHOE 3BE€HO, CTENEHb MOJIU-
Mepu3anuu. Peakuuy noivMepusaluy U NOJMKOHIEHCAIMH, KaK CIIOCOOBI MOJTyye-
HUS [TOJUMEPOB, - UX CXOACTBO U Pa3IHyHs.

TEMBbBI U COAEP)KAHUE 3AHSTUN

CTpykKTypa 3aHATH M0 XUMHUM BKJIIOYAET:

1. Onpoc u pazdop yaeOHOro Matepuasa 1o TeMe 3aHITHS

2. Pemenne 3a1a4 ¥ BBIIOJIHEHUE YIIPAKHEHHAM

3. [IpomexxyTouHBIE KOHTPOJIbHBIE PAOOTHI M UTOTOBasi KOHTPOJIbHAs paboTa.

NPAKTUYECKME 3AHSATHUS IO OBUIEN XUMHUU

Tewma 3auatusa

BOHpOCBI JJISI KOHTPOJIA

OCHOBHBIE ITOHATHSA U 3a-
KOHBI XUMHHU.

3aKOHBI COXPAHEHUsI MACChl U dHEPTHUH. ['a30BbIE 3aKO-
Hbl. 3aKOH ABoraapo. Moib - Mepa Kolu4ecTBa Belle-
ctBa. ConepkaHre MOHATUI: MOJIIpHAs Macca, MOJISIp-
HBIA 00beM, uucio ABoraapo, MaccoBasi, 00ObeMHas U
MOJISIpHAS! 10JIM, OTHOCUTENIbHAS TUIOTHOCTH T'a30B.

OcHOBHBIE KJIaCChI HEOP-
TaHUYECKUX COCIUHEHUI.

Oxcunpl, ocHOBaHUsA, KUCIOTHL. OnpeneneHue Kiacca.
Knaccudukanus. Homenknarypa. ['paduueckue dop-
Myinbl. CTenleHb OKHUCIIEHUSI U BaJIGHTHOCTh. Ompenene-
HUE BAJIGHTHOCTH 10 TpaduyeckuMm dopmyiam. Croco-
ObI mosTydeHust. PU3NUeCcKre ¥ XUMUIECKHE CBONCTBA.

OCHOBHBIE KJIACCBl HEOP-
raHN4YEeCKUX COCIMHEHUMH.

Comu. Onpenenenue kinacca. Knaccudukauus. Homen-
kinatypa. ['paduueckue QGopMmynbl CpeIHHX, KHUCIBIX,
OCHOBHBIX COJIeH, cojieid amMmmMoHusA. CriocoObl Mosy4e-
Hust. Pusnueckue U xumudeckue cBorcrea. Komruiekc-
Hele conu. Koopnunanuonusie ¢hopmynbl. Homenkna-
Typa. ['eHeTnueckas CBA3b MEXKIy KilaccaMUd HEOPTraHU-
YECKUX COCTUHCHUMH.

Ctpoenue atoma. I13 u I1C
JI.1. Menpeneena.

KBanToBbie umcna. IlpuHumnel pacnpeneneHus 3JIeK-
TPOHOB B aromax: NnpuHuunbl llaynu u HamMmeHblien
sHeprun (mpasuio KiieukoBckoro), mpaBwio ['yHpa.
CtpoeHue SJEeKTPOHHBIX 000JIOYEK aTOMOB U HOHOB
sneMeHToB [IC B OCHOBHOM M BO30Y>KIEHHOM COCTOSI-
Huax. Ctpoenue sapa. [IpoTOHHO-HEUTPOHHASA TEOPUS.
OneMeHTapHble 4YacTULbl. SnepHble NpeBpaILECHHUS.
N30TO01BL.

Ctpoenue BEIIIECTBA.

Tunel XUMUYECKUX CBSI3€M: KOBaJlEHTHAs (MOJIIpHAS U




Crpoenune Monekyn. Xu-
MH4YecKasg CBA3b. Kpu-
CTAJUINYECKHUE PEIIETKH.

HEToJsipHasi), MOHHAs, BOJOPOJHAs, METa/UIMYeCKas.
['mbpunuzanuss aTOMHBIX OpOWUTAIM © MPOCTPAH-
CTBEHHas KOHUTypaius MojaeKkyad. THUIbl KpHCTaUIN-
YECKHX PEHICTOK.

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIbHBIE  pe-
axkuuu (OBP).

OCHOBHBIE TOJOKEHUSI JJIEKTPOHHON TEOPUU OKHUCIIE-
HHS-BOCCTAHOBJICHUs. BaxkHelme OKUCIUTENN U BOC-
CTAHOBUTENHU. BIMsIHUE KUCIOTHOCTH Cpelbl Ha BOC-
CTAQHOBJICHME TME€pMaHraHata W JuUXpomaTra Kalus.
OKUCANTENbHO-BOCCTAHOBUTEBHAS ~ JBOWCTBEHHOCTb.
Peakuum ¢ ydactueM mnepokcuiaa Bojopoaa. Meroj
noadopa kodddunreHtoB B ypaBHeHusix OBP: snek-
TpoHHbIN Oananc. CoctaBnenue ypasHenuit OBP. I1po-
rHO3 poAaykToB OBP.

OO0mue 3aKOHOMEPHOCTH
OPOTEKAaHUS XUMHUYECKUX
pEaKLM.

OOparumble 1 HeoOpaTumble peakuuu. CKOPOCTb XH-
Muueckoil peakuuu. Karanus u katanuzatopsl. [IpaBu-
a0 Baut-T'odda. Cmemienne (CIABUT) XHUMHYECKOTO
paBHoBecus. [Ipunnun Jle larense. OCHOBHBIE MOHS-
THSI U 3aKOHBI TEPMOXHUMUH. DK30- U SHAOTEPMHUUECKHUE
peakiuu. TernoBoi 2pGeKT XMMUYECKON peakiuu. 3a-
KOH ['ecca u clIeICTBUS U3 HETO.

PactBopsl. PacTBOpUMOCTH
BemiecTB B Boje. KoHieH-
Tpalusi pacTBopa. JJICK-
TPOJIUTHYECKAS JUCCOIU-
anus. MloHHbIEe ypaBHEHUS
pEaAKLIMH.

I'maponus coseit.

PacTBOpeHue ra3os, TBEpIBIX BELIECTB U KUIKOCTEU B
Boze. PacTBopumocTh U KO3 (PUIIMEHT PACTBOPUMOCTH.
CriocoObl BbIpa)K€HUsI KOHLIEHTpaluu pactBopoB. Oc-
HOBAHMS, KUCJIOTBI, COJIA B CBETE TEOPUHU DIICKTPOJIUTH-
yeckou auccouuanuu. Juccomuaius Boasl. OCHOBHEIC
MIOJIOKEHUS TEOPUHU DIIEKTPOJIUTHIECKON TUCCOLIUALIAH.
Crenenp nuccormanuu. CHIBHBIE M ClIa0bIe DJICKTPO-
mutel. CtyneHuaras nucconuanus. Monnoe mpowu3sse-
nenue Boubl. KucmotHocts cpenpl. BomopoaHbsld u
TUAPOKCUIIBHBIA TOKa3arenu. MOHHbIE ypaBHEHHs pe-
akuuii. Peakuuu B pacTBopax 35eKkTpoautoB. Kpurepuu
HEOOpaTUMOCTHU PEeaKIIHii.

I'maponus coneit mo KaTUOHY, N0 aHUOHY. COBMECTHBIM
ruaponn3. HeoOpaTtumblil ruaponus.

Kontponbhas paboTa mo 06

ey XUMUU.

10

OO6cyxxaeHue pe3ysbTaToB
KOHTPOJIbHOW pabOTHI IO
0o01IIeE XUMUMH.

Pa36op 3amaHuii KOHTPOJBLHOU PabOTHI MO OOIIEH XH-
MUH (OTBEThl Ha BONPOCHI U PEIICHHE 3aJlaHHil, BBI-
3BaBLIUX 3aTPYJHEHUE y CIylIaTesnen).

Pemenne 3axay.

NMPAKTUYECKUME 3AHATUA IO HEOPTAHUYECKOW XUMWN




Hemeramisr. O0Ommii 00-
30p. Bonopon. Bona. Ile-
pokcua Bogopoja. ['ao-
T'eHBbI ¥ UX COCAUHCHHUSI.

DJIEKTPOHHOE CTPOEHHE aroMa Boaopoxa. J[BoiCTBEH-
HOE€ MOJIOKEHUE B nepuoanyeckon cucreme .M. Men-
neneeBa (I1C). Ctpoenue MojeKysasl Bojgoposaa, Gpusu-
YECKHE M XUMHUYECKHE cBoucTBa. [lomyuenue Bomopo-
na. Bona, ee cBoiicTBa, crpoeHne MoJieKybl. [lepokcuy
BOJIOPOJIA, €r0 CTPOCHHE, KUCIOTHO-OCHOBHBIE U OKHC-
JUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA. | alloreHsl,
o011asi XapaKTEPUCTHKA, 3JIEKTPOHHOE CTPOCHHE, U3MeE-
HEHHE CBOMCTB B MoArpyire. ['aJoreHoBogopoasl, UX
cBoiicTtBa. Kucnopoacoaepxamuye COCIUHEHUS rajaore-
HOB. XJ10p. XJI0pOBOAOPOA. XJIOPOBOJAOPOAHAS KUCIIO-
Ta. XJIOpHUabl, MOJIy4YeHUE U cBOMCTBA. KauecTBeHHBIE
pEeaKyy Ha TaJlOT€HU] - HOHBI.

p-anementol  VI-oi
rpynmnsl [IC. Kucnopon,
Cepa U UX COCTMHEHUSI.

DIEKTPOHHOE CTPOCHHE aToMa KHUCIOpPOa, XapakTep-
HBIE CTENIEHU OKUCIICHUS, HAXOX/EeHUE B mpupojae, hu-
3UYECKUE, XUMHUYECKHE CBOWCTBA, IOJYyYEHHE KHUCIIO-
pona. O30H-a/IOTpornHass MoAUUKAIMA KUCIOPOJa.
DIEeKTPOHHOE CTPOCHHE aToMa CEpbl. AJUIOTPOIHbBIE
MOAU(UKAIIMU Cepbl. XapaKTEpPHbIE CTEIEHU OKHCIIe-
Hus. HaxoxxaeHue B mpupoje, Gu3n4ecKrue u XuMu4e-
CKHME CBOWCTBA, MojydeHHe cepbl. CepoBOIOPOJI, €ro
nojgydyeHue, cBouctBa. CepoBogopoaHas KHCIIOTA.
Cynbbhuasl 1 TUAPOCYIbPUIBI.

dusznyueckue, XuMHYeCcKue cBorctBa. [lomyueHue Ok-
cua0B cepbl. CepHHCTast KUCIOTA.

CepHas kucioTa, €€ CTpOCHUE, CBOMCTBA, MOJIyYCHHE.
Cynbdutel. Cynbdatsl. [Tomydenue u cBoricta. Kaue-
CTBEHHAsl peaKIus Ha Cyab(du- u cyabdar- HOHBI.

Azor. Awmmmak. Comn
amMmoHus. OKCHIBI a30Ta.
Azotncras KHCIIOTA.
Hurpursr.

DJIEKTPOHHOE CTpoeHue aroMa a3zota. CTpoeHue mouie-
KyJbel azota. Haxoxxaenue B mpupoje, pu3ndeckue u
XUMHUYECKHE CBOWCTBA a30Ta M €ro HEOPraHUYECKUX
coeuHeHn — ammuaka, okcuaoB azota (1) u (1V), ux
nojaydyeHue. TepMuyecKkoe pasyIoKEHUE COJEd aMMo-
HUSL. KucnotHo-0CHOBHBIE " OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIMHEHUN a30Ta.

AzorHas kwuciora. Hwurt-
patel. @ocdop u ero co-
€IMHEHUS. OKCHIbI, KHC-
JIOTBI M COJIU.

CrtpoeHne MOJIEKYJIbl a30THOM KUCIIOTHI, PU3HUYECKUE U
XMMHUYECKUE CBOWCTBA, mosydyeHue. Hurpatsl, nomyye-
HUE U CBOWCTBA. DJIEKTPOHHOE CTpOEHHE atoma (oc-
dopa, autorpomnabie Moaudukamu Gocdopa.
Haxoxnenue B mpupojne, ¢u3ndeckue U XUMUUYECKHE
cBoiictBa docdopa. Dochun, dhochumbl, ux cBONCTBA,
nosyaenue, okcuasl pochopa (III) u (V). @ocdopubie
KUCI0Thl. PocdaThl, HOJTyYEHUE U CBOWCTBA.

Yriepon, KpEMHUW U UX
COCJIMHEHMUS.

9J'ICKTpOHHOC CTPOCHHUE aToMa Yyriepoga, CTCIICHHU
OKUCJICHHA, (I)I/IBI/IIIGCKI/IG Hn XUMHYCCKHC CBOﬁCTBa, aJl-




Merannel. O6uuii 0630p.
DNEeKTpoIN3 pacCIIaBOB U
BOJHBIX PAacTBOPOB JJICK-
TPOJIUTOB.

S-3neMeHTHI | 1 ||

IPYIIII.

JOTponHbIe MoaudUKanuu atoma yriepoaa. Haxoxne-
Hue B npupoze. Okcuasl yraepona (II) u (IV), ux coii-
CTBa, MojilyueHue. YrojpHas kuciora. KapOoHatel u
ruapokapOoHaTel. KauecTBeHHas peakmus Ha KapOoHAT
HOH. DIJIEKTPOHHOE CTpoeHue atoma kpemHus. l[lpu-
poansie coeauHeHus. Oxcupa kpemuus (IV). Cunan.
Cumuumasl. KpemueBas kucinota. Cunukatel. CBOMCTBa
u nonyyenue. IIpousBoacrteo crekia. Ilonoxenue me-
tauioB | u |l rpynn B [1C. DnekTpoHHOE cTpoeHHeE Iiie-
JIOUYHBIX METAJUIOB (JIUTUM, HATPUU, KaJIUii), HaXOXKe-
HUE B Npupoje, GU3NUYECKue U XMMUYECKUE CBOMCTBA,
CIOCOOBI MOJIydeHUsl. ['UaApuIbl, OKCUbI, MEPOKCUIBI,
TUAPOKCHJIBI U COJIU.

DJIEKTPOHHOE CTPOCHHE AaTOMOB O€pUJUIWS, MarHusl,
Kanbplus, 6apus. Haxoxnaenue B nmpupoje. duzndeckue
U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJTYyYCHHS MeETal-
JIOB M UX CO€IMHEHUU. [ MApHUAbI, OKCUJIBI, IEPOKCUIBI,
rUAPOKCUIbI. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHe-
HUS.

p-,d- MeTamibl: alOMU-
HUl 1 nuHK (amdoTtep-
HblE METaJulbl), XpOM U
UX COETMHEHUS.

DJIEKTPOHHOE CTPOCHHE, (PUBMYECKUE U XUMUUYECKHUE
CBOWCTBA aJIOMHHUA U IIUHKA. AM(POTEPHOCTh ATFOMHU-
HHUS, [IUHKA, UX OKCHJOB M THAPOKCHIOB. ['Mapokco-
KOMILJIEKCHl AJIIOMMHUSI U LIMHKA. DJIEKTPOHHOE CTpOe-
HUsl, GU3NYECKUE U XUMHUYECKHE CBOMCTBA aToMa Xpo-
Ma M ero coeJuHeHu. KuciaoTHO-OCHOBHBIC M OKHMCIIHU-
TEJILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COCIMHCHHUU
xpomMma.

d-meTamibl: *xene3o, Map-
raHell, MeJib 1 cepeopo.

[Tonoxxenue d-37eMeHTOB (Kee30, MapraHell, MeIb M
cepedpo) B IIC, ux snextpoHHoe ctpoeHue. Pusnue-
CKHE M XMMHYECKHE CBOICTBA aTOMOB METAJUIOB U MX
coeauHeHnil. KucioTHO-OCHOBHBIE M OKUCIHUTEIIHHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA COEAUHEHUU JKele3a U
Maprania. KauecTBeHHbIE peakIMd Ha HOHBI Keje3a
(1) u (111). CiocoGHOCTH K KOMILIEKCOOOPa30BaHUIO.

KontposnbHas paboTa no H

€OPraHUYECKON XUMHUH.

OO6cyxnaeHue pe3yibTa-
TOB KOHTPOJIbHOM pabo-
TBI 110 HEOPTaHUYECKOU
XUMUH.

Paz6op 3amannii KOHTPOJIILHON PabOTHI IO HEOpraHUYE-
CKOM XMMHH (OTBETHI HA BOIIPOCHI M PEIICHHE 3aJIaHU,
BBI3BABLINX 3aTPYAHEHUE Y CIAYIIATEIEH).

Pemenue 3anau.

NPAKTUYECKUME 3AHATHSA IO OPTAHUYECKOM XUMUH




Teopust XUMHUUECKOTO
CTPOECHUSI OPTraHUYECKUX
COE€IUHEHUN. AJIKaHBbI,
[IUKJIOAJIKAHBI.

OCHOBHBIE MMOJIOKECHUS TEOPUU XUMHUECKOTO CTPOCHHUS
oprannueckux coeauHenuit A.M.bytnepoa. M3ome-
pusi. ['omosorndeckue psapl. [IpUHIIUIIBI HOMEHKIIATY-
pBl OpraHuveckux coenuHeHui. OOmas dopmyna u
5JIEKTPOHHOE CTPOECHME alKaHOB. sp°- ['mOpuausanus
atroma yriepona. Ilonydenue, pusmueckne u Xumude-
CKkue cBoicTBa ankaHoB. l[lukmoamkanbl. OOmias ¢dop-
MyJa, IEKTPOHHOE CTPOSHHE MUKIIoamKkaHoB. [Tomyude-
HHE U XUMUYECKHE CBOMCTBA ITUKIIOATIKAHOB.

YrneBogopoabl C Kpat-
HBIMHU CBA35IMU (JIKEHBI,
AJIKaJUEHBI U AJIKUHBI).

OO6mrast ¢popmyrna M DJIEKTPOHHOE CTPOCHUE ATKEHOB.
sp?- Tubpuausanus aroma yriepoza. [loyuenue, pusu-
YeCKHe W XHWMHYECKHE CBOWCTBa alikeHOB. l[IpaBumia
MapkoBHukoBa 1 3aieBa. OOmas GopMmyna IUEHOB.
OcoOEHHOCTH CTPOCHUS CONPSKEHHBIX TUeHOB. OO1ast
dbopmya, JIEKTPOHHOE CTPOEHUE aTKUHOB. sp- ['nOpu-
au3anus atoma yraepoza. [lomydenue, ¢usuueckue u
XUMUYECKHE CBOMCTBa alIkuHOB. Peakius Kydeposa.

Apensl. ['anoresonpous-
BOJHBIE YTIIEBOLOPOIOB.

O6mas hopMyna apeHOB. DJIIEKTPOHHOE CTPOCHHE OCH-
3on1a. [lomyuenue GeH3ona u ero romosioroB. duznye-
CKHE M XMMUYECKHE CBOICTBA apeHoB. Peakuuu apeHoB
1o OE€H30JIbHOMY KOJIbIY U 110 O0KoBOM nenu. I[lpaBuna
OpUEHTALIMU B OEH30JIbHOM KOJIBLIE.

Peaknuy mnosydeHHs] raJOr€HONPOU3BOAHBIX AJIKAHOB,
AJKECHOB, AJKWMHOB U apeHOB. XHMMHUYECKHE CBOMCTBA
raJIOr€HONPOU3BOIHBIX.

CnupTtsl, GpeHolibl, npo-
CThIC d(PUPHI.

Knaccudukanus, nomydyenue, Guzndeckue U XUMuye-
ckue cBoiicTBa crupToB. [loHsATHE O TIPOCTHIX dPUpax.
Knaccudukanus, nonydenue, Qpuznueckue U XUMHUE-
CKH€ CBOWCTBA ()EHOJIOB.

KapOonunbHbie coenu-
HEHUS. YTJIEeBOIbI.

KapOonunbpHbIE COCAMHEHUS: aNbACTUIBI W KETOHBI.
O6mas dopmylia anbJACTHAOB U KETOHOB. DJICKTPOHHOE
CTpoeHHE KapOOHWIbHOU rpynmnsl. [lomyuenue, ¢pusu-
YECKUE€ M XUMUYECKHE CBOMCTBA abJIETHUIOB U KETO-
HOB. OCOOEHHOCTH XMMHUYECKOTO TOBEICHUSI ajIbhICeTH-
JIOB.

Knaccudukanus yriesonoB. MoHocaxapuasl: TJIIOKO3a,
dbpykTo3a, prubo3a u ae3okcupudosza. [lu- u monmcaxa-
PUIBI: MajabTO3a, caxapo3a, Kpaxmal, Ieiurojo3a. Ux
dbu3nUecKue u XMMHUYECKHE CBONCTBA.




6 Kap6oHOBBIE KUCIIOTHI
WX TIPOU3BO/THBIC.

DNEKTPOHHOE CTPOEHUE KAPOOKCWIBHOM  IPYIIIBL.
Krnaccudukauus, nomyuyenue, puznyeckue U XuMUYe-
CKHE CBOMCTBA KapOOHOBBIX KUCIOT. PYHKIIMOHAIbHBIE
MPOU3BOJIHbIE KapOOHOBBIX KHCIJIOT: COJIM, CJIOXHBIC
3¢upsl, aHruApuAbl, amuasl. Mx nomyuenue. JKupsl.
Mpuna. [lonydenue, Quandeckue U XUMHUYECKHE CBOM-
CTBaA.

7 AMuHO- u HUTpocoequ- | Hutpocoenunenus. [lonyyenue. Peakius 3uHuHa.
HEHUS. Awmunsbl. Knaccupukanus amunos. [lonydenue, dusu-
BricOKOMONEKYISIpHBIE | YECKUE M XMMUYECKUE CBOWCTBA AMHUHOB.

COCIMHCHMUS. Amunoxkucnotsl. [loaydenue, ¢pusznyeckue U Xumuye-

CKHE CBOMCTBA aMUHOKHUCIOT. [lernTtrasl v OEKH.
buononumepsl.

KonTtponbHas paboTta no opraHu4ecKoil XMMUH.

9 O6cyxnenue pedynbra- | Pa30op 3amanuii KOHTPOJILHOW paOOThl MO OpraHuYe-
TOB KOHTPOJIbHOM pa0o- | CKOMl XUMHM (OTBETHI Ha BOMPOCHI U PEIICHUE 3aJaHUM,
TBI 110 OPTAaHUYECKOU BBI3BABIINX 3aTPYyAHEHUE Y CIyIIATENCH).
XUMUU ['eHeTnueckas CBsA3b MEXAY BAXKHEUIIIMMH KJIacCamu

OPraHN4YCCKHUX COGI[PIHGHHﬁ.

TUIIBI PACUHETHBIX 3AJIAY

Pacuetsl, cBs3aHHBIE C OCHOBHBIMU MOHATHSIMU XUMUU. BbluncieHue Kou-
YyecTBa BEIIECTBA 110 Macce, 00beMyY raza pu HOPMAJIbHBIX YCIOBUSX, YUCITY MOJIe-
KyJ1 (aTOMOB, HOHOB) C MCIOJIb30BAaHWEM YHUCJIEHHBIX 3HAYEHHH MOJSPHBIX Macc,
MOJIIpHOTO 00beMa, unciia ABoraapo.

VYcraHoBieHue npocTeuiieil 1 MoJeKyIsIpHON (MCTUHHOM) (GopmMyIbl Belle-
CTBa II0 MaCCOBOM J10JI€ 3JIEMEHTOB WJIM PE3yJIbTaTaM XMMUYECKOIO aHAJIN3a.

Pacuetsl, cBsi3aHHBIE ¢ OCHOBHBIMM Ta30BbIMH 3aKOHAMHU. Bbruucinenue o0b-
€Ma raza U3BeCTHOW MacChl MJIM U3BECTHOTO KOJIMYECTBA IIPH HOPMAJIBHBIX YCIOBH-
AX U YCJOBHUSX, OTJIMYAIOMIMXCS OT HOPMAJIbHBIX. BBIYMCIEHHE OTHOCUTEIBHBIX
IUIOTHOCTEN BELIECTB B ra3000pa3HOM COCTOSTHUU.

Pacdersl npu npUroToOBIEHUH PACTBOPOB 3alaHHOW KOHLIEHTpaUuu. Berauc-
JIeHMEe MaccOBOW WJIM OOBEMHOW J0JM KOMIIOHEHTOB B JOJISIX €IMHHULBI U B IpPO-
LIEHTaX; MOJISIPHOW KOHIIEHTPAIIMHU; MAacChl, 00bema (ra3oo0pa3HOro paCTBOPEHHOTO
BEIIECTBA), KOJMYECTBA PACTBOPEHHOTO BEILECTBA; 00bEMa, Macchl pacTBOpa WM
PacTBOPHUTEIIA.

PacueTsl Mo ypaBHEHHUSIM XUMHUYECKUX PEaKIui. Beraucienne Maccol, o0be-
Ma (U1 Ta30B), KOJIMYECTBA BEIIECTBA MPOJYKTa PEaKIMU MO M3BECTHOW Macce,
00BbeMy, KOJIMUYECTBY BEILIECTBA PEareHTa; C MpeaBapUTeNIbHBIM HAXO0XJIEHUEM, Ka-
KO€ M3 BEUIECTB BCTYMAET B PEAKIMIO MMOJTHOCThIO; C YUETOM BBIXOZA MPOAYKTA pe-
aKLMM B MPOLEHTaX OT TEOPETHYECKH BO3MOKHOI0; C yUETOM MAaCCOBOM JIOJIH IPH-
Mmecelt B pearente. OnpeneneHre cocrapa oOpasyrolencs coiu (Kuciasi, OCHOBHas,
CpeIHsii WM MX CMeChb) Mo MaccaMm, oObeMaM (Ta30B), KOJIMYECTBAM BEILECTB,
BCTYNAIOLIUX B PEAKIIHUIO.

Omnpenenenue cocraBa JIByX-, TPEXKOMIIOHEHTHOW CMECH MO Maccam, 00be-




MaM (Ta30B), KOJIMYECTBAM O0Pa3yOUIUXCs B XO/I€ OJTHON MJIM HECKOIBKUX PEeaKIni
BEILECTB.

Tepmoxumuueckue pacuerbl. OmnpeneneHue TEIIoBoro 3(dexra peakiuw,
TEIUIOTHl 00pa30BaHMsI M CTOPaHUs, MACChl, KOJIMUYECTBA BEIECTBA PEarcHTOB IO
3akoHy ['ecca u ero ciencTBusm.

[Ipumeuanue: 3agaun BCceX TUMOB MOTYT OBITh MPEIJI0KEHBI KaK B MPSMOM,
Tak U B 0OpaTHOM BapuaHTax. Hampumep, mpou3BecTH pacyeT MacCOBOM JIOJIM Be-
IIeCTBa M0 €ro Macce M U3BECTHOU Macce (Wi 00beMy) pacTBOpa UM pacueT Mac-
ChI BEIlIECTBA MO W3BECTHON MAacCcOBOM J10J1€ U Macce (Ui 00beMy) pacTBopa.

OCHOBHbBIE ®OPMVIJIbI IJ1A PEHHEHU A
XUMHNYECKUX 3AJTAY
1) KonmraecTBo BemiecTBa X (pa3MepHOCTh — MOJIb)
v(x) = X)L
M (X)
rae m (X) — macca BemectBa X (T, kr); M (X) — MomnsipHasi macca BemecTBa X
(T/MOIB, KI/KMOJIB).
KonmuecTBo BemecTsa 1Jis ra3os:

rae V(X) — oowem raza X (w1, 11); Vi — MOJIAPHBIH 00BEM ra3oB, KOTOPBIA IPHU
HOPMAaJIBHBIX YCJIOBUSX COCTABISAET 22,4 1/MOJIb.
Hopmanenslie yenosusi: Ty =273 K= 0°C; py, = 101,3 xlTa =760 MM pt. cT. = 1 aT™m.

KonunuecTtBo aTOMOB, MOJIEKYJI UJIM HOHOB BEIIECTBA X
N(X)=N,-v(X),

rae Na= uncio Aporaapo — 6,02:10% mons L.

1 monb mo6oro BemecTsa coaeput 6,02:-10%° cTpyKTypHBIX eauHHUIL (ATOMOB, MO-

JIEKYJT UK UOHOB).

2) MaccoBas pois BemiectBa X (Oe3pa3MepHasi BeIMUKMHA, €€ BBIpakaroT B JOJIAX

€IMHUIIBI WK B MIPOIICHTAX):
W(X): m(X) — m(X)

m m(X)+m(Y)+...

onecu

rae X 1 Y KOMIIOHEHTHI CMECH.
MaccoBas 10715 31eMeHTa D B coenuHeHnn X (Oe3pa3MepHas BeInuynHa, e€ BhIpa-
AT B JOJIAX €IUHUIIBI WJIK B TIPOLICHTAX):

_ m(3)
W(3)= n(X)
v(3)-M(3)

Tak kak m(2)=v(3)- M(3), To W(9)= o)

3) O6bemHas moiist BemecTBa X (Oe3pa3mepHas BeIWUYnHA, €€ BBIpaXaloT B JIOJAX
€IVHUIIBI WK B MIPOIICHTAX):

V(X)
V(X)+V(Y)+..

o(X)=



B Bozayxe ¢ (O2) = 0,21, unu 21%.
4) MounsipHasi KOHIIEHTpaIUs BemecTBa X (pa3MepHOCTh — MOJIB/JI, HOT/Ia 0003Ha-
gaeTcs M).

VP—P‘Z
Tak kak v(X )= m(X) , TO C(X):ﬂ
M(X) M(X)-V, .
5) IlnoTHOCTH BemecTBa X (Pa3MEpHOCTH I/MII = r/cM?).
m(X)
X)=—-+H.
p(X)=5 X)

JI1s BOABI IpY HOpMalbHEIX yenoBusx p = 1 r/cem® (1 r/mi, 1 kr/m3, 1000 r/amd).

[TnotHocTh ra3za X mo razy Y (6e3pa3MepHas BeJIUYMHA).
_M(x)
Y = W
rae M(X) u M(Y) MoJtekysipHbIE MacChl Ta30B X U Y.
MosnexynsapHbIil Bec Bo3yxa 29 r/MoJib.

PEIIEHUE TUITIOBbLIX 3AZIAY
3adaua I. Berauciaure MaccoBble A0JIM yriaepoaa, BOJOPOaa U KUCIOPOJa B YKCYC-
HOM KHCJIOTE.
Pemenue:
MoutsipHast Macca YKCYCHOM KHMCIJIOTBI paBHA:
M (CH,COOH) =122/ monw+ 3-12/ monb+122/ monw+ 2 -16 2/ monw + 12/ moaw = 602/ monw

bepem 1151 pacuera KOIM4ECTBO BellecTBa 1 MoJb; Toraa no gpopmyiie

Q) e MC) ___ v(C):M(C)
m(CH,COOH) m(CH,COOH)
a(C) = 212 =0,4 uwm 40%
60
o) = M) v(H)M(H)
m(CH,COOH) m(CH,COOH)
w(H) = % ~ 0,067 um 6,7%
o(0) - MO _ v(0):M(O)
m(CH,COOH) m(CH,COOH)
@(0) = % ~ 0,533 wm 533%

OTtBer. MaccoBble 10/ yIJIepoaa, BOAOPOa U KUCJIOPOJa B YKCYCHON KHCJIO-
Te paBHbl 40%, 6,7% u 53,3%, COOTBETCTBEHHO.

3aodaua 2.

B coeamnennn HaTpus, XJI0pa U KUCIOPOJAa MACCOBBIE JIOJIU AJIEMEHTOB paBHbI 18,8
%; 29,0 % u 52,2 % cootBeTcTBeHHO. Onpenenure Gopmyiry ITOTO COSTUHEHHUS.
Pemenue:



JIjist ynpollleHus BBIYMCIEHUN TPUMEM, 4TO Macca uckomoro coeaunenus 100 r.

ITockoJIbKy COOTHOIIIEHHE aTOMOB HATpHs, XJIOpa U KUCIOPOJa B UICKOMOM COEJU-
HEHHUU HEM3BECTHO, 3AIIUILEM €T0 MONICKYIApHYIo Gpopmyiy B Buae Na,Cl,O,. Bui-
YUCIIUM MaccCy KaxKJIoro sjaeMeHTa m(X), COJAepkallerocsi B UCXOJHOM BEIIECTBE

maccout 100 r.:
o(X)-m _o(X)-1002

m(X) = '
100 % 100 %
Y COOTBETCTBYIOIIEE ITOM MACCE YUCIIO MOJIEH ATOMOB 3TOTO XK€ 3eMeHTa v(X) !
y(x) = MX)
M(X)
04 .
m(Na) = 18,8%-100 =188 r; v(Na) = 188 0,82 MOJIb.
100% 23
04 .
m(Cl) = M =29,0r;v(Cl) = % ~ 0,82 MOJIb.
05 .
m(O) = >2.2%-100 =522 1;v(0) = 2.2 3,26 MOJIb.
100% 16

COOTHOIIIEHHE CTEXHOMETPUUYECKUX KOIP(HULIMEHTOB X, Y U Z B (hopMyJie paBHO CO-
OTHOILIEHUIO YHCJIa MOJIE aTOMOB COOTBETCTBYIOIIUX 3JIEMEHTOB:
X:y:z2=0,82:0,82:3,26,

Koaddurments! X, y 1 Z B popmyiie 0ObIYHO BBIPAXKAIOTCS HAUMEHBIIUMU 1IEJTBIMU
gucnamu. [losTomy, pasfenuB KaxAbld WIEH MOJIYYEHHOTO COOTHOIICHHS Ha
HauMeHbIIUH (B JaHHOM cirydae 0,82), moyydaem:

X:y:z2=082:082:326~1:1:4
TO ecTh opMyia uckomoro coenuuenust — NaClO, .
Omeem: NaClO,.

3aodaua 3.

Ha Cunaiickom nosyoctpose erie ¢ 6000 . 10 H.3. 70OBIBatOT OHMPrO3y. ITO HEIMPO-
3payHbIi CO CTEKJISSHHBIM WJIHM BOCKOBBIM OJIECKOM MHUHEPAJ, BEIUKOJICITHBIN
HEOECHO-TOJIy0O IBET KOTOPOTO CBSI3aH C MPUCYTCTBUEM HOHOB MeTauia M. Mu-
Hepas 00J1alaeT CpaBHUTEIHLHO HEOOIBIIONW TBEPAOCTHIO, TIOITOMY €r0 HE MOABEP-
raloT OTpaHKE W BIPABIAIOT B yKpaIICHUS B BUJEC OKPYIJIBIX KaMHEH MpaBUIbLHON
¢dbopmbl. MuHEpaa JOBOJBHO HEYCTOMYNB XMMHYECKH, JIETKO BIUTHIBACT KHUPHI, TO-
TJIONIAET BIAry, MO ACHCTBUEM YIJIEKMCIIOTO Ta3a BO3AyXa TEPSeT CBOM IIBET U Jie-
JIAeTCS 3€JICHBIM, Ha COJIHIIE MEUICHHO O00ECIIBEYMBACTCS — MHHEPAT «YMHUPAET»,
CpeIHHI CPOK ero xu3nu — He 6osee 20 ner. Onpenenure MeTat M U yCTAaHOBUTE
dbopmyiTy OMpIO3bI, 3HASI, YTO B HEM COJICPXKUTCS OJMH MOJIb HOHOB MeTauta M u 5
MOJIEH MOJIEKYJT KPUCTATTU3AIIMOHHON BOJIBI, @ MAaCCOBBIC JIOJIH JIEMEHTOB COCTaB-
ot w(M)=7,64%, w(Al)=1947 %, wH)=217%, ©(P)=1490 %,
®(0) =55,82 %.

Peurenue:

[Tpumem, uto Macca oOpasia 6upro3sl pagHa 100 r.

3anuiiem oOuryto Gopmyny ouprossl: I, Al H P,0, 1 Hailnem Maccy KaxkI0ro sJe-
MeHTa m(X) ¥ 9UCJI0 MOJISH Kax0To deMeHTa v(X) B oOpasie:



7,64%-100 7,64

m(3) = =7642; v(D)=——"-7- :
)= oo =31y Mo
0 .
m(Aly = 24710016 47 L uan = 2247 07216 vioms:
100% 26,98
0 .
m(H):MZZ,J-? 2, V(H)=£z2,17 MOJb
100% 1
0% -
m(P) = M :14,90 l , V(P) = 14'90 ~ 0,4811 MOJIb,
0% 30,97
0 .
m(0) = M =5582 2;v(0) = 55,82 ~ 3,4887 monw .
100% 16

COOTHOIIICHHE CTEXUOMETPHUECKUX KOAPUIMeHToB «, b, ¢, d u e B popmyie ou-
PIO3BI PABHO COOTHOILICHHIO YHCIIa MOJICH aTOMOB COOTBETCTBYIOIINX AJIEMEHTOB!

a:b:c:d:e= 7—64 :0,7216:217:0,4811:3,4887
M ()

YnpoctuMm paBeHCTBO, toaenus Ha 0,4811, u noyuum:

a:b:c:d :e=%:1,5:4,5:1:7,25.
M(3)

Tak xak B Gpopmyiry OMPIO3BI BXOJIAT 5 MOJIEH MOJICKYJI KPUCTAUTM3AIIMOHHON BO-
IIbI, TO B HEM JTOJHKHO OBITH HE MeHee 10 aTOMOB BOJIOpPO/Ia U 5 aTOMOB KHUCJIOpO/a.
Bce uncna nomxHb1 ObITh HENbIMH. [103TOMY YMHOXHM BCe Ha 4, MOTYIHM:

63,52

a:b:c:d:e=——"—:6:18:4:29,

M ()
u (popmyna npumeT BuA: 3,AlH,;P,0,,.
Tak xak, o yCIIOBHIO 3a7a4H, B (hOpMyIsie MUHEpalla COASPIKUTCS OJIMH MOJIb HOHOB
MeTania 3, TO:
6352
1 mone=——;
M ()
OTCIOJIA:

M (D) =635 T/MOJIb, TO €CTh D — 3TO ME/Ib.
Omeem: ¢popmyna munepasa Al,Cu(OH),(PO,),-5H,0

3adaua 4.
Kaxkyto maccy mennoro kynopoca CuSQO4 SH,O u Bogbl Haf0 B3STH JJ1sI TIPUTOTOB-
neHus pactBopa cynbdarta meau (11) maccoit 400 r ¢ maccoBoit goneit CuSO, 2 %?
Pemenue:
Onpenenum maccy CuSOy:

M(CuSO,) = ©(CuSO,) M ,iopa =0,02-400 =8 2
KomaectBo 6e3BomHorO0 cynwdara meau (1) B pactBope cocTaBisieT:

HCuSO,) = m(CuSO,) _ 82

M(CuSO,) (635+32+4-16) %M -
Takoe ke xomuecTBo CUSO4 TOKHO COMIEPKATHCS B COOTBETCTBYIOIIEM KpUCTall-

noruapare CuSO, 5H,0:
v(CuSO,) =v(CuSO, -5H,0)= 0,05 mom

= 0,05 mo01b




Torga macca CuSO, - 5H,0, HE06X0UMOTO IJIs MPUTOTOBJICHHS] PACTBOPA, COCTAB-
JISICT:
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
HeoOxoaumas Mmacca BOJBI:

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

pacmeopa

OtBet: nus npurorosiieHusi 400 r pacrtBopa ¢ maccoBoii goJeii CuSOs 2 %0
Heo0xoanuMo B3sTh 12,47 r meanoro kynopoca CuSOs 5H20 u 387,53 r Boabl.
3aodaua 3.
YcranoBute popMyIty BelllecTBa, MACCOBBIE JIOJIM YIJIepoja U BOJOPOJa B KOTOPOM
COOTBETCTBEHHO paBHBI 85,71 m 14,29%. OTHOCUTENBHAS TUIOTHOCTH MAPOB BELIE-
CTBa 10 BO3AyXy paBHa 1,931.
Pemenue:
Paccuntaem MOJISIpHYIO Maccy BeIleCTBa:
M(CH,)=29-D,,,(CH,)
M(CH,) =292/ monv-1,931 2/ monb = 56 2/ mons
Brranciisiem maccey 1 moub BemecTsa:
m(C,H,)=M(C,H,)-v(C,H,)
m(C,H,) =56 2/monb-1 mons =56 2

OmnpenenseM Maccy U KOJIMYECTBO BEIIECTBa yriepoja u Bojopoaa B 1 Mob 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(C)= M(C)’ V(C)=m=4ﬂ40ﬂb;
~ m(H) . 82 .
V(H)—M(H), v(H)——1 Z/MOJZb_8M0 b

CooTHoIlIeHHE KOJIMYECTB BEIIECTBA aTOMOB yTJIepo/ia U BOJAOPOIA:
V(C):v(H)=4:8.

®opmyna BemectBa CaHg - 3T0 OyTEeH, UK ITUKIOOYTaH.

OtBet: C4Hs.

3adaua 6.

PaccuunTaiite Mossipuyro konneHntpanuto 70 % -Horo pactBopa HpSO4 (p = 1,615

r/™M).

Pemenue: ITycts Mmacca pactBopa H2SO4 100 1, Toraa ero o0néM:

_ m pacmeopa 1002

pacneopa 16152/

pacmeopa
Macca pactBopeHHOM cepHOM kuciaoTsl B 100 T pacTBopa:
m(H,S0,)=w(H,S0,)-m =0,7-1002=70 ¢ .
Monsipuas konuentpanust H>SO4 B pacTBOpe paBHa:
C(H,50,) = v(H,S0,) _ m(H,SO,)
V M (H,SO,)-V

pacmeopa

\Y =6192 m1=0,06192x.

pacmesopa

pacmeopa



B 702
982/ monwb-0,06192x

OtBet: 11,53 M.

W3 mpuBeAeHHOTO PEIICHHs] MOKHO BBIBECTH (OPMYITY IS TIepecyeTa Mmpo-
LHEHTHOW KOHUEHTPALIMU PAaCTBOPa B MOJISIPHYIO:

=1153mo/1=1153M .

w-p-10
c_@p10
M
r7ic MaccoBas J0Ji1 @ BbIpakeHa B mporeHTax (%).

3aodaua I.
PacTBOp comepKUT pacTBOPUMOE COEAUHEHHUE MeETajla, KATUOHBI KOTOPOTO JBYX-
3apsiaHbl. Cynbdar MeTaa NpakTUYeCKu HE pacTBOPUM B Bojie. Macca MOHOB Me-
Tajuia, CoAep kKalmxcsi B pacTtBope, cocrasiser 1 r. K maHHomy pacTBopy mocre-
neHHo npubasisaoT 100 Mi pacTBopa cepHOl KHMCIOTHI ¢ KoHUeHTpauuen 0,1
MOJIB/ 1.
Paccunraiite Maccy ocajika, BEIIABIIETO B PE3yibTaTe IKCIIEPUMEHTA, €CIIA MEeTall
a) CTpOHIUH, 0) Oapuil.
Pemmenue: Sr?* + H,SO04 = SISO+ 2H*;

Ba?* + H,SO, = BaSO4v+ 2H*,

m(Sr#) 1z

v(Sr#t) = = =0,0114 moab
M(Sr) 8762 7
MOJIb
2+
wBaz)="B) 1o 66073 mom

M(Ba) 13734 Y

v(H,SO,)=V -C(H,SO,)=017-01 monv!/ 2=0,01 monw.

pacmaopa 150,
CornacHo pacyeTaM, CTPOHIIUNA B3sUIM B U30BITKE MO CPAaBHEHUIO C CEPHOM KHCIIO-
TOH, a Oapuil — B HemocTaTtke. PacyeT BegeM 1o HEINOCTATKy — JJIS CTPOHIIUS T10
v(H,S0,), 11 Oapus — 1o v(Ba®*). Macca BbIIIaBIIEro OCaIKa:

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

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

OTtBet: Mmacca ocaakoB SrSOsu BaS0O21,84 r u 1,63 r coOTBETCTBEHO.

3aodaua 8. Ilpu cxxuranuu razo00pa3HOro yriieBoJa0poJa C MIIOTHOCTHIO MO KHUCIIO-
poxay 1,312 monyueno 16,8 1 (H.y.) yriekucioro ra3a u 13,5 r Boasl. Onpenenure
MOJIEKYJISIpHYIO (OpMYJTy YTIEBOAOPOA.

Pemenune. Haxoaum kofnyecTBa BEIIECTB YIJIEKUCIIOTO ra3a U BOJbI:

v(CO,) = v = 168 = 0,75 monw
V., 224
v(H,0) = m_ 135 = 0,75 monw
M 18

Haxonum konmuuecTBa BemiecTBa aTOMOB YIUIEPOJa U BOJOPOJA M YCTAHABIMBAEM
MpocTeuyio GopMyiy yriieBoaopoa:
v(C) =v(CO,) = 0,75 momw
v(H) =2v(H,0) =15 monw
Coornomenue v(C):v(H)=0,75:15=1:2
[Ipocreitmas Gpopmyna uckomoro yriesogopoaa CHo.



PaccuntaeM MOJIEKYJISIPHYIO Maccy YrieBOAOPOJA, MUCXOMAS U3 €ro IJIOTHOCTH, U
YCTaHOBUM €0 MOJICKYJIIPHYIO (hOpMYITy.
Hcxonst U3 IIIOTHOCTH YIII€BOA0PO/Ia M0 KUCIOPOYy, €ro MOJIsipHasi Macca paBHa:

M =32-D,, =32-1312=422/monw
Monsipuas macca npocteiieid popMysibl paBHa:

M(CH,) =14 2/ monw

DTO BTPOE MEHBIIE BHIUUCICHHON MOJICKYJISIPHON Macchl yIiieBOAOpOAa, Clea0Ba-
TeIbHO, MpocTeillnyo (opMyny Hago yTpouTh. OKOHYATEIBHO YCTAHOBJICHHAS
dbopmyna yrieBomoposaa pasHa CsHe.
OtBet: C3Hs.
3adaua 9. llpu cropanuu 0,62 r ra3000pa3HOr0 OPraHUYECKOro BEIIECTBA BhIIEIHU-
nock 0,448 1 yranekucioro rasza, 0,9 r Boast u 0,224 1 azota (00beMbl Ta30B U3Me-
peHsl npu H.y.). [ImoTHOCTh BemiecTBa o Bojopoxay 15,50. YcranoBute Moseky-
JSPHYIO (POPMYITy CTOPEBIIETO COCTUHEHNS.
Pemienne. PaccuntaeM KONMYECTBO BEIIECTBA aTOMOB YIiepoaa, BOAOPOa U a30Ta,
HCXO/s U3 KOJIUYECTB BEIIECTB, 00pa30BABIINXCS ITPU TOPECHUU:

W(C) = (CO,) = %28 — 0,02 v
v(H)=2v(H,0) = % =0,1 mow
v(N)=2v(N,) = %’,2424 = 0,02 monw

Jlanee mpoBepuM, COAEPKUTCS JIM B BEIIECTBE KUCTIOpOo. I 3TOro HaliieM CyMMy
Macc 3JIEMEHTOB YIJIepoJa, BOAOPOJa U a30Ta U CPAaBHUM €€ C MacCOW CrOpEBILEro
BEIIIECTBA:

m(C)+m(H)+m(N)=0,02-12+0,1-1+0,02-14=0,62 2
CyMMa Macc 3J€MEHTOB paBHAa Macce€ HaBECKM BEIIECTBA, 3HAYUT, KUCIOPOJ B Be-
IIECTBE OTCYTCTBYET. Y CTAHOBUM TpocTeiinyto hopMyiy BemiectBa. COOTHOIIECHUE
YKCJIa MOJIb aTOMOB B HICKOMOM BEIIECTBE PABHO:

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

[Ipocreitmas popmymna CHsN. Haitnem momnsipaytro maccy coequnenus. OHa paBHa:
M =155-2 =312/ mons. JlerictButensHo, Mosipuas Macca CHsN paBHa 312/moaw.

CrnenoBatenbHO, pocTeias ¢popmynna U OyJIeT UCTUHHOW MOJIEKYJISIpHOU hopmy-
JIOM.

OtBet: MoJgekyasipuasi popmyJia cropeBmiero coeaunenns - CHsN.

3adaua 10. B 120 miu pacTBOpa a30THOM KHUCJIOTHI ¢ MaccoBoi poier 7% (p = 1,03
r/mi) BHecnu 12,8 T kapOuaa kanbius. CKoiabko MIILTUAUTPOB 20% -HOM COJISTHOM
kucioTel (p = 1,10 v/mur) cnegyer 1006aBUTH K MOJYYCHHOW CMECH JJIS TIOJTHOM ee
HEeWTpanuzanuu?

Pemenue.

(l) CaC, + 2HNO; = C&(NOg)z + CoH,

(2) C&Cz(ugg) + 2H,0 = Ca(OH)z + CoH,

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

Haxonum xonnuecTBa pearupyromnuyx BeecTB:



M m v

6—6a p—pa
v(HNO,) = w-p-V = 0,07 ‘16’23'120 =0,137 mons;
12,8

v(CaC,) = Hj =0,2 mouv;

Ilo ypaBHeHuro 1:

v(CaC,) =0,5-v(HNO,) , cienoBaTenbHO, B 130bITKe CaC, B KoJMuecTBe
0,2-0,5-0,137=0,1315 monn

ITo ypaBHEHUIO 2:

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

u3z6.
Ilo ypaBHeHnuro 3:
v(HCI) =2-v(Ca(OH),) = 0,263 moze
V_ (HCl) = v-M _0,263-365
pep - p 0,2-110

OtBer: V,_ _(HCI) =43,6 ma

p-pa

=43,6 ma
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