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B pa3BuTuu coBpeMeHHBIX OOJacTed MEAUIMHBI BaKHAs pPOJb OTBOIUTCS
XUMUH, U3y4daroliei OMoI0rn4ecky 3HauuMble BelecTBa. CBsi3b MEXTy MEIUIIUHOM
U XMMHEH yCTaHABIIMBAJIACh HA MPOTSIKEHHWH MHOTOBEKOBOW HMCTOPHUH PA3BUTHS
ecTecTBO3HaHUA. [1yOOKoe B3aMMONPOHUKHOBEHUE HJTHX HAyK MPUBOAUT K
MOSIBJIEHUIO HOBBIX HAyYHBIX HAIPaBJICHUI, U3YHYAIOUIMX MOJIEKYJSIPHYIO MPUPOIY
OTIENbHBIX (PU3HOJOTMYECKUX MPOLIECCOB, MOJIEKYJISIPHbIE OCHOBBI IaTOTeHEe3a
00Je3HeH, MOJICKYJIIPHBIC aCTIEKTHI (PapMaKOJIOTHH U T.1.

B cootBercTBUM ¢ @DenepanbHBIM T'OCYJIapCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO OOIIET0 00pa30BaHUs yUalUeCs AODKHBI OBIaA€Th TAKUMHU
MIO3HABATEJIbHBIMU yUYE€OHBIMU JICCTBUSAMU, KaK YMEHHE (POPMYJIHPOBATH POOIEMY
Y TUIOTE3Y, CTABUTh LETU U 33Ja4H, CTPOUTD IIJIAHBI TOCTH>KEHHUS LIEJIEH U PEILICHHUS
MOCTABJICHHBIX 3a]1a4, POBOJUTH SKCIIEPUMEHT U HA €r0 OCHOBE AENaTh BHIBOABI U
YMO3AKJIIOUEHHS], MPEJICTABIATh UX M OTCTaWBaTh CBOKO TOYKY 3peHus. Kpome
ATOTO, y4alluecs MOJDKHBI OBJIAAETh MPHUEMaMHU, CBSI3aHHBIMH C ONPEACICHHEM
MOHATUN: OrpaHUYMBAaTh WX, ONHUCBHIBATh, XapaKTepU30BaTb M CPAaBHHUBATb.
CrnenoBarenbHO, MPU U3YYEHUU XUMHUHM B OCHOBHOW IIIKOJIE YYalIUuecs IOJKHBI
OBJIaJIETh Y4€OHBIMU JCHCTBUAMHM, TMO3BOJSIONMIMMH UM JOCTUYL JUYHOCTHBIX U
IIPEIMETHBIX PE3YyJIbTaTOB.

B npenmerax ecTecTBEHHO-MAaTeMaTHYECKOTO LHMKIIA BEAYIIYIO POJIb UTPAET
MO3HABATEJIbHAS JIEATEIbHOCTh U COOTBETCTBYIOIIME €Il TO3HABATENbHbBIE yUeOHbIE
nercTBuss. B CBA3M ¢ 9TUM OCHOBHBIMHU LEISIMU OOYyYE€HUSI XUMHHM B OCHOBHOM
IIKOJIE SIBJISIFOTCA:

1) dopmupoBanue y oOydarouuxcsi yMEHHUsI BUAECTh U MMOHUMATh LIEHHOCTh
oOpa3oBaHUs, 3HAYUMOCTh XUMHUYECKOTO 3HAaHMUS [UIl KaXJIOro 4elloBeKa
HE3aBUCUMO OT €ro NMpoheCcCHuOHATBHON IEATETLHOCTH; YMEHHS pa3indaTh (PaKThl U
OLICHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U
CBSI3b KPUTEPUEB C OIPEJCICHHOW CHCTEeMOW IIEHHOCTeH, (opMynupoBaTh u
00OCHOBBIBaTh COOCTBEHHYIO MO3ULUIO;

2) dbopmupoBaHUE y 00YYaIOIIUXCS EJOCTHOTO MPEJCTABICHUS O MUPE U
pOJIM XMMHUHM B CO3JIaHHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHUHBI MHPA;
yMEHUSI OOBSACHATH OOBEKTHI M IMPOLIECCHl OKpYXKalolehd IeWCTBUTEIBHOCTH —
IIPUPOJHOM, COLUAIBHOM, KYJIBTYPHOU, TEXHUYECKON CPElbl, UCIIOJIb3YS I dTOrO
XUMUYECKUE 3HAHUS;

3) npuoOpereHue OOYyYaIOIIMMUCS OIMbITa PA3HOOOPA3HON ESATEIBHOCTH,
MO3HAHUS U CaMOTIO3HAHMS; KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH),
UMEIOIINX YHUBEpPCAJbHOE 3HAYCHHE JUIsl Pa3UYHBbIX BUAOB JEATEIbHOCTH:
pemieHuss TpoOJeM, TPUHIATHS pPEIICHW, T[OoWCKa, aHaim3a U 00paboTKu
uHdopMaIuu, KOMMYHUKATUBHBIX HAaBBIKOB, HaBBIKOB WU3MEPEHUH,
COTPYIHHYECTBA, O€30MaCHOT0 OOpAIIeHHSI C BEIECTBAMH B MIOBCEHEBHON KU3HU.



JlanHag mporpamMma MnpeaHa3Hau€Ha ISl y4YallluXxcs JIeCSATOr0 W OJMHHAAIATOIO
MenuuuHCKuX kinaccoB MBOVY «Jlumeit Ne2y» r.byrynbema u mpeacraBiseT coOoi
nporpaMMmy ISl TIOATOTOBKM aOMTypueHTOB K EauHOMYy rocyaapCTBEHHOMY
AK3aMEHY 10 XUMHH.

[Tporpamma nmns 10 u 11 kiacca nmpeamnonaraer caMOCTOATENIbHOE U3YUYEHUE
MaTepuaia TporpaMMbl M BKJIOYaeT B cebs mo 4 BeOmHapa. Ilocne wmsydeHus
CIylIaTels MU MaTepuana, MpenojaBaTelib YHUBEPCUTETAa MPOBOJMUT BEOMHAPHI,
OOBSICHSISI HETIOHATHIE IIKOJILHUKAM BOIIPOCHI TAHHOW TEMBI.

MHNPOI'PAMMA
«JOINOJTHUTEJIBHBIE I''TABBI XUMHUN»

OCHOBHbBIE TTOHATHS U 3aKOHBI XUMUU. ATOMHO-MOJEKYISIPHOE YUeHUE. ATOMBI
U Mosiekysel. Macca aroma (Mosiekyinbl). OTHOCUTENbHAsi aTOMHasi Macca.
OtHOcuTENbHAsT MOJEKYIsApHas Macca. ATOMHas €QuHuna maccbl. Monp — Mmepa
KOJIMYeCcTBa BellecTBa. MossipHas Macca (€IUHHMIIA M3MEPEeHHs). XUMHUUYECKUU
anemeHT. IIpoctoe BemectBo. IloHsATHE 00 QIIOTPONHBIX MOAUPUKALMIX.
[Tpyunnsl  amnotponuu. CrokHOE  BEUIECTBO  (XMMHUYECKOE  COEIMHEHUE).
MexaHnnueckasi CMeCh M1 XUMHUUECKOE COSMHEHUE (CXOCTBA U pa3nuuusi). SABiaeHus
dbuznyeckue W XUMHUYECKHE. BalleHTHOCTh M CTENEHb OKHCJICHHUS XUMHYECKUX
aneMeHTOB. MeTautel u HeMeTauibl. VX monmoxenue B Tabnuie .M. Menaeneena.

OCHOBHbBIE 3aKOHbl XHMHHM. 3aKOH COXPAaHEHUS MacChl. 3aKOH MOCTOSIHCTBA
coctaBa. 3akoH ABorajapo u ero cuenctsus. IloctossHHas ABoraapo, MOJSPHBII
o0BeM (cojepikaHue TMOHSATHS, YHCICHHOE 3Ha4YeHHe). YpaBHeHHME MeHgeneeBa-
Knanenpona.

Crpoenue atoma. Xumuueckas cBa3b. [lepronueckuii 3akKOH U IEpUOANYECKas
cucrema J[.M1.MenneneeBa. OCHOBHBIE MOJOKEHUSI TPOTOHHO-HEUTPOHHON TEOpUU
ctpoeHust snapa. I[lonarne o0 »diaeMEHTapHBIX dYacTulax (MPOTOH, HEUTPOH,
AeKTpoH). YuciaeHHbIe 3HaYEHUs] MAacChl M 3apsaa yactulbl. M3oTomnbl. AnepHbie
MpeBpaIleHus.

CtpoeHue JIeKTPOHHBIX 000JI0Y€K aTOMOB XUMHUECKUX 31eMeHTOB. [loHsTHE
O KBaHTOBBIX 4HCIaX (TJIaBHOE, MOOOYHOE, MArHUTHOE, CIIMHOBOE). ATOMHBIE
opOutanu. [IpuHIMIBI pacnpeneneHus JIeKTPOHOB B MHOTOXJIEKTPOHHBIX aTOMax
(mpuniun [Taynu, npuHIKMN HAUMEHBIIEH YHEPTUH, TPABUIIO XYyHA). DIEKTPOHHBIE
KoH(purypamuu (3MEKTPOHHBIE (OPMYIBI, DIIEKTPOHHO-CTPYKTYPHBIC CXEMBI)
aTOMOB B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHSX. S-, p-, d-, f-amemenTsl, ux
nojoxxenne B Tabaune /.M. Menpeneena.

[Tepuonnuecknii 3aKOH M €ro 00OCHOBAaHWE C TOYKH 3PEHHS DJICKTPOHHOTO
cTtpoeHuss atoMoB. CTpoeHue mnepuoaudeckoil cucrembl. Ilepuonel. I'pynmnsl u
NOATrPyNIbl. 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT MOJIOKEHUS B MEPUOAUYECKON
CUCTEME.

XuMHuecKasi CBSI3b M €€ BHJbI: KOBaJieHTHas (TMOJisipHasi M HeMNoJsipHas),
WOHHAs, BOJOpPOAHAs, MeTajuiMdeckas. MexaHu3mbl OOpa3oBaHUsS KOBAJIEHTHOMN



CBS3U— OOMEHHBIA M JOHOPHO-aKLENTOPHBIM. XapaKTepucTUKa CBA3U (PHEPrus,
JUIMHA, TOJspHOCTh). CBs3b OAMHApHas W KpaTHas. llepumonuueckue CBOICTBa
aTOMOB: MOTEHIIMAT MOHU3ALMH, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPHUIATEILHOCTh
U UX U3MEHEHUE B IEPUOJAX U TPYNIIaX.

ArperaTHbIe COCTOSHUS BemIecTB. BerecTBa aMmop(HBIC U KPUCTAJUTMYECKUE.
TUIbl KPUCTALTUYECKUX PEIIETOK.

PactBopsl. Boma — mnosnsspHBIM pacTBOpUTENb. PacTBOPMMOCTH BEIIECTB.
3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT UX MPUPObI, TEMIIEPATYPHI U JaBICHUS.
Tennosie 3 dexTsl mpu pacTBOpeHUH. THmbl pacTBOPOB (ra3o00pasHbIe, KUAKHUE,
TBepabie). KommuecTBeHHOE BBIpaXEHHE COCTaBa pPacTBOpa: MPUOIKCHHBIC
(pa3baBiICHHBIN, KOHIIEHTPUPOBAHHBIN, HEHACHIILICHHBIN, HaCBIIIICHHBIN,
MEPECHIIEHHBI PacTBOP) M TOYHBIE CHOCOOBI BBIPAXKEHUS KOHIIEHTPAIUU
pacTBOpoB (maccoBasi J0Jig, OOBEMHas JIOJdS, MOJISIpHAs KOHIEHTpPAIIHS).
[IpencraBnenus 00 UCTUHHBIX U KOJUIOMJHBIX pacTBOpax. 3HAY€HHE PACTBOPOB B
MeJIUIIMHE, OMOJIOTUH, XUMHH, B OBITY.

Teopust PNEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
PactBopsl anexTponutoB. Kiaccudukamnus »>7IeKTpoJMTOB MO cuje (crnabbie u
cunbHble). Crenenbp aucconmanuu. CryneHyatas auccoruanusg. Peaknuu B
pacTBOpax dJIEKTPOJUTOB (KpUTEpUU HEOOPaTUMOCTH pEakiMii B pacTBOpax
ANEKTPONUTOB). IoHHBIE ypaBHEHUS peakuuil (OJIHBIE U COKpaleHHbIe). [ uaponus
cotieit. [Ipoctoit u cryneHuarsiii ruaponn3. O0paTuMblii 1 HEOOPATUMBIN THAPOIIH3.
['maposn3 o KaTuoHy, MO aHWOHY COJM. KMCIOTHOCTH U OCHOBHOCTH PacTBOPOB.
[ToHsATHE O KUCIOTHO-OCHOBHBIX MHIUKATOPAX.

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKUX  PEaKIUil.
Knaccudukanms XuMHUUECKMX peakIUil: peakinu COCIWHEHUS, Ppa3JIoKEeHUS,
3aMeleHus, o0oMeHa. [ oMOreHHbIe ¥ TeTepPOreHHBIE PEAKIIUH.

CkopocTh  XMUMHYECKOW peakiuu (comepsKaHWe  TMOHSTHUS, E€IUHHUIIA
U3MEpPEHHUsi). 3aBUCHUMOCTh CKOPOCTH OT pa3iu4HbIX (HAKTOPOB (MPUPOJBI
pearupyronmx BEUIECTB, KOHIEHTpaluu, AaBleHUs, TemnepaTypbl). KoHcranTa
CKOPOCTH XUMHUYECKON PEAKIIHHU.

Kunetnueckoe ypaBHEHHE XHWMHUYECKON peakiuu. Bpemsi mpoTekaHusi peakiuu
(CBs3p  MeXKAy BpEeMEHEM U CKOpocThio peakuuu). IIpaBuno Baut-I'odda.
Temnepatypubii  ko3@duuueHt  ckopoctd. Karanmu3z W KaTtaau3aTopsbl.
IIpencraBieHne 0 MEXaHU3Max

TOMOTE€HHOI'O Y TETEPOTEHHOTO KaTaJln3a.

TenmoBbie 3G(EKTHI XUMUYECKUX peakIui. DK30- U DHIOTEPMHUYECKHE
peakiuu. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u ero ciencrBusi. Temora
oOpa30BaHUs U TEIJIOTA CTOPAHUS.

HeoOpatumbie u oOpaTumbie peakiuu. XMMHUUYECKOE PaBHOBECHE. Y CIOBHUS
cMmerenus pasHosecus. [Ipunnun Jle [larense.

OCHOBHBIE TOJIOKEHUS DSJIEKTPOHHOM TEOPUU OKHUCIECHUS-BOCCTAHOBIICHUS
(OKucneHue, BOCCTAaHOBJIEHHUE, OKHUCIUTEIb, BOCCTAHOBUTENb, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHAA peakius). BaxkHellue OKHUCIUTEIM U BOCCTAHOBUTEIU
(mpocThie BelECTBA U XMMUYECKHUE COeIMHEHMs). BiusiHue cpelibl Ha HampaBJeHHUe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN.

[IpeacraBienre 00 ANEKTPOJU3E. OJEKTPOJIU3 pPACIUIaBOB U BOIHBIX



pacTBOPOB C WHEPTHBIMU 3JICKTPOJAMU M PACTBOPUMBIM aHoa0M. Kartomnas u
aHOJIHAsI PEAKIIUH.

OCHOBHBIE KJIaCChl HEOPTaHWYECKUX CoeAMHEHHU. OKCHIBI, THUAPOKCHUIBI
(ocHOBaHUs, KHCIOTHI), coiu. Kiaccudukamus, HOMEHKIAaTypa, rpaduuecKue
(bopMyIIBI, CITOCOOBI TTOTyUEHUS, PU3NICCKUE U XUMUICCKHE CBOMCTBA.

KommuiekcHble coemuHeHus. CTpoeHHE KOMIUICKCHBIX COCJIMHCHUH Ha
IpUMepe THIPOKCO- M aKBAKOMILJICKCOB QJTFOMHHMSI, MEIIH, ITMHKA, XpOMa, a TakKe
rmanuIoB xenesa (1) u xxenesa (11).

HEOPI'AHMYECKAS X1MUA

Hemeramnpl. OOmiass XapakTepuCTUKa HEMETaUIOB. S- W p-HEMETaJUTb.
[Tosio)keHHE B IEPUOUYECKON CUCTEME.

Bomopon u ero wuszoromsl. Haxoxaenwe B mnpuponae. J[BonMcTBEeHHOE
MOJIOKEHHUE BOJOPOJIa B Ilepuoandeckon cucreme. CTpoeHue aroma. XapakTepHbIC
CTEIIEHU OKHCIICHUS W BaJCHTHOCTh. COCTaB M CTPOEHUE MOJEKYJBI BOJAOPOJA.
duznyeckue M XUMHYECKHE CBOMCTBA. BOCCTaHOBHTEIBHBIE M OKHUCIHUTCILHBIC
cBoiicTBa Bomopoja. CrocoObl TOJY4EHHsS BOJOpPOAA B MPOMBIIUIEHHOCTH H
naboparopuu. Boma. ®dusnueckue M XUMHUYECKHE CBOMCTBa BOJbI. llepokcun
BOJIOPOJA, €r0 OKUCIUTEIbHO-BOCCTAHOBUTEbHAS JBOMCTBEHHOCTD.

Hemeramnsl 7A rpynmel. OOmias xapakTepUCTHKA 3JIEMEHTOB 7A TpYMIIBL
['anmorensl. BasieHTHBIE COCTOSIHHS TajioreHoB. ['amoreHoBomopoxdbl. I anoreHumabl.
XJI0p, CTpOEHUE €ro aToMa. XapakTepHbIE CTEIIEHU OKUCIIeHUs xjiopa. [Ipupoansie
coequHeHuss xyopa. CocraB M CTPOCHME MOJIEKYJIbl Xjopa. DuU3UUEeCKUEe U
XUMHUUYECKHE CIIOCOOBI MOJIYYeHHUs XJiopa. Ero mosjydeHwe B MPOMBINUICHHOCTH U
JabopaTopur. XJIOPOBOJOPOI, COJIsTHAsE KHCIOTa U Xjopuabl. CoCcTaB U CTpOEHUE
MOJICKYJIBI  XJIOPOBOJIOpoaa. Dusnueckne W XHUMHYCCKHE CBOWCTBA, CIIOCOOBI
MOJIYyYCHUS XJOPOBOJOPOJAa M COJSIHOM KHUCJHOThl. KadecTBeHHass peakius Ha
XJIOPUA-UOH.

Kucnopoaconepxamme coenuHeHUsl XJIOpa: OKCHIIbI, KHUCJIOTHI, COJIH.
CpaBHEeHME  KHUCJIOTHBIX M OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB
KUCJIOPOJICOJIEPIKAIIMX KHUCJIOT XJIOpA B 3aBUCUMOCTHM OT CTEIEHU OKHUCJICHHS B
KUCTIOTE. [MIOXJIOPUTHI, XJIOPUTHI, XJIOPAThI, MEPXJIOPAThl. XJOpPHAs H3BECTD,
OepToJIeTOBa COb, MX MOJyYeHUE, CBOMCTBA U IPUMEHEHHUE.

CpaBHeHne CBOHMCTB (Topa, OpomMa © #oma cO CBOWCTBaAaMHU XJIOpa,
MOCIIEIOBATEIBHOCTh BBITECHEHHUSI APYT APYra U3 pacTBOPOB COJIEH.

Menuko-01oaornyecKoe 3HaueHNe AIEMEHTOB 7A TPYIIIBI M X COCTMHECHHM.

Hemeramnsl 6A tpynmel. OOmias xapakTEpPUCTHKA AJIEMEHTOB OA TPYTIIIHL
XalbKoreHnl. BaieHTHBIE COCTOSIHUS XaJbKOTCHOB.

Kucnopon, crpoenne aroma. XapaKTEpHbIE CTEIIEHU OKHUCJICHHUS W
BajeHTHOCTH. Kucnopon B mpupose. AJUIOTpOIHbIE MOAU(DHUKAIKA KHCIOPOA.
CocTaB U CTpo€HHE MOJEKYJIbl KUCaopoaa. Pu3nyeckue u XMMUYECKUE CBOMCTBA,
MOJIyYeHHE KHUCJIOpoJa B TPOMBIIIJIEHHOCTH W Jjaboparopuu. Kucmopon kax
okucnutenb. Oxkcuapl U mepokcujbl. CpaBHeHHE (PUBMYECKUX W XUMHUUYECKUX
CBOMCTB KHCJIOpO/ia U O30HA.

Cepa, ctpoeHue atoma. XapakTEpHbIE CTENEHH OKHUCJIEHUS W BAJIECHTHOCTH.
Haxoxnenue cepbl B mpupoae. Aorponus cepbl. OU3MYECKUEe U XUMUYECKHE



CBOMCTBa, crocoObl mosydyeHus: cepbl. CepoBOIOpPO, CEpOBOAOPOAHAS KHUCIIOTA,
cynbunpl. CocTaB M CTPOCHHME MOJIEKYJbI cepoBoaopona. KucinotHele W
BOCCTAHOBUTEJBHBIE CBOWCTBa cepoBojopona. Duznueckue u XUMHUUYECKHUE
CBOICTBa, MOJy4deHUE cepoBojopoaa. KauecTBeHHas peakuusi Ha CyJIb()Ua-HOH.
Kucnopoconepkamue coeauHeHus cepbl: okcuael cepbl (IV, VI), ceprucras u
cepHasi KHCIOTHI, CylIbGUThl U cylnbdarsl. OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA CEPHUCTOM KHUCIOTHI M cyinb(aroB. CBOWCTBA M CHOCOOBI MOTYYECHUS.
KauecTBeHHbIE peakuny Ha CYJIb()UT- U CYIb(PaT-UOHBI.

Menanko-61MoIoruyeckoe 3HA4eHHEe HEMEeTaioB OA rpynmel W HX
COCTMHEHU .

Hemeramnsl 5A rpynmsl. OOmiasi XapakT€pUCTHKA 3JIEMEHTOB TJIaBHOM
NOATPYNIBI MATOM TPYMNIbl MEPUOANYECKON cucTteMbl. [IHHKTOTEHBI. BaneHTHbIE
COCTOSIHUSI THUKTOT€HOB. A30T, CTPOCHUE aTOMa. XapaKTEPHbIE CTETIEHU OKUCIICHUS
n BajeHTHOcTU. Haxoxnenuwe B npupone. CocTaB M CTPOEHUE MOJIEKYJBI a30Ta.
[Tonyuyenue, ¢uznMueckue U XUMHUYECKHE CBOMCTBa a3zoTa. Ammwuak. [lomyueHue
aMMUaka B TPOMBIIUICHHOCTH M Jabopatopuu. CocTaB M CTPOCHHUE MOJICKYJIBI
aMmMuaka. MexaHu3m o00Opa3oBaHMsl MOHA aMMOHMs. DU3NYECKUE U XUMUUYECKHE
CBOMCTBA: KHCJIIOTHO-OCHOBHBIE W OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE. Conu
amMmMoHUs. Paznoxxenue coneil aMMoHus (Tepmuueckoe U ruaponns). KauecrBennas
peakuuss Ha MOH amMMoOHMs. Kuciopozaconepkaliye COESIUHEHUs a30Ta: OKCHBI,
a30TUCTasl U a30THAsI KUCIOThl — (PU3MUECKUE U XUMHUYECKUE CBOMCTBA, MOTyUYEHUE.
Hutputet u Hutparbl. OKHCIUTENBHO-BOCCTAHOBUTENIbHAS  JIBOMCTBEHHOCTh
HUTPUTOB. TepMUYECKOE pa3I0kKEHUE HUTPATOB.

A3OTHBIE yIOOpEHHUS.

docdop, cTpoeHne atoma. XapaKTepHbIE CTEIIEHU OKUCICHUS U BaJIECHTHOCTH.
[Tpuponnsie coequnenus docdopa. [lomyuenue dbocdopa. Amnorpornus docdopa.
dusnueckre U xumuueckue cBoiicTBa (ochopa. Pochun (dbocdopoogopon),
docdunsl. [lomyuenue u cBorictBa. Kucnoponusie coenunenus dhocdopa: OKCHIBI,
KHUCIIOTHI, conu. Mera-, nmu-, optodochopusie kuciaothl. [lonyuenue, pusznyeckue u
XuMHu4eckre cBoricTBa. docopHbie yI0OpeHus.

Menuko-61onornyeckoe 3HaueHHEe HEeMETauioB SA  rpynmbl W UX
COEIMHEHUH.

Hemeramnsl 4A rpynmel. O0mias xapakTEepUCTHKA 3JIEMEHTOB MOJATPYIIIbI
yraepoja. IlojoxkeHue B mepuOAMYECKOW cuUcTeMe. BalleHTHbIE COCTOSIHUS
AIIEMEHTOB 4 A TpYIIIIbL.

Yriepon, ctpoeHne aroma. XapaKTepHBIE CTENIEHU OKUCIIEHUS U BaJICHTHOCTH.
Amnorpormst  yriepoga. CrtpoeHnme ©  CBOMCTBa anmaza ©W - Trpadwura.
AKTUBUPOBAHHBIN Yrojib U €ro npuMeHeHue. @u3nueckue U XUMUYECKHE CBOMCTBA
yriepoaa. Kucinopoameie coenuueHus yriaepona: okcua yriaepoaa (IV), yronbpHas
KHUCIIOTa, THApOoKapOoHaThl U KapOoHaThl. [lomyuenue, pusndeckue m XUMHUYECKUE
cBoiicTBa. KauecTBeHHas peakuus Ha KapOOHAT-UOH. YTapHBIi ra3 U €ro CBOWCTBA.

Kpemnuii, crtpoeHne aroma. XapakTepHbI€ CTEIIEHH OKHUCICHUS W
BajieHTHOCTH. [loirydenne u cBoiictBa kpemHus. Cwmnuasl. Oxcua kpemuus (1V).
Kpemnuesbie kuciaotsl. CHIIMKATHI, UX IMOJYYEHUE U CBOMCTBA.

Menuko-61oa0rnyeckoe 3HaueHue MIEMEHTOB 4A TPYIIbI U UX COCTMHEHU.

Merambl. O6mumii 0630p MertamioB. HaxokneHue MeTalioB B MPUPO/IE.



[lonoxxeHne METAIIOB B IEPHUOJUYECKON CHUCTEME DIJIEMEHTOB. Meramnmyeckas
CBs3b. Du3nueckre W XUMHUYECKHME CBOWCTBa MeTawioB. OOmme crnocoOsl
noxy4yeHust MmetasuioB. CIJIaBbl U UX CBOKCTBA.

Meramibl maBHbIX noAarpynmn. OO0mas xapakTepucTHUKa METAJUIOB HA OCHOBE
UX IOJOKEHUS B INEPUOAMYECKOM cucTteMe. HaTpuil M Kamuid, CTpO€HHE aTOMOB.
[Ipuponnsie coenunenus HaTtpus U Kanus. [lomydyenue. dusnyeckue 1 XuMUYECKUE
CBOICTBa HaTpHs U Kanus. Exakue menouu, ux noixydeHue u cBorctea. Coiau HaTpus
u kanus. Kanuiinele yaoOpeHus.

OOmass xapakTepuctuka osineMeHToB 2A rpynnel. Kanpimii w  Marxui,
ctpoenne aromoB. Haxoxaenwe B mnpupone. Ilomyuenuwe, Qusudeckue wu
XUMUYECKUE CBOWMCTBA Kajiblus M MarHus. Heramenas u rameHas H3BECTb.
XecTkocTh BOJBI, CIOCOOBI €€ YCTpaHEHUSI.

OO0miast xapakTepucTUKa JJIEMEHTOB 3A Tpymmbl. AJIOMUHUNA, CTPOCHHE
atoMa. Ilpuponneie coenuHeHuss amomunus. [lomydenue, Qusnyeckue WU
XMMHUYECKHUE CBOMCTBA AJIIOMMHMS. AJIOMUHOTEPMHUSA. AM(POTEPHOCTh ATIOMUHUS,
OKCHUJa Y TUAPOKCHUIA aJTFOMUHMS. [ UAponIn3 coiel aTtOMUHHS.

Meanko-01MoJ0Tu4eckoe 3HAaYeHUE METaUIOB TJIABHBIX MOATPYNI M HX
COCIMHEHNH.

Meramibl 1mo6ouyHbIX noAarpynn. Menp. IlonoxkxeHue B NEpUOIUYECKON
cucreme. CtpoeHue aroma. XapakTE€pPHbIC CTENIEHW OKHUCICHHS W BAJICHTHOCTH.
Coenunenus meau (1) u (11): okcuapl, ruapokcuabl, conu. [loaydeHue u CBOMCTBA.

[unk. Ilonoxenue B nmepuoanveckor cucreme. CtpoeHne aroma. CBOMCTBa
LMHKA, OKCHJA M THAPOKCHUIA LHUHKA. AM(OTEPHOCTh IIUHKA U €r0 COEAUHEHUH.
[{uHKaTBI ¥ TUIPOKCOKOMIIEKCHI IIMHKA.

Xpom. Ilonoxenue B mepuoauueckor cucreme. CTpoeHwe aroma.
XapakTepHbIE CTEIIEHW OKHUCJIEHUS M BalleHTHOCTH. CBOIICTBA XpomMa U €ro
coenunenuii. Oxcun u ruapokcus xpoma (l1), ux momydenune u ampOTEPHOCTS.
XpomuTthl U ruApokcokoMIiekehl xpoma (I11). XpomoBbiii aHTUIpUA, XpOMOBasi U
JUXpOMOBasi KHUCJIOTBL. XpomaTbl W JuxpoMmaTbl. OKHUCIHUTENIBHBIE CBOMCTBA
coeaunenuit xpoma (V).

Mapranen. Ilonoxkxenne B mnepuogumyeckod cucreme. CTpoeHHE aToma.
XapakTepHbIE CTENEHU OKHUCIEHHUS W BAJICHTHOCTH. V3MEHEHHE KHUCIOTHO-
OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEJIbHBIX CBOMCTB COCIMHEHUN Maprasiia B
3aBUCHMOCTH OT CTENEHH OKMcJeHus maprania. [lepmanranar kanus. Tepmuueckoe
pasnoxenue. BOCCTaHOBIECHME IIEpMAaHTaHAT-UOHA B KHUCIIOW, HEUTPAIBHOU U
LIEJI0YHOM Cpelax.

Kenezo. Ilonoxxkenne B mnepuoanueckoit cucreme. CrpoeHue arToma.
XapakTepHble CTEIEHUW OKHUCJIEHHUsT MW BaleHTHOCTHU. [lomyuenuwe xenesa.
Xumuueckue cBoicTBa xene3a. Oxcuasl u ruapokcuanl skemeza (1) u (1), ux
nonyuenue u cporicrBa. Comu xenesa (I1) u (111). KagecTBeHHbIe peakiuu Ha WOHBI
xemesa (1) u (11).

Meanko-61MoI0THYeCKOe 3HAYCHHE METAJIOB MOOOYHBIX MOATPYNH U HX
COEIMHEHUM.

OPTTAHUYECKAA XUMUA

TeopeTnueckne TMONOKEHUSI OPraHUYECKOW XUMHUU. Teopuss XHUMHUYECKOTO

CTPOEHHUSI OpraHuveckux coeauHeHuid A.M.bytnepoBa. M3omepus u ee BUIBI



(CTpyKTypHasi, FeOMETpUUECKasl, OJOKEHNUS KPATHOW CBS3U WIN () yHKLIHOHAIBHON
IPYIIIIBI).

Oco0eHHOCTH CTPOEHUsl aToMa yriaepoja. DIEeKTPOHHOE 00Jako U OpOUTalIb,
ux (GOpMBIL: S,p. DIEKTPOHHOE U 3JNEKTPOHHO-rpaduueckue Qopmyisl aromMa
yriepoja B HOpMaJbHOM H BO30YKJIEHHOM cOCTOsHUAX. [loHsATHE O rubOpuan3anun
aTOMHBIX OpOWTanel, BAJICHTHBIC COCTOSHHUSA aToma yriepoma (sp, sp2 u sp3).
BanentHocts. [loHATHE NEPBUYHOrO, BTOPUYHOTO, TPETUYHOIO U YETBEPTUYHOTO
aToma yriepoa.

DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ OPraHUYeCKHX
BEILECTB Ha MPUMEpPE MOJIENEH MOJEKYJ MeTaHa, 3THIICHA, alleTWIeHa U OeH30JIa.
DJIEKTPOHHAs IPUPOJA XHMHYECKHX CBSI3€M B MOJIEKYJIAX OPTraHUYECKHX
COCIMHEHHW. Pa3HOBHJIHOCTM XMMHYECKOM CBs3U: G- M T-CBA3U. CBoiicTBa
XMMHAYECKUX CBSI3€M B MOJIEKYJaX OPraHUYECKHX COECIMHEHUN: NOJISIPHOCT,
CONPSDKEHUE, NEIOKaIu3alusi, apoMaTUYHOCTb. [loHATHE O B3aUMHOM BIMSHUU
aTOMOB Ha MpUMeEpe Toayona, (heHona, XJIOPYKCYCHOM KUCA0Thl. CocoObl pa3pbiBa
cBs3eid. [IpomexxyTouHble YacTUilbl (paJuKaiibl, KAaTHOHBI, aHUOHBI, UX CBOMCTBA.
Knaccudukanus opraHnyeckux COEAMHEHHH, OpraHuuecKkux peakiuil. KuciotHo-
OCHOBHBIE W  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA  OPTraHUYECKUX
coenuHeHnid. OOnMEe MNPUHLUUIBI HOMEHKJIATYphl OPraHWYECKHX COEIMHEHHM
(TpuBHAaNbHAs, paluKalbHas, CHCTEMaTU4ECKas).

OcHOBHEIE KJIACChI OPraHUYECKUX COCIUHCHUMH. YrieBoaopoasl.
Knaccudpukanuss  yrneBogoponoB. IlpenenbHble  yriaeBomopoAbl  (aJKaHBI).
["oMonoruveckuii psii adTkaHOB. 3aKOHOMEPHOCTH U3MEHEHUs (PU3UYECKUX CBOMCTB
B TOMOJIOTMYECKOM psay. HM3omepus © HOMEHKIaTypa ajkaHoB. MeraH.
Terpasapuyeckoe  CTPOEHHE  MOJEKYNbI,  SpP>-rubpuamsanus.  [IpupomHbie
uctouHuku. Ilomydenne, pusznyeckue U XuMUYECKHUE CBOMCTBA MeTaHa. MexaHu3Mm
peakuuu 3amenneHus. [{ukioankanel. OCOOEHHOCTH CTPOEHHS UHMKIONPOINAaHA U
LUKJIOTEKCaHa.

HenpenenbHuble yriieBogopoabl (adKeHbl, alKUHBI). ['OMOJIOTHYECKU psif
sTuieHa. M3oMeprss M HOMEHKIIATypa aJKEHOB. OTWJICH: DJIEKTPOHHAs NPUPOJa
NBOMHOM CBsA3M, CTPyKTypHas QopMmyna, SP?-ruOpuaM3anuds, G- U T-CBI3H B
Moliekyne sTwieHa. llomyuyenue, ¢usmueckne M XMUMHUYECKHUE CBOMCTBA STHIICHA.
Peakuus mnonuMmepusanuu Ha IpUMEpPE NOJYYEHHs IONMATWIEHA. JlueHoBbIe
yraeBoAopoabl (nuensl). byranuen. [IpupoHblil U CHHTETUYECKUN KayUyKHU.

I'omonornueckuit psx auneruineHa. M3omepus U HOMEHKIIATypa aJIKMHOB.
AuerunieH. DJNEKTpPOHHAas MpUpoAa TPOWUHOW CBA3M, CTpYKTypHas ¢dopmyna, Sp-
rubpuauzanus. [lonydenue, Qusznueckre W XUMHYECKHME CBOMCTBA alleTHJICHA.
Peakiusa Kyueposa.

ApoMartuyeckue yrieBonopoabl (apeHsl). ['omosornueckuil psg OeHzona.
beH3zon. DnekTpoHHOE CTpoeHHEe MOJeKynabl OeH3zona. PDopmyna XHUMHUYECKOTO
ctpoerust (coBpemenHas, Kekyne). [lomydenue, ¢usndeckue U XUMUYECKHUE
cBoiicTBa 6en3ona. Tomyosn. BzanuMmHoe BiusiHEE aTOMOB B MOJIEKYJIE TOJyOJIa.

l'anorenconepxxamme coenuHeHus. MeToapl IOTYyYEHMS W CBOMCTBA Ha
IIpUMEpEe METaHa, YKCYCHOU KHUCIIOTBI U JIp. COEAMHEHU.

Hedts u ocHOBHBIE mpoaykThl ee mepepaboTku. [lpupogHbie ra3bpl U UX
WCIIOJIb30BaHUE.



Kucnoponconep:xamue OpraHUYECKHUe COEUHEHHS. CoupTsl.
OyukiuoHanbHass rpynna. Kiaccudukanus cnupTtoB. ATOMHOCTh  CHHPTOB.
[lepBuuHbIC, BTOPUYHBIE U TPETUYHBIE COUPTHL: MPEACIbHBIE, HEMPEACIbHBIE U
apOMaTUYECKHE CHUPTHL. ['OMOJOTHYECKUH PsAI MPENETbHBIX OJHOATOMHBIX
cnuptoB. HoMeHknarypa u um3omepusa. DTWIOBBIM crnupT. CTpoeHHE MOJIEKYJIbI,
CHIO0COOBI MOTy4YeHHs, PU3NUECKHe U XMMHUUECKHUE CBOMCTBA 3TUIIOBOTO CIIHPTA.

MHOroaToMHbl€ CHUPTBHI: OJTWICHIJIMKOAbL W ImmuepuH. WX crtpoenwe,
IIOJIyYEHHUE U CBOMCTBA.

®enos. CtpoeHue MOJIEKyJbl. B3auMHOE BIHMSHUE aTOMOB B MOJEKYJIE
¢denona. [Tonydyenue u cBoiicTBa peHona.

ATNbJeruabl U KETOHbl — (YHKIIMOHAIBHBIE U30MEPhI. ['OMOJIOTHUECKUN PsiY
anpaeruoB. HM3omepuss U HOMEHKIarypa anpiaeruaoB. DopManbaerug u
aneranpaeruy. CTpoeHHE MOJIEKYJ, MOoJIydeHue, (U3UYECKHEe U XHUMHUUYECKHE
cBoiicTBa. Peakiuu nonukonneHncauuu. [lomyuenue denono-gpopmanbaeruaHoi
cMoibl. AueroH — mnpocredmmii ketoH. [lomydeHune ©  CBOMCTBa aleToOHA.
Kap6onoBbie kucioTel. OCHOBHOCTh KHUCIOT. llpenenbHble, HeENpeaelbHbIE U
apoMaTU4YecKue KapOOHOBBIE KHUCIOTHL. ['OMOJIOTMYECKHM psifi MpeAebHBIX
OTHOOCHOBHBIX KHCIIOT. MypaBpuHas M yKCyCHass KHCIOThl. HMX cTpoeHwme,
NOJIy4eHHUe, PU3NYECKHe U XUMUYECKHE CBOMCTBA. Briciine KapOOHOBBIE KUCIOTHI —
[TaJIbMATHHOBASI, CTEAPUHOBAsI, OJICMHOBAS.

O¢upsl. Ilpocteie u cnoxsble 3¢upsl. Ilonyuenue, ¢Qusnueckue u
XUMHUUYECKUe cBoMCTBA. Peakiuu srepudukanuu. I'uiposin3 cioxHbIX 3(hUpOB.

A3oTcozepKalue  OpPraHMYECKHE  COEOUHEHHS. Hutpocoenunenns.
®dyukuuoHanbHas rpynmna. HurpobOenson. IlonyueHue u cBoicTBa.

Amvunbpl. OyHkimoHanbHas rpynna. Knaccuduxarus. CtpoeHue MOJIEKYII.
[Tonmyyenne u cBoWcTBAa aMHMHOB. KHCIOTHO-OCHOBHBIE U  OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA aMUHOB. AHWIMH. CTpOEHHE MOJIEKYJIbI, TIOJIyYEHUE
U cBolicTBa. Peaknus 3uHuHA.

AMUHOKUCIIOTEI.  DyHKIMOHAIBHBIE  Tpynmbel. ['oMonoruyeckuit  psia
aMUHOKHUCIOT. Anb(da- u Oera-aMUHOKUCTOTHL. [loHSTHE O OWIOIIPHOM HOHE,
nentuaHou cBsizu. OOpazoBanue nenTuaoB. [lonyueHne U cBONCTBa aMUHOKHCIIOT.
CrpoeHre OTHAENBbHBIX NPEACTABUTENIEH AMHUHOKUCIOT: TJIMUWHA, AaJlaHWHa,
LMCTENHA, CepUHa, TIyTAMUHOBOW KHCIOTHI, JH3WHA, (peHunananuHa. [lonstue o
rETEPOLMKINYECKUX coeanHeHnAX. CTpoeHne U XMMHAYECKUE CBOMCTBA NMUPUINHA,
nUpposa, NMUPUMUAMHA W TypuHa. CTpOEHHE NUPUMHUAMHOBBIX W ITYPUHOBBIX
OCHOBAHUWM: IUTO3WHA, ypaluia, TAMUHA, aJICHUHA, TyaHUHA.

Meanko-61MoI0THYecKoe 3HAaYeHHE OCHOBHBIX  KJIACCOB  OPraHMYECKHX
COCIMHEHUM.

Baxueimme oprannyeckrue NpupoIHbIE COCTUHEHMUS.

XKupsl. [Tonyuenue u cBoiicTBa x*upoB. OMbUIEHHE KUPOB. [ 'HIporeHn3amnus
JKUPOB.

VYrneBoapl.  DyHkIMOHadIbHas  rpynma. Krnaccudukamusi — yrieBOAOB.
[IpuponHble HCTOYHUKH U CrmOCOObl monydeHus. OcoOEHHOCTH H30MEpHH.
Monocaxapuabl: Ti0Ko3a, ppykro3a, pubo3a u ae3okcupudosza. Mx ctpoeHue u
XUMHYECKHE CBOMCTBA. Jlucaxapuabl: MAJIbTO3a U caxapo3a. BoccranaBnuBaromue u
HEBOCCTaHaBluBaromume  aucaxapunabl.  Caxaposza.  ['maponus3  caxapo3ssl.



[Tonucaxapupl: Kpaxmall U HEII0J103a. DTepuuKanus HeJUToI03bI.

benkn — BBICOKOMOJNEKYISIPHBIE IPUPOJIHbIE coeqnHEHUs. CTpOEHHUE, CUHTES
1 cBoiicTBa OenkoB. [IoHSATHE O MEPBUYHOM, BTOPUYHON M TPETHUUYHOU CTPYKTypax
oenkoB. KauecTBeHHbIE peakiiuy Ha OEJKH.

Menuko-6ronornyeckast poJib MPUPOTHBIX COCTMHEHHM.

BricokomouiekynsipHbie COCIMHEHUS. OO01ue TIOHATHSA XUMHUH
BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMEp, IMOJHUMEP, AIEMEHTAPHOE 3BEHO,
CTEIEHb MOJMMEpH3aluu. Peakunu noJMMepu3alvi W TOJHUKOHJICHCAIUH, KakK
CIIOCOOBI MTOTYYEHUS TTOJIMMEPOB, - UX CXOJICTBO M Pa3INUHSL.

THUIIbI PACUHETHBIX 3AZTIAY

Pacuerbl, CBA3aHHBIE C OCHOBHBIMH TIOHATHUSIMH XUMHUH. BblunclieHHe
KOJIMYECTBa BEIECTBA M0 Macce, 00beMy ra3a Mpu HOPMAIbHBIX YCIOBUAX, YUCITY
MOJIEKYJT (aTOMOB, MOHOB) C HCIOJB30BAHMEM UHCIECHHBIX 3HAUYEHUH MOJSPHBIX
Macc, MOJIIpHOTO o0beMa, urciia ABOraapo.

VYcTaHoBiIeHHE TPOCTEHIIE W MOJIEKYJSIPHOM (MCTHHHOW) (HOpMYyJIbI
BEILECTBA [0 MACCOBOM JI0JI€ 3JIEMEHTOB WM PE3YJIbTaTaM XUMHUYECKOTO aHAJIN3A.

Pacuerpl, cBsi3aHHBIE C OCHOBHBIMU Ta30BbIMU 3aKOHaMH. Brrunciienue
o0beMa raza M3BECTHOM MAaCChl WJIM HW3BECTHOIO KOJWYECTBA IMPU HOPMAJIbHBIX
YCIOBUSIX UM YCIOBHSX, OTJIMYAIOIIMXCA OT HOPMAaJIbHBIX. BbruucieHue
OTHOCHUTEJIBHBIX TJIOTHOCTEHN BEUIECTB B Ta3000pa3HOM COCTOSHUU.

Pacuersl mnpu TPUTOTOBICHHM PACTBOPOB 3aJlaHHOM KOHIICHTPALIUH.
Boruncienrie MaccoBoil WiM 00bEMHOW JTOJIM KOMIIOHEHTOB B JIOJISIX €IUHUIIBI U B
MPOILICHTAX; MOJIAPHOM  KOHIIGHTpAIllMu; Macchl, oObeMa (ra3000pa3HOro
PacCTBOPEHHOTO BEIECTBA), KOJUYECTBA PACTBOPEHHOTO BEIIECTBA; 00beMa, MaCcChl
pacTBOpa MU PaCTBOPUTEIIS.

PacyeTsl 10 ypaBHEHHSIM XHMHUYECKHX peakuuil. BpruucieHue wmaccsl,
oO0beMa (i1 Tra30B), KOJMYECTBA BEIIECTBA MPOAYKTA PEAKIMH IO W3BECTHOM
Macce, O00bEeMy, KOJMYECTBY BEIIECTBA peareHTa; ¢ MpeIBaApUTEIbHBIM
HAXOXKJEHUEM, KAaKO€ M3 BEIIECTB BCTYMA€T B PEAKIMIO MOJHOCTHIO; C Y4ETOM
BBIXOJIa MPOJYKTa PEAKIIMU B MPOIIEHTAX OT TEOPETUUYECKH BO3MOXKHOIO; C YUYETOM
MacCOBOM J0Ji1 TIpuMecelt B pearenTe. OnpeiesieHre cocTaBa 00pa3yromencs: Coau
(kucnas, OCHOBHAasl, CpPEIHSISI WM HMX CMEChb) MO MaccaM, oObeMam (Ta3oB),
KOJIMYECTBaM BEUIECTB, BCTYMAOIINX B PEAKIIHIO.

OnpeneneHue coctaBa JBYX-, TPEXKOMIIOHEHTHOM CMECH [0 Maccawm,
o0beMaM (Ta30B), KOJIMYECTBAM OOPa3yIOMIMXCS B XOJ€ OJHOW WM HECKOJBKUX
pEaKIUii BEIIECTB.

Tepmoxumuueckue pacuersl. OrmnpeneneHue TemioBoro 3ddexra peakiuu,
TEIUIOThl 00pa30BaHWsl U CTOpPAHUS, MAacCChl, KOJMYECTBA BEILECTBA PEAreHTOB IO
3akoHy ['ecca u ero ciencTBUsIM.

[Tpumeuanue: 3amauu BCEX TUMIOB MOTYT OBITh MPEIOKEHBI KaK B TPSIMOM,
Tak ¥ B oOpaTHOM BapuaHTax. Hampumep, mpou3BeCTH pacyeT MacCOBOM H0JH
BEILIECTBA 0 €r0 Macce W M3BECTHOW Macce (Wi o0beMy) pacTBOpa WM pacuer
MaccChl BEIIECTBA M0 U3BECTHOM MaccoBOM Jj0Jie U Macce (W1 00beMy) pacTBopa.



OCHOBHbIE ®OPMVIJIbI JIJI PEHIEHU A
XUMHNYECKUX 3AJIAY
1) KommmuectBo BemiecTBa X (pa3MepHOCTb — MOJIb)
v(X) = m(X) ,
M (X)
rae m (X) — macca BemectBa X (T, kr); M (X) — monsgpHas macca BemjectBa X
(T/MOJB, KT/KMOJIB).
KosmuecTBo BemecTsa J1s ra3oB:

rae V(X) — oowem rasza X (w1, 11); Vi — MOJSIpHBIH 00BbEM Ta30B, KOTOPBIA TPH
HOPMAJIBHBIX YCJIOBUSIX cOCTaBisieT 22,4 J1/MOJIb.
Hopwmainbnsie yenoBusi: Tn =273 K= 0°C; p, = 101,3 x[1a = 760 MM pt. cT. = 1 atm.

KonudecTBo aTOMOB, MOJIEKYJT HJIM HOHOB BEIIECTBA X
N(X)=N,-v(X),

rae Na= uucio Aporaapo — 6,02-10% moms .

1 monp moboro BemecTBa coaepkuT 6,02:10%2 cTpykTypHBIX eauHHI (4TOMOB,

MOJIEKYJI UM HOHOB).

2) MaccoBas nons BemectBa X (Oe3pa3MepHasi BeJIMUMHA, €€ BhIpaXaloT B JOJIAX

CIMHUIIBI UJTU B TIPOTICHTAX ):
W(X)= m(X) _ m(X)

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

owecu

rae X 1 Y KOMIIOHEHTHI CMECH.
MaccoBast m0Jis1 dJeMeHTa O B coeauHeHMH X (Oe3pa3mepHasi BelMYMHA, €6
BBIPKAIOT B JIOJISX €IUHUIIBI HIIA B MPOIIEHTAX):
W(23)= md) :

m(X)
v(9)-M(9)

m(x)
3) O6bemHuas nons BemecTBa X (Oe3pa3mMepHasi Benu4nHa, €€ BBIPAXKAIOT B JOJIAX
CMHUITBI WU B TIPOLICHTAX):

Tax xkak m(2)=v(3)- M(3), T0o W(3)=

vV(X)
X)= :
#(X) V(X)+V(Y)+..
B Bozayxe ¢ (02) = 0,21, unm 21%.
4) MomsipHass KOHIIGHTpalusi BemecTBa X (Pa3MEepHOCTh — MOJB/J, WHOTNA

ob0o3Hauaercs M).

m(X) ___m(x)
M(X),TO C(X)_M(X)-V :

5) IlnotHOCTH BemecTBa X (pa3sMepHOCTH I/MiI = 1/cm3).

Taxk kak v(X )=

p—pa



Jl1s BOABI IpH HOpMaIbHBIX yeaoBuax p = 1 r/em® (1 r/mi, 1 kr/m3, 1000 r/m3).

[TnoTHOCTH Ta3a X 1o ra3zy Y (6e3pa3MepHas BEIMYHHA).
)

M(Y)

rae M(X) u M(Y) monekynsgpHbie Macchl ra3oB X u Y.

MonekynspHslii Bec Bo3ayxa 29 r/Moib.

PELIEHME TUIIOBbIX 3AIAY
3adaua 1. Beluuciaure MaccoBblE€ JOJIM YIJIEpoAa, BOAOPOJAa M KHUCIOPOJa B
YKCYCHOU KHCJOTE.
Pewienue:

MonsipHas Macca yKCyCHOM KHCIIOThI paBHa:
M (CH,COOH) =122/ Mmoo+ 3-12/ monb+122/ monw+ 2 -16 2/ moaw + 12/ monw = 602/ monw

BepeM I pacdcTa KOJIMYCCTBO BCIICCTBA 1 MOJIb, TOT' A IIO (bOpMYJIC

oC)—_ MO v(C)M(C)
m(CH,COOH) m(CH,COOH)
w(C) = 212 =0,4 um 40%
60
oy MH)__ v(H)-M(H)
m(CH,COOH) m(CH,COOH)
w(H) = % ~ 0,067 wm 6,7%
o0)——_MO) _ v(0):M(©)
m(CH,COOH)  m(CH,COOH)
w(0) = 216 0,533 um 533%

60
OtBer. MaccoBble 10JIM yIJIepoa, BOAOPOAAa U KHCJIOPOAA B YKCYCHOM KHCJIOTE
paBHbI 40%, 6,7% u 53,3%, COOTBETCTBEHHO.
3aodaua 2.
B coeauneHnn HaTpUs, XJI0pa U KACJIOPOIA MAaCCOBBIE IO 3JIEMEHTOB paBHBI 18,8
%; 29,0 % u 52,2 % cooTtBeTrcTBeHHO. Onpeaenute Gopmyly TOTO COSAUHEHUS.
Pewenue:
J{nst ynpoleHus BBIYUCICHUH TPUMEM, YTO Macca uckomoro coeanHenus 100 r.
[ToCKOJIBKY COOTHOIIIEHHME AaTOMOB HATpus, XJIOpa MU KHCIOpPOJa B HCKOMOM
COCIMHCHUH HEW3BECTHO, 3alMIIEM €ro MOJICKYISIpHYI0 (opMyly B BHIE
Na,Cl,O,. BpbruuciuMm MacCy Kaxaoro sjaeMeHra m(X), COIEpKaIerocs B

UCXOTHOM BelectBe maccoit 100 r.:

m(X) = o(X)-m _o(X)-1002
100 % 100% '

¥ COOTBETCTBYIOIIEE ATON Macce YHUCIIO MOJIEH aTOMOB 3TOTO ke neMeHTa v(X) :




m(X)

v(X)= .
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) = 29,0 ~ 0,82 MOJIb.
100% 35,5
04 .
m(O) = 22%-100 =522 r;v(0) = 222 3,26 MOJIb.
100% 16

CooTHoIlIEHHE CTEXHMOMETPUUYECKUX KOd(h(UIMEHTOB X, Y U Z B (opMylie paBHO
COOTHOILIEHHIO YHCJIa MOJIEH aTOMOB COOTBETCTBYIOIIUX 3JIEMEHTOB:
X:y:2=082:0,82:3,26,

KoaddurmenTst X, Y u Z B popMyiie 00bIYHO BBIPAKAIOTCS HAUMEHBIIUMH LIEITBIMU
yucaamu. [loaToMy, pa3fenuB KakIpli 4Yj€H MOJIYyYEHHOTO COOTHOILEHUS Ha
HauMeHbIui (B JaHHOM ciydae 0,82), momydyaem:

X:y:z=082:082:326~1:1:4
TO ecTb (popMyna uckomoro coenuneHuss — NaClO, .
Omeem: NaClO,.

3aodaua 3.

Ha Cunaiickom nosyoctpoBe eme ¢ 6000 r. mo H.3. 100bIBaloT Oupro3y. ITO
HEMPO3payHbIi CO CTEKJISTHHBIM WJIM BOCKOBBIM OJIECKOM MHUHEpaJ, BEIUKOJICITHBIN
HeOEeCHO-ToJly0OM IBET KOTOPOro CBsi3aH C MPHUCYTCTBHEM HMOHOB Mertayuia M.
Munepan o0fagaeT CpaBHUTEIBHO HEOOJBIIONW TBEPIOCTHIO, MOITOMY €ro He
MOABEPraloT OrpaHKE W BIPABIAIOT B YyKpalIEHHs B BHJE OKPYIJbIX KamMHEH
npaBuiIbHOM QopMbl. MuHepana OBOJIBHO HEYCTOMYMB XWMUYECKH, JIETKO
BIIUTHIBAET KUPBI, MOIJIOMIAET BJAry, MOJA JEHUCTBUEM YIJIEKHCIIOrO ra3a BO3ayXxa
TEpsieT CBOM IIBET W JIENAETCS 3€JICHBIM, HA COJHIIE MEIJICHHO 00ECIIBEYMBACTCS —
MUHEpal «yMHpAET», CPEAHUN CPOK ero >ku3Hu — He Oonee 20 mer. Onpenenute
Metamut M u ycraHoBute (popmyny OUpIO3bI, 3HAsl, YTO B HEM COACPKUTCA OJUH
MOJIb MOHOB MeTayuia M W 5 MOJIeM MOJEKYJ KPUCTAUIM3ALMOHHOM BOJBI, a
MAacCOBbI€ JIOJIM DJJIEMEHTOB cocTaBisiioT: (M) =7,64 %, w(Al)=1947 %,
w(H)=217%, o(P)=14,90 %, »(0)=5582 %.

Pemienue:

[Tpumem, uto macca oOpasia 6upro3sl pasHa 100 r.

3anumem oOuryro dopmyny ouprosel: 9,Al H.P,O, u Haiinem Maccy KaxXJIoro
aneMeHTa m(X) M YHUCIIO MOJIEH Ka)KI0To deMeHTa v(X) B oOpaslie:

0% .
m(3) = 7:64%-100 =7,642;v(9)= i MO |

100% M (D)

0 -

m(Al) _1947%-100 ~10,47 2; v(Al) = 24T L 0,7216 wos:
26,98
0% -
m(H) ZM: 2,17 2, V(H) Zﬂ = 21]_7 MOb ,
100% 1

0% -
_ 14,90% 100214,90 2 v(P) = 14,90

~ 0,4811 monv,
100% 30,97

m(P)




55,82

0% -
:55,82/0 100:55,82 2 1(0) = !

m(0)
100%
CoOTHOIIIEHHE CTEXHOMETPUUCCKHX KodpduimeHToB a, b, ¢, d u e B dopmyse

6I/IpIOBBI pPaBHO COOTHOIICHUIO Y CJIa MOJIei1 aTOMOB COOTBCTCTBYIOIIHUX 3JICMCHTOB!

a:b:c:d:e= 7—64 :0,7216:217:0,4811:3,4887
M(2)

~ 3,4887 monn .

YnpoctuM paBeHCTBO, noaenuB Ha 0,481 1, u monyunm:

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

Tak kak B popmyiry OUpIO3bI BXOAAT S5 MOJIEH MOJIEKYJT KPUCTALTU3AIIMOHHOM BOJIBI,
TO B HEW JOKHO OBITh HE MeHee 10 aToMOB BOJIOpoJia U 5 aTOMOB Kuciopoja. Bee
Yyucia JOJDKHBI ObITh 1eNbIMU. [109TOMYy YMHOXXHUM Bce Ha 4, TTOTYyYUM:

a:b:c:d :e=@:6:18:4:29,

M(3)

u ¢popmyna npumet Bua: 9, Al H,;P,0,,.
Tak kak, 1o yCJIOBUIO 3aJ1a4uH, B (hopMyJie MUHEpasa COIEPKHUTCS OJIUH MOJIb HOHOB
MeTtaa 3, To:

oTCrOIa:
M (D) =63,5 T/MOJIb, TO €CTh D — 3TO ME/Ib.
Omeem: popmysa muHepaaa Al,Cu(OH),(PO,), -5H,0
3aodaua 4.
Kakyto maccy memnoro kymopoca CuSO,  5H;O um Boasl Hamo B3SATh M7
npuroToBieHus: pactBopa cyibpara meau (ll) maccoit 400 r ¢ maccoBoil monei
CuSQO4 2 %?
Pewienue:
Omnpenenum maccy CuSQOq:

m(CuSO,) = o(CuSO,)-m =0,02-400=8 2

KommgectBo 6e3BoaHorO0 cynbdara meau (11) B pacTBope cocTaBisier:

v(CuSO,) = m(Cuso,) = 8 =0,05m01p
M(CuSO,) (635+32+4-16) %4 o

Takoe e xomumdyecTBO CuSOs MO0DKHO coaepkaThCd B COOTBETCTBYIOIIEM
kpuctayuoruapare CuSO, - 5H,0:

v(CuS0,) =v(CuSO, -5H,0)= 0,05 mow
Torma macca CuSO, - 5H;0, HeoOxoaumoro mjis TPUTOTOBICHHUS PaCTBOPA,
COCTaBIISIET:

pacmeopa

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 macca BOIbI:

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

pacmeopa



OtBet: nasa npuroroBjieHus 400 r pactBopa ¢ maccoBoi gojieii CuSO4 2 %
HeoOxoauMo B3sITh 12,47 r meanoro kynopoca CuSOs 5H.O u 387,53 r BoablI.
3aodaua 5.
YcranoBute popMyily BElIeCTBa, MAaCCOBBIE JIOJIA YIJIEpOAa U BOJIOPOa B KOTOPOM
cooTBeTCTBEHHO paBHbl 85,71 u 14,29%. OtHOocHUTeNbHAs IUIOTHOCTH IapOB
BEIlIECTBA IO BO3yXy paBHa 1,931.
Pemienue:
PaccuntaeM MOJISIpHYIO Maccy BEIECTBa:
M(CH,)=29-D,,,(CiH,)
M(C.H,) =292/ monv-1,931 2/ monb = 56 2/ mow
Boruucisiem maccy 1 Mouib BeliecTsa:
m(CH,)=M(C,H,)-v(C,H,)
m(C,H,) =562/ monb-1 monb =56 2

OmnpenensieM MacCcy W KOJIMYECTBO BEMIECTBA Yriepoja W Bojgopoaa B 1 MoOJb
BEIICCTBA.
m(C)=w(C)-m(C,H,);  m(C)=0,8571-562=48¢;

m(H) =o(H)-m(C,H,); m(H)=01429-56-=82;

- m(C) , 482 -
V(€)= M(C)’ V(C)_12 Z/MOJZb_4M0 >
~m(H) | 82 Ao
V(H)_M(H)’ V(H)_12/M0Jlb_8 .

CooTHoIlIeHHE KOJIMYECTB BEILleCTBAa aTOMOB YIJIEpoJia M BOJOPO/Ia:
v(C):v(H)=4:8.
®opmyina BemectBa CaHg - 3TO OyTEH, WU HUKIOOyTaH.
OrBer: C:Hs
3aodaua 6.
Paccunraiite mMomsipHyro KoHneHtpanuio 70 % -Horo pactBopa HySO4 (p = 1,615
/M),
Pemenue: [Tycts macca pactBopa H>SO4 100 T, Tor12 €70 00BEM:

m
Vpacmgopa _ _pacmeopa  _ 1002 = 6:L92 ML= 0’06192]1 .
1,6152/ ma

P pacmeopa

Macca pactBopenHoii cepaoii kuciotsl B 100 r pactBopa:
M(H,S0,) = w(H,30,) M, epa =0,7-1002=70 2.
Momnsipnast konneHTparus H>SO4 B pacTBOpe paBHa:
C(HZSO4):V(HZSO4) _ m(H,S0O,)
Vpacme;opa M (HZSO4) V
B 702
982/ monb-0,06192

OtBer: 11,53 M.
N3 mnpuBeneHHOro pemieHuss MOXHO BbIBeCTH GopMyly s Tepecyera
MPOIEHTHON KOHILIEHTPALIMKU PACTBOPA B MOJISIPHYIO:
w-p-10
C= L ,
M

pacmeopa

=1153momw/1=1153M |



IrJie MaccoBasi 107151 @ BbIpaxkeHa B mpoiieHTax (%).
3aodaua 7.
PacTBOp cOAEp>KUT pAacTBOPUMOE COEAUMHEHUE MeTalljla, KaTHOHBI KOTOPOTO
nByx3apsaHsl. Cyibhar MeTalia IpakTUYeCKd HE pacTBOPUM B Bojie. Macca HOHOB
MeTallia, CoAepKaluxcsi B pacTtBope, coctaBisier 1 r. K maHHoMy pactBopy
nocTeneHHo npuoasisitoT 100 M1 pacTBOpa cepHOM KUCIOTHI ¢ KoHIeHTparueit 0,1
MOJIB/ L.
PaccuuraiiTe Maccy ocajka, BBINIABIIIETO B PE3YyJIbTAaTe IKCIEPUMEHTA, €CIIM METAILIT
a) CTpoHIHii, 0) Oapuid.
Pemenue: Sr2* + H,SO04 = SrSOsv+ 2H";

Ba%* + H,SO4 = BaSO4+ 2H™.

m(Sr?*) 1z

v(Sr#t) = = =0,0114 moaw >
M(Sr) 8762 %M o
2+
1
y(Baz)=MEB) S _0,0073 mone-
M(Ba) 13734 %M o
v(H,S0,)=V -C(H,S0,)=0117-01 monv/ 1=0,01 mons.

pacmsopa 1,50,
CorynacHo pacueTraM, CTPOHLMA B3sUIM B M30BITKE IO CPAaBHEHHUIO C CEPHOM
KHCIIOTOM, a Oapuil — B HejpocTaTke. Pacuer BegeM 1Mo HEAOCTaTKy — JUIsl CTPOHIIUS
1o v(H,S0,), A 6apus — 1o v(Ba?*). Macca BbIIaBIIEro OCaaKa:

m(SrSQ,) =v(H,SO,)-M(SrSO,) =0,01-18362=1,84 2;

m(BaSO,) =v(BaS0O,) - M (BaSO,) =0,007-23334=1,63 2.

OTtBet: Mmacca ocaakoB SrSOsu BaSO41,84 r u 1,63 r cOOTBETCTBEHO.

3adaua 8. Tlpm cxuranum Ta3000pa3HOTO YIJIEBOJAOpPOAA C IUIOTHOCTHIO TIO
kucnopony 1,312 momyueno 16,8 n (H.y.) yriekucioro raza u 13,5 T BombL
Omnpenenure MOJIEKYJISIpHYIO (GOpMYITy YIIIEBOAOPOA.

Pemenue. HaxoquMm konnyecTBa BEIIECTB YIVIEKUCIIOTO Ira3a U BOJBL:

V 168

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

Haxomum konuyecTtBa BeleCTBa aTOMOB YTJIEPOJa U BOAOPOJA W YCTAHABIMBAEM
npocTeninyro GopMysy yIrieBoa0poaa:

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

v(H) =2v(H,0) =15 monw
Cootnomenue v(C):v(H)=0,75:15=1:2
[IpocTteiimas popmyna uckomoro yriaerogopoaa CHa.
PaccuntaeM MOJIEKYJIIpHYIO MacCy YTrJ€BOJAOPOJa, UCXOIs U3 €ro IUIOTHOCTH, U
YCTAaHOBHUM €TI0 MOJIEKYJISIPHYIO (OpMYITY.
Hcexons u3 INIOTHOCTH YTIIEBOA0POIA IO KMCIOPOAY, €0 MOJIIPHAsi Macca paBHA:

M =32-D, =32-1312=422/momw
MounsipHas Macca npocreiiiiel GopMysbl paBHA:
M(CH,) =14 2/ monw

OTO BTpO€ MEHBIIE BBIYUCICHHONM MOJIEKYJSIPHOM Macchl YIJIEBOAOPOJA,



CJIeIOBAaTENbHO, MpOCTedIyl0  QopMyiny Hago  yTpouTb. OKOHYATEIBHO
yCTaHOBJIEHHAs popMyia yriieBojgoposa pasHa CzHe.

Otger: C3Hs,

3adaua 9. Tlpu cropanuu 0,62 T Ta3000pa3HOTO OPraHUYECKOTO BEIIECTBA
BbIJIeMIIOCh 0,448 1 yriekucnoro rasza, 0,9 r Boasl u 0,224 1 a3ora (00beMbl Ta30B
U3MepeHbl Ipu H.y.). [lmotHocTh BemectBa mo Bogopoay 15,50. YcranoBute
MOJICKYJIAPHYIO (DOPMYITy CTOPEBIIIETO COCTUHEHUS.

Pemienne. Paccuntaem KoJIMUECTBO BEIIECTBA aTOMOB Yriepo/ia, BOAOPOAa U a30Ta,
WCXO/IS U3 KOJIMYECTB BEIIECTB, 00Pa30BABIINXCS MMPU TOPEHUU:

W(C) = (CO,) = %‘f — 0,02 ot
v(H)=2v(H,0) = % = 0,1 mosw
v(N)=2v(N,) = %”2424 = 0,02 monw

Jlanee mpoBepuM, COIEPKHUTCS JIM B BEIIECTBE KUCIOpOoa. s 3TOr0 HaiieM cyMMy
Macc 3JEMEHTOB YIJIepO/ia, BOAOPO/a U a30Ta U CPABHUM €€ C MacCO CrOpEBIIETO
BEIIECTBA:
m(C) +m(H) +m(N)=0,02-12+01.1+0,02-14 = 0,62

CymMMa Macc 3J€MEHTOB paBHAa Macce HAaBECKM BEIIECTBA, 3HAYMT, KUCIOPOI B
BCIIECTBE  OTCYTCTBYET. YCTAaHOBUM  TpOCTEUITyr0  (OpMydy  BEIIECTBA.
CoOTHOIIIEHNE YK CIIa MOJIb ATOMOB B ICKOMOM BEIIIECTBE PABHO:

v(C):v(H):v(N)=0,02:01:0,02=1:5:1
[Ipocreiimas popmyna CHsN. Halimem momsipayto Mmaccy coenunenusi. OHa paBHa:
M =155-2 =312/momw . JleticrBurenspHo, MossipHas mMacca CHsN paBra 312/ mons.

CnenoBarenbHo, mnpocteimas ¢opMyna U OyAeT HUCTUHHOM MOJEKYISIPHOM
bopmyIion.

Oteet: MosekyasipHasi popmyJia cropeiuero coequnenust - CHsN.

3adaua 10. B 120 mi pacTBOpa a30THOM KUCIOTHI ¢ MaccoBou goiei 7% (p = 1,03
r/mi) BHecnu 12,8 T kapOuaa kanbius. Ckoabko MULTUIUTPOB 20% -HOW COJITHOM
kucioTel (p = 1,10 r/mi1) caexyer m006aBUTH K MOJYYCHHOW CMECH JJIS TIOJTHOM ee
HeWTpanu3auu?

Pewienue.

(1) CaC, + 2HNO3; = Ca(NO3)2 + CoH,

(2) CaCZ(u36) + 2H->0 = Ca(O]‘])z + CoH,

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

HaxonuM KonmyecTBa pearupyommx BeIecTB:

V= mefsa . W= m«—ea . _ m
Mefea , mpfpa , P \Y
v(HNO,) = pr.V = 0,07 .](';23.120 =0,137 monv;

6—6a

v(CaC,) = % =0,2 monw,

[To ypaBHeHuto 1:
v(CaC,) =0,5-v(HNO,) , cenoBaTenbHO, B 130bITKe CaC, B KOIUYECTBE



0,2-0,5-0,137=0,1315 monn
ITo ypaBHEHUIO 2:

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

u36.
ITo ypaBHEHHUIO 3:

v(HCI) =2-v(Ca(OH),) = 0,263 Mo
v-M 0,263-36,5
w-p 02110

V. (HCI) =

p—pa

=43,6 mn

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

p-pa
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