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OO01mas xumus

1. [Ipenmet u 3amaun XuMuu. SBneHUs GU3NUECKUE U XUMHUECKHe. MecTo XUMHUH
CPEIM ECTECTBEHHBIX HayK. XUMUS U SKOJIOTUS.

2. OCHOBBI aTOMHO-MOJIEKYJSIpHOTO YyueHusa. IloHATHS aTtoma, MOJEKYJIbI,
aJIeMeHTa, BemecTBa. OTHOCUTENbHAS ATOMHAsi U OTHOCHUTEIbHAS MOJIEKYJIIpHas
Maccel. Monb — eauHUIA KOJWYECTBA BellecTBa. MousipHas Macca.
CrexuoMeTpus: 3aKOH COXPAHEHUSI MacChl BEIIECTBA M IOCTOSHCTBA COCTABa.
3akoH ABorajpo, MOJIIpHBII 00BbeM, ypaBHeHUe MenaeneeBa — KianeipoHa.
OTHOCHUTENBHAS TUIOTHOCTH rasa.

3. XuMHYECKHE DJIEMEHThl. 3HAKM XUMHUYECKUX DJIEMEHTOB, (HOPMYJIBI
xuMuueckux coeauHeHui. IIpocroe BemecTBo. Ca0KHOE BEIIECTBO. AJUIOTPOMIUSL.
DIIEKTPOOTPULATENIBHOCTh. (CTENEHb OKHUCICHUS W BAICHTHOCTh XWUMHYECKHX
snemMeHTOB. COCTaBJICHHE XMMHUYECKUX (POPMYJ IO BAJICHTHOCTH 3JIEMEHTOB U
aTOMHBIX TPYIIII.

4. Crpoenne aroma. ATOMHOE #Anpo. HM3otombl — pa3HOBUAHOCTH AaTOMOB
XUMHUUYECKHUX IJIEMEHTOB. Sl /iepHbIe TpeBpaICHUS.

5. CrpoeHue BIEKTPOHHBIX O00OJOYEK aTOMOB. OJEKTPOHHBIE KOH(PUTYpaluu
aTOMOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSIX. BajieHTHbIE AJIEKTPOHBI.
DNEeKTPOHHBIE KOH(UrypalMHu 3apss>KeHHBIX 4YacTull (MOHOB) — KAaTMOHOB U
AHUOHOB.

6. Ilepuoanueckuii 3aKOH U MEPUOJUYECKAs CUCTEMAa XMUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHUE NEPUOJAMYECKON CHUCTEMbI: OOJBIIME W Majble
NepuoAbl, TPYIIbl W TMOArPYHIbl. Paguycel aTroMoOB, HUX MEPHOIAYECKUE
U3MEHEHHUSI B CUCTEME XHMMHUYECKHX 3JIEMEHTOB. 3aKOHOMEPHOCTHM HM3MEHEHUS
XUMHUUYECKUX CBOMCTB 3JIEMEHTOB M HUX COEAMHEHUW IO NEPUOJaM M TpyMIaM.
Meranmmuueckue 1 HEeMETAINIMYECKUE CBOKCTBA.

7. Bunbl XUMUYECKOM CBS3U: KOBAJICHTHAs (MOJSIpHAsi M HEMOJsIpHAsi), NOHHAs,
MeTaJlJIN4ecKasi, BOJOpoaHas. MexaHu3Mbl 00pa30BaHUs U IPUMEPBI COSAMHEHUH.
CnocoObl  00pa3oBaHMsI KOBAJEHTHOM CBSI3U. XAapaKTEPUCTUKU KOBAJEHTHOM
CBS3M: JUIMHA W OJHeprus cBs3u. OOpa3oBaHue uOHHOW cBs3u. IloHsiTHe O
rudopuan3aluu opouTaei.

8. ArperartHple = COCTOSHUSI  BEIIECTB. BemiectBa  MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl KPUCTAINIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTB IIPOCTBIX M CJOXHBIX BEIIECTB OT THUNA XUMHYECKOW CBA3M U
0COOEHHOCTEH NX KPUCTATNINYECKOMN PEIIETKH.



9. Knaccudukanuss XUMHUUECKUX PEAKLIUNA: PEaKIUU COCIUHEHMS, Pa3iOXKeHHUs,
3amelenusi, oomena. [IpumMepsl Ipyrux kiaccupuKaimii.

10. TernoBbie 3¢h(GEKThl XUMMHUUECKUX peakuuid. TepMOXUMHUYECKHE YpaBHEHUS.
Pacuets! TemnoBoro ¢ dexra peakuuu.

11. CkopocTh XUMHYECKHX peakUuid. 3aBUCHUMOCTbh CKOPOCTH pPEAKUUU OT
pa3nuyuHbIX (PAKTOPOB, B T.U. MPUPOJBI U KOHLEHTPALIMU PEarupyroliuX BEIIECTB,
temneparypsl. Katanus u kataau3aTopsl.

12. ObpaTtumble 1 HEOOPATUMbIE XUMHUYECKHE PEAKIIMH. XMMHUYECKOE PABHOBECHE
U YCIIOBHUSl €r0 CMEUICHUs MOJ JEHCTBUEM pa3nyHbIX (HaKTOpOB, MpHHLHUI Jle
[TaTense.

13. PaCTBOpBI. PaCTBOpI/IMOCTB BCIICCTB. 3aBUCHUMOCTH PaCTBOPUMOCTH BCIUICCTB
OT UX IIPHUPOALI, TCMIICPATYPEI U JABJICHHU. CriocoOsbI BBIPAKCHHUA KOHIICHTPAINH
PaCTBOpPOB (MaCCOBa}I A0JIA, MOJIsIpHas KOHHGHTpaHHH).

14. Dnektponutuueckas aucconmanusa. CreneHp naucconuanuu. CHIIbHBIE U
ci1a0ble AIEKTPOIUTHL. Y CIIOBUS MPOTEKAHUS PEAKIIUi B PACTBOPAX AJIEKTPOIUTOB.
HNounuble ypaBHeHHus peakuuid. CBONCTBA KHUCJIOT, COJEH U OCHOBAaHUW B CBETE
TEOPUH DIICKTPOIUTAYECKON TUCCOIMAlU AppeHnyca.

15. OxucautenbHO-BOCCTAaHOBUTENbHBIE TMpouecchl. (CocTaBieHUE YpaBHEHUH
OKHUCJIUTENIbHO-BOCCTAaHOBUTENbHBIX peakuuii (OBP) u nmonbop kosdduimenTon
ypaBHenuii OBP ¢ mnomomipio MeToja JJIEKTPOHHOTO OajaHca W HOHHO-
ANEKTPOHHBIA  MeTona (MeToA  MOJypeakiuil). OJIEKTPOXMMHUYECKHH  psll
HalpspKEHUM  METAUIOB.  OJIEKTPOJIM3  PAacIulaBOB M PAacTBOPOB,  3aKOHBI
AIIEKTPOIIN3A.

Heopranuuyeckass xumusi

1. Knaccuduxkarus HeopraHMYECKHUX BemiecTB. HomMeHKIaTypa HEOpraHUYeCKUX
BEILIECTB, TEHETHYECKas CBs3b MeXay HuMU. Kiaccudukanus peakiuid B
HEOPTraHUYECKOU XUMHUHU.

2. Oxkcupapl. CriocoObl OJTydeHHUsI, CBOMCTBA OKCUIOB. KuciioTHbIEe, aMmpoTepHbIe U
ocHOBHBIE okcubl. CoieoOpasyroIue U Hecoaeo0pa3yroIue OKCHIbI.

3. OcHoBaHus, crnocoObl mnoiaydeHus, cBoiicTBa. Illenoun, ux mnomyyeHue,
cBoiicTBa, npuMeHeHue. KuciaorHocts ocHOBaHU. AMGBOTEpHbIE OCHOBAHMSI.



4. Kucnortel, ux Kiaaccuukanusi, OOIIME CBOWCTBA, CHOCOOBI MOJIYyYEHUS.
OCHOBHOCTB KHUCJIOT.

5. Conu, ux coCTaB, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MostydeHus. [ uaponus comneit
— 10 KaTUOHY, 110 aHUOHY, HETMIPOJIU3YIOIINECS COJIH.

6. Meraimpl, MX TMOJOXEHHE B MEPUONHYECKON cHucTeme. Du3nyeckue u
XUMHUYECKHE CBOMCTBA. OCHOBHBIE CIOCOOBI MOJyuyeHUs. MeTauibl U CIJIaBbl B
TEXHUKE.

7. OOmas XapaKTepUCTHUKA IMETOYHBIX MeTaIoB. OKCHIBI W COJM IIMETOYHBIX
MetasuioB. Kanuiineie y1o0peHus.

8. OOmias XxapakKTepucCTHKa 3JIEMEHTOB TIJaBHOW mnoarpynnel Il rpynmsl
NEPUOINYECKON CHCTEMBI XMMHYECKUX AJIEMEHTOB. Kambluuii U €ro coeauHEeHUs .
JKecTKoCTh BOJIBI M €€ YCTPAHEHHUE.

9. OOmas xapakTepucThka »dJeMEHTOB TyaBHoM moarpymmbsl [II  rpynmer
MEPUOJIMYECKON CUCTEMbl XUMUYECKUX DJIEMEHTOB. ANOMUHUNA. AMGPOTEPHOCTD
OKCHJA U TUAPOKCHUIA ATTFOMUHUS.

10. XKene3o, ero OKCHUIBI U TUAPOKCHABI, 3aBUCHMOCTh CBOWCTB OT CTENEHU
OKHCJIEHUS Keje3a. XUMUUYECKUE PEaKIUK, JICKAIIUE B OCHOBE MTOJIYyUYECHUS YyTyHa
U cTaym. Ponb kenesa v ero CruiaBoB B TEXHUKE.

11. Bomopoa, ero B3aMMOJEWCTBUE C METAJIaMH, HEMETa/laMH, OKCHUIAMH,
OpraHUYeCKUMHU COCTUHCHHUSIMU.

12. Kucnopon, ero amnorponHbsie moaudukanmu. CpoictBa o30Ha. OKCHIBI U
MEPOKCHU/IBI.

13. Boma, ctpoenue Bojabl. dusnueckre M XUMHUUYECKHE cBoMcTBa. Ilepokcun
BoJtopoaa. Kpucramnoruaparst.

14. OOmast XapakTepHUCTHKA TajJOoreHOB. [ alloreHoBOAOpOABI. [ aJoreHUIbI.
Kucnopoconepxaine coeTMHeHUs XJIopa.

15. OOmiast xapakTepuCTHKA 3JICMEHTOB TJIABHOM IMOATPYIIBI YETBEPTON T'PYIIITHI
MePpUOJIMYECKOM CHUCTEMbl XUMHUYEeCKMX djeMeHTOB. Cepa. CepoBoaopo.
Cympdpuasl. Oxcuabl ceppl (IV) u (VI), momydeHue, mpom3BOJACTBO CEPHOM
KHCIIOTHI.

16. OOmas xapakTepuCTHKa 3JEMEHTOB TJIABHOM NOATPyHNbl V TPYIIbI
NEPUOANYECKON CHUCTEMBl XMMHMYECKHX JJIEMEHTOB. A30T. AMMMHAK, €ro



npoMblnuIeHHbIM cuHTe3. Conmu ammonua. Hutpunbl. Oxcnapl azora. A30THas U
a30THCTast KUCIOTHI U UX COJHU. A30THBIE y100pEHUS.

17. ®ocdop, ero amutorpornubie Moaudukanuu. Oxcun Gocdopa (V), opto-, MeTa-
u qudocdopHas KucaoTel U ux coinu. DocdopHbie yaoOpeHus.

18. OOmas xapakTepuCTHKa OJJIEMEHTOB TJIaBHOM moArpymmnsl [V rpymmbl
NEPUOANYECKON CUCTEMBI XMMHUYECKHX 3JEMEHTOB. YTJIEpOJ, €ro auloTPOIHbIE
mMoaupukanmuu. OKcuIbl yriaepoja. YrojpHas Kuciaora U ee coid. KapOuabl
KaJbIHA U aFOMUHUSL.

19. Kpemuuii. Oxcun kpemuus (IV). KpemHueBas kuciora u ee coju.
Oprannyeckasi XumMus

1. Knaccupukanuss OpraHMYeCKMX BELIECTB, B3aHMOCBSI3b MEXAY KiaccaMu
opranndeckux BemecTB. Kilaccuukanus XUMHYECKUX PEAKIUi B OPraHUYECKOM
XUMUHU.

2. Teopuss XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX coenuHeHurd A. M. byrtneposa.
3aBHUCHUMOCTb CBOWCTB BEIIECTB OT MX CTpoeHUA. M3omMepus — CTpyKTypHas H
npocTtpancTBeHHasA. ['oMmosorus. Tumbl cBsi3ed B MOJIEKYJIaX OPraHUYECKUX
BemecTB. ['omMo-, reTepoiauTHYecKue crocoObl paspeiBa cBs3ed. [lomstue o
CBOOOJHBIX pajavKaiax ¥ WOoHaX. [ mOpuan3anus aTOMHBIX OpOUTaNel yriepoja.
Papukan. ®yHKuroOHaIbHAS TpyIa.

3. TlpenenbHbie YIIIEBOMOPOABI (AKAHBI U IMKJIOAIKAHBI), UX JJIEKTPOHHOE U
IPOCTpaHCTBEHHOE  cTpoeHue. Homenkmarypa. UW3omepus.  XapaxkrepHble
XMMHYECKUE CBOKWCTBA YIIEBOJOPOIOB AIKAHOB U LIUKJIOAJIKAHOB.

4. DTUNEHOBBIE YIIEBOJOPObI (AJIKEHBI), UX DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
ctpoenue (G- u m-cBsizu). Homenkiarypa, uzomepusi. [IpaBumiio MapkoBHUKOBA.
XapakTepHbIE XWUMHUUYECKHME CBOMCTBA QJIKEHOB. JIMEHOBBIE YIJIEBOJOPOJBI.
CornpsbKeHHBIC TMEHOBBIE YIIIEBOA0POAbl, 0COOCHHOCTH UX XUMHYECKUX CBOUCTB.

5. AueruieHOBbIE  yrAeBOAOPOAbl  (QJIKUHBI), HMX  DJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTpoeHHE (G- U 7-cBA3M). Homenknartypa. XapakTepHsle
XMMHUYECKUE CBOMCTBA AJIKUHOB.

6. ApomaTudeckue yrieBoJloponabl  (apeHbl). beH3051, JJIEKTpOHHOE U
NIPOCTPaHCTBEHHOE cTpoeHHe. ['omonoru 6ensona. [loHaTHe 0 B3aMMHOM BIUSHUU
aTOMOB Ha TpUMepe Toayosa (peakmuy apoOMaTUYECKOW CHUCTEMBl U



YIJIEBOLOPOAHOTO paaukana). XapaxkTepHble XUMUYECKUE CBONCTBA
apoOMaTHUUYECKHX YIJIEBOJOPOIOB: OEH30J1a U TOJIyOJIa.

7. IlpuponHble WCTOYHUKU YTIEBOJOPOAOB: HE(DTh, MPUPOAHBIA M TOMYTHBIH
He(dTaHOM ra3el, yroib. [leperonka Hedtu. Kpexkunr. [IpoaykTel, nmoixydaemblie U3
He(TU, UX TPUMEHEHHE.

8. Cnuptel. IlepBuuHble, BTOpPUYHBIE U TpeTUyHble cnupThl. HomeHkmarypa,
CTPOCHHE, XHUMHYECKHE CBOWCTBA OJIHOATOMHBIX CHHUPTOB. I[IpOMBINIICHHBIH
CHHTE3 JTaHoJia. MHOTOAaTOMHBIE CIHUPTHI, HOMEHKIATypa, OCOOBIE CBOMCTBa
(3TWJICHTJIMKOJIb, TIUIIEPHUH ).

9. CDGHOJI, €ro CTPOCHHUC, B3aMMHOC BJIMAHHNC aTOMOB B MOJICKYVIIC. XUMHYECKHE
CBOMCTBA (beHona, CpPaBHCHHC CO CBOMCTBaMH aJII/I(i)aTI/ILIeCKI/IX CIINPTOB.

10. Anpnerunsl. Homenkiarypa, ctpoenue, pu3nyeckue 1 XuMHUYECKUE CBOMCTBA,
Oco0eHHOCTH KapOOHMIIBHOW Tpyniibl. MypaBbUHBIN M YKCYCHBIN aJIbJIETH IbI, KX
MOJIyYEHHE, IPUMEHEHUE.

11. KapGonossie kucnorsl. HoMeHkiarypa, ctpoenue, Gusndeckne 1 XUMHUUECKUE
cBoiicTBa. B3anMHOe BiMAHHME KapOOKCWIBHOW TPYMIBl U YIIIEBOJOPOIHOTO
panukana. [IpenenbHble, HEMIPEACIbHBIC M APOMATHUYCCKUE KHUC- JIOTHL. [IpuMepsr
KHUCJIOT: MypaBbHHasi (€€ OCOOCHHOCTH), YKCYCHasl, CTeapuHOBas, OEH30iTHasl.
OxcukucioTel. [IpuMepbl OKCHKUCIOT: MOJIOYHAs, BUHHAS, CAJTUITUIOBAs.

12. Cnoxnbie 2¢upsl. CTpoeHue, XUMUUECKHE CBOMCTBA. Peakius strepudukaiuu.
Kupsel, UX pojap B NPUPOAE, XMMHUYECKHE CBOMCTBA M OCHOBHBIE CIOCOOBI HX
nepepaboTKu (THIPOJIN3, TUAPUPOBAHUE).

13. YraeBoasl. MoHocaxapubl: T0k03a U GpykTo3a. Oaurocaxapujibl: MaJIbTO3a
u caxapo3sa. [lonncaxapuabl: Kpaxmal v 1emnonosa. Mx ctpoenue, pusnyeckue u
XUMHUUYECKUE CBOMCTBA, POJIb B MPUPOJE.

14. Amunbl. Anudaruueckue W apomMaTHUYecKMe aMHuHbL. B3anmHOe BiMsHUE
aTOMOB Ha ITpuMepe aHWInHA. [lepBUYHBIE, BTOPUYHBIE U TPETUYHBIE AMUHBI.

15. AmunHokucnotel. CTpoeHHE, XUMHUYECKHE CBOWCTBaA, u3oMepus. Aunbda-
AMUHOKHUCJIOTBI — CTPYKTypHble enuHuilbl OenkoB. Ilentuasl. CrtpoeHue,
Ouronornyeckasi pojib U XUMUYECKHUE CBOWCTBA OEJTKOB.

16. IMuppon. Iupunuu. [TupuMuaMHOBBIE U MyPUHOBBIE OCHOBAHUS, BXOJSIINE B
COCTaB HYKJIEMHOBBIX KUCIOT. [IpencraBiienre o CTpyKType HyKJIEHHOBBIX KUCIIOT.



17. Peakmuu monuMmepu3anuu W monukoHAeHcamuu. OOmue MOHATAS XUMHH
BBICOKOMOJIEKYJISIpHBIX coenuHennit (BMC): MoHomep, monmmep, 3ieMeHTapHOe

3BE€HO, CTENEeHb IMoJMMepu3auu (MoJUKOoHAeHCAuK). [IpuMepbl pa3aIuIHBIX
tunnoB BMC.

PacuyerHbIe 3ag1aun

OK3aMeHallMOHHbIE  OWJIETBI MOTYT COJepKaThb Kak THUIOBBIE, TaK U
KOMOMHUPOBAHHBIE 3a/1aud, COCTOSIIIME M3 HECKOJIbKUX THUIOB MEPEYUCICHHBIX
BBIIIE pacyeTHbIX 3ajad. Kpome TOro, KOMOMHMpPOBAaHHBIE 33Ja4d MOTYT OBITh
COCTABJICHBI [0 MaTepUaJIaM PA3JIUYHBIX Pa3JeiioB XUMUU. 715 pemenus 3a1ad mo
XUMUU HEOOXOJAMMO 3HAaHUE HE TOJbKO XUMHUHU, HO M MaremaTtuku. [locie
COCTAaBJICHHUsS YPABHCHMM XMMHMUYECKHX PEAKLIUHA HYKHO IPOBECTH PACYETHI IIO
TUM XUMUYECKUM ypaBHEHUSM. /{1151 TOrO 4TOOBI pEIIMTh MATEMATUYECKYIO YACTh
3aJja4i, HEOOXOIMMO HE TOJIBKO 3HATh 3aKOHBI U OCHOBHBIE ()OPMYJIbI, HO U YMETh
MMM TI0JIb30BaThCA. B pemeHnn 3amayd  yKas3bIBalOTCs BCE HCIOJIb3YEMBbIE
dbopMysIbl U BEIMYUHBI U MOsICHAETCS X0 pemieHus. [Ipu odopmiienun 3agauu B
IPOU3BOJIBHON (popMe naercss KpaTkas 3amuch ycioBus. Jlis OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MPUBOJUTCS JJIEKTPOHHBIN OanaHc, A peakuui
AIIEKTPOJIMTOB B PACTBOPAX JAETCA MOHHOE YpaBHEHUE. B XMMUYECKOM ypaBHEHUN
YKa3bIBAIOTCA BCE YCIOBUS IMPOBEACHHUS XUMUYECKOW peakuuu (Harpes,
KaTaJlM3aTOPhl) U ABJICHUS, COTPOBOKIAIOLINE XUMUUYECKYIO PEAKLUIO (BbIIETIECHUE
raza, BBINIAJICHHE OcCaJika, BBIJCICHHE Teruia). [lpumepkuBaiiTech pa3zyMHOU
TOYHOCTH BBIYHMCICHUN. 3HAUYEHUS MOJISIPHBIX MAacC OKPYIUISIFOTCS 10 LEJbIX
BEITUYMH (32 UCKITIOYECHUEM MOJISIPHON MacCChI XJIOpa).

IlepeyeHb TUMOBBIX PACYETHBIX 32124 110 XUMUHU
1. BerunciieHre OTHOCUTEIBHOM MOJICKYJIIPHOM MAacChl BEIIECTBA 10 €ro (hopMy!Jie.

2. Beprumcienue MaccoBbIX JoJied (TIPOLIECHTHOTO COJEpKaHMs) DJIEMEHTOB B
CJIOKHOM BEIIECTBE MO ero popmyie.

3. BbluncieHre MaccoBOW JOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE, €CIIU
W3BECTHA Macca pacCTBOPEHHOTO BEIIECTBA M Macca pacTBOPA.

4. BplYMCIEHHE MAacChl PAcTBOPHUTENS M MacChl PACcTBOPCHHOI'O BEIIECTBA I1O
U3BECTHOM MacCOBOM JIOJIC PACTBOPEHHOT'O BEIIECTBA M MACCE PacTBOPA.

5. BeruucieHune Macchl ONpeIeICHHOTO KOJIMYECTBA BEIIIECTBA.
6. Beruncienue KoJnyecTBa BeliecTBa (B MOJIb) MO MacCe BEIEeCTRA.

7. BpluKcClieHME OTHOCUTENBHOM MIIOTHOCTU ra3000pa3HbIX BEIIECTB.



8. BrluncieHnne odobemMa ONpPEEIEHHOIO KOJIMYECTBAa Ia3000pa3HOro BEIIECTBA
IpU JHOOBIX 331aHHBIX YCIOBUSX.

9. BeluncieHre Macchl Ta3000pa3HOroO BEIIECTBA, 3aHMMAIOIIETO OIPENEICHHBIMI
00BbEM, IPH JIFOOBIX 33JaHHBIX 3HAUECHUSAX TEMIIEPATypPhl U JaBICHUS.

10. Berunciienne oObema OINPEAECICHHOW MacChl Ta3000pa3HOI0 BELIECTBA IPHU
JTH0OBIX 33/1AHHBIX YCIOBUSX.

11. Haxoxnenue mpocTeumied XUMHYECKOW (OpMyJbl BEIIECTBA MO MaCCOBBIM
JOJIAM DJIEMEHTOB.

12. BpruucneHne macchbl MPOAYKTA PEAKIIMU IO M3BECTHBIM MAcCaM MCXOJIHBIX
BEIIECTB.

13. Brruncienune Maccol (00beMa) MPOAyKTa PEakiuu M0 U3BECTHOM Macce OJHOTO
13 BCTYNUBIIKX B PEAKIHIO BEIIECTB.

14. BrprunciieHne BBIXOJA IPOAYKTa PEAKIHMM B IIPOLIEHTAaX OT TEOPETUYECKHU
BO3MOXKHOTO.

15. Bbluucnenue Mmacchl (00beMa) MPOJYKTAa pEaKIMu 10 M3BECTHOM Macce
(00BeMy) UCXOIHOTO BEIIECTBA, COJEPKAIIETO ONPEACIICHHYIO J0JII0 MPUMECEH.

16. Beruncinenne MmaccoBOM JTOJIM KOMIIOHEHTOB CMECH Ha OCHOBE JaHHBIX 3aJ1adu.

17. VYcraHoBineHue MOJIEKYJISIpHOM (OpMyINbI Tra3000pa3HOrO BeIlecTBa IO
MPOAYKTAM CTOpaHU4.

18. PacueTsl TerioBoro adexra peakium.

19. PacueTbl Ha MPUTOTOBIIEHHE PACTBOPOB 3aJaHHOW KOHLIEHTPALIMU W3 YKCTHIX
KOMIIOHEHTOB WJIM pa30aBiiecHHeM Oojiee KOHIICHTPUPOBAHHBIX PaCTBOPOB
(MaccoBast 107151, 00BeMHast 0151, MOJIbHASI JTOJIsI, MOJISIPHOCTb, MOJISUTBHOCTB ).

20. PacueT UTOroBOM KOHIIEHTpAIlMX PACTBOPA, IPUTOTABIMBAEMOTO U3 U3BECTHBIX
KOJIMYECTB YUCTHIX KOMIIOHEHTOB, THOO CMEIIICHUEM JIPYTUX pacTBOPOB (MaccoBas
710JIs1, 00beMHasI T0JIsI, MOJIbHAS A0JIsI, MOJIIPHOCTH, MOJISUTBHOCTB ).

OcHoBHbIe (popMyJIbI VISl pellIeHUs XMMUYECKUX 32124
1. KonuyecTBo BemiecTBa (pa3MepHOCTh — MOJIb):

v(X) =mx) / M(x),



rae m(x) — Macca Bemectna X (), M (x) — MoJekyJsipHas Macca BelllecTBa X
(r/mMo7B).

a) JJIs Ta30B:
v(x)=V(X)/Vm,

rae V (x) — o6bem rasa X B J1, Vm — MOJSIPHBIN 00BEM ra30B, KOTOPBIN Mpu
HOPMAJTBHBIX YCIIOBHSX COCTaBisieT 22,4 11/MOJIb;

0) Hopmanbhble ycnoBus: T =273 K =0 °C, P = 101 kIla = 760 mMm pT. c1. = 1
at™. B cucreme CU niiga uamepeHus 1aBIeHUS UCTIOJIb3yeTcsl BennunHa [1a;

B) KOJIMYECTBO aTOMOB, MOJICKYJT MJIH HOHOB BEIIECTBA X:
N(X) = NA - V(X)a
2
rie Na — ancio ABoraapo, pasaoe 6,02 - 10 3

2. MaccoBas noiis BeniecTBa x (6e3pa3MepHas BeJIMUMHA, U3MEHsIeMasl B Mpejiesax
ot 0 1o 1, uHOT1a M3MEPSETCS B MPOIEHTAX ):

®(X) = m(x) / m(cmecn) = m(x) / m(x) + m(y) + ....
3. MaccoBag 104 DJIeMEHTA B COSTMHEHNH
®(2)=n- M) / M(coequnenus) ,

rac n — 4YMcCJIO aTOMOB 3JICMCHTA, MaCCOBas J0JIS1 KOTOPOI'o OIIPCACIIACTCA B
COCIUHCHUU.

4. ObbemHas 1075 BelecTra X (6e3pa3MepHasi BeIMYMHA, U3MEHsIeMas B IpeJiesax
ot 0 10 1, nHOT 1A U3MEPSAETCS B MPOIIEHTAX):

o(X) = V(x) / V(cmecn) .
Ji1s1 Ta3oB:
oX)=vxX)/v(x)+V(y)+..,
e X, ... — KOMITOHEHTBI ra30BO# CMECH;
¢(0,) =21 % (B BO3IYyXE).

5. MonsipHast nons BeniecTBa X (0e3pa3mepHasi BeIM4YMHA, U3MEHsIeMasl B IIpeieniax
ot 0 1o 1, uHOT1a M3MEpSETCs B MPOLEHTAX ):

2(X) = v(x) I v(x) +v(y) + v (2) +...,



rac X, y, Z— KOMIIOHCHTBI CMCCH.

6. MossipHasi KOHIIGHTpamus BelecTBa X (pa3MepHOCT — MOJIB/JI, MHOTJA
ob6o3HavaeTcss — M):

C(x) = v(x) / V(pactBopa).
7. TIIOTHOCTB BElIecTBa X (Pa3MEPHOCTb I/MI = r/cM® ):
p(x) = m(x) / V(pactBopa).
8. [1noTHOCTH Ta3a X 1o ra3y y (0e3pa3MmepHasi BEJIMUUHA):
Dy(x) = M(x) / M(y),
rae M(x) u M(y) — MOJeKyJIsipHbIE MacChl Ta30B X U Y
(MonekysipHast Macca Bo3ayxa 29 r/mMoib).
9. YHuBepcanbHbI ra30BbIi 3aKOH:
P1eV1/T= P2:V2 [T,.
DTOT 3aKOH BBITIOJHAETCS PU HEM3MEHHOM Macce ra30BOM CMECH.
10. 3akon Menneneera — Knaneiipona:
P-.V=v-RT=m-R-T/V,

rne R — yHuBepcanpHas raszoBas mnoctosiHHas, paBHas 8,314 J[x/mons - K B
cucreme CH.

11. PacTBOopuMOCTb BellecTBa (X) OMpeAesieTCs KOJIMYECTBOM IpaMMOB JaHHOTO
BEIIECTBA, KOTOPOE MOXET pacTtBoputbca B 100 T Boabl MpU 3aJaHHOUN
TeMiiepatype (pa3MEpHOCTh — T; BCErJa YKa3bIBaeTCs, MPU KAKOM Temreparype
U3MEpEeHa):

P'(x) =100 0/ 1-® ,
IJIe () — MaccoBas J0JIs HACKIIIEHHOTO PaCcTBOPA P JaHHOM TEMITEpATypE.

12. BbIxoa NpoAyKTa peaklMK MOKa3bIBAET, BO CKOJIBKO pa3 MEHbIIE MOIYYUIIOCh
MPAKTUYECKOTO MPOIYKTa PEaKIMK M0 CPABHEHUIO C BBIUUCICHHBIM TEOPETHUUYECKU
10 YpaBHEHHUIO peakiuu (O0e3pazmepHasi BenudynHa, u3MeHsemas B npeaenax ot 0
1o 1, uHoraa u3MepsieTcst B MPOLIEHTAX):

o(x) = m(mpaktuyueckas) / m(TeopeTuyeckas) =



=v(teoperndeckas) / v(npakruueckas)= V(npakTuueckuii) / V(TeopeTH4ecKuii).
[Tocneanee cooTHONIEHUE — JIJIS TA30B.

13. 3akon I'ecca: TemnoBoil 3pdeKT peakunu He 3aBHUCHT OT MPOMEXKYTOUHBIX
CTaaif, a 3aBUCUT JHIIb OT HAYaJIbHOTO W KOHEYHOTO COCTOSIHHU CHCTEMBI.
Otciofa BBITEKAeT MPAKTUYECKOE CIIEACTBHUE: TEIIOBOM 3((eKT peaknuu paBeH
Pa3HOCTH MEXIY CyMMOW TEIIOT 00pa3oBaHMs KOHEUHBIX MPOAYKTOB U CYMMOM
TEIJIOT OOpa30BaHUS MCXOAHBIX BEIIECTB C YYETOM KOA(PPHUIHUEHTOB TIPH
(GopMynax 3TUX BEIIECTB B YPABHEHUSIX PEAKIIHU.

14. Yucno HaCTUull B 3a1aHHOM KOJIMYCCTBC BCUICCTBA X:
N(X) =v - Na, Na=6,02-10%.

15. 3akoH AEHCTBYIOIIMX MAacC: CKOPOCTh PEAKUMHM MPSIMO IPOINOPIHUOHAIbHA
IPOU3BEJCHUIO KOHIIEHTPAlMH pEarupyrouux BEHIECTB B CTENEHSAX, PaBHBIX
COOTBETCTBYIOIIUM CTEXUOMETPUUECKUM KO3 uirentam. s peakuu tumna

aA + bB =dD,
rae a, b, d — crexuomerpudeckue kKo3puimeHTs! (KO3DPUIMESHTHI PEaKIINN ),
v =k - C¥A) - C'B),

r71€ K — KOHCTaHTa CKOPOCTH XUMUYECKOW PEaKIMU, PaBHA CKOPOCTH PEAKIUU
IIPY KOHLIEHTPALUAX PEATHPYIOINX BEIIECTB, PABHBIX OJJHOMY MOJIIO.

16. KonctanTa paBHOBECHS peaklUU
aA +bB < dD +eE
BBIYHCIIAETCS 110 (hopMyIIe:
K(pasHosecus) = C(D)C(E) / C*(A)C(B),
rae C — MoJisipHast KOHIICHTPAIUs BEIECTB B PABHOBECHOM COCTOSIHHH.

17. 3akon Bautr — Todda: mpu yBenuueHnn Ttemrmeparypbl Ha Kaxasie 10
IpazyCcoB CKOPOCTh peaKUMu Bo3pacTaeT B 2—4 pasa.

V(ty) / V() :y(tl—tZ)llo ’

rje y — temnepaTypHbiid kodgduiment Bant — [Nodda, koTopslit konednercs
JUISl pa3HbIX peakiuii ot 2 1o 4.



CIIMCOK PEKOMEHJIYEMOM JINTEPATYPbBI

OcHoBHas

1. ®enpaman @. I'., Pymsutuc I'. E. Xumus: yueOnuku ¢ 8-ro mo 11-i1 kmacc
cpeaneit mkonsl. M.: [IpocBemenue. 2020.

2. lIBetkoB JI. A. Opranudeckass xumus: YueOHUK 111 10-ro kimacca cpemHei
mkoJel. M.: IIpoceemenue, 2017.

3. Ky3smenko H., Epemun B., [TonkoB B. Hauana xumun. CoBpeMeHHBINA KypC IS
noctynaronmx B By3sl. M.: JlabopaTtopus 3nanmii, 2018.

JlonosiHMTEIBLHAS

1. Xomuenko I'. I1. Xumust qi1s noctynatomux B By3sl. M.: HoBast BonHa, 2017.

2. AxmeroB H.C. O6m1as u Heopranuueckast xumusi. M.: Beicurik., 2001.

3. Xomuenko I'. I1., Xomuenko U. I'. 3agaun o XuMuM 1JI MOCTYNAIOIINX B BY3HbI.
M.: Beicmi. mik., 2002.

4. CnpaBouynuk mkonbHuKa. Xumud. M.: TKO «ACT», 2002.

5. CnpaBouHuK mKoJdpHUKA: Pemenue 3agay no xumun. M.: TKO «ACT». 1996.

6. Kysemenko H. E., Epemun B.B. Xwumusa: TecTsl I WIKOJIBHUKOB U
noctynawimux B By3bl. M.: OHUKC 21 Bek; Mup u obpaszosanue, 2002.

7. Kysemenko H. E., Epemun B.B. 2500 3amau mo xumuu C pemieHUsIMU (1S
noctynarmmx B By3bl). M.: OHUKC 21 Bek; Mup u o6pazoBanue, 2002.

8. Ky3emenko H. E., Epemun B.B. Xumus 8-11-e kimaccel: mocobue s cpeaHeit
mkonsl. 3. 2-e, crepeotuninoe. M.: Ox3amen, 2002.

9. Ky3smenko H., Epemun B., IlonkoB B. Xumusi 1 MIKOJIBHUKOB CTAPIINX
KJ1accoB U nocrynaromux B By3bl. M.: OHUKC 21 Bek; Mup u oOpazoBanue, 2002.

IIporpammHuoe odecniedyenue u MHTepHET-pecypcChl

1. https://scholar.google.ru/schhp?hl=ru&as_sdt=1,5 mouckoBuk crareit u KHUT

2. https://www.youtube.com/user/KhanAcademyRussian/playlists Bugeo ypoku 1o
BCEM HaIlpaBJICHUSM

3. https://openedu.ru/ onnaiin Kypcsl

4. https://stepik.org/users/1410779/courses OHJIaliH KypChl

5. https://ege.sdamgia.ru/ caiiT moaroroBku k EI'D



	0f472a473421b6b429b78eb1ad34043b64f8e61e6b4a1a131ffc18d02c765f26.pdf
	04d33ba426eebb0525bce33f5b8866c760c596db6a59fe711c74b412698fa8c0.pdf

