INPOI'PAMMA 110 OCHOBAM XUMHUU 'KUBBLIX CUCTEM
JJISl IPOBEICHUS BCTYIMTEIbHbIX HCIILITAHUHA B 0UHOM opme
JJIS OTAEJIbHBIX KATErOPHUil IPAaXKIaH NIPU IpHeMe B

IsaTuropckuii MeauKo-papMaueBTUHYSCKUA HHCTUTYT —
¢puianaa PI'6OY BO BoarI’'MY Munsapasa Poccun



HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma BCTYNHUTENBHOTO UCHIBITAHUS pazpaboTaHa AJis MOCTYyHAIOIIUX
B [IaTuropckuii Meauko-papMareBTHUCCKUN HHCTUTYT — Guirai GpeaepaabHOTO
TOCyJapCTBEHHOTO OOMKETHOTO 00pa30BaTEIbHOTO YUPESKICHUSI BBICIIIECTO
oOpazoBanus «Bonrorpajackuii rocynapCTBEHHbIN MEIUIIMHCKUI YHUBEPCUTET)
MunucrepcTBa 3apaBooxpaHeHusi Poccuiickoii Penepanun Ha oOydyeHUE IO
IporpaMmam BBICIIEro 00pa3oBaHus: MporpaMmam OakajaBpuara v mporpammam
CHelHaTeTa Ha OCHOBE TPeOOBaHUU K pe3ysbTaraM OCBOCHHUA (eaepaibHOU
o0Opa3oBaTeabHON MPOrpaMMBI CpelHEro MpodecCHOHAIBHOTO 00pa30BaHUs C
yuérom Konuenuuu mnpenonaBaHuss y4yeOHOro mnpeamera «XUMHUSD B
MEIMIMHCKUX Kosutemkax Poccniickon @enepanum.

LHear mnporpammbl: o0OecrieueHHE BO3MOXHOCTH  TOJATOTOBKH K
YCIIEIIHOMY TIPOXOXKACHUIO BCTYIUTEIBHOTO HCIBITAHHUS MO OCHOBAM XWUMHH
UBBIX CUCTEM JIUII, mocTynatmux Ha o0ydenue B [IMOU — ¢pununan OI'bOY
BO BourI'MY Mun3snpasa Poccun.

Ilenb onpenenuiia pelieHne psaa 3ajad:

1. KonkperusupoBaTh 00JaCTh MNPEIMETHBIX 3HAHUM, HEOOXOIUMBIX
JUISl YCIICIIHOTO BBIITOJIHEHUS 33JaHUM 110 OCHOBAM XMMUU XUBBIX CHCTEM IpU
MPOXOXKJICHUH BCTYNHUTEIbHBIX HCOBITAHUN B OYHOW (opMe sl OTAEIbHBIX
kareropuil rpaxxaad npu npueme B [IMOU — ¢unuan OI'BOY BO BonrI'MY
Munsapasa Poccuu;

2. Jleranu3upoBaTh KOMIIETEHIIMH, KOTOPBIMH JIOJDKEH 00Ja1aTh
aOMTYpPHUEHT [IJIsl YCIECIIHOM Clla4ll BHYTPEHHUX BCTYMUTEIbHBIX UCHBITAHUN 110
OCHOBaM XHMMHH KUBBIX cucTeM, TPOBOAUMBIX [IMOU — punnanom ®I'6OY BO
BoarI MY Munznpasa Poccun.

3. PexomeHnoBarh IepevYcHb yueOHOMI JIUTEPaTypPbl JUISL
CaMOCTOSITENIbHOM OATOTOBKY a0UTYPUEHTOB 110 OCHOBAM XUMUH JKUBBIX CUCTEM
JUTSl IPOBEICHUSI BCTYNUTENbHBIX MCIBITAHUNA B OYHOU (hopMe ISl OTIIETbHBIX
kareropuil rpaxkaan npu npueme B [IMOU — ¢pununan GI'BOY BO BonrIMY
Mun3sapasa Poccun.

COAEPXAHMUE ITPOI'PAMMBI

[IporpaMma 1Mo OCHOBaM XHWMHH HBBIX CUCTEM JUISl MOCTYMAIOMINX B
[IMOU — pumman ®T'BOY BO Boar'MY Munznpasa Poccun coctout u3 Tpex
paznenoB. B mepBoM paszmene TpencTaBlieH IepedyeHb o0NacTei, pasesos,
MOAPA3JEIOB, TEM W TMOHITUA XHUMUYECKOM HAyKH, HA OCHOBE KOTOPBIX
bOopMUPYIOTCSL BOINPOCHI BCTYNMUTENBHBIX HCIbITaHU. Bo BTOpOM paznene
MEPEUYMCIICHbl KOMIIETCHIIMH, CIOCOOCTBYIOIIUE YCHEHTHOMY MPOXOXKICHHUIO
BCTYIIUTEIBHBIX  WMCOBITAHUM.  TpeTuid  pas3gen  CONEPKUT  NIEPEUYEHb
PEKOMEHJOBAHHOW JIUTEPATyphl JJisi CaMOMOJATOTOBKA K BCTYNHUTEIbHBIM
WCTIBITAHUSIM.



[To Bcem Ha3BaHHBIM MO3UIMSAM B MPOTPAMME IO OCHOBAM XMMUH JKUBBIX
CUCTEM TMPEIyCMOTPEHA MPEEMCTBEHHOCTD C TIPEIMETHBIM O0YUCHHEM XUMHUH Ha
YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHUsI.

PA3SJIEJI 1
JIEMEHTbBI COOEP KAHUSA

Teopernyeckue 0CHOBbI XMMUH.

[Ipenmer u 3agaun xumun. MeCTO XMMUH CPEIN €CTECTBEHHBIX HAYK.
XUMUs 1 MEIULIAHA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

OTHocHTENbHAs aTOMHAsI Macca, OTHOCUTEIbHAsT MOJIEKYJISIpHAs Macca.
3aKoH cOXpaHEeHHs Macchl. MoJib — €IMHHIIA KOJMYECTBA BellecTBa. MomsipHas
Macca. XUMUYECKUH IEMEHT, IPOCTOE U CII0)KHOE BEIIECTBO, CMECH BEIIECTB.
[Tonsitue 00 amIOTPONHBIX MOAU(PUKANUAX. XUMUYECKUE 3HAKH, POPMYIbI U
YpaBHEHHUS.

OCHOBHbBIE 3aKOHBl XMMHH. 3aKOH COXPAaHEHHMSI MacChl BEILIECTBA, €r0
3HAUEHUE B XMMHUU. 3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTBA. 3aKOH ABOTaJpo U
ero cineactBus. Yucno ABoraapo. Crpoenne aroma. CocTaB aTOMHBIX SJIEP.
N3oronbl. CTpoeHHE SIEKTPOHHBIX OOOJIOUEK AaTrOMOB, KBAaHTOBBIE YHCIIA.
DHepreTuYecKkrue ypoBHU U MOAYpOBHHU. ATOMHBIE opOuTanu. Knaccudukamus
XUMHUYECKUX DIIEMEHTOB (s-, p-, d-, f-amemenTsl). Pactipenenenue 3ekTpoHOB 110
aTOMHBIM OpOMTAsIM. DJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB 3JIEMEHTOB
NEPBOTO-4€TBEPTOrO IMEPUOIOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUH,
AIIEKTPOHHBIE KOH(DUTYpAIIMH HOHOB. DIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckunn 3akoH u Ilepuoguueckass cucTemMa XHUMHUYECKHX
sanemenToB JI.1. Menaeneena. CBsi3b epuoanyecKoro 3akoHa u llepuonnueckoi
CHUCTEMBI XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOPUEH CTPOCHUSI aTOMOB.
CoBpeMeHHas (HOpMYIUpPOBKAa TEPHOAMYECKOTO 3aKOHA W €ro 3HaueHue s
TMOHUMAaHHS HAy4YHOUW KapTHUHBI MUPA, PA3BUTHS HAYKU U TEXHUKH.

Xumuyeckas CB3b. TUIIBI XUMUYECKUX CBSI3€H: KOBaJECHTHAs (OIS pHAs U
HEMoJIApHasA), HOHHAasg, BOJOPOAHAs (BHYTpHU- W  MEXMOJEKYJspHas),
Meraundeckas. [ I[pumepsl coeaMHeHn# co CBA3SIMU Pa3HbIX TUIIOB. BaleHTHOCTH
U cTeneHb okucieHus. CTpyKTypHbie (GOPMYIIbI.

Mexanusmbl  00pa3oBaHWs  KOBAJICHTHOM  CBSI3M: OOMEHHBIA |
JIOHOPHOAKIENTOPHBIN. DHEprus U IiauHa cBsi3u. [loaspHOCT, HAPaBIEHHOCTh
Y HaCHIIIAEMOCTh KOBAJEHTHOW CBsi3U. KparHbie cBsizu. BomgopomHasi CBs3b.
MexMOoIIeKyIIIpHbIE B3aUMOJACUCTBUS.

BaneHTHOCTh M BaJICHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM
CTPYKTYPbI MOJIEKYII C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCAMHEHUI
AJIEMEHTOB BTOPOTo nepuoaa). CTerneHb OKUCICHUS.

[IpencraBieHre O KOMIUIEKCHBIX cOeIUHEHUsX. COCTaB KOMILJIEKCHOIO
MOHA: KOMIUJIEKCOOOpa30BaTelib, IUTraH Ibl. 3HAUEHUE KOMIUIEKCHBIX COEIMHEHU.
[TonsiTHE 0 KOOPAMHALMOHHON XUMHUH.



BemecTsa MOIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. THIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) M CBOWMCTBA BellecTB. Paznuunbie
arperaTHble COCTOSIHHS BelecTBa. AMOp(HbIE U KPUCTAITTNYECKUE BEIIECTRA.
[ToHATHE O CTPOEHUH KOMILIEKCHBIX COCAMHEHUI Ha PUMEPE COCTUHEHUIN
MHKA ¥ aJTIOMHUHUS, TPUMEHEHHE KOMIUIEKCHBIX COEUHEHNUI B MEAUIUHE.

[Tonsatue o nucnepcHbIx cucremax. MIcTuHHBIE pacTBOpbI. HackllieHHbIE 1
HEHACBIILICHHBIE  pacTBOpbl.  PacTBOpUMOCT  BEIIECTB,  3aBHCUMOCTH
PaCTBOPUMOCTH BEILIECTB OT UX MPHUPOABI, OT TEMIIEPATYPHI U aBICHUS. THUIIBI
pacTBOpOB (razoo0OpasHble, KUAKHUE, TBEpAbIe). [IpeacTaBieHne 0 KOMIOUIHBIX
pactBopax. CriocoObl BBIpaKEHHUSI KOHIICHTPAIMU PACTBOPOB: MAacCOBasi JOJA
BEILIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpauusa. Kpucramioruaparst.

Onekrponutuyeckas gucconuanus. Crenens auccoruanuu. CuiabHbIE U
cnabbie anekTponutThl. MoHHble ypaBHeHHs peakuuid. [lpencraBienue o
KOJUIOMJTHBIX PacTBOpax. 3HaYE€HUE paCTBOPOB B MEAUIIMHE U OMOJIOTUH, B OBITY.
Cpena BOIHBIX PaCTBOPOB: KUCIOTHAs, HEUTpaIbHas, 1ienouHast. BogoponHslii
nokazarenb (pH) pactBopa. ['unponus comneii. CBONCTBA KUCIOT, OCHOBAaHUN U
COJIEH B CBETE TEOPUU NIEKTPOIUTUYECKON TUCCOLUALINH.

Oxcuapl, KiIaccupukanms, HOMEHKJIATYPa, CIIOCO0bI NOJyYeHHUS U
CBONCTBA.

Kucnotsl, knaccudukamusi, HOMEHKIATypa, CIOCOOBbI MOJYYCHHUS W
cBoictBa.  Peakiusi  HeWrpanuzauuu.  OcHOBaHuUs,  KiaccuduKaius,
HOMEHKJIaTypa, CIocoObl moiydeHus u cBoiictBa. Illenmoun, ux momydeHue,
cBoiictBa u mnpumeHenue. Conu (cpenHue, KHUCIble, OCHOBHBIE, JBOMHBIE),
HOMEHKJIaTypa, CIIoCcOObI MOIyYEHHS U CBOMCTBA

Tunbl XUMUYECKHX pEaKUUW: pEeaKUUd COCOUHEHHUS, Pa3JIOKEHUS,
3amemienusi u  oOMmeHa. Knaccudukaumss XUMUYECKHX  pEakUuid B
HEOPraHWUYECKON U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHHUSI MACChl BEILIECTB;
3aKOH COXPAHEHHUS U MTPEBPAIICHUS YHEPTUU TP XUMUYECKUX PEAKIIHSIX.
TernoBeie 3pPeKTh XUMUYECKUX peakinid. TepMOXUMHUYECKUE YPABHEHHUS.

CKOpOCTh XMMHMYECKOM peakuuu, €€ 3aBUCHUMOCTb OT pa3JIM4HbIX
(pakTopoB. ToMoreHHele u rereporeHHble peakuuu. KoHcTaHTa cKOpocTH
XUMHYECKUX peaknuil. Karamus u kataan3aropsl.

OOparuMble U HEOOpaTUMBbIE pEaKIMH. XHWMHUYECKOE pPAaBHOBECHE H
ycinoBusi ero cmeunieHusa. KoHcTaHTa XUMHYECKOTOo paBHOBecHs. PaKToOpbl,
BJIUSIONIME HA MOJIOKEHHE XMMUYECKOTO PABHOBECHUS: TEMIIEPATYpa, NABICHUE U
KOHIIEHTPALIMM BEUIECTB, y4acTBYIOWHNX B peakuuu. [Ipunnmn Jle [larense.
Karanu3 u karanuzaropbl. OOpaTUMOCTh XUMHUECKUX PEAKITUH.

PactBopsl. Bona, crpoenue MosieKyIibl BOjibl, (PU3UYECKUE U XUMUUECKUE
CBOMCTBA. 3HAUEHHUE BOABI JJISI KU3HEACATEILHOCTH OPTaHU3MOB M YEJIOBEKA.
PactBopuMOCTh BemeCTB. 3aBHCHUMOCTh PACTBOPUMOCTH BELIECTB OT UX
PUPOJIbI, TEMIIEPATYPhI U AaBieHUs. TUIBI pacTBOPOB (Ira3000pa3HbIe, KUIKHUE
u TBepabie). TemmoBoit »ddext mpu pactBopeHuU. BrIpakeHHe cocraBa



pacTBOpoB (MaccoBass W OObEeMHas MO, MOJSPHAs KOHIIEHTpAITHs).
[IpencraBieHre O KOJUJIOMAHBIX PacTBOpax. 3HAYEHUE PACTBOPOB B MEAULIMHE,
OMOJIOTHY U TIPAKTUICCKON JEATEITHLHOCTH YEIOBEKa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CTEneHb OKHUCIEHUS.
TUnUYHBIE OKUCIUTENN U BOCCTAHOBUTENU. DJIEKTPOJIU3 BOJIHBIX PACTBOPOB U
PaCILIaBOB JIEKTPOJUTOB, €0 CYLIHOCTh U MIPAKTHUYECKOE 3HAYECHUE. YPABHEHUS
ANEKTPOXUMHUYECKNX peakuuil. IIpomecchl OKUCIEHHUS W BOCCTAaHOBJICHMUS.
Baxneilime OKMCIWUTENM M BOCCTAHOBUTENIH. METON AJIEKTPOHHOrO OajaHca.
DIEKTPOIN3 C THEPTHBIMU AJIEKTPOJIaMH PACILIIABOB COJIEN U OKCUIOB, PACTBOPOB
conert. KarogHele u aHOAHBIE TTPOLECCHI.

HNonnbiii (nmpaBuio B.B. MapkoBHuKOBa) U pajguKaJbHBIA MEXaHU3MBbI
pEaKUUi B OPraHUYE€CKON XUMHH.

DJIeMEeHTbI U UX COeJMHECHHUS.

Heoprannyeckasi xumus

[lonoxenne HemeraiuioB B llepmomnueckoil cHUCTEME XHUMHYECKHX
anemenToB JI.M. MenjeneeBa 1 0COOEHHOCTU CTPOCHUS UX aTOMOB. Du3nveckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHSI HEMETAJUIOB (HA IPUMEpE KUCIOPOJia, CEPHI,
dbocdopa u yrmepona).

Bonopon, Bona, jjeTtyyue BoJOPOAHbIE COeTMHEHUS.

Bomopon, ctpoeHne aroma, CTpoeHUE MOJEKYNIbl. DPU3NUECKHE CBOMCTBA
BOJIOpOJIa. XMMHUYECKHE CBOMCTBA BOIOPOJA: B3aUMOJACHCTBHE C METAIUIAMH U
HEMETa/UIaMHU; BOCCTAaHOBJICHUE METAJUIOB M3 OKCUI0B. JlabopatopHbie u
IPOMBIIIIEHHBIE CITOCOOBI TToNTy4YeHus Bopopoaa. [Ipumenenue Bonopoaa. Boxa.
Crpoenune Moekyiabl. Dusznueckne 1 XUuMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C
MeTaJUlaMl  TPU  PaA3JIMYHBIX  YCJIOBHUSX;  DJIEKTPOJIM3;  0Opa3oBaHUE
kpuctamioruaparon). CocTaB JeTyuyux COEAMHEHHI BOAOPOJA C HEMeTallllaMu
(cunan, docduH, apcuH, CeNEHOBOAOPO, TeJuTypoBoAopon). IIpencrasnenue o
ruapuaax. BzaumoaencTeue ruipuoB ¢ BOAOW. TOIUIMBHBIE SJIEMEHTHI.

lajioreHbl U MX coeTMHEHUS

OO6mast xapakrepucthka 37eMeHToB VIIA rpynmel nepuonnyeckoin
CHUCTEMBl XMMHUUYECKMX 3JIeMeHTOB. CTpoeHue aroMoB. CTpOEHHE MOJIEKYIL.
®dusznyeckre CBOMCTBA TrajlloreHoB. HaxokneHue TrajoreHOB B MPUPOJE.
XHUMUYECKUE CBOMCTBA (peaklUu C METallIaMU M HEMeTajulaMu (BOIOPOIOM,
cepoil, ymieponoMm, KpeMHueMm, ¢ocdopom), BOIOH; pacTBOpaMu IIEI0YEH;
OpoMuaMuM ¥  HMOAWJAMHU METAUIOB, OPraHUYECKUMHU  BEIIECTBAMH).
JlaboparopHble ¥  TPOMBINIUICHHBIE CIIOCOOBI  TIOMYYECHHUS] TaJOTCHOB.
l'anorenoBomoponbl.  Ctpoenue  Molekyia.  BomgopomHass  CBSI3b  BO
dbTopoBogOpOIE. dusnveckue CBOMCTBA. CpaBHeHUE CHJIBI
rajoreHOBOJIOPO/IHBIX KHUCJIOT. XMMHUUYECKHE CBOMCTBA XJIOPOBOAOPOAA M €ro
BOJIHOTO pPacTBOpa (COJSHOW KHUCIIOTHI): B3aUMOJIEUCTBUE C METAJJIaMU,
OCHOBHBIMM  OKCHJIaMH,  OCHOBAaHMSIMH,  COJIIMHM,  BEIIECTBAMH  C



OKHUCJIUTEIBHBIMU CBOMCTBaAMU. B3anMonelicTBre (TOpOBOTOPOIHOM KUCITIOTHI C
okcuaoM kpemHusi(IV). JlaboparopHbie 1 TPOMBIIIIEHHBIE CITOCOOBI MOTYUYEHUs
XJIOPOBOIOPO/IA. KauectBeHHbIe peakiuu Ha raj0reHU/1-UOHBI.
Kucnoponcoaep:xaine coequHEHHs] XJOpa: OKCHUIbI XJIOpa, XJIOPHOBATHCTAas
KHCJIOTA ¥ €€ COJIM TUIIOXJIOPUTBL; XJIOPUCTAsA KMCJIOTA U XJIOPUTHI; XJIOPHOBATAs
KMCJIOTa M XJIOpaThbl, XJIOpPHAs KHCJIOTa MW Iepxyoparsl. Baxuenmmue
KHUCIIOPOICOIECPKAIINE COSTMHEHUS IPYTUX rajJoreHoB. MeaukoOrnoIoruaeckoe
3HAUEHUE COCTMHEHUN XJIOPA.

JuemenTbl VIA rpynnbi

OO011ast XapakTepucTUKa 371eMeHTOB VIA rpynmnsl nepuoanyeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB.

Kucnopoo, ctpoeHre atoMa U MOJEKYNbI, €ro (pu3nueckue CBOMCTBA.
XUMUYECKHE CBOMCTBA KHUCIOpOAA: B3aUMOACHCTBUE C MeETaulaMUu M
HEMETaJUIaMH, CJIOXHBIMH BEIIECTBAMH - BOCCTAHOBHUTEISMHU (OKCHIAMHU,
TUAPOKCUAAMHU, KHUCIOTAaMU, COJIIMH, OPraHUYECKUMU COCAUHEHUSIMHU).
Iopenue. JIaboparopHbie U MTPOMBIILIEHHBIE CIIOCOOBI MOMYYEHUS KUCIOPO/a.
CpaBHeHue (U3MYECKUX M XUMHUYECKHUX CBOMCTB KHCJIOpPOJa U O30HA.
[Ipumenenue kucinopona m o3oHa. Boma. Crpoenue monekynsl. Bogopongnas
CBSA3b M €€ BIUAHME Ha CBOMCTBAa BOAbL. KHCIOTHO-OCHOBHBIE H
OKHCJIIMTEIIbHOBOCCTAHOBUTENBHBIE CBOMCTBa BoAbl. llepoxcua Bomopona.
OKHCIIUTETFHOBOCCTAHOBUTEIHHBIE CBOMCTBA MEPOKCH 1A BOIOPOAA (OKUCIICHHE
HUTpPUTA HaATPHs, MOAOBOJOPOAA; BOCCTAHOBJIEHHWE IIEpMaHTaHaTa KaJius B
KUCJIOW cpene, okcuaa cepebpa). KpyroBopoT kuciopoma B HOpHUPOJE,
NPUMEHEHUE B MEIULIMHE U TEXHHUKE.

Cepa. Haxoxnenue B nipupojie. Dusnueckue u XMuMUYeCKUe CBOMCTBA CEPhI
(peakiuu ¢ MeTalaMu; ¢ rajoreHamu, Kuciaoponom, ¢hochopoM U yriaepoaom;
OTHOILIEHHE K KHCJIOTaM; JIUCIPONOPIIMOHUPOBAHUE B PACTBOPE IIEJIOUH).
CepoBonopon. Crpoenue Mosiekyabl. ®usnueckue cBoiicTBa. Ilomydenue
cepoBonopona. KucnorHele cBOMCTBa BOJHOTO pacTBOpa CepoBOIOpoaa -
CEpOBOJOPOAHONM  KHUCIOTHI. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA
CEpOBOZIOPOJIAa M CEPOBOJIOPOTHON KHUCIOTHI (B3aUMOJICUCTBUE C MeTalaMu,
KHCJIOPOJIOM, OpOMOM, XJIOpOM, MEPOKCHAOM Bojopoaa, okcuaom cepoi(1V) u
cepuuctor kucinoroir). Cymbduasl, ruaponmu3 cyibhuaoB. KauecTBeHHas
peakiys Ha cepoBoAopoa U cyiabdua-uonsl. [loaydenue cepoBogopoaa.

Oxkcun  cepul(IV). Crpoenne Monekynbl. @DOuU3MYECKHE CBOMCTBA.
[Tonyyenune okcuna cepri(IV). KucnorHsle cBOICTBAa BOJHOTO pacTBOpa OKCHA
cepbI(IV) - cepHucToit KMCI0THI. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA
okcuma cepbl(IV) M cepHUCTOM KHCIOTHI (B3aUMOACHCTBHE C MeETaIaMH,
KHCJIOPOJIOM, OpOMOM (XJIOPOM), TEPOKCHUAOM BOAOPOJIAa, CEPOBOIOPOIAOM).
Oxkcup cepoi(VI). Ctpoenue mosekynbl. @usndeckue cBoiicTBa. [lomydyenue
okcuaa cepol(VI). Xumuueckue coictBa okcuaa cepoi( VI): B3aumonencraue ¢



BOJIOM, BOCCTAHOBHUTEISIMU (CEpOH, YIIIEPOAOM, MOAHMIOM Kallusi), TEPMUUECKOE
pa3lIoKEHHE.

CepHas kwuciora. CtpoeHue Monekyibl. llomydeHne cepHOl KUCIOTHI
(XuMu3M).

XHUMHUYECKUE CBOMCTBA Pa30aBICHHON CEPHOM KUCIOThI. XUMHUYECKUE

CBOMCTBA KOHIICHTPUPOBAHHOU cepHOM KUCTOTHI. CONU CEpHOM KUCIIOTHI

1 uX cBoiicTBa. KauecTBeHHas peakmus Ha Cyab(HT- 1 Ha CyIb(haT-HOH.
buonornueckas ponb ceppl U NMPUMEHECHHE COCAMHEHHN CEPbl B MEIUIMHE.

JJyieMeHThI VA rpynnbl

Ob6mas xapakrepuctuka VA TpymIibl IEPUOINIECKON CHCTEMBI.

A3zom. HaxoxneHue B TIpUPOAE, CTPOEHUE MOJEKYJbl, CIIOCOOBI
noJyueHusi, PU3NYeCcKre CBOMCTBa. XMMHUECKHE CBOMCTBA a30Ta:
B3aUMOJICVCTBHUE C METAJUIAMU U HEMETAJLIAMMU.

Ammuak. CTpoeHue MoeKysbl aMMuaka. [loyuenrne ammuaka.

®u3nyeCcKue CBOWCTBA aMMHaka. XUMHUYECKHME CBOMCTBA aMMMAaKa:
OCHOBHBIE  CBOWMCTBAa:  B3aMMOJEWCTBHE C  BOJOM U KHUCIIOTaMH;
BOCCTAHOBUTEJIBHBIE CBOMCTBA: B3aMMOJECUCTBUE C KHUCIOPOIAOM, TaJOr€HaMHU,
IIEPOKCHUJIOM BOAOPONA, OKCHAAMH TSKENBIX MeTawioB. CTpoeHue HOHA
amMoHusi. CBolicTBa coyie aMMOHMS (peakiMu CcO IIeJIoYaMH, PEeaKIuu
pa3yioKEHUsI, BOCCTAHOBUTEIbHBIE CBOMCTBAa cojeil amMoHus).  HuTpumsi
METAaJUIOB.

Oxkcunbl azora. Ilomyuyenme. ®dusnueckue cpoiicTBa. CBOMCTBA OKCHAA
azota(ll): peakmuss ¢ KHUCIOPOAOM, C BOCCTAHOBUTEISIMHU (BOAOPOIOM,
ammuakoM). CBoiicTBa okcuaa azota(IV): B3auMopaeiicTBrue ¢ BOJIOM U Ie09aMu
(peakuusi AUCHPONOPIMOHUPOBAHUS), PACTBOPEHUE B BOJAEC B MPUCYTCTBUU
KHUCIIOPO/a; B3aUMOJIEHCTBUE C BOCCTAHOBHUTENISAMH (BOJOPOIOM, MarHUEM,
dbochopom), ¢ KUCTOPOIOM.

A3zotucras kuciiora u e€ conu. KucnorHeie cBoiicTBa. HeycToHunBOCTH
a30TUCTOM KHUCIOThl. COJNM a30THCTOM KHUCJIOTBI - HUTPUTHL. Tepmuueckoe
Pa3J10)KEHUE HUTPUTA AaMMOHHUS.

AsotrHas kucnora.  CrpoeHue MoJaeKynbl. DPU3HYECKHE CBOWCTBA.
XHUMMYECKHUE CBOMCTBA a30THOM KHUCIOTHI KaK CUJIbHOM KHUCIOTHI M OKUCJIUTEI,
pasyiokKeHue a30THOM KHUCIOThl. OCOOCHHOCTH B3aMMOJSHUCTBHUS a30THOM
KUCJIOTBl C METaUlaMM M HEMETaJUlaMH, CJIIOKHBIMHU BELIECTBaMH. BiusiHue
BOCCTAHOBUTEIHHON CIMOCOOHOCTH METAJIOB M KOHIIEHTPAIIMM KHUCIOTHI Ha
yOuHYy €€ BOCCTAHOBJIEHHS. XHUMHUUYECKUE OCHOBBI TMOJYYEHHS] a30THOMU
kucaoThl. CoJid a30THOM KHUCJIOTBI - HUTpaThl. TepMUUYECKOE pa3oKEeHHE
HuTparoB. KauecTBeHHas peakius Ha HUTpaT-uoH. [IpuMeHeHne a3ora u ero
coeqMHEHUN. A3OTHBIC ya0OpeHus. buonornyeckas pojb a3oTa U €ro
COCIMHEHU.

Docgop. Dochop, ero atoTponHbie GOpMbI, GUZNUESCKUE U XUMUUECKHE
cBoiicTBa. bruonorndeckas pois dhocdopa.



Haxoxzaenue B mpupose, crnocoObl monydeHus, (u3nuecKkue CBOICTBA.
duznyueckne U XuMu4eckne cBoiictra ¢pochopa: B3auMoJEHCTBUE C METaJNIaMU,
HEMETaJIaMu, IIeJI0YaMU U KUCIOTaMU-CUIbHBIMU OKUCIIUTEIISIMHU.

Oxkcun gocdopa(V), ero dpusznueckue cBoiicTBa. XUMHUYECKHE CBOMCTBA
okcuaa docdopa(V): B3auMOAEHCTBHE C BOJOW, OCHOBAHHMSIMH W OCHOBHBIMHU
OKCHIaMH, BOJOOTHUMAIOIIME CBOMCTBA.

docdopubie kuciotel (Metadochopnas, oprodochopnas, gudochopHas),
ux B3aumornpepaieHusi. CoiictBa opTtodocopHO KHCIOTHI Kak ciaboi
kucinotel.  Optodocdarsl, ruapooprodocdarsl,  aUrHAPoopTOPOChaTHI.
KauectBennas peakiusi Ha optodocdar-uon. Ilpumenenue Qocdopa u ero
coenuHenui. Ilpumenenne ¢Qochopa u ero coemuHenuit. DocdopHbie
yI0OpeHuUs.

JuemenTbl IVA rpynnsi

O6mas xapakrepuctrka [VA rpymnibl NepuoAndeCKON CUCTEMBI.

Yanepoo, ero annorponHsie popmbl, HAXOXKEeHUE B TIpUpoae. Puznueckue
cBoiicTBa anMaza U rpadura. XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIEPOJIOM: B3aMMOAECHCTBUE IPOCTOTO BEIMIECTBA C METAITIAMU U
HeMeTautaMu, okcusioM yrepoaa(lV), a30THOM U KOHIEHTPUPOBAHHON CEpPHOM
KHCJIOTaMU, BOCCTAHOBJICHHE METAJIJIOB U3 UX OKCHUJIOB.

Oxcuapl yraepona (+2) um +4), UX XHMHYECKHE CBOMCTBA M CIIOCOOBI
MOJTYy4YECHUA. YTOJIbHAS KUCJIOTA U €€ COJIU. YITIEPOI B OPTaHU3ME.

CBoiicTBa YroIbHOM KHUCIOTBI W €€ colieil. B3anmmonpespaiieHue
KapOoOHAaTOB MW  rujpokapOoHaroB. Pa3noxkeHue  ruapokapOOHATOB U
HEpPacTBOPUMBIX KapOoHartoB. KauecTBeHHass peaknusi Ha KapOOHAT-MOH.
['uaponu3 kapOuma KadabIUs U KapOWaa amrOMUHUS AKTUBHPOBAHHBIN yTOJIb,
aacopouus. @ymiepeHsl, rpadeH, ymiepoAaHble HaHOTPYOku. IIpumenenue
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOOM, U €0 COSTUHEHUM.

Kpemnuii. HaxoxaeHue B MpUpojie, CrocoObl MOJTyYeHus, Pu3nieckue u
XUMUYECKUE (B3aUMOJIEUCTBHE C OKHCIUTEISIMU - (TOPOM, KHCIOPOIIOM,
rajioreHamMu; B3aWMOJEWCTBUE C BOJHBIMH PAcTBOpAMHM IIEJIOUEH) CBOWCTBA.
dusznueckue W XUMHUUYECKue cBoMcTBa okcuaa kpemuusaA(IV), kpemnHueBoit
kucioThl. Cunukarel. CoeMHEHUs1 KpEMHUSI B IPUPOJE, UX MCIIOIb30BAHUE B
MEIULIUHE.

O01mas xapakTepucTHKAa MeTAJLJIOB

ITonoxxenne wMerauioB B Ilepuognueckonn cucreMe XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
OO6miass  xapakTepuCTUKa METAJIOB TJIaBHBIX UM TMOOOYHBIX MOATPYII
MEePUOIMUECKON CUCTEMbI, MX OKCUIOB U THAPOKCHUJIOB: KUCIOTHO-OCHOBHBIC U
OKHCIIUTEIHPHO-BOCCTAHOBUTEbHBIE CBOMcTBa. OOmue (u3nvecKkue CBOWCTBA
MmeTauioB. OO0muMe cnocoObl MOTYYEHUsT METauioB. MeTambl U CIUIaBbl B
MEIULINHE.



ONEeKTPOXUMUYECKUN Pl HanpsokeHUu MerauioB. OOmipe crocoObl
MOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPTHUS, MAPOMETAILTYPrus,
anekrpomeramuryprus. Ilonstue o koppo3uu meraiioB. CHocoObl 3alUTHI OT
KOPPO3HH.

CaoiicTBa Mmetas1oB 1A u I1A rpynn

OOmast  xapakrepuctuka MmeTtamwioB [A-rpymmel Ilepuogunueckoi
CUCTEMBI XUMHUUYECKUX IEMEHTOB. HaTpuil u kanuii: NpupoOaHbIE COCINHEHMUS,
MoJTy4YeHHe, (PU3ndecKre CBOWCTBA. XUMHUUYECKUE CBOMCTRA IIETOYHBIX
METAJUIOB: PEAKLIUH C BOAOPOAOM, KUCIOPOIOM, TAIIOTEHAMH, CEPOH, BOJIOH,
kuciioramu. [loaydeHne OKCUAOB U TUAPOKCUIOB HATpuUs U Kaiusl. Peakius
IIEPOKCU/IA HATPUS C YITIEKUCIIBIM ra3oM. PacripocTpaHeHHOCTh B IpUpoLeE,
MPUMEHEHUE U MEIUKO-OMOJIOrHYeCKOe 3HAUYCHHE.

OOmass xapakrepuctuka MetawioB IIA-rpynmel  Ilepuoauueckoi
CUCTEMBl XUMHUYECKMX OJJIEMEHTOB. MarHuii W KajabUui: IOJy4YEHHE,
(u3nueckue CBOICTBA. XHWMHUYECKHE CBOMCTBA OepwuiUIMs, MarHus M
HIEJI0YHO3EMENBHBIX METAIUIOB: PEAKLINUH C KUCIOPOAOM, BOAOPOAOM, a30TOM,
raJloreHamMH, CEpod, BOAOW, KHCIOTaMU. BoccTaHOBIIEHHE METAIOB U3 MX
OKCHJOB C IOMOIIBIO MarHusA U Kajaenud. CBolcTBa coeqnHeHUN MeTaioB ITA
rpynnel. HaxoxJIeHue B NpupoAe W NPHUMEHEHHE, 3HAYCHHE Ul KUBBIX
OopraHu3MoB. JKecTKOCTb BOZBI U CITIOCOOBI €€ YCTPaHEHUSI.

CBoiicTBa aJIIOMUHMSA

[Ipuponssle coenvHeHHs amoMHuHMs. CBOMCTBa MPOCTOrO BEIECTBA:
peakuuMyu ¢ KHUCJIOpPOIOM, TAJIOTE€HAaMH, CEpOM, YNIEPOAOM, IUIENoYaMu U
kucioramu. CBOWCTBA OKCHJa M THIPOKCHIA QIIOMUHHUS: OTHOIIEHHE K
KucioraM u menodam. OOpa3oBaHHe alIOMUHATOB TpPU CIUIABJICHUU U
TUAPOKCOKOMILIIEKCAa B BOAHOM cpene. CBOWCTBA aTlOMUHUS U €T0 COEAMHEHUH,
amM(pOTEepHOCTh OKCHJA U TUAPOKCUAA amoMHUHM. lIprMeHeHue amoMuHUS U
€ro CIUIaBOB B MEAULMHE.

CBoiicTBa KeJjie3a U HEKOTOPBIX d-3JIeMEHTOB

OOmasi xapakTepucThKa METAUIOB MOoOO0YHbIX mnoarpymmn (b-rpymnm)
[Teprnonnueckoi CUCTEMBI XUMUYECKUX DJIIEMEHTOB.

/Kenezo. Crpoenne aroma. XapaKTepHbIE HOHBI M CTEIEHH OKHUCIEHUS
xene3za. dusznueckue cpoicTBa. IIpupoansie coennHeHus »xene3a. CBoiicTBa
IIPOCTOTO BEMIECTBA: PEAKLIUU C KUCIOPOIOM, FraJIOTEHAMU, CEPOil, TapaMu BOJIBI;
OTHOUIEHUE KeJie3a K pa30aBIeHHBIM U KOHIICHTPUPOBAHHBIM pACTBOPAM KHUCIOT
(constHOM, cepHOM, a3oTHOM). PkaBnmeHuwe skenme3a. CBoOMCTBa OKCHUJIOB U
ruapokcuaos xene3a(ll), (III) B cpaBaenun. Okucienue coequuennit xene3a(ll)
KHCIIOPOZOM, THEPOKCHJIOM BOAOpPOAAa M Ap. OKUCIUTENSIMU. [HMapokcun
xenesa(ll), comu sxemeza(Il), ux BoccTaHOBUTENBbHBIE CBOMcTBa. OKcHa H
ruapokcu xeneza(lll), ux amdorepusie cBoiictBa. KauecTBeHHbIE peakuuy Ha
nonsl Fe** u Fe** (¢ rexcanmanodepparamu Kanvs, pOAaHuIOM Kajus ). 3HaYeHHEe
JKEJe3a IS AKUBBIX OPTaHU3MOB.



Xpom. CTpoeHHe aroMa, OCOOEHHOCTH €ro JJIEKTPOHHOIO CTPOEHUS.
XapakTepHble MOHBI, CTEIIEHU OKHCJIEHHUS XPOMa M COOTBETCTBYIOIIUE OKCHUIBI,
TUIPOKCHIBI U coiu. DU3MYECKMe M XHMUYECKHE CBOMCTBA XpOMa U €ro
coenunennit. Okcunbl u rugpokcunbl xpoma(ll), xpoma(lll) u xpoma(VI).
N3mMeHeHne KuCI0THO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COEMHEHU XpoMa B 3aBHCUMOCTU OT CTEMEHH OKHUCIEeHHS Xxpoma. Okcup u
ruapokcua xpoma(lll), ux amdorepHbie cBoMcTBa. XpoMarhl U AUXPOMATHI, UX
B3aMMOIIPEBPAIIECHUS B 3aBUCUMOCTH OT KHCJIOTHOCTH Cpeabl. XpOMarbl M
IUXPOMAThl, UX OKUCIHUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xpoma.

Mapeaney. CtpoeHue aroma, BaJEHTHBIE 3JIEKTPOHBI U XapaKTEpPHBIE
CTEIEHHN OKHUCIEeHUs. PU3NUECKHE CBOMCTBA MapraHila 1 XUMHYECKHE CBOMCTBA
Mapraiiia M ero coeauHeHui. Baxueimme coeauHenus wmapradmna(ll),
mapranua(IV), mapranuna(VI) u mapranua(VIID): okcuabl, TMAPOKCHUIBI, COJH.
H3MeHeHne KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
COCIMHEHUM MapraHiia ¢ U3MEHEHUEM CTENEHU OKHCIIEHUs Mapranma. OKcun
mapranna(lV), ero okuciauTenbHble CBONCTBAa B KUCIOW cpene. MaHraHatel u
MEpMaHTaHaThl, UX OKUCIUTEIbHBIE CBOMCTRBA.

Meows. CTpoeHHE aToMa, XapaKTEPUCTUKA BJIEMEHTAa C TOYKH 3PECHUS
CTPOEHHUS aroMa W TOJIOKEHUS B sy HANpsHKEHUH METAUIOB. XapaKTepHbIC
crenieHn  OkuciieHus. Dusznueckue MW XUMHAYECKME CBOMCTBA  MEIHU
(B3aumozeiicTBUe ¢ HeMeTaulaMu  (TaJOT€HaMH, KHCIOPOAOM, Cepoil),
KuciaoramMu) U e€ coeauHeHuil. [lomydyeHue W TpuMeHEHUE Meau U e
COeMHEHUN. bHoposb Meau U MpUMEHEHUE €€ COCITMHEHUN B MEIUIHE.

Hunk. Ctpoenue aroma, mnojiydyeHue, (U3HMYECKUE CBOICTBA,
XapaKTEPUCTHUKA DJIEMEHTAa Ha OCHOBE €ro MOJIOKEHUS B IEPUOAUYECKOU
cucreMe. BzammopnelcTBHE ULHMHKA C TajJOr€HaMH, CEPOM M KHUCJIOTaMH.
AMdoTepHbIE CBOIMCTBA OKCHAA M THAPOKCHAA ITUHKA, THUIPOKCOKOMIUICKCHI
LUHKA. BUOPOJIb IMHKA ¥ TPUMEHEHHE €r0 COCIUHEHUN B MEIULIMHE.

Oprannyeckasi Xumust

Teopernyeckue 0OCHOBBI OPraHUYEeCKOM XMMMHU.

[Ipenmer © 3HAUYEHWE OPraHUYECKOM XUMHH, IPEACTABICHUE O
MHOT000pa3uu OpraHuYeCKUX COCTUHECHUI.

DJIEKTPOHHOE CTPOCHHE aroMa YIJIEpoAa: OCHOBHOE W BO30OYXKIEHHOE
COCTOsIHMS. BajieHTHbIE BO3MOXXHOCTHM aToMa yriepoaa. XUMHUYECKash CBA3b B
OPTraHWYECKUX COCAMHECHHSIX. THWIbl THOPUIAM3AMM aTOMHBIX OpOuTaei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBaJICHTHOM CBs3U (OOMEHHBIN U TOHOPHO-
aKIeNTOPHBINA). THUMBI MEPEeKPHIBAHUS AaTOMHBIX OpOWUTaned, G- W TCBS3H.
OpnunHapHasi, IBOMHAs U TpoiHas CBsi3b. CIOCOOBI pa3phiBa CBA3EH B MOJICKYIIax
opraHuueckux BemiecTB. [loHsiTHe O cBOOOAHOM paauKaie, Hykieoduie u
anekTpodure.

Teopus cTpoeHuss opraHnueckux coeauHeHnii A.M. bymiepoBa u
COBPEMEHHBIC TPEACTABICHUS O CTPYKTypE€ MOJEKYJ. 3aBUCHMOCTh CBOWMCTB



BEILIECTB OT XUMUYECKOTO CTPOCHHUSI. 3HAUEHUE TEOPUU CTPOCHHSI OPraHUYECKHUX
coelMHEeHU. MoJeKyIsipHbIe U CTPYKTYpHBIE (popmyibl. CTpyKTypHBIE (POPMYITbI
pa3JIMYHBIX BUJIOB: pa3BEPHYTas, COKpallEHHasl, ckeneTHasd. M3omepus. Bumsl
U30MEPHUH: CTPYKTypHas, MPOCTPAHCTBEHHas. OJNEKTpOHHbIE A EKTh B
MOJIEKYJIaX ~OpraHMYEeCKUX COCIMHEHUW (MHIYKTUBHBIA UM  ME30MEpHBIN

3¢ deKThr).
[TpencraBnenue o KiaccUUKaMM OpraHudeckux BemiecTB. [loHsaTHE O
(GyHKIMOHATHHON rpymme. I'omonorwus. I'omonornueckue PAIBL.

Cucremarnyeckass HomeHkJarypa opranuueckux coeaunenuit (IUPAC) wu
TPUBHUAJILHBIC HA3BAHUS OTACBHBIX MPEICTABUTENCH.

OcobeHnHoctu U KJaccuduxanms OpraHNY€eCKHUX peaKuunid.
OKUCIUTETLHOBOCCTAHOBUTEIBHBIE PEAKIIMU B OPTaHUYECKOM XUMUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YUYEHHUSl BEIIECTB U HMX IPEBPAILCHUI:
O3HAKOMJIEHHE C oOpasllaMyd OPTraHMYEeCKHX BEIIECTB M MaTepHajaMud Ha HX
OCHOBE, OIIBITHI MO NPEBPALIEHUIO OPTraHUYECKUX BEIIECTB IPU HArpEBaHUU
(nnaBneHue, OOYyITIMBAaHHWE M TOPEHHE), KOHCTPYMPOBAHUE MOCIECH MOJICKYI
OpraHUYECKUX BEIIECTB.

YrieBonopoasl.

Ankansl. [oMonornueckuii psji ainkaHoB, oOmas ¢hopmyina, HOMEHKIATypa
U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN aJIKaHOB,
Sp’-Tubpuau3anus  aTOMHBIX OpOUTaneil ymiepoma, O-CB3b. DU3NUECKHE
CBOMCTBA AJIKAHOB. XUMHYECKHE CBOWCTBA QJIKAHOB: PEAKIUU 3aMEIICHUS,
U30MepHU3aluu, JerUAPUPOBAHHS, [IUKIIN3ALWN, TUPOJIN3a, KPEKUHTa, TOPEHUSL.
[IpencraBnenune o0 MexaHU3ME PEAKLIHN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npuposae. CriocoObl MOMydeHUs U MPUMEHEHUE aJTKaHOB.

[uknoankanel. OOmas QopMyna, HOMEHKIATypa W  H30MEpHS.
OcoOEHHOCTH CTPOCHUS W XHUMHUYECKHUX CBOWCTB MaybiX (IIMKIOMPOIIaH,
HUKI00yTaH) W OOBIYHBIX (IIUKJIONEHTAH, IUKJIOTeKCaH) HUKJIOAIKAHOB.
Crioco0bl oTy4eHus! ¥ MPUMEHEHHE ITUKI0ATKaHOB.

Aunkensl. ['omonornueckuii psj akeHoB, o01as GpopMysia, HOMEHKIATypa.
ONEKTPOHHOE W NPOCTPAHCTBEHHOE  CTPOCHHE  MOJIEKYJ  aJIKEHOB,
Sp’ru0puaM3alys aTOMHBIX OpOMTael yIepona, 6- u m-cBsa3u. CTpyKTypHas u
reomerpudeckas (muc-Tpanc-) uszomepus. DuU3MUECKHE CBONCTBA AaJKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIIUH MPUCOEAUHEHUS, 3aMEIICHUSI B (L-TI0JIOKEHHE
IIpY JBOWHOW CBA3M, NOJIMMEpU3aluu U okucienus. [Ipasuiio MapkoBHUKOBA.
KadecTBeHHbIe peaknuu Ha TBOWHYIO CBsI3b. CIIOCOOBI OTyUeHUS U IPUMEHEHNE
AJIKEHOB.

AJIKaTCHBI. Kiaccuduxkanus aJKaUCHOB (conpsiKEHHBIE,
U30JIMPOBAHHBIC, KyMmynuposautuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS W
XHMHYECKUX CBOWCTB CONPSDKEHHBIX JAWEHOB, 1,2- u 1,4-npucoenuHeHue.
[Tonmumepuzarust conpsok€HHBIX TUEeHOB. COCOOBI MOTy4YeHUs U MPUMEHEHUE
aJKaJ1ueHOB.



Anxunbl. [oMomoruaeckuit psii allkMHOB, 0011ast popmysa, HOMEHKIIaTypa
Y U30MEPHSL. DIIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY aJIKMHOB, SP-
ruOpuan3aims aTOMHBIX opOuTanei yriepona. dusnueckre cBOMCTBA aTKUHOB.
XHUMUYECKUE  CBOICTBA: PEAKIUMU  MPUCOCIAUHEHUS, [OUMEPHU3AIUU U
TpUMEpHU3alMU, OKHUCICHHS. KHCIOTHBIE CBOWMCTBA aAJKWMHOB, HMEOIINX
KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE peakliiy Ha TPOUHYIO CBA3b. CIIOCOOBI
MOJIYYEHUS U IPUMEHEHNE AJIKUHOB.

Apomarnyeckue yrnieBoaopoAsl (apeHbl). [oMONOru4eckuii psjl apeHoB,
oOmast popmysa, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIbl OeH3o0sa. Du3znyeckne CBOWCTBA apeHOB. XHUMHUYECKUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMELIECHUsI B OEH30JIbHOM KOJIbLIE
Y YIJIEBOJOPOAHOM PaJUKAJIe, PEAKIIUU PUCOEIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OpPUEHTHUPYIOIIEM JCHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIBbIIE Ha MpPUMEpPE AaJIKWIbHBIX PaJMKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOrPYIIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupona. [lonmumepusanus cruposna. CriocoObl MOTyYeHUS
Y IPUMEHEHUE apOMaTHYECKUX YIIIEBOIOPOAOB.

[Tpuponnsiii ra3. [lonytHbie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KaMeHHBIi1 yrosib u mpoayKThl ero nepepadoTku. CrocoOsl epepadoTku HedTu:
MEePEroHKa, KPEKUHT (TEPMUUYECKUN, KAaTATUTUYECKUIT), pU(OPMUHT, TUPOIIU3.
[IponyxTel nepepaboTku HEDTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YITIEBOJOPO/IOB.

DJEKTPOHHOE CTPOECHHUE TaJIOTEHIIPOU3BOJIHBIX YITIEBOAOPOIOB. Peakuuu
3aMEIICHHs] TajlloreéHa Ha THAPOKCOTPYIIY, HUTPOrpyIIy, LHAHOTPYIIY,
amuHorpymnmy. JlelicTBUE Ha TrajlOTeHNPOU3BOIHBIE BOJHOIO U CIIMPTOBOIO
pacTtBOpa mEnoun. BzauMoaencTBue AUrajioreHajakaHOB C MarHUEM M IIUHKOM.
[TonatTne 0  METAUIOOPraHWYECKUX  coenuHeHusix.  Mcmonb3oBaHue
raJIOTCEHIPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE M TPU CHHTE3E
OpraHUYeCKUX BEUIECTB.

Kuciaopoacoaep:kamue oprannyecKue coelMHEeHUsl.

[IpenenvHbie onHOaroMHble cnupThl. CTpoeHHE MOJEKyNl (Ha MpuMepe
MeTaHolia W JTaHona). [omonorumueckuit psan, obmas dopmyna, HU30Mepus,
HOMEHKJIarypa U kiaccudukanus. Du3ndeckre CBOWCTBA MPEeACTbHBIX
OJTHOATOMHBIX CHHUPTOB. BoOJOponHBIE CBSI3U MEXAY MOJEKyJaMU CIUPTOB.
XHUMUYECKUE CBOWCTBA: PEAKIUMU 3aMELICHUs], ACTHpaTalluh, OKHUCJIEHUS,
B3aMMOJICICTBUE C OpPraHUYECKMMH U  HEOPraHMYECKUMHU  KHUCJIOTaAMHU.
KauecTBeHHas peakuyst Ha OTHOATOMHBIE CIUPTHI. JlelCTBHE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MOMy4YeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3pupsl, HOMEeHKIIaTypa U u3omepusi. OCOOEHHOCTH (PU3HUECKUX
Y XUMHUYECKUX CBOMCTB.



MHoroaroMHbI€ CIUPTHI — JTUJICHTIINKOIL U TmnepuH. dOusndeckne u
XUMUYECKHUE CBOMCTBA: pEaKIMK 3aMEIlICHUS, B3AUMOACHCTBUE C OPraHNYEeCKUMU
U HEOPraHWYECCKMMU KHCIIOTaMH, Ka4eCTBEHHAs DPEaKIds Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHu3Me peakiui HyKJIeO(MUILHOTO 3aMEIIeHHUS.
HeiictBue Ha opraHu3Mm uyenoBeka. CrocoObl TONyYeHUS U MPUMEHEHHUE
MHOTOATOMHBIX CITHPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aUMHOE BIIUSHUE THUAPOKCOTPYIIBI U
6en3onbHOTO siApa. Ousnueckue cBoiictBa (enona. OCOOEHHOCTH XUMHUECKHUX
cBoicTB (penorna. KadecTBeHHble peakiuu Ha (eHon. TokcM4HOCTH (eHona.
CriocoObI mony4eHus u npuMeHnenue gperona. @eHonapopmanbaeruiHas cMoa.

KapOoHusibHbIE COEAMHEHUS — aibICTH]Ibl U KETOHBL. JIEKTPOHHOE
CTpOeHHE KapOOHWIBbHOW Tpynmbl. [OMOJOTHYECKHE psAabl aJbACTUAOB U
KETOHOB, oO0ImIasi ¢popMysa, U30MEpUsi U HOMEHKJIarypa. Pu3nyeckue CBOWCTBA
aJbJIETUIOB U KETOHOB. XMMHUUYECKUE CBOMCTBA ajIbJETHU/IOB U KETOHOB: PEaKINU
npucoennHeHua. OKUCICHHWE ajbJAETHAOB, KAueCTBEHHBIE pPEaKIUu Ha
anbaerupl. CriocoObl MOTYUYEHUs U TPUMEHEHUE albJIETUIOB U KETOHOB.

ORHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTBHL. (OCOOEHHOCTH
CTPOCHMSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M3omepuss U HOMEHKIJIATypa.
@du3nvyecKkue CBOICTBA OJHOOCHOBHBIX TMPEACIBbHBIX KAapOOHOBBIX KHCIIOT.
Bogoponubie cBsizu Mexay MOJEKyJlaMH KapOOHOBBIX KHCJIOT. XUMHUYECKUE
CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaKIusl dTepUPUKAIUU, PEAKIIUU C YIACTHEM
YIJIEBOAOPOIHOTO paaukana. OcoOEHHOCTH CBOWMCTB MYPaBbUHOW KHUCIIOTHI.
[lonsiTue O TPOM3BOJHBIE KAPOOHOBBIE KHUCJIOTHI — CIOXKHBIX Jdupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX U
apOMATUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
THIPOKCUKApOOHOBBIX KHUCTOT. [IpencraBurenu BBICHINX KapOOHOBBIX KHCIOT:
CTEapuHOBasi, MAJIbBMUTHHOBASI, OJIEMHOBAS, JIUHONEBAS, TUHONEHOB8As KUCIOTHI.
Crioco0bI oTy4eHus: ¥ MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. [omonornueckuii psia, odmas Gopmyna, U30MepUs U
HOMEHKJIaTypa. Ou3nyeckue u XMMHUYECKHUE CBOMCTBA: THUIPOJIM3 B KHUCIIOW U
HIEJIOYHOM cpesie. MexaHn3M peakiuu 3TepuduKanuu.

Kupsi. Crpoenue, pusnyeckre 1 XUMHUUECKUE CBOMCTBA KUPOB: TUAPOIIHA3
B KUCIIOW M 1enodHoil cpere. OCOOEHHOCTH CBOWCTB KUPOB, COACPKAIIUX
OCTaTKH HEMPEeTbHBIX KUPHBIX KUCTOT. JKUpBI B IpUpoOJIE.

Mpbiia Kak CONMM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.
OO6muras xapakrepuctuka yrineBonoB. Kimaccudukaius yrineBonoB (MOHO-, TH- H
nonucaxapunabl). Ilpoekmuonnsie Qopmymnsl  duiepa W MEPCHIEKTUBHBIC
dbopmynel Xeyopca. MoHocaxapubl: TIIOKO3a, (DPyKTO3a, TajakTo3a, pudosa,
ne3okcuproo3a. Gu3ndeckue CBOMCTBA M HaxXoXKACHUE B mpupoae. dorocuHTes.
XVMHUYECKUE CBOMCTBA TUIIOKO3BI: PEAKIMH C YYaCTHEM CIUPTOBBIX U
aNbJACTUIHON TPYII, CIIUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. I[Ipumenenue
[JIIOKO3bI, €€ 3HaueHuWe B IKU3ZHENEATEIbHOCTH oOpraHu3ma. Jlucaxapumisl:



caxapo3a, MaJIbT03a U JIAKTO3a. BoCcTaHaBNIMBAIOIIKME U HEBOCCTAHABIMBAIOLINE
nucaxapuasl. ['maponns aucaxapunos. HaxoxkaeHne B npupone U NMpUMEHEHUE.
[Tonmucaxapuabl: Kpaxmayi, IIMMKOTEH M Lesuono3a. CTpoeHHue MaKpOMOJIEKYI
KpaxMajla, DIMKOTe€Ha M LeJuTono3bl. du3nueckue CBOMCTBAa Kpaxmana H
LEJUTFOJIO3bl. XMMHMUYECKHE CBOMCTBA Kpaxmaja: THUIpOJih3, KadeCTBEHHas
peakuusa ¢ MoAOM. XUMHUYECKHME CBOWCTBA LEJUIKOJNIO3BI: THAPOJIN3, ITOIYYEHUE
a¢upoB 1nemntono3bl. [loHsATHEe 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,
anerarHpld  m€nk). OOmacTM NpUMEHEHHsT W OUoJorhYecKas 3HAYUMOCTH
Ha3BaHHBIX COCIMHEHUM.

A3oTconepikaniyue OpraHu4ecKue coeJMHeHHus.

AMUHBI — OpraHMYecKHe TMpOU3BOAHBIE amMmuaka. Kiaccuduxarms
aMUHOB: anudaTuyeckue U apoMaTHYeCKue; TEepBUYHbIC, BTOPUYHBIE U
TpetuuHble. CTpoeHue Mosekynl, oouas (Gopmyna, H30Mepus, HOMEHKIIaTypa U
¢usnyeckue cBOHCTBA. XHMHUYECKOE CBOWCTBAa anu(paTUUYECKUX AaMHUHOB:
OCHOBHBIE€ CBOWCTBA, AJKWJIMPOBAHHE, B3AUMOJCUCTBHE NEPBUYHBIX AMHUHOB C
a30TUCTON KUCIOTON. COJIM AJIKUJTAMMOHHS.

AHWIMH — TpPEICTaBUTENb AMHHOB apomMarudeckoro psana. CrpoeHue
aHwiIrHa. B3auMHoe BIMsIHUE TPYIIT aTOMOB B MOJIEKyJe aHuInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiMHA. KauecTBeHHbIe peakinnu Ha aHWIMH. CriocoObl
MOJIyYeHHUs] U NPUMEHEHHE anudaTuyecKux aMuHOB. llonyueHue aHunIMHa U3
HUTPOOEH301a.

AMMHOKHCIIOTHI. Homenknarypa 51 u3omepusl. OtnenpHbIE
NpeCTaBUTENN alb(ha-aMUHOKUCIIOT: TJIUIUH, aJlaHWH, CEPUH, TITyTaMHHOBAS
KHCJIOTA, LIMCTEHH, TU3UH, (DeHUIIaJJaHUH.

@dusnyeckrue  CBOMCTBA  aMHUHOKHUCIOT.  XHMMHUYECKHE  CBOMCTBA
AMUHOKUCIIOT Kak aM(QOTEpHbIX OPraHMYECKUX COCAUHEHWH, peaKius
MOJINKOHAEHCAIMU, 00pa30BaHUE NENTUIAHOW CBsI3U. buonormueckoe 3HaueHue
amuHOKHcnoT. [lentunabl, ux cTpoeHne H cBoiicTBa. CHHTE3 W THAPOIH3
MENTH/IOB.

benku xak nmpupoaHbie noauMmepsl. [lepBuuHas, BTOpu4Has U TpETUYHAs
CTpPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJKOB: THIPOJIU3, JEHATypauus,
KaueCTBEHHbIE peakluu Ha Oenku. benku, ux crpoenue u 6uonoruyeckas poib.

OKCHKHCITOTBI: MOJIOYHAsl,  BHHHaf, CaJIMLIMAJIOBA. Crpoenue,
Ounonoruveckas poib.

AzoTcozepkaliue TreTepoluKIndeckue coeauHeHus. OcoOeHHOCTH
CTPOCHUSI U XMMHUYECKHE CBOMCTBA OTACIBHBIX NPEACTABUTENICH: MUPUIAMHA,
nupposia, NUpUMUAUMHA W nypuHa. CTpoeHne U MEIUKO-OMOJIOTHYEeCKOe
3HAYEHUE MUPUMHUIANHOBBIX M IYPUHOBBIX OCHOBaHUM (I[MTO3MHA, ypauuia,
TUMHHA, aJICHUHA, TYaHHHA).

Hykneotuasl 1 NOJMHYKICOTUIBI, UX cTpoeHue. HyKiIeoTuaubIi cocras
PHK u JJHK. pa3znuuus B uX CTpOCHMM, NMPUHUHUI KOMIUIEMEHTAPHOCTH B



nocrpoennn aBorHou crmpanu  JIHK. Pons  HyKIEMHOBBIX KHCIOT B
KUZHENIEATETLHOCTH KIIETOK.

BbicokoMosieKy/IsIpHbIE COeIUHEHMS .

OCHOBHBIE TOHSTHUS XUMUHU BICOKOMOJICKYJISIPHBIX COSIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJTUMEPU3ALIUN, CPEIHSS MOJIEKYIIIpHas
Macca. OCHOBHBIE METONBl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIWHEHUA —
MOJIMMEPU3ALINS U TTOJTUKOHICHCAIIUS.

[TonmumepHbie Matepuaibl. Ilnactmaccsl (ITOJMATUIIEH, TOJUITPOIIHIIEH,
NOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TOJUMETUIMETAKpUIIAT, MOJIUKApOOHATHI,
nonudTUIeHTepedTanar). Yrunuzanus u nepepaboTka MiaacTHKa.

DOnacToMephl:  HaTypajdbHBIM  KayuyyK, CHHTETHMUECKHE  KaydyKH
(OyTamMeHOBBI|, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HarypajbHbI€ (XJIONOK, IIE€PCTh, IIENK), HCKYyCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH ).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHHUS (Teduion, KEBJIap,
AIIEKTPOIPOBOASAIINE MOTUMEPHI, OHOpa3IaraeéMble MOJIUMEPHI).

Pacuérnbie 3axa4u.

Pacuéthl: Macchl BelecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAaCCe MM O0BbEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMH BEIIECTB;
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO W3
BEILIECTB MMEET IpHUMecH; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTA
peaKkuuy, €ciaud OJHO M3 BEUIECTB JAHO B BHUJAE PAacTBOpPa C ONPEAEIEHHOU
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA; MAaCCOBOW JOJA M MOJSPHOU
KOHIIEHTPALIMK BEIIECTBA B PAacTBOPE; PACTBOPUMOCTH; JIOJIM BBIXOAA MPOIYKTa
PEaKIMK OT TEOPETUIECKHU BO3MOKHOTO; MacChl (00beMa, KOJTMYECTBA BEIIECTRA)
MPOAYKTa PpEaKIUHU, €CIM OJHO M3 MCXOAHBIX BEUIECTB AAHO B HU3OBITKE;
TerIoBoro 3¢dekra peaxiuy; 3Ha4eHHs] BOJOPOIHOTO TOKAa3aTessl PacTBOPOB
KHCJIOT U IIEJI0YEH ¢ U3BECTHOW CTENEHBIO TUCCOLMALNN; OOBEMHBIX OTHOIICHUN
ra3oB; pacyeTbl MaccOBOM J0JM (Macchl) XMMHUYECKOTO COECIUHEHHUS B CMECH;
onpeseneHne GopMyiabl XUMUYECKOTO COCAMHEHUS MO JIAHHBIM DIIEMEHTHOTO
aHaJIM3a WK pe3ysibTaTaM XMMHUYECKOrO B3aUMOJIECHCTBHS.

Haxoxnenne MonexkymsipHON (HOpMYIIbI OPraHUYECKOTO COCIMHEHHUS T10
MacCOBbIM JIOJIIM 3JIEMEHTOB, BXOJSUIMX B €ro COCTaB, HaXOXICHUE
MOJICKYJISIPHON (DOPMYJIBI  OpPTraHWYECKOTO COEIUWHEHUS MO Macce (00BEMY)
MPOIYKTOB CrOpaHusi, MO KOJIMYECTBY BelIeCTBa (Macce, 00bEMY) MPOTYKTOB
peaKkd W/UIM UCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOH (opMyIibl
OpPraHUYECKOTO BEUIECTBA Ha OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJTyYEHHUsI, ONPECICHUE JAO0JIU BBIXOAA MPOAYKTA PEaklUUd OT TEOPETUUECKU
BO3MOXHOT0. OnpeziesieHue cocTaBa CONM (KUCTas WU CPEAHsisl) MO Maccam
BELIECTB, BCTYHAIOUIUX B PEaKIIHtIo. Onpenenenue cocTaBa
JBYXTPEXKOMIIOHEHTHOM CMECHII0O MaccaM BEIECTB, OOpa3yoluXcs B XOJe
OJTHOM WJIM HECKOJIBKUX PEAKIIUU.



XuMHs ¥ KU3Hb.

Ponp xuMumM B 0O0€CHEUEHMM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA.
[loHaTE O HaydHBIX METOAAX MO3HAHMS W METOJAOJIOTMM  HAYyYHOTO
uccnenoBanus. Haydnbple NpUHIUITBI OPTraHU3alMU XMMHAYECKOTO ITPOU3BOCTBA.
[IpoMblliuIeHHBIE CHIOCOOBI TMOMYYEHUs BaXKHEHIIMX BEIIECTB (HAa MpHUMEpE
MPOU3BOJICTBA aMMHaKa, CEpPHOW KHUCJIOTHI, MeTaHona). [IpomblluieHHbIE
crocoObl TOJMYYEHHUs] METANIOB M CIUIAaBOB. XHMMHUYECKOE 3arps3HeHUe
OKpYy>Karomiel cpeapl W ero mnocieAcTBUs. Ponb xumMuu B o0OecredeHUu
SHEPIreTUYECKOI 0E30MMaCHOCTH.

XuMusi W 310pOBbe 4YenoBeKka. JlekapcTtBeHHble cpenctBa. [IpaBuia
WCIIONB30BAHUS JIEKAPCTBEHHBIX IpernaparoB. Poib XuMuM B pa3BUTUH
MEIULIAHBI.

XWMMSI IUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Poib XuMuu B
o0ecredyeHnn NHUILEeBoi 0e30MacHOCTH.

Kocmernueckne u napgromepneie cpenctba. beitoBas xumus. IIpaBuna
0€301acHOr0 HMCMOJIb30BaHMs IPENaparoB OBITOBOM XMMHMHM B IOBCEIHEBHOU
KU3HU.

XWMHS B CTPOUTEIIBCTBE: BAKHENUIINE CTPOUTENBHBIE MaTepUabl (LIEMEHT,
OeTOH).

XUMHUS B CENbCKOM X03siicTBE. OpraHn4eckue 1 MUHEPAJIbHBIE YI0OPEHMUSL.

CoBpeMeHHBIE KOHCTPYKIITMOHHBIE MaTEPHUAIIBI, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuainsl 1 21eKTpoHUKU. HanoTexHonoruu.

PA3JIEJI 11
TPEBOBAHUSA K YPOBHIO IIOAI'OTOBKU ABUTYPUEHTOB
N OIIEHUBAEMBIE KOMIIETEHIINMN.

Ha sx3aMene moctynaromumii J0JKEH MOKa3arh:

. NOHUMAHUE CMbICIA BAXXHEUIINX MOHATHH: BEIISCTBO, XUMHUUCCKUI
AJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACCHI,
WOH, W30TOIbl, XUMHUYECKAsl CBS3b, SIECKTPOOTPULATEIBHOCTh, BaJICHTHOCTb,
CTEIICHh OKHCIICHHs, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA OOBEM, BEIIECTBa
MOJIEKYJISIPHOTO W HEMOJICKYJSPHOTO CTPOCHUS, PACTBOPBI, JJICKTPOIUTHI H
HEJJICKTPOJIUTBI, JICKTPOJUTHYECKAS TUCCOLMAINS, THUIPOIU3, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKHMCJIEHHE W BOCCTAHOBJICHHE, DJIEKTPOJIU3, CKOPOCTh
XUMHUYECKOM PEaKIMi, XUMHUECKOE pPaBHOBECHE, TEIUIOBOM 3P (DEKT peakIvu,
VIJICPONHBIN CKeneT, (YHKIMOHANbHAS TPYIIa, HW30MEpUs U TOMOJIOTHUSA,
CTPYKTypHasi U TPOCTPAHCTBEHHAs] HM30MEPHs, OCHOBHBIC THUIIBI PEAKIUK B
HEOPTaHWYECKOW W OPraHuYeCKOM XHMHUH. BBISABISATH B3aMMOCBS3HM ITOHSTHIA.
Hcnonp30Barh Ba)KHEHIIINE XUMHYCCKUE TTOHATUS JUIST OOBICHEHHS OTIEIBHBIX
($akToOB U SBICHUM.

. VYMeHUe NPUMEHSAMb OCHOBHBIC MOJIOKEHUS XHUMHUYECKUX TEOPH
(cTpoeHMs aToMa, XUMHUYECKOU CBSI3U, JIEKTPOJIMTHYECKON JUCCOLMAIIUN, KUCIIOT



U OCHOBAHUM, CTPOCHHSI OPraHMYECKUX COCIMHEHUN, XUMHUUYECKOU KUHETHKH)
JUISl aHAJIM3a CTPOECHUS U CBOMCTB BelllecTB. [loHMMaTh rpaHuLibl TPUMEHUMOCTH
M3Y4YEHHBIX XMMHUYeCKHX Teopuil. I[loHnmars cmbicn Ilepuogmueckoro 3akoHa
JI.1. MenneneeBa M UCIHONB30BaTh €ro JJisi KA4eCTBEHHOIO aHAIW3a W
000CHOBaHHsI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHSI aTOMOB, CBOICTB
XMMHUYECKUX AJIEMEHTOB U UX COCAUHECHUMU.

. yMeHue Kiaccuguyuposams HEOPTaHUYECKHE U OpraHUYEeCKHe
BEII[ECTBA M0 BCEM M3BECTHHIM KJIaCCU(UKAIIMOHHBIM MMPU3HAKAM, IOHUMATh, YTO
PAKTUYECKOE MPUMEHEHHE BEIIECTB OOYCIOBIEHO MX COCTaBOM, CTPOCHHEM U
cBoiicTBamMu. MIMeTh mpeAcTaBieHUE O POIM M 3HAYCHUM JAHHOTO BEIIECTBA B
paKTUKe, 0COOEHHO B MeIUIIMHCKON. OOBSICHATH 0011IMe CTIOCOOBI U MPUHIIUIIBI
NOJTy4eHHs] HanboJiee BaXKHBIX BEIIECTB. YMETh Ha3bIBaTh M3YUYCHHBIC BEIIECTBA
10 TPUBUAIIBHOMN WJIM MEKIYHAPOJHOW HOMEHKIIATYPE.

. yMeHue onpeoeisimsb BaJICHTHOCTh, CTETICHb OKMCIICHHUS] XUMUYECKUX
AJIEMEHTOB, 3apsibl MOHOB;, BHJI XMMHUYECKHX CBA3CH B COCIUHEHUSX W THII
KPUCTAJUIMYECKON PELIETKU; MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI; XapakTep
Cpeapl BOJAHBIX pPACTBOPOB BEIIECTB;, OKHUCIUTEIb W BOCCTAHOBUTEID;
IIPUHAUICKHOCTh BEIIECTB K PAa3JMYHBIM KJIACCAM HEOPraHUYECKUX U
OpraHUYEeCKUX COCAMHEHUH; KIACCU(PUIUPOBATh TOMOJOTH U H30MEPHI;
XUMUYECKHE PEaKIMd B HEOPTraHMYECKOM M OpraHWYeCKOM XUMUM (10 BCEM
U3BECTHBIM KJIaCCU(UKAIIMOHHBIM MPU3HAKAM);

. YMeHUe xapakmepusoeamy: S, p 1 d-3IIeMEHTHI IO UX MOJO0KEHHUIO B
nepuonuueckor cucreme .M. MeHnneneeBa, oOmme XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB - METAJIOB U HEMETAJUIOB; OOIME XUMHUYECKHUE CBOICTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUM, CBOMCTBA OTIEJIBbHBIX
MPEICTABUTENEN 3TUX KJIACCOB; CTPOCHUE M XMMHUYECKUE CBOMCTBA M3YUYCHHBIX
OPTaHUYECKUX COCTMHEHUM.

. CHOCOOHOCMb  00BACHAMb: 3aBUCUMOCTh CBOWCTB XUMHYECKHX
AJIEMEHTOB M UX COCIMHEHHM OT MOJIOXKEHUS JIEMEHTA B IEPUOJUYECKON CUCTEME
JI.. MeHnneneeBa, NpUpOAYy XHWMHYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM,
METaJUIMYECKOM, BOJOPOJIHOM); 3aBUCUMOCTh CBONCTB HEOPraHUYECKUX U
OPTraHUYECKUX BEUIECTB OT UX COCTABA U CTPOEHUSI; CYIIIHOCTh N3YUYEHHBIX BUJOB
XUMUUYECKUX PEAKIUNA: INMEKTPOJIUTUUECCKON IJUCCOIMALUM, MOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX (M COCTABJIATh MX YpaBHEHHS); BIMSHUE
pasnuYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakIiMi M Ha CMEIICHUE
XMMHUYECKOTO PAaBHOBECHS.

. CHOCOOHOCMb NPOBOOUMDb BHIYUCIICHUS TI0 XUMUYECKUM (opMyliaM
Y YPaBHEHUSIM.

Ilpu pewenuu 3a0au 3K3AMEHAYUOHHO2O BAPUAHMA NOCMYNAIOUWUL
00JDICeH  NOKA3amyv  CNOCOOHOCMb  GLINOIHAMYL — clledyrowue pacuyemsl No
XUMUYECKUM DOPMYNAM U YPABHEHUAM PEaKyuiL:



BriuncineHne wmaccbl PacTBOPEHHOTO BEIIECTBA, COJEPIKALIETOCS B
OITPEJICIIEHHOW Macce pacTBOPA C U3BECTHOM MACCOBOM JOJIEH.

PacueTbl 00bEMHBIX OTHOIIEHUM ra30B MPU XUMUYECKUX PEAKIUAX.

PacueTrbl Macchl BeliecTBa WM 00beMa ra30B MO0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacCe WM 00bEMY OJHOTO U3 YUACTBYIOIMX B PEAKIIUU BEILIECTB.

Pacuetsl TemoBoro a3¢ghexra peakiuu.

PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEAKLMHU,
€CJIM OJTHO W3 BEIIECTB JaHO B M30BITKE (MMEET IMPUMECH).

PacueTs Macchl (00beMa, KOJTMYECTBA BEIICCTBA) MPOMIYKTA PEAKIIHH, €CITH
OJIHO M3 BEIIECTB JaHO B BHJE pAcTBOpa C OMPEACICHHOW MacCOBOM J10JeH
PacCTBOPEHHOIO BENIECTBA.

Pacuetbl MaccoBoii MM 0OBEMHOM JIONHM BBIXOJAa MPOAYKTA PEAKIMH OT
TEOPETHUYECKU BO3MOKHOTO.

Pacuetsl mMaccoBoit moimu (Macchl) XMMHUYECKOTO COCAMHEHHS B CMECH.
Onpenenenue GopMysbl XMMUYECKOTO COCAMHEHUS MO JAaHHBIM AJIEMEHTHOTO
aHaJIM3a WIK pe3yJbTaTaM XMMUYE€CKOTO B3aUMO/ICHCTBUSI.

INPOBEPAEMBIE HA BHYTPEHHEM UCIIBITAHUU 11O OCHOBAM
XUMHNHA KUBBIX CUCTEM TPEBOBAHUSA
Brnaaenue cuctemMoi XMMUYECKUX 3HAHUM, KOTOPAsi BKJIIOYAET:

OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUN AIIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAss 000J0YKa aroma, S-, p-, d-dIEKTPOHHBIE OpPOUTAIIM ATOMOB,
OCHOBHO€ M BO30YXIIEHHOE COCTOSIHHE aToMa, MOH, MOJIEKYJa, BAJICHTHOCTbD,
ANEKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCIICHHS], XUMUYECKast CBS3b (G- U TCBS3b,
KpaTHbI€ CBSI3M), TUOpUAM3ALMS AaTOMHBIX OpOUTalield, KpHUCTALIMYECKas
peméTKa, MoJib, MOJIIpHAsl Macca, MOJISIPHBIA 00BEM, MOJISIpHASL KOHIIEHTpAIHs,
pacTBOpbl  (MCTUHHBIE, JWCHEPCHBIE  CUCTEMBbl), KPUCTAJLIOTHAPATHI,
YIIEPOMHBIN  CKeneT, (yHKIMOHalNbHA TpYyIa, pajukai, HW30MEpHI,
CTpyKTypHasi ¢opmyna, u3zomepus (CTpyKTypHasi, TeoMeTpuueckas (Iuc-,
TPaHCU30MEPHSI ), TOMOJIOTHUYECKUH PsiJI, TOMOJIOTH, YTIIEBOIOPOIbI, KUCIOPO/I- U
a30TCOJIEPIKAIE COSAMHEHMS, OMOJIOTUYECKHN aKTUBHBIE BEleCTBa (YIIIEBOIbI,
KUPBI, OCTKN), MOHOMED, MTOJTUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIC
COCIUHEHUS,  KPEKUHT, pUGOPMHUHI, THUIBI  XUMHYECKUX  pPEAKIUH
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, JK30- W JHIOTCPMHUUYECKUE, PEaKIuu
MOHHOTO OOMEHa, TOMO- M TeTepOoreHHble, OOpaTUMble U HEOOpaTUMBIE),
pacTBOp, DIEKTPOIUTHI, HEIIEKTPOJIHUTHI, JIEKTPOJIUTUUYECKAsT AUCCOIUALINS,
CTENEeHb AMCCOLMALIMM, OKUCIUTEIb, BOCCTAHOBUTEND, JJIEKTPOIU3, CKOPOCTh
XUMUYECKOW pPEakii, XMMHUYECKOE PaBHOBECUE) TEOPUU U 3aKOHBI (T€OpUs
XUMUUYECKOTO CTPOCHMSI opraHuueckux BemiectB A.M. BytiepoBa, Teopus
AIEKTPOIUTUYECKON auccounanuu, [lepuonnueckun 3akon .M. MeHnneneena,
3aKOH COXPAHEHHSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH,
MHPOBO33pEHUYECKUE 3HAHUS, JIeXKAIUe B OCHOBE MOHUMAaHUS MPUYUHHOCTH U



CUCTEMHOCTU XUMHUYECKHUX SBJICHHUI, COBpEMEHHBIE MPECTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, MOJICKYJISIPHOM U HaJIMOJICKYJIIPHOM YPOBHSIX
pEICTaBICHUSA 0 MeXaHU3Max XUMHYECKHX peaxiui,
TEPMOJMHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTSIX MX IMPOTEKaHUS, O
XUMHUYECKOM PaBHOBECHH, TUCTIEPCHBIX CUCTEeMaX (PaKTOJIOTHUYECKUE CBEIACHHUS
O CBOMCTBAx, COCTaBe, MOIyuYeHHH M OE30MIaCHOM HCIOIb30BAHUHU BAKHEUIIIHX
HEOPTaHMYECKHX U OPraHMYECKUX BEIIECTB B OBITY U MPaKTHUECKOM
JCSTEIbHOCTH  YeJOBeKa OOIIMe Hay4HbIe TMPUHIUIBI  XUMHYECKOTO
pOU3BOACTBA (HAa IpUMeEpe
MPOM3BOJICTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHONIa, NepepaboTKku HedTH)

ChopMHUPOBAHHOCTh YMEHUH BBISBIIATS:

XapaKTepHbIE MPU3HAKHA U B3aUMOCBSI3b N3yUYECHHBIX TIOHATUH, IPUMEHSTh
COOTBETCTBYIOLIIME TOHSATHS TPH  ONUCAHUM CTPOCHUS M  CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBpAIICHUN B3aUMOCBS3b
XUMHUYECKHUX 3HAHUH C MMOHATHIMH U IPEICTABICHUSAMHU APYTUX MIPEIMETOB IS
0ojiee OCO3HAHHOTO MOHUMAHUS M OOBSCHEHUS CYIIHOCTH MAaTepHaIbHOTO
€IMHCTBA MUPA

CdopMupoBaHHOCTh YMEHUS UCIIOIb30BATh:

HAaUMEHOBaHUS XHMHUYECKUX COCIMHEHUM MEXKIYHApPOIHOIO COK3a
TEOPETUYECKON W TMPUKIAAHOM XMMUU U TPHUBUAIbHBIC HA3BAHUS BEIIECTB,
OTHOCSIIIUXCSI K M3YYEHHBIM KJaccaM OpPTraHUYEeCKHMX W HEOPTraHMYeCKUX
COCIMHEHUM  XMMHUYECKYI0 CHUMBOJIUKY JUIsi  COCTaBieHHs  (opmyl
HEOPraHMYECKUX BEIIECTB, MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpalm€HHBIX W CKEJEeTHBIX)  (OopMyn  OpraHMYECKHX  BEIIECTB
CdopMUpOBaHHOCTh YMEHHUS KJIaCCH(PUIIMPOBATh: HEOPTAHUUYECKUE BEIIECTBA,
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS U
KpUTEPUH Il KJIACCH(PUKALUU  U3yYaeMbIX  XHMHUYECKHMX  OOBEKTOB

OpraHUYECKHE BEIIECTBA, CAMOCTOATENILHO BHIOUPATh OCHOBAHUS U
KPUTEPUH I  KJIACCU(PUKAIUKA H3YYAEMBIX XUMHUYECKHX OOBEKTOB IO
Pa3IUYHBIM MpU3HAKAM (YUCITY M COCTaBY PEearupyrollnx BelleCTB, TETIOBOMY
addekTy peakirv, U3BMEHEHUIO CTETICHEN OKUCIICHUSI JIEMEHTOB, 00paTUMOCTH
peaKuu, y4acTHIO KaTajan3aropa)

ChopmMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh HIIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>KIEHHOM COCTOSSHUM) U HOHOB XUMHMUYECKHUX
anemeHToB 1 — 4 niepuonoB Ilepuonnueckoit cuctemsl .M. MenzaeneeBa u ux
BAJICHTHBIC BO3MOXHOCTH, WCIIOJIB3Ysl TIOHATUS S-, P-, d-DJIEKTPOHHBIC
opOuTaIN, SHEPTETUUECKUE YPOBHU

CpopMHUPOBAHHOCTh YMEHHUSI OOBSCHSATH 3aKOHOMEPHOCTH H3MEHECHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU COSAMHEHHH 10 IepruoaM
U Tpymmam



ChopmMupoBaHHOCTh YMEHHUS COCTaBISATh ypPAaBHEHUS XUMHYECKUX
peakuuMid W pacKpbhIBaTh KX CYUIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pPEaKLMM TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajiaHca 3TUX PeaKIUil ypaBHEHHUS pPeaklUid pa3IMuHbIX THUIIOB;
MOJIHBIE M COKpAUIEHHBIC YPaBHEHHS PEAKIMi HMOHHOTO OOMEHA, YYUThIBas
YCJHOBUS, MPU KOTOPBIX 3TH PEAKIUU HIAYT A0 KOHIA PEaKUMil THMAPOIN3a,
peakiuii KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMITIIEKCOB IIMHKA U aimoMuHus) CHopMUpoOBaHHOCTD

YMEHUSI NOATBEPKIATh:

Ha KOHKPETHBIX MPUMEpPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON
CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHUN OT KPAaTHOCTH M THUIIA KOBAJICHTHOM
CBsI3H (G- U T-CBSA3M ), B3AMMHOTO BJIMSTHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaX,
a TaKXke OT OCOOCHHOCTEW peanu3aluy Pa3IMYHbIX MEXAHU3MOB MPOTEKAHUS
peaKkuuii XxapakTepHbIE XUMUYECKUE CBOKCTBA BEMIECTB COOTBETCTBYOLIUMHU
AKCTIEPUMEHTAMHU U 3aMUCSIMU YPABHEHUM XUMHYECKUX PEaKIUi
ChopMHUpOBAaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U BaXKHEHIITNE CBOMCTBA
BEIIIECTB, MPUHAJJICKAIINX K ONPEIeIEHHBIM KJlacCaM U IPpyIaM COSAMHEHUN
(IpocThle BemecTBa, OKCHIbI, TUAPOKCHIBI, COJIH; YITIEBOIOPOAbI, IPOCTHIE
3(uUpBI, CIUPTHI, (HEHOJIBI, AJIbJICTUbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI,
CJIOKHBIE A(DUPBI, KUPBI, YIIICBOIbI, aMUHBI, AMUHOKHCIIOTHI, OCITKH )

ChopMupoBaHHOCTh yMEHHUSI TPOBOAUTH PACUYETHl 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHEHHUSIM XUMHUUYECKUX PEAKIUA C UCIOJIH30BAHUEM
(pU3HUECKUX BEIUYUH:

Macchl (00bEMa, KOMMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CJIH OTHO U3
UCXO/IHBIX BEIIECTB JaHO B BUIE PacTBOpa C ONpPEAEIEHHON MacCOBOW I0€i
PacTBOPEHHOIO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH ) MACCOBOM WU
00BEMHON M0, BBIXOJA MPOAYKTa peakluu TerwioBoro 3¢ddexra peakuuii
00BEMHBIX OTHOIIIEHUH T'a30B

M0 HAXOXKJICHUIO0 XUMUUECKOU JOpMYJIbI BEleCTBA

Brnanenue cucremMoll 3HaHMM O METOAAX HAYYHOTO IO3HAHWS SBJICHUM
MIPUPOJIbI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHUE MPUMEHATHh ATU
3HaHUS TIPU JUISI OOBSICHEHUS XWMHUYECKUX SBJICHUH, WUMEIOIUX MECTO B
IpUPOJE, IPAKTUUECKON AEATEIIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU

ChopmMupoBaHHOCTh yMEHHUS TPUMEHSTH (MCIIONB30BaTh) 3HAHUS O
COCTaBE€ M CBOMCTBax BEILECTB JUIsl SKCIIEPUMEHTAIbHON MPOBEPKU TUIOTE3
OTHOCUTEIBHO 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKUX pEaKkluil u
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILECTBICHUS; CHCTEMHBIC XUMHUYECKHE
3HAHUS IS OOBSICHEHHS W TPOTHO3UPOBAHMS  SIBJICHHUM, HMMEIONIUX
€CTECTBEHHOHAYUHYIO MPUPOY; ISl TPUHITHUS TPAMOTHBIX PEIISHUN MpoodiieM
B CUTyallUsX, CBSI3aHHbBIX C XUMUEH



ChopmMupoBaHHOCTh YMEHHsSI TUIAHUPOBATh W TPOBOIUTH MBICICHHBIN
XUMHUYECKUM IKCIEPUMEHT (TTOJTy4YeHHUE U U3yUYEHUE CBOMCTB HEOPTaHUYECKUX U
OPraHUYECKUX BEMIECTB, KAUECTBEHHBIC PEAKIMHU YIJIEBOJOPOJIOB PAIAYHBIX
KJIACCOB U  KHUCIIOPOACOIAEPIKAILIMX OPraHUYECKUX BEIIECTB, pEILICHUE
DKCHEPUMEHTAJIBHBIX  3aJa4 110  PACHO3HABAaHWID HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB)

ChopMupoBaHHOCTh ~ KPUTHYECKH  aHAIM3HPOBATh  XUMHUYECKYIO

nHopmario, mepepadbarbiBaTh €€ HW UCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW yueOHOH 3a/1aueii.

PA3JIEJI 111
PEKOMEHIAYEMAS JIMTEPATYPA

1. 100 6amnoB no xumuu. Teopus u NpakTHKa, 3a4a4u U ynpaxkenud. [lox pen.
npodeccopa PAH, n.x.H. Herpebemnkoro B.B., Mocksa, JlaGoparopus
3HaHuii, 2021.

2. Hoponwkun B.H., bepexnas A.I., CaxneB T.B. Xummusa EI'D. bonbioit
cripaBouHuMK. Jlernon, 2023r.

3. EI'D-2026. Xumusa. TUNOBBIE SK3aMEHAIIMOHHBbIE BapuaHThlL. [loj
penaknueit Jlooporuna J1.1O.

4. Epemun B.B., Ky3pmenko H.E., Tepenun B.U. u np./Ilon pex. Jlynuna B.B.,
Xumus (yrmyoneHnssiil yposens). 10 kinacc. OO0 JJPODA

5. Epemun B.B., Ky3smenko H.E., Tepenun B.W. u ap./Ilox pexn. Jlynuna
B.B., Xumus (yrinyonennsiid ypoBens). 11 kimace. OO0 JIPODA

6. Kysbmenko H.E., Epemun B.B., IlonkoB B.A.Hauama xumuu. J[lns
MOCTynarwmux B By3sl. — M.: Jlaboparopust 3Hanuii, 2023.

7. Kapnos C.C., Ipo3nos A.A., lomkenko B.Jl., Kapriosa E.B. u n1p.C6opHuk
TUTIOBBIX 3aJla4y C PEIICHUSAMH U yKazaHusMu. HauanbHbIA ypoBEeHB/ MOJ
pen. Kapnosa C.C. — M.: JIaGoparopust 3Hanui, 2025.

8. 100 6amnoB o xumuu. [lonHbii Kype 11t noctynaromnux B BY3s1. [log pen.
npodeccopa PAH, nm.x.H. Herpebeukoro B.B., Mocksa, JlaGoparopus
3Hanuii, 2021.

CTPYKTYPA 3AJIAHUI U KPUTEPUU OLIEHUBAHUS

BerynuTenbHble UCHBITaHUS B OYHOM (popMme ISt OTAENbHBIX KaTeropuii
rpaxaad npu npueme B [IMOU — ¢pununan ®I'BOY BO Bonr'MY Munsapasa
Poccun mnpoBomutcst B (GopMe KOMIIBIOTEpHOTO TecTupoBaHus. Kaxaomy
aOUTYpUEHTY Tpejjaraercsi OTBETUTh Ha TECTOBbIE BOMPOCHL. B cBoem oTBeTe
aOUTYypUEHT JODKEH BBIOpaTh HYXHBIM OTBET. OJK3aMEHAI[MOHHBIA OuWieT
BCTYIIUTEIILHOTO UCIBITAHUS 110 XUMHHM COCTOUT U3 TPEX PA3JEiIOB U BKIIOYAET
35 3amanmii. s oTBeTa Ha BONPOCHI aOUTypueHTY oTBomauTcs 1,5 vaca (90
MuHyT). Bpems Hawyama paboThl HaJa BONPOCAMHM HCUUCISIETCS C MOMEHTA



noJlyueHus: Tecta. Pe3ynbraTsl caun sk3ameHa oreHuBarorcs mo 100-6amibHoi
IKaJe.

Paznen I Bkmtouaer B ceOst 20 TecTtoBbIX 3amaHuil. B kaxaom 3agaHuu
COJIEP>KUTCSI J1Ba U Oosiee BapUaHTOB IMpaBWIIBHBIX OTBeTOB. Ecnu B 3amaHun
pasnena | yka3zaHbI BCce MpaBWIIbHBIE OTBETHI, 3aJaHUE OIICHUBAETCs B 2 Oasa.
Ecnu yka3zaH olvH HEBEPHBIN OTBET, UM OAUH OTBET OTCYTCTBYET, & OCTAJIbHbBIC
yKa3aHbl IPaBUIIBHO, 3a/1aHie OolleHnBaeTcs B 1 Oamil. Eciu oTBET HEBEpHBI,
WJIU JIOMYIIICHBI ABE M 00Jiee OMMMOKHU WIIH OTBET OTCYTCTBYeT — () OauioB.

MakcumanbHbIi 0ali1, KOTOPBIM MOXKHO HaOpaTh, BHIMIOJHUB MPABUIBHO
Bce 3a1anus paszena I cocrasisier 40 6amios.

Paznen II coctout u3 10 3amanuii. B kaxaom 3alaHUU MOXKET COJIEPKATHCS
OJIMH WJIY JIBa U 00Jiee BApUAHTOB MPABUIbHBIX OTBETOB.

Ecnu B 3amanun pasnena Il ykazaHbl Bce NpaBHIIBHBIE OTBETHI, 3aJaHUE
olieHuBaeTcss B 3 Oaya. Eciu yka3aH oguH HEBEPHBIA OTBET, WJIK OJUH OTBET
OTCYTCTBYET, & OCTAJIbHbIE OTBETHI YKa3aHbI IPABUIIBHO, 3aJaHUE OIICHUBAETCS B
1 6amn. Ecnu oTBET HEBEPHBIM, WM TOMYIIEHBI ABE U O0Jee OMMOKU WA OTBET
orcyTcTByeT — 0 6aioB.

MakcuManbHbI 0aJl1, KOTOPBIM MOXXKHO HaOparh, BBIMIOJHUB MPABUIIBLHO
Bce 3aaanus paszena Il cocrapnser 30 6amnos.

Pazgen III cocrour w3 5 3amanmi (IByX LEMOYEeK XHUMHUYECKHUX
MPEBPALICHUM, 3a/IaHUSI HA 3HAHUE CBOWMCTB OPraHWYECKUX COCIMHEHHUN U JBYX
3a/1a4).

Ecnu B 3amanum paznena Il ykazanbl Bce nMpaBUIIBHBIE OTBETHI, 331aHUE
orieHuBaeTcs B 6 6amnoB. Ecnu ykazan ovH HEBEPHBIA OTBET, HJIU OJUH OTBET
OTCYTCTBYET, a OCTaJIbHbIC YKa3aHbl IPABUIIHHO, 3a/IaHUE OIIEHUBAaEeTCs B 3 Oaa.
Ecnu oTBeT HeBepHBIN, WM JOMYIIEHBI JBE W Oojee OMMOKA WU OTBET
otrcyTcTBYyeT — () OasoB.

MakcumanbHbIi 6ai1, KOTOPBIM MOXHO HaOpaTh, BHITIOJHUB MPABUIBLHO
Bce 3ananus pasnena Il cocrasnser 30 6annos.

MakcumanbHO BO3MOXKHBIM Oalijl, KOTOPBIH MOXHO HAOpaTh, BHITIOJIHUB
npaBuiIbHO Bee 3ananus paszaenos I, 1T u Il cocraBnser 100 Gamnos.

Abutypuent, HaOpasmmii 40 u Oonee OamnoB mo crenuaasHOCTIM BO
Cromarosorus, JleaeObnoe neno, MenuiuHckas omoxumus U 36 u 6oliee 0aLIOB
no crnenuaibHocTd BO ®dapmariusi cuuTaeTcs BBIICPIKABIINM BCTYIUTEIbHbBIC
WCIIBITAHUS TI0 XMMUU U MOXKET TIPOJOHKATh y4acTHE B KOHKYPCHOM OTOOpeE.

Abutypuent, HaOpaBmuii 39 u MeHee OaJIOB Mo crneruaibHocTsIM BO
Cromaronorus, Jleueonoe neino, Meaunuuckass OMOXuMud U 35 1 MeHee 0aJIjIoB
no cnemuanbHocth BO  ®apmanus, cuuTaercs HE BBIAEPKABIIUM
BCTYIIUTENIbHBIC WCTBITAHUSI 10 XMMHUU U HE MOXET MPOAOKAaTh ydacTHE B
KOHKYpPCHOM OTOOpE.



PACTBOPHMOCTb KHCJIOT, COJIEH H OCHOBAHHII B BOJIE

H* Lit K* Na* | NHs* | Ba* | Ca?* | Mg®* | Sr** | AI* | Cr* | Fe* | Fe* | Mn* | Zn?* | Ag*' | Hg* | Pb* | Sn** | Cu®
OH~ P P P P P M H M H H H H H H — - H H H
F~ P M P P P M H H H M H H H P P P - H P P
Cl- P P P P P P P P P P P P P P P H P M P P
Br P P P P P P P P P P P P P P P H M M P P
- P P P P P P P P P P ? P ? P P H H H M ?
s> P P P P P — - — H — — H — H H H H H H H
HS~ P P P P P P P P P ? ? ? ? ? ? ? ? ? ? ?
S0s* P P P P P H H M H ? - H ? ? M H H H ? ?
HSO5~ P ? P P P P P P P ? ? ? ? ? ? ? ? ? s ?
SO0« P P P P P H M P H P P P P P P M — H P P
HSO4~ P P P P P ? ? ? — ? ? ? ? ? ? ? ? H ? ?
NO;- P P P P P P P P P P P P P P P P P P - P
NO;~ P P P P P P P P P ? ? ? ? ? ? M ? ? 4 ?
PO« P H P P - H H H H H H H H H H H H H H H
HPO«#* P ? P P P H H M H ? ? H ? H ? ? ? M H ?
H2PO4~ P P P P P P P P P ? ? P ? P P P ? - ? ?
COs*- P P P P P H H H H ? ? H - H H H H H ? H
HCOs~ P P P P P P P P P 2 ? P ? ? ? ? 2 P ? ?
CHsCOO~ P P P P P P P P p - p P - P P P P P - P
Si0Os* H H P P ? H H H H ? 74 H ? H H ? ? H ? ?
MnO4~ P P P P P P P P P P ? ? ? ? P ? ? ? ? ?
Cr207% P P P P P M P ? H ? ? ? P ? ? H H M ? P
CrO4*- P P P P P H P P H ? ? ? H H H H H H H H
ClOs™ P P P P P P P P P P P ? ? P P P P P ¢4 P
ClOs” P P P P P P P P P P P P P P P P P P ? P

«P» — pactBopsercs (> 1 r na 100 r H>O);
«H» — ne pacrsopserca (Mensure 0,01 r na 1000 r Boas!);
«?7» — HeT IOCTOBEPHBIX CBEJACHHIT O CYILIECTBOBAHUH COCAHHEHHI

«M» — mano pacreopsercs (ot 0,1 r 10 1 r na 100 r H,0)
«-» — B BOJHOI cpe/ie pa3iaraercs

PS1Jl AKTHBHOCTH METAJLIOB / QJEKTPOXHMHUYECKHI PS1JI HATIPSIZKEHMI
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H2) Sb Bi Cu Hg Ag Pt Au_

AKTHBHOCTL MCTAJUIOB YMCHBIACTCH




Mepuoguyeckas cucrema xumuyeckux anemenToB [1.1. MeHaeneeBa

Fpynneol
| Il ]l v \'} Vi Vil Vil
1 2
1| Hioee (H) He 400
Bogopoa Tenwit
3 4 5 6 7 8 9 10
N | 2| Lissa | Beoot | w0e1B 1201 C 100N 16,000 1000 F Nezo.1s
Nurwi Bepunnmit Bop Yrnepoa Asor Kucnopon ®rop HeoH
m 12 13 14 15 16 17 18
€ | 3 [ Nazow | Mgasat | 2s9sAl | 2800Si | 3007P | 32088 | 3545Cl Araoos
Hatpwit Marnwa ANOMAHWIR KpemHut Docdop Cepa Xnop Apros
p 19 20 21 22 23 24 25 26 27 28
4 | Kasiwo | Caaoos | SCasos | Tiazoo | Vsoos | Crszoo | Mnsses | Fesses | Cossos | Nisaso
Kanui Kansumit Cxangwi Twras Banagui Xpom MapraHey Xeneao Kobanst Humens
" 29 20 31 22 33 34 a5 36
6355CU | e539Zn | sa72Ga | 7250 Ge | 74902 AS | 7806 Se | 7900Br Kraazo
Megs LinHk Tanmmi Fepmarmi Mellwsax CeneH Bpom Kpuntos
o a7 a8 ER) a0 a1 a2 43 a4 T3 a6
5 | Rbasar | Srere2 | Yasor | Zroize | Nb o291 [ MOsgsses | TCasor | RU 10107 | Rh1o201 | Pd 10642
a Pybnamia CrpoHuwi WrTpwia Liwproxmi HuoGwmi MonuSaex Texxeund PyreHui Pogwit Nannaguit
a7 a8 49 50 51 52 53 54
10767 Ag | 11241 Cd | 11482In | 118608N | 12175Sb | 12760 Te | 126001 Xe 131.20
bl Cepebpo Kanmmin WHami Onoso Cypema Tennyp Won KoeHow
55 56 57 72 73 74 75 76 77 78
6 | Cs 13201 | Batazaa | La- 13801 | Hf 17840 | Ta 18005 | Weass | Re 1ss21 | OS 1002 | Ir1222 | Ptisses
Lieani Bapwit NaxtaH adHuin Tauran Bonsthpam Pesni Ocami Wpwawh MnarwHa
79 20 81 82 83 24 25 6
10607 AU | 20050 HG | 20438 Tl | 2072Pb | 20808 Bi | 209 PO | (210 At Rn @2z
3onoTo Pryms Tannuit Cauney Bucmyr Monosuid Actar Pagos
87 28 ) 104 105 106 107 108 108 110
7 | Frizs | Razs | Ac-p2n | Rfpeny | Db sz | Sg 2ee) | Bh sy | HS 2so) | Mt zsg | Ds 7y
DpaHumin Paguit AKTHHAR Peaeppopawi LyGHui CuSoprui Bopwit Xaccuit MedtHepwit | OapmwragTen
T 112 13 114 115 116 "7 118
22o)RG | 28s1Cn | sgNh | s Fl | pogMc | eailv | (204 TS 0g 209
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