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OCHOBHBIE TPEBOBAHUA

IIporpamma  BcTynuTesnbHOro ucnbiTanuss 1o  HanpasieHutro  04.04.01  Xwumwus,
oOpa3zoBarenpHas mporpamma «llepcrneKTHBHBIE COEIMHEHHS M MaTepuajbl Ha UX OCHOBEY
(ounast ¢opma oOyueHHs) cocTaBieHa B cooTBercTBUU ¢ TpebdoBanmsimu PI'OC BO mo
HanpasieHuto noarorosku 04.04.01 Xumus.

[lenp  BCTYHNMTENBHOIO  MCHBITAHHUS  3aKJIOYAeTCd B ONPEACIEHHUH  YPOBHSA
mpo(ecCHOHANbHOM KOMIETEHTHOCTH W TOTOBHOCTH TOCTYHAIONIMX B MAarucTpatypy K
OCBOEHMIO ITPOrPaMMBbl MTOATOTOBKU MarucTpa B 00JaCTH OPraHNYEeCKON XUMHUH.

HcnbiTanns MMPOBOJATCA AJIs JIUILL, XKCIIAOIMIUX OCBOUTH MPOrpaMmy IMOATOTOBKHU Marucrpa
10 JaHHOMY HaIlpaBJICHUIO. .HI/II_IaM, JKCJIAO UM OCBOUTH MpOrpaMmy MOATOTOBKHU MarucTpa 1mo
AAHHOMY HalpaBJCHUILO, HCO6XOI[I/IMO 3HATb OCHOBHBIC YUYCHHUA, TCOPHM U KOHICHIHNHU
XUMHUYCCKUX HAYK, TCOPCTHYCCKHUC OCHOBBI W 3dKOHOMCPHOCTU IMPOTCKAHUA XHUMHUUYCCKUX
peaKI_IPII}'I U IIPOHECCOB, MOHUMATh CYHNIHOCTb, COOUUAJIbHYIO 3HAYUMOCTb U OCHOBHBLIC HpOGJ’ICMBI
XUMHUH; BJIAJAICTb OCHOBHBIMH MCTOAAMH IIPOBCACHUA XHUMHYCECKOI'O ISKCIICPUMCHTA, a TaKXC
O6pa6OTKI/I, CUCTCMATHU3AalIMH U aHAJIM3a €ro pe3yJIbTaTOB.

Marucrepckasi mporpaMMa OpUEHTHpOBaHAa Ha YIUIyOJNeHHYI0 (yHIaMEHTaIbHYI0 U
npo¢eCCHOHATIbHYI0 TOATOTOBKY K HAyYHO-HCCIIEAOBATEIbCKOM M HAay4YHO-TIEIaroru4ecKon
JesITeIbHOCTH BBIITYCKHUKA.

HcnpiTanne mo mpeamery MpoxXoAuT B (opmMe KOMIBIOTEPHOrO TeCTUpoBaHHs. Bpems
OTBEICHHOE Ha TecTupoBaHue 45 MuHyT. MakcumaneHas cymma 6asmioB - 100. MuHuMaIbHBIN
OaJut A1 cAauu 2K3aMeHa 1o MporpaMMaM MarucTpaTypsl - 65 6aioB.

COJAEPKAHMUE ITPOI'PAMMDbI
Pa3znen «O0Omasi 1 HeOpraHuvecKast Xu MUsD)

OCHOBHBIE TOHATHS: XUMHUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, XUMUUECKOE COCTUHEHUE.

ATOMBI, HW30TONbBI, MOJIEKYJIbl, paaukainsl. HomeHknatypa U KiaccupuKanus
HEOpraHW4ecKux coeanHeHuil. CTpoeHne aToma. DKCIEPUMEHTAIBHBIE OCHOBBI COBPEMEHHOU
MOJIEII CTPOEHUS aToMa.

KBaHTOBO-MEXaHNYECKOE OINMCAHUE aTOMA. BeposATHOCTHas MOZEIb CTPOEHHUS aToMa.
KBaHnToBble umncna, WX (U3NYECKHH CMBICH, MpeIenbl HM3MEHEHUs. ATOMHBIE OpOHTAIH.
MHoroanekTpoHHbie aToMsl. [Ipuanun [laynu, npaBuno Xynaa, npasuio KiedkoBckoro.

[TocnenoBaTenbHOCTh 3alONHEHUS] IEKTPOHAMM aTOMHBIX opOutaneil. Ilepmonudeckuit
3akoH JI.MI. MenzeneeBa U 3JIEKTPOHHOE CTpoeHHE aToMOB. CTpyKTypa INEpHOINYECKON
cucreMbl. llonsatue o mnepuoge u rpymnne. Krnaccudukanms XUMHYECKUX 3JIEMEHTOB.
BHyTpeHHsI1 ¥ BTOpPUYHAs IEPUOJUYHOCTH. JIMaroHaIBLHOE CXOJCTBO JJIEMEHTOB. Xapakrep
MU3MEHEHUS OCHOBHBIX XapaKTEpUCTHK aTOMOB (pafinyC, OSHEpPrus HWOHU3ALUHU, SHEPrHs
CPOZCTBA K IEKTPOHY, OTHOCUTENbHAs 3JIEKTPOOTPULATENBHOCTb) B IEPUOJAX M TIpyIIax.
IlepyonMyHOCTE B M3MEHEHUHM COCTaBa, CTPOEHUS, KHUCIOTHO-OCHOBHBIX U OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX CBOMCTB COCAVHECHUM.

Xumuueckast cB3b. OCHOBHBIE THIBI XHUMHUYECKHX CBsi3ed. OCHOBHBIE XapaKTEpUCTHKHU
XUMHUYECKON CBs3U. [IOHATHE O KOBaJEHTHBIX, HOHHBIX M MOJIEKYJSPHBIX KpHcTauiax. Merox
BAJICHTHBIX CBSI3EH.

KoBanmenTHass cBs3b. MexaHU3MBbl 00pa30BaHUS XHUMHYECKOH CBS3U: OOMEHHBIMH,
JOHOPHO-AKIIENITOPHBIN, aTHUBHBIA. [mOpumusanus aTOMHBIX opbOuTtaneil. ['eomerpuueckoe
CTpPOEHUE MOJIEKYJ U HOHOB. [I0IspHOCT MOJIEKYJT M MOHOB. JIMaMarHUTHBIE U ITapaMarHUTHBIE
MOJIeKyJIbl. MeTosl MONeKyJsIpHbIX opOuTaneil. OCHOBHbBIE MOJOXKEHHUSI METO/a MOJIEKYJISIPHBIX
opOutaneil. ['unepBajgeHTHbIE CBSI3U.

HNonnas cBa3p W  MOHHble Kpuctayuibl. [lomsapusanus uoHoB. IIpumenenue
MOJISIPU3ALIMOHHBIX TPEACTABICHUM M1 OOBACHEHUS XapaKTepa W3MEHEHMH KHCIIOTHO-
OCHOBHBIX M OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB COCIUHECHUIA.



Mertannnyeckass cBsizb. MeXMOJIEKYJIAPHbIE CHUJIbI B3aUMOJECUCTBUS: OPUEHTALMOHHOE,
UMHIYKIIMOHHOE, AUCIepcuOHHOe. BonoponHas cBs3b.

Koopaunaunonnas teopus Bepnepa. BaknHelmume npencTaBieHHs KOOPAWHALMOHHOMN
xumun. KomiiekcHbie coenuHeHus. HoMeHkaTypa KOMIUJIEKCHBIX coeauHeHuil. M3omepusi.
YCTOMYMBOCTD KOMIUIEKCHBIX HMOHOB. (OCOOCHHOCTH XHMHUYECKOW CBSI3M B KOMILIEKCHBIX
coenuHeHMsIX. | uOpuam3anus aTOMHBIXOpOHWTANed IIeHTpajdbHOrO aromMa (MOHA) W
reoMeTpuyeckass KOH(QUTYypamusi KOMIUIEKCHOrO HWoHAa. (OCHOBHBIC TIOJNOXKEHHS TEOPHH
KPUCTAJINYECKOTO TTOJIS.

Pacmennenne sHeprun d-3JIeKTPOHOB B MOMSAX PA3IMYHON CUMMETPHH: OKTadpU4eCKOM,
TETPAdIPUUECKOM M KBAJAPAaTHOM. OHEPrus CTAOWJIM3AIlMU TI0JIEM JIMTAHJOB. BBICOKO-
WHU3KOCIIMHOBBIE KOMIUJIEKCHI. CHEKTPOXUMUYECKUU pPsii JUraHaoB. KOMIUIEKChl CHUIIBHOTO U
c1aboro nosien.

XuMuueckass Teopusi BOAHBIX pacTBOpoB. (CnocoObl BBIpaKEHUsI KOHILIEHTpAIUU
pacTBOPOB: MaccoBasi 10JIsl, MOJIbHASL 10JIs1, MOJISIpHAsA, HOpMaJibHas, MOJISIJIbHASL KOHUEHTPALIUH.

Teopust asiekTponuTHUECKO auccoruanuu Apperunyca. CuibHble U cliabble AIEKTPOJIUTHI.
Kucnotel, ocHoBaHusA, aMQOTepHbIE THIPOKCUIbI W COIM C TOYKH 3pPEHUS TEOPUHU
AIIEKTPONUTHYECKON  aucconuanuu. KOHCTaHTHI  JUCCOLMANUMU  CIAOBIX  3JEKTPOJIMTOB.
CryneHyarasi 11 CCOLUAIIHS.

DIIEKTPOJIMTHYECKAs Iucconranust Bojbl. MOHHOE mpou3BeAaeHue BoOIbl. BoaopoaHbIid
nokazarenb. [Iporonmurtnueckass Teopuss KHCJIOT W OCHOBaHMM  bpencrena-Jloypu.
[Iporonutnueckue paBHoBecus. Poib pacTBOpuTesns B KUCIOTHO-OCHOBHBIX B3aUMO/IEHCTBUSX.
DneKTpoHHAas TEOpUsl KUCIOT U ocHOBaHMi JIptonca. Teopust conpBoCHCTEM.

HNounble peakiuu B pactBopax. ' maposn3 coljie u rajoreHaHnruiapuiaoB. ['ereporeHHbie
paBHOBecus. [IpousBenenne pacTBOPUMOCTH.

XuMHUs 3JIEMEHTOB IJIaBHBIX moArpymi. O01mas XxapaKTepuCcTUKa TPy

[Tpoctsie BeniectBa. Bogoponubie coenunenus. OKcuabl, THAPOKCUABI U conu. CrocoObl
MOJyYEHUs] W XHUMHUUYECKHE CBOMCTBAa coelUMHEHUN. B3anmomelcTBUS »JIEMEHTOB M HX
COCIMHEHUH C BOJIOH.

Xumusi mepexonHbIX dmeMeHToB. OOmmias xapakTepucTuka d-31eMeHTOB. XapaKTepHbIe
cBoiicTBa coenuvHeHU 3 d->IeMEHTOB B pa3HbIX cTeneHsX okucieHus. OcobenHoctu 4d-
aneMeHToB. COMOCTAaBICHHE CBOWCTB AJIEMEHTOB TJIABHBIX M MOOOYHBIX moArpymm. [IpuanHbI
CXOJCTBA U PA3JIUYUN.

Xumus f-anementoB. JlantaHoubl 1 akTHHOUABL. OCOOEHHOCTH AJIEKTPOHHOT'O CTPOCHUS
f-onementoB. Baxubie cremnenn okucieHus. (CBOHCTBa  XapaKTepHBIX  COEIUHEHUH.
PannoaktuBHOCTh. BHOHEOpraHmveckue acleKkTbl «METAJIOB XU3HW». OCHOBBI XUMHUYECKOU
TEXHOJIOTUU IPOU3BOACTBA HEOPraHUYECKUX BEIIECTB.

Paznen «Oprannyeckasi XuMHUs»

Krnaccugpukanus u HOMEHKIATypa OpPraHMYecKMX coeauHeHui. O0iume npeacTaBiIeHUs
O TUIAX XMMHMYECKUX CBS3€H B OpPraHMYEeCKMX COEIMHEHUsAX. lIpuMeHeHue KBaHTOBO-
xumudeckux metogoB MO u BC i onucanust KOBaJIeHTHOW CBsI3HM. B3anMHOE BIMSHUE aTOMOB
B MOJEKYyJaX M CHOCOOBbl €ro mnepegauyd. DJIEKTPOHHbIE (MHIYKTHUBHBIA, ME30MEpHBIA U
3¢ deKT nosst) U NpoCcTpaHCTBEHHBIE 3(D(EKTH B MOJEKYIaX OPraHUYECKUX COETUHEHHH.

Crepeonsomepusi opraHM4ecKUX MoJieKysl. KoBajeHTHBbIE, BaH-A€p-BaajabCOBbI PaJUyChI
u BajeHTHble yribsl. KoHdopmanuoHHas u3oMmMepus B psjny ajkaHoB, Hpoekiuu Hbromena.
Kondopmaruu nuknmmdeckux cuctem. Z,E-M3oMepust B psily HEHACHIIIEHHBIX M ITUKIUYECKHX
coenuHeHni. Ontuueckas wusomepus. llpaBuna Kana-Muronsna-IIpenora. IIpoeknuonHsle
¢dopmynbl  @umiepa. AOCOMIOTHaS M OTHOCHTENbHAs KOHQUrypauus. OHAHTHOMEDSI,
JMACTEPEOMEphl, ME30-COEMHEHUS U UX CBOMCTBA.

Panemuueckass cmech u crmocoObl €€ pasfeneHus. KHCIOTHO-OCHOBHBIE CBOMCTBA
opranndeckux coeauHeHuid. Teopum kuciaor u ocHoBanuii (bpencrena-Jloypu, Jlbtouca,
npunuun XXMKO).



3aBUCHMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OpPraHHYECKUX COEIWHEHUH OT MPUPOAbI
aToMa B KHCIIOTHOM IIEHTPE U BIHUSHUS dJEeKTPOHHBIX 3(dekToB 3amectuteneil. Knaccubukanus
opraHnveckux peaknuii. OOImuMe mpencTaBiIeHHs 0 MeXaHU3MaX OpPraHUuYECKUX PEaKIui.

Kunernueckuil 1 TEpMOJMHAMHUYECKHN KOHTPOJIb PEAKLIUN. XapaKTep PEarcHTOB U THIIbI
MHTEpMEANATOB. Peakuuy paauKaJbHOIO 3aMELIEHUS B XMMHMHM aJKaHOB, LHKJIOAJIKAHOB U
JIKEHOB (AJUTMJIPHOE TraJloreHHpoBaHue). PagukanpsHoe M 37eKTpoduIbHOE MPUCOCAUHEHHE B
psly HEHACBHIIEHHBIX anu(aTHUeCKUX YIIEBONOPOIOB. INEKTPOPUIBLHOE 3aMELICHHE B
apoMaTUYECKOM PNy, BIMSHUE IPUPObI 3aMECTUTEIIS HA OPUEHTALUIO U CKOPOCTh 3aMEILECHHUS.
HykeopuibHOe 3aMelIeHre aToMa TajoreHa mpu Sp>-rTuOpHaHOM aToME yrieponaa, (GpakTopel,
BIIMSIIOIIME Ha peanu3anuio MexaHu3smMoB SN1 um SN2, crepeoxumusi peakuuil 3aMelieHus.
Peakuum 5>nuMUHMpOBaHUA B Py CHOUPTOB U TaJOrCHIPOM3BOJHBIX, KOHKYpPEHLHUS C
peakuusamMu 3aMenieHus. HykineopuinbHoe nprcoequHEeHNe B XUMUN aJKUHOB U KapOOHMIJIBHBIX
COCAVHECHU.

VYraeBogoponsl anudatuueckoro psanga. [Ipupoansie ncTtouHUkM yriaeBonopoaos. Heds,
ee nepepabotka. TepMuueckuil U KaTaJIMTHUECKUN KpeKHHT. [IpakTuueckoe 3HaueHNEe KPEKHHTa.
CpaBHUTENBHAS XapaKTEPUCTHUKA TPOCTOM, IBOMHOM M TPOMHOU YIJIEPO-yTJIEPOIHON CBSI3H.

CtpoeHne U cpaBHUTENbHAs PEAKLHMOHHAsI CIIOCOOHOCTh aJKaHOB, aJIKEHOB M AJKHHOB.
AJKeHbl, aJKUHBl U aJKaJAUEHbl B pEeaKUUsAX JIEKTpoPUiIbHOro npucoennHenus. Lluxkmnueckue
yriieBogopoasl. [luknoankaHel: METOIBI CHHTE3a, CTPOCHHE W CPAaBHUTENIbHAS PEAKLMOHHAs
CIOCOOHOCTbH B 3aBUCUMOCTH OT pa3Mepa LUKJIA.

ApomaTtuueckue yriaeBonopoasl. CoBpeMeHHBbIE MPEACTaBICHHS O CTPOCHHHM OeH30Ia.
IlpaBusio apomMaTuyHOCTH XIOKKeEJs. Peakimu apeHoB, BeAyllMe K HEapoOMaTHYECKUM
COCAMHEHUSIM, PEAKIINH dIEKTPOMUIHLHOT O 3aMEIIEHHS, PEaKI[UU C y9acTHeM OOKOBBIX IIeTeil.

["asorennpon3BoIHbBIE YTJIEBOJIOPOJIOB: METOABI CUHTE3a, peakuuu
HyKJI€OpHUIbHOrO3aMeIeH!s] U AIMMUHUpOBaHusA. Kucnopoacoxepxamme OpraHuyeckue
coenuHeHus. Cnuptel U QeHonbl. OOmme MeToasl cuHTe3a. CpaBHUTENbHAS XapaKTepPHCTHUKA
CTPOEHMSI, OCHOBHBIX, HYKJICOQMIbHBIX M OH-KHUCIOTHBIX CBOWCTB CHHPTOB M (DEHOJIOB.
Peaknuu 3meKTpoQHIBHOIO 3aMEIICHUsI B apOMaTUYECKOM sijipe (heHOoIoB.

MHoroatomMHble COUPTHl U (EHONBI, UX MPAKTUYECKOE NPHMEHEHUE.

KapOonunbHbie coenuHeHus (ampaeruibl M KeToHbl). CTpoeHHe M CpaBHHUTENbHAs
peakIMoHHasg CIOCcOOHOCTh. Peakmum ¢ ydactueM KapOOHWJIBHOH Tpynmbl (HyKiIeo(puIbHOE
MPUCOEINHEHUE) M YIJIEPOAHOrO0 aToMa (ajbA0JbHO-KPOTOHOBAS KOHJAEHCAIMs), a TakkKe
pPEaKLIUN OKHUCIICHUS.

KapOoHoBble  KHCIOTBI M  HMX Ipou3BoAHbIE. Meronsl  cuHTe3a. Buusnue
MEKXMOJIEKYJISIPHBIX BOJOPOJIHBIX CBsi3eil Ha (¢u3MUYeckre CBOWCTBAa KapOOHOBBIX KHCIIOT.
Kucnotueie cBoiictBa (CBSI3b MEXAY CTPOEHHEM U KOHCTaHTaMU KHUCIOTHOCTH). CuHHTe3
IPOU3BOAHBIX KApOOHOBBIX KHCJIOT (QHTHAPHIOB, TaJOr€HAHTUAPUIOB, CIOXKHBIX 3(HUPOB,
amMmpioB U HuTpuioB). CpaBHeHHE KapOOHOBBIX  KHMCIOT M  HUX  IPOM3BOJHBIX
MOAIMJIMPYIOLIEH CIOCOOHOCTH.

JIByXOCHOBHBIE TIpenefbHble KapOOHOBble KHCIOTHL. OOmme u crneunduyeckue
cBoiicTBa. ManoHOBBI 3Up: MOIyYeHHE, CTPOCHHE M HCIOJIH30BAHUE B OPraHUYECKOM
cuare3e. OKCU-M KeTOKapOOHOBbIE KUCIOTHL. OOIIMEe METOIbl CHHTE3a. B3auMHOe BIHSHUE
(GYHKIMOHATBHBIX TPYII U UX PEAKIIMOHHAS CIIOCOOHOCTh. AlleTOyKCYCHBIHN adup. [lonyuenue,
CTpOEHHE, KETO-€HOJIbHAsI TAyTOMEPUS.

Peakiiuu, xapakTepusyronme KeTOHHYIO U €HOIbHYI0 (opMbl. CTpoeHHe U aMOUIEHTHbIE
CBOHCTBAa aHHMOHA alleTOYKCYCHOTO 3¢Hpa, a TaKKe HCIOIb30BaHHE €ro B OPraHMYECKOM
CHHTE3E.

VYrinepoael. Ponp B mpupome u  kiaccudukanus. MoHocaxapuabl: KiaccuduKaius,
CTEPEOM30MEPHs, KOJIbYATO-LENHAs] TayTOMEpHs, SBIECHUE MYTapOoTalUHd, JINUMEpPU3ALUSL U
Ipyrue XHMHUYECKHE CBOMCTBA, MOATBEPKIAIONIME HMX CTpoeHue. BoccraHaBnuBaromme u
HEBOCCTaHABIIMBAIOLIME AMcaxapuasl (MalbTo3a, JaKTo3a, IeJUI0I03a U caxapo3a). CTpoeHue,
OTHOILIEHUE K OKUCIUTENSAM, KHCIOTHOE M (epMeHTaTUBHOe pacuieryieHue. Ilomucaxapus



(kpaxmain, TIMKOreH, Lesutoso3a). CTpoeHue, 3HAUYGHUE MAJS JKU3HENESTEIbHOCTH YeJIOoBeKa
U )KUBOTHBIX. [IpakTHueckoe MCIOJb30BAHUE MPOU3BOJHBIX LIEJIHOIO03BL.

A3zorcopepxalque — OpraHM4Yeckue  coeauHeHus. HutpocoenuHeHus:  IOIydeHHE,
3JIEKTPOHHOE CTPOEHHWE HUTporpynmbl, Tayromepus, CH-KHUCIOTHbIE CBOWMCTBA, a TaKKe
MIpEBpALICHUs B KUCIIOW Cpelie U BOCCTaHOBIEHHE. AlmdaTuyeckue U apoMaTUYECKUe aMUHBI.
CpaBHHUTENbHAsT XapaKTEPUCTHKA CTPOCHMSA, OCHOBHBIX, HYKJICO(QHIbHBIX, NH-KHCIOTHBIX
cBOMCTB. Peakmum 5neKTpoUIBLHOTO 3aMEIIEeHHs B psly apHiIaMHHOB. UYeTBepTHYHBIE
aMMOHMIHbBIE OCHOBAHHUS M UX HCIOJIBb30BaHNUE B MEK(Pa3HOM KaTamse.

ApomaTHiecKkue TUa30COEIMHEHHs: METOMbI MOJYUYeHUs], peaKkMi C BbIJEIeHUEM U 0e3
BBIJICJIEHUA a30Ta. A30KPACUTENN, 3aBUCUMOCTb X CTpoeHHUs oT pH cpensl.

eteponuknuueckue  coenuHeHus. Knaccudukamus.  Apomarthyeckue OATH- U
IIECTUWIEHHBIE TETEPOLUKIBl C OJHUM TrerepoaToMoM. Peaknuum 31eKTpOQUIBHOIO H
HYKIICO(UIBHOTO 3aM e CHHS.

Knaccugukanus v HOMEHKJIATypa MOJIMMEPOB. YPOBHM CTPYKTYpHOM OpraHu3aluu
BBICOKOMOJIEKYJISIPDHBIX COeIMHEHH. Meroabl cuHTe3a mnonuMmepoB. LlenHas nomumepusanus.
Tumet  waMnuupoBanus.  Conmonmmmepuszanus.  CrynmeHuaras — mojaumepus3anus — (MOJu-
KOHJEHcalusl). XMMUYECKUE MTPEeBpalIeHUs TOJUMEpPOB. Poib MoauMepoB B COBPEMEHHOM MUPE.

CrpoeHue U cBOICTBa OCHOBHBIX KJIACCOB OMOMOJIUMEPOB: OENKOB, YIJIEBOJ0B, JIUIUIOB,
HYKJIEMHOBBIX KHUCJOT, UX Ouosiorndeckue (pyHKUMM U POJIb B KUBOW Hpupoje. XUMHUYECKas
npupona u crpoerue pepmentoB. OcHOBBI (hpepmeHTaTUBHOrO Katanusa. [loHstue o6 oOmeHe
BEIIECTB M SHEPruu KaKk HEOOXOIMMOM YCIOBUHM CYIIECTBOBAaHHUsS KHBOro opranusma. Poib
MaKpO3PruYeCKUX COCTUHEHUH.

Pa3gesa « AHaAIUTHYECKAsA XUMHA»

XUMHUUYECKOE pPAaBHOBECHME B T'OMOIE€HHBIX CHCTEMaxX. 3aKOH JEWCTBYIOIIMX Macc.
Koncranta paBHOBecusi, e¢ ¢usmueckuid cmbicn. MgeanbHble ¥ peanbHBIE CHCTEMBI.
[ToGouHble mpoIECcChl, KOTOpble MOTYyT TMpOTEeKaTb B pEalIbHBIX CHCTEMax. YpaBHEHHE
MaTepHaibHOro OanaHca, KO3 GUIIMEHTH KOHKYPHPYIOIINUX PEAKIUH.

HNonnas cuia pacTtBopa. AKTHBHOCTb u Koa(uumeHT AKTUBHOCTH.
TepMoguHaMuuecKue, KOHIEHTPALMOHHBIE U YCJIOBHBIE KOHCTaHTbI PABHOBECHUS, UX CBS3b.

THIBI TreTepOreHHBIX CUCTEM, HCIOIB3YEMBIX B AHAJIMTUYECKOM XUMHH. XUMHUYECKOE
paBHOBECME B CHUCTEME  «pacTBOp  -ocamok».  [IpomsBeneHne  pacTBOPUMOCTH.
MaremaTudeckass CBs3b MEXIY pPacTBOPUMOCTBIO U IPOU3BEIECHUEM PpPACTBOPHUMOCTH.
@axTophl, BIAMSIOUIME HAa PACTBOPUMOCTH OcaikoB. ConeBoil 3QdekT, 3PPeKT mpucyTCTBUS
OJIHOMMEHHOI' 0 MOHA, BIIMSHUE KOHKYPUPYIOLLIUX PEAKIIHIL.

Oxctpakuusi. OCHOBHBIE IApaMETPhl, XapaKTEPU3YIOLIME SKCTPAKLUOHHOE pa3jielieHue
U KOHIICHTPUpPOBaHHUE: CTENEHb W3BJIe4YeHUs HPakTop pasaeneHus. KoHcTaHta skcrpakuuu
U e¢ CBA3b C KOXpGUIMEHTOM pacmpeneneHus. Pacy€r uyucna sKcTpakuui, HEOOXOTUMBIX
JUI TIOJTHOT'O W3BJICYCHUS] KOMIIOHEHTa B OpraHUYecKyro (asy.

Xpomatorpaguueckue  METOAbl  pas3lelieHus B  aHAIMTHYEeCKOW  xumuu.  Ux
Kjaccuukanus 1no npupoze $as, MexaHu3My pas/iesIeHUs], TEXHUKE BBIIOJHEHUs. bymaxkHas u
TOHKOCJOWHAas Xpomatorpagusi. TexHuka BBINOJIHEHUS pabOT (BOCXOAsAIIAs, HUCXOASIIAs,
JByMEpHas).

WNonunzanus pactBoputeneir. ABTonporoiu3. Hemoctatku Teopur KUCIOT M OCHOBAHHM
Appennyca. Ilporonutuueckas teopus bpencrenma-JIoypu, e¢ mocromncrBa. Kiaccudukamnus
pacTBOpUTENIE C TOYKM 3pPEHUS MPOTOJUTUYECKONM TEOPUU KHUCIOT M OCHOBAHUM. BnmsHue
pacTBOpUTENIE Ha MPOTOJUTHYECKOE OBEAECHUE PACTBOPEHHOIO BEILIECTBA.

Boruncnenne pH pactBOpoB CHIIBHBIX M €l1a0bIX KHCJIOT W OCHOBaHUN IpHU
JIOCTaTOYHO BBICOKMX M IPU HU3KUX UX KOHIIEHTPALIHSX.

KoMmmnekcHble  cOeAMHEHMsT W OCHOBHBIE  ACHEKThl  MCHOJIB30BAaHHUS  HMX B
aHaJIUTHYEeCKOM XuUMHUHU. KaTHOHHBIE, aHMOHHBIE W HEWUTpaJbHbIE KOMIUIEKCHBIE COCAMHEHUS.



[IpounocTs KOMILIEKCOB. IloJIHBIE M CTyHeHYaThle KOHCTAHTHl YCTOWYMBOCTH KOMILIEKCHBIX
COEMHEHUN. BHYTPUKOMIIJIEKCHBIE COEIUH CHUSL.

OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIMH M OCHOBHBIE ACIEKThl MCIIOJIb30BAaHUS HUX
B aHajmuTuyeckod xumuu. CTaHOapTHble NOTEeHUHaNbl. YpaBHeHue Hepucra. BriusHue
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ ITOTEHLUMAJIOB  HAa  HAIPaBJICHUE  OKHUCIUTEJIBHO-
BOCCTAHOBUTENBHBIX peakiui. PakTopel, BIAMSIONIME HA BEJIWYMHY PEAJbHBIX OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX NMOTEHLIHAIOB: MOHHAs CHJa PacTBOpa, KMCIOTHOCTb CpEAbl, IPOTEKaHUE
KOHKYPHUPYIOIIUX PEAKIIUN 0CaXKACHHU I, KOMIIEKCOOOpa30BaHHUS.

Xumuueckue, QUIUKO-XUMUYECKHEe U  (¢u3udeckue MetoAsl aHaimu3a. OCHOBHbBIE
KpUTEpUU BBIOOpa METOOB XuUMHUYeckoro aHamuza. OOmas cxemMa M OCHOBHBIE OTaIlbl
XUMHUYECKOT0 aHaJIN3a.

Buner anamuza: 3JeMEHTHBIN, MOJICKYJISIPHBINA, (ha30BBINA, BEIICCTBEHHBIN, H30TOIHBIM,
(YHKIIMOHAIEHBIH.

CymHOCTh T'PaBUMETPHUYECKOTO MeToAa aHanu3a. l[IpsiMble W KOCBEHHBIE CIOCOOBI
rpaBuMeTpun. OOImias cxema MPSMBIX TpaBUMETPUUYECKUX ompenaeneHuil. OcankooOpazoBaHue.
Kpucrammueckue u amopdHble Ocaiku, ycioBusi ux oOpazoBanus. OcaxpaeMas M BecoBas
(dopmbI 0caikoB, TpeboBaHMs K HUM. OCHOBHbBIE HCTOYHHUKH 3aTrPSI3HEHUST 0CAIKOB.

CylIHOCTh TUTPUMETPUYECKOro aHanu3a. llepBuyHbIE U BTOPUYHBIE CTAHAAPTHI,
HWCXOJHBIE BEUIECTBA, MOMEHT JKBUBAJICHTHOCTH, KpHUBBIE THUTPOBAHUS, HWHIUKATOPbI
tuTpoBanus. OOmme TpeOOBaHUS K pEAKIUsAM, JIKAMMM B OCHOBE THUTPUMETPHUECKUX
ompeneneHuii. TUMBl peakuuid, HCIOIB3YEMBIX B TUTPUMETPHUH, KIacCHU(PHUKAIUS METOI0B
tuTpuMeTpun. OCHOBHBIE MCTOYHHKH OIMIMOOK B TUTPUMETPHUU.

OU3NKO-XMMUYECKME METOJbl aHaju3a, WX MECTO B PAAY AaHAIUTUYECKUX METOJIOB.
Knaccudukanus Gpu3nKo-XxMMHUYECKUX METOJIOB aHAIN3a, X JOCTOMHCTBA.

Cxema mpoBeleHHsS aHalM3a METOAOM SMHUCCHOHHON ()OTOMETpPUM IJIAMEHH, YCIIOBHUS
npoBefieHUs  aHaimu3a.  OCHOBHBIE Y37l  IJIAMEHHO-(OTOMETPUUYECKOW  YCTaHOBKH.
XapakTepucTHKa TUIaMEHHM KaK WMCTOYHHKA BO30yxkaeHus. OOmas cxema MpOIECCOB,
MPOMCXOASINNX B IJIaMeHH. Buabl momex B poToMeTprun MiaMeHH, UX YCTpaHEHHE.

OcHOBHBIE IapameTpsbl, XapaKTEPU3YIOIIHE AJIEKTPOMATrHUTHOE U3JIyYEHUE.
[Ipoucxoxenne cuekTpoB U3aydeHus u noriyomenus. [lonstue o usere pactBopoB. OCHOBHOM
3aKOH CBETOINOIVIOLIEHUsI pacTBOpaMH. ONTHUYECKass IUIOTHOCTh M NPONYCKaHHWE, UX CBA3b C
KOHIIGHTpAIlMed | TIpenesbl u3MepeHui. MossipHbIid KOd(D(PHUIMEHT MOTJIOoNmeHUsT Kak Mepa
YYBCTBUTEIBHOCTU (HOTOMETpUUECKOU peakiuu. Tumbsl pOTOMETpUPYEMBIX CHUCTEM M YCIOBHM
(hOTOMETPUYECKUX OTPEIEICHHI.

SBnenune momuHecueHUU. OTAMYME TIOMUHECLHEHIIMH OT APYTUX BUIOB HU3ITYYEHHUS.
Knaccudukanus sBiaeHuil momuHecreHuu. dDiayopecueHus U ¢ochopecueHus ¢ TOUYKH
3pEHHUs 3NEKTPOHHBIX NepexonoB. CBs3b CIIEKTPOB MOIVIOLIEHUS W JIIOMUHECHEHUUU. 3aKOHBI
Crokca -Jlommens, BaBunosa. [IpaBuio 3epkanpHoi cummerpun JleBmuHa.

DNEeKTPOrpaBUMETPUUYECKUI aHaMM3. TeOopeTHUeCKHe OCHOBBI, OOJACTH MPUMEHEHUS,
anmnapartypa. [lonspusanus snexktpona. Buabl noisipuzanuy: XuMu4deckasi, JeKTPOXUMAY eCKasl,
KOHUEHTpalKOHHAs. BHyTpeHHU 31€KTpoJin3. DIEKTPOIU3 C PTYTHBIM KaTOAOM.

[Tonsiporpaduueckuii Meron aHamusa. TeopeTHueckoe OOOCHOBAHHWE, NMPUHIIMITHAIILHAS
CXeMa YCTaHOBKHM /I BBINOJHEHUS aHalu3a. YCIOBUA MPOBEIACHUS JJEKTPOJIU3a B
noysiporpaduu. BonmeT-ammniepHas kpuBas. OCTaTOYHBIN U MpeAenbHBINA TOKH. KauecTBeHHBIN U
KOJIMYECTBEHHBIN noJisiporpaduyeckuii anamu3. [logroroBka pacTBopa K mossiporpadupoBaHHio.
YcTpaHeHre MCTOYHUKOB, MCKAXAIOMIUX BOJIbT-aMIIEPHBIC KPUBBIC (PACTBOPEHHBIN KHCIOPOJ,
MaKCHUMYMBbI IEPBOTO U BTOPOI'0 PoOjia)

[ToreHrmoMeTprUeCcKiii  METOA ~ aHamm3a. |eopeThdyeckoe OOOCHOBAaHWUE  METOA.
NunukatopHbie 3JEKTPOABI U JJIEKTPOABl CpaBHEHHS. DYHKIUU IJIEKTPOAOB, OCHOBHBIC
TpeOOBaHMS, TpenbsBIsIeMbie K HHUM. DakTopbl, OMpEneNsIolye BHIOOP HHIAMKATOPHOTO
anekTpona. OyHKIUH AIEKTPOJIOB, OCHOBHBIE TPEeOOBaHUs, MPEIbsBIseMble K HUM. DakTopHI,
oIpenensione BpIOOp MHAUKATOPHOrO 3JekTponaa. Ilpsmas m KocBeHHash MOTEHIIMOMETPHSL.



[ToTennmomeTpuyeckoe TUTpPOBaHHE. BHIbl KPUBBIX NOTEHIMOMETPUUYECKOTO TUTPOBAHUS,
crocoObl ompeaeneHus] KOHEYHOM TOYKM TUTpoBaHUsA. DaKTOpbl, ONPENesIoie BEIUYUHY
CKayKa IIOTEHLHAJa HWHAMKATOPHOI'O 3JIEKTPOAA IPH HCIOJIb30BAHUU PA3JIMYHBIX THUIIOB
XUMUYECKUX PEAKLIHIA.

Konnykromerpus. OnexTpoaHoe paBHoBecue. Tumbl M KiIaccUpHUKALUs 3IIEKTPOJOB.
VYpaBuenne Hepucra. CrangapTHBId OSIEKTPOAHBIA MOTeHIWAN. YpaBHeHwe [ uObca-
['enbmrosibLia 3JIEKTPOAHON pEAKLIUH.

Paznena «®@u3ndeckass XuMH»

[lepBoe Hauano TepMOAMHAMUKHU. BHYTpeHHss dHeprus, TemioTa, pabora. DHTAJIbIHSL.

TemoBoi 3¢ (eKkT mporeccoB MpU MOCTOSHHOM JIaBJIEHUU UM IIPU IOCTOSHHOM OOBEME.
3akoH I'ecca. Tepmoxumus. Tennorsl 00pa3oBaHUs, CrOpaHUs, PaCTBOPEHMs. TemIOeMKOCTb:
CpeAHsii MU MCTUHHAs, NPU TOCTOSHHOM JABJICHUHU, NPU IOCTOSHHOM 00beMe. 3aBHCHMOCTb
TEIJIOEMKOCTH OT TeMIepaTypbl. BiausHue TemmepaTypbl Ha TEIIOBOH 3(PQPEeKT XUMHUUYECKOH
peakuuu. YpapHenue Kupxroda.

Bropoe Hauano trepMoanHAMUKU. DHTpONUs Kak QyHKIMsS cocTosiHUA. PacueT sHTponuu
B 00OpaTUMBIX U HEOOPAaTUMBIX IMpoleccax. DHTPONUS U TEPMOJUHAMHUYECKAs BEPOSITHOCTbD.

TepmonuHamuyeckuii noreHuuan. OHepruss ['mb0ca. PabGora xumuueckoil peakuuu.
OHTponMsi W  CBs3aHHas OJHeprusa. l3MeHeHuMe TEepMOAMHAMHMYECKOTO IIOTCHIMAla B
OIIPENIEJICHUH CaMOIIPOU3BOJIBHOCTH IIpolecca. XMMHMUYECKMM IIOTEHLIUal MU €ro CBs3b C
TEPMOJUHAMUYECKUM NOTEHIHAIOM. AKTUBHOCTh. Ko3(h(uIMeHT akTUBHOCTH.

Xumuueckoe  paBHoBecue.  CrocoObl  BBIpAKEHHMS ~ KOHCTaHTBl ~ pPaBHOBECHS.
TepmonnHaMuka M 3aKOH JNEWCTBYIOLIMX Macc. YpaBHEHUE HM30TEPMbI-M300apbl XUMHUYECKON
peakiuu. CBA3b MEXIy M300apHO-M30TEPMUUYECKUM MOTEHLMAJIOM U KOHCTAaHTOH paBHOBECHUS.
VYpaBHeHuE U300apbl U U30XOPbl XUMUYECKOW peakiuu. BiausHue temnepatypbl U AaBjIeHUs Ha
XMMHUYECKOE PAaBHOBECHE.

TepMonuHamMuka pacTBOpOB. XHUMHUYECKUN TOTEHIMAN KOMIIOHEHTa B UJCalbHOM
pacTBOope. AKTHUBHOCTh M KO3((HIMEHT aKTHBHOCTH KOMIIOHEHTOB B pacTBope. PaBHOBecue
«GKAJKOCTb-TIap». 3aKOH Payiil M OTKJIOHEHHs OT Hero. J{marpaMmbl paBHOBECHSI «OKUIKOCTH -
nap». 3akoHsl KoHoBanoBa. Teopus meperoHku.

PaBHOBecHE < CKHUIKOCTH/TBEprOe». OOYIMOCKONUS M Kpuockomus. PacTBOpUMOCTb
TBEPJbIX BELIECTB U €€ 3aBUCHUMOCTb OT TemmepaTypbl. OCMOTHYECKOE JaBICHHUE.

PaBHOBecHE <« KUAKOCTb-ra3z». 3aBUCUMOCTb PAaCTBOPUMOCTH Ta30B OT TEMIIEpaTyphl U
naBiieHus. 3akoH ['eHpu.

PacTBOpEl  3MEKTPONMTOB.  DJIEKTPOJUTHUYECKAass  Aguccouuanus.  M3oTroHnueckui
ko3(ppunment. CBsA3p  CTENEHU  JUCCOLMALMM €  KOHLEHTpaluedl U  KOHCTaHTOM
aucconyanuu. I'maparanus M cojibBaTanus. DJIEKTPONPOBOJHOCTb PACTBOPOB 3JIEKTPOJIMTOB:
yAelIbHAas M OKBUBAJEHTHasd. YpaBHeHHe Kouppayma. IloaBMKHOCTP HOHOB M 4YHCIA
IIEpEeHocCaA.

l'aneBannueckue saemeHtel. OJIC M TepMOAMHAMMKA TaJlbBaHMYECKOIO JJIEMEHTA.
Metonst usmepenus OJIC. IloreHunomerpuueckoe TuTpoBaHue. OnpeneneHue KOHCTaHT
KUCIIOTHOW U OCHOBHOM AUCCOLMALIMU. XUMHUUYECKUE UCTOUHUKHU YHEPTUU.

OnexTponu3. 3aKOHbI 3JIEKTPOIM3a. DJEKTPOAHAS MOJSApU3aLUs U IepeHanpsHDKEHHE.

Kunernka xummyeckux peakuuil. CKOpOCTp peakUMM M 3aKOH JEHCTBHS  Macc.
Kunernueckoe ypaBHeHHEe. MOJIEKYJSIpHOCT M MNOPAAOK peakuuu. KoHcTraHTa Ccxopoctu
peakunu. MeToabl onpeneleHnst NMopsiika U KOHCTAHThI CKOPOCTH peakiuu. TemmepaTypHas
3aBUCHUMOCTb CKOpPOCTM pEaKklIMM. YpaBHEHME AppeHHyca M DSHEprus aKTUBALMHU DPEAKIMH.
Karamus n paBHoBecue. IIpuMepbl TOMOTEHHBIX M I€TEPOr€HHBIX KAaTAJIUTUYECKUX DPEAKLUN.
MexaHu3Mbl KHCIIOTHO-OCHOBHOIO U OKHCJIMTEJIBHO-BOCCTAHOBUTEIBHOIO Karainu3a. Merozsl
HCCJIEI0BAaHNUSI XUMHUUYECKHX BEIECTB.



ITPUMEPHBIE BOITPOCBHI TECTOBBIX 3AJTAHUI
1. HesepHast 3amuch 5JeKTpOHHOM KoH¢urypamuu aromoB Li, Ne, He B nepsom
BO30YKJICHHOM COCTOSIHUH
A) 1s22p!
B) 1s?2s!
B) Is'2s!
I) 1s?2s*2p°3s!
2. Haubonp1iieii sHEpruel HOHU3aIuK 00J1a1acT:
A) Jlutuit
b) Kanuii
B) Lle3uit
I') Hatpuit
3. B rnaBHBIX TOATpYyNIax IEPUOAUYECKON CHCTEMBl BOCCTAHOBHUTEIbHASI CIOCOOHOCTh
ATOMOB XMMUYECKHUX HJIEMEHTOB PACTET C...
A) yBelnyeHreM 4uciia HEUTPOHOB B sIpE.
b) yBennuenuneM umcia 3JIEKTPOHOB Ha BHEIIHEM SHEPr€TUYECKOM YPOBHE.
B) ymensb1ieHrem paanyca aToMOB.
I') yBenmueHueMm paauyca aTOMOB.
4. CaMbIM pacrnpoCTpaHEHHBIM OKCUIOM B 36MHOM KOpE SIBJIAETCS:
A) okcua Bogopoaa
b) okcua kpemuus
B) okcua yraepona (1V)
I') okcua amoMuHuS
5. KonuentpupoBaHHas a30THasi KUCIIOTa IPH OOBIYHBIX YCIOBUSX HE B3aMMOJICUCTBYET C:
A) marHuem
b) sxenezom
B) ruapoxcuom HaTpus
I') okcuom maruus
6. [Tpu HarpeBaHUY TUAPOKCUAA ATFOMUHUS 00PA3YIOTCS:
A) A1203 u HzO
b) Alu H,O
B) Al n H2
') ALOsz u H»
7. I'mapodocdat HaTpUs B3aUMOAEHCTBYET C:
A) KbSOq4
b) N.O
B) KOH
') KClI
8. Conb 06pa3zyercs mpu...
A) ropeHuH xemne3a B XJope.
b) pacTBopeHuu HeramieHol U3BECTH B BOJIE.
B) oOyriimBanuu caxapa CEpHON KHUCIOTOM.
I') pa3znoxxeHuu nepekucu BoJOpoaa.
9. B nenouke npeBpamenuii FeSOs — X; — X; — Fe BemectBamu X; u X MOryT OBITH
COOTBETCTBEHHO:
A) Fe(NO3)2 u Fels
b) FeO u Fe(OH),
B) Fe(OH); u FeO
F) Fe3(PO4)2 " Fe(OH)z.
10. 'omonoramu He SABJISIOTCS:
A) IUKJIONIEHTAaH U METUJIIUKIION CHTaH
b) nuknonponan u npomnax



B) OyreH u neHTeH
I') sTan u rekcas.
11. Yneno nMKIMYECKUX CTPYKTYPHBIX H30MEPOB A1 MKIoasikaHa cocraBa CsHio paBHO:
A)S
b)3
B)2
4
12. T'ekcaH He BCTyHaeT B PEAKIMIO IPUCOEIUHEHHS XJIOPOBOJOPO/IA, IOTOMY UTO...
A) B ero MoJIeKyJie HET TT-CBSI3CH.
b) Monekyna rekcana HemoyispHa.
B) rekcan siBnsieTCs yIriieBOIOPOJIOM.
I') Mmexx1y aToMaMu HET BOJJOPOJIHBIX CBA3EH.
13. BepHbl 11 cinenyrouye yTBepKaeHus?
1. Jlua ankeHOB, NBOWHAs CBS3b KOTOPBIX HAXOAMUTCS Yy KpalHEro aroma yriepoaa,
XapaKTepHa reoMeTpUYecKas H30MEpHUsL.
2. bytuH-2 cymecTByeT B BUIE LUC- U TPAHC-U30MEPOB.
A) BepHO TOJIBKO 1
b) o6a yTBepkaeHus BEpHBI
B) BepHO TONBKO 2
I') o6a yTBepKaeHHsI HEBEPHbI
14. TIponyKToM alKUIMPOBAHUS OEH30I1a IPOIUIIEHOM SIBIISIETCSL:
A) nponrIoeH301
B) nypon
B)ronyon
I') xymoun/
15. AToMm BoIOpOJa THAPOKCUIIBHOM IPYIITBI HAUMEHEE NTOABUKEH B:
A) Oyrtanone-1
b) Oyranoine-2
B) 2-merunmnpomnanone-1
I') 2-metunnpomnanone-2/
16. He xapakTepHO 1J1s aabAEru0B. .
A) B3anMozieiicTBHE C aMMUAYHBIM PAaCTBOPOM OKCHJIa cepedpa.
b) npeBpamenue ruapokcuaa menu (II) B HepacTtBopruMoe BELIECTBO KPaCHOTO LIBETA.
B) BoccTaHOBIIEHUE a30TOM B IPUCYTCTBUM HUKEJIS.
I') okuciieHne KUCIOpOAOM BO3AYyXa.
17. ®yHKuMOHaIBHAs TPYINA, B COCTAB KOTOPOM BXOZAT JIBa aTOMa KHUCIOpPOJa — 3TO...
A) kapOOHMIIbHAS TPyTIIa
b) xapOokcuibHas rpynmna
B) anpaeruanas rpymnmna
I') ruapokcorpynmna.
18. B cxeme nonyuenus merana B nadboparopun CH3COONa + X — CHy4 + NaxCOs BemectBo X
SBJISIETCA:
A) Na
b) CO,
B) CO
I') NaOH.
19. BemectBom X B 1ienu npespaieHuid CéHi20s — X — CH3COH sBasiercs:
A) ¢ppykrosza
b) sTanon
B) ykcycnas kucnora
I') MypaBbHHast KMCIIOTA.



20. IIprunHOM yBEIMYEHHUS CKOPOCTH PEAKLMHU MPU OBBIIIEHUH KOHLIEHTPALUU BEILIECTB
SABJIETCS YBEJIMUEHHE. ..
A) yucia CTOJIKHOBEHHUI MOJIEKYJI
b) sHepruum monexy.
B) sHeprum akTuBanuu npouecca.
I') Mmacchl mim 00beMa BeEIeCTBa.
21.Ecnu TemnepaTypHbIii KOOQGUIMEHT XUMHUECKOH peakIiuy paBeH 2, TOrAa MPH MOBBIIICHUH
temnepatypsl oT 20°C 10 50°C ckopocTh peakiumu. ..
A) yBenmuuuBaercs B 8 pas.
b) ymenbmaercs B 2 pasa.
B) ymensmiaercs B 4 pasa.
I') yenmuuuBaercs B 6 pas.
22. VKaxXuTe ycioBUe HEOOPAaTUMOCTH XUMUYECKOT'O ITPEBPAILICHUS:
A) BbIzIeNIeHH e OOJIBIIOT 0 KOJIMYECTBA TETLIIOTHI
b) npotekanue peakiuu B pacTBOpe
B) nosiinenue 3anaxa
I') pacTBOpeHue TBEpAOro BEIIECTBA
23. HeoOpaTumoii siBIsI€TCS peaKLus:
A) CuCl, + 2HNO3 = Cu(NO3), + 2HC1
b) CuCl; + 2NaOH = Cu(OH); + 2NaCl
B) CuCl; + HO = CuOHCI + HCI
I') CuCl; + NaxSO4 = CuSO4+ 2 NaCl.
24. B3auMoeicTBIE ITHIIEHAa ¢ OPOMOBOIOPOJIOM SBJISICTCS PEAKIUCH:
A) coenrHeHUs1, 00pPaTUMOI
b) oOmena, HeoOpaTumoi
B) 3amemenus, HeoOpaTuMoit
I') coenunenus, HeodpaTumon
25. YpaBHeHHE BTOpPOH CTaIuU SJACKTPOJUTHYECKON AMCCOIMAIIMU THIPOKCU]IA ATFOMUHUS
BBITJISIUT CIEIYOIIMM 00pa3oMm:
A) AI(OH)? <> AIOH* + OH~
B) AI(OH); « A" + 30H"
B) AI(OH)*" < AI**+ OH~
') AI(OH)*; <> AIOH?*" + OH".



CIIMCOK PEKOMEHIYEMOM JUTEPATYPBI:
K pazneny «O01ast 1 HeopraHudecKasi XUMHUS

1. Heopranunueckas Xumus: B 3-X TOMax: Y4eOHHKH AJIs CTYJCHTOB XUMUYECKUX (PaKyIbTETOB
yauBepcuteTo / moa pen. FO.J[. TperbskoBa. - M.: Axagemus. 2004, 2007.

2. AxmeroB H.C. O6miast u Heopranndeckast Xumusi: yue0. 1t By30B. M.: Beicmr. mk. 2005.

3. CyBopoB A.B., Hukonbckuii A.b. O61mias u HeopraHudeckast XuMusi: yue0. 1 By30B. M.:
FOpaiir. 2018, 2019.

4. Vraii . A. OOmas u Heoprauuueckas XuMusi: yaeo. ams By3oB. M.: Beicmr. mik. 2007.

5. Xbiou Ix. Heopranuueckast xumusi. M.: Xumus. 1987.

6. Kapanerbsanu M.X., lpakun C.1. Ctpoenue BemectBa. 3-u3a. M.: Beicmn. mk. 2003.

7. Korton ®., Yunkuncon . OcHoBbI Heoprannyecko xumMmuu. M.: Mup. 1979.

8. Eropos B. buoneopranndeckas xumusi: yue6. 1t By3oB. CII16.: Jlanb. 2019.

K pasaciy ((OpFaHI/I‘ICCKaSI XHUMUS»

9. beno6oponos B.JI, 3ypabsu C.O., Jlysun A.Il., TrokaBkuna H.A. OpraHnuueckas XuMus:
yaeOH. a1 By30B: B 2 kH./ mox pen. TrokaBkunoit H.A. M.: [Ipoda, 2009, 2016.

10. TpaBens B.®. Oprannueckas xumus: yueOH. 1 By30B: B 21. M.: UKL «AkaneMkHUray,
2006.

11. ITerpoB A.A., banbsu X.B., Tpomenko A.T. Oprannyeckas xumus: yae0.1Jisi By30B/ O]
pen. CraganaykaM./[l. CII6.: «MBan ®egopor», 2002.

12. PeytoB O.A., Kypu AJL, Byrun K.II. Opranunyeckas xumus: y4eO. ajis By30B: B 4 T.
M.: BUHOM. Jlabopartopus 3nanuii, 2004.

13. bepecrosunkas B.M., Jlununa 3.C. Xumus rereponukinnyeckux coeaunenuii. CI16.: U3n-so
PI'TIY um. A.M.I'epuena, 2007.

14. I'pann6epr U.U., Ham H.JI. Oprannueckass xumus: y4e0.1is By30B. M.: FOpaiit, 2018.

15. Komos B.I1., IlIBenoBa B.H. buoxumus: y4e6H. nis By3os. M., [Ipoda, 2008.
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