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NMPOrPAMMA
BcTtynutenbHbIX ucnbiTaHM No HanpasneHuto 04.04.01 — Xumua
Bonpocbl no HeopraHM4eckon XMMumn

Monb. MonsipHas macca. 3akoH Asoragpo. OnpegeneHne MonsipHbiX Macc rasoB. YpaBHEHME
Mengeneesa-KnanenpoHa.

OCHOBHble CTEXMOMEeTpUYeCcKMe 3aKoHbI. VX orpaHN4YeHHOCTb.

XrMnyeckuin aKBMBaneHT, ero onpeaeneHme. 3akoH 3KBUBaNeHTOB.

CKopoCTb Xummyeckon peakuumn. 3akoH genctensa macc. KoHcTaHTa CKOpoCTu.

KaTtanus, katanusatopbl (rOMOreHHbIE N TETEPOrEHHbIE).

O6paTtnmble n HeobpaTumble peakunn. KoHctaHTa paBHoBecust. MpuHunn Jle-LWaTtenee.

O6was xapakrepuctuka pacTBOpoOB, WX Kraccudukaums. PacTBopeHMe Kak U3MKO-
XUMM4eckumn npouecc. Ponb conbBatauuu.

Cnocobbl BblpaXXeHUS KOHLEHTPaL MM pacTBOPOB.

Mpouecc anekTponuTnyeckon amccoumauun. KoHcTaHTa n cteneHb anccoumauun. CunbHble n
cnabble aNeKTpoNuTLI.

M'mpponus conen. OCHOBHLIE CryYan rmaponuaa.

OHepreTudeckne amarpammbl atomoB. 3anofniHeHne AO anektpoHamu. [MpuHuun Maynu.
MpaBuno XyHaa. CTpykTypa nepuogunydeckom cuctemol [1.1. MeHgeneesa.

MoHHaa u koBaneHTHas cBA3W. HanpaBneHHOCTb M HaCbILAEeMOCTb KOBaNeHTHOW CBSA3W.
lMoHsATME O AOHOPHO-aKLeNnTopHON cBA3N. BogoponHas cBA3b.
OKncnMTEnNbHO-BOCCTAHOBUTENbBHbIE peaKkuun, X Knaccudukaums.

OnemeHtbol VIl A rpynnbl. [anoreHbl. O6was xapaktepuctuka. CTpoeHue Monekyn.
CoeanHenusa ¢ Bogopogom. OKcOKUCNOTbl. MI3MeHeHue CTpOeHWst U CBOWCTB KUCITOPOOHbIX
kncnot ranoreHoB B psgy HFO — HIFO, — HIFO; — HIMO,.

OnemenTtbl VI A rpynnel. Kucnopog, nonoxexve B lNepuogunyeckon cucteme. Monekyna O,.
MonyyeHne wn ceonctBa. O30H. Bopa, nepokcug Bogopopa, H,O, Kak okucnutenb M Kak
BOCCTaHOBUTENb.

XanbkoreHbl. Obuwan xapaktepuctuka. BogopogHble coeguHeHusi. Okcuabl M OKCOKMCNOTHI
cepbl, UX Nofy4yeHne, CBOMCTBA.

OnemeHTbl V A rpynnbl. Obwasa xapaktepuctuka. CoeanHenmsa ¢ sogopogom tuna XHs. Conu
aMmmoHua 1 docdoHns. Hutpugel. doccduabl. Okenabl asota u docdopa. OKCOKUCHOTHI.
AsoTucTas, asoTHada n pocgopHas KUCNOTbI, UX COMN.

AnemeHTbl IV A rpynnbl. Obwasn xapaktepuctuka. CoegmMHeHnss ¢ BOAOPOAOM U KACIIOPOOOM.
OcobeHHocTn yrnepoga, nonumopdHble dopmbl yrnepoga. NpuHUUNGI NOAy4YeHUs NPOCTbIX

BELLIEeCTB. anMeHeHVIe NPOCTbIX BeWeCTB 1 OCHOBHbIX XMMNYECKUX coeuHEHNN.
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OnemenTtbl Il A rpynnbl. Obwasa xapaktepuctuka. bop, ero coegmHeHuss ¢ BOAOPOAOM M
kncnopogom. NMonyyeHne n npumeHeHne 6opa n ero coegmHeHui. MNonyyeHne, usnyeckue m
XUMUYECKNE CBOMNCTBA antoOMUHUS U ero COeANHEHUI.

OnemeHTbl | n Il A rpynnbl. Obwaa xapaktepuctuka. [lonyyeHne npocTbiX BeELLECTB M3
npupogHbIX coeauHeHun. Ocoboe nonoxenne nntnsa. OcobeHHOCTU B3aMMOLENCTBUSA
LWeNOoYHbIX MeTannoB C KMCAOpOoAOM M BOOOM MO pagy NUTUN — ue3nn. 3aKOHOMEPHOCTU B
CTPOEHUN N CBOMCTBAX OCHOBHbLIX TUMOB CoeguMHEeHUN. [onyvyeHre n npuMeHeHue LWEeNOYHbIX U

LLleNOYHO3EMENbHbBIX METASINOB N X COEANUHEHWN.

Bonpocbl No aHaNUTU4YeCKON XMMUMU
1. AHanutudeckass xumus, ee 3agadm v Metodbl. Buabl aHanusa. OCHOBHble 3Tanbl
XMUMNYECKOro aHanmaa.
2. OcCHOBHble METPONornyeckne MOHATUNA: U3MepeHue, MeTodbl U CPpeacTBa U3MepeHun,
norpewHocT.  OCHOBHble  XapakTepUCTUKM  MeToda  aHanmsa:  NpaBWUibHOCTb U
BOCMPOM3BOANMOCTb.
3. PaBHOBecume B peakuusax kommnrekcoobpasoBaHus. KoHcTaHTa ycTtomuymBocTu: obwasa u
cTyneHyaHas. OpraHuWyeckme aHanuTUyeckvue peareHTbl. Mpumepbl (06HapyxeHue Co®*, AP,
Ni%*, Fe®").
4. PaBHOBecue B peakuusix OKUCNEeHMsS-BOCCTaHOBNEHUsi. YpaBHeHne HepHcta. OCHOBHble
OKUCIIUTENN N BOCCTAHOBUTENMN, NCMOMb3yeMblE B aHanm3ae.
5. PaBHOBecue B cucteMme ocagok — pacteop. MpaBuno npounsseneHns pacTBOPMMOCTM U ero
NPMMEHEHNe B aHanuTU4eckon xumun. Metog ocaxaeHus Kak MeTon, pasaeneHus.
6. MeToabl pasgeneHnss U KOHUEHTPUPOBaHUSA, WX Krnaccudukaums, KONMMYecTBEHHbIE
XapakTEepPUCTUKM.
7. Ounsmko-xmMmmnyeckne un - umsmdeckne meToabl  pasdeneHuss M KOHUEHTPUPOBaHUSA
(aKkcTpakums, copbunoHHbIE METOAbI, ANCTUNNALNS, BO3rOHKa 1 Ap.)
8. CywHOCTb rpaBMMETPUYECKOrO aHanuMsa, npevMyliectea w Hepgoctatkn. O6nactm
npuMeHeHus rpasumeTpumn (npumepsl). MNpsmble 1 KOCBEHHbIE METOAbI ONpeaeneHus.
9. Ocaxpaemasa u rpaBumeTpuyeckass popmbl, TpeboBaHMA K HUM M CNOCODBbI NOMy4YeHus.
MorpelwHoOCTM B rpaBUMETPUYECKOM aHanuse.
10. Knaccudmkauma TUTPUMETPUYECKMX METOAOB aHanusa. TpeboBaHuMA K peakumsm B
TuTpumMeTpun. Cnocobbl TUTPOBaHUA (NpAmoe, obpaTHOe, TUTPOBaHME 3amecTuTens).
11. KncnoTtHO-OCHOBHOE paBHOBeCcMEe B pacTtBopax cnabblXx W CUMbHbIX 3NEKTPONUTOB.
TuTpaHTbl, wWHAMKATOPbI W onpedensemble BewecTBa MeToda  KUCIOTHO-OCHOBHOIO
TUTPOBaHMS.
12. MeTtoabl  OKUCINIUTENBHO-BOCCTAHOBUTENBHOMO  TUTpoBaHMsA.  [lepmaHraHaTomeTpus,

AnxpomaTtomeTpusi, MlogomeTpus. OnpenensieMble BellecTsa. TUTPaHTbI U UHAUKATOPSI.



13. KomnnekcoHomeTpuyeckoe TUTPOBaHKE. OOTA Kak TUTPAHT, MHANKaTOPBbI
(MeTannoxpoMHble), onpegensemMsle BellecTBa.
14. Metogbl ocagutenbHoro TutpoBaHusa (Mopa, ®onbrapga, ®asHca). Onpefensiemble
BellecTBa. TUTPaHTbl U MHOUKATOPbI.
15. MeToabl aToMHOWM cnekTpockonuu. MCTOYHMK aTomm3aumm u BO3OYXOEHWSI, UCTOYHUKM
n3nyyeHusi. BoamoxXHoCTU MeToaa, HegocTaTku.
16. MeToabl MOMEKYNAPHOW  CnekTpockonuu, wux Knaccudukaums. KayecTBeHHbIN U1
KONMMYEeCTBEHHbIN  aHanu3. Cnocobbl pacyeTa HEM3BECTHOW  KOHUEHTpauun (meTtog
rpagympoBoyvHOro rpadwuka, ctaHgaprta, 4006aBOK, NO BenuMYMHE KO3dUUMEHTA MOSSPHOro
nornoLweHns)
17. MeToabl NpsiMOV MNOTEHLMOMETPUN U MNOTEHUNOMETPUYECKOTO TUTPOBAHWUA. ONeKkTpoabl
CpaBHEHWSI 1 UHOUKATOPHbIE AnekTpoabl. MNpumMepbl NPakTUYeCcKoro NPUMEHeEHS.
18. Metogbl  BonbTamnepomeTpun.  CywHoOCTb  MeToga. Knaccudukaumss  metoda
BONbTamnepomeTpumn. KynoHoMeTpus. SnekTporpaBumeTpus.
19. Knaccudukauus xpomaTtorpadmndecknx MeTogoB (Mo arperatTHoMy COCTosiHMO ¢as, no
MexXaHu3Mmy pasgeneHusi, no TexHuKe BbIiNnonHeHus1). OCHOBHblE Xpomartorpadguyeckue
napameTpbl.
20. CywHocTb xugkoctHon (BOXKX) m  rasoeon (razoagcopOumoHHasi U rasokmugkocTHas)
xpomatorpadguyeckux meTogoB. [etektopbl. [MpemmywiectBa un  Hepoctatku. O6nactb
NpUMEHEeHMs.

Bonpocbl N0 opraHn4yeckon XxumMmmn
MpenenbHble yrnesogoponbl. MeTaH. MNonyyeHne n xummnyeckne CBonCTBa.
OT1uneH. MNonyyeHne n xummyeckune ceorncTea. lNpasuno MapkoBHuKoBa.
CTpoeHune anknHoB. XMmmnyeckne CBOMCTBa U cnocob nonyyeHus.

KauyecTBeHHble peakumnn Ha ,EI,BOIZHyPO n TpOIZHyI'O CBA3b.

a kc w0 n e

BeHn3on. Peakumsa anekTpodunbHOro 3aMelleHnsa B apomaTmyeckux yrnesogopogax. Ponb
KaTanusaTopa.

6. Apomatuyeckne yrnesogopoapbl. OpueHTantel | n Il poga. [lNpaBuno opweHTauun B
6eH3onbHOM agpe.

7. Cnocob nony4eHus ranoreHnpon3BoaHbIX anngaTtnyeckoro n apomaTmyeckoro psaa.

8. OpHoatoMHble cnupTbl. Cnocobbl nonydyeHusa. CeoncTea.

9. O3Tunosbin cnupT. XnMnyeckne cBomncTea. [onyyeHme n npyumeHeHue.

10. CtpoeHune kapboHubHOM rpynnbl. XMMUYeCcKne CBOMCTBA anbaerngoB M KETOHOB.

11. W3omepus. CTpyKTypHasa n reomeTtpudeckas nsomepus (umc-) u (tpaHc-). NMprumepsi.

12. Kap6oHoBble kncnotbl. CBOMCTBa. Peakumsa atepmndmkaumnm.

13. YkcycHas kucnota. [NlonyyeHve 1 ceoncTea.

14. AwmwuHbl. [TonyyeHne n ceoucTBa.

15. AHunuH. MNMonyyeHne, CBOMCTBA U NPUMEHEHME.



16. ®eHonbl. Knaccudukaums, HomeHknatypa, cnocod nonydeHuns. Xmmmdeckne CBOMCTBa.
17. AMUHOKMCNOTbLI. XMmnyeckue ceonctea. HomeHknatypa. lNMonyyexHue.

18. MoHocaxapuabl. ntoko3a. CTpoeHne U XMMU4eckne CBONCTBA.

19. bBenku, kKnaccugukaums, XMMUHECKNA COCTaB U CTPOEHNME.

20. Yrnesoabl. OnTuyeckas nsomepusi. ACCUMETPUYECKUIA aTOM yriiepoaa, NpUuMepsi.

Bonpocbl no ¢usnyeckon xmummm
1. TennoBown achpdekT peakumm nNpy NOCTOAHHbIX 06beme 1 Temnepartype. OTnnyne TennoBoro
adbdekTa OT TENNOTLI. TennoemMKocTb. TennoeMkocTn npu v=const n P=const.
2. CBsA3b MakCUManbHOW paboThl, BbIMOMHAEMON CUCTEMON, C U3MEHEHNeM aHeprm [mbbca u
3Heprun [enbmronbua. YpaBHeHue aguabartbl. YpaBHEHME NonuMTepMbl. YacTHble cnyyam
ypaBHeHMs1 nonutepmbl (n3obapa, nsotepma, agnabarta, nsoxopa).
3. TemnepartypHas 3aBUCMMOCTb TennoBoro addekra. YpaBHeHne Kupxrodda. Cessb mexay
N3MEHEHMEM SHTPONUN N TENNOTON HeoBpaTUMOro n 06paTMMOro NPOLECCOoB.
4. Xapaktepuctmdeckne @yHkuMM. OCHOBHblE  COOTHOLWUEHMSI. YpaBHeHus [unbG6ca-
enbmronbua. Pasosble nepexogpl 1 n 2 poga. Nx otnnuue.
5. CooTHoweHnsi Makceenna. YpaBHeHue KnanenpoHa-Knasmyca v ero npumeHeHvue ans
onncaHus oasoBbIX PpaBHOBECUN.
6. [loctynat MNnaHka. PacyeT abCcontoTHOrO 3Ha4YeHUst SHTPOMUM U CTaHOAPTHLIX U3MEHEHUN
3HTpONUN 1 aHeprumn Nenbmronsua npu 298K.
7. Xumudeckmn noteHuman. TepmoanHamumyeckne YHKUUMW pacTBOPOB MAeanbHbIX ra3oB.
Ycnosue pasoBoro paBHoOBeECHS.
8. [aBneHve HacbIWEHHOro napa Hag pacTtBOpoM W pacTtBoputenem. 3akoH Payns.
OTkNoHeHus oT 3akoHa Payns. MpuymHbl NONOXMUTENBHOrO M OTPULLATENBHOIO OTKITOHEHUA.
9. 3akoH pencteBus macc. MaTemaTumyeckas 3anuUcCb OTHOCUTENBHO MOJBHbIX [OSEN,
napumanbHbIX AaBNEHUN N KOHUEHTpaumi. CBs3b Mexay HUMMU.
KoHcTaHTa paBHOBecus peakuun. 3aBUCMMOCTb KOHCTAHTbl paBHOBECUSI peakumm OoT
TemnepaTypbl.
10. CkopocTb xumudeckonm peakuun. [lopsgok peakuun. CocTaBneHME KUHETUYECKUX
ypaBHEHWI 1 X pelleHne ana Heobpatumbix peakumi 0, 1 n 2 nopsaKoB..
11. ObpaTumble peakuum pasnuyHbix NopsakoB. MeToabl onpeaeneHms NopsaakoB peakunm.
12. CnoxHble peakumn. KnHetnyeckne ypaBHeHMs napannenbHbiX peakumn 1 n 2 nopsgkos.
lNocnepoBaTtenbHble peakunn 1 nopsigka.
13. O6wme nonoxeHnss o6 anemMeHTapHbIX peakuusax. Teopusi NepexogHoOro COCTOSHUS
(akTMBMpOBaHHOrO KommMnekca). BbiBog ypaBHeHMs JuWpuHra, €e CBA3b C YypaBHEHWEM

AppeHnyca. SHTPONUS U SHTaNbNUS aKTUBALIMN.



14. CpefHss aKTMBHOCTb, CpeaHun KoaduumeHT aktuBHOCTUM. Teopust [ebasa-Xwokkens.
MoHHasa atmocdepa, ee noteHuman u paguyc. lpegenbHbin 3akoH [ebas-Xtokkena ans
cpegHero KoadhduuneHTa akTUBHOCTH.

15. YgenbHas, aKBMBaneHTHas U MonspHasi SNeKTponpoOBOAHOCTU PacTBOPOB 3NEKTPOSUTOB.
MpenernbHble NOABMXHOCTM WMOHOB W npefernbHas 3MeKTponpoBOAHOCTb pacTeBopa. Yucna
nepeHoca n MeToabl UX onpeneneHus.

16. lNpepenbHas noaBwKHOCTb MoHOB. 3akoH CTokca, npaBuno BanbaeHa-lucapxesckoro,
COOTHOLWeHNs HepHcTa-OunHwTeHa n CTokca-OnHLwTenHa.

3aBMCUMOCTb NOABMXHOCTU N SNEKTPONPOBOAHOCTU OT KOHLIEHTpAUUKN. SneKkTpodhopeTUdeckun
N penakcaumoHHbIE TOPMOXKEHUS.

17. OKknMcnNUTENbHO-BOCCTAHOBUTENBHLIE nonypeakumm. OneKTpoaHbIN noTeHuunarn.
Knaccmnduvkaums anektpogoB. JnekTpodbl NEpBOro poga. JnekTpogbl BTOPOro  popa.
XnopcepebpsaHbil 1 KanoMenbHbI anekTpoabl. Pegokc-anekrpodpl.

18. Knaccudmkaumsi anekrpoxmmmyeckux uenen. dPumsmueckue uenun. KoHUEHTpaALMOHHbLIE Lenu
0e3 nepeHoca n ¢ nepeHocoM. [lpocTbie xnmudeckne uenn. AnemeHT BectoHa. CBUHLOBLIN
(KNCNOTHBIN) akKyMyInaTop.

19. TepmogunHamuka /9. HaxoxgeHme TepmognHaMmnyeckmx pyHKUUI peakuuin, npoTeKkaoLwmnx
B /3.

20. 3akoHbl ®apages. Boixog BelwectBa no Toky. CKOPOCTb 3NEKTPOXMMUYECKMX MPOLECCOB.

AnekTpoxmmunyeckas Teopus Kopposun. Metogpl 3almtbl OT Kopposun. XUT.

Bonpocbl no ¢hapmaueBTUYECKON XUMUHN
1. Knaccudukauus nekapcTBEHHbIX BELLECTB.
2. 3aBucumoCTb hapMakonormyeckoro 4ENCTBUS NEKapCTBEHHOMO BeLecTBa OT (M3NYECKMX
N XMMNYECKNX CBONCTB.
3. OCHOBHblE TUMNbl XUMWUYECKMX PeaKkuun, WUCMONb3yeMblX AN CUMHTE3a JleKapCTBEHHbIX
BELLIECTB.
dapmaLeBTUYECKUn aHanM3 n ero 0CO6eHHOCTH.
dursnyeckme MeToabl yCTaHOBMEHUS NOANMNHHOCTU NIEKapCTBEHHbIX BELLLECTB.
XumMunyeckue Metofbl yCTaHOBNEHUSA NOASTIMHHOCTU NeKapCTBEHHbIX BELLECTB.
Onpegenexne Bnarn n nety4mx sewects no e Xl.

Onpep,eneHme 30/J1bl B JIEKAPCTBEHHbIX BelLleCTBax.
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MeToapbl ycTaHoBneHuUst pH - cpeabl B pacTBOpax feKapCTBEHHbIX BELLECTB.

10. NCTOYHMKM M NpUYMHBI HeLO0BPOKaYeCTBEHHOCTM NIeKapCTBEHHbIX BELLIECTB.

11. WcnblTaHne NekapCTBEHHbIX BELLECTB Ha YMCTOTY.

12. WcnblTaHnst NekapCcTBEHHbIX BELECTB Ha NPUMECH HEOPraHUYECKNX MOHOB.

13. OcobGeHHOCTM naeHTUMKaLUN HEOPraHNYECKMX N OPraHNYECKUX NeKapCTBEHHbIX BELLECTB.

14. Xnimnyeckne Metobl KOfiM4eCTBEHHOro aHanusa JleKapCTBEHHbIX BELLECTB.



15.
16.
17.
18.
19.
20.

DUBNKO-XUMUNYECKME METObI KONIMYECTBEHHOIO aHanms3a fiekapCTBEHHbIX BELLECTB.
lMpeaomeT 1 OCHOBHOE coepaHue hapmMaLleBTnyeckon xumun. CBssb ¢ ApYruMu Haykamu.
OTanbl pa3BuTna dapmMmaueBTUHeCKONn XMMNN.

OcHoBHbIe Npobnembl hapmaLeBTUYECKON XUMUMN.

VCTOYHMKM 1 MeToabl NONyYeHNs NnekapCTBEHHbIX BELLECTB.

MeToa apreHtTomMmeTpun B aHarnmnie JiekapCTtBEHHbIX BELLECTB.

I'Iporpamma BCTYNUTEJIbHOIO UCNbITaHNA B Maructpatypy no HanpasJieHUO «XnuMunsay

COOTBETCTBYET TpeboBaHWAM eaepanbHOro rocyaapCTBEHHOro  0bpasoBaTenibHOro
cTaHOapTa BbiCLIEero o6pasoBaHusa Mo HanpasneHuo GakanaBpuaT «XUMUa».

AemopbiI —cocmaeumernu:

JlekaH xMmMmn4yeckoro

dakynbTeTa, 3aB. Kad. aHaNnUTU4EeCKon

N hapmaLeBTUYECKON XUMUMK

A.X.H., npodheccop PamasaHos A.LL.

3aB. kad. o6L1en 1 HeopraHN4YecKom
XUMUK, a.X.H., npodgeccop MaromenbekoB Y.I'.

3aB.kad. opraHn4eckon n domsn4eckon
XUMUK, O.X.H., npodyeccop Labanoe O.M.



