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NMPOrPAMMA
BcTynuTtenbHbIX ucnbiTaHui no HanpasneHuto 04.04.01 — Xumus
Bonpockl No HeopraHM4YecKkom XMmMumn

Monb. MonspHas macca. 3akoH Asoragpo. OnpegeneHne MoOsMsipHbIX Macc rasoB. YpaBHeHUe
MeHaeneesa-KnanenpoHa.

OCHOBHbIE CTEXMOMETPUYECKME 3aKOHbI. VIX OrpaHN4eHHOCTb.

XMU4eCcKnin 9KBUBANEHT, ero onpeaeneHne. 3aKkoH SKBUBaNeHTOB.

CKOpOCTb XMMUYEeCKon peakumm. 3akoH AencTeusa macc. KoHcTaHTa CKoOpoCTu.

Katanus, katanusatopbl (rOMOreHHbIE U reTEPOreHHbIE).

Ob6patumble n Heobpatumble peakumn. KoHcTaHTa paBHoBecusi. [puHuun Jle-LaTtenbe.

O6was xapakTepucTMka pacTBOpOB, UX Knaccudumkaumda. PactBopeHMe kak  OU3UKO-
Xnmuyeckun npouecc. Ponb conbBaTtauumu.

Cnoco0bbl BblpaXXeHUs KOHLEHTpaLUMm pacTBOPOB.

Mpouecc anekTponuTnyeckon guccoumaumm. KoHctaHTa u cteneHb guccoumaumm. CunbHble U
cnabble aneKkTponuTbI.

M'oponuna conen. OCHOBHbIE Cry4an rmaponusa.

OHepreTudeckne guarpammbl atomoB. 3anonHeHne AQO anektpoHamu. [lpuHumn [aynu.
Mpasuno XyHaa. CTpykTypa nepuogudeckon cucrembl [1.M. MeHoeneesa.

NoHHass n koBamneHTHas cBA3WM. HanpaBneHHOCTb U HacbILWaeMOCTb KOBarieHTHOW CBSA3WN.
lMoHATNE O AOHOPHO-aKLENTOPHOM CBA3N. BogopoaHas cBa3b.
OKMCNUTENBHO-BOCCTAHOBUTENBHbBIE peakunn, Nx Knaccugukaumns.

OnemeHThbl VII A rpynnbl. Manorensl. Obwasn xapaktepuctmka. CtpoeHne monekyn. CoeamHeHus
¢ Bogopoaom. OKCOKNCIOTbI. 3MeHeHne CTPOEHUS U CBOWCTB KMCIOPOAHbLIX KUCAOT rasnoreHoB
B psgy HFO — HFO; — HIO; — HIMO,.

OnemeHTbl VI A rpynnel. Kucnopog, nonoxeHune B lNepuognveckon cucteme. Monekyna Os.
MonyuyeHne wn ceonctBa. O30H. Bopa, nepokcup Bogopoga, H.O, kak okucnutenb M Kak
BOCCTaHOBUTENMb.

XanbkoreHbl. Obwasa xapaktepuctuka. BogopogHble coeguHeHusa. OKcuabl M OKCOKMCNOTbI
cepbl, X Nony4yeHue, CBOMCTBA.

OnemeHTbl V A rpynnel. Obwasa xapakrepuctuka. CoeguHeHusa ¢ sogopogom tuna XHs. Conum
aMmMmoHua n ocornsa. Hutpuabl. Pocchuabl. Okenasl asota u docdopa. OKCOKUCNOTHI.
AsoTucTtas, azoTHas n bocopHas KUCNOThbl, UX COMMW.

OnemeHThl IV A rpynnbl. O6waa xapaktepuctuka. CoeguHeHUs ¢ BOAOPOAOM M KUCIOPOLOM.
OcobeHHocTn yrnepoga, nonumopdHble dopmbl yrnepoga. MpuHUMNbI NoNyYeHMs NPOCTbIX

BELLECTB. I'IpwmeHeHme NPOCTbLIX BELWECTB N OCHOBHbIX XUMUYECKNX COeaUHEHNI.
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OnemeHTbl Il A rpynnbl. O6lwas xapaktepuctuka. bop, ero coeguHeHus ¢ BOOOPOOOM U
kncrniopogom. lNonyyeHne n npumeHeHne 6opa n ero coegmHeHuin. Nonyyvenmne, dumsmyeckue u
XMMUYECKME CBONCTBA aNtOMUHUS U €ro COeAMHEHUNA.

OnemeHTbl | n Il A rpynnel. OBwaa xapaktepuctuka. [lonydeHne nNpoCcTbIX BELEeCcTB M3
npupogHbix coeanHeHun. Ocoboe nonoxeHne nutua. OcobeHHOCTU B3aMMOLENCTBUS
LLEMNOYHbIX MeTanfioB C KUCNoOpoaoM W BOOOW MO psagy NUTUM — Le3un. 3aKOHOMEpPHOCTU B
CTPOEHUM N CBOMCTBAX OCHOBHbIX TUNOB COeAUHEHWI. [TonyyeHne 1 NpuMeHeHne LWENOYHbIX U

LLEeNoYHO3eMErbHbLIX METANMOB U UX COEAUHEHWNN.

Bonpochbl no aHanUTU4YecCKon XuMnumn
1. AHanutnyeckas xuMmunga, ee 3agadm u wmetodbl. Buabl aHanu3a. OcHOBHble 3Tanbl
XMMWYECKOrO aHanuaa.
2. OcCHOBHble METPOSIOrMYecKne MOHATUA: U3MEepeHue, MeTodbl U CPeacTBa U3MEpEeHWuwn,
norpewHocTM.  OCHOBHble  XapaKTEpPUCTUKM  MeToga  aHanu3a:  NpaBUfIbHOCTb U
BOCMpPON3BOAUMOCTb.
3. PaBHOBecue B peakuusix KomnrekcoobpasoBaHus. KoHcTaHTa ycToMumBOCTU: oblias u
cTyneHyaHas. OpraHuyeckue aHanuTuyeckue peareHTbl. [MpumMepbl (0GHapyxeHne Co?, AP,
Ni%*, Fe*).
4. PaBHOBecMe B peaKkuusiX OKUCIEHUS-BOCCTAHOBEHUS. YpaBHeHne HepHcta. OCHOBHble
OKUCIIMTENM U BOCCTAHOBUTENM, UCMONb3yeMble B aHanm3e.
5. PaBHOBecue B cucteme ocafok — pacTteop. [1paBuno npounsseneHus pacTBOPUMOCTM U €ro
NpUMeEHEHUe B aHanuMTn4eckon xmmumn. Metog ocaxxaeHus Kak MeToq, pasaeneHuns.
6. MeToabl pasgeneHMss U KOHLEHTPUPOBAHWUA, WX Kaccuukauus, KonmydecTBEHHbIE
XapaKTEPUCTUKMN.
7. ®usmko-xumumyeckme Un - uU3nYeckne MeTodbl  pasfeneHusl U KOHUEHTPUpOBaHMUS
(aKcTpakuus, copbUMOHHbIE MeTOAbI, AUCTUNNALMS, BO3rOHKa U Ap.)
8. CywHOCTb rpaBMMETPUYECKOrO aHanusa, npeumywiectBa MW Hegoctatkn. Obnactu
npuMeHeHus rpasumeTpum (npumepsl). MNpsiMble 1 KOCBEHHbIE METOAbLI ONpeaeneHus.
9. Ocaxpaemasn u rpaBumeTpudeckass popmbl, TpeboBaHNA K HUM M cnocobbl NONyYeHus.
MMorpeLlHoCcTM B rpaBUMETPUYECKOM aHanuae.
10. Knaccudukaums TUTPUMETPUYECKMX METOOOB aHanusa. TpeboBaHuA K peakuusam B
TuTpUMeTpun. Cnocobbl TUTpoBaHus (Npsimoe, obpaTtHoe, TUTPOBaHUE 3aMeCTUTENS).
11. KMCnoTHO-OCHOBHOE paBHOBECME B pacTBOpax crnabblX W CWUMbHbIX 3NEKTPOSINTOB.
TuTpaHTbl, HOMKATOPbLI N onpeadenseMble BellecTBa MeTofa KUCNOTHO-OCHOBHOIO TUTPOBaHMS!.
12. MeTodbl  OKMUCIIUTENBHO-BOCCTAHOBUTENBHOMO  TUTPOBAHUS. lMepmaHraHaToMeTpus,
anxpomartomeTpusi, MlogomeTpua. OnpegensemMbie BewecTsa. TUTPAHTbI U MHAUKATOPbI.
13. KomnnekcoHomMmeTpuyeckoe TUTpOBaHWe. OOTA Kak TUTPAHT, WHAMKaTOpPbI

(MeTannoxpomHble), onpegensemble BeLEeCTBa.



14. Metogbl ocagutenbHoro TuTpoBaHus (Mopa, ®donbrapga, ®agHca). Onpegensemble
BeLlecTBa. TUTpPaHTbl U MHOUKATOPbI.
15. MeToabl aTOMHOWM CnekTpockonuu. WCTOYHMK aTomm3aumm u BO3OYXOEHWS, UCTOYHUKK
na3nyyeHuns. BoamoxxHocTn meTtoaa, HegocTaTku.
16. MeToabl MOMNEKYNAPHOW  CMEKTpPOCKONuUM, UX Knaccudukaums. KayecTBeHHbIN W
KONMMYeCTBEHHbIN  aHanu3. Cnocobbl pacyeTa HEW3BECTHOM  KOHUEHTpauuu (MeToq
rpagympoBOYHOrO rpaduka, craHgaprta, 0o6aBOK, NO BenuyMHEe KO3(MUUMEHTA MOMSIPHOrO
MOrroLeHns)
17. MeTtoabl NpPsSIMOA MNOTEHLMOMETPMM U MNOTEHLMOMETPUYECKOTO TUTPOBAHMUSA. JNeKTpoabl
CpaBHEHUS U UHOMKATOPHbIE anekTpodbl. [NpuMepbl NPakTUYECKOro NPUMEHEHNS.
18. MeToapl BONbTaMMNEPOMETPUM. CywHocTb MeToaa. Knaccudpukaums MeToda
BonbTamnepomeTpuun. KynoHomeTpus. SnekTporpaBuMeTpus.
19. Knaccudmkaums xpomatorpadmyeckux MeTogoB (Mo arperaTHOMYy COCTOsiHMIO pas, no
MexaHu3My pasfeneHusi, no TexHuKke BbINofiHeHus). OCHOBHbIE XpomMartorpaguyeckme
napameTpbl.
20. CywHocTtb xumakocTHon (B3IXKX) m rasoBow (raszoagcopOumMoOHHas M rasokuokocTHas)
xpomaTorpadmyeckmx metogoB. [etektopbl. [lpeumywiectea u Hepgoctatkn. Ob6nactb
NPUMEHEHUS.

Bonpockl no opraHn4eckon XxmMmum
1. TlpepgenbHble yrnesogopoabl. MeTaH. [NonyyeHne n xuMmndeckme CBOMCTBa.
2. 3tuneH. MNMonyyeHne n xumnyeckune ceornctaa. Npasnno MapkoBHMKOBA.
3. CrtpoeHune anknHoB. XMMn4eckne CBOMCTBa 1 CNocob nony4yeHus.
4. KayecTBeHHble peakLmm Ha ABONHYO N TPOWHYIO CBA3b.
5. bBeHson. Peakuns anekTpoduribHOro 3ameLlleHnsa B apoMaTtudeckux yrnesogopogax. Ponb
KaTtanmsartopa.
6. Apomatuyeckue yrnesogopogbl. OpwueHtaHTel | n Il poga. [lNpaBuno opueHTauum B
GeH30nMbHOM aape.
7. Cnocob nony4yeHus ranoreHnpomnsBogHbIX annaTtuyeckoro n apomaTn4eckoro paga.
8. OpHoaTtomHble cnmpTbl. Cnocobbl nonyveHus. CBoncTBa.
9. 3Otunosbi cNUpT. XuMuyeckne ceomctaa. lNonyvyeHme n npuMmeHeHme.
10. CtpoeHne kapOoHUNBHON rpynmnbl. XMMUYECKMEe CBOMCTBA anbAerMaoB U KETOHOB.
11.  N3omepus. CTpyKTypHasa u reomeTpuyeckast usomepus (Lmc-) u (tpaHc-). MNMpumepsl.
12. Kap6oHoBtle kucnotbl. CBoMcTBa. Peakuus atepudunkauum.
13. YkcycHas kucnota. [lonyveHue n cBoncTBa.
14. AmuHbl. NonyyeHne n ceoncTaa.
15. AHunuH. Mony4veHue, CBOMCTBA U MPUMEHEHNE.
16. deHonbl. Knaccmndukaumsi, HOMeHknartypa, cnocob nonydeHusi. XMMU4eCcKne CBOMCTBA.

17. AMUHOKMUCIOTLI. XUMUYeckne ceoncTea. HomeHknatypa. MNonyyeHue.



18. MoHocaxapugbl. [mokosa. CTpoeHue n xuMmmnyeckne CBOMCTBA.
19. Bbenku, knaccugukaumns, XMMMYeCcKkMin COCTaB U CTPOEHME.

20. Yrnesogbl. OnTuyeckasa nsomepus. ACCUMETpPUYECKUiA aToM yrnepoaa, npumepsi.

Bonpocbl no hnsanyeckon xummmn

1. Tennoson aphekT peakuumn Npu NOCTOAHHLIX obbeme n Temnepatype. OTnvyne TENNOBOro
appekTa oT TenNoTbl. TennoemMkocTb. TennoemMkocTu npu v=const n P=const.
2. CBA3b MakcMmMarnbHOW paboTbl, BbINOMHAEMON CUCTEMON, C M3MEHEHNEM 3Heprum nbbca n
aHeprun lenbmronbua. YpaBHeHve agvabatbl. YpaBHeHue nonutepMmbl. YacTHble cnydau
ypaBHeHus nonutepmbl (M3o06apa, n3otepma, agnabara, nsoxopa).
3. TemnepaTypHas 3aBMCUMOCTb TennoBoro acgpdekra. YpaBHeHne Kupxrodpda. CeaAsb mexay
N3MEHEHMEM SHTPONUN N TeNNoTon HeobpaTuMoro n o6paTMMoro NPOLECCOB.
4. XapakrepucTtuieckne yHkummn. OCHOBHblE COOTHOLWLEHUS. YpaBHeHus Mbbca-lenbmronbua.
da3osble nepexogbl 1 1 2 poga. Nx otnunyne.
5. CooTHoweHua Makceenna. YpaBHeHue KnanenpoHa-Knasmyca m ero npuMMeHeHune ans
onucaHus ga3oBbiX paBHOBECUN.
6. [Moctynat lMNnaHka. PacyeT abCoONOTHOrO 3HAYEHUs] SHTPOMUM U CTAHOAPTHBIX U3MEHEHUN
3HTpoOnNuu n aHeprumn NenbmMronsua npu 298K.
7. Xvimudeckuin noteHuman. TepmoguHamuyeckue YHKLMM pacTBOPOB waearibHbIX rasoB.
Ycnosune ¢ha3oBoro paBHOBECKS.
8. [aBneHue HacbIWEHHOr0 napa Hag pacTBOPOM W pactBoputenem. 3akoH Payns.
OTKkNoHeHns oT 3akoHa Payns. MpuynHbl NONOXUTENBHOMO Y OTPULLATENBHOMO OTKIIOHEHWI.
9. 3akoH pgeuncteus Macc. Martemartumyeckas 3anuMcb OTHOCUTEMbHO MOJSbHbIX [OMEMN,
napuunanbHbIX aBNEHUN U KOHUEHTpaunn. CBA3b MeXay HUMMN.

KoHcTaHTa paBHOBecuMs peakuun. 3aBUCMMOCTb KOHCTaHTbl PaBHOBECUMS peakuun oT
Temnepatypbl.
10. CkopocTb xumuyeckon peakuun. [Mopsgok peakuuun. CocTaBneHMe  KUHETUYECKMX
YpaBHEHUI U KX peLleHne ansa HeobpaTumblx peakuun 0, 1 1 2 nopsaaKoB..
11. O6paTumble peakumn pasnuyHbIX NopsiAkoB. MeToabl onpeaeneHnsi NOPsSAKOB peakuun.
12. CnoxHble peakuuun. KnHetudeckne ypaBHeHUs napannenbHbiX peakumi 1 n 2 nopsakos.
MocnepoBatensHble peakumn 1 nopsgka.
13. O6wme nonoxeHnss o6 a3nemMeHTapHbIX peakumsix. Teopusi NepexogHoro COCTOSHUS
(akTmBMpoBaHHOrO kommnnekca). BbiBog ypaBHeHMs OnpuHra, ee CBA3b C YpaBHEHUEM
AppeHunyca. SHTPONUA 1 SHTaNbLMNSA akTMBaLUuuU.
14. CpepgHas aKTUMBHOCTb, CpedHun KoadUUUEHT akTmBHOCTU. Teopusa [ebGasa-Xokkens.
WNoHHass aTtmocdepa, ee noteHuman u paguyc. lNpegenbHbir 3akoH [ebGas-Xiookkens Aans

cpegHero KoaduumMeHTa akTMBHOCTN.



15. YgenbHas, aKBMBaneHTHas M MOMsSpHas 3MeKTPOnpOBOOHOCTM PaCTBOPOB 3MEKTPOSIUTOB.
MpeaenbHble NOABMXHOCTM WOHOB M MpedernbHas 3MeKTponpoBOAHOCTL pacTeBopa. Yucna
nepeHoca u MeToabl Ux onpeaeneHuns.

16. lNpepenbHas noaBwXXHOCTbL MOHOB. 3akoH CTokca, npasuno BanbaeHa-lMucapxeBckoro,
COOTHOLUEHUA HepHcTa-3nHwTenHa n CTokca-OunHLWTENHA.

3aBMCUMOCTb NOABUMXHOCTU 1 3NIEKTPONPOBOAHOCTU OT KOHLIEHTpaUUN. InekTpogopeTnyeckun
N penakcaunoHHbIE TOPMOXEHMSI.

17. OkucnutTenbHO-BOCCTAHOBUTESbHbIE nonypeakumu. OneKkTpoaHbIn noTeHuman.
Knaccudmkaumns anekTpoooB. OnNeEKTpodbl MEPBOro  poda. JArekTpodbl BTOPOro  poga.
XnopcepebpsiHbI 1 KanoMenbHbIN 3nekTpoabl. Peaokc-anekTpoabl.

18. Knaccundukaums anekTpoxumMmmyeckux uenen. dmnsmndeckue uenn. KoHueHTpauMoHHbIE Lenu
0e3 nepeHoca M ¢ nepeHocoMm. [pocTbie xumudeckne uenn. AnemeHT BectoHa. CBUHLOBLIN
(KNCNOTHbIN) akKKyMYnsITOP.

19. TepmoanHamumka /3. HaxoxgeHne TepMmoanHammndecknx OyHKLUMIA peakuni, NpoTeKarLwmx
B [/3.

20. 3akoHbl Papaged. Boixog BewecTBa no Toky. CKOPOCTb 3N1EKTPOXMMUYECKUX MPOLECCOB.

OnekTpoxnmmyeckas Teopusa kopposmn. Metoapl 3awmThl OT Koppo3un. XAT.

Bonpockl no chapmaneBTMHECKON XUMUU
1.  Knaccudukaums nekapCTBEHHbIX BELLECTB.
2. 3aBuMcuUMOCTb hapMakomorm4yeckoro AeNCcTBmUsl NEKapCTBEHHONO BellecTsa OT (huU3nyeckmx
N XMMUYECKNX CBOMNCTB.
3. OCHOBHbIE TUMbI XUMUYECKUX pPeakuuin, UCMOoNb3yemblX ANA CUHTE3a NeKapCTBEHHbIX
BELLECTB.
dapmaueBTMYECKMIA aHaNN3 U ero 0COGEHHOCTH.
dunsmyeckne MeTodpbl yCTaHOBNEHNS MOANMHHOCTUN NIEKAPCTBEHHbIX BELLECTB.
Xnmudeckne Metoabl yCTaHOBNEHUS NOANMHHOCTU NIEKAPCTBEHHbIX BELLECTB.

OnpegeneHune Bnarn u netyumnx sewects no Mo Xl.

®© N o o b

OnpegeneHune 305bl B NEKapCTBEHHbIX BELLECTBaXx.

9. MerToabl ycTaHoBneHus pH - cpeabl B pacTBOpax JliekapCTBEHHbIX BELLECTB.

10. UCTOYHMKM 1 NpMYnHBI HEAOBPOKA4YECTBEHHOCTM NEKAPCTBEHHbIX BELLECTB.

11. WcnblTaHne nekapcTBeHHbIX BELLECTB Ha YNCTOTY.

12. WcnblTaHnsa nekapCTBEHHbIX BELECTB Ha NPMMECH HEOPraHUYECKNX NOHOB.

13. OcobeHHOCTUN naeHTUdUKaLmMmM HeopraHMYECKMX U OpraHUYECKUX NEKapCTBEHHbIX BELLECTB.
14. Xumn4yeckne meTtodpbl KONMYECTBEHHOIO aHanmsa fiekapCTBEHHbIX BELLECTB.

15. ®OnsMKo-XMMNYeCcKkne MeToabl KONMYECTBEHHOIo aHanM3a nekapCTBEHHbIX BELLECTB.

16. MNpeomMeT n OCHOBHOE coaepXXaHne hapmaueBTUYeckon xummmn. Ces3b C APYrMMM HayKaMu.

17. OTanbl pa3BuTna papmaueBTUHECKON XUMUM.



18. OcHoBHble nNpobrembl hapMaLeBTUHECKON XUMUN.
19. NCTOYHMKM 1 MeToObl NONYyYEHNS NeKapCTBEHHbIX BELLECTB.

20. MeTtog aApreHToMmeTpun B aHarnmnie nekapCcTtBeHHbIX BELLECTB.

lMporpamma BCTYNUTENBHOIO UCMNbITAHWUA B MarucTpaTypy Mo HanpasneHUo «XUMUsa»
cooTBeTCTBYeT TpeboBaHMAM dedepanbHOro rocygapCTBEHHOro  obpasoBaTeribHOro
CcTaHJapTa BbicLLero obpa3oBaHus No HanpaeneHnio «Xumusa» (yposeHb 6akanaspuaTta).

Aemopbl —cocmasumenu:
PamazaHoB A.lll., 3aB. kah. aHanUTNn4eCcKon 1 hapmMaLeBTUYECKON XUMUKU, O.X.H., npodeccop
Maromen6ekoB Y.I',, 3aB. kad. 00OLLEN M HEOPraHNYECKON XUMUK, O.X.H., npodeccop
Wa6aHoB O.M., 3aB.kadh. opraHnyeckon n rU3n4eckon Xxmmum, 4.x.H., npodeccop



