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Komnerenunun ob0y4awomerocsi, ¢opmMupyemble B pe3yJbTaTe OCBOCHHS
JAUCHUILTHHBI

- CIOCOOHOCTH K cCaMOOpraHu3anuu u camoodpasoannto (OK-7);

- CIIOCOOHOCTh pelIaTh CTaHJApTHBIE 33/Ja4M NMPO(ECCHOHANBHON NeATeNbHOCTH Ha
OCHOBE MH(MOpPMAIMOHHOW U OMOIHOrpadUIECKOr KYJIBTYphl C MPUMEHEHHEM WH(OpMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUA M C Y4YETOM OCHOBHBIX TpeOOBaHMN HWH(OPMAIIMOHHON
6esonmacuoctu (OINIK-1);

- CIOCOOHOCTh HUCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCHIUIUIMH B
npo(heCcCUOHATBHON  JESATeTBbHOCTH, MPUMEHSATh METOJbl MATEeMATHYECKOTO aHajim3a U
MOJICTTUPOBAHMUS, TCOPETUUECKOTO U IKCIIEpUMeHTalIbHOT0 nccienoanus (OIMK-2);

- TOTOBHOCTHh OIICHMBAaTh KAa4e€CTBO CEIbCKOXO3SHUCTBEHHOW TPOAYKIUUA C YYETOM
OMOXMMHUYECKHUX TTOKa3aTesIel 1 ONMpeessiTh Crocod ee xpanenus u nepepaborku (OTIK-6);

- CIOCOOHOCTh TPUMEHSITH COBPEMEHHBIC METOJbI HAyYHBIX HCCIICIOBAaHWA M 0bOnacTu
IPOM3BOJICTBA U MEPEPAOOTKHU CeIbCKOX03sicTBeHHOM mpoaykuun (I1K-14);

- BIAJICHHE METOJaMH aHaln3a TI0Ka3aTeslied KadecTBa MW 0O€30MacHOCTH

CEJIbCKOXO035HCTBEHHOTO ChIpbd U IIPOAYKTOB HX nepepa60TKH, 06pa3u03 II04YB U paCTeHI/Iﬁ
(TTK-16).

B pe3yabTaTe U3yIC€HUA JTUCHUINIJIUHBI CTYACHT JOJKECH

3HaTh: OCHOBBI CTPOCHHMS BEIIECTBA (ATOMOB, MOJICKYJI, KPUCTAILJIOB); OCHOBBI KWHETUKHU U
TEPMOJAMHAMUKU XMMHUYECKHUX IIPOLIECCOB; OCHOBBI DIIEKTPOXUMUHU; OCHOBBI TEOPUU PACTBOPOB
NIEKTPOJIUTOB U HEAIEKTPOIUTOB; XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
BELIECTB; MECTO AHAIMTUYECKOM XMMHH B CHUCTEME HAyK; CYILECTBO PEAKIMI M IPOLECCOB,
UCIOJb3YEMbIX B aHAIUTUYECKOM XWMUU; NPUHIUIBI U 00JACTH HMCHOJIb30BAaHUS OCHOBHBIX
METOZOB ~ XHMHYECKOrO  aHANIN3a(XUMHYCCKUX, (GH3HKO-XUMHUYCCKUX U  (DU3HUYCCKUX);
TEOPETHYECKHE OCHOBBI OPraHUYECKOM XMMMH, OCHOBHBIE KJIACCHI OPTraHUYECKUX COCAVNHEHUN —
CTpOEHUE, CIIOCOOBI MOTYUYEeHHUs, PU3MUECKUE U XMMUYECKHE CBOWCTBA.

YMETb: COCTAaBJIATH JJICKTPOHHBIC Q)OPMYJ'II:I aTOMOB XUMHNYECKUX DJICMCHTOB,
ONPEACIATh UX XapaKTEPHbIE BAJEHTHOCTU W CTENEHU OKHUCIIEHHS, U3MEHEHHE KHCIIOTHO-
OCHOBHBIX M OKHCIIMTEIbHO-BOCCTAHOBUTEIIHLHBIX CBOMCTB BCIICCTB, paCCUUTLIBATH
KOHLIEHTPAlLlUU BEUIECTB B PaCTBOPAX; PaCCUUTHIBATL CKOPOCTH XUMHUYECKHUX IIPOLIECCOB U
PaBHOBECHBIE COCTOSIHUS OOpaTHUMBIX pPEaKIHil; pacCUUTHIBATh TEIUIOBbIE A(PGEKTH U
OLICHMBATh BO3MOXHOCTb IIPOTEKAHUS XUMUUYECKUX NTPOLIECCOB; IPOU3BOAUTH pacdyeTsl pH
pPacTBOPOB KUCJIOT, OCHOBaHMM, COJIEH; paccTaBisATh KOIPQUIMEHTHI B ypaBHEHUSX
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PeaKIHii; paccuuTbiBaTh JJC rambBaHUYECKUX
AJIEMEHTOB; BIJIAJIETh METOJO0JIOTHEH BHIOOpAa METOJIOB aHAIM3a; BBIACIATH M OUUINATH
OpPraHMYECKNE COEAUHEHHUS, IPOBOJINUTH KAUECTBEHHBIN aHAIN3 OPraHUYECKUX COEIMHEHUM.

HMeTb  HABBIKH: Oe3onacHoil  paboOTBl B~ XHUMHYECKOM  JabopaTopuu;
B3BEILIMBaHUs, U3MEpPEHUsI 00BEMOB M IJIOTHOCTEH KUIAKOCTEH; ompenenenus pH pacTBopos;

MPUTOTOBJICHUS PACTBOPOB c 3aJlaHHOU KOHIIEHTpaIuei;
KaueCTBEHHOTO XHUMHUYECKOTO aHaJM3a; KOJMYECTBEHHOTO  (00BEMHOTO)
XUMHUYECKOTO aHaIN3a, aHalm3a KHCIIOTHO-OCHOBHBIX u OKHUCIUTENBHO-

BOCCTAHOBHUTEIIHPHBIX CBOWCTB BEMIECTB, pabOTBI C XUMHUYECKOW TOCYAOH, pabOThl C
OpPraHUYE€CKUMH BELIECTBAMU, C TEXHUUYECKUMH U aHAJTUTUYECKUMH BECAMH.
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DoH/ OLIECHOYHBIX CPEeICTB

OkBuBalieHT. OnpesiesieHne SJKBUBAJICHTA CIOKHBIX BEILIECTB.
Kpucramibl. AHU30TpONMSI CBOMCTB.

MouekysipHble, aTOMHbBIE, MOHHBIE U METAJUTMUYECKUE KPUCTAILIIBI.
CBs13b cTpoeHHs ¢ PU3MUEeCKUMH CBOMCTBAMH BEIL[ECTBA.
DOTOXMMUYECKUE, TEMHOBBIE U PAANO3ANIUTHO-XUMUUYECKUE PEAKIIIH.
Pa6otsl K.A. Tumupszesa. 3nauenue GporocuHTe3A.

CTeKJISTHHBIN 3JIEKTPOJ] ¢ BOJOPOIHON (DyHKIKEH.

CTeKIIIHHBIE AMEKTPOAbI C IPYTUMH (YHKIHSIMH.

AMUHBI anudaTHIECKOro psijia (3K3aMeHAIIMOHHBIN BOIIPOC).

10. Anudarudeckre yriaeBo10poabl CO CMEIIAHHBIMU (QYHKIHSIMHU.
11. 'eTeponkiInyecKue COETUHEHUS.

12. ®oroxumuyeckue

CoNoOR~WNE

6.2. Boripocel AJ1s1 MOATOTOBKH K 3a4€Ty M 3K3aMeHY
Yacts 1. Heoprannuyeckasi 1 aHaAJIMTHYECKAS] XUMMS

Heopranuyeckasi Xumus

OcHoBHble nonoxenus AMY. Arom. Monekyna. Xumuueckuil snemeHt. IIpocteie u
ciloXHble BemecTBa. OTHOCHUTENbHAs aTOMHAas Macca, OTHOCUTENIbHAs MOJIEKYJISpHas
Macca. Monb.Yucino ABoraapo. Mosnsipaast macca.

OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI.

OCHOBHBIE THUITBI XUMUYECKHUX PEAKIIHM.

Knaccel HeopraHu4eckux BeIeCTB:OKCHbI, KUCIOThI, OCHOBaHMs, coiu. VX ¢usndeckue
U XUMUYECKUE CBONCTBA, CIIOCOOBI MOITYYEHHUS.

Crpoenue aroma. Mopnens Pesepdopna, ero nHemocrtatku. Teopust bopa. KBantoBas
TEOPHsI CTPOEHUS aTOMa.

KBanroBeie uncna. [Tpununn ITaymu. IlpaBuno I'ynna. IlpuHnnn HauMeHbLIEH SHEPIHH.
[IpaBuna KneukoBckoro.

[lepmonnueckuii 3aKOH M INEpUOAMYECKAs CHCTEMAa XUMHUYECKHX DJIEMEHTOB
AN .Menneneesa. Ilpunuun mnocrpoenus. I'pynmel um  nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHUsl CBOMCTB aTOMOB, HPOCTBIX BEIIECTB U COEAMHEHHUH, 00pa30BaHHBIX
XUMUYECKHMH DJIEMEHTAMM, B IIpEAeNiax IVIABHBIX MOJAIPYNI M IIEPHUOJIOB CHCTEMBI
J.N.Menneneena. [TeproanyHOCTD CBOMCTB aTOMOB
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Xumuueckas CBsi3b. M300pakeHue xXuMuuyeckon CBs3u. KoBasieHTHast (TossipHas,
HenoJisApHast). Mexanu3Mbl 00pa3oBaHUs KOBAJIEHTHOH cBsi3H. CBOMCTBAa KOBaJICHTHOM
cBs3u. ['uOpuanzauus opouraneit. Jlunons, 1auHa JUNONS, IUMIOIBHBII MOMEHT.

HNonnas cBA3b.

Bonoponnas cBs3b. MexMoIIeKyIsipHass U BHYTPUMOJIEKYJSIpHAs BOJOPOJHBIE CBSI3U.
3HaueHne BOJOPOIHBIX CBA3EH.

Merammueckas cBA3b. CXOACTBO U pa3jinuue ¢ KOBAJIIEHTHOMN CBA3bI0. HEeHACHIIIEHHOCTH
Y HEHAIPABJICHHOCTh METAJUIMYECKOU CBS3H.

Xumuueckass kuHeTuka. CKOpocTh XMMHUYECKHX peakuui. Cucrema. I'oMOreHHble H
rereporeHHble cucteMbl. Paza. CKOpoCcTh TOMOT€HHOMN U FE€TEPOT€HHOM peakLuil.
@akTophl, BIUAKIIAE HAa CKOPOCTb XUMHUYECKHX pPEAaKUUWd. 3aBUCUMOCTh OT
KoHLeHTpaluu. OCHOBHON 3aKOH XUMHUECKOM KUHETUKH.

BiusiHre Ha CKOpPOCTh XMMHUYECKHX peakiui temmeparypsl. [IpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJbl. ODHEpPrusl AaKTUBAlMH. 3aBUCUMOCTb SHEPIrUM aKTUBALMU OT
IPUPOJIBI PEearupyroIIuX BeHIeCTB. DHEpreTUYecKkuil Oapbep, MEepexOJHOE COCTOSHUE.
VYpaBHeHue AppeHuyca, Kak Oo0jee TOYHO OIIMCBHIBAIOIIEE 3aBUCUMOCTb CKOpPOCTHU
XUMUYECKON PEAKIUU OT TEMIIEPATypPHI.

3aBUCUMOCTbh CKOPOCTH XMMHUECKUX PEAKLMI OT PUPOABI PEATUPYIOIIETO BEIIECTBA.
[TonsiTue o katanmuze W kKaranuzaropax. Karamutumyeckue peakuuu. ['OMOreHHBIM H
reTeporeHHbll KaTanu3. MeXaHu3M JAeMCTBUS KaTalau3aTOpOB. AKTHUBHBIE LEHTPbI
karanu3aTopoB. Karanutuueckue sasl. [Ipomotopsl. M306upaTensHOCTh KaTaaIu3aToOpPOB.
Tepmoannamuka. Tepmonunamuueckas cucrema. Pasza. ['ereporeHHass U TOMOrE€HHAas
cucteMbl. KomnoHnentsl cuctembl. DOyHKIMM U MapaMeTpbl COCTOSIHUS. BHyTpeHHss
JHEPrusl.

[leppoe Hayano (3aKOH) TEPMOIMHAMHUKU. OHTanbnus. CTaHAApPTHOE COCTOSHHE
BenlecTBa. CTaHgapTHAs SHTAIBIUS PEAKIIUH.

Tepmoxumusa. Tepmoxumuueckoe ypaBHeHHE. OCHOBHOW 3aKOH TEPMOXUMHUH - 3aKOH
I'ecca.

OHTponus Kak (YHKIMS COCTOSHHUS CHCTEMbl. TepMOJMHAMHMYECKash BEpPOSITHOCTh
cocrosiuuss  cuctembl  W. CranmmaptHas dHTponus. Btopoe Hauamo (3aKoH)
TEPMOJUHAMUKHU.

[Moctynat [lnanka (TpeThe HaYaIO0 TEPMOJUHAMUKH). MI3MEHEHHE YHTPOIMH BEUIECTBA C
YBEJIMYEHUEM TEMIIEPATYPBI.

Oneprus ['n66ca. CsizanHas sHeprus. HanpaBieHHOCTh XUMUYECKOTO IIpOlecca.
OOpatumble u HeoOpaTUMble peakuuu. XuMmudyeckoe paBHoBecue. Ilpunnun Jle
[atenbe. CMeleHE XUMUYECKOTO PABHOBECHS.

PactBopsl. Knaccudukanuss pacTBOpoB MO arperaTHoOMy COCTOsiHUIO. HachlleHHbIe,
HEHACBIIICHHBIE U NIEPECHIICHHBIE PACTBOPBI.

. Konuentpanus pactsopoB. KoHIleHTprpoBaHHbIe U pa30aBieHHbIE pacTBOPbL. CriocoObI

BBIPKEHUSI KOHIICHTPAIIMHU PACTBOPOB.
DNEKTPOIUTHI U HEANEKTPOIUTHL. CUITbHBIE, CTa0ble U CPEeTHEN CHITBI SJIEKTPOIUTHI.
DnekTponuTHueckas auccoruaius. OCHOBHBIC MOJOKEHHUS TEOPUU DIIEKTPOJIUTUUECKON
aucconuanui. MexaHusM nucconuanuu. KUcioTel, OCHOBaHUSA U CONM C TOYKU 3PEHUS
TOM. Crenens paucconuanuu. KoHcTaHTa JIMCCOIMAIUU. 3akoH pa3OaBiIeHUS
OcTBanpa.

DIIEKTpONIMTHYECKAs Auccoruanus Boasl. MoHHOE mpownsBenenne BoAbsl. BoaopoaHelil u
TUAPOKCUIIBHBIN MOKa3arenu. pH pacTBopoB cosei.

[IpousBenenne pacTBOPUMOCTH. Peakiii HOHHOTO OOMEHa.

IM'uaponus coneit. Tunsl ruaponusa. Peakuus cpeapl. CTeneHs 1 KOHCTAHTa THAPOIIN3A.
Uneansubie pactBopbl. KommuratuBHble cBoiicTBa pactBopoB. Ocmoc. OcMmoTHyeckoe
nasneHue. 3akoH Payns. CrnenctBus u3 3akoHa Payis.



32. OKHCIIUTETLHO-BOCCTAHOBHUTENbHBIE  peaknuu. Teopust OBP. Knaccudukanus
OBP.Okucnurenu 1 BoccTaHOBUTENU. MeTonibl cocTaBiieHus ypasHeHuii OBP.

33. DneKTpoin3. DIEKTPOJIN3 PACIJIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CocraBienue
I'D. 3J1C snementa. CtangaptHas 3 /1C snemenTa.

34. Dnextpoanble moteHnuanbl. CTaHIAPTHBIE AJICKTPOJHBIE MOTCHIHANBL. 3aBUCUMOCTD
9JIEKTPOIHOrO MOTCHIMAAa OT KOHIIGHTpAIMi BEHIECTB W TemrepaTypbl (ypaBHEHHE
Hepacra). DnekTpoxuMudeckuil psij HanpsyKeHU METalIoB.

35.KonuuecTBeHHAs: XapaKTEPUCTHKA MPOIIECCOB IeKTposn3a (3akoH Dapanes).

36. [lucniepcubie cucremsl. JlucnepcHas (aza u aumcnepcuonHas cpena. CycneH3uu u
smynbcun. Kommouansle pactBopbl. Oddekr Tunpans. Koarymsamus. 3HadeHue
KOJUIOMJIHBIX PacTBOPOB.

37. Kommekcusle coenuHenusd. Koopaunanuonnas teopus BepHepa. OCHOBHBIE THIIBI K.C.
Homenxkiatypa k. c. [IpakTudeckoe npuMeHEHHE K. C.

AHaJIuTHYeCKasA XUMHUSA
1. Tlpenmer, 3a1auu ¥ METOJIbI AHAIIUTUYECKOU XUMHUH.
2. PactBOpbI M pacTBOpUMOCTh. CrIOCOOBI BBIPa’KEHHSI KOHLEHTPALUK PACTBOPOB.
3. 3akoH peWcTBUS Macc. XHMHUYECKOe paBHOBecne. KOHCTaHTa XHUMHYECKOTO
paBHOBecHs, ['paHuIBl IPUMEHMMOCTH 3aKOHa JEHUCTBUSA MacC. AKTHBHOCTb.
KoadpumnmeHt akTHBHOCTH.
4. AHaJINTHYECKUE PEAKIMH, UX CHEHU(PUUYHOCTh U YYBCTBUTEIBHOCTb. TpeboBaHuMA,
IpEIbIBISIEMbIE K AaHAIUTUYECKUM PEAKLIUSIM B KAUECTBEHHOM aHaJIM3E.
5. T'ereporennsie cucremsl. [IponsBeneHre pacTBOPUMOCTH. YCI0BHUsS 0Opa3oBaHUS U
pacTBOPEHMS OCAKOB.
6. bydepHble cMecu U pUMEHEHHE UX B aHATUTUYECKOM Xumun. bydepHas EMKoOCTb.
7. AwmdoTtepHbIe THIOKCH/IBI U MX 3HaUeHHE B aHanmu3e katnoHoB |1l aH. rp.
8. T'maponu3s coneil u ero tunsl. Ctenens ruapoausa. Koncranra rugponusa.
9. Kommoumasie pacTBopbl. Micnoap30BaHne KOJUIOMIHBIX PACTBOPOB B XUMHUECKOM
aHajuse.

10. KomnnekcHble coenaenus. MIX cTpoeHue, xapakrep AUccolaliy, KOHCTaHTa
HECTOMKOCTH KOMIIJIEKCHOTO MOHA.

11.Ileproanueckuii 3aKOH KaKk OCHOBA aHAIMTUYECKON XUMUU. AHATTUTHYECKas Ki1acCupu
Kalusl KaTHOHOB.

12.006mas xapakTepucTiKa KaTHOHOB | aHanuTH4YecKoi rpynmnsl. AHAIUTHYECKUE

peaKknuu KaTHOHOB | aHAIMTHUYECKON IpyIIIIbI.
13. OO0mas xapakreprucTika katnoHoB || anamuTrueckoit rpynmsl. JleiicTBre rpynmoBo-
ro peaktnBa. KauecTBeHHbIe peakinn kaTroHa Ba?*

14. OO6mas xapakrtepuctuka KkatuoHoB |l anamuThueckoit rpynmbl. /[leiicTBue
IpyIIIOBOro peakTiea. KauecrBennbie peakiun karnona Ca.2*
15. OO6mras xapakrepucTuka KaTtuoHOB |l aHamuTthueckod rpynmbl. JlelicTBue

TpYIIOBOTO peakTuBa. KauecTBeHHBIE peakiMy KaTHOHA Mg2+.

16. OOmas xapakrepuctuka katuonos Il an. rp. JlelictBue enxux menouerdr, NH,OH
Ha kaTuonsl 1 an. rp.

17. Xapaxrepuctuka karuonos |l an. rp. cr¥, zn*. [elicTBue rpymnmoBOro peakTuna.
KadecTBenHble peakiiuu KaTHOHOB cr¥, zn*,

18. Karmonsr Il anamutuuyeckod rpymnmel. JlefiCTBHE TIpyNIoOBOr0  peakTHUBA.
KadecTBeHHbIE peakiun katnoros Mn”*, Cr¥*,
19. Karwowwer Il amamuTudeckodd rpynmel.  JlelicTBHE TPYIIIOBOTO pPEaKTHBA.

KadecTBeHHBIE peakIuy KaTHOHOB Fe*”, Fe?".

20. Karuons! IV anamutryeckoit rpymmsl. [Tonrpymma cepedpa. O0mue u xapakTepHbIe
peaKIum Ag+, Pbh?*

21. Karuonsl IV ananutuueckoit rpynnsl.. [loarpynna meau. O6ume u xapakTepHble



peaxuuu Cu®*, Bi®".

22. OO0mas xapakTepUCTHKAa aHMOHOB. XapakTepHble peakuuu. OTKpBHITHE aHUOHOB
SO,*, CO3™, CI', NOs..

23. AmnHaim3 pacTBOpa HEU3BECTHOM COJIH.

24. T'paBumerpuueckuii Meron aHanu3za. OrmpelesieHue 30JbHOCTH, BIIAXKHOCTU
npoaykra. Ocaxmaemass W TpaBuMeTpudeckas (BecoBasi) (opmbl. TpeOoBanwms,
HpPEeAbABISAEMbIE K HUM.

25. T'paBumerpuueckuii MeTol aHaMU3a. Berurcnenus B rpaBuMeTpun. Pacuér HaBeckw,
0CaJUTeINsl, MAaCCOBOM J10JIM BellecTBa B oOpasiie.

26. TexHuka BBINOJHEHUS omnepauuid B  rpaBumerpun (0TOOp cpeaHel MpoOHI,
pacTBOpeHMs] HABECKH, (UIBTPOBAaHMA U TMPOMBIBAHMSA OCAJKa, MPOKATMBAHUSA
ocajka).

27. I'paBumerpus. OmpeneneHue COAEPKaHUS  KPUCTAUIM3ALMOHHOM  BOJBI B
KPUCTAUTMYECKOM  xJiopuze  Oapusi(penBapUTeNbHbIE  pacy€Thl,  TEXHUKa
IIPOBEJICHUS aHAJIN3a, PACUET Pe3y/IbTaTOB aHAIN3A U ITOTPEITHOCTH ONPEICIICHHUS).

28. Turpumerpuueckuii Meton aHamm3a. OcHOBHbIe ToOHATHA. Kiaccudukanus
METO/I0B.

29. Tutpumerpuueckuii wmeron aHamu3a.. CrocoObl BBIPAXEHUS KOHIIECHTPAIMH
pacTBOpOB B TUTPUMETPUU. BrlumcieHue B TUTpUMETpHM. 3aKOH SKBHUBAJIECHTOB.
Paz6asnenue pactBopos. [IpaBuiio kpecra.

30. KucnorHo-oCHOBHOE TUTpOBaHHE. Xapakrepuctuka meronaa. OmpeneneHue TOUKU
9KBUBAJIEHTHOCTH. Bb10Op MHIuKaTOpA.

Yactes 2. Pusnueckas u KOJUIOUIHAsA XUMHUSA

1. TIpeamer u metoas! (puzmueckoit XxuMuu.O0IMe MOHATHS 00 arperatHbIX COCTOSIHUSIX
BellleCTBa. MneanbHbIN ra3 U uaeaibHOE COCTOSIHHE BellecTBa-ra3a.l'a3oBbie 3aKOHBI. Y paBHCHHE
MenneneeBa-Kianeiipona.

2.
3.
4.

o

10.
11.

12.

13.

Wneanbubie razossle cmecu.llapuuansHoe nasinenue.3akoH JlanbToHa

[Ipenmer xumuyeckoit TepMoauHaMUKU.OCHOBHBIE MOHATHUS U BEIMYUHBI.

[TepBbiii  3akoH(Hawyano) TepmoauHamuku. Tepmoxumus. TeruoBoit 3ddexr mporecca.
Ontanbnud. 3akoH ['ecca u crneacTBust U3 Hero.TemnoTsl cropaHuss U ooOpaszoBaHus. Ux
3HAYEHUE B TEPMOXUMHUUYECKUX pacyeTax.

Bropoit 3akoH(Hauano) repmonuHaMuku.Ilonstue o6 suTponuu.Ilocrynar [Tnanka.
Xumuueckoe paBHOBecHe.3aKOH aelcTBHA Macc.KoHcTaHTa paBHOBECHS, BBIPaXEHHE €TO
yepe3 KOHIEHTPALHIO,JIETYYeCTh, AKTUBHOCTD.

[TpuHIMI NOABMKHOTO paBHOBecHs. I'eTeporeHHbIe (a30Bble paBHOBECHS.

[IpaBuio ¢a3z I'n66ca.

PactBopbl.Buasl pactBopos. MaeaneHble pactBopbl. 3akoH Payns. IlonoxxurtenbHblie u
OTpHULIATEIIbHBIE OTKJIIOHEHUS OT 3aKOHa Payis.

3axonbl KoHoBasnoBa. 3akoH ['eHpu U crieACcTBUsI U3 HETO.

3amep3aHue U KuneHue pactBopos. Kprnockonus u 30yanockomnusi.

Ocmoc. OcMmoTHYeCKOE JaBlieHHWE pacTBOpoB. M30TOHHMUECKHE, TUNEPTOHUYECKHE MU
TMIIOTEHUYECKHE PACTBOPBI.

OcunoBel  TOJ] Appenuyca. Koncranrta u crenenp auccornuarnmu. CuinbHbIE U cladbie
anekTposuThl. 3akoH OctaBanmpga. Teopust CHIBHBIX JJEKTpoJauUTOB. [loHsITHE 00
aKTUBHOCTSIX 3JIEKTPOJIUTOB U MOHOB U KO3()(HUIIHEHTaX aKTUBHOCTH.

DNeKTpOnpOBOJHOCTh pacTBOpOB AJIEKTPOJIUTOB. Y IeJIbHAS nu SKBUBAJICHTHAs
AIEKTPONPOBOJHOCTh. 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB.IloABMKHOCTH HOHOB. 3aKOH
Komppayma. I'D. I'D u3 anexrpogo Zn-Cu, onynieHHbIX B pactBopsl coneii ZnCl, , CuCl.,.
dopmyia HepHncra.



14. Kunernka xumuueckux peakuuii. KunHernueckas kmaccudukamus peakiuid. CKOpocTh X.p.
3aBUCHUMOCTH OT pa3iIM4yHbIX (hakTopoB.DHeprus akTuBauuu. Karanus. Tunsl kartanmsa.

15. PacTBOpBI BEICOKOMOJIEKYJIAPHBIX coenuHeHnii. Habyxanue u pactBopenne BMC. Crenenb
U CKOpOCTh HaOyxaHus. @akTopbl HAOyXaHUSI.

16. OO6mias xapakTepuCTHUKa KOJUIOMIHBIX CHCTEM. MEeTObI MOTydeHHsl U OYUCTKH K.c.CTpoeHue
1 3apsi]i KOJUTOMIHBIX YaCTHUIL. Y CTOWYMBOCTD K.C. U KOATYJISIUS.

Yactb 3. Oprannyeckass XuMHs

1. Bo3HUKHOBEHHE OpraHMYecKOM XHWMUM Kak Hayka. [lepBble Kiaccudukanuu
OpraHu4eckux BewmecTB. JlocTpykTuBHBIE TeopuH. [IpeanochlIKM BO3HMKHOBEHHUS TEOpUHU
XUMHYECKOTO CTPOCHHS.

2.0cHoBHble nonoxenuss TXC oprannueckux Bemects A.M.bytieposa.

3. Knaccupukanuss XMMUYECKHX pEAKLUUH, TUIUYHBIX [UIi OPraHMYeCKHX BELIECTB.
Knaccudukanust opraHn4eckux coeInHEHHH.

4 IlpenenvHbie yrieBomopoasl (ankanbl). ['omomor. psa. ®us. cBoiictBa. M3omepbl u
romonioru. [uOpumuzanms. Homenkmatypa. Meran, ero ¢Qusuueckue cBoiicTBa./[Ba
«IIPOTUBOPEUUSA» B CTPOEHUM MeTaHa. XMMHUYECKHE CBOMCTBA aJKaHOB. MeXaHM3M peakuuu
3amenieHus. [lonyyenue u npUMeHEHUE AJIKaHOB .

S.Huknoankansl. HomeHnknarypa, usomepus. Pu3ndecKMe MU XUMUYECKUE CBOMCTBA.
[TonydeHune U HaX0XKIEHUE B IPUPOJE.

6.AJKEeHbI(3TUIICHOBBIE YTIIEBOAOPOABI, oieduHnbl). ['omonornueckuii psa. Homenkiatypa.
N3omepusa. ®Pusndeckue M XUMHUYECKHE CBOMCTBA.MeXaHM3M peaknuuu IPUCOCIUHEHUS.
Otunen.CtpoeHue MoJieKyibl, rTuopuan3anus. [lonyuenue u npuMeHeHne aJKeHOB.

7.Ankanuensl (nueHoBble yrieBogoponasl).Knaccudukanus. Homenknarypa. U3omepus.
Xumunyeckue cporcTsa. [lonydyenue nu npuMeHeHue.

8.Ankunsl (aueTuieHoBble yriaeBoaopoasl). Homenknarypa. M3omepus.

dusnuecKkue U XUMHUYECKUE CBOMCTBA. ALIETWIIEH, CTPOCHHE MOJEKYJIbl, THOpUAU3aLus.
[lony4yenue aneTuiieHa u ero roMOJIOrOB.

9.Apenbl(apoMaTuueckue yriesoaopoasl). Homenknarypa. N3omepust. bensonn.
®dusnyueckre CBOWCTBA. DJIEKTPOHHOE CTpPOeHHE OeH30J1a. XWMUYECKHE CBOWMCTBA apeHOB.
[Tpumenenue 6ensona. [lonyuenue apeHos. Tonyodn, ero ¢puszndyeckue 1 XMMUYECKHUE CBOICTBA.
®enoubl. Pu3ndecKkrne 1 XMMUYECKUE CBOMCTBA.

10.IIpenensubie oqaoaTomMuble ciupThl. Homenknarypa. M3omepus.®u3. u XUM. CBOMCTBA.
CrniocoObl mostydeHus: ¥ NpuMeHeHne. TaHod (3TUI0BbIN cupT). [lonydyeHne u npuMeHeHue.

11.IIpenenbuble  MHoOroatoMuele cnupthl. Ilpocreiimme mnpencrasurenu. Pus. u
XUMHUEecKue cBoiicTBa. IIprMeHeHne MHOr0aTOMHBIX CIIUPTOB.

12.IIpoctsie 3¢pupsl. Homenknarypa. [Tonyuenne. ®du3. u xum. cBoiictBa. IIpumenenue.

13.Anpnierunpl ¥ ketoHbsl. CTpoeHue M HOMeHKIaTypa. M3omepus. ®u3. u XxumMuueckue
CBOMCTBA aJbAETUA0OB U KETOHOB. [loydyeHue anpaerujoB U KETOHOB.

14.IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. [omonor.psa. Homenknatypa,
nzoMepus. dusnuyeckue CBOWCTBA. B3auMHOEe BIUsSHHE aTOMOB B MOJIEKysne.XHM. CBOMCTBA.
[TonmyueHue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.

15.0TnenbHbIe MPEACTaBUTENH KapOOHOBBIX KHCIOT (MypaBbHHAs,YKCYCHAsl, OJICMHOBAs,
NaJbMUTUHOBAs, cTeapuHoBas). HemnpeaenbHble apoMaTHYecKHMe KapOOHOBbIE KHCIOTHI
(canmuuuiioBasi, akpuIIOBas, IaBEJIeBasi, TepedTaneBas).

16.Cnoxusie 3¢upsl.llonyuenne. Homenknarypa. @usnueckue 1 XUMHUECKUE CBOMCTBA.

17. Jlunuael. Knaccudukauus. Xupsl.Ilonyuenue. Xumuueckne cBOMCTBa KHUPOB.

18.YrneBoael. CoctaB.Knaccudukanms. I moko3za.Ctpoenne. M3omepust. duz. u Xum.
coiictBa. [Ipumenenne. Caxapo3za. Ctpoenue u cBoiictsa. Kpaxman u nemitono3a. XuMU4ecKue
CBOMCTBA.

19.Amunbl.CoctaB.Homenknatypa.M3omepuss. ®us. u  xuM. cBoiictBa. Ilomyuenue.
Anunus. CTpoeHue, CBONCTBA, MOIy4YEHHUE.

20.AmuHokucnotel. Homenknarypa, uzomepus, ¢u3. u xum. cB-Ba. [lomyuenue u
IIPUMEHEHHUE.

21. Hyknewnosbie kuciiotsl. O0mas knaccudukarus (JJHK, PHK).



22. buonornyecku akTUBHbIE OPTAaHMYECKHE COCTUHEHUS B CEIIbCKOM XO3SMCTBE.

Yacrs 1. Heopraﬂuqeckaﬂ H aHAJIMTHYCCKAasA XUMUSA

Beenenne. [Ipenver u 3amaun XxuMuu. Mecto XUMUU B psny (yHIAMEHTAIbHBIX HayK.
ATOoMHO-MOJIEKyJIsipHOEe  yyeHue. ATtoMm. Monekyna. IIpocTeie U CJHOXKHBIE BEIIECTBA.
OTHOCHUTEeNIbHAsI aTOMHAsI Macca, OTHOCUTEIIbHASI MOJIEKYJIsipHas Macca. Mok, MonsipHast Macca.
OCHOBHBIE  CTEXMOMETPUYECKHE 3aKOHBL.3aKOH SKBUBAJEHTOB. MeTonpl ompeneneHus
HKBHUBAJICHTA IIPOCTOTO U CIIOKHOIO BEIECTBA.

Crtpoenne aroma. lIlepuoamyeckuii 3aKOH M NepHOANYECKAsi CHCTeMa 3JIEMEHTOB
JL.U.Menneneesa. CoctaB aTOMOB. DjieMEHTapHble YacTUIlbl. ATOMHOE siipo. KopnyckymnspHo-
BOJHOBOM Jnyanu3Mm. YpaBHenue Ilmanka. I'mmore3a ne bpoitsigs. KBaHTOBO-MexaHWdeckas
Teopust crpoeHus aroma. [IpuHuun nHeompeneneHHocTH. BosiHoBoe ypaBHenus Ilpeaunrepa.
KBanTtoBeie uymcna. Ilpunnun Ilaynu. IlpaBuno Xynpa. [IpuHuMn HavMeHbIIEH SHEPrUU.
IIpaBuna Kneukosckoro.

[lepuonnuecknii 3aKOH M MEPUOJUYECKAs CHCTEMA sanementoB J[.M.Menneneena.
Crpykrypa u Qopma mepuoIuueckor cuctemsl. S-, p-, d-, u f-anmementsr. Ileproandeckue
CBOMCTBA 3JIEMEHTOB.

Xumuueckasi cBsi3b. TuIbl XUMUUECKOH CBsi3u. KoBanieHTHas (TOJISIpHAS M HETIOJISIPHAs).
CurMa- u nu-cBs3u. OCHOBHBIE XapAaKTEPUCTUKU KOBAJIEHTHOM CBA3M. JJIMHA U SHEprus CBA3M.
Kpatnocts cBsizu. ['mbpuamzanus atomHbix opOutaneit. [lomspusamust cBsizu. AUMOIBHBIM
MOMEHT CBSI3M. XapaKTePUCTUKH B3aUMOJCUCTBYIOIIMX AaTOMOB: IOTEHIMAJ HOHU3ALNH,
CPOJICTBO K DJJIEKTPOHY, 3JEKTPOOTPULATEIIBHOCTh. VOHHAs CBSI3b KakK MPENENbHBIN Cllydai
KOBAJEHTHOM MOJIAPHON CBS3U. JJOHOPHO-aKIENTOPHBIM MeXxaHU3M 00pa3oBaHMs KOBAJIEHTHOU
cBsA3u. BomoponmHas cBs3b. MexmomnekymnsapHas UM BHYTPUMOJIEKYJIIpHAs BOJOPOAHAs CBS3b.
MexXMOJIeKyIsipHble  B3aUMOJEWCTBUSL ~ MOJIEKYJI.  3HAauy€HUE  BOJOPOAHBIX  CBS3EH.
Merammueckass cBsa3b. KomriuiekcHbele coenuHenus. KoopauHanvoHHas Tteopus. TuUNnYHBIE
KoMILIeKcooOpa3oBarenin M jurapabl. Kiaccupukanuss ¥ HOMEHKIATypa KOMILJIEKCHBIX



coenuHeHnii.  Jluccomuamnus ~— KOMIUIGKCHBIX — coeauHeHumil.  KoHcTranTta — HECTOHMKOCTH
KOMIUIEKCHOTO HOHA. [IpMeHeHne KOMIUIEKCHBIX COEIMHEHU.

JHepreTKa W HAINpaBJIeHHMe XHMHUYECKHMX mnpoueccoB. TepmoauHamuka. OyHKIUU U
napameTpbl COCTOssHUs. BHyTpeHHss sHeprus. [lepBblil 3aKOH TepMOJAMHAMUKH. DHTAJIBIINS
BemecTBa. TermnoBbie 3(PGEKThl XUMUYECKUX PEAKIHMA. DK30- U IHJOTEPMUYECKUE PEAKIIHH.
Tepmoxumuueckne ypaBHeHus. .3akoH ['ecca. Ilonarue 00 sHTponuu. Bropoii 3akoH
tepmonuHamuku. Iloctynar ITmanka. Dueprus ['mb6ca oOpasoBanus BemiecTB. CTaHmapTHOE
COCTOSIHME BEILIECTBA.

Xumuueckasi KuHeTuka. Karanu3. Xumuueckoe paBHoBecue. Kiraccupukanus
peakuuii B XMMUYECKOM KUHETUKe. ['oMo- U rereporeHHsle peakuuu. CKOpOCTb XMMHYECKOU
peakiuu. PakTopbl, BIUAIOIIME HAa CKOPOCTh XUMHYECKON pEAaKLUU. 3aKOH JEHCTBUS Macc.
Kunernueckoe ypaBHeHue. l[lopsmox um MonekynspHOCTh peakumu. lIpaBmno Bant-T'odda.
Teopust akTUBHBIX CTOJKHOBEHHUI. DHEprus akTUBaluu. YpaBHEHHE AppeHuyca. XUMHUYECKUE
pEeaklMy B F€TEPOreHHbIX CUCTEMAX.

Karanu3. ['omorennbplii u rereporeHHbId Karanu3. WMuruOutoper. Teopum kaTamusa.
Karanutuueckue siapl. [Ipomoropsl. U30upaTensHOCTh KaTaau3aTOpPOB.

O6Oparumble ¥ HeoOpaTUMbIE peakluMu. XHUMHUecKoe paBHOBecue. Koncranra
XUMHUYECKOT0 paBHOBecus. Cmenienre xumuueckoro papHosecus. [Ipunmnun Jle [larense.

PactBopsnl. Vctunnbie pactBopbl. O0mue cBoiicTBa pactBopoB. PactBopumocTs. CriocoObl
BBIPDAKEHMUSI KOHLEHTpAlM pPacTBOPOB. OHEPreThKa Ipolecca pacTBOPEHUs. XUMUYECKas
teopusi pactBopoB J[.M.MenneneeBa. PactBopeHue kak (U3NKO-XMMHYECKHH Ipolecc.
Ouszuueckas Teopust pactBopoB. [lonarue o0 uaeanbHOM pactBope. PazbaBineHHBIE pacTBOPHI
HedIeKTpoauToB. 3akoHbl Payna. Kpuockomuss m »s0ynmuockonus. OcMOTHYECKOE [aBJIEHUE
pactBopa. OcMOcC B IpUpO/IE.

PactBopbl  anekTponuToB.  M30TOHWYECKHiT KO OUIMEHT.  DIEKTPOTUTHUYECKAs
JUccouuanys B BOJHBIX pacTBopaX. CuibHble U ciadble anekTpoianThl. KoHcTaHTa M cTeneHb
JUCCOIUAIMKM  CITadoro 3JeKTpoiuTa. 3akoH pazbaBneHus OctBanbaa. Teopusi CHIBHBIX
aneKTpoauToB. Kaxymiascst CTelneHb IUCCOLMAMM CHJIBHOTO 3JIEKTPOJIUTA. AKTHUBHOCTH U
koaduuent aktuBHocTU. oHHas cuna pactBopa. MonHoe nmpousBenenue BoAbl. Bogopoausiii
nokazarenb. Meronabl onpeaenenust pH. bydepnbie pactBopsl. ['maponus coneil. MonHbIE
ypaBHEHHUsl peakiuu rujaponusza. KoHcTanTa u creneHb ruaponusa. HeoOpaTumelil ruaposus.
TpyIHOPAacTBOpUMBIE  BJIEKTPOJIMTBHIL. PaBHOBECHME ~ OCamOK-PaCTBOP. [IpousBenenue
pactBopumocTu. llpencraBieHne O COBPEMEHHBIX TEOPHUSX KHUCIOT M OCHOBAHM.
IIporonutnueckas Teopus bpencrena-Jloypu. Ilonstne o kuciorax u OcHOBaHMsX Jlpromca.
HucnepcHble cucremsl. Knaccudpukanuss nucnepcHbix cucteM. CyclneH3uu U SMYJIbCUH.
Komnougneie pacTBOphl. Y CTOMYMBOCTH KOJUIOMIHBIX pacTBOpPoB. CTpoeHWEe KOJUIOUTHOM
YaCcTHIBI W MHLEIBL. DJIEKTPUUYECKHE CBOMCTBAa KOJUIOMAHBIX cucTeM. JlnoduiapHble
nrno¢oOHbIe KOJUTOUABL. 307u u renu. [lenTuzarus, Koarymisius, CEIUMEHTAIUs KOJUIOWIOB.
PactBopb! BeicOKOMOJNIEKYIIsIpHbIX coequHeHnit (BMC). Metoasl cuntesa BMC. ®@usnueckue u
XMMHYECKUE CBOMCTBA MOJIUMEPOB.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC  PEaKIUU. JJEKTPOXHMHYECKHE IPOLECCHI.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakliny. CTeneHb OKucaeHUs. BaxkHele oKuciIuTenu u
BoccraHoButenu. Tunbl OBP. IlpaBuna ypaBHMBaHMS B KHUCIJIOH, LIEIIOYHOM M HEWUTPAIbHON
cpenax. YpaBuenne Hepucra. OB nmorenunan. Hanpasnenue nporexkanus OBP. OB skBuBaieHT.
OnexTpoAHbll mnoTeHUMan. Psaa  HampsokeHuid MetannoB. ['D. DnekTpoaBKyllas —cuia.
OnekTponn3 kak OB mponecc. D1MeKTpoau3 BOJHBIX PACTBOPOB M paciuiaBoB cosel. [loreniman
pasniokeHus. SIBIeHHE MepeHanpsuKeHUs. DIeKTPOXUMHUEcKass Koppo3us MeTauioB. CrocoOsl
3aIIUTHl OT KOPPO3HH.

Beenenune. AnanuTuueckas XMMUS U XUMHAYECKUH aHanu3. OCHOBHBIE TIOHATHUS; METO]
aHa/IM3a BEUIECTBA, METOIMKA aHAIN3a, KAU€CTBEHHBIN XMMUYECKHUI aHaIN3, KOJINYECTBEHHBIN
XUMHUUYECKUHN aHallu3, 2JIEMEHTHBIN aHaln3, QYHKIMOHAIBLHBIN aHaIN3, MOJIEKYJISPHBIN aHau3,
(azoBbIif ananu3. OCHOBHBIE pa3ziesibl COBPEMEHHOMN aHanuTuYeckon xumun. KpaTkuit



HWCTOPUYECKHUI OYEPK Pa3BUTHUSI AaHATUTHYECKOM XUMHHM. [[puMeHeHne MeTo10B aHaTUTUYECKON
xuMud B papmanuu. @apmaneBrndeckuii aHanuz. @apmaxoneiiHple METOIBI.

AHaNUTUYECKHUE MPU3HAKU BELIECTB U AHAJUTUYECKUE PEAKIMU; THUIIbl aHAIMTHUYECKHX
peakuMM M PEareHToB. XapaKTepUCTUKA YYBCTBUTEIBHOCTH AHAJIMTHYECKUX pEaKUui
(npenenbHOE pa3baBiieHUE, NpeACibHAS KOHICHTPAIMS, MHHUMAJbHBIA 00BEM IPEIEIBHO
pa30aBIIeHHOT0 pacTBOpa, Mpeaen OOHapyKeHUs, OOHAPYKUBAaeMbIi (OTKPBHIBAEMbI) MUHUMYM,
II0Ka3aTesb YyBCTBUTEILHOCTH) .

OO0mume TeopeTHyecKHue OCHOBbI aHAJMTHYecKOi Xxumuu. [IpuMeHeHHe HEKOTOPBIX
NOJIOKEHHIT TEeOpPHH PACTBOPOB JJIEKTPOJMTOB M 3aKOHAa JelCTBYWIIMX MacCc B
AHAJIMTHYECKON XMMMH.

CunbHble U cradble 37eKTPoaUThl. KOHIIEHTpalys HOHOB B pacTBOPE;

CHOCOOBI BBIp@XEHHS] KOHIEHTpAlMH. AKTHUBHOCTH 3JEKTPOJMTOB, HOHOB; KO3(hdUIueHT
akTHBHOCTH. MOHHasi cuia (MOHHAs KPEIoCTh) pacTBOpa; BIMSHHE HMOHHOW CHIIBI pacTBOpa Ha
K093 DUIMEHTHI aKTUBHOCTH (MHAWBUAYaTIbHbIC, CPEAHEHOHHBIC) HOHOB. pH BOIHBIX PacTBOPOB
JIEKTPOJIUTOB.

[IpumeHeHue 3akOHa ACUCTBYIOIIMX MAacC B AHAIUTUYECKOM XUMHH. OCHOBHBIE THIIbI
pPaBHOBECHHM, NPUMEHSEMbIX B aHAJUTUYECKOW XUMHUU. KOHCTaHTa XMMUYECKOTO paBHOBECHS
(McTHHHAS TEPMOIUHAMHUYECKAsI, KOHIICHTPAIUOHHAS) .

['ereporeHHble  paBHOBECHSI B CHUCTEME OCaJOK - HACBIIIEHHBI  pacTBOp
MaJIOPACTBOPUMOTO IEKTPOIUTA U UX POJIb B AHATUTUYECKON XUMMH.

Croco05bl BBIPpAXKCHUA pPacTBOPpUMOCTHU MaJIOPaCTBOPUMBIX OJICKTPOJIHUTOB.
[TpousBenenue pacTBOPUMOCTH (IIPOMU3BEACHHE aKTUBHOCTH) MaJIOPACTBOPUMOIO AIICKTPOIUTA.
YcnoBue o0pa3zoBaHUSA 0Ca/IKOB MaJopacTBOPUMBIX 3JIEKTPOIUTOB. BinsHue nobaBok
IOCTOPOHHUX 3JICKTPOJIMTOB HA PACTBOPUMOCTb MaJIOPACTBOPUMBIX 3JIEKTPOJIUTOB (BIIUSHUE
I[06aBOK 3JICKTPOJIMTOB C OAHOMMCHHBLIM HWOHOM, BJIUSAHUC I{OGaBOK IMOCTOPOHHETO
(nHOEeepeHTHOr0) ANEKTPONUTa). BiusiHUue pa3iuuHbIX (DAKTOPOB HAa IMOJHOTY OCAXKICHUS
0CaZKoB M HUX pacTBopeHue. JlpoGHoe ocaxkaeHue. IlepeBox OJHMX MalOpacTBOPUMBIX
3JIEKTPOJIUTOB B JPYyTHE.

Kumomno-ocuoenbtepaguogecu}l u ux pojiv 6 AHATUMUYUEeCKOU XUMHH.

[Iporonmutnyeckue paBHOBecHs . [lOHSATHE O MOPOTOMUTHYECKOW TEOPHUM KHCIOT U
ocHoBaumil. [IporonuTudeckue paBHOBecus: B Boje. XapaKTEPUCTHUKA CUJIbI CIA0BIX KUCIOT U
ocHoBaHMs. KOHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH, UX TTOKa3aTelu.

I'unponus. KoHcranta u creneHs ruaponusa. Beruncinenne 3HaueHuid pH pactBopoB coleid,
MOABEPTAOIIUXCS THAPOIIU3Y.

bydepusie cucremsl (pactBopbl); 3HaueHus pH OydepHbIx pacTBOpOB, OydepHas €MKOCTb,
O0ydepHnoe aeiicteue. Mcnonb3oBanue 0y(depHbIX cUCTeM B (papMaIleBTUYECKOM aHaTU3e.

OKucaumenbHo-60cCmano08uUmenbHble PA6HOBECUS U UX POJIb 6 AHATUMUYECKOT
Xumuu

OKHCIUTENBbHO-BOCCTAHOBUTENNbHBIE  CUCTEMBI.  OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
anekTponbl.  [loTeHmansl OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX 3JIEKTPOAOB (peanbHbIE,
CTaHJapTHBIE, OpMabHbIE); YCIOBHBIE (OTHOCUTEIIbHBIEC) OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
noreHnuanbl. [loTeHiman peakiuu (dyektpoasrkymas cuia - JJIC peakuuun). Hanpasienue
MPOTEKAHUSI OKUCIUTEIFHO-BOCCTAHOBUTENILHON peakiny. BiusHue KOHIICHTpAIlUi peareHTOB,
pH cpenpl, TemnepaTypsl, TpucyTcTBUs UHAUGD(HEPESHTHBIX NOHOB HA 3HAYCHHsI OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUN.

['myOuHa MpOoTeKaHMs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hcnonp30BaHne OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B aHATUTHYECKOW XUMUH,
B (hapMaleBTHUECKOM aHaJIU3E.

Pasnosecun KOMI’UleKCOOﬁplBOEaHu}l U ux pois 6 AHATUMUYECKOU XUMUU



OO1mrass XapakTepHCTUKAa KOMIUICKCHBIX (KOOPAMHAIIMOHHBIX) COeIUHECHUU. PaBHOBecusi B
pacTBOpax  KOMIUIEKCHBIX  coeAuHeHHil. KOHCTaHThI ~ yCTOWYMBOCTH  H.HECTOMKOCTH
(HEeyCTOMYMBOCTH)  KOMIUICKCHBIX  COCIUHEHHWE  (mosHble  (00MmIMe),  CTYIEeHYaThIe,
KOHIICHTPAIIMOHHBIC, UCTUHHBIE TepMoanHaMudeckue). [ToHsTHe 0 MOOOYHBIX peakmusx U 00
AKTUBHOM  JI0JIE JIMTAHJIOB. YCIOBHBIE KOHCTAHTBl YCTOMYMBOCTH M  HECTOMKOCTH
(HeyCTOMYMBOCTH) KOMILICKCHBIX ~ COCAMHEHHWH. BiusHue pasnuubbix  (HakTopoB Ha
KOMIUIEKcOoOOpa3oBaHue B pacTBopax (pH cpeabl, KOHIIEHTpaluii peareHToB, [100aBOK
MOCTOPOHHUX HOHOB, OOpa3yIONMX MaJlOPACTBOPUMBIC COCAMHEHHS C HMOHOM MeTaluia-
KOMILIIEKCO0Opa30oBaTelisi, HOHHOM CHIIBI pacTBOpa, TEMIIEPATYPHI).

Hpumenenue Op2aHUYeCKuUxX peacenmaoe 6 AHATUMUYECKOU XUMUU

Peakuuu, ocHOBaHHBIE Ha OOpa30BaHUHM KOMIUICKCHBIX COEAUHEHHH. OYHKIIMOHAIBHO-
QHAIUTUYECKHE Tpymnmnbl B JuraHaax. KpuTepum NpUMEHEHUS BHYTPUKOMILIEKCHBIX
COCIUMHEHMH B aHAJIMTUYECKOM XuMuM (Majas pacTBOPUMOCTb. HAJIWYUE XapaKTEPHOU
WHTCHCUBHOM OKpAacKH, BBICOKAas YCTOWYMBOCTB). I[IpHMepbl HCIOJIB30BAaHHS XEIATHBIX
KOMIUICKCHBIX ~ COCIMHEHWH B XMMHYECKOM aHanu3e. THUIUYHBIE IMKIO00pa’yromue
OpraHMYECKHUE JIUTAHbI (TUTUIOH, TUMETUITIUOKCUM, 1-HUTPO30-2-HadTOI U JIp.)

Peakuun 6e3 yuyacTusi KOMIUIEKCHBIX coequHeHuil. OOpa3oBaHHE OKpalICHHbBIX
COCIMHEHMI ¢ OOHapy>KMBaeMbIMU HOHaMHU (OTKpbIBaeMbIMU BemlecTBamu). OOpasoBaHue
OpPraHUYECKUX COEAMHEHUMH, 00Ja1a0IuX Ccieu(PUUIecCKUMH CBOWCTBaMU (3amax, OKpalllBaHNue
IUIAMEHU TOPeNKU U Jp.). Vicnonp30BaHre OpraHMyeCcKuX COSAMHEHH B KQUeCTBE MHIUKATOPOB.

Memoowt pazdenenus u KOHYEHMPUPOBAHUSA 6EULECE 6 AHANUMUYECKOU XUMUU

Hekotopeie ocHOBHbIE TOHATHS (pasaelieHHe, KOHUEHTPUPOBAHHO. KOA(PPUIHEHT
(pakrop) konuentpupoBanusi). Kinaccudukaius METOJOB pa3eiCHUS U KOHICHTPUPOBAHUS
(MeToapl MCHApEHUsi, O30JCHUE, OCAXKIECHUE, COOCAXKAECHUE, KPHUCTAIIU3ALMs, 3KCTPaKIUs,
n30uparenbHas aacopOLus, IIMEKTPOXUMHUYECKHE U XPOMATOrpaduIecKrue METOIBI).

Xpomamozpaghuueckue memoov: ananusza.

Xpomarorpadus, cymHocTs Meroaa. Knaccudukanus xpomarorpaguueckux METOI0B
aHaJu3a: 10 MEXaHU3MY Pa3/eJeHHs BEIIECTB, 10 arperaTHOMY COCTOSIHUIO (a3, MO0 TEXHHUKE
AKCIIEPUMEHTA, TI0 CIIOCO0Y OTHOCUTEIBHOTO NIEpeMeIIeHust (as.

Ancopounonnass Xpomarorpagusi. TonkocnoitHas Xpomarorpadgus (TCX). CyuHocTh
metoga TCX. KoadduuueHT nOABUKHOCTH, OTHOCUTEIbHBIH KOA()(PUIMEHT MMOABUKHOCTH,
cTerneHb (KpUTEepHil) paslencHus, KOdGQHUIUCHT paslencHus. MarepHanbl U PacTBOPHTEIH,
npumeHsiemblie B Mmetone TCX.

Pacnpenenurenshas Xpomatorpadus. Xpomatorpadus Ha Oymare (Oy- MaxkHas
xpomarorpadust). Ocagounas xpomarorpagus. Iloustiue o curoBoir xpomartorpaduu. I'ens-
Xpomarorpadus.

KauecTBeHHbIH XuMuyeckuii aHaaum3. Kiaccuduxanus MeToJOB KayeCTBEHHOT'O
aHanu3a (IPOOHBIA U CUCTEMATHYECKUIT; MAKPO-, TIOJYMUKPO-, MHKPO-, YIbTPOMHUKPOAHAIIN3).

AHalIUTHYECKNE pEaKUUU U PpEearcHThl, HUCIOJb3YEMbIE B KauyECTBEHHOM aHAJIN3E
(cnemuduyeckne, CeNEKTUBHBIC, IPYIIOBBIE).

Hcnonb30BaHne KaueCTBEHHOT0 XMMUYECKOT0 aHaju3a B (hapmanuu.

Kauecmeennbwtii ananuz Kamuonoe u AHUOHOE

AnHanuTuueckas — KiacCHpUKalus KaTHOHOB 1o rpymmam  (CynbGuaHas — WIH
CepOBOAOPOAHAs, aMMHayHO-(pochaTHas, KHCJIOTHO-OCHOBHAs1). OrpaHU4eHHOCTh JII000M
KJaccu(puKanuym KaTHOHOB.

KucnorHo-ocHoBHas kiaccu(uKalus KaTHOHOB MO IpymnnaM. AHAJUTUYECKUE PEeaKLUu
KaTHOHOB Pa3IMYHbIX aHAIMTUYECKHUX TPYIIIL.

AnHanutuueckass —KiaccuUKanus aHUOHOB (MO CIOCOOHOCTH K  OOpa3oBaHUIO



MaJOpacTBOPUMBIX  COCAMHEHHH 10  OKUCIHTEIbHO-BOCCTAaHOBHTEIHHBIM  CBOWCTBAM).
OrpaHu4eHHOCTh JIO0OM KiIacCH(PUKAIMM aHUOHOB. AHAIWTHYECKUE pEaKIMH aHHOHOB
pa3IMYHBIX AHAIUTUYECKUX TPYII. MeToibl aHanu3a CMECE aHHOHOB Pa3IMYHbIX IPYIIIL.
AHanu3 cMecell KATHOHOB U aHUOHOB.
[lpumenenune ¢u3nueckux M (QU3MKO-XMMUYECKUX METONOB JJs HJAECHTH(PUKALUU
BEIIECTB B  KAauyeCTBEHHOM  aHainu3e. IloHATMe O  IPUMEHEHHH  ONTUYECKUX.
Xpomarorpauieckux, ANMEeKTPOXUMUYECKHX METOJI0B B KAUECTBEHHOM aHaJIU3e.

KoauyecrBenHnblii ananau3. Knaccudukanus MeTo10B KOJTMYECTBEHHOTO aHAIN3A
(xumuyeckue, GU3NKO-XMMUICCKUE, OUOJIOTHUECKHUE).

TpeboBaHust, IpeAbBISEMbIE K PEAKIIUSIM B KOJHYECTBEHHOM aHanu3e. Poib n
3HAYEHUE KOJMYECTBEHHOTO aHaIM3a B (papMaluu.

I'pasumempuueckuii ananus.
OcHOBHBIE IIOHATUA T'paBUMCTPUUICCKOTO aHaJIn3a. OCHOBHBIE 3TaIllbl
rpaBUMeTpHUYEcKOro onpenaenaenus. OcaxnaeMas U rpaBuMeTpudeckas GopMmsl;
TpCGOBaHI/IH, MPEABABIIAACMBIC K OCAIUTCIITO, HpOMBIBHOfI KUAKOCTU.
[TonsiTue o Teopun 0Opa3zoBaHMs OCAAKOB. Y CIOBUSI 00pa30BaHusl KPUCTAIUITMUECKUX U
aMOp(HBIX OCAJIKOB.
[Tpumepsl rpaBUMETPHUUECKHUX ONpEAeTICHUN.

Xumuueckue mumpumempuyecKue memoovl AHaIU3A.

Tutpumerpudeckuii ananu3 (tutpumerpusi). OCHOBHbBIC MOHATHS (IMKBOTA, TUTPAHT,
TUTPOBAaHUE, TOYKA HKBHUBAJECHTHOCTH, KOHEYHAs TOYKAa TUTPOBAaHUS, UHAMKATOP, KpUBas
TUTPOBAHUS, CTENEHb OTTUTPOBAHHOCTU, YPOBEHb TUTPOBaHHUA). TpeOoBaHUS, MPEAbIBISIEMbIC
K peakuusiM B TUTPUMETpPHH. PeakTUBBI, MPUMEHSEMbIe B THTPUMETPUUYECKOM aHAIIU3E,
CTaHAAPTHBIE BEUIECTBA, TUTPAHTBHI.

TumnoBbie pacyeTbl B THATPUMETPUYSCKOM aHanu3e (MOJsipHasi KOHIICHTPAIMs, MOJISIpHAsI
KOHIIGHTPAIMsI OKBHBAJICHTA, TUTP, THUTPUMETpHUCCKUil Qakrop mepecyera (TUTP 1O
OIpeeIIEMOMY BEIIECTBY), IMOMPaBOYHbIA KO3(duiMeHt). Pacuer Macchl CTaHAapPTHOTO
BEIIECTBA, 'HEOOXOIMMOM ISl MPUTOTOBJICHUSI TUTPAaHTA. PacyeT KOHIIEHTpAalMU TUTPAHTA TPH
ero craHgaptuzanuu. Pacder Macchl M MaccOBOM JOJM OIpenesieMoro BellecTBa IO
pe3ynbTaTam TUTPOBAHUS.

Knaccudukamuss  MeToloB  TUTPUMETPUUYECKOTO  aHaiIM3a:  KHUCIOTHO-OCHOBHOE,
OKHUCIIUTENBHO-BOCCTAHOBUTEIHLHOE, 0CaJUTENBHOE, KOMIUIEKCUMETPUYIECKOE u
KOMIUIEKCOHOMETPUYECKOE TUTPOBAHUE.

Bupl ( mprieMbl) TUTPOBAHUS, TPUMEHSIEMbIE B TUTPUMETPUYIECKOM aHAIN3E - MPSIMOE,
oOpatHoe, KocBeHHOE. CrocoObl OIpeAesieHHs] OTACIbHBIX HABECOK, AJMKBOTHBIX YaCTEH.
MeTOI[BI YCTAaHOBJICHUS KOHEYHOU TOYKU TUTPOBAHUSA - BU3YAJIbHBIC, THCTPYMCHTAJIbHBIC.

Kucnomno-ocnoénoe mumposanue

Cymnocte Merona. OCHOBHBIE pPEAKUUMU M TUTPAaHTBl MeTOAAa. THIBI KHCIOTHO-
OCHOBHOI'O TUTPOBAHUS - AllUIUMETPHUS, aJTKATUMETPHSL.

WNHunukaTopsl MeTOJa KUCIOTHO-OCHOBHOTO THUTpOBaHUs. TpeOoBaHMsl, MperbsaBIsIeMble
K uHauKaTopaM. MonHas, XxpomodopHas, HOHHO-XpoMO(]OpHast Teopus UHAUKATOPOB KHUCIOTHO-
OCHOBHOTO TUTpoBaHMsA. VHTepBal HW3MEHEHUs OKpacku HHauKatopa. Kiaccudukamus
UHIUKATOPOB (MO CMOCOOY NPHUIOTOBJICHUS, MPUMEHEHUS, IO IIBETHOCTH, MO MEXaHH3MY
NPOLIECCOB B3aUMOJICHCTBUSL C THUTPAHTOM, TO COCTaBY). IIpuMepsl THUMHMYHBIX WHIUKATOPOB
KHCIIOTHO-OCHOBHOTO TUTPOBAHMSL.

KpuBble KHCIIOTHO-OCHOBHOTO TUTpOBaHMs. Pacder, MOCTpOEHHE M aHAJIN3 TUIHYHBIX
KpUBBIX TUTPOBAHUS JJISL CIy4yaeB TUTPOBAHUS CHIIBHOM KHCIOTHI LIENOYbIO, CTA00N KUCIOTHI
I11€J7104b10; CHIIBHOTO, CTa00r0 OCHOBAHUS CUJIbHOM KHCIOTOW. BHIOOP MHIMKATOPOB MO KPUBOH
TUTPOBAHUS.

TuTpoBaHue NMOTUIPOTOHHBIX KUCIIOT.



OmmoOKN KUCIOTHO-OCHOBHOTO THTPOBaHMs (OMMOKH, OOYCIIOBIEHHBIC (HU3UICCKUMU
I/I3M€p€HI/I$IMI/I; HHIAUKATOPHBIC OH_II/I6KI/I, KOHICHTPAITMOHHBIC NMHAUKATOPHBIC OIJ_II/I6KI/I, COJIEBBIC
OUIMOKH, UX pacueT U yCTpaHSHHE.

OKucnumenbHoO-60CCMAHOUNEIbHOE MUMPOEAHUE

Cymnocts Merona. Kiaccudukarms perokc-MeTo10B. Y ClOBHS MTPOBEACHUS
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUS. TpeOoBaHuUs, MPEAbABISIEMbIE K
peaknusaM. Buibl OKUCIUTENbHO-BOCCTAHOBUTEIFHOTO TUTPOBAHUS (IIpsiMoe, 00paTHoOE,
3aMECTUTEJIBHOE) M pacueThl pe3yJIbTaTOB TUTPOBAHUS.

WMH1uKaTopsl OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTpoBanus. Kinaccudukarus
UHIUKATOPOB. OKUCIHUTEILHO-BOCCTAHOBUTEIIbHBIC HHANKATOPHI (00paTHMbIe U HEOOPAaTHMBIE),
MHTEpBaJ U3MEHEHUs OKPAaCKU MHAKUKATOpa. IIpuMepsl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
MH/IUKAaTOPOB, YaCTO IPUMEHSIEMBIX B aHAIM3€ - IU(EHUITaMuUH, I1-(QeHUIIaHTPAHUIIOBas
KHcnoTa, GEppPoUH U JIp.

KpuBble OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO THUTPOBAHMSA: PACUYET, IOCTPOCHHUE,
aHanu3. Be1Oop MHAMKaTOpa HA OCHOBAHUY aHAINM3a KPUBOW TUTPOBAHUSI.

WHpukaTtopHble  OMMOKM  OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO  TUTPOBAHMS,  HX
IIPOUCXO0KJICHHE, PaCUET, YCTPAHECHHUE.

Ilepmanzanamomempuueckoe mumpoganue. CymHOCTb METOA. Y CIIOBUS
IIPOBE/ICHNS TUTPOBAaHUA. TUTPAHT, €ro NPUrOTOBIECHUE, CTAHAAPTU3ALUA. Y CTAHOBIICHHE
KOHEYHOH TOYKHU TUTpOBaHus. [[puMeHeHne nepMaHraHaTOMETPUN.

Huxpomamomempuueckoe mumpoganue. Cymsocts MeTosia. TUTpaHT, €ro
npurorosicHue. OnpeneneHne KOHEYHON TOUKU TUTpoBaHusl. [IpumMeHeHre TuXxpoMaToMeTpuu.

Hooomempuueckoe mumposanue 1715 oOnpeielieHis BOCCTAHOBUTENEH IPAMBIM
tutrpoBaHueM. CymHOCTh MeToaa. TUTpaHT (CTaHAapTHBINA pacTBOP i0/1a), €ro MPUrOTOBICHHE,
CTaHAApTU3alLMs, €T0 IPUTOTOBIICHHUE, CTAHAAPTU3ALMS, XPAHEHHUE. Y CIIOBUS ITPOBEACHUS
TUTPOBAHUS, ONIPEIETICHNE KOHEYHON TOYKU TUTpoBaHusl. [Ipumenenne Merona.

Hooomempuueckoe mumposanue 11715 onpesielieHus OKUCIUTENEH 3aMeCTHTETbHBIM
tutpoBanueM. CyniHocTh Metona. Turpant (craHIapTHBIH

pacTBop THOCYJb(haTa HaTpusl), €ro NPUrOTOBIEHHUE, cTaHAapTH3anus. [I[puMenenue Meroza.

Xnopiooomempuueckoe  mumpoganue. CymHOCTb  MeToJa.  TUTPaHT, €ro
IPUTOTOBJIEHNE, CTaHJAApTHU3alMs. YCIOBUS  TpoBeAeHHUs TUTpoBaHus. IIpumeHenue
XJIOPHOAOMETPHH.

Hooamomempuueckoe mumposanue. CymHOCT, MeTola. THTPaHT MeTONa, €ro
IPUTOTOBJIEHNE, cTaHaapTuzaius. OnpeseneHrue KOHEYHOW TOYKM TUTpoBaHus. [IpuMeneHue
MOJIATOMETPHH.

bpomamomempuueckoe mumposanue. CymHOCTb MeTOAa. TUTpPAaHT MeETOJA, €ro
IPUTOTOBJIEHNE, CTaHJApTHU3alMs. YCIOBUS MPOBEACHUS] TUTPOBAHUS, OINpPEAEICHUE KOHEYHON
TOUYKU TUTpoBaHUs. [IpuMeHeHne GpomaTomMeTpu.

bpomomempuueckoe mumpoeanue. CymHocTh MeTona. TuUTpaHT MeToda, €ro
npurotosienue. [Ipumenenune 6pomomerpun. bpomua-6pomaromerpus.

Humpumomempuueckoe mumpoganue. CyumHOCT, MeToja. TUTpaHT MeTona, €ro
IPUTOTOBJIEHUE, CTaHAapTH3anus. HANKaTOpbl METO/1a - BHEIIHUE U BHYTpeHHUe. [Ipumenenue
HUTPUTOMETPHH.

Ilepumempuueckoe mumpoganue. CylmHOCTH MeTOoAa. THUTpaHT MeToAa, €ro
IPUTOTOBJIEHUE, CTaHAapTU3anus. [I[puMenenne nepuMeTpuu.

Komnnexcumempuueckoe mumposanue CyuiHocTh MeToAa. TpeOoBaHUS K PEaKIHUSIM B
KoMIuiekcumerpun. Kiaccudukanus MeTo10B 1 UX IPUMEHEHUE.

Komnnexconomempuueckoe mumposeanue. 1loHATHE O KOMIUIEKCOHATax Me-TalJIOB.
PaBnoBecus B BonHbIX pactBopax J/ITA. CoctaB u ycTOMUHMBOCTh KOMILIEKCOHATOB METAIJIOB.
CymHoCTh M€TOJIa KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUA. KpuBble TUTPOBaHMs, UX pacuer,
IOCTPOEHUE, aHalu3. BiusHMe pa3nuyHbIX (AKTOPOB HAa CKAYOK Ha KPHUBOW TUTPOBAHUS -



YCTONYMBOCTh KOMILIEKCOHATOB, KOHIIEHTpaIus MOHOB Metaya, pH pactBopa. MuaukaTopsl
KOMILICKCOHOMETPHUHU (METAJZIOXPOMHBIC WHIUKATOPHI), MPUHIMII WX JICHCTBUS; TPEOOBaHMS,
npeabsaBiIsieMble K METANIOXPOMHBIM UHIUKATOpaM,;

MHTEPBAI H3MEHEHUs OKpPACKH WHJIUKATOPOB; MPUMEPHl METAUIOXPOMHBIX HH-IUKATOPOB
(3pnoXpOoMOBBIM  4YepHbI T. KCHJICHOJOBBIM OpPAHXKEBBIA, Mypekcua | Jap.). Bwidop
METaNIOXPOMHBIX UHUKTOPOB.

Tutpanr Meroma, €ro NPUTOTOBJICHHWE, CTaHAApTH3amus. Buabl  (IpueMbl)
KOMIUIEKCOHOMETPUYECKOTO THTPOBAHHS - TpsMoe, oOpaTHOe, 3amecTturenbHoe. Ommoku
METO/1a, UX MPOUCXOXKIEHUE, pacueT, ycTpaneHue. [IlpuMeHenne KOMIIeKCOHOMETPHH.

Mepkypumempuueckoe mumpoganue. CymHOCTb MeTOAA. TUTpaHT MeToAa, €ro
MPUroTOBJICHUE, CTaHnapTu3anus. Uuaukaropel merona. [IpuMeneHne MepKypuMeTpuu.

Ocadumenvnoe mumposanue.

Cymnocts Metona. TpeboBaHusi, peAbSBIAEMbIe K PEaKIUsIM B METOJE OCAAUTEIBHOIO
tuTpoBaHus. Kiaccudukamus MeTOIOB TO MPUPOJE pEarcHra, B3aUMOJACHCTBYIOIIETO C
ONpe/eNsiEMbIMA  BEIIECTBAMU - AapPreHTOMETpPHUSA, THUOIMAHATOMETPUS, MEPKYypOMETpus,
rekcanmanogeppaToMeTpusi,  cyiabdaro-mMeTpus, Oapumerpus. Buael  ocagUTETBHOrO
TUTPOBaHUs -TipsiMoe, oOpaTtHoe. KpuBble 0caiuTeNbHOrO TUTPOBAHUS, UX PacyeT, OCTPOCHHUE,
aHanu3. BnusHue paznuuHbiX (AaKTOPOB Ha CKAYOK TUTPOBAHMS (KOHIEHTPAIMS PacTBOPOB
peareHToB, paCTBOPUMOCTD OCaJiKa U Ap.)

Nuaukatopsl MeTOAa OCaaUTEIBHOTO THUTPOBAHMS: OCAIUTEIbHBIC. METAIJIOXPOMHBIE,
a7IcopOIIMOHHBIE. Y CIIOBUS IPUMEHEHUS U BBIOOD aJCOPOLIMOHHBIX UHAUKATOPOB.

Apzenmomempuueckoe  mumpoeanue. CymHOCTH Merona. TuTpaHrt, ero
[OPUTOTOBIICHHE” CTaHIApTH3AIUs. Pa3HOBHIHOCTH METOJ0B apreHromer-puu (Meron I'eu-
Jlroccaka, Mopa, @asnca-®Oumepa-Xoaakosa, Donbrapaa).

[IpumeHeHue apreHTOMETPUH.

Tuoyuanamomempuueckoe mumposanue. CynHOCT, MeTOAa. TUTpaHT METO/a, €ro
MPUrOoTOBJIEHHE, cTaHAapTu3auusa. MUuaukarop merona. [IpumeHeHne THOIIMAHATOMETPHUYECKOTO
TUTPOBAHUSL.

Mepkypomemupuueckoe mumpoeanue. CyIIHOCTb MeTOAA. TUTPAHT METOJA, €ro
MPUTOTOBJICHUS, cTaHnapTusanus. Muaukatop merona. [Ipumenenrne MepKypoMeTpuHu.

I'excayuanogeppamomempuueckoe mumposanue. CymHOCTH MeTOHa. TUTpaHT
METO/a, €ro MPUrOTOBJIEHWE, CTaHmapTu3anus. WHIUKaus KOHEYHOM TOYKH THUTPOBAHMUS.
[IpumeHenue rekcannanopeppamMeTpuu.

Cynvpamomempuueckoe mumpoganue. CylmHOCTh MeTona. TUTpaHT MeToJa, €ro
NpUroTOBJIeHHUE, cTaHmapTusanus. HWuaukatopsl mMetonga. Crnoco0 mMpoBeneHUs TUTPOBAHHUSL.
[Ipumenenue cynbpaToMeTpuUu.

Omubku ocamTuTeNbHOTO TUTPOBaHMs. VX MPOUCXOXKIEHHE, pacueT, YyCTpaHEeHHE.

Tumposanue 6 He6OOHbIX cpedax.

OrpaHuueHrue BO3MOXKHOCTEH METOJOB THUTPOBAHHS B HEBOJHBIX cpenax. CylrHOCTb
MeTO/a KUCIOTHO-OCHOBHOI'O TUTPOBAHUS B HEBOJHBIX cpeax.

Knaccudukamus pactBopureneii, IpUMEHIEMbIX B HEBOJAHOM THUTPOBAaHUH (TIPOTOHHBIE,
anpoTOHHbIC). BrusHHe npUPOABI pacTBOpPHUTEIS Ha CHiy (KHCIOTHOCTh, OCHOBHOCTH)
pacTBOpeHHOro mpoTtoiuTa (HuBenupyomiee u aupdepeHnupyoiiee 1eiHCTBUE paCTBOPHUTEINEH,
JMRJIEKTPUYUECKAs TPOHUIIAEMOCTE pacTBOpuTels). I[loaHOTa MpOTEeKaHUs PEaKiiii B HEBOIHBIX
pactBopuTensax. @akTopbl, ONPEaENSIONINe BEIOOP MPOTOIUTHIECKOTO PACTBOPUTEIIS.

[IpumMeHeHne KUCIOTHO-OCHOBHOTO THUTPOBAHUS B HEBOAHBIX cpenax (ompenercHue
CIIa0bIX KUCIIOT, CTA0BIX OCHOBAHHNA).

Yactp 2. Pu3nveckasa U KOJJIOHIHAS XUMUA



BBenenue. Bo3HukHOBeHHE (U3UYECKONM M KOJUIOMTHOM XWUMHHU, HCTOPHUS €€
Pa3BUTHS KaK CaMOCTOSATEJIbHOW AMCUMIUIMHBL 3Hau€HHE W POJib (PU3MUECKOW M KOJUIOMTHOM
XUMHHU B Pa3BUTUHU OUOJIOTHH.

ArperaTHblie cocTosiHMsl BemecTBa. COCTOSHUE BEUIECTBA. 3aKOHBI HACATIbHBIX
ra3oB. Kunernueckass teopust razoB. CKOpOCTh MOJEKYJI M 3aKOH pacCIpeAesIeHHUs] CKOPOCTEH.
PeanbHbie rasel.

XuMHYecKasi TepMOAMHAMHUKA M TepmoxuMmus. Kiaccuueckas v craructuyeckas
tepMonuHamMuka. Cuctema W BHEWHAA cpega. ODHeprusi, pabora u teriora. DyHKIMK
cocrosinus. IlepBoe Hawano TtepmoguHaMuKu. TemnoBol 3¢G(dEKT XUMHUECKON peakluu.
Onranbnud. 3akoH I'ecca u cienctBus u3 Hero. Bropoe Hadano TEpMOAMHAMUKU. DHEPrUs
['u66c¢a, sneprust ['enbmromnbia. CBoOOOAHAS SHEPTUs U HAPABICHUE XUMUYECKUX PEAKIIHi.

XuMH4YecKasi KHHETMKAa W KaTtaau3. XHMH4YecKoe paBHoBecHe. CKOpoCTh
XUMHUYECKUX peakiuii. KoHcTaHTa CKOpOCTH XUMHUYECKOW peakuuy. BiusHue KOHIEHTpauuu Ha
CKOpOCTh peakiuil. BnusHue Temmneparypbl Ha CKOpPOCTb peakiuil. YpaBHeHue AppeHuyca.
Oneprust aktuBanuu. Kartanus. ['OMOT€HHBI M TeTEpPOreHHBIM KaTaiausbl. DepMEeHTATUBHBIN
KaTaJlu3, €ro 0COOCHHOCTH U 3HAa4YeHUE B OMOJIOTHUECKUX MpoleccaXx. XUMUYECKHUE PAaBHOBECHE.
JluHamuyeckuil xXapakTep paBHOBecUs. BiusHue BHEIIHUX YCIOBUM Ha XHUMHUYECKOE
paBHOBecue. [IpyHIIUI TOJBUAKHOTO paBHOBECHA. 3aKOH JEHCTBYIOLIMX Macc.

PacTBopbl HedsiekTpouTOB. CHIbHBIE U clabble ANeKTpONUTH.. Teopus
Appennyca. Pa3BuTue TEOpUHM CHJIBHBIX JIJIEKTPOIMTOB B paborax Jlebas m XrOKKes.
AKTHBHOCTH, KO3()PHUIIMEHT aKTUBHOCTH, HOHHAs cuiia pactBopa. Teopus bpencrena. bydepusie
CHCTEMBI, X COCTaB U MEXaHM3M JieiicTBus. bronornueckoe 3naueHue 0yepHbIX cucTeM.

DyleKTpHYecKast NPOBOAUMOCTH pacTBOpoOB 3JIeKTPOJIMTOB.
JJleKTpOXMMHYeCKHe mpouecchl. [IpoBogHMKM mepBoro u BTOPOro poja. YaeiabHas
AJIEKTpHUUECKass MPOBOAMMOCTh. 3aKkoH pasz0apiieHuss OctBaiiba. CKOPOCTh JABUKEHUS HOHOB,
yucna nepeHoca. 3akoH Kombpayma. [loaBMXKHOCTH HMOHOB. ['anbBaHMYECKHE DJIEMEHTHI.
OOpatumblie 1 HeoOpaTHUMbIE 3JEMEHTHI. V3MeHeHHs] CBOOOJHOW PHEPruH B Ipolrecce padboTh
raJIbBAHUYECKOTO 3JieMeHTa. YpaBHeHHME HepHcTa. DJeKTpoaHbIE MOTEHUHUAIbL. DJIEKTPOJbI
nepBoro u Broporo poja. Mzmepenne 3/1C.

IloBepxHocTHBIe siBJaeHMs. AncopOrusi. M3orepmsl  aacopOuuu. Teopus
afgcop6uu. YpasHenue Jlenrmiopa u @peitanuxa. AnpcopOumst snektponutoB. [IpaBumo
Qasnca-Ileckosa. IloBepXHOCTHOE HATS)KEHHUE U CMAYNBaHUE.

Konnonnnbie cucreMbl 1 MeTOAbI NOJYy4eHHsSI JTHO(POOHBIX KoJLIOHA0B. OO01mas
XapaKTEepUCTHKA KOJJIOWIHBIX CHCTeM. MeToapl MNOMyd4eHUs JMO(POOHBIX KOJJIOUAOB C
IOMOIIIbIO KOHJIEHCAIIMM, MEXaHUYECKOTO pa3ApoOJeHMs], JJIEKTPUUYECKOTO paCHbLICHHUS,
yIbTpa3ByKa M MENTH3ALUU.

PacTBOpbl BBICOKOMOJIEKYJISIDHBIX  COEJHHEHUI. OOmiass  xapakTepucTHKa
pactBopoB BMC. OnexkTpuueckue, MOJIEKYJIIPHO-KUHETUUECKHE W ONTHYECKUE CBOWCTBA
pactBopoB BMC. 3apsn wactun. M3osnexktpudeckas Touka. CBeTopaccesHuE M IOTJIONICHUE
ceera. Habyxanue u pactsopenne BMC. Crenenb HaOyxaHHs M CKOpOCTh HaOyxaHusl. DakToOpb
HaOyxaHUsI.

I'enmn. Xpynkue wu smacTuuHble renu. 3actynHeBaHue. (CBoiicTBa  CTyIHEH.
Cunepesuc. Komionanbie moBepXHOCTHO-aKTUBHBIE cucTeMbl. [lomykomnon

Yacrsb 3. Oprannyeckasi XuMus

Teopernyeckne 0OCHOBbI Oprannuyeckoil xumum. [Ipenmer oprannueckoit xumuu. CBs3b
OpraHWYEeCKOM XMMHHU C OWOJIIOTHEN, MEIUUUHOM U CelIbCKUM X03siiicTBOM. OCHOBHBIE
IIOJIOKEHUSI TEOPUHM XHUMHUYECKOIO CTPOEHMsI OpraHudeckux coeauHeHuit A.M.bytieposa.
3navyenue Tteopuu. Kiaccupukanus OpraHMYeCKUX COEIMHEHUN M OpPraHMYeCKHUX peakuuil.
WuayktuBHbI 3pdexkt u 3Ppdext comnpskeHus. ['OMOIUTHUECKUH U TeTepOIUTUUECKHMA
pa3phIBBI CBA3U.



IIpeneanHbie yriaeBoaopoasbl (ajikanbl). [lepBoe BaleHTHOE COCTOSIHUE YIIiiepoaa:
sp3-m6pmm3aum. KoBasieHTHast CBsI3p, MpUpPOAA M CBOMCTBA MPOCTOM (CHUTMa) CBS3H.
l'omonmornyeckuit pssm u ero obmas ¢opmyna. ['omomoruyeckass pasHocTh. M3omepus.
IlepBuYHBIA, BTOPUYHBINA, TPETUYHBIM M YETBEPTUYHBIM arombl yriepoaa. HomeHkiarypa
TpHUBHAJIbHAs, palMoHanbHas u cuctremaruueckas MIOITAK. Pagukansl (ankuiisl): onpeaeieHue
1 Ha3BaHusi. Haxoxnenume ankaHoB B mpupoge. OOmme crmocoObl  MONydeHHS U3
raJIOT€HIIPOU3BOHBIX, CIHMPTOB M HENPEENbHBIX YyrieBoaoponoB. dusmueckue CcBOICTBa.
XUMHYECKHE CBOMCTBA. MeTO bl HICHTU(PDUKALINH.

Aukenbl. BTopoe BajJleHTHOE COCTOSIHME aTOMa YIJIepoJa: sz-I‘I/I6pI/II[I/I3aLII/I$I.
DJIEKTpOHHAsl MpUpOAAa, TEOMETPHUs M CBOMCTBA JBOMHOM CBs3M. Paznmuuume c- u  m-CBs3EH.
['omonoruveckuii psan, oduias hopmyina, HOMEHKIATYpa U U30MEpUS LIETIH, MTOJI0KEHUSI IBOWHON
cBs3u. CriocoObl nmonyuenus. Gusnveckue cpoiicTBa. XumMuueckue cBoicTBa. [1om0KkuTENbHBIM
U OTPUIIATEIbHBIN WHIAYKTUBHBIN 3¢ dekT. [IpaBuno MapkoBHuKoBa. Peakiiun npucoeanHeHuUs,
OKUCJICHUS, TIOJMMEpU3alui. MeTo bl HIeHTU(DUKALIUH.

AaxuHbl. TpeTbe BaJIEHTHOE COCTOSIHHME aroMa yriepoga: SP-TUOpHUAM3aluA.
AneTuiieH, oJydeHne U TeXHu4Ieckoe mpuMeHenne. OcoObie CBOWCTBA TPOWHOW CBSI3U YTIIEPO/I-
yraepon. ®dusnyeckue cBoicTBa. XUMHUYECKHE cBoicTBa. l[IpuMeHeHMe aneTwieHa U €ero
TOMOJIOTOB. MeTO bl UIeHTU(PHUKAIUH.

Aaxaguenbl. Knaccubukauus. ByranueHn (AMBUHWI), M30MpEH, XJOPOIpPEH; HUX
MPOMBIIIUICHHBI CUHTE3 M NMpUMEHEHHE. MeTo/Ibl CHHTE3a IUEHOB C COMPSDKCHHBIMU CBSI3SIMH.
XUMHUECKHE CBOMCTBA IUEHOB C CONPSIKEHHBIMU CBSI3SIMU.

Apenbl. ApoMaTU4HOCTb, IIpaBuwIo Xrokkens. [lonsatue o pezonance. Homenknarypa
U H30MepHsl YIIIEBOJOPONOB psina Oenzona. Metonsl momydeHus. Dumdeckue CBOMCTBA.
OnekrpoduiabHOE 3aMelnIeHne. JINEKTPOJOHOPHBIE M JJIEKTPOAKIENITOPHBIE — 3aMETCHTENH; HX
Hanpasnstoiiee BiausHue. [lonstue 00 shdexte conpsixenuss 1 UHAYKTUBHOM dddekre. Teopus
3aMelieHusT B OEH30JbHOM snpe. CornacoBaHHas U HECOIJaCOBaHHAs OpHUEHTALUA.
AKTHBHpYIOIIEE BIUSHIE HUTPOTPYII Ha HYKJICO(PUIbHBIN 0OMEH aTOMa rajioreHa, CBSI3aHHOTO
C apoMaTHYecKHUM sApoM . MexaHM3M peakuud U TEepeXOJHble COCTOAHUA. Peaxiuu
HPUCOCTUHEHHSI K OCH30JIbHOMY KOJIbIly (TeKcaxyiopaH). Peakiius raJoreHHpOBaHUS B SIIPO U
O6oxoByto 1enb. MHcekTuuapl. [loHATHE O MOMMIIMKINYECKUX APOMATHYECKUX COCIMHECHHSIX.
Kanneporensl. MeToibl HAeHTHPUKAIIUH.

Huxnoankansl. L{ukioroMonornueckue psiibl: ©3oMepus, HoMeHkinatypa. [lonstue
o xKoH(popmainuu. Bpamienne Bokpyr koBalieHTHOU cBsizu. @opmysnsl Hetomena. Kondopmanus
LUKJIOTeKCaHa: CTPYKTYPhl «BaHHBI» U «Kpeciay. PacmpocTpaHeHne MUKIO0ATKaHOB B IIPUPO/IE.
CrnocoObl  TONMyYeHUsT M3 apPOMATUYECKUX  YTIEBOAOPOAOB, AWTaJIOTCHIPOM3BOAHBIX U
JUKapOOHOBBIX KHUCIOT. XHMHMUYECKHE CBOMCTBA MalbIX M OoNbIIMX LMKIOB. BanentHoe
cocrtosHue yriuepoaa. Teopus HanpsbkeHust baiiepa u rpanunbl ee npuMeHeHus. COBpeMEHHOE
OOBsICHEHHE Pa3IMYHOW IPOYHOCTU MalbIX M OONbIMIMX LUKIOB. [loHsATHME O MonMdapaHax.
Metozas! uaeHTU(DUKALINH.

Tepnensl u crepouanl. I[IpuponHsle HCTOYHMKH H30NPEeHOUIOB. JKuBuma u ee
nepepabotka. Kanudons. Cxunumap. Ux Haxoxnenue B mpupone. lloHarue o tepneHax u
s¢upHbIx Maciax. CnocoObl BelgeneHus. Kiaccupukanus. Anumdaruyeckue TepneHsl U
TEPIEHOUIbI: MUPLIEH, TEPAHUOJ, JIUHAIO0O0J, [UTPaab. MOHOLMKINYECKUE TEPIEHBI: JTUMOHEH,
MEHTOJI, KapBOH. buIMKIWYecKHWe TEeprmeHbl: O-MHHEH, ero mnepexon B nuHaH. Kamdopa,
O0opHeon. KapoTHHOWIBI: NTUKOMUH, KapOTHUHBI, BUTAMUH A. DUTOTOPMOHBI: THOOEPEIUINHBI,
abcuuzoBas kuciaota. CTEpOuabl: CTEPUHBI, )KETUHbIE KUCIOThI, CTEPOUIHBIE TOPMOHBI (ICTPOH,
TECTOCTEPOH, KOPTUKOCTEPOH, IPEAHNU30JIOH).

I'ajorennpousBoanbie  yrieBoaopoaoB. Krnaccubukamus, wu3omepus u
HOMeHKIaTypa. OO1iuie crnoco0bl MOJIyYEeHHS: TaJIOT€HUPOBAHHME YTJIEBOIOPOAOB, 3aMElIeHUE
TUAPOKCUIIA Ha TajJoreH, NPUCOEIUHEHNE TAJIOT€HOB U raJlOr€HBOJAOPOIOB MO KPATHBIM CBSI3SM.
WNupyxruBHblil a¢dekt. [Tonydenne Gropnpon3Boansix. [loHATHE 0 peakIUsaX HYKICODUITHHOTO
samerneHust (Sni, Snz). XUMHYECKHE CBOMCTBA MOHOTAJIOT€HITPOU3BOIHBIX alKkaHoB. [IH,- TpU- U



HOJIMTaJIOTEHIIPOU3BOAHBIE YIIIEBOJOPOAOB. XUMUYECKHE OCOOEHHOCTH IaJIOT€HIIPOU3BOIHBIX C
HECKOJIBKUMH aTOMaMH TaJIOTeHa y OJHOTO YTIEpOJHOro atoMa. MeTo bl HeHTU(UKALINY.

Juxnopatas, xynopodopMm, Homodopm, (peoHsl; UX HpUMEHEHHEe. XHUMHUYECKHE
CBOMCTBA TaJOr€HNPOM3BOAHBIX HEMPEICIBHBIX YIIIEBOAOPOAOB. OTiiMunMe B IOBEICHUH
rajoreHa, HaxoJSUIErocs MPHU YIiepoJe, CBSA3aHHOM JABOMHOM CBSI3bl0. XJIOPUCTHIA BUHHII,
TpudTOp- U TETpadTOPITUIEHBI, UX NoAUMepH3anus u 3Hadenue. [Inactuku. Tednon. Cunukos.
HanonuuTenu, niaactudukaTopsl, CTaOUIN3aTOPHI.

XUMHYECKHE CBOWCTBA TaJIOTCHIIPOU3BOJHBIX apPOMAaTHYECKUX YIJIIEBOIOPOAOB.
3aBUCHMOCTb aKTMBHOCTHM TaJIOT€HA OT €ro I0JIoKeHUd. lIprMeHeHune rajioreHnpou3BOAHBIX B
CEJIbCKOM XO3SICTBE.

Cnuprbl, ¢eHosbl, MepKaNTaHbl, NPOCcThie 3GUpPbl U 3PUPbLI HEOPTAHMYECKHUX
kucaor. Couptel. Omnpenenenune u kiaccudukauusa. IlpenenbHble OZHOATOMHBIE CIUPTEHI
(anmkoronu). T'omomormyeckuit psin, u3omepust U HoMeHkiarypa. CrocoObl HONy4YeHUS H3
OpeAeabHbIX W ATUICHOBBIX YIJIEBOJOPOJOB, TIaJOr€HIPOU3BOAHBIX, CIOXKHBIX 3(UPOB,
KapOOHMJIBHBIX coenuHeHud. @usnyeckue cBoicTBa. KHCIOTHOCTP W OCHOBHOCTH IO
Bpencreny, pK,. Accommanus ¥ BOIOpPOJIHBIE CBS3M; MX BIHMSHHE Ha (DU3MYECKHE CBOMCTBA.
XuMHUYEeCKHe peakuuu (QYHKIUMOHAIBbHOW Tpynnbl. OKHCIEHHE NEepBUYHBIX, BTOPUYHBIX U
TPETUYHBIX cUpTOB. Jleruaparaus u Aeruapupoanue. MeToas! uaeHTHGUKanuu. MeTuaoBbIi
U STHIOBBII CHHUPTHI, UX IOJydyeHHEe M 3HayeHue. [IponumnoBele, OyTUIOBBIE, aMUJIOBBIE U
BbICHIME (LIETHJIOBBIN, MUPULIMIIOBBIN) CIIUPTHI.

JIByxaTomMHbIe crnupThl (riukonu). M3omepuss u HOMeHkiarypa. [lonyuenue wu3
raJIOTeHIIPOU3BOAHBIX U HENPEIENbHBIX YIIIEBOAOPOAOB. Pdusznueckne cBOMCTBA. XMMUYECKUE
cBoiicTBa. B3aumHoe BiausiHME NBYX (Q)YHKIMOHAIBHBIX IPYIIIL.

OtmineHnmKoiab. OKUCh 3TUIIeHA. DTuieHxaopruapus. Iuokcan. Mx cBoiicTsa.

Tpex- ¥ MHOroaroMHbIE CHUPTHL. [JMIEpPUH, €ro pacnpoCTpaHEHUE B MPUPOJE U
TeXHUYEcKue crnocoOs! nonyuenus. I'muneparsl. [IpoaykTel okuciaenus riunepuHa. [ munepuisl.

[lonsiTue 0  MHOrOaTOMHBIX  couprax. OpUTpuThl. IleHTHTBL.  'eKCUTHI.
ANMIMKINYECKUE AJIKOTOJIU. LUKJIOIEKCAaHOJ, MHO3MTHI, KBEPLMT; UX CBOMCTBA U 3HAYECHHUE.
Henpenenbubie ciupTbl. BUHWIOBBINM, MOTMBUHWIOBBIM U aJUTMJIOBBIM CHUPTHI, UX MOJYYEHHUE,
CBOMCTBa U npuMeHenue. ['epannon, GpapHe30i1, LUTPOHEIUIOI.

®enonbl. CTpoeHre, HOMEHKIAaTypa, usoMepus. [IpupoaHble HCTOYHUKHA U CIIOCOOBI
NOoJTy4eHUs: (EHOJOB U3 aMHUHOB, TaJOrEHIIPOM3BOJIHBIX M YIJIEBOJOPOJOB. (Du3MuUecKue u
XUMHUYECKHE CBOMCTBA. B3anmmHoe BnusiHuE paavkana W (QyHKUHMOHAIBHON rpynmbl. OTindue
¢denonoB ot criuptoB. PenonAThl. [IpocThie u cnoxHble 3¢upsl. bpoMupoBanue, HUTpoBaHue U
okucienne  (¢enoma. KagecrBennele  peakmumu. [lostme o  repOenmmax:  2,4-
nuxinopdeHokcuykcycHass Kuciaota. HutpodeHonbl, MX NOIydyeHHE, CBOWCTBA M 3HAYEHHE.
[TuxkpuHoBasg kucinora. JIByXxaTOMHbIE U TpEXaTOMHbIE (EHOJBI: MUPOKATEXUH, PE3OPLHUH,
TUAPOXUHOH; UX CTPOCHME, CBOWCTBA, 3HaueHUe. B3auMHOe IpeBpalleHne XMHOH-TUIPOXUHOH.
Xunruapos. Iluporannosn, ¢uoporiatounH, OKCUruaApoxXuHOH. Buramunsl rpynmnsl E. Cnuptsel
apoOMaTHYECKOro psaa.

[Tonsitue o mepkanTtanax. Kucnornocts. Jlerkast okcuiiseMocTs. JIJaOMIBHOCTD CBSI3U
-S-S-.

[Tpocteie 3¢dupel. M3omepus u HomeHkiarypa. [lonmydeHue wu3 crnupToB H
rajJloreHnpon3BoAHbIX. DU3NUEeCKHME M XUMHYECKHE CBoOicTBa. OTHOLIEHME K IIEIOYHBIM
MeTajylaM ¥ KOHIIEHTpUpOBaHHBIM Kuciotam. Conu okcoHus. JudTwinoBeid 3¢up, ero
npumenenue. Dpupsl peronon. Okuck 3TUICHA. [JMOKCHH U rHApodypaH.

O¢upsl 60pHOM, CEpHOM, a30THOM M a30TUCTOM KUCIOT. DPUPBI KUCTOPOIHBIX KHCIOT
dochopa, wux Ouojoruueckoe 3HaueHue. AHruApuauzanus  GocHopHON  KUCIOTHI.
Maxkpooaprudeckue cBszu. ATO, AJID, AM®. dochopconepxarire HHCEKTUIIHIHI.

AMHHBI M AMHUHOCHIHPTBI. AMUHBI Kak INpPOM3BOJAHbIE amMMmHaka. HoMmeHknaTypa.
Kondopmarus npon3BoAHBIX aMMHaKa, OCOOEHHOCTH UX U30MEPHH.



[TonyuyeHue w3 rajaoreHNpOU3BOAHBIX BOCCTAHOBIEHHEM HUTPOCOEAUHEHUM, OKCHUMOB,
THIpa3oHOB, amMu10B. OOpa3oBaHue MpH JAeKapOOKCHINPOBAHUN aMUHOKHUCIIOT. Poib cBOOOAHOIM
JJMIEKTPOHHON Tapbl B MPOSIBICEHUH OCHOBHBIX CBOMCTB aMHUHOB M KOMIUJIEKCOOOpPa30BaHUM.
[TpoctpancTBeHHbIE (AKTOPI M OCHOBHOCTh. CBOWCTBA: AJKWJIUPOBAHHE, AlMJIMPOBAHHE,
JIEHCTBAE Aa30TUCTOM KHUCIOTBHL. YeTBepTUUYHBIE AMMOHMEBBIE OCHOBaHUs. JluaMuHBIL.
MoHoaMuHBI: METUJIAMUH, JTUMETUIAMUH, TPUMETUIAMUH. AMUHOCIIUPTBL: 3TaHOJIAMUH, XOJIHH,
UX CTPOECHHME, HAXOXKJIEHUE B MNpUpoje. AUETUIXOJIUH. XJIOPXOIUHXJIopula. CHHTETHYECKHE
[OJMAMH/IHbIE BOJIOKHA: HAIIOH, KampoH. AMUHBI apoMarudeckoro psaa. Mzomepus u
HOMEHKJaTypa. MeToapl nojydyeHus. XUMHYECKUE CBOMCTBA. B3auMHoOe BiIMsSHUE pajuKana U
(YHKIMOHAIBHOW TpynIbl. MeTO bl UACHTU(DUKAIIHH.

Oxcocoennnenusi. Ornpenenenrie. Homenkiarypa. KapOonwibHas rpymma, ee
ctpoenue. [Tomydenue kapOOHWIBHBIX coequHeHnil. CBOMCTBa U pekiuu. Peaknuu ¢ yyacTrem
0-BOJIOPOJHOIO aTOMa: TaJIOTEHUPOBAHME, aJbJOJIbHAs U KpPOTOHOBAas KOHJEHCALUU.
Oxucnenue anpAeruyioB U KeTOHOB. CXOJCTBO M PA3JIMYUE AJIbJETUJI0OB U KETOHOB. MeToibl
uneHTudukanun. MypaBbuHbIH  anbaerua  (popManibaerua);, MOJAy4YeHHEe U CBOICTBA.
[Tlpumennue B Texnuke u Mmenunune. @opmanun. [lapadopm. YKCycHBIN anbierua. AIETOH.
HemnpeenbHble abAeruIbl: aKPOJICUH, IUTPaIb (HAX0XKICHHUE B IPUPOJIC U 3HAUCHHE).

benzanpnerna. Pasnuune u cX0ICTBO apOMaTUYECKUX U aTH(PATUISCKUX ANIbICTHIIOB.
AuerodeHoH u 6eH30peHOH KaK MpUMep KETOHOB apOMaTU4YeCKOro psijaa. Buramunsl rpymnmsl K.
ITonsiTHE O XMHOHAX.

KapoOonoBbie kuciaorbl. OmnpeneneHue, HOMEHKIATypa, HM30MeEpHUs, 3JIEKTPOHHOE
CTpOCHHE KapOOKCHIBHOW Tpynmbel. Me3oMepusi aHWOHa. BomopojgHasi CBS3b B KHCIOTax.
MeTozapl MoJy4eHHss KUCIOT (M3 CIUPTOB, albJICTHIOB, TAJIOTCHIPOU3BOIHBIX M HHUTPUIIOB).
CpoiicTBa W (yHKIHMOHAJBbHBIE MPOU3BOAHBIE. Meronsl wuneHTH(uUKanuu. MoHOOOMEHHBIE
CMOJIBI.

MypaBbunas  kucinora. Haxoxnenue B mnpupone. CBoilcTBa:  OKHCIEHHE,
JeruapaTtanus. YkcycHas kuciota. [lonyuenue u3 apeecunsl, cnuprta. CBONCTBAa M PEAKIIMHU.
[TanpMUTHHOBAS U CTEAPUHOBAS KACIIOTBHI.

[ToryueHue apomMaTHUECKUX KUCIOT OKUCIEHHEM OOKOBBIX Ieneil apeHoB. ben3oitHas
KHCJIOTA.

DyHKIHMOHAJIbHBIE NPOU3BOAHBbIC KapOOHOBBIX KHCJIOT. Comnn,
raJloreHaHTUAPUIbl, aHTUIPUIBL, aMUAbl, HUTPWIbI, CIOXKHBIE 3QUpPbI. XJIOPUPOBAHUE KHUCIIOT.
Crnoxuble >¢upsl. [lonyueHne u3 KUCIOT (3TepuUKaNMs), aHTUIPUIOB M XJIOPAHTUAPHUJIOB.
®dusnyeckre 1 XUMUYECKHAE CBOMCTBA.

AMuapl KucioT. I'omosornyeckuil psij, HOMEHKIJIATypa U IOJIY4YEHHE U3 KHUCIIOT,
raJlOT€HaHTUJPUIIOB, CIIOXKHBIX 3(QUPOB U HUTPUIOB. XUMHUYECKHE CBOWCTBA. AlETaMHI.
ITonuaxkpuiiaMu 1, NOJIy4eHUE, CBOMCTBA U IIPUMEHEHHE B CEIILCKOM XO3SMCTBE.

IIpousBoaHbIE YyroapHON KUCIOTHL. MoueBuHa. [losrydenue, CBOMCTBA U IPUMEHEHUE.
buyper.

JukapOoHoBbie kuciaoTbl. OO6mue Mertonasl cuHTe3a. lllaBeneBas, ManoHoOBa,
SHTapHasi, TJIyTapoBas M aJUNMHOBAs KHUCIOTHL. OcoOble CBOMCTBa METHIIEHOBOM TIPYIIIBI
MaJoHOBOTO 3dupa. AHTUIPHUABI AUKAPOOHOBBIX KHUCIOT. DTayieBas KUCIOTa U3 HadTalIMHA.
TepedTraneBas KMCI0Ta U CHHTETHYECKHE BOJOKHA: KallPOH, HAIJIOH.

HenpenenabHble KHCA0ThI. AKpUIIOBasi KUCIIOTa, €€ 3QUpbl, HUTpUI. MeTakpuioBas
kucnota. [lnmactMaccsl Ha ux 6asze (oprerexiio). dymapoBas 1 ManenHoOBast KUCIOTHL. Pasnuuune
CBOMCTB F€OMETPUUYECKHUX N30MepoB. OenHOBas, JINHOJIEBAS U JTMHOJIEHOBAsA KUCIIOTHI.

Jlunuabl. Kmaccudukanms. XKupel. Pacnpoctpanenme B mpupoae, cocTaB H
crpoenue. Knaccupukanus >xupoB. OTIMYHE KUIKUX XHUPOB OT TBEPABIX. XUMHUECKHUE
CBOMCTBA: OMBUICHHME U rujporeHusanus. IIporopkanue >KupoB, MNOIMMEpHU3ALUd Maced.
[IpeBpalienue >KUIKUX KUPOB B TBepAble. TexHUueckas mepepaboTka M HCHOJIb30BaHHE.
3HaueHue KUPOB U JIUIUIOB.



Mpsuta u gereprenTbl. OU3NKO-XUMHYECKOEe OOBSICHEHUE MOIOIIEro JCHCTBUS MBLIA.
HcKkyccTBEeHHBIE MOIOIIME CPENCTBa, MpoOJieMa YHHYTOXKEHUS WX O0TX010B. Bocku. Ommda,
CUKKATHBBI.

Crnoxunble munuasl. ocdarupl, nenutunel, kedamunbl. Pacnpocrpanenue. CoctaB u
cTpoenue. buosornyeckoe 3HaueHHE: POJb CIOXKHBIX JIMIUAOB B (DOPMUPOBAHUU KIIETOYHBIX
MeMOpaH.

Oxcu-, aabaerngo- U KeTokucjaoTbl. Onpenenenue. M3zomepus. Homenkmnatypa.
OO6pa3oBanue OKCHKHCIIOT NMPH OMOXUMHUYECKOM TUAPOKCHIUPOBAHUH KApOOHOBBIX KUCIIOT, NIPH
OKHCJIEHUU TJIMKOJIeH, BOCCTAHOBJIEHMHM KETOKMCIOT. Jlermapartauus o-, -, Y-OKCHUKHCIOT.
Jlaktunel. Jlaktambl. JlakToHbl. BakHedMe NpeACTaBUTENIM OKCUKHUCIOT. TJMKOJIEBas,
MOJIOYHas. MHOTOOCHOBHBIE KHUCIIOTHI. SJ0JIouHas M BHUHHBIE KHUCIOTHL. PacmpocrpaHeHue B
npupojie u nonaydenue. CerneroBa coib U peaktuB ®Penunra. JlumonHas kucnora. [Tonyduenne
U3 IPUPOJHBIX UCTOYHUKOB. CBoMicTBa U npuMeHeHHe. DeHonkapOOHOBbIE KUCIIOTHI.

OOHOOCHOBHBIE aNBJETU0- U KETOKHUCIOTHI. [ JIMOKCWIIOBas, HUPOBUHOTPAJHAs,
alCTOYKCyCHAasd M JICBYJIMHOBas KHUCJIOTBHL. X monydeHHMe MW XUMMHYECKHE CBOMCTBA!
BOCCTAHOBJICHUE, NpeBpallleHue B aMUHOKUCIOTHL. KonaeHcanus KisiizeHa. AneToykcycCHbIN
3¢up (Tayromepus, MOABHKHOCTb BOJOPOJHBIX aTOMOB METHUJICHOBOW TIpYMIbl, KETOHHOE U
KUCIIOTHOE paciieruienue). CHHTE3bI ¢ Y4aCTHEM alleTOyKCYCHOTro 3¢upa. Peakiuu ¢ nepeHocom
PEaKLMOHHOTO LIEHTpA.

IIpobGiema onTuueckoii usomepuu. OCHOBHBIE MOHSATHS. ACCUMETPUUYECKHI aTOM.
XupanpHble, axupanabHble MOJEKYJbl. [IIOCKOMONAPHU30BaHHBIN CBET. YEIBHOE BpALICHHE,
HOJSIPUMETPBI. DHAHTHOMEPHI, palleMaThl, pareMuueckue cmecu. [IpoctpancTBeHHbIE (HOPMYITBI
O®umepa. Bunnsie kucinorsl. @opmynsl dumiepa miug yuciaa crepeon3oMepos. Me3oBUHHAsS
kucinoTa. [uacrepeomeprl. Tpeo — u sputpodopmsel. Paznenenue panemaroB. YacTuuHbldi U
abCcoMOTHBIN accuMeTpudeckuil cunTe3. OnTuyeckas akTUBHOCTh 0€3 aCCUMETPUYECKOro aToMa
yriepona. [lonarue o fuHaMUUYECKON TEPEOXUMUM.

Caxapa. Pacnpocrpanenue B mpupojie U 6uonorndeckas poib. Knaccupukanus mno
YHCITy YIJIEBOJHBIX OCTATKOB, YUCIY aTOMOB YIJIEPOAa, XapakTepy KapOOHUIbHON IPYIIIb, TUILY
LMKIMYECKON CBSA3M aTOMOB. AUBJONEHTO3bl (pubo3a, Je30kcupubo3a, KCHiIo3a) U
aIIBIOTeKCO3bl  (TJIF0K03a, MAaHHO3a, IajiaKTo3a); MX CTPOCHHUE M HAaXOXKICHUE B IMPHPOJIC.
OTkpbITasd ¥ nUKIM4eckas GpopMel (Ha nmpuMepe riaroko3sl). [Iupanosnas u GpypanosHast GopMmsl.
L- u D-pamer. R, S-HOoMeHkmatypa. MoHOcaxapusl: amb03bl U KeTo3bl. OnTHueckas
uzoMmepus M TayroMepus. OTKpbITas M Lukiuueckas ¢opmbl. HomeHknarypa M crocoObl
n300pakeHus; MpoeKunoHHble GopMynbl Pumiepa. A- u B-nupaHossl, QpypaHossl. Dopmyia
Xeyopca. IlomyareranbHplii (IJIMKO3UIHBIA) THIPOKCWI, MyTaporaunus. AHomepbl. OOmme
CHocoObl TMOJyYyeHHs] MOHOCAaxXapuJ0B W3 MHOIOATOMHBIXCIIUPTOB, OKCHaJIbJIETH]IOB,
OKCHUKETOHOB M monucaxapufoB. PU3NYECKHE M XUMHYECKHE CBOMICTBA. XapaKTEpHBIE
OCOOEHHOCTH IOJIyalleTaJIbHOTO THApOKCHiIa. ['nmuko3uasl. BoccraHoBieHHE, OKHUCIEHUE WU
anuiaupoBaHue caxapoB. OHOBblE W caXapHble KHUCIOTHI. OnuMepH3anus. ACKOpOMHOBas
KHCJIOTA.

@pyKTo3a KaK npeacTaBuTelb KeTo3. CTpoeHue, TyToMepus U cBoiicTBa. OTianune oT
[III0KO3bl. MeToabl HAeHTU(UKALINH.

Hucaxapunel. HeBoccTanaBnuBaronue (caxaposa) caxapa. CTpoeHue, CBOHcTBa U
3HavyeHue. BoccTanapnuBaromue aucaxapysl: MaiabTo3a, 1akTo3a, 1esioounosa. [lomucaxapuabl.
Kpaxman, wHynuH u rimkoreH. CrpoeHue W cBoucTBa. ['maponm3 kpaxmana. JIeKCTpUHBL.
Pacnipoctpanenune B npupoje u 3HaueHue. MIHynuH: cocras, ruaponu3 U 3HadeHue. Llemnronosa
(kmetuaTka). PacmpocTpaHeHue B MpHUpOJE, CTPOCHHE M XUMHUYECKHE CBOMcTBa. [ 'maponus
KJIeT4aTku. OD(QUpbl KJIETYaTKM M HMX HCIOJb30BaHHE B HApoAHOM xo3ssiictBe. I[lonsTHe o
TeMUIIEIUTION03aX U MEKTUHOBBIX BEIECTBAX.

AMHMHOKHUCT0TBI W Oeaku. Ormpenenenne u  kiaccuuxanma. M3omepus,
HOMEHKIIaTypa. Pacnipoctpanenue B mpupoae. MeToabl BbIICICHUS U aHAIN3a.



AmuHOKuCnOTh. CriocoObl MOJMy4eHHs M3 ajlbJErMJI0B M KETOHOB, IaJION€HKHUCIIOT,
OKCHMOB WJIM THAPA30HOB, AlbJAETHI0- U KETOKHUCIOT. DU3NUEeCcKre U XMMHUYECKHE CBOMICTBA.
AmobotepHas npupoaa aMUHOKHUCIIOT, U30JIEKTpHUEcKas Touka. JleficTBue a30TUCTON KUCIOTBHI
1 popmanuna (popMoIbHOE THTPOBAHHUE); MPUMEHEHHUE 3TUX PEAKIMUA IS KOJIMYECTBEHHOTO
onpeAeneHuss  aMUHOKUCIOT. Peakumm ¢ HuHrugpuHom. Xenatel.  buoxumudeckoe
JeKapOOKCHIIMPOBAaHUE, JI€3aMUHHUPOBAaHUE, IepeaMuHupoBanue. OTHOmIEHWE o-, - u Y-
aMUHOKHCIIOT K HarpeBaHuio. OTxaeiapHbIC NPEACTAaBUTENM: INIMLUH, aJlaHWH, JICHIUH, CEPUH,
[IMCTEUH, IMCTHH, aMHMHOKANpOHOBas Kuciora. llpeacraBuTenu ITuaMHHOMOHOKapOOHOBBIX
KUCIIOT: apruHUH (OpPHUTHH) W JIM3MH; WX CBoOicTBa. J[MKapOOHOBBIE aMHHOKHCIOTHI.
AcnaparuHoBass M TNIyTAMHUHOBAasi KHCJIOTBI M HX amMuzpl  (acmaparvH, TIIyTaMHH).
ApomaTtuyeckre aMUHOKHUCIIOTHI: (DeHUIIaIaHuH, TUHPO3HH. | eTepOoMKInYecKre aMUHOKUCIIOTHI:
IPOJIMH, OKCUIIPOJIMH, TPUNTO(QAH U TUCTUINH. MeTo1bl UACHTUDHUKALIH.

[MomunmenTtunel u Oenku. PacnpoctpaneHwe B mpupoae. DIEMEHTHBIH COCTaB MU
MoJeKyysipHblil Bec. OOpa3oBanue u3 aMuHOKHUCIOT. CtpoeHue. CuHTe3 OEJIKOB Ha TBEPIBIX
Hocurensix (Mepudunbn). IlepBuuHas, BTOpHYHAs, TPETUYHAS W YCTBEPTUYHAS CTPYKTYPHI
OenkoBbIX MoJekyn. Twumbl cBszeil (amumHble, aUCYIb(UAHBIE, BOJOPOJHBIC, COJICBBIC).
KauecTBeHHbIE peakly U MOHATHE 00 yCTAHOBJIIEHUU CTpoeHus. MHoroodpasue OEKOB U UX
poib B mpupoze. Pusnyeckue u XuMHUYECKUe cBoWcTBa 6enkoB. OcaxaeHne, U303JIeKTpuIecKas
touka. Kucnotelii u QepmentaTuBHbIil THaponu3. Knaccupukamuss OenkoB. 3aMEHHMBIE U
He3aMEHUMbIe aMUHOKHUCIOTHI. [Ipobiaema ucKyccTBEHHOM MUILH.

Ietepounkinyeckue coequnenus. Kmaccuduxanusa. Ilonstue o0 apomMarndHOCTH
TETEPOLUKINYECKUX cucTeM. [IATHWIEHHBIE TeTEpOLMKIBI C OOHUM TETepOaTOMOM, HX
anmuI0(poOHOCTh, CIMOCOOHOCTh K PEAKIHSIM  JJIEKTPO(PIILHOTO 3aMEIICHUS B O-TIOJIOKCHHE,
B3auMHble npeBpamieHus (IOpweB). @ypan, tHodeH. [Tuppon kak  CTPYKTypHas eIUHHUIIA
nopdupunoB. [lonstue o ctpoennun xnopodmia U remuna. Muapon. Peakunonnas crmiocoOHOCTb
B-nonoxenus. Tpuntodan M NpPOAYKTH €ro MeraboyiM3Ma: TPUIITAMHMH, WHAOIMIYKCYCHas
kucnora (rerepoaykcun). CeporoHuH, ero Ouonoruueckoe 3HaueHue. [lcuxorensr: JICJ]
(IMATUIAMUA IU3EPIUHOBOM KHCIOTHI), IICUIIOLUH.

[lupuauH Kak MNpeACTaBUTENb  IIECTUWIEHHBIX  A30THCTBIX  I'€TE€POLUKIIOB.
[TaccuBHOCTh MMpHIMHA B PEAKLUUAX 3JIEKTpoduibHOro 3amemnieHus. HUKOTHMHOBas KHUCIOTa,
aukotuHamuy (Butamud PP). Ilonsitue 06 ankamoumgax. HukoTwH, aHaba3WH, KOHWUH, XHHHH,
MOp®UH, TUTPHH; UX POJb U 3HaueHue. [lonaTtue 06 aHTMOMOTHKAX.

[{uknbl ¢ HECKONBKMMH reTepoaToMamMu. MmMuaason m ero BaKHEWIINME ITPOU3BOIHBIC
(ructunuH, ructamuH). [TUPUMUIUH U €ro BaXKHEHIIME TPOU3BOHBIC. IIUTO3HMH, YDA, THMHH.
[TypuHOBBIE OCHOBaHUS: aJieHUH, T'yaHUH, MoueBas KucioTa, kopeuH. Llurokununsl. ['pynna
nrepuauHa. [Ipon3BOJHbIE NUPAHOB: O- Y-MIUPOHBI, COJM TNHPHIUSA, XPOMOH, (DIaBOH U
AQHTOLIMAHBI.

HyxkienHoBble Kucaorbl. HkieonmpoTenasl, HYKJIEMHOBbIE KHCIOTHL. —OOmas
knaccudukanus (JJHK, PHK). IlepBuunast cTpykTypa HYKJIEMHOBBIX KuciaoT. Hykneotumsi,
Hykieo3uasl. [IpaBuno Yapradda, Tumel BOAOPOAHBIX CBszed, BTopuuHas cTpykTypa HK.
buonornyeckoe 3Hauenne HK. [lonsitue o renermdeckom kojme. IloHstre o KodepmeHTax.
[Tpencrasnenue o ponu JJHK u PHK npu cuntese 6enkoB B KileTKe.

buosiornyeckn akTHBHbIC OPraHMYeCKHe COCJHHEHHSI B CEJIbCKOM XO03siCTBe.
Buonorunueckoe paBHOBECHE U JIEATENBHOCTh YesioBeKa. [lecTunapl; uX Kiaaccupukarus.

WMHceKTUIMabl; MX  KJIacCUpHUKAIMSA IO THIY JACUCTBUSA. Pe3uCTEeHTHOCTb.
WNucexktuuaneie ropMonbl. @yHrunuasl. ['epOunuas! CIulomHoOro 1 n30MpaTeNbHOrO JIEHCTBHA.
['pynna tpuasuna. IIpon3BoaHbIE MOYEBHHBI — TepOMIMABI HOBOTO MOKOJEHUS. Perynstopbl
poCTa pacTEeHUM: WHIOIUIKAPOOHOBBIE KUCIOTHI, KHHUHBI, THOOEPEIINHBI, STHJICH, a0CIIU30Bas
KHCII0Ta. IHCEeKTOpENEeIeHTh], HCEKTOATTPAKTaHThl, XeMOCTEpUIN3aTOpsl. IIpocTarinaninHel.



@®oH/T OTICHOYHBIX CPENICTB TUCHUTUIMHBI «XUMUS COCTABIIEHA B COOTBETCTBUU C
tpedoBanusiMu GI'OC BO no nanpasienuto nmoarotosku 36.03.02. «300TexHuMs»
(bakamaBpuar) yTBEpKICHHOTO MPUKa3oM MUHUCTEPCTBA OOPAa30BaHUS U HAYKH

Poccuiickoii @eneparmu ot «22» centsiopst 2017r. Ne 972

[Iporpammy cocraBuiI:

Houent kadenpsl xumuu CanamoB A.M.

[Tporpamma ogoOpena Ha 3aceqanuu kadeapsl «300TEXHUS

[TpoTtokomn Ne 8 ot «22» urons 2024 rona

[Iporpamma orobpeHa YueOHO-METOIMUYECKUM COBETOM arpOMHXKEHEpHOro (pakyabpTeTa

[Tpotokon Ne 3 ot «22» wmas 2024 rona



