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Komnerenuun oOyuyawimerocsi, ¢opMupyembie B pe3yJbTaTe OCBOCHUA
AUCHMILINHBI

- cocOoOHOCTh K caMOOpraHu3anuu u camooopasopanuto (OK-7);

- CIOCOOHOCTh peliaTh CTAaHIApPTHBIE 3aJa4d NMPO(ECCHOHANIBHON NIEATEIFHOCTH Ha
ocHOBe MH(OpMAIMOHHON U OMOIHOrpaduuecKoil KyabTypsl ¢ IPUMEHEHHEM MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTMA W C Y4eTOM OCHOBHBIX TpeOOBaHWH WH(POPMAIMOHHON
6esonacuoctu (OIIK-1);

- CIIOCOOHOCTHh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IHUCIIMIUINH B
po(eCCHOHANBHON  JICATENILHOCTH, MPUMEHSATh METOAbl MAaTeMaTHYeCKOTO aHaiu3a |
MOJICITMPOBAHMUS, TEOPETUUECKOTO U dKCIIepuMeHTalibHoro uccienoanust (OI1K-2);

- TOTOBHOCTHh OIICHMBAaTh Ka4yeCTBO CEIbCKOXO3SMCTBEHHOW TMPOAYKIIMH C Yy4ETOM
OMOXMMHUYECKUX MTOKa3aTeseH U ONpeesaTh crocod ee xpanenus u nepepadorku (OTIK-6);

- CHOCOOHOCTH TNPHMEHSTh COBPEMEHHBIC METOJbI HAYYHBIX HWCCICIOBAaHHMN W 00JacTh
IPOU3BOJICTBA U NEPepabOTKH CebCKOX03siicTBeHHOM nponykimn (I11K-14);

- BJIAJICHUEC METOJaMU aHaJM3a TII0Ka3arelied KauecTBa W 0O€30MacHOCTH
CEIIbCKOXO3SHCTBEHHOTO ChIPbsi M MPOJIYKTOB UX IMEpepabOTKH, 00pas3lloB IOYB M PACTCHUIl
(ITK-16).

B pe3yabTaTe U3yIC€HUSA JTUCHUIIJINHBI CTYACHT JOJKCH

3HATh: OCHOBBI CTPOCHHUS BellecTBa (aTOMOB, MOJICKYJI, KPHCTAJLIOB); OCHOBBI KHHETHKH H
TEPMOJMHAMHMKY XMMHUYECKHUX IPOLIECCOB; OCHOBBI 3JEKTPOXUMHH; OCHOBBI TEOPHUH PACTBOPOB
3JIEKTPOJIUTOB U HEANEKTPOJIUTOB; XUMHUUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX
BEIIECTB; MECTO AHAIMTUYECKON XMMHMM B CHUCTEME HAyK; CYILECTBO PEAKIMIl U IPOLECCOB,
UCTOJb3YEMbIX B AHAIMTUYECKOW XWUMHUU, MPUHIMIBI U OOJACTH HCIOIb30BAHHUS OCHOBHBIX
METOJIOB ~ XMMHYECKOTO  aHaIM3a(XMMHUYECKHX, (U3UKO-XUMHUUECKHMX U  (PHU3HYECKHUX);
TEOPETUYECKHE OCHOBBI OPraHMUYECKON XMMHUH, OCHOBHBIE KJIACChl OPraHUYECKUX COCIUHEHUHN —
CTpOEHHE, CIOCOOBI OJTyUeHUs], PU3NUECKHE U XUMHUYECKHE CBOICTBA.

YMETb: COCTaBJIATH DJICKTPOHHBIC (I)OpMy.]'IBI aTOMOB XUMHUYCCKHUX 3JICMCHTOB,
OMpCACIATh UX XAaPAKTCPHLIC BAJICHTHOCTH MW CTCIICHU OKHCIICHHA, HU3MCHCHHEC KHUCJIOTHO-
OCHOBHBIX M OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHEIX CBOMCTB BCIIECTB, paCCUUTBIBATH
KOHIICHTpAllMX BEIICCTB B paCTBOpPaX; pPaCCUMTBIBATHL CKOPOCTHU XHMMHUYCCKHUX IPOLECCCOB U
PaBHOBECHBIC COCTOSHUSA 06paTI/IMLIX peaKL{Hﬁ; pacCUUThIBATL TCIJIOBBIC B(I)Q)CKTBI n
OICHUBATh BO3MOXHOCTD IIPOTCKAHUA XUMHUYCCKUX MMPOUCCCOB; IMPOU3BOANUTE PACUCThLI pH
pacTBOPOB KHUCJIOT, OCHOBaHHﬁ, COJ'ICI\/'I; PaCCTaBJIATH KOB(I)(I)I/ILII/IGHTI)I B YPaBHCHUAX
OKHCIIUTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ; pacCUUTLIBATH SHC TaJIbBAaHNYCCKUX
9JICMCHTOB, BJIAACTH MCTOIIOHOFPICﬁ BBI60pa MCTOJOB aHaJIn3a, BbIACIIATh U OUHUIIATh
OpTraHU4Y€CKUC COCAUHCHUS, ITIPOBOAUTDH KauyeCTBCHHBIN aHaAJIN3 OpTraHU4YCCKUX CoeHHHeHI/IfI.

HMeThb HABBIKM: 6e3omacHOn paboThI B XAMHUYECKOU nabopaTopuu;
B3BEIIIMBaHUS, U3MEPEHUsT 00BEMOB UM TUIOTHOCTEH JKUIKOCTEH; ompenenenus pH pacTBopos;
MPUTOTOBJIEHUS PACTBOPOB c 3aJaHHON KOHIIEHTpalUEeH;

KauyeCTBCHHOI'O0 XHMMHUYECKOI'O aHaJIM3a; KOJIUYECTBEHHOro  (00BEMHOTO)
XHUMHYECKOTO aHaIn3a; aHaam3a KHCJIIOTHO-OCHOBHBIX i OKHCIIUTEIIHFHO-
BOCCTAHOBHUTEIILHBIX CBOWCTB BEIIECTB; pabOThI C XUMHYECKOW TMOCYIOH, paboThl C
OpTraHUYECKUMHU BEIIECTBAMH, C TEXHUYECKUMH M aHATMTUYECKUMH BECaMHU.



Hown

DoH]1 OLIEHOYHbIX CPECTB

OxBuBajeHT. OnpeieneHne SKBUBAJICHTA CIIOKHBIX BELECTB.
Kpucramisl. AHM30TpOMnUs CBOICTB.

MonekynspHble, aTOMHbIE, HOHHBIE M METAIIMYECKUE KPUCTAIUIBI.
CBs13b cTpOeHHs ¢ PU3NUIECKUMHU CBOHCTBAMH BEILIECTBA.
@®oTOXMMUYECKHE, TEMHOBBIE U PAJHO3ALIUTHO-XUMHUECKUE PEAKIIUH.
Pa6otst K.A.TumupsizeBa. 3nauenue GpoTocuHTE3A.

CTEKJISTHHBIN 3JIEKTPO C BOJOPOAHOW (PyHKITUEH.

CTexJIsTHHBIC AJIEKTPOIBI C IPYTUMH (PYHKIIUSMH.

AMuHbI anudaTryeckoro psaaa (3K3aMeHaLnOHHbIN BOIPOC).

10 Anudarudeckue yriaeBoJopObl CO CMEIIaHHBIME () YHKIHSIMH.

11. I'eTeponukIMUECKHUE COCTUHEHUS.

12. ®oToxumudeckue

CoNoOA~WNE

6.2. Bonnpocsl VI NOATOTOBKH K 3a4eTy W IK3aMeHy
Yactb 1. Heopranuyeckasi 1 aHATUTHYECKAS XMMHSA

Heopranuveckas xumusi

OcHoBHble nonoxenus AMY. Arom. Monekyna. Xumudeckuil snement. [Ipocteie n
cioxHble BewecTBa. OTHOCHUTENbHAas aTOMHAas Macca, OTHOCUTENIbHAs MOJIEKYJSpHas
Macca. Monb.Hucno ABoraapo. MonsipHas macca.

OCHOBHBIE CTEXUOMETPUUECKHUE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKHUX PEAKIIUH.

Krnaccel HeopraHu4eckux BeIeCTB:OKCH/IbI, KUCIOThI, OCHOBaHMSA, CoMu. X dpu3nueckne
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJTy4EHHUS.

Crpoenue aroma. Mogens Pesepdopna, ero nemocratku. Teopuss bopa. Ksantopas
TEOpUs CTPOEHUSI aTOMa.

KBanToBsle uncina. [Ipuanun [Taymu. ITpaBuno I'ynna. [IpuHIMn HauMeHbIIEH SHEPIHH.
ITpaBuna Kneukosckoro.

[lepuoanueckuii 3aKOH W TMEpUOJMYECKAss CUCTEMa XUMHYECKHX JJIEMEHTOB
. .Menneneea. Ilpunuun mnoctpoeHus. ['pynnbl U nepuoasl. 3aKOHOMEPHOCTH
U3MEHEHUSI CBOWCTB AaTOMOB, MPOCTBIX BEIIECTB U COEAMHEHHH, 00pa30BaHHbIX
XUMHUYECKMMH JJIEMEHTAMHU, B Ipefenax IVIAaBHBIX HOAIPYNI M INEPUOIOB CHCTEMBI
J.N.Menneneena. [TeproanyHOCTH CBONCTB aTOMOB



10.

11.

12.

13.

14.

15

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.
27.

28.

29.
30.
31.

Xumuyeckast CBsi3b. M300pakeHue XuMuueckoil cBs3u. KoaneHtHas (mossipHas,
HernoJIsipHast). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBsi3u. CBOWMCTBA KOBaJECHTHOM
cBsi3u. [ mOpunu3anus opouraneit. J[unoins, IIrMHA TUTIONS, TATIOJIEHBI MOMEHT.

Honnas cBs3b.

Bonmoponnas cBsa3b. MeXMONEKYJISIpHAas U BHYTPUMOJIEKYJISIpPHAs BOJOPOJHBIE CBSI3H.
3Ha4YeHue BOJIOPOIHBIX CBS3EH.

Mertannnueckast cBsi3b. CX0/ACTBO U pa3Inyue ¢ KOBaJIEHTHOH CBsA3bI0. HeHachllieHHOCTD
Y HEHAIPABJIEHHOCTh METAJUIMYECKOM CBSI3H.

Xumpnueckass kuHeTuka. CKOpocTh XMMMUECKHMX peakuuid. Cucrtema. I'omoreHsHble u
rereporeHHnie cucteMbl. @aza. CKOpOCTh TOMOT€HHOM Y FETEPOTC€HHON peakiuii.
@dakTophl, BIUAIOIINE HAa CKOPOCTb XHUMHUYECKHX pEAKUUHA. 3aBUCUMOCTh OT
KOHUEHTpaluu. OCHOBHOW 3aKOH XUMHYECKOW KUHETUKH.

Bnusiaue Ha CKOpOCTh XMUMHUYECKHX peakuuid Temmeparypsl. [IpaBuno Bant-T'oddda.
AKTHUBHBIE MOJIEKYJbl. OHEPrus AakTUBALMH. 3aBUCHUMOCTb JHEPIrUU AKTHUBALUU OT
HOPUPOJBl PEAarupyoluX BEIIECTB. DHEPreTUYECKUid Oapbep, NEPEXOJHOE COCTOSHHUE.
VYpaBHenue AppeHuyca, Kak Oojee TOYHO OIMCHIBAIOIIEEe 3aBUCUMOCTH CKOPOCTHU
XAMHYECKON PEAKIMU OT TEMIIEPATYPBHI.

. 3aBUCHMOCTbH CKOPOCTH XUMHUYCCKUX peaKHI/Iﬁ OT IIPUPOABI pCAarupyYHOUICTO BCUICCTBA.
16.

[lonsaTne o karanuse W Karanusaropax. Kartaimtuueckue peakuuu. ['OMOreHHBIM u
reTeporeHHbId KaTanu3. MexaHu3M JeWCTBHsS KaTalu3aTOpPOB. AKTHUBHBIE LEHTPBI
karanuzatopoB. Katanutuueckue siipl. [Ipomoropsl. M30upaTeibHOCTh KaTaJIu3aToOPOB.
Tepmonunamuka. TepmoguHamuueckas cucrema. @asza. l'ereporeHHas ¥ TOMOTEHHas
cucreMbl. KoMmnoHeHTsl cucreMbl. @OYHKIMM M MapaMeTpbl COCTOSIHUS. BHyTpeHHss
JHEprus.

[lepoe Hawano (3aKOH) TepMOIMHAMUKHU. OHTanbmnus. CTaHIAPTHOE COCTOSHUE
BenlecTBa. CTaHgapTHAs YHTAIBIUS PEAKIINH.

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

OHTponust Kak (YHKIHS COCTOSHUS CHUCTeMbl. TepMoanHaMu4ecKkass BEpOSTHOCTb
cocrosiHuss cuctembl W. CraHmaptHas OHTponus. BTopoe Hauyanmo (3aKoH)
TEPMOJUHAMUKHU.

[Mocrynat Ilnanka (TpeThe HA4YaNIO TEPMOJAMHAMUKH). MI3MEHEHHE SHTPOIMH BEIIECTBA C
YBEJIMYEHUEM TEMIIEPATYPHI.

Oueprus ['n66ca. CszanHast sHeprus. HanpaBieHHOCTh XUMHUECKOTO ITpoIiecca.
OOparumble W HeoOpaTuMmble peakiuu. Xumudeckoe paBHoBecue. [Ipuniun Jle
[Matense. CMeLIEHNE XUMUYECKOTO PABHOBECHS.

PactBopel. Knaccudukamuss pacTBOpoB 1O arperaTHoMy COCTOsSHHIO. HackileHHsle,
HEHACBIIICHHBIE U IEPECHIILEHHBIE PACTBOPBI.

Konnenrpanus pactBopoB. KoHuieHTpupoBaHHbIe U pa30aBieHHbIE pacTBOPbL. CrocoObI
BBIPAXEHMsI KOHLIEHTPALUU PACTBOPOB.

DNEKTPOIUTHI U HEANEKTPOINUThL. CUITbHBIE, Ci1a0ble U CPEeTHEN CHUIIBI AJEKTPOIUTHI.
Onexrponautnueckas auccounanus. OCHOBHBIE MOJIOKEHUSI TEOPUH DIIEKTPOIUTHYECKOM
nuccouuanui. MexanusMm aucconuanuu. KucinoTsl, OCHOBaHUS M COJM C TOYKH 3PEHUs
TOA. Crenenp paucconuanuu. KoHcTaHTa agucconuanuu. 3akoH pa30aBieHUA
OcTtBanpaa.

OnexTpoauTHyecKas aucconuanus Boasl. MlonHoe npousseaenue Boasl. Bonopoasslil n
TUAPOKCHIIBHBIN MOKa3arenu. pH pacTBopoB cosei.

[TpousBenenue pactBopuMocTH. Peakiiuu HOHHOrO OOMEHa.

I'mpponns conent. Tunsl runponnsa. Peakuus cpenpl. CTeneHs M KOHCTaHTa THIPOJIN3A.
Wneanbubpie pactBopel. KosmnmuratueHbele cBoicTBa pacTBopoB. OcMoc. OcMOTHUECKOE
nasnenue. 3akoH Paymns. CrnenctBus u3 3akoHa Payis.



32. OKHUCIUTENBbHO-BOCCTAaHOBUTENNbHBIE — peakuuu. Teopus OBP. Knaccudukanus
OBP.Okucnurenu u BoccTaHOBUTENIU. MeTo bl cocTaBieHust ypaBHennii OBP.

33. DnexTponn3. DIEKTPOJIU3 PacIljiaBOB, BOJHBIX pacTtBopoB. [lonsTtue o I'D. CocraBnenue
I'D. BAC snementa. Crangaptaas 3/C snemenTa.

34. Dnexrtpoanble noteHuuansl. CTaHIapTHBIE 3IEKTPOAHBIE MOTEHLHANbl. 3aBUCHUMOCTD
NIEKTPOJHOTO TOTEHIMaNa OT KOHILIEHTPALUil BEIIECTB M TeMieparypbl (ypaBHEHUE
HepncTa). DnekTpoXuMUYeCKUd psiji HanpsHDKCHUH METaJIIOB.

35.KonuyecTBeHHas XapaKTEPUCTHKA MTPOIIECCOB JIeKTposn3a (3akon dapaes).

36. lucnepcubie cuctembl. JlucnepcHas ¢aza u aucnepcuonHast cpena. CycneH3uu u
smynbeuu.  Komnmouanbeie pactBopel. Oddexkr Tunmans. Koarymsnus. 3HaueHue
KOJUIOUJHBIX PACTBOPOB.

37. KommnekcHele coenunenus. KoopaunanuonHas teopusi Bepuepa. OcHOBHBIE THIIBI K.C.
Homenknatypa k. ¢. [IpakTnueckoe NpuMeHEHHE K. C.

AHaJIMTHYECKAsA XUMHUSHA

1. Ilpeamer, 3a1a4u U METO/1bl AHAIUTHYECKON XUMHUU.

2. PactBops! 1 pacTBOpUMOCTH. CIIOCOOBI BBIpa)KEHHSI KOHIIEHTPAIIMN PACTBOPOB.

3. 3akoH pgeilcTBUS Macc. XuUMHMUYeckoe paBHoBecue. KoOHCTaHTa XUMHYECKOIO
paBHOBecHs, ['paHMIBI TPUMEHUMOCTH 3aKOHA JI€HCTBHA Macc. AKTHBHOCTb.
Koaddunuent aktTuBHOCTH.

4. AHaIUTUYECKUE PEAKIWHU, WX CHEHU(PUUYHOCTH M YYBCTBUTEIBHOCTH. TpeboBaHms,
HpeAbsBIsEeMbIE K AHAIUTUYECKUM PEaKIUsM B KAaU€CTBEHHOM aHaJIU3e.

5. T'ereporennsie cuctemsl. [Ipon3BeneHne pacTBOPUMOCTU. Y CIOBUSI OOpa3OBaHUS U

pPacTBOPEHHsI OCAJIKOB.

BydepHbie cMecu u mprUMEHEHHE X B aHATUTUYECKON XuMuH. bydepHas EMKOCTb.

AMdoTepHbIe THIOKCHIBI U UX 3HaUCHHE B aHaiu3e kaTuoHoB |1l aH. rp.

. T'upponus coneit u ero tunsl. Crenens ruaponausa. Koncranra ruaponnsa.

. Konnounusie pactBopsl. Mcnonb3oBaHne KOJUIOMAHBIX PACTBOPOB B XMMUYECKOM

aHaJu3e.

10. KomnniekcHble coennenus. VX cTpoeHune, xapakTep AMCCOLMAINH, KOHCTAaHTA
HECTOMKOCTH KOMILJIEKCHOTO MOHA.

11.Ileproanueckuii 3aKOH Kak OCHOBA aHAJTUTUYECKONW XMMUU. AHAIUTHYECKas KIacCu(u
KaIisi KAaTHOHOB.

12.001mmas xapakTepuCTHKa KAaTHOHOB | aHaTUTUYECKON TPYyNIbl. AHATUTHYECKHE
peakuuu KaTHOHOB | aHAJIMTUYECKON TPYIIIbI.

13. OO6mas xapakrepuctuka katnoHoB || anamuTnueckoit rpynmsl. JleiicTBue rpynnoBo-

ro peaktnBa. KauecTBeHHbIe peakinn kaTroHa Ba?*

14, OO6mas xapakTtepuctuka KkatuoHoB |l anamuThueckoil rpymnmbl. /[leiicTBue
+
rpymmoBoro peakTisa. KadecTBeHnbie peakiy karnona Ca.?

15. OO6mrass xapaktepuctuka KaTtuoHOB |l aHamuTHueckod rTpynmbel. JlelicTBue

TpYNIOBOTO peakTuBa. KauecTBeHHBIE peakiny KaTHOHA Mgz+.

16. OOmas xapakrepuctuka katuonoB Il an. rp. Jleticteue enxux menouerd, NH,OH
Ha kaTuousl 11 an. rp.

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

18. Karmonwer Il anamutuuyeckod rpymmel. JlefiCTBHE TIpyNIoBOro peakTHUBA.
KadecTBeHHbIE peakiuy katnoros Mn”*, Cr¥*,
19. Karwonwmr |ll amamuTudeckodd rpynmel. JlelicTBHEe TPYNIIOBOTO  pEaKTHBA.

KadecTBeHHBIE peakiuy KaTHOHOB Fe*”, Fe?".

20. Karuons! IV ananutuyeckoit rpymnmnsl. [Toarpymnmna cepedpa. O0mue u xapakTepHble
peaKIum Ag+, Pb%*,

21. Karuons! IV ananutuueckoit rpynnsl.. [loarpynna menu. Obume u xapakTepHble



peaxuun Cu**, Bi®".

22. OO0mas xapakTepUCTHKAa aHMOHOB. XapaKTepHble peakuuu. OTKpHITHE AHHOHOB
SO,%, COs*, CI', NOs..

23. AmnHanu3 pacTBOpa HEU3BECTHOM COJIH.

24. T'paBumerpuueckuii Meron anHanmmusza. OrmnpenesneHue 30JbHOCTH, BIIAXKHOCTHU
npoaykra. Ocaxmaemas W rpaBuMeTpudeckas (BecoBasi) (opmbl. TpeboBaHwus,
HpEeAbSBISIEMBIE K HUM.

25. T'paBumerpuueckuii MeTol aHaM3a. Berurcnenus B rpaBuMeTpun. Pacuér HaBeckH,
0CaJIMTEIsI, MAaCCOBOM JI0JIM BEIIECTBa B 0Opasiie.

26. TexHWKa BBHINIOJHEHHUS OIEpallMi B  TpaBUMETpuHM (OTOOpP CpemHe MpoOHl,
pacTBOpeHMs] HABECKH, (PHIBTPOBAHHMA W TPOMBIBAHUS OCAJKa, MPOKATMBAHUS
0CaJiKa).

27. T'paBumerpus. OmpeneneHue COACPKaHUS — KPUCTAJUIM3ALMOHHOM BOJBI B
KPUCTALTMYECKOM  XJIopuze  Oapusi(peBapUTEIbHBIE  pacy€Thl,  TEXHUKa
IPOBEJICHUS aHAN3a, PACUET Pe3y/IbTaTOB aHAIKM3a U MOTPELUIHOCTH ONPEICIICHHU).

28. Twurpumerpuueckuii wmeron aHamuza. OcHOBHble moOHATHI. Kiaccudukanus
METO/IOB.

29. Tutpumerpuueckuii wmeron aHaimu3a.. CrocoObl BBIPAXKEHUS KOHIICHTPAIMH
pacTBOpOB B THUTPUMETPHH. BBIUMCICHHE B TUTPUMETPUH. 3aKOH SKBHBAJCHTOB.
Paz6agiienue pactBopos. [IpaBuiio kpecra.

30. KucnoTHO-OCHOBHOE THTpOBaHHE. XapakTepucTuka merona. OmpeneneHne TOUYKU
9KBUBAJICHTHOCTH. BbIOOp MHIUKATOPA.

Yacte 2. dusnuyeckas U KOJJIOMIHAA XUMHUSA

1. Ilpenmer u Meroanl puzndeckoil xumuu.OO0muUe NOHATHS 00 arperatHbpIX COCTOSIHUSIX
BellleCcTBa. MieanbHbIi ra3 U uAcalbHOE COCTOSHUE BEUIECTBA-ra3a.l'a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa-Knaneiipona.

2.
3.
4.

oo

10.
11.

12.

13.

Nneansubie razoBeie cmecu.llapimansHoe naBnenue.3akon JlanbproHa

IIpenMer XxuMHuYECKOM TepMOIUHAMUKN.OCHOBHBIE MOHATHUS U BEINYNHBI.

[Meproiii  3akoH(Hauano) TepmoanHamuku. Tepmoxumus. TermoBoit 3¢dekr mporecca.
Onranenuda. 3akoH 'ecca u cienctBus u3 Hero.TemnoTsl cropanus u oOpaszoBaHus. Mx
3HAYEHHE B TEPMOXMMHUYECKHX PaCYETaAX.

Bropoii 3akoH(Havano) repmoaunamuku.Ilousitue 06 suTponuu.Iloctynar ITnanka.
Xumuueckoe paBHOBecHe.3akoH jaelcTBUs Mmacc.KoHcTaHTa paBHOBECHS, BBIpaXKEHHE €ro
4yepe3 KOHUEHTPALMIO,JIETYYeCTh, aKTUBHOCTD.

[TpuHuMn noaABMAKHOTO paBHOBecHUs. I 'eTeporeHHble (ha30Bble PABHOBECHS.

ITpaBuno ¢a3 I'uboea.

PactBopbl.Bunsr pactBopos. MaeaneHble pactBopbl. 3akoH Payns. IlonmoxurtenbHble u
OTpHULIATEIbHBIE OTKJIIOHEHUS OT 3aKOHa Payis.

3akoHbl KoHoBastoBa. 3akoH ['eHpH U ClieICTBHS U3 HETO.

3amMep3aHue U KuIeHue pactBopoB. Kpuockonus u 30ynuockomnus.

Ocmoc. OcCMOTHYECKOE [1aBJI€HUE PAcTBOPOB. M30TOHHMYECKHE, TUNEPTOHHYECKUE U
TUIIOTEHUYECKHUE PACTBOPBL.

OcnoBel  TOJ] Appennyca. Koncranrta u crenenp aucconuanuu. CunbHble U ciadble
aneKTpouThl. 3akoH OcraBanbiga. Teopuss CHUIBHBIX 3JeKTponuToB. [loHsATHE 00
AKTUBHOCTSIX AJIEKTPOJIMTOB U HOHOB U KOA(P(UIINEHTAX aKTUBHOCTH.

DneKTpOnpOBOJHOCTh pacTBOpOB AIIEKTPOJIUTOB. Y IeJIbHAS nu SKBUBAJICHTHAs
ANIEKTPONPOBOIHOCTh. 3aBUCUMOCTh OT pa3iuyuHbIX (pakTopoB.IloABMKHOCTH MOHOB. 3aKOH
Konppayma. I'D. I'D u3 anexrpogor Zn-Cu, onymieHHbIX B pactBopsl costeii ZNnCl, , CuCl.,.
dopmyna HepHcra.



14. Kunernka xuMuueckux peakuuid. Kunernueckas knaccuduxanus peakiuii. CKOpocTb X.p.
3aBUCHMOCTH OT pa3IUYHBIX (pakTOpoB.DHEprus aktuauu. Karamus. Tumbl katanusa.

15. PacTBOpBI BEICOKOMOJIEKYIISIpHBIX coenuHeHnii. Habyxanue u pactBopenne BMC. Crenenb
U CKOPOCTh HaOyxaHus. @akTopbl HAOyXaHUS.

16. OOmias xapakTepuCTUKa KOJUIOMAHBIX cUCTEM.MeTo bl MOTydeHHs U OUUCTKH K.c.CTpoeHue
1 3apsi/i KOJUIOMIHBIX YacTHULL. Y CTONYMBOCTD K.C. U KOATyJISIIIHSL.

Yactb 3. Oprannyeckasi XuMusi

1. BoO3HMKHOBEHHE OpraHMYECKOM XHMMHUU Kak Hayka. [lepBble Kiaccudukanuu
OpraHvyecKkux BemecTB. JlocTpykTuBHbIE Teopuu. [IpeAnocelikM BO3HUKHOBEHHUS TEOPUU
XUMHUYECKOTO CTPOECHHUS.

2.0cHoBuble nonoxenuss TXC opranmyeckux BemiectB A.M.bytieposa.

3. Knaccupukanust XUMHUYECKHX pPEAKLUUH, TUIUYHBIX [UIS OPraHMYeCKHX BELIECTB.
Knaccudukanus opraHn4eckux coenHeHHH.

4.Ilpenenvuble yrieBonopoasl (ankanbl). ['omomor. psa. ®us. cBoiictBa. M3omepsr u
romonoru. ['uOpumuzaumsa. Homenknatypa. Meran, ero ¢usnueckue cBoiicTBa./[Ba
«IpOTUBOpPEUUS» B CTPOCHHM METaHAa. XMMHUYECKHE CBOWCTBA AJIKAHOB. MEXaHM3M peakuuu
3aMenieHus. llonydenue u MpUMEHEHHUE AIKaHOB .

S.Huxnoankansl. HomeHxmarypa, uzomepus. ®Pusndeckne M XUMUYECKHE CBOMCTBA.
[Tomyuenue 1 HaxOKIECHHUE B IPUPOJIE.

6.AJKEHBI(ATHIICHOBBIC YTIICBOIOPOIbI, ofieuHbl). ['oMoornueckuii psa. HomenknaTypa.
N3omepusa. Pusndeckue M XUMHYECKHE CBOWCTBa.MeXaHM3M peakUuu IPUCOSAUHEHUS.
Ortunen.CtpoeHue MoJekyibl, rudbpuauszanus. [lonydeHre u npuMeHEHNE aIKEHOB.

7.Ankanuensl (aueHoBble yraeBogopojsl).Kiaccuduxanus. Homenknarypa. M3zomepust.
Xumuueckue cBoicTBa. llonydeHne u npuMeHeHue.

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

duznyeckne U XMMHUYECKHE CBOMCTBA. AILETHIEH, CTPOCHHE MOJIEKYJbl, THOpUAU3AIIUSL.
[Tonmyuenue anernineHa u €ro roMoJIOroB.

9.Apenbl(apomMaTuyecKue yraeBoopoabl). Homenknatypa. N3omepust. benzonn.
dusznyeckue CBOMCTBA. DJIEKTPOHHOE CTpoeHHe OeH3oja. XUMHUYECKHE CBOMCTBAa apeHOB.
[Tpumenenue Genzona. [lonydyenue apenoB. Tonyon, ero pu3nyeckue U XUMUYECKUE CBOWCTBA.
®enoubl. DU3nYeCKrue U XMMUYECKUE CBOMCTBA.

10.Ilpenenbuble ogqHoaTomMHble ciupThl. Homenknarypa. M3omepus.®us. u XuM. cBOMCTBA.
CriocoObl nosyyeHus U npuMeHeHne. JTaHou (3TUIoBbIHA cupT). [lonydyenue u npuMeHeHue.

11.IlpenenbHble  MHOrOaToMHble cnupThl. IIpocrevimme mpeacrasutenu. Pus. u
XUMHUECKHE CBOMcTBA. IIprMeHeHne MHOr0aTOMHBIX CIIUPTOB.

12.ITpocTtsie a3pupsl. Homenknarypa. [lonydenne. ®us. u xum. coiictBa. IIpumenenue.

13.Anpneruael u keroHsl. CTpoeHne U HoMeHKiaTypa. M3omepus. dus. u XuMHUECKHE
CBOMCTBA aJbJAECTHI0OB U KETOHOB. [loydeHne anbIeruioB 1 KETOHOB.

14.IIpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHUCIOTHL. ['omomnor.psn. Homenknatypa,
n3oMepus. Ousznueckue CBOKCTBA. B3auMMHOEe BIMSHHE aTOMOB B MOJEKYie.XUM. CBOMCTBA.
[Tony4yeHue npenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.

15.0TenbHbIe MPECTaBUTENN KapOOHOBBIX KUCIOT (MypaBbUHAs,YKCYCHAs, OJICMHOBAs,
NaJTbMUTHHOBAsA, CTeapuHOBas). HempenenbHble apoMaTHUecKue KapOOHOBBIE KHCIIOTHI
(canmunuiioBasi, akpUIIOBasi, IaBeJIeBasi, TepedTaneBas).

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

17. Jlunuapr. Knaccudukanus. Kupsr.Ilonyuenne. Xumuueckue cBoiicTBa KUpPOB.

18.YrneBoasl.CoctaB.Knaccudukanms. I mokosza.Ctpoenne. M3omepust. duz. u Xum.
cBorictBa. [Ipumenenne. Caxapo3za. Ctpoenue u corctsa. Kpaxman u nemnono3a. XuMHYECKUe
CBOMCTBA.

19.Amunbl.CoctaB.Homenknatypa.M3omepusi. ®uz. u xuM. cBoiictBa. Ilomyuenue.
AnunnuH. CTpoeHue, CBONCTBA, MOIY4YEHHUE.

20.AmuHokucnotel. Homenknarypa, mzomepus, ¢u3. u xum. cB-Ba. [lomyueHue u
IPUMEHEHHUE.

21. HykneunoBsle kucnoTsl. O6mas kiaccudukamnus (JHK, PHK).



22. buonOrn4ecky aKTUBHBIE OPIrAaHUUYECKNE COEITUHEHUS B CEJIbCKOM XO3SICTBE.

Yacts 1. Heoprannyeckasi 1 aHAJIUTHYECKASA XUMUS

Beenenne. IIpenver u 3amaun XxuMuu. Mecto XMMUU B pAly (GyHIaMEHTAIbHBIX HayK.
AToMHO-MoOJEeKylgspHOEe ydueHue. AtoMm. Mouekyna. IIpocTtble U ClOXHBIE BELIECTBa.
OtHocuTeNnbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKY/sipHas Macca. Moiub. MossipHas Macca.
OCHOBHBIE ~ CTEXMOMETPUYECKHE 3aKOHBL.3AKOH SKBUBAJIECHTOB. MeToAbl  ompeaeneHus
SKBHMBAJICHTA IIPOCTOT'O U CJIOKHOTO BEIECTBA.

Crpoenne aroma. Ilepmoamyeckuili 3aKOH W NepHOAMYECKAs CHCTEMAa 3JEMEHTOB
JA.A.MenpaeneeBa. CocTaB aTOMOB. DJIE€MEHTapHbIC YacTUIIbl. ATOMHOE A1po. KopnyckynspHo-
BOJHOBOM nyanu3Mm. YpaBHenue Ilmanka. I'mmore3a ne bpoisigs. KBaHTOBO-MexaHuveckas
Teopusi cTpoeHusa aroma. IIpuHnun HeompeneneHHoctd. BonHoBoe ypaBHenus Illpenunrepa.
KBanrtoBele umcnma. Ilpunnun Ilaynu. IlpaBuno Xynpma. IlpuHuOuMn HavMeHbIIEH HHEPTUU.
ITpaBuna Kneukosckoro.

[lepuonnuecknii 3aKOH M IMEPUOAUYECKAs CHCTEMA anementoB J[.M.Menneneesa.
Crpykrypa u opma HEepHOJUYECKON CHCTeMbl. S-, pP-, d-, u f-amementsl. Ilepuoguyeckue
CBOMCTBA YJIEMEHTOB.

Xumuyeckasi cBsi3b. THIbl xumudeckoi cBsi3u. KoBajeHTHas (HOJSIpHAs U HEMOJISIPHAsT).
Curma- u nu-cBsizu. OCHOBHbBIE XapaKTEPUCTUKN KOBAJIEHTHOW CBA3M. J[IMHa U 3HEprus CBs3H.
Kpatnocts cBsi3u. ['mOpuauzanus aromubix opOutaneil. [losmspusaums cBs3u. JunosibHbIH
MOMEHT CBSI3U. XapaKTEPUCTUKH B3aUMOAECHCTBYIOIIMX AaTOMOB: IOTEHLMAJ] HOHHU3ALMH,
CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATENBbHOCTh. MOHHAs CBA3b Kak INpEAENHbHBIM Cilydan
KOBAJIEHTHOMN NOJIApHON CBs3U. [|OHOPHO-aKLENTOPHBIM MeXaHU3M OOpa30BaHMsI KOBAJIEHTHOU
cBsA3u. BomoponHas cBs3b. MexXMoOneKyJaspHass W BHYTPUMOJIEKYJIpHAs BOJOPOAHAs CBS3b.
MexMoneKynspHble  B3aUMOZCHCTBHS ~ MOJIEKyJd.  3HayeHHWe  BOJOPOJHBIX  CBS3EH.
Meramnueckass cBs3b. KomiulekcHble coenuHeHus. KoopaunanuoHHas Teopus. Tunuusble
KOMIUIeKcooOpa3zoBaTenn M Juranabl. Knaccupukanus W HOMEHKJIAaTypa KOMIUIEKCHBIX



coenmHeHMi.  Jmccomuanus ~— KOMIUIGKCHBIX — coequHeHmil.  KoHcTanTta  HECTOHMKOCTH
KOMILJIEKCHOTO HOHA. [[puMeHeHne KOMIIIIEKCHBIX COEMHEHUN.

JHepreTuKa W HAaNpaBJieHHe XHMHU4YeCKHMX mnpoueccoB. TepmoauHamuka. OyHKIUU U
napaMeTpbl COCTOsIHMS. BHyTpeHHsist sHeprud. llepBblii 3aKOH TEPMOJIMHAMUKH. DHTANbIIUS
BenlecTBa. TemnoBbie 3(G(EKTbl XUMUYECKUX peakiui. DK30- M SHIAOTEPMHUUYECKUE PEaKIIHU.
Tepmoxumuueckne ypaBHeHus. .3akoH ['ecca. Ilomstue 006 »sHTponuu. Bropoil 3akon
tepmoauHaMuku. Iloctynar Ilnanka. DHeprus ['mG6ca oOpaszoBanust BemiecTB. CTaHaapTHOE
COCTOSIHHE BEILIECTBA.

Xumnueckas kuHeTtuka. Karaaus. Xumuueckoe paBHoBecue. Kraccudukarus
peakuuil B XuMUYeCKON KHHETHKe. ['oMo- u rereporeHHble peakuuu. CKOpOCTb XMMHUYECKOU
peakuuu. PakTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOW peaklMu. 3aKOH JEHCTBHUS Macc.
Kunernyeckoe ypaBHenue. Ilopsamok u MosekynspHOcTh peakuuu. I[lpaBwiio Bant-I'odda.
Teopusi akTUBHBIX CTOJIKHOBEHHMI. DHEPrusi akTUBALMKU. YpaBHEHHE AppeHuyca. XUMHUYECKHE
pEeaklMy B T€TEPOreHHBIX CUCTEMAX.

Karanu3. ['omorennsiii u rereporeHHblii karanu3. Murubutopsl. Teopuum kaTanmusa.
Karanutuueckue sapl. [Ipomoropsl. U30upaTenbHOCTh KaTanu3aToOpoB.

OOpatumble U HeoOpaTUMble peakIMH. XUMHUYecKoe paBHOBecue. KoncranTa
XUMUYECKOTO paBHOBecus. Cmernienne xumudeckoro papHosecus. [Ipunmnun Jle [larense.

PactBopbl. Vctunnbie pactBopbl. O0mume cBoiicTBa pactBopoB. PactBopumocTs. CriocoObl
BBIPQKEHHSI KOHLIEHTPALlMM pacTBOPOB. OHEpreTHKa IIpolLecca pacTBOPEHMs. XHUMHYECKas
teopust pactBopoB J[.M.MenneneeBa. PacTBopeHme Kak (PU3MKO-XHUMHUYECKHH TIpoOIECC.
®usuueckast Teopust pactBopoB. Ilonarue o0 maeanbHOM pactBope. Pa3OaBieHHbIE pacTBOPBI
HedNeKTpoauToB. 3akoHbl Payna. Kpuockomuss u »0ymuockonus. OcMoTHYEecKOe [aBJiCHHE
pactBopa. OcMoc B puUpo/Ie.

PactBopbl  snekTponutoB.  M3oToHMYeckuit KOG GUIMEHT.  DIEKTPOIUTHYECKAs
JUccouuanys B BOOHBIX pacTBopaXx. CuibHble U cialOble 3yieKTpoauThl. KoHcTaHTa M CTENEeHb
JEccolManyu  caaboro snekTponuTa. 3akoH paszbamienuss OctBanbpaa. Teopus CHIIBHBIX
eKTpoanTOB. Kaxymascs CTeneHb IUCCOLMALMM CHJIBHOIO 3JIEKTPOJIUTA. AKTHUBHOCTH H
kod¢¢punuent aktuBHocTU. MloHHas cuna pactBopa. MonHoe npoussenenue Boasl. BogopoaHsii
nokasarenb. Metoasl omnpenenenuss pH. Bydepusie pactBopbl. ['miaponus coneil. MonHsble
ypaBHEHUsl peakuuu rujaponusa. KoHncranra u creneHp ruaposusza. HeoOpaTtumelil ruaponus.
TpyaHOpacTBOPUMBIE  DIIEKTPOJIUTBHIL. PaBHOBECHE ~ OCaZOK-PaCTBOP. IIpoussenenue
pactBopumocTH. lIpencraBieHne O COBPEMEHHBIX TEOPHUSX KHCIOT U OCHOBAHUM.
IIporonurnueckass teopust bpencrena-Jloypu. IloHatne o kuciorax M OcHOBaHUAX JIprouca.
Hucnepcusle cuctembl. Knaccudukanus aucnepcHbix cucteM. CyClNeH3MM M 3MYIbCHUHU.
Komnongnele pacTBOpbl. Y CTOMUMBOCTH KOJUIOMAHBIX pacTBOpoB. (CTpoeHHE KOJIIOMJHOU
YacTULbI M MHUULEIIBL. OJEKTPUUYECKHE CBOICTBA KOJUIOMJIHBIX cHUCTeM. JlnopuibHbE |
ano¢poOHbIe Koutouasl. 3omu u renu. [lenTuszanms, koarynsuus, CeAMMEHTAlMs KOJIJIOUIOB.
PactBopb! BeicokoMonekynsipabix coenunenuit (BMC). Meroasr cuntesa BMC. ®@usnueckue u
XUMUYECKHE CBOMCTBA ITOJIUMEPOB.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHbIC peakuuu. JJEKTPOXHMHYECKHEe IPOLeCChl.
OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakini. CTeneHb OKUcaeHUs. BakHelmme oOKuCIuTenu u
BocctaHoBuTenu. Tunbl OBP. IlpaBuna ypaBHUBaHHS B KHCIOM, IIEIOYHOM M HEUTPaIbHOU
cpenax. YpaBuenue Hepucra. OB norennman. Hanpasnenue nporekanust OBP. OB skBuBasieHr.
OnexTpoAHbld MoTeHUMan. Psn HanpsbkeHuit MetammioB. ['D.  DNEKTpoABMXKYIIAs —CuIA.
OnexTponu3 kak OB nmpouecc. DneKTpoan3 BOJHBIX pacTBOPOB U paciuiaBoB coieil. [lorennuan
paznoxeHus. SIBleHUE MepeHanpsKeHUs. DNeKTPOXUMHUYEcKas Koppo3us meTtauioB. CrnocoObl
3aIUTHI OT KOPPO3UHU.

Beenenue. AHanuTHuecKas XUMUSA M XUMUYECKUN aHainu3. OCHOBHBIE MOHSTHS; METO/T
aHaln3a BEUIECTBA, METOIMKA aHAIN3a, KAUECTBEHHBIN XMMUYECKUI aHaIN3, KOJIMYECTBEHHBIH
XMMUYECKUN aHaJIu3, JIEMEHTHBIN aHan3, QYHKIIMOHAIBHBIN aHAIN3, MOJIEKYIISIpHBINA aHAJIH3,
(azoBeIif ananu3. OCHOBHBIE pa3zielibl COBPEMEHHOMN aHalIuTH4Yeckon xumun. KpaTkuit



HUCTOPUYECKUM OYEPK PA3BUTHS AHAIUTUYECKON XUMUU. [[puMeHeHne MeTo10B aHaTUTUYECKON
xumuu B (hapmanuu. @apmaneBTHUeckuii anaau3. GapmakorneiHble METOIbI.

AHanmUTUYECKHE NPU3HAKU BELIECTB M AHAJUTUYECKUE PEAKIMH; TUIIbl aHAIUTHYECKHX
peakuuu U pPEareHToB. XapaKTEepUCTUKA YYBCTBUTEIbHOCTH AHAJUTHUYECKUX peaKLui
(npenenbHOE pasbaBicHUE, MpeAeIbHAS KOHICHTPAIMs, MHHUMAJIbHBIA 00BEM MPEaeibHO
pa30aBIIEHHOTO pacTBOpa, Mpeaen OOHApYKEHHUs, OOHAPYKHUBACMBIN (OTKPHIBAEMBI) MUHUMYM,
MI0Ka3aTesb YyBCTBUTEILHOCTH) .

O01mue TeopeTnyeckrue OCHOBbI aHAJIMTH4YecKOil xumuu. [lpuMeHeHHe HEKOTOPBIX
MOJIOKEHUI TEOPHMH PaCTBOPOB JJIEKTPOJMTOB M 3aKOHA JeHCTBYWOIIMX MAacc B
AHAJIUTHYECKOH XUMMHU.

CusbHble U crnadble 37eKTpoauThl. KoHIIeHTpalys HOHOB B pacTBOPE;

CMOCOOBI BBIPQKEHUS KOHLEHTPAI[MH. AKTHBHOCTH JJIEKTPOJIMTOB, HOHOB; KO3(duIeHT
akTHBHOCTH. VlOHHas cuina (MOHHAsh KPEMoCTh) pacTBOpa; BIMSHHE MOHHOW CHIIBI pacTBOpa Ha
K03()(HUIMEHTHI aKTUBHOCTH (MHAWBUAYAIbHBIC, CPEAHEHOHHBIC) HOHOB. pH BOJIHBIX PacTBOPOB
3JIEKTPOJIUTOB.

[TpumeHeHune 3aKkoHa AECUCTBYIOIIMX MAacC B aHAJIUTUYECKOM XUMHUH. OCHOBHBIE THUIIBI
PaBHOBECUHU, NPUMEHSIEMBIX B AHAIUTUYECKONM XUMHUHU. KOHCTaHTa XMMHUYECKOrO0 pPaBHOBECHUS
(ucTUHHAS TEPMOIUHAMUYECKAS, KOHIICHTPAIUOHHAS) .

['ereporeHHble  paBHOBECHUS B  CHCTEME OCaJOK -  HACBIIIEHHBI  pacTBOp
MaJIOpaCTBOPUMOTIO JIEKTPOJIUTA U UX POJIb B AaHATUTUYECKON XUMHUH.

CriocoOsI BBIPAKCHUS pacTBOPUMOCTH MaJIopacTBOPUMBIX JJIEKTPOJIUTOB.
[TpousBenenue pacTBOpUMOCTH (IPOU3BEICHUE aKTUBHOCTH) MaJOPACTBOPUMOIO 3JICKTPOJIUTA.
VYcnoBue o0pa3oBaHHs — OCAJIKOB MaJIOPaCTBOPUMBIX 3JIEKTPOJUTOB. BiusHue no6aBok
MIOCTOPOHHUX AJIEKTPOJINTOB HAa PACTBOPUMOCTb MaJOpPacTBOPUMBIX 3JIEKTPOJIUTOB (BIUSHHE
N00aBOK  3JIEKTPOJIMTOB € OJHOMMEHHBIM HOHOM, BIHUSHME J00aBOK ITOCTOPOHHETO
(nHmedepeHTHOrO) 37EKTpOIMTA). BnusiHue pa3nuuHbBIX (AKTOPOB HAa MOJHOTY OCAXKICHUS
0CaZKOoB M UX pacTBopeHue. JlpoGHoe ocaxkieHue. IlepeBoa OJHMX MajoOpacTBOPUMBIX
JJIEKTPOJIUTOB B JPYTHE.

Kuczwmno-ocnoenblepaenoeecuﬂ U ux pojio 6 AHANUMUYECcKoll XUMHH.

[Tpotonutnueckue paBHOBecHs . IIOHATHE O NPOTONUTHYECKOW TEOPUU KHUCIOT U
ocHoBaHu#. [IpoTonuTHdeckne paBHOBECHs B BOJE. XapaKTEPUCTUKA CHJIBI CIA0BIX KHCIOT H
ocHOBaHUs. KOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH, UX MTOKAa3aTeH.

I'mpposns. KoHcranTa M crenens ruaposnusa. Beramciienne 3HadeHunid pH pactBopoB conel,
MOJIBEPraloIuXcs THAPOIU3Y.

Bydepubie cucrembl (pactBopbl); 3HaueHusi pH OybepHbIX pacTBOpoB, OydepHas €MKOCTb,
O0ydepHnoe neiicteue. Mcnonb3oBanue 0ydepHbIX cUCTeM B (papMaIleBTUYECKOM aHaJU3e.

OKucaumenbHo-60cCmMan08UMeNbHblE PAGHOGECUS U UX POJIb 6 AHANUMUYECKOT
xumuu

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ CUCTEMBbl.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
anekTponpl.  IloTeHnmansl OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX 3JIEKTPOJOB (peajbHbIE,
CTaHJapTHbIE, (POpPMaNbHBIC); YCIOBHBIE (OTHOCHTEIbHBIE) OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
noreHnuansl. [loteHiman peakiuu (dnmektpoaBrkymias cuia - JJIC peakuun). Hanpasienue
MPOTEKAHUSA OKUCIUTEIBHO-BOCCTAHOBUTEIBHON pEeaKUUU. BilMsiHUE KOHLEHTpALMi pEearcHToB,
pH cpenpl, Temneparypsl, npucyrcTBusi HHAUG(OEPEHTHBIX HOHOB Ha 3HAYEHUS OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIHIA.

['myOuHa npoTekaHusl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

Hcnonp30BaHre OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI B aHAJUTUYECKON XUMUH,
B (hapMaleBTHUECKOM aHaJU3e.

Paenoeecusn KOM”JI@KCOOﬁpaS’OBaHu}l U ux pob 6 AHATUMUUECKOU XUMUU



OOmiasi XapakTepUCTHKAa KOMIUIEKCHBIX (KOOpDAMHALMOHHBIX) COelIWHEeHWH. PaBHOBecus B
pacTBopax  KOMIUIEKCHBIX  coeiuHEeHuH. KoHCTaHTBI ~ yCTOWYMBOCTM ~ W.HECTOMKOCTH
(HEeYCTOMYMBOCTH)  KOMIUICKCHBIX  COCOUHEHHWE  (mosHble  (00mMe),  CTYIEeHYaThIe,
KOHIIEHTPAI[MOHHbIE, UCTUHHBIE TepMoanHamudeckue). [ToHsaTre o moOOYHBIX peakuusx u 00
AKTUBHOM  JIOJIE JIMTAHJOB. YCIOBHBIE KOHCTAHThl YCTOMYMBOCTM M  HECTOMKOCTH
(HEeyCTOWYMBOCTH) KOMIUICKCHBIX  COCIMHCHHMN. BiusHMe pasauuHbiXx  (AKTOPOB Ha
KOMIUIeKcooOpa3oBanue B pacTBopax (pH cpeapl, KOHIIEHTpaluii peareHToB, J00aBOK
MOCTOPOHHUX HOHOB, O0Opa3yIOUIMX MaJlOpaCTBOPUMBIE COEAMHEHHUS C MOHOM MeTajuia-
KOMILIEKCO00pa30BaTelisl, HIOHHOM CUJIBI pacTBOpA, TEMIIEPATYPHI).

Hpumenenue Op2AHUYECKUX peacenmoes 6 AHATUMUYECKOIL XUMUU

Peakuuun, ocHoBaHHbIE Ha O0O0pa30BaHUM KOMIUIEKCHBIX COEQUHEHHH. OYHKIIMOHAIBHO-
aHAIMTUYECKHE TIpynmnbl B Jura"jgax. Kputepum npuMeHEHUs BHYTPUKOMIUIEKCHBIX
COCIUHEHUI B aHAJIUTUYECKOM XuUMUU (Majlasi pPAacTBOPUMOCTh. HAJIUYUE XapaKTEpHOM
WHTCHCUBHOM OKpAacKH, BBICOKAas YCTOWYHMBOCTB). I[IpHMepbl HCIOJIB30BAaHHS XEJIATHBIX
KOMIUIEKCHBIX ~ COCIUHEHUH B XMMHYECKOM aHanu3e. TUMHYHBIE UKIO00pa’yroliue
OpPraHWYECKHUE JINTAH/IBI (TUTHIOH, JUMETHITIMOKCUM, 1-HUTP030-2-HadTom U ap.)

Peakuun 06e3 ywacTusi KOMIUIEKCHBIX coeluHeHHd. OOpa3oBaHHE OKpallEHHbBIX
COeMHEHNH ¢ OOHapy)XMBacMbIMH HOHaMHU (OTKpbIBaeMbIMH BemecTBamu). OOpazoBaHHe
OpPraHUYECKUX COCIMHEHUM, 00IaIa0IuX CeuPpUIecKUMH CBOWCTBAMU (3amax, OKpalluBaHue
IUIAMEHU TOPENKU U Jp.). Micronp30BaHne OpraHMyecKuX COEMHEHUH B KaUeCTBE UHIUKATOPOB.

Memoowt pazoenenus u KOHUEHMPUPOBAHUSA 6EU4ECIE 6 AHATUMUYUECKOU XUMUU

Hekotopeie ocHOBHbIE TOHATHS (pa3aelieHHe, KOHUEHTPUPOBAHHO. KOA(PPUIHEHT
(pakrop) xonuentpupoBanusi). Kiaccudukanus MeTOIOB pa3ieiCHUS M KOHICHTPUPOBAHUS
(MeToabl HCMapeHHs, O30JIEHUE, OCAXKICHHE, COOCAXKIEHUE, KPUCTAIIU3AlUs, SKCTPAKIIUA,
uzbuparenbHas aAcopOLus, SIEKTPOXUMUYECKUE U XpoMaTorpaduueckue MeToIbl).

Xpomamozpaguueckue memoowt ananusa.

Xpomarorpadus, cymHocTs Meroaa. Knaccudukanus xpomarorpaguueckux MeTOJI0B
aHajM3a: Mo MEXaHU3MY pPa3JIeJIeHHs BEeIECTB, IO arperaTHOMY COCTOSHUIO (a3, 10 TeXHUKE
HKCIEPUMEHTA, M0 CO0CO0Y OTHOCUTENIBHOTO NepeMereHus (as.

Ancopbunonnast Xpomarorpadusi. TonkocnoitHas Xpomatorpadus (TCX). CymHocTh
merona TCX. KoahduiueHT NOABMKHOCTH, OTHOCUTEIbHBIM KO3()(PUIHEHT MOABUKHOCTH,
cTeneHb (KpuTepuil) pasnaenenusi, KodGduimeHT pasaeneHus. MaTepuanbl U PacTBOPUTENH,
npumMensieMble B Meroae TCX.

Pacnpenenurenshas Xpomatorpadus. Xpomatorpadus Ha Oymare (Oy- MaxHas
xpomarorpadusi). Ocamgounasi xpomarorpadus. [lonsitue o cutoBoit xpomatorpaduu. ['enb-
Xpomarorpadus.

KauvecTBeHHblii xumuyeckuili anamm3. Knaccudukanus MeTOIOB KayeCTBEHHOTO
aHau3a (IPOOHBIN M CUCTEMATHUECKHIT; MaKpO-, IIOJTYMHKPO-, MEKPO-, YJABTPOMHUKPOAHAIIN3).

AHanmuUTUYEeCKHE pEaklMd W PEeareHThl, HCIO0JIb3yeMble B KaueCTBEHHOM aHallu3e
(cnenmduyeckue, CEICKTUBHBIC, TPYIIOBHIC).

Hcmnonp3oBanne KaueCTBEHHOT0 XUMUUECKOTO aHalln3a B (hapMaliuu.

Kauecmeennwtii ananuz xkamuonoeé u anuoHoe

AHanmuTHuecKas — KiIacCU(pUKAIMs KATHOHOB 1o  rpynnam  (CyabpuaHas WM
CEPOBOJIOPOHAS, aMMHAadHO-(PochaTHas, KHCIIOTHO-OCHOBHAs1). OrpaHUYEHHOCTH JIFOOOH
KIacCU(PUKAIIUN KAaTHOHOB.

Kucnorno-ocHoBHas kinaccudukanus KaTUOHOB MO rpynnaM. AHAJUTHYECKUE peaKuu
KaTUOHOB Pa3IMYHbIX aHATUTUYECKHUX TPYIIIL.

AnanmuTHyeckas  KiaaccuuKaius aHHOHOB (MO0 CIOCOOHOCTH K  OOpa3’0BaHHIO



MaJIOPACTBOPUMBIX ~ COCJMHEHUH 1O  OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIM  CBOHCTBaM).
OrpaHn4eHHOCTh JIFOOOW KiacCU(PUKAMM aHMOHOB. AHATUTHYECKHE pPEaKIMH aHHOHOB
Pa3IUYHBIX AHAIMTUYECKUX rPpyH. MeTo/ bl aHalli3a CMeCceil aHMOHOB Pa3JIMYHbIX FPYIII.
AHanu3 cMeceil KaTHOHOB M aHUOHOB.
[Tpumenenne ¢uzmueckux W (QU3UKO-XUMUYECKHMX METOJOB JUIsl HACHTU(UKAINN
BEIIECTB B  KAueCTBEHHOM  aHanu3e. IloHsATHE O  TNPUMEHEHUH  ONTHYECKHUX.
XpoMaTorpapuIecKux, IMEKTPOXUMUUYECKUX METOIOB B KAYECTBCHHOM aHAJIH3E.

KosmuyecTBenHblii ananu3. Kitaccudukarus MeTo10B KOJTHYECTBEHHOTO aHATN3a
(xuMuyeckue, GU3UKO-XUMUIECKHE, OHOTOTHUECKHUE).

TpeOoBanus, MPeIbIBISEMbIC K PEAKIIUSIM B KOJIMYECTBEHHOM aHanu3e. Poib u
3HAYCHHE KOJMYCCTBEHHOTO aHaJIn3a B (hapMalluu.

I'pasumempuueckuii ananus.
OcHoBHbIE HOHATHS I'PaBUMETPUUYECKOTO aHaJIn3a. OcHoBHbIE JTarbl
rpaBUMETpUYECKOTro omnpeneneHus. OcaxnaeMas U rpaBuMeTpuyeckas (opmsl;
TpeOOBaHUs, IPEbABIAEMbIE K OCAIUTENI0, IPOMBIBHOM XKHJIKOCTH.
[Tonsitue o Teopun oOpa3zoBaHMsI OCAAKOB. Y CIOBUSI 00pa30BaHUs KPUCTAIMUECKUX U
aMOpP(HBIX 0CAKOB.
[Ipumepsl rpaBUMETPUUECKUX ONPEACIICHHAMN.

Xumuueckue mumpumempuueckKue memoovl AHaAIU3a.

Tutpumerpudeckuii ananu3 (turpumerpusi). OCHOBHbIC MOHSTHS (TUKBOTA, TUTPAHT,
TUTPOBAaHUE, TOYKA HKBUBAJICHTHOCTH, KOHEUYHAs TOYKA THUTPOBAHHUs, WHAMKATOp, KpHUBas
TUTPOBAHUs, CTENIEHb OTTUTPOBAHHOCTH, YPOBEHb TUTPOBaHUA). TpeOoBaHUS, NpPEAbIBIsSEMbIE
K pPEakuusM B TUTPUMETpUU. PeakTuBbl, NPUMEHSIEMBIE B TUTPUMETPHUUYECKOM aHAJIM3E,
CTaHJApTHBIE BEUIECTBA, TUTPAHTBHI.

TunoBbie pacueTbl B TUTPUMETPUYCCKOM aHanu3e (MOJSIpHAs KOHIICHTPALHS, MOJISIpHAsS
KOHIICHTPAIMsl JKBUBAJICHTA, THUTP, THTPUMETpHUYCCKHi (Qakrtop mepecyera (TUTp TIO
omnpenensieMOMy BEILECTBY), MONMpPaBOYHBIN Kod(duimeHt). Pacyer Macchl CTaHIapTHOTO
BEIIECTBA, 'HEOOXOAMMOM ISl MPUTOTOBJIEHUS TUTpaHTAa. PacyeT KOHIEHTpAaLuu TUTPaHTa MpH
ero craHgaprusanuu. Pacdyer Maccel M MacCOBOM JIOJIM ONPENEIEMOro BellecTBa 110
pe3ynbTaTam TUTPOBAHHS.

Knaccudukanuss  MeTonoB  TUTPUMETPUUYECKOTO  aHalIM3a:  KHUCIOTHO-OCHOBHOE,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOE, OCaJIUTEIIBHOE, KOMIUIEKCUMETPUYECKOE 17§
KOMILIEKCOHOMETPUYECKOE TUTPOBAHUE.

Busipl ( pueMbl) THTPOBaHUS, IPUMEHSIEMbIC B TUTPUMETPUYICCKOM aHAIU3E - MPSMOE,
oOpatHoe, KocBeHHOe. CrnocoObl ompezeneHus OTACIbHBIX HAaBECOK, AJIMKBOTHBIX YacTei.
MeTonb! yCTaHOBIIEHNSI KOHEYHON TOYKH TUTPOBAHUS - BU3YyallbHbIE, NHCTPYMEHTAJIbHBIE.

Kucnommno-ocnoénoe mumpoeanue

CYHIHOCTB METOJAa. OcHOBHEBIE pP€aknuu MW TUTPAHTBI METO/A. Tuner KWUCHOTHO-
OCHOBHOI'O TUTPOBAHUA - AllUAUMETPHUs, aJTKATUMETPUSL.

I/IH}I[I/IKaTopI)I METOJa KHCIIOTHO-OCHOBHOI'O TUTPOBAHUA. Tpe60BaHI/I$[, MMPEABABIISACMBIC
K uHAukaropam. Monnas, XxpoModopHasi, HOHHO-XpOMO(OpHAs TEOPHsI HHIUKATOPOB KUCIOTHO-
OCHOBHOTO THUTpoBaHMs. VIHTepBal H3MEeHEHUs OKpacku uHAMKaTopa. Kiaccuduxamms
UHIUKATOpOB (IO CIOCOOY NPHUIOTOBJIEHUS, MPUMEHEHUS, IO ILBETHOCTH, IO MEXaHU3MY
MPOIIECCOB B3aUMOJICHCTBUSI C THUTPAHTOM, MO COCTaBY). [IpuMephl THUMHUYHBIX WHIAKATOPOB
KHCJIOTHO-OCHOBHOT'O TUTPOBAHHS.

KpI/IBBIe KHUCJIOTHO-OCHOBHOI'O  THTPOBAHUA. PvaeT, IMOCTPOCHHUE U AHAJIN3 THIIWUYHBIX
KPHUBBIX THTPOBAHUS JJIsi CIy4aeB TUTPOBAHMS CHJIBHOM KHCIOTHI LIENOYbI0, CIA00H KHCIOTHI
IEeJI0YbI0; CUIIBHOTO, c1a00ro OCHOBAaHMS CUILHON KUCIOTOW. BbIOOp MHAMKATOPOB MO KPUBOU
TUTPOBAHMUSL.

TurpoBaHue MOJUIPOTOHHBIX KUCIIOT.



OmubOKN KUCIOTHO-OCHOBHOT'O TUTpPOBaHUS (OLIMOKH, OOYCIOBICHHBIE (PU3NUECKUMU
U3MEPEHUSIMH; HHAWKATOPHBIEC OIINOKN; KOHIICHTPAIIMOHHBIE WHUKATOPHbIE OIINOKH; COJICBBIC
OMIMOKY, UX pacyeT U yCTPaHCHHUE.

OKucaumenvHO-60CCMAHOBUMENIbHOE MUMPOGAHUE

Cymnocts Metoaa. Knaccudukanus peokc-MeTo10B. Y CJIOBHS IPOBEACHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOTO  TUTPOBaHUs. TpeOoBaHMUs, IPEIbIBIsSEMBIC K
peakuusM. Buabl OKUCIUTEIbHO-BOCCTAHOBUTENILHOTO TUTPOBAHUS (IIPSIMOE, 00paTHOE,
3aMECTHUTEJIbHOE) U pacueThl pe3yIbTaTOB TUTPOBAHMUS.

HNuaukaTopbl OKUCIUTEIHHO-BOCCTAHOBUTENLHOTO TUTpOoBaHus. Kiaccudukanus
UHIUKAaTOPOB. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC HHIUKATOPHI (0OpaTUMbIC U HEOOpaTUMBIE),
MHTEpBaJ U3MEHEHUs OKPAaCKH UHIMKaTOopa. [IpuMepsl OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
WHIMKATOPOB, YaCTO MPUMEHIEMBIX B aHANU3E - TU(EeHUIaMUH, 1M-()eHUIaHTPAHIIIOBAS
KHCTI0Ta, GEPPOUH U JIp.

KpuBbIE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHUS:  PacyeT, IOCTPOCHHUE,
ananu3s. BeiOop nHAMKAaTOpa HA OCHOBAHUU aHAIM3a KPUBOW TUTPOBAHUS.

NunukatopHbie  OMIMOKM  OKHMCIWUTEIbHO-BOCCTAHOBHUTEIBHOTO  TUTPOBAHUS, UX
MIPOUCXO0K/ICHHUE, PAaCUET, YCTPAHEHHE.

Ilepmanzanamomempuueckoe mumpoeganue. CylmHoCTb METO/1A. Y CIIOBUS
[IPOBECHUS TUTPOBAaHUA. TUTPAHT, €ro MPUTrOTOBIEHUE, CTAHAAPTU3AIUSA. Y CTAHOBIICHHUE
KOHEYHOW TOYKHM TUTpoBaHus. [I[puMeHeHne nepMaHraHaTOMETPUH.

Huxpomamomempuueckoe mumpoganue. CymiHocTb MeTOa. TUTpAHT, €ro
npurotosieHue. OnpeneraceHne KOHEYHOU TOUKH TUTpoBaHus. [I[puMeHeHre TUXPOMATOMETPHUH.

Hooomempuueckoe mumposanue j1s onpesielieHis BOCCTAHOBUTENEH MPSAMBIM
tutpoBanueM. CyimHoCTh MeToaa. TUTpaHT (CTaHIApTHBIA PACTBOP HO/a), €ro MPUTOTOBJICHHUE,
CTaHJapTU3aLus, ero NPUroTOBICHHUE, CTAHAAPTU3ALIMSA, XPAHEHHE. Y CIIOBUS ITPOBEICHUS
TUTPOBAHUS, ONIPEACIICHUE KOHEUHOM TOYKH TUTpoBaHus. [I[pumenenne merona.

Hooomempuueckoe mumposanue 115 onpeieieHNs OKUCTUTENeH 3aMeCTUTENBHBIM
tutpoBanueM. CymHocTh MeToa. TutpanTt (cTaHIapTHBIH

pacTBop THOCYIb(aTa HaTpuUs), €ro NPUrOTOBIEHHUE, cTaHAapTH3anus. [I[pumMenenue meroza.

Xnopitooomempuueckoe  mumpoganue.  CylHOCT, ~ MeTOAa.  TUTpaHT, €ro
IMPUTOTOBJICHUC, CTaHaapTUu3anus. Ycenosus IIpOBCACHUA TUTPOBAaHMHA. HpI/IMeHCHI/Ie
XJIOpHOIOMETPHH.

Hooamomempuueckoe mumposanue. CymHocTh MeTofa. THTPaHT MeTOna, €ro
NPUrOTOBJIEHUE, cTaHAapTu3zauud. OnpeneneHne KOHEYHOM TOYKM TUTpoBaHud. [IpumeneHue
HOJJaTOMETPHH.

Bbpomamomempuueckoe mumpoganue. CymHOCTh MeTOna. THUTpaHT MeETOAa, €ro
NPUTOTOBJIEHNE, CTaHJAAPTU3ALMA. Y CIOBUS NMPOBEACHUS TUTPOBAHUS, ONpPENEICHHE KOHEYHON
TOYKH TUTpoBaHus. [IpuMeHeHne 6pomMaToMeTpHH.

bpomomempuueckoe mumpoganue. CymHocTs Merona. TuTpaHT MeTona, €ro
npurotosienue. [I[pumenenne 6pomomerpuu. bpomua-GpomaromeTpusi.

Humpumomempuueckoe mumposanue. CymHOCTb MeToa. TUTpaHT MeTona, €ro
IMPUTOTOBJICHUEC, CTaAHAAPTHU3 AN I/IH)II/IKaTOpI)I MCTO/JIa - BHCIIHUEC WU BHYTPCHHHUC. HpI/IMeHeHI/Ie
HUTPUTOMETPHH.

Ilepumempuueckoe mumposanue. CymHocTe MeToja. TUTpaHT MeToaa, €ro
NPUTOTOBJIEHNE, CTaHAapTU3anus. [IpuMeHenne nepuMeTpun.

Komnnexcumempuueckoe mumpoeanue CyniHoCTh MeTOAa. TpeOoBaHUS K pEaKIHsIM B
KoMIuiekcumeTpuu. Knaccudukanvs MeToI0B ¥ UX IPUMEHEHHE.

Komnnexconomempuueckoe mumpoeanue. IloHATHE O KOMIUIEKCOHAaTaX Me-TaJlJIOB.
PaBHoBecust B Bogubix pactBopax DJTA. CocTtaB U yCTOMYUBOCTh KOMIUIEKCOHATOB METAILJIOB.
CymHoCTh MeTOAa KOMIUIEKCOHOMETPUUECKOTO TUTPOBaHUsA. KpuBBIE THUTPOBAaHMS, UX pPaCUerT,
NOCTPOCHUE, aHANW3. BnusHMe paznuYHbIX (AKTOPOB HA CKAYOK HA KPUBOW TUTPOBAHUS -



YCTOWYMBOCTb KOMIIJIEKCOHATOB, KOHIEHTpalus MOHOB Meramia, pH pactBopa. MHaukartopsl
KOMIICKCOHOMETPHU (METaJUIOXPOMHBIC HHIMKATOPHI), NMPHHIMI HX ACHCTBHS; TPeOOBAHUS,
NPEIbIBISIEMbIE K METANIOXPOMHBIM MHJIUKATOpPaM,;

UHTEpBAJ M3MEHEHHUSA OKPACKM WHIUKATOPOB; IPUMEPBl METAJUIOXPOMHBIX HH-AMKAaTOPOB
(oproxpoMoBbIii  4epHbIi T. KCHJIEHOJIOBBIM OpAaHXKEBbIM, Mypekcua U Ap.). Bsibop
METAJIIOXPOMHBIX MHIUKTOPOB.

Tutpantr Meroma, €ro NpPUTOTOBIICHHE, CTaHAApTH3anus. Buabl  (puembl)
KOMIIJIEKCOHOMETPUYECKOIO TUTPOBAHUSA - MpsMoe, oOpaTHoe, 3amecTuTenbHoe. Omunlku
METO/J1a, UX NPOUCXO0XKJIEHUE, pacueT, ycTpaHeHue. IlpuMeHenne KoMIIeKCOHOMETPHH.

Mepkypumempuueckoe mumpoganue. CyIHOCTb MeTOna. TUTpaHT MeToAa, €ro
IIPUrOTOBJIEHME, CTaHapTU3anus. HaukaTtopel Metona. [lpuMenenne MepKypuMeTpHUH.

Ocaoumenvnoe mumpoeanue.

CymHocts MeTosa. TpeOoBaHus, NPEABABIAEMbIE K PEAKIUAM B METOJE OCAJAUTEIBHOIO
tuTpoBaHus. Kilaccudukanus MeTOnOB IO MNPUPOAE pEareHra, B3aMMOJAEHCTBYIOIIETO C
ONpEeNEeNsiEeMbIMU  BEIIECTBAMU - AapreHTOMETpHUS, THUOIMAHATOMETPUS, MEPKYypOMETpus,
rekcanuatHogepparomMeTpus,  cyiabdparo-merpus, Oapumerpus. Buzael  ocaauTensHOro
TUTPOBaHUs -mpsiMoe, oOpaTtHoe. KpuBble 0CauTENbHOIO TUTPOBAHUS, UX PAaCU€eT, IOCTPOEHUE,
aHanu3. BiunsHue pa3nuuyHbIX (PAKTOPOB Ha CKAyOK TUTPOBAHMs (KOHLEHTpPALUs PacTBOPOB
peareHToB, pacCTBOPUMOCTb OCaJIKa U Ap.)

WMupukaTopsl METOJA OCAaIUTEIBbHOTO THUTPOBAHUA: OCAJUTENIbHBIE. METAIUIOXPOMHBIE,
a7IcopOLMOHHBIE. Y CII0BUS IPUMEHEHHUS U BBIOOP aJICOPOLIMOHHBIX NHAUKATOPOB.

Apzenmomempuueckoe  mumpoeanue. CymHOCTH Merona. Turpanr, ero
HPUTOTOBJICHHE” CTaHIApTH3aLWsl. Pa3HOBHIHOCTH METOJO0B apreHromer-puu (meron ['eu-
JIroccaka, Mopa, @asHca-®Pumepa-Xoaakosa, onbrapaa).

[IpumeHenue apreHTOMETPHH.

Tuoyuanamomempuueckoe mumposeanue. CylmHOCT, MeTOAa. TUTpaHT METOAA, €ro
IpUroTOBJIEHME, cTanAapTu3auusi. Muaukarop merona. [IpumeHeHnEe THOIIMAHATOMETPUYECKOTO
TUTPOBAHUS.

Mepkypomemupuueckoe mumpoganue. CyYIHOCTb METOAA. TUTPAHT METOJA, €ro
IIPUTOTOBJIEHM, cTaHaapTusanus. MHaukarop metona. [Ipumenenre MepKypoMeTpuUn.

I'excayuanogeppamomempuueckoe mumpoganue. CymHOCTb MeTona. TuTpant
METOJla, €ro IMPUrOTOBIEHHE, CTaHIApTHU3auMs. MHAMKanus KOHEYHOHM TOYKM THUTPOBAaHMS.
[IpumeHeHune rekcannanopeppameTpuu.

Cynvhamomempuueckoe mumpoganue. CylIHOCT, MeTona. TUTpaHT MeTOJa, €ro
pUroTOBJIeHHUE, cTaHaapTu3auus. Muaukatopsl metoga. Cnocob NMpoBeneHUs TUTPOBAHMSL.
IIpumenenue cynbdaromerpun.

OmubKu ocaguTeNbHOro TUTpoBaHus. X mpoucxoxaeHue, pacyer, yCTpaHEeHHe.

Tumposanue 6 HegOOHBIX cpedax.

OrpanndeHne BO3MOXKHOCTEM METONOB TUTPOBAaHUSA B HEBOJAHBIX cpenax. CyInIHOCTh
METO/1a KHCIIOTHO-OCHOBHOT'O TUTPOBAHMSI B HEBOJHBIX Cpefiax.

Knaccudukanust pactBopureneif, IpuMeHsIeMbIX B HEBOJHOM TUTPOBAaHHM (IIPOTOHHBIE,
anpoTOHHBIC). BiusHMe TpHUPOABI pacTBOpUTENS Ha CHIY (KHCIOTHOCTh, OCHOBHOCTD)
pacTBOpeHHOro Tmportoiurta (HuBenupyoiiee u nudpdepeHnnpyliee eicTBIHEe pacTBOPHUTEINEH,
JMAJIEKTPUYECKasi TPOHUIIAEMOCTh pacTBopuTelst). [lonHoTa mpoTeKkaHus peakinuii B HEBOIHBIX
pactBopuTtenax. dakTopsl, onpeaensonye BI00p MPOTOIUTHIECKOTO PACTBOPUTEIIS.

[IpumMeHeHne KHUCIOTHO-OCHOBHOTO THTPOBAaHUS B HEBOJAHBIX cpenax (ompejaereHue
crabbIX KHUCIIOT, CIIa0bIX OCHOBAHMIA).

Yacrtp 2. Duznyeckas M KOJJIOUIHAA XUMUSA



BBenenne. Bo3HMKHOBeHHE (QHU3MUECKOM M KOJUIOMJAHOM XHWMHH, HCTOPHS ee
Pa3BUTHS KaK CaMOCTOSATEIbHON MUCIUIUIMHBL. 3HaUYE€HHWE W POJIb (PU3UYECKON M KOJUTOWIHOMN
XUMHU B pa3BUTHH OHOJIOTHH.

ArperatHble COCTOSIHMA BemiecTBa. COCTOSHME BEIIECTBA. 3aKOHBI MJICAIBHBIX
ra3zoB. Kunernueckass teopus ra3oB. CKOpOCTb MOJIEKYJ U 3aKOH pacHpEleNIeHHUs CKOPOCTEH.
PeanbHbie rassl.

Xumuyeckass TepMOAMHAMMKA M TepMoxumus. Kilaccuueckass M craTUCTHUYECKas
tepMonuHaMuka. Cucrema M BHeEWHAA cpena. OHeprus, pabora u temwiora. DyHKMM
cocrosnus. IlepBoe Hawamo TepMOAMHAMUKH. TerioBo APPEKT XUMHYECKOW pEeaKIyH.
OHranenud. 3akoH l'ecca m cinenctBus u3 Hero. Bropoe Hauano TepMOAMHAMUKH. DHEpPrus
['n60ca, sneprus I'enpmromnbiia. CBoOOOIHAS SHEPTUS M HANIPABICHUE XUMUYECKUX PEaKIH.

XuMuyeckass KHHeTHMKAa W Karajau3. XuMH4Yeckoe paBHoBecHe. CKOpOCTb
XUMUYECKUX peakiuii. KoHCTaHTa CKOPOCTH XMMHUYECKOM peakuuy. BinsHue KOHLIEHTpauuu Ha
CKOpOCTb peakuuil. BnusiHue temiieparypbl Ha CKOpPOCTh peakuuil. YpaBHeHHUE AppeHuyca.
Ouneprus axktuBauuu. Karamu3. ['oMoreHHblii M rereporeHHbId KaTain3bl. DepMeHTaTUBHBIN
KaTaJlu3, €ro 0COOEHHOCTH U 3HAaYeHUE B OMOJIOTMUECKUX Ipoleccax. XUMUYECKHUE PaBHOBECHE.
JluHamMu4ecKni XapakTep paBHOBECUs. DBiusgHuMe BHEIIHHUX YCIOBUM Ha XHMHMYECKOE
paBHOBecue. [IpuHIMI NOABMKHOTO paBHOBECHUS. 3aKOH JACHCTBYIOIINUX Macc.

PacTBopbl HedsiekTpoiMTOB. CuibBHBIE U cladble  AMIEKTposUThl. Teopus
Appenuyca. Pa3BuTue TeOpuM CHUJIBHBIX JJIEKTPOIMTOB B paborax Jlebas u Xrokkens.
AKTHBHOCTB, KO3()QHUIMEHT aKTUBHOCTH, HOHHAs cuiia pacTBopa. Teopus bpencrena. bydhepnsie
CHCTEMBI, X COCTaB U MEXaHMU3M JeicTBus. bruonornueckoe 3HaueHne 0yhepHbIX CUCTEM.

DileKTpuYecKas NPOBOAUMOCTH pacTBOpoOB 3JIEKTPOJIMTOB.
DJIeKTpoxXuMHu4eckue mnpouecchl. [IpoBogHuMKM 1epBOro M BTOPOro poja. Y aeiabHas
JJIEKTpUYECKasi NPOBOJUMOCTh. 3akoH paszbaBieHuss OctBayiba. CKOPOCTh JBMXKEHUS HMOHOB,
yucna nepeHoca. 3akoH Kombpayma. [loaBMXKHOCTH HOHOB. l'anbBaHMYECKHE 3IIEMEHTHI.
OOparuMmblie 1 HeOOpaTHMBIE dIIEMEHTHI. M3MeHeHns cBOOOIHOIN SHEpruM B Ipolecce padoThl
rajJlbBaHNYECKOrO 3JIEMEHTA. YpaBHeHHe HepHcTa. DnekTpoAHble NOTEHUHABL. DJIEKTPOIBI
nepsoro u Broporo pona. Msmepenne D/1C.

IToBepxHocTHBIe  siBJeHusl. Ancopbuusa. HM3orepmbl  ancopbumu. Teopus
aacopbunu. VYpasHenue Jlenrmiopa u @peityuxa. Axpcopbuus saexTponuToB. [Ipasuio
®dasgnca-IleckoBa. [I0BepXHOCTHOE HATSHKEHUE U CMAYHBaHHUE.

KoJutonanble cucreMbl M1 MeTO/bI NMOTYy4YeHHs1 JTHOGOOHBIX Koaa0ua0B. OOmas
XapaKTepUCTHKA KOJUIOWIHBIX CcHCTeM. MeToapl MoslydeHus JIUO(POOHBIX KOJJIOUIOB C
IOMOIIbI0  KOHAEHCAIMM, MEXaHUYECKOro pa3apoOJeHMs, D3JIEKTPUYECKOIO paclbUICHHS,
yABTpa3ByKa U MENTU3ALINN.

PacTBOpbI  BBICOKOMOJICKYJISIDHBIX  COCJHHEHUH. OOmast  XapakTepHCTHKa
pactBopoB BMC. DOnexkrpuueckue, MOJEKYISIPHO-KHHETUYECKHE W ONTHYECKHE CBOICTBa
pactBopoB BMC. 3apsan uactuu. M3osnextpudeckass Ttouka. CBeropaccesHHE W IOTJIOLIEHHE
cBeta. HaOyxanue u pactBopenue BMC. Crenens HaOyxaHHsl U CKOPOCTh HaOyxaHus. DakTopsl
HaOyxaHuUs.

I'esmm. Xpynkue wu osmacthuHble renu. 3actyaHeBaHue. CBOWCTBA CTyAHEH.
Cunepesuc. Komtonapie NoBEpXHOCTHO-aKTUBHBIE cucTeMBI. [lonykomiony

Yactb 3. Oprannyeckasi XMMHA

TeopeTnyeckne 0CHOBBI Oprannyeckoi xumuu. IIpenMer oprannueckoir xumuu. CBs3b
OpraHMYECKOM XHMMHHM C OHOJIIOTHEN, MEIULIUHOM U CelIbCKUM XO03siiicTBOM. (OCHOBHBIE
NOJIO)KEHUSI TEOPUM XHMHUYECKOIO CTPOEHHsI OpraHuueckux coeauHeHud A.M.byrieposa.
3nauyenue Tteopuu. Kiaccupukaiuss OpraHMYeCKMX COEAMHEHUH M OpPraHMYeCcKUX peakKiui.
WNunyktuBHblii 3¢dext u >Ppdexr conpsokeHus. ['OMOIUTHYECKUA U TeTEpOTUTHUYECKHIMA
pa3phIBBI CBA3H.



IIpeaeabHbie yriaeBoaopoasbl (ajikanbl). [lepBoe BaleHTHOE COCTOSIHUE Yriiepoa:
Sp3-r1/16pnz[1/13auml. KoBanentHas cBs3b, Npupoja M CBOWCTBA NPOCTOW (CUIMa) CBS3H.
l'omomornyeckuit psm u ero obmas ¢opmyna. ['omomormyeckass pasHocTb. HM3omepws.
[lepBuuHbIiA, BTOPUYHBIA, TPETUYHBIK K YETBEPTUYHBIM aTombl yriepoja. Homenknarypa
TpHUBHAJIbHAs, paldoHanbHas u cuctremaruueckas MIOITAK. Pagukansl (ankuiisl): onpeaeneHne
U Ha3BaHusi. Haxoxngenume ankaHoB B mpupoge. OOmme crmocoObl  MONyYeHHS U3
raJIOTeHIPOU3BOIHBIX, CHUPTOB M HENpPEeNbHBIX YrieBoaopoaoB. dusmueckue CBOICTBa.
XUMHYECKHE CBOMCTBA. METO bl HIICHTU(PUKALINH.

AJkenbl. Bropoe BaleHTHOE COCTOSHHME aroma Yriepoja: sz-m6pnz[1/13aum.
DNeKTpoHHasT MpHUpPOAa, TEOMETPHUsl M CBOMCTBA JBOMHON cBsizu. Paznuume 6- U T-CBS3EH.
['omonornueckuit psiz, oOmas Gopmyia, HOMEHKIATypa U U30MEpHsI LIETH, IOJI0XKEHUs TBOMHON
cBs3u. CriocoObl nmonyuenusi. Ousndeckre cBoicTBa. XuMudeckue cBoiicta. [1onoxuTenbHbIMH
U OTpULATEIbHBIN MHAYKTUBHBINA 3¢ dekT. [IpaBuno MapkoBHukoBa. Peakuinu npucoeanHeHus,
OKHCJIEHHUS, ToJInMepu3au. MeTo bl HASHTU(PUKALUH.

AaxuHbl. Tperbe BAIEHTHOE COCTOSIHME aroMa yriaepoga: SP-TUOpuan3anus.
AnerusieH, NoJdy4eHue U TexHu4deckoe npumeHenune. Ocoodble cBOMCTBA TPOHHOM CBSI3U Yriepo-
yraepon. @Pusnmyeckue cBoucTBa. XUMHYECKHE CBOWCTBA. [IpuMeHeHHME auneTwieHa MU €ero
rOMOJIOroB. MeTo/ bl UAeHTH(PUKALNY.

Aaxaguenbl. Knaccupukauus. byranveH (OuUBUHWII), H30MNPEH, XJIOPONIPEH;, HUX
IPOMBILUICHHBIM CUHTE3 W NPUMEHEHHE. MeTOlbl CHHTE3a JUEHOB C COINPSKCHHBIMU CBSA3SAMH.
XHMMHUYECKHE CBOMCTBA IUEHOB C CONPSKEHHBIMU CBSI3SIMHU.

ApeHbl. ApOMaTU4HOCTb, NpaBuio Xwkkens. [Tonsarue o pezonance. Homenknarypa
U H30MepHsl YIIIEBOJOPONOB psna Oenzona. Metoasl nonydeHus. Pu3sndeckue CBOICTBA.
OnexkrpoduiabHOEe 3aMelleHHe. DNEKTPOJOHOPHBIE U 3JIEKTPOAKLENTOPHbIE  3aMETCUTENH; HX
Hanpasisitoniee Biusinue. [loasarue o0 addexre conpspkeHust 1 HHIYKTUBHOM 3 dekre. Teopus
3aMelleHuss B OEH30JbHOM anpe. CornmacoBaHHas ¥ HECOIJIaCOBaHHAs OPHUEHTALUA.
AKTHBHpYIOILIEE BIUSHUE HUTPOTPYII Ha HYKJIEO(PUIbHBIA OOMEH aTOMa rajloreHa, CBi3aHHOTO
C apoMaTHM4YeCKUM SApOM . MexaHu3M peakUud M IEpeXOJHble COCTOsAHHMA. Peaknuu
NPUCOCTUHEHNS K OCH30JIbHOMY KOJIbIlY (reKcaxyiopaH). Peakius raqoreHMpoOBaHUS B SIIPO U
6okoByto 1enb. MHcekTuuuasl. [IoHATHE O MONMIUKIMYECKHMX apOMaTHMYECKHX COEIUHEHUSX.
Kanmeporensl. MeTo1b1 HIEHTHPUKAIIUN.

Huknoankansl. [{ukinoroMonornueckue psipl: ©30Mepusi, HoOMeHkiIaTypa. [lonsatue
o KoHopmanuu. Bpamienue Bokpyr koBaneHTHOU cBsizu. @opmynsl Hetomena. Kondopmanus
LIUKJIOTEKCaHa: CTPYKTYPBl «BaHHBI» U «Kpecia». PaclpocTpaHeHHe NUKIIOAIKAHOB B IIPUPOJE.
CnocoGpl  moNydyeHUs: M3 apOMaTUYECKUX YIJIEBOJOPOAOB, JAMrajlOre€HNPOM3BOAHBIX U
JUKapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBA MajblX M OOJBIIMX LUKIOB. BaneHTHOe
cocrosiHue yriepoja. Teopust HanpsbkeHust baiiepa u rpanunel ee npuMmeHenus. CoBpeMeHHOE
OOBSICHEHUE PA3JIUYHOM MPOYHOCTH MaibIX M OOdbIIMX LMKIOB. IloHsATHE O monmdapaHax.
MeTtoab! nAeHTU(PUKALHH.

Tepnenbl n creponanl. Ilpupoansle UCTOYHMKM H30mpeHOMAOB. JKuBula u ee
nepepabotka. Kanudons. Cxkunumap. Ux nHaxoxnenue B npupojne. Ilonsrtue o TepreHax u
3pupHbIX Macinax. CnocoObl BeineneHus. Kiaccuduxanus. Anudaruueckue TepHeHbl U
TEPIEHOU/IBI: MUPLEH, TEPAHMUOJ, JTUHAIOO0J, UTPaab. MOHOLMKINYECKAE TEPIEHBI: JTUMOHEH,
MEHTOJI, KapBOH. buIMKIWYecKue TeprHeHbl: o-MUHEeH, ero mnepexoj B nuHaH. Kamdopa,
6opnHeon. KapoTuHOUAbI: JTUKONHMH, KapOTHHBI, BUTAMUH A. DPUTOrOPMOHBI: T'MOOEpEINHBL,
abcuuzoBas kucnota. CTepoubl: CTEPHHBI, )KETYHbIE KUCIOTHI, CTEPOUIHBIE TOPMOHBI (3CTPOH,
TECTOCTEPOH, KOPTUKOCTEPOH, MPEAHNU30JIOH).

I'anorennpousBoanbie  yriaeBoaopoaoB. Kraccudukaumsa, uszomepus
HOMeHKaTypa. OOmiie crnocoObl MOJNYYEHHUs: TaJOT€HUPOBAHHME YIJIEBOJIOPOAOB, 3aMElIeHHE
TUAPOKCHIIA Ha TajJoreH, NPUCOECUHEHNE TAIOTE€HOB U TaJION€HBOAOPOIOB IO KPAaTHBIM CBSI3SM.
WNunykrusselil 3¢ dext. [lonyuenne GproprnponsBoanbix. [ToHaTHE 0 peakusaxX HYKIEO(PUIbHOTO
3ameneHus (Sni, Snz). XMUMHUYECKHE CBOMCTBA MOHOTAIOTEHIIPOM3BOIHBIX aKaHOB. J{u,- Tpu- n



HOJIMTaJIOTEHIIPOU3BOAHBIE YTIIEBOJOPOAOB. XUMHUUECKHE OCOOCHHOCTH TaJIOTEHIIPOU3BOIHBIX C
HECKOJIBKUMH aTOMaMHM rajIoTeHa y OJIHOTO YIJIEpOJHOro aroMa. MeTo/ibl HAEHTU (DU KALIUH.

Juxnopatas, xyopodopM, Homodopm, ¢(peoHsl; UX HpUMEHEHHe. XHUMHUYECKHE
CBOICTBA TaJOr€HNPOM3BOAHBIX HEMPEENIbHBIX YIIEBOAOPOAOB. OTiMuue B MOBEACHUU
rajloreHa, HaxOZsIIErocs NpU YIJIEPOAE, CBSI3aHHOM JBOMHOM CBA3bI0. XJIOPUCTBIM BHHUII,
TpudTOp- U TETPAPTOPITUIICHBI, UX NoauMepH3anus u 3HadeHue. [Inactuxu. Tednon. CUIuKoH.
Hanonnutenu, miactugukaTopsl, CTabUIM3aTOPHI.

XHMMHMYECKUE CBOWCTBA TaJOTCHIIPOM3BOJAHBIX APOMAaTUYECKUX YIIIEBOJOPOIOB.
3aBHMCHUMOCTb aKTHMBHOCTH TaJIOT€HA OT €ro IO0JIOKEeHHUA. [IpuMeHeHue rajioreHnpou3BOJHbBIX B
CEJIbCKOM XO3SICTBE.

CnupTtsl, ¢geHOIBI, MEepKaNTaHbI, NPOCThie 3(pUpPbI U 3(GHPbl HEOPraHMYECKUX
kucaor. Couprtel. Omnpenenenune u kinaccudukanusa. IlpeaenbHble OZHOATOMHBIE CIHPTHI
(ankoronm). T'omonoruyeckuil psj, u3oMepus W HOMeHKiIarypa. CrnocoObl IMOTy4eHUS U3
OpeAeTbHBIX W ATWICHOBBIX YIJIEBOJAOPOAOB, TaJOTCHIPOU3BOAHBIX, CIOXHBIX 3(UPOB,
KapOOHWIBHBIX coenuHeHnid. @usnyeckne CcBOHCTBA. KHCIOTHOCTP W OCHOBHOCTH TIO
bpencreny, pK,. Acconmamnusi 1 BOJOPOJHBIC CBS3M, WX BIHMSHUAE Ha (PU3NYECKHE CBOMCTBA.
XUMHUYECKUE peaKuuu (QYHKIHMOHAIBHOW Tpynnbl. OKHCICHHE NEpPBUYHBIX, BTOPUYHBIX H
TPETUYHBIX CIUPTOB. Jleruaparanus u AeruapupoBanrue. MeToap! uaeHTHPHUKAIUUA. MeTHII0BbIH
U STHIOBBI CHUPTHI, MX TOJydeHHE M 3HayeHue. [IpomuinoBeie, OyTHUIOBBIC, aMUJIOBBIC U
BbICIIME (LI€TUJIOBbIM, MUPHIIMIIOBBIN) CIIUPTHI.

JIByxaToMHble crnupThl (riukonu). M3omepuss u HOMeHkiarypa. [lonydenue wu3
TJIOTCHIIPOU3BOIHBIX M HENpPEIENbHBIX YrIeBoLopoAoB. dusndyeckrue cBOWCTBA. XUMHUYECKHE
cBoiicTBa. B3anMHoe BiausiHUE 1BYX (YHKIMOHAIBHBIX TPYIIIL.

OTuineHrnukoiab. OKUCh 3TUieHa. dtuieHxaopruiput. uokcan. Mx cBolicTsa.

Tpex- u MHOroaTOMHbIE CHMPTHL. [JMIEpUH, €ro pacHpOCTpaHEHUE B NPUPOIE U
TEXHUYECKHe criocoOb! momydenus. [ muneparsl. [IpoaykTer okucnenus rimuepuHa. [ munepuas.

IlonaTe 0 MHOrOarOMHBIX  cHuprax. OpUTpuThl.  lleHTHTBL.  ['€KCUTHI
ANMIMKINYECKUE aJIKOTOJIU. IIMKJIOI€KCaHOJ, WHO3MUTHI, KBEPLMT; UX CBOMCTBA M 3HAYEHHE.
Henpenenbuble cnupTbl. BUHMIIOBBIN, NOJMBUHUIOBBIN U aJUTWJIOBBIM CIMPTHL, UX IOJIY4YEHHE,
cBoiicTBa U npuMeHeHue. ['epanunon, GpapHeso, HUTPOHEIIOI.

@enonpl. CTpoeHue, HOMEHKIJIATypa, u3omepusi. [IpupoHbIe UCTOUHUKH U CIIOCOOBI
nojgy4yeHus: (EHOJIOB U3 aMMHOB, TaJIOTEHIPOM3BOAHBIX M YIJIEBOAOPOJOB. DU3MUECKHE U
XUMHUYECKHe cBoilcTBa. B3auMHoe BiusHHME paaukaia ¥ (yHKIUMOHAIbHON rpynmbsl. OTiauuune
¢enonoB ot cnuptoB. Denondarsl. [Ipocteie u cinoxHbie 3¢upsl. BpomMupoBanue, HUTpOBaHUE U
okucinenue  ¢enona. KauectBennole  peakuuu. [lonstue o  repbenmpax:  2,4-
nuxiaopheHoKCuykcycHass kuciota. HuTpodeHonbl, MX NOJydyeHHE, CBOICTBa U 3HAuYEHUE.
[TukpunoBasg kwucnoTa. J[ByXaTOMHBIE U TpeXaTOMHbIE (EHONbI: MHUPOKATEXWUH, PE3OPIHH,
TUAPOXVHOH; UX CTPOCHME, CBOWCTBA, 3HaueHUE. B3auMHOe IpeBpalleHre XMHOH-THIPOXHUHOH.
Xunruapos. [luporamnon, (GIOpOraonuH, OKCUIHAPOXMHOH. Butamuusl rpynnsl E. Crnuptel
apOMAaTHYECKOIO psaa.

ITonsitne o mepkanrtanax. Kucnornocts. Jlerkas okcuisieMocts. JIaOMIBHOCTD CBSI3U
-S-S-.

[Tpocteie 3¢dupsl. M3omepuss u HoMeHknarypa. [lonmydeHue U3 CHOUPTOB H
TJIOTEHNPON3BOIHBIX. PuU3nueckne M XUMUYECKHE CBOMCTBA. OTHOLIEHHWE K HICJIOYHBIM
MeTajylaM M KOHUEHTPHUPOBaHHBIM KucioTaMm. Conu okcoHus. JudTuioBelii 3¢up, ero
npuMmeHenue. Ipupsl peHonoB. Okuch ATHIIeHa. JJHoKCHH U ruapodypaH.

O¢upsl OOpHOM, CEPHOI, a30THOM M a30TUCTOM KUCIOT. DPUPBI KUCTOPOJHBIX KUCIOT
dochopa, wux Ouonoruyeckoe 3HaveHHe. AHruapuaM3anus  (GochopHONH  KHUCIOTHI.
Maxkpooaprudeckue cBszu. ATO, AJID, AMD. dochopconepxarire MHCEKTUIIHIHI.

AMUHBI M AMHMHOCIIMPTBI. AMUHBI KaK IPOM3BOJHBIE ammuaka. HomeHnknarypa.
Kondopmarust npou3BoAHBIX aMMHaKa, OCOOEHHOCTH UX U30MEPHH.



[Tonyyenue u3 rajaoreHNPOU3BOAHBIX BOCCTAHOBJICHHEM HUTPOCOEAMHEHUH, OKCHUMOB,
rUApa3oHoB, amu10B. OOpazoBaHue MpH 1eKapOOKCHIMPOBAHUN aMHHOKHUCIIOT. Postb cBOOOHOIM
DJIGKTPOHHOHN TMaphl B MPOSBICHUH OCHOBHBIX CBONCTB aMHHOB M KOMIUIEKCOOOpA30BaHHH.
[IpocTpancTBeHHbie (aKTOPbl U OCHOBHOCTh. (CBOICTBa: alKWIMPOBAHUE, ALMIMPOBAHHE,
JICUCTBUE A30TUCTOM  KHUCJIOTHL. YEeTBEPTUUYHBIE aMMOHUEBBIE OCHOBaHUS. J(HMaMUHBIL
MoHOaMHHBI: METUIIAMUH, JUMETUIAMUH, TPUMETUIIAMUH. AMUHOCIIUPTBL: 3TAHOJAMUH, XOJIHH,
UX CTPOCHHE, HAXOXJEHUE B MpUpoje. AUETUIXOMUH. XJIOpXOoauHxXJopua. CHHTETUYECKHE
NOJINAMHJIHBIE BOJIOKHA: HAWJIOH, KampoH. AMMHBI apomarudeckoro psjaa. H3omepus u
HOMEHKJIaTypa. Metoapl nonydeHus. XUMMHUYECKHE CBOMCTBA. B3auMHOE BIMSIHHE pajuKana U
byHKIMOHANBHON rpynnbl. MeToas! uaeHTUGUKAIIH.

Oxcocoennnenns. Omnpenenenune. Howmenknarypa. KapOonwmnbhas rpymma, ee
crpoenue. [lomydenue kapOOHUIBHBIX coequHeHnid. CBOMCTBA M PEeKIMU. Peaknuu ¢ ydactruem
0-BOAOPOJHOTO aTOMa: TajJlOT€HUPOBAHUE, AJIbJIOJbHAS U KPOTOHOBAasi KOHJICHCAIUU.
OkuclieHHe albJIeruaoB U KeTOHOB. CXOACTBO M pa3ivyMe albJAEeTUI0B U KETOHOB. MeTo.bl
uneHTupukanun. MypaBbuHbIil  anbaerua  (popManbaerua); MOJyYeHHE U CBOMCTBA.
[Ipumennue B TexHuke u meaunune. @opmanun. [lapadopm. YkcycHbIN ambaerua. ALETOH.
HenpenenbHblie aabaeru/apl: akpoIernH, HUTPaIb (HAXO0KICHAE B MPUPOJIC U 3HAYCHHUE).

benzanpaerus. Paznuune u cX0ACTBO apOMaTHYECKUX M aNU(PATUUECKUX AIbJETUIOB.
AneropeHoH U 6eH30(EHOH KaK MPUMEp KETOHOB apOMaTH4YeCKOro psiia. Butamunsl rpynmsl K.
[loHsiTHE O XMHOHAX.

KapG6onoBbie kuciaoTbl. OrmnpeneneHue, HOMEHKIATypa, HU30MEpHUs, 3JIEKTPOHHOE
CTpoeHHE KapOOKCUIbHOW rpynmbl. Me3oMepusi aHuoHa. BopopogHasi cBS3b B KHCJIOTax.
Mertoapl MoJydeHHST KUCIOT (M3 CIHUPTOB, ajlbJICTHM/I0B, TaJOrCHIIPOU3BOJHBIX M HUTPHIIOB).
CpoiicTBa ¥ (yHKIMOHAJIbHBIE MPOU3BOAHBIE. Metoasl uneHtudukanuu. MoHOOOMEHHBIE
CMOJIBI.

MypaBbunass  kucinora. Haxoxaenue B  npupoae. CBolcTBa:  OKHUCIECHHE,
neruaparanus. YkcycHas kucnota. [lonmydenue u3 apeecusbl, ciupta. CBONCTBA U PEAKIMH.
[TanpMUTHHOBAS U CTEAPUHOBAS KUCIIOTBHI.

[Tomy4yenune apoMaTuueCKUX KUCIOT OKUCIEHUEM OOKOBBIX Ienei apeHoB. beH3oliHas
KHCIIOTA.

DOYyHKIHOHAIbHBbIE NPOU3BOIHbIE KapOOHOBBIX KHCJIOT. Comn,
raJlOTeHAHTUIPUIBI, aHTUIAPUIBI, aMHUIbI, HUTPHUIIBI, CIOXKHBIE dQUpPHI. XJIOPUPOBAHUE KHUCIOT.
Cnoxuble >¢gupbl. [lonydyenue u3 Kuciaor (3Tepudukanys), aHTUAPUIOB U XJIOPAHTHUIPUIOB.
®uznyeckre 1 XUMUYECKHUEe CBOMCTBA.

AmMunbl KUCIOT. ['oMoslorHYeckuil psiji, HOMEHKJIATypa U TOJYYeHHE W3 KHCIOT,
TaJIOTeHAHTUJPUIIOB, CIOXHBIX J(QHPOB U HUTPUIOB. XUMHUYECKHE CBOWCTBA. AIETaMHUI.
[Tonmakpuiamua, MoJydeHue, CBOMCTBA U TTPUMEHEHUE B CEILCKOM X O35ICTBE.

IIpousBoaHbie yroiabHOM KUCIOTHL. MoueBuHa. [lonydyenue, CBOMCTBA U IPUMEHEHHUE.
buyper.

JukapooHoBbie kuciaoTbl. OOmue wMeTonasl cuHTe3a. lllaBeneBas, MamoHOBas,
SHTapHas, TJAyTapoBas W aJWNUHOBas KHCIOTHL. OcoOble CBOWCTBA METWJICHOBOW TPYIIIIBI
MaJOHOBOTO 3Qupa. AHTUAPUABI AUKAPOOHOBHIX KucioT. DraneBas KuciIoTa M3 HadTalIHHA.
TepedTaneBast KHCIOTa M CHHTETHYECKHE BOJIOKHA: KAIPOH, HAWUJIOH.

HenpenenabHble KHCA0ThI. AKPUIIOBasi KHCIIOTa, €€ dPUPbI, HUTpUI. MeTakpunoBas
kuciora. [Imactmacesl Ha ux 6ase (oprerekio). @ymapoBas U MajJeHMHOBasl KUCIOTHI. Paznndue
CBOMCTB r€OMETPUUYECKHUX U30MepOB. OeHOBas, IMHOJIEBAS U JTMHOJIEHOBAsA KUCIIOTHI.

Jlunuabl. Knaccudukamms. XKupel. Pacnpoctpanenme B mpupoge, COCTaB u
crpoenue. Kmaccudukanus >xupoB. OTiMune KXUIKUX JKAPOB OT TBEPIBIX. XHWMHUUYECKHE
CBONMCTBa: OMBUIEHHE U TuaporeHusanus. lIporopkanue >KuUpoB, MNOAUMEPHU3ALUS Maced.
[IpeBpalienre >KUIKUX KUPOB B TBepAble. TexHUYecKas mepepaboTka M MCIOJIb30BaHHE.
3Ha4YeHHE KUPOB U JTUTUIOB.



Mpsia u nerepreHThl. OU3HKO-XUMUYECKOe OOBSICHEHHE MOIOIIETO JIEHCTBUS MBLIA.
HckyccTBeHHBIE MOIOIIME CPEACTBa, MpoOjgeMa YHUUYTOKEHHs HUX OTX0J0B. Bocku. Omuda,
CUKKATHBBHI.

Crnosxusie munuabl. @ocdarupl, JeqUTHHBI, Kedanuabl. Pacnipoctpanenue. CoctaB u
cTpoenue. buonornuyeckoe 3HaueHHE: POJIb CIOKHBIX JIMMUAOB B (DOPMHUPOBAHUU KIIETOUHBIX
MeMOpaH.

Oxkcu-, anbaeruo- U KeTtokucaorsl. Onpenenenne. M3omepus. Homenknarypa.
OO6pa3oBanue OKCUKUCIIOT MPU OMOXUMUYECKOM THIPOKCUIMPOBAHUU KApOOHOBBIX KUCIOT, IpU
OKHCJICHUU TJUKOJIEH, BOCCTAHOBIIEHHMHM KETOKHUCIOT. Jlermapartamus o-, -, Y-OKCHKHUCIOT.
Jlaktunpl. Jlakrambl. JlakToHbl. BakHeimue mNpeacTaBUTENM OKCHKUCIOT. TJIMKOJIEBasd,
MOJIOYHAs. MHOTOOCHOBHBIE KHCIIOTHI. SI0l0ouHasi W BUHHBIE KHCIOTHL. PacmpocrpaHenue B
npupoze u nonydenue. CerneroBa conb U peaktuB Penunra. Jlumonnas kucinora. [lomyuenue
U3 IPUPOJIHBIX MCTOYHUKOB. CBOMCTBa U mpuMeHeHne. DeHomkapOOHOBBIE KUCIIOTHI.

OIHOOCHOBHBIE aJBACTHJIO- W KETOKUCIOTHIL. [JIMOKCWIIOBasi, NUPOBUHOTPAAHAs,
alleTOYKCYCHass W JIEBYJIMHOBas KHUCJIOTBHL. MX modydeHHe U XUMHYECKHE CBOMCTBA!
BOCCTaHOBJICHHE, MpeBpallieHue B aMHUHOKUCIOThL. Konaencauus KunsiizeHa. ALETOyKCYCHBIN
aup (Tayromepus, MOABHXHOCTh BOJOPOIHBIX aTOMOB METHJICHOBOW TpYIIIbI, KETOHHOE H
KUCIIOTHOE paciierienne). CHHTE3bI C yIaCTHEM alleTOYKCYCHOTO 3dupa. Peakiuu ¢ mepeHocom
PEaKLMOHHOIO LIEHTpa.

IIpobGuaema onTnuyeckoil n3omepun. OCHOBHBIE MOHATHS. ACCUMETPUUYECKHIA aTOM.
XvupanbHble, axupajlbHble MOJIEKYJBl. 1DIOCKOMONSApPU30BaHHBIA CBET. YIEIbHOE BpallCHHUE,
HOJSIPUMETPBl. DHAHTHOMEDBI, paleMarsl, panemMmudeckue cmecu. [IpoctpancTBeHHbie HOpPMYIbI
O®umepa. Bunnpie kuciorel. @opmynsl duinepa i 4ucia CTEPEOM30MEpPO3. Me3oBUHHAsS
kucnoTa. /nacrepeomeprl. Tpeo — u sputpodopmsel. Paznenenue panemaroB. YacTU4HBIA U
a0COMIOTHBIN accuMeTpuyeckuil cunTe3. Onrudyeckas akTUBHOCTh 0€3 aCCUMETPUYECKOr0 aToMa
yraepoja. [lonsTue o tuHaMU4ecKol TePEOXUMUMU.

Caxapa. Pacnipoctpanenue B npupojie u Ouonoruyeckas poib. Knaccubukanus mo
YHCTy YTIEBOIHBIX OCTATKOB, YHCIY aTOMOB YIJIepo/a, XapakTepy KapOOHUIBLHON TPYIIIbI, TUITY
[UKJINYECKON CBSA3M aTOMOB. AJBIOMEHTO3bI (puOO3a, Ie30KCHpHO03a, KCWII03a) U
anmbJIOreKCco3bl (IJII0K03a, MaHHO3a, TajaKkTo3a); WX CTPOCHHE M HAXOXKICHHUE B MPHUPOJE.
OTtkpeITas ¥ HUKINYecKas GopMbl (Ha mpuMepe Tioko3bl). [lupanosnas u ¢pypaHos3Hast GopMsl.
L- u D-pampl. R, S-nomenkiatrypa. MoHOcaxapubl: anbao3bl U KeTO3bl. OnTudeckas
uzomepuss U Tayromepus. OTKpbITas M HUKIudeckass ¢opmbel. HomenkinaTypa M cnocoObl
U300pakeHus; NpoeKIoHHble (Gopmynasl dumepa. A- u B-nupaHos3sl, QpypaHo3sl. Dopmyna
Xeyopca. [lonyaneranpHblii (TTMKO3UIHBIN) THAPOKCHI, MyTaportaius. AHoMepbl. OOmue
Croco0bl MOJYYEHHUS MOHOCAaXapUA0B M3 MHOTOAaTOMHBIXCIIUPTOB, OKCHAJIBJIETH]IOB,
OKCHKETOHOB M mnoyincaxapuaoB. Dusznueckne M XUMHUYECKUE CBOWMCTBA. XapaKTEpPHBIE
0COOEHHOCTH MOJyaleTaJbHOr0 THApOKcHia. [nmko3uasl. BoccTaHoBieHue, OKHCICHHE WU
anuIpoBanue caxapoB. OHOBbIE W caXapHble KHUCJIOTHL. Onumepusaius. AcKopOUHOBas
KHCIIOTA.

®pykTO3a Kak MpeAcTaBuTeNb keTo3. CTpoeHne, TyToMepus U cBorcTBa. OTinyue oT
TIII0KO3bl. MeTo bl HACHTU(PHUKALINY.

Hucaxapunsl. HeBoccranaBnuBatomue (caxaposa) caxapa. CTpoeHme, CBOWCTBA W
3HavyeHue. BoccTanaBnuBaromue aucaxapysl: MaiabTo3a, 1akTo3a, 1esioounosa. [lomucaxapuabl.
Kpaxman, unynud u rimkoreH. CtpoeHue u cBoicTBa. ['maponus kpaxmana. [IeKCTpUHBI.
PacnpocTtpanenue B npupoze u 3Hadenue. HynuH: cocta, TUApoin3 U 3HaueHue. Llemtronosa
(xneryarka). PacmpocTpaHeHune B mpupone, CTpOCHHE M XUMHUYECKHEe CBOMCTBa. [ uaponus
KIeT4aTKu. D(UpBl KIETYATKH M HMX HCIOJIb30BaHWE B HapogHOM xo3siicTBe. [loHsTHE O
TFEMUIIEIUII0NI03aX U IEKTHHOBBIX BEILECTBAX.

AMuHOKHMCI0TBI M Oeaku. Omnpenenenue u  kinaccuukauusa. 3omepus,
HOMEHKJIaTypa. Pacnipoctpanenue B npuponae. MeToab! BbIIENEHNS U aHAIU3a.



AMUHOKHCITOTHL. CrocOOBI MONy4eHHsS U3 ajbJETHJIOB UM KETOHOB, raJIOT€HKHUCIIOT,
OKCHMOB WJIM THJPA30HOB, AJIBJIETUI0- U KETOKUCIOT. DU3Nyeckne U XMMHUYECKHE CBOMCTBA.
AmdoTepHas npupoaa aMHHOKHUCIIOT, H303JIEKTPHUECKas TOUKa. J[eficTBHe a30TUCTON KUCIOTHI
u GopmanuHa (popMOJIbHOE TUTPOBAHKE); MPUMEHEHUE ATUX PEaKUUN Ui KOJIHMYECTBEHHOTO
ONpEeNEeIeHUs]  aMUHOKMCIOT. Peakuuum ¢ HuHryapuHoM. Xenarel.  buoxmmuueckoe
nexkapOOKCHIMpOBaHUe, Je3aMUHUPOBaHME, IepeamMuHHpoBaHue. OTHouieHue o-, PB- U y-
AMUHOKHCIIOT K HarpeBaHuio. OTneiabHbIE NMPEACTaBUTENM: TJIMLUH, ajlaHWH, JIEHIUH, CEpUH,
UCTEHH, IMCTUH, aMHUHOKAampoHoBas kucioTa. llpencraButenu IuaMHHOMOHOKapOOHOBBIX
KUCIIOT: apruHUH (OpPHUTHH) W JIM3MH, WX CBoOiicTBa. JIMKapOOHOBBIE aMHHOKHCIOTHI.
AcnaparuHoBasi M TJIyTaMHMHOBAash KHCJIOTBI M HX amuzabl  (acmaparuvH, TIyTaMuH).
ApomMatndeckue aMUHOKHUCIIOTHI: (heHUIalaHuH, TUPO3UH. [ 'eTepoluKiIndecKkiue aMUHOKHCIOTHI:
HPOJIUH, OKCUITPOJIMH, TPUNTO(AH U TUCTUANH. MeTOIbI UACHTU(DUKALIHH.

[Monunmentunpl u Oenku. PacnpocTtpaneHue B Tpupoje. DIEMEHTHBIH COCTaB H
MoJeKyIsapHbIiA Bec. OOpa3zoBanue u3 amMuHOKHUCIOT. CtpoeHue. CuHTE3 OETKOB Ha TBEPABIX
Hocurensax (Mepuduabn). IlepBuuHas, BTOpHUYHAs, TPETUYHAS W YCTBEPTHYHAS CTPYKTYPHI
OenkoBbIX MoJieKyn. Tumbl cBsizeid (aMuaHbBIC, IUCYIb(GHUIHBIC, BOJOPOJHBIC, COJICBBIC).
KauecTBeHHbIE peakIy U MOHATHE 00 YCTAHOBICHUU CTpoeHus. MHoroobpasue OENKOB U UX
poiib B pupojie. Puznyeckue U XuMU4ecKre cBoiicTBa 06enkoB. OcaxaeHne, U303J1eKTpUIECKas
touka. KucnotHeli u QepmentaruBubiii ruaponus. Kiaccudpukanus OenkoB. 3aMeHHMBIE U
HEe3aMEHUMBbIE aMUHOKHUCIIOTHL. [IpobiemMa uCKycCTBEHHOM MHIIH.

Ietepounkinyeckne coennnenus. Knaccuduxamnus. Ilonstue 06 apoMaTHUHOCTH
FeTepOLMKINYECKUX cucTeM. [lATHwieHHblE TeTepolUKIbl C OJHUM TETepOoaToOMOM, HX
ana0(hoOHOCTh, CHOCOOHOCTh K PEaKUUsM JIIEKTPOPHUILHOTO 3aMEIICHUs B O-TIOJIOKEHHE,
B3auMHubie mnpeBpamienus (IOpbeB). ®ypan, THoden. Iluppon kak  CTPYKTypHas €IUHHUIIA
nopupunoB. [loustue o crpoenun xmnopodusuia u remuHa. Mugon. PeakunonHas cnocoGHOCTh
B-nonoxenusi. Tpunrtodan u NPOAYKTHI €ro MeTaboiM3Ma: TPUIITAMHH, WHIOIUAIYKCYCHAs
kucinora (rerepoaykcun). CepoToHuH, ero Ouonoruveckoe 3Hauenue. Ilcuxorensr: JIC]I
(IMATUIAMU TU3EPTUHOBON KUCIIOTHI ), ICHIIOIUH.

[TupuauH Kak  NpPEeACTaBUTENb  IIECTHUWICHHBIX  A30THCTBIX  T'€TE€POLMKIIOB.
[TaccuBHOCTH NMUpHUIMHA B peakUusX 3JeKTpoduiabHOro 3amenieHus. HukoTnHoBas Kucnora,
HukotuHamug (Butamun PP). Tlonstue 00 anmkamompax. HukoTuH, aHaGa3uH, KOHHHH, XUHUH,
MOp(hUH, TUTPUH; UX POJib U 3HaueHHe. [loHsaTHe 00 aHTUONOTHKAX.

[{ukael ¢ HECKOJBKMMHU rerepoaToMaMu. Mmuaason u ero BaxHeiIne Npou3BOIHbBIE
(ructuauH, ructamuH). [TUPUMHIMH ¥ €ro BaKHEHIIME MPOU3BOHBIC: IUTO3MH, YPAIIUII, THMUH.
[TypuHOBBIE OCHOBaHMA: aJCHHMH, T'YaHHH, MoueBas KucCioTa, KopeuH. Llurokununel. ['pymnna
nrepuanHa. [Ipou3BoAHbIE NUPAHOB: O- Y-NIUPOHBI, COJIM HUPWIUSA, XPOMOH, (UIaBOH U
AQHTOLIMAHBI.

Hyxneunosble kuciaorbl. Hxieomporeuabl, HYKJIEHHOBBIE KUCIOTHL. OOmas
knaccudpukanus (JJHK, PHK). IlepBuunas cTpykTypa HYKJIEMHOBBIX KHCIOT. HykneoTumist,
Hykieo3uabl. llpaBuno Yapradda, tumsl BomOpOAHBIX CBsized, BTopuuHas cTtpykrypa HK.
Buonornueckoe 3nHauenne HK. Ilonstne o renermueckom kone. Ilonarme o kxodepmeHTax.
[Ipencrasnenne o ponu JJTHK u PHK npu cuatese 6enkoB B KIETKE.

Bunosornyeckn akTHMBHBIC OPraHMYeCKHe COCJUHEHHUS] B CeJIbCKOM XO3sliiCTBe.
buonornyeckoe paBHOBecHE U A€ATEIBHOCTD YenoBeKa. [lecTuiinapl; nux kinaccuduxarms.

WMHCceKTULMABI, MX KJIacCU(pHUKAIMSA 1O THIY JAEUCTBUSA. Pe3uCTEeHTHOCTH.
WucexTunuanapie ropMoHbl. OyHrunuasl. ['epOuuasl CIIOMHOTO U U30MPATENIbHOTO IEHCTBUS.
I'pynna tpuaszuna. [IpousBojHBIE MOYEBHHBI — TepOMLUIBI HOBOIO TOKOJEHUs. Perymstops
poCTa pacTeHUM: WHIOJUIKAPOOHOBBIE KUCIOTHI, KHHUHBI, THOOCPEIUINHBI, STHIICH, a0CIIU30Bas
KHCI0Ta. IHCEeKTOpeneIeHThl, UCEKTOATTPaKTaHThl, XeMOCTepMIM3aTophl. [IpocTarinaniuHsl.
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