AHHOTADUA

padoueii nporpaMMbl y4e0HOI 1M CUUILINHBI

B1.0.09 «Xumusa»

Hanpasienne moaroroBku 36.03.02. «3ootexHus»

1. | dean u3y4yeHus TUCHMILTHHBI
Llensmu u3y4eHHsT AUCLIUILUIMHBL « XUMUS» SBISIOTCS:
- o00ydYeHHE CTYAEHTOB HEXMMHYECKHX CIIE[MAIbHOCTEl By3a OCHOBaM OOIIeH, aHAIUTHYECKOH U
OpraHNYecKOil XMMUH, a TaKKe CleNUaIbHBIM pa3jieliaM Kypca, 3HaHUs. KOTOPBIX MOTYT OBITh HCIIOJIb30BaHbl B
JanpHelIei npodeccHoHaIbHON IesTeNbHOCTH
- (hOPMHUPOBaAHHUE Y CTYACHTOB CIEIHAIBHOTO THIIa XUMHYECKOTO MBIIUICHUS;
- OCO3HAHHE POJIM XMMHH B IIPOILIECCE OXPAHBI OKPYKAIOIIESH CPEmEl.
2. | Mecrto qucuuniauubl B ctpykrype OIIOII BO 6akanaBpuata
JucuuniuHa «XUMHUS» OTHOCUTCS K 00s3aTEIbHON YacTH OCHOBHOH NpodeccHOHAaIbHOW 00pa3oBaTenbHON
nporpaMMsbl OakajaBpuaTa 1o HanpasieHuro noarotoBku 36.03.02. «3oorexuus». M3yuaercs B 1-3 cemecTpax
3. | Pe3yabTaThl 0cBOEHHS THCHUTLIHHBI «XHMUSD

KOZ[ M HaiMeHOBaHHMe KOMIeTeHuii

NuaukaTopbl

JeckpunTopsl

Oo0wenpo

¢peccuonanpubie komnerennuu (OIIK)

YK-1 Cnoco0eH ocyuiecTBISTH
MONCK, KPUTHYECKU aHATA3 H
cuHTe3 MHGOpPMAIMH, IPUMEHATH
CHCTEMHBIH MOAXO0 JJIs peleHust
MOCTABJEHHBIX 32124

VK- 1.1. Aranuzupyer 3a1ady,
BBIICISIS ee 0a30BBIC COCTABIIA-
110111 (8

YK-1.2. Onpenensier, uHTEP-
NIPETUPYET U PAHKUPYET UH-
bopmaruio, TpeOdyemyro st
pelIeHus I0CTaBJICHHON 3aa-
Yu.

YK-1.3. Ocymecrsiser
MOUCK HH(OpMAIIUH IS
pelieHus MOCTaBIeHHOH 3a/1a-
YU 110 PA3JUIHBIM THUITAM
3alpoCoB.

YK-1.4. TIpu o6paboTke uH-
(dbopmanuu oTINYaET (PaKTHI
OT MHEHMH, UHTEPIPETALMH,
OLICHOK, POpPMHUpYET COOCT-
BEHHBIE MHEHUSI U CYXK/ICHHUS,
apryMEHTHPYET CBOH BBIBOJIBI
U TOYKY 3pEHHSI.

YK-1.5. PaccmarpuBaer u
[peiaraeT BO3MOXKHbIE
BapI/IaH-TBI pemel-m;l IIocraB-
JICHHOM 3aJ1auM, OIe-HHBas UX

3HaTh!
- OCHOBBI KPUTHYECKOTO aHAIN3a
U CHHTe3a HH(OPMAIINH;
- OCHOBHBIEC XapaKTEPUCTHKU
HHPOpPMAIMKH U TpPeOOBaHHUS,
TIpeAbABIIAEMbIE K HEH;
- UICTOYHUKH UH(OpMAIHH,
TpebyeMoil 11 perieHus
MIOCTABJICHHOH 3a/1auH;
- OCHOBHBIE Pa3INuUs MEXKAY
(akTamMu, MHEHUSIMH,
HHTEPIPETALUSIMU U OLEHKAMH;
- BO3MOJKHBIE BaPHAHTHI PEILICHUS
THIUYHBIX 3a/1a4.
Ymern:
- BBIIEIATH 0a30BBIE COCTAB-
JSIOIIME TTOCTABJICHHBIX 3a71ad;
- KPUTHYECKH paboTaTh C WH-
(bopmanueit;
- MCHOJIB30BATh PA3INIHBIC TUIII
HIOMCKOBBIX 3aIIPOCOB;
- (hopmMHpOBaTH COOCTBEHHOE
MHEHHE 0 (aKTax, MHEHHSX
MHTEPIpETAHIX U OIIEHKaX
CHUTYallUH;
- 000CHOBBIBATH BapUaAHTHI
pelLIeHuH IToCcTaBIeHHbIX 3a1ad.
Baaners:
- METOZIAMH aHAJIN3a U CHHTE3a B
pelIeHnH 3a1ay;
- cnocobHocTb
onpeaenaTb,




JIOCTOMH-CTBA M HEOCTATKU MHTEpnpeTMpoB
aTb M PaHXMpo-
BaTb
nHdopmaumio;
- C1IOCOOHOCTBIO TTONCKA
nHpOpMaNHny,
- cr1ocoOHOCTBIO POPMUPOBATH H
apTYMEHTUPOBATH CBOH BBIBOJIBI
CYXICHUS;
- CIIOCOOHOCTBIO MpEeAsIaraTh
BapHAHTHI PEIICHUS
MMOCTaBJIEHHOM 3aa4yu U
OLICHMBATh MX HOCTOMHCTBA U

HEJIOCTaTKH.
OIIK-4 Cnoco0en o6ocnoBuiBath u | OIIK-4.1. Mcnons3yer coBpe- 3HaTh:
PeaNTn30BBIBATD B POecCHOHaNb- | MCHHBIC TEXHOJIOIHH i Oa3bl OCHOBHBIC €CTCCTBECHHEIE,
JTAHHBIX OHOJIOTHYECKHE U TPOPEeCcCHo-

HO¥ /1eAATeJILHOCTH COBPEeMeHHbIe
TeXHOJIOTHH C HCNOJIb30BaHHEM
NPUOOPHO-UHCTPYMEHTAJIbHOI 0a3bl

HaJIGHBIC TIOHSTHS U METOIbI
pemenns oomenpodheccHoHab-

HBIX 337124
U HCMOJIB30BATH OCHOBHBIE
ecTecTBeHHbIe, GHOTOrHIecKHe 1 VMeTh:
npodeccHoHATbLHBIE HOHATHS, A O 7 OGocHoBiBacT i 06OCHOBBIBATH HCTIONB30BAHNE
TaK#Ke METOJbI IPU peLICHUH peanusosbiBact B npodeccuo- | LPHOOPHO- HHCTPYMEHTANLHOM

0a3bl pH PEHICHUH OOIIEIIPO-

o0menpodeccHoHAJbLHBIX 3a1a4 HaJIbHOU JIEATEIBbHOCTH COBpE-
(eccnoHANBHBIX 33124

MEHHBIE TEXHOJIOTHH C HCIOJIb-
30BaHHEM NPUOOPHO-NHCTPY-

MEHTAJIbHOU 0a3bl Baaners:
HaBBIKAMM UCIIOJIb30BaHUS B

npodeCCUOHANBHOM NesTeNbHO-
CTH COBPEMEHHBIX TEXHOJIOTHIA

OIIK-4.3. Mcnonbs3yeT OCHOB- U METOJIOB PeLIeHNs 0BILIenpo-
HBIE €CTECTBEHHbBIE, OUOIOTH- (eccHoHaTBHBIX 32121

Yyeckue 1 mpodeccHoHaIbHbIe

MIOHSTHSI, & TAK)KE METOJIBI TIPH
pemeHuH oomenpodeccuoHa-

JBHBIX 337124

CTpyKTypa u cojep:kaHue JTHCIUTIIUHDI
4.1. CTpyKTypa AMCHUIJIMHBI 10 0YHOI opMme o0yueHus

Bun yuednoii padoTsI Bcero uacos 1 2 3
cemMecTp ceMecTp ceMecTp

Oo6mas TPYJOEMKOCTh 288 72 72 144

JMCIHTUTHHBI

AyIUTOpHBIE 3aHATUSL 136 36 50 50

Jlexuuu 88 20 34 34

JlaboparopHble 3aHATHS 48 16 16 16




CamocrosiTenbHas  pabora 116 36 22 58
CTYJICHTOB

KonTpons 36 - - 36

4.2. CTpyKTypa AMCHUIIMHBI 110 3204HOH popme 00yueHHs

Buj yyeGHoii padoThl Bcero uacos 1 2 3
ceMecTp ceMecTp ceMecTp

Oomias TPYAOEMKOCTh 288 72 72 144

JIMCUUTUTHHBI

AyIUTOpHBIE 3aHATHUL 26 10 8 8

Jlexunn 14 6 4 4

JlabopaTopHbIC 3aHATHS 12 4 4 4

CamocrosTensHas pabora 253 62 64 127

CTYJICHTOB

KonTpoas 9 - - 9

4.3. Copepixanue TUCHUIIAHBI
Yacrp 1. O6mas xumus

Beenenmne. Ilpenmer u 3agaun xumun. Mecto XuMun B pany GpyHIaMEHTAIbHBIX HayK. ATOMHO-
MoneKynsapHoe ydeHue. AtoM. Monekyna. IIpocteie u croxkHbsle BemecTBa. OTHOCHTENbHAs aTOMHas Macca,
OTHOCHTETbHAs MOJEKyNsipHas Macca. Moiab. MomsgpHas Mmacca. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI.
3aK0H 5KBHBAJIICHTOB. METO/IBI ONIpeeICHNs] SKBUBAJICHTA IIPOCTOTO H CII0KHOTO BEIECTBA.

Crpoenue artoma. Ilepumoguyeckuii 3aKOH W NepHOAMYECKasi CHCTeMa 3JIeMEHTOB
JA.M.Menneneea. CocTaB aTOMOB. JJE€MEHTapHble 4acTULbl. ATOMHOE sApo. KopnyckyisipHO-BOJIHOBOH
nyamu3Mm. YpaBHenue Ilnmanka. I'mmoreza ne bpoins. KBaHTOBo-mexaHW4Yeckas TeOpus CTPOSHHS aroma.
[punuun Heonpenenennoctu. Keanrossie uucna. [Mpunuun [Maynu. IlpaBuno Xyuna. IlpuHnun HanMeHblie
sHepruu. [IpaBuna KieukoBckoro.

Ilepuoanueckuii 3akoH W mepuoanyeckas cuctema odyemeHToB J[.M.MenneneeBa. Ctpykrypa u
(bopma nepruoanUecKoii cucTeMsl. S-, p-, d-, u f-anementsl. [leproanueckue CBONCTBA 3IEMEHTOB.

Xumuyeckas cBf3b. THIBI XuMH4YecKol cBsA3u. KoBaneHTHas (moisipHas u HemosspHasg). Curma- u nu-
cBsa3u. OCHOBHBIE XapaKTEPUCTHKH KOBAJIEHTHOH CBs3U. JnuHa W dHeprus cBsi3u. KpaTHOCTH CBSA3M.
I'mbpunuzanus aTtoMHBIX opOuraneii. [lomsgpusamus cBs3u. JIMIOTBHBIA MOMEHT CBSI3H. XapaKTEPUCTHKH
B3aUMOJICHCTBYIOIIMX AaTOMOB: IMOTEHLIMAI HOHHU3AIMU, CPOACTBO K JJIEKTPOHY, 3NEKTPOOTPHUIIATENEHOCTb.
WonHas CBA3b Kak INpeNeibHBIA Cloydail KOBAaJIEHTHOM MHOJIAPHOM CBS3U. JIOHOpHO-aKLENTOPHBIM MEXaHU3M
0o0pa3oBaHMS KOBAaJCHTHOW CBs3M. BomoponHas cBsi3b. MeXMOJNEKyIsipHas H  BHYTPUMOJIEKYJSpHAs
BOJOPOJHAs CBsI3b. 3HAUEHUE BOJOPOJHBIX CBs3ed. Mertamnmndeckas cBs3b. KOMIIEKCHBIE COEJMHEHUS.
Koopaunanmonnass teopusi. Krmaccudukarnuss ¥ HOMEHKJIATypa KOMIUIEKCHBIX COCOWHEHWH. Jlmccormanmust
KOMIIJIEKCHBIX coeAnHeHuHd. KoHcTaHTa HECTOMKOCTH KOMIJIEKCHOro HoHa. IIpuMeHeHHe KOMIUIEKCHBIX
COEAMHEHHH.

JHepreTHKa W HampaBjeHHe XMMHYECKHX mpoueccoB. Tepmonunamuka. DyHKIUH W TMapaMeTpsl
cocTosiHUS.  BHYTpeHHss dHeprus. [lepBbIii 3aKOH TepMOJWHAMHMKH. OHTAJIBIUS BellecTBa. eIUIOBBIE
3 dexThl XUMUUECKUX peaknui. JK30- U SHJOTEPMHU-UYECKHE peakiuu. TepMOXUMHUYECKHE YpaBHEHHS. 3aKoH
I'ecca. Ilomsatne o6 osHTponuu. Bropoit 3akon TtepmoxmHamuku. [locrymar Ilmanka. Oueprus I'mb6Gca
obpazoBanus BemecTB. CTaHAApTHOE COCTOSHHE BelecTBa. HampaBieHHOCTs XUMHYECKOTO TIpoIiecca.

Xumnveckass knHernka. Karamm3. Xumuueckoe paBHoBe-cme. Kiaccupukauus peakuuii B
XMMUUECKOH KuHeTuke. ['oMo- u rereporeHHsle peaknuu. CkopocTs Xumudeckoil peaxuuu. DakTopsl,
BIMAIOLIME HA CKOPOCTh XMMUYECKON peakuuu. 3akoH AedcTBus Macc. Kunernueckoe ypaBHeHue. [lopsmok u
MOJIEKyJIsIpHOCTh peakunu. IIpaBmio Bant-T'odda. Teopus akTHBHBIX CTOJIKHOBEHMH. DHEprusi aKTHBALUH.
VpaBHeHue Appenuyca.

Karamn3s. ['oMmoreHHbIi U reTeporeHHblit kKatanus. Muruburopsl. Teopun kartanmza. Katanutuueckue sibl.
[IpomoTopsl. M30upaTenbHOCTh KAaTaTN3aTOPOB.




OOparumble M HeoOpaTUMble peakiuu. XHUMHYecKoe paBHOBecue. KOHCTaHTa XMMHMYECKOTO pPaBHOBECHS.
Cumemenne xuMudeckoro pasHoBecus. [Ipuamum Jle [llarense.

PactBopbl. VctunHBIE pacTBOphl. OOmme cBoiicTBa pacTBOpoB. PactBopmMocTh. CrocoObI BBIpaKeHHS
KOHIeHTpanuu pactBopoB.IloHsTHE 00 MOeansHOM pacTBOpe. Pa30aBiIeHHBIE PAacTBOPHI HEAIEKTPOIHUTOB.
3akons! Payns. Kpnockonus u 30ymmockonus. OcMoTideckoe aaBieHne pactsopa. OcMocC B IpHPOE.

PactBopsl 3nekTponutoB. V3oToHM4YecKnil KOIQQUIMEHT. DIEKTPOIUTHYECKAs THCCOLHMANNUS B BOJHBIX
pactBopax. CunbHble M ciabble MeKTpoiauThl. KOHCTaHTa M CTENeHb IMCCOLMAUHU CIadO0ro 3JIEeKTPOJIMTA.
3akoH pasz0OaBnenust OctBanpna. Teopust CHIBHBIX 3JNEKTPOIMTOB. Kaxymascs CTENeHb IUCCOLMAINN
CHJIBHOTO 3JIEKTPONNTA. AKTHBHOCTH M KO3(G¢uuueHT aktuBHOcTH. VoHHas cmia pactBopa. HonHOe
npou3sBesieHue BoJbl. Bomoponusiii mokazatens. Meroast onpenenenus pH. bydepnsie pactBopsl. ['maponuns
coneil. lonHble ypaBHeHUs peakuuu runponusa. Koncranta u crenens ruaponusa. HeoOpaTumslil rugponus.

Hucniepcasie cuctemsl. Knaccudukanmss aucnepcHelx cucteM. CycneH3mu W 3Myibcud. KosmommHsle
pacTBOpBl. YCTOWYMBOCTD KOJUIOMIHBIX pacTBOpoB. CTpoeHHME KOJUIOMZHOW YacTHUIBI W MHIIEIUIBL.
DNEeKTpUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTeM. 3omu u renu. [lemTwsamus, Koaryisiuus, CEIMMEHTALUs
KoJutou10B. PacTBOphl BhICOKOMONIEKYNSApHBIX coeanHenuit (BMC). Meronst cuntesa BMC. ®usnueckue u
XUMHUYECKHE CBOICTBA MOINMEPOB.

OKHCINTEeIBbHO-BOCCTAHOBHTEIbHbIE peaKUUH. JJeKTPOXMMHYecKHe mpouecchbl. OKHUCIUTETHHO-
BOCCTaHOBHTENbHBIE peakuu. CTeneHb OKucieHus. BaxHeimme okucnurenan u BoccranoButenu. Tunsl OBP.
IIpaBuia ypaBHUBaHUS B KHCJIOH, IIETOYHONH M HeifTpanbHOIl cpemax. YpaBHeHue Hepucra. OB motenimain.
Hanpasnenue nporexanus OBP. OB skBuBaneHT. DneKTpoHbIi noTeHnuan. Psaa HanpspkeHuit metanios. I'0.
ONeKTpoABMKYyIIas cuna. JnekTponn3 kak OB mponece. DneKTpoau3 BOJHEIX PACTBOPOB M PACIUIABOB COJICH.
Kopposus metamios. CriocoObl 3alUTH OT KOPPO3UU.

Yacrte 2. AHaIUTHYECKAs] XHUMHS

Beenenne. AnHanmuTHueckas XMMHS M XUMHUeCKHH aHanu3. OCHOBHBIE IOHATHS, METO]| aHAIH3a
BELIECTBA, METOAMKA aHAIN3a, KAYECTBEHHbIM XMMMYECKUM aHalIu3, KOJIMYECTBEHHBIM XUMUYECKHUN aHaIU3.
OCHOBHBIE pa3enbl COBPEMEHHON aHATUTHUUECKON XUMUH.

AHanuTHYecKHe MPU3HAKU BEIIECTB M AHAJUTUYECKHE PEAKLUH; TUIBl aHAIUTHYECKUX PEaKkIuu U
peareHToB. XapaKTEPUCTHKA UyBCTBHUTEIBHOCTH aHANMTHYECKUX peakiuil (mpenenbHOe pasbaBiieHHE,
IpenenbHas KOHIEHTpalus, MUHHMAalIbHBIH 00BEM TPEAENbHO pPa30aBIEHHOTO pacTBOpa, TpEmen
oOHapy KeHUsl, 0OHAPY)KMBAEMBbIH (OTKPhIBAEMBbIH) MUHUMYM, II0Ka3aTelb YyBCTBUTEILHOCTH) .

OO0wmue TeopeTMYecKHe OCHOBbI AHAJIUTHYECKON XMMUM. [IpMMEeHEHHE HEKOTOPBIX MOJOXKEHUN
TEOPHUHU PAaCTBOPOB JIEKTPOIUTOB U 3aKOHA JEHCTBYIOMINX MacC B aHATUTHYECKONH XUMHUH.

CrnocoObl BbIPAXKEHUS! KOHLIEHTPAMU. AKTHBHOCTb 3JIEKTPOJIUTOB, HOHOB; KOI(Q(GUIMEHT akTuBHOCTH. MoHHas
cuia (MOHHAs KperocTh) pacTBOpA; BIMSHHE HOHHOW CHIIBI pacTBOpa Ha KO3()(UIMEHTH aKTUBHOCTH
(VHIMBHYaJbHBIE, CPEIHENOHHBIE) HOHOB. pH BOJHBIX pacTBOPOB 3JIEKTPOJIHUTOB.

[IpumeHeHne 3akoHa IEHCTBYIOIIMX MAacC B aHAIUTH4YEeCKON Xumuu. OCHOBHBIE THIIBI PAaBHOBECHH,
IPUMEHAEMBIX B  aHaIUTHYecKoH  xuMuu. KoHCTaHTa ~ XMMHMYECKOro  paBHOBeCHs  (MCTHHHAS
TepPMOJUHAMHUYECKAs, KOHIIEHTPALMOHHAS) .

I'eTeporeHHble paBHOBECHs B CHUCTEME OCAJOK - HACBIMIEHHBIA pacTBOp MalOpacTBOPHMOIrO
JNIEKTPOJIUTA U UX POJIb B AHATUTUYECKON XUMHU.

CrocoOBl  BBIp@XXEHHUS  PACTBOPHMOCTH  MalOpPacTBOPUMBIX  3MEKTposuToB.  [IpomsBeneHue
pacTBOpUMOCTH (TIpOM3BEAECHHE AaKTHBHOCTH) MalopacTBOPUMOIO JJIEKTPONIUTA. YcioBue 00pa3oBaHUA
OCaJIKOB  MaJOpacTBOPUMBIX JIIEKTPOJIUTOB.  BilMsiHME pa3inuHbIX (HAKTOPOB Ha TIOJNHOTY OCaXKIACHUS
0CaJKOB M MX pacTBopeHue. JlpoGHoe ocaxienue. IlepeBoj ONHHMX MalOpacTBOPHMBIX 3JIEKTPOJIHUTOB B
Jpyrue.

KucnoTHo-0cHOBHBIE PaBHOBECHS U MIX POJIb B AHATUTUIECKON XUMHUH.
OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PABHOBECHUS M UX POJIb B AaHATUTUYECKOH XUMUU

OKUCIUTENbHO-BOCCTAHOBUTEIbHEIE CHCTEMBI. I'nyOuna MIPOTEKAHUs OKHCIHUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUH.

Vcronp30BaHNE  OKHCIMTENBHO-BOCCTAHOBUTENBHBIX ~ pPEaKIMH B  aHANUTHYECKOH XHMHUH, B
(hapMareBTHIECKOM aHaIu3e.

PaBHOBeCHS KOMITJIEKCOOOPA30BAHUS M UX POJIb B AHATUTHYECKOH XUMHN
Memoowt pazdenenus u KOHUEHMPUPOBAHUA BEULECHE 6 AHATUMULECKON XUMUU

Hekotopsie OCHOBHBIE TOHATHS (pa3jeleHHe, KOHICHTPUPOBaHHO. Kod(¢uiment (haxrop)
KOHIIEHTPUPOBaHus). Kiaccuukamus METONOB pasieleHUs W KOHIEHTPUPOBAHHUS (METOABI HCIApEHHUS,
030JIEHHE, OCAXKICHUE, COOCAXICHHWE, KPUCTAINIM3alns, SKCTPAKIIH, u3buparenpHas azcopOus,
ANEKTPOXUMUYECKHE B XPOMATOTpahUIeCKue METOIBI).

Xpomamozpaguueckue memoost ananusa.

Xpomarorpadus, cymHocTs Merona. Kimaccudukanus xpomarorpaduuecKinx METOA0B aHAIU3a: Mo
MEXaHU3MY pa3ZielleHHs BELIECTB, 110 arperaTHOMY COCTOSHMIO (a3, 1o TeXHHKE 3KCHEPHMEHTa, 110 CIocoly
OTHOCUTEIBHOTO nepeMeLeHus ¢a3.




KavecTBeHHbIIT XUMI4ecknii ananu3. Kinaccudukanus MeTo10B Ka4eCTBEHHOTO aHANN3a (pOOHBII
U CHCTEMaTHIECKH; MaKpO-, TIOJ[yMHKPO-, MHKPO-, YIbTPOMHUKPOAHAIN3).

AHanuTHYeCKHE PeakIuy W PEarcHTHI, UCIOIb3yeMble B KaueCTBEHHOM aHalM3e (CHenu(HUIECcKHe,
CEJICKTHBHBIE, IPYIITIOBBIC).

Kauecmeenuuiit ananus kKamuonog u aHUOHO8

AHanuTHdecKas KiracCH(DUKAIMs KaTHOHOB MO TpynmaM (CymbQHIHAS WIA CEPOBOIOPOIHAS,
aMMHa4yHO-(ocdaTHas, KHUCIOTHO-OCHOBHas). OTpaHMYEHHOCTS JI0OOH KiIacCU(PUKAIIMN KaTHOHOB.

KucnorHo-ocHoBHas kinaccuuKanus KaTHOHOB 10 TpymHraM. AHaJMTHYECKHE PEaKIUH KAaTHOHOB
Pa3IMYHBIX AaHATUTHIECKUX TPYIIIL.

AHanuTHYecKas KiIacCH(PUKANUs aHUOHOB (IO CIOCOOHOCTH K OOpa3oBaHUIO MAaJOPACTBOPUMBIX
COCIMHEHHUH II0 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIM CBOMCTBaM). OTpaHMYEHHOCTH JIFO00H KiIaccHpUKanu
AQHMOHOB. AHAJIMTHUYECKHE PEaKIMM aHUOHOB PA3JIMYHBIX AHANIUTHUYECKHX Ipyni. MeTonsl aHamu3a cMmecei
AQHMOHOB Pa3JIMYHbIX TPYIHII.

Ananu3 cMecell KaTHOHOB U AaHHOHOB.

KoaunvecrBennbiii ananu3. Kiaccuduxanuss METOZOB KONMYECTBEHHOTO aHaiM3a (XHMHYECKHE,
(u3UKO-XUMHIYECKHE, ONOIOTHUECKHE).

TpeboBanus, MpeabIBISIEMBIC K PEAKIUAM B KOIHIECTBEHHOM aHANN3E.

I'paBuMeTpHYecKHii aHAIN3

OCHOBHbIE MOHATHA TIpaBUMeTpudeckoro aHamu3a. OCHOBHBIE 3Tambl T'PaBUMETPUUYECKOTO
ompenenenus. Ocaxaaemas U rpaBUMeTpuiecKas GOpMBI.

[TpuMeps! rpaBUMETPUYCCKHUX ONPEACICHUH.

XuMuYecKHe THTPUMeTPUYeCKHe MeTOIbl AHAJIH3A.
OKHCINTEeIbHO-BOCCTAHOBUTEIbHOE TATPOBAHHE

CymHocth Meroza. Kiaccudukauus penokc-MeTofoB. YCJIOBHS NPOBEAEHHS OKHCIUTEIBHO-
BOCCTaHOBUTEJIEHOTO TUTPOBAHHUS. TpeboBanus, npenbsBiIsIeMble K PeakUusM. BUIbl OKHCIUTENBHO-
BOCCTAHOBHUTEIBHOT'O THTPOBAHHMS (IpsIMOE, 00paTHOE, 3aMECTUTENBHOE) U PACUEThl Pe3yIbTaTOB TUTPOBAHHS.

IlepmaHranatomerpuueckoe TUTpoBaHue. CyImIHOCTh MeToJa. YCIOBHA  INPOBEACHUS
TUTpOBaHHUA. THUTpPaHT, €ro NPHUTOTOBJICHHE, CTAHAAPTH3ALUs. YCTAHOBICHHE KOHEYHOW TOYKHM THTPOBAHMA.
[TpumeHeHNe nepMaHraHATOMETPHH.

HMonomMeTpuyeckoe THTPOBaHME UTA ONpENeTeHHs BOCCTAHOBHTENEH NPAMBIM THTPOBAHHEM.
CymHocts Merofa. TuTpaHT (cTaHIApTHBI pacTBOp MHoja), €ro NPUIOTOBIEHHE, CTAaHJApTH3alMsA, €ro
NPUTOTOBJICHUE, CTAaHAAPTU3aIMsl, XpaHEHHE. YCIOBHS IPOBEACHHUS TUTPOBAHMA, OIpeeNieHHe KOHEUHOU
TOYKM TUTpOoBaHus. [IpumMeHenue meroxa.

HMoaomeTpuaeckoe THTPOBAHME JUTS ONpE/IEEHNS OKHCIUTENEH 3aMeCTHTENBHBIM THTPOBAHHEM.
CymnocTs Metona. Tutpant (cTaHaapTHbIH
pacTBOp THOCYNb(aTa HATPHSA), €ro NPUTOTOBICHNE, CTaHAApTH3aLus. [I[puMeHeHne MeToa.

XJopiionomerpuueckoe TuTpoBaHue. CyImHOCT, MeToAa. THUTpaHT, €ro MNPHUTOTOBJICHUE,
CTaHJapTU3auus. Y CI0BUs IPOBEACHUS TUTpOBaHus. [IpuMeHeHne XI0piioaoMeTpHUN.

HMonaTomerpuueckoe THTpoBanme. CYmHOCTh MeTojAa. THTPAaHT METO/A, €r0 TPHIOTOBJIECHHE,
crannaptuzanus. OnpeneneHne KOHEYHON TOYKH THTPOBaHuMs. [IpuMeHeHne nogaToMeTpuH.

Bpomaromerpnyeckoe TturpoBanme. CymHoCTh MeTona. THTpaHT MeToNa, €ro HPUTOTOBJICHHE,
CTaHAAPTH3AIUSA. YCIOBHS NPOBEICHUS THUTPOBAHUSA, OIpEAEIeHHEe KOHEYHOW TOYKH THTPOBAHHMS.
[TpumMeneHne 6poMaTOMETPHUH.

BpomoMerpunueckoe TuTpoBaHue. CymHOCTh MeToAa. THUTpaHT MeETOJa, €ro NPHUTOTOBJICHHE.
[Tpumenenue 6pomomeTpun. bpomuna-6pomaromerpusi.

KomniexcoHomeTpuueckoe TUTpoBaHMe. [IoHATHE O KOMIUIEKCOHATaX MeTaioB. PaBHOBecus B
BoaHbix pactBopax OJTA. CocraB W yCTOMYMBOCTh KOMIUIEKCOHATOB MeTauioB. CyHIHOCTb MeEToda
KOMITJIEKCOHOMETPHYIECKOTO TUTPOBaHUs. KpHBbIe THTPOBAHUSA, HX pacyeT, HOCTPOCHHE, aHANIN3.

Yacrtp 3. Oprannveckass XuMust

Teopernyeckne ocHOBBI opranmyeckoii xumuu. IIpenmer opranmdeckoi xumuu. CBSA3b OpPraHUYECKON
XUMHH C OHOJIOTHEH, MEJUIMHOH M CelNbCKUM XO03siicTBOM. OCHOBHBIE TIOJIOKEHHS TEOPHH XHMHYECKOTO
CTPOCHUSI OpraHmyeckux coenuHeHnii A.M.BytnepoBa. 3Hauenue teopuu. Kiaccudukamms opraHMm4ecKux
COeAMHEHUH M opraHmdeckux peakuuil. WHAyKTHBHBIN 3ddekt n 3ddext conpsoxenus. ['omonutnueckuin u
TeTEePOTUTUIECKUI pa3phIBBI CBS3H.

Ilpenensnnie  yriaesogopoasl (ankamsl). [omosormdeckuid psg u ero  obmas  ¢opmyna.
I'omonoruueckass pasHocTs. M3omepus. HomeHknarypa TpuBHanbHas, pallMOHANbHAs U CHCTeMaTH4yecKas
NIOITAK. Pamukanbl (ankuiibl). OmpeieieHne W Ha3BaHus. Haxoxmenne ankaHoB B mpupojae. Pusndeckne u
XUMMUYECKUE CBOMCTBA.

AJIKeHbl. BTOpOe BaleHTHOE COCTOSHHE aTOMa YIIepoja: SP>-THOpHIM3aIMs. DNEKTPOHHAS IPUPOJIA,
TEOMETPHS M CBOWCTBA JIBOMHOW cBA3M. Pasnmume o- m m-cBsaseil. 'omonoruueckuii psan, odmas dopmyia,




HOMEHKJIaTypa ¥ W30MEpHs LENH, MOJOXKCHUS ABOWHOM cBs3u. CrnocoObl momyuyeHus. Pusmdeckue u
XuMu4eckue cBoiictBa. IlpaBmiio MapkoBHHKOBa. Peakuuu npucOeNMHEHUS, OKHUCIEHUS, MOJIUMEPHU3aLNU.
Mertonbl uneHTHUKAINY.

ANKHHBI. AleTulIeH, NONy4YeHHe M TeXHHuYeckoe NpuMeHeHHe. dusnuyeckue CBONUCTBA. XUMHUYECKHE
cBoiicTBa. [IpuMeHeHHe aleTuIeHa U ero roMojoroB. MeTosbl ueHTHGUKAINY.

Anxaanenbl. Knaccudukauus. Byraauen (IMBHHIT), H30MPEH, XJIOPOIPEH; UX MPOMBIIUICHHbBINH CHHTE3
U TIpUMEHEHHE. METoIbl CHHTE3a JHEHOB C CONPSDKCHHBIMH CBS3SIMH. XUMHYECKHE CBOHCTBA JHEHOB C
COIPSYKEHHBIMU CBA3SIMU.

Apennl. HoMeHk1aTypa 1 n3omepus yriieBoAOpoAoB psja 6enszona. Meroas! nomyuenus. Ousnueckue u
XMMUYECKHE CBOWCTBA.

Huknoankanbl. [luxioromonorudeckue psasl: n3omepus. CrocoObl MONYHIEHHS W3 apOMATHUECKUX
YTJIEBOJIOPOIOB, TUTaIOr €HIIPOU3BOAHBIX M TUKAPOOHOBBIX KUCIOT. XUMHYECKHE CBOMCTBA MaNbIX U OOJIBIINX
LIMKJIOB.

Tepnenbl u crepouasl. IIpuponHpie HCTOUYHUKH M30npeHONAOB. JKuBuma u ee mepepadortka. Kaandoms.
Cxummnap. Ux HaxoxzaeHme B mpupope. IloHstne o TepneHax W >QupHBIX Macnax. CHocoOBI BBIIEIEHIUS.
Knaccnduxamus. AnudaTndeckue TEpIeHb! M TEPICHOWABI: MHPIEH, T€PaHHON, JHHAIOON, LUTPAb.
MOHOIMKINYECKUE TEPIEHBl: JTUMOHEH, MEHTOJ, KapBOH. bUIMKINUecKHe TepleHsl: O-THHEH, ero mepexos B
nuHad. Kamdopa, 6opaeosn. KapoTuHOUABL: JUKONUH, KapOTHHBI, BUTAaMUH A. CTEpOUIBI: CTEPUHBI, KEITYHbIC
KHCJIOTHI, CTEPOHIHBIC TOPMOHBI (3CTPOH, TECTOCTEPOH, KOPTUKOCTEPOH, TPEAHU30I0H).

l'anorennpousBoanbie yriaeBoaopoaoB. Kiaccudukamus, uzoMepus W HOMeHKiIarypa. OOmme
CIOCOOBI TOTYYEHUS. XUMHYEeCKHe CBOICTBAa TIaJOT€HIPOU3BOAHBIX apOMAaTHUYECKUX
yTJIEBOJOPOOB. 3aBUCUMOCTh aKTHUBHOCTH TajJloreHa OT €ro mojoxeHus. [[puMeHeHne raJoreHnponu3BoHBIX B
CEITBCKOM XO3SIHCTBE.

Couptbl, (peHoJIbI, MepKANTAHBI, NPOCcTbie 3QUPHI U 3(PUPHI HEOPraHW4YecKHX KHCJIOT. CHUPTHL
Ompenenenre W kinaccupukanus. IlpenenbHble OXHOATOMHBIC CIUPTHI (anKoroim). ['oMomormyeckuit psm,
n3oMEprud MW HOMCHKJIATYypa. CnocoObl MOoJy4Y€HusA W3 MNOPEACIbHbBIX HW OTHUJICHOBBLIX YIJICBOAOPOIOB,
TaJOTCHIPON3BOJHBIX, CIOKHBIX 3(HpOB, KapOOHWIBHBIX coeanHeHUH. Pusnueckne cBOWCTBAa. XUMUYECKHE

peaknuu (GYHKIMOHANbHOM rpynmnbl. OKHCICHHE IEPBUYHBIX, BTOPHYHBIX U TPETHYHBIX CIIUPTOB.
Jerunparanus u AeruipupoBaHue. JByxaToMHBIe CUpPTHI (TIHKONH). TpexaroMHble cnupThl. M3oMepus u
HOMeHKiIaTypa. dusnyeckue cBoiicTBa. XMMHUYECKHEe CBOiicTBa. B3aumMHOe BiusHHE NBYX ()YyHKIIMOHAJIBHBIX
Tpym.

®enonsl. CTpoeHnE, HOMEHKIATYpa, n3oMepHs. [IpupoaHbIe HCTOYHUKY M CIIOCOOBI TTOMy4eHHs (PEHOIOB
13 aMHUHOB, TAJIOTCHIIPOU3BOJAHLIX U YIJIEBOJAOPOIOB. Ddu3ndyeckue ¥ XUMHYCCKHUE CBOMCTBA. ﬂByX&TOMHLIC nu
TPEXaTOMHBIC q)eHOJ'H)II MAPOKATEXWH, PE3OpLHUH, TUAPOXWUHOH; HX CTPOCHUC, CBOﬁCTBa, 3HAUCHHUC.
Xunrugpos. Iuporamnon.

AMHHBI W aMUHOCHHPTBL. AMHHBI Kak Ipou3BOJHble ammuaka. Homenknarypa. Koudopmarus
NIPOM3BOJHBIX aMMHaKa, OCOOECHHOCTH WX HW30MEpPHH. AMMHBI apoMaTH4YecKkoro psama. Mzomepus u
HOMEHKJIaTypa. Mertoasl mnonyueHusa. XHMHUYECKHE CBoiicTBa. B3ammHoe BimsHHME pagukana o
(bYHKIIMOHATBHOM TPYIIIBL.

Oxcocoenqunennsi. Onpenenenue. Homenknatypa. KapOonmnpHas rpymnma, ee crpoenue. [lomydenue
KapOOHMIIBHBIX coequHeHHH. OKHCIeHHE albAernioB M KeToHOB. CXOACTBO M pasiMyMe albJeTHI0B H
KETOHOB. MypaBbHHBINH anbjaernja ((hopMaiblIerun); MoJydeHHe M CBOWCTBA. YKCYCHBIH ajbierui. ALETOH.
Here)IeJ'II)HI)IC AJIbJACTUBI.

benzanpaernn. Paznmmune u cXOICTBO apoMaTHYeCKHX M alM(aTHUECKHX albJeTH0B. ALETO()EHOH H
OeH30()eHOH KaK MpUMep KETOHOB apoMaTH4ecKkoro psja. Buramunst rpynmst K. ITorsTre 0 XMHOHAX.

KapOonoBbie kuciaorel. OmpeneneHue, HOMEHKIATypa, H30MepHs, OJIEKTPOHHOE  CTPOCHUE
KapOOKCHIIBHOH I'PYIIIIBI.

MypaBbunas kucinora. Haxoxnenme B mpupoxe. CBoiicTBa: OKHCICHHE, AETHApaTanus. YKCyCHas
kuciota. [lonydenue u3 npeecunbl, cnupra. CBoWcTBa M peakuu. [TaJbMUTHHOBAS U CT€APUHOBAS KHCIOTHI.
beH3oiiHas kucnora.

DyHKIHOHAJIbHbIE MPOM3BOAHbIe KapOOHOBBLIX KucA0T. Coin, TaJOreHaHTHAPHUIB, AHTUAPHIEI,
aMH/bl, HUTPWIBI, CIOXHBIE 3¢Qupsl. XnopupoBanue KuciaoT. Cioxuble >pupbl. [lodyueHune u3 KuCIOT
(3TepuduKalys), aHrUIPUIOB U XJIOpaHrHapuI0B. PU3nyeckne 1 XMMHUYECKHE CBOHCTBA.

AMI/IJII)I KHCIIOT. ['oMosiornueckuit pAd, HOMCHKJATypa W IOJYYCHHUE U3 KHUCIIOT, TaJIOTCHAHTUJIAPUIOB,
CIIOXHBIX 3()UPOB M HUTPHUIOB. XUMHUYECKHE CBOWCTBA. Ameramua. [lommakpuiaMui, MoJydeHUe, CBOWCTBA U
IIPUMEHEHHE B CEITLCKOM XO3sIICTBE.

JukapoonoBsbie kucaoTsl. O0mye Metopl cuurtesa. lllaBenesast, ManoHoBasi, SHTapHast, TIIyTapoBas
U amunuHoBas KHUCIOTB. (OcoOble CBOMCTBA METHIICHOBOM TIpyNIbl MallOHOBOTO 3(upa. AHTHAPHIBI
nuKapOOHOBBIX KHCIOT. PTanesas kucinoTa u3 HapTanmHa. TepedraneBas KUCIOTa U CHHTETUYICCKHAE BOJIOKHA!
KaIlpOH, HaWJIOH.

HenpenenbHble KHCIOTBI. AKpHIOBas KHCIOTa, €€ O3(QUpBl, HUTPWI. MeTakpuioBas KHCIIOTA.
IMnactmaccet Ha wux 0Oaze (oprcrekno). @ymapoBas M MaleMHOBas KHCJIOTHL. Pasnuuue cBoOWCTB
reOMETPUYECKUX U30MEPOB. Onennosas, JHHOJIEBAs u JHHOJIEHOBAs KHCIIOTBI.




Jlunuawl. Knaccnpukanus. Xupsl. Pacripoctpanenue B mpupoje, cocTaB M cTpoeHne. Kitaccubukarus
&upoB. OTIMYME JKUIKUX XXHPOB OT TBEPIABbIX. XHMMHUYECKHE CBOICTBA: OMBUICHHE W THAPOTCHH3AINSA.
[Iporopkanue >XupoB, MoiMMepu3anus Maceld. [IpeBpalieHne KUAKHX JKHUPOB B TBepable. TexHHUeckKas
nepepaboTKa U MCIOIh30BaHNe. 3HAUCHHE KUPOB H JIHUITHIOB.

Mba u aereprentsl. PU3MKO-XMMHYECKOE OOBSICHEHHWE MOIOIIEro AeicTBUS Mbula. MckyccTBEHHbIE
MOIOIIHE CPENCTBA, MpobiieMa YHHUTOKEHHS UX 0TX010B. Bocku. Onnga, CHKKaTHBEIL.

Cnoxuble nunuapl. Pocdaruapl, nenutvHbl, KedanuHbl. Pacmpoctpanenue. CocTaB W CTpOEHHE.
Bbuonornyeckoe 3HaYEHUE: POIIb CIOKHBIX JTUIHIOB B (POPMUPOBAHUU KJICTOUHBIX MEMOpaH.

AMUHOKHCJIOTHI M Oeaxku. Ompenenenne U Kilaccupukanus. M3omepus, HOMEHKIATypa.
PactipocTpanenue B mpupome. Metonsl BeienIeHNsS W aHanu3a. [lomumenTtunasl u Oenku. PacmpoctpaneHue B
npupone. MHoroobOpasme OelKOoB M HX ponb B mpupoxe. Pm3mueckne W XUMHUYECKHE CBOMCTBA OEIKOB.
OcaxaeHne, N303IEKTPUIECcKas TOUKa.

HyxJennoBble KucaoTsl. Hykmeonporenasl, HykieHHOBBIE KucHOTH. OOmas kimaccudpukanus (JHK,
PHK).

Buosornyeckn aKTHBHBIC OPraHHYecKHe COCAMHEHHUS B CeIbCKOM Xo3siicTBe. buonormdeckoe
paBHOBECHE M JICSATENILHOCTD YelloBeKa. [1ecTHIU/bI; X KiIacCU(UKAIHS.

WHcekTnumapl; MX KiaccuuKanus MO TUIy AedcTBUs. PesucreHTHOCTh. MHCEKTHUIMIHBIE TOPMOHBI.
Oyurunuapl. [epOUIMIBI CIUIOIIHOTO M HM30UpaTeIbHOrO JeicTBusi. [pymma TpuasuHa. IIpou3BojHbIC
MOYEBHHBI — TepOUIMABI HOBOTO TNOKOJECHHUsS. PerymsaTopbl pocTa pacTeHHMiH: HWHIONMIKApPOOHOBBIE KHCIOTEI,
KUHWMHBI, THOOEpeIMHBI, STHJIEH, aOCHU30Bas KHUCIOTA. VIHCEKTOPENEINICHTHI, HCEKTOATTPAKTAHTHI,
xemoctepunu3zaTopsl. [IpocraraanauHsL.

5. | O6pa3zoBaTe/bHBIE TEXHOJIOTHH

[Tpy MOATOTOBKE CHEUUATUCTOB-arPOHOMOB HCIOJIB3YIOTCS CIEAYIOIINE OCHOBHBIE (DOPMBI IPOBEICHUS
y4EeOHBIX 3aHSTHIL:

- IHTEPAKTUBHBIC JEKINH;

- JICKIUH TIpecc-KOH(PEePeHIINH;

- TPEHHHT'H ¥ CEMHUHAPBI PO Pa3BUTHIO NPO(ECCHOAHITBHBIX HABBIKOB;

- TpYIIIOBEIE, HAyYHbIC AUCKYCCHH, AeOaThI

6. | Ucmoab3yemble pecypchl HH(POPMAIIMOHHO-TEJIeKOMMYHUKANMOHHOI ceTH «Internet; magopmannonnbie
TeXHOJIOTHH, IPOrPaMMHBbIE CPEeACTBAa U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMbI

HNudopmannonHoe obecneyeHne
0a3bl JAHHBbIX, nﬂ(l)opMameHo-cr[paBquue U INIOUCKOBbLIC CUCTEMbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PT'b)
http://elibrary.rsl.ru Hayunas snextponHas 6ubnnorexa
http://elibrary.ru/default.asp Poccuiickas HannonansHas 6ubaroTeka
http://primo.nlr.ru http://nbmgu.rudnexTpornas 6ubmHOoTeKa PocCHiiCKOi TOCY1apCTBEHHOM
O6ubInoTeKH

7. | ®OpMBI TEKYIIEro KOHTPOJIS

CobecenoBaHme, TECTOBBI KOHTPOIIb, KOHTPOJIBHBIE PA0OTHI, KOIJIOKBUYMBI

8. | ®opmMa npoMeKyTOYHOT0 KOHTPOJISt

3ayeT, SK3aMeH

Pa3paGoTunku: K.X.H, 1oueHThl Kadeapsl xumuu Bokxosa JI.M., Kutuena JL.U.
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