AHHOTAUMA
padoueii mporpaMMbl JUCUMIIIMHBI « XUMHUS»

OcHoBHOI1 npogeccHoHATIBLHON 00pa30BaTeJbLHOH IPOrPaMMBbI
Hanpagienue noaroroBku: 35.03.04 Arponomusi, npoduis: IliogooBo1eBocTBO

Hean
H3y4YeHust
AMCUUNJINHBI

HensiMmu ocBOeHUs1 AUCHUILVINHBI «XUMHS» SBJISIIOTCH:
o0y4eHHEe CTYAEHTOB HEXMMHMUYECKHX CIEIHaTbHOCTeH By3a oOcC-
HOBaM OOIEeH, aHAJIUTHYECKOH M OpraHMYecKOM XHMHUHU, a TaKKe
CHeMATbHBIM pa3fiesiaM Kypca, 3HaHHUsI KOTOPBIX MOTYT OBITh
MCIIOJIb30BaHbl B JajbHEHIIeNH TpodecCHOHaIbHOM NesTeIbHOCTH
- (hopMUpPOBaHHE Yy CTYACHTOB CHEIHMAIBHOIO THIIA XMMUYECKOTO
MBIILICHNUS;

- OCO3HAHUE POJU XMMMU B IIPOLIECCE OXPaHbl OKpYXKarollen
cpenpl.

MecTo JMCIUILINHEBI B
crpykrype OIIOII
O0akajiaBpuara

JucnuruimHa «XUMHS» OTHOCUTCS K 00s13aTeIbHOM YaCTH JUCIUTUINH
b1.0.11 pasbuta Ha 3 paznmena: B 1 cemecTpe u3ydaercs oormas
XUMHS, BO 2 CEMECTPE — aHAIMTUYECKAasi XMMUS U B 3 cemecTpe —
oprannyeckas xumus. [IpeqaraeMsiii Kypc HOMOKET CTyIEHTaM
nproOpecTH 3HAHMS [0 OCHOBHBIM XUMHUYECKUM TTOHSATHSIM, TIOHSTh
CYITHOCTBH NPOTCKAHWA XUMHNYCCKUX IMPOLICCCOB.

Koxa 1 HauMeHOBaHUe
KOMIIeTeHIHN i

HNuaukaropsl Jdeckpunropsl

OIIK-1. Cnocoben
pemaTh TUNOBbIE
3aJauu
npo¢eccCHOHAIbHOM
AesITeJIbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKHUX,
eCTeCTBEHHOHAYYHBIX U
odmenpodgeccuoHAILHBI
X AMCHHMILJIMH €
NpPUMEHEeHUeM
HHG(POPMALMOHHO-
KOMMYHHUKAINOHHBIX
TeXHOJIOTH i

3HaTh:

- OCHOBHBIC ITOHATHUA U METOABI
(dyHIaMEHTaNIbHBIX pa3eioB
MaTeMaTHKH, HEOOXOIUMBIE B
po¢ecCUOHANBHON AEATENBHOCTH;

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUILINH I pEeIICHUS CTaHJApPTHBIX
3a/a4 B 06macTu mpohecCHOHATBHOMN
JeSITeITbHOCTH;

- IPUHOUIIBI, METOJbI U CPEACTBA PCUICHUA
CTaHIAPTHBIX 3a/1a4 podecCHOHATBHON
JEesITEIbHOCTH Ha OCHOBE
UHQOPMAITMOHHOHN 1 ONOIMOTrpadrUecKon

OIIK-1.1 /lemoHCTpHpYET
3HaHNE OCHOBHBIX 3aKOHOB
MaAaTEMaTHYCCKHUX, €CCTCCTBCHHO
-HAYYHBIX U
obmienpodeccnoHaTbHBIX
JUCITUIIIINH, HCO6XOI[I/IMBIX JJIsA
pelICHUA TUIIOBBIX 3a1a4 B
o0JacT arpOHOMUH

OIIK-1.2 Vcnonp3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK JUIs
peICHUA CTaHAAPTHLIX 3a/la4 B

arpoHOMHHU KyJbTYpBI C IPUMEHEHUEM
OIIK-1.3 IIpumensier “H(OPMAITMOHHO- KOMMYHHUKAIIMOHHBIX
WHPOPMAIIOHHO- TEXHOJIOTHH ¥ C Y4ETOM OCHOBHBIX
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH| TpeOoBaHHH NMHQOPMAIIMOHHON
B paboTe Oe3ormacHOCTH

Ymern:

- HCTIOJTb30BAaTh MATEMATHUYECKUE METO/IbI
JUTSL pEIIeHUs] IPUKIIAIHBIX 3a/1a4;

- YATATh HAYYHYIO JINTEPATYPY MO CBOCH
CIIEIHATbHOCTH, UCTIOJIB3YIOIIYIO
MaTeMAaTHUECKHI armapar;

- IPUMEHSITh OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX AUCHUILINH I
peleHus CTaHAaPTHBIX 3a/1a4 B 00JIaCTH
MpoheCCHOHANTBHOM ACSITELHOCTH.

- p€ilaTh CTAHAAPTHBIC 3a1a4n
poheCCUOHATIBHOM IEATENbHOCTH Ha
OCHOBE MH(POPMAITUOHHOHN U




OoubnmorpaduuecKon KyJabTypHl C
MpUMEHEHUEM HH(POPMAITUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA U C
YUETOM OCHOBHBIX TPeOOBaHMIA
nH(POPMAITMOHHONW OE30ITaCHOCTH
Baagers:

- MaTeMaTHUKOCTaTUCTHYECKUMHU METOJaMU
00pabOTKH 3KCIIEPUMEHTAIBHBIX JaHHBIX;
- HaBBIKAMH KCIIOJIb30BAHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX AUCIHUILIINH
JUISL pELICHUs] CTaHJAPTHBIX 33/1a4 B
obmacty podeccHOHATBHON
JeSITeIIbHOCTH;

- HaBBIKAMH ITOATOTOBKH 0030pOB,
aHHOTAIWH, cocTaBleHus pedepaTos,
HAYYHBIX JIOKJIAJ0B, MyOIuKauii, u
oubnuorpaduu Mo Hay4IHO-
HCCIIeI0BATENbCKOM paboTe ¢ yueTom
TpeOoBaHMi HH(HOPMAITHOHHON
0e3omacHOCTH

OIIK-4. Cnocoden
peanu3oBbIBATH
COBpeMeHHbIe
TEXHOJIOTUH U
000CHOBBIBATHh X
NpuMeHeHUEe B

OIIK-4.1 Ucnonp3yer
MaTepHalbl IOYBEHHBIX U
arpoXMMHYECKUX
HCCIIEAOBAHUM, TPOTHO3BI
pa3BUTHA BpeOUTENEH U
Oone3Hel, cripaBOYHbIC

3HaTh:

- COBPEMEHHBIEC TEXHOJIOTUN
npoeccnoHaIbHON AEeATENBHOCTH;
YMeTh:

- pean30BBIBATH COBPEMEHHBIE
TEXHOJIOTUHU U O6OCHOBLIB21TI) nux

npogdeccuoHaIbLHOM MaTepuabl s pa3padoTKU MpUMEHEHUE B MpodecCuoHaIbHON
AeATeJILHOCTH 3JIEMEHTOB CUCTEMBI JIeITEIbHOCTH;
3eMJIeJICNTNS ¥ TEXHOJIOTHI Baagern:
BO3/ICIIBIBAaHHS - HaBBIKaMU OOOCHOBAHHMS U peaji3alliu
CEIIbCKOXO03sMCTBEHHBIX COBPEMEHHBIX TEXHOJIOTHI B
KYJBTYp rpoeccnoHaIbHON AEeITETHHOCTH
OIIK-4.2 O60cHOBBIBacT
3JIECMCHTBI CUCTEMBI
3EeMJICICITHUS U TEXHOJIOTUH
BO31CJIBIBAHU S
CEbCKOXO03IMCTBEHHBIX
KYJBTYp IPUMEHUTEIBHO K
ITOYBECHHO- KIMMATUYECCKWUM
Conepxanue Yactp 1. O01as xummus
JUCIHUILIHHBI BBenenue. Ilpenver u 3agaun xumuu. MecTto XUMUU B psAny

(GyHAaMEHTaNbHBIX HayK. ATOMHO-MOJIEKYISIPHOE Yy4YeHHE. ATOM.
Monexkyna. IIpocteie u cnoxkHble BeriecTBa. OTHOCUTENbHA aTOM-
Hasg Macca, OTHOCHUTENIbHAas MOJIEKyJsipHas Macca. Monb. Moisip-
Has Macca. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI. 3aKOH JKBUBA-
JeHTOB. MeTollbl ONpenenaeHus] YKBUBAJIEHTA MPOCTOrO M CII0KHOTO

BE€IICCTBA.

Ctpoenue aroma. [lepuoguyecknii 3aK0H U NMEePUOINYECKAS

cucrema 3jiemeHToB J[.M.MenaeneeBa.CocTtaB aTOMOB.

OneMeHTapHble 4YacTUIbl. ATOMHoe s1apo. KopmyckymnspHo-
BOJIHOBOW Ayanu3M. YpaBHenue I[lmanka. ['mmorteza ne bpoiins.
KBaHTOBO-MEXaHn4ecKasi Teopusi CTpoeHus aroMa. [IpuHiun He-
onpeneneHHoctd. KBanTtosblie uncna. Ilpunuun Ilaymu. IlpaBuio
Xynpa. [Ippanun Haumenpsen saepruu. [IpaBnna Kneukosckoro.




[lepuoauueckuii 3aKOH W TEPUOIUYECKAsT CHCTEMA JIIEMEHTOB
H.N.MenneneeBa. Ctpykrypa u ¢opmMa MNEPHOAUYECKONW CHCTEMBI.
S-, p-, d-, u f-anementsr. [lepuoanveckre CBOWCTBA JIEMEHTOB.

XuMHn4yeckasi cBsi3b. TUIBI XUMHYECKOU CBs3U. KoBasieHT-
Has (nossipHas u HenossipHasi). Curma- u nu-cesisu. OCHOBHBIE Xa-
PaKTEPUCTUKN KOBAJIEHTHOM CBs3U. [lnmHa u 3Heprus cBsa3u. Kpat-
HOCTh cBsA3M. ['mOpuamzanust aroMHbIXx opoOurtanei. Ilomspuzauns
CBA3U. JIUIIOJIBHBI MOMEHT CBSI3M. XapaKTEPUCTUKHU B3aUMOJEH-
CTBYIOIIUX aTOMOB: IOTEHLIMAJI MOHU3ALUHU, CPOACTBO K DJIEKTPO-
HY, JJEKTPOOTPULATEIbHOCTb. VOHHAs CBA3b Kak IpeesbHBINA
clydaid KOBAJEHTHOW TMOJSPHOM CBsi3U. J[OHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa30BaHUsl KOBAIEHTHOM CBs3U. BomoponmHast CBS3b.
MexMoneKkyasapHass U BHYTPUMOJIEKYJSIpPHAas BOJOPOJHAs CBA3b.
3HaueHue BOJOPOJHBIX CBs3el. Meramumueckas cBsa3b. KoMmiuiekc-
Hble coequHeHus. KoopaunanuonHnas teopus. Knaccupukanus n
HOMEHKJIaTypa KOMIUIEKCHBIX CO€IMHEHUU. [luccoumanus KoM-
IUIEKCHBIX coelMHeHuM. KoHCTaHTa HECTOMKOCTH KOMIIJIEKCHOTO
noHa. [ IpuMeHeHne KOMIIJIEKCHBIX COCIMHEHUH.

JHepreTMKa ¥ HalpaBJeHHe XHMMHYECKHX IIPOLECCOB.
Tepmonnnamuka. yHKIMKM U IapaMeTpbl COCTOSHUA. BHYTpeHHsA
sHeprus. [lepBbli 3aKOH TEPMOAMHAMUKH. OHTAJbIMUS BEILECTBA.
TennoBble 3¢ (exTl XUMMUYECKUX peakuuid. DK30- U 3HIOTEPMU-
YeCKUE peakuuu. TepMoXxuMmMHYecKue ypaBHEHHs. 3akoH  ['ecca.
Ilonatue 06 sHTponuu. Bropoit 3akoH TepmoauHamuku. [loctynat
[Inanka. Oneprus I'mb0ca oOpasoBanus BemecTB. CraHAapTHOE
COCTOsIHUE BelllecTBa. HanpaBieHHOCTh XMMHYECKOTO IPOLECCA.

Xumnuyeckas kuHeruka. Karanus. Xummnuyeckoe paBHOBe-
cue. Knaccugukanusa peakuuil B XUMHUYECKOM KuHeTuke. ['omo- u
rereporeHssle peakuuu. CKOpoCTh XUMUYECKON peakunu. dakro-
PBI, BIMSIOIIME HA CKOPOCTh XMMMUYECKOM peakLUU. 3aKOH Jel-
ctBuad Macc. Kunerndeckoe ypaBHeHue. Ilopsmok u Monekyssip-
HocTh peakuuu. [IpaBuno Baut-I'odda. Teopus akTUBHBIX CTOJK-
HOBEHUI. DHEPrus aKTUBALUHU. Y paBHEHUE AppeHHyca.

Karanu3. ['omoreHHwlii M rereporeHHbld Kataiau3. HMHruOurtopsl.
Teopun xartanuza. Karanutudeckue snael. IIpomortopsl. M36upa-
TEJIBbHOCTh KaTaJu3aTopoB.

OOpatumMble M HeoOpaTHMBbIE peakIu. XUMHUYECKOe pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecHs. CMelleHHEe XHUMHUYECKOTro
paBHoBecus. [Ipunuun Jle Iarense.

PacTBopsl. Vctunnbie pactBopsl. OOuIue CBONCTBA pacTBO-
poB. PactBoprMocTb. CriocoObl BbIpaXK€HHsS KOHIIEHTPALUMU pac-
TBOpoB.IToHsITHE 00 MAeansHOM pacTBOpe. Pa3daBieHHBIE pacTBO-pHI
He’NIeKTposInToB. 3akoHbl Payms. Kpuockonus m 30ynnocko-mus.
OcMmoTtHnueckoe naBiieHre pactsopa. OcMoc B IpUpoOIE.

PactBopbl  3nekTponuToB. M30TOHMUYECKUl KOI(DUIMEHT.
DNEeKTPOIUTHYECKAs AUCCOLMALMs B BOAHBIX pacTBopax. CHIbHBIE U
ciabple 31ekTponuThl. KoHCTaHTa U cTeneHb AUCCOLUAIu Cclia-00ro
anekTpoiuTa. 3aKkoH pazOaBiaeHuss OcTBaibna. Teopus CHIIb-HBIX
anekTposuToB.  Kakymiasics  creneHb  JUCCOLMAMM  CHIIBHOTO
JIEKTPOJINTA. AKTUBHOCTh U KOI((UIMEHT aKkTUBHOCTU. HoHHas
cuna pactBopa. Monnoe mpowusBenenue BoIbl. Bomopoanslii moka-
3atenb. Mertoasl omnpenenenus pH. Bbydepnsie pactBopel. ['mapo-
3 cosiedl. MloHHble ypaBHEHUs peakuuu ruaponusa. Koncranra n
cTeneHb ruaponnsa. HeoOpaTumslit TuIpoIn3.




Hucnepcusie cucrembl. Kiaccuduxanus JUCHEPCHBIX CHCTEM.
Cycnien3uun u smyibcuu. KosutougHble pacTBOpBL. Y CTONYMBOCTH
KOJUIOUJIHBIX pacTBOpoB. CTpoeHUE KOJUIOMJHOW YacTULBI U MHU-
LEeJUIbl. DJIEKTPUYECKHE CBOMCTBA KOJUIOMJHBIX CHCTEM. 30JIH M
renu. llenTusanus, koarymsauusi, ceiuMeHTalus KosuiouaoB. Pac-
TBOPbI BBICOKOMOJICKYIIAPHBIX coequHenuid (BMC). Metoapl cuH-
te3a BMC. ®usnyeckue 1 XUMHUYECKHE CBOMCTBA MOJTUMEPOB.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE  PeaKluu. DJIEeKTPo-
XuMH4Yeckue mnpounecchl. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pe-
akuuu. CreneHb OKucieHUs. BaxHeiline OKUCIWTENIN W BOCCTaHO-
Butenu. Tunel OBP. I[lpaBuna ypaBHHBaHHS B KHUCIJIOW, IIEJIOYHOU U
HeWTpasibHOW  cpenax. YpaBHenue Hepucra. OB nortennuan.
Hanpasnenue mnporexkanuss OBP. OB »skBuBajnieHT. DIEKTPOIHBII
noreHuuan. Psg HanpsbkeHuil MetaiuioB. ['D. DneKTpoJBHXKYILAs
cuna. Dnektpoin3 kak OB mporecc. DIeKTposn3 BOJHBIX PacTBO-
poB u pacmiaaBoB coseid. Kopposus metamnoB. CrocoObl 3aIIUThI
OT KOPPO3UHU.

YacTh 2. AHAIUTHYECKAS XUMUS

BBenenue. AHamuTHueCKas XUMHUS U XUMHUYECKHI aHa-
nu3. OCHOBHbBIE MOHSATHS; METOJl aHaJIM3a BELIECTBA, METOJMKA
aHaJM3a, Ka4eCTBCHHBIN XMMWUYECKHH aHalIN3, KOJHMYECCTBECHHBIN
XUMUYecKkuii aHanu3. OCHOBHBIE pa3/ieiibl COBPEMEHHOU aHaju-
TUYECKON XHMUHU.

AHaNMTUYECKHE MPU3HAKU BELIECTB U AHAIUTUYECKHE pe-
aKIMU, TUIbl aHAIMUTHYECKUX DPEAKIMU U PEareHTOB. XapaKTepu-
CTHKa YyBCTBUTEIBHOCTH AHAIMTUYECKUX peaKIuil (mperenbHoe
paz0aBiieHHe, MpenenbHas KOHIICHTPALMs, MUHUMAJIbHBI 00beM
npelenbHO pa30aBIEHHOTO PacTBOpa, Mpeaen oOHapyKeHus, oOHa-
py)KHUBaeMblii  (OTKpbIBa€MbIi) MHUHHUMYM, TIOKa3aTelb 4YYBC-
TBHUTEIIBHOCTH) .

OO0uue TeopeTnyecKue OCHOBbI AHAJTUTHYECKOH XUMMHU.
[IpuMeHeHne HEKOTOPBIX MOJOKEHUM TEOPUH PACTBOPOB AJIEKTPO-
JUTOB M 3aKOHA JIEHCTBYIOIIMX MAcC B aHATUTUYECKON XUMUH.
CrocoObl BBIpaXEHUsI KOHIIEHTPAIIMU. AKTUBHOCTD DJIEKTPOJIUTOB,
MOHOB; KO3 UIMEHT akTUBHOCTH. MoHHas cuna (MOHHas Kpe-
MOCTh) pacTBOpA; BIMSHHAE MOHHOW CHJIBI pacTBOpa Ha KO3 QHIIH-
CHTBI aKTHBHOCTH (MHIMBHIyaJbHbBIC, CPEIHEHOHHBIC) HOHOB. pH
BOJIHBIX PAaCTBOPOB AJIEKTPOJIUTOB.

[IpuMeHeHne 3aKOHa JEHCTBYIOIMX MAacC B aHAJIUTHYECKOMN
xumund. OCHOBHBIE THUIBI PaBHOBECHUM, TMPUMEHSIEMBIX B aHAIUTH-
yeckoii xumuu. KoHcTaHTa XUMHUYECKOTOo paBHOBecHs! (MCTUHHAs
TePMOJIMHAMUYECKas, KOHIICHTPAIIMOHHAs) .

I'eTeporenHble paBHOBECHUSI B CUCTEME OCAJOK - HACHIIIEH-
HBIN PacTBOpP MaJIOPACTBOPUMOTO SJIEKTPOJIUTA U UX POJIb B aHATU-
TUYECKON XUMHUH.

CrniocoOsr BbIpaKEHUS pacTBOPUMOCTH MaJopacTBOPUMBIX
anekTponutoB. [IpousBeneHre pacTBOPUMOCTH (IIPOU3BEACHHUE aK-
TUBHOCTH) MAaJIOPaCTBOPUMOIO 3JICKTPOJIUTAa. YCIIOBHE 00pa3oBa-
HUSL  OCaJKOB  MaJlOpacCTBOPUMBIX JJIEKTPOJIUTOB. BrnusHue pas
JTUYHBIX (AaKTOPOB HA TOJHOTY OCAKIEHUS OCAJKOB M HMX PACTBO-
penue. JIpoOGHoe ocaxnenue. llepeBoag OTHUX MalOpPaCTBOPUMBIX




KucnoTHo-ocHOBHBIE paBHOBECHUSI M UX POJIb B aHATUTHYECKON
XUMUH.

OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE PABHOBECUS M UX POJIb B
AHAJIUTUYECKOM XUMHH

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE CHCTeMbI. [ nyOmHa
IIPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

Hcnonp30BaHne OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaK-
U B aHAIUTUYECKON XMMUH, B (papMalileBTHIECKOM aHAIIN3e.

PaBHOBecusi kommiekcooOpa3zoBaHuUs U UX POJIb B AaHAIUTH-
YECKOW XUMHUHU

Memoowt pazoenenus u KOHUESHMPUPOBAHUA GeULeCmE 6
AHATUMUYECKOU XUMUU

HekoTtoprie ocHOBHble NOHATUA (pa3ieieHue, KOHLEHTPH-
poBanHO. K03 ¢unment (dakrop) xoHueHTpupoBanus). Kiaccu-
¢bukays METOZOB pa3JefieHUs] U KOHIECHTPHUPOBAHUS (METOIBI HC-
MapeHusi, O30JICHHE, OCAXKICHHE, COOCAXJICHHEe, KpUCTAIIN3alus,
OKCTpaKuus, wu30uparenpHas ancopOuus, AIEKTPOXHUMUYECKHE WU
XpoMatorpapuyecKue MEeTOIbl).

Xpomamozpagpuueckue memoowt ananusa.

Xpomarorpadusi, cymHOCTh Meroaa. Kiaccudukanus
XpomaTorpapuueckux METOJOB aHallu3a: MO MEXaHU3MYy pasjie-
JICHUS] BEIECTB, MO arperaTHOMy COCTOSHUIO (a3, MO TEXHHUKE
AKCIIEPUMEHTA, IO CIIOCO0Y OTHOCUTENBHOTO NepeMelieHus (as.

KauecrBenHblii xumuyeckuidi anamm3. Kiaccudukamnms
METOJIOB KayeCTBEHHOI'0 aHanu3a (IpOOHBIH M CHCTEMaTUYECKUl;
MaKpo-, MOJYMHKPO-, MUKPO-, YJBTPOMHKPOAHAIIU3).

AHaJIUTHYECKHUE pEaKLUu U peareHThbl, UCIOJIb3yeMble B Ka-
YeCTBEHHOM aHanmu3e (creruduyeckne, CeJIeKTUBHBIC, TPYIIO-
BbIC).

Kauecmeennwlit ananusz Kamuonos u AHUOHO8

AHanuTHYecKas KiIacCH(pUKaMg KaTHOHOB IO TpyMIaM
(cynbbumHas UM cepoBOIOPOIHAS, aMMHaYHO-(PocaTHas, KHC-
JIOTHO-OCHOBHAsA). OrpaHMYEHHOCTHb 000 KiIaccupUKAUK KaTH-
OHOB.

KucnorHo-ocHoBHas kiaccu@uKanusi KaTHOHOB IO TpyIl-
naM. AHaJUTHYECKHE PEAKIMN KaTHOHOB Pa3jIMYHBIX aHAJIUTHYE-
CKHUX TpYIII.

AHanmutaueckas kiaccuduKaius aHuOHOB (MO CIOCOOHO-
CTH K 00pa30BaHUIO0 MaJOPaCTBOPUMBIX COEIMHEHMH MO OKHCIH-
TEJIbHO-BOCCTAHOBUTENIbHBIM CBOMCTBaM). OrpaHUYEHHOCThH JIIO-
0011 KaccupuKanMy aHUOHOB. AHAJTUTUYECKHE PEaKIUU aHHOHOB
Pa3IMYHbIX aHAIUTUYECKUX TpyII. MeToabl aHanu3a cMecel aHu-
OHOB PA3JIMYHBIX TPYIIIL.

AHanmn3 cMeceil KaTHOHOB M AHMOHOB.

KosmmuecTtBennslii ananu3. Kiaccudukaiuss MeTonoB Ko-
JIMYECTBEHHOTO aHanm3a (XMMHUYECKHe, (PU3MKO-XUMHUYECKHe, Ouo-
JIOTHYECKHE).

TpeboBaHus1, MpeabsIBIIEMbIe K PEAKIUAM B KOJINYECTBEH-HOM
aHaJIn3e.

I'paBuMeTpuyecKkuii aHaIu3
OcHOBHBIE MOHATUSA I'PAaBUMETPUUECKOTO aHanu3a. OCHOB-HbIE
3Tanbl rpaBUMETpUUecKoro onpenenenus. Ocaxaaemas U rpa-
BUMETDHYECKast (hODMEL




[Ipumepbl rpaBUMETPUYECKHUX ONPEICTICHUM.
Xumuyeckue mumpumempuueckue Memoovl AHAAU3A.
OKuUCINTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

CymHocth  MeToja. Knaccudukanus penokc-MeTon0B.
VYcnoBust MpoBeACHUs OKUCITUTEIbHO-BOCCTAHOBUTEIIBHOTO ~ TUT
pOBaHMSL. TpeGoBanusi, npeabsaBiIsieMble K peakuusM. Bumabl

OKHCITUTENFHO-BOCCTAHOBUTEILHOTO TUTPOBaHU (TIpsiMoe, o0part-
HOE, 3aMECTUTENILHOE) U PACUETHI PE3yIbTATOB TUTPOBAHMUSL.

ITepmanranaromerpuveckoe turpoBanue. CyIIHOCTh
METOJa. YCIIOBUS NMPOBEACHUS TUTPOBAaHUA. TUTPAHT, €ro Ipuro-
TOBJICHUE, CTaHJApPTU3aLUs. Y CTAHOBICHUE KOHEYHOW TOYKHU THUT-
poBanus. [IpumMeHeHNe IepMaHTraHATOMETPHH.

MosomeTpuueckoe THTPOBAHME JUIs ONpEENEHHs BOC-
CTaHOBMTENECH NpsMbIM THUTpoBaHHeM. CymiHocTe meroza. Tut-
paHT (CTaHAapTHBINA pacTBOp 110/]1a), €ro NPUTrOTOBJIEHUE, CTaHAap-
TU3alMsl, €r0 MPUTOTOBIICHUE, CTAaHAAPTU3ALNS, XpaHEHHUE. Y CIIO-
BUS IIPOBEJICHUS TUTPOBAHMSI, OIPECICHUE KOHEUHON TOUKU THUT-
poBanus. [Ipumenenne Merona.

MomomeTpuueckoe THTPOBAaHHE U ONpeEIC/ICHHS
OKHUCJIMTENIEH 3aMECTUTENBHBIM TUTPOBaHHEM. CyYIIHOCTh METOJA.
TurpanT (cTaHmapTHHII
pacTBOp THOCYJb(aTa HaTpuUs), €ro NPUTOTOBICHHUE, CTaHIAPTH3A-
uus. [Tpumenenue meropa.

XJuiopiionomerpuyeckoe TuTpoBanue. CylnHOCTb METO-
na. TuTpaHt, ero NpuroToBJIEHUE, CTaHJAPTU3ALMS. Y CIOBUS IIPO-
BEJICHUS TUTpOBaHUs. [IpuMeHeHne XI0piioJoOMETpHH.

Honatomerpuueckoe TuTpoBanue. CymHOCTh METOJA.
TutpanT MeTona, ero MpUroToBIEHME, cTaHAapTu3auusa. Onpene-
JIeHHE KOHEYHOW TOYKU TUTpoBaHus. [IpuMenenune nogatoMeTpuu.

Bpomaromerpunyeckoe TurpoBanue. CyniHOCTb METOAA.
Tutpant mMeroga, ero NpUroTOBIEHHUE, CTaHAAPTU3ALUA. Y CIIOBUS
IIPOBEJICHUSI TUTPOBAHUS, ONPEEICHUE KOHEYHON TOYKH TUTPOBa-
Hus. [Ipumenenne 6pomaromeTpuu.

Bpomomerpnueckoe tuTpoBanMe. CylHOCTH METOJA.
Tutpant metona, ero mpurotosyienue. [Ipumenenue 6poMomMeTpun.
Bpomua-6pomaromerpus.

Komniekconomerpuyeckoe turpoBanue. Ilonstue o
KOMIUIEKCOHATax METAUIoB. PaBHOBecHMss B BOAHBIX pacTBOpax
OTA. CoctaB 1 yCTOWYMBOCTbh KOMIUIEKCOHATOB MeTayloB. Cyii-
HOCTh METOJAa KOMIUIEKCOHOMETPUYECKOrOo THUTpoBaHMs. Kpussle
TUTPOBAHUS, UX PACUET, IOCTPOCHHE, aHAIIN3.

Yacrtp 3. Oprannyeckasi Xumust

Teopernueckne ocHOBbI opraHuyeckoi xummu. [Ipenmer
opranudeckoil xumMuu. CBs3b OPraHUYECKON XMMHUHU ¢ OHOJIOTHEH,
M€ JIUIUHON M CEILCKUM XO3SUCTBOM. OCHOBHBIEC ITOJIOKCHUSA
TEOPUU XUMUYECKOTO CTPOEHUSAOPTaHUUYECKUX
coenquHeHnii A.M.bytnepoBa. 3nauenue teopuun. Knaccudukanus
OpraHMYe-CKUX  COEAMHEHMH W  OpPraHMYeCKHX  pPEaKIMil.
WNunyktusHbiit 3¢-dekt u 3@dext conpskeHus. I'omomuTuieckuii
U T€TEPOJIUTHYE-CKUI Pa3PhIBBI CBA3H.




IIpenenbHble yrijieBoaopoabl (ajkaHbl). ['oMonornyeckui
psn u ero obuias gopmyna. 'omonornyeckas paznocts. M3omepust.
HomeHnkiatypa TpuBHaibHas, paldOHalbHAs U CHCTEMaTHYeCKas
NIOITAK. Pagukansl (ankuibsl): onpenaeneHue U HazBaHus. Haxox-
JICHUE aJIKaHOB B Ipupojie. Pu3nueckre 1 XUMHUUYECKHE CBOMCTBA.
AJikeHbl. BTopoe BaJEHTHOE COCTOSIHME aTroma YIJepoja:
sz-rI/I6pI/I):[I/I3aL[H51. ONEeKTpOHHas  IpUpojaa, TeOMETpus U
CBOMICTBAa [OBOMHOM CBsI3U. Pazmuunme o©- U T-CBSI3EM.
l'omonoruueckuii  psang, oOmas ¢opmyna, HOMEHKJIATypa |
M30MepHUs LIENH, MOJOKEHUS

nBOMHOM cBsi3u. CriocoOb! monydeHus. Gusnveckue u
XuMH4eckue cBorcta. IIpaBuiio MapkoBHHKOBa. Peakuuu
MIPUCOETUHEHUS, OKUCIIEHUS, TOJMMepU3ai. Metosl
UJeHTU(DHUKAIINH.

AJIKMHBI. ANIETWIEH, TOJYyY€HUE M TEXHUYECKOE IMPUMEHeE-
Hue. Pu3nyeckre CBOKMCTBA. XUMUUYECKUE CBOMCTBA. [Ipumenenne
alleTHJIEHA ¥ €r0 TOMOJIOroB. MeTo bl uAeHTUPHUKAIIH.

Aaxanuenbl. Knaccupukanus. byraguen (auBuHWI), H30-
MIPEH, XJIOPOIPEH; UX MNPOMBIILUICHHbI CUHTE3 U IPUMEHEHUE.
MeTo bl CUHTE3a AUEHOB C CONPSDKEHHBIMU CBA3SMU. XUMUYECKUE
CBOMCTBA JJUEHOB C COIPSKEHHBIMU CBSI3SMH.

Apenbl. HoMeHkiarypa u u3oMmepus YIrieBOJOPOIOB psiaa
oenzona. Meroasl monydeHuss. OU3NUeCKUE U XUMHUUYECKHE CBOM-
CTBA.

Mukaoankanbl. [{UKIOroMOJIOrMYECKUE PSAIBI: HU30MEPUSL.
CrocoObl MOTYy4YeHHs] U3 apOMATUYECKUX YIIIEBOJOPOJIOB, JUTajo-
TEHIPOU3BOAHBIX U JUKAPOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA
MaJbIX U OOJBIIHNX IIUKIIOB.

Tepnensl u crepouabl. IIpupoaHbIe HCTOUHUKH H3OMPEHO-
unos. JKuBuma u ee mnepepaborka. Kanudons. Cxunumap. Hx
HaxoxaeHue B npupoze. [lonarue o TeprneHax u 3UPHBIX Maciax.
Crioco6sb1 BeieneHus. Knaccudukanus. Anudpatuyeckiue TepreHbl
U TEPIEHOUAbI: MUPIIEH, T'€paHUOJI, JIMHAJIOOJ, LUTpajb. MoHO-
LUKJIMYECKUE TEPIEeHbl: JIMMOHEH, MEHTOJ, KapBOH. bunuknunue-
CKHE TEpIIeHBI: O-TIMHEH, ero mepexoj B nuHad. Kamdopa, 6opHe-
on. KapoTtuHouapl: NTUKONHUH, KapoTUHbI, BUTaMUH A. CTepousl:
CTEpUHBI, KEITYHbIE KUCIOThI, CTEPOUIHbIE TOPMOHBI (3CTPOH, Te-
CTOCTEPOH, KOPTUKOCTEPOH, PETHU3O0JIOH ).

I'anorennpousBoanbie yriesoaoponos. Kiaccudukanus,

u30Mepuss U HOMEHKiaTypa. OOmmue cnocoObl MOTy4eHus.
XUMUYECKHE CBOWCTBA TaJIOr€HIIPOU3BOIHBIX apOMAaTHYECKUX YT-
JIEBOJIOPOAOB. 3aBUCUMOCTh AKTUBHOCTH TaJlOT€Ha OT €ro IMOJIoXKe-
Hus. [IpyuMeHeHne rajJoreHnpon3BOAHBIX B CEILCKOM XO0351CTBE.
Cnuprsl, (eHosbl, MepKanTaHbl, NPOcThIe IPUPHI U IPH-PbI
HEOPraHU4eCKUX KHUCJIOT.
Crouptel.  Ompenenenue u  kinaccu-puxanus. [IpenenbHble
OJIHOaTOMHBIE CHHUPTHI (ankoronu). ['oMo- moruyeckuit psna,
n3zomMepus 1 HoMeHksiaTypa. CrocoObl MoydeHus! U3 MpeaesIbHbBIX
U 3TUJICHOBBIX YIJIEBOJOPOAOB, TaJOr€HIPON3BOI-HBIX, CIOXKHBIX




3¢UpoB, KApOOHUIBHBIX CcOeAUHEHMI. Du3nueckue CBOMICTBA.
XUMHYeCKHue peakiuu (QyHKIUOHAIBHOW Tpynmnbl. OKHUCIeHHE
[IEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX CIHUPTOB. [le-ruiaparanus
U IETUAPUPOBAHUE. JIByxaToMHble cIIUPTHI (IJIU-
koun). TpexaTomubie cniupthl. M3oMepust 1 HomeHKaTypa. dusu-
YECKHUE CBOMCTBA. XMMHUUYECKHE CBOICTBA. B3anMHOE BIMsIHUE ABYX
(GyHKIMOHATIBHBIX TPYIII.

®cHonbl. CTpoeHue, HOMEHKIaTypa, uzomepus. [Ipupoanbie
UCTOYHHUKH M CIIOCOOBI MONy4eHUs: (PEHOJIOB U3 aMUHOB, TaJIOTEH-
IIPOU3BOJHBIX M YIIEBOAOPOAOB. DU3NYECKHE MU XUMHUYECKHE
cBolicTBa. /IByXaTOMHBIE M TpeXaTOMHBIC (PEHOJIBI: MUPOKATEXHH,
PE30pLHH, THIPOXUHOH; UX CTPOCHME, CBOMCTBA, 3HAYCHHE. XHUH-
ruapoH. ITuporasmiosn.

AMHMHBI © aMHHOCIIMPTBI. AMUHBI KaK IIPOU3BOJIHBIC aMMHa-
ka. Homenknatypa. Kondopmarust mpou3BOIHBIX aMMHaKa, 0CO-
OEHHOCTU UX M30MepUU. AMHHBI apomMaTtudeckoro psjaa. Mzomepus
U HOMEHKJIarypa. Meronel MnoiaydeHus. XHMHYECKHE CBOMCTBA.
B3aumMHoe BausiHME pajgukana U pyHKIMOHAIBHOM IPYIIIIBL.

Oxcocoennnenusi. Onpenencane. Homenknarypa. Kap6o-
HWJIbHAS Tpynna, ee crpoeHue. [lomyyenne kapOOHUIIBHBIX COEIU-
HeHul. OKucieHue aabAeruaoB U KeTOHOB. CXOJICTBO U paszinyue
QJIBJIETUI0B U KETOHOB. MypaBbUHBIN anbaeruf (popmanbaerun);
[OJIyueHUEe U CBoOilcTBa. YKCycHbIM anmpierun. AuneroH. Hempe-
JCJIBHBIE ATIbACTUIBL.

benzanpnerna. Pazmuuue n CXOACTBO apOMAaTHYECKUX U AllM-
(dhaTtnueckux aabAeTuI0B. AnleTopeHOH U OEH30()eHOH KaK MpuMep
KETOHOB apomaTu4eckoro psaa. Butamunsl rpynnsl K. [lorarue o
XUHOHAX.

Kapo6onoBbie kuciaorsl. OnpeseneHue, HOMEHKIATypa, U30-
Mepus, JIEKTPOHHOE CTPOCHHE KapOOKCHIIBHON IPYIIIBI.

MypaBbpunasi kucinora. Haxoxnenwe B mpupone. CBolicTBa:
OKHUCJIEHHE, Jeruapartanus. YKcycHas kuciota. Ilomydenue wus
npeBecuHbl, cnupta. CBolicTBa U peakuu. [lanbMuTHHOBAs U CcTe-
apuHOBas KUCIOTHl. beH3oliHas KucioTa.

DyHKUMOHAJIbHBbIE TPOU3BOJAHbIE KAPOOHOBBLIX KHCJIOT.
Conu, ranoreHaHTUAPUIbI, AaHTHAPUABI, aMUAbl, HUTPHUJIbI, CIOXK-
Hble 3¢puprl. XnopupoBanue kuciot. Crnoxusie 3gpupsbl. [lonydenue
u3 KUCHoT (3TepuduKkanys), aHrUIAPUA0B U XJIOpaHTUApUI0B. Du-
3UYECKHUE U XUMUYECKUE CBOMCTBA.

AMuppl kucior. ['omonoruueckuid psii, HOMEHKIATypa U I10-
Jy4eHHUE U3 KUCIOT, FaJIOT€eHaHTUIPUIOB, CIOXKHBIX 3()UPOB U HUT-
punoB. XuMmuueckue cpoiictBa. Auneramun. I[lommakpunamun, mo-
JIy4€HUE, CBOMCTBA U MPUMEHEHHE B CEJILCKOM XO35MCTBE.

Jukap6oHoBble KHCIA0TBI. OO0IIuME METOAbl CHHTE3a.
[IlaBeneBas, MajOHOBas, SHTapHas, IJIyTapoBas MW aJUIIMHOBAs
KHCIOThl. OcoOble CBOWCTBA METHUJICHOBOM TPYIIBI MallOHOBOTO
a¢upa. AHTHAPUABI AUKAPOOHOBBIX KHCIOT. DTaneBas KUCIOTa U3
HadTanuHa. TepedraneBas KHCIOTa U CHHTETUYECKHE BOJIOKHA!
KarpoH, HalJIOH.

HenpeneabHble KHCJIO0TBI. AKpPHIOBas KUCIIOTa, €€ 3(PUpHI,
HUTpwI. MetakpuioBas kucioTa. [Imactmaccsl Ha ux 0ase (opr-




Jlunmuawbl. Knaccudukamus. XKupsl. Pacnpoctpanenue B npu-
pone, coctaB u cTpoeHue. Kinaccuduxanus xupoB. OTindue xKuu-
KHUX JKHUPOB OT TBEPAbIX. XUMHUUYECKHUE CBOMCTBA: OMBUIICHUE U THJI-
porennsanus. [Iporopkanue xupos, nonumepusanus macen. [lpe-
BpaleHuE )XKUIKUX KUPOB B TBepble. TexHuueckas nepepadoTka u
WCIIO0Ib30BaHKE. 3HAYCHHUE JKUPOB U JIMITUIOB.

Mpbuia u gerepreHThl. OU3UKO-XUMUYIECKOE OOBSICHCHHE MO-
IOIIEro JIEUCTBUS MbUIa. MICKyCCTBEHHBIE MOIOLIUE CPENICTBA, MPO-
OnemMa YHUYTOXXKEHUS UX 0TX070B. Bocku. Onuna, CHKKaTHUBBI.

Cnoxnsie nunuabl. @ochatuapl, eruTuHbl, KedamuHel. Pac-
npocrpanenue. CoctaB U cTpoeHue. buonmornyeckoe 3HaUeHHE:
POJIb CITOKHBIX JIMITHIO0B B (POPMUPOBAHUH KICTOYHBIX MEMOPaH.
AMHMHOKHUCI0TBI M Oeaku. OmnpeneneHue u  Kiaccuukanus.
HN3omepusa, HomeHkiarypa. PacnopoctpaneHue B OpUPOJE.
MertoapIBBIACACHUS W aHajau3a.  lloaumenTuabl © - OCNKH.
Pacnipoctpanenue B npupojge. MHoroo6pasue OSIKOB U UX POJb B
npupose. Dusnye-ckue W XUMUYECKHE CBOWCTBA  OEJIKOB.
Ocaxzienne, U303JIEKTpUlIe-CKas TOUKa.

HyxkiennoBble kucaoTbl. Hykieonporeubl, HYKICUHOBBIC
kucnotel. Obmas knaccupuxanus (JHK, PHK).

Buojornyeckn aKTHBHbIE OpraHuvyecKue
CoeTHHEHHU B  CEeJIbCKOM X03s1iicTBe. buonormueckoe
paBHOBECHE M  JEATENIb-HOCTh 4YenoBeka. llectunmabl; ux
knaccupukanus. MHCEKTHIMIBI;, HX KiIacCUPUKALUS 10 THILY
JICHCTBHSL. Pe3n-cTeHTHOCTS. HNucexTumaHbIC TOPMOHBL.
Oyaruuuael.  'epOunuabsl  CIUIOIIHOTO U U30MPATENILHOTO
nevctBus. ['pynma Tpuaszuna. Ilpo-u3BOAgHBIE MOYEBUHBI —
repOUIABl HOBOTO TMOKOJEeHUs. Perymsato-psl pocra pacTeHUN:
WHJIOJIMJIKApOOHOBBIE KUCIIOTHI, KWHUHBI, THO-0EpeJUTMHBI, STUJICH,
abcuu3oBas KucioTa. MHCEKTOpeneuieHThl, HCEKTOATTPAKTAHTHI,
xeMocTepunusaTopsl. [IpocTarnanauHbl




3HaHMs, YMEHHUS U Ha-
BBIKH, 110JIy4aeMble B
npouecce H3y4eHHs
U CHMIITHHBI

B pe3syabrare udydeHus IMCHUNIHHBI CTYJAEHT 10/KEH
3HATh:

OCHOBBI CTPOCHHS BellecTBa (AaTOMOB, MOJICKYJ, KPHUCTAJIOB);
OC-HOBBI KMHETHKHA U TEPMOJMHAMUKH XUMHUYECKUX MPOIECCOB;

OCHOBbI SJICKTPOXUMHU, OCHOBBI TCOpUun pacTBOpPOB
QJICKTPOJIUTOB N HEOJICKTPOJIUTOB, XHUMHYCCKUEC CBOMCTBaA
OCHOBHBIX KJIaCCOB HEOPraHU4CCKUX BC€IICCTB, MECTO

AQHAJIUTUYECKOM XMMHUHM B CHCTEME HayK; CYLIECTBO pEaKUUd U
MPOIIECCOB, MCIOIb3YEMbIX B aHATUTHYECKOW XUMUH; MPUHIIUIIBI
U O0JIaCTH HCIOJb30BAHUS OCHOBHBIX METOJOB XHMHUYECKOTO
aHaIM3a(XUMHUYECKHX, (U3UKO-XUMHYECKUX u
(U3NUECKUX); TCOPETUYCCKHE OCHOBBI ~OPraHUYECKOW  XHMHH,
OCHOBHBIC KJIACCHl OPTaHMYECKMX COCAMHEHUH — CTpPOCHHE,
CHOCOOBI ONyYCHHUS, PU3NICCKUE U XUMHUECKUE CBOICTBA.
yMeTh:

COCTaBJISITh  DJICKTPOHHBIE  (OPMYJBI  aTOMOB  XHMHYECKHX
DJIEMEHTOB, ONPEACISATh UX XapaKTEPHbIC BAJIGHTHOCTH U CTCIICHU
OKHCJICHUSI, M3MEHCHHE  KHCIOTHO-OCHOBHBIX M

OKHUCIUTCIBHO-BOCCTAHOBUTCIBHBIX CBOMCTB BCIICCTB,
pacCuUnuThIBaThH KOHLCHTpaunuunu BCIICCTB B pacTtBOpax;
pacCUUTBIBATD CKOpPOCTH XUMHNYCCKHX IIpoucCccoB n

PaBHOBECHBIE COCTOSIHUSI OOpaTHMBIX PpEaKLMii; pac-CUHUTHIBATh
TerioBble 3(G(GEKTbl U OLIEHUBATh BO3MOXKHOCTH IMPOTEKAHUS
XAMHYECKHX IPOLECCOB; MPOU3BOAUTH pacueTel pH pacTBOpOB
KHCIIOT, OCHOBaHUM, coOJel; paccTaBisiTh KOA(P(UIHUEHTH B
YPaBHCHUAX OKHUCIUTCIIBHO-BOCCTaAHOBUTCIBbHBIX peaKuHﬁ ;
paccuntbiBaTh OJIC TraJbBaHMYECKHUX DIIEMEHTOB; BIIAJIETh
METO/IOJIOTHEH BbIOOpAa  METOJOB  aHANM3a; BBIACHATH U
OUHMILATh OPraHUYECKUE COCAMHEHUS, MPOBOJUTH KaYECTBEHHBIN
aHAJIU3 OPTAHUYECKUX COCAUHECHUMU.

BJIAJETh:
HaBbIKaMU  Oe30macHoM paboThI B XUMHYECKOU
7a0opaToOpuM;  B3BELIMBAHMA, U3MepeHuss  o0beMOB U

IUDIOTHOCTEN  KMJAKOCTeW; omnpenenenuss pH  pacTBopos;
IIPUTOTOBJICHUS  PacTBOPOB C  3aJaH-HOM KOHLEHTpaluen;

CBOICTB BEIIECTB; pabOThI C XMMHUYECKOW MOCYAOH, paboThl C
OpraHWYeCKUMU BEUIECTBAMHU, C TEXHUUECKUMHU U
AQHAJTUTUYECKUMU BECaAMH.

O0beM THCHHUIINHBI H
BH/bI Y4eOHOI padoThI

Bup yueOnoit padorsr | Beero ceMecTp
4acoB 1 2 3

OO0mias Tpy10€MKOCTh 324 99 117 108
JVICTIATUTHHBI

AyIUTOpHBIE 3aHATHUS 168 34 68 66
Jlexuuu 86 18 34 34
JlaGopaTopHble 3aHATHS 50 16 34 32
CamocrosrenbHas pabo- 129 65 49 15
Ta CTYJICHTOB

KonTpons 27 - - 27




DopMBbI TEKYIEI0 U py-
0€KHOT0 KOHTPOJIsI

TecroBble 3a1aHUs1, KOHTPOJILHBIE PAOOTHI.

DopMBbI NPOMEKYTOY-
HOT'0 KOHTPOJIst

3aueT BO 2 ceMecTpe, IK3aMEH — B 3 CEMECTpeE.

O6p330BaTeJ'IBHI)IC HpI/I IIOATOTOBKE 6aKaJ'IaBp0B HCHOJB3YIOTCHA CICAYIOINUC OCHOBHBIC
TCXHOJIOTNU (1)OpMI>I MMPpOBEACHUA y‘le6HI>IX 3aHATHUH:

® HMHTCPAKTHUBHLIC JICKIIUU,

e JIeKUUH-TIpecc-KOH(EpEeHILIUH;

® TPCHHUHI'U U CCMUHAPELI 110 Pa3BUTHUIO HpO(bCCCI/IOHa.HI)HI)IX

HaBBbIKOB,

® TPYIIOBBIE, HAYYHBIE TUCKYCCHH, Ae0aTHI.
HudopmarimonHoe http://ru.wikipedia.org/wiki/
obecrnieueHue www.botany.pp.ru/
0a3bl JaHHBIX, http://www/testland.ru/default.asp?id=1718uid
HHPOPMAITHOHHO- http://www.allengiru/d/bio/bio056.htIm

CIIPAaBOYHBIC U ITOUCKOBLIC
CHUCTEMBI

http://www.genebee.msu.su/journals/botany-r.
http://www/kodges.ru/35955-botanica.
http://www.big-library.info/
http://www.rusbooks.org/naukatehnica/9856-morfologia-ianatomia-
vysshikh-rastenijj.html
http://www.4tivo.com/education/2773-botanica.-sistematica-
rastenijj.html

http://www.booksshunt.ru/b4718 botanica._sistematica_rastenij
http://www.rusbooks.org/naukatehnika/estesvennie/9902-
sistematica-vysshikh-rastenijj.h tim
http://www.lan.krasu.ru/studies/bio/p_anmorph_pl.pdf
http://sensetronic.ru/liba/eBook-24-45.html
http://milleniumx.ru/

pttp:\\www.iprbookshop.ru



http://ru.wikipedia.org/wiki/
http://www.botany.pp.ru/
http://www/testland.ru/default.asp?id=1718uid
http://www.allengiru/d/bio/bio056.htlm
http://www.genebee.msu.su/journals/botany-r
http://www/kodges.ru/35955-botanica
http://www.big-library.info/
http://www.4tivo.com/education/2773-botanica.-sistematica-rastenijj.html
http://www.4tivo.com/education/2773-botanica.-sistematica-rastenijj.html
http://www.booksshunt.ru/b4718_botanica._sistematica_rastenij
http://www.rusbooks.org/naukatehnika/estesvennie/9902-
http://www.lan.krasu.ru/studies/bio/p_anmorph_pl.pdf
http://sensetronic.ru/liba/eBook-24-45.html
http://milleniumx.ru/
http://www.iprbookshop.ru/

