AHHOTALUSA
padoyeil nporpaMMbl JMCHUIINHBI «XHMM»
OcHoBHOI1 MpogeccHOHAIBLHON 00pa30BaTe/bLHON MPOrPaMMbI
Hanpasienue noarorosku: 35.03.07 TexHoJiorusi npou3BoJACTBA U Iepepa-
00TKH CeJIbCKOXO03SICTBEHHOM NMPOYKIIUH

Hean u3yue- eassMu 0CBOCHUSA TMCHUIUIMHBI «XUMHS» SABJIAKTCH:
HHS TUCIH- oOydeHre CTYyJJEeHTOB HEXUMHUYECKHX CIEUAIBHOCTEH By3a OC-HOBaM
IJIMHBbI oO1Ield, aHAMTUYECKOM M OpPraHMYeCKOM XUMHUHU, a TaKxKe

CHeLMalIbHBIM pPa3/ielaM Kypca, 3HAHUs KOTOPBIX MOTYT OBITb MC-
MOJIb30BAaHbI B JaJbHEUIIEH TPOPeCcCHOHATBHON NesITeIbHOCTH
(GbopMHpOBaHHE Y CTYIEHTOB CIELUAIBHOIO THIA XHMHYECKOTO
MBIIIJICHNUS;

OCO3HAHHE POJIN XHMHHU B IIPOLECCE OXpaHbl OKPYKAIOIIEH cpe-
JTBL.

Mecro jucuununbel B | JucuuumHa « XUMUs» OTHOCUTCS K 0053aTEIIbHON YaCTH TUCIIH -
crpykrype OIIOII 6a- | iuH 51.0.09 pa36ura Ha 3 paznena: B 1 cemectpe usydaercs 00-
Ka-JaBpHaTa 1ast XMMUS, BO 2 CEMECTPE — aHATUTHYECKAsi XUMHSI U B 3 ceMecTpe
— opranuyeckas xumus. [Ipemiaraemplii Kypc IIOMOXET CTyIEeHTaM
nproOpecTy 3HaHHUS 10 OCHOBHBIM XUMHUYECKUM TOHITHSM, TIOHSTh
CYIIHOCTb ITPOTEKAHUSI XUMUYECKUX IPOLIECCOB.

Kox u HaumeHoBaHue Nuauxkaropsl Jdeckpunropsl
KOMIIeTeHI M




OIIK-1. Cnoco0eH pe-
1IATh THNOBbIE 3324
npogeccuoHaNbHOI es-
TeJbHOCTH HA OCHOBE
3HAHUI OCHOBHBIX 3aK0-
HOB MaTeMaTHYEeCKHUX,
€CTEeCTBEHHOHAYYHbIX U
o0menpogeccuoHalb-
HBIX JUCHUILJIMH € IPU-
MeHeHHeM UHGopMmanu-
OHHO-
KOMMYHHUKAIMOHHBIX
TEeXHOJIOTH i

OIIK-1.1 /IemoH-
CTPUPYET 3HAHHE
OCHOBHEBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHHO -
Hay4JHBIX U 001I1€e-
npodeccruoHab-
HBIX JUCIHUIIINH,
HEOOXOIUMBIX I
PEIICHUS TUITOBBIX
3a7a4 B oOjactu
arpOHOMUH
OIIK-1.2 Ucmoins-
3yeT 3HAHHS OCHOB-
HBIX 3aKOHOB Mare-
MaTHYECKHUX U
€CTEeCTBEHHBIX HAYK
JUTSL PEIICHUS CTaH-
JApTHBIX 337134 B
arpoHOMUH
OIIK-1.3 ITpume-
HseT nHpopManu-
OHHO- KOMMYHHKa-
LIMOHHBIE TEXHOJIO-
ruM B pabote

3HaTh:

OCHOBHBIE MOHATHS U METOIBI (PYHAAMEHTATBHBIX
pasnenoB MaTEeMAaTHKH, HEOOXOIUMBIE B PO ECCHO-
HaJIbHOU JICATECIIFHOCTH,

OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JIUCIIH-
TUTMH JUTSL PeLIeHNs] CTaHAAapPTHBIX 3a]a4 B 00J1acTH
npodecCHOHATLHON IeATETHHOCTH;

MPUHIMIIBL, METOJBI U CPENICTBA PELICHUS CTaH-
JApTHBIX 33124 MPOpECCUOHANBHON AEATEIFHOCTH Ha
OCHOBE HH(POPMAITMOHHON 1 OMOIHOTpadIIeCcKOit
KYJILTYPBI ¢ IPUMEHEHUEM HH(DOPMAITMOHHO- KOM-
MYHUKAIIHOHHBIX TEXHOJOTHI U C yYETOM OCHOBHBIX
TpeboBaHMi HHPOPMAITMOHHON OE30ITaCHOCTH
Ymersn:

WCTIOJIb30BaTh MaTeMaTHYECKUE METOIBI ATl pelle-
HUS NIPUKIIAIHBIX 3a70a4;

YUTaTh HAYYHYIO JINTEPATYPY 10 CBOEH CIIELHAIIb-
HOCTH, UCIIOJIb3YOIYI0 MaTeMaTHYCCKHI arnapar;
MPUMEHSITh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYY-
HBIX JUCHUIIIMH IJIA pCUICHUA CTaHAAaPTHLIX 3a1a4 B
o0nacT MpoheCCHOHANBHOM JIeATEIILHOCTH.

pemarh CTaHIAPTHBIC 337a49K MPOPECCHOHATEHON
NI TEIIbHOCTH Ha OCHOBE MH(POPMAIIOHHON U OnO-
nrorpaguyeckoi KylIbTyphl C IPUMEHEHUEM HHPOP-
MAaIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHI H C
Y4eTOM OCHOBHBIX TpeOOBaHWH HH(POPMATMOHHON
0e30macHOCTH

Baagers:

MaTEeMaTHKOCTATHCTUYCCKUMU METOJaMK 00paboT-
KU DKCIIEPUMEHTABHBIX JTAHHBIX;

HaBBIKAMU HCIIOJIH30BaHHSI OCHOBHBIX 3aKOHOB
C€CTCCTBCHHOHAYYHBIX NUCHUIIIMH AJId PEHICHUA
CTaHJAPTHBIX 33124 B 00J1aCTH PO ECCHOHATEHON
JIeSITeTIbHOCTH;

HaBBIKAMU MOJITOTOBKK 0030pPOB, aHHOTAIHH, CO-
cTaBieHus pedepaToB, HAYUHBIX JOKJIAI0B, TyOJIHU-
Kanui, 1 Oubmuorpadun o HayIHO-
HCCIIEIOBATENBCKOM paboTe ¢ y4eToM TpeOoBaHHH
WHPOPMAIMOHHOHN 0€30MaCHOCTH




OIIK-4. Cnocoben pea-
JIN30BBIBATH COBPEMEH-
Hbl€ TeXHOJIOTUH H
000CHOBBIBAThH UX MPH-
MeHeHHe B npogeccuo-
HAJIbHOI e TeJIbHOCTH

OIIK-4.1 Ucnons-
3yeT MaTepHalbl
MTOYBCHHBIX M arpo-
XHMHYECKHUX HC-
cleJIOBaHUM, Mpo-
THO3bI Pa3BUTHS
BpeauTenen u 6o-
JIe3HEH, CIIpaBoY-
HbIC MaTepUabl
T pa3paboTKu
3JIEMEHTOB CHCTE-
MBI 3eMJICACIHS 1
TEXHOJIOTHI1 BO3/E-
JIBIBAHUS CEIBCKO-
XO3SMCTBEHHBIX
KYJIBTYpP

OIIK-4.2 O6ocHo-
BBIBACT AJIEMEHTHI
CHCTEMBI 3eMIIe/Ie-
TS ¥ TEXHOJIOTHH
BO3JCNBbIBAaHUS
CEIIbCKOXO0351H-
CTBEHHBIX KYJIbTYD
MIPUMEHUTENBHO K
MMOYBEHHO- KJIMMa-
TUYECKHUM YCJIOBH-
SIM C Y4ETOM arpo-
nmaHAmapTHON Xa-
PaKTEPHUCTUKHU Tep-
puTopuit

3HaTh:

COBpPEMEHHBIC TEXHOJIOTUH MPO(eCcCHOHATHLHOM JIe-
SITEJILHOCTH;

Ymerb:

peal30BhIBAaTh COBPEMEHHBIE TEXHOJOTHHA B 000cC-
HOBBIBATh UX MIPUMEHEHUE B MPO(EeCCHOHATBLHOMN Je-
SITEJIEHOCTH;

Baanern:

HaBbIKAMU OOOCHOBaHUS U pEaJM3alliid COBPEMECH-
HBIX TEXHOJOTHH B IPO(EeCCHOHATBHON AeITEeIHLHO-
CTH




Conep:xkanue
AUCHUILIMHBI

Yacrtp 1. O0mas xumus

BBenenue. IIpeamer u 3agaun xumMun. Mecto XUMUH B Py
byHIaMEeHTaNBHBIX HayK. ATOMHO-MOJEKYJISIpPHOE YyYeHHE. ATOM.
Monekyna. [Ipoctsle u cioxHble BemecTBa. OTHOCUTEIbHAS aTOM-
Has Macca, OTHOCHUTENbHAsA MOJEKyJsapHas macca. Monb. Modsip-
Hasg Macca. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBL.3aKOH SKBUBA-
JEHTOB. MeTo/bl ONpeneacHUs] SKBUBAJIEHTA IIPOCTOIO U CIIOKHOTO
BEILECTBA.

Crpoenne aroma. Ilepuoanyeckuii 3aKOH M NepUOANYE-
ckas cucrema 3jiemeHToB J[.M.MenaeneeBa. CocraB aTOMOB.
OnemeHTapHble yacTHlbl. ATomHOoe sapo. KopmyckyispHo-
BOJIHOBOW nayanu3M. YpaBHeHue Ilmanka. I'mmore3a ae bpoitns.
KBaHTOBO-ME€XaHMUeCKass TeOpUs CTpoeHus aroma. IlpuHnun He-
onpeaeneHHocTd. KBantoBbie uncna. [lpunmun Ilaynu. [IpaBuio
Xynpaa. [Ipuauyun Hanmensient 3aepruu. [Ipasuna Kiteukosckoro.

[lepuoanueckuii 3aKOH M NEPUOJUYECKAs CHUCTEMA 3JIEMEHTOB
AN .MengeneeBa. Ctpyktypa u hopmMa NEPHOIUYECKON CHUCTEMBI.
S-, p-, d-, u f-anementsl. [lepuoauyeckie CBOMCTBA FJIEMEHTOB.

Xumuyeckass ¢Bsi3b. Tunbel xumuyeckou cBa3u. KoBaneHT-
Has (mossgpHas u HenomsipHas). Curma- u nu-cBsizu. OCHOBHBIE Xa-
PAaKTEPUCTUKU KOBAJICHTHOM CBs3M. [[nmHa m 3Heprus cssasu. Kpar-
HOCTb CBsi3U. [ 'mOpumaumzanus atomHbx opOuTtaneil. [lonspuzanus
CBsA3U. /IMIIONBHBIA MOMEHT CBSI3U. XapaKTEPUCTHKU B3aWMOJEH-
CTBYIOLLIMX aTOMOB: IOTEHLMAJ] MOHU3ALUHU, CPOACTBO K 3JIEKTPO-
HYy, 3JEKTPOOTPULATEIbHOCTb. VOHHAs CBsA3b Kak IIpeAesIbHbIN
Ciay4yall KOBaJEHTHON MOJSAPHON CBs3U. [[OHOpHO-aKUENTOPHBIN
MeXaHU3M 00pa30BaHUsl KOBAJEHTHOW cBsi3u. BojoponHas cBs3b.
MexMonekynsgpHas W BHYTPUMOJEKYJSIpHash BOJOPOAHAst CBS3b.
3HaueHue BOJOPOJHBIX cBsA3el. Metamnnueckas cBsi3b. Komruiekc-
Hble coenuHeHus. KoopaunammonHnas teopus. Kiaccuduxauus u
HOMEHKJIaTypa KOMIUIEKCHBIX coequHeHui. Jlucconuanus KoMm-
IUIEKCHBIX coelnHeHu. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO
noHa. [[puMeHeHrne KOMITJIEKCHBIX COCITMHEHUM.




JHepreTMKa M HalpaBJIeHHe XHMHYECKHX IPOLEecCOoB.
Tepmogunamuka. OYHKIIMKM U MMapaMeTpbl COCTOSHUS. BHyTpeHHss
sHeprus. llepBblii 3aKOH TEpMOAMHAMUKH. OHTAJbIIMs BEIIECTBA.
TernoBbie APPEKTH XUMHUUECKUX pPEAKIUNA. DK30- M IHIOTEPMH-
yeckue peakiuu. Tepmoxumuueckue ypaBHeHHs. 3akoH ['ecca.
[lonarue o6 »uTponuu. Bropoii 3akoH TepmonumHamuku. [loctymat
[Inanka. Dueprusi ['mb66ca oOpazoBanus BemiecTB. CTaHmapTHOE
COCTOsIHME BellecTBa. HanpaBiieHHOCTh XUMUYECKOTO TpoLiecca.

Xumuyeckass kuneruka. Karaaus. Xumuuyeckoe paBHoBe-
cue. Knaccudukanus peakiuii B XUMHYECKON KHHETHKE. ['oMo- u
rerTeporeHHsle peakuuu. CKOpoCcTh XMMUYECKON peakuuu. Pakro-
pBl, BIMSIOUIME HAa CKOPOCTb XUMHUYECKOW peakuuu. 3aKOoH Jei-
ctBuag macc. Kunermueckoe ypaBHeHue. llopsAanoxk U MoeKkyisp-
HocTh peaknuu. [IpaBuino Bant-I'odda. Teopust akTHBHBIX CTOJIK-
HOBEHUU. DHEpPrus akTUBalMu. Y paBHEHUE AppeHuyca.

Karanu3. ['omoreHHblii u rereporeHHbii karaiau3. WHruOuUTopsl.
Teopun karanuza. Kartanutuyeckue sasl. [Ipomotopsl. M36upa-
TEJIbHOCTb KaTaJau3aTOPOB.

OOpatuMbie 1 HeOOpaTUMble peakiuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecus. CMellleHHUE XHMHUYECKOTO
pasHoBecus. [Ipunuun Jle [laTenbe.

PactrBopsl. Vctunnbie pactBopsl. OOuiue cBoiicTBa pacTBO-
poB. PactBopumocTs. CriocoObl BbIpa)k€HHsI KOHLIEHTpAllUU pac-
tBOpOB.IloHsITHE 00 MaeanmbHOM pacTBOpe. PazbaBieHHbIE pacTBO-
pBI HERIEKTPOIUTOB. 3akoHbl Paynsa. Kpuockomust u 30yauocko-
nus. OcMoTHYEeCKOe AaBieHue pactBopa. OcMoc B IpUPOJIE.

PactBopbl 3nexTponuToB. M30TOHMUYecKHl KO3 PUIMEHT.
DNEKTPOIUTHUYECKAS AUCCOLMALUS B BOAHBIX pacTBopax. CuibHbBIE U
ciabple 3eKTpoiauTsl. KoHcTaHTa M cTeneHb JUCCOLMAlUU Ccra-
6oro snexTponuTa. 3akoH pazbasneHus OctBanbaa. Teopus cuib-
HBIX EKTpoauToB. Kaxxymascs cTeneHp TUCCONUauy CUIBHOTO
INEeKTpoNnUTa. AKTUBHOCTh U KOI(pPHUIIMEHT akTUBHOCTH. MoHHas
cuna pactBopa. MoHHOe npownsBeneHne Boabpl. BogopoaHblii moka-
3arenb. Metozsl onpeaenenus pH. Bydepusie pactBopsl. I'napo-
3 coneil. lonHble ypaBHEeHHs peakunu ruapoiausa. Koncranra u
cTerneHb ruaponausa. HeobpaTtumslil ruapomnus.

Hucnepcubie cucrembl. Kiaccupukanus AUCIEPCHBIX CHCTEM.
Cycnensun u smynscuu. KomoungHele pacTBOpBL. Y CTONYHMBOCTH
KOJUTOUJHBIX pacTBOPOB. CTpoeHHE KOJUIOMIHOW YacTUIBI U MHU-
LEeJIbl. DJIEKTPUYECKHE CBOMICTBA KOJUIOMAHBIX CUCTEM. 30U U
renmu. [lenTuzanms, koarymsuus, CeIMMEHTalMs KOJUIOMIoB. Pac-
TBOPBI BBICOKOMOJICKYJSIpHBIX coequHeHnit (BMC). Metoasl cuH-
te3a BMC. ®usnueckue 1 XuMHYECKHE CBOMCTBA MOJIUMEPOB.

OKHCINTEbHO-BOCCTAHOBUTE/IbHbIE peakluu. JJIeKTpo-
XUMHu4Yeckue mnpouecchbl. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pe-
akuuu. CTeneHb OKHCIIEHMs. BakHelline OKUCINUTENH U BOCCTAHO-
Butenu. Tunel OBP. IlpaBuna ypaBHUBaHUS B KHCIIOM, IIEIOYHON U
HEWTpanbHOW cpenax. YpaBHenume Heprcra. OB mnoreHnman.
Hanpasnenune nporekanus OBP. OB »kBuUBaJIeHT. DJEKTPOIHBIN
noTeHuan. Psa HanpsbkeHuil MetauioB. ['D. DiekTpoaBMXKyIIas
cwia. Onektponu3 kak OB mpouecc. DaeKTponu3 BOAHBIX PacTBO-
poB u pacmiaBoB cojieil. Kopposuss meramioB. CrocoObl 3alTUThI
OT KOPpO3UH.




YacTb 2. AHAJIMTHYECKAsT XUMUS

BBenenue. AHanuTuyeckas XMMHUS U XMUMHUYECKUN aHa-
nu3. OCHOBHbIE TOHSTHUS; METOJ aHaliM3a BEIIECTBA, METOJIMKA
aHaJIn3a, KAaYEeCTBEHHbIH XMUMHYECKUN aHAIN3, KOJIWYECTBEHHbBIN
xuMudeckuid aHanu3. OCHOBHBIC pa3/iesibl COBPEMEHHOM aHallu-
THUYECKON XUMHH.

AHaNUTUYECKUE TPU3HAKH BEIIECTB M AHAIUTHYECKUE pe-
AKLMM; TUIbl AHAJTUTHUYECKUX PEaKUHUHU M PEAreéHTOB. XapaKTepu-
CTUKA YYBCTBUTEIBHOCTH AHAIMTUYECKUX peakuuil (mpeneabHoe
pa3baBieHue, npeaenbHas KOHLIEHTPAlMs, MHUHUMAJIbHBIA 00bEM
MpeieIbHO pa30aBIEHHOTO PacTBOPa, Mpeaes oOHapyKeHwus, 0OHa-
py)KuUBaeMblii  (OTKpBIBa€MbIil) MHMHHMMYM, IIOKa3aTelb 4yBC-
TBUTEJIbHOCTH) .

O01mme TeopeTnyeckre OCHOBbI AHAJUTHYECKOH XMMUM.
[IpuMeHeHne HEKOTOPBIX IMOJIOKEHUN TEOPUH PACTBOPOB 3JIEKTPO-
JIUTOB ¥ 3aKOHA JICHCTBYIOLIMX MacC B aHAIUTUYECKo xumuu. Cro-
cOOBI BBIPAKEHUSI KOHIIEHTPAIIMU. AKTUBHOCTD JIEKTPOJIUTOB,
MOHOB; Kod(punreHT aktTuBHOCTH. VloHHAs cuia (MOHHAs Kpe-
MIOCTh) PAcTBOpPA; BIMUSHUE MOHHOW CHIIBI pacTBOpa Ha KOIPQuIm-
€HThl aKTUBHOCTH (MHAMBHUIYyaJbHbBIE, CPEIHEHOHHBIE) NOHOB. pH
BOJIHBIX PACTBOPOB 3JIEKTPOJIUTOB.

[IpuMeHeHne 3akoHa IEHCTBYIOLIMX MacC B aHAJIUTUYECKOU
xuMud. OCHOBHBIE THUIIBI PAaBHOBECHHU, MPUMEHIEMBIX B AHAIUTHU-
yeckoil xumuu. KoHcTaHTa XMMHMYECKOTO paBHOBecHUsS (MCTHHHAs
TEPMOJIMHAMHUYECKAs, KOHIIEHTPAIIMOHHAs) .

I'eTeporenHble paBHOBECUSI B CUCTEME OCAJIOK - HACBIIICH-
HBII PacTBOpP MaJIOPACTBOPUMOTO JIEKTPOJIMTA U UX POJIb B aHAJIU-
TUYECKON XUMUHU.

CnocoObl  BBIp@XXEHHS PACTBOPUMOCTH MAaJOPACTBOPUMBIX DJIEK-
TponuToB. [IpousBeaeHue pacTBOpUMOCTH (NIPOU3BEACHUE aK-
TUBHOCTH) MAaJOpacTBOPUMOIO 3JIEKTPOJIUTA. YCiIOBHE 00pa3oBa-
HUS OCaJKOB MAaJIOPACTBOPUMBIX SJIEKTPOJIMTOB. BimsHue pa3
JUYHBIX (DAKTOPOB Ha TOJIHOTY OCAXKIEHUS OCAIKOB M MX PaCTBO-
penue. J[poOHoe ocaxnenue. IlepeBos OAHMX MamOpPaCTBOPUMBIX
AJIEKTPOJIUTOB B JPYTHE.

KucioTHO-0CHOBHBIE pAaBHOBECHS M MX POJIb B aHAIMUTHYECKOU
XUMUH.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PABHOBECUS M HUX POJIb B
aHATUTUYECKON XMMUH

OKUCTUTENEHO-BOCCTAHOBUTENbHBIE CHCTeMBI. [ nyOmHa
MIPOTEKAHUS OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEaAKITUH.

Hcnonbs3oBaHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAK-
U B aHATMTUYECKON XUMHUH, B (papMalleBTUYECKOM aHaJIH3e.

PaBHOBecust KoMIIIIEKCOOOPa30BaHMs U UX POJIb B aHAIUTH-
YEeCKOU XUMUH

Memooust pazdenenus u KOHUEHMPUPOBAHUA GEULECE 6
AHATUMUYECKOU XUMUU

Hekotopsie ocHOBHbIE MOHATHS (pa3feneHue, KOHLEHTPU-
poBaHHO. KO3 duieHt (pakrop) KoHIeHTpupoBaHus). Kinaccu-




dbuKanus METOIOB pa3/eNCHUs M KOHIICHTPHPOBAHUS (Me-
TONbl HC-TIAPEHMSI, O30JICHHE, OCAXKICHHE, COOCAaXJCHHUE, KpU-
CTAJUIM3ALMUs, OKCTpAKIMs, wu30uparenbHas ancopOIHs, 3JeK-
TPOXUMHUYECKHUE U XpoMaTorpaduyecKkue METOIbI).

Xpomamozpaguueckue memoost ananusa.

Xpomarorpadusi, cyuHocTs Merona. Knaccudukanus
xpoMaTorpauueckux METOJOB aHalu3a: [0 MEXaHU3MYy pasje-
JICHUsI BEUIECTB, IO arperaTHOMY COCTOSHUIO (a3, MO TEXHUKE
AKCIIEPUMEHTA, TI0 CIIOCO0Y OTHOCUTEIBHOTO MepeMeieHus ¢a3.

KauecrBennblii xumuyeckuii ananau3s. Kiaccudukanus
METOI0B KAQ4eCTBEHHOTO aHanu3a (IPOOHBIM M CHCTEeMaTHYECKHUH;
Makpo-, HOJIYMUKPO-, MUKPO-, YIBTPOMUKPOAHAIIU3).

AHaJIUTUYECKHE PEaKLUU U PEeareHThl, UCIOJIb3yEMbIE B Ka-
YeCTBEHHOM aHanu3e (crneuuduueckue, CeNeKTHBHBbIC, TPYIIO-
BbIC).

Kauecmeennulii ananu3z Kamuonoe u aHuoH08 AHamuTH4e-

CKasi KJIacCU(UKAIMsI KaTHOHOB IO TPYIIIIaM
(cynbduaHas WM CEpOBOIOPOJHAS, aMMHadHO-(pocharHas, Kuc-
JIOTHO-OCHOBHas1). OrpaHUYeHHOCTH J1I000# Kiaccudukanuu KaTu-
OHOB.

KucnorHo-ocHoBHas Kiaccu(pUKalus KaTHOHOB MO TPYII-
naM. AHaJIUTUYECKHE PEAKIMM KaTHOHOB Pa3jMUYHbIX aHAJIUTHYE-
CKHUX TPYIIIL.

AHnanuTHdeckas Kiaccu(pUKaIys aHUOHOB (IO CIIOCOOHO-
CTH K O0Opa30BaHHUIO MaJIOPACTBOPUMBIX COEIWHEHUUN MO OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENIbHBIM CBOMCTBaM). OTpaHUYEHHOCTb JIIO-
0ol KIaccu(pUKalliu aHUOHOB. AHATMTHYECKHE PEAKIMU aHUOHOB
Pa3IMYHbIX aHAIUTUYECKUX Ipynn. MeToJbl aHanu3a cMecel aHu-
OHOB Pa3JIMYHBIX TPYIIIL.

AHanu3 cmeceil KaTHOHOB U @HUOHOB.

KonuuyecrBennsblii ananus. Knaccuduxanus meronoB ko-
JIMYECTBEHHOTO aHaliM3a (XUMHUUYECKHE, PU3HUKO-XUMHUECKHE, OHO-
JIOTHYECKHE).

TpeboBanusi, peaAbIBIIEMbIE K PEAKIUAM B KOJIMYECTBEH-HOM
aHaJuse.

I'paBuMeTpHryecKuil aHaIu3
OCHOBHBIE MOHATHS TPaBUMETPUYECKOTOo aHanu3a. OCHOB-HbIE
3Tanbl FpaBUMETpHUECKOro onpenenenus. Ocaxnaemas u rpa-
BUMETpHUYECKast GOpPMBL.

[IpuMepsl rpaBUMETPUYECKHUX ONpeneneHu. Xumuue-

cKue mumpumempuueckue memoowt ananuza. Oxuc-
JINTEJIbHO-BOCCTAHOBHUTE/IbHOE THTPOBAHHE

CYIJ_IHOCTL METoJa. KHaCCI/I(bI/IKaL[I/IH PEAOKC-MCTOOOB.
VcaoBus MMPOBEACHUA OKUCIUTEIIBHO-BOCCTAHOBUTCIIBHOT'O THUT
poBaHUA. TpeGOBaHI/I}I, OpCABABIACMBIC K PCAKIIUAM. Bunpl

OKHCITUTEIHFHO-BOCCTAHOBUTEILHOTO TUTPOBAaHUA (MpsAMOe, 00pat-
HO€, 3aMECTUTEIBHOE) U PACUEThl PE3YJIbTATOB TUTPOBAHUA.

Ilepmanranaromerpuyeckoe THTpoBaHHe. CyIIHOCTh
METOJa. YCJIOBUs MPOBEICHUS TUTPOBAHMSA. TUTPAHT, €r0 MPUTO-
TOBJICHHE, CTAHAAPTHU3ALMS. Y CTAaHOBJICHHE KOHEYHOW TOYKH THUT-
poBanus. [IpuMeHeHre nepMaHraHaTOMETPHUH.




HonomeTpuueckoe THTpOBaHMe IS ONpENETEHNS BOC-
CTaHOBUTENEH OpsAMbIM TUTpoBaHWEM. CymHOCTh MeTona. Tut-
paHT (CTaHAApPTHBINA PAcTBOpP 1OAA), €TO0 NMPUTOTOBIEHUE, CTAHIAP-
TU3alMsl, €ro IPUTOTOBJICHHUE, CTaHJAPTU3aLUs, XpAHEHHUE. Y CIIOo-
BUsI TIPOBEJICHUSI TUTPOBAHUS, ONpPE/ICIEHHEe KOHEUYHON TOUKH THUT-
poBaHus. [Ipumenenue meroaa.

Honomerpuueckoe THTpPOBAHHME Ul ONpEICICHHS
OKHCIIUTENIEN 3aMECTUTENIbHBIM TUTpOBaHHEM. CyIIHOCTbh METO/a.
TutpanT (cTangapTHBIN
pacTBop THOCYJNb(aTa HATpHs), €ro MPUTOTOBIIEHUE, CTaHIAPTHU3A-
uus. [Ipumenenune meropa.

Xuopitonomerpuyeckoe TUTpoBaHue. CyIIHOCTh METO-
na. TutpaHt, €ero NpUroToBJIEHUE, CTAHAAPTU3ALMS. Y CIOBUS IIPO-
BeJIeHUs TUTpoBaHus. [IpumMeneHune xnopiogoMeTpuu.

HonaTomerpuyeckoe TuTpoBanme. CYIIHOCTH METOJA.
TuTpanT Meroaa, ero MpuroToBieHue, crangaprusauud. Onpene-
JIEHWE KOHEYHOU TOYKU TUTpOoBaHus. [I[puMeHeHre noJaTOMETpUH.

Bpomatomerpuueckoe tTutpoBanne. CylniHOCTh METOJA.
Tutpant merona, €ro MPUrOTOBIECHHUE, CTaHAAPTU3ALMA. Y CIIOBUS
MIPOBECHUS] TUTPOBAHUS, ONPEACICHUE KOHEYHOM TOYKH TUTPOBA-
Hus. [I[pumenenue GpomaroMeTpum.

Bpomomerpnueckoe tutpoBaHue. CyIIHOCTH METOJA.
TutpanT MeTo1a, ero MpUroToBiieHue. [IpuMeHeHne OPOMOMETPHH.
Bpomu-6pomaromerpusi.

Kommiiekconomerpuueckoe turpoBanue. Ilonstue o
KOMILUIEKCOHATaX METauIoB. PaBHOBecHs B BOJHBIX pacTBOpax
OJITA. CocTaB ¥ yCTOMYMBOCTh KOMITJIEKCOHATOB MeTa/lIoB. CyIil-
HOCTh METOJ]a KOMIUIEKCOHOMETPUYECKOrO TUTpoBaHMs. Kpussie
TUTPOBAHUS, UX PACUET, HIOCTPOCHHE, AaHATHU3.

Yacts 3. Opranuyeckasi XuMus

Teopernueckue OCHOBbI opranmyeckoii xumum. [Ipenmer op-
rannyeckoil xumuu. CBs3b OpraHU4eCKOd XUMUU C OMOJIOTHEH, Me
TUIMHON U CEeITBCKUM XO35MCTBOM. OCHOBHBIE TIOJIOKEHUST TEOPUU
XUMHUYECKOTO CTPOCHUSIOPIraHUYECKUX COEIIU-
Henui A.M.bytnepoBa. 3nauenne teopuu. Knaccudukamus opra-
HHUYE-CKUX COCIVHEHUW M OPraHUYECKUX peakuui. MHIyKTUBHBIN
ah-dexT u dpdext conpsikenus. 'OMOTUTHYECKUN U TETEPOTUTH-
Yye-CKUU pa3phIBbl CBSI3U.

IIpenenbHbIe yriieBoaopoabl (aJKaHbl). ['oMoIornueckui
psa u ero obmas Gopmyna. 'omonorudeckas pasHocTh. M3omepusi.
Homenkiarypa TpuBHalibHasI, palliOHAIbHAS U CUCTEMATHYECKas
NIOITAK. Pagukans! (ankuibl): onpeseneHne U Ha3Banus. Haxox-
JICHHE JIKaHOB B Ipupoie. PU3nyeckue 1 XMMHUYECKHUE CBOMCTBA.
Aakenbl. BTopoe BajeHTHOE COCTOSHME aToma Yriepoja:
spz-m6p1/1)11/13au1/151. OJIEKTpOHHAsl TpPHUpOAA, T€OMETpUS U CBOW-
CTBa IBOHHOU cBa3u. Pasnmuume o- U m-cBsa3eil. I'omMonornueckuit
psaa, oOmas Qopmyna, HOMEHKIATYpa W HM30MEpHUsS IIEeMH, TO-
JIOKEHUS




nBOWHOM cBs3u. CriocoObl monmyyeHus. GU3N4ecKue U XuMu-
yeckue cBoiictBa. [IpaBuno MapkoBHuKOBa. Peakiiuu npuco-
eIMHEHHSI, OKHCIICHHUS, TIOIMMEpU3alui. MeToabl HACHTU(DUKALIUH.

AJIKHHBI. ALIETUJIEH, TOJIYYEHUE U TEXHUUYECKOE IPUMEHE-
Hue. dusnyeckue cBoiicTBa. XMMHUUecKHe CBOMCTBA. [Ipumenenue
alleTUJICHA M €ro TOMOJIOrOB. MeTo/ bl HACHTU(HUKAIIHH.

Aaxanuenbl. Knaccudukanusa. byramuen (muBHHWIII), W30-
IIPEH, XJIOPOIPEH; MX IPOMBILUICHHbII CHHTE3 U INPUMEHEHHE.
MeToapl CUHTE3a JUEHOB C CONPSIKCHHBIMU CBS3IMU. XUMHUYECKUE
CBOICTBA JUEHOB C CONPSIKEHHBIMU CBSA3SIMHU.

Apenbl. HomeHnknarypa u u3oMepus yrieBOLOPOAOB psaa
OeHzona. Meroapl nonydeHus. dusznyeckre U XUMHUYECKUE CBOM-
CTBa.

Huknoankanpl. [{UKIOroMOJIOrH4EeCKUE PAIbl: U30MEPUS.
CriocoObI TONYy4YeHUsT U3 apOMATHYECKUX YTIIEBOJIOPOJIOB, JUTAIIO-
TEHIIPOU3BO/IHBIX U JUKApPOOHOBBIX KUCIIOT. XUMHUYECKUE CBOMCTBA
MaJbIX U OOJIBIIMX IIUKJIOB.

Tepnennl u crepounasnl. [IpupoaHble NCTOYHUKN H30IPEHO-
unoB. Xusnma u ee mepepaborka. Kammdomp. Cxummmap. Hx
HaxoxJeHue B npupoze. [lonsatue o TeprneHax u 3pUpPHBIX Maciax.
Crioco6s1 Beienenusi. Knaccupukanus. Anudarudeckue TeprieHbl
U TEPIIEHOMJBI: MHUPLEH, I'EPaHUOJI, JUHAJIOOJ, LHUTpanb. MOHO-
LUKIUYECKHE TEpIEHbl: JIMMOHEH, MEHTOJI, KapBOH. buiukianue-
CKUE TEepIeHbI: a-IIMHEH, ero nepexoia B nuHaH. Kamdopa, GopHe-
os. KaporuHouapl: NMKONKH, KapoTUHBI, BUTaMUH A. CTepouJibl:
CTEpPHUHBI, JKEIYHbIE KHCIOThI, CTEPOUIAHbIE TOPMOHBI (3CTPOH, Te-
CTOCTEPOH, KOPTUKOCTEPOH, MTPETHNU30II0H).

I'anorennpousBoaHbie yriesogopoaoB. Kiaccuduxamms,
u3oMepus © HOMEHKiarypa. OOmme CcrmocoObl MOTyYEHUS.
XHWMHYECKUE CBOMCTBA TaJOr€HNPOU3BOAHBIX APOMATHUYECKUX Y-
JIEBOJIOPO/IOB. 3aBUCUMOCTh aKTUBHOCTHU TajIoT€Ha OT €ro MOoJoXke-
Husl. [IpuMeHenne rajnoreHnpon3BOIHBIX B CEILCKOM XO3SIMCTBE.
CnupTtsl, geHoIbI, MEPKANTAHbI, NPOCThIe dPUPBI U IPHU-pbI
HeopraHu4eckux Kucjaor. Cruptel. OmnpenencHue M KJIaccu-
¢ukanus. IlpenenbHble oqHOATOMHBIE CIUPTHI (ankoronu). ['omo-
JIOTMYECKUH psAfl, ©30MepUs U HOMeHKIaTypa. CriocoObl NOaydeHus
U3 MPEAETIbHBIX U 3TUJICHOBBIX YIJI€BOJIOPOAOB, IaIOr€HIIPOU3BO/I-
HBIX, CIOXHBIX 3(HUPOB, KAPOOHUIBHBIX coequHeHn. DPusnyeckue
cBoiicTBa. XHUMHUYECKHE peaKkUUd (QYHKIMOHAIBHONH TPYMIIHL.
OxucneHne NepBUYHBIX, BTOPUUHBIX M TPETUYHBIX CIUPTOB. [le-
rypaTaius. ¥ JAerujpupoBaHue. JIByXxaTOMHbIE CHUPTHI (TJH-
konn). Tpexatomuble ciupThl. M3oMepus u HoMmeHkIarypa. dusu-
YECKHE CBOMCTBA. XMMHMYECKUE CBOMCTBA. B3anMHoOe BIMsSHUE BYX
(YHKIMOHATIBHBIX IPYIIIL.

®enonbl. CTpoeHHE, HOMEHKIIATypa, u3oMepus. IIpupoaHbie
UCTOYHUKU M CIIOCOOBI MONy4yeHHUs (EHOIOB U3 aMHUHOB, TaJOreH-
MIPOM3BOJIHBIX M YIJEBOAOPOAOB. DU3NYECKHE UM XUMHUYECKHE
cBoiicTBa. /I[ByxaTOoMHBIE M TpexXaTOMHbIE (PEHOJBI: MUPOKATEXUH,
PE30pLMH, THAPOXUHOH; UX CTPOCHUE, CBOWCTBA, 3HAYCHUE. XHWH-
ruapod. Iluporamiosn.

AMUHBI 1 AaMHHOCTIMPThI. AMUHBI KaK ITPOU3BOJHbIE aMMHa-




Oxcocoenunenns. Omnpeneneane. Homenknatypa. Kapbo-
HWIbHAs Tpynna, ee crpoeHue. [lonyuenne kapOOHUIIBHBIX COEAU-
HeHull. OKuclIeHne aabAeruioB U KeTOHOB. CXOJICTBO U pa3iinyue
IBJETUA0B U KETOHOB. MypaBbHHBIN anbierus (popmanbaerun);
IIOJIyUEHUE M CBOMCTBA. YKCYCHBIM anbaerua. AuneroH. Hempe-
JIEJIbHBIE ATIbACTUIBL.

benszanpaernn. Pasnnune m cXoICTBO apOMaTH4ECKUX M ajlH-
(daTtryeckux anbaeruaoB. AnetopeHoH u OeH30(EeHOH KakK MpuMep
KETOHOB apomaTrudeckoro psaa. Buramunsl rpynns! K. [lonsrue o
XUHOHAX.

KapGonoBbie kuciaorbl. OnpeneneHue, HOMEHKIATypa, U30-
Mepus, 3JIEKTPOHHOE CTPOECHUE KapOOKCUIbHOM IPyIIIbI.

MypaBsunas kucnora. Haxoxnenue B mpupoje. CBolicTa:
OKHUCJICHHE, JAeruapartanus. YKcycHas kucnora. [lomydenue w3
npeBecunsbl, criupta. CBolicTBa U peakuuu. [lanbMuTuHOBas U cTe-
apuHOBas KUCIOTHl. beH3oliHas Kuciora.

@OyHKIHOHAJIbHBIE TPOM3BOJHbIE KAapOOHOBBIX KHCJIOT.
Conu, rajoreHaHruapUJIbl, aHTUAPUIBI, AMUJIbI, HUTPUJIBI, CIIOXK-
Hble 3QUpbl. XiopupoBaHue KuciuoT. CinoxxHble 3¢upsl. [lomyuenue
U3 KUCIOT (3TepuduKanys), aHTUAPUIO0B U XJIOpaHTuaApuaoB. du-
3UYECKHE U XUMUYECKUE CBOMCTBA.

AMuapl KHCIOT. ['oMonorudeckuil psi, HOMEHKJIATypa U IO-
Jy4eHUE U3 KUCIIOT, TAJIOTEHAHTUIPHUIOB, CIIOKHBIX A(PHPOB M HUT-
pwioB. XuMuyeckue cBoictBa. Aueramun. [lonmakpunamua, mo-
JIy4eHUE, CBOMCTBA U NIPUMEHEHUE B CEJIbCKOM XO3SIICTBE.

Juxap6oHoBble KHCaA0TBI. OO0IME METOJbl CHUHTE3a.
[[laBeneBasi, MajlOHOBas, SIHTapHas, IJIyTapoBass M aJUNUHOBAs
KUCIOTHL. OcoOble CBOWMCTBA METHJICHOBOM TIPYIBl MajJOHOBOIO
adupa. AHTHIPUABI IUKApOOHOBBIX KHUCIOT. DTaneBas KUCIOTa U3
HadTamuHa. TepedraneBas KUCIIOTa M CHUHTETHYECKHE BOJIOKHA!
KalpoH, HalJIOH.

HenpenenbHble KHCJI0TBbI. AKPUIOBas KUCIIOTa, €€ 3(UpHI,
HUTpwI. MetakpuioBas kucnora. [lmactmaccel Ha ux 0aze (opr-
cteksio). dymapoBast U MaJeMHOBas KUCIOTHI. Pasnnune cBOMCTB
reoMeTpuueckux uzomepoB. OyienHOBasi, JIMHOJIEBAas U JMHOJIEHO-
Basi KMCIIOTBHI.

JInmuawl. Knaccuduxanus. XKupsl. Pacnipoctpanenue B npu-
poze, coctaB u crpoeHue. Kimaccudukanus xupos. OTinyue xuju-
KHX JKHPOB OT TBEPJbIX. XUMUYECKHNE CBOWCTBA: OMBUICHUE U TH/]I-
porenuzanus. [Iporopkanue xupoB, nonuMepusanus macen. Ilpe-
BpallleHue KUJIKUX )KUPOB B TBepAble. TexHudeckas nepepaboTka u
MCII0JIb30BaHNE. 3HAYEHHUE KUPOB U JINIIUIOB.

Mpsia u gereprentbl. OU3NMKO-XUMUYECKOE OOBICHEHUE MO-
IOLIET0 AeUCTBUS MbUIA. VICKYyCCTBEHHBIE MOIOILIUE CPEACTBA, MPO-
OseMa YHUYTOXEHHUS UX 0TX0/10B. Bocku. Onuda, CUKKaTHUBBI.

Crnoxusle nmunuabl. Docdaruabl, tenuTunsl, kedaaunasl. Pac-
npoctpanenne. CocraB M cTpoeHHe. buonormueckoe 3HayeHue:
POJIb CIOXKHBIX JUIUAO0B B (POPMUPOBAHUH KIETOYHBIX MEMOpaH.

AMMHOKHCI0TBI U Oeaku. OnpeneneHue M Kiaccudu-
kauus. M3omepus, HoMeHKiarypa. Pacnpoctpanenue B mpupone.




BblJIeJIeHUs U aHanu3a. [lonunenTtunel u Oenku. Pacnpocrpanenue
B npupoze. MHorooOpasue 0enkoB U UX poiib B npupojae. Ousuue-
CKUE U XMMHUYEeCKue cBoiicTBa OenkoB. OcaxeHue, U303J1eKTprye-
CKasi TOYKa.

HyxJsiemHoBble kucjaorbl. Hyxieonporeuabl, HyKIEHHOBBIE
kucinotsl. O6mas knaccupukanus (JHK, PHK).

BuoJjiornyecku aKTHBHBIE OPraHMYecKHe COeJIMHEHHS B
ceJIbCKOM Xo03sliicTBe. buosornueckoe paBHOBECHE M JIEATEllb-
HOCTBH uenoBeka. [lecTuuuapl; ux KiaaccupuKarms.

WucexkTuiuapl; ux KiaccuuKamms mo TUIY aedcTBus. Pes3u-
cTeHTHOCTh. MHCcekTuimanpie ropmonbl. @yHrunuasl. ['epouriu st
CIUTONTHOTO U m3buparensHOro nevictBus. ['pynma tpuasuna. [Ipo-
U3BOJIHBIE MOUYEBUHBI — IepOULIIBI HOBOTO MOKOJEHUs. Perynsarto-
pBI pocTa pacTeHUil: WHAOIUIKAPOOHOBBIE KHCIOThI, KHHUHBI, THO-
OepeulnHBl, 3THIIEH, a0clIM30Bas KHUCIOTa. MIHCEKTOpenesuIeHTHl,
MCEKTOATTPAKTAHTHI, XeMOCTEepHUIN3aTophl. [IpocTarnanauHel.

3HaHUsl, YMEHHUS H HA-
BBIKH, MOJIyYaeMble B
npoiecce H3y4eHus TUC-
HMILJTHHBI

B pesyabrare u3y4yeHusi AMCUMILIMHBI CTYAEHT J0JIKEH
3HaTh:
OCHOBBI CTPOEHHUS BEIIECTBA (aTOMOB, MOJIEKYJ, KPUCTAIJIOB); OC-
HOBBI KHHETHKU U TEPMOJIMHAMUKHA XUMUYECKUX MPOIECCOB; OCHO-
BBl JJICKTPOXUMHUH; OCHOBBI T€OPUU PACTBOPOB JIIEKTPOIUTOB H
HERJIEKTPOJIMTOB; XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOP-
TaHUYCCKHUX BCEHICCTB, MECCTO AHAIMTHYECKOM XWMHU B CHCTEME
HayK; CYIIECTBO PEAaKLUil U MPOLIECCOB, UCIOIb3YEMbIX B aHAJM-
TUYECKOW XUMUU; MIPUHILIUIIBI M 00JaCTHU UCIIOJIB30BAHUS OCHOBHBIX
METOJIOB XUMUYECKOTO aHANU3a(XUMHUECKUX, PUIUKO-XUMUIECKUX
U (U3NYECKUX); TEOPETUYECKUE OCHOBBI OPraHMYECKON XHMHUH,
OCHOBHBIE KJIACCHI OPraHUYECKUX COCIUHEHUN — CTPOEHHE, CIIOCO-
ObI osTyyeHusl, (pU3NYECKHe U XUMHUECKUE CBOICTRA.

yMeTh:
COCTaBJIATH 3JICKTPOHHBIC (bOpM}’J'II)I aTOMOB XHMMHUYCCKUX JJICMCH-
TOB, ONIPEAEIATh UX XapaKTEPHBIE BAJICHTHOCTH U CTEIIEHU OKHCIIE-
HUS, W3MEHEHHE  KHCIOTHO-OCHOBHBIX W  OKHUCIMUTEIBHO-
BOCCTAHOBUTENIBHBIX CBOWCTB BEUIECTB; PACCUUTHIBATh KOHIIEHTpA-
IIMM BEIECTB B PAacTBOPAX; PACCUUTHIBATh CKOPOCTH XMMHMUYECKHUX
IIPOLIECCOB U PAaBHOBECHBIE COCTOSIHMSI OOpaTHUMBIX peaklui; pac-
CUHUTHIBATh TCIIJIOBBLIC 3(1)(1)CKTI)I U OOCHUBATHL BO3MOKHOCTB IIPOTEC-
KaHHs XUMHYECKUX IPOLIECCOB; MPOU3BOAUTH pacueTsl pH pactso-
POB KHCJIOT, OCHOBAHMM, COJIEH; paccTaBiATh KOI(PPUIMEHTH B
YPaBHEHUSAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI; paccuu-
ThiBaTh J/IC raJbBaHUYECKUX DJIEMEHTOB; BJIAJETh METOJOJIOTUEN
BI)I60pa MCTOOOB aHAJIM34; BBIACIIATL W OYHUIIATH OPraHUYCCKUC
COEJIMHEHUS, TIPOBOIUTh KAaYECTBEHHBIN aHAIN3 OPTaHUYECKUX CO-
€IUHECHU.

BJIA/I€Th:
HaBbIKaMu  Oe3omacHOi paboThl B XHMMHYECKOW Js1abopaTopuu;
B3BELIMBAHMS, U3MEPEHHS OOBEMOB U IUIOTHOCTEH JKUAKOCTEH;
onpezeneHuss pH pacTBOpoB; MPUTOTOBIIEHUS PACTBOPOB C 3ajaH-
HOW KOHLIEHTPAIMEN; KAaU€CTBEHHOI0 XMMHYECKOTO aHaIu3a; KOJIH-
YEeCTBEHHOTO (0OBEMHOr0) XMMHUECKOTO aHAIM3a; aHalIu3a KHC-
JIOTHO-OCHOBHBIX N OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX




CBOMCTB BEIIECTB; pa0OTHI ¢ XUMHUYECKOHN MOCYI0H, pabOTHI ¢
OpraHru4e-CKUMH BCUICCTBAMU, C TCXHUYCCKUMHU U aHAIITUTUYCCKUMU
BECAMH.

O0BbeM JUCHUILINHEI |
BH/IbI Y4eOHOI1 padoThI

Bup yueonoii paGorsl | Beero ceMecTp
4yacoB 1 2 3

OO01mas Tpy10eMKOCTh 324 99 117 108
JICITUTUIAHBI

AyauTOpHBIE 3aHATHS 170 50 68 52
Jlexiuu 88 18 34 36
JlaboparopHble 3aHATHS 82 32 34 16
CamocTosTeabHas padbo- 118 49 49 20
Ta CTYJICHTOB

Kontposb 36 - - 36

®opMbI TEKYHIEro U py-
0€sKHOI0 KOHTPOJIA

TecToBble 3a1aHNs, KOHTPOJIbHBIE PaOOTHI.

®opMBbI POMEKYTOU-
HOT'0 KOHTPOJISI

3ayer BO 2 ceMecTpe, FK3aMeH — B 3 CEMecTpe.

OO0pa3oBaTelIbHbIC [Ipu monroroBke OakaaaBpOB-OMOJIOTOB HCIIONB3YIOTCS CIEAYIONIUE OC-
TEXHOJIOTHH HOBHBIC ()OPMBI TIPOBEICHUS YUCOHBIX 3aHATHIA:

WHTEPaKTHUBHBIE JIEKLINUU;
JeKUU-TIpecC-KOH(EPEeHINN;

TPEHUHTH U CEMUHAPHI 110 Pa3BUTHIO MPO(ECCHOHATBHBIX HABBIKOB;
IpYIIOBEIE, HAYYHBIE TUCKYCCHH, IeOaTHI.




HNudopmanronHoeobecnieueHre 0a3pl JAHHBIX, HH-(DOPMAITHOHHO-
CTPaBOYHBIE U TIOUC-KOBBIC CHCTEMBI
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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.genebee.msu.su/journals/botany-r
http://www/kodges.ru/35955-botanica
http://www.big-library.info/
http://www.big-library.info/
http://www.rusbooks.org/naukatehnica/9856-morfologia-ianatomia-vysshikh-
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/

