AHHOTALUSA
padoyeil mporpaMMbl JMCHUIINHBI «XHMMS»
OcHoBHOI1 MpogeccHOHAIBLHON 00pa30BaTe/bLHON MPOrPaMMbI
Hanpasienue noarorosku: 35.03.07 TexHoJiorusi npou3BoJACTBA U epepa-
00TKH CeJIbCKOXO03SICTBEHHOM NMPOYKIIUH

Hean u3yue- eassMu 0CBOCHUSA TMCHUIUIMHBI «XUMHS» SABJIAKTCH:
HHS TUCIH- oOydeHre CTYyJEeHTOB HEXUMUYECKHX CIIEUAIBHOCTEH By3a OC-HOBaM
IJIMHBbI oO1Ield, aHAMTUYECKOM M OpPraHUYeCKOM XUMHUHU, a TaKxKe

CHeLMalbHBIM DPa3/ielaM Kypca, 3HAHUSl KOTOPBIX MOTYT OBITb HC-
MOJIb30BAaHbI B JaJbHEUIIEH TPOPeCCHOHATBHON NesITeIbHOCTH
(GbopMHpOBaHHE Y CTYIEHTOB CIELUAIBHOIO THIA XHMHYECKOTO
MBIIIJICHNUS;

OCO3HAHHE POJIN XMMHHU B IIPOLIECCE OXpaHbl OKPY’KAIOLIEH 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 I1ast 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 POLIECCOB.

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 3a7a4;

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:

MaTEeMaTHUKOCTATHCTUYCCKUMU METOIaMu 00padoT-
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, ITyOJIH-
Kanui, 1 Oubmuorpadun o HayIHO-
HCCIIEIOBATENBCKOM paboTe ¢ y4eToM TpeOoBaHHH
WHPOPMAIMOHHOHN Oe30MaCHOCTH




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
CEIIbCKOX0351H-
CTBEHHBIX KYJIbTYD
MIPUMEHUTENBHO K
MMOYBEHHO- KJIMMa-
THYECKHUM 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
AUCHHUILINHBI

Yacrtp 1. O0mas xumus

BBenenue. IIpeamer u 3agaun xumMun. Mecto XUMUH B Py
byHIaMeHTaNBbHBIX HayK. ATOMHO-MOJEKYJISIpHOE YyYeHHE. ATOM.
Mounexyna. IIpocteie u crnoxsble BemecTBa. OTHOCHTEIbHAS aTOM-
Has Macca, OTHOCHUTENbHAsA MOJEKyJsapHas macca. Monb. Modsip-
Hast macca. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBI.3aKOH 3KBHBA-
JIEHTOB. MeTOo bl OIIPEAEIICHNs] SKBUBAJIEHTA IIPOCTOIO U CIIOKHOTO
BELICCTBA.

Crpoenne aroma. Ilepuoanyeckuii 3aKOH M NepUOANYE-
ckas cucrema 3jiemeHToB [.M.MenaeneeBa. CocraB aTOMOB.
OnemeHTapHble yacTHlbl. ATomHOoe sapo. KopmyckyispHo-
BOJIHOBOW nayanu3M. YpaBHeHue Ilnmanka. I'mumore3a ge bpoitns.
KBaHTOBO-ME€XaHMUeCKass TeOpUs CTpoeHus aroma. IlpuHnun He-
onpezneneHHocTd. Keantosblie umcina. [Ipunnun Ilaymu. IIpaBuio
Xynpaa. [Ipuauyun Hanmensient 3aepruu. [Ipasuna Kiteukosckoro.

[leproguueckuii 3aKOH M INEPUOJMYECKAss CHCTEMa DJJIEMEHTOB
AN .Mengeneepa. Ctpyktypa u opmMa NEPHOIUYECKON CHUCTEMBI.
S-, p-, d-, u f-anementsl. [lepuoanyeckre CBOMCTBA HIEMEHTOB.

XuMunyeckas cBsi3b. Tunbl XxuMudeckon cBaA3u. KopanmeHT-
Has (nossipHas u HenoJsipHas). Curma- u nu-cBsizu. OCHOBHBIE Xa-
PAaKTEPUCTUKU KOBAJICHTHOM CBs3M. [[nmHa m 3Heprus cssasu. Kpar-
HOCTh CcBs3U. ['mOpuauzanus aromubix opOutanei. [lonspuszanus
CBsA3U. /IMIIONBHBIA MOMEHT CBSI3U. XapaKTEPUCTHKU B3aWMOJEH-
CTBYIOIIIUX aTOMOB: IOTEHIMAJ MOHMU3ALMH, CPOACTBO K DJIEKTPO-
HYy, 3JEKTPOOTPULATEIbHOCTb. VOHHAs CBsA3b Kak IIpeAesIbHbIN
Clay4all KOBaJEHTHON IOJSAPHON CBA3U. [JOHOpHO-aKLENTOPHBIN
MeXaHU3M 00pa30BaHUsl KOBAJEHTHOW cBsi3u. BojoponHas cBs3b.
MexxMoneKkynspHass M BHYTPUMOJIEKYJIIpHas BOJOPOAHAs CBS3b.
3HaueHue BOJOPOJHBIX cBsA3ei. Metamnnueckas cBsi3b. Komrmiekc-
Hble coenuHeHus. KoopaunammonHnas teopus. Kiaccuduxauus u
HOMEHKJIaTypa KOMIUIEKCHBIX CO€QUHEHuH. Jlucconmamus KOM-
IUIEKCHBIX coelnHeHu. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO
noHa. [ I[puMeHeHne KOMIUIEKCHBIX COCIMHEHHM.




JHepreTMKa M HalpaBJIeHHe XHMHYECKHX IPOLecCOB.
Tepmogunamuka. OYHKIIMKU U MapaMeTpbl COCTOSHUS. BHyTpeHHss
sHeprus. llepBelii 3aKOH TEpMOAMHAMUKH. OHTAJbIIMs BEIIECTBA.
TeroBbie APPEKTH XUMHUUECKUX pPEAKIUNA. DK30- M IHIAOTEPMH-
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. Karaans. XumMmudeckoe 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. llopanoxk u MoOekyisp-
HocTh peaknuu. [IpaBuino Bant-I'odda. Teopust akTHBHBIX CTOJIK-
HOBEHUU. DHEpPrus akTUBalMu. Y paBHEHUE AppeHuyca.

Karanu3. ['omoreHnHblii u rereporeHHbii karanu3. MHruOuUTopsl.
Teopun karanuza. Kartanutuyeckue sasl. [Ipomotopsl. M36upa-
TEJIbHOCTb KaTaJau3aTOPOB.

OOpatuMbie 1 HeOOpaTHMble peakiuh. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecus. CMellleHHE XHMHUYECKOTO
pasHoBecus. [Ipunnun Jle [latenbe.

PactrBopsl. Vctunnbie pactBopsl. OOuiue cBoiicTBa pacTBO-
poB. PactBopumocTs. CriocoObl BbIpa)k€HHsI KOHLIEHTpAllUU pac-
TtBOpOoB.IloHsiTHE 00 HMaeanbHOM pacTBOpe. Paz0aBieHHbBIE pacTBO-
pBI HERIEKTPOIUTOB. 3akoHbl Paynsa. Kpuockomust u 30yauocko-
nus. OcMoTHYeCcKoe JaBieHue pacTBopa. OcMocC B IpUPOJE.

PactBopbl 3nexTponuToB. M30TOHMUYecKHl KO3 PUIMEHT.
DNEKTPOIUTHUYECKAS AUCCOLMALUS B BOAHBIX pacTBopax. CuibHbBIE U
ciabple 3eKTpoiauTsl. KoHcTaHTa M cTeneHb JUCCOLMAlUU cra-
6oro snexTponuTa. 3akoH pazbasneHus OctBanbaa. Teopus cuib-
HBIX EKTpoauToB. Kaxymascs cTeneHp TUCCOUUaluyd CUIBHOTO
EKTPOIUTA. AKTUBHOCTh U KOX(PPHUIMEHT akTUBHOCTU. 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. KommoujgHele pacTBOpBI. Y CTOHYHMBOCTH
KOJUTOUJHBIX pacTBOPOB. CTpoeHHE KOJUIOMIHOW YacTUIBI U MHU-
LEIbl. DJIEKTPUYECKHE CBOMICTBA KOJUIOMAHBIX CUCTEM. 30U U
renmu. [lenTuzanms, koarymsauus, CeIMMEHTalMs KOJUIOMIoB. Pac-
TBOPBI BBICOKOMOJICKYJSIpHBIX coequHeHnit (BMC). Metoasl cuH-
te3a BMC. ®usnueckue 1 XuMHYECKHE CBOMCTBA MOJIUMEPOB.

OKHMCIHUTE/JBbHO-BOCCTAHOBUTE/IbHBIE peaKlUuH. JJIEKTPO-
XUMHu4Yeckue mnpouecchbl. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE pe-
akuuu. CTeneHb OKHCIIEHMs. BakHelline OKUCINUTENH U BOCCTAHO-
Butenu. Tunel OBP. IlpaBuna ypaBHUBaHUS B KHUCIIOM, IIEIOYHON U
HEWTpanbHOW cpenax. YpaBHenue Heprcra. OB mnoreHnmai.
Hanpasnenune nporekanus OBP. OB »kBuUBaJIeHT. DJEKTPOIHBIN
noteHuan. Psa HanpsbkeHuil MmetaiuioB. ['D. DiekTpoaBMKyIIas
cwia. Dnektponu3 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 TOHSTHS; METOJ aHalM3a BEIIECTBA, METOJIMKA
aHaJIn3a, KAYECTBEHHbIH XUMHUYECKUN aHAIN3, KOJIMYECTBEHHBIN
xuMudeckuid aHanu3. OCHOBHBIC pa3/iesibl COBPEMEHHOM aHallu-
THUYECKON XUMHH.

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

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

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

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

CnocoObl  BBIp@XXEHHS PACTBOPUMOCTH MAaJOPACTBOPUMBIX DJIEK-
TponuToB. [IpousBeneHue pacTBOpuMOCTH (IIPOU3BEACHUE aK-
TUBHOCTH) MAaJlOpacTBOPUMOIO 3JIEKTPOJIUTA. YClIOBHE 00pa3oBa-
HUS OCaJKOB MAaJIOPACTBOPUMBIX SJIEKTPOJIMTOB. BimsHue pa3
JUYHBIX (DAKTOPOB Ha TOJIHOTY OCAXIACHHUS OCAIKOB M MX PACTBO-
penue. J[poOHoe ocaxnenue. IlepeBos OAHMX MaTOpPaCTBOPUMBIX
AJIEKTPOJIUTOB B JPYTHE.

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

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PABHOBECUS M UX POJIb B
aHATUTUYECKON XMMUH

OKUCTUTENEHO-BOCCTAHOBUTENbHBIE CHCTeMBI. [ yOmHa
MIPOTEKAHUS OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITUH.

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

PaBHOBecust KoMIIIEKCOOOPa30BaHMs U UX POJIb B aHAIUTH-
YEeCKOU XUMUH

Memooust pazdenenus u KOHUEHMPUPOBAHUA GEULECE 6
AHATUMUYECKOU XUMUU

Hekotopsie ocHOBHbIE MOHATHS (pa3feneHue, KOHLEHTPU-
poBaHHO. K03 duieHt (pakrop) KoHIeHTpupoBaHus). Kiaccu-




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

Xpomamozpaguueckue memoost ananusa.

Xpomarorpadusi, cyuHocTs Merona. Knaccudukanus
xpoMaTorpauueckux METOJOB aHajdu3a: [0 MEXaHW3My pase-
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-
YEeCTBEHHOM aHanu3e (crneuuduueckue, CENeKTHBHBbIC, TPYIIO-
BbIC).

Kauecmeennulii ananu3z Kamuonoe u aHuoH08 AHamuTH4e-

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

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

AnanuTHdeckas Kiaccu(pUKaIys aHUOHOB (IO CIIOCOOHO-
CTH K O0Opa30BaHHUIO MaJIOPACTBOPUMBIX COEIWHEHUUN MO OKHUCIIH-
TEJbHO-BOCCTAHOBUTENIbHBIM CBOMCTBaM). OTpaHUYEHHOCTH 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 PEAKIMSIM B KOJIMYECTBEH-HOM
aHaJuse.

I'paBuMeTpHryecKuil aHaIu3
OCHOBHBIE MOHATHS TPaBUMETPUYECKOTOo aHanu3a. OCHOB-HbIE
3Tanbl FpaBUMETpUUECKOro 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 MIPOBEACHUA OKUCIUTEIIBHO-BOCCTAHOBUTCIIBHOT'O THUT
poBaHUA. TpeGOBaHI/I}I, OpCABABIACMBIC K PCAKIIUAM. Bunpl

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUS (IIpsiMoe, oOpaT-
HO€, 3aMECTUTENBHOE) U PaCUEThl PE3YJIbTATOB TUTPOBAHHUS.

Ilepmanranaromerpuyeckoe THTpoBaHHe. CyIIHOCTh
MeToza. YCIOBHUS NPOBEICHUS TUTPOBAHUA. TUTPAHT, €ro MPUro-
TOBJICHHE, CTaHAAPTU3aLUsA. Y CTAHOBJICHUE KOHEYHOU TOYKH THUT-
poBaHus. [IpuMeHeHne nepMaHraHaTOMETPUU.




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, OMPEICIICHNE KOHEUHOM TOUYKHU THUT-
poBaHus. [Ipumenenue meroaa.

Honomerpuueckoe THTPOBAHHME Ul ONpEICICHHS
OKHCIIUTENEN 3aMECTUTENIbHBIM TUTpOBaHUEM. CyIIHOCTbh METO/a.
TutpanT (cTangapTHHIN
pacTBop THOCYJNb(aTa HATpHs), €ro MPUTOTOBIIEHUE, CTaHIAPTHU3A-
uus. [Ipumenenune meropa.

Xuopitonomerpuyeckoe TUTpoBaHue. CyIIHOCTh METO-
na. TutpaHTt, €ro NpUroToBJIEHUE, CTAHAAPTU3ALMS. Y CIOBUA MPO-
BeJIeHUs TUTpOBaHus. [IpuMeHeHune xnopio1oMeTpuu.

HonaTtomerpuyeckoe TuTpoBanme. CYIIHOCTH METOJA.
TuTpanT Meroaa, ero NMpuroToBieHue, cranpapruzauus. 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.

Bpomomerpuueckoe tutpoBaHue. CyIIHOCTH METOJA.
TutpanT merona, ero nmpuroronieHue. [Ipumenenne GpoMmoMeTpun.
Bpomu-6pomaromerpusi.

Kommiiekconomerpuueckoe TturpoBanue. Ilonstue o
KOMILUIEKCOHATaX METaUIoB. PaBHOBecHs B BOJHBIX pacTBOpax
OJTA. CocTaB ¥ yCTOMYMBOCTh KOMILJIEKCOHATOB MeTa/lIoB. CyIIl-
HOCTh METOJ]a KOMIUIEKCOHOMETPUYECKOrO TUTpoBaHMs. Kpussie
TUTPOBAHUS, UX PACUET, HIOCTPOCHHE, AaHATHU3.

Yacts 3. Opranuyeckasi XuMus

Teoperunueckue OCHOBbI opranmyeckoii xumum. [Ipenmer op-
rannyeckoil xumMuu. CBs3b OpraHU4YecKol XUMHU C OUOJIOTHEH, Me
TUIMHON U CEITBCKUM XO3sICTBOM. OCHOBHBIE TIOJIOKEHHUST TEOPUU
XUMHUYECKOTO CTPOEHUSIOPTAHUYECKUX COEIIU-
Henui A.M.bytnepoBa. 3nauenne teopuu. Knaccudukamus opra-
HHUYE-CKUX COCIVHEHUW M OPraHUYECKUX peakuui. MHIyKTUBHBIN
ah-dexT u dpdekt conpsprkeHrs. 'OMOTUTUYECKUM 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): onpeseleHne 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'oMonornueckuit
psaa, oOmas Qopmyna, HOMEHKIATYpa W HM30MEpHUsS IIeMH, TIO-
JIOKEHUS




nBoWHOM cBs3u. CriocoObl monmyyeHus. GU3n4ecKue U XuMu-
yeckue cBoiictBa. [IpaBuno MapkoBHuKOBa. Peakiiuu npuco-
eIMHEHHSI, OKHCIICHHUS, TIOIMMEpU3aui. MeToabl HACHTU(DUKALIUH.

AJIKHHBI. ALIETUJIEH, TOJIYYEHUE U TEXHUUYECKOE IPUMEHE-
Hue. dusnyeckue cBoiicTBa. XMMHUUecKHe CBOMCTBA. [Ipumenenue
alleTUJICHa ¥ €ro TOMOJIOrOB. MeTo bl ACHTU(HUKAIINH.

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

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

Huknoankanpl. [{UKIOromMoa0oru4eckue psnabpl: U30MEpUs.
CriocoObI TONYy4YeHUsT U3 apOMATHYECKUX YTIIEBOJIOPOJIOB, JUTAIIO-
TEHIIPOU3BO/IHBIX U JUKApPOOHOBBIX KUCIIOT. XUMHUYECKUE CBOMCTBA
MaJbIX U OOJIBIINX IIUKJIOB.

Tepnennl u crepouasnl. [IpupoaHble NCTOUYHUKN H30MPEHO-
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:
CTEpHUHBI, JKEIYHbIE KHCIOTBI, CTEPOUAHbIE TOPMOHBI (3CTPOH, Te-
CTOCTEPOH, KOPTUKOCTEPOH, MTPETHNU30II0H).

I'anorennpousBoaHbie yriesogopoaoB. Kiaccuduxanms,
u3oMepus © HOMEHKiarypa. OOmme CcrnocoObl 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. OmnpeneneHue U 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 coequHEeHn. Dusndeckue
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, uzoMepus. IIpupoaHbie
UCTOYHUKU M CIIOCOOBI MONy4yeHHUs (EHOIOB U3 aMHUHOB, TaJOreH-
MIPOU3BOJIHBIX M YII€BOAOPOAOB. Duznyeckue M XUMUYECKHE
cBoiicTBa. /I[ByxaTOMHBIE M TpexXaTOMHbIE (PEHOJBI: MHUPOKATEXUH,
PE30pLMH, THAPOXUHOH; UX CTPOCHUE, CBOWCTBA, 3HAYCHUE. XHWH-
ruapoH. Iluporamiosn.

AMHHBI H aMHHOCIIMPTbI. AMUHBI KaK TPOU3BOJHBIC aMMUA-




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

benszanpaernn. Pasnnune m cXoACTBO 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, 3JEKTPOHHOE CTPOECHUE KapOOKCUIbHOM IrPyIIIbI.

MypaBsunas kucnora. Haxoxnenue B mpupoje. CBolicTa:
OKHUCJICHHE, Aeryapartanus. 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 psia, HOMEHKJIATypa U I0-
Jy4eHUE U3 KUCIIOT, TAJIOTEHAHTUIPHUIOB, CIIOKHBIX A(PHPOB M HUT-
pwioB. XuMuyeckue cBoictBa. Aueramun. [lonmakpunamua, mo-
JIy4eHUE, CBOMCTBA U NIPUMEHEHUE B CEJIbCKOM XO3SICTBE.

Juxap6oHoBble KHcCaA0TBI. OO0IUE METOJbl CHUHTE3a.
[[laBeneBasi, MajJlOHOBas, SHTapHas, IJIyTapoBass M aJUIUHOBAs
KUCIOTHL. OcoOble CBOWMCTBA METHJICHOBOM TIPYIBI MajJOHOBOIO
adupa. AHTHIPUABI IUKApOOHOBBIX KHUCIOT. DTaneBas KUCIOTa U3
HadTamuHa. TepedraneBas KUCIIOTa M CHUHTETHYECKHE BOJIOKHA!
KalpoH, HalJIOH.

HenpeaenbHble KHCJI0TBbI. AKPHUIOBas KUCIIOTa, €€ 3(UpHI,
HUTpwI. MetakpuioBas kucinora. [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 crpoenue. Kimaccudukanus >xupoB. OTindue xKuj-
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.

AMMHOKHCI0THI U Oeaku. OnpeneneHue M Kiaccudpu-
kanuda. M3omepus, HOMeHKJaTypa. PacnpocTpaHeHune B IpUpPOIE.




BblIeTieHHs U aHanu3a. [lomunenTunasl u 6enku. Pacnpoctpanenue
B npupoze. MHorooOpasue 0enkoB U UX poiib B npupojae. Ousuue-
CKHE€ M XMMHUYECKHe CBOicTBa OenkoB. OcaxkeHue, N30 JIeKTpruYe-
CKasl TOYKA.

HyxkJiiennoBble KuCa0Thl. Hykiieonporenapl, HYKIEHHOBBIE
kucnotel. O6mas knaccudpukanus (JJHK, PHK).

Buosornyeckn akTHBHbIE OpPraHMYeCKHe COCAUHCHHUS B
CeJIbCKOM Xo3siiicTBe. buojornueckoe paBHOBECHE W JI€ATEIIb-
HOCTB 4elioBeka. [lecTuimbr; ux Kiaccuguraus.

WucexkTuiuapl; ux KiaccuuKamms mo TUIY aedcTBus. Pes3u-
CTEeHTHOCTh. MHCcekTuiuanble ropMoHbl. OyHrumuasl. ['epouiin bt
CIUTONTHOTO U m3buparensHOro nevictBus. ['pynma tpuasuna. [Ipo-
M3BOJHBIE MOUYEBHUHBI — repOUIUAbBI HOBOTO MOKOJeHus. Perynsaro-
PBI POCTa PACTCHUI: WHIOJHIKAPOOHOBBIC KUCIOTHI, KHHUHBI, THO-
OepelTuHbl, STUJIEeH, a0CIM30Basi KHUCIOTAa. MHCEKTOpEeNeIIeHThI,
HMCEKTOATTPAKTaHThI, XEMOCTEpHIIN3aTOPhI. [IpocTarnaniuHsbl.

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-
FaHUYECKUX BEILIECTB; MECTO aHAJIUTHUUECKON XUMHH B CHUCTEME
HayK; CYIIECTBO PEAaKLUil U MPOLIECCOB, UCIOIb3YEMbIX B aHAJM-
TUYECKOW XUMUU; MIPUHIIUIIBI U 00JaCTHU UCIIOJIb30BAHUS OCHOBHBIX
METOJIOB XUMUYECKOTO aHANMU3a(XUMHUECKUX, PUIUKO-XUMUIECKUX
U (QUBUYECKUX);, TEOPETUUYECKHE OCHOBBI OPraHUYECKON XUMHH,
OCHOBHBIE KJIACCHI OPraHUYECKUX COCINHEHUN — CTPOEHHE, CIIOCO-
ObI oTy4YeHusl, pU3nvecKre U XUMHUECKHUe CBOICTBA.

yMeTh:
COCTaBJISITh AJEKTPOHHBIE (DOPMYIJIBI ATOMOB XMMHUYECKHX DJIEMEH-
TOB, OIIPEEIATh UX XapaKT€pPHbIE BAJICHTHOCTU U CTENIEHU OKHCIIE-
HUS, M3MEHEHUE  KHUCJIOTHO-OCHOBHBIX M  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB; PACCUUTHIBATH KOHIIEHTpA-
LM BEILIECTB B PacTBOPAX; PACCUUTHIBATH CKOPOCTH XMUMHYECKUX
IIPOLIECCOB U PAaBHOBECHBIE COCTOSIHMSI OOpaTHUMBIX peaklui; pac-
CUUTBIBATh TETUIOBBIE (PPEKTH U OLIEHUBATh BO3MOXKHOCTH MPOTE-
KaHUsl XUMUYECKHUX IPOILIECCOB; MPOU3BOJINUTH pacueTsl pH pacTBo-
POB KHMCJIOT, OCHOBAHMM, COJIEH; paccTaBiATh KOI(PPUIMEHTH B
YPaBHEHUSAX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI; paccuu-
ThiBaTh DJIC ranbBaHUYECKHX DJIEMEHTOB; BJIAJIETh METOJ0JIOTHEN
BbIOOpA METOZOB aHajM3a; BBIJACNATh M OYMILATH OpraHUYecKHe
COEIMHEHUS], TPOBOJIUTh KAU€CTBEHHBIM aHAJIU3 OPraHUYECKUX CO-
€IUHECHU.

BJIA/I€Th:
HaBbIKaMu  Oe3omacHOi paboThl B XHMMHYECKOW Js1abopaTopuu;
B3BEIIMBAHUS, U3MEPEHHUSI OOBEMOB M IUIOTHOCTEH KHUAKOCTEH;
onpezeneHuss pH pacTBOpoB; MPUTOTOBIIEHUS PACTBOPOB C 3ajaH-
HOW KOHLIEHTPAIMEN; KAaU€CTBEHHOI0 XMMHYECKOTO aHaIu3a; KOJIH-
YECTBEHHOTO (00BEMHOr0) XMMHUYECKOTO aHallM3a; aHalu3a KHC-
JIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX




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

O0BbeM JUCHUILINHEI |
BH/IbI Y4eOHOI1 padoThI

Bup yueonoii paGorsl | Beero ceMecTp
4yacoB 1 2 3

OO01mas Tpy10eMKOCTh 288 72 72 144
JICITUTUIAHBI

AyauTOpHBIE 3aHATHS 170 50 68 52
Jlexiuu 88 18 34 36
JlaboparopHble 3aHATHS 82 32 34 16
CamocTosTeabHas padbo- 91 22 4 65
Ta CTYJICHTOB

Kontposb 27 - - 27

®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 OakagaBpOB-OHMOJIOTOB 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, Ie0aTHI.




HNudopmanronHoeobecnieueHre 0a3pl JAHHBIX, HH-(DOPMAITHOHHO-
CTPaBOYHBIE U TIOUC-KOBBIC CHCTEMBI
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