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1 Heab 1 3a7a4u 0OCBOEHM S AUCIHUIIMHBI (MOIYJIs1)

L]enamu 0CBOEHUS JUCIMILIUHBI SBIISETCS U3yUYEHUE COBPEMEHHBIX METO0B aHAIM3a BEIIECTB U X
IIPUMEHEHHUS [UIsl KOHKPETHBIX IIPAKTHYECKUX 3a4a4.
3aoauamu N3yueHNs TUCUUIUIMHBI SBIISIOTCS:
— @opMHUpOBaHUE Y CTYIECHTOB MOHUMAaHUS POJIM XMMUYECKOTO aHAJIN3a U MECTA aHAJIUTHYe-
CKOM XMMUU B CUCTEME HaYK;
— OBnageHne METPOJIOTHYECKMMHU OCHOBAMHM XUMUYECKOIO aHAJIN3a;
— HM3yueHue T€OPETUYECKUX OCHOB AHATTUTHUECKON XUMUU, TIPUHITUTIOB U 00JIACTEH UCIIOIb-
30BaHMsI OCHOBHBIX METOJIOB XMMHUYECKOI0 aHaIn3a (XMMUYECKUX, (PU3HUECKUX).
2 MecTo ucHUIIMHBI (MOYJIsI) B CTPYKTYPe OCHOBHOM Mpo(eccuoHaIb-

HOM 00pa30BaTeJIbHON NMPOrpaMMBblI

JlMcuumuiiHa OTHOCUTCS K BapMAaTUBHOW YaCTH Y4€OHOTO IHKJIA. ...

Jucuunnuna (MoyJib) u3yvyaercs B 3 u 4 cemecTpe

3 IlepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHs IO JUCUHMILIMHE (MO-
JyJ110)

[lepeuens mIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO TUCHUILUIMHE (MOIYJII0), COOTHECEHHBIX
C IUIAHUPYEMBbIMU pe3yJIbTaTaMU OCBOCHHUS OCHOBHOW NpOQecCHOHATBHON 00pa3oBaTeIbHON Ipo-
rpamMmbl (POpMUPYEMBIMH KOMITETCHIIUSIMU) U UHOUKAMOPAMU UX OOCMUIICEHUsL [MOobKO 011 pa-
bouux npoepamm oucyuniux (mooyneti) na ochose @I'OC 3++], ycTaHOBIIEHHBIMH B O0IIEH Xapak-
TEPUCTUKE OCHOBHOM NpodeccroHaabHON 00pa30BaTeIbHON IPOrPaMMBbI, TPUBEIEH HUXKE.

B pesynbrare ocBOCHMS AUCIUIUIMHBI (MOTYJIs1) 00YUYaIOIIUIACS TOKEH:

3HaTh:

1) ocHOBHBIE 3aKOHBI €cTeCTBEHHOHAYuUHbIX nquctuuruini (OI1K-2)

Ymern:

1) mpuMeHsTh METOMBI TEOPETHUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIeNOBaHUS B mpodec-
cuoHanbHOU fesrensHocT (OIIK-2)

2) IpOBOJIUTH CTAHAAPTHBIC M CEPTU(DUKAIIMOHHBIC UCTIBITAHUS CHIPbs, TOTOBOM MPOYKIIHH
1 TexHoJornueckux mpoieccos (I1K-9)

Baaners:

1) mmaHupoBaHUEM SKCIEPUMEHTa, 00pabOTKON M MPEAOCTABICHUEM IMOJTYUYECHHBIX Pe3yJib-
tatoB (I1K-10)



4 O0beM U cofep:KaHue TUCHUIIMHBI (MOTYJIs)

4.1 O0bemM AUCHUNIIMHBI (MOAYJIs1), 00beM KOHTAKTHOW M CaAMOCTOSITE/Ib-
HOH padoThl 00y4aroumerocss NMpM OCBOCHMH IMCUMIUIMHBI (MOAYJisA), (POPMBI
NMPOMEXKYTOYHOM ATTECTAUMH 0 JUCHUILINHE (MOAYJIIO)
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Ounas ¢popma oOyueHus *

3 €] 5 180 32 64 2 0,25 | 81,75
4 C) 6 216 32 64 2 0,25 | 117,75
Hroro — 11 396 64 128 4 0,5 199,5

3aounas ¢opma oOyueHus*

3 C) 5 180 2 2 8 2 0,25 | 201,75
4 €] 6 216 2 2 8 2 0,25 | 165,75
Hroro — 11 396 2 2 16 4 0,5 367,5

* Ecau npedycmMompeHo 0CHOBHOU NPOGecCUOHATbHOU 00pA308aAMeENbHOU NPOSPAMMOU

YcnoBHbIE cokparienus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHipoBaHHblii 3a4eT (3a4eT
¢ onenkoii), KII — 3amura kypcoBoro nmpoekra, KP — 3amura kypcoBoii paboThI.

4.2 Conep:kaHue JeKIMOHHbBIX 3aHATHI

Ounas ¢popma o0yyeHuss*

Ne .
Tembl JIEKUMOHHBIX 3aHATHI
n/n
3 cemecmp
1 KadecTBeHHBIN 1 KOTMYECTBEHHBIN aHanM3. Bubl aHam3a: aneMeHTapHbIN, QyHKIIHO-

HAJIbHBIH, CTPYKTYPHBINA, MOJIEKYJISIPHBIN, (pa30BbIi, H30TOMHBIH, JTOKaJIbHO-
pacnpenenutenbHbiid. Kinaccuukanus MeTo10B aHaJIn3a O IPUPOJE SHEPTUU BO3MYIIIE-
HUS (IPUYMHA BOSHUKHOBEHUS aHATMTUYECKOTO CUTHAJa). XapaKTePUCTUKH U BUIBI METO-
JIOB aHaJIN3a 110 IMana3oHy ONpeAesIeMbIX COJAEpKAHUN U pa3MepaM NMpoObl, UyBCTBUTEIIb-
HOCTH M pa3peliaonieil cnocoOHOCTH, anmnapaTypHOMy 0(pOPMIICHHIO U XapaKTepy 00beK-
TOB HCCJIEJIOBAHUSI.




TeMbl JeKIIMOHHLIX 3aHATHH

AHAJIUTUYECKHUI CUTHAJI, HOTPEIIHOCTU n3MepeHnit. CTaauu aHAIUTUYECKOTO MpoIiecca.
Meron u MeToauka aHanu3a. Beibop u ontumuzarus cxem aHaimsa. OCHOBHBIC XapaKTepH-
CTHKHU METOJIa aHaIu3a: MIPABIIIBHOCTH M BOCITPOU3BOUMOCTh, KOOPPUITUCHT YyBCTBH-
TEILHOCTH, TP/ OOHAPYKESHUS, HIKHSSI M BEPXHSIS TPAHUIIBI ONIPEACIIIEMBIX COJepKa-
Hull. CucTeMaTnuecKue U ciydaifHpie morpemnocT. CrocoObl OIEHKH MPaBUILHOCTH: UC-
MOJIb30BaHNE CTAHJAPTHBIX 00Pa3IloB, METO I00ABOK, METO,T BAPbUPOBAHHUS HABECOK.
CraTtuctuueckas 00pabOTKa pe3ysIbTaTOB U3MEPEHU.

OTt60p u xpanenue npod. [IpeacraButenbHOCTh MPOOBI. Teopus U MpakTUKa IPOOOTIONTO-
TOBKH. XMMHUYECKHE U (I)I/ISI/I‘-IGCKI/IG MCTOJbI pa3aCICHUA U KOHOCHTPUPOBAHHW BCIICCTB
OO0mue XxapakTepUCTUKH: KOHCTaHTa U KodhpuimeHT pacnpeaenenus, KodppuimenT nuz-
BJICUCHMSI U KOHLIEHTPUPOBaHUsI, (PaKTOp pa3esieHusl.

OcaxaeHue Kak METOJT pa3eJeHuUs, COOCAXKICHUE KaK METOJT KOHIICHTpUpoBaHus. [ pymmo-
BbIC PEareHThI U TPEOOBaHUS MPEIbIBIsIEMble K HUM. Pa3ieneHue u KOHIIEHTPUPOBAHHE
BEIIIECTB METOJIOM SKCTPAKITHH.

Knaccudukanum ananurndeckux peaxiuii. CocTosiHuE BEIIECTB B UCATbHBIX U PEaTbHBIX
cucreMax. [loBeieHHE SIIEKTPOIMTOB U HEAJIEKTPOJIUTOB B pacTBopax. Teopus [edas-
Xrokkens. Pacuer koadduunenToB aktuBHOCTH. KoHCTaHTa paBHOBeCHs (TepMOIUHAMHYE-
CKasl, KOHIICHTpAIlMOHHAas1, yciaoBHast). CMelleHre paBHOBECHSI, YIIPaBIE€HUE pEaKIUIMU U
IIpoLECCaMH B AHATTUTUYECKON XUMHUH. OnucaHUe CI0KHBIX paBHOBECUI: ypaBHEHUE MaTe-
pHAIBHOTO OajlaHCca U AIEKTPOHENTPaIbHOCTH.

Teopus bpencrena-Jloypu. KoncTanTa KUCIOTHOCTH U OCHOBHOCTH. BiinsiHe HOHHOM CHU-
JIbl U TEMIIEPATypPbl HA KUCIIOTHO-OCHOBHBIE pAaBHOBECHS. ABTONPOTOJIN3, HOHHOE ITPOU3BE-
JIEHHE BOJIbl, BOJOPOIHBIN MOKA3aTEb.

Beruncnenue pH pa3nnyHbIX NpOTOIUTHYECKUX cUCTEM. O THOOCHOBHBIE KMCIIOTBI M OCHO-

BaHUs. PacTBOPBI CUIIBHBIX KHCJIOT U OCHOBaHMN. PacTBOpHI Ci1a0BIX KMCIOT M OCHOBAHUIA.

MHOrooCcHOBHBIE KMCIIOTBI M OCHOBaHUs. PacTBopel am(oautoB. bydepHbie cucteMsl u ux
cBoiicTBa. bydepHas eMKOCTb.

PaBHOBecue B cucreMe pacTBop-ocanok. [IponsBenenne pacTBOpUMOCTH (TEpMOJUHAMUYE-
CKO€, KOHIIEHTPAaLlMOHHOE, YCIOBHOE), PACTBOPUMOCTh. BilnsiHue Ha pacTBOPUMOCTD TEM-
nepaTypbl, HOHHOW CHJIBI paCTBOPA U KOHKYPUPYIOIIKX B3aUMOIEHCTBUN (IIPOTOHUPOBA-

HUS1, OKUCIIUTENIbHO-BOCCTAHOBUTENILHOIO, KOMILJIEKCO0Opa3oBaHus). PacueT ycioBuii pac-

TBOPEHUS U OCAXKJICHHUS OCATKOB.

OCHOBHBIE 3aKOHOMEPHOCTH PaBHOBECHI M MPOTEKAHUS PEAKIINN KOMILJIEKCOOOpa30BaHUSI.
KonndecTBeHHBIE XapaKTEPUCTUKH PABHOBECUN KOMILIEKCOOOpa30BaHUS: KOHCTAHTHI
YCTOWYMBOCTH U HECTOMKOCTH (CTyIEeHUYAThIE B 001IHe), PyHKITMH 00pa30BaHUS U 3aKOM-
IIJIICKCOBAHHOCTH, CTCIICHDb 06pa3OBaHI/I$I KoMILIekca. Biusiaue KOHICHTpAaluu n CBOIICTB
JIMTaHJ0B U KOMIUIeKcooOpa3oBarensi, pH, MOHHOI CHJIbl pacTBOpPA, TEMIEPATYPHI.

10

VYpaBuenune HepHcTa. DneKTpoIHBINA, CTaHAAPTHBIH, (POpPMaAIbHBIN U peabHbINA MOTEHIINA-
1bl. BausiHue TeMiepatypsl, MFOHHOM CHJIBI PACTBOPA, KOHKYPHUPYIOIIMX B3aUMOACHCTBHS
CBs13p KOHCTAHTbI PABHOBECHSI CO CTAHIAPTHBIMU MOTEHIIMAJIAMHU.

11

KauecTBenHbli aHaIN3: METOABI OOHApYXeHUs U uAaeHTUuGuKauu. [ pynmnossie u xapak-
TepHbIC (CeTeKTUBHBIE U criennpuynbie) peakunu. CHcTeMaTUYeCKHi aHaJIn3: OCHOBHBIC
MIPUHLIUIIBI, TPYIIIOBBIE PEAreHThl, AHATUTHYECKHUE IPYIIbl KATHOHOB U aHUOHOB. J{pOoOHBIi
aHaJIN3: CIOCOOB! YCTPAHEHHMsI BIUSIHHUS MEIIAIOUINX KOMIIOHEHTOB.

12

KonuuectBeHnublii ananu3. ['paBuMerpuueckuii aHanu3. CyIHOCTh METOa TPABUMETPHUH.
OOm1ast cxema ¥ BBITIOJHEHUE aHaIM3a. THIIbI Oca/ika: KPUCTAJUIMYECKUN 1 aMOP(HBIN U UX
ycioBus ocaxaeHus Ocaxaaemas U rpaBuMerpuueckas popma. Pacuets! B rpaBumeTpuye-

CKOM aHaJIn3c.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

13

Knaccudukanus THTpUMETPUYECKUX METOI0B aHanu3a. CyIHOCTh METO/1a TUTTPUMETPHUH.
[lepBruHble 1 BTOpUYHBIE cTaHIapThl. KpruBble TUTPOBAHUS, UX MAPAMETPhI. 3aKOH SKBUBA-
JICHTOB JUISL IPSIMOT0, OOPATHOTO U 3aMECTUTEIBHOTO TUTPOBAHHSI.

14

KucnotHo-ocHOBHOE TUTpOBaHue. Paboure pacTBOpHI U nepBUYHbIE cTaHAapThl. Komnye-
CTBEHHBIEC XapaKTePUCTUKH U TpaBuiia BeiOopa pH-unankatopoB. @akTopsl, BIUSIONINE HA
MapaMeTpbl KPUBBIX TUTPOBAHUSI.

15

OKHCIUTENBHO-BOCCTAHOBUTEILHOE TUTPOBaHUE. BapruaHThl pefokcUMeTpuH (IiepMaHra-
HaToMeTpus, nogomerpus). MuaukaTops! Meroa. @akTopsl, BIUSAIOUINE HA TAPAMETPHI
KpUBBIX TUTpOBaHus. [IpakTiueckoe NPUMEHEHUE METOA.

16

Kommiekcomerpuueckoe tTutpoBanue. Kommiekcononomepus. Paboure pacTBOpsI U HHIU-
KaTopsl. PaKTOPBI, BIUAIOIIKME HA IApAMETPhl KPUBBIX TUTpOBaHU:. IIpakTudeckoe npume-
HeHue Metoaa. OcanuTensHoe TUTpOBaHUE. ApreHToMerpus. Pabodne pacTBOpbI U MHIU-
KaTopsl. PaKTOPBI, BIUAIOIIKE HA IApAMETPhI KPUBBIX TUTpOBaHUA. IIpakTuueckoe npume-
HEHHUE METoa.

4 cemecmp

OnTruueckne METOIbI aHaln3a TeopeTHIeCKue OCHOBBI ONTHYECKUX METOJIOB aHAJIN3a.
Bo3HukHOBEHHE aTOMHBIX M MOJIEKYJISIPHBIX CIEKTPOB. CHEKTPHI MOTJIOMIEHUS] K SMUCCHH.
Knaccudukanmsi onTuyeckux MeTo10B

MeTo/1bl aTOMHOM ONTUYECKOM CIIEKTPOCKONUU. OCHOBBI aTOMHO - SMUCCUOHHOM CHEKTPO-
ckormuu. OCHOBHBIE Y3716l M KOHCTPYKIIMS CHEKTPaIbHbBIX TpHOOpoB. KauecTBeHHBIIH U KO-
JUYECTBEHHBIN aHanmm3. YpaBHeHue JlomaknHa. OcoO0eHHOCTH (hOTOMETPUH TJIAMEHH.

PacueTHble METOBI: OTPaHUYUBAIOIIUX PACTBOPOB, BHYTPEHHETO CTaHAAPTA, IPAaLyUpO-
BOYHOTO rpaduka. ATOMHO-aOCOpPOITMOHHBINA CIIEKTPaIbHBIN aHaau3. OCHOBBI METO/Ia U He-
ro anmnaparypHoe odhopmuenue. KonndectBeHHbIi aHanm3. [IpakTuueckoe NpuMeHEHHE.

MounexynspHas abcopOIMOHHAS CIIEKTPOCKOIHUS: CIIEKTPOoPoTOoMeTpHsi, (HOTOKOIOPHUMET-
pusi u poromeTprudeckoe TuTpoBanue CriekTpanbHas xapakrepucTrka. OCHOBHOM 3aKOH
cBeronoriomenus (3akoH byrepa-JlamGepra-bepa), ycnosust BeimosiHeHus. DotomeTprye-
CKHE peareHTbl, TpeboBaHus K HUM. IIpuHIMnuansHas cxema npuOopoB.

KavecTBeHHBIN 1 KOJMYECTBEHHBIN aHAIU3. METpOIOrnyecKue XapakTepUCTUKHU U aHAJIU-
TUYECKUE BO3MOKHOCTH METO/1a. PacueTHbIe METOIbI: TPalyHpOBOYHOTO rpaduka, 100a-
BOK, auddepenunanbabii Meto. [IpakTuyeckoe mpuMeHeHHe

Hedenomerpus u typOuaumerpusi. OOmmune XapakTepruCcTUKU, BO3SMOXKHOCTH U TPaKTHYe-
CKO€ MPUMEHEHHE METOA0B. 3aKoH Pees.

prrl/le OIITUYCCKUE METOIHbI. MCTO,Z[BI OCHOBAHHBIC Ha B3aHMOHeﬁCTBHH QJICKTPOMArHuT-
HOTO U3JTyYEeHHS C IMOJTHBIM 00beMOM BeriecTBa. Pedpakro-, monspumerpus, Odmue xa-
PaKTEPHUCTUKH, BO3MOXHOCTH M MPAKTUIECKOE MPUMEHEHHUE METOIOB.

DIIEKTPOXUMHUYECKHUE METOAbI aHanu3a. Peakius B siuelike. OOpaTUMOCTB, MOJISPU3ALIHS,
nepeHanpsbkenue. Knaccudukanus 31eKTpoXUMHUYECKUX METOIOB.

Knaccudukanus 37eKTpoIoB 10 YCTPOMCTBY U UX (QYHKIMSIM B sSTUCHKE.

[Torenmomerpus. MHAMKATOPHBIE AIEKTPOBI M JIEKTPOAbI CpaBHEHUs. Y paBHeHne HepH-
cTa, ’neKTpoaHas ¢pyHkuus. KoanuecTBeHHbIH aHAU3.

11

[Ipsimast moTeHoMeTpusi (MOHOMETpHs ). PacyeTHbIe METOMIBI: TPayUPOBKH JIEKTPOA,
I'pagyupOBOYHOrO Tpaduka, KOHIICHTPALIMOHHOTO 1eMeHTa. [loTeHImomMeTpiuueckoe THT-
poanue. [IpakTueckoe NpUMeHEHHE.

12

Kongykromerpust. DnekTpudeckasi IpoOBOJUMOCTb PAaCTBOPOB (y1€IbHAasi U SKBUBAJICHT-
Has). YpaBHeHue Konbppaymia.

13

[TpyHuMnuaneHas cxeMa KOHAYKToMeTpoB. KonndecTBeHHbI aHanus. [Ipsimast 1 KocBeH-
Has KOHAYKTOMETpHUA. BeicokodacToTHOE TUTpOBaHue. [IpakTnyeckoe MpUMEHEHHE METO-

Ja.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

14

Boasramnepomerpus. Kpusas Tok-noreHuuan. YpasHenue MinpkoBruya. Y paBHeHME MOJIS-
porpaduuecKor BOJTHBI.

15

[MpuHIMIIManBHAs cXeMa moJsiporpaduueckoil yCTaHOBKY C MCIIOJIb30BAaHUEM PTYTHOTO Ka-
MAIOIIEro U TBEPAOTO BPALIAIOIIETOCS 3JIEKTPOA0B. KauecTBEHHbBIN U KOJIMYECTBEHHBIN
aHann3. PacueTHBIE METOIEIL.

16

AmniepomeTpuyeckoe TUTpoBanue. Meton MepTBoil Touku. [IpakTuyeckoe npuMeHeHne

Metoa. OOmias XxapakTepUCTHKA.

y 1 7l 1 1 )] 1
* Eciu npedycmMompero 0CHOBHOU NPOheCcCUOHANbHOU 00pA308amMeIbHOU NPO2DAMMOLL

3aounas ¢popma oOyyenus ™

TeMbl JeKIIMOHHBIX 3aHATHH

3 cemecTp

KonunuecTBennslil ananus. I'paBumerpudeckuil ananu3. CyIliHOCTb METOAA FPAaBUMETPHH.
OO6mrast cxema 1 BBITIOTHEHUE aHAIM3a. THIBI OCaJKa: KPUCTAIUTMYECKUN U aMOp(HBINA U UX
ycnoBus ocaxaeHus Ocaxnaemas u rpaBuMeTpuyeckas popma. Pacuets B rpaBumeTpuye-

ckoM aHanu3e. KonnyecTBeHHBbIN aHanu3. TUTpUMETpUYECKHl aHan3. 3aKOH YKBUBAJICH-

TOB

4 cemecTp

OnTtuueckre METObl aHanu3a TeopeTHuecKue OCHOBBI ONTUYECKUX METOJIOB aHAIN3A.
BoO3HUKHOBEHHE ATOMHBIX U MOJIEKYJIIPHBIX CIEKTPOB. CHEKTPhI MOTJIOUICHHUS] U SMUCCHH.
KJIaCCI/I(bI/IKaLII/ISI OIITUYCCKUX MECTOJ0B. 3JI€KTp0XI/IMI/I‘IeCKI/Ie METOAbI aHAJIN3Aa. PeaKI_[I/IH B
sruetike. OOpaTUMOCTB, TIOJISIpU3aIIKsl, TepeHanpspkenue. Kiaccudukanus 37eKTpo10B 1Mo

YCTPOUCTBY M MX (DYHKLHUSM B siUCHKeE.

* Ecau npedycmompeno 0CHOBHOU NpoghecCUOHATbHOU 00pa308amenbHOU NPOCPAMMOlL
4.3 Conep:kaHue NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

3aounasi popma oOyuenus*

TeMbl NpakTHYECKUX (CEMUHAPCKHUX) 3aAHATHI

3 ceMecTp (yKaszvieaemcsi HomMep cemecmpa 8 COOmeemcmseuU ¢ y4eOHbIM NIaHoM)

Pacuer pH nporosintrueckux cucreM. Pacuersl pu TUTPOBAHUMU.

4 ceMecTp (yKazvleaemcs HOMep cemMecmpa 8 COOMEEeMCmMEUU ¢ y4eOHbIM NIAHOM)

OcHOBHOM 3aK0H cBeTomnorIomeHus (3akoH byrepa-Jlambepra-bepa. PacueTHbie MeTOIBI:
IpagyupOBOYHOrO rpaduka, 100aBokK, AudepeHnnanbHbIi METO/.

* Ecau npedycmMompeno 0CHOBHOU NpoghecCUOHATbHOU 00pa308amenbHOU NPOCPaAMMOlL

4.4 Coaep:xanue J1adDOpaTopHBIX padoT

Ounas ¢popma o0yyeHuss*

HaumeHoBanusi 1abopaToOpHBIX padoT

3 cemecmp

[TpuroToBieHne cTaHAAPTHBIX PACTBOPOB

KanenbHblil aHaIu3 HEOPraHUYECKUX BEIIECTB (KOHTPOJIbHAS 3a]1a4a)

Cucremarnueckuii aHainu3 cMecu KaToHOoB | u I1 ananuTuyeckux rpynn (KOHTpOIbHAs 3a-
Ja4ya)




Ne
w/n HauMeHnoBaHus 1200paTOpHbIX padoT
4 I'paBUMeTpHYECKOE OTpeieNieHUe Cylb(aToB B BUE CyabdaTa bapus
5 ['paBUMeTpHYECKOE ONTPEAEICHNE KPUCTATUTM3AIMOHHON BOJIbI
6 I'paBumerpuueckoe onpexaenenue xenesa (I11) B Bune okcuna
7 OnpeniesieHne YKCYCHOM KUCIOThI METOJIOM NMPOTOJIUTOMETPUH
8 Omnpenenenue kapOoHaTa M THIPOKapOOHATA HATPUS IPU COBMECTHOM MPUCYTCTBUU
9 Omnpenenenue kapOoHATa M THAPOKCHIA HATPUSI IPH COBMECTHOM IPUCYTCTBUH
10 ITepmanranaTomeTpuueckoe onpeneneHue xenesa (I1) B pactBope
11 HNogomerpuueckoe onpenenenue meau (11) B pactsope
12 Noaumerprueckoe onpeaeaeHue ritoK03bl
13 Omnpenenenue o01IeH )KECTKOCTH BOJOIIPOBOIHON BOJIBI
14 Kommiekconomerpuieckoe onpezaencaue xemnesa (111)
15 OmnpeneneHne aTlOMUHNIS 00paTHBIM KOMIUIEKCOHOMETPUYECKUM THTPOBAHHUEM
16 3amuTa pabot
4 cemecmp
1 dorokonopuMmeTpuaeckoe ornpeaencHue xenesa (I111) mo peakuu ¢ cynb(ocanuimioBoi
KHCJIOTON METOJIOM I'payHpOBOYHOIO rpaduka npu ABYX AJIMHAX BOJIH
2 | ®orokonopumerpudeckoe onpeaenenue menu (I1) B Buge ammuakara auddepeHnnanTbHbIM
METOJIOM U METOJIOM IpalyHpOBOYHOTI0 rpaduka
3 | ®orokonopumeTpudecKoe onpeseienue nonos Ti*" B BUIE IepOKCHIHOr0 KOMILIEKCA Me-
TOJIOM TPaAyHUPOBOYHOr0 Tpaduka
4 | DOTOKOJIOPUMETPUUECKOE ONIPEIEIIEHUE HUTPUT HOHOB C MCIOJIb30BaHUEM peakTuBa I 'puc-
ca METOJIOM I'paJyHpOBOYHOIO rpaduka
5 doTokoIOpUMETpHUECcKoe ompeneieHue GochaT HOHOB METOOM I'PaIyHpPOBOYHOIO Ipa-
buka
5 Omnpenenenue cynab}aroB TypOUIUMETPUYECKUM METOJIOM
6 PedpakTomeTrpuueckoe onpeaeseHue caxapa B MOJIOKe
7 Pedpakromerpuyeckoe onpeesieHne XJopuaa HaTpHsi B BOJHOM pacTBOpe
8 [TosnspumeTprUYeCKOE ONPEIEIEHUE TTIIOKO3bl B PACTBOPE
9 [ToTeHIIMOMETpUYECKOE TUTPOBAHUE CMECH XJIOPOBOJOPOIHON U YKCYCHOM KHUCIIOT P
COBMECTHOM IPUCYTCTBHHU B IIpobe
10 | Omnpenenenue xene3a (I1) B mpucyrcrBum xenesa (111) MeTogoM mOTEeHIIMOMETPUIECKOTO
PEAOKC-TUTPOBAHUS
11 Omnpenenenue ceunna (I1I) B pactBope METOI0M 0CaTUTENHFHOTO TOTEHIIMOMETPHYECKOTO
TUTPOBAHHUS
12 |KonaykroMmeTpuyeckoe ornpeaesieHue OOpHOH KUCIOTHI U COISTHOKUCIIOTO THAPOKCUIIAMHUHA
B UX CMECHU
13 | Konaykromerpuueckoe onpenenenne Hukens (II) n xkanpius npu ux COBMECTHOM IPUCYT-
CTBUH
14 KonaykroMerpudeckoe onpesiesicHre Cyab(paT HOHOB B aHAIU3UPYEMOM PacTBOpE
15 Kynonomerpuueckoe onpeneneHue THOCYIb(haTa HaTpuUsl WM aCKOPOMHOBON KHCIIOTHI C
MOTEHIIMOMETPUUECKOM (prKcanmeil TOUK SKBUBAICHTHOCTH
16 3amura pabot
* Ecau npedycmompeno 0CHOBHOU NpogheCcCUOHATbHOU 00pa308amenbHOU NPOCPAMMOlL
3aounasi gopma oOyuenus*
Ne
u/n HaumeHoBanusi 1abopaToOpHBIX padoT

3 cemecmp




Ne
w/n HauMeHnoBaHus 1200paTOpHbIX padoT
1 KanenpHbli aHaIM3 HEOPraHUYECKMX BEUIECTB (KOHTPOJIbHAS 331a4a)
2 ['paBUMeTpHYECKOE ONTPEAEICHNE KPUCTAJUITM3AIMOHHON BOJIbI B COCTAaBE BEUIECTBRA.
3 OnpeneneHne yKCyCHON KUCIOThI METO/I0M POTOIUTOMETPHUH
4 ITepmanranaTomeTpuueckoe onpenenenue xenesa (I1) B pactBope
4 cemecmp
1 |Konnykromerpuueckoe onpeseneHue O0pHON KUCIOTHI U COMSTHOKUCIIOTO THAPOKCHIaMIHA
B UX CMECH
2 |Dortokomopumerpuueckoe onpenencaue meau (1) B Buge ammuakara nudpepeHimaibHbIM
METOJIOM U METOJIOM IpalyHpOBOYHOTO rpaduka
3 |DotokonopumeTpudeckoe onpenenenue xenesa (I11) mo peakunu ¢ cynbhocamuuioBoi
KHCIJIOTON METOJIOM I'payHpPOBOYHOIO rpadka npu ABYX AJIMHAX BOJIH
4  |Onpenenenue xenesa (I1) B mpucyrcrun xenesa (1) MeTogoM MOTEHIIMOMETPUIECKOTO
PEAOKC-TUTPOBAHUS
4.6 Coagep:xxanue caMOCTOATEIbHOM PadoThl 00y4aromerocs
Ounas ¢popma o0yyeHuss*
Ne .
u/n Buabl u popmbl caMocTOATEILHOM PadOTHI
3 cemecmp
1 [ToaroroBka K 1a00paTopHBIM paboTam
2 [ToaroroBka K ayIMTOPHBIM KOHTPOJIbHBIM U TECTaM
3 IToaroToBka K AK3aMeHYy
4 cemecmp
1 [ToaroroBka K J1abopaTopHBIM paboTam
2 [ToaroroBka K ay/IMTOPHBIM KOHTPOJIbHBIM U TECTaM
3 IToaroToBka K sK3aMeHy
* Ecau npedycmMompeno 0CHOBHOU NpogheCcCUOHATbHOU 00pa308amenbHOU NPOCPAMMOLL
3aounas ¢gopma o0yuenus*
Ne .
u/n Buabl u popmMbl caMoCTOATEILHOM PadOTHI
3 cemecmp
1 HOHFOTOBK& K OIPAKTUYICCKUM 3aHATUAM
2  [[loaroToBKa K BHITIOJHEHHUIO U 3aIIUTE JJA0OPAaTOPHBIX PabOT
3 [loaroroBka sK3aMeHy
4  |Bemonnenue KP3
4 cemecmp
1 HOHFOTOBK& K OIPAKTUYCCKUM 3aHATUAM
2  [[loaroToBKa K BHITIOJHEHHIO U 3aIIUTE JJA0OPaTOPHBIX PaboT
3 [loaroroBka K sK3aMeHy
4  |Bemomnenue KP3

* Ecnu npedycmMompeHo 0CHOBHOU NPOGecCUOHATbHOU 00pA308aAMeNbHOU NPOSPAMMOU
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S5 Cucrema (opMHpPOBAHMS OLEHKH pe3ybTaToB O00y4YeHUs] MO IMCIH-
IUIMHe (MOAYJII0) B PAMKAX TeKyLIero KOHTPOJIA YCIeBAeMOCTH M IPOMeKYT04-
HOH aTTecTaluM 00y4aromerocs

Ounas popma o0yueHus (eciu nPedycmMompeHo 0CHOBHOU NPOpecCuoHalb-
HOU 00pA308aMENLHOU NPOSPAMMOLL)

MeponpusiTusi TeKylero KOHTpoJIsi ycreBaeMoCTH
U MPOMEKYTOYHOM aTTecTalMu 00y4aImerocs

MakcuMajabnHOe
KOJHUYECTBO 0aJ1710B

3 cemecmp

OunennBaemasi yueOHasi 1esiTeIbHOCTD
00y4arouerocs:

Hasda aTTeCTaluAa

[TepBsrit
.. |BBITIOJIHEHHBIE U 3alTUIIIEHHBIC Ta00paTOpHEIE 5
pyOexKHBIN 6 No 1-8
KOHTPOJIb DADOTBI 2 2~
Tecmuposanue Nel 15
. Ayoumopnas konmpoavhas Nl 10
Texymmit ad P P
Hroro 30
KOHTPOJIb
OunennBaemasi yueOHasi 1esiTeIbHOCTD
yCIeBaeMOCTH
00y4arouerocs:
Bropoii |BblnonHeHHbIe U 3alUIIEHHbIE 1a00paTOPHbIE 5
pyOeskubIii [paboThl Ne 9-15
KOHTpoub |Tecmuposanue No2 15
Ayoumopnas konmpoavhas No2 10
Uroro 30
[TpomexxyTou- |DK3ameH 40 (100%*)
Has aTTecTalus
4 cemecmp
OuennBaeMasi yueOHas 1eITeJIbHOCTh
. |o0y4amomierocs:
IlepBb1it
., | BBIMOSTHEHHBIE U 3aIUIIICHHBIC JTabopaTOpHbIE 5
pPyOEKHBIN 6 No 1-8
KOHTPOJIb DADOTEL 32 22
Tecmuposanue Nel 15
. Ayoumopnas koumponvras Nel 10
Tekymmit ad P P
Hroro 30
KOHTPOJIb
OunennBaemasi yueOHasi 1esiTeIbHOCTD
yCIIEBAEMOCTHU
00y4arouerocs:
Bropoit |BbInosgHEHHBIE U 3aILUIIEHHBIE JIAOOPATOPHBIE 5
pyOexHbIii [paboTsl Ne 9-15
KOHTPOJIb |Tecmuposanue Ne2 15
Ayoumopnasn koumponvras Ne2 10
Hroro 30
[IpomexyTou- [Dx3amMeH 40 (100*)

* B cimydae oTkaza 00y4aroIerocs OT pe3yJibTaToB TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH

3aounas popma 00yUeHMS (eciu npedycMompeHo 0CHOBHOU NPOPECCUOHANb-
HOU 00pA308aMENLHOU NPOSPAMMOLL)

MeponpusiTusi TeKyliero KOHTPOJIsi yCleBaeMoOCTH
M MIPOMEKYTOYHOM aTTecTAlUU 00y4alIerocs

MakcumaJjbHoe
KOJHUYECTBO 0aJ1710B

3 cemecmp
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MeponpusiTusi TeKyliero KOHTPOJIsi yCleBaeMoOCTH MaxkcumaJjibHoe

M MIPOMEKYTOYHOM aTTeCTAIUU 00y4alIIerocs KOJIHY€eCTBO 0AJIJI0B
[IpomexyTou- |[DK3amMeH 40 (100*)
Has aTTecTalus
4 cemecmp
[TpomexxyTou- |DK3ameH 40 (100%*)

Has aTTeCTranuia

* B ciydae oTkaza 00y4arolierocs oT pe3yJibTaToB TEKYLIEro KOHTPOJIS yCIIeBAEMOCTH

IIIxana cooTBETCTBHSA OLICEHOK B CTO0AJILHOM H aKaJeMHYEeCKOH CHCTEMAX Olie-
HUBaHUS Pe3yJIbTATOB 00yUYeHMsI M0 JUCHUILINHE (MOTYJIIO)

CucremMa ouleHUBaHUA

pe3yJbTATOB 00YUYeHHUs

CrobauibpHasi cucTeMa OlEHUBAHUS 0-39 40 — 60 61 —80 81 —-100

AxanemMudeckasi CHCTeMa OIICHUBAHHUSI

(ak3ameH, nuddepeHupoBaHHblil 3auer, | Heynosne- | YaoBierso-
3alIiTa KypCcOBOTO MPOEKTA, TBOPUTEIILHO | PHUTEIHHO

3aIuTa KypcoBoi paboThl)
AxanemMudeckasi CHCTeMa OIICHUBAHHUSI
(3auer)

OneHkn

Xopomo | OTau4HO

He 3auteno 3auTreHo

6 Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl (BKJIOYas 000pyl0BaHHE U
TeXHHYECKHe CpeIcTBa 00y4eHHs1), HeOOXOAUMOM ISl OCyLIecTBJIeHHs 00pa3o-
BaTEJIbHOI0 MPOLECCA 10 AUCHHUIINHE (MOTYJ/II0)

Jliis ocymiecTBieHus: 00pa3oBaTeNLHOTO MPoIiecca Mo TUCIUILIUHE (MOIYIT0) TpeOyeTcs:

s nposedenus nabopamopuwix pabom mpebdyemcs aHAIUmMuYyeckuli NPakmukym, OCHA-
WEeHHBLU BBIMSICHLIMU WKADAMU, INEKMPOPA3800KOU, 8000NPOBOOOM.

- Myghenvras neun,

- Becvl mexnuueckue, 8ecol aHaIumMuyecKue,;

- Cywunouwiil wkag,

- Dnekmponaumka;

-MACHUMHAS MEWANKa

- Yemanoexa onsa mumposanus;

- omoanekmpoxonropumemp;

- Peghpaxmomemp;

- [onapumemp;

- Uonomep,

- Konoykmomemp;

- Macnummnas mewanxa;

7 IlepeyeHb OCHOBHOM M ONOJHHUTEIbHON Y4eOHOI JUTEpaTyphl, HE00XO0-

AMMOM 1JISl OCBOCHUS JUCUMILIMHBI (MOZYJIs1)
(Hanuuue yxasvisaemvix uzoanuti 6 ouoauomexe Tyal'V unu 6 965C Tynl'V obs3amenvro)

7.1 OcHoBHas JuTEpaTypa
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1. Iwurosuwu, U.K. Kypc anamutnueckoir xumuu : yueOnuk / U.K.IuroBua .— 9-e uzn.,crep. —
CII6.[u ap.] : Jlanww, 2007 .— 496c¢. : wn. — (Yuebuuku st By3oB.Crer.ymr.) .— bub-
muorp.B KoHue kH. — ISBN 978-5-8114-0553-4 /B nep./ : 466.07.

2. XapuroHnos, 10.5. AHaTUTHYECKast XUMHSL. AHAIUTHKA : yueO.mocobue /i By3oB:B 2 ku. Ku.1.
O6mume Teopetndeckue ocHoBbl. KauecTBennsiit ananus / FO. 5. XaputonoB .— 3-e usm.,crep.
— M. : Breicurik., 2005 .— 615c¢. : un. — bubnuorp.B xonme kH. — [ISBN 5-06-003835-
1(kn.1) /B mep./ .— ISBN 5-06-003966-8 : 101.00.

3. Xapuronos, 10.5. AHamUTHYECKasi XUMHUs. AHAJINWTHKA : y4e0. mocoOue s By30B: B 2 kH.
Kn.2. KonmnuectBennbiii ananus.@usnko-xumMudeckne (MHCTPYMEHTAIbHBIC) METOJbI aHa-
mu3a / KO 5. XaputonoB .— 3-e u3g., ucnp. — M. : Beiciik., 2005 .— 559c¢. : un. — bu6-
muorp. B kKoHne kH. — ISBN 5-06-003965-X (xu.2)/B mep./ .— ISBN 5-06-003966-8 :
101.00.

4. Kopenman, S.U. IIpakTMKyM 1O aHaJIUTHYECKOW XUMHH:AHAIW3 MHIIEBBIX MPOIYKTOB :
yueb.mocodbue ans By3oB:B 4 kH. Ku.l. Turpumerpuueckue MeToApl aHamuza /
S.N.Kopeaman .— 2-e uza.nepepad.u gon. — M. : KomocC, 2005 .— 335c. : uin. — (Yue0-
HUKHU U y4eOHbIe TOCOOMS JUIsl BBICIIMX YYeOHBIX 3aBeJeHUi) .— BuOIuorp.B KoHIe KH. —
ISBN 5-9532-0271-7(xn.1) /B mep./ : 126.83.

5. Kopenman, SL.U. IIpakTMKyM MO aHaJIUTUYECKOM XUMHUM:AHAJIN3 MHIIEBBIX NPOAYKTOB :
yue0.1mocobue s By30B:B 4 kH. KH.2. Ontuueckue meroas! ananuza / .M. Kopeaman .—
2-e uzn.nepepad.u gomn. — M. : KomocC, 2005 .— 288c. : . — (YueOHUKHU U yueOHbIE 10-
coOwmst T BBICIIUX y4eOHBIX 3aBe/ieHni) .— bubnuorp.B koHe ka. — ISBN 5-9532-0272-
5(kn.2) /B mep./ : 149.60.

6. Kopenman, SW. IIpakTUKyM MO aHAJIUTHYECKOW XUMHUU:AHAIW3 TMHUILEBBIX MPOAYKTOB :
yueb.mocobue mius By3oB:B 4 kH. KuH.3. Dnekrpoxumudeckue MeETOIbI aHamuza /
S.N.Kopeaman .— 2-e uza.nepepad.u gon. — M. : KomocC, 2005 .— 232c. : uin. — (Yue0-
HUKHU U y4eOHbIe TOCOOMS JUIsl BBICIIMX YYeOHBIX 3aBeJieHNui) .— BuOIuorp.B KoHIe KH. —
ISBN 5-9532-0297-0(xH.3) /B ep./ : 99.66.

7. Kopenman, SLU. IIpakTMKyM MO aHaJIUTUYECKOM XUMHUM:AHAJIN3 MHIIEBBIX NPOAYKTOB :
yueb.mocobue s By30B:B 4 kH. Ku.4. Xpomororpaduueckue wmeTonpl aHanmm3a /
.M. Kopenman .— 2-e uza.nepepad.u gon. — M. : KonocC, 2005 .— 296¢. : un. — (Yue0-
HUKH 1 y4eOHBIC MTOCOOMS /TSl BRICIIMX YUeOHBIX 3aBe/ieHN) .— bubauorp.B KoHIle KH. —
ISBN 5-9532-0298-9(xn.4) /B niep./ : 109.67.

7.2 lonosiHUTEILHASL JIATEPATYPA

1. Bacunbes, B.II. AHamuthueckas XuMmusg : YueOHuUK s By3oB:B 2 k. Ku.2. ®usuko-
xuMudyecknue Metozanl aHanuza / B.Il.BacunseB .— 3-e¢ m3a.,crep. — M. : JIpoda, 2003 .—
384c. : un. — (Bricur.obpa3oBanue) .— bubnmorp.B konme kH. — ISBN 5-7107-7608-1(kxH.2)
/B mep./ : 67.00 .— ISBN 5-7107-7606-8.

2. Bacunbes, B.Il. AHanuTH4YecKast XUMHA : YueOHUK Juig By3oB:B 2 ku. Ku.1. Tutpumerpuue-
CKHE M TpaBUMeTpHUuecKuii MeToabl aHanu3a / B.I1.BacunseB .— 3-e u3z.,crep. — M. : [Ipoda,
2003 .— 368c. : wi. — (Bricur.obpazoBanue) .— bubmuorp.B konne k. — ISBN 5-7107-
7607-1 (xu.1)/B mep./ : 65.50 .— ISBN 5-7107-7606-8.

3. OCHOBBI AaHATUTHYECKOW XWMHUH : Y4eOHUK s By30B : B 2 kH. Ku.l. O6mwue Bompo-
cel.Metonst pazaenenus / FO. A. 3onotoB [u ap.] ; mox pexn. FO. A. 3omoToBa .— 2-¢ u3a., me-
pepabd. u gon. — M. : Beicmr. mik., 1999 .— 351 c. : un. — bubnuorp. B koH1e kH. — ISBN 5-
06-003558-1 ((B mep.)) : 25,30 .— ISBN 5-06-003560-3.

4. OCHOBBI aHATTUTUYECKON XMMUH : Y4eOHUK I By30B : B 2 KH. KH.2. MeTopl XMMHUYeCKOTo
anammza / }O. A. 3omnortoB [u np.] ; mox pexn. FO. A. 3omoToBa .— 2-¢ u3A., mepepad. u 0. —
M. : Beicun. mik., 1999 .— 461 c. : win. — bubauorp. B konie kH. — ISBN 5-06-003559-X (B
nep.) .— ISBN 5-06-003560-3.
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5. Orro, M. CoOBpEeMEHHBIE METOJAbl AHAIUTHYECKOW XuMHUH : [ydeOHuk]:B 2 1. T.I /
M.Ortro;mep.c Hem.A.B.I'apmara .— M. : Texnocdepa, 2003 .— 416¢. : un. — (Mup xumun)
.— bubnuorp.B xonue rin. — ISBN 5-94836-014-8 /B nep./ : 247.50 .— ISBN 5-527-29840-1
(Hem.).
6. Orro, M. CoBpeMEHHBbIE METOJbl aHATUTHYECKONW XuMuu : [yueOHuk]|:B 2 1. T.II /
M.Ortro;mep.c Hem.A.B.I'apmara .— M. : Texnocdepa, 2004 .— 288c. : un. — (Mup xumun)
.— bubmuorp.B xonue ria. — ISBN 5-94836-017-2 (T.2) /B nep./ : 247.50 .— ISBN 5-94836-
014-8 (pyc.) .— ISBN 3-527-29840-1(uem.).
7. opoxosa, E.H. 3amaun u BOIIPOCHI o aHAJIUTUYECKOU XUMUU /
E.H.Jopoxoga,l".B.ITpoxopoBa .— M. : Mup, 2001 .— 267c. : wi1. — bubnuorp.B KOHIIE KH.
— ISBN 5-03-003358-0 /B mep./ : 146.00.
8. Bacuses, B.II. Ananutudeckas xumus . CO.BOIPOCOB,yIpaKHEHUN M 3amad:y4el.1nocobue
s By3oB / B.Il.Bacunwes,JI.A. Kouepruna,T./[.Opnosa;llon pen.B.Il.BacunseBa .— 2-¢
u3f., nepepad.u gon. — M. : JIpoda, 2003 .— 320c. : wn1. — ISBN 5-7107-6072-2 /B niep./ :
62.50.
9. Bacuises, B.JI. AHanuthdeckas xumus : CO.BONPOCOB,yNpakHEHHI M 3a1ad:Yded.nmocobue
s By3oB / B.Il.Bacunbes,JI.A.Kouepruna,T.J{.OpnoBa;llon pen.B.Il.BacunseBa .— 2-e
u3n.,nepepad.u gqon. — M. : Ilpoda, 2003 .— 320c. : mn. — ISBN 5-7107-6072-2 /B nep./ :
62.50.

8 Ilepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKALNMOHHON CeTH

«HTepHET», HEOOXOAUMBIX IJISI 0CBOEHMS JUCHHUILIUHBI (MOYJIs1)

1. http://library.tsu.tula.ru/ellibraries/all_news.htm

2. ChemFinder (http://chemfinder.com)

3. Scirus - forscientificinformation (http://www.scirus.com)

4. ChemWeb (http://www.chemweb.com)

5. Bcepoccuiickuif MHCTUTYT Hay4yHOH H  TexHuyeckod wuHpopmaumu (BUHUTH)
(http://www?2.viniti.ru

6. baser nannbix: The Patent Office (http://gb.espacenet.com)

7. US Patent & Trademark Office, Patent Full Text and Image Database
(http://www.uspto.gov)

8. baza mannbix o xumuueckux BemectBax (http://webbook.nist.gov/chemistry/form-ser.html)

9. Hazardous Chemical Database (http://ull.chemistry.uakron.edu/erd)

10. DnekTpoHHBIE  OMONMMOTEKW: DJEeKTpoHHass  OubmmoTeka Mmmepckoro — KoJiemka
(http://www.imperial.ac.uk/library/ejournals/al.html).

11. [lepeyenp 3apyOeKHBIX OHOIHOTEK, CIICIIMATU3UPOBAHHBIX XUMHYECKIX WIIA UMEIOIINX JIU-
teparypy no xumud. (http://www.liv.ac.uk/Chemistry/Links/libraries.html)

12. DnexkTpoHHass OMOIMOTEKA POCCUMCKUX MEPUOAUIECKUX M3aanuil - ¢ 1990 roga mo HacTos-
miee BpeMs - okoJio 500 HauMeHoBaHMi ra3eT u xypHayoB. Public.ru (http://www.public.ru)

13.Dnekrponnas 6ubmuoreka. OGIACTH 3HAHMSA - OHOJIOTUS, OUOTEXHOJIOTHS, MEAULUHA, XU-
MU, MaTEeMaTHKa, (PU3HMKA, aCTPOHOMUS, HAYKU O 3eMJie, SKOJIOTHUs, HH(POPMATHKA, IKOHO-
muKa, npaso. Springer LINK. (http://www.springerlink.com/home/main.mpx).

14 .Onextponnas 6Gubmmorexa. O6nacTv 3HaHMS - (U3MKA, MaTeMaTuka, MWH()OPMALMOHHBIE
HAYKH, XUMUS1, HAYKHU O )KU3HU, HAYKU O 3eMJIe, SKOJIOTHS, UH)KCHEPHBIC HAyKH, SKOHOMHKA,
conuanbHbie U TymanuTapueie Hayku. IDEALibrary. (http://www.idealibrary.com). Hayu-
Has J1eKTpoHHas Oubnuoreka. E-Library.ru (http://www.e-library.ru)

9 IlepeyeHb WH(POPMALHMOHHBIX TEXHOJOTHWH, HEOOXOAUMBIX IJIsl OCY-
IIEeCTBJICHUS 00Pa30BaTEJBbHOI0 MPOLEcca M0 JMCUMILINHE (MOLYJII0)
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9.1 IlepeyeHbp HEOOXOAMMOIO €KEroHO OOHOBJISIEMOIO JIMIEH3MOHHOTO M
CBOOOIHO PACHPOCTPAHAEMOI0 NMPOrPaAMMHOI0 oOecrevyeHusi, B TOM YHCJIe OTe-
4YeCTBEHHOI0 MPOU3BOICTBA

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX MPO(eCcCHOHATBHBIX 0a3 1aH-
HBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM



