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1. IEJIX OCBOEHUA TUCHIATIINHBI

11

Llenpro maHHOTO Kypca sBiseTcs GopmMupoBanue y OyayIiero XumMuka-6akaaaBpa TEOPETHUECKUX OCHOB U MPAKTHIECKUX
HaBBIKOB 110 Kypcy «OCHOBBI METOJIOB yBEJIMUYCHHUS HepTeoTaaum» JUIs:

1.2

- CPaBHEHUS U KPUTUYECKOH OLIEHKH €CTECTBEHHO - HAYYHBIX  TEOPETHUECKUX TOCTPOCHUH, TEXHOJIOTNYECKUX PEIICHHH, a
TakKXKe JUIs IIPOTHO3a MOCIIEICTBHIA CBOEH MpodecCHOHAIBHOM NesITENbHOCTH I OKPYIKAIOIIEH MPUPOIBI U YEIOBEKa,

13

- (hopMHUpOBaHUs 3HAHUN YPOBHEH OpraHU3aluy BEIIECTBA U XMMUYECKUX CUCTEM, YMEHHUH JJIS KaXKI0T0 U3 YPOBHEU
UACHTU(QHUIUPOBATH UCXOAHBIE CTPYKTYPBI, ONPENENSATh HX B3aUMOCBSI3H, IPUHIIUITEI OPraHU3aLIH, YCIOBHE
(YHKIMOHUPOBAHUS, MEXaHU3MBbI COXPAHEHUS U MPeJIeNbl YCTOHUYUBOCTH;

14

- OpMHUPOBAHMS YMEHHH MOJETHPOBATH TEUSHNE TEXHOJIOTHIECKUX IPOLIECCOB M MPOTHO3U-POBATH IOCIEACTBHS
AHTPOIMOTEHHBIX B3aNMOJEHCTBHI Ha OKPY>KAIOIIYIO CPEAY;

1.5

- IOHKMasl TOTO, YTO XHUMHUS SBJISIETCS] OCHOBOM MPOM3BOAMTEILHON CHJIBI OOIIECTBA M YETKOW IIEHHOCTHOM OpHEHTAlMeH Ha
OXpaHy OKPY KaroIien Cpe/bl.

1.6

3amayamu Kypca SIBISIOTCSI:

1.7

- O3HAaKOMHUTH CTYACHTOB C OCHOBHBIMH UCTOYHUKAMU TEXHUYECKOU JOKYMEHTAIUH, XapaKTC-PU3YIOINMH HOPMBI
Ka4eCTBa ChIpbs U NPOAYKIHNH;

1.8

- BeIpaboTath y Oyaymiero XuMuka-0akanaBpa CCTeMY 3HAaHUH M MPAKTHYECKUX HaBBIKOB, KO-TOPBIC TIO3BOJISIOT
OPHEHTHPOBATLCA B CYIIECTBYIONIMX METOAAX TEXHUUECKOTO aHAIM3a, B TOM YHUCIIe Ta3a, HeQTH 1 He(pTEePOIyKTOB,
OIIGHUBATb 11eJIECO00Pa3HOCTh X MPUMEHEHHUS, a TAK)KE OCMBICIIEHHO MCIIOJIb30BaTh PE3YJIbTATHI JIsl IOHUMAaHUS
TEXHOJIOTHYECKHX NPOLIECCOB;

1.9

- (hopMHUpOBaHKE Y CTYACHTOB NPEICTaBICHUI 00 OCHOBHBIX MPOMBIIIIEHHBIX METOJaX YBEIN-UeHNS HeQTeOTIauu
IUTaCTOB, & TAK)KE CYIIECTBYIOIINX TEXHOJOTHAX UX OCYIIECTBICHHUS;

1.10

- O3HAKOMJICHHEC CTYJCHTOB C YCJIIOBUAMM 3aJICTaHUA HeCI)TI/I U ra3a B 3eMHOM KopeE;

111

- ACMOHCTpalus CBA3U MEKAY COCTaBOM He(l)TI/I 1 UCMIOJIb3YIOIIUMUCS TEXHOJIOTUAMUI UX )106])1‘{1/1.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

uxi (pa3zgen) OOIL: |Bl .B.ZIB.03

21

TpeGoBanus K NpeIBapUTeIbHOI MOAT0OTOBKE 00y4aI0IIerocs:

2.1.1

OpFaHI/I‘ICCKaH XUMMUs

2.1.2

AHamUTHUYECKAs XUMUS

2.13

duznyeckas XUMHs

2.14

OnTrka ¥ KBaHTOBast (1)I/I3I/IKE:1

2.2

JII/ICIII(IHJ'[I/IHLI U MPAKTUKH, VIS KOTOPbIX OCBOCHUE I[aHHOﬁ JAUCHHUIIIMHBI (MOJIyJ'[ﬂ) HeOﬁXO}II/lMO KakK
npeamecTyromiee:

221

XUMUS U TEXHOJIOTHS MepepaboTKu HeTH U raza

222

KOJIJ'IOI/I,HHaH XUMUs

3. KOMIIETEHIIUA OBYYAIOIIEI' OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUIIJIMHbI

(MOJIYJIST)

IK-1.1:

[IpoBoauT mepBUYHBII NOUCK MHGOPMALMH 10 32JAHHOI TeMATUKe XMMHUYEeCKOIl HANIPABJIEHHOCTH, popmypyeT
BBIBO/IbI 110 pe3yJibTaTaM HX aHAJIM3a

OIIK-1.1: I/IcrlO.]'ll)SyET TEOPETHYICCKHE OCHOBBI TPAAUIIHOHHBIX U HOBBIX pa3/1€/i0B XUMHUH

B pe3yjabTaTe OCBOCHUA NTUCHMITIMHBI oﬁyqamumﬁcsl JOJIZKECH

3.1

3HaTh:

3.1.1

- OCHOBHBIE METO/IbI ITOBHIIICHHS HE(YTCOTauH IIIACTOB M YBEJINUCHHUS IPOM3BOAUTENEHOCTH CKBAaXKUH, COBPEMEHHbIE
(u3ngecKie 0OCHOBHI JOOBIMH HE(TH, METOBI U TEXHOJIOTUH Pa3padOTKU HE(TSHBIX MECTOPOXKICHHIA, COCTaB HE(TH 1 rasa,
HX TPaHCIIOPTUPOBKY;

3.1.2

- TCOPECTHUYICCKUE OCHOBBI U MPAKTUICCKOC MIPUMCHCHUEC HauboJIee PacnpoCTpaHCHHBIX XUMUYCCKUX, (1)1/13I/IKO-XI/IMI/I‘ICCKI/IX
MCETO/J0OB aHalIu3a (FpaBI/IMCTpI/I‘IGCKOFO, TUTPUMETPUUCCKUX, IJICK-TPOXUMHNUICCKUX, CHeKTpOCKOHH‘IECKI/IX); ux
CHCHI/I(l)I/I‘{GCKI/IC OCO6CHHOCTI/I, BO3MOXHOCTH U OTPAHUYCHHA; B3aUMOCBA3b PA3IMYHBIX METOJA0B aHAJIN3a,

3.1.3

- OCHOBHBIC YCJIOBHS BCKPBITUSA 1 OCBOCHUA HG(l)THHLIX IUIaCTOB, TPETUYHBIC METO/AbI ITOBBIIIC-HUS HC(I)TGOT}I&‘{I/I,
Ppas3IMYHbIC PEXXUMBI OKCIUTyaTalluu CKBAYKWUH;

3.1.4

- OCHOBBI MaTEMATUYECKOU CTAaTUCTUKHU MNPUMCHUTCIIBHO K OLCHKE MPaBUJIbHOCTU U BOCIIPONU3-BOAUMOCTH PE3YJIbTATOB
OKCIIEPUMCHTAJIbHBIX HCCHCHOBaHHﬁ.

3.2

Ymersb:

321

- CaMOCTOSTEIBHO PaboTaTh C YUeOHOU U CIIPAaBOYHOM JIMTEPATYPOH 110 XUMHHU;

3.2.2

- UCII0JIb30BaTh HaBbIKH 3KCHepHMeHTaT0pCKOﬁ, HCCHGHOB&TCHLCKOﬁ U AaHAJIUTUYECKOU pa60T1>1;




3.2.3

- [10JIb30BATbCs armapaTypofI u an60paMH (pH-MeTpOM, HOHOMEPOM, aHAJIUTUICCKUMHU BECaMU,

(hOTO3IEKTPOKOJIIOPUMETPOM, CIIEKTPOGYOTOMETPOM, TIOJIIPUMETPOM, KOHIYKTOMETPOM H JIp.);

3.24

- IPOBOJUTH H606XOI[I/IMBIG PacUuCThl B U3YYCHHBIX MCTOAAX IMOBBIIICHUA He(bTeomaqH IJ1aCTOB C UCITIOJIb30BAHUEM

CTaTUCTHYECKOH 00pabOTKU pe3ysIbTaTOB SKCIIEPUMEHTA.

33

Baagern:

331

- 0€30IMacHBIMH METOAAaMH pabOTHI C HE()THIO M peareHTaMu, UCIIOIb3yEMBIMH IS IIOBBILICHUS HeQTEOTIauH IIIacTOB,

HeTePOAYKTaMH 1 Ta3aMH;

3.3.2

- TEXHUKOM BBITOJIHEHUSI OCHOBHBIX aHAJIUTHYECKUX onepaunﬁ IIpHU Ka4€CTBCHHOM U KOJIMYC-CTBEHHOM aHaJIN3€ BCIICCTBA,

a TaKKC METOJUKaMH HUX aHaJIM3a XUMHUYCCKUMHU U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IMI/I MCTOJaMHU.

4. CTPYKTYPA U COAEPXKAHUE JUCHUTIITUHBI MOAYJIS)

Kon HaumenoBanmue pasjenos u tem /Bug | Cemectp /| YacoB| Komneren- Jluteparypa IIpumeuanue
3aHATHS 3aHATHSI/ Kypc MU
Paznen 1. Beenenue. Lleanb u 3agauun
Kypca.

11 ®dusnyeckre 0OCHOBBI JOOBIYM HE(TH. 7 2 OIIK-1.1 JI1.1 J11.2
Onenka 00beMOB He()TH U ra3a B IUIacTe. JI1.3J12.1J13.1
Pacnpenenenue nasnenus u 2102
TeMIIepaTyphl [0 IITyOUHE 3aJIeXKU.

[Jlex/

1.2 Cunbl, IeficTByIOINE B HEQTAHBIX 7 1 OIlK-1.1 J1.2
nnactax. Cuiel,00yclapIuBaroIIue IIK-1.1 JI1.3J12.1J13.1
IBIDKeHHe He(TH, ra3a u Boasl. /IIp/ 92 53

13 Hamnop kpaeBbix Bog. Ynpyrocts 7 1 OIIK-1.1 JI1.1
IUIACTOBBIX BOJOHAIIOPHBIX CHCTEM. IK-1.1 JI1.3J12.1J13.1
Hamnop razosoii manxu. Cuna 22 33
rpasuranun. /Cp/

Pazgen 2. Cuabl, 1elicTByOIINE B
HeTAHBIX IJIACTAX.

21 Cuibl, 00yCIIaBIMBAOIIHE IBIKECHHE 7 4 OIIK-1.1 JI1.1
HedTy, raza u Boasl. Hamop kpaeBbIX BOA. JI1.3J12.1J13.1
/JTex/ 2192

2.2 Hanop razosoii manku. Cuna 7 2 OIIK-1.1 J1.1
rpaButanu. Cuibl, yepKUBaroye IK-1.1 JI1.3J12.1J13.1
Hedts B miacre. /TIp/ 21933

2.3 YIpyrocTts Mm1acToOBBIX BOJOHAIOPHBIX 7 1 OIIK-1.1 J1.1
cucreM. /Cp/ MK-1.1 JI1.3J12.1J13.1

2233
Pa3nen 3. IlonsiTue o HedTeoTAAYE H
pe:kuMax pa3padoTku He(pTIHBIX
MeCTOPOKIEeHMIA.

31 KoadduineHnr nzpieuenus Hetu 7 4 OIIK-1.1 J1.1
(medreornaua). /Jlex/ JI1.3J12.1J13.1

D192

3.2 Pacumpenue HedTH ¢ pacTBOPEHHBIM B 7 2 OIIK-1.1 J1.1
Heit razoM. BojoHanopHsIii u IIK-1.1 JI1.3J12.1J13.1
ra3oHanopHbIi pexumsl. /I1p/ €

33 I'paBUTALIMOHHBIN PEKHUM, PEKUM 7 1 OIIK-1.1 J1.1
YIUTOTHEHHUS MJIACTa U CMEIIaHHbIC [K-1.1 JI1.3J12.1J13.1
pexuMsl. /Cp/ 21933
Pa3nen 4. TexnoJiorusi pazpaéoTku
He(TSIHBIX MECTOPOKACHMIA.

41 CymecTByIOIE TEXHOJIOTHH 7 4 OIIK-1.1 J1.1
pa3paboTKH HEDTIHBIX MECTOPOXKACHUH. JI1.3J12.1J13.1

/Jlex/

9293




4.2 Pacuetsl npuToKa HETU K CKBAXKUHE. OIIK-1.1 J1.1

Mp/ MK-1.1 JI1.3J12.1J13.1
D192

4.3 BsaumMoneiicTBUS SKCILTyaTallMOHHBIX OIIK-1.1 JI1.1
ckBakUH. CHCTEMBI pa3MeIleHUs IK-1.1 JI1.3J12.1J13.1
ckBaxkuH. /Cp/ 2193
PazgenS. Meroasl noanep:kaHus
TIJIACTOBOTO IABJICHHUS.

5.1 INepedopmupoBanue 3anexe, OIIK-1.1 J1.1
pa3paboTKa KOTOPBIX 3aKOHYEHA MOCIIe JI1.3J12.1J13.1
3aBogHeHus. /Jlex/ 31022

5.2 TpeTHdHbIE METO/IBI TOBBIIIEHHS OIIK-1.1 J1.1
HedreoTmaun. /TIp/ MK-1.1 JI1.3J12.1J13.1

5203

5.3 MeToIb1 yBETHIEHUSI OIIK-1.1 J1.1

TPOU3BOIUTENLHOCTH CKBaXKUH. /Cp/ MK-1.1 JI1.3J12.1J13.1
31093
Pa3nen 6. CBoiicTBa HeTAHBIX

6.1 CaoiicTBa cucTeMBI He(hTh-TIOpPOIa-BOIA- OIIK-1.1 J1.1

ITAB. /Jlex/ JI1.3J12.1J13.1
31092

6.2 Komnoszumyu [TAB 1151 yBenuueHust OIIK-1.1 JI1.1

HedreoTnaun miactos. /TIp/ MK-1.1 JI1.3J12.1J13.1
35203

6.3 KoMmosumus 118 I1aCTOB ¢ BEICOKOMH OIIK-1.1 JI1.1

temneparypoi. /Cp/ MK-1.1 JI1.3J12.1J13.1
3253

Pasnen 7. Heopranmyeckue

rejieo0pa3yiomme CHCTEMBI.

7.1 TToBbItieH#e HEPTEOT AU TLIACTOB C OIIK-1.1 JI1.1
UCIIOJIb30BAaHUEM TE€XHOJOTHH JI1.3J12.1J13.1
OTpaHUYEHHs BOJOIPUTOKOB. /JIex/ 02 93

7.2 VYenoBust M MeXaHH3M (OPMHUPOBAHUS OIIK-1.1 J1.1
ac(hanbpTeHOCMOTIOapapUHOBBIX MK-1.1 JI1.3J12.1J13.1
otnoxenuit (ACIIO). /TIp/ 2193

7.3 HHrnbutopHas 3ammra OINK-1.1 J1.1
He(TEPOMBICIIOBOTO 000PYyIOBaHHSI. [K-1.1 JI1.3J12.1J13.1
/Cp/ 3253
Pa3nen 8. [loBblmeHue HedTeoTAAYH
TJIACTOB.

8.1 Kowmmnosurmu ITAB fist mnactoB ¢ OIK-1.1 1.1
BBICOKOM TeMIIepaTypou. JI1.3J12.1J13.1
Heopranunueckue reneodpasyromue 21022
cucteMsl. /Jlex/

8.2 IoBeireHne HeTEOTIAYM ITACTOB C OIIK-1.1 J1.1
UCIIOJb30BAHUEM TEXHOIOTHH MK-1.1 JI1.3J12.1J13.1
OrpaHuYeHHs BOIONMpUTOKOB. /IIp/ 92 33

8.3 Heoprannueckue reneodpasyromniye OIIK-1.1 J1.1
cucremsl. /Cp/ MK-1.1 JI1.3J12.1J13.1

31932

Paznen 9. ®u3uK0-XUMHYECKHE
MeTO/Ibl yBeJHYeHHs1 HeTeoTIaun
ILIACTOB.




9.1 Yrnesogoponssie pactBoputean ACIIO 7 3 OIIK-1.1 J1.1

Y TETUIOBBIE TIPOMBIBKH CKBa)KHH. JI1.3J12.1J13.1
31932
/JTex/

9.2 DU3UKO-XUMHYECKHE METO/IBI 7 2 OIIK-1.1 J1.1
yBeIMYEHHs HE(PTEOT1auu I17IaCTOB IK-1.1 JI1.3J12.1J13.1
HeQTSIHBIX MecTOpokaAeHui. /TIp/ 2192

9.3 TeHICHIINH B Pa3BUTHH METOIOB 7 2 OIIK-1.1 J1.1
yBennaenus Hedreoraaun. /Cp/ MK-1.1 JI1.3J12.1J13.1

5233
94 /Kontp.pab./ 7 0 KouTtponbHas pabora
9.5 /3auér/ 7 14 OIIK-1.1 J1.1
JI1.3J12.1J13.1
5135233

5. ®OHJ] OIEHOYHbIX CPEJICTB

5.1. KOHTpOJIbeIe BOIIPOCHI U 3a1aHUA

Hpe,ﬂ[CTaBJ’[eHH OTACJIbHBIM JOKYMEHTOM

5.2. TeMbl NUCbMEHHBIX PadoOT

IIpencraBnenHs! OTAETHHBIM TOKYMEHTOM

5.3. ®oH/1 OLIEHOYHBIX CPEACTB

Hpe,ﬂ[CTaBJ’[eHH OTACIbHBIM JOKYMEHTOM

6. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIHHEYEHHWE JUCHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemasi iuTepaTypa

6.1.1. OcHoBHAas JIUTEPATYpa

ABTOpBHI, 3arnaBue UsnarensctBo, rox | Komua-Bo
JI1.1 |[Kpyrmosa C. IL. Xumust HeTH 1 Ta3a: yueOHoe mocobue ExarepunOypr: 17
Cpenne-Ypanbckoe
KHIDKHOE
u3natensctso, 2007
JI1.2 |Pa6os B. 1. Xumust HeTH ¥ ra3a: peKOMEHI0OBaHO Y4eOHO-METOJMYECKUM Mocksa: U] 10
obwequHeHneM By30B Poccuiickoit ®enepamuu mo "dopym", 2014*
HedTera3oBoMy 00pa30BaHHUIO B KAYECTBE y4eOHOTO MocoOus st
CTY/ICHTOB BBICIIHX y4eOHBIX 3aBeACHHUH, 00YJIaIOMINXC s TIO
HAaIpaBJIEHHUIO MOATOTOBKY TUITIOMHPOBAHHBIX CIIEI[HAIACTOB
130500 "Hedrerazopoe neno"
JI1.3 |BaxenoBa O.T., I'eonorust u reoxumust HeTU U rasa: pekoMenaoBano YMO mo  [Mocksa: 2
Bypmun 10. K., KIIaCCHYECKOMY YHHBEPCUTETCKOMY 00pa30BaHUIO B KAYECTBE W3pnarenscTBO
CoxonoB b. A., Xaun | yuyeOHHKA /1715 CTYACGHTOB BY30B, 00YYarOIIMXCS M0 HATPaBJICHHIO |MOCKOBCKOTO
B.E. 020700 "T'eonorus” u cnermanpaoctu 020305 "T'eonorus u yHuBepcuteta, 2012
TEOXUMHSI TOPIOYMX UCKOMAaeMBbIX"
6.1.2. lonoiHUTEIbHAS JIUTEPATYpPa
ABTOpHI, 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Cadmuesa P. 3. Ousnkoxumust HeTH. PUINKO-XUMUUECKHE OCHOBBI TexHomorud | M.: Xumus, 1998 10
nepepadoTKH HepTH
6.1.3. MeToanueckue pa3padoTku
ABTOpHI, 3arnaBue WznarensctBo, ron | Komnu-Bo
JI3.1 |baxenosa O. K., I'eonorust 1 reoxumust HePTH U ra3a: yueOHUK IS CTYJCHTOB M.: U3naTenscTBO 50
bypnun 10. K., BBICIIUX Y4EOHBIX 3aBEJCHUM MockoBckoro
CoxonoB b. A., Xaun yHuBepcurera, 2004
B.E.
6.2. IlepedyeHnb pecypcoB HH(POPMANTMOHHO-TEIEKOMMYHHKAITMOHHOIT ceTn ""MHTepHET"
31  |http://ww.rusanalytchem.org/;

22

http://ww.anchem.ru

33

http://mww.chem.msu.ru



http://www.rusanalytchem.org/%3B
http://www.anchem.ru/
http://www.chem.msu.ru/

D4 [Omnaiid yuyeOHHUK 0 OHOXUMHAM — WWW.XUMUK.ru

25  |[buorexHomormdeckuii moprain Bio-X — http://bio-x.ru

D6  prypHaibl AMeprKaHckoro xummdeckoro obmecrsa (ACS) http://pubs.acs.org/

6.3.1 IlepeyeHs MPOrpaMMHOTO OOecIIeYeHHs

6.3.1.]| IMaket npukmaaaex mporpamm «Microsoft Office».

6.3.2 IlepeyeHs HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1| «Koncynbrant mmocy,«"apanT»,«KOHCYIbTaHT-PErHOH.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAYJIS)

7.1 Yuebnast mabopatopust XuMHH 060py10BaHa KOMILIEKTOM diiekTportanus 111D B kommuiekte ¢ Y30,ropsiauM U XOJI0THBIM
BOJIOCHA0KEHNEM, KaHAIN3alUeH, IePEBSIHHBIMU JIAOOPATOPHBIMHU CTOJIAMH Ha METAJUIMYECKUX HOXKKAX U TAKUMH XKe
CTYJIBSIMU Ha 16 pabo4ynx MecT,TOCKOH JUIsl HAIIMCaHUS MEJIOM,YeTHIPbMSI BBITSDKHBIME IIKadaMu ¢ IPHUHY JUTETHHOM
BEHTHISIIMEH, TOABOIKON IEKTPOOCBEIIECHHS,IIEKTPOITUTAHHS, BOABI U KaHAJIM3AIMH,CTOJIOM U CTYJIOM IS
MPEIo1aBaTeNsL, JOIOIHUTEIBHBIMU CTOJIAMH TSI XPaHEHHUs CyMOK,1a00paTOpHBIMH MIKadaMu ISl XpaHEHUs
PEaKTHUBOB,IIOCY IbL,3JIEKTPOHHBIMU TAOJIMIIaAMH 3JIEMEHTOB M PACTBOPUMOCTH COJIei,HabOpOM IIIaKaTOB,CPECTBAMH
MOXKAPOTYIIEHUS ¥ IEPBOM MOMOIIY,IEPEHOCHBIM MYJIETUMEIHMHHBIM IIPOEKTOPOM.
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