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1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto Kypca "dU3nko-xmmmnyeckne metoabl B bronornn” sBnsieTcst 3HaKOMCTBO 6aKaﬂaBpOB Cc
OCHOBHbIMW NMPUMEHAEMbIMU PUINKO-XUMUNYECKUMU U MI/IKpO6VIOJ'IOI'I/I‘-IeCKI/IMVI mMeTogamm B bruonormn.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

JaHHas yuebHas aucumnnnHa BkntodeHa B pasgen "61.B.0O 0.5 OucuunanHel (Mooynm)" OCHOBHO
obpasoBaTtenbHol nporpammbl 06.03.01 Bronorust 1 0THOCKMTCS K 06s13aTeNbHbIM ANCUUMINHAM.
OcBaunBaeTcs Ha 3 Kypce, 5 cemecTp.

Paccmartpureaetcs npuMeHeHne CoBPEMEHHbIX (OU3NKO-XMMUYECKNX, MUKPOCKOMMUYECKNX,
MONEKYNSAPHO-OMONOrM4EeCKUX 1 MUKPOBUONormyecknx metonos B 6uonorun. Kypc aHakommT
6akanaBpoB ¢ MeToAaMu XxpomaTtorpadum, CnekTpogOTOMETPUN, MHIPPaAKPACHON CNEKTPOCKONNN,
OlP, AMP, Mmukpockonuun, anekTpogopesa, NoNMMepasHon LENHOM peakunmn, CEKBEHNPOBaHNS 1

ap.

3. KomneteHuuu obyyarowterocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNN:

PaclumndppoBka
LLincpp komnereHumu npuobpeTaeMorn KOMNETEHLUN
OMK-6 LonxeH obnanatb CNOCOOHOCTBIO NPUMEHSATH COBPEMEHHbIE
(POOECCHOHANbHBIE aKcrnepuMeHTasbHble MeToabl paboTbl ¢ Bronormyeckmmmn obbekTamm B
KOMNETEHLIAN) ronesbIX 1 NabopaTopHbIX YCNOBUSAX, HaBblk PaboTbl C COBPEMEHHO
annaparypo.
AK-1 LonxeH obnagaTte cnocobHOCTBIO 3KCMNyaTUPOBaTb COBPEMEHHYIO
(NPOCHECCHOHANbHBIE annapatypy v obopynoBaHue ons BbiNONHEHMS
KOMMETEHLIMM) Hay4HO-MCCneaoBaTebCKUX NoNeBbIX U nabopaTopHbIX BUONOrNYecKuxX
paborT.
MK-4 LonxeH obnagaTtb CnocobHOCTbIO NPUMEHSITb COBPEMEHHbIE MeTo bl
(NPOCPECCUOHANBHBIE 06paboTkun, aHann3a n CUHTe3a NoneBoi, NPON3BOACTBEHHOM 1
KOMNETEHLIAN) nabopaTopHoi 61Monornyecko nHopMaLun, Npasuna CocTaBneHns
Hay4YHO-TeXHNYEeCKMX NPOEKTOB 1 OTYETOB.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYLEHT:
1. DONXeH 3HaThb:

2. DONIXEH yMeTb:

3. DONXEH BnaneThb:
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

B pesynbTtaTte ocBoeHus kypca oby4yatowmincs gonxXeH npruobpecTn 3HaHUsl B 061acTn pasnmnyHbIx
METOLO0B XpoMaTorpadun, CnekTpodoTOMETPUN, NHPpaKpacHon cnekTpockonuu, SINP, AMP,
MMKPOCKOMMIW, aNeKTpodpopesa, NonMMepasHoi LIENHON peakunm, CEKBEHNPOBAHNS, KOTOPble
yCMEeWHO NPUMEHSIIOTCS B pa3ninyHblX oTpacnsx éuonormun. JonxeH obnagatb CNoCOOHOCTbIO
NPVUMEHATb COBPEMEHHbIE 3KCNEepUMEHTaNbHble MeToAbl paboTbl ¢ Bonormyeckmmn obbekTamm B
noneBbIX U NabopaTopHbIX YCNOBUAX, HaBblk paboTbl C COBPEMEHHOI annapaTtypoii; CHOCOBHOCTbIO
3KCMNNyaTMpoBaTb COBPEMEHHYIO annapaTypy 1 obopyanoBaHue Ans BbiMONHEHNS
Hay4HO-MCCnenoBaTeNbCkux NoNeBbIX U nabopaTopHbix Bronornyecknx paboT; CnocobHOCTbIO
NPUMEHSATb COBPEMEHHbIE METOLbI 06pPaboTkM, aHann3a u CMHTE3a NoneBoi, NPOM3BOACTBEHHOW 1
nabopaTtopHoi 6r1onormyeckon nHdopMaumnmn, Nnpasmna CocTaBNeHNs 0TYETOB.

4. CTpyKkTypa 1 cogepXxaHue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCLUMMINHBI: 3a4€T C OLEHKOM B 5 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AucCUMnIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Bupabl n yachbl
ay,oMTOpHOM paboThbl,
Paspen UX TPYOO0EeMKOCTb
N OucumnnuHbl/ CemecTp c':z‘g'gf;'al (B yacax) TeKY(':)"':T‘:)gE;pM"'
Moayns MpakTu-|abopa-
Nekuun| yeckue TOPHble
3aHATUA paGOTbI
Tema 1. [NpumeHeHne KoHTponbHas
1. [xpomatorpachun B 6Grionorum u 5 0 0 20 |paborta
MeaununHe.
Tema 2. [pumeHeHne
cnekTpodoTomMeTpum B buonormum u KoHTponbHas
2. [MeonumHe. ONeKTPOHHbIWA 5 0 0 10 |pabota
napamarHUTHbI pe30HaHC B
6ronorun.
Tema 3. MeToabl MMKPOCKOMUX U KX KoHTponbHas
3. [NpMeHeHune B Bronorum u 5 0 0 10 |paboTa
MeaununHe.
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Pasgen MX TPYA,0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Monyns MNpaktu-|Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
4 Tema 4. 9nekTpodopes B Xmumuu, 5 0 0 8 Kgg;ﬁganaﬂ
" |Brionorum n MmeguunHe. P
Tema 5. lNonnmepasHas uenHas OTyer
5. [peakuunsa v cekBeHnposaHue 5 0 0 6
6rononnmepos.
3a4eT C oueHKOoMn
Tema . ITorosas goopma KOHTpOnS 5 0 0 0
Wtoro 0 0 54

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. MpumeHeHue xpomatorpacoum B 6UONOrMM N MeauLUHe.
naboparopHas pabota (20 yaca(oB)):

["a3oBas xpomartorpagoms, XngKkoctTHas xpomarorpagus, xpomartorpadus HU3KOro AaBneHus,
XpoMmartorpacousi BLICOKOro AaBneHus, pacnpenenmTenbHas xpoMmatorpagus, MOHoobMeHHas
xpomarorpacusi, ancopbumnoHHas xpoMatorpagusi, KCKIO3MOHHAsS XpomaTtorpadus, agonuHHas
Xpomarorpadousl, TOHKOCNOMHas xpomarorpagunsa n BbICOKO3IPEKTUBHASA XN OKOCTHASA
XpomaTtorpadgus.

Tema 2. NpumeHeHne crnekTpocpoToMeTPUM B 6MONOrMN N MegULMHE. DNEeKTPOHHbIN
napaMarHMTHbIN pe30oHaHC B buonorun.

naboparopHas pabora (10 4aca(oB)):

AbcopbumoHHas CnekTpopoTOMETPUSA 1 POTOKONopUMETPUS. MIHbpakpacHas crekTpocKomnus.
ONeKTPOHHbI NapaMarHUTHbIA pe3oHaHc B Brionoruu.

Tema 3. MeToAbl MUKPOCKONMUM M UX NPUMEHeHue B 6Monorum n MeauumHe.
naboparopHas pabora (10 4aca(oB)):

OnTuyeckas MUKPOCKOMNUS, PEHTTEHOBCKAasi MUKPOCKOMKWS, CKaHMpyowas (pactpoBas) 3N1ekTpoHHas
MUKPOCKOMWS, aTOMHO-CI0Bas MKPOCKOMMUS 1 GoNTyOPECLIEHTHAS MUKPOCKOMKS.

Tema 4. OnekTpodhopes B XumMmumn, 6MoNorum n MeguLmHe.
naboparopHasi pabora (8 waca(oB)):

AnekTpocopes B NONNaKpunaMmaoHoM rene, anekTpodopes 6enkoB, KanunisipHbli 3nekTpogopes u
anexkTpogoopes OHK n PHK.

Tema 5. MonuMmepasHas LenHasa peakuus U ceKBeHUpoBaHUue 6MoNoNMMeEpPOB.
naboparopHas pabora (6 4aca(oB)):

MonumepasHas uenHas peakunsi U cekBeHnpoBaHune buononmmepos. MeToobl CEKBEHMPOBAHS
HOBOI'O MOKOJNIEHUSI.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hene- Buabl Tpyno- Kg); p":::ﬂ
N Paspen Ce- ns CaMOCTOSITeNIbHOW eMKoCTb| .. O‘::T o
AVNCLUMN/INHDI mecTp| ceme paboTbl (B ATeNnLHOM
cTpa CTyAEHTOB yacax) pa6oTLl
Tema 1.
[MprnmeHeHune

4

T.
PefructpaunoHHbIn HomMep 5AE
CrtpaHnua 5 ns 12. 111 VHI:I
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xpomarorpacouv B 6ronorum n MeauumHe.

NOArOTOBKA K KOHTPONbHOW paboTe

(¢}
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Paspen Ce- | ns camocCTosITe/IbHON eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 2.
MNpumeHeHne
cnekTpogooToMeTphmn
B Guonorun un . KOHTPO/b1
NOAroTOBKa K KOHTPONbHOM T
2. [MeouunHe. 5 OArOTOBKA K KOHTPONEHOI PaGoTe 10 [Has
ONeKTPOHHbI paboTta
napamarHuTHbIN
pe30HaHC B
6ruonorum.
Tema 3. MeToabl
MUKPOCKOMUN N nX o KOHTPO/b;
NOAroToBKa K KOHTPONbHOM T
3. [NpMMeHeHe B 5 OArOTOBKA K KOHTPONLHOIA PaboTe 12  [Hasg
6uonorum un paboTa
mMeguunHe.
Tema 4.
- KOHTPO/b;
4 onekTpocopes B 5 NOAroToBKa K KOHTPO/bHON paboTe 10 |has P
" [xumun, Guonorun 26072
1 MeguunHe. P
Tema 5.
MNonumepasHas
uenHas peakums v NOAroTOBKa K OTHETY
. CeKBeHnpoBaHme 5 10 jouer
6rononMmepos.
NTtoro 54

5. O6bpa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
1. AKTVBHblE (hOpPMbl MPOBEeAEHUS 3aHsATUIA (paboTa B napax).

2. MpoBeneHne Kpyrnbix CTOMOB.

3. VIHTeHcuBHas BHeayamMTopHas paboTta.

4. KoMNbloTEPHbBIE CUMYTISILLMNA.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. MpumeHeHune xpomartorpachum B 6uonorum u meguumHe.
KOHTpONbHasi paboTa , NpUMepHbIE BOMPOCHI:

1. [a3oBas xpomartorpadus 2. XuakocTHas xpomaTorpadgpus 3. Xpomartorpadus HA3KOro AasneHuns
4. XpomaTtorpadums BblcoKoro gasneHuns 5. PacnpenenntensHas xpomatorpadpus 6. VioHoobMeHHas
xpomatorpacous 7. AocopbumnoHHas xpomartorpadus 8. SKCKNO3NOHHAs xpomartorpacus 9.
AdbpuHHasa xpomatorpadums 10. ToHkocnonHas xpomaTtorpadms 11. BeicokoagpdoekTnBHaAs
XWOKOCTHas xpomartorpadgus

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 9 ns 12. 111 VHI:I
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Tema 2. NpumeHeHne crnekTpocpoToMeTPUM B 6MONOrMN N MegULMHE. DNEeKTPOHHbIN
napaMarHMTHbIN pe30oHaHC B buonorun.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. ABcopbumnoHHas cnekTpodboTomeTpus 2. dotokonopumeTpus 3. MIHdopakpacHas cnekTpockonus
4. ONeKTPOHHbI NapamMarHUTHbIA pe3oHaHc B buonorum

Tema 3. MeToabl MUKPOCKONWUA U UX NPUMEHEHWEe B 6MoONorum n meguumHe.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. OnTnyeckas mukpockonus 2. PeHtreHoBckas Mukpockonusa 3. CkaHupyiowas (pactposas)
9NEKTPOHHAsA MUKpocKonus 4. ATOMHO-CUIOBas MUKpockonusa 5. dnyopecLeHTHAs MUKPOCKOMUS

Tema 4. OnekTpodhopes B XumMmum, 6Monormm n MeguLuHe.
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

1. OnekTpodhopes B nonnakpunamuaHom rene 2. Anektpodpopes benkos 3. KannnnspHoiii
anekTpodpopes 4. InekTpodpopes AHK n PHK

Tema 5. HOHVIMepa3HaSI uenHas peakuuns u ceKkeeHuposaHue 6v|ononvmepos.
OTHEeT , NPpUMEPHbIE BOMPOCHI:

1. NMonnmepasHas uenHas peakums 2. CekBeHupoaHne brnononmmepos 3. MeToabl CEKBEHUPOBAHNS
HOBOrO NMOKONEHNS

Utorosas ¢popmMa KOHTpons
3a4eT C oueHkom (B 5 cemecTtpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS
Bonpochi:

. [[a3oBas xpomaTorpadus

. XngkocTtHasa xpomarorpadus

. Xpomarorpagoms HU3Koro nasneHus

. XpomaTorpadgous BbICOKOro AaBfieHUS

. PacnpenenutenbHas xpomarorpagus

. loHoobMeHHasi xpomaTtorpadpus

. AncopbumoHHas xpomaTorpadcus

. OKCKNO3MOHHasa xpomarorpapus

9. AdbdpuHHas xpomatorpadus

10. ToHKOCNoOMHasa xpoMartorpagous

11. BblCOKO3(hhEKTMBHAS XNOKOCTHAS XpoMaTorpagoms
12. A6CopbUMOHHasa CnekTpotOTOMETPUS

13. doToKONOPUMETPUS

14. PeHTreHocnekTpanbHbIi MMKpOaHanua

15. IHgpopakpacHas cnekTpockonus

16. DNEKTPOHHbIV NapaMarHUTHbIA pe3oHaHC B Bronorum
17. CnekTpocKkonus S40epHOro MarHUTHOro pe3oHaHca
18. OnTnyeckas MMKpockonums

19. PeHTreHoBCKas MMKPOCKOMUS

20. CkaHupytowas (pactposas) aneKTpoOHHas MUKPOCKOMUS
21. ATOMHO-CMNoBas MMKPOCKOMUS

22. dnyopecLeHTHas MUKPOCKOMNUS

23. 9nekTpogoopes B NonvakpunaMmmaHoMm rene

24. 9nekTpogoopes benkos

25. KanunnapHbiin anektpodoopes
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26. 9Anektpogoopesd AHK n PHK

27. PeHTreHocnekTpanbHbIi aHanm3

28. lNonnmepasHasa uenHas peakuuns

29. CekBeHnpoBaHue 61nononnmMepos

30. MeToAabl CEKBEHMPOBAHNS HOBOIO NMOKONEHUS

7.1. OcHOoBHas nuTteparypa:

1) Yuncon, K. MprHUunbl n metoabl GOXMMMKM 1 MONEKYNSIPHON Bronormuun. [OnekTpoHHBbIR pecypc] /
K. Yuncon, L. Yonkep. - 9nekTpoH. aaH. - M.: iagatenbctso 'Jlabopartopus 3HaHwui', 2015. - 855 c. -
ObC 'Manb'. - Pexum pgoctyna: http://e.lanbook.com/book/66244.

2) KysHeuos Bn.B., KysHeuos B.B., PomaHos ".A. MonekynsipHo-reHeTudeckne n buoxmmMmyeckmne
MEeToObl B COBPEMEHHOW Buonorum [OnekTpoHHbI pecypc] - Mockea: 'JlabopaTtopums 3HaHuit', 2015 -
487c. - URL: http://e.lanbook.com/books/element.php?pl1_id=66252

7.2. lononHutenbHasa nuteparypa:

1) Camatos I".A., Tpocpumos [.1O., Pebpukos [.B. MNLIP B peansHOM BpeMeHU. [DNeKTPOHHbI
pecypc] - Mockea: N3natenbctBo 'Nlabopatopusi 3HaHuiA', 2015. - 226 c. - Pexxum goctyna: 9b6C
'Nanb'. - URL: http://e.lanbook.com/books/element.php?pl1_id=70781

2) Pebpwukos, [1.B. NGS: BbICOKONPON3BOANTENBHOE CEKBEHMPOBAHNE. [DNEKTPOHHbIN pecypc]. -
Mocksa: MiapaTtenbcTBo 'JlabopaTtopus 3HaHuit', 2015. - 235 c. - Pexxum goctyna: 96C 'TlaHb'. -
URL: http://e.lanbook.com/books/element.php?pl1_id=70712

3) CanbHukosa M. M. TpaHCMUCCUOHHASA 3NEKTPOHHAS MUKPOCKONUS B B1ONornm n MeaunumHe.
[9nekTpoHHbIN pecypc] - Mockea: K®Y (KasaHckui ([puBonxckuin) penepanbHbii YHUBEPCUTET),
2016. - Pexxum poctyna: 9BC 'laHb'. - URL: http://e.lanbook.com/books/element.php?pl1_id=77306

7.3. UHTEepHeT-pecypcChl:

MeTonbl pacwmdpoBky HYKNEOTUAHOW nocnenosatensHocTn pparmentos JHK -
http://molbiol.ru/protocol/13_03.html

OcCHOBbI ckaHMpytoLlel 30H40BO MUKPOCKONUN -
http://nano.lab2.phys.spbu.ru/images/mironov_book.pdf

CnekTpodpoToMeTpus -
http://www.nioch.nsc.ru/cafedra/nspu/phys_methods_nspu/additions/L4a-UV.pdf

Xpomatorpadouyeckme MetToabl aHanmaa -
http://www.chem.msu.su/rus/teaching/analyt/chrom/part1.pdf

SnekTpodhopes B arapo3HOM rene -
http://gmo-crl.jrc.ec.europa.eu/capacitybuilding/manuals/manual%20RUS/UM%20Rus-S5.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHMe OncumnInHbl "PU3NKo-xmMmyeckne metoabl B ronorun” npeanonaraet UCNonb3oBaHne
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:

NabopaTopHble 3aHATNS 0becrneyeHbl BCeMU HEOOXOAUMbIMM NprMbopamMmn 1 peareHTamu.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuto 06.03.01 "buonormua" n npodnnio NOAroTOBKA He NPeLyCMOTPEHO .

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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