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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

He.ﬂb OCBOCHUS AHUCHMIIIINHBI: C(bOpMI/IpOBaTB YMCHHA U HABBIKHW B BBI60pe " pcajin3anunu COBpcC-
MCHHBIX MCTOAOB ONPECACICHUA OCHOBHBIX KOMIIOHCHTOB U MaJIbIX HpHMGCCfI B PYAHOM CBIPbC, IPOAYKTaxX
MeTaHHprquCKOﬁ A XUMHYECKOM IMPOMBIIIJIICHHOCTH.

3agaun:

1) meopemuueckuil KOMNOHeHM:
- TMOCPEJICTBOM CITyIIaHHs, KOHCIICKTUPOBAaHUS U peepUpOBaHUS U3YUUTh TEOPETHUECKUE OCHOBBI

aHaJIM3a MUHEPAJILHOTO ChIPbSI;

- 3HaTh COBPEMEHHBIC METO/IbI HCCIICIOBAHHUS BEIICCTR;
2) nozHasamenvHulil KOMNOHEHN.!
- YMETh IPOBOJUTH PacUEThI 10 MATPHUIIC TUTAHUPOBAHMS SKCIICPUMEHTA C COCTABICHUEM YPaBHECHHUS

IIpoTonpsAKOHOBA;

- YMETh MHTEPIPETUPOBATH IKCIIEPUMEHTAILHBIC IAHHbIC;
3) npakmuueckuii KOMNOHEHM
- BJIaJICTh OCHOBAMH aHaJIM3a MUHEPAIBHOTO ChHIPHSI.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuniuHa OTHOCUTCS K JUCHHILTUHAM (MOZYJSIM) MO BBIOOPY BapuaTHUBHOW dacTu Onoka /I

«JlucuuminHbl (MOLYIIN)»

[TpepexBusuthl qucuuminunsl: 51./{.5.22 Ananumuueckas xumus

[TocTpekBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

Kon u HaumeHnoBanue
bopMHUpPYEMBIX KOMITETCHITHI

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemble pe3ynbTaThl
oOyueHus o JTUCIUILINHE,
XapaKTEepU3YIOIIHE JTallbl

(dbopMupoBaHUS

KOMIIETEHIIUI
[TIK*-2 Criocoben npoBoauth  |[[IK*-2-B-2 Ananusupyer u o6o01maer 3HaTh:
NaTEeHTHO-UH(POPMALIMOHHBIE | pe3yabTaThl MATEHTHOT'O MTOUCKA MO TEMATUKE |-  CHOCOOBI  IPOBEIEHUS
UCCJIEIOBaHMs B BBIODAHHOM  |[IPOEKTa B BEIOpAHHOW 00J1aCTH XUMUU ITaTEHTHO-

00JIaCTH XUMUH U/WAIIH
CMEXKHBIX HayK

(XMMHYECKOM TEXHOJIOTHH)

I/IH(I)OpMaI_[I/IOHHOFO IIOHUCKa
10 TEMATHUKE UCCIICA0OBAHUA
YMerb:

- TOpOBOAWUTH TATEHTHO-
MH(POPMAaILIMOHHBIE
UCCIIETOBaHUS B

BBIOpAaHHOM 007aCTH XUMHUH
Baajgers:

- CIOCOOHOCTHIO
aHaJM3UPOBATh u
00001maTh pe3yabTaThl
NaTeHTHOTO  IOWCKa MO
TEMaTUKe  MpOeKTa B
BBIOPAHHOW 00JIaCTH XUMUU
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Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,
XapaKTEepU3YIOIINE ITaIbl

¢dbopmupoBaHus

KOMIIETCHIINI
[TIK*-3 Crocoben Ha ocHoBe  |[1K*-3-B-1 Cuctemaruzupyer undopmanuio, | 3HATH:
KPUTHYECKOTO aHaIN3a nonydennyto B xoge HUP u HUOKP, - “H(OPMAIIHIO,

pesynstatoB HUP u HUOKP
OLICHUBATh MTEPCIEKTUBBI UX
IIPAKTUYECKOI0 IPUMEHEHNUS U
MIPOJOJKEHHSI paboT B
BBEIOpAHHOM 00JIACTH XUMUH,
XUMHUYECKON TEXHOJIOTUU WU
CMEXHBIX C XMMHUEH HayKax

aHAJIM3HUPYET €€ U COMOCTABIIAET C
JUTEPATYPHBIMH JAHHBIMU

[TK*-3-B-2 OmnpenernsieT BO3MOXHbIE
HAaIpaBJICHUS pa3BUTHS PabOT n
MEPCIEKTUBBI MPAKTUIECKOTO MPUMEHEHHS
HOJTYYEHHBIX Pe3yIbTaTOB

nony4deHnyro B xogae HUP u
HUOKP.

YMerb:

- CUCTEeMaTU3UPOBATh
uH(pOpMaIHIO,
nojydeHnyto B xoae HUP u
HUOKP, ananuszupoBats ee
u COIIOCTABJISITh c
JUTEPaTypPHBIMH JTaHHBIMU
Baajgers:

-CIIOCOOHOCTBbIO Ha OCHOBE
KPUTHYECKOTO aHaym3a
pe3ynpTaToB HHP u
HUOKP OIICHHUBATD
MEePCHEKTUBBl HUX MPaKTHU-
YecKOoro TMpPUMEHEHUs W
IpOJODKEHUsT  paboT B
BBIOpPAHHOM obyactu
XUMHH, XHUMHYECKOM
TEXHOJIOTUU WJIM CMEXHBIX
C XMMHEHN HayKax

[TK*-7 Criocoben
HCII0JIh30BaTh aHAJTUTHYECKUE
METO/bI UCCIIEOBAHUS B
aHaJIN3€e Pa3IUYHBIX OOBEKTOB

[TK*-7-B-1 OcymecTtBusier mogoop
AHATUTUYCCKUX METOJIOB UCCIICIIOBAHHUS
00BEKTOB UCXO/SI U3 IOCTYITHOTO
000pyI0BaHUS U PEAKTUBOB

[TK*-7-B-2 OcymectBisier oT60p npod u
POOOITOATOTOBKY TIO CTaHAPTHBIM
METOIUKAM

[TK*-7-B-3 IIpoBoauT Hcclie0BaHUS
pa3IMYHBIX 00BEKTOB AaHATUTHIECKIUMHU
METOITaMHU

3HaTth:

- AHAJIUTUYCCKHUE MCTOAbI
UCCIIEIOBAaHMSI OOBEKTOB C
MTOMOIIIBIO JTOCTYITHOTO
o0opynoBaHus u
PEaKTUBOB;

YMerb:

- OCYWIECTBIATH  OTOOP
npo6 M MpoOOMOArOTOBKY
110 CTaHJApPTHBIM
METOIMKaM;

Baajaers:

- CIOCOOHOCTBIO
HCIIOJIb30BATh
AHAJTUTHYCCKHEC METO/IbI
HCCIIC/IOBAaHWST B  aHAIIN3e
pa3In4YHBIX 00BEKTOB

4 CTpyKTYpa U coJepkaHue JUCUMUIIINHbI

4.1 CTpykTypa 1M CIHILIHHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIEI (144 akameMUuecKnx Jaca).

Bun pabotbt

TpynoemMkocTs,
AKaJIEMUYECKUX YaCOB

9 cemecTp |  Bcero




TpynoeMKoCTb,

Bun paGoter aKaJIeMHUYECKHIX 9acOB
9 cemectp BCETO

OO0uasi Tpy10€MKOCTh 144 144
KonrakTHasi pabora: 85,25 85,25
Jlexuum (JI) 34 34
Jlaboparopusie pabots (JIP) 50 50
Koncynpranuu 1 1
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTe/ibHas1 padoTa: 58,75 58,75
- BbINOJIHEHUE UHOUBUOYAILHO20 MEopyecko20 3a0anus (UT3);

- camono02omoeKa (npopabomxa u nogmopenue 1eKYyuoOHHO20 Mamepuand u
mamepuana y4eOHUKo8 u yueOuvix nocoouit);

- 10020MOBKa K 1a00paAmMOPHbIM 3AHAMUAM,

- N0020MOBKA K PYOEHCHOMY KOHMPOIIIO,

- 10020MOBKA K NPOMEIICYMOUHOU ammecmayuiu.

Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3K3aMeH

3a4er)

Paznensl AUCHUIUINHBI, U3y4aCMBIC B 9 CEMCCTPC

KomuectBo yacos
Ne HaunmenoBanue paszaennos ayauropHad BHEAy/.
paznena BCETO pabora
T 13 | 1P paboTta
1 CuHMKaTHBIE TOPOJIBI 30 8 18 4
2 KapGoHaTHbIC TTOPO/IBI 24 6 10 8
3 [TnarupoBanwue skcriepumerTa. OTOOp U MOATOTOBKA 14 2 6 6
poOBI K aHAIH3Y
4 XKeneso u ero pynsl 16 2 8 6
5 Marsuii u ero pyJsl 14 2 8 4
6 Tutan u ero pynabl 8 2 6
7 MeHble pybl U KOHIIEHTPAThI 12 4 8
8 [TMHKOBBIE pyIbl U KOHLIEHTPATHI 10 4 6
9 Cepa. [Ipupoansie coequaerus. O030p METOI0B 8 2 6
BBIJICJIEHUS M ONPE/IETICHUS CEePBl.
10 ®ocdop. [Ipuponusie coenunenus. O630p METOI0B 8 2 6
BBIJICJIEHUS U olpenienieHus gocopa.
Hroro: 144 | 34 50 60
Bcero: 144 | 34 50 60

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Pa3znen Ne 1 CuiiukaTtHble HOPOAbI.

XI/IMI/IKO-MI/IHCpaHOFI/I‘-ICCKaSI XapaKTCPUCTHUKA. 38.,[(3‘{1/[ CHUJIMKATHOTI'O0 aHalM3a U ero oonéMm. Pasno-

JKCHUC CUIINKATHBIX HOpO}I (KI/ICJ’IOTaMI/I, CIINIABJICHUECM HUJIN CHeKaHI/IeM).
Pa3znen Ne 2 KapOonaTtHble mopojasbl.

OO6mas xapakTepucTruka KapOOHATHBIX MOPOJ, MUHEPAIbHBIM cOCTaB. HemomHpI TEXHUYECKUN aHau3.
[TonmHbI TEXHUYECKHUN aHAIN3. MarHueBblid U KaJlbLUEBbI BApUAHTBI SKCIIPECCHOTIO AHAJIN3A.

Pazgea Ne3 Or10Gop ¥ moaroroBka nmpoobl K aHAJIU3Y.

ITpo6ooT6op 1 npobonoaroroska. [IpencraBurenbHOCTh MPoObl. OTOOP MPOO TOMOTEHHOTO M T€TEPOreHHO-

ro coctaBa. Omnpeenenue BIaXHOCTH o0pa3iia. Paznoxenue u pactBopeHne o0pasios.




Pazgen Ne 4 7Kesie30 u ero pyasbl.
OO6mas xapakTepuCcTHUKa KEJNEe3HBIX pyl. MeToabl oTaeneHus xene3a. MeTonbl onpeeneHus xKenesa: mnep-
MaHraHaTOMETPHUECKUI, OMXpOMATOMETPHUUECKUH, THTAHOMETPHUUECKUH U Jp.

Pazgen Ne 5 Marumii u ero pyasl.
Mertoabl oTaeneHust Maruus. MeToibl onpeesieHust MarHus: B Buje nupodocdara MarHus, OCaKJICHUE OK-
CUXUHOJINHOM, KOMITJIEKCOHOMETPUYECKUN METO/I.

Pa3znen Ne 6 Turtan u ero pyasbl.
Pa3noxxeHre MUHEpaIoB coepKaluX TUTaH. MeTo/Ibl OTAeNIeHUsl TUTaHa. MeTo bl onpeeNieHUs] TUTaHa.

Pasznen Ne 7 Mennblie pyabl H KOHIEHTPATHI.

Munepansl MeAM W MeIHbIE PyAbl. AHANU3 MEAHBIX KOHIEHTPAaTOB. MeTolbl BbIACICHUS H
OIIpe/ICTICHUS MEIU.

Pazgen Ne 8 ILlunkoBble pyabl 1 KOHIIEHTPATHI.

MuHepansl [IMHKA ¥ IIUHKOBBIC PYIbl. AHAIM3 IIUHKOBBIX KOHIIEHTPATOB. METOABI BBIICICHUS U
orpe/ieNieHUs [IMHKA.

Paznen Ne 9 Cepa. Ilpupoanbie coennneHusi. O030p MeTO0B BbIAeJeHUSI U ONpeaeIeHus
cepbl.

Cepa. Ilpupoansie coeauHeHusi. Omnpexaenenue oOmero cojaepxanus cepbl. OnpeneneHue
cynbGhaTHOMN, CyTb(UIHON U IEMEHTAPHOH Cephl.

Pa3znen Ne 10 ®docdop. [Ipupoanbie coequnenns. O030p MeTOA0B BbIeJI€HUSI U ONpeeIeHust
docdopa.

®ochop. Ilpupoansie coenuunenus. Paznoxkenue coemumuHenuit coxaepxammx Gochop. Metoss
BeifieieHnss  pocdopa.  Meroaer  ompeneneHus — (dochopa:  0OBEMHBIM,  KOJOPUMETPUUYCCKUH,
IPaBUMETPUYECKUI.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaunmenoBanue 1ab0paTopHBIX padboT Koxr-so
paznena 94acoB

1 3 Texnuka Oe3omacHoCTH. BcekpbiTHe pyasl MUHEpalTbHBIMM KUCIOTAMHU 10 8
MaTpHIle MIIAHWPOBAHUS SKCIIEPUMEHTA

2 3 Onpenenenne BIa)KHOCTH MAUHEPAJIBHOTO ChIPbsI 6

3 3 OmnpeneneHne 0OCTaTOYHON KHCIOTHI B QMIIBTPATE MOCIIE BCKPBITHS PY/T 6

4 4 OmnpenesneHue jxenes3a U allOMUHUS TP COBMECTHOM IPUCYTCTBHHU B Py/Iax 8

5 5 Turpumerpryeckoe ornpeesieHiue KaTbIUs U MarHusi B pyJax 8

6 4 DOTOMETPUUECKOE ONPEIEICHUE JKEIE3a B PYAAX 6

7 3 Pacuétel mo MaTpuie IUIAHUPOBAHMUS OSKCIIEPUMEHTa C COCTaBJIEHUEM 6
ypaBHeHwust [IpoTopsikoHOBa
3ammrTa 1a00paTopHbIX paboT 2
Htoro: 50

5 YueOHO-MeTOANIECKOE 00ecIeYeHre TN CITUTIITHHDI
5.1 OcHoBHas auTEpaTypa

1. CanpauxoBa, E.B. KonndectBennsiit ananus: yuedHoe nocodue / E.B. CanbaukoBa, E.A. Ocuno-
Ba; OpeHOyprckuii roc. yH-T. — OpenOypr : OI'Y, 2015. — 159 c. [DnekTpoHHBIN pecypc].

Pexxum noctyna: http://artlib.osu.ru/web/books/metod_all/9042_20150923.pdf

2. AHanM3 CHUJIMKAaTHOTO CBHIpbs U (PU3UKO-XMMUYECKHE IMPOLIECCHl MOJIYYEeHHUsS MaTepuajoB Ha €ro
ocHoBe : yueOHoe mocoOue / [E. B. CanbHukoBa u ap.] - OpenOypr : OI'Y. - 2018. - ISBN 978-5-7410-
2185-9. - 125 c. [DnexTpoHHEIH pecypc].

Pexxum nocrtyma: http://artlib.osu.ru/web/books/metod_all/75765_ 20180629.pdf




5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. CanbaukoBa E.B., MypcanumoBa M.JI. AHanu3 MUHEPATBHOTO CHIPhS: METOJIMYECKUE YKa3aHUS —
OpenOypr: UTIK T'OY OI'Y, 2005. — 79 c. [DnekTpoHHBIH pecypc].

Pexxum nocrtyna: http://artlib.osu.ru/web/books/metod_all/874_20110726.pdf

2. 3omnoroB 10.A., Jlopoxosa E.H., ®aneeBa B.1. OcHoBbI aHanuTH4ecKoil Xumuu. — M.: Bricmias
mkona, 2002. Ku. 1. 351c.; Ku. 2.494 c. ISBN 5-06-003559-X.

5.3 llepuoanueckue u3aHusl

1. XKypHan ananuTuueckoil XuMuu : )xypHai. - M. : Akanemuznatuentp "Hayka" PAH.
2. XKypHasl HeOpraHu4eCcKON XUMUH : )KypHal. - M. : Akagemusaatuentp "Hayka" PAH.
3. Kypnan ¢pusznueckoit XuMud : xKypHai. - M. : Akanemusaaruentp "Hayka" PAH.

4. XumMuveckasi TpOMBIIIICHHOCTh CETOHS : )KypHaIL. - M. : ArenrctBo "Pocnieuars".

5.4 UnTepHeT-pecypcsbl

— http://www.biblioclub.ru - caiit 9BC «YHuepcuterckas 6ubnmmoreka onliney;

— http://e.lanbook.com/ - caiit IBC ««Jlaub»»;

— Caiit MOCKOBCKOT0 TocynapcTBeHHOro ynuBepcutera uM. M.B. JlomonocoBa. — Pexxum gocrymna :
http://www.msu.ru

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CUCTEMbI

1. Oneparnmonnas cuctema PEJ] OC

2. ITaket oducHbix mpuioxenuit LibreOffice

3. IlporpaMmHast cuctema JJisi OpraHu3aly BUeo-KoHpepeH-ces3u Webinar.ru

4. ABTOMaTM3MpOBaHHAsl MHTEpaKTHBHas cucreMa cereBoro tectupoBanus - AUCCT (3aperucrpu-
poBana B POCIIATEHT, CBuaerenscTBO O TOCYIapCTBEHHOM pErHcTpanyy nporpammsl s OBM
No2011610456, mpaBooOnanatens — OpeHOYprcKkuil roCyJapCTBEHHBIN YHUBEPCUTET), PEXHUM JIOCTYIA -

http://aist.osu.ru.

5. Koncynprant [lmtoc [DneKTpoHHBINA pecypc]: MEKTPOHHOE IEPHOINUECKOE U3IaHHE CIIPABOYHAS
npaBoBas cucteMma. / Paspaborunk 3AO «KoucynbranT [Imtocy, [1992—-2023]. — Pexxum nocTyma Kk cucreme
B cetu OI'Y s ycranoBku cuctembl: \\fileserverINMMCONSULT\cons.exe;

6. TAPAHT IInardopma F1 [DnexTponHsIii pecypc]: cipaBoyHO-TipaBoBast cucrema. / PazpaboTunk
OOO HIIIT «I'APAHT-Cepsucy», 119992, MockBa, BopoobeBbl roper, MI'Y, [1990-2023]. - Pexum
noctyna B cetit OI'Y mis ycranoBku cucremsr: \\fileserverl\GarantClient\garant.exe

6 MaTepuajibHO-TEXHHUYECKOe o0ecnevyeHne TUCUUIINHbI

Jlng  mpoBeneHuss 3aHATUN  JIEKIIMOHHOTO TUIA, WCIOJIB3YETCS ayIUuTOpUs OCHAIIICHHAsI
KOMIUIEKTAaMH ~ yYEHUYECKOW MeOesln, TEeXHHUYECKHMHU CpEeACTBAMU OOYy4YEeHHSs, CIYKallUMU Ui
npeacTaBiIeHus yueOHoi nHpopManuu 60JIBIION ayIUTOPHH.

Jlns npoBenieHus 1a00paTOPHBIX 3aHATUHN, TPYNIIOBBIX M UHIUBUIYATbHBIX KOHCYJIbTAUHN, TEKYIIETO
KOHTPOJISL ¥ IPOMEXXYTOUHOM aTTecTalliK UCIOJIBb3YIOTCS CIeUATU3UPOBAHHBIE 1a00paTOpru, OCHAILICHHbIE
00Opy/IOBaHUEM, XUMHYECKON MOCYA0H U peakTUBaMHU.

[Tpubopsl u obopynoBaHuE: MYJIbTUMEIUWHBIA MPOEKTOp C HOYTOYKOM, KOHIYKTOMETP
«Mymnbstutect KCII-1», Becw anamutudeckue, pH Merp, doTokomopumerp, CcUCTEMa KaMWUJUISIPHOTO
anektpogopesa «Kamnens -105», ¢pmroopar, Spectroskan.

[Tomerenne 11t caMOCTOATENbHON PabOThl 00YyYarOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
noaKiIoueHHO K cetu "VHTepHeT", M oOecrmeueHueM JOCTyma B JJICKTPOHHYIO HHGOPMAIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.
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