MUHUCTEPCTBO HAYKH 1 BBICIIIETO OFPA30BAHUS POCCUNCKON ®EJIEPAITN
denepanbHOE TOCYIapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOe

YUpEXKICHHUE BBICIIIETO 00pa30BaHUS
«KYBAHCKUI TOCYJAPCTBEHHbBII YHUBEPCUTET»

@DaKyJIbTET XUMHUH U BBICOKMX TEXHOJIOTUI

YTBEPKIAIS,

TTpopekiop no yiebroil padore,
I tbpeketh s 1

ypoB T.A.

« TP ffi%a,/c/ 2024 r.

PABOYASI IPOTPAMMA JIMCLUATIIMHBI (MOIY.JIST)
B1.B.J(B.01.01 METO/bI MOJIEKYJISIPHOT'O AHAJIN3A B AHAJIMTHYECKOI

XUMHNHN

Hamnpasnenne noarorosku/cnenuanbHocTh 04.04.01 Xumus

HampasnennocTs (mpoduib) / crienuanu3anis AHaTUTHIeCKash XUMHUS

dopma o0ydeHus — OuHas

Kpanuduxanus BeIMyCKHUKA — MATUCTP

Kpacnonap 2024



Pabouass mporpamMmma IUCHUIUIMHBI METOABI MOJEKYISPHOTO aHAIM3a B AHAIUTUYECKOW XUMHH
COCTaBlieHa B COOTBETCTBUU ¢ DejepanbHBIM TOCYIapCTBEHHBIM OOpA30BATEIBHBIM CTaHAAPTOM
BBICIIIETO 00pa3oBaHus 1o HarpasieHuo moaroToBku 04.04.01 Xumusi, yTBepKICHHOTO MTPUKA30M
Muno6puayku PO Ne 655 ot 13.07.2017.

IIporpammy cocraBuia:

noteHT kadenpsl ananutudeckoit xumun H.B. Kucenesa

7%4«;?

Pabouas mporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl aHATUTHYECKOW XUMHH
7 mas 2024 r., npoTokosa Ne 6.
3aBeayromuii Kadeapoit (BHITYCKAIOIICH )

I.X.H., mpodeccop Temepnaries 3.A. - /{/ _>

VYTBepkJeHa Ha 3aceJaHuU y4eOHO-METOANUECKONH KOMUCCHH (PaKyIbTeTa
XHUMHH U BBICOKMX TexHoJorui 20 mast 2024 r., npotokosa Ne 7.
[pencenatens YMK ¢akynbreTa XMMHUK U BBICOKUX TEXHOJIOTUI

noreHT becnanos A.B.

Okcnept: Oceneauesa M.B., JOKTOp TEXHUUECKUX HayK, JOLIEHT, HAYaJIbHUK yIIPaBICHUS
opranu3zauueit HayyHoit nesrensHoctd @I'bOY BO Kyol ' TY



1 He.]'[I/I 1 3aJa4Y1 U3YYCHUSA THCHUITIINHBI

1.1 leap AMCHUILIMHBI

B cootBetrctBun ¢ ®I'OC BO, ocHOBHOIT 00pa30BaTEIbHON MPOrPAMMOM MaruCTpaTypsl MO
HanpasieHuto noaArotoBku 04.04.01 Xwumusa uenpr0 JUCHUIUIMHBL «METOIbl MOJEKYJISPHOTO
aHaIM3a B AHAJUTHYECKOW XUMHUM» sBIseTCS (OPMUPOBAHHME Y CTYICHTOB COBPEMEHHBIX
NpPEJICTaBICHU O METO/Jax MOJIEKYJSIPHOTO aHanmu3a B cdepax [eATeIbHOCTH, CBA3aHHBIX C
UCIIOJIb30BAHUEM XUMHUYECKUX SIBICHUM U TMPOIECCOB, YYAaCTUEM B HCCICAOBAHUSAX XHUMHUYECKUX
MPOIECCOB, MPOUCXOMISMINX B MPUPOJE U MPOBOJUMBIX B JJAOOPATOPHBIX YCIOBHUSX, BBISBICHUEM
00X 3aKOHOMEPHOCTEH WX MPOTEKAHMS U BOSMOXXHOCTSIMU YIIPABJICHUS UMHU.

B pamkax oOecrnieueHHs! BBINOJHEHUS O3THX TpeOoBanuid M B coorBercTBUH ¢ OOII
paszpaboTaHa mporpamMma JUCHUILUIMHBI «MeToJbl MOJEKYISPHOTO aHalu3a B aHaJIUTHYECKOM
XUMHUH», LEIbI0 KOTOPOH SABISETCS O3HAKOMJIEHHE C OCOOCHHOCTSIMH COCTaBa OOBEKTOB,
00yCIIOBIIEHHBIMU Pa3IMYHBIMU (POpPMaMU CYLIECTBOBAHUSI 3JIEMEHTOB.

1.2 3agauy AU CHUILIMHLI:

— (dopmupoBanre y oOy4aromMxcs TPEACTaBIEHUS O METoJax XapaKTepu3aluu
XUMHYECKOTO COCTaBa 0OBEKTOB C MO3UIIMKA BEIIECTBEHHOTO aHAIIN3a;

—I[IPUMEHEHNE TIOJYYECHHBIX 3HAHWM JUIsl YCTAHOBJIEHWS NPHUPOABI BEIIECTB U COCTaBa U
CBOIWCTB MaTEpHUAJIOB;

— W3Y4YEHHE COBPEMEHHBIX METOJ0B MJEHTHU(UKAIUU M OOHAPYXKEHHs Pa3IHuHBIX (Gopm
3JIEMEHTOB;

— TIOJIyY€HUE TMPAKTUYECKMX HaBBIKOB  PabOTHl Ha COBPEMEHHOM aHAJIMTHUYECKOM
000pyIOBaHUY;

— IIOJIyYEHUE CHCTEMHBIX NPEACTABICHUM O TEOPETHYECKHUX OCHOBAX MOJIEKYJISIPHOTIO
aHaJM3a, TEXHUYECKUX CPEJICTBAX UX peaTn3allli;

— puoOpeTeHe HaBBIKOB IOCTPOCHUS CXEM aHaJIN3a;

1.3 MecTo AuCHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JuctumimHa «MeToabl MOJEKYJISPHOTO aHajdu3a B aHAJIMTUYECKOM XUMHH» OTHOCUTCS K
JUCLUIUIMHE 10 BBIOOPY YacTH y4eOHOro IiaHa, popMHUpyeMON yd4acTHHKaMH 0Opa3oBaTEeIbHBIX
OTHOIIICHUM, SIBJISETCS JIOTUYECKHM TIPOJIOJDKEHHEM pa3ieiioB oOs3aTenpHOM dactu. OnHa
JOTUYECKH W WH(OPMAIIMOHHO CBSI3aHA CO CIEAYIOUMMH guciuminHaMu:  «CoBpeMeHHas
aHANIUTUYeCcKash XUMU»; «COBpeMEHHbIE METO/IbI XpOMATOrpaum».

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJdbTATOB OOy4YeHHS] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEeMBbIMH pe3y/bTaTaMi 0CBOEeHHS 00pa30BaTeIbHOI MPOrpaMMbl

W3yuenne naHHO# yueOHON TUCIMIUIMHBI HAPaBJICHO HA (JOPMHUPOBAHUE Y O0OYUAIOUINXCS
npo¢eCCHOHATBLHBIX KOMIETEHIIHIA:

KOH 1 HAaUMCHOBAaHUEC MHAUKATOpA P€3yJ'ILTaTI)I 06y‘~I€HI/I$I 10 JUCLUIIIINHE
JOCTHXCHHSA KOMIICTCHIIMA

[IK-1. Cnoco0eH OCyIIeCTBISATh CTaHAAPTHHIC OIEPAlWU II0 TpeIIaraéMbIM METOIWMKaM, HalpaBlICHHBIE Ha
TIOJIy9YCHHE M UCCIICAOBAaHNE PA3INYHBIX COSIMHCHUN 1 MAaTepHAIOB

HIIK-1.1 OcymiecTBiisieT BBIOOp aNeKBATHBIX | 3HAET TEOPETHUECKHE W METOJIOJIOTUYECKHE  OCHOBBI
METOJZIOB PEIICHHUS HAYYHO-HUCCIICAOBATCIBCKUX | METOJIOB MOJICKYIIIPHOTO aHAJIN3a

3amau YMeeT npoBOJUTE UCCIICIOBAHHUS, OLICHKY U BBIOOD
HE00X0IMMOTr0 000PYIOBaHUS M BCIIOMOTATEIILHBIX CPEJICTB
JUTSL IPOBENICHHSI HCCIICIOBAHMIL, TPOBEPKY




KOZI 1 HAaUMCHOBAHUEC WHIAUKATOpA PCByJII)TaTBI O6y‘{CHHﬂ 10 JUCIUIITIHHE
JOCTHXCHHUSA KOMIICTCHIIMA

paGOTOCHOCO6HOCTI/I n aganTanuio METOAUKU aHaJIn3a IJId
KOHKPETHOT'O 00BeKTa HUCCICO0BaHUs
BHaHCGT HaBbIKaMHW IMTPOBCJACHUS I/ICCHCHOB&HI/Iﬁ W aHaliu3a,

WIIK-1.2. Ilnanupyer paboTy mo penieHuio | 3HaeT METOJOJIOTHIO ITPOBEJICHUS] HAYYHBIX HCCIIEIOBAHUN
Hay4HO-UCCIIEJIOBATENIbCKUX 3a/1ad B BBIOPAHHOH | YMeeT IIIaHUPOBATh M HHTEPIIPETUPOBATH PE3YIIbTATHI;
00J1aCTH XUMUY WIIM CMEXHBIX HayK OpOBECTH  aHANM3  COCTOSHMSI ~ BOIPOCA,  HCIOJIBb3Ys
JUTEPATypHBIE HICTOUHUKHU

Bnageer ocHOBaMM NIAaHUPOBAaHHUS JKCIEPHUMEHTa U
NpOBEJICHHUsI HEOOXOANMBIX PAaCUETOB

2. CTpyKTYpa M coep:KaHNe JUCIHIIIHHbI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT

OObmast TpynoEMKOCTh JUCHUIUTMHBI COCTaBisieT 4 3adeTHble eauHuibl (144 waca), ux
pacrpeziesieHne 1Mo BuaaM paboT MPeICTaBICHO B TaOIHIIC.

Bun yue6HO#I paboThI Bcero CemecTpsl
4acoB (dacer)
3
KonrTakTHasi pabora, B TOM 4HcII€: 56,2 56,2
AyIuTOpHBIE 3aHATHS (BCEro) 56 56
3aHATHS JCKIIMOHHOTO TUTIA 28 28
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKUE -
3aHSTHUSA) )
JlaGopaTopHblie 3aHITHS 28 28

HWNnas koHTaKkTHas padora:

KonTpons camoctosrensHoii paboTsl (KCP) - -

[Ipomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTeJibHAsi paboTa, B TOM YHCJIe 87,8 87,8
KypcoBast pabora - -
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 22 22

Brinonnenue WHIAUBUAYAJIbHBIX SaHaHI/Iﬁ (HOHFOTOBKa
COOOIIEHUH, TPE3EHTAINI )

Pedepar 30,8 | 30,8

[loaroroBka K TeKyniemy KOHTPOJIIO 35 35

KonTpoJns:

IToaroroBka Kk sK3aMeHy - -

OO0mmas Tpya0eMKOCTh qac. 144 144
B :é)(x ;{che KOHTaKTHas 56,2 56,2

4 4

3a4. e]I.

2.2 CTpyKTYypa IMCHUIIMHBI:
Pacrnipenienennie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIIUHBI.
Pa3nem>1 AUCHUIUINHBI, U3y4aCMBIC B CCMCCTPC 3

KommaecTBo gacos

Aymutopras  [PRCAYAH-

Ne HaumenoBanue pazneinos (Tem) B yz[a6o1}ja TOpHast
cero p pabora

J [O3 ] JIP | CPC




1 2 3 4 5 6 7
Knaccudukanus MeTo10B MOJIEKYISIPHOTO aHAIH3a,

1. |ompeneneHue GopM HaAXOXKIACHHS JIIEMEHTOB B 18 4 4 10
pa3IUYHBIX 00BEKTAX

) Mertoapl anekTpodopesa u anexkrpoocMoc. I ' nuépuaabie 13 4 4 10

" |MeToHBbl KanmWJUIIPHOTO AIeKTpodopesa

3. |UmmyHOdepMeHTHBIN aHanu3 . MeToabl CKpUHUHTA 14 2 2 10

4.  |DIEKTpOHHBIE CEHCOPBI 12 2 10

5 MeTo1bI MacC-CIIEKTPOMETPHH: CTIOCOOBI MOHHU3AITUH, 298| 6 6 17.8

" |meTexTupoBaHUs, anmapaTrypHoe ohopMIICHHE. ’ ’

6. [TonumepaszHas 1ienHas peakius, BAPHAHTHI U CIIOCOOBI 37 6 6 20
peanuzainuu

7. BenecTBeHHbIN aHaNN3, IOCTPOCHHUE CXEM aHaJIM3a 20 6 10
Hmoeco no oucyuniune 143,8 | 28 28 87,8
UKP 0,2
Bcezo 144

2.3 ConepxxaHue pa3iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI'0 THIIA
Ne HaumenoBanue Comepanme pasena dopma TeKyIIEero
paznena KOHTPOJIS
1 2 3 4

1. |[Knmaccudukamus metonoB |[Kimaccudukammss MeromoB  mosekyispHoro|CobeceoBanue B
MOJICKYJISIDHOTO aHallu3a, |aHauW3a [0  NPUHIUIY  pealu3aluu.|X0/e 3alIUThI
omnpezeneHue Gopm TeopeTnueckne OCHOBBI M BO3MOYKHOCTH|J1a0OpPaTOPHBIX
HAXOXJICHUS JIEMEHTOB B |METOJ0B MOJICKYJISIPHOTO aHAIIM3A. pabor.
pPa3IMYHBIX 00BEKTAX Du3uKo-XxUMHUECKHE CBOMCTBA U Hoxmang

pacipoCTpaHEHHOCTh B MIPUPOIHBIX Cpeliax
TOKCUKAHTOB (TIOJTMXJIOPUPOBAHHBIX
OudeHnnoB, ITUOKCUHOB, TMOCH30(ypaHOB,
MECTUINIOB, MOJUIUKINYECKUX
apoOMaTHYeCKHUEe YTIEBOIOPOIOB,
HUTPO3aMUHOB U a(pJIaTOKCUHOB).

2. |Metogsl anektpodopesa u |YcrpoicTBo npudopos u aerekropos st KO. (CobecenoBanue B
anexkTpoocMoc. [ 'ubpuansie| KanuisipHbIil 30HHBIN 251eKTpodope3 XO0JI€ 3allUThI
METO/IbI KATMJUTSIPHOTO KanunisipHelii HOHHBIN 3IIEKTPOQOpeE3. 1abopaTOPHBIX
anexTpodopesa Meronst nerektupoBanusi B KD. Ilonstue|pabot

rUOpUAHBIX ~ METOAOB.  JleTekTupoBaHHe,
MOATOTOBKA P00 (TBepaoda3Hast SKCTPAKITUS,
MUKPOIKCTPAKIMS, JTUCHEPCUS  MAaTPHIIBL;
CBEPXKpPUTHYECKAS u cyOKpuTHYecKas
AKCTPAKITHUS, MUKPOBOJTHOBOE "
YIBTPa3BYKOBOE BO3CHCTBHE), KAIHMOPOBKA,
obpaboTka pe3ynabTaToB. (CeKBEHHUpPOBaHUE
oenkoB. [IpoGiemsbl aHamu3a.

3. [UmMmyHODEpMEHTHBIHN TeopeTnyeckre 0CHOBBI MeTOAa. MeTobI CobecenoBanue
aHanu3. Meronbl CKPUHHUHIa—pa3BeI04HbII U B XO/I€ 3aIUThI
CKpUHUHIa MOATBEPKIAOIINN. [leTekTupoBanue, 1a00paTOPHBIX

MOATOTOBKA MP00O, KamuOpoBKa, 0OpadboTka
pe3ynbTaToB. BO3MOXXHOCTH U IPAKTHYECKOE

pabor. [loknan




IMMPUMEHCHUC MCTOdA.

4.  |DnEKTPOHHBIE CEHCOPBI Monexkymsipusle ceHcopbl. UyBcTBuTensHbIe|CoOEce10BaHNE B
AJIEMEHTBHI, MIPUHIIMIIBI NENCTBUS. [X0/1€ 3aIUThI
JleTekTupoBaHUE, MOArOTOBKA po0,|1abopaTOpHBIX
KaJIMOpOBKa, o0paboTka pe3ynbTaToB. [padot. Jlokman
Bo3MOXHOCTH M TPAaKTUYECKOE MPHUMEHEHHE.

5. |Metonsl Macc- [Tpunnumne! macc- ciektpomerpun. Ciocoosr  |CobecenoBanme B
CIEKTPOMETPHH: CTIOCOOBI |HOHU3ALIMU: MIEKTPOHHBIN yaap, MoJeBasi, XO/JI€ 3aIUThI
MOHM3AIHH, XUMHUYECKasi NOH-MOHHAs HOHU3ALUS U 1a060paTOPHBIX
JNETCKTUPOBAHUS; npyrue. Unentudukamms BemecTs o Macc-  |[pabor
anmnaparypHoe crekTpaMm. OcoOeHHOCTH MHTEPIIPETAIIH
odopmIIeHHE. MacCC-CIIEKTPOB OPTAHUYECKUX COCAMHCHUN

6. |[lonumepasHas nenHas [IpuHIMTIBI U TEOpETUYECKHE OCHOBBI MeToAa. |loknaz
peakuus PazHoBHIHOCTH METO/1a, TOCTOMHCTBA U

pOoOJIEMBI.
7. |BemecTBeHHBINH aHamu3, |YcioBus cymiecTBoBaHusA (opm siaemeHToB B|/CobecenoBaHue B
MOCTPOCHUE CXEM aHAIM3a |pa3UYHbIX 00BhekTaXx. OOOCHOBAaHUE BHIOOPA(XOJIE 3AIIUTHI
METOJIOB UCCIIEIOBAHMSI CIIOKHBIX IPUPOIHBIX|1a00paTOPHBIX
Y TEXHOJIOTHYECKUX MATPHIIL. pabort. Jloxnan
2.3.2 3aHdaTHsA ceMHMHAPCKOTro TUMA (J1a0opaTOpHbIe padoThI)

No Hamvenosaxme HanmeHnoBaHue 1a00paTOPHBIX pabOT Popma Tekyiero
bazzena KOHTPOJIS
NmvmyHodepMeHTHBIN aHanmn3  |MeToabpl  CKpUHHMHTa B OWOJIOTHH,|3anuTa

MEHMIINHE U YKOJIOTUU nabopatopHOit
paboThI
Xpomarorpadudeckre metoasl |OmnpeaeneHue MOJIMAPOMATHYECKUX|3aluTa
aHajam3a YTJIEBOJIOPOIOB B o0bekTax|mabopaTopHO
OKpY’Kalollen cpebl paboThI
Xpomatorpapudeckue MeTobl  |OnpenencHue MECTUIIUIOB B|3ammra
aHaIM3a MIPUPOIHBIX BOJAX nabopatopHOit
paboThI
MeTtonpl Mmacc-ciekTpomMeTpun  |Omnpeseenrne OMOIOTHYECKH aKTHBHBIX|3anuTa
KOMITOHCHTOB B JIEKapCTBEHHBIX |1a00paTOpHOI
pacTeHHsIX METOJaMH XpOMaTo-Macc-|paboThl
CHEKTPOMETPUU
Ocobennoctu nmoAarotoBku npod(IloaroToBka mpod uisi  ompeneneHus|3anmra
Opyd  TPOBEIACHUHM  aHAINM3a|0MOJIOTUYECKH aKTUBHBIX KOMIIOHEHTOB|Ia00paTopHOI
PaCTUTENbHBIX MaTPUIL B JICKAPCTBEHHBIX PACTEHUSAX METOAAMHU|paOOThI
XPOMaTO-MacCC-CIIEKTPOMETPUU
MeTobl KanUISIPHOTO Ompenenenne acKOPOMHOBOM KHCJIOTHI|3aIIUTa
anexTpodopesa B o0O0pasie pacTUTEIbHOTO ChIpbS H|TabOpaTOpHOU
HaITUTKE paboThI
MeTo1bl KA PHOTO OmnpeneneHre HOHHOTO COCTaBa 3amura
anekTpodopesa MPUPOHBIX BOJ MeTotoM K30. nabopaTopHOH
OmnpeneneHre aHMOHHOTO COCTaBa BOJI  |pabOThI
BeniecTBeHHBIN aHAIU3, Pa3paboTka cxembl aHanmu3za o0O0bBeKTa|3amuTa
MOCTPOCHUE CXEM aHaIH3a (mo BBIOOPY CTyAEHTAa) C Y4ETOM|ITabOpaTOPHOM
KOHTPOJIHMPYEMBbIX  [OKa3zareneil  u|paboTbl

BO3MOKHOCTEN METOIOB




9 |Onpenenenue hopm

Pa3IMYHBIX 00BEKTAX

HaxXOXJACHUA 3JICMCHTOB B

Ompenenenne  HeTENMPOAYKTOB  B|3amimTa
OPUPOJHOM  BOJE  CHEKTPAIbHBIMHU|TA00PaTOPHOU
METOIaMU paboThl

21.]'[51 BCCX J'Ia60paT0pHBIX pa60T HMCIOTCA MCTOAMYCCKUC YKaA3aHHsA, YTBCPIKIACHHBIC Ha

3acemanuu kadeapsl ananutuyeckoit xumuun ®I'BOY BO "KyolI'y".

2.3.3 IIlpumepHasi TeMaTHKAa KypCOBBIX padoT
KypcoBast pabota yueOHBIM IUIaHOM HE MPEAyCMOTpEHa

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 O0ecrmeyeHUs JJIs1 CAMOCTOSTEJbHOH PadoThI
00y4YarIIHUXCS M0 TUCHHILINHE (MO1YJII0)

Ne Bug CPC

[MepeueHb y4eOHO-METOIUUECKOT0 00ECIEUEeH S AUCIIMILUIMHBI 110 BBITOIHEHHIO
CaMOCTOATEIBHON pabOThHI

1 2

3

1 Joxnan

1006BeKTHI OKpYKAIOIIEH CpeIbl M NX aHATUTHIeCKUd KoHTpob.//Tlox pen. T.H.
[TexoBmoBoii; B 2-x Tomax; Kpacuomap, 2007

20110, M. CoBpeMeHHbIe METOBl aHaMuTHIecKod xumuu / M. OTTO, TIEp. ¢
HeM. ITox pea. A.B. N'apmama. — M.: Texnocdepa. —2008. — 543c.

3dpyros, 10.C. IIpo6GomoaroToBka B 3KOJIOTMYCCKOM aHAIU3E: MPAKTUYECKOS
pykoBoactBo / 1O.C. Nlpyros, A.A. Pomun. — M.: BUHOM. JlaGopatopus
3HaHui. —2009. — 855c. https://www.book.ru/book/924000/view2/1

4JlebyxoB B.M. ®u3nko-xMMHYCCKHE METOIBI MCCICIOBAHUS [DICKTPOHHBIN
pecypc]: Yueonuk / B.1. Jlebyxos, A.W. Okapa, JL.II. [TaBitouenkoBa; nox pen.
A.N. Oxapa. — CII6.: UzgatenscTBo «Jlamby, 2012. — 480 c. : win. — (Y4ueOHHUK
g By3oB. CrienmanbHast nmutepatypa). — ISBN: 978-5-8114-1320-1. — Pexnm
nmocryma: https://e.lanbook.com/book/4543#book name

5 Bumacosa, E.I'. Anamutuyeckass XUMHS: XHMHYECKHE METONBI aHAIM3a
[OnexTponnsrii pecype] : yuebnuk / E.I. Bmacoa, A.®. Xykos, UN.O.
Konocosa, K.A. Komaposa; nox pexn. Ilerpyxuna O.M., Kysneuosoit JI.b.—
MockBa : MW3parensctBo "JlaGoparopust 3nammit", 2017. — 467 c. h
ttps://e.lanbook.com/book/97407

2 [Tpopabotka yueOHoro
(TeopeTHuecKoro) MaTepraa

1O0BEKTHI OKPYXAIOLIECH Cpeabl ¥ UX aHanuTHYecKuil KoHTpoib.//Tlox pen. T.H.
Iexosuosoii; B 2-x Tomax; Kpacnomap, 2007
20tT10, M. CoBpemeHHbIe METO/bl aHanuTHYeckoi xumuu / M. Otro, mep. ¢
HeM. ITox pea. A.B. N'apmama. — M.: Texnocdepa. —2008. — 543c.
3/Ipyros, 1O.C. [IpoGomoaroToBka B 3KOJOTHYECKOM aHAM3e: MPaKTHUECKOE
pykxoBoacteo / FO.C. JlpyroB, A.A. Pogun. — M.: BUHOM. JlaGopaTopus
sHannid. —2009. — 855¢. https://www.book.ru/book/924000/view2/1
4JlebyxoB B.M. ®u3znko-XxUMHYECKAE METOIBl MCCIEIOBAHUS [DIEKTPOHHBIN
pecypc]: YVaebnuk / B.W1. JIebyxos, A.1. Oxkapa, JLII. [TaBmodeHKoBa; MO PEI.
A.N. Oxapa. — CII6.: UzgatensctBo «Jlamby, 2012. — 480 c. : win. — (Y4ueOHUK
g By3oB. CrenuanbHas nutepaTtypa). — ISBN: 978-5-8114-1320-1. — Pexum
nmocrymna: https://e.lanbook.com/book/4543#book name
5 Anamutnueckas xumus. [Ipobaemsl u nmoaxoss! (B 2-x T.) moa. pea. Kenbuepal
P., Mepme XK.-M., Orro M., Buame I'.M., niep. ¢ anr., M., Mup ACT, 2004.
6 Kpuctuan I'.JI. Ananutnueckas xumust. M. bunom. 2009. 1.1. 623 c.
7 Kpuctuan I'.JI. Ananutnueckas xumust. M. bunom. 2009. 1.2. 504 c.
8 Bmacosa, E.I'. AnamuTnyeckas XuUMHI. XHMHYECKHE METOIbI aHaAIN3a
[Omextponnsii pecypc] : yuebnuk / E.I'. Bmacoa, A.®. Xykos, N.OD.
Komnocosa, K.A. Komaposa; non pen. Ilerpyxuna O.M., Kysnernosoi JI.b.—
MockBa : MWsmartensctBo "Jlaboparopus 3Hanumit", 2017. — 467 c.
https://e.lanbook.com/book/97407

3 [ToaroroBka Kk TeKymiemy
KOHTPOJIIO

100BeKTHI OKpYKarOIIeH CpeIbl M NX aHaIMTHIeCKui KoHTpob.//TTox pen. T.H.
Iexosuosoii; B 2-x tomax; Kpacnomap, 2007

20tT0, M. CoBpemeHHbIe MeTOAbl aHanuTHYeckoi xumuu / M. Otro, mep. ¢
HeM. ITox pea. A.B. N'apmamia. — M.: Texnocdepa. —2008. — 543c.

3dpyros, 10.C. TIpoOomoAroToBka B 3KOJOTHYCCKOM aHAIU3E: MPAKTHICCKOE




pykoBonctBo / HO.C. [pyroe, A.A. Pogun. — M.: BUHOM. JlaGopatopus
3HaHui. —2009. — 855c. https://www.book.ru/book/924000/view2/1
4JlebyxoB B.M. ®u3nko-xMMHYCCKHE METOJBI MCCICIOBAHUS [DICKTPOHHBIN
pecypc]: YueOnuk / B.1. Jlebyxos, A.W. Okapa, JL.II. [TaBntouenkoBa; nox pen.
A.N. Oxapa. — CII6.: UzgatensctBo «Jlamby, 2012. — 480 c. : win. — (Y4ueOHUK
st By30B. CrienmanbHas autepatypa). — ISBN: 978-5-8114-1320-1. — Pexum
noctyna: https://e.lanbook.com/book/4543#book_name
5 Anamurnyeckas xumus. [Ipobraemsl u moaxosl (B 2-x T.) mox. pen. KemsHepa
P., Mepme X.-M., Otro M., Buame I'.M., niep. ¢ anr., M., Mup ACT, 2004.
6 Kpucruan I'.JI. Anamutndeckas xumus. M. buraom. 2009. 1.1. 623 c.
7 Kpuctuan I'.JI. Ananutnueckas xumus. M. bunom. 2009. 1.2. 504 c.
8 BnacoBa, E.I'. AHanuTthueckas XUMHS: XHMUYECKHE METOIbl aHaJn3a
[DnexTponnslii pecypc] : yueonuk / E.I'. Bnacopa, A.®. XKyxos, 1.®. Konocoga,
K.A. Komaposa; mox pen. Ilerpyxuna O.M., Kysnenosoit JL.b.— Mocksa :
WznarenscrBo  "JlaGoparopust  3mammit",  2017. - 467 c.
https://e.lanbook.com/book/97407

Y4eOHO-MeTOINUeCKEe MaTepUalIbl ISl CAMOCTOSATENILHOM paboThl 00yJaroMmuXxcs U3
Yyycjaa WHBAJIWJIOB M JIMI C OrPAaHUYEHHBIMA BO3MOXHOCTSIMHU 370poBbsi (OB3)
NPEJOCTABIISAIOTCS B POpPMaX, aalTUPOBAHHBIX K OTPAHUYCHUSM HX 37J0POBbSI U BOCHIPUSATHUS
UHpOpMaLUK:
Jlis mur ¢ HapyIIeHUsIMU 3pEHUS:
—B MeyaTHOM (opMe YBETUUECHHBIM MIPUPTOM,
— B hopMe JIEKTPOHHOT'O IOKYMEHTA,
— B (hopme aynuodaiina,
— B 1e4aTHOM (hopMe Ha s3bIKe
bpaius. [ns nun ¢
HapyIICHUSAMH CITyXa:
— B re4yatHo# (opwme,
— B hopMe JIEKTPOHHOTO IOKYMEHTA.
Jlnis i ¢ HapyIIeHUsIME OIIOPHO-BUTATENILHOTO arapara:
— B IIeUaTHOU opme,
— B hopMe JIEKTPOHHOT'O IOKYMEHTA,
— B popme ayamnodaiina.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTA
00yJaromuxcs.

3. Oo0pa3oBaTejibHbIe TEXHOJOTMH, TNPHMEHsieMble IPH OCBOCHMH JAWCUHMILINHBI
(MoayJin)

B cootBerctBumn ¢ tpeboBanusimu ®I'OC BO peanmzaiys KOMIETEHTHOCTHOTO TOAXO0/a
IpelycMaTpuBaeT HCIOJIb30BAaHHE B Y4YEOHOM IIpollecCE€ aKTHBHBIX U WHTEPAKTHBHBIX (HOpM
MIPOBEJICHUS 3aHSATUM.

Jlexuu u n1abopaTOpHBIE 3aHATHS CHOCOOCTBYIOT (POPMHPOBAHHUIO Y CTYACHTOB 0a30BBIX
3HaHUI, OCHOBHBIX MBICIUTEIBHBIX OMEpalii, pPa3BUTUIO JOTUKU. JIEKIMU HOCAT MOTHBALIMOHHO-
NIO3HABATENBHBIM XapakTep; J1aOOpaTOpHBIC 3aHATHS SBIAIOTCS CAaMOCTOATENBHBIMH M HMMEIOT
npoOJEeMHO-TIONCKOBBIM  xapaktep. Ilpum BbImomHEHMHM 1a0OpaTOPHBIX paboOT peanu3yercs
TBOpYECKasl JIE€ATEIbHOCTh CTYJIEHTa, Pa3BUBAETCS KOMMYHHMKATHUBHAsI CIIOCOOHOCTh, Pa3BUBAIOTCS
HaBbIKM apryMEHTHPOBAHHO BBIPa)KaTh CBOM MBICIM U HAaBBIKU SKCIIEPUMEHTAIBLHON paboThl. [ns
NoBBIMICHUST 3()PEKTUBHOCTH Y4EOHOTO TpoIlecca MCIOJB3YIOTCS CIEIyIonue o0pa3oBaTeIbHBIC



TEXHOJIOTHH: HWH(POPMAIIMOHHO-PA3BUBAIOIINE TEXHOJOTHH, HAIpaBJICHHbIE Ha (opmHupoBaHUE
CUCTeMBbl 3HAHWI, 3allOMUHAHWE W CBOOOJHOE OINEPUPOBAHUE WMHU; METOJ MPOOIEMHOTO
M3TI0KEHUsT MaTepuana. /[yl yCrenrHoro OCBOCHUSI TUCIUILUIMHEI CTYACHTaM He0OX0IUMO OBIIAICTh
HaBbIKAMU TIPOBEJCHUS IIOMCKa HEOOXOJMMOM HaydyHOM HHGOpPMALMKU C HCIOJIB30BaHUEM
ANEKTPOHHBIX 0a3 naHHbIX. [Ipu BbIMOTHEHUN Ta00PATOPHBIX PabOT M BO BPEMSI CAMOCTOATEIbHOM
paboThl CTYJIEHTHl MPOBOAAT Pa300p MPAKTUUYECKHUX 3a7ad KaK CaMOCTOSITENIbHO, TaK M B XOJe
pelieHus NpoOJIeMHBIX CUTYallUid B COCTaBe MaJIbIX TPYIIIL.

JInsi MHBANIMIOB W JIMI C OrPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSl PEANTHM3YIOTCS
WHAUBUAYabHbIE  00pa30oBaTENbHBIE  TEXHOJOTHH,  KOTOPBIE  TO3BOJSIOT  TOJTHOCTBIO
VHINBUIYAIN3UPOBAThH COJIEPKAHUE, METOJIbI U TEMITbl y4eOHOU NEesATEIIbHOCTH MHBAINUA, BHOCHTH
BOBpPEMsI HEOOXOJMMBbIE KOPPEKTHBBI, KaK B JIEATEIbHOCTh CTYyJCHTa-MHBAIUIA, TaK U B
JIeATEIbHOCTh IPENOAaBATEIS.

JInsg aui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSl IPEIYCMOTPEHA OpraHU3aLus
KOHCYJIBTAIIMI C UCTIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

Cemectp Bup 3anstuii Hcnonb3yeMble MHTEPaKTUBHBIE KonnuectBo
o0pa3oBaTeNbHbIC TEXHOJIOTUU 4acoB
3 P Becenpl, pa3dop curyamnmii, pazdop TBOPUECKUX 78
3aJlaHui, paboTa B MaJIbIX Ipynmnax
HUmoezo 28

4. OueHoYHbIE CPeACTBA JJsl TEKyLIero KOHTPOJISI yCIeBAeMOCTH U MPOMEKYTOYHOM
aTrecTanuu

OneHouyHbIE Cpe/cTBa MpeIHAa3HAYEHBI Ui KOHTPOJIS M OLEHKH 00pa3oBaTeNlbHBIX
JOCTHXKEHUM O00y4arolmuxcs, OCBOMBIIMX MPOrpaMMy Yy4eOHOW IUCHUIUIMHBI «MeTobl
MOJIEKYJISIPHOTO aHAJIN3a B aHAIUTUYECKON XUMHUI.

OneHouyHBIE CpeACTBAa BKJIIOYAIOT KOHTPOJIbHBIE MaTepuasbl Jisi IPOBEICHUs
TeKyllero KOHTpoJs B (opMe AOKIAZOB C NMPE3CHTALUSIMHU, Pa3HOYPOBHEBBIX 3a/laHUM,
CUTYallMOHHBIX 3aJ]a4, OTYETOB MO JA0OpPaTOpHBIM paboTaM U NPOMEKYTOYHOM
arrecTanuu B popmMe BOIPOCOB U 3a/IlaHUM K 3a4eTy.

OneHouHbIE CPENCTBA JJIsI MHBAIMIAOB M JIMI C OFPAHMYECHHBIMUA BO3MOXKHOCTSIMH
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX HHIUBUAYATBHBIX MICUXO(PU3UIECKIX OCOOCHHOCTEH.

— MpH HeOOXOAUMOCTH MHBAIM/AM U JIUIAM C OTPAHUYCHHBIMH BO3MOYKHOCTSIMU
SHOPOBBSI HpeIIOCTaBJ'DIGTCSI JOITOJIHUTCIIBHOC BpeMﬂ JIA  IIOATOTOBKHM OTBETA Ha
DK3aMEHE;

— MY TPOBEICHUH TPOIIEYPHI OLIEHUBAHUS PE3Y/IbTaATOB 00yUCHHS WHBAIUIOB U
JIMII C OrPaHMYCHHBIMH BO3MOYKHOCTSIMH 30POBbSI IIPEIyCMATPHUBACTCS HCIIOIB30BaHUEC
TEXHUYECKHX CPEICTB, HEOOXOMUMBIX KM B CBSI3H C WX HHAWBHIYaJTbHBIMH
0COOEHHOCTSIMH,

— HpI/I HCOGXOI[I/IMOCTI/I JUJIA O6y‘-IaIOH_[I/IXCSI C OrpaHH‘{eHHBIMI/I BO3MOXHOCTSIMHA
SHOPOBBSI U UHBAJIUIO0B Hpoue):[ypa OILICHHUBAHUA pe3yanaTOB 06yquI/151 110 JUCHUILIINHE
MOJKET MTPOBOJUTHLCS B HECKOJILKO 3TAIOB.

[Iporienypa OIEHHWBAaHUS  PE3yAbTATOB OOYYEHHS HMHBAJIMIOB W  JIHIl C
OTrPaHUYEHHBIMHA BO3MOXXHOCTSIMH 37I0POBbSI 0 AMCHHUIUIAHE (MOIYJIIO) MPEIyCMaTpUBaET



npefocTaBieHre nHpopmanuu B popMax, aJaiTHPOBAHHBIX K OTPAHUYEHUSIM UX 310POBbS U

BOCTIPUSITHS HHPOPMALINU:
Jl1st AL ¢ HapyIeHUsAMU 3pEHUS:

— B Ie4aTHOM (opMe YBEITUUYEHHBIM MPUDTOM,
— B (hopme PIIEeKTPOHHOTO

TokymeHTa. Jist iuiy ¢
HapyIIEHUSIMH CITyXa:
— B IIEYaTHOH (opme,

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA.
Jlig 1 ¢ HapyIIeHUsIMU OIIOPHO-BUTATENILHOTO alapara:

— B IIEYaTHOH (opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.
JlaHHBIN TIepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa

oOydJaronuxcsi.

CTpyKTypa OLCHOYHBIX CPEeACTB AJIsl TeKylleil U MPOMeKyTOUYHOH aTTecTAlNN

HaumenoBanue
Kox u HanmeHoBaHue PesynbraTel 00y4eHus OIICHOYHOT'O CPEJICTBA
Ne HHIUKaTOpa (B cooTBeTCTBUH C 1. 1.4) Texymuii IIpomexyrounas
/i (B COOTBETCTBHH C II. KOHTPOJIb arTecTanus
1.4)
IMTIK-1.1 OcymecTBisier [3Ha€T  TEOpETHUECKHE U | YCTHBIN OMpoc Bomnpocs! Ha 3a4eTe
1  [BBIOOp aJEKBATHBIX METOJIOB |METOJOJOTHYCCKUE OCHOBBI | (coOecemoBaHuUE) 1
[pEIICHHS HAYYHO- |MCTOJOB  MOJICKYJIIPHOTO
MCCIIeTOBATENIbCKHX 3a1ad aHam3a
5 Vmeer MpOBOMUTh | JlaGop. paboTa Bomnpoce! Ha 3auere
HCCIICAOBAHMSA, OLEHKY M | Nol—9 2,21, 24
BBIOOD HEOOXONMOTO
000pyI0BaHUS u
BCIIOMOTATEJIbHBIX CPEACTB
TUISE MPOBEACHUS
UCCIICIOBAHUN;  TPOBEPKY
paboTocnocoOHOCTH u
aJIanTaIuo METOTUKU
aHanmm3a i1 KOHKPETHOIO
00BEKTA UCCIICTOBAHHUS
Bnaneer HaBbIKaMu | Y CTHBIN ompoc Bomnpocs! Ha 3a4eTe
3 MIPOBEJIEHUsT WCCienoBaHuil | (cobecemoBaHue) 3,8,20
1 aHaimsa JlaGop. pabora
Nel-9
4  |MIIK-1.2. Inanupyer paboty [3HaeT METOJIOJIOTHIO | Y CTHBIN Ompoc Bomnpocs! Ha 3a4eTe
o PCIICHUIO HAY4YHO- |[IPOBCACHUS Hay4HBIX | (cobecemoBaHue) 4,7,12,17
MCCIIeTOBATEIbCKUX 3aa4 B |HCCIIEeIOBaHUI
BBIOpaHHOW 00JIACTH XHUMHHU |YMeEET IUIaHUPOBATh U YcrHbiii onpoc Bomnpocs! Ha 3adeTe
5 MM CMEXHBIX HayK MHTEPIPETUPOBATH (cobecenoBanme) 5,6,15,16,22
[PE3yJIBTaThI; TPOBECTH Jlab6op. paboTa Ne§
AHAJTM3 COCTOSIHHSI BOIIPOCA,
MCTIONB3YS JTUTEepaTypHbIS
MCTOYHUKH
Bnaneer OCHOBaMH | JlaGop. paboTa Bormpoce! Ha 3auete
6 [TAHUPOBAHHUS No8 9,10, 11,13, 14, 18,
PKCIICpUMEHTA u 19
POBEACHUS HEOOXOAUMBIX
aCUCTOB




TumnoBble KOHTPOJIbHBIE 3aJaHUS MM HMHbIe MaTepuHabl, He00XOAUMBIE ISl
OLlCHKH 3HAHUH, YMeHHil, HaBBIKOB M (WJIH) ONbITA  [JeATEJbHOCTH,
XapaKTepu3ylIMX 3Tanbl (opMHpPOBaHUS KOMIETeHIHIH B mpouecce OCBOEHMS
o0pa3oBaTe/IbHON NPOIrPaMMBbI

Texkymmii KOHTPOJb NPOBOJUTCA ITyTeM HPOBEIEHHUS OMNPOCOB CTYJCHTOB B XOJ€

na0opaTOpHbIX 3aHATUH, B (opMme cobeceoBaHUs, 3acCIyIIUBAaHUA M OOCYKICHHA
JIOKJIAJIOB U 3aIIUTHI JA0OPATOPHBIX PadoT.

Bonpocel ona mekyuwieco konmpons

1. OGocHoBaHKE BbIOOpa MeTOAAa HMCCIEAOBAHUS MPU MOCTPOCHHHM CXEM aHAIUTUYECKOTO
KOHTPOJISL.

2. MeTo/1bl MOATOTOBKH MPOO MPU aHAIM3E CIOKHBIX TPUPOIHBIX MATPULL.

3. Beibop npubopHoro obecnedeHus mpy onpeieJICHUH TOKCUKAHTOB Pa3TUIHON TPUPOIBL.

4. OoOecrieyeHre KadyecTBa HW3MEPEHHH TMPH ONpEACNCHUH KOMIIOHEHTHOTO COCTaBa
00BEKTOB.

5. [IpoGyieMbl onpeieeHusl SKOTOKCUKAHTOB.

6. OcoOeHHOCTH TMOATOTOBKM TMPOO pACTUTENbHBIX MAaTepUaoB MJid ONpeesIeHus
KOMITOHEHTHOT'O COCTaBa: CIOCOOBI TBEPAO(]DA3HON IKCTPAKIIMU, CBEPXKpPUTHUYECKas (BIronmaHas u
CyOKpUTHYECKasl SKCTPAKLIUS.

7. Ucnonb30BaHre MUKPOBOJIHOBOIO M YJAbTPAa3BYKOBOI'O M3JIy4YEHHUS B MOATOTOBKE MPOO K
BEILIECTBEHHOMY aHaJIH3Y.

8. IIpUHIUIIBI ¥ CLIOCOOBI peanr3aliu Macc-CIEKTPOMETPHH.

9. Ilpaktuka wAEHTUPUKANUKA C HCIOJB30BAHMEM METOJOB Macc- W XpOMaTO-Macc-
CIIEKTPOMETPHH.

10. MeToap! CKpUHHMHTA, pa3BEI0YHbIN U IOATBEPKAAIOIINN aHAIIN3.

11. I'uOpuaHBIE METOBI B XpOMaTOrpaduu.

12. T'uOpuaHbIe METOIBI KATMJUIIPHOTO AJIeKTpodopesa.

13. UnenTudukaiys KOMIIOHEHTOB B CJIOKHBIX MaTpPHIIaX.

Ilpumepnutit nepeuens mem 00K1a008

Tema noxmana BeIOMpaeTcss 00YJAIOUIMMCS CAMOCTOSATENBHO € YYETOM MPO(ECCHOHATBHBIX
U Hay4YHBIX HHTepecoB. [Ipu pabore Haj BHIOpaHHON TeMOi, 00yUYaIOIIHMIACS TOHKEH UCIOIb30BaTh
BECh KOMIUIEKC 3HAHUH, MpUOOPETEHHBIX KaK B M3y4aeMOM Kypce, TaK W JIPYrHX IUCIMILIHHAX,
W3Y4YEHHBIX paHee.

1. [Ipumenenre UMMYHO(EPMEHTHOTO aHAJIN3a B OMOJIOTHYECKUX UCCIIEIOBAaHUIX.

2. MeToapl CKpHHHUHTA B ONIPEACIICHUH TOKCHKAHTOB B O0BEKTaX OKPYKAIOIICH CPEe/Ibl.

3. IIpoOnembl U METOABI OMPENENICHUs MOIMAPOMATUYECKUX YTIEBOAOPOIOB B OOBEKTaX
OKPYKaroILEeH Cpeabl.

4. MeToapl ONTUYECKON CIEKTPOCKONUU B BEILIECTBEHHOM aHAJIU3E.

5. DNEeKTPOHHBIE CEHCOPHI B OTIPEICIIEHUH KOMIIOHEHTHOT'O COCTaBa 00BEKTOB.

6. 'ubpuHbIe METOBI B aHAIM3€E CIOKHBIX IPUPOAHBIX MATPHIL.

7. ®epMEHTaTUBHBIE U UMMYHOXMMHYECKHE METOJABI B aHAM3e OOBEKTOB OKpYXKarolei
Cpepbl.

8. Knmaccudukanmst METOI0B Macc-CIIEKTPOMETPHH.

Konmponwsnwie sonpocwt k nadopamopnvim pabomam



3ayeTHO-)K3aMEeHALMOHHBbIE MATEPHAJbI [JIsl MPOMEKYTOUHOH aTTeCTAIUH
(3auer)

Bonpocwul 012 noozomoexku k 3auemy
1 Kiaccugukanusi METO10B MOJIEKYJISIPHOTO aHaJIN3a: OCHOBHBIE IPUHIUIBI U OCOOEHHOCTH
pean3alyu.

2 IlocTpoeHme cXeM aHaln3a C Y4eTOM OCOOCHHOCTEH 0OBEKTOB U OMPEILEIISIEMBIX

KOMIIOHEHTOB.

3 BerecTBeHHBIH aHAIM3: CIIOCOOBI pean3aliui, METOANYECKHE MOIXObI.

4 MeTo bl Macc-CIIEKTPOMETPUHU B MOJIEKYJISIPHOM aHaiu3e. OCHOBHbBIE 3aKOHOMEPHOCTH

JMCCOUMATUBHOW MOHU3ALIMU OPTaHUYECKUX COEIUHEHHM.

5 MHTepnipeTanys Macc-CrieKTpOB OpraHnyecknx coeanHeHui. Knaccudukamus mo

HOMEpaM T'OMOJIOTHYECKUX TPYII IJIaBHBIX MTHKOB.

6 Macc-crieKTpbl HOHHBIX CEpUid.

7 MeTo1bl KanWIISIPHOTO 3JIeKTpodopesa, TEOPETUIECKHE OCHOBBI U anapaTypHOe

odopmiieHue.

8 MeTo/b1 on-line KOHIIEHTPUPOBAHMSI B KATMIIISIPHOM 3JIeKTpodopese.

9 MurnennspHas 3NEeKTPOKMHETUYECKast XpoMaTorpadus.

10 Dnexkrpoxpomarorpadusi, KamUUIIPHAs AIEKTPOXpoMaTorpadusi.

11 AQdunHBIH KanuIIAPHBINA 351eKTpodopes.

12 Mpunnun [MIIP-ananmuza. CekBeHUpOBaHUE OEITKOB.

13 Bapuantsl peanuzaruu (texnonoruun) TTLP.

14 lerexuus pe3ynbtaToB [11[P

15 O6mue TpedoBanus k opranuzanuu [11{P-madoparopun. Ommbku peanu3aimm.

16 OcunoBHas cxema I111P-ananu3a.

17 CkpunuHr, KnaccupuKanus METOI0B CKPHHHHTA, METOJIBI M CPEJICTBA PEATU3AIIUH.

18 IMMyHOXMMHMYECKU aHAIIN3.

19 depmeHTaTUBHBIN U IMMYHO(GEPMEHTHBIN aHAIN3.

20 MeToapl TOATOTOBKY MPOO K aHamu3y: TBepaodasHas SKCTPAKIUS, CBEPXKPUTHUECKAS
bmronaHas W cyOKpuTHYecKas 3KCTpakius. Mcmoiab3oBaHMEM MUKPOBOJHOBOIO H3JIYYEHUS B
MOATOTOBKE MPOO K aHAIIN3Y.

21 I'uOpuaHbIe METOMIBI B OIIPEIeJICHUH KOMIIOHEHTHOT'O COCTaBa CJIOKHBIX MaTPHII.

22 Unertudukanus KOMIIOHEHTOB B CIIOKHBIX IPUPOTHBIX U TEXHOJIOTUYECKUX MATPHIIAX.

23 DneKTPOHHBIE CEHCOPHI B MOJIEKYJIIPHOM aHAJIMU3E.

24 YcnoBus CyniecTBOBaHUS (GOPM DJIEMEHTOB B Pa3IMYHBIX 00BEKTaX.

Kpurepun oueHuBanus pe3yjbTaToB 00y4eHHUsI

OneHkKa «3a4TE€HO» BBICTABIISIETCA, €CJIM CTYAEHT JEMOHCTPUPYET CIEAYIOLINE 3HAHUS,
YMEHUS U HABBIKU:

3Haem TEOPETHUUYECKUE U METOJIOJIOTUYECKUE OCHOBBI METOJIOB MOJICKYJISIPHOTO aHAJW3a,
METOJOJIOTUIO TPOBEJCHUsI HAYUHBIX HCCIEAOBaHUM, NEMOHCTPUPYET 3HAHWE U TMOHHUMAHHE
OCHOBHOT'O IIPOTPaMMHOTO Marepuaia, 1aeT NpaBUIbHbIE OTBETHl Ha BOMPOCHI, MILTIOCTPUPYS HX
pUMepaMu, HO AOMyCKaeT He3HAUNTENIbHbIE OLTHOKH;



YMeem TIPOBOJIUTH OIIEHKY U BHIOOp HEOOXOIUMOTO O0OOPYIOBAHMS M BCIIOMOTATEIBHBIX
CPEICTB Ui TIPOBEACHUS MCCIEAOBAHUN C Y4ETOM KOHKPETHOTO OOBEKTa; HHTEPIPETUPOBATH
PE3YIIBTATHI; POBECTU aHAIHU3 COCTOSIHUS BOIIPOCA, HCTIONB3YSI TUTEPATYPHBIC HCTOUYHUKH;
611a0eem HaBBIKaMU MIPOBEICHUS UCCIICIOBAaHHUI U TIPOBECHHUS HEOOXOUMBIX PAaCUETOB.
O1eHKa «HE 3a4T€HOY» BBICTABIISICTCS, €CIIM CTYJCHT MPOSBISICT HEMIOHHMMAaHUE CYIIHOCTH
U3J1araeMbIX BOIPOCOB, JIOMYCKAET TPyObIe CYIIECTBEHHBIE OMMOKU B OTBETE, HE YMEET NMPUBECTU
OpUMEpPBl 10 TPUMEHEHHUI0O METOJ0B MOJICKYJISIPHOTO aHajm3a, JIEMOHCTPUPYET KpaiiHe
OTPaHWYCHHBIM 00BEM 3HAHWHM MO MUCIUIUIMHE M HE CHOCOOCH OTBETUTH HA JIOTIOJHHUTEIHHBIC
BOTIPOCHI IIPEToaaBaTelIs.

KpuTtepum oneHnBaHuUA AOKIAJ0B

OrneHka «3a4T€HO» BBICTABIISETCS, €CITU COJIEPIKaHUe OKIIala COOTBETCTBYET 3asIBJICHHOU B
Ha3BaAHUHU TCEMATUKE, CTYACHT XOPOIIO OPUCHTUPYCTCA B TEMC, MOXKCT IMPAaBUIILHO 06’bHCHI/ITB
NPEJICTaBJICHHBI MaTepual, BIaJeeT TEPMHHOJIOTHEH; JOKIaN MMeeT YETKYI0 KOMIIO3HIHUIO U
CTPYKTYPY, JIOTHYECKHA BBICTPOCH; IMPEICTAaBICH KAa4eCTBEHHBIN aHAIN3 HAWJICHHOTO MaTephala;
JOMTyCTUMBI ~ HE3HAUMTENbHBIC OMIMOKA B HWHTEPIPETAMU TPEACTABICHHOTO MaTepHala,
WCITpaBJICHHBIC B X0 00CYK/IeHUs (IPH OTBETaX Ha BOIIPOCHI).

OneHka «HE 3a4TEHO» BBICTABISIETCS, €CIM COAEpKAHHWE JOKJIaJa HE COOTBETCTBYET
3asBJICHHOM B HAa3BaHUU TEME; [OKJIAJ HE MMEET YETKOM CTPYKTYpPBI; OTCYTCTBYET JIOTHKAa B
U3JI0KECHUU IIPEICTABICHHOIO MaTepHalla; He IPOBEACH €r0 aHalau3, NOKJIAJUUK 3aTpyaHSETCA
OTBETHUTH HA BOIIPOCHI IPU OOCYKIICHHH.

Kpurepun oneHuBanusi J1abopaTopHbIX padoT

OmeHKa «3a4TEHO)» BBICTABISIETCS, €CITU BBIIOJIHEHBI BCE 3a/laHUS  JIAOOPATOPHOW paboTHI,
CTYZIEHT 3HAeT OCHOBHBIC TEOPETUYECKHE M METOANYECKUE ACTEKThI, HEOOXOANMBIE I OCBOCHHS
MaTepuala B paMKax BBIOJHAEMOW JlabopaTopHOW paboOThI, BIaJeeT METOAAMH pacueTa |
00pabOTKH MOTYYEHHBIX JAHHBIX, MOXKET MPABUIBHO HHTEPHIPETUPOBATH PE3YNIBTATHI, TPAMOTHO HX
HPE/ICTAaBIATh, CIIOCOOEH MPABHIBHO OOBSCHHUTH MOIYYCHHBIC JAHHBIC M NMPHBECTH MPAKTUYECKHUE
npumepsl. JlomyckaroTcs He3HaYUTEIbHbIE OUIMOKM, MCIPABICHHBIE CTYJCHTOM B XOZE 3allUTHI
n1abopaTopHOil paboTHI.

OreHKa «He 3aUTeHO» BBICTABISIETCS, €CIM 3aJaHus 10 Ja0opaTOpHOil paboTe BBHIMTOTHEHBI
HE TOJHOCTBIO, CTYACHT HE BIAACeT TEOPETUYECKMMH H METOAMYECKUMH AacIleKTaMH,
HEOOXOIMMBIMU JUIsI OCBOCHMSI MaTepHaja B paMKaxX BBINOJHAEMON j1abopaTOpHOil paboThl, HE
BJaJIe€T METOJAaMHU pacyera U oOpabOTKM MOJTYYEHHBIX ITaHHBIX, JOMYCKaeT IpyOble OIMOKU B
UHTEpIpETallud PE3yJIbTaTOB, HE CIIOCOOCH TMPaBHIBHO OOBSCHUTH MOJY4YCHHbIC NaHHBIE WU
NPUBECTH MPAKTHYECKUE TPUMEPHI.

Kpurepun ouenuBanusi codece10BaHUA:

- OLEHKAa «3aYTEHO» BBICTABJISETCS, €CJIM CTYIEHT YETKO W3JIaraeT OCHOBHOM
TEOPETUYECKUI MaTepuas B paMKax TEKYILEro pasjielia, BiaJeeT OCHOBHOW TEPMHUHOJIOTHEH MO
TeMe coOecelloBaHusl, OpPUEHTHPYETCS B MeToAax oOOeCledYeHHuss KadecTBa U  OILCHKH
COOTBETCTBHS, OOOCHOBAaHHO M TOJHO OTBEYAaeT Ha BOMPOCHI M3y4aeMoro pasielsa, IpaMOTHO
HCIOJIB3YCT TGOpCTI/I‘-IeCKI/Iﬁ Marcepura I U3JI0KCHUA NPAKTUICCKHUX BOIIPOCOB.

- OIICHKa «HE 3aYTEHO» BBICTABISETCS, €CIM CTYAECHT JEMOHCTPUPYET OTPHIBOYHBIE
3HaHUS O TeMe coOeceqOBaHus, 3aTPYIHSAETCS NMPUBECTH NPUMEPHl B paMKaX OCBOECHHOTO
MaTepuaia, He CHOCOOEH CBA3aTh TEOPETUUYECKUIN MaTepual ¢ IPaKTHYECKUMHU BOTIPOCAMH.



OreHOUHBIEC CPEICTBA Ul MHBAJIHMIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3/10POBbBSI
BBIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX MCUX0(QU3NIECKUX OCOOCHHOCTEH.

— MpH HEOOXOAMMOCTH MHBAJMIAM M JIMLIAaM C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3/JOPOBbS
IPEOCTABIISACTCS JOTIOIHUTEIBHOE BPEMS [UIs TIOATOTOBKH OTBETA Ha HK3aMEHE;

— IIPY TPOBEACHUM NPOLEAYPHI OLECHWBAHHS PE3YJbTaTOB OOYYCHUS WHBAJIUIOB U JIUI C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI IPETyCMATPUBAETCS HCIIOIb30BAHNE TEXHUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSIMU;

— MpU HEOOXOIUMOCTH Ul 00YYaIOIUXCs C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 30POBbS U
MHBAJIMOB MPOLElypa OLIEHUBAHUS PE3yIbTaTOB OOYUECHHUS M0 TUCIUIITMHE MOXKET MPOBOAUTHCS B
HECKOJIBKO JTAroB.

[Tporienypa OlEHUMBAaHUS pPE3YIbTATOB OOYYEHHS HHBAIUAOB U JIUI C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMHA  37I0POBbSI O JAWUCHMIUIMHE (MOAYIIO) MPEIYyCMAaTpPUBAeT MPEAOCTABICHHUE
uapopmaru B opMax, aATANTHPOBAHHBIX K OTrPAHUYEHHUSM HX 3[0POBbSI M BOCIPUATHS
uH(pOpMaIUu:

IS JIUIL C HApYIICHUSAMH 3PCHHUS:

— B IIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,
— B (popMe 3NIEKTPOHHOTO TOKYMEHTA.
JUISL JIAL C HApYILIEHUSIMH CITyXa:
— B reyaTtHo# (opwme,
— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

IS JIUIL C HApYIICHUSIMH OTIOPHO-/IBUTATENIFHOTO amiapara:

— B IIeUaTHOU opme,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3HMPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA

00yJaromuxcs.

5 Ilepeyenb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1 YueOHas siuTeparypa:

1. Hpyros, IO.C. IIpoGomoAroToBka B DKOJIOTMYECKOM aHANM3e: MPAKTUUYECKOE
pykoBozctBo / FO.C. Ipyros, A.A. Pogun. — M.: BUHOM. Jlabopatopust 3nanuii. —2009. — 855c.
https://www.book.ru/book/924000/view?2/1

2. lMpuxnannoit xumudeckuii ananus: [Ipaktudeckoe pykoBoactso/mon pen. T.H.
[llexoBuoBoi, O.A. llInuryna. M3n-so MockoBckoro rocynusepcureta. 2010.
3. JledyxoB, B. U., Oxapa, A. U., Ilamrouenkosa, JI. II. ®u3nko-xuMuuecKrue METObI

WCCIIeI0oBaHMs: yuyeOHUK nysi OakanaBpoB u maructpoB /B. U. Jlebyxos, A. M. Oxkapa, JI. I
[TaBmouenkoBa ; mox pea. A. M. Okapa -Cankt-IletepOypr [u ap.]: Jlans, 2012

4. CoraukoBa, Enena BacunbeBna, /Imutpenko, Bmamumup IlerpoBuu Texnocdepnas
TOKCHKOJIOTHS: ydyeOHoe mocobue misi cryaeHToB By3oB /E. B. Cornukosa, B. II. JIMutpenko -
Canxkr-IlerepOypr [u ap.]: Jlans, 2013

5. JlebyxoB B.U. ®Ou3MKO-XUMUYECKHUE METOIBI HCCIECIOBAHUS [DIEKTPOHHBIA pecypc]:
VYuebnuk / B.W. JleGyxos, A.W. Oxapa, JLII. IlaBmouyenkosa; nox pea. A.M. Oxapa. — CIIO.:
NznarensctBO «Jlauby, 2012. — 480 c. : uin. — (YueOHuk 1 By30B. CrienuanabHas JTUTEpaTypa). —
ISBN: 978-5-8114-1320-1. — Pexxum ngoctyna: https://e.lanbook.com/book/4543#book name

8 Bnacosa, E.I'. AnHamutuyeckass XuUMHS: XUMHUYECKHE METOJbl aHAIM3a [DJIEKTPOHHBIN
pecype] : yuebnuk / E.I'. BmacoBa, A.®. Xykxos, N.®. Komocora, K.A. Komapora; mon pen.




[etpyxuna O.M., Ky3nenosoii JI.b.— Mocksa : U3narensctBo "JlabopaTopus 3nanuit", 2017. — 467
c. https://e.lanbook.com/book/97407

9 AHanuTuyeckas XUMHUs: YUeOHUK JUIsl CTyneHTOB By30B B 3T. T. 2 : Metoas! pa3zaeneHus
BEIIIECTB U THOpUAHBIE MeTOAbI aHamm3a / mox pen. JI.LH. Mocksuna. — M.: Akagemus. — 2008. —
300c.

10 ®u3MKO-XUMHUYECKHE METOABl M MPUOOPHI SKOAHAIMTUYECKUX HCCIICIOBAHUN: y4eOHO-
METOJMYECKOe Tocobue [DIeKTpoHHBIN pecypc] : yueb.-meton. mocodbue / P.®. KOnpmeroBa [u
ap.]. — DnexrpoH. nan. — Cankrt-IlerepOypr : HUY UTMO, 2016. — 75 c. — Pexum goctyma:
https://e.lanbook.com/book/91365

11 Kpuctuan, I'. Anamutndeckas xumus: B 21. / I'. Kpuctuan; nep. ¢ anri. A.B. I'apmamma u
ap. — M.: BUHOM. JlaGopatopus 3nanuit. — 2009. — 504c.

12 Otto, M. CoBpemMeHHBIE METOIbI aHATUTHYeCKON xumun / M. Otto, niep. ¢ Hem. Ilox pen.
A.B. T'apmama. — M.: Texnocdepa. — 2008. — 543c.

13 Hpyros, 10. C. Ananu3 3arps3HeHHOW Bonbl [Tekct] : mpakrtmdeckoe mocobue / IO.
C. OpyroB, A. A. Pogun. - Mocksa : BUHOM. JlaGoparopus 3nanuid, 2013. - 678 c. : un. -
(MeToabl B XUMHH)

14 Npyros, FO.C. Ananu3 3arpsi3HEHHOU MOYBHI U OMACHBIX OTXOA0B [ DIEKTPOHHBIN pecypc]|
/ 1O. C. lpyros, A. A. PonuH. - 4-e uza. (91.). - Mocksa : JlabopaTtopus 3nanuit, 2015. - 472 c. -
https://e.lanbook.com/book/70699

15 Ananmutnueckas xumus. [Ipo6iaemsl u moaxons! (B 2-x T.) moa. pen. Kensaepa P., Mepme
K.-M., Orto M., Buame I'.M., niep. c anr., M., Mup ACT, 2004.

5.2 llepuoguyeckas JuTeparypa

1. «OKypHan aHaTUTHYECKOW XUMHM»

2. «3aBojckas naboparopus. [lnarHocTrka MaTepHaIOB)

5.3 UnTepHeT-pecypchbl, B TOM 4HcJie COBpeMeHHble nMpodeccuoHalIbHble 0a3bl
JAHHBIX 1 HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cucTeMbl (IBC):

1. OBC «IOPAMT» https://urait.ru/

2. PBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHby https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

—

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas snextponnas oubiauorexa (HOb) http:// www.elibrary.ru/

5. TIoNMHOTEKCTOBBIC apXMBBI BEIYIIUX 3alaJIHbIX HAYUHBIX )KyPHAJIOB Ha

Poccutickoii mnatdopme Hayunsix xypHaaoB HOMKOH http://archive.neicon.ru
6. HanwmonanbHas snexkTpoHHas OuOIMOTEKa (JOCTYH K DIIEKTPOHHOW OMOIMOTEKe
nucceptaruii Poccutickoit rocynapcrBenHou oubaunorexu (PI'B) https://rusneb.ru/
7. Ilpesupentckas oubnuorexa uMm. b.H. Enpuuna https://www.prlib.ru/
8. VYuuepcurerckas unpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru
9 DnekTpoHHas OMOIMOTEKAa MacC-CIIEKTPOB OT HalmoHaimbHOTO MHCTUTYTA CTAaHAAPTOB U

texHosnoruii CHIA NIST 17
10 DnextponHas Oubaroreka macc-criekTpoB Wiley 8 Mass Spectral Library




11 ba3a maHHBIX CHEKTPOB OpraHuveckux coeauHeHuid https://sdbs.db.aist.go.jp/sdbs/cgi-
bin/direct frame top.cgi MHcTuTyTa mepenoBol NMPOMBIINIICHHON HAayKH M TEXHOJOTHH
(AIST)

NudopManmnoHHble CIPABOYHbIE CHCTEMbI:

1. KoncynwranT [Tmtoc - cipaBoyHas mpaBoBas cuctema (JOCTYII O JIOKAJIbHOW CETH C

KOMITBIOTEPOB OMOITHMOTEKH)
Pecypcol cB0OOAHOTO 10CTYNA:

1. KuGepJlenunka (http://cyberleninka.ru/);

2. Hnadopmanmonnas cucrema "EquHoe OKHO TOCTymma K oOpa3oBaTeabHBIM pecypcam’
http://window.edu.ru/;

3. Enunas komnexius nudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

4. denepanbHbIA HEHTP HHOOPMAITHOHHO-00Pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

5. CnoBapu u sHImKIoneauu http://dic.academic.ru/;

6. OO0pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

CoOcTBeHHBIE YJICKTPOHHBbIE 00pa3oBaTe/IbHbIe H HHGOPMALMOHHBIE pecypChl
KyoI'Y:

1. Cpena MonynpHOTO AMHAMU4ECKOTo 00ydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUIaHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, IyOJIMKAIIAN 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubnuorexka nHPpOPMAIMOHHBIX pecypcoB Kadeapsl HH()OPMAITMOHHBIX
o0pa3oBaTeNnbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeTtonuyeckue yKa3aHus il 00y4al0IIUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

YcnemHoe ocBoeHNE TUCIUIUIMHBI IPENOoaraeT akTHBHOE, TBOPUECKOE yJacCTHE CTYyEHTa
BO BCEX BHJAX ayJUTOPHBIX 3aHATHM, a TaKKe IUIAHOMEPHYIO MOBCEAHEBHYIO CaMOCTOSTEIIbHYIO
pabory.

B ocBoeHuM AMCUMITIMHBI WHBATUAAMH M JIMLAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
30pOBBsl  OOJIBINIOE 3HAYEHWE HWMEET WHAWBHAyallbHas y4deOHass padoTa (KOHCYJIbTAIMH) —
JOTIOJTHUTEIIbHOE Ppa3bsICHEHHWE Yy4yeOHOro warepuana. MHIWBHIyadbHbIE KOHCYJIBTAI[MM IO
IpEeIMETy SIBJISIOTCS BaXHBIM (DaKTOPOM, CHOCOOCTBYIOUIMMH HHAMBHIyaTU3allud OOY4YEeHUS H
YCTaHOBJICHUIO BOCIIUTATEIILHOTO KOHTAKTa MEXAY MpernoiaBareiaeM U o0ydaroluMcsl HHBAIUIOM
WJIM JIULIOM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSL.

OO0uue pekoMeHIaUN

N3ydyeHne AUCHUIIIMHBI CIEAyeT HAYMHATH C MPOpadOTKU pabodeld mporpammbl, 0co0oe
BHUMaHUE yJenss LesIM U 3aJiadaM, CTPYKTYpe U COJIepP KaHUIo Kypca.

PadoTa ¢ KOHCIIEKTOM JIeKI M

[IpocMOTpUTE KOHCHEKT Cpa3dy MOCJE 3aHITUWA, OTMEThTE MaTepuall KOHCIEKTa JICKIIHM,
KOTOPBI BBI3BIBACT 3aTpyAHEHUS Al MOHMMaHus. CaMOCTOSTENbHO MpPOpadOTalTe OTAENbHBIC
dbparMeHThl TEMbl MPOILION JICKIIUU, €CIM 3TO HeoOxomumo. [lombiTaliTech HAWTH OTBETHI HA
3aTpyAHUTENbHBIE BOMPOCHI, UCTOIB3Ysd PEKOMEHIYyEMYIO JIuTepaTypy. Eciu camocTodTenbHO He
yaaJIoCh pazo0paThCsi B Marepuaie, cHOopMyJIUpyHTe BOMPOCH W OOpaTUTECh 3a IMOMOIIBIO K
IPEMo/IaBaTes0 Ha KOHCYJIbTAIlMH WK ONvpKanIIen JIeKInu.

[Ipy KOHCHIEKTUPOBAHUU JEKIIMOHHOTO MaTepuaja CTyJeHTaM HYXHO CTPEMHUTBCS KpaTKo,
CXeMaTU4YHO, TOCIEAOBATEIbHO H JIOTUYHO (UKCUPOBATH OCHOBHBIE TIOJIOKEHUS, BBIBOJIBI,



00001eHnss U GOpMYIUPOBKH, HE MBITasICh 3alKCaTh BECh IMPENoJaBacMblii MaTepuasl CIOBO B
CJIOBO.

PerynspHo orBomuTe Bpems Ui MOBTOPEHHs MPOMAEHHOIO Marepuaia, MpoBepsisi CBOU
3HAHMS, YMEHHS U HABBIKU TIO KOHTPOJIBHBIM BOTIPOCAM.

BoinosiHeHue J1a00paTOPHBIX padoT

[Ipy mOAroTOBKE K J1a0OpPaTOPHOMY 3aHATHUIO PEKOMEHIYETCS BHUMATEIBHO M3YYHUTh
MaTepuan MpeacToAlell padoThl M COCTaBUTH IUJIaH €€ BBINOJHEHMS; YICIUTh TOBBIIIEHHOE
BHUMAaHHE KCIIEPUMEHTAIBLHBIM 0COOCHHOCTSIM MPECTOsAIIeH paboThl (KCIIOIb3YeMbIM PEaKTHBAM
1 000pyI0BaHHUIO, a TAK)KE TEXHUKE pabOTHI C HUMHU).

Ha 3ansatum monyuure y mpenogaBarenss rpaduK BBIOJHEHHUS J1abOpaTOpPHBIX padoT.
O063aBequTech BceM HEOOXOIUMBIM METOIMYECKUM O0ECIICUCHUEM.

BrimonasaTe 1abopaTopHyro paboTy HEOOXOAMMO aKKypaTHO M IMOCJEA0BATEIIbHO, OTpaXkas
BCE €€ OCHOBHBIE 3Talbl B JJA0OPaTOpHOM XKypHaie. [y yCrnemH o 3auuThl 1a00paTOpHO paboThI
HEOOXOJUMO TIIATENbHO HW3YYUTh JIEKIMOHHBIA U, €CIM 3TO HEO0OXOAUMO, JOTOJHUTEIbHBIH
TEOPETUYECKHI MaTepuan 1Mo TeMe paboThl, a TaKKe MPABUIBHO 3alOJHUTH J1ab0paTOPHBIMA
JKypHaJl, c/ieJiaB Bce He0OXO0MMbIe pacyeThl U CPOPMYIUPOBAB BBHIBOJIBI 110 MPOIENIaHHOM padoTe.

[lepen mnocemenueM J1abopaTOPUM H3YYUTE TEOPHUIO BOIPOCA, MPEANOIaraeMoro K
UCCIICIOBAaHUIO, O3HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M IMOATOTOBHTE
IPOTOKOJI IPOBEAEHUS pabOThI, B KOTOPBIH 3aHECUTE:

— Ha3BaHHe paloThI;

— 3aroTOBKH TaOJMII ISl 3aMOJIHEHHSI SKCTIEPUMEHTAbHBIMY JTaHHBIMU HAOII0OICHU;

— YpaBHEHHS XHMHUYECKUX pEaKIHUi MpeBpalleHUuid, KOTOpble OYAYT OCYILIECTBICHBI MpPH

BBITIOJTHCHUH SKCIIEPUMEHTA;

— pacueTHbIe POPMYITHI.

OdopmiieHre 0TYETOB JOKHO MPOBOJUTHCA MOCIIE OKOHYAHUS Pa0OTHI B J1a0OPaTOPUH.

Jlis TIOATOTOBKHM K 3alllUTe OTYETa CIEAYeT NPOaHAIM3UPOBATh JKCICPUMEHTAIBHbBIE
pe3yNbTaThl, COMOCTABUTh UX C U3BECTHBIMHM TEOPETHUECKUMH MOJIOKEHUSMHU WM CIPABOYHBIMU
JTaHHBIMU, 0000IIUTH PE3yIbTAThl UCCIEIOBAHUM B BUJE BBIBOJOB MO pabOTe, MOATOTOBUTH OTBETHI
Ha BOIPOCHI, MPUBOJAUMEIE B METOJAMYECKHUX YKAa3aHUSIX K BBITOJHEHUIO 1a00paTOpHBIX paboT.

IToaroroBKka aoKJIaaa

Jloknag — ycTHOE COOOIIEHHE Ha OCHOBE IMOATOTOBIEHHOTO coobOmenus oobemom 10-12
MIEYATHBIX CTPAHMI], TOATOTABIMBACTCS CTYJACHTOM B TEUCHHUE JUIMTEIBHOTO Cpoka (OT OJHOU
Heenu 10 Mecsna). Jlokman/coolmieHne JOMKEH ColepKaTh OCHOBHBIE (DaKTUIECKUE CBEIICHUS

U BBIBOJBI IO pPaccMaTpUBAEMOMY BONPOCY, OT CTyAEHTa TpeOyeTcs apryMEeHTHPOBAHHOE
U3JI0KEHNE COOCTBEHHBIX MBICIICH 110 paccMaTpUBAEMOMY BOIIPOCY.

Obwue mpebosanus k mexkcmy. TEKCT NODKEH MOTUUHATHCS OIpPEICIICHHBIM TPEeOOBAaHHUAM: OH
JIOJKEH PAcKpBIBATh TeMy, 001a1aTh CBA3HOCTBIO M IIEIHOCTBIO. PacKphITHE TEMBI MpEAIoaraeT,
YTO B TEKCTE€ H3Jaraercsd OTHOCSIIUIICS K TeMe MaTepual M IpelararoTcs IMyTH pelleHHs
coaepxaiieiicas B TemMe NpoOJIeMbl;  CBA3HOCTb  TEKCTAa  MPEANOJAraeT  CMBICIOBYIO
COOTHOCHUTEJIBHOCTb OT/ICJIbHBIX KOMIIOHEHTOB, @ LIEJIbHOCTb - CMBICJIOBYIO 3aKOHUEHHOCTb TEKCTA.

Inan doxnaoa. V3noxkeHrne marepuasia B TEKCTE JOJDKHO MOMYUHATHCS OMPEICIICHHOMY IUIaHY -
MBICJIUTEIIBHOW CXEME, MO3BOJSIONIEH KOHTPOJHMPOBATH MOPANOK PACIIONOKEHUS YaCTEN TEKCTA.
YHuBepcalbHBIH IJIaH HAYYHOTO TEKCTa, TOMUMO (DOPMYITHMPOBKU TEMBI, IIPEIIOIATACT U3JI0KCHHE
BBOJIHOI'O MaTepralia, OCHOBHOI'O TEKCTA U 3aKJIIOUCHHUS.

Bseoenue — HayalbHas 4YacTh TEKCTa. BO BBEAGHUM apryMEHTHPYETCS aKTyaJbHOCTb
UCCIIEI0BAHMS, T.€. BBIABIISCTCS IPAKTUYECKOE U TEOPETUUECKOE 3HAYECHUE JaHHOTO UCCIICI0OBAHMS.



Jlanee KOHCTaTUpyeTCs, YTO CAETaHO B JAHHOW 00JacTH MpPEIIIeCTBEHHUKAMHU; MEPEUHCISIOTCS
MOJIOKEHUS, KOTOpPbIE JOJDKHBI OBITh OOOCHOBaHBI. BBeneHHme MOXKET Takke cojepkarb 0030p
VCTOYHUKOB WJIM DSKCIEPUMEHTAJIBHBIX JaHHBIX, YTOYHEHHE HCXOJHBIX IMOHATHM U TEPMHUHOB,
CBEJICHUS O METO/IaxX HccieoBaHus. Bo BBeneHun 00s13aTeIbHO (OPMYIHUPYIOTCS e U 33Ja4H.

OcHogHas uacmob PacKpbIBaeT cojepxkaHue TeMbl. B Hell 000CHOBBIBAIOTCS OCHOBHBIE TE3HUCHI,
IPUBOJATCS PA3BEPHYTHIE apPryMEHTBI, NPEIIOJIAraloTCsl TUIIOTE3bl, KacalollHecs CyIIeCTBa
oOcyxnaemoro Bompoca. V3noxkeHne marepuaiga OCHOBHOW YacTH MOJUYMUHSAETCS COOCTBEHHOMY
IUTaHY, YTO OTPaKaeTcs B pa3elieHWH TEKCTa Ha TJaBbl, naparpadsl, MyHKTHL. [I1aH ocHOBHOM
YacTU MOXKET OBITh COCTABIIEH C MCIOJIB30BAHUEM PA3IMUHBIX METOJIOB IPYNIIMPOBKH MaTepUaa:
KIaCCU(PUKAIUU (SMIIUPUUECKUE HCCICIOBAHUS), THIOJIOTHH (TCOPETHUYECKUE WCCIICOBAHMS ),
NEepPUOAN3ALUH (UCTOPUYECKUE UCCIIET0BAHUA).

3axnouenue. B HeM B KpaTKoW W Ckatod ¢opMe U3NIaraloTcs IOJYYCHHBIC pPE3yJbTaThl,
MMPpEaACTaBJIAOIINC C0601>'I OTBET Ha I'JIaBHBINA BOIIPOC UCCIICAOBAHU.

Joxaa conmpoBOKIaeTCsl JEMOHCTPALIMEH Mpe3eHTaluu ¢ ucnoib3oBanuem [I9BM.

7 MaTepuajibHO-TeXHUYECKOe o0ecredeHne o JUCHUNIInHe (MOAyJI10)

HaumeHoBanue OCHALIEHHOCTD CIICIUATBHBIX [epeyeHb MUIEH3HOHHOTO
CICLMATbHBIX OMEIICHHUH HNOMEIICHU OpOrpaMMHOr0 obecneyeH s
VYuebOHas ayJIMTOpHs st | MeGenb: yueOHast MmeOelb Microsoft Windows;

MPOBEICHUS 3aHATHH JICKIIMOHHOTO
tumna — 406C

Texunueckue cpeacTBa 00yUEHUs:
9KpaH, NPOEKTOpP, HOYTOYK

Microsoft Office

YueOHble ayJIUTOPHU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
MIPOBEICHUS TPYIIIOBBIX n | Texanueckue cpenctBa ooyuenus: | Microsoft Office
WHINBUAYAIBHBIX ~ KOHCYNBTAlUH, | SKpaH, IPOEKTOP, HOYTOYK
TEKyIIETO KOHTPOJIS u
MPOMEKYTOYHON aTTeCcTaluu (ayxl.
252C, 242C)
NAG: ayIUTOPUN st | MeGenb: yaeOHas Mmebenn Microsoft Windows;
MPOBEACHUS naboparopueix | Texunueckue cpeacta odyuenus: | Microsoft Office
ausatuii  (aya.  242C), g | mepeHoCHOe MYJIbTUMEIUHHOE
BBITIOJTHEHHS KYPCOBBIX u | obopynoBanue (HOYTOYK,
BBIYCKHBIX ~ KBATH()UKAUOHHBIX | MPOEKTOP). O6opynoBaHue:
pador  (236C, 240C, 248C) | cneunanu3upoBaHHAsS
JIEMOHCTPAIMOHHO nabopatopHas  Mebenb  (CTOJIBI,
CTyJbs, MKa(bl TSI PEaKTHBOB M
obopynoBaHus, BBITSKHBIE
mKapbl), CpeACTBa  TOKapHOH
0e30MaCHOCTH W OKazaHUs MepBOi
MEIULMHCKOM TTOMOIIIH,
XAMHAYECKas mocyna u
00opyIoBaHUeE.
Ob6opynoBanue (HayuHoe
obopynoBaHue Kagenpsl
AHATTUTUYECKOM XUMUH):
aHaJIM3aTop Xuakoctu pH-merp-
nonomep  Oxcnepr-001, pH-
MeTp-HOHOMEP Oxorect-120,
MarHUTHEIE MeIIIaJIKH
(mampumep, LekiMS1), Becw
aHAJIMTHYECKIE BJIP-200,
Dypbe-CIIeKTPOMETP WH-
¢pakpacubiii IR Prestige-21,

“Shimadzu”, T'azoBbIil xpomaTo
rpad «Kpuctann-2000M»,
CHEKTPOMETP C HHAYKTUBHO-
cBa3aHHOM  mmasmoit  ICAP-




6500Radial, «Termoy, ra3oBbIi

xpomarorpad GC 2010
“Shimadzu”, JKUIKOCTHBIA
xpomaro- rpap LC 2010

“Shimadzu”, ra3oBbIii XpoMaTo-
macc-ciektpomerp  GCMS-QP
2010 Plus “Shimadzu” u ap.

VYueOHbie ayJMTOPUU Ut
KypCOBOT'O MPOEKTUPOBAHHS
(BBITIOTHEHUST KYPCOBBIX PaboT)

KypcoBast paboTa He npexycMoTpeHa YIeOHBIM TIAHOM.

st camocToATEeNTbHONH — PabOTHI

YKOMILJICKTOBAHHBIC

CHIeLIMaITM3UPOBAaHHON

MeOeblo,

oOy4aromuxcsi MpeayCMOTPEHBI
OCHAIIIEHHbBIE

MOMEILEeHUS,
KOMIBIOTEPHOI

TEXHHKOHN C BO3MOKHOCTBIO INOAKIIOYCHUSA K CETU «I/IHTepHeT» n o0ecreueHueM J0CTyIa B

JMEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaumMmeHoBaHue moMeneHun ais
CaMOCTOATEBHON pabOThHI
00yJarommxcs

OCHAILIEHHOCTh [TOMEIEHNH ISt
CaMOCTOATEBHON pabOTHI
00yJarommxcs

Ilepeuenp TUIIEH3MOHHOTO
MPOrPaMMHOTO OO0eCTICUSHUS

ITomemenne uisi CaMOCTOSITEILHOM
paboThl 00yJAIOMIUXCS (YUTATBHBINH
3an Hayunoii 6ubanorexu)

Mebeinb: yaeOHas Mmebenn
Kommiexkt  cnenumann3upoBaHHOM
MeOeI: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEPHAs
TEXHHMKa C MOAKIIOYEHHEM K
nH(opMaLMOHHO-
KOMMYHHUKaIIMOHHON
«HTEpHET» W JOCTYnmOM B
JMEKTPOHHYI0  HMH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
oOpa3oBaTenpHOH  OpraHHM3aluHy,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, 0OeCTIeUnBarOIICe
JOCTYm K  CETH  HHTEpHET
(mpoBoaHOE COEIMHEHHE u
OecrpoBOHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office

Ilomelenue s caMOCTOSTENbHOMI
paborel  oOyuarommxcsi  (248C,
236C, 242C)

Meobernb: yuebHas MeOeib
Kommnexkr  crneunuanu3upoBaHHOM
MeOesH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAS
TEXHHKA C TOAKIIOYCHHEM K
HHPOPMAITMOHHO-
KOMMYHHKAIIMOHHOM
«VHTepHeT» W JOCTYIOM B
JEKTPOHHYI0  HMH(OPMAIOHHO-
00pa30BaTeIbHYIO cpeny
00pa3oBaTeNPHONW  OpraHH3alluy,
OCHAIIICHHAS BeO-KaMepoH,
KOMMYHHKAIIHOHHOE
o0opynoBaHue, oOecreynBaroIee
JOCTYTI K  CeTH  HHTCPHET
(mpoBoIHOE COeIMHEHNE u
OecrpoBOIHOE  COCIMHEHHE  TI0
texHojorun Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office




