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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Ienpto ocBoeHus auCHUIUIHHBI «COBpEMEHHBICE METOIBI XpoMaTorpadumy sBIsSETCS
dbopMupOBaHUE Y CTYICHTOB COBPEMEHHBIX IPEICTABICHUNA U HABBHIKOB NMPUMEHEHHUS METOJIOB
xpomaTorpaguu ¥ XpOMATOMACC-CIIEKTPOMETPUU B IENAX  KIMHUKO-IHMATHOCTUYECKUX,
TOKCUKOJIOTHUECKUX, KPUMUHAJIUCTUYECKUX MCCIEIOBAaHUN, KOHTPOJE KadyecTBa MUIIEBOU
MPOIYKIMH, CIIOCOOHOCTH TPUMEHEHHsI JAaHHBIX METOJOB B HAyYHO-HUCCIIEIOBATEIbCKON
JESITEIbHOCTH.

1.2 3agaun AUCHMILINHEL,

3amaun yueObHOU mucruruinHbl «COBpEMEHHBICE METOMABI Xpomarorpaduu» COCTOST B
W3yYEHUH COBPEMEHHBIX METOJOB M IIOJAXOJOB METOJIOB XpoMarorpadguu u Xpomaromacc-
CIIEKTPOMETPUHU JUIsI TPOBEJICHUS] KAaYECTBEHHOIO0 M KOJIMYECTBEHHOTO aHajiu3a C IeJIbI0
OOHapy)XCHHSI IKOTOKCHKAHTOB, a Takke (OPMHUPOBAHWHM Yy CTYJICHTOB 3HAaHUH M YMEHHH,
MO3BOJISIIOIIUX OCYHIECTBISATh KaK MPOCThbIE, TAK U CIOXKHBbIE XMMUYECKHE HCIBITAHUS, B TOM
4yucjie, ONpeaesieHHe  CTEPOUJHBIX TOPMOHOB, TOJHAPOMATHYECKUX  YIJIEBOIOPOJIOB,
KaTeXO0JIAMUHOB, UACHTU(DHUKAIII HOBBIX COCTUHEHHUH H T.]I.

1.3 MecTo AucuuInHbI (MOYyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.

HucuuruinHa «COBpeMEHHBIE METOJbl  Xpomarorpaguu» OTHOCHTCS K  YacTH,
dopmupyeMoii yyacCTHUKaMu 00pa3oBaTelbHBIX OTHOUEeHWH bioka 1 "Aucturmasl (Momynu)"
y4eOHOro miaHa u 0a3upyercs Ha 3HAHUSAX, YMEHUSX U HABBIKAX, IMOJYYEHHBIX NPU U3yYEHUU
JTUCHUTUTMH «AHamuTHYecKass Xumus», «OcHOBBI XxpomaTtorpadum», «IIpoOneMbl ouneHKH |
COOTBETCTBUSI». B Kypce IpociexnBaercs TECHas CBA3b C pasfellaMd  METPOJIOTHH,
AHAJIMTUYECKON XUMHUH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHH 00pa30BaTeJbHOI MPOrpaMMBbI.

W3yyenne paHHOM y4eOHOM JUCUMIUIMHBI HAampaBieHO Ha (QopMmupoBaHHE Y
oOyyaromuxcsi NpopecCHOHANBHBIX U 0011enpodeCcCHOHATBHBIX KOMIETEHIINH):

KO}I 1 HAUMECHOBAHUE NHAMUKATOPaA Pe3yanaT1)1 06y‘-IeHI/I$[ 10 JTUCLMITJIMHEC
JOCTHIKCHUA KOMIICTCHIITMN

OIIK-1. CiocobOen aHamM3UpOBaTh M HHTEPIPETHPOBATH PE3YJIbTATHl XUMHYECKUX IKCIIEPUMEHTOB, HAOIIOICHNH
Y U3MEPEHUH
HOIIK-1.1. Cucrematu3upyeT W aHaIU3UpYyeT | 3HaeT  CTAHAApTHblE  METOAbl  aHaJIM3a  JIaHHBIX,
pe3ynapTaThl  XMMHYECKMX  OKCIEpPUMEHTOB, | HCHOJb3yeMBbIe B XpoMaTorpaduu

HAOJIIOJIEHUH, W3MEPEHMH, a TakKe PE3yJbTaThl | yMEET PACCUUTHIBATH XPOMATOrpadHUYeCKHe HHBAPHAHTHI

pacyeToB CBOMCTB BELIECTB U MaTEpUAIOB (MHOEKCHl yAepXWBAaHUSA W JAp.) W HUCIOJIB30BaTh MX LA
HOCTPOCHUS CXEM aHAJIN3a
BIIaJIeeT METOJlaMU COTIOCTAaBUTEIHHOTO
XpoMatorpahuueckoro aHajausa
NOIIK-1.2. IIpennaraer HMHTEPIIPETALMIO | 3HAET KJIIOUEBBIE pPac4eTHO-TEOPETUUECKHE
pe3yJbTaToB COOCTBEHHBIX O3KCIEPHUMEHTOB U | Xpomarorpaduyeckue MeTOJbl
PacUeTHO-TEOPETHYECKHUX pabor C | ymMeeT IpOBOIUTH 0a30BYI0 MHTEPIIPETAIIHIO MAaCC-CIIEKTPOB
HUCII0JIb30BAHUEM TCOPETUYCCKUX OCHOB | BIIaiceT TEOPETHYECKHMMH OCHOBaMH Xpomartorpadpuu u
TPaJUIMOHHBIX U HOBBIX Pa3elIOB XUMUU XpPOMAaTOMACC-CIIEKTPOMETPHI
HOIIK-1.3. ®opMmynupyeT 3aKII0UEHHS U BEIBOJB! | 3HAET IIPUHLIMIIBL (opmupoBaHus 3aKJIIOYEHHH,

I10 pe3yJbTaTaM aHaJiu3a JINTCPATYPHbIX NAHHBIX, | BBIIIOJHEHHBLIX C UCIIOJIB30BAHUEM METOJ0B xpOMaTorpa(bnn
COOCTBEHHBIX OKCIICPUMCHTAJIBHBIX W PACYETHO- | U XpPOMATOMACC-CIICKTPOMETPHUHU

TEOPETUICCKUX pa60T XUMHYECKON ymeer HCII0JIB30BaTh JIMTEPATYPHBIC JaHHBIC npu
HalpaBJICHHOCTU (1)OpMI/Ip0BaHI/II/I 3aKJIIOYCHHH U BBIBOJIOB O MPOBEACHHBIX
HUCCICOOBAHUAX

BJIaacCT SMIIMPUICCKUMU MCTOJaMH1 COIIOCTaBJICHUSA
TOJIYYCHHBIX PE3YyJIbTATOB




PesynbraThl 00y4eHHs MO TUCHMIUIMHE AOCTHTAIOTCS B paMKaX OCYILECTBICHHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIIMXCsl B COOTBETCTBUH C YTBEPKACHHBIM
y4€OHBIM IJIaHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH  CYMTAIOTCS  CHOPMUPOBAHHBIMH  MpU
JIOCTUKEHUH COOTBETCTBYIOIIMX UM PE3Y/IbTaTOB O0yUEHUs

2. CTpyKTYypa U cojepKaHMe JUCHMILIHUHBI.

2.1 Pacnipeaesienne TPyA0€MKOCTH AUCUMILIMHBI IO BUAaM padoT.

O6mas Tpya0EMKOCTh TUCIUIUIMHBI COCTAaBIsET / 3ad.el. (252 yaca), UX pacnpeaeseHue
10 BUJaM paboOT NPEACTABICHO B TaOJIHIIE

Bun yue6HO# paboTh Bcero dopma
4acoB o0y4eHHs

OYHast
1 cemectp

(uachl)

KonrakTHasi paboTa, B TOM 4HcJe:

AyauTopHble 3aHATHS (BCEro) 102 102
B toMm uncae:

3aHATHsI JEKIIMOHHOTO TUTIA 34 34
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPHI, IPAKTHYECKUE 3aHSATHS) — -
JlabopaTopHbIC 3aHATH 68 68
Hnasi KOHTaKTHasi padoTa

WunuBuayansHas KoHTpoaupyemas padora (MKP) 0,3 0,3
CamocTosiTeTbHasi padoTa (Bcero) 123 123
B tom uncae:

CaMOCTOSATEILHOE U3yUCHHE Pa3/ICIIOB 60 60

CamMomnoaroToBka (mpopaboTka u MOBTOPEHHE JEKIIHOHHOTO
MaTepHualia i MaTeprajia YIeOHUKOB 1 YUeOHBIX ITOCOOHIA, TOATOTOBKA 80 80

K J'Ia60paTOpHI>IM 1 MPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYMaM U T.,I[.)

KoHTpoasb:

IToarotroBka K 9K3aMeHy 26,7 26,7

Oomast Tpy10eMKOCTh qac. 252 252
B TOM YK CJIe KOHTAKTHAsI 102,3 1023
padora
3a4. ell. 7 7

2.2 CTpyKTypa AMCUMIIJIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIITUHBI.
Pasnenbl qucnuiuinHel, u3ydaemolie B 1 cemectpe (ounas gpopma)

KosmyecTBo yacos
Ne HaumenoBanue pa3neinos AynutopHas Breaynuropnas
5:;; (Tem) Bcero pabota pabora
J 13 JIP CPC
1 2 3 4 5 6 7
1 OCHOBBI METO/I0B Xpomarorpapuu u 46.3 6.3 3 16 24
XpOMaTo-Macc-CleKTPOMETPHH
Knaccudukarus
2 XpOoMaTorpahuuecKux METO/I0B 50 8 - 18 24
aHaIM3a
TenneHIMU pa3BUTHS
3 Xpomarorpauu 1 XxpoMaro-Macc- 44 6 — 8 30
CIIEKTPOMETPHUH




No KonnuecTBo yacos
pa;— Haunmenosanue pasnenos AynutopHas Breaynutopnas
rema (Tem) Bceero pabora pabora
JI 113 JIP CPC
OcCo0eHHOCTH apXUTEKTYPBI
4 COBPEMEHHOT'0 u060py/:[013aﬂm, Kak 42 6 B 18 18
ornpezensomui Gpakrop npu
pa3paboTKe METOIUK
[pakTHyeckue acreKThl IPUMEHEHUS
5 METOIOB XpOMaTOTpapuu 1 43 8 - 8 27
XpOMAaTO-Macc-CHEKTPOMETPUH
6 DK3aMeH 26,7 — — — —
HUmozo no oucyunnune 251,7 34 - 68 123
KonTposbs camocTosiTensHON paboTh
(KCP) i
IIpomexytounas arrectranus (MKP) 0,3
[ToaroTroBka K TEKyIeMy KOHTPOIIIO -
O61mas TpyJA0eMKOCTh 110 259
JWICLHUILIMHE

[Mpumeuanwne: JI — nexmum, 13 — npaktudeckue 3anarus / cemuHapsl, JIP — maGopaTtopHble 3aHITHA,
CPC — camocrositensHast paboTa cTyIeHTa

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

dopma
HanmenoBanue
No asena Coneprkanue paszjiena TEKYLIETro
P KOHTPOJIA
1 2 3 4
OcHOBHBIE OIpeneNeHus. APXUTEKTypa COBPEMEHHBIX
OCHOBBI METOJIOB ~ [IPUOOPOB M JIETEKTOPOB,  HCIOJB3YyEMBIX B
1 xpomarorpaduu U |xpomarorpa@ud M XpPOMAaTo-Macc-CIIeKTPOMETPHH.
XpomMaTo-macc- [lpunnumner paszmeneHust W aeTekThpoBaHus. Mcropus| YcTHBIN onpoc
CIEKTPOMETPHM  [pa3BUTUS METOAOB Xpomarorpaduu M XpOMaTO-Macc-
CHIEKTPOMETPUH
Knaccudukanus XpoMaTorpaguuecKux METO/IOB
Knacenpukams —|apanysa o cnoco0y pa3zeneHusi BemecTB. Buusl
2 | XpoMaTorpaUueCKuX |ra30poii 1 KMAKOCTHOH xpomarorpauu. ['panmumpe| KOMIOKBHYM
METOAOB aHAIN3a  |yCjI0BUS IPUMEHEHUS METO/IOB.
Paccmotpenue TEHJICHIUH pa3BUTHSA
Tennerumn passaTH XpoMaTtorpaMuecKux  MeToJ0B  aHanu3a. Hosble
xpomarorpaduu u o o
3 p pad COPOCHTEI B ra30BOH M XKMAKOCTHOH XPOMATOrpadMi.|  Konmoxsmym
Xpomaro-macce- HoHHBIe KMUAKOCTH. JleTOHAllMOHHBIC HaHOAJIMa3bl.
CIIEKTPOMCTPHH [ToBepXHOCTHO-TIOPHUCTHIE COPOCHTEHL.
OcobenHocti
Uzyuenne apXxuTeKTypbl COBpDEMEHHOT'O aHAJIUTUIECKOTO
ApPXUTEKTYPHI
o0OopynoBanue. BrnusHue apXuTeKTypsl mprOopa Ha ero
COBPEMEHHOT0
P METPOJIOTHUYECKHE XapaKTepucTUKU. M3ydeHne croco0oB .
4 | obopynoBaHus, Kak VYeTHBIi ompoc
.,  |TIOBBIMIEHUS UYYBCTBUTEIBHOCTH M  CEJIEKTHBHOCTH
OTIpE eS0T N
o METO/Ia C UCIIOJIb30BaHUEM OCOOEHHOCTEH apXUTEKTYPHI
aKTOp IpH
b 1P pubopoB. MUKPO- 1 HAHOKOJIOHOYHAs Xpomarorpadus,
pa3paboTKe METOTHK.




MaJeIx MoJiekyi. CpaBHeHue ¢ YBOXKX.

Kak 3QQeKTUBHBIA HHCTPYMEHT B IPOTEOMHKE U aHAIN3E

Hpaxrnyeckne [Ipumenenue  xpomartorpadpud H  XPOMaTO-Macc-
aCIICKThI IPUMCHCHUS |CIIEKTPOMETPUM B OOJIAaCTH  JKOJIOTHYECKOTO |
5 MCETOJ0B (hapMareBTHYECKOro KOHTPOJIA, TOKCHKOJIOT' UM, KomokBuym
XpoMatorpaduu 1 |KPUMHHAJIHCTHUKE, MIPOTEOMUKE, METPOJIEOMHUKE,
XpOMaTo-Macc- KITMHUYECKHE MIPUIIOKEHUS XpomaTo-macc-
CIIEKTPOMETPUH CIICKTPOMETPUH, JOITUHI-KOHTPOJIb.
2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.
VY4eOHbIM IJIAHOM 3aHSTHS CEMUHAPCKOIO TUIA HE MIPEIYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
No HaumenoBanne 1abopaTopHbIX padboT dopma TeKyIIero KOHTPOJIs
1 3 4

1. |Ananu3 nuTEpaTypHBIX MOAHHBIX, H3YYEHHE BO3MOXXHOCTEUH H
OTpaHWYEHUH METOJOB >KHIKOCTHON W Tra3oBOW XpomaTorpadum. OLeHUBaHKE YYaCTHS B
PaCCMOTpCHI/Ie TCHI[GHHI/IP'I MHUHHATIOPpU3AlUN CUCTEM, ITOBBIICHU A AUCKYCCHUH, BBITIOJTHCHHUC
akcrpecchoctn B BDXX myrem nmepexoma B 00MacTh| 3KCIEPUMEHTAIBHOMN paOOTHI,
CBEPXBBICOKUX JaBieHUH, ontuMusanus ycaosuid BOXX- u I'X- JIP1
paszeneHus.

2. |AHanmu3 IuTepaTypHBIX JAHHBIX M clielU(UKaUi COBPEMEHHOTO OliCHHBAHHE YIACTHS B
aHAIUTHYECKOTO o0opyaoBanue. Pacuer appexTHBHOCTH METOIOB
MyTeM CPaBHEHUS SKCIEPHUMEHTAIbHBIX PE3YIbTATOB, HOTYIEHHBIX AMCKYCCHH, BBRITOTHCHHC

9KCHEPUMEHTAILHON paboThI,
Ha BOXX cucreme u ¢dopmamsHoM YB3XX-ananore. P2
PaccmoTpeHne BO3MOKHOCTH NepeHoca pa3paboTaHHBIX METOJIOB.

3. |AHanu3 MUTEepaTypHBIX JAHHBIX W CHEIH(HUKAINA COBPEMEHHOTO Tecr.
AQHAJIUTUYECKOTO 000pynoBaHus. M3yueHue BIUSHHUA TE€OMETPHU AHanu3 1 OLICHUBaHNE
HpH6opa Ha €ro XapakKTCpuCTHUKHU, BOSMOXHOCTHU U OI'paHUYCHUA ACATCIIBHOCTH CTYICHTOB I10
Macc-CIIEKTPOMETPOB B 3aBUCHMOCTHM OT KOHCTPYKLMH Macc- YUYacTHIO B TUCKYCCHH U
aHaIM3aTopa. IUTAHUPOBAHUIO SKCIIEPUMEHTA.

Jlenossie urpe, KP2

4, |W3yueHue nuTepaTypHBIX NaHHBIX. Kputepun mombopa KOIIOHOK OllcHBaHWE yHacTH B
UIA  pasfefieHds B 3aBUCHUMOCTH OT Xpomatorpaduyeckoit
cuctembl. CKOpPOCTh CKAaHUPOBAHMSA, KaK OUH U3 JIMMUTUPYIOILUX AMCKYCCHH, BBITIOIHCEHHC

9KCHEPUMEHTAILHON paboThI,
(GakTOpoB B MAacC-CHEKTPOMETPUHU. BiusHHE KOHCTPYKIIUH KP2
MOHHOI'0 HCTOYHUKA Ha YyBCTBUTEILHOCTb. JIMCKpUMHHAIIMS MacC.

5. |OcoOeHHOCTH TNPHUMEHEHUS XPOMaTO-MacC-CIIEKTPOMETPHH B

MpaKTUKE  3KCIEPTHO-KPUMUHAIMCTUYECKUX  J1abopaTOpHid,

TOKCUKOJIOTUYECKUX nmabopaTopuid. IIpumenenue Mmacc-

CHEKTPOMETPUM B  LENAX  JIONUHI-KOHTPOJIS,  H3y4YCHHs OneHuBaHUE y4acTHs B
(bapMaKOKMHETHKH, KOHTPOJIE Ka4eCTBa JEKaPCTBEHHBIX CPEICTB. JIMCKYCCHH, BBITIOJIHEHHE
KnvHnveckne  NPUIIOKEHHS ~ XPOMATO-MAacC-CHEKTPOMETPUH.| JKCIIEPUMEHTANBHONW PabOTHI
Hcnonb30BaHnE XpOMaTO-Macc-CIIEKTPOMETPUHN B IPOTEOMUKE U 3amura npoekTos, P
netposneomuke. KoOHTponp kadecTBa MHIIEBBIX MPOTYKTOB,

SKOAHAJIUTUYECKUN KOHTpOoJb. Kpurepuum KauyecTBEHHOro U

KOJIMYECTBEHHOTO aHAJIM3a B XPOMAaTO-MacC-CIEKTPOMETPHHU

3amuTa naboparopHoit pabotsl (JIP), kouTponsHas padora (KP), pedepar (P).
2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paboTbl He IPEYCMOTPEHBI.



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aroIUXCcH M0 JUCUHUILIMHE (MOTYJII0)

[TepeueHs yaeOHO-METOAMYECKOTO 00SCTICUCHUS JUCIUILTAHBI
Ne Bun CPC T10 BBITMIOJIHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 MeTtoauyecke peKoOMEeHIaluy 10 OpraHu3auu
OcHOBBI METO/I0B caMoCTOATeNIbHON paboThl cTyaeHToB, Kyol'y, 2017,
xpomarorpaduu n Konroxos, B.}O. Xpomarorpadus : yueonuk / Konroxos,
XPOMAaTO-Macc- .
CHIEKTPOMETPHH Banepuit FOpbeBuu ; B. FO. Kontoxos. - Cankt-IletepOypr [u
ap.] : Jlans, 2012. - 222 c.
2 Meroaunueckue peKOMEHAAIMU 110 OpraHU3aluu
CpaBHHTETbHbII AHATH3 caMOCTOATENIbHON paboThl cTyaeHToB, Kyol'y, 2017,
metooB YBOXKX n  |AHanuTH4eckas XUMUs U GU3UKO-XUMHUECKHUE METOIbI
BIXX. aHayM3a : y4eOHUK AJis CTyaeHTOB By30B : B2 T. T. 1 / mox pen.
A. A. Nmenko. - M. : Axkagemus, 2010. - 352 c.
3 MeTtoauueckue pEeKOMEHIaluu 1o OpraHu3aIH
CaMOCTOSITeNILHOM paboTel cTynenTo, Kyol'Y, 2017;
Tennenuu pa3BuTUs . ]
AHanutuuyeckas XUMHUS . y4eOHHK IS CTYIEHTOB BY30B : B 3 T.
Macc-CIIeKTPOMETPHH .
T. 3 : Xumunuecknii anayms / ox pex. JI. H. Mocksuna ; [U. T'.
3enkeBuY U ap.]. - M. : Akagemusi, 2010. - 365 c.

4 OcobenHocTH Meroaunueckue PEKOMEHIalluu o OpraHu3aIH
APXUTCKTYPBI CaMoCTOSITeNbHOM paboTsl cTynenTos, Kyol'Y, 2017;
COBPEMEHHOT'O Konroxos, B.IO. Xpomarorpadus yuebnuk / KoHmOXO0B,

obopynoBaHis, KaK | Baeppii FOpbesud ; B. 10. Konroxos. - Cankr-IletepGypr [1 ap.]
onpeaesAonyi Gakrop |, Tams. 2012, - 222 ¢
npH pa3paboTKe METOAUK | ’ ) )
5 HpaKTI/I‘IeCKHe aCIIEKTEI MCTOHI/II‘IGCKHC PEKOMCHOAINN 110 OopraHu3anunu
TIPHMEHEHHs METOJI0B  [CAMOCTOATENILHOM paboTel cTyneHToB, KyoI'Y, 2017;
Xpomatorpaduu u Kontoxos, B.}O. Xpomarorpadus yueOHuk / KoHIoxO0B,
XpOMaTO-Macc- Banepuii FOpsesuy ; B. FO. Kontoxos. - Cankr-IletepOypr [u ap.]
CHICKTPOMETPUHI : Jlanp, 2012. - 222 c.

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATENBHONW pabOThl O0YyYaloOlUXCs W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCIPUATHS HH()OPMAIIIH:

J5i U1 ¢ HapyIIeHUSIMU 3PEHUSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

Z[J'ISI JIA1 ¢ HApYHIICHUAMU ClIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMH OIIOPHO-JBUTATEILHOTO arlnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.
JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT

o0yJaromuxcs.

KOHTHUHI'CHTa




3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH.

B xone

U3Y4YECHUS

JUCHUILINHEI

NPEIYCMOTPEHO  HCIOJIh30BAHUE

CIICTYIOIINX

00pa3oBaTENIbHBIX TEXHOJIOTHH: JIEKINH, J1a0OpaTOpHBIE 3aHATHUS, CaMOCTOSATENIbHAas paboTa
CTY/CHTOB.
KoMIeTeHTHOCTHBIM MMOAXO0J B paMKax IpEenojaBaHus JUCLMIUIMHBL peau3yeTcsl B
UCIOJIb30BAaHUY UHTEPAKTUBHBIX TEXHOJIIOTUHM U aKTUBHBIX METO/10B (Ipo0iieMHas JIeK1us, padboTa
B MaJIBIX TPYNIAx) B COYETAHUHU C BHEAYJUTOPHOU paboTOii.

HCIIOJIBb30BaHUC

Nudopmannonusie

TEXHOJIOTUH,
MH(POPMALMOHHBIX

TEJIEeKOMMYHUKAalMOHHOU ceTh MHTepHeT.
AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3yYSHUN JUCIUTUTAHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSAMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHU3alys
KOHCYJIBTALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

MIpUMEHSIEMBbIC
pecypcos,

npu
JNOCTYIHBIX B

HN3YUCHUU

JMCIUTIITHBL:
MH(POPMALMOHHO-

4. OneHO4YHbIE CPEACTBA JAJsl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH U MPOMeKYTOUYHOIM
aTTecTalu.
OIIGHO‘-IHI)IG CpCIICTBa HpeIIHaBHa‘-IeHI)I JJIA KOHTpOJI?I U OLCHKHU 06pa3013aTeJH)me
JOCTHKEHUI 00YyYaromMxcsi, OCBOMBIIMX MporpaMMy ydeOHO# nucuuruinabl «CogpemeHmubie
MemoOobl Xxpomamozpaghuu.
OueHouHbIE CPEACTBA BKJIIOYAET KOHTPOJIbHBIE MAaTE€pUaibl JUJISl MPOBEACHUS TEKYIIero
KOHTPOJIs B hOpMe 3aTaHUIA JIJIs1 CAMOCTOSTEIIFHOTO PEIICHHSI, 3a]1a4 JIJIsl PEIICHUS B AyIUTOPUH,
KOHTPOJIBHBIX PabOT, KOHTPOJIBHBIX BOIIPOCOB K JIA0OpaTOpHBIM paboTaMm, pedepatoB u
NMPOMEKYTOYHOI aTTecTallMu B (hopMe BOIIPOCOB | 3a/1a4 K IK3AMEHY.
CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYlIeil i MIPOMEKYTOYHOM aTTeCTAllui

Kox 1 HanmeHoBaHMe HanMeHoBaHME OLIEHOYHOI'O CpeICTBA
Ne PesynbraTel 00y4eHus
HHIUKaTOpa . IIpomexyTounast
/11 (B cootBeTcTBUH C 1. 1.4) Texkymuil KOHTPOJIb
(B cootBeTcTBHU C 1I. 1.4) aTTeCTalus
HOIIK-1.1. 3HAET crargaptaele | KoHTponsHas pabora; Bomnpoc Ha
CucreMaTu3upyer YU | METOABl aHaJW3a JaHHBIX, | 3aJayd JUIs pEeLICHUs B JK3aMEHE
AQHAIM3UPYET PE3YNbTAThl | HCIOJIb3yEMbIE B | ayOUTOpHUH
XUMHUYECKHX xpomarorpaduu
9KCIICPUMEHTOB, yMeeT paccuntbBath | JlaboparopHas padorta -
Ha6J'IIO}IeHPIﬁ, I/I3MCPGHI/II>1, XpOMaTOFpa(I)I/I‘{€CKI/I€
1 a TakKe  pesyJbTaTRl | HHBAapHAaHTHI (MHIEKCH
pacdeToB CBOMCTB | yjiep>HMBaHHs W Jp.) H
BCIICCTB 1 MAaTCPHUAJIOB HUCIIONB30BAaTh UX  JUId
HOCTPOCHHUS CXEM aHaJIN3a
BIIa/ieeT Meronamu | JlaboparopHas pabota -
COIIOCTAaBUTEIHLHOTO
XpoMarorpaduuecKkoro
aHamM3a
NOIIK-1.2. Tlpemmaraer | 3HaeT kmodyeBbie | KoHTponpHas paborta Bompoc Ha
HMHTEPIIPETALMIO pacyeTHO-TEOPETUYECKUE JK3aMeHe
Pe3yJIbTaTOB xpomarorpaduieckue
COOCTBEHHBIX METO/IbI
9KCIIEPUMEHTOB U | yMeeT MpoBoIuTh 0a30Byi0 | KoHTposkHas pabora; Bonpoc Ha
o | PACUCTHO-TECOPETUYECKUX | MHTEPPETALMIO Macc- | 3ajaud JJs pelieHus B SK3aMEHe;
paboT ¢ UCIOIB30BAaHUEM | CIEKTPOB ayJUTOpUU Pedepar
TCOPETUYCCKUX OCHOB | ByiajieeT TeopernueckuMu | KoHTponbHas paboTa; Bonpoc Ha
TPaIULIMOHHBIX W HOBBIX | OCHOBaAMH 3amaun ajs pemeHus B DK3aMEHE,
pa3zienoB XUMHUH xpomatorpadun U | ayIuToOpuu Pedepar
Xpomaromacc-
CHEKTPOMETPUH
HOIIK-1.3. 3HaeT npuHImnel | JlaboparopHas pabota -
DopMmynupyer (opmMupoBaHUA
3 | 3aKiII0YEHHs ¥ BHIBOJIBI [0 | 3AKIIOYEHHH,
pe3ysibTaTtaMm aHaJIM3a | BBIMOJIHEHHBIX c
JIUTEPATYpHBIX  JIaHHBIX, | UCIOJIb30BAHUEM METOJOB




COOCTBEHHBIX Xpomarorpapun u
SKCIIEPUMEHTAIBHBIX M | XpOMaToMacc-
pacdeTHO-TCOPETHYECKNX | CHEKTPOMETPUH
pabot XMMHUYECKOH | ymeer ucrnonb3oBaTh | JlJabopaTopHas pabora; Bompoc Ha
HaINpaBIeHHOCTH JIUTEPATYPHBIE JaHHBIC | 3a/auul Ui PEIICHNUS B 9K3aMEHE
pu (hopMHpOBaHUY | ayJUTOPHH
3aKJIIOYEHHH U BBIBOJOB O
MIPOBEJCHHBIX
HCCIIEIOBAHUSAX
BiazeeT osMnupudeckumu | JlabopaTtopHas paboTa; Bomnpoc Ha
METO/IaMH COIOCTaBJICHUs | 3ajJauu JJIsl peLIeHUs B 9K3aMeHe
MIOJTYYEHHBIX PE3YNIBTaTOB | ayJUTOPHU

4.1 ®oHA OLEHOYHBIX CPEACTB VIS IPOBeCHHS TEKYIIero KOHTPOJIS.

4.1.1 IlpumepHBbIe TEMBI YCTHBIX JOKJIA10B, 3cCe

[Tpumenenue nuporpadura B kauectse copoenta st TOD u BOXKX.
JleToHalmoOHHbBIE HAHOAIMAa3bl KaK HOBBIN copOeHT ais BOKX.

[IpuMeHeHre HOHHBIX KUIKOCTEH B KaUeCTBE HETOABMKHOM >kuakoi ¢azbl B I'X.
[ToBepxHOCTHO-TIOpUCTHIE COpOEHTH B BOIKX.

arwdnE

MUKpOKOIOHOYHAST U HAHOIMOTOKOBAs >KUJKOCTHas xpomartorpadus. [Ipemmymiectsa u

Henocratku. CpaBHenue ¢ YBOXX u BOXX.

6. CrnocoObl HENENeBOrO TOWMCKA BEHIECTB C  HMCIOJB30BAHHEM  XPOMATO-Macc-
CIIEKTPOMETPHH.

7. OmnpeneneHue TMECTULMIOB B TMPOAYKTaX TMHUTAHUS C MCIOJB30BAHUEM METOOB
xpomaTorpaduu U XpoMaTo-mMacc-CleKTPOMETPHH.

8. Bosmoxknoctu u orpannyenuss DART nis Hepaspyiaromiero ananusa.

9. Caepxkpurnueckas ¢urongHas xpomarorpadus. CoCTOSHHE U TEPCIEKTHBBI PA3BUTHSI.

10. [Ipumenenue online T®D. [IpenmyiecTBa U HEJOCTATKH.

11. MecTo xpomMaTo-Macc-CIeKTPOMETPUHU B KIIMHUYECKOM aHaJIM3E.

12. Mecto YBOXX B ananuze 00beKTOB OKPYKAIOIIECH CPEIbI.

4.1.2 Ilpumepsl 3aJaHUl - TUAAKTHYECKUX Pa3padoToK
1.Vpasuenue Ban-/leemrepa. Bnusinue pazmepa copdenta na BOTT.
2. KBagpymonsHbIie Macc-aHamu3aTopsl. [IpuHINT paboThl, BO3MOKHOCTH M HEJIOCTATKH.
3. O®-BOXX. Kpurepuu noadopa ycioBHi pa3aesieHus. DIIOUPYIoIas Cuia.
Kputepuem ycrenHoro BbIIOTHEHUS 3aaHUsI SIBIISIETCS CHOCOOHOCTh CTYA€HTa
KOPPEKTHO OTBEYaTh Ha BOMPOCHI, 3aJJaHHbIE 10 TEME BBIIIOJHEHHOTO COOOIICHHUS.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTalmu.

OneHouyHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS I IOArOTOBKH OTBETA HA DK3aMEHE;

— IIPHU NPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUsI UHBAIUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbS IIPEAYyCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOLEypa OLIEHUBAHUSA pE3yNbTaTOB OOyYEHHUS 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Ipouenypa oleHUBaHUs pe3yabTaTOB OOYYECHUS WHBAIUAOB W JIUIl C OTPAHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI IO TUCHUIUITMHE (MOIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM X 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

4.2.1 BonpochI 1Jis1 MOATOTOBKH K 3a4eTy
4.2.1 Bonpochl 1Jis1 NOATOTOBKHU K IK3aMeHY

1. Buast BOXX, npumepbl NpakTUYECKOTO IPUMEHEHHS.
2. Kputepun KayecTBEHHOTO W KOJMYECTBEHHOI'O aHAlIM3a B XpoMarorpapuu U XpomMaTo-Macc-
CIIEKTPOMETPHH.
3. Meton BuytpenHero crangapta B XMC. Kputepuu BoiOopa.
4. CniocoOb1 nonuzanuu B BOXX-MC.
5. CniocoOb1 nonuzanuu B I'’X-MC.
6. Jleronanmonnbie HaHOaNMa3bl B BOXKX.
7. Nounnsle xxunkoctu B ['X. [IpenmyIiecTBa 1 HeJJOCTATKU.
8. Cepxkpuruueckas (hiarougHas XxpoMaTorpadus.
9. online T®3. AnmaparypHasi peanu3aliys, IPESUMYIIeCTBAa U HEAOCTATKH.
10. Macc-crieKTpoMeTpusi BBICOKOTO paspenieHus. OCHOBHBIC THITBI MacC-aHAIM3aTOPOB, WX
MIPEUMYIIECTBA U HEJIOCTATKHU.
11. Macc-crieKTpoMeTpusi HU3KOTO pa3pelieHus. TUnsl Macc-aHaau3aTopoB, MPEUMYIIECTBA U
HEJIOCTATKHU.
12.Matpuunbie 3 PEeKTHI, CITIOCOOBI HX YCTPaHECHUSI.
13. JIBoifHBIC ICTOYHUKHN HOHU3AIWH. [[penMyIecTBa U HeJOCTATKH.
14. erexrops! g BOXX, ux kpatkoe onucanue.
15.[lerexTopsl qiist I'X, Ux KpaTkoe OnMCaHUE.
16. Crtoco6s1 BBOa 1Tpo0HI B ['X.
17.IsymepHas xpomarorpadus. [IpenmyiiecTBa u He1OCTaTKH.
18. Kanumnsipusriii anextpodopes. CpaBHenue ¢ BOXKX. [lpenmyiiectBa 1 HEIOCTaTKH.
19. [Ipumepsl mpuMEHEHHUS KAWL PHOTO 30HHOTO AnekTpodopesa. [IpuHimn pa3aeneHus.
20. OPU, XAl u PUA]JI. CiocoObI HOHU3AIMH, BO3MOKHOCTH U HEJAOCTATKH.
Kpurepun oueHuBaHus pe3yJabTaToB 00y4eHHUs
OneHka Kpurepuu orieHuBanus 1o 3K3aMeHy
OIIEHKY «OTJIMYHO» 3aCTyKUBAET CTYJCHT, OCBOMBIIHNK 3HAHUS, YMECHHUS,

Beicoknii N .

OBOHE (S5 KOMIIETEHIIMH U TEOPETUUYECKHI MaTepua 0e3 MpoOeoB; BHITOTHUBILUI
P BCE 3a/aHUs, TPETYCMOTPEHHBbIE Y4YeOHBIM IUTAHOM Ha BBICOKOM
(oTHMYHO)

KayeCTBEHHOM YpPOBHE; MPAKTUUYECKHE HaBBIKM MPO(ecCHOHAIBHOTO
IPUMEHEHHs OCBOEHHBIX 3HaHUH cpopmupoBanbl. CTYJEHT CBOOOJHO




BJIaJI€€T TEOPETUYECKUM MAaTepHUanoM (3HAaeT KaK OCHOBHbBIE, TaK MU
cneuuduyeckre Xpomarorpaduyeckue METOAbI, a TaKXKe BIaJeeT
METOA0JIOTMYECKMMU OCHOBAMH NIPUMEHEHHSI METOZ0B XpoMaTorpapuu
U XpOMaTOMacC-CIEKTPOMETPUH) U CIIOCOOEH CaMOCTOSTEIbHO PELINTh
HK3aMEHALlMOHHYIO 3a/1a4y.

OLICHKY «XOpOILO» 3aCIyXKUBAET CTYAEHT, IPAaKTUYECKU IIOJHOCTBHIO
OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETEHIIMH U TEOPETHUECKUI MaTepHall,
yueOHbIE 3a/laHusl HE OLICHEHbl MaKCUMAJIbHBIM YHCJIOM OailjioB, B

Cpennuii OCHOBHOM C(OpMHUpPOBaJI TMpakTHUeCKue HaBbIKU. CTYAEHT XOpOLIO
YPOBEHB «4» BIIAJICET TEOPETUYECKUM MaTepHalIoM, 3HAET 0a30BbIC
(xopo110) xpomarorpauueckue  MeTOAbl M MMEeT  IpEJACTaBIE€HUE O
METOJOJIOTUYECKHX OCHOBAaX MPUMEHEHHs METOJIOB Xpomarorpaduu u
XpOMaTOMacC-CIIEKTPOMETPHUH, croco0eH CIIPaBUTHCS C
HK3aMEHALlMOHHOM 3a7a4ell NPpU HE3HAYUTEIbHOM IIOMOIIU CO CTOPOHBI

IpenoaaBarels.

OLICHKY «YyJIOBJIETBOPUTEIBHO» 3aCIyKUBAET CTYIEHT, YaCTUYHO C
npoberaMyd  OCBOMBIUMI ~ 3HAaHUS, YMEHMs, KOMIETEHIMH U
TEOPETUYECKUII MaTepuaj, MHOTHE Yy4yeOHble 3ajaHus JubO He

[Toporosslii

YPOBEHb 3% BBIMIOJHWI, JMOO OHU OIEHEHbl YUCIOM OauioB OJM3KUM K
(Y I0BCTBOPHTE MUHHMAaJIbHOMY, HEKOTOPBIC MTPAKTHYECKHE HABBIKK HE C(HOPMUPOBAHBEI.
15HO) CryneHt 3HaeT 6a30Bble XpoMaTorpadpuyecKue METOAbl, OJHAKO ILIOXO
pa3bupaercs B CHEMUPUYICCKUX METOJaX M MEXaHU3MaxX OCHOBHBIX
METOJIOB ~ MacC-CIEeKTPOMETpUHU H  Xpomarorpaduu, ¢ TPYyIOM
CIIPaBJIAETCS C DK3aMEHAIMOHHOMN 3a7a4ei IIPU CYHIECTBEHHON ITOMOLIN

CO CTOPOHBI IPETIOABATETIS.
OLICHKY «HEYOBJIETBOPUTEIBHOY» 3aCI1y’)KUBA€ET CTYJIEHT, HE OCBOUBILUI
Mittivansaegi | SHAT YMEHHA, KOMICTCRIUH 1 TEOPETUYECKH MaTepuan, ydeOHbIe
YPOBCH 2% 3aJjaHus HE BBINIOJHWI, MPAKTHYECKHE HABBIKM HE C(OPMHUPOBAHBI
(Hey/10BIETBODH CryzneHT He crmocoOeH pelIMTh 3a4eTHYI0 3a/ady Jake C IMOMOIIBIO
TeNbHO) npenojaBaTesss M IUIOXO BJIaJ€eT TEOPETUUYECKHM MaTepuaioM

(HaOnromaroTCsl CyHIECTBEHHBIE OIMMOKM TMpU OOCYKIEHUU 0a30BBIX
XpoMaTorpauuecKux METOOB).

OrneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBUIYATbHBIX ICUXO()U3UUECKHX 0COOEHHOCTEH.

— IIp¥ He0OXOMMOCTH MHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENBFHOE BpeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBENICHUH TPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYyYeHHUS TIO JUCHUTUTMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporierypa oneHMBaHUsI Pe3yIbTATOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAHHUYCHHSIM WX 370POBbS W BOCIIPHUSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst 7M1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

5. IlepeyeHb OCHOBHOM M JOMOJHUTEIbHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOM J1JI1
OCBOEHHUS TMCUMILIUHBI (MO1Y/JIs).
5.1 OcHoBHasi IUTEpaTYpAa:

1. Kontoxos, B.}O. Xpomarorpadus : yueonnk / Kontoxos, Banepuit FOpwseBuu ; B. 1O.
Konroxos. - Cankt-IletepOypr [u np.] : Jlans, 2012. - 222 c.

2. AHanmuTHuecKas XUMHS U PU3UKO-XUMUYECKUE METObI aHANIN3a | YUSOHUK st
ctyneHToB By30B : B2 T. T. 1 / mox pen. A. A. Umenko. - M. : Akagemus, 2010. - 352 c.

3. AHanuTu4ecKas XUMUS : YIeOHHK JUIsl CTYyAeHTOB BY30B : B 3 T. T. 3 : Xumuueckuii
anayms / mox pen. JI. H. Mocksuna ; [U. I'. 3enkeBud u np.]. - M. : Axanemus, 2010. -
365 c.

4. Jlonronocos, A.M. KonoHnouHasi ananutudeckasi XxpoMaTorpadusi: mpakTUKa, TEOpHs,
MoJIeJIMpoBaHue [ DIEeKTPOHHBIN pecypc] : yuel. mocodue / A.M. lonronocos, O.b.
Pynakos, A.I'. IlpyakoBckuil. — DnexTpoH. nan. — Cankr-IlerepOypr : Jlanp, 2015. —
468 c.

5. bexkkep, FO. Xpomatorpadus. MHcTpymMeHTallbHAS aHANUTHKA: METO/bI XpoMaTorpapuu
U KanwuisipHoro anektpodopesa / bekkep, FOpren ; FO. bekkep ; ep. ¢ Hem. B. C.
Kypogoii mox pen. A. A. Kypraunoga. - M. : Texnocdepa, 2009. - 470 c.

Jlj1g 0cBOEHMS AUCUMILIMHBI MHBAJIMJAMH U JIULAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbsSl MMEIOTCSI M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2. llepuoanyeckue U3IaHUA:
1. Hayunsrii s)xypuan Journal of Chromatography A — 3apy0OexHblit HayuHBII )KypHAUT,
NyOJHMKYIOMNI 0030pHBIE M UCCIIE0BATEIbCKHE CTAThH TI0 aKTyaJIbHBIM IpoOIIieMaM
XpoMaTorpaduyeckux MeToI0B aHAJIH3a.
2. Hayunsrii sxxypnan Basic and Applied Ecology — 3apy0esxHblit Hay4HBIN KypHAI,
NYOJIMKYIOIINN 0030pHBIC M UCCIIEI0BATEIbCKHUE CTAThH 110 aKTYaJbHBIM IpoOIieMaM
9KOJIOTUIECKOTO MOHUTOPHUHTA.
3. Hayunsrii xxypHan Analytica Chimica Acta — 3apyOexHbIN Hay4IHBIIH )KypHAI, TyOIHKYFOLHIA
0030pHBIC U HCCIIEIOBATEILCKUE CTATHH M0 aKTyaIbHBIM MPOOJIEMaM aHATUTHYECKON XHUMUH.
4. Hayunsrii xypHai Environmental Hazards — 3apyOeskHblii HaydHBIH KypHAI, MyOTHKYOIIHIA
0030pHBIE ¥ WCCIIEJ0BATEeIbCKHE CTaThU [0 AaKTyaJdbHBIM MPOOJIEMaM HSKOJOTHYECKOTO
MOHHUTOPHHTA.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpeMeHHbIe NpogeccHOHAIBHBIE 0a3bl
JAHHBbIX U I/IH(l)OpMallI/IOHHI)Ie ClIpaBOYHbLIC CUCTEMBI

J1IeKTPOHHO-0ubMoTeuHbIe cuctemMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BDBC «BOOK.ruy https://www.book.ru



http://www.sciencedirect.com/science/journal/14391791
http://www.sciencedirect.com/science/journal/17477891
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/

4. OBC «ZNANIUM.COM)» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE ApXMBBI BEAYILUX 3alaHBIX HAYYHBIX )KYypHaAJIOB Ha Poccuiickoi
iatdopme HayuHbIX xypHatoB HOUKOH http://archive.neicon.ru
7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHON OuOmmoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) https://rusneb.ru/
8. DOnexrponHas koyueknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

g wnhE

Pecypchbl ¢BOGOTHOTO 10CTYIIA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wudopmaimonnas cuctema "EnuHoe 0KHO J0cTyma K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

5. Enunas komexius nudpoBeix 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PECYPChI
KyoI'y:
1. Cpena MoayinbpHOTO AUHAMUYecKoro ooyuenus http://moodle.kubsu.ru
2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/
3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;
OnekTpoHHBIN apxuB nokymMenToB Kyol'Y _http://docspace.kubsu.ru/

6. Meroauyeckne yKa3aHusi [Jsi O0y4alOIIUXCA 10 OCBOCHHMIO MCHUIIMHBI
(Mopy.Jist).

VYcenenrHoe u3ydeHue JUCUUIUTMHBL «COBpeMEHHbIE METO/Ibl XpoMaTorpadum» Tpedyer ot
CTYJICHTOB PETYyJSIPHOTO TOCEIICHUs JICKIIMH, a TaKXe aKTUBHOW pabOThl HAa MPAKTUUECKHX
3aHATHUAX, BBIIIOJHEHUS TECTOBBIX MPOBEPOUYHBIX PA0OT, BHIMOJIHEHUS U 3alUTHI JJAOOPATOPHBIX
paboT, 0O3HAKOMJIEHHUS] C OCHOBHOM U JIOMOJHUTEIFHON pEKOMEHYEMOM JTUTEPaTypOH.

IIpy NOArOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHYETCs:

1) mpocMOTpeTh 3amucy TPEABIIYIIeH JIEKIMd W BOCCTAaHOBUTH B MaMSTH paHee
U3Y4YEHHBIN MaTepHall;

2) 0Gersyio MPOCMOTPETh MAaTEepUaN MPEACTOAIICH JISKIHH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'O MaTepHaa;



https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

3) caMOCTOSITEIBHO MPOPadoTaTh OTICIbHBIE (PPArMEHTHI TEMbI MPOILION JEKIHHU, eCIIN
3TO HEOOXOINMO.

[Tpu KOHCIIEKTHPOBAHUH JEKIIMOHHOTO MaTepualia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTH4YHO, IOCJIEIOBATENIbHO M JIOTUYHO (PUKCHPOBATh OCHOBHBIE I10JIOKEHUS, BBIBOJIBL,
0000mieHust U (GOpMYITMPOBKH, HE MBITASCh 3aIMCAaTh BECh MPEINOJaBaeMblii MaTepuai CcJIoBO B
CJIOBO.

ITpu 1OATOTOBKE K 1a00PaTOPHOMY 3aHITHUIO PEKOMEH/IYETCS:

1) BHUMATENBHO HM3YYHTh MaTepual MPEACTOsIIeH pabOThl M COCTABUTh IUIaH e
BBITIOJIHEHHS,

2) yoenuTh MOBBIIIEHHOE BHUMaHHE SKCHEPUMEHTAIbHBIM OCOOCHHOCTSAM IPEICTOSIEH
paboThI (MCTIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHUIO, & TAKKE TEXHUKE pa0OTHI ¢ HUMH);

BeimonuATe 51a6opaTopHyr0 paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTEeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JAaO0OpaTOpHOM >KypHaye. [[ng ycremHoi 3amuTsl
nabopaTopHOil paboThl HEOOXOAMMO TIIATENBHO U3YUYUTh JIEKLIMOHHBIN U, €CJIN 3TO HE0OXOAUMO,
JIOTIOJTHUTEIIbHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71a00paTOPHBIM XKypHal, clenaB Bce HEOOXOIMMbIE pacdeTbl U cHOpMYyIUpPOBaB BBIBOJBI IO
IIPOJIeJIaHHOM pabdoTe.

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYETCSL:

1) 03HAKOMUTHCSI C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTD KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCyKIaThCs Ha 3aHITHH;

2) mopaboTaTh C KOHCHEKTOM JICKIIMHM II0 TeME 3aHATHS, a TaKKe O3HAKOMHTBHCS C
peKoMeHaAyeMol JuTepaTypoil W (Ipu HEOoOXOAMMOCTH) JOINOJHHUTEIbHBIMH HCTOYHUKAMHU
uHpOpPMAaLIUU B BHJIE TIEPHOANYECKUX U3AaHni 1 IHTepHEeT-pecypcoB.

[Ipu BBINONIHEHUH NPAKTHUECKONW pabOoThl CTyIeHTaM He0OXOAMMO OTMEYaTh T€ BOIIPOCHI
U Pa3JieNbl, KOTOPBIE BHI3BIBAIOT y HUX 3aTPYJHEHHS C LEIBIO MOCIEAYIONIeH KOHCYIbTAIUHN Y
npenojaBatens. Kaxaplii CTYAEHT JODKEH CTPEMHUTbCS aKTHBHO paboTaTh Ha MPAKTHUYECKHX
3aHATHUSAX U YCIEIITHO BBIMOJIHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosarenbHas paboTa Hapsay € ayAUTOPHOM IMpPEICTABISET OJHY M3 BaXKHEUIIMX
dopMm yuebHOro mpomecca. CamocTosTenbHas paboTa — 3TO TUIAaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSAEMAsT MO 3aJaHUI0 M IPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTensi, HO 0e3 ero
HermocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHass paboTa MpenHa3HadyeHa HE TOJBKO JUIs
OBJIa/ICHUS NIPEACTABICHHON TUCIMITIIMHOMN, HO U /Ui (POPMUPOBAHMSI HABBIKOB pabOThI BOOOIIE,
B yueOHOM, HAay4yHOH, NMpo(ecCHOHAIbHON NEATENbHOCTH, CIIOCOOHOCTH MPUHUMATh Ha cedst
OTBETCTBEHHOCTb, CAMOCTOSITEIIbHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMbl, HAXOAUTh HPAaBUIIbHbIE
pEIIeHus | T.JI.

B ocBoeHHMHN TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

WupuBuayanbHble KOHCYJNBTAllMM IO TMPEIMETY SBISIOTCS BAXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHUYECKOE o0ecnievyeHue Mo JUCHUIInHE (MOYT10)

HanMeHOBaHME CIIENUATBHBIX OCHAIEHHOCTD CHEHUAIbHBIX TepeueHb JIUIEH3UOHHOTO
NIOMEIEHU I NIOMEILECHUN MIPOTPaMMHOTO 0becredeHHs

VYuebOHble ayJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows;
MPOBEJIEHUS 3aHATHI JIEKIIMOHHOro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIBIOTED
VYuebOHble ayJIUTOPHH st | Meb6ens: yueOHas Mebenb Microsoft Windows;
MPOBEIEHUS sansTuil | Texauueckue cpenctsa odyuenus: | Microsoft Office
CEMHHAPCKOTO THUIIA, TPYIIOBEIX U | 9KPaH, IPOEKTOP, KOMITBIOTED
WHIMBUIYAIBHBIX  KOHCYJIBTAINM,




CIICKTPOMETPHUUCCKUM JAETECKTOPOM,
XUMHUYCCKUEC PCAKTHUBEI.

TEKYILEro KOHTPOJIS u
POMEXKYTOYHOH aTTeCTaluu
VueOHbIE ayJUTOPHH st | MebGens: yueOHas MeOeb Microsoft Windows;
npoBeieHust JTabopatopHbix pabot. | TexHuueckue cpemctsa obyuenus: | Microsoft Office;
Xpomarorpaduaeckuii IIEHTp, | TIEPEHOCHOE mynsTEMeauitHOe | Thermo XCalibur 2.2;
nmaboparopusi TaHIEMHOM Macc- | 06opymoBaHue (moyTOyk, | Shimadzu LabSolutions
criekrpomerpun (aya. 236C, 238C) | mpoekTop)

ObopynoBanue:

CTICIHATH3UPOBaHHAS

nabopaTopHas  MeOenb  (CTOJBI,

CTyJbsl, WIKAhbl ISl PEAKTHBOB U

obopynoBaHus, BBITSDKHBIC

mKkadbl), CpeACTBa  MOXKAPHOU

0e30MacHOCTH M OKa3aHMs MEepBOH

MEIHUITTHCKOMN TTOMOIIIH,

XHMHYECKast nocyna u

obopynoBaHue, BECHI

nmabopaTopHEIE ANIEKTPOHHEIE,

xpomarorpad) KUIKOCTHEIH ¢ Y D- 1

(bryopuMeTpuYeCKUM

JIeTeKTOpaMH, xpomarorpad

ra3oBbli c Mmacc-

VYueOHble ayJJUTOPHU JUISt
KypCOBOTO MPOEKTUPOBAHUS
(BBIIOTTHEHUS KYPCOBBIX paboT)

Kypcoast paboTa He npeycMOTpeHa y4eOHbIM TUIaHOM.

HJ’IH CaMOCTOSITeILHOM pa6OTBI o6yqa}01u1/1xc51 MMpEeayCMOTPCHBI IIOMCIICHU A,
YKOMILJICKTOBAHHBIC CHGHI/IaHHSHPOBaHHOﬁ MC6€JII>IO, OCHaAIlICHHBIC KOMHBIOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOAKIOYCHHUA K CCTH ((I/IHTepHCT» 1 obecrieyeHHueEM AO0CTYIIa B DJICKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBCPCHUTETA.

HanmeHoBaHHE NOMEIICHMI JJ1s
CaMOCTOSTEIEHON paOOTHI
o0yJaroImuxcs

OcCHAaIIEHHOCTh MOMEICHUI I
CaMOCTOSTENILHOM PaboThI
oOygaromuxcs

IlepeueHpb IMIIEH3MOHHOTO
MIPOTPaAMMHOTO 00ecTieUeHHS

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebOenb
Kommekr  cnenuanu3upoBaHHOU
Me0OeIH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKAa C [OAKIYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W JOCTyIOM B
JIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIIOHHOE
obopynoBaHue, 0OOCCIICYHBAOIIEE
JOCTYTI K ceTH WHTEPHET
(mpoBomHOE COCIIITHEHUE u
0eCIpOBOJTHOE  COCTUHEHHE IO
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOM
paboTe1 oOydatonuxcs (aya.
2400)

Mebens: yaeOHast mebenn
Kommuiexkt  cnenuanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C IOIKIIOYEHHEM K
HHPOPMANOHHO-
KOMMYHUKaIIMOHHOM
«utepHery u

CCTHU
JA0CTYyIIOM B

Microsoft Windows;
Microsoft Office




JIEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLyH,
BeO-KaMepbl, KOMMYHHKAILIHOHHOE
obopynoBaHue, 0OOeCIIeUnBAOIIEE
JOCTy K  CeTH  HHTEpHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOJIHOE ~ COCJUHEHHE IO
texunosorun Wi-Fi)




