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1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

[lenpt0 OCBOEHUS AUCHUIUIMHBI «Macc-CIEKTPOMETpUST OPTaHUYECKUX BEIIECTBY»
SIBIISIETCSL  COACUCTBHE (OPMUPOBAHUIO M PA3BUTHIO Y CTYIEHTOB TPOECCHOHATBHBIX
KOMIIETCHIIMM, TIO3BOJISIIOIIMX MM B JajJbHEHIIEM OCYIIECTBIATH MPO(ECCHOHATBHYIO
JEATEIbHOCTh IOCPEJICTBOM OCBOCHHUSI TEOPETUUYECKHMX U SKCHEPUMEHTAIbHBIX OCHOB
XUMUYECKHX, (PU3UKO-XUMHUECKUX U (PU3NUECKUX METOJ/IOB aHAIN3a Pa3INYHBIX 0OBEKTOB.

1.2 3agauy JUCHUIINHEI

3anaun yueOHOU NUCHUTUTHHBI «Macc-CIeKTPOMETPHsI OPTaHHYECKUX BEIIECTB» COCTOSIT
B (DOPMHUPOBAHUU TIPEJICTABICHUS O TPEIMETE MacC-CIIEKTPOMETPHUS OPraHWYECKHUX BEIIECTB,
COBPEMEHHOM COCTOSIHUM U MYTSX Pa3BUTUS MacC-CIIEKTPOMETPUU OPraHUYECKUX BEIECTB,
CBs3U €€ C IPYTMMM HayKaMH M MPAKTHUYECKOM MPUMEHEHWHM METOJOB aHAM3a B Pa3JIMYHBIX
00JacTsIX YeI0BEUECKON NeATeIbHOCTH; B Pa3BUTHH Y CTYACHTOB MO3HABATEIHHYIO0 aKTUBHOCTD
¥ CIIOCOOHOCTH TBOPYECKH peliaTh 3aJa4yM, CBI3aHHBIC C U3YYCHUEM CTPYKTYPBhl OPTaHHMUECKHX
BEIIECTB METOJIOM MAacC-CIIEKTPOMETPUH; B (OPMUPOBAHUU TPEICTABICHUS O BO3MOXKHOCTH
MIPUMEHEHHUS METOJIa MaCC-CIIEKTPOMETPHUH.

1.3 MecTo qucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmMbl

JucuummuHa «Macc-CleKTpOMETpUsl OPTaHUYECKUX BEIIECTB» OTHOCUTCS K YacTH,
dbopmupyeMoil yuacTHUKaMH 00pa3oBaTeIbHbIX OTHOmEHUH bioka 1 "ductumiuasl (Momym)"
yuebHoro 1uiaHa. B cooTBeTcTBUM ¢ pabounM yueOHBIM IUIAHOM JTUCIMIUIMHA H3y4aeTcs Ha 4
Kypce. Buag mpomMexyTO4YHOM aTTeCTallUK: 3a4eT.

N3yuenunro JACIUTUIAHEL «Macc-cniekrpomerpus OpraHUYECKUX BEIIECTBY»
npenuiecTByeT u3ydeHue auciuiuinH — «MaremaTtukay, «®Dusuka», «MHPOopmMaroHHo-
KOMMYHUKAIIMOHHBIC TCXHOJIOTMXM W adHAJIMW3 MOAHHBIX», a TaKXKXC H3YUYCHUC JUCHUILINH:
«Heopranuueckass XuMus», « AHAIUTHYECKAs XUMUA», «OpraHudeckas XuMuUs».

1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3YJIbTATAMHU 0CBOCHHS 00Pa30BATE/ILHOM IPOrPaMMBbI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBlieHO Ha (OpMHUpPOBaHHE Y
00y4aroIUXCsl CIEAYIOIUX KOMIETEHIIMN:

Kox n HanmeHOBaHNE WHANKATOpa Pe3ynbraThl 00y4eHNs IO TUCIUTIIIHE

JOCTHUKCHHUSA KOMIICTCHIIMN

[IK-2. CnocobeH NpHMEHSTh COBPEMEHHYIO amlmapaTypy HIpH INPOBEICHUU Hay4YHBIX MCCIIEIOBAaHHH, a TaKXkKe
00pabaThIBaTh M aHAJIM3UPOBATH I10JIYYCHHBIC PE3YIIBTATHI

HIIK-2.1 OcymecTBiusier UCCJICI0BaHUE
XMMHYECKHX COCIUHEHHH W MaTepHajoB C
UCIIONIb30BAaHUEM COBPEMEHHOIO XHMHYECKOTO
o0opynoBaHus

3HAET CMOCOObI MPOOOMOArOTOBKH ISl aHAU3a METOJA0M
Macc-CIIeKTPOMETPHU

yMeeT MPUMEHSITh COBPEMEHHYIO allaparypy Ipu
NPOBEICHUH HAayYHBIX

HCCIIeTIOBAaHUM, MMPOBOIUTH IPOOOIIOATOTOBKY 00pa3IoB JIst
aHajM3a  METOJOM  MAacC-CIIEKTPOMETPHH,  OLCHUBATh
BO3MOXXHOCTU NPUMEHEHHUs] JAHHOTO METOJa Ul aHajiu3a
pa3IMYHBIX OPTaHUYCCKUX BEIICCTB

BJaJ€eT OCHOBHBIMHM METOJAMU UCCIEAOBAaHUS XUMUUECKUX
BEIIECTB U peaKkuui

UIIK-2.2  OOpabateiBaeT ¥  aHAIU3UPYET
JKCIICPUMCHTAIBHBIC JaHHBIC, TIOJYYCHHBIC C
UCIIOJI30BAHUEM  COBPEMEHHON  XUMHYECKOU
anmnapaTypsl

3HACT MPUMEHCHUC METOda MAaCC-CIICKTPOMETPUHU I
aHalJiu3a u I/I,HGHTI/I(I)I/IKaIII/II/I OpPraHUYCCKUX COGﬂMHeHHﬁ,
OCHOBHBIC TPUHIUIIBL paCHII/I(l)pOBKI/I MacC-CIICKTPOB

yMECT paCHII/I(i)pOBLIBaTL MacC-CIICKTPHhI,

BJIaACCT HaBbIKaMH MpOBEACHUS XUMHUYCCKOI'o
OKCIICPUMCHTA AJIS pCIICHUSA HpO(l)GCCI/IOHaJ'H)HLIX 3a1a4

PeBy.]'II)TaTI)I O6yLIeHI/I5[ Mo JUCHUINIIMHE OJOCTUTAIOTCA B pPaMKax OCYIICCTBIICHHSA BCCX

BHJOB KOHTAKTHOH H
YTBEPKICHHBIM YYEOHBIM TIITAHOM.

CaMOCTOSITENIbHOW ~ paboThI

00ydJarmuxcsi B COOTBETCTBHH




WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cUMTaloTCs  C(HOPMUPOBAHHBIMU  IIPH
JTOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUCHUS.

2. CTpyKTYypa M cofiep:KaHue JUCIHIIIHHbI

2.1 Pacnipenesienre TPYA0EMKOCTH IUCHUIJIMHBI 10 BUIaM padoT

OObmast TpyA0EMKOCTh TUCIUILUIMHBI cocTaBisieT 4 3adeTHbIX eauHui (144 dgaca), ux
pacrpeielieHue 1Mo BuiaM paboT MPEJICTABICHO B TaOIHIIE

Bunst pador Bcero Dopma oOyueHus
4acoB ouHas
7
ceMecTp
(Jackn)
KonTakTHas padoTa, B TOM YucJie:
AyauTopHbIe 3aHsTHS (BCEro): 108.2 108.2
3aHATHS JIEKIIMOHHOTO THIIA 34 34
1a00paToOpHbIE 3aHATHUS 68 68

IMPaKTUYCCKUC 3aHATHUA

CCMMHAPCKHUEC 3aHATUA

HNHast KOHTaKTHAasI pa60Ta:

KonTpoas camocTosrensHoM paboTsl (KCP) 2 2
ITpomexxyTounas arrectarst (MKP) 0.2 0.2
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 39.8 39.8
Odopmirenue 1abopaTOPHBIX padOT U MOATOTOBKA K UX 12 12
3aLIuTe
CaMOCTOSITEIbHOE H3YUYECHHE TEOPSTUIECCKOTO MaTepraia 12 12
Pedepar 6 6
[ToAroToBKa K TEKYIEMY KOHTPOJIIO 9.8 9.8
Ooman Jac. 144 144
TPYAOEMKOCTh B TOM 4K CJie KOHTaKTHasi padoTa 104.2 104.2
3a4. e 4 4

2.2 Conepxxanue Q¥ CHUNLTHHBI
Pacnipenenenne BuaoB ydeOHOI pabOTHI 1 UX TPYIOEMKOCTH IO pa3esaM AUCIUITIIHHBL
Paznensl (TeMbl) AUCHUIUIMHEL, H3y4yaeMble B 7 cemecTpe (ouHast popma oOydeHus)

KoanuectBo yacos
Bueayaut
Ne HanmeHnoBanwue pa3enoB (Tem) Ayautopra opHyai
Bcero pabota
pabora
J 113 JIP CPC
1. OO1mue NoHsTHS M OCHOBHBIE ONpeJIeNICHHsl Macc-criekTpomerpun | 21.8 | 8 - - 13.8
2. Macc-cnekTpoMeTpudeckre METOAbI aHaJIN3a 64 14 - 38 12
3. Merto1bl MFOHU3ALMHU BEIIECTB B MOJICKYJISIPHOM aHAJIM3€ 56 12 30 14
HUTOI'O no pasoenam oucyuniurovl 141.8| 34 68 39.8
KonTtpomus camocrositensroit padotel (KCP) 2 - - - -
IIpomexyTounas arrecranus (MKP) 0.2 - - - -
OO011ast TPYAOSMKOCTb O TUCIMILIHHE 144 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapsl, JIP — maGoparopHbie
sanastusi, CPC — camocrositenbHas paboTa cTyieHTa



2.3 Conep:xanue pa3esioB (TeM) IUCHUNINHbBI
2.3.1 3anaTHA JeKINOHHOI0 THIIA

HaumenoBanue pasnena
(Tembl)

Coneprxanue pasjena (TeMbl)

dopma TeKymiero
KOHTPOJIA

OO61IME TTIOHATHS U
OCHOBHBIC OTIPE/ICICHUS
Macc

Ucropndeckuit  0030p. brok-cxema Mmacc-crieKTpoMerpa.
OCHOBHBIE ~ TNPHUHIHUIBI  METOAa  MAacC-CIIEKTPOMETPHH.
Cuctembl BBOJa IMpoOBI B Macc-criekTpomerp. OCHOBHEBIC
3ajaud Macc-CIIEKTPOMETPUH B aHAIMTUKE M Ouodusmke.
O0paboTka  pe3yNbTaTOB  HAyYHBIX  JKCIICPHUMCHTOB  C
[IOMOIIBIO COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI.

VYcrHbii onpoc

Macc-
CIIEKTPOMETPUUECKHE
METO/IBI aHAIN3a

OO0mye mpeicTaBICHUsI 0 MACC-CIICKTPOMETPHICCKOM METOJIC
aHanmm3a. AHAJIUTHYECKAs XapakTepucTrka MeTtona. CrnocoOsr
MOHM3AIMM W WX aHAIWTHYECKOEe HWCIOib30BaHUe. [IpuHITHI
pabOTEI M cXeMa MacC-CHeKTPOMETpa C MarHUTHBIM Macc-
aHanmm3aTopoM. [IpuMeHeHWe  Macc-CIeKTPOMETPUH IS
aHaM3a OpPraHWYCCKUX COCNMHEHWH W 3JEMEHTHOTO W
n3oTonHOrOo aHamm3a. OmpeneneHne mpuMeced B TBEPIBIX
BEIIECTBAaX METOJOM HCKPOBOH MacC-CIIEKTPOMETPHH

VYcerHslit onpoc

MeToabl HOHU3ALUHA
BCILIECTB B
MOJIEKYJISIPHOM aHaJlu3e

Mertonsl MOHM3aMK Ta30B W JIETYYUX  KHIKOCTEH.
DJeKTpoHHAas WOHMW3alMs BEIIeCTB B ra3oBoi  (ase.
Xumudeckas: MOHM3ALMsI B MOHHO-MOJIEKYJISIPHBIX PEaKLUIX.
Honmzaumss npu  atMocepHOM  JaBieHUH.  MeTosl
MOHM3allMM  HeleTyunx BemiecTB. llomeBast necopOuus.
[Tnasmennas gecopOrms. Cropel-MeTonpl.  DIEKTPOCHPEH.
lNazonmuHammyeckne nHTEpdENCH crpeii-MmeTo0B. MaTpu4yHo-
JecOpOITMOHHBIE METOABI aHaH3a OMOOPTAHNIECKHUX BEIIECTB.
BUMC u MAJIN.

VYcrHbiii onpoc

2.3.2 3aHATHSA CEMHUHAPCKOTI0 TUNA (MPaKTHYeCKUe / CEeMUHAPCKHUE
3aHATHsI/1a0opaTopHbIe padoThI)

No HaumenoBanue pasnena Tematuka sanaTHil/paboT ®dopma TeKymero
(Tembl) KOHTPOJIA
1. |Macc- VYcTaHOBIIEHHE CTPYKTYphl OpraHUYecKoro Bemiectsa no macc-|JIP1, P
CHEKTPOMETPHUICCKHE CIIEKTPY C MCIIOJIb30BaHUEM 0a3 TaHHBIX
METOBI aHAIH3a
2. |Macc- Nzyuenne mpomeccoB (parmenranuu kpemHuiopranndeckux|JIP2, KP1, P
CHEKTPOMETPHUICCKHE COCTMHEHUI
METOBI aHAIH3a
3. |MeToasl HOHU3AIUN Ananus cMmecH OpraHUYEeCKHX BEIECTB metonom|JIP3, KP2, P
BEIIIECTB B XpOMaTOMAacC-CIIeKTPOMETPHH
MOJICKYJISIPHOM aHAJIN3e

(P).

3amuTa naboparoproit pabotsl (JIP), konTponbHas padora (KP), nanucanue pedepara

2.3.3 IlpuMepHasi TeMaTHKA KYypCOBBIX padoT
KypcoBast paboTta He mpeycMOTpeHa yueOHbBIM IIIIaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs JJI1 CAMOCTOATEIbHOH padoThl
o0yyaromuxcs o JMCHHUIJIMHE

Bung CPC

[epeyeHp yueOHO-METOAMICCKOTO OOCCIICUCHUS TUCIIUILIHHEI IO
BBITTOJTHEHUIO CAMOCTOATEIEHON PabOTHI

1 | Odbopmirenue mabopaTopHBIX
paboT ¥ MOATOTOBKA K MX
3aIIMTE

1. Békkep, HO. Cnexrpockorms : moHorpadus / FO. békkep ; mep. JLH.
KasaHueBa — Mockga : PUL] Texnocdepa, 2009. — 528 c. — (Mup XI/IMI/II/I)
Pexum JIOCTYyTIA: o TIOJIITUCKE.

URL: http://biblioclub.ru/index.php?page=book&id=88994 (nmara



http://biblioclub.ru/index.php?page=book&id=88994

obpamienust:  21.04.2025). — ISBN 978-5-94836-220-5. — Tekct:
3JIEKTPOHHBIH.

2. JlebeneB, A.T. Macc-ciektpoMeTpuiss Uil aHamm3a OOBEKTOB
okpyxaromerd cpeabl / A.T.JlebeneB ; mep. ¢ amrn. mom pen. A.T.
JleGenera. — Mocksa : TexHochepa, 2013. — 632 c. : wi., cxem. — (Mup
XUMHN). - Pexxum JIOCTyTIA: 1o TIO/IITHICKE. -
URL: http://biblioclub.rw/index.php?page=book&id=273789 (mata
obparienwust: 21.04.2025). — buonwmorp. B kH. — ISBN 978-5-94836-363-9. —
TeKcCT: 3NIEeKTPOHHBIMN.

3. MeTtoaudeckne pPEKOMEHIAIMM K OpraHu3allii ayJuTOPHOW H
BHEAYTUTOPHON (camMoCTOATETBHOM) paboThI CTYJICHTOB:
meToaudeckue ykazanus /coct. T.II. Croposkenko, T.b. IlouuHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnomap: Ky6anckwmii roc. yH-T, 2018.
89 c.

CaMOCTOSTEILHOE H3y4YCHUC
TCOPETUYCCKOI0 MaTepurajia

1.béxxep, 0. Cnexrpockonms : moHorpadus / FO. békkep ; mep. JLH.

KazannieBa. — Mocksa : PUL] Texaocdepa, 2009. — 528 ¢. — (Mup Xxumum).
— Pexxum JIOCTYTIA: 1o HIOJTINCKE. —
URL.: http://biblioclub.rw/index.php?page=book&id=88994 (nata
obopamenns:  21.04.2025). — ISBN 978-5-94836-220-5. — Tekcr:
3JIEKTPOHHBIH.

2. JlebeneB, A.T. Macc-ciektpoMeTpuiss Uil aHamm3a OOBEKTOB
okpyxaromieri cpeapl / A.T.JlebeneB ; mep. ¢ anrin moxm perd. A.T.
JleGenera. — Mocksa : TexHochepa, 2013. — 632 c. : wi., cxem. — (Mup
XUMUH). - Pexxum JIOCTYTIa: o TIOJIITUCKE. —
URL: http://biblioclub.rw/index.php?page=book&id=273789 (mata
obparmenust: 21.04.2025). — bubmuorp. B kH. — ISBN 978-5-94836-363-9. —
TeKcT: 3NeKTPOHHBII.

3. MeTtoaudeckne pPEKOMEHIAIMM K OpraHu3allii ayJUTOPHOW H
BHEAYIUTOPHOM (camoCTOSATEIHLHOM) paboTHI CTYJICHTOB:
meToaudeckue ykazanus /coct. T.II. Croposkenko, T.b. IlouuHOK,
A.B. becnianos, H.B. Jlo3a. — KpacHonap: KyGanckwii roc. ya-T, 2018.
89 c.

[ToaroroBka k Tekyuiemy
KOHTPOJIIO

1.béxkep, 0. Cnexrpockonms : MoHorpadus / FO. békkep ; mep. JLH.

KazanneBa. — Mockgsa : PUL] Texnocdepa, 2009. — 528 ¢. — (Mup xumumn).
— Pexxum JIOCTYTIA: 1o HIOJTINCKE. —
URL: http://biblioclub.rw/index.php?page=book&id=88994 (mata
obopamenns:  21.04.2025). — ISBN 978-5-94836-220-5. — Tekcr:
AIIEKTPOHHBIH.

2. JlebemeB, A.T. Macc-crieKTpoMeTprsi ISl  aHaum3a OOBEKTOB
okpyxaromieri cpeapl / A.T.JlebeneB ; mep. ¢ anri moxm pera. A.T.
JlebeneBa. — Mocksa : Texnocdepa, 2013. — 632 c. : un., cxem. — (Mup
XUMUH). - Pexum JIOCTYTIa: o TIOJIITUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=273789 (mata
obparmenust: 21.04.2025). — bubmuorp. B kH. — ISBN 978-5-94836-363-9. —
TeKcT: 3NeKTPOHHBIH.

3. MeTtogudeckne peKOMEHAAIMM K OpraHu3allid ayJuTOPHOW H
BHEAYIUTOPHOM (camoCTOSATEIHHOM) paboTHI CTYJICHTOB:
Metoguueckue ykazanus /coct. T.I1. Cropoxenko, T.b. IlounHOk,
A.B. becnianos, H.B. Jlo3a. — KpacHonap: KyGanckwii roc. yu-T, 2018.
89 c.

Pedepar

1.béxkep, 0. Cnexrpockonms : MoHorpadus / FO. békkep ; mep. JLH.
KazanneBa. — Mocksa : PUL] Texnocdepa, 2009. — 528 ¢. — (Mup xumumn).
— Pexum JIOCTYyTIa: 1o TIOJIITUCKE. —
URL: http://biblioclub.rw/index.php?page=book&id=88994 (mata
obpamenmst:  21.04.2025). — ISBN 978-5-94836-220-5. — Tekct:
AIIEKTPOHHBIH.
2. Jlebene, A.T. Macc-ciektpoMeTpriss Uil aHauM3a OOBEKTOB
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okpyxaromert cpeabl / A.T.JlebeneB ; mep. ¢ amrn. mom pen. A.T.
JleGeneBa. — Mocksa : Texnocdepa, 2013. — 632 c. : ., cxem. — (Mup
XUMUH). - Pexum JIOCTYTIa: o TIOJIUCKE. —
URL: http://biblioclub.rw/index.php?page=book&id=273789 (mata
obparenwst: 21.04.2025). — bubmmorp. B kH. — ISBN 978-5-94836-363-9. —
TeKcCT: 3NIEeKTPOHHBIMN.

3. MeTtoaudeckne pPEKOMEHIAIMM K OpraHu3allid ayJuTOPHOW H
BHEAYTUTOPHON (camMoCTOSATETBHOM) paboThI CTYJICHTOB:
meTogudeckue ykazanus /coct. T.II. Croposkenko, T.b. IlouuHOK,
A.B. becnianos, H.B. Jlo3a. — KpacHonap: Ky6anckwii roc. ya-T, 2018.
89 c.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroOUIMXCS W3
YHCIIa MHBAJIHM/IOB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisrorces
B popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBbS M BOCHPUATHS HH(OPMAITIH:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

—B ME€YaTHOM (popMe yBeTHMUEHHBIM HIPU(TOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B IIeYaTHOM opMe Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnst U1 ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIIBLHOTO anIapara:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydJaromuxcs.

3. Oopa3oBaTe/ibHbIe TEXHOJOTMH, NMPHMeHsieMble NMPU OCBOEHUM IHCHMIJIMHBI
(MoayJin)

B Xxome wu3ydeHMs IUCHMIUIMHBI IPEIyCMOTPEHO HCIIOJIBb30BAaHUE  CIEIYIOLINX
00pa30BaTeNbHBIX TEXHOJIOTUI:

- KOMIETEHTHOCTHBIH IOAXO0J B paMKax MpPEroJaBaHHs TUCIMIUIMHBI peau3yercs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH M aKTUBHBIX METOJOB (IpoOJeMHas JeKIHs,
paboTa B MaJbIX rpynmax) B COYETAHUN C BHEAYTUTOPHON paboOTOM.

- MH(QOpPMAIOHHBIE TEXHOJOIMH, TPUMEHSEMble MPU H3YYEHUH JUCLUILINHBL
UCTOJIb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALHUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

- aJanTUBHBIE 00pa3oBaTENbHbIE TEXHOJOTHH, TPUMEHSIEMble TIpU HM3YYCHUU
JUCHMIUIMHBL — I JIMII C OTPaHMYEHHBIMM BO3MOXKHOCTSMH 3[I0POBbS IPENLyCMOTpPEHA
OpraHu3aIys KOHCYJIbTAllUN C UCIOJIB30BAHUEM JICKTPOHHOM MMOYTHI.

4. OueHouyHble CpeAcTBAa IS TeKyHIer0 KOHTPOJS  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTAMH

OrneHouHblE CcpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJS M OLEHKHM 00pa30BaTEeNIbHBIX
JOCTIDKEHUH  00ydalomMxcsi, OCBOMBIIMX MpOrpaMMy Yy4eOHOM JIucHMIUIMHBI — «Macc-
CIEKTPOMETPHSI OPraHUYECKHUX BELIECTBY.

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MAaTEPUaibl ISl IPOBEACHUS TEKYIero
KOHTpOJst B (QopMe 3agaHMii Ul KOHTPOJIBHBIX Pa0OT, KOHTPOJIBHBIX BOIPOCOB K


http://biblioclub.ru/index.php?page=book&id=273789

nabopaTOpHBIM paboTaM, BOIMPOCOB K YCTHOMY ONpPOCY, TeM pedepaToB U MPOMEKYTOUHOM
arTrecTanuu B (hopMe BOIPOCOB K 3a4ETy.

CTpyKTypa OLIEHOYHBIX CPE/ICTB JJIsl TeK

el M MPOMEKYTOYHOM aTTeCTAlMHU

KO,H 1 HAMMCHOBAHUC

HaumenoBanue OLICHOYHOTI'O CpEeACTBA

Ne PesynbraTel 00yueHuns
MHJIMKaTopa . [IpomexyTouHas
n/n (B cooTBercTBUM C 11. 1.4) Texymuit KOHTPOIb
(B cooTBeTcTBHH C 1I. 1.4) arTecTanus
3HaeT cnocoObl | YcTHBI onpoc Bonpoc Ha 3auere
NpoOONOATOTOBKU st | Konrponsnas pabota
aHanuza MetonoM Macc- | Pedepar
CIIEKTPOMETPHUH
yMeeT NPUMEHSITh JlabopaTopHast paboTa -
COBPEMEHHYO
anmapaTypy NpH
HIIK-2.1 OcymecTBiseT | NpOBEACHUHM HAy4YHBIX
nccie0BaHue HCCIEIOBaHNH, IPOBOANTD
XUMHUYECKUX COAUHEHUN | TpOOOMOArOTOBKY
| | M Marepuaios ¢ o0pasnoB JuId  aHaun3a
HCTIONIb30BaHUEM METOJIOM Mmacc-
COBPEMEHHOTO CIIEKTPOMETPHH,
XUMHYECKOTO OLICHWBATh BO3MOYKHOCTH
o0opynoBaHus MPUMEHEHHUS JITAaHHOT'O
MeTrona s aHaim3a
Pa3NIMYHBIX OPraHUYeCcKUX
BEILIECTB
BIIafieeT ocHOBHBIMH | JIabopaTopHast paboTa -
METOJlaMH  HCCJICAOBAHUS
XMMHYECKHX BELIECTB H
peakimi
3HAeT MPUMEHEHNE METOoAa | YCTHBIN Ompoc Bomnpoc Ha 3auete
Mmacc-criekrpomerpuu Uit | KonTtposbHas pabota
aHaIM3a u Pedepar
UICHTU(QHUKAIINN
UIIK-2.2 ObpabaTsiBacT OPTaHHHICCriX
H aHATIHpYET COE/IMHEHUH, OCHOBHBIC
9KCTIEPUMEHTAIbHBIE MPHHLMIIB! PacIInpoBi
2 | naHHBIE, TIOJyYEHHBIE C Mace-ClIeKTpoB
HCIIONB30BAHIEM ymeer pacmudpoBbiBath | JlabopaTopHas paboTa
COBPEMEHHOI Macc-CIIeKTPHI,

XMMHYECKOH anmnapaTypsl

BIageeT HaBBIKAMU
MPOBEJICHUSI XUMUYECKOTO
JKCIIEPUMEHTA JUISt
peleHust

npodheCCHOHATIBHBIX 33134

Jlaboparopnas paboTa

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MM HHbIE MaTePHAJIbl, HEO0OX0AMMBbIE VIl OLlCHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(opmMupoBaHusI KOMIIETEHIIMII B IIpoLecce 0CBOCHUsI 00pa30BaTeJbHOH IPOrPaMMBbI

Konmponvnas paooma 1

Bapmuanr 1

1. MeTon Macc-CieKTpOMETPUM OCHOBAH Ha ... .
a) perucTpanuy HOHOB, BO3HUKAIOIIUX MPH BO30YXKIEHUH JIEKTPOHOB;

6) perucTtpaiii HOHOB, BO3HUKAIOIIHWX IPH MHOTJIOIICHUHN BCIICCTBOM JSJICKTPpOMAr-HUTHOI'O

H3ITYYCHUS;

B) perucTpalii HOHOB, BOSHUKAIOUINX ITPU MarHUTHBIX KOJIEOAHUAX aTOMHOTO S]Ipa;




I') perucTpaliy HOHOB, BO3HUKAIOIIMUX NTPH HOHU3ALUN HEUTPATIbHBIX MOJIEKYJI.

2. Yro mpoucxoaur mnpu OoMOapIUpOBKE 3JIEKTPOHAMHU C BBICOKOH 3Heprueil mapos
BEILIECTBA [IPU J1aBJIICHUU 10° —10® Mmm pT.CT.?

a) MOHU3AIIUS;

0) MPOTOHM3AIIHS;

B) LIMKJIN3AITNS,

I') OJIMMEpHU3aLUS.

3. MonexyispHbIM HOHOM Ha3bIBAIOT ... .

a) BO30YXK/IEHHBIN KaTHOH, 00pa3yIoLiicsa B pe3ysbTaTe JUCCO- [IUAINH;

0) BO30YKIIEHHBIN aHMOH-paIuKa, 00pa3yoLUics Py MPUHS- THH MOJIEKYJIOHN 3JeKTpOHA
II0J] BO3JCMCTBUEM BHEIIHEW DHEPIUY;

B) BO30Y’KJ€HHBII HOH, PacIOJIOKEHHBI B MATHUTHOM I10JI€;

T') BO30YXXIIEHHBI KaTHOH-PaJMKaj, 00pa3yomuics Mpy MOTEPEe MOJIEKYJION 3JIeK-TpoHa
110]] BO3JIEHICTBHEM 3JICKTPOHHOT'O yAapa.

Bapuanr 2

1. B yeM 3akirodaeTcsi IPEUMYILECTBO MaCC-CIIEKTPOMETPUU?

a) cnenu(GpUUHOCTh U HU3KUH Mpesen 0OHapy KeHus;

0) OBICTPOTA M TOYHOCTH OTIPEJIEIICHHUS CTPYKTYPhI BEIIIECTBA;

B) IPOCTOTA MPOBEICHUS aHAIIN3A;

T') BBICOKasi HHPOPMATUBHOCTD 10 CPABHEHUIO C IPYTUMU METOIaMH.

2. B uem cyTh «a30THOr0 npasuiua»?

a) MOJIeKyJla C HEUETHON MOJICKYJSPHOM MacCOW CONEPKHUT aTOM a30Ta, JIMOO COIEPIKHUT
HEUETHOE YUCIIO aTOMOB a30Ta;

0) MoJIeKyJia ¢ YETHON MOJICKYJIIPHON Maccoil TMO0 COAEPKUT aTOM a30Ta, JIUOO CONECPKHUT
YEeTHOE YHCIIO aTOMOB a30Ta;

I) MOJICKYJIa C YETHOM MOJICKYJISIPHOW Maccoi JHOO HE CONEPXKHUT aTroM a3oTa, JHOOo
COJICPKHUT HEUETHOE YMCIIO AaTOMOB a30Ta;

1) MOJICKYJIa C YETHOM MOJICKYJSIPHON Maccoil TuOO HE COACPKUT aToM a3oTa, JHOOo
COJICPKUT YETHOE YMCIIO aTOMOB a30Ta.

3. «UeTHO-31IeKTPOHHOEY MPABHUIIO 3aKII0YAETCS B CIEIYIOUIEM ... .

a) MOH-paJuKaibl (HEYETHOE KOJUYECTBO JJIEKTPOHOB) WM paJMKalIbl, WIA YETHO-
JJIEKTPOHHBIE HEUTpaibHbIE MOJEKYJBI MOTYT 3JIMMUHHUPOBATH, TOTAA KaK HOHBI (YETHOE
YHCIIO JEKTPOHOB) MOTYT TEPATH JIUIIb HEUTPAIbHbBIC YeTHO-3JIEKTPOHHBIEC YaCTHUIIbI, HO HE
pa- IUKabl;

0) KaTHOH-pagUKaIbl (HEYETHOE KOJIMYECTBO AJIEKTPOHOB) WJIM PAAMKAIbI, WIA YETHO-
JJIEKTPOHHBIE HEUTpaibHbIE MOJEKYJbI MOTYT 3JIMMUHHUPOBATH, TOTAA KaK HOHBI (YETHOE
YHCJIO 3JEKTPOHOB) MOTYT TEpATh JUIIb IOJOXKUTEIBHO 3apsHKCHHbBIE 3JICKTPOHHBIC
YaCTHUIIbI;

B) AaHUOH-PAJUKaIbl (HEUYETHOE KOJHMYECTBO DJIEKTPOHOB) WM YETHO-3JIEKTPOHHBIC
HEUTpaJgbHble MOJIEKYJBl MOTYT AJIMMUHHUPOBATh, TOTJa KaK HMOHBI MOTYT TEpAThH JIHIIb
HEUTpalbHbIE YETHO- 3JICKTPOHHBIE YaCTHUIIbl, HO HE PAJIKAIIbI;

I') KaTHOH-PAJAMKANbl WU PAJAUKANbI, WIM YETHO-DJIEKTPOHHBIE HEUTPAJbHBIE MOJIEKYJIbI
MOTYT 3JIMMHUHHMPOBATH, TOTJa KaK MOHBI (YE€THOE YHCIIO AJIEKTPOHOB) MOTYT TEpATH JIUIIIb
HENTpaIbHbIE YETHO- 3JICKTPOHHBIEC YACTULIBI, HO HE PaJIUKAaJIbI.



Konmponvnasa paboma 2

BapuanTt 1

[IpupoaHbIit KpeMHUI COCTOUT U3 TpeX cTaOMIbHBIX H30TOonoB: 28Si, 2951, 30S1, a
INPUPOIHBIN XJI0p — U3 ABYX cTabmibHbIX H30TONOB: 35CI, 37Cl. CKOIBKO N30TOIMHBIX
JUHUAN MOXHO HaOmonath y noHa SiCl2 + ?

Bapuanr 2

Bce nmxkenepeuncnennsie noHbl: (a) N2+, (6) CO+, (8) CH2N+ , (r) C2H4+ umerot oaHy
U Ty K€ HOMUHaJIbHYIO Maccy M = 28 1 He MOTyT OBITh pa3pemIeHbl OOBIYHBIM
CIEKTPOMETPOM HHU3KOIO paspelieHus. TeM He MeHee, U3Mepssi OTHOCUTEIbHYIO
WHTEHCUBHOCTH MUKa M + 1, 3TH HOHBI MOXXHO Pa3IMYUTh. Y KaKUTE HOHHBIA (PparMeHT, y
KOTOpPOr0 OTHOCUTENIbHAsI MHTEHCUBHOCTH Nuka M + 1 paBHa 1.15%. Ucnone3yiite
M30TOIHBIN COCTaB 3JIEMEHTOB:

H: 1 H: 99.985% 2 H: 0.015%

C:12C: 98.9% 13C: 1.1%

N: 14N: 99.634% 15N: 0.366%

0: 160: 99.762% 170: 0.038% 180: 0.20%

Peghepam

Temamuxa pepepamos

MonekyJapHbIA Macc-CIEKTPOMETPUUYECKUI aHaAJIU3.

WcTouHnKY HOHOB Macc-CIIEKTPOMETPOB.

DJIEeMEHTHBIA MAaCC-CIEKTPOMETPUYECKUIN aHATHU3.

DOU3NYECKUN CMBICI TOHATUIA «3IMUTTAHC» U «aKCETITAHC).
HcTouHMK HOHOB — MMMEPCUOHHAs! HOHHO-ONTUYECKAsl CUCTEMA.
OrneHka NPUMEHUMOCTH MACC-aHATU3aTOPOB PAa3HBIX TUIIOB B PEIICHUHN aHAIUTUYECKUX
3a/ay.

7. MeToipl MIOHU3ALUH HEJIETYYHX BEILIECTB.

8. MC-ananu3 1menbix 0EIKOBBIX MOJICKYJI.

9. M30TONHBIN Macc-CIEKTPOMETPUUECKUN aHAIIN3.

10. KBampymnonbHble MacC-aHAIU3ATOPHI.

S e e

Bonpocwt ona ycmnozo onpoca

MeToapl HOHM3aUH BEILECTB B MACC-CIIEKTPOMETPUN
®parMeHTanys MOJIEKYJl OpraHUYECKUX COCIUHEHUN
AHanu3 TpyAHOIETY4HX BEILECTB

B uem cyTh «a3oTHOrO npasuia»?

Cucremsl BBOJa IPOOBI B MAacC-CIIEKTPOMETP.
H30TONHBIN COCTAaB B MaCC-CIIEKTPax BEILLIECTB.
Macc-creKTpoCKOnHst BBICOKOTO pa3peIIeHuUsI.

Nk W=

Konmponsusie éonpocut k 1abopamopnusim pabomam

Jlabopamopnas paboma Ne3

1. OOBsSICHUTH IPUHIKI PAOOTHI KBAIPYIIOJIBHOTO ¥ BPEMSIIPOJIETHOTO MaccC-
CTIEKTPOMETPOB.

2. [lepeuncnuth akTOPHI, BIUSIONIME HA PA3PEIIAOIIYI0 CTIOCOOHOCTh U
qyBCTBUTEIHHOCTH KBAIPYIIOJIHLHOTO ¥ BPEMSIIPOJIETHOTO MaCC-CIIEKTPOMETPOB.



3. Ha3BaTb 1OCTOMHCTBA U HEJOCTATKU KBAJIPYIIOJIBHOTO ¥ BPEMAINPOJIETHOIO Macc-
CIIEKTPOMETPOB.

4. KakoBbl HCTOYHHMKH (hOHA KBAJAPYHOJBHOTO U BPEMSAIIPOJIETHOTO MaCcC-CIIEKTPOMETPOB?
5. OOBSCHUTD YyCTPOICTBO BAKYyMHOM CUCTEMBI IPHOOpA.

3a4yeTHO-3K3aMeHANIMOHHbIE MAaTepHAJIbl I TNPOMEKYTOYHON  aTTecTaluu
(3K3aMeH/3a4€T)

Cnucoxk 60onpocoe 011 n0020moeKu K 3auemy

brok-cxema macc-CieKTpoMeTpa.
OCHOBHBIE TPUHIUIIBI METOJ]A MACC-CIIEKTPOMETPUH.
CucreMsbl BBOJIa MPOOBI B Macc-CIIEKTPOMETP.
OCHOBHBIE 337]a4l MAaCC-CIIEKTPOMETPUH B aHAIUTHKE U OMO(pU3UKE
. O61mue npencTaBiIeHUs O MacC-CIIEKTPOMETPUUECKOM METO/IE aHATTN3a.
AHanuTHYecKasi XapaKTepUCTHUKa METOJIa MaCC-CIIEKTPOMETPHH.
CriocoObl HOHU3AIUY U UX aHATUTUYIECKOE UCTIOIh30BaHUE.
[Tpunumn paboThl U cXeMa Macc-CIIEKTPOMETPa C MArHUTHBIM MacC-aHaINn3aTOPOM.
[IpuMeHeHne Macc-CIeKTPOMETPUU ISl aHallu3a OPraHUYeCKUX COCAMHEHUH U
3JIEMEHTHOTO ¥ U30TOMHOTO AHAJIA3A.

10. Onpenenenue mnpumeced B TBEPABIX BEIIECTBAX METOAOM HCKPOBOM Macc-
CIIEKTPOMETPHH.

11. MeToabl MOHU3ALMH TA30B U JETYYUX KUIKOCTEH.

12. DnexTpoHHast MOHU3ALMS BEILIECTB B ra3oBoi (ase.

13. Xumnueckass MOHU3ALUSI B HOHHO-MOJIEKYJIIPHBIXPEAKIIUX.

14. Nonuzamus npu aTMoc(hepHOM JaBICHUH.

15. Meroabl HOHU3ALMH HEJIETY4YUX BEIECTB.

16. IloneBas necopOIusi.

17. IlnazmenHas pecopOus.

18. Cupeii-MeTo bl HOHU3AINH.

19. Dnexrpocnpei-MeTo1bl MOHU3AIIWH.

20. T'azoguHamuyeckre HHTEPQEICH CIIpei-MeTOI0B.

21. Marpu4Ho-aecopOIIMOHHBIE METOIbI aHATTN3a OMOOPTAHUYECKHUX BEIIECTB.

WA B W=

Kpurtepun oneHuBaHus 1o 3a4ery:
«3aYTEHO»: CTYJEHT CBOOOJHO BJAJI€ET TEOPETUYECKHMM MaTepUaloM (3HAET KaK OCHOBHBIE,
TaK ¥ CIIEU(PHUECKUE CHHTETUYECKHE METObI, a TAK)KE MEXaHHU3Mbl OCHOBHBIX PEAKIIUN).

«HEC 3a4YTCHO»: MAaTCcpHal HC YCBOCH HJIM YCBOCH YaCTHYHO, CTYACHT IIJIOXO BJIAACCT
TEOPETHUYECKUM MaTeprayioM (HAOJIOMAIOTCS CYIIECTBEHHBIE OIIMOKKA TIPH  OOCYKICHHH
0a30BbIX CHHTCTHUYCCKHUX METOIOB).

OneHouHble CpeACTBa JUIsl WHBAJIWAOB M JMI] C OIPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
3J10pOBbsI BEIOUPAIOTCS C yUETOM UX MHAWBUIYAIBHBIX IICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HMHBAJIUAAM M JHMIAM C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
3I0POBBS IPEIOCTABIIAETCS JOMOJHUTEIBHOE BPEMs Ul TIOATOTOBKHM OTBETAa HA DK3aMCHE;

— IpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YJIbTATOB 00yUEHHS] MHBAINIOB U JIULL C
OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3J0POBbs NPEAYCMATPUBACTCA MCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH AJIsl 00yUarOIIUXCs ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 3/I0POBbSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCLHUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.



[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYUYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JUCHUIUIMHE (MOIYJIIO) TPEAyCMAaTPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JIOPOBbS M BOCIIPHITHS
uHpOpMaLUu:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHNSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B I1e4aTHo (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi mureparypa

1. Béxkep, FO. Crnexrpockomust : monorpadus / FO. Békkep ; nep. JL.H. KazanmeBa. — Mocksa :
PULL] Texnocdepa, 2009. — 528 c. — (Mup xummm). — Pexxum 1ocTyma: MO TOAMMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=88994 (mata obpamenus: 21.04.2025). — ISBN
978-5-94836-220-5. — TeKcT: 31eKTPOHHBIN

2. JleGeneB, A.T. Macc-crieKTpoMeTpusi Il aHajdu3a OOBEKTOB OKpY)KaloIlel cpensl /
A.T. JleGenes ; mep. ¢ anri. nof pea. A.T. JlebeneBa. — Mockga : Texnocdepa, 2013. — 632 c. : u.,
CXEM. - (Mup XUMUHN). — Pexum JIOCTyTIA: o TIOJIITUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=273789 (mara  oOpamenus:  21.04.2025). —
Bubmorp. B k. — ISBN 978-5-94836-363-9. — TeKCT: 21eKTPOHHBIH.

5.2. llepuoanyeckasi JuTEpaTYpa

1.)KypHan opraHuyeckod XHMHH - POCCHUCKHA HAYYHBIM KypHaJ, IyOJHUKYOITHI
CTaTbl 10 TEOPETUYECKUM IpoOJieMaM OpPraHWYeCKOW XHUMHM, MEXaHU3MaM peaKIui
OpPraHMYECKUX COEIMHEHUH, COOTHOIICHUSM MEXIy (U3MYECKUMHU CBOWCTBAMH, PEaKIMOHHON
CHOCO6HOCTBIO U CTPOCHHUCM, IO HOBLBIM pPCAKIUAM M MCTOAaM IIOJIYYCHHUA OPraHUYCCKHUX
COEIMHEHUH, TI0 OCHOBHBIM IMpoOJeMaM pPa3BUTHUS BAKHEHIIMX HAIMpPaBIEHUH OPraHMYECKOro
CUHTE3A.

2. XypHan aHaIUTUYECKOW XUMHH — POCCUUCKHUI HAYyYHBIN KypHAJ MyOJIMKYET CTaThU
o TCOPCTHYCCKMM HU  HCKOTOPBIM IMPUKIAJHBIM  BOIpOCaM aHaJINTUYECKON XHUMHU,
MH(GOPMUPYET YUTATENSI O HOBBIX HAINPABJICHUSAX B PA3BUTHU aHAIUTUYECKUX METOJOB, MPo0 U
AaHAJTUTOB, O HOBBIX NPUOOpPaX, MHCTPYMEHTAX M peareHTax, OOJIbIIOE MECTO OTBOIHUTCSA
npo0iieMaM, BO3HUKAIOIIUM MPU aHAIM3€ KM3HEHHO BAXKHBIX Cpell, TAKUX KaK BOJA U BO3MYX,
paccMaTpuBarOTCS BOIPOCHI OOHAPYKEHUS M OMpECNICHNs HOHOB METAIIOB, aHHOHOB, a TaKXKe
Pa3IUYHBIX OPTaHUYECKHUX U IPYTUX BEILECTB.

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):
9BC «IOPAPIT»https://urait.ru/
ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM)» www.znanium.com
9BC «JIAHDb» https://e.lanbook.com

M



http://biblioclub.ru/index.php?page=book&id=88994
http://biblioclub.ru/index.php?page=book&id=273789
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccuonanbHbie 0a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oubnuorexa (HOb)http://www.elibrary.ru/
6. IlonHOTEKCTOBBIE apXUBBI BEAYILUX 3alaHBIX HAYUYHBIX XKypHaAJIOB Ha Poccuiickoi
iatdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru
7. HaumonanmpHass 5JeKTpoHHas OuOnroTeka (JOCTynm K DJIEKTPOHHON OMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi 6ubnuorexu (PI'B) https://rusneb.ru/
8. OmektponHas kojutekius Okcdopackoro 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/
Pecypcol cB00OOIHOTO 10CTYyHA:
1. AmepukaHckas naTeHTHas 0aza gaHHbIX http://www.uspto.gov/patft/
2. TlomHbIe TEKCTHI KaHAACKUX AMccepTanuii http:// www.nlc-bne.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. Wndopmanmonnas cucrema "EquHoe OKHO T0CTyIa K 00pa3oBaTeIbHBIM
pecypcam"http://window.edu.ru/;
5. Enunas xomnexknus nugpoBhIX 00pa3zoBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .
6. ba3za manHBIX Macc-crieKTpoB http://www.massbank.jp/
7. Macc-crieKTpoMeTpust - XUMHAYECKast SHIIUKJIOTICIHSI
http:// www.xumuk.ru/encyklopedia/2448.html

M

Co0cTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U MH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena MOAyJIBbHOTO TUHAMUYECKOT0 00yueHushttp://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, Ty OIMKAIUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHHOpMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX
o0OpasoBatenbHbBIX TeXHONOTHIThttp://mschool.kubsu.ru;

4. DnexTpoHHbIH apxuB nokymMeHTOB KyOl Vhttp://docspace.kubsu.ru/

6. MeToguyeckne ykazaHusi JJs OOy4AlOUIUXCH 10 OCBOCHHMK) IMCHUIIHHBI
(MoayJinn)

Ycnemnoe HU3YUYCHUC OUCHUILINHBI ((MaCC-CHGKTpOMeTpI/IH OpPraHU4YCCKUX BCHICCTB»
TpeOyeT OT CTYIEHTOB PETYyJSpPHOrO IMOCEIIEHUsl JEeKIUH, a TakkKe aKTUBHOM paboThl Ha
MPAKTUYCCKUX 3aHATUAX, BBIIOJHCHHUA IMPOBCPOUYHBIX pa60T, BBITIOJIHEHUA W 3alllUThI
1abopaTOpHBIX pabOT, O3HAKOMJICHHS C OCHOBHOM W JIONIOJTHUTEIBHOW PEKOMEHIyeMOM
JIUTEPATypOil.

[Ipy DOArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEHIYETCs:

1) mpocMOTpeTh 3amucu MpeAbIIylIe JEeKIUM W BOCCTAHOBUTH B MAMITH paHee
M3yYEeHHBIN MaTepual;

2) Germo mpOCMOTPETh MaTepHall MPEICTOSIIEH JEKIUU, C LETbI0 JTYYIIero YCBOCHHUS
HOBOT'O MaTepHarna;
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3) camoCTOSTENBHO MPOPadOTaTh OTACIbHBIE (PPArMEHTH! TEMBI MPOIIIION JIEKIUHU, €CIIN
3TO HEOOXOUMO.

[Ipy KOHCHEKTHPOBAHWM JIEKIMOHHOTO MaTepHana CTYAECHTaM HYXXHO CTPEMHUTHCS
KpaTKo, CXEMaTU4HO, MOCJEI0BATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC IOJIOKCHHS,
BBIBOJIBI, 00001IeHNS U (POPMYIIMPOBKH, HE MBITASICh 3aMUCATh BECh MPENOJABAEMbIIl MaTepHal
CJIOBO B CJIOBO.

ITpu moAroToBKE K JIAOOPATOPHOMY 3aHSITHIO PEKOMEH Ty ETCsL:

1) BHMMaTeNbHO H3YyYUTh MaTepHall MpPEACTOsANIed paboOThl M COCTaBUTh IUIAH €€
BBITIOJTHEHUS,

2) ynenuTh MOBBIIICHHOE BHUMAHUE SKCIIEPUMEHTAIBbHBIM OCOOEHHOCTSIM IMPECTOSIICH
paboThl (MCIOJIb3yeMbIM PEAKTHBAM M 000PYI0BAHHUIO, a TAKIKE TEXHUKE PAOOTHI C HUMHU);

Brimonuate naboparopHyto paboTy HEO0OXOAMMO aKKypaTHO W TIOCIIEHOBATENBHO,
OTpaxkass BCE €€ OCHOBHBIC OJTalbl B Ja0OPAaTOPHOM OKypHaye. s yCHemHOW 3aIluThI
nabopaTopHOil pabOThl HEOOXOIUMO TIIATEABHO H3YYHUTh JIEKIMOHHBIA M, €CIH 3TO
HEOOXO0ANMO, JTOTIOHUTEIBHBINH TEOPETHYECKUN MaTepHral 1o TeMe paboThl, a TaK)Ke MPABUIBHO
3aMOJIHUTH JIA0OPAaTOPHBIA JKypHAJl, CHENaB BCe HEOOXOIUMBIE pacyeThl U C(HOpPMYIHPOBAB
BBIBOJIBI TI0 TIPOJICTIaHHON padore.

[Ipu npopaboTKe NEKIMOHHOTO MaTepuana M BBIIOJHEHUH J1a0OpaTOpHOW pabOThI
CTy/IeHTaM HEOOXOJMMO OTMeuYaTh T€ BONPOCHI M pa3feibl, KOTOPHIE BBI3BIBAIOT Yy HHUX
3aTPYAHEHUS. C IEIIbIO TIOCIEAYIONeH KOHCYIbTAIlUH Y MPEIOAaBaTEIs.

CamocrosiTenpbHas paboTa HapsALy C ayIUTOPHOM TPEACTABISICT OAHY W3 BaKHEUIINX
¢dopm yuebHOTO mporecca. CamocTosTeNbHAs paboTa — 3TO MJIaHHpyeMmas paboTa CTyIIEHTOB,
BBINIOJIHEMAsI TI0 3aJaHMI0 M TPH METOJUYECKOM PYKOBOJACTBE NpEroaaBaTels, HO 0e3 ero
HerocpeacTBeHHoro yvactus. CamocrosTenbHass paboTa IpenHa3HAaueHAa HE TOJIBKO JUIS
OBJIaJICHUS NIPEICTABICHHON JUCIUIIMHON, HO M JUIs ()OPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B Y4eOHOW, Hay4yHOW, MPO(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH NMpPUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIEHO PEIlaTh BO3SHUKAIOMIME MPOOJIEMBI, HAXOIUTHh NMPAaBUIBHbBIC
peIIeHus U T.JI.

CamocrosiTenbHas paboTa CTYJGHTOB CBS3aHA C IUIAHUPOBAHMEM OKCIIEPHMEHTA,
IPOBEICHUEM MaTeMaTHUECKUX PAacuyeTOB M OOPaOOTKM MOIYYEHHBIX JAHHBIX, IPOPAOOTKON U
MOBTOPEHHEM JISKIIMOHHOTO MaTepuajga W Marepuaja Y4eOHWKOB M YYEOHBIX IOCOOHH,
U3yUYEHHEM CaMOCTOATEIbHO HEKOTOPBIX pa3JIeIoB Kypca, IOATOTOBKOW K KOHTPOJBHBIM
pabotam, mMoOAroTOBKOW pedepara, odopmiieHHEM JTa0OPATOPHBIX PaOdOT M TMOJATOTOBKOM K WX
3alUTe, MOATOTOBKOM K TEKYIIEMY KOHTPOJIIO U IPOMEKYTOUHON aTTECTAIUH.

B ocBoeHMM TUCHMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJIbTAllUH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE yu4eOHOTO MaTepHaa.

WupuBuayanbHble KOHCYJIBTAlMM 10 TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM MHAMBUAYATH3aluy O0yYeHUS U YCTaHOBJICHUIO BOCIIUTATEIIFHOTO KOHTAKTa
MEXIy IpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1mo JuCuunianae (MoayJi)

HaumeHoBaHuEe CrielHaTbHBIX OCHALIEHHOCTD CICIUATBHBIX [epeyeHb MUIIEH3HOHHOTO
HOMEIICHHU HOMCIICHHUH OpOrPaMMHOro obecnedeH s

VYueOHble ayJMTOPHU st | MeOGenb: yueOnast MmeOelb Microsoft Windows;
NPOBENCHUs 3aHATHI JIeKIMOHHOTO | TexHuueckue cpencrsa odyuenus: | Microsoft Office
THIA 9KpaH, MPOCKTOP, KOMIBIOTEP
VYueOHble ayJMTOPHU st | MeOGenb: yueOnast MmeOelb Microsoft Windows;
MPOBEICHUS sarstuid | TexHauueckue cpenctsa oOydenus: | Microsoft Office
CEMMHAPCKOT0 THIIA, TPYIIOBBIX M | 3KPaH, IPOEKTOP, KOMIBIOTEP
MHANBUAYAIbHBIX  KOHCYJIBTALHM,
TEKYILIero KOHTPOJISL u




l'IpOMe)KyTO‘IHOfI aTTCCTallu

YueOHble ayJMTOPHU st | MeGenb: yueOnast meOelb Microsoft Windows;
npoBeieHus JadopaTopHbIX padoT. | TexHuueckue cpencrsa odyuenus: | Microsoft Office
JlaGopatopus OpraHUYecKOi | mepeHocHoe MYJIbTUMEIHHHOE
xumun(aya. 414C) obopynoBaHue (HOYTOYK,

HPOEKTOP)

Oo6opynoBanue:

CIICIIMaTM3UPOBaHHAS

naboparopras  Mebenb  (CTOJIBI,
CTYJbsi, MIKa(bl ATl PEAKTHBOB H
obopyoBaHus, BBITSDKHBIC
mKadbl), CpPeICTBa  IOXKAPHOMH
0€30MMacHOCTH W OKa3aHWs TMEePBOM

MEIUITTHCKOMH MTOMOIIIH,
XUMHYECKast nocyjau
obopynoBanue, BECHI

naboparopHble d1eKTpoHHbIe A&D
EK-410i, snexrporurku — 10 mwr.,
CYyIIMIbHBIN — mKad,  Memanku
MEXaHWYECKHEe — § MIT., MEUIAJKH
marautHele IKA HS 7 — 8 mr.,
pPOTallMOHHBIE HCHAapUTeNd — 2
mrt.,peppakromerp UPD-454 B2M,
IpruOOpHI JUIs oTIpefeNIeHNs
temnepatypsl mwiasnenus 1ITIT — 8
HIT.,XUMHUYECKUE PEAKTUBBL.

YueOHble ay IUTOpUU st | KypcoBast pabora He npeaycMOTpeHa y4eOHBIM IIIaHOM.
KypCOBOTO IIPOEKTHPOBAHUS
(BBINIOJIHEHUS KYPCOBBIX paboT)

Jns  camocTosTeNnbHOW — pabOThl  OOYyYalOIIMXCS  HPEAYCMOTPEHBI  MMOMELICHHMS,
YKOMITJICKTOBaHHBIE CIICIIHATN3UPOBAHHON MeOEeIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOU C
BO3MOXXHOCTBIO MOJKIIOUCHUS K ceTu «MHTepHEeT» M o0ecreueHrneM JOCTyIa B DIICKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCHUTETA.

HaumenoBanue noMemeHui s OcCHaIlCHHOCTD [TOMEICHUH ISt [epedeHpb MMIIEH3NOHHOTO
CaMOCTOSITENILHOM paboThI CaMOCTOSITEIILHOM paboTHI HNPOrpaMMHOTO 00ecreYeHus
oOyyarommxcst oOyyaromuxcst

[Tomemenune s camocroaTesbHOM | Mebenb: yueOHas mebenb Microsoft Windows;

paboTel oOyyaronuxcs (4utanbHblid | Kommexkr — crnenmanm3upoBanHoi | Microsoft Office

3as1 HayuHot GubImoTexn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITbIOTEepHAS
TEXHHKa C MOOAKIIOYEHHEM K
WHPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHON cetu

«HTepHET» W JOCTymOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, oOecrieunBaromee
JOCTYm K  CETH  UHTEPHET
(mpoBojHOE COCIMHEeHUE "
0ecrpoBOIHOE  COCTUHEHHE [0
texHogoruu Wi-Fi)

ITomemenne st camocTosiTenbHOM | Mebenb: yaeOHas Mmebenb Microsoft Windows;
paboTel 0OyJaromuxcs (aym. Kommnexr  crenumanm3upoBanHoit | Microsoft Office
401C) MeOeNr: KOMIBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMIBIOTEpHAS

TEXHHMKa C MOAKIIOYEHHEM K
MH(OpMaLMOHHO-




KOMMYHHUKaIIMOHHON cetn
«HTEepHET» W JOCTYHOM B
JNIEKTPOHHYI0  MH(OpMaMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHu3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanue, obecreunBaroee
JOCTYyml K  CETH  UHTEPHET
(mpoBogHOE COEUHEHNE u
0ecrpoBOHOE  COCTUHEHHE MO
texHogorun Wi-Fi)
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