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1. lesn u 3a1a4M OCBOEHUSI AUCHUILIMHBI

1.1. Heap TUCHUIJIMHBI

Lenpro quctummuabl «Teopus u npaktuka |CP-ciekTpoMeTpuny SBISETCS OBIAJCHHUE CO-
BPEMEHHBIMU TEOPETUICCKUMU MPEACTABICHUSIMU U MPAKTUYCCKUMU HABBIKAMU 110 IPUMEHEHHIO
B HAYYHO-HMCCIIEJOBATEIbCKON paboTe U MPOU3BOJICTBEHHON AEATEILHOCTH COBPEMEHHBIX METO-
noB crnekrpansHoro anaiauza (MUCITI-ADC u MC-UCII) mns pemicHus akTyalbHBIX aHAIUTHYE-
CKHUX 33/1a4 B Pa3JIMYHBIX 00JIACTAX HAYKHU, IPOU3BOJCTBA U KUZHEICATSILHOCTH YEIIOBEKA.

1.2. 3apaumn:

— o3"akomieHHe ¢ ocooeHHoCTAMU MeTo10B UCII-ADC u MC-UCII, ux BO3MOKHOCTS-
MU, IPEUMYIIECTBAMU U OTPAaHUYCHHUSIMH, CIIOCOOAMU HWHTEPIPETAIIMA U3MEPIEMbIX aHATUTHYE-
CKUX CUTHAJaX;

— (opMUpPOBAaHUE y MAarHCTPAHTOB YMEHUW CHCTEMATHU3HPOBATh ITOJIYYCHHBIC 3HAHUS I10
peannzauuu cxem UCII-ADC nu MC-UCII ananu3a KOHKPETHBIX BELIECTB U MAaTEPUAJIOB;

— pa3BUTHE MBICTUTEIBHBIX U TBOPUECKUX CIIOCOOHOCTE MarucTpaHTOB MpHU pa3zpaboTke
AHAJIMTUYECKUX METOJUK ¢ mpuMeHeHueM metoioB MCIT-ADC u MC-UCIL.

1.3 MecTo THCHUILIAHBI B CTPYKTYpe 00pa3oBaTebHOIM MPOrpaMMbl

Jucuumuua b1.B.J1B.02.02 «Teopust u npaktuka |CP-cnekTpomMeTpun»» OTHOCHTCS K
4acTu y4eOHOro ruiaHa, GopMHUpyeMON y4aCTHHKaMHU O0Opa30BaTEIbHBIX OTHOIIEHUU. B
COOTBETCTBUH ¢ pabo4YMM y4eOHBIM TUTAHOM JHCHIHUIUIMHA M3Y9aeTcs Ha 2-OM Kypce MO OYHOM
dhopme oOyuenus. Bug mpoMexyTouHOM aTTecTaliu: SK3aMeH.

Ona noruyecku ¥ MHGOOPMAIIMOHHO CBSA3aHA CO CIEAYIOMIMMH qucHuruimHamu: «CoBpe-
MEHHasl aHATMTUYECKasi XUMU»; «AKTyallbHbIE 33/1a4l COBPEMEHHONU XUMUNY»; «OOBEKTHI OKPY-
KAIOIIEH Cpelibl U UX aHATTUTHYECKUI KOHTPOJIbY.

1.4 IlepeueHb MIaHMPYeMbIX pPe3yJabTATOB O0YYEHHUs] MO AUCIHHUIJIMHE, COOTHE-
CEHHBIX C MVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHNsI 00Pa30BaTeJbLHOI MPOrpaMMbl
W3ydeHnue qaHHON yueOHOW JUCIMILTUHBI HAIIPABIEHO HA (hOpMHUpOBaHHUE Y O0yUAIOLTUXCSI

CJICAYIOIMIUX KOMIIETEHITUM:

KOZ{ U HAUMEHOBAHUE UHAMUKATOPA Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIIJIMHE
JOCTUKCHUSA KOMIICTCHIINN

IMK-2. CriocoGHOCTh OCYIIECTBIISITh HAYyYHO-HCCIIENOBATEIBCKYIO JESITEIbHOCTh MO PEIICHUI0 (QyHIaMEHTab-
HBIX U TMIPHUKJIATHBIX 3a]1a9 aHAJTUTHYECKON XUMUU C UCTIONIH30BAHUEM TEOPETHUECKUX M MPAKTUISCKUX 3HAHUHA U
HAaBBIKOB B M30paHHOM 00JIaCTH XUMUHU

NIIK-2.1. OcBoeHHE TEOPUU METOIOB JJIEKTPO- | 3HAET COBPEMCHHBIH TEOPETHUYECKUI YPOBEHb M BO3MOYKHO-
TEPMHUUYECKOH aTOMHO-IMHCCHOHHOW CIIEKTPO- | CTH CHEKTpalbHbIX MeronoB aHaimuza c¢ ICP  (atomHo-
METPUH U MAaCC-CIIEKTPOMETPHH C HMHIYKTHBHO | OMHCCHOHHOM CIIEKTPOMETPHH M MAacC-CIIEKTPOMETPHH).
CBSI3aHHOM MJIa3MOH Ymeer paboTate Ha COBPEMEHHOM AaHAJINTHYECKOM CIEK-
TpansHOM obOopynoBanun C ICP  (aToMHO-3MHCCHOHHBIH
CIIEKTPOMETP U MACC-CIEKTPOMETD)




Kox n HanmeHOBaHUE HHANKAaTOpA Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE
JOCTIDKEHUS] KOMIIETCHITUH

BJ'Ia)_ICCT HaBbIKaMH BBITIOJTHCHHA I/I3M€peHHﬁ Ha COBpEMCH-
HOM CIICKTPOCKOIMMUYCCKOM 060py)_IOBaHI/II/I.

WIIK-2.2. Pemats ¢yHOaMeHTalIbHble U IpHU- | 3HAeT METOAbI U MOAXOABI peuieHus (QyHIaMEHTaNbHBIX U
KJIIagHbIC 3aJadll aHAINTHIECKOM XMMHUHM C HC- | HPHUKJIAJHBIX AHATUTHYECKON XHMHUH C HCIIOJIb30BAaHHEM
MOJIb30BAaHNEM TEOPETHIECKUX M IPAKTHUECKHX | CIEKTPOCKOIMMYECKHUX METOJOB

3HAHUH B 00JIACTH CIIEKTPOCKONUYECKUX METOIOB | YMeeT pemaTh (QyHIAMEHTAIbHBIC W TPUKIAJHBIC 3a1aun
AQHATUTHYECKON XMMHUH C HCIOJIb30BAHHEM TEOPETUYECKUX
U TPaKTHYECKUX 3HAHUH B OOJACTH CIIEKTPOCKONMYECKHX
METO/IOB

Brazneer ombIToM Hccien0BaTENbCKOI pabOTHI HA cepUITHOM
CIIEKTPaJbHOM 00OpYAOBaHHY, IPUMEHSAEMON B aHATUTHYE-
CKHX HMCCJIEIOBAHUIX

Pe3ynbraTel 00yueHHs IO TUCHMIUIMHE AOCTUTAIOTCS B PaMKaxX OCYIIECTBICHHS BCEX BU-
JI0B KOHTAaKTHOM M CaMOCTOSTEIbHOW paboThl 00y4YaromMUXCsl B COOTBETCTBHU C YTBEPIKICHHBIM
Y4eOHBIM IIJIAHOM.

WNHuKaTopsl JOCTHXKEHHS KOMIIETEHIIMH CYMTAIOTCS C(OPMUPOBAHHBIMHU IIPU JIOCTIKE-

HHUH COOTBECTCTBYIOLIUX UM PE3YJILTATOB O6y‘ICHI/I${.

2. CTpyKTypa U coiepKaHue JUCHHUILINHBI

2.1 Pacnpeaesienne TPyA0€MKOCTH JTUCHMILIMHBI 110 BUIaM padoT

OOmast TpyI0EMKOCTD TUCIUIUIMHBI COCTABJSsIET 6 3a4eTHBIX eauHuIbl (216 yacos), u3
HUX ayIUTOPHBIX 3aHATHH 62 vaca (28 dacoB JIeKIMOHHBIX, 34 dYaca maboparopHbix, 118 gacos

CaMOCTOSITEILHOMN pa6OTBI). Hx pacnpeaciicHue 1o Bujiam pa60T MIpEACTaBJICHO B Ta6J'II/II_I€‘I

Bun yuebnoi paboThl Bcero Cemectpsbl
9acoB
(uacer)
- 3
KonTakTHasi paboTa, B TOM 4ncJie: 62,3 62,3
AyIuTOpHBIE 3aHATHS (BCEro): -
3aHsATHS JEKIIMOHHOTO TUTIA 28 - 28
JlaGopaTopHbIe 3aHATHS 34 - 34
3aHATUS CEMHUHAPCKOTO THIMA (CEMHHApHI, MPAKTHYECKUE 3aHs-
THS) i i i
HNuas koHTaKkTHas padora:
[Tpomexxyrounas arrecranus (MKP) 0,3 - 0,3

CamocrosiTesbHasi paboTa, B TOM 4HcIe:
Kypcogas pabora - - -
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 100 - 100
BrimontHeHE MHIUBUAYATBHBIX 33JlaHui (TIOJITOTOBKA COOOIIIe-
HUH, IPE3EHTal1N)

Pedepar - - -
ITonroToBKa K TeKyIeMy KOHTPOJIO 18 - 18
KonTpoJis:

IToaroToBka K 3K3aMeHy 35,7 - 35,7
O01mas Tpya10eMKOCTh \ yac. 216 - 216




B TOM 4HcJie KOHTAKTHas padoTa 62,3 - 62,3

3a4. eJ 6 - 6

2.2 CTpyKTYypa AUCHUIIHHBI.

Pacrnipenienenrie BU10B yueOHOI pabOThI U UX TPYIOEMKOCTHU O pa3esiaM JUCIUTUINHBI.

Ne KounuecTBO 4acoB
pas- HaumMmeHnoBanue pa3aesioB Ay}II/ITOPHaﬂ Camocrosi-
AeJia Bcero padora TeJbHAas pa-
J 113 JIP oora
1 2 3 4 5 6 7
1 [Teopus merona 46 8 14 24
ATOMHO-3MHCCHOHHOTO CIIEKTPAIBHO-
ro aHaJlM3a ¢ UHAYKTUBHO CBA3aHHON
IIa3MOM
2 |BBeneHue B Macc-CIIEKTPOMETPHIO C 48 4 20 24
WHIYKTUBHO CBSI3aHHOM IJIa3MOM
3 ATOMHOE CTpOEHHE BelIecTBa U 00- 26 6 - 20
pa3oBaHUE AaTOMHBIX U MOJICKYJISIP-
HBIX HOHOB
4 |OcHOBHI yCTpOICTBa U pabOTHI Macc- 28 4 - 24
CHEKTPOMETPOB C MHAYKTUBHO CBSI-
3aHHOH IIJ1a3MOit
5 |HMonHas onTHKa Macc- 32 6 - 26
CHEKTPOMETPOB C MHAYKTUBHO CBSI-
3aHHOM MIa3Mou
HToro no aucuunjinHe: 28 34 118
2.3 Copnep:xaHue pa3aesoB (TeM) THCHHILTHHBI
2.3.1 3ausaTHSA JEeKIIHOHHOI0 THIIA
Ne dopma
Haunmenosanue TEKYyILE-
pas- Coneprxanue paszaena
ena pasnena r'0 KOH-
TPOJIS
1 2 3 4
1 [Teopus MeTona Bo30yxnenue u moriomieHne cBeTa, CTPOSHUE aTo- Tect
ATOMHO- Ma, TUHUY U3TYYCHUS, UHIYKTUBHO-CBSI3aHHAS
BMHUCCHOHHOTO CIIeK- | TUTa3Ma B Ka4eCTBE UCTOYHHKA BO30YXKICHUS CIIEK-
TPaJbHOTO aHAJK3a C| TPOB IMHUCCHUHU, XapaKTEPUCTUKA IJ1a3bl, TPOLIECC
WHIYKTHBHO CBSI3aH- | TOPSHHS I11a3Mbl, (POPMHUpPOBaHKE aHATUTHISCKOTO
HOM IJ1a3MO¥ CUTHAJIa, PETUCTPAIIMsI AaHATTUTHYECKOTO CUTHAA,
MeTOABI KoJimuecTBeHHOoTro aHam3a B ADC-UCII,
ONTUMM3AIIHSI YCIIOBUS OTIpeIeNIeHusI, TpeOOBaHUS K
aHAJM3UPYEMBIM IMPOOaM, ITOMEXHU U CIIOCOOBI X
yCTpaHEHUs], TEXHUKA paOOTHI HAa CIIEKTPOMETpax.
2 | Beenenue B macc- | [losiBmenue Metoza, ero mpuMEeHEHHE, JIOCTOWHCTBA Tect
CIIEKTPOMETPHIO C | METOJIa, HEJJOCTATKUA METOJIa, CPABHEHUE C IPYTHUMH




UHIYKTUBHO CBS- | METOJaMH, paClpOCTPAHEHUE METOAA B MUPE U B
3aHHOU I1a3MOH Poccuu, nadopmarmonHas moaaep:kka METoa.
ATOMHOE CTpOE- Ctpoenue aToma; 3JIEMEHTapHBIC YaCTUIIBI; AePEKT Tect
HUE BEILECTBA U Macc; JIEKTpOHHast 000poYKa aTOMa; H30TOTIbI;
o0pa3oBaHue aTOMHas Macca 3JIEMEHTa; MOJIEKyJbl. Tepmuye-
aTOMHBIX U MOJIe- | CKUH HarpeB MOHOATOMHBIX I'a30B; TEPMUUECKUI
KYJISIDHBIX HOHOB | HAIPEB MOJIEKYJIAPHBIX I'a30B; HarpeB ra3oB JJIEK-
TPOMAarHUTHBIMH MOJISIMU; (PU3HUECKUE CBOICTBA
w1a3Mbl. O61ue cBeieHHs O IpoLeccax UCIapeHus,
JUCCOLMALNK, ATOMU3alUU 1 HOHU3ALUH; BIUSHHUE
OIEPALMOHHBIX IAPAMETPOB IUIA3MEHHON MOPEIKU
CIEKTPOMETpPA Ha IPOLECChl HOHU3ALMK; 00pa30oBa-
HUE MOJIOKUTENIBHBIX OJHO3APSIIHBIX U ABYX3apsii-
HBIX aTOMHBIX HOHOB; 00pa30BaHUE M10JIMATOMHBIX
MOHOB (OKCHUJIHbIE, TUIPOOKCUIHBIE, THPUIHBIE
MOHBI; apruibl); 00pa3oBaHUE OTpULIATEIbHBIX
MOHOB; (PM3HUYECKUE OCOOCHHOCTH M JOCTOMHCTBA
WHAYKTUBHO CBSI3aHHOM IJIa3Mbl KaK HCTOYHUKA
VMOHOB JIJII MAacC-CIIEKTPOMETPHH.
OCHOBBI yCTpOHi- biiok-cxema cnekTpomMeTpa ¢ KBaApyIoJIbHBIM Tect
CTBa U pabOThI MaccC-aHaJu3aTOPOM; MHIYKTUBHO CBA3aHHasI I1J1a3-
Mmacc- Ma; OCHOBHBIC BHYTPEHHHUE U NepuepuiiHbIe KOM-
CIIEKTPOMETPOB C | IIOHEHTHI F€HEPAaTOpa BBICOKOYACTOTHON MHIYKTHB-
WHJYKTUBHO CBSl- | HO CBSI3aHHOM IIa3Mbl, HA3HAYEHUE IIIa3MEHHOU
3aHHOH IUIa3MOM TOPEJIKM MacC-CIEKTPOMETPA; KOHCTPYKLIMOHHAS
TOPEJIKHU CIIEKTPOMETPA U €€ PACIIOJIOKEHUE OTHO-
CUTEIIFHO MHTEpdeiica CIIEKTPOMETPa; IMPOLECCH
3aXHUraHust U GYHKIMOHUPOBAHUS MJIa3MEHHOM ro-
PEJIKH; MPOLIeCChl PU TpaHC(HOpPMaIUU BOJHOTO
a’p030J1s IPH JBMXKEHUH €T0 110 Topelke U dakery
I1a3Mbl; (pU3MUECKHE XapaKTEPUCTUKH (akena
IJ1a3MBI.
HNonHas ontuka Oranel pazsutusg nonHou ontuku B MC-UCII, Tect
Mmacc- CUMMETpUYHAs ONTHKA, CUCTEMA COMILIEP—
CIIEKTPOMETPOB C | CKUMMep, 0OecrieueHue yCIOBHIM BaKyyMUPOBaHUS
WHIYKTUBHO CBSI- | ONITUKH, HECUMMETpPUYHAsI HOHHAs ONTUKA, yCTPOM-
3aHHOM IUIa3MOM CTBa U y3JIbl YIIPABIEHUS NOHHBIM ITyYKOM, TEXHHU-
YECKUE XapaKTEPUCTUKHU I OIMCAHUsI HIOHHOM OTI-
TUKH.

2.3.2 3aHATHSA CEMHMHAPCKOIO THIIA

(V4eOHbIM NIAHOM 3AHAMUS CEMUHAPCKO20 MUNA He NpedyCMOmpeHbl)
2.3.3 JlaGopaTopHble 3aHATHSA

B ocHoBe moctpoenus mnabopatopHoro mnpaktukyma «Teopuss u mnpaktuka [CP-
CIICKTPOMETPUNY 3aJI0OKCHBI COBPEMCHHEBIC NOCTHXKCHUSA MCTOIAO0B aTOMHO-DMHCCHOHHOH CIIeK-
TPOMETPHUM C MHAYKTHUBHO CBA3aHHOM IUIa3MOM, MacC-CIIEKTPOMETPUHU C MHIYKTUBHO CBSI3aHHOU
U1a3MO#f; TEOPETUYECKHE PEICTABICHUST (POPMHPOBAHUS IMUCCHOHHBIX CIICKTPOB M HOHOB B UH-

AYKTUBHO CBSI3aHHOM ILIa3Me.



Ne | Haummenona- TemaTtuka pabot ®dopma TEeKyIIEero
HUE paszena KOHTPOJIS
1.|ADC-ICP Omnpenenenne 3JIeMEHTOB B 00pasiax MoYB ¥ MUIIEBBIX |3amuTa
npoxayktoB metogoM ADC-ICP nabopaTopHOI
paboThI (Ipe3eHTa-
10560
2. |MC-ICP MC-ICP onpeneneHue npuMECHBIX KOMIIOHCHTOB B ammra
IIPUPOAHBIX 00BEKTAX U MUILIEBBIX IPOAYKTAX nabopaTopHOI
paboThI (Ipe3eHTa-
1Sl

2.3.4 IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT

(Kypcoswie pabomul — ne npedycmompernl)

2.4  TlepedyeHb y4eOHO-METOANYECKOT0 OOecnedeHHUs IJIsi CAMOCTOATEIbLHON pado-
ThI CTYJ€HTOB, 00Yy4AIOIINXCS N0 JUCHUIINHE

Y4eOHO-MeTOIMYEeCKHe MaTepHalIbl Ui CAMOCTOSATEIbHOW paboThl 00yJalONMXCs U3
YHUCJIa UHBAJIUJIOB U JIMIl C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbst (OB3) npenocrasisi-
10TCSl B (hopMax, ajanTUPOBAHHBIX K OTPAHUYEHUSIM HMX 3/10pPOBbsl M BOCHPUATUS MHPOpMa-
LIUH:
JUist u1 ¢ HapyIeHUsIMU 3pSHUS:
— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,
— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,
— B ¢popMe ayauodaiina,
— B reyatHo (opme Ha si3bike bpaitns.
JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:
— B mieuaTHoM (opme,
— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.
Jlist mur ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATEJILHOTO arapara:
— B TIeYaTHOM opme,
— B (hopMe 2IEKTPOHHOTO TJOKYMEHTA,
— B (popme ayamnodaiina.
JlaHHBI TepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHICHTA

oOyJaronmxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJOTUH

Jiis opmupoBanus npodeccnoHanIbHbIX KOMIIETEHIMI B MpOLecCe OCBOEHUSI Kypca HcC-

MOJIb3YETCSl TEXHOJIOTHA MpodeccnoHalbHO-pa3BUBAIOIIET0 00yUYeHHs, MpeaycMaTpuBaronas He



TOJBKO NIE€peavy TEOPETUUECKOTO MaTEPHaIa, HO U CTUMYJHMPOBAHUE U PA3BUTHE NMPOAYKTHUBHBIX
MMO3HABATEJIbHBIX JEUCTBUM CTYIEHTOB (Ha OCHOBE NICHUXOJIOTO-MIEarOrHYeCKOl TEOpUU IMO3Tall-
HOTO (POPMHUPOBAHUS YMCTBEHHBIX JEHCTBUII). AKTUBH3AIIMM U MHTEHCU(UKALUU TIO3HABATEIb-
HOTO MpoIlecca CIOCOOCTBYIOT MCIOJB30BAaHUE MOJEIUPOBAHHUE MPOOJIEMHBIX CUTYallUH, MYJIb-
TUMEIUIHBIE TPE3eHTAlUU B JIEKIIMOHHOM Kypce. B paMkax 1ab0paTopHbIX 3aHSATHI MPOBOIUTCS
YCTHBIN OMPOC OCBOCHHOTO MaTepuaia U 00CyKJIeHUE B CTYJEHYCCKUX HCCIIEI0BATEIbCKUX TPYII-

I1ax pe3yJbTaTOB U3MEPECHUM.

Cemectp Bup 3ansarui Hcnonb3yemble nHTepakTHBHBbIE 00- | KoumuecTBo
(JL, ITP, JIP) pa3oBaTeibHbIEe TEXHOJOTHH 4acoB
J MonenupoBaHue TPOOJIEMHBIX CHUTYya-
UM, JTEKIU-KOHPEPECHIIH 2
3 I13
JIP YCTHBII ONPOC OCBOEHHOTO MarepHaia 4
U OOCYXKICHHE B CTYJIEHYECKUX HCCIIe-
JIOBaTEIbCKUX TIpylIax pe3yiabTaToB
A3MEPEHUMN
Hroro: 6

IloaroroBka qoK/Ja/ia ¢ KOMIbIOTEPHOH mMpe3eHTanuei. J[oknan (ycTHoe coobiieHue)
[0 pe3yabTaTaM BBIMIOJHEHUS 1a00OpaTOpHBIX paboT mpeAcTaBiseT coboi Kparkoe (5—7 MUH)
U3JI0’KEHUE CYTH BBIIIOJIHEHHOM pabOThI, COITPOBOXK/IAOIIEECS] KOMIIBIOTEPHOMN MTPE3EHTAIEH.

TlocienHsas noipKHA BKITFOUATh He 0osiee 12—15 cnaitnos.

4. OueHovHble cpeacTBa ISl TEKYILIero KOHTPOJIS yCIeBaeMOCTH M MPo-
MEKYTOYHON aTTecTaluu

Texymuid KOHTPOJIb OCYHIECTBIISIETCS] B YCTHOM (hopMe B MpoOIecce BBIMOTHEHUS
nabopaTtopHbix paboT. [IpoMeKyTOUHBIM KOHTPOJL MPOBOJIUTCS B BUIE OIpoOca/Tecta u
cobeceloBaHMS MPH cAaue J1abopaTOPHBIX paboT. ITOroBbIi KOHTPOJIb OCYIIECTBIISETCS B
BH/JIC DK3aMEHA.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

Kon n HanmeHoBaHue HanMeHoBaHNE OLIEHOYHOIO CpPECTBA
Ne UHIUKaTOpa Pe3ynprarel 00y4eHus T . i [Tpomexyrounas
n/n (B COOTBETCTBUH C TI. (B cootBeTcTBUH C 1I. 1.4) CKYILIHH KOH aTTecTalus
1.4) PO

UIIK-2.1. OcBoenne | 3HaeT coBpeMeHHbI Teoperndeckuil | Tect mo Teme, Bomnpoc k sk3a-

TEOPUU METOJOB 3JIEK- | YPOBEHb M BO3MOXXHOCTH CIICKTPAJILHBIX | 3aluTa Jabopa- MEHY

TPOTEPMHUYECKOH aTOM- | METOJIOB aHaln3a (ATOMHO-OMUCCHOHHON | TOPHOU paboThI

HO-abCcOpOIIMOHHOM CIEKTPOMETPHH, MACC-CIIEKTPOMETPHH C
1 CIIEKTPOMETPHH ¥ MacC- | MHIYKTHBHO CBSI3aHHOM TIa3Moi). YMe-

CHEKTPOMETPUU C HH- | eT paboTaTh HA COBPEMEHHOM aHAIUTH-

JYKTUBHO  CBSI3aHHOM | YECKOM CHEKTpPaJbHOM 000pYyIOBaHHU

I1a3Moi (aTOMHO-3MHCCHOHHBIH ~ CHEKTPOMETD,

Mmacc-criekrpometp ¢ UCIT)

WIIK-2.2. Pemars Gyn- | 3naer MeToipl M Hoaxoabl pemieHust | Tecr mo teme, Bomnpoc k sk3a-
2 | mameHTaJbHBIC U IIPH- (yHIaMEHTaNbHBIX M NPUKIAAHBIX aHa- | 3amura jabopa- MEHY

KJIa/IHbIE 331a4H aHa- JIMTUYECKOH XMMHUHM C HCIOJIB30BaHUEM | TOPHOW paboThI

JIUTUYECKON XUMHHU C CHEKTPOCKOIIMYECKUX METOAOB. YMeeT




HCTIOJIb30BaHUEM TEO- pemath (pyHAAMEHTAIbHBIE W TMPHUKIAI-

PETUYECKUX U TPAKTH- HBIC 3a7a9¥ AHAJUTHYECKOM XUMHH C
YeCKHX 3HaHUi B 00J1a- HCIIOJIb30BAHHUEM TCOPETUICCKUX n
CTH CIIEKTPOCKOIINYC- TIPAKTUICCKUX 3HAHUH B 00JIACTH CIIEK-
CKHX MCTOJ0B TPOCKOIMNMYCCKUX MCTOIOB. Brnaneer

OIIBITOM HCCJIEOBATEIbCKOW paboThl Ha
CepUIHOM  CIIEKTpaJIbHOM 000pyHoBa-
HUM, TPUMEHSIEMOH B aHAIUTHYECKUX
HCCIICOBaHUAX

4.1 Ilpumepsl BONPOCOB /IS co0eceJOBAHMS M TEKYylIero KOHTPOJIS ycIeBaeMOCTH.

1. Kparko pacckazars 00 ucropuu nosisienuss meroga MC-UCII u nepeuncauts ero no-
CTOMHCTBA U HEJJOCTATKH.

2. IlpoBectu cpaBHeHue Bo3mokHocTed MC-UCII n npyrumMu MHCTPYMEHTAJIbHBIMU Me-
TO/IaMHU.

3. Uro sBIsieTCSI KpUTEpHUEM BO3HHUKHOBEHUS CTAlMOHAPHOTO MHIYKIIMOHHOTO pa3psia H
KaK 3TO peaju3yeTcs Ha MpakTUKe?

4. Kak BAMSIOT OlepallOHHbIE [TapaMeTphl Ha 3aKOHOMEPHOCTH MPOLIECca HOHU3ALUU?

5. Kakme 3aKOHOMEPHOCTH OOpa30BaHHS TOJOKUTEIBHBIX OJHO3APSAHBIX AaTOMHBIX
HMOHOB?

6. Kakue 3axkoHOMepHOCTH 00pa30BaHuUs ABYX3apsAHbIX ATOMHBIX HOHOB?

7. Kakue 3aKkOHOMEpHOCTH 00pa30BaHUs IOJIMATOMHBIX HOHOB?

8. CummerpuuHasi HOHHas onTuKa. OTOOP MPOOHI MJIa3Mbl B HOHHYIO OTITHKY.

9. ObecnieueHne BaKyyMHOW CHCTEMOI MOHHOW ONTHUKH Macc-criekrpomeTpoB ¢ CII.

10. AccumeTpruyHas HOHHAs ONITHKA Macc-crekTpomeTpos ¢ UCII.

4.2. llpumep 3K3aMeHALHOHHOT0 OHJIeTa

KYBAHCKU TOCYJIAPCTBEHHBI YHUBEPCUTET
@akynbTeT XUMHUH U BBICOKHX TEXHOJIOTUH
Ok3ameH no aucuuiuimHe “Teopus u npaktuka |CP-ciekrpomerpun’
Hanpasnenue noarorosku — 04.04.01 Xumus
[Ipoduib NOArOTOBKM — «AHATUTHYECKAsT XUMUSD»

buner Ne 1
1.VcrpoiicBo u y31bl cHMMeTpUYHON HOHHOK onTrKH |ICP Macc-criekTpomMeTpoB.
2. dusnueckre CBOMCTBA IIa3MEL.

b

3aBenyroumii kadenpoit
AHAJTMTUYECKON XUMHUH
1.X.H., podeccop 3.A. Temepnarien

Kpurepun oueHuBaHus pe3yJbTaTOB 00y4YeHU s




OneHka Kputepuu oneHuBaHus Mo SK3aMeHy
OLIEHKY «OTJIUYHOY» 3aCIyXHBAaeT CTYJACHT, OCBOMBIIWN 3HaHUS, yMe-
HUS, KOMIETEHIIUU U TeOpeTUYeCKUi MaTepuain 0e3 mpoOesnoB; BBIIOJI-
Bhicoknii ypo- HUBIIMK BCE 33/JaHUs, IPEIYCMOTPEHHBIE YY€OHBIM IIJIAHOM Ha BBICO-
BOHE S KOM Ka4YECTBEHHOM YPOBHE; IIPAKTHECKHE HABLIKM npodeccnoHanbHO-
(oTHHHO) IO IPUMEHEHHUsI OCBOCHHBIX 3HaHMU copmupoBanbl. CTyneHT cBOOOI-
HO BJIaJICET TEOPETUYECKUM MaTepHalioM (3HaeT KaKk OCHOBHbBIC, TaK U
cnenn(uIeckue CUHTETUYECKHE METOJIbl, a TaKK€ MEXaHHU3MbI OCHOB-
HBIX peakKIuil) U CIOCOOEH CaMOCTOSTEIHHO PEIIUTh SK3aMEHAIIMOHHYIO
3aja4y.
OLICHKY «XOpOILO» 3aCiyXUBAeT CTYAEHT, MPAaKTHUYECKU MOJIHOCTHIO
OCBOMBILNY 3HAHHS, YMEHUS, KOMIETCHIIUH M TEOPETUYECKHI MaTepu-
Cpennuii ypo- an, yueOHble 3aJaHUsl HE OLEHEHbl MAaKCUMAJIbHBIM YHUCIIOM OaijioB, B
BEHb «4» OCHOBHOM Cc(OpMHUpOBaJl MpaKTUYECKUe HaBbIKU. CTYIEHT XOpOILO
(xopor10) BJI/IEET TEOPETUYECKUM MaTepuajioM, 3HaeT 0a30Bble CUHTETUYECKUE
METOJIbl U UMEET IMPEICTAaBICHHE O MEXaHU3MaX OCHOBHBIX CHHTETHYE-
CKU Ba)KHBIX peakiuii, CllocoOeH CIPaBUThCS C 3K3aMEHAI[MOHHOM 3a71a-
4eil Mpu He3HAYUTEIHLHON MOMOIIIM CO CTOPOHBI MpenoaBaTels.
OLIEHKY «YJIOBJIETBOPUTEIHHOY» 3aCIY)KUBAET CTYICHT, YACTUYHO C IPO-
OemaMu OCBOMBIIUN 3HAHUS, YMEHHSI, KOMIETCHIIUU U TEOPETHUECKUN
[ToporoBerii MaTepual, MHOTHE y4eOHBbIC 33aJaHHs JIMOO HE BBINOJHWI, JHOO0 OHHU
YPOBEHB «3» OLICHEHbI 4YHUCIOM OamioB OJM3KMM K MHUHHUMAIbHOMY, HEKOTOpBIE
(ynosneTBopu- MpaKTHUYeCKHe HaBBIKM He chopmupoBaHbl. CTyneHT 3HaeT 0a30BBbIC
TEIBHO) CUHTETHYECKHE METO/bI, OJTHAKO IIJIOX0 pa3bupaercs B crenupuIecKux
METOZaX U MEXaHW3MaxX OCHOBHBIX PEaKIHH, C TPYIOM CIIPABIISETCS C
SK3aMEHAMOHHOW 3a/ladyeld MpPH CYIIECTBEHHON IMOMOLIM CO CTOPOHBI
IpernoiaBaTels.
OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIYKUBAET CTYACHT, HE OCBOMBIIUI
Mitinaneael | SHAEAT YMEHHA, KOMIETCHIMH 1 TEOPETUYECKUN MaTepual, ydeOHbIe
yPOBEHb 2 3aJaHus. HE BBIMIOJNHUII, TNPAKTHUYECKHE HABBHIKU HE CPOPMHPOBAHBHI.
(Hey10BIETEO- CryneHT He crocOOEH pelnTh YK3aMEHAllMOHHYIO 33aJady Jaxe C Io-
PHTEITHHO) MOIIIBIO MPENoJIaBaTeNsl U IJI0X0 BIaJEeT TEOPETUUECKUM MaTepuaioM
(HabOnromaroTCcsl CyHIECTBEHHBbIE OMIMOKH TpU OOCYXIEHUU O0a30BBIX
CUHTETUYECKUX METOJIOB).

OneHoyHbIe CcpescTBa sl MHBAJIMJOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710pO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHAUMBUAYAIBHBIX MCUXO()U3NUECKHX 0COOEHHOCTEM.

— IpY HEOOXOIUMOCTH MHBAJIMJIAM M JIUIAM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIIACTCS TOMOJHUTEIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— IpHU TPOBEACHHUH MPOLIETYphl OLEHUBAHUS PE3yJIbTaTOB O0yUEHUsI WHBAJIUAOB U JIUI C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI MPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— MPpU HEOOXOJUMOCTH ISl 00yHaroIUXCs ¢ OTPaHUUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS U
MHBAJINIOB MPOLEAYpa OLIEHUBAHUS PE3Yy/IbTaTOB O0YUYEHHUS 110 AUCIUIIUHE MOXKET TPOBOIUTHCS

B HECKOJIBKO OTaIlOB.
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[Tpouenypa oleHHBaHHS PE3yJIbTaTOB OOYYEHHS] MHBAJIUIOB U JIMI[ C OTPaHUYEHHBIMH
BO3MOKHOCTSIMH 3[I0POBbSl 110 JUCLUUIUIMHE (MOZYNIO) MPEIyCMaTpUBAET IMPEIOCTABICHUE WH-
¢dopmanuu B Gpopmax, aIanTUPOBAHHBIX K OMPAaHUYEHHUSIM UX 3JI0POBbsI U BOCHPUATHS UH(pOpMa-
WU

Jlist i1 ¢ HapyIIeHUSIMU 3PEHUS:

— B IIe4aTHOU popme yBeIMUEHHBIM IIPUPTOM,

— B hopMe JIEKTPOHHOTO TOKYMEHTA.

JI1s L ¢ HapyIeHUsAMHU CIlyXa:

— B miedaTHoi popme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jlist i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATEIILHOTO arlnapara:

— B [TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH TIepeYeHbh MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00Y-

Yaromiuxcs.

5. [lepeyennb yueOHOi JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB H T€XHOJIOTHi

5.1. YueOnas auteparypa

1. békkep 1O. Cnexrpockonus. Ilog pen. A.A. Ilyneiuesa, M.B. [Tonsaxosoii. — M.: Tex-
Hocepa, 2009.

2. Kpucrnan I'. Ananmutrueckast xumust B 2 T. T. 2. — M.: bunom. Jlaboparopusi 3HaHHH,
2015. - 504 c.

3. Bacunbena, B.W. CnektpanbHble MeTO/Ibl aHan3a. [IpakTuueckoe pykoBOJCTBO [DIeK-
TPOHHBIN pecypc] : yueOHOoe mocobue / B.U. BacunseBa, O.®. Crosnosa, 1.B. [llkyruna, C.H.
Kapmos ; mox pen. CenemeneBa B.®., CemenoBa B.H.. — Dnexkrpon. gan. — Cankr-IlerepOypr :

Jlanb, 2014. — 416 c. — Pexxum mocryma: https://e.lanbook.com/book/50168

4. Orto M. CoBpemeHHble MeTO/bI aHanuTU4YecKoil xumun. — M.: Texnocdepa, 2008. —
281 c.

5. Mak-Maxon Jx. Ananutudeckue npuOopbl. PykoBoACTBO 1o j1abopaTopHbIM, OpTa-
TUBHBIM M MUHHUATIOpHBIM npubopam. — CII6.: LlenTp oOpasoBarenbHbix nporpamm Ilpodeccus,
2009. — 366 c.

6. https://e.lanbook.com/reader/journal Article/183860/#1

MAKAPOB B.A. - DMMHCCHUOHHBIM CIIEKTPOMETP C WHJYKTUBHO-
CBSI3AHHOU IJIA3MOU HOBOI'O TIOKOJIEHUS ICAP 6300. Jlutbe u meTamtyprus -
2011r. Nel

5.2. IlepuoauyecKue U3IAHUS

1. «KypHan aHaTUTUYECKOW XUMHUM
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https://e.lanbook.com/book/50168
https://e.lanbook.com/reader/journalArticle/183860/

2. «3aBojckas naboparopus. JluarHocTuka MaTepuaIoBy

3. «AHaIUTHKA U KOHTPOJIb)

5.3. UHTepHET-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodeccHoHaIbHbIe 0a3bl 1aH-
HbIX U MHGOPMAIUOHHBbIE CTIPABOYHbIE CUCTEMBI

3J1eKTp0HH0—6n6m£0TeqHLIe cucrembl (IBC):
1. OBC «FOPAUT» https://urait.ru/ .
2. 3bC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. 3BC «BOOK.ruy» https://www.book.ru
4,
5.

OBC «ZNANIUM.COM)» www.znanium.com
9BC «JIAHDB» https://e.lanbook.com

IIpodeccnonanbHbie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnuanst uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnaunoreka (HIb) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE apXMBBI BEAYLIUX 3alIaHBIX HAYYHBIX )KYPHAJIOB Ha Poccuiickoi
atgopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru
7. HanuoHnanbHas 3JeKTpOHHAs OUONIHMOTEKa (JOCTYN K DJIEKTPOHHOW OMONIMOTEKe Iuc-
cepranuii Poccuiickoii rocynapcrsennoi oudarorexu (PI'B) https://rusneb.ru/
8. DnekrponHas koyueknus Oxcdopackoro Poccuiickoro ®oxma
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~ wbh e

Pecypcol cBOOOaHOTO f0CTYNA:

1. AMepuKaHCKas aTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlosHbIe TEKCTHI KaHAJCKUX Auccepraruit http://www.nlc-bnc.ca/thesescanada/

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

4. WudopmanuonHas cucrema "EnuHOe OKHO JIOCTyNa K 00pa30BaTeIbHBIM pecypcam”
http://window.edu.ru/;

5. Enmunas komekius nudpoBeix 00pa3oBaTelbHBIX pecypcos hitp://school-
collection.edu.ru/ .

CoOcTBeHHbIE )JIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBIE PeCyPChI
KyoI'y:

1. Cpena MoaynbHOTO TUHaAMH4YecKoro o0ydenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IJIaHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, TyOJIHKAIUN U KOH-
¢depennmii http://mschool.kubsu.ru/

3. bubnmnoreka nHopMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30Ba-
TeNbHBIX TeXHoJorui http://mschool.kubsu.ru;

4. DnextpoHHslii apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/
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https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
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/

6. MeToauyeckue yKa3aHus 1Jis1 00y4YAIOIIMXCS MO0 OCBOEHUIO JUCIHHIIINHBI

VYcnemHoe wu3ydyeHHe AUCHUIUIMHBL «Teopus M MpakTUKa CHEKTPAIbHBIX METOJOB
aHayM3a» TPeOyeT OT CTYIEHTOB PETYJISIPHOr0 MOCEIICHHUS JISKIIHA, a TAK)KEe aKTUBHOM pabOTHI Ha
MIPAKTUYECKUX 3aHSATHUSX, BBIMOTHEHHSI TECTOBBIX MPOBEPOUYHBIX PA0OT, BBHITOJHEHUS W 3aIUTHI
nabopaTopHbIX paboOT, O3HAKOMIICHUS C OCHOBHOW U JIOMOJIHUTENBHONW PEKOMEHIyeMOil
JIUTEPATYPOIl.

HDI/I HOATOTOBKE K JICKIIMOHHOMY 3aHATHUIO CTYACHTAM PCKOMCHAYCTCA:

1) mpocMOTpeTh 3amMcu TpenblIylied JIEKIMH W BOCCTAHOBUTH B IaMATH paHee
M3y4CHHBI MaTepHa;

2) Oerio mMpOCMOTPETh MaTepHain MPEACTOSINEH JIEKIUHU, C HEeNbI0 JIYYlIero YCBOCHHS
HOBOT'O MaTepHaa;

3) caMoCTOSTENBHO MPOPAdOTaTh OTHENbHBIE (PArMEHTHI TEMBI MPOLUION JIEKIIUU, €CIH
3TO HEOOXOAUMO.

[Ipy KOHCHEKTHPOBAHMH JIEKIIHOHHOTO MaTepHaja CTyJeHTaM HYKHO CTPEMHUTBCS KPaTKOo,
CXEMaTH4YHO, TIOCJIEJOBATEIIbHO W JIOTMYHO (UKCUPOBATh OCHOBHBIC IIOJOXKEHHUS, BBIBOJBI,

0000meHns 1 GpOPMYITHPOBKH, HE TBITASICh 3aIKCATh BECh MPEMOAaBAEMbIi MaTEpHasl CIOBO B

CJIOBO.

[Ipu MOATOTOBKE K Ha6ODaTODHOMV 3aHATHUIO PCKOMCHAYCTCA .

1) BHUMATCJIIbHO H3YUYUTH MaTCpUall Hpe,Z[CTOSIH_Ieﬁ pa6OTBI n COCTAaBUTH IIJIaH €€
BBITIOJIHCHU A,

2) ynenuTh MOBBIIIEHHOE BHUMaHHE 3KCIEPUMEHTAIbHBIM OCOOEHHOCTSIM INpEACTOSIIEeH
paloThI (MCTIOIBb3yeMbIM PEAKTUBAM U 000pPYIOBAHUIO, a TAKXKe TEXHUKE PaOOThI C HUMH);

BeimonusATe n1abopatopHyto paboTy HEOOX0IMMO aKKYPaTHO U MOCIeI0BATENbHO, OTpaxKas
BCE €€ OCHOBHBIE JTambl B JIAOOPATOPHOM >KypHaie. [[ns ycrnemHou 3ammuThl JabopaTopHOM
paboThl  HEOOXOAWMO TIHIATENIBHO HM3YYUTh JICKIIMOHHBIM W, €CIM 9TO HEe0OXOAMMO,
JIOTIOJTHUTENBHBIN TEOPeTHUECKUil Marepuan 1Mo Teme paboThl, a TaKKe MPaBHIBHO 3arlOJIHUThH
na0opaTOpHBIM KypHal, clelaB Bce HEOOXOAMMBIE pacueTsl U c(OpMyIHMpOBaB BHIBOJBI I10
MIpOJIeJIaHHO paboTe.

HDI/I IOATOTOBKE K MPAKTHYCCKOMY 3aHATHIO PEKOMCHAYETCA.

1) O3HAKOMHTBCS C TEMOU M TUTAHOM 3aHSTHSI, YTOOBI BBIICHUTH KPYT' BOIIPOCOB, KOTOPHIC
OyayT 0OCYKIaThCsl HAa 3aHATHU;

2) mopaboTaTh C KOHCIIEKTOM JIEKIMU 1O TEME 3aHSATHUS, a TaKKe O3HAKOMUTBCS C
pEeKOMEHIyeMOoi JTepaTypoii W (Ipu HEOOXOAMMOCTH) JTOTOJHUTEIBHBIMH HCTOYHHUKAMHU

nH(pOopMaLuY B BUJE MEPHOINYECKUX n3aHuil 1 UHTepHET-pecypcoB.
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[Ipn BBIMONHEHUN MPAKTUYECKOW PabOTHI CTyIEHTaM HEOOXOJUMO OTMEYaTh TE BOIPOCHI
U pa3zeiibl, KOTOPBIE BBI3BIBAIOT Y HUX 3aTPYJHEHHUs. C LIEJIBIO MOCICAYIOIEH KOHCYJIbTALUU Y
npernonaBaTens. Kaxaplii CTYAEHT JOIDKEH CTPEMUTBHCS aKTHBHO pabOTaTh Ha MPAKTUUYECKUX
3aHATUAX U YCIICIIHO BBIMIOJIHATH TCCTOBBIC ITPOBCPOYHLIC pa6OTbI.

CamocrosTenbHas paboTa Hapsay C ayAUTOPHOM MPEACTAaBIISET OAHY W3 BAXKHEHIINX
¢dopm ydueOHOTO mpormecca. CamocroaTensHas paboTa — 3TO IIAHUpyeMas padoTa CTYAEHTOB,
BBINIOJIHSIEMAsl 110 3aJ@HUI0O U IIPU METOJUYECKOM PYKOBOJCTBE IpEHojaBareisi, HO 0e3 ero
HerocpencTBeHHoro ydactus. CamocrosTenpHas pa0oTa IpefHa3HAueHa HE TONBKO IS
OBJIaJICHNUS TPEJICTABICHHON TUCIUIUIMHOM, HO ¥ U1l JOPMHUPOBAHUS HAaBBIKOB pabOTHI BOOOIIIE, B
y4eOHOH, Hay4yHOH, NpPOQEecCHOHATBHON NESTEIFHOCTH, CIIOCOOHOCTH IPUHUMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSTEIIFHO pEIlaTh BO3HUKAIOMIME IMPOOJIEMBbI, HaXOAUTHh NPABUIbHbBIC
peuicHusd 1 T.1.

B ocBoenun AUCHUIUIMHBI MHBAJIMJAAMH W JIMOAaMU C OTpaHWMYCHHBIMU BO3MOXXHOCTIMU
3I0pOBBsI OOJBIIOE 3HAUCHHE HWMEET WHIMBHAyajdbHas ydeOHas paboTa (KOHCYJIbTalMU) —
JOTOJIHUTEIBHOE Pa3bsICHEHHE y4eOHOTO MaTepHaa.

WNumuBuIyanpHble  KOHCYJIBTALMM IO TPEAMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYATH3ALUN OOYYEHUS U YCTAHOBJIECHHIO BOCIHUTATEIHFHOTO KOHTAKTa
MCXKAY HOpcrnogaBaTrciieM U 06y‘~IaIOHH/IMC$I HHBAJILJAOM HWJIM JIMOOM C OI'pPaHUYCHHBIMU

BO3MOXXHOCTAMHU 3J0POBbBA.

7. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne mo JUCIUuIInHe

HaumMeHoBaHMe crienMaibHBIX 10-
MEILEHUN

OCHAIIIEHHOCTh CIIELIHaIbHBIX I10-
MEIIEHUN

Hepequb JIMIICH3UOHHOT'O PO~
I'paMMHOI'0 obecrieueHus

Y4eOHbIe ayTUTOPHU ISl IPOBEJIE-
HHSA 3aHATHH JEKIMOHHOTO THIIA

Meobenb: yuebHas MebOenb
TexHu4eckue cpeacTBa 00yUCHHS:
9KpaH, NPOEKTOP, KOMIIbIOTED

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHUHU IS IPOBEE-
HUS W 3alIUTHI JIAOOPATOPHBIX pa-
6or. JlaGopaTopusi OpraHHYECKOM
xumud (ayn. 249C, 252C)

Meobems: yuebHas mebenb
TexHUYeCKUE CpeICTBA O0YUCHHS:
TIEPEHOCHOE MYJIbTUMETUNHOE
obopynoBanue (HOYTOYK, MpPOCK-
Top)

Ob6opyznoBanue: CHeHaIM3upO-
BaHHas  JlabopaTopHas  Mebenb
(ctomel, cTymbsi, KAl 1 peak-
THBOB U 000PY/IOBaHUSI, BBITSIKHbIC
mKkadbl), CpeCTBA TOXKAPHOU Oe3-
OIIACHOCTH W OKa3aHus MepBOil Me-
JUIUHCKOW TTOMOIIM, XMMHYECKast
rocyaa u o0Opy/noBaHHe, BEChI Jia-
OopaTopHbIE 3JIEKTPOHHBIE, JJIEK-
TPOIUIUTKH — 2 WIT., CYHIMIbHBII
mkad, MeIalNkl MexaHHn4ecKue — 8
wT., Memajxkd marauTaeie IKA HS

Microsoft Windows;
Microsoft Office
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3 —4 mr- 8 mr.,, XUMHYCCKHE pe-
aKTHUBBI. ATOMHO-3MUCCHUOHHBIN
CIEKTPOMETP C WHAYKTHBHO CBSI-
3aHHOM 1iasmoit iCap (Thermo
Scientific, USA); Mmacc-
CICKTPOMETP C HWHAYKTHBHO CBsi-
3aHHOM mia3moii ISP-MS XSeries2
(Thermo Scientific, USA).

VYueOHble ayUTOPHHU U1l KYypCOBO-
r0 TPOCKTUPOBAHUS (BBIIOJHEHHS
KYpPCOBBIX paboT)

Kypcoast paboTa He npesycMOTpeHa y4eOHbIM TUIAaHOM.

JlJiss caMOoCTOSITeNIbHON paboThl 00YYAIOIIUXCS MPETYCMOTPEHBI TTOMEIIEHUS, YKOMILICK-
TOBAHHBIE CIIEHUATM3UPOBAHHON MEOEIbI0, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHO-

CTBhIO ITOAKJIIOYCHUSA K CECTH ((I/IHTepHCT» U obecrieyeHrueM A0CTYyIIa B DJICKTPOHHYIO I/IH(l)OpMaHI/I-

OHHO-O6paSOBaTeJ'IBHy10 cpeay YHUBEPCUTCTA.

HaumeHoBanne noMemeHui s
CaMOCTOSTENLHOM paboTHI 00yya-
FOIIMXCS

OcCHaIIeHHOCTh TTOMEIEeHUH 115
CaMOCTOSTENbHOM PabOTHI 00y4a-
FOIIUXCS

IIepedeHb IMLIEH3MOHHOTO MPO-
rpaMMHOT0 00eCIIeUeHUS

TTomemieHue o caMOCTOATEILHOM
paboTheI 0O0yJarouxcs (YUTATBHBIA
3an HayuHoii OOIHOTEKN)

Meobenp: yuebHas Mebenb
KommiexT cneunannzupoBaHHOM
MeOen: KOMITBIOTEPHBIE CTOJIBI
OO0opynoBaHuEe: KOMITBIOTEpPHAS
TEXHHKa C MOJKIIIOYEHHEM K UH-
(dhopMaIMoHHO-
KOMMYHUKaLlMOHHOH cetu «HTEp-
HET» U JOCTYIIOM B 3JICKTPOHHYIO
HHPOPMALNOHHO-
o0pa3oBaTenbHYIO cpeay o0pazoBa-
TEeNbHOM OpraHu3aIyi, Beo-
KaMmephl, KOMMYHUKAIIHOHHOE 000-
pyZnoBaHue, 00ecTeynuBaloIIee 10-
CTYI K CETH MHTEpHET (IIPOBOJHOE
COe/IMHEeHHe U OeCIPOBOIHOE CO-
emunenune no texuonoruu Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue o caMOCTOATEILHOM
paboTsl ooy4atormmxcst (ayn. 252C)

Meobenb: yuebHas mebenb
KommexT cneunannznpoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
OO0opynoBaHue: KOMITBIOTEpPHAS
TEXHHUKA C MOIKIIOUYEHHEM K UH-
(hopmannoHHO-
KOMMYHHKaIMOHHOH cetu «HTEp-
HET» ¥ JJOCTYIIOM B 3JICKTPOHHYIO
nH}popMannoHHO-
o0pa3oBaTenbHYIO cpeay o0pazoBa-
TEeNbHOM OpraHu3aIyu, Beo-
KaMmepbl, KOMMYHUKAIIHOHHOE 000-
pyznoBaHue, 00ecTieynuBaloIIee 10-
CTYI K CETH HHTEpPHET (IIPOBOJHOE
COeIMHEHHNE 1 OECIIPOBOJHOE CO-
enuHenue 1o rexnojoruud Wi-Fi)

Microsoft Windows;
Microsoft Office
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