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1. lleaim 1 33124 OCBOEHH S M CIUILIMHBI

1.1. Ileab ocBOEHHMS AU CIUILIHHBI

[lenbr0 OCBOCHUS MUCIUILIMHBI «METObl 3JIEMEHTHOTO aHAIM3a B aHAIUTHYCCKOW XUMHUN»
SBJISIETCSI OBJIAJICHUE COBPEMEHHBIMH TEOPETHUYECKUMHU 3HAHUSIMU M TMPAKTUYECKUMH HaBBIKAMHU
WCIIOJI30BaHUS B HAyYHO-HCCIIEIOBATEILCKOW pab0OTe W PYTHHHOW MPOU3BOJICTBEHHOW IPAKTHUKE
COBPEMEHHBIX METOJIOB JJIEMEHTHOTO aHaIM3a: MacC-CIEKTPOMETPHH C HWHIYKTUBHO CBS3aHHOMN
mwiasmoit (MICII-MC), aTOMHO-3MHCCHOHHOW CHEKTPOMETPUU C HMHIAYKTHBHO CBSI3aHHOM ILIA3MOI
(UCIT-ADC) wu atomHO-(hayopectieHTHOM criekTpomerpun (ADC).

1.2. 3agaun AMCHMIIIMHEI

O3znakomienue ¢ ocooeHnoctsaMu metoaoB MCII-ADC, UCII-MC u AD®C ux BO3MOXKHOCTEH,
MPEUMYIIECTB U OrPAaHUYECHUM, CIOCOO0B HHTEPHPETAIMH HU3MEPSEMBbIX AHATUTUYECKHX CHTHANAX,
3aKOHOMEPHOCTEH MPOTEKAIIIUX B3aWMOJACUCTBUN; (OPMHUpPOBAHME YMEHHH CaMOCTOSTEIBHO
MOTOJIHATh U CUCTEMATU3UPOBATh MOJYUCHHBIC 3HAHUS, MOAOUPATh M aJalTUPOBATh K MMEIOLIUMCS
YCJIOBHSIM METOJbI 3JIEMEHTHOTO aHaliu3a KOHKPETHBIX BEIIECTB M MaTEpPHAIOB, pa3BUTHE
MBICTUTENIBHBIX M TBOPYECKHMX  CIOCOOHOCTEM  CTYIEHTOB TMpU  MPOBEACHUU  HAYYHO-
HCCJICIOBATEIbCKOM paboThl 1O pa3- paboOTKe aHAIMTHYECKUX METOJIHUK, Pa3BHUTHIO METOOB
AQHAJMTUKU B 1I€JIOM U BBIMOJHEHUN PYTUHHBIX aHAJIU30B.

1.3 MecTo 1cHUNIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

Huciunnmuuaa b1.B.JIB.02.01 «MeToapl 3JI€MEHTHOIO aHalu3a B aHATUTHYECKOM XUMHUIY
OTHOCHUTCS K 4acTW y4eOHOro rmiaHa, popmMupyemMol ydacTHUKaMu 00pa3oBaTelbHBIX OTHOIICHHH. B
COOTBETCTBUU C pabOUYMM y4eOHBIM IJIAHOM JMCUHUIUIMHA U3yYaeTcs Ha 2-OM Kypce 1Mo O4Hou ¢opme
00yueHus. Bum mpoMekyTOUHON aTTeCTalluu: SK3aMeH.

Omna noruveck U UH(HOPMALIMOHHO CBSI3aHA CO CIAEAYIOUUMH TUcHUITHHAMU: «COBpeMeHHas
AHAIUTUYECKAsT XUMHUA»; «AKTyalbHbIE 33Ja4d COBPEMEHHOW XUMHUM»; «OOBEKTHI OKpYyKarolien
Cpenbl U X aHATUTUYECKHN KOHTPOIIbY.

1.4 Ilepeyenb mNJIaHUPYEeMbIX pe3yJbTATOB O00y4YeHHMsI MO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrpaMMbl

N3ydyenne maHHON ydeOHOW NUCIUIUIMHBI HAmpaBlieHO Ha (HOpMHUpOBAHHE Yy OOydYaIOUTUXCS

($1(571474:0)11170,€ KOMIIETCHITUI:

KO}] 1 HAMMCHOBAHUEC MHIUKATOpa PeByHBTaTBI o6yquI/m 10 JUCHHUIIIIMHEC
JOCTUKCHUS KOMIICTCHIIMN

IIK-2. CrnocobHOCTE OCYHIECTBJIATh HAYYHO-UCCICAOBATCIILCKYIO JACATCIBHOCTD IO PCIICHUIO
q)yHIIaMCHTaHBHBIX 1 MPUKIaJHBIX 3aJ1a4 AHAJIMTUICCKON XMMHUH C HCIIOIb30BAaHUEM TCOPECTUICCKUX U
MPAKTUYCCKUX 3HAHUI U HaBBIKOB B H36paHHOI71 00J1aCTH XUMUHU

HUITIK-2.1. OcBoeHue TEOpUU METOJIOB NCII- 3Haer COBpeMeHHBIfI TeOpeTI/I‘—IeCKI/Iﬁ YPOBCHBb nu
ADC, UCIT-MC u A®C BO3MOXHOCTH METOJIOB JJIEMEHTHOTO aHajau3a (aTOMHO-
(bIyopeceHTHOW CIIEKTPOMETPUH, MacCC-CIIEKTPOMETPHHU C
WHIYKTUBHO CBSI3aHHOW TIA3MOW M aTOMHO-3MHCCHOHHOM
CIIEKTPOMETPHH C UHAYKTUBHO CBSI3aHHOM TTA3MOIA).

Ymeer paboTath Ha COBPEMEHHOM AaHAJMTUYECKOM CIICK




KO}.‘I 1 HAUMCHOBAaHUEC MHAUKATOpa P€3yJ'IBTaTI)I O6y‘{eHI/IH 10 JUCHHUILIIMHC
JOCTUKCHUSA KOMIICTCHIIMNU

TpansHOM obopynoBanuu (Macc-criekrpomerp ¢ UCII u
aTOMHO-3MHCCUOHHBIH criekTpomeTp ¢ MCII)

Bnaneetr HaBbIKaMU BBINOJIHEHUS U3MEPEHUN HA
COBPEMEHHOM CIIEKTPOCKOITMYECKOM 000pYJOBaHUH.

UIIK-2.2. Pemars (yHIaMeHTaIbHBIE 1 | 3HaeT METOIBl M TMOAXOIBI pemreHus (GyHIaMEHTAIBHBIX U

MPUKIAJHBIC 3aa4d AHAJTWTHYCCKOM XUMHUHM C | TPUKIATHBIX AHATUTHYCCKOW XHUMHUHM C HCIOJIb30BaHUCM

HCIIOIb30BAHHEM TEOPETUUCCKUX U | METOJOB 3JIEMEHTHOIO aHAJIM3a.

MPAKTUICCKUX 3HAHUN B obnactu | YMeer pemrath (pyHIaMEHTANbHBIC M NPUKIAJHBIC 3aaud

CIICKTPOCKOITUYECKUX METO/IOB AHAJTUTHYCCKON XVMHUHU C MCIOJh30BAHUEM TCOPETHICCKUX
U MPaKTUYECKUX 3HAHUN B 00JACTH METOJOB 3JICMEHTHOTO
aHam3a.

BrnazmeeT ombITOM HCCIe0BaTENECKON PaOOTH HA CEPHIHOM
000pyIOBaHUH, MPUMEHAEMON B aHAIMTHUYCCKUX
HCCIIEI0BAaHMSIX

Pe3ynbrarel 00y4eHHs MO AUCIUIUIMHE JOCTHUTAIOTCS B paMKaxX OCYIIECTBJICHHS BCEX BUJIOB
KOHTaKTHOM M CaMOCTOATEIbHOU pabOThl 00YUYaIOUINXCsS B COOTBETCTBUH C YTBEPKACHHBIM YUeOHBIM
TUJTAHOM.

NuankaTopel JOCTHUKEHHS] KOMIIETEHIUN CUUTAIOTCS C(POPMHUPOBAHHBIMU TPHU JOCTHUKEHHUH
COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0yUEHUSI.

2. CTpyKTypa M cofepKaHue I CHHUIIIMHBI

2.1 PacnpeaesieHue TPy10EMKOCTH JMCUMILIMHBI 110 BUAaM padoT

Obmas TpyA0EMKOCTh TUCHHUIUIHMHBI COCTaBisIeT 4 3a4eTHhIX equHuIl (144 yacoB), ux

pacnpeaciicHue 1o Buiam pa60T MMpEACTaBJIICHO B Ta6J'II/II_Ie.

Bun yuebnoit paboTsl Bcero CemecTpbl
4acoB (aach)
- 3
KonraktHasi paéora, B TOM uncJje: 56,3 56,3
AyauTOpHBIC 3aHATHS (BCEro):
3aHATHUS JTEKIIMOHHOTO THIIA 28 - 28
JlaGopaTopHbIe 3aHATUS 28 - 28

3aHATHSI CEMUHAPCKOro THUMA (CEMHHAphl, MPAKTUYECKUE 3aHSTHS)

HNuas koHTaKTHas padora:
[Tpomesxyrounas arrecranus (MKP) 0,3 - 0,3
CamocTtosiTe1bHasi padoTa, B TOM 4ucJe:
Kypcosas pabota - - -

[TpopaboTka yueGHOro (TeopeTHYecKoro) Marepuaia 52 - 52

BrinmonHenne MHANBUAYAIBHBIX 3aJaHUH (TIOATOTOBKA COOOIICHHH,

TIpe3eHTalHi) ) ) )

Pedepar - - -

[ToaroroBka K TEKyIEMY KOHTPOJIIO 8 - 8

Kontpous:

[ToaroroBka K 3K3aMeHy 35,7 - 35,7

Oo0mast Tpy10eMKOCTh qac. 144 - 144
B TOM 4YHCJIe KOHTAKTHAasA padoTa 56,3 - 56,3
3a4. e 4 - 4




2.2 ConepxaHue TUCHUILINHBI.
Pacnipenenenue BUI0B y4eOHOM paOOThI M UX TPYIOEMKOCTH TI0 pa3/ieiiaM AUCIHILTAHBI,

n3y4daeMbIX B 3 cemecTpe (ouHas hopma 0OydeHus ).

KomnuecTBo yacos
No
H AynuropHas BreaynuropHast
pas- aNMEHOBAHUE Pa3/IeiioB Beero paGota paboTa
ena
! a1 [m [ Jp CP
Teopernueckue OCHOBBI METO 1A
1 ATOMHO-(JTyOpECLICHTHOI
CIIEKTPOMETPUHI 8 2 } } 6
Bsenenue B macc-
2 CHEKTPOMETPHIO C MHAYKTUBHO
TPOMETPITO © HELYI® 24 4 - 14 6
CBSI3aHHOM IJ1a3MOM
ATOMHOE CTpOCHHE BEIIIECTBA U
3 00pa3oBaHKe aTOMHBIX U 10 4 6
MOJICKYJIIPHBIX HOHOB
OCHOBEHI yCTpO#CTBa U pabOTHI
4 Macc-CIEKTPOMETPOB C ] 5 6
WHJYKTUBHO CBSI3aHHOU IJIa3MOil
5 Beenenue npo6 B Macc-
cnektpometp ¢ MCIT 8 2 3 3 6
6 NHayKTUBHO CBsi3aHHAas I1azmMa 8 ) B} B}
7 Oo6pazosanue nouos B ICIT 8 2 - - 6
ATOMHO-3MHUCCHOHHAs
8 25 6 - 14 5
cnekrpomerpus ¢ UCIT
9 NoHHas onTuka mMacc-
cnextpometpos ¢ MCII 9 4 ) ) 5
HUmoeo: 28 - 28 52
2.3 Coaep:xanue pa3esoB (TeM) IMCHUIIMHBI
2.3.1 3aHATHSA JEKIIMOHHOI0 TUIA
Ne
HaunmenoBanue dopma
pas- Conepxxanue paszaena TEKYILETo
pasgena
Jiena KOHTPOJISI
1 2 3 4
1 |Metonananuza: | ®u3nueckuil NPUHIUIN; HaMpaBlieHUE HAOIIOACHUS Tecr
ATOMHO- (bayopecieHIuy; MOYJISILAS W3Ty4YCHUS u

(iTyopeclieHTHas | MOAYJISIUS  JIETEKTOpa; MPUHIUI  KOHCTPYKIUH.
cektpometpus | 3mepenue (ayopecleHIIny, OTIIMYUE OT U3MEPEHUS
abcopOmuu. be3pi3myuarenbHble EPEeX0/bl, TYIICHUE

¢iryopecueHIun. Junanason JIMHEHHOCTH
(bayopecneHIun. CxeMbI (dbayopecrieHnu:
pe30HaHCHas ¢byopecueHmys, pe30HaHCHas

dbayopecrieHIUE € TEPMHUYECKON  TOIIEPIKKOM,
CTyneHuaTas JuHelHas GpiyopecreHmus,




NIpSIMOJIMHEMHAs. AHTUCTOKCOBAs C TEPMHUYECKOU
MOJJEPKKOU, TPSMOJUHEWHAssT C  TEPMHUYECKOU
MOAJEPKKOM,  CTyneHYaras  aHTHCTOKCOBas €

TEPMHUYECKON TOIACPKKON. MCTOYHUKM H3TydeHUS

TUTST Me- TONa ATOMHO-(JTyOpPECIICHTHON
CIIEKTPOMETPHH. YyBCTBUTENBHOCTD aTOMHO-
(ryopecueHTHBIX U3MEPECHUM. IIpumepsl

IIPpUMCHCHU METOJA.

Kparkue 3apoxaeHue METo/1a, ero NpuMeHeHue. Jloctouncraa Tect

CBEJICHUS O Y HEJJOCTATKU METO/a, CPAaBHEHHE C JPYTUMU

metone UCII- METOAaMH, paclpOCTPaHEHUE METOJIa B MUPE U B

MC Poccuu, nadopmarmonHas moaaepikka MeToza.

ATomHOE IIpoTOH, HEUTPOH, OJNEKTPOH. JSlOepHBIE CHIIBL Tecr

CTpOCHUE AtomHoe snapo. Pasmepsl atomuoro sapa. Jedekt

BEILECTBA U macchl. Ilpumep pacuera (atom yriepoma '2C).

o0Opa3zoBaHue DOnexTpoHHass 000J0YKa aromMa. OHEPreTUYecKue

ATOMHBIX U YPOBHU 3JIEKTPOHOB BOKpPYT siipa. HaGop 3HaueHwmii

MOJIEKYJISIDHBIX | YEThIPEX KBAaHTOBBIX YMCEN ISl ONMKUCAHUS COCTOSIHUS

MOHOB SHEPrUM EKTpoHa B arome. [IpuHuuMIbI 3amoiHeHus
JNEeKTPOHHBIX  opOutaneid B atome. [Ipumep
HaNKMCaHusi KOHQUTYpalH SJIEKTPOHHOH O00O0JO0YKH
atoma. ['paduueckas (opma 3amucu 3JIEKTPOHHOTO
CTpoeHHs aToMoB. Bo30yxJneHue 3JIEKTPOHOB,
HoHU3alMs atoMoB. M3oTombl. ATOMHasi CTpyKTypa
KOOaJIbTa U IIUHKA C YYETOM €CTECTBEHHbBIX U30TOIOB.
Pacmipoctpan€HHOCT M30TOMOB. ATOMHas Macca
aneMeHTOB. Mornekynbsl. EcTecTBeHHblE HM30TONBI
JIEMEHTOB M 00Opa30BaHHbIE M3 HUX MOJEKYJIbI.
OOpazoBaHue aTOMHBIX U MOJIEKYJSPHBIX HOHOB.
TepMuyeckuii HarpeB MOHO- AaTOMHBIX Ta30B.
TepMmudeckuil HarpeB MOJIEKYJIApHBIX ra3oB. Harpes
ra3a 3JeKTPOMAarHUTHBIMU MOJISIMU.

OcHoBBI [InasmenHas macc-cnekTpoMerpus. TexHMKa U Tecr

YCTPOWCTBA U Metonuka Mmacc-cnektpomerpun ¢ HCII. UCIT B

paboThI Macc- KauecTBE HMOHHOro HUCTO4YHMKA. CoOIpsiKeHHe Mmacc-

criektpoMeTpoB | ciektpomerpa ¢ HMCIL.  Macc-cnekTpoMeTpsl.

C UHIYKTUBHO [IpenmyniecTBa NIa3MEHHOM Macc-CIEKTPOMETPUH:

CBSI3aHHOU MIOJIyKOJINYECTBEHHBIN  aHAJIM3; olpezensieMble

T1a3Moit JJIEMEHThI; AHAIUTUYECKUE OIrPAaHUYEHHUS; HOBbBIE
obnacTtu MIPUMEHEHHUS IJ1a3MEHHOU Mmacc-
CHEKTPOMETPHH.

Brenenue mpo06 | YmporieHHas cxema BBEJICHHS 00pa3IioB B METOJIaX Tect

B Macc- NCII-ASC u UCII-MC, npoucxonsmue Ipu 3TOM

CHEKTPOMETP C | IPOLECChl, BO3HUKAMOIIKE (OPMBI aHAIUTOB U

NCII JIpyrux KOMIOHEHTOB. HeoOxoaumbie TpeOoBaHUS K
cuctemaM BBeaeHUs1 00pas3ioB B MCII. CriocoOb1 u
YCTPOMCTBO 0OpPa3LoOB pa3IHMYHOTO arperaTHOro
COCTOSHMSI B IUIa3My Ui [PUMEHEHUS B
cnexkrpoMerpuu ¢ MCII.

NHykTUBHO Nupykuvonnsid  pa3psa.  CoctaB  reHepaTopa Tecr

CBsI3aHHas BBICOKOYACTOTHOM HMHIYKTHUBHO CBSI3aHHOW ILIa3MBI.

miasma BbIHOCHBIE y37IBI BBICOKOYACTOTHOI'O TE€HEpaTopa:

MJIa3MEHHAas TOpeJiKa U BBICOKOYACTOTHBIA UHTYKTOP.
Ha3nauenune mnia3MeHHOW TOPENKA WHAYKTOpa, UX
ycTpoicTBo. CKOpOCTh, HAPABJICHHE MIOTOKOB

6




WHEpTHOrO Ta3za, uX (QyHKkuuu. Pacnonoxenue
TOpPEJIKH M HMHIYKTOpPA OTHOCUTENIBHO HUHTepdeiica.
Cxema oOpazoBanus ¢axena 1iaa3Mbl. OCHOBHBIC
IIPOIECChl, MPOTEKAIoUIMe MpH  TpaHCHOpMaLUU
BJIQXXHOTO a’p0o30JI IO TOpesKke U (paxedy IUIa3Mbl.
XapakTepHble ~ 30HBl  IUIa3MEHHOro  (hakxea.
duznuecKkue XapakTepUCTUKU  (akena  IUIa3MBbl.
Temmeparyppl ¥ KOHLEHTpalMM  4YacTUl] B
aHanuTU4ecKor 30He. [lapasuTHbIi  BTOPUYHBIN
pasps Mexay Iula3Moil ¢ mHTepgeiicom, npoodaemMbl
CBsI3aHHBIC C HUM, UX YCTPaHEHHE.

7 | Obpa3oBanue [Iponeccsl ncnapenus, qUCCOLMAU, aTOMU3aLUU U Tecr
noHoB B ICII | nonuzauuu. BiusiHue omepaimoHHBIX MapaMEeTpOB
Ha IIPOLIECCHI MOHU3ALINH. O6pazoBanue

IMOJIOKUTCIIBHO 3aps’KCHHBIX HOHOB, O6pa3OBaHI/Ie
ABYX3apAAHbIX HOHOB, O6pa3OBaHI/IC IIOJIMAaTOMHBIX
HWOHOB, OKCHUJHBIX HOHOB, THAPOKCHUAHBIX HOHOB,

TUAPUJIHBIE HOHBI, aprujpl, oOpa3oBaHue
OTPHUIIATEIbHBIX HOHOB.

8 ATOMHO- O6mas XapaKTEePUCTUKA MeToJia aTOMHO- Tect
SMHCCUOHHAsA 3MUCCHOHHOU CIIEKTPOMETPUHU c UCII:
CIIEKTPOMET] SHEPreTUYECKUI  Tepexoia; NpUMep  IOSBIICHUS,
us ¢ UCIT nopsiiok  1meH Ha  obopyaoanme MCII-ADC;

MPEeUMYIIECTBO  IJIa3Mbl  Hepel  I[UIAMEHAMH;
MHOT03JIEMEHTHOCTh; MAaTpU4Hble 3()QeKTh; Maibli
BBIXOJ [P PaclbUICHUH; PAa3peLIeHNE B CPABHEHUH C|
AAC; tpeboBanue Bricokoro paspemenus ans NUCIIH
ADC cnekrpomerpoB. TeopeTuyeckue OCHOBBI
MeToza: Bo30yKJIeHHE aTOMOB M U3JIy4€HUE IMUCCHH;
aTOMHbIE U HOHHBIE JTMHUN; HHTEHCUBHOCTD JIMHUI; €€
3aBUCHUMOCTh OT Temmeparypbl. CocTaB aTOMHO-
SMHUCCHOHHOTO CIIEKTPOMETpA: TI'€HEPAaTOp BBICOKOH|
4acTbl, CHCTEMa IUIa3MEHHBIX TOPEIOK, PEXKUMBI
paboThl, pacnbUIEHHE, pACIbUIMTENbHAs —Kamepa.
OcHOBHBIE MapamMeTpbl YMUCCHOHHOTO CIIEKTPOMETPA]
— TIOCJIEIOBATENbHBIX U3MEPEHUN, MHOTO2JIEMEHTHBIX
U3MEpEeHUi], KOMOWHHPOBAHHBIX U3MEpEHUN.
Mounoxpomatopsl.  [lomexu  mpu  onTHYECKOU
smuccrnonHon UCII-ciektpoMerpun. AHanus
TBEPJBIX 00pa3IoB

9 | Nonnas onrtuka | Drambel pa3BuTUs HOHHOM ontuku B MC-UCII, Tecr
ncI Macc- | cUMMETPHUYHAsK ONTHKA, CHCTEMa COMILIEP—CKIMMED,
CIICKTPOMETpa o0ecrieyeHre YCIOBUH BaKyyMHpPOBAHHUSI OITHKH,

HECUMMCTPUYHAA NOHHAA OIITHKA, yCTpOﬁCTBa " y3JIbI
YHpaBJICHUA HMOHHBIM IMIy4YKOM, TCXHHUYCCKUC
XAPAKTCPUCTHKHU JJIA ONMMCAHUA MOHHOU ONTHKH.

2.3.2 3aHATHS CEMMHAPCKOIO THIA
(YueOHbIM NIAHOM 3AHAMUS CEMUHAPCKO20 MUNA He NPedyCMOMPeEHbL)
2.3.3 JlabopaTopHble 3aHATHUSI

B ocHoBe mocTpoeHus 1abopaTOpHOTro MpakTUKyMa «MeTOoAbI 3JIeMEHTHOTO aHAJIM3a B aHAJH-



THUYECKON XHUMHH» 3aJI0KEHBI COBPEMEHHBIE AOCTHXEHUsS B Macc-criekrpomerpuu ¢ MCII, atomHo-
smuccuonHou criektpomerpuu ¢ UCII, pazpaboTke u3MepuTeIrHOTO 000PYI0BaHUS M METOIMYECKOTO

oOecneucHus JaHHBIX MCTOJ0B aHaJIn3a.

No HaumenoBanue paznena TemaTuxa sansTmit/pabor dopMa TeKyIero
(TeMbr) KOHTPOJIS
L. 3amura
NCII-ADC omnpenenenue 31€MEHTOB B TOYBAXx. 1a60DATODHO
HCII-ADC ananu3 | UCIT-ADC onpeneneHue 31eMEHTOB B IPUPOIHBIX PECHBIX % P
Y MIATHEBBIX BOJIAX paboThl
(npe3eHTaIms)
2. 3amura
UCII-MC onpeienieHne SI€MEHTOB B IPHPOAHBIX MPECHBIX | J1a00pPAaTOPHOI
UCII-MC ananu3 pelt pPHpo P Patop
¥ TINTBEBBIX BOJIAX paboThl
(mpe3eHTaIms)

2.3.4 IlpumepHasi TeMAaTHKa KYPCOBbIX padoT

(Kypcosvie pabomul — He npedycmompeHvl)

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 oOOecleyeHUsl I CAMOCTOSITeIbLHOH pPadoThl
CTY/IEHTOB, 00y4YaIOUIUXCH MO TUCHUILINHE

Y4eOHO-MeTOoIMYeCKUe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl OO0YyYaroLUXcs U3 4ucia
WHBAJIMJIOB | JIMII C OTPaHUYCHHBIMH BO3MOXXHOCTSMU 3710poBbst (OB3) nmpenocrapistores B popmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3/10pPOBbS U BOCTIPUATHS HHPOPMALIUU:

Jlia 1 ¢ HapyIIeHUsAMU 3pEHHUS:

— B [1e4aTHOU (opMe yBEIMYEHHBIM HIPU(TOM,
— B (hopMe 2IeKTPOHHOTO TIOKYMEHTA,
— B ¢popMe ayauodaiina,
— B r1e4aTtHoM (hopme Ha si3bike bpaiins.
Jlns nun ¢ HapyeHUs MU ciyxa:
— B I1e4aTHO! (opme,
— B (popMe 3IEKTPOHHOTO IOKYMEHTA.
Jl1s U1 ¢ HapyIEeHUs MU OITOPHO-/IBUTaTENIbHOTO arapara:
— B IIeyaTHoOM (opme,
— B popMe 3IEKTPOHHOTO IOKYMEHTA,
— B dpopMe ayauodaiina.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA 00yYaroIUXCsl.

3. Oo0pa3oBaTre/ibHbIE TEXHOJIOTHH
s hopmupoBaHuS MPOPECCHOHATBHBIX KOMITETESHITHH B IMPOIIECCE OCBOCHUS Kypca UCTIONB3YETCs

TEXHOJIOTHUsI MPO(heCCHOHAIbHO-Pa3BUBAIOIIET0 O0YUYEeHHUs, MPEIyCMaTPUBAIOLIas HE TOJIBKO Iepeiady
TEOPETUYECKOI0 MaTeprasa, HO U CTUMYJMPOBAHNE U PA3BUTHE TPOJYKTHBHBIX I03HABATEIbHBIX 1E€HCTBUMN
CTYJEHTOB (Ha OCHOBE IICHUXOJIOTO-T1€JarOrMYeCKOil T€OpUN MO3TAHOro (POPMUPOBAHMS YMCTBEHHBIX
nelcTBui). AKTUBU3ALMY U HHTCHCU(UKALIMY [T03HABATEIbHOIO MpoLiecca CIOCOOCTBYIOT UCIIOIb30BaHUE
MOJICIMPOBAaHUE TPOOJIEMHBIX CUTYallUi, MyJIbTUMEIUIHBIC MPE3CHTAMH B JEKIIMOHHOM Kypce. B pamkax
71a00paTOPHBIX 3aHATHI MPOBOIUTCS YCTHBIM ONMPOC OCBOCHHOTO MaTepuaia i 00CYX/IEHUE B CTYACHYECKHX

HCCIIEIOBATENLCKUX TPYIINax pe3yIbTaToOB U3MEPEHUN.



CemecTp Bun 3ansiTuii Hcnoab3yeMble MHTEPAKTHBHbIE KouanuyectBo
(1, ITP, JIP) o0pa3oBaTejibHbIE TEXHOJIOTUH 4acoB

1 MopenupoBanue MpoOIeMHBIX CUTYaIUH,
JIEKIUs-KOHPepeHIIHs 2

VY CTHBIN OPOC OCBOEHHOI'O Marepuaia u
P 00CYX/IEHUE B CTYJICHUECKUX 4

3 HCCIIEI0BATENBbCKUX TPYIIAX
pe3yJIbTaTOB U3MEPEHUIA

Uroro: 6

IMoaroroBka AoKJIaga ¢ KOMIBLIOTEPHOW mpe3eHTamuei. J[oknan (ycTHoe cooOiieHue) mo
3amuTe Jab0paTopHOl paboTBl TpeACTaBIsAeT cOOOW KpaTtkoe (5—7 MHUH) U3IOKEHUE CYTH

BBIIIOJTHEHHON paboThl, COMPOBOKIAIOIIEECS KOMIbIOTEPHON npe3eHTauuei. [locneanss nomkHa

BKJIFOUaTh He Oosiee 12—15 ciaiigos.

4. OueHo4YHbIE CPeaCTBA ISl TEKYIEro KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOYHOM

aTTecTalnu

Texkymuii KOHTPOJb OCYIIECTBISIETCS B YCTHOH (opme
nabopartopHbix pabor. IIpomMexyTOuHBI KOHTPOJIb

CO6€C€,[[OB3.HI/I$I Inpu caave na60paT0pHHx pa60T. Hrorossrit KOHTPOJIb OCYHICCTBJISCTCA B BHUIC

OK3aMcCHa.

B IIponecce

IMpoOBOAUTCA B BHIC

CprKTypa OLHCHOYHBIX CPEACTB AJIsA TeKyllleﬁ Hu HpOMe)KyTO‘lHOﬁ arTrecranmum

KOZ[ 1 HAMUMCHOBAHUC

HanmenoBanne OLCHOYHOT'O CpeACTBA

Ne HHIUKaTOpa Pe3ynbraTel 00y4deHus (B COOTBETCTBHH C II.
. IIpomexyTouHas
/i (B COOTBETCTBHH C II. 1.4) Texymmii KOHTPOJIb
aTTecTays
1.4)
3HaeT COBPEMEHHBIH  TEOpEeTHYECKUU
HIIK-2.1. OcBoeHue YPOBEHb U BO3MOKHOCTHU CIEKTPAJIbHBIX
TEOPUH METOAOB METOJIOB aHaIM3a (aToMHO-
3JEKTPOTEPMHUUECKOMN a0COpOIIMOHHON CIIEKTPOMETPUH, Macc- TecT o teme,
ATOMHO-a0COPOIIMOHHOM | CHEKTPOMETPHU c WHIyKTHBHO 3ammra
POt POMEIP N o H 9 Bomnpoc k 3x3ameny
CHEKTPOMETPUH M Macc- | CBSI3aHHOM Iu1a3Moi). Ymeer pabotarh | JiabopaTopHOi
| CHEKTPOMETPHH C Ha COBPEMEHHOM AQHATUTHYECKOM paboThI
MHJyKTUBHO CBSI3aHHOW | CIIEKTpaJbHOM O00OpYyIOBaHMH (aTOMHO-
1a3Mon a0COpOIIMOHHBIH  CIIEKTPOMETP, Macc-
cnekrpometp ¢ MCII)
3HaeT METOABbl U MOAXOABI PpEIICHUS
(hyHIaMEHTAIBHBIX u MIPUKJIAHBIX|
AQHATUTUYECKON XUMHUHU c

WTIK-2.2. Pemats GyH- | pcnonp3opanuem CIIEKTPOCKONMYECKUX|

AaMCHTAJIbHBIC W TIPU- | MeTOJI0B. Ymeer peuiaTh
KIaJHbIC 3a/1a41 aHa- | (hyHIaMeHTaIbHbIE H MIPUKJIAIHbBIE
M . Tect 1o Teme,
JIMTHYCCKON XUMHH C 33a4d aHAJIMTUYECKOM XHMHH C 3amuTa
2 UCIHOIB30BAHNCM TCO- | pCIIONB30BAHMEM  TEOPETHYECKMX M naGopaTopHoii
PETUYECKMX U MPAKTH- | [pakTUYECKMX  3HaHUH B olyacty pPaBoTHI

YeCKHUX 3HaHMI1 B 00J1a- CIICKTPOCKOITMYICCKUX MCTOIOB.

CTH CIIEKTpOCKONIMYE- | Brameer oOmBITOM — HCCIIENOBATENBCKON
CKHX METOJIOB pabOTBl HAa CEpUHHOM  CHEKTPATBHOM
000pyI0BaHUH, MIPUMEHSAEMON B

AHAJIMTHYCCKUX NCCICAOBAHUAX

Bomnpoc k 3x3amMeny|

BBIITOJIHCHH A

ompoca/recta W



4.1 Ilpumepnl BONPOCOB /Jisl TECTUPOBAHMS U TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH
1. OcHOBHBIE IPUHIUIIBI COBPEMEHHOM aHATUTHYECKOM MacCC-CIEKTPOMETPHUM C WHIYKTUBHO
CBS3aHHOM IUIA3MOH U €€ OTIIMYME OT KJIACCUYECKON CXEMBI.
2. U3mepuTenbHas cxemMa aTOMHO-(JIyOpPECIIEHTHOTO CIIEKTPOMETPa.
3. Cxema »JHEpPreTMYECKUX IMEpPeXOfO0B JJIEKTPOHOB B METOABl ATOMHO-3MHUCCHOHHON
CHEKTPOMETPHUHU.
4. Crioco6s1 BBOJIa 11po6 B tua3zmy B Metoae MCIT-MC.
5. CumMeTrpuuHas HoHHas ontuka. OTOOp MPOoOkI IIa3Mbl B HOHHYIO OINTHKY.
6. O0ecrieueHre BaKyyMHOM CHCTEMOM HOHHOM ONTHUKH Macc-criekTpoMeTpoB ¢ MCTI.
7. AccumeTpryHasi MOHHas onTuka macc-criekrpomerpos ¢ UCII.
4.2. IIpumep 3K3aMeHAIHOHHOTO OWJIeTa
KYBAHCKUM T'OCYJIAPCTBEHHbBIY YHUBEPCUTET
@DaKynbTeT XUMUHU U BHICOKHX TEXHOJIOTHIA
DK3aMeH 10 AucuuIuiHe “Teopus U IpaKkTHKa CIIEKTPaIbHBIX METO/I0B aHaIu3a”
Hanpasnenue noarorosku — 04.04.01 Xumus
[Tpoduns MOArOTOBKH — « AHATUTUYECKAS XUMUS)

buner Ne 1
1. KoHCTpyKIIKS M XapaKTepUCTUKU UCTOYHMKA M1azMeHHo ropenku UCII-MC cniektpomerpa.
2. OT10op ma3Mel B Macc-CIEKTPOMETP.
3. ®u3nyeckue CBOMCTBA MJIa3MBbl.
3aBenyrouuii kadeapoil aHaTUTHYECKON
XUMUH, 1.X.H., Ipodeccop 3.A. Temepnarien

Kpurtepun oneHnBanus pe3yJibTaTOB 00y4eHHUs

Onenka Kpurepuu onieHuBaHMs 1O SK3aMEHY

OLIEHKY «OTJIMYHO» 3aCIyKHBAET CTYAECHT, OCBOUBLINIA 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TEOpeTHYecKui  martepuan 0Oe3  MHpoOesos;
BBITOJIHUBIIMNA BCE 3aJlaHUs, MPEIyCMOTPEHHbIE yUeOHBIM IUIAHOM Ha

Bricokuii
BBICOKOM KaueCTBEHHOM YPOBHE; MIPaKTUYECKHE HaBbIKU
YPOBEHb «S5» N
R — npo¢eCCHOHATBLHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHUH C(POPMUPOBAHBI.
CryzneHT cBOOOJHO BIIaZie€T TEOPETHMUECKUM MaTepuaioM (3HaeT Kak
OCHOBHBIC, TaK U CHeUU(UUYECKHE CHHTETHUYECKHE METOJbl, a TaKKe
MEXaHHU3Mbl OCHOBHBIX PEaKI[Hil) U CIIOCOOEH CaMOCTOSITENIbHO PELIUTh
9K3aMEHAIMOHHYIO 33Jauy.
OLICHKY «XOpPOIIO» 3acily’>KUBAaeT CTYJEHT, MPAKTUYECKH IOJTHOCTHIO
. OCBOMBIIMHM 3HAHUS, YMEHMsS, KOMIETEHUUH U TEOPETUYECKUI
Cpennuii ypoBeHb

Marepuai, ydeOHBbIE 3aJaHus HE OIICHEHb MaKCHMAaJIbHBIM YHCIOM
0a/ioB, B OCHOBHOM C(OpPMHUPOBAN MpaKTUYECKHEe HaBBIKU. CTyIeHT
XOpOIIIO  BJIAJICET TEOPETUYECKHM MaTepHalioM, 3HAaeT 0a30BbIC
CUHTETUYECKUE METOAbl M HMMEET IMPEICTABICHUE O MEXaHU3Max
OCHOBHBIX CHUHTETHUYECKH BAKHBIX PEAKIIMN, CIOCOOEH CIPaBUTHCA C
AK3aMEHALlMOHHOW 3a/adyeil 4Yell Nph HE3HAYUTEIBHOM ITOMOLIM CO
CTOPOHBI MPENOAABATEIIS.

«4» (xopotIIo)
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OLICHKY «YHOBJICTBOPUTCIILHO» 3aCIyKMBACT CTYACHT, YaCTUYHO C
Hp06eJ'IaMI/I OCBOMBIIMH 3HaHH, YMCHUA, KOMIIECTCHII U n

IToporossrit TEOPETUYECKH Marepuai, MHOTHe Yy4eOHble 3amaHus Jubo He
YPOBEHb «3» BBIMIOJHWI, JIMOO OHU OLEHEHbl YHUCIOM OauioB OMU3KUM K
(Y1OBNETBOPUT | MHHHMAJIBHOMY, HEKOTOPBIC IPAKTUYECKUE HABBIKA HE CHOPMHUPOBAHBI.

€JIbHO) CryneHt 3HaeT 0a30Bbleé CHHTETUYECKHE METObl, OJHAKO IIOXO

pa3bupaercs B CHenUpUYECKHMX METOJaX M MEXaHH3MaX OCHOBHBIX
peaKIuii, ¢ TPYIOM CHpaBJSIETCS C SK3aMEHAIIMOHHOW 3ajavyeld mnpu
CYLIECTBEHHON TMOMOIIM CO CTOPOHBI

IpenoaaBaTesl.

OLICHKY «HEYIOBJICTBOPUTEIILHOY 3aCIy)KUBACT CTYJICHT, HE OCBOMBIIHUIMA
3HaHUWsA, YMCHHA, KOMIICTCHIUN U TeOpeTI/I‘-IeCKI/Iﬁ Marcpuall, y‘-IC6HBIC

MuHUMAaIIbHBIN
YPOBEHB «2» 3aJlaHusl HE BBINOJIHWJI, IPAKTUYECKHE HABBIKU HE C(HOPMHUPOBAHBI.
(HEeyIOBETBO CtyfeHT HE crmoco0eH pemuTh SK3aMEHAMOHHYIO 3a7]ady Jaxke ¢
MOMOUIBIO  TIpEnojaBaresisi M  IUIOXO  BJIAJICET  TEOPETHUUYECKUM
PHUTENBHO)

MarepuasioM  (HaOIIOIAI0TCS CYIIIECTBCHHBIC OIIUOKH npu
o0cyxIeHUN 0a30BbIX
CHHTETUYECKHUX METOJIOB).

OrneHouHble CPEACTBA Il MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS
BBIOMPAIOTCS C YUETOM MX MHINBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIUAAM U JIMIAM C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbS
IPEOCTABIIACTCS JOMOJHUTEIbHOE BpEeMS /71l IOATOTOBKU OTBETA Ha SK3aMEHE;

— IPU TPOBEJCHUU IPOLEAYpPbl OLIEHUBAHMS PE3yJIbTaTOB OOYYEHHs MHBAIMJOB M JIMI[ C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IIPEIYyCMATPUBACTCS HCIIOJIb30BaHUE TEXHHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— P HEOOXOAUMOCTH Il OOYYAIOIIMXCSl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS U
MHBAJIUOB MPOLEAYPa OLEHUBAHUS PE3yJIbTaTOB OOYYEHHUS MO JUCLUIUIMHE MOXKXET MPOBOAUTHCS B
HECKOJIBKO JTAIOB.

[Iponienypa oLeHUBaHMSA pe3yabTaToB OOYYEHHMS WHBAIMIOB M JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 3/I0pOBbSl 1O JUCUUIUIMHE (MOXYJIO) TPEAyCMaTpUBaeT IPeIOCTaBICHUE
uHpopManuu B popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbS U BOCIIPUATHS UH(OPMAIIUH:

Jist it ¢ HapyTIEHUSIMA 3PSHUS:

— B 11eyaTHOU (hopMe yBETMYEHHBIM IIPUPTOM,

— B (popMe JEKTPOHHOTO IOKYMEHTA.

Jlns man ¢ HapylIeHHUsIMH cltyXa:

— B [Ie4aTHOU opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

J1Jist AT ¢ HapyYIISHUSIMU OTIOPHO-/IBUTATEIBHOTO amiapara:

— B [Ile4aTHOHU (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00Yy4arOIUXCsl.

5. llepeyennb yueOHOH TUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1. YueOnas tureparypa
1. Békkep 0. Cnexrpockonus. [lox pen. A.A. Ilyneiuesa, M.B. IlongkoBoit. — M.: TexHo-
ctepa, 2009.
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2. Bacunbesa B.U., CrosnoBa O.®., llIkyruna 1.B., Kapnos C.U. CnekTpanbHble METOIbI
ananm3a. [Ipaktuueckoe pykoBoactBo. — CII6.: M3marenscTBO «Jlauby, 2014. — 416 c.

https://e.lanbook.com/reader/book/50168/#4

3.01to M. CoBpemeHHBIE METObI aHaTUTHYeCKON Xxumun. — M.: Texnocdepa, 2008. — 281 c.
4. Mak-Maxon [[)x. AHasiuTrueckue npuOopsl. PykoBoACTBO 1Mo 1abopaTopHBIM,

MOPTAaTUBHBIM U MUHHUATIOPHBIM ITprbopaM. — CII6.: LlenTp 0O6pazoBaTenbHBIX IPOrpaMM

[podeccus, 2009. — 366 c.

5.2. llepuoauyeckue U31aHus
1. «KypHnan ananutuueckoit xumuny, Poccusi, Mockaa.
2. «3aBojckas madoparopus. luarnoctuka Marepuaion», Poccus, Mocksa.

3. «AHanuTHKA U KOHTPOJbY, Poccusi, ExatepunOypr.

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBPeMEeHHbIe MPo(ecCHOHAIbHbIE 0a3bI JAHHBIX U
HH(OpPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0u0ImoTeuHbIe cucTembl (ABC):

1. DBC «IOPANTY https://urait.ru/

DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

Nl

IIpodeccnonanbHbie 0a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! nzgarensctBa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubaunoreka (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIIMX 3aMaJHbIX HAYYHBIX KypHaJIOB Ha Poccuiickoit
iatdopme HayuHbIX xKypHaoB HOUKOH http://archive.neicon.ru
7. HanumonanbHas aeKTpoHHas OubimoTeka (IocTyn K DJIeKTpOHHON OnOIMoTEeKe
muccepraiuii Poccuiickoit rocynapcrsennoit oubnuorexu (PI'b) https://rusneb.ru/
8. DnekrtponHas koyutekuus Oxcdopackoro Poccuiickoro donna
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/

A S

Pecypchl cBOOOIHOIO 10CTYyNA:

1. AwmepukaHcKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. [TloxHbIE TEKCTHI KAHAJACKHUX AMCcepTanuid http:// www.nlc-bne.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
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4. Wnadopmanronnas cucrema "EnnHoe 0OKHO J0CTyIa K 00pa3oBaTebHbIM pecypcam”
http://window.edu.ru/;
5. Enunas xoyutekuus nudpoBbIX 00pazoBaTeabHBIX pecypcos http://school-collection.edu.ru/ .

Co0cTBeHHBIE 2JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U MH(opMaluoHHbIE pecypcbl KyoI'Y:
1. Cpema MOIyIBHOTO IMHAMHYECKOTO 00y4yeHus http://moodle.kubsu.ru
2. ba3a y4eOHbIX IJIaHOB, Y4EOHO-METOANYECKIX KOMIUIEKCOB, ITyOIHKAIUN 1
KoH(pepeHwmii http://mschool.kubsu.ru/
3. bubnmnoreka nH(MOPMAIMOHHBIX PEeCYpPCcOB Kadeapsl HHHOPMAIIHOHHBIX
o0pa3oBaTenbHbIX TEXHOIOTUH http://mschool.kubsu.ru;
4. DnektpoHHbIH apxuB gokyMeHToB KyOI'Y http://docspace.kubsu.ru/

6. MeTonuyeckue yKa3aHus JAJ151 00y4a0IIUXCS 0 0CBOECHUIO TUCHUTIINHBI

YcnenrHoe u3ydeHHe TUCHUIUIMHBI «Teoprs M MpakTUKa CHEKTPAIBbHBIX METO/OB aHAIN3a»
TpeOyeT OT CTYJEHTOB PEryJISIPHOTO MOCEUICHHUS JISKIIHIA, a TAK)KE aKTUBHOM pabOThI Ha MPAKTUYECKUX
3aHATHUSX, BBIITOJHEHHUS TECTOBBIX MIPOBEPOYHBIX PAaOOT, BBIMIOIHEHUS M 3alIUTHI JJAOOPAaTOPHBIX padoT,
03HAKOMJICHHUS C OCHOBHOM U JOTMOJIHUTEIBHON PEKOMEHAYEMOM TUTePaTypOl.

[1py MOATOTOBKE K JICKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEHIyeTCs:

1) mpocMOTpeTh 3alucyu MpeabIAyIIel KM 1 BOCCTAHOBUTH B MaMSITH paHee U3YUYCHHBIN
Marepuai;

2) Gerso MpocMOTPEeTh MaTepuai MPEACTOSIICH JEKIUH, C LEIbIO0 JIUIIEro YCBOSHUS! HOBOTO
MaTepuana;

3) camocToATenbHO MPOopaboTaTh OTNENbHBIE (PpAarMEHTHI TEMbI MPOIUION JEKIUH, €CIIU 3TO
HE00X0IUMO.

IIpy KOHCHEKTHPOBAHUM JIEKIIMOHHOTO MaTepuajlia CTYACHTaAaM HYXHO CTPEMHUTbCS KpaTKoO,
CXEMaTHYHO, TIOCJIEJIOBATEIBHO U JIOTHYHO (PUKCUPOBATH OCHOBHBIC TIOJIOKEHHUS, BHIBOBI, 0000IICHHS
U GOPMYJIMPOBKH, HE MBITASICh 3aIMCaTh BECh MIPEIO0IaBaeMblil MaTEepUall CIOBO B CJIOBO.

[1py MOATOTOBKE K JIAOOPATOPHOMY 3aHSATHIO PEKOMEHITYETCSI:

1) BHEMATEIEHO N3YyYUTh MaTepHall IPEACTOSIIEH pabOTHI U COCTABHUTD TUIAH €€ BBHITIOIHEHHS;

2) yAenuTb TOBBIIIEHHOE BHHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOEHHOCTSM MpEeACTOSIIEH
paboThl (MCIIOIB3YEMBIM PEAKTHBAM M 000PYOBaHMIO, a TAKKE TEXHUKE PaOOTHI C HUMH);

Brimonnate 1abopaTopHyto paboTy HEOOXOIUMO aKKypaTHO M MOCIIE€A0BAaTEeNbHO, OTpaXkas Bce
€€ OCHOBHBIE 3Tambl B JIaOOpaTOpHOM ypHane. JlJis yCHemHo# 3amuThl J1abopaTOpHOW paboThI
HEOOXOMMO TINATENIBHO M3YyYUTh JIEKIHOHHBI M, €CIM 3TO HEOOXOIUMO, JIOTOJIHUTEIbHBIN
TEOPETUYECKHIA MaTeprall 0 TeMe paboThl, a TaKXKe MPABUIILHO 3aIOJHUTH JTAOOPAaTOPHBIN JKypHAII,
c/ienaB Bce He0OXO0IUMbIE pacueThl U chopMyIMpOBaB BHIBOJIBI 110 NMPOJIEIaHHON padoTe.

[1py MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO PEKOMEH Ty eTCsI:

1) 03HAKOMHTBCS C TEMOM U IUIAHOM 3aHSATHS, YTOOBI BBUICHUTH KPYT BOIPOCOB, KOTOpBIE
OyyT 00CY>X/1aThbCsI Ha 3aHSATHU;

2) mnopaboTaThb C KOHCHEKTOM JIEKIIMM [0 TeMe 3aHATHs, a TaKKe O3HAKOMHUTHCA C
pPEKOMEHIyeMOl  JuTeparypod U (MpU  HEOOXOJUMOCTH) JOMOJHUTEIHHBIMH  HCTOYHHKAMU
UHpOpPMAalLIMU B BHJIE TIEPHOANUYECKUX U3AaHui 1 IHTepHeT-pecypcoB.

[Tpu BBHITIONTHEHUH TPAKTHYECKOW pabOTHI CTyIEeHTaM HEOOXOJAMMO OTMEUYaTh T€ BOMPOCHI U
pas3zienbl, KOTOpbIe BBI3BIBAIOT y HUX 3aTPyJHEHMSA. C LEJIbI0 MOCTENyIOIeld KOHCYIbTAalluh Y
npernoaBatens. Kakaplit CTYICHT JOJDKEH CTPEMUTHCSI aKTUBHO paboTaTh Ha MPAKTHYECKUX 3aHATHUSIX
¥ YCIEIIHO BBIMOJIHATH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrosiTenpHas padoTa HapsALy C ayAUTOPHOW TPEICTaBIsACT OAHY M3 BAKHEUIINUX (Hopm
yuebHoro mpouecca. CamocrositenbHas pabora — 3TO IJIaHHpyeMmass palboTa CTYICHTOB,
BBIMIOJHSAEMAsT MO 3aJaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero
HEMnocpeACcTBeHHOro yyactus. CamocTosTeNnbHas paboTa mpeqHa3HauyeHa HE TOJBKO JUIS OBJIAJCHUS
MIPEACTABICHHON AWCIUIUIMHOW, HO M 11 (JOpPMUPOBAHUSI HABBIKOB pabOTHI BOOOIIE, B yUCOHOM,
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HAYYHOU, TPO(ECCUOHATBFHONW AESITeTbHOCTH, CIIOCOOHOCTH TMPUHUMATh Ha CeOS OTBETCTBEHHOCTb,
CaMOCTOSITENILHO PelIaTh BO3HUKAIOIINE TPOOIEMbl, HAXOIUTh MPABHIBHBIC PEIICHUS H T.II.

B ocBoeHMHM IUCHUIUIMHBI WHBATUAAMH W JIMIAMH C OTPAHHMYEHHBIMH BO3MOXXHOCTSIMU
30pOBbsl  OOJIBIIOE 3HAYCHHE UWMEET WHAMBHAyajdbHas YyuyeOHas paboTra (KOHCYJbTALIUH) —
JIOTIOJTHUTEIILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanpHble  KOHCYJBTAIMM 110  MPEAMETY  SIBJISIOTCS  BaXHBIM  (aKTOPOM,
CIIOCOOCTBYIONUM HWHAMBUAYyIH3AIMA OOYYCHHs] M YCTAaHOBIICHUIO BOCIHTATEIHLHOTO KOHTAKTa
MEXIy TpernojiaBareieM 1 00yJaroluMCsl HHBAJIHIOM WJIH JIMIIOM C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3JI0POBBSI.

7. MaTepuajibHO-TeXHUYECKOE o0ecredeHue 1Mo AUCIUIJINHE

HanmeHoBaHMe cliemHAJIbHBIX

OCHaIIIeHHOCTL ClIIeMaJIbHbIX

Hepeqeﬂb JIMICH3UOHHOTO

noMeleHui noMeleHuit NMPOrPAMMHOI0 o0ecnevyeHust
VyeGHBIC ay[UTOPHH  JUIA Meb6enn: yuebHas meOeb _ . .
NPOBEICHHS ST TeXHqucgne cpeacta Microsoft Windows; Microsoft
OoOy4YeHHs: DKpaH, MPOCKTOP, Office
JIEKIIMOHHOTO THIIA KOMITBIOTED
YueOubie  aynutopuu i | MeGenb:  yuebHass  mebenb
MIPOBEICHUS " 3amuThl | TexHudeckne CpencTBa
J1a00paTOPHBIX pabot. | oOyueHus:
JlabopaTopusi ~ OPraHMYECKOM | MEPEHOCHOE MYJIbTUMEIUUHOE
xumuu (ayn. 249C, 252C) o0opy10BaHue (HOYTOYK,
IIPOEKTOP)
Ob6opynoBanue:
CTeIMAT3UPOBAHHAS

naboparopHas mMeOenb (CTOJBI,
CTYJIbs1, IKa(BI TSI PEAKTUBOB
U 000pyIOBaHUSA, BBITSHKHBIE
mKagbl), CpeacTBa MOXKAPHOUN
0e3- OmacHOCTH M OKa3aHHs
IepBOU MEIUIUHCKON
MTOMOIIY, XUMHYECKasi IMOCyJa
u o0opyoBaHue, BECHI
abopaTOpHBIE  DIIEKTPOHHBIE,
ANEeKTPOIUIUTKH — 2 TIT.,
CYIIWIBHBIA TIKag, MEMaIKu
MEXaHuJyeckue — 8  IIT.,
memanku MarauTHeie IKA HS
3 — 4 mr— 8§ mT., XUMHYECCKHUE
pe- AKTHBBI. Macc-
CHEKTPOMETP C€ HHAYKTUBHO
CBsI3aHHOM Ma3mMon [SP- MS
XSeries2 (Thermo Scientific,
USA), ATOMHO-
OMHCCHUOHHBIN CIIEKTPOMETP C
WHIYKTUBHO  CBA-  3aHHOU
miazmoir  iICAP 6000 Series
(Thermo Scientific, USA).

Microsoft Windows; Microsoft
Office

VY4eOHble ayTUTOPUH JJIs
KypCOBOTO TIPOEKTHPOBAHHS

(BBITIOJIHEHUS
KYPCOBBIX padoT)

Kypcogas pabota He mpe1ycCMOTpeHa y4eOHBIM TJIAHOM.
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Hns  camocTosATeNbHOM ~ paboThl  OOyyaromuxcs  MPEeIyCMOTPEHBI  MOMEIICHUS,
YKOMITJICKTOBAaHHBIE CIIEHUAIIN3UPOBAHHON MeOenblo, OCHAIICHHBIE KOMIBIOTEPHOH TEXHHUKON C
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTh «MHTepHeT» M obecnedyeHHueM J0CTylna B 3JIEKTPOHHYIO

nH(OPMaLIMOHHO- 00Pa30BaTEIbHYIO CPEYy YHUBEPCUTETA.

HauMmenoBanue nomereHuii
JUTSL CAMOCTOSITEIBHON paOOTHI
oOyyJaronmxcs

epeYeHb JTUIICH3UOHHOTO
POrPaMMHOTO
o0ecrieueHus

OcHAIIEHHOCTh NOMEIIEHUN I
CaMOCTOSITEIILHON paboThl 00yJarOIINXCS

MebGenb:  yueOHas  wmebenp  Komrekt
CHeHATU3UPOBAHHON mebenu:
KOMIIbIOTepHBIE  cTosibl  OOopynoBaHue:
KOMITBIOTEPHAsI TEXHUKA C TMOAKIIOUYCHHEM K
MH- (OpPMAIMOHHO- KOMMYHHUKAIMOHHOW
cetn «MHTEp- HET» © JOCTYIOM B
DIIEKTPOHHYIO UH(POPMAIIMOHHO-

ITomemenue gis

CaMOCTOSITENIbHOM PabOTHI Microsoft Windows;

oOy4aromuxcst (Y4UTaTbHBIN 3all " Microsoft Office
N 00pa3zoBaTesbHYI0 Cpefy 00pa3oBaTeIbHON
Hayunoii On0moTexn)
OpraHu3aIuy, BeO-KaMephl,
KOMMYHUKAITMOHHOE o0opyI0BaHue,

oOecrieunBarolee JOCTyll K CETH MHTEPHET
(MpoBOJIHOE COEIMHEHHE M OECIpPOBOIHOE
coeTMHEHUE 0 TexHoyoruu Wi-Fi)

MebGenb:  yueOHas  wmebenp  Komrekt
CHeIUaIN3UPOBAHHON MeOenu:
KOMITbIOTEpHBIE  cToJbl  OOOpynoBaHuUE:
KOMITBIOTEPHAs] TEXHHUKA C TIOJKIIOYEHUEM K|
WH- (HOpPMAIMOHHO- KOMMYHUKAIITMOHHOU

[Tomemenue st cetu «MHTep- HeET» © JOCTYIOM B . .
R Uﬂ p octy Microsoft Windows;
CaMOCTOSITENIbHOM pabOThl  PIEKTPOHHYIO MH(GOPMaIMOHHOA .
. Microsoft Office
obyuyaromuxcs (aya. 252C)  joOpazoBaTenbHyl0 cpeay o0pa3zoBaTeiabHOMH|
OpraHu3aluy, BeOKaMepBhl,
KOMMYHUKAITMOHHOE o0opyI0oBaHue,

oOecrieunBarolee J0CTyl K CETH MHTEPHET
(MpoBOJIHOE COEOMHEHHE M OecIpOBOIHOE
coenuHeHue o TexHonoruu Wi-Fi)
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