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1. OFBEM JJUCHUIIJINHBI
Bceero: 3 3aueTHbIX equHMIBI TPyHoeMKocTH (108 akageMHUECKUX 4acoB)

QOunas popma o0yueHust

N Ha Bcro Cemectp
Bun yuebHoi paboTbl
TUCIUTUTAHY 6

AyauTopHbIe 3aHATHS (KOHTAKTHAasi padora ¢
npenojgaBarejeM), BCero 4acoB 74 74
B TOM 4HcCJIe:
Jlexuun 24 24
JlaGopaTopHbie pabOThI 50 50
CaMmocTosiTe1bHasi padoTa, BCero 4acoB 34 34
B TOM 4HcCJIe:
IToaroToBKa K 3K3aMeHY 27 27
Jpyrue Buapl caMOCTOSTENIBHON pabOThI v v
(caMocCTOsATENHHOE U3YUYEHHE TeM (Pa3esioB) TUCIUTUIMHBI)
By npoMe:KyTO4HOI aTTecTalMu JK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTb TUCHUILIUHBI H TPY10€MKOCTb I10 108 108
ceMecTpam, 4acoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

JucuuiuinHa «®u3nueckue METoAbl UCCIIE0BaHUS» OTHOCUTCS K 4acTu, (popMupyemoi
y4aCTHHKaMHU 00pa3oBaTeNbHBIX OTHOIIEHHH Ooka b1. Jluciumnmuna mpoBoauTcs B 6 cemectpe.

W3yuenune nucHUIUIMHBI Oa3UpyeTcsl Ha pe3ysbraTax oOyueHHs, chOpMUPOBAaHHBIX MPHU
W3YYEHUHU CIIEYIOIINX AUCLUILINH:

- Maremaruka,;

- ®u3ukKa;

- Uadopmarunka;

- Heoprannueckas Xxumus;

- Ousnueckas XUMus;

- AHanuTH4YeCKas XUMHUS;

- Oprannyeckasi XMUMHs;

TpeboBaHUsl K BXOAHBIM 3HAHUSAM, YMEHUSAM, HABbIKAM U KOMIIETEHIIUSIM:

- BJIaJICHUE HAaBbIKaMU Pa3rOBOPHO-OBITOBON peuy;

- TNOHMMAaHHWE YCTHOW (MOHOJIOTMYECKOW M JMAJIOrMYecKol) peud Ha OBITOBBIC |
OOIIEKYIbTYpHBIE TEMBI,

- BJIaJieHue HauboJjee ynoTpeOUTEeNbHOM rpaMMaTUKON U OCHOBHBIMU IPaMMaTHYECKUMU
SBJICHUSIMHU, XapaKTEPHBIMHU Il YCTHOW U MMHCbMEHHOM peyun MOBCEAHEBHOIO OOLICHNUS;

- 3HaHue 0a30BOM  JIEKCMKM, NPEICTABISIIOIIEH  CTWJIb  ITOBCEJAHEBHOIO U
OOLIEKYIbTYPHOTO OOIIECHHUS,

- OCBOEHHUE CIEAYIOUIMX KOMIIETEHLMH Ha YypOoBHE He Hmxke mnoporoBoro: YK-1
(CnocobeH ocymIecTBISTh KPUTHUSCKUI aHAM3 MPOOIEMHBIX CHTYalUil HA OCHOBE CHCTEMHOT'O
noaxona, BeIpabareiBaTh crparteruto AedctBuii), OIIK-1 (CnocobeH aHalIM3MpOBarTh,
UHTEPIPETHPOBATh U 0000IATh PE3ybTaThl 3KCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETHUECKUX
pabor xummyeckoir HampasieHHocTH), OIIK-2 (CnocoOeH NpOBOIUTE  XUMHYECKHI
9KCHEPUMEHT C MCIOJb30BAaHMEM COBPEMEHHOI0 O0OpYIOBaHUs, COOMIO/as HOPMbI TEXHUKU
6e3onacHocTr); OIIK-3 (CiocoOeH npruMeHsITh PacueTHO-TEOPETHUSCKIE METOIBI JJISl M3Y4CHHS
CBOMCTB BELIECTB M IPOLIECCOB C HX YYAaCTUEM, HCIIONIb3ys COBPEMEHHOE IPOrpaMMHOE
obecrieueHne W 0a3bl JaHHBIX mnpodeccuoHanbHoro HasHaueHus), OIIK-4 (CmocoOen
IUITAHUPOBaTh pPabOThl XMMHUYECKON HampaBlIEHHOCTH, 0OpabaTbiBaTh W HMHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YyJIbTaThl C UCIOIb30BAHUEM TEOPETUUECKUX 3HAHUM U NMPAKTUUYECKUX HABBIKOB
perieHuss Maremathyeckux u  ¢usmueckux 3amgad), OIIK-5 (Crnocober wucnonb30Bath
nH(pOpMallMOHHbIE 0a3bl JAHHBIX U aalTHPOBATh CYILIECTBYIOIINE IPOTPAMMHBIE MPOAYKTHI JIIsI
pewmieHus 3afad  Mpo(ecCHOHANBHOW JIeATENIbHOCTH C YYEeTOM OCHOBHBIX TpeOOBaHMMH
UHGOPMAIIMOHHOM 0E30MaCHOCTH).

3. IJIAHUPYEMBIE PE3YJIbTATbBI OB YYEHUA

Henpro wm3ydeHus AUCHUIUIMHBL «DPU3UYECKUE METOABl HCCIEAOBAHUS» SABISETCA
U3Y4YeHHE U YIIyOJIeHHEe TEOPETUYECKUX OCHOB, METOJIOJIOTMM M OCHOB TMPaKTHYECKOTO
WCIIOJIb30BAaHUSI MHCTPYMEHTAIBHBIX METOJIOB HCCIIEIOBAHUS.

3agagaMi OCBOSHUS TUCITUIIINHEI «PHU3UUecKre METOABI MCCIIEIOBAHUS) SIBIISIOTCS
- PAacKpBITHE OCHOBHBIX (DU3UYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH, Ha KOTOPHIX OCHOBAHO
nercTBre (PU3NUECKUX METOI0B HCCIICOBAHUS;

- O3HAKOMJIEHHE OOYydYalIerocs cOo CXeMaMH U JTalmaMH TPOBEACHHS HCCIEAOBAHUS C
MPUMEHEHHEM TPUOOPHBIX METOIOB;

- o0y4yeHHE HaBBIKaM BIAJCHHS MPUOOPHBIM U METOJUYECKHM OOECIeUeHUEM Ppa3TUYHBIX
(U3UYECKUX METO/IOB;



- oOydeHHE BHJICHUIO TPUMEHEHHUs (U3NYECKUX METOIOB TIPU HCCICIOBAHWU BEIISCTB U
IPOLIECCOB.

Komnerenmuu, popmupyeMsie B pe3ylibTaTe OCBOSHUS TUCIUILIHHBL:

. CriocobeH mmaHupoBaTh pabOTy W BBHIOMpATh aJEKBATHBIE METOJbI PEIICHHUS Hay4HO-
MCCIIEIOBAaTEIbCKUX 33/1a4 B BHIOPAHHOW 00JACTH XUMHH, XUMHYECKOH TEXHOJIOTHH WIIN
CMEKHBIX ¢ Xumuei Haykax ([TK-1);

. CriocoOeH OmpenesisaTh CIoCoObl, METOAbI M CPEICTBA PEIICHUS TEXHOJOTMYECKUX 3a/1ad
(TIK-3);

. Crioco0OeH HMCIOJIb30BaTh AHAIUTHYECKHE METOJbI UCCIICIOBAHMS B aHAIM3E Pa3IUYHBIX
00bexToB (ITK-5);

. CriocoOeH OpraHu30BBIBATh U MPOBOUThH PA3IUUHBIC MEPOIIPUATHS B TPO(ECCHOHATBHON

chepe nesrenvhoctu (IK-7).

B pesymbrare wu3ydeHHs JTUCHUIUIMHBI «DU3WYECKHUE METOABI  HCCIICOBAHUS
00yYaroIuics TOJIKEH:
- 3HaTh NPHUHIMITAAIHHBIE OCHOBBI BO3MOXKHOCTEH M OTPAHWYCHHHN TMPUMEHEHUS BasKHEHIIIHX
JUIE XMMHKOB (DU3UYECKUX METOJOB HCCIICAOBAaHUS (CIEKTPOCKONHUS YyiabTpaduoIeToBas,
uH(ppakpacHas 1 KOMOWHAITMOHHOTO PACCESHUS, SICPHBI MAarHUTHBIA PE30HAHC, JICKTPOHHBIN
napaMarHUTHBIN PEe30HAHC, MacC-CIIEKTPOMETPUS, TU(HPAKTOMETPHUS U ONIPEICIICHHE TUTTOIBHBIX
mMomenToB) (s [TK-1);
- 3HaTh YCTPOWCTBO M MPHUHIUIBI PaObOTHl TPUOOPOB ISl HMHCTPYMEHTAIBHBIX METOJIOB
uccienosanus (s [1K-1);
- YMeTh caMOCTOSITEIPHO CTABUTH 3a7[auy UCCIICAOBAHUS C IPUMEHEHHUEM (PU3UYECKUX METOJIOB,
BBIOMpATh ONTUMAIBHBIC ITYTH U METOJIbI PEIICHHUS 3a/1a4;
- YMeTh MpaBWIBHO WHTEPIPETHPOBATH PE3YJIbTAThl UCCIECIOBAHMS BEUISCTBA WM TpoIiecca,
COIIOCTABJISITh UX C PE3YJIbTaTaMH, MOJTYICHHBIMU JIPYTUMHU METOIAMU;
- YMeThb paboTtaTh ¢ y4eOHOM, HAyYHOM, CIPaBOYHOM JauTepaTypoi, 6azamu nanueix (s [1K-3,
[1K-5, TIK-7);
- BnageTpr HaBbIKaMu U TipreMaMu pabOTHI ¢ MPUOOPAMU U METOUKAMHU;
- Bnaners HaBbIKaM# 00paOOTKH MEPBUYHBIX PE3YITHTATOB SKCIIEPUMEHTA;
- Brnanmers HaBbikamu pabotel ¢ [IK, HeoOxomumpiMu ansi 0OpaOOTKH W TMpEACTaBICHUS
pe3yabTatoB skcrepumenTa (s [TK-1, TIK-3, TTK-5, TTK-7).

WNHnukaTtopsl U JECKPUITOPHI 4acTH COOTBETCTBYIOLIEH KOMIIETECHIINH,
dbopMupyeMoii B Tpolecce H3y4YeHHUS AUCHUIUIMHBI «DU3MYecKrne METO/Ibl UCCIIEJOBAHUS,
OLICHUBAIOTCS IPHU IOMOIIU OLICHOYHBIX CPEICTB.



[Tnanupyemble pe3yabTaTbl 00ydeHus 1Mo TUCHUILTHHE «PU3nYecKre METOAbI HCCIEOBAHUS»,

uHauKaTopsl poctmwkeHus komnerennui [1K-1, T1K-3, TIK-5, TIK-7,

NEPCUYCHb OLICHOYHBIX CPEACTB

Ne Kon HaumenoBanue Kon [Inanupyemble | HanmeHnoBanue
H/ 11 HHJUKaATOopa HHAUKATOpa IIaHUPYEMOT' O PE3YIbTAThI OILICHOYHBIX
JOCTUXCHUA JOCTUIXCHUA pe3yiibTara O6y‘lCHI/I${ CpEaACTB
KOMIICTCHIINN KOMIICTCHIINN 06yquI/151
1. UI-1px1 3uate: ycrpoictBo u | 3 (MIA-1pk.1) 3Haer: Bormpocet IS
TIPUHITHITEI paboTHI MIPUHITUTTHATBHEIC MMOJTOTOBKH u
npubopoB JUIS OCHOBBI 3aIUTHI
HHCTPYMCHTAJIBHBIX BO3MOYKHOCTEH U | pe3yJbTaToB
METOJIOB MCCIIEOBAHMUS OTpaHUYCHUH mabopaTOPHBIX
MIPUMEHEHHS pabot
BaKHEUIINX
¢u3mIecKux
METOJIOB
HCCIIeTOBAHUS
2. WUI-21k1 YMeTh: COCTaBIIATh Y (M-2pk.1) Ywmeer: Bormpocet TUIS
o0t aH IUIAaHUPOBATh PaboTy | 3aIIUTHI
HCCIIeIOBAHUS U u BBIOMPATH | PE3yJILTATOB
JI€TaIbHbIE MJIaHBI aJICKBaTHBIC METOJBI | JTAOOPATOPHBIX
OTEIBHBIX CTAIUit pelieHus paboT,  BOIPOCHI
MOCTABIICHHBIX IS pyOCIKHBIX
Hay4HO- KOHTpOJIeH
HCCIIEeIOBATEIIbCKIX
3a/1a4
3. WI-3pkc1 Bnamers: HaBbikamu u | B (M-3px.1) Bnaneer: mpuémamu | Bompocsr IS
nmpueMamMu  pabOTBI  C paboTsl C | 3amuTHI
npubopaMu u npudopaMu U | pe3yNbTaToB
METOIUKAMH puéMamMu mabopaTOPHBIX
aJanTalud METOAMK | paboT,  BOMPOCHI
JUISL pemeHus | g pyOEKHBIX
YaCTHBIX KOHTpOJIEH
XUMHUYECKHX 3a7a4
4, N-1nxs 3HaTh: HOPMATHUBHBIE 3 (UI-1k.3) 3HaeT: crocoOsl, Bomnpocst TSt
JTOKYMEHTBI 110 METOJIbI M CPEJICTBA | 3AIIUTHI
cHUCTEMaM peureHus mab0paTOPHBIX
CTaHJapTU3AIHH, TEXHOJOTHUECKHUX pabot
pa3paboTKu 1 3a/aq B paMKax
TIPOU3BOJICTBY MIPUKIIATHOTO
XUMUYECKON HCCIIeTOBAHUS
MIPOAYKITUH
5. N-2px.3 YMeTh: MPOBOTUTH Y (MO-2px.3) Vwmeer: Bonpocst ISt
MTOMCK aHATU3UPOBATh U 3aIIUTHI
CHeNHaTU3UPOBaHHON 00001maTe 71a00paTOPHBIX
HHPOPMAIIUH B Pe3yabTaThI pabot, KypcoBas
MaTEeHTHO- MaTeHTHOTO TIoucka | pabora
HHPOPMATHOHHBIX 10 TEMATHKE
6a3ax maHHBIX IPOEKTa B
BEIOpPaHHOM 00JIaCTH
XUMHUH
6. NI-3nk-3 Brnaners: HaBbikamu | B (UJ1-3px.3) Bnaneer: naBbikamMu | Borpockt JUIS
TUTAHUPOBAHHS H OpraHu3aIyu 3aIUTHI
MpOBeCHUS  (PHU3HKO- CaMOCTOSITEILHOTO 1a00paTOPHBIX
XUMHUYECKOTO HCCIIETIOBAHUS C pabot
IKCIICPUMEHTA MIPUMEHCHHEM
¢u3nIecKux
METOJIOB
7. N-1nxs 3HaTh: ¢dusnueckue | 3 (M-1k.s) 3Haer: ¢usnyeckue | Borpockt TS
METOIbI HCCIICAOBAHMS, METO/IbI aHajgu3a | JOMmycKa K
MO3BOJIIFOIINE  PEIIATh BEIIECTB U | 1ab0paToOPHBIM




HAyYHO- MaTepHUaioB pabotam
HCCIIeTOBATEIILCKHE
3amaud B BBIOpaHHOH
00J1aCTH XUMUH
8. W25 Ymers: npaBwisHO | YV (M-2pk.5) Vwmeer: Bonpocst TS
HHTEPIPETHPOBATH aHATU3UPOBATH U 3aIIUTHI
pe3yIabTaTHI 0000mIaTe pe3yIBTaTOB
HCCIICTOBAHMS pe3yIbTaTHI mabopaTOPHBIX
BEIIIeCTBA WK XUMHUYICCKHUX pabot,  3amaHus
mpoiiecca, JKCIICPUMCHTOB, PYOCIKHBIX
COMOCTaBIATh HMX C HAOIIOICHU, KOHTPOJICH
pe3yibTaTamu, U3MEPCHUI
MOJTYYCHHBIMHU
JIPYTEMU METOJJAMH
9. WUI-3pks Bnanets: uaBbikamu | B (MJ1-3px.5) Bnaneer: naBpikamu | Bompocsl I
MOy ICHUS " TOATOTOBKH U 3aIIUTHI
00pabOTKA TEPBUIHBIX HACTPOUKH pe3yIBTaTOB
pe3yIbTaTOB TIprOOPOB IS abopaTOPHBIX
HKCIICpPUMEHTA aHaJIM3a CBOWCTB pabot
BEIIECTB U
MOy YCHHUS
pe3yIbTaToB
JKCICPUMEHTA
10. | Ud-1px.7 3uatk:  momxomel K | 3 (MId-1pk.7) 3Haer: MeToAbl | 3amauun
PEIICHHIO 3amay OTpEeICIICHUS pyOe)KHOTO
XUMHUYECKOH ¢usnko- KOHTPOJIA,
HAIPaBJICHHOCTU Ha XUMHUYICCKHUX 9K3aMCHAIMOHHBIC
OCHOBE TEOPETHYCCKIX mapaMeTpoB 3aJ1a9n
u MIPAKTHICCKIX TIPOCTHIX U CIOKHBIX
HaBBIKOB  pabOTHI  C HEOpPTaHMYECKUX U
npudbopaMu " OpTraHUYECKUX
000pyIOBaHUEM COCTMHCHUI
11. | U-2pk-7 VYmers: ananusupoBats | Y (U-2px.7) Vwmeer: Bonpocst IS
pe3yIBTATHI IUTAHUPOBATb, JIOITyCKa u
JIESITeIbHOCTH u OpPraHU30BBIBATh M | 3aIUTHI
BHOCHUTH TPEIIOKEHUS KOHTPOJIMPOBATh pe3yabTaToOB
1o eé BBIMOJIHCHHE PaboT | J1TabOpaTOPHBIX
COBEPIIICHCTBOBAHUIO XUMHUYIECKOI pabot
HAMpPaBJICHHOCTH  C
UCIIOJIb30BaHHEM
JOCTYITHOTO
00opyIOBaHUs
12. | U-3pk-7 Bangers: naseikamu | B (M-3p¢.7) Bnaneer: mpuémamu | Bompocsr IS
paboTh c IK, paboTsI C | 3amuTHI
HEOOXOTUMBIMHA  JIIA KOMIBIOTEPHBIMH pe3yIBTaTOB
00paboTku " mporpaMMaMy ISl | JIaOOPaTOPHBIX
MPEe/CTABICHHUS npe/ICTaBICHUS pabot
pe3yabTaToOB pe3yIbTaToB
IKCIICPUMEHTA IKCIICPUMEHTAIBHOM
u TEOPETUYECKOU
JeSITeTIbHOCTH




4. COAEP) KAHUE JUCIUITJINHbI

4.1. YyeOHO-TEMATHYECKHII IJIaH

KosauuecTBo yacoB
Homep KOHTAKTHOH padoThI ¢
Pybex | pa3zjgena, HaumeHnoBaHue pa3aesia, TeMbI npenoaaBarTejiemM
TeMbI e Jladoparop-
Hble padoThl
Pl OO6mas xapakTepucTuKa GU3NIECKUX 5 0
METOJIOB MICCIICIOBAHUS
Pybex 1 CrHeKTpoCKOUYECKUE METOIbI
P2 6 22
WCCJICTIOBAHHUSI
P3 MeTo1pI Macc-ClIEKTPOMETPUHI 4 6
P4 Pe3oHaHCcHBIE METOIBI HCCIIEAOBAHUS 4 4
PyGer 2 P5 JlndpaKImoHHbIE METOIbI 2 -
P6 MeTob1 onpesiesieHus AUMOIbHBIX 5 4
MOMEHTOB
P7 Jlpyrue MeToIbI 4 14
Bcero: 24 50

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1. Oowan xapaxmepucmuka puuuecKux Memooo8 Uuccie008aHus
Knaccudukanus Qu3MUECKUX METOMOB HCCICIOBaHUSA. XapaKTePUCTUYECKOE BpEMs
metona. [Ipsmass m oOpaTHas 3amadvl METOJOB, KOPPEKTHO M HEKOPPEKTHO ITOCTaBJICHHBIC
3a7auu. VICTOYHUKY U BUJIBI OIIUOOK.

Tema 2. Cnekmpockonuueckue memoovl UCC/1€008aAHUA

9HeKTp0MaFHI/ITH06 H3JIYYCHHUEC, CIro0 XapaKTCPpUCTUKHU. CHeKTp. MeTtobl aTOMHOM

CIIEKTPOCKOIIHH.
KOMOMHAIIMOHHOTO paccesHusd. PeHreHoguyopecreHTHasi CHEKTPOCKOMusA. MUKpPOBOJIHOBAs

CIIEKTPOCKOIIHS.

AmnmnapaTypHoe opopMIIEeHHE METOI0B MacC-CIIEKTPOMETPHH.

Y®-cnekrpockonus. MHdpakpacHas

Tema 3. MeTop1 Macc-CIIEKTPOMETPUA

CHEKTPOCKOTHSI.

Crnexrpockonus

®dusznyeckue OCHOBBI METOJIOB MacCC-CIICKTPOMETPHUH. HoHuzanuss aToMOB U MOJICKYIIL.

Tema 4. Pe3oHaHCHBIE METO/IBI UCCIIEIOBAHUS.
SnepHblii MAarHUTHBIN pe30HaHC. DJIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.

Tema 5. lndpakiimoHHbIE METOIbI

PentrenoBckas nugpakromerpus. Meron ra3oBoi aJeKTpoHOrpaduu.
Tema 6. Metonpl onipeielICHUs! JUTOJIBHBIX MOMEHTOB

[TepBorit u BTOpO#t Metonsl [lebasi. MeTon OTKJIOHEHHS MOJEKYJISPHOTO Iydka B
HEOJIHOPOJHOM 3JIEKTpHUUecKOoM moJje. PesonancHble MeTo/1bl. CIEKTPOCKOINYECKUE METOBI.

Tema 7. /Ipycue memoowt

Mertoasl TCPMUYICCKOT'O aHaJIn3a. Mertoasl 3J'ICKTp0HHOI71 MUKPOCKOIINH.




4.3. JlabopaTopHbIe 3aHATHSA

Homep . HopmaTus
HaumeHnoBaHue pa3jea, HaumeHnoBaHue 1a00paTopHOii
pasnea, BpeMeHH,
TeMbI padoThI
TeMbl qac.
ITonyyenue u ananu3 Y BU-ciektpos
MOJIEKYJI KUCIIOTHO-OCHOBHBIX 4
WHAUKATOPOB
OnpezneneHue TsDKENbIX METaNIOB B
IOPUPOJHBIX BOJAX METOJOM aTOMHOMU 4
CHEKTPOCKOIIUHU
2 DJeMEeHTHBIN aHaIN3 METAJUIOB B CMECSAX
CrnexTpockonuyeckue o
METOI0M aTOMHO-3MHUCCHUOHHOMN 4
METOMBI U BaHUS
CTORI HCCTIC/0Ra CIEKTPOCKOITUH
[Tonyuyenune U pacigpoBka 4
MH(PAKPACHBIX CIIEKTPOB
HccnenoBanue  KOOpJIMHALMM  HOHOB
TSKEITBIX METaJIOB MOJICKYJIaMH 4
pacTBOpuUTEIIs
Py6exHblif KOHTPOIH 1 2
3 Pabora ¢ 0azaMu 1aHHBIX Macc-
Meroas! Macc- 2
CIIEKTPOB
CHEKTPOMETPUHU
PacimmmdpoBka Macc-cieKTpoB 4
4 OrnpezenieHne CTPOCHHUST OPraHUYECKUX
Pe3onancHbIE METOBI .
COEMHEHUI METOJIOM SJEPHOT0 4
HCCIIE/I0BaHUS
MarHUTHOTO pe30HaHCa
6 Omnpenenenne AAMOIFHBIX MOMEHTOB
Mertoabl onpeaeneHus .
OpPraHUYECKUX COEIMHEHUN BTOPBIM 4
JUTIOJBHBIX MOMEHTOB
MetoqoMm Jlebast
7 CHHXpPOHHBIN TEPMUYECKUI aHATIN3 4
HEOPTaHNYECKUX KPUCTAIIIOTHIPATOB
HccnenoBanue NOpUCTOCTH METOIOM 4
Hpyrue metoasl copOnuu-aecopOIuu a30Ta
HccnenoBanue pacTBOPOB METOJIOM 4
pedpakToMeTpun
PyOexHbI KOHTpOJIb 2 2
Hroro: 50




5. METOAUYECKHUE YKA3AHUSA OBYYAIOIIINMCHA
ITO OCBOEHUIO JTUCHUIIJIMHbI

Jucuummmza «Pu3nuecKue MeToIbl MCCIEA0BAHN» IPENOAAETC B TeUeHUe 6 cemecTpa
B BHUJE JIEKIMOHHBIX M J1a0OpAaTOpPHBIX 3aHATHM. JIEKIMOHHBIE 3aHATUS IOCBALIAIOTCS
OCBELICHUIO TEOPETHYECKUX OCHOB METOJOB, M3YUEHHIO YCTPOIICTBA M NPUHIMIIOB DPAOOTHI
npuOOpoOB, a Tak K€ OCHOBHBIM NPUHIUIAM PacIIU(pPOBKU MEPBHYHON IKCIEPUMEHTAIHHON
uHpopmauuu. Ha naGopaTopHbIX 3aHATHAX oOOydaromuecs ydarcsi paboTe Ha OCHOBHBIX
npubopax, 00paboTKe MEPBUYHBIX IKCIEPUMEHTAIBHBIX JAaHHBIX, PACHIM(POBKE M OMHCAHUIO
IIOJIyYEHHBIX CIIEKTPOB U 3aBUCHUMOCTEM.

B mpenonaBaHuy IUCHMIUIMHBI MCIONB3YIOTCS 00pa30BaTENbHBIC TEXHOJIOTUU: METO]
NpoOJIEMHOTO M3JI0KEHMS MaTepuanga; CaMOCTOSTEIbHOE O3HAKOMJIEHHE OOY4YaroLIMXCs C
uHpopManrel, UCIOIb30BaHNE WILTIOCTPATHBHBIX MaTepuasioB ((oTtorpaduu, KOMIbIOTEpHBIC
IPE3EHTAlMN), JEMOHCTPUPYEMBIX Ha COBPEMEHHOM o0opymoBaHuH. HeoTbemieMoil 4acThbio
y4eOHOTO Mpolecca SBISETCS SKCIEpUMEHTaIbHas padoTa O0YyYaromerocss Ha COBPEMEHHBIX
IPUOOPHBIX KOMILIEKCaX.

[Ipyn npociaylmMBaHUM JIEKIMA PEKOMEHIYETCS OTMEuYaTh B KOHCIIEKTE BCE Ba)KHbIE
MOMEHTBHI, Ha KOTOPBIX 3a0CTPs€T BHUMAHUE IPENOABATENb, B YACTHOCTH: BbIBOJbl YPAaBHEHUN
U (OopMyIMpPOBKM 3aKOHOB, TIJIaBHbIE YHCIIEHHBIE JIaHHbIE, MOMEHTBI, HAaIllpaBJICHHbIE Ha
Ka4eCTBEHHYIO IOJrOTOBKY J1JAOOpaTOPHBIX 3aHATUH.

3a0roM KaueCTBEHHOT'O BBIIIOJIHEHUS JIaDOPATOPHBIX pabOT SIBISETCS CAMOCTOSITENIbHAS
HOJArOTOBKA K HUM HaKaHyHE ITyTeM IOBTOPEHHs] MaTE€PUaIOB JEKIMH 1 0(OpMIIEHUS B TETpaau
COOTBETCTBYIOILIEH 3aroTOBKH. PekoMeH1yeTcsl MOATOTOBUThH BOIPOCHI ITO HECHBIM MOMEHTaM U
o0CyIUTh HX C MpernojaBaresieM B Hadaje JabopaTopHOH paboThl BO BpeMs JOMyCKa K
skcriepuMenTy. OO0s3aTebHBIM SBIISICTCS OQOpMIICHHE 1a00paTOPHON pabOTHI 3apaHee Tepen
3aHATHEM C MHCIIOJIB30BAHMEM BBIIAHHBIX IIPENOJABATEIEM METOIUYECKUX pEeKoMeHnauui. B
odopmiernn 1abopaTOpHOl paboOTHl AOKHA OBITH CHOPMYIHPOBAHA IENb PAOOTHI, AOJDKHBI
npucyrcTBoBath pasnensl «Kpatkas teopus», «llocienoBareabHOCTb BBINOJHEHUS paOOThHI,
«OcHOBHBIE pe3ynbTaTb», «BpiBo». 110 0OkOHUYaHKMK pabOTHI OTYET 110 HEM IPEeIOCTaBIsAETCS Ha
HNOJNKMCh IPErojaBaTello, IOoCie 4Yero OHa JOo/bKHAa ObITh 3amuiieHa. /Jlng  3amurs
1abopaTopHOI paboThI MPENoJaBaTeNIeEM 3apaHee BbIJAETCS CIIMCOK BOIPOCOB ISl TOATOTOBKH.

JUis TeKyliero KOHTPOJIS YCIEBA€MOCTH MpENojaBaTeleM HCHONb3yeTcst OanibHO-
PEUTHHrOBas CHCTEMa KOHTPOJII M OLEHKH aKaJeMHU4YecKoW akTUBHOCTU. [loaromy
HACTOSITEJIbHO PEKOMEHJyeTCsl TIIATeJIbHO MpopadaThiBaTh MaTepHal JUCHMIUIMHBI TpU
CaMOCTOSITENIbHON paboTe, yuacTBOBaTh BO BcexX (opMax OOCYKIAEHHS M B3aUMOAECUCTBHUS, Kak
Ha JIEKIUAX, TaK W Ha JIa0OpaTOPHBIX 3aHATHUAX B LENAX JYYIIEro OCBOCHUS MaTepuaia u
MOJIyYEHUS BBICOKOHM OLIEHKH I10 pe3ysIbTaTaM OCBOEHUS AUCLUIIIIUHBL.

BeInonHeHne camMoCTOSATENbHOM paboThl MOJpPa3zyMeBAET CaMOCTOSTEIbHOE H3Yy4YEeHUE
pa3zienoB JUCHUIUIMHBL, MOJATOTOBKY K JIaDOpAaTOPHBIM 3aHATHSIM, K pyO€KHBIM KOHTPOJISM,
MOJATOTOBKY K 3K3aMEHY.

PexoMeHnyeMasi TpyJ0€MKOCTh CaMOCTOSITENIbHOM pabOThI Mpe/icTaBIeHa B TabJInLE:

PexoMeHayeMblii peskuM caMOCTOATEILHON padoThl

Pexomenayemas
HaunmeHoBaHue
N TPYAO0EMKOCTb,
BH/Ia CAMOCTOSAITEIbHOM PadoThI
aKaj. yac.
IHoaroroBka Kk 1a00pPaTOPHBIM 3aAHATHAM 5
(mo 0,5 yaca Ha KaXJ0€ 3aHATHE)
IToaroroBka Kk py0e:KHbBIM KOHTPOJISAM 1
(mo 0,5 yaca Ha KaxXJbll pyOex)
IloaroroBka K 3K3aMeHy 27
Bcero: 34
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6. ®OH/I OHEHOYHBbLIX CPEJICTB

JUISI ATTECTAIIAM IO JUCIATIIAHE

6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. bamiabHO-peWTHHrOBasi CHCTEMa KOHTPOJS U OLEHKM aKaJeMHYECKONM aKTHUBHOCTH
obyuarontuxcs B KI'Y.
2. Ilepedens BOMPOCOB Uil HOATOTOBKU U 3aIIUTHI JIAOOPATOPHBIX padoT.
3. Ilepeuens 3amanuii k pyoekHbIM KOHTpoJsiM Ne 1, No 2,
4. IlepeueHb BONPOCOB K 3K3aMEHY
6.2. Cucrema 6a/JIbHO-PEHTHHIOBOH OLIEHKH
PadoThHI 00YYAKOIMXCS M0 TUCIHUILINHE
Ne | HaumenoBan Conepxanue
ue
1 | Pacnpenenen Pacnipenenenue 6amioB 3a 6 cemecTp
ue 0ayuIoB 3a Brinonnenue u 3ammura
CEMECTPBHI IO OTYETOB I10
BHJIaM Bun VP: HOCGHICIEI/IG 1a00paTOPHBIM PK Nel PK Ne2 | Dk3amen
yueOHOU JIeKIH pabotam
paboTsl,
CPOKHU cIauu
yaeOHOM
PaBOTHI Orenka: 1 5 6 7 30
JlaGopaTopHbie
pabotsr: «PaboTta ¢
3a 0a3amMu TaHHBIX Macc-
CIIEKTPOBY, Ha6-m | Hal4-m
[Tpumeua fpociytiat «PacmmdpoBka macc- naboparto | mabopar
HUSI: neﬁfx};}o. CHEKTPOB» - 0 2,5 pHOM OpHOM
Oarna, ocTajgbHbIC 3aHIATUU | 3aHSATUU
Bceero:12 ’
paboTsl — 4 Gaina 3a
paboty. Utoro — 45
0aJIoB.
2 | Kpurepuii nepecuera 60 1 MeHee OaJTOB — HEYIOBJIETBOPUTEIHHO |
0a/IoB B TPAIMIMOHHYIO | 61...73 — yJIOBIETBOPHTENBHO;
OLICHKY IO UTOramM pa6OTBI 74 . 90 — XOpOIIIO;
B CEMECTPC U DK3aMCHaA 91 . 100 — OTIMYHO
3 | Kpurepun nomycka k Jns nomycka K MpOMEXYTOYHOM aTTECTallMd MO AUCLMILIMHE 33 CEMECTpP

HPOMEKYTOUHOMN
aTTECTallUl, BO3MOKHOCTH
MOJTY4YCHUS
9K3aMEHAIlMOHHON OLEHKHU
IO JUCLUILINHE
ABTOMAaTHYECKH,
BO3MO>KHOCTh MOJTyYEHUS
OOHYCHBIX OQJIIIOB

oOyyJaromuiics 1oJbkeH HabpaTh M0 UTOTaM TEKYIIETO W pyOeKHOTO KOHTPOJIEH
He MeHee 51 Oamna. B ciyuae ecnim oOyuaronuiicst Habpan menee 51 Gamma, To K
aTTECTAIMOHHBIM UCIIBITAHUSAM OH HE JIOITyCKAESTCA.

Jinst momydeHust SK3aMeHa 0e3 MpOBeACeHUs MPOIEeIypbl MPOMEXYTOYHOM
aTTectanui  oOydaromieMycsi HeoOXOJMMO Ha0paTh B XOJI€ TEKYIIETo W
pyOexHBIX KOHTpoyieli He MeHee 61 Oamta. B atom cimyuae wror OayuibHOU
OLIEHKH, MOJTy4aeMOW OOydalolIMMCs, ONpenelsieTcs MO KOJIWYEeCTBY Oaios,
HaOpaHHBIX MM B XOJIe TEKYIIEro W pPYyOeKHBIX KOHTposied. [Ipm sTom, Ha
YCMOTpEHHE MpenojaaBaTensi, OalulbHAs OLEHKAa O0y4aroIlerocs MOXKET OBITh
MOBBIILIEHA 32 CUET MOJYYEHHs IOMOJIHUTEIbHBIX 0ajulOB 3a aKaIeMHUYECKYIO
AKTHUBHOCTb.

OOy4aroIuics, UMEIOIINN PaBO Ha MOJTY4YeHHUE OLICHKH 0€3 MPOBEICHUS
MpOLEaYPBl MPOMEXKYTOUHOM aTTeCTallMl, MOXKET NOBBICUTH €€ IyTeM cIaud
aTTECTAllMOHHOTO WCIBITaHWA. B ciydae monydeHuss oOydarommMmcsi Ha
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aTTEeCTalMOHHOM HcnbITaHuu (0 6ayioB UTOT OAIBHOM OLEHKH MO JUCLUIUINHE
HE CHU)KAETCS.

3a akaJeMHYeCKyl0 AaKTHBHOCTh B XOJA€ OCBOCHHS JHCLUIUIUHEI,
yyacThe B y4eOHOH, Hay4HO-HCCIEIOBATEILCKOW, CIIOPTUBHOH, KYJIbTYpHO-
TBOPYECKOW W OOMIECTBEHHOW MesITENbHOCTH O0yJaromeMycsi MOTYyT OBITh
HAUUCJICHBl  JONOJHMUTENbHBIE  Oamipl.  MakcuManbHOE — KOJIMYECTBO
JOTIOJTHUTENIBHBIX 0aJUIOB 33 aKaJIeMUYECKYI0 aKTUBHOCTD cocTasisieT 30.

OcHoBaHHEM TSI TOTTYYEHUS JOMOTHUTENBHBIX OalIOB SBIISIOTCS:
- BBIIOJHEHHUE AOMOJIHUTEIbHBIX 33aJaHUN MO NUCLHUIUINHE; IOIOJIHUTEIbHbIC
0aJUTBl HAUUCIISIOTCS NIPENOoaBaTeNeM;

- ydacTHe B TEUCHHME CeMecTpa B y4eOHOH, Hay4yHO-HCCIIeJ0BaTENbCKOM,

CHOPTUBHOH, KyJTbTYPHO-TBOPUECKOH 1 00mecTBeHHOH nesitensHoctr KI'Y.

®opmbI ¥ BUIBI YIeOHOU
paboThI AJist
HEYCHEBAIOIINX
(BOCCTaHOBHBIIIMXCS Ha
Kypce oOydeHwHst)
00yJarOIUXCs IS
MOJTYYCHUS HEJIOCTAFOIIIX
0ayI0B B KOHIIE ceMecTpa

B cnydae, ecnm K poMeXyTOYHOH aTtTecTaryu (IK3aMeHy) HabpaHa cymma
MeHee 51 Oamma, oOydaromemycss HEOOXOQUMO Ha0OpaTh HEIOCTaroIIee
KOJIMYECTBO OaNjoB 3a CUET BBHIMOJIHEHHS JOMOJIHUTEIBHBIX 3aIaHU, 10 KOHLA
nocJie/iHel (3aueTHOM) Henenu cemectpa. @OPMBbI JOMOJHUTENIBHBIX 3aJaHUI
(masma4aroTcs mpenoaaBaresem):

- BBINIOJHEHWE W 3aIllUTa MPOMYIICHHBIX Ja0OpaTOpHBIX paboT (mpH
HEBO3MOXXHOCTH  JOTIOJHUTEIBHOTO MpOBElCHHs J1abopaTOpHO  paboThI
Mperno/iaBaTeib yCTaHaBINBaeT (POpMy OTOIHUTEIBHOTO 3a1aHUS 110 TEMATHKE
MIPOITYIIIEHHOH JTa00opaTOPHOI pabOTHI CAMOCTOATEIHHO) — 10 4-X 0aIIIOB;

- POXOXKACHNE PyOEIKHOTO KOHTPOIIS (0aIUThI B 3aBHCUMOCTH OT PyOeka).

JIukBugamus  aKaJgeMHYCCKHUX  3aJ0/KCHHOCTEHM, BO3HHMKIIMX  H3-3a
Pa3HOCTH B Y4eOHBIX IUTIaHAX IPH MEPEBOJIC WIIM BOCCTAHOBJICHUH, ITPOBOANUTCS
IyTeM BBIIIOJIHEHUS JIOTIOJHUTENBHBIX 3alaHuid, GopmMa W 00BEM KOTOPBIX
oTpeJielisieTcs MPEnoaBaTesieM.

6.3. IIpouenypa oueHUBaHUSA Pe3yIbTATOB OCBOCHUS M CUMIIJIMHBI

PyOexxHbple KOHTpOJIM MNpOBOJAATCA B (OpME KOJUIOKBHMYMA, BKJIIOYAIOIIETO0 YCTHOE

cobecejoBaHue U penieHue 3aznad. 3aganue Ha PK Bkmowaer B cebs 4-5 3amau B KaxaoM
BapuaHTe. TeKCThl 3a1ady W KpUTepuu oueHuBaHWs coxaepxkarca B YMK nucnmmmmael. Ha
KaX/blii pyOeXHBIM KOHTPOJIb OTBOIMTCS 10 2 4yacoB. [IpemopaBarens olieHMBaeT B Oajuiax
Pe3yNbTaThl KaXKJI0TO PyOEKHOTO KOHTPOJISI M 3aHOCUT UX B BEIOMOCTb TEKYIIEH yCIIeBaeMOCTH.
[lepen mnpoBeneHHEM Kaxa0ro pyOeKHOTr0 KOHTPOJIA IIpernojaBaTellb MHpopadaTbiBaeT ¢
0o0y4arolmuMuCs OCHOBHOM MaTepuai COOTBETCTBYIOIIMX pa3AeiioB AMCLUUILIMHBI B (opme
KpPaTKOH JIEKIIUU-AUCKYCCUU.

DK3aMeH TPOBOJATCA B (hopMe YCTHOro coOeceloBaHus M pelieHus 3a1a4d. Bompockl u
3ajada cojJepxkKarcid B OSK3aMEHAallMOHHOM Owilere. OK3aMEHAIlMOHHBIM OWjeT BKIIOYaeT
2 teoperndeckux Bompoca (10 10 GamioB KaxpIil), BOMPOC MO YCTPOHUCTBY MpUOOpa U 3a1aqdy
(1o 5 GamnoB kaxaoe 3agaHue). Ha moAroToBKy K OTBETY OOYyYaroLIeMycCsl JaeTcsi MUHUMYM
45 wmuHyT. Pe3ynbTaThl TEKyHIEro KOHTPOJS YCIIEBAEMOCTH M JK3aMEHa 3aHOCATCS
IIpenoaaBaTesieM B 3K3aMEHALMOHHYIO BEIOMOCTb, KOTOpast CIAeTCsl B OPraHU3al[MOHHBIN OTIEN
MHCTHUTYTA B JIEHb DK3aMEHA, a TAK)KE BBICTABIIAIOTCS B 3a4E€THYIO KHUKKY 00y4aroerocs.

6.4. Ilpumepsbl 01IeHOYHBIX CPEACTB AJIs NPOBe/IeHUsI pyOesKHbIX KOHTPOJIeH 1 3K3aMeHa

IIpumep nepeyHsi 3aJaHNH K pyOe:KHOMY KOHTPOJII0 Ne 1
1. ITIpupona M XapakTEPUCTUKH IIEKTPOMArHUTHOTO M3JIy4EHHs. DJIEKTPOMArHUTHBIN CIIEKTP,
BU/JIbI CIIEKTPOB
2. Kakue KucI0poa U a30TCo/IeprKalliye Tpymnsl BXoIAT B cocTaB coenuHeHus C3H702N, cniektp
KUJKOU MICHKU KOTOPOTO MPECTaBIECH HA PUCYHKE!

12



4000 2000 1500 1000 800 700 ¥, o'

—_
=
-

TpoIyCKaHme, %o

-

3 9 & 0 G ¥ 0 0 O E
3. IIo UK cnekrpy xunkoir mieHku C4H10O BBICKaXHUTE TPENNONIOKEHHE O CTPYKType
COCIMHEHUSI.

ETT) 20000 1500 10000 |00 700V, eni'
100 T I T T T
g
E
g
=
E
2l 3 o
oL, = . E . S

2 3 4 =3 1] 7 § 9 10 11 12 13 14 A

4. Paccuuraiite TOJIIUHY TPEX KIOBET 110 TPHUBCIACHHBIM 3aIIUCAM I/IHTep(bepeHHI/IOHHBIX I10JIOC.
8,0 9,0 10,0 a1x

VAV \VAVAVAVAYAVAVAVAVAVAVAVAVAY
)

1300 1200 1100 1000 cas-7

IIpumep nepeyns 3agaHuil K pyOe;KHOMY KOHTPOJIIO Ne 2
1. YerpoiictBo knaccuueckoro cnekrpomerpa SAMP.
2. Onpenenure MHTEHCHBHOCTh NMHMKa M+8 mo oTHomeHuto Kk M B CHEKTpe COEIMHEHU,
coJiepKaliero 5 aroMoB XJiopa, 6 aToMOB Opoma, 5 aTOMOB CEpHI.

3. OHpeI[eJ'II/ITe 9JIEMEHTHBI COCTaB MOJICKYJIAPHBIX HOHOB TI0 HMHTCHCHBHOCTU H3O0TOIIHBIX
IINUKOB:

a) M (100%), M+1 (7,7%), M+2 (0,4%)

6) 79 (100), 80 (5.,9), 81 (0,1)

B) 208 (80), 209 (12,4), 201 (1,2)

4. Ormpenenute MNPUHAJIEKHOCTh COEIMHEHUS K OIPENEICHHOMY KIJIacCy OpraHMYecKHX
COCI[PIHCHPII’I 10 MaCC'CHeKTpaM:
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5. Huxe npusenensl AMP-criekTpsl n3oMepHoro yriesoaopoa. Kakosa ero ctpykrypa?
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Cnucok BONPOCOB K IK3aMEHYy
1. Knaccudukanus pusnyeckiux MeTo10B UCCIEIOBAHNUS.
2. llpsamast u o6patHas 3aa4a PU3NUECKUX METOOB.
3. XapaKTepucTUIECKOe BpeEMs METO/IA.
4. TeopeTnueckne OCHOBBI METOJ0B MacC-CIIEKTPOMETPHH.
5. Nonu3anus aToMOB U JBYXaTOMHBIX MoJjeKyd. Kpusbie Mop3e. MoHn3annss MHOroaTOMHBIX
MOJIEKYJI. MeTO/1bl HOHU3ALINH.
6. XapaKTepuCTUKN MacC-CIIEKTPOMETPOB. Y CTPOMCTBO MarHUTHOI'O MacC-CIIEKTPOMETPA.
7. CTaTM4ecKue Macc-ClIEKTPOMETPBI.
8. JlnHaMu4ecKue Macc-CEKTPOMETPBI.
9. TepmoIMHAMHYECKHE MaCC-CIEKTPAIbHBIE UCCIEIOBaHUS.
10. PacimdpoBka Macc-crieKTpoB: paboTa ¢ MTUKaMH MOJIEKYJISIPHBIX HOHOB.
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11. PacummgpoBka Macc-CrieKTpOB: ONpeAeTIeHUE KJIacca COSAUMHEHUS U €ro CTPOCHHUS 110 MTUKaM
OCKOJIOUHBIX HOHOB.

12. Ilpuposia u XapakTEpUCTUKU 3JEKTPOMArHUTHOTIO M3Iy4YEHHs. DIEKTPOMAarHUTHBIN CIIEKTP,
BU/JIbI CIIEKTPOB.

13. MeToabl aTOMHO-?MUCCUOHHOM CIIEKTPOCKOMUU: TEOPETHUECKUE OCHOBBI, ycTpoiicTBo ADC,
AHAIUTUYECKOE TPUMEHEHHE METO/IOB.

14. Metoasl aTOMHO-a0COPOIMOHHON CHEKTPOCKOIMUU: TEOPETUUYECKUE OCHOBBI, YCTPONCTBO
AAC, aHanuTH4ECKOE IPUMEHEHHE METO/IOB.

15. KoneOarenbHasi CHEKTPOCKOIHNS, KBAaHTOBO-MEXAHHYECKOE U KIIACCUYECKOE OIHMCAaHUE
KOJIe0aTENIbHBIX MIEPEX0/I0B B MOJIEKYIIE.

16. YcrpotictBo ckanupytoiiero MK-cnekrpomerpa.

17.YcrpoiictBo nH(ppakpacHoro Oypbe-CreKTpoMeETpa.

18. Metoas! moaroroBku oopasuos st UK-cnextpockonuu. HIIBO, MHIIBO.

19. Kpatkas xapakTepucTUKa METOJIOB CIIEKTPOCKOMHY KOMOMHAIIMOHHOTO PACCESIHHUSL.

20. YcrpoiictBo u padora KP-cnekrpomerpa.

21. Onpenenenue crpoeHus moJiekyi ¢ nomoubio MK- u KP-criekTpos.

22. KonnyecTBeHHbIN aHanu3 ¢ npuMeHenueM metogos MK-cnektpockonuu.

23. VYabTpaduoneroBas CHEKTPOCKOIHUS: OCHOBBI METOJAA, BUJABI MEPEXOJ]0B, XapaKTEPUCTHKA
Y®-cniekTpa, IpUMEHEHUE METOA.

24. YcrpoiicTBo U paboTa crieKTpohoToMeTpa.

25. Kparkasi xapakTepucTuKa METO/a PEHTreHO(DITyOPECIICHTHON CIEKTPOCKONHUHU. Y CTPOUCTBO
cnekrpomerpa POC.

26. Teopernueckue OCHOBBI METOJIOB S,IEPHOTO MATHUTHOTO PE30HAHCA.

27. YCTpOUCTBO Kilaccuueckoro crnekrpomerpa AMP.

28. YcrpoiictBo Oypbe-criekrpomerpa SIMP.

29. Onpenenenue CTPOSHHSI BEIIECTBA M MOJIEKYJIbI ¢ TpUMeHeHneM MeTo 0B [IMP.

30. Kparkast xapakTeprucTUKa METOJ0B 3JIEKTPOHHOTO MapaMarHuTHOIO pe30HaHca.

YcTpoiicTBo u padora cnekrpomerpa DIIP.

31. lunonbHbIif MOMEHT. JIUMOIbHBIE MOMEHTHI IBYXaTOMHBIX U MHOTOQTOMHBIX MOJIEKYII.

32. Ilepssrit MeTon [lebas aiist onpeneneHus: IMNoAbHBIX MOMEHTOB.

33. Bropoii merox Jlebast 1utst onipeesieHus TUMOIbHBIX MOMEHTOB.

34. OmnpeneneHue OUINOJIBHBIX MOMEHTOB METOJaM OTKJIOHEHHS MOJEKYJISIPHOIO Iy4Ka B
HEOJIHOPOJHOM 3JIEKTPUUECKOM TIOJIE.

35. TI'eomerpuueckoe CTpoeHHE MOJIEKYN. PaccesHue 351eKTpOHOB MoJieKynaMHu. OCHOBBI
METO/IOB ra30BOM 3JIEKTPOHOTpapuu.

36. VYcrpoiictBo u pabora TrazoBoro siekTpoHorpada. CraHnmapTHele o00pa3ibl B
AJIEKTPOHOTpaUH.

37. PacmnpoBKa 3J1€KTpOHOTPaMM.

38. TeopeTuueckre OCHOBBI METOJJOB MUKPOBOJIHOBOM CIIEKTPOCKOIIHH.

39. YcrpoiicTBO 1 paboTa painoCeKTPOCKOa.

40. OnpeneneHne reoMEeTPUIECKOTO CTPOEHUS TPEXaTOMHOM TIJIOCKOW MOJIEKYIIBI.

41. PaccessHue pEHTI€HOBCKHUX JIydell Ha KPUCTAJUINYECKOM pPEIIETKE. .

42. YcTpoicTBO U paboTa peHTI€HOBCKUX JU(PPAKTOMETPOB.

43. PacudpoBKka peHTTEHOTpaMM.

44. IloBeeHrE MOJSIPHBIX YACTHIL B JIEKTPUYECKOM ITOJIE.

45. B3aumozeicTBre NOISIPU30BAHHOTO CBETA C MOJIEKYJIAMHU B AJIEKTPUYECKOM IIOJIE.

46. AnmapatypHoe 0popMIIEHHE AIEKTPOONITUYECKUX METOJIOB.

47. IlpuMeHeHne 3IIEKTPOONTHYECKUX METOJIOB.

48. B3anmozeiicTBre BelecTBa C MArHUTHBIM MoJieM. MarHuTHasi BOCIIPUMMYKBOCTb.

49. Metozp! onpeaeneHuss MarHUTHOW BOCIPUMMYUBCTH.

50. IlpumeHeHe MarHETOXUMHUYECKUX METOJIOB B XUMUH.
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51. Meroasl TEepMHUYECKOTO  aHaiuM3a: TepMmMorpaBumeTrpuss U auddepeHunanbHas
TEPMOTPAaBUMETPHS.

52. MeToapl TepMUYECKOT0 aHamu3a: 1updepeHnanbHbIA TEPMUUECKUIN aHAIN3.

CUHXPOHHBIN TEPMUYECKUI aHATTU3.

53. YcTpoiicTBO U paboTa CHHXPOHHBIX TEPMUYECKUX aHAIU3aTOPOB.

54. OO0u1as xapakTepUCTUKa METOJIOB 3JIEMEHTHOI'O aHAIH3a.

55. CuHXpOHHOE OIpeielICHrEe OOIIETo YIiiepoa, a30Ta, CephI.

6.5. ®oH/1 OLIEHOYHBIX CPeICTB

[Monmuplii GaHK 3aJaHMi IS TEKYILEro, PYOEKHBIX KOHTPOJEH M TMPOMEKYTOUHOMH
aTTecTallid II0 JIUCUMIUIMHE, II0KAa3aTelId, KPUTEPUH, IIKAJIbl OLICHUBAHMS KOMIIETCHIUH,
METOAMYECKHE MaTepHuajbl, OMNpEACIAIONINe TPOLEAYPhl OIEHHWBAHUS 00pa30BaTEIbHBIX
pe3ysbTaTOB, IPUBEJEHBI B yUeOHO-METOIMYECKOM KOMIUIEKCE AUCLUIUINHBIL.

7. OCHOBHAS 1 JOINIOJIHUTEJIBHASI YYEBHAS JINTEPATYPA
7.1. OcHoBHas y4yeOHas qUTEpaTypa

dusznuecKkue MEeToIbl HccieoBaHusl Heopraundecknx BemecTs / Ilog pea. A.b. Hukomibckoro.
M.: U3narenbckuid neHTp «Akagemusi», 2006. 448 c.

7.2. JlonosiHUTEIbHASA y4eOHas JUTEpaTypa

Bunkos JI. B., Ilentun 0. A. ®usndeckre MeToabl uccienoBanus B xumuu. M.: Mup, OOO
«M3nmarensctBo ACT», 2003. 683 c.

7.3 MeTroanueckas Jureparypa

WBanoBa T. A. CrnpaBouHble TaOJHIBI MO0 (U3NKO-XHMHUYSCKAM BEIMYWHAM JJISI CTYACHTOB
cnenuanpHoCcTH «Xumus» Mn-so KI'Y, 2001.

8. YYHEBHO-METOJNYECKOE OBECIIEYEHHUE
CAMOCTOSITEJBHOHN PABOTHI OB YUAIOIINUXCSI

B xoxe camocrosiTenbHON paboThl OOy4aroUIMiicsl M3y4aeT TEOpPEeTUUYECKUH marepuall,
UCTOJIb3Ysl ICTOUHUKHU U3 TIEpEUHsl OCHOBHOM U JONOJIHUTENBHOM yueOHOM TUTepaTyphl, a TaKxke
yueOHO-METOINYECKIE MaTepHalIbl:

[lapoB A. B. Meroauueckue yka3aHUs K BBINOJHEHHIO J1TAOOpaTOpPHBIX padoT MO Kypcy
«Puzngeckme METOJIBI HCCIIETOBAHUSY, Kypran, 2017,

http://dspace.kgsu.ru/xmlui/handle/123456789/3298

9. UTHOOPMAIIMOHHBIE TEXHOJIOI'MH,
IMPOI'PAMMHOE OBECITEYEHUE
N NHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

1. OBC «Jlaup»

2. OBC «KoHcynbTaHT CTyaeHTa»
3. OBC «Znanium.comy
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10. MATEPAAJILHO-TEXHUNYECKOE OBECITEYEHUE
TACIATITAHBI

MatepuanbHO-TEXHUYECKOE OOecrieueHue o peann3aliil JUCUUIUIHHBI OCYIIECTBISETCS
B cootBeTcTBUU ¢ TpeboBanusiMu @I'OC BO no ganHoii 00pa3oBaTeIbHOM MporpaMMe.

11. 1JI1 OBYYAIOIUXCSA C UCITOJBb30BAHUEM JUCTAHIMOHHBIX
OBPA30OBATEJIbHBIX TEXHOJIOT U

[Ipy wWcmonb30BaHUM DJIEKTPOHHOTO OOYYCHHS] M JMCTAHIMOHHBIX 00pa3oBaTENbHBIX
texnosioruit (maee D0 m JIOT) 3aHATHS MOTHOCTHIO WIJIM YaCTUYHO IPOBOIATCS B PEKUME
ornaiiH. O0bEM TUCIUIUIMHBI U paclpeie]iCcHHe Harpy3Kd 1Mo BuAaM paboT COOTBETCTBYET .
4.1. Pactipenenenue 6aioB COOTBETCTBYET 1. 6.2 MO0 MOXKET OBITh U3BMEHEHO B COOTBETCTBUU
¢ pemenuem kadenpsl, B ciaydae nepexoga Ha 90 u JIOT B mpomecce oOyueHusi. Pemienue
kadenpsl 00 UCMOJIb3YEMBIX TEXHOJOTHSIX U CUCTEME OLEHUBAHUS JOCTMXKEHUN 00ydarolnuxcs
MPUHUMAETCS C YU€TOM MHEHHUS BEIYIIETO MPEro1aBaTesis U JOBOJAUTCS 10 OO YUArOIINXCS.
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AHHOTAaIUS K paboueit mporpaMme TUCIHUTLTAHBI
«PDu3nyecKue MeToabl HCCJIeJ0BaAHU

00pa3oBaTeIbHOM MPOrpaMMBI BEICIIIETO 00Pa30BaHUs —
MIPOrPaMMBI CIICIIHATATETA
04.05.01 — «dyHnnaMmeHTaNbHAS U MPUKIATHAS XUMUS,
CIIEIHAIN3alNT « AHATTUTHUECKAS XUMUS»

Tpynoemkocts muctmrmnabl: 3 3E (108 akamemudeckux 4acoB)
Cemectp: 6 (ouHast popma 0OydeHus)
®dopMa NpOMEKYTOUHOM aTTeCTalMK: JK3aMEH

ConepxaHue TUCIUIUIMHBI
OO6mast ~ xapakrepucTtuka  (U3HMUECKHMX  METOJOB  HCCJIECJIOBAHMSL.
CHexkTpoCKONUYeCKHe METOJbl HCcCleoBaHusl. MeTollbl Macc-CIeKTPOMETPUHU.
Pe3onancuble MeTonbl ucchenoBaHus. JudpakiuonHsle MeTonbl. MeTomabl
OTIPEJICIICHUS TUTIOJIBHBIX MOMEHTOB. [[pyrue MeTobl.
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