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1. Heap u 3aga49u AUCHUNIIIMHBI

Leab0 wu3ydeHHs OUCHUIUIMHBI «TeOpeTHYecKMe U SKCIEPUMEHTAIbHBIE
METO/Ibl UCCJIEIOBAHUSI B XUMHUM» SIBJISIETCS MOJIy4eHHE (PYyH/IaMEHTAJIbHBIX 3HAHUU B
00JIaCTH aHaJIM3a CTPYKTYPhI U CTPOCHHUSI BEUIECTBA, & TAK)KE XUMUYECKOTO COCTOSHUS
aTOMOB DJIEMEHTOB.

3amayamu IUCHUIIMHBI SBISIOTCS:

- IpUOOpEeTeHHEe 3HAHUK O TEOPETUYECKUX M IKCIEPUMEHTAIbHBIX METOaX
HCCIIEIOBAHNS CBOWCTB M CTPYKTYPBI BELIECTB, 4 TaK)K€ IyT€W M3 NPEBpPAILICHUM,
BbIOOpE METO/1a UCCIICIOBAHUS U TIOCTAHOBKHU 33]1a4H;

- OBJIQJICHUE OCHOBAMHM COBPEMEHHBIX METOJOB TEOPETHYECKOIO0 KBAHTOBO-
XUMHUYECKOT0, U SKCIIEPUMEHTAIBHBIX (PU3NYECKOT0 U (PU3UKO-XMMHUYECKOTO aHalln3a
BEILIECTB, OCHOBHBIMH IIOAXO0JAaMHU K UCCIEAOBAHUIO IIyTEN B3aUMOCHCTBUS BEILECTB;

- (hopMHpOBaHHE 3HAHUN TEOPETHMUYECKHUX OCHOB B3aMMOJICHCTBHUS BEILECTBA U
1OJIs, TPUMEHSIEMBIX B COBPEMEHHOM XMMHHM JJIsI aHAIIM3a CTPYKTYpPbl, CBOMCTB, IMyTEM
IPEBPALLEHUS BEIECTBA;

- (opmupoBaHue 3HaHUN B 00JACTH TEOPETUUYECKHX METOJIOB HUCCIEIOBAHUS
CTPOCHUS U CBOWCTB BEILECTB;

- (popmupoBaHHEe HABBIKOB BBIOOpA HEOOXOAMMBIX METOJIOB HCCJEIOBAHUS B
3aBUCHUMOCTH OT IOCTaBJICHHOM 3aJ1a4uu;

- popMupoBaHuE HABBIKOB pabOTHI HA COBPEMEHHOM HAy4HOM ammapaTrype npu
IIPOBEICHUH HAYYHBIX UCCIENOBAHNN;

- (hopMHUpOBaHME HABBIKOB BIIAJCHHUSI COBPEMEHHBIMH METOJIAaMHU OIpeeICHHUS
COCTaBa, CTPYKTYPbI U CBOMCTB YMCTBIX BEIIECTB, UX CMECEU, TOBEPXHOCTEN U TOHKHUX
IJICHOK, ITyTEH MIPEBPAILECHNS BELLECTB.

2. MecTOo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JucuumuinHa oTHOCHUTCS K oOsi3atenbHOM vactu bioka 1 OIN. s uzydenus
Kypca TpeOYyIOTCS 3HAHUWS, YMEHHUS M HABBIKU, IMOJIYYECHHBIC B MPOIECCE H3YUCHHS
mucuuIuIiMH:  «Marematukay, «®usukay, «OOmas W HeopraHuyeckas XUMUs,
«Oprannueckass  xumus», «Puszndeckas xumus», «KommomagHas — xumwusy,
«AHanuTHYECKass XUMUS.

[IpuoOperenHbie 3HaHMS B paMKax JaHHOW AUCIUIUIMHBI HEOOXOIMMBI B
JTaNbHEHUIIEM IS BBITIOJHEHUS HAyYHO-HCCIIEI0BATEIBCKON paboThl, HANKUCAHUU
cTaTeil M Te3UCOB, MPHU MOATOTOBKE BBITYCKHOM KBATM(DUKAITMOHHOU PAOOTHI.

3. [lnanupyemble pe3yabTaThl 00y4eHHUS M0 JUCHUILINHE

3.1 Ilnanupyemble pe3yJabTaThl 00yYeHHsI M0 JUCHUILITIMHE

Komnerenuus, 3akpenieHHas 3a aucuuminHoi B OXOII:

OIIK-2. CnocobeH wHCNONb30BaTh COBPEMEHHBIE MPUOOPHI M  METOIUKH,
OpraHU30BbIBATh IPOBEJACHUE OKCIIEPUMEHTOB M HCIOBITAHWUN, MPOBOJIUTH HX
00paboTKy U aHAIM3UPOBATH UX PE3YIbTATHI.

NHaukaTopbl KOMIETEHI U, 3aKpeNJIEHHBIX 3a aucuunianHoi B OXOII:

HNOIIK-2.1. lcnonvzyem  cywecmeyiowue MemoOUKU  NOAYHYeHUsT U
Xapaxkmepusayuu ewecmes u Mamepuanos 0jisl peulenus 3a0ay 6 001acmu XumMudecKol
MexXHOI02UU.



Iloka3aTean oneHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUI

3HaTh:

31.1. TeopeTnueckrue OCHOBBI U3y4aEMbIX METO/I0B aHAJIN3A.

YMmers:

V1.1. COOTHOCHUTE ITOCTABJICHHBIE 3aJ1a4M ¢ BO3MOKHOCTSIMU METOJIOB aHAJIN3A.

NOIIK-2.2. Ucnonvzyem  cospemennoe  0060pyoosanue,  NpocpamMMHOe
obecneueHue u 6a3vl OAHHBIX 015 NPOBEOEHUS IKCNEPUMEHMO8 U UCNbIMAHUI.

IHoka3zaTean oueHUBAHUS UHAUKATOPOB J0CTHKEHUSI KOMIIETEHIUI

3HaTh:

32.1. IlpuHOUOB pabOTHl COBPEMEHHOTO OOOPYIOBaHUS, WCIOIL3YEMOTO B
M3y4aeMbIX METOaX.

Ymersb:

V¥2.1. IIpoBOIUTH OUCK B CIIPABOYHBIX 0a3ax JaHHbBIX.

HNOIIK-2.3. Hcnonvzyem cospemennvie pacyemHo-meopemuieckue Memoobvl
01151 00pabomKu U KPUMUYECKO20 AHANU3A Pe3yIbmamos dKCHePUMEHMOo8 U
UCNBLIMAHUU, KOPPEKMHO UHMEPNpemupyem ux.

Iloka3zaTenn oneHUBAHUS UHAUKATOPOB J0CTUKEHUSI KOMIIETEHIUI

3HaTh:

33.1. TeopeTnyeckre OCHOBBI HEAMIIUPUYECKUX U MOTYIMIUPUUECKUX METOIOB
pacuéra.

Ymern:

V3.1. IlnanupoBaTh U NPOBOJUTH PACUYET CTPOCHMSI M CBOMCTB BEIIECTBA Ha
OCHOBE METOZ0B KBAHTOBOM MEXAHWUKH, MOJICKYJSIPHOW JUHAMHUKU U MOJIEKYJSIPHOU
MEXaHHKHU.

3.2. Texnosiorum, odbecneunBaouue popmMupoBaHue KOMIEeTEHIUI

[IpoBeneHne JEKUMOHHBIX 3aHATUMN; BBINOJIHEHHE JA00PATOPHBIX pPadoT;
BBINIOJIHEHUE TPAKTHUYECKUX padoT; camMocTosATeNbHas padoTa MOoJ PYKOBOJCTBOM
MIPErno/IaBaTelis.

4. TpynoeMKOCTh IMCHMILJIMHBI U BUABI Y4e0HOIl padoThI
Tabmuma 1. Pacnpenenenue Tpya0eMKOCTH TUCIUTUINHEI 110 BUJIaM y4eOHOM paOOThI

Bua yueoOHoii padoTbi 3ayeTHbIE AkaneMuYecKne 4achl
eIMHMIbI

OO0miast TPy10eMKOCTh AUCHHUTLTHHBI 5 180
AynuTOopHBIe 3aHATHS (BCEro) 56
B toMm uncne:
Jlexmun 14
[Ipaxtrueckue 3ansaTus (113) 14
JlaGopatopnsie pabotsi (JIP) 28
CamocTosiTesibHAasi  padora  00y4yaroLIUXCS 88+36(ok3)
(Bcero)
B toM uuncie:
Kypcosas pabora HE TPeAyCMOTpEeHa
KypcoBoii mpoekt HE IIPELYCMOTPEH
PacuerHo-rpaduueckue paboThI HE MPEyCMOTPEHBI
Jpyrue BUABI CaMOCTOATEIHHOM PabOTHI:
- IOIOTOBKA K J1a00paTOPHBIM paboTam 30
- IOJATOTOBKA K MPAKTHYECKUM 3aHITUSIM 30




Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U
MIPOMEKYTOUHAS aTTECTAITHS (3a4eT)
Texyuuii KOHTPOJIb YCIIEBAEMOCTU U
MTPOMEKYTOUYHAS aTTeCTalus (IK3aMeH)
I[IpakTHYeckasi MOATOTOBKA NMPHU Peain3aun 0
JMCIUIJIMHBI (BCEro)

HE MPEIyCMOTPEH

28+36(3Kk3)

5. CTpykTypa u coaep:kaHue TUCHUTLTUHBI
5.1. CTpykTypa IMCUMILINHBI

Tabnuna 2. Moynu TUCIUIUIMHBI, TPYJ0EMKOCTh B 4acaxX W BUbI Y4eOHOM paboThI

Tovi-
HaumeHoBaHue pyA IpakTuy. JIao. Cam.
Ne b Jeknun
MOAYJIsl qachbl 3aHATHUS | MPAKTHKYM pabora
Bsenenue. Oo6mias
XapaKTepPUCTHKA (DU3NICCKUX U
1 | xapakrep ¢ 3 1 i i 042(53)
(UBUKO-XMMHYECKUX METO/0B
aHaJm3a
MeTtonanl HUCCIIEIOBAHUS
2 |cocTaBa U TEOMETPUUYECKOTO 79 3 8 14 44+10(3k3)
CTPOCHHS MOJICKYJI
Metoanl HUCCIICIOBAHUS
3 8 AOBARIL g9 3 2 8 20+8(5K3)
KOHJICHCUPOBAHHBIX COCTOSTHUI
MeTtomasl HUCCIIEI0OBaHUS
4 8 3 a 43 3 2 6 24+8(7K3)
MOBEPXHOCTEN
Meroasl OIYyIMIUPUYECKON U
HEOMITMPUYECKON  KBAaHTOBOM
5 p 11 3 2 - 0+6(oK3)
XUMHUU B OMHUCAHUU CTPYKTYpPBI
1 CBOMCTB BEIIECTB
Metoabl MOTYy>IMIUPUYECKON U
HEOMIIUPUYECKON  KBAaHTOBOM
XAMHUHU B OIIMCAaHUH
6 3 1 - - 0+2(3K3)
MEXMOJIEKYJIIPHBIX
B3aUMOJICHCTBUH, afcopOIuu 1
MyTEH XUMHUYECKUX pEeaK i
Bcero Ha TUCHUILTHHY 180 14 14 28 88+36(3K3)

5.2. Conepskanue TUCUUIIMHBI

MOAYJb 1 «BBE/IEHHE. OBIIAS XAPAKTEPUCTHUKA
OUBNYECKUX U PU3UKO-XUMHNUYECKUX METOJ10B AHAJIU3A»

Beenenue B mnpeaMer «TeopeThueckue U IKCIEPUMEHTANIBHBIE METOJIBI
uccnenoBanus B xumum». llens u 3amaum nucnmmimabel. Knaccudukanus meTomos
aHaJm3a.

OOmiass XapakTepuUCTHKa METOJOB aHaim3a. [IpaBUIBHOCTH, TOYHOCT,
BOCIIPOM3BOAUMOCTE. IIpsiMast m oOpaTHas 3amauyu MeToJ0B. AHamn3 o0beMa, TOHKUX
MIEHOK M TOBEpXHOCTH. CHEeKTpoCKomuYecKue, AU(GPAKIUOHHBIE M ONTHYECKHE
METOJbl. XapaKTePUCTUUECKOE BpeMs MeToAa. 3HaueHHe (PU3NKO-XUMHUYCCKHX U
(bU3UYECKUX METOJIOB aHAIM3a JJISl TEOPETUICCKON XUMHUH.



MOAYJIb 2 <«METOAbBI MHCCIEJOBAHUA COCTABA H
IF'EOMETPHYECKOI'O CTPOEHUSA MOJIEKY JI»

DneKTpOMarHuTHbIe BOJHBL. CHEKTP 3JIEKTPOMArHUTHBIX BOJMH M 3(PQEKTHI,
BbI3bIBaeMble B BenlecTBe. MHbpakpacHas cnekrpockonus, Yd-crnekTpockomnus,
CHEKTPOCKOMUSI BUIUMOM 001acTH.

SlnepHbI MAarHUTHBIA PE30HAHC.

Macc-cniektpoMeTpusi. XpoMaToMacC-ClIEKTPOMETPHS.

Teopernueckne OCHOBBI METOJOB, ammapatHoe OQOPMIICHUE METOIOB,
MHTEpIpeTanus pe3yabTaToB. [ panuiel npumMeHuMocTH. OCHOBHBIE HOPMBI U IIpaBUia
TEXHUKU 0€30MaCHOCTH.

MOAYJb 3 «<METOJbl UCCJEJOBAHUS KOHAEHCHUPOBAHBIX
COCTOSIHUM»

DJIEKTPOHHAsT MHUKPOCKOMHSA. PEHTreHOCTpYKTYpHBIH M peHTreHO(a30BbIif
aHaJIn3. PentrendayopecuenTHas CIICKTPOCKOIIHS. TepmorpaBuMeTpus.
Huddepenumanpias cKaHUpYOIIas KaJloOpUMETpHsi. AHAU3 yIeIbHON MOBEPXHOCTU
nu HOpI/ICTOCTI/I. TeOpeTI/I‘IeCKI/Ie OCHOBBI MCTOIOB, I/IHTepHpeTaHI/IH pCSYJIBTaTOB.
['panuisl npuMeHUMOCcTH. OCHOBHBIE HOPMBI U MTpaBUIIa TEXHUKH 0€30IaCHOCTH.

MOIYJIb 4 <METO/JbI HCCJIEJOBAHUS TIOBEPXHOCTEM»

NneanbHbli W peanbHbIM KpUCTAJUIBL. PeanmbHass mnoBepxHOCTh. l[Iponecchr
penakcaluud M PEKOHCTPYKUUHU. PeHTreHoBckasi (OTOANEKTPOHHAS CHEKTPOCKOMUS.
Oxe-371eKTpOHHAs CIIEKTPOCKOIHUA. Y IbTpadroieToBas 3JIEKTPOHHAs CIIEKTPOCKOIIHS.
ATOMHO-CHJIOBasE MUKpOCKoNUs. TyHHENbHAass MUKPOCKOIHS. TeopeTnueckne OCHOBBI
METOJIOB, anmnapaTtHoe oQpopMJIEHUE METOJ0B, MHTEPIIPETAIUS pe3yabTaToB. [ paHuIlbI
npuMeHUMOCTH. OCHOBHBIC HOPMBI U TIPaBUjIa TEXHUKH 0€30TTaCHOCTH.

MOAYJIb 5 «METOJIbI MOJIYSIMIIMPUYECKOM n
HESMITUPHYECKOU KBAHTOBOM XUMHUHN B OIIMCAHUUA
CTPYKTYPBI U CBOMCTB BEIIIECTB»

Hesmnupruueckue u moay3mMIUpUIeCcKUe METOIbI pacuera.

Hepapxusi pacyeTHbIX METONOB B KBAaHTOBOM XuUMHH. (CpaBHEHHE METOJOB
Xaptpu-®oka, Kona-lllema, CBSI3HBIX KIJIACTEPOB, BAJEHTHBIX CXeM. CKOpOCTb,
TOYHOCTb, BOCHPOU3BOAUMOCTh. OCOOEHHOCTH M TpaHMIBI MPUMEHUMOCTH METOOB
IPU  pacyere CTPYKTYpbl MOJEKYJ, KIJIACTEPOB, KOMIIAKTHOTO BEHIECTBA U
MIPOTHO3UPOBAHUS UX CBOMCTB. bazucHble HAOOPHI.

[Tomyamnupuueckue METOIbl U METOJbl MOJEKYJSIPHOH MexaHUKH. CKOpOCTb,
TOYHOCTb, T'PAHULIBI IPUMEHUMOCTH.

MOJYJIb 6 «METO/IbI MOJYSIMIINPUYECKOM "
HEDMIIMPUYECKOMN KBAHTOBOM XMMHUU B OIIMCAHUU
MEXMOJIEKYJISIPHBIX B3AUMOJEVMCTBUHN, AJICOPBIIMA U ITYTEN
XUMHUYECKHUX PEAKIINI»

KBaHTOBO-XMMHMUYECKHI aHAIN3 MEXKMOJICKYJISIPHBIX B3aUMOACHUCTBUNA. MeToj
CYIIEPMOJIEKYJIbI, METOAbl TEOPHUU BO3MYILICHUM.



5.3. JIaGopaTopHbIe padoThI
Ta6numa 3. JlabopatopHbie pabOTHl U UX TPYJAOEMKOCTh

[TopsinkoBelil HOMep Moayasd. Llenun HanmMenoBanme 1ab0opaTOpHBIX Tpyno-
n1abopaTopHBIX paboT pabor €MKOCTb
B yacax
Mopnyas 2 [Honyuenne MK-criekTpoB miuéHok 14
Heab: »sKcnepuMeHTabHOE O3HakomyieHUe ¢ | [lomyuyenue HK-cniekTpoB
MeToAaMu HH(QPAKpaCHOM CHEKTPOCKONMUHM U | TBEPIBIX MOPOIIKOB
ra3oBOM XpOMaTOMAacC-CIEKTPOMETPUU [Tonyuenue HK-cniekTpoB
JKUAJIKOCTEN
AHalnu3 cMecu METOIOM Ta30BOH
XpPOMaTOMAaCC-CIIEKTPOMTEPHUH
Mopayas 3 AHanu3 TEPMHUUYECKOI 8
Ieab: >KcrepUMEHTATbHOE O3HAKOMIICHHE C | CTaOMIBHOCTH obpasnua
MeTOJIaMHU TErMOrpPaBUMETPUU u | buononumepa
Qg depeHaIbLHOR ckaHupytoueil | Onpenenenne SHTAJIBIINN
KaJIOpUMETPUU TUTaBJICHUS
Onpenenenue CKauka
TEIIOEMKOCTH NP CTEKJIOBAaHUU
Moayas 4 [Monyuenue 6
Heab: b5KCrepUMEHTATBLHOE O3HAKOMIIEHHE C | pEHTT€HO(GOTOAIEKTPOHHBIX
METOJIaMH aHaJIn3a IOBEPXHOCTH CIEKTPOB 3TAJIOHHBIX COEAMHEHUN
[Tomy4yenue N300paKEeHHS
TONOJIOTUH ITOBEPXHOCTH METOJOM
ATOMHO-CHJIOBOM MUKPOCKOIIHH

5.4. IlpakTyecKue 3aHATHS

Ta6nuna 4. TemaTtuka, popma npaktuueckux 3ansatuil (I113) u ux Tpy10eMKOCTh

ITopsiaxoBbiit HOMep Moayds. Llenun [IpumepHas TemaTuka 3aHATHIA U popMa ux Tpyno-
MPaKTUYECKUX 3aHATUI IIPOBEICHUS €MKOCTb
B yacax
WNutepnperanus NK-cniekTpos YUCTBIX
Mopyas 2 ptp vu P
COCIMHEHUH.
Heas: MHWuTepnperanus coctaBa H
WNutepnperanus Macc-CIEKTPOB YUCTBIX
CTPYKTYpbl Mojekyn Mmerogamu MK- . 8
CIIEKTPOCKOIINHN, MACC-CIIEKTPOMETPUU COCIIHCHHH.
. SIMP ’ Wurepnperarms  ‘H-SIMP-CrIeKTpoB ~ YHCTBIX
COEMHEHHI
Moayasb 3
Henb:  uHTepmperanmus  cocrasa, | MHTepnperanus pEHITeHOrpaMM PDA. 2
CTPYKTYpl M  CBOHCTB  00BEMa | UHTEepmpeTalus TepMorpaMmm
KOHJICHCHPOBAHHBIX (a3
Monyas 4
Hean: MHWatepnperanus coctaBa u | UHTEpnpeTanus (OTOIEKTPOHHBIX CIIEKTPOB. 2
TOMOJIOTMH TTOBEPXHOCTH
Moy 5 Pacu€tr KOHCTaHTBI paBHOBECHS AJIEMEHTAPHOU
y XMMHYECKOM pEaKUHU METoIoM XapTpu-Poka
eab: O3HaKOMICHHE C
nmu  Kona-lllema B KBaHTOBO-XMMHUYECKOM 2
COBPEMEHHBIMHU KBaHTOBO- .
nakere «Orca». 3HaKOMCTBO C TEOpHE aTOMOB
XUMHAYECKHMH MaKEeTaMH
B MOJIEKYJIAX.




6. CamocTosiTesibHAsE padoTa 00y4aOIIUXCH U TEKYIHUH KOHTPOJIb YCIIeBAeMOCTH
6.1. Ilesiu camocTOATEILHOM PA0OTHI

OCHOBHBIMH LIEJIIMH  CaMOCTOSITEJIBHOM pabOThl MarucTpPaHTOB SIBIISIETCS
(dbopMHpOBaHHE CLIOCOOHOCTEN K CaMOCTOSITEIbHOMY MO3HAHUIO U OOYUYEHUIO, IIOUCKY
auTepaTyphl, 0000IIeHHIO, OQGOPMIICHHUIO MW  TPEACTaBICHUIO  IOJTYYCHHBIX
pe3yJbTaTOB, HMX KPUTUYECKOMY aHaJnM3y, IIOMCKY HOBBIX, pPALMOHAIBHBIX U
HEOPJIMHAPHBIX PEIICHHUH, apryMEHTUPOBAHHOMY OTCTAaMBAaHUIO CBOMX MPEJIOKEHUH,
YMEHMU NOATOTOBKU BBICTYIUIEHUHN U BEICHUS TUCKYCCHM.

6.2. OpraHu3zanus ¥ cofepKaHue CaMOCTOATEJbLHOH PadoThI

CamocrosTenbHas padoTa 3aKiIl04aeTcs B U3YYEHHUU OTIENBHBIX TEM Kypca 1o
3aJJaHUIO TIPenoiaBaTesis M0 PEKOMEHIyeMOoll UM yueOHOH JauTeparype, B IOATOTOBKE
K JTa0OpaTOPHBIMU U MPAKTUYECKUM 3aHATHUSAM, K TEKYILIEMY KOHTPOJIIO yCIIEBaEMOCTH;
MOJTOTOBKE K 9K3aMEHY.

[Tocie BBOIHBIX JIEKIMI, B KOTOPBIX 0003HAYAETCsl COJEpKAHUE TUCIUIUIMHBI,
ee mpolOsieMaThka M MPaKTHYECKas 3HAYMMOCTh, CTYJIEHTaM BBLAAIOTCS 3aJaHusl Ha
MpakTH4eckue u jJaboparopHeie 3aHATHs. CTYIACHTHI BHIMOIHSIIOT 3aAanus B yackl CPC
B TEUYEHHE CEMECTpa B COOTBETCTBHM C OCBOEHHEM YYEOHBIX pa3iesioB. 3alliura
BBITIOJTHEHHBIX 3aJJaHU TPOU3BOAMUTCS MO3TAHO B Yachl MPAKTHYECKHUX 3aHSITHUM.
OneHnBaHNE OCYIIECTBISETCS MMyTEM YCTHOTO OMpOca MPOBOAUTCS MO COACPKAHUIO U
KauyeCTBY BBINIOJIHEHHOTO 3a/1aHUSI.

7. YueOHO-MeTOIMYecKOe M HH(POPMAINIMOHHOE o0ecniedyeHne THCIIUTITHHBI
7.1. OcHOBHAasI JIUTEpPaTypa MO JUCHUILIHHE
1. Ilertun, FO.A. ®usznyeckne METObI UCCIEIOBAHUS B XUMHUU : YICOHUK TSI
CTYJCHTOB BY30B : B COCTaBe yueOHO-MeToauueckoro komruiekca / FO.A. Ilentum,
JI.B. Bunkos. - MockBa : Mup, 2006 . - 683 c. : ui. - (MeToasl B XUMHUHM). - TEKCT :
HenocpeacTBeHHbIN. - ISBN 5-03-003770-5 : 566 p. 10 k. - (ID=22545-25)

2. Ou3nyUecKre METO bl HCCIISOBAHUS HEOPTAHUIECKUX BEIIECTB ;| y4uel. mocooue
s cryaeHTtoB mo cmer. 020101 "Xummusa" : B cocraBe ydeOHO-METOIUYECKOTO
komruiekca / T.I'. bamuueBa [u np.]; mox pen. A.b. Hukombckoro. - Mocksa
Axanemus, 2006. - 443 c. : min - (Beicmee mpodeccuonanprHOoe 00pa3oBaHHE). -
bubnuorp. B Tekcte. - Tekct : HenocpencTBeHHsl. - ISBN 5-7695-2261-5 : 285 p. -
(ID=59489-27)

3. Hwupenncon, B.I'. KBaHToBass XuMUsS: MOJEKYJbI, MOJEKYJISIPHBIE CHUCTEMBI U
TBEpAbIE Tema : yued. mocodue JJis By30B 10 XUM.-TEXHOJI. HaIlp. U CIICIl. : B COCTaBe
yaeOHo-MeTouueckoro komriekca / B.I'. Iupenscon. - M. : BUHOM. JlaGopaTtopust

3HaHui, 2010. - 495 c. - (YueOHUK AJig BBICIICH IIKOJIBI). - buOauorp. B KoHIE TJI. -
TekcT : HermocpeacTBeHHbIi. - ISBN 978-5-9963-0080-8 : 385 p. - (ID=81208-15)

7.2. lonoJIHUTe/IbHAS JINTEPATYPA MO AMCHMILINHE
1. CrnexTpanbHble METOBI aHanu3a. [IpakTuueckoe pyKOBOJICTBO : yueOHOE
nocobue ns By30B 1o creudanbHocTH BIIO «®yHnameHTallbHAas W MpUKIAIHAS
XUMUS» : B COCTaBe yueOHO-MeToauyeckoro komruiekca / B.M. BacunbweBa [u ap.]. -
Canxkrt-IletepOypr [u np.] : Jlans, 2022. - (YueOunuku s By30B. CrernuanbHas
nuteparypa). - ObBC Jlansb. - TeKCT : ANEKTPOHHBIN. - PexXuM qocTyna: 1mo moJmnucke. -



HNata  obpamenms: 19.07.2022. - ISBN  978-5-8114-1638-7. - URL:
https://e.lanbook.com/book/211631 . - (ID=106014-0)

2. béxkep, FO. Cnekrpockonus / FO. békkep. - Mocksa : Texnocdepa, 2009.
- 527 c. - (Mup xumun). - bubnuorp. : ¢. 507 - 522. - [IOP IPR SMART. - Tekcr :

AIIEKTPOHHBIH. - ISBN 978-5-94836-220-5. - URL:
https://www.iprbookshop.ru/12735.html . - (ID=153097-0)
3. AHanuTH4ecKast XUMHs U (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IC MCTOAbI AaHAJIN3a .

y4eOHMK MJI BY30B MO XWUM.-TEXH. HaIp. WU CIEIl.; Y4COHUK IS BY30B IO XHMHKO-
TEXHUYECKUM HaIPaBJICHUSM U CHEIUATBLHOCTSIM : B COCTaBe Y4EOHO-METOAMYECKOTO
komruiekca. T. 1 / FO.M. I'my6okoB [u ap.]; mox pemakmueit A.A. Umenko. - Mockaa :
Axanemus, 2010. - 351 C. - (Bpiciiee po¢eCCHOHAIBEHOE
obOpazoBanne. Xumuueckue texnonorun) (YMK-VY). - Tekct : HemocpeaCTBEHHBIN. -
ISBN 978-5-7695-5816-4 (T. 1) : 550 p. - (ID=83214-23)

4.  AHanuTuyeckas XuMus U GU3MKO-XUMHUYECKUE METO/IbI aHAIIM3A
y4eOHUK JJi1 BYy30B [0 XMMHUKO-TEXHHUYECKUM HAIPABJICHUSM U CHEIUATBHOCTAM : B
cocTaBe yueOHO-MeToandeckoro komiiekca. T. 2 / H.B. AnoB [u ap.]; moa peaakuuei
A.A. Nmenko. - Mocksa : Akaaemus, 2010. - 351 c. - (Beicmiee npodeccronansHoe
obpazoBanue. Xumudeckue TexHosoruu) (YMK-VY). - TekcT : HemocpeaCTBEHHbIN. -
ISBN 978-5-7695-5818-4 (T. 2) : 550 p. - (ID=83215-23)

5. dusznvecKkre METO bl UCCIe0BaHUs : yueb. mocoOue : B cocTaBe yueOHO-
MeToandeckoro komriekca / A.B. beikoB [u ap.]; TBepcko# roc. TexH. yH-T. - TBepb :
TeI'TY, 2010. - (YMK-VY). - Cepsep. - Tekct : snexrponnsiii. - ISBN 978-5-7995-
0517-2 : 0-00. - (ID=81121-1)

6. dusznveckre METOAbI UCCICAOBAHUSA : yue0. mocoOue : B coOcTaBe y4eOHO-
MeToaudeckoro komruiekca / A.B. beikoB [u ap.]; TBepckoi roc. TeXH. yH-T. - 1-¢ u3 .
- Teeps : TBI'TY, 2010. - 159 c. : un. - (YMK-Y). - bubnuorp.: c. 156 - 157. - Tekcr :
HenocpeacTBennsbiit. - ISBN 978-5-7995-0517-2 : 101 p. - (ID=81497-115)

7. UYepkacoBa, E. B. Teopernyeckne H 5SKCIEPUMEHTAJIbHBIE METOJbI
UccienoBaHusl B xuMuu : ydeOHoe mocobue / E. B. UepkacoBa. — Kemeposo :
Ky3sI'TY umenu T.®. I'opbauera, 2017. — 92 ¢. — ISBN 978-5-906969-33-0. —
Tekct : snexkTpoHHbIM // JlaHb : 31Me€KTpOHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/115183  (mata oOpamenus: 17.01.2023). — Pexum
J0CTYyIa: ISl aBTOpH3. mojb3oBaTenei. - (ID=153108-0)

7.3. MeToauuecKkue MaTepHaJIbl

1. Tepmuueckue METONIbI aHATM3a : METOJ. yKa3aHUs K MPAKT. 3aHATHUSIM U
CaMOCTOSTENIbHON padoTe Mo Kypcy "Teoper. U 3KCIEPUMEHT. METOIbI KCCIIEIOBAHUS
B XMMUM" TI0 HampaBlieHUIO MoAroToBku maructpoB 020100 Xumus u 240100 Xum.
texHosorus / A.B. BeikoB [u np.]; TBepckoii roc. TexH. yH-T, Kad. bTuX. - Treps :
TeI'TY, 2014. - Cepgep. - Tekcr : anekrponnsiii. - 0-00. - (ID=104030-1)

2. TepMuyeckue METOJbl aHANIM3a : METOJ. YKa3aHWS K MPaKT. 3aHATUSIM U
CaMOCTOSTENIbHON paboTe 1o Kypcy "Teoper. U SKCHEepUMEHT. METO/Ibl UCCIIEIOBAHUS
B XuUMUHU'" 1o HampaieHUIO noAroroBku maructpo 020100 Xumus u 240100 Xuwm.
TEXHOJIOTHSI : B COCTaBe ydeOHO-meTonuueckoro komruiekca / A.B. beikoB [u map.];


https://e.lanbook.com/book/211631
https://www.iprbookshop.ru/12735.html
https://e.lanbook.com/book/115183

Tsepckoii roc. TexH. yH-T, Kad. bTuX. - Teeps : TBI'TY, 2014. - 47 c. : un. - (YMK-
M). - TekcT : HemocpeAcTBeHHBIN. - 49 p. 80 k. - (ID=103811-95)

3. YueOHO-MEeTOauYeCKUd KOMIUIEKC JucuUIuiHbl "TeopeTuueckue
AKCIIEPUMEHTAJIbHbIE METOJbl MCCJEJOBAHMS B XMMHUHU' HAmNpaBlIeHUs] MOATOTOBKU
18.04.01 Xumwnueckas TtexHojorus. Hampasnennocts (nmpoduin): TexHomorus wu
nepepaboTka nosumepoB, HampasnenHocts (mpoduns): KoMmiiekcHas nepepadoTka
OuonHepreTuueckux pecypcon, HampamiaeHHOCTh (mpoduiib): XUMUS U TEXHOJIOTHUS
ouonornueckn akTuBHBIX BemiecTB. 04.04.01 Xumusa. HampasnernHocts (mpoduib):
Xumust (byHKIIMOHATBHBIX HaHOMaTepuanoB,HarnpaBieHHOCTh (mpodun):
Anamutuyeckas xumus ;. OI'OC  3++ / Kad. buorexnomnorun, Xumum W
cranaaptuzaiuu ; coct. A.B. beikos. - 2022. - (YMK). - Tekcr : anexrponssiid. - 0-00.
- URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115942 . - (ID=115942-1)

7.4. IIporpamMMHoe o0ecriedeHne Mo AUCIUILIHHE
Onepanuonnass cucrema Microsoft Windows: munensuun  Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: mumensus Ne
41902814.

7.5. Cnenuajau3upoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-

On0IMOTeYHbIEe CHCTEeMbI, MPpo(eccnoHaIbHbIE MOPTAIbI B UHTEepHeT
OBbC u nuuen3nonnsie pecypcbl TBI'TY pazmMenieHsr:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlanp": https://e.lanbook.com/

OBC "YHuBepcuterckas OudnmoTeka onnaia": https://www.biblioclub.ru/

9BC «IPRBooks»: https://www.iprbookshop.ru/

DOneKTpoHHAas oOpa3oBaTesibHas mwiardopma "FOpaiit" (OBC

«HOpaiity»): https://urait.ru/

Hayunast snekrponnas 6ubmmorexka eLIBRARY:: https://elibrary.ru/

8. Nudopmaunonnas cucrema "TEXHOPMATUB" Kondurypamus "MAKCUMYM":
ceTeBas BepcHs (rog0Boe OOHOBIECHKE): [HOPMATUBHO-TEXHUYECKUE, HOPMATHUBHO-
npaBoBble U pykoBoadmue 1okyMeHThl (I'OCTsL, P, CHullsr u gp.]. duck 1, 2, 3,
4, - M.:Texnopmatus, 2014. - (Jdoxymentamusa mis npodeccuonanon). - CD. -
Texct: anmexkTponHsIit. - 119600 p. — (105501-1)

9. ba3a pgaHHBIX Yy4eOHO-MeTOAMUYECKHX KomrIuiekcoB: https:/lib.tstu.tver.ru/header/
umk.html

ok~ wnE

~

YMK pasmerien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115942

8. MaTepua/JibHO-TEXHUYECKOE o0ecnevyeHHne TN CIUNINHBI
[Ipyu mM3ydyeHun AUCHMIUIMHBI « T€OpeTHYECKUEe U 3KCIIEPUMEHTAIbHBIE METOIbI
WCCJICIOBAaHUSI B XUMHW» HCIIOJB3YIOTCS COBPEMEHHBIE CpEICcTBa OOY4YCHHS,
BO3MOXKHA JEMOHCTpalys JIEKIMOHHOIO MaTepuajga C IOMOIIBI0 IPOEKTOpa.
Aymutopuss I TOpPOBEACHUS JIEKUMOHHBIX 3aHATHW, NPOBEACHUA 3alIUT U
Mpe3eHTAIlM KYpPCOBBIX pabOT OCHAIlleHa COBPEMEHHOW KOMIIBIOTEPHON M oducHOM


https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115942
https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/
https://lib.tstu.tver.ru/header/%20umk.html
https://lib.tstu.tver.ru/header/%20umk.html
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/115942

TEXHUKOW, HEOOXOJUMBIM MPOTPAMMHBIM OOECIICYCHUEM, IJICKTPOHHBIMU YUCOHBIMH
NOCOOHMSIMH M 3aKOHOAATEILHO-TIPABOBOM MOMCKOBOM CHCTEMOM, MMEIOIINIA BHIXO B
100aJIbHYIO CETh.

s mpoBeneHus J1abopaTOPHOTO TMPaKTUKyMa MCIOJIB3YeTCS CIEIUaTbHO
obopynoBaHHas y4eOHas yaboparopus. B Tabnuie 5 npeacraBieH peKOMEHIYEMbIi
nepeueHb MaTepPHATLHO-TEXHMUECKOTO 00ecredeH sl JTabopaTOPHOTO MPAKTHKyMa I10
JTUCITUTUTHHE.

Tabmuma 5. PexomenayemMoe MaTepuanbHO-TEXHUYECKOE 00ECTIeYeHNE TUCITUILTAHBI

rirgl PexomeHnayemoe MaTepuaibHO-TEXHUYECKOE 00ecreueHNe TUCIIUILTHHEI

1 | KommbrorepHoe u mporpaMMHOE o0ecrieueHne

2 | Uudpaxpacusiii @ypwe ciektpometp IR-Prestige

3 | l'azoBeIit XpoMaTomacc-ciekrpomeTp QP-2010s

4 | KuakoctHolt xpomaromacc-ciekrpomerp AP1-2000

5 | Tepmosecol TG 209 F1 Iris

6 | Juddepennmansupiii ckanupyronmii Kagopumerp DSC 204 F1 Phoenix

7 | Kinacc 30H10BBIX MUKPOCKOTIOB, 30H10BbIe MUKpOCKoMbI "Hanosatokarop"

8 JlaGoparopus PEHTIE€HOBCKOM (hOTORIEKTPOHHOU CHEKTPOCKOIINH,
PEeHTreHO(OTORIEKTPOHHBIH cnekTpomerp DC-2403M

9 | IIlporpaMMHBIii TaKeT KBAHTOBO-XMMHUYECKUX PACUu€TOB U3 MEPBhIX MPUHIMIOB «Orca»

10 gpgg%a}:mmle MaKeThl aHAJIM3a JAaHHBIX KBAHTOBO-XMMHYECKHUX pacuéroB Avogadro u

a |

9. OueHoYHbIE CpeCcTBA /1JIs1 MPOBeIeHUS IPOMEKYTOUYHOM aTTecTAIMA

9.1. OneHo4YHbIE CpeacTBA 1A MPOBeIeHHs IPOMEKYTOYHOM ATTeCTAlUH B
(¢popme 3K3ameHna

1. Dx3ameHanMOHHBIA OWUJIET COOTBETCTBYET (OopMe, YTBEPKIACHHOU
[TonoxxenueM o pabouux mporpammax AUCLMILIAH, COOTBETCTBYIOMINX (eaepaTbHbIM
rocyJapCTBEHHbIM 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOpa30BaHUSl C YYETOM
MpoQECCUOHANIBHBIX CTaHAApTOB. TuMOBOM oOpa3ell SK3aMEHAallMOHHOTO Ouiera
npuBeneH B [Ipunoxennn. OOydaromemMycst JaéTcst paBo BeIOOpa 3aJaHUI U3 YKCIA,
colepkalmxcs B Owiere, NpUHUMAas BO BHUMaHUE OLIEHKY, Ha KOTOPYIO OH
MpEeTeHIYeT.

Uucno »sk3aMeHanmMOHHBIX OmieroB — 15. Uwucno BompocoB (3amaHmii) B
sK3aMeHalMoHHOM Omitete — 3 (1 Bompoc ISl KaTeropuu «3HaTh» W 2 BOIpoca st
KATETOPUU «YMETbHY).

[IponoipkuTenbHOCTH 3k3ameHa — 60 MUHYT.

2. lllkana oneHuWBaHMUS MPOMEKYTOUHOM aTTeCTallud B (OpME SK3aMeHa —
COTJIMYHOY, «XOPOILIO», «yIOBIECTBOPUTEIHLHOY, «HEYIOBJIECTBOPUTEIILHOY.

3. Kputepuu olieHKH 3a 9K3aMeH:

JUIS KATETOPUU «3HATHY:

BBIIIIE 0a30BOT0 — 2;
0a30BbIi — 1;
HIke 6azoBoro — O;

KPUTEPHUH OLIEHKHU U €€ 3HAaUCHHE JIJISl KATETOPUU KYMEThY:

orcyTcTBHe ymMeHus — 0 Oam;



HaNMu4yue yMmeHus — 2 Oasma.

«OTJIMYHOY - TIPU CyMMe 0ajioB 5 uinu 6;

«XOPOIIOY» - MPHU CyMMe O0aJlIoB 4,

«YIOBJIETBOPUTEIHHOY - IPU CyMMe OalioB 3;

«HEYAOBIETBOPUTENBHO - TipU cymme O6amos 0, 1 wnm 2.

4. Bupa sk3aMeHa — MHUCbMEHHBIM SK3aMEH, BKIIOUYAIOIIMNA pPEIIeHHE 3a/ad C
MCIIOJIb30BAaHUEM CIIPABOYHOIO0 MaTepuaja M HEmpOrpaMMHUPYEMOTO KallbKYJsSTOpa.
[Ipu oTBeTe Ha BOIPOCHI 3K3aMEHA JIOMYCKAETCA HCIOIb30BAHUE CIIPABOYHOTO
MaTtepuaa Mpu peleHuu 3a1ay.

5. ba3a 3aaHuil, npeAbABJsieMasi 00yYalOIMMCS HA IK3aMeHe:

1)  OOmas XapakTepHUCTHKa METOJOB aHaiam3a. [IpaBUIBHOCTH, TOYHOCTD,
BOCIIPOU3BOIUMOCTb.

2)  Merononorus BEIOOpa METOA aHAIN3A

3)  Ilpsmas u oOpaTHas 3a1a4u METOIOB.

4)  KoppeKTHO W HEKOPPEKTHO IMOCTABIICHHBIE 3a/Ia4H.

5)  Bunusl u nens ananusa. Knaccudukanus.

6)  AHnanmu3 oObeMa, TOHKHX TUIEHOK U TIOBEPXHOCTH.

7)  XapakTepuCTHYECKOE BpEeMs METO/A.

8)  DnextpomMarHuTHbIC BOJIHBL. CHEKTp 3JIGKTPOMArHUTHBIX BOJH U
3¢ (eKThI, BRI3BIBAEMBIC B BEIIIECTBE.

9)  Teopernueckue OCHOBBI MHPPAKPACHON CIIEKTPOCKOTIHH.

10) AnmapaTtHoe odopmiieHHE B HHPPAKPACHOH CIIEKTPOCKOIIHH.

11) TunwyHbIe penraeMbie 3aJa91 METOIaMU HH(PPAKPACHOU CIIEKTPOCKOIINU

12) Teoperndyeckre OCHOBBI CIEKTPOCKOIHUH YIbTPApHUOICTOBOW U BHIUMOMN
oOnacTu.

13) AmnmapatHoe oQOpMIEHHE B CHEKTPOCKONHUW YIbTpahHOIeTOBONH U
BUJIMMOM 00JIaCTH.

14)  TunwyHbe peniaemsbie 3a/1auu METO/IaMH CIEKTPOCKOTHH
yIbTpa(HOIETOBOM U BUIUMON 00JIaCTH.

15) TeopeTndyeckne OCHOBBI  CHEKTPOCKOIIMU  SJEPHOTO  MAarHUTHOTO
pe3oHaHca: NPOTOH B MAarHUTHOM TMOJ€, S3KpaHUPOBAaHUE, JE€39KpaHUPOBAHUE,
XUMHUYECKUN CABUT.

16) AnmapatHoe odopMIICHHE B CIEKTPOCKOIHMH SICPHOTO MarHUTHOTO
pe3oHaHca.

17) Tunwueble pemiaeMble 33Ja4d  METOJAMH  SACPHOTO  MAarHUTHOTO
pe3oHaHca.

18) Teopernyeckre OCHOBBI MacC-CIICKTPOMETPHH.

19) AmnmapatHoe OQOpMIEHHE B Macc-CIIEKTPOMETPUM H XPOMAaToOMacc-
CHIEKTPOMETPHUHU.

20) Tunwuxble pemiaeMble 3a7a4d  METOJAAMH MAacC-CIEKTPOMETPHH U
XpOMaToOMacc-CleKTPOMETPHUH.

21) DnekTpoHHas MHKpockomus. [IpuHIMIBI  MeToma pacTpoBOM U
IIPOCBEYMBAIOLIEN IJIEKTPOHHON MUKPOCKOIIU Y.

22) AmnmnapatHoe opopMIICHHE B SJCKTPOHHON MUKPOCKOITHH.

23) PeHTreHOCTPYKTYpHBIM M pPEHTreHO()a30BbIM aHamu3. TeopeTHdecKue
OCHOBBI METO/IOB.




24)  AmnmapartHoe oopmIeHHE B peHTTeHO(])a30BOM aHAIH3E.

25) PentrenodasoBelil aHaau3. THIIMYHO peliaeMbIe 3a/1a4H.

26) PentrendayopeciieHTHas  CHEKTpocKomusi. TeopeTHuecKkue OCHOBBI
METO/1a.

27) AnmapartHoe odopmIieHUE MeTOo/1a peHTTeH(ITyOpECIIeHTHON
CIEKTPOCKOIIHUH.

28) PentrendayopeciieHTHAs CIIEKTPOCKOMHsI. TUITMYHO peliaeMble 3a1auu.

29) TepmorpaBumerpus. TeopeTndeckre OCHOBBI METO/A.

30) AmnmapatHoe opOpMIICHHE METO/Ia TEPMOTPABUMETPHH.

31) TepmorpaBumeTpusi. TUIMYHO pelIacMbIC 3a1a4H.

32) JuddepeHimanbHas CKaHUPYIOMIAs KaJIOpPUMETpUs. TeopeThdecKue
OCHOBBI METO/IA.

33) AmnmapatHoe odopMiIcHHE MeTodaa B MeToje auddepeHInanbHOR
CKAHUPYIOIIEH KATOPUMETPHUHU.

34) AHanu3 yienbHOU MOBEPXHOCTH U TOPUCTOCTH.

35) HpaeanbHblil 1 peabHbIA KPUCTAILIBL. PeanbHas MOBEPXHOCTb.

36) IlIpormeccsl penakcanuy U pEKOHCTPYKIIUU PEATbHOM MOBEPXHOCTH.

37) PentreHoBckass (OTOIIEKTPOHHAS  CIIEKTPOCKOMMs. TeopeTndeckue
OCHOBBI METO/IA.

38) PenrreHoBckas  (DOTORNIEKTPOHHAsE  CIIEKTPOCKOMHS.  AMIapaTtHoe
oopMIICHUE METOIA.

39) PenrtrenoBckas (OTOIIEKTPOHHAS CIIEKTPOCKOIMS. THIIMYHO penraeMbie
3a/1auH.

40)  Oske->NEeKTPOHHAS CIEKTPOCKOIHUS. TeOpEeTHYECKUE OCHOBBI METO/IA.

41)  Oke-dIeKTPOHHAS CIICKTPOCKOMHSA. AMapaTHOe 0QOPMIICHUE METO/A.

42)  Oske-3NeKTPOHHAS CIIEKTPOCKOIHUS. TUITMYHO pelacMble 3a/1a9H.

43) BakyymHas ynbTpaduoIeToBast AIIEKTPOHHAS CHEKTPOCKOTIHSL.
TeopeTnueckne OCHOBBI METOA.

44) BakyymHas yapTpaduoaeToBas 3JIEKTPOHHAs CHEKTPOCKOTIHSL.
AnmapaTtHoe opopMIIeHHE METOA.

45) BakyymHas yjibTpadHoeTOBas AJICKTPOHHAS CIIEKTPOCKOMMs. THIHYHO
pelaeMble 3a1a4u.

46) ArtomHO-cuioBas MUKpockonus. [IpuHIMn Merona.

47) TynnenbHas Mukpockonus. [IpuHIMI MeTOA.

48) 3oHI0Bas MUKPOCKOIHS. AmnapaTHoe 0(hopMIICHHE.

49)  3onHI0Basi MUKPOCKOTHUS. TUIIHMYHO pelacMbIe 3a/1auH.

50) IIpubmmxenue boprua-OnmenreriMepa.

51) Hesmnupuyeckue U MOJTyIMIUPUYSCKHUE METO/IBI pacyeTa.

52) Hepapxwus pacueTHBIX METOJ0B B KBAHTOBON XUMHH.

53) basucusie HaO0pbl. Bubl. lens ucnoab3oBanus.

54) CpaBuenue MetonoB Xaptpu-®Poka, Kona-lllema, CBS3HBIX KIacTEpOB,
BaJICHTHBIX CXEM I10 CKOPOCTH pacuéra, TOYHOCTH, BOCITPOU3BOJUMOCTH CBOMCTB.

55) Oco0eHHOCTH U TPaHMIIBI TPUMEHUMOCTH HEAMITHPUUECKUX METOJIOB TIPH
pacuere  CTPYKTYphl ~ MOJIEKYJ,  KJIAcTE€pOB, KOMIIAKTHOTO  BEIIECTBA WU
IIPOTHO3UPOBAHUS X CBOMCTB.



56) OcoOeHHOCTH W TPaHUIBI MPUMEHHUMOCTH TOTYIMIUPHUSCKUX METOJIOB
IpA pacyere CTPYKTYpPbl MOJIEKYJ, KJIAaCT€pOB, KOMIIAKTHOIO BEUIECTBA W
IPOTHO3UPOBAHUS UX CBOWCTB.

57) Metoasl MoJnekyasipHOH MexaHukd. CKOPOCTb, TOYHOCTh, TPaHUIIBI
MIPUMEHUMOCTH.

58) KBaHTOBO-XMMHYECCKHI aHAIN3 MEKMOJICKYJIIPHBIX B3aMMOICHCTBUI.

[Tonb30BaHME pa3IMYHBIMU TEXHUYECKMMM YyCTpoilcTBamMu, Kpome OBM
KOMITBIOTEPHOTO Kjacca M TPOTPAMMHBIM OOECIECYCHHEM, HEOOXOIUMBIM IS
pelIeHUs MMOCTABJICHHBIX 3a7a4, He Jomyckaercs. 1Ipu kenaHuu CTyneHTa MOKUHYTh
npenensl ayJuTOPUM BO BpeMsl JK3aMeHa HK3aMEHAIMOHHBIA OWJIET mocie ero
BO3BpaLCHUS 3aMEHSIETCS.

[IpenogaBarenb WMMEET NpPaBO MOCJIE€ NPOBEPKA NUCBMEHHBIX OTBETOB Ha
AK3aMEHAIlMOHHBIE BOMPOCHI U PEUIEHHBIX HA KOMIBIOTEPE 3a/1a4 3a7aBaTh CTYJ/ICHTY B
YCTHOW (hOpME YTOUHSIONIME BOIPOCHI B paMKaxX COJCPKaHHS IK3aMEHAIMOHHOTO
Owiera, BEIIAHHOTO CTYACHTY.

NHble HOpPMBI, PpETJIAMEHTUPYIOUIME MPOLEAYpPY IPOBEICHHUS OSK3aMEHa,
npenacraBiaeHsl B [1010keHNN O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IMTPOMEKYTOUYHOU
aTTECTAllU CTYJICHTOB.

9.2. OueHO4YHBbIE CPeCTBA /1JIsl NPOBEIeHUS POMEKYTOUHOM aTTeCTAIIMU B
¢opme 3auera
VY4yeOHBIM MJIAHOM 3a4eT M0 AUCIUIUIMHE HE MPEIyCMOTPEH.

9.3. OneHouHbIE CPeCTBA IJI IPOBeAeHHUs IPOMEKYTOYHOI aTTecTaluu B
(popme KypcoBOro nmpoexkTa Ui KypcoBoid padoThbl
Y4eOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

10. MeToauyeckue peKOMEHAALMH 110 OPraHU3ANMH U3YYEeHHUS TUCHUTITMHbBI

CryneHTsl epe/l HadyajaoM WM3Y4YEHUs JUCLUIUIMHBI 03HAKOMIIEHBI C CHCTEMAMMU
KPEAUTHBIX €AVHUIL U OAJUIbHO-PEUTUHIOBOM OLIEHKH.

CTyneHTsl, U3ydalollue IUCHUIUIMHY, O0O0ECIeYMBAIOTCS  3JIEKTPOHHBIMU
U3IaHUSIMH  WJIM  JIOCTYIIOM K HHUM, Y4eOHO-METOJAMYECKUM KOMIUIEKCOM IO
JUCLMIUIMHE, BKIKOYasi METOAMYECKHUE YKA3aHUS K BBIIIOJIHEHUIO TPAKTUUYECKUX paloT,
BCEX BUJIOB CAMOCTOSATEIbHOMN padOTBHI.

B yueOHbIif mpollecc pPEeKOMEHIYeTCs BHEApPEHUE CYOBEKT-CyObEeKTHON
[EJAaroru4eckoi TEXHOJIOTHH, IIPY KOTOPOW B PACHMCaHUM Ka)XAOro IMPEnoaaBaTelis
ONPENENAETCS BPEMsI KOHCYJIbTALMI CTYACHTOB II0 3aKPEIUICHHOMY 3a HMM MOZYJIIO
JVCHUATUIAHBI.

11. BHeceHue M3MeHEHUI U 10MOJTHEHUI B pa00o4uyl0 NPOrpaMmmy M CHMILIHHBI
Copnepxkanre paboumx MPOrpaMM  JUCIUIUIMH — €KEroJHO OOHOBIAETCS
IPOTOKOJaMH 3acefaHuil kadeapbl 1o yTBepkaeHHOW «llomoxkeHneM o CTpykType,
coJiep)KaHuu U OQOpMIIEHHH pabouMXx MporpaMM AUCHMILIUH MO 00pa3oBaTeIbHBIM
nporpamMmamM, cootBeTcTBytomuM @OI'OC BO ¢ yderom mpodeccrnoHamIbHBIX
CTaHJIapTOB» (opMe.



Ipuioxenue

®enepalibHOE rOCYAAPCTBEHHOE OIOIKETHOE 00PA30BATEIBHOE YUPEXKICHUE
BBICILIEr0 0Opa30BaHMs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noaroroBku MaructpoB 18.04.01 Xumuueckas TEXHOJIOTHS

[Tpoune — Xumus 1 TeXHOJIOTUSI OMOJIOTMYECKH aKTUBHBIX BELLIECTB

Kadenpa «buorexnonornu, XuMU1 U CTaHIAPTU3ALII»

HucuunnuHa «TeopeTudyeckue M 3KCHEPUMEHTAIbHBIE METOJbl HCCIEIOBAaHUS B
XUMUH»

Cemectp 2

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. 3aganue a1 MPOBEPKHU YPOBHA «3HATh» — vun 0, vutn 1, mim 2 6ana:
OnexkTpoHHass MUKpockonus. [IpuHIMIBI MeTOga pacTpoBOM M NPOCBEYMBAIOIIEH
3JIEKTPOHHOW MUKPOCKOMHH.

2. 3ajanue A7 IPOBEPKHU YPOBHS «yMeTh» — uin 0, nim 2 Gaa:
Cpasuenne meronoB Xaptpu-®Poka, Kona-Illema, cBS3HBIX KJIacTE€pOB, BAJICHTHBIX CXEM IO
CKOpPOCTH pacyéra, TOUHOCTH, BOCIIPOU3BOAUMOCTHU CBOMCTB.

3. 3aganue U1 IPOBEPKH YPOBHS «yMeTh» — i 0, wiun 2 Garna:
[Tonp3yschk cnpaBOYHBIM MAaTEpHAIOM B MPEJCTABICHHOM (OTODIEKTPOHHOM CIIEKTpe
BBICOKOI'O Pa3pelleHus ONPEAETUTE TUIl IOYPOBHS, JIEMEHT U €r0 CTENEHb OKUCICHMUSL.

Emax = 388 15217(48) eV

HMHTEHCHMBHOCTE

! ! !
280 375 3T 355 350 355

on -
o

JHepruAa ceAsu, 3B

Kpurtepuu UTOroBoii 0lleHKH 32 3K3aMeH:

COTIUYHOY - TIPU CyMMe OaJITIoB 5 Uity 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yJIOBJIETBOPHUTEIBHOY - TIPH CyMMe 0auioB 3;
«HEYJIOBIETBOPUTEIBHO» - IpH cymme 6autoB 0, 1 wnu 2 6anna;

CocraBurens: goir. kapeapsr bXC A.B. beikoB

3aBenytromuii kadenpoit BXC M.T'. Cynbman
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