EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYAS ITPOTPAMMA JIMUCIHHUIIJIMHBI
B51.B.01.02 Teopernueckas xumus. TeopeTndyeckue M YKCIEPUMEHTAJILHBIE METOIbI

N PACJIATO»
Yo pakyabrera

.B. Jlobpun/

B XUMHUH

Hanpagssenue noaroroBku: 04.04.01 Xumus
HanpasaenHnocts (mpoguib): TeopeTnueckas v SKCIEPUMEHTAIbHAS XUMUS
KBanuduxanus (crenenn): mazucmp

dopma 00ydeHusI: OuHAs

dakyJabTeT: MeInMHCKun

Kadenpa: XuMuko-01o0ruueckux TUCHUILINH U (apMaKOJIOT U

o4yHas popma OYHO-320YHASl | 3204YHaA
dbopma dhopma
Kype 2
CemecTp/TpumMecTp 3,4
Jlekuuu 16
JlaGopaTopHble 3aHATHS
IIpakTnueckue (ceMUHApPCKHUE) 20

3aHATUSA

Koncyabranuu

®opmMma(bl) IPOMEKYTOUYHON
arrecTauum

3auer C OLleHKOM
(3 cemecTp)
Ik3amen — 0,3
(4 cemecTp)

Kounrpoanb 9
HNublie popmbl padoThl
CamocrosiTesibHas paboTa 422,71

Bcero yacon: 468

TpynoemkocTh: 13 3aUeTHBIX eIMHHI

Pa3zpaboTtunk(n) paboueit mporpaMmsbl: 1.X.H., 1pod. Mokmuna H. .




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

Heab u3yyeHus TUCHMILUIMHBI: MPHOOPETCHNE MAruCTpaMH 3HAHWUW 1O OCHOBaM
COBPEMEHHBIX TCOPETHUYECKUX H  OKCIIEPUMEHTAIBHBIX METOJOB  HCCIICTOBAHMSI
XUMHYECKUX TIPOIIECCOB B COOTBETCTBUM C KBATU(UKAIMOHHBIMUA TPeOOBAaHUSMU
deneparbHOTO TOCYyJIapCTBEHHOTO 00pa30BaTEeIHLHOTO CTaHmapTa  BBICIIETO
npodeCcCHOHAILHOTO 00pa30BaHUsI.

33[{8‘11/1 H3YYCHUA TUCHUIIJIUHBI:

- copmMupoBaTh HaBBIKM pabOThl B XHWMHYECKOW JlabopaTopuu, pabOThl C
XUMHUYECKOMN MOCyA0i, 000PY/I0BAaHUEM U PEAKTUBAMM,

- copmupoBaTh HABBIKM MPAKTUYECKUX M TEOPETUUYECKHX 3HAHUNA B O0OJACTH
XUMHUYECKUX, CIIEKTPAJIbHBIX, ONTHUYECKUX, DOJICKTPOXUMHUECKHMX U KHHETHUYECKHUX
METOJIOB aHaJIN3a, METOAOB pa3JEleHUs, KOHLEHTPUPOBAHMS, OIIPENEICHHsI COCTaBa,
CTPYKTYpBHI BEIIECTBa, a TakKK€ HAa Pa3BUTHE HABBHIKOB TMPOBEACHUS HCCICIOBAHHUNA C
MOMOUIbIO COBPEMEHHBIX (U3NYECKUX U (PU3UKO-XUMHUYECKHX METOJO0B Ha COBPEMEHHOM
00OpyIOBaHUU JIJIsl PELIECHUS aKTyaJbHBIX SKCIIEPUMEHTAIbHBIX 33]1a4.

Mecto mucuunmiaunabl B cTpyktype OIIOIL: peanmusyercs B pamKax 4YacTw,
dbopMupyeMoil ydacTHHKaMU 0Opa3oBaTeIbHBIX OTHOIICHUM, Onoka bl. Jucrurminas

(Momynn).

Ilnanupyembie pe3yJabTaThl 00Y4YeHHUs 10 TUCHHILIMHE!

Kon NHaukaTopbl 10CTHKEHUSA Tlaanupyembie pesyanTaTs!
KOMIIETEHIIUH KOMIIeTEeHIIUH 00yyieHus
o JUCHUILINHE
IIKC-1 3HaTh: 3HaeT:
CnoocobOen - MeroArl BhIOOpa W LENH | — COBPEMEHHBIC METO/IbI
MPOBOAUTH HaIpaBJICHUS HAay4YHOTO | TEOPETUUYECKOTO n
Hay4YHbIE UCCIIEIOBAHUS, METOJbl CcOOpa U | SKCIEPUMEHTAIIBLHOTO
HCCJIEOBAHHUS aHaJu3a JUTEPATypPHBIX JIAHHBIX IO | UCCICOBAaHUS B Pa3JIMYHBIX
(o) 3aJIaHHOM  TeMaTUKe  Hay4HBIX | pa3jaeniax XAMUH, METO/IBI
chopMyIupOB HCCJICIOBAHUIA; onpeeIeHUs COCTAaBa,
AHHOU - TIPUHITATIBI paboThI | CTPYKTYPhI BEIIIECTBA,
TEMaTHKE, COBPEMEHHBIX XAMHUYECKUX | MEXaHH3Ma XUMHYECKUX
CaMOCTOSTEIIb IPUOOPOB, TEOPETUICCKHE OCHOBBI | IPOIECCOB, HX TEOPETUUCCKHUE
HO COCTaBJIATH | XMMHYECKHX, (bU3UYECKHX, | OCHOBHI, BO3MOKHOCTH u
ILIaH (U3UKO-XUMHUYECKUX METOJIOB | TPAHMIIBI IPUMEHUMOCTH
HCCJIEJOBAHHUS aHaJIN3a;
, BJIQJICTh |-  BaXHEHIIME  TEOPETUYECKHUE
Teopuen U | IPEJCTaBJICHUS XUMHUHU U CMEXKHBIX
HaBBIKAMH HayK;




MIPAKTUYECKOMN
paboThI B
BBIOpaHHOM
obnacTtu
XUMUU u
CMEXHBIX
HayK C
MIpUMEHEHUEM
COBPEMEHHOMU
anmapaTrypsl |
MOJTy4aTh
HOBBIC
Hay4HbIC u
MPUKJIATHbIC
pE3yNbTAThI

- METO/IbI 000011eHNS u
IIPE/ICTABIICHHMSI pe3yIbTaTOB
HAyYHOT'O UCCJICAOBAHMS.

Ymers:

- pa3pabarbiBaTh  CTPATETUIO
HAaYYHBIX HCCJIEIOBAHN,
COCTaBJIATh

o0IMi IUTaH U JeTaldbHbIE ILIAHBI
OTJICJbHBIX CTAJMM;

- COJIEPXKATEIbHO W JIOTUYECKHU
rPpaMOTHO HW3Jlaratb Pe3yJbTaThl

Ywmeer:

— OCYIIECTBIISITh
METOI0JIOTUYECKOE
000oCcHOBaHUE Hay4HOI'O
UCCIIEJIOBAHMUS,

— aHaNU3UPOBATh, OLICHUBATH U
IPOTHO3UPOBATH
sKoHOMHUYecKHe ADPeKTe U

AMIIUPUYECKOTO WCCJICJIOBAHUS, | IOCIEACTBUAS  pEalu3yeMOrn U
000CHOBEIBATh BBIBOJIbI | TNTAHUPYEMOM JIESITETLHOCTH;
AMIIMPUYECKOTO HCCIICIOBAHMS, | — BBIOpATh METOJ MCCIICAOBAHUS
OIIEpUPOBATH HAYy4YHOM | JUISI  3aJlaHHOW  HAy4YHOU U
TEPMHUHOJIOTUEN; TEXHOJIOTUYECKOM 3aJ1a4u,
- BBIOMpATh AKCIICPUMEHTAJIbHbBIC U | CINIAHUPOBaTh W MPOBECTH
paCUYETHO-TEOPETUUECKUE METOMBI | SIKCIIEPUMEHTAIBLHOE

pelieHusT TOCTaBJIEHHOW 3aJ1aud, | UCCIEIOBAHUE, MPOBECTHU
WCTIOJIb3YS JOCTHKECHUSA | HHTEPIIPETALIMIO  PE3YJIbTATOB
COBPEMEHHOW XWMHWYECKON HAyKH, | UCCIICIOBAHNSI;

U HUCXOOs U3  HMECIOLIMXCH,

MaTepUaJIbHbIX, WH(POPMAITMOHHBIX

Y BPEMEHHBIX PECYPCOB;

- WUCIOJB30BaTh Ha  IPaKTHUKE

YMEHHUSI B OpraHu3alMd Hay4yHO-

UCCJIEIOBATENILCKOW  pabOThl |

paboThl B HAyYHOM KOJUICKTHBE,

CIIOCOOHOCTH peaNn30BBIBAThH

HOBBIE UJICU U MPOCKTHI.

Bnanets: Baaneer:

- HaBBIKAMU HCIIOJIb30BAHUS | - HaBBIKAMH  HCIIOJIb30BAHUS
COBPEMEHHOIO (hU3UKO- | COBPEMEHHOTO busuKo-
XUMHUUYECKOTO OOOPYJIOBaHUS JIs | XUMHYECKOTO obopynoBaHus
MOJYYEHHUS] W UHTEpPHpETaluHu | s MOJTyYEHUS u
JIOCTOBEPHBIX pe3yJbTAaTOB | HHTEPOPETAMM  JOCTOBEPHBIX
HCCJIeIOBaHUS B BBIOPAHHOM | pe3yJIbTATOB  HCCIICOBAHUS B
o0jlacTM  XMMHHM, XHMHYECKOH | BRIOpaHHOH 00JacTH  XHMHH,
TEXHOJIOTHH MM CMEXKHBIX C | XMMHYECKOW TEXHOJIOTHUM WU
XUMHEH HayKax, IIPUMEHSIA | CMEKHBIX C XHMHMEH HayKax,
B3aHMO/IOTIOTHSIOIIIE METO/Ibl | IPUMEHSISI B3aUMOIOMIOJTHSOIINE

HCCIICAOBAaHUA,

METOObI UCCIICAOBAHUA,




- HaBBIKAMH KOMMEHTHPOBAHUS,
pedepupoBanuss U 00001IECHUS

pe3yibTaToB HAy4YHBIX
UCCJIEIOBAHUN U pa3paboTOK;

- OTIBITOM myOJIUYHOTO
BBICTYIUIGHUSI M y4yacTusi B
IIPEICTABIICHHUS

pE3yJIBTATOB Hay4HO-

UCCIIEIOBATENLCKON pabOTHI.

- METOJWKAMHU  TIPOBEACHHS
UCCIICJIOBAaHUA C  TIOMOIIBIO
COBPEMEHHBIX (U3MUYECKUX |
(U3UKO-XUMHYECKUX METO/IOB.
- HaBBIKAMH KOMMEHTHPOBAHUS,
pedepupoBanuss U 0000OIICHUS

pEe3ynbTaTOB Hay4YHBIX
UCCJIEI0BAHUN U Pa3pabOTOK;
- OTIBITOM MyOJIMYHOTO

BBICTYIUIEHUSI W y4yacTus B
peACTaBICHUS

1. COAEP’KAHUE U OBBEM JJUCHUIIJINHbI
¢ YKa3aHHeM KOJIM4YeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy
o0yJaiuxcs ¢ npenoaaBareseM (1o BUAaM y4eOHbIX 3aHATHII) U HA
CaAaMOCTOAITEJILHYIO padoTy

Ouynas popma o0yueHust

No
/o

Haumenosanue pasnenos u tem | Beero AynutopHble 3aHATHS | CaMm.

JIK

I3 | JIb |pa6.

Pa3znen 1. CtpoeHue 110 6
BelllecTBa

104

Tema 1. KopnyckyisipHo- 28 2
BOJIHOBOE ONMCAaHUE ABUKECHUS
3JICKTpOHA B aToMe. KBaHTOBBIE
qyucia

26

Tema 2 BonHoBas Teopus 28 2
CTpoeHus aroma. Metoz
MOJIEKYJISIPHBIX OpOUTaei.
Op6utanbHO-AeUIIUTHBIC
ANEKTPOHHO-U30BITOYHBIE
COEJIMHEHHUSI

26

Tema 3 CoBpeMEHHBIE TEOPUH 28 2
XUMHUYECKUX CBI3EU

26

Tema 4 MexMoNeKyIIpHbIE 28
cuiiel Ban-nep-Baansca

Pa3zgen 2. JJIeMEeHTBI 84 2
TEPMOJUHAMHUKU

Tema 5  IlepBblil  3aKkoH 28 2
TEPMOANMHAMUKH

26




Tema 6 3axon I'ecca u ero
CIIEICTBUS

28

26

Tema 7 CMmenieHue
XUMHUYECKOTO PABHOBECHS.
[Tpunuun Jle [latense

28

26

Paspnes 3. PacTBopsl

56

52

Tema 8 OCHOBHBIE
XapaKTEPUCTHKH PACTBOPOB
U IPYTHX TUCTIEPCHBIX CUCTEM

28

N

26

Tema 9 CBoiicTBa pPacTBOPOB
AJIEKTPOIUTOB u
HERJIEKTPOJIUTOB

28

26

Dopma omuemuocmu
3auem c oyenkou

Hmoeo 3a 3 cemecmp

252

10

234

Paznea 4. Teopernueckue u
IKCIEPUMEHTAIbHbIE METO/IbI
B XHMHH.

206,7

10

188,7

10

Tema 10. UK-criekTpockornus.
Y ®-CTEKTPOCKOIHUS

40

36

11

Tema 11. AMP-cnekTpockomnus.
Macc-crekTpocKonusi.
XpomaTtorpaguyeckue MeTOIbl.

40

36

12

Tema 12. DxciepuMeHTaIbHBIC
METO/IbI UCCIICIOBAHUS
IPOLIECCOB OKUCIIEHUS
OpPraHUYECKUX BEIIECTB.

40

36

13

Tema 13. Bo3moxHBIN
MEXaHU3M XUMHUYECKOTO
MPOLIECCA U €70
TEPMOXUMHUYECKUMN aHAIHU3.

40

36

14

Tema 14. MaTtemaTuueckuii
aHaJIN3 KNHETUKHU
KUJIKO(PA3HOTO OKUCITICHUS
OpraHUYECKUX BEIECTB.

46,7

44,7

Koumpons

Dopma omyemHocmu
Ixzamen (4 cemecmp)

0,3

Hmoeco 3a 4 cemecmp

216

10

188,7

HTOI'O

468

16

20

4227




O4Ho-3204Hasi popma 00yUeHUs1
HE peanus3yercs
3aounas ¢popma o0OyueHus
HE peanusyercs

I1l. OMEHOYHBIE MATEPHAJIBI VISI TPOBEJEHUSI TEKYILIENA 1
INPOMEXYTOUYHOU ATTECTAIIUUA OBYYAIOIIUXCA ITO JUCHUIIJIMHE

Texymast aTTectanus NPOBOAUTCS B POpME KOHTPOJIbHOM pabOTHI (B TPaIUIIMOHHON
WA TeCTOBOH (opme).

TunoBoil BApMAHT KOHTPOJILHOM PadOTHI
B tpagumnmonnoit popme:

1. O0bsicHUTE, MOYEMy allkaHbl YAaCTO MCIIOJB3YIOTCS B KAa4ECTBE PacTBOpUTEIEH
1Ipu cbeMKe Y DCIEKTPOB IPYIUX COCAUHECHUMN.

2. B VY®-cnekTtpax oTuieHa, NpoNuieHa, Luc-2-OyTeHa u TpaHC-2-OyTeHa
HAOJIIOIAIOTCS. UHTEHCUBHBIE TIOJIOCHI MOTJIONIEHUS, COOTBETCTBYIOIIUE T —> T *
nepexony npu AMakc = 175, 177, 163 u 173 um. Kakas mosioca COOTBETCTBYET
KAKOMY aJIKEHY?

3. Coenunenne CSH8 nmpu KaTaaIUTUYECKOM JETUIPUPOBAHUM NPEBPALIAETCA B H-
neHTad. Y OCHeKTp 3TOro COSAMHEHUS XapaKTEpU3yEeTCs HAIUYUMEM HHTEHCUBHOU
M0JI0ChI norjioiieHus npu Amakc = 220 aMm (g = 22000). Kakoe 3akatoueHre MOKHO
clenaTh 0 CTpoeHuu yrieBogopoaa CSHE?

4. B xakoii obnactu Y®-cnekrpa HaOII0MAETCsS TMOTJIONICHUE, O0YCIOBICHHOE
mepexojioM 7T — T *, y CISAYIOUMX COCAWHCHHM: a) aleTuieH; O0)
M3O0MPONUIIALIETUICH, B) METHI-TPETOYTUIALCTUICH, T) BUHUIALECTHICH? MOXHO
JU OPUMEHATh MeTOJ| Y D-CHEeKTPOCKONUM Il UACHTU(UKAIMUA aleTUICHOBBIX
YIJIEBOJOPOAOB?

B tectoBoii ¢popme:
1. UK - cneKkTpocKonusl. ..
a) OCHOBaHa Ha norjiomeHuu mosiekyiaamu UK — n3nyuenus;
0) mpeamnonaraeT ucciaea0BaHus MOJICKYJISIPHBIX KOJICOaHMIA;
B) 1M03BoJIsAET uccienoBath Oy, Ny, Hy;
I') UCTIOJIB3YET 3JIEKTPOMArHUTHBIE U3TyUYE€HUS! BUIUMOTO IHANa30Ha.

2. YO - cneKTPOCKONMUS. ..

a) UCCIelyeT MePeX0/Ibl BAJICHTHBIX JJIEKTPOHOB;

0) ocHOBaHa Ha MOIJIOUIEHUHU MoJieKyJIamMu Y D — U3nydeHus;
B) OCHOBaHa Ha UCIYCKaHUU MoJieKynaMu Y D — n3nydeHus;
I') OCHOBaHa Ha B3aMMOJEWCTBUHN aTOMOB ¢ YD — U3JTy4eHUEM.



3. Metoa SIMP...

a) WCIOJIB3YIOT JIJIS aHaJlM3a BEIIECTB, aTOMBI KOTOPBIX MMCIOT sJipa ¢ HEYETHBIM
KOJIMYECTBOM IPOTOHOB;

0) OCHOBaH Ha B3aMMOJICHCTBUH sIJICP AaTOMOB C TIOCTOSIHHBIM MarHUTHBIM ITOJIEM;

B) TIO3BOJISICT U3MEPSATH ONTHYCCKYIO aKTUBHOCTD BEIIIECCTB;

I') OCHOBaH Ha aHAJIM3€ CIICKTPOB JIFOMUHECIICHITUHN BEIISCTB B Iporecce SIMP.

4. CaMbIM YyBCTBHUTEJbHBIM METOA0M aHAJIM3A ABJISAETCS. ..
a) Macc-CIIeKTPOMETPUSL;

0) na3zepHasi CHEKTPOCKOIUS;

B) aTOMHO-a0COpOLMOHHAS CIEKTPOCKOMUS;

) paguo(pu3NIECKHUil.

5. Mouaekyasl Oy, Cl , HeakTuBHbI B UK-cnekTpe moromy, 4ro...
a) OTCYTCTBYIOT BaJICHTHBIEC KOJICOaHUS;

0) OTCYTCTBYIOT CBOOOHBIC OpPOUTAIIH JIJIsl IEPEX0ia IIEKTPOHOB;
B) JUITOJIbHBII MOMEHT PaBEH HYJIIO;

') OTCYTCTBYIOT IPYIIIIbl CHMMETPHH.

6. IIpenen oOHapykeHUSI B CHEKTPO(OTOMETPUM COCTABJIACT:
a) 107

6) 107;

8) 10”;

4)10™ .

7. Ilo pacnoJio:KeHMI0 HeNmoABMKHON (ha3bl TOHKOCJOMHasA Xxpomatorpadus
OTHOCHTCH K:

a) [lmockocTHO;

6) Konmonounoi;

B) [IpubopHoii;

r) JIurannooOMeHHOM.

8. /luisa uccaegoBaHusA METOA0M BTOPHMYHON MOHHOM MacC-CIIEKTPOMETPUM
AOCTATOYEH BAKYYM:

a) 10-2 Ila;

0) 10-8 Ila;

B) 10-4 Topp;

r) 30 HM™.

9. MartepuaJjibl B BU/le TBEPIbIX TeJl, pa3Mepbl KOTOPbLIX B OJHOM, JBYX HJIH
TpeX MPOCTPAHCTBEHHBIX KOOPAMHATAX HA3BIBAIOT HAHOMATEPHAJIAMH €CJIM OHH He
NMPeBBINIAIOT:

a) 1 HMm;

0) 20 uM™m;



B) 100 HM;
r) 500 HM.

10.K xko/10HOYHOMH XpoMaTOorpadgum OTHOCATCS:

a) ToHkocnoiHas xpoMmarorpadus;

0) 'a3o-kuakocTHas XpoMarorpadus;

B) CBepxBbIcCOKOA(PEKTUBHAS KUJIKOCTHAS XpoMaTorpadus;
r) BoicokoapexTuBHas KUIKOCTHAS XpoMaTorpadus;

1) bymaxknast xpomarorpadusi.

11. YcranoBuTe COOTBETCTBHE MEKRAY B3aI/IMOIlel7[CTByIOH_lI/IMI/I BemieCrBamMu U
MEXaHHU3MOM IIPOTEKAHUA PEAKIIHHA:

BEIECTBA

A) 2-x10pOyTaH ¢ aMMHUAKOM,;

b) xJ10p3TaH ¢ BOOHBIM PacTBOPOM;

B) monumepu3zanus nzonpena (2-mMetmioyTeH-1);
') mporuH ¢ BOJOW;

J1) aTaHanbh C METAaHOJIOM;

E) sTunGeH301 ¢ a30THOM KUCIOTOM;

MEXAHU3M [IPOTEKAHUA PEAKLIUU

1) panukanbHOE 3aMEIICHUE;

2) paauKaabHOE IPUCOEANHEHUE TUAPOKCUIA HATPUS;

3) HyKJI€OPHIbHOE 3aMEIIICHUE;

4) HyKj1€0(UITBHOE TPUCOCTNHEHHE;

5) anexkTpoduiabHOE IPUCOSIMHEHUE,

6) snekTpoGUIBLHOE 3aMEIICHHE.

3anummre B OTBET ITU(MPHI, PACTIOJIOKHB MX B MOPSAKE, COOTBETCTBYIOIINM OyKBaM:
A 3 B r il E

12. OrMeTbTe HU(PpPaMH BepHble U HeBePHbI€ BbICKA3LIBAHUA OTHOCHTEJIbLHO
metoaa K. ®@uinepa:

A. TlpumeHuM 71t MaJTbIX HABECOK CYyOCTaHITN;

b. Jlerkast npoGonoAroToBKa ;

B. Maioe Bpems ananusa;

I'. HaubGonee TOUYHO ompeAessieTCss COAep)XaHUE BJIark B CYOCTaHIUSX,
pearupyromux ¢ peaktuBoM K. ®@urepa (cynbduabl, MepKanTaHsl U T.]1.);

. IlpuroaeH g aBToOMaTU3aluu;

E. MoHO aHanM3upoOBaTh TBEPbIE BEIIECTBA, )KUIKOCTH U T'a3bl;

K. MoHO TpOBOIUTH 0€3 KOHTPOJIBHOTO OTIBITA.



1. BepHoe BbICKa3bIBaHUE.
2. HeBepHOe BBICKa3bIBAHMUE.

HpOMC}KYTOLIHaH aTTcCTalusa 06yan0me051 OCYHICCTBIIACTCA B q)OpMG 3a4€Ta C
OHGHKOﬁ, 9K3aMCHAa C HCIIOJb30BAHUCM CICAYIOININX OHOCHOYHLBIX MATCPHUAJIOB!
nepedeHsb 60npocos K 3ademy c OL!@HKOIZ, nepevderb 60npocos K 9K3dMeEH) .

Bonpocsl k 3a4eTy ¢ OLEHKOM
(3 cemecTp, ouHas popMa 00y4eHUs1)

1 OcHOBHBIE 3aKOHBI Y TIOHSITUS XUMHUH. 3aKOH COXPAHEHUS YHEPTUH, 3aKOH COXPaHEHUS
MACChl. 3aKOH CT€XHOMETPHUH, 3aKOH SKBHUBAJIECHTOB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
KPAaTHBIX OTHOLIEHWW. JKBHUBaNEHT. PakTOp 3KBUBaJIEHTHOCTH. Moib. Mossipas macca
SKBHUBAJICHTA. | 'a30BbIC 3aKOHBI.

2 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTMHEHHM, TOMO- U reTepocoeTnHeHrs. OKCHIbI
u ruapokcuasl. Kimaccudukanus, cBOMCTBA U MOITyYEHHE.

3 B3auMoCBs3b OCHOBHBIX KJIACCOB HEOpPraHMYECKUX coenuHeHuil. CriocoObl MoIydeHUs
COJIEH.

4 Conu, knaccuduxarus, cBoicTBa. Kucibie 1 OCHOBHBIE COJIH, MOJTYy4YEHUE, CBOMCTBRA.

5 Temnota u paborta. DHTanbnus. TepMoxuMudecKkue ypaBHEeHUs. 3akoH ['ecca creacTBue
U3 HETO.

6 da3zoBbie U xuMHUeckue npeBpauieHus. [Ipumepsl npuMenenus 3akona ['ecca s
BBIUHCJICHUS U3MEHCHUS SHTAIBIIMU B PA3JIMYHBIX MPOLIECCaX.

7 Ilpoctoe BemectBo. CtangapTHOe cocTosHue. CTaHaapTHAs SHTAIbIUSA 00pa30BaHUS
COCAMHEHUNM U3 MpOCThIX BemlecTB. CTaHAapTHas HHTAJBIUS OO0pa30BaHUS HOHOB,
OTHOCHUTEJIBbHBIN XapaKTep 3HaUCHUM SHTAIBIIUU 00pa30BaHUSI HOHOB.

8 OHTpomnus, €AUHUIIBI U3MEPEHUA SHTPONUU. YpaBHeHHE bonbumana. CraHmapTHas
sHTponus. VI3MEeHEeHHe HHTPONUU MPU XUMUYECKUX W (ha30BBIX MpeBpalleHusix. Pacuer
M3MEHEHUS SHTPOIIMHU PA3JIUYHBIX IIPOLIECCOB

9 Tlonsitrie 00 sueprum ['mb66ca. DHeprus ['mb6Oca Kak KpUTEpHl TEPMOTUHAMUYECKOMN
BEPOSITHOCTH MPOTEKAHUS PEAKLIUM.

10 IlpeacraBneHne O XHUMHUYECKOW TepMOJIMHAMUKE. TepMoIMHAMUUYECKUN aHaIU3
Pa3IMYHBIX IPOLIECCOB.

11 Pacuer AHO0298, AS 0 298 ¢ wucnoimb3oBaHHEeM TaOJIWIl CTaHIAPTHBIX
TEPMOJAUHAMUYECKUX BEJINYMH.

12 O6patumbie 1 HeOOpaTUMBbIE peaKIui. XMMHUYECKOEe pABHOBECHE, XapaKTEPUCTHKA
CocTosiIHUSI XMMHMYECKOTO pAaBHOBECHA. 3aKOH JAeHcTByrommMX Macc. KoHcraHTa
PaBHOBECHSI B TOMOT'€HHBIX M T€TEPOT€HHBIX MPOIIECCAX.

13 Cesa3p AG0298 ¢ KOHCTaHTOM paBHOBECHS. BbluMcieHHE KOHCTAHT PaBHOBECHUS IPHU
pa3IMUHBIX  TeMmmeparypax. M3meHnenuwe craHmapTHoW  dHepruum [mbbca  Kkak
KOJINYECTBEHHAsl Mepa ITyOHHbBI U HANPABJICHUS! XUMUYECKOU PEaKIIUH.

14 Brusaue wW3MEHEHWs BHEIIHUX YCIOBUN (KOHIEHTpAIMi, OOIIEero aBIICHUS,
TeMIepaTypbl) Ha MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS, CMELICHUE XUMHUYECKOTO
paBHoBecus. [Ipnauun Jle-11larense n ero 3HadeHne B XUMUU.
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15 Ckopocts xumMuueckux peakuuid. [lonsarue o0 akTHBUPOBAaHHOM KOMILIEKCE. DHEPT U
akTUBalUMKM. YpaBHeHUE AppeHuyca. PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb
XUMHYECKUX PEAKIIHMN.

16  PactBopbl. Knaccuduxamuss  JTBYXKOMIOHEHTHBIX  pacTBOpoB.  [Iporeccsi,
COMPOBOXKIaoIIKe 00pa3zoBaHue pacTBopoB. CosibBaTaIUs U TUIpaTaIIHS.

17 Paznuunble cmocoObl BBIpRKEHHUS KOHLEHTpAIMd pacTBOPOB M HMX B3aWMHBIC
NIEPECYETHI.

18 KomumnratuBHbIE CBOMCTBA pa30aBiIeHHBIX pacTBOPOB. TOHOCKONMMYECKUI 3aKOH Payis.
19 quarpamma cocrosinusi Bojbl. [IoHM>KEeHNE TaBiIeHUS Mapa HaJl paCTBOPOM.
D0yJIMOCKONNYECKHI U KPUOCKOITMYECKHUI 3aKOHBI Payiis.

20 Teopust HNEKTPOJUTHUECKOM auccouuanuu AppenHuyca. Ponp pactBoputens B
IIPOLIECCE PACIIaZa AIEKTPOIUTA HA HOHBI.

21 CunbHble U cnabble 3JeKTPOJUTHl. CTeneHb AUCCOLMAIMU. 3aBUCUMOCTh CTEICHU
JUCCOLIMALIMY JIEKTPOJINTA OT KOHLIEHTPALUXA PACTBOPA U TEMIIEPATYPHI.

22 Kaxymiasicsi CTereHb AUCCOLUAINY CUIIBbHBIX 3JIEKTPOIUTOB. [IoHATHE 00 aKTUBHOCTH.
23 CryneHuaras guccouuanvsi. BinusiHue 0THOMMEHHOTO HOHA Ha MIPOLIECC TUCCOLUAUN
c1a00ro AIEKTPOIIUTA.

24 IlpuMeHeHHE 3aKOHa JIEHCTBYIOIIMX MacC K pacTBoOpaM CJa0bIX 3JIEKTPOIUTOB.
KoncTanTa nqucconunanuu ciadblx 3J€KTPOIUTOB. 3aKOH pa3dasieHuss OcTBanbaa.

25 HOHHO-MOJEKYJIADHBIE ypAaBHEHUS pEaKUUil. YCIOBHS CMELIEHHUS HOHHOIO
PABHOBECHSL.

26 N3otonnueckuii koappuiment Baut-I'odpda u ero cBsA3b Co CTENEHbIO AUCCOLUALAN
AIEKTPOIUTOB.

27 CoBpeMeHHbIE TEOpUHU KUCIOT U ocHoBaHui (bpancTena, JIbtonca, coapBaTOCUCTEM).
28 DNeKTPOIMTHYECKAS TUCCOIUAITUS MOJICKYJT BOIBI.

29 Komrmuekcusie coeaquuenus. Jluranapl. OCHOBHBIE THIBI KOMIUIEKCHBIX COEIMHEHUIA.
HomeHnknatypa KOMIUIEKCHBIX COEIMHEHHM.

30HacellieHHbIE U HEHACBIIIEHHBIE pacTBOPHI. [[puMeHeHne 3aKkoHa AEHCTBYIOIINX MacC K
PaBHOBECHIO B HACHIIIEHHBIX PACTBOPAX MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.

33 PacTtBopuMOCTh. Pacuer KOHIIEHTpaluii HOHOB MAJIOPACTBOPUMOTO JIEKTPOIUTA B €T0
HACBIIIEHHOM  pacTBope. BiusHue OJHOMMEHHBIX HOHOB Ha  PacTBOPUMOCTH
MaJIOpaCTBOPUMBIX JIEKTPOIUTOB.

34 Koncranra ruipoin3a. CBa3b MEXIy CTENEHBIO THIPOIN3a, KOHCTAHTOM TUAPOIN3a U
KOHLIEHTPAIMEN PacTBOpA.

35 Crynenuatsiii rusiposns. Pacuer pH pacTBOpoB coieil, moaBeprarommxcsi TuIpoIn3y.
36 BnusHue mpUCYTCTBHS OJHOMMEHHOTO HMOHA Ha mporecc rufpoin3a. CoBMECTHBIN
TUJIPOJIA3 IBYX COJIEM.

37 UcxonHble npecTaBieHus: KBAaHTOBOM MeXaHUKU. KBaHTOBBIN XapakTep U3IydeHUs U
NOIJIOIIEHUsl DJHepruu. YpasHeHue Ilnanka. VYpaBHenue [le-bpouss, mnpuHIuUI
HeonpeneneHHocTH [ efizenbepra.

38 JlroiicTBenHas mpupoja cBera. KopmyckynsipHO-BOTHOBOM nyanu3M. YpaBHeHue Jle-
bpoiins. cxonHble npecTaBieHus KBAHTOBOM MEXAHUKH.

39.YpaBuenue Ulpenunrepa. ®usnueckuii CMbICT BETUUUHBI f .
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40 KBanroBble uncna. [lopsamox 3amoiHEHHUsS 3JIEKTPOHHBIX YPOBHEH M TMOAYpOBHEH B
aToMe.
Bonpocel k 3xk3amMeHy
(4 cemecTp, ouHasi popMa 00yUeHH)

1. HK-cnekrpockonusi. Ilpunnun WMK-cnekrtpockonuu. WK-cnextp. HMaTepnperanus
cnekTpoB. Metonbl moarotoBku o60pasznoB. MK-cnekTpockonusi otpaxeHusi. BHeminee
orpaxxenne B HKcnekrpockonuu. @otoakyctuueckas paerekuus. HK-mukpockonms.
CoBMecCTHOE MNpPUMEHEHHE aHalIuTH4YecKkux MmeTonoB. llepcrnektuBbl pazsutus WK-
CIIEKTPOCKOIIUH.

2. Y®-cnekrpockonusa. Knaccuduxaims saeKkTpoHHBIX nepexonos. [Ipunnun dpanka-
Konnona. Teopernueckuii pacyeT dNEKTPOHHBIX NEPEXON0B. PazpemeHHble u
3anpemeHHele nepexonsl. [IpuHmmn wmsmepenus. M3mepenue cnekrpa. M3mepenue no
NPUHIMITY JBOMHOW JUIMHBI BOJIH.

PasnoctHbie cnekTpel. [IpousBojgnble crekTpel. TpeOoBaHUS K COBPEMEHHOMY
criekrpoMeTpy. IlepcriektuBsl pazsutus Y O-ClIeKTPOCKOIINH.

3. Macc-ciektpoMerpusi. Teopernyeckne OCHOBBI Merona. IIpupoma macc-crmekrpa.
OOpa3zoBaHue  HMOHOB.  Macc-cnekTpoMeTpbl.  [lepcnekTuBbl  pa3BUTHS ~ Macc-
CIIEKTPOMETPHH.

4. SAMP-cnexktpockonusa. Teopernueckue ocHOBBI SAMP-criekTpockonuu. XUMUYECKUN
cagur. CnmH-cimHOBOe  B3amMmozeucteue. Peructpamms  AMP-cnektpos.  SAMP-
CIIEKTpOMETpBl. TexHuKa JBOMHOrO pe3oHaHca. JIByxmepHas SMP-cnekrpockonusi.
SAnepusbiit 53gpdext Oepxaysepa. [lepcniexktussl pazsutusa IMP-cnekrpockonuu.

5. Xpowmartorpaduueckue Mmetonabl. ['azo-xkuakoctHas  xpomatorpadus  (IKX).
KonuyectBeHHbli aHanmu3 ¢ wucnojb3oBanueM wmerona [OKX. BeicokoaddexTuBHas
AKUJIKOCTHAS xpomMartorpadusi. KunkoctHo-aacopOIIMOHHAs xpomarorpadus.
KunkoctHas-xKuaKoCTHas  (pacripedenurenbHas)  Xxpomartorpadusa.  ToHKOCIOWHas
xpomatorpadus. OcHoBHble mpaBuia wuiaeHTUGuKamuu ¢ nomombio TCX-ananuza.
Meronpl Busyanuzanuu Xxpomartorpaduyeckod KapTuHbl. [IpemapatuBHas KoJIOHOYHAs
xpomarorpadus.

6. PeakToppl M yCTaHOBKU. PeakToppl NEpUOAMYECKOrO MAECHCTBHS. YCTAaHOBKU C
pEaKTOpaMu IMEPUOJNYECKOrO JNEUCTBHA I M3MEPEHHUSA NOTJIOLICHUS KHUCIOpOAa.
Peaktop M rasomerpudeckas yCTaHOBKA U1 M3Yy4YEHHUS I'€TEPOTrCHHO-KATATUTUYECKUX
peakuui okucieHus. Peakrop uaeanbHOro CMEeHus.

7. AHanmuTH4YecKrue MeToibl. XpoMarorpadus. AHAJIN3 HEHACBHIIIEHHBIX COSIMHEHUI.

8. Kunernueckue MeToabl. MeTOI OTKpPBITHIX cuUcCTeM. M3oTomHble MeToabl. Meton
WHTUOUTOPOB.

9. ®usuueckue Mmeroanl. MHbpakpacHas cnekTpockonus. JIFOMUHECHEHTHBIA aHalu3.
Merton XEMUIIOMUHECLHECHIMU. OJEKTPOHHBIM NapaMarHWTHBIA pe30HaHC. fnepHbIi
MAarHUTHBIA pe30HaHC. MeTol XMMHMYECKOW MOoJipu3anuu saep. MeTtoa nmpephiBUCTOrO
ocBeleHus. Meroa oToxumuueckoro nocneaecTeus. UMmynbcHblit poTous.

10. DemMeHThI, HEOOXOAMMBIC JIJIST COCTABJICHUS BO3MOXKHOT0 MexaHnu3Ma. Habop wactwuir.
XUMHUYECKUE PEAKLIINH U IIPEBPALLCHUS.
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11. Metoapl cocTaBiIeHUST BO3MOXHOTO MexaHm3Ma. KoMOMHATOpHOE COCTaBIECHUE
BO3MOXHOTO MEXaHH3Ma C MOMOIIbIO KOMIBIOTEPOB. TePMOXUMHUUYECKUN KUHETUYECKUN
aHaJIN3 BO3MOXXHOTO MEXaHU3Ma, COCTABIEHHOTO KOMOMHATOPHBIM METOJIOM.

12. Bo3MOXHBIH MeXaHHU3M OKHUCIEHUs HSTWIOeH301a. YacTullbl, y4acTBYIOIIHME B
npouecce okucieHus. CocTaBiIeHHE BO3MOXHOTO MEXaHU3Ma TMPU IBPUCTUYECKOM
nonaxoje. CocrapiieHne BO3MOXHOTO MEXaHNU3Ma KOMOMHATOPHBIM METO/IOM.

13. OOmme KHUHETUYECKHE YpaBHEHUSA >KUJIKO(PAZHOTO OKUCIEHHUS YIJIEBOJOPOIOB.
PaznuyHbie TUNBI 3KCIEPUMEHTATBHBIX KHHETHUUECKUX 3aKOHOMEPHOCTEW B Mpolieccax
okuciieHus. KuHeTuueckoe onMcanne Ha4allbHbIX CTAJIUNA OKUCIICHUS ATUI0EH301a.

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJINUMOW JUISI OCBOEHMS
JUCHUATIIMHBI

4.1. OcHoBHAs JUTEpaTypa
1 Taramesa, P. I'. Teopernueckue U 3KCHEPUMEHTAIbHBIE METOJIBI UCCIEOBaHUS B
XUMUU: MPAaKTUKyM : yaeOHoe nocobue / P. I'. Taramesa, A. I'. Cadpuynuna. — Kazanb :
KHUTY, 2022. — 128 c. — ISBN 978-5-7882-3140-2. — Tekcr : aneKTpoHHbIN // JIaHb :
3JIEKTPOHHO-O0MOmMoTeuHast cuctema. — URL: https://e.lanbook.com/book/331004
-Pesxxum noctyna: asist aBTOpu3. MOJIb30BaTeNeH.

4.2. lonoJiHUTEIbHAS JIATEPATypa
1 Teopernueckue W IKCHEPUMEHTAIBHBIC METOJbI WCCICHAOBAHUS B XUMHH . y4eOHOE
nocodbue : B 3 actax / A. B. bunanos, 1O. I'. T'ansmernunos, B. B. Ocunosa [u ap.]. —
Kazans : KHUTY, 2022 — Yacrts 2 : [Ipaktukym — 2022. — 96 ¢. — ISBN 978-5-7882-
3093-1. — Tekcr : 21ekTpoHHBIN // JIaHb : 2nMeKTpoHHO-OMOMmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/331070 — Pexwum mocTyma: i aBTOPHU3. TOJIb30BaTEIICH.
CxonnpoBatb B Oydep

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKAIIMOHHOM CETU «MHTEPHET», HEOBXOINMBIX
JUISI OCBOEHMS TUCIATIIMHBI

Ne CcbLika Ha HaunmenoBanue pa3padoTku
I . . HocTrynHocTh
HH(OPMALIMOHHBIH pecypc B 2JIEKTPOHHOI1 hopme
1. Perucrparus yepes nmobdoi
YHUBEPCUTETCKUI
KOMITBIOTED. B
DNeKTPOHHO-OMOIMOTeUHAs oTep
JaNbHEUIIIEM
_ _— cucrema (3bC) .
http://www.biblioclu b.ru WH/IMBUTyaJTbHBIH
YHuBepcuterckas OubnmoTexa .
. HEOTPAHUUYEHHBIA JTOCTYII
OHJIaltH ~
n3 000  TOUYKH, B
KOTOPOW HMMeEETCsl AOCTYI
K cetu MHTEpHET
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https://e.lanbook.com/book/331004
https://e.lanbook.com/book/331070

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

Perucrparnus yepes nobdoi

YHUBEPCUTETCKUI
KOMIIBIOTED.
DNeKTPOHHO-ONOIMOTeYHAs B nanpueiimem
1. | http://www.biblioclub.ru cucrema (I5C) HPSAOCTARIBICTON
YHuBepcuterckas 6ubnmoreka HEOT'PaHUYEHHBIN
OHJIANH WHIUBUYIbHBIN JOCTYII

W3 J10001 TOUYKH, B
KOTOpPOM MMEETCS TOCTYII
K cet MIHTEepHET

www.garant.ru

WudopmannoHHO-TIpaBOBO#i mopTat CB0OOOHBIN JOCTYTI

Poccuiickuit nHGOpMaIIIOHHBII
3. | www.elibrary.ru nopTai B 00J1aCTU HayKu, TeXHOJI0ruM, | CBOOOAHBIHN 1oCTyI
MEJIUIMHBI U 00pa30BaHUs

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSAEMOE
ITPOTPAMMHOE OBECIIEYEHHE
[Ipu peanuzauuu y4yeOHONW AHUCHUUIUIMHBI MPUMEHSETCS CIEAYIOLIEe JUIEH3UOHHOE U

CBO60I[HO PaACIIpOCTPAHACMOC IIPOI'PAMMHOC oOecrieyeHue:
- Microsoft Windows;

- Microsoft Office;

- LibreOffice u ap.

ViIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHUNAI,
HEOBXO/UMBIE JIJ151 OCYHECTBJIEHUSA OBPA30OBATEJIBHOI'O
HPOLUECCA IO JMCHUIIJIMHE

VYyebHple  3aHATHS ~ TPOBOJATCA B AyJUTOPUSIX,  YKOMIUIEKTOBAaHHBIX
CHEeIUaIN3UPOBAaHHON MeOenbl0, B TOM YHCJE CTAllMOHAPHBIMU WM TIEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU O0YUECHHUS (MIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenpHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITBIOTEPHOU
TEXHUKON C BO3MOXXHOCTBIO IMOJIKITIOUCHUS K ceTH « HTepHEeT» M oOecrieueHueM JI0CTyIa
B DJIGKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.
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