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|. OPTAHU3ALIMOHHO-METOIMYECKUIA PA3JIEJ

Heab u3yyeHuss TUCHMILVIMHBI: IPUOOPETEHWE MArucTpaMy 3HAHUU MO OCHOBaM
COBPEMEHHBIX TEOPETUYECKUX M  DKCIIEPUMEHTAJbHBIX METOJOB  HCCIIEJOBAHUS
XUMHUYECKUX TIPOIECCOB B COOTBETCTBUU C KBAJIU(UKAIMOHHBIMUA TpeOOBaHUSIMU
denepanbHOTO roCyAapCTBEHHOI'O 00pa30BaTeNbHOTO CcTaHAapTa BBICIIIETO
npodeccuoHanTbHOr0 00pa30BaHuUS.

3anaqn U3y4YCeHUA JTUCHUILIMHDBI:

- chopMupoBath HaBBIKM pabOThl B XUMHUUYECKOW Jabopatopuu, paldOThl C
XUMHYECKOH TOCy10H, 000pYyIOBaHHEM U PEaKTUBAMU,

- copmupoBaTh HABBIKM MPAKTUYECKUX U TEOPETUYECKHX 3HAHUUW B O0OJACTH
XUMHUYECKHUX, CIEKTPaIbHBIX, ONTHYECKHUX, ODIECKTPOXUMHUYECKHX U KHHETHYCCKHX
METOJIOB aHaJli3a, METOJOB pa3JeNieHUs, KOHIIEHTPUPOBAHMS, OMpPEICICHHUS COCTaBa,
CTPYKTYpBI BEIECTBA, a TAaKXKC Ha PA3BUTHC HABBIKOB ITPOBCICHHS HCCICIOBAaHUN C
MTOMOIIIBIO COBPEMEHHBIX (DU3MUECKUX U (PU3UKO-XUMUYECKUX METOJIOB HA COBPEMEHHOM
000pyIOBaHUY JJIS PEIICHUS aKTYaIbHBIX SKCIIEPUMEHTAIBHBIX 3a71a4.

Mecto aucuumiauHbl B cTpykrype OIIOII: peamusyercs B paMkax 4YacTty,
dhopMupyemMoil ydyacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUM, Oyoka bl. JucuuminHb

(Momymn).

Ilnanupyemble pe3yJbTaThl 00y4eHHUS MO TUCIHUIJINHE!

Kon NHaukaTopbl 10CTHKEHUST Tlaannpyembie pesyabrarel
KOMIIETEHIMH KOMITETEHIIHH 00yenus
o JUCIHUILINHE
IIKC-1 3HaTh: 3HaerT:
Cnocoben - MeTOAbl BBIOOpA W  IIENH | — COBPEMCHHBIC METOIbI
IIPOBOIUTH HaIpaBJICHUS HAyYHOTO | TCOPETUICCKOTO u
HayJHbBIC UCCJICIOBAHMSI, METOJABI cOOpa | | SKCIIEPHUMEHTAIIBHOTO
WCCJICIOBAHMS | aHAJIW3a JUTCPATYPHBIX JAHHBIX 10 | UCCICIOBAHUS B Pa3JIMYHBIX
j§{0) 3QITaHHOW  TEMaTUKE  HAYYHBIX | pa3jeliax XHAMUH, METO/IBI
chopMyIupOB HCCJIEIOBAHUIL; OTIpeIeICHHS CcOCTaBa,
AHHOU - TIPUHIIAIIBI paboThI | CTPYKTYPbI BEILIECTBA,
TEMATHKE, COBPEMEHHBIX XAMHAYECKHUX | MEXaHU3Ma XUMHYECKUX
CaMOCTOSTEND PUOOPOB, TEOPETUUCCKHE OCHOBBI | IPOIECCOB, HX TEOPETUUSCKHUE
HO COCTaBJIATH | XUMHYECKHUX, (U3UYECKUX, | OCHOBHI, BO3MOKHOCTH u
ILIaH (U3UKO-XUMHUYECKUX METOJIOB | TPAHMIIBI IPUMEHUMOCTH
HCCIEIOBAaHMs | aHAIM3a;
, BIAJCTh |-  BaXHEHIIHE  TEOPETHUYCCKHE
TEeOpHEH U | IPEICTaBICHUS XUMHUU H CMEKHBIX
HaBLIKAMH HayK;




MPAKTAYECKOU
paboThI B
BbIOpaHHOM
o0nactu
XUMUHU u
CMEXHBIX
HayK C
MIpUMEHEHUEM
COBPEMEHHOMU
anmapaTypsl |
MOJTy4aTh
HOBBIC
Hay4HbIC u
MPUKJIATHBIC
PE3yNbTAThI

- METOIbI 00001IeHNA u
MIPEICTABIICHUS PE3yIBTaTOB
HAyYHOTO UCCIICAOBAHMUS.

YMeTs: Ywmeer:

- pa3zpabaThiBaTh  CTpaTeruio | — OCYILIECTBIISITh
Hay4HbIX UCCIIEJOBAaHUM, | METOIOJIOTUYECKOE

COCTaBIIATh o00oCHOBaHUE Hay4HOTO
oOlIMI MJIaH W JeTallbHbIE IUIAHBI | UCCIEIOBAHUS;

OTJEIbHBIX CTAJIHI; — aHAJIM3UPOBATH, OLICHUBATH U
- COJEpXKATeIbHO U JIOTMYECKH | IPOTHO3UPOBATH

TPaMOTHO W3Jaratb pPe3yJbTaThl | SKOHOMUYECKHE dPPeKkThl U
AMIIUPUYECKOTO WCCIIEIOBAHMUS, | IOCIEACTBUS  PEaM3yeMond U
000CHOBBIBAThH BBIBOJIBI | INITAHUPYEMOU JIESITETbHOCTH;
SMIIUPUYECKOTO WCCJICIOBAaHMSI, | — BEIOpATh METOJ] UCCIICIOBAHUS
OIEpUPOBATH HAY4YHOU | [UI1  3aJJaHHOW  HAy4YHOU U
TEPMHUHOJIOTUEN; TEXHOJIOTUYECKON 3a7a4H,
- BBIOMpATh DKCIIEPUMEHTAIBHBIC U | CIDITAHUPOBaTh M TIPOBECTH
paCUYETHO-TEOPETUUECKHUE METOMABI | SIKCIIEPUMEHTAIBLHOE

pelieHusT TOCTaBJICHHOW 3aJ1aud, | UCCIEAOBAHUE, MPOBECTHU
MCTOJIb3YS JOCTHXKEHUS | HHTEPIIPETALIMIO  PE3YJIbTATOB
COBPEMEHHOW XWMHUYECKOM HAayKH, | UCCIIEIOBAHUS,

M HUCXOAS W3  HMEIOIIUXCH,

MaTepUaJIbHBIX, UHPOPMAIMOHHBIX

Y BPEMEHHBIX PECYPCOB;

- HWCHOOJIb30BaThb Ha IPAKTHKE

YMEHHSI B OpraHu3aluyd Hay4dHO-

HCCJIEIOBATENbCKOM  paboOThl U

paboThl B HAyYHOM KOJUICKTHUBE,

CIIOCOOHOCTH peanu30BbIBaTh

HOBBIE UJIEU U MTPOEKTHI.

Baanets: Bnaneer:

- HaBbIKaMU WCIIOJIb30BaHUs | - HAaBbIKAMM  HCIOJIb30BaHMS
COBPEMEHHOT'O (U3HUKO- | COBPEMEHHOTO busuko-
XUMHUYECKOTO OO0OpYAOBaHUS ISl | XUMHUYECKOTO o0opya0oBaHUs
MOJYYEHHS] W UHTEpIpEeTaluu | JIJs MOTYYEHHUS u
JIOCTOBEPHBIX pEe3yJIbTATOB | HHTEPIIPETALMA  JTOCTOBEPHBIX
UCCJIENOBaHUsI B BBIOPAHHOM | pe3yIbTaTOB HCCICAOBAaHUS B
o0JlacT  XMMHH, XHMHYECKOW | BRIOpaHHOW  00JacTH  XHMHH,
TEXHOJIOTUA WJM CMEXKHBIX C | XUMHUYECKOM TEXHOJOTHH WU
XUMHEH HayKax, IIPUMEHSIS | CMEKHBIX C XHMHMEH HayKax,
B3aUMOJOTIOJIHSFOIIUE METO/IbI | MPUMEHSISI B3aUMOIOMIOJTHSAIOIINE
VCCIICIOBAHUS; METObI HCCIIEIOBAHUS




- HaBbIKaMHM KOMMCHTHUPOBAHMHAI,

pebepupoBanust u  0000IICHUS
pe3yIbTaToB HAYYHBIX
UCCIIEIOBaHUM U pa3pabOTOK;

- ONBITOM myOJIMYHOTO
BBICTYIUICHHSI W y4acTUsl B
Ipe/ICTaBICHHS

pe3yIbTaToOB Hay4HO-

HCCIIEIOBATEILCKOM paOOThI.

- METOAUKaMU  MPOBEACHHUS
HCCIIEIOBAHUM C  MOMOUIBIO
COBPEMEHHBIX (DU3HUECKUX U
(bU3UKO-XMMHYECKUX METO/IOB.
- HaBBIKAMH KOMMEHTHPOBAHMUS,
pedepupoBaruss U 0000IICHUS

pe3yIbTaTOB HAy4YHBIX
WCCIICIOBAaHUH U Pa3paboToK;

- OTIBITOM MyOJIMYHOTO
BBICTYIUICHHSI ¥ y4acTHs B
MIPEICTABIICHHUS

1. COOAEP KAHUE N OB BEM JUCHUIIJINHbI
€ YKa3aHHUEM KOJIHYECTBA YACOB, BbII€JICHHBIX HA KOHTAKTHYI0 padoTy
o0y4amomuxcs ¢ npenoaasaresieM (1Mo BUAaM y4eOHbIX 3aHATHII) U HA
CaMOCTOAITEILHYI0 padoTy

Ounas ¢popma o0yueHust

Ne
/o

HaumenoBanue pa3nenoB u Tem

Bcero

AyJIUTOpHBIE 3aHATHUS

Cawm.

JIK

3 | JIB |pa6.

Paznen 1. Ctpoenne
BellecTBa

110

6

104

Tema 1. KopnyckysnspHo-
BOJIHOBOE ONTMCAHUE JIBUKEHUS
3JIEKTpPOHA B atome. KBaHTOBBIE
qyucia

28

26

Tema 2 BonHoBas Teopus
CTpoeHus aTroMa. Meroz
MOJIEKYJIIPHBIX OpOUTaIEi.
Op6uTanbHO-AeOUIIUTHBIC
AJIEKTPOHHO-U30BITOUHBIE
COETMHEHMSI

28

26

Tema 3 CoBpeMEHHbBIE TEOPUU
XUMHUYECKUX CBA3EH

28

26

Tema 4 MexMoneKyIsIpHbIE
cuiel Ban-gep-Baanbca

28

Pasznen 2. JJIeMEeHThI

TEPMOJINHAMUKHU

84

Tema 5  Ilepsbid
TEPMOIMHAMUKHU

3aKOH

28

26




Tema 6 3akon I'ecca u ero
CIICICTBUS

28

26

Tema 7 CMmenienue
XUMHUUYECKOTO PAaBHOBECHSI.
[Tpuaumn Jle larense

28

26

Paznen 3. PacTBopbl

56

52

Tema 8 OCHOBHBIE
XapaKTePUCTUKU PACTBOPOB
U APYTUX JUCHEPCHBIX CUCTEM

28

N

26

Tema 9 CBoiicTBa pPacTBOPOB
AIEKTPOIUTOB u
HEIJICKTPOJIUTOB

28

26

Dopma omuemnocmu
3auem c oyenkou

Hmozo 3a 3 cemecmp

252

10

234

Paznen 4. Teoperuueckue u
IKCNEPUMEHTAIbHbIE METObI
B XUMMHH.

206,7

10

188,7

10

Tema 10. UK-cniekTpockomnus.
Y ®-cTeKTpOoCKOHUs

40

36

11

Tema 11. SIMP-cniekTpockomnus.
Macc-CreKTpOCKOIHSI.
Xpomarorpapuueckre METOIbI.

40

36

12

Tema 12. DxcnepuMeHTabHbBIC
METO/IbI MCCIICIOBAHMSI
MPOLIECCOB OKUCIIECHUS
OpPTraHUYECKUX BEIICCTB.

40

36

13

Tema 13. Bo3amosxHbIi
MEXaHU3M XUMUYECKOTO
IIPOLIECCA U €T0
TEPMOXUMHUYECKUN aHAJIN3.

40

36

14

Tema 14. MaTtemaTuuecKkuit
aHaIn3 KUHETUKHU
KUAKO(PA3HOTO OKHCICHUS
OpraHUYECKUX BEICCTB.

46,7

44,7

Koumpono

Dopma omyemHocmu
Ixzamen (4 cemecmp)

0,3

Hmoezo 3a 4 cemecmp

216

10

188,7

HTOI'O

468

16

20

422,7




OuHo-3204Has popMa 00ydeHU
HE pean3yercs
3aouHas popma o0ydyeHust
HE peain3yercs

1. OHEHOYHBIE MATEPHAJIbI V151 IPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIUXCA 11O AUCHUIIJIMHE

Tekymias arrectaiusi IpOBOJUTCS B (popMe KOHTPOIBHOM paboThl (B TpaAULIMOHHOMN
WJIM TECTOBOM (hopme).

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI
B tpapunmonHoit ¢popme:

1. O0bsicHUTE, MOYEMY alKaHbl YaCTO HCIIOJB3YIOTCS B KAa4eCTBE PacTBOpPUTENEH
1pu cbeMKe Y DCeKTpoB APYTrUX COCTUHEHUM.

2. B VY®-cnektpax osTuieHa, NpONWICHa, IMc-2-OyTeHa U TpaHC-2-0yTeHa
HAOIIOAAI0TCS MHTEHCUBHBIE TOJIOCHI TOTJIONIEHUS, COOTBETCTBYIOIIUE T —> TT *
nepexony npu Amakc = 175, 177, 163 u 173 um. Kakas mosioca COOTBETCTBYET
KaKOMY aJIKeHy?

3. Coenunenne C5SH8 mpu KaTaaIUTUYECKOM JAETHAPUPOBAHUM MPEBpAIIACTCS B H-
neHTaH. Y OCnekTp 3TOro COeIUHEHUsI XapaKTEPU3yeTCsl HAIMYUEM WMHTEHCHUBHOM
MoJI0ChI norjoiieHus npu Amakc = 220 aMm (g€ = 22000). Kakoe 3akaroueHre MOKHO
caenaTh o cTpoeHuu yriesoaopoaa CSHE?

4. B xakoit obmactu Y®-cnektpa HaOIIOMAETCs TMOIJIONICHUE, O0YCIOBICHHOE
IepPexXoaoM 7T —> T *, Yy CIEIyIOIIMX COCAMHEHUI: a) aleThieH; O)
M30MPONUIIALETUICH, B) METHI-TPETOYTUIANECTUIICH;, T) BUHUJIALETHICH? MOXHO
T NpuMeHsATh MeToj Y D-cnekTpockonuu Jyisi UACHTU(GUKAIMUA aleTUIICHOBBIX
YIJIEBOJOPOIOB?

B tecToBoit hopme:
1. UK - cniekTpockonus...
a) OCHOBaHa Ha roryonieHun Mojiekyiamu MK — uzmydyenus;
0) mpernosaraeT UCCIeA0BaHUS MOJISKYJIIPHBIX KOJICOaHUH;
B) mo3BoJiseT uccieaoBaTh Oz, Na, Hy;
') UCIIOJIB3YET AJIEKTPOMATrHUTHBIE U3IIYYEHUS BUAMMOTO JUaIa3oHa.

2. YO - cieKTpoCKONus. ..

a) UCCIEyeT MePEX0/Ibl BAJIEHTHBIX AJIEKTPOHOB;

0) ocHOBaHa Ha MOTJIOIIEHUU MoJieKkyaMu Y D — uziydenus;
B) OCHOBaHa Ha UCIyCKaHUM MoJieKyinamMu Y D — uznyueHus;
I') OCHOBaHa Ha B3aUMOJIEUCTBUH aTOMOB C YD — U3ITydeHHEM.



3. Metoa SIMP...

a) WUCMOJIb3YIOT JJI1 aHalii3a BEIIECTB, aTOMbl KOTOPHIX UMEIOT SiApa ¢ HEYETHBIM
KOJINYECTBOM MPOTOHOB;

0) OCHOBaH Ha B3aUMOJICHCTBUU SJIEP ATOMOB C TIOCTOSIHHBIM MarHUTHBIM TI0JIEM;

B) MTO3BOJISIET U3MEPSITh ONTUYECKYIO AKTUBHOCTH BEILIECTB;

I') OCHOBaH Ha aHaJIM3€ CIEKTPOB JIOMUHECLICHIIUY BellecTB B mporecce AMP.

4. CaMbIM YYBCTBUTEJIbHBIM METOI0M AHAJIU3A SABJISAETCH. ..
a) Macc-CIIeKTPOMETPUSL;

0) nazepHasi CIeKTPOCKOIHS;

B) aTOMHO-a0COpOILIMOHHAS CIIEKTPOCKOMUS;

I') paaAnoPU3NYECKUIA.

5. Moaekyasl Oz, Cl ; HeakTuBHbI B UK-cniekTpe moTomy, 4To0...
a) OTCYTCTBYIOT BAJICHTHBIC KOJICOAHMS;

0) OTCYTCTBYIOT CBOOOAHBIC OpPOUTAIIH JIJIsi IEPEX0ia JIEKTPOHOB;
B) JUIOJILHBIIT MOMEHT PAaBEH HYIIIO;

') OTCYTCTBYIOT IPYIIITBl CHMMETPHH.

6. IIpenen o0HapykeHUS B CIEKTPO(POTOMETPUHN COCTABJISIET:
a) 10°>;

6) 107;

B) 10°;

4) 101,

7. Ilo pacmo/ioKeHUI0 HenoABHKHON (ha3bl TOHKOCJIOMHAA XpoMaTorpadus
OTHOCHUTCH K:

a) [nockocTHOIA;

0) Komnonounoii,

B) [TpubopHoii;

r) JIurannooOMeHHOIM.

8. [lnst mccaeqoBaHusA METOA0M BTOPMYHOM HOHHOM MaCC-CIIEKTPOMETPUH
AOCTATOYEH BAKYYM:

a) 10-2 Ila;

0) 10-8 Ila;

B) 10-4 Topp;

r) 30 HM.

9. MaTtepunaJjbl B BUJe TBepAbIX TeJl, pa3Mepbl KOTOPbIX B OJHOM, ABYX WJIH
TpeX MPOCTPAHCTBEHHBIX KOOPAUHATAX HA3LIBAIOT HAHOMATEPHAJIAMHU €CJIM OHU He
NMpPEeBbIIAIOT:

a) 1 am;

0) 20 HM™M;



B) 100 HM;
r) 500 HM™.

10.K ko10HO4YHOI XpoMATOrpadu OTHOCATCH:

a) ToHkocnoiiHas xpomatorpadus;

0) ['a3o0-kunKocTHAs: XpoMartorpadus;

B) CBepxBhICOK0I(DHEKTHUBHAS KUIAKOCTHAS XpoMaTorpadus;
r) BricokoadpexTuBHas )KUIKOCTHASA XpoMaTorpadus;

n) bymaxxknas xpomaTtorpadus.

11. YcTraHoBUTE COOTBETCTBHE MEKAY B3aHMMOAEHCTBYIONIUMH BellleCTBAMHU H
MEXaHU3MOM NMPOTEKAHUS PeaKIUMN:

BEIECTBA

A) 2-x5opOyTaH ¢ aMMHAKOM;

b) XJopaTaH ¢ BOAHBIM PacTBOPOM;

B) moiaumepu3zanus nzonpena (2-mMeTmioyTeH-1);
') mpomnuH ¢ BOJIOK;

J1) aTaHaIb C METAHOJIOM;

E) aTun0en30i1 ¢ a30THOM KUCIOTOM;

MEXAHU3M IIPOTEKAHUA PEAKLIUU

1) pagukanbHOE 3aMEIICHUE;

2) paauKaabHOE MIPUCOECINHEHUE THAPOKCUIA HATPUS;

3) HyKJI€OPMIHHOE 3aMEIICHHE;

4) HyKj1€0(UITBHOE TPUCOCTNHEHHE;

5) snexkTpoduabHOE MPUCOCAUHEHUE;,

6) sneKkTpoGUIBLHOE 3aMEIICHHE.

3anuimTe B OTBET HU(PHI, PACIIOJIOKHUB UX B MOPSJIKE, COOTBETCTBYIOIIMM OyKBaMm:
A 3 B r il E

12. OrmerbTe nUppaMu BepHble U HeBEPHbIE€ BHICKA3LIBAHUS OTHOCUTEILHO
Metoaa K. @umepa:

A. IIpumeHuM Tt MaJTbIX HABECOK CyOCTaHIINI;

b. Jlerkas mpo0OoOmoAroToBKa ;

B. Maioe Bpems ananusa;

I Hawubonee To4yHO ompenensercs CcoAep)KaHWE BIark B CyOCTaHUUSAX,
pearupytoiux ¢ peaktuBoM K. @uiepa (cynbhuapl, MEpKanTaHbl U T.1.);

. Ilpuroniex 1js aBTOMaTU3AIINY;

E. MoxHO aHaJIM3UPOBATh TBEP/IbIC BEIIECTBA, YKUIKOCTU U T'a3bl;

K. Mo>HO TpOBOIUTH 0€3 KOHTPOJIBHOTO OTBITA.



1. BepHoe BbICKa3bIBaHUE.
2. HeBepHOE BBICKAa3bIBaHUE.

[TpomexxyTouHass artectanuss oOy4yarOIIMXCsl OCYLIECTBIsETCS B (hopMe 3auera c
OLICHKOM, 3K3aMEHa C MCIOJb30BAaHUEM CIEAYIOIIMX OLEHOYHBIX MAaTE€pUAJIOB:
nepeuenb ONPOCO8 K 3a4en) ¢ OYEHKOU, hepeueHb 60NPOCOB K IKIAMEH).

Bonpocel Kk 3a4eTy ¢ OLEHKOU
(3 cemecTtp, ouHas popma 00yUeHUs1)

1 OcHOBHBIE 3aKOHBI U IOHATUSA XUMHH. 3aKOH COXPAHEHHS YHEPTUH, 3aKOH COXPaHEHUS
Macchl. 3aKOH CTEXHMOMETPHH, 3aKOH AKBUBAJICHTOB, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOLIEHUW. DKBUBaJNEHT. PakTop 3KBUBaJEeHTHOCTU. Moiib. MonsipHas macca
SKBUBAJICHTA. ['a30BbI€ 3aKOHBI.

2 OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COECIUHEHUM, TOMO- U rerepocoeuHeHuss. OKCUab
u rusipokcuabl. Knaccudukanus, cBONCTBA U NOJIyYEHHE.

3 B3auMOCBsI3b OCHOBHBIX KJIACCOB HEOPTaHWYECKUX coearHeHHM. CrocoObl MmomydeHus
COJIEH.

4 Comm, knaccudukarnus, cBorcTBa. Kuciible 1 OCHOBHBIE COJIH, ITOJTyYCHUE, CBOMCTBA.

5 Temota u pabota. DHTaNbpnus. TepMoxuMuYeckne ypaBHeHHs. 3aKoH [ 'ecca criencTaue
W3 HETO.

6 da3oBble 1 xXUMUYeCcKue npespaiteHus. [Ipumepsl npuMeHnenus 3akoHa I'ecca s
BBIYMCJIEHUS U3MEHEHUS DHTAJIBIIMU B PA3JIMYHBIX MTPOLIECCAX.

7 Ilpoctoe BemectBo. CtanaapTHoe cocTosiHue. CTaHAapTHAsA SHTAIbIUS 00pa30BaHMUS
COCIMHEHMM W3 MpocThiX BemiecTB. CTaHAapTHas OHHTANbIHMS O0pa30BaHUS HOHOB,
OTHOCUTEJIbHBIN XapakTep 3HaYEHUHN SHTAIBIIUKA 00pa30BaHUSI HOHOB.

8 OHTpomnus, €IUHUIBI U3MEpPEHHs] SHTponuu. YpaBHeHue bonpumana. CraHmaprHas
sHTponus. V3MeHeHne SHTPONUU MPU XUMUYECKUX U (ha30BbIX MpeBpalleHusX. Pacuer
M3MEHEHHUS SHTPOIHU PA3IUYHBIX MTPOIECCOB

9 Tlonsitre 00 sueprum ['mb66ca. DHeprus ['mOOca kKak KpuUTEepUil TEPMOIMHAMHYECKOU
BEPOSATHOCTU MPOTEKAHUS PEAKIIUI.

10 IIpeactaBneHue O XMMHUYECKOW TEepMOAMHAMUKE. TepMOAMHAMHUYECKUN aHaIU3
Pa3JIMYHBIX ITPOLIECCOB.

11 Pacuer AHO0298, AS 0 298 ¢ mwncHoib30BaHHEM TaONMI] CTaHIAPTHBIX
TEPMOJMHAMUYECKUX BEJINYHH.

12 O6patrmbie 1 HeOOpaTUMBbIE peakIui. XMMUYECKOE pABHOBECHE, XapaKTEPUCTHKA
CocTOIHMSI XMMHYECKOTO pPABHOBECUA. 3aKOH JeucTByrommnx wmacc. KoHcraHTa
PAaBHOBECHUS B TOMOT'€HHBIX U IT€TEPOTEHHBIX MPOIECCAX.

13 Csa3p AG0298 ¢ KOHCTaHTO paBHOBECHs. BbIUMCIIEHHWE KOHCTAHT PABHOBECHUS IPHU
pazNMYHBIX ~ TeMmrepaTrypax. VI3MeHeHue  craHjmapTHoi — sHeprum  ['mbbca  Kak
KOJIMYECTBEHHAsi Mepa rTyOMHBI ¥ HAMPABJICHUS] XUMUYECKON PEaKIUU.

14 BausHue W3MEHCHUS BHEIIHUX YCIOBUH (KOHIICHTpAmuii, OOIIero mJaBiICHUS,
TeMIepaTypbl) Ha TMOJIOKEHUE XUMHUUYECKOTO PABHOBECHUS, CMEIICHHE XHUMHYECKOIO
paBHoBecus. [Ipunuun Jle-1llarense u ero 3HaueHUe B XUMHH.
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15 Cxopocth xumuueckux peakiuii. [louarue 06 akTHBUPOBAHHOM KOMIUIEKCE. DHEPTHsl
akTUBalUMKU. YpaBHeHUEe AppeHuyca. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh
XAMUYECKUX PEAKIIHM.

16  PactBoprl. Krnaccudwukarmus  ITBYXKOMIIOHEHTHBIX  pacTBOpoB.  [Iporieccsr,
COTIPOBOXKIAOIIHE 00pa3oBaHue pacTBopoB. CobBaTAIUS U THIpATAITHSI.

17 Paznuunaple cmocoObl BBIpAXKEHHUS KOHIIGHTPAIMM pPAcCTBOPOB M WX B3aWMHbBIC
MEPECYUETHI.

18 KomnratuBHble CBOMCTBA pa30aBiIe€HHBIX PacTBOPOB. TOHOCKONMYECKU 3aKkoH Pays.
19 quarpamma cocrosinust Boabl. [loHMKEeHNE TaBiIEHU Mapa HaJl paCTBOPOM.
D0yIHOCKONMYECKUIA U KPUOCKOIIMYECKHU 3aKOHBI Payrs.

20 Teopust »IEKTPOJMTUYECKOM nuccounanuu AppeHuyca. Posb pactBoputens B
Ipolecce pacnaa IEKTPOJIUTA HAa UOHBI.

21 CunbHble W ciabbie 2JIEKTPOJUThl. CTENeHb AUCCOIMAIMU. 3aBUCUMOCTh CTEIEHU
JMCCOLIMALINY 3JIEKTPOJIUTA OT KOHIIEHTPAIIMU PAaCTBOPa U TEMIIEPATYPHI.

22 Kaxymasicsi CTeIeHb TUCCOIUAINNA CUITBHBIX IEKTPOJIUTOB. [loHSITHE 00 aKTUBHOCTH.
23 CryneHuatas auccounanus. BivsHue oJHOMMEHHOTO HOHA Ha MPOLECC TUCCOLUAIINT
c1aboro AIEKTPOIIUTA.

24 TlpuMeHeHHE 3aKOHA NEUCTBYIOIMX MAacC K pacTBOpaM CIA0BIX AJIEKTPOJIUTOB.
KoHcTaHTa qucconmaniy cliadbixX AIEKTPOIUTOB. 3aKoH paz0aBieHus OcTBayba.

25 HOHHO-MOJEKYJIIDHbIE ypaBHEHUS pEaKUUil. YCJIOBHS CMELIEHUS HOHHOIO
PaBHOBECHSI.

26 Uzoronnyeckuit korduiment Baut-I'odda u ero cBs3b Co CTEMEHBIO JUCCOIUALINH
ANEKTPOJIUTOB.

27 CoBpeMeHHbIEe TeOpUU KUCIOT U ocHoBaHui (bpancrena, JIbtonca, coapBaTocucTeM).
28 DNeKTpOoIMTUYECKast TUCCOIUAIMS MOJIEKYJT BOBI.

29 KommuiekcHble coequHeHus. Jluranapl. OCHOBHBIE THIIBI KOMIUIEKCHBIX COEIMHEHUI.
HomeHnknatypa KOMIUIEKCHBIX COETMHEHUM.

30HacsliiieHHbIe U HEHACKIIIEHHBIE pacTBOPbI. [[puMeHeHune 3aKoHa AEHCTBYIOMINX MacC K
PaBHOBeCHIO B HACBIILIEHHBIX PACTBOPAX MaJIOPACTBOPUMBIX AJIEKTPOJIUTOB.

33 PactBopuMOCTh. Pacuet KOHIIEHTpalMii HOHOB MaJIOPACTBOPUMOIO JIEKTPOJIUTA B €T0
HACBIIIEHHOM  pacTBOpe. BiMsHUMEe OJHOMMEHHBIX HMOHOB Ha  PacTBOPUMOCTH
MaJIOPaCTBOPUMBIX 3JIEKTPOIUTOB.

34 KoncranTa ruaponmsa. CBS3b MEXIAy CTEMEHBIO THPOIN3a, KOHCTAHTON THIPOIN3a U
KOHLICHTPAILIMEN pacTBOpa.

35 Crynenuatsiii ruiponn3. Pacuet pH pacTBOpoB coseid, moABEpraromuxcs ruapoansy.
36 BnusHue mpUCYTCTBHS OJHOMMEHHOTO HMOHA Ha mpouecc ruapoiusa. CoBMECTHBIN
TUAPOJIU3 IBYX COJIEH.

37 UcxonHble npecTaBleHnss KBAaHTOBOM MeXaHUKU. KBaHTOBBIN XapaKkTep U3IIy4eHUS U
MOTJIOIIECHUsA dHepruu. YpaBHeHue Ilmanka. VYpaBuenue [le-bpounsa, mnpuHOmn
HeonpeneneHHocTH [ efizenbOepra.

38 JlroiicTBeHHas pupoja cBera. KopmyckyasspHO-BOTHOBOM Myanu3M. Y paBHeHue Jle-
bpoiins. McxonHble npeicTaBieHUss KBAHTOBOM MEXAHUKHU.

39.VYpaBuenue Ulpenunrepa. ®usnueckuii CMbICT BETUUUHBI .
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40 KsantoBbie uucina. [Topsaok 3amoHeHHs SJCKTPOHHBIX YPOBHEW M TOAYPOBHEH B
aToMme.
Bomnpocs! k 3Kk3amMeny
(4 cemecTp, ouHas popma o0yUeHUsI)

1. HK-cnekrpockonus. Ilpunnun WK-cnekrpockonuu. MK-cnekrp. MuaTepnperanus
cHekTpoB. Metoasl moAroToBku oOpas3uoB. MK-cnekTpockonus orpaxenus. Bremrnee
otpaxkenne B HMKcnekrpockonuu. ®oroakyctuueckas paerekuus. HMK-mukpockonusi.
CoBMECTHOE TNPHMEHEHHE aHAJIUTUYECKUX MeToJoB. llepcnektuBbl pasButus HWK-
CIIEKTPOCKOTIUH.

2. YO-cnekrpockonusi. Knaccudpukanus snekTpoHHbIX nepexoaoB. ITpunmun dpanka-
Konnona. Teopernueckuil pacyeT dJIEKTPOHHBIX NEPEXonoB. PazpemeHHble u
3anpemieHHble nepexonsl. [Ipuaimun u3zmepenus. M3mepenne cnekrtpa. M3mepenue mo
MPUHIKUIY JBOWMHOMW JIUTMHBI BOJIH.

Pasnoctubie cnekTphl. [Ipow3Bojgubie crekTpel. TpeOoBaHHMA K  COBPEMEHHOMY
criektpomerpy. I[lepcniektuBsl pa3zButusa Y O-CEKTPOCKOIHH.

3. Macc-cniektpomerpusi. Teopernueckue OCHOBBI Meroaa. Ilpupoma macc-cmekrpa.
OOpazoBanue  HOHOB.  Macc-cnekTpomeTpbl.  IlepcnexkTuBbl  pa3BUTHS  Macc-
CIIEKTPOMETPHH.

4. SAMP-cniektpockonusa. Teopernueckue OcHOBBI AMP-cnekTpockonuu. XUMHYECKUN
cagur. CnmeH-cnmHOBOe  B3aumoxeunctesue. Perucrpamms  SAMP-cnektpos. AMP-
CIIEKTpOMETpBl. TexHuka JBOMHOrO pe3oHaHca. /[[ByxmepHas SMP-crekrpockonusi.
Anepubiii 3¢ pext OBepxaysepa. Ilepcnextussl pazsutus AMP-cnekrpockonuu.

5. Xpomarorpadpuueckue wmetoabl. [azo-xkuakoctHas  xpomatorpadus  (IKX).
KonuuectBennblii aHanu3 ¢ wucnojb3oBanuem wmeroga [KX. BricokoaddexruHas
KHUJKOCTHAS xpomatorpadus. KunkoctHo-aacopOIIMoHHas xpomartorpadus.
KunkoctHas-kuakoctHas — (pacmpenenurtenbHas) — xpomarorpadus.  ToHkocmoitHas
xpomatorpadus. OcHoBHble TpaBwia HAeHTU(UKammu ¢ nomomlbio TCX-ananuza.
Metoapl Busyanuzanuu xpomatorpaduueckoil kaptubsl. [IpenapaTvBHas KOJIOHOYHAs
xpomarorpadus.

6. Peaktopsl M YyCTaHOBKM. PeakTopbl NEPHOJWYECKOrO JEUCTBHS. YCTAaHOBKHU C
pEaKTOpaMu MEPUOJUYECKOTO JEUCTBHS Ul M3MEPEHUS IOIVIOUIEHUsS KHUCIOpOAa.
Peaktop u razomerpuyeckas yCTaHOBKA I M3Yy4YEHHUS IETEPOrCHHO-KATATUTUYECKHUX
peakiuii OKUCIEHUs. PeakTop nieanbHOTO CMEIIEHHUS.

7. AHanUTHYECKHE METOIbl. XpomaTorpadus. AHaINM3 HEHACHIIIICHHBIX COCTMHCHUH.

8. Kunernueckue meToabl. MeTon OTKPBITBIX cHCTEM. M3oTomHble MeToabl. Meton
UHTUOUTOPOB.

9. ®usznueckue Meronwsl. MHbpakpacHas crekTpockomnus. JIIOMUHECHEHTHBIM aHaIu3.
Meron XEMUIIIOMUHECHEHIMU. OJEKTPOHHBIM NapaMarHWTHBIA pe30HaHC. fnepHbIi
MarHATHBIA PE30HAHC. MeToJ XUMHYECKOW MOJIsIpu3anuu sjaep. MeToa mpepbIBUCTOTO
ocBeleHus. Meroa portoxumuueckoro nocneaeicTsus. UMmynbcHbIN (poTONN3.

10. DemeHThI, HECOOXOAMMBIC IS COCTABJICHUS BO3MOKHOTO MexaHnu3Ma. Habop gactwir.
XUMHUYECKHUE PEAKIIUN U IIPEBPALLICHUS.
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11. Metoapl cocTaBieHUs BO3MOXKHOTO MexaHu3Ma. KoMOuHaTOpHOE cocTaBlieHUE
BO3MOKHOTO MEXaHM3Ma C IOMOIIBI KOMIIBIOTEPOB. TepMOXMUMHUYECKHM KUHETHYECKUU
aHaJIN3 BO3MOXXHOTO MEXaHU3Ma, COCTABJICHHOTO KOMOMHATOPHBIM METOIOM.

12. Bo3MOXHBIA MEXaHM3M OKHCICHUS JTHIOEH307a. YacTuilbl, ydYacTBYIOIIHE B
npouecce OkucieHus. CoCTaBI€HHME BO3MOYKHOIO MEXaHU3Ma IPH 3BPUCTHYECKOM
noaxoe. CocTaBlieHHe BO3MOKHOTO MEXaHU3Ma KOMOMHATOPHBIM METOIOM.

13. OOmme KUHETUYECKHE YpaBHEHUS >KUIKO(PA3HOTO OKUCICHUS YTIEBOIOPOIOB.
PaznuyHbie TUIBI DKCIIEPUMEHTATBHBIX KHHETHMUYECKUX 3aKOHOMEPHOCTEH B Mpolieccax
okucieHus. Kunernueckoe onvcaHue Ha4yaabHbIX CTAUN OKUCICHUS 3TUIIOEH301a.

IV. HEPEYEHb JUTEPATYPbI, HEOEXOJIUMOMH 1151 OCBOEHUA
JANCIUITJIMHBI

4.1. OcHOBHAsI JIUTEPATYypPAa
1 TarameBa, P. I'. Teopetndyeckue M HSKCIEPUMEHTAJIbHBIE METOIbI HMCCJICIOBAHUS B
XUMUU: TPAKTUKYM : yueObHoe nocobue / P. I'. Taramesa, A. I'. Caduynuna. — Kazans :
KHUTY, 2022. — 128 c. — ISBN 978-5-7882-3140-2. — Tekcr : anmekTpoHHbIi // JIaHb :
3JIEKTPOHHO-O0MOmMoTeuHast cuctema. — URL: https://e.lanbook.com/book/331004
-Pexxum moctyma: miist aBTOpu3. TOJIb30BaTEIeH.

4.2. JlonotHUTEIbHAS JJUTEpaTypa
1 TeopeTnyeckne M SKCIICPUMEHTAIBLHBIC METOJIbI HMCCIICOBAHUS B XUMHUU . y4eOHOE
nmocobue : B 3 yactsax / A. B. bunanos, 0. I'. 'anameraunos, B. B. Ocunoga [u ap.]. —
Kazans : KHUTY, 2022 — Yacts 2 : [Ipaktukym — 2022. — 96 c¢. — ISBN 978-5-7882-
3093-1. — Tekcr : anmeKkTpoHHbIH // JlaHb : 35nekTpoHHO-O0nbanoTeynas cucrema. — URL:
https://e.lanbook.com/book/331070 — Pexwum mocTyma: ajis aBTOPHU3. MOJb30BaTEICH.
CkomnupoBats B 0ydep

V. IIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIMOHHOU CETU «MHTEPHET», HEOBXO/ANMBbIX
JJIA OCBOEHUA U CTIIUITJIMHBI

Ne Ccblika Ha HanmeHnoBanue pa3padoTku
— . . JocTynHocTh
uH(oOpMALMOHHBIN pecypc B JJIEKTPOHHOM dopme
1. Perucrparus yepes nmob6oi
YHUBEPCUTETCKUI
KOMITBIOTED. B
DNeKTPOHHO-ONOIMOTeYHAs oTep
JanbHeNIemM
_ o cucrema (3bC) .
http://www.biblioclu b.ru WHIUBUyaTbHBIH
YHuuBepcuterckas OubimmoTexa .
. HEOTPaHUYEHHBIA JIOCTYII
OHJIaltH 9
u3 1000H  TOYKH, B
KOTOPOH HMEETCS AOCTYI
K cetu MHTEpHET
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https://e.lanbook.com/book/331004
https://e.lanbook.com/book/331070

VI. COBPEMEHHBIE [TIPO®ECCHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIINOHHBIE CITIPABOYHBIE CUCTEMBI

Perucrpanus uepes modoi

YHUBEPCUTETCKUI
KOMIIBIOTED.
DNeKTpOHHO-OUOIMOTEeUHAS B manpHeiimem
1. | http://www.biblioclub,ry | €PCTeMa (9BC) NpEOCTABNFCTCA
YHuBepcurerckas 6udImoTeka HEOTpaHWYEHHBII
OHJIAMH VHIUBUYAJIbHBIN JOCTYI

W3 J10001 TOUYKH, B
KOTOPOU UMEETCs JOCTYII
K cetu IHTepHeT

www.garant.ru

NudopManinoHHO-IpaBOBOM MTOPTAI CBOOOIHBIN TOCTYTI

Poccutickuit nHbOpMAITMOHHBIN
3. | www.elibrary.ru nopTai B 00J1aCTH HayKu, TeXHOJOruH, | CBOOOAHBIN J0CTYI
MEMLIUHBI 1 00pa30BaHuUs

VII. JUHEH3UOHHOE U CBOBOJHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHE
HpI/I pcam3alun yqe6Hoﬁ AUCHUILIMHBI TIPUMCHACTCA CICAYIOMICC JTHMIOCH3MOHHOC H
CBOOOJTHO pacrpoCTpaHsieMOe MPOrpaMMHOE 00ECTICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIll. OBOPYAOBAHUE U TEXHUYECKHUE CPEJCTBA OBYYEHMUS,
HEOBXOJIMMBIE JJIS1 OCYIECTBJIEHUS OBPA3OBATEJIBHOIO
MPOLECCA MO JUCLUITJIMHE

VYuebHble  3aHATHS ~ TPOBOIMATCS B AyJUTOPHSAX,  YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAHHON MEOeNbl0, B TOM YHCIIE CTallMOHAPHBIMA WK TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU 00YyUECHHUS (MPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

CamocrosiTenpHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMITBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHHUs K ceTu « HTepHeT» u obecredeHneM I0CTyma
B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.
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