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1. HEJIb 1 3ATAYH OCBOEHUA JTUCIIUITJIMHbI

Ieap AUCHMIUVIMHBI:  TOATOTOBUTH  y4YUTENd  XUMHHM, CBOOOJHO  BJIAJICIOLIETO
(yHIaMEHTAJIbHBIMM OCHOBaMHM (U3MYECKON XMMUHU, BOCTPEOOBAHHBIMH BCEMH AMCHUIUIMHAMU
€CTECTBEHHOHAYYHOI'0 1[MKJIa, ¢(OPMUPOBATh Y CTYJCHTOB 00Illee XUMUYECKOE MHPOBO33PEHHUE U
XMMHUUYECKOE TBOPYECKOE MBILIIEHUE.

3agauM AMCUMIINHBI:

1. IlpuBuTH CTyJeHTaM HaBBIKM JSKCHEPUMEHTAJIbHOM pabOTBHl Il pPEIIeHHs KOHKPETHBIX
MPAaKTUYECKUX 3a7ad U HCCIEN0BATENbCKUX pabOT, 3aKpenuTh B TNaMITH CTYIEHTOB
TEOPETUUYECKUE CBEICHUS O 3aKOHOMEPHOCTAX (PU3NUECKON XUMHH.

2. TloAroToBUTH CTYAECHTOB K HCIOJb30BAHUIO MMM MPOOJIEMHO-MHTEIPUPOBAHHOTO TOAXO/Aa B
Oo0y4eHNH XUMHH, KOTOPBI MpenmonaraeT MPUHIMUI MEKIPEAMETHOW MHpoOIeMHOM
UHTETPaLMY, IPUHIUI €IUHCTBA BHYTPU - U MEXKIPEIMETHON MHTErpallui 3HAHUN U CIIOCOOOB
JeUCTBUI. Y CTaHOBUTh HAyYHO-O0OCHOBAHHYIO MOCIEIOBATEIbHOCTh U3YUYEHUS MPEIMETHOTO
CoZlepKaHus Kypca.

3. Ilpenycmotrpers 3meMeHTHI, yriyOssromue (yHIaMeHTaldbHble 3HAaHUSA MpeaMeTa depes
pas3yn4Hble POPMBI CaMOCTOATENBbHOM paboThl. IIpensioxknTe MeTOABI KOHTPOJIS, O3BOJISAIOIINE
CIIEAUTD 32 XOJIOM YCBOCHUsI yueOHOr 0 MaTepHaia.

2. MECTO JUCIHMIIJINHBI B CTPYKTYPE OBPA3OBATEJIbLHOM ITIPOI'PAMMBI

Jucuunmuna 51.0.06.10 «®usnueckas ¥ KOJUIOWHAS XUMUS» SIBIETCSA YacThl0 y4eOHOro
IUIaHa 1Mo HarnpasiaeHuto noarotosku 44.03.05 [Menaroruyeckoe odpazoBanue (¢ IByMs NPpoPUIIMU
noArotoBku), mnpodpunu «buomorns wu xumus». Hucnummza b1.0.06.07 «®Dusmndeckas u
KoJuTonaHas xuMmus» BriodeHa B biok b.1 «Jlucuumniauael (MOIyJM)» U SBJISAETCS COCTaBHOM
yactbio paszena b1.0. «O6s3atensHas yactb», b1.0.06 «IIpenMerHo-conepkaTeabHbIH MOIYJIIbY.
Hucuunmuna peamusyercs B HTI'CIIM Ha QaxynbTeTe eCTECTBEHHBIX HayK, MaTeMaTHKU MU
nH(pOopMaTHKHU Kadeapoit eCTECTBEHHbBIX HAyK U (DPU3MKO-MaTEeMaTHYECKOro 00pa30BaHusl.

Jucunnnvza  «®Pusndyeckass M KOJUIOMJHAs XUMHS» H3Y4aeTcs IOCie o0111€ei,
HEOPraHWYECKON XMMHUM U HEOPraHMYEecKOro cuHTe3a, kypca «CTpoeHHE MOJEKYd U OCHOBBI
KBaHTOBOW XuMum» Ha 1,2 kypcax. dusnyeckas XuMus sBISETCS TEOPETUYECKOM OCHOBOM BcCex
XMMHUYECKUX HayK M OTBEYaeT BCEM JMJAKTUUYECKMM MPUHIMIIAM: CHCTEMAaTUYHOCTH, HAYYHOCTH,
JIOCTYMIHOCTH W CHCTEMHOCTH B OOy4YeHHMH XUMHUU. basupyercs Ha H3y4eHHHM TpPaJWLMOHHBIX
TEOpPUH W 3aKOHOB XUMHHU: aTOMHO-MOJIEKYJSIDHOM YYE€HUHU, NEPUOAMYECKOM 3aKOHE U €ro
IIPOTHO3UPYIOIIEN pOJIM, TEOPUM CTPOEHUS aTOMa M XUMHUYECKOW CBA3HM, MPEACTaBICHUS 00
ANEKTPOJIUTHUECKON JIMCCOIMALIMM, 3aKOHOB XHUMHUYECKOH TEpPMOAMHAMHUKUA ¢ KHHETHKH,
ANeKTpoXuMuu. Paziensl kypca pu3ndecKkoil XUMUU UMEIOT BHYTPH - H MEX-TIPEIMETHBIMU CBSI3U C
JTUCHUIIIMHAMY €CTECTBEHHOHAYYHOro IuKJa. BakHO# cocTaBHOM YacThi0 y4eOHOro mporiecca mo
JTUCLUUILIMHE SBISIOTCS JTAOOpaTOpHBIE 3aHATHS, Pa3BUBAIOIINE y CTYACHTOB HABBIKM HAyYHOTO
SKCIIEPUMEHTHUPOBAHUSA U MCCIENOBATENbCKUN MOAXO0J] K M3YUYEHHUIO NMpEAMEeTa U 3aKpeIUISIoLe
TEOpeTHUYeCKui MaTepuaj. B mporpamme mnpenycMOTpeHbl 3JIEMEHTHI, YIIyOJISIOIUE ATH
(yHIaMEHTaIbHbIE 3HAHMS NpEAMeTa, 4YTO IMPOSBISETCS dYepe3 CaMOCTOATENIbHYIO paboTy
CTYJIEHTOB I10 TeMaM B BUE pedepaToB, HAYUHO-UCCIEAOBATEIILCKUX PabOT, HAYIHBIX COOOIIEHUMN
Y JIOKJIaJI0B HA CEMUHAape.

3. PE3YJIBTATBI OCBOEHMA JUCHUITIMHBI

JucuunnnHa HarpaBieHa Ha GopMHpOBaHUE U Pa3BUTHE CIEAYIOUIHX KOMITCTCHIIHIA:



MNVYK 1.1. 3gaer 0OCHOBHBIE HCTOYHHUKHU U METOIBI ITIOMCKA

1. Co oZoIé - nH(pOopMaIK, HeOOXOAUMOU AJIs PelIeHUs MOCTABIICHHBIX 3a/1a4
OCYIIECTBIATE NYK 1.2. YMeeT ocymiecTBIsATh MOUCK UH(DOPMALIUU AJIST PEeIICHUS
TOHCK, MOCTaBJIEHHBIX 3a/1a4, IPUMEHATh METO/Ibl KPUTUYECKOr0 aHalIn3a U
KPHTHYECKHT CHHTE3a HH(pOpMAITUU

aHamm3 U cuHTe3 | UYK 1.3. ['(pamoTHO, TOTHYHO, apryMeHTUPOBAHHO (JOPMHPYET
I/IH(l)OpMaHI/II/I, COOCTBEHHBIE CYXKJICHHUSA U OLICHKH, OTIIMYacT (baKTLI OT MHEHUM,
MPUMEHSTh WHTEPHpPETALN U OIIEHOK; TPUMEHSAET METO/Ibl CUCTEMHOT'0 OJIX0/1a
CHCTEMHBIH JUTSL PEIICHUS TTIOCTABJICHHBIX 3a]1a4

MOAX O/ JJIst

pelIeHus

MOCTABJICHHBIX

3a1aq

OIIK-8. HOIIK 8.1. 3HaeT ucropuio, TEOPUIO, 3aKOHOMEPHOCTH M TTPUHLIUITBI
Crnocoben MOCTPOeHHS U (PyHKIIMOHUPOBAaHUS 00pa30BaTEIbHOIO MpoIiecca,
OCYIIECTBIISTh POJIb M1 MECTO 00pa30BaHMUs B )KU3HU YEJIOBEKA U 00IIECTBA
neparorundeckyro | MOIIK 8.2. YMeeT ucnoap30BaTh COBPEMEHHbBIE HAyUYHbIE 3HAHUS

JACATCIIbHOCTD HA
OCHOBC
CIICOMaJdbHBIX
Hay4YHbIX 3HAHUM

IICUXOJIOr0-TIeJarOr Y€ CKOro U MpeAMETHOro (IpOoQUILHOrO)
cozlep KaHMsI JIJIsl OpraHu3aluy yueOHo U BHEyuYeOHOU
NESTeIbHOCTH B CUCTEME OCHOBHOI'O U JIONOJHUTEIBHOTO
o0pa3oBaHUsl AeTei

NOIIK 8.3. [ToaroToBiieH K IPUMEHEHUIO CIIENMATIBHBIX HAyYHBIX
3HaHUMU I OCYIIECTBIICHUS 1€JAarOrMUECKON JEATEIBHOCTH
(IpOEKTHOM, Y4eOHO-HCCIIe0BATEIhCKOM, UTPOBOM, XyI0XKECTBEHHO-
ACTETHYECKOM, (PU3KYJIBTYPHOM, JOCYTOBOM U Jp.) C y4ETOM
BO3MOXHOCTEH 00pa30BaTeNnbHON OpraHu3alii, MecTa )KUTEIbCTBA U
HCTOPUKO-KYJIBTYPHOTO CBOEOOPa3Hs peruoHa

ITK-3. Criocoben
MNMPpUMCHATDH
NpECaAMCTHLBIC
3HAHUs [1pU
peann3anuu
o0pa3oBaTenbHOT
0 Tporiecca

3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHIUIIBI U YPOBHU (POPMUPOBAHUS U
peanu3alyy Cofep:KaHus 00pa30BaHUs; CTPYKTYpPY, COCTAB U
JUIaKTUYECKU e €IUHUIBI COEPYKAHUS IIKOIBHBIX TPEIMETOB: ...

3.2. YMeeT oCymecTBIsITh OTOOP Y4EOHOTO COMEpKAHUST IS
peann3anuy B pa3IMuHbIX (hopMax 00ydeHUsI B COOTBETCTBUH C
ANAAKTUYICCKUMU I EIISIMA U BO3PACTHBIMHU OCO6CHHOCTHMI/I
00y4aromuXcst

3.3. Bnapeer npeaMeTHbIM cofepKaHUEM; YMEHUSIMU 0TOOpa
BApHAaTUBHOI'O COAEPKAHUs C YIETOM B3aUMOCBSI3H YPOUHOU U
BHEYpO4YHOH (hopM 00ydeHHs

IIK-6. Cnocoben
OPUEHTHPOBATHCS
B BOIIpOCax
Oouonoruu u
XHMHH Ha
COBPEMEHHOM
YPOBHE Pa3BUTHS
HAy4YHBIX
HaIpaBJICHUH B
IAHHBIX 00JIACTIX

UIIK 6.1. 3naer:

001K e TOHSTHU I, TEOPUH, TTPaBUIIa, 3aKOHBI, 3aKOHOMEPHOCTH
MPEAMETHBIX 00JacTel OMOJIOTHs U XUMHUSI; 3aKOHOMEPHOCTH
Pa3BUTHUSL OPraHUUYECKOT'0 MUPA;

OCHOBHBIC ITPUHIHUIIBI TCXHOJIOTHYCCKUX MPOLECCOB XUMHUUYCCKUX
MIPOM3BOJICTB U CIIOCOOCH MCIIOIB30BaTh MOJMy4YCHHBIC 3HAHUS B
npodecCHoHaNbHON AesTeIHbHOCTH

HIIK 6.2. YmeerT:

OOBSICHSITh XUMHUYECKHAE OCHOBBI OMOJIOTHYECKHUX TTPOIIECCOB U
(U3HOTOTrNYECKHE MEXaHU3MbBI Pa0OThI Pa3IMYHBIX CUCTEM U
OpraHOB PaCTEHHH, )KUBOTHBIX U YEJIOBEKA; OPUEHTHUPOBATHCS B
BOIPOCaxX OMOXMMHYECKOTO €IMHCTBA OPraHUYECKOT0 MUpa.

HIIK 6.3. Baageer:

KIIACCHYECKUMH U COBPEMEHHBIMH METOJaMHU M METOINYECKIMH
preMaMH OPraHU3aIMK U TIPOBEICHUS J1a0 OpaTOPHBIX,
IKCIIEPUMEHTAIBHBIX U TTOJICBBIX MCCIICOBAHUN B TIPEAMETHBIX
00J1aCTIX OMOJIOTHS U XUMHUS.




B pesynbpTaTe 0CBOCHUS TUCIUTIIMHBI 00 yJaIOIIUNCS TOTHKEH |

3HaTh:

31. OCHOBHBIC TOHATHS JUCIUIIIMHBL, OCHOBHBIE 3aKOHBI UJICaJIbHBIX I'a30B

32. Havama TEPMOAMHAMUKA U OCHOBHBIC YPaBHEHHsS] XHMHUYECKOH TEpMOAMHAMUKY;

33. Meroapl TEPMOANHAMUYECKOTO OMMCAHUS XMMUYECKUX U (h)a30BBIX PABHOBECHH B
MHOT'OKOMITOHEHTHBIX CHCTEMAX;

34. TepMOIMHAMUKY PACTBOPOB 3JIEKTPOJIMTOB U AIEKTPOXUMUUYECKUX CUCTEM;

35. ypaBHeHHUsT POPMATLHON KHHETHKHA U KUHETHKH CJIOXKHBIX, IIETTHBIX, TeTePOreHHbIX 1
(OTOXMMUYECKUX peaKInii;

36. OCHOBHBIE TECOPHU TOMOTEHHOT'0, TETEPOreHHOro | (hepMEHTATUBHOIO KaTajn3a;

37. cBOWCTBA U XapaKTEPUCTUKH PACTBOPOB JIEKTPOIUTOB U HEIIEKTPOIUTOB.

Ymern:
V1. cB00OOAHO ¥ MPABUIIBHO MOJIB30BATHCS XUMUYECKUM SI3bIKOM U XMMHYECKOM
TEPMHHOJIOTHEH;

V2. BBINOJHATH OCHOBHBIE XUMHUYECKHE OMEPALIUH, OIIPEIENATh TEPMOTUHAMUYIECKIE
XapaKTEPUCTUKI XUMUYECKUX PEaKIIMii 1 PABHOBECHBIE KOHIIEHTPAIIUH BEILECTB,

VY3. ucnonp30BaTh OCHOBHBIE XUMHYECKHE 3aKOHBI, TEPMOANHAMHYECKHE CIIPABOYHBIE TAHHBIE
Y KOJIMYECTBEHHbIE COOTHOIIICHHST XUMUU /IS PEILIeHHs 3a]1a4;

V4. nporuo3upoBaTh BIUSHUE Pa3MYHbIX (PAKTOPOB HA pAaBHOBECHE B XUMHUYECKUX

peaKkuusx;

V5. omnpenensarb  HANPaBIEHHOCTh  IMPOLECCA B 33JaHHBIX  HAYaIbHBIX  YCJIOBHUSX;
yCTaHaBIMBATh I'PaHUIIbl 001acTel yCTOMUYUBOCTH (a3 B OJHOKOMIIOHEHTHBIX U
OMHAPHBIX CHCTEMAX;

V6. ompenensaTh COCTaBbl COCYIIECTBYIOUMX (a3 B OWHAPHBIX TE€TEPOreHHBIX CHCTEMaX;
COCTaBJISITh KHHETHYCCKKE YpaBHEHHS B TU(DPEepPEeHIIMAIBHON M MHTErPaIbHOM (hopMax 1
KUHETUYECKH MTPOCTHIX PEAKIMIA U IPOrHO3UPOBATH BIMSHUE TEMITEPATYPhl HA CKOPOCTh
nporecca.

V7. paboTarh B KauecTBE MMOJIB30BATENS IEPCOHABHOIO KOMITBIOTEPA, HCIOJIb30BaTh BHEIIHHE
HOCUTENU UH(popMaIyu A1 oOMeHa TaHHBIMU MEX 1y MallMHAMU, CO3/1aBaTh
pe3epBHBIC KOMMUH U APXUBBI IAHHBIX U MPOrPAMM, UCIOJIB30BATh YNCIICHHBIE METO/IbI
JUTSL pEIIeHUs] MaTeMaTHYeCKUX 3a/1a4, UCTIOJIb30BaTh SI3bIKU U CUCTEMBbI

MIPOrpaMMHUPOBAHUS IS peIlieHHs TPO(ecCHOHabHBIX 33a4, pad0TaTh ¢ MPOrpaMMHBIMU
CpEIICTBaMU OOIIIEr0 HAa3HAYCHWIS
V8. BBIOpaTh METO/ aHAJM3a JUIS 3a/IJaHHOM 3a/1a4¥l ¥ IPOBECTH CTATHCTHUYECKYIO 00padoTKy
Pe3yIIbTATOB;
V¥9. paboTath ¢ Hay4HOM, y4eOHON U METOINYECKON JIUTEPATYPOH.

Biaagerp HaBbIKAMHU:
B1. MmeTonamu npoBeaeHUss XMMUUECKOIO SKCIIEPUMEHTA, OLICHUBAHUS €0 pe3yJIbTaTOB;
B2. HaBblkaMy  BBIYMCIIEHHS TEIUIOBBIX (DPEKTOB XMMIYECKUX PEAKIIMiA TIPH 3aIaHHON
TeMIepaType B yCIOBUSIX MOCTOSHCTBA JIaBIICHHS WM 00bEMa;
B3. HaBblkaMu  BBIYMCIIEHHS] KOHCTAHT PABHOBECHUSI XMMHYECKUX PEAKIMIA TPU 3aJaHHON
TEMIIEpaType;
B4. HaBplkaMu  BBIYMCIICHHUS IaBJIEHHS HACBILIEHHOIO ITapa HAJl MHIMBU Ty aJIbHBIM
BEII[ECTBOM, COCTaBa COCYIIECTBYIOIIMX (a3 B IBYXKOMIIOHEHTHBIX CHCTEMAX;
BS5. MeTomamu orpenenieHust KOHCTaHT CKOPOCTH PEAKIIUI pa3IMYHbIX MOPAIKOB I10
pe3yabTaTaM KHHETHYECKOT O SKCIIEPUMEHTA,;
B6. HaBpIKaMu  BBIUMCIIEHHS COCTaBA PaCTBOPOB;
B7. pabGoTsl 110 MOMCKY ¥ cHUCTEMAaTH3AIUH JIOTIOJHUTEIbHOW HH(OpMaLuy Ipu
MOATOTOBKE K CEMUHAPCKUM 3aHSITUSM.



4. CTPYKTYPA U COAEPKXAHUE JUCIIUIIJIUHBI
4.1. O0beM JUCUMIIJIMHBI M BUIbI KOHTAKTHOM U CAMOCTOSITEJIbHOM PadoThI

OO6miast TPyAOEMKOCTh JUCHUILIMHBI cocTaBisieT 5,5 3au. en. (198 wacoB), wux
pacmpeneneHue o BuaaMm paboT npeacTaBieHo B Tadmmie Ne 1.

Ta6muma Ne 1

PacnpenesieHue Tpy10eMKOCTH JUCHUILUIMHBI IO BUAaM padoT

dopma 00ydeHus

Bun pabotsl Oumas
5 cemectp 6 cemecTp
OO01mast Tpy10eMKOCTh JUCHUILINHBI 110 Y4E€OHOMY IUIaHY 144 54
KonTakTHas pa6oTta, B TOM 4HcCIIE: 34 28
Jlexuuu 10 10
JlaGopaTopHBbIC 3aHATHUS 16 12
[IpakTHueckue 3aHsATUA 8 6
CamocTosiTe/ibHasi padoTa, B TOM YHUCJIE: 83 26
N3yyeHune TeopeTndeckoro Kypca 30 10
CaMonoaroToBka K TEKyIeMy KOHTPOIIO 3HaHUMN 53 16
[ToaroroBka Kk 3auery, SK3aMeHY 27

4.2. Couepmalme H TEMATHYECCKOEC IIVIAHUPOBAHUE NUCHUIIJIUHBI

TemaTruueckuii J1aH JUCHUIIINHBI

HanmeHnoBaHue pa3nenos U TeM Bun koHTtakTHOW paboTHI, ®opMel
JTUCITUTIITMHBI (MOTYJIs) qac TEKYILETO
- 5 KOHTPOJIS
5 5 % | ycmeBaem
m = — jas] =
o w ) @ g 4  OCTH
S T & X o= E g
& < o = H S o
| 5 | Bl g Eg | ¢
3} s = E o, S g o¢Fg
5! o = & . o2 2 g
= ) > < (e} £ g =2\
() Q () o < M = g S o
@ aal = = = = =€ 0O 4
Tema 1. Beeaenne. OCHOBHBIC 5 28 2 2 4 - 20 | BomomHeH
3aKOHBI U caJIbHBIX I'a30B ue
YIIpa)KHEH
15071 ia:
CaMOCTOST
eIIbHOU
paboThI




Tema 2. OcHoBEBI 001IEN U
XUMHUYECKON TEPMOJUHAMUKHI

44

30

Brmonnen
ne
YIpaKHEH
Hii,
perieHne
3aa4

Tema 3. Xumnueckoe u

(hazoBoe paBHOBECHE

45

33

Brmonnen
ne
YIpaKHeH
ui,
odopmIieH
He oT4eTa
o nab.
pabote

IK3aMECH

27

27

IToaroroBka
u craya
JK3aMeHa

Bcero

144

10

16

110

Tema 4. XuMHYecKas KHHETHKA
H KaTaJIn3

10

Brimonnen
ne
yIpakHeH
Hii,
oopmIieH
he OoTdera
o na0.
pabote

Tema 5. CBOIICTBa pacTBOPOB
HEJIEKTPOJIUTOB U
AIEKTPOIUTOB

10

Brmonnen
ne
yIpaKHeH
ui,
odopmieH
He oTdeTa
1o 1ab.
pabote

Tema6. DIEKTPOXUMHUS

10

Brmonnen
ne
YIpaKHeH
W,
odopmIieH
He OoT4eTa
110 1a0.

pabote

Tema?. KosutongHble CUCTEMBI

24

14

Brmonnen
ue
yIpakHeH
Wi,
odopmIieH
he oTdera
o 1a0.
pabote




3a4erT 6
Bcero 54 10 6 12 26
Hroro 198 | 20 14 28 136
IpakTHyeckune 3aHATUSA
Ne HaumenoBanue mabopaTopHBIX paboT Kon-Bo
paznena ay.
4acoB

1 Tema 1. Xapakrepuctuka (HU3NYECKOM XUMUM Kak Hayku. OCHOBHBIE 2
paszensl U METOAbI (PU3HYECKOM XUMUH.

1 Tema 2. OCHOBHEIE 3aKOHBI HJCAJIBHBIX I'a30B. 4
2 Tema 3. IlepBbli 3aKkOH TepMOAMHAMUKHU. YacTHbIE CllydaW ypaBHEHUS 2
MEPBOr0 3aKOHA JUISI Pa3JUYHBIX MPOLECCOB. OHTAIBIHSA. ODHTAIbIUS

00pa30BaHMsl, CTOPAHMUSL.

2 Tema 4. Tepmoxumus. TermnoBbie 3G (PEKTH XUMHUYECKUX peakiuil. 3aKOH 2
I'ecca.

2 Tema 5. CpenHsii U UCTUHHAs TEIJIOEMKOCTh. 3aBHUCHMOCTbH TEMJIOBOIO 2
s dexTa XMMUUYECKOH peakuu oT TeMreparypsl, 3akoH Kupxroda.

2 Tema 6. Bropoit 3akoH TepMmoanHaMuKu. CaMONpPOU3BOJIBHBIE U 2
HECaMONPOU3BOJIbHBIC TTPOILIECCH. DHTPOIHS U CBSI3aHHAS YHEPTHUSL.

2 Tema 7. TepmonnHaMHuecKre NOTEHUHANIBL. M30XOpHO-U30TEPMUYECKUI U 2
n300apHO-N30TEpMUYECKUil MoTeHHanbl. Pabora u pacuer sHepruu I'n6oca
XUMHUYECKON peaknuu. HampaBiieHne XUMHUYECKOro mporiecca. Y CIOBHS
paBHOBECHS.

3 Tema 8. Obpatumbie U HeoOpaTuMble peakiuu. CMelleHne XUMHYECKOTo 2
paBHoBecus. [Ipunnun Jle [laTense.

3 Tema 9. KoHCTaHTBI XMMHMYECKOTO paBHOBECHS, CBSI3b MEXJIY HHUMH. 2
VYpaBHEHUE M30TE€PMBl XMMUYECKOM peakuuu. BiusHue TtemmepaTypbl Ha
XMMHYECKOEe paBHOBECHE. YPaBHEHHE H30XOpbl M HM300apbhl XUMUYECKOU
peaxkuuu.

3 Tema 10. OmnpeneneHue KOHCTaHTbI XHMHUYECKOIO paBHOBECUS IO 2
CTaH/IAPTHBIM 3HAYEHUSM TEPMOJAUHAMUYECKUX BEIUUUH.

3 Tema 11. OcHOBHBIEC MOHATHS — (a3a, KOMIIOHEHT W CTENEHb CBOOOJBI. 2
IMpaBmno ¢a3 I'ub6ca. OMHOKOMIIOHEHTHBIE M JABYXKOMIIOHEHTHBIC
cucTeMbl. J[MarpaMMbl OJHO- U JABYXKOMIIOHEHTHBIX CHUCTEM. DBTEKTHKA.
Tepmuueckuii anams.

4 Tema 12. CkopocTh peakiuii U METOAbI €€ H3MEpeHHUs. 3aBHUCHUMOCTH 4

CKOPOCTH pEaKIMu OT pa3IuyHbiX ¢akrtopoB. JlaboparopHas paborta
«I3MeHeHne  CKOpOCTM  XHMHYECKOW  peakiuu B  MPUCYTCTBUHU




KatanuzatopoB». Jlabopatopnas pabora «OmpeneneHue KOHCTAHTHI
CKOpPOCTHU Y DHEPTHH aKTUBALIMU PEAKIMH TUAPOIN3a dTHIIALIETaTa

5 Tema 13. KoHneHnTpauuss pacTBOPOB, BHAbI  MEKMOJCKYISPHOTO 1
B3aMMOJCHCTBUS B PAacTBOpax, accolUals MOJEKyJ. Teopus pacTBOpOB
J.U. Menneneea. CoiicTBa Hi€alIbHbIX pacTBOPOB. 3akoH Pays.

) Tema 14. Kpuockonuss wu 30ymuockonus. @DU3HUYECKHH  CMBICI 1
KPHOCKONIUYECKOH M 30yJIMOCKONMYECKOW  mocTossHHOH.  Ocmoc.
Ocmoruueckoe  naBineHue. PaGotel  Baut-T'odpda. M3oroHnueckwmii
K03 (hpUIMEHT U €ro CBsI3b CO CTENEHBIO IUCCOIUAIINH.

5 Tema 15. OCHOBHBIE MOJIOKEHUSI TEOPUU IIIEKTPOIUTHUECKOU TUCCOLIUALINU 1
Appennyca M ee pa3BUTHE. Teopus CHIBHBIX JJIeKTponuToB Jlebas-
I'tokkenst. AKTUBHOCTh M KO3(OUIIMEHT aKTUBHOCTH, WOHHAs CHJa
pactBopa.

5 Tema 16. DnexkTpuyeckas MPOBOAUMOCTh PACTBOPOB DJIEKTPOJIUTOB. 1
VYnenbHas ¥ SKBUBAJIEHTHAS 3JIEKTPOIPOBOAHOCTE. OmpeiesieHne CTeneHu U
KOHCTAHTBI I CCOIUAIINN CIA0BIX 3JIEKTPOJIMTOB.

6 Tema 17. JlaGopatopHast pabora «Omnpenencarie IJIC METHO-IIMHKOBOTO 2
rajibBaHMYECKOIr0 3JICMEHTA U €ro MOTeHIUANoBY. Y paBHeHue HepHeTa muis
BBIUUCIICHHUS DJIEKTPOAHOrO ToTeHIuana. OmpeneneHue 3JIEKTPOTHOTO
MOTEHIIMAJA C IIOMOIIBI0 CTAHAAPTHOTO BOJOPOIHOTO AJIEKTPOAA.

6 Tema 18. DnekTponu3 pacTBOPOB 3JIEKTPOJUTOB HAa HEPACTBOPUMBIX 2
anekTponax. JlaboparopHas paboTa «DIEKTpOIN3 pacTBopa Cyibhara Mean
(+2)». Koppo3uss crameii W CIJIaBOB B PacTBOpax AJIEKTPOJHUTOB.
XUMHYECKHE MCTOYHUKHM TOKA M aKKyMyJsTOpbl ¢ MakcumanbHou DJIC.
OmnpeneneHne XUMHYECKOW aKTUBHOCTH OKH CIIUTENIEHO-BOCCTaHOBUTEIBHBIX

peakIui.

7 Tema 19. Knaccudukamus, noimydeHne nucnepcHbix cucreM. CTpoeHue 2
30J1EH.

7 Tema 20. MosneKkynsIpHO-KUHETUYECKHE, ONTUYECKUE, DIEKTPHUUECKHE 2
CBOICTBA.

7 Tema 21. YcToiunBOCTh JUCHEPCHBIX cucTeM. Koarynsauus 31eKTpouTaMu. 2

Cenumentanus. JlabopatopHass pabora «['emu u cTygHu», «IMyJIbCUU U
IIEHBI». A3P0O30JIM U UX CBOWCTBA.

4.3. Conep:xanue pa3aenoB (TeM) TUCHHUILIAHBI

Jlekunonublii Kypce (20 yacoB)

Jlexknus 1. Beegenue (2 uaca)

XapakTrepuctuka (pu3nueckoil XuMun Kak Hayku. OCHOBHBIE pa3/iebl U METObI (PU3NIECKON
XUMHH. POIIb PyCCKMX YUEHBIX B pa3BUTUU (DPU3MUECKON XMMHHU, B MOATOTOBKE YUHTEINS XHUMHH H
ounonorun. OCHOBHBIE 3aKOHBI UCABLHBIX Ta30B.



Jlekuus 2. OCHOBBI 0011eil U XMMHUYECKOH TEPMOJAUHAMUKHU (2 yaca)

[Ipenmer xumuueckoi TepMOAMHAMUKU. OCHOBHBIE MOHSTHUA: TEIO, CUCTEMA, COCTOSIHUE,
nportecc. [Iporeccsl paBHOBECHBIE U HEPaBHOBECHBIE, 0OpaTuMbIe U HeoOpaTtuMeble. [1epBhIil 3aK0H
TEPMOAMHAMUKHM. YacTHBIE CIy4yaud YpaBHEHHUs IIE€pPBOrO 3aKOHa IS PAa3JIMYHBIX IPOLECCOB.
DHTanbnus. DHTanblus 00pa3oBanus, cropanus. CpaBHUTeNbHas xapakrepucruka AH?%
BeniecTB U peakiuil. Tepmoxumust. Tennoseie 3dekTs XuMudeckux peakuii. 3akoH ["ecca.

CpenHsis W UCTHHHAs TEMJOEMKOCTh. TemnoeMKocTh MpHu MocTossHHOM obbeme (CV) u
nasienuu (Cp). DMnupHyueckre ypaBHEHHUS 3aBUCHMOCTH TEIUIOEMKOCTH Ta30B OT TEMIIEPaTyphl.
3aBUCUMOCTB TETIOBOr0 (h(heKTa XMMHUECKOI peakliuu OT TeMIepaTypsbl, 3akoH Kupxroda.

Jlekuus 3. Bropoii 3akoH TepMoanHaAMHUKH. (2 yaca)

Bropoiil 3akoH TepMOAUHAMUKU. DHTPOIUS U CBsI3aHHas dHeprud. VI3MeHeHue sHTponuu B
OTKPBITBIX CHCTEMaX. DHTPOIUS U BEPOSTHOCTh. YpaBHEeHUs bonbimana.

Jlexnus 4. Camonpoun3BoJibHbIe U HECAMONIPOU3BOJIbLHBIE MpoLecchl. (2 yaca)

TepmoauHamMuueckue NOTEHIUABIL. N30x0pHO-U30TEpMUY €CKUIT u n300apHoO-
U30TepMUYECKHl MoTeHuuansl. PabGora u pacuer sHepruum ['nb6Oca XUMHYECKOH pEaKIIHH.
Hanpasnenne xumudeckoro mpouecca. YciaoBus paBHOBecus. (CTaHOapTHOE COCTOSHHE.
CpaBHUTENbHAS XapaKTEPUCTHKA CTAaHAAPTHBIX 3HAUeHUNH AS°®98 U AG®98 XUMHUYECKUX BEIIECTB U
peakuuil B psiiax u rpynmnax.

Jlekums 5. Xumnueckoe u (pazoBoe paBHoBecHe (2 yaca)

ObpaTtumble 1 HeoOpaTUMbIe peakiuu. CMmerieHne XuMuueckoro pasHosecus. [Ipunnun Jle
HlaTenbe. KoHCTaHTBI XMMHYECKOTO PaBHOBECHUS, CBSI3b MEXJy HMMH. MakcumanbHas pabora u
XUMUYECKOE CPOACTBO. YpaBHEHUE M30TEPMbl XMMUUYECKON peakuuu. BiausHue TemmepaTypsl Ha
XUMHUYECKOE DPaBHOBECHE. YPaBHEHUE H30XOpbl M HM300apbl XUMHYECKOM peakiuu. [Ipumepst
paBHOBECU, HMEIOIIUX MMPAKTHYECKOE 3HaueHue (CUHTe3 aMmMmuaka u Ap.). OnpeneneHue
KOHCTAHThl XHMUYECKOI0 PABHOBECHS IO CTAaHAAPTHBIM 3HAYEHUAM TEPMOJIUHAMUYECKUX BEJIMYUH.

OcHoBHBIE TOHATHS — (Da3a, KOMIIOHEHT W cTeneHb cBoOonsl. [IpaBumo ¢a3 ['mbOca.
OIHOKOMITOHEHTHBIC M JIBYXKOMIIOHEHTHBIC CHCTEMBI. JlnarpaMMbpl OJHO- W JIBYXKOMITOHEHTHBIX
CHCTEeM. DBTEKTUKA. TepMUUYECKUI aHATTU3.

Jleknusa 6. XuMmu4yeckasi KWHETHKA M KaTajau3 (2 yaca)

Peaknuu mpocThie W CIOXKHBIE, TOMOTEHHBIE W TETEPOreHHBIC. Y CIOBHS MPOTEKAHHS
XUMUYECKUX peakuuii (TeMrepaTrypa, [AaBJCHHE, KaTalIu3aTop, MPHUPOAAa PACTBOPUTEIS,
NPUCYTCTBHE ITOCTOPOHHMX BEIIECTB, 3alaca JSHEPrMM B MOJICKYyJIe, MPHUPOJA PEarupyromux
BEILIECTB).

CKOpOoCTb peakuuii U METOABI €€ U3MEpPEHUs. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT Pa3IMnYHbIX
(hakTOpoB:

1. OT KOHUEHTpauuH. 3aKOH JEHUCTBYIOIIMX Macc. MOJEKyJIIpHOCTh M TMOPSAIOK
peakuuu. KuHeTnueckue ypaBHEHHsS HYJIEBOro, MNEPBOro u BTOporo mnopsaka. Ilepuon
MONyTNpeBpalieHuid. MeToabl ONpeesIeHUs TOPSIIKA PEAKIUH.

2. Ot Temnepatypsl. TemnepatypHbiii kodddunuent, npasuwio Baut-I'odda. Teopus
MOJIEKYJISIPHBIX AaKTUBHBIX CTOJIKHOBEHUHU. TernoTa u sHeprus akTUBAIMK. Y paBHEHHE AppeHuyca.



OEeMEHTBI TCOpHUH IICPCXOAHOI'0 COCTOAHHA (aKTI/IBI/IpOBaHHOFO KOMHJ’ICKC&). HpI/IMeHeHI/Ie
«MCUYCHBIX aTOMOB» JIA U3YUYCHUS MCXaHN3Ma U KWHCTUKHU XUMHUYCCKUX peaKuHﬁ.

3. Ot xatanuzatopa. [1ooKuTenbHBIN, OTPULIATENbHBIN U (pEepMEHTATUBHBIN KaTalu3.
Pa3Butue yuenus o karammse (A.A. bamannun, .M. KoGo3eB). MexaHu3Mm neiCTBHs KaTaau3aTopa.
OOpa3zoBaHue MPOMEXKYTOYHBIX COCTOSHHM B KaTaiuu3e, CHIIKEHHE OHEPrMM aKTHUBAaIIUU.
Crenmudu4HOCTh U U30MPATENFHOCTh KaTaJH3aTOPOB.

I'oMoreHHbIN KaTamu3. MexaHn3M rOMOT€HHOI'O KaTajin3a B Ta30BOM (a3e u B pacTBope.

Crenuduka KHCIOTHO-OCHOBHOTO KaTajW3a Ha TMPUMEPEe OMBLICHHUS CIOXHBIX 3(UPOB.
KaTtanu3 kommniaekcaMu nepexoaHbIX METaIOB.

I'eteporennsblii katanu3. Cnenuduka ¥ IPOMBIIIICHHOE 3HaUEHUE TeTepOreHHOro KaTalu3a.
AncopOnMoHHass Teopusi TETePOreHHOro KaTalu3a, TEeOpHs aKTUBHBIX IIEHTPOB, TEOpUs
IIPOMEKYTOUHBIX cOeAMHEHNH. OTpaBieHNE KaTaJIn3aTOPOB.

[TpumMeppl reTeporeHHOro Karaju3a: a) BOCCTAaHOBJIEHHME OpPraHMYECKUX COEIUHEHUH; 0)
IIOJly4YE€HHE CEPHOM KUCIOThl KOHTAKTHBIM CIIOCOOOM; B) CHHTE3 aMMMaKa M3 BOAOpOJA U a30Ta.
3HayeHne KHMHETHKH T'eTepOreHHOro KaTalu3a JJIi COBPEMEHHOW XHMHUYECKOW TEXHOJOIMH U
TpeOOBaHUS K KaUeCTBY KaTaJIN3aTOPOB.

CrnoxHBIE peaKIuu: OCIeI0BaTeNbHbIE, Tapalijie/IbHbIe, 00paTUMBbIE, CONPSKEHHBIE.
Hennsbie peakiuu (M. bonenmreiin, H.H. CemenoB). OTnenbHble CTaAMM [[ETHOM pPEeaKIUU.
[Ipumepsi: 0OpazoBaHUE XJIOPOBOAOPO/IA U3 XIIOpA M BOAOPO/IA; XJIOPUPOBAHUE METAHA.
MexaHHU3Mbl XUHMUYECKUX PEAKLIHI: TOMOJIMTUYECKUE U TE€TEPOTUTUYECKHUE:
HYKJI€O(QHIbHBIC HMOHHBIE peaKIni. MeXaHnu3M HYKJIeOo()HIbHOT 0 3aMEIICHHS B CITUPTAX;

2. 2IeKTpOoUIILHBIE HOHHBIC peaKIui. MexaHu3M 2JIeKTPO(UIILHOTO 3aMelIeHusl B O€H30J1e uepes
NPOMEKYTOYHBIE KOMIUIEKCHI. MeXaHU3M DJIeKTPO(PUIBLHOTO TPUCOSTUHEHUS B aJKEHaX.
[IpaBuino MapkoBHHKOBA.

Jleknusi 7. PacTrBopbl. PacTBOPBI HEIEKTPOJIMTOB U PACTBOPHI JIEKTPOJIUTOB (2
yaca)

[TonsiTrie «pacTBOpP», KOHIIEHTPALIUSI PAaCTBOPOB, BUJIbI MEKMOJIEKYJISIPHOIO B3aUMOIEUCTBUS
B pacTBOpax, accouuanus mosekyn. Teopus pactBopoB .M. Menaeneea. CBolcTBa HI€abHBIX
pactBOpoB. 3akoH Pays.

Peanpupie pacTBOpBI. [lonoKMTENBPHOE M OTPULATEIBHOE OTKIOHEHHME OT 3aKoHa Payis,
IIPUYUHBl OTKJIIOHEHHWH. JluarpamMma paBHOBECHS: (CKUIKOCTb — Iap» B OMHApHBIX CHCTEMax.
3akoHbl KoHoBanoBa. A3e0TponHbIE PaCTBOPBI, TEOPUS I1EPEr OHOK.

PaBHOBecue JKHUIOKMHA pacTBOp — TBepaoe BemiecTBO. Kpuockomuss u  30YyIHOCKOMHUS.
Ou3NYeCKHii  CMBICT  KPUOCKOIUYECKOH M A0YJIMOCKOMMYECKOW  mocTosHHOW. OcMoc.
Ocmotnueckoe napieHue. Pabotel BanT-I'odda. M3oronnueckuii kodpPuIMeHT u ero cBsi3b co
CTEIICHBIO U CCOIUANUN. POJIb OCMOTHYECKOTO JIaBJICHUS B OMOJIOTMYECKUX MPOIIeCcCcax

OCHOBHbBIE MOJIOKEHUS TEOPUHM DJIEKTPOJUTHUUECKOM JAUccOMalu AppeHuyca U €€
pasButue. Teopus CcuIbHBIX 3JeKTpoauToB JleOas-I'tokkens. AKTMBHOCTD M KO3 HHUIMEHT
AKTHBHOCTHU, MOHHAs CHJIa pacTBOPA.

DJexkTpudeckass MPOBOAMMOCTh PACTBOPOB DJIEKTPOJHMTOB. YJAelbHas W OSKBUBAJICHTHAs
ANEKTPONPOBOAHOCTh. Onpe/iesieHre CTENeHN U KOHCTAHTHI JUCCOIUALMU CIA0BIX 3JIEKTPOJIUTOB.
Konaykromerpuueckoe TUTpOBaH

Jlexknus 8. Duexrpoxumus (2 yaca)



OOmiass XapakTepuUCTHKa 3IEKTPOXMMUYECKUX IPOIeccOB. BO3HMKHOBEHHE 3JIEKTPOIHOTO
noreHuuana. YpasHeHne HepHCTa 1O BRIMUCIEHHA 3IEKTPOAHOIO noTeHnuana. OmnpeneieHue
JIEKTPOJHOrO  MOTEHUWana C  IMOMOINBIO  CTaHJAPTHOTO  BOAOPOAHOIO  DJIEKTPOJA.
DNEKTPOXUMHUYECKUN psAll HAIPSHKEHUI METAJUIOB U €r0 IPAKTUYECKOE 3HaU EHUE:

1.  DnekTposn3 pacTBOPOB AIEKTPOIUTOB HA HEPACTBOPUMBIX AJIEKTPOJAX.
2 Koppo3us craneii u crijmaBoB B pacTBOpax 3JIEKTPOJIUTOB.

3. XuMHYeCKHE HCTOUYHUKH TOKA M aKKyMYJSTOPBI ¢ MakcumanbHoi D/[C.
4

Onpez[eneHI/Ie XUMHYECKOM aKTUBHOCTH OKHMCIHUTEIbHO-BOCCTAHOBUTEIIHLHBIX peaKHI/If/i u
HCII0Jb30BaHNUE B AHAJIM TUYECKOM IIpaKTHUKE.

5. OHpC}IeHeHI/Ie CTCIICHU n KOHCTAaHTbI AU CCOUanun XUMHYCCKHUX COC}II/IHGHI/Iﬁ
QJICKTPOXUMHUYCCKUM METOOM.

Juddy3uonHnbliil 1 Mexa3Hbli MOTEHIINAN, UX OMOIOrHYECKOe 3HaUCHHUE.

DNEKTPOXUMHUUYECKHE LeNH (TaJbBAHNYECKUE JIEMEHTHI). TUIbl raJlbBAaHUYECKUX 3JIEMEHTOB:
METaJUIMYECKHE, Ta30Bble, KOHIEHTPAIMOHHBIC, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE. MexaHu3m
Bo3HMKHOBeHUs1 DJC u ompeneleHre 3JIEKTPOIHBIX MOTEHIUAIOB KOMIEHCALIMOHHBIM METOOM.
DneMeHT Becrona. DNeKTPOAbI CpaBHEHUS: KaJIOMEJIbHBIN, XJIOpcepeO psHBIH.
[Torenuumometpuueckoe ompenenenne pH u  TuTpoBaHume. XHUMHUECKHE HWCTOYHUKH TOKa!
aKKyMYJIATOPBI, TOITUBHBIE 3JIEMEHTHI, TAIbBAHUYECKUE 3JIEMEHTHI.

3J'ICKTpOXI/IMI/ItICCKOG PaCcTBOPCHUE U MTACCUBHOCTb MCTAJIJIOB. SHCKTpOXHMI/I‘IeCKaﬂ KOppo3usia
METAJUIOB B KHCJIOM, HEUTPAJIbHOM M IIETOYHON cpeae. MeToapl 3alMThl METAJJIOB OT KOPPO3HUH.
DKonoruyeckue npodieMbl, CBI3aHHBIE ¢ KOPPO3ZMOHHBIMHU TIPOIIECCAMH.

DJIEKTPONIN3. DJEKTPOJIU3 PACTBOPOB AJIEKTPOJUTOB HA PACTBOPUMBIX M HEPACTBOPHUMBIX
anekTponax. 3akonbl Papazaes. Beixoa BemiectBa mo Toky. OCHOBHBIE MOHSTHUSI — DJIEKTPOJIHAS,
KOHIICHTpAIMOHHAs M JJIeKTpoXuMmudeckas mnossipusanus. [loTeHIuan  pas3iokeHus |
TepeHanpsHKeHUS.

Jlexknust 9. Kossionanble cucreMbl U npeaMeT KOLI0OWAHOH xumuu. [loaydenue u
OYHCTKA JUCIEPCHBIX cUcTeM (2 yaca)

OO1as xapakTeprcTHKa JUCTIepCHBIX cucteM. Knaccupukanus KOMTOUIHBIX CUCTEM MO
JMCTIEPCHOCTH, arPEraTHOMY COCTOSIHUIO, CTPYKTYPE, MEX(Pa3HOMY MOJIEKYJISIPHOMY
B3aUMOJICH CTBUIO. MOJIEKYJIIpPHBIE KOJIJIOUIBI.

Pa3Butue komonanoit xumuu B paborax M.B. Jlomonocosa, T. I'pama, @. Peiica, @.
[lIBenona, I1. Beitmapna, A. Jlymanckoro, H. IleckoBa, B. KapTka. 3Hauenune coBpeMeHHOM
KOJIJIOUJTHON XUMHHU. POJIb KOJIOUTHO-XUMUYECKUX MTPOLIECCOB B OMOJIOTUN, XUMUYECKON
TE€XHOJIOTUU, OXpaHe IPUPOTHON CPEbI.

MeTob! TOMy4Y€eHUs AUCTIEPCHBIX CUCTEM: M CIIePrUPOBaHNE, KOH/ICH Callusl, eI TU3aIIHsL.
OuyucTka cUCTEM AUAITH30M, dJIEKTPOANAIN30M, yibTpaduibtpanueid. Ctpoenue munest. [Ipasumno
[TeckoBa-®asiHca. N30371€KTpUUYECKOE COCTOSIHUE.

Jlexkums 10. CBoiicTBa qucnepcHbIX cucreM (2 yaca)
MonekynspHno-Kunemuueckue c80otcmea

Bpoynosckoe asuxenne. Paborer CmonyxoBckoro u DitHmreitHa. J{uddy3us. 3akon Ouka.
Ocmoruueckoe gaBienne. CeMMEHTAIMOHHAS YCTOWYHBOCTD U YIIBTPalleHTpU PyTrHpOBaHHE.
MeTonbl ceIMMEHTAIIMOHHOT O aHAIN3A.



CrioHTaHHOE U MNPUHYAUTCIBbHOC PAa3pyYIICHHUC AUCIICPCHBIX CUCTEM HaA ITPUMEPC OUUCTKHU
BOJBI.

Onmuyeckue ceoticmea

Paccesnue cera. fABnenue Tunaans. Ypasuenue Panes. [lornomenue cBera u okpacka
3oseil. OnTHYecKre METO/IbI UCCIIeIOBAaHUS KOIJIOUAHBIX cucTeM. Onpenenenue GopMbl, pa3sMepoB
Y MacChl KOJUTOMAHBIX cucTeM. HedenomeTpus, yabTpaMUKpPOCKOIHS, DJIEKTPOHHAS MUKPOCKOIIHSL.

Onekmpuueckue c8oltcmea

DNEeKTPOKUHETHYECKHE SABIICHHS: JIEKTPOodopes, 3JIEeKTPOOCMOC, TOTSHIIHANIBI TEUECHUS U
ocenanus. Ilpaktuyeckoe 3Hauenue siaeHnii @. Peiica. Teopus ABOMHOIO 3JIEKTPUYECKOTO CIIOS.
JI33Ta-noreHuuan. BiusHue 371€KTPOIUMTOB Ha IEKTPOKMHETHUECKHUM MOTeHIMAaI. SIBiieHne
nepe3apsaaKy KOJUTOUIHBIX YacTUll. MeMOpaHHbII MOTEeHIINAN MpU KallUUIIPHOM OCMOCE U

muddysnodopese.
Koaeynayus
Kunernueckas u arperatuBHasi yCTOWYUBOCTD.

Koaryisnusa anextposmramu. [lopor koarymnsanuu. IIpasuno suaunoctu [lynsue-I'apau.
Koarynsauus cMecblo 271€KTPOIUTOB: IPABUIIO aJAUTUBHOCTH, AaHTATOHU3M U CUHEPIU3M HOHOB.
SBnenue npusblkanus. B3anmuas koarymsanus 3oneil. KuneTnka u Teopuu KoaryJisnuu.
Ancop6rmonnas Teopust Opeitnmxa. Teopus 1JIDO.

Cucmemvl ¢ sHcuoxol u meepoou OUCNEPCUOHHOU CPedolU

Cycnensuu u ux cpoiictsa. [loaydenue. Y cToH4MBOCTD U ompenenstonye ee GakTopsl.
Onokynsanus. CeAMMEHTAlMOHHbIN aHau3 cycren3uil. OMynbcun. Knaccuukanus sMmynbeuid u
9MyJIbraTopoB. Teopus sMynbrupoBaHus. MeTonbl NOJIydeHNs U pa3pyLIeHUs SIMYJIbCHMN.
Oo6pamenue ¢a3 smyabcuii. [IpakTHueckoe 3HaUCHHUE SMYJIbCHI B SMYJIbI HPOBAHUS.

[Tens1. KpatHocTh 1 Bpemst xku3Hu neH. [lenooOpa3zoBatenu. Teopun meHooOpa3oBaHuUS.
[Tennas ¢uoranus. Teopust MOOIIEro A CTBHSL.

Cucmemul ¢ 2a3000pa3noll OucnepcuoHHoU haszou

O6mras xapakTeprucTiuka aspo3oseil. TyMaHbl, AbIMBI, bUTb, TOPOIIKHA. METOIbI Oy EHUS
U pa3pylIeHus a’po30Jiel. DIeKTpUIeCcKre CBOMCTBA. ArperaTuBHas yCTONYUBOCTh U (PaKTOPHI €€
onpenenstonye. CieXxuBacMOCTb, T'PaHyJIMPOBAaHUE U PACHIBUIIEMOCTB MOPOIKOB. [IpakTnyeckoe
3HA4YECHHE a3p0o30JIel. MeTobl pa3pyLIeHUs a3pOo30J1eil Ha IPUMEpE KPYITHBIX IPOMBIIILICHHBIX
npousBoacTs ropoga H. Tarua.

Cucmemul ¢ 2a3000pa3noil OUCnepcUoHHol pazoti

OOwrast xapakrepucTika aspo3oiieil. TymaHsl, IbIMBbI, TbLIb, TOPOLIKU. METO/BI MOITy4EHHS
U pa3pyllIeHus a3po30Jieil. DIeKTpruuecKkue cBoiicTBa. ArperaTuBHas yCTOMYMBOCTb U (haKTOPHI €€
onpenenstonme. CiexuBaeMocTb, IPaHyJIMPOBAHUE U PACIbUIIEMOCTh MOpOUIKOB. [IpakTHueckoe
3Ha4yeHue aypo3oiieil. MeTonsl pa3pylieHus a3po30ieil Ha MpuMepe KPYIMHbBIX IPOMBIIITICHHBIX
npousBoacTs ropoga H. Tarua.

5. O0pa3oBaresibHbIE TEXHOJIOTHU

B xypce «®@usnyeckas U KOJJIOUAHAS XUMUSI» UCHOJIB3YIOTCS TEXHOJIOTHSI OIlEPEKAIOLIEr O
ob0yuenus. [Ipeanonaraercs ucnonb3oBaHue WH(MOPMALMOHHBIX U TPOOJIEMHBIX JEKIUM, TeKIHH -



nuanora. [lpakTuueckue 3aHATHS TPU U3YYCHHHM Kypca IUIAHUPYIOTCS — O3HAKOMHTEIbHBIE,
MPOOIEMHO-TIONCKOBBIE.

6. Y4yeOHO-MeTOAMYECKHE MAaTEePHAJIbI

6.1. 3aganus M MeTOANYECKHE YKA3AHUS 110 OPraHU3aLMH U NIPOBEICHUIO
NPaKTUYEeCKUX 3aHATHI

Tema 1. XapakrepucTUKa (pU3HYeCKOH XMMUM Kak Hayku. OCHOBHbBbIe pa3aeiabl U
MeToAbl GU3HIECKOH XUMMH.

3aodanue: NOATOTOBUTH COOOIIEHNE U MTPE3CHTAIUIO IO OTHOMY U3 CIEIYIOLIMX BOMPOCOB:
1. OTKpBITHS, TOKA3bIBAIOIIME CIO0KHOCTb CTPOEHUS aToMa.
2. IlepBble MOJIENU CTPOSHHS aTOMA.

3. Onwit Pesepdopna no paccesHuto anbda-yactun. [lnanerapuas monens. JloctonHcTBa 1
HEJO0CTATKH MOJIEIIH.

4. Iloctynatel bopa. O0bsicHeHHE TMHEHYATIX CIIEKTPOB aTOMOB.

5. PacueTt paanycoB opOHUT, CKOPOCTEW ABUKEHUS JIEKTPOHOB, OOIICH YHEPTUH AJIEKTPOHA.
JlocTonHCTBA M HENOCTaTKH Mozenu bopa.

JIuteparypa A/l HOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®usnueckas xumust [DneKTpoHHBINA pecypc] : yueoHoe mocodue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JL.
O6mrast xumus. M., Uarterpan-IIpecc, 2004

2. Mopauesckuii A. I'. ®usznueckast Xumusi. [ eTeporeHHbIe CUCTEMBI [ DIeKTPOHHBIN pecypc] :
yuebHoe nocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. @usndeckas xumusi. TepMoInHAMHUKA XUMUYECKUX PEaKIHii

[DnexkTponHBIi pecypce] : yuedHOe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M. X., JIpakun C.1. CtpoeHue BeriecTpa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meron. mocodbue st CTya. XuM.-0nosi. dak. / M-Bo
oOpazoBanusi Poc. ®enepanuu, Huxuerarui. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Hixuni
Tarum : HTTTIN, 2001. - 138 c.

5. [IpakTukym no pusnyeckoit xumuu [Tekct] : yaed. mocoOue st TEXHOJIOT. CIIEIl. BY30B I10
nporpamMMmam Kypca "®usnueckas xumus" / [M. U. 'eappman, H. B. Kupcanosa, O. B. KoBanesuu
u ap.] ; mox pen. M. U. T'enpdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.

Tema 2. OcHOBHBIE 3aKOHBI HIEAJILHBIX I'A30B.

3adanue: MOATOTOBUTH COOOIIECHUE IO OJHOMY M3 CIEAYIOIIUX BOIPOCOB:
1. JIBoiicTBEHHAsI MPUPOa MATEPHAILHOTO MHUpa (3JIEKTPOHA B TOM UHUCIIE)
2. O0BsicHeHHE DHIITEWHOM KpacHOM TpaHulibl GoTodddekTa

3. Bonnsl Jle bpoiins



4. Ipunnun HeonpeneneHHocTH [ eiizeHOepra

5. Ypasuenue Hlpenunrepa-Ieiizendepra Juppaka

JIutepaTypa Ajsl NOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®usnueckas xumus [DIeKTpoHHBIN pecypce] : yaeOHoe mocobue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Uarerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ ereporeHHbIe CHCTEMBI [ DIIEKTPOHHEIHN pecypc] :
yaebHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcosa. — Dnexkrpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. ®usnyeckas xumus. TepMoInHaMUKa XUMUYECKUX PeaKLIUn

[DnexTpoHnHBIi pecypc] : yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DeKTpoH.
nan. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssinu M. X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meTon. mocodue o CTya. XuM.-0uodi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokog. - HmwxHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym mo ¢pusndeckoit xumuu [Tekcer] : yaeO. mocodue A TEXHOJIOT. CIell. BY30B 110
nporpammam Kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'ensdmana. - Canxt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

Tema 3. IlepBblii 3aKOH TepMOAMHAMUKH. YacTHbIe ciay4am ypaBHEHHs IEepPBOIO
3aKOHAa JISl Pa3JIHYHBIX IPOLECCOB. JHTAIBNNA. JHTAJNBINSA 00pa30BaHNs, CTOPAHUS.

3adanue: NOATOTOBUTCS K PEUICHUIO YIPAa)KHEHUM (MPUBOAUTCS IPUMEPHBIN MTEPEUEHb )

1. Kaxkue ¢popmMynnpoBKH EPBOro 3aKOHA TEPMOJUHAMUKN BaM M3BecTHBI. Hanummre
MaTEeMaTUYECKOE BBIPAKEHU E ITEPBOT0 3aKOHA TEPMOANHAMUKH.

2. Yto Ha3bIBaeTCS TEPMOJIMHAMHYECKON cucTeMoli? Kakue cucTeMbl Ha3bIBAIOTCS
M30JMPOBAaHHBIMU?

Uro Ha3bIBaeTcs 00paTUMBIM M HEOOpAaTUMBIM IporieccoM. [IpuBenure npumepsl.
Chopmynupyiite onpenesneHre BHYTPEHHEH SHEPIrUU CUCTEMBI.
[lepeuncnute Bce n3BeCTHBIE BaM (DYHKILMU COCTOSIHUSL.

Uro Ha3pIBaeTcs TEMJIOBBIM 3G EeKTOM peakiuu?

N o ok~ w

UYemy paBHa paboTa pacIIMpeHHsi OAHOTO MOJIS UA€aIbHOTO Ta3a Mpu U300apHOM, H30XOPHOM,
U30TepPMUYECKOM IIpoIeccax.

8. KakoBa cBsI3b M@Ky SHTaJbIIHNEH U BHYTPEHHEH SHEpPrueil CHCTEMBI.

JIutepaTypa Ajsl NOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®usnveckas xumust [ DneKTpoHHBINA pecypc]| : yuedHoe mocodue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mras xumus. M., Uarerpan-IIpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ 'ereporeHHbIe CHCTEMBI [ DIIEKTPOHHEIHN pecypc] :
yuebHoe nocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.



3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoIuHaMUKa XUMUAYECKUX PEaKIIHMA

[DnexkTponHBI pecypce] : yuedHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DaeKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M.X., Ipakun C.1. Ctpoenue BemiecTa.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-meron. mocobue s cTy. XuM.-ouoin. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokoB. - HmwxHui
Tarun : HTT'TIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoir xumun [Tekcer] : yaed. mocodue st TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. I'ensman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'ensmana. - Cankt-IlerepOypr ; Mocksa ; Kpacnomap : Jlans, 2004. - 254
C.

Tema 4. Tepmoxumus. TermnoBbie 3pPexTnl xXumuyeckux peakuuid. 3axkon I'ecca.
3aodanue: IOATOTOBUTH COOOIIEHUE, PELIUTD YIIPAXKHEHUS
1. Yto Ha3bIBaeTCS CTAaHIAPTHOM TEIJIOTON 00pa30BaHMs, CrOpaHUs?

2. CrannaptHas terniora oopazoBanus merununonuna CH(x) AH=8,4 kJ[>x/monb. Hanummre
ypaBHEHHE PeaKIUU, K KOTOPOW OTHOCUTCS 3TOT TENJIOBOM dPQEKT.

3. Copmymnupyiite 3akon ['ecca u ciieACTBUS U3 HETO.

4. Kak paccumMTaTh CTaHJIAPTHBIA TEIJIOBOM 3PP EKT 10 CTaHAAPTHBIM TEIUIOTAM CTrOPaHUs U
oOpa3oBanusi?

Jlutepatypa Ajsl IOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®usnueckas xumus [ DIeKTpOHHBINA pecypc] : yuedHoe mocodue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuaka H.JIL.
O6mas xumus. M., Uarerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ 'ereporeHHbIe CHCTEMBI [ DIIEKTPOHHEIN pecypc] :
yaeoHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. ®usnyeckas xumus. TepMoanHaMUKa XUMHUY € CKUX peaKuil

[DnexkTponHBI pecypc] : yueoHOe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpOH.
nan. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssinu M.X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meton. mocodue aist CTyI. XuM.-0uoi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokos. - HuwxHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym mo ¢pusndeckoit xumuu [Teker] : yaeO. mocodue A TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®usuueckas xumusa" / [M. U. I'ensdman, H. B. Kupcanora, O. B. KoBaneruu
u ap.] ; mox pen. M. U. I'ensmana. - Canxt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

Tema 5. Cpeansia M HUCTHHHAS TeIJIOEMKOCTb. 3aBHCHMOCTb TelI0BOro 3¢d¢exra
XMMHYECKOM peakluy OT TeMIeparypsbl, 3akoH Kupxroda.

3aoanue: MOATOTOBUTDL BOIIPOCHI, BBIITOJHUTL YIIPAKHCHUS:

1.Yro Ha3bIBaeTCs yaEIbHOM, MOJISIPHOM, CPEAHEN M UICTUHHOM TENJI0EMKOCTBIO?



2.KakoBO cOOTHOIIEHNE MOJSIPHBIX TernoeMkocted Cp u Cy Ui ueanbHoro rasa’?
3. Hanummte ypaBHEHHE 3aBUCHMOCTH TEIIIOBOT0 3¢ deKTa 0T TeMIepaTyphbl.
4. TlpoBeaute mpubIMKEHUE UHTErPUPOBAHHOI O 3akoHa Kupxroda.

5. B kakoMm ciyyae MOXHO CUUTATh, UYTO TETJIOBOU A(P(HEKT XMMHUECKON peakLMH MPSIMO
IIPONOPLUOHAJIEH TeMIlepaType?

6. l3MeHeHue TENI0EMKOCTH B X0/I€ PEAaKI[MU B HEKOTOPOM MHTEPBAJIE TEMIIEPATYP MEHBIIIE
Hyss1. Kak u3aMmeHnsercs TermnoBoi 3¢ (eKT dTON peaKIiu MPH MOBBIIICHUH TEMITEpaTyphl B
JTAHHOM UHTepBaje?

JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanaceeB b. H. ®usndeckas xumus [ DneKTpoHHBINA pecypc] : yaedHoe mocodue / b.H.
Adanacees, FO.I1. AkynoBa. — Dnektpod. nan. — CII6. : Jlanp, 2012. — 464 ¢. 2. I'manka H.JL.
O6mas xumus. M., Unrerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbIe CHCTEMBI [ DIeKTPOHHBIN pecypc] :
yuebHoe nmocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnekrpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoIuHaMAKa XUMUAYECKUX PEaKIIHMA

[DnekTponHBIi pecypc] : yueoHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssun M. X., Ipakun C.U. CtpoeHue BeriecTna.
M., 1978

4. Dnexrpoxumus [Tekct] : yaeb.-meton. mocodue aist CTya. XuM.-0uodi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, Huxaerarwi. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Hmwxunii
Tarun : HTT'TIH, 2001. - 138 c.

5. [Mpaktukym mo ¢puzndeckoir xumun [Tekcer] : yaed. mocodue s TEXHOJIOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. INenbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2004. - 254
C.

Tema 6. Bropoii 3aKO0H TEPMOAUHAMMKH. Camonpou3sBoJibHbIC u
HeCaMOINPOU3BOJIbHbIE POLECChl. JHTPONMS U CBSI3aHHASI IHEPrusl.

3adanue: 1OATOTOBUTH CIEAYIOLIUE BOIPOCHI:
1. Kakue popmMyarpoBKH BTOPOro 3aKOHa TEPMOJIMHAMUKH BaM U3BECTHbI?

2. Hanmummre aHaIM THYECKOE BbIpaKeHHE 2 3aKOHA TEPMOAMHAMUKY JIJI1 O0PaTUMBIX U
HEoOpaTUMBIX MPOLECCOB.

3. Hannmure ypaBHenue ['n66ca-I" enbmroibiia U mpoaHalu3upynTe.

4. Kak ompenenuTh M3MEHEHHE PHTPOIUHU B TIpoliecce a3zoBoro npepaiieHus (UcrapeHue,
IJIaBJICHUE, BO3TOHKA)?

5. HamummTe MaTeMaTH4eCKOe COOTHOIICHUE MEXAY SHTPOIHUEHN U TETIIOTOM HEOOPAaTUMOTO
mporecca.

6. Hamnmmre maTemMaTudeckoe BhIpakeHH e 2 3aKOHA TEPMOJIMHAMUKH i1 OECKOHEYHO MaJIoro
W3MEHEHUSI COCTOSIHHSI B OOPaTUMBIX U HEOOPATUMBIX MPOIIECCaX B U30JUPOBAHHON CHCTEME.

7. B KakOM COOTHOILIEHNH HaXOIATCS MOJISIPHBIE SHTPOIIUU TPEX arperaTHbIX COCTOSIHUNA OJHOTO U
TOT'0 %€ BEIleCTBa: Napa, >KUJIKOCTH, TBepAoro Tena. Yro 6osbiie?

8. Kak 1o n3MeHEeHNI0 SHTPONHUH B U30JMPOBAHHOM CHCTEME ONPENEIUTh COCTOSTHUE PABHOBECHS?



9. MO>XHO 1M CyJIUTh 110 3HAYEHUIO SHTPOIIMH O HAIIPABJICHUH MPOLECCa B HEU30JIMPOBAHHON
cucreme?

10. [ToueMy 2 3aKOH TEPMOJMHAMUKHN UMEET CTATUYECKUI XapakTep?

JInteparypa A/l HOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®uznueckas xumus [DIeKTpOHHBIH pecypce] : yaebHoe nmocobue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Uarerpan-Ilpecc, 2004

2. Mopauepckuii A. I'. ®usznueckas Xumusi. [ eTeporeHHbIe CUCTEMBI [ DIEKTPOHHBIN pecypc] :
yaeoHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. ®usndeckas xumusi. TepMoIuHAMHUKA XUMUYECKUX PEaKIHii

[DnexTponHBIit pecypce] : yuebHoe mocodue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DaeKTpoH.
nan. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssnu M. X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meToa. mocodbue s CTya. XuM.-0nos. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokos. - HmwxHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTukym no pusnyeckoit xumuu [Tekct] : yaed. mocodue st TEXHOJIOT. CIIEIl. BY30B I10
nporpammam kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'ensmana. - Canxt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

Tema 7. TepmoanHamMuyeckue noreHuuanbl. U30xopHo-u3oTepMu4ecKuii 1 n300apHo-
H30TepMUYecKHi moTeHuuaabl. Padora u pacder 3Heprum I'm06ca XxmMH4YeCcKOH peaxkuM.
HanpasieHue XM MHYECKOIO0 mpouecca. Y cJa0BUs PABHOBECHS.

3aodanue: NOATOTOBUTH OTBETHI HA BOMPOCHI U 3a1aHUSA:

1. Ilpu KakuX yCIOBUSX BHYTPEHHSS SJHEPTUSI MOXKET CITYKHTh KPUTEPHEM CaAMOIPOU3BOIBHOTO
npouecca? KakoBo ee M3MEHEHHE B 3TUX YCIOBUSX?

2. Ilpu KakuX yCIIOBUSAX SHTAJIbIINA ABJIAETCA KPUTEPUEM CaMOIIPOU3BOJIbHOIO Nporecca? Kakoso
€€ N3MEHEHUE B ITUX yCIOBUIX?

3. Kakue yHKIMU COCTOSIHUS OIPEEAIOT HallpaBJIeHN e IIPOL[eCcCa B HEN30JUPOBAHHON CUCTEME,
eciu nmpouecc nporekaet npu noctosHHbIX Vu T, pu T.

4. KakoBa CBsI3b MEXJ1y U3MEHEHHsIMU dHepruu [ uo0ca u suepruu ['enbMrobiia st OTHOrO MOJIs
IIPH U30TEPMUYECKOM PaCIIMPEHUHU UJeaIbHOro ra3a ot oorema Vi 10 oobema Vo?

5.Yemy paBHo 3HaueHUE AG B COCTOSSHUHM paBHOBECHSI?

JIutepaTypa Ajsl NOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®usnueckas xumusi [DIeKTpOHHBIN pecypc] : yuebnoe mocodbue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Uarerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ 'ereporeHHbIe CHCTEMBI [ DIIEKTPOHHEIHN pecypc] :
yuebHoe nocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopaueckuii A. I'. ®uznyeckas xumus. TepMoanHaMUKa XUMUYECKUX PeaKLun



[DnekTponHBIi pecypc] : yueoHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DaeKTpoOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssnu M. X., Ipakun C.1. Ctpoenue BemiecTa.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-mero. mocodue A cTy. XuM.-0uoin. ¢ak. / M-Bo

obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bBokos. - HmwxHui
Tarun : HTI'TIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoir xumun [Tekcer] : yaed. mocodue s TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'ensmana. - Cankt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

Tema 8. O6paTumble 1 HeoOpaTuMble peakunu. CMenieHne XMMUYECKOT0 PABHOBECHS.
IMpuanun Jle Hlarease.

3aodanue: NOATOTOBUTL BOIPOCHI U 3a/1aHUS:
1. JlaliTe XapaKTE€pUCTUKY XMMHUYECKOT'O PaBHOBECHS.
2. CdopmynupyiiTe 3aKOH J€HCTBYIOIINX MacC.

3. Hanwummte ypaBHEeHUE N30TepMbl XUMHUecKol peakinu Bant-I'odda u odbpsacuuTe,
KaKKe BOIPOCHI MOKHO pelIaTh, IPUMEHSISI €.

4. Kakue (akTopbl BIMSIIOT Ha KOHCTaHTY paBHoBecus Kp u K, ecnu cucremy
paccMaTpuBaTh KaK UACAIbHYIO?

5. K,/ — koncranra pasHoBecus peakuun 3/2 Ho + 1/2 N2 = NH3, a K, — koncranTa
paBHoBecus peakunu 3Ho + N2 = 2NH3. Hanummre konMmuecTBEHHOE COOTHOIICHNE
mexny Ky u Ky//.

JIuteparypa A/l HOATOTOBKHU K CEMHHAPY:

1. AdanackeB b. H. ®usndeckas xumust [ DIeKTpOHHEBIH pecypc] : yuebHoe mocodue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mrast xumus. M., Uarterpan-IIpecc, 2004

2. Mopauepckuii A. I'. ®usznueckas Xumusi. [ eTeporeHHbIe CUCTEMBI [ DIEKTPOHHBIN pecypc] :
yuebHoe nmocooue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnekrpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. ®usndeckas xumusi. TepMoInHAMHUKA XUMUYECKUX PEAKIHi

[DnexTpoHHBIN pecypc] : yueOHoe mocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DyeKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M. X., JIpakun C.1. CtpocHue BeliecTpa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meToa. mocodbue s CTya. XuM.-0nos. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokoB. - HwxHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTukym no pusnyeckoit xumuu [Tekct] : yued. mocodue st TEXHOJIOT. CIIEIl. BY30B I10
nporpammam kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'enpdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.

Tema 9. Xumnueckoe papHoBecre. KOHCTaHTa XMMHY€CKOr0 paBHOBECH .

3adanue: OJTOTOBUTH BOIPOCHI U 3a1aHUS:



1. KoOHCTaHThI XUMHUYECKOT'O PABHOBECHUS, CBS3b MEXKAY HUMHU.
ChopmynupyiiTe 3aKOH J€HCTBYIOIINX MacCC.

Hanummre ypaBHeHne u3orepmbl xuMmuueckoil peakunu Baut-I'odpda u o0bsicHuTe,
KaKKe BOIPOCHI MOJKHO pelIaTh, IPUMEHSISI €ro.

4. Kakue (hakTophl BIUSIOT Ha KOHCTaHTY paBHOBecus Ky u K¢, ecnu cucremy
paccMaTpuBaTh Kak UJ1€abHYI0?

5. K,/ — koncranra pasHosecus peakuuu 3/2 Hp + 1/2 N2 = NH3, a K,/ — koncranTa
paBHOBecus peakiuu 3H, + N2 = 2NHs. Hanummre KonnuecTBeHHOE COOTHOILICHHE
mexny Ky u Ky//.

6. HanummTte ypaBHeHue nzorepmsbl peakuun Ho + Bro = 2HBr (Bce BemecTBa HaxonaTcs B
U7ieaJbHOM Ia3000pa3HOM COCTOSIHHUH).

7. Hanummre BbIpaxkeHue 171 cooTHomeHusa Mmexny Ky, u Ke ans peakuun 2C0O2(r) = 2CO
+ Oa.

8. Bripasute koHcTaHTy paBHOBecHus K, peakunu 2SO; + Oz = 2 SO3 yepe3 paBHOBECHBIE
napruagbHbIe JaBICHUS pearupyroIUX BEIECTB.

9. Ilpwm ompeneneHHoit TemnepaType oblee naBpieHue B papHoBecHOM cucteme Ca(OH)2(T)
= CaO(t) + H20(1) paBHo P. Bripaszute koncTtanty (Kp) paBHOBecus 3Toi peakuuu
yepe3 obliee JaBIcHHE.

10. Hannmmre YPaBHCHHEC 3aBUCHUMOCTHU KOHCTAHTBI XUMHUYCCKOI'0 paBHOBCCUS OT
TemIepaTypsl B JuddepeHunanbsHoi popMe u mpoaHaIU3UpyHTe ero.

11. 3aBUCHT 1 ¥ KaK KOHCTaHTa paBHOBECHS OT TEMIIEPATyPhI U IaBJICHHUS?

12. KakoBo cooTHOIIeHHE Mex a1y KoHcTaHTaMu paBHOBecus Kp u K xumuueckoit peakuuu
2A + 3B = A2Bs3, ecim Bce BelecTBa HaXOAATCS B Ta3000pa3HOM COCTOSTHUU?

13. Kak BiusieT nmoHmwkKeHue AaBiieHus Ha paBHoBecue B peakiuu 2Cl + 2H>0(r) = 4HCI +
O, eciii Bce BElIECTBA B BUJIE Ta3za?

14. Kak BiusieT Ha paBHOBECHBIN BBIXOJ IPOAYKTOB POCT OOIIEr0 JaBICHUS U TEMIIEPATYy I
B clieAyromel ax3oTepMudeckoii peakuuu: 1/3A(r) + 1/4B(r) = 1/5C(r) + 1/74(1)?

JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanaceeB b. H. ®usnueckas xumus [DIEKTPOHHBIN pecypc] : yueObHoe nmocobue / b.H.
Adcanacswes, FO.I1. AkynoBa. — DnektpoH. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Unrerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ ereporeHHbie CUCTEMBI [ DIEKTPOHHBIN pecypce] :
yaeoHoe nmocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. nan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®usndeckas xumus. TepMoIuHaMUKa XUMHAYECKUX PEaKIIHMA

[DnexTpoHHBIi pecypc] : yuebHoe mocobue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIEKTpOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M.X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-mero. mocodue ais CTy. XuM.-0uoin. ¢ak. / M-Bo
obpazoBanusi Poc. ®enepanun, Huxuerarun. roc. ned. uH-T ; aBT.-cocT. H. T. bokos. - Hmwxani
Tarun : HTI'TIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoit xumun [Tekcr] : yaed. mocodue st TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. Tensdman, H. B. Kupcanosa, O. B. KoBanesuu
u ap.] ; mox pen. M. U. I'ensmana. - Cankt-IlerepOypr ; Mocksa ; KpacHonap : Jlans, 2004. - 254



Tema 10. OnpeneneHne KOHCTAHTHI XMMHMYECKOr0 PABHOBECHSI MO CTAHJAAPTHBIM
3HAYEHUSIM TEPMOJUHAMUYECKUX BEeJIHYHH.

3aodanue: OATOTOBUTH BOIPOCHI U 3a1aHUSA:

=

Uro Ha3bIBAETCS CKOPOCTHIO XUMUYECKOW PEAKIUU, U OT KaKuX (PaKTOPOB OHA 3aBUCHUT?

N

Yro Takoe KaTajn3, 1 KaKu€ BCIICCTBA HA3bIBAOTCA KaTaJII/IBaTOpaMI/I? Kaxkoe Bmusaue
OKa3bIBACT KaTaJInu3aTOpP Ha SHCPIUIO aKTI/IBaHI/II/I?

B 4yeM cyImHOCTh FOMOr€HHOr 0 KaTaiausa?
Yro Takoe reTeporeHHbIi Karaaus?
Kako#lt Tun kaTanusa B u3y4yaemou peakuun?

MOXHO JIM CMECTUTD IOJIOKEHUE PaBHOBECHUA PCAKIITUH BBCICHUCM KaTanmaTopa?

N o g ks~ w

Kakwue BeniecTBa Ha3bpIBatoTCs mpoMoTapamu? IlpuBenure npumepsl.

JIutepaTypa Ajsl NOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®uznveckast xumus [ D1eKTpoHHBIN pecypc] : yuebnoe nocobue / b.H.
Adanacses, FO.I1. Akynosa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JL.
O6mras xumus. M., Uarterpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbie CUCTEMBI [ DTIEKTPOHHBIN pecypce] :
yuebHoe nocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopaueckuii A. I'. ®uznyeckas xumus. TepMoInHaMUKa XUMUYECKUX PeaKLIUn

[DnexkTponHBIit pecypce] : yuedHoe mocodue / A.I'. Mopauesckuit, E.I'. ®upcoBa. — DeKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssuu M. X., JIpakun C.1. Ctpoenue BemiecTna.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-meron. mocobue ais cTy. XuM.-ouomn. dak. / M-Bo
obpaszoBanusi Poc. ®enepariu, HuwxHeTarumi. roc. nen. uH-T ; aBT.-cocT. H. T. bokoB. - HikHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym no ¢pusndeckoit xumuu [Tekcr] : yuel. mocodue A TEXHOJOT. CIell. BY30B IO
nporpamMMmam Kypca "®usnueckas xumus" / [M. U. 'eapdman, H. B. Kupcanora, O. B. KoBaneBuu
u ap.] ; mox pea. M. U. I'enbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2004. - 254
C.

Tema 11. TlonsaTusa — ¢a3za, KOMIOHEHT M cTeneHb cB0OoaAbI. [IpaBuio ¢ga3 I'ubdodca.
OIHOKOMNIOHEHTHBIE M IBYXKOMIIOHEHTHbIE CHCTEMBI.

3aodanue: OATOTOBUTH OTBETHI HA BOIPOCHI M 3aJIaHUS:
ChopmynupyiiTe obIee TEPMOIMHAMUYECKOE yClI0BHE (ha30BOI0 paBHOBECHS?
Uro HasbiBaercs (a3oit? I1puBeauTe npuMepsl.
Uro HazbiBaercs komnoneHToM? [IpuBenure npumepsl.
YTo Takoe YHUCII0 TEPMOJINHAMUYECKUX CTENeHel cBOOObI?

Yro Takoe TpoHHAas TOYKA HA TUarpaMMe COCTOSIHUSA OJJHOKOMITOHEHTHON CUCTEMBbI?

© 0 bk wh PR

Hanummre npaBmiio ¢a3 ['m606ca 1715t cucTeMbl, Ha KOTOPYIO U3 BHEITHUX (PAKTOPOB BIIUSECT
TOJIBKO TEMIIEpaTypa U JaBJICHUE.



7. YeMy paBHO YHCJIO TEPMOJUHAMHUYECKHX CTEIIEHENH CBOOOIBI OJTHOKOMITOHEHTHOW CUCTEMBI,
coZeprKaIen KUIKYI0 U TBEPAYIO (Da3bl B COCTOSIHUU PABHOBECHS?

8. H3zobpasute auarpamMmy coctosiHus Boabl B kKoopaunatax p = f (T) u ykaxkurte obmactu
cocyIecTBOBaHus (a3s.

9. HanummTte ypaBHenue Kiaiinepona-Knay3uyca v mpoaHaIM3upynTe ero.

10. YkaxuTe MakCUMalbHOE KOJTMYECTBO (a3 OJJHOKOMITOHEHTHOW CHCTEMBI, KOTOPHIE MOT'YT
OJTHOBPEMEHHO HAaXOJUTHCS B COCTOSIHUU TEPMOJINHAMUYECKOTO PABHOBECHSL.

JInTepaTypa AJIA MOATOTOBKU K CEMHUHApYy:

1. AdanaceeB b. H. ®usndeckas xumus [ DneKTpoHHBINA pecypc] : yaedHoe mocodue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JL.
O6mrast xumus. M., Uarerpan-IIpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbIe CHCTEMBI [ DIeKTPOHHBIN pecypc] :
yuebHoe nmocobue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnekrpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoIuHaMAKa XUMUAYECKUX PEaKIIHMA

[DnekTponHBIi pecypc] : yueoHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssan M. X., Ipakun C.H. CtpoeHue BemiecTna.
M., 1978

4. Dnexrpoxumus [Tekct] : yaeb.-meton. mocodue aist CTya. XuM.-0uodi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, Huxaerarwi. roc. nea. un-T ; aBT.-cocT. H. T. bokos. - Hmwxuuii
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puszndeckoit xumun [Tekcer] : yaed. mocodue s TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'enbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.

Tema 12. JIlmarpaMMmbl OJHO- M JBYXKOMIIOHEHTHBIX CHCTEM. JBTEKTHKA.
Tepmuyeckunii aHaau3.

3aodanue: NOATOTOBUTL BOINPOCHI U 3a/1aHUS:
1. [IpuBeauTe AMarpaMMy CHCTEMBI, KOMIIOHEHTBI KOTOPO 00pa3yroT TBEpPAbIE PaCTBOPHI.
2. Yro npexacrapiseT coO0H TepMUUYECKUN aHAIIN3?
3. Hapucyiite nuarpamMmy COCTOSIHUS C IPOCTOM 3BTEKTUKON U OOBSCHUTE €€.

4. Yro npexacraBisieT coO0 KpruBas Ha (a30oBoi AUAarpaMMe BObI, TOJYYEHHAs MPO0DKEHUEM
KPHUBOM JaBJICHUS HACBIIIEHHOTO Mapa BIEBO OT TPOMHOMN TOUKHU?

JIuteparypa A/l HOATOTOBKH K CEMUHAPY:

1. AdanacweB b. H. ®usnueckas xumusi [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Unrerpan-Ilpecc, 2004

2. Mopauesckuii A. I'. ®usnueckas xumus. [ eTeporeHHbie CUCTEMBI [ DJIEKTPOHHBIN pecypc] :
yuebHoe nocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. @usndeckas xumusi. TepMoInHAMUKA XUMUYECKUX PEaKIHii



[DnekTponHBIi pecypc] : yauedHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DaeKTpoOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M.X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-mero. mocodue A cTy. XuM.-0uoin. ¢ak. / M-Bo

obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bBokos. - HmwxHui
Tarun : HTI'TIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoir xumun [Tekcer] : yaed. mocodue s TEXHOJOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. I'enepman, H. B. Kupcanora, O. B. KoBaneBuu
u ap.] ; mox pen. M. U. I'ensmana. - Cankt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

Tema 13. CkopocTh peakumii M MeTOAbl €€ HM3MepeHHsl. 3aBHCHMOCTb CKOPOCTH
PeaKI iy OT Pa3JIMYHbIX (PaKTOPOB.

3aoanue: MNOATOTOBUTL BOIIPOCHI U 3aJIaHUA:

1. 1.Yro Ha3wiBaeTcs KMHETHKOWU? [laliTe onmpenenenrue cpeiHeld 1 UCTUHHON CKOPOCTH
XUMHUYECKOHN peaKinu.

2. Kaxk uzMeHseTcss CKOPOCTbh peakliu U KOHIIEHTPALUK PearupyroumX BeIeCTB BO BpeMeHu?
[IpuBenute rpaduueckue 3aBUCIMOCTH.

3. Uro Takoe koHcTaHTa ckopocTu? OT KaKuX (aKTOPOB OHA 3aBUCHUT?

UYro Takoe MOJIEKYJIAPHOCTh XUMHYECKON peakuuu? [lepeuncianre KHHETUYECKYIO
KJ1acCU(PUKALUIO XUMUYECKUX PEaKLUi Ha OCHOBE UX MOJIEKYJIIPHOCTH.

5. Tlo kakoMy MpU3HAKY PEAKIIUU PA3AEISAIOTCS Ha MOPSIAKU? B yeM oTimyuue MoneKkyIsipHOCTH
peakiuu OT nopsiaka’?

BriBeauTe u npoaHanu3upyrnTe KUHETUUECKOE YPABHEHUE PEAKIIMU TIEPBOTO MOPSIKA.

[IpuBenuTe U NpoaHANU3UPYHTE KHHETUUECKUE YPABHEHUS U3MEHEHUSI KOHLIEHTPALlUU
pEarupyroIuX BEIIECTB ISl PEAKIIMU BTOPOrO IMOPSIIKA.

8. Uro Takoe mepuoA Mojypacrnaja U Kak OH CBSI3aH C KOHCTAaHTOW CKOPOCTH ISl peaKIHii
MEPBOTO U BTOPOTO TMopsiaka?

9. Kaxkue MeToABI IPUMEHSIOTCS JJIsl ONPEeIeHUs OPAIKa PeaKIu?
10. Kaxk Bimsier TemnepaTypa Ha ckopocTh peakuun? [lpasuno Bant-I'odda.

11. PaccmoTpuTe 3aBUCUMOCTbh CKOPOCTH XMMHUYECKUX PEAKIIMI OT TeMIEpaTyphl. Y paBHEHUE
Appenunyca. [1ogCHUTE CMBICIT BETMYUH, ONPEAEISIOMINX 3TY 3aBUCUMOCTb.

12. B uem coCTOUT (PU3NIECKHI CMBICI YHEPTUN aK THBAIIHH.

.JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanaceeB b. H. ®usnueckas xumusi [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mras xumus. M., Uarterpan-Ilpecc, 2004

2. Mopauesckuii A. I'. ®usznueckas Xxumusi. [ 'ereporeHHbIe CUCTEMBI [ DIeKTPOHHBIN pecypc] :
yaebHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuit A. I'. ®usndeckas xumus. TepMoInHaMUKa XUMHYECKUX PEaKIIUn

[DnexTponHBIi pecypc] : yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DeKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssan M.X., JIpakun C.1. Ctpoenue BemniecTsa.



M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meron. mocodue A CTya. XuM.-0uodi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, Huxaerarwi. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Hmwxunii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTrkym no pusnyeckoit xumuu [TekcT] : yued. mocodue sk TEXHOJIOT. CIIEIl. BY30B I10
nporpammam kypca "®@usnueckas xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'enbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.

Tema 14. JlaGopaTtopHas padora «M3MeHeHHe CKOPOCTHM XHMMHMYECKOIi peaknum B
NPUCYTCTBUHU KATAJIN3aTOPOB

3aoanue: MOATOTOBUTL OTBCTHI HA BOIIPOCHI, BLIITOJHUTDL 3aIlaHUA:

BHuMarenbHO HpoYMTaTh ONMCAHME JIAOOPATOpHON padoThl, O0OpaTUTh BHUMAaHHE Ha
IIPUTOTOBJIEHHbIE PEAKTUBBI M OOOPYAOBAHME, BBINOJHUTH OSKCIEPUMEHT IO HPENIOXKEHHOU
METOJMKE C COOIOIEHNEM TEXHUKH 0€30IIaCHOCTH U MpaBul pabOThl ¢ XMMUYECKUMU BEILIECTBAMH,
HaOJIOIeHHUsI 3aHECTH B JIAOOPAaTOPHBIM KypHal, 3alOJHUTh TaOJMIBI, MOCTPOUTH Tpaduky,
IPOU3BECTH HEOOXOIUMBIE PACUETHI, BCE XMMUYECKUE PEAKLIUU 3alUcaTh IPU TOMOIIN ypaBHEHUH,
IpOU3BECTH 00PaOOTKY PE3yJIbTaTOB, C/IE€NATh BBIBOJ, OTBETUTh HA BOIPOCHI JUISl CAMOCTOSATEIbHON
paboTHI.

1.  [are nonstue cpenneii 1 MCTUHHOI CKOPOCTH PEAKLIUH.
2. UYem ompenensercs MONEKYISAPHOCTb U TIOPSAIOK PeaKuu?

3. 3anmcaTh KHHETHYECKHE YpaBHCHHUA IJIA peaKuHﬁ HYJICBOr'o, IICPBOIro U BTOPOI'O MOpsAaKa.
Jatp ux ananus.

4. T'paduuecKkuM METOIOM IOKa3aTh CBA3b SHEPIUHU AKTHBALUH C DHTAJIBIIU €.

JInTepaTypa AJIA MOATOTOBKU K CEMHHApY:

1. AdanaceeB b. H. ®usnueckas xumusi [ DIeKTPOHHBIN pecypc] : yuebnoe nocodbue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumust. M., Uarterpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbie CUCTEMBI [ DJIEKTPOHHBIN pecypce] :
yuebHoe nmocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnekrpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®usndeckas xumus. TepMoIuHaMUKa XUMHAYECKUX PEaKIIHMA

[DnekTponHBIi pecypc] : yueoHoe mocodbue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DaeKTpoH.
nan. — CII6. : JIanp, 2015. — 101 c. 4. Kapanetssnu M.X., JIpakun C.1. CtpoeHue BeriecTpa.
M., 1978

4. Dnexrpoxumus [Tekct] : yaeb.-meton. mocodue aist CTya. XuM.-0uodi. gak. / M-Bo
oOpazoBanusi Poc. @enepanun, Huxuerarun. roc. nea. ua-T ; aBT.-cocT. H. T. bokos. - Hmwxuuii
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoir xumun [Tekcr] : yaed. mocodue st TEXHOJIOT. CIell. BY30B 110
nporpammam kypca "®@usnueckas xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBaneBuu
u ap.] ; mox pen. M. U. I'enbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.



Tema 15. JlaGopatopHasi padora «OmnpeaejieHHe KOHCTAHTHI CKOPOCTH W JHEPruu
AKTHUBALMU PeaKI U FHAPOJIN3a ITHIALETATA

3adanue: MOATOTOBUTH BOIIPOCHI M 3aJaHUSA:

BHuMarenbHO NpoOYUTAaTh OMNHMCAHHE JIAOOpPaTOpHOM pPaboThl, OOpPaTUTh BHUMAHHME Ha
IIPUTOTOBJICHHBIE PEAKTUBBI M OOOpYHOBaHHE, BBIIOJHUTH 3SKCHEPUMEHT 110 MPEII0KEHHOU
METO/IMKE C COOJIIOJICHUEM TEXHUKH 0€30IMacHOCTH U MPaBUI pabOTH C XUMUYECKHMMHU BEIl€CTBAMH,
HAOIOIEGHUST 3aHECTH B J1a0OPATOPHBIA JKypHaJl, 3allOJHHUTh TAOJUIBI, MOCTPOUTH TpaduKH,
MIPOM3BECTH HEOOXOIUMBIE PaCU€Thl, BCE XUMUYECKHE PEAKIIUU 3aKcaTh PU IOMOIIY YpaBHEHUH,

MPOU3BECTH 00PabOTKY Pe3yabTATOB, CACIATH BBHIBOJI, OTBETHTh HA BOIPOCHI JIJISI CAMOCTOSITSITLHOM
paboTHI.

1. Paccunraiite oTHOImEeHHe KOHCTaHT ckopocTr Ko/K1 ipu 434 K, ecnu sHeprus aktuBanmu 80
kJI>K/MOJIb.

2. Ha ocHOBaHMHM KaKUX JAaHHBIX PaCCUUTHIBACTCA SHCPTUA aKTI/IBaLII/II/I?
3. PaCCMO’I’pI/ITe OCHOBHBLIC IMOJIOKCHUSA TCOPUUN aKTUBHBIX CTOJIKHOBEHHH.

4.Yto Takoe aKTI/IBI/IpOBaHHHﬁ KOMILJIEKC? HepechnI/ITe APpYTue 1oJIOKECHUA TCOPHUHU ITEPEXOJHOIO
COCTOsHUA.

5. Kakoii ¢pu3udeckuii CMbICI UMEET MPeACTaBIeHNE 00 SHTPOIIUU aKTUBALIUU B TEOPHH
HEPEeXOAHOT0 COCTOSHUS?

6. [lepeunciure xapakTepHbIC TPU3HAKH U OCOOCHHOCTH IETTHBIX PEAKIIHA.
7. Kakue peakuuu Ha3bpIBarOTCs napauienbHbiMu? [IpuBeaute npumMepsl.

8. IlpuBeauTe nmpuMepsl Mociea0BaTeNbHbIX peakuuii. [loctpolite rpaduk 3aBUCMMOCTH KO
HIIEHTpaLMy1 BEUIECTB OT BPEMEHH B I1OCIIEN0BATEILHON PEAKIUU.

9.Urto Takoe KataJn3 U KaTaau3aTopbl?
10. Kak BausieT kaTaau3aTop Ha SHEPruio akTUBALUN?

11.B yeM cyTb MyJIBTUIIIIETHON TEOPUM KaTaiu3a’?

JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanaceeB b. H. ®usnueckas xumusi [ DIeKTPOHHBIN pecypc] : yuebnoe nocodbue / b.H.
Adanacnwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mrast xumus. M., Uarerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbIe CHCTEMBI [ DIeKTPOHHBIN pecypc] :
yuebHoe nmocobue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoIuHaMAKa XUMHAYECKUX PEaKIIHMA

[DnekTponHBIi pecypce] : yueoHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpOH.
naH. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssnu M.X., JIpakun C.1. CtpoeHue BeriecTpa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meron. mocodue o CTya. XuM.-0uodi. gak. / M-Bo
obpazoBanusi Poc. ®enepanuu, Huxaerarwi. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Hmwxunii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTukym no pusnyeckoit xumuu [Tekcr] : yued. mocoOue it TEXHOJIOT. CIell. By30B MO
nporpammam kypca "®@usnueckas xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'enbdmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.



Tema 16. KonueHTpanusi pacTBOpPOB, BHAbl MEKMOJEKYJSAPHOI0 B3aMMOAeHCTBHSA B
pacTBopax, accouuauusi MoJiekyJd. Teopusi pacrBopoB [I.U. MenaeineeBa. CBoiicTBa
HaealbHbIX pacTBOpPOB. 3akoH Payns. Kpuockonusi u 30ynuockonusi. Ocmoc.

3aodanue: IOJTOTOBUTH BOIPOCHI M 3a/IaHUS:
PacTBOpPBI HEAIIEKTPOIUTOB U UX CBOMCTBA.
PacTBOpBI 271€KTPOIUTOB U UX CBOKCTBA.
CBs13b CBOMCTB pacTBOPOB HEAJIEKTPOIUTOB C PACTBOPAMHU 3JIEKTPOIUTOB.
Cna0bie DJIEKTPOJIUTHI U UX CBOMCTBA.
CuiibHBIE 3JIEKTPOJIUTHI U UX CBOWCTBA.
PacTBOpBI HEOrPAHUYEHHO CMEIIMBAIOIIMXCS KUAKOCTEH U UX CBOMCTBA.
PacTBOpBI OrpaHUYEHHO CMEIMIMBAIOLINXCS )KUJIKOCTEH U UX CBOMCTBA.

PaCTBOpBI HECMEIINBAIOIIMUXCS )KUJIKOCTEH M UX CBOMCTBA.

© © N o g » w D F

Kpunockonus n 30ynuockonus. @usnueckuii cMbICI KPUOCKONMMYECKOH M 30yJIMOCKONNY €CKOM
ITOCTOSIHHOM.

10. Ocmoc. Ocmotnueckoe gaBnenue. Pa6orer Bant-I'odda.

11. 3oToHnveckuil K03 PUIHEHT U €ro CBSI3b CO CTENEHBIO AUCCOLHALINH.

JIuteparypa A/l HOATOTOBKHU K CEMHHAPY:

1. AdanacbeB b. H. ®uznueckas xumus [ DJIeKTpoHHBIH pecypc] : yueObHoe nocodue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mrast xumus. M., Uarterpan-IIpecc, 2004

2. Mopauesckuii A. I'. ®usznueckas Xxumusi. [ eTreporeHHbIe CUCTEMBI [ DIeKTPOHHBIN pecypc] :
yaebHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuii A. I'. ®usndeckas xumusi. TepMoInHAMHUKA XUMUYECKUX PEaKIHii

[DnexTpoHnHBIi pecypc] : yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DIeKTpoH.
nan. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssinu M. X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meroa. mocobue st CTya. XuM.-0nos. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokos. - HmwxHui
Tarum : HTTTIN, 2001. - 138 c.

5. [IpakTukym no pusnyeckoit xumuu [Tekcr] : yued. mocobue 1751 TEXHOJOT. CIEIl. BY30B MO
nporpammam Kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pea. M. U. I'enbpmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2004. - 254
C.

Tema 17. OcHOBHbIE TOJ0KEHUS] TEOPUM JJIEKTPOJUTHYECKON McCOlUALUMN
AppeHuyca u ee pasputue. Teopusi CMIbHBIX 3J1eKTPOIUTOB [lebasi-I'lokkessi. AKTUBHOCTH U
KO3QPULIMEHT aKTHMBHOCTH, HMOHHAsi CHJIAa PpacTBopa. OJJIeKTPHYeCKasi INPOBOAMMOCTH
PacTBOPOB YJIEKTPOJINTOB. Y/1eJIbHAsA U JKBHBAJICHTHAs 3JIeKTPONPOBoAHOCTb. Onpenesnenue
CTENEeHU U KOHCTAHTHI IUCCONMALUH CIA0BIX JIEKTPOJIUTOB.

3aodanue: NOATOTOBUTH BOIPOCHI U 3a/1aHUS:

1. PacTBOpBI 2JIEKTPOJINTOB U UX CBOMCTBA.



2. CB3b CBOMCTB PACTBOPOB HEIJIEKTPOIUTOB C PACTBOPAMH IJIEKTPOJIUTOB.
3. Crabbie 3JEKTPOIUTH M ©X CBOMCTBA.
4.CunbHbl€ 2JEKTPOJIUTHI U UX CBOMCTBA.

5. CBoiiCTBa BEIIECTB C METAJUIMUYECKHMM THUIIOM CBsi3U (IJACTUYHOCTH, KOBKOCTb, TEIJIO- H
AIEKTPOIPOBOITHOCTh, BOCCTAHOBUTEIIHHBIE CBOHCTBA).

6. CpaBHEeHHE XMMHYECKON CBSI3M B MeTajulaXx, 00pa30BaHHBIX dJIEMEHTAMHU TJIABHBIX M MMOOOYHBIX
MOATrPYIIL.

7. CpaBHeHUEe (GU3NYECKUX MU XUMHUYECKHX CBOMCTB ITHX METAJIOB (TBEPAOCTH, IIACTHYHOCTH,
TeMIepaTyp KUIEHHUS U TJIABJICHUS, XUMUYECKOH aKTHBHOCTH, BOCCTAHOBUTEIILHON CITOCOOHOCTH,
YCTOMYMBOCTH OKCHIHBIX MJIEHOK, KOMILJIEKCO0Opasyromeil cnocodoHocT! U T.1.). 8. M3MeHeHue
KUCJIIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB C POCTOM TMOJOKHUTEIBHOMN
CTETEHU OKUCIICHUS 3JIEMEHTOB MMOOOYHBIX MOATPYTIIL.

9. CpaBHeHHE BEIMUYUH 3JIEKTPOJIHBIX IMOTEHIMAJIOB IEPEXOJHBIX M HENEPEXOAHBIX METAJJIOB.
CMmenieHye uX BEIMYMH IIPU KOMILJIEKCOOOPa30BaHUU.

.JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanacbeB b. H. ®uznueckas xumus [ DI1eKTpoHHBIH pecypc] : yuebHoe nocodoue / b.H.
Adanacwes, FO.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Uarterpan-Ilpecc, 2004

2. Mopauesckuii A. I'. ®usznueckas Xxumusi. [ 'ereporeHHbie CUCTEMBI [ DIeKTPOHHBIN pecypc] :
yaeobHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. MopaueBckuit A. I'. ®usznueckas xumus. TepMOAMHAMHUKA XUMHYECKUX PEAKIIHA

[DnexTpoHHBI pecypc] : yueObHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DIeKTpoH.
nan. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssinu M.X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meToa. mocobue s CTya. XuM.-0nodi. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokos. - HmwxHui
Tarun : HTI'TIX, 2001. - 138 c.

5. [Ipaktukym no ¢pusnyeckoit xumuu [Tekcr] : yuel. mocodue 1Jist TEXHOJIOT. CIIEL. BY30B 10
nporpammam kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanesuu
u np.] ; mox pex. M. U. I'enbpmana. - Canxr-IlerepOypr ; Mocksa ; Kpacaonap : Jlans, 2004. - 254
C.

Tema 18. YpaBHenue HepHcra 1JIsi BBIYMCJIEHHS] 3JIEKTPOJHOTO MNOTEHIHAJIA.
OnpeneneHue 3JIEKTPOJHOr0 TMOTEHHHATA C TOMOIIBI0 CTAHAAPTHOIO BOJOPOIHOIO
JIeKTPo/A.

JlabopaTtopnasa padora «Omnpeaesenne I/C MeAHO-IUHKOBOI0 TrajJbBAHHUYECKOI0
3JIeMEeHTAa M ero NOTEHUHAIOB», «JJEeKTPOJIU3 pacTBopa cyjabdara meau (+2)»

3aodanue: IOJTOTOBUTH BOIPOCHI M 3a/IaHUS:

1. TlonsTHe 00 3MEKTPOIHOM MOTEHIHaNe. Pacuer 3JeKTPOIHBIX MOTEHIIAJIOB 10 YPaBHEHHIO
HepHcra.



I'aneBannueckue aneMmedThl. Pacuer DJIC ranpBaHUYECKUX 3JIEMEHTOB.
KoH1ieHTpanmOHHbIN rajJbBAHUYECKHUI 3JIEMEHT.
[Ipaktnyeckoe onpenenenue noreHnuanos U JJ{C raqrbBaHUYECKUX 3JIEMEHTOB.

B uem cymHOCTB 351€KTpOIM3a?

(o2 IS L

[Touemy npH 3JIEKTpOIHM3€ pacILIaBa XJIOpUJA HATPUSI HA 3JIEKTPOIAX BBIACIISETCS
METaJJIMYECKUI HATPUH, @ HE XJIOp, a IIPH AIEKTPOJIU3€E PacTBOPA TOM K€ COJIU — BOJOPOI U
xJjiop?

7. Kakue npoayKThl OIy4aroTCsl IPH AJIEKTPOJIU3€E PACTBOPA CEPHON KUCIOTHI?
8. PaccuuTaiiTe 21eKTPOXUMHUYECKIE YKBUBAJICHTHI JKeJie3a, HUKEIs, IIMHKA.

9. Ilepsslii, BTOpO¥ 3ak0HBI Dapanes.
10. IlonsTre o BeIXOAE MO TOKY. IIpudynHbI, BIUAIOIINAE HA BBIXOJ 110 TOKY.
11. Tlonsatue o nepeHanpskeHuu. [IpakTuueckoe 3HaUeHNE NTEPEHANIPSKEHU .

12. HpaKTI/I‘IGCKOC 3HAUCHUEC BJICKTPOJIM3a: ITOJYUYCHUC AJIIOMHUHUA, MCIIU, IHCJIOYHBIX U
mMCI0YHO3EMCIIbHBIX METAJIJIIOB.

BHuMartenbHO NpoOYMTAaTh OMHMCAHHE JIAOOPAaTOpPHOM pPaboThl, OOpPaTUTh BHMMAHHME Ha
[IPUTOTOBJICHHbIE PEAKTUBBI M OOOPYAOBAHME, BBINOJHUTH OSKCIEPUMEHT IO HPEII0KEHHOM
METOJIMKE C COOJII0IEHNEM TEXHUKH 0€30IaCHOCTH U MpaBuil pabOThl ¢ XMMUYECKUMU BEILIECTBaAMH,
HaAOIOIEHUsT 3aHECTH B JIA0OPATOPHBIA JKypHaJl, 3allOJHUTH TAOJUIbI, MOCTPOUTH TpaduKH,
IIPOU3BECTU HEOOXOANMBIE PACUEThl, BCE XMMUUYECKHE PEaKIIMU 3alucaTh P MOMOIIH yPaBHEHHH,
MIPOU3BECTH 00pPabOTKY Pe3yIbTaTOB, CAETIATh BHIBOJ, OTBETHTH Ha BONPOCHI I CAMOCTOSTEIbHOM
paboTHI.

JlutepaTypa Ajsl HOATOTOBKHU K CEMHHAPY:

1. AdanaceeB b. H. ®uznueckas xumus [DIeKTpOHHBIH pecypce] : yaebHoe mocodue / b.H.
Adanacees, F0.I1. AkynoBa. — Dnektpon. nan. — CII6. : Jlanp, 2012. — 464 c¢. 2. TI'muaka H.JL
O6mas xumust. M., Uarterpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. [ 'ereporeHHbIe CHCTEMBI [ DIIEKTPOHHEIN pecypc] :
yaeoHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnektpon. gan. — CII6. : Jlans, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoIuHAMUAKA XUMHAYECKUX PEaKIIHMA

[DnexTpoHHBIH pecypc] : yueOHoe mocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DieKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssaun M. X., Ipakun C.U. CtpoeHue BemiecTna.
M., 1978

4. Dnexrpoxumus [Tekct] : yaeb.-meton. mocodue A CTya. XuM.-0nodi. gak. / M-Bo

obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bokoB. - HmwxHuii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTrkym 1o pusnyeckoit xumuu [Tekct] : yued. mocodue sk TEXHOJIOT. CIIEIl. BY30B I10
nporpammam kypca "®@usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'ensmana. - Canxt-IlerepOypr ; Mocksa ; KpacHonap : Jlans, 2004. - 254
C.

Tema 19. Knaccupukanusi, nojryyeHue JucrnepcHbix cucreM. CTtpoenue 30J1ei.



3aoanue: MMOATOTOBUTL BOIIPOCHI U 3aJ/IaHUA:

1. Knaccudukanust KOJUIOUIHBIX CUCTEM IO AUCIEPCHOCTH, arperaTHOMY COCTOSIHUIO,
CTPYKTYpE, MEK(PazHOMY MOJIEKYJISIPHOMY B3aUMOJICHCTBUIO.

2. MeTonpl OJIydeHHsI TUCIIEPCHBIX CUCTEM: IUCIIEPrUPOBAHNE, KOHICHCAIIHS,
HenTH3aIus.

3. OuncTKa CHCTEM TUATM30M, DIIEKTPOIUATH3OM, YIbTPAQHIbTPAIIHEH.
4. Ctpoenue munemt. [IpaBuno [leckoBa-®asnca. 3031ekTpudeckoe COCTOSIHUE.

5. 3HaueHHre COBPEMEHHOM KOTOMAHON XUMUHU. POJIb KOMIOMIHO-XMMUYECKUX MTPOLIECCOB B
OMOJIOTUH, XUMHUYECKOU TEXHOJIOTHH, OXpaHE TPUPOTHON CPEIIBI.

JInTepaTypa AJIA MOATOTOBKU K CEMHUHApY:

1. AdanaceeB b. H. ®uznueckas xumus [ DIeKTpOHHBINH pecypc] : yuebHoe nocodue / b.H.
Adanacswes, FO.I1. AkynoBa. — DnektpoH. nan. — CII6. : Jlans, 2012. — 464 c. 2. I'muuka H.JIL.
O6mas xumus. M., Unrerpan-Ilpecc, 2004

2. MopaueBckuii A. I'. ®uznueckas xumust. TepMoIHAMUKAa XUMHUYECKUX PEAKIIUi

[DnexTpoHHBIN pecypc] : yueOHoe mocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DieKTpoH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanetsssnu M. X., JIpakun C.1. CtpoeHue BemiecTpa.
M., 1978

3. Dnexrpoxumusi [Tekcr] : yueb.-MeToA. mocodue A CTyA. XuM.-0uon. ¢ak. / M-Bo

obpazoBanusi Poc. ®enepanuu, Huxaerarw. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Hmwxunii
Tarun : HTTTIN, 2001. - 138 c.

4. TTpaktukym no ¢uszndeckor xumuu [Tekcr] : yued. mocobue st TEXHOJIOT. CIEll. BY30B MO
nporpammam kypca "®usnueckas xumus" / [M. U. I'enspman, H. B. Kupcanosa, O. B. KoBanepuu
u ap.] ; mox pen. M. U. I'enbdpmana. - Cankt-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2004. - 254
C.

Tema 20. MOJIeKy.J'IﬂpHO-KI/IHCTI/I‘lECKHe, ONITUYIECCKUE, IICKTPHUYCCKUEC CBOMCTBA
AUCHEPCHBIX CUCTEM.

3aodanue: OATOTOBUTH BOIPOCHI U 3a1aHUS:

1. MonekynspHO-KMHETUYECKUE CBOMCTBA. bpoyHOBCKOE nBMkKEHHE. OCMOTHYECKOE
naBieHne. CeaMMEHTalMOHHAs yCTOMYMBOCTD U yIbTpaLeHTpUpyrupoBanue. MeTosl
CeIMMEHTAlMOHHOro aHanu3a. CIIOHTaHHOE U IPUHYAUTEIBHOE pa3pylleHHe AU CIEPCHBIX
CHUCTEM Ha IIPUMEPE OUUCTKHU BOBL.

2. Ontuueckue cBoiictBa. Paccesnue cBera. SBnenue Tunnansa. YpaBuenue Pases.
[Toryomienue cBera U okpacka 30Jieid. ONTHYECKUE METOAbI UCCIIEI0BAHUS KOJLTOUTHBIX
cucteMm. Onpenenenue GopMbl, pa3MEpPOB M MaCChl KOJUTOUIHBIX cucteM. Hedemomerpus,
YIbTPAMUKPOCKOMHS, SJIEKTPOHHAS MUK POCKOIIHS.

3. DJIEKTpUUECKUE CBOMCTBA. DICKTPOKUHETUUECKUE SBJICHHS: dIIEKTpodopes,
3JIEKTPOOCMOC, ITOTEHIUANIBI TEUEHHUS U OCelaHus. T eopus ABOMHOIO AJIEKTPUUYECKOIO
ciosi. [I33tra-norennuan. BiausHue 3J€KTPOIMTOB Ha 3JE€KTPOKMHETUYECKU I MOTEHIIHAIT.

JIutepaTypa /sl NOATOTOBKHU K CEMHHAaPY:

1. AdanaceeB b. H. ®uznueckas xumus [DIeKTpOHHEIH pecypce] : yaebHoe nmocobue / b.H.
Adanacees, F0.I1. AkynoBa. — Dnektpon. nan. — CII0. : Jlans, 2012. — 464 c¢. 2. I'muaka H.JL
O6murast xumus. M., Uarterpan-IIpecc, 2004



2. Mopauepckuii A. I'. ®usznueckas Xumus. I ereporeHHbIe CUCTEMBI [ DIIEKTPOHHBIN pecypc] :
yaeOHoe nocobue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnextpon. gan. — CIIO. : Jlans, 2015.
— 185 c.

3. Mopauesckuii A. I'. ®uznveckas xumus. TepMoninHaMUKa XMMHUY € CKUX peakuil

[DnexTpoHHBIi pecypc] : yuebHoe mocobue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DeKTpoH.
naH. — CII6. : Jlanb, 2015. — 101 c. 4. Kapanerssinu M. X., Ipakun C.1. Ctpoenue BemiecTsa.
M., 1978

4. Dnexkrpoxumus [Tekct] : yuebd.-meTon. mocobue ais cTya. XuM.-ouomn. dak. / M-Bo
obpazoBanusi Poc. ®enepanuu, Huxaerarwmi. roc. nea. ue-T ; aBT.-cocT. H. T. bokos. - Hmwxanii
Tarun : HTTTIN, 2001. - 138 c.

5. [IpakTrkym no pusndeckoit xumuu [TekcT] : yued. mocoOue st TEXHOJIOT. CIIeIl. BY30B I10
nporpammam kypca "®@usnueckas xumus" / [M. U. Tenepman, H. B. Kupcanosa, O. B. KoBaneBuu
u np.] ; mox pea. M. U. I'enspmana. - Canxr-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2004. - 254
C.

Tema 21. YcTOHYNBOCTB JMCHIEPCHBIX cucTeM. Koarynsiums ajieKTpoJinTamu.
Ceaumenranus. JlaboparopHnas padora «I'eu ¥ CTYIHU», «IMYJIbCHH H NEHbI». A3P030JI4 H
HX CBOHCTBA.

3adanue: OATOTOBUTL BOIPOCHI U 3aJaHUS:
1. Koarymuus. Kunernueckas u arperaTuBHasi yCTOWYMBOCTb.

Koarysnusa anexrposmramu. Ilopor koarymnsauun. IIpasuno 3aaunoctu Hlyisie-
Ilapou. Koarynsanust cMechro 3JIEKTPOIUTOB: MPABUIIO aAAUTUBHOCTH, AaHTAlOHU3M U
CHHEPIru3M MOHOB. SIBieHNe TpuBbIKaHUs. B3aumuas koarymsnus 301ei. Kunetuka u
TeOopUH Koarynsuu. AncopouronHas Teopust @peiinamixa. Teopus 1JIDO.

2. CucreMbl C )KUJKOU U TBEPAOU JUCIIEPCUOHHON Cpenon

Cycnens3uu u ux cpoiictsa. [lonydyenue. Y cTONYMBOCTD U ONPEENAIONINE €€
¢bakropel. Onokyssiuus. CenuMEeHTAIlHOHHBINA aHAIN3 CYCHEeH3UIl. DOMYJIbCHU.
Knaccudukanus smynbcuil u smyasratopoB. Teopust sMmynbrupoBanus. Metonb
MOJYYEHUs U pa3pymeHus smyabcuid. O6pamenue $as smynbcuil. [IpakTiHueckoe 3HaueHUE
SMYJILCUI U AIMYJIIUPOBaHUS.

3. Ilennl. KpatHocTh 1 Bpems xu3HH IieH. [lenooOpa3oBarenu. Teopun
nenooOpazoBanus. [lennas duorauus. Teopust MOIOIIErO 1EUCTBUS.

4. CucreMbl ¢ ra3000pa3HON JUCTIepCHOHHON (a3oid

OO01w1as xapakTepuCTUKa apo30Jieid. TymaHbl, 1bIMBI, IIbLIb, HOPOIIKH. MeTObI
NIOJIyYEHMSI U pa3pyLIEHUs] a3p030J1eH. DIEeKTPUUECKHUE CBOMCTBA. ArperaTuBHas
YCTOWYMBOCTH U (haKTOphl ee onpeaessomue. ClexnBaeMocTh, IpaHyIMpPOBaHUE U
pacnbplLIIEMOCTh TOPOKOB. [IpakTnyeckoe 3HaueHne arpo3oiiei. Meroas! pa3pylIeHUs
a’p0o30JI€i Ha MpUMepe KPYMHBIX TPOMBIIUIEHHBIX IPon3B0ocTB ropoaa H. Taruna.

5. Cucremsl ¢ Ta3000pa3Hoil fucnepcruoHHON (ha3oit

OO6u1as xapakTepucTrka a3po3oieil. TymaHbl, JbIMBbL, IbUIb, TOPOIIKU. MeToabI
NOJIYYEHMSI U pa3pyLIEHUs] a3p0O30JIeH. DIEKTPUUECKHE CBOMCTBA. ArperaTuBHast
YCTOWYMBOCTH U (haKTOpHl ee onpeaessomue. ClexnBaeMocTh, I'paHyIMPOBaHHUE U
pacnbplUIIEMOCTh MOPOIKOB. [IpakTHueckoe 3HaueHne aspo3oiiei. MeTonbl paspynieHus
a’p030JIei Ha MpUMepe KPYMHBIX MPOMBIIUIEHHBIX TPon3B0cTB ropoaa H. Taruna.



BHuMaTenbHO TPOYUTATH ONHUCAHHE JabOpaTOpHO pabOThI, OOpPaTUTh BHUMAaHHUE HA
MPUTOTOBJICHHBIE PEAKTHBBI W OOOPYAOBAaHHE, BBIMOJHUTH JKCIICPUMEHT IO MPEITI0KECHHOM
METOJIMKE C COOJTFOJICHUEM TEXHUKH 0€30IaCHOCTH M MPAaBUII pa0OThI ¢ XUMUYECKUMU BEIIESCTBAMH,
HAOJIIOJICHUST 3aHECTH B JIAOOPATOPHBIM KypHa, 3alOJIHUTh TaOJMIbI, TOCTPOUTH TpaduKw,
MIPOM3BECTH HEOOXOAUMBIC PACUEThl, BCE XUMUUYCCKHE PEAKIIMU 33K CcaTh MPH MOMOIIM YPaBHEHHIA,
MPOM3BECTH 00PabOTKY PE3y/IbTAaTOB, C/AEIATh BHIBOJ, OTBETHTH HA BOMPOCHI IS CAMOCTOSITEIIbHOM
paboThI.

JInTepaTypa AJId MOATOTOBKU K CEMUHApPYy:

1. AdanaceeB b. H. ®uznveckas xumus [ DeKTpoHHBIH pecypc] : yuebnoe nocodue / b.H.
Adanacees, F0.I1. AkynoBa. — Dnektpon. nan. — CII0. : Jlansp, 2012. — 464 c¢. 2. TI'muaka H.JL
O6mas xumus. M., Unrerpan-Ilpecc, 2004

2. MopaueBckuit A. I'. ®usndeckas xumus. ['ereporeHHbIe CHCTEMBI [ DIeKTPOHHBIN pecypc] :
yaeoHoe mocooue / A.I'. Mopauesckuii, E.I'. ®upcoa. — Dnektpon. gan. — CII6. : Jlanp, 2015.
— 185 c.

3. Mopauepckuii A. I'. ®uszndeckas xumus. TepMoauHAMUAKa XUMHAYECKUX PEAKITUN

[DnekTponHBIi pecypc] : yueoHoe mocooue / A.I'. MopaueBckuii, E.I'. ®upcoBa. — DIeKTpoOH.
nan. — CII6. : Jlanp, 2015. — 101 c. 4. Kapanerssinu M. X., Ipakun C.1. Ctpoenue BemiecTa.
M., 1978

4. Dnexrpoxumus [Tekct] : yueb.-meton. mocobue s CTya. XuM.-0uodi. ak. / M-Bo

obpazoBanusi Poc. ®enepanuu, HuxHerarwi. roc. nea. uH-T ; aBT.-cocT. H. T. bBokos. - HmwxHui
Tarun : HTTTIN, 2001. - 138 c.

5. [Ipaktukym mo ¢puzndeckoir xumun [Tekcer] : yaed. mocodue st TEXHOJOT. CIell. BY30B 110
nporpammam kypcea "®@usnueckas xumus" / [M. U. T'enpdman, H. B. Kupcanosa, O. B. KoBaneBuu
u ap.] ; mox pen. M. U. I'ensmana. - Canxt-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254
C.

6.2. 3ananus M MeTOANMYECKHE YKA3AHNUS 110 OPraHU3alMH CAMOCTOATEIbHON padoThl

CTyIEeHTa
TembI 3aHATHI KosnunvecTBo yacos Copnep:xanue DopmbI
CaMOCTOATEIbHOI koHTpoas CPC
Bcero Ayautop- | CamocTosiT. pa6oThI
HBIX padoTsI
Tema 1. Bgenenue. 28 8 20 IIpopabotka Ortser Ha
OCHOBHELE 3AKOHEI MaTepHalioB JICKIIMK. | CEMHHApe
UJicalbHBIX ra30B
Tema 2. OcHoBbl obmieit u | 44 14 30 IIpopabotka Otser Ha
XEMHIECKO MaTepHalloB JICKIIMK. | CEMHHape
TEPMOAUHAMUKHU
Tema 3. XUMUYECKOE H 45 12 33 Ipopabotka Otser Ha
MaTepHalioB JICKIIMK. | CEMHHape,
(hazoBoe paBHOBECHE TpeIoCTaBIeH e
oTdyera 110 n1ad.
pabote
IK3aMeH 27 27 IToaroroska k OTtBeT Ha




OK3aMcey OK3aMCHE

Tema 4. Xumuueckas 10 6 4 IIpopaboTka OrBer Ha

KUHETUKA U KaTajIus3 MaTe€pruaIoOB JICKIIUHN. cEMHUHape,
IpEeAOCTaBJICHUE
oT4era 110 J1ao.
pabote

Tema 5. CsolicTBa 10 6 4 IIpopabotka Otser Ha

paCTBOpOB MaTrepraioB JICKIHH. CEMHUHape

HE3JIEKTPOJUTOB u

3IEKTPOJIUTOB

Tema 6. DACKTPOXUMUS 10 6 4 IIpopaborka Ortger Ha

MaT€pualioB JICKIUH. CEMHUHApE,

MpeaoCTaBJICHUE
oTueTa 110 J1ab.
pabore

Tema 7. Komnongusie 10 14 [popaboTka OtBer Ha

CUCTEMEI. Kﬂaccu(bHKauHﬂ, MaTepuaios JEKUHUHU. | CEMHHAPE,

MOJIYYCHHE  JIHCTIEPCHBIX gfj::;i?izg?e

cucteM. CTpoeHue 30J1€eH.. pabote

MouJekynsipHO-KHUHE-

THYCCKHE,  ONTHYCCKHE,

3JEKTPUYECKUE CBOMCTBA.

3avyer IloaroToBka k 3adery | OTBET Ha 3a4eTe

Hroro 198 62 136

7. Y4eOHO-MeTOoAMYeCKOe 1 HH(POPMALTMOHHOE o0ecneueHue

Ocnoenas:

1. AdpanacweB b. H. ®usnueckas xumust [DneKTpoHHBIN pecypc] : yueOHoe nnocodue / b.H. Adanacoes,
FO.I1. AkynoBa. — DuektpoH. nan. — CIIO. : Jlans, 2012. — 464 c.

2. Mopauesckuii A. I'. ®uznueckas xumus. I 'ereporeHHbIe CUCTEMBI [ DJIEKTPOHHBIN pecypc] :
yaeoHoe nmocooue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — Dnekrpon. gan. — CII6. : Jlanp, 2015. — 1
85 c.

3. Mopaueckuii A. I'. ®usznueckas xumus. TepMOIuHaAMUKa XUMUYECKUX PEaAKIU
[DnexTponHBIii pecypc] : yuebHoe mocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DieKTpoH. gaH. —
CIIo. : Jlans, 2015. — 101 c.

4. ®uznyeckas u koutonaHas xumus. [Ipaktukym [DeKTpoHHBIH pecypce] : yuel. mocobue /

[1.M. Kpyrasikos [u ap.]. — DnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2013. — 288 c.

Hononnumenvnan:

1. benuk B. B. ®usnyeckas n xomtonanas xumus [Tekcr] : [yueonuk] / B. B. bemuk, K. M. Kuenckas. —



http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Белик,%20Валентина%20Васильевна

MockBa : Akanemus, 2005. — 286 c.

2. BacrokoBa A. H. TumnoBsie pacyeTsl 10 (U3NIECKON M KOJUTOUIHON XUMUH [ DIEKTPOHHBIN pecypc] :
yuebHnoe nocodue / A.H. Bactokosa, O.I1. 3agaunna, H.B. Haconosa [u ap.]. — DaeKkTpoH. gaH. —
CIIG. : Jlanb, 2014. — 140 c.

3. Mamackun b. b. Dnextpoxumus [ DneKTpoHHBIH pecypc] : yued. mocodue / b.b. JlamackuH,

O.A. Iletpui, I'A. Hupauna. — Dnextpon. nan. — Cankr-IlerepOypr : Jlans, 2015. — 672 c.

4. Kpyraskos I1. M. ®usndeckas u komtonaHas xumus [Tekcr] : yue. mocobue ams By30B,

crpoutenbsHbie crienuansHoct / I1. M. Kpyrnskos, T. H. Xackosa. - Uzna. 2-e, ucmp. - Mocksa :

Bricmas mxoma, 2007. — 317 c.

5 IIpaxktuxkym no gusndeckoit xumuu [Tekcr] : yued. mocobue 1t TEXHOJIOT. CIIEL. BY30B 110
nporpammam Kypcea "®uznueckasa xumus" / [M. U. T'ensdman, H. B. Kupcanosa, O. B. KoBanesuu u 1p.]

nox pea. M. U. I'enbdmana. - Cankr-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2004. - 254 c.

6. Dnexktpoxumus [Tekcr] : yued.-MeTo. mocodue i CTya. XuM.-omod. ¢ak. / M-Bo oOpazoBanus

Poc. ®enepanun, Huxnerarun. roc. nea. un-t ; aBT.-cocT. H. T. bokos. - Huwxnuii Tarun : HTTTIN,
2001.-138 c.

8. MaTepuaibHO-TeXHUYECKOE o0ecnedeHne JUCHMILTUHbI
1. Jlekunonnas aynuropus — 412A.
2. Komnprorep (HOyTOYK).
3. TeneBuzop.
4. MynbTUMEIHANIPOEKTOP.

5. Aynurtopus 1 TPOBEICHHUS CEMUHAPCKUX M MPAKTHUECKUX 3aHaTHil — 402 A.

9. Tekymuii KOHTPOJIb Ka4yecTBAa YCBOECHMS 3HAHU I

[IpoBepka ycBOeHMsS 3HAHUN BeAETCI B TEUCHHWE CEMecTpa B NMUCbMEHHOM ¢opme Ha
JEKIIMOHHBIX 3aHATHSAX, B YCTHOM M TNUChMEHHOW (GopMax B XOJI€ CEMHHAPCKUX 3aHATUSAX
(caMocTosATENbHBIE PA0OTHI), IO BCEM Ja00paTOPHBIM paboTaM MPEIOCTABISIOTCS OTYETHI.

10. IlpoMeskyTOUHAA aTTeCTALMSA

[TpoMexxyTouHasi arTecTanus MO JaHHOW IHUCIUILIMHE IMPOBOAUTCSA B (JOpME HK3aMEHA H
3a4eTa ¢ OIEHKOW. JK3aMeH I0 AMCHUIUIMHE «DPu3ndeckas U KOJUIOUAHAS XUMHS» MPOBOIUTCS B
MATOM CEMECTpE, 3a4eT — B IIEeCTOM CeMecTpe. DK3aMeH M 3a4eT MPOBOIATCS IO Oueram.
TeopeTndeckue BOMPOCH OUIIETOB OTPa)KalOT BECh 00BEM HM3YYCHHOTO MaTepHalia Mo JaHHOMN
JVMCUUIUIMHE W HAIlPaBJICHbI HA BBISIBJICHUE 3HAHUI CTYJIEHTOB.


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Кругляков,%20Петр%20Максимович

DOK3aMeH U 3aueT MO0 JaHHOM JUCHUIUIMHE MPEeIyCMAaTPUBAIOT BBICTABICHUE OLICHKH,
XapaKTepU3YyIOIIEH 3HaHMsI, YMEHUS U HaBBIKU CTYJIEHTOB B 00JIACTH OCHOBHBIX MOHATHIA U 3aKOHOB
(hM3HYECKO U KOJUTOUTHON XUMHUH.
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