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1. He.]'[l/l H 3aJ1a4M OCBOCHHUSA TUCHUIIJIMHBI

1. TloaroroBuTh OOydYalOMMXCS K OBJQJCHUI0 OCHOBAMH JIUCIUILIMH, W3y4aeMbIX MpU
MOJIrOTOBKE MPO(ECCHOHANBLHBIX KaJApoB B obnactu Qapmammu (M MO JPYTUM  CICIUATBHOCTSM,
CBSI3aHHBIM C MCIIOJIb30BAHUEM Pa3IUYHBIX (PU3UKO-XUMUYECKUX MPOIECCOB) C YUSTOM UX JajbHEUIen
npoecCHOHANBHOW  JEATENbHOCTH,  CHOCOOCTBOBaTH  (POPMHUPOBAHWIO  ECTECTBEHHOHAYYHOTO
MHUPOBO33PCHHSI, TOHUMAHHIO OCHOBHBIX 3aKOHOMEPHOCTEH  pa3iMuYHBIX  (DU3UKO-XMMHUYECKHUX,
OMOJIOTMYECKUX M UHBIX SBJICHUN MPHUPOJBI M TEXHOJOTUYECKUX MPOIIECCOB, OBJIAJICHHE 00yJarOIUMUCS
(PM3MKO-XMMUYECKUX OCHOB IPOTHO3UPOBAHMS, pa3pabOTKH, KOHTPOJS, ONTHMH3AIUH PAa3IMIHBIX
TEXHOJIOTUYECKUX TPOIIECCOB, OCOOCHHO - MPH MOIYYCHHUH, KOHTPOJIC KauecTBa, XPaHCHUU, TPUMECHCHUH
(hapMaIeBTUYECCKUX MPENapaToOB U JeUEOHBIX CPEICTB.

3amauu TUCIIAIIIINHEL:

1. Wsyuenme mucummiamael Dusndeckas W KONJIOMAHAS XHUMHUS TPEAyCMaTPUBAET pEIICHHE
KOMITJIEKCa 3a/1a4, HalpaBJICHHBIX HA TPUOOpETEHHE KOMIIETEHIIUN 0 CIICAYIOIIMM OCHOBHBIM pa3zienaM
COBPEMEHHOH (PU3MKO-XUMHUYECKOH HAYKH:

2. Ponb u 3HaueHNE METOIOB PU3NUECKOI M KOJUIOMTHON XUMHHU B (JapMalliu.

OcHoBHBIE pa3ienbl PU3nYecKOd XUMUH.

OCHOBHBIE ATalbl Pa3BUTUSI PU3HUECKON U KOJUIOUJHON XUMHH, €€ COBPEMEHHOE COCTOsIHHE.
OCHOBBI XUMHYECKOH TEPMOTMTHAMUKH.

VYdeHre 0 XUMAYECKOM PaBHOBECHH.

TepmoamHamuKa Gpa3oBBIX paBHOBECHI.

OCHOBBI y4€HHUS O PaCTBOpAX.

OCHOBHBIE MOHSATHS 1 METOJIBI IIEKTPOXUMHHU.

10. OCHOBBI XUMHYECKON KHHETUKH.

11. OcHOBBI yueHHS 00 aCOpOITMY 1 KaTaau3e.

12. OCHOBBI ~ (PUBHKOXUMHUH  JUCHEPCHBIX  CHCTEM, PACTBOPOB  BBICOKOMOJIEKYIISIPHBIX
COCIMHEHU.

13. OcHOBHBIC JUTEpATYpHBIE WCTOYHHUKA U CIpaBOYHAS JIATEpaTypa TO (U3HYECKOH U
KOJUIOUJIHOU XUMHUHU.

e N A e

2. Mecrto qucumiuinibl B cTpykrype OITIOII BO
Hucuumnuuna b1.0.20 «®us3uyeckas W KOJUIOMAHAS XUMHsS» OTHOCUTCA K bioky 1

Huctummuael (Moaynmu) oOs3atenbHol dact OIIOIT BO — mporpammel crienmpaivrera 1o

crenranbHocTy 33.05.01 dapmanus.

3. TpeGoBaHusA K pe3yIbTATAM OCBOCHUS TUCHUIITHHBI

3.1. DaemenTsl odmenpopeccunonaabubix (OIIK) komnerennuii, popMupyeMbIX JaHHOM
TUCIHUTIIINHON

B pe3yibTaTeC OCBOCHUC NUCIHUIIIINHBI 06}7‘13.}0]_]_[1/1171051 JOJDKCH:

obnadams 0bwenpogeccuoHanbHbIMU KOMNEMeHYUAMU:

CrniocoO€eH HMCIOIb30BaTh OCHOBHBIE 6I/IOHOFI/I‘ICCKI/IC, (1)I/ISI/IKO-XI/IMI/I‘IGCKI/I€, XHUMHNYCCKHUC,
MaTEMATHYCCKUEC MCTOObI AJId pa3pa60TKH, HUCCIIeJOBaHUN U OKCIICPTHU3bI JICKAPCTBCHHBIX

Cpe/CTB, U3rOTOBJICHUS JIeKapcTBeHHBIX npenapatoB (OIIK-1);

3HATh:
OCHOBHBIE Ha4Yall TEPMOJMHAMUKH, TEPMOXHUMHH, TEPMOJUHAMHYECKHE TOTCHIIUATIOB (PHEPTHid



I'n66ca u ['enpmronbLa), ceacTBUAN3 3akoHa ['ecca; 0CHOBBI (ha30BbIX U (PU3HMUECKUX
COCTOSIHUH TOJIMMEPOB, BOZMOKHOCTH MX U3MEHEHHH C IIeNbI0 UCIIOIBb30BaHus B (hapMaiuy;
OCHOBHBIE CBOICTB BEICOKOMOJIEKYIISIPHBIX BEIIECTB, (PaKTOPOB, BIUSIOIINE HA 3aCTyHEBAHUE,
HaOyxaHue, THKCOTPOIINIO, CHHEPE3UC, KOALEPBALHIO, INIACTUYECKYIO BA3KOCTb, IEPUOIUUECKHE
peaKknuy B MEXaHU3Me NMPUTOTOBJICHUS PA3IMYHBIX JIEKAPCTBEHHBIX (POPM.

1. 1ens ¥ 3a71a49u PU3MUECKON U KOJJIOWIHON XUMUH, CITIOCOOBI MX PEIICHUS;

2. OCHOBHBIC 3aKOHBI (M3UKM M XUMHUH, (PU3MKO-XUMHYECKUE SBJICHHUS M 3aKOHOMEPHOCTH,
HCTOJIb3yeMbIe B (PU3NYECKON M KOJJIOUIHON XUMUH;

3. Merpororuyeckue TpeboBaHus Npu paboTe ¢ PU3NKO-XUMUYIECKON anmmapaTypoi;

4. mpaBuia TEXHUKHA 0€30MAaCHOCTH pabOThHl B XWMHYECKOH J1abopaTopud U C (QHU3MYECKOH
arnmnapaTypou;

5. pacTBOpHI U MPOIIECCHI, MPOTEKAIOIIIE B BOJHBIX PACTBOPAX;

6. OCHOBHBIE Hayajga TEPMOJMHAMHUKH, TEPMOXMMHH, BKIIOYas pOJIb M 3HAYCHHUE
TEPMOJIMTHAMUYECKHX TIOTEHIIUAJIOB, CIIEICTBH U3 3akoHa ['ecca;

7. XUMHYECKOE PaBHOBECHE, CIIOCOOBI pacyeTa KOHCTAHT paBHOBecHs (ha30BbIC PaBHOBECHS,
OcHOBBI (PU3UKO-XUMHUYECKOTO aHaJIH3a;

8. cBolicTBa pa30aBICHHBIX PACTBOPOB; PACTBOPHI SJEKTPOIUTOB; IEKTPOIHBIE MOTCHIIMAIBI U
ANEKTPOJIBUKYIIIUE CUITBI,

9. KHHETHKAa XMMHYECKMX peaknuid. Karanus; (U3MKO-XUMHUYECKHE OCHOBHI MOBEPXHOCTHBIX
SIBJICHUN W JIUCIIEPCHBIX SIBJICHWIA, BIUSHUE Pa3IMYHBIX (AKTOPOB Ha JIECTPYKIHIO JIEKAPCTBEHHBIX
BEIIIECTB;

10. crioco0sI pacuera CpOKOB TOAHOCTH, TIEPHO/Ia TOTYIIPEBPAIIIEHHUS JIEKAPCTBEHHBIX BEIIECTB;

11. BOBMOXHOCTH ~ WCIIONIL30BaHMsI ~ MOBEPXHOCTHBIX  SIBJIGHWA  JUII  TPUTOTOBJICHUS
JIEKapCTBEHHBIX (popMm;

12. ocHOBBI ()a30BBIX W (PU3NUYECKUX COCTOSHHM ITOJUMEPOB, BO3ZMOKHOCTH WX H3MEHEHUU C
LIeJIBIO MCIIOb30BAaHUS B MEAUIIMHE, (hapMaLuy;

13. OCHOBHBIE CBOMCTBA BHICOKOMOJICKYIISIPHBIX BEIIECTB; (haKTOPHI, BIMAIOIINE HA
3acTyAHeBaHHUe, Ha0yXaHue, CUHEpPEe3HC, KoallepBalltio, BA3KOCTh, IEPUOJUUECKUE PEAKIIUH B
MeXaHHU3Me IPUTOTOBJIEHHS JIEKAPCTBEHHBIX (HOpM.

Ymersn:

paccuuThIBaTh TEPMOJAUHAMUYECKHE (PYHKIIUN COCTOSIHUSI CUCTEMBI, TEIJIOBbIE Y(PPEKTHI
XUMHUYECKUX MPOIECCOB; MOJIb30BAThCS (PUIMUECKUM, XUMUUYECKUM 000PYIOBaHUEM,
KOMITbIOTEPU3UPOBAHHBIMH MPUOOPaMU; U3MEPSTh (PU3MKO-XUMUYECKHE ITapaMeTpPhbl paCTBOPOB,
Ta0yIMpOBaTh IKCIEPUMEHTAIbHbIE JaHHbIE, IPpauyecKl MPeCTaBIATh UX, SKCTPAIOIUPOBATh
JUIS HAXO0XJACHUS HCKOMBIX BEJIMUYWH; TPOBOJAUTH HIEMEHTAPHYIO CTATUCTUYECKYIO 00pabOTKY
OKCIIEPUMEHTABHBIX JAHHBIX B XUMUYECKUX IKCIIEPUMEHTAX.

1. camocTosTENsHO paboTaTh C y4eOHOW W CIPAaBOYHOW IUTEPaTypod MO (PU3NYECKOH U
KOJIIOHUIHON XUMHM;

2. TIONB30BAaThCS OCHOBHBIMH INpHEMaMH W MeETOZaMH (PHU3MKO-XUMHUYECKHX H3MEpPEHUH;
paboraTh C OCHOBHBIMH THUIAMU IPUOOPOB, HCIOIB3YEMBIX B (U3MUECKOM M KOJUIOMJHOH XHMUU;
paccuuThiBaTh TEPMOAMHAMHUYECKHE (YHKLIHUU COCTOSHHUS CHCTEMBbI, TEIIOBble 3()()EKThl XUMHUYECKUX
MIPOLIECCOB; PACCUUTHIBATH KOHCTAHTHl PABHOBECHS, PABHOBECHBIC KOHIEHTPALMM PEareHTOB,
PaBHOBECHBIH BBIXOA MPOLYKTOB PEAKLIMH, CTENEHb IPEBPALLCHUS MCXOIHBIX BEILIECTB; CMEIIATh
paBHOBeECHs B PaCTBOpax;

3. coOupaTh mpocTeiine ycTaHOBKY Al IPOBEECHNS J1a00paTOPHBIX UCCIEJOBAHUM.

4. TaOynupoBaTb  OKCIEPUMEHTAJbHbIE  JaHHBIE, TIpadUuecku  MPEACTaBIATh  HX,
HWHTEPIIONUPOBATD, SKCTPAIIOIUPOBATE [l HAXOXKICHHUS HCKOMBIX BEIHYHH;

5. u3MepATh PU3NKO-XUMHUYECKHE TapaMETPhl PACTBOPOB;

6. TPOBOAWUTH DJEMEHTAPHYIO CTAaTHCTHYECKYI0 OOpabOTKYy SKCIEpPUMEHTAIBHBIX JIAHHBIX B
(PU3NKO-XMMHUYECKHX IKCIIEPUMEHTAX;

7. 00pabaTeiBaTh, aHATU3UPOBATh U 0000LIATH PE3YNBTAThl (PU3UKO-XUMHUECKHX HaOIMI0eHUI
Y U3MEPEHUH;

8. TIpUMEHATH MONyYeHHBIE 3HAHUS IPY U3YUYCHUH aHAIMTUYECKOH, (papMareBTHIeCKOM
XUMUH, papMaKkorHO3uH, (papMaKkoIOrun, TOKCUKOJIOTUHU, TEXHOJIOTUH JIEKapCTB.



Biaagern:

MHTEpHpeTalell paCCUNTaHHbBIX 3HAYEHUI TePMOIMHAMHYECKUX (PYHKIUH C LETbIO
IIPOTHO3UPOBAHUS BO3MOKHOCTH OCYLIECTBIICHUS U HAIIPABIICHUE ITPOTEKaHUS XUMUYECKUX
IIPOLIECCOB; OBJIAZICHUS] METOJIaMU CTATUCTUYECKOW 00pabOTKU IKCIIEPUMEHTAIbHBIX
pPe3ynbTaTOB B XMMUYECKUX MCCIIEIOBAHUX; OBJIAZICHUS METOANK U3MEPEHHUS 3HAUCHU I
(U3HYECKUX BEIINYWH,
MPAKTUYECKOTO MCIIOJIb30BAaHMI TPHOOPOB U anmaparypsl pH (GU3HMYECKOM aHATIH3€ BEUIECTB.

4.

1. Meromamu

CTaTUCTUYECKOMN
XUMHUYECKUX HCCIICIOBaHUM;

00paboTKH

OKCIICPUMCHTAJIbHBIX

2. METOJUKOH OIIEHKH MOTPEITHOCTEH (PU3UKO-XUMUYECKUX N3MEPEHH;
3. MerojaMu KOJIOPUMETPUH, BOJIBTAMIIEPOMETPHH, MOTEHIIMOMETPHH, CHEKTPO(OTOMETPHH,
pedpakTomMeTprn, KpHOMETPUH, XpOMATOTrpauu;
4. HaBBIKAMH HWHTEPIPETAllMd DPACCUMTAHHBIX 3HAYCHWH TEPMOAMHAMHYECKHX (YHKIHMH C
LENbI0 INPOTHO3UPOBAHUS BO3MOXXHOCTH OCYIIECTBJIEHMS W HAIIPaBICHUS IPOTEKAHMUSI XUMHUYECKUX
IIPOLIECCOB;

5. TEXHUKOW MPOBEJECHUS! OCHOBHBIX (PM3HKO-XUMHUYECKUX IKCIIEPUMEHTOB;

pe3yabTaToB

dusuko

6. TEXHHKOW SKCIEPHMEHTAIBHOTO ompeneneHus pH pacTBOpoB mpH MOMOIIM MHAWKATOPOB U
puOOpPOB;
7. (U3NKO-XUMHUYECKUMH METOJaMH aHaJlM3a BEHIeCTB, 0Opa3ylomUX HCTUHHBIE PacTBOPHI U
JIMCTIEPCHBIE CUCTEMBIL;
8. HaBbBIKAMU IIPUTOTOBJICHUA, OHeHKOﬁ KadyeCTBa, croco0aMu TMOBBIMIEHHUST CTAO0MIBHOCTH
AUCTIEPCHBIX CUCTEM;
9. HaBbIKAMH TPOBEACHUS HAYYHBIX HCCIICJIOBAHUM JUIS YCTAHOBICHHS B3aMMOCBSI3H (DH3UKO-
XMMHUYECKUX CBOMCTB U (hapMaKOJIOTHIECKOH aKTHBHOCTH.

CTpykTypa H coaep:kaHue TUCHUILINHBI.

Tadamuma 1. Conepxanve AUCUUIUIMHBL «PHU3nMyeckas W KOJUIOMJHAS XUMHS» TEpedyeHb
OIICHOYHBIX CPEACTB M KOHTpoJupyeMbix komneTermuii (OITK-1).

Kon HanmenoBanue
HaumenoBanue KOHTPOJIHPYeMoii
Ne Conep:xanue pasaena OLICHOYHOI 0
pasaena KOMIEeTEeH UM
cpeacTBa
(W11 ee yacTH)
®usnyecKast XUMHsI
Beenenune 1.IIpenmer, 3a1auu, pasiesl, KomnokBuym,
METOAbI, UCTOPHA PA3ZBUTUL TECTUPOBAHUE,
(hr3muecKol XUMHH. YCTHBIH
1 OIIK-1
omnpoc,
nabopaTopHbIe
3aHATHS
OCHOBHBI€E TTOHATUS 2.1. WpeanbHble U peajbHbIE Konnoksuym,
XUMHNYCCKOU ra3bl. TeCTI/IpOBaHI/Ie,
TEPMOJNHAMUKH. 2.2. OCHOBHbBIE IOHATHUSA YCTHBII
HyneBoe u nepBoe XUMUYECKON TEPMOIMHAMUKHU.
2 | Hy P pMOZL OIIK-1 orpoc,
HayvaJia 2.3. HyneBoe Hauajo 6
TEPMOJANHAMUKHU. (HyneBo# 3aKOH) 71abOpATOPHEIC
TEPMOIMHAMHKH. 3aHATHA
2.4. TlepBoe Hayao (TIEpBHIit




3aKOH) TEPMOJAMHAMHUKH.

2.5. HekpyroBbie mpoIECCHI.
2.6. Tepmoxumus. 3aKoH
T'ecca.

2.7. 3aBHUCHMOCTbH TEILJIOBBIX
3¢ (eKTOB OT TEMIIEPATYPHI.
Ypasuenue (3akon) Kupxroda.

Bropoe u Tperbe
Hayana
TEPMOIUHAMUKH.
OHTponus.
XapakTepucTuyeckue

GyHKINH.

3.1. ®opMyIHPOBKU BTOPOTO
Hayvana TePMOTUHAMHUKH.

3.2. DHrponus.

3.3. Iuxkn Kapno.

3.4. OO6iee COOTHOIIEHUE IS
NEPBOTO ¥ BTOPOT'O Havall
TCPMOJUHAMMKHU.

3.5. U3meHeHue SHTPONHH B
Pa3IMYHBIX Tpolleccax B
3aKpBITON CUCTEME.

3.6. Tperbe Hauamo
TEPMOJUHAMMKU.

3.7. XapakTepuCTHUYECKHE
GbyHKINU.
TepmonuHaMuueckue
MOTCHITHATBI. DHEPTHUs
I'enmbmromeia (cBoOOIHAS
sHeprus). Dueprus ['no0ca
(cBOOOHAS PHTAIBITHSA).

3.8. TepMomumHaMU4eCcKue
YCIIOBHISI CAMOIIPOU3BOIBHOTO
MPOTEKaHMS Ipolecca u
JIOCTHIKEHUS COCTOSTHUS
paBHOBECHSI.

3.9. XuMudeckni MOTEHITHAIL.
DYruTUBHOCTb U

akTuBHOCTH. CTaHmapTHOE
COCTOSIHHE BEIIECTBA.

3.10. VYpasuenns ['ub606ca-
I'enpmrosbua.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
o1poc,
nabopaTopHbIe
3aHSATHUS

TepmoauHaMuKa
XUMUYECKOT0
paBHOBecHUs

TepmoauHaMHYECKHE YCIIOBHS
XHMHYECKOTO PAaBHOBECHSL.
3aKoH AEHCTBYIOLIUNX MAcC U
€ro TEPMOJUHAMHYECKOE
ob0ocHoBaHuE. CBA3b MEKIY
KOHCTQHTaMH XHUMHYECKOTO
paBHOBECHS, BBIPA)KEHHBIMH
Pa3IMYHBIMH CIIOCOO0AMH.
YciioBHas KOHCTaHTa
paBHOBecHs. YpaBHEHHE
M30TEPMBI XUMHUECKON
peakuuu (u30TepMel BaHT -

ot da). 3aBucumocts
KOHCTaHThl XUMUYECKOT'0
paBHOBECHS OT TEMIIEPATYPHI.
Uzobapa u nzoxopa Banr -
lodda. UnTerpuposanue

OIIK-1

KonnokBuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATUSA




ypaBHEHUS N300apbl (M30XOPHI)
Banrt -I'odda. OcobernocT
TeTePOreHHBIX XMMUYECKUX
paBHoBecuii. CriocoOsI pacyera
XUMHUYECKUX PABHOBECHH.

TepmoauHaMuka
(ha30BbIX paBHOBECUI

5.1.  OcHOBHBIC TTOHATHSL.

5.2. TepmoaumHaMUYECKUE
yCII0BUS (ha30BOr0 PABHOBECHS.
5.3. TlpaBwuno ¢a3 ['ub6ca.
5.4. da3oBble MEPEXOIBI.

5.5. OaHOKOMIIOHEHTHEIE
3aKPLITBIC CUCTCMBEIL.

5.6. YpaBuenue Knaneiipona
- Knayswnyca.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
01poc,
nabopaTopHbIe
3aHSTHUS

PaBHOBecHsI TBEPBIX U
KUIKUX (a3 B
JIBYXKOMIIOH €HTHBIX
cucremax

6.1. OcHOBHBIC TTOHSTHS.
6.2. JlmarpaMMBbl COCTOSTHHS
OMHAPHBIX CHUCTEM -
JarpaMMBbl IIABKOCTH.
6.2.1. bunapusie
CUCTEMbI HEU30MOP(HHO
KPHUCTATH3YIOIINXCS BEMECTB
C MpOCTOn

IBTEKTUKOU (HEe 00pa3yromux
XUMHYECKUE

coenuHeHUs). 6.2.2.

Cucrems! u3
KOMIIOHEHTOB, HEOTPaHHUUEHHO
PacTBOPUMBIX APYT B Apyre
(KpUCTAILTH3UPYIOITHXCS
130MOP(PHO) Kak B
XKHUJIKOM, TaK U B TBEPIOM
COCTOSIHUH, HE
00pa3yONMIX XUMHUIECKUX
COCIMHEHU.

6.2.3. Cucremsl ¢
HEOrpaHWYEHHON B3aMMHOMN
PacTBOPUMOCTBIO KOMIIOH EHTOB
B )KUJKOM COCTOSIHUH, HE
00pa3yoNIMX XUMIIECKIE
COEIMHEHUSI.

6.2.4. Cucremsl,
KOMITOHEHTBI KOTOPBIX
00pa3yIoT yCTOHMYNBEIE
(nnaBsimuecss KOHTPYIHTHO)
XUMHUYECKUE COCMHEHUSL.
6.2.5. Cucremsi,
KOMITOHEHTBI KOTOPBIX
00pa3yroT HEYCTOHYMBEIE
(nnaBsimuecss THKOHTPYIHTHO)
XUMHUYECKUE COSMHEHHUSL.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
oTpoc,
nabopaTopHbBIC
3aHSATHUS

PaBHOBecUd KUakuin
pactBop -map B
JIBYXKOMITOH €HTHBIX
3aKPBITBIX CUCTEMAX.
PactBopsl

7.1. OCHOBHBIC TIOHSITHA.

7.2. Knaccudukanus
OMHAPHBIX KUJKUX PACTBOPOB.
7.3. 3axoH Payns u ero
TEPMOJAMHAMUYIECKOE
obocHoBanue. 7.4.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe




3aBUCUMOCTD AaBIICHUS
HACBIILIEHHOTO TIapa HaJ
pacTBOpPOM OT COCTaBa
pactBopa. 3aKOHBI
Konosanosa.
7.5. B3auMocBsI3b COCTABOB
PaBHOBECHBIX JKUIKOH (a3bl 1
napa B OMHapHBIX CHCTEMAaX
MOJTHOCTBIO B3AaUMHO
PacTBOPUMBIX >KMIKOCTEH.
[IpaBuio peruara. 7.6.
OCHOBHBIE TUIIBI AUATPAMM
kurienus (P = const) u
nuarpamm yrnpyroctu napa (T =
const) 151 OMHAPHBIX CHCTEM
MOJTHOCTBIO B3aUMHO
PacTBOPUMBIX KHJIKOCTEH.7.8.
[leperonka u peKTUUKAIIHSI.

3aHATUA

bunapnsle cmecu
JKUJIKOCTEH ¢
OrpaHU4YECHHOU
B3aMMHOU
pacTBOPUMOCTBIO

8.1. buHapHBIE CUCTEMBI, B
KOTOPBIX B3aUMHaA
pacTBOPUMOCTD KUAKOCTEMN
YBEIUYUBAETCS C POCTOM
TEMIIEPATYPHI.

8.2. buHapHbIE CUCTEMBI, B
KOTOPBIX B3aUMHaA
PacTBOPUMOCTD KUJIKOCTEN
YBEINYUBAETCS C
MTOHIDKEHUEM TeMITepaTypBhI.
8.3. bunapnble XHAKIE
CHCTEMBI C BEpXHEH U HIKHEH
KPUTHYECKIMH TeMIIepaTypamMu
pacTBOpEHUSI.

8.4. PaBHOBecHOe JaBieHUE
HACHIIIEHHOT O ITapa HaJl
CMECBIO IBYX XKUIKOCTEH, HE
PaCTBOPSIFOIINXCS
HEOTPaHWYEHHO JIPYT B JIpyTe.
8.5. Ileperonka ¢ BOASTHBIM
TapoM.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHSATHUS

Pacnpenenenue
TPETHEro KOMITOHEHTa
MEXKITy TBYMS
HECMEIHMBAIOIMMUCS
XKUAKUMHE (pazamu.
OKCTpakius

9.1. 3akoH pacrnpeneneHus
Hepncra. Koncranra
pacripeneseHusl.

9.2. Dkcrpakuus.
Koaddumment pacripeneneHus.
Crenens u3Biedenus (haxkrop
U3BJICYCHUS, IPOLICHT
aKcTpakuun). dPaxTop
paszeneHus IByX BELIECTB.
YcnoBus pasneneHus AByX
Bemects. Koncranra
9KCTpakuuu. Bnusuue
pa3nuyHbIX PaKTOPOB Ha
MPOLIECCHI 3KCTPAKLIUN
(BusiHME OOBEMA SKCTpareHTa
1 YKCNIA OCIIeI0BATENbHBIX
3KCTpaKIuii; BusHue pH
BOJHOH (pa3bl; HCIIOIB30BAHUE

OIIK-1

KonnokBuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbBIC
3aHATUSA




MaCKHPYIOIIUX areHTOB;
B3aMMHOE BIIMSIHHE
IKCTParupyeMbIX

BEILIECTB; [TOJJaBJICHHE
sKcTpakuun). [Ipumenenne
9KCTpaKIuK B (hapMalluu.

10

CaoiicTBa
pa30aBICHHBIX
pacTBOpoB

10.1. KommuratuBHbie
CBOMCTBA PacTBOPOB.

10.2. TloBsieHue
TEMIIEPATYPBI KAIICHUSA
pactBopa

HEJIETYy4Yero BellecTBa 1o
CPaBHEHHIO C

TEMIIEPATYPOU KUIIEHUS
YUCTOTO PACTBOPUTEIIS.
D0ymuoCKOIus
(a6ymuomerpusi).

10.3. Tlonmxenue
TEeMIIepaTyphbl 3aMep3aHus
pacTBopa HeJleTy4ero BelecTBa
10 CPAaBHEHHUIO C
TEMIIEPATYPOU 3aMep3aHust
YUCTOrO PACTBOPHUTEIIS.
Kpnockomnus. 10.4. Ocwmoc.
OOpatHbBIN 0OCMOC.

VY asTpaduiabTparms.

10.5. OmpenencHne MOISIPHOMH
Macchl PaCTBOPEHHOTO
BEIIECTBA M0 OTHOCUTEIHHOMY
YMEHBIIICHUIO

JIaBJICHUS HACBIIIIEHHOTO Mapa
PacTBOPHTENS HaJl pAaCTBOPOM.
10.6. PacTtBopmMOCTb Ta30B B
KUIKOCTSIX. 3aKkoH | eHpu.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHSTHUS

11

PaBHoBecns B
pacTBopax
3JICKTPOJTUTOB

11.1. IIpoBODHWKH IIEPBOTO H
BTOPOTr'0 POAaA.

11.2. Teopus
SJIEKTPOITUTUYECKON

U CCOLUAINN

C. AppeHnuyca.

11.3. 3akoH pa3BeneHus
OcTtBanba.

11.4. AxTuBHOCTH U

KO3 UITUEHTHI aKTHBHOCTH
anekrponutoB. 11.4. HWonnas
cuita (MOHHAs! KPEroCTh )
pactBopa.

11.6. Teopus CUIbHBIX
anexTponuToB Jlebas u
XIOKKens (CTaTUCTHYecKast
TEOpHUsl PAaCTBOPOB CHUJIBHBIX
JJIEKTPOJIUTOB).

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
oTIpocC,
nabopaTopHbIC
3aHATUA




12

[IporonuTtHueckue
PaBHOBECHUS B BOJIHBIX
pacTBopax CiadbIx
JNEKTPOIUTOB.
Bydepurie cucremsl
(pacTBOpHBI)

12.1. TlporomutHueckue
paBHOBECHs B BOJHBIX
pacTBopax.

12.2. TlporomuTtHueckue
paBHOBECHS B HEBOJHBIX
PacTBOPUTEISIX.

12.3. PaBHOBecus B
pacTBopax KUCIOT U
OCHOBAaHMM.

Koncranra kucinornoctu u pH
PacTBOPOB C1a0dbIX

kuciaoT. Koncranra
ocHOBHOCTH U pH pacTBOpOB
CI1a0BIX OCHOBAHMH.

12.4. Tmupponus. Koncranta u
CTeleHb THAPOJIN3a.
Beruucnenue 3nauennii pH
pacTBOpPOB CoJEl,
TIOJIBEPTAIOIIUXCSI THIPOITU3Y.
12.5. BydepHbie cucTemMsl
(pactBopsr). 3nauenus pH

Oy epHBIX PacTBOPOB.
bydepnas cucrema,
cozeprkarasi cadyro KUCIOTY
u ee conb. bydepHas cucrema,
coxeprkariast ciaboe
OCHOBAHUE U €ro COlb.
bydepHas emkocTh. 3HaUCHUE
Oy epHBIX CUCTEM.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHSATHUS

13

PactBOpHI
3JIEKTPOIUTOB B
HEPaBHOBECHBIX
YCIOBHSIX.
DIEKTPOIPOBOTHOCTH
pacTBopoB
3JIEKTPOJUTOB

13.1. CKOpOCTh ABMKCHHS
HWOHOB B pactBope. Uuncna
MepEeHOoCca NOHOB.

13.2.Y nenpHas
3JICKTPOIPOBOTHOCTD
(ynenmpHas

3JICKTpHYECcKask IPOBOIUMOCTD )
pPacTBOpPOB

3JIEKTPOJTUTOB.

13.3. DOkBuBalIGHTHas U
MOJIISIpHAs
AJIEKTPOITPOBOIHOCTH
(amexTpudecKas
IIPOBOIMMOCTD) PaCTBOPOB
AIIEKTPOJIUTOB.

13.4. 3akoH HE3aBHCHMOI'0
IBUxkeHns noHoB Konbpayta.
[IpenenbHbBIE TOABIKHOCTH
HOHOB.

13.5. Ilpumenenue Teopuu
CHJIBHBIX DJIEKTPOJIUTOB JIJIs
00BSICHEHUS] OCOOCHHOCTHU
3JIEKTPOIIPOBOAHOCTH
pacTBOpOB.

13.6. OcobenHoctu
3JIEKTPOITPOBOAHOCTH
pacTBopoB

3JICKTPOIUTOB B HEBOJTHBIX

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
oTIpoc,
n1abopaTopHbBIC
3aHSATUS




pacTBOpUTENSX.
O0pa3oBaHUE NOHHBIX
acCOIMaTOB.

13.7. Omnpenenenuie
3JEKTPONPOBOTHOCTH
pacTBOpOB.

13.8. Ilpumenenue meroga
AJIEKTPONPOBOTHOCTH
(KOHIYKTOMETpHUN) IS
OIpe/IeTICHNs CTETICHH,
KOHCTAHTHI U
TEPMOJMHAMUYECKHX
XapaKTeprC-THK

mporiecca JUCCOlaIin
c1aboro JIEKTPONIHTA.

13.9. Tlpumenenue
KOHJTyKTOMETPHUH JUIS
orpeneneHus

KOHIIEHTPAIINN PACTBOPEHHBIX
BEIIIECTB.
KonnykTomerpruueckuii aHanus3
JUTS OTIpE/IeTICHUS
KOHIIEHTPAIIUU PACTBOPEHHBIX
BEIIIECTB.
KonnykTomerpruueckuii aHanus3
(mpstmast

KOHIYKTOMETpPHA,
KOHIYKTOMETPUYECKOE
THTPOBAHUE)

14

ONEKTPOTHBIE
MOTEHIIHATIBI 1

DJICKTPOABUKYIITHC

cuisl (D/1C)

14.1. OcHOBHBIE TTOHATHSI.
14.2. MexaHu3m
BO3HUKHOBEHHUS JJIEKTPOJHOTO
noreHuana. JIBoiHon
SIIEKTPUYECKUHN CITOM.

14.3. 3asucumocts IJIC
raJqbBaHUYECKOTO DIIEMEHTa OT
AKTUBHOCTEW peareHTOB.
Ypasuenue HepHcra.

14.4. Knaccudukarms
00paTUMBIX AIIEKTPOIOB.
VYpaBuenusa HepHacra mnst
ITOTEHITHAJIOB YIIEKTPOIOB
IIEPBOT0, BTOPOT'O PO/a,
OKHCITUTENHHO-
BOCCTAHOBHUTEIHHBIX H
MeMOpaHHBIX (MOH -
CEIIEKTUBHBIX) DJIEKTPOJIOB.

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
oTIpoc,
n1abopaTopHbBIC
3aHSATUS

15

DNEeKTPOXUMUYECKHE
(rabBaHHYECKHC)
AJIEMEHTHI U TIETIH.
[Torenmomerpust

15.1. Xummdeckne
raJlbBAHHYECKHE LIETIH.
15.2. KoHUeHTpalMoOHHbIE
raJlbBAHHYECKHE LIETIH.
15.3. Huddysnonnsrii
IMOTEHIHA.

15.4. Omnpenenenuie
TEPMOJIUHAMUYECKUX
XapaKTEPUCTUK

1 KOHCTaHT PaBHOBECHUS

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATHUS




peakuuii Ha OCHOBaHUH
uzmepenuit 1C
rajJbBaHUYECKUX LICTIEH.

15.5. Ilpumenenue
uzmepenuit 1C
rajJbBaHUYECKUX

3JIEMEHTOB I ONpeNelIeHNs
KOHLIEHTpauui

pactBopoB. [loreHuromerpust
(npsmas

MOTCHITMOMETPHS,
MOTEHI[MOMETPUYECKOE
TUTPOBAHUE).

15.6. Hzmepenune DJ1C
rajgbBaHUYECKUX DJIEMEHTOB.
15.7. XuMuyeckue UCTOIHUKU
TOKa. TONIuBHbBIE

3JIEMEHTBHI.

15.8. DnexrpoxuMudecKas
KOppO3us METAJIIOB. MeTobl
3aIIUTHI OT KOPPO3HUH.

Kuneruka 16.1. OcHOBHbIE MOHATHS. Konnoksuym,
XUMHYECKUX peaknuii | 16.2. dopmanbpHas TeCTHPOBAHME,
XUMHUYECKasi KHHETHKA PeaKiui o
s YCTHBIN
ra3oBoi (haze: KHHETHYECKH oIpoc,
HEeoOpaTHMBbIE PEaKLIUH nabopaTtopHbie
IIEPBOI0, BTOPOIr'0, TPETHETO, SAHSTHS
JIPOOHOT0, HYJICBOTO
HOpsIKa.
16 16.3. Meromnl onpeaeneHus OIIK-1
HOPSIIIKA PEaKIUU
(MHTETpaNbHEIE,
muddepeHranbHbIe).
16.4. dopmanpHas KHHETHKA
HEKOTOPBIX CJIOKHBIX
peaxInii: oopaTUMEIE,
napasuiesbHble,
[I0CJIe0BATENbHBIE,
COIPSKEHHBIC PEaKIHH.
3aBUCHMOCTH 17.1. Tlpasuno Basnr - 'odda. KomnokBuym,
cKkopoctu xumudeckord | 17.2. YpaBHeHuwe AppeHmyca. TeCTHpOBaHHNE,
peakuuu ot 17.3. Omnpenenenue sHEPTUU o
TEMIIEPaTyPbI aKTUBALUU U YCTHBIN
MPEIPKCIOHEHIINAIIBHOTO ompoc,
17 MHOXHUTEIS] YPaBHEHUSI OIIK-1 nabopaTtopHbie
AppeHuyca. 3aHATHS
17.4. Css3b MexOy
ko3 urmenrom Bant - 'odda
U
9HEPTUH aKTHBALMH.
O6bmue Teopun 18.1. Teopus akKTHBHBIX Konnoksuym,
XUMUYECKON KUHETUKU | CTOJIKHOBEHUU. ['umoresa TECTHPOBAHIE,
18 AppeHunyca o CyIeCTBOBaHUH OLIK-1 yCTHBI
AKTUBHBIX MOJIEKYII.
Teopusi akTUBHBIX OMHAPHBIX OIpoc,

COyIapeHUi.

nabopaTopHbIe




[TpuHIMI cTanMOHAPHBIX 3aHATUA
(KBa3uCTaIMOHAPHBIX )
COCTOSIHUM.
18.2. Teopus nepexogHOro
cocTostHUsL. OCHOBHBIE
MIOJIO’KEHUSI U IOy CHHS
Teopur. OCHOBHOE
ypaBHEHHE TCOPHH.
TepmoguHaMuyeckas
(KBa3uTEpMOANHAMHUYECKAS )
(hopMa OCHOBHOTO
ypaBHEHHUS TCOPHUH.
Kunneruka peakunit 19.1.  OcobeHHOCTH KUHETHKU Komnoksuym,
HEKOTOPBIX THUIIOB peakuuii B pacTBopax. TECTHPOBAHKE,
19.2. Kuneruka o
(hOTOXMMHUYECKUX PEAKIIHH. YCTHEIH
19 19.3. OO6mumwe ocobeHHOCTH OIIK-1 OIIpoc,
pajualMOHHO-XUMHUYECKUX nabopaTopHbIe
peaKui. 3aHATUSA
19.4. OcobeHHOCTH KHHETUKH
LEMHBIX PeaKIil.
Kunernka 20.1.  OcHoBHBIE CTAAUH Komnoksuym,
reTepOreHHBIX reTepOreHHBIX TPOIIECCOB. TeCTHpOBaHNE,
HPOIECCOB 20.2. Juddysus. 3akoHbI yeTHbiii

Ouxka. Koapdunment

b dy3um. oIpoc,

20 20.3. Tudby3roHHas KHHETHKA OIK-1 nabopaTopHbBIC
MIPH CTAI[IOHAPHOM A HSTHS
cocrostHuA U (HYy3HOHHOTO
noroka. 20.4. OcoGeHHOCTH
MPOTEKAHUS PEAKLIN B
TBepaoH (asze.

TonoXxuMuYecKre peakiuu.
Kunernka 21.1 OcHOBHBIE TOHSATHS. Konnoksuym,
AJICKTPOXUMHUICCKIX 21.2. 3aKOHBI HJIEKTPOIH3a TECTHpOBaHHNE,
MPOIECCOB ®dapajes. .

21.3. CxopocThb YCTHBIH

3JIEKTPOXUMHUYECKUX PEAKLIAM. o1poc,

21.4. Tlomspuszamus nabopaTopHbBIC

21 AIIEKTPOIOB. OIK-1 RAHSITHSL
21.5. BnusaHue Temnepatypsl
Ha CKOPOCTh
ANEKTPOXUMHYECKUX PEAKIIHH.

21.6. Ilomsporpadus.
21.7. AmmepoMeTpuuecKoe
TUTPOBAHHUE.
21.8. KynoHnomerpusl.
Karanus 22.1. OcHOBHBIE IOHATHS. Konnoksuym,
22.2. OCHOBHBIE oco6eHvHOCTI/I TECTHPOBAHIE,
KaTaJUTUYECKUX PEaKIIUH. .
22.3. T'oMoreHHbI KaTaaus. YCTHBIH

22 I'oMoreHHOKaTaTUTUYECKHE OIIK-1 ompoc,
PEaKUuu ¢ y4aCTHEM OIHOTO U nabopaTtopHbie
JIBYX UCXOJTHBIX 3AHSITHUS

BemecTB. KUCI0THO-0CHOBHON
KaTaJu3 B
pactBopax. [lonstue o




METAJUIOKOMIUIEKCHOM
KaTajuse.

22.4. ®depMmeHTaTUBHBIN
karanu3. CyIHocTh
(hepMEHTAaTUBHOTO KaTan3a,
KHHETHKA

(hepMEHTATUBHBIX PEAKITHIA.
22.5. TereporeHHbIN KaTaius.
OCHOBHBIC MTOHSITHUSL.
Kunernueckne ocoOeHHOCTH
reTepOreHHo
KATAIUTUYECKUX PEAKLIUN.
Teopuu rereporeHHoro
Kataim3a (MyJIbTUTLIETHAS
teopus A.A. banananna,
TEOpHsl aKTUBHBIX aHcamOen
H.U. Kobo3zena,

3JIEKTPOHHAS TEOPHUS).
CoBpeMeHHBIE TEHICHITUN
pa3BUTHUS TEOPUI
TeTepPOreHHOr 0 KaTalln3a.

Konsnongnaga xumus

23 | Ilpenmer, 3aga4n u 23.1. OcHOBHBIE TAITBI
METOJbI KOJIOMTHOM Ppa3BUTUS KOJUIOUIHON XUMUH. Komnmoksuym,
XUMHUH Ponb oTedecTBeHHBIX U TECTUPOBAHUE,

3apyOCKHBIX YICHBIX B YCTHBIH
Pa3sBUTHH KOJTOW/IHON XUMHH OIK-1 ompoc,
(A.B. lymanckuii, B.

OctBanba, H.II. ITeckos, IT.A. 11abopaTopHsIe
Pebunnep). 3nadenne 3aHATHUA,
KOJJIOWTHON XMMHH B 3K3aMCEH.
pa3BUTHH (hapMaIvH.

24 | Nucnepcusie cuctemsl | 24.1. CTpyKTypa AMCIIEPCHBIX

cucreM. JlucriepcHas dasa,

mucniepcHast cpena. CTerneHb

JTUCTIEPCHOCTH.

24.2. Kiaccuduxarms

JUCTIEPCHBIX CUCTEM: IO

arperaTHOMY COCTOSTHHUIO Komnoksuym,
JUCTIEPCHOM (hasbl U TECTUPOBAHUE,
JIUCIIEPCUOHHOM Cpelbl, 1O YCTHBIH
xapaKTer N OIIK-1 oI1pocC,
B3aMMOZEHCTBUS AUCIIEPCHON naGopaTopibie
hazpl C

JUCIIEPCUOHHOM Cpenol, 1o 3aHATHS,
TTOJIBUKHOCTH JK3aMEH.
JTUCTIEPCHOM (hasbl.

24.3. Meronpl NOTy4YEHUS U

OYHUCTKH KOJUTOHMIHBIX

pactBopoB. Juamus,

3JIEKTPOIUAITH3,

yIbTpaQUIbTpaLusl.

25 | TepmoauHaMuKa 25.1. TepmoaunaMuka Konnoksuym,
TTOBEPXHOCTHBIX MOBEPXHOCTHOT'O CIIOSL. OMK-1 TECTHPOBAHKE,
SIBJICHUI [loBepxHOCTHAs 3HEPTHs o

YCTHBII

I'n60ca 1 MOBEpXHOCTHOE




HaTsDKeHne. MeTo bl
oIpe/ieNieHrs] TOBEPXHOCTHOTO
HaTsbKeHus. KpaeBoit yron
CMauyuBaHUSI.

3aBHCUMOCTH IOBEPXHOCTHOT'O
HATSDKEHUS OT

TemnepaTypsl. CBs3b
IIOBEPXHOCTHOHN YHEPIUU
['u66ca u moBepXHOCTHOMH
SHTAJBINHU. DHTAIBIIHS
cMauuBaHus 1 ko3 Pument
TUAPOPUIBEHOCTH.

25.2. TepmomuHamuka
MHOTOKOMIIOHEHTHBIX CHCTEM C
Y4ETOM IIOBEPXHOCTHOMN
SHEpruu. AcopOIus Ha
rpanuiie pasuena ¢as.
IToBEpXHOCTHO-aKTUBHBIE U
MIOBEPXHOCTHO-HEAKTHBHBIE
BelecTra. M3orepma
MOBEPXHOCTHOT'O HATSXKEHUSI.
YpaBHeHue

IInmkoBcKoro.
[MoBepxHOCTHASI AaKTUBHOCTh
IIpaBmo [rokmo-Tpayoe.
25.3. MonekynspHbIe
MEXaHU3MEBI aJICOPOITHH.
OpueHTaIms MOJIEKYII B
MTOBEPXHOCTHOM CJIO€.
OmpenerneHre TIIONMIA M,
3aHUMAaEeMON MOJIEKYJOH
MTOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA B HACHIIIIEHHOM
aJICOPOIIMOHHOM CII0€, H
MaKCHMaJIbHOMN JITHHHBI
monekyinsl [TAB.

25.4. TepMmogumHAMHAYECKUH
aHaJu3 a7CoOPOITHH.
W30bITOUHAST ancopOITus
I'n66ca. Ypapuenue
HM30TEpMBI afcopormu ['nboca
M3mepenue
azicopOIy Ha TPaHUIIAX
paszzena TBEpAOe TEJo -

ra3 ¥ TBEPHIOE TENO - KUIKOCTb.
DaKTOopHl,
BIUSIOIINE Ha aJICOPOLINIO
ra3oB ¥ PaCTBOPEHHBIX
BemiecTs. MOHOMOJEKYISIpHas
azicoporus,

YpaBHEHUE U30TEPMBI
ancop6muu Jlerrmiopa,
Opeitaanmnxa.
[onumonexymnspHas
agcopOus.

KanunnspHas koHneHcamnus,
abcopO1us,

orpoc,
nabopaTtopHbIe
3aHATHUS,
IK3aMeEH.




XeMOCOopOIHs.

26

MonekynspHo-
KUHETHYECKUE U
OIITHYECKHUE CBOMCTBA
JCIIEPCHBIX CUCTEM

26.1. bpoyHOBCcKoe
IBIDKEHHE, T Py3us,
OCMOTHYECKOE

JaBJICHHE.

26.2. CemuMmeHTAalHs.
CenuMeHTallMOHHAS
YCTOMYUBOCTh

U CeIMMEHTAMOHHOE
paBHOBecHE.
CeMMeHTaIMOHHBIN METOJT
aHanm3a.

26.3. Paccesnue u
TOTJIONIEHUE CBETA. Y paBHEHUE
Pastes.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
01poc,
nabopaTopHbIe
3aHATHUS,
9K3aMEH.

27

Crtpoenue u
3NIEKTPUUYECKUH 3apsiz
YaCTHUIL] TUCIIEPCHON
(hasmr
DNEKTPOKUHETHICCKIE
SABJICHUS

27.1. TIlpupona
3JIEKTPUUYECKUX SIBIICHUM B
JTUCTIEPCHBIX

cucremax. MexaHu3m
BO3HHNKHOBCHUS
AJIEKTPUYECKOTr0 3apsijia Ha
TpaHuIle pa3/ena ABYyX

(ha3. CtpoeHue JBOWHOTO
AJIEKTPUIECKOTO CIIOSI.
Mutienia, CTpO€HHE MUTIEIUTBI
30715, 3apsm u
3JIEKTPOKUHETUYECKUMN
MOTEHLM AN KOJUIOMIHON
YaCTHIIBI.

27.2. BrusH#E 3JIEKTPOITUTOB
Ha 3JIEKTPOKUHETUYECKU I
noTeHuai. fABieHue
Tepe3apsaKy B AUCIIEPCHBIX
CUCTEeMax.

27.3. DICKTPOKHHETHYCCKHE
SIBJICHUS. DJIEKTpodopes.
CBs13b 271eKTPOohOpETHIESCKOH
CKOpOCTH

KOJUTOUTHBIX YaCTHI] C UX
AJIEKTPOKUHETHIECKAM
MTOTEHIINAJIOM (YpaBHEHUE
I'enbmromnbua -

CMOITyX OBCKOT0).
DnexTpodopernyeckas
TTOJTBUKHOCTb.
OneKTpoPOPETUIECKIE METOIBI
WCCIIeZIOBaHUA B (hapMaInu.
27.4. DnekTpoocMoc.
DNEKTPOOCMOTHYECKOE
W3MepeHue
3JIEKTPOKHHETUYECKOTO
noreHuana. [Ipakrnyeckoe
PUMEHEHHE IIEKTPOOCMOca B
dhapmanmu.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
oTpoc,
nabopaTopHbBIC
3aHATHS,
HK3aMEH.




28

YcronuuBoCcTh U
KOaryJsius

AUCIICPCHBIX CUCTEM

28.1. Kuneruueckas u
TEPMOIMHAMUAYCCKAS
YCTOMYUBOCTH JAUCIIEPCHBIX
cucTteM. Arperanus u
CeAUMEHTAIIUS YaCTHII
JUcriepcHol (asbl. DakTopsl
ycrouuBoctH. Koarynsius u
(dakropsl, ee

BBI3BIBaronue. Kunerrnka
Koarynsaiuuu. MeienHas

u ObIcTpas koaryssius. [Topor
KOAryJIsIIuu, ero
onpexnenenue. [Ipasuno
lynpue-I'apau.
YepeoBaHUE 30H KOATYJISILIUN.
Koarymsust 30meit

CMECSIMU 3JICKTPOJIUTOB.

28.2. TeneoOpa3oBaHue
(>kenmaTUHUPOBAHUE).
Konnouanas 3auura.
T'erepokoarymsuusi.
TlenTm3amus.

28.3. Teopuu KoaryssIIuH.
AncopOinoHHas Teopus
®peitnnuxa. Teopus
YCTOMYHMBOCTH JUCIIEPCHBIX
cucreMm Jlepsaruna-Jlannay-
®deppes-OpepOeka.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
01poc,
nabopaTopHbIe
3aHATHUS,
9K3aMEH.

29

Pasnrble kitaccel

OUCIICPCHBIX CUCTEM

29.1. Apnpo3onu u ux
cBoiicTBa. [lonyueHue,
MOJIEKYISIPHO-KUHETHYECKIE
CBOIICTBA.

DNIeKTpUIECKHE CBOMCTBA.
ArperatuBHas

YCTOMYNBOCTD U (DAaKTOPEI, e
OIIpeNeNsIoNue.
Pazpymenue. [Ipumenenue
a’po30JIei B hapMarium.
29.2. Tlopowmku u ux
cBoiicTBa. CIeKNBAEMOCTD,
TPpaHyINPOBaHUE U
pacIbUISIEMOCTh TTOPOIITKOB.
[Ipumenenue B papmariim.
29.3. CycneH3uu 1 Ux
cBoiictBa. [lomyuenue.
YceroiuuBocTh U
orpenenstonue ee hakTopsl.
Ol (% E11176:8
CennMeHTallMOHHBIA aHAJIN3
cycnensuil. Ilensl. [lacTel.
29.4. DMynbCUU U UX CBOMCTBA.
ITonyuyenne. Tunst
3MYJIBCUI. OMYNbraTopsl U
MEXaHHU3M UX JCHCTBHA.
OO6parenue ¢a3 IMyIbCUN.
Y CcTONYMBOCTB 3MYJIBCUH U €€
HapyumeHue. PakTopsl

OIIK-1

KosmokBuym,
TECTHUpPOBAHUE,
YCTHBIN
oTIpoc,
n1abopaTopHbBIC
3aHATHUS,
HK3aMEH.




YCTOMYUBOCTU 3MYJIbCUM.
Koanecnennus. CsolicTBa
KOHIIEHTPUPOBAHHBIX U
BBICOKOKOHIIEHTPUPOBAHHBIX
sMyisbeuid. [Ipumenenne
CYCIIEH3UH U 3MYJIbCUH B
(hapmarmn.

30

Muuenspssie
JUCIIEPCHBIE CUCTEMBI

30.1. KommougHble CHCTEMEI,
00pa3oBaHHEIC
MTOBEPXHOCTHO-aKTHBHBIMHU
BEIIICCTBAMH.

30.2. Murnemioo0pa3oBaHue B
pactBopax MITAB.
TepmoguHaMuka
MHUIIEIII000pa30BaHMSL.
Kputrnaeckast KOHIIEHTpAIUs
MHUIIEIIII000pa30BaHMS,
METO/IbI €€ ONPEICTCHHMS.
30.3. Comrobunuzams u ee
3HaueHue B (papmanmu.

30.4. MunemisapHsie
KOJIJIOUTHBIEC CHCTEMBI B
(hapmanuu.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
01poc,
nabopaTopHbIe
3aHATHS,
9K3aMEH.

31

BricokomorekynsapHbie
coequaenus (BMC) u
HX PacTBOPHI

31.1. MonekynspHble
KOJUTOHTHBIE CUCTEMBI.
Meronpl

noyaennss BMC. Kiaccht
BMC.

31.2. CgolicTBa MOMMMEPHBIX
neneid. [ mOkocTs nemet
noJMMepoB. BHyTpeHHee
BpalleHUE 3BEHHEB B
makpomonekymax BMC.
31.3. Kpucrammaeckoe u
amopdnoe cocrossurne BMC.
31.4. HabOyxanwue u
pactBopenre BMC. MexaHn3m
HaOyxanus. TepmoaumHamMIKa
HaOyXaHus U

pactBopenus BMC. Bnusinue
pa3IuYHBIX (PaKTOPOB

Ha CTereHb HaOyXaHusl.
JInoTrponHbIe psIBI HOHOB.
31.5. Peonoruueckoe
cBoiicTBa pacrBopoB BMC.

VY nenbHasi, IpUBeACHHAS U
XapaKTepuCTUYeCKast
BSI3KOCTh. Y paBHEHHE
[lTaymuarepa u ero
Moauukanus. OnpeneneHue
MOJISIPHOM MacChI

noiauMepa
BUCKO3MMETPHYECKIM
METOJIOM.

31.7. TlomumepHsbie
HE3JICKTPOJIMUTHL U
MTOJIMAIICKTPOJIUTHI.

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIH
oTpoc,
nabopaTopHbBIC
3aHSATHS,
HK3aMEH..




[onnamdonuTer.
Uzosnekrpuueckas ToUKa
noIuaM(OIUTOB B METOJIBI €€
oIpeeIeHusI.

31.8. Ocmoruueckue
cBoiicTBa pactBopos BMC.
OcmoTH4ecKoe 1aBieHne
PacTBOpOB MOJIMMEPHBIX
HEIEKTPONUTOB. OTKIOHCHUE
OT 3aKoHa BaHr -

Todda. Ypasuenue [Namnepa.
Ompenenenne

MOJIIPHOM MacChl ITOJIMMEPHBIX
HE3JIEKTPOJIUTOB.
MemOpaHHOE paBHOBECHE
JlonHaHa.

31.9. ®axTopsl yCTOMYHUBOCTH
pactBopoB BMC.
BricanuBanue, noporu
BbIcajMBaHus. JINOTpomHbIe
PAIBI HOHOB. 3aBUCHMOCTD
MIOPOTOB BBICAJTUBAHUS
nonuampoauToB ot pH cpembi.
31.10. Koanepsanus.
MuxkpokoaltiepBalius.
Bbuonoruueckoe 3Ha4eHuUE.
MuxkpoxkarncyiaupoBaHuUe.
31.11. 3acrynneBaHue.
Brusiaue paznumaHbIX GakTopoB
Ha

CKOpPOCTb 3aCTyTHEBaHUSI.
Tuxcorponus cTyaHen

u reneir. CHHEpe3nc CTyTHEH.
Crynau B

thapmammn. nddysus u
TIEPUOANYECKIE PEaKITUU

B CTYJHSIX U TEIX.




Tadauua 2. O01mass TPyA0eMKOCTh JUCHMILIMHBI COCTABJsIET 6 3a4ETHBIX

enuHuIl (216 akageMHUYECKHX YacoB)

BUJI PABOTHBI TpyaoeMKoOCTb, Yachl
3 cemecTp | 4 cemecTp Bcero
OO0uiasi TPy10€eMKOCTb AUCHUILIMHBI (B Yacax) 108 108 216
KonTakTHas padora B yacax: 54 54 108
Jlexuuonnsle 3ausaTus (JI) 18 18 36
[IpaxTnueckue 3anstus (113) He He -
IpeayCMOTPEHBL NpeayCMOTPEHBL
Cemunapckue 3ansatus (C3) He He -
NpeayCMOTPEHBL MpeayCMOTPEHBI
JlabopaTtopusie paboTs (JIP) 36 36 72
CamocrosiTesibHas padoTa (B yacax) 54 27 81
PacuerHo-rpaduueckoe 3amanue (PI°3) He He -
MpETYCMOTPEHO MpEeAYCMOTPEHO
Pedepar (P) He He -
MPEIYCMOTPEH MIPESYCMOTPEH
Dcce (D) He He -
MpETYCMOTPEHO NpEeAYCMOTPEHO
KonTtpomnsHas padora (K) He He -
MpEeaYCMOTPEHO MpeaYCMOTPEHO
CamocTosITeTbHOE U3YUYECHHE Pa3/ICIOB 54 27 81
Kypcosas padora (KP) - - -
Kypcogoii npoexT (KII) - - -
IMoaroroBka W NPOXOXkKAeHHE NPOMEKYTOUYHOM - 27 27
arrecTaunu (KOHTPOJIb)
Bua npomeskyTo4HOI aTTecTannu - IK3aMeH IK3aMeH

HGKHI/IOHHBIC 3aHATHUA

Taoauua 3. JleknuoHubie 3aHATHSA

No HaumenoBanue paszaena | Coneprxanue paszjena
| 2 3
dusznyeckas XUMHUs
1. | Jexuus 1 1. Ilpenmer, 3aaaun, pa3zenbl, METO/IbI, UCTOPHS PAa3BUTHS (PU3UIECKOMN
Beenenue. OcHOBHBIE XUMUHU
MOHATHS XMMHYeCKOH 2. VneanvHble U peanbHbIC Ta3bl.
Tepmogunamuku. HyseBoe | 3. OCHOBHBIC TOHATHS XUMHYIECKOH TEPMOTUHAMHUKH.
U MepBoe HaYaJIa 4. HyneBoe Havaso (Hy/1eBOH 3aKOH) TEPMOIUHAMHUKH.
TePpMOIMHAMMKH. 5. IlepBoe Hauaino (TepBEIi 3aKOH) TEPMOANHAMHUKH.
6. HexpyroBrie mpoIeccH.
7. Tepmoxmmus. 3akoH ['ecca.
8. 3aBHCUMOCTD TEIIOBEIX APPEKTOB OT TEMIEPATypHl. Y paBHEHHE
(3akon) Kupxroda.
2. | Jeknus 2 1. ®opMyIUpPOBKH BTOPOro Ha4ajaa TEPMOAUHAMHUKH.
BTopoe u TpeTbe HaYaAIA 2. DHTpOnHSI.
TEPMOAMHAMHUKH. 3. Huxn KapHo.
JHTponus. 4. Obmiee cOOTHOIIEHHE AJIs IEPBOTO ¥ BTOPOro Hadajl TEPMOANHAMHKH.
XapakTepucTuiyeckue 5. I3MeHeHne SHTPONMH B Pa3iINYHbBIX MPOIECCaX B 3aKPBITOH CHCTEME.
$pyHknmm. 6. TpeTpe HavaIO TEPMOAMHAMHUKH.




Tepmonnnammnka
XHMHU4Y€CKOIr0 PABHOBECHSI.

7. Xapakrepuctuueckue GyHKIHMU. TepMOANHAMUYECKHE TIOTEHIIHAIBL.
Oneprus ['enpmromnsia (cBoboaHas sHeprusi). DHeprust [ mo66ca
(cBOOOHAS SHTAJBITHS).

8. TepMoaMHAMHUYECKHE YCIIOBHSI CAMOIIPOU3BOJIEHOTO ITPOTEKAHMS
Tporecca U JOCTHKEHHS COCTOSIHUS PAaBHOBECHUS.

9. Xumnueckuii noreHuuan. OyruTUBHOCTh U aKTUBHOCTh. CTaHIapTHOE
COCTOSIHUE BELIECTBA.

10. Ypapuenus ['u66ca-I'enmsMromneIia.

11. TlonaTHE O XUMHUYECKOM pPaBHOBECUU. TepMOIMHAMUYECKHE YCIOBUS
XMMHYECKOTO PaBHOBECHSI.

12. 3aKkoH AEHCTBYIOMINX Macc M ero TepMOANHAMUYECKOe 0O0CHOBaHHE.
CBsI3b MeX/Ty KOHCTAaHTaMU XMMUYECKOTO PABHOBECHSI, BBIPAKEHHBIMHU
Pa3TUYHBIMU CITIOCOOAMHU.

13.YcnoBHas KOHCTaHTa PaBHOBECHSI.

14. YpaBHeHHEe U30TEPMbI XMMUYECKOH peakiuu (M30TepMbl BaHT -
Todda).

15.3aBHCHMMOCTh KOHCTAHTBI XUMHYECKOT'0 PABHOBECHSI OT TEMITEPATYPhI
16. OcoOeHHOCTH TeTepOreHHbIX XUMHYECKUX paBHOBeCHH. CriocoObI
pacdera XMMHUYECKHX PaBHOBECHH.

Jlexknus 3
Tepmoannamuka ¢ga3oBbIX
paBHoBecuii. PaBHoBecus
TBePABIX U KUAKHX a3 B
JABYXKOMIIOHEHTHBIX
cucremMax.

. OCHOBHBIE TIOHSTHSI.

. TepmonnHamuueckue yciaoBust (pa30Boro paBHOBECHSI.

. [IpaBuio ¢a3 I'uddca.

. ®a30BbIE NIEPEXOABI.

. OJIHOKOMHOHCHTHBIC 3aKPBITHIC CUCTEMBI.

. Ypaeuenue Knaneiipona — Knaysuyca.

. ﬂHar’paMMbI COCTOsSHUA 6I/IHapHBIX CUCTEM — JUarpaMmbl IJIaBKOCTH.

. bunapHble cucteMbl HEU30MOP(PHO KPUCTATUTU3YIOLIUXCS BEIECTB C
MPOCTOM IBTEKTUKOH (HE 00pa3yIOIINX XUMUYECKUE COSTUHECHNS).

9. CucreMbl U3 KOMIOHEHTOB, HEOTPAHUUEHHO PACTBOPUMBIX APYT B JIpyre
(KpUCTAILTM3UPYIOIMX CSL K3OMOP(HO) KaK B HKHUKOM, TaK U B TBEPJOM
COCTOSIHUH, HE 00pa3yoIINX XUMUUECKUX COCANHEHU.

10. Cucremsl ¢ HEOrpaHMYEHHOM B3aUMHOM PaCTBOPUMOCTHIO
KOMIIOHEHTOB B JKHIKOM COCTOSIHUH, HE 00pa3yIOIMX XUMHIECKHE
COEIMHEHUSL.

11. Cucremsl, KOMIIOHEHTBI KOTOPBIX 00pa3yOT yCTONYHBEIE (TLIaBSIIHECS
KOHT'PY?HTHO) XMMHUYECKHE COETUHEHMUS.

12. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yrOT HEYCTOWYUBBIC
(TImaBsIIMECs] HHKOHTPYHTHO).

01NN DA WK —

Jleknus 4
PaBHoBecHd KUIKHH
pacTBop — nap B
JBYXKOMIOHEHTHBIX
3aKPBITHIX CHCTEMAX.
PacTBopsbI.

1. OcHOBHBIE TOHSTHSI.

2. Knaccugukanusi OMHApHBIX KUAKUX PACTBOPOB.

3. 3akoH Paysist u ero TepMoHaMIYECKOe 0OOCHOBAaHHE.

4. 3aBHCHMOCTb AaBJIEHUS HACBHIIIECHHOTO ITapa HaJ PaCTBOPOM OT COCTaBa
pactBopa. 3akoHbl KoHOBasOBA.

5. B3auMOCBsI3b COCTAaBOB paBHOBECHBIX XKHAKOH (Da3bl U mapa B OMHAPHBIX
CHCTEMax IMOJHOCTHIO B3aMMHO PaCTBOPUMBIX JKuAKocTed. [IpaBuino
peIyara.

6. OcHOBHBIE TUTIBI AUarpamMM kureHus (P = const) u nuarpamMm
yrnpyroctu napa (T = const) s OMHAPHBIX CHCTEM MOJTHOCTHIO B3aHMHO
PacTBOPUMBIX KUAKOCTEH.

7. 3axoHBI Bpesckoro.

8. HarpeBanue u oxnaxaeHne OMHAPHON CMECH JIETYIHX JKAIAKOCTEH.

9. [leperonka u peKTUPUKAIIHS.

Jlexknusa 5

bunapHbie cMecn
JKHAKOCTEH ¢
OrpaHUYeHHON B3aMMHOMI
PACTBOPUMOCTBIO.
Pacnipenenenue Tpernero
KOMIIOHEHTA MEXKAY ABYMH
HEeCMeIIMBAIOIMMHUCS
JKMIAKUMU (pa3zamu.
Ikcrpakuus. CBoiicTBa

1. buHapHBIE CHCTEMBI, B KOTOPBIX B3aUMHAsI pACTBOPUMOCTD KUIKOCTEH
YBEITUYHBAETCS C POCTOM TEMIIEPATYPHI.

2. burapHBIEe CHCTEMBI, B KOTOPBIX B3aMMHAsI pACTBOPUMOCTH JKUAKOCTEH
YBEITMYNBACTCS C TIOHIDKEHHEM TEeMITePaTypHI.

3. buHapHbI€ KUAKHE CUCTEMBI C BEpXHEH U HIKHEH KPUTUYECKUMU
TEMIIEPATYpaMU PACTBOPEHHUS.

4. PaBHOBECHOE /TaBIICHHE HACKHIIIEHHOTO Mapa HaJ CMECBI0 IBYX
JKUAKOCTEN, HE pACTBOPSIOLIMXCS HEOTPAHUYEHHO JAPYT B IpyTE.

5. Ileperonka ¢ BOASHBIM MapOM.

6. 3axoH pacnpenenenus Hepacra. KoHcranTa pactpenencHus.




pa30aBJIeHHBIX PACTBOPOB.

7. Okcrpakmus. KosdumnmenT pacnpenenenus. CTeNeHb NU3BICUCHUS
(daxrop n3BNIEYEHUS, IPOLEHT SKCTpaKIWn). DaKkTop pasneneHus ABYX
BEIIECTB. Y CIIOBHS pa3/eeHus ABYyX BemecTB. KOHCTaHTa SKCTpaKIHy.
8. BrusiHne pa3nuuHbIX ()aKTOPOB Ha MPOLECCH! SKCTPAKINHU (BIUSIHUE
o0beMa SKCTpareHTa M Yucia MociieI0BaTeIbHBIX SKCTPAKINH; BIUSHUC
pH BoxHOI# (ha3bl; UCTIONB30BaHNE MACKHPYIOIIUX areHTOB; B3aUMHOE
BJIMSTHUE SKCTParupyeMbIX BEIIECTB; TOABICHHE SKCTPAKIHH).
[IpumeHeHne SKCTpakyy B papMaryy.

9. KonnuraTuBHbIE CBOMCTBA paCTBOPOB.

10. TloBslIIeHNe TeMIepaTyphl KUIIEHHUs pacTBOpA HEJIETY4ero BelecTBa
TI0 CPAaBHEHHUIO C TEMITEPaTypOl KHITEHHUSI YUCTOTO PACTBOPUTEIS.
D0ymuockomnus (30ynnoMeTpus).

11. TloHmxeHune TeMIepaTypbl 3aMep3aHus pacTBOpa HENETY4ero
BEILIECTBA 110 CPAaBHEHHIO C TEMIIEPATYPOM 3aMep3aHHsl YUCTOI0
pactBopuTens. Kpuockomnusi.

12. Ocmoc. O6paTHBIH 0cMOC. Y TBTpaQUIbTPAIIHS.

13. Omnpenenenuie MOISIpHON Macchl paCTBOPEHHOT' O BEIIIECTBA I10
OTHOCHTENIFHOMY YMEHBILIEHUIO IaBJICHHsI HACBIIIIEHHOTO IIapa
pacTBOPUTEINSI HaJl PACTBOPOM.

14. PacTBOPHMOCTB T'a30B B *KUIAKOCTIX. 3akoH ['eHpu. YpaBHeHHE
CeueHoBa.

Jlexkuus 6

PaBHOBecusi B pacTBOpax
3JIEKTPOJIUTOB.
IIporosmTHYecKne
paBHOBecHs B BOIHBIX
pacTBoOpax cjaadbIx
3JIeKTpoIuTOB. BydepHbie
cucTeMbl (PacTBOPHI).

1. [IpoBOHMKH TIEPBOTO U BTOPOT'O poja.

2. Teopus SNEKTPOIIUTHIECKON IUCCOUAIINN

C. Appennyca.

3. 3akoH passenenust OcTBanbpa.

4. AXTHBHOCTD U KO3()(DUIIMEHTHI aKTUBHOCTH DJIEKTPOJIUTOB.

5. IIporonuTuyeckre paBHOBECHS B BOIHBIX PACTBOPAX.

6. IIporonuTUyeckue paBHOBECHS B HEBOJHBIX PACTBOPUTEISX.

7. PaBHOBecHs B pacTBOpax KHCIOT U ocHOBaHUM. KoHcTanTa
KUCIOTHOCTH U pH pacTBopoB cnadbix kucaoT. KoHcTaHTa OCHOBHOCTH U
pH pacTtBopoB citabbix OCHOBaHHHA.

8. 'mapomnu3. KoHcTaHTa 1 cTeneHs ruaponu3a. Beruncienue 3HadeHnit
pH pacTBOpOB coJieil, IOABEPraOIIUXCS THAPOIIHU3Y.

9. bydepnbie cucremsl (pacTBopsl). 3HaueHus: pH Gy epHbIX pacTBOPOB.
bydepnas cucrema, conepkanias cnadyro KHCIOTY U ee colib. bydepHas
CHCTeMa, coJepxaias cinadoe OCHOBaHHUE U ero coib. bydepHast eMKOCTb.
3HaueHre Oy(depHbIX CHCTEM.

Jlexknus 7

PacTBOpBI 371€KTPOTUTOB
B HEPaBHOBECHBIX
yCJI0BHSIX.
JJIeKTPONPOBOAHOCTH
PacTBOPOB 3J1eKTPOJTUTOB

1. CxkopocTh ABIKEHUSI HOHOB B pacTBope. Urcia nmepeHoca HOHOB.
2.Y nenbHast 3EKTPONPOBOIHOCT (yIEIbHAS JIEKTPUIECKAsT
MPOBOIUMOCTh) PACTBOPOB JIEKTPOIUTOB.

3. DKBHUBaJICHTHAsS ¥ MOJISIPHAS 3JIEKTPOIPOBOTHOCTD (JJIEKTpHUYeCKas
MPOBOJUMOCTb) PACTBOPOB JIEKTPOIUTOB.

4. 3akoH He3aBHCHMOTO IBIKeHNS HOHOB Konbpayma. [IpenensHbie
TIOZBMKHOCTH HOHOB.

5. IlpuMeHeHe TEOpUH CHIIBHBIX 3JIEKTPOIUTOB IS OOBSICHEHNS
0COOEHHOCTH 3JIEKTPOMPOBOJIHOCTH PACTBOPOB.

6. OcoOEHHOCTH 3JIEKTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIHUTOB B
HEBOJHBIX pacTBopuTenix. OOpa3oBaHHE HOHHBIX aCCOIHATOB.

7. OnpeneneHue 3MeKTPOIPOBOIHOCTH PACTBOPOB.

8. [IpumeneHe MeToa AIMEKTPONPOBOAHOCTH (KOHAYKTOMETPHHN) IS
OIPEEIEHHs CTENCHN, KOHCTAHTHl M TEPMOIMHAMUYECKUX XaPAKTEPUCTHK
TIpolecca ANCCONMAINH C1a00r0 IEKTPOIHTA.

9. IlpuMeHeHre KOHAYKTOMETPUH ISl ONPEeNeHNs] KOHIIEHTPaIiu
pacTBOpeHHbIX BemiecTB. KoHayKTOMETpUYecKuil aHanu3 Juist
OIpeENeHNs KOHIICHTPAIINN PACTBOPEHHBIX BEIECTB.
Konnykromerpudeckuii ananu3 (MpsiMast KOHIYKTOMETPHS,
KOHJYKTOMETPHIECKOE THTPOBAHUE).

Jlexknus 8

DJIeKTPOAHBIE
NOTEHIHATDBI U
IEKTPOABHIKYLIHE CHIIBI
a0).

DJIeKTPOXHMHUYeCKHe

1. OCHOBHBIE MTOHATHS.

2. MexaHu3M BO3HMKHOBEHHUSI 3JIEKTPOAHOI0 MOTeHUuana. /BoiHoi
SNEKTPUUYECKHH CIIOM.

3. 3aBucumoctsb J/]C ranpbBaHHYECKOr0 PJIEMEHTa OT aKTHBHOCTEH
peareHToB. YpaBHeHue HepHcra.

4. Knaccudukarmst oOpaTuMBIX 3JEKTpoaoB. Y paBHeHHss HepHera s




(ranbBaHNYeCcKHUe)
3JIEMEHTHI U HeIn.
MMorenunomerpus.

TOTEHLIMAJIOB 3JIEKTPOAOB MIEPBOr0, BTOPOT0 POAA, OKUCIUTEIBHO-
BOCCTAHOBUTEIIFHBIX M MEMOPAHHBIX (HOH — CEJICKTUBHBIX) AIICKTPOJIOB.
5. XuMuyeckue rajJbBaHU4eCKUe LEIH.

6. KoHuieHTpalimoHHbIE TallbBAHUYECKHUE LICTIH.

7. Auddy3noHHEIH TOTEHIHAI.

8. Ompenenenre TEPMOAMHAMUYECKUX XapaKTEPUCTHUK U KOHCTAHT
paBHOBeCHsI peakiiiii Ha ocHoBaHUM u3MepeHnit 3 /]C rajbBaHnYecKUX
uenei.

9. Ilpumenenue n3amepenuit JIC raapBaHUUYECKUX DJIEMEHTOB JIJIS
oIpeeNIeHHs KOHIICHTpaluii pacTBopoB. [loTeHImoMmeTpus (psmast
MOTEHIIMOMETPHS, TTOTCHIIMOMETPUICCKOE TUTPOBAHHUE).

10. Uzmepenue 3/]C ranbBaHUYECKUX SJIEMEHTOB.

11. Xumudeckre UCTOYHUKHY TOKA. TOIUTUBHBIE SJIEMEHTHI.

12. DnexTpoxuMHuyecKkasi KOppo3usi METAJII0B. MeToIbl 3alIUThl OT
KOppO3UH.

Jlexknus 9

KuHeTHKa XUMIYEeCKHX
peakuuii. 3aBUCUMOCTH
CKOPOCTH peaKnuu oT
Temneparypsl. O0mue
TEOpUH XUMUYECKOH
KHHETHKH.

1. OCHOBHBIE TOHATHS.

2. ®opManibHas XMMHYEcKasi KHHETHKA PEeaklfid B Ta30Boi (ase:
KWHETHYEeCKH HeoOpaTHMBbIe PEakiMy MEpBOro, BTOPOro, TPETHETO,
JpOOHOTO, HYJIEBOTO MOPSIIKA.

3. Metozpl onpesienenus opsKa peakiuy (MHTerpajbHbIe,
nuddepeHIranbHbIE).

4. ®opMmainbHas KUHETHKA HEKOTOPBIX CJIOXKHBIX PEaKIHii: 00paTUMBbIE,
napaJuieNnbHble, MOCIeI0BaTENbHbIC, CONPSIKEHHbBIE PEAKIIHH.

5. [IpaBuio Baut — lNodda.

6. YpaBHeHHe AppeHuyca.

7. OnpenesneHue SHEPT Y aKTUBAIMU U TIPEPKCIIOHEHIIMAIBHOTO
MHOXHTEIN ypaBHEHUsI AppeHuyca.

8. Ces3p Mexy koo duimenrom Banr — N'odda 1 sHeprum akruBanmm.
9. Teopus aKTHBHBIX CTOJIKHOBEHUH. | umoTe3a Appenuyca o
CYILLIECTBOBAHMHU aKTHBHBIX MOJIEKYI. Teopust akTHBHBIX OMHApPHBIX
coynapenuil. [IpuHIun cTannoHapHBIX (KBa3UCTAIIMOHAPHBIX) COCTOSIHUH.
10. Teopus nepexoaHoro coctosHusi. OCHOBHBIE MTOJIOKEHUS U
JomyieHus Teopud. OCHOBHOE ypaBHEHHE TeOpuH. TepMoauHaMIYecKas
(kBazutepMoMHaMHUYecKasi) opMa OCHOBHOI'O YPAaBHEHUS TEOPHUH.
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Jexuus 10

Kuneruka peakuuii
HEKOTOPBIX THIIOB.
KuneTuka rereporeHHbIX
npoueccoB. Kuneruka
IIEKTPOXUMHYECKUX
NPOLECCOB.

1. OcobeHHOCTH KMHETHKH PeakIuii B pacTBOpax.

2. KuneTrka (OTOXUMHYECKUX PEaKIH.

3. OcoOeHHOCTH KHHETHKH IIEMTHBIX PEaKIHi.

4. OcHOBHBIE CTAJMH T€TEPOTreHHBIX MIPOIIECCOB.

5. Anddy3us. 3akonsr Guka. Koaddunument nuddyzum.

6. OcobeHHOCTH TIPOTEKaHusl peakiuii B TBepoi (aze. Tonoxumudeckne
peakiuu.

7. 3axoHsl 3nexTponuza Dapanes.

8. CKOpOCTB IEKTPOXUMHIUIECKIX PEAKIIUIA.

9. [onspuzanus 3IEKTPOIOB.

10. BrnusiHEe TeMIiepaTyphl Ha CKOPOCTh JIEKTPOXHUMHYECKUX PEaKIUi.
11. AMmepomeTpudecKoe TUTPOBAHHE.

12. Kynornomertpusi.
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Jlexknus 11
Karanus

1. OcHOBHBIC MTOHATHS.

2. OCHOBHBIE OCOOCHHOCTH KaTaJTUTUIECKUX PEAKIIUH.

3. l'omoreHHbIi KaTanu3. | OMOTeHHOKATaTUTHIECKAE PEAKITUH C
y4JacTHEM OIHOTO M IBYX HCXOJIHBIX BellecTB. KHCIoTHO-0CHOBHOM
KaTaJiu3 B pacTBopax. [IoHATHE 0 METAUIOKOMIIEKCHOM KaTaln3e.

4. ®depmenTaTuBHBIN KaTanu3. CymHOCTh PEPMEHTATHBHOTO KAaTaJIN3a,
KWHETHKa (PEpMEHTaTHBHBIX PEAKIHA.

5. l'ereporennsiii katanus. OCHOBHBIE MOHATHSA. KuHeTHUeCKne
0COOEHHOCTH TeTePOreHHO KaTAIUTHYECKUX peakiuii. Teopun
TeTepPOreHHOro KaTann3a (MynbTHIDIeTHAS Teopus A.A. banannnHa,
Teopusi akTUBHBIX aHcamOuneit H.M. Kobo3eBa, a1nekTpoHHast Teopust).
CoBpeMeHHbIE TEH/ICHIINY Pa3BUTHS TEOPUil TeTepOreHHOr0 KaTain3a.

Komnongnas xumMus

1 2l Jlexkuus 1

‘ 1. OcHOBHBIE ATaIIbI Pa3BUTHA KOJ'IJIOI/I,I[H()ﬁ XuMud. Pollb 0TeueCcTBEHHBIX




Ipeamer, 3aqa4u u
METOAbI KOJLJIOWIHOMH
xumuu. {ucnepcHbie
CHCTEMBIL.

1 3apyOeXHBIX YUEHbIX B Pa3BUTHUH KOJUIOWAHON Xumun (A.B.
Hymanckwii, B. OctBanbn, H.II. ITeckos, I1.A. PeOunmep).

2. 3HaueHre KOJUTOMTHOM XHMMUH B Pa3BUTHHU (apMaliyiy.

3. CtpykTypa aucriepcHbIX cucteM. Jlucriepcras dasa, muctiepcHas cpesa.
CreneHp AUCHIEPCHOCTH.

4. Knaccuukanus TUCIIEpCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHHIO
JWICTIEPCHOM (ha3bl M JUCTIEPCUOHHOM Cpe/ibl, TI0 XapaKkTepy
B3aMMOJICHCTBHS AUCTIEPCHON (a3bl C JUCIIEPCHOHHON CpeIon, TI0
TO/IBY)KHOCTH JIUCIIEPCHON (ha3bl.

5. Metonpl MOTYYeHUS M OUUCTKH KOJIOUJHBIX PacTBOpOB. Juamnus,
ANEKTPOAHNAIN3, YIETPApHILTPALIUSL.

13

Jlexuus 2
TepmomnHamuka
NOBEPXHOCTHBIX SIBJICHUM

1. TepmoarHamMKKa IOBEpXHOCTHOTO ciiosi. [loBepXHOCTHASI SHEPTHS
I'n66ca 1 MOBEpXHOCTHOE HATSHKEHUE. MeTO/Ibl ONpeIeeHHsI
MOBEpXHOCTHOr'0 HaTshKeHHs1. KpaeBoit yron cMaunBanust. 3aBUCUMOCTh
TIOBEPXHOCTHOT'O HATSHKEHHS OT TeMnepaTypbl. CBs3b NOBEPXHOCTHON
sHepruu ['nbOca 1 MOBEPXHOCTHOM SHTAIBIMU. DHTAIBIINS CMAYUBAHUS U
KO3 PHUIMEHT TUIPOPHIBHOCTH.

2. TepmonuHaMUKa MHOTOKOMITOHEHTHBIX CHCTEM C YYETOM
MOBEPXHOCTHOM 3HEpruu. AcopOius Ha rpaHulle paszaena ¢as.
HOBerHOCTHO-aKTHBHLIC 1 MMOBEPXHOCTHO-HCAKTHBHBLIC BCIICCTBA.
N3otepMa noBepXHOCTHOIO HATsHKEHUs. Y paBHeHue [InikoBckoro.
IloBepxHOCTHAsI aKTUBHOCTb.

3. MonekynsipHble MeXaHU3Mbl ajcopOiun. OpHeHTanys MOJIEeKYI B
MOBEPXHOCTHOM ciioe. OnpeierieHne Iomaan, 3aHIMaeMoN MOJIEKYIT01
MOBEPXHOCTHO-aKTHBHOT'O BEILIECTBA B HACKHIIEHHOM aJICOPOIIMOHHOM
clioe, 1 MaKCUMaJIbHOM JUTMHHBI Mosiekyis! [TAB.

4. TepmonuHaMUueCKuil aHaU3 aacopOLUn. Y paBHEHUE U30TEPMbI
ancop6uuu ['n66ca. dakropsl, BIUsIONIME HA aJCOPOIMIO T'a30B U
PACTBOPEHHBIX BelIeCTB. MOHOMONEKYIIIpHAs afacopOuus, ypaBHEHHE
n3otepMsl ancopomun Jlenrmiopa, @perinanuxa. [lomumonexynapaas
ancop6ums. KanumisipHast koHneHcanus, abcopOLust, XeMocopOoLusi.

5. Ancop6buwus snektponuros. Hecnienuduueckas (3KBUBaJIeHTHAs)
ajcopOumst HoHoB. V3ouparensHas agcopouust nonos. [Ipasuiio [lanera —
dasnca. MonooOMmenHast afacopOuust. MoHUTHI 1 UX Kiaccu(UKaIus.
OOmeHHast eMKOCTh. [IprMeHeHre HOHUTOB B (hapMalluH.

6. Xpomarorpadus (M.C. lIger). Knaccudukarms xpomarorpapuaeckiux
METO/IOB 110 TEXHUKE BBIIOJIHEHHS M [I0 MEXaHU3MY Iporecca.
I'enbdunbTparus. [Ipumenenne xpomartorpaduu B hapmarmu.
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Jleknus 3
MoJiekyasipHO-
KHHEeTHYecKHe 1
onTHYeCcKHe CBOiicTBa
JAUCIEPCHBIX CHCTEM

1. BpoyHOBcKoOe nBrxenue, Audy3usi, 0CMOTHIECKOE AaBJICHHE.

2. CequmenTtanusi. CeuMEHTAIlIOHHAS YCTOMYHBOCTH U
CeIMMEHTAIIMOHHOE paBHOBeche. CeIMMEHTAIIMOHHBIN METO]T aHANN3A.
3. PaccessHue u mormomieHre ceera. Y paBHeHue Pases.

4. Typounumerpus. Hebemomerpus.

5. YabTpaMUKPOCKOIHSI U 3JIEKTPOHHASI MUKPOCKOIHUS KOJLIOUIHBIX
CHCTEM.
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Jlekuus 4

Ctpoenue u
3JIEKTPUYECKU I 3apsijg
yacTul AUcnepcHol ¢a3bl.
JJIeKTPOKMHETHYECKHe
SIBJIEHUSA

1. [Ipupoxa 3rIeKTpUIecKuX sIBIICHUN B AUCHEPCHBIX cUcTeMax. MexaHm3M
BO3HHKHOBEHHS AJICKTPHUIECKOTO 3apsiia Ha TPaHMIIe pasjiena aByx ¢as.
CrpoeHne IBOMHOTO 3JIEKTPUIECKOro cI0sl. MHuIleuia, CTpOeHHE MHLEIUTBI
301151, 3aps ¥ ANEKTPOKMHETHIECKUN TIOTEHINA KOJUIOUIHONW YaCTHUIIBI.
2. BriustHAE 3TIEKTPOTUTOB HA SJEKTPOKWHETHICCKHUN MOTEHIHAN. SIBIIeHHe
Tepe3apsAKy B IUCTICPCHBIX CHCTEMaX.

3. AIIEKTPOKMHETHIECKHE SBICHHS. DiekTpodopes. CBs3b
3NMeKTPO(OPETHIECKON CKOPOCTH KOJUTOUAHBIX YaCTHII C UX
3JEKTPOKMHETHYECKUM MOTEeHIMainoM (ypaBHeHue I enbpMronbiia —
CMOIyx0BCKOT0). DnekTpodoperndeckast MoABIKHOCTS.
OnekTpodopeTnieckre MeTOIb! HCCIIEN0BaHuUs B (hapMaryu.

4. DnekTpoocMoc. DIIEKTPOOCMOTHIECKOE U3MEPEHHUE
3NEKTPOKMHETHYECKOro MoTeHnuana. Ilpaktuaeckoe npuMeHeHne
3JeKTpoocMoca B (hapManum.
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Jleknus 5

YcToHYHuBOCTh H
KOATYJIAIAS THCTEPCHBIX
cHCTEM

1. Kunetnueckas ¥ TepMOAMHAMMYECKAs! YCTOMUMUBOCTD AUCIIEPCHBIX
cucTeM. Arperanys 1 ceMMEHTaIHs YacTUIl JUCIepcHON (a3bl. DakTopsl
YCTOWYUBOCTH.

2. Koarymsimust 1 (hakTopsl, ee BhI3bIBaronye. KnHeTHka Koaryssiyy.
ITopor xoarynsuuy, ero onpenenenue. Koarynanus 3omeit cMecsiMu
3IEKTPOJIUTOB.

3. eneobpazoBanue (kenatruHUpoBaHue). Komtonnnas 3anmra.
I'erepokoarymsuus. Ilentusamms.

4. Teopun xoarynsiiuu. AncopOrrionnas teopust Opeitnnxa. Teopus
YCTOMYUBOCTH JUCTIEPCHBIX cucTeM [epsruna-Jlannay-®epes-OpepoOeka.
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Jleknus 6
Pasnble Kiaacchl
III/IClIepCHbIX CHCTEM

1. A»spo3onu u ux cBoiicta. IlonyueHue, MoneKynIIpHO-KHHETHYECKUE
CBOWMCTBa. ATperaTuBHasi yCTOWYUBOCTh U (PaKTOPHI, €€ ONpPEICIISIOININE.
[Ipumenenne asposoneii B hapmarmu.

2. ITopomku u ux cBoicra. ClieXMBaeMOCTh, ITPaHYITHPOBAaHUE U
pacbUIIeMOCTh MOpOLIKOB. [IpuMeHeHue B papmaryy.

3. Cycrnien3uu u ux cBoiictBa. [lomydenue. Y cToiunBocTs U
onpezenstomue ee Gpakropbl. DroKyIAIHS.

4. CenMeHTallMOHHBIN aHanu3 cycneH3uid. Ilensl. ITacTel.

5. OMynbcuu U ux cBoiictBa. [lomyuenue. TUnbl aMynbCcuil. DMYNbraTopsl
W MexaHM3M ux nerictBus. OOpaiuenue $ha3 aMysIbChil. Y CTOWYNBOCTD
SMYJIbCUH U €€ HapylieHne. PaKkTopbl YCTOMYMBOCTU AMYJIbCUM.

6. Koanecuenius. CBoMCTBa KOHIIEHTPUPOBAHHBIX U
BBICOKOKOHLIEHTPUPOBAHHBIX dMYyJbcuil. [IpuMenenue cycneHsui u
OMYJIbCHH B (hapMalliu.
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Jleknusa 7
MunejisipHble TUCIIEPCHBIE
CHCTEMBI

1. KomnonmHbie cuCTeMbl, 00pa30BaHHbIC TTOBEPXHOCTHO-aKTHBHBIMH
BEILIECTBAMH.

2. MunennoobpasoBanue B pactBopax MITAB. Tepmonunamuika
Muremuiooopa3zopanus. Kpurudeckass KOHIEGHTpaLys
MHULIEII000pa30BaHUsl, METOABI €€ ONPENCICHUS.

3. ComroOuim3anus U ee 3HaueHue B (hapMariu.

4. MunemispHble KOJIOHJHBIE CHCTEMBI B (hapMaluu.

19

Jlexuus 8
BbicokomouiekyasipHbIe
coequHenusi (BMC) u ux
pacTBoOpBbI.

1. MonekynsipHble KOIIouaHbIe cucteMbl. Metos! nomydenus BMC.
Knaccst BMC.

2. CpoiicTBa MoMMMepHBIX Lerneil. [ MOKocTh 1enel moJmMepos.
Buytpennee BpaieHue 3BeHbEeB B Makpomoiekynax BMC.

3. Kpucramnueckoe u amopdroe cocrosiune BMC.

4. HaGyxanwue u pactBopenrne BMC. Mexanusm HaOyxaHusI.
Tepmonunamuka HaOyxanus u pactBopenusi BMC. BiusiHue pa3inaHbix
(axkTopoB Ha cTereHb HaOyxaHus. JIMOTPOIHEIE PSIBI HOHOB.

5. Y aenbHas, NpUBEICHHAS U XapaKTEPUCTUUECKAsl BI3KOCTb. Y paBHEHHE
Hltaynuarepa u ero mogudukanusa. OnpeneneHne MOIIPHONH Macchl
MOJINMEPA BUCKO3UMETPUUECKUM METOIOM.

6. ITonumepHbIE HEANEKTPOIUTHI M MOIMAIEKTPONUTHL. [lomramponuTsr.
W3osnekTpuyeckas TOUKa MOIHaM(OIUTOB U METOBI €€ OIPE/ISICHUS.
7. Ocmotmueckue cBoiicTBa pactBopoB BMC. OcmoTudeckoe qaBieHue
PacTBOPOB MOJIMMEPHBIX HENTEKTPOIUTOB. OTKIOHEHHUE OT 3aKoHa BaHT —
T'ododa. Ypasaenue ['amnepa. Onpenenenne MOISIPHON MacChI
TIOIMMEPHBIX HEANIEKTPOIUTOB. MemOpaHHOe paBHOBecHe JloHHaHA.

8. @akrtops! ycroitunBocTr pactBopoB BMC. BricanuBanue, moporu
BbIcaMBaHMs. JINOTPONHBIE PSBI HOHOB. 3aBHCUMOCTH ITOPOT OB
BbIcanMBaHus nonuaMdonutos oT pH cpensr.

9. Koaneppanus. MukpokoanepBaius. broinornaeckoe 3HaUYCHHE.
MukpokancyiupoBaHue.

10 3actynHeBanue. Bnusaue pa3nugHbIX (PakTOPOB HA CKOPOCTH
3actygHeBaHus. TUkcoTpomnus ctyaHe u reneil. CuHepesuc CTyaHeH.
Crymau B papmanun. Auddy3us u nepuogmdeckie peakiuu B CTYIHIX U
TelsiX.




4.3. JlJabopaTopHbIE 3aHATHUS

Tabumuna 4. JJaboparopHble 3aHATHS

No HanmeHoBaHue TeMbl
dusznyeckass Xumus

1. | OcHoBHBIC mpaBmiia pabOTHI IPU MPOBEACHUH JTA0OPATOPHBIX PadOT MO (HU3UIECKOM
Y KOJUIOUJTHOM XUMHH
JIa0.1. OnpeneneHue TEMIOTHl PACTBOPEHUS COJIH.

2. | JIa6.2. Onpenenenrie TEMIOTH PEAKIIMK HEUTPATU3AIUNA CUIILHON KUCIOTHI CUIIbHBIM
OCHOBaHUEM

3. | JIa6.3. Onpenenenune TEMIOTH AUCCOLMUAINU CITA00M KUCIIOTHI

4. | Jla6.4. Onpenenenrie TeMrnepaTypbl IPeBpaIICHUS TBOWHON COJIHA
HETIOCPEACTBEHHBIM HAOIIOIEHUEM T10J] MUKPOCKOTIOM

3.
JIa6.5 VccnenmoBanne meperoHku OMHAPHBIX CMecel (TTOJTHOCTHIO CMEIIMBAIOIIHAEECS
KUJIKOCTH)

6. | JIa6.6 Omnpenenenue ko3 duUIIMEHTa pacnpeaeseHus Ho1a MEeXKy OPTaHUYECKUM U
HEOPraHUYECKUM PACTBOPUTEIIEM.

7. | JIa6.7. TloTeHmmomeTpruueckoe onpeneinecHue 0yhepHoit EMKOCTH

8. | JIab. 8.MccrnenmoBanre 3MEKTPUIECKOM MPOBOJMMOCTH PACTBOPOB CJIA0BIX U CHUIIBHBIX
AJIEKTPOJIUTOB TP PA3JIMYHBIX KOHIIEHTPALUIX

9. | JIa6.9. MccnenoBanre BOCCTaHOBJICHUS HOHOB XpoMa u3 AnnekTpoiuta CrO3-HSO4-
H>O

10. | JIa6. 10. N3ydyeHue pa3inokeHHUE MEPEKUCH BOIOPOIa TEOMETPUIECKUM METOI0OM

Komnougnasa xumust

11. | XuMu4eckasi KHHETHKA
Jla6. 11. "M3y4yeHne KHHETHKHU PEaKIIUU TICEBIOTIEPBOTO MopsaKa'.
Jla6. 12. "VM3y4eHne KHHETHUKH OKACIUTEIhHO- BOCCTAHOBHTEIBHOMN peakiuu'.

12. | IloBepxHOCTHBIE ABJICHHA. ACOPOLUSI
JIa6.13. "HN3yuenne amcopOIiny MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA HA TPAaHUIlE pa3zeia
dazr - x".

13. | 'napodoGHbIe qUCHIEpCHBbIE CHCTEMBI - 30JIM M IMYJIbCUH
Jla6.14. "Tlony4eHre, KOJUTOMIHAS 3aIIUTa U KOATYJSAIHs TUApo301s xxenesa (I1I)
FI/IILPOKCI/I,Ha". SHGKTPOHI/ITI/I‘IGCKQJI KOaryJmus U KOJUIOuJHad 3alidTa ruipo30Jis.
J1a6.15. "l[lonydyeHre aMynbCcH U M3y4EHHE X CBOICTB"

14. | JInopuibHbIe KOTOHIAHBIEC CHCTEMBI - PACTBOPBI MULEJLTI000pa3yI0LIMX

NMOBEPXHOCTHO-AKTHUBHBIX BemecTB (MIIAB) u BbICOKOMOJIEKYISIPHBIX COeAUHEHU
(BMCO)

JIa6.16. "Onpenenenre KpUTHIECKOW KOHIIEHTPAlUK MUIIeIoo0pazoBanus MITAB".
JIa6.17. "Onpenenenne momsipHoit Maccsl BMC BHCKO3UMETpUYECKUM METOI0M .




Taﬁ.lmua 5. CamocTosiTeIbHOE H3YyYCHUEC pa3aejoB JUCHUINJIUHDBI

CopeprxaHue caMOCTOSITENIbHON paOOThI

2

dusnueckas XuMus

Hekpyrossie nporeccsl.
3aBUCUMOCTD TEIUIOBBIX 3PPEKTOB OT TEMIEPATYPHI.
Ypasuenue (3akon) Kupxroda.

Xapakrepuctiuaeckue QyHKIuH. TepMoAnHAMHYECKHE TOTEHITNAIBL. DHEPT U
I'enpMronbia (cBo6ogHas sHeprust). JHeprus ' n60ca (cBoOOAHAS SHTANBITNSA).
TepMoanHaMHuyecKkue ycioBHsl CaMOIIPOM3BOJIBLHOTO IPOTEKAHUS IpoIecca U
JOCTHKEHUS COCTOSTHHSI PABHOBECHS.

3aKoH JIEHCTBYIOLMX MAcC U €ro TepMoAMHaMu4eckoe 000cHoBaHUE. CBSI3b MEXTY
KOHCTaHTaMH XHMHUYECKOTO PaBHOBECHSI, BRIPAXKCHHBIMH PA3JIMYHBIMA CIIOCOOAMH.
VYcioBHAs KOHCTaHTa PaBHOBECHS.

VYpaBHeHHE U30TEPMbl XUMUYECKOM peakuuu (u3oTtepmbl Bant - Todda).
3aBHCHMOCTh KOHCTAHTBI XUMHUYECKOTO PABHOBECHS OT Temreparypsl OCOOCHHOCTH
TeTepPOreHHBIX XUMHUECKUX paBHOBecH. CrIocoOBI pacyeTa XUMHUIECKUX
paBHOBECHIA.

VpaBuenue Knanelipona — Knaysuyca.

JlnarpamMmsbl cOCTOSTHUSI OMHAPHBIX CUCTEM — TUarpaMMBbI IIJIaBKOCTH.
bunapusbie cuctemMbl HeM30MOPGHO KPUCTATLTU3YIOIINXCS BELIECTB C MPOCTOM
ABTEKTUKOH (HE 00Opa3yOIIMX XUMUYECKUE COSTUHEHNS).

CucremMbl U3 KOMIIOHEHTOB, HEOTPAHUYEHHO PACTBOPUMBIX JIPYT B IpYyre
(KpUCTAITU3UPYIONTUXCS U30MOPGHO) KaK B )KUJIKOM, TaK U B TBEPJIOM COCTOSTHUH,
He 00pa3yoIUX XUMUYECKUX COCTMHEHUI.

10. Cuctembl ¢ HEOTpaHUYEHHOM B3aMMHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B
KUJKOM COCTOSIHUH, HE 00pa3yIOIINX XUMUYECKUE COCTUHEHHUSL.

11. Cucrembl, KOMIOHEHTHI KOTOPBIX 00Pa3yloT YCTOWUYMBBIE (TUIaBSIIUECS
KOHT'PYHTHO) XUMHYECKHUE COCTUHEHUSI.

12. Cucrembl, KOMIOHEHTBI KOTOPBIX 00pa3yloT HEYCTONYHUBBIE (TUIaBSIIUECS
WHKOHTPYJHTHO).

5. B3auMocBs3b COCTaBOB PaBHOBECHBIX XKUAKOH (pa3bl ¥ apa B OMHAPHBIX cUCTEMax
MOJIHOCTBIO B3aUMHO PAaCTBOPUMBIX >kuKocTel. [IpaBuio pbryara.

6. OcHoBHbIE THIIBI quarpaMM kunenus (P = const) u quarpamm ynpyroctu napa (T =
const) Juist GMHAPHBIX CUCTEM TOJIHOCTBIO B3aUMHO PACTBOPUMBIX KUJAKOCTEH.

7. 3akoHbl BpeBckoro.

8. HarpeBanue u oxyiaxx/ieH1e OMHApHON CMECH JIETYUUX KUAKOCTEH.

9. Ileperonka u pekTH(UKaLHs.

9. KonuratuBHble CBOWCTBA pacTBOPOB.

10. ToBbllIeHNE TEMIIEPATypbl KUIIEHUsI PaCTBOpA HEJIETYUEro BELecTBa 0
CPaBHEHHIO C TEMIIEPATypO KUIIEHHsI YUCTOTO pacTBOPUTEIIS. DOYIUOCKOIHUS
(30ynuometpus).

11. TloHmwkeHne TemMIepaTypsl 3aMep3aHus pacTBOpa HEJIETy4ero BElecTna o
CpaBHEHHIO C TEMIIEPATypOi 3aMep3aHMsl YUCTOTO pacTBopuTens. Kpuockomnus.

12. Ocmoc. ObpatHblif ocMoc. YIbTpaduiIbTpanus.

13. Omnpenenenue MOJISIPHON MacChl PACTBOPEHHOTO BEILIECTBA [0 OTHOCUTEIBHOMY
YMEHBIICHHUIO AAaBJICHHsI HACHIIIEHHOTO ITapa pacTBOPHUTENSI HaJl pACTBOPOM.




14. PactBOpuMOCTB Ta30B B KUAKOCTAX. 3akoH ['enpu. YpaBuenue CeueHona.

8. I'mnponus. KoncranTa u crenens ruaposnsa. Beruncnenue 3auenuii pH
pPacTBOPOB COJIEH, MOABEPTaIOLUINXCS TUAPOIIU3Y.

9. bydepusie cuctems! (pactBopsl). 3nauenust pH Oydepusix pactBopo. Bydepnas
cucTeMa, cozepaKalias ciadyro KUCIOTy U ee collb. bydepHas cucrema, copepxaniast
ciaboe OCHOBaHMUE U ero coJib. bydepnas emkocTs. 3HaueHHe Oy(pEpHBIX CUCTEM.

6. OcoOEHHOCTH AJIEKTPOTIPOBOJHOCTH PACTBOPOB JICKTPOIUTOB B HEBOIHBIX
pactBoputensax. O0pa3oBaHHE HOHHBIX aCCOLMATOB.

7. OnpeneneHue 3MeKTPOIPOBOIHOCTH PaCTBOPOB.

8. [IpuMeHeHne MeToia 3IEKTPOIIPOBOJHOCTH (KOHAYKTOMETPUHN) AJIsl ONIPEAETICHUS
CTETIeHHU, KOHCTAHTBI M TEPMOAMHAMHYECKUX XapPAKTEPUCTUK MPOIECCca TUCCOHALINT
cJ1a00Tro IEKTPOJIUTA.

9. [lpumeHeHne KOHYKTOMETPHH ISl OTIPEIEIICHISI KOHIIEHTPAIIMH PACTBOPEHHBIX
BeniecTB. KOHIYKTOMETpHUECKHUI aHAIN3 ISl OTIPEIeSICHIs] KOHIIEHTPAITHH
pacTBOpeHHBIX BemecTB. KoHIyKTOMETpHUYeCKnit aHanu3 (mpsiMasi KOHIyKTOMETPHS,
KOHJIYKTOMETPHYECKOE THTPOBAHUE).

5. XuMu4ecKue rajJbBaHUYECKHE 1EMH.

6. KoHILIEHTpallMOHHBIE TAIbBAHUYECKHUE LICTTH.

7. Anddy3MOHHBIN MOTEHIHAIL.

8. OnpeaeneHne TEPMOJUHAMUYECKAX XaAPAKTEPUCTUK U KOHCTAHT PaBHOBECHS
peakuuii Ha ocHoBaHUM n3MepeHnil JJIC raibBaHMYECKUX LETEH.

9. ITpumenenue n3mepennii J{C rarpBaHUYECKUX SJIEMEHTOB ISl OMPEACIICHUS
KOHIIEHTparmii pactBOpoB. [loTeHtmomeTpus (mpsiMasi TOTEHIIMOMETPH S,
MOTEHIIMOMETPUYECKOE TUTPOBAHHUE).

10. U3zmepenune DJIC ranbBaHUYECKUX FJIEMEHTOB.

11. X¥uMHr4ecKre UICTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.

12. DnekTpoxuMuuecKkas KOppo3us METaUIOB. MeTO bl 3aIUThI OT KOPPO3UH.

7. OnpeneneHue SHEPTUN aKTUBALMH U MTPEIIKCIIOHEHIIMATIBHOTO MHOKUTES
ypaBHEHUSI AppeHuyca.

8. CBs13p Mex 1y KodddunrerToMm Bant — ['odda u sHEprun akTuBaiuu.

9. Teopust akTUBHBIX CTOJIKHOBEHHH. [ 'unmore3a AppeHuyca o CylecTBOBaHUU
AKTUBHBIX MOJIEKYII. Teopusi akTUBHBIX OMHAPHBIX coynapeHuit. [Ipunnumn
CTAllMOHAPHBIX (KBa3UCTAI[MOHAPHBIX) COCTOSHUM.

10. Teopus nepexoaHoro coctosiuus. OCHOBHBIE TOJIOKEHUS U JIOMYIIEHUS TEOPUH.
OcHoBHOe ypaBHeHHE Teopur. TepMoanHaMuyeckas (KBa3UTepMOIMHAMUYECKAs )
(hopMa OCHOBHOTO YpaBHEHHSI TEOPHH.

10.

7. 3akoHsbl 35ekTponuza Papanes.

8. CKOPOCTh 3NEKTPOXUMHUUECKUX PEAKLIUM.

9. Ilonsipuzauus 31€KTPOIOB.

10. BiusHue TeMnepaTypbl Ha CKOPOCTh IEKTPOXUMUUYECKUX PEAKIUH.
11. AMnepomeTpuyeckoe TUTPOBAHHUE.

12. Kynonomerpus.

11.

5. 'ereporenHslit katanus. OcHOBHbIE NOHATHS. KuHeTHueckre 0cCoOeHHOCTH
TeTEPOreHHO KaTAIUTUYECKUX peakluii. Teopuu rereporeHHoro Karaausa
(myneTHIIIeTHAs Teopus A.A. banannuna, Teopus akTUBHBIX aHcamOnelt H.1.
Ko6o3eBa, anekrponHas teopusi). CoBpeMeHHbIE TEHAECHIIMH Pa3BUTHUS TEOPUI
reTEepPOreHHOro Karaausa.

KOJ’IJ’IOI/I)IHaH XHUMHUA

12.

1. OcHOBHBIE ATanbl pa3BUTHUS KOJUIOMAHON XUMUHU. POJIb OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pa3BUTHH KoJutonHoH xumuu (A.B. lymanckuii, B.
OctBanba, H.IL. ITeckos, I1.A. Pebunzep).




5. MeTo/1pl Oy4EeHUsI M OUUCTKU KOJUIOMIHBIX PacTBOPOB. [{uanus, sJeKTpoiuanus,
yAbTpadUIbTPALUS.

13.

4. TepMOIMHAMUYECKHIA aHAIIN3 a1COPOIMU. Y paBHEHHE U30TEPMBI a7IcOPOIIH
I'n66ca. dakTopsl, BIUAIOUINE HA aICOPOLIMIO Ta30B M PACTBOPEHHBIX BEIIECTB.
MonoMounekynsapHas aacopOuus, ypaBHeHUE U30TepMbI ajicopounu Jlenrmiopa,
Opeitnanuxa. [lomumonexynsipHas agcopOuus. Kanwuispras koHaeHcanus,
abcopOITrs, XeMOCOPOIIHSL.

5. Ancopbuus snextponuTtoB. Hecriermduuaeckas (3KBUBaJI€HTHAs) aacopOIys
noHOB. M30uparenbHas ancopouust noHoB. [IpaBuno Ilanera — ®asHca.
Nonoobmennast ancopouus. Mouutsl u ux knaccupukanus. OOMeHHast eMKOCTb.
[TpumeHeHre HOHUTOB B (hapMaIlHH.

6. Xpomarorpadus (M.C. LIet). Knaccuduxarus xpomarorpaguaeckux METOIOB T10
TEXHUKE BBITIOJHEHHS U TI0 MEXaHU3MY rporecca. [ enbdunbrpanms. [Ipumenenne
xpomatorpaduu B papmarum.

14.

4. Typounumerpust. Hepenomerpus.
5. YIbTpaMUKpOCKOIUS U SJIEKTPOHHAS MUKPOCKOIHUS KOJJIOMTHBIX CUCTEM.

15.

CBs13b 251eKTpOHOPETHUECKON CKOPOCTH KOJUIOUAHBIX YaCTHUIL C UX
ANEKTPOKMHETHYECKUM MOTeHIHanoM (ypaBHeHHe [ enbmrosbia — CMOIyXOBCKOTO).
DnexTpodopernyeckas MOIBUKHOCTb. DIEKTPO(OPETHIECKUE METO IbI
uccaeaoBaHus B (papMaryu.

4. DIEKTPOOCMOC. DNEKTPOOCMOTHYECKOE N3MEPEHUE ANEKTPOKMHETUYECKOTO
noteHuuana. [Ipaktuueckoe MpUMEHEHHE AIEKTPOOcMoca B (papmariuu.

16.

3. 'eneoOpazoBanue (xenmaruaupoBanue). Kommonmanas 3amuTa. ['erepokoaryssims.
Ilentn3anus.

4. Teopun xoarymsiiuu. Ancopomnuonnas Teopus Opeitnamuxa. Teopust
YCTOMYMBOCTH IUCIIEpCHBIX cucteM Jlepsruna-Jlangay-depres-OpepOeka.

17.

5. OMynbcuu U ux cBoiictBa. [lomydenue. Tumbl SMylbCuid. IMyJIbraTophbl U
MexaHu3M ux aeictBus. OOpaimieHue ¢a3 SMyJIbCcHil. Y CTOWYUBOCTh AIMYJIBCUI U €€
HapyuieHue. akTopsl yCTOMYUBOCTH IMYJIbCHIA.

6. Koanecuenuus. CBoiicTBa KOHIICHTPUPOBAHHBIX U BHICOKOKOHIIEHTPUPOBAHHBIX
smynbcuil. [IpuMenenue cycnensuit 1 SMynbcuil B hapManum.

18.

3. ComroOumnu3arys 1 e 3HaueHue B (hapMaliuu.
4. MuneuispHbIe KOJIJIOMIHBIE CUCTEMBI B (hapMariiu.

19.

5. YaenbHas, NpUBEACHHASA U XapaKTEPUCTUYECKAs BA3KOCTb. Y pABHECHUE
Hltayaunrepa u ero moaudukanus. OnpeneneHue MOJISIPHON MacChl OJIUMeEpa
BHCKO3MMETPUYECKUM METOIOM.

6. [TonmMepHbIE HEANEKTPOIUTHI U MONIUANEKTPOIUTHL. [lonrambonuTs.
N3osnexTpruyeckas Touka NOIMaM(OIUTOB U METOJIBI €€ ONpeeneHus. 7.
Ocmotnueckue cBoiictBa pactBopoB BMC. OcmoTnueckoe qaBleHnEe pacTBOPOB
MOJIMMEPHBIX HEANEKTPOIUTOB. OTKIOHEHHE OT 3akoHa BanT — 'odda. YpaBHenue
INannepa. Onpenenenne MOJISIPHON MacChl IOJUMEPHBIX HEIJIEKTPOIUTOB.
MembpanHoe paBHOBecue JJoHHaHA.

8. @axTops! ycroiunBoctu pactBopoB BMC. BrlcanuBaHnue, oporu BbICATMBaHUS.
JIMOTpOMHBIE PsiJibl HOHOB. 3aBUCUMOCTbH IOPOTOB BBICATIMBAHUS MOIHaM(POIUTOB OT
pH cpenpr.

9. Koaneppanus. Mukpokoanepsauus. buogorndeckoe 3HaueHHeE.
Muxkpoxkancynuposanue. 10 3actyaHeBanue. BnusiHue pa3nnyHbeIX GakTopoB Ha




CKOPOCTb 3acTyAHeBaHMsl. TUKcoTponus cTyaHen u reneil. Cunepesuc cTyIHei.
Crynuu B hapmarun. Auddy3us u nepuoandeckie peakiiuy B CTYTHIX U TeIsX.

5. OneHoYHbIe MAaTEPHUAJIBI AJIA TEKYLIEro U Py0e:KHOI0 KOHTPOJISI

ycneBaeMOCTH U MPOMEKYTOYHOI aTTecTaAlMU

5.1. 3aoanua oOna mexkyuieco Konmpona (KOHmpoaupyemas KOMREmeHyus
OIIK-1):
1. KouanokBuym
Bonpocsl Kk peidTUHroBoi Touke Nel

dusnyeckass XuMms

Tema 1

BBenenue. OcCHOBHbBIE OHATHUS XUMHUYeCKoil TepmoanHamuku. HyjieBoe u nepsoe Havyajia
TePMOJAUHAMUKH.

. [Ipenmer, 3agauu, pasznenbl, METObl, HICTOPUS Pa3BUTUS HUZUUECKON XUMUU

. UneanbHble U peasibHbIE Ta3bl.

. OcHOBHBIE IOHATHS XMMHYECKON TEPMOIMHAMUKH.

. HyneBoe Hauasno (HyeBoOi 3aKOH) TEPMOMHAMUKH.

. [TepBoe Havasio (IEpBHIN 3aKOH) TEPMOJMHAMUKH.

. HexpyroBsie nmponeccsl.

. Tepmoxumus. 3akon I'ecca.

. 3aBUCHMOCTD TEIIOBBIX 3(PPEKTOB OT TeMIlepaTyphl. Y paBHeHHE (3akoH) Kupxroda.

Tema 2

BTopoe u TpeTbe HaYaIa TEPMOAMHAMMKHN. JHTPONUA. XapaKTepucTHYecKue GyHKuum.
TepmMoauHaMUKa XHMHYECKOT0 PABHOBECHSI.

. OopMyIUPOBKH BTOPOTO Havyajla TePMOAUHAMUKH.

. DOHTpOMUA.

. Hukn KapHo.

. O611ee COOTHOIIEHUE 7S IEPBOTO M BTOPOTO Hayasl TePMOIMHAMHUKH.

. I3MeHeHue SHTpONHH B Pa3IMUHBIX IPOIECCaX B 3aKPHITON CHCTEME.

. TpeTbe HA4YaNIO TEPMOJUHAMHKHU.

7. Xapaktepuctuueckue GpyHkuuu. TepMmoanHaMmudeckue moTeHIManel. Dueprus ['ensMromnbia
(cBoOOaHas sHEeprus). Dueprus ['n66ca (cBOOOHAS SHTANBITHS).

8. TepMoAMHAMUYECKHUE YCIOBUS CAaMOTIPOU3BOJIHHOTO MIPOTEKAHUS MIPOIECCa U JOCTUKCHUS
COCTOSIHUSI PABHOBECHSI.

9. Xumuyeckuit noreniuan. OyruTuBHOCTh M aKTUBHOCTh. CTaHAapTHOE COCTOSTHUE BEIIECTBA.
10. YpaBuenus ['u66ca-I'ensmromnsiia.

11. TloHsiTHE O XMMHUYECKOM paBHOBECHH. TepMOIMHAMUYECKHE YCIOBUS XUMHUECKOTO
paBHOBECHS.

12. 3aKoH AEMCTBYIOMIMX MacC U €ro TepMOIuHaAMUUYecKOoe 00ocHOBaHUE. CBSI3b MEXTY
KOHCTaHTaMH XMMHYECKOTO PAaBHOBECHS, BEIPAKEHHBIMU Pa3IMYHBIMU CTIIOCOOaMHU.
13.YcrnoBHas KOHCTaHTa PaBHOBECHSL.

14. YpaBHeHUe U30TEpPMbI XUMUYECKOH peakiuu (n30tepMbl Bant - ['odda).
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15.3aBUCHUMOCTh KOHCTAHTBI XUMUYECKOTO PAaBHOBECHS OT TEMIIEPATYpPhI
16. OcoOeHHOCTH reTePOreHHBIX XUMHUECKUX paBHOBeCHH. CrIOCOObI pacueTa XUMHUYECKUX

PaBHOBECHIA.

Tema 3

Tepmoannamuka (pa3oBbiX paBHoBecuii. PaBHOBecus1 TBepAbIX M KMIAKHX (a3 B
JABYXKOMIIOHEHTHBIX

cucTeMax.

1. OcHOBHBIE TTOHSATHA.

2. TepmoqHAMHYECKHE YCIOBHS (a30BOTO PAaBHOBECHSI.

3. [IpaBuno ¢a3 'nd06ca.

4. ®azoBble EPEXO/IbI.

5. OTHOKOMITIOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. YpaBuenne Knaneiipona — Kinaysuyca.

7. AnarpamMmbl COCTOSIHUSI OMHAPHBIX CUCTEM — TMarPaMMBbl TIJIABKOCTH.

8. bunapHbie cucTeMbl HEM30MOP(PHO KPUCTATUTHIYIOIINXCS BEIIECTB C MPOCTOM IBTEKTUKOM (HE

00pa3yrouX XUMHUYECKHE COCTUHEHMUS ).
9. CucteMbl U3 KOMIIOHEHTOB, HEOTPAHUUYEHHO PAaCTBOPUMBIX JIPYT B JIpyre
(KpHCTaUTU3UPYIOIUXCS N30MOP(HO) KaK B )KUJKOM, TaK U B TBEPJIOM COCTOSIHUU, HE
00pa3yroIuX XUMUYECKUX COeTMHEHUH.
10. CucTtemsbl ¢ HEOTPaHUYEHHOM B3aMMHOW PACTBOPUMOCTBE) KOMIIOHEHTOB B JKUIKOM
COCTOSIHUM, HE 00pa3yoluX XUMUYECKHE COETUHEHUS.
11. Cucrembl, KOMIOHEHTBI KOTOPHIX 00Pa3yloT yCTOWUYHMBBIE (TUIABSIIUECS KOHTPYIHTHO)
XUMHUYECKUE COETMHEHUSI.
12. Cuctembl, KOMIIOHEHTBI KOTOPBIX 00pa3yloT HEYCTOMYHBHIC (TIABSIIAECS HHKOHTPYIHTHO).
Tema 4
PaBHoBecus JKMIKHI PpacTBOP — Nap B IBYXKOMIIOHEHTHBIX 3aKPbITHIX CHCTEMAaX.
PacTBopbl.
1. OCHOBHBIE TOHATHS.
2. Knaccudukarust OMHaApHBIX )KUJIKHUX PACTBOPOB.
3. 3akoH Payns u ero TepMouHaMuyeckoe 000CHOBaHKE.
4. 3aBUCUMOCTb JIaBJIEHUS HACBIIEHHOT'O IIapa HaJl paCTBOPOM OT COCTaBa PacTBOPA. 3aKOHBI
Konosasona.
5. B3anmocBs3b COCTaBOB pPaBHOBECHBIX JKUJKOHM (pa3bl U mapa B OMHAPHBIX CUCTEMAaxX
MOJHOCTBIO B3AMMHO PAaCTBOPUMBIX kUAKOCTEH. [IpaBuio peiuara.
6. OcHoBHbIe TUNBI AUarpamMm kunenus (P = const) u nuarpamm ynpyrocrtu napa (T = const) s
OMHAPHBIX CHCTEM IMOJIHOCTHIO B3aUMHO PACTBOPUMBIX JKHUIKOCTE.
7. 3akoHbl BpeBckoro.
8. HarpeBanue u oxjaxeHue OMHAPHON CMECH JIETY4YHX KHJIKOCTEH.
9. Ileperonka u pekTu(UKALIUS.

Bonpocsl K pedTHHroBo# TOuke No2
Tema S
bunapubie cMecH KHAKOCTEH ¢ OrPAHNYEeHHOH B3aUMHOH PAaCTBOPUMOCTLIO.
Pacnipenesienne TpeTbero KOMIOHEHTA MEKIY ABYMSI HECMEIIHBAKIIUMHUCS KUIAKUMH
¢azamu. Ixkcrpaknus. CBolicTBa pa30aBJIeHHBIX PACTBOPOB.
1. buHapHBIe CUCTEMBI, B KOTOPBIX B3aUMHAasi pACTBOPUMOCTb KUIKOCTEH yBEITUUUBACTCA C
pPOCTOM TEMIEPATYPBHI.
2. buHapHbIe CUCTEMBI, B KOTOPBIX B3aUMHAasl paCTBOPUMOCTbD JKUJKOCTEH YBEIMUMBAETCS C
MTOHW)KEHUEM TEMIIEPATYPBHI.
3. buHapHbI€ XKUIKHE CUCTEMBI C BEPXHEN M HUKHEW KPUTUUECKUMU TEMIIEpATypaMHU
pacTBOpeHusl.
4. PaBHOBECHOE J1aBJIEHUE HACBIILIEHHOTO M1apa HaJl CMECHIO IBYX KUAKOCTEH, HE
PacTBOPSAIOIIMXCS HEOTPAaHUYEHHO JIPYT B JIpYTeE.



5. Ileperonka ¢ BOASHBIM [1apOM.

6. 3akoH pacnpenenenusi Hepucra. Koncranra pacripeaenenus.

7. Dxctpakuus. Koaddunuent pacnpenenenus. CreneHb n3BiedeHus (haKTop U3BICUCHHUS,
IIPOLIEHT 3KCTpakuun). dakTop pasaeneHns JByX BEIIECTB. Y CIOBUS Pa3AEICHUS IBYX BELECTB.
Koncranra skcTpakumu.

8. Biusinue paznuuHbix (hakTOpOB Ha MPOIIECCHI IKCTPAKIIUU (BIUSIHUE 00beMa IKCTPareHTa u
qHcia MoCIeI0BaTeNbHBIX AKCTPAKIHiA;, BIusiHIEe pH BoaHOM (hasbl; ncnonp3oBanne
MacCKUpPYIOLUX areHTOB; B3aUMHOE BIIMSHUE SKCTParupyeMbIX BELIECTB; 10JaBICHNE
sKcTpakiun). [IpuMeneHne skcTpakuu B (hapMariim.

9. KonnuratuBHble CBOMCTBA paCTBOPOB.

10. IoBbllIeHHE TeMIIEPATYPhl KUIIEHHS paCTBOPA HEJIETYUYEro BEIIECTBA [0 CPAaBHEHUIO C
TEMIIEpaTypoi KUIIEHUSI YUCTOTO pacTBOpUTENs. D0ynrockonus (30yauomeTpus).

11. [lonmxenue TemnepaTypsl 3aMep3aHus pacTBOPA HEJIETYYEro BEIIECTBA 110 CPABHEHMIO C
TEMIIEPATypOH 3aMep3aHus YUCTOro pacTBopurensa. Kpuockonusi.

12. Ocmoc. O6patHbIit ocMOcC. YIbTpapuIbTpaIHsl.

13. Onpenenenne MOJIIPHON Macchl PACTBOPEHHOTO BEIIECTBA [0 OTHOCUTEIBHOMY
YMEHBIIIEHUIO JaBJICHMSI HACBHIILIEHHOTO Iapa pacTBOPUTEIS HaJl paCTBOPOM.

14. PacTBOpUMOCTB ra30B B JKUAKOCTAX. 3akoH ['eHpu. YpaBHeHue CeueHoBa.

Tema 6

PaBHoBecusi B pacTBopax 3/1eKTpoauToB. [IpoTosiuTuyeckue papHoBecusi B BOAHbBIX
pacTBopax cJa0bIX 3J1eKTPOJIUTOB. BydepHbie cucTemsl (pacTBopsbl).

1. IIpoBOgHMKH ITEPBOTO ¥ BTOPOTO POJIA.

2. Teopust HNEKTPOIUTUYECKON TUCCOLMAIIAN

C. Appennyca.

3. 3akoH pa3BeaeHusa OcCTBaIbaA.

4. AKTUBHOCTH ¥ KO3(p(PUIIMEHTHI aKTUBHOCTH 3JIEKTPOJIUTOB.

5. IlpoTonuTnyeckre paBHOBECUS B BOJAHBIX PACTBOPAX.

6. [IpoTonuTHyeckrie paBHOBECHS B HEBOJHBIX PACTBOPUTEIISIX.

7. PaBHOBeCHSI B pacTBOpax KUCIOT U ocHOBaHuil. KoHcTtanTa kuciaotHocty 1 pH pacTtBopoB
cinabpix kucioT. Koncranra ocHoBHOCTH U pH pacTBOpoB ci1aObIX OCHOBaHUI.

8. I'mnposn3. KoHcTanTa u crenens ruaposausa. Beruncienue 3nauenuid pH pactBopoB cose,
MOABEPraroIIUXCs TUIPOIU3Y.

9. Bydepnbie cuctemsl (pactBopsl). 3Hauenust pH 0ydepHbIx pacTBopoB. bydepHas cucrema,
coJiepskamias ciadyro KUCIOTY U ee colib. bydepHas cuctema, conepixaias ciaboe OCHOBaHUE U
ero cosb. bydepnas emxocTh. 3HaueHne OypepHBIX CHCTEM.

Tema 7

PacTBOpBI 3/1EKTPOJIUTOB B HEPABHOBECHBIX YCJIOBUSAX. DJIEKTPONPOBOIHOCTH PACTBOPOB
3JIEKTPOJIUTOB

1. CkopocTh IBMKEHHSI HIOHOB B pacTBope. Uncna nepeHoca HOHOB.

2.Y nenbHas 3MeKTPONPOBOAHOCTS (yeIbHas 3JEKTpHUecKas MPOBOIUMOCTh) PaCTBOPOB
AIIEKTPOJIUTOB.

3. DKBHUBaJICHTHAs! U MOJISIPHAsS AJIEKTPOMPOBOJHOCTD (3JIEKTpUYECKast IPOBOUMOCTh)
pPacTBOPOB JIEKTPOJIUTOB.

4. 3akoH He3aBUCUMOTrO JIBHXKEHHUS HOHOB Konbpayma. [TpenensHble ToABHKHOCTH HOHOB.

5. IlpumeHeHue TeOpUH CUIBHBIX 3JIEKTPOJIUTOB ISl 00BICHEHHUSI 0COOEHHOCTH
IEKTPOIPOBOJHOCTH PACTBOPOB.

6. OCoOGEHHOCTH HIEKTPONPOBOIHOCTH PACTBOPOB AIIEKTPOIUTOB B HEBOJIHBIX PACTBOPUTEIISAX.
OO6pa3oBaHNe HOHHBIX ACCOLIUATOB.

7. OnpeneneHue MEeKTPOIPOBOJHOCTH PaCTBOPOB.

8. IIpumeHeHune MeTo1a SIEKTPONIPOBOAHOCTHU (KOHAYKTOMETPUH) JUIS OTIPE/ICIIEHUS CTENICHH,
KOHCTaHTBl U TEPMOJAMHAMHUECKUX XapaKTEPUCTUK MPOLecca AUCCOLMALNH ¢Iad0ro
IIEKTPOJINTA.



9. [IpumeHeHrne KOHIAYKTOMETPHH ISl OTIPEICIICHHsI KOHIICHTPAIUK PAaCTBOPEHHBIX BEILIECTB.
KonaykroMeTprudeckuii aHaIu3 AJ1sl ONpeeTIeHUs KOHIICHTPALMU PAaCTBOPEHHBIX BELIECTB.
Konaykromerprudeckuii aHanu3 (psmMasi KOHAYKTOMETPHUs, KOHTYKTOMETPHUYECKOE
TUTPOBAHUE).

Bonpocsl k peiiTuHroBoii Touke Ne3

Tema 8

DJIeKTPOIHbIE MOTEHUHAJBI U dJIeKTpoABMKyIHe cuibl (JC). Daekrpoxummnueckue
(ranbBaHMYecKue) 3jeMeHThl U nenu. [loreHunoOMeTpusi.

1. OCHOBHBIC IOHATHS.

2. MexaHu3M BO3HUKHOBEHHS 3JIEKTPOIHOIO NMOTEHIIMANA. J[BOMHOMN 3/IeKTpHUYecKUil CIOM.

3. 3aBucumocts J/IC raqpBaHUYECKOTO 3JIEMEHTA OT aKTUBHOCTEH peareHToB. Y paBHEHUE
HepHncra.

4. Knaccudukarius oOpaTUMBIX JIEKTPOIOB. YpaBHeHUs1 HepHcTa A1 MOTEHIIMAIOB
AJIEKTPOJIOB MEPBOTO, BTOPOTO PO/, OKUCIUTEITHFHO-BOCCTAHOBUTEIIBHBIX U MEMOpPaHHBIX (MOH —
CEJIEKTUBHBIX) JIEKTPOJIOB.

5. X¥MHUYEeCKHUEe rajlbBaHNYECKUE IETIH.

6. KoHILIEHTpallMOHHBIE TAIbBAHUYECKUE LIETIH.

7. Anddy3noHHBIN MOTEHIHAIL.

8. Omnpenenenne TePMOJMHAMUICCKUX XapaKTEPUCTHUK M KOHCTAHT PAaBHOBECHS PEaKIIUid Ha
ocHoBaHuM u3mepeHuid JJ1C raapBaHUYECKUX LIETIEH.

9. ITpumenenue n3mepenuit IJ{C rarpBaHUYECKUX SJIEMEHTOB ISl OIIPEACIICHUSI KOHIIEHTPpaLUid
pactBopoB. [ToTeHiromerpust (mpsimasi IOTEHIIMOMETPH S, TOTEHIIUOMETPUUECKOE TUTPOBAHHE).
10. U3mepenune DJIC ranbBaHUYECKUX JIEMEHTOB.

11. X¥uMHuecKre UICTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.

12. DnekTpoxuMuuecKas KOppo3usi METaUIOB. MeTO bl 3aIUThI OT KOPPO3HUH.

Tema 9

KuHeTnka XMMHYeCKHX peakuuil. 3aBUCHMOCTH CKOPOCTH PeaKIMU OT TeMIepaTyphbl.
O01mue Teopun XUMHYECKOH KMHETHUKH.

1. OcHOBHBIEC IOHATHS.

2. ®opMarbHas XUMUYECKasi KHHETHKA peaklid B ra30BoM (haze: KHHETUYECKU HEOOpaTUMBbIe
peaxkuu NepBoro, BTOPOro, TPETbEro, JpOOHOTO, HYJIEBOTO MOPSJIKA.

3. MeTop1 onpeiesieHus NopsiaKa peakuuu (MHTerpaibHble, quddepeHanbHbIe).

4. ®opMarbHas KWHETHKA HEKOTOPBIX CJIOXKHBIX peakluii: 00paTUMble, apasuieibHbIe,
MIOCJIEI0BATEIbHBIE, CONPSIKEHHBIE PEAKIINHU.

5. IIpaBuio Bant — lN'odda.

6. YpaBHeHue AppeHuyca.

7. OnpeneneHue 3HEPruu aKTUBALMHU U MPEIIKCIIOHEHIUATIEHOTO MHOKUTEIIS YpaBHEHUS
Appennyca.

8. Ca3p Mexy ko3 dunnentom Baut — ['odda u sHeprum akrupanuu.

9. Teopus akTUBHBIX CTOJKHOBEHMI. [ Mmore3a AppeHuyca o CyliecTBOBaHUU aKTHBHBIX
MoJIeKyn. Teopusi akTUBHBIX OMHAPHBIX coynapeHuid. [IpruHIHIT cTalmoHapHBIX
(KBa3HCTAlIMOHAPHBIX) COCTOSTHHA.

10. Teopust nepexoAHOTO cOCTOAHUS. OCHOBHBIE MOJIOXKEHUS U JOMyIIeHUs! Teopunu. OCHOBHOE
ypaBHeHUE TeopuH. TepMoauHamuueckas (KBa3uTepMoAMHaMudeckas) opma OCHOBHOTO
YpaBHEHUS TEOPHH.

Tema 10

Kuneruka peakunii HekoTopbix THIIOB. KuHeTHKa rereporeHubix npoueccoB. Kunernka
3JIEKTPOXHUMHMYECKHUX MPOLECCOB.

1. OcobeHHOCTH KMHETUKH PEaKIuii B paCTBOPAX.

2. Kunetnka pOTOXUMUYECKUX PEAKIIHIA.



. OCOOEHHOCTH KMHETHKH LEMHBIX PEaKLIUH.

. OCHOBHBIE CTa/INU T€TEPOrE€HHBIX ITPOLIECCOB.

. Auddysus. 3akonst Puka. Kospounuent nuddysun.

. OcobGeHHOCTH TIPOTEKAaHUs peakiuii B TBepaoi paze. TonoxuMuyeckue peakuuu.

. 3aKkoHbl d1ekTponusa Papazes.

. CKOpOCTb 3EKTPOXUMHUYECKUX PEaKIUH.

. [lonspu3zanus 31€KTPOIOB.

10. BaustHue TeMiiepatypbl Ha CKOPOCTb JIEKTPOXUMUYECKUX PEAKIIUM.

11. AMnepomeTpuyeckoe TUTPOBAHUE.

12. Kynonomerpus.

Tema 11

Karanu3

1. OCHOBHBIE TTOHSITHSI.

2. OCHOBHbIE OCOOCHHOCTH KaTaJTUTHUYECKUX PEaKLIUM.

3. 'oMoreHHBIi KaTanu3. ' OMOreHHOKAaTaIUTHUYECKHUE PEAKIIMH C yYaCTHEM OJJHOTO U JBYX
HCXOJIHBIX BelecTB. Kucia0THO-0CHOBHOM KaTanu3 B pacTBopax. IlonsTue o
METAJUIOKOMIUIEKCHOM KaTaju3e.

4. ®epmenTaTtuBHbIN KaTanu3. CylllHOCTh (EPMEHTATUBHOTO KaTalu3a, KHHETUKa
(hepMEeHTaTUBHBIX PEaKIHil.

5. 'ereporennslit kaTanu3. OcHOBHBIE MOHATHS. KuHeTHueckne 0cOOEHHOCTH TeTEPOreHHO
KaTaJUTHYECKUX peakuuid. Teopuu reteporeHHoro katanusa (MylIbTHILIETHAS Teopus A.A.
bamannuna, Teopust aktuBHbIX ancam6Oieit H.W. Ko6o3esa, anektponnas teopusi). CoBpeMeHHBIE
TEHJICHIIMM Pa3BUTHS TEOPUH IeTepOreHHOT0 KaTaln3a.

O 03O L B W

Koanonanas xumus
Bonpocel Kk peiiTuHroBoi Touke Nel

Tema 1

IMpeamer, 3aqaun ¥ MeTOAbI KOJJIOWAHON XUMMHU. {ucniepcHbIe CUCTEMBI.

1. OcHOBHBIE ATaMNbl Pa3BUTHS KOJUIOUAHON XUMUU. POJIb OTE€UECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B pa3BUTHU KosutonaHou xumuu (A.B. lymanckuii, B. OctBanba, H.I1. Tleckos, I1.A.
Pebunnep).

2. 3HaueHne KOJUIOUTHOW XUMUH B PA3BUTHH (hapMaIuu.

3. Crpykrypa nucnepcHbix cucteM. [lucnepcHas ¢asa, aucniepcHas cpena. CreneHb
JMCTIEPCHOCTH.

4. Knaccudukanus TUCIepCHBIX CUCTEM: TI0 arperaTHOMY COCTOSTHUIO AUCTIEPCHOM (ha3bl U
JMCTIEPCUOHHOMN Cpeibl, IO XapaKTepy B3aUMOJICHCTBHS AUCIIEPCHOM (a3bl ¢ AUCTIEPCHOHHOMN
CpeIoii, 1O MOABMKHOCTH TUCTIEPCHOM (pa3bl.

5. MeTozpl oJTy4eHHUs] M OYUCTKU KOJUIOUTHBIX PacTBOPOB. [{uanus, snekTpoauanus,
yABTpaQUIBTpALIHS.

Tema 2

TepMoanHaAMHKA OBEPXHOCTHBIX ABJICHUH

1. TepmoauHaMuKa noBepxHocTHOro ciosi. [loBepxHocTHas sHeprus ['n66ca u MOBEpXHOCTHOE
HaTsDKeHHE. MeTo bl OTpeiesIeH s IOBEPXHOCTHOrO HaTshkeHMs. KpaeBoil yroa cMaunuBaHusl.
3aBUCUMOCTb IOBEPXHOCTHOT'O HATSKEHUS OT TemIiepaTypsl. CBs3b NOBEPXHOCTHOM dHEPIrUu
I'n66ca 1 MOBEPXHOCTHOM SHTAIBIMU. DHTAIBIMA CMAauUBaHUS U K03 duriueHTt
TUIPOQUITBHOCTH.

2. TepmoaguHaMHKa MHOTOKOMIIOHEHTHBIX CUCTEM C YUETOM ITOBEPXHOCTHOM 3HEPTUH.
Ancop6uust Ha rpanuLe paszaena ¢as. [loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-HEAKTUBHBIE



BelecTsa. M3oTepma NoBEpXHOCTHOIO HaTsKeHUs. Y paBHeHue [lumkosckoro. [loBepxHocTHAA
AKTUBHOCTb.

3. MonekynsipHble MEXaHU3MBI aicopOunu. OpHeHTalns MOJIEKY B TIOBEPXHOCTHOM CJIOE.
Omnpenenenne mwionaan, 3aHUMaeMO MOJIEKYJION TTOBEPXHOCTHO-AaKTUBHOTO BEILLIECTBA B
HACBHIIIEHHOM a/ICOPOIIMOHHOM CJI0€, U MAaKCUMAJIbHOW JITMHHBI MOJIeKyibl [TAB.

4. TepMoauHAMUYECKUN aHANW3 aicopOLmu. Y paBHEeHHE U30TepMBbI agcopoumu ['uboca.
@DaxTopsl, BAUSIOLIME HA aCOPOLIMIO ra30B U paCTBOPEHHBIX BEIIECTB. MOHOMOJIEKYIsIpHAS
azicopOums, ypaBHeHUE H30TepMBI afcopOimn Jlenrmriopa, @peiinamuxa. [lomumornexymsipHas
ancop6ums. KanwnisipHast KoHAEHcanwst, abcopOIusi, XeMOCOpOIIHSL.

5. Ancopbuus snekTponutoB. Hecriennduueckas (S3KBUBAJICHTHAS) acOPOIUS HOHOB.
Nz6upatensHas ancopOuust noHoB. [IpaBuo [Tanera — ®asuca. MonooOMenHas ancopOouusi.
WNonuts! n ux knaccuduxanus. OOMeHHas eMKocThb. [IpriMeHeHrne HOHUTOB B (papMaliuu.

6. Xpomarorpadus (M.C. IIget). Knaccudukanus xpomarorpadudecKux METOIOB 10 TEXHUKE
BBITIOJIHEHUS M 110 MeXaHU3My Iporecca. ['enbunbrpanus. [I[pumenenue xpomatorpaduu B
dbapmanuu.

Tema 3

MoJieKkyJISIpHO-KHHETHYeCKHe U ONTHYeCKHe CBOMCTBA AUCIEPCHBIX CHCTEM

1. BpoyHoBckoe aBmxenue, muddy3us, 0CMOTHIECKOE TaBIICHHE.

2. CenumenTanus. CeTMMEHTAIMOHHAS YCTOMYMBOCTD U CEIMMEHTAIIMOHHOE PAaBHOBECHE.
CeaMEHTAIIMOHHEIN METO] aHaIN3a.

3. PaccestHue v MOTJIOIIEHWE CBETA. Y paBHeHUe Parnes.

4. Typobunumerpus. Hepenomerpusi.

5. YbTpaMUKpOCKOMUS U 3JIEKTPOHHAS MUKPOCKOIHUS KOJUIOMIHBIX CUCTEM.

Bonpochl Kk peTUHrOBO#M TOUKe No2

Tema 4

CTtpoeHue U JIEKTPUUYECKHH 3apsi/l YACTUI U CIIEPCHOM (a3bl. DJIIeKTPOKHMHETHYECKHE
SIBJICHUS

1. [Ipupoaa snekTpuyeckux SBICHUIN B IUCIIEPCHBIX CUCTEMaX. MeXaHH3M BO3HHUKHOBEHHUS
AIIEKTPUYECKOT0 3apsijia Ha rpaHulie pa3zaena AByX (a3. CTpoeHue IBOMHOTO AIEKTPHIECKOrO
cios. Muiesia, CTpoeHHe MULIEIUIBI 307151, 3apsijl U DJIEKTPOKUHETHYECKUN TOTEHIIA
KOJUIOUHOM YaCTHIIbL.

2. BiusiHuE 35IEKTPOJIMTOB HA AJNEKTPOKUHETHUECKUN MOTeHIIUaN. SIBiIeHNe nepe3apsiiku B
JUCIIEPCHBIX CUCTEMAX.

3. BNEKTPOKUHETHYECKHE sABIEeHUs. DnekTpodopes. CBs3b 3MEeKTPOPOPETHUECKOI CKOPOCTH
KOJUIOUHBIX YaCTHUII C UX AJIEKTPOKMHETHYECKUM MOTeHIHAaNoM (ypaBHeHHE [ enbmronblia —
CMomyxoBcKoro). JnekTpodoperudeckast MogBMKHOCTh. DNEKTPO(OPETUIECKHE METO/IbI
uccienoBaHus B hapMaluu.

4. D1eKTpooCcMOC. DIEKTPOOCMOTUYECKOE U3MEPEHUE ANEKTPOKUHETUYECKOTO MOTEHIMAIA.
[IpakTHyeckoe mprUMEHEHHE EKTPOoOcMoca B (papmarium.

Tema S

YCToH4YMBOCTL M KOATYJIALUMA JUCIEPCHBIX CHCTEM

1. Kunernueckas ¥ TepMOJIMHAMUYECKAs] YCTOMUMBOCTD IUCIIEPCHBIX CUCTEM. ATrperanus 1
CeIMMEHTAIUs YaCTHIl JUCTIepCcHOM (ha3bl. DaKTOpbl yCTONUNBOCTH.

2. Koarymsiuust u ¢akTopsl, ee Bbi3biBatone. Kuneruka xoarymsiuuu. Ilopor koarynsiuu, ero
onpeznenenue. Koarymsiuus 3051ell CMECSIMU 3JIEKTPOIUTOB.

3. 'eneo6pazoBanue (xenatuHupoBanue). Komnonanas 3ammuta. I'eTepokoarynsius.
ITenrrusanus.

4. Teopuu koaryisiuuu. Ancopounonnas teopus Opeitnmxa. Teopus ycTOHYMBOCTH
mucriepcHeIx cucteM [lepsaruna-Jlannay-®epses-OBepOeka.



Bonpocsl k peiiTuHroBoil Touke Ne3

Tema 6

Pa3Hble K1acchl AUCNEPCHBIX CHCTEM

1. Aspo3zonu u ux cBoiictBa. [lonydyeHue, MOJIEKyIIpHO-KUHETUUECKHE CBOIICTBA. ArperaTuBHas
YCTOWYMBOCTH U (haKTOPBI, €€ onpeesstonue. [[pumenenue aspososeit B papmaruu.

2. Tlopouiku u ux cpoiicta. CiaexMBa€MOCTh, TPaHYJIMPOBAHUE U PACTIBLISIEMOCTD OPOILIKOB.
[Ipumenenue B papmariuu.

3. Cycrnien3uu u ux cBoiictsa. [lomydenne. Y CcTOMUMBOCTE U OTIpeACISIOIINE €€ (PaKTOPHI.
Qnokynanus.

4. CennMeHTalMOHHBIN aHanu3 cycnen3uid. [1enst. ITacTor.

5. DOmynbenu u ux cBoictBa. [lonydenue. Tunbsl sMynbcuidl. OMyIbraTopbl U MEXaHU3M HX
neiicteusi. OOpateHue ga3 aMyJIbcuid. Y CTOWYMBOCTD AIMYNbCUN U ee HapyleHue. dakTopbl
YCTOMYHMBOCTH 3MYJIbCHIA.

6. Koanecuenuus. CBoNCTBa KOHIIEGHTPUPOBAHHBIX U BHICOKOKOHIIEHTPUPOBAHHBIX AIMYJIbCHH.
[IpuMeHenne cycrieH3uil 1 SMyJIbCH B (hapMaluu.

Tema 7

Muneasipublie JUCIIepCHbIE CHCTEMbI

1. Konmouansle cucteMbl, 00pa30BaHHbIE TOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMH.

2. Muuennoo6paszosanue B pactopax MITAB. TepmoanHamuka MUIenioo0pa3oBaHus.
Kputnueckasi KOHIIEHTpaIMsi MULIEIUI000pa30BaHMsl, METO/IbI €€ OTIPEIeIICHUSI.

3. Conrobunuzanus u ee 3HaueHue B papMalmi.

4. MunesuispHble KOJUIOUHBIE CUCTEMBI B (hapmanuu.

Tema 8

BbicokomosieryJsipubie coennnennsi (BMC) u ux pacTBopsbl.

1. Mounekynsipabie Koyuionanble cucteMbl. Metoasl nosyaenuss BMC. Knaccert BMC.

2. CpolicTBa MOIMMEPHBIX Ienel. [ MOKocTh 1enel monuMepoB. BHyTpeHHee BpaleHe 3BeHhEB
B MakpomoJiekyinax BMC.

3. Kpucrammuyeckoe u amopdnoe cocrossuue BMC.

4. HaOyxanue u pactBopenne BMC. Mexann3m HaOyxanus. TepMoarHaMUKa HaOyXaHUs U
pactBopenuss BMC. BinusiHue paznudHbix (akTOpOB Ha CTENeHb Ha0yxaHus. JIMOTpOITHBIC psIbI
HOHOB.

5. YnenbHas, npuBeicHHAs U XapaKTepUCTUUECKas BA3KOCTh. Y paBHeHue [llTaynunrepa u ero
Moaudukaius. OnpeaeneHrue MOJISIPHOIN MacChl MOJMMepPa BUCKO3UMETPHUECKUM METOJIOM.

6. [oniuMepHbIEe HEITEKTPOTIUTHI U MOAUAIEKTPOIUThI. [Tonnamdonuter. M30snekTprueckas
TOYKA MOJUaM(OIUTOB U METOIBI €€ OIPEICTICHHUS.

7. Ocmotuueckue cBoiictBa pactBopoB BMC. OcMoTHueckoe 1aBlieHHE pacTBOPOB MOJIUMEPHBIX
HeanekTposinToB. OTkiIoHeHHEe OT 3aKoHa Bant — ['odda. Ypasuenue ['annepa. Onpenenenue
MOJISIPHOM MaccChl MOJMMEPHBIX HEAUTEKTPOIUTOB. MeMOpaHHoe paBHOBecue J[oHHaHA.

8. @axTopsl ycroiunBoctu pactBopoB BMC. BricanuBanue, Opory BeICAIMBaHUS.
JInoTpomnHble psAbl HOHOB. 3aBUCHMOCTH IMOPOTOB BhICAIMBAHUS MOJIMaM(poIuToB OT pH cpensl.
9. Koauepsarus. MukpoxkoariepBanusi. buonorndyeckoe 3naueHue. MUKpOKancylIupoBaHHE.

10 3acrynneBanue. BiausiHue pa3nudHbIX (JaKTOPOB HA CKOPOCTH 3aCTyAHEBAHUS. TUKCOTPOMHS
crynneii u reneit. Cunepesuc cryaueil. Ctyaau B papmanuu. Auddysus u nepuoauueckue
pEeaKLMM B CTYHSAX U TeIsX.

Kpumepuu ¢ODMUDOGGHU}1 OYEHOK (Ou@Hu@(lHUﬂ) VCMHO20 onpoca
Y CTHBIN OompocC ABJACTCA OJHUM HU3 OCHOBHBIX CII0CO00B yqéTa 3HaHUH 06}”{8.10]_]_161"0051
0 AUCHUIUIMHE «DH3uUecKas U KOJUIOMAHAS XUMUI». PaBBépHYTLIﬁ OTBCT CTYACHTA HOJIKCH




MPEJCTaBIATh COOO0M CBSI3HOE, JIOTHUECKH IMOCIEN0BAaTENbHOE COOOIIEHHE Ha 33JaHHYI0 TeMY,
II0OKa3bIBaTh €r0 YMEHHUE MPUMEHSATH ONIPEAETICHHUSL.

B pezynemame ycmmoco onpoca 3Hanus, 00yuarOuwecoci OUEHUBAIOMCA RO
cnedyruieil wikane:

21 6ann, ctaBUTCS, €CITU O0yJAIOIHIACS:

1) momHO wW37MaraeT M3YYCHHBIM Marepuan, MAaéT TNPaBUIBHOE OMPENEICHHOE

SKOHOMHMYCCKHUX MOHSITHI;

2) oOHapyXHBaeT TOHMMaHUWE MaTepHalia, MOXKET OOOCHOBaTh CBOM CYXKJICHUS,
MPUMECHHUTH 3HAHUS Ha TMPAKTHUKE, IPUBECTH HEOOXOIUMBIC MPUMEPHI HE TOJBKO IO
y4eOHHKY, HO U CAaMOCTOSITEIbHO COCTaBJICHHBIE;

3) wu3naraer MaTepuan IMOCJIENOBAaTEIIbHO M NPAaBUIBHO C TOYKM 3pPEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

18 o6annos, craButcs, ecnu OOydYarOIIMICS AA€T OTBET, YIOBIETBOPSIONIUN TEM JKE
TpeOoBaHUAM, 4TO U 1J1s O6amuia «1», HO nomyckaeT 1-2 ommoOKH, KOTOphIE caM K€ UCIIPABIISET, U
1-2 Heno4éra B OCIEA0BATEIBHOCTH U SI3bIKOBOM O(POPMIIEHUH U3J1araeMoro.

12 fannos, craBUTCs, eciu oOydaroluiics OOHApy)KMBaeT 3HaHHWE U MOHMMAaHUE
OCHOBHBIX TTOJIOKEHUN JaHHOW TE€MBI, HO:

1) wu3naraeT Marepual HEMOJHO U JOMYCKAEeT HETOUYHOCTH B ONPEIENICHUH TIOHATHUI;

2) He yMeeT JOCTaTOYHO TJIyOOKO M JI0OKa3aTeIhbHO OOOCHOBATh CBOU CYXKJICHHS W

MIPUBECTH CBOH TIPUMEPHI;

3) wuzmaraeT Marepuan HEMOCJIEIOBAaTEeIbHO W JIOMYCKAeT OIIMOKA B S3BIKOBOM
0(hOPMIICHUN HU3JIaraeMoTo.

0-11 é6annos, craButcs, ecinu oOydaronuiicss 0OHapyXKMBaeT HEe3HaHHE OOJbIIENH YacTH

COOTBETCTBYIOILIETO pa3fiesia H3y4aeMoTo MaTepuaia, J0myckaeT omuOKku B (popMynupoBKe.
bamer 0-21  MOryr cTaBUTBCS HE TOJBKO 3a €AMHOBPEMEHHBI OTBET, HO W 3a
paccpeOTOYECHHbII BO BpEMEHH, T.€. 332 CYMMY OTBETOB, JAHHBIX CTYAEHTOM Ha MPOTSHKEHUU

3aHSTUI.

5.2. Tunoewvie 6onpocol 011 CaMOCMOAMENbHO20 U3ydyeHusn, KonmpoJjupyemasl KOMnemeHuyusl
(OTIK-1)

duzndyeckas XUMUA

3aganue 1
BBenenue. OcHOBHBIE MOHATHS XMMUYeCKOW TepmoauHamMuku. HyJsieBoe u nepBoe Havasa
TEePMOAUHAMMKH.

Hekpyrossie nporieccsl.

3aBUCHUMOCTH TEIIOBBIX 3()D(PEKTOB OT TEMIEepaTyphl.

VYpasuenue (3akon) Kupxroda.
3ananme 2
Bropoe u Tperbe HauajJa TEPMOAMHAMHUKH. JHTPONHUA. XapaKTepucTu4ecKue (yHKIHUH.
TepmoanHaMHKa XMMH4YECKOT0 PABHOBECHSI.

XapaKTepI/ICTI/IquKI/Ie (byHKI_[I/II/I TepMOI[I/IHaMI/I‘IeCKI/Ie INOTCHIIUAJIbI. BHCPFI/IH I'eneMmrombia

(cBoOOHas sHEprus). DHeprus ['n66ca (cBOOOHAS SHTANBITHS).

TepMOI[I/IHaMI/I‘-ICCKI/Ie yciaoBusg CaMOIIPOU3BOJIBHOT'O IIPOTCKAHUSA IMpoHecca U HOCTUKCHHUA

COCTOSIHUS paBHOBECHA.

3aKkoH ﬂeﬁCTByIOHIHX MacC HU €10 TCPMOAMHAMUYCCKOC oO0ocHoBaHue. CBs3b MCKIY

KOHCTaHTaMHM XMMHUYECKOTO PaBHOBECHS, BBIPAXKCHHBIMU PA3JIMYHBIMU CIIOCOOAMH.
YcnoBHas KOHCTaHTa PaBHOBECHS.
VYpaBHeHHE U30TepMBbl XUMUYECKOH peakiuu (n3otepMbl Bant - ['ogda).

3aBHCHMOCTh KOHCTaHThI ~XHMHYECKOTO paBHOBECUA OT TCMIICPATYPLI OcoOeHHOCTH

TCTCPOTCHHBIX XUMHNYCCKUX paBHOBCCHﬁ. CnocoObl pacucTa XUMHUUYCCKUX paBHOBCCHﬁ.



3amanue 3
Tepmoaunamuka ¢a3oBeix paBHoBecuil. PaBHOBecusi TBepabIX M KUAKHUX (a3 B
JABYXKOMIIOHEHTHBIX
cucTremax.
VpaBuenue Knanelipona — Kiaysuyca.
JlnarpamMmsbl cOCTOSIHUSL OMHAPHBIX CUCTEM — TMarpaMMBbl IIJIaBKOCTH.
bunapHble cucTeMbl HEM30MOP(PHO KPUCTAIUIM3YIOUIUXCS BEIIECTB C MPOCTOM 3BTEKTUKON (HE
00pa3yIoNuX XUMHUYECKUE COCTUHEHHUS).
CucremMpl U3  KOMIIOHEHTOB,  HEOIPAaHWYEHHO  pacTBOPUMBIX  JOpyr B JIpyre
(KpUCTAUIM3UPYIOIIKUXCS H30MOPPHO) Kak B JKMJIKOM, TaK U B TBEPJOM COCTOSIHUH, HeE
00pa3yroINuX XUMUYECKUX COEIMHEHUH.
10. Cucrembl ¢ HEOTpaHMYEHHON B3aMMHON pPAacTBOPUMOCTHIO KOMIIOHEHTOB B JKHIKOM
COCTOSIHUM, HE 00pa3yIoIUX XUMUYECKHE COEAUHEHNUS.
11. Cucrembl, KOMIOHEHThl KOTOPBIX O0Opa3ylOT ycToNuMBBIE (IUIABSIIKMECS KOHIPYIHTHO)
XMUMHUYECKHE COETMHEHUSI.
12. Cucrembl, KOMIOHEHTBI KOTOPhIX 00pa3yloT HEYCTONYMBBIE (TUIAaBSILIUECS HUHKOHTPYIHTHO).
3aganue 4
PaBHoBecusi kuakMii pacTBOp — nap B JABYXKOMIIOHEHTHBIX 3aKpbITBIX CHCTeMaXx.
PacTBOpBI.
5. B3aumocBs3b COCTaBOB PaBHOBECHBIX KUAKOM (a3pl M mMmapa B OWHapHBIX cHCTEMax
MOJIHOCTHIO B3aMHO PacTBOPUMBIX kuaKkocTel. [IpaBuio peryara.
6. OcHoBHbIE TUNBI quarpamm kuneHus (P = const) u quarpamm ynpyroctu napa (T = const) ans
OMHAPHBIX CHCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX JKHUJIKOCTEH.
7. 3akoHbl BpeBckoro.
8. HarpeBanue u oxnaxxaeHne OWHAPHOW CMECH JIETYUUX KUIAKOCTEH.
9. Ilep
€roHKa M peKTU(UKAIHSI.
3aganue S
bunapHble cMecHM KMAKOCTEH ¢ ONPAHUYEHHOW B3aUMHOW PacTBOPUMOCTBIO.
PacnpenejieHne TpeTbero KOMIIOHEHTA MeKIY JABYMSI HeCMELIMBAIOIMUMUCH KHUIKHMH
dazamu. Ikcrpakuus. CBoiicTBa pa3daBjJeHHbIX PACTBOPOB.
9. KomuratuBHbIE€ CBOMCTBA PaCTBOPOB.
10. IloBblieHHE TeMmuepaTypbl KUIIEHMs pacTBOpa HEJIETY4ero BEIeCTBa II0 CPABHEHUIO C
TEeMIIepaTypoil KUIIEHUsI YUCTOTO pacTBOpUTEN. DOyauockonus (30yaIuoMerpus).
11. IloHwkeHue Temmeparypsl 3aMep3aHUs PACTBOpPA HEJETYYero BEIIECTBAa [0 CPAaBHEHHUIO C
TeMIIepaTypoil 3amep3aHust yucToro pacrsopuresis. Kpuockomnus.
12. Ocmoc. Obpatnblit ocMoc. YabTpaduiabTpanus.
13. OmnpexneneHue MOJSAPHOM Macchl PacTBOPEHHOIO BEIECTBA 10 OTHOCHTEIBHOMY
YMEHBIICHHUIO JaBJICHHSI HACHIIIEHHOTO IIapa pacTBOPUTENS HaJl pAaCTBOPOM.
14. PacTBOpUMOCTB I'a30B B KHAKOCTSIX. 3aKOoH I'eHpu. YpaBHenue CeueHoBa.
3aganue 6
PaBHoBecusi B pacTrBOpax 3/eKTposuToB. IIporosmmTHyeckne paBHOBeCcHs B BOAHBIX
pacTBOpax c1a0bIX )1eKTPOIUTOB. By(depHbie cucremMsl (PacTBOpHI).
8. I'mpponus. KoHcTanTa u creneHs ruaponusa. Beruncnenue 3nadennii pH pactBopoB coreid,
MIOABEPrarOIIUXCS THIPOIIN3Y.
9. Bydepubie cuctemsl (pactBopbl). 3HaueHus: pH OydepHbix pactBopoB. bydepnas cucrema,
cojiepkalias cnadyro KUCIOTY U ee colib. bydepHas cucrema, coaeprkainas ciaboe OCHOBaHUE U
ero couib. byepnas emkocTs. 3HaueHue Oy(hepHbIX CHCTEM.
3amanmne 7
PacTBOpBI 2JIEKTPOJMTOB B HEPABHOBECHBIX YCJIOBHSAX. JJIEKTPONPOBOJIHOCTL PACTBOPOB
3JIEKTPOJIUTOB



6. OcoO6eHHOCTH AIIEKTPOIPOBOTHOCTH PACTBOPOB 3JIEKTPOJIUTOB B HEBOJHBIX PACTBOPHUTEISX.
OO0pa3zoBaHre NOHHBIX aCCOLUATOB.
7. OnpeneneHue 3MeKTPOIPOBOAHOCTH PaCTBOPOB.
8. IlpuMeHeHne MeToJa 3JIEKTPOIPOBOAHOCTH (KOHIYKTOMETPUHN) JJIsl ONPEAEICHUS CTEIIEHHU,
KOHCTaHTbl W TEPMOJAMHAMHUYECKMX XapaKTEpUCTHK IIpoLecca JAUCCOLMalMM  caaboro
AJIEKTPOJINTA.
9. IlpumeHeHne KOHIYKTOMETPHUH JUIsl ONpPENEICHUs KOHIIEHTPAIIMH PACTBOPEHHBIX BEIIECTB.
Konnykromerpudeckuii aHanu3 Uil ONpPENETICHUS KOHIEHTPAIMH PACTBOPEHHBIX BEIECTB.
Konnykromerpuueckuit  aHanu3  (mpsAmas  KOHAYKTOMETPHS,  KOHIYKTOMETPHUYECKOE
TUTPOBAHUE).
3aganue 8
DJIEKTPOAHbIEe TNOTEHUHAIbI U 3IeKTpoaBHAKyume cuiabl (IAC). DiaeKkTpoxumMHYecKHe
(ranbBaHMYecKHe) 3jeMeHThI U nenu. [loreHunoOMeTpusi.
5. XuMun4ecKue rajJbBaHUYECKHUE EMH.
6. KoHIleHTpalMoOHHbIE TATbBAHUYECKHUE TIETTH.
7. Inddy3MoHHBIN OTEHIHAIL.
8. OmpeneneHue TEPMOIUHAMUYECKUX XAPAKTEPUCTHK W KOHCTAHT PABHOBECUS PEAKIUil Ha
ocHoBaHuM u3mepenni JJ1C ragpBaHUYECKHUX LIETEH.
9. Ilpumenenne nzmepenuit JJ1C raabBaHNYECKHUX JIEMEHTOB JJISl ONPEEIICHUS] KOHLIEHTpauui
pactBopoB. [loTeHmomeTpust (IpsiMast IOTEHIIMOMETPHSI, TOTCHIIMOMETPUUECKOE TUTPOBAHUE).
10. U3mepenune DJIC ranbBaHUYECKHUX FJIEMEHTOB.
11. XuMuueckne HCTOYHHUKHN TOKA. TOIIIMBHBIE 3JIEMEHTHI.
12. DnekTpoxuMu4ecKass KOppo3usi MeTauioB. MeTo/Ibl 3aIUThl OT KOPPO3HH.
3aganue 9
Kunernka xumMmuuyeckux peaknuil. 3aBUCHMOCTb CKOPOCTH peakIMHd OT TeMIlepaTypbl.
O0mume Teopun XUMHYECKOH KMHETHUKH.
7. OmnpeneneHue SHEPrUM AaKTUBALMM M NPEAIKCIHOHEHIMAIBHOTO MHOXHUTENS YypaBHEHUS
Appenuyca.
8. CBs13p Mex 1y KodhdunrerTom Bant — ['odda u sHEprun akTuBaIum.
9. Teopuss aKkTUBHBIX CTOJKHOBEHUH. ['mmore3a AppeHuyca O CYIIECTBOBAHMM AaKTUBHBIX
Moyiekyln. Teopust  akTHBHBIX  OWHapHbIX  coymapeHuid.  [IpuHIMI — cTanMOHApPHBIX
(KBa3HCTALlMOHAPHBIX) COCTOSIHUMA.
10. Teopus nepexoqHoro coctossHusl. OCHOBHbBIE NOJIOKEHUS U AOMYyIIeHUs Teopunu. OCHOBHOE
ypaBHeHUEe Teopuu. TepmoanHamuyeckas (KBa3UTepMoaWHaMu4eckas) ¢opmMa OCHOBHOTO
YpaBHEHUS TEOPHH.
3amanmue 10
Kuneruka peaknuii HeKOTOpPbIX THNOB. KnHeTHKa rereporeHHbIX nmpoueccoB. Kuneruka
3JIEKTPOXUMHMYECKHUX MPoueccoB.”. 3akoHbl 3nekTposinza Dapazes.
8. CKOpOCTh JEKTPOXUMHUYECKUX PEAKITUH.
9. Ilonsipuzanus 31€KTPOIOB.
10. BnusHue TeMnepaTypbl Ha CKOPOCTh MEKTPOXUMUUYECKUX PEAKIUH.
11. AMnepomeTprudeckoe TUTPOBAHUE.
12. Kynonomerpus.
3apanme 11
Karammu3
5. Tereporennbiii karanu3. OcHOBHble TOHATH. KuHeTHdyeckne OCOOEHHOCTH TeTEpOTEeHHO
KaTaJUTHYECKUX peakiuil. Teopuu TreTeporeHHOTO Karanu3a (MYyIbTHUIUIETHas Teopus A.A.
bananauna, Teopust aktuBHbIX aHcambmeit H.M. KoGosesa, anekrponnas teopusi). CoBpeMeHHbIE
TEHJEHIIUU PA3BUTHS TEOPUN T€TEPOT€HHOTO KaTaln3a.

KOJIJIOI/IIIHaﬂ XUMUA



3aganue 1

IIpenmer, 3aga4n U MeTOAbI KOJJIOMIHOM XuMuH. /{ucnepcHblie cCHCTEMBI.
1. OcHOBHBIE ATambl pPa3BUTHUSI KOJUIOMJHON XUMHUHU. Poib OTEUECTBEHHBIX M 3apyOEKHBIX
YUYEHBIX B pa3BUTHM KojutouaHou xumuu (A.B. dymanckuii, B. OctBanbn, H.IL. Ileckos, I1.A.
PeGunnep).
5. Meroapl TMOJIyyeHUS M OUUCTKUA KOJUIOMJHBIX PACTBOPOB. Jlmamus, syeKkrpoauanus,
yIAbTpadUIbTPALUS.

3aganue 2

TepmMoaguHaMUKa MOBEPXHOCTHBIX SIBJICHUM
4. TepmoauHaMUYeCKU aHAIW3 aACOPOIMU.YpaBHEHHE U30TEpMBbl ajncopOuuu [ 'ubbca.
@daxTophl, BIMSIOMINE Ha aACOPOLHMIO T'a30B M PACTBOPEHHBIX BeIIECTB. MOHOMOJIEKYISpHAs
azcopOuus, ypaBHeHHEe u30TepMbl ajncopOuun Jlenrmiopa, @peitnanuxa. I[loaumonexynspHast
ancopOuus. KanumigapHast KoHIeHcanusi, abcopOoius, XeMocopOIusl.
5. AncopOuus snekrposnutoB. Hecneunduueckass (SKBUBaJeHTHas) aJacopOIUsi HOHOB.
N30uparenvHas ancopbuust uoHoB. [lpaBmio [lanera — ®asHca. MoHooOMeHHas ancopOuus.
HNonute! n ux knaccuduxaius. OOMeHHast eMKoCTh. [I[puMeHeHre HOHUTOB B (hapMariuu.
6. Xpomarorpadus (M.C. Ller). Kmaccudukanus xpomatorpaguueckiux METOIOB MO TEXHHUKE
BBITIOJIHEHUSI U 1O MeXaHu3My mporecca. l'enbunbrpanus. [lpumenenue xpomarorpaduu B
dhapmanun.

3aganme 3

MoJiekyJISIpHO-KHHETHYeCKHEe U ONTHYeCKHe CBOMCTBA AUCIEPCHBIX CHCTEM
4. Typobunumerpus. Hedpenomerpus.
5. YapTpaMUKPOCKOIHNS U 3IEKTPOHHAS MUKPOCKOIUS KOJUIOMIHBIX CUCTEM.

3aganue 4

CTpoeHue W JJIeKTPUYECKHI 3apsil YaCTHL AMCIEPCHON (a3bl. JJIEKTPOKMHETHYECKHe

SIBJICHUS
CBA3b IEKTPOPOPETUYECKON CKOPOCTH KOJUIOMJIHBIX YAacTHIl C HX 3JIEKTPOKMHETUYECKUM
noreniuagoMm (ypaBHeHue ['embmrospiia  —  CMOJIYXOBCKOTO).  DnekTpodoperndeckas
MOJIBUKHOCTb. DJIEKTPO(POPETHUECKUE METO b UCCIEI0BaHMS B (DapMalluy.
4. DnexkTpoocMocC. DJEKTPOOCMOTHYECKOE H3MEpPEHHE 3JIEKTPOKMHETHYECKOr0 MOTEHIHAIA.
[IpakTnyeckoe mpuMEHeHne IEKTPoocMoca B (papManuu.

3aganue 5

YCeTOMYMBOCTD U KOATYJISIIIUAA JUCIEPCHBIX CUCTEM
3. TeneoOpa3oBanue (kenatuHupoBanue). Kommougnas 3ammura. ['etepokoarynsanus.
IlenTuszanus.
4. Teopum xoarymsiuuud. AncopOuuonHas Teopust Ppeiininxa. Teopus YCTOHYMBOCTH
nucriepcHelx cucteM [lepsaruna-Jlannay-®epes-OBepOeka.

3amanmne 6

Pa3Hble kJ1acchl JMCIIEPCHBIX CHCTEM
5. Omynbscun u ux csoicrBa. [lomydenue. Tumbl dMynbcuil. OMyIbraTopbl U MEXaHU3M HUX
nevictBus. OOpamenue (a3 >Mynbcuil. YCTOWYMBOCTh SMYJIbCUNA U ee HapylieHue. DakTopsl
YCTOWYHUBOCTH DMYJIbCHA.
6. Koanecnenuus. CBolicTBa KOHLIEHTPUPOBAHHBIX M BBICOKOKOHIIEHTPUPOBAHHBIX AMYJIbCH.
[IpumeHneHue cycieH3uit U AMyIbCHil B (papmanuu.

3amanme 7

Muneasipabie JHCIIEPCHbIE CHCTEMBbI
3. Comobunu3anus 1 ee 3HaueHue B (hapMarum.
4. MunesuispHble KOJJIOUTHBIE CUCTEMBI B (hapmanuu.

3amanne 8



5. YnenbHas, NpUBEICHHAs U XAPAaKTEPUCTUYECKAs BSA3KOCTh. YpaBHeHue llltaynuHrepa u ero
Moaupukarus. OnpeneneHrne MOJIIPHOM MacChl MOJIMMEPa BUCKO3UMETPHUECKIM METOIOM.

6. IlonmuMmepHbIe HEINEKTPOIUTHI M MONMAINEKTPONUTHL. llommamdponutel. M303nekTpuueckas
TOYKa MOJIMaM(OIMTOB U METOJIBI €€ ONPEACTICHHUS.

7. OcMoTHueckue cBoiictBa pactBopoB BMC. OcmoTHueckoe 1aBiaeHHE pacTBOPOB MMOJIUMEPHBIX
HednekTposuToB. OTKIOHEHHE OT 3akoHa Baut — ['odda. YpaBuenue [Mamnepa. Onpenenenue

MOJISIPHOM Macchl MOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue JloHHaHa.

8. ®akropsl ycroiuuBoctu pactBopoB BMC. BeicanuBaHue, mNOpOrH BbICATMBAHMSL.
JInoTpornHble psabl MOHOB. 3aBUCUMOCTb ITIOPOTOB BhICAJIMBAHUS MoJinaM(ponnuToB oT pH cpensl.

9. Koanepsanus. MukpokoauepBauusi. buonorndyeckoe 3HaueHue. MukpokarncyinupoBaHue.
10 3acrynHeBanue. Bimsiaue pa3nudsbeix (pakTopoB HAa CKOPOCTD 3acTyIHEBaHHS. THKCOTpOMHs
cryaaeil u rened. Cunepesuc crynHeil. Crynnu B dapmanuu. Juddysus u nepuoanyeckue
peaKuuu B CTYAHSX U TeIsixX

Kpumepuu ¢popmupoeanua oyenok no 3a0anuam 011 CAMOCHOAMENbHOU pPAdombl
cmyoenma (munoevie 3a0a4u):

«omauynoy (9 Oamnma) - oOyyaromuics TMOKa3al TIyOOKHWE 3HAHUS MaTrephaiga IIo
MOCTaBJICHHBIM BOIIPOCAM, TPaMOTHO, JIOTUYHO €r0 M3JIaraeT, CTPYKTYPHUPOBAI U JIe-TaTU3HPOBAI
nHpopmammo, u3beras MPOCTOro MOBTOPEHHS HMH(POpMAIMKM W3 TEKCTa, WHOOpMAIUsS Tpe-
cTaBJieHa B iepepaboTaHHOM Buze. CBOOOHO NCHOIB3YeT HEOOX0IMMbIE (POPMYIIBI TP PELLICHUH
3ajay;

«xopowoy (7 0Oanna) - 0OyJarOImUACS TBEPAO 3HAET MATepUa, TPaMOTHO €ro M3Jjiaraer,
HE JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B ITpoIecce pelIeHus 3a1ay;

«yoosrnemsopumenbHoy (5 6a) - 00yJaronIuiicss UMEET 3HaHWSI OCHOBHOTO MaTepHalia 1o
MOCTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JeTalieil, JOMYyCKaeT OTHe/bHbIE HETOUHOCTH IpH
pellIeHu! 3a/1a4;

«Heyoosnemeopumenvho» (0-4 6aI0B) — 00YJAIOIIUIICS OMYCKAeT IpyOble OIMTUOKH B
OTBETE Ha MOCTAaBJIEHHBIE BOIIPOCHI U MPH PELLICHUH 33]1a4

5.3. Tunoevie 3a0anun na konnokeuym (konmpoaupyeman komnemenyus OIIK-1):
Py6esicHbiii konmpoas 0CylIECTBIISETCS 10 00Jiee WM MEHEe CaMOCTOATENIbHBIM pa3zesiamMm

— y4eOHBIM MOJIYyJSIM Kypca W MPOBOAMUTCA IO OKOHYAHMM H3YYEHHs] MaTepuajia MOIYNi B

3apaHee yCTaHOBJIEHHOE BpeMs. PyOexxHBIH KOHTPOJIb MPOBOJUTCS C IIEJIbIO OIpeIeNeHus

KayecTBa YCBOGHMS MaTepuana ydyeOHOro MojIyis B IelioM. B TedueHue cemecTpa MPOBOAMUTCS

mpu MaxKux KOHMPOAbHLIX MEPONPUAMUA RO 2PAPUKY .

IIpome:xyTounast arrecTanus 1 peMTUHIOBAsA TOYKA

dusnyeckass XUuMHIs

IIpomexyTounasi arrectanusi 1 peMTHHIOBas TOYKA

Tema 1
BBenenue. OCHOBHBIE OHATHS XUMHYECKOI TepmoanHamMuku. HysieBoe u nepBoe Hauaaa
TEePMOAUHAMMKH.

1. IIpenmer, 3a1a4n, paszienbl, METObI, UCTOPHS pa3BUTHS (PU3HUECKONH XUMHUH
2. N neanbHble U pealibHbIE Ta3bl.

3. OcHOBHBIE IOHATHSI XUMUYECKON TEPMOAUHAMHUKH.

4. HyneBoe Hauaso (HyJ1€BOM 3aKOH) TEPMOAMHAMUKH.

5. IlepBoe Hauano (nMepBbIi 3aKOH) TEPMOAUHAMUKH.

6. Hexpyrossie mponeccsl.



7. Tepmoxumus. 3akoH ['ecca.

8. 3aBUCUMOCTb TEIUIOBBIX A3PPEKTOB OT TeMIieparypsl. YpaBHeHue (3akoH) Kupxroda.

Tema 2

Bropoe u TpeTbe HaYaIa TEPMOAMHAMMKH. JHTPONNs. XapaKkTepucTHYeCKHe (PYHKIIHH.
TepmMoauHaMuKa XMMHYECKOI0 PAaBHOBECHSI.

. @OopMyIMPOBKH BTOPOrO Hayaja TEPMOAUHAMUKH.

. DHTpOIHUSL.

. Iukn Kapno.

. O011ee cOOTHOMIEHUE /TSI IEPBOTO M BTOPOTO Hayall TEPMOANHAMHKH.

. 3aMeHeHue SHTpONMH B pa3IMUHbIX IPOLECCAX B 3aKPHITON CUCTEME.

. TpeTbe Ha4aJI0 TEPMOJAUHAMUKH.

7. Xapaktepuctuueckue QyHKIUU. TepMoInHaMuYecKue MoTeHIManbl. DHeprus ['enpmrobia
(cBoOOHAs SHEprus). DHeprusi [ m60ca (CBOOOIHAS YPHTAIIBITHS).

8. TepMoiHaMHUYECKHUE YCIIOBUS CAaMOTIPOU3BOJILHOTO MIPOTEKAHUS IIpoLecca U JOCTUKEHUS
COCTOSIHUSI PAaBHOBECHSI.

9. Xumnyeckuil noreHuan. @yruTuBHOCTh U aKTUBHOCTh. CTaHAApTHOE COCTOSTHUE BEILIECTBA.
10. YpaBuenus ['nd6ca-I'ensmrosnsua.

11. [loHATHE O XUMHYECKOM PAaBHOBECHH. TE€pPMOIMHAMUYECKUE YCIOBUS XUMUYECKOTO
paBHOBECHS.

12. 3akoH ACHCTBYIOIMKUX MACC U €ro TepMOAMHAMHYECKOe 000CcHOBaHME. CBSA3b MEKITY
KOHCTaHTaMH XMMHYECKOTI0 PaBHOBECHS, BEIPAKEHHBIMU Pa3IMYHBIMU CIIOCOOaMHU.
13.YcnoBHast KOHCTaHTa PaBHOBECHSI.

14. YpaBHeHUEe N30TepMbl XUMUYECKON peakiuu (130TepMbl Bant - ['odda).

15.3aBUCUMOCTh KOHCTAHThl XUMHUYECKOTO PABHOBECHS OT TEMIIEPATYPhI

16. OcoOeHHOCTH TeTEPOTreHHBIX XUMUYECKUX paBHOBeCHH. CITOCOOBI pacueTa XUMHUYECKUX

AN DN BN W=

paBHOBECHIA.

Tema 3

Tepmoannamuka (pa3oBbiX paBHOBecuii. PaBHOBecHs1 TBepPAbIX U KMIAKHUX (a3 B
ABYXKOMIIOHEHTHBIX

cucTemax.

1. OCHOBHBIE TOHATHS.

2. TepmoauHamuueckue yciaoBus (¢a30BOT0 paBHOBECHS.

3. IIpaBwio ¢a3 I'n66ca.

4. ®a3oBbIe NEPEXOIbI.

5. OHOKOMIIOHEHTHBIE 3aKPHIThIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Knaysuyca.

7. duarpamMmbl COCTOSTHUSI OMHAPHBIX CUCTEM — TUArpaMMbl MIaBKOCTH.

8. bunapHble crucTeMbl HEM30MOP(PHO KPUCTAIUTHIYIOIIUXCSI BEIIECTB C MPOCTON IBTEKTUKOH (HE

00pa3yIoNIMX XUMHYECKHE COCTUHCHNUS).

9. CucTteMbl U3 KOMIIOHEHTOB, HEOTPAHUYCHHO PACTBOPUMBIX JIPYT B IPyre
(KpUCTAIUTM3UPYIOMIMXCS H30MOP(HHO) KaK B )KUIKOM, TaK U B TBEPIOM COCTOSHUH, HE
00pa3yINUX XUMUYECKHX COSTMHEHUH.

10. Cuctemsbl ¢ HEOTpaHUYEHHON B3aUMHOM paCTBOPUMOCTHIO KOMIIOHEHTOB B KUIKOM
COCTOSTHUM, HEe 00pa3yIIUX XUMUYECKHE COSTUHECHHUS.

11. Cucrembl, KOMIOHEHTHI KOTOPHIX 00Pa3ylOT YCTOWUYHBBIE (TUIABSIIIUECS KOHTPYIHTHO)
XUMHYECKUE COETUHEHNS.

12. Cucrembl, KOMIOHEHTHI KOTOPHIX 00pa3yl0T HEYCTONYHMBBIC (TUIABSIIIUECS HUHKOHTPYIHTHO ).
Tema 4

PaBHoBecus1 :KHKHii PacTBOP — Nap B ABYXKOMIIOHEHTHBIX 3aKPBITHIX CHCTEMAX.
PacrBOpbI.

1. OCHOBHBIE TTIOHSATHSA.

2. Knaccudukanus OMHaApHBIX KHUJIKUX PaCTBOPOB.



3. 3akon Payns u ero TepMoAMHAMHUYECKOE 0O0CHOBAHHE.

4. 3aBHCHMOCTB JIaBJICHUS HACHIIIEHHOTO TIapa Hajl pacTBOPOM OT COCTaBa pPacTBOPa. 3aKOHBI
Konosasosa.

5. B3auMoCBsI3b COCTaBOB PaBHOBECHBIX KUAKOU (pa3bl U Mapa B OMHAPHBIX CHCTEMax
MOJIHOCTBIO B3aUMHO PAaCTBOPHUMBIX >kuKocTel. [IpaBuio peruara.

6. OcHoBHbIE THIIBI AUarpaMM kunenus (P = const) u ntuarpamm ynpyroctu napa (T = const) mis
OMHAPHBIX CHCTEM TOJTHOCTBIO B3aMMHO PACTBOPUMBIX KHUIKOCTEH.

7. 3axonsl Bpesckoro.

8. HarpeBanue u oxjaxx/ieHue OMHAPHON CMECH JIETYUHX JKHJIKOCTEH.

9. Ileperonka u pekTuuKaLus.

IIpoMe:kyTouHasi aTTecTalUsl 2 peHTHHIOBasi TOYKA

Tema §

buHapHble cMecH KUIKOCTell ¢ OrPAaHUYEHHOI B3aMMHOI PacTBOPUMOCTBIO.
Pacnipenesienne TpeTbero KOMIOHEHTA M1y ABYMS HeCMeEIIMBAIOIUMHUCS KUIAKHMH
¢pazamu. Ixcrpakuus. CeolicTBa pa30aBjieHHBIX PACTBOPOB.

1. bBunapHble cUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTD KUIKOCTEN yBETUUUBAETCS C
pPOCTOM TeMIepaTyphl.

2. bunapHbie cucTemMbl, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUJIKOCTEH YBEIMUMBAETCS C
MOHI)KEHUEM TeMIIepaTyphl.

3. buHapHbIe KUJIKHAE CHCTEMBI C BEPXHEH U HUKHEN KPUTUUYECKUMH TEMIIEPATYPaMHU
pacTBopeHusl.

4. PaBHOBECHOE J1aBJICHHE HACBIIIEHHOTO Mapa HaJl CMEChIO IBYX KHUAKOCTEH, He
PacTBOPAIOIINXCS HEOTPAaHUYEHHO JIPYT B JIpyTe.

5. IleperoHka ¢ BOJSHBIM MapOM.

6. 3akoH pacnpenenenusa Hepacra. KoncranTa pacnpeneneHusl.

7. Okcrpakuus. Koapdunuent pacnpeneneHus. CreneHp u3BiedeHus (hakTop U3BICUCHUS,
MPOLIEHT 3KCTpakuun). DakTop pasaesieHus IBYX BEIIECTB. Y CIOBUS pa3AeIeHUs IBYX BELIECTB.
Koncranra skcTpakumm.

8. Bnusinue paznuuHbIX (JakTOPOB HA MPOIECCHI IKCTPAKLIUHU (BIHsIHIE 00beMa IKCTpareHTa u
Yyclia IOCIeI0BaTEIbHBIX SKCTPAKIUii; BiusiHue pH BoIHOM (a3bl; HCMOIB30BaHUE
MacCKHUPYIOIIUX areHTOB; B3aMMHOE BIIMSHUE YKCTPArHPyEeMbIX BEILIECTB; M10/1aBJICHHE
skcTpakiun). [IpumeHnenne skcTpakiuy B papMaiuu.

9. KouratuBHbI€ CBOMCTBA pacTBOPOB.

10. INoBblieHHe TeMIEpaTyphl KUIEHHS pacCTBOPA HEJETYYEro BEIIeCTBA [0 CPAaBHEHUIO C
TEeMIIepaTypoil KUIIEHUSI YUCTOTO PACTBOPUTEINSL. DOYIUOCKOTHS (30YIHOMETpPHS).

11. IlonmxeHne TeMnepaTypsl 3aMep3aHusi pacTBOpa HEJETYy4Yero BElIecTBa [0 CPABHEHUIO C
TEeMIIepaTypoil 3aMep3aHus YUCTOro pacTBopuTens. Kpuockomnusi.

12. Ocmoc. Obpatnblit ocMoc. YabTpaduiabTpanus.

13. Onpenenenre MOJISIPHON MacChl PACTBOPEHHOTO BEILIECTBA 10 OTHOCUTEIILHOMY
YMEHBILIEHUIO JaBJICHUS HACBIILIEHHOTO Mapa pacTBOPUTEISI HaJl paCTBOPOM.

14. PacTBOpUMOCTB ra30B B )KUIAKOCTSX. 3akoH I'eHpu. YpaBHeHue CeueHoBa.

Tema 6

PaBHoBecusi B pacTBOpax 3/1eKTPoauToB. IIpoTouTuyeckue papHoBecHs B BOAHBIX
pacTBOpax c1a0bIX 3J1eKTPOIUTOB. By(depHbie cucreMsbl (pacTBOpbI).

1. IIpoBOJHMKYM TIEPBOTO M BTOPOTO poJa.

2. Teopust 2IEKTPOIMTUYECKON JUCCOLUALIUT

C. Appennyca.

3. 3akoH pa3senenus OcTBaibiaa.

4. AKTUBHOCTB M KOO PUIIMEHTH aKTUBHOCTH AJIEKTPOJIUTOB.

5. IIpoTonuTHYEeCcKHE PaBHOBECHS B BOJHBIX PaCTBOPAX.

6. [IpoTosinTHUECKEe paBHOBECHUS B HEBOJHBIX PACTBOPUTEIISIX.



7. PaBHOBeCHUs B pacTBOpax KUCIOT U OCHOBaHMN. KoHcTaHTa KucnotHoctu u pH pactsopos
cnabbix kucioT. Koncranta ocHoBHOCcTH B pH pacTBOpoB caObIX OCHOBAHUIMA.

8. 'mnponus. KoncranTa u crenens rugponusa. Berurcnenue 3nauenuii pH pactBopoB coueid,
[IOABEPratOIIUXCS THAPOIU3Y.

9. byepunsie cuctems! (pactBopsl). 3nauenusi pH Oydepusix pactBopoB. bydepHnas cucrema,
cozepkamas cnadyro KHCIOTY U ee colib. bydepHas cucrema, conepxamas ciaboe OCHOBaHHE U
ero coib. bydepnas emkocts. 3HaueHue OypepHBIX CUCTEM.

Tema 7

PacTBOpBI 3/1eKTPOJINTOB B HEPABHOBECHBIX YCJIOBHUSAX. JJIEKTPONPOBOHOCTH PACTBOPOB
3JIEKTPOJIUTOB

1. CkopocTh IBIKEHHSI HOHOB B pacTBope. Uwnciia mepeHoca HOHOB.

2.Y nenbHas 31EeKTPONPOBOAHOCTS (yIeIbHas! 3JEKTpHUUEcKas IPOBOJIUMOCTb) paCTBOPOB
AIIEKTPOJIUTOB.

3. DKBUBAJIEHTHAs U MOJISIpHAsl 3JIEKTPOIPOBOAHOCTD (DJIEKTpUUYECKasi IPOBOAUMOCTD)
PacTBOPOB JIEKTPOJIUTOB.

4. 3akoH He3aBUCHUMOro JBMkKeHHs HoHOB Komnbpayia. [IpenenbHble 1O JBHKHOCTH HOHOB.

5. [IpyMeHeHne TEOPUH CUIIBHBIX 3JIEKTPOIUTOB Uil 00BSICHEHUS 0COOEHHOCTH
AIIEKTPOTPOBOIHOCTH PACTBOPOB.

6. Oco0eHHOCTH ANEKTPONPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOB B HEBOIHBIX PACTBOPUTEISIX.
O0pa3oBaHre HOHHBIX aCCOIMATOB.

7. Onpenenenue IEKTPONPOBOIHOCTA PACTBOPOB.

8. [IpuMeHeHne MeToia 3IEKTPOIPOBOAHOCTH (KOHAYKTOMETPUN) AJIsl ONIPEIETICHHSI CTETIEHH,
KOHCTaHTBI U TEPMOJIMHAMUYECKHUX XapaKTEPUCTUK Mpoliecca AUCCOLUAIK c1aboro
JNIEKTPOJINTA.

9. IIpuMeHEeHHEe KOHOYKTOMETPHH I OTIPEICIICHUS] KOHLICHTPAMM PACTBOPECHHBIX BELIECTB.
KoHagykroMeTpuuecKknii aHaJIn3 JUIsl ONIPEIEICHAs KOHIEHTPALUN PACTBOPEHHBIX BELIECTB.
KonnykroMerpudeckuii aHanu3 (psiMasi KOHAYKTOMETPUS, KOHAYKTOMETPUYECKOe
TUTPOBAHUE).

IIpome:kyTouHas arTecTanus 3 peiTHHIOBasi TOYKA

Tema 8

DJIeKTPOAHbIE MOTEHUUAJBI U 3JIeKTpoABMAKYIHe cuibl (IC). JiaekTrpoxumMudecKkue
(raJbBaHHYeCKHE) 3J1eMeHThI 1 nenu. IlloreHunomerpus.

1. OcHOBHBIEC OHATHS.

2. MexaHu3M BO3HUKHOBEHHUS JICKTPOJHOTO MOTEHIHANA. JIBOMHOM 3JIEKTPUYECKUM CIIOM.

3. 3aBucumocth J/]C raJibBaHUUECKOTO JIEMEHTa OT AKTUBHOCTEW pEareHTOB. Y paBHEHHUE
HepHucra.

4. Knaccudukarus oOpaTUMBIX JIEKTPOIOB. YpaBHeHUss HepHcTa A1 MOTEHIIMAIOB
AJIEKTPOJIOB MTEPBOTO, BTOPOTO POJIa, OKUCIUTEIIPHO-BOCCTAHOBUTEIIBHBIX U MEMOpaHHBIX (MOH —
CEJICKTUBHBIX) 3JICKTPOJIOB.

5. X¥UMHUYECKHUE TaJIbBAHUYECKUE LETH.

6. KoH1leHTpallMOHHbIE TAIbBAHUYECKUE LETH.

7. Auddy3MOHHBIN MOTEHITHAIL.

8. Onpenenenrie TEpMOJMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS PEaKIUi Ha
ocHoBaHuU u3MepeHnid D/[C raJbBaHNYECKUX LENEN.

9. Ilpumenenne usmepenuit J/]C raabBaHUUECKHUX JIIEMEHTOB JJIs1 ONPEEICHUs KOHIIEHTPALUM
pactBopoB. [loreHnoMeTpust (IpsiMasi HOTEHIIMOMETPUSI, TOTEHIIMOMETPUUECKOE TUTPOBAHUE).
10. Usmepenne 3/C rainbBaHUYECKUX DJIEMEHTOB.

11. XuMHrueckre UICTOYHUKH TOKA. TOTIMBHBIE 3JIEMEHTHI.

12. DnekTpoxuMuiecKas KOppo3usi METauioB. MeTo1bl 3alUThl OT KOPPO3HH.

Tema 9



Kunernka XuMu4ecKux peakuuii. 3aBHCHMOCTb CKOPOCTH PeaKIMHU 0T TeMIIepaTyphbl.
OO0uue Teopun XMMHYECKOI KHHETUKH.

1. OcHOBHBIE TOHSTHSI.

2. @opmanbHast XUMUYECKasi KHHETHKA Peakinii B Ta30BOH (paze: KUHETHYECKH HeoOpaTuMbIe
peaKIuu nepBoro, BTOPOro, TPEThEero, APOOHOTO, HYJIEBOTO MOPSIKA.

3. Metosl onipeiesieHrst TOPsIIKA peakuuu (MHTerpaibHble, TudQepeHnnanbHbIe).

4. @opmanbHast KHHETHKA HEKOTOPBIX CIIOKHBIX PEaKIHii: 00paTuMbIe, MapajuieIbHbIE,
[IOCJIEI0BATEIIbHBIE, CONPSHKEHHbBIE PEAKIIUH.

5. [Ipauno Bant — Nodda.

6. YpaBHeHune AppeHuyca.

7. OnpeneneHye SHEPrul aKTUBALMK U MIPEIIKCIIOHEHIIMATIBHOTO MHOYKUTENS YPAaBHEHMUSI
Appenuyca.

8. Cs3p Mexy kodpdunrentom Bant — [N'odda u sHeprum akrupanuu.

9. Teopus akTUBHBIX CTOJIKHOBEHH. [ MmoTe3a AppeHuyca o CyleCTBOBAaHUU AKTUBHBIX
MoJieKyll. Teopusi akTUBHBIX OMHAPHBIX coynapeHuid. [IpuHIMIT cTalMOHapHBIX
(KBa3UCTAllMOHAPHBIX) COCTOSIHUM.

10. Teopust nepexoaHoro cocrosiHusl. OCHOBHBIE MOJIOKEHUS U AONYIIeHHs Teopru. OCHOBHOE
ypaBHeHUe Teopuu. TepmouHamuueckas (KBa3uTepMoAMHAMUYecKasi) opmMa OCHOBHOTO
YpaBHEHHUS TEOPUH.

Tema 10

Kuneruka peakuunii HekoTopbix THIIOB. KuHeTHKa rereporeHsbix npoueccoB. Kunernka
3JIeKTPOXHMHYECKHUX MPOLecCoB.

. Oco0eHHOCTH KMHETUKH peaKkuil B pacTBOPAX.

. Kunetnka poToXuMHUYECKUX pEaKIIHiA.

. OCOOEHHOCTH KMHETUKH IIEMTHBIX PEAKITUH.

. OCHOBHBIE CTaJIMU I'€TEPOTECHHBIX IPOIIECCOB.

. Auddyzus. 3akonsr Ouka. Koapdument muddy3un.

. OcobeHHOCTH MPOTEKaHUsI peakiuii B TBepAoH (aze. TomoXxuMuIecKkne peaKiiuu.

. 3aKoHBI 351ekTposin3a Dapases.

. CKOpOCTB 31EKTPOXUMHUUYECKUX PEAKLUN.

. [lonsipu3zanus 31€KTPOIOB.

10. Bausnaue TeMrepatrypbl Ha CKOPOCTh AIEKTPOXUMUUYECKUX PEAKIIHM.

11. AMniepomeTpruyeckoe TUTPOBAHUE.

12. KynonomeTtpusi.

Tema 11

Karanu3

1. OcHOBHBIE IOHSATHS.

2. OCHOBHbBIE OCOOCHHOCTH KaTaJTUTHUYECKUX PEaKIIUM.

3. T'omoreHHsbI# KaTtanu3. ['OMOreHHOKaTAIUTUYECKUE PEAKIUU C YYACTHEM OJHOTO U JIBYX
HCXOJIHBIX BemecTB. KuciaoTHO-0CHOBHOM KaTanu3 B pactBopax. [lonstue o
METAJUIOKOMIUIEKCHOM KaTaju3e.

4. ®epmeHTaTuBHBIN KaTanu3. CymHOCTb (pepMEHTAaTUBHOTO KaTainu3a, KHHEeTHKa
(epMEeHTaTUBHBIX pEaKIHii.

5. 'ereporenHsliii katanus. OcHOBHbIE TOHATHS. KuHeTnueckne 0COOEHHOCTH reTepOreHHO
KaTaJIUTHYECKUX peakuni. Teopuu reTeporeHHoro katanusa (MylnbTUILIETHAs Teopus A.A.
banannuna, Teopus aktuBHbIX aHcamOielt H.M. Ko6o3eBa, anekrponHas teopusi). CoBpeMeHHbIE
TEHACHLIUN Pa3BUTHUS TEOPUI FETEPOTEHHOIO KaTalu3a.

03O DN kWi~

Ne)

Koanonagnas xumus
IIpomexyTounasi arrectanus 1 peMiTUHIOBAas TOYKA



Tema 1

IIpenmer, 3aga4n U MeTOAbI KOJJIOMIHOM XuMuH. /{ucnepcHblie cCHCTEMBI.

1. OcHOBHBIE ATaITBl Pa3BUTHS KOJUIOWAHON XUMHHU. POJIb 0TE€UECTBEHHBIX U 3apyOeKHBIX
yUYEHBIX B pa3BUTUU KoJutouaHou xuMmuu (A.B. lymanckuii, B. OctBansa, H.I1. Ileckos, IT.A.
PeGunnep).

2. 3HaueHHe KOJUIOMIHOW XUMHUHU B PAa3BUTHH (papMaruu.

3. Ctpykrypa nucnepcHbix cucteM. {ucnepcHas ¢a3za, qucrnepcHas cpena. CTerneHb
JUCIIEPCHOCTH.

4. Knaccuukaius TMCepCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (a3bl U
TMCTICPCUOHHOMN CPeJIbl, TI0 XapaKTepy B3aMMOJICHCTBYS TUCTIEPCHOM (a3bl ¢ AUCIIEPCHOHHON
CpEeIIOi, TIO TOJABMKHOCTH TUCTICPCHOM (Da3bl.

5. MeTozpl oJydeHus! ¥ OYUCTKU KOJIJIOUIHBIX pacTBOPOB. Jnanus, ainexTpoauanus,
yIbTpapuIbTpaIus.

Tema 2

TepMoauHaMHKAa NMOBEPXHOCTHBIX SIBJIEHUH

1. TepmoauHaMmuka HoBepXHOCTHOTO ciosi. [loBepxHocTHast 3Heprus ['m06ca 1 MOBEpXHOCTHOE
HaTspKeHHe. MeTo bl oTpeieIeHUsT TOBEPXHOCTHOTO HaTshKkeHus. KpaeBoi yron cMadunBaHusl.
3aBUCUMOCTD MMOBEPXHOCTHOTO HATSHKEHUS OT Temreparypbl. CBs3b MOBEPXHOCTHOU SHEPTHH
I'n06ca 1 MOBEPXHOCTHOM PHTANBIMU. DHTATIBIMS CMauyMBaHUS U K03 ULneHT
TUAPOPUIBHOCTH.

2. TepmoaAMTHAMHKa MHOTOKOMIIOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOW SHEPIHUU.
AncopOnust Ha rpaHuIle pazaena $as. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIE
BeniecTBa. M3oTepMa moBepXHOCTHOTO HaTskeHUsA. Y paBHeHue [lInmkosckoro. [loBepxHocTHas
AKTUBHOCT.

3. MonekynspHble MeXaHU3MbI aacopoumu. OpueHTaIus MOJIEKy B TOBEPXHOCTHOM CJIOE.
Onpenenenue miomaan, 3aHUMaeMOil MOJIEKYJION MOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA B
HACBIIIICHHOM aJICOPOIIMOHHOM CJIO€, 1 MaKCUMaIbHOW TMHHBI MOJIeKyIbl [TAB.

4. TepMoauHAMUYECKUN aHATIN3 aicopOmu. Y paBHEeHUE U30TepMBI agcopommu ['nooca.
@daxTopsl, BIUSIOLINE HA aACOPOLIMIO ra30B U PACTBOPEHHBIX BElIeCTB. MOHOMOJIEKYspHAsT
azcopOuus, ypaBHeHHE U30TepMbl afcopouuu Jlenrmiopa, @peitnnxa. [loaumonexynapHas
aacopOmus. KammisspHas koHaeHcarus, abcopOIus, XeMoCcopOImsl.

5. AncopOrus sekTposutoB. Hecrienndudaeckas (3KBUBaJICHTHAsI) aicOPOLIMST HOHOB.
N3buparensuas agcopOuus nonos. I1pasuio [Tanera — ®@asHca. MoHOOOMEHHast aacopOIusl.
WNonwuts! n ux kinaccuduxainus. OdMeHHas eMKocTb. [I[pumMeHeHre HOHUTOB B (hapMaluH.

6. Xpomarorpadus (M.C. L[ser). Knaccudukaius xpomarorpadguyeckux METOI0B MO TEXHUKE
BBITIOJIHEHUS U 110 MeXaHU3My mpoiiecca. ['enbhunbrpanus. [I[pumenenue xpomatorpaduu B
(dhapmanuu.

Tema 3

MoJieKkyJIIpHO-KHUHETHYECKHE U ONTHYECKHe CBOMCTBA AUCIEPCHBIX CHCTEM

1. BpoyHoBckoe nBuxkenue, nuddysus, 0CMOTHUECKOE TaBIICHUE.

2. CequmenTanus. CeIMMEHTAIMOHHAS YCTOMYMBOCTh M CEIMMEHTAIIMIOHHOE PABHOBECHE.
CenMMEHTAIMOHHBIA METO AaHAJIN3A.

3. PaccessHue u norjouieHue ceeta. YpaBHenue Panest.

4. Typounumetpus. Hedernomerpus.

5. YABTpaMUKpPOCKOTIHS U AIIEKTPOHHAS MUKPOCKOIHS KOJIJIOUJIHBIX CUCTEM.

IIpome:xxyTouHasi arTecTalus 2 peMTUHIOBASA TOYKA
Tema 4

CrpoeHne 1 3J1eKTPUYECKUH 3apsi]l YaCTHIl JUCIIePCHOM (a3bl. DIeKTPOKHHETHYEeCKHe
AABJICHHU S



1. Ilpupona 37eKTpUUECKUX SIBJICHUHN B JUCIEPCHBIX cUcTeMaX. MexaHU3M BO3HUKHOBEHHS
AIIEKTPUYECKOTO 3apsijia Ha IpaHulle pazziena AByX (a3. CTpoeHne JBOWHOTO AIEKTPUIECKOTO
cios. Muuesia, CTpoeHUe MULIEIUIBI 30J151. 3apsi U JIEKTPOKUHETUUECKUN IOTEHLIHA
KOJUIOUTHOM YaCTHLIBL.

2. BiusHME 3IIEKTPOJIMTOB HA AIEKTPOKUHETUUECKUN TOTEHLUaN. SIBIIEHNE TIepe3apsaaKu B
JMCIIEPCHBIX CUCTEMAX.

3. DNEKTPOKUHETHYECKHE SBICHUA. DeKTpodope3. CBsA3b MEKTPOPOPETUIECKON CKOPOCTH
KOJUIOMJHBIX YaCTHUIL C UX IEKTPOKMHETUUECKUM MTOTEHIMANIOM (ypaBHeHue I enbMmrobia —
CMOITYyX0OBCKOT0). DIeKTpodopeTHdecKast MoIBMKHOCTh. DIEKTPOPOPETHICCKAE METOIbI
uccaeaoBaHus B (papManuu.

4. DeKTPOOCMOC. DIEKTPOOCMOTHYECKOE U3MEPEHNE ATEKTPOKUHETHIECKOTO MOTEHIAA.
[IpakTyeckoe NpuMEHEHHE AIEKTPOoOcMoca B (papmariuu.

Tema §

YcToiiuuBOCTDL U KOATYJISALUS AUCTIEPCHBIX CHCTEM

1. Kunernueckast u TepMoiMHaMu4ecKasl yCTOWYMBOCTb TUCIIEPCHBIX CUCTEM. ATperanus u
CeIMMEHTAIUS YacTULl AUCTIepCHOM (a3zbl. PaKTOPbl YCTOWYUBOCTH.

2. Koarymsiuust u gaxTopsl, ee Bei3biBatomue. Kuneruka koarymsuu. [lopor koarynsuuu, ero
onpeneneHue. Koarynsmus 3051€il CMeCSIMU 3JIEKTPOIUTOB.

3. 'eneoOpazoBanue (xemaruaupoBanue). Kommonmanas 3amura. ['eTrepokoaryssimsi.
[Tenrusanus.

4. Teopun xoarynsuuu. AncopOuuonnas teopus Opeitnanxa. Teopust ycToiunBocTH
mucnepcHbIx cuctem Jlepsruna-Jlannay-depres-OpepOexka.

IIpomeskyTouHas aTTecTauus 3 peMTHHIOBAasi TOYKA

Tema 6

Pa3Hble Ki1acchl AUCIIEPCHBIX CHCTEM

1. Aspo3onu u ux cBoiicta. [losyueHue, MOIEKyIIpHO-KUHETHYECKHE CBOMCTBA. ArperaTuBHas
YCTOHYMBOCTH U (akTophl, ee onpeaenstouiue. [Ipumenenne aspozoneii B hapmaruu.

2. Ilopomiku u ux cBorictBa. ClIeKUBAaEMOCTb, TPAHYIMPOBAHUE U PACIIBUISIEMOCTD IIOPOILKOB.
[Ipumenenue B papmaruu.

3. Cycnien3uu u ux cBoiictra. [lomydenue. Y CcTOMIMBOCTD U ONIPEACIISAIONINE €€ (aKTOPHI.
DIOKYIISIHUA.

4. CenMMeHTaIIMOHHBIN aHanu3 cycrien3uil. [1ensr. [1acTel.

5. Omynbcun u ux cBoiictBa. [lomyuenune. Tumbl sMynbCcuil. OMyJIbraTopbl U MEXaHU3M UX
neiicteus. OOpaienue ¢a3 IMynbCcHid. Y CTOMYUBOCTD SMYJIbCHI U ee HapylieHue. MakTopsl
YCTOMYHUBOCTH 3MYJIbCHIA.

6. Koanecuenuus. CBOMCTBa KOHLIEHTPUPOBAHHBIX U BBICOKOKOHIIEHTPUPOBAHHBIX 3MYJIbCUM.
[IpumeHeHue cycreH3uii U SMYIbCHI B papMaliuu.

Tema 7

MuneasipHble IUCIIEPCHbIE CHCTEMbI

1. Konnmouanelie cucteMbl, 00pa30BaHHbIE MOBEPXHOCTHO-AKTUBHBIMU BEIIIECTBAMH.

2. Munennoo6pa3zoBanue B pactBopax MITAB. TepmoanHamuka MUIEII000pa30BaHUS.
Kputnueckasi KOHIIEHTpaIysl MUIIETUI000pa30BaHUsI, METOIbI €€ OTIPE/IeIICHUSI.

3. Comobunu3zanys U ee 3Ha4YeHue B papMariuii.

4. MunemnispHble KOJUIOUIHBIE CUCTEMBI B (hapMarium.

Tema 8
Bricokomonexyisipabie coequHenns (BMC) n ux pacTeopsl.
1. MounekynsapHsle Kojutonaable cucteMbl. Metobl nonydenus BMC. Kiaccet BMC.



2. CoiicTBa MoJMMEpHBIX Leneid. [ mOkocTh 1emnei monmmmepos. BHyTpenHee BpalieHue 3BeHbEB
B MakpomoJiekyiaax BMC.

3. Kpucramnmuaeckoe u amopdHoe cocrosiaue BMC.

4. Habyxanwue u pactBopeane BMC. Mexanusm HaOyxanus. TepMmonuHamMuka HaOyXaHus U
pactBopenuss BMC. BrnusiHue pa3nuusbix (pakTopoB Ha cTeneHb HaOyxaHus. JINOTporHbIe psabl
HOHOB.

5. YaenvpHas, npuBecHHAs U XapaKTepUCTUUECKas BSI3KOCTh. Y paBHeHue Lltaynunrepa u ero
Moau¢ukanus. OnpeaeneHne MOJISIPHOM MacChl MOJIMMEPa BUCKO3UMETPHUYECKIM METOIOM.

6. [TonrMepHBIE HEANIEKTPOIUTHI U TTOIUANEKTPOIUTHL. [lomrmambonutel. M303mekTpuyeckas
TOYKA MOJIMaM(OIUTOB U METOJIBI €€ ONPEICIICHHS.

7. OcmoTHueckue cBoiicTBa pactBopoB BMC. OcmoTrueckoe JaBieHHE pacTBOPOB MOJIMMEPHBIX
HedneKTposinToB. OTKIIOHEHUE oT 3akoHa Bant — 'odda. Ypasuenue 'amepa. Onpenenenue
MOJISIPHOM Macchl MOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue JloHHaHa.

8. ®axTops! ycroiunBocty pactBopoB BMC. BricanuBaHnue, mopory BbICaMBaHUS.
JInoTpornHble psabl HOHOB. 3aBUCUMOCTbH ITOPOTOB BhICAIMBAHUS MoJinaM(poinToB oT pH cpensl.
9. Koanepanus. MukpokoauepBanus. buonorndyeckoe 3HaueHne. MukpokarncyinupoBaHUe.

10 3acrynHeBanue. BiausiHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTH 3aCTYAHEBAHUS. TUKCOTPOIHS
cryanei u reneil. Cunepesuc cryaueil. Ctynau B papmauuu. Auddysus u nepuoauueckre
peaKuu B CTYAHSX U TeJsX.

Kpumepuu gopmuposanus ouenox no KOHMPOIAbHbIM MOUKAM (KOHMPObHbIE PAOOMbI;
KOJL10K8UYM)

(21 GayoB) - craBUTCS 3a pabOTY, BBHITOJHEHHYIO TIOJHOCTHIO 0€3 OMMOOK U HEA0YETOB;
oOyyJaroluiics TEMOHCTPUPYET 3HAHHWE TEOPETUYECKOro M MPAKTHYECKOro Marepuaia Mo TeMe
npakTu4ecKoil pabotsl, pemero 100% 3anauy;

(18 6amtoB) — cTaBuTCA 3a pabOTY, BHIIOJHEHHYIO TIOJHOCTBIO, HO TIPH HAJTMYUU B HEH HE
Oosee ogHOM HErpyOol OIMMOKHM M OJHOTO HEJoYeTa, He 0ojee Tpex HeaoueToB. O0yJarommiics
JEMOHCTPUPYET 3HAHHE TEOPETHUYECKOTO M MPAaKTUUECKOro Marepuana Mo TeMe MpPaKTHYeCKOM
paboThl, TOMyCcKasi He3HAUYNTENbHbIE HETOYHOCTHU TPH pellieHnH 3a1a4, peuieno 70% 3anay;

(12 Gamma) — craBuTCs 3a pabOTY, €CJIM CTYJIEHT MPAaBUIIHHO BBITIOJHWI HE MeHee 2/3 Bcel
paboThl WM JOMYCTHWII HE OoJiee OJHOW TpyOOl OIMOKKM W JBYX HEJAOYETOB, HE Oosiee OJHOM
rpy0oii u omHOW HerpyOoil ommOkd, He Oojiee TpeX HErpyObIX OIIMOOK, OJHON HErpyOOH.
OOy4Jaromuiics 3aTpyaHSAETCS C TMPAaBUIBLHOM OLEHKON NpPEeUIOKEHHON 3a71auu, JaeT HETOJIHBIA
OTBET, peiieHo 55% 3amau

(0-11 6annoB) — craBUTCS 3a paboOTy, €CIIM YHUCIIO OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY
JUISL OLIEHKH 3 WJIM TPaBUJIBHO BBITIOIHEHO MeHee 2/3 Bceil paboTel. OOyuaromuiics 1aeT HeBEpHYIO
OLIEHKY CUTYaIHH, perieHo MeHee 50 % 3aau.

5.4.Tecmoegvie 3a0anusn (konmpoaupyemasn komnemenyus OIIK-1):
Llonnvlil nepeuenv mecmoguvlx 3a0anull Npeocmasien 8
DOUC — http://open.kbsu.ru/moodle/course/view.php?id=3302

IIpuMepsI TeCTOBLIX 3aaHUI

It

S: Cucremsl, KOTOpble OOMEHMBAIOTCS C OKPYKAIOIIeH Cpenoi sHeprueil, HO He BEIIECTBOM
Ha3bIBaIOTCA:

+: 3aKPBITBIMHA

- I30JIMPOBAHHBIMU



-. TOMOI'CHHbIMHU
-. OTKPBITBIMHU

I:

S: Hayka o B3auMOMpEBPAIICHUSX PA3TUYHBIX (OPM SHEPTHHM U 3aKOHAX ATHUX MPEBpPALICHUIA
HA3bIBACTCS:

+: TEpMOAMHAMHUKOU

: TEPMOXUMUEN

: KHHETUKOM

. MOJICKYJISIPHOU (PU3UKOM

I:

S: Teno wnu rTpynma Tel, HaXOMAIIUXCS BO B3aUMOJCHCTBUHU, MBICICHHO WM peajbHO
000CO0JIEHHBIE OT OKPY>KAIOIIIEH Cpe/ibl HA3bIBACTCS:

+: TEpMOJMHAMUYECKON CHCTEMOM

-: (hazoit

: TOMOT€HHOU CHUCTEMOM

: TETEPOre€HHON CUCTEMOM

I:

S: Cucrema, BHYTpU KOTOPOU HET MOBEPXHOCTEH, PA3IACISIONINX OTIIMYAIOIIAECS TT0 CBOMCTBAM
YaCTH CUCTEMBbI Ha3bIBACTCS:

+: TOMOT€HHOM CUCTEMOM

-: azoi

! TEPMOJAMHAMUYECKON CUCTEMOM

: TETEPOre€HHOM CUCTEMOM

I:

S: Cucrema, BHYTpH KOTOPOU MPUCYTCTBYIOT MOBEPXHOCTH, PA3ACISIONINE OTINYAIOIIUECS MO
CBOMCTBaM YacCTH CHUCTEMbI Ha3bIBACTCS:

+: TeTEpOreHHOM CUCTEMOM

: pazon

: TEPMOJAMHAMUYECKON CUCTEMOM

: TOMOT€HHOM CHCTEMOM

I:

S: CoBOKYIMHOCTbh TOMOTEHHBIX YacTEi TeTePOreHHON CUCTEMbI, OJJUHAKOBBIX MO (PU3HUECKUM H
XUMHUYECKUM CBOMCTBaM, OTAEIEHHAs OT APYTUX 4YacTel CUCTEMbl BUJAMMBIMU MOBEPXHOCTSIMU
pasjena Ha3bIBaeTCA:

+: dazon

-: TETEPOT€HHON CUCTEMOU

- TEPMOJMHAMUYECKON CUCTEMOM

-: TOMOT€HHOM CUCTEMOM

Kpumepuu ¢popmuposanus oyenox no mecmosoim 3a0aHUAM:

(9 6amioB) — modydaroT oOyyaromuecss C TNPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble Bonpockl. BeimonHneHo 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

(7 6amioB) — modydaroT oOyyaromuecss C NPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIe BONPOCHl — 80 —99 % ot o01iero oo0beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(5 6amioB) — moaydaroT oOyyaromuecss C TNPaBHWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecTOBbIe BONPOCHl — 60 —79% 0T 00111ero 00beMa 3aJaHHBIX TECTOBBIX BOIPOCOB;

(0-4 OGamnoB) — moiydaroT oOydaroliuecs NpPaBWIBHBIM KOJUYECTBOM OTBETOB Ha



TeCTOBBIE BOMPOCHl — MeHee 40-59 % oT 00miero o0beMa 3aJJaHHbIX TECTOBBIX BOTIPOCOB.

5.5. Bonpocwt ona coauu xzamena, konmpoaupyemas komnemenyus (OIIK-1).

3K33MeHaHHOHHI)Ie BOIIPOCHI MO JUCHUILJIMHE «Dusnveckasa U KOJVIOMAHAS XUMMS)

Yacrpl

Tema 1 BBenenune. OcHOBHbBIE OHATUSI XUMHYecKkoi TepmoanHamuku. Hysesoe u nepsoe
HA4YaJ1a TEPMOAUHAMMKH.

. [Ipenmer, 3agaun, pas3aenbl, METOIbI, UCTOPHS Pa3BUTHS (PU3UUECKONH XUMHUH

. UneanpHbIe U peanbHbIE rasbl.

. OCcHOBHBIE IOHATHS XMMHUYECKON TEPMOIMHAMUKH.

. HyneBoe Hauano (HyJeBO 3aKOH) TEPMOIMHAMUKH.

. [lepBoe Havasno (mepBblii 3aKOH) TEPMOIMHAMUKHU.

. HexpyroBsie nponeccsl.

. Tepmoxumus. 3axoH ['ecca.

. 3aBUCUMOCTb TEIIOBBIX 3(h(PeKTOB OT TemrnepaTypsl. Y paBHeHue (3akoH) Kupxroda.
Tema 2 Bropoe u Tperbe Ha4a/1a TEPMOJAMHAMUKH. JHTPONUA. XapaKTepucTHYECKHE
¢pynkuun. TepmoanHaMHKa XUMHYECKOI0 PABHOBECHSI.

1. ®opMynMpOBKU BTOPOTO Hayajga TEPMOJUHAMHUKHU.

2. DHTpOmHS.

3. lukn Kapho.

4. OOmiee cOOTHOIIEHUE AJISl TIEPBOTO U BTOPOTO Havaja TEPMOJAMHAMUKH.

5

6

7

0 JON DN KW~

. 3aMeHeHue SHTpONHH B Pa3IMYHBIX MPOIECCaX B 3aKPHITON CHCTEME.

. TpeTbe Ha4aIO TEPMOJUHAMUKHU.

. Xapakrepuctuueckue QpyHkiuu. TepMoauHaMudecKre MoTeHraabl. DHeprus [ enpMrobia
(cBoOOmHAs sHEpTHUs). DHEeprus [ mb6ca (CBOOOIHAS YHTAIIBITHS ).
8. TepMoAHAMUYECKHUE YCIOBUS CaMOTIPOU3BOJILHOTO MIPOTEKAHUS MpOLecca U JOCTUXK CHUS
COCTOSIHUSI PaBHOBECHSI.
9. Xumnueckuii noteHuan. OyruTUBHOCTb U AaKTUBHOCTh. CTaHAApPTHOE COCTOSIHUE BEIIIECTRA.
10. YpaBuenus ['u66ca-I"enpmrossiia.
11. IlonsTHe 0 XMMUYECKOM paBHOBeCHU. TepMOIMHAMUYECKHE YCIOBUS XUMUYECKOTO
paBHOBECHS.
12. 3ak0oH ACHCTBYIOIKMX MAacC U €ro TepMOJMHAMHYECKOEe 000CHOBaHUE. CBSI3b MEXKIY
KOHCTaHTaMH XMMHYECKOrO PaBHOBECHUS, BEIPAKEHHBIMU Pa3IMYHBIMU CIIOCOOaAMHU.
13.YcnoBHas KOHCTaHTa PAaBHOBECHSI.
14. YpaBHeHue U30TepMbl XUMHUECKOI peakuiuu (u3otepmsbl Baut - ['odda).
15.3aBHCUMOCTh KOHCTAHThI XMMHUYECKOTO PABHOBECHUS OT TEMIIEPATYPHI
16. OcoGeHHOCTH reTepPOTEHHBIX XUMUYECKUX paBHOBecHil. CIOCOObI pacueTa XUMHUYECKUX
paBHOBECHIA.
Tema 3 Tepmoannamuka ¢pa3oBbix papHoBecHil. PaBHOBecusi TBepABIX M KUAKHUX (a3 B

ABYXKOMIIOHEHTHBIX

cucreMax.

1. OcHOBHBIE OHSTHSL.

2. TepmoHAMHUYECKHE YCIOBHUS (Pa30BOI0 PABHOBECHS.

3. IIpaBuno ¢a3 I'n60ca.

4. ®a30BbI€ NEPEXOIBI.

5. OTHOKOMIIOHEHTHBIE 3aKPBIThIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Knaysuyca.

7. AnarpamMMbl COCTOSIHUSI OMHAPHBIX CUCTEM — THarpaMMbl IJIaBKOCTH.

8. buHapHble cucTeMbl HEU30MOP(PHO KPUCTAIU3YIOIIMXCS BEIIECTB € IMPOCTOM IBTEKTHKON (HE

00pa3ymoINUX XUMUIECKHE COSAMHECHHUS).



9. CucteMbl U3 KOMIIOHEHTOB, HEOTPAHUUYEHHO PACTBOPUMBIX JIPYT B JIpyre
(KpUCTAIUTM3UPYIOLIMXCS H30MOP(HO) KaK B )KHUIKOM, TaK M B TBEPJOM COCTOSIHUH, HE
00pa3yrINUX XUMUIECKIX COCTUHEHU.

10. Cucremsl ¢ HEOrpaHUYEHHON B3aUMHOM pacTBOPUMOCTbIO KOMIIOHEHTOB B KUIAKOM
COCTOSIHUH, HE 00pa3yIOIUX XUMUYECKUE COCMHEHUSI.

11. Cucrempl, KOMIOHEHTBI KOTOPBIX 00Pa3yl0T YCTOWUYMBBIE (TUIABSILIUECS KOHTPYIHTHO)
XUMHYECKUE COEIMHEHUS.

12. Cucrembl, KOMIOHEHTBI KOTOPBIX 00pa3yloT HEyCTONYMBBIE (TUIABSILIUECS HUHKOHTPYIHTHO).
Tema 4 PapHoBecHs *KHAKHIl PACTBOP — Nap B IBYXKOMIIOHEHTHBIX 3aKPBITHIX CHCTEMAaX.
PacTBOpBI.

1. OcHOBHBIE TTOHSTHSI.

2. Knaccugukanys OMHaApHBIX KHUJIKUX PacTBOPOB.

3. 3akoH Payns u ero TepmouHaMuyeckoe 000CHOBaHKE.

4. 3aBUCHUMOCTD JaBJIEHUS HACBIILEHHOTO Mapa Hajl paCTBOPOM OT COCTaBa PacTBOpa. 3aKOHBI
KoHnosanosa.

5. B3aumocBsI3b COCTaBOB PABHOBECHBIX JKUJIKOM (pa3bl U apa B OMHAPHBIX CUCTEMAaxX
MTOJIHOCTHIO B3aMMHO PacTBOPUMBIX >kuJIKocTell. [IpaBuio pelyara.

6. OcHoBHbIE THIBI AUarpaMM kunenus (P = const) u nuarpamm ynpyroctu napa (T = const) mis
OMHAPHBIX CUCTEM IMOJIHOCTHIO B3aUMHO PACTBOPUMBIX JKHUIKOCTEH.

7. 3akoHbI BpeBckoro.

8. HarpeBanue u oxjaxx/ieHue OMHAPHON CMECH JIETYUYHX JKHJIKOCTEH.

9. [leperonka u pekTuduKanus.

Tema S bunapHbie cMecH KUAKOCTEH C OrPAHNYEHHOM B3aUMHOI PACTBOPUMOCTHIO.
PacnpenesieHne TpeTbero KOMIOHEHTA MeKAy ABYMs HeCMeIIMBAKIMMHCH JKUIAKHMHU
dazamu. Ikcrpakuus. CBoiicTBa pa3daBjJeHHbIX PACTBOPOB.

1. buHapHbIe CUCTEMBI, B KOTOPBIX B3aMMHAasl PACTBOPUMOCTD KUJKOCTEH yBETUUYHUBAETCS C
pPOCTOM TEMIIEpaTypBhl.

2. buHapHbIe CUCTEMBI, B KOTOPBIX B3aUMHAasl PACTBOPUMOCTb KUAKOCTEH YBEIMUUBACTCS C
MIOHWKEHUEM TEMIIEPATYpBhI.

3. buHapHbIe )KUJKUE CUCTEMbI C BEPXHEH U HUYKHEH KPUTUYECKUMHU TeMIIepaTypaMu
pacTBOpEHUSI.

4. PaBHOBECHO€ JJaBJIEHUE HACBIIIIEHHOTO ITapa HaJl CMECBIO JIBYX >KHJKOCTEH, HE
PacTBOPSIIOIMXCS HEOTPAaHUUYEHHO JPYT B Jpyre.

5. IleperoHka ¢ BOJSIHbIM MapOM.

6. 3akoH pacnpenenenusa Hepacra. Koncranra pacnpeaeneHusl.

7. Okerpakuus. Koaddunuent pacnpenenenus. Crenenp u3piaeueHus (pakTop U3BJICUECHUS,
IPOLEHT SKCTpakiuK). PakTop paszesieHus IByX BELIECTB. Y CIOBHs pa3/ieieHus ABYX BEIIECTB.
KoHcTaHTa 3KCTpaKkuuu.

8. BiusHue pa3inuyHbIX (PaKTOPOB Ha MPOLIECCHI IKCTPAKIMH (BIUSIHUE 00beMa IKCTpareHTa u
qucia Mociae10BaTeNIbHbIX AKCTPaKIMil; BiusHre pH BoaHOM (a3bl; ucnoab3oBaHue
MaCKHUPYIOIMX areHTOB; B3aUMHOE BIIUSTHHE SKCTPArupyeMbIX BEIIECTB; I10/IaBICHUE
sKcTpakium). [IpuMeneHne skcTpakiuy B hapMariu.

9. KomnratuBHble CBOMCTBA paCTBOPOB.

10. IToBbllIeHHE TEMIIEPATYPBI KUIIEHHS pAaCTBOPA HEJIETYYETO BELIECTBA [0 CPAaBHEHUIO C
TeMIepaTypoi KUIEHUsI YUCTOr0 PaCTBOPUTENS. DO0YInOCKONUs (30YINOMETPHS).

11. Ilonmxenune TeMiiepaTypbl 3aMep3aHusl pacTBOPA HEJIETYUEro BELIECTBA [10 CPABHEHHUIO C
TEMIIEpaTypoi 3aMep3aHus YucToro pacreopurens. Kpuockonus.

12. Ocmoc. O6patHslif ocMoc. YbTpaduiabTpanus.

13. Onpenenenne MOJIIPHON MacChbl PACTBOPEHHOT'O BELIECTBA [0 OTHOCUTEIBHOMY
YMEHBILIEHHUIO JaBJIEHUs HACBIILIEHHOTO Mapa pacTBOPUTEISI HAJl paCTBOPOM.

14. PacTBOpUMOCTb ra30B B )KUJAKOCTX. 3akoH I'eHpu. YpaBHenue CeueHoBa.



Tema 6. PaBHOBecHsi B pacTBoOpax 3J1eKTpoIuToB. IIpoTosimTnyeckue paBHoBecusi B
BO/JHBIX PACTBOPAX €J1a0bIX 3JIEKTPOJUTOB. BydepHbie cucrembl (pacTBopbI).

1. IIpoBOfHMKY TIEPBOTO M BTOPOIO poJa.

2. Teopust 2JIEKTPOTUTUUECKON TUCCOLIUALIUN

C. Appenunyca.

3. 3akoH pa3Benenus OcTBaiIbaA.

4. AKTUBHOCTb U KO3(p(PUIIMEHTHI aKTUBHOCTHU 3JIEKTPOJIUTOB.

5. [IporosnuTuyeckre paBHOBECHUS B BOJIHBIX PacTBOPAX.

6. [IpoTosiuTHUecKre paBHOBECHS B HEBOJHBIX PACTBOPUTEIISIX.

7. PaBHOBeCHs B pacTBOpax KUCIOT U OCHOBaHMN. KoHcTaHTa KucnotHoctu u pH pactsopos
cnabbix kucioT. Koncranta ocHoBHOCTH B pH pacTBOpoB caObIX OCHOBAaHUIA.

8. 'mnponus. KoncranTa u crenens rufposnsa. Beruncnenue 3Hauenuit pH pactBopos coiei,
MIOABEPraroIIUXCs THIPOIIHU3Y.

9. Bydepusbie cucremsl (pacTBopsl). 3HaueHust pH OydepHbix pactBopoB. bydepnas cucrema,
cojepxarias ciadyro KUCIOTY U ee coiib. bydepHas cucrema, conepikaiias ciaboe OCHOBaHUE U
ero cosib. bydepnas emxocTh. 3HaueHne OypepHBIX CHCTEM.

Tema 7. PacTBOpPBI 3JIEKTPOJMTOB B HEPABHOBECHBIX YCI0BHUAX. JJIeKTPONPOBOAHOCTH
PACTBOPOB 3JIEKTPOJMTOB

1. CkopocTh IBMKEHUSI HOHOB B pacTBOpe. Ynciia nepeHoca MOHOB.

2.V nenpHas 3JIEKTPOTPOBOTHOCTH (yAETbHAS dJIEKTPUUYECKast MPOBOAMMOCTH) PACTBOPOB
AIIEKTPOJIUTOB.

3. DKBUBaJIEHTHAS U MOJISIpHAst JIEKTPOIIPOBOJHOCTH (3JEKTpUUYECKasi MPOBOAUMOCTH)
PacTBOPOB JIEKTPOIIUTOB.

4. 3akoH He3aBUCUMOTO JBMXeHUs HOHOB Konbpayia. [IpenenbHbie TOABUAKHOCTA HOHOB.

5. [IpyMeHeHne TEOPUH CUIIBHBIX 3JIEKTPOIUTOB Ul 00BSICHEHUS! 0COOCHHOCTH
AIIEKTPOTPOBOIHOCTH PACTBOPOB.

6. OcoOeHHOCTH ANEKTPOIPOBOIHOCTH PACTBOPOB AIEKTPOJIUTOB B HEBOIHBIX PACTBOPUTEISX.
O6pa3zoBaHre HOHHBIX aCCOLIUATOB.

7. OnpeneneHue IEKTPOIPOBOIHOCTH PACTBOPOB.

8. [IpuMeHeHne MeToia 3IEKTPOIPOBOJHOCTH (KOHAYKTOMETPUH ) AJISl ONIPEIETICHHS CTEIICHH,
KOHCTaHTBI U TEPMOJIMHAMUYECKHUX XapaKTEPUCTHUK Mpoliecca AUCCOLUAIH c1aboro
AIIEKTPOJINTA.

9. [IpumeHneHne KOHAYKTOMETPUHU AJIsl OTPEieNICHHs] KOHIICHTPAI[MX PACTBOPEHHBIX BEILIECTB.
Konaykromerpuueckuid aHanu3 JUisl ONpeieieHHsl KOHLIEHTPAlUK PACTBOPEHHBIX BELIECTB.
Konaykromerpuueckuit aHanus (mpsiMasi KOHIyKTOMETPHSI, KOHAYKTOMETPUYECKOE
TUTPOBAHUE).

Tema 8. J1eKTpOAHBIEC MOTEHIUAJBI U dJeKTpoaABMAKYyIHe cuiibl (I1C).
JIeKTPOXMMHYeCKHUe (rajJibBaHN4YecKue) 3jieMeHThl U nenu. [lorennuomerpus.

1. OCHOBHEBIE TTIOHSTHA.

2. MexaHu3M BO3HUKHOBEHHUS JICKTPOJHOTO MOTEHIHAIA. JIBOMHOM 2JIEKTPUYECKUM CIIOM.
3. 3aBucumocTth IJ[C raibBaHUYECKOTO AJIEMEHTA OT aKTUBHOCTEH peareHTOB. Y paBHEHHE
HepHncra.

4. Knaccudukanus o0paTUMBIX 2JIEKTPOI0B. YpaBHeHHs HepHcTa 1715 MOTEHIIHAIOB
ANIEKTPOJIOB MEPBOr0, BTOPOTO POJa, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX U MEMOPAHHBIX (MOH —
CEJIEKTUBHBIX) JIEKTPOJIOB.

5. XAMUYECKHE TalbBaHUUCCKHEC 1ICTIH.

6. KoH1leHTpallMOHHbIE TAIbBAHUYECKHUE 1IETTH.

7. Anddy3noHHBINA TOTEHIHUA.

8. Omnpenenenrie TEpPMOJMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS PEaKIMi Ha
ocHoBaHuM u3MepeHnid D/[C rajpBaHNYECKUX LENEN.



9. llpumenenue n3mepenunit IJ{C raabBaHMUECKUX 3JIEMEHTOB JUIsl OIPEEIICHUS KOHIEHTpaLUil
pactBopoB. [loTeHmoMeTpust (psimasi MOTEHIMOMETPHUS, TOTEHIIMOMETPUYECKOE TUTPOBAHUE).
10. Usmepenne 3/C raibBaHUYECKUX IJIEMEHTOB.

11. Xumuueckne HCTOUYHUKU TOKA. TOIIMBHBIE 3JIEMEHTHI.

12. DnexTpoxuMHuUecKass KOppo3usi MeTaJlII0B. METO bl 3aLUThl OT KOPPO3UH.

Tema 9. Knunernka XuMHYeCKHX peakiuii. 3aBUCHMOCTb CKOPOCTH PeaKIUH OT
Temmneparypsl. O01ue TeOpuu XMMHYECKO KMHETHKH.

1. OcHOBHBIE TTOHSITHSL.

2. @opmanbHast XUMUYECKasi KWHETHKA PEaKInid B Ta30BOM (haze: KWHETHYECKH HeoOpaTuMbIe
peaxkuuu nepBoro, BTOPOro, TPETbEro, JpOOHOT0, HYJIEBOTO MOPSJIKA.

3. MeTop1 onpeiesieHus NopsIKa peakuu (MHTerpajibHble, U depeHlnaIbHbIE).

4. ®opManbHas KHHETHKA HEKOTOPBIX CIOXHBIX peakluii: o0paTHMble, MapaieibHbIE,
MIOCJIeIOBATEIbHbIE, CONPSHKEHHbIE PEaKLIUU.

5. [IpaBusio Bant — T'odda.

6. YpaBHeHHe AppeHuyca.

7. OnpeneneHye SHEPTruu aKTUBALUH U MTPEASKCIIOHEHIIUAIIBHOTO MHOYKUTEIIS YpaBHEHUS
Appenuyca.

8. CBs13p Mex 1y KodhdunmrerTom Bant — 'odda u sHEprun akTuBaIum.

9. Teopus akTUBHBIX CTOJKHOBEHMH. [ Mnore3za AppeHnyca o CyIleCcTBOBAaHUH aKTUBHBIX
MoJieKyIl. Teopusi akTUBHBIX OMHAPHBIX coynapeHuil. [IpuHIHII cTalmoHapHBIX
(KBa3UCTAlIMOHAPHBIX) COCTOSIHUM.

10. Teopust nepexoaHOTO cOCTOSIHUSA. OCHOBHBIE MTOJIOXKEHUS U JOMYyIIeHUs Teopurd. OCHOBHOE
ypaBHeHUe Teopuu. TepmouHamuueckas (KBa3uTepMOAMHAMUYecKasi) opmMa OCHOBHOTO
YpaBHEHUS TEOPHUH.

Tema 10. Kuneruka peakuuii HeKOTOPbIX TUIIOB. KMHEeTHKA reTeporeHHbIX NPoueccoB.
KuHeTHKa 3J1eKTPOXMMHYECKHUX NPOLECCOB.

. OCOOEHHOCTH KHHETUKH PEaKINi B PaCTBOpax.

. Kunetnka poToXuMHUYECKUX pEaKIIHiA.

. OCOOEHHOCTH KMHETUKH IIEMTHBIX PEAKITUH.

. OCHOBHBIE CTaJIMU I'€TEPOTCHHBIX ITPOLIECCOB.

. Auddysus. 3akonsr Ouka. Koapdunuent nuddy3un.

. OcobeHHOCTH MTPOTEKaHUs peakiuii B TBepaoi ¢daze. TonmoXxuMuyeckue peakimiu.

. 3aKoHbI 3eKkTposin3a Dapajes.

. CKOpOCTB 31EKTPOXUMHUUYECKUX PEAKLIUN.

. [Tonsipu3zanus 31€KTPOIOB.

10. BnusiHre TeMneparypbl Ha CKOPOCTh 3JIEKTPOXUMHUYECKUX PEAKLIUM.

11. AMnepomeTpuyeckoe TUTPOBAHHUE.

12. Kynonomerpusi.

Tema 11. Katanus

1. OcHOBHBIE TOHATHS.

2. OCHOBHbBIE OCOOCHHOCTH KaTaJTUTHYECKUX PEaKIIUM.

3. 'oMoreHHsI! KaTtanu3. ' OMOreHHOKATaIUTHYECKUE PEAKIIMH C YYaCTUEM OJJHOTO U JBYX
UCXOJHBIX BellecTB. KncioTHO-0CHOBHOM KaTayn3 B pactBopax. [Tonstue o
METaJNIOKOMIUIEKCHOM KaTallu3e.

4. ®epmenTaTuBHbIN KaTanu3. CymHOCTh (hepMEHTATUBHOIO KaTaianu3a, KHHEeTHKa
(epMEeHTATUBHBIX pEaKIHii.

5. 'ereporennsiii katanus. OcHOBHbIE TOHATHS. KuHeTnyeckne 0coOeHHOCTH TeTEpPOreHHO
KaTaJIUTHYECKUX peaklnid. Teopru reTeporeHHoro katanusa (MylIbTUILIETHAs Teopus A.A.
banannuna, Teopus aktuBHbIX aHcamOueit H.M1. Kobo3eBa, anexkrponHas Teopusi). CoBpeMeHHbIe
TEHACHLIUN Pa3BUTHUS TEOPHUI FETEPOTEHHOTO KaTalu3a.
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Tema 1 [Ipeamer, 3aqa4u ¥ MeTOAbI KOJLUIOWAHON XUMHUN. JlycniepCHBbIE CHCTEMBI.

1. OcHOBHBIE 3Tallbl Pa3BUTUS KOJUIOUIHON XUMHH. POJIb OTE€UEeCTBEHHBIX U 3apyOEKHBIX
yUYEHBIX B pa3BUTUU KoJutouaHou xuMud (A.B. lymanckuii, B. OctBansa, H.I1. Ileckos, IT.A.
PeGunnep).

2. 3HayeHHe KOJUIOMIHOW XMUMUU B PAa3BUTUH (papMalnu.

3. Crpykrypa mucnepcHbix cucteM. JlucnepcHas ¢asa, aucriepcHas cpena. CreneHb
JUCIIEPCHOCTH.

4. Kitaccuukanus TUCTICPCHBIX CHCTEM: 10 arperaTHOMY COCTOSIHHIO TUCTICPCHOM (a3bl 1
TMCTICPCUOHHOMN CPeIbl, TI0 XapaKTepy B3aUMOJICHCTBHSI TUCTIEPCHOM (a3bl C TUCTICPCUOHHON
CpeoH, 1Mo TMOABMKHOCTH JUCTIEPCHOM (ha3bl.

5. Metozpl MOTYyYeHHUS ¥ OUUCTKH KOJUIOUIHBIX pacTBOPOB. J(Manus, sJeKTpoiuanus,
yIbTpapuIbTpaLus.

Tema 2 TepMoaguHAMHMKA MOBEPXHOCTHBIX SIBJIEHUI

1. TepmoanHaMuka HoBepXHOCTHOTO ciosi. [loBepxHocTHast aHeprus ['ub0ca 1 moBepXHOCTHOE
HaTspKeHne. MeToIpl onpeieIeHUs] MOBEPXHOCTHOTO HaTshkeHus. KpaeBoi yron cMaunBaHusl.
3aBUCUMOCTD MMOBEPXHOCTHOTO HATSHKEHUS OT Temreparypbl. CBsi3b MOBEPXHOCTHOU SHEPTHH
['n006ca 1 MOBEPXHOCTHOM 3HTANBINU. DHTAIBINS CMaYMBaHUSA U KO3(DDULIUEHT
TUAPOPUIBHOCTH.

2. TepmoaAMTHAMHKa MHOTOKOMIIOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOW SHEPIHUU.
AncopOnust Ha rpaHuIle pazaena $a3. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIE
BelecTBa. M30TepMa MoBEpXHOCTHOTO HaTsKeHUs. Y paBHeHMe [lnmkoBckoro. [loBepxHOCTHAA
AKTUBHOCTb.

3. MounekynspHble MeXaHU3MBbI aacopOuyu. OpreHTaus MOJIEKyJ B TOBEPXHOCTHOM CJIOE.
Onpenenenue miomaan, 3aHUMaeMOil MOJIEKYJION MOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA B
HACBIIIICHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIEKY bl [TAB.

4. TepMoagMHAMUYECKUN aHATIN3 aicopOmu. Y paBHEHHE N30TepMbI afcopOiuu ['nboca.
®daxTopsl, BAUSIOUINE HA aACOPOLIMIO ra30B U PaCTBOPEHHBIX BelIeCTB. MOHOMOJIEKYspHAsT
azcopOIusi, ypaBHEHHE H30TepMbI afcopOruu JIenrmiopa, @peitaamxa. [lomumonexkynspHas
aacopOmust. KammsipHas koHaeHcaIus1, abcopOIus, XeMoCcopOIHsl.

5. AncopOrus 3nektposntoB. Hecriennduaeckas (3KBUBaJICHTHAsI) aIcCOPOLIMST HOHOB.
N3buparensuas agcopOuus nonos. [1pasuio [Tanera — ®@asHca. MoHOOOMEHHast aacopOIusi.
Nonwuts! u ux xkinaccuduxarus. OOMeHnHas eMKocTh. [IpriMeHeHrne HOHUTOB B (hapMaluu.

6. Xpomarorpadus (M.C. LIet). Kimaccudukanust xpomatorpadudecKux METOIOB 110 TEXHUKE
BBITIOJIHEHUS M 110 MeXaHu3My mpoiiecca. ['enbunbrpanus. [Ipumenenue xpomatorpaduu B
(dhapmanuu.

Tema 3 MosiekyJIApHO-KHHETHYECKHE U ONITHYECKHeE CBOICTBA JUCHEPCHBIX CHCTEM

1. BpoyHoBckoe nBuxkenue, U Qy3us, 0CMOTHUECKOE AaBIICHUE.

2. CequmenTanus. CeIMMEHTAIMOHHAS] YCTOMYMBOCTh U CEIMMEHTAIIMIOHHOE PABHOBECHE.
CenMMEHTALIMOHHBIA METO/ AaHAJIN3A.

3. PaccesiHue u norsoiieHue cgera. YpaBHenue Panest.

4. Typounumerpus. Hepenomerpusi.

5. YABTpaMUKpPOCKOTIUS U AJIEKTPOHHAS MUKPOCKOMHS KOJUIOUHBIX CUCTEM.

Tema 4 CTpoeHue H dJIEKTPUYECKHH 3apsAA YaCTHL JUCIIEPCHOI (a3bl.
JIeKTPOKMHETHYEeCKHE SBJICHUS

1. Ilpupona 31eKTpUUECKUX SIBJIEHUH B JUCIEPCHBIX cUcTeMaX. MexaHU3M BO3HUKHOBEHHS
AIIEKTPUYECKOTO 3apsijia Ha rpaHulile pazaena AByX (a3. CTpoeHre TBOMHOTO AIIEKTPHIECKOTO
cinost. Muuenia, CTpoeHUe MULEIIBI 30151, 3apsia U 3J€KTPOKUHETUUECKHUM MOTEHIUAI
KOJUJIOM/IHOM YaCTHUIIBI.

2. BausiHue 35eKTPOJIUTOB Ha SJIEKTPOKMHETUUECKHUI MOTeHLIUAN. SIBlIeHHE Mepe3aps Ky B
JUCIIEPCHBIX CUCTEMAX.

3. DNEeKTPOKUHETUYECKHE SBICHUA. DneKTpodope3. CBA3b MEKTPOPOPETUIECKON CKOPOCTH
KOJUUIOUJIHBIX YACTHII C UX IEKTPOKMHETUYECKUM MOTEHIUANIoM (ypaBHeHuE ['enbmrosnbua —



CMOIyX0BCKOT0). DeKTpodopeTudecKas MoIBUKHOCTh. DIEKTPOPOPETHICCKUE METOIbI
UCCIIeIOBaHUS B (hapMallvu.

4. DeKTpOoOCMOC. DIEKTPOOCMOTHYECKOE U3MEPEHNE ANEKTPOKUHETUYECKOTO MOTEHIMAA.
[IpakTHyeckoe MpUMEHEHHE IEKTPOOCMOca B (papMalnu.

Tema S YCTOMYMBOCTD U KOATYJISLUSA IMCIEPCHBIX CHCTEM

1. Kunernueckas u TepMoiMHaMu4ecKasl yCTOWYMBOCTb TUCIIEPCHBIX CUCTEM. ATrperauus u
CeIMMEHTAITUS YaCTHII JUCTIEPCHOM (ha3bl. DaKTOPHI YCTOHYNBOCTH.

2. Koarymsiuust v gaxTopsl, ee Bei3biBaromue. Kuneruka koaryssuu. [lopor koarymismuu, ero
onpeneneHue. Koarysmus 3051€il CMeCSIMU 3JEKTPOIUTOB.

3. 'eneoOpazoBanue (xenatuHupoBanue). Kommonanas 3ammura. ['erepokoarysisims.
[TenTuzanus.

4. Teopun xoarynsuuu. AncopOuuonnas teopus Opeiinanxa. Teopus ycToiunBoCcTH
mucnepcHbIx cucteM Jlepsaruna-Jlannay-®epses-OBepOexka.

Tema 6 Pa3Hble ki1acchbl JUCIIEPCHBIX CHCTEM

1. Aspo3zonu u ux cBoiictsa. Ilosrydenne, MOIEKYISIpPHO-KMHETUIECKHE CBOMCTBA. ATperaTuBHast
YCTOWYMBOCTH U (haKTOPBI, ee onpeenstonue. [[pumenenue aspososeit B papmaruu.

2. Tlopouiku u ux cpoiicta. CiaexMBaeMOCTh, TPAaHYIMPOBAHUE U PACTIBUISIEMOCTh IOPOILIKOB.
[Ipumenenue B papmariuu.

3. Cycnen3uu u ux cBoiictpa. [lomyuenue. Y cToiunBoCTh U onpeaensomnye ee GakTopsl.
dnokynsauus.

4. CenquMeHTalNOHHBIN aHan3 cycneHs3uil. [lensr. [1acTel.

5. Omynbcun n ux cBoictBa. [lomyuenne. Tunbl sMmynbcnid. OMyapraTopbl U MEXaHU3M UX
neiicteusi. OOpateHue ga3 IMyIbcuid. Y CTOWYUBOCTD AMYIbCHUI U ee HapyleHue. dakTopbl
YCTOMYHUBOCTH AMYJIbCHUH.

6. Koanecuenius. CBoHCTBa KOHIIEHTPUPOBAHHBIX U BBICOKOKOHIICHTPUPOBAHHBIX AMYJIbCHIA.
[IpuMeHeHne CycrieH3Ui B SMYJIbCHI B (hapMarium.

Tema 7 MuneJsipable JUCIIEPCHbIE CUCTEMbI

1. Kommonansle cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMH.

2. MunemmooOpazoBanue B pactBopax MITAB. Tepmoannamuka MurieuiooOpa3oBaHusl.
Kputnueckasi KOHIIEHTpaIMs MULIEIUI000pa30BaHUsl, METO/IbI €€ OTPE/ICIICHUSI.

3. Conrobunuzanus u ee 3HaueHue B hapMaluu.

4. MuuemispHble KOJUIOUIHbIE CUCTEMBI B (hapMallui.

Tema 8 Boicokomouiexy asipubie coequnenusi (BMC) u ux pacTBopbl.

1. Mousiekyinsipabie Kouionanbie cucteMbl. Metoasl nosyaenuss BMC. Knaccert BMC.

2. CBolicTBa MOJIMMEPHBIX Ienel. [ mOKoCTh 1eneit noJimMepoB. BHyTpeHHee BpallleHue 3BEHbEB
B MakpomoJiexynax BMC.

3. Kpucrannunueckoe u amopdHoe cocrosiuue BMC.

4. Habyxanue u pactBopearne BMC. Mexanusm HaOyxanus. TepMmonuHamMyuka HaOyXaHus U
pactBopenuss BMC. Bnusinue pa3nuunbix (hakTopoB Ha cTeneHb Ha0yxaHus. JIMOTpornHbIe psibl
HOHOB.

5. YnenbHas, npuBecHHAs U XapaKTepUCTUUECKas BA3KOCTb. Y paBHeHue [llTaynunrepa u ero
Moau¢ukanus. OnpeneneHre MOJISIPHOM Macchl MOJIMMEpPa BUCKO3UMETPUUYECKHM METOIOM.

6. [TonrMepHbIE HEANEKTPOIUTHI U MOMUANEKTPOIUThL. [lonnambonutel. M303mekTpuyeckas
TOYKA MOJMaM(OIUTOB U METO/IBI €€ ONpPEeETICHHUS.

7. OcMoTHueckue cBoiicTBa pactBopoB BMC. OcmoTHnueckoe 1aBiIeHUE pacTBOPOB MOJIMMEPHBIX
HeRJIeKTpoInToB. OTKIOHEHUE OT 3akoHa Bant —N'odda. Ypasuenue I'annepa. Onpenenenue
MOJIIPHOI Macchl OJIMMEPHBIX HEATEKTPOIUTOB. MeMOpaHHOe paBHOBecue JJoHHaHa.

8. @axTops! ycroiunBoctu pactBopoB BMC. BricanuBanue, oporu BbICATMBaHUS.
JIMoTpomHbIE Psi/ibl HOHOB. 3aBUCUMOCTb IOPOTOB BhICATMBAHUS MOIHaM(poIuToOB OT pH cpepl.
9. Koanepsauus. Mukpokoauepsanus. buonorndyeckoe 3HaueHne. MUKpoKancylIupoBaHue.



10 3actynneBanue. BiusiHue pa3nuuHbix GakTOpoB Ha CKOPOCTD 3aCTyAHEBaHUS. THKCOTPOIUS
crynueit u reneid. Cunepesuc crynueit. Ctynau B papmanuu. Auddy3us u nepuondeckue
pEaKIMy B CTYIHSAX U TeIsX.

Kpumepuu chopmuposanun oyenox no npomesxcymounoit ammecmayuu (IK3ameH)

«omauyno» (25-30 OamwioB) — mody4aroT oOydvaromuecs, KOTOpbIe CBOOOJIHO
OPUEHTUPYIOTCS B MaTepuaje W OTBe4aroT Oe3 3arpynHeHwid. OOydaromumiics crocobeH K
BBITIOJTHEHUIO CJIOXKHBIX 3aJaHH, TOCTAHOBKE IIEJICH W BBIOOpE MyTel mx peanusanuu. Padora
BBITIOJTHEHA MOJTHOCTHIO 0€3 ommubok, pemeno 100% 3amay;

«xopowoy (20-24 Oanna) — Moay4yaroT 00y4aroNIUecs, KOTOPbIE OTHOCHTEIBHO TOJHO
OPUEHTUPYIOTCS B Marepuaie, OTBEYAIOT 0e3 3aTpyJHECHUH, JOIYCKAIOT HE3HAYUTEIhHOE
KoJuuecTBO omnbOok. OOyuaromuiicss cnoco0eH K BBIMNOJHEHUIO CIOXKHBIX 3aaHuil. Pabora
BBITIOJTHEHA TIOJIHOCTHI0, HO UMEIOTCSl He 0oJiee OJIHOW HEerpy0oil OmMOKH M OJTHOTO HEIoueTa,
He Ooiyiee Tpex Hemo4eToB. JlOMyCKAIOTCs HEe3HAYWTEIbHBIE HETOYHOCTH NMPU PEHICHWH 3a/ad,
pemeno 70% 3amau;

«yoosenemeopumenvno» (16-19 0amioB) — mnomydaroT oOydaromIuecs, y KOTOPBIX
HE/JIOCTaTOYHO BBICOK YPOBEHBb BJAJICHHWsS MarTepuaioM. B mporecce oTBeTa Ha DK3aMeHE
JOITYCKAIOTCST OIMMUOKH W 3aTPYAHEHUS TIPU M3JI0KEHUH Mareprana. OOyJaromuiics: mpaBmiIbHO
BBITIOJIHIII HE MeHee 2/3 Bcel paboThl MM JTOMYCTHII He Oosiee 0HOM rpyOoit OMIMOKY U IBYX
HEJ0YeTOB, He OoJjiee OJHOM rpybol M OaHOW HerpyOoi omuOKku, He Oojee Tpex HerpyObIX
omnOoK, onHOM HerpyOoil. OOydaromuiics 3aTpyIgHSETCS € TMPaBUIBHOM  OLIEHKOU
MPEIOKEHHOM 3a71a4r, TAeT HEMOJIHBIN OTBET, penieHo 55% 3anad;

«neyooenemeopumensno» (0-15 OammoB) — modydaroT oOydaromuecs, KOTOpbIE
JOTYCKAIOT 3HAuMTeJIbHble OWMOKU. OOyyaroniuiics HMMeeT JHIlb HadajJbHYI0 CTEleHb
OpUEeHTalMu B MaTepuaie. B pabGore uucio ommbOOK M HEIOYETOB MPEBBICHIIO HOPMY IS
OIIEHKH 3 WJIM TPAaBHJIHLHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThl. O0yJaronuics 1aeT HEBEPHYIO
OLICHKY CUTYyaluu, pemeHo Menee 50% 3anau.

6. Memoouueckue mamepuainst, onpeoearouue npoyeoypsvl OUeHUBAHUA 3HAHUIL, YMEHUIL,
HAebIK06 U (U1u) onvima OeameabHOCHmU

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYAEHTOM IO AUCHUIUIMHE BKIIOYAET
JIB€ COCTaBIISIOLIHE:
— nepeast coCmasnAowas — OIICHKA PErynasipHOCTH,

CBOCBPEMECHHOCTH M Ka4yeCTBa BBINOJHEHUS CTYICHTOM Y4eOHOW pPaboOThl TO
U3YUYCHHIO JUCIMILIMHBI B TEYCHUE TEPHOJIa M3YYCHHUS TUCHIUIUIMHBI (CEMecTpa,
WIM HECKOJIbKHX ceMecTpoB) (cymma — He Oosee 70 Oamnos). bamisl,
XapaKTepHU3YIOIINe yCIIeBAeMOCTh CTyJEHTa M0 MUCIUIUINHE, HAOHPAIOTCS UM B
TEYEHHE BCEro Meproja OOydeHHs 3a M3yuyeHUE OTACTBHBIX TEM U BBIIIOJHEHUE
OTJIETbHBIX BUJIOB padoOT.

- emopas cocmaenifgiowjas — OIEHKa 3HaHUW CTyIeHTa 0
pe3yapTaTaM MPOMEKYTOYHOU aTrTectanuu (He Oonee 30 —OanioB).

Kpurepriem oneHku YpoBHS C(HOPMHPOBAHHOCTH KOMIIETEHIIMA B paMkax y4eOHOM
JUCUMIUIMHBL «DuU3ndeckast U KOJUIOUAHASA XUMHUSD» B 4 CEMECTpE SIBJIIETCS K3aMEH.
Lenvro npomesicymounvlx ammecmayuii 0 JTUCLUIUIMHE SBIIIECTCS OLICHKA Ka4eCTBA
OCBOEHMS JUCHUIUIMHBI 00yJaroIUMHUCH.



Kpumepuu ouyenxu kauecmea 0c60eHun OUCYUNIUHDBL - IK3AMEH

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COAEPKaHUE Kypca
OCBOEHO TOJHOCTBIO, 6€3 MPoOeIoB, HEOOXOIUMBIE MPAKTHYECKIE HABBIKK PabOTHI ¢
OCBOEHHBIM MaTepuaoM chopmMupoBaHsl. Bee mpeaycMoTpeHHbIE TIPOrpaMMoii 00ydeHus
yaeOHBIC 3a/IaHUs BBITIOJTHCHBI, KAY€CTBO WX BBITIOTHCHHSI OIECHEHO YHCIIOM OaJIJIOB, OJIM3KUM K
MakcUMalibHOMY. Ha 9K3aMeHe CTyneHT JeMOHCTPUPYeET TIIyOOKHe 3HAHHS TPETYCMOTPEHHOTO
IIPOrpaMMOi MaTepuaia, yMeeT YeTKO, JJAKOHUYHO U JIOTUYECKHU NOCIIe0BaTEIbHO OTBEUaTh HA
IIOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTnyecKoe coiepKaHue Kypcea
OCBOCHO, HEOOXOIMMBIC ITPAKTUICCKHE HABBIKKA PA0OTHI CPOPMUPOBAHBI, BBHITIOJTHCHHBIE
yueOHbI€ 3a/laHus COJIepKaT He3HAUUTeIbHbIe OIINOKHU. Ha sK3aMeHe cTyeHT 1eMOHCTpUpPYET
TBEp0€ 3HaHHS OCHOBHOTO (IIPOrpaMMHOI0) MaTepHaia, yMeeT 4eTKO, IpaMOTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MOCTABIEHHBIE BOMIPOCHI.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — TeOpeTUUECKOE CONCPKAHNE
Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOIUMbIE MPAKTUUECKHE HABBIKU pabOThl cPOPMHUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIC YUueOHbIE 3a/laHus colepkaT rpyosie ommbOku. Ha sk3ameHe cTyaeHT
JEMOHCTPHUPYET 3HAHUE TOJHKO OCHOBHOIO MaTepuaia, OTBETHI COAEpKaT HETOYHOCTH, clabo
apryMeHTHPOBaHbI, HApYyLIEHAa MOCIeI0BaTEIbHOCTh U3JI0KEHUS MaTepHaa

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 6anr106 — TEOPETHUECKOE
collep’kaHHe Kypca HE OCBOEHO, HEOOXOJMMble TMpPAKTUYECKHE HaBbIKM paboOThl He
chopMUPOBaHbI, BHIMIOJTHEHHBIC YUeOHBIC 3aJJaHUS COJAEPKAT IpyOble OMMUOKH, JOTIOTHUTEIbHAS
camocTosiTeNIbHasg padoTa HajJ MaTepuaioM Kypca He IPUBEIET K CYIIECTBEHHOMY MOBBIILIEHUIO
KayecTBa BBIMOJIHEHUS Y4eOHBIX 3adaHuil. Ha sKk3aMeHe CTyneHT NEeMOHCTpUPYET HE3HaHUe
3HAYUTENIPHONM YacTU MPOTrpaMMHOTO MarepHala, CYIIECTBEHHbIe OIIMOKM B OTBETax Ha

BONIPOCHI, HEYMEHHE OpPHUEHTUPOBAThCS B MaTepuane, HE3HAHHE OCHOBHBIX IOHITHIMA
JTUCIUIUIAHBI.
TumnoBeie  3amaHus, oOecreunBapmue ¢GopmupoBanne  komrereHnmin  OIIK-1

npcaAcCTaBJICHLI B Ta6J'II/II_IC 7

Taonuuya 7. Pezynomamut 0ceoenusn yueoHoul OucCyuniIuHbl, noodaexcauiue nposepke

Hnouxamopui Buo ouenounozo
Pesynomamot Mamepuana,
oﬁyqeuuﬂ 000mu.)lceﬂu}l Ocnoenvle nokazamenu OUECHKU 06ecnequ5a}omue
(Komnemenyuu) Komnemenyuu pesynomanmos ooy enus dopmuposanue
KomnemeHyuii
OIIK-1-cnocoden | M-20nk-1 3Harth: Tumnoseie
HCI0JIb30BaTh OCHOBHBIC HaqaI OIICHOYHbBIC
OCHOBHbBIE [Tpumensier TEPMOAMHAMHKH, MaTepHaIbl ISt
Omosioruvyeckne, | OCHOBHbIE pusuko- | TCPMOXHMHN, TEKYIIIEro KOHTPOJIS
(pusuko- XAMHUYECKHE U TCPMOTMHAMUICCKAC (pazoen 5.1)
XHMHYECKHeE, XMMHYECKHE MOTCHIIMANOB (SHEPrHii Tunosvle 3a0anus
XHMHYECKHe, METO/IbI aHaIM3a I'n66ca n I'enbmronsiia), no
MaTeMaTH4YecKHe | Juid pa3paboTKy, CIIE/ICTBUHS U3 3aKOHA CamocmosimenbHol
METO/IbI ISt WCCIICIOBAaHUI U I'ecca; 0CHOBEI (pa3soBBIX U pabome (Pazoen
pa3paboTKH, OKCIIEPTHU3BI (u3myecKuX cOCTOAHMI 5.2)
HCCJIeOBAHMII U | ICKAPCTBEHHBIX HOJIMMEPOB, BOSMOKHOCTH | Tynogbie 3a0anus
WX U3MEHEHHH C IIENTBIO




IKCNEPTU3BI
JIEKapCTBEHHBIX
CPeICTB,
U3rOTOBJIEHUS
JIEKapCTBEHHBIX
npenapaTros

CPEIICTB,
JICKapCTBEHHOTO
PaCTHTENHLHOTO
CBIPbS U
OMOJIOTHYECKHUX
00BEKTOB

UCTIOJIb30BAHUS B
(dbapmanuu; OCHOBHBIE
CBONCTB
BBICOKOMOJIEKYJIS PHBIX
BEIIECTB, (aKTOPOB,
BJIMSIFOIIIUE HA
3acTyJHEBaHUE,
HaOyxaHHe, TUKCOTPOIIHIO,
CHHEPE3UC, KOalepBaIHIO,
TUTACTHYECKYIO BSI3KOCTb,
NePUOINIECKHE PEAKIIUH B
MeXaHU3Me MPUTOTOBICHUS

pa3IMYHBIX
JIEKapCTBEHHBIX (HOPM.
Ymers:

paccYMTHIBATh
TEPMONHAMHYECKHE
byHKIMH COCTOSIHUSA
CHCTEMBI, TETUIOBBIE
ahdexTr XUMHYECKUX
MIPOLIECCOB;  IMOJIb30BATHCS
bu3znyecKuM, XUMUYECKUM
000pyI0BaHUEM,
KOMITBIOTEPU3UPOBAHHBIMU
npudopamu; HU3MEPATH
(bU3UKO-XUMHYECKHE
napaMmeTpbl pPacTBOpOB,
Ta0yIUpPOBaTh
SKCIIEPUMEHTAIbHBIC
JaHHbIE, rpaduuecku
MPEJICTABISTh ux,
AKCTPANOINPOBATH TUIS
HAXO0XKJICHUs HCKOMBIX
BEJIMYUH; MIPOBOJNTD
AJIEMEHTAPHYIO
CTaTHCTUYECKYIO
00paboTky
AKCIIEPUMEHTAIBHBIX
JaHHBIX B  XHMHUYECKUX
JKCIIEpUMEHTAaX.

Baagers:
UHTEpIpeTaIeH

paccUMTaHHBIX 3HAYSHUN
TEPMOANHAMHYECKUX
GyHKIUI C 1enbio
IPOTHO3UPOBAHUS

1O KOJIOKGUYMY
(Pazoen 5.3.)
TUTIOBBIC TECTOBHIE
3aiaHust (paszoen
5.4.);

TUTIOBBIC
OIICHOYHBIE
MaTEPHAIIBI K
dK3aMeHy (pazoern
5.5)




BO3MO>KHOCTH
OCYILIECTBIICHUS U
HaIpaBJI€HUE MTPOTEKaHUS
XUMUYECKUX MPOIIECCOB;
OBJIAZICHUSI METOJIaMU
CTaTUCTUYECKOU
00paboTku
AKCIIEPUMEHTAIbHBIX
pe3yIbTaTOB B XUMUYECKUX
HCCIICIOBAHUSX;
OBJIAJICHUSI METOIUK
M3MEpPEHHS 3HAYCHU I
(bU3NYECKUX BEJIIMYNH;
MIPaKTUYECKOTO
WCIIO0JIH30BaHUS PUOOPOB
W amnmapaTypsl pu
buznyecKkoM aHanmze
BELIECTB.

7. YuyeOHO-MeTOAMYECKOE o0eceueHue TUCIUIIIMHBI

7.1. OcHoBHas1 JUTEpaTYpa

1.

OcHOBBI OMO(U3NYECKON W KOJUIOMJIHOM XUMHH [DJIEKTpOHHBIA pecypc] : ydeOHOe
nocobue / E. B. bapkosckuii, C. B. Tkaues, JI. U. [TanceBuu [u mp.]. — DaekTpoH.
TEKCTOBBIC JaHHBIC. — MuHCK : Brmmimas mkona, 2009. — 413 ¢. — 978-985-06-
1620-3. — Pexxum nmoctyna: http:// www.iprbookshop.ru/20105.html

Kommonnnas xumus. [Ipumeps! u 3aauun [ DIeKTpOHHEIN pecypce] : yueOHOe nocobue / B.
®. Mapkos, T. A. AnekceeBa, JI. A. bpycuunpina, JI. H. MackaeBa ; non pen. B. @.
MapkoB. — DIEKTpPOH. TEKCTOBbIE JaHHbIe. — EkartepuHOypr : VYpalbCKui
tdenepanbubiii yauBepcuter, ObC ACB, 2015. — 188 ¢. — 978-5-7996-1435-5. —
Pexxum noctyma: http://www.iprbookshop.ru/69612.html

7.2. JlonoiHUTEIbHAS JIUTEepaTypa

1. Pomun, B. B. OcHOBBI (U3HYECKOH, KOJUIOMJHONW U OHOJOTHYECKOW XHMHU
[DnexkTpoHHBIH pecypce] : Kypc nekuuii / B. B. PonuH. — D1eKTpoH. TEKCTOBbIE JaHHBIE.
— CraBpomnoJib : CTaBpONOJIbCKUI TOCYIapCTBEHHbIN arpapHblii yausepcutet, AI'PYC,
2012. — 124 c. —  978-5-9596-0577-3. —  Pexum JOCTyIa:
http://www.iprbookshop.ru/47332.html

7.3. UHTEpHET-pecypChl

DnexTpoHHO—OHGIHOTeuHbIe cicteMbl <Y HUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH»,
OBbC «KoHcynbTaHT cTyaeHTa» http://www.studentlibrary.ru/
OBC «AiilIudpobyke» http://www.iprbookshop.ru/

1. Cospemennsie npogeccuonanvhsle 6azvl OAHHBIX:



http://www.iprbookshop.ru/20105.html
http://www.iprbookshop.ru/69612.html
http://www.iprbookshop.ru/47332.html
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/

Neni/n HanmenoBaHn Kparkas Axpec caiita YcaoBus
ue XapaKTepucTuKa JaocTyna
3JIEKTPOHHOI0
pecypca
1. «Web of ABTOpUTETHAA http://www.isikno | Hoctyn no
Science» HOJIMTEMATHYECKas wledge.com/ [P-anpecam
(WOS) pedepaTuBHO- KBI'y
oubnmorpaduueckas u
HayKoMeTpHuueckas 0a3a
JTAHHBIX, B KOTOPOU
UHICKCUPYIOTCS
okoJjo 12,5
TBIC. )KYpHaJIOB
2. Sciverse Pedeparusnas u Hoctym o
Scopus aHaJTMTHYeCKas 0a3a http://www.scopu | IP-ampecam
W3/IaTEeNIbCTBA |JAHHBIX, COAECPKAIIAst s.com KBI'Y
«Onp3eBup. | 21.000 peneH3zupyembix
Hayka n )kypHanos; 100.000 kHur;
TexHoJIorun» | 370 KHM>KHBIN CEPUIL
(TTpoT0IDKAOIIMXCS
W3/IaHNN );
6,8 MIIH. JOKJIaJI0B 13
TPYI0OB KOH(EPEHIIHI
3. Hayunas OnekTpoHHas 6ubnunoreka | http://elibrary.ru [TonHbrit
JJIeKTPOHHAsI | HAy4YHbIX yOJIMKauii - JOCTYTI
0ubJMoTeKa | IIOJIHOTEKCTOBBIE BEPCUU
(H9b PO®HN) | oxono 4000 “HOCTpaHHBIX
1 3900 oTeyeCTBEHHBIX
HAy4YHBIX KYpHAJIOB,
pedepatsl myosmkaruii 20
TBHICSIY KYPHAJIOB, a TAKXKE
onucanus 1,5 MiH.
3apyOeKHBIX U
POCCHUMCKUX JUCCEPTALIUM.
2800 poccuiickux
KYpHAJIOB Ha
0€3B03Me3/1HOM OCHOBE
4. Hanmnonanbna | O0beTMHEHHBIH https://H36.pd Hoctyn ¢
| ANEKTPOHHBIN KaTanor AIIEKTPOHHOT
JJIeKTpoHHast | (GOHIOB pocCUNCKUX 0 YUTAIBHOTO
onoéamoreka | OMONMOTEK, COMEPIKAIIHIA 3ana
PI'b 4 331 542 3neKTpOHHBIX OoubnmuoTexu
JIOKYMEHTOB KbI'Y

00pa30BaTENBLHOTO U



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

Hay4HOTO Xapakrepa I10o
pa3IMYHBIM OTPACIAM
3HAHUH

7.5. Meroanuyeckue yKasaHusl 10 MPOBEJICHHUIO PA3JIHYHBIX Y4eOHbIX 3aHATHH
U CAMOCTOSAITeJIbHOM padoThI

VYueOHast pabora mo muciuiuimHe dusndueckas W KOJUIOWAHAS XUMHUS COCTOWT U3
KOHTaKTHOW pa®OThl (JISKIIMH, TPAKTHUYECKUE 3aHATHS) W CAMOCTOSTENbHOW paboThl. Jlois
KOHTaKTHON y4yeOHOW palboThl B 00mEeM o0beMe BpPEMEHM, OTBEACHHOM JJIs H3y4CHHS
muciuIIneel, coctaBimsier 50,0 % (B TOM 4HCle JIEKIIMOHHBIX 3aHsATHd — 16.7 %,
nabopatopubsix 3aHATUd — 33,3%), nons camoctostenbHOM paboTel — 50.0 %. CooTHomIeHHE
JIEKIIMOHHBIX, JTA0OPATOPHBIX 3aHATHUN K OOIEMY KOJIMYECTBY YacCOB COOTBETCTBYET y4EOHOMY
mnany crnenranbHocTh 33.05.01 dapmarniust (ypoBEHb CICIIUAIINTETA).

JIsi TOATOTOBKUA K MPAKTUYECKUM 3aHSTUSIM HEOOXOJUMO PACCMOTPETh KOHTPOJBHBIE
BOIIPOCHI, TMPU HEOOXOJMMOCTH OOpPAaTUTHCS K PEKOMEHIyeMOW JHTepaType, 3amucaTh
HETIOHSATHBIE MOMEHTHI B BOTIPOCAX JUIsl YSICHEHUSI MX Ha TIPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyunaunsl «Duzuveckan u
KOJL10UOHAA XUMUAY 0151 00y4Uarouuxcs

[enp kypca «®Puznmyeckass W KOJUIOMAHASA XUMHUS» - SBJISIETCA  TOJYyYEHHUE
dbyHIaMeHTaTBbHOTO 00pa30BaHUs, CIIOCOOCTBYIOIIETO PAa3BUTHIO Y CTYACHTOB IIEJIOCTHOTO
MPEACTaBICHUS M TIOHMMaHHWS TOJJIMHHOTO BHAA 3HAHWK i (GOPMHUPOBAHUS HAYIHOTO
MBIIIUICHUSI, PACKPBITHE C TO3UIIMKM KBAaHTOBOM XHMHH, B3aUMOCBSI3M MEKMOJICKYIISIPHBIX
B3aMMOJICICTBUA W arperaTHOro  COCTOSIHUSI ~ BEIECTBA, CTPOCHHMS  BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHMH, CTPOCHHE KUJKOTO U aMOP(HOTO COCTOSHHUS BEIIECTBA.

[Ipucrynas Kk M3y4eHUIO NUCUUIUIMHBI, OOydarouieMycs HEOOXOJAMMO O3HAKOMHUTHCS C
TEMaTUYEeCKUM ILJIAHOM 3aHATUH, CIIMCKOM PEKOMEHJOBAHHOU yueOHOU nurteparypbl. Cremayer
VSICHUTH T10CJIEI0BATEIbHOCTh BBIMIOJIHEHUS MHAWBHUYaJbHBIX Y4eOHBIX 3aJaHMil, 3aHECTU B
CBOIO pabouyr0 TeTpajgb TeMbl U CPOKH IPOBEACHUS CEMUHApOB, HAIMKMCAaHUS Y4YEOHBIX H
TBOpueckux pador. Ilpu u3yuyeHUM IUCHUIUIMHBI OOYyYaroIIMecs BBIMIOJHAIOT CJeIyIoline
3a/laHus: U3y4aloT PEKOMEHJOBAHHYIO YYEOHYI0 W HAY4HYIO JIUTEPATypy; MHUILYT KOHTPOJbHBIE
paboThl, TOTOBAT JOKJIAIbl U COOOIIEHHS K MPAKTHUYECKUM 3aHSATHUSM; BBIMOJIHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE PadOThI, YUaCTBYIOT B BBINOJHEHUU MPAKTHYECKUX 3aJaHUil.
YpoBeHb U IrTyOMHA YCBOCHUS AMCLUUILTUHBI 3aBUCAT OT aKTUBHOM M CUCTEMATHUECKON pabOThI
Ha JIGKIMSX, W3YYCHHUS PEKOMEHJIOBAHHOW JIMUTEpAaTypbl, BBIMIOJHEHUS KOHTPOJIBHBIX
MMCbMEHHBIX 3aIaHUN

Kypc usydaercs Ha nekmusxX, ceMHHapax, JJaOOpPaTOPHBIX U MPH CaMOCTOSTEIbHON U
UHIUBUAYyAIbHONH pabore oOydarommxcs. OOydaromuiicss JUisl MOJHOTO OCBOEHHS Marepuana
JOJKEH HE TPOMYyCKaTh 3aHATUS W AaKTUBHO YydYacTBOBaTh B YydeOHOM mporecce. s
MaKCUMAaIbHOU 3PPEKTUBHOCTH H3yYeHHs] HEOOXOIMMO TOCTOSIHHO BECTH KOHCIEKT JIEKIIWH,
3HaTh PEKOMEHIYEMYIO MpPENo/aBaTelieM JHUTEPaTypy, MO3BOJSIONUIYIO JIOMOJHHUTh 3HAHUS U
Ty4Ille MOATOTOBUTHCA K CEMUHAPCKUM 3aHATHSIM.

B cootBercTBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAYI0 TEMY BBIIEICHO HEOOXOIMMoe
KOJIMYECTBO YaCOB MPAKTUUYECKHUX 3aHATUN, KOTOPbIE MPOBOJATCSA B COOTBETCTBUU C BONPOCAMHU,
PEKOMEHJIOBAaHHBIMM K U3YYEHHUIO 10 OmpeleNeHHbIM TeMaM. OOydJaromuecss JOJKHBI
PETYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHATHSIM M Y9aCTBOBATh B 00CYXJI€HUHU BOMpocoB. [Ipu
MOJTrOTOBKE K 3aHATUSIM CJIEAYET PYKOBOJACTBOBATHCS KOHCIEKTOM JIEKIIMI U PEKOMEHI0BaHHOM
mutepatypoil. Temaruueckuil MjaaH AUCHUIIINHBI, y4eOHO-METOINYECKUE MaTEPHalbl, a TaKXKe
CIHUCOK pEKOMEHOBAHHOW TUTEepaTyphl IPUBEACHBI B paboueil mporpaMme



Memoouueckue pekomenoauuu npu padome HaA0 KOHCHEKMOM 80 6peMA NPOBEOECHUS
JeKuuu

B nmpomecce JIEKIMOHHBIX 3aHATHH 1e7IecO00pa3HO KOHCIEKTUPOBATH  y4eOHBIN
Marepuai. Jljist 3TOro UCMoJib3yroTCsl O0IINE U YTBEPAUBIIUECS B MPAKTHKE MPaBUIIA, U IPUEMbI
KOHCITEKTUPOBAHHUS JICKLIHI:

KoHcniektupoBanue JIEKUHUM BEIETCS B CIELUAIbHO OTBEICHHOW MJIA 3TOr0 TETPaiH,
KaXIbI JINCT KOTOPOM JOJDKEH HMETh TOJiA, Ha KOTOPBIX JIEJAKTCS IIOMETKH U3
PEKOMEHIOBAHHON JUTEPATyphl, JOMOJHSIOIIME MaTepual MPOCIYIIAHHOW JIEKIUU, a TaAKKE
MO TYEPKHUBAIOIIHE OCOOYIO BaXKHOCTh TEX UIIM MHBIX TEOPETUUECKHUX MOJIOKEHUH.

[lenecooOpa3HO 3aMMChIBaTh TEMY U IIaH JICKIHHA, PEKOMEHIYEMYIO JINTEPATYPY K TEME.
3anucu pas3fenioB JICKIMU JODKHBI UMETh 3arojIOBKH, TMOJ3arojOBKH, KpacHble CTpoku. Jlims
BBIJICJICHHS PA3/IEN0B, BEIBOJOB, ONMPEAEICHH, OCHOBHBIX UJEH MOXHO MCIIOJIb30BaTh I[BETHHIC
KapaHJanu 1 GJaoMacTepsl.

HasBaHHbIe B JIEKITUM CCHUIKH HA TIEPBOMCTOYHUKH HA/I0 MOMETUTH Ha TMOJISIX, YTOOBI TIPH
CaMOCTOSITEIbHOW paboTe HaWTH W BHOHCATh HMX. B KOHCIEKTE JOCIOBHO 3allMCHIBAIOTCS
OTIpeNIeTICHUs] TOHATUM, KaTeropuid U 3akOoHOB. OCTalbHOE OJDKHO OBITh 3alMCaHO CBOMMU
CIIOBaMH.

Kaxxmomy crynenTty HeoO0XoauMo BbIpaOOTaTh W HMCIOJIB30BaTh  JOMYCTHMBIC
COKpaIIeHus: HanboJee pacmpoCTPAHCHHBIX TEPMHHOB U MIOHATHH.

Memoouueckue pekomenoayuu no padome ¢ aumepamypoil

Bcro nutepatypy MOXKHO pa3ienuTh Ha YYCOHHKH M Y4eOHBIC IMOCOOMS, OpUTHHAIBHBIC
Hay4YHbIE MOHOTpa(HUUYECKHe MCTOYHHKH, HAyYHbIC IMyOIHMKAIMK B TIEPUOIMUECKON redatu. 13
HUX MOXXHO BBIJICIIUTh JIUTEPATyPy OCHOBHYIO (PEKOMEHIYEMYIO), IOTMOJHHUTEIbHYIO |
JTUTEPaTypy Ul YIIIyOJCHHOTO H3YYEHUS TUCIUILTHHBI.

W3yueHne MUCHMIUIMHBI CIIEAYeT HAaYMHATh C y4eOHWKA, TMOCKOJIBKY YYeOHHUK — 3TO
KHUTA, B KOTOPOH H3JIOKEHBl OCHOBBI HAYYHBIX 3HAHHW MO OIPEACICHHOMY IpEIMETy B
COOTBETCTBHUHU C IEIISIMU | 33J]auaMH 00y4eHHsI, yCTAHOBJICHHBIMH ITPOTPaAMMOiA.

[Ipu pabote ¢ muTepaTypoil HEOOXOAMMO YYUTHIBATH, YTO MMEKOTCS PAa3JIUYHBIC BUIBI
YTEHUS, U KaX/IbI U3 HUX MCIIOJIB3YETCsl Ha OTPEACICHHBIX 3Talax 0CBOCHHS MaTepHalia.

IlpeosapumenvHoe YTCHUE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
W TOWCK WX 3HAYCHHUS B CIPABOYHOW JIMTEpaType. B dYacTHOCTH, NMpH YTEHHH YKa3aHHOM
JUTEpaTypbl HEOOXOAUMO MOAPOOHEUIIIMM 00pa30M aHATM3UPOBATH TIOHSTHSL.

Cke603HOe umeHue TpeAnoaraeT NPoUYTEHUE MaTepruaa OT Hayana g0 KoHia. CKBO3HOE
YTEHUE JUTEPATyphl U3 TPUBEICHHOTO CIHCKA JaeT BO3MOXKHOCTH CTYACHTY C(HOPMHUPOBATH
CBOJI OCHOBHBIX TIOHSATHI U3 U3y4aeMOi 00JIaCTH U CBOOOIHO BJIAJICTh UMH.

Buvibopounoe — Hao0OpOT, UMEET 1IETIbIO MOKCK U 0TOOp Marepuana. B pamkax JaHHOTO
Kypca BbIOOPOYHOE YTCHHUE, KaK CII0COO OCBOCHUS COJCPIKAHUS Kypca, OJIKHO HUCIOIb30BATHCS
MIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHSAM MO COOTBETCTBYIOIIUM pa3zeiaM.

Ananumuyeckoe uymeHue — STO KPUTUYECKUI pa300p TeKcTa ¢ MOCIEAYIOUINM €ro
KoHcrekThpoBanueM. OCBOEHUE yKa3aHHBIX MOHATHH OyaeT Haubosiee 3(h(PEKTHBHBIM B TOM
cllydae, €M MIPH YTeHUHU TEKCTOB CTYJEHT OYIeT 3aJaBaTh K TUM TEKCTaM BOMpPOCHL. YacTh u3
3THX BompocoB chopmynupoBana B POC B mepeune BOMpocoB aisi codecenoBanus. [lepeueHn
ATHX BOMPOCOB OTPAHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEpP:KaHKE BOIIPOCOB, HO CaM MPUHITUT
OCBOEHHS JIUTEPATYPHI C TOMOIIIBIO BOIIPOCOB K TEKCTAM.

Lenbto uszyuaroujeco 9reHus SIBISETCA TTyOOKOE M BCECTOPOHHEE MOHMMaHUE yueOHOMU
uHpopmanuu. ECTh HECKOIBKO MPHEMOB U3YUYalOIero YTCHHUS:

1. YUteHue mo anropuTMy MpeanoiaraeT pazdouenue nHopmalnuu Ha ONOKH: Ha3BaHUE;

aBTOP; UCTOYHUK; OCHOBHAS UJes TEKCTA; (aKTUUECKHI MaTepHal; aHAIU3 TEeKCTa IyTeM

COTIOCTaBJICHUS UMEIOLIUXCS TOUEK 3pEHUs TI0 pacCMaTpPUBAEMBIM BOIIPOCaM; HOBHU3HA.



2. Ilpuem nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICAYIOIIUN alrOPUTM:

- MEJUIEHHO MPOYUTATh TEKCT, CTApasCh MOHITH CMBICI U3JI0KEHHOTO;

- BBIJIEJIUTH KJIHOYEBBIE CIIOBA B TEKCTE;

- MOCTapaThCs MOHATh OCHOBHBIE HJICH, TTOJITEKCT U OOIIUII 3aMbICET aBTOPA.

3. IlpueMm Te3upoBaHMs 3aKiItodyaeTcs B (JOPMYJIUPOBAHUU TE3MCOB B BHJIE MOJIOKEHUH,

YTBEPKJICHUH, BBIBOJIOB.

K »romy MOXHO 100aBUTh M HHBIE MpUEMBI: TpHeM pedepupoBaHuUs, MpUEM
KOMMEHTUPOBAHUS.

BaxHoli cocTaBisiomield Jr000T0 COJHMIHOTO HAYYHOTO W3JAHHS SIBISIETCS CIIMCOK
JUTEepaTyphl, Ha KOTOpPYIO cchblaaercss aBTop. [IpM BO3HMKHOBEHHMHM HMHTEpeca K KaKOH-TO
oOcykxgaemMoil B TeKcTe MpoOjemMe BCerga €CTh BO3MOXKHOCTh OOpaTUTbCs K  CIUCKY
OTHOCSIIEWCS K Hell auteparypbl. B aTom ciydae Bcsi mpoOnema kak Obl pa3OuBaeTcsl Ha
COCTaBJISIOLIME YaCTH, KaXaasd U3 KOTOPBIX MOXET U3y4aThbCsl OTAENIBHO OT Apyrux. Ilpu sTtom
BAYKHO HE TEPSTh U3 BUAA OOLIUN KOHTEKCT U HE NOTPYKAThCS YPE3MEPHO B AETaJIH, IOTOMY YTO
TakKUM 00pa3oM MO’KHO HE YBHUJIETh TJIABHOTO.

[loaroToBka K 3K3aMeHy JOJKHA NMPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MaTepualia,
MaTepuaga MpaKTHUECKUX 3aHATUN ¢ 00sA3aTeIbHbIM OOpaIleHHNEeM K OCHOBHBIM y4e€OHHKaM I10
Kypcy. OTO TO3BOJUT MCKJIIOUUTH OWIMOKM B TOHMMAaHWU MaTepuana, OOJEr4uT ero
OCMBICJIEHHE, TIPOKOMMEHTUPYET MaTeprajl MHOTOYNCIIEHHBIMH TPUMEPaMHU.

Memoouueckue pekomenoayuu 011 ROO20MOBKU K IKIAMEHY:

Dk3ameH B 4-M cemecTpe sABISAIOTCS (OpMaMU UTOTOBOTO KOHTPOJISI 3HAHUW U yMEHUI
oOyJaronuxcs 1Mo JaHHOW JTUCIUIUIMHE, MTOJTYdeHHBIX HA JICKIUAX, MPAKTHYCCKUX 3aHATHSAX U B
MpoIIecce CaMOCTOSTENbHOU paboThl. OCHOBOW ISl OMNpPEACNICHUS OICHKU CIY)KUT YPOBEHB
YCBOCHHUS OOYyYarONMMHUCS MaTepuajia, MPeIyCMOTPEHHOTO MaHHOW paboueil mporpammoit K
9K3aMEHYy JOTMYyCKAaIOTCA CTYACHTHI, HaOpaBmue 36 u OoJsiee OAIJIOB MO WTOraM TEKYIIEro U
MMPOMEXKYTOYHOTO KOHTpoJIs. Ha sk3aMene cTyaeHT MokeT HaOpath oT 15 mo 30 6amios.

B mepwon moAarotoBkw K 5K3aMEHY OOydaromudecs BHOBb OOpalmmarTcs K ydeOHO-
METOAUYECKOMY MaTepUaly U 3aKPeIUIsiOT IPOMEXYTOUHbIE 3HAHUSI.

[ToaroroBka 06ydaromierocs K 9k3aMeHy BKIIOYaeT TPH dTara:

- camocCTosiTeNbHAsE paboTa B TEUEHHE CEMECTPA;

- HEMMOCPEACTBCHHAA  IMOAIOTOBKAa B  JHH, MNpEAICCTBYIOIIUEC
OK3aMCHY II0 TEMaM Kypca,
- IMOATOTOBKA K OTBETY Ha 9K3aMCHAlIMMOHHBIC BOITPOCHI.

ITpu mOATrOTOBKE K SK3aMEHY OOYYarolIMMCs IeJIeCO00pa3Ho MCIOIb30BaTh MaTePHAIIbI
JCKIUH, y4eOHO-METOJNYECKHE KOMILUICKCHI, HOPMATHBHBIC JOKYMECHTBI, OCHOBHYIO |
JOTIOJTHUTEIbHYIO JTUTEPATYPY.

Ha sk3aMeH BBIHOCHTCS MaTepuai B 00beMe, MPeAyCMOTPEHHOM pabodell mporpamMmoit
y4eOHOM AUCIUILUTMHBI 38 CEMECTpP. DK3aMeH MPOBOIUTCS B MUCbMEHHOM / YCTHOU Bopme.

ITpu mpoBeneHUH SK3aMeHa B MMCbMEHHOU (YCTHOMN) (opMe, BEAyIIMIA MPENoIaBaTeib
COCTaBJISICT 3K3aMCHAIMOHHBIC OWJIEThI, KOTOpPBbIC BKJIFOYAIOT B CeOS: TECTOBBIC 3aJIaHUS;
TEOPETHUECKUE 3aJaHusl; 3aJaud WM CUTyanuu. DOopMyIHpOBKa TEOPETUUECKUX 3aJIaHUS
COBMaaeT ¢ GOPMYITHPOBKON MEPEUHs FIK3aMEHAIIMOHHBIX BOIIPOCOB, JTOBEJICHHBIX JI0 CBEICHUS
oOyJaromuxcss HakaHyHe dK3aMeHannoHHOW ceccuu. CojepikaHue BOIMPOCOB OJHOTO Owmiieta
OTHOCHTCS K Pa3jIMYHBIM pa3jieiiaM MPOrpaMMBbl ¢ TeM, YTOOBI 00Jiee TIOJTHO OXBATUTh MaTepHall
y4eOHOM TUCITUTITNHBL.

B aynuTopuw, rjie mpoBOIUTCS YCTHBIM SK3aMEH, JI0JKHO OJTHOBPEMEHHO HaXOIUThCS HE
OoJiee IIECTH CTYJCHTOB HA OJHOTO TpErojaBareisi, IPUHUMAIOIIEro 3k3aMeH. Ha moarotoBky
OTBeTa Ha OWJIET Ha 9K3aMeHe OTBOIUTCS 40 MUHYT.

Ipu npoBe/IeHNH MIMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (ITMCBMEHHOT0) SK3aMEHA BBIPAKACTCS OIICHKAMM:



Ouenxa «comauunon—om 91 oo 100 6ann06 — TeopeTUIECKOE COJICPAKAHNE KYpca OCBOCHO
TIOJTHOCTEIO, 0€3 IPo0esoB, HEOOXOIMMBIC IPAKTUYECKUE HABBIKK Pa0OTHI C OCBOCHHBIM MaTEpUATIOM
copmupoBansL. Bee npeycMoTpeHHbIe IPorpamMMoit 00ydeHusl yaeOHbIS 3a1aHHsI BBHITIOIHEHBL, KAYeCTBO
VX BBITIOJIHEHHS! OLIEHEHO YMCIIOM 0aJiIioB, OIM3KMM K MakcUMaibHOMY. Ha sk3amene cryzieHt
JIEMOHCTPUPYET TITyOOKHe 3HAHUS TIPELyCMOTPEHHOTO PO paMMO MaTepraa, yMeeT YeTKO, JTAKOHUYHO U
JIOTUYECKH TIOCIIE/IOBATEIFHO OTBEYATh HA MTOCTABJICHHBIE BOPOCHL.

Ouenka «xopouto» — om 81 0o 90 6annee — TeopeTIecKoe CoJepkaHre Kypca OCBOSHO,
HEOOXOIMMBIC MPAKTUYECKUE HABBIKK PA0OTHI CPOPMHUPOBAHEI, BBINOJIHEHHBIC YICOHBIC 3aIaHMS COICPKAT
He3HauMTEeNbHbIE OIMOKH. Ha sk3amMeHe CTylieHT IeMOHCTPUPYET TBEPOE 3HAHUS OCHOBHOTO
(mporpaMMHOI0) Marepraa, yMeeT 4eTKO, IPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUYHOCTEH OTBEYaTh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouyenka «yoosenemeopumenvno» — om 61 0o 80 6annoe — TeopeTUIECKOE CONCPKAHNE
Kypca OCBOCHO HE IOJIHOCTHIO, HEOOXOIUMBIC TPAKTUICCKUE HABBIKA Pa0dOTHI CHOPMHUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIC YUueOHbIE 3a/laHus cozepkaT rpyosie ommbOku. Ha sk3amene cTyneHT
JEMOHCTPUPYET 3HAHWE TOJHKO OCHOBHOTO MaTepHalia, OTBETHI COJEp)KaT HETOYHOCTH, CIIabo
apryMEHTHPOBAHBI, HApYIICHA TIOCIIEIOBATEIHFHOCTD U3JI0KECHUS MaTeprasa

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 6an106 — TEOPETUUECKOE
ColepKaHWe Kypca HE OCBOEHO, HEOOXOMMMBbIE NPAKTUYECKHE HaBBIKM pabOTHl HE
chopMUPOBaHbI, BRIMIOJTHEHHBIC YUeOHBIC 3aJJaHUS COJIEPKAT IpyOble OMMUOKH, JOTIOTHUTEIbHAS
CaMOCTOsITeNIbHAsT paboTa HaJl MaTepUaAIOM Kypca He MPUBEAET K CYINIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBITMIOJTHCHHUS YUEOHBIX 3adaHuWil. Ha sK3aMeHe CTYIeHT JEeMOHCTPUPYET HE3HaHHE
3HAYUTEIIBHONH YacTH TPOTPaMMHOTO Marepuajia, CYIICCTBCHHBbIC OIMMOKA B OTBETax Ha
BOIIPOCBHI, HEYMCHHE OpPHUEHTHUPOBATHCA B MaTepuaje, HE3HAHWE OCHOBHBIX ITOHSITHMA
TMCIUTUTHHEI

8. MarepuajbHO-TeXHUYECKOE o0ecneyeHre JUCHMIIIMHBI

8.1. Tpebosanusn k mamepuaibHoO-mexHUUECKOMY 00ecnedeHuro

Jlns peanuzanyuu paboyeil mporpaMMbl AUCLMIUIMHBL UMEIOTCS CIICIMATbHBIC MOMEIIEHHS IS
NPOBEJICHUS 3aHATHH JIEKIMOHHOTO, J1Ta0OpaTOPHOTO M TMPAKTHYECKOTO THIIA, T'PYNIOBBIX MU
WHIUBUTyaIbHBIX KOHCYJIBTAlUH, TEKYIIETO KOHTPOJIS U MIPOMEKYTOUYHOW aTTECTalluH, a TaKXKe
MIOMEIIEHHS ISl CAMOCTOSITEIEHON PaOOTHI M MOMEIIEHUS U XpPaHEHUs ¥ IPO(HIIAaKTHYECKOTO
00CITyKMBaHUS o0opynoBaHusl. CneuunanbHble MOMEIICHHUS YKOMILJICKTOBAHBI
CIIEMATM3UPOBAHHON MEOEIbI0 M TEXHUYECKHMMHU CpPEACTBA OOYYEHHS, CIIYKallUMH JUIs
npezacTaBiaeHus HHGopManuu OOIBIION ayaUTOPHH.

JIns  mpoBeneHWs 3aHSATHH  JIGKIMOHHOTO THIA HMMEIOTCS  JIEMOHCTPAIMOHHOE
obopynoBanue. [lo mucnumambe «Pu3nyeckas W KOJUIOUAHAS XUMHS» UMEIOTCS MPE3CHTALUH
10 OTAETBHBIM TeMaM Kypca, NO3BOJIIoKe Hanbosee SPPEKTUBHO OCBOUTH MPEICTABICHHBIH
yueOHBIH MaTepuar.

IIpu nmpoBeaeHNY 3aHATHI JIEKLIMOHHOTO TUIA 3aHATHH UCHOIb3YIOTCS:

JUWEH3UOHHOE NPOZPAMMHOE 0Decneyenue:

Microsoft Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise
Horosop Ne6/3A-223 01.09.18;
Kaspersky Endpoint Security st 6usneca - Ctannaptasiii Russian Edition. 150-249 Node 1
year Educational Renewal License [loroBop Ne6/3A-223 01.09.18.

8000010 pacnpocmpansemvie nPocPaAMMbL.

—  WinZip nns Windows - mporpaMm Jjisi CKaTHsl U pacliakoBKU (hailyios;

— Adobe Reader nns Windows — nporpamma juis urenust PDF ¢aiinos;

— Far Manager - KoHCOJIbHBIA (DalIOBBI MEHEKEp IS ONEepPAlOHHBIX CHCTEM
cemeiicrBa Microsoft Windows.




—  Etxt Autunnaruat — pazpadorunk OOO «Uuet-Tpeiia»

IIpn ocymecTBieHHMH 00pa30BaTENbHOIO IpolLiecca CTYIAEHTaMHU M IPENoJaBaTelieM
WCIOJIL3YIOTCSL CIIEAYIONMEe WHPOPMAIIMOHHO crpaBouHbie cucTeMmbl: OBC «AUlluDpOyKcy,
OBC «KoncynpranT cryaenta», CIIC «KoHcynbTaHT IUIHOCY.

[Ipu npoBeaeHnu 1a00PaTOPHBIX pabOT UCHOJIB3YIOTCS:
® BHCKO3UMETPbI, TEPMOCTAT, TEPMOMETPbI, KAJIOPUMETpPbI, YCTAHOBKA JJs MPOCTOMN
HepErOHKH, pePpaKTOMETPEI.
VYcTaHoBKa 71 TATPOBAHUS, BECHI TEXHUUECKHUE U aHAJIUTUYECKHE.
VYcranoBka mis usmepenns DJ1C.
PH — MeTppl, MarHUTHBIE MEIIATIKH.
XuMuyeckas ocyzia, XdMU4eCKHe pEaKTUBBI.

8.2 Ocobennocmu peanuszayuu OUCUUNIUHBL ONA UHEANUOOE U JIUY C O0ZPAHUYEHHBIMU
603MONHCHOCIMAMU 300D 06bA

JIst CTYIEHTOB € OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI CO3/IaHBI CIIEIMATbHBIE
yCIIOBUSA JUISL TOJMydeHUs oOpa3zoBaHus. B 1ensx IOCTYNHOCTH TMOJYYEHHS BBICIIETO
o0pa3zoBaHusi MO 0Opa30BaTEIbLHBIM MPOTPAaMMaM WHBAJIWIAMU M JIUIIAMUA C OTPaHUYECHHBIMU
BO3MOYHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM OOECIIEYNBAETCA:

1. AunbrepHatuBHas Bepcusi oduuuanbHoro caira B cetu «MHTepHer» ans
C71a00BUIAIINX;

2. JIns vHBAIUIOB C HAPYIICHUSAMU 3peHUs (CI1ab0BHUIAIINE, CICTIHIC)

- IPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydaromeMycss HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(OpPMAMM O paclHUCaHUU Y4E€OHBIX 3aHITHM;, HaIUYue
CpPEeICTB ISl YCHJICHHSI OCTaTOYHOTO 3peHHs, OpalIeBCKOW KOMITBIOTEPHONW TEXHUKH,
BUJICOYBEIMUUTENECH, TMPOrpaMM HEBU3YaJbHOTO JOCTylna K HWHG(OpPMalnuu, MporpaMM-
CHUHTE3aTOPOB PEYH U APYrUX TEXHUUYECKUX CPENICTB MpueMa-nepenaun yueOHoil nuapopmaiuu B
JOCTYIHBIX (popMax AJisi CTYJEHTOB C HApYIICHUSIMHU 3PEHUS;

- 331aHUA JUIS BHITIOJTHEHUS HA SK3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- THCbMEHHbIE 3aJaHUs BBINOJIHAIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaroIuMcs;

3.Ins MHBaNMIOB W JHIl C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/0POBbS IO CIYXY
(crmabocnplmaniue, rIyxue):

- HA DJK3aMEHE MpPHUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOLIUN CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH NOMOTaeT 3aHATh
paboyee MecTo, MepeABUTAThCS, MPOUYUTATh U 0(OPMUTH 3aJaHKE, B TOM YHUCIIE 3alUCHIBAsl MO
JTMKTOBKY);

- 9K3aMeH MPOBOJIUTCS B MUCBMEHHOH (opMme;

4. Jlns WMHBAIMIOB M JIMI C OTPAHHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS, HUMEIOIINX
HapyleHUs OMOPHO-/IBUraTEIbHOTO armapaTa, CO3JaHbl MAaTepUaIbHO-TEXHUYECKHE YCIOBUS
o0ecreynBaroIie BO3MOKHOCTh OECHpEeNsITCTBEHHOIO J0CTyna oOydaromuxcs B ydyeOHbIe
MOMEIIIeHUs], 00BEKTy TUTAHUs, TyaleTHbIE W JpYrue TMOMEUICHUS YHHMBEPCUTETa, a TaKkKe
npeObIBaHUS B YKAa3aHHBIX MOMEUIEHHUIX (HATMYKE PACIIUPEHHBIX TBEPHBIX IPOEMOB, IOPYUHEH
U APYTUX MPUCTIOCOOIEHUT).

- THMCbMEHHbBIE 3aJaHUsl BBIMOJHSIOTCA Ha KOMIIBIOTEPE CO CHEIUAIN3UPOBAHHBIM
MPOrPaMMHBIM 00ecTIeYeHUEM I HAJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 ’KEeNIaHUIO CTY/ICHTAa DK3aMEH MPOBOAUTCS B YCTHOU opme.

OOyyaromuecs 13 9rciia JHI C OTPAHUYCHHBIMU BO3ZMOYKHOCTSIMU 3JI0POBbSI 00ECTICUEHBI
AIIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSM
UX 3/10pPOBbSL.



Hpuiaoxenue 1. JIuct u3meHeHu i (10MOJTHEHUIT)
B pabodeii mporpaMMe JUCHHUILINHBI «DU3udeckast U KOJUIOWTHAS XM
o crnienuanbHocty 33.05.01 dapmarums va 2019-2020 yueOHbli o

Ne JuemeHT (myHKT) PIL/{ IlepeyeHb BHOCMMBIX IIpumeyanue
n/n U3MEHEHU
(momosTHe HMIA)
1, Iyukt 8. MatepuananHo- Microsoft ireland B cBsi3u ¢
TexHHUYecKoe ofecredeHne operations limited ITaker | 3axmouennem

AUCHUIUINHBI, BKJIIOYAas NepevyeHb
NMPOrpaMMHOIo odecriedyeHus U
UHG(OPMAITHOHHBIX CIPABOYHBIX
cUCTEM

IpaB JUIA y4aliuxcs Ha
obecreyeHne JoCTymna K
cepsucy Office 365
ProPlusEdu ShrdSvr
ALNG SubsVL MVL
PerUsr STUUseBntft
Student EES Jlorosop
Nel3/5A-223

01.09.19

AO «JIabopatopus
Kacnepckoro»

[IpaBa Ha mporpamMmHoe
obecrieyeHue Ha
porpaMMHOE 00ecriedeHIE
Kaspersky Endpoint
Security s OuzHeca —
CrannmapTHbiii Russian
Horosop

Nel3/2A-223

01.09.19

JIOTOBOPOB OT
01.09.2019

2. | llynkr 8. MarepuaibHo-
TeXHUYeCKoe obecnedyeHmne
AUCHUILINHBI, BKJIIOYAS NepeYyeHb
NMPOrpamMMHOr0 o0ecriedyeHust u
HH(OPMAIHOHHBIX CIIPABOYHBIX
cUcTeM

CnpaBouHas MpaBoBas
cucrema «l'apant». URL:
http://www.garant.ru.

OO6cyxeHa 1 peKOMEHI0BaHa Ha 3aceaHuy Kadeapbl HEOPraHMUECKON U HU3NIECKOi

XUMUU
npoTtokon Ne 2 ot «27» centadps 2019 r.

3aBenyrouuii kadeapoit



http://www.garant.ru/

IIpunoxenue 2

Pacnpenenenne 6a110B TEKyIIEro U pyoe:kHOT0 KOHTPOJIS

Cymma 6annos

Nen/n Buo xonmpons Oowan cymma 1-1 mouka 2-1 mouka 3-a mouka
Ilocewenue 00 10 6annos 00 3 0. 00 30. 0o 46.
3auAmuU

L Texywui 0o 30 bannoe 00 10 6. 00 10 6. 00 10 6.
KOHMPOJb:
Buvinonnenue 1o 21 6annoB 7 0. 7 0. 7 O.
aa6opamopHvix
paoom
Bovinonnenue
camocmoamens
HbIX 3a0aHull om 0 009 6. om 0 0o 36. om (0o 306 om (000 306
2. Pybescnbrit 0o 30 b6annoe 00 10 6. 00 10 6. 0o 10 6.
KOHMPOb
TECTUPOBAHUE ot 0- o 90. ot 0- o 30. ot 0- 1o 36. ot 0- mo 36.
KOJUJIOKBUYM ot 0 mo 210. or 0 mo 7 0. or 0 mo 7 0. ot 0 mo 7 0.
3. Hmozo cymma
meKkyuye2o u | oo 706annoe 00 230. 00 230 00 240
pybercnozo
KOHmpOons
4. OLICHKA
«y/IOBJIETBOPHUT | HEe MeHee 36 O. He MeHee 12 6. He MeHee 126 | He menee 12 6
eJIbHO»
5. OlleHKAa menee 70 O.
«XOPOII0» (51-69 06.) meHee 23 0 meHee 23 0 MeHee 246
6. OLICHKA

«OTJIHYHO»

He menee 70 0.

He MeHee 23 0.

He meHee 23 0

He MeHee 240




Ipunoxenue 3

KpnTeplm OLIECHKH KAa4YeCcTBa OCBOECHHS JUCHUILINHBI «Pu3nUYecKass U KOJJIOMIHAS

XUMHUSA».

Onucanue mokasarejei u KPUTEPUEB OLICHUBAHUSA KOMIIeTEeHIIMH Ha PAa3JIMYHBIX 3Talax

ux opMHpOBaHUS

OcHOBHBIMU 3TanaMu (POPMUPOBAHUSI KOMIIETEHIIMH MPU U3yYEHUH CTYAEHTaMU AUCIUIUINHbI
SIBIISIFOTCS TIOCIIEI0BATENIbHOE (POPMHUPOBAHUE PE3yIbTATOB OOYUEHUS 110 AUCIUTLTHHE.
Pesynprar aTrTecranyuu 00y4aromuxcs Ha pa3IMdHbIX dTarnax (OpMHPOBAHUS KOMITETCHIIUN
MOKa3bIBAET YPOBEHb OCBOCHUS KOMIIETCHIIUH 00YJatOIIIMHUCH.

Kon PE3YJIbT | KPUTEPUU U NIOKA3ATEJIM OLIEHUBAHUS PE3YJBTATA OBYUYEHUSA
KOMTIeTEeHI[HH AT CooTBeTCTBHE YPOBHE 0CBOCHHE KOMIIETEHIHH TIAHUPYEMbIM
OBYUYEH pe3yJbTaTaM 00y4eHHUs] U KPUTEPHAM UX OLleHKH
nusl KOMIIETEHIUA TOPOT OBBIH 0a30BbIi NPOABUHYT
no He blii
JUCIMILTH cpopmupoBana
HE IIKAaJ1a 10 TPAAULMOHHOM NATHOAIIBHON cUCcTeM
(mMony.110) HeI0 | HEyIOBJIETBOPUTE | YAOBJICTBOPHUTEIb
XO0pOIIo OTJINYHO
NMyCK | JbHO HO
1IKAaJ1a Mo 0aJVIbHO-PEeiTHHI 0BOM cUcTeMe
0- 36 —60 61 —80 81-90 91 -100
35
Criocoben 3HaTh: He He 3naer 3Haer 3Haer 3Haer
UCIIONIb30BaTh OCHOBHBIE 3HaeT | OCHOBHBIC Hadaj OCHOBHBIE Ha4aj OCHOBHBIC Ha4yaJl | OCHOBHBIE
OCHOBHBIE Hayvaj TEPMOIUHAMHUKH, TEPMOIUHAMHUKH, TEPMOIMHAMUKH, | Haydal
OUOJIOTHY EC- TEepMOINHA TEPMOXUMHH, TEPMOXUMHH, TEPMOXUMHUH, TepMOJIUHA
ke,  (u3MKo- | MHKH, TEPMOIMHAMHYECK | TEPMOJMHAMHMYECKHA | TEPMOIMHAMHYEC | MUKH,
XHUYCCKHE, TEPMOXUMH Ue TOTEHINAJIOB € TIOTEHIHAJIOB KHe TIOTCHLHAJIOB | TEPMOXUMHU
XHUMHYECKHE, u, (onepruit ['n66ca u | (oHepruii [nd6ca u | (9uepruii ['mb6ca | u,
MaremaTuuecku | TepMOIMHA T'enbmronsbiia), T'enbmromsbiia), u l'enpMronena), | TepMoAnHA
e MeTombl Julss | MHYECKHE CIEICTBUMIN3 CIEICTBUMSIN3 CIIEeICTBUNSHN3 MHUYECKHE
paspaboTkH, TOTEHIHAT 3akoHa ['ecca; 3akoHa ['ecca; 3akoHa ['ecca; MOTEHIHAT
uccieoBaHuii u | OB OCHOBBI (ha30BBIX U | OCHOBBI (Da30BBIX U | OCHOBBI ()a30BBIX | OB
SKCHIEPTH3bI (onepruit (buznueckux (uznueckux 1 PU3NIECKHUX (anepruit
nekapcTBeHHprx | 1 M00ca u COCTOSIHHUI COCTOSIHUI COCTOSIHUH I'u60ca u
CpeJICTB, I'ensmrons TTOJTNMEPOB, TIOJTMMEPOB, MIOJIMMEPOB, I'expmrons
W3TOTOBJIEHUS ma), BO3MOKHOCTH UX BO3MOXHOCTH UX BO3MOXKHOCTH UX | 11a),
JIEKAPCTBEHHBIX CIEICTBHUIS M3MEHEHHUH C H3MEHEHHUH ¢ H3MCHEHHUH ¢ CIIEICTBUIS
TIpenapaToB 13 3aKOHA N HEINBI0 LENBIO 13 3aKOHa
(OIIK-1); T'ecca; HCIOJIb30BAHUS B HCIIOJIb30BAaHUS B ncnoiap3oBanusg B | I'ecca;
OCHOBEI hapmarmm; (hapmarmm; (hapmarumy; OCHOBBI
(haz3oBBIX U OCHOBHBIE CBOMCTB | OCHOBHBIC CBOWCTB | OCHOBHEIE ($ha30BBIX U
¢$uzngeckn BBICOKOMOJIEKYIIP | BEICOKOMOICKYIISIPH | CBOWMCTB ¢dusndecKn
X HBIX BEIIECTB, BIX BEIECTB, BBEICOKOMOJIEKYISL | X
COCTOSTHUI (hakTopoB, (hakTopoB, PHBIX BEIIECTB, COCTOSTHUI
TTOJIMEPOB, BIUSIONINE HA BIIVSTFOIITIE HA (hakTOpOoB, TIOJIMMEPOB,
BO3MOKHOC 3aCcTyJHEBaHHE, 3aCTyJHEBaHHE, BIUSIFOIIIUE HA BO3MOYKHOC
TH UX Ha0yxaHUe, HaOyxaHmUe, 3acTyJHEBaHUE, TH UX
M3MEHCHUH THUKCOTPOITHIO, THUKCOTPOIIHIO, HaOyxaHmUe, W3MEHCHUH
C TIENBI0 CHHEpEe3HC, CHHEpEe3HC, THUKCOTPOIIHIO, C TIETBI0
HCTIONB30Ba KoallepBaIuro, KOAaIlepBaIuio, CHHEpE3HC, HCIIONE30Ba
HUS B TDTACTHYECKYTO TUTACTHYECKYTO KOaIepBaIuio, HUS B




bapmanmy; BSI3KOCTb, BSI3KOCTb, TUTACTUYECKYIO bapmanmmy;
OCHOBHBIE TIepUOANIECKHUE MIEPHOINY ECKHEe BSI3KOCTb, OCHOBHBIE
CBOICTB peakuuu B peakuuu B MIepHOINYECKHE CBOJCTB
BBICOKOMOIT MeXaHH3Me MeXaHH3Me peakuuu B BBICOKOMOJT
eKYJSAPHBIX MPUTOTOBIICHUS TPUTOTOBJICHUS MeXaHU3Me SKYISPHBIX
BEIIIECTB, Pa3UYHBIX Pas3INIHBIX MPUTOTOBJICHUS BEIIIECTB,
(axTopoB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX Pas3IUIHBIX (bakTopos,
BIIHSIOIINE ¢dopm Ha ¢dhopm Ha JIEKapCTBEHHBIX BIIHSIIOIIINE
Ha YIIOBJIETBOPHUTENLH | yIOBJIETBOPUTENBH | (hopM Ha Ha
3aCTy/IHEBa OM YpOBHE. OM YpOBHE. XOpOIlIeM ypOBHE. | 3acTyAHEBa
HHE, HHE,
HaOyxaHwue, HaOyxaHue,
THKCOTPOI THUKCOTPOI
o, HIo,
CHHEpe3uc, CHHEPE3HUC,
KoallepBalu KoalepBail
10, IO,
IJIaCTUYECK TUIACTUYECK
yIo VIO
BSI3KOCTb, BSI3KOCTb,
nepuoanye nepuoanuydc
CKHE CKHe
peakuuu B peaKIiu B
MCXaHHU3MCEC MCXaHHU3MC
IPUTOTOBJIE HPUTOTOBIIE
HUSA HUSA
Pa3INYHBIX Pa3IMYHBIX
JIeKapCTBEH JIeKapCTBEH
HBIX (OpM. HBIX (hOopM
Ha
BBICOKOM
YPOBHE.
Ymers: He He ymeer Ymeer Ymeer Ymeer
paccuuThIBa | YyMEeT | pacCUMTHIBAThH PacCUHUTHIBATD paccUuTHIBATH paccYuTHIB
Tbh TEPMOJMHAMUYECK | TEPMOAWHAMHUYECKH | TEPMOAWHAMHUYEC | aTh
TepMOJINHA ue QyHKIHN e QyHKIUH Kue QyHKIUH TEpMOANHA
MHYECKHE COCTOSTHHS COCTOSTHHS COCTOSTHHS MHYECKHE
GyHKIMH CHCTEMBI, CHCTEMBI, TCIUIOBBIE | CHCTEMBI, byHKIMH
COCTOSTHUS TETUTIOBEBIE 3 dexTs TEITOBBIE COCTOSIHUS
CHCTEMBI, 3¢ eKThI XHUMHYECKHX a¢dexTrr CHCTEMBI,
TEIUIOBbIC XUMHYECKHX IPOLIECCOB; XUMHYECKHX TEIUTIOBbIE
3¢ eKTsI MIPOLIECCOB; TMOJIb30BATHCS MPOLIECCOB; 3¢ dexTs
XUMHYECKH TIOJIB30BATHCA br3HIecKunM, TIOJIB30BATHCS XUMHYECKH
X (huzmaecknmM, XUMHYECKAM (hmuzmgecKuM, X
MPOLIECCOB; XHUMHYECKHM 00opynoBaHHEM, XHUMHYECKHM TIPOLIECCOB,;
MOJIB30BATh 00opynoBaHHEM, KOMIIBIOTEPU3UPOBa | 00OpYHAOBaHHEM, | IOJIB30BaTh
cs KOMIBIOTEPH3UPOB | HHBIMH NPHOOpaMH; | KOMIBIOTEPHU3UPO | Cs
¢$usnaeckn AHHBIMU U3MepSTh QU3NKO- | BaHHBIMHU ¢dusndecKn
M, IpHOOpaMH; XUMHIYECKHE npubopamu; M,
XHUMHYECKH u3MepsTh GU3MKO- | MapaMeTpsl U3MEpPATh XUMHYECKH
M XHUMHYECKHE pacTBOpOB, ¢huzmKo- M
obopynosa TapameTpsl TaOyaupoBaTh XHUMUYECKHE obopynoBa
HHEM, pacTBOpOB, 9KCIIEPUMEHTAJIBHBI | MapaMeTphl HHEM,
KOMIIBIOTEP TabyIIMpOBaTh ¢ JaHHEIe, pacTBOpoOB, KOMITBIOTEP




HU3UPOBaHH 9KCIIEPUMEHTANIBH | TpauyecKu TabyaupoBaTh U3UPOBaHH
BIMU bI€ JaHHEIE, MPEACTaBIATh UX, 9KCHEPUMEHTAIBH | BIMU
npudopamu rpaguyecKu SKCTPANlONUPOBATh | bIE JaHHEBIE, npubdopamu
; U3MEPSTH MPEACTABIATh UX, | JUIL HAXOXACHUS rpaduyecKu ; U3MEPSTH
¢u3uKOo- 9KCTPAIOINPOBATh | MCKOMBIX BEJIMUUH; | MPEACTABIATh UX, | (HU3HKO-
XUMHYECKU JUTS HAaXOXKJICHUS MPOBOJUTH SKCTPANONIMPOBAT | XUMHUYECKH
e HCKOMBIX BEJIMYMH; | 3JIEMEHTapHYIO b JJs e
napaMeTpsl MPOBOJUTH CTaTUCTUYECKYIO HaXOXKICHUA napameTpsl
PacTBOpOB, 3JIEMEHTapHYIO 00paboTky HCKOMBIX PacTBOpOB,
TaOynupoBa CTaTUCTUYECKYIO SKCIEPUMEHTANbHbI | BEJIUYUH; TabyaupoBa
Thb 00paboTky X JIaHHBIX B MIPOBOJIUTH Tb
JKCIepumMe SKCHEPUMEHTANbH | XMMHYECKHUX JJIEMEHTapHYIO0 JKCIIepUMe
HTaJIbHbIE BIX IaHHBIX B SKCIEPUMEHTaX Ha | CTaTUCTUYECKYIO | HTaJbHbBIE
JTaHHBIE, XUMHYECKHUX YIIOBJIETBOPUTENBH | 00pabOTKY JTaHHBIE,
rpaduyeck SKCIEPUMEHTaX Ha | OM YpPOBHE. SKCTIEpUMEHTAIbH | rpaduyueck
U YIIOBJIETBOPHUTENBH BIX JIaHHBIX B u
HpeACTaBIs OM YpOBHE. XUMHYECKHUX MIpeACTaBIsA
Tb UX, IKCIEPUMEHTaX Tb UX,
SKCTpPAToNU Ha XOpOIIeM 9KCTPAIONH
poBaTh I YpOBHE. poBaTh A1
HaXO0XJICHU HaXO0XJICHU
1 HCKOMBIX sI HCKOMBIX
BEJINYMH; BEJINYUH;
MPOBOIUTH MPOBOJINTH
3JIEMEHTapH 3JIEMEHTap
yio HYIO0
CTaTUCTHYC CTaTHCTHYE
CKYIO CKYIO
00paboTky 00paboTKy
JKCIepUMe JKCIIepuMe
HTaJIbHBIX HTaJIbHBIX
JAHHBIX B JITAaHHBIX B
XMMHUYECKH XMMHUYECKU
X X
JKCIIepUMe JKCIIepuMe
HTax. HTax Ha
BBICOKOM
YpOBHE.
Baanern: He He Baageer Baageer Baaneer Buaageer
HHTEPIIPETA | prajme | MHTEPIpETANUEH MHTEpIIpETalNEn UHTEPIIPETALIMEH | MUHTEpHIpETa
e er paccUUTaHHBIX paccUUTaHHBIX paccuYnTaHHbBIX el
paccuuTaHH 3HA4YECHUHI 3HA4YECHUHI 3HAYEHUI paccuuTaHH
BIX TEPMOANHAMUYECK | TEPMOIMHAMUYECKH | TEPMOIMHAMUYEC | BIX
3HAYCHUHN X QyHKIHA ¢ X (YHKIHIHA ¢ KX QYHKIHN C 3HAYCHUH
TEepMONHA LENTBI0 LETBI0 LETBI0 TepMOANHA
MHYECKHX MIPOTHO3UPOBAHUS | MPOrHO3MPOBAHUSA MPOTHO3MPOBAHMSA | MUYECKHX
(GyHKIWH C BO3MOXKHOCTH BO3MOJKHOCTH BO3MO)KHOCTH GbyHKIMI C
LIETTBI0 OCYIIECTBIICHNS U | OCYIIECTBICHUS U OCYIIECTBICHNS M | IIENBIO
TIPOTHO3UP HaTpaBJIeHHE HarpaBJIeHUE HalpaBJICHUE MPOTHO3UP
OBaHUS MIPOTEKAHUS MPOTEKAHUS MPOTEKAHUS OBaHUSA
BO3MOYKHOC XUMHYECKHIX XUMHYECKHUX XUMHYECKHX BO3MOYKHOC
™ MIPOLIECCOB; MPOLIECCOB; MPOLIECCOB; ™
OCYILECTBI OBIIAJICHUS OBIIAJCHUS OBIIAJCHUS OCYILECTBI
€HHA U METOAAMH METOaMU METOaMU €HMA U
HaIpaBJeH CTaTUCTHYECKON CTaTUCTHYECKOU CTaTUCTHYECKON HalpaBICH




ue
MPOTEKAHUS
XUMHUYECKH
X
MPOLECCOB;
OBJIAJICHUSI
METOZIaMH
CTaTHUCTHYC
CKOM
00paboTKH
JKCIIepUME
HTaJIbHBIX
pe3yabTaTo
BB
XUMHUYECKH
X
HCCIeToBaH
UsIX;
OBJIaJICHUS
METOTUK
HU3MEPEHHSI
3HAYEHUI
(usnuecku
X BCJIIMYUH,
NPaKTHYECK
oro
UCIIOJIb30Ba
HUS
npuOOpoB U
anmnaparyp
Bl TIPU
¢dusnuecko
M aHaJInu3e
BEIIIECTB.

00paboTKH
AKCIICPUMCHTABH
BIX PE3YILTATOB B
XUMHUYECKHX
HCCIIeIOBAHMSAX;
OBJIaJICHUS
METOIUK
U3MEpEHUs
3HaYCHUHN
(bu3naeckux
BEJINYHH;
MPAaKTUIECKOTO
WCTIOIb30BAHMS
npuOopoB U
anmnapaTtypsl IpH
(huzmyeckomMm
aHaJIM3e BELEeCTB
Ha
YJIOBJIETBOPHUTEIbH
OM YpOBHE.

00paboTKH
JKCIICPUMCHTATBHEI
X pe3yabTaTOB B
XUMHUYECKHX
WCCIIEOBaHMSX;
OBJIaJICHUS
METOIUK
HU3MEpEHUs
3HaYCHUH
(husnyecKkux
BEJINYNH;
MPAKTUIECKOTO
WCIIOJIb30BAHMS
npubopoB U
anmapaTtypsl IpH
(huszmyeckoM
aHaJIM3¢e BEIECTB
Ha
YIIOBJIETBOPHUTEIbH
OM YpOBHE.

00paboTKH
9KCIICPUMCHTATEH
BIX PE3yIbTATOB B
XUMUYECKHX
WCCIIEIOBAHMSX;
OBJIAJICHUS
METOIHMK
HU3MEPEHUS
3HaUCHUI
(hu3mIecKux
BEJINYNH;
MPAaKTUIECKOT O
UCIIOIb30BaHHMS
npubopoB U
anmaparypsl Ipu
(huzmyeckomM
aHaJIM3e BEIECTB
Ha XOpouieM
YPOBHE.

ue
NPOTEKaHH
s
XUMUYIECKH
X
MPOIIECCOB;
OBJIaJICHHUS
METOaMH
CTATHUCTHUEC
CKOM
00paboTKH
JKCTIEpUME
HTaJIBHBIX
pe3yabTaTo
BB
XUMHUYECKU
X
HCCIIeIOBaH
HSX;
OBJIaJICHUS
METOINK
HU3MEpEHHUs
3HAYECHUH
¢busnvecku
X BEJIMYHH;
MPaKTHYECK
oro
UCIIOIb30Ba
HUS
npudopoB u
anmaparyp
bl TIPU
bu3ryecKo
M aHanu3e
BEILIECTB Ha
BBICOKOM
YPOBHE.
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