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PaGouas mporpamma nuctuIuinHbl « Pu3nyeckas U KOIIoOUIHAsS XUuMusy» coc. / Jlurumosa M.H. —
Hanpuuk: KBI'Y 2022- 73 c.

Pabouas mporpaMma TUCHMIUIMHBI IPEHAa3HAYCHA JJIs 00y4datouuxcsi ouHol (HopMbl 00yUeHHUs
10 IIPOrpaMMe crenuainTera 1o cnenuanbHoct 33.05.01 Papmanms B 3.4 cemecrpax 2 Kypcea.

[IporpaMma  TUCHMIUIMHBI ~ COCTaBJI€Ha C Y4eTOM  (elepalbHOrO  IOCyJapCTBEHHOTO
00pa3oBaTENbHOIO CTaHJApTa BBICIIET0 OOpa30BaHMA - CIEIHATIUTET IO CIEHUATbHOCTH
33.05.01 ®apmanus, yTBEpKIEHHOro TNpuKazoM MuHHCTepcTBa 00pa30BaHUS U HAyKH
Poccuiickoit ®eneparuu ot 27.03.2018 N 219 "O6 yrBepxkaeHuH GenepaabHOro
rOCYJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAHAAPTA BBICIIErO OOPa30BaHMs — CHELUAIUTET I10
cneuuanbHoctu 33.05.01 Papmanusa" (3apeructpupoBano B Muntocre Poccun 16.04.2018 N
50789).



COJIEP’)KAHUE

1. llenu u 3aauu OCBOCHHUS AUCLUITUHBI

2. Mecto aucuuninussl B ctpykrype OIIOII BO

3. TpeGoBaHus K pe3yibTaTaM OCBOCHUS TUCIMILIMHBI
4. CrpykTypa U coaepKaHue TUCLUIUINHBL.

5. OnleHOUHBIE MaTepHaIbl AJIs TEKYILETro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U

MMPOMEKYTOYHOM aTTECTALNK

6. MeTtoauueckue MaTepuaibl, OopeAessolue Ipoleypbl OLEHUBAHUS 3HAHUHN, YMEHU,

HABBIKOB U (MJIH) OTbITA IEATEIbHOCTH

7. YueOHO-MeToInYecKoe 00ecredeHre TUCITUTLTNHBI

8. MarepualibHO-TeXHUYECKOe 00ecrieueHne JUCIIUTIITMHBI
[Tpunoxxenue 1. JIuct naMeHeHu# (IOMOTHEHUIA)
[Tpunoxxenue 2

ITpunoxxenue 3
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1. I_Ie.]II/I " 3212494 OCBOCHUSA JUCHUIIJINHBI

1. [MoaroToBUTh 00YYAIONIMXCSI K OBIQJCHUIO OCHOBAMHU JIMCIMIDIMH, W3YyYaeMbIX TpHU
MOJATOTOBKE MPO(ECCHOHANBHBIX KagpoB B obsacTd ¢apMauvd (M MO APYTUM CHEHUAIBHOCTSIM,
CBSI3aHHBIM C HCIOJB30BAaHHEM PA3IMYHBIX (PU3UKO-XUMHUYECKHUX MPOLECCOB) C yUETOM UX AajbHEHIIEH
npodecCHOHabHOW ~ EATENBHOCTH,  CHOCOOCTBOBATh  (JOPMHPOBAHUIO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pPEHUsS, TOHHMMAHWIO OCHOBHBIX 3aKOHOMEpPHOCTEH  pPasiMyHbIX  (PU3UKO-XHMHUYECKHX,
OMOJIOTMYECKHX M MHBIX SBJICHHH MPUPOJBI M TEXHOJIOTUYECKHX TPOIECCOB, OBJIAICHHE 00YYaIOIIUMUCS
(M3UKO-XMMHYECKUX OCHOB NPOTHO3MPOBAHUS, pa3pabOTKH, KOHTPOJS, ONTHMHU3AIMN Pa3INIHBIX
TEXHOJIOTHYECKHX TPOLIECCOB, OCOOCHHO - TIPU MOJIYYEeHUH, KOHTPOJIE KayecTBa, XpaHEeHHH, IPUMEHEHHUN
(apMaleBTUUECKUX TPENapaToB U JICYSOHBIX CPENICTB.

3agaun JUCIUIUINHEL:

1. Nzyuenne aucuumuinael Pusndeckas U KOJUIOMIHAS XUMUS MPENyCMaTPUBAET pelLIeHHe
KOMIIJIEKCa 3aJa4, HallpaBJIeHHBIX Ha IPUOOPETCHUE KOMIIETEHIUH 110 CJIEAYIOIIM OCHOBHBIM pa3zeiiaM
COBPEMEHHOH (PH3UKO-XMMHYECKOW HAYKH:

2. Ponb 1 3HaueHre MeTO10B (PU3NUECKON U KOJJIOWAHOW XUMHUH B (hapMalyu.

3. OcHoBHBIE pa3eibl GU3NIECKONH XUMHH.

4. OcHOBHBIE JTambl pa3BUTHSA (U3WYECKOW W KOJUIOMIHOW XHMHH, €€ COBPEMEHHOE
COCTOSIHHE.

5. OCHOBBI XUMHUYECKON TEPMOANHAMUKI.

6. VY4eHne 0 XUMHYECKOM PABHOBECHM.

7. TepmoauHamuKa (ha30BBIX PABHOBECHIH.

8. OCHOBBI Y4€HHUS O pacTBOpPAX.

9. OCHOBHBIE OHATHS U METOJBI JICKTPOXUMHUH.

10. OCHOBBI XUMHYECKOI KMHETHKH.

11. OcHOBBI yueHus 00 azcopOLuM U KaTaiuse.

12. OCHOBBI ~ (PM3UKOXMMHHM JTUCIIEPCHBIX CHUCTEM, pPAacTBOPOB BBICOKOMOJECKYIISPHBIX
COCIMHCHHUM.

13. OcHOBHBIE JIMTEpaTypHbIE HWCTOYHUKH W CIIpaBOYHAS JIUTEpaTypa Mo (U3NYECKOH U

KOHHOI/IZ{HOﬁ XHUMHU.

2. Mecto nucunminabl B ctpykrype OIIOIT BO
Huctmnmmaa b1.0.14 «®dusuyeckas U KOJUIOMHAS XUMUS» OTHOCUTCA K bioky 1

Hucrumuael (Moxynn) obsBatenpHor wactu OIIOIT BO — mporpammsel crneruanurera o

cnenuanbHocTH 33.05.01 ®apmarus.

3. TpeOoBaHus K pe3yJibTaTAM OCBOCHHS JUCHUIIIHHBI

3.1. Dnementsl ob0menpodeccuonanbubix (OIIK) xommerennuii, (popMupyemMbIX JAHHOM
TUCIHHUILIMHOK

B pe3yJibTaTe OCBOCHUEC NJUCIUIIIINHBI 06yanOIHI/II>’IC${ JOJIDKCH:

obadams 0buenpopeccuoHarbHbIMU KOMNEMeHYUsMU:

Cnoco6eH UCIoyIb30BaTh OCHOBHBIE OMOJIOTHYECKUE, (PU3NKO-XUMUYECKHE, XUMUYECKHE,
MaTeMaTUYeCKHEe METOJbI JUIsl pa3paOOTKH, HCCICIOBAHUNA W DKCIEPTH3bl JIEKAPCTBEHHBIX

CPEICTB, M3TOTOBIIEHUS JieKapcTBEeHHBIX TpemnaparoB (OIIK-1);



3HaTh:
OCHOBHbIE Ha4aJ TEPMOJANHAMHUKH, TEPMOXUMHHU, TEPMOJUHAMUYECKHE OTCHIIUAIOB (SHEPTHii
I'u66ca u 'enpMmronbia), cieacTBuiisans 3akoHa ['ecca; OCHOBBI (pa30BBIX M PUIUUECKUX
COCTOSIHUI MOJIMMEPOB, BO3MOKHOCTH UX U3MEHEHHH C 1IeIbI0 HCII0JIb30BaHMs B (hapMaium;
OCHOBHBIE CBOICTB BEICOKOMOJICKYJISIPHBIX BEIIECTB, (AaKTOPOB, BIUSIONINE HA 3aCTyTHEBAaHHE,
HaOyXaHHe, TUKCOTPOIHIO, CHHEPE3HUC, KOallepBalHIO, IUIACTHYECKYIO BSI3KOCTh, IEPHOANYECKHIE
peaKIuy B MEXaHU3ME IMPUTOTOBIICHUS PA3IMYHBIX JICKAPCTBEHHBIX (OPM.

1. LIEJb U 33/1a4d (PU3UUECKOM U KOJUIOUTHOW XUMUH, CIIOCOOBI UX PEIICHUS;

2. OCHOBHBIC 3aKOHBI (DU3UKU M XUMHUH, PU3UKO-XUMHUECKHE SBICHUS U 3aKOHOMEPHOCTH,
WCTIOJB3yeMble B (PH3MUECKON U KOJUIOUAHON XUMUH;

3. METpPOJIOTHYECKHE TPeOOBAHHUS TIPH padboTe ¢ GU3HKO-XUMHUIECKOM aIapaTypoi;

4, MpaBuiia TEXHUKH 0€30MacHOCTH PabOThl B XMMHUYECKOH nabopaTtopuu U ¢ pu3ndeckoi
anmnapaTypou;

5. PacTBOPHI M MPOLIECCH, MPOTEKAIONINE B BOJHBIX PACTBOPAX;

6. OCHOBHBIC Haydajla TEpMOIAWMHAMUKH, TEPMOXHMMHH, BKJIIOYasd PpPOJIb KW 3HAYCHUC
TEPMOAMHAMUYECKHX MTOTEHIIMAJIOB, CIEACTBHS U3 3aKoHa [ ecca;

7. XMMHYECKOE PaBHOBECHE, CIIOCOOBI pacueTa KOHCTAHT paBHOBecHs (pa30BbIe paBHOBECHS,
OCHOBBI PH3HKO-XUMHUYECKOTO aHAITN3A;

8. CBOMCTBa pa30aBIICHHBIX pPACTBOPOB; pAacTBOPHI  DIIEKTPOJHUTOB;  3JEKTPOAHBIC
MTOTEHITUAITBI U AIIEKTPOABIKYIINE CHITBL;

9. KHHETHKAa  XHMHYeCKMX  peaknuil.  Karamm3;  Qu3uko-XMMHUYECKHE€  OCHOBBI

IMOBCPXHOCTHBIX SBICHUN U AUCTICPCHBIX HBHGHHﬁ; BJIMAHUEC PA3JTUYHBIX (l)aKTOpOB Ha AOCCTPYKIUIO
JICKAPCTBCHHBIX BCILECTB,

10. crocoObI pacdeTa CPOKOB TOAHOCTH, TIEPHO/Ia TIOTYITPEBPAIICHHUS JIEKaPCTBEHHBIX
BEIIECTB;

11. BO3MOXKHOCTH  HCIIOJNB30BAHUSL MOBEPXHOCTHBIX  SIBICHUN A1  MPUTOTOBJICHUS
JIEKaPCTBEHHBIX (OPM;

12. OCHOBBI (pa30BbIX U (DU3MUYECKUX COCTOSIHUH MOJIMMEPOB, BOBMOXKHOCTH MX M3MEHEHUH C
LIEJIBIO UCITIOJIb30BaHUS B MEIUIIMHE, (hapMaIlii;

13. OCHOBHBIE CBOWCTBA BBICOKOMOJIEKYJISIPHBIX BEIIECTB; (PAKTOPHI, BIUSIONINE HA

3acTynHeBaHHe, Ha0yXxaHne, CHHEepPEe3nc, KOalePBaIHI0, BA3KOCTh, IIEPHOUIECKIE PEAKIINN B
MEXaHU3ME MTPUTOTOBJICHUS JIEKAPCTBEHHBIX (hOpM.

YMeTh:

pacCUUTHIBATh TEPMOJTUHAMUYECKHE (DYHKIIMU COCTOSTHUS CHCTEMBI, TEIUTOBEIE (D PeKThI
XUMHUYECKUX TPOIIECCOB; MOJIb30BAThCA (PU3MUECKUM, XUMHUECKUM 000pyA0BaHUEM,
KOMITBIOTEPU3UPOBAHHBIMH MMPUOOPAMHE; H3MEPATH (PU3UKO-XUMHUSCKHE TTapaMeTPhl PACTBOPOB,
Ta0yJIMPOBATh IKCIIEPUMEHTANIbHBIE TaHHBIE, TpadUYeCKU MPEACTABIATh UX, SKCTPAIIOIUPOBATh
JUTSI HAXOKICHHSI ICKOMBIX BEJIMYUH; IMTPOBOJIUTH AJIEMEHTAPHYIO CTATUCTUUECKYIO 00paboTKy
OKCIIEPUMEHTAIBHBIX TaHHBIX B XUMUYECKUX IKCIEPUMEHTAX.

1. CaMOoCTOSITENbHO paboTaTh ¢ Y4eOHOM M CHpPaBOYHOH JIMTEpaTypou Mo (Qpu3H4YecKkoil u
KOJUIOUIHOW XUMHU;
2. MOJTB30BAThCS OCHOBHBIMH TPHEMaMH M METOJaMH (H3MKO-XMMHUYECKHX H3MEPEHUI;

paboTath C OCHOBHBIMH THIIAMH HPHUOOPOB, HCIIONB3YEMBIX B (U3NYECKOH W KOJUIOMIHOW XHMUHU;
paccuuThIBaTh TEPMOAMHAMHYECKHE (DYHKIHUH COCTOSHHS CHCTEMBI, TEIIOBBIE 3()(EKTHl XMMUYECKUX
IIPOLIECCOB;  PACCUUTHIBATL KOHCTAaHTbl PAaBHOBECHs, PAaBHOBECHBIE KOHLEHTPALMM PEAarcHTOB,
PABHOBECHBIM BBIXOJ IPOJIYKTOB PEAKLUUH, CTEIECHb IIPEBPAILCHHUS HCXOIHBIX BEIECTB; CMEIIATh
paBHOBECHUS B PaCTBOPAx;

3. cobupaTth NpOCTEHIINE YCTAHOBKH VIS MPOBEACHHUS JIJAOOPATOPHBIX HCCIECI0BAHHUM.

4. TaOyJIMpoOBaTh  SKCHEPUMEHTAJIbHBIC  JAaHHbIE, TIpadUUecKd MNPEACTaBIATh  UX,
HMHTEPIOIUPOBATH, IKCTPAIOINPOBATH ISl HAX0XK/IEHUS CKOMBIX BEIHYHH;

5. U3MEPATH PU3NKO-XMMUYECKUE MapaMeTphl PACTBOPOB;

6. IPOBOJUTH 3JIEMEHTAPHYIO CTATHUCTHUECKYI0 00pabOTKY 3KCIIEPUMEHTAIbHBIX JaHHBIX B

(PM3UKO-XUMHYECKUX SKCIIEPUMEHTAX;



7. 0o0pabaTeiBaTh, AaHAJIM3UPOBAaTh W 0000IIaTh  pe3yibTaThl  (PU3HKO-XUMHUYECKUX
HaAOIIOJICHUI ¥ I3MEpPEHU;

8. [IPUMEHATH II0JIyYCHHbIE 3HAaHWUS IPU U3YUECHUH aHAJMTUYECKOH, (hapMarieBTHIeCKO
XUMUH, (papMaKorHO3UH, (HPapMaKOJIOTHH, TOKCHKOJIOTHH, TEXHOJIOTUH JICKAPCTB.

Baapgern:
MHTEpIpeTalreil paCCUNTAHHBIX 3HAUCHUH TEPMOJINHAMHYECKUX (DYHKIUHN C LIETBIO
IIPOrHO3MPOBAaHMsI BO3MOKHOCTH OCYLIECTBICHHUS U HAIIPaBJICHUE IPOTEKAHUS XUMHUECKUX
MIPOIIECCOB; OBJAICHUS METOJaMU CTATUCTHYECKONW 00pabOTKN IKCTIEPUMEHTAIBHBIX
pE3yJIbTaTOB B XUMUYECKUX HCCIIEIOBAHMX; OBJIAaICHUS METOUK N3MEPEHUS 3HAUCHUI
(U3HYECKUX BEIINYWH;
MPAKTUYECKOT0 MCII0JIb30BaHMs IPUOOPOB U anmapatypsl Ipu GU3NUIECKOM aHAJIN3E BEIIECTB.

1. MeTomaMH CTaTUCTHYECKOM 00pabOTKH OKCIEPUMEHTAIBHBIX  Pe3ydbTaToB  DHU3HKO
XUMHWYECKUX UCCIICIOBAHNN;

2. METOIMKOW OLIEHKH MOTPEHIHOCTEH (HU3NKO-XMMHUYECKUX U3MEPEHUH;

3. MeroJamMH KOJIOPUMETPHH, BOJBTAMIIEPOMETPHH, MOTCHIHMOMETPHH, CIEKTPOGOTOMETPHUH,
pedpakToMeTprn, KpHOMETPUH, Xpomatorpaduu;

4. HaBbBIKAMH WHTEPIIPETAlMd PACCUYMTAHHBIX 3HAYCHUH TepMOJMHAMHUYECKHX (QyHKIHH c
LENBI0 TPOTHO3MPOBAHHUA BO3MOXXHOCTH OCYIIIECTBIICHHS W HANpPAaBICHHS TMPOTEKAHUS XHMHUYECKHX
MIPOIIECCOB;

5. TEXHUKOW MPOBEJICHNUSI OCHOBHBIX (DU3NKO-XMMUYECKUX IKCTIEPHMEHTOB;

6. TEXHUKOH 3KCIEpUMEHTAJIBHOTO omnpeaenaeHus pH pacTBOpoB Mpu MOMOIIM WHAWKATOPOB U
pHOOPOB;

7. (U3UKO-XMMHUYECKMMH METOJIaMH aHaji3a BEIIEeCTB, 00pa3yIOIINX MCTHHHBIE PacTBOPHI U
JUCTIEPCHBIE CUCTEMBI;

8. HaBBIKAMU MPUTOTOBJIECHUS, OLEHKOH KadyecTBa, CIocO0aMH IOBBIIICHUS CTaOMIBLHOCTH
TIVCTIEPCHBIX CHUCTEM;

9. HaBBIKAMH TPOBEJCHHS HAYYHBIX MCCICAOBAHHMN /U YCTAHOBIICHHUS B3aUMOCBSI3H (DU3HKO-
XMMHUYECKUX CBOMCTB U (papMaKOIOTHUECKOW aKTHUBHOCTH.

4. CTpyKkTypa ¥ coaepkaHue QU CHUNJINHBI.

Tabmmna 1. Copepxanue IucUUIUIMHBL «®Pu3ndeckas W KOJJIOMJHAs XHUMHSA» IIEpEYCHb
OLIEHOYHBIX CPEJICTB U KOHTpoaupyeMbix komnereHuuit (OIIK-1).

Kon
HaumenoBanmue
HaumeHnoBaHue KOHTPOJIMPYeMOii
Ne Copepxanue pasgena OLIEHOYHOI'0
pa3aejia KOMIIETEHUM U
cpencTBa
(nju ee yacTu)
Dduznyeckass XUMHUS
BBenenue 1.Ilpeamer, 3agauu, pa3aensl, Konnoksuym,
METOJbI, UCTOPHA PA3BUTUA TECTUPOBAHUE,
1 (usneckoii xumun. OIIK-1 YCTHBI OITPOC,
nabopaTopHbIe
3AHATHUSA
2 | OCHOBHBIC TTOHITHS 2.1. HWpneanbHble U pealbHbIE OIIK-1 KomnokBuywm,
XUMUYECKOU rassl. TECTUPOBAHUE,
TEPMOJIMHAMUKH. 2.2. OcHOBHBIE TOHATHS YCTHBIH OIIpOC
v b
Hyneoe u nepBoe XUMHUYIECKOW TEPMOTUTHAMUKH. 1a6ODATODHEE
HaJaJa 2.3. Hymnesoe nagamo patop
3AHATHUSA

TEPMOTUMHAMUKH. (HyIeBoO 3aKOH)




TEPMOJTUHAMUKH.
2.4. TlepBoe Hauaso (TIepBbIif
3aKOH) TEPMOIMHAMUKH.

2.5. HekpyroBbie IpOIECCHI.
2.6. Tepmoxumus. 3aKoH
I'ecca.

2.7.  3aBUCUMOCTb TEILJIOBBIX
3¢ (EeKTOB OT TEMITEPATYPHI.
YpaBuenue (3axoH) Kupxroda.

Bropoe u tperbe
Hayaja
TEPMOJIUHAMUKH.
OHTponHs.
XapakTepucTUYECKUe

(hyHKIHH.

3.1. ®opMyIHpPOBKH BTOPOrO
Hayaja TepMOAUHAMUKH.

3.2. DHTponwus.

3.3. Hwuxxa Kapso.

3.4. OOmee COOTHOMIEHUE IS
MEPBOTO ¥ BTOPOTO Hadall
TEPMOAMHAMHUKH.

3.5. H3MmeHeHue 3HTPOIUHU B
Pa3IMYHBIX MPOIIEccax B
3aKpHITO cucTeMe.

3.6. Tperbe Hauano
TEPMOJTUHAMHUKH.

3.7. XapakTepucTHYECKHE
GyHKUIUH.
TepMoauHaMuueckue
MTOTSHIINAIBI. DHEePTHUs
I'enmemrosbia (cBoOOHAS
sHeprus). JHeprus ['ndboca
(cBOOOIHAS SHTATBITHA ).

3.8. TepMoauHaMHuecKue
YCIIOBHS CAaMOTIPOU3BOILHOTO
MPOTEKAHMsI MpolLecca u
JOCTHXKCHUS COCTOSIHUS
paBHOBeCHSI.

3.9. XuMHUYEeCKHN MOTEHIIAA.
OYruTUBHOCTb U

akTuBHOCTH. CTaHIapTHOE
COCTOSIHHE BEIIECTBA.

3.10. VYpasuenus ['n66ca-
I'enpMrosbLa.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHble
3aHATHUSA

TepMmoauHamuka
XUMHUUYECKOTO
paBHOBecHUA

TepMonrHaMUYECKHE yCIOBHS
XMMHYECKOTO PAaBHOBECHSI.
3aKoH AEUCTBYIOIIMX MacC U
€r0 TEPMOJUHAMHYECKOE
obocHoBanue. CBA3b MEXITY
KOHCTaHTaMHU XUMHUYECKOTO
paBHOBECHSI, BRIPAXKEHHBIMU
Pa3sTUIHBIMA CITOCOOAMHU.
YcnoBHast KOHCTaHTa
paBHOBecHUs. YpaBHEHHE
M30TEPMBI XUMHYECKOH
peakuuu (M30TepMbl BaHT -
Todda). 3aBucumocThb
KOHCTAaHThI XUMHYECKOTO
paBHOBECHS OT TEMIIEPATYPBHI.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIN OIPOC,
nabopaTopHbIe
3aHATUSA




U3zobapa 1 nzoxopa BanT -
lodda. UaTerpupoBanue
ypaBHEHUS N300apbl (M30X0PHI)
Banr -T'oda. OcobennocTu
TeTePOreHHBIX XUMHUYECKUX
paBHOBecuii. CrtocoObI pacdera
XUMHUYECKUX PABHOBECH.

TepmoguHamuka
(ha30BBIX paBHOBECHI

5.1. OcHOBHEBIE OHATHUSA.

5.2. TepmonuHamMuyeckue
yciaoBusl pa30BOTO paBHOBECHS.
5.3. [IlpaBumo a3 'nb6ca.
5.4. da3oBbIC IEPEXOBI.

5.5. OIHOKOMIIOHEHTHbIE
3aKPBITHIC CUCTEMBI.

5.6. Ypasuenue Knaneiipona -
Knaysuyca.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpOC,
nabopaTopHbIe
3aHATHUS

PaBHOBecHsI TBEpPIBIX U
KHUIKUX (a3 B
JIBYXKOMTIOHEHTHBIX
cucTeMax

6.1. OcHOBHBIE TOHSTHA.

6.2. JlmarpamMMbl COCTOSIHUS
OMHAPHBIX CUCTEM - THATPaAMMBbI
TJTaBKOCTH.

6.2.1. bunaphbie cucteMbl
HEU30MOP(HO
KPUCTAJUTU3YIOLIUXCS BEIIECTB
¢ MpocToM

IBTEKTUKOM (He 00pa3yromux
XUMHYECKUE

coequHenus). 6.2.2.

Cucrems! u3
KOMIIOHEHTOB, HEOTPaHUUECHHO
PacTBOPHUMBIX APYT B APYTE
(KpHCTAIT3UPYIOIHXCS
Hn30MOp(HHO) KaK B
KHUJIKOM, TaK U B TBEPJOM
COCTOSIHHH, HE
00pa3yomux XUMIIECKAX
COEIMHEHUH.

6.2.3. Cucrtemsl ¢
HEOTPAaHUYEHHOUN B3aUMHOM
PacTBOPUMOCTHIO KOMITOHECHTOB
B XKHJIKOM COCTOSIHUH, HE
00pa3yroImux XUMHYECKUE
COCIIMHCHUSI.

6.2.4. Cucremsl,
KOMIIOHEHTHI KOTOPBIX
00pa3yroT yCTONYNBEIE
(TaBsIIMecs KOHTPYIHTHO)
XUMHYECKUE COCITUHEHHSI.
6.2.5. Cucremsl,
KOMITOHEHTBI KOTOPBIX
00pa3yrT HEYCTOMYUBBIC
(TaBsMecs UHKOHTPYIHTHO)
XMMHYECKUE COCTUHEHHMSI.

OIIK-1

KomnokBuym,
TECTHpPOBAHUE,
YCTHBIH OIPOC,
nabopaTopHbIe
3aHSITHS

PaBHOBECHS KUAKUHN
pacTBop -map B
JIByXKOMIIOHEHTHBIX
3aKPBITHIX CUCTEMAX.
PactBOpEI

7.1. OCHOBHBIE ITIOHSITHS.

7.2. Knaccuduxarms
OMHAPHBIX KHUIKUX PACTBOPOB.
7.3. 3axon Payns u ero
TEPMOJMHAMUYIECCKOE

OIIK-1

Kosmnoksuym,

TECTUPOBAHHE,
YCTHBIH OIpoC,
nabopaTopHbIe




obocHoBaHue. 7.4.
3aBUCHMOCTP JJABICHUS
HACBIIIICHHOTO TTapa HaJ
pacTBOPOM OT COCTaBa
pactBopa. 3axonsl KoHoBanosa.
7.5. B3auMOCBsI3b COCTaBOB
PaBHOBECHBIX XHIKOH (a3sl U
napa B OMHapHBIX CHCTEMaXx
MOJTHOCTBHIO B3aUMHO
PacTBOPHUMBIX JKUJKOCTEH.
[IpaBuso peryara. 7.6.
OCHOBHBIE THITBI JHAarpaMM
kunenus (P = const) u
nuarpaMm ynpyroctu napa (T =
const) A1 OUHAPHBIX CUCTEM
MTOJTHOCTHIO B3aMMHO
PacTBOPUMBIX KUAKOCTEN.7.8.
[eperonka u pexTudUKaIHsL.

3aHATUA

bunapssie cmecu
JKHIKOCTEH C
OTpaHUYCHHOU
B3aMMHOM
pPacTBOPUMOCTBIO

8.1. buHapHBIE CHCTEMBI, B
KOTOPBIX B3aUMHAS
pacTBOPUMOCTD JKUJIKOCTEM
YBEIMYUBAETCS C POCTOM
TEeMIIePaTyphl.

8.2. buHapHBIE CHCTEMBI, B
KOTOPBIX B3aHMHAs
PacTBOPUMOCTD KUAKOCTEH
YBEIIMYNBACTCS C
MOHW)KEHHEM TeMIIepaTyphbl.
8.3. bunapHbIe )XHUIKHE
CHUCTEMBI C BEpXHEH U HUKHEH
KPUTHYECKUMU TeMIIepaTypaMu
pacTBOpeHusl.

8.4. PaBHOBecHO€ HaBicHHE
HACBIIIIEHHOTO ITapa HaJl CMEChIO
JIBYX KMJKOCTEMN, HE
pacTBOPSIOIINXCS
HEOrpaHWYECHHO APYT B ApYTe.
8.5. Ileperonka ¢ BOASHBIM
MApOM.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHble
3aHATHUSA

Pacnipenenenue
TPEThEro KOMIOHEHTA
MEXTy IBYMs
HECMEIINBAIOIUMUCS
KUJKAMHA (ha3aMu.
OKCTpaKITHSI

9.1. 3axoH pacnpeneneHus
Hepncra. KoncranTa
pacripeneneHusl.

9.2. DxcTpakuus.
Koaddunuent pacrpenenenus.
CrereHb n3BiIeUeHUS ((haKkTop
W3BJICUCHHUS, IPOLICHT
aKCTpakun). PaxkTop
paszerneHust IByX BELIECTB.
VYcaoBus pasneneHus AByX
BeniecTs. Koncranra
9KCTpakuuu. Briusaue
pa3nn4HbIX (pakTopoB Ha
MPOLIECCHI IKCTPAKIIUH
(BusiHME 00BEMa IKCTpareHTa
1 YHUCIIa TIOCTIeI0BATEIIbHBIX
JKCTpakUui; BausHue pH
BOJHOH (ha3bl; HCIOIH30BAHUE

OIIK-1

Komnoksuywm,
TECTUPOBAHHE,
YCTHBIH OIIpOC,
nabopaTopHbIe
3aHATHUS




MaCKHPYIOLIUX areHTOB;
B3aMMHOE BITUSIHUC
JKCTPArupyeMbIx

BEIIECTB; MTOJIaBIICHHE
skcTpakimn). [Ipumenenue
SKCTpaKIHMK B papMarum.

10

CsoiicTBa
pa30aBJICHHBIX
pacTBOpOB

10.1. KonnuraTuBHbie
CBOMCTBA pacTBOPOB.

10.2. TloBsieHue
TeMIIepaTyphl KUIICHUS
pactBopa

HEJIETY4ero BeulecTBa 1o
CPaBHEHHIO C

TEMIIEpaTypOil KUIIEHUS
YHCTOTO PACTBOPUTEIIS.
DO0yITHOCKOTHUS
(30ymmomeTpus).

10.3. Tlonmxkenue
TeMIIepaTypbl 3aMep3aHUs
pacTBOpa HeJIETY4ero BelecTBa
10 CPAaBHEHUIO C
TeMIIepaTypoi 3aMep3aHus
YHCTOT'O PACTBOPUTEIIS.
Kpunockomus. 10.4. Ocwmoc.
OO0paTHbIi ocMoC.
VYipTpadunsTpanys.

10.5. Omnpenenenue MOISIpHON
Macchl paCTBOPEHHOTO
BEIICCTBA M0 OTHOCUTEIHHOMY
YMEHBIICHHUIO

JaBJICHUS HACBILICHHOTO Tapa
pacTBOpUTEISI HAJl PACTBOPOM.
10.6. PacTBOpUMOCTH r'a30B B
KUAKOCTIX. 3aKoH [ eHpH.

OIIK-1

Komnoksuym,
TECTHUpPOBAHUE,
YCTHBIN OIpoC,
nabopaTopHbIe
3aHSATUS

11

PasHOBecus B
pacTBopax
3JIEKTPOIUTOB

11.1. TIpoBoaHUKHU EPBOTO U
BTOPOTO poJa.

11.2. Teopus
BJIEKTPOTUTHYECKON
JMICCOIMANAN

C. Appenuyca.

11.3. 3axoH pa3BeneHus
OcTtBanpa.

11.4. AXTUBHOCTH U
KOX(pPHUIMEHTH aKTUBHOCTH
anektponuToB. 11.4. HonHas
cuiia (MOHHas KpenocTh)
pacTBopa.

11.6. Teopust CHIIBHBIX
aneKTpoiauToB [ebast u
Xrokkenst (CTaTUCTHIECKast
TEOPUsI pACTBOPOB CUIIBHBIX
JJIEKTPOIIUTOB).

OIIK-1

Komnoksuym,
TECTHpPOBaHUE,
YCTHBIH OITpOC,
nabopaTopHbIe
3aHATHUS

12

IIporonurtuueckue
paBHOBECHS B BOJHBIX
pacTBopax ciabdbix
JIEKTPOJIUTOB.
Bydepnsie cucremsr

12.1. TIporomuTtmueckue
paBHOBECHS B BOJHBIX
pacTBopax.

12.2. TIporonmuTtHueckue
paBHOBECHS B HEBOJIHBIX

OIIK-1

Kosmnoksuym,

TECTUPOBAHHE,
YCTHBIH OIpoC,
nabopaTopHbie




(pacTBOpBI)

pacTBOPHUTEISX.
12.3. PaBHOBecus B pacTBOpax
KHCJIOT M OCHOBaHWH.
Koncranra xucnoraoct u pH
PacTBOPOB CIIA0BIX

kucaot. KoHcTanTa OCHOBHOCTH
u pH pactBopoB

c1abbIX OCHOBAHHH.

12.4. Tungponus. Koncranra u
CTeTeHb THIPOIIN3a.
Brruucnenue 3nauennii pH
pacTBOPOB COJIEH,
MTOIBEPTAOIINXCS TUIPOIIN3Y.
12.5. Bydepnbie cucTeMsl
(pactBopsl). 3naueHus: pH
Oy(hepHBIX PacTBOPOB.
Bydepnas cucrema,
coeprkaias ciadyro KHCIOTY H
ee coub. bydepHas cucrema,
coneprkarias c1aboe OCHOBaHHE
U ero cosb. bydepHas eMKOCTb.
3naueHue OyepHBIX CUCTEM.

3aHATUA

13

PactBOpHI
JJIEKTPOJIUTOB B
HEPaBHOBECHBIX
YCIIOBHSX.
ONEeKTPONpPOBOJHOCTh
pacTBOpOB
JJIEKTPOJIUTOB

13.1. CxopOoCTh ABMKEHUS
HMOHOB B pacTBope. Yncna
nepeHoca HOHOB.

13.2.V nenbuast
AJIEKTPOIIPOBOAHOCTH (yIeNbHAS
AIIEKTPUYECKasi IPOBOIUMOCTD)
pacTBOpoB

AEKTPOITUTOB.

13.3. DxBuBaNeHTHas U
MOJISIpHAst AIEKTPOIPOBOTHOCTh
(a1eKkTpuyecKas IpOBOAUMOCTH)
pacTBopoB

AIIEKTPOITUTOB.

13.4. 3axkoH HE3aBHUCHUMOTO
nBI>KeHns: HoHOB Komnbpaymia.
[IpenenbHbBIC TOBIKHOCTH
HOHOB.

13.5. IIpumeHeHue Teopuu
CHJIBHBIX DIIEKTPOIUTOB JIJIS
00BsicHeHHs 0COOEHHOCTH
AIIEKTPOTPOBOTHOCTH
pacTBOpPOB.

13.6. OcobenHoctu
3IIEKTPONPOBOIHOCTH
pacTBOpoOB

AJIEKTPOJIUTOB B HEBOTHBIX
pacTBOPHUTEIISX.

O6pa3zoBaHre HOHHBIX
acCOIATOB.

13.7. Omnpenencuue
AIIEKTPOTPOBOTHOCTH
pacTBOpPOB.

13.8. TlpumeHeHue meTon1a
3IIEKTPOTPOBOTHOCTH
(KOHAYKTOMETPHH) JUIS

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIU OITPOC,
nabopaTopHbIe
3aHATHS




OTIpeieTICHHs CTENeHH,
KOHCTaHTHI U
TEPMOIMHAMUYECKUX
XapakTepuc-THK

Mpolecca JUCCOoaluu
¢1ab0Tr0 IIEKTPOTHUTA.

13.9. IlpumeneHwme
KOHIIYKTOMETPHUH IS
OTpeAeTIeHNs

KOHIICHTPAIIUH PACTBOPEHHBIX
BEIIIECTB.
Konnykromerpuueckuii anamus
IUISL ONIPEAETICHUS
KOHIICHTPAIlUH PACTBOPEHHBIX
BEIIIECTB.
Kongykromerpuyeckuii aHanus
(mpsimast

KOHAYKTOMETpPHS,
KOHAYKTOMETPHUECKOE
THTPOBAHUE)

14

DIIEeKTPOTHEBIE
MOTEHIUAIIBI U
AIEKTPOJIBUKYIIIHEC
cuisl (BC)

14.1. OcHOBHBIE TIOHATHSL.
14.2. MexaHuzm
BO3HUKHOBEHUS 3JIEKTPOJAHOTO
nmoreHIana. JiBoiHou
BJIEKTPUYECKUH CIIOM.

14.3. 3asucumocts IJIC
rallbBaHUIeCKOTO 3JIEMEHTa OT
AKTUBHOCTEN PEareHTOB.
VYpasuenue HepHcera.

14.4. Knaccuduxamnms
00paTUMBIX IJIEKTPOIOB.
VYpasuenus HepHcra 1
MOTEHIINAJIOB AIIEKTPOIOB
MIEPBOTO, BTOPOTO POJa,
OKHCITUTEIEHO-
BOCCTAHOBUTENIBHBIX U
MeMOpaHHBIX (MOH -
CEJIEKTHBHBIX ) 3JIEKTPOJIOB.

OIIK-1

Komnoksuym,
TECTHpPOBAHUE,
YCTHBIH OITpOC,
nabopaTopHbIe
3aHATHUS

15

DIEKTPOXUMUIECKIE
(rampBaHUYECKHC)
3JICMEHTBI U IICTIN.
IToreHuunomeTpus

15.1. Xumuueckue
raJbBaHUYCCKHUC IICTIH.

15.2. KoHueHTpaluHuOHHBIE
rajbBaHHYCCKHE LICTIH.

15.3. Jduddysnonnsiit
TTOTCHITHAIT.

15.4. Omnpenencarne
TEPMOIUHAMUYECKHUX
XapaKTEPUCTUK

¥ KOHCTaHT PaBHOBECHS
peakiuii Ha OCHOBaHUU
n3mepennit SJ1C
raJIbBaHHUYECKHX IIETCH.

15.5. TlpumeHnenue u3mMepeHMit
OJ1C ranbpBaHUYECKUX
AJIEMEHTOB JUIS OTIPEIETICHHS
KOHLIEHTpALHH

pactBopoB. [loTeHUHOMETpHA
(mpsimast

OIIK-1

Kosmnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpoC,
nabopaTopHbie
3aHATHUS




MOTCHIUOMETPHS,
MTOTEHIUOMETPHUYECKOE
TUTPOBaHHE).

15.6. Wzmepenue J/1C
rajibBaHUYECKUX JICMCHTOB.
15.7. XuMuueckue UCTOYHUKU
ToKa. TornnuBHbIE

AJIEMEHTHI.

15.8. DraexTpoxumuyeckas
KOppOo3Hus MeTajlIoB. MeTo bl
3aIIHATHI OT KOPPO3HUH.

16

Kunernka xumuaeckux
peakuuit

16.1. OcHOBHBIC TOHSTHSL.
16.2. ®opmanbHas
XMMUYECKasi KHHETHKA PeaKuii
B

ra3oBoi (a3e: KHHETHYECKU
HEOOpaTUMBIE PEAKIINN
MepBOTO, BTOPOTO, TPETHETO,
JPOOHOTO, HYJIEBOTO

TTOpSIKA.

16.3. MeTtoasl onpeneacHus
MOPsIKA pEaKIuu
(uHTETpaNbHBIE,

g depeHanbHbIe).

16.4. dopmanbHass KHHETUKA
HEKOTOPBIX CIIOKHBIX
peaxuii: oopaTuMebIe,
napaiesbHbIe,
MoCiIeI0BaTeNbHEIE,
COTIPSHKEHHBIE PEAKIIHH.

OIIK-1

Kosmnoksuym,
TECTUPOBAHHE,
YCTHBIN OIpoC,
nabopaTopHbIe
3aHATHUSA

17

3aBHUCUMOCTb CKOPOCTH
XUMUYECKOU peakluu
OT TEMIIEpaTyphI

17.1. Tlpasumo Banrt - ['odda.
17.2. YpaBuenue AppeHuyca.
17.3. Omnpenenenue sHepruu
aKTUBALUH U
MPEAIKCIOHEHIINATBHOTO
MHOXHTEIISl ypaBHEHUS
AppeHnnyca.

17.4. CBs3b MEXIY

ko dunmentom Banr - F'odda
u

SHEPruM aKTUBALMU.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIN OIPOC,
nabopaTopHbIe
3aHATUSA

18

OO6mme Teopun
XUMHYECKON KMHETUKHU

18.1. Teopus akTUBHBIX
CTOJIKHOBEHHH. [ 'unoresa
AppeHuyca o CyIecTBOBaHUU
AKTUBHBIX MOJIEKYIL.

Teopust akTHBHBIX OMHAPHBIX
CcoyAapeHUil.

[IpuHIMT cTarmoHapHBIX
(KBa3UCTAIIIOHAPHBIX )
COCTOSIHHMM.

18.2. Teopus nepexogHOro
cocrostHust. OCHOBHBIE
TIOJIOXKEHUS U JIOTYIICHHSI
teopuu. OCHOBHOE
YpaBHEHHUE TEOPHUH.
TepMmoauHaMmuueckas
(kBazuTEepMOAMHAMHUYECKAs )

OIIK-1

KomnokBuywm,
TECTUpPOBAHUE,
YCTHBIH OIPOC,
nabopaTopHbie
3aHSTHS




(hopMa OCHOBHOTO
YpaBHEHHsI TEOPHH.

Kunetuxka peakiuit 19.1. OcoOEHHOCTH KUHETUKHU KomnokBuym,
HEKOTOPBIX THUIIOB peaxIuii B pacTBOpax. TECTHpOBAHHE,
19.2. Kuneruka o
(hOTOXMMHUYIECKHX peaKIni. YCTHBIH OTpOC,
19 19.3. OO6ume 0COOEHHOCTH OIIK-1 1n1abopaTopHbIC
panuanuoHHO-XUMHUECKIX 3aHATUA
peaKLuii.
19.4. OcobeHHOCTH KHHETHKH
LIETIHBIX PEeaKIIMil.
Kuneruka 20.1.  OcHoOBHBIE CTaUH Komnoksuym,
TeTePOTrEeHHBIX TETCPOIrCHHBIX MPOIECCOB. TeCTI’IPOBaHI/Ie,
NpOLIECCoB 20.2. Jduddyzus. 3akoHb yCTHEIH OMpoc
®uka. Kospdunuent >
muddysum. naboparopHbIe
20 20.3. Auddy3noHHast KHHETHKA OIMK-1 3aHATHUA
TIpH CTAIMOHAPHOM
cocTosiHIH AU (HY3HOHHOTO
nmotoka. 20.4. OcobeHHOCTH
MPOTEKAHUS PeaKUil B TBEPIAOM
¢asze.
TonoxuMu4ecKkre peaxiyu.
Kunertnka 21.1 OcHOBHBIE TTOHSTHSI. Konnoksuym,
ANMEKTPOXUMHUIECKAX 21.2. 3aKoHBI JEKTPOIH3A TECTHPOBAHHUE,
IIPOLIECCOB ®Dapajes. o
21.3. CxkopocTh YCTHBIH OTpOC,
ANEKTPOXUMHUUECKUX PEAKIIHIA. 1ab0paTOpHEIE
21.4. Tlomspuzarms 3aHATH
21 JJIEKTPOJIOB. OMK-1
21.5. BuusHue TeMIepaTypsl
Ha CKOPOCTh
3NEKTPOXUMUYECKUX PEAKLIAH.
21.6. llomsporpadus.
21.7. AwmmepoMeTpHudIecKoe
TUTPOBaHUE.
21.8. KynoHometpus.
22 | Karamus 22.1.  OCHOBHBIE ITOHATHS. OIIK-1 Kosnoksuym,
22.2. OCHOBHEIE oco6eHUHocm TECTHPOBAHHUE,
KaTaTUTUICCKUX PeaKIni. .
22.3. T'oMmoreHHbIN KaTadu3. YCTHBIM OHIpOC,
I'oMOreHHOKaTaTMTHYECKHE n1abopaTopHsIe
PEaKy ¢ y4aCTHEM OJITHOTO U 3aHATUA

JIBYX MCXOJTHBIX
BeliecTB. KHUCIIOTHO-OCHOBHOM
KaTaju3 B

pactBopax. Ilonarue o
METAIIOKOMILIEKCHOM
KaTajmse.

22.4. depMeHTaTUBHBIN
karanus. CyluHocThb
(hepMEHTATUBHOTO KaTaJIH3a,
KHHETHKA

(hepMEHTaTHBHBIX PEAKIIHIA.
22.5. TereporeHHbIN KaTamus.
OCHOBHBIC TTOHSITHS.
Kunernueckne 0coOCHHOCTH




reTepOreHHO
KaTaTUTUIECKUX PEeaKIUN.
Teopuu reTeporeHHOro
KaTanusa (MyJIbTHILIETHAs
Teopus A.A. bananauna,
TeopHsl aKTHUBHBIX aHcamOnen
H.N. Kobo3eBa,

3IIEKTPOHHAS TEOPHSL).
CoBpeMeHHbIE TEHICHINH
Pa3BUTHS TEOPUIL
TeTePOreHHOT0 KaTalln3a.

Koanouguasa xumus

23 | [Ipenmer, 3amaun u 23.1. OcHOBHBIE 3TaNbI
METOAbI KOJIJIOUAHON Pa3sBUTHS KOJUIOMJHOHN XUMUHU. KOJLIOKBAYM,
XUMUH Pornb oTeUeCTBEHHBIX U

3apyOeXHbBIX YICHBIX B TecTpoBaHue,
Pa3sBUTHHU KOJUIOUIHON XUMUH OTIK-1 YCTHBIH OIPOC,
(A.B. ymanckwii, B. nabopaTopHbIE
OcrtBanea, H.II. Ileckos, I1.A. 3aHSATHS,
Pebunnep). 3nauenne
KOJUIOMIHOW XUMHH B Pa3BUTHU OK3aMCH.
(dapmarum.
24 | Mucnepcuble cuctembl | 24.1.  CTpyKkTypa AUCIEPCHBIX

cucreM. ucnepcuas ¢asa,
mucnepcHas cpena. CTerneHb
JTUCTIEPCHOCTH.
24.2. Knaccudukaus
JHCIEPCHBIX CHCTEM: I10
arperaTHOMY COCTOSTHHIO KoJUIoKBHyM,
aucnepcHol ¢asbl u

. TECTUPOBAHUE,
JHMCIICPCUOHHOM cpefbl, 110
XapakTepy ONK.1 YCTHBIU OIPOC,
B3aUMO/ICHCTBUSI TUCIIEPCHOM nabopaTopHbIe
bassi c . 5 3aHATUS,
IHMCIIEPCUOHHOM cpenoH, 1Mo
TMMOABHXHOCTH OK3aMCH.
JUCTICPCHON (ha3bl.
24.3. Metoasl OJIy4YEeHHUs U
OUYHUCTKH KOJUIOMHBIX
pactBopoB. JInanus,
3IIEKTPOANAIIN3,
YIBTpaQUIBTPAIIHS.

25 | TepmonnHamuka 25.1. TepmonuHaMuKa OIIK-1 Komnoksuym,
MOBEPXHOCTHBIX MOBEPXHOCTHOTO CIIOSL. TeCTHpOBaHNE,
SIBJICHUI [ToBepxHOCTHAsI 3HEPTHUSL o

I'n66ca 1 MOBEPXHOCTHOE YCTHBIN OTIPOC,
HaTsDKeHue. MeToapl nabopaTtopHbIe
omnpeesieH!s MOBEPXHOCTHOTO 3aHATHS,
HaTspkeHus. KpaeBoil yron SK3AMEH.

CMa4yHMBaHUsI.
3aBUCUMOCTH TOBEPXHOCTHOTO
HATSDKEHHS OT

TeMriepaTyphl. CBs3b
MOBEPXHOCTHOH SHEPTUU
I'n60ca 1 moBepxXHOCTHOH
SHTAIBIUHN. JHTAIBIINS




CMa4yrBaHUs U KO3DUIHESHT
TUAPO(QUIHLHOCTH.

25.2. TepmoauHaMuKa
MHOTOKOMITOHEHTHBIX CHCTEM C
Y4€TOM IIOBEPXHOCTHOM
SHepruu. AacopOomms Ha
rpaHuIle paszaena das.
[NoBepXHOCTHO-aKTHBHBIC H
MOBEPXHOCTHO-HEAKTUBHEIC
BeliecTBa. M3orepma
MOBEPXHOCTHOI'O HATSIKCHMSL.
VYpaBHeHUE

[Mumkosckoro. [ToBepxHOCTHAS
AKTUBHOCTb.

[pasuo droxio-Tpayo6e.
25.3. MonekyspHsie
MEXaHU3MEBI aJICOPOIIHH.
OpueHTanust MOJIEKYII B
MTOBEPXHOCTHOM CJIOE.
OmnpenencHue IONIA N,
3aHUMAaeMOU MOJIEKYJION
MOBEPXHOCTHO-aKTHBHOTO
BEIIeCTBA B HACHIIIICHHOM
a7ICOPOIIMOHHOM CII0€e, U
MaKCHUMAaJILHOM JJTMHHBI
Mounekyiel [IAB.

25.4. TepmonuHaMU4YeCKUU
aHanu3 aJcoponuu.
W30biTouHas amcopOrust
['u66ca. YpaBHeHme
M30TepMBI ancopOriu ['nooca.
N3mepenue

aJIcOpOITMH HA TPAHHIIAX
paszzena TBepIoe Teo -

ra3 ¥ TBEPIOE TEJNO - KHUIKOCTb.
daxTopsl,

BIHUSIONINE Ha aJICOPOIINIO Ta30B
Y PacTBOPEHHBIX

BelecTB. MOHOMOJIEKYIISIpHAs
ajcopoIs,

ypaBHEHHE H30TEPMBI
ajcopOiuu JIeHrmMiopa,
OpenH XA,
ITonumonekymnsipHas
azcopomms.

Kanunnspras koHaeHCcaIws,
abcopOrus,

XeMOCOopOLIHs.

26

MonekynsipHo-
KUHETHYECKUE U
ONTUYECKHE CBOICTBA
OUCTICPCHBIX CUCTEM

26.1. BbpoyHOBCKOE JBM)XEHHE,
muddy3us, ocMoTHUECKOE
JaBJICHHE.

26.2. CemumeHTanus.
CenuMeHTaIoHHast
YCTOMYUBOCTh

U CeJMMEHTaLIOHHOE
paBHOBECHE.
CevMEHTAIIOHHBIA METOJ

OIIK-1

Kosmnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpoC,
nabopaTopHbie
3aHATHS,
9K3aMeH.




aHaJIn3a.

26.3. Paccesune u
MOTJIONICHNE CBEeTa. Y paBHEHHE
Panes.

27

Crtpoenue u
ANEKTPUIECKUN 3apsijT
YaCTHUII TUCTIEPCHON
(hazebl.
ONEeKTPOKNHETUYECKUE
SIBIICHUS

27.1. Ilpupoaa dIeKTPUICCKUX
SIBIICHUH B ICTIEPCHBIX
cucreMax. MexaHusm
BO3HUKHOBCHHUA
AIIEKTPUYECKOTO 3apsijia Ha
TpaHuIle pa3aena AByX

¢a3. CtpoeHne TBOHHOTO
3JIEKTPUYECKOTO CIIOSL.
Muuenna, CTpOSHHE MHULIEIUTBI
301s1. 3apsig u
3IEKTPOKMHETHUECKUM
MTOTEHITUAN KOJIJIOUTHON
YaCTHUIIBL.

27.2. BnusHUE 37EKTPOJIUTOB
HA DJIEKTPOKUHETUYECKUN
HOTeHIMAIL. SIBlIeHUE
nepe3apsAaKd B TUCTIEPCHBIX
CHCTEMaX.

27.3. BIEKTPOKHUHETHYECKHE
SIBJICHHSL. DIIeKTpodopes.
CBs13b anekTpodopeTrueckoit
CKOPOCTH

KOJUTOMTHBIX YaCTHII C X
AIIEKTPOKUHETHUECKUM
MOTEHIIHAJIOM (ypaBHEHHE
I'expMrosena -
CMOITyXOBCKOTO).
OnekrpodopeTnieckas
MOJBIKHOCTb.
DeKTpodopeTHIECKHUE METOIBI
WCCIIeZIOBaHuUs B hapMaIii.
27.4. DnekTpoocMoc.
DNEeKTPOOCMOTHYECKOE
HU3MepeHne
AIIEKTPOKUHETHYECKOTO
noteHiuana. [Ipakrudeckoe
MIpUMEHEHHE 3JIEKTPOOCMOca B
(dapmarum.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN OIIpOC,
nabopaTtopHble
3aHATHS,
9K3aMeH.

28

YcroituuBoCTh U
KOaryJIsAmus
TUCTIEPCHBIX CHCTEM

28.1. Kunernueckas u
TEPMOJIUHAMHUYECKAs
YCTOMYMBOCTH AUCHIEPCHBIX
cucteM. Arperanus u
CeIMMEHTAlNs YaCTHUI]
mucnepcHol ¢aspl. GakTopsl
ycroitunBocTy. Koarymsuuys u
¢axTopsl, ee

BbI3bIBaromue. Kunernka
Koarymanuu. MesuieHHas

u ObicTpas koaryisiiust. [Tlopor
KOaryJsiiyu, ero
onpenenenue. [Ipasuio
lynbue-I'apau.

UepenoBaHue 30H KOAryJISILUH.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHbIe
3aHATHS,
9K3aMeH.




Koarynsmus 3omneit
CMECSMHU 3JIEKTPOJIUTOB.
28.2. T'emeobpa3oBanmne
(>kemaTUHUPOBAHMUE).
Konnounnas 3amura.
I'erepoxoarymsiusi.
IlenTuszanmys.

28.3. Teopuu xoarynsuu.
AncopOunoHHas TEOPHS
Opeitnuxa. Teopust
YCTOMYMBOCTH JAUCIIEPCHBIX
cucteM Jlepsaruna-Jlanaay-
®deppes-OpepOeka.

29

Pa3urie xkiaccwl
ZII/ICHepCHI)IX CHUCTEM

29.1.  A»po3onu u ux
cpoiicTBa. [lonyueHnue,
MOJIEKYJISIPHO-KUHETHUECKHE
CBOMCTBA.

DNEKTPUIECKUE CBOMCTBA.
ArperaTtuBHas
YCTOWYHMBOCTH U (DaKTOPHI, ee
OIpe eI IOLINE.
Paspymenue. [Ipumenenue
aspososieii B papmanmu.
29.2. llopomku 1 ux
cBoricTBa. ClIeKUBaeMOCTb,
rpaHyJIMpOBaHHE U
PacIbUIsIEMOCTh TOPOLIKOB.
[Mpumenenue B papmarmu.
29.3. CycneH3uu u ux
cBoiicTBa. [Tomydenue.

Y CTONYHMBOCTD U
ompeensomue ee GakTopsl.
OnoKynAIus.
CenyMMEHTAIIOHHBIN aHATIN3
cycnien3uit. [lensl. ITacTebl.
29.4. DOMynbCUU U UX CBOMCTBA.
[Tonyuenue. Tumbt
IMYJIBCHIA. DMYIIraTophl U
MEXaHM3M UX JIeHCTBUS.
Obpamienue §a3 sMynbCuil.
Y cTOMUMBOCTE AMYJIBCUN U €€
HapyueHue. akTopsl
YCTOWYUBOCTH SMYJIbCHUM.
Koanecuenuus. Coiicta
KOHLIEHTPUPOBAHHBIX U
BBICOKOKOHIIEHTPUPOBAHHBIX
smynscuil. [lpumenenue
CYCHEH3UH U 3MYJIbCUI B
dhapmarum.

OIIK-1

KomnokBuywm,
TECTUPOBAHHUE,
YCTHBIU OIPOC,
nabopaTopHbIE
3aHATHSA,
9K3aMeH.

30

Munenspssie
JUCIIEPCHBIE CUCTEMBI

30.1. KomionaHble CHCTEMBI,
o0pa3oBaHHEIE
MMOBEPXHOCTHO-aKTHBHBIMHU
BEIIIECTBAMHU.

30.2. Murnemioo0Opa3oBaHue B
pactBopax MITAB.
TepmoauHamuka
MUIIEITI0O00pa30BaHUSL.

OIIK-1

Kosmnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpoC,
nabopaTopHbIe
3aHATHS,
IK3aMEH.




Kputnueckas KoHIEHTpanus
MHUILIETI000pa30BaHus,
METO/IbI €€ OIPEACICHUS.
30.3. Comobunuzamnus u ee
3Ha4YeHHUE B (hapMaluu.

30.4. Munemisipabie
KOJIJIOUIHBIE CHUCTEMBI B
¢dapmanmu.

31

BricokoMonekyspHbie
coenuaenns (BMC) u
HUX pacTBOPEI

31.1. MonexynspHble
KOJIJIOUIHBIE CUCTEMBL. MeTobl
nosryderns BMC. Kiaccer
BMC.

31.2. CpoiicTBa NOJIUMEPHBIX
nereil. ['mOKkocTh 1enen
nojauMepoB. BHyTpeHHee
BpalICHUE 3BEHHEB B
Makpomoiekyiaax BMC.

31.3. Kpucrammuieckoe u
amop¢Hoe coctostane BMC.
31.4. Habyxanwue n
pactBoperne BMC. Mexannsm
HaOyxanus. TepMonuHaMuka
HaOyxaHHA U

pactBopennst BMC. Brnusaue
pa3n4HbIX (pakTopoB

Ha CTeNeHb HA0yXaHHSL.
JInoTpormHbIe psAbI HOHOB.
31.5. Peonoruueckoe
cBoiicTBa pactBopoB BMC.

VY nenbHas, MpUBEACHHAs U
XapaKTepUCTHYECKast

BSI3KOCTb. Y paBHEHHUE
[Irayaunarepa u ero
Moaudukanus. OnpenencHue
MOJISIPHOM MaccChl

noJMMepa
BHUCKO3HMETPHUUECKUM METOAOM.
31.7. IlomumepHsbie
HEDJICKTPOJIUTHI U
MOJIM3NEKTPOJIUTHIL.
[NomamdomuTer.
N3o03nekTpuieckas Touka
noaraM(OIUTOB U METOJIBI €€
OIpeesICHHS.

31.8. Ocmoruueckue cBOWCTBA
pactBopoB BMC.
OcmoTudeckoe 1aBiIeHNne
pacTBOPOB MOJIMMEPHBIX
HeaNeKTpouToB. OTKIIOHEHNE
OT 3aKoHa BaHT -

lodda. Ypasuenne ["annepa.
OmpenencHue

MOJISIPHOM MacChl IOJIMMEPHBIX
HE3JICKTPOJIUTOB.

MeMOpaHHOE paBHOBECHE
JoHHana.

31.9. ®axTopsl yCTOMUMBOCTH

OIIK-1

Konnoksuym,
TECTUPOBAHHE,
YCTHBIH OIIpOC,
nabopaTopHbIe

3aHATHS,
IK3aMEH..




pactBopoB BMC.
BeicanuBanue, moporu
IOPOroB BbICAJIMBAHUA

31.10. Koameparus.
MukpokoariepBaiusi.

MukpokarcyJInpoBaHHe.
31.11. 3acryaneBaHwue.

Ha

TuxkcoTponus cTyaHen
CrynHu B

¢dapmanun. duddysus n

NEPUOANICCKUC PCAKIIUU
B CTYJHAX U I'CIIAX.

BbIcanuBaHusl. JINOTponHbIE
PSAABI HOHOB. 3aBHCHMOCTD

rmoymaM@oauToB oT pH cpenpl.

buonorndyeckoe 3HaueHUE.

BnusiHue pa3nuuHbix GpakTopoB
CKOPOCTb 3aCTyIHEBAHUSL.

u reneil. CuHepesuc CTyIHeH.

Taoauua 2. O01mass Tpy10eMKOCTh JUCUUIIJIMHBI COCTABJISIET 7 3aYETHBIX

eauHull (252 akaJIeMUYECKUX YaCOB)

BU/J PABOTbI TpynoemkocTb, 4yacol
3 cemecTp | 4 cemecTp Bcero
Oo0mast Tpy10eMKOCTb TUCHHUILUIMHBI (B Yacax) 108 144 252
KonTakTHas padora B yacax: 72 72 144
Jlexumonnsie 3austus (JI) 18 18 36
[Tpaktuyeckue 3austus (I13) He He -
MIPEeyCMOTPEHBI | IPEXYCMOTPEH
bI
Cemunapckue 3ansarus (C3) He He -
MIPELyCMOTPEHBI | IPELYCMOTPEH
bI
JlaGopatopusie padotsl (JIP) 54 54 108
CamocrosiTesibHasi padoTa (B 4acax) 36 45 81
PacuerHo-rpaduueckoe 3aganue (PI'3) He He -
npeayCcMOTpEHO NpeayCMOTPEHO
Pedepar (P) He He -
MIpelyCMOTPEH NpELyCMOTPEH
3cce (9) He He -
MPELYCMOTPEHO | IPEIyCMOTPEHO
KontponbsHas padota (K) He He -
npeayCcMOTpEHO NpeayCMOTPEHO
CamocTosTEIbHOE U3YUYECHHUE Pa3/IeNIOB 36 45 81
KypcoBas pa6ora (KP) - - -
Kypcosoii npoekr (KII) - - -
IloaroroBka ¥ mNPOXOKIEHHE IPOMEKYTOYHOM - 27 27
arrecTauuu (KOHTPOJIb)
Bua npoMexyTo4YHOM aTTeCTAMU - 3K3aMeH 3K3aMeH




JIeKIIMOHHBIC 3aHATHS

Taoauua 3. JleKnHOHHLIE 3AHATHS

HanmeHoBaHue pasaciia

Coaeprxkanue paszena

2

3

duznueckass XuMus

Jleknus 1
Beenenne. OCHOBHBIE

1. Ilpenmer, 3ana4n, pa3Aenbl, METOBI, UCTOPHS PA3BUTHS PU3HIECKON
XUMUH

TMOHATHS XUMHYECKOM 2. MneanbHble U peanbHbIE Ta3bl.
TepmoanHamuku. Hynaesoe | 3. OCHOBHBIE MOHATHS XUMHUYECKOH TEPMOIUHAMUKH.
M NepBoe HaYaJia 4. HyneBoe Hauaso (HyJIeBOi 3aKOH) TEPMOAUHAMHKH.
TePMOAMHAMMKH. 5. IlepBoe Hagano (MEpPBEIA 3aKOH) TEPMOITHAMUKH.
6. HexpyToBBI€ IpOIIECCHI.
7. Tepmoxumusi. 3akoH I'ecca.
8. 3aBHCUMOCTH TEIUTOBBIX 3((EKTOB OT TEMIEpaTyphl. Y paBHEHHUE
(3axoH) Kupxroda.
Jlexuus 2 1. ®opMyIUpOBKU BTOPOTrO Havyajga TEPMOAUHAMUKH.
Bropoe u TpeTbe HauaJa 2. DHTpOMHS.
TepMOANHAMHUKH. 3. IMuxn Kapno.
JHTponus. 4. O0mee COOTHOIIEHUE TS TIEPBOTO W BTOPOTO HAYall TEPMOIMHAMUKH.
Xapakrepucruueckue 5. I3MeHeHune 3HTPONNHU B Pa3IMUHBIX IPOLECCAX B 3aKPHITON CUCTEME.
bynkmmun. 6. TpeTbe Hauano TEPMOAMHAMUKHY.
TepmoanHamMuka 7. Xapakrepuctuueckue GyHKIHMN. TepMOANHAMUYECKHE TIOTSHIHAbI.

XHMHUYECKOro0 paBHOBECHUSI.

Oueprus ['enmpmromsiia (cBoOOHAS SHEPTHUs). DHeprust [ m66ca
(cBOOOHASI PHTATIBITNS ).

8. TepMoAMHAMUYECKHUE YCIOBHSI CAMOIIPOM3BOIBHOTO MPOTEKAHHSI
npouecca 1 JOCTHKEHHSI COCTOSIHUSI PABHOBECHSL.

9. Xumudeckuii moreHman. OyruTHBHOCT U aKTHBHOCTH. CTaHIapTHOE
COCTOSIHHE BEIIIECTBA.

10. Ypasuenus ['m66ca-I"enbmronpla.

11. TloHATHE O XMMUYECKOM PaBHOBECUU. TepMOIMHAMUYECKHUE YCIOBUS
XMMHUYECKOTO PABHOBECHSI.

12. 3aK0oH AEHCTBYIOLIMX Macc U €ro TepMOANHAMUYECKOe 0O0CHOBaHHE.
CBs13b MECXKIAY KOHCTaHTaMH XUMHYECCKOT'O PAaBHOBECH S, BBIPAXKCHHBIMH
Pa3IUYHBIMH CIIOCOOaMH.

13.YcnoBHas KOHCTaHTa paBHOBECHS.

14. YpaBHEeHHUE U30TEPMBI XUMHUUECKON peakunu (M30TepMbl BaHT -
Todda).

15.3aBHCHMOCTh KOHCTaHTBI XUMHYECKOTO PAaBHOBECHUS OT TEMIIEPaTyphl
16. OcoOeHHOCTH IreTepOreHHBIX XUMHYECKHUX paBHOBecHH. CriocoObI
pacuera XMMHUYECKHX PaBHOBECHH.

Jlexuus 3
Tepmoannamuka ¢a3oBbIX
paBHoBecuii. PaBHoBecus
TBEpPABIX U KUAKHUX (a3 B
ABYXKOMIIOHEHTHBIX
cucreMax.

. OCHOBHBIE TTOHSTHSI.

. TepmomuHaMudeckne yciaoBus (pa30BOTO PABHOBECHS.

. [IpaBuno ¢a3 'n60ca.

. ®a30BbIC MEPEXOBL.

. OIHOKOMITOHEHTHBIE 3aKPBITHIE CHCTEMBI.

. YpaBuenue Knanetipona — Knaysuyca.

. AnarpaMmel cOCTOSIHUSI OMHAPHBIX CUCTEM — JIarpaMMBbl TUIaBKOCTH.

. BunapHabie ciucteMbl HeM30MOP(HHO KPUCTAILIH3YIOLIUXCS BEIIECTB C
MIPOCTOM IBTEKTUKOH (HE 00pa3yIONINX XUMUUYECKUE COCTUHEHHS ).

9. CucTteMsl U3 KOMIIOHEHTOB, HEOTPaHIHYEHHO PACTBOPUMBIX JPYT B APYyTe
(KpHCTaITH3UPYIONTIXCS H30MOP(HO) KaK B KHUIKOM, TaK M B TBEPIOM
COCTOSIHHH, HE 00pa3yIoNMX XMMHUUECKUX COCANHEHUH.

10. Cucrembl ¢ HEOrPaHUYEHHON B3aUMHOM pacTBOPUMOCTBIO
KOMITOHCHTOB B JKHJIKOM COCTOsIHHWHU, HC o6pa3yloumx XUMHNUYECCKUC
COE/INHEHUSI.

11. Cucrembl, KOMIOHEHTHI KOTOPHIX 00Pa3yIOT YCTOWYMBBIC (TUTABSIIIIAECS

03NN W~




KOHI'PYIHTHO) XMMUYECKHE COCTUHEHHSL.
12. Cucremsl, KOMIOHEHTHI KOTOPBIX 00pa3yloT HEyCTOIUNBEIE
(TUTaBsIIMecss UHKOHTPYIHTHO).

Jlexkuusa 4
PaBHOBecHS KNAKHH
pacTBop — nap B
JABYXKOMIIOHEHTHBIX
3aKPBITHIX CHCTEMAX.
PacrBopsbl.

1. OcHOBHBIE TTOHATHS.

2. Knaccuguxanusi OMHapHBIX )KUAKHX PacTBOPOB.

3. 3akoH Payns u ero TepMoiiHaMu4IecKoe 000OCHOBaHHE.

4. 3aBHCHMOCTH JIaBJICHUS HACBHIIIEHHOTO Mapa HaJl PaCTBOPOM OT COCTaBa
pactBopa. 3akonsl KoHoBanosa.

5. B3auMOoCBS3b COCTAaBOB PABHOBECHBIX JKUIAKON (ha3bl U mapa B OMHAPHBIX
CHCTeMax MOJHOCTBIO B3aUMHO PACTBOPUMBIX JKUAKOCTeH. [IpaBuno
pbIyara.

6. OcHOBHBIE TUIIBI AUarpaMmM kurerns (P = const) u quarpamMm
ynpyrocty napa (T = const) u1s OMHAPHBIX CUCTEM MOJIHOCTBHIO B3aUMHO
PacTBOPUMBIX KUIKOCTEH.

7. 3akoHBI Bpesckoro.

8. HarpeBanue u oxJyiaxxJeHle OMHAPHOM CMECH JIETyYUX XKUIKOCTENl.

9. ITeperonka u peKTuUKaITHSI.

Jlekuusa 5

Bunapusbie cmecn
JKUJAKOCTEH ¢
OrpaHU4eHHON B3aUMHOMI
PacTBOPUMOCTHIO.
Pacnipenesienne TpeTbero
KOMIIOHEHTA MeK1Y ABYyMSI
HecMelIHBAIOIUMHUCS
JKUAKUMU a3amu.
Ikcrpakuus. CpoiicTBa
pa30aBJIeHHBIX PAaCTBOPOB.

1. BuHapHBIE CUCTEMBI, B KOTOPBIX B3aMMHAasl PACTBOPUMOCTD JKHIKOCTEH
YBEJIMYHUBAETCS C POCTOM TEMIIEPATYPHL.

2. BuHapHBIE CUCTEMBI, B KOTOPBIX B3aMMHasl PAaCTBOPUMOCTH JKHIKOCTEH
YBEJIMYUBAETCS C IOHIKEHUEM TEMIIEPATyPHI.

3. buHapHbIe )KUKUE CUCTEMBI C BEpXHEH U HIKHEH KPUTHUECKUMHU
TeMIepaTypaMi pacTBOPEHHUSI.

4. PaBHOBECHOE JaBJICHHE HACBHIIICHHOTO MTapa HaJl CMECHIO ABYX
JKUJIKOCTEH, HE paCTBOPSIOLINXCS HEOTPAaHUIECHHO APYT B JIPYTeE.

5. Ileperonka ¢ BOASHBIM [TAPOM.

6. 3akoH pacnpenenenus Hepacra. KoHncranTa pacnpenenenus.

7. Okcrpaknus. Koapdunnent pactpenenenus. CTeneHp U3BICUCHUS
(dakrop n3BIEYEHUS, IPOLEHT dKCTpakyn). DakTop pa3aeneHus IByX
BEIIEeCTB. Y CIOBUS pa3zeieHus AByX BemecTB. KoHcTanTa skcTpakuuy.
8. BiusiHue pa3nuuHbIX (aKTOPOB HA TPOIECCHI IKCTPAKIUHY (BIHSIHUE
00BeMa IKCTpareHTa M Yuciia IOC/Ie0BaTEIbHBIX IKCTPAKIIHII; BIHSHIE
pH BoxHOIT (ha3sl; HCMOIb30BaHNE MACKUPYIOIINX areHTOB; B3aHMHOE
BIIMSTHUE 3KCTPAarupyeMbIX BEIIECTB; IOAABICHHE SKCTPAKIIHH).
[Ipumenenue sxcTpakiyy B papmannu.

9. KomudraTuBHBIE CBOMCTBA pacTBOPOB.

10. TToBslIIeHNE TeMIepaTyphbl KUIEHUS pacTBOpa HEJIETY4ero BEelecTBa
10 CPAaBHEHHIO C TEMIIEPATYypPON KUIIEHUS YUCTOIO PACTBOPUTEINSL.
O06ynurockonus (30yITMOMETPHS).

11. TlormkeHne TeMIepaTypsl 3aMep3aHisl pacTBOpa HEJIETYy4ero
BEILIECTBA 110 CPABHEHUIO C TEMIIEPATYPOI 3aMep3aHNs YUCTOTO
pactBopuTtens. Kpuockonus.

12. Ocmoc. OOpatHsIit ocMoc. Y IbTpadiIbTpaIus.

13. Ompenenenrie MOJISIPHOW MacChl paCTBOPEHHOI'O BELECTBA IO
OTHOCHUTEJIFHOMY YMEHBIICHHUIO JABJICHHUS HACHIIIEHHOT O 1Mapa
pacTBOpUTENS HAJl pACTBOPOM.

14. PacTBOpUMOCTD T'a30B B )KUIAKOCTIX. 3akoH ['eHpu. YpaBHeHHE
CeueHoBa.

Jlekuusa 6

PaBHoBecusi B pacTBOpax
3J1eKTPOJIUTOB.
Hporonurnyeckne
paBHOBecHSI B BOJHBIX
pacTBopax cJadbIx
3J1eKTPo.1uTOB. BydepHbie
cUCTeMBbI (PacTBOPBI).

1. ITpOBOJHHKH IIEPBOTO B BTOPOTO POJA.

2. Teopus AMEKTPOIUTHIECKON AUCCOITUAIINN

C. Appenunyca.

3. 3akoH pa3Benenus: OcTBasiba.

4. AKTHBHOCTH U KOA(UIIMEHTHI aKTHBHOCTH AJICKTPOJIMTOB.

5. [IpoTonuTHieckre paBHOBECHSI B BOJHBIX PACTBOpax.

6. [IpoTonuTHYecKue paBHOBECHS B HEBOTHBIX PACTBOPUTEIISIX.

7. PaBHOBecHs B pacTBOpax KHCIOT U ocHOBaHUI. KoHcTanTa
KHCIOTHOCTH U pH pacTBopoB cnadbix KucnoT. KoHCTaHTa OCHOBHOCTH H
pH pacTBopoB cabbIX OCHOBaHHIA.

8. 'mnponus. KoHcranTa u creneHs ruaponusa. Beruncienue 3naueHui
pH pactBOpOB cosnelt, mogBEprarouIXcs TUAPOTU3Y.

9. Bytepnsie cucrems! (pactBopsl). 3Hauenust pH OydepHbIX pacTBOpOB.
Bydepnas cuctema, comeprkaiias ciadyro KUCIOTY | ee colib. bydepHas




cHcTeMa, coJiepikalas ciraboe OCHOBaHHE U €ro cojib. bydepHas eMKOCTb.
3naycHue OyPEPHBIX CUCTEM.

Jlexkuus 7

PacTBoOpbI 3/1€eKTPOJIUTOB
B HEPABHOBECHBIX
YCI0BHSIX.
DJ1eKTPONPOBOIHOCTb
PACTBOPOB 3J1eKTPOJIUTOB

1. CkopocTb ABMKEHHS HOHOB B pacTBope. Uncia nepeHoca HOHOB.
2.V nenpHast 3IEKTPONPOBOIHOCTD (yAEIbHAS IIEKTPHUIECKAST
MPOBOIMMOCTB) PaCTBOPOB JIEKTPOJIUTOB.

3. DKBUBAJICHTHAS. ¥ MOJIIPHAs 3JIEKTPOIPOBOJHOCTE (AJICKTpHUECKast
MPOBOAUMOCTb) PACTBOPOB JIEKTPOIUTOB.

4. 3axoH He3aBHCHUMOTrO ABMKeHHUsS HOHOB Konbpayma. IlpenensHble
MOJBKHOCTH HOHOB.

5. IlpuMeHeHe TEOPUH CUIIBHBIX JIEKTPOIUTOB AJISI O0BSICHEHUS
0COOEHHOCTH AJIEKTPONPOBOIHOCTH PACTBOPOB.

6. OcOOEHHOCTH HIEKTPOIPOBOTHOCTH PACTBOPOB 3JIEKTPOJIUTOB B
HEBOJHBIX pacTBopuTessix. OOpa3oBaHNEe HOHHBIX aCCOIHATOB.

7. Onpenenenue 3MEKTPONPOBOAHOCTU PACTBOPOB.

8. IlpumeHeHue MeTOa IMEKTPOIPOBOJHOCTH (KOHIYKTOMETPHN) JUIS
OTIpeieNIeHUs CTEIICHH, KOHCTAHTHI U TEPMOANHAMHUECKUX XapaKTEPUCTUK
Iporecca AUCCONNANNH CI1ab0T0 IEKTPOIIHTA.

9. IlpuMeHeHne KOHAYKTOMETPHH JUIsl ONIPE/IeNICHHUs KOHIICHTPAIluu
pacTBOpEHHBIX BeulecTB. KOHAYKTOMETpUYECKUH aHAIN3 A1
OTIpEeZICTICHUS] KOHLIEHTPALMH PACTBOPCHHBIX BEIECTB.
Konnykromerpuueckuii aHaiau3 (psiMasi KOHIyKTOMETPUS,
KOHIYKTOMETPHUECKOE TUTPOBAHUE).

Jlexuus 8

DJIeKTpOaHbIE
NMOTEeHIHAJbI H
3J1eKTPOABUKYIIHE CHIIbI
4C0).
DJIEKTPOXHMHYECKH e
(ranbBaHHYecKHe)
3JIeMEHTBI U LeNH.
HoTenuuomerpus.

1. OCHOBHBIE TTOHSTHSI.

2. MexaHU3M BO3HHKHOBEHUS 3JEKTPOJHOIO MOTeHIHana. /{BoiHon
3JIEKTPUUECKUH CIIOM.

3. 3aBucumocth 3J]C rajgpBaHHMUECKOr0 3JIEMEHTA OT aKTHBHOCTEH
peareHTOB. YpaBHeHHe HepHcTa.

4. Kinaccudukanus oOpaTuMbIX 3J1€KTporoB. YpaBHeHHs: HepHeTa st
MOTEHIIMAJTIOB 3JIEKTPOIOB MEPBOT0, BTOPOTO POAA, OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIX 1 MEMOPAaHHBIX (MOH — CEIEKTUBHBIX ) JIEKTPOIOB.
5. XuMu4eckue rajlbBaHMUECKUE LEMH.

6. KoHLIeHTpaIioHHBIE TaIbBAaHUYECKUE LIETH.

7. Aucy3noHHBIN TOTSHIIHA.

8. OmpeneneHne TEPMOIMHAMHUYECKAX XaPAKTEPUCTUK M KOHCTAHT
paBHOBecHsI peakluii Ha ocHoBaHUU u3MepeHnid DJIC rarbBaHUUECKUX
Lenen.

9. lIpumenenne n3mepenuit DIC raabBaHUUECKUX DJIEMEHTOB JIJIsI
orpeJieIeHUs] KOHLIEHTpaLui pacTBopoB. [loreHumomeTpust (psimast
MOTEHIIMOMETPHS, IOTCHIIMOMETPUYECKOE TUTPOBAHHUE).

10. U3mepenne D/IC raibBaHUUECKUX dJIEMEHTOB.

11. XuMn4eckre HCTOYHNKHY TOKA. TOMIMBHBIE 3IIEMEHTHI.

12. DnekTpoXuMIYecKasi KOppOo3us METAIUIOB. MEeTOBI 3aIUTHl OT
KOPpO3HHU.

Jlexkuus 9

Kuneruka xuMu4yecknx
peakuuii. 3aBUCUMOCTH
CKOPOCTH peaKIuu OT
TemnepaTtypbl. O01ue
TeOpUH XMMHYeCKOi
KHHETHKH.

1. OCHOBHBIE IOHSATHS.

2. dopmarbHas XMMHUYECKas KWHETHKA peakuii B ra30Boi Qasze:
KWHETHYECKH HEeOOpaTHUMbIe peakiiy MepBOro, BTOPOro, TPETHETo,
JIPOOHOTO0, HYJIEBOTO IOPSIKA.

3. Metopbl onpesieneHus MopsaKa peakiiy (MHTerpajJbHbIE,
mudepeHIraIbHEIC).

4. ®opmarnbHas KHHETHKA HEKOTOPBIX CIIOKHBIX PEAKIHUil: 00paTHMBIE,
napaJuleNIbHbIe, TIOCIIeI0BaTEIbHbIE, CONPSKCHHBIC PEAKIIUH.

5. IlpaBwiio Baut — I'odda.

6. YpaBHeHHe AppeHuyca.

7. OnpeneneHre 3HEPrUM aKTUBAIMU U NTPEIIKCIOHEHIINATBHOTO
MHOXKUTENSI ypaBHEHHsI AppeHnyca.

8. Ces13b Mexkay ko durmenrom Bant — l'odda v sHepruu akTuBanum.
9. Teopusi akTUBHBIX CTOJKHOBeHUH. ['unoreza Appenuyca o
CYIIECTBOBAHNH aKTHBHBIX MOJIEKYJI. Teopnsi aKTUBHBIX OMHAPHBIX
coynapenuil. [IpuHIMT cTaMOHAPHBIX (KBa3UCTAILIMOHAPHBIX) COCTOSTHUM.
10. Teopust nepexogHoro cocTosiHus. OCHOBHBIE MOJIOKEHUS U
JomnymeHus Teopurd. OCHOBHOE ypaBHEHHE Teopuu. TepMoanHaMuyeckas
(xBasuTepMogMHAMHUYecKas) (hopMa OCHOBHOTO YPaBHEHHS TEOPHH.
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Jlexuus 10

Kunetnka peaxkumii
HEKOTOPBIX THIOB.
KuHeTnka rereporeHHbIX
npoueccoB. Kuneruka
3JIeKTPOXHMHUYECKHUX
NPOLECCOB.

1. OcobeHHOCTH KHHETUKH PEAKIIUi B pacTBOPaXx.

2. Kunerrnka HOTOXUMHYECKUX PEAKIIUH.

3. OcoOEHHOCTH KWHETHKH LETTHBIX PEAKIIHH.

4. OCHOBHBIE CTaIH T€TEPOTEHHBIX MPOIIECCOB.

5. Tuddysus. 3axons Puka. Kospdumument nuddysun.

6. OcobeHHOCTH IPOTEKaHus peakuuii B TBepaoi daze. Tomoxumuueckne
peaxmuu.

7. 3akoHsI anekTponusa dapases.

8. CKOpOCTD AIEKTPOXUMUYECKUX PEAKITHH.

9. INonspu3arus 3IEKTPOIOB.

10. Bausiaue TeMneparypsl Ha CKOPOCTb JJIEKTPOXUMHUECKUX PEAKIHH.
11. AMnepomeTprdeckoe TUTPOBAHHE.

12. KynoHnomertpusi.
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Jlexkmusa 11
Karamm3

1. OCHOBHBIE OHATHS.

2. OCHOBHbBIE OCOOCHHOCTH KaTaJIUTHUECKUX PEAKIH.

3. l'oMoreHHbIi kaTanu3. ['OMOreHHOKaTATUTHYECKUE PEAKIIUH C
y4acTHEM OJJHOTO U JBYX UCXOIHBIX BemecTB. KHCI0THO-0CHOBHOM
KaTanu3 B pacTBopax. [IoHATHE 0 METAINIOKOMITJIEKCHOM KaTallu3e.

4. ®epmenTtaTuBHBIN Katanu3. CymHOCTh (EPMEHTATHBHOTO KaTaln3a,
KHHETHKa (DepMEHTAaTUBHBIX PEaKInii.

5. T'ereporennsiii katanu3. OcHoBHbIE NOHATUA. KuHeTHueckue
0COOCHHOCTH T'eTepOreHHO KaTAINTHIEeCKUX peakunii. Teopun
reTeporeHHOro KaTanusa (MyapTHIieTHas Teopust A.A. banannuna,
Teopus akTUBHBIX aHcamOieli H.11. Kobo3eBa, 31eKTpOHHAs TEOpHs).
CoBpeMeHHbIE TEHACHIINN Pa3BUTHUS TEOPUI FETEPOTEHHOT0 KaTaln3a.

Kommonnnas xumus
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Jlexkmus 1

peamer, 3axaum u
MeTObI KOJIJIOMIHO
xumuu. J{ucnepcHeie
CUCTEMBI.

1. OcHOBHBIE 3TAaITBl PA3BUTHUS KOJJIOUIHON XMMHUH. POJb OTEeUeCTBEHHBIX
1 3apyOeKHBIX YYCHBIX B PA3BUTHH KOJUIOUAHOM xumun (A.B.
Hymanckuii, B. OctBanbsa, H.IT. ITeckos, I1.A. Peounnep).

2. 3HaueHUe KOJUIOMTHOM XUMHUH B Pa3BUTUH (hapMaini.

3. CtpykTypa gucrepcHbIX cucteM. JucnepcHas aza, TucrepcHas cpeaa.
CrerneHp AUCIIEPCHOCTH.

4. Kimaccuumkanus TUCTIEpPCHBIX CHCTEM: 110 arperaTHOMY COCTOSIHUIO
JICTIEPCHOM (ha3bl M ANCIIEPCHOHHOI CPEeAbl, TI0 XapaKkTepy
B3aUMO/ICHCTBUS JUCHIEPCHON (ha3bl ¢ AUCIIEPCUOHHOM Cpeoi, 1o
TIOJIBMXKHOCTH TUCIIEPCHOM (ha3bl.

5. MeTopl I0JIy4€HUs] U OYUCTKYU KOJUIOUJHBIX pacTBOPOB. Juanus,
ANIEKTPOAUATH3, YIBTPAGUIBTPAIUS.
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Jlexnms 2
Tepmoaunammuka
TMOBEPXHOCTHBIX SIBJIEHUI

1. TepMmoarHAMHKA TIOBEPXHOCTHOTO CI10s1. [loBepXHOCTHAs SHEPTHS
I'n60ca n moBepxHOCTHOE HATsDKEHNE. MeToIbI oTpeieneHns
MOBEPXHOCTHOT'0 HaTsDKeHUsl. KpaeBoit yroi cMaunBaHust. 3aBHCUMOCTB
MOBEPXHOCTHOT'O HATSHKEHUS OT TeMneparypbl. CBs3b OBEPXHOCTHOM
sHepruu [ 'ub6ca 1 MOBEPXHOCTHOM SHTAIBIINN. DHTAIBIINSA CMaYNBAHUSA U
K03(hULKEHT TUAPOPHUIBHOCTH.

2. TepMoauHAMHKAa MHOTOKOMITOHEHTHBIX CHCTEM C YUETOM
MMOBEPXHOCTHON PHEPTuH. AJcopOuuns Ha rpaHuIe pa3nena ¢as.
[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHBIC BEIIECTBA.
M3oTepma MoBepXHOCTHOTO HATsDKeHUs. Y paBHeHHe I1InmkoBckoro.
[ToBepxHOCTHAsT aKTHBHOCTD.

3. MonekynspHble MeXaHU3MbI afcopouuu. OpreHTaLus MOJIEKYJl B
MOBEPXHOCTHOM citoe. OrpeziesieHue rIomia 1, 3aHIMaeMON MOJIEKYJIOMH
MOBEPXHOCTHO-aKTUBHOTO BEILIECTBA B HACHILIEHHOM aCOPOLIMOHHOM
€J10€, 1 MAKCUMaJIbHOM UIMHHBI MOJeKyJibl [TAB.

4. TepmomguHAMAYECKUN aHATN3 acOpOIuI. Y paBHEHHE H30TEPMBI
ancop6umu ['n60ca. @akTOpPHI, BIUSIOIINE HA aICOPOIIUIO Ta30B U
pacTBOpEHHBIX BeulecTB. MOHOMOJIEKYJIISIpHAs a/ICOPOLHs, ypaBHEHHUE
n3orepMbl ancopoumnn Jlenrmiopa, @peinanuxa. [lonumonexyspHas
ancopbuus. Kamwnispraas konaeHcarys, abcopOuus, XeMocopOIus.

5. Ancop6uwusi anextpoautoB. Hecneruduyeckas (3KBUBaJICHTHAs)




agcopbuus noHos. M30uparensHas ancopOius noHoB. [Ipasuio ITanera —
dastrca. MloHooOMeHHas agcopOuus. IOHUTBI U MX KITaCCH(HUKAIIHS.
OOMeHHas eMKOCTb. [IppuMeHeHne HOHUTOB B (DapMaIlim.

6. Xpomarorpadus (M.C. Lser). Knaccudpukarms xpomarorpadhuaecknx
METOJIOB 10 TEXHHUKE BBIITOJIHEHHS U [0 MEXaHU3MY IIpoliecca.
I'enpdunbrpanms. [Ipumenenne xpomarorpaduu B hapmanu.
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Jlexuus 3
MoviekyJIsipHO-
KHHETHYecKue u
onTHYecKHe CBOiicTBa
AWCHEPCHBIX CHCTEM

1. BpoyHoBckoe nBikenue, A dy3us, OCMOTHUECKOE ABIICHUE.

2. CequmenTanus. CennMEeHTAIMOHHAs YCTOMUYUBOCTD U
CeMMEHTAIIMOHHOE paBHOBecHe. CeIMMEHTallMOHHBII METO aHAIIN3a.
3. Paccesinue u moruonmenye ceeTa. Y pasHenue Pases.

4. Typoumumerpus. Hedernomerpus.

5. YIbTpaMHKPOCKONUS U SNIEKTPOHHAS MUKPOCKOIHS KOJIOMIHBIX
CHCTEM.
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Jlexuus 4

Ctpoenne n
3JIEKTPUYECKHUI 3aps)
YacTUI JMcnepcHoi ¢asbl.
DJIEKTPOKHHETHYEeCKHe
SIBJICHUS

1. [Ipuponaa dIEKTpUUIECKUX SBJICHUH B IUCIIEPCHBIX cUCcTeMaX. MeXaHu3m
BO3HHMKHOBEHHS DJIEKTPUYECKOTO 3apsijia Ha IPaHulle pa3zena AByX ¢a3.
CtpoeHne ABOHHOTO dJEKTPUIECKOTO CiI0s. MuIema, CTpOSHIEe MUIIEIUTBT
307151 3apsia ¥ SIEKTPOKUHETHYECKHIH MOTEHITNA KOJUTOUIHON YaCTHIIHL.
2. BimsiHUE 3J1€KTPOJIUTOB Ha AJIEKTPOKWHETHYECKHHA OTeHIMAI. SIBIeHNne
mepe3apsIKi B IUCTIEPCHBIX CUCTEMAX.

3. 2JIEKTpOKUHETHYECKUE ABJIeHUs. DiekTpodopes. CBszb
3NeKTpOo(opeTHHECKON CKOPOCTH KOJUIOMIHBIX YacTHIL C UX
ANIEKTPOKWHETUYECKUM MOTEHIMAIOM (ypaBHeHHE | enbMronbia —
CMOITyXOBCKOT0). DeKTpodopeTHdecKkas moaBHKHOCTb.
OnexTpodopeTHIecKrne MEeTOIBI NCCIeIOBAHNS B (hapMaIlHy.

4. DIeKTPOoOCMOC. DIEKTPOOCMOTHIECKOE U3MEPEHUE
3JIEKTPOKMHETHYECKOT0 IoTeHnuana. [Ipaktnyeckoe npuMeHeHne
3JIEKTPOOCMOca B (hapMaItim.
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Jlekuus 5

YcroitunBoCTh M
KOATYJISINUS TUCTEPCHBIX
CHCTEM

1. Kunernyeckas u TepMOAMHAMHYECKAs! YCTOHYHUBOCTD AUCHEPCHBIX
cucTeM. Arperaius 1 CeTMMEHTAIHs YacTUI] IUCIIepCHOH (a3bl. DPakTops
YCTOWYUBOCTH.

2. Koaryssiwmst 1 akTopbl, e BbI3biBaronue. KnHeTHka KoaryJsisiim.
Iopor koarysmsmuu, ero onpeneneane. Koarymsiws 3omei cmecsiMu
3JIEKTPOJIUTOB.

3. 'eneobpazoBanue (kenatuHupoBanue). Koutonanas 3anmra.
T'erepokoarymsmus. [lentuzanus.

4. Teopuu xoarynsiuu. AncopOuponnas reopust Opeitnuxa. Teopus
YCTOHYMBOCTH TUCTIEPCHBIX cucTeM [epsruna-Jlannay-®epnes-OpepOeka.
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Jlexuus 6
Pasnple KJIacChl
JUCHEPCHBIX CHCTEM

1. Asposomnn u ux coiictsa. [lomyueHne, MONEKyIIPHO-KHHETHIECKUE
CBOMCTBa. ATperaTuBHasl yCTOMUMBOCTD U (JaKTOPBI, €€ OIPEAEIISIOIIHE.
[Ipumenenue a3po3oneil B papMaruu.

2. Ilopouiku u ux cBoicTBa. CIEKMBAEMOCTh, TPAHYJIUPOBAHIE U
pacnbuIsieMocTh TopomkoB. [Ipumenenue B hapmannu.

3. CycneHnsuu u ux cBoictsa. [lomyuenue. Y cToiuuBOCTb U
onpenensonme ee GakTopbl. DIOKYJIISIIHS.

4. CenuMeHTAIMOHHBIHN aHanu3 cycnensuil. Ilenst. ITacTer.

5. Omynbcun U ux cBoiicTsa. [lomyuenne. TUITBI SMyIbCHil. DMYIIBraTOPHI
1 MEXaHM3M uX AercTBus. OOpamenue (a3 sMynbCchil. Y CTOHYNBOCTD
9MyJIbCUI U ee HapyleHue. GakTopbl yCTOMUYUBOCTH 3MYJIbCUH.

6. Koanecuenmus. CBoiicTBa KOHIIEHTPUPOBAHHBIX U
BBICOKOKOHIICHTPUPOBAHHBIX dMyJIbcuil. [IpuMeHeHne cycnensuil u
9MYJBCHH B papMalyu.
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Jlexkuusa 7
MuueJssipHble JUCIIEPCHBIE
CHCTEMBI

1. Komonanelie cucteMbl, 00pa3oBaHHBIC TOBEPXHOCTHO-aKTHUBHBIMHU
BEIIECTBAMH.

2. Munemnnoobpa3oBanue B pactBopax MITAB. Tepmomunamuka
MHILEI000pa3zoBanus. Kputnueckast KOHIEHTpALHS
MHUIIEIUIO00pa30BaHUS, METOIBI €€ OMPEACICHUS.

3. Comobumu3anyst U ee 3Ha4eHue B (papmanuu.

4. MuliejuIsspHbIe KOJUTOUIHBIC CUCTEMBI B (hapMaItii.
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Jlexkuus 8
BbicoxoMoneKy IsIpHbIe
coequnerusi (BMC) u ux

1. MonekynspHble KOUIOUHBIE cucTeMbl. Metoasl nonyuyenus BMC.
Kmaccst BMC.
2. CpoiicTBa moIMMepHBIX 1ereil. [ mokocTs memneit monmmmMepos.




PacTBOpHI. BHyTpenHee BparieHue 3BeHbEB B Makpomosekyinax BMC.

3. Kpucrammnueckoe U amopgHoe coctosiuue BMC.

4. Habyxanue u pactBoperne BMC. Mexanu3m HaOyxaHUs.
TepmoamaaMuka HaOyxanus U pactBopeHus BMC. Biustane pa3inaHbIx
(haxTOpOB Ha cTeneHb Ha0yxaHusl. JINOTPOIHEIE PS/IbI HOHOB.

5. Y nenbHas, IpUBEJEHHAS M XapaKTEPUCTUYECKAs BA3KOCTh. Y PaBHEHHE
Taynuarepa u ero momudukarus. OnpeaeneHie MOJISPHOH MacChl
MOJIIMEpa BUCKO3UMETPUUECKIM METOIOM.

6. IlonumepHbIE HEANEKTPOIUTHI M HONMAIEKTponuThl. [lommamdonutsr.
N3onnexTpudeckast TOUKa MoInaM(oINTOB U METO/IBI €€ OIpPeIeTICHNUS.
7. OcmoTmueckue cBoiictBa pactBopoB BMC. OcMoTndeckoe naBieHue
PacTBOPOB MOJMMEPHBIX HEINEKTPOINTOB. OTKIOHEHHE OT 3aKoHa BaHT —
Todda. Ypasuenne ["amnepa. Onpenenenne MOJSIpHOI MaccChl
TIOJIMMEPHBIX HEAIEKTPOINTOB. MeMOpaHHoe paBHOBecHe JJoHHaHa.

8. ®akrtops! ycroitunBocT pactBopoB BMC. BricanuBanue, noporu
BbICAIMBaHUSA. JIMOTPONHbIE Psiibl HOHOB. 3aBUCHMOCTh TIOPOTOB
BbICaNTMBaHus noaraMonuTos oT pH cpensr.

9. KoanepBarus. MukpoxkoariepBaiius. buomornaeckoe 3Hau€HUE.
MUKpoKancyImpoBaHHe.

10 3actynneBanue. Biustane paznmaHbx (akToOpoB HA CKOPOCTH
3acTyqHeBaHus. TukcoTponus cTyHer u reneil. CuHepes3uc CTyaHel.
Crynuu B papmannu. Anddysns u nepuogndecKue peakiny B CTYAHIX U
ressix.

4.3. JlabopaTopHBbIC 3aHATHS

Tab6amnua 4. JIJabopaTopHble 3aHATHSA

| HanmeHnoBaHue TeMbl

dusnueckas xXuMusa

OcHOBHBIE TTpaBUJIa padOTHI MPHU MPOBEIACHUH JTA0OPATOPHBIX PAbOT MO (U3HUECKOM
1 KOJUIOUHOW XUMUU
JIa6.1. Onpenenenue TEMIOTH PACTBOPEHUS COJIH.

JIa6.2. Onpenenenre TEIIOTH PEaKIIUK HeUTpaIM3aIlii CUIIbHOW KUCIOTHI CHIIBHBIM
OCHOBaHHUEM

JIa6.3. Omnpenenenue TEII0OThl AUCCOLUAIIMH CJIa00M KUCTOTHI

JIa6.4. Onpenenenue TeMriepaTypbl IPEeBpaIICHUs TBOWHOMN COMN
HETOCPEACTBEHHBIM HAOIFOICHUEM 10,1 MUKPOCKOIIOM

JIa6.5 HccnenoBanue neperoHky OMHAPHBIX cMecel (OTHOCThIO CMELINBAIOIUEECS
KUJKOCTH)

JIa6.6 Omnpenenenne kodddUIEEHTa pacpeeIeHus Ho/Ia MEXTy OpraHUIECKUM U
HEOPTaHUYECKUM PACTBOPUTEIIEM.

JIa6.7. IToTennmomeTpruyeckoe onpeneiacHue oydeproi EmMkocTr

Jla6. 8.UccnenoBanue >MeKTPHUUECKON MPOBOJIUMOCTH PACTBOPOB CIAOBIX U CHUIIBHBIX




QJICKTPOJIMTOB IIPHU PA3JIMYHBIX KOHOCHTPAIMUAX

JIa6.9. MccnenoBanre BOCCTaHOBIEHUS MOHOB XpoMa u3 anekTpoiuta CrOs;-H,SO,-
H,O

10.

Jla6. 10. 3yueHue pasnokeHUE MePEeKUCH BOJAOPOIa T€OMETPUIECKHM METOI0M

Komnonnnas xumusa

11.

XuMuYecKkass KHHETHKA
Jla6. 11. "M3yueHne KMHETHKN PEAKIUU TICEBIOTIEPBOTO MOPSIKa".
JIa6. 12. "M3yveHne KHHETHKH OKUCIIUTEILHO- BOCCTAHOBUTEILHOHN peakiun'.

12.

IloBepxHocTHBIE sIBJIEHUS. AJCOPOLUSI
J1a6.13. "M3ydenue amcopOimy NOBEPXHOCTHO-AKTUBHOTO BEILIECTBA HA TPAHMIIC pa3ieia
dazr - x".

13.

I'mapogolHbIe JuCIepCHBbIE CUCTEMBI - 30J1M M 3MYJIbCUH

JIa6.14. "Tlony4enue, KOJUTOMIHAS 3allIUTa M KOATYJIALUs ruapo3ois xxenesa (110)
ruapokcua. DIEKTPOIUTHYECKAs KOATYJIISIUS U KOJUTOUIHAS 3aIUTa THAPO30JISL.
JIa6.15. "IlomydeHne SMyIIbCHH U U3YICHHUE UX CBOMCTB"

14.

JInoduiibHbIe KOJIJIOHIHbIE CHCTEMbI - PACTBOPBI MUIIEJLI000pa3yIOIINX
MOBEPXHOCTHO-aKTUBHBIX BemecTB (MIIAB) u BbICOKOMOJIEKYJISAPHBIX COeTUHEHMT
(BMCO)

JIa6.16. "OnpenencHue KpUTHISCKON KOHIIEHTpanK MuTieuiooopaszoBanus MITAB".
J1a6.17. "Onpenenenne Momsipaol Macckl BMC BHCKO3UMETPHISCKHM METOAOM".

Tabamna 5. CamocTosiTe1bHOE H3YYeHHE Pa3/ieJI0OB 1M CIHIIIHHbI

No

CopeprkaHre CaMOCTOSITEIIBHON PabOThI

1

2

dusnueckass XuUMUs

HexpyroBbie porieccsl.
3aBHCHUMOCTH TEIUIOBBIX 3(P(PEKTOB OT TEMIIEPaTYPHI.
Ypasuenue (3akoH) Kupxroda.

Xapakrepuctuieckue QyHkud. TepMoMHAMUYSCKUE TIOTSHITHABI. DHEPTHSI
I'enemronbia (cBoOoaHAS dHEPrus). JHeprus [ n66ca (cBOOO HAS SHTAIIBITHSA ).
TepMoaMHAMUYECKUE YCIOBHSI CaMOTIPOM3BOJIBHOTO IPOTEKAHUS TIpoIecca U
JOCTIDKEHHSI COCTOSTHHSI PABHOBECHS.

3aKoH JCHCTBYIOUIMX MacC M €ro TePMOJUHAMUYEeCKoe 000cHOBaHHUE. CBsI3b MEKIY
KOHCTaHTaMH XMMUYECKOTO PaBHOBECHS, BRIPAKCHHBIMU PA3JIUYHBIMU CIIOCOOAMH.
VYcnoBHas KOHCTaHTa PAaBHOBECHS.

YpaBHEHHE HU30TEPMbI XUMHUECKON peakinu (n30TepMbl BanT - ['odda).
3aBUCHUMOCTh KOHCTAHTBI XUMUYECKOTO paBHOBECHSI OT TeMriepaTypsl OcoOeHHOCTH
TeTEPOTeHHBIX XUMHUYECKUX paBHOBecHi. CIIOCOOBI pacyeTa XUMUIECKUX
paBHOBECHIA.

VpaBnenue Knanelipona — Knaysuyca.

JlnarpamMmbl COCTOSTHHSI OMHAPHBIX CUCTEM — JUarpamMMbl IIaBKOCTH.

bunapHbie cucTeMBl HEM30MOP(HHO KPUCTALTU3YIOIIMXCS BEIIECTB C MMPOCTOM
ABTEKTUKOH (HEe 00pa3yroNX XUMUYECKUE COSTUHEHHUS).

Cucrembl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX JIPYT B JIpyre
(KpHCTaTM3UPYIOMKXCS N30MOPGhHO) KaK B JKUJIKOM, TaK U B TBEPJIOM COCTOSIHUH,




HEe 00pa3yOINUX XUMUIECKIX COCTUHEHUI.

10. Cucrembl ¢ HEOTPaHUYEHHOW B3AaMMHOM PACTBOPUMOCThIO KOMIIOHEHTOB B
KHUOAKOM COCTOAHHUH, HE 06pa3y}0umx XUMHNYCCKHUEC COCANHCHUA.

11. Cuctembl, KOMIIOHEHTHI KOTOPBIX 00pPa3yOT YCTOMYMBBIC (TIIABSIIUECS
KOHTPY?HTHO) XUMUYECKHUE COCAMHEHHUSL.

12. Cuctembl, KOMIIOHEHTBI KOTOPBIX 00pa3ylOT HEYCTONYHMBBIC (TIABSIIIUECS
WHKOHT'PY3HTHO).

5. B3auMocCBs3b COCTaBOB PaBHOBECHBIX JKUKOM (pa3bl U Mapa B OUHAPHBIX CUCTEMAaxX
IIOJIHOCTHIO B3aUMHO PacTBOPUMBIX >kUAKOCTEH. [IpaBuiio peruara.

6. OcHoBHble THIIBI AUarpaMM kurnenus (P = const) u nuarpamm ynpyroctu napa (T =
const) /Ui OMHAPHBIX CHCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.

7. 3akonsl BpeBckoro.

8. HarpeBanue u oxjaxeHue OMHAPHON CMECH JIETYUUX KHUAKOCTEH.

9. Ileperonka u pekTUdhUKAIHS.

9. KonnuratuBHbIe CBOWCTBA PacTBOPOB.

10. TToBbIlIeHNE TeMIepaTyphl KUIIEHHUS PacTBOpa HENETYYEro BEIIecTBa Mo
CPaBHEHHIO C TEMIIEPATYPOi KUIIEHHSI YUCTOTO PACTBOPUTEIIS. DOYITHOCKOIIHUS
(30ynuromeTpus).

11. IloHnxeHue TeMepaTypbl 3aMep3aHus pacTBOPA HEJIETYUEro BELIECTBA 110
CPaBHEHHUIO C TEMIEPaTypoi 3aMep3aHus YUCTOrO pacTBopuTens. Kprockomnus.

12. Ocmoc. ObpaTHbIit ocMoc. YabTpaduasTpanus.

13. Onpenenenne MOJISIPHOI MacChl paCTBOPEHHOTO BEIIECTBA IO OTHOCUTEILHOMY
YMEHBILIEHUIO JaBJICHUS HACBIILIEHHOIO MTapa pacTBOPUTENS HaJ pACTBOPOM.

14. PacTBOpUMOCTB ra30B B KUJKOCTX. 3akoH I'eHpu. YpaBHeHune CeueHoBa.

8. I'maponus. KoncranTa u crenens ruaponnsa. Beruncnenue 3Hauenuit pH
PacTBOPOB COJIEH, ITOIBEPTAIOIIUXCSI THIPOIIH3Y.

9. Bydepnsie cuctems! (pactBopsl). 3nauenust pH OydepHbix pactBopoB. bydepnas
cucTeMa, cojiepxanias ciadyro KUCIOTy U ee cosb. bydepHas cucrema, coneprkaiuas
ciaboe OCHOBaHUe U ero colib. bydepras emkocTs. 3HaueHune OydepHbIX crucTeM.

6. OCOOEHHOCTH JEKTPOIIPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB B HEBOIHBIX
pactBopuTensax. O0pa3oBaHNEe HOHHBIX aCCOIMATOB.

7. OnpeneneHue 3JIeKTPONPOBOAHOCTH PACTBOPOB.

8. IlpuMeHeHue MeToza 3JIeKTPOIPOBOAHOCTH (KOHIYKTOMETPUHN) AJIsl OTIpeAeNICHUS
CTEIEHH, KOHCTAaHThI M TEPMOJIMHAMHUYECKUX XaPaKTEPUCTHUK MpoLecca AUCCOLUALIN
c1aboro AIEKTPOIIUTA.

9. IlpumeHeHne KOHIYKTOMETPUH ISl ONIPEesICHHs] KOHIIEHTPALUU PaCTBOPEHHBIX
BemiecTB. KOHIyKTOMETpHYECKH aHAIIN3 ISl OTIPEIEIICHIS] KOHIICHTPAIUN
pacTBOpeHHbIX BeulecTB. KoHaykToMeTprueckuil ananus (mpsiMasi KOHIYKTOMETPHS,
KOHIYKTOMETPHUYECKOE TUTPOBAHHUE).

5. XMMHUYECKHUE TalbBAHUUYECKUE LIETH.

6. KoHIIEHTpallMOHHBIEC TAJIbBAHUYECKHUE LIECTIH.

7. Anddy3noHHBIH TOTEHIIHAL.

8. OmnpezeneHne TepMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS
peakuuii Ha ocHoBaHUU n3MepeHuil J/1C raapBaHUYECKHUX LENEH.

9. Ilpumenenne namepenuit IJ1C raapBaHUYECKUX JIEMEHTOB ISl ONPEICIICHUS
KOHIIEHTpauuii pactBopoB. [loTeHmomeTpus (mpsmasi HOTEHIUOMETPUS,
MOTEHLIMOMETPUYECKOE TUTPOBAHUE).

10. U3mepenne D/1C raibBaHUYECKUX IJIEMEHTOB.

11. XumMruyeckue NCTOYHUKHU TOKA. TOIJIMBHBIEC SJIEMEHTHI.

12. DneKTpoXuMHUECcKasi KOPpO3usi METaJIOB. MeTo bl 3alUThI OT KOPPO3HUH.

7. OnpeneneHye YHEPTUN AKTUBAIMH U MTPEIIKCIIOHEHIIMATEHOTO MHOXKHUTENS
ypaBHEHUs1 AppeHHnyca.




8. CBs3p Mexay K03 duumenrom Bant — N'odda u sHeprun akTuBanuu.

9. Teopust akTUBHBIX CTOJKHOBEHHUM. ['nmore3a AppeHuyca o CylieCTBOBaHUHU
aKTHBHBIX MOJIEKYJI. TeopHst akTUBHBIX OMHApPHBIX coyaapeHuid. [IpuHimmn
CTAIMOHAPHBIX (KBa3UCTAIIMOHAPHBIX) COCTOSIHH.

10. Teopust nepexoaHoro coctosiHusl. OCHOBHBIE MTOJIOKEHUS U AOMYIIEHUS TEOPHH.
OcHoBHOE ypaBHEeHHUE Teopuu. TepMoanHaMuueckas (KBa3UTepMOAMHAMUYECKas)
(hopMa OCHOBHOT'O YpaBHEHHUSI TEOPHUHU.

10.

7. 3axoHsl 351ekTposinza Dapases.

8. CKOpPOCTh AJIEKTPOXUMUYECKUX PEAKIIUH.

9. Ionspuzanus 3MEKTPOIOB.

10. Bausinue temnepatypbl Ha CKOPOCTh JIEKTPOXUMHUUECKUX PEAKIIHIA.
11. AMnepomMeTpuyecKkoe TUTPOBAHUE.

12. KynoHomMeTtpusi.

11.

5. 'ereporennsiii katanm3. OCHOBHBIC TIOHATHS. KHHETHYECKE 0COOCHHOCTH
TeTepOreHHO KaTaTUTHUSCKUX peakiuid. Teopuu reTeporeHHoro KaTaansa
(mynbruruieTHas Teopust A.A. banannuna, Teopust akTHBHBIX aHcamOen H.1.
KobGo3eBa, anexrponnas teopust). CoBpeMeHHbIE TCHACHIINH Pa3BUTHS TEOPHIA
TeTEePOreHHOT0 KaTalln3a.

KOJ'IJ'IOI/I)IHaH XHUMMUA

12.

1. OcHOBHBIE ATAMbI Pa3BUTHSI KOJUIOUAHON XUMUU. POJIb OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pa3BUTHU KosutouaHoi xumuu (A.B. lymanckuid, B.
OctBanega, H.I1. Tleckos, I1.A. Pebunaep).

5. MeTroap! OIy4YeHU U OYUCTKHU KOJUIOMAHBIX PacTBOPOB. Juanus, 3J1eKTpoauaus,
yIbTpapuIbTPaLHSL.

13.

4. TepMOJMHAMUYECKHUIA aHATIN3 aIcoOpOLMu. Y paBHEHHE U30TEPMBI aJICOPOIIUH
['u60ca. DakTopsl, BAUAIOMINE HA aCOPOITHIO Ta30B U PACTBOPCHHBIX BEIIECTB.
MoHoMmoneKynsgpHas aacopOLys, ypaBHEHHE U30TepMbI aacopOiun Jlenrmropa,
Opeitaanuxa. [lomumonexynspHas agcopOnus. Kammspras KoHaeHcaIus,
abcopO1usi, XeMOCOPOIIHSL.

5. Ancopbuus snexktponutoB. Hecnienmuyeckas (3kBUBajIeHTHas1) aacopOLus
noHoB. M30upatenpHas agcopOuus noHoB. [IpaBuno [Tanera — @asHca.
HNonooOmennas ancopOuus. MonuTs! u ux kinaccudukaiys. OOMEHHass eMKOCTb.
[IpuMeHeHre HOHUTOB B (hapMallHH.

6. Xpomatorpadus (M.C. LIer). Knaccuduxkarus xpomarorpa@uaeckux METOIOB TI0
TEXHUKE BBINOJHEHHS U TI0 MeXaHu3My npouecca. ['enspunprpanus. [Ipumenenue
xpomatorpaduu B hapMaruu.

14.

4. Typouaumetpus. Hedenomerpus.
5. YABTpaMHUKPOCKONHS U SIEKTPOHHAS! MUKPOCKOIHSI KOJUTOMTHBIX CHCTEM.

15.

CBs13b AMEKTPOHOPETHUECKON CKOPOCTH KOJUIOMIHBIX YACTHUI] C UX
ANEKTPOKUHETHUECKUM MOTeHIMAIoM (ypaBHeHue [ 'enpbmronbia — CMOITyXOBCKOTO).
OnekrpodopeTrnueckas MOABIKHOCTE. DIEKTPOPOPETUICCKHE METOIBI
WCCIIeIOBaHMSI B (hapMaIuu.

4. DAEKTPOOCMOC. DIIEKTPOOCMOTHIECKOE H3MEPEHHE DIIEKTPOKUHETUIECKOTO
noreHnuana. [Ipakrnyeckoe mpuMeHeHue 3JIeKTpoocMoca B (papmanuu.

16.

3. 'eneoOpazoBanne (xkenatuHupoBanue). Kommonmnas 3ammra. ['erepokoarymnsiusi.
IlenTuzanus.
4. Teopuu koarynsuuu. AncopOuunonHas teopusi @peiinanuxa. Teopus




YCTOMYMBOCTH IUCTIepCcHBbIX cucteM Jlepsruna-Jlannay-depses-OBepOexka.

17. | 5. DOmynbcun u ux cBoiictBa. [lonydenue. Tunbl SMysIbCcuil. IMyIbraTopsl 1
MeXaHu3M uXx aeictBus. OOpaimieHue ¢as SMyIbCHi. Y CTOWYUBOCTh IMYJIbCUN U €€
HapyueHue. PakTopsl yCTOMYUBOCTH dMYJIbCUM.

6. Koanecuenuus. CBONCTBa KOHIEHTPUPOBAHHBIX U BBICOKOKOHIICHTPUPOBAHHBIX
smynbcuil. [IpumMeHeHne cycrieH3uil 1 SMyJIbcUid B hapMaluy.

18. | 3. ComoOmn3anus u ee 3HaueHue B (hapMarium.
4. Muneisipable KOJIJIOUTHBIC CUCTEMBI B (hapMaIlvH.

19. | 5. VnenvHas, npuBeaeHHAs U XapaKTePUCTUIECKas! BI3KOCTh. Y paBHEHHE
tayouarepa u ero moaudukanus. OnpeperaeHne MOISIPHOW MacChl ojimMepa
BHCKO3MMETPHUYECKUM METOJIOM.

6. [TonumepHbIe HEITEKTPOIUTHI U MONUIAEKTPOIUTHI. [TonrnamM@oauTs!.
N303nekTpruyeckas Touka MoauaM(poIuTOB U METO/IbI €€ OnpeaeaeHus. 7.
Ocmotuueckue coiictBa pactBopoB BMC. OcMmoTuueckoe JaBieHrne pacTBOPOB
MOJIMMEPHBIX HeANIeKTposInToB. OTKIOHEHHE OT 3akoHa BanT — ['odda. YpaBHenue
lannepa. OnpeneneHne MOJIIPHON MacChl MOTUMEPHBIX HEAJIEKTPOIUTOB.
MewmbpanHoe paBHOBecHe [loHHaHa.

8. ®akTopsl ycToitunBocty pactBopoB BMC. BricanuBanue, moporu BeICAIUBAHUS.
JInoTpomnHsle psiJibl HOHOB. 3aBUCUMOCTb IIOPOTr'OB BBICAIMBAHUS MOIHAM(POIUTOB OT
pH cpensr.

9. Koanepsauusa. Mukpokoauepsauus. buonornyeckoe 3HaueHHeE.
MuxkpoxkancymupoBanue. 10 3actyaneBanue. BiusiHue pa3nuvHbIX (GaKTOpOB Ha
CKOPOCTb 3acTyqHeBaHus. TuKkcoTponus cTyqHel u reseil. CuHepe3nc CTyIHEN.
Crynau B hapmanmu. Auddysus u neproguyeckie peakiiy B CTYAHAX U TeIsiX.

5. OueHo4HbIe MaTepHAJIBI /ISl TEKYLIEro U py0eKHOTr0 KOHTPOJIs

YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTalnu

5.1. 3aoanusa Ona mekywiezo KOHmMpPOAA (KOHMPOAUPyemas KOMHemeHUus
OIIK-1):
1. KonnokBuym
Bonpochl k peiiTuHroBoii touke Nel

dusnyeckasa XumMusi

Tema 1

Beenenue. OcHOBHBIC MOHATHSI XUMHYeCKOI TepmoanHamMuku. HyieBoe u nepBoe Havyasia
TEPMOJAUHAMHUKH.

1. IIpenmer, 3agauu, pas3zienbl, METOAbI, HICTOPUS pa3BUTUS (PU3HMUECKON XUMUU
2. NneanbHble U peanbHbIe ra3bl.

3. OcHOBHBIE IOHATUS XMMUYECKOHN TEPMOIMHAMUKH.

4. HyneBoe HauaJo (HyJeBO 3aKOH) TEPMOAMHAMUKHU.

5. IlepBoe Hauasno (nepBbIN 3aKOH) TEPMOIMHAMHUKH.

6. HexpyroBsle npoLecchl.



7. Tepmoxumus. 3akoH ['ecca.

8. 3aBHUCHMOCTb TEIIOBBIX 3(h(PEeKTOB OT TeMmeparypsl. YpaBHeHue (3akoH) Kupxroda.

Tema 2

Bropoe u Tperbe HaYa1a TEPMOAMHAMHUKHU. JHTPONUA. XapaKTepuCcTHYeCKHe (PYHKINH.
TepMmoauHaMHKa XMMHYECKOI'0 pAaBHOBECH .

1. ®opMyaUpOBKH BTOPOro Hayaia TEPMOAMHAMHUKHU.

2. DHTpONHS.

3. lukn Kapno.

4. Ob11ee COOTHOIIEHHUE JUISI IEPBOTO M BTOPOTO Haval TEPMOJINHAMUKH.

5. VI3MeHeHune SHTPOINHN B Pa3JIMYHBIX MTPOLIECCAX B 3aKPBITOM CUCTEME.

6. Tperbe HauaI0 TEPMOAVMHAMUKH.

7. Xapakrepuctuueckue QyHkiuu. TepMoguHaMudecKue MoTeHIManbl. DHeprus [ enpMrobia
(cBoOoHas »Heprusi). DHeprus ['m66ca (cBOOO HAS SHTATBITHS).

8. TepMoIMHaMHUYECKHE YCIOBUS CAMOIIPONU3BOJIBHOIO NMPOTEKAHNUS MPOLECCA U TOCTUKEHUS
COCTOSIHHSI PaBHOBECHSL.

9. Xumunueckuii noreHuan. ®yruTuBHOCTh U aKTUBHOCTh. CTaHAAPTHOE COCTOSIHUE BEIIIECTBA.
10. YpaBuenus ['u66ca-I'enpmMromnbia.

11. [lonsiTHE O XUMHUYECKOM PAaBHOBECHHU. TE€PMOIMHAMUYECKHUE YCIOBUS XUMUYECKOTO
paBHOBECHS.

12. 3aK0oH IEUCTBYIOIMIMX MAcC U €ro TEPMOJIMHAMHYECKOe 000CHOBaHHE. CBA3b MEXKIY
KOHCTaHTaMU XMMHUYECKOTO PaBHOBECHS, BEIPAXKEHHBIMU PA3TUUYHBIMU CIIOCOOAMH.
13.YcnoBHas KOHCTAaHTa PAaBHOBECHSI.

14. YpaBHeHue U30TepMbl XUMUUECKOH peakiuu (n3otepmbl Baut - ['odda).

15.3aBHCHMOCTD KOHCTAHTBI XUMHYECKOTO PAaBHOBECHS OT TEMITEPaTypPhl

16. OcoOeHHOCTH I'eTepPOreHHBIX XUMHUECKUX paBHOBecH. CriocoObl pacueTa XMMUYECKUX

paBHOBECHIA.

Tema 3

Tepmoaunamuka (pa3oBbiX paBHOBecHil. PaBHOBecHs1 TBepABIX M KUAKHUX (a3 B
JABYXKOMIIOHEHTHBIX

cucreMax.

1. OcHOBHBIE MTOHSATHSI.

2. TepmMoarHAMHUYECKHE YCIOBHS (pa30BOTO PAaBHOBECHS.

3. IlpaBuino ¢a3 ['nbdoea.

4. ®a3oBeIe MEPEXOIBI.

5. OTHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Kiaysuyca.

7. JlnarpaMMbl COCTOSIHUS OMHAPHBIX CUCTEM — JHArpaMMbl TUIABKOCTH.

8. buHapHbIe cUCTEMBI HEM30MOP(HO KPUCTATUTM3YIOIITUXCS BEIIECTB C TIPOCTOM IBTEKTUKOM (HE

00pa3yIoNIUX XUMHUYECKHE COCTUHEHNU).

9. Cucremsbl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B JIpyre
(KpHCTaITM3UPYIOMUXCS N30MOPGHO) KaK B KUIKOM, TaK U B TBEPJIOM COCTOSIHUU, HE
00pa3yomux XUMHUYECKUX COSTUHEHUH.

10. Cuctemsl ¢ HEOTPaHUYEHHOHN B3aHMHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B KHIKOM
COCTOSIHUH, HE 00pa3yoIINX XUMUYECKHE COSAMHEHNS.

11. Cuctembl, KOMIOHEHTBI KOTOPBIX O0Pa3yIOT YCTOWYHBBIC (TNIABSIIUECS KOHTPYIHTHO)
XUMHUYECKUE COCTUHEHMUSL.

12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3yrOT HEYCTOWYHBBIC (TUIABSIIIUECS HMHKOHTPYIHTHO).
Tema 4

PaBHoBecHs KMIKHUIl PacTBOP — Nap B IBYXKOMIIOHEHTHBIX 3aKPBITHIX CHCTEMaX.
PacTBopbl.

1. OcHOBHBIE MTOHSATHSI.

2. Knaccudukanus OMHApHBIX )KUJIKUX PacTBOPOB.



3. 3akoH Payiis u ero TepMoIMHaAMHU4YeCKOE 0OOCHOBAHUE.
4. 3aBUCUMOCTD JaBJICHUS HACBILIEHHOIO Mapa HaJl paCTBOPOM OT COCTaBa PacTBOpa. 3aKOHbI
KonoBasoBa.
5. B3anmocBs3b COCTaBOB paBHOBECHBIX KHMJIKOHM (ha3bl U Mapa B OMHAPHBIX CUCTEMax
MIOJIHOCTHIO B3aUMHO PacTBOPUMBIX sKUAKOCTEH. [IpaBumiio peruara.
6. OcHoBHble THIIBI AUarpaMM kurnenus (P = const) u nuarpamm ynpyroctu napa (T = const) s
OMHAPHBIX CHCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.
7. 3akoHbI Bpesckoro.
8. HarpeBanue n oxJyiaxxJieH1e OMHAPHON CMECH JIETY4HX KUIAKOCTEH.
9. Ileperonka u peKTUGUKALIUS.

Bonpochbl Kk peiiTUHroBoi Touke Ne2
Tema S
buHapHble cMecH KHIKOCTEH ¢ OrPAHNYEeHHOM B3aUMHON PaCTBOPHUMOCTHIO.
Pacnipenesienne TpeTbero KOMIOHEHTAa MeKAY ABYMSI HeCMEIIUBAIIUMUCS KUAKUMH
¢pazamu. Ikcrpakuus. CBoiicTBa pa3daBJIeHHbIX PAaCTBOPOB.
1. bunapHble CUCTEMBI, B KOTOPHIX B3aUMHasi paCTBOPUMOCTD KUAKOCTEH yBEINUUBAETCS C
pPOCTOM TEMIIEPATYPBHI.
2. bunapHbie cUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUIKOCTEH YBEIUYUBACTCS C
MTOHWKEHUEM TEMIIEPATYPBHI.
3. buHapHbI€ KUAKNE CUCTEMBI C BEPXHEW U HUKHEH KPUTUYECKUMH TEMIIEpaTypaMu
pacTBOpeHHUs.
4. PaBHOBecHOE JJaBJICHHE HACBIILIEHHOTO Mapa HaJl CMEChIO IBYX JKUIKOCTEH, HE
PacTBOPSIOLINXCS HEOTPAHUUEHHO IPYT B IpYyTeE.
5. IleperoHka ¢ BOASIHBIM ITapOM.
6. 3axoH pacnpenenenus Hepucera. KoncranTa pacnpenenenus.
7. Oxcrpakuus. Koaddurnment pacnpenenenus. Crenenp u3piedeHus (hakTop U3BICUEHUS,
IIPOLIEHT 3KCTpakuun). MakTop pa3fesieHus ABYX BEIIECTB. Y CIIOBUS Pa3/AEICHUS IBYX BEILIECTB.
KoncranTa skcTpakumm.
8. Binsinue pa3nuyHbIX (aKTOPOB Ha MPOLIECCHI AKCTPAKIMHU (BIMsSHUE 00beMa SKCTpareHTa u
YHCJIa MOCJIE0BATEIbHBIX KCTPAKIUi; BIussHue pH BogHOM (a3bl; HCTIOIb30BaHUE
MacCKHPYIOIIMX ar€HTOB; B3aUMHOE BIMSHUE SKCTPArupyEMbIX BELLECTB; II0JaBICHHE
skcTpakiun). [IpuMenenne skcTpakiuy B papMariuu.
9. KonnuratuBHbIE CBOWCTBA PaCTBOPOB.
10. I1oBbIIEHHE TEMIIEpAaTypbl KMIIEHUS PACTBOPA HEJIETYUYEro BEIIECTBA 10 CPABHEHUIO C
TEMIIEepaTypoil KUIEHUSI YUCTOTO pacTBOPUTENL. DOYIHOCKONHUs (30YTHOMETPHS).
11. I[lonmxeHne TeMnepaTypsl 3aMep3aHus PaCTBOPA HEJIETYYEro BEIIECTBA IO CPABHEHHIO C
TEMIIEPATYPOH 3aMep3aHMsl YUCTOro pacTBopuTeld. Kpunockomnusi.
12. Ocmoc. ObpaTHbIit ocMoc. YabTpaduabTpanus.
13. Onpenenenue MOISIPHON MacChl paCTBOPEHHOT'O BEIIECTBA [0 OTHOCUTEIILHOMY
YMEHBIIICHUIO JaBJICHHS HACHIILIEHHOTO Mapa pacTBOPUTEIISI HaJl paCTBOPOM.
14. PacTBOpUMOCTB I'a30B B JKUAKOCTAX. 3aKoH I'eHpu. YpaBHeHue CeueHoBa.
Tema 6
PaBHoBecusi B pacTBOpax 3/1eKTpPoanToB. IIpoTosMTHyeckue paBHOBecHsI B BOAHBIX
pacTBopax cj1a0bIX 31eKTPoJuTOB. BydepHbie cucTembl (PacTBOpPHI).
1. IIpoBOAHMKY MIEPBOTO ¥ BTOPOTO POJa.
2. Teopust 3IEKTPOJIUTHYECKON TUCCOLIMAIIAN
C. Appennyca.
3. 3akoH pa3peaeHus OCTBaIbIA.
4. AXTUBHOCTH U KO3(PPULIMEHTHI aKTUBHOCTHU HJIEKTPOJIUTOB.
5. [IpoTonuTHyeckre paBHOBECHS B BOJHBIX pacTBOpaX.
6. IIpoTonuTHyeckre paBHOBECHS B HEBOJHBIX PACTBOPUTEIISX.



7. PaBHOBeCHS B pacTBOpax KUCJIOT U ocHOBaHMW. KoHcTaHTa KuciaoTHOCTH U pH pacTBOpoB
cnabprx kucinot. Koncranta ocHoBHOCTH 1 pH pacTBOpoB c1aObIX OCHOBAHMIA.

8. I'maponns. KoHcTaHTa 1 cTtenienb ruaposnsa. Berurcnenue 3Hauenuii pH pactBopos cone,
IOJIBEPraroIIUXCs TUAPOIIH3Y.

9. Bydepnsie cuctems! (pactBopsl). 3HaueHust pH OydepHbix pacTBopoB. bydepnas cucrema,
cozepxarias ciadyro KHCIOTY U ee colib. bydepnas cucrema, comeprkaiias ciaboe OCHOBaHUE U
ero coib. bydepnas emxocts. 3HaueHne Oy(depHbIX CHCTEM.

Tema 7

PacTBOpBI 3/1€KTPOJINTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOIHOCTH PACTBOPOB
3J1eKTPOJIUTOB

1. CxopocTh JBMKEHMSI HOHOB B pacTBope. Uuciia nepeHoca HOHOB.

2.V nenbHas 3JEKTPONPOBOAHOCTD (yACIbHAS JIEKTPUUYECKAst MPOBOANMOCTD) PACTBOPOB
JIIEKTPOJIUTOB.

3. DKBUBAJIEHTHAs U MOJISIPHAS AIEKTPONPOBOIHOCTD (JIEKTpUUECKasi IPOBOJAUMOCTbD)
PacTBOPOB 2JIEKTPOIUTOB.

4. 3akOH He3aBUCUMOTO JABMKeHUs noHOB Konbpayma. [IpenenpHble MOABHKHOCTH HOHOB.

5. IlpumMeHeHue TeOpuH CUIBHBIX AJIEKTPOJIUTOB Uil OOBSICHEHUsS] OCOOCHHOCTH
AJIEKTPONPOBOIHOCTH PACTBOPOB.

6. OcOO6EHHOCTH JEKTPOIIPOBOIHOCTH PACTBOPOB AJIEKTPOJIIUTOB B HEBOJIHBIX PACTBOPUTEIISAX.
OO6pa3oBaHne HOHHBIX aCCOIMATOB.

7. Onpenienenue NEKTPONPOBOJHOCTH PACTBOPOB.

8. IlpuMeHeHue MeToa 3JIEKTPONPOBOAHOCTH (KOHAYKTOMETPUH) JAJISl ONIPE/IETICHHSI CTETICHH,
KOHCTaHTHI M TEPMOIMHAMHYECKUX XapaKTEPUCTHK Mpolecca AUCCOLUAIMH CI1adoro
AJIEKTPOJIUTA.

9. IlpuMeHeHnEe KOHAYKTOMETPUU AJIs ONIPEAEIEHHUS KOHIIEHTPAllui paCTBOPEHHBIX BEILECTB.
KonaykromeTrpruueckuit aHanu3 Juist ONpeesIeHNs] KOHIEHTPAUU PaCTBOPEHHBIX BEIIECTB.
Konnykromerpuueckuit anainu3 (MpsiMas KOHIYKTOMETPHS, KOHAYKTOMETPUIECKOE
TUTPOBAHUE).

Bonpocsl K pedTHHroBoO# TOuke Ne3

Tema 8

DJIEKTPOHbIE MOTEHIHAJIBI U 3JIeKTPoABMKYIHe cHibl (I C). DiekTpoxuMnyecKkne
(ranbBaHUYecKHUe) 3j1eMeHThI U nenu. [lloreHunmomMeTpus.

1. OcHOBHBIE MTOHSATHSI.

2. MexaHn3M BO3HUKHOBEHUS IEKTPOJIHOTO MOTEHIMANIA. [[BOMHOM 3JIEKTPUYECKHM CITON.

3. 3aBucumocts D/IC raapBaHMYECKOTO 3JIEMEHTA OT aKTUBHOCTEN PEareHToB. Y paBHEHUE
HepHncra.

4. Knaccudukanus oOpaTUMBIX JEKTPOAOB. Y paBHeHUs HepHcTa Ui MOTeHIINAI0B
AJIEKTPOJIOB TIEPBOTO, BTOPOTO POJIA, OKUCITUTEIHHO-BOCCTAHOBUTEIHHBIX U MEMOPAHHBIX (MOH —
CEJICKTUBHBIX ) AIIEKTPOJIOB.

5. XMMHYECKHE TaJIbBAHNYECKHE IIETTH.

6. KoHlleHTpallnOHHbIE TajbBAHUYECKUE 1ICTIH.

7. Audpy3MOHHBIN OTEHIIHAT.

8. Omnpezenenne TepMOIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI pEaKIUi Ha
ocHoBaHMM n3MepeHui IJ1C raapBaHUYECKUX LENEH.

9. [Ipumenenue udmepernit 3/1C ranbBaHUYECKUX JIEMEHTOB JIJIsl OTPEEICHHS] KOHIEHTpaIil
pactBopoB. [ToTeHtmomeTpus (mpsimMasi TOTCHIIMOMETPHS, TOTCHIIMOMETPUYECKOE TUTPOBAHHUE).
10. U3mepenne D/IC raibBaHUUECKUX IJIEMEHTOB.

11. XumMuyeckue NCTOYHUKHU TOKA. TOIIIMBHBIEC SJIEMEHTHI.

12. DnekTpoxuMuueckasi KOppo3usi METaIIOB. MeTo bl 3alIUThI OT KOPPO3HUHU.

Tema 9



KuHeTnka XUMH4YeCKHX peaknuil. 3aBHCHMOCTb CKOPOCTH PeaKIMHU OT TeMIIepaTyphl.
O0mme Teopun XUMHYECKON KNHETHKH.

1. OcHOBHBIE IOHATHS.

2. ®opManbHasi XUMUYECKasi KHHETHKA peaklnii B ra30Boi (haze: KHHETUYECKH HeoOpaTuMble
peakIy nepBoro, BTOPOro, TPEThEro, IPOOHOT0, HYJIEBOTO MOPSAKA.

3. MeTozs! onpeienieHust HopsaKa peakiuu (MHTerpaibHble, TuddepeHnaibHbIe).

4. ®opmarnbHas KUHETHKA HEKOTOPBIX CIIOKHBIX peakifii: oOpaTuMsble, MapajuieabHbIE,
MocJieI0BaTeNbHbIE, COMPSKEHHBIE PEaKIUu.

5. IlpaBuno Bant — I'ododa.

6. YpaBHeHue Appenuyca.

7. Onpenienenne YHEPruM AKTUBALMK U IIPEIIKCIIOHEHIIMAIbHOTO MHOKHUTENS YPaBHEHUS
AppeHnyca.

8. CBs3p Mexay kKodpPuuuenrom Baurt — N'odda u sHeprun aktuBanuu.

9. Teopust akTUBHBIX CTOJKHOBEHMI. [ Mnore3a AppeHnyca o CyleCTBOBaHUH aKTUBHBIX
MoJieKyJ1. TeopHst akTUBHBIX OMHAPHBIX coyAapeHHu. [I[puHIMIT cTamoHapHbBIX
(KBa3MCTAlMOHAPHBIX) COCTOSIHUM.

10. Teopus nepexonHoro coctostHusi. OCHOBHBIE MOJIOKEHUS U AOMYyIIEHUS TeopuH. OCHOBHOE
ypaBHEHHE TeopuH. TepMoauHaMuueckas (KBa3suTepMoIuHaMudeckas) opma OCHOBHOTO
YPaBHEHUS TEOPUHU.

Tema 10

Kunernka peakuuii HekoTopbIXx THIIOB. KMHeTHKA rereporeHHbix npoueccos. Knneruka
3J1eKTPOXHUMHYECKHUX MPOLECCOB.

. OCOOEHHOCTH KUHETUKU PeaKLuii B pacTBOpPax.

. Kunetnka hoToXxumMuuecknx peakiiuid.

. OCOOEHHOCTH KUHETHUKHU LEMHBIX PeaKLni.

. OCHOBHBIE CTa/IUU T€TEPOreHHBIX MPOLIECCOB.

. Auddysus. 3akonsl Ouka. Kospdunment nudpdysun.

. Oco0eHHOCTH IPOTEKaHUs peakiuii B TBepAoH ¢aze. TormoxuMudyeckue peakiuu.

. 3axoHsbI 3nekTponnza Dapazes.

. CKOpPOCTB 3JIEKTPOXUMHUUYECKUX PEAKITUH.

9. Ionspu3zanus 3JIEKTPOJIOB.

10. BiimssHME TeMriepaTypbl Ha CKOPOCTh 3JEKTPOXUMHUYECKUX PEAKIIUM.

11. AMnepomeTpuieckoe TUTPOBAHHE.

12. Kynonomerpusi.

Tema 11

Karanu3

1. OcHOBHBIE IOHATHS.

2. OCHOBHbIE OCOOEHHOCTH KaTaJTUTHYECKUX PEaKIIUH.

3. 'omoreHHsIi KaTtaiau3. | OMOreHHOKAaTaIUTHUECKNUE PEAKIIMH C YYaCTUEM OJHOTO U ABYX
HUCXOAHBIX BenlecTB. KucnoTHO-0CHOBHOM KaTanu3 B pactBopax. [lonstue o
METAJIJIOKOMITJIEKCHOM KaTaJlu3e.

4. ®epmeHTaTUBHBIN KaTtanu3. CymHOCTh epMEHTATUBHOIO KaTajan3a, KWHETHKA
(epMEHTATUBHBIX PEAKIIHHA.

5. 'ereporennslit katanus. OcHOBHBIE MOHATHUS. KHeTH4Yeckue 0cOOEHHOCTH reTepOreHHO
KaTaJIMTHYECKUX peakuuii. Teopun rereporeHHoro karanusa (MyJabTUIUIETHAs Teopust A.A.
banannuna, Teopus aktuBHbIX ancamOmeit H.W. KoGo3esa, anextponnas teopusi). CoBpeMeHHBIE
TEHACHIIMH Pa3BUTHUS TEOPHUI N€TEPOT€HHOTO KaTajln3a.

03N N KW

Kosustonanas xumus
Bonpochbl k peiiTuHroBoii Touxke Nel



Tema 1

IIpeamer, 3a1a4u U MeTOAbI KOJLUIOMIHON XUMHUM. {ucniepcHbIe CHCTEMBI.

1. OcHOBHBIE 3Talbl PA3BUTHUS KOJUIOMIHOW XMMHUU. PO 0TeUeCTBEHHBIX U 3apyOekKHbBIX
YYEHBIX B pa3BUTUU KoyutougHou xumun (A.B. [lymanckuit, B. Octanpg, H.II. Ileckos, IT.A.
PeGunnep).

2. 3HaueHue KOJIJIOUJTHOW XUMHH B pa3BUTUH (hapMalllu.

3. CtpykTypa aucnepcHsix cucteM. [ucnepcHas dasa, qucnepcHas cpeaa. CreneHsb
JUCIIEPCHOCTH.

4. Knaccugukanus TUCIIepCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (a3bl U
JTUCTIEPCUOHHOM CPEJIbl, TI0 XapaKTepy B3aUMOACHCTBUS TUCTIEPCHOU (a3bl C TUCTIEPCUOHHOM
Cpezoi, 1Mo MOJBUKHOCTH AUCTIEPCHON (hazbl.

5. Meroapl OJIy4eHUs! ¥ OYHUCTKH KOJJIOMIHBIX pacTBOPOB. J(nanus, anexkTpoauanus,
yIbTpaQUIbTPALIHSL.

Tema 2

TepMoanHaMKuKa NOBEPXHOCTHBIX SIBJICHUH

1. TepmoarHaMuKa MOBEPXHOCTHOTO ciiosi. [loBepxHocTHAst sHeprus [ mO0ca 1 MOBEpPXHOCTHOE
HaTsDKeHrue. MeToIbl onpe/ieieHUs] TOBEPXHOCTHOTO HaTshkeHUs. KpaeBoi yron cMadunBaHus.
3aBHUCHMOCTh MTOBEPXHOCTHOTO HATSKEHUS OT TeMneparypbl. CBsi3b MOBEPXHOCTHON SHEPTUU
['n66ca 1 MOBEPXHOCTHOM SHTANBINUU. DHTANBINA CMAaYUBaHUS U KO3()HULIHEHT
TUIPO(HIEHOCTH.

2. TepmoarHaMUKa MHOTOKOMITOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOM SHEPIHUHU.
Ancop6uust Ha Tpanute pasznena ¢a3. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHEIC
BelecTsa. M30TepMa MoBepXHOCTHOTO HaTshkeHus. Y paBHeHne [lnmkoBckoro. [ToBepxHOCTHAA
AKTUBHOCTb.

3. MonekynspHble MEXaHU3MBI aacopOru. OpHUeHTaHsI MOJIEKYJT B TTOBEPXHOCTHOM CJIOE.
Ornpenenenue Mmiomaau, 3aHUIMaeMO MOJIEKYJION MOBEPXHOCTHO-aKTUBHOIO BEIIECTBA B
HACBIIIIEHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIEKY bl [TAB.

4. TepMoaMHAMUYECKUN aHAINU3 aIcOPOIHMH. Y paBHEHHE H30TepMbI aacopOimu ['nbocea.
®dakTophl, BAUSIOMINE HA aJICOPOITMIO Ta30B U PACTBOPEHHBIX BENIECTB. MOHOMOJIEKYISIpHAS
ajcopOIusi, ypaBHEHHE U30TepMbI acopOiuu Jlenrmiopa, Opetinuxa. [lonumonexynspHast
aacopOus. Kamunmnsipaast KoHAeHcarus, abcopOIus, XeMocopOIus.

5. Ancopbuus snektponutoB. Hecrienududeckas (S9KBUBAJICHTHAs) aICOPOIUS HOHOB.
N30uparenpHas ancopOuus noHos. [IpaBuno [lanera — ®@asHca. MonHooOMeHHas aacopOuus.
Nonwuts! n ux xnaccuduxanms. OOMeHHas eMKocTh. [[prMeHeHrne HOHUTOB B hapMalluu.

6. Xpomatorpadus (M.C. LIer). Knaccuduxarus xpomarorpapuaeckux METOOB IO TEXHUKE
BBHITIOJTHEHHSI U TI0 MeXaHU3MYy mnporiecca. [ enbhunbrparus. [Ipumenenue xpomatorpaduu B
dhapmarnumu.

Tema 3

MoJieky/JIsipHO-KMHETHYECKHE U ONITHYECKHE CBOICTBA JUCTEPCHBIX CHCTEM

1. BpoyHoBckoe nBmwxkenue, muddy3us, OCMOTHUECKOE JTaBIICHUE.

2. CenumenTanus. CeMMEHTAlMOHHAS YCTOMYMBOCTD U CEIMMEHTAIIMOHHOE PABHOBECHE.
CenMMEHTAlIMOHHBIN METO/1 aHAU3a.

3. PaccesHue u noriomeHue cBera. Y paBHenue Pasnes.

4. Typounaumetpus. Hedenomerpusi.

5. YABTpaMUKPOCKOMHS U JICKTPOHHAS MUKPOCKOIIHSI KOJJTOMIHBIX CHCTEM.

Bonpocsl K pedTHHroBOI TOUKe Ne2

Tema 4
Crpoenne ¥ 2JIeKTpHYEeCKHI 3apsil YACTHI AUCIIePCHOH (ha3bl. DJIeKTPOKHHEeTHYEeCKHe
ABJCHUSA



1. IIpupona 3neKTpu4YeCcKuX SBJIECHUI B IUCIIEPCHBIX cucTeMaxX. MeXaHn3M BOSHUKHOBEHHUS
AIIEKTPUYECKOrO 3apsa Ha rpaHuLe pa3zena IByX (pa3. CTpoeHHne JBOMHOIO AIEKTPUIECKOrO
ciosi. Muuesia, CTpo€HHE MULIEIUIBI 307151, 3apsi/i U DJIEKTPOKMHETUUECKUN TOTEHIIUAI
KOJUIOMJIHOU YaCTHUIIBI.

2. BrusiHuE 351€KTPOIUTOB Ha AJIEKTPOKUHETUUECKUI NTOTEHIMAI. SIBJIeHNE Tiepe3apsaaKu B
JUCTIEPCHBIX CHCTEMAX.

3. NEKTPOKUHETHYECKHE SBJICHUS. DnekTpodope3. CBA3b AMEKTPOPOPETUIECKON CKOPOCTH
KOJUTOMJIHBIX YaCTHUI C UX AJIEKTPOKUHETHYECKUM MOTEeHLIMaIoM (ypaBHeHue | enbmrosnpia —
CMOIyX0BCKOr0). DekTpodopernieckas NOJBMKHOCTb. DIEKTPOOPETHUECKIE METOIbI
Hccre0BaHus B (hapMaIuu.

4. DnekTpoocMoc. DIEKTPOOCMOTHYECKOE U3MEPEHHE IIEKTPOKUHETUYECKOTO TOTEHIIAAA.
[IpakTHyeckoe mpUMeHEeHHUE EeKTPoocMoca B (hapMaluu.

Tema 5

YCcToi4YMBOCTh H KOATYJALUA JUCIIEPCHBIX CHCTEM

1. Kunetnueckast ¥ TepMOJIMHAMHUYECKas: yCTOMYMBOCTD AUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIs] YacTULl AUcnepcHOM (a3pl. DaKTOphl yCTOHUMBOCTH.

2. Koarymnsmus u paxTopsl, ee Boi3biBatolue. Kuneruka xoarymnsiinuu. [lopor koarynsuuu, ero
onpeaenenue. Koarynsamus 305ei cMECSIMU 2JIEKTPOJIUTOB.

3. Neneo6pazoBanue (>kenarnaupoBanue). Kommonmanas 3anura. ['eTepokoaryisimsi.
Ilentu3anus.

4. Teopuu xoarynsauuu. AncopOuuonHas teopust @pelinainxa. Teopust ycToiunBoCTH
aucriepcHeIx cucteM [lepsruna-Jlannay-®eppes-OBepOeka.

Bonpochl Kk peiiTHHIoBOi TOuke Ne3

Tema 6

Pa3sHble Ki1acchl AMCNIEPCHBIX CHCTEM

1. Aspozonu u ux cBoicTsa. [lonydeHue, MOIEKyISIPHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHast
YCTOHYMBOCTH U (aKTOphI, ee onpexaenstomue. [[pumenenue aspososeit B papmaruu.

2. Ilopomiku u ux cBoiictBa. CeKNBaEMOCTb, IPAHYJIMPOBAHNUE U PACIIBUIIEMOCTD ITOPOIIKOB.
[Ipumenenue B papmariuu.

3. Cycnien3un u ux cBoiictsa. [lonyuenue. Y cToiuuBoCTh U onpeaesstomye ee (hakTopsl.
OIOKYISAIHA.

4. CennMeHTallMOHHBIN aHanu3 cycnensui. [lenst. I1acTol.

5. Omynbcnn u ux cBoicTBa. [lomydyenue. Tumsl smynbcnii. OMyJIBraTopbl 1 MEXaHU3M UX
neiictBusi. O6parienue Gpa3 SMyJIbCHA. Y CTOMYMBOCTH 3MYJILCHI U ee HapylieHHe. PaKTopbl
YCTOMYHUBOCTH dMYJIbCUH.

6. Koanecuennus. CBoiCTBa KOHLIEHTPUPOBAHHBIX M BBICOKOKOHLIEHTPUPOBAHHBIX 3MYJIbCHH.
[IpumeHeHue cycnieH3uii U AMyJIbCUI B papMaiuu.

Tema 7

Muunensipable IMCIIEPCHbIE CHCTEMbI

1. Komouanele cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMHU.

2. Munennoo6pa3oBanue B pactBopax MITAB. Tepmoaunamuka MUIIEIITI000pa30BaHHUS.
Kputndeckast KOHIIEHTpaLUs MUIIEIIO00pA30BaHUsl, METO/IbI €€ OIPEICIICHHS.

3. Comobunu3zanus u ee 3HaueHue B papMalnu.

4. MunesispHble KOJJIOUHBIE CUCTEMBI B (papManuu.

Tema 8
Boicokomosexyasipubie coenunenusi (BMC) u ux pacTBopsbl.
1. MonexynspHsle Komutonanble cucteMsl. MeTtoasl nosnyuenuss BMC. Kinaccet BMC.



2. CpoiicTBa NoAMMEpHBIX lienel. ' mokocTh ueneit monumepos. BHyTpeHHee BpallieHne 3BeHbEB
B MakpoMosiekysax BMC.

3. Kpucramnmueckoe u amopdnoe cocrosiare BMC.

4. Habyxanue u pactsopenne BMC. Mexanusm HaOyxanus. TepMoanHaMuka HaOyXaHUs U
pactBopenust BMC. Bnusinue pa3nuuHbIX (pakToOpoB Ha cTeneHb Ha0yxaHus. JINOTpoIHbIE ps/Ibl
HOHOB.

5. YaenpHas, NpUBEJCHHAS U XapaKTepUCTHUECKas BA3KOCTh. Y paBHeHue Lltaynunrepa u ero
Moaupukanus. OnpeneneHre MOISIPHON MacChl MOJIMMEpPa BUCKO3UMETPUUECKUM METOIOM.

6. ITonuMepHbIe HEANIEKTPOIUTHI U MOJIUANIEKTPOIUTHL. [lonnamdonutsl. M303mekTpudeckast
TOYKa MOJIUaM(OIUTOB U METOBI €€ OIPE/ICTICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcMoTHueckoe AaBlIeHUE pacTBOPOB MOJUMEPHBIX
HeanekTpoauToB. OTkIoHeHHE oT 3akoHa BanT — ['odda. Ypasuenue ["annepa. OnpeneneHue
MOJISIPHOM Macchl MOJIMMEPHBIX HEINEKTPOIUTOB. MeMOpaHHoe paBHOBecue [loHHaHA.

8. @akrops! ycTounBocTy pactBopoB BMC. BeicanuBaHnne, OpOru BEICAIMBAHUS.
JInoTpomnHbIe psiibl HOHOB. 3aBUCUMOCTb TOPOTOB BhICATMBaHUs NoiaraMdoinToB oT pH cpesl.
9. Koaneppanus. Mukpokoaneppanus. buonorudeckoe 3HadueHue. MUKpOKaIcCyJIMpOBaHUE.

10 3actyaneBanue. BiausiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh 3aCTyAHEBaHUS. THKCOTpOIUsS
ctynHeit u renei. Cunepesuc crynneil. Ctynnu B papmauuu. Juddysus u nepuognueckue
peakiuy B CTYAHSX U TesX.

Kpumepuu ¢popmuposanus oyenok (oyenusanus) ycmmozo onpoca

YCTHBIN onpoC SBJISIETCSI OJTHAM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHWUN 00YyUaromerocs
no nucuuruHe «dusndeckas U KoiouAHas XUMHUs». Pa3BEPHYTHI OTBET CTyAEHTA JOJIKEH
MIPEJICTaBIATh COOOM CBSI3HOE, JIOTMYECKU TOCJEeI0BaTEIbHOE COOOIIEHHE Ha 3a/laHHYI0 TEMY,
MIOKa3bIBaTh €70 YMEHHUE NPUMEHSATH OIIPEACTICHHUS.

B  pesynomame ycmmnozo onpoca 3HaHusa, 00yuarOuwie2oca OUEHUGAIOMCA NO
cnedywuwieit wiKane:

21 6ann, cTaBUTCS, €CIM O0yJAFOIIHIACS:

1) nonHO wm3maraer M3y4yEHHBIM Marepual, Ja€T IMPaBUIbHOE OIPEAECIIEHHOE

SKOHOMHMYECCKHUX MTOHITHI;

2) oOHapyXMBaeT IOHMMaHHME MaTepuana, MOKeT OOOCHOBaTb CBOM CYXKICHUS,
MPUMEHUTh 3HAHUS HA MPaKTUKE, IPUBECTH HEOOXOIMMBbIE MPUMEPHI HE TOJIBKO IO
y4eOHUKY, HO U CAMOCTOSITEIIbHO COCTaBJICHHBIE;

3) wu3maraer Mmarepuall IIOCJIENOBATEIbHO M TMPABUIBHO C TOYKH 3pEHHUS HOPM
JUTEPATYPHOTO SI3bIKA.

18 6annoe, craButcs, ecnu oOydaroImUHcA AA€T OTBET, YJIOBJIETBOPSIOMIUNA TEM e
TpeboBaHUsAM, UTO | [ Oaria «1», Ho gomyckaeT 1-2 ommuOKu, KOTOPBIE caM e HCIIPaBIISIET, U
1-2 HerouéTa B MOCJIE10BATEILHOCTH U A3BIKOBOM O(DOPMIIEHUH U3J1araeMoro.

12 b6annoe, craButcsa, eciu oOydaroUMiics OOHApy)KMBaeT 3HAHHE M IOHMMaHHE
OCHOBHBIX ITOJIOKEHHH TaHHOW TEMBI, HO:

1) wu3naraer Marepual HEMOJIHO U AOIYCKAET HETOUHOCTH B ONPEECIICHUN OHATHI;

2) He yMeeT IOCTaTOYHO TJIYOOKO M JIOKa3aTebHO OOOCHOBAaTh CBOW CYXJICHHS U

MIPUBECTU CBOU MIPUMEDPBI;

3) wuzmaraeTr MaTepuall HEMOCJIEIOBAaTEIbHO M JOMYyCKAeT OIMUOKH B SI3BIKOBOM
o(opMIIeHNHU H3J1araeMoro.

0-11 6annos, craButcs, eciyu oOydarouuiicss oOHapyKMBaeT HEe3HaHUE OOJbIIEH YacTH

COOTBETCTBYIOIIETO pa3ziesia U3y4aeMoro MaTepuania, JOImyckaeT olOKY B (POPMYITHPOBKeE.
bamier 0-21  MOryT CTaBUTBCS HE TOJBKO 3a €JIMHOBPEMEHHBIM OTBET, HO W 3a
paccpeOTOUYEHHBI BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JaHHBIX CTYJIEHTOM Ha NPOTSKEHUU

3aHATUU.




5.2. Tunoewie 80NpPOCohL O/l CAMOCHOAMEbHO20 usyuenus, KOHmpoaupyemasa KOmnemeHuyus
(OITK-1)

dusnyeckas XxuMus

3ananmue 1
Beenenue. OcHOBHBIE MOHATHS XMMHYeCKoii TepmoanHamuku. HyseBoe u nepBoe Havyasna
TEePMOAUHAMMKH.
HexkpyroBsie nponeccsl. 3ananme 2
3aBUCHUMOCTH TEIUIOBBIX 3PEeKTOB OT Temneparypsl. Bropoe u  Tperbe  Hauaja
VYpaBuenue (3axkoH) Kupxroda. TEPMOAUHAMHUKH. JHTpoONUs.

Xapakrepucrnyeckue (QyHKUIMH.
TepmMoguHaMuKa XMMHYECKOI0 paBHOBECHS.
Xapakrepuctuueckue GyHKUuU. TepMoanHaMUyecKe MoTeHanbl. JHeprus ['enpmromnbia
(cBoOOmHAs sHEprUst). DHeprus [ nd6ca (cBoOOAHAS IHTAIIBITHS).
TepMoaMHaMHUYECKUE YCIIOBUSL CaMOIIPOU3BOJIBHOIO MPOTEKAHMSI IIPOLEcca U JOCTUKECHUS
COCTOSIHUSI paBHOBECHSI.
3aKoH JEHCTBYIOIIMX Macc W €ro TepMOAMHaMuueckoe oOocHoBaHME. CBS3b MEXIY
KOHCTaHTaMU XMMHUYECKOTO PABHOBECHS, BBIPAXKEHHBIMU Pa3IMYHBIMU CIIOCOOAMHU.
VYcnoBHas KOHCTaHTa PaBHOBECHS.
VYpaBHeHHE U30TEPMBbI XUMUYECKOM peakuuu (u3orepmbl Baut - ['odda).
3aBUCUMOCTh KOHCTaHTbl XHMHUYECKOTO paBHOBECUs OT Temieparypsl OcoOeHHOCTH
reTepOreHHbIX XUMUYECKUX paBHOBecH. CriocoObl pacueTa XMMUYECKUX PAaBHOBECHIA.
3amanmne 3
Tepmoaunamuka ¢a3oBbix paBHOBecuil. PaBHoBecusi TBepAbIX M KHAKHUX (a3 B
JABYXKOMIIOHEHTHBIX
cucTremMax.
VYpasuenue Knaneiipona — Knaysuyca.
Jmarpammbl cCOCTOSTHUSI OMHAPHBIX CUCTEM — JUarpamMMbl IUIaBKOCTH.
bunaphsie cucteMbl HEM30MOPGHO KPUCTALIU3YIOLIUXCS BEIIECTB C MPOCTOM IBTEKTUKOM (HE
00pa3yrommx XUMUYECKUE COCTUHEHMS).
CucreMpl U3  KOMIIOHEHTOB,  HEOTPAaHMYEHHO  pPAaCTBOPUMBIX  JApPyr B JIpyre
(KpUCTaINTM3UPYIOMIUXCS U30MOP(GHO) KaKk B KHUJIKOM, TaK M B TBEPAOM COCTOSIHHM, HE
00pa3yIoUIMX XUMHUUECKUX COCTMHEHUI.
10. CucreMbl ¢ HEOrpaHMYEHHOM B3aMMHOM pPACTBOPUMOCTHIO KOMIIOHEHTOB B KHJKOM
COCTOSIHUH, HE 00pa3yIoInuX XUMUYECKHE COSTMHEHUSI.
11. CucreMbl, KOMIOHEHTHl KOTOPBIX 00pa3ylOT YCTOWYMBBIEC (IUIABALIMECS KOHIPYIHTHO)
XUMHUYECKUE COCTUHEHMS.
12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3ylOT HEyCTONUMBbBIE (TUIABSIIUECS HMHKOHTPYIHTHO).
3amanne 4
PaBHoBecHs1 KMAKHH pacTBOp — mnap B [BYXKOMIIOHEHTHBIX 3aKpPBITBIX CHCTEMaXx.
PacTBOpBbI.
5. B3auMoCBs3b COCTaBOB pPaBHOBECHBIX KHIKOM (pa3pl M mapa B OMHApHBIX CHCTEMax
MOJIHOCTHIO B3aUMHO PacTBOPUMBIX JKUAKOCTe!. [IpaBuiio peruara.
6. OcHoBHbIE TUIIBI AUarpamm kunenus (P = const) u auarpamm ynpyroctu napa (T = const) ams
OMHApHBIX CHUCTEM MOJHOCTHIO B3aUMHO PAaCTBOPUMBIX JKHUKOCTEH.
7. 3akoHbI BpeBckoro.
8. HarpeBanue n oxyaxkeHre OMHAPHON CMECH JIETYIHX JKUAKOCTEH.
9. Ilep
€roHKa U peKTU(UKAIHSL.
3aganme 5



bunapuble cMecHM KHAKOCTEH € OrPpaHMYEHHOM B3aHMHOHM PacTBOPUMOCTBIO.
Pacnipenesienne TpeTbero KOMIIOHEHTa MeKAY ABYMSI HeCMEIIUBAIIUMUCH KUAKHUMH
¢pazamu. Ikcrpakuus. CBoiicTBa pa3daBJIeHHbIX PAaCTBOPOB.
9. KonnuratuBHble CBONWCTBA PACTBOPOB.
10. IloBbiIEHHE TEMITEpaTyphbl KMIIEHHUS PACTBOPA HEJIETYYETO BEIIECTBA IO CPABHEHUIO C
TEMIIepaTypoil KUIEHUsI YUCTOTO pacTBOpUTEINS. DOYyIHOoCKoNus (30yIMOMETPHS).
11. ITonmkenune TeMnepaTypsl 3aMep3aHusl paCTBOPA HEJIETYUYEro BEIIECTBA 10 CPABHEHHUIO C
TEMIIEPATypOil 3aMep3aHmsl YUCTOro pacTBopuTeinsd. Kpuockomnusi.
12. Ocmoc. ObpatHslit ocMoc. Y nbTpadriibTpausi.
13. OmnpeneneHue MOJSPHOM MacChbl PacTBOPEHHOI'O BELIECTBA I10 OTHOCHUTEIBHOMY
YMEHBILEHUIO JaBJICHUS HACBIILIEHHOTO Mapa pacTBOPUTEIIS HaJl pAaCTBOPOM.
14. PacTBOpUMOCTB I'a30B B )KUAKOCTAX. 3aKoH I'eHpu. YpaBHenue CeueHosa.
3aganue 6
PaBHoBecusi B pacrBopax jeKTpoJuTOB. IIporosmTHnyeckme paBHOBecHsi B BOJHBIX
pacTBopax caadbIxX 3J1eKTPoauToB. BydepHble cucTteMbl (PacTBOPHI).
8. I'maponns. KoHcTanTa u ctenens ruaponnsa. Beruncnenue 3nauenuiit pH pactBopos coulel,
MIOJIBEPIaIOIIUXCS TUAPOIIU3Y.
9. Bydepnslie cucremsl (pactBopsl). 3HaueHust pH OydepHbix pacTBopos. BydepHnas cucrema,
coaepxarmias cinadyr KHCJIOTYy U €€ coyib. bydepHas cucrema, cojaepxamias ciadboe
OCHOBaHHUE U ero coib. bydepHas eMkocTb. 3HaueHue OypepHbIX CUCTEM.
3aganue 7
PacTBOpBI 2JICKTPOIUTOB B HEPABHOBECHBIX YCIOBHAX. JJIEKTPONPOBOJHOCTL PACTBOPOB
3J1IeKTPOJIUTOB
6. OcoOEHHOCTH 3JIEKTPOIIPOBOHOCTH PACTBOPOB AJIEKTPOIUTOB B HEBOIHBIX PACTBOPUTEIISX.
OO0pa3oBaHne HOHHBIX ACCOIIMATOB.
7. Onpenenenye EeKTPONPOBOIHOCTA PACTBOPOB.
8. IlpumeHeHue MeTo/1a AIEKTPOIPOBOJHOCTH (KOHAYKTOMETPUH) JUIsl ONPEeNICHUs CTEIIeHH,
KOHCTaHTbl ¥ TEPMOJMHAMUYECKHX XapaKTEpUCTHK Ipolecca AUCCOIMAlMU  cIadboro
IIEKTPOJIUTA.
9. IlpuMeHeHne KOHIYKTOMETPUHU JJIsl ONpEAeIeHHs] KOHLIEHTPAlUN PacCTBOPEHHBIX BEIIECTB.
KonaykromeTpuyeckuil aHanu3 Ui ONPENETICHMs] KOHLUEHTPAlUU PAacTBOPEHHBIX BELIECTB.
Konaykromerpuueckuii  aHanu3  (mpsiMasi ~ KOHIAYKTOMETpUS, KOHIYKTOMETPUYECKOE
TUTPOBAHUE).
3aganue 8
DJIEKTPOJHBbIC MOTEHHHANABI W IeKTpoaBmxkymue cuiabl (IIC). DnekTpoxumMuyecKue
(raabBaHU4YecKHUe) j1eMeHThl U Henu. [lorennmomerpus.
5. XuMHU4€eCKHEe raJIbBAHUYECKUE LIETH.
6. KoHIleHTpalOHHbIE raIbBAHUYECKUE LETH.
7. AudPpy3uOHHBIH MOTEHIIHAT.
8. OmpeneneHne TEPMOJMHAMUYECKUX XapaKTEPUCTUK M KOHCTAaHT PAaBHOBECUS peakUui Ha
ocHoBaHuM u3MepeHuii J{C raqpBaHMUECKUX LIETICH.
9. Ilpumenenue nzmepennit J1C ranbBaHUYECKUX 3JIEMEHTOB I ONPEeNICHUs] KOHIIEHTpauil
pactBopoB. [loTeHomeTpus (MpsiMasi HOTEHIIMOMETPHS, TOTEHIIMOMETPUUECKOE TUTPOBAHUE).
10. U3mepenne DJIC raqbBaHUYECKUX 3JIEMEHTOB.
11. XuMuueckne NCTOYHUKYU TOKA. TONIMBHBIE SJIEMEHTHI.
12. DnekTpoxuMuyeckasi KOppo3usi METAJUIOB. MeTObI 3alUThl OT KOPPO3UHU.
3aganue 9
Kuneruka xmMmnuyeckux peakumii. 3aBHCHMOCTb CKOPOCTH pPeaKIHMH OT TeMIepaTyphbl.
OO0uue Teopun XUMHYECKOI KMHETHKH.



7. OmnpeneneHue SHEPruM aKTUBALUU M MPEIIKCIOHEHUMATbHOIO MHOXHUTENS YpaBHEHMS
AppeHnyca.
8. Csa3b Mexay koapduuuentom Bant — I'odda u sHeprum akTuBarum.
9. Teopusi akTHBHBIX CTOJKHOBEHHH. I'mmoresa AppeHuyca O CyLIECTBOBAHHU AKTHBHBIX
MoJsiekysn. Teopust aKkTUBHBIX OMHAapHBIX coynapeHuil. IlpuHUOMI — cTanMOHApPHBIX
(KBa3UCTALMOHAPHBIX) COCTOSTHUM.
10. Teopus nepexonnoro cocrostuusi. OCHOBHBIE MOJIOKEHUS U AonyleHus Teopun. OCHOBHOE
ypaBHeHHe TeopuH. TepmoanHamuueckas (KBa3UTEpMOJMHAMHYecKas) (opMa OCHOBHOTO
YpaBHEHHUS TEOPUHU.

3aganue 10
Kuneruka peakuuii HekoTopbIx THIIOB. KMHeTHKa rereporeHHbIX npoueccos. Kuneruka
3JIEKTPOXHUMHUYECKHUX MPoneccoB.”. 3akoHbI 1ekTposnia Papanes.
8. CKOpPOCTh AIIEKTPOXUMHUYECCKUX PEAKITUH.
9. Ionspuszanus 3J1€KTPOIOB.
10. BiiusiHue TeMIiepaTypbl Ha CKOPOCTh AIEKTPOXUMUYECKUX PEAKLINM.
11. AMnepomeTpuieckoe TUTPOBAHHE.
12. Kynonomerpus.

3aganue 11

Karanu3
5. 'ereporennsiii katanus. OCHOBHBIC IOHATHS. KnHETHUECKHE OCOOCHHOCTH TETEPOTEHHO
KaTaJIMTUYECKUX peakuuil. Teopuu TIeTeporeHHOro kataiau3a (MyJbTHMILIETHAs TEOpHUs
A.A. banannuna, Teopusi akTUBHBIX aHcambOieit H.M. KoGo3eBa, anekTpoHHAs Teopus).
CoBpeMeEHHBIE TEHEHIIMH PAa3BUTHS TEOPUIN T€TEPOreHHOIO KaTaausa.

Kosnongnas xumus

3aganue 1

IIpeamer, 3a1a4u U MeTOAbI KOJLUIOMIHON XUMUH. JIucniepcHbIe CHCTEMBI.
1. OcHOBHBIE 3TaIbl Pa3BUTHA KOJUIOMIHON XUMUU. POJIb OT€UECTBEHHBIX U 3apyOESKHbIX
YUYEHBIX B pa3BUTUH KojutouaHoH xumuu (A.B. Jlymanckuii, B. OctBansa, H.II. I1eckos,
IT.A. PeGunpep).
5. MeToapl nosy4eHHuss U OYMCTKHM KOJUIOMAHBIX pacTBOPOB. JManus, 3JI€KTpoaualins,
yIbTpapUIbTpaLysl.

3aganue 2

TepMoauHaMHKA IOBEPXHOCTHBIX ABJICHUH
4. TepMonumHaMHMYEeCKHH aHanu3 aJcopOuuu.YpaBHEHUE H30TepMbl ajacopobuuu I'mbOca.
@DaKTopbl, BIUSIONIAE HA aJCOPOLMIO Ta30B M PACTBOPEHHBIX BEIIECTB. MOHOMOJEKYJIISpHAsS
ajzcopOuus, ypaBHeHUe U30TepMbl ajacopouun Jlenrmiopa, @perinanuxa. [lonumonexynspHas
agcop6oums. KanmuispHast KoHAeHcaus, abcopOmusi, XeMOCOpOIIHSI.
5. Ancopbuus snektponuroB. Hecneundpuueckas (3KBUBAJEHTHAst) aAcopOLMs HOHOB.
N36upatensHas ancopOuust noHoB. [IpaBuno [lanera — @asHca. MoHooOMeHHast ajcopOmus.
HonuTs! 1 ux knaccuduranus. OOMeHHas eMKocTh. [Ipumenene HOHUTOB B (hapmanuu.
6. Xpomatorpadus (M.C. LIer). Knaccuduxanus xpomarorpa@uueckux METOJOB MO0 TEXHUKE
BBINOJIHEHUS U 110 MeXaHu3My npouecca. ['enspunbrpanus. Ilpumenenne xpomatorpadun B
dapmarun.

3amanmne 3

MousekyJIIpHO-KHHETHYECKHE H ONTHYeCKUe CBOHCTBA TUCIEPCHBIX CHCTEM
4. Typounumetpus. Hedenomerpus. 3aganue 4
5. YABTpaMUKPOCKOMHS U AJIEKTPOHHAS MUKPOCKOIIHS KOJUTOMAHBIX cucTeM. CTpoeHne H

JJIEKTPHYECKHUH 3aps1 YACTHIL JMCIIEPCHOM (a3bl. DIEeKTPOKHHETHYECKHE SIBJICHUS
CBs3b 371€KTPO(HOPETHUECKON CKOPOCTH KOJUIOMIHBIX YaCTHUI[ C UX IEKTPOKUHETHYECKUM
noTeHiasioM (ypaBHeHue ['enbmronbiia — CMOIYXOBCKOro). OiekTpodopeTudeckas
HOJBM)KHOCTb. DJIEKTPO(OpETUUECKIE METOIbI MCCIEeI0OBaHUsS B (hapMalHH.
4. D1EKTPOOCMOC. IIEKTPOOCMOTHUYECKOE U3MEPEHNE IIEKTPOKUHETHIECKOTO MOTSHITHAA.
[TpakTHyeckoe NpUMEHEHHE TEKTPOOCMOoca B (hapMalui.



3amanne 5

YCToiYMBOCTh M KOATYJISIUA AMCIIEPCHBIX CHCTEM
3. I'eneobpazoBanne (xemarunupoBanue). Kommounnnas 3amura. ['erepoxoarysisius.
Ilenrtusanys.
4. Teopuu xoarynauuu. AxacopOunonnas reopust @perinunxa. Teopus ycToHunBOCTH
nucniepcHeIx cucteM [lepsruna-Jlannay-®epes-OBepoOeka.

3ananmue 6

Pa3Hble Ki1acchbl AUCNIEPCHBIX CHCTEM
5. Dmynbcuu U ux cBoiictBa. [lonmyuyenue. Tunsl sMynbcuidl. DMyabraTopbl ¥ MEXaHU3M HX
neiictBusi. O6paienue a3 SMyJIbCHA. Y CTOWYMBOCTD 3MYJIbCUIl U ee HapylieHue. DakTopsl
YCTOMYHMBOCTH SMYJIbCUH.
6. Koanecuennus. CBoiicTBa KOHLIEHTPUPOBAHHBIX U BHICOKOKOHLIEHTPUPOBAHHBIX dMYJIbCUH.
[IpuMmeHeHue cycreH3uil ¥ AMyYJIbCUil B papMaliuu.

3amanme 7

MuueJisipHble JUCIePCHbIE CHCTEMbI
3. Comobunm3anys 1 ee 3Ha4eHHE B papMalvy. 3aganue 8

4. MneesHap HE VRO §HH A HIC XAPAICeRVE (A RCaa HIB3K0CTh. Y paBHeHue llltaynunrepa u ero
Moudukanms. OnpeaeneHne MOJISPHONW MacChl MOJIMMEPa BUCKO3UMETPUIECKIM METOIOM.

6. IlonuMepHble HEITEKTPONUTHI U MONUINEKTPONUTHL. [lommamdonutsl. U3o0snekTpudeckas
TOYKA MOJIMaM(OIUTOB U METOJIBI €€ ONPEIACIICHHUS.

7. OcmoTtuyeckue cBoiictBa pactBopoB BMC. OcmoTrueckoe JaBjaeHue pacTBOPOB MOJIMMEPHBIX
HeanekTponuToB. OTkiIoHeHue oT 3akoHa Bant — l'odda. Ypasuenue [Namnepa. Onpenenenne
MOJIIPHOM MacChl MTOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHOe paBHOBecHe J[oHHaHA.

8. daktopel ycroiunBocTh pactBopoB BMC. BricanuBanue, TOpOTH BBICATHBAHUA.
JInoTpornHsie psABl HOHOB. 3aBUCUMOCTD MTOPOTOB BhIcaMBaHus oauamMmponuTos oT pH cpensbl.

9. Koaneppauus. Mukpokoaneppanus. buongornueckoe 3nauenre. MukpokarncyirupoBaHHe.
10 3actynHeBanue. BrnusHue pazanuHbIX (PaKTOPOB Ha CKOPOCTh 3aCTyIHEBaHUA. THKCOTPOIUS
crynHeit u renedd. Cunepesuc crymuedt. Ctymau B dapmarmn. Juddys3us u nepuoandeckue
pEaKIMu B CTyAHAX U TeJsIX

Kpumepuu ¢opmuposanus oyenok no 3a0aHuam 011 CAMOCHMOAMENbHOU paAdOmMul
cmyoenma (munoevie 3a0auu):

«omauunoy (9 Oamna) - oOydaroLMiACs TMOKa3ajl ITTyOOKMEe 3HAaHUS MaTepuaia 1o
MOCTABJICHHBIM BOTIPOCaM, TPAMOTHO, JIOTHYHO €ro U3JIaraeT, CTPyKTYPUPOBAI U Je-TaTH3HPOBAII
uHpopMalmoo, u3beras MpPOCTOro MOBTOpeHHs HH(opManuu W3 TekcTa, MH(opMmauus IMpes-
cTaBjieHa B mepepaboTaHHOM Buzae. CBOOOJHO HCHONB3YEeT HEOOXOAUMBIE (GOPMYINBI IpU
pellIeHnH 3a1ay;

«xopowoy (7 Oamna) - oOyJarOmUKACs TBEPAO 3HAET MaTepHal, TPAMOTHO €T0 HM3J1aracr,
HE JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEN B IPOLIECCE PELICHUS 3a/1ay;

«yooenemseopumenbHoy (5 6ai1) - 00yJaromMiics UMEET 3HaHKsI OCHOBHOTO MaTepuaa 1o
MIOCTABJICHHBIM BONpPOCaM, HO HE YCBOWJI €ro JieTaleH, JOMyCKaeT OTJeJbHble HETOYHOCTH IPU
pEIICHNH 33/1a4;

«neyooenemeopumenwvror» (0-4 6amnoB) — oOydaroUMHACS AOMyCKaeT rpyOble OIMOKU B
OTBETE Ha TIOCTABJICHHBIE BOIPOCHI U MPH PEIICHUH 33139

5.3. Tunoevie 3a0anus na Konnokeuym (konmpoaupyeman komnemenyus OIIK-1):
Pyb6escnvlii KoHmpoib OCYIIECTBIIETCS 110 00JIee TN MEHEe CaMOCTOSITENIbHBIM pa3zeaM
— y4eOHBIM MOAYJIIM Kypca M NIPOBOJUTCA MO OKOHYAHUM M3y4eHHMs Marepuana MOIyJs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTPOJIb HPOBOMUTCSA C ILENBIO ONPEIETICHUS
KayecTBa yCBOEHHs MaTepHajia yuyeOHOro MoIyss B IeJioM. B TedeHue cemecTpa MpOBOIUTCS



mpu MaKux KOHMPOJIbHLIX MEPONPUAMUA NO PAPUKY.
IIpomeskyTouHnas arrectanus 1 peMTHHrOBas TOYKA
DusuvecKass XuMHs

IIpome:xyTounasi arrectanusi 1 peiTHHIOBasi TOYKa

Tema 1
BBenenue. OcHOBHbIE OHATHSI XUMUYeCKOil TepmMoanHamuku. HyjieBoe u nepBoe Havaja
TEePMOAUHAMMKH.

. Ilpeamer, 3amauu, pa3aeibl, METOABI, UCTOPHS Pa3BUTHA (PU3NIECKON XUMHUH

. UneanbHble U peaabHbIE Ta3bl.

. OCHOBHBIE TIOHATHUSI XHMHUYECKOH TEPMOIMHAMUKHY.

. HyneBoe Hauano (HyneBoi 3aKOH) TEPMOJIMHAMUKH.

. [lepBoe Havaso (mepBbIi 3aKOH) TEPMOAMHAMUKH.

. Hexpyrossie mporiecchl.

. Tepmoxumus. 3axoH ['ecca.

. 3aBUCHMOCTH TEIUIOBBIX 3P (HEKTOB OT TeMIepaTyphl. Y paBHeHHe (3aKoH) Kupxroda.
Tema 2

Bropoe u TpeThe HAYaJIa TEPMOAMHAMUKH. JHTPONUsA. XapaKTepUCTUHYECKHE (PYHKIMHU.
TepmMoguHAMUKA XUMHUYECKOT0 PABHOBECHSI.

1. ®opMynupPOBKH BTOPOrO Ha4ajla TEPMOJAUHAMUKH.

2. DHTpONHS.

3. Hukn Kapno.

4. Ob11ee COOTHOIICHHUE JUISI IEPBOTO M BTOPOTO Hadal TEPMOJINHAMHKH.

5

6
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. I3aMeHeHune >HTPONUHU B Pa3IMYHBIX MPOIECCaX B 3aKPBHITOM CHCTEME.

. TpeTbe Ha4a0 TEPMOAMHAMUKH.
7. Xapaktepuctuueckue pynkuuu. Tepmonnnamuueckue noTeHuanbsl. Dueprus ['ensMrosbia
(cBoOoHas »HEprusi). DHeprus ['m66ca (cBOOOHAS SHTAIBITHS).
8. TepmoinHaMu4ecKe yCIOBUS CaMOIPOU3BOJIBHOTO MPOTEKAaHUS MpOIecca U JOCTHKEHUS
COCTOSIHVISI PAaBHOBECHSI.
9. Xumunueckuit noteHnuan. OyruTuBHOCTh U aKTUBHOCTh. CTaHIapTHOE COCTOSTHHUE BEILIECTBA.
10. YpaBuenus ['u66ca-I'enpmromnsia.
11. TloHsATHE O XMMHUYECKOM paBHOBeCUH. TepMOIUHAMUYECKHUE YCIOBUS XUMUYECKOTO
paBHOBECHS.
12. 3aK0H AEUCTBYIOIIMX MacC U €ro TePMOJIMHAMHYECKOoe 000CHOBaHHE. CBS3b MEXKIY
KOHCTaHTaMH XMMHYECKOTO PABHOBECHSI, BEIPAKCHHBIMU PA3IMIHBIMU CIIOCOOAMHU.
13.YciioBHasi KOHCTaHTa PAaBHOBECHS.
14. YpaBHeHue N30TepMbl XUMHUECKOH peakiuu (u30TepMbl Bant - ['odda).
15.3aBHCUMOCTh KOHCTAHTHI XUMUYECKOT'O PABHOBECHS OT TEMIIEPATYPhI
16. OcoOeHHOCTH TeTepPOTeHHBIX XUMHUECKUX paBHOBecHH. CriocoObl pacyeTa XMMUYECKUX
paBHOBECHIA.
Tema 3
Tepmoannamuka ¢pa3oBbix paBHOBecuil. PaBHoBecusi TBepAbIX M KMAKHX (a3 B
JABYXKOMIOHEHTHBIX
cucTemMax.
. OCHOBHBbIE TIOHSTHSL.
. TepMoanHaMuyeckue yciaoBus (pa3oBoro paBHOBECHS.
. IlpaBuno ¢a3 I'nbdoea.
. @a30BbIC IEPEXOIBI.
. OTHOKOMITOHEHTHBIE 3aKPBITHIC CUCTEMBI.
. YpaBnenue Knaneiipona — Knaysuyca.
. JlmarpaMMbl COCTOSIHUSI OWHAPHBIX CUCTEM — JMAarpaMMBbI TUIABKOCTH.
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8. buHapHbIe cuCTeMbl HEU30MOP(PHO KPUCTAIUTM3YIOLINXCS BEIIECTB ¢ MPOCTOM IBTEKTHKOMN (HE
00pa3yroIUX XUMUYECKHE COSMHEHNS).

9. Cucremspl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B Ipyre
(KpHCTaNTM3UPYIOMIUXCS U30MOPGHO) KaK B KUIKOM, TaK U B TBEPJIOM COCTOSIHUU, HE
00pa3yIoMIUX XUMHUYECKIX COCIMHEHUM.

10. Cuctemsl ¢ HEOTPAaHUYEHHOW B3aUMHOW PACTBOPHUMOCTBIO KOMIIOHEHTOB B KMJIKOM
COCTOSIHUH, HE 00pa3yroIuX XUMUYECKHE COSTUHEHUSI.

11. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3yOT yCTOWYHBBIE (TUIABSIIUECS KOHTPYIHTHO)
XUMHUYECKNE COCTUHEHMSL.

12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3ylOT HEYCTONYMBBIE (TUIABSIILIUECS HHKOHTPYIHTHO).
Tema 4

PaBHOBecus JKMIAKHI pacTBOp — Nap B IBYXKOMIIOHEHTHBIX 3aKPbITHIX CHCTEMAaX.
PacTBOpbI.

1. OCHOBHBIE TOHSTHSI.

2. Knaccugukanust OMHapHBIX KUJKUX PaCTBOPOB.

3. 3akoH Payns u ero TepMoguHaMUYecKkoe 000CHOBAHUE.

4. 3aBUCUMOCTb JaBJICHUS HACBILIEHHOIO [Tapa HaJl paCTBOPOM OT COCTaBa PacTBOPA. 3aKOHbI
Konosaiosa.

5. B3aumMocBs3b COCTAaBOB paBHOBECHBIX JKUIKOH (pa3bl U Mapa B OMHAPHBIX CHCTEMax
MOJIHOCTHIO B3aUMHO PacTBOPUMBIX JkUIKOCTeH. [IpaBumiio peruara.

6. OcHoBHBIE TUITBI AuarpamM kunenus (P = const) u quarpamm ynpyroctu napa (T = const) ams
OMHAPHBIX CHCTEM MOJHOCTHIO B3aUMHO PACTBOPUMBIX KUJIKOCTEH.

7. 3akoHbI Bpesckoro.

8. HarpeBanue u oxjaxjeHue OMHAPHON CMECH JIETYUHX KHUAKOCTEH.

9. Ileperonka u peKTU(UKAIHSL.

IIpomeskyTOUHAs aTTecTAllUA 2 PEHTHHIOBAS TOYKA

Tema §

BunapHble cMecH JKMAKOCTel ¢ OrpAaHHMYeHHON B3aMMHOM PacTBOPUMOCTHIO.
Pacnipenesienne TpeTbero KOMIOHEHTA MeK1Y ABYMSI HECMELIUBAKIIUMUCS KUTAKUMH
¢pazamu. Ikcrpakuus. CBoiicTBa pa30aBJIeHHBIX PACTBOPOB.

1. bunapHble CUCTEMBI, B KOTOPBIX B3aUMHasi pACTBOPUMOCTD KUAKOCTEH yBETMUUBACTCS C
pOCTOM TEeMIIEpaTyphl.

2. bunapHbie cUCTeMbl, B KOTOPBIX B3aUMHAsi paCTBOPUMOCTD JKUJKOCTEH YBEIUYUBACTCS C
MIOHWKEHUEM TEMIIEPATYPBHI.

3. buHapHble )XUJIKHE CUCTEMBI C BEPXHEH 1 HUKHEH KPUTHUECKUMH TeMIlepaTypaMu
pacTBOpeHHUs.

4. PaBHOBecHOE JJaBJICHHE HACBIILIEHHOTO Mapa HaJl CMEChIO JIBYX JKUIKOCTEH, HE
PacTBOPSIOLINXCS HEOTPAHUUYEHHO IPYT B IpYyTe.

5. IleperoHka ¢ BOJSHBIM MMapOM.

6. 3akon pacnpenenenuss Hepucra. Koncranra pacripeaenenus.

7. Oxcrpakuus. Koapdunuent pacnpenenenus. CteneHs u3BieueHus (pakTop U3BICUCHUS,
IIPOLIEHT 3KCTpakuun). MakTop pasfesieHus ABYX BEIIECTB. Y CIIOBUS Pa3/A€ICHU IBYX BEILIECTB.
Koncranra skcTpakimm.

8. BaustHue pa3inudHbiX (PaKTOPOB Ha MPOIIECCHI AKCTPAKIUHU (BIHSIHHE 00beMa IKCTpareHTa u
quclia OCeI0BaTEeNIbHBIX IKCTpaKuii; BiusHue pH BogHOM (a3bl; ncrnoip30BaHue
MacCKHPYIOILUX areHTOB; B3aUMHOE BIUSHUE SKCTPArUpyEMbIX BELLECTB; II0JIaBJICHHE
skcTpakiun). [IpuMenenne sKCcTpakiuu B papMaruu.

9. KonnuratuBHbIE CBOWCTBA PaCTBOPOB.

10. IloBbIlieHHe TeMMepaTyphl KUTIEHHUS pacTBOpa HEJIETYUYEro BEIIECTBA [0 CPAaBHEHUIO C
TEMIIEPaTypOil KUIEHUSI YUCTOTO PACTBOPHUTEN. DOYIHOCKONHUS (30YTHOMETPHS).

11. IlonnxeHnue TeMepaTypbl 3aMep3aHus pacTBOpPa HEJIETYyUEero BEUIECTBa 110 CPaBHEHUIO C
TeMIepaTypor 3aMep3aHus YUCTOro pactBopurens. Kpruockonus.



12. Ocmoc. OOpatHbIit ocMoc. Y IbTpaduiIbTpanus.

13. Onpenenenne MOISIPHOM MacChl PACTBOPEHHOI'O BEIIECTBA MO OTHOCUTEILHOMY
YMEHBILIEHUIO JaBJICHNS HACBILEHHOIO [1apa paCTBOPUTEIS HaJl pAaCTBOPOM.

14. PacTBOpUMOCTB ra30B B )KUJKOCTSIX. 3akoH ['eHpu. YpaBHenune CeueHoBa.

Tema 6

PaBHoOBecusi B pacTBopax 3/1eKTpouToB. [IpoToiuTnyeckne paBHOBeCHs1 B BOJHBIX
pacTBOpax caaldbIX 3J1eKTPOIUTOB. By(epHbie cucTeMbl (PacTBOPBHI).

1. IIpoBOAHMKYM IEPBOTO U BTOPOTO POJIA.

2. Teopus 3IEKTPOIUTHUECKON AUCCOLMALINN

C. AppeHnnyca.

3. 3akoH pa3Benenus OcTBaibiaa.

4. AKTUBHOCTb M KO?()(PHUIIMEHTHI aKTUBHOCTH 3JIEKTPOIUTOB.

5. IIpoTonuTHyeckre paBHOBECHS B BOJHBIX PaCTBOPAX.

6. [IpoTonuTHyeckue paBHOBECHS B HEBOJAHBIX PACTBOPUTEIISX.

7. PaBHOBeCHS B pacTBOpax KUCJIOT U ocHOBaHMU. KoHCcTaHTa KuciaoTHOCTH U pH pacTBOpoB
cnabbrx kucinot. Koncranta ocHoBHOCTH 1 pH pacTBOpoB c1abbIX OCHOBAHMIA.

8. I'maponns. KoHcTaHTa 1 cTenens ruaposnsa. Berarcnenue 3Hauenuii pH pactBopos conen,
MIOJIBEPraloIIUXCs TUAPOIIH3Y.

9. Bydepnsie cuctems! (pactBopsl). 3HaueHust pH OydepHbix pacTBopoB. bydepnas cucrema,
cozepxarias ciadyro KHCIOTY U ee colib. bydepnas cucrema, comeprkaiias ciaboe OCHOBaHUE U
ero coiib. bydepnas emxocts. 3HaueHne O0y(depHbIX CHCTEM.

Tema 7

PacTBOpBI 3/1eKTPOJINTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOIHOCTH PACTBOPOB
3J1eKTPOJIUTOB

1. CxopocTb JBMKEHMSI HOHOB B pacTBope. Uuciia nepeHoca HOHOB.

2.V nenbHas 3JEKTPONPOBOAHOCTD (yACIbHAS JIEKTPUUYECKAst POBOANMOCTD) PACTBOPOB
IIEKTPOJIUTOB.

3. DKBUBAJIEHTHAs U MOJISIPHAS AIEKTPONPOBOIHOCTD (JIEKTpUYECKasi IPOBOJAUMOCTbD)
pPacTBOPOB 2JIEKTPOIUTOB.

4. 3akOH He3aBUCUMOTO JABMKeHUs noHOB Konbpayma. [IpenenpHble MOABHKHOCTH HOHOB.

5. IlpumeHeHue TeOpuH CUIBHBIX AJIEKTPOJIUTOB Uil OOBSICHEHUsS] OCOOCHHOCTH
AJIEKTPONPOBOIHOCTH PACTBOPOB.

6. OcOO6EHHOCTH JIEKTPOIIPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB B HEBOJIHBIX PACTBOPUTEIISAX.
OO6pa3oBaHne HOHHBIX aCCOIMATOB.

7. Onpenienenue NEKTPONPOBOIHOCTH PACTBOPOB.

8. IlpuMeHeHue MeToa 3JIEKTPOIPOBOAHOCTH (KOHAYKTOMETPUH) AJISl OTIPE/IETICHHSI CTETICHH,
KOHCTaHTHI M TEPMOIMHAMHYECKUX XapaKTEPUCTHK Mpolecca AUCCOLUAIMH €1adoro
AJIEKTPOJIUTA.

9. IlpuMeHeHnEe KOHAYKTOMETPUU AJIsl ONIPEAEIEHUS KOHIIEHTPAllui paCTBOPEHHBIX BEILIECTB.
KonaykromeTrpruueckuit aHanu3 Juist ONpeesIeHNs] KOHIEHTPAUU PaCTBOPEHHBIX BEIIECTB.
Konaykromerprnueckuii ananus (IpsiMasi KOHIYKTOMETPHsL, KOHAYKTOMETPUYECKOE
TUTPOBAHUE).

IIpomeskyTouHas arTecTalus 3 peMTHHIOBAS TOYKA

Tema 8

JIEKTPOHbIE MOTEHIHMAJIBI U 3JIeKTPpoaABMKYyIHe cHibl (I C). DiekTpoxuMnyecKne
(ranbBaHUYecKHe) dj1eMeHThI M nenu. IlloreHuuomerpus.

1. OcHOBHBIE IOHATHS.

2. MexaHn3M BO3HUKHOBEHUS IEKTPOIHOTO MOTEHIMANIA. /[[BOMHOM 3JIEKTPUYECKHM CITON.
3. 3aBucumocts 3/IC raapBaHUYECKOIrO IEMEHTA OT aKTUBHOCTEN pEareHTOB. Y paBHEHUE
HepHncra.



4. Knaccugukaryst oOpaTUMBIX 3JIEKTpOI0B. Y paBHeHUs: HepHcTa 1715 MOTEHIIMAIOB
3JIEKTPOJIOB NIEPBOI0, BTOPOTO POJia, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX U MEMOpPaHHbBIX (MOH —
CENIEKTUBHBIX ) AJIEKTPO/IOB.

5. XMMHY€ECKHE TaJIbBAHNYECKHE IIETTH.

6. KoHIIeHTpalinoHHbIE ralbBaHUYECKHUE LIEMH.

7. Audpy3MOHHBIN MOTEHIIHAT.

8. Onpenenenne TEpMOAMHAMUYECKUX XapPaKTEPUCTUK U KOHCTAHT PABHOBECHUS PEAKIIMM Ha
ocHoBaHMM n3MepeHui IJ1C raapBaHUYECKUX LETEH.

9. Ilpumenenue nzmepernii OJ1C ranbBaHUUECKUX 3JIEMEHTOB Ul ONPEEIICHUS KOHIEHTpauil
pactBopoB. [loTeHunomeTpus (mpsMas MOTEHIIMOMETPUSI, TOTEHIIUOMETPHUUECKOE TUTPOBAHHUE).
10. U3mepenne D/1C raibBaHUYECKUX JIEMEHTOB.

11. XrMuuyeckre HICTOYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

12. DnekTpoXxuMuYecKkasi KOppo3usi METAIUIOB. METObI 3alUTHI OT KOPPO3UH.

Tema 9

KuHeTnka XUMH4YeCKHX peaknuil. 3aBHCHMOCTb CKOPOCTH PeaKIMHU OT TeMIIepaTyphl.
O0mme Teopun XUMHYECKON KNHETHKH.

1. OcHOBHBIE IOHATHS.

2. ®opManbHasi XUMUYECKasi KHHETHKA peaklnii B ra30Boi (haze: KHHETUYECKH HeoOpaTuMble
peakIuy nepBoro, BTOPOro, TPEThEro, IPOOHOT0, HYJIEBOTO MOPSAKA.

3. MeTozs! onpezienieHust NopsaKa peakiuu (MHTerpajibHble, TuddepeHnaIbHbIe).

4. ®opmarnbHas KUHETHKA HEKOTOPBIX CIIOKHBIX peakiii: oOpaTuMsble, MapajuieabHbIE,
MocJieI0BaTENbHbIE, CONPSKEHHBIE PEaKIUu.

5. IlpaBuno Bant — I'ododa.

6. YpaBHeHue Appenuyca.

7. OnpenieneHne YHEPruM AKTUBALMK U IIPEIIKCIIOHEHIIMAIbHOTO MHOKUTENS YPaBHEHUS
AppeHnyca.

8. CBs3p Mexay Kodpduuuenrom Baurt — N'odda u sHeprun akTuBanuu.

9. Teopust aKkTUBHBIX CTOJIKHOBEHH. [ Mmore3a AppeHnyca o CyleCTBOBaHUH aKTUBHBIX
MoJieKyJ1. TeopHst akTUBHBIX OMHAPHBIX coyaapeHui. [IpuHIMIT cCTanoOHapHbBIX
(KBa3HMCTallMOHAPHBIX) COCTOSIHUM.

10. Teopus nepexonHoro coctostHusi. OCHOBHBIE MOJIOKEHUS U AOMYIIEHUS TeopuH. OCHOBHOE
ypaBHeHHE Teopud. TepmoarHaMuueckas (KBa3uTepMoInHaMuueckas) popMa OCHOBHOTO
YPaBHEHUS TEOPUHU.

Tema 10

Kunernka peakuuii HekoTopbIx THIIOB. KMHeTHKA rereporeHHbix npoueccos. Knneruka
3J1eKTPOXHUMHYECKHUX MPOLECCOB.

. OCOOEHHOCTH KUHETUKU PEaKLuii B pacTBOpax.

. Kunetnka hoToXxumMuuecknx peakiimid.

. OCOOEHHOCTH KUHETUKHU LEMHbBIX PeaKLni.

. OCHOBHBIE CTa/IUU T€TEPOreHHBIX MPOLIECCOB.

. Auddysus. 3akonsl Ouka. Kospdunment nupdysum.

. Oco0eHHOCTH IPOTEKaHUs peakiuii B TBepAoH ¢aze. TormoxuMudyeckue peakiuu.

. 3axkoHsbI 3nekTponuza Dapazes.

. CKOpOCTB 3JIEKTPOXUMHUUYECKUX PEAKITUH.

9. Ionspu3zanus 3JIEKTPOJIOB.

10. BiimsiHME TeMriepaTypbl Ha CKOPOCTh 3JEKTPOXUMHUYECKUX PEAKIIUM.

11. AMnepomeTpuieckoe TUTPOBAHHE.

12. Kynonomerpusi.

Tema 11

Karauus

1. OcHOBHBIE IOHATHS.

2. OCHOBHbIE OCOOEHHOCTH KaTaJIUTHYECKUX PEaKIIUM.
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3. 'omoreHHsbIi KaTtaiau3. | OMOreHHOKAaTaIUTHUECKNE PEAKIIMH C YYaCTUEM OJHOTO U ABYX
HUCXOOHBIX BenlecTB. KucnoTHO-0CHOBHOM KaTanu3 B pactBopax. [lonstue o
METaJUIOKOMILIEKCHOM KaTaJIu3e.

4. ®epmeHTaTUBHBIN KaTtanu3. CymHOCTh epMEHTATUBHOIO KaTajan3a, KWHETHKA
(epMEHTATUBHBIX PEAKIIHHA.

5. 'ereporennsiit katanu3. OcHOBHBIE MOHATHUS. KHeTHYeckue 0cOOEHHOCTH IreTepOreHHO
KaTaJIMTHYECKUX peakuuii. Teopuu rereporeHHoro karanusa (MyJabTUIUIETHAs Teopust A.A.
bamannuna, Teopus aktuBHbIX ancamOmeit H.M. KoGo3esa, anextponnas teopusi). CoBpeMeHHBIC
TEH/JICHLIUN PA3BUTHs TEOPUHN T'E€TEPOrCHHOIO KaTalu3a.

Kounouanas xumust
IIpome:xyTounasi arrecTanusi 1 peHTHHIOBas TOYKA

Tema 1

IIpenmer, 3a1aun ¥ MeTOABI KOJLUIOUIHONH XUMUH. /lcniepcHbIe CHCTEMBI.

1. OcHOBHBIE 3Talbl PA3BUTUS KOJUIOMIHOW XUMHUU. POJIb 0T€4eCTBEHHBIX U 3apyOekKHbBIX
YYEHBIX B pa3BuTuu KoyutougHou xumun (A.B. [lymanckuii, B. Octanpg, H.II. Ileckos, I1.A.
PeGunnep).

2. 3HaueHue KOJJIOUJHOW XUMHH B pa3BUTUU (hapMalllu.

3. CtpykTypa aucnepcHbix cucreM. [ucnepcHas ¢asa, qucnepcHas cpeaa. CreneHs
JUCTIEPCHOCTH.

4. Knaccugukanus TUCIepCHbIX CUCTEM: T10 arperaTHOMY COCTOSIHUIO TUCIIEPCHOM (a3bl U
JTUCTIEPCUOHHOM CPEeJIbl, TI0 XapaKTepy B3auMOACHCTBUS TUCTIEPCHOM (a3bl C NUCTIEPCUOHHOM
Cpezoi, 1o MOJBUKHOCTU AUCIIEPCHON (hazbl.

5. MeTo/p! oSTy4yeHus: U OYUCTKU KOJIOUHBIX pacTBOPOB. Jnanus, aJeKTpoaranus,
yIbTpadUIbTpaLuUs.

Tema 2

TepmMoaguHaMUKa MOBEPXHOCTHBIX SIBJICHUM

1. Tepmoaunamuka noBepxHocTHoro ciost. [ToBepxHoctHas sueprust 'n066ca u moBepxXHOCTHOE
HaTsLKeHHe. MeToibl onpezieNieHusl HOBEpXHOCTHOro HaTskeHusl. KpaeBoil yron cmMauuBaHusl.
3aBUCUMOCTb IIOBEPXHOCTHOI'O HATSHKEHMSI OT TeMIiepaTrypbl. CBs3b IOBEPXHOCTHON YHEPIUU
['n66ca 1 MOBEPXHOCTHOM SHTANBINUU. DHTANBINA CMAaYUBaHUS U KO3()HULIEHT
TUIPOPUIBHOCTH.

2. TepmoariHaMHUKa MHOTOKOMITOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOM SHEPIHUHU.
AncopOuust Ha Tpanule pasaena ¢a3. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BelecTsa. M3orepMa moBepXHOCTHOTO HaTshkeHus. Y paBHeHue [lnmkosckoro. [loBepxHOCTHAA
AKTUBHOCTb.

3. MonexynspHble MeXxaHU3Mbl afcopOuun. OpHueHTaus MOJIEKYJI B TOBEPXHOCTHOM CIIOE.
Onpenenenne wiomanyu, 3aHUIMacMON MOJIEKYJION TIOBEPXHOCTHO-aKTUBHOT'O BEILIECTBA B
HACBIIIIEHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIEKY bl [TAB.

4. TepMOJMHAMUYECKUN aHATIN3 a/icopOLuu. Y paBHeHHE U30TepMBbI afcopOruu ['nboca.
@DaxTophl, BAUSIONIME HA aJICOPOLMIO ra30B U PACTBOPEHHBIX BEIIeCTB. MOHOMOJIEKYIIpHast
azcopOuus, ypaBHeHUE U30TepMbl aacopbumu Jlenrmiopa, @peiinanuxa. [lonumonexynspHas
ancopOuus. KanwinspHas KoHaeHcanus, abcopOuus, XeMocopOusl.

5. Ancopbuus snektponutoB. Hecnienuduyeckas (SKBUBAJICHTHAs) aICOPOIUS HOHOB.
N30uparenbHas ancop6uus noHoB. [IpaBuno [lanera — @asHca. MonooOMeHHas agcopOuus.
HouuTts! u ux xiaccuduxanus. OOMeHHas eMKocThb. [I[ppumMeHenne HOHUTOB B (papmanuu.

6. Xpomatorpadus (M.C. LIer). Knaccuduxanus xpomarorpaguuaeckux METO0B 1O TEXHUKE
BBINOJIHEHHSI U IO MeXaHU3My nporiecca. ['enbpunbrpanus. [Ipumenenue xpomarorpaduu B
dhapmarnuu.



Tema 3

MoJiekyasIpHO-KHHEeTHYECKHE U ONITHYEeCKHe CBOMCTBA JUCIIEPCHBIX CHCTEM

1. BpoyHoBckoe nBmwxkenue, muddy3us, OCMOTHUECKOE JTaBIICHUE.

2. CenumenTanus. CeMMEHTAMOHHAS YCTOMYMBOCTD U CEIMMEHTAIIMOHHOE PABHOBECHE.
CenMMEHTalIMOHHBIN METO/ aHAU3A.

3. PaccesHue u noryiomeHue cBera. Y paBHenue Pasnes.

4. Typouaumetpusi. Hedenomerpusi.

5. YIIbTpaMUKpPOCKONHUS U 3JEKTPOHHASI MUKPOCKOTUS KOJUTOUHBIX CUCTEM.

IIpomeskyTOUHAs aTTecTAllUA 2 PEHTHHIOBAS TOYKA

Tema 4

Crpoenne ¥ 2JIeKTpHYECKHH 3apsi] YACTHI AUCIIePCHOH (ha3bl. DJIeKTPOKHHEeTHYEeCKHe
SIBJICHUS

1. IIpupona 3neKTpuYecKuX SBJIECHUI B IUCIIEPCHBIX cUcTeMaX. MeXaHn3M BOSHUKHOBEHHUS
AIIEKTPUYECKOr0 3apsa Ha rpaHuLe pa3zena IByX (a3. CTpoeHHne JBOMHOIO AIEKTPUIECKOro
ciosi. Muuesuia, CTpOeHHEe MULIEIUIBI 307151, 3apsi/i U DJIEKTPOKMHETUUECKUN TOTEHIIUAI
KOJUIOMJIHOU YaCTHUIIEI.

2. BiusiHue 371€KTPOIUTOB Ha AJIEKTPOKUHETUUECKUIN TOTEHIMAI. SIBJIeHNE NIepe3apsaaKu B
JUCTIEPCHBIX CHCTEMAX.

3. NEKTPOKUHETHYECKHE SBJICHUS. DnekTpodope3. CBA3b AMEKTPOPOPETUIECKON CKOPOCTH
KOJUTOMJIHBIX YaCTHUI C UX AJIEKTPOKUHETHYECKHUM MOTEeHIIMaIoM (ypaBHeHue | enbmrosnpla —
CMOnyX0BCKOr0). D1ekTpodoperrnieckas HOJBMKHOCTb. DIIEKTPOPOPETHUECKIE METOIbI
uccren0BaHus B (hapMaIuu.

4. DnekTpoocMoc. DIEKTPOOCMOTHYECKOE U3MEPEHHE IIEKTPOKUHETUYECKOTO TOTEHIIAAA.
[IpakTHyeckoe mpUMeHEeHHUEe EeKTPoocMoca B (hapMaluu.

Tema 5

YCcToi4YMBOCTh H KOATYJALUA JUCIIEPCHBIX CHCTEM

1. Kunetnueckast ¥ TepMOJIMHAMHUYECKasi yCTOMYMBOCTD AUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIs] YacTULl AUCTepcHOM (a3bl. DaKTOphl yCTONUMBOCTH.

2. Koarymsmus u paxTopsl, ee Boi3biBatonue. Kuneruka xoarymsiiuu. [lopor koarynsuuu, ero
onpeaenenue. Koarynsamus 301ei cMECSIMU 2JIEKTPOJIUTOB.

3. NeneobpazoBanue (>kenarnaupoBanue). Kommonmanas 3amura. ['eTepokoaryisimsi.
Ilentu3anus.

4. Teopuu xoarynauuu. AncopOruonHas teopusi @pelinanxa. Teopust ycToilunBocTH
aucriepcHeIx cucteM [lepsruna-Jlannay-®eppes-OepOeka.

IIpome:xxyTouHasi arTecTanust 3 peiTHHIOBas TOYKA

Tema 6

Pa3Hble Ki1acchl AMCIIEPCHBIX CHCTEM

1. Aspozonu u ux cBoictsa. [lonydeHne, MOIEKyISIPHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHast
YCTOHYMBOCTH U (aKTOphbI, ee onpeaenstonue. [[pumenenue aspososeit B papmaruu.

2. Ilopomku u ux cBoiictBa. CeKNBaEMOCTb, IPAHYJIMPOBAHUE U PACIIBUIIEMOCTD ITOPOIIKOB.
[Ipumenenue B papmariuu.

3. Cycrnien3un u ux cBoiictsa. [lonydenue. Y cToiuuBOCTh U onpeAesstomye ee (hakTopsl.
OIOKyISAHA.

4. CennMeHTallMOHHBIN aHanu3 cycnensui. [lenst. ITacTol.

5. Omynbcnu u ux cBoicTBa. [lomydyenue. Tunsl smynbcuil. OMyJIbraTopbl 1 MEXaHU3M UX
neiictBusi. O6parienue Gpa3 SMyJIbCHHA. Y CTOMYMBOCTH SMYJILCHI U ee HapyIlieHHe. PakTopbl
YCTOMYHUBOCTH dMYJIbCUH.



6. Koanecuennus. CBoMCTBa KOHIIEHTPUPOBAHHBIX M BBICOKOKOHLIEHTPUPOBAHHBIX 3MYJIbCHH.
[Ipumenenre cycnieH3ui 1 SMYJIbCUI B (hapMaIlnu.

Tema 7

MuueJssipHble JUcepCHbIE CHCTEMbI

1. Konouasele cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-AaKTUBHBIMU BEIIECTBAMHU.

2. Munennoo6pasosanue B pactsopax MIIAB. Tepmonnnamuka Munenioo0pa3oBaHusl.
Kputndeckast KOHIIGHTpaLUs MUILIEIIO00pA30BaHUsA, METO/IbI €€ OIPEICIICHHS.

3. Comobunu3zanus u ee 3HaueHue B papMaluu.

4. MunesisipHble KOJJIOUIHBIE CUCTEMBI B (papManuu.

Tema 8

Beicokomounexysipubie coenHeHusi (BMC) u ux pacrBopsbl.

1. MonexynspHsle Komutonanbie cucteMsl. MeTtoasl nosydyenuss BMC. Knaccet BMC.

2. CoiicTBa moJuMepHbIX Lenei. 'mokocts neneil nonumepos. BHyTpeHHee BpallleHHe 3BEHbEB
B Makpomosekysnax BMC.

3. Kpucrannmmaeckoe u amopdHuoe coctosiune BMC.

4. HabOyxanue u pactBopenne BMC. Mexanusm HaOyxanus. TepmoauHaMuka HaOyXaHUs U
pactBopenust BMC. Bnausiaue paznuusbiX (hakTOpoB Ha CTeNeHb HaO0yxaHusl. JIMOTporHbIie psabl
HOHOB.

5. YenbHas, npUBEeCHHAS U XapaKTEpUCTUUYECKasl BA3KOCTh. Y paBHeHue llITaynuHarepa u ero
Moudukanms. OnpeaeneHue MOJISIPHONW Macchl MOJIMMEpPa BUCKO3UMETPUIECKUM METOOM.

6. [TomumepHbIe HEITEKTPOIUTHI U MONUAIEKTPOonuThl. [Tonnamdonurer. M3o03nexkTpuueckas
TOYKa MOJIMaM(pOIUTOB U METO/IbI €€ ONpPEACTICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcmoTnueckoe JaBieHrue pacTBOPOB MOJIMMEPHBIX
HeaeKTpoauToB. OTKIIOHEeHUE OT 3akoHa Baut — [N'odda. Ypasuenue ["amiepa. Onpenenenue
MOJIIPHOW Macchl MOJIMMEPHBIX HEATEKTPOIUTOB. MeMOpaHHOe paBHOBecue JJoHHaHa.

8. ®akTops! ycroitunBocTy pactBopoB BMC. BricanuBanue, oporu BeICaJIuBaHUs.
JInotpormnHsie psabl HOHOB. 3aBUCHMOCTb ITOPOTrOB BhICAJIMBaHUA mosnamMponnutoB ot pH cpenpl.
9. Koanepauusa. MukpokoanepBanus. buojgornueckoe 3HaueHne. MukpokarncyiupoBaHHe.

10 3actynneBanue. BausiHue pa3ianuHbIX (PaKTOPOB HA CKOPOCTh 3acTyAHEBaHUs. THUKCOTPOIHS
cryaneit u reneil. Cunepesuc cryaneit. Ctyanu B papmanuu. Anddys3us u nepuoaudeckne
peakyu B CTYIHAX U TeIsX.

Kpumepuu ¢popmuposanus ouenox no KOHMpOIbHbIM MOYKAM (KOHMPOJIbHblE Padombl;
KO10K8UYM)

(21 GamnoB) - craBHUTCS 3a pabOTY, BHIMOJIHEHHYIO IMOJIHOCTBHIO 0€3 OIMMMOOK M HEJ0YETOB;
oOydaromuiics JTeMOHCTPUpPYET 3HaHUE TEOPETHUECKOTO M MPAKTUYECKOro Marepuaia Mo Teme
MpaKTHIecKoi paboTsl, permeno 100% 3amaq;

(18 6annoB) — craBuTCA 3a pabOTY, BHIIOIHEHHYIO IOJHOCTBIO, HO NIPY HAJIMYHMHU B HEH He
Oornee ogHOM HErpyOoi OMMOKM M OJHOTO HejodeTa, He Oosnee Tpex HemaodeToB. OOyJarommiics
JEMOHCTPHUPYET 3HAHUE TEOPETUUECKOr0 M MPAaKTHMYECKOTro MarepHaia Mo TeMe IMPaKTHYeCKOH
paboTHI, JOMyCKast He3HAUMTEbHBIE HETOYHOCTH TP PELIeHUH 3a/1a4, pemeno 70% 3amad;

(12 6amna) — craBurcs 3a paboTy, €M CTyIEHT MPAaBUIBHO BBITIOJIHII He MeHee 2/3 Bcel
paboThl WM MOMYCTHJI HE Oojiee OJHOW TpyOOl OMMOKM W JABYX HEIOYETOB, HE OoJiee OIHOU
rpy0oil u onHOM HerpyOoi ommOKku, He Oojee Tpex HerpyObIX OIIMOOK, OJHOM HerpyOoil.
OOyyJaromumiicsi 3aTpyIHSACTCS C TMPABUIBLHOW OICHKOW MPEJIOKEHHOW 3a/a4M, JaeT HETOTHBIN
OTBET, penieHo 55% 3amau

(0-11 OGamnoB) — cTaBUTCS 3a pabOTy, €CIU YUCIIO OIIMOOK W HEJOYETOB MPEBBICHIIO HOPMY
JUTsL OLIGHKM 3 WJIM TIPaBUJIBHO BBITIONTHEHO MeHee 2/3 Bceil paboThl. OOyuaroumiicss JaeT HEBEPHYIO
OLIEHKY CHUTYyaIH, pemeHo MmeHee 50 % 3amau.



5.4.Tecmoevie 3a0anusa (konmponupyemas komnemenyusa OIIK-1):
Hoanwiii nepeuenv mecmossix 3a0aHull NPEOCINAsIeH 6
DOUC — http://open.kbsu.ru/moodle/course/view.php2id=3302

IIpuMepbI TeCTOBBIX 3aIaHUM

I:

S: Cucrembl, KOTOpble OOMEHHBAIOTCS C OKPY>KAIOLIeH Cpeaoi 3Heprueid, HO He BEeIIECTBOM
Ha3bIBAIOTCA:

+: 3aKpBITBIMU

: UI30JINPOBAHHBIMU

: TOMOT'€HHBIMH

: OTKPBITEIMU

I:

S: Hayka 0 B3auMOINpEBpaIICHUAX PA3IMYHBIX (OPM SHEPTUM M 3aKOHAX 3TUX NpEeBpallleHUN
Ha3bIBACTCS:

+: TepMOAMHAMUKON

: TEePMOXHMHEN

: KHHETUKOH

: MOJICKYJISIpHON (DU3UKOH

I:

S: Teno wmnm rpynma Tesl, HAXOJALIUMXCS BO B3aUMOJEHUCTBUM, MBICICHHO WM pPEalbHO
000Cc00JIEHHBIE OT OKPY’KAIOIIEH Cpe/Ibl Ha3bIBACTCS:

+: TEpMOIMHAMUYECKON CUCTEMOM

-: pazon

-: TOMOI€HHOU CUCTEMOM

: TETEPOT€HHON CUCTEMOI

I

S: Cucrema, BHyTpU KOTOPOH HET MOBEPXHOCTEH, Pa3/IEAIOMIUX OTINYAIOIINECS O CBOMCTBAM
YaCTHU CHCTEMBI HAa3bIBACTCH:

+: TOMOT€HHOH CHUCTEMOM

-: pazon

: TEPMOJIMHAMUYECKON CUCTEMOU

: TETEPOT€HHON CUCTEMOI

I

S: Cucrema, BHYTpH KOTOPOM MPHUCYTCTBYIOT MOBEPXHOCTHU, Pa3ACISAIONIME OTIWYAIOLIUECS MO
CBOMCTBAM YaCTH CHCTEMEI Ha3bIBACTCS:

+: TeTEepOreHHON CUCTEMOM

-: pazon

: TEPMOJIMHAMUYECKON CUCTEMOU

: TOMOT€HHOM CUCTEMON

I:
S: CoBOKymHOCTh TOMOT€HHBIX YacTel reTepOreHHON CUCTEMBI, OIMHAKOBBIX MO (PU3UYECKUM U
XUMHUYCCKUM CBOﬁCTBaM, OTlIeJ'IéHHaSI oT )IpyFI/IX '—IaCTef/'I CUCTEMBI BUOAUMBIMU HOBerHOCTSIMI/I



paszena Ha3bIBACTC:

+: dazoit

- TETEPOr€HHONW CUCTEMOM

- TEPMOJAMHAMHUYECKON CUCTEMO
-: TOMOT'€HHOH CHUCTEMOM

Kpumepuu chopmuposanusn oyenox no mecmogvim 3a0anuim:

(9 GamnmoB) — moONy4arOT OOYYArOIIMECs C TMPaBWJIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe BONpPOCkl. BrimonneHo 100 % npeanoxkeHHbIX TECTOBBIX BOIPOCOB;
(7 GammoB) — mONy4arOT OOYYArOIIMECs C TMPABWJIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe BONPOockl — 80 —99 % ot ob1iero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;
(5 GamnmoB) — moONy4arOT OOYYaroOIIMECs C TMPaBWJIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBbIe BONPOCckl — 60 —79% oT 00111ero 00beMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;
(0-4 OamnoB) — momy4aroT OOydaromuecss NPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha
TeCTOBBIE BONPOCkl — MeHee 40-59 % oT obmiero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwt 0na coauu rkzamena, Konmpoaupyemasn komnemenyusn (OIIK-1).

3K33Mel-[all]/l0lﬂ-lble BOIIPOCHI MO TUCHUIIJIMHE «Pusnyeckas M KOJUIOMAHAS XUMHUD»

Yacrsl

Tema 1 BBenenue. OcHOBHbIE MOHSATHSI XUMHYECKOI TepmoanHamMuku. HyeBoe u nepsoe
HA4YaJ1a TePMOJAMHAMMKH.

. Ilpeamer, 3aauu, pa3aeiibl, METOAbI, UCTOPUS Pa3BUTUA (PU3NIECKON XUMHUH

. UneanbHble 1 peaabHbIE Ta3bl.

. OCHOBHBIE IOHATUSA XUMHUYECKON TEPMOIMHAMUKH.

. HyneBoe Hauamno (HyneBoi 3aKOH) TEPMOIUHAMUKH.

. IlepBoe Hauazo (mepBbIi 3aKOH) TEPMOAMHAMHUKHY.

. HexpyroBsie npoueccsl.

. Tepmoxumus. 3axoH ['ecca.

. 3aBUCUMOCTb TEIIOBBIX 3(PPEKTOB OT TemIepaTypsl. Y paBHeHue (3akoH) Kupxroda.
Tema 2 Bropoe u TpeTbe HaYaIa TEPMOAMHAMHMKH. JHTPONHS. XapaKTePUCTHYECCKHE
¢pynkuun. TepMoguHaMuKa XMMHYECKOr0 pABHOBeCHS.

1. ®opMyIMpPOBKHM BTOPOro Hayaja TEPMOJAUHAMUKH.

2. DHTpONUS.

3. Huxn Kapso.

4. O61iee COOTHOLIEHHUE JIJIsl IEPBOTO M BTOPOr'O Havyall TEPMOJAUHAMUKH.

5

6
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. I3MeHeHune 3HTPONMHU B PA3IUUHBIX MPOLIECCAX B 3aKPBITOM CUCTEME.

. TpeTbe Ha4aI0 TEPMOAMHAMUKH.
7. Xapakrepuctuyeckue pyHkuu. TepmoauHaMmuueckue NoTeHIuansl. DHeprus Ienpmronbua
(cBoOOHAs HHEprUs). DHeprus [ md0ca (cBoOOHAS YHTAIIBITHS).
8. TepmMoaMHAMHYECKUE YCIOBHS CaMOIIPOM3BOJIBHOTO MIPOTEKaHUS MIPpoIiecca U JOCTHKEHUS
COCTOSIHUSI paBHOBECHSI.
9. Xumnyeckuii noreHuan. @yruTuBHOCTh M aKTUBHOCTh. CTaHJapTHOE COCTOSHUE BELIECTBA.
10. YpaBuenus ['n66ca-I'enpmronbia.
11. [loHATHE O XUMUYECKOM paBHOBECUH. TepMOIUHAMUYECKHE YCIOBUS XUMUYECKOTO
paBHOBECHSI.
12. 3akoH AEHWCTBYIOLIMX Macc U €ro TepMouHaMuyeckoe o0ocHoBaHue. CBs3b MEXKIY
KOHCTaHTaMH XHMHUYECKOTO PAaBHOBECHS, BRIPAKCHHBIMU PA3ITUYHBIMU CTIOCOOAMH.
13.YcnoBHas KOHCTaHTa PAaBHOBECHS.
14. YpaBHeHue U30TepMbl XUMUUECKOH peakiuu (u30TepMbl Bant - ['odda).
15.3aBUCMMOCTb KOHCTAHTBl XMMHUYECKOTO PAaBHOBECHS OT TeMIepaTypbl



16. OcoOeHHOCTH I'eTepPOreHHBIX XUMHUECKUX paBHOBecH. CriocoObl pacyeTa XMMUYECKUX
paBHOBECHIA.
Tema 3 Tepmoannamuka (pa3oBbIX paBHOBecHii. PaBHOBecHsi TBepaAbIX M JKMAKHX (a3 B

ABYXKOMIIOHEHTHBIX

cucTeMax.

1. OCHOBHBIE TOHSTHSI.

2. TepmoauHaMu4ecKue yciaoBus (pa3oBOro paBHOBECHSI.

3. [IpaBuio ¢a3 'n66ca.

4. ®azoBbIe IEPEXOBI.

5. OZHOKOMITOHEHTHBIE 3aKPBITHIC CHCTEMBI.

6. Ypasuenue Knaneiipona — Knaysuyca.

7. AnarpaMMbl COCTOSIHUSL OMHAPHBIX CUCTEM — AMarpaMMbl MJIAaBKOCTH.

8. buHapHbIe cuCTeMbl HEU30MOP(PHO KPUCTAIUTM3YIOLINXCS BEIIECTB ¢ MPOCTOM IBTEKTHKON (HE

00pa3yroIUX XUMUYECKHE COSMHEHNS).

9. Cucremspl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B Ipyre
(KpHCTaNTM3UPYIOMIUXCS U30MOPGHO) KaK B JKUIKOM, TaK U B TBEPJIOM COCTOSIHUHU, HE
00pa3yIoMIUX XUMHUYECKIX COCIMHEHUH.

10. Cuctemsl ¢ HEOTPAaHUYEHHOW B3aUMHOW PACTBOPHUMOCTBIO KOMIIOHEHTOB B KMJIKOM
COCTOSIHUH, HE 00pa3yroIuX XUMUYECKHE COSTMHEHUSI.

11. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3yIOT yCTOWYHBBIE (TUIABSIIUECS KOHTPYIHTHO)
XUMHUYECKUE COCTUHEHMSL.

12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3ylOT HEYCTONYMBBIE (TUIABSIILIUECS HHKOHTPYIHTHO).
Tema 4 PaBHoBecHs KUAKHII PACTBOP — AP B ABYXKOMIIOHEHTHBIX 3aKPBITBIX CHCTEMAaXx.
PacTBopbl.

1. OcHOBHBIE IOHATHS.

2. Knaccudukanus OMHApHBIX )KUJIKUX PacTBOPOB.

3. 3akoH Payiis u ero TepMoIMHaAMHU4YeCKOE 0OOCHOBAHUE.

4. 3aBUCUMOCTb JaBJICHUS HACBILIEHHOIO Mapa HaJl paCTBOPOM OT COCTaBa pacTBOpa. 3aKOHbI
KonoBasosa.

5. B3anmocBs3b COCTaBOB paBHOBECHBIX KHMJIKOHM (ha3bl U Mapa B OMHAPHBIX CUCTEMax
MIOJIHOCTHIO B3aUMHO PacTBOPUMBIX KUAKOCTEH. [IpaBumiio peruara.

6. OcHoBHbIe THIIBI AUarpaMM kurenus (P = const) u nuarpamm ynpyroctu napa (T = const) s
OMHAPHBIX CHCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.

7. 3akoHbI Bpesckoro.

8. HarpeBanue n oxJyiaxJieH1e OMHAPHON CMECH JIETY4HX KUJAKOCTEH.

9. Ileperonka u peKTUGUKALIUS.

Tema S buHapHble cMeCH KHAKOCTEH ¢ OrPAHMYEHHOH B3AaUMHOM PAaCTBOPHMOCTBIO.
Pacnipenesienne TpeTbero KOMIOHEHTAa MeKAY ABYMSI HECMEIIUBAIIUMUCS KUAKUMH
¢azamu. Ikcrpakuus. CBoiicTBa pa3daBJIeHHbIX PAaCTBOPOB.

1. bunapHble CUCTEMBI, B KOTOPHIX B3aUMHasi paCTBOPUMOCTD KUAKOCTEH yBEINUUBAETCS C
pOCTOM TEMIIEPATYPBHI.

2. bunapHbie cuCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUIKOCTEH YBEIUYUBACTCS C
MTOHWKEHUEM TEMIIEPATYPBHI.

3. buHapHbI€ KUAKNAE CUCTEMBI C BEPXHEW U HWKHEH KPUTUYECKUMH TEMIIEpaTypaMu
pacTBOpeHHUs.

4. PaBHOBecHOE JJaBJIC€HHE HACBIILIEHHOTO Mapa HaJl CMEChIO JIBYX JKUIKOCTEH, HE
PacTBOPSIOLINXCS HEOTPAHUUEHHO IPYT B IpYyTeE.

5. IleperoHka ¢ BOASIHBIM ITapOM.

6. 3axoH pacnpeaenenus Hepucera. KoncranTa pacnpenenenus.

7. Oxcrpakuus. Koaddurnment pacnpenenenus. Crenenp u3piedeHus (hakTop U3BICUEHUS,
IIPOLIEHT 3KCTpakuun). MakTop pa3fesieHus ABYX BEIIECTB. Y CIIOBUS PA3/AEICHUS IBYX BEILIECTB.
KoncranTa skcTpakumm.



8. Binsinue pa3nuyHbIX (aKTOPOB Ha MPOLIECCHI AKCTPAKIMHU (BIMsSHUE 00beMa IKCTpareHTa u
qiciia OCeI0BaTeNIbHBIX IKCTpaKkuil; BiusHue pH BoaHOM (a3bl; nCcroap30BaHue
MacCKHPYIOIMX ar€HTOB; B3aUMHOE BIUSHUE dKCTPArupyEMbIX BELLECTB; II0JJaBICHHE
skcTpakiun). [IpuMeHenne sKCcTpakiuy B papMaruu.

9. KonnuratueHbIE CBOWCTBA PaCTBOPOB.

10. I1oBbIIEHHE TEMIIEpATypbl KMIIEHUS PACTBOPA HEJIETYUYEro BEIIECTBA 10 CPABHEHUIO C
TEeMIEepaTypoil KUIEHUS YUCTOTO pacTBOPUTENL. DOYIHOCKONHUs (30YTHOMETPHS).

11. I[lonmxeHne TeMnepaTypsl 3aMep3aHus paCTBOPA HEJIETYYEro BEIIECTBA IO CPABHEHHIO C
TEMIIEPATYPOH 3aMep3aHMsl YUCTOro pacTBopuTelnd. Kpuockomnusi.

12. Ocmoc. ObpaTHbIit ocMoc. YabTpaduabTpanus.

13. Onpenenenue MOISIPHON MacChl paCTBOPEHHOT'O BEIIECTBA [0 OTHOCUTEIILHOMY
YMEHBIIICHUIO JaBJICHHS HACBHIILIEHHOTO Mapa pacTBOPUTEIISI HaJl paCTBOPOM.

14. PacTBOpUMOCTB I'a30B B JKUAKOCTAX. 3aKoH I'eHpu. YpaBHeHue CeueHoBa.

Tema 6. PapHoBecusi B pacTBopax 3J1eKTpouToB. IIpoTo/imTHyeckue paBHOBeCUsI B
BOJHBIX PacTBOPAX ¢Ja0bIX JIEKTPOIUTOB. BydepHbie cucTeMsbl (pacTBOpBbI).

1. IIpoBOAHMKYM NIEPBOTO U BTOPOTO POJIA.

2. Teopus 3IEKTPOIUTHUECKON AUCCOLMALINN

C. AppeHnnyca.

3. 3akoH pa3Benenus OcTBaibiaa.

4. AKTUBHOCTb ¥ KO?()(PHUIIMEHTHI aKTUBHOCTH 3JIEKTPOIUTOB.

5. IIpoTonuTHyeckre paBHOBECHS B BOJHBIX PaCTBOPAX.

6. [IpoTonuTHyeckre paBHOBECHS B HEBOJAHBIX PACTBOPUTEIISX.

7. PaBHOBeCHS B pacTBOpax KUCJIOT U ocHOBaHMH. KoHcTaHTa KuciaoTHOCTH U pH pacTBOpoB
cinabpix kucinoT. Koncranta ocHoBHocTH M pH pacTBOpoB ci1a0bIX OCHOBaHUH.

8. I'maponns. KoHcTaHTa 1 cTtenenb ruaposnsa. Berurcnenue 3Hauenuii pH pactBopos cone,
IOJIBEPraroIIUXCs TUAPOIIH3Y.

9. Bydepnsie cuctems! (pactBopsl). 3HaueHust pH OydepHbix pacTBopoB. bydepnas cucrema,
cozepxarias ciadyro KHCIOTY U ee colib. bydepnas cucrema, comeprkamias ciaboe OCHOBaHUE U
ero coiib. bydepnas emxocts. 3HaueHne 0y(depHbIX CHCTEM.

Tema 7. PacTBOpBI 3J1€KTPOJMTOB B HEPABHOBECHBIX YCJIOBHAX. DJIEKTPONPOBOJIHOCTH
PACTBOPOB 3JICKTPOJIUTOB

1. CkopocTb IBM>KEHHS HOHOB B pacTBope. Ynciia nepeHoca HOHOB.

2.Y nenbHas 31EKTPONPOBOIHOCTD (yA€IbHAas dJIEKTPUUECKask IPOBOAMMOCTh) PaCTBOPOB
JIEKTPOJIUTOB.

3. DKBUBaJICHTHAsI U MOJISIPHAS SJICKTPONPOBOAHOCTD (IJEKTPUUECKasi IPOBOIUMOCTD )
pacTBOPOB DJIEKTPOIUTOB.

4. 3akoH He3aBUCUMOTO ABM>KEeHH HOHOB Komnbpayia. [IpenenbHble NOABUKHOCTH HOHOB.

5. [IpuMeHeHne TeOpHH CUIIbHBIX 3JIEKTPOIUTOB U1 00BICHEHUSI OCOOCHHOCTH
AJIEKTPONPOBOIHOCTH PACTBOPOB.

6. Oco0eHHOCTH AIIEKTPOIIPOBOTHOCTH PACTBOPOB AIEKTPOJIIUTOB B HEBOJHBIX PACTBOPUTEIISIX.
OO6pa3oBaHne HOHHBIX ACCOIIATOB.

7. OnpeneneHue IEKTPOIPOBOJHOCTH PACTBOPOB.

8. IIlpuMeHeHune MeToaa 3IEKTPOIPOBOAHOCTH (KOHAYKTOMETPUN) JIJISl OTIPEIETICHUSI CTEIICHH,
KOHCTAHTbI M TEPMOJUHAMHUYECKHUX XapaKTEPUCTHUK Mpoliecca AUCCOIHAINU cIaboro
JIEKTPOJINTA.

9. [IpuMeHeHne KOHAYKTOMETPUY AJIsl OTIpeAeNICHUS] KOHIIEHTPAIlMM PACTBOPEHHBIX BEIIECTB.
KonaykromeTpruueckuil aHanu3 JUisi ONPEAENICHNsT KOHIEHTPALMU PaCTBOPEHHBIX BEIIECTB.
Konaykromerpruueckuit ananus (mpsiMasi KOHIYKTOMETPHUSL, KOHAYKTOMETPUYECKOE
TUTPOBAHUE).

Tema 8. J1ekTpoAHBIE NOTEHUUAJBI U dJIeKTPoABHAKYIIHMe cuibl (IC).
JJleKTpOXUMHUYecKHUe (rajJibBaHn4YecKne) 3jieMeHThl U Henu. [lorenuuomerpusi.



1. OcHOBHBIE IOHATHS.

2. MexaHn3M BO3HUKHOBEHUS IEKTPOJIHOTO MOTEHIMANIA. /[[BOMHOM 3JIEKTPUYECKHM CITON.
3. 3aBucumocts D/IC raapBaHUYECKOIrO IEMEHTA OT aKTUBHOCTEN pEareHTOB. Y paBHEHUE
HepHncra.

4. Knaccugukarysi oOpaTUMBIX 3JIEKTPOI0B. Y paBHeHUs: HepHcTa 1715 MOTEHIIMAIOB
3JIEKTPOJIOB NIEPBOI0, BTOPOTO POJia, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX U MEMOpPaHHbBIX (MOH —
CENIEKTUBHBIX ) AJIEKTPO/IOB.

5. XMMHY€ECKHE TaJIbBAHNYECKHE 1IEITH.

6. KoHIleHTpalinoHHbIE ralbBaHUYECKHUE LIEMH.

7. Audpy3MOHHBIN MOTEHIIHAT.

8. Onpenenenne TEpMOAMHAMUYECKUX XapPaKTEPUCTUK U KOHCTAHT PABHOBECHUS PEAKIIMM Ha
ocHoBaHMM n3MepeHui IJ1C raapBaHUYECKUX LENEH.

9. Ilpumenenue nzmepernii /1C ranbBaHMUECKUX 3JIEMEHTOB Ul ONPEEIICHUS KOHIEHTpauil
pactBopoB. [loTeHunomeTpus (mpsmas MOTEHIIMOMETPUS, TOTEHIIUOMETPHUUECKOE TUTPOBAHHE).
10. U3mepenne O/1C raibBaHUYECKUX JIEMEHTOB.

11. XrMuueckrie HICTOYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

12. DnekTpoxuMuYecKkasi KOppo3usi METAJUIOB. METObI 3alUTHI OT KOPPO3UH.

Tema 9. Kunernka XuMH4YeCKHX peakuuid. 3aBUCHMOCTb CKOPOCTH PEAKIUH OT
Temneparypbl. O01ue TeOpuH XMMHYECKONH KMHETHKH.

1. OCHOBHBIE MOHSTHSI.

2. @opmanbHasg XMMUYecKas KUHETHKa peakiMid B Ta30BoM (haze: KWHETUYECKH HeoOpaTuMble
peakiuu nepBoro, BTOPOro, TpPEThero, APoOHOTO, HYJIEBOIO MOPSAIKA.

3. Mero/ibl onpenienieHus MopsiJika peakuuu (MHTerpaibHble, JudQepeHnranbHbie).

4. ®opManbHasi KHHETHKA HEKOTOPBIX CIOXKHBIX peakluii: o0paTuMble, MapajjielbHble,
IIOCJIEI0BATENbHBIE, CONPSKEHHBIE PEaKIUU.

5. I[IpaBuno Baut — lN'odda.

6. YpaBHeHue AppeHnuyca.

7. Onpenenenye SHEPriuy AKTUBAIMH U MTPEIPKCIIOHEHIIMATbHOTO MHOKHUTENS YPaBHEHUS
AppeHnyca.

8. Cs3b Mexy kodpduunentom Bant — 'odda 1 sHeprum akTuBaum.

9. Teopus akTUBHBIX CTOJIKHOBEHMH. I nniote3a AppeHuyca o CylecTBOBaHUHM AKTUBHBIX
MoJieKy1. Teopusi akTUBHBIX OMHAPHBIX coyaapeHuil. [IpuHIMNI cTalmoHapHBIX
(KBa3uCTalMOHAPHBIX ) COCTOSTHUM.

10. Teopus nepexoIHOTO cOCTOAHMSI. OCHOBHBIE MOJOKEHNS U JOMyIeHUs Teoprur. OCHOBHOE
ypaBHeHHe Teopuu. TepMmoanHamuueckas (KBa3sUTepMOAMHaMU4ecKasi) popmMa OCHOBHOTO
ypaBHEHHUS TEOPUH.

Tema 10. Kunernka peakumnii HeKOTOpbIX TUNIOB. KHHeTHKA reTeporeHHbIX NMPOLECCoB.
KuHeTHKa 3/IeKTPOXMMHYECKHUX NPOLIECCOB.

. OCOOEHHOCTH KUHETUKU PeakLuii B pacTBOpax.

. Kunetnka poToxumMuuecknx peakiimid.

. OCOOEHHOCTH KUHETUKHU LEMHbBIX PeaKLni.

. OCHOBHBIE CTaJIUU T€TEPOreHHBIX MPOLIECCOB.

. Auddysus. 3akonsl Ouka. Kospdunment nupdysun.

. Oco0eHHOCTH IPOTEKaHUs peakiuii B TBepAoH ¢aze. TormoxuMudyeckue peakiuu.

. 3axkoHsbI 3nekTponuza Dapazes.

. CKOpOCTB 3JIEKTPOXUMHUYECKUX PEAKITUH.

9. Ilonspu3zanus 3JIEKTPOJIOB.

10. BiimssHME TeMriepaTypbl Ha CKOPOCTh 3JEKTPOXUMHUYECKUX PEAKIIUM.

11. AMnepomeTpuiecKkoe TUTPOBAHUE.

12. Kynonomerpusi.

Tema 11. Katanu3

1. OCHOBHBIE MOHSTHSI.
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2. OCHOBHbIE OCOOCHHOCTHU KaTaTUTUYECKUX PEaKLUil.

3. 'omorenHsIi kaTanu3. ' OMOreHHOKaTAIMTUYECKHUE PEAKIUU C YYACTUEM OJHOIO U IBYX
UCXOAHBIX BelecTB. KMCI0THO-0CHOBHOM KaTanu3 B pacTBopax. Ilonsarue o
METAJTIOKOMIIJIEKCHOM KaTaJIn3e.

4. @epmeHTaTHBHBIN KaTtanu3. CymHOCTh ()epMEHTATUBHOTO KaTalln3a, KWHETHKA
(epMEeHTAaTUBHBIX PEAKIIHII.

5. 'ereporennslii katanus. OcHOBHBIE OHATHS. KHeTHUECKHEe 0COOEHHOCTH TeTePOTreHHO
KaTaJUTUYeCKUX peakuuil. Teopun rereporeHHOro Karanusa (MyJbTHILIETHAS Teopus A.A.
banannuna, Teopus aktuBHbIX aHcamOuielt H.W. KoGo3esa, anektponnas teopus). CoBpeMEeHHBIE
TEHJICHIINN Pa3BUTHS TEOPUM TE€TEPOreHHOIO KaTaln3a.

Yacrs 2

Tema 1 [Ipeamer, 3a1a4u U MeTOAbI KOJLUIOMIHON XUMHUH. /[cniepcHbIE CHCTEMBI.

1. OcHOBHBIE ATAIbI Pa3BUTHS KOJUIOMJAHON XUMUU. POJIb OT€UECTBEHHBIX U 3apyOeKHbBIX
YUYEHBIX B Pa3BUTHH KojutouaHoi xuMmuu (A.B. lymanckuii, B. OctBansa, H.I1. Ileckos, IT.A.
Pebunnep).

2. 3HayeHue KOJUIOMIHOW XMMUU B pa3BUTHH (hapMariuu.

3. Ctpykrypa aucnepcHbix cucteM. JlucnepcHas ¢asza, nucnepcHas cpena. CreneHb
JUCIIEPCHOCTH.

4. Knaccudukanus JUCIEPCHBIX CUCTEM: 110 arperaTHOMY COCTOSIHMIO TUCTIEPCHOM (a3bl U
JMCTIEPCUOHHOM Cpe/ibl, 0 XapaKTepy B3auMOJCHCTBUS AUCTIEPCHON (ha3bl ¢ AUCHEPCUOHHON
CpeloH, 1o MOABMKHOCTH TUCTIEPCHOM (a3bl.

5. MeTopl OJTy4eHusl ¥ OUYUCTKHU KOJIJIOUJHBIX pacTBOPOB. Jlnanus, aJeKTpoaranus,
yIbTpapuIbTpaLysL.

Tema 2 TepMoanHaMHKa NOBEPXHOCTHBIX SIBJICHUI

1. TepmoarHaMuKa MOBepXHOCTHOTO ciiosi. [loBepxHocTHast aHeprus ['166ca 1 moBepXHOCTHOE
HaTsLKeHHE. MeTobl onpeiesieHusl TOBEPXHOCTHOrO HaTshkeHMsl. KpaeBoil yron cMaunBaHusl.
3aBUCUMOCTh TOBEPXHOCTHOTO HATSKEHUSI OT TeMriepaTtypbl. CBs3b MOBEPXHOCTHON IHEPTHH
I'n606ca 1 MOBEepXHOCTHOM SHTAIBIUU. DHTAIBINSA CMauuBaHUs U K03 durueHt
TUIPO(PHUIBHOCTH.

2. TepMoarHaMHUKa MHOITOKOMITIOHEHTHBIX CUCTEM C yUY€TOM ITOBEPXHOCTHOM 3HEPIUH.
Ancopbuus Ha rpaHuiie pasaena (as. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIE
BeliecTBa. M30TepMa oBepXHOCTHOrO HaTsKeHus. Y paBHeHue llIumkosckoro. [ToBepxHocTHAs
aAKTUBHOCTb.

3. MonekynspHble MeXaHU3MbI aacopOruu. OpHueHTalus MOJIEKYJ B TIOBEPXHOCTHOM CJIO€.
Ornpenenenre Mmomaay, 3aHIMaeMOW MOJIEKYJION ITOBEPXHOCTHO-AaKTUBHOIO BEIIECTBA B
HACBIIIEHHOM a/ICOPOLIMOHHOM CJI0€, U MaKCUMAaJIbHON JJIMHHBI MoJieKyibl [TAB.

4. TepMoaMHAMUYECKUI aHATN3 aJICOPOITMH. Y paBHEHHE U30TEePMBI agcopommu ['ndoca.
@aKTophbl, BAUSIONIME HA a/ICOPOLIMIO T'a30B U PAaCTBOPEHHBIX BellecTB. MOHOMOJIEKYIIIpHAs
azcopOITusi, ypaBHEHHE H30TepMBI aacoporuu JIearmiopa, Opeitnanuxa. [lomumonexysipaas
ancop6buus. KanumuispHas koHaeHcanus, abcopOuus, XeMocopous.

5. AncopOuus snexktponutoB. Hecriennduaeckas (3KkBUBasIeHTHAS) aIcOPOIIHSI HOHOB.
N36upatensHas agcopOiust noHoB. [Ipasuiio [Tanera — @asHca. MoHooOMeHHast afcopOIus.
Nonwuts! u ux xnaccuduxanus. OOMeHHas eMKocThb. [IpMeHeHrne HOHUTOB B hapMaluu.

6. Xpomarorpagus (M.C. Liger). Knaccudukanus xpomatorpapuueckux METOI0B MO TEXHUKE
BBITIOJTHEHMSI U 110 MeXaHU3MYy mnpotiecca. ['enbunbrpanus. [Ipumenenue xpomatorpaduu B
bapmaryu.

Tema 3 MoJiekyJIsIpHO-KHHETHYECKHE M ONITHYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM

1. BpoyHoBckoe aBmkeHue, M dy3ns, OCMOTHUECKOE JaBJICHHE.

2. CenumenTanus. CeMMEHTAlMOHHAS YCTOMYMBOCTh U CEIMMEHTAIIMOHHOE PABHOBECHE.
CennMeHTallMOHHBIN METO]] aHATIN3A.

3. PaccesHue u noryiomeHue cBera. Y paBHenue Pases.



4. Typouaumetpus. Hedenomerpusi.

5. YIpTpaMUKPOCKONUS U JIEKTPOHHAS MUKPOCKOIIHS KOJJIOMIHBIX CUCTEM.

Tema 4 CTpoeHune H 3JIeKTPHYECKHUI 3apsL YACTHI ANCIIEPCHOM (a3bl.
DJIeKTPOKHHETHYECKHE SIBJICHUS

1. IIpupona 3neKTpu4YeCcKuX SBJIECHUI B IUCIIEPCHBIX cUcTeMaxX. MeXaHn3M BOSHUKHOBEHHUS
AIIEKTPUYECKOr0 3apsa Ha rpaHuLe pa3zaena IByX (pa3. CTpoeHHne JBOMHOIO AIEKTPUIECKOro
ciosi. Muuesuia, CTpO€HHE MULIEIUIBI 307151, 3apsi/i U JIEKTPOKMHETUUECKUN TOTEHIIUAI
KOJUIOMJIHOM YaCTHUIIEI.

2. BiusiHue 37€KTPOIUTOB Ha JIEKTPOKUHETUUECKUI TOTEHIMAI. SIBJIeHNE TIepe3apsaaKu B
JUCIIEPCHBIX CUCTEMAX.

3. NEKTPOKUHETHYECKHE SBJICHUS. DnekTpodope3. CBA3b AMEKTPOPOPETUIECKON CKOPOCTH
KOJUTOMJIHBIX YaCTHUI C UX AJIEKTPOKUHETHYECKHUM MOTEHIIMaIoM (ypaBHeHUe | enbmrosnpla —
CMOIyX0BCKOr0). DekTpodopeTrrnieckas HOJBMKHOCTb. DIEKTPOPOPETHUECKIE METOIbI
uccren0BaHus B (hapMaIuu.

4. DnekTpoocMoc. DIEKTPOOCMOTHYECKOE U3MEPEHHE IIEKTPOKUHETUYECKOTO TOTEHIIAAA.
[IpakTHyeckoe mpUMeHEeHHUE EKTPoocMoca B (hapMaluu.

Tema S YcToNYMBOCTL M KOATYJIAIHUA JUCIIEPCHBIX CHCTEM

1. Kunetnueckas ¥ TepMOJIMHAMHUYECKAs: yCTOMYMBOCTD AUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIs] YacTULl AUcnepcHOi ¢a3pl. DaKTOphl yCTOHUMBOCTH.

2. Koarymsmus u paxTopsl, ee Boi3biBatonue. Kuneruka xoarymsiiuu. [lopor koarynsuuu, ero
onpeaenenue. Koarynsamus 301ei cMECSIMU JIEKTPOJIUTOB.

3. NeneobpazoBanue (>kenarnaupoBanue). Kommonmanas 3amura. ['eTepokoaryisimsi.
Ilentu3anus.

4. Teopuu xoarynauuu. AncopOuuonHas teopusi @pelinanxa. Teopust ycToiiunBoCcTH
aucriepcHeIx cucteM [lepsruna-Jlannay-®eppes-OepOeka.

Tema 6 PasHble Kiacchl JMCIIEPCHBIX CHCTEM

1. Aspozonu u ux cBoicTsa. [lonydeHue, MOJIEKyISIPHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHasI
YCTOHYMBOCTH U (aKTOphI, ee onpeaenstomnue. [[pumenenue aspososeit B papmaruu.

2. Ilopomiku u ux coiictBa. CeKNBaEMOCTb, IPaHYJIMPOBAHUE U PACIIBUIIEMOCTD ITOPOIIKOB.
[Ipumenenue B papmariuu.

3. Cycnien3un u ux cBoiictsa. [lonyuenue. Y cToiuuBoCTh U onpeAesstomye ee (hakTopsl.
DIOKYISAIUA.

4. CennMeHTallMOHHBIN aHanu3 cycnensui. [lenst. I1acTol.

5. Omynbcnu u ux cBoicTBa. [lomydyenue. Tunsl smynbcuil. OMyJIbraTopbl 1 MEXaHU3M UX
neiictBusi. O6parienue Gpa3 SMyJIbCHHA. Y CTOMYMBOCT SMYJIBCHI U ee HapylieHHe. PakTopbl
YCTOMYHUBOCTH dMYJIbCUH.

6. Koanecuennus. CBoMCTBa KOHIIEHTPUPOBAHHBIX M BHICOKOKOHLIEHTPUPOBAHHBIX 3MYJIbCHH.
[IpumeHeHune cycneH3uii U ASMyJIbCUI B papMaiiuu.

Tema 7 Munensipubie 11crepcHbIe CHCTEMBI

1. Konnounnsele cuctemsl, 00pa3oBaHHbIE TOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMHU.

2. Munennoo6pazoBanue B pactBopax MITAB. Tepmoannamuka MULe1I000pa30BaHusl.
Kputnueckast KOHLIIEHTpaLKMs MULIEIIIO00PAa30BaHUs, METO/IbI €€ OTpeeICHUsI.

3. Comobunu3anys 1 ee 3Ha4eHUE B papMaliyu.

4. Munennsipable KOJIJIOUTHbIE CUCTEMBI B (hapMalllu.

Tema 8 BeicokomouiekyJsipabie coennHenns (BMC) u ux pactBopsl.

1. Monekynsipabie KosutonHble cuctembl. MeTtoabl nonydennss BMC. Knaccet BMC.

2. CoiicTBa NoAMMEpHBIX lenel. ' mokocTh 1eneit monumepos. BHyTpeHHee BpallieHne 3BeHbEB
B MakpoMosiekysax BMC.

3. Kpucramnmueckoe u amopduoe cocrosiare BMC.

4. Habyxanue u pactopenre BMC. Mexanusm HaOyxanus. TepMoanHaMuka HaOyxXaHUs U
pactBopenust BMC. Bnustnue pa3nuuHbIxX (pakTOpoB Ha cTeneHb Ha0yxaHus. JINOTpOIHbIE ps/Ibl
VOHOB.



5. YaenpHas, NIpUBEICHHAS U XapaKTepUCTHUECKasl BA3KOCTh. Y paBHeHue Lltaynunrepa u ero
Moaupukanus. OnpenenaeHre MOISIPHON MaccChl MOJIMMEpPa BUCKO3UMETPUUECKUM METOIOM.

6. ITonuMepHbIe HEAIEKTPOJIUTHI U MOJIUANIEKTPOIUTHL. [lonnamponutsl. M303mekTpudeckas
TOYKa MOJIUaM(OIUTOB U METOBI €€ OIPE/ICTICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcMoTHueckoe AaBlIeHUE pacTBOPOB MOJUMEPHBIX
HeanekTpoiuToB. OTkIoHeHHE 0T 3akoHa BaHT — ['odda. Ypasuenue ["annepa. OnpeneneHue
MOJISIPHOM Macchl MOJIMMEPHBIX HEINEKTPOIUTOB. MeMOpaHHOe paBHOBecue [loHHaHA.

8. @akrops! ycTounBocTy pactBopoB BMC. BeicanuBanne, OpOru BEICAIMBAHUS.
JInoTpomnHbIe psiibl HOHOB. 3aBUCUMOCTb TOPOTOB BhICATIMBaHUs NoaraMdoinToB oT pH cpesl.
9. Koaneppanus. Mukpokoaneppanus. buonorndeckoe 3HadueHue. MUKpOKaIcCyJIMpOBaHuUE.

10 3actyaneBanue. BiausiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh 3aCTyAHEBaHUS. THKCOTpOIUsS
ctynHei u renei. Cunepesuc crynneil. Ctynnu B papmanuuu. Juddysus u nepuognueckue
peakuuy B CTYAHSX U TejsX.

Kpumepuu ghopmuposanun ouenok no npomesxcymounoit ammecmavuu (IK3amen)

«omauyno» (25-30 OGamnoB) — TONMy4yarOT oOOydaroluecs, KOTOpble CBOOOJHO
OPUEHTHPYIOTCSI B MaTepuaie M OTBedaroT 0e3 3arpyaHeHuil. OOyuaromuiicss crocoOeH K
BBITIOJIHEHHUIO CIIOXKHBIX 3aJlaHH, TOCTAaHOBKE IesIel M BhIOOpE MmyTel ux peanusauuu. Pabora
BBITIOJIHEHA TTOJTHOCTHIO 0e3 ommook, pemeno 100% 3amayq;

«xopowoy (20-24 Gamia) — MoMy4a0T 00ydYarolecs, KOTOPble OTHOCUTEIBHO MOJIHO
OPUEHTHPYIOTCSI B MaTepuaie, OTBEYaloT Oe3 3aTpyAHEHUH, IOMyCKAIOT HE3HAYUTEIbHOE
KonruecTBO ommbok. OOydaromuiicss cocoOeH K BBITIOJHEHHUIO CIIOXKHBIX 3anaHuii. Pabota
BBITIOJITHEHA TIOJTHOCTHIO, HO UMEIOTCS HEe 00Jiee OTHON Herpy0oil OMMOKKA U OJHOTO HEJ0YeTa,
He Oojee Tpex HenoueToB. J[OMyCKarOTCsl HE3HAUMTENbHbIE HETOYHOCTH MPHU pEIIeHUH 3ajad,
pemeno 70% 3anauy;

«yooenemeopumensvno» (16-19 OGamioB) — mnodydaroT oOydaromecs, y KOTOPBIX
HEJOCTaTOYHO BBICOK YPOBEHb BIIAJIeHHs MaTepuaioM. B mpomecce oTBera Ha 3K3aMeHE
JIOMYCKAIOTCSl OUIMOKU M 3aTPYJHEHUS TPU M3JI0KEHUH MaTepuana. OO0yyaromuiics: npaBUiIbHO
BBITIOJIHIII HE MeHee 2/3 Bcell paboThl WM TOMYCTHII He OoJsiee 0JTHOM rpyOoi OMIMOKH U JBYX
HE/I0ueToB, He Ooyiee OJHOM TpyOOi M OfHON HerpyOoil ommOKku, He Oojee Tpex HerpyObIx
ommOOK, oaHOW HerpyOoil. OOydwarommiics 3aTpydHs€TCs C TNPaBWIbHOW  OLEHKOM
MpeAJIOKEHHOM 3a1au, JaeT HEMOJIHbIN OTBET, perieHo 55% 3anay;

«Hneyooenemeopumenvuo» (0-15 0amnoB) — mnoaydarT oOydYaromuecs, KOTOpPbIC
JOMYCKAlOT 3HAYUTENbHbIE OIMOKH. OOyuarommicss HMeeT JHIIb HayalbHYI0 CTeleHb
opueHTalMu B Mmatepuaine. B pabore uyucio omuOOK M HEJOYETOB MPEBLICUIO HOPMY JUIS
OLIEHKHU 3 WJIM MPaBUIBHO BBIMOJHEHO MeHee 2/3 Bceil paboTel. OOyuaromuiicss 1aeT HEBEPHYIO
OIICHKY CUTYyaluu, pemeno Mmenee 50% 3amad.

6. Memoouueckue mamepuanvl, onpeoensiouue nPoyedypbl OUEeHUGAHUA 3HAHUIL, YMEHUIL,
HAGbIK06 U (unu) onvima 0eamenbHOCmu

MaxkcumansHas cymma (100 6ansioB), Habupaemast CTyIEHTOM 1O JUCHUIUINHE BKITFOYAET
JIB€ COCTaBJISIIOILUE:

— nepsas cocmaenAiowjas — OLEHKA pPEryJspHOCTH, CBOEBPEMEHHOCTHM WU KayecTBa
BBINOJIHEHHSI CTYJIEHTOM Yy4yeOHOW paOOoThl MO M3YYCHMIO IUCLMIUIMHBI B TEYEHHE IEpUoja
W3YYCHUS TUCIUTUIMHBI (CEMECTpa, WIM HECKOIBKUX ceMecTpoB) (cymMMa — He Ooree 70 6amioB).
Banel, XxapakTepu3yonme ycreBaeMocTb CTY/IeHTa N0 JUCHUIUIMHE, HAOMPAIOTCSl UM B TCUCHHE
BCEro Neproa 00y4eHHs 3a U3yUEHHUE OTAEIbHBIX TEM U BBIIIOJHEHHE OT/AEIbHBIX BUI0B PaloT.



—  emopas cocmasnsiouasi — ONCHKA 3HAHUN CTYIEHTA 10 Pe3yIbTaTaM MPOMEXYTOUHOU
artecranuu (He 6onee 30 —6annoB).

Kputepuem oneHku ypoBHS c(HOpPMHPOBAHHOCTH KOMIETEHIMH B paMKax ydeOHOM
JUCIMILINHBL «DU3nueckas U KOJUIOMIHAS XUMUSD» B 4 CEMECTPE SIBIISIETCS 3K3aMEH.
Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SBJIACTCSA OLICHKA Ka4eCTBA
OCBOCHHUS JUCLUUIUINHBI 00yYarOIIUMHUCH.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNIUHDBL - IK3AMEH

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpeTHUECKOE COAEP)KaHUE Kypca
OCBOEHO IOJIHOCTBIO, 6€3 MPo6esIoB, HEOOXOUMbIE TPAKTUUECKUE HAaBBIKK paboThI ¢
OCBOCHHBIM MaTepHuasioM c(hopMHUpOBaHbL. Bece mpeaycMoTpeHHBIE IPOTpaMMOii 00ydeHHS
y4eOHbIe 3aJaHusl BBITIOJIHEHBI, KAUECTBO UX BBIMOJIHEHHUS OIICHEHO YHCIIOM OalJIOB, OJIM3KUM K
MakcUMalbHOMY. Ha 9K3aMeHe CTyIeHT IEMOHCTPUPYET TITyOOKHe 3HAHUS TPETyCMOTPEHHOTO
MpOrpaMMoOil MaTepHala, yMeeT 4eTKO, JAKOHUYHO U JIOTHYECKH TOCIeI0BATeIbHO OTBEYATh Ha
MOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «xopouwoy —om 81 0o 90 6annoe — TEOPETUUECKOE COJAEPIKAHUE Kypca
OCBOCHO, HEOOXOAMMBbIE TTPAKTUICCKHE HABBIKA PaOOTHI C(hOPMUPOBAHBI, BEITIOTHEHHBIE
yueOHbIe 3aJJaHUs CoJiepKaT He3HaUnTeNbHble oMOKU. Ha sK3aMeHe CTyIeHT JIeMOHCTPHUPYET
TBEPJI0€ 3HAHHSI OCHOBHOTO (TIPOTPaMMHOT0) MaTepHaia, yMeeT 4eTKO, TPaMOTHO, Oe3
CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MOCTaBJIECHHBIE BOIIPOCHI.

Ouyenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TeOPETUUECKOE COMEPIKAHNE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAUMBIEC NMPAKTHUECKUE HABBIKM PabOTHI c(HOPMUPOBAHbI
YaCTUYHO, BBITIOJIHCHHBIE YUY€OHbIE 3a/laHus CoJepKaT rpyonie ommOku. Ha sx3amene ctyneHT
JIEMOHCTPHUPYET 3HAaHHE TOJILKO OCHOBHOT'O MaTepHaja, OTBEThl COAEP)KaT HETOYHOCTH, clabo
apryMEHTHPOBaHBI, HAPYIICHA TIOCIIEIOBATEIIEHOCTD U3JIOKEHUS MaTepraa

Ouyenka «neyoosnemeopumenvnoy — om 36 0o 60 6annoe — TeEOPETHUECKOE
CoZep)KaHHE Kypca HE OCBOCHO, HEOOXOJMMBIE TPAKTHYECKAE HABBIKHM pabOTHl HE
c(hOpMHUPOBAHBI, BHIMIOTHEHHBIE YUeOHBIE 3a/IaHUs COAEpKAT TPyObie OMMOKH, JOMOTHUTEIbHAS
caMmocCTosITeNTbHast paboTa HajJ MaTepHalioM Kypca He MPUBEIET K CYIIECTBEHHOMY ITOBBIIICHUIO
KauecTBa BBIMOJTHEHUs YYEeOHBIX 3afaHuii. Ha sK3aMeHe CTyIeHT JAEMOHCTPUPYET HEe3HaHUe
3HAYUTENHOW YacTH MPOTPAaMMHOTO MarepHaia, CYyIIECTBEHHbIE OINMOKM B OTBETax Ha
BONPOCHI, HEYMEHHE OpPUEHTHPOBAThCS B MaTepuasne, HE3HAHHWE OCHOBHBIX TOHSATHUI
JTUCIAILTAHBL.

TunoBble 3amanus, obOecneuuBatomue QGopmupoBanue  kommereHimii  OITK-1
MPE/ICTABJICHBI B Ta0IHIIE 7

Taonuua 7. Pezynomamot 0ce0eHus yueOHol OUCUUNIUNDBL, ROOIeHcaujue nposepKe

Huouxamopbl Buo ouenounozo
Pezyﬂbmambt Mamepuana,
00CMUIICCHUA OcHogHble nokazamenu OYyeHKuU
odyuenusn . obecneuugarujue
(KomnemeHnyuu) Komnemernuuu pesy. Y dopmuposanue
KomnemeHnuyuil
OIIK-1 - OIIK-1.2 - 3HaTh: Tumnossie
crocobeH [Mpumensier OCHOBHBIC Ha9aJI OLICHOYHBIE
UCTIOTB30BaTh OCHOBHbIC (pu3uko- | TEPMOJMHAMUKH, MaTepHalIbl IS
OCHOBHBIC XUMHUYECKUE U TCPMOXHMHH, TEKYIIEro KOHTPOJIS
Onosoruyeckne, | XUMHYECKHE MeToapl | T¢PMOIAUHAMMICCKHUC (pazoen 5.1)
MIOTEHLUAJIOB (PHEPTHi




buzuko-
XAMHUYECKHE,
XUMHUYECKHE,
MaATEMATHUYCCKUC
METOAbI JIJIs
pa3paboTKH,
WCCIIEIOBAHUM U
AKCIEPTU3bI
JICKAPCTBCHHBIX
CPEICTB,
N3TrOTOBJICHUS
JIEKapPCTBEHHBIX
IpernapaToB

aHau3a JJIs
pa3paboTkw,
HCCJICIOBaHUN U U
IKCIIEPTHU3BI
JICKapCTBEHHBIX
CPEJICTB,
JICKapPCTBEHHOTO
pacTUTEIHLHOTO
CBIPBS U
OMOJIOrHYECKUX
00BEKTOB

I'u66ca u I'enbmronbia),
CIEICTBUIA U3 3aKOHA
I'ecca; ocHOBBI (pa30BBIX U
(bU3UIECKUX COCTOSTHUMN
MIOJIUMEPOB, BO3MOKHOCTH
HUX U3MEHEHUH C IEeIbI0
UCTIOJB30BaHUS B
(hapmanuu; OCHOBHBIE
CBOICTB
BBICOKOMOJIEKYJISIPHBIX
BEIECTB, (DAKTOPOB,
BJIMSIFOIINE Ha
3aCTy/IHEBaHUE,
HaOyxaHue, TAKCOTPOIIHIO,
CUHepe3Hc, KoallepBalluio,
IUIACTUYECKYIO BSI3KOCTD,
NEPUOANYECKUE PEAKIINH B
MEXaHU3ME NMPUTOTOBICHUS
pa3IHYHBIX
JIEKapCTBEHHBIX (hOpM.

Ymern:
paccunTHIBaTh
TEPMOJIUHAMUYICCKHE
byHKIIT
CHCTEMBI,

s dexTh
TIPOIIECCOB;
(U3NYECKUM, XUMUYECKUM
o0opyoBaHuEM,
KOMITBIOTEPH3HUPOBAHHBIMU
npudopamu; U3MEPSTh
(UBUKO-XUMHUYECKHE

COCTOSAHHUA
TCIIJIOBBIC
XUMHUYCCKHUX
IIOJIB30BAaThCA

napameTphbl pacTBOpOB,
TaOyJIupoBaTh
IKCTIIEPUMEHTAIIbHBIC
JTaHHBIE, rpadudecku
NpEeACTaBIATh X,
9KCTPANOINPOBATh TSt
HAXOXKIACHUS HCKOMBIX
BEJINYHH; IPOBOJIUTH
JJIEMEHTApHYIO
CTaTUCTUYECKYIO
00paboTKy
9KCIEPUMEHTATBHBIX
JaHHBIX B XMMHYECKHX

Tunosvie 3a0anus
no
CamocmosamenvbHoll
pabome (Pazoen
5.2)

Tunosvie 3a0anus
1O KOJLOKGUYMY
(Pazoen 5.3.)
THUTIOBBIC TECTOBBIC
3amaHus  (pazoen
54.);

THUTIOBBIC
OIICHOYHBIE
MaTepHabl K
dK3aMeHy (pazoen
5.5)




JKCIIEPUMEHTAX.

Baanern:
UMHTEpIIpeTaluen

pacCUUTAHHBIX 3HAYECHUI
TEPMOIMHAMHYECKUX
(GYHKIMH C IENBIO
MPOTHO3UPOBAHUS
BO3MOKHOCTH
OCYILECTBIICHUS U
HaIpaBJIeHUE TPOTEKAHMS
XUMUYECKUX MPOLIECCOB;
OBJIQJICHUSI METOJaMU
CTaTUCTUYECKOU
00paboTKn
AKCTIEPUMEHTAIbHBIX
PEe3yJabTaTOB B XUMUYECKUX
HCCTIEOBAHUSX;
OBJIAJICHUSI METOJIUK
M3MEPEHUS 3HAUYCHUI
(hU3MYECKUX BEIUYUH;
MIPaKTUYECKOT O
UCTIOJIB30BaHuUs TPUOOPOB
Y anmnaparypsl Ipu
(buznuecKoM aHanmuze

BCIICCTB.

7. Y4eOHO-MeTOaANnYeCcKoe o0ecneueHne JUCIHUMINHBI

7.1. OcHoBHAas1 IUTEpaTypa

1.

OcHOBBI OMOGU3NUECKOM U KOJUIOMIHOM XUMHUHU [DIEKTPOHHBIH pecypc] : ydeOHoe
nocobue / E. B. bapkosckuii, C. B. Tkaues, JI. U. [lanceBuu [u Ap.]. — DIEKTPOH.
TEKCTOBEIC JaHHEIC. — MuHck : Bremmimas mkomna, 2009. — 413 ¢. — 978-985-06-
1620-3. — Pexxum poctyna: http://www.iprbookshop.ru/20105.html

Konnounnas xumus. [Ipumepst u 3agaun [ DeKTpOHHBIN pecypc] : yuebHoe mocodue / B.
®. Mapkos, T. A. AnekceeBa, JI. A. bpycuuueina, JI. H. Mackaesa ; nox pen. B. @.
MapkoB. — ONEKTpOH. TEKCTOBble JaHHble. — EkarepunOypr : VYpaibckuii
denepanpubiii yauBepcurer, ObC ACB, 2015. — 188 c. — 978-5-7996-1435-5. —
Pexum noctyna: http://www.iprbookshop.ru/69612.html

7.2. lonoJIHUTeIbHAS JTUTepaTypa

1. Pomun, B. B. OcHOBBI (U3HUYECKOW, KOJUIOMJTHOH U OHOIIOTUYECKOW XUMUU
[DnexkTpoHHBIN pecypc] : Kype sekiuii / B. B. PoauH. — DIIeKTpOH. TEKCTOBBIC TaHHBIE.
— CraBponosns : CTaBponoibCKuil rocyAapCTBEHHBIN arpapHbiil yHuBepcurer, AIPYC,
2012. — 124 C. — 978-5-9596-0577-3. — Pexum JIOCTya:
http://www.iprbookshop.ru/47332.html
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7.3. UnTEepHET-pecypcehl

1. Cospemennvie npogheccuonanvHuvle 6a3bl OAHHBIX:

HanmeHoBaHHe M KPaTKasi XapaKTEPHCTHKA 3JIEKTPOHHOI0
pecypca

Anpec caiita u
YCJIOBHS J0CTYNA

1. «Web of Science» (WOS) http://
[onmutemaTtnueckas pedepatuBHo-OubIMorpadpudeckas u | www.isiknowledge.c
HayKOMEeTpHYecKas 0aza TaHHBIX, B KOTOPOU om/
WHJICKCUPYIOTCS 0K0J10 12,5 ThIC. )KypHAIOB
2. Sciverse Scopus m3garenbcTBa «Inb3eBup. Hayka n http://
TEXHOJIOTHI. WWW.SCOpUSs.com
PedeparuBHas u ananutuyeckas 6asa JaHHBIX, COJAEpKaIIAs
21.000 peuensupyemsix xxypHanos; 100.000 kuur; 370
KHIDKHBIN cepyil (MPOI0HKAIOITUXCS M3JaHUH );
6,8 MITH. TIOKJIaJIOB U3 TPYAOB KOH(DepeHIHiA
3. Hayunas snekrponnas 6ubnuoreka (HOb PODN). http://elibrary.ru
DnexTp. OMbIMOTeKa HAyYHBIX MyOmHuKammii - okoio 4000
MHOCTpaHHBIX U 3900 0TEeUeCTBEHHBIX HAYYHBIX KYPHAJIOB,
pedepats! myOnukanmii 20 ThIC. KYPHAIIOB, a TAK)KE ONMUCAHUS
1,5 muH. 3apyOekHBIX U poccuiickux auccepranuii; 2800 pocc.
KYpHAJIOB Ha 0€3BO3ME3IHOM OCHOBE
4. baza nanubix Science Index (PUHLI) http://elibrary.ru
HarmonansHas H”HPOpPMAIIMOHHO-aHATUTHYECKAsT CUCTEMA,
aKKyMyJIMpymomas 6ojee 6 MIILTHOHOB Ty OIHKAITHIA
POCCHIICKHX aBTOPOB, a TaKXKe MHPOPMAITHIO 00 MX
uTUpoBaHuu u3 6osee 4500 poCCUHCKHUX KYPHAJIOB.
5. OBC «KoHcynbTaHT cTyZeHTaY. http://
13800 u3maHuii mo BceM 00IacTAM 3HAHMI, BKIIOYaeT Oojee www.studmedlib.ru
yeMm 12000 yuebHukoB 1 yueOHbIX nocoduii s BO u CIIO, 864 http://
HaMMEHOBaHUHU )XypHaIoB U 917 MoHOrpaduii. www.medcollegelib.
ru
6. «OnexTpoHHas 6ubIMoTeKa TeXHn4Yeckoro By3a» (ObC http://
«KoHCyNnbTaHT CTyZieHTa») www.studmedlib.ru
Komnexkuus «Menunmna (BO) 'DOTAP-Menua. Books in
English (kHuru Ha aHTTIMIICKOM SI3BIKE )»
7. 9BC «Jlanby. https://
DIIEKTPOHHBIE BEPCHH KHUT BEAYIIUX U3JATEIBCTB YUSOHOU 1 e.lanbook.com/
HAy4YHOU TUTEPaTyphI (B TOM YHCIIE YHUBEPCUTETCKUX
U3JIATENIbCTB), TaK U AIEKTPOHHBIE BEPCUH MEPHUOTUIECKUX
W3JIAHUH 110 PA3IMYIHBIM 00JIaCTsIM 3HAHUH.
8. HammonanwsHas snexrponnas oubiauoreka PI'b https://H306.pd
OObeMHEHHBIHN 3JIEKTPOHHBIN KaTaJIor (POHJOB POCCHICKHUX
OMOIMOTEK, COMEePIKAIITII
4 331 542 31eKTpOHHBIX TOKYMEHTOB 00pa30BaTeIbHOTO U
HAYYHOT'O XapaKTepa MO Pa3IMYHbIM OTPACIISIM 3HAHHIMA
9. 3BC «IPRbooks» http://
107831 myOnuxanwuii, B T.4.: 19071 — yueOHbIX U3naHuit, 6746 — iprbookshop.ru/
Hay4HbIX u3ganui, 700 xomnekuuii, 343 xypnana BAK, 2085
ayAMON3TaHMI.
10. 9BC «¥Opaiit» mis CI1O https://www.biblio-

DJeKTPOHHBIE BEPCUU YUeOHON 1 HAyYHOH JINTepaTypbl

online.ru/
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nznatenseTB «tOpaitt» s CI1O u 3nekTpoHHBIE BEpCUn
NEPUOIMYECKUX M3/IaHUH M0 Pa3InYHbIM 00JaCcTIM 3HAHHH.

11. Polpred.com. HoBoctu. O630p CMU. Poccust u 3apyOexbe http://polpred.com
0630p CMU Poccun u 3apybexbs. [ToaHbie TEKCTHI +
aHanutuka u3 600 n3ganuii Mo 53 orpacism

12. [Tpesunentckas oubanoreka uM. b.H. Enprinna http://www.prlib.ru
bonee 500 000 »51eKTPOHHBIX JOKYMEHTOB 10 UCTOPHHU
OtedecTBa, POCCUICKOM rOCYAapCTBEHHOCTH, PYCCKOMY SI3BIKY H

IpaBy

7.5. Meroan4yeckue YKa3aHHusl 110 MPOBEJICHUIO PA3IHYHBIX YUYeOHBIX 3aHATHH
U CAMOCTOSITEJIbHON padoThI

YyeOnass pabora mo aucrumuinHe Dusnueckas M KOJUIOWIHAS XHUMHUS COCTOUT W3
KOHTAaKTHOW paOOThl (JIEKIMH, MPAKTUYECKHE 3aHATHSA) M CaMOCTOSTEIbHOW paboThl. Jloms
KOHTAaKTHOM Yy4yeOHOW paboTel B o0O0ImEeM oObeMe BpPEMEHH, OTBEACHHOM /IS H3yYeHUs
muciuIuinHel, coctaBimsger 50,0 % (B TOM 4mClie JIGKIMOHHBIX 3aHsATud — 16.7 %,
naboparopubix 3ausaTuil — 33,3%), mons camoctoarenbHOU paboTel — 50.0 %. CooTHoIICHHE
JIEKIMOHHBIX, JTAOOPATOPHBIX 3aHATHI K 00IIEeMy KOJIWYECTBY YAaCOB COOTBETCTBYET y4eOHOMY
wiady cnenuanbHocTd 33.05.01 dapmanus (ypoBeHb clEUAINTETA).

JIyis IOATOTOBKM K MPAKTHUECKUM 3aHATHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJIbHBIE
BONIPOCHI, MpPH HEOOXOAMMOCTH OOpaTHThCSA K PEKOMEHIYeMOH JHTepaTrype, 3amucarhb
HEMOHATHbIE MOMEHTHI B BOIpOCax Ui ySICHEHUS UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pexomenoayuu no uzyuenuio oucyuniunsl «Quzuveckas u
KOJI10UOHAA XUMUAY 0713 00YUAIOUUXCA

Hemr kypca «®Dusnyeckas ¢ KOJUIOMAHAS XUMHS» - SBISETCS  MOJNyYeHHUE
dbyHIaMEHTAIBPHOTO 00pa30BaHUs, CIOCOOCTBYIONIETO PAa3BUTHIO Yy CTYACHTOB IIEIOCTHOTO
MPEICTaBICHUS ¥ TOHUMAaHUS TOIJIMHHOTO BHJA 3HAHWUK JUIsi (OPMUPOBAHUS HAYYHOTO
MBIIUICHHUS, PACKPBITUE C TO3MIMHM KBAaHTOBOM XHMHH, B3aUMOCBSI3U MEXMOJEKYJISIPHBIX
B3aMIMOJICHCTBHII W arperaTHOrO0  COCTOSHHSI  BEIIECTBA, CTPOSHUS  BEIIeCTBA B
KOHJICHCHUPOBAHHOM COCTOSIHHH, CTPOEHUE JKUKOTO M aMOP(HOI0 COCTOSHUS BEIIECTBA.

[Tpuctynas K M3y4eHUIO NUCIUILUIMHBI, O0ydaroumeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMAaTUYECKUM IUIAHOM 3aHSTHH, CIMCKOM PEKOMEHIOBAaHHOW y4eOHOW nuteparypbl. Cremyer
VSICHUTH TIOCJIEOBATENILHOCTD BBITIONHEHHUS] MHIWBUIYaJbHBIX Y4YeOHBIX 3aJaHUil, 3aHECTH B
CBOIO pabouyr0 TeTpajb TEMbl U CPOKHM IPOBEACHUS CEMUHAPOB, HAMUCAHUS YYEOHBIX H
TBOpueckux pabor. [lpu u3yyeHUM IUCHUIUIMHBI OO0ydYaromuecs BBIMOJIHSIIOT CIEAYIOIUe
3aJJaHus: U3y4YaroT PEKOMEH/IOBaHHYIO YYeOHYIO0 M HAYYHYIO JIMTEpaTypy; MULIYT KOHTPOJIbHBIE
paboThl, TOTOBAT JOKJIAAbl M COOOLIEHUS K TPAKTUYECKUM 3aHSATHUSIM; BBITOJIHSIOT
CaMOCTOSITENIbHBIE TBOPUECKHE paOOThl, Y4aCTBYIOT B BBIIIOJHEHUH NPAKTUYECKUX 3aJaHUM.
VYpoBeHb U IIyOHHA YCBOEHUS AUCUUIUIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMAaTHUECKON padOThI
Ha JICKUUAX, W3Yy4YEHHS PEKOMEHJOBAHHOW JIUTEPATYPBI, BBIIOJHEHHUS KOHTPOJIBHBIX
MMCbMEHHBIX 3aJJaHUI

Kypc u3ywaercs Ha JeKIMAX, CEMHMHApax, JIAOOPATOPHBIX M MPU CAMOCTOSITEIbHON U
UHAMBUAYaIbHON pabore oOyuwaromuxcs. OOydaroluiicss Ajs MOJHOIO OCBOEHHUS Marepuaia
JOJDKEH He TMPOIyCKaTh 3aHATHS M AKTUBHO Yy4yacTBOBaTb B YydyeOHOM mpouecce. s
MaKCUMaTbHOU 3((HEKTUBHOCTH HU3yYEHUS HEOOXOIMMO TMOCTOSHHO BECTH KOHCIEKT JICKIWH,
3HaTh PEKOMEHIYEMYIO IIPENOAABATEIEM JIMTEPATypPy, MO3BOJIIONIYIO JOMOJIHUTH 3HAHUS U
JIydlie nmoAroToBUThHCA K CECMUHAPCKUM 3aHATUAM.


http://www.prlib.ru/
http://polpred.com/

B cooTtBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXIyl TEMY BBIJEIECHO HEOOXO0IUMOe
KOJIMYECTBO YACOB IIPAKTUYECKUX 3aHATUM, KOTOPBIE MPOBOAATCS B COOTBETCTBUH € BOIIPOCAMU,
PEKOMEH/JIOBAaHHBIMM K M3YYEHHIO MO0 OMNpeneieHHbIM TemaM. OOyuaromyecs JOJDKHBI
PETYJISIPHO TOTOBUTHCS K CEMMHAPCKUM 3aHSTHUSAM M Y4acTBOBaTh B 00CYXAeHUU Bompocos. [lpu
MIOATOTOBKE K 3aHATHUSIM CIIEAYET PYKOBOACTBOBATHCS KOHCIIEKTOM JIEKIIMM U PEKOMEHI0OBAaHHOMN
nutepaTypoil. TeMaTuueckuil TiaH TUCHUILUIMHBI, Y4eOHO-METOAMUECKUE MaTepHallbl, a TaKxkKe
CIHCOK PEKOMEH/IOBAHHOMU JINTEPaTyphl IPUBEACHBI B paboueil nmporpamme

Memoouueckue pekomenoayuu npu pabome Had KOHCHEKMOM 60 8pPeMA NPOBEOCHU
JleKuuu

B mporecce NEKIMOHHBIX 3aHATHHA 1e1ecOo00pa3HO KOHCIEKTUPOBATH  yUeOHBIN
Marepuat. [ 3TOro UCHoaB3yIOTCS 00IIHe ¥ yTBEPAUBIIHNECS B IPAKTUKE TIPABUIIA, U TTPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JIeKUUMA BEAETCA B CHEUHUAIBHO OTBEACHHOW [JII ATOTO TETPaju,
KOKJbI JUCT KOTOPOM JOJKEH MMETh IIOJsl, Ha KOTOPBIX JENAlTCs TOMETKH U3
PEKOMEHIOBAaHHOM JUTEPATyphl, JOMOJTHSIONINE MaTepuan MPOCTYIIAaHHOW JICKIIMH, a TakKkKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTH T€X HIIM UHBIX TEOPETUUESCKUX MOJIOKECHHA.

[{enecooOpa3Ho 3aMMCHIBaTh TEMY U TUIAH JICKIIUH, PEKOMEHIYEMYIO JTUTEPATYyPy K TEME.
3anucu pas3zenoB JICKIUU JOKHBI UMETh 3arojIOBKH, MOA3arojOBKH, KpacHble CTpOku. Jlms
BBIJICJICHHSI Pa3JIeJIOB, BBIBOJIOB, ONPEACIICHNUNM, OCHOBHBIX ]I MOYKHO MCIIOJIb30BaTh IIBETHBIC
KapaHaay 1 (JIoMacTepsl.

Ha3BanHbIe B JIEKIIUM CCHIJIKM HA MIEPBOMCTOYHUKHU HAJI0 TIOMETUTH HA TIOJISX, YTOOBI MPH
CaMOCTOSITENTFHOW paboTe HaWTH W BOHCATh WX. B KOHCMEKTE JOCIOBHO 3amHCHIBAIOTCS
OTpeIeTICHUS] TIOHATHUM, KaTeropuil W 3akOoHOB. OcCTalbHOE TOJDKHO OBITH 3allMCaHO CBOWMH
CJIOBaMH.

Kaxmomy cryneHTy HEOO0XOauMO BBIpaOOTaTh M HMCIOJIB30BAaTh  JIOMYCTHMBIC
COKpaIIeHHsI HanOoJiee paclpOCTPAHEHHBIX TEPMUHOB U TIOHSATHUH.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nuteparypy MOXHO pa3liesiuTh Ha YYEOHHKH M y4eOHbIE TOCOOMS, OpUIHHAIbHbIE
Hay4YHbIE MOHOTpadUYeCKHe MCTOYHHUKH, HaydHBbIC ITyOIMKAlUK B MEPHOAMYECKON medatu. M3
HUX MOXXHO BBIJCIUTHh JIUTEPATYpy OCHOBHYIO (PEKOMEHAYEMYIO), JONOJIHUTENbHYIO U
JTUTEPATypy VIS YIITyOJICHHOTO H3YYCHUS TUCIUTUTAHBI.

W3ydenne NUCHMIUIMHBI CleAyeT HAYMHATh C y4eOHHUKA, IMOCKOJBKY Y4YEOHUK — 3TO
KHUTA, B KOTOPOW H3JIOKEHBI OCHOBBI HAyYHBIX 3HAHWUH TI0 OIpPEICIEHHOMY IpEaIMeTy B
COOTBETCTBHH C LIETSAMH U 337]a4aMH 00y4eHHsI, yCTaHOBJICHHBIMU IIPOTPaMMOii.

[Ipu pabote ¢ auTepaTypold HEOOXOIUMO YUUTHIBATH, YTO MMEIOTCS PA3IHMYHBIC BHJIBI
YTEHUS, U KQXKJIbI U3 HUX MCIIONB3YETCs Ha ONPEAEICHHBIX 3TalaX OCBOCHUS MaTepHaa.

IIpeosapumenvHoe YTCHNE HATIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TMOMCK HMX 3HAUeHHs] B CIPaBOYHOIN jauTeparype. B uacTHOCTH, NMpH 4YTEHHM YKa3aHHOM
JUTEPaTypbl HEOOXOAUMO MOIPOOHEHIIINM 00Pa30M aHATH3UPOBATH TIOHSTHSL.

Ckeo3noe ymenue TpeANoaraeT NPoYTeHUE MaTepuana oT Hayana 10 KoHna. CKBo3HOe
YTEHUE JIMTEPATyphl W3 TPUBEACHHOTO CIMCKA JaeT BO3MOXKHOCTH CTYIEHTY CQOPMHPOBATH
CBOJI OCHOBHBIX MOHATUH U3 U3yyaeMoil 06JacT U CBOOOJHO BIIAJAETh UMH.

Bvibopounoe — Ha000POT, UMEET 1IENIbIO NTOUCK U OTOOp Marepuana. B pamkax maHHOro
Kypca BbIOOpOYHOE YTEHHUE, KaK C0cO0 OCBOEHMS COAEPIKaHUsS Kypca, JOJKHO UCIOIb30BATHCS
IIPY TIOJTOTOBKE K MPAKTUIECKAM 3aHSATHSM IO COOTBETCTBYIOIIUM pa3zieliaM.

Ananumuueckoe umeHue — 3TO KPUTHUYECKHH pa300p TEKCTa € MOCIEIYIOIUM €ro
KOHCHeKTupoBaHueM. OcCBOEHHE yKa3aHHBIX MOHATHH Oyaer Hauboisiee 3()(YEKTHUBHBIM B TOM
cllyuyae, ecii MpU YTEHUH TEKCTOB CTYACHT OyJeT 3a/1aBaTh K 3TUM TeKCTaM Bompockl. YacTe u3
3THX BompocoB chopmyiupoBaHa B @POC B nepeuHe BonpocoB /sl codecenoBanus. Ilepeuenn



3THX BOIIPOCOB OTPAHUYEH, IOATOMY Ba)KHO HE TOJIBKO COJAEPKAHUE BOIPOCOB, HO CaM MPUHIIUII
OCBOEHHUS JINTEPATYPHI C IIOMOIIBIO BOIIPOCOB K TEKCTAM.

Henbto uzyuaroweco ureHus sIBISETCS TTyOOKOE W BCECTOPOHHEE MOHMMAHUE y4eOHOM
nHpopmanuu. EcTh HECKOJIBKO MPUEMOB U3YyYaOIIEro YTCHHUS:

1. UTeHue mo ajaropuTMmy mHpearnosaraet pasoueHue MHGOpMaIMKU Ha OJIOKH: HAa3BaHME;

aBTOp; UCTOYHUK; OCHOBHAs UJes TeKCTa; (aKTUUECKUIl MaTepua; aHallu3 TeKCTa IyTeM

COIOCTABJICHUSI UMEIOLIUXCS TOUEK 3PEHUS 110 pacCMAaTPUBAEMBIM BOIIPOCaM; HOBH3Ha.

2. IlpueM nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEIYIOIMINI allrOPUTM:

- MEJICHHO NPOYMUTATh TEKCT, CTAPasCh MOHATh CMBICI U3JI0’KEHHOTO;

- BBIJIEJIUTH KJIFOUEBBIE CIIOBA B TEKCTE;

- [I0CTapaThCsl MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIMI 3aMbICEN aBTOPA.

3. Ilpuem Te3upoBaHMs 3aKitoyaeTcs B (HOPMYJIUPOBAHUU TE3UCOB B BUJE MOJIOKEHUH,

YTBEPKACHUN, BHIBOJIOB.

K »53TomMy MOXHO 100aBUTh W HHBIE TpPHUEMBL: IpUeM pedepupoBaHus, NpUEM
KOMMEHTHPOBAHUS.

BaxHoll cocraBisromei J000ro CONMIHOIO HAyYHOTO W3JaHUs SIBJISIETCS CIIHUCOK
JUTEpaTyphl, Ha KOTOPYIO ccbliaeTcsd aBTop. [Ipy BO3HMKHOBEHUM HHTEpeca K KakKOW-TO
oOcyxnaeMoil B TeKCTe Impo0ieMe Bceraa €cTb BO3MOXKHOCTh OOpaTHTBCA K  CIHUCKY
OTHOCsILEHCS K Hell siureparypbl. B aTom ciydae Bcs mpoOiema kak Obl pa3OuBaercs Ha
COCTABJIAIOLINE YaCcTH, KaXJasi U3 KOTOPBIX MOXET M3ydaThCsl OTAENBHO OT Apyrux. Ilpu stom
BaXHO HE TEPATH M3 BUIA OOIMINI KOHTEKCT M HE TIOTPY>KaThCA YPE3MEPHO B JIETAIH, TIOTOMY YTO
TaKuM 00pa3oM MOKHO HE YBUJETh TJIaBHOTO.

[loaroroBka Kk 3K3aMeHY JOJDKHA IMPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO Marepuana,
MaTepHala MPaKTUUECKUX 3aHATUH C 00s3aTeIbHBIM OOpaIlleHHeM K OCHOBHBIM Yy4eOHUKaM 0
Kypcy. OTO TO3BOJUT HCKIIOYUTh OIMIMOKM B TIOHMMaHUM Marepuana, OOJIErYUuT €ero
OCMBICJIEHHE, IPOKOMMEHTUPYET MaTeprall MHOIOUYHCIEHHBIMU IIPUMEpPaMH.

Memoouueckue pekomenoayuu 0a nOO20MOBKU K IKIAMEHY:

DKk3aMeH B 4-M cemecTpe SBIAIOTCS (popMaMU UTOrOBOTO KOHTPOJIS 3HAHMWA M YMEHHU
oOyJaronuxcs Mo JaHHON TUCIHUILTUHE, MOJYYEHHBIX Ha JICKIHSX, MPAKTUYECKUX 3aHSATHSIX U B
mporecce camMoCTOsTeNbHOW paboThl. OCHOBOHM MAJsi ONpEeNeNeHHsT OLUEHKH CIY>KUT YPOBEHb
YCBOCGHHS OOy4YalOIIMMHUCSA MaTepuana, MpelyCMOTPEHHOIro JaHHOM pabodyeil mporpammoit K
9K3aMEHy JIOMYCKAaIOTCS CTYJAEHTHI, HaOpaBmue 36 u Oojee 0auiOB MO WUTOTaM TEKYIIETO M
MIPOMEXKYTOUHOTO KOHTpoJisi. Ha sk3ameHe cTyieHT MokeT HabpaTh oT 15 no 30 Gamos.

B nepuon moaroroBku K sKk3aMeHy oOydaroluecss BHOBb 00OpamiamTcs K ydeOHO-
METOJIMYECKOMY MaTepually U 3aKperUIsioT MPOMEXYTOUHbIE 3HAHHUS.

[MonroroBka oOydaromierocst K 3k3aMeHy BKJIFOYAeT TPH dTara:

— camocrosTenbHas paboTa B TEUEHHUE CEMECTPA;

—  HEMOCPEJCTBEHHAas IMOJrOTOBKA B JIHHM, IMPEIIICCTBYIOLIME S5K3aMEHY [0 TeMaMm
Kypca;

— TIOJTOTOBKAa K OTBETY Ha 3K3aMEHAIIMOHHBIE BOMIPOCHL.

[Tpu moAroToBKe K 3K3aMeHy 0OyYaroIIMMCs 1LeJIeco00pa3HO MCMOIb30BaTh MaTepUalIbl
JeKIMHA, y4eOHO-METOJMUECKHUEe KOMILJIEKChl, HOPMATHBHBIC JOKYMEHTBI, OCHOBHYIO U
JIOTIOJIHUTENIBHYIO JTUTEPATYPY.

Ha sx3amen BbIHOCHTCS Marepuai B o0beMe, IPeayCMOTPEeHHOM paboueil mporpamMMoil
y4eOHON JUCIUTUTMHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B MMCbMEHHOM / yCTHOU popme.

[Ipu npoBeneHnn sK3aMeHa B MUCbMEHHOW (YCTHOM) ¢opme, BeayLIHil mpenojaBareib
COCTaBJISIET SK3aMEHAllMOHHbIE OWJIEThl, KOTOpbIE BKIIOYAIOT B ce0s: TECTOBbIE 3a/laHus;
TEOpPETUYECKHE 3a/JaHus; 3aJaud WM curyauud. PopMyIMpoBKa TEOPETUUECKUX 3aJaHus
coBMaJiaeT ¢ (OpMyIMPOBKOI NEPEeUHs IK3aMEHALMOHHBIX BOIPOCOB, JIOBEJACHHBIX /10 CBEIACHMUS
oOyyaroluxcs HakaHyHe SK3aMeHalMOHHOH ceccun. CojepikaHue BONPOCOB OJHOro Owmiiera



OTHOCHTCS K Pa3IUYHBIM pa3zesiaM MPOrpaMMEbI ¢ TeM, YTOOBI OoJiee MOTHO OXBATUTh MaTepHall
y4eOHOM TUCIUTIINHBL.

B aynutopun, rae mpoBOIUTCS YCTHBIM 3K3aMeH, JOKHO OJJHOBPEMEHHO HaXOJUTHCS HE
OoJiee IMIECTH CTYACHTOB Ha OJHOTO MPETOAaBaTENs, TPUHIMAIONIETO dK3aMeH. Ha moaroroBky
oTBeTa Ha OWJIeT Ha HK3aMeHe OTBOIUTCS 40 MUHYT.

[ Ipu mpoBeeHry MMCEMEHHOTO SK3aMeHa Ha paboTy OTBOMTHCS 60 MUHYT.

PezynbTar ycTHOTO (IMIMCBMEHHOT0) SK3aMeHa BBIPAYKACTCS OLICHKAMU:

Ouenka «omauunon— om 91 0o 100 6annioe — TeOpeTUUECKOE COICPYKaHNE Kypca OCBOSHO
TIOJTHOCTBIO, O€3 MPOOENoB, HEOOXOAMMBIE PAKTUUECKUE HABBIKU PA00TBI C OCBOSHHBIM MaTepHaioM
copmmpoBanbl. Bee mpeycMoTpeHHbIE porpamMMoit 00y9IeHHsl yaeOHbIE 3a/aHKsI BBITTOITHEHBI, KAUYeCTBO
VX BBITIOTHEHUS OIIEHEHO YMCIIOM OayIyIoB, ONIM3KUM K MakCHMabHOMY. Ha sk3aMeHe cTyieHT
JIEMOHCTPUPYET INTyOOKHe 3HAHHS IPETYCMOTPEHHOT'O IPOrpaMMON MaTepuaia, yMeeT YETKO, JJAKOHUYHO 1
JIOTUYECKH TOCIIEIOBATENLHO OTBEYATH HA TOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an106 — TEOPETUUECKOE COICPYKaHNE Kypca OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKUE HaBBIKK PadoThI C(hOPMHUPOBAHBI, BBHINOTHEHHBIE YUeOHbIE 3a/1aHUsI COTIepKaT
He3HauMTeNbHbIe olMOKU. Ha sK3ameHe cTyIeHT IEMOHCTPUPYET TBEPZOE 3HAHKSI OCHOBHOTO
(mporpaMMHOr0) MaTepraia, yMeeT YeTKO, IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvnoy — om 61 0o 80 6annoe — TeopeTUUECKOE COAEPIKAHNE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOJAUMBIC MPAKTHUECKUE HABBIKH PaOOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE yUeOHbBIE 3aJaHus coAepKaT rpyoOsie ommoOku. Ha sk3amMeHe cTyneHT
JIEMOHCTPHUPYET 3HAHWE TOJBKO OCHOBHOTO MaTepuaja, OTBETHI COAEP)KaT HETOYHOCTH, CIIabo
apryMEHTHPOBAHBI, HApYIIIEHA MOCIEe0BATEILHOCTD U3II0KEHUS MaTepuaia

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6ann06 — TEOPETHUECKOE
CONiep’)KaHUE Kypca HE OCBOCHO, HEOOXOAMMbIE TMPAKTUYECKHE HABBIKM pabOThl HE
c(hOopMHUPOBAHBI, BHITIOJTHCHHBIC YUECOHBIC 3aJaHUs COJIEPKAT TPyObIe OIMMUOKHU, TOMOJTHUTEIbHAS
camocCTosITeNTbHAsl paboTa HaJl MAaTepUAIOM Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO
KadecTBa BBIMOJIHEHHUS YUYeOHBIX 3amaHuil. Ha sk3amMeHe CTyJIeHT IEMOHCTPHPYET HE3HAHHE
3HAYUTENHFHON YacTW MPOTrPaMMHOTO MaTepuasa, CYIIECTBEHHBbIE OIIMOKM B OTBETax Ha
BONIPOCHI, HEYMEHHE OpPHUEHTHPOBAThCS B MaTepuaje, HE3HAHWE OCHOBHBIX TTOHSATHH
TUCIIUTLITUHBI

8. MaTrepuajibHO-TeXHUYECKOe o0ecriedeHne JUCIUNIHHBI

8.1. Tpebosanusa Kk mamepuanbHO-mexXHUYECKOMY 00ecneueHuro

Jns peanuzanuu paboyeil mporpaMMbl AUCHUILUIMHBI UMEIOTCS CIIEIMAIbHbIE MMOMELICHUs s
MIPOBEJCHUS 3aHATUN JIEKIMOHHOIO, JIAOOPaTOPHOIO M MNPAKTHMUYECKOTO THIIA, IPYHIOBBIX U
MHAVBUAYAJIbHBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTALUU, a TAKXKE
MOMEILEHUS JUIsl CAMOCTOATEIbHON paObOThl M MOMELICHUSI AJIsl XpaHEHUsS! U MPOPUIAKTUIECKOTO
00CITy)KUBaHUS 000py10BaHUSI. CrnenunanbHble IIOMEILEHUS YKOMILIEKTOBaHbI
CHELMATU3UPOBAHHON MeOeNbl0 M TEXHUYECKHMMU CpPEICTBAa OOYYEHHMs, CIIy>KalUMH JUIs
npecTaBieHuss HHPOpMaLUU OOJIBIION ay AUTOPHH.

JUis  mpoBeneHUs  3aHATHM  JIEKIMOHHOTO THUIA HMMEIOTCS  JIEMOHCTPAIlMOHHOE
obopynosanue. Ilo nucuuminne «®usnueckas U KOIOMIHAS XUMUS» MUMEIOTCS MPE3CHTALUH
[0 OT/AEIBHBIM T€MaM Kypca, Io3BoJisitonue Hanboee 3p(EeKTUBHO OCBOUThH IPEICTABICHHBIH
yueOHBbIi MaTepHal.

[Ipu npoBeeHUM 3aHATUH JIEKIIMOHHOTO TUIA 3aHATHH HCHOIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0Decneyenue:
MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr A Faculty
EES IOT'OBOP Nel0/2A-223




MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr
STUUseBnft Student EES JIOI'OBOP Nel0/9A-223
MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL A
Faculty EES JIOT'OBOP Nel0/9A-223
MSAcademicEES WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES
(KopriopatuBnass mnoamuicka Ha mnpoayktel Windows onepanuoHHas cuctemMa U oduc)
JOT'OBOP Nel0/3A-223
AdobeCreativeCloud Adobe Creative Cloud for Teams — All Apps. Jlunensun Education
Device license mist o6pazoBarenbHbix opranuzanuii JJOI'OBOP Ne 15/9A-223
ABBYY ABBYY FineReader JJOCOBOP Ne 15/9A-223
Kaspersky Kaspersky Endpoint Security nns 6usneca — Cranmaptaeiii Russian Edition.
1500-2499 Node 1 year Educational Renewal License JJO['OBOP Ne 15/3A-223
€80000HO pacnpocmpaHsemvle NPOSPAMMbL.
—  WinZip mis Windows - mporpaMm st CKaTHs U pacliakoBKH (paiiiios;
— Adobe Reader ms Windows — nporpamma miyist urenust PDF (daiinos;
— Far Manager - koHCONBHBIA (DAiIOBBI MEHEMIKEp ISl ONEPAMOHHBIX CHCTEM
cemerictBa Microsoft Windows.
—  Etxt Artunnaruar — pazpadorunk OOO «Uuer-Tpeia»

[Ipn ocymiecTBieHuu 00pa30BaTENBHOIO Mpoliecca CTYACHTaMHU M IPErojaBaTesieM
UCTIONB3YIOTCS cleAyromue uHpopMmannoHHO crnpaBodHble cucteMbl: OBC «AUlludpOykey,
OBbC «Koncynbrant crygeHta», CIIC « KoHCYynbTaHT ILTIOCH.

[Ipu npoBeneHnn 1a0OPaTOPHBIX pabOT HUCTIOIB3YIOTCS:
® BHCKO3UMETPBI, TEPMOCTAT, TEPMOMETPHI, KAJIOPUMETPHI, yCTAaHOBKA ISl IMPOCTOM
NePEroHKH, pePpakTOMETPHI.
YcraHOBKa /I THTPOBAHUS, BEChl TEXHUYECKUE U aHATTUTHICCKUE.
VYcranoska ais uamepenus DJ1C.
PH — meTpsbl, MAarHUTHBIE MELIAJIKH.
Xumuueckasi mocy/1a, XMMHYECKUE PEAKTUBBI.

8.2 Ocobennocmu peanuzayuu OUCUUNIUHBL ONA UHEANUOOE U JUY C O0ZPAHUYEHHbLIMU
603MONCHOCIMAMU 300P0BbA

JlJis CTYAEHTOB C OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI CO3JaHbl CIICIIUATbHBIE
YCIIOBUS JUIsI TIOMy4deHHs oOpa3oBaHMS. B IensX JOCTYITHOCTH TIONMYYCHHS BBICIIETO
oOpa3oBaHMsi IO 00pa30BAaTENbHBIM MpPOrpaMMaM HHBATUAAMU M JIMIIAMU C OTPAaHMYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI YHUBEPCUTETOM 00CCIICUNBACTCS:

1. AnbprepHatuBHas Bepcus oOQUIMAIbHOTO caita B cetn «VHTepHeT» I
CJ1a00BUIAIINX

2. 171 MHBAJIHUIOB C HAPYIICHUSMU 3peHHUS (CITa00BUASIINE, CICIBIC)

- TIPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOyYaroIIeMycss HEOOXOIUMYIO IOMOIIb,
OyOnupoBaHWE BCIYX CIPaBOYHOM WHGPOPMAIUU O PACHUCAHMU Y4YEOHBIX 3aHATUN; HAIWYHE
CPEICTB ISl YCWJICHUSI OCTAaTOYHOTO 3pCHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBHU3yallbHOTO JOCTyna K HWHGOpMAaIMU, MpOrpaMm-
CHUHTE3aTOPOB PEYH M JPYTUX TEXHUYECKHUX CPEJICTB IMPUEMa-TIepeIaun yaeOHoH HH(DOPMAIIUY B
JOCTYMHBIX (pOpMax AJisi CTYJEHTOB C HAPYIICHUSIMU 3PEHUS;

- 3aJ]aHuUs JUIS BBIIOJIHCHHUS HA DK3aMCHE 3aYMThIBAIOTCS ACCHCTEHTOM;

- MHCHMEHHBIE 3a/IaHUs BBINIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
oOydJaronmmcs;

3. 119 WHBaNUAOB W JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3IO0POBbSI 1O CIYXY
(cimabocnpIamue, rIyxue):



- Ha DK3aMeHe MPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIMH CTYACHTY HEOO0XOAUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM HHIMBUIYaJbHBIX OCOOEHHOCTEH (OH MOMOTraeT 3aHATh
pabouee MecTo, MepeBUTraThCsl, IPOUUTATh U OPOPMHUTH 3a/laHKHE, B TOM YHCIIE 3aIHChIBasl MOJ
TTUKTOBKY);

- 9K3aMEH MPOBOJMUTCS B MUCbMEHHOH (Qopme;

4. Jlns MHBAJMIOB W JIMI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbS, MMEIOIINUX
HapyLIeHHUs OIOPHO-JBUTATEIbHOTO ammapara, CO3JaHbl MaTepHaJbHO-TEXHUUYECKHUE YCIIOBUS
o0ecreynBaoIMe BO3MOKHOCTh OECHpENsITCTBEHHOIO J0CTyna oOydaroluxcsd B ydeOHbIE
MOMEIICHUS,, O0BEKTY MUTAHUS, TyaJeTHbIE W Jpyrue IMOMEIICHUS YHHUBEPCHUTETa, a TaKxkKe
npeObIBaHMs B YKa3aHHbBIX MOMEHICHUSX (HAIUYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, OPYUYHEN
U JIpYTUX MPUCTIOCOOICHHA).

- THCbMEHHbIC 3aJ]aHMs BBIMOJHSIOTCS Ha KOMIBIOTEpE CO CHENHATIU3UPOBAHHBIM
IPOTPaMMHBIM 00€CTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 ’KEeJIaHUIO CTYAEHTa SK3aMEeH IPOBOAMUTCA B YCTHOM dopMe.

OOyuaromyecs: U3 YUcia JIUL ¢ OTPaHUUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbsI 00€CIICUEHBI
AIIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMi B (hopMax, aJalTHUPOBAHHBIX K OTPAHUYEHUSIM
UX 3/10pPOBBSL.



_ _ IIpuiaoxenne 1.
JIUCT UBMEHEHUUA (AOITOJIHEHHUN)

B pabouell mporpaMme TUCIATLTHHBI « Du3rdeckast ¥ KOJUTOUTHAS XUMHESD) TT0 CTICITHATEHOCTH
33.05.01 ®apmanus (ypoBeHb cienuanutera) Ha 2022-2023 y4eOHBbI 1o

Ne JuemeHT (myHkT) PIL{ IlepeyeHb BHOCUMBIX IIpumeyanue
n/n U3MEHEeHU
(1omoJTHeHui)
1.
2.

OO6cyxeHa 1 peKOMEH/IOBaHa Ha 3acelaHuu Kadenpsl hapMaruu
npoTokoa Ne ot «__» 202_r.

3aB.xadeapout papmamu 3.C. [laxxaeBa




Ipuioxenue 2
Pacnpenesienne 60a/U10B TeKyIero U pyoe;KkHOro KOHTPOJIst

Cymma 6annoe

Nen/n Buo xonmpons Oowas cymma 1-2 mouxa 2-1 mouka 3-a mouka
Hocewenue 0o 10 6annos 00 3 0. 00 30. 0o 46.
3anamui

1. Texkywquii 00 30 b6annoe 00 10 o. 0o 10 o. 0o 10 o.
KOHmMPOb:
Buoinoanenue 1o 21 damnoB 7 0. 7 0. 7 0.
Jaadopamopuvlx
paoom
Buvinonanenue
camocmonmeins
HbIX 3A0aHUlL om () 009 6. om 0 0o 30. om (000306 om0 0o 36
2. Pybesncnuiit 00 30 6annos 0o 10 6. 00 10 o. 00 10 6.
KOHmpPO/1b
TECTUPOBaHUE ot 0- 10 96. ot 0- 1o 30. ot 0- 10 30. ot 0- 10 30.
KOJIJIOKBHYM ot 0 1o 216. or 0 10 7 6. ot 0 10 7 6. or 0 10 7 6.
3. Hmozo cymma
meKyuiezo u | oo 706annoe 00 230. 00 230 0o 246
Pybescnozo
KOHmpons
4. OlleHKAa
«y1OBJIETBOPUT | He MeHee 36 0. He MeHee 12 0. He meHee 126 | He menee 12 6
€JILHO»
5. OIlEHKA meHee 70 0.
«XOpOoIIo» (51-696.) MeHee 23 0 MeHee 23 0 MeHee 246
6. OlIEHKA
«OTJIMYHO» He meHee 70 0. He MeHee 23 0. He MeHee 23 6 | He MeHee 240




Ipunoxenue 3

KpnTepml OllEeHKH Ka4YeCTBAa OCBOECHHS ANMCHUILIMHBI «Du3nvecKas U KOJJIOUIHASA

XUMUA.

Onucanue noxkasarteseil 1 KpUTepreB OLCHUBAHUSA KOMIIETEHIMI HA PA3JIMYHBIX dTanax

ux GpopMHpPOBaAHUS

OcHOBHBIMU 3TaniaMy (POPMUPOBAHUS KOMIIETEHIIMNA IPU U3yUYEHUH CTYJEHTAaMH JTUCIMILIMHBI
ABJISIFOTCS [TOCIIEI0BATEIbHOE (POPMUPOBAHUE PE3YIIBTATOB OOYUEHUS 10 AUCLUILINHE.
Pesynbrat aTTectanuu o0ydyarommxcst Ha pa3IMuHbIX 3Tanax GOpMHUPOBAHUS KOMIIETEHLUH
MIOKAa3bIBAET YPOBEHb OCBOECHHUS KOMIETEHIIMH 00y4arOIIUMHUCS.

Kon PE3YJIbT | KPUTEPUU U TIOKA3ATEJUN OUEHUBAHUS PE3YJIBTATA OBYUYEHUSA
KOMITeTEeH UM AT CooTBeTCTBHE YPOBHel 0CBOEHHME KOMIIETEHIIUH TVIAHMPYEMbIM
OBYYEH pe3yJbTaTaM 00y4eHUs] U KPUTEPUAM UX OLeHKH
nst KOMIIETeHI U MOPOTOBbIi 0a30BbIi NPOABUHYT
no He 8171
AUCUMILIH copmuposana
He IIKAJIa 10 TPAAULMOHHOMN MATHOANIBHOI cucTeM
(moxy.mi0) HeI0 | HEeyAOBJIETBOPUTE | YAOBJIETBOPHTEJb
X0po1I10 OTJIMYHO
MycK | JIbHO HO
LIKAJ1a N0 0a/VIbHO-PeTHHI0BO cUcTeMe
0- 36 - 60 61 -80 81-90 91 -100
35
Criocoben 3HaTh: He He 3naer 3Haer 3unaer 3uaer
HCIIONb30BaTh OCHOBHBIE 3HaeT | OCHOBHBIEC Hadall OCHOBHBIE Ha4ajl OCHOBHBIEC Ha4aJl | OCHOBHBIE
OCHOBHBIE Havas TEPMOJIUHAMUKH, TEPMOJUHAMUKH, TEPMOJUHAMUKH, | Hadaml
Guonornueckue, | TEPMOAUHA TEPMOXUMHUH, TEPMOXUMHUH, TEPMOXUMHH, TepMOArHA
uzmKo- MUKW, TEPMOIMHAMHYECK | TEPMOTUHAMUYECCKH | TEPMOIWHAMHYEC | MUKW,
XHMHYCCKHE, TEPMOXUMHU Ye MOTEHIHAIOB € TIOTEHI[HAJIOB KM€ MOTCHIIMAJIOB | TEPMOXUMHU
XHMHYCCKHE, H, (ouepruii ['u66ca u | (3mepruii ['mb60ca u | (3uepruii [ubOca | wu,
MaTeMaTHueckyu | TepPMOJIIHA I'enpmMrombiia), T'enpmromeiia), u ['enpMronbma), TepMOANHA
e MeTOmbl Juls | MUYECKHUE CIIeICTBUISIN3 CIISICTBUISAN3 CIICICTBUIMSIN3 MHYECKHUE
paspaboTku, MOTEHLHAN 3akoHa ['ecca; 3akoHa ['ecca; 3akoHa ['ecca; MOTEHIHAN
HCCIeoBaHuit u | OB OCHOBBI (ha30BBIX U | OCHOBHI (Da30BBIX M | OCHOBBHI ()a30BEIX | OB
SKCIIEPTH3HI (aHepruii (busnIecKux (uzmueckux " HU3HUECKUX (aHepruii
nexapcrBennpix | 1 MO0ca n COCTOSTHUI COCTOSTHUI COCTOSTHHI I'u66ca u
CpPEJICTB, T'empmrons ITOJTUMEPOB, TTOJTUMEPOB, ITOJTUMEPOB, I'expmrons
W3FOTOBJICHUS 1na), BO3MOKHOCTH UX BO3MOYKHOCTH UX BO3MOKHOCTH HX | 11a),
JIeKapCTBEHHbIX CIIEICTBUMS W3MEHEHUH ¢ U3MEHEHUH C W3MEHEHUH ¢ CIIeICTBUMS
TIpenapaToB U3 3aKOHa LEJIBIO LEJTBIO LEJIBIO 13 3aKOHA
(OIIK-1); T'ecca; WCIIOJH30BAaHUS B HCIOJH30BaHUS B ncrnoip3oBaHusa B | ecca;
OCHOBBI (bapmarim; (hapmarim; (bapmarim; OCHOBBI
(ha3oBbIX 1 OCHOBHBIE CBOIICTB | OCHOBHBIE CBOMCTB | OCHOBHBIE (ha3oBbIX U
(busnvecku BBICOKOMOJIEKYJISIP | BBICOKOMOJIEKYJISIPH | CBOWCTB ¢dusnvecku
X HBIX BEIIECTB, BIX BEIIECTB, BBICOKOMOJIEKYIA | X
COCTOSTHUI (hakTopoB, (haxTopos, PHBIX BEIIECTB, COCTOSTHUI
MOJTMEPOB, BIIMSIOLUE HA BIIUSIONINE Ha (akTopoB, MIOJINMEPOB,
BO3MOYKHOC 3aCTyJHEBAHUE, 3aCTy/THEBAHUE, BIIMSIOIIUE HA BO3MOXKHOC
TH UX HalyxaHue, Ha0yxaHue, 3acTy/IHEBaHUE, TH UX
U3MEHEHUN TUKCOTPOIIUIO, TUKCOTPOIIUIO, HalyxaHue, HU3MEHEHUH
C IIEJBI0 CHHEpE3HC, CHHEpE3HC, THUKCOTPOIIHIO, C IIETBI0
HCIIONB30Ba KOaIlepBaIHIO, KOAaIepBaIHno, CHHEpE3HC, HCIIOJIb30Ba




HHS B IUIACTHYECKYIO IIACTHYECKYIO KOAIepBalHIO, HUS B
hapmarnyn; BSI3KOCTb, BSI3KOCTb, IUTACTHYECKYTO bapmanmu;
OCHOBHBIE TIEpPUOANIECKHUE MIEPUOANIECKHUE BSI3KOCTb, OCHOBHBIE
CBOWCTB peakuuu B peakuuu B TIePHOANIECKHUE CBOWCTB
BBICOKOMOJI MEXaHHU3ME MEXaHHU3ME pc€aKkuuun B BBICOKOMOJI
CKYJISIPHBIX IMPUTOTOBJICHU IMPUTOTOBJICHU MEXaHHU3ME CKYJISIPHBIX
BEIIECTB, Pa3IHYHBIX Pa3IMYIHBIX TPUTOTOBICHUS BEIECTB,
(axTopos, JIEKapCTBEHHBIX JIeKapCTBEHHBIX Pa3IHYHBIX (bakTopoB,
BIIMSIIOIIIUE ¢dopm Ha ¢dbopm Ha JIEKapCTBEHHBIX BIIMSIIOIIINE
Ha YIIOBJICTBOPHUTENILH | YJOBJIETBOPUTEIBH | (OpM Ha Ha
3aCTyJHEBa OM YpOBHE. OM YpOBHE. XOpOIIEM YPOBHE. | 3acTyIHeBa
HHE, HHE,
Ha0yxaHue, HaOyxaHue,
THUKCOTPOI THUKCOTPOII
o, o,
CHHEpe3uc, CHHEpE3uc,
KoalepBaly KoarepBail
10, IO,
TUIACTUYECK TUIACTUYECK
yIO VIO
BSI3KOCTB, BSI3KOCTB,
HepuoInye neproguye
CKHe CKHe
peakuuu B peakuuu B
MEXaHH3Me MEXaHH3Me
IPUTOTOBIIE HPUTOTOBIIE
HUS HUSA
Ppa3IHYHBIX Pa3IHYHBIX
JIEKapCTBEH JIeKapCTBEH
HBIX (OPM. HBIX (hOpM
Ha
BBICOKOM
YpOBHeE.
Ymern: He He ymeer Ymeer Ymeer Ymeer
PacCUHTBIBA | YMEET | pacCUHTHIBATH PacCUHTHIBATD paccUUTHIBATH PacCUHTHIB
Th TEPMOIMHAMUYECK | TEPMOJMHAMHYECKH | TEPMOJMHAMHYEC | aTh
TEepMOAMHA ne GpyHKuun e GyHkuum kue GpyHKIuu TEpMOJMHA
MHUECKHE COCTOSIHUS COCTOSIHUS COCTOSIHUS MHYECKHE
GbyHKIUH CHCTEMBI, CHCTEMBI, TEIUIOBBIE | CHCTEMBI, byHKIUH
COCTOSHHS TETIOBbIE 3¢ dexTs! TEIUIOBBIE COCTOSHHSA
CHUCTEMBI, 3¢ PEKTHI XUMHUYECKHUX 3¢ deKThI CUCTEMBI,
TEIJIOBBIC XUMHYECKIX TIPOIIECCOB; XMMHYECKHX TEIJIOBBIC
addekTs HPOLIECCOB; TMOJIb30BATHCS HPOLIECCOB; a¢dexTs
XUMHNUYCCKHU II0JIB30BATHCA (1)I/I3I/I‘ICCKI/IM, I10JIB30BAThHCA XUMHUYCCKH
X (bu3HIecKuM, XAMHYECKHM (bu3nUecKuM, X
HPOLIECCOB; XUMHYECKHM 000pyI0BaHHEM, XAMHYECKHM MPOLIECCOB;
TMIOJTb30BATh 000py10BaHKEM, KOMITBIOTEPHU3UPOBa | 000pY/IOBaHHEM, | MOJIBb30BAThH
csl KOMITBIOTEPU3UPOB | HHBIMHU NPHOOPaMHK; | KOMIIBIOTEPU3UPO | cs
(uzngeckn AHHBIMH M3MEPSITh GU3NKO- | BaHHBIMU ¢busudecKn
M, npudopamu; XIUMHYECKHE npudopamu; M,
XUMHYECKH U3MepsTh QU3UKO- | MapameTpsl HU3MEpSTh XUMHUYECKH
M XMMHYECKHE pacTBOpOB, ¢du3mKo- M
obopynoBa rapameTpsbl Ta0yJIMpOBaTh XUMHUYECKHE obopyoBa
HUEM, pacTBOpPOB, OKCIIEPUMEHTAJIbHBI | MTapaMeTpPhl HHEM,




KOMITBIOTEP TaOyJIMpOBaThH € JaHHBIE, pacTBOpOB, KOMITBIOTED
W3UPOBaHH 9KCTIIEPUMEHTANBH | rpadudIecKu Ta0yJIMpoBaTh U3UPOBAHH
BIMH bI€ IaHHEIE, MIPEACTABIATD X, 9KCTIEPUMEHTAIIBH | BIMH
npudopamu rpaduyecku 9KCTPAIoIMpOBaTh | bl AaHHBIC, npudopamun
; UI3BMEPSThH NPEJCTABIATh UX, | JJIsl HAXOXKICHUS rpaduyecku ; U3MEpPSTh
¢usuko- 9KCTPAINOIUPOBATh | UCKOMBIX BEJUYUH; | MPEACTABIATh UX, | (HU3UKO-
XUMHYECKH JUTSL HAX 0K ACHHS MIPOBOAUTH SKCTPAITOJIUPOBAT | XUMHUYECKH
e HCKOMBIX BEJIMUMH; | 3JIEMEHTAPHYIO b I e
napameTpsl MIPOBOAUTH CTaTHCTHYECKYIO HaXOXJICHUS rapameTpsbl
pacTBOpOB, JJIEMEHTAPHYIO 00paboTky HCKOMBIX pacTBOpOB,
Ta0ynupoBa CTaTHCTHYECKYIO 9KCIIEPUMEHTANIBHBI | BEIUYMH; TabynupoBa
T 00paboTKy X TaHHBIX B TIPOBOTUTH T
JKCIIepHUMe 9KCIIEPUMEHTAIBH | XUMHUYECKHUX 3JIEMEHTAPHYIO JKCTIEpUMe
HTaJIbHBIC BIX TaHHBIX B 9KCIIEPUMEHTaX Ha | CTATUCTUYECKYIO | HTalbHBIC
JIaHHBIE, XUMHUYECKHX YIOBIIETBOPHUTENILH | 00paboTKy JIaHHBIE,
rpaduyeck 9KCIIEPUMEHTaX Ha | OM YpPOBHE. 9KCIIEPUMEHTANBH | Tpaduieck
" YJIOBJIIETBOPHUTEIBH BIX JaHHBIX B u
MPE/ICTaBIIA OM YpOBHE. XMMHYECKHX MPE/ICTABIA
Th WX, 9KCIIEPUMEHTAX Th HX,
IKCTPAIou Ha XOopouieM 9KCTPAIOIH
pOBaTh IS YpOBHE. pOBaTh AT
HaXO0XJICHN HaXO0XJICHN
sl ICKOMBIX ST ICKOMBIX
BEJINYNH; BEJINYNH;
MPOBOAUTH MIPOBOANTH
3JIEMEHTapH 3JIEMEHTap
yIO HYIO
CTaTHCTHYE CTaTHCTHYE
CKYIO CKYIO
00paboTky 00paboTky
JKCIIepUMe JKCTIEpUMe
HTaJIBbHBIX HTaJIBHBIX
JIaHHBIX B JIAaHHBIX B
XUMHUYECKH XUMHYECKH
X X
JKCIIEpHUME JKCTIEpUMe
HTaxX. HTax Ha
BBICOKOM
YpOBHeE.
Buaners: He He Baageer Burageer Buaangeer Buaaneer
UHTEpNpeTa | pnage | MHTEpHpeTaluei HHTEpIIpeTanuen HHTEpIpeTaled | MHTeprpera
el eT paccunTaHHBIX paccuUnTaHHBIX paccunTaHHBIX en
paccYuTaHH 3HAYEHUN 3HAYEHUN 3HAYEHUN paccyuTaHH
BIX TEpPMOAMHAMUYECK | TEPMOAMHAMHUYECKH | TEPMOIMHAMHYEC | BIX
3HAYCHUHN X QyHKIH ¢ X QyHKIHI ¢ KX QYHKITHA C 3HAYCHUI
TEepMOANHA LIEJIBI0 LENTBIO L[EJIBI0 TEepMOIMHA
MHUYECKHX MIPOTHO3UPOBAHUS | MPOTHO3UPOBAHUS MIPOTHO3UPOBAHUS | MHUYECKUX
(byHKIMi C BO3MOXKHOCTH BO3MOXKHOCTH BO3MOXKHOCTH byHKIMH C
LENbI0 OCYILIECTBJICHUS U | OCYIIECTBICHUS U OCYIICCTBICHUSA U | LIENBIO
MPOTHO3UP HaIpaBJICHUE HaIlpaBJICHHE HalnpasJIeHUE MIPOTHO3UP
OBaHUSA MIPOTEKAHMS MIPOTEKAHMS MIPOTEKAHUS OBaHUS
BO3MO>KHOC XUMHYECKIX XUMHYECKUX XMMHYECKHX BO3MOKHOC
TH HPOLIECCOB; MPOLIECCOB; HPOLIECCOB; TH
OCYIIECTBII OBJIaJICHUS OBJIaJICHUS OBJIaJICHUS OCYIIECTBII
CHHS U METOJlaMH METOJIaMH METOJIaMH eHHS 1




HaIlpaBJIeH
ne
MPOTEKaHUs
XUMHYECKH
X
MPOLIECCOB;
OBIIAICHUS
MeTOIaMu
CTaTHCTHYE
CKOM
00paboTkn
JKCIepuMe
HTaJBHBIX
pe3yibTaro
BB
XUMHNYCCKHN
X
HCCIICIOBaH
HsIX;
OBIIAJICHUS
METOIHK
U3MEepeHUs
3HaYeHUH
(busnvecku
X BEJIMYUH;
MIPaKTHIECK
oro
UCIIOJIb30Ba
HUSL
npudOpoB U
ammaparyp
BI TIPU
¢bu3nuecko
M aHaJm3e
BEIIIECTB.

CTaTUCTHYECKON
0b6paboTku
9KCIIEPUMEHTAIIBH
BIX PE3YJILTaTOB B
XUMHNUYECCKUX
UCCIIEIOBAHUSX;
OBIIaJICHUS
METOJIUK
H3MepeHuUs
3HaYeHU N
¢$u3nIecKux
BEJINYNH;
MIPaKTHYECKOTO
HCIIOJIb30BAHUS
mpuOOpoB U
anmnapaTypsl IpH
¢uznaecKkoM
aHAJIN3€ BEUIECTB
Ha
yIIOBJIETBOPHUTEINBH
OM YpOBHE.

CTaTUCTHYECKON
0bpaboTku
9KCIIEPUMEHTAIILHEI
X pe3yJbTaToB B
XUMHNYCCKUX
UCCJIEJIOBaHHUSX;
OBIIAJICHUS
METOJNK
M3MEpEHUs
3HaYeHUH
(uznaecKknx
BEJINYHH;
MIPaKTHYECKOTO
HCIIOJIb30BaAHUS
npudopoB U
annapaTypsl Ipu
(uzmgeckom
aHAJIM3E BEUIECTB
Ha
YIOBJIETBOPHUTENBH
OM YpOBHE.

CTaTUCTHYECKON
00paboTku
9KCTIEPUMEHTAIIBH
BIX PE3YJILTaTOB B
XUMHUYCCKUX
UCCIIEZIOBAHUSX;
OBIIaJICHUS
METOJIUK
HU3MEpeHuUs
3Ha4YeHUN
¢busmaecKknx
BEJINYNH;
MIPAaKTHYECKOTO
HCIIOJIb30BaHUS
puOOpOB U
anmaparypsl IpH
¢uzngeckomMm
aHAJIN3E BELIECTB
Ha XopouieM
YPOBHe.

HamnpasJeH
ue
MIPOTEKaHN
o
XUMHUYCCKH
X
MIPOLIECCOB;
OBIIAJICHUS
METOJlaMU
CTaTHCTHYE
CKOM
00paboTkH
JKCTIEpUMe
HTaJIBHBIX
pe3ynbTaro
BB
XUMHYECKH
X
UCCIe0BaH
HsIX;
OBIIAJICHUS
METOJIUK
N3MepeHust
3Ha4YeHUuil
(dusznueckn
X BEJINYNH;
MPaKTHYECK
oro
UCIIOJIB30Ba
HUS
puOOPOB U
anmnaparyp
BI TIpH
duzuuecko
M aHalu3e
BEILIECTB Ha
BBICOKOM
YpOBHE.




	Б1.О.14 «Физическая и коллоидная химия»
	1. Цели и задачи освоения дисциплины
	2. Место дисциплины в структуре ОПОП ВО
	3. Требования к результатам освоения дисциплины
	3.1. Элементы общепрофессиональных (ОПК) компетенций, формируемых данной дисциплиной

	4. Структура и содержание дисциплины.
	5. Оценочные материалы для текущего и рубежного контроля успеваемости и промежуточной аттестации
	5.1. Задания для текущего контроля (контролируемая компетенция ОПК-1):
	5.2. Типовые вопросы для самостоятельного изучения, контролируемая компетенция (ОПК-1)
	5.3. Типовые задания на коллоквиум (контролируемая компетенция ОПК-1):
	5.5. Вопросы для сдачи экзамена, контролируемая компетенция (ОПК-1).

	6. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности
	7. Учебно-методическое обеспечение дисциплины
	7.1. Основная литература
	1. Основы биофизической и коллоидной химии [Электронный ресурс] : учебное пособие / Е. В. Барковский, С. В. Ткачев, Л. И. Пансевич [и др.]. — Электрон. текстовые данные. — Минск : Вышэйшая школа, 2009. — 413 c. — 978-985-06-1620-3. — Режим доступа: http://www.iprbookshop.ru/20105.html
	2. Коллоидная химия. Примеры и задачи [Электронный ресурс] : учебное пособие / В. Ф. Марков, Т. А. Алексеева, Л. А. Брусницына, Л. Н. Маскаева ; под ред. В. Ф. Марков. — Электрон. текстовые данные. — Екатеринбург : Уральский федеральный университет, ЭБС АСВ, 2015. — 188 c. — 978-5-7996-1435-5. — Режим доступа: http://www.iprbookshop.ru/69612.html
	7.2. Дополнительная литература
	1. Родин, В. В. Основы физической, коллоидной и биологической химии [Электронный ресурс] : курс лекций / В. В. Родин. — Электрон. текстовые данные. — Ставрополь : Ставропольский государственный аграрный университет, АГРУС, 2012. — 124 c. — 978-5-9596-0577-3. — Режим доступа: http://www.iprbookshop.ru/47332.html
	7.3. Интернет-ресурсы
	7.5. Методические указания по проведению различных учебных занятий и самостоятельной работы

	8. Материально-техническое обеспечение дисциплины
	8.1. Требования к материально-техническому обеспечению
	8.2 Особенности реализации дисциплины для инвалидов и лиц с ограниченными возможностями здоровья

	Приложение 2
	Приложение 3

