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

1. [MoaroToBUTh 00YYAIONIMXCSI K OBIQJCHUIO OCHOBAMHU JIMCIMIDIMH, W3YyYaeMbIX TpHU
MOJATrOTOBKE MPO(QECCHOHANBHBIX KagpoB B oOyacTh ¢apManvud (M MO APYTUM CHEHUAIBHOCTSIM,
CBSI3aHHBIM C HCIOJB30BAaHHEM PA3IMYHBIX (PU3MKO-XUMHUYECKHUX MPOLECCOB) C yUETOM UX AajbHEHIIEH
npodecCHOHAbHOW ~ EATENBHOCTH,  CHOCOOCTBOBaTh  (POPMHPOBAHUIO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pEHHUsS, TOHHMMAHWIO OCHOBHBIX 3aKOHOMEpPHOCTEH pasiMyHbIX  (DPU3NKO-XHMHUYECKHX,
OMOJIOTMYECKHX M MHBIX SBJICHHH MPUPOJBI M TEXHOJIOTUYECKHUX TPOIECCOB, OBJIAICHHE 00YYaIOIIUMUCS
(U3UKO-XMMHYECKUX OCHOB NPOTHO3MPOBAHUS, pa3pabOTKH, KOHTPOJS, ONTHMHU3AIMHU Pa3INIHBIX
TEXHOJIOTHYECKHX TPOLIECCOB, OCOOCHHO - TIPU MOJIYYEeHUH, KOHTPOJIE KauyecTBa, XpaHEeHHU, IPUMEHEHHUN
(apMaleBTHUECKUX TPENapaToB U JICYSOHBIX CPENICTB.

3agaun JUCLUIUINHEL:

1. Nzyuenne aucuuruinael Pusndeckas U KOJUIOMIHAS XUMUS MPENyCMaTPUBAET pelLIeHHE
KOMIIJIEKCa 3aJa4, HallpaBJIeHHBIX Ha IPUOOPETCHUE KOMIIETEHIUH 110 CJIEAYIOIIM OCHOBHBIM pa3zeiiaM
COBPEMEHHOHN (PH3UKO-XMMHUYECKOW HAYKH:

2. Ponp 1 3HaueHHe MeTOI0B (PU3NUECKON U KOJJIOWAHOW XUMHUH B (hapMalyu.

3. OcHoBHBIE pa3eiibl GU3NIECKON XUMHH.

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

5. OCHOBBI XUMHUYECKON TEPMOANHAMUKI.

6. VY4eHne 0 XUMHYECKOM PABHOBECHM.

7. TepmoauHamuKa (ha30BBIX PABHOBECHI.

8. OCHOBBI Y4€HHS O pacTBOpPAX.

9. OCHOBHBIE OHATHS U METOJBI JICKTPOXUMHUH.

10. OCHOBBI XUMHYECKOI KMHETHUKH.

11. OcHOBBI yueHus 00 azcopOLuM U KaTajiuse.

12. OCHOBBI  (PM3UKOXMMHUHM TUCIIEPCHBIX 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 b1.0.15 «®usuyeckas U KoOUIOMIHAsS XUMUS» OTHOCUTCA K bioky 1

Hucrumuael (Moxynn) obsBatenpHOr wactu OIIOIT BO — mporpamMmsl crnieruainteTra o

cnenuanbHocTH 33.05.01 ®apmarus.

3. TpeOoBaHus K pe3yJibTaTAM OCBOCHHS JUCHUIIIHHBI

3.1. Dnementsl ob0menpodeccuoHanbubix (OIIK) xommerenunuii, (popMupyemMbIX JAHHOMH
TUCIHHUTILIMHOK

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

obadams 0buenpopeccuoHarbHbIMU KOMNEeMeHYUsMU:

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 11eJIbI0 HCII0JIb30BaHMs B (hapMarum;
OCHOBHBIE CBOICTB BEICOKOMOJICKYJIIPHBIX BEIIECTB, (AKTOPOB, BIUSIONINE HA 3aCTyTHEBAHHE,
HaOyXaHHe, TUKCOTPOIHIO, CHHEPE3HUC, KOallepBalHIO, IUIACTHYECKYIO BSI3KOCTh, IEPHOAMYECKHIE
peaKIuy B MEXaHU3Me IMPUTOTOBIICHUS PA3IMYHBIX JICKAPCTBEHHBIX (OPM.

1. LIeJb U 33/1a4U (PU3UUECKOM U KOJUIOUTHOW XUMUH, CIIOCOOBI UX PEIICHUS;

2. OCHOBHBIC 3aKOHBI (DM3UKU M XUMHUH, PU3UKO-XUMHUECKHE SBICHUS U 3aKOHOMEPHOCTH,
WCTIOJB3yeMble B (PH3MUECKON U KOJUIOWAHON XUMUH;

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

4, MpaBuiia TEXHUKH 0€30MacHOCTH pabOThl B XMMHUYECKOH nabopaTopuu U ¢ pusndeckoi
anmnapaTypou;

5. PacTBOPHI M MMPOLIECCH, ITPOTEKAIONINE B BOJHBIX PACTBOPAX;

6. OCHOBHBIC Ha4dajla TEpMOIWMHAMUKH, TEPMOXHMMHH, BKJIIOYasd PpPOJIb W 3HAYCHUC
TEPMOAMHAMUYECKHX MTOTEHIIMAJIOB, CIEACTBHS U3 3aKoHa [ ecca;

7. XIMHYECKOE PaBHOBECHE, CIIOCOOBI pacueTa KOHCTAHT paBHOBecHs (pa3oBbIe paBHOBECHS,
OCHOBBI PH3HKO-XUMHUYECKOTO aHAITN3A;

8. CBOMCTBa pa30aBICHHBIX pPACTBOPOB; pAacTBOPHI  DIIEKTPOJHUTOB;  3JEKTPOAHBIC
MMOTEHITUAITBI U AIIEKTPOBIKYIINE CHITBL;

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

IMOBCPXHOCTHBIX SBICHUN U JAUCTICPCHBIX HBHGHHﬁ; BJIMAHUC PA3JTUYHBIX (l)aKTOpOB Ha ACCTPYKIUIO
JICKAPCTBCHHBIX BCILECTB,

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

11. BO3MOXKHOCTH  HCIIOJNB30BAaHUSI  MOBEPXHOCTHBIX  SIBICHUN A1  MPUTOTOBJICHUS
JIEKAPCTBEHHBIX OPM;

12. OCHOBBI (pa30BbIX U (DU3MUYECKUX COCTOSHUH MOJIMMEPOB, BOBMOXKHOCTH MX M3MEHCHUH C
LIEJIBIO UCITOJIb30BaHUS B MEIUIIMHE, (hapMaIlii;

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

3acTynHeBaHHe, Ha0yXxaHne, CHHEepPe3nc, KOAlePBAIHIO, BA3KOCTh, IIEPHONIECKIE PEAKIINU B
MEXaHU3ME MTPUTOTOBJICHUS JICKAPCTBEHHBIX (hOpM.

YMeTh:

pacCUHTHIBaTh TEPMOJTUHAMUYCCKHE (DYHKIIMU COCTOSTHUS CHCTEMBI, TEIUTOBBIE (D PeKThI
XUMHUYECKUX TPOIIECCOB; MOJIb30BAThCs (PU3MUECKUM, XUMHUUECKUM 000pyA0BaHUEM,
KOMITBIOTEPU3UPOBAHHBIMH MTPUOOPAMHE; H3MEPATH (PU3UKO-XUMHUYECKHEC TTapaMeTPhl PACTBOPOB,
Ta0yJIMPOBATh IKCIIEPUMEHTANIbHBIC TaHHBIE, TpadUYeCKU MPEACTABIATh UX, SKCTPAIOIUPOBATh
JUTSI HAXOKICHHSI ICKOMBIX BEJIMYUH; TTPOBOJIUTH AJIEMEHTAPHYIO CTATUCTUUECKYIO 00paboTKyY
OKCIIEPUMEHTAIBHBIX TaHHBIX B XUMUYECKUX IKCIEPUMEHTAX.

1. CaMOoCTOSITENbHO paboTaTh ¢ Y4eOHOM M CHpPaBOYHOH JIMTEpaTypou Mo (Qpu3H4YecKoil u
KOJUIOUIHOW XUMHU;
2. MOJTb30BATHCS OCHOBHBIMH TIPHEMaMH M METONAaMH (H3HKO-XMMHUYECKHX H3MEPEHUI;

paboTath C OCHOBHBIMH THIIAMH HPHUOOPOB, HCIIONB3YEMBIX B (U3NYECKOH W KOJUIOMIHOW XHMUHU;
paccuuThIBaTh TEPMOAMHAMHYECKHE (DYHKIHUH COCTOSHHUS CHUCTEMBI, TETIOBBIE 3()(EKTHl XMMUYECKUX
IIPOLIECCOB;  PAaCCUUTHIBATL KOHCTAaHTbl PAaBHOBECHs, PAaBHOBECHBIE KOHLEHTPALMM PEAarcHTOB,
PABHOBECHBIM BBIXOJ IPOJYKTOB PEAKLUUH, CTEIECHb IIPEBPAICHUsS HCXOIHBIX BEIECTB; CMEIIATh
paBHOBECHUS B PaCTBOPAx;

3. cobupaTth NpoCTEHIINE YCTAHOBKH VI NPOBEACHHUS J1JAOOPATOPHBIX HCCICIOBAHUM.

4. TaOyJIMpoOBaTh  SKCHEPUMEHTAJIbHBIC  JaHHbIE, TIpadUUecKd MNPEACTaBIATh  UX,
HMHTEPIOIUPOBATH, IKCTPAIOINPOBATH ISl HAX0X/IEHUS CKOMBIX BEIHYHH;

5. U3MEPATH PU3NKO-XMMUYECKUE MMapaMeTphl PACTBOPOB;

6. IIPOBOJUTH 3JIEMEHTAPHYIO CTATHCTHUECKYI0 00pabOTKY 3KCIIEPHMEHTAIbHBIX JaHHBIX B

(PM3UKO-XUMHYECKUX dKCIIEPHUMEHTAX;



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 BO3MOYKHOCTH OCYIIECTBIICHHUS U HAIIPABJICHUE IPOTEKAHUS XUMHUECKUX
MIPOIIECCOB; OBJAICHHUS METOJaMU CTATUCTHYECKONW 00pabOTKN IKCTIEPUMEHTAIBHBIX
pE3yJIbTaTOB B XUMUYECKUX UCCIIEIOBAHMX; OBJIAJICHUS METOUK U3MEPEHUS 3HAUCHUI
(bU3HYECKUX BEIINYWH,
MPAKTUYECKOT0 MCII0JIb30BaHUs IPUOOPOB U anmapaTypsl Ipu GU3NUIECKOM aHAJIN3E BEIIECTB.

1. MeTomaMH CTaTUCTHYECKOW 00pabOTKH OKCIEPUMEHTAIBHBIX  pPe3ydbTaToB  DH3HKO
XUMHUYECKUX UCCIICIOBAHNN;

2. METOIMKOW OLIEHKH MOTPEHIHOCTEH (HU3NKO-XMMHUYECKUX U3MEPEHUH;

3. MerogamMH KOJIOPUMETPHH, BOJBTAMIIEPOMETPHH, MOTCHIHUOMETPHH, CIEKTPOGOTOMETPHUH,
pedpakToMeTprn, KpHOMETPUH, Xpomatorpaduu;

4. HaBbIKAMH WHTEpIIPETAlMd PACCUYMTAHHBIX 3HAYCHUH TepMOJMHAMHUYECKNX (QyHKIHH ¢
LENBI0 TPOTHO3MPOBAHUA BO3MOXXHOCTH OCYIIECTBIICHHS W HANpPAaBICHHS TMPOTEKAHUS XHMHUYECKHX
MIPOIIECCOB;

5. TEXHUKOW MPOBEJICHNUSI OCHOBHBIX (DU3NKO-XMMUYECKUX IKCTIEPHMEHTOB;

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

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

8. HaBBIKAMU MPUTOTOBJICHUS, OLEHKOH KadyecTBa, CIOCOOAMH ITOBBIIICHUS CTaOMIBLHOCTH
TIVICTIEPCHBIX CHUCTEM;

9. HaBBIKAMH TPOBEJCHHS HAYYHBIX MCCICAOBAHHMN /IS YCTAHOBICHHUS B3aUMOCBSI3H (DU3HKO-
XMMHUYECKUX CBOHCTB U (papMaKOIOTUUECKOW aKTHBHOCTH.

4. CTpyKTypa ¥ coaepkaHue QU CHUNJINHBI.

Tabmmna 1. Copepxanue IucUUIUIMHBL «®Pu3zndeckas U KOJJIOMJHAs XHUMHSA» IIEpEYCHb
OLIEHOYHBIX CPEJICTB U KOHTpoaupyeMbix komnereHuuit (OIIK-1).

Kon
HaumeHnoBanme
HanmeHnoBaHue KOHTPOJIMPYeMOii
Ne Copepxanue pasgena OLIEHOYHOI'0
pa3aesia KOMIIETEHUM U
cpeacrea
(ns1n ee yacTn)
Ddusuyeckasi XUMHS
Beenenue 1.Ilpeamer, 3agauu, pa3aensl, KonnokBuym,
METOJbI, UCTOPHA PA3BUTUA TECTUPOBAHUE,
1 (u3nYeCcKON XHUMUU. OMK-1 yCTHBI onpoc,
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
HyneBoe u nepBoe XUMHUYIECKOH TEPMOTUTHAMUKH. 1a6ODATODHEE
HaJaJia 2.3. Hymnepoe nagamo patop
3AHATHUSA

TEPMOTMHAMUKH. (HyIeBoO 3aK0H)




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

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

2.7.  3aBUCUMOCTb TEIJIOBBIX
3¢ (EeKTOB OT TEMITEPATYPHI.
YpaBuenue (3akoH) Kupxroda.

Bropoe u tpeTbe
Hayaja
TEPMOJIMHAMUKH.
OHTponHS.
XapakTepucTUYECKUe

(hyHKIHH.

3.1. ®opMyIHpPOBKH BTOPOrO
Hayaja TepMOAUHAMUKH.

3.2. DHTponwus.

3.3. Hwuxxa Kapso.

3.4. OOmee COOTHOMIEHUE IS
MEPBOTO ¥ BTOPOTO Havall
TEPMOAMHAMHUKH.

3.5. H3meHeHue >HTPOIUHU B
Pa3IMYHBIX MPOIIeccax B
3aKpHITOH crucTeMe.

3.6. Tperbe Hauano
TEPMOJTUHAMHUKH.

3.7. XapakTtepucTUYECKHE
(byHKUIUH.
TepMoauHaMuueckue
MTOTCHIINAIIBI. DHEPTHUs
I'enmemroieia (cBoOOHAS
sHeprus). JHeprus ['udboca
(cBOOOIHAS SHTATIBITH ).

3.8. TepMoauHaMHuecKue
YCIIOBHUS CAaMOTIPOU3BOIFHOTO
MPOTEKAHWUsI MpolLecca u
JOCTHXKCHUS COCTOSIHUS
paBHOBeCHSI.

3.9. XuMHUYECKHN MOTEHIIAA.
OYruTUBHOCTb U

akTuBHOCTH. CTaHIapTHOE
COCTOSIHHE BEIIECTBA.

3.10. VYpasuenns ['n66ca-
I'enpmrosbLa.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHble
3aHATHUSA

TepmoauHamuka
XUMHUUYECKOTO
paBHOBecUS

TepMonrHaMUYECKHE yCIOBUS
XMMHYECKOTO PAaBHOBECHSI.
3aKoH AEUCTBYIOMIMNX MacC U
€ro TEPMOJUHAMHYECKOE
obocHoBanue. CBA3b MEXKITY
KOHCTaHTaMHU XUMHUYECKOTO
paBHOBECUSI, BRIPAXKCHHBIMA
Pa3sITUIHBIMA CITIOCOOAMHU.
YcnoBHast KOHCTaHTa
paBHOBecHUs. YpaBHEHHE
M30TEPMBI XUMHYECKOH
peakuuu (M30TepMbl BaHT -
Todda). 3aBucuMocThb
KOHCTAHTBI XUMHYECKOTO
paBHOBECHS OT TEMIIEPATYPBHI.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIH OIPOC,
nabopaTopHbIe
3aHATUSA




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

TepmoauHamuka
(ha30BBIX PaBHOBECHI

5.1. OcCHOBHEBIE IOHATHUS.

5.2. TepmonuHamMuyeckue
ycaoBusl pa30BOTO paBHOBECHS.
5.3. [IlpaBumo a3 'nb6ca.
5.4. da3oBbIC EPEXOBI.

5.5. OIHOKOMIIOHEHTHbIE
3aKPBITHIC CUCTEMBI.

5.6. Ypasuenue Knaneiipona -
Knaysuyca.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpOC,
nabopaTopHbIe
3aHATHUS

PaBHOBecHsI TBEpIBIX U
KUIKUX (a3 B
JIBYXKOMIIOHEHTHBIX
cucTeMax

6.1. OcCHOBHBIE TOHATHA.

6.2. JlmarpamMMbl COCTOSTHUS
OMHAPHBIX CUCTEM - THATPaAMMBbI
TJTaBKOCTH.

6.2.1. bunaphsie cucteMbl
HEU30MOP(HO
KPUCTAJUTU3YIOLIUXCS BEIICCTB
¢ MpocToM

IBTEKTUKOH (He 00pa3yrommx
XUMHYECKUE

coequHenus). 6.2.2.

Cucrems! u3
KOMIIOHEHTOB, HEOTPaHUUECHHO
PacTBOPHUMBIX APYT B APYTe
(KpHCTAITN3UPYIOTIHXCS
Hn30MOp(HHO) KaK B
KHUJIKOM, TaK U B TBEPJOM
COCTOSIHHH, HE
00pa3yomux XUMIIECKAX
COEIMHEHUH.

6.2.3. Cucrtemsl ¢
HEOTPAaHUYEHHOUN B3aUMHOMN
PacTBOPUMOCTHIO KOMITOHECHTOB
B XKHJIKOM COCTOSIHUH, HE
00pa3yroImux XUMHYECKUE
COCTUHCHUS.

6.2.4. Cucremsl,
KOMTIOHEHTHI KOTOPBIX
00pa3yroT yCTONYNBEIE
(TaBsIIMecs KOHTPYIHTHO)
XUMHYECKUE COCTUHEHHUSI.
6.2.5. Cucremsl,
KOMITOHEHTBI KOTOPBIX
00pa3yroT HEYCTOMYUBBIC
(TnaBsMecs UHKOHTPYIHTHO)
XMMHYECKUE COCTUHEHHMSI.

OIIK-1

KomnokBuym,
TECTHpPOBAHUE,
YCTHBIH OIPOC,
nabopaTopHbIe
3aHSITHS

PaBHOBECHS KUAKUN
pacTBOp -map B
JIBYyXKOMIIOHEHTHBIX
3aKpPBITBIX CUCTEMaX.
PactBOpHI

7.1. OCHOBHBIE ITIOHSITHS.

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

OIIK-1

Koimnoksuym,

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 THIIBI JHAarpPaMM
kunenus (P = const) u
nuarpaMm ynpyroctu napa (T =
const) A1 OUHAPHBIX CUCTEM
TTOJTHOCTHIO B3aMMHO
pPacTBOPUMBIX KUAKOCTEN.7.8.
[eperonka u pexTudUKaLHSL.

3aHATUA

bunapssie cmecu
JKHIKOCTEH ¢
OrpaHUYECHHOU
B3auMMHOM
PacTBOPUMOCTBIO

8.1. buHapHBIE CHCTEMBI, B
KOTOPBIX B3aUMHAS
pacTBOPUMOCTD JKUJIKOCTEM
YBEJIMYUBAETCS C POCTOM
TEMIIEpPaTyphl.

8.2. buHapHBIE CHCTEMBI, B
KOTOPBIX B3aMHAs
PacTBOPUMOCTD KUAKOCTEH
YBEIIMYNBAETCS C
MOHW)KEHHEM TeMIIepaTyphbl.
8.3. bunapHble )xuIKHE
CHUCTEMBI C BEpXHEH U HUKHEHN
KPUTHYECKUMU TeMIIepaTypaMu
pacTBOpeHusl.

8.4. PaBHOBecHO€ HgaBicHHE
HACBIIIIEHHOT O ITapa HaJ| CMEChIO
JIBYX KHJKOCTEMN, HE
pacTBOPSIOIINXCS
HEOrpaHWYECHHO APYT B ApYTe.
8.5. Ileperonka ¢ BOASHBIM
MApOM.

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHble
3aHATHUSA

Pacnipenenenune
TPEThEro KOMIIOHEHTA
MEXy TBYMSI
HECMEIITUBAIOIIMMUCS
KUAKUMHA (pazamm.
OKCTPaKITUSA

9.1. 3axoH pacnpeneneHus
Hepncta. Koncranra
pacripeneneHusI.

9.2. DxcTpakuus.
Koaddunuent pacrpenenenus.
CrereHb n3BiIeUeHUS ((hakTop
W3BJICUCHHUS, IPOLICHT
sKCTpakun). PaxkTop
paszeneHust IByX BELIECTB.
VYcaoBus pasneneHus AByX
BeniecTs. KoHcranTa
9KCTpakuuu. Briusaue
pa3n4HbIX (pakTopoB HA
MPOIIECCHI IKCTPAKIIUH
(BusiHME 00BbEMa IKCTpareHTa
1 YHUCIIa TIOCTIeI0BATEIIbHBIX
JKCTpakUui; BiausHue pH
BOJHOH (ha3bl; HCIIOIH30BAHUE

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIH OIIpOC,
n1abopaTopHbIe
3aHATHUSA




MaCKHPYIOLIUX areHTOB;
B3aMMHOE BITUSIHUC
JKCTPArupyeMbIx

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

10

CsoiicTBa
pa30aBICHHBIX
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
YHCTOTO PACTBOPUTEIIS.
Kpnockomus. 10.4. Ocwmoc.
OOpaTHBIi ocMoC.
VYieTpadunsTpanys.

10.5. Omnpenenenue MOISIpHON
Macchl paCTBOPEHHOTO
BEIIECTBA 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
3aHSTHS

11

PaBHOBecus B
pacTBopax
3JIEKTPOIUTOB

11.1. TIpoBoaHUKH IEPBOTO U
BTOPOTO poJa.

11.2. Teopus
BJIEKTPOIUTHYECKON
JMCCOIMANAN

C. Appenuyca.

11.3. 3axoH pa3BeneHus
OcTtBanpa.

11.4. AXTUBHOCTH U
KOX(PPUIMEHTH aKTUBHOCTH
anexktponuToB. 11.4. HonHas
cuiia (MOHHas KperocTh)
pacTBopa.

11.6. Teopust CHIIBHBIX
aneKTpoiauToB [ebast u
XroKkenst (CTaTUCTHIECKast
TEOpUsI pACTBOPOB CUIIBHBIX
JJEKTPOIIUTOB).

OIIK-1

Komnoksuym,
TECTHpPOBAHUE,
YCTHBIH OIpOC,
nabopaTopHbIe
3aHATHUS

12

IIporonurtuueckue
paBHOBECHUS B BOAHBIX
pacTBopax cinaldbIx
IJIEKTPOJIUTOB.
Bydepnsie cuctemsr

12.1. TIporomutmueckue
paBHOBECHS B BOJHBIX
pacTBopax.

12.2. TIporonmuTtHueckue
paBHOBECHS B HEBOJIHBIX

OIIK-1

Komnoksuym,

TECTUPOBAHHE,
YCTHBIH OIIpOC,
nabopaTopHbIe




(pacTtBOpHI)

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

kucnot. KoHcTanTa OCHOBHOCTH
u pH pactBopoB

c1abbIX OCHOBAHHH.

12.4. Tungponus. Koncranra u
CTeTeHb THIPOIIN3a.
Brruucnenue 3nauennii pH
pacTBOPOB COJIEH,
MTOIBEPTAIOIINXCS TUPOIIN3Y.
12.5. BydepHbie cucTeMbl
(pactBopsl). 3naueHus: pH
Oy(hepHBIX PacTBOPOB.
Bydepnas cucrema,
cozeprkaias cadyro KHCIOTY H
ee coub. bydepHas cucrema,
coneprkarias c1aboe OCHOBaHHE
1 ero cosb. bydepHas eMKOCTb.
3naueHue OyepHBIX CUCTEM.

3aHATUA

13

PactBOpHI
3JIEKTPOJIUTOB B
HEPaBHOBECHBIX
YCIOBHSIX.
ONEKTPONPOBOIHOCTh
pacTBOpoOB
3JIEKTPOJIUTOB

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

13.2.V nenbuas
AJIEKTPOIIPOBOAHOCTH (yIeNbHAS
AIIEKTPUYECKasi POBOIUMOCTD)
pacTBOpoB

ANEKTPOITUTOB.

13.3. DxBuBaNeHTHas U
MOJISIpHAst AIEKTPOIPOBOTHOCTh
(a1eKkTpuyecKas IPOBOAUMOCTH)
pacTBopoB

AIIEKTPOITUTOB.

13.4. 3axkoH HE3aBUCHUMOTO
nBI>KeHHs: HoHOB Komnbpaymia.
[IpenenbHbIC TOJBIKHOCTH
HOHOB.

13.5. IIpumeHeHue Teopuu
CHJIBHBIX DIIEKTPOIHUTOB JIJIS
00BsicHeHHS 0COOEHHOCTH
AIIEKTPOTPOBOTHOCTH
pacTBOpPOB.

13.6. OcobenHoctu
AIIEKTPONPOBOIHOCTH
pacTBOpoB

AJIEKTPOJIUTOB B HEBOTHBIX
pacTBOPHUTEIISX.

O6pa3zoBaHre HOHHBIX
acCOIATOB.

13.7. Omnpenencurue
AIIEKTPOTPOBOTHOCTH
pacTBOpPOB.

13.8. TlpumeHeHue meTon1a
AIIEKTPONPOBOTHOCTH
(KOHAYKTOMETPHH) JUIS

OIIK-1

Konnoksuym,
TECTUPOBAHUE,
YCTHBIU OITPOC,
nabopaTopHbIe
3aHATHS




OTIpeieTICHHs CTENeHH,
KOHCTaHTHI U
TEPMOIMHAMUYECKUX
XapakTepuc-THK

Mpolecca JUCCOoaluu
¢1ab0Tr0 IIEKTPOTHUTA.

13.9. IlpumeneHwme
KOHIIYKTOMETPHH IS
OTpeAeTIeHHS

KOHIICHTPAIINH PACTBOPEHHBIX
BEIIIECTB.
Konnykromerpuueckuii anamus
IUIS1 ONIPEAETICHUS
KOHIICHTPAIlUH PACTBOPEHHBIX
BEIIIECTB.
Konngykromerpuyeckuii aHanus
(mpsimast

KOHAYKTOMETpPUS,
KOHAYKTOMETPHUYECKOE
THTPOBAHUE)

14

DIIeKTPOTHEBIE
MOTEHIUAIIBI U
3IEKTPOIBUKYIITHE
cuiel (BC)

14.1. OcHOBHBIE TOHATHSL.
14.2. MexaHuzm
BO3HUKHOBEHUS 3JIEKTPOJAHOTO
nmoreHIana. JBoiHou
3JIEKTPUYECKUH CIIOM.

14.3. 3asucumocts IJIC
ralbBaHUIeCKOTO 3JIEMEHTa OT
AKTUBHOCTEN PEareHTOB.
Ypasuenue HepHcera.

14.4. Knaccuduxamnms
00paTUMBIX IJIEKTPOIIOB.
VYpasuenus HepHcra 11
MIOTEHIINAJIOB AIIEKTPOIOB
MIEPBOTO, BTOPOTO POJa,
OKHCITUTEILHO-
BOCCTAHOBUTENIBHBIX U
MeMOpaHHBIX (MOH -
CEJIEKTHBHBIX ) 3JIEKTPOJIOB.

OIIK-1

Komnoksuym,
TECTHpPOBaHUE,
YCTHBIH OIpoC,
nabopaTopHbIe
3aHATHUS

15

DIEeKTPOXUMUYIECKIC
(rampBaHHYECKHC)
3JIEMEHTBI U TICTIN.
TlorenmomeTpust

15.1. Xumuueckue
raJbBaHUYCCKHUC IICTIH.

15.2. KoHueHTpaluuOHHBIE
rajJbBaHHYECKHE LICTIH.

15.3. Jduddysnonnsiit
ITOTCHITHAIT.

15.4. Omnpenencarne
TEPMOJIUHAMUYECKUX
XapaKTEPUCTUK

¥ KOHCTaHT paBHOBECHS
peakuii Ha OCHOBaHUU
n3mepennit SJ1C
raJIbBaHHYECKHX IIETeH.

15.5. TlpumeHeHue u3mMepeHmit
OJ1C ranpBaHUYECKUX
AJIEMEHTOB JUIS OTIPEIETICHHS
KOHLIEHTPALHH

pactBopoB. [loTeHIHOMETpHA
(mpsimast

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIH OIpOC,
nabopaTopHbIe
3aHATHUS




MOTCHIUOMETPHS,
MTOTEHIUOMETPHUYECKOE
TUTPOBaHHE).

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

AJIIEMEHTHI.

15.8. DnexTpoxumuyeckas
KOppOo3Hus MeTaJlIoB. MeToIbI
3aIIUATHI OT KOPPO3HUH.

16

Kunerunka xummuaeckux
peakuui

16.1. OcHOBHBIC TOHSTHSL.
16.2. ®opmanbHas
XMMHUYECKasi KHHETHKA Peakuii
B

ra3oBoH (a3e: KHHETHYECKU
HEOOpaTUMBIE PEAKIINN
MEPBOTO, BTOPOTO, TPETHETO,
JPOOHOTO, HYJIEBOTO

MOpSIKA.

16.3. MeToms! onpeneacHus
MOpsIKA pEaKIuu
(uHTETpaNbHBIE,
nuddepeHanbHbIe).

16.4. d@opmanbHass KHHETHKA
HEKOTOPBIX CIIOKHBIX
peaxiuii: oopaTuMebIe,
napaiesbHbIe,
MoCIIeI0BaTeNbHEIE,
COTIPSHKEHHBIE PEaAKIIHH.

OIIK-1

Kosmnoksuym,
TECTUPOBAHHE,
YCTHBIN OIpoC,
nabopaTopHbIe
3aHATHUSA

17

3aBHCHMOCTb CKOPOCTH
XUMUYECKON peaKIuu
OT TEMIIEpaTyphI

17.1. Tlpasumo Banrt - ['odda.
17.2. YpaBuenue AppeHuyca.
17.3. Omnpenenenue sHEpruu
aKTUBALUH U
HPEAIKCIIOHEHIINAIBHOTO
MHOXHTEIISl ypaBHEHUS
Appennyca.

17.4. CBs3b MEXIY

ko dunmentom Banr - 'odda
u

SHEPruM aKTUBALMU.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIN OIPOC,
nabopaTopHbIe
3aHATUSA

18

OO6mme Teopun
XUMHYECKON KUHETUKU

18.1. Teopus akTUBHBIX
CTOJIKHOBEHHH. ['unoresa
Appennyca o CyIIecCTBOBaHUU
AKTHBHBIX MOJICKYJI.

Teopust akTHBHBIX OMHAPHBIX
COYyZIapEHHUIL.

[IpuHIMI cTalMOHAPHBIX
(KBa3UCTAIIIOHAPHBIX )
COCTOSIHUI.

18.2. Teopus nepexogHOro
cocrostHust. OCHOBHBIE
IIOJIOKEHUSA U TONYLLIEHUS
teopuu. OCHOBHOE
YpaBHEHHE TEOPHH.
TepMmoauHamMuueckas
(xBazuTepMOAMHAMHUYECKAS )

OIIK-1

KomnokBuywm,
TECTUpPOBAHUE,
YCTHBIH OIPOC,
nabopaTopHbie
3aHSITHS




(hopMa OCHOBHOTO
YpaBHEHHsI TEOPHH.

Kunetuxka peakiuit 19.1. Oco0EHHOCTH KUHETUKHU KomnokBuym,
HEKOTOPBIX THIIOB peaxIuii B pacTBOpax. TECTHPOBAHNE,
19.2. Kuneruka o
(hOTOXMMHUYIECKHX peaKIni. YCTHBIM OHpOc,
19 19.3. OO6uwme ocobeHHOCTH OIIK-1 1n1abopaTopHbIe
panuanuoHHO-XUMHUECKIX 3aHATUA
peaKLui.
19.4. OcobeHHOCTH KHHETHKHI
LIETIHBIX PEeaKIMii.
Kunernka 20.1.  OcHOBHBIE CTaAUH Komnoksuym,
reTepOreHHbBIX reTepOreHHBIX MPOIIECCOB. TECTHPOBAHHE,
MpOIIECCoB 20.2. Juddyszus. 3akoHs! yCTHEIH OMpoc
®uka. Kospdunuent >
mddysun. naboparopHbIe
20 20.3. Auddy3noHHast KHHETHKA OMK-1 3aHATHUSA
MIpH CTAIMOHAPHOM
cocTosiHIH AU (HY3HOHHOTO
motoka. 20.4. OcobeHHOCTH
MPOTEKAHUS PEaKLUil B TBEPIAOM
¢asze.
TonoxuMu4ecKkue peaxiyu.
Kuneruka 21.1 OcHOBHEBIE TOHSTHS. Konnoksuym,
JIEKTPOXUMHIECKUIX 21.2. 3aKoHBI JEKTPOIH3A TECTHPOBAHHUE,
IIPOLIECCOB ®Dapajes. o
21.3. CxkopocTh YCTHBIH OTpOC,
ANEKTPOXUMHUUECKUX PEAKIIHIA. 1ab0paTOpHEIE
21.4. Tlomspuzarms 3aHATH
271 3JIEKTPOJIOB. OIK-1
21.5. BuusHue TeMIepaTypsl
Ha CKOPOCTh
BJIEKTPOXUMUYECKUX PEaKIUH.
21.6. Tlomsporpadus.
21.7. AwmrmepoMeTpHuIecKoe
TUTPOBaHUE.
21.8. KynoHometpus.
22 | Karamus 22.1.  OCHOBHBIE ITOHATHS. OIIK-1 Kosnoksuym,
22.2. OCHOBHEIE oco6eHUHocm TECTHPOBAHHUE,
KaTaJIMTHYECKUX PEaKLIUH. .
22.3. T'oMmoreHHbIN KaTagus. YCTHBIM OHIpOC,
I'oMOreHHOKaTaIMTUIECKHE n1abopaTopHsIe
PEaKIuy ¢ y4aCTHEM OJTHOTO U 3aHATUA

JIBYX MCXOJIHBIX
BeliecTB. KHUCIIOTHO-OCHOBHOM
KaTaju3 B

pactBopax. Ilonarue o
METAIIOKOMILIEKCHOM
KaTajmse.

22.4. depMeHTAaTUBHBIN
karanus. CyluHocThb
(hepMEHTATUBHOTO KaTaJIH3a,
KHHETHKA

(hepMEHTaTHBHBIX PEAKIIHIA.
22.5. TereporeHHbIN KaTaaus.
OCHOBHBIC TTOHSITHSI.
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 | [Ipeamer, 3anauu u 23.1. OcHOBHBIE 3TaNbI
METO/1bI KOJIJIOUAHON Pa3sBUTHS KOJUIOMJHOHN XUMUHU. KOJLIOKBAYM,
XUMHUU Pornb oTeuecTBEHHBIX U

3apyOeXHbBIX YUCHBIX B TecTpoBaHue,
PasBUTHHN KOJUIOUAHON XUMUH OTK-1 YCTHBIH OIIPOC,
(A.B. ymanckwii, B. nmabopaTopHbIE
OcrtBanpa, 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. Kaccudukamus
JUCIEPCHBIX CHCTEM: I10
arperaTHOMY COCTOSTHHIO KoJUIoKBHyM,
aucnepcHol ¢asbl u

. TECTUPOBAHUE,
JHMCIICPCUOHHOM cpefbl, 110
XapakTepy ONK-1 YCTHBIU OIPOC,
B3aUMO/ICHCTBUSI UCIIEPCHOM nabopaTopHbIe
(bassi c . 5 3aHATUS,
IHMCIIEPCUOHHOM cpenoH, 1Mo
TMMOABHUKHOCTH OK3aMCH.
JUCIICPCHON (pa3bl.
24.3. Metoasl OJy4YEeHHUs U
OUYHUCTKH KOJUIOMTHBIX
pactBopoB. JInanus,
3IIEKTPOINAIIN3,
YIBTpaQHIBTPAIIHS.

25 | TepmoanHamuka 25.1. TepmonuHaMuKa OIIK-1 Komnoksuym,
MOBEPXHOCTHBIX MOBEPXHOCTHOTO CIIOSL. TECTHpOBaHNE,
SBJICHUI [ToBepxHOCTHAsI 3HEPTHUSL o

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

CMa4yMBaHUsI.
3aBUCUMOCTH TOBEPXHOCTHOTO
HATSDKEHHS OT

TeMriepaTyphl. CBs3b
MOBEPXHOCTHOM SHEPTUU
I'n60ca 1 moBepxHOCTHON
SHTAIBIUHN. JHTAIBIINS




CMa4yrBaHUs U KO3DUIHESHT
TUAPO(QUIHLHOCTH.

25.2. TepmoauHaMuKa
MHOTOKOMITOHEHTHBIX CHCTEM C
Y4€TOM IIOBEPXHOCTHOM
SHepruu. AacopOomms Ha
rpaHuIle paszaena das.
[ToBepXHOCTHO-aKTHBHBIC H
MOBEPXHOCTHO-HEAKTUBHEIC
BemiecTBa. M3orepma
MMOBEPXHOCTHOI'O HATSIKCHMSI.
YpaBHeHUE

[umkosckoro. [ToBepxHOCTHAs
AKTUBHOCTb.

[pasuo droxino-Tpayo6e.
25.3. MonekyspHsie
MEXaHU3MEBI aJICOPOIIHH.
OpueHTanust MOJIEKYJI B
MTOBEPXHOCTHOM CJIOE.
OmnpenencHue IONIAH,
3aHUMAaeMOU MOJIEKYJION
MMOBEPXHOCTHO-aKTHBHOTO
BEIIeCTBA B HACHIIIICHHOM
a7ICOPOIIMOHHOM CII0€e, U
MaKCHUMAaJILHOM JJTMHHBI
MounekyJsl [IAB.

25.4. TepmoauHaMUYeCKUU
aHaM3 aJcopOuu.
N30biTouHas agcopOrust
['u66ca. YpaBHeHue
M30TepMBI ancopOriu ['nooca.
N3mepenue

aJIcOpOITMH HA TPAHHIIAX
paszzena TBepIoe Teo -

ra3 ¥ TBEpIOE TEJNO - KHUIKOCTb.
daxTopsl,

BIUSIONINE Ha aJICOPOIINIO Ta30B
Y PacTBOPEHHBIX

BelecTB. MOHOMOJIEKYIISIpHAS
ajcopoIs,

ypaBHEHHE H30TEPMBI
ajcopOiuu JIeHrmMiopa,
OpelHIuXa.
ITonumonekymnsipHas
azcopomms.

Kanunnspraas koHaeHcarws,
abcopOrs,

XeMOCOopOLIHs.

26

MonekynspHo-
KHUHETUYECKUE U
ONTUYECKHE CBOMCTBA
JUCTICPCHBIX CUCTEM

26.1. BbpoyHOBCKOE JBM)XEHHE,
muddys3us, ocMoTHIECKOE
JaBJICHUE.

26.2. CemumeHTanus.
CenuMeHTaIMoHHast
YCTOMYUBOCTh

U CeMMEHTALIOHHOE
paBHOBECHE.
CevMEHTAIIIOHHBIA METO

OIIK-1

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




aHaJIn3a.

26.3. Paccesune u
MOTJIONICHNE CBEeTa. Y paBHEHHE
Panes.

27

Crtpoenue u
AIIEKTPUYECKUH 3apsil
YaCTHUII TUCTIEPCHOM
(ha3ebl.
ONEeKTPOKNHETUUECKUE
SIBIICHUS

27.1. Ilpupoaa >IeKTPUIECKUX
SIBIICHUH B ICTIEPCHBIX
cucreMax. MexaHusm
BO3HUKHOBCHHUA
AIIEKTPUYECKOTO 3apsijia Ha
TpaHuIle pa3zaesna AByX

¢a3. CtpoeHne TBOHHOTO
AJIEKTPUYECKOTO CIIOSL.
Muuenia, CTpOeHHE MULIEIUTBI
301s1. 3apsig u
3IEKTPOKMHETHYECKUM
MTOTEHITUAN KOJIJIOUTHON
YaCTHUIIBL.

27.2. BnusHUE 31EKTPOJIUTOB
Ha DJIEKTPOKUHETUYECKUN
OTeHIUAIL. SIBlIeHUE
nepe3apsAaKd B TUCTIEPCHBIX
CHCTEMaX.

27.3. BIEKTPOKHUHETHUYECKHE
SIBJICHHS. DIIeKTpodopes.
CBs13b anekTpodopeTraeckoit
CKOPOCTH

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

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIH OIIpOC,
nabopaTopHble
3aHATHS,
9K3aMeH.

28

YcroiiuuBoCThL U
KOaryJISIIs
JIACTIEPCHBIX CHCTEM

28.1. Kunernueckas u
TEPMOIUHAMHUYECKAS
YCTOMYMBOCTH AUCHIEPCHBIX
cucteM. Arperanus u
CeIMMEHTAlNs YaCTHUI]
nmucnepcHol ¢aspl. DakTopsl
ycroitunBocTy. Koarynsuuys u
¢axTopsl, ee

BbI3bIBatomue. Kunernka
Koarymanuu. MeieHHas

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

UepenoBaHue 30H KOATyJISILUH.

OIIK-1

Komnoksuywm,
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
YCTOWYMBOCTH JUCIIEPCHBIX
cucteM Jlepsaruna-Jlanaay-
®deppes-OpepOeka.

29

Pa3urie xiaccnl
JII/ICHepCHI)IX CUCTEM

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

DNEKTPUIECKUE CBOMCTBA.
ArperaTtuBHas
YCTOWYHMBOCTH U (DaKTOPHI, ee
OIpe eI OLINE.
Paspymenue. [Ipumenenue
asposoieil B papmanuu.
29.2. llopomku 1 ux
cBoricTBa. CIeKUBaeMOCTb,
rpaHyJIMpOBaHUE U
PacIblUIsIEMOCTh ITOPOLLIKOB.
[Ipumenenue B papmarmu.
29.3. CycneH3uu u ux
cBoiicTBa. [Tomydenue.

Y CTONYHMBOCTD U
ompeensomue ee GakTopsl.
OnoKynAIus.
CenyMEHTAIIIOHHBIN aHATIN3
cycnien3uit. [1ensl. ITacTebl.
29.4. DOMynbCUU U UX CBOMCTBA.
[Tonyuenue. Tumbt
IMYJIBCHIA. DMYIIBraTophl U
MEXaHM3M HUX JIeHCTBUS.
O6pauienue §a3 sMynbCuil.
Y cTOMUMBOCTE AMYJIBCUN U €€
HapyuieHue. akTopsl
YCTOWYUBOCTH dMYJIbCHUM.
Koanecuenuus. Coiicta
KOHLIEHTPUPOBAHHBIX U
BBICOKOKOHIIEHTPUPOBAHHBIX
smynscuil. [lpumenenue
CYCHEH3UH U 3MYJIbCUI B
dhapmarum.

OIIK-1

KomnokBuym,
TECTUPOBAHHUE,
YCTHBIN OIPOC,
nabopaTopHbIe
3aHATHSA,
JK3aMeH.

30

MunenspHslie
JUCIIEPCHBIE CUCTEMBI

30.1. KomionaHble CHCTEMBI,
o0pa3oBaHHEIE
MMOBEPXHOCTHO-aKTHBHBIMHU
BEIIECTBAMHU.

30.2. Murnemioo0pa3oBaHue B
pactBopax MITAB.
TepmoauHamuka
MUIIEJTI0O00pa30BaHUSL.

OIIK-1

Komnoksuym,
TECTUPOBAHHE,
YCTHBIN 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
coenuaenus (BMC) u
HX PacTBOPBLI

31.1. MonexynspHble
KOJIUJIOUJIHBIE CUCTEMBL. MeTobl
nosrydernst BMC. Kiaccer
BMC.

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

31.3. Kpucrammuieckoe u
amop¢Hoe coctossare BMC.
31.4. Habyxanue n
pactBoperne BMC. Mexannsm
HaOyxanus. TepMonuHaMuka
HaOyxaHHs U

pactBopennst BMC. Brnusiaue
pa3n4HbIX (pakTopoB

Ha CTeNeHb Ha0yXaHHSL.
JInoTpormHbIe psAAbI HOHOB.
31.5. Peomoruueckoe
cBoiicTBa pactBopoB BMC.

VY nenbHas, MpUBEACHHAS U
XapaKTepUCTHYECKast

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

noJMMepa
BHUCKO3MMETPHUUECKUM METOAOM.
31.7. IlomumepHsbie
HEDJICKTPOJIUTHI U
MOJM3NEKTPOJIUTHIL.
[NomamdomuTer.
N3o03nekTpuieckas ToUka
noaraM(OIUTOB U METOJIBI €€
OIpeeNICHHS.

31.8. Ocmoruueckue cBOWCTBa
pactBopoB BMC.
OcmoTudeckoe 1aBiIeHNne
pacTBOPOB MOJMMEPHBIX
HeRNeKTpouToB. OTKIIOHEHNE
OT 3aKoHa BaHT -

lodda. Ypasuenne ["annepa.
OmpenencHue

MOJISIPHOHM 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.

MukpoxkarcyJupoBaHHe.
31.11. 3acryaneBaHwue.

Ha

TuxkcoTponus cTyaHen
CrynHu B

¢dapmanuu. Auddysust u

NEPUOANYCCKUC 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. CuHepe3uc CTyIHeH.

Taoauua 2. O01mass Tpy10eMKOCTb JUCUUIIJIMHBI COCTABJISIET 7 3a4ETHBIX

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 | IPELYCMOTPEH
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 NpeayCcCMOTPEHO
Pedepar (P) He He -
MIPEAyCMOTPEH MIPeIyCMOTPEH
3cce (9) He He -
MPELYCMOTPEHO | IPEIyCMOTPEHO
KontponbsHas padota (K) He He -
npeayCcMOTpEHO npeayCcMOTPEHO
CamocTosTeIbHOE U3yUYECHHUE Pa3JIesiOB 36 45 81
Kypcosas patora (KP) - - -
Kypcosoii npoekr (KII) - - -
IloaroroBka ¥ mNPOXOKIeHHE TNPOMEKYTOYHOM - 27 27
arrecTaunu (KOHTPOJIb)
Buja npoMexyToYHOM aTTecCTAalNU - JK3aMeH JK3aMeH




JIeKIIMOHHBIC 3aHATHS

Taoauua 3. JleKnHOHHLIE 3AHATHS

HanmeHoBaHue pasaciia

Coneprxkanue paznena

2

3

duznueckass XuMus

Jleknus 1
Beenenne. OCHOBHBIE

1. IIpenmer, 3agadm, pa3iesnsl, METOABI, UICTOPHS Pa3BUTHS (pU3NIECKON
XUMUH

TOHATHS XUMHYECKOM 2. VneanbHble U pealbHbIE Ta3bl.
TepmoanHamuku. Hyiaesoe | 3. OCHOBHBIE MOHATHS XUMHUYECKOH TEPMOTUHAMUKH.
M NepBoe HaYaJia 4. HyneBoe Hauaio (Hy/eBOil 3aKOH) TEPMOJANHAMUKH.
TePMOAMHAMMKH. 5. IlepBoe Hagano (MepBEIi 3aKOH) TEPMOINTHAMUAKH.
6. HexpyroBbIe MPOIECCHI.
7. Tepmoxumus. 3akoH I'ecca.
8. 3aBHCHMOCTH TEIJIOBBIX 3((PEKTOB OT TEMIEPATYPHI. Y paBHEHHE
(3axon) Kupxroda.
Jlexuus 2 1. ®opMynupoOBKH BTOPOTrO Havasua TEPMOAUHAMUKH.
Bropoe u TpeTbe HauaJa 2. DHTpONHS.
TepMOANHAMHUKH. 3. Huxn Kapso.
JHTponus. 4. Ob11ee COOTHOMIEHHUE TSI TIEPBOTO M BTOPOTO HAaYaJl TEPMOJINHAMHUKH.
Xapakrepucruueckue 5. I3MeHeHne SHTPONMHU B Pa3IMUHbIX IPOLECCAX B 3AKPHITON CUCTEME.
bynkmmn. 6. TpeTbe Hauano TEPMOANHAMUKH.
TepmoanHamMuka 7. Xapakrepuctuueckue pyHKIuU. TepMoTuHaMIUecKre ITOTEHINAIBI.

XHMHUYECKOr0 paBHOBECHUSI.

Oueprus ['enmpmromnsiia (cBoOoHAs dHEprus). Dueprust [ mb6ca
(cBOOOHAS SHTAJIBITHS).

8. TepMoAMHAMUYECKHE YCIOBHSI CAMOITPOU3BOJILHOTO MTPOTEKAHUS
npoliecca 1 JOCTUKEHHSI COCTOSIHUSI PABHOBECHSL.

9. Xumugecknii noteHnuan. OyruTHBHOCTH U aKTUBHOCTE. CTaHIapTHOE
COCTOSTHHE BEIIECTBA.

10. YpaBuenus [ m66ca-I" enpmrompna.

11. TloHsATHE O XMMUYECKOM paBHOBECUH. TepMOIUHAMUYECKHUE YCIOBUS
XMMHUYECKOTO PaBHOBECHS.

12. 3aK0oH AEHCTBYIOLIMX Macc U €ro TepMOANHAMUYECKOe 0OOCHOBAHHE.
CBs13b MEXIY KOHCTaHTaMU XUMHNYCCKOTO PaBHOBECH, BBIPAXKCHHBIMU
Pa3IMYHBIMH CIIOCOOaAMH.

13.YcnoBHas KOHCTaHTa PaBHOBECHSL.

14. YpaBHEHHE H30TEPMBI XUMHUECKON peakuuy (M30TepMbl BaHT -
Todda).

15.3aBuCHMOCTh KOHCTaHTBI XUMUYECKOTO PABHOBECHUS OT TEMIIEpaTyphl
16. OcOOEHHOCTH IeTEepOreHHBIX XUMHUECKUX paBHOBecHH. CriocoObI
pacdera XMMHUYECKHX PaBHOBECHI.

Jlexuus 3
Tepmoannamuka ¢pa3oBbIX
paBHoBecuii. PaBHoBecus
TBEpPABIX U KUAKHUX (a3 B
ABYXKOMIIOHEHTHBIX
cucreMax.

. OCHOBHBIC TIOHATHS.

. TepmoguHaMI4eckre yCIoBUS (a30BOTO PABHOBECHS.

. [IpaBuo ¢a3 ['nboca.

. ®azoBble nepexopl.

. OITHOKOMITOHEHTHBIC 3aKPHITHIC CHCTEMBI.

. YpaBuenue Knaneiipona — Knaysuyca.

. JlnarpaMmbl cOCTOSTHHUSI OWHAPHBIX CUCTEM — JJHarpaMMBbI TIaBKOCTH.

. BunapHsie crucTeMBl HEM30MOP(PHO KPUCTAIUTH3YIOMINXCS BEIIECTB C
TIPOCTOM IBTEKTUKOH (HE 00pa3yIONMX XUMUUECKAE COCTUHEHMS ).

9. CucreMsl U3 KOMIIOHCHTOB, HCOTPAaHHYCHHO PACTBOPUMBIX IPYT B IPYTE
(KpUCTAIUNTM3UPYIOMIUXCS] ©30MOP(HO) KaK B KHIKOM, TaK H B TBEPIOM
COCTOSIHHH, HE 00pa3yIONINX XMMHUIECKUX COSAMHEHUH.

10. Cucremsbl ¢ HEOrPaHUYEHHON B3aMMHOM pacTBOPUMOCTBIO
KOMITOHCHTOB B )KHJIKOM COCTOsIHUHU, HC O6p3,3yIOH_[I/IX XUMHUYCCKHUEC
COCIMHEHUSI.

11. Cucrembl, KOMIOHEHTHI KOTOPBIX 00pa3yr0T YCTOWYMBBIC (TUTABSIIIIAECS

01NN W~




KOHTPY3HTHO) XMMUYECKHE COETUHEHHUS.
12. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yIOT HEYCTOHYHUBEIC
(TuTaBsIIMECss THKOHTPYIHTHO).

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

1. OcHOBHBIE TOHATHS.

2. Knaccuguxanusi OMHapHBIX KUIKHX PacTBOPOB.

3. 3akon Payns u ero TepMoarHAMITYECKOEe 000CHOBAHUE.

4. 3aBHCHUMOCTH JIaBIECHUS HACBILIICHHOTO MTapa HaJl paCTBOPOM OT COCTaBa
pactBopa. 3akonbsl KoHoBanosa.

5. B3auMocBsI3b COCTAaBOB PABHOBECHBIX JKUIKOW (ha3bl U Mapa B OMHAPHBIX
CHCTEMax MOJHOCTHIO B3aUMHO PACTBOPUMBIX JKUAKOCTEH. [IpaBuno
pbIyara.

6. OcHOBHBIC THIBI AuarpaMm kurerns (P = const) u quarpamm
ynpyrocti napa (T = const) /1t OUHAPHBIX CHCTEM HOJHOCTHIO B3aUMHO
PacTBOPUMBIX KUAKOCTEH.

7. 3akonHbI Bpesckoro.

8. HarpeBanue u oxinakaeH1e OWHAPHOM CMECH JIETYUHX KUIKOCTEH.

9. Ileperonka u peKTHHUKAIIHSL.

Jlekuusa 5

Bunapusbie cmecn
JKHUJAKOCTEH ¢
OrpaHU4eHHON B3aUMHOM
PacTBOPUMOCTHIO.
Pacnipenesienne TpeTbero
KOMIIOHEHTA MeKIYy ABYyMsI
HecMelIHBAIOIUMHUCS
JKUAKUMH a3amu.
Ikcrpakuus. CpoiicTBa
pa30aBJIeHHBIX PACTBOPOB.

1. buHapHBIE CUCTEMBI, B KOTOPBIX B3aMMHAas PACTBOPUMOCTD JKHUIAKOCTEH
YBEJIMYHUBAETCS C POCTOM TEMIIEPATYPHL.

2. buHapHBIE CUCTEMBI, B KOTOPBIX B3aMHAas PACTBOPUMOCTD JKHIKOCTEH
YBEJIUYMBACTCS C MOHIKEHUEM TeMIIEPaTyphl.

3. buHapHbIe )XUAKME CUCTEMBI C BEpXHEH U HIDKHEH KpUTHUECKUMHU
TeMIepaTypaMu pacTBOPEHUSI.

4. PaBHOBECHOE JaBJICHHE HACBHIIEHHOTO Mapa HaJl CMECHIO BYX
XKHUIKOCTEH, HE PACTBOPSAIOMINXCS HEOTPAaHWIEHHO JPYT B JPYTE.

5. Ileperonka ¢ BOOSHBIM IIApOM.

6. 3akon pacnpenenenus Hepucra. Koncranra pacnpenenenus.

7. Oxcrpakuust. Koagpunuent pacnpenenenus. CTeneHp U3BICUCHUS
(dakTop n3BIEUEHUS, TPOLEHT SKCTpakium). DakTop pasaeneHus qByx
BEIIECTB. Y CIOBUS pa3fieNieHus AByX BemlecTB. KoHcTaHTa aKkcTpakuuu.
8. BiusiHue paziauyHbIX (pakTOpPOB Ha MPOIECCHI SKCTPAKIMHU (BIASHHE
o0bema IKCTpareHTa 1 Yrcia NocleI0BaTeIbHbBIX KCTPAKIIMI; BIHSIHUC
pH BoxHOIT (ha3el; MCMOIp30BaHNE MACKUPYIOIINX areHTOB; B3aHMHOE
BIIMSHUE 3KCTPAarupyeMbIX BEIIECTB; OAABICHUE SKCTPAKIIIH).
[Mpumenenne SKcTpakyy B hapManum.

9. KonnuratuBHble CBOMCTBA PacCTBOPOB.

10. TToBeIIEeHNE TeMIIEpaTyphl KUIIEHUS pacTBOPA HEJICTY4Ero BEIeCTBa
10 CPAaBHEHHIO C TEMIIEPATYPON KUIIEHUS YUCTOIO PACTBOPUTEINSL.
O6ymmockomnus (30yIHoMeTpus).

11. TTonmkeHne TeMIiepaTypsl 3aMep3aHusl pacTBOpa HEJIETY4ero
BEIIIECTBA 110 CPABHEHHUIO C TEMIIEPATYPOIl 3aMep3aHHs YUCTOTO
pactBopuTtens. Kpuockonus.

12. Ocmoc. OOpatHsIit ocMoc. YIbTpadIbTparusl.

13. Onpenenenue MOISIPHON MacChl paCTBOPEHHOTO BELIECTBA IO
OTHOCHUTEJIEHOMY YMEHBIICHHUIO JAaBJICHUS HACHIIIEHHOr O apa
pacTBOpUTENS HaJl paCTBOPOM.

14. PacTBOpUMOCTB Ta30B B )KUAKOCTIX. 3akoH [ eHpu. YpaBHeHHE
CeueHoBa.

Jlekuusa 6

PaBHoBecusi B pacTBOpax
3J1eKTPOJIUTOB.
Hporonurnyeckne
paBHOBecHS B BOJHBIX
pacTBopax cJaadbIx
3J1eKTPO.1uTOB. BydepHbie
cUCTeMbI (PacTBOPBI).

1. IIpoBOOHUKH TIEPBOTO U BTOPOTO POJIA.

2. Teopus dIEKTPOIUTHISCKON AUCCOIUAITNN

C. Appenuyca.

3. 3akoH pa3BeneHus OcTBalbA.

4. AKTUBHOCTD ¥ KO3()(DUIIMEHTHI aKTUBHOCTH DJIEKTPOJIUTOB.

5. IlpoTtonuTHueckie paBHOBECHS B BOJHBIX pacTBOpax.

6. IlpoTommTHYecKie PaBHOBECHSI B HEBOJHBIX PACTBOPUTEIIIX.

7. PaBHOBecHs B pacTBOpax KUCJIOT U ocHoBaHmid. KoHcTanTa
KHCIOTHOCTH U pH pacTBopoB cnadbix kuciot. KoHcTaHTa OCHOBHOCTH H
pH pacTtBOpoB cabbIx OCHOBaHUIA.

8. I'maponus. KoncranTa u creneHs rufponusa. Boerurcnenue 3HaueHui
pH pactBOpOB cosnell, moaBepraroImuxcs TuIpoIu3y.

9. Bydepnsle cucrems! (pactBopbl). 3Hauenust pH Oy epHbIX pacTBOPOB.
Bydepnas cucrema, cozmepiarias ciadyro KUCIOTY | ee conb. bydepnas




cucTeMa, coliepikalias ciadboe OCHOBaHHE U ero cojib. bydepHas eMKOCTb.
3HaueHne Oy(hepHBIX CHCTEM.

Jlexkuus 7

PacTBopbI 2/1eKTPOJIUTOB B
HEPABHOBECHBIX YCJIOBHSAX.
DJIEKTPONPOBOAHOCTD
PacTBOPOB 3J1eKTPOJIUTOB

1. CkopocTh IBI)XEHHS HOHOB B pacTBope. Uncia rnepeHoca HOHOB.
2.Y nenpHas 3IEKTPONPOBOIHOCTD (YACNbHAs NICKTPHUIECKast
IIPOBOJIUMOCTbH) PACTBOPOB AIEKTPOJIUTOB.

3. DKBUBaJIEHTHAS! U MOJISIPHAS SJIEKTPOIIPOBOAHOCTD (3JIEKTPUYECKast
IIPOBOAUMOCTB) PACTBOPOB 3JIEKTPOIUTOB.

4. 3axoH He3aBHCHUMOTO ABWXeHUs HoHOB Konbpayma. [IpenensHeie
TIOJIBMYKHOCTH HOHOB.

5. IlpuMeHeHe TEOPUH CHIIBHBIX JIEKTPOIUTOB IJIsl O0BSICHEHUS
0COOCHHOCTH AJIEKTPOIPOBOIHOCTH PACTBOPOB.

6. OcoOEHHOCTH 3JIEKTPOIIPOBOHOCTH PACTBOPOB JIEKTPOJIUTOB B
HEBOAHBIX pacTBOpuTessix. OOpa3oBaHNe HOHHBIX aCCOLUATOB.

7. Onpenenenue 3AEKTPOIPOBOJHOCTH PACTBOPOB.

8. IIpumeHeHne MeToa AIEKTPOIPOBOIHOCTH (KOHIYKTOMETPUN) JUIS
OIpeieNIeHus CTENIeHH, KOHCTaHThI U TEPMOAMHAMHUECKUX XapaKTEPUCTUK
Iporecca ANCCONUAINH CI1ab0T0 JIEKTPOIIHTA.

9. IlpuMeHeHNe KOHAYKTOMETPUH ISl OTPEIENICHNS] KOHIIEHTPauu
pacTBOpeHHBIX BeulecTB. KOHIYKTOMETpUYIECKUH aHAIH3 11
OTIpeZIeTICHUS] KOHIIEHTPALMH PACTBOPCHHBIX BEIIECTB.
Konnykxromerpuueckuil ananus (mpsimast KOHAyKTOMETpUs,
KOHJIYKTOMETPHYECKOE THTPOBAHHE).

Jlexuus 8

DJIeKTpoaHbIE
NMOTEeHIHAJIbI H
3J1eKTPOABUKYIINE CHIIbI
4C0).
DJIEKTPOXHMHYECKH e
(ranbBaHHYecKHe)
3JIeMEHTBI U LeMH.
HoTenuuomerpus.

1. OcHOBHBIE TTOHSTHSI.

2. MexaHu3M BO3HUKHOBEHUS JIEKTPOJHOTO TTOTeHIIaa. J[BoiHOM
JIEKTPUUYECKUH CIIOM.

3. 3aBucumocth DJIC ranpbBaHUYECKOr0 3JIEMEHTA OT aKTUBHOCTEH
pearentoB. YpaBHenue Hepucra.

4. Knaccnguxanust o0paTUMBIX 3JI€KTPoJI0B. Y paBHeHUs1 HepHera uis
MOTEHIIUAJIOB AJIEKTPOIOB IEPBOT0, BTOPOTO POja, OKUCIUTENBHO-
BOCCTaHOBHTEJIBHBIX 1 MEMOPaHHBIX (MOH — CEJIEKTUBHBIX ) DJIEKTPOIOB.
5. XuMH4ecKkue ralbBaHUYECKHE LIeTH.

6. KonnenTpaimonHple rajbBaHUYECKHE LICTIH.

7. Anddy3noHHBIH TOTSHITHAIL.

8. Ompenenenne TepMOIMHAMUYECKUX XapaKTEPUCTHK M KOHCTAHT
paBHOBecHs peakiuii Ha ocHoBaHUU u3MepeHuil OJIC ranbBaHUYECKUX
LEnen.

9. lIpumenenue nzmepenunit IJ[C ranbBaHUUYECKUX DIIEMEHTOB JIJIsI
orpeziesIeHus] KOHLIEHTpaluid pacTBopoB. [loreHunomerpus (psiMast
MTOTEHITMOMETPHS, TOTEHIIMOMETPUYECKOE TUTPOBAHHE).

10. U3mepenne D/1C ranbBaHHUECKUX dJIEMEHTOB.

11. XuMudeckne HCTOUYHUKH TOKA. TOIUIMBHBIE DIIEMEHTHI.

12. DnexTpoXuMHIecKasi KOppo3usl METAIUIOB. MeTO B! 3aIUTHl OT
KOPPO3HHU.

Jlexkuus 9

Kuneruka xuMuyecknx
peakuuii. 3aBUCUMOCTH
CKOPOCTH peaKIuu OT
TemnepaTtypbl. O01ue
TeOpUH XMMHMYeCKOi
KHHETHKH.

1. OCHOBHBIE OHATHS.

2. dopmanbHas XMMUYecKas KWHETHKA peakiii B ra3oBoi Qasze:
KWHETUYECKH HeOOpaTHMbIE peaKIiy MepBOro, BTOPOT0, TPETHETO,
IpoOHOTO, HYJIEBOTO MTOPSAAKA.

3. MetopI omipeieNieH s MOpsAIKa peakuy (MHTeTrpajJbHbIe,

i QepeHInaNbHEIE).

4. ®opmanbHasi KHHETHKA HEKOTOPBIX CIOXKHBIX PEAKIMA: 00paTnMbIe,
napasiesIbHbIE, IOCIEA0BATENbHbIE, COMPSHKEHHBIE PEAKIIUN.

5. IIpaBuno Bant — 'odda.

6. YpaBHeHue AppeHuyca.

7. OnpenenenHue SHEPTUU aKTHBALMU U TPEIIKCIIOHEHIIHATEHOTO
MHOXUTENSI ypaBHEHHUs AppeHnyca.

8. Cs13b Mexy ko dunmenrom Bant — ['odda u sHeprum akTHBAIHH.
9. Teopust akTUBHBIX CTOJIKHOBEHMI. ['unoreza Appenuyca o
CYIIECTBOBAHNH aKTHBHBIX MOJIEKYJI. Teopnsi aKTUBHBIX OMHAPHBIX
coynapenui. [IpyHIMT cTaMOHAPHBIX (KBa3UCTALMOHAPHBIX) COCTOSTHUH.
10. Teopus nepexogHoro coctosiHus. OCHOBHBIE MOJIOKEHUS U
JomnyuieHns Teopuu. OCHOBHOE ypaBHEHHE TeopuH. TepMoauHaMudecKas
(kBazuTEpMOAMHAMUYECKast) OpMa OCHOBHOTO YPaBHEHHS TEOPHH.
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Jlexuus 10

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

1. OcoOeHHOCTH KMHETHKH PEaKIiii B pacTBOPaX.

2. Kunerrnka GOTOXUMHYECKHUX PEAKIHH.

3. OcoOEHHOCTH KHHETHKH IEMTHBIX PEaKIn.

4. OCHOBHBIC CTAIH TETEPOTEHHBIX MIPOIIECCOB.

5. uddysus. 3axonsr Puka. Kosppuument nuddysun.

6. OcoOeHHOCTH TIPOTEKaHUsl peakiii B TBepoi (aze. Tonoxnmmuyeckne
peaxIuu.

7. 3akonsl 2nexTponu3a Dapazes.

8. CKOpOCTb DIIEKTPOXUMHUIECKIX PEAKITHH.

9. IMonspu3zarus JIEKTPOJIOB.

10. BimsiHMEe TemMmepaTypbl Ha CKOPOCTD 3JIEKTPOXUMHUYECKUX PEaKIHH.
11. AMmepomMeTpuyecKoe THTPOBAHHE.

12. KynoHomeTpusi.
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Jlexkmusa 11
Karamm3

1. OCHOBHBIE OHATHS.

2. OCHOBHbBIE OCOOEHHOCTH KaTaJIUTHUECKUX PEAKIH.

3. 'omoreHnHsIii katanu3. ' OMOreHHOKATaTUTHUECKUE PEAKITHH C
y4acTHEM OJHOTO U IBYX MCXOJHBIX BemecTB. KHCI0THO-0OCHOBHOM
KaTanu3 B pacTBopax. [IoHATHE O METAJUIOKOMITJIEKCHOM KaTaJln3e.

4. ®epmenraTuBHBIM Katanu3. CynHOCTs (pepMEeHTaTHBHOTO KaTaln3a,
KHHETHKa (DEPMEHTAaTHBHBIX PEaKIHii.

5. 'ereporennsiii karanu3. OcHoBHbIE NoHsTUSA. KuHeTnueckue
0COOCHHOCTH T'eTepOreHHO KaTAINTHYECKNX peakuuil. Teopun
reTeporeHHOro Katanu3a (MyapTHIIeTHAS Teopust A.A. banannuna,
Teopus akTuBHBIX aHcambOuelt H.M. KobGo3eBa, 3/ieKTpOHHAs TEOpHs).
CoBpeMeHHbIE TEHACHINH PA3BUTHSI TEOPUH IeTEPOr€HHOT0 KaTalu3a.

Kommonnnas xumus
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Jlexknus 1

peamer, 3axaum u
MeTObl KOJIJIOMIHOMI
xumuu. J{ucnepcHeie
CUCTEMBI.

1. OcHOBHBIE 3TaIlbl PA3BUTHS KOJJIOWIHON XMMHUH. POJb OTEUECTBEHHBIX
1 3apyOEXHBIX YUCHBIX B Pa3BUTHH KoJutouaHol xumuu (A.B.
Hymanckuii, B. Octeansa, H.IT. ITeckos, I1.A. Pebunnep).

2. 3HaueHHe KOJUTOMTHOM XMMHUH B Pa3BUTUH (hapMaluy.

3. CtpykTypa OucriepcHBIX cucteM. JlucnepcHas ¢a3za, JucriepcHas cpea.
CrerneHb AUCIIEPCHOCTH.

4. Kiaccnguxanus JUCIEPCHBIX CUCTEM: 10 arperaTHOMY COCTOSTHHIO
JMCIIEpCHON (ha3bl M UCTIEPCHOHHOM CPEJIbl, 110 XapaKTepy
B3aUMO/ICHCTBUS JUCIIEPCHOM (ha3bl ¢ AUCIIEPCUOHHO Cpeoi, 1o
TIOJIBMYKHOCTH JTUCIICPCHOM (ha3bl.

5. MeTo/ibl IOJIy4€HUs] U OUYUCTKHU KOJIJIOUJHBIX pacTBOPOB. Jluanus,
3NEKTPOANAIIN3, YIBTPaGUIBTPAIU.
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Jlexnus 2
Tepmoannammuka
TMOBEPXHOCTHBIX SIBJIEHUI

1. TepmoarHAMHKa IOBEPXHOCTHOTO CIlos1. [loBepXHOCTHAs SHEPTHUS
I'n66ca n MOBEpXHOCTHOE HATSDKEHUE. MeTOIbl OnpeeeHus
MIOBEPXHOCTHOTO HaTshkeHust. KpaeBoit yroi cMaunBaHust. 3aBHCUMOCTD
MIOBEPXHOCTHOI'O HATSHKEHUS OT TeMieparypbl. CBs3b HOBEPXHOCTHOM
sHepruu ['M06ca 1 NOBEPXHOCTHOM YHTAIBIIMU. DHTAJIBITUS CMAYMBaHUS U
k03 punKeHT THAPOPUILHOCTH.

2. TepMoIyHaMUKa MHOTOKOMITOHEHTHBIX CHCTEM C Y4ETOM
MTOBEPXHOCTHOW RHEPTruH. AfcopOuus Ha TpaHUIle pa3xena ¢as.
[ToBepXHOCTHO-aKTUBHBIEC U TOBEPXHOCTHO-HEAKTHBHBIC BEIIECTBA.
H3oTepMa NoBepXHOCTHOrO HaTsHKeHHs. Y paBHeHHe [IInIKoBCKoro.
[ToBepxHOCTHAs aKTHUBHOCTD.

3. MonekynsipHble MeXaHU3MBbI aacopOiun. OpHueHTalys MOJIEKYJI B
MOBEPXHOCTHOM citoe. Orpe/iesieHue TUIoNIa i, 3aHIMaeMON MOJIEKYJI0it
MOBEPXHOCTHO-aKTUBHOTO BEILIECTBA B HACBHILIEHHOM aJICOPOLIMOHHOM
€J10€, 1 MAKCUMAaJIbHOM UIMHHBI MoJIeKyJibl [TAB.

4. TepMOOMHAMUYECKUI aHAIH3 afcOPOIH. Y paBHEHHE H30TEPMEI
ancopoumu ['n60ca. DakTophl, BAUAIONINE HA aICOPOIUIO Ta30B U
PacTBOPEHHBIX BellecTB. MOHOMOJICKYIISIpHAs acOpPOLIHsl, ypaBHEHHE
n3orepMbl afcopbumnn Jlenrmiopa, Opeiinanuxa. [lomumonexyispHaas
ancopbumst. KamwuisipHas KoHIeHcanus, abcopOius, XeMocopouusi.

5. Ancop6uwus anektpoauTtoB. Hecnienuduueckast (3kBUBaeHTHAs!)




ancopOuus nonos. M3buparenpHast amcopouws noHoB. [Ipasuio [Tanera —
dasirca. MonooOMeHHas ancopOiusi. NOHUTHI U MX KiTacCH(pHKaIus.
OOmeHHas eMKOCTb. [[puMeHeHNne HOHUTOB B (hapMaItii.

6. Xpomarorpadmus (M.C. Liger). Knaccudukamms xpomarorpadhuaecknx
METO/IOB IO TEXHUKE BHIITOJHEHHS U IT0 MEXaHNU3MY ITIpoliecca.
[enpmtpTpanus. [Ipumenenne xpomaTtorpaduu B hapMariim.
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Jlexuus 3
MoviekyJIsipHO-
KHHETHYeCcKHue u
OonTHYecKHe CBOiicTBa
ANCHEPCHBIX CHCTEM

1. BpoyHoBckoe nBikenue, A dy3us, OCMOTHUECKOE ABIICHHUE.

2. CequmenTanusa. CeanuMeHTaIMOHHAs YCTOHUHUBOCTD U
ceqUMEHTAMOHHOe paBHOBecHe. CelMMEHTallMOHHBII METO aHAIN3a.
3. PaccessHue u mormomeHue ceera. YpaBHenue Pamest.

4. Typounumetpus. Hedemomerpus.

5. YIIbTpaMHKPOCKOMNUS U SJICKTPOHHAS MUKPOCKOIIHS KOJTOMIHBIX
CHUCTEM.

15

Jlexuus 4

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

1. ITpupoxaa >1MeKTpUUIECKUX SBICHUH B AUCTIEPCHBIX cUcTeMaX. MexXaHu3m
BO3HHMKHOBEHHS DJIEKTPHYECKOTO 3apsijia Ha IPaHulle pa3ziena AByX ¢a3.
CrpoeHne ABOHHOTO 3JIEKTPHIECKOTO CiI0si. MUIIeIlia, CTpPOSHHE MHIICIUTBI
3014, 3apsI ¥ ANEKTPOKWHETHYECKHUH MOTEHIIHAT KOJTIOUAHON YaCTHITHL.
2. BimsiHME 31€KTPOIMTOB Ha AJIEKTPOKMHETHYECKHIA OTeHIMAN. SIBIIeHNne
Tepe3apsiKi B AUCIEPCHBIX CUCTEMAX.

3. 2JIeKTpOKMHETHYECKHe siBIeHus. DiekTpodopes. CBs3b
EKTPO(HOPETUIECKON CKOPOCTH KOJUIOUIAHBIX YaCTHIL C UX
ANEKTPOKHHETHYECKUM MOTEHINAIOM (ypaBHEHHE | enbMrosbma —
CMOJTyXOBCKOTr0). DiekTpodopeTryecKast MOABUKHOCTD.
OnexrpodopeTHuecKkie METOIbI HCCISIOBaHUS B (papMarny.

4. DIeKTpooCcMOoC. DIEKTPOOCMOTHIECKOE N3MEPEHUE
JIEKTPOKMHETHYECKOT O MoTeHnrasa. [IpakTniyeckoe mpruMeHeHHe
ANEKTPOOCcMOca B (hapMaIlvH.
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Jlekuus 5

YcroitunBoCcTh M
KOATyJISIUS TUCTIEPCHBIX
CHCTEM

1. Kunetnueckas u TepMOAMHAMHUYECKasi YCTONYUBOCTD JUCIEPCHBIX
cucTeM. Arperanus 1 CeTMMEHTAIHs] YaCTHI] TUCTIepCHOH (a3bl. PakTops
YCTOWYUBOCTH.

2. Koaryssrust 1 akTopbl, e¢ BeI3bIBaromIne. KnHeTHKa Koary s,
[opor xoarymsmuy, ero onpeneneane. Koarymsmus 30ei cmecsMu
AIEKTPOJIUTOB.

3. 'eneoOpazoBanue (>xkenarnHuposanue). Komtonanas 3amuTa.
I'erepoxoarynsuus. [lentusarnus.

4. Teopuu xoarysuuu. AncopOimonHas Teopust Opeitnanuxa. Teopus
YCTOMYMBOCTH JUCHepcHBIX cucteM [lepsruna-Jlannay-®epses-OBepOeka.
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Jlexkuus 6
Pasnple KJIacChl
JUCHEPCHBIX CHCTEM

1. Asposonu u ux coiictsa. [lomyuenne, MOneKyIIPHO-KHHETUIECKHUE
CBOMCTBAa. ATperaTuBHasi yCTOHYUBOCTE B (DaKTOPHI, €€ ONIPEISIISTIONTHE.
[Ipumenenwne aspozoieit B papmanuu.

2. Ilopouiku u ux cBoicTBa. CIeKHMBAEMOCTh, TPAHYJINPOBAHUE U
pacbuIIeMoCTh TOpomKoB. [Ipumenenue B papmanmu.

3. Cycnensun u ux coiictsa. [lomyuyenue. YcToiunBoCcTh U
onpenensonme ee GaxTopbl. DIOKYJISIIHS.

4. CenquMeHTallMOHHBIN aHanmu3 cycrneH3uid. [lensl. ITacTel.

5. OMynbecun U uxX cBoiicta. [lomyuenne. TuIel sMynbCcHil. DMyIBraTOpPHI
1 MEXaHM3M uX JercTBus. Obpamenue $a3 sMynbcuil. Y CTOHYINBOCTD
SMYJIbCUH U ee HapylieHne. PakTopbl yCTOWYMBOCTU IMYJIIbCHI.

6. Koanecuennus. CBoiicTBa KOHIIECHTPHUPOBAHHBIX H
BBICOKOKOHIIEHTPHPOBAHHBIX dMYJIbCUH. IIpuMeHeHne cycnensuil u
SMyJIbCHH B hapMaumu.
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Jlexkuusa 7
MuueJsisipHble JUCIIEPCHBIE
CHCTEMBI

1. KomtouaHeie cucteMsl, 00pa3oBaHHBIE TOBEPXHOCTHO-AKTUBHBIMU
BEIL[ECTBAMH.

2. Munenmoobpa3oBanue B pactBopax MITAB. Tepmoamaamuka
MHULEeIUI000pa3oBanus. Kpuruyeckas KOHIEHTpaUUs
MHIIEI000pa30BaHMs, METO/BI €€ OTPEICTICHUSL.

3. Comobumnm3anyst u ee 3Ha4YeHUE B (hapMaliH.

4. MuneisipHble KOJUIOMTHBIE CHCTEMBI B (hapMallHH.
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Jlexkuus 8
BbicokoMoneKy IsIpHbIE
coequnerusi (BMC) u ux

1. MonexkysipHble KoJUTouaHbIE cucTeMbl. Metoasl nomyuerus BMC.
Knaccst BMC.
2. CoiicTBa moIMMEpHBIX 1eneit. [ mOKocTh 1erneit mommmepos.




PacTBOpHI. BayTpeHnHee BparieHue 3BeHbEeB B Makpomoekyitax BMC.

3. Kpucrammueckoe u amopdHoe cocrosiarne BMC.

4. Habyxanue u pactBoperne BMC. Mexanu3m HaOyxaHus.
Tepmomuaamuka HaOyxanus u pactBopeHus BMC. Bimstaue pa3zimaHbIx
(akTOpoB Ha cTeneHb Ha0yXxaHus. JIMOTPOIHEIE PsABI HOHOB.

5. Y neneHas, MpUBEJEHHAS U XapaKTEpPUCTHUECKAsI BABKOCTh. Y PaBHEHHE
HIraynunrepa u ero Mogudukanus. OnpeaeneHre MOJISIPHONW MacChl
MOJIIMEpa BUCKO3UMETPHUECKIM METOJIOM.

6. ITonmuMepHbIE HEANEKTPOIUTHI U TTOJUAICKTPOIUTHL. [lonnaMbonuTsl.
W3oamexTpuyeckas TOUKa MoJMaM(OIMTOB U METO/IbI €€ ONPEeIeICHUs.
7. OcMmoTHueckue cBoiicTBa pactBopoB BMC. OcMoTHdeckoe JaBieHIe
PacTBOPOB MOJMMEPHBIX HEANEKTPOIUTOB. OTKIOHEHHE OT 3aKoHa BaHT —
Tlodda. Ypasuenue ['annepa. OnpeneneHue MOISIPHOH Macchl
TIOJIMMEPHBIX HEATEKTPOIUTOB. MeMOpaHHOe paBHOBecHe JJoHHaHa.

8. dakrops! ycroiunBocTH pactBopoB BMC. Beicanupanue, moporu
BbICATMBaHUsA. JINOTPOMHBIE Psiibl HOHOB. 3aBUCUMOCTh TOPOTOB
BbICAJIUBaHUS noaramdonnToB oT pH cpensl.

9. Koaneppanusi. MukpokoanepBaius. buonornieckoe 3HaueHHeE.
MuKpoOKancyIupoBaHHeE.

10 3actynneBanue. Biustane paznmaHbIX (akTOpOB HAa CKOPOCTH
3acTyaHeBaHus. Tukcorponus crynHel u reneil. CuHepesuc CTyqHeN.
Crynau B dpapmanuu. Juddysus n neproudeckne peakiiny B CTyTHIX U
refsix.

4.3. JlabopaTopHbIC 3aHATHS

Tabéuaunua 4. JIJaGopatopHble 3aHATHSA

No | HanmeHoBaHME TeMBbI
dusnyeckas XuMus

1. | OcHoBHBIE paBmWia pabOTHI MPU MPOBEACHUHN JTA0OPATOPHBIX PAdOT MO PU3NUECKON
1 KOJUIOUHOW XUMUU
JIa6.1. Onpenenenue TEMIOTH PACTBOPEHUS COJIH.

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

3. | Jla6.3. Onpenenenue TEMIOTHI AUCCOLUAIIMH CIIA00M KUCTOTHI

4. | JIa6.4. Onpenenennie TeMrnepaTypsl MPeBpaIICHHs JBOMHON COJIH
HEMOCPEJICTBEHHBIM HAOIIOACHUEM 0] MUKPOCKOIIOM

3.
JIa6.5 WccnenoBanue meperoHku OMHAPHBIX CMeCel (TMOJHOCTHIO CMEIINBAIOIIHEECS
JKUIKOCTH)

6. | Jla6.6 Ompenenenne ko3 dUIMEHTA paclpeesieHus Ho1a MKy OPTraHHYEeCKUM U
HEOPTaHUYECKUM PACTBOPUTEIIEM.

7. | Jla6.7. IloTrernmomeTpryeckoe onpeaeneHue oydepHoi EMkocTn

8. | Jlab. 8.MccnenoBanue >1MeKTpHUUECKON MPOBOJIUMOCTH PACTBOPOB CIAOBIX U CHUIIBHBIX




QJICKTPOJIMTOB IIPHU PA3JIMYHBIX KOHOCHTPAIMUAX

JIa6.9. MccnenoBanre BOCCTaHOBIIEHUS MOHOB XpoMa u3 anekTpoiuta CrOs;-H,SO4-
H,O

10.

Jla6. 10. U3yueHnue pasnokeHUe MepeKUCH BOJAOPOIa T€OMETPUIECKHM METOI0M

Komnonnnasa xumusa

11.

XuMuYecKkass KHHETHKA
Jla6. 11. "M3yueHne KMHETHKN PEAKIUU TICEBIOTIEPBOTO MOPSIKa".
JIa6. 12. "M3yvyeHne KHHETHKH OKUCIIUTEIBLHO- BOCCTAHOBUTEILHOHN peakiun'.

12.

IloBepxHoCTHBIE sIBJIEHUS. AJCOPOLUSsI
J1a6.13. "H3ydenue amcopOImy NOBEPXHOCTHO-AKTUBHOTO BEILIECTBA HA TPAHMUIIC pa3jieia
dazr - x'".

13.

I'mapogolHbIe JuCcIepCHBIE CUCTEMBI - 30J1M M 3MYJIbCUH

JIa6.14. "Tlony4enue, KOJUTOMIHAS 3alUTa M KOATYJISALUs ruapo3ois xxenesa (110)
ruapokcuaa. DIEKTPOIUTHYECKAsT KOATYJIISIUs U KOJUTOUIHAS 3aIUTa THAPO30JISL.
JIa6.15. "IlomydeHne SMyIIbCHH U U3YICHHUE X CBOMCTB"

14.

JInoduiibHbIe KOJNJIOHIHbIE CHCTEMBI - PACTBOPBI MUIIEJLI000pa3yIOIINX
NMOBEPXHOCTHO-aKTUBHBIX BemecTB (MIIAB) u BbICOKOMOJIEKYJISPHBIX COeTUHEHM
(BMCO)

JIa6.16. "OnpenencHue KpUTHISCKON KOHIIEHTpanKu Mutieuioodpaszosanus MITAB".
J1a6.17. "Onpenenenne Momsipaor Macckl BMC BHCKO3UMETPHISCKHM METOAOM".

Tabamna 5. CamocTosiTe1bHOE H3YYeHHE Pa3/ieJI0OB 1M CHHIIIHHbI

No

CopeprkaHre CaMOCTOSITEIIBHON PabOThI

1

2

dusnueckass XuUMUs

HexpyroBbie poLecchl.
3aBHCHUMOCTH TEIUIOBBIX 3(P(PEKTOB OT TEMIIEPATYPHI.
YpasHenue (3akoH) Kupxroda.

Xapakrepuctuieckue QyHKud. TepMoTMHAMUYSCKUE TIOTESHITHABI. DHEPTHSI
I'enpmronbia (cBoOoaHAS 2HEPrus). JHeprus [ n66ca (cBOOO HAS SHTAIIBITHSA).
TepMoaHAMUYECKUE YCIOBHSI CAaMOTIPOM3BOJIBHOTO TIPOTEKAHUS TIpoIecca U
JTOCTIDKEHHSI COCTOSTHHSI PABHOBECHS.

3aKoH JEHCTBYIOUIMX MacC U €ro TepMOJUHAMUYEeCKoe 000cHOBaHUE. CBsI3b MEKIY
KOHCTaHTaMH XMMHUYECKOTO PAaBHOBECHS, BRIPAKCHHBIMU PA3JIUYHBIMU CIIOCOOAMH.
YcoBHas KOHCTaHTa PABHOBECHS.

YpaBHEHHE U30TEPMbI XUMHUECKON peakinu (n30TepMbl BauT - ['odda).
3aBUCHUMOCTh KOHCTAHTBI XUMUYECKOTO paBHOBECHSI OT TeMriepaTypsl OcoOeHHOCTH
TeTEPOTeHHBIX XUMHUYECKUX paBHOBecHi. CIIOCOOBI pacyeTa XUMUIECKUX
paBHOBECHIA.

VpaBnenue Knanelipona — Knaysuyca.

JlnarpamMmbl COCTOSIHHSI OMHAPHBIX CUCTEM — JUarpamMMbl TIaBKOCTH.

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

Cucrembl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX JIPYT B JIpyre
(KpHCTaNTM3UPYIOMMXCS. H30MOPGHO) KaK B JKUIKOM, 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 (TIIABSIUECS
KOHTPY?HTHO) XUMUYECKHUE COCAMHEHHUSL.

12. Cuctembl, KOMIIOHEHTHI KOTOPBIX 00pa3ylOT HEYCTONYHMBHIC (TIABSIIIUECS
WHKOHT'PY3HTHO).

5. B3auMocCBs3b COCTaBOB PaBHOBECHBIX JKUKOM (pa3bl U Mapa B OMHAPHBIX CUCTEMAax
IIOJIHOCTHIO B3aUMHO PacTBOPUMBIX >kUAKOCTEH. [IpaBuiio peryara.

6. OcHoBHble THIIBI AUarpaMM kurnenus (P = const) u nuarpamm ynpyroctu napa (T =
const) /u1ss OMHAPHBIX CHCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.

7. 3akoHsl BpeBckoro.

8. HarpeBanue u oxjaxJeHue OMHAPHON CMECH JIETYUUX KHUAKOCTEH.

9. Ileperonka u pekTUhUKAIHS.

9. KonnuratuBHble CBOWCTBA PacTBOPOB.

10. TToBbIIeHNE TeMIIepaTyphl KUIIEHHUS PacTBOpa HEJETYYero BEIIecTBa Mo
CPaBHEHHIO C TEMIIEPATYPOM KUIIEHHSI YUCTOTO PACTBOPUTEIIS. DOYITHOCKOIIHUS
(30ymnuomeTpus).

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

12. Ocmoc. ObpaTHbIit ocMoc. YabTpadumbTpanus.

13. Onpenenenne MOJISIPHOI MacChl paCTBOPEHHOTO BEIIECTBA IO OTHOCUTEILHOMY
YMEHBILIEHUIO JaBJICHUS HACBIILIEHHOIO [Tapa pacCTBOPUTENS HaJ pACTBOPOM.

14. PacTBOpUMOCTB Ta30B B )KUJKOCTIX. 3akoH I'eHpu. YpaBHeHune CeueHoBa.

8. I'maponus. KoncranTa u crenens ruaposnsa. Beruncnenue 3Hauenuit pH
PacTBOPOB COJIEH, ITOIBEPTAIOIIUXCSI THIPOIH3Y.

9. Bydepnsie cuctems! (pactBopsl). 3Hauenust pH OydepHbix pactBopoB. bydepnas
cucTeMa, cojiepxanias cnadyro KUCIOTy U ee cosib. bydepHas cucrema, coneprkaiuas
ciaboe OCHOBaHUE U ero coiib. bydepras emkocTs. 3HaueHune OydepHbIX cucTeM.

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

7. OnpenesneHue 3JIeKTPONPOBOAHOCTH PACTBOPOB.

8. IlpuMeHeHue MeToza 3JIeKTPOIPOBOAHOCTH (KOHIYKTOMETPUHN) AJIsl OTIpeAeNICHUs
CTEIEHH, KOHCTAaHTBI U TEPMOIMHAMHUYECKUX XaPaKTEPUCTHUK MpoLecca AUCCOLUALH
c1aboro AIEKTPOIIUTA.

9. IlpumeHeHne KOHIYKTOMETPUH ISl ONPEesICH s KOHIIEHTPALUU PaCTBOPEHHBIX
BemiecTB. KOHIyKTOMETpHYECKH aHAIIN3 ISl OTIPEISIICHIS] KOHIICHTPAIUN
pacTBOpeHHbIX BelecTB. KoHaykToMeTprueckuil ananus (mpsiMasi KOHIYKTOMETPHS,
KOHJIYKTOMETPHUYECKOE TUTPOBAHHUE).

5. XUMUYECKHUE TalIbBAHUYECKUE LIETH.

6. KoHIIEeHTpallMOHHBIE TAJIbBAHUYECKHUE LIETIH.

7. Anddy3noHHBIH TOTEHIIHAL.

8. Omnpezenenne TepMOAMHAMUYECKUX XapAKTEPUCTUK U KOHCTAHT PaBHOBECHS
peakuuii Ha ocHoBaHUU n3MepeHuil J/IC raapBaHUYECKHUX LENEH.

9. Ilpumenenne nzmepenuit IJ1C raapBaHUYECKUX JIEMEHTOB ISl ONPEICIICHUS
KOHIIEHTpauuil pactBopoB. [loTeHmomeTpus (mpsmasi HOTEHIUOMETPHS,
MOTEHLIMOMETPUUYECKOE TUTPOBAHUE).

10. M3mepenne D/IC raibBaHUYECKUX IJIEMEHTOB.

11. XuMru4yecKkue NCTOYHUKHU TOKA. TOIIMBHBIEC SJIEMEHTHI.

12. DneKTpoXuMHUecKasi KOPPO3usi METAIIOB. MeTo bl 3alUThl OT KOPPO3HUH.

7. OnpeneneHue SHEPTUN AKTUBAIMH U MTPEIIKCIIOHEHIIMATEHOTO MHOXKHUTENS
ypaBHEHUsI AppeHHuyca.




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

9. Teopust akTUBHBIX CTOJKHOBEHHUM. ['nmore3a AppeHuyca o CylieCTBOBaHUHU
aKTHBHBIX MOJIEKYJI. TeopHst akTUBHBIX OMHAPHBIX coyAapeHuid. [IpuHimmn
CTAIMOHAPHBIX (KBA3UCTAIIMOHAPHBIX) COCTOSTHH.

10. Teopust nepexoaHoro coctosiHusl. OCHOBHBIE MOJIOKEHUS U AOMYIIEHUS TEOPHUH.
OcHoBHOE ypaBHEeHHUE Teopuu. TepMoanHaMuueckas (KBa3UTEpMOAMHAMUYECKAs)
(hopMa OCHOBHOT'O YpaBHEHHUsI TEOPHUHU.

10.

7. 3axoHsl 351ekTposin3a Dapases.

8. CKOpPOCTh AJIEKTPOXUMUYECKUX PEAKIIUH.

9. Ionspuzanus 31EKTPOIOB.

10. Bausinue Temnepatypbl Ha CKOPOCTh JIEKTPOXUMHUUECKUX PEAKIIHIM.
11. AMnepomMeTpuyecKkoe TUTPOBAHUE.

12. KynoHomMmeTtpusi.

11.

5. T'ereporennsiii katanm3. OCHOBHBIC TIOHATHS. KHHETHYECKIE 0COOCHHOCTH
TeTepOreHHO KaTaTUTHUSCKUX peakiuid. Teopuu reTeporeHHoro KaTainsa
(mynpruruieTHas Teopust A.A. banannuna, Teopust akTHBHBIX aHcamOen H. 1.
KobGo3eBa, anexrponnas teopust). CoBpeMeHHbIE TCHACHIINHN Pa3BUTHS TEOPHIA
TeTEePOreHHOTr0 KaTalln3a.

KOJ'IJ'IOI/I)IHaH XHUMMUA

12.

1. OcHOBHBIE ATAIbI Pa3BUTHSI KOJUIOUAHON XUMUHU. POJIb OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pa3BUTHH KosutouaHoi xumuu (A.B. lymanckuid, B.
OctBanega, H.I1. Tleckos, I1.A. Pebunaep).

5. MeTroap! OIy4YeHUS U OYUCTKHU KOJUIOMAHBIX PacTBOPOB. Juanus, 3J1eKTpoauaus,
yIbTpapuIbTPaLHSL.

13.

4. TepMOJMHAMUYECKUIA aHATIN3 aIcopOLMu. Y paBHEHHE U30TEPMBI aJICOPOIIIH
['u60ca. DakTopsl, BAUAIOMINE HA aCOPOITHIO Ta30B U PACTBOPCHHBIX BEIIECTB.
MoHoMouneKynsgpHas aacopOLys, ypaBHEHHE U30TepMbI aacopOiun Jlenrmropa,
Opeitaanuxa. [lomumonexynspHas agcopOnus. Kammspras KoHaeHcaIus,
abcopO1usi, XeMOCOpPOIHS.

5. Ancopbuus snexktponutoB. Hecniennuyeckas (3xkBUBajIeHTHas1) aacopOuus
noHoB. M30uparensHas agcopOuus noHoB. IlpaBuno [Tanera — @asHca.
HNonooOmennas ancopOuus. Monuts! u ux kinaccudukaiys. OOMEHHast eMKOCTb.
[IpumeHeHre HOHUTOB B (hapMallHH.

6. Xpomatorpadus (M.C. LIser). Knaccudukarus xpomarorpaguaeckux METOIOB IO
TEXHUKE BBINOJIHEHHS U TI0 MeXaHu3My npouecca. ['enspunprpanus. [Ipumenenue
xpomatorpaduu B hapMarum.

14.

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

15.

CBs13b MEKTPOHOPETHUECKON CKOPOCTH KOJUIOMIHBIX YACTHUIL C X
ANEKTPOKUHETHUECKUM MOTeHIMAaIoM (ypaBHeHue ['eapmrobia — CMOITyXOBCKOTO).
OnekrpodopeTrnuecKkas MOABIKHOCTE. DIEKTPOPOPETUICCKHE METOIBI
WCCIICIOBAHMSI B (hapMaIuu.

4. DAEKTPOOCMOC. DIIEKTPOOCMOTHIECKOE H3MEPEHHE DIIEKTPOKUHETUICCKOTO
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. Omynbcun u ux cBoiictBa. [lonydenue. Tumbl SMysbcuil. IMyIbBraTopsl 1
MeXaHu3M uXx aeictBus. OOparieHue ¢as SMyIbCHi. Y CTOWYUBOCTh IMYJIbCUI U €€
HapyueHue. PakTopsl yCTOMYUBOCTH dMYJIbCUM.

6. Koanecuenuus. CBOMCTBa 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 XapaKTEPUCTUYECKAs! BI3KOCTh. Y paBHEHHE

I tayouarepa u ero moaudukanus. OnpeperacHne MOISIPHONW MacChl oJimMepa
BHCKO3MMETPHUYECKUM METOJIOM.

6. [TonumepHbIe HEITEKTPOIUTHI U MOMUIAEKTPOIUTHI. [TonrnamM@oauTsr.
N3o03nexTpruyeckas Touka MoauaM(poIuTOB U METO/IbI €€ OnpeaeaeHus. 7.
Ocmotuueckue coiictBa pactBopoB BMC. OcMmoTuueckoe JaBieHne pacTBOPOB
MOJIMMEPHBIX HeANeKTposinToB. OTKIIOHEHHE OT 3akoHa BanT — ['odda. YpaBHenue
lannepa. OnpeneneHue MOJIIPHON MacChl MOTUMEPHBIX HEAJIEKTPOIUTOB.
MembpanHoe paBHOBecHe [loHHaHa.

8. ®akTopsl ycToitunBocTy pacTBopoB BMC. BricanuBanue, moporu BeICAIUBAHUS.
JInoTpomnHsle psi/ibl HOHOB. 3aBUCUMOCTb IIOPOT'OB BBICATIMBAHUS MOIUAM(POIUTOB OT
pH cpensr.

9. Koanepsauusa. Mukpokoanepsauus. buonornueckoe 3HaueHHeE.
MuxkpoxkancymupoBanue. 10 3actyaneBanue. BrusiHue pa3nuvHbIX (GaKTOpOB Ha
CKOPOCTb 3acTyqHeBaHus. TukcoTponus cTyaHel u resneil. CuHepe3nc cTyIHEN.
Crymau B hapmanmu. uddysus u neproguyecKkie peakiiy B CTYAHAX U TeIsX.

5. OueHo4HbIe MaTepPHAJIBI 1JIsl TEKYLIEro U py0e:KHOTr0 KOHTPOJIsI

yYCIIEeBAEeMOCTH M MPOMEKYTOUHOM aTTecTalnu

5.1. 3a0anusa oOna meKkywieco Konmponasa (KOHmMpoaupyemas KOMRemeHuus
OIIK-1):
1. KonnokBuym
Bonpochl k peiiTuHroBoii touke Nel

dusnueckasa XumMus

Tema 1

Beenenue. OcHOBHBIC MOHATHSI XUMHYeCKO TepmoanHamMuku. HyieBoe u nepsoe Havyasia
TEePMOJAUHAMHUKH.

1. IIpenmer, 3agauu, pas3zienbl, METOAbI, HICTOPUS pa3BUTUS (PU3HMUECKON XUMUU
2. WneanbHble U peanbHbIe Ia3bl.

3. OcHOBHbIE IOHATUSI XMMUYECKOI TEPMOIMHAMHUKHU.

4. HyneBoe HauaJo (HyJeBOM 3aKOH) TEPMOAMHAMHUKHU.

5. IlepBoe Hauasno (nepBbIi 3aKOH) TEPMOIMHAMUKH.

6. HexpyroBsle nmpoLecchl.



7. Tepmoxumus. 3akoH ['ecca.

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

Tema 2

Bropoe u Tperbe HaYa1a TEPMOAMHAMHUKHU. JHTPONUA. XapaKTepuCcTHYEeCKHe (PYHKIMH.
TepMoanHaMHKa XMMHYECKOI'0 pABHOBECH .

1. ®opMyaUpOBKH BTOPOro Hayana TEPMOAMHAMHUKHU.

2. DHTpONHS.

3. lukn Kapno.

4. OOb11ee COOTHOIIEHHUE JUTSI IEPBOTO M BTOPOTO Hadal TEPMOJIUHAMUKH.

5. VI3MeHeHune SHTPOIINH B Pa3JIMYHBIX MIPOLIECCAX B 3aKPBITOM CUCTEME.

6. Tperbe HauaI0 TEPMOAVMHAMHUKH.

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

8. TepMoIMHaMHUYECKHE YCIOBUS CAMOIPOU3BOJIBHOTO MPOTEKAHNUS MPOLECCA U TOCTUKEHUS
COCTOSIHHSI PaBHOBECHSL.

9. Xumnueckuii noreHnuan. ®yruTUBHOCTh U AKTUBHOCTh. CTaHAAPTHOE COCTOSIHUE BEIIIECTBA.
10. YpaBuenus ['u66ca-I'enpmMromnbia.

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

12. 3aK0oH AEUCTBYIOIIMX MAcC U €ro TePMOJIMHAMHYECKoe 000CHOBaHHE. CBSA3b MEXKIY
KOHCTaHTaMU XMMHUYECKOTO PaBHOBECHS, BEIPAXKEHHBIMU PA3TUUYHBIMU CIIOCOOAMH.
13.YcnoBHast KOHCTAaHTa PABHOBECHSI.

14. YpaBHeHue U30TepMbl XUMUUECKOI peakiuu (n3otepmbl Bant - ['odda).

15.3aBHCHMOCTD KOHCTAHTBI XHMHYECKOTO PAaBHOBECHS OT TEMITEpaTypPhl

16. OcoOeHHOCTH T'eTepPOreHHBIX XUMHUECKUX paBHOBecHH. CriocoObl pacyeTa XMMUYECKUX

PaBHOBECHIA.

Tema 3

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

cucreMax.

1. OcHOBHBIE MTOHSATHSI.

2. TepMoarHaAMHUYECKHE YCIOBHS (pa30BOTO PAaBHOBECHS.

3. IlpaBuio ¢a3 I'nbdoea.

4. ®a3oBeIe EPEXOIBI.

5. OJHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Kiaysuyca.

7. JlnarpaMMbl COCTOSIHUS OMHAPHBIX CUCTEM — JHArpaMMbl TUIABKOCTH.

8. buHapHbIe cUCTEMBI HEM30MOP()HO KPUCTATUTM3YIOITUXCS BEIIECTB C TIPOCTOM IBTEKTUKOM (HE

00pa3yIoIUX XUMHUYECKHE COCTUHEHNU).

9. Cucrembl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B JIpyre
(KpHCTaTM3UPYIOMUXCS N30MOPGHO) KaK B )KUIKOM, TaK U B TBEPJIOM COCTOSIHUU, HE
00pa3yIomux XUMHUIECKUX COSTUHEHUH.

10. Cuctemsl ¢ HEOTPaHUYEHHOHN B3aHMHOM paCTBOPUMOCTHIO KOMIIOHEHTOB B KHIKOM
COCTOSIHUH, HE 00Pa3yOIIUX XUMUYECKHE COSAMHEHNS.

11. Cuctembl, KOMIOHEHTHI KOTOPBIX O0Pa3yIOT YCTOWYHBBIC (TIABSIIUECS KOHTPYIHTHO)
XUMHUYECKUE COCTUHEHMUSL.

12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3yrOT HEYCTOWYHBBIC (TUIABSIIIIUECS MHKOHTPYIHTHO).
Tema 4

PaBHoBecHs KMIKHUI 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
KonoBasosa.
5. B3aumocBs3b COCTaBOB paBHOBECHBIX KHMJIKOHM (a3bl U Mapa B OMHAPHBIX CUCTEMaxX
MIOJIHOCTHIO B3aUMHO PacTBOPUMBIX KUAKOCTEH. [IpaBumiio peryara.
6. OcHoBHble THIIBI AUarpaMM kurnenus (P = const) u nuarpamm ynpyroctu napa (T = const) 11
OMHAPHBIX CHCTEM ITOJIHOCTHIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.
7. 3akoHbl Bpesckoro.
8. HarpeBanue n oxJyiaxJieH1e OMHAPHON CMECH JIETY4HX KUJKOCTEH.
9. Ileperonka u peKTUGUKALIKS.

Bonpochl Kk peiiTHHroBoI TOuke Ne2
Tema S
buHapHble cMecH KHIKOCTEH ¢ OrPAHNYEeHHOM B3aUMHON PaCTBOPHUMOCTHIO.
Pacnipenesienne TpeThero KOMIOHEHTA MeKAY ABYMSI HECMEIIUBAIIUMUCS KUAKUMH
¢pazamu. Ikcrpakuus. CBoiicTBa pa30aBJIeHHbIX PAaCTBOPOB.
1. bunapHble CUCTEMBI, B KOTOPHIX B3aUMHasi pACTBOPUMOCTD KUAKOCTEH yBEINUUBAETCS C
pOCTOM TEMIIEPATYPBHI.
2. bunapHbie cUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTD JKUIKOCTEH YBEIUYUBAETCS C
MTOHWKEHUEM TEMIIEPATYPBHI.
3. buHapHbI€ KUAKNAE CUCTEMBI C BEPXHEW U HWKHEH KPUTUYECKUMH TEMIIEpaTypaMu
pacTBOpeHHUS.
4. PaBHOBeCHOE JJaBJI€HHE HACBIILIEHHOTO Mapa HaJl CMEChIO JIBYX JKUIKOCTEH, HE
PacTBOPSIOLINXCS HEOTPAHUUEHHO IPYT B IpYyTeE.
5. IleperoHka ¢ BOASIHBIM ITapOM.
6. 3axoH pacnpenenenus Hepucera. KoncranTa pacnpenenenus.
7. Oxcrpakuus. Koadounment pacnpenenenus. Crenenp u3piedeHus (hakTop U3BICUEHUS,
IIPOLIEHT 3KCTpakuun). MakTop pa3feseHus ABYX BEIIECTB. Y CIIOBUS Pa3/AEICHUS IBYX BEILIECTB.
KoncranTa skcTpakumm.
8. Binsinue pa3nuyHbIX (aKTOPOB Ha MPOLIECCHI AKCTPAKIMHU (BIMsSHUE 00beMa IKCTpareHTa u
YHCJIa MOCJIE0BATEIbHBIX KCTPAKIUK; BIusHue pH BogHOM (a3bl; HCTIOIb30BaHUE
MacCKHPYIOIUX ar€HTOB; B3aUMHOE BIUSHUE dKCTPArUpyEMBbIX BELLECTB; II0JaBICHHE
skcTpakiun). [IpuMeHenne sKcTpakiuy B papMaruu.
9. KonnuratuBHbIE CBOWCTBA PaCTBOPOB.
10. I1oBbIIEHHE TEMIIEpAaTypbl KUIIEHUS PACTBOPA HEJIETYUYEro BEIIECTBA 10 CPABHEHUIO C
TEMIEepaTypoil KUIEHUSI YUCTOT0 pacTBOPUTENL. DOYIHOCKONHUs (30YITHOMETPHS).
11. I[lonmxeHne TeMnepaTypsl 3aMep3aHus PaCTBOPA HEJIETYYEro BEIIECTBA IO CPABHEHHIO C
TEMIIEPATYPOH 3aMep3aHMsl YUCTOro pacTBopuTeld. Kpunockomnusi.
12. Ocmoc. ObpaTHbIit 0ocMoc. YabTpaduabTpanus.
13. Onpenenenue MOISIPHON MacChl paCTBOPEHHOT'O BEIIECTBA [0 OTHOCUTEIILHOMY
YMEHBIIIECHUIO JaBJICHHS HACHIIIEHHOTO Mapa pacTBOPUTEIISI HaJl paCTBOPOM.
14. PacTBOpUMOCTB I'a30B B JKUAKOCTAX. 3aKoH I'eHpu. YpaBHeHune CeueHoBa.
Tema 6
PaBHoBecusi B pacTBopax 3/1eKTpoanToB. IIpoTosMTHyeckue paBHOBeCHsI B BOAHBIX
pacTBopax cj1a0bIX 31eKTPoJuTOB. BydepHsbie cucrembl (PacTBOpbHI).
1. IIpoBOAHMKH IIEPBOTO ¥ BTOPOTO POJa.
2. Teopust 3IEKTPOJIUTHYECKON TUCCOLIMAIIAN
C. Appennyca.
3. 3akoH pa3BeaeHus OCTBaIbIA.
4. AXTUBHOCTH U KO3(P(PUIIMEHTHI aKTUBHOCTHU HJIEKTPOJIUTOB.
5. [IpoTonuTHyeckue paBHOBECHSI B BOJHBIX pacTBOpaXx.
6. I[IpoTonuTHyeckre 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 cTtenenb ruaposnsa. Berarcnenue 3Hauenuii pH pactBopos conel,
IO/IBEPrarOIIUXCs TUAPOIIH3Y.

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

Tema 7

PacTBOpBI 3/1€KTPOJINTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOIHOCTH PACTBOPOB
3J1IeKTPOJIUTOB

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

2.V nenbHas 3JEKTPONPOBOAHOCTD (yACIbHAS JIEKTPUUIECKAst POBOANMOCTD) PACTBOPOB
JIIEKTPOJIUTOB.

3. DKBUBAJICHTHAs U MOJISIPHAS AIEKTPONPOBOIHOCTD (JIEKTpUUECKasi IPOBOJAUMOCTD)
pPacTBOPOB 2JIEKTPOIUTOB.

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

5. IlpumMeHeHue TeOpuH CUIBHBIX AJIEKTPOJIUTOB Uil OOBSICHEHUS] OCOOCHHOCTH
AJIEKTPONPOBOTHOCTH PACTBOPOB.

6. OcCOOEHHOCTH JEKTPOIIPOBOIHOCTH PACTBOPOB JIEKTPOIIUTOB B HEBOJIHBIX PACTBOPUTEIISX.
OO6pa3oBaHne HOHHBIX aCCOIMATOB.

7. Onpenienenue EeKTPONPOBOIHOCTH PACTBOPOB.

8. IlpuMeHeHune MeToa 3IeKTPOIPOBOAHOCTH (KOHAYKTOMETPUH) AJISl OTIPE/IETICHHSI CTETICHH,
KOHCTaHTHI M TEPMOIMHAMHYECKUX XapaKTEPUCTHK Mpolecca AUCCOLUAIMH €I1adoro
ANIEKTPOJIUTA.

9. IIpuMeHeHnEe KOHAYKTOMETPUU AJIs ONIPEAEIEHHUS KOHIIEHTPAllMi paCTBOPEHHBIX BEILIECTB.
KonaykromeTrpruueckuit aHanu3 Juisi ONpeesieHns] KOHIEHTPAMU PaCTBOPEHHBIX BEIIECTB.
Konnykromerpuueckuit ananu3 (MpsiMas KOHIyKTOMETPHS, KOHAYKTOMETPUIECKOe
TUTPOBAHUE).

Bonpocsl K pedTHHroBo# TOuke Ne3

Tema 8

JIEKTPOHBIE MOTEHIHAJIBI U 3JIeKTPpoABMKYIHe cHibl (I C). DiekTpoxuMnyecKkne
(ranbBaHUYecKHUe) 3j1eMeHThI U nenu. [loreHunmomMerTpus.

1. OcHOBHBIE MTOHSATHSI.

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

3. 3aBucumocts DJIC raqpBaHMUECKOTO 3JIEMEHTA OT aKTUBHOCTEN PEareHToB. Y paBHEHHE
HepHncra.

4. Knaccudukanus oOpaTUMBIX JIEKTPOAOB. Y paBHeHUs HepHcTa /Ui MOTeHIIMAIO0B
AJIEKTPOJIOB TIEPBOTO, BTOPOTO POJIA, OKUCITUTEIILHO-BOCCTAHOBUTEIHHBIX U MEMOPAHHBIX (MOH —
CEJIEKTUBHBIX ) AJIEKTPOJIOB.

5. XMMHAYECKHE TaJIbBAHNYECKHE 1IETTH.

6. KoHlleHTpallnOHHBIE TaJbBAHUYECKUE 1IETIH.

7. AudPy3MOHHBIN MOTEHIIHAT.

8. Omnpezenenne TepMOIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHSI PEaKIUi Ha
ocHoBaHMM u3MepeHui IJ1C raapBaHUYECKUX LENEH.

9. lIpumenenue uzmepennit 3/1C ranbBaHUYECKUX JIEMEHTOB JIJIsl OTIPEJEICHHS] KOHIEHTpaIil
pactBopoB. [loTeHtmomeTpus (psiMasi TOTCHIIMOMETPHS, TOTCHIIMOMETPUYECKOE TUTPOBAHHE).
10. U3mepenne D/IC raibBaHUUECKUX IJIEMEHTOB.

11. XumMruyeckue NCTOYHUKHU TOKA. TOIIIMBHBIEC SJIEMEHTHI.

12. DnekTpoxuMuueckasi KOppo3usi METAILIOB. 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
peakIMy nepBoro, BTOPOro, TPEThEro, IPOOHOT0, HYJIEBOTO MOPSAKA.

3. MeTozs! onpeienieHust NopsaKa peakiuu (MHTerpaibHble, TuddepeHnaIbHbIe).

4. ®opmarnbHas KUHETHKA HEKOTOPBIX CIIOKHBIX peakiii: o0paTuMsble, MapajuieabHbIE,
MocJieI0BaTeNbHbIE, CONPSKEHHBIE PEaKIUu.

5. IlpaBuno Bant — I'ododa.

6. YpaBHeHue Appenuyca.

7. Onpenienenne YHEPruM AKTUBALMK U IIPEIIKCIIOHEHIIMAIbHOTO MHOXKUTENS YPaBHEHUS
AppeHnyca.

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

9. Teopust aKkTUBHBIX CTOJIKHOBEHMI. [ Mnore3a AppeHnyca 0 CyleCTBOBaHUH aKTUBHBIX
MoJieKyJ1. TeopHst akTUBHBIX OMHAPHBIX coyaapeHuid. [IpuHIMIT cCTannoHapHbBIX
(KBa3HMCTallMOHAPHBIX) COCTOSIHUM.

10. Teopus nepexonHoro coctostuusi. OCHOBHBIE MOJIOKEHUS U AOMYIIEHUS TeopuH. OCHOBHOE
ypaBHEHUE TeopuH. TepMoauHaMuueckas (KBa3suTepMoIuHaMudeckas) opma OCHOBHOTO
YPaBHEHUS TEOPUH.

Tema 10

Kunernka peakuuii HekoTopbIx THIIOB. KMHeTHKA rereporeHHbix npouneccos. Knneruka
3J1eKTPOXHMMHYECKHUX MPOLECCOB.

. OCOOEHHOCTH KUHETUKU PEaKLuii B pacTBOpax.

. Kunetnka oToXxumMuuecknx peakiimii.

. OCOOEHHOCTH KUHETHUKH LEMHbBIX PeaKLni.

. OCHOBHBIE CTaJIUU T€TEPOreHHBIX MPOLIECCOB.

. Auddysus. 3akonsl Ouka. Koapdunment nudpdysun.

. Oco0eHHOCTH IPOTEKaHUs peakiyii B TBepAoH (aze. TormoxuMudyeckue peakiuu.

. 3axkoHsbI 3nekTponnsa Dapazes.

. CKOpOCTB 3JIEKTPOXUMHUUYECKUX PEAKITUH.

9. Ilonspu3zanus 3JIEKTPOJIOB.

10. BiimssHME TeMIiepaTypbl Ha CKOPOCTh AJEKTPOXUMHUYECKUX PEAKIIUM.

11. AMnepomeTpuueckoe TUTPOBAHUE.

12. Kynonomerpusi.

Tema 11

Karanu3

1. OcHOBHBIE IOHATHS.

2. OCHOBHbIE OCOOEHHOCTH KAaTaJTUTHYECKUX PEaKIIUM.

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

4. ®epmeHTaTUBHBIN KaTtanu3. CymHOCTh EpMEHTATUBHOIO KaTajan3a, KWHETHKA
(epMEeHTaTUBHBIX PEAKIIHH.

5. I'ereporennsiii katanus. OcHOBHBIE MOHATHS. KHeTHYeckne 0cOOEHHOCTH IreTepOreHHO
KaTaJIMTHYECKUX peakuuii. Teopun rereporeHHoro karanusa (MyJabTUIUIETHAs Teopust A.A.
bamannuna, Teopus aktuBHbIX ancamOmeit H.M. KoGo3esa, anextponnas teopusi). CoBpeMeHHbBIE
TEHJCHIIMY Pa3BUTHUS TEOPHUI N€TEPOT€HHOT0 KaTalln3a.

03N N KW

Kosustonanas xumus
Bonpochl k peiiTuHroBoii Touxke Nel



Tema 1

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

1. OcHOBHBIE 3Talbl Pa3BUTHUS KOJUIOMIHOW XUMHUU. POJIb 0Te4eCTBEHHBIX U 3apyOekKHbBIX
YYEHBIX B pa3BuTuu KoytougHon xumun (A.B. [lymanckuit, B. Octanpg, H.II. Ileckos, IT.A.
PeGunnep).

2. 3HaueHue KOJIJIOUTHOW XUMHH B pa3BUTUH (hapMalllu.

3. CtpykTypa aucnepcHslx cucteM. [lucnepcHas dasa, qucnepcHas cpeaa. CteneHs
JUCIIEPCHOCTH.

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

5. Meroap!l OIy4eHHUsI ¥ OYNCTKH KOJJIOMIHBIX pacTBOPOB. J(nanus, anexTpoauanus,
yIbTpaQUIbTPALIHSL.

Tema 2

TepmMoanHaMMKa NOBEPXHOCTHBIX SIBJIEHUH

1. TepmoarHaMuKa MOBEPXHOCTHOTO ciiosi. [loBepxHOoCcTHAst sHeprus [ mO0ca 1 MOBEpXHOCTHOE
HaTsDKeHre. MeToIpl onpe/ielieHUs] TOBEPXHOCTHOTO HaTshkeHUs. KpaeBoi yron cMadunBaHus.
3aBUCHMOCTh MTOBEPXHOCTHOTO HATSKEHUS OT TeMneparypbl. CBsi3b MOBEPXHOCTHON SHEPTUU
['n66ca 1 MOBEPXHOCTHOM SHTANBINUU. DHTANBINA CMAaYUBaHUs U KO3(DHULIHEHT
TUIPO(HIEHOCTH.

2. TepmoariHaMHUKa MHOTOKOMITOHEHTHBIX CUCTEM € YYETOM MOBEPXHOCTHON SHEPIHUHU.
Ancop6uust Ha Tpanulle pasznena ¢as. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHEIE
BelecTsa. M3oTrepMa MmoBepXHOCTHOTO HaTshkeHus. Y paBHeHue [lInmkoBckoro. [ToBepxHOCTHAsA
AKTUBHOCTb.

3. MonekynspHble MeXaHU3MBbI aacopOru. OpHUeHTaus MOJIEKYJ B TOBEPXHOCTHOM CJIOE.
Ornpenenenue Mmaomaay, 3aHUIMaeMO MOJIEKYJION MOBEPXHOCTHO-aKTUBHOIO BEIIIECTBA B
HACBIIIIEHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTHHHBI MOJIEKY bl [TAB.

4. TepMoaMHAMHYECKUN aHAIN3 aIcOPOIHH. Y paBHEHHE H30TepMbI aacopOimu ['nbbcea.
®dakTopsl, BAUSIONINE HA aJICOPOITMIO Ta30B U PACTBOPEHHBIX BENIECTB. MOHOMOJIEKYISIpHAS
ajcopOrusi, ypaBHEHHE U30TepMbI acopOiuu Jlenrmiopa, Opetinuxa. [lonmumonexynspHast
aacopOmus. Kamumnsipaast KoHAeHcarus, abcopOIus, XxeMocopOIus.

5. Ancopbuus snektponutoB. Hecrienududeckas (S9KBUBAJICHTHAs) aICOPOIUS HOHOB.
N30uparensHas ancopOuus noHoB. [IpaBuno [lanera — ®@asHca. MonooOMeHHas aacopOuus.
Nonwuts! n ux xnaccuduxanms. OOMeHHas eMKocThb. [[prMeHeHrne HOHUTOB B hapMalluu.

6. Xpomatorpadus (M.C. LIer). Knaccuduxarus xpomarorpapuaeckux METO0OB IO TEXHUKE
BBITIOJTHEHHSI 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. CeMMEHTaMOHHAS YCTOMYMBOCTD U CEIMMEHTAIIMOHHOE PABHOBECHE.
CenMMEHTallMOHHBIN METO/ aHaIu3a.

3. PaccesHue u noryiomeHue cBera. Y papHenue Pases.

4. Typouaumetpus. Hedenomerpusi.

5. YABTpaMUKPOCKOMHS U DJIEKTPOHHAS MUKPOCKOIIHSI KOJJTIOMIHBIX CHCTEM.

Bonpocsl K pedTHHroBO# TOUKe Ne2

Tema 4
CrpoeHne ¥ 2JIeKTPHYECKHH 3apsi] 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. Munesuia, CTpoeHHEe MULIEIUIBI 307151, 3apsi/i U DJIEKTPOKMHETUUECKUN TOTEHIIUAI
KOJUIOMJIHOU YaCTHUIIEI.

2. BrusiHuE 37€KTPOIUTOB Ha AJIEKTPOKUHETUUECKUI TOTEHIMAI. SIBJIeHNE TIepe3apsaaKu B
JUCTIEPCHBIX CHCTEMAX.

3. NEKTPOKUHETHYECKHE SBJICHUS. DnekTpodope3. CBA3b AEKTPOPOPETUIECKON CKOPOCTH
KOJUTOMJIHBIX YaCTHUI C UX AJIEKTPOKUHETHYECKHUM MOTEeHIIMaIoM (ypaBHeHue | enbmrosnpla —
CMOnyX0BCKOr0). DekTpodopernueckas HOJBHKHOCTb. DIIEKTPOPOPETHUECKIE METOIbI
Hccre0BaHus B (hapMaIuu.

4. DnekTpoocMoc. DIEKTPOOCMOTHYECKOE U3MEPEHHE IIEKTPOKUHETUYECKOIO TOTEHIIAAA.
[IpakTHyeckoe mpUMeHEHHUE IEKTPoocMoca B (hapMaluu.

Tema 5

YCcToiYMBOCTh H KOATYJIALUA JUCIIEPCHBIX CHCTEM

1. Kunetndeckast ¥ TepMOIMHAMHUYECKas: yCTOMYMBOCTD AUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIsl YacTULl AUcnepcHOl ¢a3pl. DaKTOphl yCTONUNBOCTH.

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

3. N'eneobpazoBanue (>kenarnaupoBanue). Kommonmanas 3ammra. ['eTepokoaryisimsi.
Ilenrtu3anus.

4. Teopuu xoarynauuu. AncopOuuonHas teopust @pelinainxa. Teopust ycToiunBoCTH
mucniepcHbIx cucteM [lepsruna-Jlannay-®eppes-OepOeka.

Bonpochbl Kk peiiTHHIoBO# TOuke Ne3

Tema 6

PasHble Ki1acchl AMCNEPCHBIX CHCTEM

1. Aspozonu u ux cBoicTsa. [lonydeHue, MOJIEKyISIPHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHast
YCTOWYMBOCTH U (aKTOphI, ee onpeaenstonue. [[pumenenue aspososeit B papmaruu.

2. Ilopomiku u ux cBoiictBa. CleKNBaEMOCTb, IPaHYJIMPOBAHNUE U PACIIBUIIEMOCTD ITOPOIIKOB.
[Ipumenenue B Gpapmariuu.

3. Cycnien3uu u ux cBoiictsa. [lonyuenue. Y cToiuuBoCTh 1 onpeaenstomye ee (hakTopsl.
OIOKYISAIHA.

4. CennMeHTallMOHHBIN aHanu3 cycnensui. [lenst. ITacTol.

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

6. Koanecuennus. CBoMCTBa KOHLIEHTPUPOBAHHBIX M BHICOKOKOHLIEHTPUPOBAHHBIX 3MYJIbCHH.
[IpumeHeHne cycneH3uii U AIMyYJIbCUI B papMaiuu.

Tema 7

Muunensipable 1MCIIEPCHbIE CHCTEMbI

1. Komouasele cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-aKTUBHBIMU BEIECTBAMHU.

2. Munennoo6pa3oBanue B pactBopax MITAB. Tepmoaunamuka MUIIEIITIO00pa30BaHHUS.
Kpurnyeckast KOHIIEHTpaLUs MUIIEIO00pA30BaHUsA, METO/IbI €€ OIPECIICHHS.

3. Comobunu3zanus u ee 3HaueHue B papMaluu.

4. MunesisipHble KOJJIOUIHBIE CUCTEMBI B (papMaluu.

Tema 8
Boicokomonexyasipubie coenunenusi (BMC) n ux pacTBopsbl.
1. MonexynspHsle Komutonanble cuctemsl. Metoasl nosydyenuss BMC. Knaccet BMC.



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

3. Kpucramnnueckoe u amopdnoe cocrosiare BMC.

4. Habyxanue u pactsopenre BMC. Mexanusm HaOyxanus. TepMoanHaMuka HaOyxXaHUs U
pactBopenust BMC. Bnusinue pa3nuuHbIx (pakToOpoB Ha cTeneHb Ha0yxaHus. JINOTpOIHbIE psIbl
HOHOB.

5. YaenpHas, NIpUBEICHHAS U XapaKTepUCTHUECKas BA3KOCTb. Y paBHeHue Lltaynunrepa u ero
Moaupukanus. OnpeneneHre MOISIPHON MacChl MOJIMMEpPa BUCKO3UMETPUYECKUM METOIOM.

6. ITonuMepHbIe HEATEKTPOIUTHI U MOJIUANIEKTPOIUTHL. [lonnamdponutsl. M303mekTpudeckas
TOYKA MOJIUaM(OIUTOB U METOBI €€ OIPE/ICICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcMoTHuecKkoe AaBlIEHUE pacTBOPOB MOJUMEPHBIX
HeanekTpoauToB. OTkIoHeHHE oT 3akoHa BaHT — ['odda. Ypasuenue ["annepa. OnpenencHue
MOJISIPHOM Macchl MOJIMMEPHBIX HEINEKTPOIUTOB. MeMOpaHHoe paBHOBecue [loHHaHA.

8. @akropsl yctounBocTy pactBopoB BMC. BeicanuBaHne, OpOru BEICAIMBAHMS.
JInoTpomnHkIe psiibl HOHOB. 3aBUCUMOCTb ITOPOT'OB BhICATIMBaHUs NoaraMdoinToB oT pH cpensl.
9. Koaneppanus. Mukpokoaneppanus. buonorndeckoe 3HadueHue. MUKpOKaIcCyJIMpOBaHUE.

10 3actyaHeBanue. BiusiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh 3aCTyAHEBaHUS. THKCOTpOIUsS
ctynHeit u reneit. Cunepesuc crynneil. Ctynnu B papmauuu. Juddysus u nepuognueckue
peaKuuu B CTYAHSIX 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 COOOIIEHNE Ha 3a/IaHHYI0 TEMY,
IIOKa3bIBaTh €70 YMEHHUE NPUMEHSTH OIIPEICICHHUS.

B  pesynomame ycmmnozo onpoca 3HaHusa, 00yuarOuwie2ocia OUEHUGAIOMCA NO
cnedywuwieit wikane:

21 6ann, cTaBUTCS, €CIU O0yJAFOIIHIACS:

1) nmonHO wW3maraer M3y4YEHHBIM Marepuan, JAa€T IMPaBUIbHOE OMNPEECIEHHOE

SKOHOMHMYECKHUX MTOHITHI;

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

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

18 6annoe, craButcs, ecinu OoOydarOIIMNCA AA€T OTBET, YJIOBJIETBOPSIOMIUNA TEM e
TpeOoBaHUsAM, UTO | [ Oamia «1», Ho gomyckaeT 1-2 omuOKu, KOTOPBIE caM Ke HCIIPaBISIET, U
1-2 HerouéTa B MOCJIE10BATEILHOCTH U A3BIKOBOM O(DOPMIIEHUH U3J1araeMoro.

12 b6annoes, craButcsa, eciu oOydaroUMiics OOHApy)XKMBaeT 3HAHHE M IOHMMaHHE
OCHOBHBIX ITOJIOKEHHH TaHHOW TEMBI, HO:

1) wu3naraer Marepual HEMOJIHO U AOIYCKAaET HETOUHOCTH B ONPEJECIICHUN OHATHI;

2) He yMeeT IOCTaTOYHO TJIYOOKO W JIOKa3aTelbHO OOOCHOBAaTh CBOW CYXJICHHS U

MIPUBECTU CBOU MIPUMEDPBI;

3) wuzmaraetr MaTepual HEMOCJIEIOBAaTEJIbHO M JOMYyCKAaeT OIMUOKH B SI3bIKOBOM
o(opMIIeHUHU U3J1araeMoro.

0-11 6annos, craBuTcs, eciu oOydarouuiicss 0OHapyKUBaeT HEe3HaHUE OOJbIIEH YacTH

COOTBETCTBYIOIIETO pa3ziesia U3y4aeMoro MaTepmuania, JoImyckaeT olOKy B (POPMYITHPOBKE.
bamier 0-21  MOryT CTaBUTBCS HE TOJBKO 3a €JIMHOBPEMEHHBIM OTBET, HO W 3a
paccpeOTOUEHHBI BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAaHHBIX CTYJIEHTOM Ha MPOTSKECHUU

3aHATUU.




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

dusnyeckas XxuMus

3ananmue 1
Beenenue. OcHOBHbBIE MOHATHS XUMHYeCKoii TepmoanHamuku. HyseBoe u nepBoe Havyana
TEePMOAUHAMMKH.
HexkpyroBsie nponeccsl. 3ananme 2
3aBUCHUMOCTH TEIUIOBBIX 3PPEeKTOB OT Temmeparypsl. Bropoe u  Tperbe  Hauaja
VYpaBuenue (3axkoH) Kupxroda. TEPMOAUHAMHUKH. JHTpoONuUs.

Xapakrepucruuyeckue (QyHKUIMH.
TepmoguHaMuKa XMMHYECKOI0 paBHOBECHSI.
Xapakrepuctuueckue GyHKUuU. TepMoanHaMUyecKe MoTeHanbl. JHeprus ['enpmromnbia
(cBoOOmHAs sHEprUst). DHeprus [ nd6ca (cBoOOAHAS IHTAIIBITHS).
TepMoaMHAMHUYECKUE YCIIOBUSL CaMOIPOU3BOJIBHOIO MPOTEKAHMSI IIPOLEcca U JOCTUKECHUS
COCTOSIHUSI paBHOBECHSI.
3aKoH JEHCTBYIOIIMX Macc W €ro TepMOoAMHaMuueckoe oOocHoBaHME. CBS3b MEXIY
KOHCTaHTaMU XMMHUYECKOTO PABHOBECHS, BBIPAXKEHHBIMU Pa3IMYHBIMU CIIOCOOAMHU.
VYcnoBHas KOHCTaHTAa PaBHOBECHSL.
VYpaBHeHHE U30TEPMbI XUMUYECKOH 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 KUAKHUX (a3 B
JABYXKOMIIOHEHTHBIX
cucTremMax.
VYpasuenue Knaneiipona — Knaysuyca.
JnarpamMmbl cOCTOSIHUSI OMHAPHBIX CUCTEM — JUarpamMMbl IUIABKOCTH.
bunapHsie cucteMbl HEM30MOPGHHO KPUCTALIU3YIOLIUXCS BEIIECTB C MPOCTOM IBTEKTUKOM (HE
00pa3yronmx XUMUYECKUE COCTUHEHMS).
CucremMpl U3  KOMIIOHEHTOB,  HEOTPAaHMYEHHO  pPAaCTBOPUMBIX  JApyr B JIpyre
(KpUCTaINTM3UPYIOMIUXCS U30MOP(GHO) KaK B KHUJIKOM, TaK M B TBEPAOM COCTOSIHHM, HE
00pa3yIoUIMX XUMHUUECKUX COCTUHEHUI.
10. CucreMbl ¢ HEOrpaHMYEHHOM B3aMMHOM pPACTBOPUMOCTHIO KOMIIOHEHTOB B KHJIKOM
COCTOSIHUH, HE 00pa3yIoIUX XUMUYECKHE COSTMHEHUS.
11. Cucrembl, KOMIOHEHTHl KOTOPBIX 00pa3ylOT YCTOWYMBBIEC (IUIABALIMECS KOHIPYIHTHO)
XUMHUYECKUE COCTUHEHMS.
12. Cuctembl, KOMIOHEHTBI KOTOPBIX 00Pa3ylOT HEyCTONUMBBIE (TUIABSIIUECS HHKOHTPYIHTHO).
3amanne 4
PaBHoBecHs1 KMAKHH pacTBOp — mHap B [BYXKOMIIOHEHTHBIX 3aKpPBITBIX CHCTEMaXx.
PacTBoOpbI.
5. B3auMoCBs3b COCTaBOB pPaBHOBECHBIX KHIKOM (pa3bl 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. 3axoHbI Bpesckoro.
8. HarpeBanue u oxyaxaeHrne OMHAPHON CMECH JIETYIHX JKUAKOCTEH.
9. Ilep
€roHKa U peKTU(UKAIHSL.
3amanme 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
TEMIIepPaTypoil KUIIEHUsI YUCTOTO pacTBOpUTEINS. DOYyIHOoCKoNus (30yIMOMETpHS).
11. ITonmkenne TeMnepaTypsl 3aMep3aHusl pacCTBOPA HEJIETYUYEro BEIIECTBA [0 CPABHEHHUIO C
TEMIIEPATypOil 3aMep3aHKsl YUCTOrO pacTBopuTeisd. Kpuockomnusi.
12. Ocmoc. ObpatHslit ocMoc. Y nbTpaduiibTpanusi.
13. OmnpeneneHue MOJSPHOM Macchbl PacTBOPEHHOI'O BELIECTBA I10 OTHOCHUTEIBHOMY
YMEHBILEHUIO JaBJICHUS HACBIILIEHHOTO [apa pacTBOPUTEIIS HaJl paCTBOPOM.
14. PacTBOpUMOCTB I'a30B B )KUAKOCTAX. 3akoH 'enpu. YpaBHenue CeueHoBa.
3aganue 6
PaBHoBecusi B pacrBopax jeKTpoJuTOB. IIporosmTHyeckme paBHOBecHsI B BOJHBIX
pacTBopax c1adbIX 3J1eKTPoauTOB. BydepHble cucTeMbl (PacTBOPHI).
8. I'maponns. KoHcTaHTa 1 cTtenens ruaponnsa. Berancnenue 3nauenuii pH pactBopos coulel,
MIOJIBEPIaIOIIUXCS TUAPOIIU3Y.
9. Bydepnsie cucremsl (pactBopsl). 3HaueHust pH OydepHbix pactBopos. BydepHnas cucrema,
coaepxarmias cnadyr KHCJIOTYy U €€ coyib. bydepHas cucrema, cojaepxamias ciaboe
OCHOBaHHUE M ero coib. bydepHas eMkocTb. 3HaueHue OypepHbIX CUCTEM.
3aganue 7
PacTBOpBI 2JICKTPOIUTOB B HEPABHOBECHBIX YCIOBHAX. JJIEKTPONPOBOJHOCTL PACTBOPOB
3JIeKTPOJIUTOB
6. OcOOEHHOCTH 3JIEKTPOIIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB B HEBOIHBIX PACTBOPUTEIISX.
O06pa3oBaHne HOHHBIX aCCOIIMATOB.
7. Onpenenenye EKTPONPOBOIHOCTH PACTBOPOB.
8. IlpumeHeHne MeTo/1a HIIEKTPOIPOBOJHOCTH (KOHAYKTOMETPUH) JUIsl ONPEeNICHUs CTEIIeHH,
KOHCTaHTbl ¥ TEPMOJMHAMUYECKMX XapaKTEPUCTHK Ipolecca AUCCOIMAlMU  cIadboro
IIEKTPOJIUTA.
9. IlpuMeHeHne KOHIYKTOMETPUHU JIsl ONPEAETICHHS] KOHLIEHTPALUN PaCTBOPEHHBIX BEIIECTB.
KonaykromeTpuyeckuil aHanu3 Ui ONpPENEICHMs] KOHLUEHTPAlUU PAacTBOPEHHBIX BELIECTB.
Konaykromerpuueckuii  aHanu3  (mpsiMasi ~ KOHIAYKTOMETpUs, KOHIYKTOMETPUYECKOE
TUTPOBAHUE).
3aganue 8
DJIEKTPOJHBbIE MOTEHHHANABI W IeKTpoaBmAkymue cuiabl (IIC). JnekTpoxumMuYecKue
(raabBaHH4YecKHUe) 1eMeHThl U Henu. [lorennmomerpus.
5. XuMH4€eCcKHe rajJlbBAaHUYECKUE LETH.
6. KoHIleHTpalOHHbIE raIbBAHUYECKUE LETTH.
7. AudPpy3rOHHBIH MOTEHIIHAT.
8. OmpeneneHne TEPMOJWHAMUYECKUX XapPaKTEPUCTUK M KOHCTAaHT PAaBHOBECHUS peakUUi Ha
ocHoBaHuM u3MepeHuii DJ{C raapBaHMUECKUX LIETIEH.
9. Ilpumenenue nzmepenuit J1C ranbBaHUYECKUX 3JIEMEHTOB I ONPEENICHUs KOHIIEHTpauil
pactBopoB. [loTeHomeTpus (IpsiMasi HOTEHIIMOMETPHS, TOTEHIIMOMETPUUECKOE TUTPOBAHUE).
10. U3mepenne DJIC raqbBaHUYECKUX JIEMEHTOB.
11. XumMuueckne NCTOYHUKYU TOKA. TONIMBHBIE 2JIEMEHTHI.
12. DnekTpoxuMuyeckasi KOppo3usi METAJUIOB. MeTObI 3alUThl OT KOPPO3HUHU.
3amanne 9
Kuneruka xmMmnuyeckux peakumii. 3aBHCHMOCTb CKOPOCTH PeaKIHMH OT TeMIepaTyphbl.
OO0uue Teopun XUMHYECKO 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 coctostuusi. OCHOBHBIE MOJIOKEHUS U AonyleHus Teopur. OCHOBHOE
ypaBHeHHe TeopuH. TepmoauHamuueckas (KBa3UTEpMOJMHAMHYecKas) (opMa OCHOBHOTO
YpaBHEHHUS TEOPUHU.

3aganue 10
Kuneruka peakuuii HekoTopbIx TUIIOB. KMHeTHKa rereporeHHbIX npoueccos. Kuneruka
3JIEKTPOXHUMHUYECKHUX MPoneccoB.”. 3akoHbI A1ekTposnia Papanes.
8. CKOpPOCTh AIIEKTPOXUMHUYECCKUX PEAKITUH.
9. Ionspuszanus 3J1€KTPOIOB.
10. BiiusiHEe TeMIiepaTypbl Ha CKOPOCTh AIEKTPOXUMUYECKUX PEAKLIUM.
11. AMnepomeTpuuecKkoe TUTPOBAHUE.
12. Kynonomerpus.

3aganue 11

Karanu3
5. 'ereporennsriii katanus. OCHOBHBIC IOHATHS. KnHEeTHUECKHE 0COOCHHOCTH TETEPOTEHHO
KaTaJIMTUYECKUX peakuuil. Teopuu TIeTeporeHHOro kKataiau3a (MyJbTHUIUIETHAs TEOpUs
A.A. banannuna, Teopust akTUBHBIX aHcambOieit H.M. KoGo3eBa, anekTpoHHAs Teopus).
CoBpeMeHHBIE TEHECHIIMH PAa3BUTHS TEOPUIN T€TEPOreHHOIO KaTaausa.

Kosnongnas xumus

3aganue 1

IIpeamer, 3a1a4u U MeTOAbI KOJLUIOMIHON XUMUH. JIucniepcHbIe CHCTEMBI.
1. OcHOBHBIE 3TaIbl Pa3BUTHS KOJUIOMIHON XUMUU. POJIb OT€UECTBEHHBIX U 3apyOEKHbIX
YUYEHBIX B pa3BUTUH KojutouaHoM xumuu (A.B. lymanckuii, B. OctBansa, H.II. I1eckos,
IT.A. PeGunpep).
5. MeToapl nosy4eHHuss U OYUCTKHM KOJUIOMIHBIX pacTBOPOB. JManus, 3JI€KTpoaualins,
yIbTpaQuIbTpaLysl.

3aganue 2

TepMoauHaMHKA IOBEPXHOCTHBIX ABJICHUH
4. TepMonuHaMHMYeCKHH aHanmu3 ajcopOuuu.YpaBHeHUE H30TepMbl ajacopobuuu I'mbOca.
@DaKTopbl, BIUSIONIAE HA aJCOPOLMIO Ta30B M PACTBOPEHHBIX BEIIECTB. MOHOMOJEKYIISIpHAS
ajzicopOuus, ypaBHeHHe U30TepMbl ajacopouun Jlenrmiopa, @perinanuxa. [lonumonexynspHas
agcopoums. KanmuispHast KoHAEHcaus, abcopOus, XeMOCOpOIIHsI.
5. Ancopbuus snektponuroB. Hecneunpuueckas (3KBUBAJEHTHAst) aAcopOLMs HOHOB.
N36upatensHas ancopOuus moHoB. [IpaBuno [lanera — @asHca. MoHooOMeHHast aacopOmus.
HonuTs! 1 ux knaccuduxanus. OOMeHHas eMKocTh. [IpumMenene HOHUTOB B (hapmanuu.
6. Xpomatorpadus (M.C. Liset). Knaccudukarus xpomarorpaduaeckKux METOIOB 10 TEXHUKE
BBINOJIHEHUS U 110 MeXaHU3My npouecca. ['enspunbrpanus. Ilpumenenne xpomatorpadun B
dbapmarun.

3amanmne 3

MousekyJIsIpHO-KHHETHYECKHE H ONTHYeCKUe CBOHCTBA TUCIEPCHBIX CHCTEM
4. Typounumerpus. Hedenomerpus. 3aganue 4
5. YABTpaMHUKPOCKOMHS U AJIEKTPOHHAS MUKPOCKOIHS KOJUTOMAHBIX cucTeM. CTpoeHne H

JJIEKTPHYECKHUH 3aps] YACTHI] JMCIIEPCHOM (a3bl. DIEeKTPOKHHETHYECKHE SIBJICHUS



CBs13b 2JIEKTPOPOPETHUECKON CKOPOCTU KOJUIOMIHBIX YAaCTHUI C MX AJIEKTPOKMHETHYECKUM
noreHuuaioM (ypaBHeHue I'enbmronpia — CMOITYXOBCKOro). OnekTpodopeTryeckas
MOJIBUYKHOCTb. DJIEKTPO(OpeTHIECKHEe METOIbI UCCIIEA0BaHUS B (papMaiuu.
4. DnekTpoocMoc. DIEKTPOOCMOTUYECKOE U3MEPEHHUE IEKTPOKMHETUYECKOTO ITIOTEHIINATIA.
[TpakTHyeckoe NpuMeHEeHHUE 3IEKTPoocMoca B hapMaluy.
3aganne 5
YcToHYUBOCTH U KOATYJISIUS AUCTIEPCHBIX CHCTEM
3. I'eneobpazoBanue (xenatuHupoBaHue). Komnonanas 3amuTta. ['erepokoarynsius.
[lenrtm3anms.
4. Teopuu koarynsiuu. Ancopbunonsas teopus OpeitHainxa. Teopus ycTOHUUBOCTH
nucrniepcHbIx cucteM Jlepsiruna-Jlangay-®depses-OpepOeka.
3aganne 6
Pa3Hble Kj1acchl AUCNIEPCHBIX CHCTEM
5. Omynbcun U ux coictBa. [lonydyenue. Tunsl sMynbcuidl. DMyIbraTopbl ¥ MEXaHU3M HUX
neiictBusi. O6paienue a3 sMyJabCHHA. Y CTOWYMBOCTD 3MYJIbCUIl U ee HapylueHue. DakTopsl
YCTOMYHMBOCTH SMYJIbCUH.
6. Koanecuennus. CBoiCTBa KOHLIEHTPUPOBAHHBIX U BBICOKOKOHLIEHTPUPOBAHHBIX dMYJIbCHH.
[TpuMeHeHre CyCIIeH3 A U AIMYJITLCUH B (hapMaIinu.
3amanme 7
MuuessipHble JHCIIePCHbIE CHCTEMbI
3. Comobunu3anus u ee 3HaueHUE B papMaluu. 3amanmne 8
4. MandfmerpsHad, KOpAS e ISHHA L TCAPR KA dpapMayeaKas BS3KoCTh. YpaBHenue llltaynunrepa u ero
Moudukanua. OnpeaenaeHrne MOJIPHONW Macchl MOJIMMEpPa BUCKO3UMETPUIECKHM METOIOM.
6. IlonumepHble HEIIEKTPONUTHI U MOJUANEKTPONUThL. [lommamdonutsl. W3o0anekTpudeckas
TOYKA MOJIUaM(OIUTOB U METO/IbI €€ ONpPEACTICHHUS.
7. Ocmotuyeckue coiictBa pactBopoB BMC. OcMoTHueckoe 1aBiieHUue pacTBOPOB MOJUMEPHBIX
HE3JIeKTpoauToB. OTKIOHeHHEe OT 3akoHa BanT — ['odda. Ypasuenue I'annepa. Onpenenenue
MOJIIPHON Macchl OJMMEPHBIX HEANEKTPOJINTOB. MeMOpaHHoe paBHOBecHe /[oHHaHa.
8. @axrtopel ycroiunBocTH pactBopoB BMC. BricanuBanue, NOpPOrd BBICAJIMBAHUA.
JInoTponHseie psAbl HOHOB. 3aBUCUMOCTD ITOPOTOB BbIcaluBaHus noauamgoautos oT pH cpensl.
9. Koanepsauusa. Mukpokoauepsanus. buonornueckoe 3HaueHre. MukpokancyimpoBaHHe.
10 3actynneBanue. BriusHue paznudHbIX (JaKTOPOB HA CKOPOCTH 3aCTyTHEBaHUA. THUKCOTPOITHUS
cryaHedt u reneil. Cunepesuc crynHeil. Ctyanu B ¢gapmauuu. duddysus m nepuonudeckue
peaKiuu B CTYAHSIX U Tesx

Kpumepuu ¢hopmuposanua ouenok no 3ad0anuam 014 camMoCmMOAMENbHOU padomul
cmyoenma (munogwie 3a0a4u):

«omauynoy (9 Oamnma) - oOywaromuiicss Tokasan TiyOOKHWe 3HaHWS MaTepuaia To
MOCTaBJICHHBIM BOIIPOCAM, TPAMOTHO, JIOTUYHO €r0 U3JaraeTt, CTpyKTYPHUPOBAIl U JIe-TaTH3HpPOBall
uHpopMaluoo, u3deras MpPOCTOro MOBTOPEHHS HHPOpPMALMU M3 TeKcTa, MHpopMmauus mIpea-
craBieHa B mepepabotanHoM Buzae. CBOOOJHO HCHONIB3YeT HEOOXOAUMBIE (OPMYJIBI IPU
pEIICHNH 33/1a4;

«xopouwtoy (7 Oaina) - oOydarommiicst TBEpAO 3HAET MaTepHal, IPAaMOTHO €ro M3jaraer,
HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PELICHUS 3a/1ay;

«yoosnemeopumenvHoy (5 6amn) - oOydarouiics UMeeT 3HaHHUsI OCHOBHOTO MaTepualia 1o
MOCTABJICHHBIM BOTIPOCaM, HO HE YCBOWJI €r0 JIETaleH, JOIyCKaeT OTIEIbHbIC HETOYHOCTH IPU
pellIeHNH 3a/1a4;

«Heyoosnemeopumenvho» (0-4 6amioB) — 0OyJarOIIMIACS JOITyCKAeT IrpyOble OIIMOKH B
OTBETE Ha MOCTABIICHHBIE BOIIPOCHI U MPH PEIICHUH 3324



5.3. Tunoevie 3a0anun na konnokeuym (konmponupyeman komnemenuyusn OIIK-1):
Pybesxcnwiti konmpons ocyniecTBisieTcs: Mo 0ojiee Ui MEHEe CaMOCTOSITENIbHBIM pa3jienaM

— y4eOHBIM MOJYJSIM Kypca U TPOBOJIUTCS MO OKOHYAHUHM HM3yUYCHHS MaTepuana MONAYNS B

3apaHee YCTAaHOBIICHHOE BpeMs. PyOeKHBIH KOHTPOJIb TPOBOIUTCS C IENBI0 ONpEACICHUS

KayecTBa YCBOEHHs MaTepHaja yueOHOro MoIyss B IeslioM. B TedeHue cemectpa MpOBOIUTCS

mMpu MaKux KOHMPOAbHHIX MEPONPUAMUS NO 2PAPUKY.

IIpomexyTouynas arrectanus 1 pedTHHrOBas TOYKA

duznvecKkass XumMus

IIpomeskyTouHnas arrectanus 1 peMTHHrOBas TOYKA

Tema 1
BBenenue. OcHOBHbIE MOHATUSI XUMHYeCKOIl TepmoanHamMuku. HyieBoe u nepBoe Hauyasna
TePMOAUHAMMKH.

. Ilpeamer, 3aauu, pa3aeiibl, METOAbI, UCTOPUS Pa3BUTHUA (PU3NIECKON XUMHUU

. UneanpHble 1 peaabHbIE Ta3bl.

. OCHOBHBIE IOHATHS XUMUYECKON TEPMOAMHAMUKHY.

. HyneBoe Hauano (HyneBol 3aKOH) TEPMOJIMHAMUKH.

. IlepBoe Hayvazo (mepBbIi 3aKOH) TEPMOAMHAMUKHU.

. HexpyroBsie npoueccsl.

. Tepmoxumus. 3akoH ['ecca.

. 3aBUCUMOCTb TEIUIOBBIX 3(h(heKTOB OT TemnepaTypbl. YpaBHenue (3akoH) Kupxrodga.
Tema 2

BTtopoe u TpeThbe HaYaJIa TEPMOJIMHAMUKH. DHTPONUs. XapaKTepUCTHYECKHEe (PYHKIMHU.
TepMoaMHAMHKA XUMHYECKOI0 PABHOBeECHSI.

1. ®opMyIMpPOBKHM BTOPOrO Ha4yaja TEPMOJAUHAMUKH.

2. DHTpONUS.

3. Huxn Kapso.

4. O011ee COOTHOIIEHUE JUIsl IEPBOI0 U BTOPOTO Hayal TEPMOJANHAMUKH.

5

6

O JN DN KW

. I3MeHeHune 3HTPONNHU B Pa3IMYHBIX IPOLECCAX B 3aKPHITON CUCTEME.

. TpeTbe Hauamo TepMOAMHAMUKH.
7. Xapaktepuctuaeckue Gpynkuuu. TepmoanHaMUdecKue MOTeHIHAIbL. DHeprus [ ensMrosbia
(cBoOOHAs HHEprus). DHeprus [ md0ca (cBOOO HAS PHTAIIBITHS).
8. TepmoiHaMU4ECKHE YCIOBUS CAMOIPOU3BOJIBHOTO IIPOTEKAHUS IPOLIECCA U JOCTHIKEHHUS
COCTOSIHUSI paBHOBECHSL.
9. Xumnueckuit noreHuuan. @yrutuBHOCTh U aKTUBHOCTh. CTaHIAPTHOE COCTOSTHUE BEILIECTBA.
10. YpaBuenus ['u606ca-I'enpmromnbiia.
11. IloHsATHE O XMMHUYECKOM paBHOBeCUU. TepMOIMHAMUYECKHUE YCIOBUS XUMUYECKOTO
paBHOBECHS.
12. 3akoH JEWCTBYIONIMX MAcC M €ro TEPMOANHAMUYECKOE 000CHOBaHUE. CBS3b MEXKITY
KOHCTaHTaMU XMMHUYECKOTO PABHOBECHS, BEIPAKEHHBIMU PA3IMYHBIMU CIIOCOOAMHU.
13.YciioBHas KOHCTaHTa PABHOBECHS.
14. YpaBHeHHEe N30TEPMbI XUMUUYECKON peakiuu (n30Tepmbl BanTt - ['odda).
15.3aBMCHUMOCTb KOHCTAHTBl XUMHUYECKOI'O PABHOBECHS OT TEMIIEPATYPbI
16. OcoOeHHOCTH TETEPOreHHBIX XMMUYECKUX paBHOBeCHi. CITOCOOBI pacueTa XMMHYECKUX
PaBHOBECHIA.
Tema 3
Tepmoaunamuka (pa3oBbIX paBHOBecHil. PaBHOBecHs! TBEPAbIX M :KUAKHUX (a3 B
ABYXKOMIIOHEHTHBIX
cucTremMax.
1. OCHOBHBIE TOHATHSI.
2. TepmoauHaMu4ecKkue yciaoBus (pa30BOro paBHOBECHSI.



3. IlpaBuio ¢a3 ['nbdoea.

4. ®a3oBeIe EPEXO/IBI.

5. OTHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Kiaysuyca.

7. JlnarpaMMbl COCTOSTHUS OMHAPHBIX CUCTEM — JHArpaMMbl TUIABKOCTH.

8. buHapHbIe cUCTEMBI HEM30MOP()HO KPUCTATUTM3YIOITUXCS BEIIECTB C TIPOCTOM IBTEKTUKOM (HE
00pa3yIoMIUX XUMHUYECKHE COCTUHEHNU).

9. Cucremsbl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B JIpyre
(KpUCTAJUTM3UPYIOLIUXCS U30MOP(HHO) KaK B )KUJKOM, TaK U B TBEPAOM COCTOSHUH, HE
00pa3yIomux XUMHUYECKUX COSTUHEHUH.

10. Cuctemsl ¢ HEOTPaHUYEHHOHN B3aHMHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B KHIKOM
COCTOSIHMH, HE 00pa3yoIIUX XUMUYECKHE COSAMHEHNS.

11. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yroT yCTOHUMBBIE (TIABSAIINUECS KOHIPYIHTHO)
XUMHUYECKHE COCTUHEHMUSL.

12. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yroT HEYyCTOWUYMBBIE (IIJIaBSIIUECS HHKOHTPYIHTHO).
Tema 4

PaBHoBecHs1 JKMIKHIH PacTBOP — Nap B ABYXKOMIIOHEHTHBIX 3aKPBITBIX CHCTEMaXx.
PacTBopbl.

1. OcHOBHBIE IOHATHS.

2. Knaccudukanus OMHApHBIX )KUJIKUX PacTBOPOB.

3. 3akoH Payiis u ero TepMoIMHAMHUYECKOE 0OOCHOBAHUE.

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

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

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

7. 3akoHbl Bpesckoro.

8. HarpeBanue n oxJyiaxxJieH1e OMHAPHON CMECH JIETY4HX KUIAKOCTEH.

9. Ileperonka u peKTuGUKALIUS.

IIpomexyTouyHas aTrecTanus 2 peHTHHIOBAas TOYKA

Tema S

bunapHble cMecH KUIKOCTEN ¢ OTPAHUYEHHOI B3aUMHOI PpacCTBOPUMOCTBIO.
Pacnpenesienne TpeTbero KOMIOHEHTA MKy ABYMSI HECMEIIMBAIOIIMMHUCS JKMIKUMU
¢aszamu. Ikcrpaknusa. CBoiicTBa pa3daBJeHHbIX PACTBOPOB.

1. buHapHbIe CUCTEMBI, B KOTOPHIX B3aUMHasi pACTBOPUMOCTD KUAKOCTEH yBEINUUBAETCS C
pPOCTOM TeMIIepaTyphl.

2. buHapHbIe CUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUJKOCTEH YBEIUUUBAETCS C
MMOHMKEHUEM TEMIIEPATYPHI.

3. buHapHble )KUJIKHE CUCTEMBI C BEPXHEH M HUKHEN KPUTUUECKUMU TEMIIEpaTypaMu
pacTBOpEHMUS.

4. PaBHOBeCHOE JJaBJIEHHME HACBIILIEHHOTO Mapa HaJl CMECHIO IBYX JKUIKOCTEH, HE
PacTBOPSIOLIMXCS HEOTPAHUYEHHO JIPYT B APYyTeE.

5. IleperoHka ¢ BOASIHBIM I1IApOM.

6. 3akoH pacnpeaenenuss Hepucra. Koncranra pacnpeaesneHusl.

7. Okcrpakuus. Koapdunuent pacnpenenenus. CteneHp u3BiaeueHus (paxkTop U3BICUCHUS,
MPOLEHT 3KCcTpakuuu). DakTop pa3esieHus ABYX BEIIECTB. Y CIIOBUS Pa3/eieHUs IBYX BEIIECTB.
KoHcraHTa 3KkcTpakiuu.

8. BausHue pa3ianuHbiX (PakTOpOB Ha MPOIECCHl SKCTPAKLIUU (BIUSIHUE 00beMa IKCTpareHTa u
YHCIIa MOCIeI0BATEIbHBIX IKCTPAKIMiL; BIusiHue pH BoiHOIM (hasbl; HCHOIB30BaHNE
MAaCKHUPYIOIIHUX areHTOB; B3AUMHOE BIIMSHHE SKCTPArupyeMbIX BEUIECTB; OAABICHUE
sKcTpakuum). I[lpumeHenne sKkcTpakuu B (hapMarium.



9. KonnuratueHbIE CBOWCTBA PaCTBOPOB.

10. I1oBbIIEHHE TEMIIEpATypbl KUIIEHUS PACTBOPA HEJETYUYEro BEIIECTBA 10 CPABHEHUIO C
TEMIEepaTypoil KUIMEHUSI YUCTOTO pacTBOPUTENL. DOYIHOCKONHUs (30YITHOMETPHS).

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

12. Ocmoc. ObpaTHbIit ocMoc. YabTpaduabTpanus.

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

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

Tema 6

PaBHoBecusi B pacTBOpax 3/1eKTPoanToB. IIpoToiMTHYeckue paBHOBeCHsI B BOAHBIX
pacTBopax cj1a0bIX 31eKTPoJuTOB. BydepHbie cucTembl (PacTBOpPbHI).

1. IIpoBOAHMKH MIEPBOTO ¥ BTOPOTO POJa.

2. Teopust 3IEKTPOJIUTHUECKON TUCCOLIMAIIAN

C. Appennyca.

3. 3akoH pa3BeaeHus OCTBaIbIA.

4. AXTUBHOCTH U KO3(PPUIIMEHTHI aKTUBHOCTHU 3JIEKTPOJIUTOB.

5. [IpoTonuTHyeckre paBHOBECHS B BOJHBIX PacTBOPaX.

6. IIpoTonuTHueckre paBHOBECHS B HEBOJHBIX PACTBOPUTEIISX.

7. PaBHOBECHS B paCTBOpAaxX KHUCIOT U OCHOBaHMW. KoHcTaHTa kuciotHocTH M pH pacTBOpoB
cnabbIx kucnoT. Koncranta ocHoBHOCTH U pH pacTBOpOB c1aObIX OCHOBAHUIA.

8. 'mnponns. KoHcTanTa u crenens rugponaunsa. Beraucnenue 3nauenuii pH pactBopos coiei,
I0/IBEPTaIOIIUXCS THAPOIIH3Y.

9. Bydepnsie cuctemsl (pactBopsl). 3HaueHus pH Oydepnbix pactBopos. bydepnas cucrema,
cojiepkaiias ci1adyro KHCIOTY U ee coiib. bydepHnas cucrema, cogepxaiias ciadoe OCHOBaHUE U
ero coisib. bydepnast emxocTh. 3HaueHne OypepHBIX CUCTEM.

Tema 7

PacTBOpBI 3/1eKTPOJIMTOB B HEPABHOBECHBIX YCJIOBHUSAX. DJIEKTPONPOBOIHOCTH PACTBOPOB
3JIEKTPOJINTOB

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

2.Y nenbHas 1EKTPONPOBOIHOCTD (yA€IbHAs dJIEKTPUUECKask IPOBOAMMOCTh) PAaCTBOPOB
AJIEKTPOJIUTOB.

3. DKBUBaJICHTHAsI U MOJISIPHAS SJIEKTPONPOBOAHOCTD (IJEKTPUUECKasi POBOIUMOCTD )
PacTBOPOB 3JIEKTPOIUTOB.

4. 3akoH He3aBUCUMOTO ABM>KEeHHs HOHOB Komnbpaymia. IIpenenbHble NOABUKHOCTH HOHOB.

5. [IpuMeHeHne TeOPHH CUIIbHBIX 3JIEKTPOIUTOB I 00BICHEHUSI OCOOCHHOCTH
AJIEKTPONPOBOIHOCTH PAaCTBOPOB.

6. Oco0eHHOCTH AIIEKTPONPOBOTHOCTH PACTBOPOB IEKTPOJIIUTOB B HEBOJIHBIX PACTBOPUTEIISIX.
OO6pa3oBaHne HOHHBIX ACCOIIUATOB.

7. OnpeneneHue IEKTPOIPOBOJHOCTH PACTBOPOB.

8. IlpuMeHenune MeToaa 3JIEKTPONPOBOAHOCTH (KOHAYKTOMETPUN) /ISl ONIPEIETIEHHSI CTEIICHH,
KOHCTAHTbI M TEPMOJUHAMHUYECKHUX XapaKTEPUCTHUK IMpoliecca AUCCOIHANU caadboro
JIEKTPOJINTA.

9. [IpuMeHeHne KOHAYKTOMETPUU AJIsl OTIpeAeNICHUs] KOHIIEHTPAaIlMK PACTBOPEHHBIX BEILIECTB.
KonaykromeTpruueckuil aHanu3 JUisi ONPEAENICHNsI KOHIEHTPALMU PaCTBOPEHHBIX BEIIECTB.
Konaykromerpuueckuit ananus (mpsiMasi KOHIYKTOMETPHUSL, KOHAYKTOMETPUYECKOE
TUTPOBAHUE).

IIpome:xxyTouHast arTecTanust 3 peTHHIOBas TOYKA

Tema 8



DJIEKTPOHbIE MOTEHIHAJIBI U JIeKTPpoaABMKYyIHe cHibl (I C). DiekTpoxuMnyecKne
(ranbBaHU4YecKHe) dj1eMeHThI M nenu. IlloreHuuomerpus.

1. OcHOBHBIE IOHATHS.

2. MexaHn3M BO3HUKHOBEHUS IEKTPOJIHOTO MOTEHIHANIA. /[[BOMHOM 3JIEKTPUYECKHM CITON.

3. 3aBucumocts 3/IC raapBaHUYECKOrO 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. XMMHAY€ECKHE TaJIbBAHNYECKHE 1IETTH.

6. KoHIleHTpalinoHHbIE ralbBaHUYECKHUE LIEMH.

7. Audpy3MOHHBIN MOTEHIIHAT.

8. Onpenenenne TEpMOIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHUS PEAKIIMM Ha
ocHoBaHMM n3MepeHui IJ1C raapBaHUYECKUX LETEH.

9. Ilpumenenue nzmepernii J1C ranbBaHUUECKUX 3JIEMEHTOB Ul ONPEIEIICHUS KOHIEHTpauil
pactBopoB. [loTeHunomeTpus (psmas MOTEHIIMOMETPHS, TOTEHIIUOMETPHUUECKOE TUTPOBAHHUE).
10. U3mepenne D/1C raibBaHUYECKUX IJIEMEHTOB.

11. XrMuueckrie HICTOYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

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

Tema 9

KuneTnka XUMH4YeCKHX peaknuil. 3aBHCHMOCTb CKOPOCTH PEaKIMHU OT TeMIIePaTyphl.
O0mme Teopun XUMHYECKON KNHETHKH.

1. OcHOBHBIE IOHATHS.

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

3. MeTtozpb! onpezienieHust NopsiaKa peakiuu (MHTerpaibHble, TuddepeHnaIbHbIe).

4. ®opmarnbHas KUHETHKA HEKOTOPBIX CIIOKHBIX peakiii: oOpaTuMsble, MapajuieabHbIE,
MocJieI0BaTeIbHbIE, COMPSKEHHbIE PEaKIUU.

5. IlpaBuno Bant — I'ododa.

6. YpaBHeHue Appenuyca.

7. OnpenieneHne YHEPrUM AKTUBALMK U IIPEIIKCIIOHEHIIMAIbHOTO MHOXKUTENS YPaBHEHUS
AppeHnyca.

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

9. Teopust akTUBHBIX CTOJKHOBEHHM. [ Mnore3a AppeHnyca o CyleCTBOBaHUH aKTUBHBIX
MoJieKyJ1. TeopHst akTUBHBIX OMHAPHBIX coyaapeHuid. [IpuHIMI cTannoHapHbBIX
(KBa3HMCTAllMOHAPHBIX) COCTOSIHUM.

10. Teopus nepexonHoro coctostuusi. OCHOBHBIE MOJIOKEHUS U AOMYIIEHUS TeopuHr. OCHOBHOE
ypaBHeHHE Teopuu. TepmonrnHaMuueckas (KBa3uTepMoIuHaMuueckas) popMa OCHOBHOTO
YPaBHEHUS TEOPUH.

Tema 10

Kunernka peakuuii HekoTopbIx THIIOB. KMHeTHKA rereporeHHbix npoueccos. Knneruka
3J1eKTPOXHMMHYECKHUX MPOLECCOB.

1. OcoGeHHOCTH KUHETUKU PEeaKLUii B pacTBOPAX.

2. Kunetnka pOTOXMMHUYECKUX PEaAKITHI.

3. Oco0eHHOCTH KUHETUKHU HEMHBIX PeaKIni.

4. OCHOBHBIE CTaIUU T€TEPOTCHHBIX IIPOLIECCOB.

5. Auddysus. 3akonsl Ouka. Koapduunent nuddysun.

6. Oco0eHHOCTH POTEKaHUs peakiuii B TBepAoH ¢aze. TormoxuMudyeckue peakiuu.

7. 3axoHsbl 2nekTponusa apazes.

8. CKOpOCTB 3JIEKTPOXUMHUUYECKUX PEAKITUH.

9. Ilonspu3zanus 3JIEKTPOJIOB.

10. BiimsiHME TeMIiepaTypbl Ha CKOPOCTh 3JEKTPOXUMHUYECKUX PEAKIIUM.



11. AMnepomeTpuieckoe TUTPOBAHHE.

12. Kynonomerpusi.

Tema 11

Karamus

1. OcHOBHBIE IOHATHS.

2. OCHOBHbIE OCOOEHHOCTH KaTaJIUTHYECKUX PEaKIIUM.

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

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

5. 'ereporennslit katanus. OcHOBHBIE MOHATHS. KHeTHYeckue 0cOOEHHOCTH IreTepOreHHO
KaTaJIMTHYECKUX peakuuii. Teopun rereporeHHoro karanusa (MyJabTUIUIETHAs Teopust A.A.
bamannuna, Teopus aktuBHbIX ancamOieit H.M. KoGo3esa, anextponnas teopusi). CoBpeMeHHBIE
TEHJCHIIMY Pa3BUTHUS TEOPHUI I€TEPOT€HHOT0 KaTalln3a.

Kosiouanas xumus
IIpome:xyTounast arrectanust 1 peiTHHIOBas TOYKA

Tema 1

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

1. OcHOBHBIE 3Talbl PA3BUTUS KOJUIOMIHOW XUMHUU. POJIb 0T€4eCTBEHHBIX U 3apyOekHbBIX
YYEHBIX B pa3BuTuu KoyutougHou xumun (A.B. [lymanckui, 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 CPEJIbl, TI0 XapaKTepy B3auMOACHCTBUS TUCTIEPCHON (a3bl C NUCTIEPCUOHHOM
Cpezoi, Mo MOJBUKHOCTU AUCIIEPCHON (hazbl.

5. MeTo/pl OJTy4eHus: ¥ OYUCTKHU KOJUIOUIHBIX pacTBOPOB. Jnanus, 3JeKTpoaranus,
yIbTpadUIbTpALUs.

Tema 2

TepmMoaguHaMHUKa MOBEPXHOCTHBIX SIBJICHUIH

1. Tepmoaunamuka noBepxHocTHoro ciost. [ToBepxHoctHas sueprust 'n66ca u moBepxXHOCTHOE
HaTsDKeHHe. MeTo bl onpeziesieHusl HOBEpXHOCTHOro HaTskeHust. KpaeBoil yron cmauuBaHusl.
3aBUCUMOCTb IIOBEPXHOCTHOI'O HATSHKEHMSI OT TeMIiepaTrypbl. CBs3b NOBEPXHOCTHON YHEPIUU
['n66ca 1 MOBEPXHOCTHOM SHTANBINUU. DHTANBINA CMAaYUBaHUS U KO3 HULIEHT
TUAPOPUIBHOCTH.

2. TepmoarHaMMKa MHOTOKOMIIOHEHTHBIX CUCTEM C YYETOM IIOBEPXHOCTHON SHEPTHH.
AncopOuust Ha TpaHule pasaena ¢a3. [loBepXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-HEAKTUBHBIC
BelecTsa. M3orepMa moBepXHOCTHOTO HaTshkeHus. Y paBHeHue [lnmkoBckoro. [loBepxHOCTHAsA
AKTUBHOCTb.

3. MonexynspHble MeXaHU3Mbl afcopOuun. OpHueHTaus MOJIEKYJI B TIOBEPXHOCTHOM CJIOE.
Onpenenenne wiIomanyu, 3aHIMacMON MOJIEKYJION TTIOBEPXHOCTHO-aKTUBHOT'O BEILIECTBA B
HACBIIIIEHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIEKY bl [TAB.

4. TepMoJMHAMUYECKU aHATIN3 a/icopOLuu. Y paBHEHUE U30TepMBI afcopOruu ['n6oca.
@DaxTophl, BAUSIONIME HA aJCOPOLIUIO ra30B U PACTBOPEHHBIX BEIIeCTB. MOHOMOJIEKYIIpHast
azcopOuus, ypaBHeHUE U30TepMbl aacopbumu Jlenrmiopa, @peiinanuxa. [lonumonexynspHas
ancopOuus. KanwinspHas KoHaeHcanus, abcopOuus, XeMocopOIusl.



5. Ancopbuus snextposnuTtoB. Hecrienmguueckas (3KBUBaJIeHTHAs) aCcOPOIHs HOHOB.
N30uparensHas ancopOuus noHoB. [IpaBumno [lanera — @asHca. MonooOMeHHas aacopOuus.
Nonwuts! n ux xnaccuduxanms. OOMeHHas eMKocTh. [[prMeHeHrne HOHUTOB B hapMalluu.

6. Xpomatorpadus (M.C. LIer). Knaccuduxarus xpomarorpapuuaeckux METOOB IO TEXHUKE
BBITIOJTHEHHSI U TI0 MeXaHU3MYy mnporiecca. [ enbhunbrpanus. [Ipumenenue xpomatorpaduu B
dhapmarnumu.

Tema 3

MoJieky/JIsIpHO-KHHEeTHYEeCKHe U ONITHYeCKHe CBOWCTBA ANCIIEPCHBIX CHCTEM

1. BpoyHoBckoe aBmkeHue, 1M dy3ns, 0CMOTHUECKOE JaBJICHUE.

2. CenumenTanus. CeIMMEHTAMOHHAS YCTOMYMBOCTD U CEIMMEHTAIIMOHHOE PABHOBECHE.
CenMMEHTallMOHHBIN METO/ aHAU3a.

3. PaccesHue u noryomieHue cBera. Y paBHenue Pasest.

4. Typounumetpusi. Hedenomerpusi.

5. YIbTpaMUKPOCKOIUS U 3JIEKTPOHHAS MUKPOCKOIHUS KOJUTOUTHBIX CUCTEM.

IIpomeskyTOUHAS aTTecTAllUA 2 PEHMTHHIOBAS TOYKA

Tema 4

CrpoeHne ¥ 2JIeKTpHYECKHH 3apsi] YACTHI AUCIIePCHOH (pa3bl. DJIeKTPOKHHETHYEeCKHe
SIBJICHUS

1. IIpupona 3neKTpu4YecKuX BJIECHUI B IUCIIEPCHBIX cUcTeMaX. MeXaHn3M BOSHUKHOBEHHUS
AIIEKTPUYECKOr0 3apsa Ha rpaHuLe pa3zaena IByX (a3. CTpoeHHne JBOIHOIO AIEKTPUIECKOrO
cios. Muuesuia, CTpO€HHE MULIEIUIBI 307151, 3apsi/i U DJIEKTPOKMHETUUECKUN TOTEHIIUAI
KOJUIOMJIHOU YaCTHUIIEI.

2. BiusiHuE 371€KTPOIUTOB Ha AJIEKTPOKUHETUUECKUI TOTEHIMAI. SIBJIeHNE TIepe3apsaaKu B
JUCTIEPCHBIX CHCTEMAaX.

3. NEKTPOKMHETHYECKHE SBJICHUS. DnekTpodope3. CBA3b AEKTPOPOPETUIECKON CKOPOCTH
KOJUTOMJIHBIX YaCTHUI C UX AJIEKTPOKUHETHYECKUM MOTEeHLIMaIoM (ypaBHeHUE | enbmrospia —
CMOnyX0OBCKOTr0). DekTpodopernieckas HOJBHKHOCT. DIEKTPOPOPETHUECKIE METOIbI
uccien0Banus B (hapMaIuu.

4. DnekTpoocMoc. DIEKTPOOCMOTHYECKOE U3MEPEHHE IIEKTPOKUHETUYECKOTO ITOTEHIIAAA.
[IpakTHyeckoe mpUMeHEeHHUEe EeKTPoocMoca B (hapMalui.

Tema 5

YCcToiM4YMBOCTh H KOATYJIALUA JUCIIEPCHBIX CHCTEM

1. Kunetndeckast ¥ TepMOJIMHAMHUYECKasi yCTOMYMBOCTD AUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIsl YacTULl AUcnepcHOi ¢a3bl. DaKTOphl yCTOHUMBOCTH.

2. Koarymnsmus u paxTopsl, ee Boi3biBatolue. Kuneruka xoarymsinuu. [lopor koarynsuuu, ero
onpeaenenue. Koarynsamus 301ei cMeECSIMU 2JIEKTPOJIUTOB.

3. NeneobpazoBanue (kenarnaupoBanue). Kommownmanas 3ammra. ['eTepokoaryisimsi.
Ilentu3anus.

4. Teopuu xoarynsauuu. AncopOruonHas teopusi @pelinainxa. Teopust ycToiiunBoCcTH
aucrniepcHeIx cucteM Jlepsruna-Jlannay-®eppes-OepOeka.

IIpome:xxyTouHasi arTecTanust 3 peTHHIOBas TOYKA

Tema 6

Pa3Hble Ki1acchl ANCNIEPCHBIX CHCTEM

1. Aspozonu u ux cBoictsa. [lonydeHnue, MOJIEKyISIPHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHast
YCTOHYMBOCTH U (aKTOphI, ee onpeaenstonue. [[pumenenue asposoeit B papmaruu.

2. Ilopomiku u ux cBoiictBa. CleKNBaEMOCTb, IPaHYJIMPOBAHNUE U PACIIBUIIEMOCTD ITOPOIIKOB.
[Ipumenenue B Gpapmariuu.



3. Cycrnien3un u ux cBoiictsa. [lonyuenue. Y cToiuuBoCTh U onpeaesstomye ee (hakTopsl.
OIOKYISAIHA.

4. CennMeHTallMOHHBIN aHanu3 cycnensui. [lenst. ITacTol.

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

6. Koanecuennus. CBoiCTBa KOHIIEHTPUPOBAHHBIX M BHICOKOKOHLIEHTPUPOBAHHBIX 3MYJIbCHH.
[IpumeHeHune cycneH3uii U AIMyYJIbCHI B papMariuu.

Tema 7

Muunensipable I1UCIIEPCHbIE CHCTEMbI

1. Komouanelie cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-aKTUBHBIMHU BEIIECTBAMHU.

2. Munennoo6pazoBanue B pactBopax MITAB. Tepmoaunamuka MUIIEIITIO00pa30BaHHUS.
Kputndeckast KOHIIEHTpaLUs MUIIEIIIO00pA30BaHUsA, METO/IbI €€ OIPEICIICHHS.

3. Comobunu3zanus u ee 3HaueHue B papMaluu.

4. MunesisipHble KOJJIOUHBIE CUCTEMBI B (papMaluu.

Tema 8

Beicokomounekysipubie coenHeHusi (BMC) u ux pacrBopsbl.

1. MonexynspHsle Komutonanble cuctemsl. Metoasl nosnydenuss BMC. Knaccet BMC.

2. CoiicTBa moJuMepHbIX Lenei. ['mobkocts neneit nonumepos. BHyTpeHHee BpallleHre 3BEHbEB
B Makpomosekyinax BMC.

3. Kpucrannmmaeckoe u amopdHoe cocrosinne BMC.

4. HabGyxanue u pactBopenne BMC. Mexanusm HaOyxanus. TepmoauHaMuka HaOyXaHUs U
pactBopenust BMC. Biausinue paznnusbiX (hakTOpOB Ha CTeNeHb HaO0yxaHus. JIMOoTporHbie psaabl
HOHOB.

5. Y enwHas, npUBEeACHHAS U XapaKTEpUCTUYECKAsl BA3KOCTh. Y paBHeHue llITaynuHarepa u ero
Moudukanus. OnpeaeneHne MOJISPHONW Macchl MOJIMMEPa BUCKO3UMETPUIECKUM METOOM.

6. [TomumepHbIE HEITEKTPOIUTHI U MONUAIEKTponuThl. [lonnamdonurer. M3o03nexkTpuueckas
TOYKa MOJIMaM(pOIUTOB U METOJIbI €€ ONpPEeACTICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcmoTHueckoe JaBiaeHrue pacCTBOPOB MOJIMMEPHBIX
HeaeKTpoauToB. OTKIIOHEeHUE OT 3akoHa Baut — ['odda. Ypasuenue ["amiepa. Onpenenenue
MOJIIPHOW Macchl MOJIMMEPHBIX HEATEKTPOIUTOB. MeMOpaHHOe paBHOBecue JJoHHAHa.

8. ®axTops! ycroitunBocTy pactBopoB BMC. BricanuBanue, oporu BbICaauBaHUs.
JInotpornHsie psabl HOHOB. 3aBUCHMOCTb ITOPOTrOB BhICAJIMBaHUA MosnamMponutoB ot pH cpenpl.
9. Koanepauusa. Mukpokoanepsauus. bruonornueckoe 3HaueHne. MuKpokarncyiupoBaHHe.

10 3actynneBanue. BausiHue pa3ianuHbIX (PaKTOPOB HA CKOPOCTh 3acTyAHEBaHUs. TUKCOTPOIHS
cryaneit u reneil. Cunepesuc cryaneit. Ctyanu B ¢papmanuu. Jnddys3us u nepuoaudeckne
pEeaKkIyu B CTYIHAX U TeJIsX.

Kpumepuu ¢popmuposanus ouenox no KOHMpOIbHbIM MOYKAM (KOHMPOIbHblE Padombl;
KO10KGUYM)

(21 GamnoB) - craBHUTCS 3a pabOTY, BBIMOJHEHHYIO IMOJIHOCTBIO 0€3 OIMMOOK M HEJ0UYETOB;
oOydaromuiics JeMOHCTPUpPYET 3HAHUE TEOPETUUECKOrO M MPAKTUYECKOro Marepuaia Mo Teme
MpaKTHIeCcKou paboTsl, permeno 100% 3amaq;

(18 6amoB) — craBUTCS 3a pabOTY, BHITOTHEHHYIO TIOJTHOCTHIO, HO TIPH HAJIMYUH B HEH HE
Oornee ogHOM HErpyOoil OMmMMOKM M OJHOTO HejodeTa, He Oosnee Tpex Hemao4deToB. OOyJarommiics
JEMOHCTPUPYET 3HAHHE TEOPETHUYECKOTO M TMPAKTHUECKOTO Marepuana 1Mo TeMe MPaKTUYeCKOM
paboTHI, TOMyCKas He3HAUYNTEIIbHBIE HETOYHOCTH TP peIIeHUH 3371a4, pemeno 70% 3aay;

(12 6amna) — craBurcs 3a paboTy, €M CTYIEHT MPAaBHIBHO BBITIOJIHII HEe MeHee 2/3 Bcel
paboThl WM MOMYCTHJI HE OoJjiee OJHOW TpyOOl OIMMOKM W JABYX HEIOYETOB, HE OoJiee OJIHOU
rpyOoii u onmHOW HerpyOoi ommOKu, He Oojiee TpexX HErpyObIX OMIMOOK, OAHOW HErpyOoil.



OOyuaromuiicsi 3aTpyIHSIETCS C MPAaBHUILHOM OICHKON MpENIoKEHHOW 3aauu, JaeT HEMOJIHBII
OTBET, pemieHo 55% 3ama4

(0-11 GannoB) — cTaBuUTCA 3a pabOTy, €CIIM YUCIO OMIMOOK U HEIOYETOB MPEBBICHIO HOPMY
JUISl OLIEHKU 3 WM MPaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl. OOyyaronmiics JaeT HEBEPHYIO
OLIEHKY CUTyaluu, pemeHo MeHee 50 % 3anau.

5.4.Tecmoeuwie 3a0anusa (konmpoaupyemas komnemenyus OIIK-1):
Ionnwiti nepeuenb mecmosbix 3a0anull npedcmasien 6
DOUC — http://open.kbsu.ru/moodle/course/view.php?id=3302

IIpuMepsI TeCTOBBIX 3aIaHUI

I:

S: Cuctempl, KOTOpblE OOMEHHBAIOTCS C OKPYIKAIOIIEH Cpeoi SHEPTHUEH, HO HE BEIIECTBOM
Ha3bIBAOTCS:

+: 3aKpPBITBIMHA

: U30JIMPOBAaHHBIMU

: TOMOTE€HHBIMHU

. OTKPBITBIMU

I:

S: Hayka o B3auMOIIpeBpallIeHUSIX Pa3IMYHBIX (OPM PHEPIUU U 3aKOHAX ATHX MpeBpalleHuit
Ha3bIBACTCS:

+: TepMOAMHAMUKON

: TEPMOXUMHUEN

: KHHETUKOHN

: MOJICKYJISIpPHOM (hr3HUKOI

I:

S: Temo wmnm rpynma Tel, HAXOMANIUXCS BO B3aWMMOJICHCTBHH, MBICICHHO WIHW PEATbHO
000CO0JIEHHBIE OT OKPY>KaIOIIeH Cpeibl HA3bIBACTCS:

+: TEpMOIMHAMUYECKON CUCTEMOM

-: azoii

: TOMOT€HHOM CHCTEMOM

: TETEPOr€HHOM CUCTEMOM

I:

S: Cucrema, BHyTpU KOTOPOH HET MOBEPXHOCTEH, pa3/ICSIOMNUX OTIUYAOIINECS IO CBOMCTBAM
YaCTU CUCTEMBI Ha3bIBAECTCH:

+: TOMOT€HHOW CUCTEMOM

-: azoii

: TEPMOJIMHAMUYECKON CUCTEMOM

: TETEPOr€HHOM CUCTEMOM

I

S: Cucrtema, BHYTpH KOTOPOW MPHUCYTCTBYIOT MOBEPXHOCTHU, PA3ACISAIONINE OTIWYAIONIIAECS IO
CBOMCTBaM 4YaCTHU CHCTEMBbI Ha3bIBACTCS:

+: TeTepOreHHON CUCTEMOU

-: azoii

- TEPMOJAMHAMHUYECKON CUCTEMOI



-: TOMOT€HHON CUCTEMOH

I:

S: CoBOKymHOCTh TOMOT€HHBIX YacTel reTepOreHHON CUCTEMBI, OIMHAKOBBIX MO (PU3NYECKUM U
XUMUYECKUM CBOMCTBaM, OTACIIEHHAs OT JAPYTUX 4YacTEH CUCTEMbl BUIAMMBIMU IOBEPXHOCTIMU

paszena Ha3bIBACTCS:
+: azont

- TETEPOTr€HHOW CUCTEMOM

- TEPMOJAMHAMHUYECKON CUCTEMOM
-: TOMOT'€HHOM CHCTEMOH

Kpumepuu ¢opmuposanus oyenok no mecmogvim 3a0aHuAM:

(9 GamnoB) — momyyaroT oOydaroImiuecss ¢ MPaBHWIBHBIM KOJHYECTBOM
TecToBble Bonpockl. Beimonneno 100 % npenioxkeHHbIX TECTOBBIX BOIIPOCOB;

(7 GamnoB) — momyyaroT OOydaroIiuecss ¢ MPaBHWIBHBIM KOJHYECTBOM
TecToBbIe BOMPOckl — 80 —99 % oT o6miero o6beMa 3a1aHHBIX TECTOBBIX BOTIPOCOB;

(5 GamnoB) — momyyaroT OOydyaromiuecss ¢ MPaBHWIBHBIM KOJUYECTBOM
TecToBbIe BOMpochl — 60 —79% ot o011ero oo0beMa 3a/laHHBIX TECTOBBIX BOIPOCOB;

(0-4 GannoB) — monyyaroT oOydarouIMecs MPaBUIBHBIM KOJIHMYECTBOM

OTBCTOB

OTBCTOB

OTBCTOB

OTBCTOB

TecTOBbIe BOMpockl — MeHee 40-59 % ot obiiero oobema 3aJaHHBIX TECTOBBIX BOITPOCOB.

5.5. Bonpocwt 01a coauu sk3amena, konmpoaupyeman komnemenyus (OIIK-1).

9K3aMeHAIHOHHBIE BOIIPOCHI MO0 TUCHUIIJIMHE «Pu3nueckasi 1 KOJJIOUTHAS XUMM D

Yactnl

Ha

Ha

Ha

Ha

Tema 1 Beenenne. OcCHOBHbIE NOHATHS XUMHYecKoH TepMoanHamuku. HyeBoe u nepsoe

HA4YaJIa TEPMOAUHAMMKH.
. [Ipenmer, 3amaun, pazaenbl, METO/bI, UCTOPUS Pa3BUTHUS GU3UYECKON XUMUU
. UneanbHble U peanbHbIE ra3bl.

. OcHoBHBIE HOHATHS XUMUYECKOI TEPMOJAUHAMHUKHU.

. HyneBoe Hauano (HyneBo 3aKOH) TEPMOIUHAMUKH.

. [lepBoe Havaso (mepBbIN 3aKOH) TEPMOAMHAMHUKH.

. HexpyroBsie nporueccsl.

. Tepmoxumus. 3axoH ['ecca.

031N LN kAW —

. 3aBUCUMOCTb TEIUIOBBIX 3(h(hEeKTOB OT TemnepaTypbl. Y paBHeHue (3akoH) Kupxrodga.

Tema 2 BTOpOC U TPETHEC HaAYaJ1a TEPpMOAUHAMUKH. 3HTp01’ll/lﬂ. XapaKTepMCaneCKne

¢pynxuun. TepmoanHaMUKa XUMHYECKOI0 PAaBHOBECHS.

1. ®opMyaupOBKH BTOPOr0 Hayaia TEPMOAMHAMHUKHU.

. DHTpoOmus.

. Hukn Kapno.

. Obuiee cooTHOIIEHHUE [T IEPBOTO U BTOPOTO Hayajl TEPMOJIUHAMUKH.
. I3MeHeHue SHTPOINHY B pa3INYHBIX IIPOLIECCAX B 3aKPBITOM CUCTEME.

. Tperbe Ha4ano TepMOAMHAMUKH.
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7. Xapakrepuctuueckue QyHkiuu. TepMoguHaMudecKue MoTeHIManbl. DHeprus [ enpMrobia

(cBoOomHas »Heprusi). DHeprus ['m66ca (cBOOOHAS SHTANBITHS).

8. TCpMO)II/IHaMI/ILICCKI/Ie YCJI0BUA CaMOIIPOXU3BOJIBHOI'O IPOTEKAHUSA ITpoUccca N JOCTUIKCHUA

COCTOSIHHA PaBHOBCCHL.

9. Xumunueckuit noreHuuan. yrutuBHOCTh U aKTUBHOCTh. CTaHIapTHOE COCTOSTHUE BEILIECTBA.

10. YpaBuenus ['u66ca-I'ensmromnsia.

11. [lonsiTHE O XUMHUYECKOM PaBHOBECHHU. TE€PMOINHAMHYECKHUE YCIOBUS XUMUIECKOTO

paBHOBECHA.



12. 3akoH AEHUCTBYIONIMX Macc U €ro TepMoIuHaMu4Yeckoe 00ocHoBaHuE. CBS3b MEXKIY
KOHCTaHTaMU XMMHUYECKOT'0 PABHOBECHS, BEIPAKEHHBIMU PA3IMYHBIMU CIIOCOOAMHU.
13.YcioBHas KOHCTaHTa PABHOBECHS.

14. YpaBHeHue U30TepMbl XUMHUECKOHN peakiuu (u3oTepMbl Bant - ['odda).
15.3aBMCHUMOCTh KOHCTAHTBI XUMHUYECKOTI'O PABHOBECHS OT TEMIIEPATYPHI

16. OcoGeHHOCTH reTepPOreHHbIX XUMHUECKUX paBHOBecuil. CrIocoObl pacyeTa XMMHUUECKHUX

PaBHOBECHI.

Tema 3 Tepmogunamuka (a3oBsix papHoBecHii. PaBHOBecHs TBepaAbIX U KMAKHUX (a3 B
JABYXKOMIIOHEHTHBIX

cucTremax.

1. OcHOBHBIE IOHATHS.

2. TepmoarHaAMHUYECKHE YCIOBHS (pa30BOTO PAaBHOBECHS.

3. IlpaBuino ¢a3 ['nbdoea.

4. ®a3o0BeIC IEPEXOIBI.

5. OTHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Kiaysuyca.

7. JlnarpaMMbl COCTOSTHUS OMHAPHBIX CUCTEM — JHArpaMMbl TUIABKOCTH.

8. burapHbIe cucTEMBI HEM30MOP()HO KPUCTATUTHIYIOIITUXCS BEIIECTB C TIPOCTOM IBTEKTUKOM (HE

00pa3yIoNIUX XUMHUYECKHE COCTUHEHNU).

9. Cucremsbl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX IPYT B JIpyre
(KpUCTAIUTM3UPYIOLIUXCS U30MOP(HHO) KaK B )KUJKOM, TaK U B TBEPZOM COCTOSHUH, HE
00pa3yromux XUMHUIECKUX COSTUHEHUH.

10. Cuctemsl ¢ HEOTPaHUYEHHOHN B3aHMHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B KHIKOM
COCTOSIHUH, HE 00Pa3yOIINX XUMUYECKHE COSAMHEHNS.

11. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yroT yCTOHUUBBIE (TIABSIINUECS] KOHIPYIHTHO)
XUMHUYECKUE COCTUHEHMUS.

12. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yroT HEYyCTOWUYMBBIE (TIJIaBSIIUECS HHKOHTPYIHTHO).
Tema 4 PapHoBecHs :KUAKHIA PacTBOP — Nap B ABYXKOMIIOHEHTHBIX 3aKPbITBIX CHCTEMAX.
PacTBOpBI.

1. OcHOBHBIE TOHSTHS.

2. Knaccugukanust OMHapHBIX KUJKUX PaCTBOPOB.

3. 3akon Payns u ero TepMoguHaMUYecKkoe 000CHOBAHUE.

4. 3aBUCUMOCTD JaBJICHUS HACBILIEHHOIO [Tapa HaJl paCTBOPOM OT COCTaBa PacTBOPA. 3aKOHbI
Konosanosa.

5. B3aumMocBs3b COCTAaBOB paBHOBECHBIX JKUIKOH (pa3bl U Mapa B OMHAPHBIX CHCTEMAax
MOJIHOCTHIO B3aUMHO PacTBOPUMBIX >kUJKOCTeH. [IpaBuiio peruara.

6. OcHoBHBIE TUIIBI AUarpamM kunenus (P = const) u quarpamm ynpyroctu napa (T = const) ams
OMHAPHBIX CHCTEM MOJHOCTHIO B3aUMHO PACTBOPUMBIX KUIKOCTEH.

7. 3akoHbI Bpesckoro.

8. HarpeBanue u oxjaxJeHue OMHAPHON CMECH JIETYUHX KHUIAKOCTEH.

9. Ileperonka u peKTU(UKAIHSL.

Tema S buHapHble cMecCH KHIAKOCTEH C OTPAHMYEHHOM B3AaHMHOM PACTBOPMMOCTBIO.
Pacnpenesienne TpeTbero KOMIOHEHTA MKy ABYMSI HECMEIIMBAIOIIMMHUCH KUIKUMU
(dazamu. Ixcrpakuus. CBoiicTBa pa3daBJjieHHBIX PACTBOPOB.

1. buHapHbBI€ CUCTEMBI, B KOTOPBIX B3aUMHAasi pACTBOPUMOCTD KUAKOCTEN yBEINUUBAETCSA C
POCTOM TeMIIepaTyphl.

2. buHapHbIE€ CUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUIKOCTEH YBEIIMUUBAETCS C
MOHW)KEHUEM TEMIIEPaTyPhl.

3. buHapHbIe )KUJIKHE CUCTEMBI C BEPXHEN M HUKHEW KPUTUUECKUMU TEMIIEpaTypaMHu
pacTBOpeHUsl.

4. PaBHOBECHOE JJaBJIEHHE HACBIILIEHHOTO Napa HaJl CMECHIO IBYX JKUIKOCTEH, HE
PacTBOPSIOLINXCS HEOTPAHUUYEHHO IPYT B IpYyTe.



5. IleperoHka ¢ BOASHBIM I1apOM.

6. 3akoH pacnpeaenenuss Hepacra. Koncranra pacnpeneneHusl.

7. Oxcrpakuus. Koapounuent pacnpenenenus. Ctenenp u3BiaeueHus (hakTop U3BICUCHUS,
MPOLEHT 3KCcTpakuuu). MakTop pa3aeneHus ABYX BEIIECTB. Y CIIOBUS pa3/ieieHUs IByX BEIECTB.
KoHcTaHTa sKCcTpakium.

8. BausiHue pa3ianuHbiX (PaKTOpOB Ha MPOIECCHl SKCTPAKIUU (BIMSIHUE 00beMa SKCTpareHTa u
qHciIa Moce10BaTeIbHbIX IKCTPAKIHiL; BIusiHue pH BoiHOIM (ha3bl; HCHOIB30BaHNE
MacCKUPYIOIIMX areHTOB; B3aUMHOE BIUSHUE SKCTPArupyeMbIX BELLECTB; MOJIaBJICHHE
sKcTpakuum). [lpumeHeHne sKkcTpakuu B (hapMarii.

9. KonmnuratuBHble CBOWCTBA pacTBOPOB.

10. IloBblieHNe TeMNEpaTyphl KUIIEHHUS pacTBOpa HEJIETYUYETO BEIIECTBA [0 CPABHEHUIO C
TEMIIEPATYyPOI KUTIEHUS] YUCTOTO pacTBopuTelsa. D0ynunockonus (30ynuomeTpus).

11. IloHnxeHne TeMneparypbl 3aMep3aHus pacTBOPA HEJIETYUEro BELIECTBA [10 CPABHEHUIO C
TEMIIEpaTypoH 3aMep3aHus YUCTOro pacteopureis. Kpuockomnus.

12. Ocmoc. OOpatHbIi ocMoc. Y IbTpaduiIbTpanus.

13. Onpenenenne MOISIPHOI MacChl PACTBOPEHHOI'O BEILIECTBA MO OTHOCUTEIILHOMY
YMEHBILIEHUIO JaBJICHUS HACBILEHHOIO [1apa paCTBOPUTEIS HaJl pACTBOPOM.

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

Tema 6. PapHoBecHusi B pacTBOpax 3/1eKTpPoauToB. IIpoTomTuyeckue papHoBecust B
BOJHBIX PACTBOPAX €Ja0bIX 3JIeKTPOJIUTOB. By(depHble cucTeMsbl (pacTBopbI).

1. IIpoBOAHMKY MIEPBOTO ¥ BTOPOIO POJa.

2. Teopust 3IEKTPOJIUTHYECKON TUCCOLIMAIIAN

C. Appennyca.

3. 3akoH pa3BeaeHus OCTBaIbIA.

4. AXTUBHOCTH U KO3(P(PULIMEHTHI aKTUBHOCTHU HJIEKTPOJIUTOB.

5. [IpoTonuTHyeckre paBHOBECHSI B BOJHBIX pacTBOPaX.

6. I[IpoTonuTHyeckre paBHOBECHS B HEBOJHBIX PACTBOPUTEIISX.

7. PaBHOBECHS B paCcTBOpAaxX KHUCIOT U OCHOBaHMW. KoHcTaHTa kucioTHocTH M pH pacTBOpoB
cnabbIx kucnoT. Koncranta ocHoBHOCTH U pH pacTBOpOB c1a0bIX OCHOBAHUIA.

8. 'mnponns. KoHcTanTa u crenens ruiponaunsa. Beraucnenue 3nauenuii pH pactBopos coiei,
[I0/IBEPTaIOIINXCS THAPOIIH3Y.

9. Bydepusie cuctemsl (pactBopsl). 3HaueHus pH Oydepubix pactBopos. bydepnas cucrema,
cojiepkaiias ci1aldyro KHCIOTY U ee coiib. bydepHnas cucrema, cogepxaiias ciaboe OCHOBaHUE U
ero coisib. bydepnast emxocTh. 3HaueHne 0ypepHBIX CUCTEM.

Tema 7. PacTBOpPBI 3/1€KTPOJIUTOB B HEPABHOBECHBIX YCJIOBHAX. JJICKTPONPOBOJIHOCTD
PACTBOPOB 3JIEKTPOJIUTOB

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

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

3. DKBUBAJIEHTHAs U MOJISIPHAS AIEKTPONPOBOIHOCTD (JIEKTpUYECKasi IPOBOJAUMOCTD)
PacTBOPOB 2JIEKTPOIUTOB.

4. 3akOH He3aBUCUMOTO JABHKeHUs noHOB Konbpayma. [IpenenpHbpie MOABHKHOCTH HOHOB.

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

6. OcCOOEHHOCTH JEKTPOIIPOBOIHOCTH PACTBOPOB JIEKTPOIUTOB B HEBOJIHBIX PACTBOPUTEIISAX.
OO6pa3oBaHne HOHHBIX aCCOIMATOB.

7. Onpenienenue NEKTPONPOBOJHOCTH PACTBOPOB.

8. IlpuMeHeHune MeToa 3JIeKTPONPOBOAHOCTH (KOHAYKTOMETPUN) JAJISl OTIPEIETICHHSI CTETIEHH,
KOHCTaHTHI M TEPMOIMHAMHYECKUX XapaKTEPUCTHK MpoIecca AUCCOLUAIMH €I1adoro
ANEKTPOJIUTA.

9. IlpuMeHeHnEe KOHAYKTOMETPUU AJIs ONIPEAEIEHHUS KOHIIEHTPAllui paCTBOPEHHBIX BEILIECTB.
KonaykromeTpruueckuit aHanu3 Juist ONpeesieHns] KOHIEHTPAMU PaCTBOPEHHBIX BEIIECTB.



Konnykromerpuueckuit ananu3 (psiMas KOHIYKTOMETPHS, KOHAYKTOMETPUIECKOe
TUTPOBAHUE).

Tema 8. JiekTpoaHbIe MOTEHUHAJBI U dJIeKTpoABHAKYIIHe cuiibl (I C).
JIeKTPOXMMHYeCKHUe (rajJbBaHN4YeCKHe) 3jieMeHThI U Henu. [lorenuumomerpus.

1. OCHOBHBIE TOHSTHSI.

2. MexaHu3M BO3HMKHOBEHMSI 3JIEKTPOAHOIO MOTEHIMaNA. [[BOMHOM 3JIEKTPUUECKUI CIIOM.

3. 3aBucumocth D/IC ragpBaHMYECKOrO 3JIEMEHTA OT aKTUBHOCTEH PEareHTOB. Y paBHEHHE
HepHucra.

4. Knaccudukamus oOpaTUMBIX JIEKTPOIOB. Y paBHeHUsT HepHcTa A1 mOTeHITnaIoB
3JIEKTPOOB IIEPBOT0, BTOPOTO PO/IA, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M MEMOpPaHHbIX (MOH —
CEJIEKTUBHBIX ) AJIEKTPO/IOB.

5. XuMu4eckue raJlbBaHU4ECKUe LEMH.

6. KoHLIeHTpalinoHHbIe rajJbBaHUYECKUE LIETIH.

7. Anddy3noHHBIH TOTEHIUAL.

8. OmnpezeneHne TepMOIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS pEAaKIMI Ha
ocHoBaHuM u3sMepeHni J/1C rarpBaHNYECKUX LIETIEN.

9. [Ipumenenune m3mepernit 3/1C ranpBaHUYECKUX IEMEHTOB JIJIsl OTPEIEICHHS KOHIIEHTPAITHil
pactBopoB. [loTeHoMeTpus (MpsiMast MOTEHIIMOMETPHSI, TOTEHIIHOMETPUUECKOE TUTPOBAHNUE).
10. 3mepenne D/1C rarbBaHUYECKUX JIEMEHTOB.

11. XumMnueckrne NCTOYHUKY TOKA. TOIJIMBHBIE 2JIEMEHTHI.

12. DnexTpoxumMuyecKas KOppo3usi METaJIIOB. MeTOIbl 3alUThl OT KOPPO3UH.

Tema 9. KuHeTnka XHMHYECKHX peaKiuil. 3aBUCHMOCTb CKOPOCTH PEeaKIHMHU OT
Temneparypbl. O01Iue TeOpuN XUMHYeCKON KMHETHKH.

1. OcHOBHBIE IOHATHS.

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

3. MeTozpb! onpeienieHus NopsiaKa peakiuu (MHTerpaibHble, TuddepeHnaabHbIe).

4. ®opmasnbHas KUHETHKA HEKOTOPBIX CIIOKHBIX peakiii: oOpaTuMsble, MapajuieabHbIE,
ITOCJIEIOBATEIIbHBIE, CONPSKEHHBIE PEAKIINH.

5. IlpaBuno Bant — I'ododa.

6. YpaBHeHue Appenuyca.

7. Onpenienenne YHEPrUM AKTUBALMK U IIPEIIKCIIOHEHIIMAIbHOTO MHOXKUTENS YPaBHEHUS
AppeHnyca.

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

9. Teopust akTUBHBIX CTOJKHOBEHMI. [ Mnore3a AppeHnyca o CyleCTBOBaHUH aKTUBHBIX
MoJieKyJ1. TeopHst akTUBHBIX OMHAPHBIX coyaapeHuid. [I[puHIMIT cCTalnOHapHBIX
(KBa3HMCTallMOHAPHBIX) COCTOSIHUM.

10. Teopus nepexonHoro coctostuusi. OCHOBHBIE MOJIOKEHUS U AOMYIIEHUS TeopuH. OCHOBHOE
ypaBHEeHUE TeopuH. TepMoauHaMuueckas (KBa3suTepMoIuHaMudeckasi) opmMa OCHOBHOTO
YPaBHEHUS TEOPUH.

Tema 10. Kunernka peakuuii HeKOTOpPbIX TUIIOB. KHETHKA reTreporeHHbIX MPoLEccoB.
KuneTnka 3JIeKTpPOXMMHYECKHX NPOLIECCOB.

. Oco0eHHOCTH KMHETUKHU PEeaKIfil B pacTBOpax.

. Kuneruka poToxuMuueckux peaxiui.

. Oco0eHHOCTH KUHETUKHU LEIMHBIX peaKlni.

. OCHOBHBIE CTaINU T€TEPOr€HHBIX IIPOLIECCOB.

. Auddysus. 3akonsl Ouka. Koapduument qudpdysuu.

. OcobeHHOCTH POTEKaHUs peakiuii B TBepaoi (aze. Tonmoxumuueckne peakium.

. 3akoHbI nekTposinza Dapases.

. CKOpOCTb 2JIEKTPOXUMUYECKUX PEAKLIUH.

. [lonsipuszanus 31€KTpOI0B.
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10. Bausinne Temneparypbl Ha CKOPOCTh AJIEKTPOXUMHUUECKUX PEAKIIUIM.

11. AMriepomeTpudecKoe TUTPOBAHUE.

12. Kynonomerpus.

Tema 11. Karanus

1. OcHOBHBIE IOHATHS.

2. OCHOBHbIE OCOOEHHOCTH KaTaJIUTHYECKUX PEaKIIUM.

3. 'omoreHHsbIi KaTtaiau3. | OMOreHHOKAaTaIUTUUECKNE PEAKIIMH C YYaCTUEM OJJHOTO U ABYX
HUCXOAHBIX BenlecTB. KucnoTHO-0CHOBHOM KaTanu3 B pactBopax. [lonstue o
METaJUIOKOMILIEKCHOM KaTaJIu3e.

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

5. 'ereporennslit katanus. OcHOBHBIE MOHATHS. KHeTHYeckue 0cOOEHHOCTH IreTepOreHHO
KaTaJIMTHYECKUX peakuuii. Teopun rereporeHHoro karanusa (MyJabTUIUIETHAs Teopust A.A.
bamannuna, Teopus aktuBHbIX ancamOieit H.M. KoGo3esa, anextponnas teopusi). CoBpeMeHHBIE
TEHJCHLIUN PA3BUTHUs TEOPUHN IE€TEPOrCHHOIO KaTalnu3a.

Yacrs 2

Tema 1 IIpeamer, 321241 1 METOAbI KOJJIOMIHOM XUMHUU. /[UCTIEPCHBbIE CUCTEMBbI.

1. OcHOBHBIE 3Talbl PA3BUTHUS KOJUIOMIHOW XUMHUU. POJIb 0T€UeCTBEHHBIX U 3apyOekKHbBIX
YYEHBIX B pa3BuTuu KoytougHou xumun (A.B. [lymanckuit, B. Octanpg, H.II. Ileckos, IT.A.
PeGunnep).

2. 3HaueHue KOJJIOUTHOW XMMHH B pa3BUTUH (hapMalllu.

3. CtpykTypa aucnepcHsix cucreM. [lucnepcHas dasa, qucnepcHas cpeaa. CreneHpb
JTUCIIEPCHOCTH.

4. Knaccugukanus TUCIIEPCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (a3bl U
JTUCTIEPCUOHHOM CPEJIbl, TI0 XapaKTepy B3aUMOACHCTBUS TUCTIEPCHON (a3bl C TUCTIEPCUOHHOM
Cpeoi, 1Mo MOJBUKHOCTH AUCTIEPCHON (hazbl.

5. Meroapl OIy4eHUs! ¥ OYNCTKH KOJJIOMIHBIX pacTBOPOB. J(nanus, anexkTpoauanus,
yIbTpaQUIbTPALIHSL.

Tema 2 TepMoagUHAMHMKA NOBEPXHOCTHBIX SBJICHUI

1. TepmoauHamuka noBepxHocTHoro ciost. [ToBepxHoctHas sueprust ' m066ca u moBepXHOCTHOE
HaTsDKeHHe. MeTo bl onpezieNieHusl TOBEpXHOCTHOro HaTskeHusl. KpaeBoil yron cmMauuBaHusl.
3aBUCUMOCTb IOBEPXHOCTHOT'O HATSHKEHMSI OT TeMriepaTrypbl. CBs3b NOBEPXHOCTHON YHEPTUU
['166ca 1 MOBEPXHOCTHOM SHTANBINUU. DHTANBINA CMAaYUBaHUS U KO3(DHULIHEHT
TUAPOPUIBHOCTH.

2. TepmoarHaMUKa MHOTOKOMITOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOM SHEPIHUHU.
AncopOrust Ha TpaHulie paszaena ¢a3. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTUBHBIE
BelecTsa. M30TepMa MmoBepXHOCTHOTO HaTshkeHus. Y paBHeHue [lnmkoBckoro. [ToBepxHOCTHAsA
AKTUBHOCTb.

3. MonexynspHble MeXaHU3MbI afcopOuuu. OpHUeHTaIus MOJIEKYJI B TIOBEPXHOCTHOM CIIOE.
Onpenenenne IomaM, 3aHIMaeMON MOJIEKYJION TTOBEPXHOCTHO-aKTUBHOT'O BEIIIECTBA B
HACBIIIIEHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTHHHBI MOJIEKY bl [TAB.

4. TepMOJMHAMUYECKUI aHATIN3 a/IcopOLMu. Y paBHEHHE U30TepMBI afcopOrmu ['nboca.
@DaxTophl, BIAUSIONIME HA aJCOPOIUIO ra30B U PACTBOPEHHBIX BEIIECTB. MOHOMOJIEKYIIpHAast
azicopOuusi, ypaBHeHUE U30TepMbl aacopbumu Jlenrmiopa, @peiinanuxa. [lonumonexynspHas
aacopOrus. Kamumnsipaast KoHAeHcarus, abcopOIus, XxeMocopOIus.

5. Ancopbuus snextponntoB. Hecnienmguueckas (3KBUBaJeHTHAs) aCcOPOLsI HOHOB.
N30uparenpHas ancopOuus noHoB. [IpaBumno [lanera — ®@asHca. MonooOMeHHas aacopOuus.
HouuTts! u ux knaccudukanus. OOMeHHas eMKocThb. [I[ppumeHenne HOHUTOB B (papmanuu.

6. Xpomatorpadus (M.C. LIer). Knaccudukarus xpomarorpapuuaeckux METO0OB IO TEXHUKE
BBITOJIHEHHSI ¥ TIO MeXaHU3My nporiecca. ['enbpunbrpanus. [Ipumenenue xpomarorpaduu B
dhapmarnumu.



Tema 3 MoJieKyJIipHO-KHHETHYECKHE M ONITHYECKHEe CBOIMCTBA JUCIEPCHBIX CHCTEM

1. BpoyHoBckoe nBuxkenue, mudpdysns, 0CMOTHUECKOE JaBIICHUE.

2. CenumenTanus. CelMMEHTallMOHHAsl yCTOMYUBOCTD U CEIUMEHTAIIMIOHHOE PAaBHOBECHE.
CeanMEHTAIIMOHHEIN METO]T aHaJIN3a.

3. PaccesiHue u norsouieHue ceeta. Y pasHeHue Panes.

4. Typounumerpus. Hedenomerpus.

5. YIpTpaMUKPOCKOIMS U JIEKTPOHHAS MUKPOCKOIIHS KOJJIOUIHBIX CUCTEM.

Tema 4 CTpoeHue ¥ JIEKTPUUYECKHU I 3apsi/l YACTH L AU CIIEPCHOM (a3bl.
DJIEKTPOKMHETHYECKHe SIBJICHUS

1. Ilpupoaa >nEeKTpUUECKUX SABJICHUN B TUCIIEPCHBIX CUCTEMax. MeXxaHn3M BO3HUKHOBEHHUS
AJIEKTPUYECKOT0 3apsi/ia Ha rpaHuLe pasjena AByX (a3. CTpoeHune ABOWHOTO 3JIEKTPUYECKOTO
cnos. Munesia, CTpOeHHE MULEIIIBI 30J1. 3apsil U AJIEKTPOKMHETHYECKUIN TOTEHIUAI
KOJUIOUJTHOM Y4aCTHULIBI.

2. BausiHue 35IEKTPOIUTOB Ha 3JIEKTPOKMHETUYECKHUM MOTEHINAN. SIBIIEHHE MTepe3aps ki B
JUCIEPCHBIX CUCTEMAX.

3. DJIEKTpOKUHETHYECKUE sBNICHUS. DiekTpodopes3. CBsi3b 37eKTpohopeTuIecKoil ckopocTu
KOJIJIOWAHBIX YAaCTHIL C MX DJICKTPOKMHETHUYECKUM MOTeHIMaIoM (ypaBHeHue [ enbmrosnbia —
CMomyxoBcKoro). DnekTpodopeTndeckast MOJABMKHOCTb. DIEKTPOPOPETHIESCKIE METOIBI
UCCIIeIOBaHMA B (hapMaIii.

4. DIeKTpoOoCMOC. DIEKTPOOCMOTHYECKOE H3MEPEHHE IIEKTPOKUHETHYECKOTO OTEHIMAIA.
[IpakTHyeckoe MpUMEHEHHE IEKTPoocMoca B (hapMaruu.

Tema S YcToiiunBOCTh M KOATYJISIUA JMCIIEPCHBIX CHCTEM

1. Kunerndeckas ¥ TepMOJMHAMHUYECKAs] yCTOWYMBOCTD JUCIIEPCHBIX CUCTEM. Arperanus u
CeIMMEHTAIUS YacTUll AucriepcHOM (azbl. DaKTOpbl yCTONUNBOCTH.

2. Koarynsnus u ¢akTopsl, ee BeI3biBatone. Kunernka xkoaryssiuu. [lopor koarynsmnuu, ero
onpenaenenue. Koarynsuus 3051€il CMeCSIMU 3JIEKTPOIUTOB.

3. I'eneoOpa3zoBanue (xenatuHupoBanue). Kommonanas 3amnmra. ['etepokoarynsnus.
[Tentn3arms.

4. Teopuu xoarymsimu. Ayncopounonsas Teopust @peitnmmxa. Teopus ycTOMUYMBOCTH
mucnepcHbIx cuctem Jlepsaruna-Jlanmay-depres-OBepoOeka.

Tema 6 PasHble ki1acchbl JUCIIEPCHBIX CHCTEM

1. Aspozonu u ux cBoiictBa. [lonydyenue, MoeKyISIpHO-KUHETUYECKUE CBOMCTBA. ArperaTuBHast
yCTOMUYMBOCTH U (hakTOpHl, ee onpeaenstomue. [Ipumenenne apo3oseii B hapmaruu.

2. Ilopowku u ux cBorcTBa. ClIeKUBAEMOCTb, TPAHYJIUPOBAHUE U PACIIBUISIEMOCTD ITOPOIIKOB.
[Ipumenenue B papMaryu.

3. Cycnensuu u ux coiictpa. [lomyuenue. YcroiiunBocTs 1 onpeenstomue ee GakTopsl.
@noKyanus.

4. CenuMeHTalMOHHBIN aHanu3 cycneH3uid. [1ensr. [1acTor.

5. OMynbenn u ux cBoiictBa. [lonmydyenne. Tunsl aMynbcuil. OMynbraTopbl U MEXaHU3M HX
neiicteust. O6paieHue Gpa3 sMyabCH. Y CTOWYMBOCTD AIMYJIBCUH U ee HapylieHne. PakTopsl
YCTOMYUBOCTHU IMYJIbCUM.

6. Koanecuennusa. CBONCTBAa KOHIEHTPUPOBAHHBIX U BBICOKOKOHIIEHTPUPOBAHHBIX SMYJIbCUH.
[TpumeHeHue cycneHsuii u sMynbcuit B papmanuu.

Tema 7 Muunensipubie 1McriepcHbIe CHCTEMBbI

1. Komouanele cucteMbl, 00pa3oBaHHbIE TOBEPXHOCTHO-AaKTUBHBIMU BEIECTBAMHU.

2. Munennoo6pazoBanue B pactBopax MITAB. Tepmoaunamuka MUIIEIITIO00pa30BaHHUS.
Kpurnyeckast KOHIIEHTpaLUs MUILIEIIIO00pA30BaHUsA, METO/IbI €€ OIIPEICIICHHS.

3. Comobunu3zanus u ee 3HaueHue B papMaluu.

4. MunesisipHble KOJJIOUIHBIE CUCTEMBI B (papManuu.

Tema 8 BeicokomounekyJsipabie coennHenus (BMC) u ux pacTBopsl.

1. Monexynsipuble koutouanbie cucteMmbl. Metobl nonyuenuss BMC. Kinacest BMC.



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

3. Kpucramnnueckoe u amopdnoe cocrosiare BMC.

4. Habyxanue u pactsopenre BMC. Mexanusm HaOyxanus. TepMoanHaMuka HaOyxXaHUs U
pactBopenust BMC. Bnusinue pa3nuuHbIx (pakToOpoB Ha cTeneHb Ha0yxaHus. JINOTpOIHbIE psIbl
HOHOB.

5. YaenpHas, NIpUBEICHHAS U XapaKTepUCTHUECKas BA3KOCTb. Y paBHeHue Lltaynunrepa u ero
Moaupukanus. OnpeneneHre MOISIPHON MacChl MOJIMMEpPa BUCKO3UMETPUYECKUM METOIOM.

6. ITonuMepHbIe HEATEKTPOIUTHI U MOJIUANIEKTPOIUTHL. [lonnamdponutsl. M303mekTpudeckas
TOYKA MOJIUaM(OIUTOB U METOBI €€ OIPE/ICICHHUS.

7. Ocmotnueckue cBoiictBa pactBopoB BMC. OcMoTHuecKkoe AaBlIEHUE pacTBOPOB MOJUMEPHBIX
HeanekTpoauToB. OTkIoHeHHE oT 3akoHa BaHT — ['odda. Ypasuenue ["annepa. OnpenencHue
MOJISIPHOM Macchl MOJIMMEPHBIX HEINEKTPOIUTOB. MeMOpaHHoe paBHOBecue [loHHaHA.

8. @akropsl yctounBocTy pactBopoB BMC. BeicanuBaHne, OpOru BEICAIMBAHMS.
JInoTpomnHkIe psiibl HOHOB. 3aBUCUMOCTb ITOPOT'OB BhICATIMBaHUs NoaraMdoinToB oT pH cpensl.
9. Koaneppanus. Mukpokoaneppanus. buonorndeckoe 3HadueHue. MUKpOKaIcCyJIMpOBaHUE.

10 3actyaHeBanue. BiusiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh 3aCTyAHEBaHUS. THKCOTpOIUsS
ctynHeit u reneit. Cunepesuc crynneil. Ctynnu B papmauuu. Juddysus u nepuognueckue
peaKuuu B CTYAHSIX U TesX.

Kpumepuu ghopmuposanun ouenok no npomesxcymounoit ammecmavuu (IK3amen)

«omauyno» (25-30 OamnoB) — TONy4yarOT oOOydaroluecs, KOTOpble CBOOOJHO
OPUEHTHPYIOTCSI B MaTepuaie M OTBedaroT 0e3 3arpyaHeHuil. OOyuaromuiicss crocoOeH K
BBITTOJIHEHHUIO CIIOKHBIX 3aJlaHHi, TOCTAaHOBKE Iiesiel M BBIOOpE MmyTel ux peanusauuu. Pabora
BBITIOJTHEHA TTOJTHOCTHIO 0e3 ommook, pemeno 100% 3amayq;

«xopowoy (20-24 Gamia) — Moxy4aoT 00y4Yarourecs, KOTOPble OTHOCUTENIBHO MOJIHO
OpUEHTHPYIOTCSI B MaTepuaie, OTBe4aloT Oe3 3aTpyAHEHUH, IOMyCKAIOT HE3HAYUTEIbHOE
KonruecTBO ommobok. OOydaromuiicss cocoOeH K BBITIOJHEHHUIO CIIOXKHBIX 3anaHuii. Pabota
BBITIOJITHEHA TIOJTHOCTHIO, HO UMEIOTCS HEe 00Jiee OHON HEerpy0oil OMMOKKA U OJHOTO HEJO0YeTa,
He Oojee Tpex HemoueToB. J[OMyCKarOTCs HE3HAUMTENbHbIE HETOYHOCTH TPHU pEIIeHUH 3ajad,
pemeno 70% 3anauy;

«yooenemeopumensvno» (16-19 6GamnoB) — mnodydaroT oOydaromecs, y KOTOPBIX
HEJ0CTaTOYHO BBICOK YPOBEHb BIIAJIEHHs MaTepuaioM. B mporecce oTBera Ha 3K3aMeHE
JIOMYCKAIOTCSl OMIMOKU M 3aTPYJHEHUS TPU M3JI0KEeHUH MaTepuana. OO0yyaromuiics: npaBUiIbHO
BBITIOJIHWII HE MeHee 2/3 Bcell paboThl WM OMYCTHII He OoJsiee 0JIHOM rpyOoi OMIMOKH U JBYX
HE/I0ueToB, He Ooyiee OJHOM TpyOOH M OfHON Herpy0Ooil ommOKu, He Oojee Tpex HerpyObIx
ommOOK, oaHOW HerpyOoil. OOydvaromuiics 3aTpydHs€TCS C TNPaBUIBHOW  OLEHKOM
MpeAJIOKEHHOM 3a1au, JaeT HEMOJIHBIN OTBET, pereHo 55% 3anay;

«Hneyooenemeopumenwvuo» (0-15 0amnoB) — mnoaydaroT oOydYaromuecs, KOTOpPbHIC
JOMYCKAlOT 3HAYUTeNbHbIE OIMMOKH. OOyuarommicss HMMEeT JHIIb HayalbHYI0 CTeleHb
opueHTalMu B Mmatepuane. B pabore yucio ommOOK M HEJOYETOB MPEBBICUIO HOPMY JUIS
OLIEHKHU 3 WJIM MPaBUIBHO BBIMOJHEHO MeHee 2/3 Bceil paboTel. OOyyaromuics: 1aeT HEBEPHYIO
OIICHKY CUTYyaluu, pemeno Mmenee 50% 3amad.

6. Memoouueckue mamepuanvl, onpeoensaouue nPoUedypbl OUEeHUSAHUA 3HAHUIL, YMEHUIL,
HAGbIK06 U (unu) onvima 0eamenbHOCmu

MaxkcumansHas cymma (100 6asioB), Habupaemast CTyIEHTOM 1O JUCHIUIUINHE BKIIOYAET
JIB€ COCTaBJISIIOILUE:



- nepeas cocmaeénAlowjas — OLEHKa PEryJspHOCTH, CBOEBPEMEHHOCTH M KadecTBa
BBITIOJIHEHUSI CTYJIGHTOM YYEeOHOW paboThl MO M3YYEHHUIO JMCIMIUIMHBI B TEUEHHE NEpHoja
W3YYCHUS TUCIUTLIMHBI (CEMECTpa, WIM HECKOIBKUX ceMecTpoB) (cymMMa — He Ooree 70 6amioB).
Bbannel, xapakTepusyloime ycrneBaeMoCcTh CTyICHTA 10 TUCHUIUTNHE, HAOUPAIOTCS UM B TCUCHHE
BCETO MepHoaa OOYUYCHHS 32 H3yUEHUE OTACIBHBIX TEM U BHITIOJHEHHE OTACIBHBIX BUIOB PadOT.

- emopas cocmagnaowas — OlleHKa 3HaHUH CTyJIeHTa M0 pe3ybTaTaM MPOMEKYTOUHON
artecranuu (e 6onee 30 —6annoB).

KpureprieM oneHKM ypoBHS COOPMHUPOBAHHOCTH KOMIIETEHLMH B paMKax y4yeOHOMH
TUCIMIIIUHBL «Du3nueckas U KOJUIOUIHAS XUMUsD B 4 ceMecTpe sIBIISETCS 3K3aMeEH.
Lenvro npomesicymounvix ammecmayuil 10 JUCUUIUIMHE SIBJISIETCS OLIEHKA KayecTBa
OCBOCHHS JUCUUIUINHBI 00yYarOIIAMHUCH.

Kpumepuu oyenku kauecmea 0cé0eHus OUCYUNIUHDBL - IK3AMEH

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTNIECKOE COEPIKaHUE Kypca
OCBOEHO ITOJIHOCTHIO, 0€3 MPoOeIOB, HEOOXOAMMBIE IPAKTHUECKHE HABBIKK PA0OTHI C
OCBOEHHBIM MaTepuaioM chopMUpoBaHbl. Bee mpeaycMoTpeHHbIe TPOrpaMMoii 00yueHHst
y4eOHbIe 3a/IaHHs BBITIOJTHEHBI, KAY€CTBO MX BBITIOJIHEHHSI OI[CHEHO YHCIIOM 0aJlIoB, OJIM3KUM K
MakcuMaibHOMy. Ha sKk3aMeHe cTyieHT 1eMOHCTpUpYeT IiTyOOKHe 3HaHUS MPETyCMOTPEHHOTO
[IpOrpaMMoil MaTtepuasa, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKH MOCJIEI0BaTEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOTIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeoOpeTUIECKOE CONECPKAHUE Kypca
OCBOEHO, HE0OXOAUMBIE ITPAKTUYECKHE HAaBBIKU Pa0OThI C(hOPMUPOBAHBI, BHITIOTHEHHBIE
y4eOHbIe 3a/IaHMsI COJIEpKAT He3HAUUTENNbHBIe OIMOKH. Ha sK3aMeHe CTyIeHT IEMOHCTPUPYET
TBEPJ10€ 3HAHUSI OCHOBHOTO (IIPOrPaMMHOI0) MaTepuaia, yMeeT YeTKO, IpaMOTHO, 6e3
CYILLECTBEHHBIX HETOUHOCTEH OTBEYATh HAa MOCTaBJICHHBIE BONPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6ann06 — TEOPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOANMBIC MPAKTHUECKUE HABBIKH PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BBIMOJIHEHHBIE YUeOHbIE 3a7aHus cojepxkar rpyOsle ommnOku. Ha sk3ameHe CTyaeHT
JEMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOI'O MaTepHalia, OTBEThI COJIEP’KaT HETOUYHOCTH, Ci1abo
apryMEeHTHPOBaHbl, HAPYLIEHA MOCIEJ0BATEIILHOCTD U3JI0KEHUS MaTepuaa

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6annoe — TEOPETHUECKOE
COZiepKaHWE Kypca HE OCBOCHO, HEOOXOJUMbIE NPAKTUYECKUE HABBIKM paboOTHl HE
c(OpMHPOBAHBI, BEITIOJTHEHHBIC YUEOHbIE 3aaHUs COJIEPIKAT TPyOble OMMOKH, TOTTOTHUTEIbHAS
caMmocCTosiTeNIbHast paboTa HajJ MaTepHalioM Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBILICHUIO
KayecTBa BBIMOJHEHUs y4eOHBIX 3afaHuil. Ha sKk3aMeHe CTyleHT AEMOHCTpUPYET HE3HaHUE
3HAQUUTEJIbHOM YacTH MPOrpaMMHOIO MaTepHaia, CYyIIECTBEHHble OIIMOKM B OTBETax Ha
BOIPOCHI, HEYMEHHE OpPUEHTHPOBATbCS B MaTepuasne, HE3HAHHWE OCHOBHBIX IOHATUI
JUCLUIUIAHBIL.

TunoBble 3amanus, obOecneuuBatomue QopmupoBanue  kommereHimii  OITK-1
MIPE/ICTABIICHBI B TaOIHIIE 7

Taobauya 7. Pe3ynomameul 0céoeHus yueoHol OUCUUNIUHbL, NOOJIeHcaujie nposepKe

, Huoukamopul Buo oyenounozo
e3y1bmamol Mamepuana
OZyuemm 00CMUIICCHUA Ocnoenvle nokazamenu ouenKu 0 6ecneu5 (;alou’me
e3y1bmMaAmos 00yueHus
(komnemenyuu) Komnemernyuu pesy y dopmuposanue
KomnemeHyui




OIIK-1 -
crocobeH
HCIO0JIb30BATh
OCHOBHEIE
OMOJIOrHYeCKUe,
¢buzuko-
XHMUYECKHE,
XUMUYECKHE,
MaTeMaTU4eCKHe
METOBI IJISt
pa3paboTKH,
HUCCIIEIOBAaHUN 1
AKCIIEPTU3BI
JIEKapCTBEHHBIX
CPEJICTB,
HM3rOTOBJICHHMS
JICKapCTBEHHBIX
npenaparoB

OIIK-1.2 -
[Ipumensier
OCHOBHBIE (pU3HKO-
XUMHYECKUE U
XUMHYECKHE METOIbI
aHaam3a JIst
pa3paboTkw,
HUCCIENOBAaHUN U U
IKCIIEPTHU3BI
JIEKapCTBEHHBIX
CPEJICTB,
JIEKapCTBEHHOT'O
pacTUTEIHLHOTO
CBIPBS U
OMOJIOrHYECKUX
00BEKTOB

3HaTh:
OCHOBHBIC Hayal

TEPMOIMHAMHUKH,
TEPMOXHMHH,
TEPMOJMHAMHYECKHE
NOTEHLMAJOB (PHEPI Ui
I'u66ca u I'enbmronbia),
CJIEACTBHIIS U3 3aKOHA
I'ecca; ocHOBBI (pa30BBIX U
(bM3HYECKUX COCTOSTHUN
MOJIUMEPOB, BO3MOKHOCTH
WX U3MEHEHUH C 1EJTBIO
UCTIONB30BaHUS B
(hapmanu; OCHOBHbBIE
CBOICTB
BBICOKOMOJIEKYJISIPHBIX
BEIIECTB, (DaKTOPOB,
BJIUSIIONINE Ha
3acTy/THCBaHHE,
HaOyxaHue, THKCOTPOIIHIO,
CUHepe3Hc, KoallepBalltio,
TUIACTUYECKYIO BSI3KOCTh,
NEPUOANYECKUE PEAKIINH B
MEXaHU3ME MPUTOTOBICHUS
pa3IMYHBIX
JIEKapCTBEHHBIX (POpM.

Ymersn:
paccYuTHIBATH
TEPMOJIMHAMUYECKHE
byHKIIT
CHCTEMBI,
3¢ dexThr
HPOIIECCOB;
(¢u3n4eCcKUM, XMMUYECKUM
00opy0BaHuEM,
KOMITbIOTEPU3UPOBAHHBIMU
npubopamu; U3MEpSITh
(U3NKO-XUMHYECKHE
napameTphbl
TaOyIMpOBaTh

COCTOSHHUA
TCIIJIOBBIC
XUMHNYECKHUX
II0JIB30BAaTbCA

pacTBOpOB,

JKCIIEPUMEHTAJIbHbIE
JIaHHBbIE, rpaduvecku
IPEJICTaBIISTh

OKCTparoJIMpoBaThb

ux,
JUIS
HaXO0XKJICHUS HCKOMBIX

BCJIMYMH, IpOBOAWTH

TumnoBslie
OIIEHOYHEIE
MaTepUabl IS
TEKYIIEero KOHTPOJIS
(pazoen 5.1)
Tunoevie 3a0anus
no
CaMOCmOsImMenbHOU
pabome (Pazden
5.2.)

Tunoevie 3a0anus
N0 KOJIOKSUYMY
(Pazoen 5.3.)
THIIOBBIE TECTOBLIE
3alaHus  (pazoen
54.);

THIIOBBIE
OIICHOYHBIC
MaTepuaibl K

9K3aMEHY (paszoer
5.5)




JJIEMEHTAPHYIO
CTaTUCTUYECKYIO
00paboTKy
OKCIICPUMCHTAJIBHBIX
JaHHBIX B XUMHUYCCKUX
IKCTIIEPUMEHTaX.

Baapers:
MHTEpIpETalnen

pacCUUTaHHBIX 3HAYCHUI
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7. YueOHO-MeTOaANYEeCKOe o0ecneueHne JUCIUIIINHEI

7.1. OcHOBHas JqUTEpaTypa

1.

OcHOBbl OMOPU3NYECKOW U KOJUIOMAHONW XUMHUU [DIEKTPOHHBIM pecypc] : ydeOHOe
nocooue / E. B. bapkorckuii, C. B. Tkaues, JI. W. [lanceBu4 [u ap.]. — DIEKTPOH.
TEKCTOBBLIE JaHHBIE. — MuHck : Beimsimas mkoma, 2009. — 413 ¢. — 978-985-06-
1620-3. — Pexxum poctyna: http://www.iprbookshop.ru/20105.html

Konnounnnas xumust. [Ipumeps! u 3anaun [DneKTpoHHEIH pecypce] : yuebHoe nocodue / B.
®. Mapxkos, T. A. AnekceeBa, JI. A. bpycuuneina, JI. H. Mackaesa ; nox pen. B. @.
MapkoB. — DNEKTpOH. TEKCTOBbIe JaHHble. — EkarepunHOypr : VYpanbckuii
denepanpubii yauBepcurer, ObC ACB, 2015. — 188 ¢. — 978-5-7996-1435-5. —
Pexxum noctyna: http://www.iprbookshop.ru/69612.html



http://www.iprbookshop.ru/69612.html
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7.2. lonoJIHUTeIbHAS JTUTEpaTypa

1. Pomun, B. B. OcHOBBI (hU3HUYECKON, KOJUIOMJAHONH U OHOIOTUYECKOW XUMHUU
[DnexTpoHHBIN pecypce] : Kype nekiuit / B. B. PoauH. — D5IeKTpOoH. TEeKCTOBBIC TaHHBIEC.
— CraBponons : CTaBponoibCKUi rocyAapCTBEHHBIN arpapHbiil yHuBepcureT, AIPYC,
2012. — 124 ¢c. —  978-5-9596-0577-3. —  Pexum  pmocryna:
http://www.iprbookshop.ru/47332.html

7.3. MuTepHeT-pecypcbl

1. Coepemennvie npoheccuonanvhule 6a3vl OAHHBIX:

HauMeHoBaHUe U KpaTKasi XapaKTePUCTUKA JIEKTPOHHOTO
pecypca

Anpec caiita u
yCJ10BHS 10CTyNa

TEXHOJIOTHUI.
PedeparuBHas n ananutrdeckas 6a3za JaHHBIX, COAEpKAIIIAs
21.000 peuensupyemsix xypHanos; 100.000 kuur; 370
KHIDKHBINA cepuii (IPOAOIKAIOIIMXCS U3/1aHUI );
6,8 MJIH. IOKJ1aJI0B U3 TPYAOB KOH(pepeHuui

«Web of Science» (WOS) http:/
[TonuTemaTnueckas pedepaTuBHO-OUOIHOTpaduIecKas u www.isiknowledge.c
HayKOMeTpHu4YecKasi 0a3a TaHHBIX, B KOTOPOI om/
WHJICKCUPYIOTCS 0K0JI0 12,5 ThIC. )KYPHAIOB
Sciverse Scopus m3garenbcTBa «nb3eBup. Hayka u http://

WWW.SCOpUS.COm

«KoHCYyNnbTaHT CTyZieHTa»)
Komnekmnus «Meauruaa (BO) I'90TAP-Menua. Books in
English (kHUrM Ha aHTTIMIICKOM SI3BIKE)»

Hayunas snekrponnas 6ubnuoreka (HOb PODN). http://elibrary.ru
Onextp. 6MbIMOTeKa HayyHBIX MyOauKanuii - oxoio 4000
MHOCTpPaHHBIX U 3900 OTEYECTBEHHBIX HAYUHBIX KYPHAJIOB,
pedepatsl myonukanuid 20 ThIC. )KyPHAJIOB, a TAKKE OMUCAHUS
1,5 muH. 3apyOexHbIX U poccuiickux auccepranuii; 2800 pocc.
JKYpPHaJIOB Ha 0€3B0O3ME3THOM OCHOBE
baza nanneix Science Index (PMHILI) http://elibrary.ru
HammonanpsHast nH(pOpMaIIMOHHO-aHAIUTHYECKasl CHCTEMA,
aKKyMyJupyroIas 6oiee 6 MUJUTHOHOB Ty OJIUKAITII
POCCHIICKHX aBTOpPOB, a TaKke HHPOPMALIUIO 00 UX
nuTupoBaHuu u3 6osee 4500 poCCUICKHUX KYPHAJIOB.
OBbC «KoHCYyNIbTaHT CTyAECHTaY. http://
13800 u3maHuii mo BceM 00J1acTAM 3HaHMI, BKIIOYaeT Oojiee www.studmedlib.ru
gem 12000 yuebnukoB u yuebnsix nocodwuii st BO u CI1O, 864 http://
HAaMMEHOBAaHUM XypHAJIOB U 917 MoHOTpaduii. www.medcollegelib.
ru
«OnekTpoHHas OubIMoTeka TexHuueckoro By3a» (ObC http://

www.studmedlib.ru

OBC «JlaHpy.

DNEKTPOHHBIC BEPCUH KHUT BEIYIIUX H3/IaTEIbCTB YICOHOU 1
HAYYHOU TUTEepaTyphl (B TOM YUCIIC YHUBEPCUTETCKUX
W3JIATEIIbCTB), TAK M AJICKTPOHHBIC BEPCHH MTEPHOTUICCKIX
W3JIAaHUH 110 Pa3IMYHBIM 00J1aCTSIM 3HAHHH.

https://
e.lanbook.com/

Hammonanwsnas snexrponnas oubdiauoreka PI'b
OOberHEHHbIH 3JEKTPOHHBINH KaTaJlor ()OHJOB POCCHUMCKHUX
O6uOIMOTEK, COJIepKAIIHMA

https://H30.pd



http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.iprbookshop.ru/47332.html

4 331 542 31eKTPOHHBIX TOKYMEHTOB 00pa30BaTeIbHOIO U
HAY4YHOT'O XapakTepa Mo pasInYHbIM OTPACIsIM 3HaAHUH

9. OBC «IPRbooks» http:/
107831 myOnukanuid, B T.9.: 19071 — yaeOHbIX u3nanuii, 6746 — iprbookshop.ru/
Hay4HbIX u3ganui, 700 xomnekuuii, 343 xypuana BAK, 2085
ayAMOU3TaHMIA.
10. 9BbC «¥Opaiit» s CITO https://www.biblio-
DNeKTpOHHBIC BEPCUH YICOHON U HAYYHOH JTUTEPATyPhI online.ru/

nznatenseTB «tOpaitt» s CI1O u anekTpoHHBIE BEpCUn
NEPUOIMYECKUX M3JIaHUH M0 Pa3InYHbIM 00JacTIM 3HAHHH.

11. Polpred.com. HoBoctu. O630p CMU. Poccust u 3apyOexbe http://polpred.com
0630p CMU Poccun u 3apy6exnbs. [lonHble TEKCTHI +
ananuTrka u3 600 u3ganuii mo 53 orpacisam

12. [Tpesunentckas oubauoreka uM. b.H. Enprinna http://www.prlib.ru
bonee 500 000 2neKTpOHHBIX JOKYMEHTOB I10 HCTOPUH
OtedecTBa, POCCUIICKOM TOCYAAPCTBEHHOCTH, PYCCKOMY SI3BIKY H

paBy

7.5. Metoan4yeckue yKa3aHHUsl 10 MPOBEeJICHUI0 PA3THYHBIX YUYeOHBIX 3aHATHH
U CAMOCTOSITEJIbHOM PadoThI

YyeOHast pabora mo gucrumuinHe Dusnueckas W KOJUIOWIHAS XHUMHUS COCTOUT W3
KOHTaKTHOW palOTHI (JIEKIWHU, MPAKTUYECKHE 3aHATHSA) M CaMOCTOSTENbHON paboThl. Jloms
KOHTaKTHOW yueOHOM paboTel B oO0meM oObeMe BpEMEHH, OTBEACHHOM [UIsl H3Yy4EHHUS
nuciuIuInHbL, coctaBimsger 50,0 % (B TOM 4mCle JIGKIMOHHBIX 3aHsATHH — 16.7 %,
naboparopubix 3aHsaTuit — 33,3%), mons camoctosrenbHOU pabotel — 50.0 %. CooTHoIICHHE
JIEKIMOHHBIX, TAOOPATOPHBIX 3aHATHI K 00IIEeMy KOJIWYECTBY YAaCOB COOTBETCTBYET y4eOHOMY
wiany crnenuanbHocTu 33.05.01 dapmarnius (ypoBEeHb CIICIIHAIUTETA).

Jlis MOATOTOBKHM K MPAKTHUECKUM 3aHATHSIM HEOOXOAMMO PAcCMOTPETh KOHTPOJbHBIE
BOIIPOCHI, TMpPU HEOOXOJUMOCTH OOpaTUThCA K PEKOMEHAyeMOH JuTeparype, 3amnucaTh
HEMOHATHBIE MOMEHTHI B BOIPOCaxX Ui YSICHEHUS UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoauuu no uzydenuto oucyuniunsl «Pusuyeckasn u
KO1OUOHAA XUMUA) 01 00yUaroumuxcs

Hens xypca «®Ddusumyeckas W KOJJIOMAHAS XUMHUS» - SIBISETCS  IOJy4Y€HUE
(dbyHIaMeHTaIbHOTO 00pa30BaHUsA, CHOCOOCTBYIOUIETO PAa3BUTHIO y CTYIEHTOB IEJIOCTHOTO
MPEJICTABICHUS ¥ TIOHUMAaHUS TOJJIMHHOTO BHJA 3HAHWUN JUIsi (OPMUPOBAHUS HAYYHOTO
MBIIUICHHUS, PACKPBITUE C TO3WIMM KBAaHTOBOW XHMHH, B3aUMOCBSI3U MEXMOJICKYISIPHBIX
B3aUMOJICICTBUH W arperaTHOro  COCTOSIHUSI ~ BEIIECTBA, CTPOCHMsSI  BEIIECTBA B
KOHJCHCUPOBAHHOM COCTOSIHHH, CTPOEHUE JKUIKOTO M aMOP(HOTO COCTOSTHUS BEIIECTBA.

[Ipuctynas K M3y4YEHHIO IUCIHMIUIMHBI, 00YyYaroleMycsi HEOOXOAUMO O3HAKOMMTBCS C
TEMaTHUYECKUM IUJIaHOM 3aHSATHH, CHUCKOM PEKOMEHJIOBaHHOW yueOHOM nuTeparypbl. Cremyer
YSICHUTB I10CJIEI0BAaTEIbHOCTh BBIMOJIHEHUS] MHAMBHUIYaJIbHBIX Y4YeOHBIX 3a/laHHM, 3aHECTH B
CBOIO pabouyr0 TeTpajb TeMbl U CPOKHM IPOBEACHUS CEMUHAPOB, HAMUCAHUS Y4YEOHBIX H
TBOpYeCKUX paboT. [Ipym u3ydyeHUM IUCHMIUIMHBI OOYyYaroIlUecsl BBIMOJIHSAIOT CIeayrolue
3aJJlaHus: U3y4yaloT PEKOMEHJOBAHHYI0 YYEOHYIO M HAayUHYIO JIMTEPATypy; MUIIYT KOHTPOJIbHbIE
paboThl, TOTOBAT JOKJIAABI M COOOLIEHHS K TPAKTUYECKUM 3aHATHUSAM; BBIIOIHSIIOT
CaMOCTOSITENIbHBIE TBOPUECKHE paOOThl, Y4aCTBYIOT B BBIIIOJHEHUH NPAKTUYECKUX 3aJaHHM.
VYpoBeHb U IIyOuMHa yCBOEHHSI JUCLUIUIMHBI 3aBUCIT OT aKTUBHOM M CHCTEMaTH4eCKOH padoThI
Ha JIEKUWAX, M3Yy4YEHHs PEKOMEHJOBAHHOW JIUTEPATYPhI, BBIIOJHEHHUS KOHTPOJIBHBIX
MMACbMEHHBIX 3a1aHUI


http://www.prlib.ru/
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Kypc u3ydaercss Ha JeKIMAX, CEeMHMHApax, JIAOOPATOPHBIX U MPU CaMOCTOSTEIbHON M
UHAMBUAYaIbHON pabore oOyuwaromuxcs. OOydaromuiicss Ajs MOJHOIO OCBOEHHS Marepuala
JOJDKEH HE TPOIyCKaTh 3aHATHS M AaKTUBHO Yy4yacTBOBaThb B YydyeOHOM mpouecce. s
MaKCUMaTbHOU 3((HEKTUBHOCTH HU3YUYEHUS HEOOXOIUMO TMOCTOSHHO BECTH KOHCIEKT JICKITUH,
3HaTh PEKOMEHIYEMYIO NPENOAABATEIEM JIMTEPATypy, MO3BOJISIONIYIO JOMNOJIHUTH 3HAHUS U
JIydli€ nmoAroToOBUTHCA K CEMUHAPCKUM 3aHATUAM.

B cooTtBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXIyl0 TEMY BBIJEIECHO HEOOXO0IUMOe
KOJMYCCTBO YaCOB IMMPAKTHYCCKUX SaHﬂTHﬁ, KOTOPBIC MPOBOJAATCA B COOTBETCTBUH C BOIIPOCAMH,
PEKOMEH/JIOBAaHHBIMM K M3YYEHHIO IO OMNpeneieHHbIM TemaM. OOyuarommecs JIOJDKHBI
PETYJISIPHO TOTOBUTHCS K CEMMHAPCKUM 3aHSTHUSAM M Y4acTBOBATh B 00CYXAeHUU Bompocos. [lpu
MIOJIFOTOBKE K 3aHATUSAM CIIEAYeT PYKOBOJCTBOBATHCSA KOHCIIEKTOM JIEKIUN U PEKOMEH/I0BaHHOM
nuTeparypoil. TemaTH4yecKkuil TUIaH AUCHMIUIMHBI, YI4eOHO-METOIMYECKHE MaTepHaNIbl, a TaKKe
CIHMCOK PEKOMEH/IOBAHHOMU JINTEPaTyphl IPUBEACHHI B paboueil mporpamme

Memoouueckue pekomenoayuu npu pabome Had KOHCHEKMOM 60 8pPeMA NPOBEOCHUA
JleKuuu

B mporecce NEKIMOHHBIX 3aHATHHA 1€1€cO00pa3HO KOHCHEKTUPOBATH yUeOHBIN
Marepuat. [ 3TOro UCoaB3yIOTCS 00IIHe ¥ yTBEPAUBIIHNECS B IPAKTUKE TIPABUIIA, U TIPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBaHnue JIeKIUA BEAETCA B CHEUHUAIBHO OTBEAEHHOM [JIi A3TOTO TETPaju,
KOKJbI JUCT KOTOPOM JOJKEH MMETh IOJs,, HA KOTOPBIX JENAlTCs TOMETKU U3
PEKOMEHIOBAHHOM JIMTEPATyphl, JOMOJTHSIONINE MaTepuanl MPOCITYIIAaHHOW JIEKIMH, a TakKkKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X HIIM UHBIX TEOPETUUECKUX MOJIOKESHHA.

[{enecooOpa3Ho 3aMMCHIBaTh TEMY U TUIAH JICKIIUH, PEKOMEHIYEMYIO JTUTEPATYPY K TEME.
3anucu pas3zenoB JIEKIUHU JIOKHBI UMETh 3arojlOBKH, MOJA3arojoBKH, KpacHble CTpoku. Jlis
BBIJICJICHHSI Pa3JIeTIOB, BHIBOJIOB, ONPEACIICHNUN, OCHOBHBIX HJIe MOYKHO MCIIOJIb30BaTh IIBETHBIC
KapaHaamy 1 GIoMacTepsl.

Ha3BanHbIe B JIEKIIUM CCHIJIKM HA MIEPBOMCTOYHUKHU HAJI0 TIOMETUTH HA TIOJISX, YTOOBI MPH
CaMOCTOSITENTFHOW paboTe HaWTH W BOHCATh WX. B KOHCHEKTE JOCIOBHO 3alHCHIBAIOTCS
OTpeIelICHUs] TIOHATHUM, KaTeropuil W 3akoHOB. OcCTallbHOE TOJDKHO OBITh 3allMCaHO CBOWMH
CJIOBaMH.

Kaxmomy cryneHTy HEoO0X0auMoO  BBIpa0OTaTh M HMCIOJIB30BAaTh  JIOMYCTHMBIC
COKpaIIeHHsI Han0oJiee paclpOCTPAHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nutepatypy MOXHO pa3liesiuTh Ha YUeOHHKH M y4eOHbIE OCOOMS, OpUIHHAIbHbIE
Hay4yHble MOHOTpauUecKre UCTOYHHUKHU, HAyyHble IMyOJIMKALMU B MEpUOANYEcKol nedyaru. M3
HUX MOXXHO BBIJCIUTH JIUTEPATYpPy OCHOBHYIO (PEKOMEHAYEMYIO), JONOJIHUTENbHYIO U
JUTEpaTypy JUisl yriyOJIeHHOrO U3Y4YEeHUs JUCIUILTUHBL.

W3ydenne NUCLMIUIMHBI CleAyeT HAYMHATh C y4eOHHUKA, MOCKOJBKY Y4YEOHUK — 3TO
KHUIa, B KOTOPOM M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUI IO OIPEICICHHOMY IPEAMETY B
COOTBETCTBHH C LIETSAMH U 337a4aMH 00y4eHHsl, yCTaHOBJICHHBIMU IIPOTPaMMOii.

[Tpu pabote c nuTepaTypoil HEOOXOAWMO YUYHUTHIBATh, YTO MMEIOTCSI PA3IUYHbIE BHJIbI
YTCHUS, U KQXKIBIA U3 HUX HUCIIOJIB3YETCS Ha ONPEEICHHBIX dTallaX OCBOCHUS MaTepuaa.

IIpeodsapumenvroe UTeHNE HANPABIECHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IIOMCK MX 3HAYEHUs B CIPAaBOYHOM JUTEparype. B 4acTHOCTH, NPU UYTEHUH YKa3aHHOU
JUTEpPaTypbl HEOOXOIMMO NMOAPOOHENUIIIM 00pa30M aHAIU3UPOBATH MOHATHSI.

Ck603H0€e umenue TIPEAINIONAraeT POYTEHNE MaTepHuaga OT Hadana 40 KoHua. CKBO3HOE
YTEHUE JIUTEpPaTypbl U3 IPUBEIEHHOTO CIHCKAa JAeT BO3MOXKHOCTb CTYAEHTY C(OpMHpPOBATh
CBOJI OCHOBHBIX MOHATUH U3 U3y4aeMoil 06JacT ¥ CBOOOAHO BIIAJAETh UMH.



Bvibopounoe — Ha0O60POT, UMEET IIENIBbI0 MOUCK U OTOOP Marepuana. B paMkax JaHHOTO
Kypca BEIOOpOYHOE YTEHHUE, KaK Croco0 OCBOSHUSI COAEpIKaHUs Kypca, JOJDKHO UCTIOIh30BATHCS
IIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSIM TI0 COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuyeckoe umeHue — 3TO KPUTHUYECKHH pa3d0p TEKCTa C MOCIECTYIOIUM €ro
KOHCTIIeKTUpoBaHueM. OCBOCHHE YyKa3aHHBIX MOHATHHA Oyaer HaubOonee S(h(EeKTHBHBIM B TOM
cjrydaec, €Clii Ipyu YTCHUH TCKCTOB CTYICHT 6y216T 3aaaBaTb K OTHUM TEKCTaM BOIIPOCHI. YacTb U3
3THX BOmpocoB copmynupoBana B @POC B mepeuHe BONpocoB s codecenoBanus. [lepedeHp
9THUX BOIIPOCOB OIpaHHUYCH, MTO3TOMY Ba’XHO HE TOJIBKO COACPIKAHUC BOIIPOCOB, HO CaM ITPHUHIIUIT
OCBOEHHUS JINTEPATYPHI C IIOMOIILI0 BOITPOCOB K TEKCTAM.

Llenbto uzyuaroueco 9TeHUs SIBISETCS TIyOOKOE W BCECTOPOHHEE MOHMMAHUE yUeOHOM
uHpopmanu. EcTh HECKOJIBKO MPHUEMOB U3YYAIOIIETO YTCHHUS:

1. Urenue mo aqropuTMy Ipeamoliaraet pa3oneHnue WHGOpMaIuu Ha OJIOKW: Ha3BaHWHCE,

aBTOp; UCTOYHUK; OCHOBHAS UEs TEKCTa; (aKTUUECKUI MaTepua, aHallu3 TeKCTa MMyTeM

COITIOCTABJICHHA UMCIOIINUXCA TOYCK 3PCHUSA 110 paCCMaTpuBa€MbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem MocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIONINH allrOPUTM:

- MCIJICHHO IMTPOYUTATh TCKCT, CTAPasACh NOHATH CMBICIT U3JIOKCHHOIO,

- BBIJICTTUTH KJTFOUEBBIE CIIOBA B TEKCTE,

- MOCTAPaThCsI MIOHATH OCHOBHBIC HICH, ITOATEKCT U OOIIHIA 3aMBICEN aBTOPA.

3. IlpueMm Te3upoBaHUA 3aKIHOYAETCS B POPMYITUPOBAHUU TE3UCOB B BUJE MOJOKEHUH,

YTBEP>KJI€HHU, BBIBOJIOB.

K »Ttomy MOXHO m00aBUTh W WHBIE TPUEMBL: MpHEM peQepupoBaHUs, TpPUEM
KOMMCHTHUPOBAHUS.

BaxHoil cocTaBnsomeld J1r000r0 COMUAHOTO HAYYHOTO W3/aHUs SBISETCS CIHCOK
JUTEPATyphl, Ha KOTOPYIO CChUIaeTcs aBTOp. [Ipw BO3HUKHOBEHWM HWHTEpeca K KaKOW-TO
oOcyxgaeMoli B TEKCTe MpoOiieMe Bcerja ecTh BO3MOXHOCTh OOpaTUTBCS K  CIHCKY
OTHOCAIIEHCA K HEW JmTepaTypbl. B 3TOM cimydae Bcs mpobOiieMa Kak Obl pa3OuBaeTcs Ha
COCTaBJISIIONINE YaCTH, KaXkIas U3 KOTOPBIX MOXET M3y4aThCs OTIENBbHO OT Apyrux. Ilpu sTom
BAXHO HC TCPATH U3 BUJA O6HIHI>'I KOHTCKCT U HEC IIOTPYKATbCA YpE3MCPHO B ACTAIH, IOTOMY YTO
TakuM 00pa3oM MOYKHO HE YBHUJIETh TJIABHOTO.

[TogroToBka K 2K3aMeHy JOJDKHA MPOBOTUTHCS HA OCHOBE JIEKIIMOHHOTO MarepHala,
MaTepuaa MpaKTUYeCKUX 3aHATHI C 00s3aTenbHBIM OOpalleHneM K OCHOBHBIM y4eOHUKaM 10
Kypcy. OTO TIO3BOJUT HWCKJIIOYUTh OIMMMOKM B TOHMMAaHMHM Marepuana, OOJerduT ero
OCMBICJICHHE, MPOKOMMEHTHUPYET MaTepral MHOTOYHCICHHBIMU MTPUMEpPaMHU.

Memoouueckue pekomenoauuu 011 NOO20MOEKU K IKIAMEHY:

Dk3aMeH B 4-M ceMecTpe SBISIOTCS (opMaMu UTOTOBOIO KOHTPOJIS 3HAHUM M yMEHHH
o0yyaromuxcs Mo JaHHOM JUCUUIUIMHE, MOJTYYEHHBIX Ha JEKIMAX, NPAaKTUYECKUX 3aHATHIX U B
MIPOLIECCE CaMOCTOSTENbHOM paboThl. OCHOBOM AJI ONpENENIeHHs OLEHKU CIYXKUT YpPOBEHb
yCBOEHHs OOy4arolMMHUCS MaTepuala, MpelyCMOTPEeHHOTo MaHHOiM paboueil mporpammoit K
9K3aMEHy JOMYCKAIOTCS CTYICHTHI, HaOpaBmme 36 u Oojee 0auIOB MO WUTOTAM TEKYIIETO M
MIPOMEKYTOUHOTo KOHTpoJsl. Ha sx3ameHe cTyaeHT MoxeT HaOpath ot 15 no 30 6aos.

B mnepuon moaroroBku K 3K3aMeHy oOydaromiuecss BHOBb 00pamiamTcs K ydeOHO-
METOAMYECKOMY MaTepually U 3aKperuIsioT MPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka o0ydaromerocs K 3k3aMeHy BKJIIOUYAET TPH dTara:

- caMmocTofATeNbHas paboTa B TE€UEHUE CEMECTPa;

- HeHOCpeIICTBeHHaSI IIoAroToBKa B OHH, HpeIIHIGCTBYIOIHI/Ie BKSaMeHy 10 TEMamM
Kypea;
- IIOATOTOBKA K OTBCTy Ha 3K3aMCHAITUOHHBIC BOHpOCI)I.

[Ipu moaroToBKe K 3K3aMeHy O0YYaroIUMCsl IIeJIeCO00pa3HO HCIIOIb30BaTh MaTepUAIIbI
JeKUuH, y4yeOHO-METOJUYECKHE KOMIUIEKCH, HOpPMAaTHBHBIE JIOKYMEHTHI, OCHOBHYIO U
JIOTIOJIHUTENIBHYIO JTUTEPATYPY.

Ha sk3amen BhIHOCHTCS MaTepuasn B o0beMe, IpeayCMOTPEHHOM padouei MmporpaMMoi



yueOHOM JUCHUIUIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOM / yCTHOM (hopme.

[Tpu mpoBeneHUM SK3aMeHa B MHCbMEHHOH (yCTHOH) (hopme, BeayIMii IpernoaaBareib
COCTaBIISICT SK3aMEHAIIMOHHbIE OWJIETH, KOTOpBIE BKIIOYAIOT B ceOs: TECTOBBIC 3aJlaHMS;
TEOpPETUYECKHE 3a/JaHusl; 3aJaud WiIH curyanud. DopMyJIHpOBKa TEOPETUYCCKUX 3aTaHUs
COBIAAAET ¢ (POPMYIUPOBKON MEPEUHs IK3aMEHALMOHHBIX BOIIPOCOB, JIOBEICHHBIX JI0 CBEJICHHS
oOyJaroluxcs HakaHyHe SK3aMeHallMoHHOW ceccuu. Copep:kaHHe BOIPOCOB OJHOTO Ouiera
OTHOCHTCS K Pa3IUYHBIM pa3zesiaM MPOrpaMMEbI ¢ TeM, YTOOBI OoJiee MMOTHO OXBATUTh MaTepHall
y4eOHOM TUCIUTIINHBL.

B aynutopun, rae mpoBOIUTCS YCTHBIM 3K3aMeH, JOKHO OJJHOBPEMEHHO HaXOJUTHCS HE
OoJiee IMIECTH CTYACHTOB Ha OJHOTO MPETOAaBaTeINs, IPUHIMAIOIIETO dk3aMeH. Ha moaroroBky
OTBeTa Ha OWJIeT Ha YK3aMeHe OTBOIUTCS 40 MUHYT.

[ Ipu mpoBeneHry MMCHMEHHOTO YK3aMeHa Ha paboTy OTBOMTHCS 60 MUHYT.

PesynbTar ycTHOTO (IMIMCBMEHHOT0) SK3aMeHa BBIPAYKACTCS OLICHKAMU:

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COICPKaHNEe Kypca OCBOSHO
TIOJTHOCTBIO, 6€3 MPOOENIOB, HEOOXOAMMBIE PAKTUUECKUE HABBIKU PA0OTBI C OCBOSHHBIM MaTepHaioM
copmmpoBanbl. Bee mpemycMoTpeHHBIE porpamMMoit 00y9IeHH sl yIeOHbIE 3a/1aHKsI BBITTOITHEHBI, KAUYeCTBO
UX BBITIOJTHEHHS! OLICHEHO YMCIIOM OAJIIOB, OJTM3KHM K MakcuMaibHOMY. Ha sKk3ameHe cTyaeHT
JIEMOHCTpHUPYET INTyOOKHe 3HAHHS IPETYCMOTPEHHOT'O NPOrpaMMOi MaTepuaia, yMeeT YeTKO, JJAKOHUYHO U
JIOTUYECKH TTOCIIEIOBATENLHO OTBEYATH Ha TOCTABJICHHBIE BOIPOCHL.

Ouenka «xopouwion —om 81 00 90 6an106 — TEOPETUUECKOE COIEPYKaHNE Kypca OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKUE HaBBIKK PadoThI C(hOPMHUPOBAHBI, BBHITOTHEHHBIE YUeOHbIE 3a/1aHNUsI COJIepKaT
He3HaunTeNbHbIe olMOKU. Ha sK3ameHe cTyIeHT IEMOHCTPUPYET TBEPZOE 3HAHKSI OCHOBHOTO
(mporpaMMHOr0) MaTepuaia, yMeeT YeTKO, IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TOCTaBJIEHHbIE BOIPOCHL.

Ouyenka «yooenemeopumenvroy — om 61 0o 80 6annoe — TeopeTUUECKOE COAEPIKAHNE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOJAUMBIC MPAKTHUECKUE HABBIKH PaOOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE yUeOHbIE 3aJaHus coaepKaT rpyOsie ommoOku. Ha sk3amMeHe cTyneHT
JIEMOHCTPHUPYET 3HAHWE TOJBKO OCHOBHOTO MaTepuaja, OTBETHI COAEP)KaT HETOYHOCTH, CIabo
apryMEHTHPOBAHBI, HApPYIIIEHA MOCIEeI0BATEILHOCTD U3II0KEHUS MaTepuaia

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6ann06 — TEOPETHUECKOE
CoZiep’KaHWE Kypca HE OCBOCHO, HEOOXOJUMblEe NPAKTHYECKUE HABBIKM paboOTHl HE
chopMHUPOBaHKI, BHITIOJTHECHHBIC YUEOHBIC 3aJaHUs COJIEPKAT TPyObIe OIMUOKHU, TOMOJTHUTEIbHAS
camocTosITeNbHasl padoTa HaJl MAaTePUAIOM Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO
KadecTBa BBIMOJIHEHHUS YUYeOHBIX 3adaHuii. Ha sk3amMeHe CTyJIeHT IeMOHCTPHPYET HE3HaHHE
3HAYUTENHFHON YacTW MPOTrPaMMHOTO MaTepuasna, CYIIECTBEHHbIE OIMMOKM B OTBETax Ha
BOTIPOCHI, HEYMEHHE OpPHUCHTHUPOBAThCSI B MaTepuaje, HE3HaHWE OCHOBHBIX IOHATHH
TUCIIUTLITUHBI

8. MaTtepuajibHO-TeXHUYECKOE oOecriedeHune JUCIUNTIHHBI

8.1. Tpebosanusa Kk mamepuanbHoO-mexXHUYECKOMY 00ecneueHuro

Jns peanuzanuu paboyeil mporpaMMbl AUCHUILUIMHBI UMEIOTCS CIIELHAIbHbIE MMOMELICHUs s
MIPOBEJCHUS 3aHATUN JIEKIMOHHOIO, JIAOOPaTOPHOIO M MNPAKTHMUYECKOTO THIA, IPYHIOBBIX U
MHAVBUAYAIbHBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM aTTECTALUHU, a TAKXKE
MOMEILEHUS JUIsl CAMOCTOATEIbHON paObOThl M MOMELICHUSI AJIsl XpaHEHUsS U MPOPUIAKTUIECKOTO
00CITy)KUBaHUS 000py10BaHUSI. CrnennanbHble MIOMEILEHUS YKOMILIEKTOBaHbI
CHELMATU3UPOBAHHON MeOeNbl0 M TEXHUYECKHMMU CpPEICTBA OOYYEHHMs, CIIy)KalUMH JUIs
npecTaBieHuss HHPOopMaLuU OOJBIION ayAUTOPHH.

JUis  mpoBeneHWs  3aHATHM  JIEKIMOHHOTO TUIA HMMEIOTCS  JIEMOHCTPAIlMOHHOE
obopynosanue. Ilo nucuumimnne «Pusnueckass U KOIOMIHAS XUMUS» MUMEIOTCS MPE3CHTALUH
[0 OT/AEIBHBIM T€MaM Kypca, Io3BoJisitonue Hanbosee 3p(EeKTHBHO OCBOUThH IPEICTABICHHBIH



yueOHBIi MaTepHal.

[Ipu npoBeeHUN 3aHATUH JIEKIIUOHHOTO THIA 3aHATHH HCHIOIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0DecneyeHue:
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 Nel10/9A-223
MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL A
Faculty EES JIOT'OBOP Nel10/9A-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 nist o6pazoBarenbHbix opranuzanuii JJOI'OBOP Ne 15/9A-223
ABBYY ABBYY FineReader JIOOBOP 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 pacnpocmpansembvle NPOSPAMMbL.:
- WinZip ana Windows - mporpamm Ajisi CKaTusl U pacliakoBKH (paiiios;
- Adobe Reader nins Windows — nporpamma aiist urenus PDF ¢aiinos;
- Far Manager - KOHCONBHBIA (DAMTOBBIN MEHEIKEp MJIs OMEPAIMOHHBIX CHUCTEM
cemerictBa Microsoft Windows.
- Etxt Autunnaruar — pazpabotunk OOO «Huet-Tpeitn»

[Ipn ocymecTBieHuu 00pa30BaTENBHOIO Mpoliecca CTYACHTaMHU M IPErojaBaTeseM
UCTIONB3YIOTCS cleAyromue uHpopMmanuoHHO crnpaBodHble cucteMbl: OBC «AulludpOykey,
OBC «Koncynbrant crygenta», CIIC « KoHCYyIbTaHT ILTIOCH.

[Ipu poBeneHnn 1a00PaTOPHBIX pabOT HUCTIOIB3YIOTCS:
® BHCKO3MMETPBI, TEPMOCTAT, TEPMOMETPHI, KAJIOPUMETPbI, YCTAHOBKA JUIsl MPOCTOU
NEPETOHKH, pehPaKTOMETPHI.
VYcraHoBKa A1 THTPOBAaHUS, BEChl TEXHUYECKHUE U aHATTUTUYECKUE.
VYcranoBka mist usmepenus JJ1C.
PH — meTpbl, MAarHUTHBIE MELIAJIKH.
XuMudeckasi mocy/ia, XHMHUYECKUE PEaKTHUBHI.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL O UHEAAUOOE U JIUYW C O0ZPAHUYEHHBLIMU
603MONCHOCHAMU 300P0BbSA

JIJisi CTYACHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37IOPOBBSI CO3aHBI CIICIIUATBHBIE
YCIIOBUSA JUISL TIOJAydYeHHs oOpa3oBaHus. B IensX JOCTYIHOCTH TIOJTYYCHHS BBICIIETO
oOpa3oBaHmsi TI0 00pa30BATEIBHBIM NpPOTpaMMaM WHBATUJAAMHU M JIMIIAMHA C OTPAHHMYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI YHUBEPCUTETOM 00CCIICUNBACTC:

1. AunbprepHaTMBHas BepcHst OQUIMAIBLHOTO cadta B cetnm «MHTepHET» IS
C1a00BHUIAIINX;

2. J1Jis ’HBAIHUIOB C HAPYIICHUSMU 3peHHUS (CITa00BUISIINE, CIICIIBIC)

- TIPUCYTCTBHE ACCHUCTCHTA, OKAa3bIBAIOIIEIO OOyYaroIIeMycsi HECOOXOIUMYIO MOMOIIb,
OyONMMpOBaHWE BCIYX CIPABOYHOW WHGPOPMAIUU O PACIUCAHMM YUYEOHBIX 3aHATHUN; HAIWYHE
CPEICTB JUISl YCHJICHHS OCTaTOYHOIO 3PCHHs, OpaillIeBCKOW KOMIIBIOTCPHON TEXHHKH,
BHUJICOYBEIMYUUTENICH, TMPOrpaMM HEBH3yallbHOTO JOCTyma K WH(POpMAIMU, MPOrpaMM-
CHUHTE3aTOPOB PEYM M JPYTrUX TEXHUYECCKHX CPEJICTB IMpUEMa-Tepeaun yueOHoH nH(OOpPMAIIUY B
JOCTYMHBIX (popMax AJisi CTYJCHTOB C HAPYIICHUSMU 3PEHUS;



- 3aJIaHMS JUIA BBITIOJIHEHHSI HA K3aMEHE 3a4MTBIBAIOTCS ACCUCTEHTOM;

- TNHCHbMEHHBIE 3a/laHusl BBINOJHAIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHCTEHTY
o0yJaronumcs;

3. Jlna WHBaNUAOB M JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbSI IO CIyXY
(cmabocplaniue, rIyxue):

- Ha D5K3aMEHEe MPHUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUN CTYJIEHTY HE0OXOIUMYIO
TEXHUYECKYI0 IOMOIIb C YYeTOM MHIMBHIYaJbHBIX OCOOEHHOCTEH (OH MOMOTaeT 3aHATh
pabodee MecCTO, MepeABUTaTLCSA, MPOUNTATh U OQPOPMUTH 3a/laHUE, B TOM YHCJIE 3alKUChIBas MO
TUKTOBKY);

- 9K3aM€eH MPOBOJIUTCS B MUCbMEHHOH (opMe;

4. Jlns MHBATUAOB W JIUI] C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3]I0POBbS, MMEIOIUX
HapylLIeHHUs OIMOPHO-JBUTATEIBLHOTO ammapaTa, CO3JaHbl MaTepHaJbHO-TEXHUYECKUE YCIIOBUS
o0ecreynBaoIe BO3MOKHOCTh OECHpEensITCTBEHHOIO J0CTyna oOyyaromuxcs B ydeOHbIE
MOMeIleHUs,, 00BEKTy MUTaHMs, TyaJeTHble W Jpyrue IOMEUICHHs] YHMBEPCUTETa, a TaKxKe
npeObIBaHUs B yKa3aHHBIX MOMELICHUAX (HaJIMYUe PacIIMPEHHBIX ABEPHBIX MPOEMOB, MOPYyUHEH
U IPYTUX NMPUCTIOCOOTICHHI).

- THMCHMEHHbIC 3aJlaHMs BBIMOJHIIOTCA HA KOMIIBIOTEPE CO CIHEIHMAIM3UPOBAHHBIM
MIPOrpaMMHBIM 0OecTieYeHUEeM UM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIAHUIO CTYJIEHTa 9K3aMEeH IPOBOJAUTCS B YCTHOM hopme.

OOyuaronyecs U3 4Kcia JHIl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsSI 00€CIIEUEeHbI
AJIEKTPOHHBIMHE 00pa30BaTEeNbHBIMU pecypcaMu B GopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSM
WX 3/10POBbSL.



_ _ IIpuiaoxenne 1.
JIUCT UBMEHEHUUA (AOITOJIHEHHUN)

B paboueil mporpaMme TUCIATLTHHBI « Du3rdeckast ¥ KOJUTOUIHAS XUMHESD) TTO CTICIIHATEHOCTH
33.05.01 ®apmarus (ypoBeHb cniennanutera) Ha 2021-2022 y4eOHBbIi 1o

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

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

3aB.xadeapoit papmamu 3.C. [laxxaeBa




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

Cymma 6annoe

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

1. Texkywquii 00 30 b6annoe 00 10 o. 0o 10 o. 0o 10 o.
KOHmMPOTb:
Buoinoanenue 10 21 damnoB 7 0. 7 0. 7 0.
J1a0opamopHvlx
paoom
Buvinonanenue
camocmonmeins
HbIX 3A0aHUll om () 009 6. om 0 0o 30. om (000306 om0 0o 36
2. Pybesncnuiit 00 30 6annoe 0o 10 6. 00 10 o. 00 10 6.
KOHmMpPO/b
TECTUPOBaHUE ot 0- 10 96. ot 0- 10 30. ot 0- 10 30. ot 0- 10 30.
KOJIJIOKBHYM ot 0 1o 216. or 0 10 7 6. ot 0 10 7 0. or 0 1o 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
€JILHOY»
5. OIlEHKA meHee 70 0.
«XOpOoIIOo» (51-696.) MeHee 23 0 MeHee 23 0 MeHee 246
6. OlIeHKA
«OTJIMYHO» He meHee 70 6. 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 3TaniaMu (POPMUPOBAHUS KOMIIETEHIIMNA IPU U3yUYEHHUH CTYJEHTaMH JTUCIMILIMHBI
ABJISIIOTCS [TOCIIE0BATEIbHOE (POPMUPOBAHUE PE3YIIBTATOB OOYUEHUS 110 AUCLUILINHE.
Pesynbrat aTTectanuu o0ydarommxcst Ha pa3IMuHbIX 3Tanax GOpMHUPOBAHUS KOMIIETCHLUH
MIOKAa3bIBAET YPOBEHb OCBOECHHUS KOMIETEHIIMH 00YyYarOIIUMHUCS.

Kon PE3VJIbT | KPUTEPUU U ITIOKA3ATEJIU ONEHUBAHUS PE3YJIbTATA OBYUEHUSA
KOMIIETEH UM AT CooTBeTCTBHE YPOBHEl 0CBOEHHE KOMIIETEHIIUH TIAHMPYEMBIM
OBYYEH pe3yJabTaTaM o0y4eHUs i KPUTEPUSIM UX OLEHKH
ns KOMIIeTeH Ul TOPOroBbIi 0a30Bblii NMPOABUHYT
LLLY He | 8171
AHCUHMILIA cpopmuposana
He IIKAJIa 0 TPATUIIMOHHOH MATHOAIBHOI CHCTeM
(Monymo)  ["yeno | meynoBieTBopuTe | yiOBieTBOpHTEIL
XO0pOoIIo OTJIHYHO
MycK | JBHO HO
IIKaJIa M0 0aJJIbHO-PEeHTHHIOBOI cUcTeMe
0-—
36-60 61 -80 81-90 91 -100
35
Cnocoben 3HaTh: He He 3Haet 3Haer 3naer 3naer
HCIIOJIB30BATh OCHOBHBIE 3gaerT | OCHOBHBIE HA4aJl OCHOBHBIE Hayasl OCHOBHBIE Hayan OCHOBHBIE
OCHOBHBIE HaJas TEePMOINHAMHUKH, TEePMOJINHAMHUKH, TEPMOIWHAMHUKH, | Hadal
Guonornueckue, | TEPMOAUHA TEPMOXUMHUH, TEPMOXUMHUH, TEPMOXUMHH, TepMOArHA
duzmKo- MUKH, TEPMOJIMHAMHYCCK | TEPMOJUHAMUYCCKH | TCPMOJUHAMHUYCC | MUKH,
XHUMHYECKHE, TEPMOXUMHU Ue TIOTCHITUAIOB ¢ TMOTCHITUAJIOB KHE TIOTCHIIMANIOB | TCPMOXHMH
XUMHICCKIE, H, (omeprmii ['m66ca u | (oueprmii [m66ca m | (3meprmii [mbbca | m,
MaTeMaTHuecky | TepMOJIIHA I'enpMrombIia), T'enpMromeiia), u ['enpMronbpma), TepMOANHA
€ MeTombl Ui | MUYECKHE CIICACTBUISU3 CJICZICTBUNSU3 CIICACTBUISI3 MHUYCCKHE
paspaboTku, MOTCHIIAAT 3akoHa [‘ecca; 3akoHa ['ecca; 3akoHa ['ecca; MOTCHIIHAT
HCCIICIOBAHMM 1 | OB OCHOBBI (ha30BbIX U | OCHOBBHI (PA30BBIX M | OCHOBBI (ha30BBIX | OB
SKCIIEPTH3EI (aHepruii (busnIecKux (uzmueckux " HU3HUECKUX (aHepruii
nexapcrBenHprx | 1'M00ca n COCTOSIHHI COCTOSIHHI COCTOSIHHI I'u606ca u
CpPEJICTB, Tenbmrois ITOJTUMEPOB, TTOJTUMEPOB, ITOJTUMEPOB, I'enbMromn
U3rOTOBJICHUS na), BO3MOXHOCTH UX BO3MOXHOCTH UX BO3MOXHOCTH UX na),
JIeKapCTBEHHbIX CIIEICTBUMS W3MEHEHUH ¢ U3MEHEHUH ¢ W3MEHEHUH ¢ CIIeICTBUMS
IpenapaToB M3 3aKOHa OCIBIO OCIbIO ICIBIO n3 3aKOHa
(OIIK-1); Tecca; HCITOJIb30BAHUS B HCIIOJIE30BAHUS B ucrnosb3oBanus B | 'ecca;
OCHOBBI (bapmarum; dhapmarum; (bapmarym; OCHOBBI
(ha3zoBbIX U OCHOBHBIC CBOIICTB | OCHOBHEIC CBOWICTB | OCHOBHEIC (ha3oBBIX U
(usmueckn BBICOKOMOJIEKYJISAP | BBICOKOMOJIEKYJISIDH | CBOMCTB (dusnuecku
X HBIX BEIIECTB, BIX BEIIECTB, BBICOKOMOJIEKYIA | X
COCTOSTHU (akrTopos, (hakTopos, PHBIX BEIIECTB, COCTOSTHUH
MOJTMMEPOB, BIHUSIONINC HA BIHSIOIINC HA (akTopoB, MOJTMEPOB,
BO3MOYKHOC 3acTyIHCBAaHUE, 3acTyIHCBaHUE, BJIMSIIOIIHE HA BO3MOKHOC
TH UX HaOyxaHue, Ha0yxaHue, 3acTy/IHEBaHUE, TH UX
M3MECHECHU THUKCOTPOTIHIO, THUKCOTPOIIHIO, Ha0yxaHue, M3MECHCHUH
C TICITBIO CHHEpE3HC, CHHEpE3HC, THUKCOTPOIIHIO, C IENTBI0
MCIIOJIb30Ba KOaIlepBaIIMIO, KOallepBaIMIO, CHHEpPE3HC, HCIIOJIb30Ba




HUS B TUTACTUIECKYIO TUIACTUYECKYIO KOallepBalHIo, HUS B
hapmarnyn; BSI3KOCTb, BSI3KOCTb, IUTACTHYECKYTO bapmanmu;
OCHOBHBIE TIEpPUOANIECKHUE MIEPUOANIECKHUE BSI3KOCTb, OCHOBHBIE
CBOWCTB peakuuu B peakuuu B TIePHOANIECKHUE CBOWCTB
BBICOKOMOJI MeXaHU3Me MeXaHu3Me peakuuu B BBICOKOMOJI
eKYJISIPHBIX HPUTOTOBJICHUS HPUTOTOBJICHUS MeXaHU3Me eKYJISIPHBIX
BEIIECTB, Pa3INIHBIX Pa3IMYHBIX TIPUTOTOBIICHUS BEILIECTB,
(haxTOpOB, JIEKapCTBEHHBIX JIEKapCTBEHHBIX Pa3IUIHBIX ¢axTopos,
BIIMSIIOIIIUE ¢dopm Ha ¢dbopm Ha JIEKapCTBEHHBIX BIIMSIIOIIINE
Ha YIIOBJICTBOPHUTENILH | YJOBJIETBOPUTEIBH | (OpM Ha Ha
3aCTyAHEBa OM YpOBHE. OM YpOBHE. XOpOIIIEM YPOBHE. | 3acTyJHEBa
HHE, HHE,
Ha0yxaHue, HaOyxaHue,
THUKCOTPOI THUKCOTPOII
o, o,
CHHEpe3uc, CHHEpe3uc,
KoalepBanu KoalepBail
10, o,
TUIACTUYECK TUIACTUYECK
yI0 yI0
BSI3KOCTH, BSI3KOCTb,
Heproanye Heproande
CKHe CKHe
peakuuu B peakuuu B
MEXaHU3ME MEXaHU3Me
MPUTOTOBIIE MPUTOTOBIIE
HUS HUS
Ppa3INIHBIX Pas3IMIHBIX
JIEKapCTBEH JIeKapCTBEH
HBIX (OPM. HBIX (hOpM
Ha
BBICOKOM
YpOBHeE.
Ymersn: He He ymeer Ymeer YmMmeer Ymeer
paccunThIBa | yMEET | PacCUMTHIBATH paccunThIBaTh paccunTHIBaTh paccuuThHIB
Th TEPMOAMHAMUYECK | TEPMOJAMHAMHUYECKH | TEPMOJAMHAMHUYEC | aTh
TepMOIUHA ue QyHKIHH e hyHkuuu Kue QyHKIHH TepMOJNHA
MHYECKHE COCTOSIHHS COCTOSIHUSA COCTOSIHUS MHYECKHE
¢$yHKIIH CHCTEMBI, CHCTEMBI, TETUIOBBIC | CHCTEMBI, GbyHKIMN
COCTOSTHUS TEIJIOBbIC 3¢ PEKTHI TETJIOBBIE COCTOSTHHS
CHUCTEMBI, 3¢ PEKTHI XUMHYECKUX 3¢ QeKThI CUCTEMBI,
TEIJIOBBIC XUMHYECKUX TIPOIIECCOB; XMMHYECKHX TETIOBBIE
3¢ dexTs MIPOIIECCOB, TTOJTE30BATHCS MIPOIIECCOB,; 3¢ deKTH
XUMHYECKH TI0JIb30BaTHCS ¢dusnyecknm, TI0JIb30BaTHCS XUMHUYECKH
X ¢dusnyecknm, XHUMHYECKHM ¢dusnyecKknm, X
IPOIIECCOB; XUMHYECKUM 000pyIOBaHHEM, XMUMHUYECKHM MPOILIECCOB;
TMOJIb30BATh 00opyioBaHKEM, KOMITBIOTEPU3UPOBa | 000pY/IOBaHHEM, | MOJIBb30BATh
cs KOMITBIOTEPU3UPOB | HHBIMHU PHOOPAaMHK; | KOMIIBIOTEPU3UPO | cs
¢usnueckn AQHHBIMHU HU3MepATHh QU3UKO- | BaHHBIMHU ¢busnyeckn
M, npubopamu; XUMHUYECKUE npubopamu; M,
XUMHYECKH U3MEpATh QU3UKO- | TTapaMeTphbl U3MEpPSTh XUMHUYECKH
M XMMHYECKHE pacTBOpOB, ¢usuKo- M
obopynoBa apaMeTpsI TabynupoBaTh XAUMHAYECKHE obopymoBa
HHEM, pacTBOpOB, 9KCIIEPUMEHTAIIBHBL | MapaMeTpsbl HHEM,




KOMIIBIOTED TaOyIupoBaTh ¢ JJaHHEIe, PacTBOpPOB, KOMIIBIOTEP
W3MPOBAaHH 9KCIICPUMEHTAIBH | TpadHUuecKu TaOyJIUpPOBaTh U3MPOBAHH
BIMH bI€ IaHHEIE, MIPEACTABIATD X, 9KCTIEPUMEHTAIIBH | BIMH
npudopamu rpaduyecku 9KCTPAIoIMpOBaTh | ble JaHHBIC, npudopamu
; UIBMEPSThH NPEJCTABIATh UX, | JJIsl HAXOXKICHUS rpaduyecku ; U3MEPSThH
¢usuko- 9KCTPAINOIUPOBATh | UCKOMBIX BEJUYUH; | MPEACTABIATh UX, | (HU3UKO-
XUMHYECKH JUTSL HAXOXKACHHUS MIPOBOJHTh 9KCTPAIIOIUPOBAT | XUMUYECKU
e WCKOMBIX BEIIMYHH; | AJIEMEHTAPHYIO b IS e
napameTpsl MIPOBOAUTH CTaTHCTHYECKYIO HaXOXJICHUS rapameTpsbl
pacTBOpOB, JJIEMEHTAPHYIO 00paboTKy HCKOMBIX pacTBOpOB,
tabynmupoBa CTAQTHCTUYECKYIO 9KCIICPUMEHTAJIbHBI | BEJIMYMH; tabynupoBa
T 00paboTKy X TaHHBIX B MIPOBOTUTH T
JKCIIepHUMe 9KCIIEPUMEHTAIBH | XUMHUYECKHUX 3JIEMEHTAPHYIO JKCTIEpUMe
HTaJIbHBIC BIX TaHHBIX B 9KCIIEPUMEHTaX Ha | CTATUCTUYECKYIO | HTalbHBIC
JIaHHBIE, XUMHUYECKHX YIOBIETBOPHUTENILH | 00paboTKy JIaHHBIE,
rpaduyeck 9KCIIEPUMEHTaX Ha | OM YpOBHE. 9KCIIEPUMEHTANBH | Tpaduieck
u YIOBJICTBOPHUTEIBH BIX JaHHBIX B u
npecTaBis OM YpOBHE. XAMHYECKHX HpeaCTaBIs
Th X, 9KCIIEPUMEHTAX Th HX,
IKCTPAIou Ha XopouieM 9KCTPAIOIH
pOBaTh IS YpOBHe. poBaTh IS
Hax0XXICHN HaxXO0KICHH
sl ICKOMBIX sL ICKOMBIX
BEJINYNH; BEITHYHH;
IIPOBOJIHUTH HPOBOJHTh
JJIeMEHTapH 3IIEMEeHTap
yI0 HYIO
CTaTHCTHYE CTaTHCTHYE
CKYIO CKYIO
00paboTky 00paboTky
JKCIICPHME IKCIIEPHME
HTAJIbHBIX HTAJIBHBIX
JIaHHBIX B JIAHHBIX B
XUMHUYECKH XUMHYECKH
X X
JKCIIepHME IKCIEepHME
HTaxX. HTaX Ha
BBICOKOM
YpOBHeE.
Baapern: He He Bnageer Baapneer Baageer Baapeer
UHTEpNpeTa | pnage | MHTEpHpeTanyeit UHTEpHpeTauen UHTEpIpeTauuell | MHTeprpera
uei er PacCCUUTaHHBIX PacCUMTaHHBIX PaCCUUTaHHBIX uei
paccYMTaHH 3HaYEeHUI 3Ha4YeHUN 3HaYeHUI paccyuTaHH
BIX TEpPMOAMHAMUYECK | TEPMOAMHAMHUYECKH | TEPMOJMHAMHYEC | BIX
3HA4YEHUI nX QYHKIHH C X QyHKIHI © KHX (QYHKITHH C 3Ha4YeHUl
TEepMOAMHA LEJIbIO LEJbI0 LEJIbEO TEepMOJIMHA
MHUYECKHX NPOTHO3UPOBAHUS | IPOTHO3MPOBAHUS NPOTHO3UPOBaHMS | MUYECKHX
(byHKLMA ¢ BO3MOXKHOCTH BO3MOKHOCTH BO3MOYHOCTH byHKIMA ¢
eTIBI0 OCYILECTBIICHUSI U | OCYILECTBICHHS U OCYILECTBIICHUS U | LIEJBIO
MPOTHO3UP HarpaBJIieHUue HarpaBJIcHHE HarpaBJIeHUE MIPOTHO3UP
OBaHUS MIPOTEKAHMS NPOTEKaHUs MIPOTEKAHUS OBaHUS
BO3MOYKHOC XUMHYECKHX XUMHYECKHX XUMHYECKHX BO3MOXHOC
TH IIPOLIECCOB; IIPOLIECCOB; MIPOLIECCOB; TH
OCYIIECTBII OBJIaJICHUS OBJIaJICHUS OBJIaJICHUS OCYIIECTBII
CHHUS U METOJIaMU METOIaMHU METOJIaMU SHHS 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
H3MepeHus
3HaYeHU N
¢u3nIecKux
BEJINYNH;
MIPaKTHYECKOTO
HCIIOJIb30BAHUS
mpuOOpoB U
anmnapaTypsl IpH
¢usnaecKkoM
aHAJIN3€ BEUIECTB
Ha
yIIOBJICTBOPHUTEINBH
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
N3MEpeHus
3Ha4YeHUuil
busnueckn
X BEJINYNH;
MIPaKTHYECK
oro
UCIIOJIB30Ba
HUS
puOOpPOB U
anmnaparyp
BI TIpH
duzuuecko
M aHalu3e
BEILIECTB Ha
BBICOKOM
YpOBHE.
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