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1. He.]'[l/l H 3aJ1a41 OCBOCHHUSA TUCHUIIJIMHBI

1. TloaroroBuTh OOyYarOIMXCS K OBJAACHHIO OCHOBAMH [MCIMIUIMH, HW3y4aeMbIX MpH
MOATOTOBKE MNPO(ECCHOHANBHBIX KaapoB B oOiactd (apmamuu (M MO JOPYrHMM  CHEHUABHOCTSIM,
CBSI3aHHBIM C HCIIOJIb30BAaHUEM PA3IMYHBIX (DU3MKO-XUMHUYECKHX MPOLIECCOB) C YUETOM UX JalbHEHIIeH
npoecCHOHANBHON  JEATENbHOCTH,  CHOCOOCTBOBaTH  (POPMUPOBAHUIO  €CTECTBEHHOHAYYHOTO
MHUPOBO33pPCHHUS, TMOHMMAHHIO OCHOBHBIX 3aKOHOMEPHOCTEH  pasiuuHbIX  (U3UKO-XMMHYECKUX,
OMOJIOTUYECKUX M MHBIX SIBICHUH MPUPOIBI U TEXHOJIOTMYECKHX POI[ECCOB, OBJIACHUE 00yYarOIIUMHICS
(HU3UKO-XMMUUECKUX OCHOB MPOTHO3MPOBAHMS, pa3pabOTKH, KOHTPOJS, ONTHMHU3AIMU Pa3IUYHBIX
TEXHOJIOTMYECKUX MPOLIECCOB, OCOOCHHO - TPH MOMYYECHHH, KOHTPOJIC KauecTBa, XpaHCHHH, IPUMCHCHUN
(hapMaIeBTUYECCKUX MPENapaToOB U JeUeOHBIX CPEICTB.

3amauu TUCIIAIIIINHEL:

1. Wzyuenme mucummimHel Dusndeckas W KONJIOUAHAS XHUMHUS MPEIyCMaTPUBAET pEIICHHE
KOMITJIEKCa 3a/1a4, HAIpaBJICHHBIX HA TPUOOpETEHHE KOMIIETEHIIUN 10 CIIESAYIOIIMM OCHOBHBIM pa3zienaM
COBPEMEHHOW (PU3NKO-XUMHUYECKOH HAYKH:

2. Ponb u 3HaueHHE METOIOB (PU3NUECKOIN M KOJUIOMTHON XUMHHU B (JapMalliu.

OcHoBHBIE pa3jienbl PU3nYecKord XUMUH.

OCHOBHBIE ATaIbl Pa3BUTUSI PU3HUECKON U KOJUIOUJHON XMMHH, €€ COBPEMEHHOE COCTOSIHHE.
OCHOBBI XUMHYECKOH TEPMOJMTHAMUKH.

VYdeHune 0 XUHMAYECKOM PaBHOBECHH.

TepmonmHamuka ¢pa3zoBBIX paBHOBECHI.

OCHOBBI y4€HHUS O PaCTBOpax.

OCHOBHBIE MOHSTHS U METOJIBI IIEKTPOXUMHHU.

10. OCHOBBI XUMHUYECKON KHHETUKH.

11. OcHOBHI yueHHS 00 aJCOpOITNY U KaTaause.

12. OCHOBBI ~ (PUBHKOXUMHH  JUCHEPCHBIX  CHCTEM, PACTBOPOB  BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUM.

13. OcHOBHBIC JUTEpATYpHBIE WCTOYHUKA U CIpaBOYHAS JHTEpaTypa TO (U3HYECKOH U
KOJUIOUJHOU XUMUU.

e A

2. Mecro qucumuimuinibl B ctpykrype OITIOITI BO

Hucuumuna b1.0.20 «®us3uyeckas W KOJUIOMAHAS XUMHS» OTHOCUTCA K bioky 1
Jucturnmuael (Moxynau) ooOszarenbHoit yactu OIIOII BO — mporpammel cnenuanuTeTa IO
crienranbHocTy 33.05.01 dapmarnus.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHS JUCHUILINHbBI

3.1. DaemenTsl odmenpopeccunonanbubix (OIIK) komnerenuuii, popMupyeMbIX JTaHHOMI
TUCHUTIIINHON

B  pesymbrare  oOCBOGHHME  AUCUMIUIMHBI  OOydYaromuiics  JOJDKeH — o0yajarh
obuenpodeccHoHanbHBIMU KOMIETEHIIUSIMU:

OIIK-1 - cnoco0OeH HCIMONB30BaTh OCHOBHBIE OHOJOTHYECKHE, (HU3HKO-XUMUYECKHE,
XMUMHYECKHE, MAaTeMaTU4YEeCKHEe METOIbl s pPa3pabOTKH, HCCIEHOBAHMNA M IKCHEPTU3bI
JIEKAPCTBEHHBIX CPEJICTB, U3rOTOBJICHUS JIEKAPCTBEHHBIX IIPENapaTosB.

3HarTb:

OCHOBHBIC Hauajla TEPMOJWHAMUKHU, TEPMOXHMHUHU, TEPMOIAUHAMHUUYECKHUE ITOTECHIMAJIOB
(oHepruii I'm66ca m T'enbmroneiia), crieacTBuii u3 3akoHa ['ecca; OCHOBBI (Da3oBBIX U
(U3MYECKUX COCTOSHUHM MOJMMEPOB, BO3MOXKHOCTU MX M3MEHEHM C IENbI0 MCIOIb30BaHUS B
(dapmanuu; OCHOBHBIE CBOWMCTB BBICOKOMOJIEKYISIPHBIX BEIIECTB, (aKTOPOB, BIHUAIONINE Ha
3acTy/lHeBaHue, Ha0yXaHHue, THKCOTPOIUIO, CHHEPE3HC, KoallepBaIliio, MIACTUYECKYIO BSI3KOCTH,
MEPHOTUYECKHE PEAKIIUU B MEXaHNU3Me MTPUTOTOBICHHSI PA3TUYHBIX JIEKAPCTBEHHBIX (DOPM.

1. OCiab U 3aJa4u (1)I/I3I/I‘{CCKOI>'I n KOHHOH,I[HOﬁ XHUMUH, CITIOCOOBI UX PCUICHUA;
2. OCHOBHEIE 3aKOHBI (l)I/ISI/IKI/I n XHMHH, (1)I/IBI/IKO—XI/IMI/I‘1€CKI/I€ SABJICHUSA W 3aKOHOMCPHOCTH,
HCIIOJIb3YCMBIC B (1)1/13qu01<0171 u KOHHOHHHOﬁ XHUMUH,



3. Merpornoruyeckre TpeboBaHus Npu padoTre ¢ PU3NKO-XUMUYECKON anmapaTypoi;

4. mpaBuia TEXHUKH 0e30mMacHOCTH paboOThl B XMMHUYECKOH JlabopaTopuu U C (pusndeckon
arnmnapaTrypou;

5. pacTBOpHI U MPOLECCHI, MPOTEKAIOIIIE B BOMHBIX PACTBOPAX;

6. OCHOBHBIE Hayajga TEPMOJAMHAMHUKH, TEPMOXMMHUH, BKIIOYas pOJIb M  3HAYCHHUE
TEPMOJIMHAMUYECKIX TIOTEHIIUANIOB, CIIENCTBH U3 3akoHa ['ecca;

7. XHMHYECKOE paBHOBECHE, CIIOCOOBI pacdeTa KOHCTAaHT paBHOBECHs (pa30oBble PaBHOBECHS;
OcHOBBI (PH3UKO-XUMHUYECKOTO aHaJIH3a;

8. cBolicTBa pa30aBICHHBIX PACTBOPOB; PACTBOPHI SJIEKTPOIUTOB; AIIEKTPOIHBIE MOTCHIIMAIBI U
ANEKTPOIBUKYILIUE CUIIBI,

9. KHHETHKAa XMMHYECKMX peakuuid. Karamus; (U3NKO-XMMHUUECKHE OCHOBBI MOBEPXHOCTHBIX
SIBIICHUH W JWCIEPCHBIX SIBJICHUM; BIWSHHE DPAa3IUYHBIX (AKTOPOB Ha JECTPYKIHIO JIEKAPCTBEHHBIX
BEIILIECTB;

10. croco0bI pacuera CpPOKOB TOJHOCTH, IEPUO/A MOTYIIPEBPALIEHHS JIEKAPCTBEHHBIX BEIECTB;

11. BOBMOXHOCTH  HUCIONB30BAaHMSI ~ MOBEPXHOCTHBIX  SIBJIGHWUH ISl  MPUTOTOBJICHUS
JIEKapCTBEHHBIX (popm;

12. ocHOBBI (Pa30BBIX M (M3UUECKHX COCTOSHUM TIOJIMMEPOB, BO3ZMOXXHOCTH HMX W3MEHEHHH C
LENBIO MCIIONB30BaHUs B MEIMIIUHE, (hapMalny;

13. oCHOBHBIE CBOWCTBA BHICOKOMOJIEKYJISIPHBIX BEUIECTB; (PAKTOPHI, BIUSIONINE HA
3acTyJHeBaHHE, HAa0yXaHue, CHHEpEe3NcC, KOallepBalHio, BA3KOCTh, IEPUOANIECKIE PEAKIIUI B
MeXaHH3Me IPUTOTOBJICHHSI JIEKAPCTBEHHBIX (hopM.

Ymern:

pacCYUTHIBATh TEPMOIMHAMUYECKHE (PYHKITUU COCTOSIHHS CUCTEMBI, TEIIJIOBBIC dY(D(PEKTHI
XUMHUYECKUX MPOIIECCOB; MOIB30BATHCS (HU3HUECKIUM, XUMHUECKIM 000pYyI0BaHUEM,
KOMIBIOTEPU3UPOBAHHBIMU TPUOOpPAMH; U3MEPSITH PU3UKO-XUMHUUECKHE MTapaMeTPhbl pAaCTBOPOB,
TaOyJIUpPOBaTh IKCIIEPUMEHTAJIbHBIE JaHHBIC, TPa(QUUECKH MPECTABIATh UX, YKCTPAOJIUPOBATh
JUTSI HAXOXKJACHHUS UCKOMBIX BEJIMYWH; MPOBOJIUTH SJIEMEHTAPHYIO CTATHCTHYECKYIO 00paboTKy
JKCIEPUMEHTAIBHBIX JAHHBIX B XUMHUYECKUX DKCIIEPUMEHTAX.

1. caMoCTOsATeNbHO paboTaTh C Y4eOHOM M CIPABOYHOM JIUTEPATYpOH IO (PU3UYECKOH U
KOJIIOHTHON XWMHM;

2. TONH30BATHCA OCHOBHBIMH TIPUEMaMH H METOIaMH (DH3UKO-XMMHYECKHUX HM3MEpPEHHI;
paboTaTh C OCHOBHBIMH THIIAMH TPHOOPOB, HCTIONH3YEMBIX B (PH3UYECKOM W KOJTOMTHOW XHMUU;
paccUMTHIBATh TEPMOAMHAMHYECKHE (DYHKIIMA COCTOSHHUS CHCTEMBI, TEIIOBBIE 3(PPEKTH XUMUIECKUX
MPOIECCOB; PACCUMTHIBATH KOHCTAHTHI PAaBHOBECHS, pAaBHOBECHBIE KOHIIEHTPAI[UM DPEAreHTOB,
PaBHOBECHBI BBIXOA MPOAYKTOB pEAKIWH, CTENEeHb IPEBPAlIeHHs] HWCXOIHBIX BEIIeCTB; CMeEIAaTh
paBHOBECHS B PacTBOPax;

3. cobupaTh MPOCTEHIINE YCTAHOBKHY IS TPOBEICHUS JTA0OPATOPHBIX MUCCIIETOBAHMI.

4. TalOynmupoBaTh  OKCIEpUMEHTANbHBIC  JaHHBIE, TrpauuecKd  TPEACTaBIATh WX,
HWHTEPIIOTNPOBATH, SKCTPAIIOINPOBATH JIJISI HAXOXKACHUS UCKOMBIX BEIIHYNH;

5. u3MepATh PU3NKO-XUMHUIECKHE ITapaMeTphl PaCTBOPOB;

6. TPOBOAWTH JIIEMEHTAPHYI) CTATUCTHUYECKYI0 OOpabOTKy SKCIEPHUMEHTAIBHBIX JaHHBIX B
(PMBUKO-XNUMUYECKUX DKCIIEPIMEHTAX;

7. obpabaTbIBaTh, aHATH3UPOBATh U 0000IIATE PE3yAbTAThl (HU3UKO-XUMUYECKHX HAOIIOJCHUN
U U3MEpPEHUH;

8. TPUMEHATH MOTyYeHHbIE 3HAHUS TTPH N3YUYECHUH aHAMTUYECKOH, (apmarieBTudecKon
XUMUH, ()apMaKOTHO3UH, (apMaKOJIOTHH, TOKCHKOJIOTHH, TEXHOIIOTUH JIEKapCTB.

Baagern:
WHTEpIpETAINEeH pACCUNTAHHBIX 3HAUEHUH TePMOIMHAMUYECKIX (QYHKIUH C LIETBI0
MIPOTHO3UPOBAHUS BO3MOKHOCTH OCYIIECTBIIEHUS U HAIIPABJICHUE MPOTEKAHU XUMUYESCKAX
MIPOLIECCOB; OBJIAJICHHSI METOIaMU CTATHCTUUYECKON 00paOOTKH IKCIIEPUMEHTATLHBIX
pe3yJbTaTOB B XUMUYECKUX UCCIIEIOBAHUSAX; OBJIAICHUS METOMK U3MEPEHUS 3HAUEHUI
(bu3MYECKUX BETNYHH;
MPAKTUYECKOT0 UCIOB30BaHMUs TPUOOPOB U ammapaTypbl Ipu (PU3NIECKOM aHAIHU3€E BEIIECTB.



1. MerogaMu CTaTHCTHYECKOW O0O0pabOTKM 93KCIEpUMEHTANBHBIX pe3yiabTaroB  Du3nko
XUMUYECKUX UCCIIENOBAHUM;

2. METOJUKOH OIIEHKH MOTPEeIHOCTEH (HPUIUKO-XUMUIECKUX NU3MEPEHH;

3. MerogaMu KOJIOPUMETPUH, BOJIBTAMIIEPOMETPHH, MOTEHIHOMETPUH, CHEKTPO(OTOMETPHH,
pedpakTomMeTprn, KpHOMETPUH, XpOMAaTOTrpaduu;

4. HaBbIKAMH HWHTEPIPETAllMd DPACCUYMTAHHBIX 3HAYCHWH TEPMOAMHAMHYECKHX (YHKIHMH C
LENbI0 IPOTHO3UPOBAHUSA BO3MOXKHOCTH OCYIIECTBJICHHWS W HAIIPaBICHUS IPOTEKAHUSI XUMHUYECKUX
IIPOLIECCOB;

5. TeXHUKOW MPOBEIECHUS! OCHOBHBIX (PM3HKO-XUMHUYECKUX IKCIIEPUMEHTOB;

6. TEXHHKOW 3KCIepHUMEHTAIBbHOro ompeneneHus pH pacTBOpoB mpu MOMOIIM MHAWKATOPOB U
npuOOpPOB;

7. (pUBHKO-XMMHYECKUMH METOJaMH aHaln3a BEIIECTB, 00pa3ymIINX HWCTHHHBIE PAaCTBOPHI H
JUCIIEPCHBIE CUCTEMBI;

8. HaBBIKAMH TPUTOTOBJICHHS, OIEHKOM KauyecTBa, CINOCO0AMHU IOBBIMICHUS CTaOWILHOCTH
JUCIIEPCHBIX CHCTEM;

9. HaBbBIKAMH TPOBEICHUS HAYYHBIX HCCIICOBAHUI JUIS YCTAHOBICHHS B3aUMOCBS3H (DH3UKO-
XUMHAYECKUX CBOHUCTB U (hapMaKOJIOrHIeCKOW aKTUBHOCTH.

4. CTpykTypa M coaepkaHHue IMCUMILIHHBI.

Taommua 1. Conepxanve AUCUUIUIMHBL «PHU3nyeckas M KOJUIOMJHAS XUMHS» TEpedYeHb
OIICHOYHBIX CPEJICTB U KOHTposmpyeMbix komneTeHunii (OITK-1).

Kon
. | HammeHoBaHme
HaumeHoBaHue KOHTPOJIHpYeMOii
Ne Conep:xanue pasaena OLIEHOYHOr 0
pasaena KOMIeTeHIHH
cpeacTsa
(n1u ee yacTH)
Du3uyecKkasi XUMMS
Beenenne 1. ITpenmer, 3amauu, pasaesbl, KomtoxBuym,
METO/bI, UCTOPUA Pa3BUTHA TECTUPOBAHUE,
(hU3UIECKON XUMUM. YCTHBII
1 OIIK-1
oI1poc,
nabopaTtopHbie
3aHATUA
OCHOBHBIE TOHATHSA 2.1. WpeanbHble U peajbHbIC KomnokBuym,
XHMHYECKOI Traspl. TECTUPOBAHUE,
TEPMOJIUHAMUKH. 2.2. OCHOBHBIE MOHATHUS YCTHBII
Hynesoe u nepsoe XUMHAYECKONW TEPMOANHAMHKH. ompoc
Havana 2.3. Hyneoe Hayaso 5 ’
TEPMOJIUHAMUKH. (HyMeBoii 3aK0H) J1a0OpATOPHEIC
TEPMOJIMHAMHKHU. 3aHATHA
2 2.4. TlepBoe Havaso (TepBbIii OIIK-1
3aKOH) TEPMOANHAMHUKH.
2.5. Hexkpyrosie npoiecchl.
2.6. Tepmoxumus. 3aKkoH
T'ecca.
2.7.  3aBHCHUMOCTBH TEIIOBBIX
3¢ (eKTOB OT TeMIIEepPaTypHlI.
Ypasuenue (3akon) Kupxroda.




Bropoe u Tperbe
Hayaa
TE€pPMOANHAMUKHU.
OHTponus.
XapakTepuCTHUECKHE
GyHKINH.

3.1. ®opmMyaHpPOBKU BTOPOTO
Hayana TepPMOTUHAMUKH.

3.2. DHrponus.

3.3. Tuxkn Kapno.

3.4. OOmee COOTHOILICHHE IS
MIEPBOTO ¥ BTOPOT'O Haval
TEPMOIMTHAMUKH.

3.5. U3meHeHue SHTPONHH B
pa3IMYHBIX Tpoleccax B
3aKpBITOM CHCTEME.

3.6. Tperbe Havano
TEPMOTTHAMUKH.

3.7. XapakTepucTuueckue
GbyHKINU.
TepmoguHaMuyeckue
MOTEHIMANbI. DHEePrus
I'enpmroneia (cBoOOHAS
sHeprus). Dueprus [ n66ca
(cBOOOIHAS SHTATBINSA).

3.8. TepMomuHamMuvecKue
YCIIOBUSI CAMOITPOM3BOIBHOTO
NPOTEKaHUs Iporiecca u
JOCTHIKEHUSI COCTOSIHUS
paBHOBECHSI.

3.9. XuMudeckni MOTEeHIIHAIL.
OYyTrUTUBHOCTD U

akTuBHOCTH. CTaHmapTHOE
COCTOSIHHE BEIIIECTBA.

3.10. VYpasuenus [ u60ca-
I'enpmrospua.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHble
3aHSATHUS

TepmonnHaMuka
XUMHYECKOTO
paBHOBeCHS

TepMonuHaMHUUYECKUE YCIOBUS
XMMHUYECKOT0 PaBHOBECHSI.
3aKoH AEHCTBYIOMNX Macc 1
€ro TepMOJUHAMUYECKOE
obocHoBaHue. CBI3b MEXKIY
KOHCTaHTaMU XUMHYECKOTO
paBHOBECHUSI, BBIPaKEHHBIMHU
Pa3IMYHBIMA CIIOCOOAM.
VYcnoBHas KOHCTaHTa
paBHOBecCHUs. Y paBHEHUE
HA30TE€PMBbI XUMUYECKOU
peakmuu (M30TepMbl BaHT -
l'odda). 3aBucumoctsb
KOHCTaHTbl XUMUYECKOI'0
PaBHOBECHUS OT TEMIIEPATYPHI.
Nzobapa u u3oxopa Banr -
Tl'odhda. MaTerpupoBanue
ypaBHEHUS N300apbl (M30XOPHI)
BanTt -['opda. Ocobernnoctu
reTepOreHHbIX XUMHUYECKHX
paBHoBecuii. CriocoOsI pacyera
XUMHUYECKUX PABHOBECHII.

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
0TIpocC,
nabopaTopHbBIC
3aHSATHUS




TepmoguHamMuka
(ha30BBIX paBHOBECUI

5.1. OcCHOBHBIE MOHSTHS.

5.2. TepmoauHaMUYeCKue
ycioBus (pa30BOTO PaBHOBECHS.
5.3. TIpaBuno ¢a3 ['u6bca.
5.4. da3oBble MEPEXOBI.

5.5. OaHOKOMIIOHEHTHEIE
3aKPBITHIC CUCTEMBI.

5.6. YpaBuenue Knaneiipona
- Knayswnyca.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHble
3aHSATHUS

PaBHOBecHsI TBEpBIX U
KUIKUX (a3 B
JIBYXKOMIIOH €HTHBIX
cucremax

6.1. OcHOBHBIC TTOHSTHS.
6.2. JlmarpaMMBbl COCTOSIHHS
OMHAPHBIX CUCTEM -
AuarpamMmmal IJIaBKOCTH.
6.2.1. bunapubie
CHCTEMBI HEM30MOpP(HHO
KPUCTAJUIUN3YIOUIUXCA BECIICCTB
C MpOCTOU

IBTEKTUKOU (HEe 00pa3yromx
XUMHWYECKUEC

coenuHeHns). 6.2.2.

Cucremsl u3
KOMITOHEHTOB, HCOI'PaHUYCHHO
pacTBOPUMBIX APYT B Apyre
(KpHCTaTTU3UPYIOIIUXCS
U30MOp(GHO) KaK B
KHUJKOM, TaK U B TBEPJIOM
COCTOSIHUH, HE
00pa3yIonmx XUMHIECKUX
COCIMHEHUN.

6.2.3. Cucremsl ¢
HEOrpaHUYEHHOW B3aMMHOMN
PacTBOPUMOCTHIO KOMITOHEHTOB
B JKHJIKOM COCTOSTHHH, HE
00pa3yIONMX XHMIYECKIE
COCITMHEHHSI.

6.2.4. Cucremsl,
KOMITOHEHTBI KOTOPBIX
00pa3yIoT yCTOWIUBEIE
(nnaBsimuecss KOHTPYIHTHO)
XMMHYECKUE COCTUHEHUSL.
6.2.5. Cucremsl,
KOMITOHEHTBI KOTOPBIX
00pa3yloT HEYCTOWYHMBBIC
(nnaBsimuecss THKOHTPYIHTHO)
XMMHYECKUE COCTMHEHUSL.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbIe
3aHSATHUS

PaBHoOBecud xxuakuit
pacTBop -Tap B
JIByXKOMITOHEHTHBIX
3aKpPBITHIX CUCTEMAX.
PactBopsl

7.1. OCHOBHBIC TIOHSITHA.
7.2. Knaccuduxkarms
OMHAPHBIX KUAKUX PACTBOPOB.
7.3. 3axoH Payns u ero
TEPMOAMHAMUYIECKOE
obocHoBanue. 7.4.
3aBHCHMOCTD JaBICHUS
HACBIIIICHHOTO T1apa HaJ|
pacTBOpPOM OT COCTaBa
pacTtBopa. 3aKOHBI
KonoBanoga.
7.5. B3auMoCBS3b COCTAaBOB

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATHUSA




PaBHOBECHBIX JKUIKOH (a3bl 1
napa B OMHapHBIX CHCTEMAaX
MOJHOCTBIO B3aUMHO
PacTBOPUMBIX YKUIKOCTEH.
[IpaBuio peruara. 7.6.
OCHOBHBIE TUIIBI AUATPAMM
kurenus (P = const) u
nuarpamm ynpyroctu napa (T =
const) A1 OMHAPHBIX CHCTEM
MOJTHOCTBIO B3aUMHO
PacTBOPUMBIX JKHJIKOCTEH.7.8.
[leperonka u peKTHHUKALIHSIL.

bunapusle cmecu
JKUJIKOCTEH C
OrpaHUYECHHOU
B3aUMHOU
pacTBOPUMOCTBIO

8.1. buHapHbIe CUCTEMBI, B
KOTOPBIX B3aUMHas
pacTBOPUMOCTD JKUAKOCTEN
YBEJIUYUBAETCS C POCTOM
TeMIIepaTypBhl.

8.2. buHapHbIe CUCTEMBI, B
KOTOPBIX B3aUMHas
pPacTBOPUMOCTD KUJIKOCTEN
YBEIIUYUBAETCS C
MTOHIKEHUEM TeMITepaTypBhI.
8.3. buHapHbIe KUAKHE
CUCTEMBI C BEpXHEW M HUYKHEHN
KPUTHYECKIMH TeMIIepaTypamMu
PacTBOpEHUS.

8.4. PaBHOBecHOe JaBiieHHE
HACBIIICHHOT O IIapa HaJl
CMECBHIO JIBYX KUIKOCTEH, HE
PacTBOPSIOIINXCS
HEOTPaHUYEHHO APYT B JIPYTeE.
8.5. Ileperonka ¢ BOASIHBIM
1apoM.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbIe
3aHATUA

Pacnipenenenue
TPEThETO KOMIIOHECHTA
MEXITy TBYMS
HECMEIIMBAIOIMMHUCS
KUIKAMHA (pazamu.
OKCTpakius

9.1. 3akoH paclpenencHus
Hepucra. Koncranra
pacrpeneneHus.

9.2. DOKcTpakmus.
Koaddurmment pacrpenencuaus.
Crenens u3Biedenus (hakrop
W3BJICYCHUS, TIPOIIEHT
skcTpakmnun). akrop
pas3zeneHust IByX BEIIeCTB.
VYcnoBus pa3aeneHus AByX
BenlecTB. KoHcTanTa
sKcTpakuuu. BnusHue
pa3IYHBIX PaKTOPOB HA
MIPOIIECCHI IKCTPAKIIUU
(BnustHEE 0OBbEMa IKCTpareHTa
Y YHCTIa TTOCTIEN0BaTeTbHBIX
SKCTpakuuii; Bnusaue pH
BOJIHOM (pa3bl; UCTIOIH30BAHKE
MaCKUPYIOIINX areHTOB;
B3aMMHOE BITUSTHUE
3KCTPArupyeMbIX

BEIIECTB; MOJIaBJICHUC
akcTpakiun). [lpumenenue
AKCTPAKINH B (papmanuu.

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
oTpoc,
1abopaToOpHbBIC
3aHSATUS




10

CaoiicTBa
pa3z0aBICHHBIX
pacTBOpoB

10.1. KommuratuBHbie
CBOMCTBa PacTBOPOB.

10.2. TloBsiieHue
TEMIIEpaTypbl KATICHUS
pactBopa

HEJIETYy4Yero BellecTBa 1o
CPaBHEHHIO C

TEMIIEPATYPOU KUIICHUS
YHCTOT'O PACTBOPUTEISL.
O0yIHOCKOIHS
(30ynuometpus).

10.3. Tlonmxenue
TEMIIEpaTyphbl 3aMep3aHus
pacTBopa HeJleTy4ero BellecTBa
10 CPAaBHEHHUIO C

TEMIIEPATYPOU 3aMep3aHusl
YHCTOT'O PACTBOPUTEIIS.
Kpurockomnus. 10.4.
OO6patHBIN 0CMOC.
VYnbrpadunbTparys.
10.5. Ompenenenue MOIAPHON
Macchl pacTBOPEHHOI'O
BEIIIECTBA [0 OTHOCUTEIBHOMY
YMEHBIIICHHUO

JIABJICHHSI HACBHIIIIEHHOTO TIapa
PacTBOPHUTENS HaJl pACTBOPOM.
10.6. PacTtBopmMOCTb Ta30B B
JKUIKOCTSIX. 3aKkoH | eHpu.

OcmMmoc.

OIIK-1

Komnoxsuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHble
3aHSATHUS

11

PaBHoBecns B
pacTBopax
AJICKTPOTUTOB

11.1. IIpoBOgHWKH IIEPBOTO H
BTOpOT'0 poOJa.

11.2. Teopus
SJIEKTPOITUTUYECKON
JIUCCOTTHAITIH

C. Appennyca.

11.3. 3akon pa3BeneHus
OcTtBanpa.

11.4. AKTHUBHOCTb U

K03 pUITMEHTHI aKTHBHOCTH
anekrponutoB. 11.4. HWonnas
cuta (MOHHAs! KPETOCTh )
pactBopa.

11.6. Teopus CUIbHBIX
anekTponuToB Jlebast u
X¥OKKeNs (CTaTUCTHIecKast
TEOPHS PACTBOPOB CHITHHBIX
3JIEKTPOJIUTOB).

OIIK-1

Kommoksuym,
TECTUPOBAHUE,
YCTHBIN
oTpoc,
nabopaTopHbIC
3aHSATUS

12

[Iporonutnueckue
paBHOBECHS B BOAHBIX
pacTBopax cnadbIx

3JIEKTPOIUTOB.

Bydepusie cucremsl

(pactBOpHI)

12.1. IIporonutuyeckue
paBHOBeCHS B BOIHBIX
pacTtBopax.

12.2. IIporonutuyeckue
paBHOBeCHS B HEBOJTHBIX
pacTBOPUTENSX.

12.3. PaBHOBecus B
pacTBOpax KHUCIOT U
OCHOBaHHH.

Koncranra kucnornoctu u pH
PacTBOPOB CIIa0BIX

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATHUSA




kucnot. Koncranrta
ocHoBHOCTH 1 pH pacTBOpOB
cI1a0bIX OCHOBAHUA.

12.4. T'mpponus. Koncranra u
CTeleHb THAPOIIN3a.
Beruucnenue 3nauenuii pH
pacTBOpPOB coJEld,
MOJBEPTAIOLIUXCSI THIPOITU3Y.
12.5. BydepHbie cucTeMbl
(pactBOpBI). 3HaueHus pH
Oy{QepHBIX PacTBOPOB.
Bydepnast cucrema,
coJieprkalas ciadyro KHCIOTY
u ee coib. bydepnas cucrema,
cojieprkarias ciadoe
OCHOBaHHE U €T0 COJb.
bydepnas emkocts. 3HaueHue
Oy epHBIX CHCTEM.

13

PactBopsl
3JIEKTPOJIUTOB B
HEPABHOBCCHBIX
YCIIOBUSIX.
DIEKTPOIPOBOTHOCTH
pacTBopoB
AJIEKTPOIUTOB

13.1. CKOpoCTh ABMKCHHS
HOHOB B pactBope. Yncna
MepeHoca HOHOB.
13.2.YnenpHas
3JICKTPOIIPOBOIHOCTh
(ynenbHas

3JICKTPUYECKasl IPOBOJAUMOCTB )
pacTBOpoOB

3JIEKTPOJIUTOB.

13.3. DxBuBasmeHTHas U
MOJISIpHAS
3JIEKTPOIIPOBOAHOCTD
(amexTpudeckas
MIPOBOAMMOCTD) PACTBOPOB
3JIEKTPOJIUTOB.

13.4. 3akoH HE3aBHCHMOTO
IBrKeHns noHoB Kombpayta.
[IpenenbHbIE TOABIKHOCTH
HOHOB.

13.5. IlpumeHeHHE TCOPHH
CHJIBHBIX DJIEKTPOJIUTOB JIJIs
00BSICHEHUST 0COOEHHOCTH
AIIEKTPOITPOBOIHOCTH
pacTBOpPOB.

13.6. OcobenHoctu
AIIEKTPOITPOBOIHOCTH
pacTBOpoOB

3JIEKTPOIUTOB B HEBOJHBIX
PaCTBOPHTEIISIX.
O0pazoBaHUE NOHHBIX
aCCOITUATOB.

13.7. Omnpenenenue
3JIEKTPOIIPOBOAHOCTH
pacTBOpOB.

13.8. Ilpumenenue meroga
3JIEKTPOIIPOBOAHOCTH
(KOHIZYKTOMETPHH) IS
OIIpENIEIICHUs CTEIeHH,
KOHCTAHTHI H

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHATUA




TEPMOJUHAMUYECKHX
XapaKTepUC-THK

polecca JUCCOLUalN
CJ1a00Tr0 AIEKTPONIUTA.

13.9. Ilpumenenue
KOHJYKTOMETPHUH IS
ompeeneHus

KOHLIEHTPAIIUN PACTBOPEHHBIX
BEIIECTB.
Konaykromerpuueckuit aHamm3
IS OTIpEJIeTIEHHS
KOHLIEHTPAIIUU PACTBOPEHHBIX
BEIIECTB.
Konaykromerpuueckuii aHamms
(npsmas

KOHJIyKTOMETpHUS,
KOHJJyKTOMETPUYECKOe
TUTPOBaHHE)

14

DNEKTPOTHBIE
IMOTEHIMAIBI 1
3JIEKTPOJBHKYIIIHNE
cuisl (B/1C)

14.1. OcHOBHEBIE TIOHSTHS.
14.2. Mexaau3m
BO3HUKHOBCHUS SJICKTPOIHOI'O
noTeHIana. JIBoiHou
3JIEKTPUYECKUHN CITOM.

14.3. 3asucumocts IJIC
rajJbBaHUYECKOTO DJIEMEHTA OT
AKTUBHOCTEW peareHTOB.
Ypasuenue HepHcra.

14.4. Knaccudukarius
00paTUMBIX 3JICKTPOIOB.
VYpaBuenusa HepHera nnis
MOTEHITHAIIOB JIEKTPOIOB
MIepBOro, BTOPOTO oA,
OKHCITUTENHHO-
BOCCTAHOBHUTEIHHBIX H
MeMOpaHHBIX (FOH -
CEIIEKTUBHBIX ) DJIEKTPOJIOB.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHATUA

15

DIEKTPOXUMUUYECKIC
(TaTTbBaHUYECKHC)
AJIEMEHTHI U TIETIH.
IToTenumomerpust

15.1. Xumunueckue
raJlbBaHMYECKUE LIEIH.
15.2. KoHUEHTpalMOHHbIE
raJlbBaHMYECKUE LIEIH.
15.3. duddy3uoHHBIH
MOTEHIHA.

15.4. Omnpenenenue
TEPMOJUHAMUYECKUX
XapaKTePUCTUK

Y KOHCTAHT paBHOBECHUS
peakLuii Ha OCHOBaHUH
n3mepenuit JJ1C
raJlbBaHMYECKUX LeMeH.
15.5. Ilpumenenue
n3mepenuit JJ1C
raJIbBaHMYECKUX
3JIEMEHTOB ISl ONIPEACICHUS
KOHI[EHTpAaIHi

pactBopos. IloTeHmomerpust
(npsimast

MIOTEHIIMOMETPUS,

OIIK-1

KosmokBuym,
TECTUPOBAHUE,
YCTHBIN
oTIpocC,
n1abopaTopHbBIC
3aHATHUS




MOTCHIIMOMETPHYECKOE
TUTPOBaHUE).

15.6. Hzmepenue J/1C
raJbBaHUYCCKUX JICMCHTOB.
15.7. XuMuueckue UCTOUYHUKU
TOKa. TOIIMBHbBIE

SJIEMEHTHI.

15.8. DnexrpoxuMuyecKas
KOppO3us METAJIOB. MeToabl
3aIIUTH OT KOPPO3HUH.

Kuneruka 16.1. OcHOBHbIE MOHATHS. Konnoxksuym,
XUMHYECKUX peakuuit | 16.2. dopmanbHas } TeCTHpOBAHHE,
XUMHYECKas KHHETHKA peaKiuii N
s YCTHBIN
ra3oBoi (haze: KHHETHYECKU onpoc,
HeoOpaTUMBIE PEaAKIINH nabopaTtopHbIe
MIEPBOT0, BTOPOT'O, TPETHETO, O —
JIPOOHOT 0, HYJIEBOTO
TopsiJIKa.
16 16.3. Meroms! onpeencHus OIIK-1
TIOPSIJIKA PEAKITIH
(uHTETpaAJBHHBIE,
nuddepeHiuaibHbIe).
16.4. dopmanpHas KHHETHKA
HEKOTOPBIX CIIOXKHBIX
peaxinii: oopaTUMEIE,
napaJiesbHbIe,
MIOCJIEIOBATEIbHEIE,
CONPSKEHHBIC PEaKITHH.
3aBHCHMOCTH 17.1. TIpasumo Bant - T'odda. KosmokBuym,
ckopocTu xumudeckoir | 17.2. YpaBHeHue AppeHuyca. TECTHPOBAHNE,
peaKIuu OT 17.3. OmpenencHre SHEPTHH "
TEeMITePaTyphl AKTUBAIIUHU U YCTHBIH
MPEAAKCIOHEHIHATIEHOTO ompoc,
17 MHOXXHUTENS YpaBHEHHS OIIK-1 nabopaTtopHbie
Apperuyca. 3aHATHUS
17.4. CBs3bp ME&XIY
koapurmmentom Bant - ['odhda
u
SHEPryuM aKTHUBAIIHH.
Oo6mme Teopun 18.1. Teopus akTUBHBIX KomnokBuym,
XUMUYECKOW KUHETUKU | CTOJIKHOBEHUU. ['mmoresa TeCTHpPOBaHHNE,
AppeHuyca 0 CylleCTBOBAHUHI o
AKTUBHBIX MOJICKYII. YCTHBIHN
Teopust akTUBHBIX OMHAPHBIX ompoc,
CoyIapeHuii. n1abopaTopHbIe
[TpuHIUI CTAMOHAPHBIX S AESITHSE
(KBa3mWCTAIMOHAPHBIX)
18 COCTOSIHUM. OIIK-1

18.2. Teopus nepexoqHoro
cocTosiHusl. OCHOBHBIE
MOJIOXKEHUS U JOMYILCHUS
Teopur. OCHOBHOE
ypaBHEHHUE TEOPHH.
TepmonnHamuueckas
(kBa3uTEpMOAMHAMHUYECKAS)
(hopMa OCHOBHOTO




YpaBHCHUA TCOPUU.

Kuneruka peakuuit 19.1. OcobeHHOCTH KUHETHKH KoutokBuym,
HEKOTOPBIX THUIIOB peakuuii B pacTBopax. TecTHPOBaHHE,
19.2. Kuneruka o
. YCTHBIN
(hOTOXMMHYECKUX PEAKIIHH.
19 19.3. OOGumwme ocobeHHOCTH OIIK-1 01Ipoc,
paauaMoOHHO-XUMHUYECKUX nabopaTopHbIe
peakuui. 3aHATUA
19.4. OcoOeHHOCTH KHHETHKH
LEMHBIX PeaKIuil.
Kunernka 20.1. OcHoBHbIE cTaAUN Komnoksuywm,
reTepOreHHbIX TEeTCPOIr€HHBIX IMPOLECCOB. TECTUPOBAHUE,
HPOIIECCOB 20.2. Ouddyszus. 3akoHbl yeTHbiii

®uka. Kosdpunpent

i dy3un. OHpoc,

20 20.3. Indhdhy3roHHas KHHETHKA OIK-1 nabopaTopHbIe
NpY CTAHOHAPHOM e —
cocTostHAH ¢ Hy3HOHHOTO
noroka. 20.4. OcoGeHHOCTH
IIPOTEKAHMS PEAKLIVM B
TBepaoH (asze.

TonoxumMu4eckne peakiuu.
Kunernka 21.1 OcHOBHBIE NOHATHS. Konnoksuym,
AJIEKTPOXUMHUIECCKIX 21.2. 3aKOHBI HIEKTPOIH3a TECTHPOBAHKE,
MPOIECCOB ®dapajes. CTHBLH

21.3. CxopocTh Yy

3JEKTPOXUMHUIECKUX PEaKIUil. oIpoc,

21.4. Tlomspuszamus nabopaTopHbBIC

21 JJIEKTPOJIOB. OIIK-1 SIS
21.5. BiusgHue Temmnepatypsl
Ha CKOPOCTh
INEKTPOXUMHUUECKUX PEAKIIHH.

21.6. Tlomsaporpadwus.
21.7. AmIepoMeTpHuIecKoe
TUTPOBAHHUE.
21.8. Kymnonomerpus.
Karanus 22.1. OcCHOBHBIE IOHATHS. KomnokBuym,
22.2. OCHOBHBIE 0C06CHVHOCTI/I TECTHpOBAHKE,
KaTaJIUTHYECKUX PeaKkLni. .
. YCTHBIN
22.3. T OMOTreHHBII KaTalus.
I'oMoreHHOKaTanTUTHYECKHE ompoc,
PEaKIMU C y4aCTHEM OHOTO U nabopaTopHbBIC
JBYX UCXOIHBIX § 3AHSTHS
BemecTs. KrucnorHo-ocHOBHON
KaTaJu3 B
22 pactBopax. [lonstue o OIIK-1

METaJIOKOMITJIEKCHOM
KaTaJIn3e.

22.4. @®epMeHTATUBHBIM
karanu3. CyluHocTh
(hepMEHTATUBHOTO KaTau3a,
KHHETHKa

(hepMEeHTAaTHUBHBIX PEAKIUH.
22.5. T'ereporeHHsIi KaTanus.
OCHOBHBI€E TOHSTHSL.




Kunernueckue ocobeHHOCTH
reTepOreHHO
KaTAIUTHYECKUX PEaKLUH.
Teopuu rereporeHHoro
KaTaiu3a (MyJIbTUIUICTHAS
teopus A.A. bananauna,
TeOopHsl aKTUBHBIX aHcaMOJIeH
H.U. Kobo3zeBa,
3JIEKTPOHHAs TEOPHUs).
CoBpemMeHHBIE TeHICHITUN
pa3BUTUS TEOPUI
TeTEepOreHHOr0 KaTaln3a.

Kosutonanasg xumus

23 | Ilpenmer, 3aga4u u 23.1. OcHOBHBIE ATAIBI
METOJbI KOJJIONTHOM Ppa3BUTHUS KOJUIOUTHON XUMUH. Komnoxsuywm,
XUMUHU Ponb oTeyecTBEHHBIX U TECTUPOBAHUE,

3apyOCKHBIX YICHBIX B YCTHBIH
Pa3BUTHUN KOJUIOWIHOW XHMHUHU

(A.B. Iymanckwit, B. OtK-1 onpoc,
OctBanba, H.II. ITeckos, IT.A. 1abopaTopHeIe
Pebunnep). 3navenne 3aHATHUA,
KOJUIOMTHOM XUMHH B 3K3aMEH.
pa3BUTHH (papMalvH.

24 | Nucnepcusie cuctemsl | 24.1. CrtpyKTypa AMCIIEPCHBIX

cucreMm. JlucriepcHas dasa,

mucriepcHast cpena. CTerneHn

JHCIIEPCHOCTH.

24.2. Knaccudukaius

JHCIIEPCHBIX CUCTEM: T10

arperaTHOMY COCTOSIHUIO Komnoxsuym,
JUCTIEPCHOM (hasbl U TECTUPOBAHUE,
JUCIIEPCUOHHOM Cpefbl, IO YCTHBIH
XapakTepy

B3aUMOJICHCTBHUS TUCIIEPCHOM OTK-1 onpoc,
baser ¢ n1abopaTopHbBIC
JIMCTIEPCHOHHON CpeIon, 10 3aHATHA,
IIOABUXXHOCTHU JK3aMEH.
TUCTIEPCHOM (hasbl.

24.3. Meronpl NOAy4YEHUS U

OYHMCTKH KOJUTOUIHBIX

pacTBopoB. uanus,

IIEKTPOINAIIHU3,

yIbTpaQuIbTpaLus.

25 | TepmognHaMuKa 25.1. TepmonnHaMuKa Komioksuym,
MTOBEPXHOCTHBIX MOBEPXHOCTHOI'O CJIOSL. TECTHPOBAHNE,
SIBJICHUM IToBepxHOCTHAs SHEpPruUs o

I'n66ca 1 moBepxHOCTHOE YCTHBIN
HaTsHKeHne. MeToibl OIIpoC,
OIpeieIeHNs] TOBEPXHOCTHOTO nabopaTtopHbie
HaTshkeHus. KpaeBoit yron OIIK-1 3aHATHS,
CMayUBaHU.

DK3aMEH.

3aBHCUMOCTb IOBEPXHOCTHOI'O
HaTSDKEHHUS OT

Temiiepatypsl. CBs3b
MIOBEPXHOCTHOM SHEPTUU
['u66ca 1 NOBEpXHOCTHON




SHTAIBIUU. DHTAIBITUSL
CMauyuBaHus 1 KO3 pument
TUAPO(GUIBLHOCTH.

25.2. Tepmomunammuxa
MHOI'OKOMITOHEHTHBIX CHCTEM C
Y4ETOM IIOBEPXHOCTHOMN
SHEpruu. AACopOIus Ha
rpanulie pasznuena as.
IToBEepXHOCTHO-aKTUBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIC
BelecTa. M3orepma
MTOBEPXHOCTHOT'O HATSIKCHMSI.
YpaBHeHue

[IIumkoBcKoro.
IToBepXHOCTHAsI aKTUBHOCTb.
IIpaBumo [Jrokmo-Tpaybe.
25.3. MonekynspHbie
MEXaHU3MBbI aJICOPOIUY.
OpueHTarms MOJIEKYII B
MIOBEPXHOCTHOM CIIO€.
OmpeneneHune TIONIa I,
3aHUMAaeMON MOJIEKYJOH
MOBEPXHOCTHO-aKTHBHOT'O
BEIIIECTBA B HACHIIIICHHOM
aJICOPOIIMOHHOM CII0€, U
MaKCHMAaJIbHOM TMHHBI
Moiekyisl [TAB.

25.4. TepMmoamHAMUYECKUH
aHaJu3 a7CcopOIIHH.
M36pITOuHAS amcopOmms
I'u66ca. YpaHeHHe
H30TepMBI ancopommu ['nboca.
N3mepenue

azicopOImy Ha TPaHMIIax
paszzena TBepAOe TeJo -

ra3 ¥ TBEPHIOE TENO - KUIKOCTb.
DaKTopHl,

BIIMSFOINNE Ha a7CcOPOITHIO
ra30B ¥ PaCTBOPEHHBIX
BemecTs. MOHOMONEKYISIpHas
azcoporus,

YpaBHEHUE U30TEPMBI
ancop6mmu Jlerrmiopa,
OpelHmnxa.
ITonumonexynspHas
azicopOIus.

Kamunnsiprast koHeHcanus,
abcopOrus,

XEeMOCOpOIIHS.

26

MonekynsipHo-
KUHETUYECKUE U
OITUYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM

26.1. bpoyHoBcKoOE
nBUxkeHue, muddysus,
OCMOTHYECKOE
JaBJICHHE.

26.2. CegumMmeHTalus.
CenuMeHTallMOHHAS
YCTOMYHBOCTH

U CeMMEHTALHOHHOE

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATHS,




paBHOBecHE.
CeauMeHTaLMOHHBIA METOI
aHaJIM3a.

26.3. Paccesune u
TIOTJIOIICHUE CBETa. Y paBHEHUE
Panes.

OK3aMCH.

27

Crpoenue u

3JIEKTPUYECKUM 3apsiz
YaCTUL] IUCIEPCHON

(hasbl.

DNEeKTPOKUHETHIECCKIE

SIBJICHUS

27.1. TIlpupona
3JIEKTPUYECKUX SIBJIICHUM B
JTUCTICPCHBIX

cucremax. MexaHusm
BO3HHUKHOBCHUA
3JIEKTPUUECKOro 3apsiia Ha
rpaHulle pa3jena AByX

(haz. CtpoeHue JBOWHOTO
3JIEKTPUIECKOr0 CIIOSL.
Munema, CTpoeHUE MULIEIUIBI
307151, 3aps u
3JIEKTPOKUHETUYECKUM
MOTEHIIH AN KOJIJIOUTHOM
YaCTHULBL.

27.2. BnusHuE 3JIEKTPOIUTOB
Ha 3JIEKTPOKUHETUYECKUN
NoTeHIMan. SIsnenue
repe3apsAnKy B JUCIIEPCHBIX
CUCTEeMax.

27.3. DICKTPOKUHETUYCCKUE
SIBJICHUSL. DJEKTpodopes.
CBs13b 2eKTPOHOpPETHIECKOM
CKOpOCTH

KOJUTOMIHBIX YACTHII C FIX
3JIEKTPOKHHETUIECKUM
MOTCHIHAIOM (YpaBHEHHE
T'enbmromnbua -

CMOITyX OBCKOT0).
OnexkTpodopeTuaecKas
TTOIBIYKHOCTb.
DNeKTpOPOPETHIECKIE METOIBI
HCCTICIOBAHMS B (hapMaIivH.
27.4. DnekTpoocMoc.
DIEKTPOOCMOTHYECKOE
M3MEepeHne
AJIEKTPOKUHETHIECKOT O
notennuana. [Ipaktuyeckoe
MIPUMEHEHHE TIEKTPOOCMOCa B
(hapmarmn.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbie
3aHATHS,
IK3aMEH.

28

Y cToUnuBOCTE U
KOaryJIsus

AUCIICPCHBIX CUCTEM

28.1. Kunermdeckas n
TepPMOAMHAMUYECKAS
YCTOMYMBOCTH TUCTIEPCHBIX
cucteM. Arperamus u
CeIMMEHTAIHAS YaCTHI]
muctiepcHol ¢aspl. DakTopsl
ycroiuuBoctu. Koarynsauus u
¢dakTopsl, ee

BhI3bIBaromue. Kunernka
Koarynsiuud. MeaneHHas

u ObIcTpas koarynsius. [Topor
KOAryJsiuu, €ro

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTopHbIe
3aHATHS,
HK3aMEH.




onpezenenue. [Ipasuno
ITynsue-I'apau.
YepenoBaHue 30H KOATYIALINH.
Koarynsmus 3omeit
CMECSIMH 3JIEKTPOIIUTOB.
28.2. TemeoOpa3zoBanue
(>kenmaTHHUPOBaHHE).
Konnoungnas 3ammura.
T'erepokoarymnsuusi.
IlenTm3amusi.

28.3. Teopuu xoaryasuu.
AJIcOpOLIMOHHAS TEOPHS
Opeitngnuxa. Teopus
YCTOWYMBOCTH JIUCTIEPCHBIX
cucreMm Jlepsruna-Jlannay-
DepBes-OpepoOexa.

29

Pasurnie xiaccnl

JUCTICPCHBIX CUCTEM

29.1. Anposonu u ux
cpoiicTBa. Ilomyuenue,
MOJIEKYJISIPHO-KUHETHYECKIE
CBOIICTBA.

DNEeKTPUIECKUE CBOMCTBA.
ArperatuBHasg
YCTOMYMBOCTD U (haKTOPHI, ee
OIIpeNeNsIomue.
Paspymenue. [Ipumenenue
a’po3oIie B hapMarium.
29.2. Tlopomku u ux
cBoiicTBa. ClieXkMBaeMOCTb,
IpaHyJIMPOBaHUE U
PacIbUIIEMOCTh TOPOIIKOB.
IIpumenenue B hapMarum.
29.3. CycrneH3uu u UxX
cBoiicTBa. [lomyuenue.
YceTolunBOCTh U
OTIpEEIIIONIHE €€ (DaKTOPHI.
DNOKyIALUSL.
CenuMeHTaIIMOHHBIN aHAIN3
cycnensuil. Ilensr. IlacTel.
29.4. OMynbCUU U UX CBOMCTBA.
ITonyuyenne. Tunst
AMYJIbCUNA. DMYIbIaToOphl U
MEXaHH3M HX IEHCTBHSL.
O6pamenue ¢a3 IMyIbCUN.
Y cToM4nBOCTh AMYJBCUH U €€
HapyuieHue. @akTopbl
YCTOMYUBOCTU 3MYJbCHIA.
Koamnecuenmus. CeoiicTBa
KOHLIEHTPHUPOBAHHBIX U
BBICOKOKOHLIEHTPHPOBAHHBIX
sMynbcuid. [Ipumenenue
CYCIIEH3UH U SMYJIbCUI B
dhapmanmu.

OIIK-1

Komnoksuywm,
TECTUPOBAHUE,
YCTHBIN
orpoc,
nabopaTtopHbIe
3aHATHS,
IK3aMEH.

30

Munenspssle

AUCIICPCHBIC CUCTCMbI

30.1. KomrouaHbie CUCTEMEI,
00pa3oBaHHEIC
ITOBEPXHOCTHO-aKTUBHBIMU
BEILECTBAMH.

30.2. MunemiooOpa3oBaHue B

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
orpoc,




pactBopax MITAB.
TepmoguHamMuka
MUIEII000Pa30BaAHMSL.
Kpurndeckast KOHIICHTpaIus
MUIIEIII000pa30BaHMS,
METOJIbI €€ OMPEICTCHHS.
30.3. ConrobOunnzanus u ee
3HaYeHHe B (apMaluu.

30.4. MunemisapHsie
KOJIJIOUTHBIC CUCTEMBI B
(hapmarmu.

nabopaTtopHbIe
3aHATHUS,
9K3aMeEH.

31

BricokomornekynsapHbIe
coequaenus (BMC) u
HX PacTBOPbI

31.1. MonekynspHbie
KOJUIOHTHBIE CUCTEMBI.
Meronasl

nony4dennst BMC. Knaccer
BMC.

31.2. CsaoiicTBa NOIMMEPHBIX
nemneil. ['mOKocTh 11emei
nojuMepoB. BHyTpeHHee
BpaIllcHUE 3BCHBEB B
Makpomonekynax BMC.
31.3. Kpucraminaeckoe u
amopdHuoe cocrosiaue BMC.
31.4. HabGyxanue u
pactBopenrne BMC. MexaHn3m
HaOyxanus. TepMonnHamMuKa
HaOyXaHUS U

pactBopenus BMC. Brusane
pasITUYHBIX (aKTOPOB

Ha CTCICHh HaOyXaHwsI.
JInoTrponHbIe pAIBl HOHOB.
31.5. Peomorngeckoe
cBoiicTBa pactBopoB BMC.

Y nenpHas1, mpuBeneHHas 1
XapaKTepUCTUYEeCKas
BSI3KOCTh. Y paBHEHUE
IlItayaunarepa u ero
momudukamnus. OnpeneacHne
MOJISIPHOM Macchl

rmonuMepa
BHCKO3UMETPUIECKIM
METOJIOM.

31.7. IlomumepHsbie
HEDIIEKTPOJIHUTHI 1
TTOJTUAJICKTPOIHTHI.
[HommampomuThrI.
W3oanexrpuueckas Touka
onuamMQOIUTOB U METOJIBI €€
OTIpeIeIeHNS.

31.8. Ocmoruueckue
cBoiicTBa pactsopos BMC.
OcMoTHYECKOE 1aBIICHNE
PacTBOpOB MOJIMMEPHBIX
HeaneKTponuToB. OTKIOHEHHE
oT 3aKkoHa BaHr -

Todda. Ypasuenue ["annepa.
Onpenenenue

OIIK-1

Komnoksuym,
TECTUPOBAHUE,
YCTHBIN
oTpoc,
nabopaTopHbBIC
3aHSTHS,
HK3aMEH..




MOJISIPHOM MacChl MOJIMMEPHBIX
HE3JIEKTPOJIUTOB.

MemMOpaHHOE paBHOBECHE
JloHHaHa.

31.9. ®axkrTopsl yCcTOMUHUBOCTU
pactBopoB BMC.
BricanuBanue, noporu
BbICaUBaHus. JInoTponHsie
PpAABI HOHOB. 3aBUCHUMOCTD
MOPOT'OB BHICAJIMBAHUS
nonuampoauToB ot pH cpenbl.
31.10. Koaueparus.
MuxkpokoatiepBalus.
buonoruueckoe 3Ha4eHuUE.
MukpoxkarcyJmpoBaHue.
31.11. 3actrynneBaHue.
Bnusinue paziuuHbIX (GakTopoB
Ha

CKOpPOCTb 3aCTyTHEBaHUSI.
Tukcorponus cTyaHen

u reneii. CuHaepesnc CTyaHei.
Crynau B

bapmaryn. {uddysus u
MEPUOINIECKHE PEAKITHH

B CTYIHSIX U TelsiX.




Tabauna 2. O61mas Tpya10eMKOCTb IMCHUILIHHBI COCTaBJsIeT 6 3a4eTHBIX eAUHUIL (216

aKaJIeMHYECKHUX YaCOB)

BU/J PABOTBI TpyaoeMKoCTb, 4achl
3 cemecTp | 4 cemecTp Bcero
OO0uasi Tpy10€eMKOCTb AUCHUILIMHBI (B Yacax) 108 108 216
KonTakTHas padora B yacax: 54 54 108
Jlexuuonnsle 3ansaTus (JI) 18 18 36
[Ipaxtueckue 3anstus (113) He He -
MIPELYCMOTPEHBI | MPEAYCMOTPEHBI
Cemunapckue 3ansatus (C3) He He -
NpeayCMOTPEHbBL MpeayCMOTPEHBL
JlabopaTtopusie paboTs (JIP) 36 36 72
CamocrosiTesibHas padoTa (B yacax) 54 27 81
PacuerHo-rpaduueckoe 3amanue (PI'3) He He -
MpeayCMOTPEHO NpeayCMOTPEHO
Pedepar (P) He He -
NpeTyCMOTPEH NpeTyCMOTPEH
Occe (D) He He -
MPEIYCMOTPEHO | NPEIyCMOTPEHO
KonTtposnsHas padora (K) He He -
MPEIYCMOTPEHO | NPEIyCMOTPEHO
CamocTosITeNbHOE U3YyYEHHE PA3/IEI0B 54 27 81
Kypcosas paoora (KP) - - -
Kypcogoii npoexT (KII) - - -
IloaroTroBka W MNPOXOKIEHHE TNPOMEKYTOYHOM - 27 27
arrecTaunu (KOHTPOJIb)
Bua npomeskyTo4HOI aTTecTanuu - IK3aMeH IK3aMeH

HGKHI/IOHHBIC 3aHATHUA

Taoauua 3. JleknuoHHbie 3aHATHSA

Ne HaumenoBanue paszaena | Conepxanue pazjena
1 2 3
duznyeckas XUMUA
1. | Jexmus 1 1. [Ipenmer, 3amaumn, pa3aensl, METOBI, HCTOPHS Pa3BUTHS (PU3NIECKOM

BBeaenne. OCHOBHbIE
MOHATHA XMMHUYECKOM

XUMHH

. Uneanpabie PpCaIbHBIC ra3kl.

TEPMOAUHAMUKU. HleeBoe
U nepBoe HavaJj1a

. OCHOBHBIE MTOHATHSI XUMHYIECKOH TePMOIHHAMHUKH.
. HyneBoe Hauano (HymneBoii 3aKoH) TEpPMOITHHAMHKH.

2
3
4
TePMOIMHAMMKH. 5. IlepBoe Hauaso (TepBhIi 3aKOH) TEPMOTUHAMHUKH.
6. HexpyroBrie mpoIeccH.
7. Tepmoxmmus. 3akon ['ecca.
8. 3aBHCUMOCTB TETDIOBBIX A(PPEKTOB OT TEMIEPATyphl. Y paBHEHHE
(3axon) Kupxroda.
Jlexuus 2 1. @opMymTpOBKH BTOPOTO HAavYajIa TEPMOIUHAMHUKH.
BTopoe u TpeThbe HaUYaIA 2. DHTpOonHS.
TePMOIMHAMMKH. 3. Hukn Kapno.
JHTponus. 4. Obmiee cOOTHOIIEHHE AJIs IEPBOTO ¥ BTOPOT0 Havdajl TEPMOANHAMHUKH.
XapakTepucTuiyeckue 5. V3MeHeHue SHTPONMH B Pa3iINYHbBIX MPOIECCaX B 3aKPBITOH CHCTEME.
$ynkumm. 6. TpeTbe HavaIO TEPMOANHAMHUKH.
Tepmoannamuka 7. Xapakrepuctuueckne GyHKIMHU. TepMoanHaAMUYECKHe TIOTEHIINAIBL.

XUMHUYECKOro paBHOBECHS.

Oneprus ['enpMronsia (cBoboaHas sueprus). JHeprus [ m66ca
(cBOOOIHAS PHTANBITHS).




8. TepmoauHaMUUECKHE YCIOBUS CaMOIPOU3BOIBHOIO MPOTEKAHUS
Tporecca U JOCTHKEHHS COCTOSIHUS PAaBHOBECHS.

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

10. YpaBuenus ['n66ca-I' ensmromnbia.

11. TlonaTHE O XUMHUECKOM PaBHOBECUU. TepMOIMHAMHYECKHE YCIOBUS
XUMHYECKOTO paBHOBECHSL.

12. 3aKoH AEHCTBYIOMINX Macc M ero TepMOIANHAMUYECKOe 0O0CHOBaHHE.
CBs13b MEX 1y KOHCTAaHTAMM XMMHUYECKOTO PABHOBECHS, BEIPAKEHHBIMU
Pa3TMYHBIME CIIOCOOAMH.

13.YcnoBHas KOHCTaHTa PaBHOBECHSI.

14. YpaBHeHHE H30TePMbI XMMUYECKOH peakiuu (M30TepMbl BaHT -
Todda).

15.3aBUCHMOCTb KOHCTAHThI XUMHUECKOT'0 PABHOBECHUS OT TEMIIEPATypPhI
16. OcoOeHHOCTH TeTepOreHHbIX XUMHYECKUX paBHOBeCHH. CroCOObI
pacueTra XMMHYECKUX PaBHOBECHH.

Jlexnus 3
TepmomnHamuka ¢a3oBbIX
paBHoBecuii. PaBHoBecus
TBepABIX M )KUAKHUX a3 B
JABYXKOMIIOHEHTHBIX
cucTeMax.

1. OCHOBHBIE TOHATHSI.

2. TepmonuHamuueckue yciaoBusl (pa30BOro paBHOBECHSI.

3. INpaBuio ¢a3 'nbdboea.

4. da3oBBIe TEPEXOABIL.

5. OTHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

6. YpaBuenue Knaneiipona — Knaysuyca.

7. ZII/IanaMMbI COCTOSAHUA 6I/IHapHBIX CUCTEM — JUarpaMmbl IJIaBKOCTH.

8. buHapHble cucTeMbl HEM30MOP(GHO KPUCTAIITM3YIOIUXCSI BEIIECTB C
MPOCTOM IBTEKTHKOM (HE 00pa3yIONIUX XUMUYECKUE COCTUHCHNS).

9. CucteMbl U3 KOMIIOHEHTOB, HEOTPAaHUYEHHO PACTBOPUMBIX JIPYT B ApYre
(KpUCTAILTM3UPYIOLIHUX CSL K3OMOP(]HO) KaK B HKHUIKOM, TaK U B TBEPIOM
COCTOSIHUH, HE 00pa3yoINX XUMUUECKUX COCANHEHUH.

10. Cucremsl ¢ HeOrpaHHYEHHOH B3aUMHOM PacTBOPUMOCTHIO
KOMITOHEHTOB B KHUAKOM COCTOSIHUH, HE 00pa3yOLIUX XUMUUECKHE
COEIMHEHUSL.

11. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00Pa3yIOT YCTONUMBBIE (ILIABSIINECS
KOHT'PY?HTHO) XMMHUYECKHE COCTUHEHMUS.

12. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00pa3yIOT HEYCTOWYHBBIC
(TImaBsIIMECs] HHKOHTPYHTHO).

Jleknus 4
PaBHoBecHus JKUIKHH
pacTBop — nap B
JBYXKOMIOHEHTHBIX
3aKPBITHIX CHCTEMAX.
PacTtBopsbI.

1. OcHOBHBIE TIOHATHSI.

2. Knaccudukanusi OMHApHBIX KUAKUX PACTBOPOB.

3. 3akoH Paysist u ero TepMoHaMHYeCKOe 0OOCHOBAHHE.

4. 3aBHCUMOCTb JaBJIEHUs HACBILIEHHOTO ITapa HaJl paCTBOPOM OT COCTaBa
pactBopa. 3akonsl KoHoBaOBa.

5. B3auMOCBsI3b COCTAaBOB paBHOBECHBIX XKHUAKOH (Da3bl U mapa B OMHAPHBIX
CHCTEMax IMOJHOCTHIO B3aUMHO PaCTBOPUMBIX JKuAKOCTeH. [IpaBuino
peIyara.

6. OcHOBHBIE TUTIBI AUarpamMmM kurenus (P = const) u auarpamMm
ynpyroctu napa (T = const) 11 OMHAPHBIX CHCTEM MOJTHOCTHIO B3aHMHO
PacTBOPUMBIX KUAKOCTEH.

7. 3axoHbI Bpesckoro.

8. HarpeBanue u oxnaxaeHne OMHAPHON CMECH JIETYIHX JKUAKOCTEH.

9. [leperonka u peKTUPUKAIIHS.

Jleknusa 5

bunapHble cMecu
JKHAKOCTEH ¢
OrpaHNUYeHHOI B3aMMHOMI
PacTBOPUMOCTHIO.
Pacnpenenenue TpeTbero
KOMITOHEHTA MEeKAY ABYMSI
HEeCMeIIMBAIOIMMHUCH
JKMIAKUMU (paszamu.
Ikcrpaknus. CBoiicTBa
pa30aBJIeHHbIX PACTBOPOB.

1. buHapHBIE CUCTEMBI, B KOTOPBIX B3aUMHAasi pACTBOPUMOCTH JKHUIKOCTEH
YBEITMYIHMBACTCS C POCTOM TEMIIEPATYPHI.

2. buHapHBIE CHCTEMBI, B KOTOPBIX B3aUMHAs! PACTBOPUMOCTD XKHAKOCTEH
YBEIMYIHMBACTCS C TOHIDKEHNUEM TEMIIEPATypBHI.

3. buHapHBIE )KUOKNE CHCTEMBI C BEpXHEH W HIDKHEH KPUTHISCKUMHU
TeMIiepaTypaMy pacTBOPEHHSI.

4. PaBHOBECHOE JJaBJICHNE HACHIIEHHOTO ITapa HaJl CMECHIO IBYX
JKUJKOCTEH, HE paCTBOPSIONINXCS HEOTPAaHUIEHHO JIPYT B JIpyTE.

5. Ileperonka ¢ BOASHBIM MapoM.

6. 3axon pacnpenenenus Hepacra. Koncranra pacnpenenenust.

7. Oxcrpaknusi. Koagunuent pacripenenenus. CTeneHb U3BICUECHHS
(daxrop n3BNIEYEHUS, IPOLEHT SKCTpaKIKN). DaKkTOp pas/eneHus ABYX
BEIIECTB. Y CIOBHS pa3feieHus AByX BeniecTB. KOHCTaHTa SKCTpaKIyy.




8. BrusiHne pa3nuuHbIX ()aKTOPOB Ha MPOLIECCH! SKCTPAKINNU (BIUSIHUE
o0beMa SKCTpareHTa M Yucia MociieI0BaTeIbHBIX SKCTPAKINH; BIUSHUE
pH BoxHOI (ha3bl; MCTIONF30BaHNE MACKUPYIOIIUX areHTOB; B3aNMHOE
BIIMSIHUE DKCTPAaruPYEMBIX BEIIECTB; OABICHHE SKCTPAKIHH).
[IprmeneHne SKCTpakyy B papMaryu.

9. KonnuraTuBHbIE CBOMCTBA paCTBOPOB.

10. TloBslleHNe TeMIepaTyphl KUIIEHHs pacTBOpPA HEJIETY4Eero BEleCTBa
TI0 CPAaBHEHHUIO C TEMITEpaTypOl KUITEHHSI YUCTOTO PACTBOPUTEIS.
D0ymuockonus (30ynnoMeTpus).

11. TlonnxeHne TeMnepaTypsl 3aMep3aHUs pacTBOpa HEJIETY4Ero
BEILIECTBA 110 CPAaBHEHHIO C TEMIIEPATYPOH 3aMep3aHHsl YUCTOrO
pactBopuTensi. Kpuockomnusi.

12. OcMmoc. OOpatHBIi ocMOcC. Y IbTpadHIbTPAITUSL.

13. Omnpenenenuie MOISIpHON Macchl paCTBOPEHHOT' O BEIIIECTBA I10
OTHOCHTEIIbHOMY YMEHBILICHUIO IaBJICHHSI HACBIIIIEHHOTO IIapa
pacTBOpHUTEINS HaJl PACTBOPOM.

14. PacTBOPUMOCTH Ta30B B KHUJIKOCTIX. 3aKoH ['eHpu. YpaBHeHHE
CeueHoBa.

Jlexknus 6

PaBHoBecusi B pacTBOpax
3JIEKTPOJIUTOB.
IIporosimTHYecKue
paBHOBecHs B BOIHBIX
pacTBoOpax cjaadbIx
3JIeKTpOIMTOB. By(depHbie
cUcTeMBbI (PACTBOPHI).

1. IIpoBOJHMKH IIEPBOTO U BTOPOTO poJa.

2. Teopusi HIEKTPOTUTHUECKON JUCCOITUAIIH

C. Appennyca.

3. 3akoH passenenust OcTBanbpa.

4. AXTHBHOCTb U KO3()(UIIMEHTHI aKTUBHOCTH DJIEKTPOJIUTOB.

5. IIporonuTuyeckre paBHOBECHS B BOIHBIX PACTBOPAX.

6. HpOTOJ’IHTPI‘IeCKPIe PpaBHOBECHS B HCBOJIHBIX PACTBOPUTEIIAX.

7. PaBHOBecus B pacTBOpax KHCJIOT U ocHoBaHMA. KoHcTaHTa
KUACJIOTHOCTH U pH pacTBOpOB ¢1a0dbix KUCI0T. KOHCTaHTa OCHOBHOCTH U
pH pacTtBopoB citabbix OCHOBaHHHA.

8. 'mapomnu3. KoHcTaHTa 1 cTeneHb ruapoiau3a. Berducienne 3Ha4eHuid
pH pacTBOpOB cosieil, IOABEPratOIIUXCS THAPOIIU3Y.

9. Bydepnbie cucremsl (pacTBopsl). 3Hauenus: pH OydepHbIX pacTBOpOB.
bydepnas cucrema, conepkanias cnadyro KHCIOTY U ee colib. bydepHas
CHCTEMa, cofepixalas cnaboe OCHOBaHHUE U ero coib. bydepHas eMKocTb.
3HaueHue OydepHbIX CHCTEM.

Jlexknus 7

PacTBOpBI 31€KTPOTUTOB
B HEPaBHOBECHBIX
yCJ10BHSIX.
JJIeKTPONPOBOAHOCTH
PacTBOPOB 3J1eKTPOJIUTOB

1. CkopocTh ABIKEHUSI HOHOB B pacTBope. Urcina nepeHoca HOHOB.
2.V nenpHast 3IEKTPONPOBOIHOCT (yIEIbHAS JIEKTPUIECKAs
MPOBOIUMOCTb) PACTBOPOB JIEKTPOIUTOB.

3. DKBHUBaJICHTHAS U MOJISIPHAS 3JIEKTPOIPOBOTHOCTD (JJIEKTpHUYeCcKas
MPOBOJIUMOCTB) PACTBOPOB IEKTPOIUTOB.

4. 3akoH He3aBHcHMOTrO ABWKeHNa HoHOB Kombpayma. [lpenensubie
MO/IBU)KHOCTH MOHOB.

5. IlpuMeHeHHe TeOpUH CUIIBHBIX SJIEKTPOIUTOB JUIs OOBSICHEHNSA
0COOEHHOCTH 3JIEKTPONPOBOIHOCTH PACTBOPOB.

6. OcoO0EHHOCTH IEKTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOJIHUTOB B
HEBOJHBIX pacTBopuTenix. OO0pa3oBaHNEe HOHHBIX aCCOIHATOB.

7. OnpeneneHue 3IEKTPONPOBOIHOCTH PACTBOPOB.

8. [IpumeneHre METOAa NEKTPONPOBOAHOCTH (KOHAYKTOMETPHN) IS
OIPEENIEHH CTENICHN, KOHCTAHTHI M TEPMOIMHAMUYECKHX XapaKTEPUCTHK
MIpoLecca AUCCONUAINY CTab0r0 IEKTPOIIHTA.

9. IlpuMeHeHne KOHAYKTOMETPUH ISl ONPEeNeHNs] KOHIIEHTPaIiu
pacTBOpEHHBIX BenlecTB. KOHIYKTOMETpUIECKUH aHATN3 IS
OIpeEIeHNs KOHIICHTPAIINN PACTBOPEHHBIX BEIIECTB.
Konnykromerpudaeckuii ananms (mpsiMast KOHTYKTOMETPHS,
KOHJYKTOMETPHIECKOE THTPOBAHHE).

Jleknus 8

DJIeKTPOAHbIE
NMOTEeHIHAbI U
3J71eKTPOABMIKYIIHE CHIIBI
a0).
DJIeKTPOXUMUYeCKHe
(raJbBaHNYecKue)
3JeMeHThI U LeNu.
IHorenuuomerpus.

1. OCHOBHBIE TTOHSATHS.

2. MexaHu3M BO3HUKHOBEHUS JIEKTPOJHOrO MOTeHNIHANA. J[BOHHOIM
JJIEKTPUYECKUI CIIOM.

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

4. Knaccudukarust oOpaTUMBIX 3JEKTPoAoB. Y paBHeHus: HepHera st
MOTEHLIMAJIOB 3JIEKTPOAOB MIEPBOr0, BTOPOI0 POAA, OKUCIUTEIBHO-
BOCCTAHOBUTEIIEHBIX ¥ MEMOPaHHBIX (HOH — CEIIEKTUBHBIX) AIIEKTPOJIOB.
5. XuMH4ecKre raJbBaHUIECKHE IS,




6. KoHueHTpalimoHHbIE TallbBAHUYECKHUE LICTIH.

7. Auddy3noHHEIH MTOTEHIHAI.

8. Ompenenenre TePMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT
paBHOBeCHs peakluii Ha ocHoBaHUM u3MepeHnit 3 /]C rajbBaHnYecKuX
Lemnen.

9. Ilpumenenue nzmepenuit JIC raapBaHUYECKUX DJIEMEHTOB JIJIS
OIpeIeNICHUs KOHIICHTpanuii pacTBopoB. [loTeHImoMeTpus (Tipsmast
MOTEHIIMOMETPHS, TTOTCHIIMOMETPUICCKOE TUTPOBAHHE).

10. Uzmepenne D/]C ranbBaHUYECKUX 3JIEMEHTOB.

11. Xumudeckre UCTOYHUKHU TOKA. TOIUTUBHBIE SJIEMEHTHI.

12. DnexTpoxuMuyeckasi KOppo3usi METaJII0B. MeTobl 3alIUThl OT
KOppO3UH.

Jlexnus 9

KuHeTnka XUMIYeCKHX
peakuuii. 3aBUCUMOCTH
CKOPOCTH peaKnuu oT
Temnepatypsl. O0mue
TEOPUH XUMUYECKOH
KHHETHKH.

1. OCHOBHBIE TOHATHS.

2. ®opManibHas XMMHYEcKasi KHHETHKA PEeaklfid B Ta30Boi (ase:
KWHETHYEeCKH HeoOpaTHMBbIe Peakiiy MepBOro, BTOPOro, TPETHETO,
JpoOHOTO, HYJIEBOTO MOpPS/IKA.

3. Metozapbl onpesieneHust Mopsiika peakiuy (MHTerpasibHbIe,
mddepeHnmanbHeIe).

4. ®opManbHass KUHETHKA HEKOTOPBIX CJIOXKHBIX PEaKIHii: 00paTUMBbIE,
napaJuieNnbHble, MOCIeIOBaTENbHbIE, CONPSHKEHHBIE PEAKIIHH.

5. IIpaBuio Bant — lNodda.

6. YpaBHeHHe AppeHuyca.

7. OnpenesneHne SHEPruy aKTUBAIMU U IPEIDKCIIOHEHIINATEHOTO
MHOXHTEIN ypaBHEHUsI AppeHuyca.

8. Ces3b Mexay koo duimenrom Banr — N'odda v sHeprun akruBanmm.
9. Teopus akTHUBHBIX CTOJIKHOBeHUH. [ umore3a Appenuyca o
CYIIIECTBOBAHUH aKTHBHBIX MOJIEKYJ. Teopust akTHBHBIX OMHAPHBIX
coynapenuil. [IpuHIUNI cTanoOHAPHBIX (KBa3HCTAIIMOHAPHBIX) COCTOSHHM.
10. Teopus nepexoanoro coctogHusi. OCHOBHBIE MTOJIOKEHUS U
JonyieHus: Teopud. OCHOBHOE ypaBHEHHE TeOpHH. TepMoauHaMUYecKast
(kBazutrepMoMHaMHuYecKkasi) opMa OCHOBHOI'O YPaBHEHUS TEOPHUHU.
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Jlexus 10

Kuneruka peakuuii
HEKOTOPBIX THUIIOB.
KuneTuka rereporeHHbIX
npoueccoB. Kuneruka
3IEKTPOXUMHUYECKUX
NPOLIECCOB.

1. OcobeHHOCTH KMHETHKH peakifii B pacTBOpax.

2. Kunerrka (OTOXUMMHYECKUX PEaKIHH.

3. OcoO6eHHOCTH KMHETHKH IEMHBIX PEaKIui.

4. OcHOBHBIE CTAJJM T€TEPOreHHBIX MPOIIECCOB.

5. Anddy3us. 3akonsr Guka. Koadpuuuent nuddyzun.

6. OcobeHHOCTH TIPOTEKaHUsl peakiuii B TBepoi (aze. Tonoxumudeckne
PeaKIuH.

7. 3axoHsl 3nexTponu3a dapanes.

8. CKOpOCTh IEKTPOXUMHYECKIX PEAKIIUA.

9. lonspuzanus 31EKTPOIOB.

10. BnusiHue TeMIiepaTyphl Ha CKOPOCTh IEKTPOXHUMHUYECKUX PEaKIUH.
11. AMmepomeTpudecKoe TUTPOBAHHE.

12. Kynornomerpusi.
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Jleknus 11
Karanus

1. OcHOBHBIE MTOHATHS.

2. OCHOBHBIE OCOOCHHOCTH KaTaJTUTUIECKUX PEAKIIHH.

3. l'omoreHHsIi KaTanu3. | OMOTeHHOKATaTUTHIECKAE PEAKIINH C
y4JacTHEM OIHOTO M JBYX MCXOJIHBIX BellecTB. KucioTHO-0CHOBHOM
KaTaJu3 B pacTBopax. [IoHATHE 0 METAUIOKOMIIEKCHOM KaTaln3e.

4. depmenTaTuBHBIN KaTanu3. CymHOCTs PEPMEHTATHBHOTO KaTalu3a,
KWHETHKa (PepMEHTaTHBHBIX PEAKIHIA.

5. l'ereporennsrii katanus. OCHOBHBIE MTOHATHS. KuHeTHIeckue
0COOEHHOCTH TeTePOreHHO KaTAIUTHUECKUX peakiuii. Teopun
TeTepPOreHHOro KaTann3a (MyIbTHIDIeTHAS Teopus A.A. banannnHa,
Teopust akTUBHBIX aHcambOneir H.M. KoGo3eBa, aiekTpoHHAs TEOpHs).
CoBpeMeHHbIE TEHACHIINY Pa3BUTHS TEOPUil TE€TEPOreHHOr0 KaTajn3a.

Komnonnnas xuMus
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Jexnus 1

Ipeamer, 3aga4u u
MeTOAbI KOJLJIOUIHOMH
xumuu. lucnepcHplie

1. OcHOBHBIE 3TAITBI PA3BUTHS KOIJIOMTHON XUMHUH. POJIb OTEUeCTBEHHBIX
1 3apyOeXXHBIX YIEHBIX B pa3BUTHH KoutonaHoH xumun (A.B.
Hymanckwii, B. OctBanbg, H.IT. [leckos, I1.A. Pebunnep).

2. 3HaveHre KOJUTOMTHON XMMUH B Pa3BUTHHU (papMaIiuy.




CHUCTEMBI.

3. Crpykrypa qucnepcHsIx cucteM. JlucnepcHas ¢asa, JUcIepcHas cpea.
CreneHp AUCIEPCHOCTH.

4. Knaccudukanus TUCIIEpCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHHIO
JICTIEPCHOM (ha3bl M IUCTIEPCHOHHOM Cpe/ibl, TI0 XapakTepy
B3aMMOJEHCTBUS TUCIIEPCHOM (ha3bl C TUCIEPCHOHHOM CPENo, o
TIO/IBYYKHOCTH JIUCIIEPCHOMN (ha3bl.

5. MeTobl ONTy4eHNs! B OYUCTKH KOJUIOUIHBIX pacTBOPOB. Juamnms,
IEKTPOJHANU3, YAbTpa(pUIbTpaLys.
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Jlexuus 2
TepmonnHamMuka
NOBEPXHOCTHBIX SIBJCHUM

1. TepmomuHAMUKA MTOBEPXHOCTHOTO C0s1. [10BEpXHOCTHASI SHEPTHS
I'n66ca 1 MOBEpXHOCTHOE HATSLKEHUE. MeTOoIbl OnpeeIeHHsI
MOBEPXHOCTHOrO HATshKeHUs. KpaeBoii yroi cMadnBaHusl. 3aBHCHMOCTh
MOBEPXHOCTHOI'O HATSHKEHHUSI OT Temreparypbl. CBsi3b MOBEPXHOCTHON
sHepruu [M60ca U MOBEPXHOCTHOM HTABIMN. DHTANBINSI CMAYUBAHHS H
KO3 PHUIMEHT TUIPOPHUIBHOCTH.

2. TepMoagUHAMHKA MHOTOKOMITOHEHTHBIX CHCTEM C YUETOM
MOBEPXHOCTHOM 3HEpruu. AjcopOius Ha rpaHuIle pas3zena das.
[ToBEepXHOCTHO-aKTUBHBIC U MIOBEPXHOCTHO-HEAKTUBHBIC BEIICCTBRA.
H3oTepma MOBepXHOCTHOrO HATsHKeHUs1. Y paBHenue [1InikoBckoro.
IloBepxHOCTHAsI aKTUBHOCTb.

3. MonekynsipHble MeXaHU3MbI ajicopOrunu. OpHeHTaIys MOJIEKY.I B
HOBEPXHOCTHOM cioe. OnpereneHye Iomaan, 3aHMMaeMoi MOJICKyI0i
MIOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA B HACHIIIEHHOM aJICOPOIIMOHHOM
clloe, 1 MaKCUMaJIbHOM JUTMHHBI Mosiekyisl [TAB.

4. TepmonuHaMUueCKUil aHATU3 acopOIUH. Y paBHEHHE H30TEPMBbI
ancopOuuu ['nd6ca. PakTOphl, BIUSIOMIKE HA aICOPOIMIO Ta30B U
PACTBOPEHHBIX BelIeCcTB. MOHOMONEKYIISIpHas acopOuus, ypaBHEHHE
n3otepMsl ajncoporun Jlenrmiopa, @perinanuxa. [lomumonexynsapHas
ancop6uwms. KanmisipHast koHneHcanus, abcopOLust, XeMocopOLusi.

5. Ancop6uwust snektponuro. Hecnienuduueckast (3KkBUBajIeHTHAs)
azcop6uums noHoB. 3ouparensHas agcopOuus nonos. [Ipasuio [Tanera —
dasnca. MonooOMmenHnast afgcopOuust. MoHUTHI 1 MX KinaccuUKaiusl.
OOmeHHast eMKOCTh. [IprMeHeHre HOHUTOB B (hapMalliH.

6. Xpomarorpadus (M.C. Lger). Kinaccuduxauust xpomatorpaduieckux
METO/IOB 10 TEXHUKE BBINOJIHEHH M 10 MEXaHU3MY Ipoliecca.
I'enbdunbTpanus. [Ipumenenne xpomatorpaduu B hapmaruu.
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Jleknus 3
MouJiekyisipHO-
KHHeTHYecKHe 1
oNTHYeCKHe CBOiicTBa
JAUCIEPCHBIX CHCTEM

1. BpoyHOBcKkoe nBrxkenue, Audpy3us, 0CMOTHIECKOE AaBJICHHE.

2. CegumenTtanusi. CeTuMEHTAIIIOHHAS YCTOMYHBOCTH U
CeIMMEHTAIIMOHHOE paBHOBeche. CeIMMEHTAIMOHHBINM METO]I aHANIN3A.
3. PaccessHue 1 morsomieHre ceera. Y paBHeHue Pases.

4. Typounumerpusi. Hedenomerpusi.

5. YabTpaMUKPOCKOIHS U 3JIEKTPOHHAS MUKPOCKOIHS KOJLTOUIHBIX
CHCTEM.
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Jlekus 4

Ctpoenue u
3JIeKTPUYeCKHUii 3apsjg
yacTul AuUcnepcHol ¢a3bl.
JJIeKTPOKMHETHYEeCKHe
sIBJICHUSA

1. [Ipupoxa srmeKTpuIecKuX sIBIICHUN B AUCIEPCHBIX cUcTeMax. MexaHm3M
BO3HMKHOBEHHS HJICKTPHIECKOTO 3apsiia Ha TPaHMIIe pasjiena aByx ¢as.
CrpoeHne IBOMHOTO 3JIEKTPUIECKOro cI0s. MuIleuia, CTpOSHHE MHLEIUIBI
30151, 3apsz ¥ ANEKTPOKMHETHUECKUN TIOTEHINA KOJUIOUIHON YaCTHUIIBI.
2. BriustHAE 37IEKTPOTUTOB HA SJEKTPOKWHETHICCKUM MTOTEHIHAN. SIBIIeHHe
Tepe3apsAKy B TUCTICPCHBIX CHCTEMaX.

3. AIIEKTPOKMHETHIECKHE SBICHUS. DiekTpodopes. CBs3b
3NMeKTPO(OPETHIECKON CKOPOCTH KOJUTONAHBIX YaCTHII C UX
3JIEKTPOKWHETHYECKUM MOTeHIanoM (ypaBHeHue I enbMronbiia —
CMOITyXOBCKOT0). DIEKTpohOpeTHIECKasl TOIBIKHOCTb.
OnexTpodopeTHuecKiue METOIbI MCCICOBAHUS B (hapMaIlHH.

4. DIEKTPOOCMOC. DIEKTPOOCMOTHIECKOE U3MEPECHUE
3JIEKTPOKMHETHYECKOr 0 MoTeHnuana. [Ipakruaeckoe mpruMeHeHne
3JeKTpoocMoca B (hapManum.
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Jleknus 5

YcToHUuBOCTh M
KOATYJIAIUS THCHEPCHBIX
cHCTEM

1. Kunetndeckas ¥ TepMOAMHAMMYECKAS] YCTOMUUBOCTD TUCIIEPCHBIX
cucTeM. Arperanys ¥ CeIUMEHTAIHs YacTUIl JUCIIepCHON (a3bl. DakTopsl
YCTONYUBOCTH.

2. Koarymsimmst 1 pakTopsl, ee BeI3biBaronye. KnHeTnka Koarymsimu.




ITopor xoarynsiuuy, ero onpenenenue. Koarynanus 3omeit cMecsiMu
JJIEKTPOJIUTOB.

3. eneobpazoBanue (kenatuHupoBaHue). Kommonnnas 3anmra.
I'erepokoarymsus. Ilentuzanms.

4. Teopun xoarynsuu. AncopOirionnas teopust Opeitnxa. Teopus
YCTOMYUBOCTH JUCTIEPCHBIX cucTeM [epsruna-Jlannay-®epes-OpepoOeka.
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Jleknus 6
Pasnble Kiacchbl
III/IClIepCHbIX CHUCTEM

1. A»spo3onu u ux cBoiicta. IlonyueHue, MoneKyIIpHO-KHHETHYECKUE
CBOWCTBA. ArperaTuBHasi yCTOWYMBOCTh U ()aKTOPHI, €€ ONpeICIIIOIINe.
[Ipumenenne asposoneii B hapmarmu.

2. ITopomxku u ux cBoicTa. ClieXMBaeMOCTh, IPaHYIUPOBAaHUE U
pacmbUIIeMOCTh TOpoLIKoB. [IpuMenenne B papmaryn.

3. Cycrnien3uu u ux cBoiictBa. [lomydenue. Y cToiunBocTs U
onpenenstomue ee Gakropsl. DIoKyIAIHS.

4. CenMeHTallMOHHBIN aHanu3 cycneH3uid. Ilensl. ITacTer.

5. OMynbcuu U ux cBoiictBa. [lomyuenue. TUIbI aMynbCUl. DMYNBraToOpHI
W MexaHM3M ux nerictBus. OOpaiuenue a3 aMysIbCuil. Y CTOWYNBOCTD
SMyNbCUH U ee HapylieHue. PakTopsl YCTOHUMBOCTH 3MYIbCHH.

6. Koanecuenmusa. CBoiicTBa KOHLIEHTPUPOBAHHBIX U
BBICOKOKOHIICHTPUPOBAHHBIX dMYJbcuil. [IpuMeHeHue cycneHs3uil u
OMYJIbCHH B (hapMalliy.
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Jlexknusa 7
MunejisipHble THCIIEPCHbIE
CHCTEMBI

1. KomounmHbie cucTeMbl, 00pa30BaHHbIC TIOBEPXHOCTHO-aKTHBHBIMH
BEILIECTBAMU.

2. MunennoobpasoBanue B pactBopax MITAB. Tepmonunamuka
MHUIIe/UT000pa3oBaHus. Kpurudeckas KOHIICHTPAIIUS
MHUIIEJUTO00pA30BaHMUS, METO/IBI €€ OMPEACICHUS.

3. Comobunu3aIys U ee 3HaYeHUE B (papMariiu.

4. Mune/uisipHbIe KOJJIOMIHBIE CHCTEMBI B (hapMaryu.
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Jlexuus 8
BbicokomouekyasipHbIe
coequHenusi (BMC) u ux
pacTBoOpbI.

1. MonekynspHble KOIIouaHble cucteMbl. Meros! nonydenus BMC.
Knaccst BMC.

2. CpoiicTBa MONMMEpHBIX Lerneil. [ MOKocTh 1enel moJmMepos.
Buytpennee BpaieHue 3BeHbEeB B MakpoMmoiekynax BMC.

3. Kpucramnunyeckoe 1 amopdroe cocrosiune BMC.

4. HaGyxanue u pactBopenrne BMC. Mexanusm HaOyxaHusl.
Tepmonunamuka HaOyxanus U pactBopenust BMC. BiusiHue pa3inaHbix
(akTOpoB Ha cTeneHs HaOyxaHus. JIMOTPOIHBIE PsBI HOHOB.

5. Y aenbHas, NpUBEIECHHAS U XapaKTEPUCTUUECKAs BI3KOCTh. Y paBHEHHE
Hltaymuarepa u ero mogudukanus. OnpeneneHne MOIIPHONH Macchl
MOJINMEPA BUCKO3UMETPUUECKUM METOJIOM.

6. [TonuMepHBIe HEEKTPOIHUTHI U TTOIMAIEKTPOIHTHL. [TonmnaMponuTel.
W3osnexTpuyeckas TOUKa MOIHaM(OIUTOB U METOBI €€ OIPEASICHUS.
7. Ocmotnueckue cBoiicTBa pactBopoB BMC. OcMoTiueckoe qaBieHue
PacTBOPOB MOJIMMEPHBIX HENTEKTPOIUTOB. OTKIOHEHHUE OT 3aKoHa BaHT —
T'odda. Ypasaenue ["amnepa. Onpenenenne MOISIPHON MacChI
TIONIMMEPHBIX HEANIEKTPOIUTOB. MeMOpaHHOe paBHOBecHe JloHHAHA.

8. dakrtops! ycroitunBocTH pactBopoB BMC. BricanuBanue, moporu
BbIcaTMBaHMs. JINOTpONHBIE PS/IBI HOHOB. 3aBHCHMOCTH ITIOPOT OB
BhIcanBaHus nonuaMdonuTos ot pH cpensl.

9. Koaneppanus. MukpokoanepBanus. broiornaeckoe 3HaUYeHHE.
MukpokancyiupoBaHue.

10 3actynueBanue. Bnusaue pa3nugHbIX (pakTOPOB HA CKOPOCTH
3actygHeBaHus. TUkcOTpomus cTyaHen u reneil. CuHepesuc CTyaHeH.
Crymau B papmanun. Auddy3us u nepuogmdeckie peakiuy B CTYIHIX U
TelsiX.




4.3. JlabopaTopHbIE 3aHATHUS

Tabumuna 4. JJaboparopHble 3aHATHS

Ne ‘ HaumenoBanue TeMbl
duznyeckass XuMHust

1. | OcHoBHBIEC mpaBmiia pabOTHI IPU MPOBEACHUH JTA0OPATOPHBIX PadOT MO (HPU3UIECKOIM
U KOJUIOUJTHOM XUMHH
JIa0.1. OnpeneneHue TEMIOThl pACTBOPEHUS COJIH.

2. | JIa6.2. Onpenenenrie TEMIOTH PEAKIIMK HEUTPATU3ALUNA CUIILHON KUCIOTHI CUIIbHBIM
OCHOBaHUEM

3. | JIa6.3. Onpenenenune TEMIOTHI AUCCOUAINU CITA00M KUCIIOTHI

4. | Jla6.4. Onpenenenrie TeMrepaTypbl IPeBpaIIeHUs TBOMHON COJIN
HETIOCPEACTBEHHBIM HAOIIOIEHUEM T10]] MUKPOCKOTIOM

3.
JIa6.5 VccnenmoBanue nmeperoHkd OMHAPHBIX CMecel (TTOJTHOCTHIO CMEIIMBAIOIIACECS
KUJIKOCTH)

6. | JIa6.6 Ompenenenue kodpuUIIMEHTa pacnpeaeseHus Ho/1a MEeXTy OPTaHUYECKUM U
HEOPraHUYECKUM PACTBOPUTEIIEM.

7. | JIa6.7. TloTeHmmmomeTpruueckoe onpenencHue 0ydepHoit EMKOCTH

8. | JIab. 8. MccrnemoBanue 31EKTPUIECKOI MPOBOAMMOCTH PACTBOPOB CIIA0BIX U
CUJIBHBIX JIEKTPOJUTOB IPU PA3JIMYHBIX KOHIEHTPAIUAX

9. | JIa6.9. NccnenoBanre BOCCTaHOBJIEHUSI HOHOB XpoMa u3 annekTpoiuta CrO3-H»SO4-
H>O

10. | JIa6. 10. N3ydyeHue pa3inokeHHE MEPEKUCH BOIOPOIa TEOMETPUIECKUM METOI0M

Komnougnasa xumust

11. | XuMu4eckasi KHHETHKA
Jla6. 11. "M3y4yeHne KHHETHKH PEaKIIUU TICEBIOIEPBOrO MopsaKa'.
Jla6. 12. "V3y4eHne KHHETHKH OKACIUTEIhHO- BOCCTAHOBHTENHHOMN peakiuu'.

12. | IloBepxHOCTHBIE SIBJICHUsS1. AxcopOuust
JIa6.13. "N3ydenne amcopOIiny MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA HA TPAaHUIIE pa3zerna
dazr - x".

13. | 'napodoGHbIe qUCHEpCHbIE CHCTEMBI - 30JIM M IMYJIbCUH
Jla6.14. "Tlony4ueHre, KOJUTOMIHAS 3aIIUTa U KOATYISAIHUS TUApo301s xxenesa (I1I)
rugpokcuaa”. DIEKTPOIUTUYECKAs. KOAryJsiUs U KOJUIOMAHAS 3alUTa TUIPO30JIs.
J1a6.15. "[lony4ueHne aMynbcH U M3ydEHHE X CBOICTB"

14. | JInoduiabHble KOJVIOUAHBIE CHCTEMBI - PACTBOPbBI MULE11000Pa3y0LIMX

NMOBEPXHOCTHO-aKTUBHBIX BemecTB (MIIAB) u BbICOKOMOJIEKYISIPHBIX COeAUHEHU
(BMO)

JIa6.16. "Onpenenenre KpUTHIECKOW KOHIIEHTpAIIUKN MULleioobpa3zoBanust MITAB".
JIa6.17. "Onpenenenne momsipHoil Maccsl BMC BHCKO3UMETpUYECKUM METOI0M .




Tabumna S. CamocrosiTe/ibHOE H3yYeHHEe Pa3/iesIOB AU CUHUIIIMHBI

Coneprxanue caMOCTOATEIBHOM pabOThI

2

dusnueckas XuMusa

Hexkpyrosesie nporeccsl.
3aBUCUMOCTD TEIUIOBBIX 3PPEKTOB OT TEMIEPATYPHI.
VYpasuenue (3akoH) Kupxroda.

Xapakrepuctiuaeckue QyHKIuH. TepMoAnHAMHYECKHE TOTEHIINAIBL. DHEPT U
I'enpMronbia (cBo6ogHas sHeprust). JHeprus 'n60ca (cBoOOHAS SHTANBINSA).
TepMoanHaMHuyecKue ycioBHsI CaMOIIPOU3BOIBLHOTO IPOTEKAHUS IpoIecca U
JOCTIKEHUS COCTOSTHHSI PABHOBECHS.

3aKoH JIEHCTBYIOLIMX MAcC U €ro TepMoAMHaMu4eckoe 00ocHoBaHUE. CBSI3b MEXTY
KOHCTaHTaMH XHMHUYECKOTO PaBHOBECHSI, BRIPAKCHHBIMH PA3JIMYHBIMUA CIIOCOOAMH.
VYcioBHAs KOHCTAHTAa PaBHOBECHS.

YpaBHEeHHE U30TEPMbl XUMUUYECKON peakuuu (u3otepmbl Bant - Todda).
3aBHCHMOCTh KOHCTAHTHI XUMHUYECKOTO PABHOBECHS OT Temreparypsl OCOOCHHOCTH
reTepPOreHHBIX XUMHUECKUX paBHOBecHU. CrIOcOOBI pacyeTa XUMUIECKUX
paBHOBECHIA.

VpaBuenue Knanelipona — Knaysuyca.

JlnarpamMmsbl cOCTOSTHUSI OMHAPHBIX CUCTEM — TUAarpaMMBbI IIJIaBKOCTH.
bunapusbie cuctemMbl HeM30MOPGHO KPUCTATU3YIOIINXCS BEIIECTB C MTPOCTOM
IBTEKTUKOH (HE 0Opa3yOIIMX XUMUYECKUE COSTUHEHNS).

CucremMbl U3 KOMIIOHEHTOB, HEOTPAHUYEHHO PACTBOPUMBIX JPYT B Ipyre
(KpUCTAINTU3UPYIOMIUXCST U30MOPGHO) KaK B )KUJIKOM, TaK U B TBEPJIOM COCTOSIHUH,
He 00pa3yoIUX XUMUYECKUX COeTMHEHUI.

10. Cuctembl ¢ HEOTpaHUYEHHOW B3aMMHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B
KHUJKOM COCTOSIHUH, HE 00pa3yIOIIUX XUMUYECKUE COCTUHEHHUSL.

11. Cuctembl, KOMIIOHEHTBI KOTOPBIX 00pa3ylOT YCTOWYHMBBIE (TIABSIIIUECS
KOHT'PYHTHO) XUMHYECKHUE COCIUMHEHUSI.

12. Cucrembl, KOMIOHEHTBI KOTOPBIX 00pa3yl0T HEYCTONYHBBIE (TUIaBSIIUECS
WHKOHTPYIHTHO).

5. B3anmocBs3b COCTaBOB PaBHOBECHBIX JKUKOHM (pa3bl U mapa B OMHAPHBIX CUCTEMAax
MOJHOCTBIO B3aMMHO PaCTBOPUMBIX kuAKocTel. [IpaBuiio peiyuara.

6. OcHoBHbIe TUIBI AUarpamMm kunenus (P = const) u nuarpamm ynpyrocrtu napa (T =
const) /Ui OMHAPHBIX CHCTEM IOJIHOCTHIO B3AUMHO PACTBOPUMBIX JKHUIKOCTEI.

7. 3akoHbl BpeBckoro.

8. HarpeBanue u oxnaxaeHue OMHApHOW CMECH JIETYUHX KUIKOCTEH.

9. [leperonka u pekTudUKaLHSL.

9. KonuraTtuBHble CBOMCTBA pacTBOPOB.

10. TloBbllIeHNE TeMIEpaTypbl KUIIEHUsI PaCTBOpA HEJIETYYEro BelecTBa M0
CPaBHEHHIO C TEMIIEPATYPOI KUIIEHHsI YUCTOTO pacTBOPUTEIIS. DOYIUOCKOIHS
(30ynuomertpus).

11. TlonmxkeHne TeMIepaTypsbl 3aMep3aHusl PaCTBOPA HEJNETY4Yero BeliecTBa Mo
CPaBHEHHIO C TEMIIEPATypoil 3aMep3aHHsl YUCTOro pacTBopuTens. Kpuockonus.

12. Ocmoc. O6patHslif ocMoc. YbTpaduiIbTpanus.

13. Onpenenenne MOJIIPHON MacChl PACTBOPEHHOTO BELIECTBA [0 OTHOCUTEIBHOMY
YMEHBIICHHUIO AaBJICHUSI HACHIIIIEHHOTO TTapa pacTBOPHUTENS HaJl pAaCTBOPOM.

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

8. I'mnponus. KoHcranTa u crenens rufposnsa. Beruncnenue 3sauennii pH




PacTBOPOB COJIEH, MOJBEPraroIUXCs THAPOIU3Y.

9. Bydepunsie cuctems! (pactBopsl). 3nauenust pH Oydepubix pactBopos. Bydepnas
cucTeMa, cozepaalias ciadyro KUCIOTy U ee conlb. bydepHas cucrema, copepxariast
ciaboe OCHOBaHUE U ero coJib. bydepnas emkocts. 3HaueHne Oy(pEepHBIX CUCTEM.

6. OCOOEHHOCTH HIEKTPOTPOBOJHOCTH PACTBOPOB AIEKTPOIUTOB B HEBOIHBIX
pactBopurensax. OOpa3oBaHNE HOHHBIX aCCOIIMATOB.

7. OnpezneneHue EKTPONPOBOIHOCTH PACTBOPOB.

8. [IpuMeHeHne MeToja 3IEKTPOIIPOBOJHOCTH (KOHAYKTOMETPUHN) AJIsl ONIPEAETICHUS
CTETIeHU, KOHCTAHTHI M TEPMOAMHAMHYECKUX XapPAKTEPUCTUK MPOIECcca TUCCOMALINT
cJ1a00ro JIEKTPOJIUTA.

9. [IpumeHeHrne KOHYKTOMETPHH ISl OTIPEICIICHISI KOHIEHTPAIIMN PACTBOPEHHBIX
BeniecTB. KOHIYKTOMETpHUECKHUI aHAIN3 ISl OTIpEIeSICHIs] KOHIIEHTPAIIHH
pacTBOpeHHBIX BemecTB. KOHIyKTOMETpUIeCKnit aHanu3 (mpsiMasi KOHIyKTOMETPHS,
KOHJIYKTOMETPHYECKOE THTPOBAHHE).

5. XuMH4ecKue rajJbBaHUYECKHE 1EMH.

6. KoHIleHTpalMoOHHbIE TATbBAHUYECKHUE TIETTH.

7. Inddy3noHHBIN OTEHIHAIL.

8. Omnpenenenne TEPMOJMHAMUICCKUX XapaKTEPUCTHUK M KOHCTAHT PAaBHOBECHSI
peakuuii Ha ocHoBaHUM n3MepeHnil DJIC raibBaHMYECKUX LETEH.

9. ITpumenenue n3mepenunii IJ[C rarpBaHUYECKUX SJIEMEHTOB ISl OMPEACIICHUS
KOHIIEHTparmii pactBopoB. [loTeHtmomeTpust (mpsiMasi TOTEHIIMOMETPH S,
MMOTEHIITMOMETPHIECKOE TUTPOBAHUE).

10. U3mepenne D3/1C ranbBaHUYECKHUX DIIEMEHTOB.

11. X¥uMHu4ecKre UICTOYHUKH TOKA. TOIIMBHBIE SJIEMEHTHI.

12. DnekTpoxuMuuecKas KOppo3us METaUIOB. MeTO bl 3aIIUThI OT KOPPO3HUH.

7. OnpeneneHue SHEPTUN aKTUBALMH U MTPEIIKCIIOHEHIIMATIBHOTO MHOKUTES
ypaBHEHUSI AppeHuyca.

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

9. Teopust akTUBHBIX CTOJIKHOBEHHH. [ umore3a AppeHuyca o0 CylecTBOBaHUU
AKTUBHBIX MOJIEKYI. Teopusi akTUBHBIX OMHAPHBIX coynapeHui. [Ipunnumn
CTAllMOHAPHBIX (KBa3UCTAI[MOHAPHBIX) COCTOSHUM.

10. Teopus nepexoaHoro coctosiuus. OCHOBHBIE TIOJIOKEHUS U JIOMYIIEHUS TEOPUH.
OcHoBHOe ypaBHeHHe Teopur. TepMoanHaMuyeckas (KBa3UTepMOIMHAMUYECKas)
(hopMa OCHOBHOTO YpaBHEHHSI TEOPHH.

10.

7. 3akoHbI 351ekTposin3a Dapajes.

8. CKOPOCTh 3MEKTPOXUMHUUECKUX PEAKLIUM.

9. longpu3zarus AIEKTPOJIOB.

10. Biusinre TeMmnepatypsl Ha CKOPOCTh SJEKTPOXUMHUYECKUX PEaKIUi.
11. AMnepomeTpuyeckoe TUTPOBAHUE.

12. Kynonomerpusi.

11.

5. 'ereporenHsliii karanus. OcHOBHbIE NOHATH. KuHeTnueckre 0co6eHHOCTH
TeTEPOreHHO KaTAIUTUYECKUX peakluuii. Teopun rereporeHHoro Karaiuusa
(myneTHIIIeTHas Teopus A.A. banannuna, Teopus akTUBHBIX aHcamOnelt H.1.
Ko6o3eBa, anekrponHas Teopusi). CoBpeMeHHbIE TEHACHIIUHN Pa3BUTHS TEOPHil
TeTEPOreHHOro Karaausa.

KOHJ’IOI/I,Z[HaH XHUMHUA

12.

1. OcHOBHBIE ATanbl pa3BUTHUS KOJUIOMAHON XUMUHU. POJIb OTEUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pa3BUTHH KoJulouHoM xumuu (A.B. lymanckuii, B.
OctBanba, H.IL. [Teckos, I1.A. Pebunaep).

5. Meroapl MOJIy4€HHs M OYUCTKU KOJJIOUJHBIX PaCTBOPOB. [[nanus, aJeKTpoauanus,
yabTpadUIbTpaLus.




13.

4. TepMOIMHAMUYECKHIA aHAIIN3 a1COPOIMU. Y paBHEHHUE U30TEPMBI aZICOPOIIH
I'u66ca. @akTophl, BIUSAIONIME Ha aICOPOIMIO Ta30B U PACTBOPEHHBIX BEIICCTB.
MoHOMOJIEKyYIIsIpHas aACOPOIHs, ypaBHEHHE U30TEPMEBI ajicopouuu JleHrmiopa,
Opeitnanuxa. [lomumonexynsipHas agcopOuusa. KanumispHas koHaeHcanus,
abcopOIus, XeMOCOPOIIHSL.

5. Ancopbuus snextponuTtoB. Hecriermduuaeckas (3KBUBaJICHTHAs ) aacopOIys
noHOB. M30uparenbHas agcopouust noHoB. [IpaBuno Ilanera — ®asHca.
HNonooOmennas ancopouust. MoHUTH 1 ux kiaccupukamnms. OOMEHHast eMKOCTb.
[IpumeHeHre HOHUTOB B (hapMaIum.

6. Xpomarorpadus (M.C. Liet). Knaccuduxarus xpomarorpaguaeckux METOIOB T10
TEXHUKE BBITIOJHEHHS U TI0 MEXaHU3MY riporecca. I enbdunbrparnms. [Ipumenenne
xpomatorpaduu B papmarum.

14.

4. Typounumerpus. Hepenomerpus.
5. YIbTpaMUKPOCKOIUS U 3JIEKTPOHHAS MUKPOCKOIHUS KOJJIOMIHBIX CUCTEM.

15.

CBs13b 251eKTpOHOPETHUECKON CKOPOCTH KOJUIOUAHBIX YaCTHUIL C UX
ANEKTPOKMHETHYECKUM MOTeHIHaNoM (ypaBHeHHE [ enbmronbiia — CMOIyXOBCKOTO).
OnexTpodoperrnyeckas HOIBUKHOCTb. DIEKTPO(OPETHIECKUE METO IbI
uccaeaoBaHus B (papMaryu.

4. DIIeKTPOOCMOC. DIEKTPOOCMOTHYECKOE U3MEPEHUE ANEKTPOKMHETUYECKOTO
noteHuuana. [Ipaktuueckoe MpuMEeHEHHE JIEKTPOOCcMoca B (papmaruu.

16.

3. 'eneoOpa3oBanue (:xkenmaruaupoBanue). Kommonanas 3anura. ['erepokoaryssims.
Ilentu3anus.

4. Teopun xoarymsiuu. Ancopomnuonnas Teopus Opetnamuxa. Teopust
YCTOMYMBOCTH IUCTIEPCHBIX cucTeM Jlepsruna-Jlangay-depres-OpepOeka.

17.

5. OMynbcuu U ux cBoiictBa. [lomydenue. Turbl SMylIbCUid. IMYJIBraTopsbl U
MexaHu3M ux aeictBus. OOpamieHue ¢a3 SMyJIbcuil. Y CTOWYUBOCTh AIMYJILCUH U €€
HapyuieHue. akTopsl yCTOMYUBOCTH IMYJIbCHIA.

6. Koanecuenuus. CBoHCTBa KOHIIEHTPUPOBAHHBIX U BHICOKOKOHIIEHTPUPOBAHHBIX
amynbcuid. [IpuMeHeHue cycneH3uii 1 SMynbCUil B (hapMariuu.

18.

3. Conrobunuzanus u ee 3HaueHue B hapMaluu.
4. MuuemispHble KOJUIOUIHBIE CUCTEMBI B (hapMallui.

19.

5. YaenbHas, NpUBEACHHASA U XapaKTEPUCTUYECKas BA3KOCTb. Y pABHECHHUE
Hltayaunrepa u ero moaudukanus. OnpenesneHue MOJISIPHON Macchl OJIUMeEpa
BHCKO3UMETPUYECKUM METOIOM.

6. [TonrMepHbIe HEAIEKTPOIUTHI U MOAUANEKTPOIUTHL. [ToarmamdonnTsl.
N3osnexTprudeckas ToOuka HOIMaM(OIUTOB U METO/IbI €€ ONpeAeIeHUs. 7.
OcmoTtnueckue cBoiictsa pactBopoB BMC. OcmoTnueckoe qaBieHne pacTBOPOB
MOJIMMEPHBIX HEANEKTPOoIUTOB. OTKIOHEHHE OT 3akoHa BanT — 'odda. YpaBHenue
INannepa. Onpenenenne MOJISIPHON MacChl IOJUMEPHBIX HEIJIEKTPOIUTOB.
MembpanHoe paBHOBecHe JloHHaHa.

8. @axTops! ycroiunBoctu pactBopoB BMC. BricanuBanue, Opory BeICATMBAHUS.
JIMoTpomHbIE Psi/ibl HOHOB. 3aBUCUMOCTb IOPOTOB BBICAIMBAHUS MOIUaM(POIUTOB OT
pH cpenpr.

9. Koanepsanus. MukpoxkoanepBaius. buosornyeckoe 3HaueHue.
MukpoxkancynupoBanue. 10 3actyaneBanue. BnusiHue pa3nudHbeIX GakTopoB Ha
CKOPOCTBb 3acTyAHeBaHMs. TUKcoTponus cTyAHe! u reneil. CuHepe3uc cTyIHe.
Crynuu B papmanuu. Juddysus n nepruoauyeckre peakliuu B CTyIHSIX U TelsiX.




5. OneHoYHbIe MaTEPHAJIBI AJIA TEKYLIEro U Py0e:KHOI0 KOHTPOJIS
yCIIeBAaeMOCTH M MPOMEKYTOYHOM aTTECTALUMU

5.1. 3aoanua Ona mexkywieco Konmponasa (KOHmMpoaupyemas KOMnemeHuus
OIIK-1):
1. KonnoxkBuym
Bomnpocs! k peliTuHrosoii Touke Nel

du3znuyeckass XuMus

Tema 1

BBenenue. OCHOBHbIE NOHATUS XUMMHUYeCKOil TepmoanHamMuku. HyJieBoe u nepsoe HauyaJia
TEPMOAUHAMUKH.

. [Ipenmer, 3agauu, pasnensbl, METObI, HCTOPUS pa3BUTUS HUZNUECKON XUMUU

. I/I)IeaJ'II)HI)Ie " pCaJIbHBIC I'a3bl.

. OCHOBHEIE IOHATHSA XUMHYECKOU TEPMOANHAMUKHU.

. HyneBoe Hauano (HyleBo# 3aKOH) TEPMOIMHAMUKH.

. [lepBoe Havano (mepBbiii 3aKOH) TEPMOIMHAMUKH.

. HexpyroBsie nponeccsl.

. Tepmoxumus. 3akoH ['ecca.

. 3aBUCHMOCTD TEIJIOBBIX 3(PPEKTOB OT TeMIlepaTyphl. Y paBHeHHE (3akoH) Kupxroda.
Tema 2

BTopoe u TpeTbe HaYaIa TEPMOAMHAMMKHN. JHTPONHUSA. XapaKkTepucTuiyeckue GpyHKIUU.
TepmMoguHaMUKa XMMHYECKOT0 PABHOBECHSI.

1. ®opMynMpOBKU BTOPOTO Hayajga TEPMOJUHAMHUKHU.

2. DHTpOMHUS.

3. lukn Kapno.

4. OO1iee cOOTHOIIEHUE JJIsl IEPBOTO U BTOPOTO Havaja TEPMOJAMHAMUKH.

5

6

7
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. I3aMeHeHue SHTPOINH B Pa3JIMYHBIX MpoLieccax B 3aKPbITOM cUCTEME.

. TpeTbe Ha4yaI0 TEPMOJUHAMUKH.

. Xapakrepuctuueckue GpyHkiuu. TepmoauHaMudeckue noTeHIranbl. DHeprus enbmronbua
(cBoOOmHAs SHEpTHUs). DHeprus [ mdoca (CB0OOOIHAS YPHTAIIBITHS ).
8. TepmoanHaMu4ecKkue yCJIOBHs CaMOIIPOU3BOJIBHOTO MPOTEKaHUs MpoLecca U JOCTUKECHUS
COCTOSIHUSI PAaBHOBECHSI.
9. Xumnueckuii norenuan. PyruTuBHOCTb U aKTUBHOCTh. CTaHJapTHOE COCTOSIHUE BELIECTBA.
10. YpaBuenus ['u606ca-I"enpmrosbia.
11. [loHsiTHEe 0 XUMUYECKOM paBHOBeCUH. TepMOJMHAMUYECKHE YCIOBUS XUMUYECKOTO
paBHOBeCHS.
12. 3akoH JeMCTBYIOLIMX Macc U €ro TepMoAnHaMu4Yeckoe 00ocHoBaHuE. CBSI3b MEXAY
KOHCTaHTaMM XMMHUYECKOTO PaBHOBECHUS, BBIPAXKEHHBIMU PA3JIMYHBIMU CIIOCOOAMH.
13.YcnoBHas KOHCTaHTa PABHOBECHSI.
14. YpaBHeHUe U30TEpMbl XUMUYECKOH peakiuu (n3o0tepMbl Bant - ['odda).
15.3aBUCUMOCTb KOHCTaHThI XMMHUYECKOTO PAaBHOBECHS OT TEMIIEPATypPbI
16. OcoOeHHOCTH IreTepOreHHbIX XUMHUECKUX paBHOBecHH. CriocoObl pacueTa XUMHUYECKUX
PaBHOBECHIA.
Tema 3
Tepmoaunamuka (pa3oBbix papHoBecHil. PaBHOBecHs1 TBepABIX M KUAKHX (a3 B
ABYXKOMIIOHEHTHBIX
cucreMax.



. OCHOBHBIE TTOHSITHAL.

. TepmoauHaMudeckue ycioBus (pa3oBoro paBHOBECHSI.

. [IpaBuno ¢a3 I'n60ca.

. @a30BbIe IEPEXOBI.

. OTHOKOMITOHEHTHBIE 3aKPBITHIE CUCTEMBI.

. YpaBuenune Knaneiipona — Kitayzuyca.

. lnarpamMmmbl cOCTOSIHUSI OMHAPHBIX CUCTEM — JUarpaMMbl IIIaBKOCTH.

. burapHbIe cucTeMbl HEM30MOPHHO KPUCTALTUIYIOIIUXCS BEIIECTB ¢ TPOCTOM IBTEKTUKOH (HE
00pa3yrIIUX XUMUICCKIE COCAMHCHHUS).

9. CucreMbl U3 KOMIIOHEHTOB, HEOTPAHUUYEHHO PACTBOPUMBIX JIPYT B JIpyre
(KpHCTaUIU3UPYIOIKXCS U30MOP(HO) KaK B )KUIKOM, TaK U B TBEPJIOM COCTOSIHUH, HE
00pa3yroIuX XUMUYECKHX COETMHEHUH.

10. Cucremsbl ¢ HEOrpaHUYEHHON B3aHMHOM pacTBOPUMOCTbIO KOMIIOHEHTOB B KUIKOM
COCTOSIHUM, HE 00pa3yolnX XUMUYECKUE COETUHEHNS.

11. Cucrembl, KOMIOHEHTHI KOTOPBIX 00Pa3yl0T yCTOWUYHMBBIE (TUIABSIIUECS] KOHTPYIHTHO)
XUMHUYECKUE COETMHEHUSI.

12. Cucrembl, KOMIOHEHTHI KOTOPBIX 00pa3yl0T HEYCTONYHBBIE (TUIABSILIUECS HUHKOHTPYIHTHO).
Tema 4

PaBHoBecus1 JKMIAKHI pacTBOP — Nap B ABYXKOMIIOHEHTHBIX 3aKPBITHIX CHCTEMAaX.
PacTBOpBI.

1. OcHOBHBIE OHATHSL.

2. Knaccudukanus OMHapHBIX KHUJIKUX PaCTBOPOB.

3. 3akoH Payns u ero TepmMomHaMuueckoe 000CHOBAaHHUE.

4. 3aBUCUMOCTbH JaBJICHHS HACBIIIEHHOTO Mapa HaJl paCTBOPOM OT COCTaBa pacTBOPa. 3AKOHBI
KonoBasona.

5. B3auMocBsI3b COCTAaBOB PAaBHOBECHBIX KHUIAKOH (ha3bl U apa B OMHAPHBIX CHCTEMax
MOJIHOCTHIO B3aMHO PacTBOPUMBIX skunkocTell. [IpaBuno peryara.

6. OcHoBHBIC TUTIBI TUarpamm kurnenust (P = const) u auarpamm ynpyroctu napa (T = const) s
OMHAPHBIX CUCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX JKUIKOCTEH.

7. 3akoHbl BpeBckoro.

8. HarpeBanue u oxnaxxieHue OMHAPHOW CMECH JICTYUHX KHIKOCTEH.

9. Ileperonka u pekTU(hUKAITHS.

Bonpocsl k peiiTHHroBoii Touke Ne2
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Tema 5

bunapHble cMecH KUIKOCTE ¢ OrPAHUYEHHOI B3aMMHOM PaCTBOPUMOCTBIO.
PacnpenesieHue TpeTbero KOMIOHEHTA MEXKAY IBYMsl HECMEIINBAKIUMHUCH KUIAKUMHU
(¢azamu. Ixkcrpakuus. CBoiicTBa pa3daB/IeHHBIX PACTBOPOB.

1. bBunapHble CUCTEMBI, B KOTOPBIX B3aUMHas pACTBOPUMOCTb JKUJIKOCTEN YBEJIMUUBAETCS C
POCTOM TeMIEpPaTyphl.

2. buHapHbIe cUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTD )KUAKOCTEH YBEIUUUBAETCS C
MTOHUKEHUEM TEMIIEPaTyphl.

3. buHapHbI€ KUJKHAE CUCTEMBI C BEPXHEN U HUYKHEH KPUTUUECKUMU TeMIIEpaTypaMmu
pacTBOpEHUSL.

4. PaBHOBECHOE JaBJI€HUE HACBILLIEHHOTO Napa HaJl CMEChIO IBYX JKHJIKOCTEH, HE
PAcCTBOPSIOIIMXCS HEOTPAHUYEHHO JIPYT B JAPYTE.

5. IleperoHka ¢ BOJSHBIM IapOM.

6. 3akoH pacnpenenenusi Hepucra. Koncranra pacripeaenenus.

7. Oxctpakuus. Koaddument pacnpenenenus. CteneHb u3BiaedeHus (pakTop N3BICUCHHUS,
MPOLIEHT dKCTpakiun). DakTop pasjeneHus IByX BEIIECTB. Y CIOBUS pa3AeIeHUS IBYX BEIIECTB.
Koncranra skcTpakum.

8. BnusiHue paznuvHbIX (JakTOPOB Ha MPOIECCHI IKCTPAKIINU (BIUSHUE 00beMa IKCTpareHTa u
qrclia OCIe0BaTeIbHBIX SKCTPAKIN; BiusiHie pH BoIHOM (pa3bl; HCMOIBL30BaHUE



MacCKHPYIOLUX areHTOB; B3aUMHOE BIIMSHUE SKCTParupyeMbIX BELIECTB; 10JaBICHNE
sKcTpakium). [IpuMeneHne skcTpakiuu B (hapMarim.

9. KomuratuBHble CBOWCTBA pacTBOPOB.

10. IToBblieHHE TeMIIEPATYphl KUIIEHHS paCTBOPA HEJIETYUETO BEIIECTBA [0 CPAaBHEHUIO C
TEMIIEPaTypOil KHIIEHUSI YUCTOTO PAaCTBOPUTEINISL. DOyIuocKonus (30yTuoMeTpus).

11. IlonmxeHue TeMiiepaTypbl 3aMep3aHus pacTBOPA HEJIETYUEro BELIECTBA [10 CPABHEHUIO C
TEMIIEPATYPOH 3aMep3aHus YUCTOr0 pacTBopuressa. Kpuockonus.

12. Ocmoc. ObpatHsIif ocMoc. YIIbTpaduIbTpanus.

13. Onpenenenne MOJISIPHOM MAacChl PACTBOPEHHOTO BEIIECTBA 10 OTHOCUTEILHOMY
YMEHBILIECHUIO JaBJICHMSI HACBIILIEHHOTO I1apa pacTBOPUTEIS HAJl paCTBOPOM.

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

Tema 6

PaBHoBecusi B pacTBopax 3/1eKTpoauToB. [IpoTosiuTuyeckue papHoBecusi B BOAHBIX
pacTBoOpax cJa0bIX 3J1eKTPOJIUTOB. BydepHbie cucTemMsbl (pacTBoOpbI).

1. IIpoBOHMKH ITEPBOTO ¥ BTOPOIO POJaA.

2. Teopusi 2IEKTPOIMTUUECKON JUCCOLTUALIUT

C. Appennyca.

3. 3akoH pa3BeaeHus OCTBaIbAA.

4. AKTUBHOCTB U KO3(p(PUIIMEHTHI aKTUBHOCTH 3JIEKTPOJIUTOB.

5. [IpoTonuTHyeckue paBHOBECHS B BOJHBIX paCTBOpax.

6. [IpoTosuTHUecKre paBHOBECHS B HEBOJHBIX PACTBOPUTEIISIX.

7. PaBHOBeCHs B pacTBOpax KUCIOT U OcHOBaHMI. KoHcTanTa kucinotHocty u pH pactBopos
ciabpix kucioT. Koncranta ocHoBHOCTH U pH pacTBOpoB ci1aObIX OCHOBaHUI.

8. I'mnposnn3. KoHcTanTa u crenens ruapoausa. Beruncinenue 3nauenuid pH pactBopoB conei,
MOABEPraroIIUXCs THIPOIU3Y.

9. Bydepnrie cuctemsl (pactBopsl). 3Hauenust pH Oydepnbix pacTBopoB. bydepHas cucrema,
cojaepxaras cinadyro KHCIOTY U ee coilb. bydepHas cucrema, comepikamas ciaboe OCHOBaHUE U
ero cosb. bydepnas emxocTs. 3HaueHne OypepHBIX CHCTEM.

Tema 7

PacTBOpBI 371€KTPOJINTOB B HEPABHOBECHBIX YCJ0BHUSX. JJIEKTPONPOBOIHOCTH PACTBOPOB
3JIEKTPOJIUTOB

1. CxopocTb IBHXKEHHS HOHOB B pacTBope. Hucia nepeHoca HOHOB.

2.Y nenbHas 3MeKTPONPOBOAHOCTS (yeabHas SJEKTpHUUecKas MPOBOIUMOCTb) PaCTBOPOB
AJIEKTPOJIUTOB.

3. DKBUBAJEHTHAS U MOJIIPHAs 3JIEKTPOIPOBOJHOCTD (JIEKTPUUYECKAsi IPOBOAUMOCTH)
PacTBOPOB IEKTPOIIHUTOB.

4. 3akoH He3aBUCUMOro JIBuxkeHHs HoHOB Konbpaymia. [IpenenbHbie TOABHKHOCTH HOHOB.

5. [IpuMeHeHre TEOPUH CUIIBHBIX 3JIEKTPOIUTOB U1 00BSICHEHUS 0COOCHHOCTH
AIIEKTPOTPOBOJIHOCTH PACTBOPOB.

6. OcoOeHHOCTH ANEKTPOIPOBOIHOCTH PACTBOPOB AIEKTPOJIUTOB B HEBOIHBIX PACTBOPUTEIISX.
O06pa3zoBaHre HOHHBIX aCCOLIUATOB.

7. Onpenenenue MEeKTPOIPOBOJHOCTH PACTBOPOB.

8. IlpumeHeHune MeTo1a IEKTPONIPOBOAHOCTHU (KOHAYKTOMETPUH) JUIs OTIPE/IeNIEHUS CTENICHH,
KOHCTaHTBI U TEPMOJAMHAMHUECKUX XapaKTEPUCTUK Mpolecca JUCCOLMALUH ¢1adoro
JIEKTPOJINTA.

9. IIpuMeHeHHEe KOHAYKTOMETPUH AJIs1 OTIPEIEIIEHUS] KOHLIEHTPAllM PaCTBOPEHHBIX BEILIECTB.
KoHgykroMeTpuueckuii aHain3 JUisl ONIPeIEIeHUs] KOHLIEHTPALUN PACTBOPEHHBIX BELIECTB.
Konaykromerpuuecknii aHanus (Ipsimasi KOHIYKTOMETPHSL, KOHTYKTOMETPHUECKOE
TUTPOBAHHUE).

Bonpocs! k peiiTuHroBoii Touke Ne3



Tema 8

DJIeKTPOIHbIE MOTEHUHAJBI U dJIeKTpoABHKyIHe cuibl (JC). DiekTrpoxummnyeckue
(ranbBaHMYecKHe) jeMeHThl U nenu. [loreHuMOMeTpHUS.

1. OcHOBHBIE TOHSTHSI.

2. MexaHu3M BO3ZHMKHOBEHHS 3JIEKTPOJIHOTO MOTeHIMaNa. JJBOMHOM 3JIEKTpUUYECKUM CIIOM.

3. 3aBucumocts D/IC raqbBaHUYECKOTO 3JIEMEHTA OT aKTUBHOCTEH peareHTOB. Y paBHEHUE
Hepncra.

4. Knaccugukarus oOpaTUMBIX dJIEKTPO0B. Y paBHeHUs: HepHCTa /17151 MOTEHIINAIOB
AIIEKTPOOB MEPBOTO, BTOPOTO POJA, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX U MEMOPAaHHBIX (MOH —
CEJIEKTUBHBIX) JIEKTPO/IOB.

5. XMMHYECKHE rajibBAaHUYECKHUE LICTIH.

6. KoHueHTpalmoHHble rajJbBaHUYECKHE LIETIH.

7. Inddy3noHHBII OTEHIHAIL.

8. Onpenenenre TEPMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHSI peakuii Ha
ocHoBaHuu u3Mepenuii DJIC raqbBaHUUECKUX LIETICH.

9. [lpumenenune n3mepenniit IJ[C raabBaHUUECKUX 3JIEMEHTOB Il OIPEIeNIEHUsT KOHIEHTpauil
pactBopoB. [loTeHiromeTpust (mpsimasi NIOTEHIIMOMETPU S, TOTEHIMOMETPUUECKOE TUTPOBAHUE).
10. U3mepenune D/1C ranibBaHUYECKUX PJIEMEHTOB.

11. XumMuuecknue UCTOYHUKHU TOKA. TOTIIIMBHBIE JIEMEHTHI.

12. DnekTpoxuMu4ecKass KOppo3usi MeTauioB. MeToIbl 3aIUThl OT KOPPO3HH.

Tema 9

KuHeTnka XuMHU4YeCKHUX peakuuii. 3aBUCMMOCTb CKOPOCTH PeaKIMU OT TeMIepaTyphbl.
O0mue Teopun XUMHYECKOH KNHETUKH.

1. OCHOBHBIE TOHATHS.

2. ®opmanbpHas XUMUYECKash KHHETHKA PEaKIIUid B Ta30BOM (pa3e: KHHETHYECKH HEOOpaTUMBbIC
peaxkiuu NepBoro, BTOPOro, TPETbEro, JPOOHOTO, HYJIEBOTO MOPSJIKA.

3. Metoap! onpeenieHus mopsijika peakiuu (MHTerpanbHbie, TuddepeHnnanbHbIe).

4. dopmanbHas KHHETHKA HEKOTOPBIX CIIOKHBIX PEaKIUii: 00paTHMBbIe, TapaljieIbHbIC,
MIOCJIEI0BATEIBHBIE, CONPSIKEHHBIE PEAKIINH.

5. IIpaBuiio Bant — lN'odda.

6. YpaBHeHue AppeHuyca.

7. OnpeneneHue 3HEPruu aKTUBALMU U MPEIIKCIIOHEHIUAIEHOTO MHOKUTEIIS YPaBHEHUS
Appenuyca.

8. CBs13b Mex 1y KodddunmrerTom Bant — ['odda u sHEprun akTuBaIuu.

9. Teopust akTUBHBIX CTOJIKHOBEHHM. ['Unore3a AppeHuyca o CylecTBOBaHUN aKTUBHBIX
MoJIeKy. Teopusi akTUBHBIX OMHAPHBIX coynapeHuid. [IpuHIHIT cTalMOHAPHBIX
(KBa3UCTAlIMOHAPHBIX) COCTOSIHHIA.

10. Teopus nepexoHOTO cocTOsAHUS. OCHOBHBIE MOJIOKEHUS U JOMYyIIeHUs Teopunu. OCHOBHOE
ypaBHeHUE TeopuH. TepMoauHamuueckas (KBa3uTepMoauHaMudeckas) opmMa OCHOBHOTO
YpaBHEHUS TEOPHH.

Tema 10

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

. OcoOeHHOCTH KHHETUKH PEaKIuii B paCTBOPAX.

. Kunetnka GpoToXMMU4EeCKHX peakini.

. OcoOeHHOCTH KMHETUKHU LIETTHBIX PEeaKIINi.

. OCHOBHBIE CTaJIMU T'€TEPOTCHHBIX MPOIIECCOB.

. Auddysus. 3akonst Puka. Kospounuent nudpdysun.

. OcobGeHHOCTH POTEeKaHUs peakluii B TBepaoi (aze. TonoxuMuyeckue peakuuu.

. 3aKoHbI 2nekTponn3a Papanes.

. CKOpOCTb 3EKTPOXUMHUUYECKUX PEAKIUH.

. [longpu3zanus 351eKTpoI0B.
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10. BaustHue TeMiiepatypbl Ha CKOPOCTb JIEKTPOXUMUYECKUX PEAKIIUM.

11. AMnepomeTpruyeckoe TUTPOBAHUE.

12. Kynonomerpus.

Tema 11

Karaaus

1. OcHOBHBIE TTOHSATHSI.

2. OCHOBHBIE OCOOEHHOCTH KaTATUTHYECKUX PEAKIIUM.

3. 'oMoreHHbIi KaTtanu3. ' OMOreHHOKAaTaIUTHUECKUE PEAKIIUH C YYaCTHEM OJHOTO U JBYX
HCXOJIHBIX BemecTB. KuciaoTHO-0CHOBHOM KaTanu3 B pactBopax. IlonsaTue o
METAJUIOKOMIUIEKCHOM KaTaju3e.

4. @epmenTaTuBHBIN KaTanu3. CymHOCTh (PepMEHTAaTUBHOTO KaTann3a, KHHETHKA
(epMEeHTAaTUBHBIX PEaKIHil.

5. 'ereporennsiii kaTanu3. OcHoBHBIE NOHATHS. KuHeTHueckne 0cOOEHHOCTH T€TEPOreHHO
KaTaJUTHYECKUX peakuuid. Teopuu rereporeHHoro karanusa (MyabTHILUIETHAs Teopus A.A.
banannuna, Teopust aktuBHbIX ancam6Oieit H.W. KoGo3esa, anektponnas teopusi). CoBpeMeHHbBIE
TEHJICHLIIUH Pa3BUTHUS TEOPUN FE€TEPOrE€HHOTO KaTalIu3a.

Kouasnouanas xumus
Bonpocs! k peiiTuHroBoii Touke Nel

Tema 1

IMMpeamer, 3aqaun U MeTOAbI KOJJIOUAHOW XUMHHU. /[McIepCHBbIE CUCTEMBI.

1. OcHOBHBIE ATaIlbl Pa3BUTHS KOJUIOUTHON XUMHH. POJIb OTEUECTBEHHBIX U 3apYOESKHBIX
YYEHBIX B pa3BUTHH KosutonaHon xumuu (A.B. Jlymanckuii, B. OctBanba, H.I1. Tleckos, I1.A.
Pebunnep).

2. 3HaueHne KOJUIOUTHOW XUMUH B PA3BUTHH (hapMaIuu.

3. Ctpykrypa nucrniepcHbIX cucteM. JucniepcHas dasa, nucnepcHas cpeaa. CreneHb
JUCIIEPCHOCTH.

4. Knaccudukaius TUCHepCHBIX CUCTEM: 110 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (a3bl
JMCTIIEPCUOHHOM Cpe/ibl, IO XapaKTepy B3aUMOJICHCTBHS AUCIIEPCHOM (a3bl ¢ AUCTIEPCHOHHOMN
Cpeoi, MO MOABMXKHOCTH TUCHIEPCHOM (pa3bl.

5. MeTopl OJIy4EHHSI M OYMCTKH KOJJIOUIHBIX PacTBOPOB. /(nanus, anekrpoauanus,
yIbTpapuIbTpaIus.

Tema 2

TepMoauHaMHuKAa MOBEPXHOCTHBIX SIBJIEHHUH

1. TepmoanHaMuKa MOBEPXHOCTHOTO ciios. [loBepxHOCTHAs SHEeprus [ 'MOOca 1 MOBEpXHOCTHOE
HaTsDKeHHe. MeTo bl oTpe/ieNieHus] TOBEPXHOCTHOrO HaTshkeHus. KpaeBoil yron cMaunBaHusl.
3aBUCUMOCTb TOBEPXHOCTHOT'O HATSKEHUS OT TemriepaTypbl. CBsI3b MOBEPXHOCTHOM SHEPTrUn
['n60ca 1 MOBEPXHOCTHOMN YHTAIBIUK. DHTAIBIHS CMaYUBaHUSA U KOADOUIIHCHT
TUAPOPUIBHOCTH.

2. TepMoarHaMyUKa MHOTOKOMIIOHEHTHBIX CUCTEM C YYETOM MOBEPXHOCTHOM SHEPTHH.
Ancopbuust Ha rpanulie pasnena (das. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTUBHBIE
BellecTBa. M3oTepma noBepXHOCTHOTO HaTsKeHUs. Y paBHeHue [lnmkosckoro. [loBepxHocTHAs
AKTHUBHOCTb.

3. MonekynsapHble MeXaHU3MBI aacopOryu. OpreHTaIus MOJIEKyN B TOBEPXHOCTHOM CIIOE.
Ornpenenenue Miomaan, 3aHUMaeMO MOJIEKYJIONH TOBEPXHOCTHO-aKTUBHOTO BEIIECTBA B
HACBIIEHHOM aJICOPOIIMOHHOM CJI0€, I MAKCUMAIIbHOH JUTHHHBI MOJIeKybl [TAB.

4. TepmoaHAMHUYECKUN aHATH3 aJICOPOINH. Y paBHEHHE U30TepMBbI afcopbuuu ['ndbca.
@daxTopsl, BIUSIONINE HA aACOPOIINIO Ta30B ¥ PACTBOPEHHBIX BEIIeCTB. MOHOMOJEKYIspHAS



azcopOuus, ypaBHeHUE U30TepMBI afcopOuu Jlenrmiopa, @peiinnxa. [lomuMornekysspHas
agcopOims. KanuispHast KOHIEH CAHsl, a0copOIHs, XeMOCOPOIIHSL.

5. Ancopbuus snekTponutoB. Hecnienuduueckas (3KBUBaJICHTHAs) aAcOPOIMs HOHOB.
N3bupatensHas agcopOuust noHoB. IlpaBuno Ilanera — ®asuca. MonooOmenHas ancopouusi.
Nonutel n ux xinaccudukarms. OOMeHHas eMKocTh. [[prMeHeHrne HOHUTOB B (hapMallvu.

6. Xpomarorpadus (M.C. L[ger). Knaccudpukanus xpomatorpaguueckux METOJ0B 10 TEXHUKE
BBITIOJTHEHUS ¥ [0 MeXaHU3MYy mporiecca. [ enbhunbrparus. [I[pumenenne xpomatorpadun B
dapmanmm.

Tema 3

MoJiekyJIAPHO-KHUHETHYECKHE U ONTHYECKHE CBOMCTBA AUCIEPCHBIX CHCTEM

1. BpoyHoBckoe nBmwkenue, mudpdy3usi, 0OCMOTHIECKOE TaBJICHHUE.

2. CenqumenTanus. CeTMMEHTAIMOHHAS YCTOMYHBOCTh M CEIMMEHTAIIMOHHOE PAaBHOBECHE.
CenMMEHTaIIMOHHBIA METO/ aHAJIH3A.

3. Paccesinue u norsomnieHre cBeta. Y paBHenue Panest.

4. Typobunumerpus. Hepenomerpusi.

5. YIpTpaMUKPOCKOIIUS M SIEKTPOHHAS MUKPOCKOTIHS KOJUIOUIHBIX CHCTEM.

Bonpochl kK pedTHHIOBOI TOUKe No2

Tema 4

CTpoeHue U JIEKTPUYECKHUI 3apsi]l YaCTUL AUCIIePCHOM (a3bl. DJIeKTPOKMHETHYECKHE
sIBJICHUS

1. ITpupoaa 3nEeKTpUYECKUX SBJICHUN B TUCIEPCHBIX CUCTEMax. MexaHu3M BO3HUKHOBEHHUS
AIIEKTPUYECKOTO 3apsiia Ha rpaHulie pa3zaena AByX (a3. CTpoeHue JBOMHOTO AIEKTPHIECKOrO
ciosi. Muuenmna, CTpoeHue MULIEIUIBI 30J14. 3apsil U AIEKTPOKMHETUYECKUI TOTEHIINA
KOJUJTOMTHOM YaCTHIIEL.

2. BriustHue 31eKTpOIUTOB Ha SJEKTPOKMHETUUECKUN MOTEHIMAN. SIBIeHUE niepe3apsaky B
JUCIIEPCHBIX CUCTEMAX.

3. 2JEKTPOKUHETUYECKUE SBICHUS. DeKkTpodopes. CBs3hb MEKTPOHOPETHIECKON CKOPOCTH
KOJUIOMJHBIX YaCTHUII C UX AJIEKTPOKUHETUUYECKUM MOTEHIIMANIoM (ypaBHeHHE [ enpMrosbia —
CMoyxoBcKoro). JnexkTpodoperndeckas MoABUKHOCTh. DNEKTPOPOPETHUECKUE METOIbI
uccienoBaHus B hapMaluu.

4. DeKTpoocMOC. DAEKTPOOCMOTUYECKOE U3MEPEHUE AEKTPOKMHETUIECKOTO TOTEHIUAIIA.
[IpakTueckoe NpUMEHEHHE AIIEKTPOOCMoca B (papmariuu.

Tema S

YCToiYHUBOCTD U KOATYJISAALUS AUCIIEPCHBIX CHCTEM

1. Kunernyeckas ¥ TepMOIMHAMUYECKasl yCTOMYMBOCTD JUCIIEPCHBIX CUCTEM. ATperauus u
CeIMMEHTAIUs YaCTULl JUcIIepcHOM (ha3bl. DaKTOPbl yCTONUNBOCTH.

2. Koarymsuus u ¢aktopsl, ee Bbi3biBatone. Kuneruka xoarymsiuuu. Ilopor koarymnsiuu, ero
onpeznenenue. Koarymsuus 3051el CMECSIMU 3JIEKTPOIUTOB.

3. I'eneobpaszoBanue (xenatuHupoBanue). KomnonaHas 3ammuTa. I'eTepokoarynsius.
ITenrrusanus.

4. Teopuu koaryisiuuu. Ancopounonsas teopus Opeitnymxa. Teopus ycToOHUMBOCTH
aucriepcHbIx cucteM [lepsaruna-Jlannay-®epes-OBepOeka.

Bonpocs! kK peiiTHHroBOI TouKe Ne3

Tema 6

Pa3Hble KJacchl AUCIEPCHBIX CHCTEM

1. Aspozonu u ux cBoiicta. [TonydeHue, MOIEKYIIPHO-KUHETHUECKHUE CBOMCTBA. ATperaTuBHAas
YCTOHYHMBOCTB U (aKTOPHI, ee onpeaenstoniue. [Ipumenenne aspo3oneii B hapmarmu.



2. Tlopouiku u ux cpoiictBa. ClaeKUBaeMOCTb, IPAHYJIMPOBAHKUE U PACIIBUIIEMOCTb ITOPOIIKOB.
[Ipumenenue B hapmarium.

3. Cycnien3uu u ux cBoiictsa. [lomyyenne. Y cToMUMBOCTS U OpeAesIomue ee (hakTophl.
Onokynanus.

4. CenuMeHTaMOHHBIN aHanu3 cycnen3uid. Ilenst. ITacTol.

5. Omynbeuu U ux cBoictBa. [lonydenue. Tunsl aMynbcuil. OMyNIbraTopbl U MEXaHU3M UX
nevictBusi. OOpamienue a3 SMyIbCHNA. Y CTONYMBOCTG SMYJIBCHIA U ee HapymeHne. DakTopbl
YCTOMYHMBOCTH 3MYJIbCHIA.

6. Koanecuenuus. CBoMCTBa KOHIIEGHTPUPOBAHHBIX U BHICOKOKOHIIEHTPUPOBAHHBIX AIMYJIbCHM.
[TpumeHeHne CycIieH3Hid U AIMYITBCHIA B hapMaIiu.

Tema 7

Muneasipublie ucnepcHble CHCTEMbI

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

2. MunemmooOpazoBanue B pactBopax MITAB. Tepmonunamuka MutiessiooOpa3oBaHusl.
Kputnueckast KOHIIEHTpalMsi MULIEII000pa30BaHusl, METO/IbI €€ OTIPEICIICHUSI.

3. Conrobunuzanys u ee 3HaueHue B papMalmi.

4. MuuennspHble KOJJIOUIHbIE CUCTEMBI B (hapMaliyi.

Tema 8

Bricokomoiiekyasipabie coeauHennss (BMC) u ux pacrBopsl.

1. MonekynsapHsie Kojutouanble cucteMbl. Meto el nosydenuss BMC. Kinaccet BMC.

2. CpoiicTBa nmonmMMepHbIX Lenel. ['mokocts neneil noanuMmepos. BHyTpeHHee BpallieHre 3BEHbEB
B MakpomoJiekyinax BMC.

3. Kpucrammuyeckoe u amopduoe cocrossaue BMC.

4. Habyxanue u pactBopenne BMC. Mexann3m HaOyxanus. TepMoarnHaMUKa HaOyXaHUs U
pactBopenus BMC. Bnusnaue paznuyabix (akTOpOB Ha CTeNeHb HaOyxaHus. JIMOTpOomHbIe bl
VOHOB.

5. YenbHasi, NpuBEICHHAs U XapaKTepUCTHUECKas BA3KOCTh. Y paBHeHue [lltayaqunrepa u ero
Moaudukaius. OnpeaeneHrue MOJISPHOI MacChl MOJIMMepPa BUCKO3UMETPUUECKUM METOJIOM.

6. [TonmuMepHbIe HEINEKTPOIUTHI U MOTUAIEKTPOIUTHI. [loanamdonutsl. M303nekTpuueckas
TOYKA MOJIUaM(OIUTOB U METOIbI €€ OIPEICICHHUS.

7. OcMoTuueckue cBoiictBa pactBopoB BMC. OcMoTrueckoe JaBiI€HUE paCTBOPOB MOJIUMEPHBIX
HedneKTposiuToB. OTKIIOHEHUE oT 3akoHa Bant — ['odda. YpaBaenue ['amtepa. Onpenenenue
MOJISIPHOM MaccChl MOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue J[oHHaHA.

8. @akTopsl yctounBocTy pactBopoB BMC. BricasinBanue, moporu BbICaJuBaHUs.
JInoTpornHble psAbl HOHOB. 3aBUCUMOCTbH ITOPOTOB BhICAIMBAHUS MOJIMaM(ponuToB OT pH cpensl.
9. Koauepsarus. MukpoxkoarepBanusi. buonornyeckoe 3nauenue. MUKpokancyimpoBaHuUe.

10 3actynHeBanue. Bnusinue paznnuHbix (akTOpPOB Ha CKOPOCTh 3aCTyIHEBaHUsA. THKCOTpONUs
cryaneii u reneid. Cunepesuc crynueil. Ctyaau B papmanuu. Auddysus u nepuoauueckue
pEeaKkUMu B CTYIHSAX U TelsX.

Kpumepuu ¢popmuposanus oyenok (ouenusanus) ycmuoco onpoca

YCTHBIA OmpOC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HAHUU OOy4aroierocs
no aucuuiuinHe «®du3nueckass U KOJUIOMJHAs XUMUs». Pa3BEpHYTHI OTBET CTyAECHTA JIOJKEH
IPEJCTaBIATh COOOM CBSI3HOE, JIOTHUECKHU IOCIE0BATEIbHOE COOOIIeHNE Ha 33/IaHHYI0 TEMY,
IIOKAa3bIBaTh €T0 YMEHHUE NPUMEHSATH ONIPEACTICHHUSL.

B  pesynemame ycmmozo onpoca 3Hanua, 00yuarwiecocia OUEHUEAIOMCA NO
cnedyrwuieil wikane:

21 éann, craBuTCs, €Cliv 00yJarOUIUiC:

1) momHO wW3naraeT M3y4EHHBIA MaTepuasn, MAa€T MPaBWIBHOE OMpPEAEICHHOE

SKOHOMUYECKHUX MOHATHUH;




2) oOHapyxuBaeT IOHMMaHHE Marepuaiga, MOKET OOOCHOBAaTb CBOM CYXKJICHHUS,
MPUMEHUTH 3HAHUS HA MPAKTHKE, IPHUBECTH HEOOXOMMBIE PUMEPHI HE TOJIBKO MO
y4eOHUKY, HO M CAMOCTOSITEIIbHO COCTaBJICHHbIC;

3) wu3naraer MaTtepuan IOCJIEIOBATENIbHO M IMPABWIBHO C TOYKM 3pEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

18 o6annoe, craButcs, ecnu OoOydaroUMiics TAET OTBET, YAOBJICTBOPSIOUIMN TEeM Ke
TpeOoBaHMAM, UTO U s Oamna «1», Ho gomyckaeT 1-2 omuOKH, KOTOPBIE caM )K€ UCIPABIISET, U
1-2 Henouéra B OCIEI0BATENBHOCTH U A3bIKOBOM O(QOPMIIEHUH U3J1araeMoro.

12 6annoes, craButTcs, eciid OOYYANOIIUNCS OOHAPY)KWBACT 3HAHWE W TIOHUMaHUE
OCHOBHBIX ITOJIOKEHUN JaHHOW TE€MBbI, HO:

1) wu3naraer Marepuall HENOJHO U JOIYCKAET HETOUHOCTH B ONPEEIICHUU TIOHATHUI;

2) He yMeeT JOCTAaTOYHO TIJIyOOKO M J0Ka3aTelahbHO OOOCHOBAaThH CBOM CYXKIEHUS M

MIPUBECTH CBOU MPHUMEPHI;

3) wuzmaraeT Marepua’ HEMOCJIEIOBAaTEIbHO W JIOMYCKAeT OIIMOKA B  S3BIKOBOM
0(hOPMIICHUN U3JIaraeMoTo.

0-11 é6annoe, craBuTCs, eciii 0OydJarOIINiicss OOHAPYKMUBAET HE3HAHWE OOJBIICH YacTH

COOTBETCTBYIOILIETO pa3zelia H3y4yaeMoro MaTepuana, J0nyckaeT OOk B pOpMYIHpPOBKE.
baymer 0-21 MOryr CTaBHTBCS HE TOJBKO 3a €IMHOBPEMEHHBI OTBET, HO U 3a
paccpeoTOYeHHBIH BO BPEMEHH, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYIACHTOM Ha MPOTSDKEHHH

3aHATUHA.

5.2. Tunoewvie 60npocvl 014 CAMOCMOAMENLHOZ0 UYUEHUA, KOHMPOIUPYEM A KOMNEMEHYUA
(OIIK-1)

dusnyeckas XUMU

3ananme 1.
BBenenue. OCHOBHBIE MOHATHS XMMUYeCKOW TepmoauHamMuku. HyJsieBoe u nepBoe Havasa
TePMOIMHAMMKH.

Hekpyrossie nporieccsl.

3aBUCHUMOCTH TEIUIOBBIX 3((PEKTOB OT TeMIepaTyphl.

VYpasuenue (3akoH) Kupxroda.
3apanue 2.
BTopoe u Tperbe Hauyajia TEPMOAUHAMUKH. JHTPONUsA. XapaKTepucTHYECKHE (PYHKUMH.
TepMoguHAMUKa XHMHYECKOT0 PABHOBECHSI.

XapaKTepI/ICTI/I‘IeCKI/Ie (bYHKI_[I/II/I TepMO,I[I/IHaMI/I‘leCKI/Ie IIOTCHII M AJIbI. BHCPFI/U{ I'enbMmromnbua

(cBoOOaHas sHEprus). Dueprus ['n66ca (cBOOOHAS SHTANBITHS).

TepMOI[I/IHaMI/ILICCKI/IC yCiIoBus CaMOIIPOU3BOJIBHOT'O IIPOTCKAHUA IIpolecCa U JOCTHUIKCHUS

COCTOSAHUA PaBHOBECHUSI.

3aKoH ,HeﬁCTBYIOHIHX MacC U €ro TEPpMOIANMHAMUYICCKOC obocHoBanue. CBA3b MCKAY

KOHCTaHTaMH XHUMHYECKOTO PaBHOBECHSI, BEIPRKEHHBIMU PA3IMYHBIMHU CIIOCOOaMH.
VYcnoBHast KOHCTaHTa PaBHOBECHSI.
VYpaBHeHHE H30TepMBbl XUMUYECKOH peakiuu (m30TepMbl Bant - ['ogda).

3aBHCHUMOCTh KOHCTaHThI XHMHYECKOTO paBHOBECHA OT TEMIICPATYPhI OcobeHHOCTH

reTepOreHHbIX XUMHUECKUX paBHOBecH. CriocoObl pacyeTa XUMUYECKUX PABHOBECHIA.
3aganue 3.
Tepmoaunamuka ¢asoBeix paBHoBecuil. PaBHOBecHsl TBepabIX M KMAKHX (a3 B
ABYXKOMIIOHEHTHBIX
cucTreMax.



Vpasuenue Knanelipona — Knaysuyca.
Jlnarpammsbl cOCTOSIHUSL OMHAPHBIX CUCTEM — IMarpaMMBbl IIJIaBKOCTH.
Bunapublie cucteMbl HEM30MOP(HHO KPUCTAJUIM3YIOMIUXCSA BEIIECTB C MPOCTON BTEKTUKOU (HE
00pa3yIoMMX XUMHYECKHE COCTUHCHHUS).
CucremMpl U3  KOMIIOHEHTOB,  HEOIPAaHWYEHHO  pacTBOPUMBIX  JIpyr B JIpyre
(KpUCTAUIM3UPYIOIIKUXCS H30MOPPHO) Kak B JKMJIKOM, TaK W B TBEPJOM COCTOSIHUHM, HeE
00pa3yroIuX XUMUYECKUX COEIMHEHUH.
10. Cucrtembl ¢ HEOTpaHMYEHHON B3aMMHOM pacTBOPUMOCTHIO KOMIIOHEHTOB B IKUAKOM
COCTOSIHUM, HE 00pa3yoIUX XUMUYECKUE COEIUHEHUS.
11. Cucrembl, KOMIOHEHTbl KOTOPBIX O0Opa3ylOT yCTONYMBBIEC (IUIABSILKECS KOHIPYIHTHO)
XMUMHUYECKUE COETUHEHUSI.
12. Cucrembl, KOMIOHEHTBI KOTOPHIX 00pa3yloT HEyCTONYMBBIE (TUIAaBSIINECS HHKOHTPYIHTHO).
3aganue 4.
PaBHoBecusi kuakMii pacTBOp — nap B JABYXKOMIIOHEHTHBIX 3aKpbITBIX CHCTeMaXx.
PacTBOpbI.
5. B3auMocBs3b COCTaBOB pPAaBHOBECHBIX XKUAKOM (a3pl M mapa B OWHApHBIX CHUCTEMax
MOJIHOCTHIO B3aMHO PacTBOPUMBIX >kuKkocTel. [IpaBuio peryara.
6. OcHoBHbIe TUTIBI quarpamm kuneHus (P = const) u auarpamm ynpyroctu napa (T = const) s
OMHAPHBIX CUCTEM IOJIHOCTHIO B3aUMHO PACTBOPUMBIX JKHUJIKOCTEH.
7. 3akoHbI Bpesckoro.
8. HarpeBanue u oxjaxx/ieHue OMHAPHON CMECH JIETYUHX JKHJIKOCTEH.
9. Ilep
€roHKa U PeKTH(pHUKALHSI.
3aganue S.
buHapHble cMecHM KMAKOCTeH ¢ OIrpaHUYeHHOM B3aMMHOW  PacCTBOPUMOCTHIO.
PacnipegesieHne TpeTbero KOMIIOHEHTa MEXKAY ABYMS HECMEIIMBAIIIMMHCH KUAKHMH
dazamu. Ikcrpakuus. CBoiicTBa pa3daB/eHHbIX PAaCTBOPOB.
9. KonnuratuBHbIE€ CBOMCTBA PACTBOPOB.
10. IloBbllieHWE TemIepaTypbl KUIEHUS pPacTBOpa HEJETY4Yero BEMIECTBA IO CPABHEHUIO C
TEeMIIepaTypoil KUIEHUSI YUCTOTO pacTBOpUTEN. DOyauockonus (30yaIuoMeTpus).
11. IloHmxkeHue TeMIepaTrypbl 3aMep3aHHUsl pacTBOpAa HEJNETY4ero BEIECTBA II0 CPaBHEHUIO C
TEMIIEPATYPOH 3aMep3aHMsl YUCTOrO pacTBopuTea. Kpuockomnus.
12. Ocmoc. O6patHbIit ocMoc. YibTpadribTpanus.
13. OmnpenencHue MOJSAPHOM MAacChl pPacTBOPEHHOIO BEIIECTBA II0 OTHOCHTEIBHOMY
YMEHBILIEHUIO JaBJICHHs HACBIILEHHOTO I1apa pacTBOPUTEIS HAJl paCTBOPOM.
14. PacTBOpUMOCTB I'a30B B KUAKOCTIX. 3aKoH ['eHpu. YpaBHenue CeueHoBa.
3amanue 6.
PaBHoBecusi B pacTBOpax 3/eKTpoJuTOB. IIpoTonuruyeckue paBHOBeCcHMs B BOJHBIX
pacTBopax cJa0bIX 3J1eKTPoJnTOB. BydepHbie cucTemMmsl (pacTBopbl).
8. I'mnponus. KoHcranTa u creneHs ruapoausa. Beruncnenue 3nadenunit pH pactBopoB coneid,
IIOABEPraroIINXCs THIPOIIM3Y.
9. Bydepusie cuctemsl (pactBopbl). 3HaueHust pH OydepHbix pacTBopoB. bydepHas cucrema,
coJiepkarias cnadyro KUCIOTY U ee colib. bydepHas cucrema, coaeprkainas ciaboe OCHOBaHUE U
ero coiib. byepHas emkocTs. 3HaueHue Oy(epHbIX CHCTEM.
3aganue 7.
PacTBOpBI 2JIEKTPOJIMTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOJIHOCTL PACTBOPOB
3JIEKTPOJIUTOB



6. OcoOEeHHOCTH 3IEKTPOMPOBOJHOCTH PACTBOPOB DJIEKTPOJIUTOB B HEBOJTHBIX PACTBOPHUTEIISX.
OO0pa3zoBaHre NOHHBIX aCCOIUATOB.
7. OnpeneneHue 3MeKTPOIPOBOAHOCTH PaCTBOPOB.
8. IIpuMeHeHne MeToaa >JIEKTPONPOBOJHOCTH (KOHIYKTOMETPHUH) JUISl OMPEICICHUS] CTEICHH,
KOHCTaHTBl M TEPMOJAMHAMUYECKHUX XapPAKTEPHUCTHK Ipollecca AUCCOLMAIMU  cIaboro
AJIEKTPOJINTA.
9. IlpumeHeHne KOHIYKTOMETPHUH JUIsl ONpPEIEICHUs KOHIIEHTPAIIMH PACTBOPEHHBIX BEIIECTB.
Konnykromerpudeckuii aHanu3 Uil ONpENETICHUS KOHIEHTPAIlMH PACTBOPEHHBIX BEIECTB.
Konnykromerpuueckuit  aHanu3  (mpsAmas  KOHAYKTOMETPHS,  KOHIYKTOMETPHUUYECKOE
TUTPOBAHUE).
3aganue 8.
DJIeKTPO/IHbIe MOTEHIHAJbI U jekTpoaBukymme cuiabl (IAC). DaekTpoxmMuyeckue
(ranbBaHMYecKHe) 3jeMeHThI U nenu. [loreHunoMeTpusi.
5. XuMH4ecKue rajJbBaHUYECKHE 1EMH.
6. KoHIleHTpallMOHHbIE TATbBAHUYECKHUE TIETTH.
7. Inddy3noHHBIN MOTEHINAIL.
8. OmpeneneHue TEPMOIUHAMUUYECKUX XAPAKTEPUCTHK W KOHCTAHT PABHOBECUS PEAKIUil Ha
ocHoBaHuM u3mepeHuid JJ1C ranpBaHUYECKUX LIETIEH.
9. Ilpumenenne nzmepenuit J/[C raabBaHNYECKHUX 3JIEMEHTOB JJIsl ONPEAEIICHUS] KOHLIEHTpauui
pactBopoB. [loTeHmomMmeTpust (IpsimMast IOTEHIIMOMETPHS, TOTCHIIMOMETPUUECKOE TUTPOBAHUE).
10. U3mepenune DJ1C ranbBaHUYECKUX FJIEMEHTOB.
11. XuMuueckne HCTOYHHUKHN TOKA. TOIIIMBHBIE 3JIEMEHTHI.
12. DnekTpoxuMu4ecKas KOppo3usi MeTauioB. MeTo1bl 3aIUThl OT KOPPO3HH.
3ananme 9.
Kunernka xumMmu4yeckux peaknuil. 3aBUCHMOCTb CKOPOCTH peaKIMd OT TeMIlepaTrypbl.
O0mme Teopun XUMHYECKOH KHHETUKH.
7. OmnpeneneHue SHEPrUM AaKTUBALMM W MPEAIKCIHOHEHUMAIBHOTO MHOXHUTENS YypaBHEHUS
Appenuyca.
8. CBs13p Mex 1y KodhdunmrerTom Bant — ['odda u sHEprun akTuBaIum.
9. Teopuss aKTUBHBIX CTOJKHOBEHUH. ['mmoTre3a AppeHuUyca O CYIIECTBOBAHMM AaKTUBHBIX
MoyieKyln.  Teopust  akTHBHBIX  OWHapHBIX  coynapeHuid. [IpuHIMI — cTanMOHApPHBIX
(KBa3HCTAllMOHAPHBIX) COCTOSIHUA.
10. Teopus nepexoqHoro coctossHus. OCHOBHbBIE NOJIOKEHUS U AOMYIIEHUs Teopunu. OCHOBHOE
ypaBHeHue Teopuu. TepMmoauHamuyeckass (KBa3UTepMoaWHaMu4eckas) ¢opmMa OCHOBHOTO
YpaBHEHUS TEOPHH.
3amanue 10.
Kuneruka peaknuii HeKOTOpPbIX THNOB. KnMHeTHKa rereporeHHbIX nmpoueccoB. Kuneruka
3JIEKTPOXUMHMYECKHUX MPoLeccoB.”. 3aKoHbl ekTpoinza dapazes.
8. CKOpOCTh JEKTPOXUMHUYECKUX PEAKITUH.
9. Ilonsipuzauust 37€KTPOIOB.
10. BusiHre TeMnepaTypbl Ha CKOPOCTb AMEKTPOXUMUUYECKUX PEAKIUH.
11. AMniepomMeTpuuecKoe TUTPOBAHHE.
12. Kynonomerpus.
3ananme 11.
Karammu3
5. Tereporennbiii karanu3. OcHOBHble TOHATH. KuHeTHdeckne OCOOEHHOCTH TeTEPOTE€HHO
KaTaJUTHYECKUX peakiuil. Teopuu TreTeporeHHOTO Karanu3a (MyIbTUIUIETHas Teopus A.A.
bananauna, Teopust aktuBHbIX aHcambieit H.. KoGozeBa, anextponnas tTeopus). CoBpeMeHHbIE
TEHJEHIIMU Pa3BUTHS TEOPUM T€TEPOTEHHOTO KaTallu3a.



Konsongnas xummus

3aganue 1.

IIpenmer, 3aga4n U MeTOAbI KOJLJIOMIHOM XuMuH. /{ucnepcHblie cMCTEMBI.
1. OcHOBHBIE 3Tanbl pPa3BUTHUSI KOJUIOMAHON XUMHUHU. Poib OTEUeCTBEHHBIX M 3apyOEKHBIX
YUYEHBIX B pa3BUTHM KoJutouaHou xumuu (A.B. Jdymanckuii, B. OctBanba, H.IL. Ileckos, I1.A.
PeGunmep).
5. Meroapl TMOJIyyeHUS M OUUCTKUA KOJUIOMJHBIX PACTBOPOB. Jlmamus, sieKkTpoauanus,
yIAbTpadUIbTPALUS.

3aganue 2.

TepmMoaguHaMUKa MOBEPXHOCTHBIX SIBJICHUM
4. TepmomuHaMUYeCKUM aHANW3 aAcopOnuu.YpaBHeHHE H30TepMbl ancopOruu ['mb0ca.
@dakTopel, BIMSIOMINE Ha aACOPOLHUIO T'a30B M PACTBOPEHHBIX BeIIECTB. MOHOMOJIEKYISpHAs
azcopOuus, ypaBHeHHE HU30TepMbl ajncopbuun Jlenrmiopa, @pelininxa. [lonmumonexynspHas
ancopOuus. KanumigpHast KoHIeHcalusi, abcopOous, XeMocopOIHsL.
5. AncopOuus snekrposutoB. Hecnenuduueckas (SKBUBaJIeHTHas) aJacopOLMsi HOHOB.
N30uparenvHas ancopbuust uoHoB. I[lpaBuno [lanera — ®asHca. MoHooOMeHHas ancopOuus.
WNonuts! n ux knaccuduxaruss. OOMeHnHas eMKocThb. [IpiMeHeHre HOHUTOB B hapMallnu.
6. Xpomarorpadus (M.C. Lpet). Kmaccudukanust xpomarorpadhuueckux METOJOB MO TEXHHUKE
BBITIOJIHEHUSI U MO0 MeXaHu3My mporecca. l'enbunbrpanus. [lpumenenue xpomarorpaduu B
dhapmanun.

3ananmue 3.

MoJieKkyJISIpHO-KHHETHYeCKHe U ONTHYeCKHe CBOMCTBA AUCIEPCHBIX CHCTEM
4. Typobunumerpus. Hedemomerpusi.
5. YIIBTpaMUKPOCKOIUSA U 3JIEKTPOHHAS MUKPOCKOIUS KOJUIOMIHBIX CUCTEM.

3aganue 4.

CTpoeHue W 3JIeKTPUYECKHI 3apsil YaCTHL AMCIEPCHON (a3bl. IJIEKTPOKHMHETHYECKHe

AIBJICHUSA
CBA3b IEKTPOPOPETUYECKON CKOPOCTH KOJUIOMJIHBIX YAacTHIl C HX 3JIEKTPOKMHETUYECKUM
noteHuuanoM (ypaBHeHue [enbmronbua —  CMOIyXOBCKOro).  DiekTpodopernyeckas
MOJIBUKHOCTb. DJIEKTPO(POPETHUECKUE METO b UCCIEI0BaHMS B (hapMalluH.
4. DnexTpoocMoc. DIJIEKTPOOCMOTHYECKOE W3MEPEHHUE DIEKTPOKMHETUYECKOTO IOTEHLHUANA.
[IpakTnyeckoe NpuMEHEeHne IEKTPoocMoca B (papManuu.

3axanue 5.

YCeTOMYMBOCTD U KOATYJISIIUAA TUCIEPCHBIX CUCTEM
3. TeneoOpa3oBanue (kenatuHupoBanue). Kommoupgnas 3ammura. ['eTrepoxoarynsnus.
IlenTtuzanus.
4. Teopum xoarymsiuuu. ApcopOuuoHHass Teopus Ppelinanuxa. Teopus ycTOHUHMBOCTH
nucrniepcHblx cucteM [lepsaruna-Jlannay-®depses-OBepOeka.

3amanmue 6.

Pa3Hble KiIacchbl AUCNEPCHBIX CHCTEM
5. Omynscun u ux coicrBa. [lomydenune. Tumbl dMynbcuil. OMynIbratopbl U MEXaHU3M HX
nevictusi. OOpaienue (a3 3Mynbcuil. YCTOWYMBOCTh 3MYJIbCUNA U ee HapylieHue. PakTopsl
YCTOWYHUBOCTH DMYJIbCHUMA.
6. Koanecnenuus. CBolicTBa KOHLIEHTPUPOBAHHBIX M BBICOKOKOHLIEHTPUPOBAHHBIX AMYJIbCHA.
[IpumeHeHue cycrieH3uit U AMyIbCHUil B (papmanuu.

3aganue 7.

Muuneasipablie JUCIIePCHbIE CHCTEMbI
3. Comobunu3anus U ee 3HauYeHue B hapMarum.
4. MunesuispHble KOJJIOUTHBIE CUCTEMBI B (hapmanuu.

3aganue 8.



5. YnenpHas, NpUBEICHHAs U XapaKTEPUCTUYECKAsl BI3KOCTh. YpaBHeHue llltaynuHrepa u ero
Moau¢pukanus. OnpeaeneHre MOJISIPHOM MacChl MOJIMMEPa BUCKO3UMETPHUECKIM METOIOM.

6. IlonmuMmepHbIe HEIIEKTPOIMUTHI M TOIUANEKTPOIUTHL. [lonmmuamdponutel. M303mekTprueckas
TOYKa MOJIMaM(OJIMTOB U METOJIBI €€ ONPEACTICHHUS.

7. OcmoTHueckue cBoiictBa pactBopoB BMC. OcmoTHueckoe JaBieHHE pacTBOPOB IMOJIUMEPHBIX
HedneKTposuToB. OTKIOHEHHE OT 3akoHa Baut — ['odda. YpaBuenue ["asnepa. Onpenenenue

MOJISIPHOM Macchl MOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue JloHHaHa.

8. ®akropsl ycrouuBoctu pactBopoB BMC. BeicanuBaHue, mNOpOrd BbICATMBAHMSL.
JInoTpornHble psabl HOHOB. 3aBUCUMOCTb ITIOPOTOB BbICAJIMBaHUs MosinaMponnuToB oT pH cpenpl.

9. Koanepanus. MukpokoauepBanus. buonornyeckoe 3HaueHne. MukpokarncyinupoBaHue.
10 3acrynHeBanue. Bimsiaue pa3nuvsbeix (pakTopoB HA CKOPOCTD 3aCTyIHEBaHHS. THKCOTpOMHs
cryaHei u rened. Cunepesuc crynHeil. Crynnu B dapmanuu. Juddysus u nepuoanyeckue
peaxkiuu B CTYAHSIX U TeIsiX

Kpumepuu ¢popmupoeanus oyenok no 3a0anuam 011 CAMOCHOAMENbHOU pPAdomol
cmyoenma (munoevie 3a0a4u):

«omauynoy (9 Oamnma) - oOydaromuics TMOKa3al TIyOOKHE 3HAHUS MaTrepuaiga IIo
MOCTABJICHHBIM BOIIPOCAM, TPaMOTHO, JIOTUYHO €0 M3JIaraeT, CTPYKTYPHUPOBAT U JCTATU3UPOBAT
uHpopmalmo, wu3beras MpocTOro TMOBTOpPeHUs HHGoOpMalMM U3 TEeKCTa, UHGpopMalus
npeJcTaBlieHa B mepepaboTaHHOM Buje. CBOOOJHO HUCMONB3YeT HEOOXOAWMBbIE (OPMYINBI MPH
peIIeHNH 3a/1a4;

«xopowoy (7 6anna) - oOydarmuics TBEpJ0 3HAET MaTepral, TPAaMOTHO €ro M3jaraeT, He
JOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 3a/ad;

«yoosrnemeopumenvHoy (5 6at) - 00yJaroNIuiicss IMEET 3HaHUSI OCHOBHOTO MaTepHaa Io
MOCTaBJICHHBIM BOIMPOCaM, HO HE YCBOWJI €ro JeTalieil, JOMYyCKaeT OTIe/bHbIE HETOUYHOCTH IpU
pellIeHu! 3a/1a4;

«Heyoosnemeopumenvho» (0-4 6aI0B) — 00YJAIONIMIICS OMYCKAET IpyOble ONMTUOKH B
OTBETE Ha MOCTaBJIEHHbIE BOMPOCHI U MPH PEILIEHUH 3a/1a4.

5.3. Tunoevie 3a0anun na konnokeuym (konmponupyemasn komnemenyus OIIK-1):
Py6esicnbiii konmpoas 0CylIECTBIISETCS 10 00Jiee WM MEHEe CaMOCTOATENbHBIM pa3zesamM

— y4eOHBIM MOJIYJSIM Kypca W MPOBOAMTCA IO OKOHYAHMM H3YYECHHsS Marephajia MOIYNs B

3apaHee YyCTaHOBJIEHHOE BpeMs. PyOeXHbIi KOHTpPOJIb MPOBOIAUTCA C IEJbI0 OIpeeeHus

KayecTBa YCBOGHMs MaTepuana ydyeOHOro MoIyis B IeioM. B TedueHue cemecTpa MPOBOAUTCS

mpu MAaKux KOHMPOAbHLIX MEPONPUAMUA RO 2PAPUKY .

IIpome:xxyTounast arrecTanus 1 peMiTUHHIOBAasA TOYKA

dusnyeckass XuMmIs

IIpomexyTounasi arrecTanus 1 peMTHHIOBAas TOYKA

Tema 1
BBenenue. OCHOBHbIE MOHATHS XUMHYeCKOI TepmoanHamMuku. HyseBoe u nepBoe Hauaaa
TEePMOAUHAMMKH.

. [Ipenmer, 3a1aun, paszenbl, METOIbI, UCTOPHSI Pa3BUTHS (PU3NUECKONH XUMHUH

. UneanpHble U peanbHbIe ra3bl.

. OCHOBHBIE IOHATHS XMMHUYECKON TEPMOINHAMUKH.

. HyneBoe Hauano (HyneBoi 3aKOH) TEPMOINHAMUKH.

. [lepBoe Havasno (mepBbIii 3aKOH) TEPMOINHAMUKH.

. Hexpyrossie nporeccsl.

. Tepmoxumus. 3akoH 'ecca.

. 3aBHCHMOCTbH TEIUIOBBIX 3()(EKTOB OT TeMnepaTypbl. YpaBHeHue (3akoH) Kupxroda.
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Tema 2

Bropoe u TpeTbe HaYa1a TEPMOJAMHAMMKH. JHTpONNs. XapaKkTepucTHYeCKHe (PYHKIIHH.
TepmMoguHaMuKa XMMHYECKOI0 PAaBHOBECHSI.

. @OpMyIMPOBKH BTOPOrO Hayajla TEPMOAUHAMUKH.

. DHTpOIHUSL.

. Iukn Kapno.

. Ob11ee cOOTHOMIEHUE TSI IEPBOTO M BTOPOTO HAYall TEPMOINHAMHKH.

. I3MeHeHne SHTPONNHU B pa3JIMYHBIX IIPOLIECCAX B 3aKPBITON CUCTEME.

. TpeTbe HAa4aJI0 TEPMOJUHAMUKH.

7. Xapaktepuctuueckue QyHKIuu. TepMomHaMuyecKue MoTeHnransl. JHeprus ['ensmrombia
(cBoOOmHAs sHEprus). DHeprus ['m60ca (CBOOO THASI SHTABITHS).

8. TepMoiHaMHUYECKHUE YCIIOBUS CaMOTIPOU3BOJIBHOTO MIPOTEKAHUS IIpoLecca U JOCTUKEHUS
COCTOSIHUSI PABHOBECHSI.

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

11. [lonATHE O XNMHYECKOM PaBHOBECHH. TE€PMOTMHAMUYECKUE YCIOBHSI XUMUYECKOTO
paBHOBECHS.

12. 3akoH ACHCTBYIOIMKUX MACC U €ro TepMOAMHAMHYECKoe 000CHOBaHME. CBSA3b MEKITY
KOHCTaHTaMH XMMHYECKOTI'0 PaBHOBECHS, BEIPAKEHHBIMU Pa3IMYHBIMU CIIOCOOaMHU.
13.YcnoBHast KOHCTaHTa PaBHOBECHSI.

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

15.3aBHCHUMOCTD KOHCTAHTBI XUMHUYECKOTO PABHOBECHS OT TEMIIEPATYPhI

16. OcoGeHHOCTH TeTepOreHHbIX XMMHUECKUX paBHOBecuil. CriocoObl pacueTa XMMHUYECKUX

AN DN BN W=

paBHOBECHIA.

Tema 3

Tepmoannamuka (pa3oBbiX paBHOBecuii. PaBHoBecus1 TBepAbIX M KMIAKHUX (a3 B
ABYXKOMIIOHEHTHBIX

cucTremax.

1. OcHOBHBIEC OHATHS.

2. TepmoauHamuueckue yciaoBus (a30BOT0 paBHOBECHSI.

3. IIpaBwio ¢a3 ['nb6¢a.

4. ®a3oBbIe NEPEXOIbI.

5. OHOKOMIIOHEHTHBIE 3aKPHIThIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Kiay3uyca.

7. AnarpamMmbl COCTOSTHUSI OMHAPHBIX CUCTEM — TUArpaMMbl MIaBKOCTH.

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

00pa3yroINUX XUMUYECKHE COSIMHECHMUS).

9. CucteMbl U3 KOMIIOHEHTOB, HEOTPAHUYEHHO PACTBOPUMBIX JIPYT B Ipyre
(KpHCTaITU3UPYIOMUXCS U30MOPGHO) KaK B KUIKOM, TaK U B TBEPJIOM COCTOSIHUH, HE
00pa3ymoIUX XUMUYECKHX COeTUHEHUH.

10. Cucremsl ¢ HEOrpaHUUYEHHOW B3aMMHOM PaCTBOPUMOCTbIO KOMIIOHEHTOB B JKHIKOM
COCTOSIHUM, HEe 00pa3yIIUX XUMUYECKHE COSTUHEHUS.

11. Cucrembl, KOMIOHEHTBI KOTOPHIX 00Pa3ylOT YCTOWUYHBBIE (TUIABSIIIUECS KOHTPYIHTHO)
XUMHYECKHUE COCTUHEHHS.

12. Cucrembl, KOMIOHEHTBI KOTOPBIX 00pa3yl0T HEYCTOWYHBBIC (TUIABSIIUECS HUHKOHTPYIHTHO).
Tema 4

PaBHoBecus :XKNUJAKHMIA pacTBOP — Nap B IBYyXKOMIIOHEHTHBIX 3aAKPbIThIX CHCTEMaX.
PacrBOpbI.

1. OCHOBHBIE TTIOHSTHA.

2. Knaccugukanus OMHaApHBIX KHUIKHX PaCTBOPOB.

3. 3akoH Payns u ero TepMoAMHaMHUYECKOE 0OOCHOBAHHE.



4. 3aBHCHMOCTbH JIaBJICHHUS HACHIILIEHHOTO TIapa HaJl paCTBOPOM OT COCTaBa pacTBOPa. 3aKOHBI
Konosaiona.

5. B3auMoCBsI3b COCTaBOB paBHOBECHBIX KUAKOH (pa3bl M mapa B OMHAPHBIX CHCTEMAax
MOJIHOCTBIO B3aUMHO PAaCTBOPHUMBIX >kuKocTel. [IpaBuio peruara.

6. OcHoBHbIE TUIIBI AUarpaMM kunenus (P = const) u ntuarpamm ynpyroctu napa (T = const) s
OMHAPHBIX CHCTEM ITOJTHOCTBIO B3aUMHO PACTBOPUMBIX KHJIKOCTEH.

7. 3axoHsl Bpesckoro.

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

9. Ileperonka u pekTuuKaLus.

IIpomMe:kyTouHasi aTTecTalusi 2 peHTHHIOBasi TOYKA

Tema §

buHapHble cMecH KUIKOCTel ¢ OrPAHMYEHHOI B3aMMHOI PAaCTBOPUMOCTHIO.
PacnpenesieHue TpeTbero KOMINOHEHTA MEXKIY IBYMsl HECMEIIMBAKIIUMUCS KUIKUMHU
¢pazamu. Ixcrpakuus. CeolicTBa pa30aBjieHHBIX PACTBOPOB.

1. BunapHsbie cucTeMbl, B KOTOPBIX B3aUMHAasi PACTBOPUMOCTb JKUJIKOCTEH YBEITMUUBACTCS C
pOCTOM TeMIepaTyphl.

2. buHapHBIe CUCTEMBI, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTD KHUIKOCTEH YBETUINBACTCS C
MTOHMKEHUEM TEeMIIepPaTypPhI.

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

4. PaBHOBECHOE /1aBJIEHUE HACBIILIEHHOTO Mapa HaJl CMEChIO IBYX XKUAKOCTEH, HE
PacTBOPSAIOIINXCS HEOTPAaHUYEHHO JIPYT B JIpyTe.

5. IleperoHka ¢ BOJSHBIM MapOM.

6. 3akoH pacnpenenenusa Hepacra. KoncranTa pacnpeneneHusl.

7. Oxcrpakums. Koapdunuent pacnpeneneHus. CrerneHnp u3BieueHus (HhakTop U3BJICUCHUS,
MPOLIEHT 3KCTpakuun). GakTop pazaeneHus IByX BEIIECTB. Y CIOBUS pa3/eieHUs IBYX BELIECTB.
Koncranra skcTpakumm.

8. BnusiHue paznuuHbIX (JakTOPOB HA MPOLECCHI SKCTPAKLUHU (BIHUsIHIE 00beMa SKCTpareHTa u
Yuclia IOCIeI0BaTeNbHBIX SKCTPAKIMiL; BiausiHie pH BoIHOM (a3bl; HCMOIB30BaHUE
MAaCKHUPYIOILIUX areHTOB; B3AMMHOE BIIMSHUE SKCTPArupyEeMbIX BEIIECTB; OAABICHHUE
sKcTpakiun). [IpumeHenne skcTpakiuy B papMaiiuu.

9. KouratuBHbl€ CBOMCTBA pacTBOPOB.

10. [ToBbI1IEHNE TEMIIEPATYPHI KUIIEHUSI PACTBOPA HEJIETYYEr0O BEIIECTBA 110 CPABHEHHIO C
TEeMIIepaTypoil KUIIEHUSI YUCTOTO pacTBOpUTEINS. DOynrockonus (30yaruomeTpus).

11. [lonmxeHue TeMnepaTypbl 3aMep3aHusl pacTBOPA HEJIETYUYEro BEIIECTBA 10 CPABHEHUIO C
TeMIIepaTypoi 3aMep3aHusl YUCTOro pactBoputens. Kpuockonus.

12. Ocmoc. Obpatublit ocMoc. YabTpadunbTpaius.

13. Onpeaenenre MOJISIPHON MacChl pACTBOPEHHOTO BEILECTBA [0 OTHOCUTEIBHOMY
YMEHBUIEHUIO JIaBJICHUS HACBIIIEHHOTO Mapa pacCTBOPUTEIIS HAJl PACTBOPOM.

14. PacTBOpUMOCTB I'a30B B KUAKOCTSX. 3aKOoH I'eHpu. YpaBHenue CeueHoBa.

Tema 6

PaBHoBecusi B pacTBopax 3,1eKTpoauToB. [IpoTosinTudeckne papBHoBecHs B BOJHBIX
pacTBOpax c1a0bIX )IEKTPOIUTOB. By(depHbie cucTremMsl (PacTBOpPHI).

1. IIpoBOJHUKHM [IEPBOTO U BTOPOTO POJIaA.

2. Teopus IEKTPOIUTHUECKON TUCCOLUALIUN

C. Appennyca.

3. 3akoH pa3seneHus OcTBalbAaA.

4. AKTUBHOCTH ¥ KO3(D(PUIIMEHTHI aKTUBHOCTH 3JIEKTPOIUTOB.

5. [IpoTonuTnyeckue paBHOBECHS B BOJIHBIX PACTBOPAX.

6. IIpoTonuTHYECKHE PAaBHOBECHS B HEBOIHBIX PACTBOPHUTEISIX.

7. PaBHOBecCHs B pacTBOpax KUCIOT U ocHOBaHM. KoHcTanTa kucnotHoctu u pH pactBopos
cnabpix kucnoT. KoHncranta ocHoBHOCTH U pH pacTBOpoB ci1abbIX OCHOBaHUH.



8. 'mnponus. KoHcranTa u crenens ruaposnsa. Beruncnenue 3nauenuii pH pactBopos coiei,
[IOABEPratOIIUXCS THAPOIU3Y.

9. bydepnsie cuctems! (pactBopsl). 3nauenusi pH Oydepusix pactBopoB. bydephnas cucrema,
cozepxanias cnadyro KHCIOTy U ee colib. bydepHnas cucrema, conepxainas cmaboe OCHOBaHHE U
ero comnb. bydepnas emkocts. 3HaueHue OyPepHBIX CUCTEM.

Tema 7

PacTBOpPBI /1€KTPOJUTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOIHOCTH PACTBOPOB
3JIEKTPOJIUTOB

1. CkopocThb IBIKEHMSI HOHOB B pacTBope. Umnciia mepeHoca HOHOB.

2.Y nenbHas 31EeKTPOIPOBOAHOCTS (yI€IbHAas! 3JEKTPHUUECKas IPOBOJIUMOCTb) paCTBOPOB
AJIEKTPOJIUTOB.

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

4. 3aKoH He3aBUCUMOTO JBIKeHUSI HOHOB Kounbpaymia. [IpenenbHbie moIBHKHOCTH HOHOB.

5. IlpuMeHeHne TeOpUH CUITBHBIX 3JIEKTPOJIUTOB ISl OOBSICHEHHSI 0COOCHHOCTH
AJIEKTPOTPOBOIHOCTH PACTBOPOB.

6. OcoOEeHHOCTH AIEKTPOIPOBOJIHOCTH PACTBOPOB AIEKTPOJIUTOB B HEBOJIHBIX PACTBOPUTEIISX.
OO6pa3oBaHre HOHHBIX aCCOIMATOB.

7. Onpenenenue IEKTPOPOBOTHOCTH PACTBOPOB.

8. [IpuMeHeHne MeToia 3IEKTPOIPOBOAHOCTH (KOHAYKTOMETPUN ) AJIsl ONIPE/IETICHHSI CTETIEHH,
KOHCTAHTBI U TEPMOJAMHAMHYECKUX XapaKTEPUCTHK MPOIecca AUCCOIHAINH c1aboro
ANIEKTPOJINTA.

9. [IpumeHeHnEe KOHYKTOMETPHH ISl OTIPEICIICHISI KOHIICHTPAIIMN PACTBOPEHHBIX BEIIIECTB.
KonaykToMeTprudeckuil aHamu3 A7l ONPEeICHHs KOHIIEHTPALUU PaCTBOPEHHBIX BELECTB.
KonpnykroMerpudeckuii aHamu3 (psiMast KOHAYKTOMETPUS, KOHAYKTOMETPUYECKOe
TUTPOBAHUE).

IIpome:kyTouHas arTecTanus 3 peiiTHHIOBasi TOYKA

Tema 8

DJIeKTPOIHbIE MOTEHUUAJBI M dJIeKTPoABHKYyIIHe cHIbI (D C). DekTpoxumMuyeckune
(raJbBaHHYeCKHE) 3J1eMeHThI 1 nenu. IloreHunomerpus.

1. OcHOBHBIEC OHATHS.

2. MexaHu3M BO3HUKHOBEHHMS AJIEKTPOJHOTO MOTEHIMaNa. JIBOMHOM JIEKTPUYECKUI CIIO M.

3. 3aBucumocTth J/]C raJibBaHMUECKOTO 3JIEMEHTA OT AKTUBHOCTEH PEareHTOB. Y paBHEHUE
HepHucra.

4. Knaccudukanus o0paTUMBIX 3JIEKTPOJOB. YpaBHeHus HepHcTa 11l MOTEHIIMAIOB
AJIEKTPOJIOB MEPBOr0, BTOPOTO POJa, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX U MEMOPAHHBIX (MOH —
CEJIEKTUBHBIX) JIEKTPO/IOB.

5. X¥MMHYECKHUE TaJIbBAHUYECKHUE LEIH.

6. KoHIIeHTpallMOHHBIE TAIbBAHUYECKUE LEIH.

7. Auddy3MOHHBIN OTEHITHAIL.

8. Omnpenenenrie TEpMOJMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS PEaKIUid Ha
ocHOoBaHUU U3MepeHni D/[C raJbBaHNYECKUX LEneEN.

9. Ilpumenenne usmepenuit 3/]C raabBaHUUYECKUX 3JIEMEHTOB JIJIsl OTIPEJACICHHS] KOHIEHTpail
pactBopoB. [ToTeHromeTpust (psiMasi MOTEHIIMOMETPH S, TOTEHIIMOMETPUIECKOE TUTPOBAHHE).
10. U3mepenne O/1C raibBaHMUECKUX 2JIEMEHTOB.

11. X¥uMHruecKkre UICTOYHUKH TOKA. TOTIMBHBIE 3JIEMEHTHI.

12. DnekTpoxuMuieckas KOppo3usi METauioB. MeTo/1bl 3alUThl OT KOPPO3HH.

Tema 9

KuneTuka xXuMM4YeCKHX peaKkluii. 3aBUCUMOCTb CKOPOCTH PeaKIUuu 0T TeMIepaTypbl.
OO0ume Teopuu XMMHYECKO KMHETHKH.



1. OcHOBHBIE TOHSTHSI.

2. @opmanbHast XUMUYECKasi KWHETHKA PeakInii B Ta30BOM (haze: KWHETHYECKH HeoOpaTuMbIe
peaKIuu nepBoro, BTOPOro, TPEThEero, APOOHOTO, HYJIEBOTO MOPSIKA.

3. Metonsl onipeiesieHUst TOPsIIKA peakuuu (MHTerpaibHble, Tu(QepeHnnanbHbIe).

4. @opmanbHast KHHETHKA HEKOTOPBIX CIIOXKHBIX pEaKIHii: 00paTuMele, mapajieabHbIE,
[I0CJIEI0BATEIIbHbIE, CONPSHKEHHbIE PEAKLIUU.

5. Ipauno Bant — INodda.

6. YpaBHeHune AppeHuyca.

7. OnpeneneHye SHEPrul aKTUBALMK U [TPEIIKCIIOHEHIIMATIBHOTO MHOYKUTENS YPAaBHEHMUSI
Appenuyca.

8. CBs13p Mexy kKodpduuuentom Bant — 'odda u sHeprum akruBarmm.

9. Teopus akTUBHBIX CTOJIKHOBEHH. [ MmoTe3a AppeHuyca o CylecCTBOBAaHUU AKTUBHBIX
MoJieKyIl. Teopusi akTUBHBIX OMHAPHBIX coynapeHuid. [IpuHIMIT cTalMOHapHBIX
(KBa3UCTALIMOHAPHBIX) COCTOSIHUM.

10. Teopust nepexoanoro coctostHusl. OCHOBHBIE MOJIOKEHUS U AONYIIeHHs Teopuu. OCHOBHOE
ypaBHeHUe Teopuu. TepmouHamuueckas (KBa3uTepMOAMHAMUYECKas) popmMa OCHOBHOTO
YpaBHEHHUS TEOPUH.

Tema 10

Kuneruka peakuuii HekoTopbix THIIOB. KuHeTHKa rereporeHHbix npoueccoB. Kunernka
3JIeKTPOXMMHMYECKHX MPOLEeCCOB.

. Oco0eHHOCTH KMHETUKH peaKkuil B pacTBOPAX.

. Kunetnka poToXUMHYECKUX pEaKIIHA.

. Oco0eHHOCTH KMHETUKHU LIETTHBIX PEeaKLIUi.

. OCHOBHBIE CTaJIMU I'€TEPOTECHHBIX ITPOIIECCOB.

. Auddyzus. 3akonsr Ouka. Koapdunuent muddy3un.

. OcobeHHOCTH MPOTEKAaHUS peakiuii B TBepAo (aze. TomoxumMudeckne peakium.

. 3aKoHbI 351eKTposin3a Dapajes.

. CKOpOCTb 2NEKTPOXUMHUYECKUX PEAKIIUH.

. [onspu3zanust 3I€KTPOI0B.

10. Bausnaue TeMneparypbl Ha CKOPOCTh ANEKTPOXUMUUYECKUX PEAKIIHIM.

11. AMnepomeTpruyeckoe TUTPOBAHUE.

12. KynonomeTtpusi.

Tema 11

Karanu3

1. OCHOBHBIE TOHATHS.

2. OCHOBHbBIE OCOOCHHOCTH KaTaJTUTHUYECKUX PEaKIIUM.

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

4. ®epmenTaTuBHbIN KaTanu3. CymHOCTb (hepMEHTATUBHOIO KaTaiau3a, KHHETHKa
(epMEeHTAaTUBHBIX PEaKIIHil.

5. I'ereporenHsliii katanus. OCHOBHbIE TOHATHS. KuHeTnueckre 0COOEHHOCTH reTepOreHHO
KaTaJIUTHYECKUX peakuuid. Teopuu reTeporeHHoro karanusa (MynbTHILIETHAS Teopus A.A.
banannuna, Teopus aktuBHbIX aHcamOuelt H.M1. KoOo3eBa, anexkrponHas Teopusi). CoBpeMeHHbIe
TEHACHLIUN Pa3BUTHUS TEOPHI FETEPOTEHHOTO KaTalu3a.

03N DN kWb~

O

Koanongnas xumus
IIpome:xyTounasi arrectanus 1 peMTUHIOBAas TOYKA

Tema 1
Mpeamer, 3aqa4un U MeTOABI KOJUIOUAHON XUMHHU. /[McIepCHBbIE CHCTEMBI.



1. OcHOBHBIE ATanbl Pa3BUTHUS KOJUIOUAHON XUMUHU. POJIb OTEUECTBEHHBIX U 3apyO0EKHBIX
yUYEHBIX B pa3BUTUH KoJutouaHoi xumMui (A.B. lymanckuii, B. OctBansa, H.I1. Ileckos, IT.A.
PeGunnep).

2. 3HayeHHe KOJUIOMIHOW XUMHUHU B PAa3BUTHH (papMaruu.

3. Crpykrypa mucnepcHbix cucteM. [{ucnepcHas ¢asza, aucriepcHas cpena. CreneHb
JUCIIEPCHOCTH.

4. Knaccuukarus TMCIepCHBIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (a3bl U
TMCTICPCUOHHOMN CPeJIbl, TI0 XapaKTepy B3aUMOJICHCTBYS TUCTIEPCHOM a3kl ¢ AUCIIEPCHOHHON
Cpeloi, 1o MOJIBUKHOCTH AUCTIEPCHOM (ha3bl.

5. MeTo/ipl 1oJIy4yeHUs! ¥ OYUCTKU KOJIJIOUTHBIX pacTBOPOB. J{nanus, anexTpoananus,
yIbTpadUIbTPALIUSL.

Tema 2

TepMoauHaMHKAa NMOBEPXHOCTHBIX SIBJIEHUH

1. TepmoauHaMuka oBepXHOCTHOTO ciosi. [loBepxHocTHast s3Heprus ['m06ca 1 MOBEpXHOCTHOE
HaTspKeHHe. MeTo bl oTpeieIeHUs! TOBEPXHOCTHOTO HaTshkeHus. KpaeBo# yrosi cMaunBaHusl.
3aBUCUMOCTD MMOBEPXHOCTHOTO HATSHKEHUSI OT TeMneparypbl. CBsi3b MOBEPXHOCTHON SHEPTHH
['n06ca 1 MOBEPXHOCTHOM 3HTANBINU. DHTAIBINS CMadyMBaHUS U KO3(DDULIHEHT
TUAPOPUIBHOCTH.

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

3. MonekynsapHble MeXaHU3MBbI afcopOru. OpreHTaus MoJIEKyJl B TIOBEPXHOCTHOM CIIOE.
Onpenenenue miomaan, 3aHUMaeMOil MOJIEKYJION MOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA B
HACBIIIICHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIeKY bl [IAB.

4. TepMoauHAMUYECKUN aHATIN3 aicopOmu. Y paBHeHHE U30TepMbI afcopOrmu ['mb0oca.
®daxTopsl, BIUSIOUIME HA aACOPOLIMIO ra30B U PaCTBOPEHHBIX BElIeCTB. MOHOMOJIEKYspHAs
azcopOIusi, ypaBHEHHE H30TepMBI afcopOiuu JIenrmiopa, @peitnamxa. [lonmumonexkynspHas
aacop6mus. KamwmspHas koHaeHcarus, abcopOIus, XeMoCcopOIHsl.

5. AncopOrus snexktposntoB. Hecriennduaeckas (3KBUBAJICHTHAS) aICOPOIINS HOHOB.
N3buparensuas agcopOuus nonos. [1pasuio [Tanera — ®@asHca. MoHOOOMEHHast aacopOIusi.
Nonwuts! n ux kinaccuduxarus. OOMeHHas eMKocThb. [IpriMeHeHrne HOHUTOB B (hapMaliuu.

6. Xpomarorpadus (M.C. LIet). Knaccudukanust xpomatorpadmdecKux METOI0B 110 TEXHUKE
BBITIOJIHEHUS U 110 MeXaHu3My mpoiiecca. ['enbunbrpanus. [Ipumenenue xpomatorpaduu B
(dhapmanuu.

Tema 3

MosiekyJISIpHO-KMHETHYECKHE U ONITHYeCKHe CBOMCTBA JUCIEPCHBIX CHCTEM

1. BpoyHoBckoe nBuxkenue, U Qy3usi, 0CMOTUYECKOE J1aBIICHUE.

2. CequmenTanus. CelMMEHTAIIMOHHAS YCTOMYMBOCTh U CEIMMEHTAIIMOHHOE PABHOBECHE.
CenMMEHTALIMOHHBIA METO AaHAJIN3A.

3. PaccesiHue u norsoluieHue cgera. YpaBHenue Panest.

4. Typounumetpus. Hedernomerpus.

5. YABTpaMUKPOCKOTIHUS U AIEKTPOHHASI MUKPOCKOIIHS KOJUIOMAHBIX CUCTEM.

IIpomexxyTouHasi arTecTanus 2 peMTHHIOBASA TOYKA

Tema 4

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

1. Ilpuponaa aneKTpuYeCKUX SBJIEHUN B IUCIIEPCHBIX CUCTEMaX. MeXaHN3M BO3HUKHOBEHMS
ANIEKTPUUYECKOT0 3apsijia Ha IpaHulle paszzena AByX (a3. CTpoeHne JBOWHOIO AIEKTPUIECKOTO



cios. Muuesnia, CTpoeHre MULIEIUIBI 30J151. 3apsil U JIEKTPOKUHETUUECKUN OTEHLIHA
KOJUIOMTHOM YaCTHULIBL.

2. BiusiHME 3IIEKTPOJINTOB HA IEKTPOKUHETUUECKUN MTOTEHLIMAN. SIBIeHNEe epe3apsiiky B
JUCIIEPCHBIX CUCTEMAX.

3. NEKTPOKUHETUYECKHE SBICHUA. DeKTpodope3. CBsA3b MEKTPOPOPETUIECKON CKOPOCTH
KOJUIOMJHBIX YaCTHUIL C UX IEKTPOKUHETUUYECKUM MTOTEHIMANIOM (ypaBHEeHHE [ enbmrosbla —
CMOITYyX0OBCKOT0). DIeKTpodopeTHdecKast MoABMKHOCTh. DIEKTPOPOPETUICCKIE METOIbI
uccaeaoBaHus B (papManuu.

4. DeKTPOOCMOC. DIEKTPOOCMOTHYECKOE U3MEPEHNE AMEKTPOKUHETHIECKOTO MTOTEHIMAA.
[IpakTHyeckoe MpUMEHEHNE IEKTPOOCMOca B (papMaiuu.

Tema §

YcToiiuuBOCTL U KOATYJIALUS AUCTIEPCHBIX CHCTEM

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

2. Koarymsiiust v gaxTopsl, ee Bei3biBatomue. Kuneruka koarymsuu. [lopor koarymisuu, ero
onpeneneHue. Koarynsmus 301ei CMECSIMU 3JIEKTPOJIUTOB.

3. 'eneoOpa3oBanue (xemaruaupoBanue). Kommonmanas 3amura. ['eTrepokoaryssimsi.
[TenTuzamus.

4. Teopun xoarynsuuu. AncopOuuonnas teopus Opeitnanxa. Teopust ycToiunBoCTH
mucnepcHbIx cuctem Jlepsaruna-Jlannay-depres-OBepOeka.

IIpome:kyTouHas arTecTauus 3 peiiTUHIOBasi TOYKA

Tema 6

Pa3Hble K1acchl ANCNEPCHBIX CHCTEM

1. Aspo3onu u ux cBoiictBa. [losyueHue, MOIEKyIIpHO-KUHETHYECKHE CBOMCTBA. ArperaTuBHas
YCTOMYHMBOCTH U (PaKTOPHI, €€ onpeensoniue. [[pumMenenne a3po3oieii B hapmariu.

2. [lopomiku u ux cBorictBa. Clie:kMBaeMOCTh, TPAHYIMPOBAHKUE U PACTIBUIIEMOCTD MOPOIIIKOB.
[Ipumenenue B papmarium.

3. Cycnen3uu u ux cBoiictra. [lomyuenue. Y CcTOMIMBOCTD U ONIPEACIIAIONINE €€ (aKTOPHI.
DIOKYIISIHUA.

4. CenMMeHTAIIMOHHBIN aHanu3 cycren3uil. [1ensl. [1acTebl.

5. OMynbcuu U ux cBoiicTBa. [lonydyenue. Tumnbl sMynbCHid. IMYIbraTOpbl U MEXaHU3M HX
neiictus. O6parieHue ¢a3 SMyJIbCHd. Y CTOWYUBOCTH IMYIIBCUH U ee HapylieHue. DakTopbl
YCTOWYMBOCTH AMYIIbCHIA.

6. Koanecuennus. CBoHCTBa KOHIIEGHTPUPOBAHHBIX U BHICOKOKOHIIEHTPUPOBAHHBIX AMYIbCHIA.
[IpumeHenue cycrneH3uii 1 SMyabCUil B hapMalinu.

Tema 7

Muneasipublie JucHepCHbIE CHCTEMbI

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

2. Munennoo6pa3zoBanue B pactBopax MITAB. TepmoanHamuka MUIEIIIO00pa30BaHHUS.
Kputnueckast KOHIIEHTpaIMs MULIETIO00PAa30BaHMs, METOAbI €€ OTIPEICIICHNUS.

3. Comobunu3zanys U ee 3Ha4yeHue B papMariii.

4. MunennspHble KOJUIOUIHBIE CUCTEMBI B (hapMaliui.

Tema 8

Bricokomonexyasipubie coeauHenust (BMC) u ux pactBopsbl.

1. MounekynsapHsle kojutonanable cucteMbl. Metoel nonydenus BMC. Kiaccet BMC.

2. CpoiicTBa moauMepHsbIX neneil. [ mokocts nemneit nonumepos. BHyTpeHHee BpallieHne 3BeHbEB
B MakpomoJiekynax BMC.

3. Kpucramnnueckoe u amopdnoe cocrosisuue BMC.



4. Habyxanwue u pactBopeane BMC. Mexanusm HaOyxanus. TepMonuHaMuka HaOyXaHus U
pactBopenuss BMC. BrnusiHue pa3nu4sbix pakTopoB Ha CTENEHb HaOyXaHus. JIMOTPOTIHbIE PsiIbI
HOHOB.

5. YenwHas, IpUBEICHHAS U XapaKTepUCTUYECKas BA3KOCTb. Y paBHeHue [lItaynunrepa u ero
Moau¢ukanus. OnpeaeneHre MOJISIPHOM MacChl MOJIMMEPa BUCKO3UMETPUUYECKIM METOIOM.

6. [TonrMepHBIE HEANIEKTPOIHUTHI U TOMUANEKTPOIUTHL. [Tommamdonuter. M303mekTpruaeckas
TOYKA MOJIMaM(OIMTOB U METOJIBI €€ ONPEICTICHHUS.

7. OcmoTHueckue cBoiicTBa pactBopoB BMC. OcmoTryeckoe JaBieHHE pacTBOPOB MOJIMMEPHBIX
HearekTposinToB. OTKIIOHEHHE OT 3aKkoHa Bant — ['odda. Ypasuenue [amepa. Onpenenenue
MOJISIPHOM Macchl MOJIMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue JloHHaHa.

8. ®axTops! ycroitunBoctu pactBopoB BMC. BricanuBanue, noporu BbICaJMBaHUS.
JInoTpornHble psabl HOHOB. 3aBUCUMOCTbH ITOPOTOB BhICAIMBAHUS MoJinaM(ponnToB oT pH cpensl.
9. Koaneppauus. Mukpokoatepsanus. bruonornyeckoe 3HaueHue. MuKpokancyimpoBaHue.

10 3acrynHeBanue. BausiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTH 3aCTyAHEBAHUS. TUKCOTPOIHS
cryaHei u reneil. Cunepesuc cryaseil. Ctyanu B papmauuu. Auddysus u nepuoauueckre
peaxkuu B CTYAHSX U TeJsX.

Kpumepuu popmuposanus ouenox no KoHmpoiavhvolm moukam (KOHmMpObHble padonvl;
KOJL10K8UYM)

(21 GayoB) - craBuTCs 32 pabOTY, BBHITOJHEHHYIO TOJTHOCTHIO 0€3 OMMOOK W HEJI0YETOB;
00yJarOIUIACS JIEMOHCTPUPYET 3HAHUE TCOPETUYECKOTO M MPAKTHYECKOTOo Marepualia Imo TeMe
MpaKTHYECKOU paboThl, pemeno 100% 3amauq;

(18 6ammoB) — cTaBuTCA 3a pabOTY, BBIIOJHEHHYIO TIOJHOCTBIO, HO TIPH HAJIMYUU B HEH HE
Oosee oHOM HErpyOol OIMMOKHM M OJHOTO HEJ0YeTa, He Oojiee Tpex HeaoueToB. OOyJarommiics
JEMOHCTPUPYET 3HAHHE TEOPETHYECKOrO M MPAaKTUUYECKOro Marepuana Mo TeMe MpPaKTUYeCKOM
paboThl, TOMyCcKasi He3HAUNTeNbHbIE HETOYHOCTHU MPpH pellieHnH 3a1a4, peumieno 70% 3amay;

(12 6amma) — craButcs 3a paboTy, €CIM CTYACHT MPABWIBHO BBITIOJHWI HE MeHee 2/3 Bcel
paboThl WM JOMYCTHWII He OoJjiee OJHOW TpyOOH OMMOKKM W JBYX HEIAOYETOB, HE Oojiee OJHOM
rpy0oii u omHOW HerpyOoil ommOkd, He Oojiee Tpex HErpyObIX OIIMOOK, OJHON HErpyOoHu.
OOyyJaromuiicss 3aTpyaHSACTCS C TMPAaBUIBLHOM OLEHKON NpPEeUIOKEHHON 3a71auu, JaeT HETOJIHBIA
OTBET, peiieHo 55% 3amau

(0-11 6annoB) — cTaBUTCS 32 pabOTY, €CIIM YMCIIO OITHMOOK U HEZI0YETOB MPEBBICKIIO HOPMY IS
OIICHKK 3 WJIM TPaBWJILHO BBITIOJHEHO MeHee 2/3 Bceil pabotel. OOydaromuiicss AaeT HEBEPHYIO
OLICHKY CUTYalluH, perieHo MeHee 50 % 3amad.

5.4. Tecmoevie 3a0anusn (konmpoaupyeman komnemenyus OIIK-1):
Llonnblii nepeyenb mecmogwvlx 3a0aHull nNPeocmasieH 8

DOUC — http://fopen.kbsu.ru/moodle/course/view.php ?id=3302

IIpumepbl TeCTOBBIX 3aIaHUH

I:

S: CucreMsl, KOTOpble 0OMEHUBAIOTCS C OKpYXKarollel Cpeaoil SJHeprueil, Ho He BELIECTBOM
Ha3bIBAIOTCS:

+: 3aKPBITEIMHA

: N30JIUPOBAHHBIMH

: TOMOT'€HHBIMH

: OTKPBITBIMU

I:
S: Hayka o B3auMOMpEeBpaIICHUSX Pa3TUYHBIX (POPM SHEPTHH U 3aKOHAX STHUX MPEeBpaIICHUMA
Ha3bIBAETCH:



+: TEpMOAMHAMHUKOU

: TEPMOXUMUEN

! KHHETUKOU

. MOJICKYJISIPHOHM (hU3HKOU

I:

S: Teno wnu rpynma Tel, HaXOMIAIIMXCS BO B3aUMOJCHCTBUHU, MBICICHHO WM pEaIbHO
000COO0JICHHBIC OT OKPYIKAIOIIEH Cpebl HA3bIBACTCS:

+: TEpPMOAMHAMUYECKON CUCTEMOM

-: dazoit

: TOMOT€HHOM CHUCTEMOM

: TETEPOre€HHOM CUCTEMOM

I

S: Cucrema, BHYTpU KOTOPOU HET MOBEPXHOCTEH, PA3ACISIONINX OTIMYAIOIIUECS TI0 CBOMCTBaM
YacTHU CUCTEMBbI Ha3bIBACTCS:

+: TOMOT'€HHOM CUCTEMOM

-: (hazoi

! TEPMOJAMHAMUYECKON CUCTEMOM

: TETEPOre€HHON CUCTEMO

I:

S: Cucrema, BHYTpH KOTOPOH MPUCYTCTBYIOT MOBEPXHOCTH, PA3ACISIONINE OTIMYAIOIINAECS 10
CBOMCTBAM YacCTH CUCTEMbI HAa3bIBAECTCH:

+: TeTEpOreHHOM CUCTEMOM

: dazont

: TEPMOJAMHAMUYECKON CUCTEMOM

: TOMOT'€HHOM CHUCTEMOM

I:

S: CoBOKYIMHOCTh TOMOTE€HHBIX YaCTEeH IeTEPOrC€HHOM CUCTEMBI, OJIMHAKOBBIX MO (PU3HYECCKUM H
XUMHUYECKUM CBOWMCTBaM, OTHAEJIEHHAS! OT JPYTHX YacTel CUCTEMbI BUAMMBIMU MOBEPXHOCTSIMU
paszena Ha3bIBaeTCA:

+: dazon

-: TETEPOr€HHON CUCTEMOM

- TEPMOJMHAMUYECKON CUCTEMOU

-: TOMOT€HHOM CUCTEMOM

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0anuam:

(9 6amioB) — moaydaroT oOyyaromiMecss C NPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIE BONPOCHL. Beimonaneno 100 % mpennoxkeHHbIX TECTOBBIX BOIIPOCOB;

(7 6amnmoB) — modydaroT oOydarolmiuecsi C NPaBHIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BOMpockl — 80 —99 % ot 001miero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(5 6amioB) — moaydaroT oOywaromuecss C TNPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BOMpockl — 60 —79% oT 0611ero o6bemMa 3aJJaHHbIX TECTOBBIX BOIPOCOB;

(0-4 OGamnoB) — moiydaroT oOydaroliuecs NpPaBWIBHBIM KOJUYECTBOM OTBETOB Ha
TecToBble Bompockl — MeHee 40-59 % ot ob1ero oobema 3aJJaHHbIX TECTOBBIX BOIIPOCOB.

5.5. Bonpocwt ona coauu rkzamena, koumpoaupyeman komnemenyus (OIIK-1).

3K3aMeHaIII/IOHHbIe BOIIPOCHI MO TUCHUILJIMHE «Du3ndecKas M KOJJIOUIHAT XUMHUS



Yacrpl

Tema 1 BBenenune. OcHOBHBbIE NOHATHA XUMHYeCKOH TepMmoanHamuku. HyeBoe u nepsoe
HA4YAJIa TEPMOAUHAMMKH.

. [Ipenmer, 3agauu, pa3nenbl, METObI, HCTOPUS Pa3BUTHS PU3HUECKON XUMUU

. UnneanbHble U peasbHbIC rasbl.

. OCHOBHBIE TTOHATHUS XUMHUYECKON TEPMOTUHAMUKH.

. HyneBoe Hauano (HysneBoil 3aKOH) TEPMOIMHAMUKH.

. [lepBoe Havasno (mepBblii 3aKOH) TEPMOIMHAMUKH.

. HexpyroBsie npoueccsl.

. Tepmoxumus. 3akoH ['ecca.

. 3aBUCUMOCTb TEIIOBBIX 3(pPEeKTOB OT TemnepaTypsl. YpaBHeHUeE (3akoH) Kupxroda.
Tema 2 Bropoe u TpeTbe Ha4Ya/1a TEPMOJAMHAMUKHU. JHTPONUA. XapaKTepHUCTHYECKHE
pynkuuu. TepmoanHaMuKa XUMHYECKOT0 PABHOBECHSI.

1. ®opMynMpOBKK BTOPOTO Hayajga TEPMOJUHAMHUKHU.

. DHTpOMHSL.

. Hukn Kapno.

. O6111ee COOTHOLIEHHUE /7S IEPBOTO ¥ BTOPOTrO Hayal TEPMOJIUHAMUKH.

. I3MeHeHune SHTPONMUH B pa3IMYHBIX MTPOIIECCaX B 3aKPHITON CHCTEME.

. TpeTbe Ha4aJI0 TEPMOJMHAMUKH.

7. Xapaktepuctuueckue QyHKIUU. TepMoanHaMudYecKre MoTeHInaabl. DHeprus [ enpMrobpia
(cBoOOTHAs SHEpTHUs). DHEeprus [ md6ca (CBOOOIHAS YHTAIIBITHS).

8. TepMoMHAMUYECKHE YCIOBHUS CaMOITPOM3BOIBHOTO TPOTEKAHMS TIPOIIeCcca U JOCTHIKEHUS
COCTOSIHUSI PaBHOBECHSI.

9. Xumnueckuii noteHiuan. OyruTUBHOCTh U AaKTUBHOCTh. CTaHAApPTHOE COCTOSIHUE BEIIIECTBA.
10. YpaBuenus ['u66ca-I"enpmromsiia.

11. IloHsiTHE O XMMUYECKOM paBHOBECUU. TEepMOIMHAMUYECKHUE YCIOBUS XUMUUYECKOTO
paBHOBECHS.

12. 3akoH ACHCTBYIOIMKUX MACC U €ro TepMOANHAMHYECKOe 000CcHOBaHME. CBSA3b MEXKIY
KOHCTaHTaMH XMMHYECKOTI0 PaBHOBECHS, BEIPAKECHHBIMU Pa3IMYHBIMU CIIOCOOaMHU.
13.YciioBHas KOHCTAHTA PaBHOBECHSI.

14. YpaBHEeHHE H30TEPMbl XUMHYECKOM peakuu (n30TepMbl Bant - ['odda).
15.3aBUCHUMOCTh KOHCTAHTBI XUMHUYECKOT'O PABHOBECHUS OT TEMIIEPATYPHI

16. OcoOeHHOCTH TeTEPOTreHHBIX XUMHUYECKUX paBHOBeCHi. CrToOCcOOBI pacueTa XUMHUYECKUX
paBHOBECHIA.

Tema 3 Tepmoannamuka (pa3oBbiX paBHoBecuii. PapHoBecusi TBepAbIX U KUAKHUX (a3 B

0NN KW~

AN L AW N

JABYXKOMIIOHEHTHBIX

cucremax.

1. OcHOBHBIE TOHATHSI.

2. TepmoauHamuueckue yciaoBus (a30BOT0 paBHOBECHS.

3. IIpaBwio ¢a3 ['n66ca.

4. ®azoBbIe MEPEXO/IbI.

5. OHOKOMIIOHEHTHBIE 3aKPBIThIE CUCTEMBI.

6. Ypasuenue Knaneiipona — Knaysuyca.

7. AnarpamMmbl COCTOSIHUSI OMHAPHBIX CUCTEM — IUarpaMMbl IJIaBKOCTH.

8. buHapHbIe cucTeMbl HEU30MOP(PHO KPUCTAIU3YIOIIMXCS BEIECTB € MPOCTOM IBTEKTHKON (HE

00pa3yIoMX XMMUYECKHE COeTUHEHNS).

9. CucteMbl U3 KOMIIOHEHTOB, HEOTPAHUUYEHHO PACTBOPUMBIX JIPYT B IpYyre
(KpUCTAJUTM3UPYIOIIMXCS U30MOP(HO) KaK B )KUIKOM, TaK U B TBEPAOM COCTOSHUM, HE
00pa3yIomKX XMMUYECKHX COEAMHEHUH.

10. Cucremsl ¢ HEOrpaHUYEHHON B3aUMHOM paCTBOPUMOCTBIO KOMIIOHEHTOB B KUIAKOM
COCTOSIHUH, HE 00pa3yIOIUX XUMUYECKUE COSTMHEHUSI.



11. Cucrembl, KOMIIOHEHTBI KOTOPBIX 00Pa3yIOT YCTOHUMBBIC (TTIABSAIIAECS KOHIPYIHTHO)
XMUMHUYECKUE COETUHEHUSI.

12. CucremMbl, KOMIIOHEHTBI KOTOPBIX 00pa3yrOT HEYCTOWYHMBBIC (IIJIABSIIUECS HHKOHTPYSHTHO).
Tema 4 PaBHoBecHs :KHAKHIl PACTBOP — ap B IBYXKOMIIOHEHTHBIX 3aKPBITHIX CHCTEMAaXx.
PacTBOpbI.

1. OcHOBHBIE TTOHSTHS.

2. Knaccu¢ukarus OMHapHBIX KUIKUX PACTBOPOB.

3. 3akoH Payns u ero TepMoguHaMmuyeckoe 000CHOBaHHE.

4. 3aBUCHUMOCTD JaBJIEHUS HACBILEHHOIO [1apa Hajl paCTBOPOM OT COCTaBa pacTBOPA. 3aKOHbI
Konosasona.

5. B3auMoCBsI3b COCTaBOB paBHOBECHBIX KUAKOH (pa3bl ¥ mapa B OMHAPHBIX CHCTEMAax
MTOJIHOCTHIO B3aMMHO PacTBOPUMBIX >kuKkocTel. [IpaBuio poryara.

6. OcHoBHbIE THIBI AUarpaMM kunenus (P = const) u ntuarpamm ynpyrocrtu napa (T = const) mis
OMHAPHBIX CUCTEM IOJIHOCTHIO B3aUMHO PAaCTBOPUMBIX KMJIKOCTEH.

7. 3axonsl Bpesckoro.

8. HarpeBanue u oxjiaxx/ieHue OMHAPHON CMECH JIETY4YHX JKHJIKOCTEH.

9. [leperonka u pekTuuKaLus.

Tema S bunapHbie cMecH KUAKOCTEH ¢ OrPAHNYEHHOM B3aUMHOM PACTBOPUMOCTBIO.
Pacnipenesienne TpeTbero KOMIOHEHTa M1y IBYMS HeCMelIMBAIOIIUMHUCS KMAKUMU
¢pazamu. Ixcrpakuus. CeoiicTBa pa30aBjieHHbIX PACTBOPOB.

1. bunapHbie cuCTeMbl, B KOTOPBIX B3aUMHasi paCTBOPUMOCTD KUIKOCTEN yBETUUUBAETCS C
pOCTOM TeMIepaTyphl.

2. bunapHbie cucTeMbl, B KOTOPBIX B3aUMHAasi paCTBOPUMOCTb JKUJKOCTEH YBEIMUNBAETCS C
MOHWKEHUEM TEMIIEPATYpBhI.

3. buHapHbIE )KUJIKUE CUCTEMBI C BEPXHEN U HUKHEW KPUTUUECKUMHU TeMIIepaTypaMu
pacTBOpEHUS.

4. PaBHOBECHOE J1aBJICHUE HACHIIIEHHOTO Mapa HaJ CMEChIO ABYX KUJIKOCTEH, HE
PacTBOPSIIOIUXCS HEOTPAaHUUYEHHO JAPYT B JpYre.

5. IleperoHka ¢ BOJSIHBIM MapoOM.

6. 3akoH pacnpenenenusa Hepacra. Koncranra pacnpeaeieHusl.

7. Okerpakuus. Koaddunuent pacnpenenenus. Crenens u3pieueHus (GakTop U3BJICUECHUS,
IPOLEHT SKCTpakiuK). DakTop pasjesneHus IByX BELIECTB. Y CIOBHs pa3/ieieHus ABYX BEIIECTB.
KoHcTaHTa 3KCTpaKLIMH.

8. BnusHue pa3znuuHbIX (JaKTOPOB Ha MPOLECCH] SKCTPAKIMHU (BIHUAHUE 00bEMa SIKCTpAreHTa u
qucia Mociae10BaTeIbHbIX AKCTPaKIMil; BusHre pH BoaHOM (a3bl; ucnoab3oBaHue
MaCKHUPYIOIMX areHTOB; B3aUMHOE BIIUSTHHE SKCTPArupyeMbIX BEIIECTB; I10/IaBI€HUE
sKcTpakium). [IpuMeHeHne skcTpakiuu B hapMari.

9. KosratuBHbIE€ CBOMCTBA pacTBOPOB.

10. IoBbllIeHHE TeMIIEpaTyphbl KUIIEHUsI PAaCTBOPA HEJIETYUYEro BELIECTBA 110 CPABHEHMIO C
TeMIepaTypol KUIEHUsI YUCTOr0 PaCTBOPUTENS. DOYyInocKonus (30yInoMeTpus).

11. [loHmxeHune TeMnepaTypsl 3aMep3aHusl PAaCTBOPa HEJIETYUEro BEIEeCTBA [0 CPABHEHUIO C
TEMIIEPATYPOH 3aMep3aHMs YUCTOrO pacTBopuTela. Kpuockomnusi.

12. OcMmoc. O6patHblif ocMoc. YbTpaduiIbTpanus.

13. Onpenenenne MOJIIPHON MacChbl PACTBOPEHHOTO BELIECTBA [0 OTHOCUTEIBHOMY
YMEHBILIEHUIO JaBJICHUs HACBIIEHHOTO [1apa paCTBOPUTEIISI HAJl PACTBOPOM.

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

Tema 6. PaBHOBecHsi B pacTBOpax 3J1eKTPoauTOB. IIpoTosimTnyeckue paBHoBecusi B
BOJHBIX PACTBOPAX €J1a0bIX 3JIEKTPOJUTOB. By(depHbie cucrembl (pacTBopbI).

1. IIpoBOfHMKYM TIEPBOTO ¥ BTOPOTO POJIA.

2. Teopusi 2IEKTPOIMTUYECKON JUCCOLUALIUT

C. Appennyca.

3. 3akoH pa3BeneHus OcTBaibiaA.



4. AKTUBHOCTB M KOO (PUIIMEHTH aKTUBHOCTH 3JICKTPOJIUTOB.

5. [IporosuTuyeckre paBHOBECHUS B BOJHBIX pacTBOPAX.

6. [IpoTosiuTHUECcKre paBHOBECHUS B HEBOJHBIX PACTBOPUTEIISX.

7. PaBHOBecCHUs B pacTBOpax KUCIOT U OCHOBaHMN. KoHcTaHTa kKucnotHoctu u pH pactsopos
cnabbix kucioT. Koncranta ocHoBHocTH 1 pH pacTBOpoB cnaObIX OCHOBAHUIA.

8. 'mnponus. KoncranTa u crenens rufposnsa. Beruncnenue 3Hauenuit pH pactBopos coiei,
[IOABEPratoIIUXCs THAPOIU3Y.

9. Byepnsie cuctems! (pactBopsl). 3nauenusi pH Oydepusix pactBopoB. bydepHnas cucrema,
cozeprkaias ciaadyro KHCIOTY U ee colb. bydepHas cucrema, cogeprkaimas ciraboe OCHOBaHHE U
ero coib. bydepnas emkocts. 3HaueHue OypepHBIX CUCTEM.

Tema 7. PacTBOpPBI 3JIEKTPOJUTOB B HEPABHOBECHBIX YCJIOBHAX. JJIEKTPONPOBOHOCTH
PACTBOPOB 3JIEKTPOJMTOB

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

2.Y nenbHas 31EeKTPONPOBOAHOCTS (yeTIbHAas 3JEKTPHUUECKas IPOBOIUMOCTD) PACTBOPOB
AJIEKTPOJIUTOB.

3. DKBUBAJIEHTHAs U MOJISIpHAst 3JIEKTPOIPOBOAHOCTD (IJIEKTpUUYECKasi IPOBOAUMOCTD)
PacTBOPOB JIEKTPOJIUTOB.

4. 3aKOH He3aBUCHUMOTO JIBUKEeHHs HOHOB Konppayma. [IpenensHbie MOIBUKHOCTH HOHOB.

5. [IpyMeHeHne TEOPUH CUIIBHBIX 3JIEKTPOIUTOB Ul 00BACHEHUS 0COOEHHOCTH
AJIEKTPOTPOBOIHOCTH PACTBOPOB.

6. Oco0eHHOCTH ANEKTPOIPOBOIHOCTH PACTBOPOB AIEKTPOJIUTOB B HEBOIHBIX PACTBOPUTEISX.
OO6pa3oBaHre HOHHBIX aCCOIMATOB.

7. OnpeneneHue IEKTPONPOBOHOCTH PACTBOPOB.

8. IlpumeHeHune MeTo1a 3MEKTPONIPOBOAHOCTHU (KOHAYKTOMETPUN) JUIs ONIPENIEIIEHUS CTEIICHH,
KOHCTaHTBI U TEPMOJAMHAMHUYECKUX XapaKTEPUCTUK MTpoLecca JUCCOLMALUH ¢1adoro
JJIEKTPOJINTA.

9. IIppuMeHeHnEe KOHAYKTOMETPHH JJIs OTPECIICHUS] KOHLICHTPAllU PAaCTBOPEHHBIX BEILECTB.
KoHaykToMeTpruecKknii aHaJInu3 JUlsl ONIPENEICHUs] KOHIIEHTPALUK PACTBOPEHHBIX BELIECTB.
KonaykroMerpudeckuii aHamu3 (MpsiMast KOHAYKTOMETPUS, KOHAYKTOMETPUYECKOe
TUTPOBAHUE).

Tema 8. JjiekTpoAHbIE MOTEHIUAIBI U JIeKTpoABMKYy e cuiibl (IAC).
DJleKTPOXMMHUYecKHUe (rajibBaHN4YecKne) 3jieMeHThI U nenu. [lorenunomerpus.

1. OcHOBHBIEC IOHATHS.

2. MexaHu3M BO3HUKHOBEHHMS JIEKTPOJHOTO MOTEHIHANIA. JIBOMHOM 3JIEKTPUYECKUI CIIOM.

3. 3aBucumocTts I/[C rajibBaHU4YECKOr0 JIEMEHTA OT aKTUBHOCTEH peareHTOB. Y paBHEHHE
HepHucra.

4. Knaccudukanus o0paTUMBIX 3JIEKTPOJIOB. YpaBHeHHs HepHcTa 1715 MOTEHIINAIOB
AJIEKTPOIOB MEPBOr0, BTOPOTO POJa, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX U MEMOPAHHBIX (MOH —
CEJIEKTUBHBIX) JIEKTPOJIOB.

5. X¥MMHUYECKHUE TaJIbBAHUYECKUE LEIH.

6. KoHIleHTpallMOHHbIE TAIbBAHUYECKHUE LIETTH.

7. Juddy3MOHHBIN MOTEHIHAL.

8. Onpenenenrie TEpMOJMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS PEaKLUi Ha
ocHoBaHUM U3MepeHni D/[C raJbBaHNYECKUX LENeEN.

9. Ilpumenenne usmepenui 3/]C raabBaHUUYECKHUX 3JIEMEHTOB JIJIsl OTIPECICHHS] KOHIEHTpail
pactBopoB. [ToTeHIoMeTpust (psiMasi MOTEHIIMOMETPHSI, TOTEHIIMOMETPUYECKOE TUTPOBAHUE).
10. Usmepenne 3/1C rainbBaHUYECKUX IJIEMEHTOB.

11. XuMHrueckre UICTOUYHUKH TOKA. TOTIMBHBIE 3JIEMEHTHI.

12. DnekTpoXxuMu4ecKas KOppo3usi MeTauioB. MeTo/1bl 3alUThl OT KOPPO3HH.

Tema 9. KuneTtuka XuMH4ecKNX peakuuid. 3aBUCMMOCTb CKOPOCTH PeaKIMu OT
Temnepatypsbl. O01ue TeOPpUN XMMHYECKO KHHETHKH.



1. OcHOBHBIE TOHSTHSI.

2. @opmanbHast XUMUYECKasi KWHETHKA PeakInii B Ta30BOM (haze: KWHETHYECKH HeoOpaTuMbIe
peaKIuu nepBoro, BTOPOro, TPEThEero, APOOHOTO, HYJIEBOTO MOPSIKA.

3. Metobl onipeieieHUst HOPs/IKA peakuuu (MHTETrpajibHble, TU(PepeHINATbHEIE).

4. @opmanbHast KHHETHKA HEKOTOPBIX CIIOKHBIX PEaKIHii: 00paTuMsble, MapauieabHbIe,
[I0CJIEI0BATEIIbHbIE, CONPSHKEHHbIE PEAKLIUU.

5. Ipauno Bant — Nodda.

6. YpaBHeHne AppeHuyca.

7. OnpeneneHye SHEPruu aKTUBALUH U MTPEI3KCIIOHEHIIUAIIBHOTO MHOYKUTEIIS YpaBHEHUS
Appenuyca.

8. CBs13p Mexy K0d(punmenrom Bant — I'odda u sHeprum akruBarmm.

9. Teopus akTUBHBIX CTOJIKHOBEHH. [ MmoTe3a AppeHuyca o CylecCTBOBAaHUU AKTUBHBIX
MoJieKyIl. Teopusi akTUBHBIX OMHAPHBIX coynapeHuil. [IpuHIMI cTalmoHapHbIX
(KBa3UCTAlIMOHAPHBIX) COCTOSIHUM.

10. Teopust nepexoanoro cocrosiHusl. OCHOBHBIE MOJIOKEHUS U A0NyIIeHHs Teopun. OCHOBHOE
ypaBHeHUe Teopuu. TepmouHamuueckas (KBa3uTepMOAMHAMUYeCKas) opmMa OCHOBHOTO
YpaBHEHHUS TEOPHUHU.

Tema 10. Kunernka peakuuii HeKOTOPbIX TUIIOB. KHHETHKA reTeporeHHbIX NPoueccoB.
KuHeTnka 3/1eKTpOXMMHYECKHUX NPOLIECCOB.

. Oco0eHHOCTH KMHETUKH peaKkuil B pacTBOPAX.

. Kunetnka poToXUMHYECKUX PEaKIIHA.

. Oco0eHHOCTH KMHETUKHU LIETTHBIX PEeaKLIUM.

. OCHOBHBIE CTa/INU T€TEPOTEHHBIX MPOIIECCOB.

. Auddyzus. 3akonsr Ouka. Koapdumuent muddy3un.

. OcobGeHHOCTH MPOTEKaHUsI peakiuii B TBepAoH (daze. TomoxuMuyeckne peaKiiuu.

. 3aKoHbI 31eKTposin3a Dapajes.

. CKOpOCTb NEKTPOXUMHUYECKUX PEAKIIUH.

9. Ionstpuzanus 31EKTPOIOB.

10. Bausaue TeMnepatrypbl Ha CKOPOCTb AJIEKTPOXUMHYECKUX PEAKIIUH.

11. AMnepomeTpruyeckoe TUTPOBAHKUE.

12. KynonomeTtpusi.

Tema 11. Katanus

1. OCHOBHBIE TOHATHS.

2. OCHOBHbBIE OCOOCHHOCTH KaTATUTHUECKUX PEaKIuil.

3. 'oMoreHHsIi KaTtanu3. ' OMOreHHOKATaIUTUYECKAE PEAKIIMM C YYaCTUEM OJHOTO U JBYX
UCXOJHBIX BelecTB. KucinoTHO-0CHOBHOM KaTayn3 B pactBopax. [Tonstue o
METaJNIOKOMIIEKCHOM KaTallu3e.

4. ®epmenTaTuBHbIN KaTanu3. CymHOCTb (hepMEHTAaTUBHOIO KaTaiau3a, KHHEeTHKa
(epMEeHTATUBHBIX PEaKIHii.

5. 'ereporenHsiii karanus. OcHOBHbIE NOHATHS. KuHeTnyeckne 0coOeHHOCTH TeTepOreHHO
KaTaJIMTUYECKUX peakuuid. Teopun rereporeHHoro karanusa (MyJbTHUILUIETHAs Teopus A.A.
banannuna, Teopus aktuBHbIX aHcamOuelt H.M. Kobo3eBa, anexkrponHas Teopusi). CoBpeMeHHbIe
TEHJCHIIMH Pa3BUTUS TEOPUI I€TEPOrEHHOTO KaTalln3a.

03O\ LN KW —

Yacrs 2

Tema 1 IIpeamer, 3a5a4u U METOAbI KOJJIOWIHON XUMHH. [McnIepCHBIE CHCTEMBI.

1. OcHOBHBIE ATaIlbl Pa3BUTHA KOJIJIOUAHOM XUMHUHU. POJIb 0TeUeCTBEHHBIX U 3apy0eKHbBIX
YUYEHBIX B pa3BUTUH KoJutonaHou xuMuH (A.B. lymanckuii, B. OctBansa, H.I1. Ileckos, IT.A.
PeGunnep).

2. 3HayeHHe KOJUIOMIHOW XMMUU B PAa3BUTUH (papMaLlnu.

3. Crpykrypa aucniepcHbIx cucteM. /lucnepcHas ¢asa, qucnepcHas cpeaa. CteneHpb
JUCIIEPCHOCTH.



4. Knaccuukarus TMCepcHbIX CUCTEM: TI0 arperaTHOMY COCTOSIHUIO TMCIIEPCHOH (a3bl U
TMCTICPCUOHHOMN CPeJIbl, TI0 XapaKTepy B3aUMOJICHCTBHSI TUCIIEPCHOM (a3bl C TUCTICPCUOHHON
Cpeoi, 1Mo MOABMKHOCTH JUCTIEPCHOM (ha3bl.

5. Merozpl OIy4eHUs ¥ OYUCTKU KOJUIOUIHBIX pacTBOPOB. J(Manus, aJeKTpoauanus,
yIabTpadUIbTPALUS.

Tema 2 TepMoaguHAMHMKA MOBEPXHOCTHBIX SIBJIEHUI

1. TepmoauHaMuka HoBepXHOCTHOTO ciosi. [loBepxHocTHast aHeprus ['ub0ca v moBepXHOCTHOE
HaTsDKeHHe. MeTo bl onpe/iesieHusl IOBEPXHOCTHOr0 HaTshkeHus. KpaeBoil yroa cMauyuBaHusl.
3aBUCUMOCTb IOBEPXHOCTHOT'O HATSKEHUS OT TemriepaTrypbl. CBs3b NOBEPXHOCTHON SHEPTUU
I'n66ca 1 MOBEPXHOCTHOM SHTAIBIHNU. DHTAIBIHA CMauuBaHUs U K03 duruert
TUIPOQUITBHOCTH.

2. TepmoauHaMHKa MHOTOKOMITOHEHTHBIX CUCTEM C YY4ETOM IOBEPXHOCTHOM 3HEPTUH.
Ancopbuust Ha rpanule pasjena (as. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbIE
BelecTna. M30TepMa NoBEpXHOCTHOIO HaTsKeHUs. Y paBHeHue [lnmkosckoro. [loBepxHOCTHAA
aAKTUBHOCTD.

3. MonekynspHble MEXaHU3MBbI afcopoumu. OpHUeHTaIs MOJIEKY B TOBEPXHOCTHOM CJIOE.
Omnpenenenue ionaan, 3aHUMaeMO MOJIEKYJION TOBEPXHOCTHO-aKTUBHOTO BEIIECTBA B
HACBIIIICHHOM aJICOPOIIMOHHOM CJIO€, 1 MAaKCUMAJIbHOW JUTMHHBI MOJIeKY bl [IAB.

4. TepMoauHAMUYECKUAN aHATIN3 aIcOPOIHK. Y paBHEHHE H30TEPMBI ajicoporuu ['nboca.
®daxTopsl, BIUAIOLINE HA aCOPOLIMIO ra30B U PaCTBOPEHHBIX BellecTB. MOHOMOJIEKYspHAsT
ajzcopOuus, ypaBHeHHE U30TepMbl aacopouuu Jlenrmiopa, @peiinuxa. [lonumonexymnspHas
aacopOmus. Kammnsipaas koHaeHcarusi, abcopOmmsi, XeMOCOpOIIHsI.

5. AncopOuus snekrposintoB. Hecnienugudeckas (3KBUBaJIeHTHAs) aIcOpOIHsl HOHOB.
N3buparensuas agcopOuus nonos. [1pasuno [Tanera — ®@asHca. MoHOOOMEHHast aacopOIus.
Nonuts! n ux kinaccuduxarnus. OOMeHHas eMKocThb. [IpriMeHeHrne HOHUTOB B (hapMaliuu.

6. Xpomarorpadus (M.C. Iet). Knaccuduxarus xpomarorpaguaecKux METOIOB 10 TEXHUKE
BBITIOJIHEHUS U 110 MeXaHu3My mpoiiecca. ['enbunbtpanus. [Ipumenenue xpomatorpaduu B
dhapmanuu.

Tema 3 MoJjieky/JIsIpHO-KHUHETHYECKHE U ONITHYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM

1. BpoynoBckoe nBuwxkenue, muddysus, 0CMOTHUECKOE JAaBIICHUE.

2. CequmenTanus. CeMMEHTAMOHHAS] YCTOMYMBOCTD U CEIMMEHTAILIMOHHOE PABHOBECHE.
CenMMEHTALlMOHHBIA METO/ AHAIN3A.

3. PaccesiHue v norJolieHue cBera. Y papHenue Pasnes.

4. Typounumerpus. Hedemomerpusi.

5. YApTpaMUKpPOCKOIIUS U JIEKTPOHHA MUKPOCKOIIHS KOJUIOMJAHBIX CUCTEM.

Tema 4 CTpoeHne U 3JIEKTPUYECKHI 3aps/l YACTHUIL AUCIIEPCHOM (a3bl.
DJIeKTPOKMHETHYeCKH e SIBJICHUSA

1. IIpuposa 3neKTpUYECKUX ABJICHHUI B JUCIEPCHBIX cUCTeMax. MeXxaHu3M BO3HUKHOBEHUS
AIIEKTPUYECKOTO 3apsijia Ha rpaHulie pazzaena AByX (a3. CTpoeHue IBOMHOTO IEKTPUIECKOTO
cnost. Muuenia, CTpoeHue MULEIUIBI 30J1s1. 3apsid U 3J€KTPOKUHETUYECKHUM MOTEHIUAI
KOJIJIOMIHOM YaCTHUIIBL.

2. BiusHHE DIIEKTPOJINTOB HA IEKTPOKUHETUUECKNN TOTEHIUAN. SIBIIEHNE TIEpe3apsaaKu B
JUCIIEPCHBIX CUCTEMAX.

3. BNeKTpOKUHETHYECKHE ABIEHUA. DneKkTpodope3. CBsA3b MEKTPOPOPETUYECKON CKOPOCTH
KOJUTOUHBIX YaCTHUII C UX DIIEKTPOKUHETHUYECKUM MOTEHIIMANoM (ypaBHeHHEe [ enpMromnsiia —
CMOITyXOBCKOr0). DieKTpodopeTnyeckas Mo IBUKHOCTb. DIEKTPO(HOopeTHUECKUe METOIbI
UCClenoBaHus B hapMaliuu.

4. DneKkTpoocMoc. DIEKTPOOCMOTUYECKOE U3MEPEHHUE IIEKTPOKMHETUYECKOTO NTOTEHINANIA.
[IpakTHyeckoe MpUMEHEHUE IEKTPOOCMOca B (papMaluu.

Tema S YcTrod4uBOCTE M KOATYJIAUHSA JUCHEPCHBIX CHCTEM

1. Kunetnueckas u TepMoiMHaMUu4ecKasl yCTOWYMBOCTD JUCIIEPCHBIX CUCTEM. ATperanus u
CeIMMEHTAIUs YaCTHIL JUCTIepCHOM (ha3bl. DaKTOPbI yCTONUNBOCTH.



2. Koarymsiust 1 ¢akTopsl, ee Bbi3biBatone. Kunernka xoarymsiuuu. Ilopor koaryssiuu, ero
onpeneneHue. Koarymamus 3051€i CMeCSIMU 3IEKTPOIUTOB.

3. 'eneobpazoBanue (xenatuHupoBanue). Komnonanas 3ammuTa. I'eTepokoarysius.
[TenTuzanus.

4. Teopuu koarymsiuuu. Ancopounonnas teopus Opeitamxa. Teopus ycTOMYMBOCTH
mucnepcHsix cuctem Jlepsaruna-Jlannay-®epses-OpepOeka.

Tema 6 Pa3zHble Ki1acchbl JUCIIEPCHBIX CHCTEM

1. Aspo3zonu u ux cBoiictBa. [lonyueHne, MOJIEKyIIpHO-KUHETUUECKHE CBOIICTBA. ArperaTuBHas
YCTOWYMBOCTH U (haKTOPBI, €€ onpenenstonue. [lpumenenue aspososeit B papmaruu.

2. Tlopouiku u ux cpoiicta. CiaexMBaeMOCTh, TPAaHYIMPOBAHUE U PACIBUISIEMOCTh IOPOLLIKOB.
[Ipumenenue B papmariuu.

3. Cycnen3uu u ux cpoiictpa. [lomyuenue. Y cToiuuBOCTh U ONpeaensonne ee GakTopsl.
Onokynanus.

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

5. DOmynbeun u ux coictsa. [lonydenue. Tumbl sMmynbeuil. OMynbraTopbl U MEXaHU3M UX
neiicteusi. OOpateHue ga3 aMysIbcuid. Y CTOWYMBOCTD AMYNbCUN U ee HapyleHue. dakTopbl
YCTOMYHMBOCTH 3MYJIbCHIA.

6. Koanecuenuus. CBOMCTBa KOHIIEHTPUPOBAHHBIX U BBICOKOKOHIICHTPUPOBAHHBIX SMYJIbCHM.
[IpuMeHenne CycrieH3ui 1 SMYJIbCHI B (hapMarium.

Tema 7 MunesipHble AUCIIEPCHBIE CHCTEMbI

1. KosmonHpie cucTeMBbI, 00pa30BaHHBIC TOBEPXHOCTHO-aKTUBHBIMU BEIIECTBAMH.

2. Muuennoo6paszosanue B pactopax MIIAB. Tepmoannamuka Munennoo0pa3oBaHus.
Kputnueckasi KOHIIEHTpaIMsi MULIEJUI000pa30BaHMsl, METO/IbI €€ OTPEIeTICHUs.

3. ComoOumnu3arus 1 ee 3HaueHue B (hapMaliuu.

4. MuuemnnspHble KOJUIOUIHbIE CUCTEMBI B (hapMaliui.

Tema 8 Boicokomousiexyasipubie coequnenusi (BMC) u ux pacTBopsbl.

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

2. CpolicTBa MOJMMEPHBIX 1enel. [ mOKoCTh 1eneit mosmMepoB. BHyTpeHHee BpallieHue 3BEHbEB
B MakpomoJiekyinax BMC.

3. Kpucrammuyeckoe u amopdnoe cocrossuue BMC.

4. HaOyxanue u pactBopenne BMC. Mexanu3m HaOyxanus. TepMoarHaMUKa HaOyXaHUs U
pactBopenuss BMC. BnusiHue paznnyHbix (akTOpOB Ha CTENEeHb Ha0yxaHus. JIMOTPOTTHBIC PSIbI
VOHOB.

5. YnenbHas, npuBecHHAs U XapaKTepUCTUUECKas BA3KOCTh. Y paBHeHue Llltaynunrepa u ero
Moaudukamus. OnpeaeneHrue MOJISIPHOI MacChl MOJMMepPa BUCKO3UMETPHUUECKUM METOJIOM.

6. [onmuMepHbIe HEINEKTPOTIUTHI U NOTUAEKTPOIUTHI. [lomnamdonutsl. M303nekTprueckas
TOYKA MOJUaM(OIUTOB U METOIBI €€ OIPE/ICTICHHUS.

7. Ocmotuueckue cBoiictBa pactBopoB BMC. OcMoTH4eckoe 1aBlieHHE pacTBOPOB MOJIUMEPHBIX
HeanekTposnToB. OTkiIoHeHHE OT 3aKoHa Bant — ['odda. Ypasuenue [annepa. Onpenenenue
MOJISIPHOM MacChl MOJMMEPHBIX HEANEKTPOIUTOB. MeMOpaHHoe paBHOBecue J[oHHaHA.

8. ®akropsl ycroitunBoctu pactBopoB BMC. BricanuBanue, moporu BbICaIMBaHUS.
JInoTpomnHbIe psi/ibl HOHOB. 3aBUCUMOCTb IIOPOTOB BhICATMBAHUS MOIMaMpoauToOB OT pH cpenpbl.
9. Koanepsauus. Mukpokoanepsauus. buonorndeckoe 3HaueHne. MUKpOKancylIupoBaHHe.

10 3actynHeBanue. BiausiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh 3aCTyAHEBAaHUSA. THKCOTPOIUS
crynHeil u reneil. Cunepesuc cryaneil. Cryanu B papmanuu. Auddysus u nepuonudeckue
peaKuuu B CTYAHSX U TEJsX.

Kpumepuu ¢popmuposanua oyenox no npomescymounon ammecmayuu (IK3amMen)

«omauyno» (25-30 OGamnmoB) — TONy4yaroT oOydaroluecs, KOTOpble CBOOOIHO
OPUEHTUPYIOTCS B MarTepuaie M oTBevaroT Oe3 3arpynHeHuil. OOydaromuiics crnocobeH K
BBITMIOJTHEHHUIO CJIOKHBIX 3a/IaHUM, MOCTAaHOBKE Liesiel M BhIOOpe myTel ux peanuzanuu. PaboTa
BBITNOJIHEHA MOJIHOCTBIO 6€3 o1mnbok, pemeno 100% 3anay;



«xopouto» (20-24 Gamra) — momy4aroT oOydarouiuecs, KOTOpPble OTHOCHUTEIHHO IIOJTHO
OPUEHTUPYIOTCS B Marepuaie, OTBEYAIOT 0e3 3aTpyJHEHUH, JOMYCKAloT HE3HAYUTEIhHOE
KOJIM4YeCcTBO omuboK. OOydJarmuics CrocoOeH K BBIMOJIHECHUIO CIOXHBIX 3amaHuii. Paborta
BBITOJTHEHA TTOJIHOCTBIO, HO UMEIOTCS He Oosiee OHON Herpy0oil ommOKy M OJHOTO HEJ0YeTa,
He Ooisiee Tpex HeZo4eToB. JlOMyCKAIOTCs HE3HAYMTEIbHBIE HETOYHOCTH NMPU PELICHUH 3a/ad,
pemeno 70% 3anau;

«yoosenemeopumenvno» (16-19 0amioB) — mnomydyaroT oOydaromIMecs, y KOTOPBIX
HE/IOCTaTOYHO BBICOK YPOBEHb BIIAJCHHS MaTepuasioM. B mpomecce oTBeTa Ha 3K3aMEHE
JOITYCKAIOTCSl OIIMOKH U 3aTPYAHEHUS IPU M3JI0KEeHUU Marepuana. OOyJaromuiics: mpaBHIbHO
BBITIOJTHWJI HE MeHee 2/3 Bcell paboThl WM AOMYCTHII He OoJiee 0HOM TPyOOH OMHMOKK M JBYX
HE/I0YeTOB, He Oosiee OMHOU TpyOOW M OJHON HerpyOoil ommOku, He OoJjiee Tpex HerpyObIx
omnOoK, onaHOM HerpyOoil. OOydaromuiics 3aTpyIaHS€TCS € MPaBUIBHOM  OLIEHKOU
MPEJIOKEHHOM 3a71a4M, TAeT HEMOJIHBIN OTBET, penieHo 55% 3anay;

«neyooenemeopumenvno» (0-15 0OammoB) — modydaroT oOydaromuecs, KOTOpbIE
JIOTIYCKAIOT 3HAuuTeldbHble oOmuOKkU. OOydaromwuiics HMeeT JHIlb HadajlbHYIO CTENEHb
OpUEHTalMK B Marepuaie. B pabore umciao ommOOK M HEJOYETOB MPEBBICHIO HOPMY JUIS
OILICHKHU 3 WJIM MPaBUJIbHO BBINOJIHEHO MeHee 2/3 Bceil paboThl. OOy4arouuiicss 1aeT HEBEPHYIO
OIIEHKY CHTYaIluu, pemeHo Mmenee 50% 3amad.

6. Memoouueckue mamepuanst, onpeoensaroujue npoyedypbl OYeHUBAHUA 3HAHUTL, YMEHUIL,
HAGbIKOB U (Ull) ONBIMA 0eAMEeNbHOCHU.

MaxkcumanbHast cymma (100 OamioB), HaOupaemas CTYAEHTOM IO JUCLMILIUHE,
BKJTIOYAET JIB€ COCTABJISFOIINE:
- nepeas cocmasnsaowas - OIICHKa PETYISIPHOCTH,
CBOCBPEMEHHOCTH M Ka4yeCTBa BBINIOJHEHUS CTYIECHTOM Y4eOHOW pPabOThl TO
W3YUYCHHIO JUCIUIUIMHBI B TEYCHUE TIEpUOIa M3yUCHUS TUCIUTUIHHBI (CEMecTpa,
WM  HECKOJBKHUX ceMecTpoB) (cymma — He Oosiee 70 OamnoB). bammsr,
XapaKTePU3YIOIINE YCIIEBAEMOCTh CTYACHTA IO AWCIUILUINHE, HAOUPAIOTCS UM B
TEUYEHUE BCETO Tepuojia OOy4YeHUs 32 M3y4CHUE OTHCIBHBIX TEM M BBIOJHCHHE
OTJIENILHBIX BUJIOB paloT.

- emopasi cocmasnsilowas — OICHKA 3HAHUH CTyJIeHTa IO
pe3ynbpTaTaM IpOMEKYTOUHOM aTrTectanuu (He 6onee 30 —6amioB).

Kputepuem oneHku ypoBHA CcPOPMHUPOBAHHOCTH KOMIIETEHIMM B paMKax YyueOHOM
TUCHUIUTMHBL «DU3ndeckast U KOJUIOUAHAS XUMHUS» B 4 ceMecTpe sIBIISETCS K3aMeH.
Llenvio npomesrcymounvix ammecmayuil 10 JUCHUIITUHE SBISETCS OLIEHKAa KayecTBa
OCBOEHUS JUCIUILIUHBI 00y4arOUMUCS.

Kpumepuu oyenku kauecmea 0c60eHus OUCYUNIUHbL - IK3AMEH

Ouenka «omauunon— om 91 0o 100 6annoé — TeopeTUUECKOE COAEPKAHHME Kypca
OCBOEHO TMIOJIHOCTBIO, 0e3 MpoOenoB, HEOOXOIMMbIE NPAKTUYECKUE HAaBBIKM paboThl C
OCBOEHHBIM MaTepuasioM chopMupoBaHbl. Bce mnpeaycMoTpeHHBIE NporpaMMoi 00ydeHUus
y4ueOHbI€ 3a71aHUs BBITIOJHEHBI, KAU€CTBO MX BBIIOJIHEHUS OLIEHEHO YHCIIOM 0ajlioB, OJIM3KUM K
MakcuMaibHOMY. Ha sK3aMeHe CTyIeHT IeMOHCTpUpYeT IIyOOKHE 3HAHUS MPETyCMOTPEHHOTO
IporpamMMoi MaTepuaia, yMeeT 4eTKO, JAKOHUYHO U JIOTMUECKH MOCIe0BaTeIbHO OTBEYATh Ha
MIOCTaBJICHHBIE BOTIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoee — TEOPETUUECKOE COJEP)KAHUE Kypca
OCBOEHO, HEOOXOJIUMBIE MPAKTHUYECKHE HAaBBIKM pPabOThl CHOPMUPOBAHBI, BBHINOJIHEHHBIE
y4eOHbIe 3a/laHUsl COJAEp)KaT He3HauuTeNnbHble omMOKku. Ha sKk3aMeHe CTyJeHT NeMOHCTPUpPYET



TBEPJOE 3HAHHUS OCHOBHOIO (MPOrpaMMHOI0) MaTepuajia, yMeeT 4YeTKO, TIpaMOTHO, 0e3
CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA IMOCTABICHHBIE BOTIPOCHI.

Ouyenka «yoosenemeopumenvruo» — om 61 0o 80 6annoé — TeOpeTUUECKOE COJACPKAHNE
Kypca OCBOEHO HE MOJIHOCTHIO, HEOOXOMMbIE MPAKTHUECKUE HABBIKM PabOThl c(hOpMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE y4eOHBIC 3aJaHusl coJepxar rpyosie omuoku. Ha sk3amene cTyneHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOTO MaTepHalia, OTBETHI COJEP)KaT HETOYHOCTH, CIIabo
apryMEHTHPOBAHBI, HAPYyIIEHA MOCIIEI0BATEIBHOCTD N3JIOKEHUS MaTepHraa

Ouyenka «neyoosniemeopumenvhoy — om 36 00 60 6ann1oe — TEOPETUUECKOE
CoJepKaHWE Kypca HE OCBOCHO, HEOOXOAMMBbIE NPAKTUYECKHE HAaBBIKM pabOThl HE
c(OpMHUPOBAHBI, BHITIOJHEHHBIE YI€OHbIC 33JaHUs COACPIKAT IPyObIe OMNOKH, JOTIOTHUTEIbHAS
caMoCTOsTeNIbHAs paboTa HaJ MaTepUaAIOM Kypca He NMPHUBENET K CYIIECTBEHHOMY TOBBIIICHUIO
KadecTBa BBIMOJIHEHHs Y4eOHBIX 3amaHuil. Ha sK3aMeHe CTyOeHT IeMOHCTPUpPYET HEe3HaHHe
3HAYUTENHHON YacTH TPOrPaMMHOTO MaTepHaja, CYIIECTBEHHBIE OINMOKM B OTBETaxX Ha

BOIIPOCBI, HEYMEHHME OPHEHTHUPOBATHCS B Marepuajie, HE3HAaHUE OCHOBHBIX ITOHATUH
JUCLUIIIINHBL.
Tunosble 3amanusa, obecneuuBaromue QopmupoBanue  kommereHiuit — OIIK-1

Mpe/icTaBjIeHbl B Tabuie 7.

Taénuya 7. Pesynomamasl océoeHusn yueoHoil OUCUUNTUHBL, NOOJIeHcaujue nposepKe

3aCTyJHEBaHUE,
HaOyxaHHe, THKCOTPOTIHIO,
CHUHEpE3HUC, KOAllepBalHIo,
MJIACTUYECKYIO BA3KOCTb,

Hnouxamopul Buo ouenounozo
Pezynomamot Mmamepuana,
oéyuenuﬂ oocmume”uﬂ Ocnoeénvle noxkazamenu OUCHKU oﬁecnequ‘;ammue
(Komnemenuyuu) Komnemenyuu pesynomanmos ooyuenus dopmuposanue
KomnemeHyui
OIIK-1-criocoben | UA-20mnk-1 3HaTh: Tumnossle
HCIIOJIF30BAaTh [IpumensieT OCHOBHBIC Ha9aJl OLICHOYHBIE
OCHOBHBIE OCHOBHbBIE (pu3uKko- | TCPMOJMHAMUKH, MaTepUabl s
OMOJIOTUYECKUE, | XUMHYECKHE U TCPMOXUMHH, TEKYIIET0 KOHTPOJIS
busuKo- XAMHUYECKHE MeTOIpl | TCPMOMMHAMMYICCKUE (pazoen 5.1)
XUMUYECKHUE, aHanaM3a s MOTCHIHUANOB (YHEPrHid Tunoswie 3a0anus
XUMHUYECKHE, pa3paboTKH, 'u6ca u I'enpmroneia), no
MaTeMaTUYeCKUE | MCCIEeI0BaHUN U CIIEJICTBHI U3 3aKOHA CaMOCMosMenbHoll
METO/IbI VIS OKCIIEPTU3BI I'ecca; ocHOBBI (ha3OBBIX U pabome (Pazoen
pa3paboTKH, JIEKAPCTBEHHBIX (usmyeckux cocTosnMH 5.2.)
HCCIIeIOBAHUN U CPEICTB, IIOJIMMEPOB, BOSMOXKHOCTH | Tynoguie 3a0anus
OKCIEPTU3BI JIEKApCTBEHHOTO X U3MCHEHUH C 1IeNbI0 nO KOLOKSUYMY
JIEKAPCTBEHHBIX PaCTUTENHLHOIO UCIOJIb30BAHNA B (Pazoen 5.3.)
CpPEJCTB, CHIPbS (papmannu; oCHOBHBIE THUIOBEIE TECTOBEIE
W3TOTOBJICHUS OMOJIOTUYECKUX CBOHCTB 3a7aHus (pazoei
JIEKAPCTBEHHBIX 00BEKTOB BBICOKOMOJICKYJIAPHBIX 54.);
npenapaToB BEILCCTB, (PaKTOPOB, TUTIOBbBIE
BIMSIOLIUE Ha OTCHOYHBIE

MaTepHalIbl K
IK3aMEHY (pazoen
5.5)




NEPpUOANYICCKUC PCAKIIUU B
MCXaHNU3ME IIPUTOTOBJICHUSA

pa3IUYHbIX
JIEKapCTBEHHBIX (OpM.
Ymern:

paccUnTHIBaTh
TEPMOJANHAMHYECKHE
byHKIAH COCTOSTHUS
CUCTEMBI, TEIIOBbIE
s dexTor XUMHYECKUX

IIPOLIECCOB;  TOJIb30BATHCS
$u3NYECKUM, XMUMHUYECKUM
000pyI0BaHUEM,
KOMITBIOTEPU3UPOBAHHBIMU
npudbopamu; U3MEPATH
(bU3UKO-XUMHYECKHE

napameTpsl pacTBOpOB,
Ta0ynMpoOBaTh
AKCTIEpUMEHTAIbHBIC
JTAaHHBIE, rpaduuecku
IPEICTaBIIATh ux,
9KCTPANOJINPOBATh IS
HaXOKJECHUs HCKOMBIX
BEJIMYMH; IPOBOJIUTH
JIEMEHTAPHYIO
CTaTUCTHYECKYIO
00paboTKy
9KCIEPUMEHTAIBHBIX

JaHHBIX B XUMHUYCCKUX
OKCIICpUMCHTAaX.

Baagern:
HMHTEpHpeTauen

pacCYUTaHHBIX 3HAYCHUI
TEPMOIUHAMHYCCKUX
(byHKIHIA ¢ 1eNbIo
IIPOrHO3UPOBAHHS
BO3MOYKHOCTH
OCYIIIECTBIICHUS U
HaIpaBlIeHUE TPOTEKAHU
XUMHYECKUX TMPOIECCOB;
OBJIAJEHH METOIAMU
CTAaTHUCTHYECKOU
00paboTku
AKCIIEPUMEHTATbHBIX
pe3yabTaTOB B XUMUYECKUX
HCCIICIOBAHUSX;




OBJIAJICHUSI METOJIUK
M3MEPEHHUS 3HAYCHU I
(U3NYECKUX BEITUYHH;
MPAKTHIECKOTO
UCII0JIb30BaHUs IPUOOPOB
U anmapaTypbl IpH
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7. Y4eOHO-MeTOANYEeCKOe o0ecmeueHrue TUCHUATIIMHBI

7.1. Ocnoenasn numepamypa
OcHoBbI OMO(DU3UYECKON M KOJUIOMIHOW XUMHUU [DJIEKTPOHHBIM pecypc| : ydeOHoe
nocobue / E. B. bapkoBckuii, C. B. TkaueB, JI. W. [lanceBuu [u np.]. — DIIEKTPOH.
TEKCTOBBIE JaHHble. — MuHCK : Briimas mkomna, 2009. — 413 ¢. — 978-985-06-
1620-3. — Pexxum noctyma: http:// www.iprbookshop.ru/20105.html
Komnonnnas xumus. [Ipumeps! u 3agaun [DneKTpoHHBINA pecype]: yaebHoe mocodue / B.
®. Mapkos, T. A. AnekceeBa, JI. A. bpycauneiaa, JI. H. Mackaesa; mox pex. B. @.
MapkoB. — DONeKTpoH. TeKCToBble JaHHble. — ExarepunOypr: VYpanbckuit
tdenepanbupiii yauepcuter, ObC ACB, 2015. — 188 ¢. — 978-5-7996-1435-5. —
Pexum noctyna: http://www.iprbookshop.ru/69612.html

7.2. JlonoJHUTEIbHASI JIUTEpaTypa

1. Pomur, B. B. OcHOBBI (u3HUYECKOH, KOUIOMAHOM W OHOJOTHYECKOH XUMHH
[DnexTponnsbIii pecypce] : kype neknuii / B. B. Poqua. — DeKTpoH. TEKCTOBBIE JaHHBIE.
— CraBponoub: CTaBpoIoJbCKHI TOCYAapCTBEHHBIN arpapHbiii yHuBepcutetr, AIPYC,
2012. — 124 c. — 978-5-9596-0577-3. — URL.: http://www.iprbookshop.ru/47332.html
2. boupapesa JL.II. ®usnueckas u xomwtonaHas xumus (Teopus u mpakTuka): yaeOHOe
nocoone / bonmapeBa JLII., MacriokoBa T.B.. — Boponex: BopoHexckuit
rOCYAapCTBEHHBIN YHMBEPCUTET HHXKEHEPHBIX TexHonorui, 2019. — 288 c¢. — ISBN
978-5-00032-409-7. — TekcT: 37EKTPOHHBIN // DNeKTpoHHO-O0nOMoTeuHas cucrema [PR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/88444.html

7.3. Ilepuoouueckue uzoanusn

Kypunan Guznueckoit xumun. URL: https://www.elibrary.ru/contents.asp?titleid=7802

2. Komnounnsrii xxypHain. URL: https://www.elibrary.ru/contents.asp?titleid=7853

N

7.3. Humepnem-pecypcot
http://www.studmedlib.ru; http://www.medcollegelib.ru — 9BC «KoncyapTanT
CTydeHTa»
http://e.lanbook.com - IBC «JIaHb»

http://www.scopus.com Sciverse Scopus wu3marenscTBa «Onb3eBup. Hayka wu
TeXHOJOTUM» PedepaTuBHas U aHanuTHUeCKas 6a3a JaHHBIX.

http://www.elibrary.ru - Hayunas oanekrponHas Oubmuoreka (HOb POON)
ABTOPHU30BaHHBIN JOCTYII.

http://iprbookshop.ru/ - IBC «IPRbooks»

http://www.isiknowledge.cony/ - «Web of Science» (WOS).

https://H36.pd - HanuoHnanbHas 3j1ekTponHas oudanorexka PI'b
https://www.biblio-online.ru/ - 9bC «tOpaiit» ansa CIIO.



http://www.iprbookshop.ru/20105.html
http://www.iprbookshop.ru/69612.html
http://www.iprbookshop.ru/47332.html
https://www.iprbookshop.ru/88444.html
https://www.elibrary.ru/contents.asp?titleid=7802
https://www.elibrary.ru/contents.asp?titleid=7853
http://www.studmedlib.ru/
http://e.lanbook.com/
http://www.scopus.com/
http://iprbookshop.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
https://нэб.рф/
https://www.biblio-online.ru/

7.5. Memoouueckue ykazanus no npo6eoeHuto pa3iuyHslx y4eOHbIX 3aHAMmUN u
CamocmoamebHol padoomul

VYuebnass pabota mo aucuuminHe @Pusndeckas W KOJUIOMAHAS XHUMHS COCTOUT W3
KOHTAKTHOM pabOThl (JIEKIMHU, NPAKTUYECKUE 3aHATHS) U CaMOCTOSTEIbHOM pabotbl. Jlouis
KOHTaKTHOM y4eOHOW paboTel B 0OmeM o0beMe BpPEMEHH, OTBEICHHOM Ui H3Y4EHUS
qucuuIinHel, coctanisietr 50,0 % (B TOM uncie JEKIMOHHBIX 3aHATHI — 16.7 %, 1abopaTopHbIX
sanstuit — 33,3%), monst camocrositebHOM paboThl — 50.0 %. CooTHOIIEHUE JIEKIIMOHHBIX,
71a00paTOPHBIX 3aHATHH K O0OHmeMy KOJIMYECTBY YacOB COOTBETCTBYET Y4eOHOMY IUIaHY
cnenuanbHocTH 33.05.01 @apmarus (ypoBeHb CIICIIUATUTETA).

JIst MOATOTOBKU K MPAKTUYECKUM 3aHSITUSIM HEOOXOJUMO PAaCCMOTPETh KOHTPOJBHBIE
BOIIPOCHI, IpPU HEOOXOJUMOCTU OOpaTUTHCS K PEKOMEHAYEeMOW JMTepaType, 3amucaTh
HETIOHSATHBIE MOMEHTHI B BOTIPOCAX JUIsl YSICHEHHS MX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunsl «Duzuueckan u
KOI10UOHAA XUMUA) 013 00YyHalouuxcs

Hene xypca «®usnyeckas W KOJUIOMIHAS XUMHSD» - SABISIETCS  IIOJYy4YEHHUE
(yHIaMeHTaIbHOTO 00pa30BaHMsl, CIHOCOOCTBYIOIIETO Ppa3BUTHUIO Y CTYAEHTOB ILEJIOCTHOTO
MPEACTABICHUS] M TIOHMMAHHUS TMOJJIMHHOTO BHAA 3HAHWK i1 (OPMHPOBAHHUS HAYYHOTO
MBIIIUICHHSI, PACKPBITHE C TO3UIIMKM KBAaHTOBOM XHMHH, B3aUMOCBSI3M MEKMOJICKYIISIPHBIX
B3aUMOJICHICTBUII W arperaTHoOro  COCTOSHMSI ~ BEIeCTBA, CTPOEHUS  BellecTBa B
KOHJICHCUPOBAaHHOM COCTOSIHUH, CTPOEHHUE JKUJIKOTO U aMOP(HOTr0 COCTOSHUS BEIIECTBA.

[Ipucrynas Kk M3y4yeHUIO NUCUUIUIMHBI, oOydaromeMycs HEOOXOIUMO O3HAKOMHUTBHCS C
TEMaTUYEeCKUM IIJIAHOM 3aHATUH, CIIMCKOM PEKOMEHJOBAHHOU yueOHOU murteparypbl. Cremgyer
VSICHUTH TI0CJEI0BAaTEeIbHOCTh BBITIOJIHEHUS! MHIMBUYaJbHBIX Y4YeOHBIX 3aJaHHil, 3aHECTH B
CBOIO palouyro TeTpajb TeMbl U CPOKH MPOBEIECHUS CEMHHAPOB, HAMHUCAHUS YYEOHBIX H
TBOpUecKUX padoT. Ilpu u3yyeHUM IUCHUIUIMHBI OOYyYaroIiHecs BBIMOJHAIOT CJeayloline
3a/laHus: U3y4aloT PEKOMEHOBAaHHYIO YYEOHYIO0 U HAYYHYIO JINTEPATypy; MHUIIYT KOHTPOJbHbIE
paboThl, TOTOBAT JOKIaAbl M COOOIIEHUS K MPAKTHUECKUM 3aHSATHUSM; BBINOJHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE pPadOThI, YUaCTBYIOT B BBINOJHEHUU MPAKTHYECKUX 3aJaHUil.
YpoBeHb U I1yOMHA YCBOCHUS AUCLMILTUHBI 3aBUCAT OT aKTUBHOM U CUCTEMaTUYeCKO paboThI
Ha JIEKIMSX, W3YYCHHUS PEKOMEHJIOBAHHOW JIUTEpaTypbl, BBIMIOJHEHUS KOHTPOJIbHBIX
MMCbMEHHBIX 33JaHUM

Kypc u3ydaercss Ha JNeKusaX, ceMHHapax, JJaOOPaTOPHBIX U IMPH CaMOCTOSTEIbHON U
UHIUBUAYyaIbHONH pabore oOydarommxcs. OOydaroluiicss JUisl MOJHOTO OCBOEHHS Marepuala
JOJKEeH HE NpPONYyCKaTh 3aHATHS W AaKTUBHO YydacTBOBaTh B YydyeOHOM mporecce. s
MaKCUMaTbHOU 3PPEKTUBHOCTH H3Yy4EHHUS HEOOXOIUMO MOCTOSHHO BECTH KOHCIIEKT JICKIIHIA,
3HaTh PEKOMEHAYEMYIO TperojaBaTesieM JIUTepaTypy, MO3BOJISIONIYIO TOTOJHUTH 3HAHUS U
Jy4llle MOATOTOBUTHCS K CEMUHAPCKUM 3aHITHSIM.

B cootBerctBUM ¢ Y4eOHBIM IIJJAHOM Ha KaXAYI0 TEMY BBIIEICHO HEOO0XOIuMoe
KOJIMYECTBO YacOB MPAKTUYECKUX 3aHATHI, KOTOPHIE MPOBOSATCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEHJIOBAaHHBIMM K U3YYEHHUIO 10 OmpefeneHHbIM TeMaM. OOydaromuecss JOJIKHBI
PETYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHATHUSIM M Y4aCTBOBATh B 00CYXJIeHUHU BOMpocos. [Ipu
MOJATrOTOBKE K 3aHATHUSIM CJIEAYET PYKOBOJCTBOBATHCA KOHCIIEKTOM JIEKIIUH U PEKOMEHIOBAHHOU
mutepatypoil. Temaruueckuil MjaaH AUCHUIIINHBI, y4€OHO-METOINYECKUE MaTEpHalbl, a TaKXKe
CIHUCOK peKOMEH0BAHHOM TUTEepaTyphl MPUBEACHBI B paboueii mporpamme

Memoouueckue pekomenoayuu npu pabome HA0 KOHCHEKMOM 60 8PeMs NRPOGEOEHU
JeKyuu
B nmpomecce JEKIMOHHBIX 3aHATHH 1eIeco00pa3HO KOHCMEKTUPOBATh  y4eOHBIN
Matepuan. JlJis 3Toro UCHONIB3YIOTCS 00IMe U YTBEPIUBIIUECS B MPAKTUKE MpaBUiIa, U IPHUEMbI
KOHCIIEKTUPOBAHUS JICKITUH:



KoHcrniektupoBaHue JIEKUH BEOETCA B CHELHUAIbHO OTBEASCHHOW MJISI 3TOrO TETpajM,
KaXIbli JILCT KOTOPOM JOJDKEH HMETh TIO0JiA, Ha KOTOPBIX JIEJAKOTCS IIOMETKH U3
PEKOMEHIOBAHHOM JUTEPATYphl, JONOJHSIOIIME MaTepual IMPOCIYIIAHHON JEKIHUH, a TaKXKe
MO TYEPKUBAIOIIHE OCOOYIO BaXKHOCTh TEX UJIM MHBIX TEOPETUUECKHUX MOJIOKEHUH.

[lenecooOpa3HO 3aMMChIBaTh TEMY U ILUIAH JICKIHH, PEKOMEHAYEMYIO JINTEPATYPy K TEME.
3anucu pas3fesioB JICKIMU JOJDKHBI UMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHHS PA3JE€I0B, BEIBOJOB, ONPEICICHHUN, OCHOBHBIX UJEH MOMXHO MCIIOJIb30BaTh I[BETHHIC
KapaHjamu 1 GaoMacTepsl.

Ha3BanHble B JIEKITUM CCHUIKM HA IEPBOMCTOYHUKH HAJ0 MOMETUTH Ha MOJISAX, YTOOBI IPU
CaMOCTOSITEIbHOW paboTe HaWTH W BHOHCATh HMX. B KOHCIEKTE JOCIOBHO 3allMCHIBAIOTCS
OTpe/IeNICHUs] TOHATUM, KaTeropuid U 3aKOHOB. OCTaIbHOE MOJDKHO OBITh 3alMCaHO CBOMMU
CIIOBaMHU.

Kaxmomy cryneHTy HEOOXOIMMO BbIpabOTaTh W HUCIOJIB30BATh  JOIMYCTHUMBIE
COKpaIIeHus: HauboJee pacnpoCTPAHCHHBIX TEPMHUHOB U IMMOHATHH.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nuTepatypy MOKHO pa3ienuTh Ha YYCOHHKH W Y4eOHBIE MOCOOMS, OpUTHHATIBHBIC
Hay4HbIe MOHOTpapUYECKNe MCTOUYHHKH, HAyYHBIE IMyOJIMKAIIMU B MEpUOAMYECKON medatu. M3
HUX MOXKHO BBIJICJIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOTMOJHHUTEIbHYI0 |
TUTEpaTypy U yriayOlIeHHOTO U3YUYEeHUSI TUCIIUTUINHEI.

N3yuenne NUCHUIUIMHBI ClEeAyeT HAuYWHATH C Yy4eOHHKA, MOCKOJBKY yUYeOHHK — 3TO
KHHUra, B KOTOPOW H3JIOKEHbl OCHOBBI HAy4YHBIX 3HAHUW MO OMNpPENEICHHOMY IpeIMEeTy B
COOTBETCTBUU C LIETSAMH U 3a/1a4aMH 00Y4€HHUsI, YCTaHOBJICHHBIMU MPOTPAMMOM.

[Ipu paborte ¢ nureparypoil HEOOXOAMMO YUUTBIBATH, YTO MMEIOTCS pPa3IMYHbIE BUIbI
YTEHUSI, U KaXIbIH U3 HUX UCIIOJIB3YeTCs Ha ONPEEIIEHHBIX 3Tarax 0CBOSHUS MaTepHraa.

IIpeosapumenvbHoe YT€HNE HANIPABIICHO HA BBISBJICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOWUCK WX 3HAYECHHUS B CIPABOYHOW JuTeparype. B dYacTHOCTH, MpU YTEHUHM YKA3aHHOU
JTUTEPaTypbl HEOOXOAUMO MOAPOOHEUITUM 00pa30M aHATU3UPOBATH MOHITHS.

Ck603HOe umeHue TMpeAnoaraeT NPoYTEHUE MaTepruaia OT Hadana J0 KoHia. CKBO3HOE
YTEHHE JIUTEpPaTypbl U3 IPUBEICHHOTO CIHCKA JAaeT BO3MOXXHOCTh CTYAEHTY c(hopmMHupoBaTh
CBOJI OCHOBHBIX MOHSTHUH U3 W3y4aeMOl 001acTu U CBOOOIHO BJIAJETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIETBI0 MOUCK U 0TOOp MaTepuana. B pamkax naHHoro
Kypca BRIOOpOYHOE YTEHHE, KaK CIOCOO OCBOEHUS COMIEPKaHUsS Kypca, TOJDKHO MCIOIb30BaThCS
MIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM MO COOTBETCTBYIOLIUM pa3jeiiaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUH pa300p TEKCTa C MOCIEAYIOIUM €ro
KoHcrekTupoBanueM. OCBOEHHUE yKa3aHHBIX MOHATHHI Oyzaer Hauboisiee 3(h(PEKTHUBHBIM B TOM
cllydae, ec MPHU YTeHUU TEKCTOB CTYIEHT OYyIeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp u3
3THX BompocoB chopmynrpoBana B ®OC B mepeune BonpocoB aisi codecenoBanus. [lepedenn
3THX BOIMPOCOB OTPAHUYEH, IOATOMY BaKHO HE TOJIBKO COJIEpP:KaHKE BOIIPOCOB, HO CaM MPUHIUI
OCBOEHMS JIUTEPATYPHI C TOMOIIBIO BOIIPOCOB K TEKCTaM.

Henbto uszyuaroujeco uarenHus sBISE€TCA rIyOOKOE€ M BCECTOPOHHEE MOHMMaHUE yuyeOHOMH
uHpopmanuu. ECTb HECKOIBKO MPHUEMOB M3yJarOIIEer0 YTCHUS:

1. UreHnue mo anropuTMy mpemnoiaraet pazouenue nHbopManuu Ha ONOKU: Ha3BaHHE,

aBTOP; UCTOYHUK; OCHOBHAS UJes TeKCTa; (aKTUUECKHI MaTepuai; aHallu3 TeKCTa MyTeM

COTIOCTABJICHHS] UMEIOLIUXCSI TOUEK 3PEHHMSI 10 pacCMaTpUBAEMbIM BOIIPOCAaM; HOBU3HA.

2. Ilpuem NOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CIEAYIOIIUNA allTOPUTM:

— MEJIEHHO MPOYHUTATh TEKCT, CTAPAsICh MOHITH CMBICI U3JI0KEHHOTO;

— BBIJICIUTH KIIFOUEBHIE CIIOBA B TEKCTE;

— MOCTapaThCs MOHATH OCHOBHBIE UJIEH, MMOATEKCT U OOIIHIA 3aMBICEN aBTOPA.



3. IlpueM Te3upoBaHUS 3aKIOYaeTCS B (DOPMYIUPOBAHUH TE3UCOB B BUJC IMOJIOKCHHIA,

YTBEPKJICHUH, BBIBOJIOB.

K »toMy MOXHO J00aBUTh W WHBIC TIPUEMBI: TpHEM pePepUpPOBAHUS, TPUEM
KOMMEHTUPOBAHHUSL.

BaxkHo#l cocTaBistomel Jr000ro COJUAHOIO HAYYHOI'O W3/IaHUSl SBJSIETCS CIIMCOK
JTUTEpaTyphl, Ha KOTOPYIO cCChUIaeTcsi aBTOp. lIpW BO3HMKHOBEHMHM HWHTEpeca K KaKOW-TO
oOCcyKmaeMoii B TEKCTe TMpoOJIeMe Bceraa eCTh BO3MOXKHOCTh OOpaTHThCS K  CIHUCKY
OTHOCSIICHCS K HEH aurepaTypbl. B arom ciydae Bcsi mpoOiiemMa Kak Obl pa30MBacTCs Ha
COCTABJISIFOIIME YACTH, KaXJIash U3 KOTOPhIX MOXET M3ydaThCsl OTACIbHO OT Apyrux. Ilpu stom
BAKHO HE TEPSTh U3 BUA OONINI KOHTEKCT U HE MOTPYKAThCSI YPE3MEPHO B JIETAIH, IOTOMY UYTO
TaKuM 00pa3oM MOKHO HE YBHJIETh TJIABHOTO.

[ToaroroBka K SK3aMeHy JIOJDKHA MPOBOJMTHCS HA OCHOBE JIEKIIMOHHOTO Marepuala,
Marepuasia MpakTUYECKUX 3aHSATUH ¢ 00s13aTeNbHBIM 00palieHneM K OCHOBHBIM YYEOHHMKAM I10
Kypcy. OTO TO3BOJUT UCKIIOUNUTHh OIMMOKKM B TIOHMMAaHUU MaTepuaia, OOJErdyuT ero
OCMBICIIEHUE, TPOKOMMEHTUPYET MaTepHrall MHOTOYUCICHHBIMHU MIPUMEPaAMU.

Memoouueckue pekomenoayuu 011 n0020MOBKU K IK3AMEHY:

Dk3ameH B 4-M cemecTpe ABIAIOTCS (GOpMaMU UTOTOBOTO KOHTPOJISI 3HAHUN U yMEHUI
oOydJaromuxcs Mo TaHHOW JUCIUIUIMHE, TIOTYYEeHHBIX Ha JICKIHIX, TPAKTHICCKAX 3aHSATHIX U B
MPOLIECCe CaMOCTOSTENbHON padoThl. OCHOBOM AJisi OMNpENeNeHHs] OLEHKH CIYXHUT YpPOBEHb
YCBOEHHUS OOydYaroIIMMHUCS MaTepHuaia, MpeIyCMOTPEHHOTO AaHHOW paboueit mporpammoi. K
dK3aMEHYy JOMYyCKAIOTCA CTYACHTHI, HaOpaBmue 36 u OoJjiee OAIJIOB MO HWTOraM TEKYIIEro U
MIPOMEXYTOUYHOTO KOHTpoJis. Ha sk3amene ctyieHT MoxkeT HabpaTh oT 15 10 30 6aos.

B mepwon moAarotoBkw K 53K3aMEHY OOydaroliuecsi BHOBbH OOpaIriaroTcs K ydeOHO-
METOAUYECKOMY MaTepUaly U 3aKpeIlIsioT IPOMEXYTOUHbIE 3HAHUSI.

[ToaroroBka o6ydaromierocs K 3k3aMeHy BKJIIOYaeT TPH dTara:

- camocCTosITeNNbHAsE paboTa B TEUEHHE CEMECTPA;

- HEMOCPEACTBEHHAs: TOJArOTOBKAa B JIHHM, MPEANISCTBYIONINE
JK3aMEeHY M0 TeMaM Kypca,
- MOJTrOTOBKA K OTBETY Ha 3K3aMEHAIIMOHHBIC BOITPOCHI.

[Tpu moAroToBKe K K3aMEHY OOy4aroUIMMCs LeNecO00pa3sHo HCIOIb30BaTh MaTEPHAIIbI
JeKInH, Yy4eOHO-METOJMYECKHE KOMIUICKChl, HOPMAaTHBHBIE JIOKYMEHTBI, OCHOBHYIO H
JTONOJHUTEIBHYIO JTUTEPATYPY.

Ha sk3ameH BBIHOCHTCS MaTepHan B 00beMe, MPpeJyCMOTPEHHOM paboueil mporpaMMoin
y4eOHOHN IMCIMIUIMHEI 32 CEMECTp. DK3aMeH IPOBOJUTCS B MMMCbMEHHOM / YCTHOU (opMme.

[Tpu mpoBeneHnn 5k3aMeHa B MHChMEHHOU (YCTHOI) (opme, Beaymuii mpenoaBaTeib
COCTaBIISIET SK3aMEHALMOHHBIC OWJIETHI, KOTOPhIE BKIIOYAIOT B ceOs: TECTOBBIC 3aJaHUS;
TEOPETUYECKHE 3alaHus; 3aJayd WM CHTyalud. POpMyIHpOBKAa TEOPETUYECKHX 3aJaHUs
COBIIA/IAeT ¢ (POPMYTUPOBKON MEPEUHS IK3aMEHAIIMOHHBIX BOIIPOCOB, TOBEACHHBIX 10 CBEICHHUS
oOydJaromuxcss HakaHyHe dK3aMeHannoHHOW ceccuu. ConepikaHUe BOIPOCOB OJHOTO Oumiera
OTHOCHUTCS K Pa3IMYHBIM pa3JiellaM IPOrpaMMBbI C TeM, YTOOBI 00Jiee TIOJTHO OXBAaTHTh MaTepHal
y4eOHOM TUCITUTITNHBL.

B aynuropum, rie mpoBOIUTCS YCTHBIH 9K3aMEH, JI0JKHO OJTHOBPEMEHHO HAXOANUTHCS HE
0oJiee MIECTH CTYISHTOB Ha OJHOTO ITIPEToaBaTes, MPUHUMAONIETO dK3aMeH. Ha moaroToBky
OTBETa Ha OMJIET Ha dK3aMeHe 0TBOAUTCS 40 MUHYT.

ITpu npoBeIeHNH MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOTO (IMCBMEHHOT0) 9K3aMEHa BBIPKACTCS OLICHKAMMU:

Ouenka «omauunon—om 91 0o 100 6a1106 — TEOPETUIECKOE COZIEPAKAHUE KypCa OCBOEHO
TIOJTHOCTBIO, O€3 MPOOENIOB, HEOOXOAMMBIE IPAKTUUECKIE HABBIKK PabOThI C OCBOEHHBIM MaTepHasioM
cthopmrpoBansl. Bee npemycMoTpeHHbIe porpaMMoit 00ydeH s yaeOHbIe 3a/JaHHs! BBIIOJIHEHBI, KAYECTBO
VX BBITIOJTHEHHS! OLIEHEHO YMCIIOM 0aJUioB, OIM3KMM K MakcuMaibHOMY. Ha sKk3ameHe cTyeHt
JIEMOHCTpUpPYeT TITyOOKHe 3HaHUS TIPELyCMOTPEHHOTO PO paMMOi MaTepraa, yMeeT YeTKO, JTAKOHUYHO U



JIOTUYECKH TIOCTIE/IOBATEIFHO OTBEYATh HA MTOCTABJICHHBIE BOITPOCHL.

Ouenka «xopouto» —om 81 0o 90 6annoe — TeopeTUIECKOe CoJIEPKaHre Kypca OCBOSHO,
HEOOXOIMMBIE MPAKTUYECKUE HABBIKK PA0OTHI CPOPMUPOBAHEI, BBINIOHEHHBIE YUSOHBIE 33 TaHMSI COZICPKAT
He3Ha4UTENbHbIE OIMOKK. Ha sKk3aMeHe CTyIeHT IeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO
(mporpaMMHOr0) Marepraa, yMeeT 4eTKO, IPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh HA
TIOCTaBJICHHBIE BOIPOCHL.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6annoe — T€OPETUUECKOE CONACPKAHNE
Kypca OCBOCHO HE IOJIHOCTHIO, HEOOXOIUMBIC TPAKTUYCCKUE HABBIKA Pa0OTHI C(HOPMHUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIC YUCOHBIE 3aaHus CoJepKaT Ipyosle ommbOku. Ha sk3aMeHe CTyaeHT
JEMOHCTPUPYET 3HAHHWE TOJBKO OCHOBHOTO MaTepHalia, OTBETBHI COJEP)KaT HETOYHOCTH, CIIabo
apryMeHTHPOBAHbI, HAPYIICHA ITOCIICIOBATEIILHOCTD H3JIOKCHHS MaTepHaa

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6ann106 — TEOPETUUECKOE
COJIEp’)KaHME Kypca HE OCBOCHO, HEOOXOJIUMBbIC TIPAKTHYSCKHE HABBIKH pPaOOTHl HE
chopMUPOBaHbI, BHIMIOJTHEHHBIE YUeOHBIC 3aJJaHUs COJIEPKAT rpyOble OMUOKH, JOTIOTHUTEIbHAS
CaMOCTOSITeNIbHAS PaboTa HaJl MaTepUaAIOM Kypca HE TIPHUBEJET K CYIIECTBEHHOMY TOBBIIICHHIO
KauecTBa BBITMIOJTHCHHUS YYEOHBIX 3adaHuii. Ha sKk3aMeHe CTyIeHT JCMOHCTPHpPYeT HE3HAaHHE
3HAYUTEIIPHONH YacTH TPOTPAMMHOTO Marepualia, CYIICCTBCHHBIE OIMMOKA B OTBETax Ha
BOINIPOCHI, HEYMCHHE OpPHUEHTHUPOBAThCA B MaTepuaje, HE3HAHWE OCHOBHBIX TOHATHN
JUCIMTLTAHBI

8. MarepuajibHO-TeXHUYECKOE o0ecneyeHre JUCHMIITHHbI

8.1. Tpebosanus k mamepuanbHo-mexHUUecKOMy 0decnedeHuro

st peanuzanuu paboueil mporpamMMbl JUCHUTUIMHBI UMEIOTCS CIIEIUAIBHBIC TIOMEIIECHHS IS
MIPOBEACHUST 3aHATUH JICKIIMOHHOTO, JIAOOPATOPHOTO M TMPAKTHYECKOTO THIA, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOYHON aTTECTAllUH, a TaKXKe
MOMEIICHHUS TSI CaMOCTOSITEIIbHOM paOOThl M IOMEIICHUS JUIsl XpPaHSHUS U PO (QUITAKTHIECKOTO
00CITy)KUBaHUS 000pyIOBaHHUS. CrnenanbpHbIe MIOMEIICHUS YKOMIUIEKTOBaHbBI
CTICIUATM3UPOBAHHON MEOCNbI0 M TEXHUYECKHMMH CpEJICTBA OOYYCHHS, CIYKAIUMH IS
npeacTaBiIeHUs HHGOPMAIHU OOJIBIION ayTUTOPHH.

Jnsi  mpoBelneHHWs 3aHATHA  JIGKIMOHHOTO THUMA HWMEIOTCS  JIEMOHCTPAIMOHHOE
obopynoanue. [lo mucrummae «®u3nueckas U KOJUIOMIHAS XUMUS HUMEIOTCS MPE3CHTAIUU
[0 OTIEJIBHBIM TE€MaM Kypca, MMO3BOJISoNIe Hanbosiee 3(h(HEKTHBHO OCBOUTH MPEICTABICHHBIN
y4eOHBIN MaTepHual.

[Tpu npoBeaeHNM 3aHATHI JICKIIMOHHOTO THIIA 3aHATHI MCIIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0Decheyenue:
MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr A Faculty
EES IOI'OBOP Ne20/9A-223
MSAcademicEES Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr
STUUseBnft Student EES JIOTOBOP Ne20/3A-223
MSAcademicEES Core CALClient Access License ALNG LicSAPk MVL DvcCAL A
Faculty EES JIOI'OBOP Ne20/2A-223
MSAcademicEES WINEDUperDVC ALNG UpgrdSAPk MVL A Faculty EES
(KopnoparuBhas mnoamucka Ha npoaykThl Windows omnepanuoHHass cucreMa U 0Quc)
JOT'OBOP Ne20/2A-223
AdobeCreativeCloud Adobe Creative Cloud for Teams — All Apps. JIuuensuu Education
Device license mi1st o6pazoBarenbHbix opranuzanuii JJOI'OBOP Ne20/9A-223
ABBYY ABBYY FineReader IOI'OBOP Ne20/2A-223
Kaspersky Kaspersky Endpoint Security nns 6usHeca — CranmaptHbiii Russian Edition.
1500-2499 Node 1 year Educational Renewal License JIOT'OBOP Ne20/9A-223




DrWeb Dr.Web Desktop Security Suite Kommnekcnas 3amura + Llentp yrnpaBieHus: Ha
12 mec., 200 TIK, npoanenue JJOT'OBOP Ne20/2A-223

c80000HO pacnpocmpansemvle NPOSPAMMbL:

—  WinZip g Windows - mporpaMm Jjisi CKaTHsI M pacliakoBKH (Hailyios;

— Adobe Reader mist Windows — nporpamma juist uternsi PDF daiinos;

— Far Manager - KOHCOJIbHBIA (DAalJIOBBI MEHEDKEp IS ONEpPAIOHHBIX CHCTEM
cemeiicrBa Microsoft Windows.

—  Etxt Antunnaruar — pazpadoruunk OOO «Uuet-Tpeitn»

[Ipu ocymiecTBieHMH 00pa30BATEIBHOTO TIPOLECCa CTYACHTAMH M IIPETOAaBaTeIIeM
HCIOJIB3YIOTCSL ClleAyrolue HHPOpMaUMoHHO crpaBouHble cucteMbl: DbC «Anlludpoykcey,
OBC «Koncynbrant cryaentay, CIIC «KoHCyIbTaHT ILTIOCY.

[Ipu npoBeaeHnn 1a00PaTOPHBIX pabOT UCHOIB3YIOTCS:
® BHCKO3UMETPbI, TEPMOCTAT, TEPMOMETPHI, KAJIOPUMETpPHI, YCTAHOBKA JJs MPOCTOMN
MIEPETOHKH, pehpaKTOMETPHI.
YcTaHoBKa A1 TATPOBAHUS, BECHI TEXHUUECKHE U aHATUTUYECKHUE.
VYcranoBka mis usmepenns DJ1C.
PH — MeTppl, MarHuTHHIE MEIIATIKH.
XuMuyeckas ocyia, XdaMU4eCcKHe peakTUBBI.

8.2 Ocobennocmu peanuzauuu OUCHUURIUHBL OS1A UHEANUOO8 U JIUY C OZPAHUYEHHLIMU
603MOICHOCMAMU 300P06bA

JIsi CTYZIEHTOB C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO3/IaHBI CIICIIMAJIbHBIC
YCIOBHUSL IS TOJy4deHUs oOpa3oBaHuWs. B 1emsiX JOCTYMHOCTH TIOJYYEHHsI BBICHIETO
o0Opa3zoBaHusi MO 00Opa30BaTEIbLHBIM MPOTPaMMaM WHBAJIWJIAMU M JIMIIAMUA C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3/I0POBBSI YHUBEPCUTETOM OOECIICUNBACTCS:

1. AnbsrepHaTuBHas Bepcus odummanbHOrO canWta B cetm «MHTepHeT» IA
c71a00BUIAIINX;

2. JIns vHBAJIMIOB C HAPYIICHUAMU 3peHus (C1ab0BHUIAIINE, CICTIHIC)

- TPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO OOYYaromeMycsi HEOOXOAMMYIO ITOMOIIIb,
nyOIupoBaHUE BCIYX CIPABOYHOW HMH(OpMANUM O PACIUCAHUM YYEOHBIX 3aHATHH; HAIMYWE
CpPEeICTB JUIS YCHJICHHS OCTaTOYHOTO 3peHHs, OpalIeBCKOW KOMITBIOTEPHONW TEXHUKH,
BHJICOYBEIIMUUTEIIEH, MpPOTpaMM HEBH3YaJbHOTO JOCTynma K HWH(pOpManuu, MporpaMmM-
CHUHTE3aTOPOB PEYH U JAPYrUX TEXHUUECKUX CPEJICTB MpueMa-nepenaun yueOHoi napopmMaiuu B
JOCTYIHBIX (popMax AJis CTYJCHTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJIaHUs JUTS BBITIOJTHEHUS HA DK3aMEHE 3a4UTHIBAIOTCS aCCHCTCHTOM;

- THCbMEHHbIE 3aJaHUS BBINIOJNHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
oOyuaroumcs;

3.Ins WHBANMIOB W JHIl C OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIYXY
(cmabocaplmaniye, rayxue):

- HaA DJK3aMeHEe MPHUCYTCTBYET AaCCHCTEHT, OKa3bIBAIOUIUN CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YY€TOM HHAWBHIyalbHBIX OCOOEHHOCTEW (OH MOMOTaeT 3aHATh
pabodee MecTo, epeBUTATHCS, MPOYUTATh U OOPMUTH 33/laHKe, B TOM YHCIIE 3aITUChIBAs MO
JTMKTOBKY);

- 9K3aMeH MPOBOJIUTCS B MUCHBbMEHHOH (opMme;

4. Jlns MHBAIHIOB WM JIMIl C OTPAHHMUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS, HWMEIOIINX
HapyIICHUsT OTIOPHO-JBUTATEIBHOIO ammapaTa, CO3JaHbl MAaTepUAIbHO-TEXHUYECKHUE YCIOBWS,
obOecreunBaroie BO3MOXKHOCTh OECHpPENMATCTBEHHOTO JOCTyma OOYyYaromuxcsi B y4eOHBIE
MOMEIIEeHUs, 00BEKTy TUTAHUs, TyaleTHbIE W JpYrue TOMEUICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHUS B YKAa3aHHBIX MOMEUIEHHUSIX (HATHMYME PACIIUPEHHBIX TBEPHBIX IPOEMOB, IOPYJIH e



U APYruX MpUCHocoOIeHU).

- THMChMEHHBIC 3a/IaHUS BBITIOJHSIOTCS HA KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM
IPOrPaMMHBIM 00€CTIeUeHHEM WIIH HAJIMKTOBBIBAIOTCS ACCHCTEHTY;

- 10 JKEJIAaHUIO CTYJCHTA YK3aMEH MPOBOIUTCS B YCTHOH Gopme.

OOyuaromumecs: U3 YUCIIa JUIL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI 00ECTICUeHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMU pecypcaMi B (opMax, aaalTHPOBAHHBIX K OTPAHUYCHUSM
WX 3JI0POBBSL.
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LicSAPk MVL DvcCAL A Faculty
EES IOT'OBOP Nel0/9A-223
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Pacnpenesienne 6a/1710B TEKYIEro W Py0e:KHOTO KOHTPOJIS

IIpnaoxenue 1

Cymma 6annos

Nen/n Buo xonmpons Oowan cymma 1-a mouka 2-31 mouka 3-a mouka
Ilocewenue 00 10 oannos 00 3 0. 00 30. 0o 46.
3anAmul

1. Texywui 00 30 bannoe 00 10 6. 00 10 6. 00 10 6.
KOHMPOJ1b:
Buvinonnenue 1o 21 6annoB 7 0. 7 0. 7 O.
1a60opamopHbix
paoom
Bovinonnenue
camocmosamens
HbIX 3a0aHull om 0 009 6. om 0 0o 36. om (0o 306 om (0o 306
2. Pybesicnbrit 0o 30 bannoe 00 10 6. 00 10 6. 0o 10 6.
KOHMPOTb
TECTUPOBAHUE ot 0- 1o 90. ot 0- o 30. ot 0- mo 36. ot 0- mo 36.
KOJIJIOKBUYM ot 0 mo 210. or 0 mo 7 0. or 0 mo 7 O. ot 0 mo 7 0.
3. Hmozo cymma
meKyuye2o u | oo 706annoe 00 230. 00 230 00 240
pybercnozo
KOHmpons
4. OlleHKAa
«y/IOBJIETBOPHUT | HEe MeHee 36 6. He MeHee 12 6. He MeHee 126 | He menee 12 6
eJIbHO»
5. OlleHKA menee 70 O.
«XOPOII0» (51-69 06.) meHee 23 0 meHee 23 0 MeHee 246
6. OLICHKA

«OTJIHYHO»

He menee 70 0.

He MeHee 23 0.

He meHee 23 0

He MeHee 240




IIpnaoxenune 2

Kpurtepuu onenkn kauecTBa 0CBOCHHA TUCHUINIMHBI «DU3HYecKasi H KOJUIOMIHAS
XHUMHD).
Onucanue nokasarejieii 1 KpUTepHeB OLCHUBAHHUSI KOMIIETEHIMI HA Pa3JIMYHBIX 3TANax
ux popMHpOBaHUS.
OcHoOBHBIMU 3TanamMu (popMHUPOBAHUS KOMIIETEHIIMM MPU U3yYEHUH CTYJIEHTaMH JUCLMILINHBI
ABIISIIOTCSL  TIOCTIEIOBATENbHOE (OPMHUPOBAHWE PE3YJIbTATOB OOY4YEeHHUS 10 JAHUCIUILTHHE.
Pesynmprar arrecranmm oOy4aromuxcs Ha pa3iIMYHBIX dTanax (OPMUPOBAHUS KOMIIETECHIMN
MOKa3bIBAET YPOBEHb OCBOCHUS KOMIIETCHIINH 00YJaOIIMHUCS.

Kon PE3YJIbT | KPUTEPUU U TIOKA3ATEJIM OUEHUBAHUS PE3YJIbTATA OBYUEHUS
KOMTIETEeHI[HH AT CooTBeTCTBHE YPOBHE 0CBOCHNE KOMIIETEHIHH TIAHUPYEMbBIM
OBYYEH pe3yJbTaTaM 00y4eHHUs] U KPUTEPHSAM UX OLleHKH
nusl KOMIIETEHIUHA TOPOTOBBIH 0a30BbIi NPOABUHYT
no He blii
AHCHHILIH copmupoBana
He IIKAJ1a 10 TPAANIHOHHOI NATHOAVIBHON cHCTeM
(mMony.i0) HeI0 | HeyJAOBJICTBOPUTE | YAOBJETBOPHUTE/b
XOpo1Io OTJINYHO
NyCK | JILHO HO
1IKAaJ1a Mo 0aJVIbHO-PEeiTHHI 0BOM cucTeMe
0= |36-60 61-80 81-90 91 -100
35
Cnocoben 3Harh: He He 3naet 3Haert 3uaer 3uaer
UCIIONIb30BaTh OCHOBHBIE 3HaerT | OCHOBHBIC Hayal OCHOBHBIE Ha4aj OCHOBHBIC Ha4all | OCHOBHBIC
OCHOBHBIE Hayvaj TEPMOIUHAMHUKH, TEPMOIUHAMHUKH, TePMOIMHAMUKH, | Haydal
Guonornyeckue, | TEPMOAMHA TEPMOXUMHH, TEPMOXUMHH, TEPMOXUMHUH, TepMOJIUHA
dusuKo- MUKH, TEPMOIUHAMHMYECK | TEPMOJMHAMHUYECCKH | TEPMOIUHAMHYEC | MUKH,
XUMHYCCKHE, TEPMOXUMHU Ue TOTEHINAIOB € TIOTEHIHAJIOB KHE TIOTCHLHAJIOB | TEPMOXUMU
XUMHYECKHE, u, (onepruit ['m66ca u | (oHepruii [md6ca u | (9nepruit ['m66ca | u,
MaTeMaTHuecky | TEPMOAMHA I'enpMromnbia), I'enpMrombia), u ['enpmronbna), TepMOJIUHA
€ Merompl Julsi | MUYECKHE CIEICTBUH U3 CIEICTBUH U3 CJIEICTBUH U3 MHUYECKHE
paspaboTk, TOTEHIHUAT 3akoHa ['ecca; 3akoHa ['ecca; 3akoHa ['ecca; MOTEHIHAT
HccIe0Banmii u | OB OCHOBBI (ha30BbIX U | OCHOBBI (Da30BBIX U | OCHOBBI ()a30BBIX | OB
SKCIIEPTH3bI (oHepruit (buznueckux (buznueckux 1 PU3NYIECKHUX (aHepruit
nexapcTBeHHBIX | 1 M06ca 1 COCTOSTHHIT COCTOSTHHI COCTOSTHUIT I'ub6ca u
CpeJICTB, I'ensmrons MOJTUMEPOB, MOJTMMEPOB, MOJMMEPOB, I'expmrons
W3TOTOBJIEHHUS ma), BO3MOXKHOCTH X BO3MOXXHOCTH UX BO3MOXKHOCTH UX | I1a),
JIeKAPCTBEHHBIX CIEICTBHUIS M3MEHEHHUH C H3MEHEHHI ¢ H3MCHEHHUH ¢ CIICICTBUI
TIpenapaToB 13 3aKOHa LIEJTBIO HEINBI0 LENBIO 13 3aKOHA
(OIIK-1); T'ecca; HCIIOJIb30BAHUS B HCIIOJIb30BaHUS B Hncnoib3oBanusg B | I'ecca;
OCHOBEI (hapmanmm; thapmanum; (hapmariumy; OCHOBBI
(hazoBBIX U OCHOBHBIE CBOICTB | OCHOBHBIC CBOWCTB | OCHOBHEIE (ha3oBbIX U
¢uznaeckn BBICOKOMOJIEKYIIP | BEICOKOMOICKYIISIPH | CBOWMCTB ¢bu3ndecKn
X HBIX BEIIECTB, BIX BEIECTB, BBICOKOMOITEKYIS | X
COCTOSTHUH (hakTopoB, (hakTopoB, PHBIX BEIIECTB, COCTOSTHUI
TTOJIMEPOB, BIUSIONINE HA BIMSTFOIITAE HA (hakTOpOB, TIOJIMEPOB,
BO3MOKHOC 3aCcTyJHEBaHHE, 3aCTyJHEBaHHE, BIUSIFOIIIUE HA BO3MOYKHOC
TH UX Ha0yxaHue, HaOyxaHmUe, 3acTyJHEBaHUE, TH UX
M3MEHCHUH THUKCOTPOITHIO, THUKCOTPOIIHIO, HaOyxaHmHe, W3MEHEeHUH
C LIeNTBI0 CHHEpe3uc, CHHEpe3uC, THUKCOTPOIIHIO, C LIEJIBI0
HCTIONB30Ba KOalepBaImro, KOAaIlepBaInio, CHHEpE3HC, HCIIONTE30Ba
HUS B TDTACTHYECKYTO TUTACTHYECKYTO KOaIepBaImio, HUS B
(dhapmarum; BSI3KOCTb, BSI3KOCTb, TUTACTHYECKYIO dapmarmm;
OCHOBHEIC TIePUOTNIECKIE TICPUOJTITIECKUE BSI3KOCTb, OCHOBHEIE




CBOWCTB peakiyu B peakiyu B MEePUOJNIECKHE CBOICTB
BBICOKOMOIT MeXaHU3Me MeXaHH3Me peakiuu B BBICOKOMOIT
eKYJSAPHBIX MPUTOTOBIICHUS HPUTOTOBJICHUS MeXaHH3Me SKYISPHBIX
BEILECTB, Pa3IUYHBIX Pas3INYHBIX MPUTOTOBJICHUS BCIIECTB,
(bakTopoB, JIEKaPCTBEHHBIX JIEKapCTBEHHBIX Pa3IHYHBIX (bakTopos,
BIIHSIOIINE ¢dopm Ha ¢dopm Ha JIEKapCTBEHHBIX BJIMSIFOLINC
Ha YIIOBJIETBOPHUTENLH | YIOBJIETBOPUTENBH | (hopM Ha Ha
3aCTy/IHEBa OM YpOBHE. OM YpOBHE. XOpOIlIeM YpOBHE. | 3aCTyJHEBa
HHE, HHE,
HaOyxaHwue, HaOyxaHue,
THKCOTPOI THUKCOTPOI
o, HIo,
CHHEpe3uc, CHHEPE3HUC,
KoallepBalu KoalepBail
10, HIo,
IJIACTUYECK TUIACTUYECK
yIo VIO
BSI3KOCTb, BSI3KOCTb,
nepuoanye nepuoanuyde
CKHeE CKHe
peakiyu B peaKIu B
MCXaHU3MCEC MCXaHHU3MC
MpUroTOBJIC IIPpUTroTOBJIC
HUA HUs
Pa3INYHBIX Pa3IMYHBIX
JIeKapCTBEH JIeKapCTBEH
HBIX (HOpM. HBIX (hopM

Ha

BBICOKOM

YPOBHE.
Ymers: He He ymeer Ymeer Ymeer Ymeer
paccuuThIBa | yMEEeT | pacCUMTHIBAThH PacCYUTHIBATD paccUuTHIBATh paccYuThHIB
Tbh TEePMOJMHAMUYECK | TEPMOAMHAMHUYECKH | TEPMOIMHAMUYEC | aTh
TepMOJINHA ue QyHKIHN e GyHKIUH Kue QyHKIIH TEpMOANHA
MHYECKHE COCTOSTHHS COCTOSIHHS COCTOSTHHS MHYECKHE
GyHKIUH CHCTEMBI, CHCTEMBI, TEIUIOBBIE | CHCTEMBI, byHKIMH
COCTOSTHHS TEIUIOBbIE 3¢ eKThI TEIUIOBbIE COCTOSTHHS
CHCTEMBI, 3¢ exThI XUMHYECKHX 3¢ eKTHI CHCTEMBI,
TEIUIOBBIC XUMHYECKHX IPOLIECCOB; XUMHYECKHX TEILIOBbIC
3¢ peKTs MIPOLIECCOB; MOJIb30BATHCS MPOLIECCOB; 3¢ dexTs
XUMHYECKH TIOJIB30BATHCA bu3HIecKM, TIOJTb30BATHCS XUMHYECKH
X br3HIecKuM, XHUMHYECKHM (bu3HIecKmM, X
TIPOLIECCOB; XHUMHYECKHM 00opynoBaHHEeM, XUMHYECKHM TPOLIECCOB,;
MOJIB30BATh 000pynoBaHHEM, KOMIIBIOTEpPU3UpOBa | 000pYyIOBaHHEM, | IOJIB30BATH
cs KOMIBIOTEPH3UPOB | HHBIMH NPHOOpaMH; | KOMIBIOTEPH3UPO | Ci
¢$uzngeckn AHHBIMH U3MEpSTh QU3NKO- | BaHHBIMHU ¢busndecKkn
M, TIpUOOPaAMU; XUMHIYECKHE npubopamu; M,
XUMHYECKH U3MepsITh GU3UKO- | mapaMeTpsl U3MEpATH XUMHYECKH
M XHUMHYECKHE pacTBOpOB, ¢bmsuKo- M
obopyznoBa mapaMeTpsl TabyIMpoBaTh XHUMHUYECKHE obopyznoBa
HHEM, pacTBOpOB, 9KCIIEPUMEHTAJIBHBI | MTapaMeTphI HHEM,
KOMIIBIOTEP TabyImMpoBaTh ¢ JJaHHEIe, pacTBOpoOB, KOMIIBIOTEP
W3UPOBAHH 9KCIIEPUMEHTAJIBH | TpadUuecKH TaOyIMpoBaTh W3UPOBAaHH
BIMH bI¢ TaHHEIE, NPEICTABIATh HX, IKCIIEPUMEHTAJIBH | BIMH




npudopamu rpaguyecKu SKCTPANONUPOBATh | bI€ JaHHEBIE, npudopamu
; U3MEPSTH MPEACTABIATh UX, | IUIL HAXOXACHUS rpaduyecKu ; I3MEpPSTh
¢u3uKo- 9KCTPAIOINPOBATh | MCKOMBIX BEJIMUMH; | MPEACTAaBIATh UX, | (DU3HKO-
XUMHYECKU JUIS HAXOXKJIEHUS MPOBOJUTH SKCTPANONIMPOBAT | XUMHUYECKU
e HUCKOMBIX BEIMYHH; | IEMEHTapHYIO b IJIs e
napaMeTpsl MPOBOJUTH CTaTUCTUYECKYIO HaXOXKICHUA napameTpsl
PacTBOpOB, 3JIEMEHTapHYIO 00paboTky HCKOMBIX PacTBOpOB,
TaOynupoBa CTaTUCTUYECKYIO SKCIEPUMEHTANbHbl | BEJIUYUH; TabyaupoBa
Thb 00paboTky X JIaHHBIX B MIPOBOJIUTH Th
JKCIepuMe SKCHEPUMEHTANbH | XMMHYECKHUX JJIEMEHTapHYIO JKCIEpUMeE
HTaJIbHBIE BIX IaHHBIX B SKCIEPUMEHTaX Ha | CTaTUCTUYECKYI0 | HTaJbHBIE
JTaHHBIE, XUMHYECKHUX YIIOBJIETBOPUTENBH | 00pabOTKY JTaHHBIE,
rpaguyeck SKCIEpUMEHTaX Ha | OM YpPOBHE. OKCTIEPUMEHTAJIbH | Tpaduyueck
U YIIOBJIETBOPHUTENBH BIX JIAHHBIX B u
HpeACTaBIs OM ypOBHE. XUMHYECKHUX MIpeCTaBIsA
Th HX, IKCIEPUMEHTaX Tb UX,
SKCTpaTonu Ha XOpoIIeM 9KCTpanonu
poBath A YpOBHE. poBath At
HaXO0XJICHU HaXO0XJICHU
1 HCKOMBIX s HCKOMBIX
BEJINYMH; BEJINYUH;
MPOBOIUTH MPOBOJINTH
3JIeMEeHTapH JJIeMeHTap
yio HYIO0
CTaTUCTHYC CTaTHCTHYE
CKYIO CKYIO
00paboTky 00paboTKy
JKCIepuMe JKCIIepuMe
HTaJIbHBIX HTaJIbHBIX
JAHHBIX B JIAaHHBIX B
XMMHUYECKH XMMHUYECKU
X X
JKCIIepuMe JKCIIepuMe
HTax. HTax Ha
BBICOKOM
YpOBHE.
Baanern: He He Biaageer Baaneer Baaneer Baageer
HHTEPIIPETA | prame | MHTEPIPETALUEN MHTEpIIpETALNEH HMHTEpIIPETALIMEN | MHTEpHpETa
e er paccUUTaHHBIX paccUUTaHHBIX paccuYnTaHHbBIX el
paccuuTaHH 3HA4YECHUHI 3HA4YECHUHN 3HAYEHUI paccuuTaHH
BIX TEPMOANHAMHUYECK | TEPMOIMHAMUYECKH | TEPMOAMHAMUYEC | BIX
3HAYCHUH X QyHKIHIA ¢ X (PYHKIHIA C KX QyHKOHN C 3HAaYCHUI
TEepMOINHA LENBI0 LETBI0 LETTBIO TEepMOANHA
MHYECKHX MIPOTHO3UPOBAHUS | MPOrHO3MPOBAHUSA MPOTHO3UPOBAHMSA | MHYECKUX
(GyHKIWH C BO3MOXKHOCTH BO3MOJKHOCTH BO3MO)KHOCTH GbyHKIMI C
LIETTBI0 OCYIIECTBIICHNS U | OCYIIECTBICHUS U OCYIIECTBICHHS M | LIETBIO
TIPOTHO3UP HaIpaBJICHNE HarpaBJIeHUE HalpaBJICHUE MPOTHO3UP
OBaHMSA MIPOTEKaHNs MPOTEKaHUs MPOTEKaHUs OBaHUA
BO3MO)KHOC XUMHUYECKHX XUMHYECKHX XUMHYECKHX BO3MOKHOC
™ MIPOLIECCOB; MPOLIECCOB; MPOLIECCOB; ™
OCYILECTBI OBIIAJICHUS OBIIAJCHUS OBIIAJICHUS OCYILECTBI
€HHA U METOAAMH METOaMU METOaMU €HUs U
HaIpaBJieH CTaTHCTHYECKOH CTaTHCTHYECKOH CTaTHCTHYECKOH HarpasJicH
ne 00paboTKH 00paboTKH 00paboTKH ne
MIPOTEKAHHUS SKCHEPUMEHTANBH | HKCIEPUMEHTANIBHBI | SKCIEPUMEHTANBH | IPOTEKAaHU




XUMHUYECKH
X
MPOLECCOB;
OBJIaJICHUSI
METOAaMH
CTaTHUCTHYE
CKOM
00paboTKH
JKCTIepUME
HTAJIBHBIX
pe3yabTaTo
BB
XUMHUYECKH
X
HCCIeIoBaH
UsIX;
OBJIAJICHUSI
METOTUK
HU3MEPEHHSI
3HAYEHUI
¢busnuecku
X BCJIIMYUH,
NPaKTHYECK
oro
UCIIOJIb30Ba
HUS
npuOOpoB U
anmnaparyp
bI TIpH
¢busnuecko
M aHaJIn3e
BEIIIECTB.

BIX PE3yJILTATOB B
XUMHUYECKHX
HCCIIEI0BAHHUAX;
OBJIaJICHUS
METOIIUK
HU3MEpEeHUs
3HaYCHUH
(busnaeckux
BEJIUYHH;
NPaKTHYECKOTO
UCIIOJIb30BAHUS
npuOopoB U
anmnapaTtypsl IpH
(husmyeckomMm
aHaJn3e BEIeCTB
Ha
YJIOBJICTBOPUTENBH
OM YpOBHE.

X pe3yJIbTaTOB B
XUMHUYECKHX
UCCIIeIOBAHUAX;
OBJIJICHUS
METOJIUK
HU3MEpEeHUs
3HaYCHUHN
(hu3nIecKkux
BEJINYHH;
MPAKTHYECKOTO
UCIIONIb30BAHUS
npubopoB 1
anmnapaTtypsl IpH
(husmyeckomMm
aHaJn3e BEleCTB
Ha
YJIOBJICTBOPHUTENbH
OM YpOBHE.

BIX PE3YJIBTATOB B
XUMUYECKHX
UCCIIEIOBAHUSIX;
OBJIJICHUS
METOJIHK
HU3MEpPEHHUS
3HaUCHUI
(huzmIecKux
BEJINYNH;
MPaKTHYECKOT O
HCTIONB30BaHHUS
npubopoB U
anmapartypsl Ipu
(huzmyeckomM
aHaJn3e BEIeCTB
Ha XOpoIeM
YpOBHE.

s
XUMHUYECKH
X
TPOLIECCOB;
OBJIaJICHHUS
METOfIaMH
CTATHUCTHYEC
CKOM
00paboTKH
IKCIIEpUME
HTAJIBHBIX
pe3yabTaTo
BB
XUMHYIECKH
X
HCCIIeTOBaH
HSIX;
OBJIaJICHHUS
METOIHK
HU3MEpEHHUs
3HA4YCHUHI
¢buznueckn
X BCJIMYUH,
MPaKTHYECK
oro
UCIIONB30Ba
HUS
npudopoB U
anmaparyp
BI IIPH
bu3ryecKo
M aHaJm3e
BEILIECTB Ha
BBICOKOM
YPOBHE.
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