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PaGouast nmporpamma o006peHa Ha 3acefaHuu Kadeapbl TOBAPHOU IKCIIEPTU3BI,
TEXHOJIOTUH TOPTOBJIM U PECTOpaHHOrOo Ou3Heca nmpotokoa Ne7 ot 28.02.2023 1.

Pabouas mporpaMma cocTaBiieHa Ha OCHOBE paOoudell MmporpaMmbl MO JUCLU-
winHe «Pu3ndeckas U KOJUIOUAHAs XUMHUS», YTBEPKACHHOW Ha 3acelaHuu Oa-
30BOM Kaeapbl XMMUM WHHOBAIMOHHBIX MaTEpUaloB M TexHoJjoruit Poccuii-
CKOr0 JKOHOMMYECKOro yHuBepcurera umMmeHu [.B. IlmexanoBa npoTokoi
No 10 ot 18 mas 2021 r., pa3paboTaHHON aBTOPAMM:
[TonoBeiM A.A., 1.X.H., Ipodeccopom, nmpodeccopoM 06a30Boi Kadeapbl XUMHUH
WHHOBAIMOHHBIX MAaTEPUAJIOB U TEXHOJIOTHUH,

Trob6aeBbiM I1.M., K.X.H., cTapiIuM MnpenojaaBaTeneM 0a30Boil Kadenpbl XUMHH
VHHOBALlMOHHBIX MAaTEPUAJIOB U TEXHOJIOTHH.
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I. OPTAHU3AIIMOHHO - METOJIAYECKHUM PA3JIEJL.

Heab 1 32124 0CBOCHUS JUCHHUILIMHBI

Llenbto y4eOHOW AUCHUTUTMHBI «Du3uueckas u KOLIOUOHAS XUMUsA» SABISETCS: puoodpe-
TeHue (yHIaMEHTAIbHBIX 3HAHUM M MPAKTHUUYECKUX HABBIKOB JJISi M3YYEHHMS CIIELHATIbHBIX
JUCITUTUIMH TI0 XUMHH MUIICBBIX CHCTEM U TEXHOJIOTUU MPOAYKTOB IMUTAHUS, HEOOXOIUMBIX
JUISL YCTIEUTHOW MPOQeCCHOHATBHON JIEATENbHOCTH CIIEUAINCTa — UHXKEHEpPa MO Clielraib-
HOCTU «TeXHOJOTHS IPOAYKTOB OOIIECTBEHHOTO TTUTAHHUS.

3amayamMu JUCHUIUIUHBI « Du3uueckas u KoIIOUOHAS XUMUS» SIBISIFOTCS:

W3ydyeHrne OCHOBHBIX pa3/ielioB COBPEMEHHOW (DM3MYECKOH W KOJUIOMJIHON XHMHH, a
MMEHHO:

- OCHOBBI XUMHUYECKOW TEPMOAMHAMHKH, XUMUIECKOTO U ()a30BOTO PaBHOBECHS;

- PaBHOBECHE B paCTBOPAX 3JIEKTPOJIUTOB U B ANEKTPOJHBIX MpoOIECcCcax;

- OCHOBBI XUMHUYECKON KMHETUKH U KaTAJIN3a;

- CBOMCTBA BBICOKOJUCIIEPCHBIX T€TEPOTCHHBIX CUCTEM;

- TEPMOJIMHAMUKA TOBEPXHOCTHBIX SIBJICHHUIA;

- YCTOMUYMBOCTD U KOATYJIALIMS KOJUIOUIHBIX CUCTEM;

- BSI3KOCTb KOJUIOUJIHBIX cUCTEeM U pacTBopoB BMC;

- CTPYKTYpUPOBaHHUE B KOJUIOMJHBIX cucTeMax u pactBopax BMC, nposiBiieHue B
MUILIEBBIX CUCTEMAX;

- CBOICTBa rPyOOIUCTIEPCHBIX T€TEPOTEHHBIX CHCTEM;

- XapaKkTepUCTUKa KoJTouIHbIX [IAB 1 muIeBbIX SMyIbraTropoB

Mecmo oucyunnunsl ¢ cmpyKmype 00pazoeamenvHoil nPoZpammol
JucuumiuHa «Pusuueckas u KOJIOUOHAS XUMUS» OTHOCUTCS K 00s13ame/ibHOll 4acTu
y4eOHOro IJIaHa.

O0beM QMCHUIIMHBI M BU/IbI y4eOHOMH padoThl
Tabmumna 1

Bcero yacoB no ¢gopmam o0yueHust

IToxka3aTenan o0bemMa AUCIHUIIIMHBI
ouyHaAn ‘ 3404HAaA

OO0beM TUCIMIIIMHBI B 3a4€THBIX MHUIIAX 23ET
O0beM TUCHUILIMHBI B aKajl.gacax 72
Hpomesyroumas arrecranus: 3aueT ¢ OLEeHKOI 3aueT ¢ OLEeHKOoI
dbopma
KonTakTHas padora o0y4yarommxcs ¢ npemo- 30 12
nasarejgeMm (KoHrakr. yachl), Bcero:
1. Aynutopnas pabota (Ayza.), akaj. 4acoB 28 10
BCETO, B TOM YHCJIE:
e JIEKIIUNA 12 2
® [PaKTHYECKHUE 3aHATUS - -
e nabopaTOpHBIE 3aHIATHUS 16 8

B TOM YHCJIC IPpaKTHYCCKasd MOJArOTOBKA

2. lamuBuayansHble KoHCYIbTanmu (1K) - -

3. KonrakTHas paboTa 1o mpomMexyTo4HOM 5 2
attectauuu (Katr)

4. Koncynprarus nepes sx3amenom (KD) - -

5. KonTakTHas paboTa o mpoMexyTo4Hon
aTTecTally B IIEPUOJ 3K3. CECCUH / cec- - -
cuu 3a04uHUKOB (KaTTaK)

CamocrositeabHas padora (CP), Bcero: 42 58




B TOM YHCJIE:
® CcaMOCTOsITEIbHAs PaboTa B MEPHOJ IK3. i 5
ceccuu (CPak)
® caMocCTOsITeIbHAsE paboTa B CEMECTpe 42 58
(CPc)
B TOM YHMCJIE, CAMOCTOSsITeNIbHAs paboTa Ha
KYPCOBYIO paboTy ] )
e pu3yyenue JOP - -
® H3yYCHHE OHJIAWH-KYpCa WM €ro YacTH - -
®  BBINIOJHCHNUE MHIUBUIYAILHOTO WIN
IPYIMIIOBOTO MPOCKTA ) ]
® U JIpyrye BHUJIbBI 42 58
Ilepeuens nananupyemuix pe3yiomamos 00yuenus no OucCyunIuHe
Tabnuma 2

DopmupyeMbie KOMIIe- NuagukaTopbl 10CTHIKE-
TEeHUHH HHUSI KOMIIeTEeHLM i

Pe3yabTaTsl 00yueHus (3na-
HUs, yMeHUus)

OIIK-2. Cnocoben npume- | OIIK-2.2. Mcnone3yer oc-

HSITh OCHOBHBIE 3aKOHBI U HOBHBIE ¢buzuko-
METO/Ibl UCCIIEIOBAHUM XUMUYECKUE U XUMHYECKUE
€CTECTBEHHBIX HAYK JJIs METOJIbl aHalu3a s pas-
pemenus 3agad npodeccu- | pabOTKH, HMCCIECIOBAHUN H
OHAJILHOU JESITeIbHOCTH JKCIIEPTHU3BI OPOIYKIINH

OOIIIECTBEHHOTO THATAHUA U
UCTIOJIB3yEMOTO ChIPbSI

OIIK-2.2.3-1 3HaeT OCHOBHI (u-
3UYECKUX, XUMHUYECKUX, (Pu3n-
KO-XMUMHYECKMX M OHojoruue-
CKHUX METOJIOB ISl MHCTPYMEH-
TaJIbHOM OIGHKH IIOKa3aTelei
KadecTBa W 0O€30MacHOCTH IIPO-
AYKUMH

OIIK-2.2.Y-1 YMeeT npoBOAUTH
CTaHJapPTHBIC UCTILITAHUH TI0
oTpeJieNieHuIo MoKasarenen (u-
3UKO-MEXaHUYECKUX U (PU3UKO-
XUMHUYECKUX CBOMCTB UCIONIb3Y-
€MOr0 ChIpbs, oTypadbpuKaToB
Y TOTOBOM NPOJAYKIIMU MUTAHUS




II. COAEP KAHUE JTUCIHIUIIJIMHbI

3Tansl JOPMUPOBAHUS U KPUTEPUH OLlCHNBAaHUs c(pOpMHUPOBAHHOCTH KOMIIeTeHI U (04Hast popma 00yueHHs )

Tabnuua 3
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Cemecrtp 1
Paznen 1. Duznueckas XuMus
1. | Tema 1. OcHOBBI XUMHYECKOIl TEPMOJIUHAMUKH, XUMHYECKOTO U ()a30BOro 2 - 2 - |6 10 | OIIK-2.2 | 3-1 0. Pa .
paBHOBeCHS v-1 3
Beeaenne. OcHOBHBIE MOHATHS. 3aKOHBI TEPMOAUHAMUKU. Tepmoxumus. Term-
noBbIe 3P EKThI IKIOTEPMUUYECKUX U IHIOTEPMHUUYECKUX peakuuii. 3akoH ['ecca
u ero cieacTBus. Pacuer TeruioBbix 3((GEKTOB peakiuu M0 CTaHAAPTHBIM Tell-
jotaMm 00pa30BaHUs U cropaHus. TepMoaUHAMHUYECKHE MTOTEHINAIBI CHCTEMBI.
Oneprust 1 3Heprus ['nbdoea.
2. | Tema 2. XumMuuyecKkasi KHHETHKA U KAaTAJIM3 2 - 4 - 6 12 | OIIK-2.2 3-1 0. P.a. .
CKOpOCTh XMMHYECKOM PEaKIWU W METONBl €€ PeryarupoBaHHsA. 3aKOH Jeii- y-1 3
cTByroIMX Macc. IIoHATHE O MOJIEKYISIPHOCTH W TIOPSAAKE peaknuu. Peakiym
HEpBOro0 U BTOpOro nopsaka. Ilepuos momynpeBpaleHus, B3aUMOCBSI3b C UC-
XOIHOW KOHILIEHTpalWel peareHToB. OMmMpHueckoe InpaBmwio Baur-I'odda.
VYpaBHeHHe AppeHHyca aisi KOHCTaHTBl CKOpocTH peakuuu. Karamms. I'omo-
TeHHBIH M (epMEHTaTHBHBIN KaTann3; aBTOKaTain3. AnCopOIMs U TeTeporeH-
HBIA KaTanu3. MexaHu3M JeHCTBHS KaTaau3aTopoB. CIeruuIHOCTh KaTallH-
3aTOpOB. 3HAUEHHWE KMHETHYECKMX HCCIIEAOBAHMI B IHIIEBHIX M HEIMHUIIEBBIX
cUCTeMax ISl OLIEHKH KauyecTBa MPOAYKTOB M yCTAHOBJICHHS CPOKAa MX XpaHe-
HUSL.
3 | Tema 3. DaekTpoxumus 2 2 6 10 | OIIK-2.2 | 3-1 0. P.a. .




DNEeKTPONPOBOJHOCTH PACTBOPOB AIEKTPOIUTOB, AOCOIIOTHAS CKOPOCTh U TO-
JIBIDKHOCTh MOHOB. 3akoH Konbpayia. 3akoH pa30asienus OcBanbaa A ciia-
ObIX 2JIeKTPOIUTOB. ONpeeNicHHE CTEIICHU M KOHCTAHTBI JUCCOIMAIIUH CIa0BIX
9JIEKTPOJIUTOB METOJOM M3MEPEHHsI JIEKTPONpoBOAHOCTH. KoHaykToMeTpuue-
CKOE€ TUTpOBaHHE. DIEKTPoJ. BO3HWKHOBEHHE MOTEHIMAa HA TPaHUIIE JBYX
(a3. CtpocHre ABOMHOTO JCKTPUYCCKOTO CJIOS HAa MOBEPXHOCTH pa3lieia Me-
TaJJI-PAcTBOP B 3aBUCHUMOCTH OT MPHUPOABI METAIa W COCTaBa JJICKTPOIHTA.
OO6paTtuMbIe U HEOOPATHMBIE 3JEKTPOIBL. IICKTPOIBI IEPBOTO M BTOPOTO PO,
OKHCIUTEIHHO-BOCCTAHOBHUTEIbHBIC, HOHCEIEKTUBHBIC 3JICKTPOIBL. Peakiny Ha
anekTponax. YpaBHeHue Hepocra-Tiopuna. CTaHAapTHBIE SIIEKTPOAHBIC IIO-
TeHuuanbsl. BogoponaHsiil anektpon. Psn HanpspkeHui. [anbBaHUYECKH 3ie-
MeHT U ero anekrpoasrkymas cuia (3/C). D/IC kak pa3HOCTh MOTCHIAAIOB
9JIEKTPOJOB B 0OpaTUMOM mpoliecce. MeTos MpsMOil OTEHIIMOMETPUH U T10-
TEHIIMOMETPHUUECKOTO TUTPOBAHUSI.

v-1

Pasnen 2. KosstongHass XuMus

Tema 4. KoJlsion1HbIe CHCTeMBI, NOJIy4YeHHe, ONTHYECKHE U MOJIEKYIAPHO
KHHeTH4YeCKHe CBOoiicTBa

I'ereporennsle AUCTEpPCHBIE CUCTEMBI, UX IIMPOKOE PaclpOCTpaHEHHE B IMpPH-
poJe U TeXHUKe. 3HaYeHUE 3THX CHUCTEM B IIPOM3BOJICTBE MPOJOBOJIBECTBEHHBIX
U HENPOJOBOJILCTBEHHBIX TOBapoB. OCOOEHHOCTH KOJUIOWIHOTO COCTOSIHHUS -
BBICOKAsl JIUCIIEPCHOCTh, T€TEPOr€HHOCTh M HEOOXOAMMOCTH CTaOMIM3aTOpaA.
OCHOBHBIE IOHSATHS AUCIEPCHBIX cucTeM. Kitaccudukamus rereporeHHbIX uc-
nepcHbIX cucteM. CHCTEMBI C JKHJIKOW M Ta3000pa3HON JTUCIICPCHOHHOM cpe-
JIOM: 30JIM, CYCTICH3HH, 3MYJIbCHH, IICHBI, AacThl. METOAbI MOTyIeH!s KOJIJIOH I-
HBIX cucTteM. CTpoeHHEe MUIIEIUTB. 3aBUCUMOCTE COCTaBa MHUIIEIIIBI OT YCIOBHH
MOJIy4eHHs KOJUIOMAHOTO pacTBopa. ONTHUECKHE CBOMCTBA B AUCIEPCHBIX CH-
cTeMax. MoJleKyJIIpHO-KHHETHYECKHE CBOMCTBA KOMIOMAHBIX cucteM. Juddy-
3usi. [lepsoiii 3akoH ®uka. Kospdumuent nuddysun u ero 3aBucuMoctbh 0T
pasMepa vactul] (ypaBHeHue DiiHmTeiiHa). OcobeHHoCcTH MU (dy3un B KOJIIO-
UAHBIX cucteMax. CBsa3p koaddunueHTta nupdy3un co CpeTHEKBaIPATUIHBIM
CMEIICHUEeM YacTHIbl. YpaBHeHHE OWHMTeHa-CMOIyXxoBcKkoro. [uanus wu
ocMmoc. [IposiBrieHns B mpupoze u npuMeHeHue B TexHuke. OcoOeHHOCTH 0CMO-
TUYECKOr0 JABJICHUS KOJUIOUIAHBIX CHCTEM.

2

10

OIIK-2.2

3-1
v-1

Tema 5. IloBepxHocTHBIe siBJIeHUs U ancopouus. Konnonannsie IIAB

TepMomuHaMuKa MOBEPXHOCTHHIX siBlicHHH. [loBepxHOCTH pasnena ¢as. Moie-
KYJIIPHOE B3aUMOJICHCTBHE HA IOBEPXHOCTH pasfena. CBoOOIHAS MOBEPXHOCT-
Has 3Heprus. Kimaccugukaiys TOBEpXHOCTHBIX sBIcHHH. DU3ndeckas U XIUMH-
yeckast agcopOums. [loBEpXHOCTHOE HATSKCHHE JKHUIKOCTH, B3aUMOCBS3b C
BHYTPCHHUM JaBlIeHHEM. MeETOIbl HM3MEpEHHS IOBEPXHOCTHOTO HATSKEHHS
pacTBOpoB. M30TepMBI MOBEPXHOCTHOTO HATSHKEHHUS Ha TPaHUIE BOTHBIN pac-
TBOp-ra3. IloBepxHocTHO-akTHBHBIE BemecTBa ([TAB) m mHakTHUBHBIC Bele-

10

OIIK-2.2

7




crBa. CoiictBa [IAB. Crpoenue monekyn I1AB u nx ajcopOIMOHHBIX CIOEB.
VYpaBuenue ancopoumun ['ub6ca. IloBepxHOcTHas axTHBHOCTB. [IpaBuio
Tpay6e. Komtonnnsie [TAB. Munemnsapusiii [IAB. Munennoo0pa3oBanue u
ero npuunHbl Kpurnueckas KoHHEeHTpauus munesuiooopasosanus (KKM). 13-
MeHeHHe (HU3MKO-XMMHUYECKHX CBOWCTB pacTBopoB npu KKM. Bnusuue pas-
mnyHbIX (akropoB Ha BenmunHy KKM. Kinaccudukanus u npakTudeckoe 3Ha-
yerne komongHbXx [TAB. Kommonmasie [TAB kak crabunmsatopsl (3Myibra-
TOPBI) TETEPOTCHHBIX MUIIEBBIX M HEMHIIEBBIX CHCTEM.

Tema 6. DjeKTpHUYecKHe CBOCTBA, yCTOHYMBOCTD M KOATYJISIIHSA KOJLI0-
HIHBIX CHCTEM

JBoitHol anexTpudeckuii cioit (JJIC) Ha rpanume pasaena ¢a3. MexaHu3M
obpazoBanms u crpoerue 19C. TepMoanHAMHYECKINA U SJICKTPOKHHETUICCKUAN
MOTEHIIHANBI, TpaHUIa CKoNbXeHus, TommuHa 13C. Biusaue naanddepent-
HBIX U HeMHAN(PHEPEHTHBIX 3JIEKTPONUTOB Ha mapametpsl J1OC.
YcToiHuMBOCTE AUCHIEPCHBIX cucTeM. CeTMMEHTAIUs B JUCTIEPCHBIX CUCTEMaX.
dusnueckas Teopusl yCTOIHUNBOCTH U Koarysaiuu - Teopus JJIDPO. [Toreniu-
aJIbHBIC KPUBBIE B3aMOJICHCTBHS KOJUIOUAHBIX YacTHll. CTpyKTypooOpa3oBa-
HHE B [TUILEBBIX U HEMUIIEBBIX T€TEPOTreHHBIX CHCTEeMaX. SIBlIeHne THKCOTPO-
nun. Koaryssinus KoJIOMAHBIX CHCTeM. BiMsHMe 371€KTPOIUTOB HAa BEIUIUHY
SHepreTrdeckoro Oaprepa u koaryssinuio. [IpaBuia Koaryssinuy 3J1eKTpoJIiTa-
MH, TIOPOT KOAaryJsiiui. DJIEKTPOCTATHIECKUH 1 HEIEKTpOoCcTaTHIeCKHe hak-
TOPBI YCTOWYMBOCTH KOJJIOUAHBIX CHCTEM.

OIIK-2.2

3-1

Tema 7. PacTBOpbI BBICOKO MOJIeKYAAPHBIX coeauHennii (BMC). PeoJioru-
yeckHe cBoiicTBa pactBopoB BMC u KOJIIOMAHBIX CHCTEM

Knaccudukarmus BMC. ®@usnueckoe cocrosane BMC. PactBopsr BMC kak
WCTHHHBIE, TEPMOJMHAMUYECKH yCTOIuMBBIe cucTeMbl. O0Imue CBOWCTBa pac-
TBopoB BMC 1 komnouasseix cucteM. TepmoamHammka pactBopeHus BMC.
Habyxanne BMC. OrpannueHHOe M HeorpaHW4eHHoe HabyxaHue. CTeneHb
HaOyxaHUs, KHHETHKa HabyxaHus. Ponb mporecca HaOyxaHus mpu 00paboTke U
XpaHEHHWH IHIIEBBIX U HEMHIIEBBIX MaTePHaJIOB. PacTBOPHI MOIMAIIEKTPOIUTOB.
3aBHCHUMOCTH ONITHYECKUX W PEOJIOTHYECKIX CBOWCTB PACTBOPOB IONMAIIEKTPO-
mutoB oT pH cpensl.

Bsi3kocTh CBOOOIHOAMCHEPCHBIX cUcTeM. YpaBHeHHe Hplorona. /lnHamuue-
CKasl M KMHEMaTH4yecKasi BSI3KOCTb. Hpl0TOHOBCKME (HOpMaJIbHBIE) U HEHBIOTO-
HOBCKHE (aHOMaJIbHBIE) >KUIKOCTH. KpuBble TedeHHs aIsi HHIOTOHOBCKHX M
HEHBIOTOHOBCKUX >KUAKOCTEH. [IpHUMHBI HEHBIOTOHOBCKOTO TEUCHHS KOJIOM -
HBIX CUCTeM U pacTBopoB BMC.

Ypasuenue Ilyazeitns u ero nmpuMeHeHHE sl KaWUISIPHOW BHUCKO3UMETPUHU.
Bs3kocTh pacTBOPOB OTHOCHTEINBHAS, YAEIbHAsS, IPUBEACHHAS, XapaAKTEPUCTH-
yeckass. OnpeneneHne MOJICKYISIPHOM MaccChl HOJIMMEpa MO XapaKTepHCTHUe-
CKOM BA3KOCTH.

OIIK-2.2

3-1
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3aBHCHUMOCTE BSI3KOCTH OT 00BLEMHOM KOHICHTpalluX YaCTHUII. ypaBHeHHe
DliHmTeHa. BnusHue conpBaTanuy u B3aMMOJCHUCTBUS YaCTHUI] HA BA3KOCTh
cuctemsbl. Peonoruyeckue KPUBLIC JId CTPYKTYPHUPOBAHHBIX JKUIKOCTEH

Konmakmmnas paboma no npomesxcymounoii ammecmayuu (Kamm) - - - - -2 2
Hmozo 12 - 16 - |42/ 72
2

3Tanbl (OPMHUPOBAHHS U KPUTEPHUH OlleHMBAHHUs ChOPMHPOBAHHOCTH KOMINeTeHINH (3a0uHasi popMa 00ydeHns )

Tabmumna 4
Ne TpyaoeMKoOCTb, aKaeMHuYecKre -
HaumeHnoBaHue pa3aena, TeMbl TUCHHILTHHBI o] [
n/n 4achl iy e £ 9
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Cemectp 1
Paznen 1. Duznueckas XuMus
1. | Tema 1. OcHOBBI XUMHYECKOIl TEPMOIUHAMUKH, XUMHYECKOTO U ()a30BOro 2 - - 110 10 | OIIK-2.2 | 3-1 0. Pa
paBHOBecHUsl v-1 3
Beeaenne. OcHOBHBIE MOHATHS. 3aKOHBI Te€pPMOJAUHAMUKU. Tepmoxumus. Ter-
J0BEIe 3(()EKTHI IK30TEPMUIECKUAX M SHIOTCPMHUUCCKUX peakiuid. 3akoH ['ecca
U ero cieacteus. Pacder TerioBeIX 3((GEKTOB peakny [0 CTAaHJAPTHBIM TEIl-
Jotam 00pa3oBaHUs U cropaHus. TepMoIUHAMUYECKUE MOTCHIINATIBI CHCTEMBI.
Oneprust u 3Heprus ['nbdoea.
2. | Tema 2. XuMH4YecKasi KHHETHKA U KATAJIH3 4 - 10 | 10 | OIIK-2.2 3-1 0. P.a.
CKOpOCTh XMMHYECKOM PEaKIUU W METONBl €€ PeryarupoBaHHA. 3aKOH Jeii- y-1 3

CTBYHOIIMX Macc. IIoHATHE O MONEKYJISPHOCTH U MOPsKE peakuuu. Peakuuun
TIEpPBOTO M BTOPOTO TOpsiAka. lleprosa moxynpeBpamieHns, B3auMOCBS3b C HC-
XOJIHOW KOHIIEHTpaIlel peareHToB. OMIupHyeckoe mnpaBwio Baut-T'odda.
YpaBHenue AppeHuyca ajisi KOHCTaHThl CKOpocTd peakinuu. Karamus. 'omo-

9




TeHHBIN U (bepMeHTaTI/IBHLIﬁ KaTajin3;, aBTOKaTaJIu3. A)ICOp6HI/I$I " IreTCpoOrcH-
HBIM KaTanau3. MexaHu3M AeUCTBUS KaTaJn3aTopoB. CHCIII/I(l)I/I‘{HOCTB KaTtaJii-
3aTOPOB. 3HaueHHe KUHETHYECKUX HUCCIICIOBAaHUM B MHUINECBBIX U HEMMIIEBBIX
CHUCTEMAX Jid OLCHKU Ka4YeCTBA MNPOAYKTOB M YCTAHOBJICHUA CPOKa UX XpaHE-
HHA.

Tema 3. daekTpoxumust

OIEeKTPONPOBOIHOCTh PACTBOPOB IEKTPOIUTOB. AOCOIIOTHAS CKOPOCTh U MO-
IBIDKHOCTH HOHOB. 3akoH Kombpayma. 3akoH pasbasienus OcBanpaa ajs cia-
6bI1X 31eKTposINTOB. OTIpeieNieHne CTENEHN U KOHCTAHTBI TUCCOLMANNH CIa0bIX
3JIEKTPOIUTOB METOJIOM M3MEPEHHUS IEKTPOIpoBOAHOCTH. KoHIykTOMeTpuye-
CKO€ THUTpOBaHHE. DIEKTPOoA. BO3HMKHOBEHHE MOTEHIMANa Ha TPAHMIE ABYX
¢a3. CtpoeHHE IBOHHOTO ANEKTPHUYECKOTO CIIOSI Ha MMOBEPXHOCTH pas3zena Me-
TaJUT-pacTBOpP B 3aBUCHMOCTH OT NPHPOABI METalla U COCTaBa JIECKTPOJIHTA.
OOpartiMble U HEOOPATUMBIE 3JEKTPOJIBL. DIEKTPOIBI IEPBOTO M BTOPOTO POAa,
OKUCIHUTCIbHO-BOCCTAHOBUTCIIBHBIC, NOHCCIICKTUBHBIC 3JICKTPO/IbI. PeaKHI/II/I Ha
anekTponax. YpaHeHue Hepucta-Tiopuna. CTaHAapTHBIE JIEKTPOAHBIE IIO-
TeHUuansl. Bomoponusiil anekTpon. Pan HanpsbxkeHui. I'anbBaHUYECKUil 3ie-
MeHT u ero siekTpoasmkymas cuna (3C). /IC kak pa3HOCTh MOTEHIIUAJTIOB
3JIEKTPOJOB B 0OpaTUMOM Tpoliecce. MeTos MpsiMOi MOTEHIIMOMETPUH U T0-
TCHIIMOMETPUIECKOTO THTPOBAHMUSL.

10

10

OIIK-2.2

3-1
v-1

Paznea 2. KosstonaHasa xumus

Tema 4. KosuiouaHble cucTeMbl, MoJy4YeHHe, ONTHYECKHE U MOJIEKYJIAPHO
KHHETHYeCKHe CBOICTBa

I'eTeporenHble ANCTIIEPCHBIE CUCTEMBI, UX MIMPOKOE PACHPOCTPaHEHHE B MpH-
pozie U TeXHUKe. 3HaUEHHE 3TUX CHCTEM B ITPOM3BOCTBE MPOJIOBOILCTBEHHBIX
U HEMPOJIOBOJIBCTBEHHBIX TOBapoB. OCOOCHHOCTH KOJUIOMIHOTO COCTOSIHHS -
BBICOKasl JMCIEPCHOCTh, IE€TEPOrCHHOCTh M HEOOXOAMMOCTh CTaOMiIM3aTopa.
OCHOBHBIE MOHSTHS AUCIIEPCHBIX cucTeM. Kilaccudukarust rereporeHHbIX TUc-
nepcHbIX cucteM. CHCTEMBI C KHIKOH M ra3000pa3HON JAMCIIEPCHOHHON cpe-
JIOW: 3011, CYCIICH3HUH, IMYJIbCHH, TIEHBI, TacThl. MEeTOABI NOTYIEeHUS KOJIIOUI-
HBIX cucteM. CTpoeHne MUIIEIUTBI. 3aBUCUMOCTh COCTaBa MUIIEIUIBI OT YCIOBUIMA
MOJy9EHNS KOJUIOMIHOTO pacTBopa. ONTHYECKHE CBOMCTBA B AMCIEPCHBIX CH-
creMax. MoJIeKyIIpHO-KHHETHYECKIE CBOWCTBA KOJUIOMIHBIX cucteM. Juddy-
3usi. IlepBriit 3akon ®uka. Koaddumuenr aupdysnm u ero 3aBUCHMOCTD OT
pa3mepa vactull (ypaBHeHHe OiHmTelHa). OcobenHocTH MU dy3un B KOIIIO-
uaHBIX cucremMax. Cesi3b KodpduiuenTa 1uddy3un co cperHeKBaIpaTHIHBIM
CMEI[EHHEM YacTHLbl. YpaBHeHHe OiHmTeliHa-CMomyxoBckoro. [luanus u
ocMmoc. [IposiBrieHns B mpupoze u npuMeHeHue B TexHuke. OcoOeHHOCTH 0CMO-
THYECKOTO JABIICHUS KOJUIOMJHBIX CHCTEM.

10

14

OIIK-2.2

3-1

Tema 5. IloBepxHocTHBIE siBJIeHUs U agcopouusi. Konnonauoie IIAB
TepmoarHAMHUKa MOBEPXHOCTHBIX siBJeHMHA. [1oBepXHOCTH pasnena da3. Mode-

10

10

OIIK-2.2

3-1
y-1
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KyJIIpHOE B3aUMOJEHCTBUE HAa MOBEPXHOCTH pazjena. CBoOOAHAs MOBEPXHOCT-
Has dHeprusi. Kimaccudukaiys moBepXHOCTHBIX siBIIeHHH. Du3nueckas U XUMU-
yeckast ancopOums. [ToBepXHOCTHOE HATSHKEHHE JKHJIKOCTH, B3aHMOCBS3b C
BHYTPEHHUM JaBlIeHHEM. MeTOoAbl HM3MEpEHUs NOBEPXHOCTHOIO HaTSKEHHS
pacTBOpoOB. M30TepMBl MOBEPXHOCTHOTO HATSHKEHUS Ha TpaHUIE BOJHBIN pac-
TBOp-ra3. IloBepxHocTHO-akTUBHBEIE BemecTBa (IIAB) M uHaKTUBHBEIE Belle-
ctBa. CoiictBa [IAB. Ctpoenue monekyn IIAB u nx agcopOIIMOHHBIX CIIOCB.
YpaBuenue ancopbmunm [mb6ca. IloBepxHocTHass axkTWBHOCTH. I[IpaBmio
Tpay6e. Komnounusre ITAB. Munemsapusiii [IAB. Munennoo0pasoBanue u
ero nmpnunHbl Kprtudeckas xoHIeHTpanus Munemniooopasosanus (KKM). Usz-
MEHECHHE (H3UKO-XHUMHUYECKHX CBOMCTB pactBopoB mpu KKM. Bmmsaue pas-
mmyHbIX (akropoB Ha BemmunHy KKM. Knaccudukanus u npakTudeckoe 3Ha-
yenne koswtonaHeix [TAB. Kommonnnsie [TAB kak crabunuzatops! (3Mysbra-
TOPBI) TeTEPOTCHHBIX MUIIEBBIX U HEMUILEBBIX CUCTEM.

TeMma 6. DjiekTpHUYecKHe CBOICTBA, yCTOHYMBOCTh M KOATYJISUSA KOJLI0-
HWIAHBIX CHCTEM

JBoiino anektpudeckuii cioit (JIIC) Ha rpanuie pasaena gpa3. MexaHusm
obpazoBanus u crpoenue JIOC. TepMoanHAMUUECKHI U DIEKTPOKUHETUIECKUI
MOTEHIHMAJIbI, TPaHula cKobxeHus, TonmuHa J[9C. Biusune naauddepent-
HBIX ¥ HeMHAN(PHEPEHTHBIX 3JIEKTPOINTOB Ha mapameTpsl [19C.
YcroianBoCTh UCIIEpCHBIX cucTeM. CeIMMEHTaNus B JUCIIEPCHBIX CUCTEMAX.
duznyeckas TEOpHUsl yCTOWYUBOCTH U Koaryssituu - Teopust JJIDO. [Torenuu-
JIbHBIE KPUBBIE B3aMMOJICHCTBHS KOJUIOUAHBIX YacTHL. CTpyKTypooOpa3oBa-
HHE B NUILIEBBIX ¥ HETIHIIEBBIX T€TEPOreHHBIX CHCTEMaX. SIBIEHNE THKCOTPO-
nuu. Koarysisuus KOJUIOMHBIX cucTeM. BiMsiHIe 3JIEKTPOJIMTOB Ha BETHYHHY
sHepreTHYecKoro 6aprepa u koarysamuo. [IpaBuia koaryasamun 3eKTpoInTa-
MH, ITOPOT KOATyJIALUHN. DJIEKTPOCTATHIECKUH U HEINEKTPOCTaTHIeCKHe (ak-
TOPBI YCTOWYHMBOCTH KOJUIOM/IHBIX CUCTEM.

OIIK-2.2

3-1
v-1

Tema 7. PacTBOpbI BHICOKO MOJIeKYIPHbIX coenuHeHuii (BMC). Peosioru-
yeckue cBoiicTBa pacTBopoB BMC u KOJUIOUAHBIX CHCTEM

Knaccupukamus BMC. ®usndeckoe cocrossuue BMC. PactBopst BMC kak
WCTHUHHBIE, TEPMOJIMHAMUYECKN ycTOHUMBBIE cucTeMbl. OOmmue cBoicTBa pac-
tBopoB BMC u komnouaseix cucteM. Tepmoaunamuka pactBopeHus BMC.
Habyxanne BMC. OrpanndeHHoe M HeorpaHuueHHoe HaOyxanue. CtereHb
HaOyxaHUsl, KWHEeTHKa HaOyxaHus. Pornb mponecca HaOyxaHust mpu o6paboTke u
XpaHEHHHU MUIIEBBIX U HEMHUIIEBBIX MaTepHaIoB. PacTBOPEI MOINAIEKTPOIUTOB.
3aBUCUMOCTb ONITUYECKUX U PEOJOTMYECKHX CBOWCTB PACTBOPOB MOJIUAIEKTPO-
mutoB oT pH cpensl.

BsizkocTh CBOOOAHOAMCTIEPCHBIX CUCTEM. YpaBHeHWe HproTona. JlmHammde-
CKasl 1 KMHEMaTH4YecKas BSI3KOCTb. HpIOTOHOBCKME (HOpMalbHBIC) U HEHBIOTO-
HOBCKHE (aHOMayibHbIC) KHAKOCTH. KpuBble TedeHHs AJIsl HBIOTOHOBCKHX U

OIIK-2.2

3-1
v-1

K/p
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HEHBIOTOHOBCKHX JKUAKOCTEH. [[pUUMHBI HEHBIOTOHOBCKOTO TEUYEHHUS KOJUIOU/I-
HBIX CUCTeM U pacTBopoB BMC.

VYpasaenue Ilyaseilsis 1 ero npumMeHeHue Ui KalWUIAPHOW BUCKO3UMETPHH.
BsizkocTh pacTBOPOB OTHOCHTENbHAS, YAENIbHAs, PUBEICHHAs, XapaKTepUCTHU-
yeckas. OnpesieieHne MOJEKYJSIPHOM Macchl MOJUMepa MO XapaKTepUucTH4e-
CKO BSI3KOCTH.

3aBHCHUMOCTB BSI3KOCTH OT 00bEMHON KOHIICHTPAIINY YaCTHII. Y paBHEHUE
OlHIITEHA. BinsHue coabpBaTaliii M B3aUMOIEUCTBHUSA YaCTHL] Ha BA3KOCTH
cuctemsl. Peosiorndyeckue KpuBble AJIsl CTPYKTYPUPOBAHHBIX KUAKOCTEN

Konmaxmmnasa paboma no npomexcymounoit ammecmayuu (Kamm) -2 2

Camocmoamenvnasn paboma é nepuoo 3k3. ceccuu (CPix) -2 2

Hmozo 58/ | 72
4

Dopmbl yueOHbIX 3a0AHUL HA AYOUMOPHBIX 3AHAMUAX:

Onpoc (0.)

d)oprl meKyuieco KonmpoJis:

Konumponwsnoie pavomut (K/p)

Pacuemno-ananumuueckue 3a0aHuA uau unsle 3a0anus u 3adaqu (p.a.3.)
Dopmul 3a0aHUTL 01 MEOPUECKO20 PEUMUH2A:

Hoknao (/1.)
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I1l. YHEBHO-METOANYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHHME JUCIUITJINHBI

Pexomenapyemas aureparypa

OcHnognas numepamypa:

1. 3apyO6un, JI. I1. ®usnueckas xumus : yaeoHoe nocodbue / JI.I1. 3apyomn. — Mocksa :
NH®PA-M, 2022. — 474 c. + Jlon. marepuainsl [DnekTpoHHbIA pecypc]. — (Boicmiee
obpaszoBanue: bakamaBpuar). — DOI 10.12737/20894. - ISBN 978-5-16-010067-8. -
Tekcer : anextponnsiid. - URL: https://znanium.com/read?id=390353

2. Conosnesa C.H., Tumuenko B.I1. Komtonanas xumus.: Yuebnoe nocobue / ConoBbeBa
C.H., Tumuenko B.II. - CraBponons: CK®VY, 2022. - 67 c.: - TekcT: 21eKTPOHHBIN. -
URL: https://znanium.ru/read?id=439437

Jlonoanumensnasn numepamypa:

1. Mymkambapos, H. H. ®usudeckas u KOUIOUIHAS XUMHS : YYCOHUK JIJII MEIULIMHCKUX
By30B (¢ 3amauamu u pemenusmu) / H. H. Mymkam6apos. - 5-e¢ u3a., crep. - Mocksa :
OJIMHTA, 2020. - 455 c. - ISBN 978-5-9765-2295-4. -
https://znanium.ru/read?id=360398

2. ®wusuueckast xumus : yaeObnuk. B 2 1. T. 1 : O0mas u xuMu4eckas TepMoguHamMuKa / A.
S1. bopmieBckuit. — MockBa : UHOPA-M, 2020. — 606 c. + [Jon. Mmarepuaiibl [Iiek-
TpoHHBIN pecypc]. — (Bsiciiee oopaszoanue: bakamaspuar). — DOI 10.12737/19870. -
Texkcr : anextponnsbiid. - URL: https://znanium.ru/read?id=348716

IHHEPEYEHb HHO®OPMAIIHUOHHO-CIIPABOYHBIX CUCTEM
1. http://www.consultant.ru - CnpaBouto-mipaBoBas cuctema Koncymnprant [ltoc;
2. https://www.garant.ru/ - CnpaBouHo-npaBoBasi cucrema ['apanT.

Ilepeuens r3n1ekmponHo-00pazoeamenbHviX pecypcos
1. Mamun D.A. «Duszmnueckas W KOJUIOMIHAS XHUMHUS», aBTOp (dICKTPOHHBIH
oOpa3oBaTenbHbIl pecype, pasMeniéubii B D0C POY um. I'.B. Ilnexanosa)
http://Ims.rea.ru
3bC «MTH®PA-M» http://znanium.com
Hayu4nas snexktponnas 6udiunoreka elibrary.ru https://elibrary.ru/
5BC BOOK.ru http://www.book.ru
3bC «Jlanw» https://e.lanbook.com/
YuuBepcuterckas oubnmmoreka online http://biblioclub.ru/
9BbC «Grebennikon https://grebennikon.ru/
Buneonexuun HITP Kpacnomapckoro ¢uimana
http://vrgteu.ru/course/view.php?id=6680
9. Indigo
10. Moodle

Nk WN

Ilepeuens pecypcos ungpopmayuonno-menekommynukayuonnou cemu "Hnmepnem'’, ne-
00X00UMBIX 0151 0C6OCHUA OUCUUNIUHBL (MOOY]IA)
1. http://www.xumuk.ru/ - 3mecb MOKHO HalTH HH(OPMAIUIO 110 PA3IMYHBIM pa3JiesiaM X HU-
muu. MHTEpdeiic B BbICIIEH CTENEHU APY:KECTBEHHBIHM, MPSIMO C TJIaBHOW CTPaHUIBI J0-
CTyIHa OBICTpast HaBUTaIMs 10 « XMMUYECKON SHIIUKIIONEIUN.

Ilepeuens ungopmayuonnvix mexnonozuil, UCNOIAb3YEMbIX NPU OCYU{eCmeneHuu oopaszo-
eamejibHO20 npouecca no Oucuunﬂuue, GKJII0O4aA nepeueHb npocpammHozo obecneuenus
1. Onepaunonnas cucrema Microsoft Windows 8.1; Microsoft Windows 10
2. TTaket oducHbix mporpamm Microsoft Office Professional Plus 2010 Rus B cocTasge:
13
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http://vrgteu.ru/course/view.php?id=6680
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e Microsoft Word
e Microsoft Excel
e Microsoft Power Point
e Microsoft Access
3. AuruBupycnas nporpamma «Kaspersky Endpoint Security» ans 6usHeca
4. Cumysstop cetu niepeaayun nanabix «Cisco Packet Tracer»
5. Penakrop nuarpamm «Ramus Educational»
6. Cpena paspadortku «Visual Studio community»
7. IHCTpYMEHT /11l BU3yaJIbHOTO poeKTupoBanus 6a3 nanubix «MySQL Workbenchy
8. Cpena npoekTrpoBaHue auarpammbl kinaccoB «Modelio»
9. UnrepakTuBHas cpea pa3padboTku «Jupyter Notebook»
10. OducHBIN KOMIIOHEHT JIJIsI aHAJIM3a AaHHBIX «Power Pivoty
11. daiinoBslii apxuBaTop «7Zip»
12. Ipunoxenue maus npocmorpa PDF ¢aiinos «Acrobat Adobe Reader.

Mamepuanvrno-mexnuueckoe obecneyeHue OUCUUNTUHDL

JucnummHa «Pu3ndeckas U KOJUIONIHAS XUMHD 00ecIIeueHa:

JUISl IPOBEJICHUSI 3aHATUN JIEKIIMOHHOTO TUIA!

- y4eOHOU ayauropuel, OOOpPYIOBAaHHOW Y4eOHOW MeOeNbl0, MYIbTHMEIUUHBIME
CpeacTBaMu OOy4YeHUs AJIsi AEMOHCTPALUH JIEKIHI-TIPE3eHTaIHil;

JUIsl TIPOBE/ICHUSI 3aHATHH CEMHUHAPCKOTO THIIA (1a60opamophble 3aHImusl).

- y4eOHOH ayauTopueil, 000pyIOBaHHONW yueOHOW MeOeNnbl0 U TEeXHUYECKHUMH Cpej-
CTBaMU OO0yUYEHUS, CITY)KAITUMHU JIJIS TIPECTABIICHUs y4eOHOH MH(POpMAIUH;
naboparopuell «AHanuTHueckas Xxumus. Ou3nveckas U KOJJIOUTHAS XUMHS», OCHALICHHOU
1a00paTOPHBEIM O0OpPYIOBAaHUEM: BBHITSDKHON IIKad, MOWKA, TUCTHILIATOP, JJICKTPHUCCKHE
IUTMTKH, BOJsHAas OaHs, KonOoHarpeBarenu, Beckl, pH-meTp, pedpakromerp, poToxomopu-
METp, MOJSTPUMETD;

JUTSL CAMOCTOSITEIbHON PabOThI, B TOM YHKCIE JIsI KYPCOBOTO MPOEKTUPOBAHHUS:

- TIOMENICHUEM JJISI CAMOCTOSTEILHON pab0Thl, OCHAIIIEHHBIM KOMIBIOTEPHON TEXHU-
KO C BO3MOXHOCTBIO MOAKIIOYEHHSI K ceTu «/HTepHeT» u obecrneueHneM q0cTyna K K-
TPOHHOM MH(OPMaLIMOHHO-00pa30BaTEIbLHON Cpeie YHUBEPCUTETA.

IV. METOAWUYECKME YKA3AHMS 151 OBYYAIOIMXCS MO
OCBOEHMIO JTUCHUTNIAHBI

» Meroanueckue peKOMEHIAIMU 110 OPTaHU3alMU U BBHINOJHEHUIO BHEAYAHTOPHOM
CaMOCTOSITENIbHOM pabOThI

» Meroanueckue ykazaHus 10 TOATOTOBKE M 0popMIIeHHIO pedepaTos

» IlomoxxeHne 0 PEUTHHTOBOW CHCTEME OIICHKH YCIIEBa€MOCTH M KadeCcTBa 3HAHHU
CTYJCHTOB

» Tlonoxenue 00 yaeOHO-HCCIIEIOBATEIILCKON PabOTe CTYICHTOB

» Meroanueckoe mocoOue Mo BHIMOTHEHUIO KOHTPOJIBHOW paOOTHI.

» Metoamueckoe mocodre Mo BBITIOIHEHUIO MPAKTUIECKUX PadOT C MCIIOIb30BAaHHEM
MHHOBAIIMOHHBIX TEXHOJIOTUI 00Y4eHUsS 1 OpPraHN3allui CaMOCTOATENbHBIX PadoT.

V.METOAUYECKHUE MATEPHAJIbL, ONPEIEJISIIOINUE HPOLE-
AYPbl OHEHUBAHWSI 3HAHUU U YMEHWHU, XAPAKTEPU3Y1O-
UX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIINU

Pe3ynbrarhl TEKylIero KOHTPOJIS M MPOMEXYTOYHOM aTrTecTaluu (OpMHUPYIOT peil-
THUHTOBYIO OLIEHKY paboThl oOyuatorerocsi. Pacripenenenue 6annos npu GopMUPOBaHUU PEid-
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TUHTOBOM OLIEHKH PabOoThl 00y4aroLerocs OCyIecTBisercss B cooTBeTcTBUU ¢ «llomoxennem
O PEUTHUHIOBOM CUCTEME OLEHKH YCIIEBAEMOCTH M KayeCTBA 3HAHUU CTYJEHTOB B IIpOLiECCE
OCBOCHMS TUCHMIIIMHBI «PU3nUecKas U KOJUIOUIHAsE XUMUS» B (ellepaIbHOM IoCyJapCTBEH-
HOM OOJKETHOM 00pa30BaTEIbHOM YUYPEXIECHUH BhICIIET0 oOpa3zoBanus «Poccuiickuii 3Ko-
HOMUYECKU yHuBepcuTeT uMeHu ['.B. [1nexanosay.

Tabnuna 4
Buasl pador MakcumMajibHOe KOJIHYeCTBO 0aJLJI0B
BeimonHeHre y4eOHbIX 3aJaHWid Ha ayJAHTOPHBIX 20
3QHSITHSIX
Texymuit KOHTPOJIb 20
TBopUecKuil pedTUHT 20
ITpomesxyrounas arrecranus (sx3amen/ 3auem) 40
NTOI'O 100

B cootBerctBuun ¢ [lojoxkeHneM O peUTHHTOBOM CHCTEME OLIEHKH YCIEBAaEMOCTH U
KauecTBa 3HAHUN 00YyYarOUIUXCs «IIpernoaaBaresib Kadeapbl, HEMOCPEICTBEHHO BEIYIIUMA 3a-
HATUSL CO CTYAGHYECKOW Tpymnmol, o0si3aH MPOMH(POPMUPOBATH TPYIIY O paclpeaeieHUuu
PEUTHHTOBBIX OAJJIOB MO BCEM BHAaM pa0bOT Ha MEPBOM 3aHSATUU Y4eOHOTO MOAYIA (CeMecT-
pa), KOJIMYECTBE MOJyJIel 10 yueOHOU AMCIUILIMHE, CPOKAaX M PopMax KOHTPOJIS UX OCBOE-
HUs, (opMe MPOMEKYTOUHOM aTTeCTalliu, CHUKEHUH OalllIoOB 32 HECBOEBPEMEHHOE BBIIIOJI-
HEHHE BBIAAHHBIX 3a1aHuil. O0ydJarommecss B T€YCHHE Y4eOHOTO MOy (ceMecTpa) Mmoiy-
YarT WH(OPMALIMIO O TEKYIIEM KOJIMYECTBE HAOPaHHBIX MO JAUCLUUIUIMHE OAJIOB Yepes3 JInd-
HBI KaOWHET CTYICHTaY.

VI. OHEHOYHBIE CPEACTBA IJIs1 IPOBEJAEHUSA TEKYHIETI'O
KOHTPO.ISI U TPOMEXKYTOUYHOMU ATTECTALIMU

OreHOYHBIC CPENCTBA MO AUCIUIUIMHE pa3padoTaHbl B COOTBETCTBUU ¢ [lonoxeHuem
0 ¢GoHJIe OIIECHOYHBIX CPEJICTB B (efepaTbHOM rocyAapCTBEHHOM OIOIKETHOM 00pa3oBaTemb-
HOM YUPEXJICHHH BbICIIET0 00pa3oBaHus «PoccuiicKuit SKOHOMUYECKUN YHUBEPCUTET UMEHHU
I'.B. IlnexanoBay.

Temamuka Kypcoevix padom:
CormacHo yueOHOMY IUIaHy, KypcoBas paboTa no aucturuinae «dusnyeckast ¥ KOJITOUTHAS
XUMUS» HE TIPEyCMOTpEHA.

Ilepeuens 6onpocoe Kk 3auemy ¢ OUEHKOIL:

1. Xwumunueckas TepmoauHamuka. OCHOBHBIE TOHATHS (cucTeMa, (paza). TepmonuHamu-
YyecKHe mapameTpsl U (PyHKIIMH COCTOSIHUS.

2.  llepBslii 3aKOH TEPMOJAWHAMHKH U €0 pa3nuvHble popmynupoBku. [Ipumenenme 3a-
KOHA K U30TepMHUECKOMY, H300apHOMY, H30XOPHOMY IpOIeccaM.

3. BTOpoii 3aK0H TePMOJAWHAMHKH U €T0 pa3IHdHble POPMYINPOBKH.

4.  Tepmoxumus. 3akoH ['ecca. CrangapTHble ycnoBus. CinencTBus U3 3akoHa ['ecca.

5. Tennora oOpa3oBaHUs U TEIJIOTAa CTOPAHUsI XUMUYECKUX BemiecTB. PacueT temioBo-
ro 3 dexTa peaKimu.

6. DOHTpomHs M ee W3MEHEHHs B OOpaTHMBIX M HEOOpaTHUMBIX Iporeccax. Crarucrude-
CKasl MHTEPIIPETALMSI SHTPOIIUH.

7. Dmueprust ['m66ca (G) u cBoboaHas sueprus ['enbmronbua (F)
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8. Usmenenme wu3o0apHO-U30oTepMuueckoro mnoreHnuana (AG) ©W  W30XOpHO-
u3oTepMuueckoro norennuana (AF) ams oOpaTUMBIX M HEOOPATUMBIX CaMONPOU3BOJIBHBIX
MPOLIECCOB.

9. Xwumwuyeckoe paBHOBECHE U €r0 OCHOBHBIE ycioBHsi. KOHCTaHTa XMMHUYECKOTO paB-
HOBECHS.

10. VYpaBHeHHH H30TEpMBI XUMHUYECKOH peakuuu — ypaBHenue Bant-I'odda, ero ana-
3.

11. 3aBHCHUMOCTb KOHCTAHTHI XMMHUYECKOTO paBHOBECUs OT Temmneparypsl. [Ipunnumn Jle-
[Tarensbe.

12. ®a3oBbIe (TeTEpOreHHBIC) paBHOBECHS. Y CIIOBHS (Pa30BBIX PABHOBECHUH.

13. 3akon paBHoBecus (a3 — mpaBuio ¢a3 ['ub6ca. [Ipumenenue s pa3aIMdHBIX CH-
CTEM.

14. ®a3zoBas muarpamma Juig Bojbl. Pacuer uyucia creneHeil cBOOOJbI MpPU Pa3IUUHbBIX
YCIIOBHSX.

15. ®azoBas quarpamma (auarpamma IJIaBKOCTH) IS IBYX U30MOPGHBIX BemiecTB. Pac-
YeT YHcia CTerneHell CBOOObI P pa3IMYHbIX YCIOBHAX, ONPEICIICHNE COCTaBa (as3.

16. da3zoBas auarpaMma Juisi IByX Hen3oMOp(HBIX BemlecTB. Pacuer umcna cremneHei
CBOOO/IBI, OIIpE/IeIIeHNE cocTaBa ¢as.

17. PactBopsl. MaeanbHble U peanbHble pacTBOPBL. BUIbI KOHIIEHTpalIHii pacTBOpa.

18. 3akon Payns mist pacTBOpOB (AJ1s1 SIEKTPOIUTOB M HEIEKTPOIUTOB). CliecTBUA 3a-
KoHa Payus.

19. Xwumnueckas kuHeTHka. CKOpOCTh peakiuu. MONeKyIIpHOCTh U TOPSIIOK PEaKIIHH.
[lepuox nmomypacnaza.

20. 3aBHCHUMOCTH KOHCTAHTBI CKOPOCTH PEAKIIMH OT TEMIIEpaTyphl. Y paBHEeHHE AppEHU-
yca, ero aHaius. I3MeHeHne SHEprul CUCTEMBI B X0J1€ PEaKIHU. DHEPTUs aKTUBAIUH.

21. Karamu3z. O0muii MexaHu3M JeHCTBUS KaTammn3aTtopoB. DepMEeHTATHBHBINA KaTaH3.

22. DneKkTpoxXuMus. DJIEKTPONPOBOJAHOCTh PACTBOPOB AJIEKTPOJIUTOB (CUIBHBIX U Cla-
OBIX AJIEKTPOIMUTOB). Y IeNbHAs, SKBUBAJICHTHAS dJIEKTPOTIPOBOIHOCTD.

23. DnektpoaHble nporecchl. OOpaTuMble 1 HEOOPATUMBIE SIEKTPOIbl. DIEKTPOIbI Mep-
BOT'O U BTOPOTO poja.

24. TanpBaHMueckue 3neMeHThl. OnekTpoasxkymas cuna (3/C). Ompenenenue IJ1C
HIIEMEHTOB KOMITEHCAIIMOHHBIX CHCTEM.

25. Komnouansle cucremsl, ux ompeaenaeHue. OCOOEHHOCTH KOJUIOMIHOTO COCTOSHUS
BemiecTBa. Jucnepcuas dasza u mucnepcronHast cpena. CTeneHb TUCTIEPCHOCTH U yNeNbHas
MOBEPXHOCTb.

26. Krnaccuukanusi reTeporeHHbIX JUCIEPCHBIX CHCTEM I10: arperaTHOMY COCTOSHHIO
¢a3bl 1 cpesibl, pa3Mepy 4acTHll, B3aUMOJEHCTBUIO MeX Ay (a3oil M *KHUJIKOH AUCIePCHOHHON
cpenoil. B3auMoaencTBuio MeXay 4acTUIIAMU.

27. Metoapl nonydeHust KOJUTOUIHBIX cucteM. CTpoeHHe MULIEIUIBI.

28. Omruueckre CBOWCTBAa KOJUIOMJIHBIX CHCTeM. PaccestHue cBera. YpaBHeHue Panes,
€ro aHaju3.

29. AoOcopOmus cmeta (morjomeHue cBeta). YpaBHeHue JlambGepra-bByrepa-bapa, ero
aHanmu3. Onruyeckas INIOTHOCTh. [IpuMeHeHne K KOJUIOMIHBIM CHCTEMaM.

30. MonekynsipHO-KMHETUYECKAE CBOMCTBA KOJUIOMIAHBIX CHCTeM. BpOoyHOBCKOE JBIKE-
HUe, ero Temiosas npupoja. Juddysus, nepsoiii 3akon Puka, koddpduuuent nudpdys3uu.
VYpaBHenue DitHmTeiiHa 15 ko3 puumenta aupdpy3um.

31. CpenHekBaapaTH4HOE CMeIleHUe YacTull (A) U ero cBsa3b ¢ ko3 dumenTom quddy-
3uM. YpaBHeHHE DUHIITEHA-CMOITYyXOBCKOTO.

32. TloBepxHocTHbIC siBieHUs. CopOrusa. AncopOrus u necopoums. AacopOeHT, aacop-
TUB. OU3ndeckas 1 XUMHUYECKas aicopOnusi, iX 0COOEHHOCTH.

33. AncopOuus Ha rpaHuile TBepaoe Tesno-ra3. OCHOBHbIE MOJ0XKEHUS TEOPUH MOHOMO-
JEKyIsIpHOU afcopOiuu (Teopuun JIrHTMIOpa).
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34. YpaBHEHHE U30TEPMBI aICOPOITMU — ypaBHEHHE JIPDHTMIOpa U €T0 aHAIN3.

35.  AncopOrusi Ha TpaHUIlE KUAKOCTh-Ta3. [[OBEpXHOCTHOE HATSIKEHHE KUAKOCTEH H
METO/IbI €r0 ONpeIeIICHUS.

36. HM30TepMbl MOBEPXHOCTHOTO HATSDKEHHS BOJHBIX PACTBOPOB PA3IUYHBIX BEIIECTB.
[ToBepxHocTHO-akTHBHBIE BemiecTBa (IIAB), moBepXHOCTHO-MHAKTHBHBIE BELIECTBA M I10-
BEPXHOCTHO-HEAKTHBHBIC BEIIIECTBA.

37. Ctpoenue monekyn [TAB, ux qudunbHOCTh, TUAPOdUIbHBIE W TUIO(PMIbHBIC (THII-
podoOHBIC) PYHKIIHMOHATHHBIE TPYIIIIHIL.

38. IloBepxHocTHas akTUBHOCTH. [IpaBmino TpayOe nis [TAB. YpaBHeHue u30TepMbl aji-
copOmu ['ub0oca.

39. Komnounneie (Munemnspasie) [IAB, ux cBoiicTBa. PaBHOBecue: MOJICKYJISPHBIN,
MOHHBIM (MCTUHHBIN) pacTBOpP — KOJUIOMJHAS cucTeMa (MHIEIUISIpHBIN pacTBop). Kputnuue-
ckas KoHleHTpauus muiemuioodpazoBanus (KKM) u BnusiHue pa3znuuHbix (pakToOpoB Ha Be-
mmunny KKM.

40. Twunsl komutonaHbix [TAB (aHMOHHBIE, KATHOHHBIC, HEHOHOTCHHBIE, aM(pOTEPHBIC)

41. JlBouinoit snekTpudeckuit cioit (JIDC) Ha rpanune a3 u ctpoeHUN MULEIUTBL. Tep-
MOJMHAMUYECKHUH, 3JIEKTpOKUHEeTHYeCKHil noteHuuansl B JIDC, Tommuna JIOC. Bausnue
pa3MYHBIX AMEKTPOIuTOB (MHANGDGEepeHTHRIX 1 HenHaupPepeHTHBIX ) Ha TapameTpsl J]OC

42. YCTOWYHMBOCTh U KOAryJslUs KOJUIOMIHBIX CUCTeM. ATrperatuBHas U KHHETUYECKas
(cenMMEeHTAIMOHHAs) YCTOMYMBOCTh KOJUTOUAHBIX CUCTEM.

43. TlpuyuHBl TPUHLUIIUAIBHON arperaTUBHOW HEYCTOMYMBOCTH KOJOJHBIX CHCTEM
(TepMoIHAMUYECKOE 00BSICHEHNE — U30BITOK CBOOOIHON MOBEPXHOCTHOM 3HEprun). HeoO-
XOJIMMOCTb CTabUIIU3aTopa.

44. ®usmnyeckas TEOPHUs YCTOMYMBOCTH M KOATYJALMS KOJUIOMIHBIX CUCTEM — TEOpHs
JUIDO. [loTeHnuansHbie KPUBbIE B3aUMOACUCTBUS YaCTUIl. DHEPreTUUECKU Oapbep U €ro
CBSI3b C YCTOMYUBOCTBIO CUCTEMBI.

45. BrausHUE 3JEKTPOJIUTOB HAa JIIEKTPOCTATUYECKOE OTTAJKHWBAHHME KOJUIOMJHBIX 4Ya-
crutl. [IpaBuia Koarymsiiuu IEKTPOTUTAMHU.

46. Beicokomonekymsipuble coenunenus (BMC). Knaccudukarus BMC.

47. PactBopel BMC. Tepmoannamuka ux odpasosanusa. Habyxanune BMC. Orpannuesn-
HO€ U HeorpaHuueHHoe HaOyxaHue. Kunernka nHabyxanus. [IpuunHbl orpaHu4eHHOTO Haly-
XaHUS.

48. PactBopel BMC u komnouansie cuctemsl. [IpuHIIMNIUATBHOE pa3inune U CXOACTBO
ATUX CUCTEM.

49. Bs3KOCTh KOJUIOMAHBIX CUCTeM U pacTBopoB BMC (cBOOOIHOAUCIIEPCHBIX CHCTEM).
VYpauenue HprotoHa. JlnHaMuueckas BSI3KOCTh. HbIOTOHOBCKHE U HEHBIOTOHOBCKHE KUIKO-
CTH.

50. TIpu9yrHBI HEHHIOTOHOBCKOTO TEUCHUS KOJUIOMIHBIX CUCTEM U pacTBopoB BMC.

51. CTpykTypHO-MEXaHUYECKHE CBONCTBA FeTEPOTEeHHBIX IUCIEPCHBIX cucteM. CBOOO-
HOJMCTIEPCHBIC U CBSI3HOAMCIEPCHBIC CUCTEMBI, UX Pa3Iu4usl. 30J1b, T€b, CTPYKTYPUPOBAH-
HbIE KOJUTOMJAHBIE CUCTEMBI.

52. KoarynsmuoHHBIE CTPYKTYPHI M KOHJICHCAIIMOHHO-KPHCTAUIN3AIIMOHHBIC CTPYKTY-
pbl, ux coictBa. Tukcorponus. Cunepesuc. O6IaCTH BO3HUKHOBEHUS M MPUMEHEHUS ITHX
CTPYKTYP.

53. BuusiHHE CTPYKTYPHO-MEXaHUYECKHUX CBOWCTB T'€TEPOTEHHBIX JHUCIIEPCHBIX CHCTEM
Ha KauyeCTBO MPOIOBOJILCTBEHHBIX U HEITPOIOBOJILCTBEHHBIX TOBAPOB.

54. T'pyboaucnepcHble TeTepOreHHbIe CUCTEMBI. DMYIbCUH, UX Kiaccudukaus, ctabu-
nu3anws, noaydenue. CycreH3uu, IEHbI U MacThl, PACIPOCTPAHCHHUE B TTPOIOBOJILCTBEHHBIX U
HEIPOI0BOJILCTBEHHBIX TOBapax.

55. Kinaccudukanus reTeporeHHbIX AUCIEPCHBIX CHUCTEM I10: arperaTHOMY COCTOSIHHIO
da3bl U cpesipl, pa3Mepy YacTHll, B3aUMOJICHCTBUIO MEXKIY (a30il U KUIKOW AUCTICPCHOHHON
cpenoil. BzauMoaencTBuio MeXay YacTUIIAMU.
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56. Meroabl noayyeHHs KOJUIOUIHBIX cucTeM. CTpoeHne MUIIEILIbL.

57. Onruueckue CBOWCTBAa KOJUIOMIHBIX cUCTeM. PaccessHue cBera. YpaBHeHue Panes,
€ro aHalus.

58. AOcop6Omus cmeta (mormomieHue cBera). YpaBHeHue JlambGepra-byrepa-bapa, ero
aHanu3. Onruyeckas IIOTHOCTh. [IpuMeHeHne K KOJIJIOUHBIM CUCTEMAaM.

59. MonexyaspHO-KMHETHYECKUE CBOMCTBA KOJUIOMIHBIX CUCTEM. bpoyHOBCKOE JBHKE-
HUe, ero TeruioBas npupoxaa. JAuddysusa, nepeeiii 3akon duka, kodrpdunueHT auddy3umn.
VYpaBuenue DifHmTeRHa 11 Ko unmenTa 1udy3un.

60. CpennekBaapaTuuHOe cMeleHre YacTuil (A) U ero cBs3b ¢ kodddunmentom auddy-
3uM. YpaBHeHHE DHHIITEITHA-CMOIyXOBCKOIO.

61. IloBepxHocTHbIe siBeHUsA. CopOrus. AncopOrus u aecopOius. AncopOeHT, aacop-
TUB. PU3nveckas U XuMHUECKas aficopOLusi, UX OCOOCHHOCTH.

62. ApncopOuus Ha rpaHulle TBepAoe Tenao-ra3. OCHOBHBIE MOJOKEHUSI TEOPUU MOHOMO-
JeKyIsIpHOU afacopbuuu (Teopun JIaHrMIOpa).

63. VYpaBHeHue U30TEepMbI aCOPOLNU — ypaBHEHHE JIDHTMIOpA U €ro aHaAIH3.

64. AncopOums Ha TpaHHIE KXUAKOCTh-Ta3. [IoBepXHOCTHOE HATSKEHHE JKUIAKOCTEH U
METO/IbI €T0 OTpeIeNICHUS.

65. H30oTepMbl MOBEPXHOCTHOTO HATSHKEHUS BOIHBIX PACTBOPOB PA3IUYHBIX BEIICCTB.
[ToBepxHocTHO-akTHBHBIE BemiecTBa (IIAB), moBepXxHOCTHO-MHAKTHBHBIE BELIECTBA M I10-
BEPXHOCTHO-HEAKTUBHBIE BELIECTBA.

66. Ctpoenue monekyn [IAB, ux auduibHOCTb, THAPOPUIBHBIE U TUMOPHIbHBIE (THA-
podoOHBIC) HYHKITMOHATBHBIC TPYIIITHL.

67. IloBepxHoctHas aktuBHOCTb. [IpaBuino Tpaybe nns [TIAB. YpaBHeHue u3otepmsl au-
copOmu ['ub0ca.

68. Komnoumnsie (Munemnsipasie) [IAB, ux cpoiictBa. PaBHOBecue: MONEKyISpHBIH,
WOHHBIM (MCTUHHBIN) pacTBOpP — KOJUJIOMJHAS cucTeMa (MHUICIUISIpHBIM pacTBop). Kputnue-
cKas KoHIeHTpanus muiemioodpazoBanus (KKM) u BnusHue paznuuHbix (pakToOpoB Ha Be-
mmunHy KKM.

69. Tumnsl komnouaHbix [TAB (aHnOHHBIE, KATHOHHBIE, HEHOHOT€HHEIE, aM()OTEPHBIE)

70. JIBoitHoii anekrpudeckuii cioit (JI9C) Ha rpanuie a3 u cTpoeHUN MULEIUTBL. Tep-
MOJAMHAMUYECKUN, ANMEKTpoKUHeTH4Yeckuid noreHnuansl B JIDC, tommuua JDC. Bnusaue
Pa3IUYHBIX MEKTPONUTOB (MHAUGDEpeHTHBIX U HeMHAU(epeHTHBIX) Ha napameTpsl JJOC

71. YcToNYMBOCTh M KOATYJSIUS KOJJIOUTHBIX CHCTeM. ATperatuBHas U KMHETHYECKast
(cemuMeHTalMOHHAs) YCTOMYMBOCTD KOJUIOUAHBIX CUCTEM.

72. TlpyyuHBl TPUHIUMHUAIBHON arperaTUBHOW HEYCTOMYMBOCTH KOJOJHBIX CHCTEM
(TepMoaMHAMUYECKOE OOBSICHEHHE — M30BITOK CBOOOHOM MOBEPXHOCTHOM »Heprun). Heoo-
XOJIMMOCTb CTabUITU3aTOopa.

73. dwusudeckas TeOpHs YCTOWYMBOCTA W KOATYJISIHS KOJUIOMTHBIX CHUCTEM — TEOPHs
JUIDO. IloTeHunanbHble KpUBbIE B3aWMOJICHCTBUS YacTHIl. DHEPreTHUecKuil 6aprep U ero
CBSI3b C YCTOMYMBOCTBIO CUCTEMBI.

74. BnusiHHE SJEKTPOJMTOB Ha 3JEKTPOCTATHYECKOE OTTAIKMBAHUE KOJIJIOWTHBIX Ya-
ctuil. [IpaBuia Koarysisiiuu 3JeKTPOIUTaMU.

75. BsicokomonekynspHusie coenunenus: (BMC). Knaccudpukamus BMC.

76. PactBopsl BMC. Tepmonnnamuka ux oopazosanus. Habyxanne BMC. Orpannien-
HO€ U HeorpaHuueHHoe HaOyxaHue. Kunernka nHabyxanus. [IpyunHbBI OrpaHU4YeHHOTO Haly-
XaHMSL.

77. PactBopsl BMC u komnounHble cucTeMbl. [I[pUHIIMIHANIBHOE pa3nyie U CXOACTBO
TUX CUCTEM.

78. Bs3KOCTh KOJUIOMIHBIX cUCTeM M pacTBOpoB BMC (CBOOOIHOAMCIIEPCHBIX CUCTEM).
VYpaBnenue HprotoHa. JlnHaMuueckas BSI3KOCTh. HbIOTOHOBCKHE W HEHBIOTOHOBCKHE KUK O-
CTH.

79. TlpwyrHBI HEHHIOTOHOBCKOTO TEUCHHUS KOJUTOMIHBIX CUCTEM U pacTBopoB BMC.
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80. CrTpyKTypHO-MEXaHWYECKHE CBOMCTBA T€TEPOTCHHBIX TUCIIEPCHBIX cucTeM. CBOOOI-
HOJIMCIIEPCHBIE M CBSI3HOAMCIIEPCHBIE CUCTEMBI, UX Pa3Iu4us. 307k, Telb, CTPYKTYPHPOBAH-
HBIC KOJUIOU/IHBIC CHCTEMBI.

81. KoarynsiuoHHBIE CTPYKTYPHl M KOHJICHCAIIMOHHO-KPHUCTAUIM3AIMOHHBIC CTPYKTY-
pbl, ux cBolcTBa. Tukcorponusi. Cunepesuc. OOIacTH BO3ZHMKHOBEHUS M MPUMEHECHUS ITHX
CTPYKTYP.

82. BnusHHE CTPYKTYPHO-MEXaHMYECKHX CBOWCTB T€TEPOTCHHBIX IHCIIEPCHBIX CHCTEM
Ha Ka4€CTBO MPOJIOBOJILCTBEHHBIX U HEMPOJIOBOJIBCTBEHHBIX TOBAPOB.

83. I'pyboaucrnepcHbie reTEpPOreHHbIE CUCTEMBbl. DMYJIbCUH, X KiIaccu(uKanus, cTadu-
nu3anus, nonydenue. CyCreH3uu, IeHbl U acThl, PACIPOCTPAHECHUE B TTPOJOBOIHCTBEHHBIX H
HETPOJIOBOJIBCTBEHHBIX TOBAapaXx.

Tunoevie pacuemno-ananumuuecKkue 3a0anusi/3a0auu:
Pa3nen 1. ®usnveckasi Xumus
Tema 1. OCHOBBI XMMHUYECKOIl TEPMOTUHAMUKH, XUHMUYECKOI0 U (pa30BOro paBHOBeCHUS

1. IlnoTHOCTH, BOMHOTO pacTBOpa, coaepxkamero 10 wmacc. % Na,COsz, pasHa
1102mkr/m°. Onpenenuth MOJSIPHYIO U MOJISUIBHYIO KOHLIEHTPALIUIO COJIA U €€ COJIepKaHUE B
MOJIBHBIX TTPOIIEHTAaX

2. Ompezennre MOJSPHOCTh U HOPMAJIBHOCTH pacTBopa xjopuaa amomuuus (AlCls),
coaepskaiero B 1 sutpe 13,35 rpamm xsiopuaa amomunns (AlCI3).

3. Ha tutpoBanme HaBecku 0,1133 rpamMma XMMHUYECKH YHMCTOrO OKcayjaTra HaTpHS
(Na2C204) B xucinoit cpeae momuto 20,75 MuumwiutpoB pactBopa maprauioBkd (KMnOa).
Haiitu HOpmanbHOCTh pacTBopa mnepManranara kanus (KMnOs) (OTBeT. HOpManbHOCTh
pacTBopa nepmanranara kanus pasaa 0,08 H,)

4. Cxonbko rpamm nepmanranata kamaus (KMnOs) motpeOyercst it IPUroTOBICHUS
5 nmutpoB 0,1 HOpmanbHOTO pacTBopa nepmanranata kanus (KMnOs), ecau oH nipeiHa3HAuYEH
JUIS peaKIMK BOCCTaHOBNeHUs 10 Mn*? (Oter. Macca nmepmanranara kamus (KMnOs) paBHa
15,8 rpamm.)

5. Ogun Monb (ropoyriepoaa pacmupsieTcss oOpaTUMo U aauabaTUYecKu BIIBOE IO
00BeMy, IpH 3TOM Temmeparypa najgaer ot 298.15 no 248.44 K. Uemy paBHo 3HaueHue Cy?

Tema 2. XumMuyeckasi KHHETHKA M KaTaJIu3

1. Peakuusa BToporo mopsiaka A + B— P mpoBonutcs B pacTBOpe ¢ HayaJlbHBIMU
koHueHtpanusamMu [AJo = 0.050 mons/nm u [B]o = 0.080 monw/n. Uepe3 1 1 koHIEHTpaIus
BemecTBa A ymenbmiach 70 0.020 Monw/n. PaccunTaiite KOHCTAaHTY CKOPOCTH U MEPHOJIbI
noaypacmnaaa oboux BemiectB (oTBeT K = 0.248 1/(Mosb X MuH). t 12 (A) = 42.8 muHn; t 112 (B)
=123 muH.)

2. Kak BbIpakaeTcsi CKOpOCTh peakimu cuHTe3a ammuaka 1/2 Nz + 3/2 Ha = NHs gepes
KOHIIEHTpPAaLUH a30Ta U Bojiopoaa?

3. Kak m3MeHHTCS CKOpOCTh peakiuu cuHTe3a ammuaka 1/2 N2 + 3/2 H, = NHas, eciin
ypaBHEHHUE peakiuu 3anucath B Buae N2 + 3H2 = 2NH3?

4. Yemy paBeH nopsaok snemMeHTapHbix peakuuit: a) Cl + H2 = HCl + H; 6) 2NO + Cl2
= 2NOCI?

5. Kakue n3 nmepeyncieHHbIX BEIMYMH MOTYT MPUHUMATh, a) OTPUIIATENbHbIE; 0) Ap00-
HbI€ 3HAYEHUS: CKOPOCTh PEAKLIUH, TOPSIOK PEAKIIUU, MOJIEKYISIPHOCTh PEaKIMH, KOHCTaHTa
CKOPOCTH, CTeXHOMEeTpHUECKUil KorpuuueHT?

Tema 3 JuekTpoxumus

1. PaccuuTaTth yOEIbHYIO DIICKTPOIPOBOIHOCTh aOCOMIOTHO umcTOil Bomsl mpu 25°C.
Hornoe nponspeaenue Bos pu 25°C passo 1.00- 10714,
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2. YnenwbHas 3JIEKTPONPOBOIHOCTh OeCKOHEUHO pa3baBieHHbIX pacTBopoB KCl, KNO3
u AgNO; mipu 25°C pasna cootBercTBeHHO 149.9, 145.0 u 133.4 Cm' M* momb™. Kakopa
yIeIbHas 3JIEKTPOIPOBOIHOCTh OECKOHEUHO pa3zdasieHHOro pacropa AgCl mpu 25°C?

3. YienbHas 3JEKTPONPOBOJHOCTh OECKOHEYHO pa30aBlICHHBIX PACTBOPOB COJISTHOM
KHCJIOTHI, XJIOpH/a HaTpus U anerara Hatpus npu 25°C paBHa cooTBeTcTBeHHO 425.0. 128.1 1
91.0 Cm'm? ‘Mo L. KakoBa yjienbHas SIeKTpOIPOBOJHOCTE GECKOHEUHO Pa30aBIEHHOTO pac-
TBOpa YKCYCHOM KHCIO0THI Iipu 25°C?

4. YnaenpHas 3JIEKTPONpoBOAHOCTE 4% BogHoro pactBopa HoSOs mpu 18°C paBha
0.168 Cm' em™Y mmotHOCTH pacTBopa - 1.026 rem™. Paccuntars KBUBAICHTHYIO JIEKTPOIPO-
BOJIHOCTb pacTBOpA.

5. YiaenbHas 3J€KTPONPOBOAHOCTh HackimieHHOro pactBopa AgCl B Bome mpu 25°C
pasna 2.2810* Cm' Mt a ynenpnas snexrponposoguocts Bogsl 1.16:10% Cyvmt. Paccunrats
pactBopumocts AgCl B Bozte ipu 25°C B Monb 'L,

Pazgen 2. KossionaHas Xumus
Tema 4. KoJsulouanble cHCTeMbl, MOJy4YeHHe, ONTHYECKHEe M  MOJIEKYJISPHO-
KHHeTHYeCKHe CBOMCTBA

1. Onpenenure BEIUYMHY YJENbHOW IMOBEPXHOCTU CYCIIEH3UU KaoyMHA (IUIOTHOCTh
pasHa 2,5-10% kr/M3), ecnu mapooOpa3Hble YaCTHIIBI CYCTIEH3UH UMEIOT AucrepcHocTs 2106
M 1. CycrieHsuio cunraiite MoHOAUCTepcHOi. OTBeT faiite B M L u B MY/KT.

2. 301b PTYTH COCTOMT W3 mmapukoB paguycoMm 3-1077 M. Uemy paBHa cymmapHas
MOBEPXHOCTh 4YacTull 3o0iid, oOpazyromuxcs u3 300 r pryru? I[lnmoTHocTh pTYTH paBHa
13,56-10° kr/m3

3. [lpy W3TrOTOBJIEHWU SMYJIBCHM Macjia B BOJE JAWAMETp Kareidb NPy MallMHHOM
nepeMennBaHum cocrapisier4-10—6 M, a ipu pydroM B36anteiBanuu 2-10-5 m. Haitiaure, Bo
CKOJIbKO pa3 ynedbHass IUIOL[a/Jb IIOBEPXHOCTH SMYJIbCUM Macjaa IpU MAalIMHHOM
TepeMeNINBaHNK GOJIBIIIE, YeM TIPH PYYHOM B36anTeiBaHuH. II0THOCTH Macia pasHa 0,8-10°
Kr/M3.

4. PaccuuTaiiTe CpeAHHMH JAMaMeTp YacTHIl CUJIMKarenis, €clid ero yjaelbHas
TIOBEPXHOCTH paBHa 8,3-103 M%/kr, a mIoTHOCTH p = 2200 Kr/™M3.

5. KakoBa 06m1as MOBEPXHOCTb 5 KI' YIJIAA, €CJIM CPEIHUIA pajnyc yacTull paeH 2,4-107°
M? IInotHOCTh yrog cocrasnsger 1800 kr/m3.

Tema 5. IloBepxHocTHBIE siBJIeHUs U axcopouus. Konnonansie ITIAB.
1. TTokaxwure, 4TO afCcOPOIMSA METaHA Ha CIIIOJIE MOJAYMHSIETCS ypaBHEHUIO JIeHrMiopa,
U HaiiiuTe rpaduuecKy KOHCTAHThI TOTO YPAaBHEHUS IO CIEAYIOIINM JaHHBIM:

JaBnenue, P-10-5, ITa 19,2 15,2 1,6 1,2 0,4
AncopOupoBaHHOEKOIMYECTBO, | 65,0 59,9 11,7 11,2 4.0
MM em?

2. Tlokaxwure, 9TO aaCcoOpOIHsI aproHA HA CTEKIIC MTOUMHACTCS ypaBHEeHUO JIeHrMIopa,
U HaiiauTe rpadu4ecKi KOHCTAHTBI TOTO YPAaBHEHHUS MO CIEAYIONINM JTaHHBIM

Nanenue, P-107°, T1a 73,0 37,3 19,6 10,6 5,7 2,2 1,0

AncopObupoBaHHOEKOIMYECTBO, | 9,4 7,5 6,3 4,3 2,56 1,2 0,4
MM/em?

3. Tlokaxwurte, 9TO aaCOPOIUs OKHUCH Yriepoja Ha KOKOCOBOM YTJICTIOTYHHSETCS
ypaBHeHuto DpeitHanmxa, W HaiauTe TpadUUecKd KOHCTAHTBI OSTOTO YpPaBHEHUS 10
CJIETYIOIIUM JAHHBIM:
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JlaBneHue, cM pT. CT 10,1 18,8 32 43 54 67

AnicopOupoBaHHOEKOINYECTBO, | 8,54 13,1 18,2 21 23,8 26,3
cMm3/r

Tema 6. DiiekTpHYeCKHEe CBOMCTBA, YCTOHYNBOCTb H KOATYJISINUS KOJJIOUAHBIX CHCTEM

1. Paccuuraiite &-OTEHIIMAN YACTHI] MOJMCTUPOIBHOIO JIaTEKCa: CMEIICHHE IIBETHOU
IPaHHUIBI 3018 HpH dJIeKTpodopese cocTapiseT 2,510 m 3a Bpems =60 mun. Hanpsxenue,
NPUIOKEHHOE K KOHIaM 3iekTpoaoB, E=115B. Paccrosuue mexmy snekrpomamu 1=0,55 wm.
JlusnekTpuyeckas MPOHMIIAEMOCTh cpedbl paBHa 81. Bsskocts cpexst m = 1.107° Ila-c.
Diextprueckas nocrosuHas €0 = 8,85-10712 d/m

2. PaccunTaiTedIeKTPOKUHETHYECKUNTIOTEHIIMATHATPAHUIIEKEPaMIYeCKUH(UIIBTP-
BoaublipacTBOpKCl, ecnm mpu TpoTeKaHWW pacTBopa IMojJ JaBieHuem p = 3,1
104ITamorennuanreuenuscocrasmwi U= 1,2-10 -2 B.

3. CsoiicTBa nucrepcnoHHOM cpenbl npu 298,2 K: ynenpHas 371€KTPONPOBOIHOCTD Y=
0,141 Cm-mL. Konnentparus soanoro pactBopa KCI cocrapmser 0,01 M, BA3KOCTh pacTBOpa
n=8,94- 10* Ma-c, MIPOHMIIAEMOCTh € = 78,5

4. DNeKTpOKMHETHUECKU ToTeHuuan vactuil rujapo3ons 50 mB. Ilpunoxennas
BaemHsAss  OJIC 240 B, paccrossHue wmexay oanekrporamu 40 cM;  BBIUHMCTUTH
31EeKTPOOPETUIECKYI0O CKOPOCTh YacTHIl 30718, eciau ¢opMa UX HUIUHApUYEcKas. Bsa3kocTh
BOJBI N=1" 102 IMa-c, JUAJICKTPUYECKast MPOHUIIAEMOCTH Cpeibl 81.

5. DIEeKTPOKUHETHUECKU ToTeHiuman vactuil rujapo3ons 50 wmB. Ilpunoxennas
BaemHsAss  OJIC 240 B, paccrossHue wmexay oanekrporamu 40 cM;  BBIUHMCTUTH
31EeKTPOOPETUIYECKYI0O CKOPOCTh YacTHIl 30718, eciau ¢opMa UX HUIHMHApUYEcKas. Bsa3kocTh
Bozbl =1 10 -3 Ila-c, ausnexTpuyeckas MPOHULIAEMOCTb cpeibl 81.

Tema 7. PacTBopbl BBICOKO MOJIeKYJIAPHBIX coequHeHuil (BMC). Peosiornueckue cBoii-
cTBa pactBopoB BMC u KOJLUIOWIHBIX CHCTEM

1. Tlpu u3MepeHuU BA3KOCTH PACTBOPOB MOJUMEpPA B TETPAXJIOPMETAHE C MOMOIIBIO
KaMUIIPHOTO BUCKO3UMETPA MOTYUYEHBI CJIEIYIONINE JaHHBIC:

Konnenrpanus, | 0 1,7 2,12 2,52 2,95 34
r/am°

Bpems wucreue- | 97,6 1151 120,2 1245 1299 1349
HUS PacTBOPA, C

K =1,810" a= 1. PaccuntaTs MONEKYIAPHYIO Maccy MOIHMEpa.

2. Bpewms ucreuenus u3 Buckosumerpa s 0,8%-noro pactBopa nonumepa (CsHsCl-)n
paBHO 53 ¢, a Bpems ucteueHus pactBoputens 40 c¢. Berauciante 0OTHOCUTENbHYIO, YASTHHYIO
U TIPUBE/IEHHYIO BA3KOCTH pacTBOpa MOJIMMeEpa.

3. XapakTepucTHuecKasi BSI3KOCTh BOJHOTO PacTBOpa IOJMBHHHUIIOBOTO CIHPTA IPH
50°C pasua 1,11:10° M3/Mosb. Beraucnute cpemHion MoJeKyIspHyIo Maccy momumepa (K =
6,04-10°° moms/M3; o = 0,67).

4. XapakTtepucTtudeckas BSI3KOCTb pacTBOpa MOJIMBHHMIANeTara B aneroHe npu 50°C
paBHa 1,7510° m%Monps. BelamciauTe CpeHION MOJEKYIApHYIO Maccy momumepa (K =
2,87-10° moms/M®; o = 0,67).

5. XapakTtepuctuueckas BS3KOCTb pPacTBOpa MLEJUIIOJIO03bI B PacTBOpe THIPOKCHAA
terpaamuamenu (II) mpu 25°C pasra 6,9:10° M>/Momb. BeraucimTe cpeHIOI0 MOTEKYISPHYIO
maccy mommmepa (K = 2,29-10°° moms/m%; o = 0,81).

Ilpumepwt 6onpocos 013 onpoca
Pa3znen 1. ®usnveckasi Xumms
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Tema 1. OcHOBBI XUMHUYECKO TEPMOAUHAMUKH, XUMHUYECKOT0 U (pa30BOr0 PpaBHOBECHS.

1. KakoBa cBsi3p Mexay TEIUIOBBIM 3(pdekToM peakiuu Qp U U3MEHEHHUEM SHTAIBIHNH
AH? 3aBucAT 11 TeTIoBoi 3G (HEKT peaKkIuu OT IMyTH PeaKIuu?

2. Chopmynupyiite 3akon ['ecca. IIpn kakux ycnoBusx crpaBeasiuB 3akoH ['ecca? Uro
Ha3bIBACTCS TEIUIOBBIM Y(PPEKTOM peaKiuu?

3. Kak paccuntarh TerioBoi 3(peKT peakuuu, moyb3ysch BEIMYMHAMHU CTaHAAPTHBIX
teroT oOpazoBanus BemectBa? byner mu AH peakuuun Hz + Clo = 2HCI tennoroii o6paso-
Banus HCI?

4. Yto Ha3bIBaeTCs TEIUIOTOM 0Opa3zoBanusa? byneT mu TernoBoii 3 GeKT peakuu
HCI + NaOH = NaCl + H20 remioroii o6pazosanus H20?

5. Uro Ha3bIBaeTcs CTaHAAPTHBIMU YCIOBUAMH? Kak M3MEHSETCS SHTaJIbIHS CHUCTEMBI
P SHAOTEPMUYECKUX PEaKIUsIX?

Tema 2. XumMuveckas KHHETHKA M KaTaJIN3.

1. Yto HazbIBaeTCs cpeAHEW M UCTHUHHOM CKOPOCTSIMH peakuuu? YpaBHEHUE DPEAKIUU
IIEPBOTO MOPSJKA.

2. KakoB (pu3muecKuii CMbICT KOHCTAHTBI CKOPOCTH M OT YETO OHA 3aBUCUT?

3. Uto Ha3bpIBaeTcsi MOJEKYISpHOCThIO peakuuu? Ilpumepbl MOHO- U OGUMOJIEKYJISIPHBIX
peaKuHuii.

4. Yto Ha3BIBAIOT MOPAJKOM peakuuu? B kakux ciyyasx OMMOJIEKYJIsipHasl peakuus oIu-
ChIBA€TCS YpPaBHEHUEM IIEPBOI0O NOpsiaKa?

5. Uto Ha3bIBaeTCs MEpUOJIOM HOJIynpeBpamieHus? B kakux ciydasx OH 3aBUCUT OT KOH-
LEHTpaLH, a B KAaKuX — HeT?

Tema 3. DnexkTpoxumus.

1. Yro Ha3pIBaeTCs YAENBHOW M SKBHBAJICHTHOH 3JEKTPONPOBOAHOCTHIO? EMMHUIBI MX
U3MEpEHUsI.

2. Urto HazpIBaeTcs MOABMKHOCTHIO MOHOB? [loueMy MOHBI C MalbIM PaguycoM MeHee
MOJABHKHBI, YeM OOJIbIIHE?

3. Yo Takoe pa30aBieHHE paCTBOPOB U KaK OHO BIIMSET HA YJCIbHYIO U SKBUBAJICHTHYIO
AIIEKTPOIPOBOTHOCTH CHITBHBIX DJIEKTPOIUTOB?

4. TloyeMy c yBeIMYEHHUEM KOHIIEHTPALMU SKBHUBAJECHTHAs AJIEKTPOIPOBOJHOCTH pac-
TBOPOB YMEHbIIAETCS?

5. KakoBa cBf3b MeX/ly CKOPOCTBIO IBUKEHHUSI HOHOB U €T0 MOJIBUKHOCTHIO?

Paznen 2. Koatouanasi xumusi
Tema 4. Kossiouaneie cucTemMbl, MoJy4eHHe, ONTHYECKHE M MOJIEKYJISIPHO KMHETHYe-
CKHe CBOiiCTBA.

1. OxapakrepusyiiTe Ki1accupuKaIMi reTeporeHHbIX JUCTIEPCHBIX CUCTEM IO Pa3JInYHBIM
MpHU3HAKaM.

2. JlaiiTe ompejesieHUe KOJUIOUTHOW CUCTEME.

3. Uto Takoe 11opoOHbIE U THOPHIEHBIE TUCTIEPCHBIE CUCTEMBI?

4. OOBsACHHUTE pa3Iuyre CBOOOTHO-TUCTIEPCHBIX U CBSI3HO-TUCIIEPCHBIX CHCTEM.

5. Onummre Moxy4eHne KOJUIOUIHBIX CUCTEM METOJOM KOHAEHcaluu ((hU3MIecKor u Xu-
MHUYECKON ).

Tema 5. IloBepxHocTHBIE ABJIeHUS U agcopOums. Konnonansie ITAB.

1. Kakue siBneHMs Ha3bIBalOT MOBEPXHOCTHBIMU M B YEM 3aKIIOYAIOTCS UX TPUYUHBI?

2. Tlouemy i mMOGOOHBIX KOJUTOWIHBIX CHCTEM XapaKTepeH M30BITOK CBOOOIHON IO-
BEPXHOCTHOM PHEPIMH U KAKOBBI ITyTH €70 CHUYKEHUSA?

3. B ueM paznuune Gpu3NdecKoil 1 XUMHUUECKOH aacopOormm?

4. Yto o3HayaeT aJicOpOLIMOHHOE paBHOBecHE?
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5. KakoBbl OCHOBHBIE TIOJIO)KEHUSI TCOPHH MOHOMOJICKYIISIPHOW aJCOPOIMH- TEOPUH
Jlenrmiopa?

Tema 6. DiiekTpHYeCKHe CBOICTBA, YCTOHYNBOCTb H KOATYJISIUS KOJJIOUIHBIX CHCTEM.

1. KakoBbI IpUYMHBI BOZHUKHOBEHUS TBOMHOTO 3ekTprdeckoro cios ([I2C) Ha rpanure
pazznena ¢az? Onummure ctpoeHue sroro JII9C.

2. Yto takoe muuemia? [Ipusenure cxemy crpoeHus u popmyny murnemisl. Kak 3aBucur
3HAK 3apsa KOJJIOWAHOM YacTUIIBI OT AJIEKTPOJIMTA —CTa0uImu3aropa?

3. Uto Takoe 3JeKTPOKHHETUYECKHI MOTEHLHAal U KaK OH MEHSAETCs Mpu J100aBIECHUH K
KOJUIOMJIHOMY PAacTBOPY JIEKTPOJIUTOB?

4. Yrto Takoe arperaTuBHOSl U KWHETHYECKas (CeIMMEHTAlMOHHAS) YCTONUYUBOCTh?

5. Ot uero 3aBUCHUT KMHETUYECKAs] YCTOWUMBOCTD TUCIIEPCHOM CUCTEMBI?

Tema 7. PacTBopbl BbICOKOMOJIEKYJSIPHBIX coennHenuii (BMC). Peosiornueckue cBoii-
cTBa pacTtBopoB BMC U KOJLUIOWIHBIX CHCTEM.

1. Onmmute knaccudpukanuu BMC 1o mpoucxoxkIeHUI0 CTPYKTYPEe MaKpOMOJIeKYI U (a-
30BOMY COCTOSIHUIO.

2. KakoBbI OCHOBHBIC METO/IbI MTOTydeHuss BMC?

3. B yem coctout paznuuue mporeccoB pactBopenrus BMC u HU3KOMOJEKYISIPHBIX CO-
equHeHui? Yem 310 paznuune o0bsCHsIETCS?

4. Yro takoe Habyxanue? [loueMy HaOyxaHue MPOTEKAET CaMOIIPOU3BOIBHO?

5. Uro Takoe creneHb U cKopocTh HaOyxanusa? Kakue ¢akTopsl BIMSAIOT Ha CTETNICHb U
CKOpOCTh HaOyxaHus?

Temamuka 00kn1a008:
1. OcHOBBI (hPU3HYECKON XUMUH.
2. BHyTpeHHsIs1 3Heprus, HTANbIUA, SHTPOIUS U TEPMOJUHAMUYECKHUE MOTEHIIUAIIBI
KaK (YHKIIMH COCTOSIHUS (TEpMOJIMHAMUYECKHE (PYHKIINN).
3. Tepmoxumusi.
4. 3aKOHBI TEPMOJUHAMUKHU.
5. TepMoanHAMHUYECKUE TOTEHLIUAIIBI CUCTEMBI.
6. Xumuueckasi KHHETHKA U KaTalu3.
7. ®a30Bble (reTeporeHHbIC) paBHOBECHS.
8. TepMommHAMHYECKHE CBOMCTBA PaCTBOPOB.
9. DneKTpoXuMHUSL.
10. DIeKTPONPOBOJIHOCTH PACTBOPOB IIEKTPOIUTOB.
11. OcHOBBI KOJJIOUIHON XUMHUH.
12. KonmougHble CHCTEMBI.
13. JlucniepcHble CUCTEMBI.
14. Tnanu3 u ocmoc.
15. TepMonuHamMHKa MOBEPXHOCTHBIX SBICHUH.
16. dusnveckast u XUMHIECKast a7iCOPOIIHS.
17. TloBepxHocTHO-akTHBHBIE BemlecTBa (I[AB) u nHAKTUBHBIE BEIIECTBA.
18. JIBoiiHoi 3nekTpuueckuii cioit (13C).
19. YcToH4YMBOCTH TUCTIEPCHBIX CHCTEM.
20. Koarymsamust KOJJIOWAHBIX CHCTEM.
21. BBICOKOMOJIEKYSIPHBIE COSTUHEHUS U UX PACTBOPBI.
22. Bszkocth pactBopoB BMC 1 KOJJIOWIHBIX CHCTEM.
23. Kunernueckre 3aKOHOMEPHOCTH B MHIIEBBIX CUCTEMAX.
24. TTumieBble SMYJIbIaTOPHI.
25. DMynbcUU B MMUIIEBBIX CUCTEMAX.
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TunoBasi CTpPyKTypa 3a4eTHOIO 3aJaHUS

Haumenoeanue OUECHOUYHO20 cpedcmea

Maxcumanovnoe Konuue-
CcCmeo 0anioe

Bonpoc 1. I'mppatanus u nuccoruanus. TepMoauHaMuKa 3TUX
npoiieccoB. Koncranra u crenenp 1UcCOMaliU, 3aKOH pas3-
Oasienust OcTBajbaa.

15

Bonpoc 2. Y nenbpHas 1 MOJISIpHAs 3JIEKTPOIIPOBOJHOCTS, (hak-
TOpBI, BIUAIOLINE HA UX BEJIMYMHY. 3aKOH JIBUXKEHHUS U I10-
JIBUKHOCTb MOHOB. I10IBUKHOCTD U THpaTallisl HOHOB.

15

3aoaua 1. DNEKTPOKMHETUYECCKUHN TTOTSHIMAI YACTHUI] THAPO-
30515 50 MB. Ilpunoxennas Buewmnss 9/(C 240 B, paccTosHue
Mexay nekTpoaamu 40 cM; BBIYMCTUTD AJIEKTpOPopeTHye-
CKYIO CKOPOCTh YacCTHI 30151, €clii (hopMa UX HUIHHIPHYIC-
ckast. Bsaskocts Bogsl N=1-10"2 ITa-c, quanekTpudeckas npo-
HUIIaeMOCTh cpebl 81.

10
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IMoka3aTe/in U KPUTEPUHU OLIECHUBAHUS IUIAHUPYEMBIX Pe3yJbTATOB OCBOCHHSI KOMIIETEHIIHII U pPe3y/IbTATOB 00y4eHMU,

IIKaJa ONCHUBaAHUA

Tab6muna 5

Yposens ocBoe-

HNHaukaTop 10CTHKEHUS KOMIIe- Kputepuu
Ilkana oneHuBaHUsA ®opMupyembie KOMIIETEHIIMH HHSI KOMIIeTeH-
TeHIUN OlleHHBaHUS N
i
OIIK-2. CnocoOeH npuMeHSTh OIIK-2.2. [IpumeHsieT OCHOBHBIC | 3HAeT BEPHO H B MOJHOM 00beMe: OCHOBEI IIponBunyTHIN
OCHOBHBIC 3aKOHBI 1 METOIBI HC- (U3UKO-XMMUYECKHE I XUMHUYe- bU3UIECKNX, XUMUYECKUX, (PU3HKO-
CJIEIOBAHHUN €CTECTBEHHBIX HAYK CKHE METOJIbI aHAIN3a IS pa3pa- | XMUMHUYECKHX U OHOJIOTHYECKUX METOMIOB AJIS
JUISL pelleHust 3a/1a4 mpodeccro- | OOTKH, UCCICOBAaHUM U OKCIIEPTH- | MHCTPYMEHTAIBHOM OLIEHKH NOKa3aTesen
85 _ HaJIbHOMW JIeSITEeIbHOCTH 3bI IPOLYKIUH OOIECTBEHHOTO Ka4yecTBa ¥ 0€30IaCHOCTH IPOIYKIHH
100 «OTIMYHOY/ MUTaHMS ¥ UCTIOJIB3YEMOTO CHIPhSI
SaILIOB «3a4TEHOY YMeeT BepHO M B NOJTHOM Oﬁ;beMe: IIPOBO-
JIUTh CTaHJAPTHBIC UCIIBITAHUI 10 onpesie-
JICHUIO MTOKa3aTenel GU3NKO-MeXaHMIECKIX
1 PU3NKO-XNMHYECKNX CBOMCTB MCIONb3Yye-
MOTO CBIpbsI, TOJTy(haOpPHKAaTOB ¥ TOTOBOH
MPOJYKIUH TUTaHUS
OIIK-2. CnocobeH npuMeHsITh OIIK-2.2. IlpuMeHsieT OCHOBHbIE | 3HAeT ¢ He3HAYUTEIbHBIMH 3aMeYaHUsI- [oBsIIeHHBII
OCHOBHBIE 3aKOHBI 1 METO/IBI HC- (U3UKO-XMMUYECKHE U XUMHUYe- MH: OCHOBBI (PM3NYECKUX, XUMHUUECKHX,
CJIeZIOBAaHMN €CTECTBEHHBIX HAYK CKHME METOJIbl aHaJIN3a IS pa3pa- | (PU3UKO-XUMHYIECKUX M OMOJIOTHYECKUX Me-
JUISL pellieHust 3a/1a4 mpodeccro- | OOTKH, UCCIIEOBaHNH 1 OKCIEPTH- | TOJOB AJISI HHCTPYMEHTAJIbHON OIIEHKH I10-
HaJIbHOM JIeSITEIbHOCTH 3Bl IIPOJIYKLIUH OOIECTBEHHOTO KazaTesell kauecTBa U 0€30MaCHOCTH IPO-
70_84 «xopomoy/ MUTaHMS M UCTIONIB3YEMOTO ChIPbsl | OYKIHH
OanoB «3a4TECHO»
YMeeT ¢ HE3HAYNTEILHLIMHU 3aMeYaHN -
MH: NIPOBOJIUTH CTAHJAPTHBIC UCIIBITAHUI
IO OTIpeJIeNIEHHIO MoKa3aTeneil Gpu3nko-
MEXaHWYECKUX U (PU3MKO-XUMHIECKUX
CBOHCTB HCIIOIB3YEMOTO CBIPBS, oIy (ao-
PHKATOB ¥ TOTOBOW NMPOAYKIMH IIUTAHUS
OIIK-2. CiocoOeH NpuUMEHSTh OIIK-2.2. IlpumMensier ocHOBHbIE | 3HaeT HA §a30BOM ypoOBHe, C OIIHOKAMM: bazoBniit
OCHOBHBIE 3aKOHBI M METO/IbI HC- (U3UKO-XMMUYECKHE U XUMHUYe- OCHOBBI (PM3MYECKNX, XUMUYECKUX, (PU3HKO-
50 -69 «yIlOBJIETBOPHUTEIILHO/ .
SaIUIoB GAUTCHOY CJICZIOBAaHHI €CTECTBEHHBIX HAYK CKHME METO/Ibl aHaNIM3a JUIsl pa3pa- | XMMHUYECKHX U OHOJIOTHYECKHX METOJIOB IS
JUISL pellIeHust 3a/1a4 npodeccro- | OOTKM, MCCIEOBAaHUM U OKCIIEPTH- | MHCTPYMEHTAJIbHOM OLICHKH HOKa3aTeaen
HaJIbHOW JICSITEJIbHOCTH 3b1 IIPOIYKIIMH OOIECTBEHHOTO KauyecTBa ¥ 0€30I1aCHOCTH POAYKIMH
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MU TaHWUSA U UCIIOJIE3YEMOTO CBIPbA

Ymeer Ha 6a30BOM ypOBHE, ¢ OIINOKAMU:
MPOBOANTH CTAaHAAPTHBIE UCTIBITAHUH 110
OTIpEJIeTICHUIO ITOKa3aTenel (hU3uKo-
MEXaHUYECKUX U (PU3UKO-XUMHIECKUX
CBOMCTB HCIIOJIB3YEMOTO CBIPBS, MOy (aod-
PHUKATOB ¥ FOTOBOM MPOAYKIUHU MUTaHUS

MeHee
50 6ain-
JIOB

«HCYHAOBJICTBOPUTCIIBHO »/
«HEC 3a4YTCHO»

OIIK-2. CnocoOeH npuMeHsITh
OCHOBHBIC 3aKOHBI U ME€TOAbI UC-
CJIEI0BaHUM €CTECTBEHHBIX HAYK
JUISL peLIeHUs 3a/1a4 TPOQeccHo-

HaJBHOI JAesITeNBHOCTH

OIIK-2.2. [IpuMeHsieT OCHOBHBIE

(U3UKO-XMMUYECKUE U XUMHUYe-
CKHe METOJbl aHaNu3a AJs paspa-
00TKH, UCCIIEIOBAaHUM U SKCTIEPTH-

361 IPOAYKIMH OOIIECTBEHHOTO
NHUTAHUSA ¥ UCTIONB3YEMOTO ChIPhSI

He 3Haer Ha 6a30BOM YpOBHE: OCHOBBI
bU3nYeCcKuX, XUAMUYECKUX, PU3UKO-
XUMHYECKHX U OMOJIOTHYECKUX METOJIOB JIJIst
MHCTPYMEHTAJILHOM OLEHKU IIOKa3aTeNen
KauecTBa M 0€30MaCHOCTH MPOIYKIUH

He ymeer na 6a30BoM ypoBHe: IPOBOJUTH
CTaH/APTHBIE NCTIBITAHUH IT0 OTIPEIEICHUIO
nokazaTesnel pu3NKo-MeXaHNIECKUX U (H-
3UKO-XMMHYECKHUX CBOHCTB HCIIOIb3YEeMOTO
CBIPbs, Oy(hadpUKaTOB U TOTOBOI NPO-
JYKIIUY [TUTaHUS

Kommerennuu ne
c(hOpMHUPOBAHBI
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MUWHHUCTEPCTBO HAYKHU U BBICIIEIO OBPA30OBAHUS POCCUMCKOM ®EJIEPALIAU
DenepaiibHOe TOCYIAPCTBEHHOE OIKETHOe 00pasoBaTeibHOe YdpeKIeHHe BBICIIEro 00pa3oBaHMs
«Poccuiickuii 3xoHoMHuYecKkuil yHuBepcutetr umenu I'. B. Iliexanosay»
Kpacnopapcknii pusnnan POY um. I'. B. IliexanoBa

(DaI(y.]'IBTCT 9KOHOMHMKH, MCHCIPKMCHTA U TOPI'OBJIA

Kadenpa ToBapHOii SKCHIEpTH3bI, TEXHOJIOTUH TOPTOBIM H PECTOPAHHOTO OH3HECA

AHHOTAIIMS K PABOYEHA ITPOT'PAMME JUCIIUITIINHBI

51.0.16 PUZNYECKAA U KOJJIONJTAHAA XUMUA

Hanpagsaenue noarorosku_19.03.04 TEXHOJIOT'UA ITPOAYKIIUU U
OPTAHM3AIINSA OGIHIECTBEHHOI'O ITUTAHUSA

Hanpasaennocts (mpo¢guiisb) mporpaMMsl
TEXHOJIOI'MSA 1 OPTAHU3ALINA PECTOPAHHOI'O BU3HECA

YposeHns Boiciiero oopazosauust  bakanagpuam

Kpacnomap — 2023 r.
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1. lesan 1 32724 TUCUMILJIMHBI:
[enbto yueOHOM TUCUUTUTMHBI « QuU3uyecKkds u KOJLIOUOHAS XUMUSAY SIBISICTCS:

- 0000111eHNe BCeX XUMUUECKUX SABICHUN U (PaKTOB, YCTAHOBJIIEHUE OOIIUX 3aKOHOMEPHOCTEH
XMMHYECKUX TPOLIECCOB;

- MOHMMaHHE 3aKOHOB, YIPABISIONIMX XUMHUYECKUMH IMPOLECCAMHU, YCTAHOBJIEHUE CTPOTHX
(GYHKIIMOHATIBHBIX 3aBUCUMOCTEH MEXAY Pa3IMYHBIMU (DAaKTOPaMH, BIMSIONIMMHU Ha 3TH MPO-

LIECCHI,

- 3HAHWE KOJIMYECTBECHHOI'0 PacyeTa CTEIEHU NPEBPAICHUSA BEIIECTB B KOHEYHBIE IIPOLYKTHI,
CKOPOCTH IIPOLECCA, HAX0XKICHMS ONITUMAIIBHBIX YCIIOBUHM €r0 OCYLIECTBIICHUS;

- BBIPA0OTaTh 3KCIEPUMEHTAJIbHbIE HABBIKM, HEOOXOAMMBIE MPH HCCIEIOBAHUU COCTaBa U
CBOMCTB CBIPbs U IPOJAYKTOB IIUTaHUS;

- IOHUMaHHUE OCHOB (PU3UKO-XUMHUECKUX METO/0B aHalIM3a Ui pa3pabOTKH, UCCIeI0BaHUN
¥ 3KCIIEPTU3BI MPOIYKIIUU OOIIECTBEHHOTO MUTAHUS U HCIIOJIB3YEMOTO ChIPbS.

BaIla‘-IaMI/I yqe6H0ﬁ JUCHUILINHEL « Dusuueckasn u KOJITOUOHAS. XUMUSL» SIBIISIOTCS

- U3y4YE€HHE OCHOBHBIX IMOHATHI U 3aKOHOB TEPMOJANHAMUKH, (PYHKLINUNA TEPMOAMHAMUYECKUX ;
- N3y4YECHHE IIEKTPOXUMHUH;

- U3y4YCHHE XMMUYECKON KUHETUKH, (pa30BBIX PAaBHOBECHUH;

- N3y4YECHHE JUCIIEPCHBIX CUCTEM;

- u3yuenue cycnensuii, [IAB, nonykommonaos;

- H3Y4YECHHE CBETOPACCESHUSA U CBETOIOIJIOLIEHHS paCTBOPaMH.

2. Copepkanme TMCHUIIMHBI:

Ne
n/n

HanmenoBanue pa3aesioB / TeM JUCHUNIMHBI

2 cemecTp

Tema 1.OcHOBHBIE TOHATHUS U 3aKOHBI TEPMOAMHAMUKH. TepMoauHamMuueckue QyHk-
L[UH.

Tema 2. DneKTpoXUMHUS.

Tema 3. Xumuueckass KHHETHKA. XHMHUUECKOE paBHOBECHUC.

Tema 4. ®a3oBble paBHOBECHUS M PACTBOPHI.

A Ed I B

Tema 5. ducnepcusle cucremsl. KomtomgHoe coctositHue BeuniecTB. llomydenwe,
O4YHCTKaA, CTa6I/IJII/I3aHI/I$I U Koarypanus KOJUIOMJHBIX CHCTEM. MOJ’IeKyJ'ISIpHO-
KMHETUYECKUE, ONTUYECKHUE U DJIEKTPUUECKHE CBOMCTBA BBICOKOJAHUCIIEPCHBIX CUCTEM.

Tema 6. CyCIIEeH3UH, SMYJIbCUH, T€JIH, TOTYKOUIONIbI, METOAbI CTA0MIIN3a-

MU ¥ pa3pylieHun. Komwronaasie [TAB. BbICOKOMOJIEKYIIPHBIE COSANHEHHUS U UX
PacTBOPEL.

Tema 7. Ceeropaccesnue, CBETONOIIOIIEHUE. YpaBHeHus Poes, ero aHamms u rpa-
HUIIBI TpuMeHeHus1. 3akoH byrepa-JlambGepra-bepa

TpynoeMKoOCTh IMCHHMILIMHBI cOCTaBJsieT 2 3.e. / 72 yacoB

DopMa KOHTPOJIAL — 3auem ¢ OUEeHKOU

CocTaBuTeJIb:
Cr. mpenogaBarens Kadeapbl TOBAPHOU IKCIIEPTU3BI, TEXHOIOTUU TOPTOBIH U PECTOPAHHOTO
ousneca Kpacnogapckoro ¢unuana POY um. I'.B. [Inexanosa J1.P.Inep6ep
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