





1 Hean u 3axa4u yueOHOH AUCHHIINHBI

Ilenbto OCBOEHHST JUCITUATLIMHBI

«Duznueckas u KOJuiouaHas XUMUSA»

OBJIQICHUE CTYJEHTAMHU TEOPETUYECKMMU OCHOBAMHM (DH3MUYECKOW W KOJUIOMAHON XUMHH,

TEXHUKOH J1abOpaTOPHBIX UCCIETOBAHHA.
3ana4yu u3yyeHus! TUCLUIIINHBL
— IaTh 3HAHHUA MO OOILIETEOPETHUYECKHUM BOMpocaM (U3NYECKOH U KOJUIOUIHOHN

XUMUH,

— BBIPA0OTATh XUMHUECKOE MBIILIEHHE HA OCHOBE TEOPETHUYECKHX MPEACTaBICHUH,
3aKOHOB M MOHATHH (pU3HUECKON U KOJUIOMIHON XUMUH,
— HAYYUTh TEXHUKE OOpamieHus C BEIIECTBOM, pEaKTUBaMH, NpuOopamMu W

YCTaHOBKaMU,

— NPUBUTh HABBIKM HKCIEPUMEHTANIBHOH paboThl, 3aKkpenmuTb U yriayOuTb Ha
MPAKTHKE TOJTYUYEeHHBIE TEOPETHUECKUE 3HAHNS,
— CIIOCOOCTBOBATh PA3BUTHUIO OIBITA CAMOCTOSTENIbHOIN HAYyYHO-HCCIIEN0BATEIbCKOM
paboThI, HABBIKOB HaOMOIeH!sI, 00001IeHNsT 1 00padOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX;
— HAYYUTh MOJIB30BAHUIO CIIELMAIBHON XUMUYECKOH JIUTEPaTypoOil.

2 TpeGoBaHus K pe3yIbTATAM OCBOEHHS AMCLUIIHHBI

[Ipouecc mu3yueHUs] AUCLUILIMHBI HATIPABJIEH Ha (hOPMHUPOBAHKE OOIIENPOPECCHOHATBHON

KOMIICTCHLINU:

— cnocobeH Hu3ydaTh,

aHAJIU3UPOBATD,

HCIIOJIL30BaTh OMOJIOTMYECKHE OOBEKTHI

MPOLIECChl, OCHOBBIBASICH HA 3aKOHAX W 3aKOHOMEPHOCTSX MATEMATHUYECKUX, (U3HUYECKHUX,
XUMHUYECKUX U OUOJIOrMUeCKUX HayK U uxX B3auMocBsssax (OITK-1).

[Inanupyemble pe3ynbTaTbl OCBOEHHUS MPAaKTHKH,
pe3yJbTaTaMHu OCBOEHHs 00Pa30BaTENBbHON MPOrpaMMBbl, MPEICTABICHBI B TAOIHLIE.

Tabmuma —

IInanupyemsle pe3yJbTaThbl

O6yLIeHI/I$I o AJUCHMIIIMHE,

COOTHECEHHbIE C IJIAHHPYEMbIMU

COOTHCCCHHLBIC C

YCTAHOBJICHHBIMH B IIPOrpaMMe 6aKanaBpI/IaTa HHAUWKATOpaMu JOCTUXKEHUA KOMHeTeHLII/Iﬁ

Kox n nanvenoBanmue
Ko HHIHKATOPA ILnanupyemMsIii pesyabTar Ko
A Hanmenosanune o P Py pesy .
KOMIICTCH JOCTHKCHUSA Oﬁy‘leHI/Iﬂ IMOKA3aTE/IA
KOMIICTCHITNN
nun KOMIICTCHIINN o JTUCIUIIJINHE 0CBOCHUA
OIIK-1 NA-1omx.1: 3HaeT 3uartn:
CnocobeH
VTS OCHOBHBIC 3aKOHBI H | —  (DPU3HKO-XHMHUYCCKHE 3(OIIK-1)1
YT, 3aKOHOMEPHOCTH CBOICTBA BEIICCTBA u
AHATU3UPOBATb,
MaTeMATHYCCKUX, | MAaTCPHAIOB Pa3IUYHBIX
WCIIOIb30BATh N
(PUBMICCKUX, arperaTHeIX COCTOSIHUN U TPH
OHOJIOTHYECKHE ~
XUMHUYCCKUX U Pa3IUYHOM CTCIICHH
OOBEKTHI U
OTeCCEL OHOJOTHYCCKHUX HAYK | JUCICPCHOCTH,
P ’ U WX B3aUMOCBSI3H. | —  OCHOBHBIC yeaosud, | 3(OIIK-1)2
OCHOBRIBAACE Ha NAa-2 :YMeer | BIUAIOIHAC HA KHHCTHKY |
3aKOHAX U OLIk-1 Y
peuarthb HAMPABJICHHOCTh TMPOIECCOB B
3aKOHOMEPHOCT
ax poeCCHOHATBHBIC | (HU3UKO-XUMHUCCKHAX
3a0a44 C CUCTEMaX;
MaTeMaTHUYCCKU
MIPUMEHEHHEM — cospemernnaeie Meroasl u | 3(OIIK-1)3
X, (pU3HICCKUX,
OCHOBHBIX 3aKOHOB | MPHOOPHI, TO3BOJISFOIIUEC
XUMHYCCKUX H
MaTCMATHUYCCKUX, | PEryJIHUPOBATH MPOTCKAHHE
OUOTIOTHICCKUX
(U3HICCKUX, (PUBUKO-XHMHUCCKUX
HAYK U UX
XUMHUYCCKUX U MPOLIECCOB B  BCIISCTBAX U
B3aUMOCBSI3IX
OHOJOTHUCCKUX Marcpuaiax.
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SABJIACTCA




Ko u nanmenoBanme

Ko HHAAKATOPA IlmanapyeMblii pe3yanLTar Ko
4 HanmenoBanne & P py PEsy &
KOMIIETeH JOCTILKEHHS o0yueHnst OKAa3aTeJist
KOMIIeTeH I
NG04 KOMITETEeHIIHI 0 JUCHHILINHE O0CBOEHIHSI
HayK. Ymern:

— BeiOupars HeoOxoaumbie | Y(OIIK-1)1
(H3UKO-XMUMHUYCCKAC METOIbI
BO3ACHCTBUA HA MaTepHUalbl U
BemiectBa  (oOpabarsiBacMoe
CBIPBE) oI JAOCTIDKCHHA
TpeOYEMBIX  PE3YIbTATOB C
HauOOIbIICH

3¢ HEKTHBHOCTBIO;

—  mpaswibHO perymuposars | Y(OIIK-1)2
CKOpPOCTE U HaIpPaBJICHUC
Pa3IMIHBIX ¢duzuKo-
XHMHUYCCKHX — MPOLECCOB B
BCIIECTBAX U MaTepHaIax;

—  obocHoBaTh BHIOOD U Y(OIIK-1)3
HCTIONTb30BAHHUEC COBPEMEHHBIX
MpUOOPOB U MATECPHUATIOB IS
JOCTIDKEHHS TPEOYEMBIX

PE3yIBTATOB.
Bnapers:

— Haeikamu  pabotrei ¢ | B(OIIK-1)1
SAKUMU BEIICCTBAMHU u

JPYTHMHA XUMHYCCKUMHU
COCIUHCHUSIMH,

— HaBeikamu  mposeachHus | B(OIIK-1)2
XUMHUYCCKHUX OIIBITOB MCTOAOM
MOJIYMHKPOAHATH3A;

— Haebeikamu coctaencausg | B(OIIK-1)3
OT4ETa N0  MIPOACTAHHOMU
pabote.

3 MecTo AMCHHUIINHBI B CTPYKTYpe 00pa3oBaTeIbHONH NPOrpaMmMbl

YuebHast aucuuiuiiHa «@Pu3nueckass W KOJUIOWAHAS XUMHUS» SIBISETCS TUCLMILIHHOM
00s13aTeNIbHON YaCTH B CTPYKTYpe 00pa3oBaTeNbHOMN MPOrpaMMBbl.

YcnemwHoe oBlaieHne AUCUUTUIMHON «DH3uuecKas U KOJUIOUIAHAs XUMUs» Oasupyercs
HA 3HAHUSX CTYACHTOB I10 CIETYIOIINUM JAUCLUTLINHAM:

— OcHOBBI 00ImEH U HEOPTaHUYECKOH XUMHUU (CTPOEHHE BEINECTBAa, XUMHUYECKas CBS3b,
KWHETHKAa XUMHUYECKON PeaKkLUH, YICHHE O PABHOBECHH, TEOPHs PACTBOPOB, SJIEKTPOJIUTHIECKAS
IVICCOLIMALINS, OCHOBBI AJIEKTPOXHMHUN);

— AmnamurHueckass XUMHUS U (PU3MKO-XUMHUYECKHE METOIbl aHain3a (KOHLEHTPaLus
PacTBOPOB, METONIBI KAUECTBEHHOT'O U KOJMYECTBEHHOIO aHAIN3a, PH3UKO-XUMHYECKHE METOIbI
aHaJIM3bl ¥ TPUOOPHI METOIOB),

— @usnka (MOJEKYIAPHO-KWHETHYECKasi TEOPHUsl ra3oB, TEOPHsl TBEPAOrO U SKUAKOTO
COCTOSIHUSI, DJIEKTPOCTATHKA, ONTHKA),

— Marematuka (muddepeHIaIbHOe U HHTErpaIbHOE UcHucieHue, auddepeHunaibHbe
ypaBHEHMUS).

— Opranmyeckast xuMusi (CTPOGHHE M CBOWCTBA PAa3JIMYHBIX KIJACCOB OPTaHUYECKHX
COEAMHEHUH).



3HaHI/I$[7 YMEHUA U HaBBIKH,

npuoOpeTeHHble  OOYYaIOIIUMUCA TPH  OCBOCHHUH

AUCITHUITIIMHBI «Duzndeckas u KOJUIOMOAHAasA XHUMUA» 6y,I[YT HCIIOJIb30BAHbI CTYACHTAMU IIPU
HU3YyUCHUHU OUCHUILINH: TexHOIOTHS MNPpOU3BOACTBA TPOAYKTOB IMUTAHUS, HaqubIe OCHOBBI
MPOU3BOACTBA MPOAYKTOB IMUTAHUA, TexHoJorns MPOAYKTOB 3aJaHHOIO XUMHUYECCKOro COCTaBa U

CTPYKTYPHBIL, MeTOI[bI HUCCJICA0OBaHUA CBOMCTB ChIPbs U MPOAYKTOB IMUTAHUA.

4, Copepxanue THCUHILTHHBI

4.1 Temamuueckuil n1aH OUCUUNTUHbL

HaunmenoBanmue pa3aciaos u TeM

Bcero wacos

AyYAUTOPHBIC 3aHITHS

KonTakTtHas pabota
O BUAAM YICOHBIX

3aHSITUH

Jlekuu

MPAKTHICCKUC

3aHATHA

JlaGopartopHbie
paboTs

CamMocTodTe TbHAS

pabora

DOopMBI TCKYIIETO
KOHTPOIS

HroroBerit KOHTPOIL

3HAHUH [0 JUCITAILUINHE

S cemectp

Paszpen 1. CTpoeHue BemecTsa

27

20

Tect

Tema 1. Crpoenue BemecTBa U
XUMHNYECCKasA CBA3b

27

20

12

Omnpoc,
BBIITIOJTHC
HUC U
3aruTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHC
MPaKT.
3aJaHUN,
TECT

Pazgen 2. Xumuueckas

TCPMOAHHAMHKA

25

18

12

Tect

Tema 2: Ileppoe m BTOpPOE Hayano
TEPMOAUHAMUKH. IlonsiTue 00
SHTPOIIUH.

25

18

12

Omnpoc,
BBIIIOJTHC
HUC U
3armuTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHC
MPaKT.
3aJaHUN,
TECT

Pasnen 3. ®a3oBoe paBHOBecHE

27

20

12

KonTpons
Has
paborta

Tema 3: IloHsiTHE O KOMIIOHEHTAX,
dazax, OITHOKOMIIOHEHTHbBIE u
MHOTOKOMITOHEHTHBIE CUCTEMBIL.

27

20

12

Omnpoc,
BBITIOJTHC
HUC U
3aIuTa




naboparo
pHOI
padoTsl,
BBITIOJTHE
HUC
MPAKT.
3a0aHHI

Pa3znen 4. XumMmHnuecKkass KHHETHKA

29

22

10

12

Tect

Tema 4: OcHOBHBIE 3aKOHBI KMHETHKH.
TlonsTne 0 TOMOT€HHBIX u
reTePOTCHHBIX peaKLMsIX. Turnsr
KaTaan3a.

29

22

10

12

Omnpoc,
BBIITIOJTHC
HHUC U
3armuTa
n1aboparo
pHOI
paboTsl,
BBITTIOJTHC
HHC
MPaKT.
3aJaHUN,
TECT

Dx3aMeH

36

Bcero

144

80

32

48

28

6 cemecTp

Paszgen 5. OcHOBHBIE CBOIICTBA
KOJJIOUAHBIX CHCTEM

25

12

13

Tect

Tema 5: Knaccudukanusi KOJUIOUIHBIX
CHUCTEM, WX OTJIMYUE OT HCTUHHBIX
pPacTBOpPOB.

25

12

13

Omnpoc,
BBIITIOJTHC
HUC U
3armuTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHC
MPaKT.
3aJaHUN,
TECT

Pazgen 6: IloBepxHOCTHBIE sIBJICHUS

21

13

Tect

Tema 6: IIpoueccel Ha rpaHuLEe pa3nena
nByx (a3, AmxcopOuusi, KoaryJsius
KOJIJIOUAHBIX PACTBOPOB.

21

13

Omnpoc,
BBIITIOJTHC
HUC U
3armuTa
n1aboparo
pHOI
padoTsl,
BBIITIOJTHC
HHC
MPaKT.
3aaHUN,
TECT

Pasznen 7: MukporereporeHHbie
CHCTEMBbI

26

12

14

KonTpons
Has
paborta

Tema 7 ITonyxonnonael.
Knaccupukanmus MHUKpPOreTepOreHHBIX

26

12

14

Omnpoc,
BBITIOJTHC
HUC U




CHCTEM, X CBOHCTBA. 3amuTa
naboparo
pHOI
padoTsl,
BBITIOJTHC
HHUC
MPaKT.
3aJaHul

Dx3aMeH 36

Bcero 108 | 32 | 16 - 16 40

4.2 Coodepircanue oucyuniunsl
S cemecTp

Pa3pen 1. CTpoeHue BemecTBa

Tema 1: CTpoeHue BemecTBa U XMMHYeCKAasl CBSI3b

Jlexyus

OcHOBHBIE MeTONBI (HPU3MUECKON XMMHUH, €€ POJIb B XUMHUIECKOM 00pa30BaHUU CTYIEHTOB
TEXHOJIOTHYECKUX CMELUAIbHOCTEN. YUeHue O cTpoeHue BemecTtsa. Monenu atromos TomcoHa,
Pezepdopna, bopa. lyanusm snexkrpona. CooTHomeHue HeonpeneneHHoctH I eitzendepra.

Jlexyus

Ctpoenue atomoB u MoJiekys. KoaneHnTHas cBsA3b B cBete TBC, coBpeMeHHbIE TeOpuu
XUMHUYECKON CBSI3H.

Jlexyus

IMonsipHass ¥ HeEMONSApHAS XUMHYECKas CBsI3b, JOHOPHO-aKLENTOPHAas W BOIAOPOAHAsS
CBsI3b. MOJIEKYJISIpHBIE CHEKTPbl M MEXMOJEKYJSIPHOE B3aumMonehcTBue (cuibl Ban-mep-
Baanbca).

Jlexyus

[Monsipuzanmst Mosekys. MosbHast pedpakuusa. OnpeneneHuss MONBHON pedpakuuu o
Makcsemny, naeHTH(pUKaLNs OPraHUIeCKHUX BELIECTB MO X MOJIBHOH pedpakiuu.

Jlabopamopnwie pabomut

Jlabopamopnas paboma. BBegeHne B NPAKTHKYM, TeXHHKA 0€30MACHOCTH.
Omnpeaenenue peppaxkuun

OrnpeneneHue TIJIOTHOCTH HCCIENYyEMBIX BELIECTB C IIOMOLIBI0 MHKHOMETPOB.
Omnpenenenue kod3(pPUIMEHTOB MPETOMIICHHS] HCCIENyEMBIX BEINECTB Ha pedpakToMeTpe
AG6e. Pacuer skCIepUMEHTANBHOTO 3HaUeHus pedpakunn. UneHTndukanms nccie1oBaHHbIX
BELLECTB.

Jlabopamopnas paboma. ®oTOKOIOPUMETPHUS

OnpeneneHne ONTHYECKOW TIUIOTHOCTH Oy(depHBIX pacTBOpoB C  100aBKOH
¢denondranenna B 3asucumoctu oT pH cpenbl mpu momomu ¢orokonopumerpa. Pacuer
CTEIMEeHU TUCCOLMALMU HHAUKATOpa, ONpeesieHne KOHCTAHThI IUCCOLMALMU HHNKATOpPA.

Jlumepamypa: [1], [2], [5]

Paszpen 2. Xumuyeckasi TepMOAHHAMHKA

Tema 2: IlepBoe u BTOpoe Hauan0 TepmoanHamMukHu. [lonsaTue 00 IHTpONIUMN

Jlexyus

Ilonarue cucremsl. I'omoreHnHas, rereporennas cucrema. M3onuposaHHasi, 3akpbiTas U
oTkpbiTasi cucrema. CocrosHue cucrembl. Ilapamerpsr cucremel. TepMonuHamuyeckue
¢bynkunu. BrHyTpeHHsst sHeprus. OHTpomus. OHTtanbmnus. OJHeprus I 'uGbca. Dueprus
I'enpmronsua. Ilepsoe Hauano TEPMOAVMHAMUKY U CIEACTBUS U3 HETO.

Jlexyus

ITonsitue 06 saTponuu. CamonponsBonbHbIe mponecchl. [Tonstre 06 sneprun ['ndbca.
Hamnpaenenne XuMHUECKUX peakuuil. XUMUYECKHH NMOTEHIHAT U OOIIHe yCIOBHS PaBHOBECHUS
cucrteM. TepMonnHaMuyecKkasl TEOpUsi XUMUYECKOTO CPOJICTBA.
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Jlexyus

[IpuMmeHeHne BTOPOrO Havala TEPMOAMHAMUKM K XUMHUYECKHUM mpoueccam. Pacuer
BEPOSITHOCTH TPOTEKAHUS XHUMUYECKHX PEAKIHH B PA3JIMYHBIX YCIOBHAX IO BEIMYHHE HX
n300apHO-U30TEPMHUUECKOTO MOTEHIHANIA.

Jlabopamopnvie pabomut

Jlabopamopnas paboma. Mlonapumerpust

OmnpeneneHue yria BpalleHUs] IUIOCKOCTH TMOJSPH3ALNH PACTBOPOB Ha MOJSIPUMETPE.
Pacyer BenMUWMHBI YAENBPHOTO  BpAIEHUs HUCCIENOBAHHBIX  pacTBOpoB. lloctpoenme
KaJTHMOPOBOYHOTO TpaduKa U ONpeneseHue KOHLIEHTPAUY B KOHTPOJIBHOM PacTBOpE.

Jlabopamopnas paboma. IloreHunoMeTpust

OmnpeneneHne BOJOPOIHOTO MOKA3ATENs PACTBOPOB CJAOBIX M CUJIBHBIX 3JIEKTPOJIUTOB C
nomompto pH-mMeTpa co cTeknsHHBIM  3JiekTpomoM. Pacder cremeHM —IUCCOLMALINN
3JIEKTPOJIUTOB, OMpEIENeHHe 3aBUCHMOCTU CTENEeHHW AUCCOLMALMM OT KOHLEHTPALMH U
temneparypsl. OnpeneneHne CTENeHH THAPOJHM3a COJNeH B 3aBHCUMOCTH OT KOHLEHTPALMH U
TeMmreparypsl. Pacduer KOHCTAaHT AUCCOLMALIMK U TUAPOJIN3a JIsl HCCIEJOBAHHBIX BELIECTB.

Jlumepamypa: [1], [3], [4]

Pazgen 3. ®a3oBoe paBHOBecHue

Tema 3: IlonaTHe 0 KOMIOHEHTaX, (a3ax, OJAHOKOMIOHEHTHbIe H
MHOTOKOMIIOHEHTHbIE CHCTEeMbI

Jlexyus

CsolicTBa  pacTBOpPOB, Kak MHOTOKOMIIOHEHTHBIX  cUCTeM. PaBHOBecus B
OTHOKOMIIOHEHTHBIX cucTeMax. TepMoanHaMu4deckre cBoicTBa pacteopos. [Ipasuio I'udbca.

Jlexyus

PaBHOBecHst B 1ByX()a3HBIX JABYXKOMIIOHEHTHBIX CHCTEMAax, CIIOCOOBI BBIPAKEHUS
KOHLIEHTpaLUu pacTBOPOB. PacueTrl o onpeaeneHno KOHLEHTPpalul pacTBOPOB.

Jlexyus

CocraB napa pactBopoB. 3akoHbl KoHoBanosa. Tpu Tuna qByXKOMIOHEHTHBIX CHCTEM.
Ileperonka AByXKOMIIOHEHTHBIX CMECEH, a3€0TPOIHBIE CMECH.

Jlexyus

OcHoBHBIE (pakTOpBl paBHOBECHS. PaBHOBeCHs B TPEXKOMIIOHEHTHBIX CHCTEMaXx.
Xumnueckoe pasHosecue. [Ipunnun Jle-Iarense.

Jlabopamopnwie pabomut

Jlabopamopnas paboma. 3akoH pacnpeaeneHust

OnpenesneHyue oNTUUECKOH IUIOTHOCTH PacTBOPOB B CHCTEME HOM — BOJA U HOJ — TOIYOJI.
IToctpoenue kannMOpOBOUHBIX TpadUKOB IJISI MCCIEAOBAHHBIX CHUCTEM. DKCTPaKLUs Homa u3
CHCTEMBI O] — BOJIa C TOMOIIBIO TOJIyOJIa M BEIYUCIIEHUE KO3(PPHUIIHEHTA pacTIpeeeHusI.

Jlabopamopnas paboma. Kpnomerpus

Oznakomnenne c¢ TepmoMeTpoM bekmana. OmpeneneHue TemmnepaTypbl 3aMep3aHus
pactBoputens. IIpuroToBiaeHne pacTBOPOB HEIJIEKTPOJIHUTA, CIa0OT0 U CHIIBHOTO 3JIEKTPOJIUTA,
onpezesieHue TeMmIepaTypbl MX 3aMmep3aHus. PacdyeT MOJeKyJsSpHOH Macchl HE3JEKTPOJIUTa U
CTEMNEeHU JUCCOLUALINH 3JIEKTPOJIUTOB.

Jlumepamypa: [1], [2], [3]

Pazgen 4. Xumnueckasi KHHeTHKA

Tema 4: OcHoBHBbIE 3aKOHBbI KHHeTUKH. [IOHATHE 0 TOMOreHHBIX H IreTepPOreHHbIX
peaxkumsix. Tunsl kaTanusza

Jlexyus

®dopmanbHas KUHETHKA. Teopun XuMHU4eckod kuHeTuku. Teopus akrusauuu. Kuneruka
CJIOKHBIX, TOMOT€HHBIX, ()OTOXHUMHYECKHX, [ETTHBIX U TeTEPOTeHHBIX PEaKIIUN.

Jlexyus



I'omorennslii karanmu3. @OepMEHTATUBHBIA KaTamu3. AACOpOLUS W TeTEePOreHHBIN

katanu3. Karamusatopsl obparaoro neiicteust (MHruOuTopsl). [IpuHIun neicTerus HHruOUTOPOB.
Jlabopamopnvie pabomut

Jlabopamopnas paboma. OnpeneeHue KOHCTAHTBI CKOPOCTH PeaKIHu

ITpurotosnenue paboduero pacTsopa pearupyrommx BemecTs. OmpeneileHne MeTOIOM
TUTPOBAHMS KOJMUYECTBA MOJIEH MCXOIHBIX BEIIECTB, BCTYIHMBIINX B PEAKIUIO 32 ONPEIEICHHBIC
NPOMEXKYTKH BpeMeHH. Pacder KOHCTaHTBI CKOPOCTH pEakLHH, TIOCTPpOeHHEe rpaduka
3aBHCUMOCTH KOHLIEHTPAIIMH UCXOIHBIX BEIIECTB OT BPEMEHHU PEaKIUii.

Jlabopamopnas ~ paboma. OnpenesieHHe H303JeKTPUYECKOH TOYKH  0eIKOB
IIpurorosnenne OydepHbIX cMecell co craHmapTHBIM 3HaueHueM pH. Buecenme B OydepHbie
CMECH pacTBOpPOB aibOyMHHA, JKelaTWHA M Ka3zewHa. OmnpeneneHWe CTENEHH MYTHOCTH
MIOJIYYE€HHBIX PACTBOPOB B 3aBUCHMOCTH OT BPEMEHH BBIIEPKKH.

Jlumepamypa: [1], [2], [3]

6 cemecTp

Pa3ngen S. OcHoBHBIE CBOICTBA KOJJIOWIHBIX CHCTEM

Tema S5: Kuaccudukaunusi KOJJIOMAHBIX CHCTEM, HMX OTJHMYHEe OT HCTHHHBIX
pacTBopoB

Jlexyus

OCHOBBI KOJUTOMIHON XUMHHU. JlucniepcHble cUCTeMbl M MX Kjiaccudukanms. Cucrema ¢
KUIKOH W razoo0pasHoil aucniepcHoi cpenoi. 3omm. CycrneH3uu. DMyJIbCUH, TIEHBl U MaCThL
Munesnoodpazopanre. OOmue CBOWCTBA KOJMJIOMAHBIX cucTeM. OnTHueckue SIBJICHUS B
auCTiepcHbIX cucteMax. CTpyKkTypooOpasoBaHie B KOJJIOUAHBIX CUCTEMAX.

Jlexyus

Bunbl  ycTOMYMBOCTM  KOJUIOMAHBIX CHUCTeM. TepMOAMHaMM4YeCKHE KHHETHYECKHe
(bakTOpBI arperaTUBHOMN yCTOMYUBOCTH. METONBI MOTYyYEHHSI KOJUIOMIHBIX CHCTEM.

Huddysus, nuanus, cemuMeHTanusi B AUCIIEPCHBIX CHCTEMaX. DJIEKTPUIECKUE CBOWCTBA
KOJUIOUTHBIX CHCTEM — 3JIEKTPO(OpPE3 U 3JIEKTPOOCMOC.

Jlexyus

CseropaccesHue B KoJulouaHbIX cuctemax. Konyc Tunpansa. SIBneHue omnajecLieHLUU.
ITornomeHue cBera B KOJJIOUAHBIX cucTemMax. Mcrnonb3oBaHue ONTHYECKUX CBONCTB KOJUIOMAOB
B QHAJIMTUYECKUX METOMaX.

Jlabopamopnwie pabomut

Jlabopamopnas paboma. 1loy4eHHe KOJJIOUIHBIX CHCTEM

[Tonyuenne ruapo30Jeli METOAOM MEXAaHHMYECKOro JAUCIEPTHPOBAaHUS C A00aBKOH
noHusuteneil Teepaoctu. Ilomydyenue 3omeit meronoM usmueckoi koHaeHcauuu. I[lomydenne
TUAPO30J1€1 METOAOM XUMHUYECKONW KOHJICHCALUH.

Jlabopamopnas paboma. OnTu4yecKkHe CBOHCTBA IHUCIEPCHBIX CHCTEM

[IpuroroBnenne pabouMx CyCHeH3WH pa3aMYHONW cTeneHu MyTHocTH. Omnpenenenue
ONTUYECKOH IJIOTHOCTH PAacTBOPOB C PA3MYHON KOHLEHTpauued nucrepcHod ¢aspl. AHamm3
MOJIUAUCTIEPCHBIX CUCTEM METOJOM KacaTeIbHbIX.

Jlumepamypa: [1], [5]

Pazgen 6. IloBepxHOCTHBIE SIBJICHUS

Tema 6: Ilpoueccsl Ha rpaHume pasaena aByx ¢as3. AacopOumsi, KoaryJsiuusi
KOJIJIOWIHBIX PACTBOPOB.

Jlexyus

IToBepxHOCTHast dHeprusi Ha TpaHule pasgena ¢a3. TepMoauHaAMUKA TOBEPXHOCTHBIX
siBieHud. ApncopOumsi. AncopOIusi Ha TIAJKUX TOBEPXHOCTAX W MOPUCTHIX ancopOeHTax.
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA U aACOPOLIHS.

Jlexyus



CmaunBanme W KanwuipHble siBleHHs. [loBepxHOCTHOE HaTspkeHue. KammisipHas
KOHIeHcauus. Anre3ust U cMaunBaHue. CMaunBaHue TBEPHBbIX Tel. YpaBHeHue PpeiHminxa.
Honoobmennast ancopOumsl.

Jlabopamopnvie pabomut

Jlabopamopnas paboma. Koaryasiuusi KOJJIOHIHBIX PACTBOPOB

[IpuroroBnenue 307 THApPOKCHAa kene3a. Koarymsmust 307 THAPOKCHOA Kele3a
pacTBOpaMH 3JIEKTPOJIUTOB PA3IMYHOW KOHLEHTpalH. Pacdyer BETMUMHBI MOPOra KOaryJsiiuu
111 UCCIIEIOBAHHBIX 3JIEKTPOJIUTOB.

Jlumepamypa: [1], [5]

Pasznen 7. MukporereporeHHbleé CHCTEMBI

Tema 7: Ioaykoanouasl. Knaccudgukanusi MUKporeTreporeHHbIX CHCTeM, HX
CBOICTBA

Jlexyus

JIBOWHOW »3JIeKTpHUecKHil ciaol. MexaHusMbl 0o0pa3oBaHMA W CTPOEHUS JIBOHHOTO
SJIEKTPUYECKOTO CJIOsl. DJIEKTPOKMHETHUUECKHE SIBIEHUS. DJEKTPOKMHETHUYECKUNH MOTEeHLUAIL.
YcroiunBocTe aucnepcHeix cuctem. Koarymanusa 3oneil. JIMOTpOnHbIE psiAbl 3JIEKTPOJUTOB.
Crabunm3anus KOJJIOUAOB.

Jlexyus

Bunbl MukporeTeporeHHbIX CHCTeM WX oOmue cBoiicTBa. Pojb cenuMeHTaluud B
YCTOHYMBOCTH MMKPOT€TEPOTe€HHBbIX cucTeM. Mpblla U IOBEPXHOCTHO-aKTHBHBIE BELIECTBA.
Cunterndeckne Moromue cpeacrsa. Kiaccudukaums MUKpPOreTepOreHHBIX CUCTEM IO pa3Mepam
4aCcTHLL.

Jlexyus

Metonpl aHanmM3a MHKpOreTeporeHHbix cucteM. CycneH3uu, HuX CTaOmIu3ars.
Omynbcuu 1-oro u 2-oro tumna. Crabmmusanust ¥ paspylLIeHHue 3MyJbcuid. Buabl asposolnei,
MeTO/bI OOPBOBI C A3PO30IISIMHL.

Bs3koCTh KOIOMAHBIX CUCTEM. /[IMHaMu4Yeckas U KMHeMaThudeckasl BA3KOoCTh. [loctymnar
HetoToHa. 3aBUCHMOCTD BSI3KOCTH OT KOHLIEHTpaLMK U TemnepaTypbl. CTpYKTypHast BI3KOCTb.

benkn xak komnoupsble cucteMel.  CTpykTypa OenkoB, uX aM(pOTEpPHOCTb.
UzoanexTpudeckast Touka OenkoB. Breicannpanne O0enkoB M3 BOAHBIX pacTBOpoB. Koauepsauus
OenxoB. Ponb K0aLepBaToB B TEOPHH O 3aPOKACHUH JKU3HH.

Jlabopamopnwie pabomut

JlaGopaTopHas padora. Ba3kocTh KOJJIOHAHBIX PACTBOPOB

Ilpu nmomomu suckosumerpa BIDK-2 onpenenuTs BS3KOCTB pacTBOPOM THAPOKCHIA
JKee3a M JKeNaTHHA pAas3IM4HOM KOHLEHTpauuu Npu KOMHAaTHOM Temmeparype. Ilosroputs
onpenenenue npu Temneparype S50°C. PaccuurtaTh BENUYMHY KUHEMATHUYECKOW BSI3KOCTH
PacTBOPOB U ONPEAEIUTD €€ 3aBUCUMOCTb OT KOHLIEHTPALUU U TEMIIEPATYPHL.

JlaGopaTopHas padora. OuncTKa KOJIOHAHBIX CHCTEM

IIpuroToBUTH CONEBOM pacTBOp OesKa M MPOBECTH €ro OYMCTKY METOJOM THANIN3a MpU
pasnuyHeIX Temmeparypax. IIpoBecTn O4MCTKY C MCHOJB30BaHHUE 3JIEKTPOAOB U MOCTOSHHOIO
ToKa. CpaBHUTH CTETIEHb U CKOPOCTb OYMCTKH PA3JIMYHBIMH METOINAMH, CIENaTh BbIBOA 00 MX
s pexTuBHOCTH.

Jlumepamypa: [1], [5]

S YueOHO-MeTOAHYECKOE 00ecTieueHHe /11l CAMOCTOSITeIbHOI padoThbl 00y4aromIuXCcs
5.1. Bueayoumopnas camocmosmeibHas paboma cmyoenmos
B nenom BHeaynuTOpHast caMOCTOsITeNbHAsi padoTa CTyA€HTa IpH HU3YYEHHH Kypca

BKJIIOUYAET B ce0s1 CIAYIOIMKE BUIBI PadOT:
— popaboTka (M3y4eHHe) MaTepUaIOB JICKIIHA,
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— YTeHHE 1 MPOpadOTKa PEKOMEHIOBAHHON OCHOBHOMW M JTOTIOJIHUTEIbHON JINTEPATYPBI,

— IMOATOTOBKA K JJAOOPATOPHBIM 3aHSITHSIM;

— MOMCK | MpopaboTKa MaTepuaoB u3 MHTepHET-pecypCcoB, HAYUHBIX ITyOIUKALHIH;

— IMOATOTOBKA K 3aIIUTe Ja0OpaTOPHBIX PadoT;

— MOATOTOBKA K TECTHPOBAHUIO, KOHTPOJIBHBIM padoTam;

— MOATOTOBKA K TEKYIEMY U UTOrOBOMY (TIPOMEXKYTOUYHASI aTTECTALHSI) KOHTPOJIFO 3HAHHIH
M0 JUCLUILINHE.

OcHOBHast A0 CaMOCTOSITENIbHOW paboThl CTYAEHTOB MPHUXOAUTCS HA IOATOTOBKY K
71a0opaTopHbIM padoTaM M UX 3aIMUTe, TEMATHKA KOTOPBIX MOJHOCTBIO OXBATHIBAET COAEPIKAHNE
kypca. CamocrositenbHast paboTra MO IMOATOTOBKE K JaOOPAaTOPHBIM padoTaM M UX 3alIHTe
NpeArnoiaraeT yMeHne padoTaTs ¢ NepBUIHON HHPOPMALIHEH.

Camocmosimensuas paboma no 6cem pazoenam OUCYUNIUHbL:

PabGora ¢ KOHCIEKTOM JIEKIMH ¥ PEKOMEHIOBAHHOH JHUTEpaTypoil (OCHOBHasA U
JOTIOTHATETbHAST).

ITonroroBka MaTepraioB K KOHTPOJIBHOMY OIMPOCY IO U3YYEHHBIM TeMaM, JJabopaTOPHBIM
3aHATUSM, TECTOBBIM IMPOBEPKAM 3HAHMH, 3ammuTe JadopaTopHbIX padoT, HANMHUCAHHIO
KOHTPOJIBHBIX pabOT, AWaloraM ¢ MperofaBaTeleM M yYaCTHUKAMU TPOBEPKH 3HAHUN TIO
paszenam TUCLUILIUHBL.

6 @doHA OLEHOYHBIX CPEACTB AJsl MNPOBEACHHS NPOMEKYTOYHOH ATTECTALMH
00y4YaOIIUXCS M0 JUCHHUIJINHE

@DOHJ OLICHOYHBIX CPENCTB ISl MPOBEACHUS MPOMEKYTOYHON aTTeCTAlUU O0yUYarOIIUXCsI
no nuciuIuinHe «Du3ndeckasi U KOJUIOWIHAS XUMHUS MPENCTABIIEH B MPWIOKEHUH K pabdoueit
mporpaMMe TUCUUIITHHBI U BKJIFOYAET B ceOst:

— TepeYeHb KOMITIETEHIIUH C YKa3aHHEeM 3TAroB MX (POPMHUPOBAHUS B MPOLECCE OCBOCHUS
00pazoBaTeNbHON NPOTPAMMET,

— OMHCAaHUE TIOKAa3aTeNied U KPUTEPUEB OLIEHUBAHMS KOMIETEHIUN Ha Pa3IUYHBIX 3Tarax
ux (hOpMHUPOBAHMSI, ONTUCAHUE IITKAJT OLICHUBAHMS,

— TUIOBbIE KOHTPOJIbHBIE 3aIaHUSI WJIM MaTepUasbl, HEOOXOMUMBbIE IS OLIEHKH 3HAHUM,
YMEHHH, HABBIKOB W (WJIM) OMbBITA NEATEIBHOCTH, XapaKTePU3VIOMMX 3Tarbl (GOPMUPOBAHUS
KOMIITEHIIHIA,

— METOAMYECKUE MATEpPHUaJIbl, OMPEAENAIONIINE MPOLEAyPbl OLEHUBAHMS 3HAHUM, YMEHUM,
HAaBBIKOB ¥ (WMJIM) ONBITA JESTENIbHOCTH, XapaKTePU3YIOMHMX 3Tambl  (HOPMUPOBAHMUS
KOMIIETEHITHIA.

Bonpocsl 111 npoBeaeHHs MPOMEXKYTOYHOI ATTECTALMH 0 AUCHUILIHHE (S cemecTp)
1. OcHOBHBIE METObI (PU3NIECKOH XUMUHL.

2. YueHue 0 CTpOEHUH BELIECTBA.

3. Mopnenu atomos TomcoHna, Pesepdopaa, bopa. Jlyanusm syiekTpoHa.
4. CtpoeHue aTOMOB U MOJIEKY L.

5. KosanenTHas cBs3b B cBeTe TBC.

6. Pa3HOBUIHOCTH XUMHYECKOU CBSI3H.

7. JloHOpHO-aKLeNTOpHAst U BOAOPOAHAS CBS3b.

8. MonekynsipHbIe CIEKTPBI U MEXMOJIEKYJISIPHOE B3aUMOAEHCTBHUE.

9. [Monsipusanust MOJIEKYJI, MOJTbHASI pedpaKIIus.

10. OCHOBBI XUMUYECKOHN TEPMOJUHAMUKU.

I1. [TepBoe Ha49aO TEPMOIUHAMHKH, IOHATHE 00 SHTPOITHH.

12. BTtopoe Havyano TepMOgUHAMUKH, TIOHATHE 00 SHTPOITHHL.

13. IIpumenenune BTOpOro Havyana TEPMOJAUHAMUKN K XUMUYECKUM IPOLIECCAM.
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9 MeToauueckne yKazaHus AJisl 00y4AKLIUXCS M0 OCBOEHHIO TUCIHILINHBI

MeTOI[I/IKa npenogaBaHviss AUCLHUIIIMHBI MPEANIOIAra€t 4YTCHUE .]'IeKL[I/II\/'Ij MPOBEACHUE
J'Ia60paTOprIX 321H$ITI/II\/'Ij IPYNIOBBIX W HWHAWBUAYAJIbHBIX KOHCY.]'IbTaL[I/Iﬁ 10 OTACJIIBbHBIM
BOIpPOCaM AMCUUILIMHBL [IpenycMoTpeHa camocTosTeNnbHasi padoTa CTYyOEHTOB, a TakKxke
MPOXOKACHUEC ATTCCTALIMOHHBIX HUCHBITAHUNU HpOMe}KYTOqHOﬁ aTTeCTALUN.

Ha nexkumsax paccMaTpuBarOTCs KOHLENTYaJbHBIE BOMPOCHI (U3NYECKOH M KOJUIOWIAHOM
XUMHH. CTPOCHUEC BEIICCTBA U XUMHUYECCKAA CBA3b, XUMHUYECCKAA TCPMOAMHAMHKA, (1)a30Boe
PaBHOBECHUEC, XUMHNYECCKAasd KUHETHKA, CBOICTBA KOJUIOUJAHBIX CUCTEM, MMOBCPXHOCTHBIC SABJICHUS,
MUKPOT€TCPOr€HHBIC CUCTCMBI.

Lenbto mpoBemeHUs! Ja0OPATOPHBIX 3AHATHI SIBISETCS 3aKperUIeHHe TEeOPETUYeCKUX
3HAaHUU CTYACHTOB, IIOJYYCHHBIX HWMH B XOA€ MH3YUCHUA OUCHUILJIMHBI Ha JICKOUAX U
CaMOCTOSITENIbHO. 3aHsTUSl J1TaDOPaTOPHOTO THIMA BKIIHOYAIOT B Ce0sl CIEOyOL[He 3Tarbl
U3y4YeHUE TEOPETHYECKOi YacTu JabopaTopHO paboThl; KOHCIIEKTUPOBAHUE XOAA BBINOJIHEHHS
nabopaTopHoii paboOTBI M TpPOBENEHHWE €€ OSKCIePUMEHTANIBbHON YacTH, BBIMOJHEHUE
HEOOXOIUMBIX pacueToB; oopmileHHe OT4eTa O MPOAENaHHON padore; 3amura JadopaTOpHON
pa60TbI. I[J'If[ IIOATOTOBKU K 3aHATUAM na6opaTopHoro TUIIA YW 3alUThl BBIIIOJIHCHHBIX
7a00paTOpHBIX PadOT CTYAEHTHI BBINOJHSIOT MPOPadOTKY METOAMYECKHX VKa3aHUH TIo
BBIMTOJIHEHUIO  JTa0OpaTOpHO paboTel, yxaensisi ocoboe BHUMAaHHE ILeNsIM U 3a]adam,
TEOPETUYECKOH YacTH WM TOPSIKY BBINOJIHEHUS JaOOpaTOpPHOH palOThI, KOHCIIEKTUPOBAHHE
HCTOYHHUKOB, pabOTy C KOHCIIEKTOM JIEKLIMH, TPOCMOTP PEKOMEHTyEeMOI JIUTepPaTyphl.

HpI/I HU3YUCHUN OUCLUIUIMHBI HUCIIOJNB3YHOTCA MHTCPAKTHBHBIC METOAbL o6yquI/I$[, TAKUEC
KaK:

1. Jlexuus:

— JIEKUMSI-BU3yAJH3aLUs — MoJa4a MaTepuaia OCYIIECTBISIETCS] CPEACTBAMH TEXHUYECKUX
CpEaACTB O6yLIeHI/I$I C KPaTKUM KOMMECHTHUPOBAHUEM ACMOHCTPUPYEMBIX BU3YAJIbHBIX MATCPUAIIOB
(mpeseHTauuii).

2. JlaGopaTopHOE 3aHSTHE:

— TPEHHUHT — MEeTOA OOyuYeHHs M Pa3BUTHs CIIOCOOHOCTEH K OBJAICHUIO AEATENbHOCTHIO
NPOBENEHUs] XUMHUYECKHX JIabOpaTOpHBIX HccienoBaHuil. MHTeHcHBHas pabora BO BpeMs
TPEHHHra MOMOTaeT IOCTUYb BBICOKHMX pPE3yJIbTATOB 3a KOPOTKHH CpPOK, a MOCJIeAyroLasi
CHCTeMa TOCJI€ TPEHHHIOBOTO COMPOBOXKAEHHsS OOeCredyrBaeT HAAeKHOE 3aKperuieHHe
marepuana

- pa60Ta B MaJIbIX rpynmnax — 06ecnqu/IBaeT AKTUBHYH) MO3HABATCIBbHYIO ACATCIIBHOCTDH
oOydJaroIuxcs,  MpeaycMaTpuBaeT  pachpeneieHue  OOS3aHHOCTEH  MEKAYy — HUMH,
HUCIIOJIHUTECIIbHY O u OpTraHu3aTOPCKYHO HWHULIMATUBY, AKTyaJIn3aluio, Kak OIIbITa
CaMOCTOSITENTHON NIEATENIbHOCTH, TaK U COBMECTHOH PalOThI MO BBIMOJHEHHIO JTA0OPATOPHBIX
paboT, dYro corjacyercss ¢ peanusMu TPOPECCHOHATBHOW AEATEIBHOCTH  OyayImux
CIeLUAICTOB.

10 Kypcosoii npoekT (padora)
BeinonaeHne KypcoBoro npoekra (padoThl) HE MPENyCMOTPEHO YUEOHBIM TIAHOM.

11 Ilepeyenr MHPOPMALMOHHBIX TEXHOJIOTHH, HCNOJB3YEMbIX NPH OCYIIECTBJIECHHH
o0pa3oBaTeIbHOTO Mpolecca MO AUCUHILUIMHE, BKJIKNYAs MepedyeHb MPOrpPaMMHOIO
olecreyeHust 1 HHPOPMALTHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv UHPOPMAYUOHHBIX MEXHONOZUIL, UCHOIBIYEMBIX HPU OCYULECMB/ICHUU
obpazosamenbHo20 npoyecca

— BIIEKTPOHHBIE 00pa30BaTENbHBIC PECYPCHI, MPENCTABIEHHBIE B 1. 8 pabovei MporpamMmsl,

— UCIOJIb30BaHUE CANI-NPE3CHTALNM,

— UHTEPAKTHBHOE OOIIEeHHE C O0y4aroIUMHUCS W KOHCYJBTHPOBAHHE ITOCPEACTBOM
3JIEKTPOHHOM MOYTHI.
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JlonoHeHHsI U U3MEHEeHHUsI B padoyeii nporpamme

JlonoHeHHsI M U3MeHEeHHUsI B pa0oyeii mporpamme 3a / y4eOHbIil rog

B pabouyro nporpammy no aucruruinHe «@usndeckasi v KOJUIOUIHAS XUMHUS IS HATPABJICHHUS
noarotoBku 19.03.01 «bHOTEXHOIOrUsI» BHOCATCS CAEAYIOLINE JOMOJTHEHNUS U U3MEHEHUS .

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxuocTh, @.M.O., mognuce)
Pabouast mporpaMma nepecMoTpeHa 1 0100peHa Ha 3acenaHuu Kadeapsbl
«_ » 202 r
3asenyrouuii kadenpoit

(moamuce) (®@N.0)
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