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1. Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ mo JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU peE3yJdbTaTaMHU OCBOCHUSA 06p330B3TeJ’[LHOI7I MMporpaMmmbl

(c opuenmayueu Ha Kapmvl KOMNEMeHYuUlL)

B pesynbraTe ocBoeHust 00pa30BaTeIbHOM MPOrPaAMMBI 00yJArOIIHIACS TOJIKEH OBJIAICTh
CIICTYIOIIUMHU pe3yabTaTaMH O0yICHHUS 110 JTUCIUILITHHE:

Kareropus ®opmupyemast Kox u HamMeHOBaHuUe Pe3yabTaThl 00yueHus no
(prﬂﬂa) KOMIIETCHIIUA (C HHAUKATOPA T0CTUKCHUS AUCHUIIJIUHE
KOMl'leTeHIII/[ﬁ YKazaHnuem KOI[a) KOMIIETCHIINU
(npu
HaJIU4YUHU
OIIK)
OIIK-1 Coocoben OIIK-1.1. CucremaTtusupyer u 3HaTh: TEOPETUUECKUE OCHOBBI
AHAIIM3UPOBAT, AQHAJIM3HUPYET Pe3yNIbTaThI 0a30BbIX XUMHUYECKUX AUCITUILINH
XUMHYECKHUX IKCIICPUMEHTOB, YMeTh: peniath TUIIOBbIE y4eOHbIC
Oobuenpodecc | UHTEPIPETUPOBATH U y y
HaOJI0IeHNH, I3MEPEHHH, a TaKKe | 3aJadl 10 OCHOBHBIM (0a30BbIM)
HOHAJIEHBIC 0000611aTH pe3yJIbTaThI PACUETOB CBOHCTB XMMHYECKUM JIUCIHILTHHAM
HaBBIKHN PE3YIbTATHI BCIICCTB U MaTCpHaJIOB Bnanerp: HaBbIKAMU pa60T1)1 C
IKCIIEPUMEHTATBHBIX Y4eOHOMH TUTEpaTypOi 1o
¥ PaCUETHO- OCHOBHBIM XUMHUYCCKHM
TECOPETUYECCKUX AHCTHATLTHAM
p . OIIK-1.2. [Ipennaraet YMeTb: BBINOMHATh CTAaHJAPTHBIE
paboT XMMHYCCKOi MHTEPIIPETAIHNIO PE3YIHTATOB neiicTBus (K1accuduKanms
HaIlpaBJICHHOCTU COOCTBEHHBIX SKCIIEPUMEHTOB H BEILIECTB, COCTABJICHUE CXEM

PacUeTHO-TEOPETHUECKUX PaboT C
HCIIOJIb30BAaHUEM TEOPETHYECKHX
OCHOB TPaJHULMOHHBIX 1 HOBBIX
pa3zienoB XUMUH

MPOLIECCOB, CHCTEMATH3ALIHUSI
JAHHBIX U T.I1.) C YUETOM
OCHOBHBIX ITOHSITHH M 0OLIMX
3aKOHOMEPHOCTEN,
(hopMymHpyeMbIX B paMKax
0a30BBIX XUMHUYECKUX TUCIMILINH

OIIK-1.3. ®opmynupyet
3aKJIFOYEHHS U BHIBOIBI 110
pe3yabTaTaM aHajJu3a
JUTEPaTYPHBIX JaHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX
U pacuyeTHO-TEOPETHIECKUX paboT
XHMHYECKOH HalpaBJIeHHOCTH

YMeTh: BBIONHSTH CTaHJapTHBIC
JercTBHs (Kiaccudukarms
BEII[ECTB, COCTABJIEHNE CXEM
MPOLIECCOB, CUCTEMATH3AIIUS
JAHHBIX U T.I1.) C YIETOM
OCHOBHBIX ITOHSTHIA U OOIINX
3aKOHOMEPHOCTEH,
(hopMyITHpYyEMbIX B paMKax
0a30BBIX XMMHUYECKUX TUCIIMILINH

OIIK-2 Cnocoben
MIPOBOJTUTH
XUMHYECKUI
IKCTIICPUMEHT C
cOOIOICHUEM
COBPEMEHHOTO
obopynoBaHus,
co0ur01ast HOPMBI
TEXHUKHU
0e30MmacHOCTH

OIIK-2.1. Pa6oraeT ¢
XMMHMYECKMMHU BELIECTBAMU C
COOJIIO/ICHHEM HOPM TEXHHUKHU
0€e30IMacHOCTH

3HaTh: CTaHAAPTHBIC METOMBI
MONTy4eHHs1, HACHTU(QUKALIH 1
WCCIIEIOBAHHUS CBOICTB BEILECTB U
MaTepHAaJIOB,IpaBIiIa 00pabOTKH 1
oopMIIeHHS PE3YIIETATOB
pabote1, HopMBI Th

OIIK-2.2. [IpoBoauT cUHTE3
BELIECTB U MAaTEPUAJIOB pa3HOI
TIPUPOJIBI C UCTIONH30BAHIEM
HMMEIOIINXCS. METOANK

3HaTh: CTaHIAPTHBIC METOMBI
TIONTyYeHHs1, HACHTU(QUKALIH 1
WCCIIEIOBAHHUS CBOICTB BEILECTB U
MaTepHaIOB,IpaBiIa 00paboTKH 1
o(hopMIIeHHST pe3yITbTaTOB
pabots1, HopMbI Th

YMeTh: IPOBOANTH MPOCTHIE
XHUMUYECKHE OMBITHI 110
Tpe/IaraeéMbIM METOTUKaM

! VkassiBaercs Tonbko mis YK u OIIK (npu Hanmamm).




Brnagers 6a30BEIMH HaBBIKAMH
MIPOBENICHIS XUMITYECKOTO
SKCIIEPUMEHTA B OPOPMIICHHUS €T

pE3yabTATOB
OIIK-2.3. [TpoBoAUT CTaHAApTHEIE | 3HATh: CTAHIAPTHBIE METOJIBI
OIlepaLny JUIsl ONpeENeHUs MOYYeHHUS, HACHTH(OUKAIIT 1
XMMHYECKOro U (ha30BOro cocTaBa | MCCIEJOBAHUS CBOWCTB BEILIECTB U
BEIIIECTB M MaTepHaJIOB Ha X MaTepHaoB,IpaBuiIa 00pabOTKU U
OCHOBE o(hopMIIEeHHS Pe3yIbTaTOB

pabotsl, HopMbI Th

YMeTh: MPOBOAUTH MPOCTHIC
XUMHYECKHE OIBITHI 110
npe/IaraéMbIM METOINKAM

OIIK-2.4. [TpoBoauT uccneaoBaHus | 3HATh: CTAaHIAPTHBIE METO/BI

CBOMCTB BEIIECTB U MaTepHralioB C MOJIy4CHUs, I/I}IeHTI/I(i)I/IKaHI/II/I n
HCIIOJIb30BAHUEM CepHﬁHOFO WCCIIE0BAaHUS CBOMCTB BEIIECTB U
Hay4YHOro O60pyZ[OBaHI/IH MaTcpuaiIoB,lipaBuiia 06p360TKI/I u

ohopmIIeHHs pe3yITbTaTOB
pabotbl, HopMbI Th

2. Leab u MecTO AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl

Jucnmmnmaa «KoonaHas XuMus» OTHOCHTCS K 6A30601 YaCTH.
JucuuninHa usydaercs Ha 4 kypce B 8 cemecTpe.

[enp Kypca KOJUIOUIHON XUMHH — 03HAKOMHUTH CTYJICHTOB C OCHOBaMH COBPEMEHHOTO YUYCHUS
O JTUCTIEPCHOM (HAHO) COCTOSIHUM BEIIECTBA, MOBEPXHOCTHBIX SIBJICHUSX B TUCIIEPCHBIX CHCTEMaX,
JaTh MPEICTABICHHE O TEOPETUICCKON M KCIIEPUMEHTAILHON 0a3e, a TAKKEe O MEXAUCIUILTHHAPHOM
XapakTepe U 00 OCHOBHBIX NEPCIEKTHBAX W MpoliemMax 3TOW OOMHUPHOW 00JIacTH XUMHUHU. 3aJauu
Kypca — JIaTh 4ETKOE IMpEJCTaBlicHHEe O (DYHIAMEHTAIBHBIX TEOPETHYECKUX M IKCIICPUMEHTATBHBIX
OCHOBaX KOJUIOMJHOH XHMHU B €¢ COBPEMEHHOM COCTOSIHUM, a TAaKKe MMOHMMaHUE TPUPOJIBI U
MEXaHM3MOB MPOIECCOB, MPOTEKAIOIINX B MUKPOT'€TEPOTCHHBIX CUCTEMAX.
J11s1 OCBOCHHS TUCIUILIMHBI HEOOXOIUMBI KOMIIETEHIIMH, CPOPMUPOBAHHBIC B paMKaX U3yUCHUs
CIICAYIOIIMX TUCIIUILIIIH:

b1.b.05 DKOHOMHKA
b1.b.06 Marematunka
b1.5.09 dusuka
b1.b.10 Heopranuueckas xumus
b1.b.11 AHaJIUTUYECKAsT XUMUSI
b1.b.12 Opranuueckast XUMUs
b1.b.13 dusznyeckas XuMus
3. Coaepsxkanue padoueil nporpaMmmsbl (00beM JMCIHUIIIMHBI, THIIBI 1 BUJbI y4eOHBIX

3aHATHI, y4eOHO-MeToAnYeCcKoe o0ecreYeHrne CaMOCTOSITeIbHOM PadoThl 00y4arOIINXCs)
Coneprxanue padoueil mporpammsl npejacranieHo B [Ipunoxenun Ne 1 .
4. DoH/1 OLICHOYHBIX CPEACTB N0 AMCHHUILINHE
4.1. IlepeyeHb KOMIETEHIHH € yKa3aHHeM 3TanoB MX (GopMHpOBaHHMs B Ipouecce OCBOCHUSA

o0pasoBatenbHOM mnporpamMmbl. OmnmucaHue mnoOKasaTejJed M KpPHUTEpHeB OLECHHUBAHUS
KOMIIeTEeHIHIl Ha Pa3IMYHBIX ITaNax uX (popMUPOBaHUSI, ONMCAHME KA OLlEeHUBAHUSA




Koa u popmynupoBka KoMIeTeHUMH

OIIK-1 CnocobeH aHanM3uUpoOBaTh, HHTEPIPETHPOBATH M 0000IIATh PE3YNIbTAThl IKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETHYECKUX PAaOdOT XUMHUECKOM

HaIpaBJICHHOCTH.
Kon n PesyabTaTsl Kpurepuu onieHrBanus pe3yapTaToB 00y4eHHUsI
HAHMMEHOBaHUe 00yuyeHus1 Mo
HHAUKATOPA AUCHMILINHE 2 3
AOCTUKEHM S («Heynosnets (<Y IOBICTBOPHTEIbHOY) 4 («Xopo1oy) 5 («OTnaHO»)
KOMIIeTeHIIHU U OPHUTEIIBHOY)
OIIK-1.1. 3Hatb: Teopetndeckue | 3arpyanserca | Mmeer npencraBnenue o | MImeer npeacrasinenue o | Mimeer yeTkoe, LEIOCTHOE
Cucremarusupyer u OCHOBBI 0a30BBIX B COJICpKAaHUU OTACTBHBIX | COACPKAHWU OCHOBHBIX | TIPEICTABJICHHE O
aHATN3UPYET XUMUYECKUX OTIPENIeTICHUN | XUMUYECKUX JUCITUTUINH, | YI€OHBIX KyPCOB 10 COJICpYKaHUH OCHOBHBIX
pe3ynbTaThl TUCITUTITAH 0a30BBIX 3HAET TEPMHUHOJIOTHIO, XUMUU, 3HACT XUMHUYECKUX KYPCOB U
XUMUYECKUX MOHATUHN U OCHOBHBIE 3aKOHBI TEPMUHOJIOTHIO, 001X 3aKOHOMEPHOCTSIX
JKCIIEPUMEHTOB, (GOpMYIUPOBK | XUMUU, HO JOMYCKAET OCHOBHBIE 3aKOHBI U XUMHUYECKHX IIPOLIECCOB,
HaOJI0ICHU, € OCHOBHBIX HETOYHOCTH B MTOHUMAET CYIIHOCTh M3Yy4aeMbIX B paMKax
U3MEPEHUH, a TAKXKe 3aKOHOB dbopMynupoBKax 00X OCHOBHBIX XUMUYECKUX
pe3ynbTaThl pacyeToB XUMUU 3aKOHOMEPHOCTEH, JUCLUTIIINH
CBOWCTB BEILIECTB U M3y4aeMbIX B paMKax
MaTepuaioB 0a30BBIX XUMUYECKUX
JUCHUTIIINH
YMeTh: pemarb He ymeer YMeeT pemiath TUIIOBBIE | YMEET penath YMeeT pemiath 3a1a4u
TUTIOBBIC y4eOHbIE 3aaun U3 6a30BbIX KOMOMHHUPOBaHHbBIE MOBBIIIEHHOW CJI0KHOCTHU
3a/1a4y 110 OCHOBHBIM KYPCOB XUMHH 3aaun U3 0a30BbIX 13 0a30BBIX KypCOB
(6a30BbIM) KYpCOB XUMHHU XHUMHUHU
XUMHUYECKUM
JUCHUTIIIMHAM
Bnanets: HaBbIKaMu He Brnaneer Bnaneer HaBbikamMu Bnaneer HaBbIKaMu Bnaneer HaBbIKaMu

paboThI ¢ yueOHOi
JIUTEpPaTypou 1o
OCHOBHBIM
XUMUYECKUM
JMCHUTUIMHAM

CaMOCTOSTEILHOTO
U3YUYCHHSI OTACTBHBIX
pa3zenoB y4eOHO
JUTEPATyPHI MO
OCHOBHBIM XUMHUCCKUM

BOCIIPOU3BEICHUS
OCBOEHHOTO Y4eOHOTO
Marepuaa 1o OCHOBHbIM
XUMHUYECKUM
IUACIUATUINHAM

KPUTHYECKOTO aHAJIN3a
yuebHO# uHpopMaIK 1o
OCHOBHBIM pa3Jienam
XUMUH, GOPMYTUPOBKU
BBIBOJIOB U Y4acCTHsI B




JUCHUIIJIMHAM U
00CYXI€HHSI OCBOCHHOTO
MaTepuaia

JMCKYCCHH T10 Y4EOHBIM
BOIIPOCAM

OIIK-1.2. [Ipennaraer | YMeTh: BBIIOIHSATD He ymeer YMmeer YMeer coCTaBisATh YMeeT porHo3upoBaTh
UHTEPIIpETAINIO CTaHJapTHbIE IEUCTBUSA UHTEPIPETUPOBATH CXEMBI IPOLIECCOB C PE3yIbTaThl HECIOAKHBIX
pe3ynbTaToB (xmaccuduranus pe3yibTaThl HCIIOJIb30BAHUEM 3HAHUU | MTOCIEA0BATEIBHOCTEN
COOCTBEHHBIX BEILECTB, COCTaBJICHUE OTHOCHUTEJIBHO MPOCTHIX | OCHOBHBIX XUMUYECKHX | XMMHUYECKUX PEaKLUH ¢
AKCIEPUMEHTOB U CX€M IPOILIECCOB, XMUMHYECKUX MPOLECCOB | AUCLUMILIINH, HO y4eToM 00IIHX
pac4eTHo- cucTeMaTu3anus C UCIIOJIb30BAaHUEM JIOIIyCKA€eT OT/IEIbHbIE 3aKOHOMEPHOCTEN
TEOPETUYECKUX PabOT | JaHHBIX U T.IL.) C 00IIUX MPEICTaBICHUN U | HETOYHOCTHU U IIPOLIECCOB, U3Y4YaEeMbIX B
C UCIOJIB30BAaHUEM Y4E€TOM OCHOBHBIX 3aKOHOMEPHOCTEH, (bOopMyIUpPOBKE YCIIOBUH | paMKax OCHOBHBIX
TEOPETUYECKUX OCHOB | MOHSTHUH U OOIIMX U3y4aeMbIX B paMKax OCYILIECTBIICHUS TAKUX XUMHUYECKUX AUCLUUTIIINH
TPaJULIMOHHBIX U 3aKOHOMEPHOCTEH, 0a30BBIX XUMHUYECKUX MIPOLIECCOB
HOBBIX Pa3/ieioB (bopMynupyeMbIX B JTUCLUIIIAH
XUMUHU pamkax 0a30BbIX

XUMHYECKHAX

JUCLIMILINH
OIIK-1.3. YMeTh: BBINOTHATH He ymeer YMmeer YMeer cocTaBisATh YMeeT nporHo3upoBaTh
Dopmynupyer CTaHJapTHBIE NCHCTBUSA MHTEPIPETUPOBATH CXEMBI IIPOLIECCOB € PE3yJIBbTaThl HECIOKHBIX
3aKJIIOYEHUS U (knaccuduxanus pe3yabTaThl WCII0JIb30BAHUEM 3HAHUM | IIOCIEA0BATENbHOCTEN

BBIBOJIBI ITO
pe3yJbTaTam aHajin3a
JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX
U pacyeTHO-
TEOPETUYCCKUX padOT
XUMHYECKOM
HAINPABJIEHHOCTH

BEIIECTB, COCTABJIEHUE
CXEM IPOIIECCOB,
cHUCTEMaTH3aIHS
JTAHHBIX U T.I1.) C
Y4ETOM OCHOBHBIX
HOHSITHHA U 00X
3aKOHOMEPHOCTEH,
(bopMyIHpyeMBbIX B
pamkax 0a30BbIX
XUMHYECKUX
TUACIUATUIHH

OTHOCHTEIILHO TIPOCTHIX
XUMHUYECKUX MTPOIIECCOB
C MCIIOJL30BaHUEM
00IIMX IPEICTABICHUN U
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBIX XUMHYECKUX
JUACIUTUIMH

OCHOBHBIX XUMHUYECKUX
JTUCIUILINH, HO
JOITYCKaeT OTCJIbHbBIE
HETOYHOCTH IpH
bopMyITUPOBKE YCIOBHIA
OCYIIIECTBIICHUS TAKUX
MIPOILIECCOB

XUMHYECKUX peakuuil ¢
Y4E€TOM OOIIHNX
3aKOHOMEPHOCTEH
MIPOLIECCOB, N3y4aeMbIX B
pamMKax OCHOBHBIX
XUMHYECKUX TUCIUTUIMH




Kox u ¢popmynupoBka KOMIETEHINH

OIIK-2

Crnioco6eH pOBOIUTH XUMUYECKUN IKCIIEPUMEHT C COOIIOJICHIEM COBPEMEHHOTO 000pYyI0BaHNs, COOIIOIast HOPMBI TEXHUKH O€301TaCHOCTH.

Kon n nammeHoBaHue
HHAUKATOPA
AOCTHKEHUS

KOMIIeTeHIIH U

PesyabTaTsl
00yuyeHus1 Mo
AUCHHILINHE

Kputepun orieHuBaHUs pe3ynbTaTOB 00yIEHUS

2

(«HeynoBneTBOpUTENBHO)

3

4 («Xoporoy
(«Y IOBIETBOPUTETHEHOY) («Xop )

5 («O1an4HO»)

OIIK-2.1. PaGoraeT ¢
XUMHUUYCCKUMHU
BEIIECTBAMHU C
coOI0IeHHEM HOPM
TEXHUKH 0€30ITaCHOCTH

3HaTh: CTaHJapTHBIE
METO/IbI TTOTYICHUS,
UJeHTU(DUKAITIN U
HCCIEI0BaHUS
CBOMCTB BEIIECTB U
MaTepHuasos,
npaBuiia 00paboOTKH

3arpynHseTcs B
ompeneneHur 0a30BbIX

MOHATHH U popMyITHpOBKE
OCHOBHBIX 3aKOHOB XUMUU

Nwmeer npencrasnenue o | Mmeer
COACPpKaHNU OTACIIBHBIX | MPCACTABICHUEC O
XUMHNYECKHX COACpKaHNN
JUCHUIIINH, 3HACT OCHOBHBIX yqe6HBIX
TEPMHUHOJIOTHUIO, KYpCOB I10 XUMHH,
OCHOBHBIE 3aKOHBI 3HaeT

XMMHH, HO JIOITYCKaeT TE€PMUHOJIOTHIO,

HNmeet geTkoe,
IIEJIOCTHOE
MPEJICTaBICHUE O
CoZepKaHNUH
OCHOBHBIX
XUMHYECKUX KYpCOB U
o0mmx

1 opopMIICHUS HETOYHOCTH B OCHOBHBIE 3aKOHBI U | 3aKOHOMEPHOCTSIX
pe3ynbTaToB pabOTHI, dbopMynupoBKax ITOHUMAET CYIIHOCTh | XMMUYECKUX
HopMbl Th 00mmx MPOIECCOB,
3aKOHOMEPHOCTEH, M3y4aeMbIX B paMKax
M3Yy4aeMbIX B paMKaX | OCHOBHBIX
0a30BBIX XUMHUYECKUX
XUMUYECKHUX JUCLUTIIINH
JVCHUTIIINH
OIIK-2.2. TIpoBoauT 3HaTh: ctangaptHeie | He ymeer Ymeer YMeeT coCTaBIISITh YMeer
CUHTE3 BEILIECTB U METO/IbI MTOTY4YEHHUS, WHTEPIPETUPOBATH CXEMBI IPOLECCOB C | IPOTHO3UPOBATh
MaTepuaIoB pa3HOU UICHTU(PUKAITIHT U pe3yNbTaThl HCII0JIb30BAHUEM pe3ynbTaThl
MIPUPO/JIBI C HCCIe0BaHUs OTHOCHUTEIIbHO MPOCTHIX | 3HAHUM OCHOBHBIX HECJIOKHBIX
HCIIOJIb30BAHUEM CBOWCTB BEILIECTB U XUMUYECKUX MPOLIECCOB | XUMHUYECKUX MOCJEeI0BATETLHOCTEN
MMEIOIINXCA METOJIMK | MAaTepuasos, C UCIIOJIb30BAaHUEM JUCLHUILIINH, HO XUMUYECKUX PEAKIUN
npaBuia 06paboOTKH OOIIMX MpeiCTaBIeHU | AOMyCKaeT C y4eToM 0OLINX
1 opopMIICHHUS Y 3aKOHOMEPHOCTEMH, OT/EJIbHbIE 3aKOHOMEPHOCTEN
pe3yNnbTaTOB PabOTHI, M3y4aeMbIX B paMKax HETOYHOCTHU MPH MPOLIECCOB,

HOpMBI Th

0a30BbIX XUMHUYECKUX dbopmynupoBke

HN3YYaCMbIX B paMKax




JTUCHUTIITUH yCIIOBUI OCHOBHBIX
OCYILIECTBIICHUS XUMHUYECKUX
TaKUX MPOIIECCOB JTUCHUTIITNH
YMeTb: IpOBOIUTH He ymeer YMeer NpoBOANUTH OJHO- | YMEET IPOBOIUTH YMeeT BBINOJIHATh
MPOCTHIE U JIBYXCTaUHHBII OJHO- U JIEMOHCTPaTUBHBIE
XUMUYECKUE OTIBITHI CHUHTE3 10 JIBYXCTaIUMHBIN OTIBITHI TIO XUMHHU,
10 TIpeIIaraéMbIM npeajiaraeMoi CHUHTE3 10 OJHO- U
METOJUKaM METOIUKE C BBIXOJOM npeiaraeMomn JIBYXCTaJIMHBIN
LIEJIEBOTO MPOYKTa METOJIUKE C CHUHTE3 10
meHee 50% ot BBIXOJIOM II€JIEBOTO npearaeMoi
3asIBJIEHHOTO B npoaykTa 6oisiee 50% | METOIMKE C BHIXOJIOM
METOJIMKE; aHATN3 OT 3asIBJICHHOTO; L[EJIEBOTO MPOYKTa
MOJTYYCHHOTO BEIIECTBA | HACHTU(PUKAIIUIO U COTJIACHO
OJIHUM M3 CTAaHJAPTHBIX | UCCIICIOBAHHE 3asBJICHHOMY B
MeTo10B. Jlomyckaet CBOWCTB METOJIMKE; TPOBOIUTH
OT/IeJbHbIE OIUUOKH MPU | MOITY4EHHBIX KOMIUIEKCHBIA aHAIIN3
0hOpMIIEHUH MTPOTOKOJIA | BEIIECTB U U UCCIeA0BaHUE
AKCIIEPUMEHTA MAaTepHaIOB. YMEET | CBOMCTB MOJTYYEHHBIX
ohopMISITh BEIIIECTB U
pe3ynbTaThl MarepuaioB. YMeer
AKCIIEPUMEHTA C 0hopMIIATH
HEOOJIbIINM pe3ynbTaThl
KOJINYECTBOM 9KCIIEPUMEHTA B
3aMEe4YaHui COOTBETCTBHUU C
3asiBJICHHBIMU
TpeOOBaAHUSAMHU
Brnagets: 6azoBeiMu | He Bnazmeer Brnageer 6a3oBbIiMu Bnaneer naBeikamu | Brageet HaBbikaMu

HaBBIKAMH
MIPOBECHUS
XUMHUYECKOTO
IKCTIIEPUMEHTA U
opopMIIeHHS ero
pe3yabTaToOB

HaBBIKAMH CHHTE3A,
uAeHTU(DUKAIIH U
M3Y4YEHUs! CBOWCTB
HECJIOJKHBIX BEIIECTB

CHHTE3a,
UJACHTUPHUKALNN U
U3yUYCHMsI CBOMCTB
OTJICJIbHBIX KJIACCOB
BEILIECTB
(Marepuanos),
NPaBUIBHOTO
POTOKOJIMPOBAHUS

CHHTE3A,
UACHTU(DUKAIIH 1
M3Y4YEHUS! CBOMCTB
BEILIECTB U
MaTepuaios,
MPaBUIBHOTO
MPOTOKOJMPOBAHUS
OIBLITOB




OIIBITOB

OIIK-2.3. ITpoBoaut
CTaH/IapTHBIC
OTepaIfu Jist
OIIpe/IeIICHUS
XUMHUYECKOTO U
¢azoBoro cocraBa
BEIIIECTB U MaTepHaOB
Ha UX OCHOBE

3HaTh: CTaHJapTHBIE
METO/IbI TIOJTY4CHHUS,
UACHTU(DHUKAINA U
HCCIIEI0OBAaHUS
CBONCTB BEILIECTB U
MaTepuasos,
npaBuiia 00paboTKu
1 oopMIIeHUS
pe3ynbTaToB paboTHI,
HopMBI Th

3arpynHseTcs B BEIOOpE
METO/Ia MOTY4YEHUs,
UICHTH(PHUKAINN U
UCCIIEI0BAHUS CBOMCTB
YKa3aHHOTO BEIIECTBA, HE
3HaeT TpeOOBaHMI K
0(hOPMIICHHIO PE3YIIHTAaTOB
JKcrepuMeHnTa 1 Hopm Th

Hmeer obiiee
MPEJICTABICHUE O
METO/IaX IMOJTY9ICHUS,
UICHTH(QHUKAINN U
HCCJICIOBAHUS CBOMCTB
OTJCIbHBIX KJIACCOB
BEIIIECTB, MPaBUIIAX
0e3011acHOTO
oOpalieHus ¢ HUMHU U
crocobax
IPEJICTABIICHUS
pe3yIIbTaToOB
IKCIIEPUMEHTA

3HaeT cTaHAapTHBIE
METO/IbI TIOTYUCHHUS,
UACHTU(DUKALIY U
UCCIIEIOBAHUS
CBOWCTB Pa3JINYHbIX
IpYII BEIIECTB U
MaTepuasos;
npasuia Th pu
paboTe ¢ HUMH,
OCHOBHBIE
TpeboBaHUS K
0(hOpMIICHHUIO
pe3yabTaToB
AKCIEPUMEHTA, HO
JIONyCKAeT
OTJICJIbHBIE
HETOYHOCTH

3HaeT cTaHAapTHbIE
METO/Ibl TIOTY4eHHUS,
UACHTU(DUKALIIY U
UCCIICTOBAHHUS
CBOWCTB Pa3JINYHbIX
TPy BEIIECTB U
MaTepHaJIOB; PaBUIIa
TEXHUKHU
0€30MacCHOCTH MPU
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
o(hopMIICHHIO
pe3yIbTaToB
HKCIIEPUMEHTA

YMeTh: MpOBOIUTH
MIPOCTHIC
XUMHUYECKHE OIBITEI
10 TIpeIaracMbIM
METOIUKAM

He ymeer

YmMeeT npoBOIUTH OJHO-
Y IBYXCTaJUHHbBINA
CHHTE3 I10
npejyiaraeMomn
METOJUKE C BBIXOJIOM
IEJICBOTO MTPOJIYKTA
MmeHnee 50% ot
3asBJIECHHOTO B
METOUKE; aHAIH3
MOJIyYEHHOTO BEIIEeCTBA
OJHUM M3 CTaHIAPTHBIX
MeTo0B. Jlomyckaer
OT/IeTbHBIC OIIUOKH MPH
0ohOopMIIEHHH TTPOTOKOIIA
SKCIIEpUMEHTA

YMeeT npoBOAUTH
OJIHO- U
JIBYXCTaJIMUHBII
CHHTE3 I10
npejaraeMomn
METOJUKE C
BBIXOJIOM 1I€JIEBOTO
npoxaykra 6onee 50%
OT 3asBJICHHOIO;
UICHTU(DUKAITUIO U
HCCICA0BAHNE
CBOMCTB
MOJTY4YE€HHBIX
BCIIECTB U
MaTepuajoB. YMeeT
0popMIIATH
pe3yNbTaThl

VMeeT BHITIONHATD
JIEMOHCTPaTUBHBIE
OIIBITHI 10 XMMHH;
OJIHO- U
JIBYXCTaJIMUHBII
CHHTE3 I10
npejaraeMomn
METOIUKE C BHIXOIOM
[EJIEBOTO MPOIYKTa
COIJIACHO
3as1BJIEHHOMY B
METOJUKE; TPOBOJIUTH
KOMILJICKCHEIN aHaJIu3
U UCCJIeIOBaHNE
CBOWCTB MOJTYYEHHBIX
BCIIECTB U
MaTepuajoB. YMeeT
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AKCIIEPUMEHTA C
HEeOOJIBIITUM
KOJIMYECTBOM
3aMeUaHUM

0popMIIATH
pe3yiIbTaThl
IKCIIEPUMEHTA B
COOTBETCTBUH C
3asBJICHHBIMH
TpeOOBaHUAMHU

OIIK-2.4. IIpoBoaut
HCCIICOBAHUS CBOMCTB
BEILIECTB U MaTeprajIoB
C HCIOJIL30BaHUEM
CEPHUITHOr0 HAy4YHOTO
000pynoBaHUs

3HaTh: CTaHJapTHBIE
METO/TbI TIOTYUEHHUS,
UICHTUPUKAIIIHT U
WCCIIeIOBAaHUS
CBONCTB BEILIECTB U
MaTepHalIoB,
npaBuiia 00paboTKu
1 opopMIIeHUS
pe3ynbTaToB paboTHI,
HopMbl Th

3arpymHseTcs B BEIOOpE
MeTOo/a MOJTyYeHus,
UICHTU(UKAITIY U
HACCIIEN0BAHUs CBOMCTB
YKa3aHHOTO BEIIECTBA, HE
3HaeT TpeOoBaHUH K
0(OPMIICHHIO PE3YTHTaTOB
JKcrepuMenTa 1 HopMm Th

Hmeet obmice
MIPEJICTABIICHHUE O
METO/IaX IMOTyICHUS,
UIeHTU(UKAITIY U
HUCCIIEN0BAaHUs CBOMCTB
OTIEIBHBIX KJIACCOB
BEIIECTB, IMPaBUIIAX
0e30I1acHOTO
oOpalieHus ¢ HUMHU U
crocobax
MIPEICTABIICHUS
pe3yinbTaToOB
AKCIIEpUMEHTA

3HaeT cTaHAapTHHIE
METO/IbI TIOTYUESHHUS,
UIeHTU(UKAIIUN U
UCCIIEIOBaHUS
CBOWCTB pa3JINYHbIX
TPYIII BEMIECTB U
MaTepuasos;
npasuia Th npu
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
0(hopMIICHHUIO
pe3yabTaToB
AKCIEPUMEHTA, HO
JOTTYCKaeT
OT/eJIbHbIC
HETOYHOCTHU

3HaeT cTaHAapTHbIE
METO/IbI TIOTYUEHHUS,
UIeHTU(UKAITUN U
MCCIIETIOBAHHS
CBOMWCTB Pa3JINYHbIX
TPy BEIIECTB H
MaTepHAaJIOB; MPaBHUIIa
TEXHUKH
0€30MacHOCTH MPU
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
o(hopMIICHHIO
pe3yabTaToB
HKCIEPUMEHTA
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[Toxa3zaTtenu cpopMUPOBAHHOCTH KOMIIETECHIHH:

Kpurepusimu orlleHUBaHUS SABISIOTCS 0allIbl, KOTOPBIE BBICTABIISIFOTCS MIPETIOIaBaTeIeM 33 BUIBI
JEeSITEIbHOCTH (OLICHOYHBIE CPEACTBA) IO UTOTaM U3yUeHUsl MOy el (pa3/ienoB TUCLUILINHEL),
MEPEUYHCIICHHBIX B PEUTUHT-IIJIAaHE JUCIUIUIMHBI (07151 9K3aMeHa: TeKYIIUN KOHTPOJIb —
MakcuMyM 40 6aiIoB; pyOeKHBIM KOHTPOJIb — MAaKCUMyYM 30 6aJIJIOB, TOOUIPUTENbHBIE OATIITBI —
MakcuMmyMm 10).

[[Ixanbl OLIEHUBAHUA:

oT 45 10 59 6annoB — «y1OBIETBOPUTEIBLHOY;

oT 60 10 79 6aI0B — «XOPOLION;

ot 80 0aIOB — «OTIUIHON.

4.2. TunoBble KOHTPOJIbHbIE 3aJaHUs] UJIH UHbIE MAaTePHAJIbl, HEOOXOAMMbIE IS OLlEHKH
3HAHM, yYMeHHil, HABBIKOB U ONBbITA /JAeATEJbHOCTH, XAPaKTEPHU3YIIIUX ITaNbl
(¢gopMupoBaHus KOMIeTEeHIMIi B mpouecce OCBOeHHs 00pa30BaTe/bLHOIl NMPOrpamMMbl.
MeToauyeckne MaTepuajibl, ONpeae/sioliie NMpPoueaypbl OUEHUBAHUS 3HAHMIN, YMeHMH,

HABBIKOB M ONbITA
KOMIIeTeH M

ACHATECJIbHOCTH,

XapaKTepU3yHIIUX

ITalbI

(¢popmupoBanus

KOZ[ W HAMMECHOBAaHUE MHAMKATOpPaA
JOCTHIKCHHUH KOMIICTCHIIMU

Pe3ynbTaThl 00y4eHHs 10O
AUCHHUIIJIHHE

OuneHoYHbIE cpeacTrna

OIIK-1.1. CucremaTu3upyeT U aHAJIU3UPYET
Pe3yNbTaThl XUMUUECKUX IKCIIEPUMEHTOB,
HaOJIOICHU, U3MEPEHHH, a TAKKe
pe3yNbTaThl PACUETOB CBOWCTB BEIIECTB U
MaTepHaoB

3HaTh: TEOPETUUECKUE OCHOBBI
6aSOBI)IX XUMHUYCCKUX JUCLUIIIINH
YMeTh: peraTb TUIIOBBIE yIeOHBIE
3a/1a4¥ 110 OCHOBHBIM (0a30BBIM)
XUMHYECKUM JHUCITUTUTIHAM
Brianers: HaBbIKamu paboOTHI €
yueOHOIl TUTepaTypoi IO OCHOBHBIM
XUMHYECKUM JHUCITUTUTIHAM

OIIK-1.2. Ilpeanaraet HHTEPIPETALIUIO
Pe3yIbTaTOB COOCTBEHHBIX 3KCIIEPUMEHTOB
U PacueTHO-TEOPETUYECKUX paboT ¢
UCIIONB30BAaHUEM TEOPETUYECKHX OCHOB
TPAAULIMOHHBIX U HOBBIX Pa3aesioB XUMUH

‘YMeTh: BBIIOJIHATH CTaHIAPTHBIC
JercTBUs (KiaaccuduKalys BEIecTs,
COCTaBJICHHE CXEM IPOIIECCOB,
CHUCTeMaTH3aIus JaHHbIX U T.IL.) C
Y4€TOM OCHOBHBIX TIOHATUH U OOIINX
3aKOHOMEPHOCTEH, (POpMYITUPyEeMBIX B
pamKax 6a30BBIX XUMHYECKUX
TACITUIIINH

OIIK-1.3. ®opmynupyeT 3aKIIOUEHAST U
BBIBOJIBI 110 pe3ybTaTaM aHaInu3a
JIUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAJIBHBIX M PACUETHO-
TEOPETUYECKUX PabOT XUMHYECKOH
HaIpaBJICHHOCTH

YMeTh: BBITIONHSITH CTAaHJAPTHBIC
JercTBUS (Kiaccu(UKAIUs BEeIIeCTB,
COCTaBJICHHE CXEM IPOLIECCOB,
CHCTEMaTH3alys JaHHBIX M T.IL) C
YYETOM OCHOBHBIX MOHSATHI U OOIINX
3aKOHOMEPHOCTEHN, (POPMYITUPYEeMBIX B
pamkax 0a30BBIX XUMHUYECKUX
JIACITATUTAH

OIIK-2.1. PaboTraer ¢ XMMHYECKUMHU
BEIIECTBAMHU C COOJIIOZICHEM HOPM TEXHHUKH
0e30macHoCTH

3HaTh: CTaHAAPTHBIE METOIBI
MOJTY4CHHUS, HACHTH(UKAINH 1
WCCIIEZIOBaHNS CBOWCTB BEIIECTB U
MaTepHAaJIOB,IpaBmia 00pabOTKH 1
oopMIeHHs pe3yIIETATOB PaOOTEHI,
HopMmbl Th

OIIK-2.2. [TpoBOAXUT CHHTE3 BEIIECTB U
MaTepHalioB Pa3HOU NPUPOJBI C
HCITOJIb30BaHUEM MMEIOIHUXCS METOINUK

3HaTh: CTaHAAPTHBIE METOBI
MOJTY4eHHUS, HACHTH(UKAINH 1
WCCIIEZIOBaHNS CBOWCTB BEIIECTB U
MaTepHalIoB,paBmiIa 00paboTKH 1
o(hopMIICHHUS pe3yNNbTaToOB PabOTHI,
HopMbl Th

YMeTh: IPOBOANTH MPOCTHIE
XMMHUYECKHE OMBITHI IO TIpeJyIaraeMbIM




METOAMKAM

Bnaners 0a30BBIMH HaBBIKAMH
MIPOBENICHIS] XUMITYECKOTO
SKCIICPUMEHTA U O(POPMIICHHS €TO

pe3yIbTaToB
OIIK-2.3. IIpoBOoaUT cTaHJapTHBIE 3HaTh: CTaHJAPTHBIE METO/IBI
oIepaIyy sl ONPENEICHUS XUMUYECKOT0 U | MOTYYCHUS, HICHTU(HUKAIIIH U
(ha3oBOro cocraBa BEIIECTB 1 MATEPHAIIOB HCCIIeIOBaHNs CBOMCTB BEILIECTB U
Ha X OCHOBE MaTepHalioB,paBmiIa 00paboTKU 1
o(hopMIIeHHS pe3yNbTaToB PadbOTHI,
HopMbl Th

VYMers: IMPOBOJAUTH NPOCTLIC
XUMUYECKUEC ONBITHI 11O MTpEjIara€MbIM

METOIMKAM

OIIK-2.4. [TpoBoAUT UCCIeA0BaHUS CBOMCTB | 3HATh: CTAaHAAPTHBIE METObI
BEILECTB U MATEPUAJIOB C UCIIOJIb30BAHUEM MOYYCHUs, HICHTU(DUKAIIH U
CEpUITHOTO HAYYHOTO 000PYIOBAHUS HCCJIEIOBAHUS CBOMCTB BEIIECTB U

MaTepHUaJIOB,IPaBmia 00PabOTKU U
o opMIIeH s Pe3yabTaTOB PabOTHI,
HopMmbl Th

4.3 PeliTUHI IUIaH TUCHMIUVIMHBI (MPUJIOKeHHUE 2)

DK3aMeHaIlMOHHbIE OUJIEThI
DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 2 BOMIPOCOB.

[IpumepHbIe BOMPOCHI [Tl 3K3aMeHa!

1. OcoOpie CBOWMCTBA KOJUIOMTHOTO COCTOSIHHSA. OCHOBHBIC MPHU3HAKU OOBEKTOB KOJIJIOHMIHOMN
XUMHH.

2. Knaccuduxarus I1ucrnepcHbIX CUCTEM.

3. OCHOBBI TEpPMOJMHAMHKH TOBEPXHOCTHBIX siBleHUH. CryiieHue TepMOIMHAMHYECKUX
(GYHKIHI B TOBEPXHOCTHOM CJIOE.

4. BHyTpeHHee JaBJIeHHE, €ro CBsS3b C TIOBEPXHOCTHBIM HATSHXKEHHEM U JAPYTUMHU
MaKpOCKOMMMYECKUMHU XapaKTEPUCTUKAMH BEIIECTB.

5. BuusgnHue Temmneparypbl Ha TEPMOAMHAMUYECKUE (DYHKIIMU MOBEPXHOCTHOTO CJIOS B YHUCTBIX
OJIHOKOMIIOHEHTHBIX JKUJKOCTSIX Ha TPaHUIIe C COOCTBEHHBIM MapOM.

6. IloBepxHoctHoe HatTspkeHue. OmnbIT [ronpe. DakTopbl BIUSIOLIME HA MOBEPXHOCTHOE
HaTsKEHUE.

7. MexdazHoe HaTsHKEHHE Ha TIOBEPXHOCTH pasjiesia HACHIIIEHHBIX PACTBOPOB JIBYX B3aUMHO
OTPAaHMYEHHO PAaCTBOPUMBIX kuakocTei. [IpaBuno AHToHOBA.

8. CBobopanas sHeprus TBepabix Ten. Crenuduka mposBIeHUS.

9. KanunnspHoe nasnenue. 3akoH Jlamnaca.

10. 3aBUCHMOCTh  JaBJEHUSI HACBIIIEHHOTO TMapa OT KPUBU3HBI TOBEPXHOCTH paziena
cocymiecTByromux ¢a3. 3akon Tomcona-KenpBuHa.

11. CraTndeckue MeTOIbI OTIpeieeH sl (M3MEpPEHUsl) TOBEPXHOCTHOTO HATSKEHUS.

12. [lonycTaTuyeckue METOIbl U3MEPEHUS] TOBEPXHOCTHOTO HATSHKEHUSL.

13. OnieHKa NOBEPXHOCTHOM SHEPTUU TBEPABIX TEIN.
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14. BnusiHue HEOAHOPOAHOCTH M IIEPOXOBATOCTH TBEP/IBIX OBEPXHOCTEN HA CMayMBaHUE.

15. TepmoiMHaMUYECKHE YCIOBUS CMayMBaHUsS M pacTEKaHUs HAa TBEPABIX U IKUIKUX
noBepxHocTAxX. KommuecTBeHHbIE KpUTEPUH CMAUMBaHUS.

16. T'unpodunbHbie U ruapodoOHBIC MOBEPXHOCTH. M30MpaTenbHOEe CMaYlBaHHE.

17. T'uctepe3uc cMauynMBaHuUs.

18. BeiBox apcopbumonnoro ypasuenus [ mooca.

19. I1AB u [1MB Ha pa3ubix Mex(a3HbIX NOBEpXHOCTAX. [IpaBuio ypaBHUBaHUS MOJIIPHOCTEN
PeGunnepa.

20. Ilpencrasienue o ruapoPITBHO-IHAIIOGUITHFHOM Oanance Mosiekyn [TAB.

21. Pabota aacop6iuu. I[IpaBmio Tpay6e-/{roki0, ero TeopeTuieckoe 000CHOBaHHE.

22. YcnoBus npuMeHuMocTH nipaBmiia TpayOe-lokino. OOpamenne npasuia Tpayoe-/lrokio.
23. Knaccuduxanus ITAB no monekynsipaomy ctpoenuto. [lpumepst [TAB.

24. Knaccuduxanuss IIAB 1o MexaHusmy JedcTBUS (CMauuBaTeid, JIUCHEPraTophl,
CTAaOMIIN3aTOPbI, MOIOIIINE CPEJICTBA).

25. IloBepxHocTHast akTuBHOCTH [IAB. Pacuer NmOBEpXHOCTHOW AaKTUBHOCTH IO H30TEpME
MMOBEPXHOCTHOTO HATSKEHUS.

26. Pacuer m3oTepmMbl amcopOuuM MO M30TEPME TMOBEPXHOCTHOTO HaTsKkeHHs. OmnpeneneHue
MOJIEKYJIAPHBIX KOHCTAHT [1AB.

27. Ctpoenue aacopOuuonnsix cinoeB [IAB. ['a3000pa3nsble, xxuakue u TBepable mieHku [TAB.
28. JIByXMEpHO€ COCTOSIHUE BEILIECTBA B IMOBEPXHOCTHOM CJIO€. YpaBHEHUE IBYXMEPHOIO
COCTOSIHUSL.

29. DkcniepuMeHTaIbHas MMPOBEPKa ypaBHEeHHsI ajcopoumu ['udoca.

30. PacueT MmonekynspHbiX KOHCTAaHT [IAB no ypaBHEHHIO IByXMEPHOTO COCTOSIHHS BEIIECTBA.
31. YpaBuenue [IumkoBckoro. ®uzndeckuil CMbICI KOHCTAHT ypaBHeHus LlumkoBckoro.

32. CBs3b ypaBHeHul [lIumkosckoro u JIenrmiopa.

33. OcobeHHOCTH aIcOPOLIMK MOHOB U3 PACTBOPA HA TBEPIOU MOBEPXHOCTH.

34, Jlnopunmzanus u sauodoOusanms moBepxHOCTer, npuMeHenue I[IAB s ymnpaBineHus
IpoleccaMy CMaunuBaHUsI.

35. Bnusaue ancopOunonubix ciaoeB [IAB Ha cMaunBanue.

36. Kouton1HO-XMMHYECKHE OCHOBBI (hJI0TAIIMH.

37. DNEeKTPOKUHETUYECKHE  SIBJICHUS: anekTpodopes, 3EKTPOOCMOC, MOTEHIIUAJIBI
CEIMMEHTAIIUHU U MPOTEKAHMUSL.

38. CoBpemenHnas Teopusi ctpoerust JJ9C muogoOHbIX 301€H.

39. I3amepeHne © pacyeT DIEKTPOKHMHETUYECKOTO TMOTEHIMana. YpaBHeHHE [ enbpmrosiblia-
CMOJTyXOBCKOTO.

40. Muddyznas gacts IIC st cunbHO U ¢1ab0 3apsKEHHBIX TOBEPXHOCTEH.

41. Biusaue  uHAU(p(GEpeHTHBIX  dJeKTposuToB Ha  crpoeHue JIOC w©  BeIUUUHY
NIEKTPOKUHETUYECKOTO NOTeHInana. Y pasHeHne Hukomnbckoro.

42. Bnusiaue crenuduuecko aacopOlMM  HMOHOB HMHIU(PQEPEHTHBIX DJIEKTPOJUTOB Ha
ANEKTPOKUHETUYECKUNA U TEPMOIUHAMUYECKUN TOTEHIUAIIBI.

43. Bniussuue HeunauddepeHTHBIX daekTposutoB Ha crpoenue JIDC. Ilepesapsnka
MTOBEPXHOCTH.

44. ®akTOopsl, BIUSIONINE HA BEJIMUUHY 3JIEKTPOKMHETHYECKOTO TOTEHIINAIA.

45. IlpakTHuecKkoe NPUMEHEHHUE IEKTPOKMHETUYECKUX SIBJICHUM.

46. OcHOBBI TEPMOJMHAMUKHU JUCHEPCHBIX cucTeM. PaboTa 0Opa30BaHUs YaCTULBI JUCIIEPCHOM
(a3bl Ipu AUCTIEPTUPOBAHUH U KOHACHCAIUH.
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47. OCHOBBI TEPMOJUHAMUYECKOH W KHHETUYECKOM Teopuu oOpazoBaHHsl HOBOW (pazbl 1O
I'u66cy-Donpmepy (TOMOT€HHOE 3apOIBIIIE00pa30BaHUE).

48. I'ereporeHHoe oOpa3oBaHue 3apojbllicii HOBOW (a3pl. Ponbh cmaunBaHus B CHWKCHHH
paboThl 00pazoBaHUs 3apOIbIIICH HOBOH (a3bl.

49. OuncTka KOJUIOUIHBIX cUcTeM. [(nanu3. Dnekrpoauanus. YubTpaduiabTpamnms.

50. Meroapl KOHJEHCALIMOHHOIO O0pa30BaHMsI JUCIEPCHBIX CHUCTEM. YCIIOBUSA, HEOOXOJUMBIE
JUIS TTOJTy4eHuUs TM0(POOHBIX 30J1€H MOCPEACTBOM XUMUYECKOH peakiuu. CTpoeHre MULIEILIL.

51. Ilytu ynpaBiieHUsl CTENEHBIO AUCTIEPCHOCTHU IIPU MOJYYEHUH KOJIJIOUTHBIX CUCTEM.

52. Kputepun Pebungepa u Pebunnepa-lllyknHa camMONpou3BOIEHOTO —JWUCIEPTHPOBAHUS
00BbeMHBIX (a3 mpu 00pa30BaHUM JIMOPUIBHBIX 30JIEH.

53. JlucnepcHble cuCTeMbI BOJIU3U KPUTHUECKON TOUKU (KPUTHUECKUE IMYIIBCHUH).

54. JlucnepraliluOHHbIE METOJbl MOJIYYEHUS KOJIJIOWIHBIX CHCTEM. AJCOpPOIIMOHHOE BIIHMSHHE
Cpelibl Ha MEXaHWYEeCKHE CBOMCTBA TBEpAbIX Tell — 3pdexT Pebunnepa. [lonnsuTenu npoyHocTy.
55. Ilentu3anust Kak METOJ MOJY4YEHHUS KOJUIOMIHBIX CHUCTEM. YCIOBUS PaBHOBECUS MEXIY
rpoleccaMy MeNnTU3alkuy U arperupoBanust. Busiel nentuzanuu.

56. MuremutoobpazoBaHie B BOJHBIX M HEBOMHBIX cpermax. KKM. Meroasl ee omnpeneneHus.
Touxa Kpadra.

57. ®akropsl, Baustomme Ha KKM (mmmua paaukana, nmpupoaa mnossipHo rpymnmsl [1BX,
AIIEKTPOJIUTHI, TEMIIEpATypa U 1p.).

58. Comobmnm3anss B TPSIMBIX W OOpaTHBIX MuIeiax. [IpakTudeckoe NpUMEHEHUE
COJIOOMITM3ALNH.

59. CenMEHTAIIMOHHAsg W arperaTuBHas YCTOWYMBOCTH JAMCHEPCHBIX cUCTEM. DaKTOphl,
BIIMSIOIIME HA CEIMMEHTALMOHHYIO YCTOMUUBOCTb.

60. IIpoueccel, Beaynye K HapyIICHUIO arperaTUBHON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

61. ®akTophl arperaTUBHON YCTOMYHUBOCTH AUCIEPCHBIX CUCTEM.

62. Dddexto ['MO6ca m Mapanronu-I' mo60ca kak ¢pakTop cTabuIn3aIuy IeH U SMYITbCHH.

63. CTpyKTypHO-MEXaHU4EeCKui Oapbep 1o Pebunaepy.

64. PacknunHuBaroniee gapjieHue no epsaruny.

65. DnekTpocTaTuyeckas COCTaBIISIONas PACKIMHUBAIOILETO JaBICHMUS.

66. Me:xMOJIEKyIsIpHbIE  B3aUMOJICHCTBUS B JAUCHEPCHBIX  cHUCTeMax. MoueKymspHas
COCTaBJISIONIAs PACKJIIMHUBAIOIIETO JIaBICHHUS.

67. ®akTop cTabwiIM3alMM JUCHEPCHBIX CHCTEM - TUIPOAMHAMHYECKOE CONPOTHUBIICHHE
IIPOCIIONKH CpeJIbl.

68. Teopus ycroitunBoctu u koaryasauuu JIPO.

69. OcoOeHHOCTH KOaryJsiluu 30J1ed 3eKTponuTamMu. X oObsiCHEHHE ¢ TOYKU 3pEHUs] TEOpUU
JUIDO.

70. Iopor koarynsuuu ¢ Touku 3peHust reopun 1JIDO.

71. Helitpanu3anyoHHas ¥ KOHLIEHTPALIMOHHAs KOATyJIALUS.

72. llpasuno Ilyneue-I'apau u kputepuit Ditnepca-Kopda. x 0ObsicHEeHHE ¢ TOUKU 3pEHMS
teopun JIDO.

73. SIBneHue HeNpaBWIBHBIX PSAAOB IIPU KOATYJISLHUU 30J€H.

74. Kunetuka xoaryasinuu. YpaBHeHne CMOJIyXOBCKOTO. bpicTpas 1 Me/UIeHHas: KOaryJsaius.

75. 3aBUCHMOCTb CKOPOCTH KOAryJIsILUU OT KOHLEHTPALUU IEKTPOJINTA.

76. Aspo3onu. OcoOOEHHOCTH UX CTPOCHHUS U CBOMCTBA. MeTo bl pa3pyleHHs adpo30Jieil.

77. Omynscun. CTpoeHHUE, yCTONYUBOCTD, METOBI IOTYYEHHSI. DOMYIblraTOPHI.

78. O6paienue a3 B smynbcusx. [Ipasuno bankpodra u ero B3aumocsssb ¢ Benuunnoii ['J1b.
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79. Ilensl. CTpoeHue, yCTOWYUBOCTb, METO/IbI TIOJIYyUYCHHUS.
O06pa3zer sK3aMeHAIMOHHOTO OMIIeTa:
BAIIIKUPCKUM T'OCYIAPCTBEHHbBI YHUBEPCUTET

10 TUCIUILINHE Kosutonnnas xumus
CroenuaibHOCTh 04.05.01 ®vHmamMeHTAIBbHASA M IPUKIAIHAS XUMUS

DK3aMeHaMOHHEIN OmteT Ne 2

1. VYpaBHeHue JleHrmropa u ero cBs3b ¢ ypaBHeHHeM lIunikosckoro.

2. MeTopl  KOHJIEHCAIIMOHHOTO  00pa3oBaHMsA  JAMCIEPCHBIX  CHUCTEM. Y CJIOBHS,
HEOOXOJMMBbIE JJIsl TOJy4eHHs JHO(GOOHBIX 30J€il MOCPEeICTBOM XHMHUYECKON peaklnu.
Crpoenune munesn.

3aB. kadenpoii, mpodeccop Kymum E.A.

[TepeBon onerku u3 100-0amibHON B MATHOATUTHHYIO POU3BOIUTCS CIAEAYIOMIUM 00pa3oM:
- otimyHO — oT 80 1o 110 GamtoB (Birovas 10 MOOIIPHUTENBHBIX 0aIOB);
- xopoio — ot 60 1o 79 6annos;
- YIOBJIETBOPHUTEIHLHO — OT 45 10 59 Gamios;
- HEYJIOBJIETBOPUTEILHO — MeHee 45 06aloB.

Kpurepun ouenku (B 0a/1ax):

- 25-30 6anyoB BBICTABJSETCS CTYJICHTY, €CIIU CTYICHT JIaJl MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUUECKHUE BOMIPOCH OMIieTa, MPoIEMOHCTPUPOBa 3HaHHE (PYHKIIMOHATBHBIX
BO3MOXHOCTEH, TEPMUHOJIOT UM, OCHOBHBIX JIEMEHTOB, YMEHHE IPUMEHSATh TEOPETUUECKUE
3HAHUS [IPH BBIIIOJIHEHUHU MPaKTUUeCKuX 3a1anuil. CTyneHT 6e3 3aTpyJHEeHH OTBETHII Ha BCe
JIOTIOTHUTENIbHBIE BOMPOCHL. [IpakTrueckas 4yactb pabOTHI BHINOIHEHA MTOJHOCTHIO 03
HETOYHOCTEW U OLINO0K;

- 17-24 GannoB BBICTABISETCS CTYJIEHTY, €CIIU CTYJIEHT PACKPbLII B OCHOBHOM TEOPETUYECKHE
BOIPOCHI, OJTHAKO AOMYIIEHbl HETOUHOCTH B OTIPEeNICHUN OCHOBHBIX MOoHATHH. [Ipu oTBeTe Ha
JIOTIOTHUTEIbHBIE BOIPOCHI AOMYIIECHBI HEOObINE HETOYHOCTH. [Ipu BhIMOTHEHUH
MPAKTUYECKON YacTu pabOThI JOMYIICHBI HECYIIIECTBEHHBIC OLINOKY;

- 10-16 GannoB BBICTABISAETCS CTYCHTY, €CIIM IIPU OTBETE HA TEOPETUYECKUE BOTIPOCHI
CTYACHTOM JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUHM OCHOBHBIX MOHSITHH.
Jloruka u MOJHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bTHAMU. 3aMETHBI IPOOEIBl B 3HAHUU
OCHOBHBIX METO/IOB. Te€opeTHuuecKre BOMPOCHI B LIETIOM U3JI0KEHBI JOCTATOYHO, HO C
mporyckamMu Matepuana. FiMeroTcss MpuHIUIHATbHBIE OITHOKH B IOTUKE IOCTPOCHHUS OTBETA Ha
Bornpoc. CTyIeHT He pelni 3a1a4y WIH NP PelIeHUH JOMYIIEHbI TPyOble OIUOKY;

- 1-10 6anyioB BBICTABIIAETCS CTYACHTY, €CIIH OTBET HA TEOPETUUYECKUE BOTIPOCHI
CBUJIETEIBCTBYET O HEIOHUMAHUU U KpailHE HETIOJTHOM 3HAHWU OCHOBHBIX TIOHSTHUH U METOJIOB.
OOHapy»XUBaeTCs OTCYTCTBHE HABBIKOB MIPUMEHEHUS TEOPETHUECKUX 3HAHUH NP BBIIOJIHEHUU
MPaKTUYECKUX 33JJaHui. CTYJEeHT HE CMOT OTBETUThH HU HA OJIUH JOTOJHUTEIbHBIN BOIIPOC.

Bonpocs! k KOJNIOKBHYyMaM
Konnoxksuym Nel.

Beenenmne.
1. [Ipenmer xommonHOM XUMUK. OCHOBHBIE pa3Jesibl U HANPABJICHUS KOJUIOMIHOW XUMUH,
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00BeKTHl ¥ 1enu u3ydeHus. Knaccudukamnusi AUCIEPCHBIX CHCTEM: MO pa3MepaM YacTHil, IO
arperaTHOMy COCTOSTHHIO JWCIIEPCHON (a3bl U JUCIEPCHOHHOW Cpelbl, MO KOHIEHTPAIIWU.
KonudecTBeHHbIE XapaKTEPUCTHKHU JUCIIEPCHOCTH:UCIIEPCHOCTD,PAINYC KPUBHU3HBI, YIEIbHAS
MMOBEPXHOCTb.

2.  lloHstHe O TEPMOIUHAMHYECKH YCTOWYUBBIX (JIMOMDUIBHBIX) M TEPMOJUHAMUYCCKU
HeycToNMuMBBIX (110(oOHbIX) aucnepcHbx cuctemax (JC). OcoOeHHOCTH HaHOAUCIEPCHOTO
(KOJUTOMTHOTO) COCTOSIHUSI BEIECTBA. YHHUBEPCATBHOCTH JAMCIIEPCHOTO COCTOSIHHSI BEIIECTBA.
Onpenensromas poJib TOBEPXHOCTHBIX SIBJICHUI B IUCIICPCHBIX CUCTEMAX.

3. B3anMocCBs3b KOJUIOMIHON XUMUU C IPYTUMU XUMUYCCKUMU JUCIUATINHAMH, ¢ (PU3UKOM,
OHMOJIOTHEH, Te0JIOTHEN, TOYBOBEICHUEM, MEIUIIMHON. 3HAYCHNE KOJUIOUIHOM XHMHUH B OXpaHE
OKpYKarollen Cpeibl.

MouiekyJasipHble B3aUMO/AeliCTBHS U 0CO0ble CBOMCTBA

NMoBepPXHOCTel pa3aesa ¢as.

1. VYcrnoBue cyliecTBOBaHUS yCTOMYMBOW TIpaHulpl pasfena (a3 B OJHOKOMIIOHEHTHOMU
cucreme. CBoOojaHas TMOBEpXHOCTHass »dHeprus. [loBepxHOCTHOE HATsDKEHUE, CHIIOBas U
SHepreTHyeckas TPAaKTOBKH, eIuHUIBl usMepenus. OmbiTr ronpe. IlpuuuHbl nosiBieHus
CBOOOJIHOW  TIOBEPXHOCTHOM dHEpruM Ha TpaHune pasgena ($a3.  OcoOeHHOCTH
TEPMOJIMHAMHYECKOT0 COCTOSIHUS BEIIECTBA B MOBEPXHOCTHOM ciioe. [loHATHE 0 MmoBepXHOCTH
pa3pbiBa U pa3fensionieil TOBepXHOCTH. MeTo1 M30BbITOUHBIX TEpMOAMHAMUYECKUX QyHKIUH (O,
€, M) MOBEPXHOCTHOTO cJios 1o ['n66cy. OO00OIEeHHOe ypaBHEHHE TIEPBOTO M BTOPOTO 3aKOHOB
TEPMOJIMHAMUKH I TOBEPXHOCTH pazzena ¢as.

2.  BnusgHue Temmeparypbl Ha M30BITKM TEPMOJAMHAMUYECKHX (YHKIHM MOBEPXHOCTHOIO
CJI0s1 HEaCCOLIMMPOBAHHBIX kuIKocTel. Kputnueckas remneparypa no Menneneesy.

3. CBsi3b MOBEPXHOCTHOM SHEPTUH C MEXMOJEKYISIPHBIMU B3aUMOACUCTBUSIMU B 0ObeMe
KOHJICHCUPOBaHHOW (ha3bl (SHEprued CIemieHUusT MOJIEKYJ, TEIJIOTOH cyOiuMManuu, paboToi
korezun). [IpaBuno Credana. Buyrpennee naBineHue mno PeOunumepy, ero cBs3p cC
MOBEPXHOCTHBIM HATSHKEHHMEM U (PU3MYECKUMHU XapaKTepUCTHUKAMU BEIIeCTBa (MOIYJeM
YIPYroCTH, UAeaTbHON MPOYHOCTHIO U T.1.). KoHcTanTa ["amakepa, ee cBsi3b ¢ paboTOM KOre3uu
U TMOBEPXHOCTHBIM HATsXKeHHEM. Biiiaj MucriepcMOHHON M HEeIMCHEPCUOHHOW COCTaBIISIONINX
MEXMOJIEKYJSPHBIX B3aUMOJACUCTBUI B TOBEPXHOCTHOE HATSKEHHE.

OcobeHHocTr TpaHulpl pazfena (a3 TBepaplx Ten. Crenuduka MposSBICHUS CBOOOIHOMN
MOBEPXHOCTHOM SHEPTUU TBEPABIX Tell.

4. OcCoOeHHOCTH MOBEPXHOCTU pa3jieNia KOHAEHCHUPOBAaHHBIX ()a3 B JIBYX KOMIIOHEHTHBIX
CHUCTEMaAX. CBs3b  MeX(]a3HOro TMOBEPXHOCTHOTO HATSDKEHUSI C  MEXMOJIEKYJISIPHBIMU
B3aUMOJICHCTBUsIMU B oObeme (a3. PabGora anresun. IloHsTHe 00 »HEprUM CMeEIICHUS
KOMIOHeHTOB. CiokHast KOHCTaHTa ['amakepa, ee CBs3b € MeX(pa3HbIM IOBEPXHOCTHBIM
HaTsDKeHUueM. Mexk¢aszHoe mnoBepxHocTHoe HarskeHue no dyokcy, Jxepudanko u ymy.
OMmnupuyeckoe npaBuiio AHToHOBa. PaboTta aare3un Ha rpaHuile pasjaena (a3 npu BOIUIOMIEHUN
npaBuia AHTOHOBA.

5. BnusHHe KpUBU3HBI IOBEPXHOCTH Ha PaBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTeMaX. 3aKOH
Jlannaca. KanwmnspHoe nasnenue. KanuuisipHoe NogHATHE )KUAKOCTH, ypaBHeHue JKropena.
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3aBUCUMOCTb JIaBJICHUS Iapa OT KPUBU3HBI IOBEPXHOCTU JKUAKOCTU. YpaBHeHUE TomcoHa
(KenbBuna). Kanwisipaast konaeHcanus. M3otepmudeckast neperoHka BEIIECTBA. 3aBUCUMOCTD
pacTBOPUMOCTH  OT KPHUBH3HBI TIOBEPXHOCTH JUCIEPCHBIX YacTull. YpaBHeHue [ ubOca -
OctBanpaa - GOpelinmxa.

6. CmauuBanue. KpaeBoii yron. BeiBog ypaBHenus  IOnra. CooTHouieHHE MEXIy
paboTaMu aAre3sud W KOTE€3MHM IPH CMauyMBaHUM. Teruiora cMmaduBaHus. M30mpaTtenpHOe
CMauyMBaHWE KaK METOJ  XapaKTePUCTHUKH ITOBEPXHOCTH TBEPABIX Ted (JIMOPHUIBHBIX M
mnodoOHeix). TepmoanHaMuveckue YCIOBHS MOJTHOTO cMadyuBaHUs (pacTekanue). BrusHue
LIEPOXOBAaTOCTH M 3arpsi3HEHUs IOBEPXHOCTH HAa CMauMBaHMe. ['ucrepe3suc cMauyuBaHusl.

7.  Meroasl U3MEpEeHUs] NOBEPXHOCTHOTO HATSKEHHS! HA JIETKO MOJBM)KHBIX I'paHuIax ¢as.
CraTtuyeckue W TMOJIYCTaTUYECKHUE METOJbl: HMHCTPYMEHTalbHOE O(OpMIIEHUE, YCIOBUS
AKCIEPUMEHTa, pacueTHble Gopmyinbl. [loHsTHE 0 nuHamMuyeckux Meronax. OrnpeneneHue u
OIIEHKa CBOOO/IHOM MOBEPXHOCTHOM 3HEPTUHU TBEPIBIX TEI.

KosnoxkBuym Ne2.
AncopOuusi HAa MOBEPXHOCTH pa3iesia ¢as.
Bunsinue aqcopOLMOHHBIX CJI0€B HA CBOICTBA IMCIIEPCHBIX CHCTEM.

1.  ApcopOuus Kak caMONpPOM3BOJIbHOE KOHILIEHTPUPOBAHHE Ha MOBEPXHOCTH pazjena das
BEILIECTB, CHWXAIOMMX Mex(pazHoe HaTsHkeHHe. TepMoaMHaMuKa TIpolecca aacopOLH.
N306piTouHas u mosHas amcopOums. YpaBHeHue ancopOrmu ['mb0ca.

2. TloepxunoctHo-akTuBHBIE (IIAB), TOBEpXHOCTHO-HEAKTHBHBIC U TMOBEPXHOCTHO-
MHAaKTUBHbIE  BemlecTBa. OTHOCUTENBHOCTh  TOHSTUS  «IOBEPXHOCTHAs AKTHUBHOCTHY
(3aBUCHMOCTD OT MPUPObI KOHTAKTHPYIOMHUX (a3). [loBepXHOCTHO-aKTHUBHBIE METAILIBI.

3. 3aBUCHMMOCTb IMOBEPXHOCTHOIO HATSDKEHUS PpPACTBOPOB OT KoHUeHTpauuu [IAB.
[ToBepxnoctHas akTuBHOCTH [IAB. Pacuer uzotepmsl acopOLUU U TOBEPXHOCTHOM aKTUBHOCTHU
[0 M30T€pME MOBEPXHOCTHOIO HaTsbkeHUs. OrnpeneneHue MOJEKYISIpHbBIX KOHcCTaHT [IAB.
JIBwkyias cwia npoiecca aacopouuu. YpapHenue llumkoBckoro. YpaBaenue JIeHrmropa, ero
CBsI3b ¢ ypaBHeHueM ['n06ca, llIunkoBckoro.

4. H3menenne mnoBepxHOCTHON aktuBHOcTH [IAB B romonormyeckom psgy [IAB.
Tepmoaunamuueckoe obocHoBanue mpasuia Tpayde-/iokmo. Pabora ancopbumu. YcinoBue
BBITIOJIHEHUS ¥ 0Oparienus npasuia Tpayde-/liokio.

5. Crpoenue MoHocnoeB pactBopuMbix [IAB. JIByxmepHOe COCTOSIHME BELIECTBA B
MIOBEPXHOCTHOM CJIO€, OPUEHTALIMS MOJIEKYJ B Pa3pEKEHHBIX U HACBIIICHHBIX CIIOSAX. Y paBHEHUS
cocrosinusi MoHocnosi [TAB (uneansHoro aByxmepHoro rasa mno ®onbmepy).

6. IloepxHoctHble mueHKH HepacTBopuMbIX [TAB. [ToBepxHOCTHOE (ABYXMEpHOE) AaBJICHUE,
METOJbl €ro u3MepeHus. M30TepMbl MOBEPXHOCTHOTO AaBieHHUs. OCHOBHBIE THUIbI IJICHOK:
ra3oo0pasHble, )KHIKHE, TBepAbIe. Y CIOBUS MEPEeX0/ia MIIEHKH OT OJTHOTO COCTOSIHUSI K JPYTrOMYy.
YpaBHEHHE COCTOSHUS JBYXMEPHBIX aCOPOLIMOHHBIX clloeB 10 OPpyMKHUHY.

7. Oprannueckue ITAB. Knaccugpukanus ITAB no MosiekyasipHOMY CTPOEHHUIO (aHHOHO- U
KaTHOHO-aKTUBHBIE, aM(pOIUTHBIE, HEMOHOTeHHbIE). Bricokomonekynsipasie [IAB (mpumepst,
otnuyust oT Hu3KoMolekymsipHbix [TAB). Knaccudukanus [TAB mo mexaHusmy ux AeWcTBUS
(cmauuBarenu, aucrepraTtopsl, moromme BemiectBa). Ob6nactu npumeneHus [TAB. TIpobiema
ouopasznaraemoctu [TAB.

8. Apncop6mus IIAB Ha rpanume paszena KOHACHCHUPOBaHHBIX (a3 (Ha TpaHUIE pasnena
KUJIKOCTb-KUIKOCTh W TBEPAOE TENO-)KUIKOCTh). [lpaBUiO ypaBHEHUS MOJSPHOCTEH
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Pebunnepa. Ilonstue o ruapodpmibHO-mHnopmwibHOM Oanance (I'JIb). Moaudunmpyromee
nevicteue [IAB: rugpodwnmmsanms wu  rugpodoOH3anms MOBEPXHOCTEH.  YmpaBieHue
CMaYMBaHKMEM B Ipolieccax (hIoTauu.

KoasoxkBuym Ne3.
OO0pa3oBaHue AUCNEPCHBIX CHCTEM.
JInopuiabHbie u JIN0(OOHBIE TUCTIEPCHBIE CHCTEMBI.

1. [lonsiTue nMOQUIBHBIX  JTUCHEPCHBIX  cucTeM. TepMoAMHAMHMKa  OOpa3oBaHMs
JTUOQWIBHBIX KOJUIOMJHBIX cHucTeM. Kputepuil camMonpou3BOJBHOTO —JIUCHEPTUPOBAHUS
Pebunnepa-1llykuna. YcnoBusi o6pazoBanus JIHO(OUIBHBIX CUCTEM.

2. MunennobpazoBanue B pacTBopax ITAB. Kpurnueckas KOHIICHTPALIHS
munemioodpasoanust (KKM). OcnoBuble wmeroas! ompenenenus KKM. Owmnupuueckue
3akoHOMepHOoCcTH u3MeHeHus: KKM 1 MuHHMaibHOTO 3Hau€HUsl OBEPXHOCTHOTO HATSXKEHUS Ha
rpanune paszgena [IAB - Bo3gyx B romonornyeckux psanax [IAB.

3.  CrpoeHue nNpsAMbIX U 00paTHBIX MULIEIUT MPU Pa3INUHbIX KoHIEeHTpausax [IAB. Munemns
laptnu-Pebunaepa u Mak bena. CMenianHble MUIIEIUTBI.

4. TeopMoaMHaMHMKa MHUIEIIIO00pa30BaHUs: TeIIoBble 3(PQeKTsl, auarpamMma (a3zoBBIX
COCTOSIHUM, TemneparypHas 3aBucuMoctb KKM; Touka Kpadra. Touka momyTHeHUs.

5. Comobunuzanus B pactBopax ITAB. OTtHocuTenbHas CONIOOMIM3AIMS, 3aBUCHMOCTh OT
TemnepaTypbl M KoHueHTpauuu. ComroOumnu3anus B HEBOAHBIX cpenax. [IpakTuueckoe

MPUMEHCHHE MUIICIUIIPHBIX CUCTEM (B XUMHUH, CHHTE3€ MOJUMEPOB, OHOJIOTHH, MOIOIIIEE
NEeiCTBHE).
6. JlucriepraliMOHHBIC METOJBI IMOJIYYCHUs TUCIICPCHBIX CHUCTEM (30JICH, dMYIIbCHIA, IICH,

aspo3ouieit). JlucneprupoBaHue TBEpIbIX Tell KaK (PU3MKO-XMMHUYECKUHN Ipoliecc 0O0pa3oBaHus
HOBOM moBepxHocTU. Teopust ['puddurca: ycioBue caMONpPOU3BOJIBHOTO PACIPOCTPAHECHUS
TpeminH. O¢dexkr Pebunnmepa: u3MeHEeHHE NPOYHOCTH U IUIACTUYHOCTH, KaK CJE/ICTBUE
CHIDKEHUSI TIOBEPXHOCTHOW SHEPruu TBEPABIX Tell. TepMOIuHAMUYECKHUE YCIOBUS MPOSBICHUS
sbdekra Pebunaepa. BiusHue XuMHUECKONW NPUPOJBI TBEPABIX TEI W IKHUIKOCTEH Ha
BO3MOXHOCTH ero nposiBienus. [Ipaktudeckoe npunoxenue 3¢pdexra Pedbunaepa. [lentuzanmus.

7. Konpnencannonubie croco0bl MOTy4eHUsl JUCTIEPCHBIX CUCTEM. XUMHUYECKUE U (PU3HUKO-
XMUMHUYECKHUE CIMOCOObI KOHJEHCAIMH. YCJOBHS, HEOOXOIUMBbIE MMl MOJIy4eHHUS 30J€i, B
mpolecce XUMHUYECKUX peakiuil (mpumepsl). MeToabl MONyueHUsT MOHOAUCIIEPCHBIX 30JICH.
[IyTu ynpaBieHUs CTETIEHbIO TUCTIEPCHOCTH.

KonnoxkBuym Ned4.
JICKTPONOBEPXHOCTHBIC SIBJICHHS B JHMCIEPCHBIX CHCTEMaXx.

1. /IBOWHOW  DJIEKTpUYECKHH  CJIOU (I20). [Tpuuunbl  oOpazoBanus  JIOC.
TepMoanHaMuuecKoe paBHOBECHE MMOBEPXHOCTH pazzena a3 ¢ y4eTOM AIEKTPUIECKOM SHEPTUH.
2. Crpoenue [I9C: mogmenp miockoro koHaeHcatopa  (I'enbMromnbll), ydeT TemIOBOTO
IBUKEeHHUST MOHOB (Monenb ['ym - UenmmeHa); polib XUMHUYECKOW MPHUPOABI HOHOB (TEOpus
Tepna). OOmuit U DIEKTPOKMHETHUYECKUH MOTEHIMaNbl. VI3MeHeHHe MoTeHIHana B
3aBUCHMOCTH OT pACCTOSIHHMS OT TIOBEPXHOCTH Ui CHUJIBHO H Clabo 3apsHKeHHBIX
MOBEPXHOCTEH; BIUSHIE KOHIIEHTPAIIUU U 3apsiia MOHOB AJIEKTPOJIUTA.

19



3. DIeKTpOKMHETHYECKHE SIBJICHHUSA: DIEKTPO(Ope3; JEKTPOOCMOC; TMOTEHIHAl TECYCHHUS;
OTeHUMAN ocenaHus YpaBHeHue ['enbpmroibra-CMoayxoBckoro. MakTopbl, BIMSIOIIME Ha
MHTEHCUBHOCTb 3JIEKTPOKMHETUYECKUX SIBICHUM. DJIEKTPOKMHETUYECKUI MOTEHIMaNl, I'paHuLa
CKOJIb)KEHUS. MeToJpl OINpeAeneHus] NIEKTPOKUHETHUUECKOro MoTeHuuana. Ilpaktuueckoe
MPWIOKEHUE DIIEKTPOKUHETHUUECKUX SBJICHUN. OIJIEKTPOKANWUIAPHbIE SIBICHUS. YpaBHEHUE
JInnnmana.

4. Crpoenne wMunemn ruaposoneid. Bousaue wnmanddepentHsix u HenHAH(dEpeHTHBIX
anektposutoB  Ha crpoerue JDC. Ilepesapsimka 30Jiei 1oja AEUCTBHEM BJIEKTPOJIUTOB.
W3onnexTpudeckas Touka. BiusHue pa3nuuHbix (akTOpoB Ha OOMIMIA U 3IEKTPOKMHETUIESCKUN
noTeHuuan (pazbasieHne U KOHIIEHTPUpOBaHuUeE 3041, Auanu3, pH, Temnepatypa).

5.  Hounbiit oomeH. YpaBHenue Hukonbckoro. JInorponssie psasl. MloHOOOMEHHBIE CMOJIBI.
[Ipouiecchl HOHHOTO 0OMEHA B IPUPOJIE U TEXHUKE (TIPUMEPHI).

YcroiiuuBOCTL M IBOJIIOLIUA AUCHEPCHBIX CUCTEM.

1. Tlonstme 00 arperaTMBHON U CEIMMEHTAIIMOHHON YCTONYMBOCTH TUCHEPCHBIX CHUCTEM.
[Ipoueccel, Beaymue K MOTEPE arperaTMBHOM YCTOWYMBOCTH: H30TEPMHUYECKAs IEpPErOHKa,
KoaJleCleHLIUs, Koaryysus. Poiab TernioBoro IBMWXEHUs B CEAUMEHTAIIMOHHOW U arperaTUBHOU
YCTOWYHBOCTH.

2.  @akTOopbl arperaTMBHON YCTOMYMBOCTH JHMCIEPCHBIX CHCTEM. TepMoanHamMuyecKas
YCTOMYMBOCTh TOHKHUX IUJIEHOK. PackimHuBaromiee pnasieHue mno Jlepsruny. MonekynsipHas
COCTaBJISIOLIAs PACKJIMHUBAIOUIETO  JAaBJEHUS, y4eT MOJIEKYJISIPHOU IPUPOABI
KOHTAaKTUpYyIomux ¢a3 u (opmMbl 4acTull (TOHKHE IUJICHKM M c(epruyecKue YacTHIIBI).
DNEeKTpOCTATUYECKAsl COCTABJISIONIAS PACKIMHUBAIOIIETO JABJICHUS, €€ CBA3b CO CTPOCHUEM
mapdysnoin wactu JIDC. PacknuHuBaromiee maBJCHHE Ui CHIBHO W CJIa00 3apsHKEHHOU
noBepxHoctu. [Ipuposa  ycTOMYMBOCTH — JUCHEPCHBIX  CHCTEM, CTAOMIM3MPOBAHHBIMU
muhdy3apiME crtosiMu 110 Teopun JJIDO.

3. ®aktopel cTaOWIM3alUU JUCIEPCHBIX CUCTEM. ODQPQPEeKTHUBHAS YIPYroCTh IUJICHOK C
aacopOrmoHHeiMi  ciosimu  [TAB. Oddekrst  Imbbca w  Mapanronu-I' m66ca.
DNEKTpOCTaTUYECKass  COCTABJISIIOLIAS  pACKIMHUBAIOLIErOo  JaBieHus 1o  [epsruny.
I'mapoauHamMuyeckoe CONMPOTUBICHUE MPOCIOMKU CPellbl BBITEKAHUIO, BSI3KOE COCTABIISIOLIEE
packnuHuBatomero gaieHus. CTpykrypHo-mexanudeckuir 6aprep (CMB) mo PebGunpepy.
YcnoBus, omnpeaenstone BbICOKYIO 3dektuBHOCTE CMB. Peosornueckue cBoyicTBa
ancopOumonusix cnoeB [TAB. Durponuiinelii dpaktop. CmenianHbie PaKTOpPbL.

4. OcHoBbl Teopuu ycroitunBoctu u koaryasauuu JIPO. OcoGeHHOCTH Koaryisiiuuu 30Jei
AIIEKTPOJIUTAMHU, UX OObsICHeHHUs ¢ TOouyku 3peHuss teopun JJIDO. Ilopor xoarymsmuu u
KPUTUYECKOE 3HAYEHHUE JJIEKTPOKMHETHYECKOTO MOTEHIHMala ¢ TOUYKU 3peHust teopuu JIDO.
3aBUCUMOCTh NOpPOTa KOaryasiluh OT pa3Mepa U 3apsaa Koaryaupyromniero mona. Koarymsmus
CWJIBHO U CJIab0 3apsiKeHHBbIX 30yied. KoHIleHTpallMoHHasi U HeWTpaln3alluOHHAsT KOATYJISIIHs.
Ob6ocnoBanue mnpaBwia Llynene-I'apau u xpurepus Oitnepca-Kopda B Teopun JIDO.
SIBneHne «HEeNpPaBUWIbHBIX) PSAIOB IIPHU KOATYIISLINH.

5.  3aBUCHMOCTb CKOPOCTH KOATyJSIHUU OT KOHIIEHTPAIMH AJIEKTPOJIUTOB. KHeTnka ObICTpoit
koarymsiuun 1o CMonyxXxoBCcKOMY. OCHOBHBIE TMOJOXEHUS TEOPUU MEIJICHHOW KOaryisiuu
(D®ykc). Opto- U mnepukuHeTHdeckas koarymsuus. DIokymsius, rerepoKoarysius,
amarynsius. [[puMeHeHne KoaryasHTOB U (PIOKYASHTOB ISl OUYMCTKH BOJIBL.
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6. Aospozomu. Knaccudukanus a’spo3oseil o arperaTHoMy COCTOSHUIO YacTHUI[ JUCIIEPCHOMN
¢da3pl. Metoapl MOMydeHHUs a’po3otiel. MoeKylspHO-KMHETHUECKHE CBOWCTBA a’pO30JICH.
OCOOEHHOCTD IEKTPUUYECKUX CBOMCTB a’p030Jiei, MPUYMHBI BO3HUKHOBEHUS 3JIEKTPUUECKOTO
3apsia Ha MOBEPXHOCTH YacTUIl. DaKkTOPhl yCTOHYHBOCTH adpo3oieii. CriocoObl 1 0COOCHHOCTH
paspymienuss a’pososieil. I[IpakThueckoe wucnonb3oBaHue a’posotieil. Ponb  aspo3oned B
3arpsiI3HEHUH OKPYXKAIOUIeH cpeabl.

7. Owmynbcun. Kiaccudukanus, ompeneneHue THUIA SMYIbCHH U CTEIEHU JUCIEPCHOCTH
Karesab AUCIepcHON (a3bl. OMynbraTopsl, NpuHIMI BeiOopa ITAB ans ctabunuzanuy npsMsixX U
oOparubix smynbscuid. [IpaBuno bankpodra. Pome TJIB monekyner ITAB B crabmimmsanuu
smynbeun. OOpamienue (a3 B sMmynbcusix. DakTopsl CcTaOWUIU3aUKA SMYIbCHH. MeToabl
MIOJTY4YEeHUS U pa3pylieHus SMylbeuid. [IpakTudeckoe npuMeHeHne SMyIIbCHIA.

8. Ilensl. Ctpoenue neH, ux knaccuduxanus. Kparnocts nen. IlenoobpazoBarenu nepBoro u
BTOPOTO psifa. 3aBUCHMOCTb YCTOMYMBOCTH II€Hbl OT KOHIIEHTpallMd I[EeHOoOpa3oBaTels.
Bnustaue anexkTponauToB Ha neHooOpazyromnlyo crocoOHocTs [TAB. Tlennbie ienku. @akTopsl
ycroiunBocTU mneH. [loHsTHe O uyepHbIX MmiieHKax. CrocoObl MONydyeHUs U pa3pyLIeHUs IeH.
[IpakTHueckoe NpUMEHEHHE TIEH.

Kpumepuu ouenxu (¢ oannax)

- 5 GaI0B BHICTABIIACTCS CTYACHTY, €CITU CTYACHT JIaJT TIOJIHBIC, pa3BEPHYTHIC OTBETHI Ha BCE
BOTIPOCHI, TPOJAEMOHCTPHPOBAT YMEHUE MIPUMEHSTh TEOPETUUICCKUE 3HAHHS TIPU BBITTOJTHEHUN
npakTUdecKkux 3ananuii. CTyaeHT 0e3 3aTpyTHEHUH OTBETHII Ha BCE JIOTIOTHUTEIILHBIC BOTIPOCHI.
- 4 Gaya BBICTABISICTCS CTYACHTY, €CIIH CTYJICHT PacKpPBIJI B OCHOBHOM TEOPETUYECCKUE
BOTIPOCHI, OJTHAKO JOITYIICHB HETOYHOCTH B OTIPECIICHUN OCHOBHBIX TIOHSTHIA.

- 3-2 Gasuta BBICTABIISIETCS CTYJICHTY, €CJIA TIPU OTBETE Ha TEOPETUIECKUE BOMIPOCHI CTYICHTOM
JOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJKOBAHWN OCHOBHBIX IMOHSATHNA. 3aMETHBI
poOesbl B 3HAHUK OCHOBHBIX METO/IOB. TeOopeTHYECKHEe BOTPOCHI B LIEIOM H3JI0KEHBI
JOCTaTOYHO, HO C MPOITyCKaMu Matepuaia. IMEITcs MpUHIMITHALHBIC OINIHOKU B JIOTUKE
MOCTpOeHHsI 0TBeTa Ha Bompoc. CTYACHT He PEeIInI 33]ja4y WIN NP PEIICHUH JOMYIICHBI
rpyObIe OIITHMOKY;

- 1-0 GanIoB BBICTABISICTCS CTYICHTY, €CIIH OTBET HA TEOPETHUYECKHE BOTIPOCHI CBUICTEIHCTBYET
0 HETIOHUMAHWU M KpaifHe HETIOJTHOM 3HAHWW OCHOBHBIX MOHATHI U MeTOJIOB. CTYICHT HE CMOT
OTBETUTh HU HA OJIMH JIOTIOJIHUTEIILHBIN BOIIPOC.

TpeboBanusi K 0()OpMIIEHHIO 0THYETA 0 JIaDOPATOPHOI padoTe

JlaboparopHas paboTa 10JKHA COCTOAThH U3 CIEIYIOIINX IJ1aB:

THUTYIIBHBIN JUCT.

Omnwucanue neau padoThI.

[IpenocraBneHne KpaTKUX TEOPETUYECKUX CBEICHU.

Onucanne TEXHUYECKOTO OCHALICHHS U METOIMKH IIPOBEJEHHS SKCIIEPUMEHTA.

IlomyueHHbIe B X0/1€ IPOBEAEHUS KCIIEPUMEHTA PE3YIIbTATHI.

AHanu3 1aHHBIX, OJYYEHHBIX B X0JI€ IPOBEACHHS dKCIIEPUMEHTA.

ITonBenenue UToros, GopMyaHMpoBKa BHIBOJOB

NNk~

Kpurtepun onenku (B 0an1ax)

- 0 GaIoB BBICTABIISIETCS CTYNIEHTY, €CJIM CTYIACHT HE IPeACTaBUI OPOPMIICHHBIH OTUET O
nabopaTopHO# paboTe;

- 1 Gann BeICTaBIIACTCS CTYACHTY, €CIIU CTYAEHT JOMYCTUI OMIMOKU B 0()OPMIIEHUH OTUETA
o 1abopaTopHOii paboTe U B pacueTax;
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- 2 Gaina BBICTABIISETCS CTYACHTY, €CIIH CTYIEHT 0(OPMII OTYET N0 (hopMe U He
JOMYILEHO OIIMOOK B pacueTax U COJACpKAHUM;

Bomnpocs! 1151 yeTHOTO onpoca:
1. OcHOBHbIE TPU3HAKH 0OBEKTOB KOJUIOUTHON XUMHUH.

2. Kiaccudukanus AUCEPCHBIX CUCTEM U TPUMEPHI U3 KU3HU.

3. Craruueckue METOAbl ONpenesieHUuss (M3MEpEeHHs])) IOBEPXHOCTHOrO HaTsbkeHus. Mx
XapaKTepUCTHUKa, TOCTOMHCTBA U HEJJOCTATKU METO/Ia

4. TlomycraTMuecKkue METOJbl W3MEPEHUs MOBEPXHOCTHOIO HaTsDKeHHUs. VX XapakrepucTuka,
JIOCTOMHCTBA U HEAOCTAaTKU METOIa

5. WHAMHMYECKHE METOAbl M3MEPEHUs MOBEPXHOCTHOrO HaTsbkeHus. Mx xapakrepuctuka,
JOCTOMHCTBA U HEAOCTAaTKU METOIa

6. T'unpodunsubie u ruaPOGOOHBIE TOBEPXHOCTH. M30MpaTensHOe CMauyBaHUE.

7. TlpencraBienue o ruapouIbrHO-IUNIOGuIEHOM Oanance mosekys [TAB.

8. Kiaccudukanus [IAB no monekynsapromy crpoenuto. [Ipumepsr ITAB.

9. Knaccupukauuss IIAB mno mexaHusmy JAeiicTBUS (CMauuBaTenH, JUCHEPraTophl,
CTAaOMIIN3aTOPBI, MOOIIINE CPEJICTBA).

10. JIuopunmzamus u nuododuszanus mnoBepxHocTed, npumeHenue [IAB s ynpaBienus
IpoleccaMy CMaunuBaHUsI.

11. IIpakTrueckoe MPUMEHEHHE IIEKTPOKUHETUYECKUX SIBJICHUN.

12. OuncTka KOJJIONAHBIX cucTeM. [(nanus. Dnekrpoauanus. Y abTpaduiabTparus.

13. ComobOunuzanus. [IpakTudyeckoe MpUMEHEHHE COTFOOMITH3AIIHH.

14. Aspososm. OcoOOEHHOCTH WX CTPOSHHUS U CBOMCTBA. METOIBI pa3pyIIeHUs adPO30JIeH.

15. Omynbcuu. CTpoeHue, ycTOMUMBOCTh, METOIBI TOJTYYEHUSA. DMYJIbIaTOPbI.

16. Ilensl. CtpoeHue, yCTOMYUBOCTh, METO/IbI OJTYYEHHUSI.

Kpumepuu ouenxu (¢ oannax)

- 2 Gajia BBICTABIISICTCS CTYJCHTY, €CJIM CTYJCHT PACKPBLI B OCHOBHOM TEOPETUYECKHIT BOIIPOC
- 1 Gania BBICTABISACTCS CTYACHTY, €CJIHM IIPH OTBETE JOMYIIICHO HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

IIpumMepbl TeCTOBBIX 33 IaHUH

1. Hannume n30bITKa CBOOOJHON SHEPIHH HA TOBEPXHOCTH pazjiena (a3 00ycIoBIEHO:

TOJIBKO pa3jinyreM KOHIICHTpAIMi BElIecTBa B IBYX (a3ax;

TOJILKO Pa3IMYMeM arperaTHOTO COCTOSHHS BEIIECTBA,;

3. HECKOMIICHCUPOBAHHOCTBIO MEXKMOJICKYJISIPHBIX B3aMMOJICUCTBUII Ha TIOBEPXHOCTH TIO
CpaBHEHHIO ¢ 00BEMOM;

4. OoJiee BBICOKOW JHEPrUCH B3aMMOJICHCTBHSI MOJICKYJ Ha TIOBEPXHOCTH TI0 CPABHEHHUIO C

00BEMOM.

N —

2. PazHOCTB JIaBJICHUM B 00BEMHBIX (ba3ax, Pa3aCICHHBIX HCKpHBJ’ICHHOﬁ MOBCPXHOCTHIO,
BO3pacTacT C:

1. YBEJIMUYEHUEM G

2 yBEJIMUEHUEM pajinyca KpUBU3HBI;
3. YMEHBILIEHUEM G}

4 YMEHBIIICHUEM PaJnyca KPUBU3HBL;
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b

IIOBBIIICHUEM TEMIIEPATYPBHI;
YMEHBIUIEHUEM TEMIIEpaTyphI.

o

3. 3axkou Tomcona — KenbpBuHA JIE€KUT B OCHOBE:

KalTMJUIIPHOM KOHACHCAIINH;
MIPOIIECCOB 00pa30BaHUs HOBOU (pa3bl;
N30TEPMUYECKOH IIEPETOHKY;
PEeKyINepanuy JISTYIuX PaCTBOPHUTEICH;
BCEX Ha3BaHHBIX MPOLIECCOB.

Nk w =

Kputepuu onenku (B 0an1ax)

- 0 6anIoB BHICTABIIAETCS CTYACHTY, €CJIU KOJIMYECTBO MPaBUIIbHBIX OTBETOB 0 %0;

- 3 Gasta BBICTaBIISIETCS CTYJEHTY, €CJIM KOJIMYECTBO MPaBUIIbHBIX 0TBETOB 30 %;

- 5 6anIoB BHICTABIISETCS CTYACHTY €CIIU KOJIMUYECTBO NMPaBUIbHBIX OTBETOB 40 %o;

- 10 OanyioB BBICTABISETCS CTYIEHTY, €CIIM KOJUYECTBO MPAaBUIBHBIX 0TBETOB 60 %;

- 15 OanyoB BICTABISAETCS CTYIEHTY, €CIIM KOJMYECTBO MpaBUiIbHBIX 0TBETOB 80 - 100%.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue JUCIUTNIMHBI

5.1. IlepeyeHb OCHOBHOI U A0TOJHUTEIbHON y4eOHOH JIUTepaTypbl, He00X0AMMOM A5
OCBOEHUS THCHHUILINHBI
a) OCHOBHAaf JiUTeparypa:
1. [yxkur E.JI. KomnowmHas Xxumusi :ydeOHUK I8 YH-TOB M XHMHKO-TEXHOJIOT.BY30B
/E.J.1lykun, A.B.IlepuoBa, E.A.Amenun — M.:Beicmias mkomna, (1992, 2002, 2004, 2012) c.
2. I'enbdpman, M. U. Kommongnas xumus [ InexkTpoHHbINA pecype] : yaueOnuk / M. . I'enbdman,
O. B. Kosanesuu, B. II. FOctpatoB .— U3xg 6-¢, crep. — CII6. : Jlaws, 2017 .— 336 c. —
(Yuebnuku nns By3oB. CrnenuanbHas autepaTypa). JocTynm K TEKCTY AJIEKTPOHHOIO H3JIaHUS
BO3MOJKEH 4epe3 DIEeKTPOHHO-OMOIMOTeUHyI0 cucteMy usnarenbcTBa "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book name>>.
3. BonkoB, B. A. Kosounnas xumus. [IoBepXHOCTHBIE SIBIEHHMS W JUCIIEPCHBIE CHUCTEMBI
[DnexTponHbIii pecypc] : ydueOHoe mocooue / B. A. BonkoB .— Uzn. 2-e, ucnp. — CaHKT-
[TerepOypr :Jlamb, 2015 .— 672 c¢. — (YueOnuku s By30B. CrnenuanbHas JUTEpaTypa).
JlocTyll K TEKCTy DSJEKTPOHHOTO H3JaHHUS BO3MOXKEH uepe3 JEeKTPOHHO-OMOIMOTEYHYIO
CUCTEMY U3JaTenabCTBa "Jlaap" — ISBN 978-5-8114-1819-0 —
<URL:http://e.lanbook.com/books/element.php?pll_id=65045>.

0) 1OMOJIHUTEIbHAS JINTepaTypa:

1. TlpakTHKyM IO KOJUIOMTHOW XHMHH (KOJUIOMTHAs XUMUS JIATEKCOB M TIOBEPXHOCTHO-
aKTHBHBIX BEIECTB) : y4. MOCOOME A CTYACHTOB XHMHUKO-TEXHOJOTHMY. CIElL. BY30B / MOJ
pen.P.O.Heiimana .— M. : Bricuias mkona, 1972 .— 176 c.

2. Bepexnukos , B. H. Komnonnnas XxuMusi MOBEpXHOCTHO-AKTUBHBIX BEIIECTB [ DJIEKTPOHHBIN
pecypc] : yue6HOe mocobue / B. H. Bepexuukos , M. U. I'epmameBa , M. 0. Kpeicun .—
Cankr-IlerepOypr : Jlanb, 2015 .— 304 c. — (YuebHuku 1115 By30B. CnenuanabHas JIUTEpaTypa).
JlocTynl K TEKCTy OJEKTPOHHOTO H3JIaHHs BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTEUHYIO
CUCTEMY U3/1aTeNNbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=64325>.

Ilepeyenb MeTOAMYECKHUX YKAa3aHUH /ISl CAMOCTOSITEILHON Pa0oThl CTY/ICHTOB
1. HBanosa C.P. Kommounnas xumusi: U.1/C.P.UBanoBa,®.b.1lleBnsikoB — Yda PUO baml'V,
2005 - 120 c.
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2. Weanoa C.P., IlleBnsikoB @.b., Kazapesan C.A. Komnmowmnas xumusa. Y.2. (YueGHoe
noco6ue). 2007. Yda. PUO. baml'V.

3. Mamunckas B.II., AxmerxanoB P.M. IloBepxHOCTHbIE siBiI€HMs. MeTOANYECKUE YyKa3aHUS
JUTSE KOHTPOJISL CAMOCTOSIT €IbHON paboThl cTyaeHToB, 2005, PULl baml'V, 51 c.

4. AxmerxanoB P.M., Manunckas B.II. Tlomyuenume u cBoiicTBa JHMO(QOOHBIX 30JEH.
MeTtomudeckie yKa3aHHS 10 BBIMOJIHCHHUIO JIA0OPATOPHBIX M TPAKTHYECKUX pPaboOT TIo
kosutonHoM xumuun, 2006, PULL baml'V, 44 c.

5. Mamunckas B.Il.,, AxmerxanoB P.M. IlomyueHue W CBOWCTBAa KOJUIOMIHBIX PACTBOPOB.
VYuyeonoe nmocodue, 2011, PUL[ bamI'V, 68 c.

6. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHocTHbIe siBieHUs. YdeOHOoe mocobue, 2012,

PUI] BawT'V, 100 c.

5.2. [lepeuens pecypcoB HH(POPMALHOHHO-TETIEKOMMYHUKANMOHHOM ceTH «UHTepHET» H
NMPOrpaMMHOro odecneyeHusl, HeOOXOAUMBIX /ISl OCBOCHHS TUCHMIIHHBI
1. DnexkrponHas 6ubanoreynas cucrema «9b bamlVy - https://elib.bashedu.ru/

2. DnexkTpoHHass OMOIMOTEYHAs CHUCTEMa

https://biblioclub.ru/

«YHHUBEpPCUTETCKasE OMOIMOTEKa OHIAMHY -

3. DnexTpoHHast OMOMMOTEeUHas cucTeMa u3narenbeTBa «Jlanpy - https://e.lanbook.com/

4. DnextponHbid katasnor bubmmorexkn baml'Vy - http://www.bashlib.ru/catalogi/

5. VuausepcanpHas basbl ganabix EastView (ocTynm K 3J€KTPOHHBIM Hay4HBIM JKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas nsnextponHass Oubmmoteka - elibrary.ru
KypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

(mocTynm K AJIEKTPOHHBIM Hay4YHBIM

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jloroop Ne 104 ot
17.06.2013 1. JIutien3uu 6eccpovHbie
8. Microsoft Office Standard 2013 Russian. Jloroop Ne 114 ot 12.11.2014 r. JluneHnsum

OeccpodHbIe

6. MaTepuajibHO-TeXHUYECKAas1 6a3a, HeOOX0AUMAas LIS OCYIIECTBJIEHUsSI 00pa30BaTEIbLHOI0
npoiecca no JMCUMUIINHE

HaumeHoBaHue
cHeHAJIbHBIX
NoMelleHUu u

noMeleHui 1JIs

CaMOCTOATEILHOM
padoThI

OCHAIIEHHOCTDH CENUAJIbHBIX
NoMelleH’ii ¥ MoMelleHuil 1Jisl
CaMOCTOSITeIbHON PadoThI

HepequL JIMICH3UOHHOI'0
nporpammHoOro odecrneveHms .
PexBu3uTHI nmoaATBEpPKAAI0IIETro
AOKYMEHTa

1. yueOHnas aynuropusi
AJ1s IPOBeAeHUsI
3aHATHH JeKIHOHHOI0
THIA:

aymaropust Ne 405
(xumbaxk Kopmyc),
aymuropus Ne 311
(xumaxk Kopmyc),
aymuropus Ne 310
(xumdax xopmyc),
aymuropust Ne 305
(xumdak koprryc).

2. yuyeOHasl ayIMTOPHS
JJ1s1 IPOBEACHUSs
3aHATHI CEMMHAPCKOIo
THNA: naboparopus Ne 121
(xumak koprryc),
maboparopust Ne 407
(xumaxk koprryc),
naboparopust Ne 412

Aynurtopus Ne 405
Y4eOHast MeOemh, yueOHO-HATIISITHBIE
mocobus, T0CKa, HOYTOYK,MYJIbTHMEIHAa-
npoektop Mitsubishi XD3200U, skpan ¢
anekrpomnpuBonoM 300*400cm Spectra
Classic.

Aynutopus Ne 311
Y4eOHast MeOerh, yaeOHO-HATIISITHBIS
moco0us, T0cKa, HOYTOYK,TPOEKTOP
Mitsubishi XD 600U, sxpaH ¢
anekTpomnpuBonoM Projecta 183%240cm
Matte white.

Aynuropus Ne 310
Y4eOHast MeOemh, yaeOHO-HATIISTHBIC
mocoOus, T0cKa, HOYTOYK,MYIbTHMEIHA-
mpoexTop Mitsubishi EW230ST, sxpan
HacteHHbIN Classic Norma 244%183.

Ayautopus Ne 305
Y4eOHast MeOelh, yaeOHO-HATIISTHBIC
mocoOus1, T0CKa, HOYTOYK,MYIbTHMEIHA-

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 1.
Jlnmen3un GeccpodaHbie

2. Microsoft Office Standard 2013
Russian. orosop Ne 114 ot
12.11.2014 r. JIunien3un 6eccpodHbie
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(xumdaxk koprryc).

3. yueOHasi aynuTopusi
1151 IPOBE/ICHUS
rPYNIOBBIX H
WHIHBUY ATBHBIX
KOHCYJILTAIUIA:
aynutopust Ne 405
(xumdaxk koprryc),
aynutopust Ne 311
(xumdak koprryc),
aymuropus Ne 310
(xumdak koprryc),
aynutopust Ne 305
(xumdak koprryc).

4. yuyeOHasi ayiuTOpus
JJ1S1 TEKYIIEro KOHTPOJIst
U MPOM Ky TOYHOI
aTTecTAlWU: ayJUTOPHS
Ne 405 (xumdaxk koprryc),
aynutopust Ne 311
(xumdak kopryc),
aymuropust Ne 310
(xumdak kopryc),
aynutopust Ne 305
(xumdak kopryc).

5. nomemenus nis
CaMOCTOATEILHOI
padoThI:

yuTanpHbIi 3am Ne 1
(TaBHBIN KOpITYC),
YUTaNbHbIN 3a1 Ne 2
(puzmaTt xopmyc-
y4eOHOE), UNTaIbHBIN
3an Ne 5 (TymaHHUTapHBIHA
KOpITyC), YUTAIBHBIH 32
Ne 6 (yuebHsIit KOpITYyC),
YUTaNbHbIN 3a1 Ne 7
(TyMaHUTapHBII KOPITYC),
nabdoparopust No
206(xumdak kopIyc),
nabdoparopust No
209(xmmdakx
Kopiryc),mabopatopus Ne
419(xumdak kopmyc).

6. momeleHue I
XpaHeHUs u

PO UIAKTHYECKOT 0
00CTy:KUBAHUS Y4eOHOr0
000pyI0BaHUS:
nmabopatopus Ne 013
(xumak KopITyc).

mpoekTop Mitsubishi EW230ST, skpan
HacteHHBIH Classic Norma 244%183.
JlaGopaTopus Ne 121
YuebHas Mmebenb, yueOHO-HATIISITHBIE
ocoOust, HabOp XUMHUYECKON TTOCY/IBI,
koMmIutekT Mebenn BHP,
aKBaUCTUWIIIATOp, A0CKa ayauTopHas JA
(32)3, mocka xiraccHast/2002r, MUKPOCKOTII,
Hacoc, PMC "Honomerpus",
MH(OPMALMOHHBIN CTEH]I, BU3KO3UMETP
d=0,54 (10 mt.), Bu3ko3umerp d=1,16 (5
HIT.), IEPUOANYECKas CUCTEMa
MenpneneeBa (2mir.), cron 2-X TymO., CTON
2-x TymO.,TI0/ICTaBKa-Kadenpa.
JlaGopaTopus Ne 407
YueOnas Mebenb, yueOHO-HATIISTHBIE
noco6us1, HAbOp XUMHUYECKOH MOCY/Ibl,
npubop, yCTaHOBKA.
JlaGopaTopus Ne 412
VYueOHas Mebenb, yueOHO-HATIISTHbIE
nocoOus1, HAbOp XUMUYECKOH MOCY/Ibl,
ra3omMerp
YurtanbHblii 3271 Ne 1
Hayunblif 1 yaeOHbI (oHA, HAyuHAs
nepuonuka, [TK (MoHOOMOK) - 3 mIT.,
HeorpanuueHHbId foctyn kK ObC u B/;
KOJIMYECTBO TTOCAI0YHBIX MeCT — 76.
YuranbHbli 3270 Ne2
HayuHblit u yueOHbIN QoHI, HaydHAS
nepuouka, [IK (MoHOO0K),
HOJKITIOYEHHBIX K ceTH MHTepHeT, — 8
IIT., HeOrpaHU4eHHbIH f1octyn kK ObC u
B/1; xonmnuecTBO mocagouHbIx MecT — 50.
YuranbHblii 30 Ne 5
HayuHblit 1 y4eOHbIN (OHII, HAYIHAS
nepuoanka, [IK (MoHOOMOK) - 3 1T,
HeorpannyeHHbIi qoctyn k ObC u B/l
KOJIMYECTBO TTOCAI0YHBIX MecT — 27.
YuranbHblii 321 Ne 6
HayuHblit 1 y4eOHbIN (OHII, HAYIHAS
nepuoanka, [IK (MoHOOMOK) - 6 1T,
HeorpannueHHbIi noctym kK ObC u B/I;
KOJIMYECTBO MTOCAMOYHBIX MecT — 30.
YuraabHblii 321 Ne 7
Hayunerit u yueOHb1i HOHI, HAYIHAS
repronuka, [IK (MoHOOMOK) - 5 T,
HeorpannueHHsIi noctymn kK ObC u B/1;
KOJIMYECTBO ITOCATOYHBIX MECT — 18.
Jla6opaTopus Ne 206
Y4eOHast MeOerh, yueOHO-HATIISITHBIS
mocoOus, Merianka MarautHas EcoStir
(1.51,300-2000006/MuH, maThopma
mam. 120mm,0e3 Harpesa), Melanka
marauTtHas [19-6110 (mo 171, ¢ momorp.
120C), memanka marautHas [13-6110 (1o
171, ¢ mogorp. 120C), Memanka MarHUTHAas
I19-6110 (mo 17, ¢ momorp. 120C),
MelllaJIka MarHUTHas ¢ mojorpesom [13-
6110M, Merraaka MarHATHAs C
nogorpesom I13-6110M, Mukpockor,
MHOTO()YHKIIMOHAJIFHOE YCTPOWCTBO
KyoceraFS-1030MFP, HOyTOyK
HPPavilion, npoextop BenQMP612C,
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HoyTOYK HP 6820sT2370 17 WXGA,
MoHuTOp 19" Samsung
931BWSFVTFT,cuctemMHbIH 0JIOK
IntelCore B komIuiekTe, maMath NransTS
4G, cryn UCO/gepn/ (61T.), HOyTOYK
ASUSKS2JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WiFi/Win7BASIC.
Jla6opaTopus Ne 209
YuebHas Mebenb, yaeOHO-HATIISITHBIE
MOCOOWSI, KOMITBIOTEP B COCTaBE!
cucteMHslit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, monuTop 20"
Samsung, MHOTO() yHKIIMOHATIBHOE
ycTpoiicTBO (TpuHTep/Konup/ckanep) FS-
1030 MFR, mpunTep a3epHbIi
MOHOXpOMHBIN Samsung ML-3310D,
OpuduHr npucraBka, kpecio «IIpectmx»,
TymO0uKka MoOmIbHas, ctyn "[Ipectmx",
CTOJI TIMCHM., CTOJ MUCHM., cTyn MCO
JlaGopaTopus Ne 419
YueOHas Mebenb, yueOHO-HATIISTHbIE
MocoOus, MHOTO(YHKIIMOHAJILHOE
ycrpoiictso HP Laser, rutaHmeTHslit
kommbiotep Apple iPad 64 GB Wi-Fi +3G
Yepnsiit A4-1.00IT1,641'b ¢ yexnom,
KOIIMPOBaJbHbIN anmnapar,
KOIIMPOBaJIbHBIN anmnapar
Jla6opaTopus Ne 013
Kommexkt mebenn BHP, Becsr GR-120
(120r*0,1mr) BHYTp. KanuOpoBKa, ¢
noBepkoi, neHrpudyra OITH-8,
MHOTI'0() YHKIIIOHAJILHOE YCTPOUCTBO
HPLaserJetM 1536 DNFMFP
(CES538A)128mb, anekTporuintka
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IIpuioxenue Ne 1

MHMWHOBPHAYKH POCCHUUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbBHOE
YUYPEXJIEHUE BBICIHHIEI'O OBPA3OBAHUA
«BAIIKUPCKU TOCYJJAPCTBEHHBIII YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

AUCHUTLTUHBI Koanouanas xumust Ha __ 8 cemecTp
_OYHAas_
Buy pabotsl O0BeM QUCIIUILINHEI
O6mas TpynoeMkocTs aucturuinabl (3ET / qacoB) 3/108
Y4eOHBIX 4acOB HAa KOHTAKTHYIO pa0OTy C MpenoaBaTesem: 81,7
JIEKIUH 32
MTPAKTUICCKUX/ CEMHHAPCKUAX
71a60paTOPHBIX 48

JOpyrux (rpynmnoBasi, ”HIUBUyallbHAsi KOHCYJIbTAUS U UHbIE BUbI
y4eOHOMU NIeATEeTLHOCTH, MPEAYCMAaTPUBAIOIINE pa0OTy 00YyJIarOITUXCSI

¢ mpenoaBareneM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CAaMOCTOSITEIbHYIO padoTy oOyuatomuxcs (CP) 9,5
Y4eOHBIX 4acOB Ha TIOJTOTOBKY K

sKk3ameny/3auety/ auddepennuporannomy 3adery (KoHTpons) 16,8

®opmMa KOHTPOJISI: IK3aMeH 8 cemMecTp, KOHTPOJIbHAsA
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OcHoBHAasA

u dopma
®dopma u3ydeHUs MaTepruasoB: JCKIUH, JTIOTIOJTHUT TEKYIIETO
MPaKTUYECKUE 3aHATHS, CEMUHAPCKHUE ebHas KOHTPOJISI
No 3aHATHUSA, TabOpaTOpHBIE pabOTHI, TuTepa- 3ajanus 1o yCIIEBa€MOCTH
/T Tema u conepxkanue CcaMOCTOSITENIbHAS paboTa M TPYIOEMKOCTh Typa, CaMOCTOSITETFHOU | (KOJUIOKBHYMBI
(B yacax) pexkomMeHs | paboTe CTYIAEHTOB | , KOHTPOJIbHbBIE
yemast paboTHl,
CTyJEHTaM KOMITBIOTEPHBI
Bcero |JIK | [IP/CE | JIP cpc | (momepa € TCCTBI M T.IL.)
U3 CTIHCKA)
M
Beenenue. OcHOBHEIE 3aa4U U
HaIpaBJICHUS KOJUIOMIHON XUMUMU.
OO0BEKTHI KOJUIOUIHON XUMUU B
Hanoxumuu. Knaccuduxamus J1C. OCH. T
KostoniHo-xuMu4uecKkue OCHOBBI. ’
pal-3 MeTtoanueckue
1 I'pannmna pazzaena a3 ee crII0OBOE TOJIC. 3 2 1
Jor. our- | mocobus 1,2,3
CryuieHue TepMoIMHAMUYECKIX 12
(GyHKIMHI B IOBEpX. CJI0O€, BIUSHUE pa
TEeMIIepaTyphl Ha TEPMOIUHAMHUYECKHE
(YHKIIMH TTOBEPXHOCTHOTO CJOS.
(mpobnemHast JIeKIus).
[ToBepXHOCTHOE HATSKEHUE U
MEKMOJIEKYJIIPHOE B3aUMOJICHCTBHUE B OcH. auT-
) KOHJICHCHpPOBaHHBIX (pazax. Mexdaznoe 3 ) 1 pal-3 Meroaunueckue
HaTsDKEHHUE Ha TPaHuIle IBYX (a3. Horm. nmut- | mocobus 1,2,4
CBoOo1HAst PHEPTHS TBEPOTO Tea. pal-2
Brusinne KpuBU3HBI MOBEPXHOCTU HA
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paBHOBECHE B OJHOKOMIIOHEHTHOM
cucreme. 3akoH Jlamnacca. Kanwnsipasie
sBienusa. CmaunBanue. KonndecTBeHHBIE
XapaKTEePUCTUKH, U30UpaATEIIbHOE
cmauuBannmne. Ponb cMaunBaHus B
KalmUJUTAPHBIX ABJICHUAX. MGTOI[I)I
HU3MEPCHHA IMOBEPXHOCTHOI'O HATSXKCHUA U
YAEIbHOM MMOBEPXHOCTHOM IHEPIHUs
TBEPABIX TEIL.

AncopbunonHoe paBHoBecue ['1006ca.
ITAB, I1MB, TTHB. Pa6oTa agcopOuum.
[TpaBuno Tpaybe-/toxno. YpaBHeHnue
[I1mKoBCKOT0. DKCIEPUMEHTAIIbHAS
noBepka ypaBHeHus ['m60ca.
Omnpenenenre MOJIEKYJIIPHBIX KOHCTAHT
ITAB. Knaccuduxamus u coBpeMeHHBII

acriekt npumeHenust [IAB. Accoptument
ITAB.

OcH. nuT-
pal-3
Jomn. mur-
pa 1-2

MeTtoamueckue
nocodus 1,2,5

JByxmepHoe cocrosinue [IAB B
a7IcOpOLIMOHHOM clloe. YpaBHEHHE
COCTOSIHUSI, CTPOCHHUE aICOPOLIMOHHBIX
cioeB HepacTBOpUMbIX [TAB.
[Ipumenenue 11AB s ynpaBieHus
MpoliecCaMi CMAaYMBaHUS U PACTEKAHUS.
IMuapodobu3zanus, ruapodumuzanms
TOBEPXHOCTEM.

OcH. 1uT-
pal-3
Jlom. nut-
pa 1-2

MeTtoanueckue
nmocodus 1,2,6

Oco0GeHHOCTH MOJIEKYIAPHON aacopOImu
u3 pacTtBopoB. [IpaBuio ypaBHUBaHUS
nossipHocTelt Pebunnepa. Ancopouus
ANIEKTPOJIUTOB, N30UpATENbHAS U
MOHOOOMEHHas afcopOusL.
Nonoobomennuku. Ponb 0OMeHHOM
azcopOnuu.

OcH. UT-
pal-3
Jon. nut-
pal-2

Mertonnueckue
nocobus 1,2,3

O6pa3OBaHI/IC JUCTICPCHBIX CUCTCM.

OcH. TUT-

Mertonnueckue
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OCHOBBI TEPMOAMHAMUYECKOM U
KUHETH4YeCKOM Teopuu. [Ipouecchl
KOHJICHCAIIMOHHOTO U JUCIIEPTalluOHHOTO
oOpazoBanus JIC B TexHHKe, TPUPOE,
TEXHOJIOTuU. JInopuibHbIe KOJUIOUAHbBIE
cucrembl. Tepmonnnamuka. ObpazoBaHue
nuopuIbHBIX 3051ei. Kputepuit
Pebunnepa-1llykuna. Kputnueckue
sMyabCcUH. MunemiooOpa3oBaHue U
cosoOunu3anus B pactsopax [TAB.
dusnkoxumus Moromiero nercteusa ITAB.

pal-3
Hor. nur-
pa 1-2

nocobwus 1,2.4

[Tonsitue mmodoOHBIX 307€i.
TepMoMHAMHKa ¥ KHHETHKA
TOMOT€HHOTO 3apObIIIc00pa30BaHHUs 1O
['u66cy-Donsmepy. PaboTa obpazoBanms
YacTHUIl JUCTIEpCHOM (a3bl B mporeccax
KpUCTAJIJIN3allMU U3 PAaCTBOPOB,
KOHJICHCAILIUU MIEPECHIIIEHHOTO Tapa,
KUIIeHUA U U3 paciasa. Juddy3nonnsiit
U KUHETUYECKHIl pexXUM Ipoliecca pocTa
yacTHIl AucepcHon (asel. ['eTeporenHoe
oOpaszoBaHue HOBOMU (pa3bl. BinusHue
CMaYMBaHUS U IEPEXOBATOCTH
MOBEPXHOCTH Ha paboTy 00pa3oBaHUS
yacTull HoBo# (pa3bl. CooTHOIIEHUE
MeXay padoTaMu TeTeporeHHOro U
TOMOTE€HHOTO 3apOIbIIIIe00pa30BaHus B
3aBUCHMOCTH OT yruia 0.

OcH. uT-
pal-3
Jomn. nmut-
pa 1-2

JlucriepraiiioHHbIE METO/IbI TIOTYYESHUS
JMCIIEPCHBIX CUCTEM (30J1eH, SMYIIbCUH,
neH, aspo3odeit). JucneprupoBanue
TBEPABIX TEN KaK (PH3UKO-XUMHYECCKUI
mporecc oOpa3oBaHUsI HOBOM
nosepxHoctu. Teopus I'puddurca:

OcH. UT-
pa 1-3
Jon. nut-
pal-2
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YCIOBHE CaMOIIPOU3BOJILHOIO
pacnpocTpaHeHus TpeuH. DPpPexT
Pebunnepa: n3MeHEHHE IPOYHOCTH U
IJIACTUYHOCTH, KaK CJIEJICTBUE CHIXKEHUS
MIOBEPXHOCTHOM 3HEPIUU TBEP/BIX TEIL.
TepMoanHaMHUyeCKuE YCIOBUS
nposiBiieHus 3pdexra Pedbrunaepa.
BinsiHrue XuMu4ecKkou pupo bl TBEPIBIX
TeJ U XKUAKOCTEH Ha BO3MOXHOCTb €r0
nposiBiieHus. [IpakTuyueckoe npunoxeHue
ahdexra Pedunnepa. [lenru3zanus.

DNEeKTPUYECKUE CBOMCTBA TUCTIEPCHBIX
CHUCTEM. :‘)J'ICKTpOKI/IHeTI/I‘IeKI/Ie SABJICHUSL.
Crpoenne JIDC. quddy3nonnas gactb
JOC nns cunbHO M CJ1ab0 3apsKEHHBIX

nosepxHocTeil. Bausuue OcH. -

9 uHIpGEepeHTHRIX HenHAUPPEepEeHTHBIX 3,5 2 1,5 pa I-3 Meroreciie
AJIEKTPOJIUTOB U Crienn(PUIecKon Jon. jut- | mocotms 1,2,5
azicopOLMU Ha @y, Ps U S TOTEHIUANBI. pa 1-2
Crtpoenue munien aMo(GOOHBIX 30JeH.

MeToabl U3y4eHUs IEKTPOKUHETUYECKUX

SIBJICHUH, UX IPAKTUYECKOE IPUMEHEHHE.

VY CTONYHUBOCTD JUCIIEPCHBIX CUCTEM.

ArperaTuBHas U CeIUMEHTALUOHHAs OCH. I~
yCcTOM4YuBOCTb. [Iponeccel, Beaymue k ’

10 HapyLIEHUIO arperaTUBHON YCTOMYUBOCTH. | 2 2 pa 1-3 Meromrieckue
PacknuHuBaromiee gaBjeHue o Hon. mmar- | nocobus 1,2,6
Hepsruny, ero cocrasistoniue. PakTopbl pa 1-2
arperatuBHol ycrouusoctH JC.

OcHoBsl Teopun koarynsauuu JJIPO. OCH. 1u1-
Kuneruka xoarymsiiuu. [Ipasuno a 1'_3 MeToIHuecKIe

11 yneue-I'apau, kputepuii Diinepca- 2 2 P 6H 123
Kopda. Crabunuzanus 1mopoOHbIX 307€i. II)[;)III_ 2J'II/IT- nocobus 1,2,

@dakTopbl cTaOUIIM3AINH.
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3aBHCHMOCTh CKOPOCTH KOATrYJISIIIUHN OT
KOHIICHTPALUH IEKTposinToB. KuHeTtnka
OBICTPOIi KOAryJIsIuu 10

CmouyxoBckoMy. OCHOBHBIE TI0JI0KEHHUS OCII{' S

12 TEOPUU MeJIEHHOU Koarynauuu (Pykce). pa 1-3

OpTo- ¥ NepUKUHETHYECKask KOAryJIALUs. Hom. -
DNOKYIAHMSA, TETEPOKOATYIISIINS, pa 1-2
amarynsius. [I[puMeHeHrne KoaryJIssHTOB U

(IOKYISIHTOB JUISI OYMCTKH BOJTBI.
MonekynsipHO-KUHETHYECKHE CBOCTBA OcH. uT-

13 JC. Hudbdyzus. Ocmoc B JIC. pal-3 Meroandeckue
CenuMeHnTanmmoHHO -G ) Y3UOHHOE Hom. nmut- | mocobwus 1,2,4
paBHOBECHE. pal-2
JlabopaTtopnas padota Ne 1 «Ilonyduenue OcH. 1uT-

14 KOJUTOUTHBIX PACTBOPOB»» pal-3 Meroanueckue

Horr. our- | mocobwus 1,2
pa 1-2
JlaGopaTtopHas pabora Ne 2 OcH. 1uT-
15 «Omnpegenenue nopora KoaryJssium» pal1-3 Merouueckue
Hor. our- | mocobwus 1,2
pa 1-2
JlaGopaTtopnast pabota Ne 3 OcH. 1uT-
16 «CequMeHTallMOHHBIN aHAIN3Y pal-3 MeTtoanueckue
Hor. our- | mocobus 1,2
pa 1-2
JlaboparopHas pabota Ne 4 OcH. 1uT-
17 «QnexTpodopes» pa 1-3 Meroauueckue
Jor. out- | mocobus 1,2
pa -2
JIaGopatopHas pabota Ne 5 «AncopOrust OcH. sut-
18 Ha TIOBEPXHOCTHU TBEPJOE TEJO - PACTBOP» pal-3 Metoauueckue
Jorm. our- | mocobus 1,2
pa -2
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JIaboparopuas pabota Ne 6

OcH. 1UT-

«IIOBEpXHOCTHBIE SIBICHUS pa 1-3 Meroanueckue
19 8 8
Hor. out- | mocobwus 1,2
pa 1-2
Bceero 89,5 32 48 9,5
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Hampasnenne noaroroBku 04.05.01 dyHpaMeHTalbHas W MpUKIATHASL

XuMHs Kype 4, cemectp 8

PeliTHHI-IIJIaH JUCHUIIINHBI

Komnongnas xumus

IIpuioxenne 2

Buabl yuyeoHoii nesareqabnocTu | bamn 3a Yucio bamier
CTY/€HTOB KOHKpETHOE | 3aJaHuil 3a Nransneit | Makcranbmni
3a/laHue ceMecTp
Moayas 1
Texkymmii KOHTPOJIb
1. Jlomariaue 3a1anust 2 3 6
(odopmiienue m1abopaTOPHBIX
pabor)
2. YCTHBIN onpoc 2 2 4
1. AynmurtopHas pabora 5 2 10
(KommoxkBruymsl)
Py0e:xHblil KOHTPOJIb
1. KontpomarHas pabora 1 15 15
Bcero 35
Moayasb 2
Texkyuuii KOHTPOJIb
1. JoMamrHue 3agaHus 2 3 4
(odopmiienne 1adbopaTOpHBIX
pabor)
2. YcTHbIM onipoc 2 2 4
2. Aynutopnas pabota 5 2 10
(KonnmoxBuyMmbr)
PyOexHbIii KOHTPOJIb
1. KonrpomabHas pabora 1 15 15
Bcero 35
[HoompureabHble 6ALIBI
1. Ctynenueckast oJlMMIIMaia 5
2. [ly6nukarus crateit 3
3. Yuactue B KOH(pepeHInu 2
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Bcero

10

ocemaemocts (0asJ1bI

BBIYUTAKOTCS U3 0011eil CcyMMbl HAOpPaHHBIX 0AJ1JIOB)

1. INocemenue JIEKIMOHHBIX 0 -6
3aHITUH
2. Iocenienne 1a00paTOPHBIX 0 -10
3aHITUH

HTOroBbiii KOHTPOJIb
1. Oxk3ameH 0 30
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