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HpI/IJ'IO)KeHI/IHZ 1. DOoHJ OLIEHOYHBIX CpeACTB JIs1 IIPOBCIACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu.



1. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHUSs 110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM O0CBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

B pe3ynbraTe 1715 0cBOeHUs 00pa30BaTeIbHON MPOrpaMMbl OakagaBpraTra 00y4aromuics JOHKEH OBIAAETh CISIYIOIUME Pe3ylbTaTaMu

06yquH;1 IO AUCHUIIIINHE:

Kox n nHaumenoBaunue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(mecKpunTOpHI)

OIIK-1
Crioco0eH u3y4aTh, aHaJTU3UPOBATh,

BAKOHOMCPHOCTAX MAaTCMATUYCCKUX,
(1)I/I3I/I‘~I€CKI/IX, XUMHNYECCKHUX U
OHMOJIOTUYECKHX HayK U UX
IB3aUMOCBA3AX

MCII0JIL30BATh OMOIOTMYECKHE O0BEKTHI
M ITPOLECChI, OCHOBBIBAACH HA 3aKOHAX U

OIIK-1.15

[TpumMeHsTH 3HaHUS B 00JIACTH
MHKPOT€TEPOreHHBIX CHCTEM ISl PEILICHUSI
337124 XMMUYECKOW TEXHOJIOTHH

3HaTh:
reOMEeTPHYECKUE, TEPMOJAUHAMHYECKUE, KHHETHUECKHE,
OINITHYECKHE OCOOCHHOCTH MUKPOTETEPOTCHHBIX CUCTEM,
(GyHKIMOHATBHBIE CBOMCTBA MeK(a3HBIX TPAHMII, CPENICTBA
YX IMarHOCTHKH M PETYJINPOBAHUS.
Ymersn:
aHAJIM3UPOBATh CBOWCTBA MUKPOT'€TEPOTCHHBIX MAaTEPHAIIOB,
IPOMBIIIJICHHBIE U TIPUPOIHBIE TPOIECCHI C TIO3UIUN HAYKH
0 KOJUIOHJax.
Baanern:
HaBbIKaMU IPUMEHEHHUSI KOHIETIUH HAyK! O KOJUIOUAAX K
YIIPaBJICHUIO CBOMCTBAMH MHUKPOTE€TEPOTEHHBIX MaTePHAIIOB,
IPOMBIIIJIEHHBIMU U IPUPOIHBIMU MPOLIECCAMHU.

OIIK-7

CrniocobeH mpoBOJUTH
AKCIIEPUMEHTATBHBIE NCCIICAOBAHMS U
UCTBITAaHUA 1O 33JJaHHOM METOIHKE,
HaOJII0/IEHUS M U3MEPEHUS,
00pabaTbIBaTh U HHTEPIPETUPOBATH
SKCIIEpUMEHTAIbHbIEC JAaHHBIC,
PUMEHSS MaTeMaTH4YeCcKue,
¢busnueckue, PU3NKO-XUMHUYECKHE,
XHUMUYECKHe, ONOJIOTHYecKue,
MHUKPOOHOIOTHIECKHE METO/IBI

OIIK-7.13

BLI6I/IpaTI> M UCIT0JIb30BaTh MCTOAbI
HUCCICIO0BaHU KOJJIOUIHBIX CUCTEM IJIA
HU3YUCHUS U pa3pa60TKH HOBBIX MaTCpHaJIOB U
TEXHOJIOTHI MX U3TOTOBJICHHS

3HaTh:

TEOPETUYECKHE OCHOBBI METOJIOB MCCIIEN0BAHUS
KOJUIOM/IHBIX CUCTEM U CBOMCTB MeK(a3HbIX OBEPXHOCTEM.
Ymersn:

OCYIIECTBIISATH 0OOCHOBAHHBIN BHIOOP METO/AA UCCIIEIOBAHUS
JUISl pEILIEHUs] KOHKPETHON MaTepUaoBEIUECKON 3aJauH.
Baangers:

HaBBIKAMH CaAMOCTOSITEJILHON pealn3allii OCHOBHBIX
METOJIOB MCCIIE€A0BAHNS KOJUIOUAHBIX CUCTEM U CBOMCTB
MeX(a3HbIX TOBEPXHOCTEH U MHTEPIPETAIMU TOTYYEHHBIX
pe3yJIbTaTOB.




2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.

JlucuumiamHa OTHOCHTCS K TUCIUIUTMHAM o0s3atenbHor yactu (b1.0.26) u u3yyaercs Ha
4 xypce B 8 cemecTpe 1 Ha 5 Kypce B 9 cemectpe.

B wMerogmueckoM mijaHe JUCHMIUIMHA OMMPAETCS HA JJIEMEHTH KOMIETCHIIMMH,
c(OpMHUPOBAHHBIEC TIPU U3YYECHUHU TUCHUIUIMH «DHU3NUecKast XUMHs», ""AHATUTHYECKAs XUMUs'",
"®uzuka" n «Heopranuueckas xumusi». llonydeHHble B mnporecce HM3y4eHHs AUCHUTLIAHbBI
«KomnouaHas XuMus» 3HAHUS, YMEHUS M HABBIKM MOTYT OBITh HCIOJI30BAHBI MPU HU3YYCHHUH
JUCIUIUINH «XUMUS TOJMMEPOBY, MPHU MPOXOKICHUN MPOU3BOJCTBEHHON MPAKTHUKH, a TaKkKe
IIPY BBITIOJTHEHUH BBITYCKHOW KBAJTM()UKAIIMOHHON PabOTHI

3. O0beM TUCUHUILIAHBI.

Bug yueOHOi pabOThI Beero,

ya p 3E/akaneM. yacoB

OO0mast Tpy10eMKOCTb 1M CHUILTHHbBI 4/144

(3a4ETHBIX EAUHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 12
3aHATUSA JIEKIIMOHHOT'O TUIIA 4

3aHATUSA CCMHUHApPCKOI'O TUIIA, B T.4. -

CEMHUHAaphbI, IPAKTUYECKUE 3aHATHUS 2
nabopaTopHbIe PaOOTHI 6
KypcoBoe npoektupoBanue (KP wu KII) -

KCP -

JpyTUE BUJIbI KOHTAKTHOM paboThI -
CamocrosiTesibHas padora 123
®opma texkymero koutpous (Kp, pedepar, PI'P, acce) 2Kp, Unn.3ananne
®opma npomexyTouHoii arrecraumu(KP, KII , 3auer, sx3amen) Jx3amen/9




4. Conep:kanue TUCHUNIHHBI.

4.1. Pa3zgesnbl AMCIUILIMHEI U BUABI 3aHATHIA.
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1. | JlucnepcHoe cOCTOSIHUE BEIIECTB, BUIBI OIK-1.15
JUCTICPCHBIX CHCTEM, yIeIbHAS 28 '
OIIK-7.13
MOBEPXHOCTh. AICOpOIINS Ta30B.
2. | IloBepXHOCTHBII CIOU, TOBEPXHOCTHOE 5 OIIK-1.15
HaTsDKEHHE U aJICOpOLHsL. 1 OIIK-7.13
3. | [loBepXHOCTHO-aKTHBHbBIE BEIIECTBA. 9 OIK-1.15
Knaccudukanms, cBoiicTBa, MEXaHU3M 12 OHK-7.13
neiicrBus u npumenenue [1AB. '
4. | CMauyuBaeMoOCTb U KalUJUIIPHbIC SBICHHUS. 2 OIIK-1.15
OI1K-7.13
5. | [ABOIHO# 2JIEKTPUUYECKHIA CITOM. 29 OIIK-1.15
DNEeKTPOKMHETHYECKHUE SIBJICHUSI. OI1K-7.13
6. | YCTOHYHBOCTB JUCIIEPCHBIX CHCTEM. 12 OIIK-1.15
Teopus ycroruusoctu JJIDO. OIIK-7.13
7. | Kuneruueckuie CBOMCTBA AUCIIEPCHBIX 1 OINK-1.15
cucteM. CTpyKTypHpOBaHUE U pa3JieleHNe 12 OHK-7.13
bas. '
8. | Peonorus gucmiepCHBIX CUCTEM. 2 5 14 OI1IK-1.15
OI1K-7.13
9. | ®u3uKO-XUMHMsI TOJTUMEPOB U X PACTBOPOB. 12 OIIK-1.15
OI1K-7.13
10. | Ilomy4yeHue TUCTIEPCHBIX CUCTEM. 11 OIIK-1.15
OIIK-7.13
Hroro 4 2 6 123
4.2. 3aHsTHS JIEKIIMOHHOTO TUIA.
o
pa;;_ena HaumenoBanue TeMbl O0neM, |MHHOBamMoOHHAS
U KpaTK YKAHWE 3aHSITUS aKaJ.uyachl Ma
JACITUTUTAHBI PaTioE comep €3 AHac Gop
1 JlucriepcHOE COCTOSIHHE, JUCIIEPCHOCTD, yAeIbHas 0,2 J
MTOBEPXHOCTb.
1 Knaccugukanus mo 1ucnepcHOCTH U arperaTHOMy 0,2 J
COCTOSTHUIO ¢bas. OYHKIIMOHAIBHOCTb
MOBEPXHOCTU. AICOPOIIUS Ta30B.




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0newM,
aKaJ.uyachel

uaHoBannonnas
dbopma

2

[ToBepXHOCTHBIH CJI0H, TOBEPXHOCTHBIE M3OBITKH:
HaTspkeHHMe M ajcopOuus.  [loBepxHOCTHOE
HATSDKEHHE JKUAKOCTeH W MeX(a3HbIX TPaHHUL.
IToBEpXHOCTHOE HATAKEHUE PACTBOPOB.

0,2

A

IToBepxHoctHo aktuBHble BemiectBa (ITAB),
ypaBHEHHE U30TE€PMBI HATSHKCHUS, TTIOBEPXHOCTHAS
aAKTUBHOCTh. YPaBHEHHE HW30TEPMBI aJICOPOIHU
I'n66ca, ero aHaIM3 U OTPaHUYCHUS.

0,4

CmaunBaeMOCTb, KpaeBOW Yroi CMayMBaHUS.
I'uapodunsHOCTH u ruipooOHOCTD,
perylIMpoBaHME  CMA4yMBaceMOCTH  aJCcopOIHei
ITAB. Aaresus, popmymna [rompe.

0,2

HexkonrtakTHOE B3aUMOJICHCTBUE
KOHJICHCUPOBaHHbIX (a3, IUIEHKH, TOJILIKHA,
HaTSDKEHME W pacKIMHMBAIOLICE  JABJICHUE.
Y eTon4nBOCTH IIJICHOK. MonexyispHas

0,2

PI

JIBoiiHO# ANEKTPUUECKUI ciou (A20),
0o0pa3oBaHKe U CTPOCHHE, TOJIIWHA U MOTCHIIUAI
noBepxHoctd.  lloTeHnmanonpenensommue U
nHIU(DPEPEHTHBIC DICKTPOIUTHI.

0,2

Teopus  muddy3noro  cuos, dddexTuBHAA
TOJILMHA, BIMSHHE HWOHHON CHIIBI pacTBOpa M
HNOTEHIUAJ OIPEACIAIONINX NIEKTPOIUTOB.

0,2

Onektpuueckass eMkocth JIDC, miuoTHass YacTh
J3C, ypaBuenus llltepHa. DneKTpOKMHETUYECKUI
MOTEHIUA.

DNeKTPOKANMUIUIIPHOCTb, pacKIMHHUBAOIIEE
napienne JIOC.

0,2

ArperatuBHas yCTOMYMBOCTb M B3aUMOJCHCTBHUE
YacTHUL, MOJIEKYJsIpHasi M DJIEKTPOCTaTHYECKas
COCTaBJISIOLINE.

0,2

JIB

[lepexon JlepsruHa, NOTEHUUAIbHBIE KpPUBBIE.
Kpurepun ycroiunocT.

0,2

Crabunuzamus 1 Koaryisius JUCIIEPCHBIX CUCTEM.
BpoyHOBCKHIT MEXaHU3M KOAryJIAIUU KOJUIOUTHBIX
pactBopoB. Kputnueckas KOHIEHTpALMs, IpaBUiIa
IIEKTPOJIUTHON KOAryJIsiLAH. Kpurepun
YCTOMYMBOCTHU CYCIIEH3HIA.

0,2

PI




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0newM,
aKaJ.uyachel

uaHoBannonnas
dbopma

7

XaotnuyHoe  (OpOYHOBCKOE) U PEryisipHOE
IBWKCHHWE YAaCTHL, CJIEICTBUS COIOCTABHMOCTH
WHTCHCUBHOCTH JIBYX BHJOB JIBUKCHHS B
KOJUTOHTHBIX cucTeMax. CenumeTaMoOHHO-
miQPy3nOHHOE  paBHOBECHE,  HOPMUPOBAHUE
pacnpenenenus boxpnmMana, yciosue o0pa3oBaHus
ocajKa.

DNEeKTPOKUHETHYECKHE SIBJICHUS, BIIMSHUE
3JIEKTPOJIUTOB.

0,2

J

Kunernka koarymsanuu. OpakrtanbHas MOJEIb
OBOJIIOLIMM M KOHEYHOI'O COCTOSHHSA B3BECEH,
KOaryJiilIMOHHOE CTPYKTYpUPOBaHUE u
pazneneHue ¢ba3 JUCIIEPCHOMN CUCTEMBI.
KoHuenTpannonssie npopuin ocaikos.

0,2

KtCw™m

3akon I'yka u 3akoH HeroToHa. Bs3KOCTS.
Teuenne. HBIOTOHOBCKME UM  HEHBIOTOHOBCKHE
KUAKOCTU. HBIOTOHOBCKOE, THUKCOTPOIIHOE U
JWJIATAaHTHOE NIOBEIEHUS NUCIIEPCHBIX CUCTEM IIPU
teueHun. @opmyna Herorona m bpunkmena mis
BA3KOCTH.

0,4

Tunel CTPYKTYp ITOKOS: LENI0YEYHAas,
KOaryJisiLIMOHHAsl, nepuoanyeckas. CTpyKTypHOe
COCTOSHME JUCHEPCHBIX CHCTEM B  IIOTOKE.
YpaBHEHUS CTPYKTYPHOI'O COCTOSIHUS U YPABHEHUS
peonorun LEITOYEYHON CTPYKTYPBHI,
KOaryJIiIMOHHOM CTPYKTYpbl Ha OCHOBE €€
(dbpakranbHOU MOJIEJTN 31 MEPUOINYIECKOMN

CTPYKTYpBHI.

0,2

KrCwm

10

Makpo M MHUKpPOCOCTOSIHHE IOJIMMEPHBIX LEIEH,
KOH(UTypallMOHHAsl JHTPONMS U BEPOSITHOCTh
pa3IMYHBIX MaKpOCOCTOSIHUH, pupoa
JIACTUYHOCTH T1OJIMMEPOB.

OCOoO6EHHOCTH KMHETUKU PacTBOPEHUS MOJIMMEPOB,
HaOyxaHHe, BSI3KOCTb  PACTBOPOB,  BIIUSHUE
MOJIIPHOW MacCBl.

[lonuanextponutel. Bnusuue pH cpeasl Ha
MaKpOCOCTOSIHUE MOJIEKYJ M CBOMCTBA pacTBOPOB.
Crabunuzanus CyCeH31i MoIUdIEeKTPOIUTaAMU.

0,4

Pl




4.3. 3aHATHS CEMUHAPCKOTO THTIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aAHITHUSI.

Ne
asnena HaumenoBanue TeMbl OO0nemMm, ManoBanuoH-
p U KpaTKOE COAEPKAHNE 3aHATUS aKaJ1.yacsl Has popma
JUCHUTUTUHBI
1 ['eomerpuueckue W peHenTypHbIE MapaMeTpsl
CyCIEH3UI
2 Bunbsl  MEXMONEKYJSIPHBIX  B3aUMOJCHUCTBUM.
Pacuer cun Ban-mep-Baanbca u  BeIMUMHBI 1 HurepakTuBHOE
KysioHOBCKOr0 B3aMOAEHCTBUS. SJICKTPOHHOC
3 < 5 nocobue
anwuisipuoe nonansTtue. Ero mnpumenenue uist CldTsk*
pacyeTa NOBEPXHOCTHOIO HATSHKEHUSI.
4 JIBOWMHOM 3JIEKTPUYECKUI CIIOM
5 Teopus ycroitunsoctu JIPO
6 CenumenTanroHHO-1U(G(HYy3MOHHOE paBHOBECUE
HNuTepaktuBHOE
7 CpenHeuucneHHas, cperHeMaccoBas 51 JJICKTPOHHOE
CPEOHEBI3KOCTHAS MOJEKYIIIpHast Mmacca. nocobue
*
VYpasaenne Mapka-Kyna-XayBunka-Cakypabl. CldTsk
8 Peonorus THKCOTPONHBIX CyCHEH3UM. 1
4.3.2. 3aHsATHS 1a00PATOPHOIO THIIA.
No
asnena HanmenoBanue TeMbl O6pvem, |HHHOBanmoHHas
P U KPaTKOE COAEpKaHUE 3aHATHUS aKaJ1.yachl dbopma
JUCHHUTITUHBI
2 [ToBepxHOCTHOE HaTspKeHHE W azcopOius [TAB. 2 Jil|
CrpyKTypa U mapaMeTpbl IOBEPXHOCTHOTO CIIOSI.
4 [Tonydyenune KOMIOUAHBIX PACTBOPOB. 2 Jil|

DNeKTpoKUHeTHYeckue sBiaeHus. OmnpeneneHue
AJIEKTPOKMHETUYECKOTO  TOTCHIHAJIa  METOJIOM
AIEKTPOPOPETHIECKOTO OCAKIACHHUS




Ne
paznena
JUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0newM,
aKaJ.uyachel

ManoBanuoHHas

dbopma

8 Peonorus JIUCTIEPCHBIX CHCTEM. Teuenne
HBIOTOHOBCKHX JKUIKOCTEH. Teuenune
HEHLIOTOHOBCKHUX KUIIKOCTEH.

2

A

4.4. CamocTosiTeIbHAs1 padoTa 00y4aromuxcs.

Ne
paszzena
JIUCIIUILINHEI

IIepeyens BOIpOCOB 115t
CaMOCTOSITEJIBHOTO U3y4EHUS

O0newM,
aKaj. 4achl

dopma
KOHTPOJIS

1 1. AncopOuusi ra3oB Ha MOBEPXHOCTU TBEPIbIX
BEIIECTB.

2. OcHOBHBIE THIIBI U30TEPM aACOPOLIUH.

3. Teopus MOHOMOJEKYJSIPHOW  aACOPOIUH
JIsHrMIODpA.

4. AXTUBHBIC LIGHTPBI, TIPEICIbHAS a1cOPOLIHSL.

5. Teopus  NONUMONEKYISIPHON  amcopOIuu
[Tosstau.

6.A1cOpOLIMOHHBIN MMOTSHITHAA,
XapaKTEepUCTUYECKask KpuBasl.

7. Teopust 00bEMHOT0 3aII0JIHEHUSI MUKPOIIOP.

8. Teopus BOT.

9. XemocopOrnus.

28

KPNel

3 1. Tunst [TAB.

2. Ctpoenue ajcopOrmonHoro cios [TAB.

3. OOpatumble nepexo/ibl MOJIEKYIIPHBIX
pactBopoB ITAB B KoJITOMIHBIEIO

4 Kputnueckas KOHIIEHTpaLUs
MUIIEII000pa30BaHUSI.

5. Buzbl HagMonekynsapHbIX oopa3oBanuii [IAB.
Crpoenue munenn I[IAB B pactBopurensx
pa3IM4HON MOJSIPHOCTH.

6. Comrobounmzanus, morolee aeiictsue [1AB.
7. OMyJIBrUpOBaHuUE )KUIKOCTEN. TUIbI N
YCTOMYHUBOCTD dMYJIbCHUI.

8. OOparenue a3 1 pa3pylIeHHe IMYIbCUH.
9. Ilensl, neHOOOpa30BaHUE, IEHOTALIICHHE.

12

KPNel

5 1. DNEeKTPOKMHETUYECKHUE SIBICHHUS.
2. IlpuMeHeHne dNEeKTPOKNHETUYECKHX SIBJIICHHM.

22

KPNel

10




Ne
paznena
JUCLIUILIUHBI

IIepeyens BOIIpOCOB 11t
CaMOCTOSITEJIbHOTO U3Yy4EHUs

O0newM,
aKaj. 4achl

dopma
KOHTPOJIS

6

1. Kputepun ycToiM4MBOCTH IUCIIEPCHBIX CUCTEM.
2. Crabunmzaimysi ¥ KOAryJsilMs JUCHEpPCHBIX
CUCTEM.

3. BbpoyHoBckuii MEXaHU3M KOAryJssiiuu
KOJUIOMJIHBIX PAaCTBOPOB.

4.  Kpurnueckas  KOHUEHTpauus,  IIpaBuia
AJIEKTPOJIUTHOMN KOATyJISILUU.

12

KPNe2

1. Koadpdunuent quddysuu.
2. beicTpas u MenneHHas KOaryJsiusl.

3. KuHeTuka Koarynsiuu KOJUIOMIHBIX CUCTEM,
BpeMsi MOJIOBUHHOW KOaryJssiliuu, CPEAHEE YHCIIO0
yacTull BO (JIokyse.

4. CTpyKTypHBIE U TEOMETPUUECKHUE
XapaKTepUCTUKU GIIOKYI, X (paKTanbHas
Pa3MepHOCTb.

12

KPNe2

1. ®opmyna HeroToHa n bpuHKMeHa /1715 BA3KOCTH.
2. Tumel  CTpyKTyp  NOKOs:  IL€OYEYHad,
KOaryJIsiIHOHHAsA, IEpUOHYECKasl.

3. CTpyKTypHOE COCTOSIHME IUCIEPCHBIX CHUCTEM B
IIOTOKE.

4. VYpaBHeHUS CTPYKTYpHOIO COCTOSIHUA U
YPAaBHEHUs PEOJIOTMM LENOYEYHOU CTPYKTYpHI,
KOaryJIMMOHHOM  CTPYKTYpbl Ha OCHOBE €€
dbpakTanbHOI MOJIEJIN 51 MIEPUOINYECKOMN

CTPYKTYPBHI.

14

KPNe2

1. ®uznyeckue u (pa3oBble COCTOSHUS U MEPEXOJIbI
MIOJINMEPOB.

2. Munemioobpa3oBaHue B pacTBOpax M pacriiaBax
0JI0K-COTIOIMMEPOB.

3. Vcnonb3oBaHue MOJIUMEPOB I HAIPaBIEHHOTO
TPAHCIOPTA JIEKAPCTB B OpraH-MUILEHb.

12

KPNe2

10

1. Aspo3onu. mblIb, ABIMBI, TYMaHbl, 3BOJIOIHS,
paspyllIeHHE.
2. KonnonHble pacTBOphI B OMOJIOTHH.

11

KPNe2

Hroro

123

4.5. Tembl HHAUBUAYAJIBHBIX 321aHUI
1. IIpakTr4ecKkue METOIbI ONPEAEIICHUS yIEIbHON TOBEPXHOCTH.

. Teopust BOT u ee npumeHeHue B COBpEMEHHOM 000PY/I0BaHHH.

. MeTtoasl onpeieieHue NOBEPXHOCTHOTO HATSKEHUS.

. CycneHsuuio.
. [Ipsimble 1 0OpaTHbIe SMyNbCUU. KOHIIEHTpHPOBaHHBIC IMYIIHCHH.

2
3
4. Ilony4yeHne KOJIIOUIHBIX CUCTEM.
5
6
7

. Audpdy3noHHO-CcETMMEHTAIIHIOHHOE PaBHOBECHE.




8. Buasl MeXMOJIEKYJIIPHOTO B3aUMOJEHCTBUA. PacueT 3HEpruM MeXMOJIEKYJISPHOTO
B3aUMOJICUCTBUSL.

9. Cunbl Ban-nep-Baansca. Koncranta 'ammera. Pacuer konctantsl ['ammera.

10. MarguTHbIe )KUIKOCTH.

11. Peonorusi MarHuTHBIX KUJIKOCTEH.

12. 3onb-renb nepexo. Ero 3HaueHue B HayKe U TEXHUKE.

13. CoBpeMeHHasi peoMeTpHsL.

14. OcuumIssuUOHHBIE METOJIBI B PEOJIOTHH.

15. IloHsATHE )KUIKOCTH U TBEPAOIO TEJIA B PEOJIOTHH.

16. PacTBOpHBI U paciuiaBbl HOJIMMEPOB.

17. ®a3oBoe, arperaTHoe U GU3UUYECKOE COCTOSHUS TOJIUMEPOB.

18. [ToBepXHOCTHO-aKTUBHBIC BelecTBa. MUIIEIII000pa3oBaHue.

19. brok-conosMMepsl U UX CaMOOpPraHU3AlMs B paCTBOpax.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 00eceYeHUsI 1JIsl CAMOCTOSAITEIbHOI padoThl
00y4YaKOIIHUXCS M0 TUCHHILINHE.

MeTtoauueckue ykazaHus 1Jig 00yJarolIUXCs [0 OPraHu3alii CaMOCTOSATENbHON paboThI
Mo AWCHMIUIMHE, BKIIOYas IE€peueHb TEM CaMOCTOSTEeNbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISI 110 JWCHUIUIMHE W TPeOOBAaHUS K WX BBIMOJHEHUIO Pa3MEIICHBI B 3JIEKTPOHHOM
nH(}OPMallMOHHO-00pa30BaTEIbLHOM cpene CIIOI' TU(TY) Ha caire:
http://media.technolog.edu.ru

6. ®oH/ O1I€eHOYHBIX CPEACTB /sl POBe/IeHUsI IPOMEKYTOUYHOI aTTecTAlNU

[TpomesxyTouHas arTecTanus N0 AUCHUTUINHE TPOBOIUTCS B (hopMe SK3aMeHa.

DK3aMeH IMpeaycMaTpuBaeT BBIOOPOYHYIO MIPOBEPKY OCBOCHHUSA MPEIyCMOTPEHHBIX
2JIEMEHTOB KomnereHuui. 1Ipu cnade sk3ameHa, CTy[EHT IOIY4YaeT TPU BOIIPOCA W3 IEPEYHS
BOITPOCOB, BpeMsI IMOATOTOBKH CTYAEHTAa K YCTHOMY OTBETY - 0 45 MUH.

[Ipumep BapraHTa BOIIPOCOB Ha 3K3AMEHE:

BapuanTt Ne 1
1. Kiaccudukanms aucnepcHsix cucteM. KommonaHoe coCTOSHIE BEIIECTBA.
2. DIeKTpoKMHETHYECKHe siBIeHus. Dnekrpoocmoc. OcHoBHI Teopun. [IpuMeHeHue.

3. Muuemioobpa3syronue MoBEpXHOCTHO-aKTUBHBIE BellecTBa. Kpurudeckas
KOHIIEHTpaI¥s MULeooopa3zoBanusi. CTpOSHHUE MHIIEILIL.

Pe3y.]'II>TaTBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTUTHYT HOpOFOBI)II\/JI YPOBCHb OCBOCHHUA KOMIICTCHIIHMHW HAa JAHHOM
9Tall€ — OIICHKa ((YI[OBJ'ICTBOpI/ITeJ'ILHO»l.

7. IlepeyeHb y4eOHBIX H3AaHUH, HEOOXOTUMBIX /1JI5l 0CBOCHHS TUCIHHUIIUHBI.
a) mevyaTHbIe U3AHNSL:
1 bubuk, E.E. Komnouansie pactBopsl u cycneHsuu. PykoBoactBo k neiictButo / E.E.
bubux — Cankr-IlerepOypr: LIOII "IIpodeccus", 2018. — 252c.- ISBN978-5-91884-092-4.
2 bubuk, E.E. COopHuk 3ama4 no kowtonaHoi xumuu: yuyedHoe nocobue / E. E. bubuk;
CIIOI' TU(TY). Kadenpa pusuueckoit xumuu. — Cankr-Ilerepoypr: CIIOI TU(TVY), 2019. — 57 c.

Jnst mpoMexXyTouHOM arTecTanuu B hopMe 3a4€Ta — «3a4ETH.
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http://media.technolog.edu.ru/

3 T'enppman, M.M. Komnouanas xumusa / M.M. T'enspman, O.B. Kosanesuu, B.II.
KOctparoB. — Cankr-IletepOypr; Mocksa; Kpacuomap: Jlans, 2010. — 332 c. - ISBN 978-5-8114-
0478-0.

0) 2JIeKTPOHHbIE YUeOHbIe U3IaAHUS

1 bubuk, E.E. I'panynomerpusi: yuebnoe mnocodbue / E.E. bubukx; MunmncrepctBo
obpazoBanusi u Hayku Poccumiickoit ®enepamuu, Cankr-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN WHCTUTYT (TeXHUYecKui yHuBepcuteT), Kadenpa kommoumgHoW Xumuu. —
Cankr-Ilerepoypr, CIIGI' TU(TY), 2014. — 43 c. // CII6I' TU. DnexrponHas 6udimoreka. - URL:
https://technolog.bibliotech.ru  (gara oOpamenus: 12.01.2021). - Pexum pocryma: s
3aperucTpUp. MOJIb30BaTENICH.

2 bubuk, E.E. COopHUK 33724 110 KOJUTOMJIHON XxuMuu : yaeOHoe nocobue / E.E. bubuk;
MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoii ®Depepanum, Cankr-IlerepOyprekuid
TOCY/IapCTBEHHBIA TEXHOJIOTUYECKUH HHCTUTYT (TeXHWYeCKwii yHuBepcuter), Kadempa
¢usuueckort xummu. — Cankt-Ilerepoypr, CIIGITU(TY), 2019. - 57 c. // CII6I'TH.
OnektponHas Oubmumoreka. - URL: https://technolog.bibliotech.ru (mata oOpamenus:
12.01.2021). - Pexxum gocTyma: Uit 3aperucTPUp. MOIb30BaTENEH.

3 ®usnueckas u koyuiougHas xumus. llpaktukym: YueOHoe mocobue aisi CTYIEHTOB,
oOyuaromuxcsi no HamnpasieHuto 270800 - "CrtpoutenbcTBo" 1O MNPOPHIIO MOATOTOBKU
"TIpou3BOJICTBO CTPOUTEIBHBIX MaTEpUANOB, H3aeani u koucTpykuuii" / I1.M. Kpyrnskos, A.B.
Hymraesa, H.I'. Bunkosa, H.B. Komesa. - Cankt-IletepOypr [u ap.]: Jlans, 2021. - 208 c. ISBN
978-5-8114-1376-8 : // Jlamp : DJEKTpOHHO-OMONMOTewHas cuctema. - URL:
https://e.lanbook.com (gara obpamenus: 01.04.2021). - Pexum noctyna: mo mojarnucke.

4 3onp-reib TEXHOJOTUS MHUKPO- U HAHOKOMIIO3UTOB : YueOHOe mocobue 1Jisi BY30B IO
HarpaBiaeHussM noarotoBku 210100 - "OnekTpoHuka u HaHO3JEKTpoHUKa" u 222900 -
"HanotexHoMorMM M MHKpocucTemHas TtexHuka' / B.A. Momnukos, FO.M. Taupos, T.B.
XamoBa, O.A. Ilunosa; Ilon penakuueit O.A. unooit. - Caukrt-IlerepOypr [u ap.]: Jlans,
2021. - 304 c.: - ISBN 978-5-8114-1417-8 // Jlaub : 3MEeKTpOHHO-OMOIMOTEYHAS] CHCTEMA. -
URL: https://e.lanbook.com (nara obpamenus: 01.04.2021). - Pexxum nocTymna: mo mojamnucke.

5 ®puppuxcoepr, 1.A. Kypc xomnoumnoit xumun: YueOnuk / J[.A. ®@puapuxcbepr. -
Cankr-IlerepOypr [u ap.]: Jlamp, 2021. - 416 c. - ISBN 978-5-8114-1070-5 // Jlaup :
ANIeKTpOHHO-OMOIMoTeuHas cuctema. - URL: https://e.lanbook.com (mara oOpamenus:
31.03.2021). - Pesxum jocTyIa: 1Mo MOIUCKE.

6 Kymbikos, P.M. ®usundeckas u kosmoniHas xumusi: YuedHoe nocodue / P.M. Kymbikos,
A.B. Urtnes. - Caunkr-IlerepOypr [u ap.]: Jlans, 2021. - 236 c. - ISBN 978-5-8114-7414-1 //
Jlanb : snexTpoHHo-OmOMMOTEUHas cuctema. - URL: https://e.lanbook.com (mara obparmenus:
22.01.2021). - PesxxiM I0CTYIA: 110 MOIUCKE.

2.

8. IlepeveHb 3JIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB, HEOOXOAMMBIX /IJIsl OCBOECHHS
AUCIHUIJIMHBI.
y4eOHBIH IIJ1aH, PIIJI U y4eOHO-METOINUECKHe MaTepHaJIbL.
http://media.technolog.edu.ru
3IIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
C KOMIBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:
www.elibrary.ru - eLIBRARY - Hay4yHas 3JeKTpOHHas OUOIHMOTEKa MEePHOIUYCCKUX
W3IaHUIM;
http://e.lanbook.com - DnexkTpoHHO-OMOIHOTEUHAs CHUCTeMa H3aaTenbCTBa <«JIaHby,
KOJUIGKIIUU «XHUMHs» (KHUTH H31aTeabcTB «JlaHby, «burom», «HOT), «HaHOTEXHOJIOTHM
(xauru u3natenscTBa «buHom. Jlabopatopust 3HaHHIT);

B T.4. 1 MeToaMUECKHE TTOCOOUS
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
file:///C:/Downloads/www.elibrary.ru
http://e.lanbook.com/

www.consultant.ru - Koncynpsrantlnroc - 6a3a 3ak0HOAATEIBHBIX TOKYMEHTOB 10 P® u
Cankr-IletepOypry;

WWW.Scopus.com - baza nmaHHBIX pedeparoB W IUTHPOBAHUS Scopus H3AaTeIbCTBA
Elsevier;

http://webofknowledge.com - VYuuBepcanpHas pedeparuBHas 0a3a JaHHBIX HayYHBIX
nyonukamuit Web of Science kommannu Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
NznarensctBo IOP (BenukoOpuTtanus);

www.oxfordjournals.org - ApxuB HaY4HBIX KYpHAJIOB U3/1aTeIbCTBA
OxfordUniversityPress;

http://www.sciencemag.org/ - TlonHOTEKCTOBBIM JocTyn K kypHany Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com — loctyn k >xypuaixy Nature (Nature Publishing Group);

http://pubs.acs.org - Jloctyn k koJutekuuu kypHajaoB Core + m3maTeanCTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBIM MOCTYI K KOJUICKIIMH >KYpPHAIOB
Cambridge University Press.

9. MeTonuyeckue yKa3aHusi JAJsl 00y4aOUIUXCS M0 OCBOCHUI TUCHUILUINHBI.

Bce Bunpl 3ansaTuii no aucuuinie «KoimonaHas XuMusy MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTII CII6I'THU 040-02. KC VYKJ/IB. Buabl yueOnbix 3ansatuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHblie 3aHATHA.
OO6mue TpeboBaHMsI K OPraHU3alNY U TIPOBEACHHIO.

CTO CIIoI'TU 018-2014. KC VYK/IB. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mume TpedoBaHus K OpraHu3aluy U IPOBEICHUIO.

CTIT CIIGI'THU 048-2009. KC YKB/A. Bunel yueOHbix 3aHsTuii. CamocTosTenbHas
TUTaHUpyeMast paboTa CTyICHTOB.

CTO CIIoI'TU(TY) 016-2015. Ilopsaok opraHu3alMM W HPOBEAEHUS 3a4E€TOB U
sk3ameHoB./ CIIOI'TU(TVY).- Beea. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 c. O6mue
TpeOOBaHUS K OpraHU3aIMH U MTPOBECHUIO.

CTII CII6I'THU 047-2008 KC VYKIB. Cucrema crangapToB O€30MaCHOCTH Tpya.
Opranuzanus o0Oy4eHHs CTyIEHTOB O0€30MacHOCTH TpyAa TMpH TPOBEACHUU YUEOHBIX
1abopaTOPHBIX padoT.

[InanupoBaHne BpeMeHU, HEOOXOAMMOIO Ha W3y4YeHHE MAAHHOW AMCIMIIIUHBI, JIy4Ile
BCEro OCYIIECTBISITH HAa BECh CEMECTp, MPEIycMaTpUBas MPU ITOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBHSIMH TIPABHJILHOW OpPTraHW3alMK y4eOHOTro IMporecca JUis CTYJICHTOB
SBIISIETCS:

IJIAHOBOCTH B OpraHu3aluu y4eOHOM paboThI;

MIOCTOSIHHBIA CAMOKOHTPOIT.

Ha 3aHATHS CTYJACHT OJKESH MPUXONTh, UMesl 3HAHUS 110 Y)KE U3YICHHOMY MaTepHay.

14


http://www.consultant.ru/
file:///C:/Downloads/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
file:///C:/Downloads/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/

10. IepeyeHb HHGOPMAIIMOHHBIX TEXHOJIOTH, HCMOJIb3yeMbIX NPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE.

10.1. NudopManuOHHBIE TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IIPEIyCMOTPEHO HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JICKIUU C UCIIOJIb30BAHUEM CIAlA-NPEe3eHTALUM;

B3auMojieiicTBHe ¢ oOydaromumucs nocpeactsom SUOC.

10.2. IIporpaMmmHoe oOecneuyeHue.

WindowsXPStarterEdition. (I'ocymapctBennsiii koHTpaktr Ne 24 ot 14.09.2007, cpok
JeHcTBUSI — OECCPOUHO),

MicrosoftOffice (MicrosoftExcel): Office 2007 RussianOLPNLAE (I'ocymzapcTBeHHBIIH
KoHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), OfficeStd 2013 Rus OLP NL
(KonTpakt Ne 02(03)15 ot 15.01.2015, cpok neiictus -20 ner),

LibreOffice (orkpsiTas nuieH3us).

10.3. ba3bl 1aHHBIX H HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6a3za I'TTHTb CO PAH.

2. http://borovic.ru- 6a3a materaroB Poccum.

3. http://1.fips.ru/wps/portal/Register - denepanbHbIit HHCTUTYT TPOMBIILICHHON
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a narentoB CILIA.

5. http://freepatentsonline.com- 6a3a marenros CIIA.

6. http://patentmatie.com/welcome - 6a3a marenros CLLA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a nmaTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickasi morckoBasi cCHCTEMa HAy4YHBIX MTyOJIMKAIIUH.

11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAsI CUCTEMa HAYYHBIX MTYOIHKAIHIA.

12. http://dissforall.com — 6a3a muccepranuii.

13. http://diss.rsl.ru — 6a3a gucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a ceKTPOB XUMHYECKUX COCAUHCHHUH.
16. HoBeIii cipaBouHHMK XUMHKKa U TexHouora http://chemanalitica.com/book/novyy spavochnik

11. MaTepuajabHO-TeXHUYeCKoOe o0ecreyeHue 0CBOCHMS JMCIUILIMHBI B X0/1€ peaju3auuun
o0pa3oBaTe/IbHON NPOrPaAMMBbI.

Jlns npoBeneHus 3aHATHI B MHTEPAKTUBHOW (popme, uyTeHUs JIEKIUIl B BUJIE MPE3EHTAIIHH,
JEMOHCTPALMK BUJIEO MAaTEPHAIIOB MCIIONIb3YETCS MyJIbTUMEANIHAS TEXHUKA.

Jns  npoBeneHMsT NPAKTUYECKHUX 3aHATHMM MCHOJB3YIOT KOMIIBIOTEPHBIM KJlacc ¢
NIEPCOHAIILHBIMU KOMIIBIOTEPAMU, UMEIOIIIMMHU BbIXOJ B MIHTEpHET.

Tpu mabopatopun (mromansio 170 M?). JIaGopaTopruy OCHAIIEHH! KOMIUIEKTHBIM THIIOBBIM
XUMHUYECKHMM oOopynoBanueM (Becsl BJIP, TtepmocTarhl, UEeHTpU(YTH, ITUCTHIUIATOPHI,
MarHUTHbIE MEIIAJKH, MCTOYHUKH TMHTAaHUA W Jp.), OPUTHHAIBHBIMH YCTAHOBKaMHU U

npubopamu. [l mpoBefeHHs JaOOpaTOpPHBIX pabOT HMCHONB3YyIOTCS peomerp Anton Paar
PHYSICAMCR 302.
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http://googl/com/patent
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12. OcobeHHOCTH OCBOEHHS TUCHUILINHBI HHBAJIMIAMY U JIMIAMH ¢ OTPAHUYEHHBIMH

BO3MOKHOCTAMMU 310POBbSI.
I[HSI HHBAJIMAOB HW JMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU yT-Ie6HBI€ mnmponecc

OCYILECTBIIsIETCSI B COOTBETCTBUM ¢ [losojxeHueMm o0 opraHM3anuu y4eOHOIro mpouecca s
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),

YTBEPKIECHHBIM pekTopom 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

aucnuiuinHe «KoajonaHasa XuMushy

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

HNupexe
8 Conepxanue® Dran popMupoBaHus*
KOMIIETEHIMH
OIIK-1 CriocoOeH u3y4arhb, aHaTU3UPOBATh, HCIIOJIb30BaTh [IPOMEKYTOYHBIH

OHOJIOrHYECKHE OOBEKTHI U MponecChbl, OCHOBBIBAACH HA
BaKOHAaX W 3aKOHOMEPHOCTAX MAaTEMATHUYCCKUX, (bHSquCKI/IX,
XHMHAYECKUX U OMOJIOTHYSCKUX HAYK 1 UX B3aMMOCBA3AX

OIIK-7 Crioco0eH MpOBOIUTH IKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS M |  MPOMEXKYTOUHBIH
MCTIBITAHUS TI0 33aHHOW METO/MKE, HAaOII0ICHUS 1
M3MepeHHsi, 00pabaThIBaTh U UHTEPIPETUPOBATH
DKCIIEPUMEHTAJIbHBIE JJAHHBIC, TPUMEHSI MaTEeMaTUIECKHE,
(buznueckue, PU3NKO-XUMUYECKUE, XUMUYECKHE,
0H1OJIOTHYECKHEe, MUKPOOHOJIOTHUECKHUE METOIbI

3 KupubiMm mpudToM BBIJEISIETCS Ta YaCTh KOMIETEHITNH, KOTOpas GopMUPYyeTCs B XOJIE

W3YYCHUS JAHHOW TUCIUILIMHBI (€CITU KOMIIETEHIUSI OCBAaWBAETCS MOJHOCTBIO, TO (PparMeHThI
HE BBIJICIISTFOTCS).

4 Ortan (opMupoBaHHS KOMIETCHIIMH BbiOupaeTcs mo m.2 PIIJ[ u yueOHOMY TMiaHy
(HaYaJIbHBIN — €CJIM HET MPEAMISCTBYIONIMX AUCIIUILIAH, UTOTOBBIA — €CIIA HET MOCIIETYFOIINX
JUCIUIINH (WJIM KOMITETEHIUS He GopMUpyeTcs B XoJie pakTuku win ['A), mpoMexyTodHbIi
- BCE JIpyTHe)
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2. IToka3aTe/in 1 KPUTEPHHU OLIECHUBAHUS KOMIIeTEHINI HA Pa3JIMYHBIX 3Tanax uxX ()OPpMHPOBaAHMS, IIKAJIA OLeHUBAHUS

Kon u HaumeHnoBanue [Tokazarenu Kpurepuit YpoBHU CHOPMHPOBAHHOCTH
WHKATOpa c(hOpMUPOBAHHOCTH OLICHMBAHMS (omucaHue BBIPQXKEHHOCTH JIECKPUIITOPOB)
AOCTIKCHUSA (neckpunTOphbI) «yIIOBIICTBOPUTEIHHOY «XOPOIIO» «OTIIHYHOY
KOMICTCHIMH (OpOToBBbI (cpennnii) (BBICOKHMI)
MOJKET TIePEUUCIUTh 3HAET U MOXKET Jaet
OIIK-1.15 Jaet onpenesieHue OtBeTbl Ha HEKOTOpbIE OCHOBHBIE | MOACHUTH (PU3UKO- HCUYEPIIBIBAIOIIECE
[TpumeHsITh 3HAHUS B (dyHIIaMEHTAIBHBIX MOHATHH U | BOIIPOCH 29-33 dyHIaMEHTaIbHBIE XUMHYECKUAN CMBICTT oTpesieNiCHUE U
obnactu 3aKOHOB OCHOBHBIX Pa3/IeJoB 57-62 MOHSITHSI OCHOBHBIX (byHIaMeHTaIbHBIX JEMOHCTPHUPYET

MHUKPOI€TE€POr€HHBIX
CUCTEM JIJI peLICHUS
3a/1a9 XUMHUYECKOM
TEXHOJIOTHH

KOJUIOUIHON XUMUH

pa3AesioB KOJUIOUIHOU
XUMUH, 3HAET TOJIBKO
HEKOTOPbIE 3aKOHbI
KOJUIOUTHOM XUMHUH

MMOHSTHHA OCHOBHBIX
pa3aesioB KOJUIOUIHOM
XHAMHU, 3HAET
0O0JIBIIIYIO YaCTh
OCHOBHEBIX 3aKOHOB
KOJIJIOUTHOM XUMHH

noHUMaHue (HPU3UKO-
XUMHUYECKOH CyTH
byHIaMEHTATBHBIX
HOHSATUI OCHOBHBIX
pas3zeinos
KOJIJIOUJHON XUMMH,
3HAET BCE OCHOBHBIE
3aKOHBI KOJIJIOUJAHOM
XVMUH,
U3y4aroluecs B
pamKax
JUCLUIUTMHBL, U
MOHMMAET UX CYTh

O0BbsicHsIeT, KaK KOPPEKTHO
MPUMEHSTh (PyHAaMEHTaJIbHbIE
MOHATHSI KOJUIOUAHON XUMUU
JUISL OITMCAHMSI TOBEPXHOCTHBIX
SIBJIGHUH, OITUCBIBATDH U
UHTEPIPETUPOBATH PE3YIbTAThI
HCCIIEOBAaHUM B paMKax
3aKOHOB KOJUIOMIHOM XUMHUH

OTBeTHI HA
BoTpockl 34-37
49-56

IMOHHUMAET KaKue
MTOHSTHS OTHOCSTCS K
obnactu
MOBEPXHOCTHBIX
SIBJIEHU, YMEET
OIMCHIBATh U
WHTEPIPETHPOBATH
pe3ynbTaThl
HUCCIEeN0BaHUN B
pamMKax 3aKOHOB

MOJKET COIIOCTaBHTh
KKIOMY SIBICHUIO U3
obnactu
MMOBEPXHOCTHBIX
SIBIICHUI
COOTBETCTBYIOIINE
dbyHIaMEHTATBHBIC
MMOHSATHS, C IIOMOIIBIO
KOTOPBIX OHO MOJKET
OBITh OMMCAHO, YMEET

CaMOCTOSITEIILHO
BBIOMpAET crocod
OIIMCaHUus
pE3yNIbTaThI
HUCCIIEIOBAaHUN U
BCECTOPOHHE MX
HHTEPIPETUPYET,
UCTIONB3Ysl 3HAHUE
3aKOHOB
KOJUIOMTHON XHMUHU




KOJIJIOMJTHOM XUMUH
TOJILKO B IIpeenax
MPEIOCTABICHHBIX
nponucen

aTh OOBACHEHUS U
MPaBUJILHO OIHUCATH U
UHTEPIPETUPOBATH
pe3ynbTaThI
HCCIICIOBAHUM B
paMKax 3aKOHOB
KOJJIOUTHOM XUMHUH

IIpuMeHsieT 3aKOHBI,
CBSI3bIBAOILIME MEXY COO0M
(byHIaMEeHTaIbHBIC TTOHATHUS
KOJUIOMIHON XUMHUH U NIPUEMBI
peLIeHUs TUIIOBBIX 3a/1a4
KOJUIOMTHOM XUMUU C
HCIIOJIb30BAHUEM M3BECTHBIX
3aKOHOB

OtBeTHI HA
Borpochl 38-43
44-48

HaIKCaHUE OTYeTa
110 J1JaOOpaTOpHBIM
paboram

MOXXET MPUMEHHUTh
HEKOTOPbIE 3aKOHBI,
CBSI3BIBAIOIIIE MEXITY
coOon
byHIaMeHTalIbHbBIE
MOHATHS KOJIJIOWTHOMN
XHUMHUH, BIageeT
MpUeMaMH PEIICHUS
AJIEMEHTAPHBIX 3aJ1a4,
pelIeHre KOTOPBIX

yMeeT IPaBUIbLHO
MIPUMEHUTD 3aKOHBI,
CBSI3BIBAIOIIIE MEXITY
coOon
¢byHIaMeHTaIbHbBIE
MOHATHS KOIJIOWTHOMN
XUMUH, JJI pEIICHUS
IIOCTaBJICHHOM 3aJa4H,
MOXKET peniaTh
TUIIOBBIC 3aa4U

CaMOCTOSITEIILHO
IPABUIIBHO
BBIOMpACT U
MPUMEHHUTH 3aKOHBI,
CBSI3bIBAIOIIINE
MEXIy coOoM
byHIaMeHTaTbHBIC
TIOHSITUS
KOJUJIOUHON XUMHUH,
JUTSL PEIICHUS

OIIK-7.13

CrniocoGeH npoBOIUTh
AKCIIEPUMEHTAIBHBIC
WCCIICTOBAHUS H
UCIIBITAHUS IO
3aJIaHHO METOJINKE,
HaOIoIeHUs U
U3MEpeHus,
o0OpabaTeIBaTh U
WHTEPIPETHPOBATH
AKCIIEPUMEHTAILHBIC
JaHHBIC, IPUMEHSS
MaTeMaTHYeCKUe,
¢busnueckue, PU3NKO-

IHepeuncasier METOIUKH
HCCICA0BAaHMA ITOBEPXHOCTHBIX
CBOWCTB U JUCIIEPCHOTO
COCTOSIHUSI BEIIECTBA

OTBeTHI HA
BOTIPOCHI 4-8

OCHOBAHO Ha MPSIMOM | KOJIJIOUTHOM XUMHH C | ITOCTaBICHHOM
MIPUMEHEHUHN HCIIO0JIb30BaHUEM 3a/1a4u
U3BECTHBIX (hopmyI OCHOBHBIX 3aKOHOB

CIIOCOOEH TOJIBKO 3HAET NepeyYEHb HCYEPIIHIBAOIIIE

[IEPEYUCIIUTD
OCHOBHBIC METOOIUKHN
HCCIICIOBaHUS
HOBerHOCTHHX
CBOMCTB U
JIUCTIEPCHOTO
COCTOSIHUSI BeIlleCcTBa

MCETOHOB JJIsI U3YUCHUA
KaXXI0ro KOHKpPETHOT'O
CBOI>'ICTB8., CBsA3aHHOI'O
C MMOBEPXHOCTHBIM HJIN
BBICOKOIUCTICPCHBIM
COCTOSAHHEM BCIICCTBA

3HAET METOJIUKHU JIJII
M3YUYEHHS BCEX
OCHOBHBIX CBOMCTB,
CBSI3aHHBIX C
ITOBEPXHOCTHBIM WJIU
BBICOKOJIUCTIEPCHBIM
COCTOSIHUEM
BEIIECTBA




XUMUYECKHUE,
XHMHYECKHE,
OHoJIOrnYecKue,
MHUKPOOHOIOIHYECKHE
METO/IBI

IosicusieT, Kakum 006pazom
OIPECISIFOTCS. OCHOBHbIC
XapaKTEPUCTHKH KOJUTOUTHBIX
CHCTEM

OTBeTHI HA
Borpocsl 1-3, 9,10

HaIMCaHUE OTYETa
o 1abopaTOpHBIM

MOXET JIaTh TOJIBKO
dbopmanpHOE
orpe/ecHNe
OCHOBHBIX
XapaKTePUCTHK
KOJUIOMAHBIX CUCTEM

IIOHUMAET, KaK
IIPaBWJIbHO BBIOPATH
METOA JUIs
OIlpeieNeHus
OCHOBHBIX
XapaKTEPUCTUK
KOJIJIOUJHBIX CHCTEM

MOHUMAET CYLIHOCTh
METO/I0B
ornpezeneHus
OCHOBHBIX
XapaKTePUCTHK
KOJUIOUTHBIX CUCTEM
U 3HAET alITOPUTM UX

pabotam IPUMEHEHUs
HMeEET 3a4aTOYHbIE CrocoOeH MpaBUIILHO croco0eH HalTh
IToka3biBaeT OTBeTHI Ha HaBBIKHA BBITIOJTHUTH OIMCaHue
AKCIICPUMEHTAIIbHBIC TTPHUEMBI Borpocsl 11-28 AKCIIEPUMEHTAIbHON AKCIIEPUMEHTAJILHBIE TpeOyemMoro
PpabOoTHI C KOJIJIOUTHBIMH paboThI paboThI C SKCTIIEpUMEHTA B
cCHCTEMaMU KOJUTOMIHBIMU JIUTEePATyPHBIX
HaIMCcaHue OT4eTa CHCTEMaMH I10 WCTOYHUKAX U
T10 JTAOOPATOPHBIM MPEA0CTaBICHHBIM CaMOCTOSTENLHO
pabotam MIPOTHUCSIM BBIIIOJIHUTE
3KCHEPUMEHTAIIbHbBIE
paboThl ¢
KOJUIOM JHBIMH
CHCTEMaMU

[lIxana onenusanusi coorserctyer CTO CIIGI TU(TY):

Ilo aucuummHe IMPOMCEIKYTOUHAA aTTCCTAalUsA MPOBOJAUTCA B (1)opMe OK3aMcCHa,

«yI0BJIETBOPUTEIILHO», «HEYAOBIECTBOPUTEILHOR).

IIKajJla OLICHUBAaHUA — OabHas (((OTJ'II/IIIHO)), «XOpOoIIO»,




3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
IIpumepbl BAPHAHTOB KOHTPOJIbHBIX PadoT 1Jisl IPOBeAeHUS TeKYIero KOHTPOJIS.
Konrponbnas padora Nel

1. Uto obmiero u yeM otnuyarorcs Teopuu Jlearmopa u BOT?

2. YV kakoll u3 >KUIKOCTEH OoJibllle IMOBEPXHOCTHOE HATSXKEHHE Yy OeH30Ja WiIn
HUTpoOeH3oisa? OTBEeT 000CHYHTE.

3. OOBsicHHUTE TPOLIECC U30TEPMUUECKOM ITEPETOHKH.

4. Yto Takoe Quotarus?

5. Yro mpoucxomutr ¢ JADC mnpu MOBBHIIIEHUH KOHLEHTpAMH HHIUPPEPEHTHOTO
anexkTponuta? 3anada. OnpeaenuTs A0 MOBEPXHOCTH, 3aHATYIO MOTEHIIMAIONPEACIISIOIIUMU
nonamu (z = 1) B JIOC npu kounenrpamuu BoxHoro pactopa NaCl C = 0,01 monb/n u
norennuane 01= 3-10-2B. Iinomank, 3aHuMaeMast OqHUM HOHOM So=2-10-19M2.

KonrponbHnas pabora No2

1. Kakum mapameTpoM XapakTepu3yloT HHTEHCUBHOCTb OPOYHOBCKOTO JIBHKEHUS?

2. Jlaiite 00bsSICHEHHE IPUUMHBI JIEKTPOOCMOCA.

3. Ha yem ocHoBana teopus JJIDO?

4. Kakue peosiorn4ecKkue KpuBble XapaKTEPHBI ISl HhIOTOHOBCKUX KHIAKOCTEH?

5. IlpuBenute Ki1accupukay SMyIbCUH.

3amauda. PaccuntaTh CKOPOCTH AmeKTpodopesa chepuiaeckux YacTULl PaanycoM

r =1-10-6M B BoJTHOM pacTBOpe 1eKTponTa (€ = 80) ¢ KOHIICHTpAIUEH

C=2-10-2momn/n1 ipu E = 2-103B/m, ecnu 1ipu TeUEHUH TUCTIEPCHOHHOMN CpeJIbl Ye-

pe3 aunadparmy, chOpMUPOBAHHYIO U3 ITUX YACTHUI], BOSHUKAET PA3HOCTH MOTEH-

uuanoB E=7,5-10-2B. Y aenbHas 351€KTPONPOBOIHOCTD U BA3KOCThH AUCIIEPCUOHHOMN

cpenbl paBHbL: A=2,5-10-20M-1-M-1 u e=1-10-3I1a-c.

Bonpocs! 1J1s1 OEHKH 3HAHUI, YMEHUH M HABBIKOB, C()OPMHPOBAHHBIX y CTYJAEHTA
no komnerenuuu OIIK-1, OIIK-7:
1. Crabunu3anus AMCIEPCHBIX CUCTEM MTOJUMEpPaMH.
2. Kuneruka xoarynsiuu. beictpas u MeaienHas koaryisinus. OOpaTumasi 1 HeoOpaTumast
KOAryJIsLHs.
3. [TomyueHue nucnepcHbIX cucTeM aApoliaeHreM. DPPeKT aacopOUOHHOTO TOHUKEHUS
npodHocTu. Ero oobsicHenue.
4. Ilony4yeHue OUCIEPCHBIX CUCTEM MTyTEM KOHIEHCAlUU. ['OMOreHHast 1 rereporeHHas
KOHJCHCALU.
5. MoneKkyJIsipHO-KUHETHYECKHUE CBOMCTBA IUCIIEPCHBIX CUCTEM.
6. bpoyHoBckoe aBukeHHe U cequmenTanus. CequMeHTalMoHHO-11 () y3HOHHOE paBHOBECHE B
JTUCIIEPCHBIX CUCTEMAX.
7. OnTHdeckue CBOMCTBA IUCIIEPCHBIX CUCTEM. SIBIIEHNE paccesHus CBETa.
8. Kimaccudukanuu noBepxHoctHO-akTUBHBIX BenlecTB ([IAB). [Ipumenenue B TeXHUKE.
9. Munennoobpasyroliye MoBepXHOCTHO-aKTHBHBIE BellecTBa. Kputnueckas KOHIEHTpaIus
Munemnoodpasopanusa. CTpoeHue MUIIEII.
10. ComroOnnu3anus B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB), 3Hauenue B
npupojie u Texuuke. Motomee nefictsue I[TAB.
11. Omynecus. Knaccuduxauuu smynscuil. [Ipumenenne smynbeuit.
12. Crabunuzanus u pa3pyuierue smyiascuid. O6pamenue a3 smynbcuit. ['mapodunsHo-
munoduneHenii 6ananc (I'JIB).
13. Tlensl. Metonbl nonyyeHus U crabunuzanuu nel. [IpumeHenue nex.
14. Aspo3zonu. Knaccudukanus aspozoneit. CBOWCTBa, yCTOMYUBOCTD, pa3pylieHHE adpo30Jei.
15. TTapameTpbl HANPSKEHHOTO COCTOSHUS AUCTIEPCHBIX CUCTEM: HalpsbKeHue, nedopManus,
ckopocTh aedopmariu. 3akoH ['yka. 3akoH BHyTpeHHero TpeHus: Hprorona.OCHOBHBIE
PEOJIOTHYECKHE BETMYMHBI, XapaKTepU3YIOlue MOBEIEHIE MaTepHralla Mol Harpy3Koil.



16. Teyenue B MWIMHAPUYECKOM KaHajie (KallUUIsipe) HbIOTOHOBCKUX M HEHbIOTOHOBCKUX
KOJIJIOUJHBIX PACTBOPOB.

17. Bsi3kocTh pa30aBICHHBIX, arPEraTUBHO YCTOWYMBBIX JTUCTIEPCHBIX CHCTEM. Y CIIOBHS
MIPUMEHUMOCTH YpaBHEHUS DUHILITEHHA.

18. CTpyKkTyprpoBaHue qUCTIEPCHBIX cucTeM. DaKTOpBL, ONpPEAEIAONINe UX CTPYKTYpy. ['enu u
cryanu. Cunepesuc.

19. Peonoruueckuie KpyuBble TEUEHHS INIACTUYHBIX JUCIIEPCHBIX MaTepUaIOB. Y paBHEHUE
[IIsenosa-bunrama.

20. CtpykTypa 1 0COOEHHOCTH T€YEHHUSI 00PATUMO KOATyIHPYIOIUX JUCIIEPCHBIX CUCTEM.
Tuxcorponus. Peonornueckue Kpussble.

21. CtpykTypa 1 0COOCHHOCTH TeUEHHs BHICOKOKOHIIEHTPUPOBAHHBIX CycrieH3ui. JlunaTancusi.
Peonoruueckue KpuBsble.

22. BuyTpeHHee BpallleHHe U THOKOCTh MOJIMMEPHBIX MOJIEKYI. OCOOEHHOCTH MX TETJIOBOTO
nBxeHus. KonpopmannonHas sHTponus.

23. Oco0bie (hU3HKO-MEXaHHYECKHUE CBOMCTBA mommMepoB. CTekiioodpasHoe,
BBICOKO?JIACTUYECKOE U BA3KOTEKYUYEE COCTOSTHUSI [TOJUMEPOB.

24. Ilpupoja pacTBOPOB OJUMEPOB, CXOACTBO U PA3IN4Us C KOJUIOUIHBIMU PacCTBOPaMH.

25. OcoGeHHocTH pacTBOpeHus nosmmepoB. Habyxanue nonumepos. TepMonHaMuyecKue
OCHOBBI PaCTBOPEHUS IIOJIUMEPOB.

26. ITonmuaneKTposinThl, PakTOPbI, BIUSIOIINE HA CBOMCTBA PACTBOPOB MOJIMIIEKTPOIUTOB.
IIpuMeHeHne MONUAIIEKTPOIUTOB.

27. Pa3mepsl KOJUIOUIHBIX YacTHLl U pa3MepHble 3pdexTsl. [IoHsTHE 0 TEXHOT0TMH
HU3KOPa3MEpHbIX CUCTEM (HaHOTEXHOJIOTUN).

28. [lonsiTre 0 (paKkTaIbHBIX CTPYKTYpax. Y paBHEHHE COCTOSIHUS U PEOJIOTMUECKUE YPAaBHEHMS
(dpaKTaJbHBIX CTPYKTYP.

29. Knaccuduxanuu aucnepcHsix cucteM. Komoninoe cocTosiHue BEIECTBa.

30. IIoHsiTHE O MOBEPXHOCTHOM cJI0€. ['eoMeTpruuecKue napaMeTpbl IOBEPXHOCTH.
TepmoauHaMuyeckue GyHKIMN TOBEPXHOCTHOTO CIIOSL.

31. IloBepxHOCTHOE M Mexk(hazHOE HATsDKeHHE. Biustaue npupoas! a3 Ha HaTsHKeHne. MeTo sl
OIpEEIICHUS IOBEPXHOCTHOTO HATSKEHUS.

32. Ancop6uus Ha rpaHulie pacTBOp — ras. [loBepXHOCTHOE HATSKEHUE PaCTBOPOB. Y paBHEHHE
u30TepMBI aicopbiu ['ub0ca, ero aHamus.

33. IloBepxHocTHO-akTUBHBIE BelecTBa (IIAB). [ToBepxHocTHas akTuBHOCTS. [IpaBuio TpayoOe.
34. KanwuisipHoe naBiaeHUe. 3aBUCUMOCTD YIIPYTOCTH Iapa OT KPUBU3HBI TOBEPXHOCTU
paznena. M3oTepMuyeckas meperoHka.

35. Aacop6uust mapoB opucTeIMU MaTepuaiamu. KanumisgpHas konaeHcanus. OnpeaeneHue
yAEIbHON MTOBEPXHOCTHU aJCOPOCHTA.

36. Pacrekanue n cmaunBanue. Kpaesoii yrois. Binusnue IIAB Ha cmaunBanue. Anresus u
kore3usi. OCHOBBI (prIOTALINH.

37. Ancop6uust ra30B Ha MOBEPXHOCTH TBEPABIX Tell. [Ipupoaa ancopObumonHsIx cuil. OCHOBHBIE
TEOPHH aJICOPOIIHH.

38. AncopO1ust ra30B Ha MOBEPXHOCTH TBEPBIX Tel. OCHOBBI MOHOMOJIEKYIISIPHONW TEOpUU
Jlanrmiopa. AKTHBHBIE HEHTPBI TIOBEPXHOCTH.

39. AncopOrus ra30B Ha MOBEPXHOCTH TBEPABIX Ted. OCHOBBI MOJUMOJIEKYIISIPHON TEOPHU
[Tomstau. AcOpOIIMOHHBIN TOTSHITHAT.

40. AncopOuus ra30B Ha MOBEpXHOCTH TBEPABIX Tea. OcHoBbI Teopun BOT. Onpenenenue
YAEIbHON MMOBEPXHOCTH MATEPHUATIOB.

41. Biusinue TemnepaTypbl Ha aacopoumio. Temnotsl aacopOuu. TenaoTsl cMauuBaHMsL.

42. MonexynspHas aacopOusi U3 paCTBOPOB Ha TTOBEPXHOCTH TBEPABIX Tell. BiausHue mpupo st
(a3 1 pacTBOPEHHOTO BEIIECTBA.

43. MoHOMOJIEKYISIPHBIEC CIIOM, X 00pa30BaHHUE M CTPOCHHUE. Y PAaBHEHHUE COCTOSHUSA.



44. lonooOMeHHast afcopOIysl U3 pacTBOPOB. XapaKTEPUCTUKNA HOHUTOB. PaBHOBECHE HOHHOTO
obmena. [IpuMeHeHEe HOHUTOB.

45. O6pazoBaHue U CTpOCHUE ABOWHOTO 3ekTpudeckoro cios (JI2C). Cnennduaeckas
azcopOLus HOHOB.

46. PactipenienieHre MOHOB U 3JIEKTPUUECKOI0 OTEHIIMANA B IBOHOM JIEKTPUUYECKOM CJI0€
(A2C). ITapameTpsl, xapakrepusyrommue [IC.

47. BnusiHue 37€KTPOIUTOB Ha ApaMeTPhl ABOWHOTO AeKTprueckoro cios. Uuauddepentrsie
1 HenHIu(PepeHTHBIE JIEKTPOTUTHI.

48. IToBepXxHOCTHOE HATSKEHHE 3apsyKEHHOW I'PaHULIB] pa3fielia, ypaBHEHHUE
3JIEKTPOKAUIUISIPHOCTH.

49. TlonsiTue 00 IEKTPOKMHETUIECKOM MTOTEHIMAJIE, BIUSHUE Ha HErO 3JICKTPOJIUTOB.

50. DeKTpOKUHETHYECKUE ABJICHUS. DieKTpoocmoc. OcHOBBI Teopuu. [Ipumenenue.

51. DnexTpokuHeTHYeCcKHe sABIeHUA. DnekTpodope3. OcHoBsl Teopuu. [Ipumenenue.

52. DnexkTpoKuHETHYECKHE siBIeHUs. [loTeHman npoTekanus U MOTEHUMal CEIUMEHTALUH.
OcHoBbl Teopuu. [Ipumenenue.

53. IToBepxHOCTHAsA MPOBOAUMOCTh. E€ poiib B 3JIEKTPOKMHETUYECKUX SIBJICHUSX.

54. ArperaTuBHas U CEIUMEHTAIIMOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM. MeTo 1bl
PEryJIupOBaHMs YCTOMYMBOCTH AUCIEPCHBIX CUCTEM.

55. ToncTeie ¥ TOHKME IIIEHKU. TONIIMHA, HATSYKEHUE U PACKIMHUBAIOIIEE JaBICHUE IUIEHOK.
56. JIBOMHOM 3JEKTPUUYECKUIN CIOU B TOHKOU IJIEHKE. DIIEKTPOCTATUYECKOE B3AUMOICHCTBHE
YacTHUL.

57. OcunoBsl Teopuu JIDPO. [loTeHnmanbHble KpUBbIe B3auMoAeiicTBUA yacTull. [lapameTpsl
KPUBBIX U YCTOWYUBOCTb JUCHEPCHBIX CUCTEM.

58. OcuHoBsl Teopun JIPO. BnusHre KOHIEHTPALUK 3JIEKTPOJIUTA HA YCTOUUHUBOCTh
JucrepcHou cucremsl. Ilopor koarymsuu.

59. DMnupuyecKue npaBuiia MEKTPOTUTHON KOAryIaluu, UX 00bICHEHUE C MTO3UIUI TEOpUH
JUIDO.

60. Ilentuzanus. CriocoOsl nentuzanuu. [IpaBuno ocajikos.

61. ArperaTuBHasi yCTOMUMBOCTb IUCIIEPCHBIX cUCTEM. PackiinHUBaro1IEe 1aBlI€HUE, €r0
COCTAaBJISIOLIHE.

62. BinsiHue BHEUTHUX NOJIEH Ha YCTOMYMBOCTD AUCTIEPCHBIX CHCTEM.

[Ipu cnave sk3amMeHa, CTYJEHT MOIy4yaeT TPU BOIIPOCA U3 MEPEUHs, IPUBEIECHHOTO BhIIIIE.
Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

S.Meroauyeckne MarepHaabl JJd ONpeleseHHs NMPOUEAYP OUECHHUBAHMSA 3HAHMH,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETEHIMI.

IIpomexxyrouHass arrecrauus 10 JUCLMIUIMHE IPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII CTO CIIGI' TU(TY) 016-2015. KC YKB/I Ilopsimok npoBeaeHUs 3a4€TOB U
JK3aMEHOB.



