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

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

B PE3YyIbTaTC AJIsI OCBOCHUA O6paSOBaTCHBHOﬁ IMporpaMmsal CIICHUAIMUTETA 06yanOH_II/II\/IICH OOJIKEH OBJIAACTH CICAYIOIIMMH PE3yIbTaTaMn

06yquH;1 IO AUCHUIIIINHE:

Kox n nHaumenoBaunue
KOMIIETEHIINU

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(mecKpunTOpHI)

OIIK-1
Crioco0OeH u3y4yaTh, aHaTU3UPOBATh,

IMCIIOJIBb30BaTh MCXaHM3Mbl XUMHNYCCKHUX

peakiui, IPOUCXOISIINX B
TEXHOJIOTUYECKHX IPOLIeccax U
OKpYKarolleM MUpe,

OCHOBBIBASICh HA 3HAHUSIX O CTPOCHUU
BEILECTBA, IPUPOJIE

XUMUYECKOM CBSA3U U CBOMCTBAX
pa3JIMYHbBIX KJIACCOB

XUMUYECKUX 3JIEMEHTOB, COEIMHEHUH,
BEILIECTB U

MaTepUalIOB

OIIK-1.7

[Ipumenenue 3Hanuii B o0nactu
MHKPOTETEPOT€HHBIX CHCTEM JIJIsl PELICHUS
3aJa4 CO3/IaHMsI HOBBIX HAHOMATEPHAJIOB U
HAHOTEXHOJIOTHi

3HaTh:

TreOMETPUYECKUE, TEPMOINHAMHYCCKUE, KHHETHUECKHE,
OINITHYECKHE OCOOCHHOCTH MUKPOTETEPOTEHHBIX CUCTEM,
(GyHKIMOHATBHBIE CBOMCTBA MEXK(a3HBIX TPaHMII, CPEICTBA
YX IMarHOCTHKH M PETYJINPOBAHUS.

Ymersn:

aHAJIM3UPOBATh CBOWCTBA MUKPOT'€TEPOTCHHBIX MAaTEPHAIIOB,
IPOMBIIIJICHHBIE U TIPUPOIHBIE TPOIECCHI C TIO3UIUN HAYKH
0 KOJUIOHJax.

Baanern:

HaBbIKaMU IPUMEHEHHSI KOHIECTILUI HAyKU O KOJUIOUAAX K
YIIPaBJICHUIO CBOMCTBAMH MHUKPOTE€TEPOTEHHBIX MAaTEPHAIIOB,
IPOMBIIIJIEHHBIMU U IPUPOIHBIMU MPOLIECCAMHU.

OIIK-1

CrniocobeH permiath 3a1a4u
po¢eCCHOHAIBHON IeATETHLHOCTH,
MPUMEHSIST METOJIbI MOJICIIMPOBAHUS,
MaTeMaTH4eCKOro aHaIN3a,
€CTECTBCHHOHAYYHBIC U
oOIIenHKEHEPHBIC 3HAHUS

OIIK-1.8

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

3HaTh:

TEOPETUYECKHE OCHOBBI METOJIOB HCCIIE0OBAHUS
KOJUIOM/IHBIX CUCTEM U CBOMCTB MeK(a3HbIX TOBEPXHOCTEM.
Ymersn:

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

HaBbIKaMU CaMOCTOSITENILHOM pealn3aliii OCHOBHBIX
METOJIOB MCCIIE€0BAHNS KOJUIOUAHBIX CHCTEM U CBOMCTB
MeX(]a3HbIX TOBEPXHOCTEH U MHTEPIPETALIMU OTYYEHHBIX
pe3yJIbTaTOB.




2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl.

JlucuumiamHa OTHOCHTCS K TUcIUIUIMHAM o0s3atenbHor yactu (b1.0.24) u u3yuaercs Ha
4 xypce B 8 cemecTpe 1 Ha 5 Kypce B 9 cemectpe.

B wMerogmueckoM mjaHe JUCHMIUIMHA ONUPAETCS HA BJIEMEHTHl KOMIIETEHIIHH,
c(OpMHUPOBAHHBIEC TIPU U3YYECHUHU TUCHUIUIMH «DHU3NUecKast XUMHs», ""AHATUTHYECKAs XUMUs'",
"®uzuka" u «Heopranuueckas xumusi». lloydyeHHble B mpolecce M3y4eHUs IUCIUILIAHBI
«KomnouaHas XuMus» 3HAHUS, YMEHUS M HAaBBIKA MOTYT OBITh HCIIOJIb30BAaHBI MPU U3YYCHUU
JUCIUIUINH «XUMUS TOJMMEPOBY, MPHU MPOXOKICHUN MPOU3BOJCTBEHHON MPAKTHUKH, a TaKkKe
IIPY BBITIOJTHEHUH BBITYCKHOW KBAJTM()UKAIIMOHHON PabOTHI

3. O0beM TUCUHUILIAHBI.

Bup yueOHOi pabOThI Beero,

ya p 3E/akaneM. yacoB

OO0mast Tpy10eMKOCTb 1M CHUILTHHbBI 4/144

(3a4ETHBIX €AUHUIY aKaIEMUYECKHX YaCOB)

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

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

CCMHUHAPbI, MIPAKTUYCCKUC 3aHATUA -

nabopaTopHbIe PaOOTHI 8

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 arrecrauuu(KP, KII , 3auer, sx3amen) Jx3amen/9




4. Conep:kanue TUCHUNIHHBI.

4.1. Pa3zgesnbl AMCHUILIMHEI U BUALI 3aHATHIA.
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1. | JucnepcHoe cOCTOSIHUE BEUIECTB, BUIbI OIK-1.7
JUCTICPCHBIX CHCTEM, yIeIbHAS 28 OHK-ll 8
MOBEPXHOCTh. AICOpOIINS Ta30B. '
2. | IloBepXHOCTHBII CIOU, TOBEPXHOCTHOE 5 OIIK-1.7
HaTsDKEHHE U aJICOpOLHsL. OIIK-1.8
3. | [loBepXHOCTHO-aKTHBHbBIE BEIIECTBA.
. 2 OIIK-1.7
Knaccudukanms, cBoiicTBa, MEXaHH3M 12 OIK-1.8
neiicrBus u npumenenue [1AB. '
4. | CMauyuBaeMoOCTb U KalUJUIIPHbIC SBICHHUS. 2 OIIK-1.7
OIlK-1.8
5. | [ABOIHO# 2JIEKTPUUYECKHIA CITOM. 29 OIIK-1.7
DNEeKTPOKMHETHYECKHUE SIBJICHUSI. OIIK-1.8
6. | YCTOHYHBOCTB JUCIIEPCHBIX CHCTEM. 12 OIIK-1.7
Teopus ycroriuusoctu JJIDO. OIIK-1.8
7. | Kuneruueckue CBONCTBA AUCIIEPCHBIX OIK-1.7
cucteM. CTpyKTypHpOBaHUE U pa3JieleHNe 2 12 OHK-ll 8
bas. '
8. | Peonorus gucmiepCHBIX CUCTEM. 2 5 12 OIIK-1.7
OIlK-1.8
9. | ®u3uKO-XUMHMsI TOJTUMEPOB U X PACTBOPOB. 12 OIIK-1.7
OIlK-1.8
10. | Ilomy4yeHue TUCTIEPCHBIX CUCTEM. 13 OIIK-1.7
OIIK-1.8
Hroro 4 8 123
4.2. 3aHsTHS JIEKIIMOHHOT0 TUIIA.
Ne
. HaumeHnoBanue Tembl O6pbem, |MuHOBanmoHHas
pas U KpaTKoe COJIep KaHue 3aHsATHUS aKaJ.uyacsl dbopma
JACITUTUTAHBI
1 JlucriepcHOE COCTOSIHHE, JHUCIIEPCHOCTD, yeabHas 0,2 J
MTOBEPXHOCTb.
1 Knaccugukanus mo 1ucnepcHOCTH U arperaTHOMy 0,2 J
COCTOSTHUIO ¢bas. OYHKIHOHAIBHOCTD
MOBEPXHOCTHU. AJICOPOLIUS Ta30B.




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe COoAep KaHue 3aHATHS

O0newM,
aKaJ.uacsel

uaHoBannonnas
dbopma

2

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

0,2

A

[ToBepxHoctHo aktuBHble BemiecTBa (ITIAB),
ypaBHEHHE U30TE€PMBI HATSHKCHUS, TTIOBEPXHOCTHAS
aAKTUBHOCTh. YPaBHEHHE HW30TEPMBI aJICOPOIHU
I'n66ca, ero aHaIM3 U OTPaHUYCHUS.

0,4

CmaunBaeMoOCTh, KpaeBOW yroix CMadyMBaHUS.
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.

0,4

Teopuss  muddy3noro  cmos, IPPeKTHBHASL
TOJILMHA, BIIMSHUE HMOHHOM CHIJIBI 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 B3aUMOJCHCTBHE
YacTHUL, MOJIEKYJsIpHasi M DJIEKTPOCTaTHYECKas
COCTaBJISIOLINE.

0,2

JIB

[lepexon JlepsruHa, NOTEHUUAIbHBIE KpPUBBIE.
Kpurepun ycroiunocT.

0,2

Crabunuzamus 1 Koaryisius JUCIIEPCHBIX CUCTEM.
BpoyHOBCKHMIT MEXaHNU3M KOATyJISLMU KOJJTOUIHBIX
pactBopoB. Kputnueckas KOHUEHTpalus, IpaBuia
IIEKTPOJIUTHON KOAryJIsiLAH. Kpurepun
YCTOMYMBOCTHU CYCIIEH3HIA.

0,2

PI




Ne
paznena
JUCLIUILIUHBI

HanmenoBanue TeMbl
1 KpaTKoe COoAep KaHue 3aHATHS

O0newM,
aKaJ.uacsel

uaHoBannonnas

dbopma

6

XaotnuyHoe  (OpOYHOBCKOE) U PEryisipHOE
IBWKCHHWE YAaCTHL, CJIEICTBUS COIOCTABHMOCTH
WHTCHCUBHOCTH JIBYX BHJOB JIBUKCHHS B
KOJUTOHTHBIX cucTeMax. CenumeTaMoOHHO-
mipy3noOHHOE  paBHOBECHE,  HOPMHUPOBAHUE
pacnpenenenus boxpnmMana, yciosue o0pa3oBaHus
ocajKa.
DNEeKTPOKUHETHYECKHE
3JIEKTPOJIUTOB.

SIBJICHHUA, BJIMSHHUC

0,2

J

Kunernka koarymsanuu. OpakrtanbHas MOJEIb
JBOJIIOLIMM M KOHEYHOIO COCTOSHUS B3BECEH,
KOaryJiilIMOHHOE CTPYKTYpUPOBaHUE u
pazneneHnue ¢a3 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 NIOBEIECHUS NUCIIEPCHBIX CUCTEM IIPU
teueHun. Popmyna HerooroHa m bpuHkmeHa miis

Dany,nomTmYx

0,2

Tunsl CTPYKTYp IIOKOSI: LeroYeyHas,
KOaryJiuoHHasl, mnepuoanyeckas. CTpyKTypHOE
COCTOSIHUE  JMCIEPCHBIX CHCTEM B  IIOTOKE.
YpaBHEHUS CTPYKTYPHOT'O COCTOSIHUS U YPABHEHUS
peonorun LENIOYEYHON CTPYKTYPBHI,
KOaryJSIIMOHHOM  CTPYKTYpel Ha OCHOBE €€
¢pakTanbHO ~ MoJeNMM M TEepUOJUUYECKON

CTPYKTYPBHI.

0,2

KtCm™m

Makpo ¥ MHKPOCOCTOSIHUE MOJMMEPHBIX LENEM,
KOHUrypallMoOHHass JHTPONUS M  BEPOSTHOCTD
Pa3IMYHbIX MaKpOCOCTOSIHUH, npuposa
AJIACTUYHOCTH TOJIMMEPOB.

Oco0eHHOCTH KHHETHKU pacTBOPEHUS MOJIUMEPOB,

HaOyxaHHe, BSI3KOCTb  PACTBOPOB,  BIUSHUE
MOJISIPHOM MACCBI.
[Monusnexktponutel. Bnusaue pH cpeasl Ha

MaKpOCOCTOSAHHUE MOJICKYIT U CBOICTBaA PacTBOpPOB.
CTa6I/IJ'II/I38.I_II/I$I Cy€HCH3I/Iﬁ IMOJINBJICKTPOJINTAMHU.

0,4

Pl




4.3. 3aHATHS CEMUHAPCKOTO THTIA.

4.3.1. 3ansaTHs 1a00PATOPHOIO THUIA.

Ne
asena Haumenosanue TeMEbI O0beM, |MHHOBaIMOHHAs
P U KPaTKOE COACpKaHUE 3aHATHUS aKaJ1.9achl dbopma
JUCLHUTIIIUHBI

2 [ToBepxHOCcTHOE HaTsbKeHUe U ancopbObuus ITAB. 2 i
CrpykTypa 1 napaMeTpsl IOBEPXHOCTHOIO CIIOSI.

4 ITony4yeHue KOUIONHBIX PACTBOPOB. 2 A
ONeKTpoKMHEeTHYeCKue sBieHus. OnpeneneHue
ANIEKTPOKMHETUYECKOTO  MOTEHIMAla  METOJIOM
3MEKTPOOPETUIECKOTO OCAKICHUS

7 Peosorus JIUCTIEPCHBIX CHUCTEM. Teuenue 0,5 Ji|
HBIOTOHOBCKHUX KUIKOCTEH.

7 Peosorus JIACTIEPCHBIX CHUCTEM. Teuenue 0,5 pil|
HEHBIOTOHOBCKUX JKUJIKOCTEH.

7 Tukcorponus. TecT Ha TUKCOTPOITHOCT. 0,5 Jil|

7 OcumsuuoHbIN JKCIIEPUMEHT. VYron 0,5 Ji|
MEXaHUYECKUX  MOTepb.  AMIUIUTYAHBIA U
YaCTOTHBINA SKCTICPUMEHTHI.

8 DU3UKO-XUMHUSI TIOJIMMEPOB M HMX PacTBOPOB. 2 pil|
OrnpeneneHne XapakKTEPUCTUUECKOW BSA3KOCTH U
MOJIEKYJIIPHOM MacCChI MOJIUMEPOB.

4.4. CamocTosiTejibHasA padoTa 00yYarOIIUXCS.
No
aznena IIepeyens BOIpOCOB 11 Obnewm, dopma
P CaMOCTOSITEIIbBHOTO U3yUEHUSI aKaJl. 4achl | KOHTPOJIS
JUCLHUTIITUHBI

1 1. AncopOius Ta30B Ha IMOBEPXHOCTH TBEPIBIX

BEILECTB.

2. OCHOBHBIE THIIBI U30TEPM a/1COPOLIUH.

3. Teopus  MOHOMOJEKYISPHOW  aaCcOpOIHH

JIbHrMropa.

4. AKTHBHBIC LIEHTPHI, TIpe/iebHast aICOPOITHSI. 23 KPNel
v o

5. Teopus  NOIMMONIEKYISIPHON  ancopOIuH -

ITonsuu.

6.A1cOpOLIMOHHBIN MOTEHIHAA,

XapaKkTEepUCTUUECKask KpUBasl.

7. Teopust 00BEMHOTO 3aMOTHEHUS MUKPOIIOP.

8. Teopus BOT.




Ne
paznena
JUCLIUILIUHBI

IIepeyens BOIIpOCOB 11t
CaMOCTOSITENIbHOTO U3YyUEHUS

O0newM,
aKaj. Jacsl

dopma
KOHTPOJIS

3

1. Tuner ITAB.

2. Ctpoenue anacopOmonHoro cios [TAB.

3. O6paTuMble NEPEX0/1bl MONEKYIISAPHBIX
pactBopoB IIAB B kosongHbIetO

4 KpuTtndeckas KOHIICHTpaLIUs
MUIEII000pa30BaHHUS.

5. Buzbl HagMoneKynsapHbIX oopa3oBanuii [IAB.
Crpoenue muniest [TAB B pactBoputensix
Pa3IMYHON MOJIAPHOCTH.

6. Comrobunusanus, Morolee aeiicrsue [TAB.
7. OMyIbrUpOBaHKE KUJIKOCTEH. TUTIBI U
YCTONYUBOCTb MYJIbCHIA.

8. OOparmienue ¢a3 u pa3pymeHne IMYIbCUH.
9. Ilensl, neHOOOpa30BaHUE, IEHOTAIIICHHE.

12

KPNel

1. DAeKTpOKMHETUYECKUE SABICHUS.
2. [IpumeHeHue NEeKTPOKNHETUUYECKHX SBJICHUI.

22

KPNel

1. Kputepun ycTOHUMBOCTH AUCHEPCHBIX CUCTEM.
2. Crabumuzamusi ¥ KOAryJsius —JTUCIEPCHBIX
CHCTEM.

3. BpoyHoBckuit MEXaHU3M  KOaryJsiluu
KOJUIOMTHBIX PAaCTBOPOB.

4.  Kputuueckas  KOHIGHTpaumus,  IpaBUia
AJIEKTPOJIUTHON KOATYIISILIUH.

12

KPNe2

1. Koappumment nuddyszun.

2. beicTpas U MeJUIeHHas! KOaryJsius.

3. KuHeTuka Koarynisiuy KOJUIOUIHBIX CUCTEM,
BpEMs IIOJIOBUHHOM KOAryJsiliiM, CPEIHEE YNCIIO0
4acTHI[ BO (IIOKYyIIe.

4. CTpyKTypHBIE U TEOMETPUUYECKUE
XapaKTepUCTHKHU (QIIOKYI, X (pakTaibHast
pa3MepHOCTb.

12

KPNe2

1. ®opmyna HeroToHa 1 bpuHKMEHa 1715 BA3KOCTH.
2. Tumel  CcTpyKTYyp  TOKOS:  IlelOYeyHas,
KOaryJIsIIMOHHAas, IEpUOINYECKasl.

3. CTpyKTypHOE COCTOSIHHE JUCIEPCHBIX CHCTEM B
MIOTOKE.

4. VYpaBHeHUS CTPYKTYpHOIO COCTOSIHUSA U
YPaBHEHUS PEOJIOTMM LENOYEYHOM CTPYKTYpBI,
KOaryJsiMMOHHOM  CTPYKTYpbl Ha OCHOBE €€
¢dpaktanbHOM  Mojenu " NEPUOANYECKON

CTPYKTYPBHI.

12

KPNe2
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Ne
asnena [Iepeuens BOIIPOCOB AJIst O0bemM, ®opma
p CaMOCTOSITENIbHOTO U3y4EHUs aKajl. yachl | KOHTPOJIS
JUCIUTIAHBI

9 1. ®usnueckue u Ga3zoBbIE COCTOSIHUA U TEPEXOJIBI
MOJINMEPOB.
2. Munennoo0Opa3oBaHue B pacTBOpax M pacruiaBax
0JIOK-COTOJIMMEPOB. 12 KPNe2
3. Mcnonp30BaHue MOJIMMEPOB JIJIsl HAIIPABICHHOTO
TPaAHCIOPTA JIEKAPCTB B OpraH-MHILIEHb.

10 1. A»po30au. NbUIb, ABIMBI, TYMaHBI, IBOJIIOIUS,
paspyui€Huc. 13 KPNe2
2. Komouasele pacTBOPBI B OMOJIOTHH.
Hroro 123

4.5. Tembl HHAUBHUAYAJIBHBIX 3a1aHUI
1. IIpakTHdecKkue METO bl OTIPECIICHUS YEIbHON TOBEPXHOCTH.
. Teopust BOT u ee npuMeHeHne B COBPEMEHHOM 000PYIOBaHHH.
. MeTtoapl onpeiesieHue MTOBEPXHOCTHOTO HATSKEHUSI.
. [lomyueHue KOJIJIOUTHBIX CUCTEM.
. CycrnieHzumuto.
. [Ipsimble 1 0OpaTHbIe SMyNbCcuU. KOHIIEHTpUpOBaHHBIEC IMYIIBCHH.
. Anddy3nonno-ceruMeHTaIMOHHOE PaBHOBECHE.
. Buapl MexMoNeKyIIpHOTO B3auMOACHCTBUA. PacueT 3HEprum Me)MOJIEKYJISIPHOTO
B3aMMOJIEHCTBHSL.
9. Cunbl Ban-nep-Baansca. Koncranta 'ammera. Pacuer koncrantsl ['ammera.
10. MargauTHbIe )KUIKOCTH.
11. Peonorust MarHuTHBIX KHUIKOCTEH.
12. 3onb-renp nepexo. Ero 3HaueHne B HAyKe U TEXHUKE.
13. CoBpeMeHHasi peoMeTpHsl.
14. OcuunisiuOHHBIE METO/IbI B PEOJIOTHH.
15. IlonsATHE KUAKOCTH U TBEPIOTO TENA B PEOJIOTHU.
16. PacTBOpBI U pacijiaBbl MOJIUMEPOB.
17. ®a3oBoe, arperaTHoe U (PU3NYECKOE COCTOSHUSI TIOTUMEPOB.
18. TloBepXHOCTHO-aKTHBHBIE BellleCTBA. Mulleioo0pa3oBaHue.
19. biok-conoanuMepsl U UX CaMOOpPraHU3alMsl B pacTBOpax.

03N LN kW

5. llepeuenb yueOHO-MeTOANYECKOI0 00ecreyeHus 1JIsl CAMOCTOATEIbHOI padoThl
o0yyaromuxcs M0 JMCIUIIHHE.

Metoanueckue ykazaHus A o0ydaromuxcs 1Mo OpraHu3aluy caMoCTOATENbHOM paboTh
0 JUCHMIUIMHE, BKJIOYas IepedyeHb TEM CaMOCTOSATENbHOM paboThl, (OPMBI TEKYILEro
KOHTpPOJISI 10 AMCLUUIUIMHE U TpeOOBaHUS K HUX BBIIOJHEHHUIO pa3MEIIeHbl B 3JEKTPOHHOMI
UH(POPMAaLIMOHHO-00pa30BaTeIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru
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6. ®OoH/1 OLIEeHOYHBIX CPEACTB /1JIsl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH

IIpomeskyTouHas arrecTanus Mo AUCUUILUIMHE IPOBOIUTCS B (hOpMeE dK3aMeHa.

DK3aMeH MpeayCMaTpUBACT BBIOOPOUYHYIO MPOBEPKY OCBOCHHS TMPEAYCMOTPEHHBIX
3J1eMeHTOB KomreTeHuui. [Ipu cmade sk3aMeHa, CTyAEHT IOJIyyaeT TpU BOIIpOCa U3 IEpeydHs
BOIIPOCOB, BpPEMSI IIOJTOTOBKHU CTYAEHTA K YCTHOMY OTBETY - A0 45 MUH.

ITpumep BapraHTa BOIIPOCOB Ha SK3aMEHE:

BapuanTt Ne 1
1. Knaccudukanms nucnepcHbix cucteM. KosmoniHoe cocTosiHAe BEIIECTBA.
2. DIEeKTPOKUHETUYECKUE SIBICHUS. DaeKkTpoocMoc. OcHOBEI Teopuu. [IpuMeneHue.

3. Munemioobpasyromiye NOBEPXHOCTHO-aKTUBHBIE BelecTBa. Kputnueckas
KOHIICHTpAIU MUIICIIT000pa3oBanusi. CTpOCHUE MUIICILIL.

Pe?)y.]'IBTaTI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUIHYTBIMH, C€CJIW OJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHHUA KOMIICTCHIIMU HAa JAHHOM
JTaII€ — OLICHKAa ((y,[[OBJ'IeTBOpI/ITeJ'ILHO»l.

7. IlepeyeHb y4eOHBIX H3aHUH, HEOOXOIUMBIX /ISl 0CBOEHHS TUCHHUIIUHBI.
a) meyaTHbIe U3TAHUSL:

1 bubuk, E.E. Komnouaneie pactBopsl u cycnensun. PykoBoactBo k neiictButo / E.E.
bubuk — Cankr-IlerepOypr: LIOII "IIpodeccus", 2018. — 252c.- ISBN978-5-91884-092-4.

2 bubuk, E.E. COopHUK 3a/1a4 MO KOJUTOWIHOW XuMuU: yueObHoe nocooue / E. E. bubuk;
CIIOI' TU(TY). Kadenpa pusuueckoit xumun. — Cankr-Ilerepoypr: CIIOI TU(TVY), 2019. — 57 c.

3 Temppman, M.U. Kommownnas xumus / M.U. Tenpdman, O.B. Kosamesnu, B.II.
KOctparos. — Cankr-IlerepOypr; MockBa; Kpacnonap: Jlans, 2010. — 332 c. - ISBN 978-5-8114-
0478-0.

0) 2J1eKTPOHHBbIE yueOHbIe H31aHUSA

1 bubux, E.E. I'panynomerpus: yuebuoe mnocodue / E.E. bubuk; MunHucrepctBo
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN WHCTUTYT (TeXHUYeckuil yHuBepcuteT), Kadenpa kommoungHoM Xxumuu. —
Canxrt-Ilerepoypr, CIIGI TU(TY), 2014. — 43 c. // CII6I' TU. Dnextponnas 6udimnoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 12.01.2021). - Pexum gocryma: ans
3apeTuCTpUp. TOIH30BATEICH.

2 bubuk, E.E. CoopHUK 33724 110 KOJUIOMAHON XuMuM : yueOHoe nocobue / E.E. bubuk;
MunuctepctBo o0OpazoBanusi U Hayku Poccuiickoit ®enepanun, Cankrt-llerepOyprexuii
TOCYJapCTBEHHbII TEXHOJOTMYECKUH WHCTUTYT (TexHuueckud yHuBepcureT), Kadenpa
¢uznueckoit xumuu. — Cankr-IlerepOypr, CIIOI'TU(TY), 2019. - 57 c. // CIIGI'THU.
OnextpoHHas Oubmuoreka. - URL: https://technolog.bibliotech.ru (mara oO6pamienus:
12.01.2021). - Pesxxum gocTyma: Uit 3aperucTpup. MOIb30BaTeNeH.

3 @usmnueckas U koouaHas xumus. [Ipaktukym: YyeOHoe mocoOue Ui CTYAEHTOB,
oOyuaromuxcst no HanpasiaeHuto 270800 - "CrpoutenbcTBo" 1o MNpoPMII0 MOATOTOBKU
"TIpon3BOJICTBO CTPOUTEIBHBIX MaTepUanoB, u3aeauii u kouctpykuuii" / IL.M. Kpyrnskos, A.B.
Hymraea, H.I'. BunkoBa, H.B. Komesa. - Cankrt-IlerepOypr [u ap.]: Jlans, 2021. - 208 c. ISBN
978-5-8114-1376-8 : // Jlamb : onekTpoHHO-OMOnMoTeuHass cucrema. - URL:
https://e.lanbook.com (mata o6pamenus: 01.04.2021). - Pexxum goctyna: mo moJmmcke.

4 3omb-Tenb TEXHOJIOTUS MUKPO- U HAHOKOMIIO3UTOB : Y4eOHOe 1mocoOue A BY30B IO
HarpaBiaeHussM noarotoBku 210100 - "OnexkTpoHnka u HaHOZJEKTpoHWKa" u 222900 -
"HanotexHomorun M MHKpocucTemHas TexHuka" / B.A. Momnukos, FO.M. Taupos, T.B.

2.

Jlis mpoMeXyTOUHOM aTTecTaluu B popme 3a4éra — «3auéT.
B T.4. 1 MeToaMUECKHE TTOCOOUS
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Xamona, O.A. Ilunosa; Ilon penakuueit O.A. unoBoit. - Caukr-IlerepOypr [u ap.]: Jlanb,
2021. - 304 c.: - ISBN 978-5-8114-1417-8 // Jlanp : 3NEKTPOHHO-OMOIMOTEYHAS CHUCTEMA. -
URL: https://e.lanbook.com (xara obparenus: 01.04.2021). - Pexum q0cTyma: Mo MOIMKUCKE.

5 O®punpuxcoepr, .A. Kypc komrougnoit xumun: YueOnuk / JI.A. @puapuxcoepr. -
Cankr-IlerepOypr [u ap.]: Jlams, 2021. - 416 c. - ISBN 978-5-8114-1070-5 // Jlamp :
3JIEKTpOHHO-OMOmMoTeyHas cuctema. - URL: https://e.lanbook.com (mara oOpamieHus:
31.03.2021). - Pexxum gocTyma: mo MOIMKUCKeE.

6 KymbikoB, P.M. ®uszndeckas u KoutougHas xumust: YaeoHnoe nocooue / P.M. KymbIikoB,
A.b. Uttues. - Cankr-IlerepOypr [u ap.]: Jlaus, 2021. - 236 c. - ISBN 978-5-8114-7414-1 //
Jlanb : snexTpoHHO-OMOMMOTeUHas cuctema. - URL: https://e.lanbook.com (mara oOpamieHus:
22.01.2021). - Pexxum q0CTyIIa: 1O TOAMKUCKE.

8. [lepeyeHb JIEKTPOHHBIX 00Pa30BaTEIbHBIX PeCYPCOB, HEOOXOIMMBIX JIJIsl 0CBOEHHUS
AUCHUTLINHBI.
y4eOHBI IJ1aH, PII A u y4eOHO-METOINYECKHE MaTepuabl:
http://media.technolog.edu.ru
3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«ONeKTpOHHBIN YnTaNbHbIHN 3211 — bubimoTex» https://technolog.bibliotech.ru/;
C KOMITBIOTEPOB HHCTUTYTA OTKPHIT TOCTYI K:
www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOIHMOTEKA MEPHOAMYECKHX
W31aHUM;
http://e.lanbook.com - DieKTpoHHO-OMONIMOTEYHAs CHCTeMa u3aaTelnbcTBa «JIaHbY,
KOJUTEKIIMU «Xumus» (KHUTH u3gatenbeTB «Jlanby, «bunom», «HOT»), «Hanorexnomorum»
(xauru m3natenscTBa «buHoM. JlabopaTopust 3HaHUI),
www.consultant.ru - Koncynbrantllinroc - 6a3a 3akOHOIATEIbHBIX JOKYMEHTOB 110 PD u
Cankr-IlerepOypry;
WWW.SCopus.com - ba3a maHHBIX pedepaToB M IMTUPOBAHHS SCOpPUS HM3AATEIHCTBA
Elsevier;
http://webofknowledge.com - VYuuBepcanbHas pedeparuBHas 0a3a JaHHBIX HayYHBIX
ny6nukanuit Web of Science komnannu Thomson Reuters;
http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (BenukoOpurtanus);
www.oxfordjournals.org - ApxuB HaYYHBIX KYpHAJIOB U3/1aTeIhCTBA
OxfordUniversityPress;
http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTyn K kypHany Science (The
American Association for the Advancement of Science (AAAS));
http://www.nature.com — Jloctym k sxxypsany Nature (Nature Publishing Group);
http://pubs.acs.org - doctyn k koiutekuuu >xypHanoB Core + m3garenscTBa American
Chemical Society;
http://journals.cambridge.org - TIOJHOTEKCTOBBI MJOCTYN K KOJUICKIIUH JKYypPHAJIOB
Cambridge University Press.

9. MeToauyeckune yKazaHus 1Jisl 00y4a0mMXcs M0 OCBOEHUIO AU CHUIIIHHBI.

Bce Buapl 3ansTuil o aucruminie «KosutoniHas XuMusy IpOBOJATCS B COOTBETCTBUU C
TpeboBanusimu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebHbix 3anstuil. Jlekuus. OOuue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ausTHiA. JITabopaTopHbIe 3aHATHUSI.
OO6mre TpeGoBaHUs K OPraHU3allUU U TTPOBEACHHUIO.

CTO CIIoI'TU 018-2014. KC VYK/IB. Bunet yuebnbix 3anstuil. CeMmMHHapBl U
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file:///C:/Downloads/www.oxfordjournals.org
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http://journals.cambridge.org/

npakTudeckue 3ansatus. O0mue TpeOoBaHus K OpraHu3alyy U MPOBEACHHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbr yueOHbIX 3anHsTHI. CaMoOCTOSTEIbHAs
TUTaHupyeMast paboTa CTyICHTOB.

CTO CIIoI'TU(TY) 016-2015. Tlopsimox opraHu3allid W IPOBEACHHS 3a4€TOB H
sk3amenoB./ CIIOI' TU(TY).- Beexa. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 ¢. O6mue
TpeOOBaHUS K OPTaHU3AIMH U IIPOBEICHHIO.

CTIT CII6I'TU 047-2008 KC VYKIB. Cucrema craHmapToB O€30MaCHOCTH Tpy/a.
Opranm3anuss OOY4YeHHs CTYACHTOB OC30MACHOCTH TpyAa TIpU TPOBEICHHHU yYeOHBIX
1ab0paTOPHBIX padoT.

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE ITAHHOW TUCIMIUIMHBI, JTy4IIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpEIycMaTpuBas MPU STOM PETYISPHOE MOBTOPEHUE
NPOIIEHHOTO MaTepHara.

OCHOBHBIMHU yCTIOBHSIMHM TIPABHJILHOW OpraHW3alliy y4eOHOro Impoiecca Ui CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTH B OpPraHU3aluy Y4eOHOU paboThI;

MOCTOSIHHBI CAMOKOHTPOJTb.

Ha 3aHsATHS CTYICHT OJIKEH MPUXONTh, UMEsl 3HAHUS 110 YK€ U3YICHHOMY MaTepuay.

10. Iepeyennb HHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX IPH OCYIIECTBIEHUH
00pa30BaTeJILHOrO MPOIEcca M0 JUCIHHILIHHE.

10.1. UudopManuOHHBIE TEXHOJTOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALMOHHBIX TEXHOJIOTUH:

YTEHUE JICKIUH ¢ UCTIOIb30BaHUEM CIIal/I-Ipe3eHTaLUH;

B3auMoieiicTBre ¢ oOydarommumucs nocpeactsom SUOC.

10.2. IIlporpaMmMHoe obecnevyeHue.

WindowsXPStarterEdition. (I'ocynapctBennbiii koHTpakt Ne 24 ot 14.09.2007, cpok
JeHCTBUSI — OECCPOYHO),

MicrosoftOffice (MicrosoftExcel): Office 2007 RussianOLPNLAE (T'ocyaapcTBeHHBbI#
koHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), OfficeStd 2013 Rus OLP NL
(Kontpaxkt Ne 02(03)15 ot 15.01.2015, cpok neiictBus -20 nert),

LibreOffice (oTkpbITas JIMeH3MS).

10.3. ba3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTHTH CO PAH.

2. http://borovic.ru- 6a3a narentos Poccun.

3. http://1.fips.ru/wps/portal/Reqister - denepanbHbI HHCTUTYT TPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a matenros CIIIA.

6. http://patentmatie.com/welcome - 6a3a narenatos CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.
8. http://gost-load.ru- 6aza 'OCTos.

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

10. http://elibrary.ru — Poccuiickasi morckoBasi CHCTEMa Hay4YHBIX MTyOJIMKAIIUH.
11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAst CHCTEMA HAYYHBIX TYOTHKAIHIA.
12. http://dissforall.com — 6a3a gucceprarmii.

13. http://diss.rsl.ru — 6a3a gucceprarmii.
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14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.
15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpOB XUMHYECKUX COCTHHEHHUI.
16. HoBblii cripaBOYHHMK XUMHKKa 1 TexHoJora http://chemanalitica.com/book/novyy spavochnik

11. MaTepuajbHO-TeXHUYECKOe o0ecreyeHue 0CBOCHHSI JUCIUIIJIMHBI B X0/1€ peajn3auuu
o0pa3oBaTe/ibHOI MPOrPaMMBI.

Jlns mpoBeieHHs 3aHATUH B MHTEPAKTUBHOW (popMme, UTEHUS JISKIIMH B BUJC MPE3CHTAIINM,
JEMOHCTpALMM BUJIEO MaTEPUATIOB MCIIOIb3YETCS MYJIbTUMEANIHASI TEXHUKA.

Jns mpoBeleHUsT NPAKTHUECKUX 3aHSATUI  HCIONB3YIOT KOMIIBIOTEPHBIH  KJlacc ¢
MEePCOHAIbHBIMU KOMITHIOTEPaMH, UMEIOLIMMU BbIX01 B IHTEpHET.

Tpu mabopatopun (mromanso 170 M?). JIaGopaTopuy OCHAIEHBI KOMIUIEKTHBIM THIIOBBIM
XUMHYEeCKHUM obOopynoBanuem (Becel BJIP, TepMoctarbl, UEHTPUPYTH, TUCTHILISTOPHI,
MarHUTHbIE MEIIAJIKH, MCTOYHUKH TMHTAaHUA U Jp.), OPUTHHAIBHBIMU YCTAHOBKAMHU U
npubopamu. [l mpoBeneHus J1a0OpaTOPHBIX pabOT HMCHONB3YyIOTCS peomerp Anton Paar
PHYSICAMCR 302.

12. OcobdeHHOCTH OCBOEHHS TUCHUILINHBI HHBAJIMIAMU U JTHIIAMH ¢ OTPAHUYEHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI.

Jisi MHBaNMIOB W JIMII C OrPAHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocymiecTBisieTcs:s B coorBercTBuM ¢ llojoxkeHnem 00 opraHuzanuu yd4eOHOro Iporecca Uit
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKJI€HHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

JJIs1 TPOBeeH s IPOMEKYTOUYHOM aTTecTAlUH MO

aucuuiuinie «KoajonaHasa XuMush)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Hupnexc 3 4
Conepxanune Ortan GopMUpPOBaAHH
KOMIIETCHIIUH

OIIK-1

CriocobeH HU3y4aTb, aHAJIM3UPOBATDH, HCIIOJIb30BATb
MCXaHU3MBbI XUMHNYCCKHUX peaKuHﬁ, MPOUCXOAAIIUX B
TCXHOJIOTMYCCKHUX ITPpOoHECCaX U OKPYKAroIEM MHUPE,
OCHOBLIBAsICh Ha 3HAHUAX O CTPOCHUHU BCIICCTBA, IIPUPOC
XIMHAYECKON CBS3M U CBOMCTBAX PAa3JIMIHBIX KJIACCOB
XHUMHWYCCKUX JJICMCHTOB, COGIII/IHGHI/Iﬁ, BCIICCTB

MMaTCpUAJIOB

MIPOMEKYTOUHBIN

3

KupubiMm mpudToM BBIJEISIETCS Ta 9aCTh KOMIIETEHITNH, KOTOpas popMUpyeTcs B X0Je

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

4

Oran GopMHUpOBaHUS KOMIleTeHIMU BbIOMpaercs mo m.2 PIIJ] u yyeGHOMY miaHy

(HayabHBIN — €CJIM HeT MPEeAIIECTBYIOMIMX AUCIUILINH, HTOTOBBIA — €CJIM HET MOCIETYIOINX
JUCLUIUIMH (MJTM KOMITETeHIIUA He GopMHUpYyeTcs B Xoe MpakTuku uian ['A), npomexyTouHbIi

- BCE JIpyTHe)

16




2. Iloka3aTe/in M1 KPUTEPHHU OLIECHUBAHUSA KOMIIETEHIIU HA Pa3JIMYHBIX 3Tanax uX (JOpMHUPOBAHNS, IIKAJIA OLlEHMBAHUSA

Kon u HaumeHnoBanue [Tokazarenu Kpurepuit YpoBHU CHOPMHPOBAHHOCTH
WHKATOpa c(hOpMUPOBAHHOCTH OLICHMBAHMS (omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)
AOCTIKCHUSA (neckpunTOphbI) «yIIOBIICTBOPUTEIHHOY «XOPOIIO» «OTIIHYHOY
KOMICTCHIMH (OpOToBBbI (cpennnii) (BBICOKHMI)
MOJKET TIePEUUCIUTh 3HAET U MOXKET Jaet
1. OIIK-1.7 Jaet onpenesieHue OtBeTbl Ha HEKOTOpbIE OCHOBHBIE | MOACHUTH (PU3UKO- HCUYEPIIBIBAIOIIECE
[Tpumenenne 3Hann B | (QyHIaMEHTAIBHBIX MIOHATHI U | BOIPOCH 29-33 dyHIaMEHTaIbHBIE XUMHYECKUAN CMBICTT oTpesieNiCHUE U
obnactu 3aKOHOB OCHOBHBIX Pa3/IeJiOB 57-62 MOHSITHSI OCHOBHBIX (byHIaMeHTaIbHBIX JEMOHCTPHUPYET

MHKPOTE€TEPOr€HHbBIX
CUCTEM JIJI peLICHUS
3aJ1a4 CO3JaHus HOBBIX
HaHOMAaTEepHUaJIoB U
HAHOTEXHOJIOTHH

KOJUIOUIHON XUMUH

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

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

NOHUMaHUE (PU3HUKO-
XUMHUYECKOH CyTH
byHIaMEHTATBHBIX
HOHSATUI OCHOBHBIX
pas3zeinos
KOJIJIOUJHON XUMMH,
3HAET BCE OCHOBHBIE
3aKOHBI KOJIJIOUJHOU
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
UCCIIEIOBAaHMI B paMKax
3aKOHOB KOJUIOMIHOM XUMHUH

OTBeTH Ha
BOIIPOCHI
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
pe3yNbTaThI
HUCCIIEIOBAaHUN U
BCECTOPOHHE MX
HHTEPIPETUPYET,
UCTIONB3Ysl 3HAHUE
3aKOHOB
KOJUIOMTHON XHMUHU




KOJJIOUJTHOM 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
KOJUIOMTHOM XUMUU U TIPUEMBI
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
XHMHUH, BIaJIEET
MpUeMaMH PEIICHUS
AJIEMEHTAPHBIX 3aJ1a4,
pelIeHre KOTOPBIX

yMeeT IPaBUIbLHO
MIPUMEHUTD 3aKOHBI,
CBSI3BIBAIOIIIE MEXITY
coOon
¢byHIaMeHTaIbHbBIE
MOHATHS KOIJIOWTHOMN
XUMUH, JJI pEIICHUS
IIOCTaBJICHHOM 3aJa4H,
MOXKET peniaTh
TUIIOBBIC 3a1a9K

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

2. OIIK-1.8
Br16upats u
MCIOJIb30BaTh METOIBI
WCCIICTOBAHMS
KOJUIOMIHBIX CUCTEM
JUTS U3YYICHHS U
pa3paboTKH HOBBIX
MaTepHajoB U
TEXHOJIOTUH UX
W3TOTOBJICHUS

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
M3BECTHBIX (hopMyI OCHOBHBIX 3aKOHOB

CIIOCOOEH TOJIBKO 3HAET NepeyYEHb HCYEPIIHIBAOIIIE

[IEPEYUCIIUTD
OCHOBHBIC METOANKHN
HCCIICIOBaHUS
HOBerHOCTHHX
CBOMCTB U
JIUCTIEPCHOTO
COCTOSIHUS BeIllecTBa

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

3HAET METOJIUKHU JIJII
M3yUYEHUS BCEX
OCHOBHBIX CBOMCTB,
CBSI3aHHBIX C
ITOBEPXHOCTHBIM WJIU
BBICOKOJIUCTIEPCHBIM
COCTOSIHUEM
BEIIECTBA

IMosicHsieT, KakuM oOpa3zom
OTIPEIETISIOTCS OCHOBHEBIE
XaPaAKTCPUCTHKU KOJUIOMAHBIX

OTBeTHI Ha
Bompocsr 1-3, 9,10

MOJKET JaTh TOJIBKO
dbopmasibHOE
olpenieneHne
OCHOBHBIX

MIOHMMAET, KaK
MIPaBUJILHO BBIOPATH
METOJ ISt
OTPE/IeNIEHNUIOCHOBHBIX

MOHUMAET CYIIHOCTh
METO/IOB
onpeeaeHus
OCHOBHBIX




CUCTEM

HalMCaHUe OTYeTa
110 J1JaOOpaTOpHBIM

XapaKTePUCTHK
KOJIJIOUJHBIX CHCTEM

XapaKTePUCTHK
KOJIJIOUJHBIX CHCTEM

XapaKTePUCTUK
KOJIJIOUJHBIX CHCTEM
Y 3HAEeT aJITOPUTM UX

paboram PUMEHECHHUS
UMEET 3a4aTOYHBIC CIOCOOCH MPaBUIIBHO CIOoCOOCH HAUTH
IMoka3biBaeT OTBeThI Ha HaBBIKH BBITTOJIHUTh OITUCaHUE
AKCICPUMECHTAJIbHBIC TPHEMBI Borpockl 11-28 OKCHCPUMCHTAIBHON | 3KCIIEPUMEHTAJIbHBIC TpeOyeMoro
paboThI ¢ KOJIJIOUIHBIMH paboThI paboThI ¢ IKCIIEPUMEHTA B
CHCTEMaMH KOJIJIOUTHBIMH JMTEPATyPHBIX
HaIKMCaHue OTYeTa CHUCTEMaMH I10 UCTOYHUKAX U
10 J1a0OPaTOPHBIM IpeI0CTaBICHHBIM CaMOCTOSITEIILHO
pabotam TPOIHCIM BBITTOJIHUTh
IKCICPUMEHTAIbHBIC
paboTHI C
KOJIJIOUTHBIMH
CHCTEMaMH

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TY):

[To gucrunianHe MPOMEXKYTOYHAs aTTeCTalvs MPOBOAMUTCS B (opMme IK3ameHa,

«YﬂOBHCTBOpHTeHbHO»,«HGYﬂOBHeTBOpHTCHBHO»)

IIKalda OLEHUBaHUS — OayuibHas (KOTJIMYHO», «XOPOLIO»,




3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
IIpumepbl BAPHAHTOB KOHTPOJILHBIX PadoOT /ISl MPOBeJeHHUs TeKYero 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. OOBsicHUTE MPOLIECC U30TEPMUIECKOI TEPETOHKH.

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 konuneHtpanuu BomHoro pactopa NaCl C = 0,01 monw/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 I HBIOTOHOBCKUX YKHJIKOCTEH?

5. IlpuBenute Ki1accupukay SMyIbCUH.

3amauda. PaccuntaTh CKOPOCTH AmeKTpodopesa chepuiaeckux YacTULl PaanycoM

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

C=2-10-2momnn/n1 ipu E = 2-103B/m, ecnu nipu TeUEHUH TUCTIEPCHOHHOM 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! 111 OEHKH 3HAHWI, YMEHHH M HABBIKOB, CGOPMHPOBAHHBIX y CTyACHTA
no komnerennuu OIIK-1:
1. Crabunu3anus AMCIEPCHBIX CUCTEM MTOJUMEpPaMH.
2. Kuneruka xoarynsiuu. beictpas u MeaienHas koaryisinus. OOpaTumasi 1 HeoOpaTumast
KOaryJIsLHus.
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 (ppaKTaIbHBIX CTPYKTYpax. Y paBHEHUE COCTOSIHUSA U PEOJIOTMUECKUE YPAaBHEHHUSI
(dpaKTaJbHBIX CTPYKTYP.

29. Knaccuduxanuu aucnepcHsix cucteM. Komoninoe cocTosiHue BEIECTBa.

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

31. IloBepxHOCTHOE M Mexk(hazHOE HATsDKeHHE. Biustaue npupoas! a3 Ha HaTsHKeHne. MeTo sl
OIpeieNIeHUs TOBEPXHOCTHOI'O HATSKEHHUS.

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. KanwuispHoe naBiaeHUe. 3aBUCMMOCTD YIIPYTOCTH Iapa OT KPUBU3HBI TOBEPXHOCTU
paznena. M3oTepMuyeckas meperoHka.

35. Ancop6ust mapoB NOpUCThIMU MaTepuanaMu. Kanumisapaas konaencanus. OnpeaeneHue
yAEIbHON MTOBEPXHOCTHU aJCOPOCHTA.

36. Pacrekanue n cmaunBanue. Kpaesoii yros. Binusuue ITAB nHa cMaunBanue. Anresust u
kore3usi. OCHOBBI (prIOTALINH.

37. Ancop6uust ra30B Ha MOBEPXHOCTH TBEPABIX Tell. [Ipupoaa ancopObumonHsIx cuil. OCHOBHBIE
TEOpUU a1COpOLUH.

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

39. AncopO1ust ra30B Ha MOBEPXHOCTH TBEPBIX Ted. OCHOBBI MOJUMOJIEKYIISIPHON TEOPHU
[Tomstau. AcOpOIIMOHHBIN TOTSHITHAT.

40. AncopOuus ra30B Ha MoBepXHOCTH TBEPABIX Ten. OcHoBbI Teopun BOT. Onpenenenue
YAEIbHON MMOBEPXHOCTH MATEPHUATIOB.

41. Biusinue TemnepaTypbl Ha agcopoumio. TermnoTs! aacopounu. TermmoTsl cMauylBaHuUs.

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

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



44. lonooOMeHHast aficopOIHsl U3 pacTBOPOB. XapaKTePUCTUKU HOHUTOB. PaBHOBECHEe HOHHOTO
obmena. [IpuMeHeHEe HOHUTOB.

45. O6pazoBaHue U CTPOCHUE ABOMHOTO 3ekTpudeckoro cios (J9C). Cnenuduaeckas
azcopOLus HOHOB.

46. PactipesienieHre MOHOB U 3JIEKTPUYECKOI0 TOTEHLIMAja B IBOTHOM AJIEKTPUYECKOM CJI0€
(A2C). ITapameTpsl, xapakrepusyrommue [IC.

47. BnusiHue 37€KTPOIUTOB Ha ApaMeTPhl ABOWHOTO AeKTprueckoro cios. Uuauddepentrsie
U HenH AU pepeHTHBIE AIEKTPOIIUTHL.

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

49. ITonsiTre 00 >MEKTPOKUHETUIECKOM ITOTSHIIMAIIE, BIUSHUE HA HETO AJIEKTPOJIUTOB.

50. DEeKTpPOKUHETUYECKHUE ABJICHUS. DieKTpoocMoc. OcHOBBI Teopuu. [Ipumenenue.

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

52. DnexTpokuHEeTHYECKHE siBIeHUs. [loTeHIan npoTexkanus U NOTeHUMal CEIUMEHTALINH.
OcHoBbl Teopuu. [Ipumenenue.

53. IToBepxHOCTHAsA IPOBOAUMOCTb. E€ pOiib B 2JIEKTPOKUHETUYECKUX SBJICHUSAX.

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

55. ToncTeie ¥ TOHKME IIIEHKU. TONIIMHA, HATSYKEHUE U PACKIMHUBAIOIIEE JaBICHUE IUIEHOK.
56. JIBOMHOM 3JE€KTPUUYECKUIN CJIOW B TOHKOM IJIEHKE. DIIEKTPOCTATUYECKOE B3aUMOIEUCTBUE
YacTHUL.

57. Ocunossl Teopun JIDPO. [ToTreHnmanbHbple KpUBbIe B3auMoAeiicTBUsA yacTull. [lapamerpbl
KPUBBIX U YCTOWYUBOCTb JUCHEPCHBIX CUCTEM.

58. OcuHoBsl Teopun JIPO. BnusHre KOHIEHTPALUK 3JIEKTPOJIUTA HA YCTOUUHUBOCTh
JucIepcHou cucremsl. Ilopor koarymsnuu.

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

60. ITentuzanus. CriocoOsl nentuzanuu. [IpaBuno ocaikos.

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

62. BinsiHue BHEUTHUX NOJIEH Ha YCTOMYMBOCTD AUCTIEPCHBIX CHCTEM.

[Ipu cnave sk3amMeHa, CTYJEHT MOIydaeT TPU BOIIPOCa U3 NEPEYHS, IPUBEIEHHOIO BhIILIE.
Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

S.Meroauyeckne MarepHaabl JJd ONpeleeHUs NPOUelyp OLECHUBAHUS 3HAHUM,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETEHIMI.

IIpomexxyrounass arrecrauus IO JUCLMIUIMHE IPOBOAUTCA B COOTBETCTBUM C
tpedoBanusimu CTII CTO CIIOI'TU(TVY) 016-2015. KC YKB/ [Topsnox npoBefeHus 3a4€TOB U
JK3aMEHOB.



