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1. HEJIb ¥ 3AJJAYY JUCHUTLINHBI

[IporpaMmma cocraBieHa B  COOTBeTCTBHH ¢  TpeOoBanmsimu  DegepanbHOTO
TOCYJapCTBEHHOTO 00pPa30BaTEIHLHOTO CTaHJapTa BBHICHIETO OOpa3oBaHUs — OakajaBpuar IO
HarpasJjeHuto NoaArotoBku 22.03.01 Mamepuanosedenue u mexuonozuu mamepuanog (PIroC
BO), pexomenmanusimMun MeToaudecKkoil KOMHCCHH M HAKOIUJICHHBIM OIBITOM IpENoJAaBaHUs
mucuuiuiuael  kadenpoit Konnouonoi xumuu PXTY um. JI.M. Menneneesa. Ilporpamma
paccurTaHa Ha U3y4YeHHe TUCHUILUIMHEI B TeUeHue 1 cemectpa.

Jucuynnuna «Koanouonas xumus» OTHOCHTCS K 00S3aTeNbHON YacTH 0a30BBIX
JUCIUIUIMH ydyeOHoro muiaHa. I[IporpaMma AMCHMIUIMHBI MPEANONaraeT, 4YyTo oOydaroluecs
MMEIOT TEOPETUUYECKYI0 M MPAKTUYECKYIO0 MOJATOTOBKY MO JMCIMIUIMHAM BBICIIEH MaTEeMaTHKH,
bu3uKy, 00IIe U HeOPraHUYECKOW, OPraHMYeCKOW M (PU3UIECKON XMMUHU (B MEPBYIO OoYepeihb
XUMUYECKON TEPMOJIMHAMHUKH ).

Heab aucHUNIIMHBI — TPHOOpPETeHHE OO0ydYaromUMHKCS 0a30BBIX 3HAHWUKA B 00JACTH
TEPMOJMHAMUKHA TOBEPXHOCTHBIX SIBICHUA M CBOMCTB JUCHEPCHBIX CHCTEM U TOJy4YECHHE
YMEHHH B 4aCTH UCIOJIB30BAaHUS ATUX 3HAHUU MPH HCCIEA0BaHUHU, TPOEKTUPOBAHUHU U CO3TaHUN
PEATBbHBIX CUCTEM, SBIISIOIIUXCS B OONBIIMHCTBE CIIy4aeB TUCTICPCHBIMH.

3apaun AUCHUNJMHBI — B 3aaun mepBoW 4YacTW MUCHUIUIMHBI (pa3aensl 1-4) BXxomut
paccMOTpeHHe OCOOCHHOCTEW IMOBEPXHOCTHBIX CIIOEB, HX TEPMOJUHAMHYECKHX CBOICTB,
aJre3uy, CMaynuBaHus, aAcopOLUH, FNEKTPUUECKUX SIBICHUM Ha TOBEPXHOCTH. Bo BTOpoil yactu
JUCUUIUTMHBL (pa3nensl 5-7) OCHOBHOE BHUMAHHME YIEISETCS KUHETHUYECKUM CBOMCTBaM
JTUCIIEPCHBIX CHCTEM, BOIPOCAM arperaTUBHOW M CEIMMEHTAIMOHHON YCTOWYMBOCTH, KUHETUKE
KOATyJISIIUK, CTPYKTYPOOOPAa30BAaHUIO M CTPYKTYPHO-MEXaHUYECKUM CBOMCTBAM IUCTICPCHBIX
cucteM. PaccmaTpuBaloTCsl TakKe BOMPOCHI MOJyYEHHUs M CBOMCTBAa KOHKPETHBIX TUCHEPCHBIX
CUCTEM.

Hucuunnuna «Koanouonas xumusay npenonaerca 6 cemectpe. KoHTposb ycreBaeMocT
CTYZIEHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

PaGouass mporpaMMa JAHUCHUIUIMHBI MOXET OBITh peajgn3oBaHa C MPUMEHEHHEM
AIIEKTPOHHBIX 00pPa30BATENBHBIX TEXHOJIOTHHA M JJIEKTPOHHOTO OOydYeHHUs TOJHOCTHIO WU
YaCTHYHO.

2. TPEBOBAHUS K PE3YJIIBbTATAM OCBOEHMUS JUCHUIIJINHBI

W3yyenne NUCHUIUIMHBI HAIPaBJIEHO HA NPUOOpETEHHE CIEAYIOIHUX KOMIETeHI U U
HHAUKATOPOB UX TOCTUKEHUS:

Ob6menpodeccnoHalbHbIe KOMIIETEHIIUN U HHAUKATOPBI UX TOCTHKEHUS:

HaunmenoBaunue

KaTeropuu Kon n HanmeHoBanue Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHHUSI
(rpymibr) OIIK OIIK
OIIK

OIIK-1.1 OOmagaer cUCTEMAaTUYECKMMU 3HAHUSMHU B
00JacTH MaTEeMaTHYECKOro aHaju3a, MOJICIUPOBAHUS,

OIIK-1. CriocobeH | eCTECTBEHHBIX HAyK W OOIIEMHKEHEPHBIX TUCITUTUINH
pemarb 3amauy, | OIIK-1.2 VYmeer pemats 3agaud, OTHOCSIIMECS K
OTHOCSIIHNECS K | mpo)ecCHOHATBHON JCSITEIHLHOCTH, MPUMEHSISI METOJBI
poheCCUOHANTBHOMN MOJIEITUPOBaHMs, MaTeMaTHYECKOTO aHaIm3a,
EcrecTBEHHO- | IEATENHLHOCTH, MPHMEHss | €CTECTBEHHOHAYUYHbIE H OOLEHH)KEHEPHbIE 3HAHHS
Hay4JHas METOJBl MOJICITHPOBAHHUA,
MOJITOTOBKA MaTeMaTHYECKOTO
aHaIn3a,
€CTeCTBEHHOHAYYHbIE U
oO0IIenHKEHEPHBIE
3HAHUSA




OIIK-4.2 CucteMaTu3upyeT U aHAIU3UPYET PE3YIbTATHI
¢u3pueckux M XUMHMYECKMX  OKCIEPHMEHTOB,
OITIK-4. Criocoben HaONIONEHNH, W3MEpPEeHUil, a TaKKe pe3yabTaThl
TPOBOINTE  MSMCPCHUA M | 1y4cyetoB CBOMCTB BEIIECTB U MATEPHATIOB

nabmonenns B cdepe | Ory.4.3 CocraBiusieT  OTY4ETHI MO y4eOHO-

npogeccnonanbHoi HCCIIE0BATEILCKON IEeATEIbHOCTH, BKIIOYAs aHaau3
ACATCILHOCTH, AKCIEPUMEHTAIBHBIX PE3YJIBTATOB, COMOCTABICHUS UX C
obpabatbiBath 1| y3BecTHBIMY aHATOrAME

MIPEJICTABIIATh

SKCHEPUMEHTAJIbHBIC

JAHHBIE

B pesynbrare u3ydeHus AUCHUILUIMHBI CTYACHT OaKaiaBpuaTa JOJKEH:
3uamop:
- IPU3HAKN 0OBEKTOB KOJIOUTHON XUMHUH U X KIacCU(PUKAIHUIO.
- OCHOBHBIE TIOHATHS M COOTHOUIEHUS TEPMOJWHAMHMKH IIOBEPXHOCTHBIX  SIBIICHUU
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aAre3usi, CMAauMBaHUE M PACTEKaHUE HKHUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA TeJ; acOpOIMs Ta30B U MapoB, acopOIus u3
pacTBOpOB).
- OCHOBHBIE T€OPUHU (HPU3UIECKOHN aCOPOITHH.
- OCHOBHBIE IIPEJCTaBICHUS O CTPOEHUM [JBOMHOIO 3JIEKTPUYECKOIO CJIOs; HPUPOAY
3JIEKTPOKUHETUYECKOIO MOTEHIMAa; OCHOBHBIE AIEKTPOKUHETUYECKNE SBIICHHUSL
- ycioBusi TpUMEHUMOCTH 3akoHa CTokca; 3akoH OiHmTeiHAa — (CMOIYXOBCKOTO,
TUIICOMETpHYEcKoe ypaBHeHue Jlamaca.
- IPUPOJY CEIMMEHTALMOHHOW U arperaTMBHOM yCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PACTBOPOB
I[TAB kak #nuOQUIBHBIX CHCTEM; OCHOBHbIE mojoxeHus teopun JJI®O; npuuunbl u
0CO0EHHOCTH OBICTPON M MEIJICHHOM KOAaryJysiuy, KOHLIEHTPAIMOHHOW W HEHTpaln3almoHHON
KOaryJisilHH.
- TUNBl CTPYKTYp, BO3HHUKAKOIIME B JAUCIEPCHBIX CHCTEMax, IMPUYMHBI U YCIOBHS HX
00pa3oBaHus; KJIaCCU(PHUKAIUIO JUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOMCTBAM.
Ymemos:
- paccuuThIBaTh apaMeTpPbl, KOTOPBIMU XapaKTEPHU3YIOT JUCIIEPCHOCTD.
- TPOBOJUTH pacCyYeThl C HCIOJB30BAHMEM OCHOBHBIX COOTHOLIEHUI TEPMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUI.
- pacCUMUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH MOPUCTON CTPYKTYPBL
- pacCUMTHIBaTh BEJIIMUMHY 3JEKTPOKMHETHUUYECKOr0 MOTEHIMaNa MO JaHHBIM 3JIEKTPOOCMOCA U
anekTpodopesa.
- paccUHMTHIBaTh WHTErpalibHYI0 M AUPPEpeHLIUaNbHYI0 KPHUBBIE paclpeesieHus YacTHIl IO
pa3zMepam.
- paccuMTHIBaTh U AaHAIU3UPOBATh NOTEHIMAIbHBIE KPUBBIE TAPHOTO B3aUMOICUCTBUS YACTHII
- pacCUMTHIBaTh U U3MEPATH BA3KOCTH TUCHEPCHBIX CUCTEM.
Bnaoems:
- NPEACTABICHUSMHU O POJM IOBEPXHOCTHBIX SIBIEHUI M JUCHEPCHBIX CHUCTEM B TEXHUKE U
IPUPOJE.
- METO/IaMH U3MEPEHUS TIOBEPXHOCTHOTO HATSAKEHMSI, KPaeBOTO YIIa.
- 3HAHUSIMHU O METOJaX U3MEPEHUS aICOPOIIUU U YAECTHbHON MOBEPXHOCTH.
- 3HAaHUSAMH 00 yCIOBUAX MPUMEHUMOCTH YpaBHeHUs [ enbpMronbia — CMOIyXOBCKOTO;
- METOJIaMHU ONPENIEIEHNUS FJIEKTPOKUHETUYECKOIrO MOTEHIMAA.
- METO/IOM CEIMMEHTALMOHHOIO aHAJIN3A.
- METO/IaMU OTIpeIeNIeHUs] KpUTHUECKON KOHIIEHTPAI[MN MUIIEIUI000pa30BaHus;
- METO/IAMHU UCCIIEOBAHUS KUHETUKHU KOAryJIALHH.
- METOJIaMHU U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.




3. OFbEM JUCHHUILJIMHGLI M BUJAbI YYEFHOU PABOThHI

O0BbeM JUCHUIIINHBI

Bup yueOHoit padoTbl

3E Akan. | Actp.
4. 4.
OO0uas TPy10€eMKOCTb 1M CHUTNITHHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0 0 0
JlaGopatopusie padotsl (JIP) 0,89 32 24
CamocrosiTesibHasi padoTa 2,22 80 60
KonTakTHas camocrosiTesnbHas paboTa - -
CaMocTosTeTbHOE U3YUYCHUE PA3ACTIOB IUCIUIUIHHEI (TIOATOTOBKa | 3,22 116 87
K JJaOOpaTOPHBIM paboTaMm)
Bua konTpoJs:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — MpOMeXyTOUYHAsl aTTECTaIHsI 1.0 0,4 0,3
IToaroToBka K K3aMeHy. ’ 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: JK3aMeH
4. COIEP)KAHUE JUCHUIIJINHBI
4.1. Pa3nesl AMCHUILINHLI H BUABI 3aHATHI
Ne Pa3gen muciinIninHebl AKazeMHU4ecKuX 4acoB
n/n Beero | Jlexk | Jlabopatopusie | CamocTosiTenbHas
paboThHI paborta
1 | Pazmen 1. [Ipeamer u
MPU3HAKK O0BEKTOB 2 2 - 1
KOJUIOMIHOU XUMUU
2 | Pa3zgen 2.
TepmonnHamuka 35 8 8 19
MTOBEPXHOCTHBIX SIBJICHUIM
3 | Paznen 3.
AncopOnMOHHBIE 27 6 4 17
paBHOBECHS
4 | Paznmen 4. DnekTpudeckue
SIBJICHUSI Ha 16 4 4 8
MTOBEPXHOCTAX
5 | Pa3sgen 5. Kunetnueckue
CBOMCTBA JUCIEPCHBIX 19 4 4 11
CUCTEM
6 | Pa3men 6. ArperatuBHas
YCTOMYUBOCTh U 78 5 ] 15
KOAryJISIUs IUCTIEPCHBIX
CUCTEM
7 | Pazmen 7.
CtpykTypooOpa3oBaHue 1
CTPYKTYpHO- 16 3 4 9
MEXaHUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM




8 ‘BaKmoquHe 1 1 - -
Htoro | 144 32 32 80
4.2 Conepxxanue pa3aejoB JUCHUINIMHBI
Paznen 1. [Ipeamer u npusHakyu 0OBbEKTOB KOJIJIOUIHOW XUMHUHU
KonnounHass xumMus - Hayka O TOBEPXHOCTHBIX SIBICHUSX M JUCIEPCHBIX CHUCTEMaXx.
OcHOBHbIE TOBEPXHOCTHBIC SIBJCHMS: aAre3uss M CMaduBaHHUe, KaMWJULSIPHOCTb, aAcopOLus,
AIIEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U JP.

OcHOBHBIE TPU3HAKU JAHMCIIEPCHBIX CHCTEM - TETEPOreHHOCTh M JIHUCIEPCHOCTH;
MIOBEPXHOCTHAsI SHEPTHs; KOJIMYECTBEHHBIC XapaKTEPUCTUKHU AucriepcHocTH. Kiaccuduxanms
JTUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JUCIEPCHOM (a3bl M TUCTIEPCUOHHON CPEIBI.
Knaccudukanus cBoOOIHOIUCTIEPCHBIX CUCTEM IO pa3MepaM YacTUI[ U 1O B3aUMOJEHCTBHIO
MEXIy JUCTICPCHOHHON cpefol W aucrepcHo (as3oil. Poylb TOBEPXHOCTHBIX SIBJICHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOAE, IPOMBIIIIIEHHOCTH U, B YACTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Paznen 2. TepMoanHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOmrast xapakTepucTUKa MOBEPXHOCTHOW sSHepruu. [loBepXHOCTHas 3HEprusi B oOUIeM
ypaBHEeHUHU 1-ro U 2-ro Havana TepMoauHaMUKU. [I0BepXHOCTHOE HATSKEHUE KaK Mepa SHEpPTuu
I'n66ca mexpaznoil moBepxHocTH. II0BEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHUKA TPUPOJIBI
conpukacaromuxcs a3z u ux BzaummojencTBus. CBONWCTBAa MOBEPXHOCTEH JKUIKUX U TBEPIBIX
Ten. YpaBHeHue ['mO6ca-I'enpmronbua A BHYTpPEHHEH YAETbHON MOBEPXHOCTHON SHEPrUH
(MOTHOM OBEPXHOCTHOM SHEPTUN). 3aBUCUMOCTh SHEPTeTUUECKUX MapaMeTPOB MOBEPXHOCTH OT
temneparypsl. [Ipouieccbl caMOnpON3BOIBLHOTO YMEHBILIEHUSI TOBEPXHOCTHOM SHEPTUU.

AncopOuus U MOBEepXHOCTHOE HaTshkeHue. CBsA3b BEIMUYMHBI aCOPOLUU C MapaMeTpaMu
CHCTEMBI: HM30T€pMa, HU30MHMKHAa W H30cTepa aacopbumu. Meron u30bITKOB ['HOOCa.
dyHmaMeHTaIbHOE ajfcopOImoHHoe ypaBHeHue ['mb0ca. I'mOOcoBckas amcopOuus. YactHoe
BbIpaXeHHe ypaBHeHUss [nO6ca. IlOBepXHOCTHO-aKTUBHBIE W TOBEPXHOCTHO-MHAKTUBHBIC
BEIEeCTBA.

Anresusi, cMauMBaHWE U pacTEeKaHWE XUAKOocTeh. Anresust U koresus. llpupoma cun
Mex(pa3zHOro B3auMojelcTBus. YpaBHeHue Jlionpe nmns pabotel aare3uu. CMaduBaHuWe U
KkpaeBoil yroi. 3akoH FOura. CBsa3p paboTsl anre3uu ¢ KpaeBbIM yrioMm (ypaBHeHue Jlrompe-
IOnra). Jlnopunsabie U aM0POOHBIE MOBEPXHOCTH. METOIBI OMpEETICHUsT KPACBBIX YIJIOB.
Bnusaue nmoBepxHocTHO-akTUBHBIX BemlecTB (ITIAB) Ha cmaumBanme. PacTexanue >KUIKOCTEH.
Koaddumuent pacrexkanus mo ['apkuncy. Dddext Mapanronun. MexdasHoe HaTsKEHHE Ha
TPaHUIE MEXAY B3aWMHO-HACBHIIICHHBIMU >KUJIKOCTAMHM M TpaBuio AHTOHOBa. [IpakTtuueckoe
3HaYEHHE are3uH, CMauylBaHUsS U pacCTeKaHUSI.

JlucriepcHOCTh M TepMOJAMHAMHUYEcKue cBoicTBa Ten. llpaBuno ¢az I'ubbca wu
JUCTIEPCHOCTh. BlMsHHEe KPUBU3HBI MMOBEPXHOCTH Ha BHYTpPEHHEE NaBjieHHE Tell (ypaBHEHHE
Jlarnaca). IloBepxHocTHast sHeprusi U paBHOBecHble (opmbl Ten. [lpunmun ['m66ca-Kropu.
3akon Bynbda. Kamwmnspueie siBnenus (ypaBHeHwe JKioopeHa), X poib B TPHPOAEC U
TEXHOJIOTMH.  MeToapl  ONpefesieHuss  IOBEPXHOCTHOTO  HATSKEHHS.  3aBUCUMOCTh
TEPMOJIMHAMUYECKON PEaKIIMOHHOW CIOCOOHOCTH OT JUCIEPCHOCTH. YpaBHeHue KenbBuHa.
BinsHue nucnepcHOCTM Ha pacTBOPUMOCTb, KOHCTaHTY PaBHOBECHSI XMMMUYECKOH peakiu,
Temmeparypy ¢azoBoro nepexoja.

[HonyyeHue TUCIIEPCHBIX cucTeM. MeToab! AucIieprupoBanus. Y paBHeHne PeOunaepa s
paboTel mucrieprupoBaHus. AACOPOIIMOHHOE MOHMWKeHue mpodyHoctu (dddext Pedunmepa).
l'omorenHass u rereporeHHas KoHJIeHcanus. MeracTabmibHOe cocTosiHMe. DHeprus [mnbdoca
oOpazoBaHHs 3apojplllia HOBOW (ha3bl, KPUTHUECKUN paamyc 3apojasima. JIBe cramuu
oOpa3oBanusi HOBOH (ha3zpl. CBs3b KMHETHKH OOpa3oBaHMsS HOBOW (a3l C IEPECHIILICHHEM.
VnpasneHue AUCHEPCHOCTHIO MpH TOMOTEHHOM KoHAeHcauuu. [lpumepsl mosydeHus
JUCTIEPCHBIX CHCTEM METOJIaMH (PU3MUYECKON M XUMHUYECKOW KOH/IEHCALIHH.

Pasnien 3. AncopOrimoHHbIe paBHOBECHS

Knaccudukanus wmexanusmoB azncopOuuu (¢pusndeckas aacopOIHsi, XeMOocOpOIus Hu

noHoobmMeHHas agcopOius). [Ipupona agcopOunoHHBIX cril. OCOOCHHOCTH COCTABJISIFOIIUX CHIT
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Ban-gep-Baanbca (OpHeHTAalMOHHBIX, WHAYKIMOHHBIX M JAUCIIEPCHOHHBIX) MpPU aJCOPOLHUU.
YpaBHeHUEe 1715 TOTEHIMAIBHON SHEPTUU B3aMMOJICHCTBHS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.

AncopOuusi ra30B M HapoB HAa OJHOPOAHOW MOBEpXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30T€PMbl MOHOMOJICKYJIApHO# amcopbumu Jlenrmiopa u ero anamus. OmnpezeeHre KOHCTAHT
3TOrO ypaBHeHUs (uHeiHas ¢popma ypaBHeHHs JIenrmiopa). YpaBHenue @peitnmxa. Teopus
MOJIMMOJIEKYJISIpHOM azicopOiuu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHHE H30TEpPMBI
aacopbumu, ero aHanu3. Jlumelinas ¢opma ypaBHenuss BOT M pacdyer ero KOHCTaHT.
Onpenenenre yeabHON NOBEPXHOCTH MeTogoM bBOT.

AncopO1us ra30B U MapoB HAa NOPHUCTHIX MaTepuanax. KonuuecTBEHHbIE XapaKTePUCTHKH
MOPUCTHIX MarepuajoB. [lopucTeie Tena KOPIYCKYJISPHOM, KPUCTAUIMUYECKOM W TyOdaTou
CTPYKTYpBI, MeTOABI UX nonyueHus. Kinaccudukanus mop no /lyOMHMHY U ee B3auMOCBS3b C
TEOPHSIMU aJCOPOITHH.

Teopus kanumuigspHON KoHAeHcanu. KanmispHo-KOHIeHCAllMOHHBIN rucrepesuc. Pacuer
WHTErpaJibHON U AuddepeHITnaIbHON KPUBBIX pacipeiesieHus o0bemMa mop o pasMepam.

OcobeHHoCcTH ancopOLMKM HAa MHKPONOPHCTHIX MaTepuanax. lloTeHnmanmbHas TeopHs
[Tomstan.  AncopOLMOHHBIM — TOTEHIMAI.  XapaKTEPUCTHYECKas  KpuBas  aJIcopOIHH.
TemmeparypHasi HHBapUAHTHOCTh U ah(PUHHOCTH XapaKTEPUCTHUECKUX KpHBBIX. O00O0IIEHHOE
ypaBHeHHE Teopuu JyOMHMHA OOBEMHOIO 3aMOJHEHUS MHKPOIOp, YacTHBIE CIIy4ad HTOrO
ypaBHeHus (ypaBHeHue JlyOmnuna-PamymkeBuua). AyncopOuus ra3oB M MapoB B XUMHUYECKOM
TEXHOJIOTHH.

AncopOIusl MOBepXHOCTHO-aKTUBHBIX BemlecTB. BnusHue crtpoenust monekyn ITAB Ha
MOBEPXHOCTHYIO aKTHMBHOCTh, TipaBuio [lrokimo-TpayOe. 3aBUCHUMOCTH TMOBEPXHOCTHOTO
HATsDKEHHsI OT COCTaBa pacTBOpa NpU cOOIOAEHWHU 3akoHa ['eHpu W ypaBHeHHs JleHrMiopa.
VpaBuenne IlIumkoBckoro.  YpaBHEHUS  COCTOSIHHS  ra3000pa3HBIX  MOBEPXHOCTHBIX
(anCOpOIMOHHBIX) MJICHOK. THITBI TOBEPXHOCTHBIX IICHOK M ONpEACTICHUE UX XapaKTEPHCTHUK.
Becol Jlenrmiopa. @akTopsl, ONpEACIISIONIIE arperaTHoe COCTOSIHUE aJCOPOIMOHHBIX TUICHOK.
Omnpenenenue CTpOECHUs aICOPOLIMOHHOTO CII0s U pazMepoB Moekyn [TAB.

Paszpnen 4. DnekTpuueckue sBJCHUs HA IOBEPXHOCTH

JBoitaoit snextpuueckuii cnoit ([9C), mexanm3mbr obpazoBanus [IIC. CooTHomieHuUs
MEX]y IEKTPUYECKUM MOTEHIINAIOM U IMOBEPXHOCTHBIM HaTshkeHHeM (ypaBHeHUs Jlumnmmana).
DNeKTpOKaNnWUISIpHbIE KPUBBIE U onpeaenenre napamerpoB JI3C 1o 3TUM KpUBBIM.

O6mume npencrasienust o Teopusx crpoenns JIC. Teopus ['ym — Uenmena. YpaBHeHue
[Tyaccona-bonbsimana ais auddysnoii yactu JI9C u ero pemenue. TommuHa 1udGy3HOTO Clost
Y BIIMSIHUE HA HEE pa3MuHbIX (akTopoB. JIBOiHOW 3yekTpudeckuii cioit mo Teopuu lllTepHa,
nepe3apsiika nosepxHoctu. [Ipumepst o6pazoBanus I3C. Munemisl ¥ UX CTpOSHHE.

Uetplpe BUIA AIEKTPOKUHETHYECKUX SBJICHUU. DJNEKTPOKMHETUYECKUN TMOTEHIMAT |
BIMSHHE Ha HEro pasin4HbIX (akTopoB. YpaBHeHHue [ enbMronbua-CMOITyXOBCKOTO IS
CKOPOCTH TIEpeHOCa TPH DJIEKTpoocMoce U dekTpodopese. DPheKTrl, He YUUTHIBAEMBIC dTUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  IMPOBOAUMOCTH,  AJEKTPO(OPETHUECKOE  TOPMOKEHHE,
penakcanroHHbIN 3¢ dexT). [IpakTHueckoe UCconb30BaHUE STEKTPOKMHETUYECKUX SBJICHUH.

Pazgen 5. Kuneruueckuie CBOMCTBA IMCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOIO aHanu3a. CBA3b CKOPOCTH OCAXKIACHUSA YACTHUI[ € HX
pasmepoM.  YcrnoBusi  coOmropenust 3akoHa  Crokca.  CequMEHTAlMOHHBIA  aHAIW3
noymaucrepcHeix cucteM. KpuBas cegumentanuu. KpuBble pacnpeneneHuss 4acTULl 10
paanycam. DKCIIEpUMEHTAJIbHBIE METO/Ibl B CEAUMEHTALIMOHHOM aHAJIU3E.

MonekynsipHo-KUHETHUYECKass Tpupona OpoyHOBCKOro JBukeHHs. CBS3b  Mexay
CPEIHEKBAIPATUYHBIM CJIBUTOM dYacTUIl M Ko3dduuumenrom muddysun (3akoH DHHIITEHHA-
CMOTyXOBCKOT0). DKCIIEpUMEHTaJbHAs TMPOBEpKa 3akoHaA OHHIITEHHA-CMOIYyXOBCKOTO.
CrnencTBus U3 TeOpUH OPOYHOBCKOTO JABHIKEHHUSL.

CenumenTanoHHO-1ubGy3n0HHOE paBHOBecCHE, TUIICOMETPUYECKUI 3aKOH.
CenuMeHTallMOHHAs yCTOMYNBOCTD IUCIIEPCHBIX CUCTEM.




Paznen 6. ArperarviBHas yCTOMYMBOCTD U KOAryJIALNS JUCIIEPCHBIX CUCTEM

OOmme BOMPOCHl  YCTOMYMBOCTH  AMUCHEPCHBIX  cucTeM. CeauMeHTalMoOHHAs W
arperatvBHas yCTOWYMBOCTU cucTeM. JInodunpHbie u 110(hoOHBIE CHCTEMBI: CaMOIPOU3BOILHOE
o0Opa3oBaHHe OJHUX M HEOOXOOUMOCTH cTabwnm3zauuu npyrux. Kpurepuit nuoduiabHOCTH
cucreM 1o Pebunaepy-llykuny.

JInopunbHple nucnepcHble cucTeMbl. Kiaccudukammus u  o0mas XapaKTEepUCTHKA
MOBEPXHOCTHO-aKTHBHBIX BELIECTB. TepMOAMHAMHUKA U MEXaHU3M MHUIEII000pa30BaHuUs.
Crpoenne munenn ITAB. Comrobunusanms. OcHOBHBIE (DaKTOpBI, BIUSIONINE HA KPUTUYECKYIO
KOoHIIeHTpanuo MunemooopasoBanus (KKM). Meroast onpenenennss KKM. Ilpumenenue
ITAB.

JInopobuble nucriepcHbie CUCTEMBI. DaKTOPHl YCTOMYMBOCTH JHO(POOHBIX CHCTEM.
Brictpas u mennennas koarymsanus. Kuneruka koarymnsiuu mo CMmomyxoBckomy. Onpernenenue
CKOPOCTH ¥ BPEMEHHM IMOJOBUHHOM KOaryyisuuy. 3aBUCUMOCTh YHCIIa YaCTHIl PA3HOTO MOpsAIKa
OT BPEMEHH.

OcHoBHble mONOXeHHUsT Teopunm Jlepsruna, Jlanmay, ®epses, OsepoOeka (JIDO).
PacknuHuBaromiee JaBlieHHE W €ro  COCTABJSIOIIME. DHEPrusi  3ICKTPOCTATHYECKOTO
OTTAJKWBAHUSA MpPHU B3aUMOJCHCTBUHM clIab03apsKeHHBIX MOoBepxHOcTed. Cuibl M 3Heprus
nputsokeHus.  OOmiee ypaBHEHHME [UIi HSHEPIUM  B3aWMOJEHCTBHUSA JUCIEPCHBIX YaCTHIIL.
[ToreHunanbHble KpUBBIE B3aUMOJEWUCTBUSA YACTHUI] B MOHOCTAOWUIM3WPOBAHHBIX TUCHEPCHBIX
cucremax. lloTeHunanpbHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI TU((PY3HOTO CIOA.
Koarymsnuss B mepBoM u BTOpOM MUHHMyMax. HeWTpanuzanuoHHas M KOHIICHTPAIMOHHAs
koarynsiius. Ilopor Owictpoit koarymsauuu. IlpaBuno Ilynsue-I'apau. 3akon [lepsiruna.
Crabunuzamnusi JUCHIEPCHBIX CHUCTEM BBICOKOMOJIEKYIsIpHBIME coenuHenusmu (BMC) u TTAB.
MeTonbl OYHCTKM TPOMBIIUICHHBIX H OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHECHHU
arperaTUBHOM U CEIMMEHTAIIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

Paznien 7. CtpykTypoobpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA AUCHIEPCHBIX

CUCTEM

Tunel  CTPYKTyp, OOpa3yIOIIUXCS B arperaTUBHO-YCTOWYHMBBIX H  arperaTuBHO-
HEYCTONYMBBIX AMCIEPCHBIX cucTemax. KHUIKOKPUCTAIIIMYECKOE COCTOSIHUE arperaTUBHO-
YCTOMYUBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOWYHUBBIX (JTHOGOOHBIX)
JIACIIEPCHBIX CUCTEMAaX. B3auMOCBI3b MEXKy BUAOM IMOTEHUHAIBHON KPUBOM B3aMMOJCHCTBUS
gacTull (1o teopuu [JJIDPO) u THIIOM BO3HHUKAIOMIUX CTPYKTYp. KoaryasinoHHO-TUKCOTPOITHBIC
U KOHJICHCAlIMOHHO-KPUCTAITU3AIIMOHHBIE CTPYKTYphl. Ilepexon oIHUX CTPYKTyp B JApyTHE.
Teopust cTpykTypooOpa3oBanus ((PU3HKO-XUMHUYECKAass MEXaHWKA) KaK OCHOBAa TOJIyYCHUS
HOBBIX MaTe€pHUaJOB.

Peonornueckuii MeToa wHccineAOBaHUSA JAUCIEPCHBIX cUCTeM. OCHOBHbBIE MOHSITHUS U
UJcaIbHbIE 3aKOHBI PEOJIOTrMU. MOIEIupOBaHWE PEOJIOTHMYECKUX CBOMCTB Teil. Monens
Makcsenna, moaenb KenpBuna-®oiirra, Moaeab bunrama.

Knaccupukanust IUCHEPCHBIX CHUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOWMCTBAM.
HploTOHOBCKME ¥ HEHBIOTOHOBCKHE JKMIKOCTH. [lceBmomiacTudeckue U JUJIaTaHTHBIE
KUJKOCTH U TBEPAOOOpa3HbIe Tena. BA3KOCTh KUIKUX arperaTUBHO YCTOMYMBBIX HCIEPCHBIX
cucteM. YpaBHeHus OWHiuTeiHa, [ltaynunarepa, Mapka-Kyna-XayBunka. Peosornyeckue
CBOMCTBA CTPYKTYPHPOBAHHBIX JKUIKOOOPA3HBIX M TBEPAOOOPA3HBIX CUCTEM.

8. 3akitoueHue

[ToBepxHOCTHBIE SIBJIEHUS U JUCIEPCHBIE CHCTEMbl B XMMHYECKOM TEXHOJIOTHH.
Konnmoungnas XxuMust 1 0XpaHa OKpY>Karole cpeibl.

OO111ee KOIMYECTBO PA3IEIIOB - 8.




5. COOTBETCTBHUE COJAEPKAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHHMSA TUCIIAITJIMHbI

B pesynbrare 0CBOCHUS AUCITUTUIMHBI CTYACHT JIOJDKCH:

PaB,Z[eJ'IBI JUCHUITIINHBI

| 3 | 4 | 5 | 6
3HATh:
1. | - mpu3HaKu 0OBEKTOB KOJIOUTHON XUMHUH U UX KIaCCU(PUKAITUIO +
2. |- OCHOBHBIE IOHSTHS M COOTHOLIEHHS TEPMOJUHAMHUKU ITOBEPXHOCTHBIX
ABJICHUN (TEpMOJMHAMHUKA IOBEPXHOCTHOIO CJIOS; ajre3usi, CMauyuBaHUE HU
pacTekaHue >KMJKOCTEH; AMCIIEPCHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TEI;
azcopOIMsi Ta30B W TapoB, aacopOlMs W3 PAcTBOPOB); OCHOBHBIE TEOPHH
¢buznveckoii ancopOun
3. | - OCHOBHBIE NIPEICTABICHHS O CTPOCHUHU JBOMHOIO JJIEKTPUYECKOTO CJIOS;
npupony SJICKTPOKUHETUYECKOI'O MOTCHIIMATA, OCHOBHEIE + + +
ANIEKTPOKUHETUYECKHE SIBJICHUS.
4. | - ycnoBusi HPUMEHUMOCTH 3aKoHa CTOKCa; +
5. |- 3akoH OpHmTeliHa — CMOJIyXOBCKOIO, TMIICOMETPUYECKOE YpaBHEHHUE N
Jlarutaca.
6. | - IpUpPOAY CEAMMEHTAIIMOHHON U arperaTUBHONM YCTOMYUBOCTH;
- OCHOBHBIE CBOMCTBa pacTBOpoB [TAB kak nuoduiabHBIX cUCcTEM;
- OCHOBHBIE noj0xkeHus reopun JJIDO; + +
- TOpUYMHBI U OCOOCHHOCTH OBICTPOM M  MEMJIEHHOH KoaryJsuuw,
KOHLICHTPAaLlMOHHOM Y HEUTPAIU3aLIMOHHON KOAryJISILIUH.
7. |- TUOBI CTPYKTYp, BO3HHMKAIOIIME B JUCHEPCHBIX CUCTEMAX, NPUYMHBI U
YCJIOBHS UX 00pa30BaHUs; +
- KJTaCCU(DMKALIMIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.
YMmers:
8. | - pacCUMTBHIBATh IApaMETPbI, KOTOPBIMHU XapaKTEPU3YIOT JUCIIEPCHOCTD. +
9. |- DpoBOOUTH pACYETBl C HCIOJIB30BAHHMEM OCHOBHBIX COOTHOILIEHHI 4
TEPMOJUHAMHUKHU IIOBEPXHOCTHBIX SIBJICHHUU.
10. | - paccUMTHIBaTh OCHOBHBIE XapaKTEPUCTUKHU IOPUCTON CTPYKTYPHI. +
11. | - paccuuTBIBaTh BEJIWYUHY IIIEKTPOKMHETHYECKOrO IOTEHLHANAa MO JaHHBIM .

AJIEKTPOOCMOCA U EKTpodopesa.




12. | - paccuuThiBaTh  MHTETpaJbHYI0 U  JUQepeHuUuaIbHyl0  KpPHUBBIE
pacnpezieNieHus: YacTULl ITo0 pa3Mepam.
13. | - paccuuThiBaTh W AaHAJIU3UPOBATh MOTEHUHUAJIbHBIE KpPHUBBIE MAPHOTO
B3aUMO/JEUCTBHA YaCTHII.
14. | - paccUMTBIBaTh U U3MEPATH BSI3KOCTH JIUCIIEPCHBIX CUCTEM. +
Bnanets:
15. | - mpencTaBiIeHUSIMH O POJIM TTOBEPXHOCTHBIX SIBICHUI U JUCIIEPCHBIX CUCTEM B
TEXHUKE U MPUPO/IE.
16. | - MeTogamMu U3MepEHUsl TOBEPXHOCTHOTO HATSKEHHSI, KPaeBOro yIia.
17. | - 3HAaHUSAMHU O METOJIaX U3MEPEHUs aACOPOIINU U YICIbHON MTOBEPXHOCTH.
18. | - 3HaHWAMH 00 YCJIOBHUSAX TNPUMEHHUMOCTH ypaBHEHUs [enpbmroisia —
CMOITyXOBCKOT0;
19. | - MeTogamMu onpeeneHns ANEKTPOKUHETHYECKOTO TOTEHIIAAA.
20. | - METOIOM CEIMMEHTAIIMOHHOTO aHaINn3a.
21. | - MeTogamMu OIpeneIeHHs] KPUTUYECKOW KOHIIEHTPAIMHA MUIEITI000pa30BaHNUS;
22. | - MeTOJaMH UCCIeI0BaHUsl KUHETUKU KOATYJISIUH.
23. | - METOJIaMH U3MEPEHUA U AaHAJIN3a KPUBBIX TCUECHUS. +

00CmMUIICeHUA:

B pe3ynbrare 0cBOEHUS TUCHUIUIMHBI CTYICHT JOJIKEH MPUOOPECTHU CIIEYIOIINE 00uienpodeccuonanbiovle KOMnEemeHyuu U UHOUKAMOpPbl UX

KO}I N HAMMCHOBAaHMEC MHAUKATOpPA

Kox nu nHanmenoBanune OIIK
A moctukenus OIIK

24.

25.

OIIK-1.1 Oobmamaer
CHUCTEMAaTUYECKHUMH  3HAHUIMH B
OIIK-1. Cnocoben pemarh 3agaud, | 00JaCTH MaTeMaTHYECKOrO aHaju3a,
OTHOCAIIHECS K TPOQPECCHOHAIBHON | MOJECIMPOBAHUS, €CTECTBEHHBIX HAYK
ACATCIIbHOCTH, HpI/IMeHHSI METOABI | U OGH.ICI/IH)KGHepHBIX JOUCHUIIIINH

MozenupoBanus,  MareMaruyeckoro | OIIK-1.2  VYmeer pemars 3amauu,
aHalIM3a, €CTECTBCHHOHAYYHBIE U | OTHOCSIIMECS K MpodhecCHOHaTbHON
oOIIenHKEHEPHBIC 3HAHUS NEeATEIbHOCTH, TPUMEHSII  METOJbI
MOJICIUPOBAHUSA,  MATEMaTHYECKOTO
aHaJI1M3a, CCTCCTBCHHOHay‘IHBIe n

10




00IIIeNH)KEHEPHBIC 3HAHUS

26.

27.

OIIK-4. Cnoocoben MIPOBOJIUTH
U3MEpeHusT W HaONoJIeHus B cdepe
npoeCCHOHATLHOW ~ JeSITeIIbHOCTH,
o0pabaTtbIBaTh U IPEICTaBISTH
HKCHEPUMEHTAIbHbBIC JTaHHbIC

OIIK-4.2 Cucrematusupyer u
aHAJTM3UPYET Pe3yIbTaThl PU3NIECKUX
U XUMHYECKHX  OKCIIEPUMEHTOB,
HaONIOZICHUH, HW3MEpPEHUH, a TakxKe
pe3yNbTaThI pacdeToB CBOICTB
BEIIIECTB U MaTEPHAJIOB

OIIK-4.3 CocraBiager OTYETBHI IO
y4eOHO-UCCIIeI0BaTEIbCKOM
IEITENbHOCTH,  BKJIIOYas  aHaIU3
IKCIIEPUMECHTAIILHBIX ~ PE3yJIbTATOB,
COIIOCTABJIEHHI HX C W3BECTHLIMU
aHajjoraMmu
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6. NIPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUSA
6.1. [IpakTuyeckue 3aHATHS
[TpakTHyeckue 3aHATHS 110 TUCHUIUIMHE HE TIPEyCMOTPEHBI.
6.2 JlabopaTopHble 3aHATHA

JlaGopaTopHbIf HpakTHKyM Mo aucuuiuinHe «KommougHass XUMHS» BBINOJHSETCS B
COOTBETCTBUH C y4eOHBIM IUTaHOM B | cemecTpe u 3aHuMaeTr 32 akaj. yaca /Ui OYHOU (OpMBI
o0yuenust. JlabopaTtopHble pabOThl 0XBATHIBAIOT 6 pa3eoB TUCHMILIMHBL. B MpakTHKyM BXOAUT
7 paboT, MpUMEPHO 1O 4 4. Ha KaXAyl0 paboTy U 4 yaca BBIIEICHO Ha 3aIIUTy Ja00paTOPHBIX
paboT. B 3aBUCMMOCTH OT TPyIOEMKOCTH BKJIIOUEHHBIX B MPAKTUKYM pabOT, UX YHUCIO MOMKET
OBITH YMEHBIICHO.

BeimonHenne 1abopaTOpHOro NpPakTUKyMa CIOCOOCTBYET 3aKpEIUICHHIO Marepuala,
U3y4aeMoro B AMCUUIUIMHE «Konnouonas xumusay, a TaKkxkKe JaeT 3HAHUSA O NMPAKTHUYECKOM
IPUMEHEHUH OCHOBHBIX 3aKOHOMEPHOCTEH KOJUIOMJHOM XUMHM M OCOOCHHOCTAX METOA0B
U3MEPEHUs] OCHOBHBIX KOJUIOMIHO-XUMUYECKHX XapaKTEPUCTHUK.

MakcumanabHOe KOJIMYECTBO OaljioB 3a BBIOJHEHHE JIa0OPATOPHOIO MPaKTUKyMa
coctaBiisieT 35 6amioB (MakcHManbHO MO 5 OamioB 3a Kaxayio padoty). KommuectBo pabort u
0aJTOB 32 KXXIYI0 pab0Ty MOXKET OBITh H3MEHEHO B 3aBUCUMOCTH OT UX TPYIOEMKOCTH.

[Tpumeps! 1a00paTOpHBIX paboT U pa3elibl, KOTOpble OHU OXBaThIBAIOT.

No No paznena

9achl
/| AMCIHILTHHEI HaumenoBanue nabopatopHbIX padboT

1. UccnenoBanue BIMSHUS MOBEPXHOCTHO-aKTUBHBIX BEIIECTB Ha | 4
CMauMBaHUE U a/ITE3UI0.

1 ’ W
2. WUccnenoBanue BnusiHMS cTpoeHuss Monekyn [IAB Ha ux
MOBEPXHOCTHYIO  aKTUBHOCTh.  OmpenerneHue  mapameTpoB
aICcOPOIIMOHHOTO CIIOS.
3. Wzyuenme ancopbumu IIAB wu3 pactBOopoB Ha TBepaom | 4
ancopbenre. OmnpeneneHue yaeabHON IOBEPXHOCTH.

W

4. Xpomatorpaduyeckoe pasjesieHHe CMECH MOHOB C ITOMOIIBIO

2 3 MOHOOOMEHHBIX CMOJI.

W

5. Paznmenenme cMecu noiauMmepa ¥ MUHEPAJIbHOM COIU U
orpeziesieHue MOJEKYJISIpHOW Macchl MOJUMEPOB METOAOM TIe€ilb-
XpoMaTorpagum.
6. DnekTpodopeTHdeckoe OmpeesieHne 3JICKTPOKUHETHYecKoro | 4
MOTEHIIHANA.

3 4 WU

7. OnpeneneHue H303JIEKTPUUECKON TOYKH THUAPOKCHIIA Keje3a
METOJIOM 3JICKTpodopesa.

8. lucriepcuoHHBIM aHAIW3 MOPOIIKOB METOJOM CEIUMEHTAIuu B | 4
TPaBUTAIMOHHOM IIOJIE.

4 5 1503071

9. Omnpenenenve pa3sMepoB YacTHUI[ JUCHEPCHBIX CUCTEM
TYPOUIUMETPUUCCKUM METOIOM.

10. MiccnenoBanre muieuioooOpasoBanus B pactBopax I1AB. 4
6 6 11. Cunre3 ruapo3osiss THAPOKCUIA Kele3a, Hu3ydeHue ero |4
KOAryJISIIMK U CTAOMJTU3aIHH.
7 7 12. UccnenoBaHue BSI3KOCTH CTPYKTYPUPOBAHHOWM JKHMJIKOCTH C | 4
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MIOMOIIBIO KaTWJIISIPHOTO BUCKO3UMETpA.

WK
13. HccnenoBaHue peoJIOTHYECKUX CBOMCTB HEHBIOTOHOBCKHUX
KHUJIKOCTEH C IIOMOIIbIO POTAIMOHHOTO BUCKO3UMETPA.

8 - 3amnuTa BBITOJHECHHBIX Ja00paTOPHEIX padoT 4

7. CAMOCTOSATEJIBHASA PABOTA

Paboueit mporpammoii  mucummiMHbl  «KoyutompHas — XUMHS»  IPEAyCMOTpEHa
caMoCTosTeNIbHasi paboTa oOyuatomerocs: 6akanaBpuara B oobeme 80 4 B cemecTpe 1 36 9 1ist
MOJATOTOBKU K dK3aMeHy At ouHOM ¢opmbl. CaMocTosiTenbHas paboTa MPOBOIUTCS C LETBIO
yrayOseHus 3HaHUH 10 AUCHUIUIMHE U TPEelyCMaTpUBAET:

O3HAKOMIJICHHE U MPOPa0OTKYy PEKOMEHIOBAHHOW JIUTEPATYpPHI, PabOTy C AIEKTPOHHO-
OMOMMOTEYHBIMU CHCTEMaMHM, BKJIIOYas TEepeBOAbl NyOIMKAlUil M3 HAy4YHBIX >KypHAJOB,
muTHpyeMbIX B 6azax Scopus, Web of Science, Chemical Abstracts, PUHII;

— BBINOJIHEHUE UHIMBUYATLHOTO (JOMAITHET0) 3a/1aHus;

— TMOATOTOBKY K BBITIOJHEHUIO KOHTPOJIBHBIX PabOT M0 MaTepually JIEKIIMOHHOTO Kypca,

— MOATOTOBKY K cJaue J1a00paTOpHOTO MPAaKTUKyMa MO JUCIUIUINHE;

— TMOATOTOBKY K cJjaue PK3aMeHa.

[InanupoBaHue BpeMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOOUMOro Ha H3y4YEHHE
JTUCITUIUIMHBI, OOYYaromMMCs JIydIlle BCErO OCYIISCTBIATh Ha BECh IEPUON HW3YUYCHHS,
npexycMaTpuBasi IpU 3TOM pEryJIIpHOE MOBTOPEHHE MpOMIEeHHOro Marepuana. Marepuai,
3aKOHCIICKTHPOBAHHBIA Ha JIEKIHIX, HEOOXOAMMO PETYJSPHO JOIMOJHATH CBEICHUSMHU U3
JUTEpAaTypHBIX MCTOYHUKOB, NPEJICTABICHHbIX B YyueOHOM mnporpamme. Ilpu pabote c
YKa3aHHBIMU HMCTOYHHKAMH PEKOMEHIYETCS COCTaBIATh KPATKUH KOHCIIEKT Marepuana, ¢
00s13aTeIbHBIM (UKCHPOBaHUEM OMOIMOrpadUueCKUX JaHHBIX HCTOYHHKA.

8. IPUMEPBI OHEHOYHbIX CPEACTB J1JIsI KOHTPOJIA
OCBOEHMSA JUCIIAITJIMHbI

CoBoKymHasi OIIEHKA M0 JUCIUIUIMHE CKJIAJbIBACTCI U3 OICHOK 32 BBINOJHECHUE
KOHTPOJIbHBIX paboT (MakcHMalibHasi oOIleHKa 16 OamnoB), 1a00OpPaTOPHOTO TPAKTUKyMa
(MakcuMarnbpHas OIeHKa 35 0auia), BBINONHEHUS WHIUBUAYATHHOTO (JOMAIIHETO) 3aJaHus
(MakcuMalbHas OIEHKa 9 0a/uioB) MU MUTOTOBOTO KOHTPOJIA B (hopMe IKk3amena (MakCUMaIbHas
orienka 40 6anoB).

8.1. lIlpumepbl KOHTPOJIBLHBIX BONIPOCOB /ISl TEKYIIEr0 KOHTPOJSI OCBOCHUS THCIHHUILINHBI
8.1.1. IIlpuMepbl MHAMBUAYAJbHBIX (JOMAIIHUX) 3aJaHUI

Ha mnepBoM mabopaTopHOM 3aHSATHM KaXKIbI CTYIEHT TOJIy4YaeT WHIUBUIYaIbHOE
JoMallTHee 3a7aHue B popme KoMIuleKTa 3 18 3a7a4 1Mo BceM OCHOBHBIM pa3fiesiaM MporpaMMbl
(ucnonp3yercst yueOHoe nocodue Kommougnast xumus. Ilpaktukym u 3apaunux/ [lox pen. B.B.
Hazaposa u A.C. I'poackoro. M.: «Jlaawy, 2019. - 434 ¢). 3agauun pemarTcs caMOCTOSTENHHO,
KOHCYJIBTAIINH MPOBOJISITCS 10 Mepe HEOOXOAMMOCTH. Pe3ynbTaThl pelieHus MepBOi MOJIOBUHBI
3aJa4 CTYACHTHI NEpeNaloT BeaylleMy MpenojaBareiio g NMpoBepkd Ha 4 jmabopaTopHOM
3aHSITUU, PE3YJIbTATHI PEILICHUS BTOPOU MOJOBUHBI — HA 6 3aHSATHUH.

BepHoe pemenue Bcex 18 3amau qomariHero 3agaHus orieHUBaeTcs 9 6aminamu.

IIpumepbl JOMAIIHUX 3aJaHUT

Howmep rpynmst ®amummus N.0.
3AZJIAHUE
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Pemute 18 Hmwkeyka3aHHBIX 3a71a4 u3 yueOHoro mocodus: «Kommonanas xumus. [Ipaktukym u
3amaunuk». Jlane, 2019.

Homep riaaBbl
- 1 | 2 | 3 | 4 | 5 | 6
E IMopsiaKkoBBIi HOMEP 321aYH M €€ HOMeP B MPAKTHKYMe
(="
g1 2 3 4 5 |6 7 8 9 | 10 1 | 12 | 13 14 | 15| 16 | 17 | 18
21 oy | 22 | 3a) | 4265 | 586) | 60 | 71100 | 731D | 3(6) | 13(1) | 20a1) [ 39 | 16) | 130D | 3() | 501 | 8(1) | 86)
Brimano [IpenonaBarens

Cnano baer Cnano bannel

Howmep rpymnmsl ®ammiug 1.0.

3JAJJAHUE
Pemmmte 18 HmxeykazaHHBIX 33a1a4d U3 yueOHoro nocobusi: «Komnonanas xumus. [IpakTukym u
3amagauky. Jlane, 2019.

Homep riaassl
- 1 | 2 | 3 | 4 | 5 | 6
E IopsinkoBbIi HOMep 3a1a4M U e¢ HOMeP B IPAKTHKYMe
(="
g1t 2 3 4 5 6 7 8 9 | 10 | 1 12 | 13 14 | 15| 16 | 17 | 18
22 92) [ 22(2) [ 3402 | 426) [ 58(1) [ 61() | 67 [ 7312) [ 3(7) | 132 [ 20(12) [ 3010) [ 1602 | 1312) | 32 [ 6(1) | 82 | 9(1)
Brimano [IpenonaBarens

Cnano banner Cnano bannet

Howmep rpymnmsl ®ammiug 1.0.

3JAJJAHUE
Pemmmte 18 HmxeykazaHHBIX 33a1a4d U3 yueOHoro nocobusi: «Komnonanas xumus. [IpakTukym u
3amagauky. Jlane, 2019.

Homep riaassl

- 1 | 2 3 [ 4] 5 | 6
E IopsinkoBbIii HOMep 3a1a4H U e¢ HOMeP B IPAKTHKYMe
2
g1 2 3 4 5 6 7 8 9 10 11 12 | 13 14 |15 | 16 | 17 | 18
23 [ 9B) [223) [ 34B) | 42() | 58(®) | 61(2) | 68 | 73(13) | 3®) | 13(3) | 20(13) | 30D | 163) | 12(1D) | 33) | 6@ | 83) | 92

Brimano [IpenonaBarens
Cnano bamst Cnano bambr

8.1.2. [IpuMepbI KOHTPOJIBbHBIX BOMPOCOB /IJISl CAMOCTOSATEIbHOM MOATOTOBKH

[Ipu camocTOATENbHON MOATOTOBKE K BBIIOJHEHHIO JAOOPAaTOPHBIX pPAabOT Kaxbli
CTYAEHT MCbMEHHO OTBEYAET B CBOEM JIAOOPATOPHOM XKYpHaJe Ha Pl KOHTPOJIBHBIX BOIIPOCOB,
KOTOpbIe U3J105keHbI B ocooun «Komnonanas xumus. [Ipaktukym u 3agaunuk» / [lox pen. B.B.
Hazaposa u A.C. I'poackoro. M.: «Jlans», 2019. - 434 c. K kaxmoi nabopaTopHoi padote
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chopMyIMpOBaH CBOW TEpeUeHb KOHTPOJBHBIX BOMPOCOB (Bcero mmeercs: 149 KOHTPOIBHBIX
BOIIPOCOB).

[IpuMepbl KOHTPOJIBHBIX BOIMPOCOB ISl CAMOCTOSITEIBHOM MOATOTOBKI

1. Yto u3yyaeT KOJUIOMAHAS XUMHS ¥ KaKOBBI IIPU3HAKHU €€ 00BEKTOB?

2. Tlo xakuM mNpH3HAKaM KJIACCUPUIHMPYIOT O0O0BEKTHl KoJutonaHow xumuu? [IpuBenute
IIPUMEPBI JUCIIEPCHBIX CUCTEM.

3. Kakue moBepXHOCTHBIE SIBJICHUS U3Y4YaeT KOJUIOUAHAS XUMUS?

4. Yro sABISIETCS MEPOM TETEPOTCHHOCTH M CTENEHU pPa3IpoOJECHHOCTH AUCIIEPCHBIX
cucreM?

5. Kakumu mapamerpamMu XapakTepH3yIOT CTEMEHb pPa3ApoO0JIeHHOCTH U KaKoBa CBS3b
MEXIAY HUMH?

6. UTo Takoe MOBEPXHOCTHOE HATSKEHUE U B KAKUX €IMHULIAX OHO U3MeEpseTcs?

7. Kak 3aBUCHUT MOBEPXHOCTHOE HATSHKEHUE OT TMPUPOIBI BEIIECTBa, O00pa3yIOIIEero
MOBEPXHOCTD (MEXKMOJICKYJIIPHOTO B3aUMOJACHCTBU)?

8. Kakue MeToapl HUCHONB3YIOTCS JUIsl ONpPEAeNeHUs MOBEPXHOCTHOTO HATsHKEHUS
JKUJIKOCTEN U TBEPIBIX TEN?

9. Ha yeM OCHOBaHO H3MEPEHHE MOBEPXHOCTHOTO HATSKEHMS KUIAKOCTEH METOJ0M
KaMWUIIPHOTO OAHATHS?

10. Ha yeM OCHOBAaHO HU3MEpPEHHUE MOBEPXHOCTHOTO HATSKEHHUS >KUIKOCTEH METOAO0M
HauOOJbIIEro JaBleHUS My3blpbka Bo3ayxa? [lomoXuTenbHBIM WM OTpULIATENbHBIM OyleT
U30BITOYHOE /IaBIICHUE B )KUIKOCTH HA TPAHUIIE C BO3YIIHBIM ITy3bIPbKOM?

8.2. HpHMepr KOHTPOJIBHBIX BOIIPOCOB IJIfl TEKYHIECIr0 KOHTPOJHA OCBOCHUA NUCHUIIJIMHBI

JUisi TEeKyIIero KOHTPOJS IMPeXyCMOTPEHO 2 KOHTPOJBHBIX pPabOThL. MakcuManbHas
OIICHKA 32 KOHTPOJIbHBIE PA0OTHI COCTABIISIET 8 OAJIOB 32 KAXKIYIO.

IIpumep 3a1aHus 10 KOHTPOJIbHOM padoTe Nel

1. Kakue BemecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-aKTUBHBIMHU? Y KaKUTE OCOOCHHOCTH
ctpoenus moiuekyi ITAB. Ilpusenute npumeps! IIAB 1 noBepXHOCTHO-UHAKTUBHBIX BELIECTB.
JlaiTe onpeneneHre NOBEPXHOCTHON aKTUBHOCTH KaK MmapameTpa.

2. KakoBbl mnpuuuHBl TOMHATHS (OIMyCKaHWs) XHIKocTed B Kamwuisipax? Ilpusenute
HEOOXOJUMbIEC YpPAaBHEHUS U 1aliTe KpPaTKUE OObSICHEHHUS.

3. PaccumTaiiTe moJHYI0 MOBepXHOCTHYIO »Hepruto 200 r smynbcun OeH30j7a B BOJE C
comepxkanueM OeHszoma 12% wmacc. um aucHepcHocThio 2 MM mpu Temmepatype 20°C.
[TnotHOCTH Genzona p =0,858 r/cm’, MexdaszHoe HaTskeHne o =28 mJx/m?, do/dT = -0,13
MJDx/(M>K).

4. Haiigute NOBEPXHOCTHOE HATSKEHUE JKUIKOCTH, €CIM B KamWUIIpe M3 CTEKJIa ¢
BHYTPEHHUM JAHaMeTpoM | MM oHa noaHsuiack Ha BeIcoTy 12,8 MM. IIIIOTHOCTB )KMJIKOCTH paBHA
0,81 r/cm’. Uccneayemas KMAKOCTb TI0 TIOBEPXHOCTH CTEKIIA CIIOCOOHA PACTEKAThCs.

IIpumep 3a1aHUS 10 KOHTPOJIbHOM padoTe Ne2

1. IlpuBenute KiIaccupUKAIMIO MOPUCTHIX aCcOPOCHTOB 1O pazMepam mop. Kakue Teopuun
OTKCBIBAIOT a/ICOPOIIMIO HA TIOPUCTHIX TENAX 10 3TOW Kiaccuukauu?

2. KakoBbl mpu4mHBI OpOYHOBCKOTO JIBIKEHHs? Kakum mapamMeTpoMm XapaKTepH3yIOT
UHTCHCUBHOCTh OpOYHOBCKOTO JBWXEeHHMA? OT KakuX CBOHCTB CHCTEMBl 3aBUCHUT 3TOT
napamertp?
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3. Ancopbums pactBopeHHoro B Boae IIAB Ha moBepXHOCTH pacTBOP-BO3AYX MOAYUHSIETCS
ypaBHeHuto Jlenrmiopa. [lpu konuentrpaumu I[IAB ¢=0,1 Monb/n creneHp 3amoiHEHUS
nosepxHoctu O = 0,4. Paccuuraiite nmoBepxHocTHOe HaTspkeHue npu 300K m xoHueHTpanmu
ITAB B pactBope, paBuoit 0,2 monb/1. Monekyna [IAB 3annMaer Ha MOBEPXHOCTH TIIOMIAH
5, =0,2 HM?, MMOBEPXHOCTHOE HaTsKEHUE BoAbl o =71,66 mJDx/M2.

4. Ucnonb3yss ypaBHeHue ['yu - YenmeHa, paccumTaiiTe 3HAUYCHHE IMOTEHIMAIa Ha
paccrostaun 10 1 30 HM OT Mex(dazHOM TOBEPXHOCTH. J{MCHIEpPCHOHHON Ccpenol sBIsSETCS
BostHbIH pacTBop NaCl ¢ koHuentpauueit ¢, =510 Mons/n (unaudPepeHTHBIH 31eKTPOINUT),

T =293K, ¢ = 80,1, ¢, =0,03 B.

8.3. Bonipocsl 1Jist HTOrOBOr0 KOHTPOJISI OCBOCHUS TUCHUILUIUHBI (IK3AMEH).

DK3aMEHAIIMOHHBINA OWJIET BKIIFOYAET KOHTPOJILHBIE BOMPOCHI TI0 BCEM paszjenam padodeit
IPOrpaMMbl JUCLUIUIMHBI U COJAEPKUT 3 BOMpOCA, OTBETHI HA BONPOCH! | M 2 IpencTaBisioT
co00i1 M3JI0XKEHNEe TEOPETUYECKOTr0 MaTepuana, TOrJa Kak OTBET Ha BONpPOC 3 mpenarojaraer
pemenue 3agauu. 1 Borpoc — 15 Gamsos, Borpoc 2 — 15 6amnos, Bonpoc 3 — 10 6amios.
[TprMephl KOHTPOIBHBIX BOIPOCOB AJISE UTOTOBOTO KOHTPOJISI OCBOSHUS IMCHUIUIMHBI (9K3aMeHa)

1. [Ipeamer xomouaHo xumuu. [Ipu3HaKu 0OBEKTOB KOJUTOMAHOW XuMuHU. [lo-
BEpXHOCTHast HHeprus. KoJuuecTBeHHbIE XapakTepUCTHKHM aucriepcHocTd. Kiaccudukanums
nucrnepcHbIX cucteM. Kommonanas XumMusi 1 XuMUYecKast TEXHOJIOTHSI.

2. [ToBepxHOCTHOE HaTSHKEHHE: TEPMOIMHAMHUYECKOE OmpeieNeHne, (U3NYeCKun
CMBICJI, BIIMSHHUE MPHUPOABI B3auMoAeWcTByIouX (a3. BriBox ypaBHeHMS A TOJHOU
(BHyTpEeHHEli) SHEeprUu MOBEPXHOCTHOTO cios (ypaBHeHHe ['n006ca-I enbmrombiia). 3aBUCUMOCTh
TEPMOJMHAMHYECKHUX MTapaMeTPOB MOBEPXHOCTHOTO CII0SI OT TEMIIEPATYPHl.

3. Metox wu30bITKOB ['mO6ca. BeiBojg (yHIaMeHTaIbHOTO — acOpPOIMOHHOTO
ypaBHeHuss ['mb60ca. I'mOOcoBckas ancopOrusa. YacTHoe BeIpakeHHWe ypaBHEHHs [mnOOca.
[loBepxHOCTHAsT ~ aKTMBHOCTb, IOBEPXHOCTHO-aKTUBHBIE M  IOBEPXHOCTHO-MHAKTHBHBIC
BEIEeCTBA.

4. Anresus ¥ cMauuBaHHE; orpenesneHus. Ypasuenue Jlromnpe s paboThl aare3uu.
VYron cmaumBanus W ypaBHeHue FOura. YpaBuenuwe [lromnpe-lOHra mms pabGoTel aare3umu.
Bnusaue [IAB Ha aaresuto um cmauuBaHue. Pacrtekanue, Kod(Q(QUIMEHT pacTeKaHHs I10
I"apkuHCy.

5. IIpaBuno ¢a3 IT'mb6ca um aucnepcHOCTb. BnusiHME KpPUBU3HBI IMOBEPXHOCTHU
(mucmiepcHOCTH) Ha BHYTpPEHHEE JaBjieHHWe Tenl (BBIBOA MW aHanu3 ypaBHeHHs Jlarumaca).
Kanunnspueie siBnenus (ypaBuenue XKiopena).

6. Bnusinue nucnepcHOCTH Ha TEPMOAMHAMUYECKYIO PEAKIHOHHYIO CIHOCOOHOCTH.
BriBon ypaBHeHus KamwisipHOM KoHAeHcanuu KenbBuHa u  ero aHanui. BiusHue
JTUCIIEPCHOCTH Ha PacTBOPUMOCTh, TeMIIepaTypy (a3oBoro mepexona U KOHCTAHTY PaBHOBECHUS
XUMHUYECKOU PEaKLUH.

7. MeToapl MONy4YeHHs] NUCHEPCHBIX CHUCTEM: AMCIEPIHpOBaHUE M KOHJIEHCAIIHS.
VYpaBuenue PebOungepa s paboThl  aucrieprupoBaHus. AJCOPOLMOHHOE TMOHM)KEHUE
npouHoctu (3ddext Pebunaepa). Konaencamus gusznueckas u xumudeckas. JHeprus [ uo6o6ca
00pa3oBaHus 3apo/ibliia HOBOU (ha3bl IPU TOMOTCHHOM KOHACHCAIMH; POJIb MEPECHIIICHHUS.

8. Knaccudukanuss mexanuzmoB anacopOruu. [Ipupona aacopOIMOHHBIX CHIT U UX
0c00eHHOCTH TIpU (HU3UUECKON ancopOunu. BeIBOJ ypaBHEHHS AJs SHEPIHMH JUCIEPCHOHHOTO
B3aMMOJIEICTBHS aToma ajcopbata ¢ aacopdbentom. M3orepma, n3ocrepa, M30MUKHA aICOPOIUH.

9. MoHomonekyisipHast  aacopoums, Qopma H30TepMbl ancopOIuu. YpaBHEHHE
I'enpu. OcHOBHBIEC MOJIOKEHUS TeOpUH JIeHrMIopa, BHIBOJ] YpaBHEHHS U €ro aHaiu3. JInnelHas
¢dopma ypaBHenus JIeHrmropa.
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10. Teopust monumonekysspHo amcopOuuu BOT: mcXomaHBIE TONOXKEHUS, BBIBOJ
ypaBHEHHsI H30TepMbl U ero aHanu3. JluneitHas ¢opma ypaBHenuss BOT. Omnpenenenue
yAETBHOM MOBEPXHOCTH aJCOPOEHTOB, KaTaIM3aTOPOB U JIp.

11. KonnuecTBeHHbIE  XapaKTEPUCTUKM  IOPUCTBIX  MAaTE€pPUAIOB:  MOPHUCTOCTD,
yIenbHas MOBEPXHOCTh, pazMep mop. IlopucTeie Tena KOPHIyCKYJISIPHOH, KPUCTATUIMYECKOU M
ry0uaToil CTPYKTYpbI, METOAbl MX mHoiydeHus. Kmaccuduxamus nop no JyOuHuHY M Teopuu
azIcopOITuu.

12. AncopOmust Ha TOPUCTBHIX ajncopOeHTax. TeopHst KanMJUIIPHOW KOHJAEHCAIHH.
KanunnsipHo-KOHIEHCAIIMOHHBI  rucTtepe3uc. Pacyer W Ha3HAueHWE WHTETpajbHOM H
Qg epeHIaIbHON KPUBBIX pacipeaeeHust 00bemMa Mop 1Mo UX pa3MepaM.

13. [TotenmmansHass Teopust amcopOumm IlonsHu. AACOPOIMOHHBIM IMOTEHITHAI.
Xapaktepuctuueckass KpuBas ajacopbumu. TemmepaTypHas HHBapHaHTHOCTH M ad(HUHHOCTDH
XapaKTePUCTHUECKUX KPUBBIX.

14. OcoOeHHocTH aIcOpOIMM Ha MHKPOMOPHUCTBIX ancopbeHTax. OO6o0meHHOoe
ypaBHeHUEe Teopur JlyOmHWHA (TEopus OOBEMHOTO 3alOJTHEHHS MHUKPOIOP), YacCTHBIC CIydau
sTOro ypaBHeHUs (ypaBHeHue /lyOununa-PagymkeBuda). Pacuer obmiero oobemMa MUKPOIIOp 1O
H30TepME aJACOPOITIH.

15. Ocob6ennoctu ancopbuun [TAB Ha rpanune pasznena pacTBOp-Bo3ayX. BnmsHue
ctpoenust Mosiekyn [IAB Ha moBepXHOCTHYI0 akTUBHOCTH (mpaBmio TpayOe-Jliokio). 3a-
BUCHUMOCTh TIOBEPXHOCTHOTO HATsDKEHHS OT KoHIeHTpauuu IIAB mpu coOmioneHun 3akoHa
I'enpu u ypaBuenus Jlenrmiopa. BeiBog ypaBHeHust IIUIIKOBCKOTO.

16. [ToBepxHOCTHOE naBieHUE anacopOIoHHON ieHKH [TAB. YpaBHeHus cocrostHus
JBYMEPHOTO ra3a Ha TOBEPXHOCTH XHUAKOCTU (BBIBOM); pa3IUYHbIE arperaTHble COCTOSHUS
a71copOIIMOHHBIX TUIeHOK. Beckl JIeHrMiopa u onpeaeneHue pasmepoB Mosekys [TAB.

17. HNonooOmennas ancopOuus. [lpupomnbie m cuHTeTHMYecKHMe HWOHUTHL. Kiaccu-
(uKaIysi HMOHUTOB TIO KHCIOTHO-OCHOBHBIM cBoiicTBaM. IlomHas u auHamuueckass OOMeHHbIE
emkocTH. KoHcTaHTa paBHOBECHS HOHHOTO 0OMeHa, ypaBHeHue Hukonbckoro.

18. BriBox ypaBHEHHS U1 CKOPOCTH OCaKJEHUS YacTUI] B IPABUTALIMOHHOM IIOJIE.
VYcenoBust cobmonenus 3akoHa Crokca. CeaMMEHTAIMOHHBIM aHAIW3, pacdyeT M Ha3HA4YCHHE
KPUBBIX paclpeaeaeHus YacTUll 110 pa3MeEPaM.

19. [Ipupona OpoyHOBckoro paBwxkeHus. [loHATHE W ompeneneHUE CpeaHEKBA-
paTUYHOTO CIIBUTA MO BHIOPAaHHOMY HAIpaBJICHUIO. B3auMOCBs3b MEXIy CpeIHEKBAIPATUYHBIM
caeuroM U  kodhdumuentom auddy3uu  (BpIBOA 3akoHa OWHIITEHHA-CMOIYXOBCKOTO).
OKcrepUMEHTaJIbHAsL IPOBEPKA 3aKOHA.

20. CenumeHTarmoHHO-IUGHYy3MOHHOE paBHOBECHE. BriBoa YpaBHEHUS
(rumcomeTpuuecKuil 3aKoH). Mepa ceIMMEHTallMOHHOM ycToitunBoCcTH. DaKkTOPHI, BIUAIONINE HA
CEIMMEHTAlMOHHYIO YCTOMYUBOCTD JUCTIEPCHBIX CHCTEM.

21. Mexanu3mbl 0oOpazoBaHus JBoiHOro s3nekrpudeckoro cios ([IC). CooTtHo-
HICHUST MEXAY OJJIEKTPUYECKHM TIOTEHIIMAJIOM U MOBEPXHOCTHBIM HATSKEHHEM (BBIBOJ
ypaBHeHu# JIunnmana). DieKTpoKanuUIIpHbIE KpUBBIE U orpeseneHue napamerpos J1OC.

22. O6mme npencraBineHus o Teopusx crtpoenus J[DC. VYpasnenue Ilyaccona-
Bonbumana st muddysnoit wactu [AD9C um ero pemieHue aisi ciiydas ciabo3apspKeHHBIX
noBepxHocTeld. YpaBHenue ['yu-Yenmena.

23. CoBpemennast Teopusi ctpoeHus JIOC (teopus llltepna); ponb crenuduaeckoi
azicopOIuu, mepesapsnka moBepxHocTu. [Ipumepsr oOpazoBanus JIDC. CTpoeHne MULIEITUIBI
(popmyner A2C).

24. DJIEKTPOKMHETUYECKHUE SIBIICHUS. DJIEKTPOKUHETUUECKUN MOTEHIMA. Y paBHEHUE

CMOIIyXOBCKOTO JUIsL  JIEKTpoocMoca U 3iekTpodope3a. Dd(dexTsl, HE YyUYUTHIBAEMBIC
ypaBHeHHEM  CMOJIYXOBCKOTrO  (TMOBEpPXHOCTHAs  MPOBOAMMOCTb,  3JIEKTpo(opeTndeckoe
TOPMOXEHHE, PEIaKCATUOHHBINA AP PEKT).

25. JIBa BuAa yCTOMYMBOCTH JHUCIEPCHBIX cUcTeM. JlnoduiapHbie U JIHMOPOOHBIE
cucrembl. Kpurepuit nuodumbHocT 10 Pebunpepy-lllykuny. Tepmonunnamuueckue u
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KUHETHYecKrue (aKTOpbl arperaTUBHOM yCTOMYMBOCTH JMCHEPCHBIX cHcTeM. [Ipumepsl
THUOQUIBHBIX U THO(OOHBIX JTUCTIEPCHBIX CHCTEM.

26. JlnodunsHbie nucnepcHble cucTeMbl. Kimaccudukamus u o01mas XxapakTepucTuka
I[TAB. TepmoamHamuka U MexaHU3M muieuiooOpa3oBanus. Ctpoenue muieiut [IAB B BOIHBIX
U YIJIEBOAOPOIHBIX cpenax. Comodunuzanus.

27. JInopunbHbIe AMCIEPCHBIE CHCTEMBl. VICTUHHO pacTBOpPHMBIE W KOJUIOMIHBIC
[TAB, ux knaccudukanus. MunemiooOpa3oBaHue, CTPOCHUE MUIIEIUI, METOABI OMpPEIeICHUS
KKM. ®akropsl, Bnusomue Ha KKM nonnbix u Henonusix [T1AB.

28. JlnodobHbIe aucepcHbIE CHUCTEMBbL. @DaKTOpPBl arperaTUBHONW YCTOWYMBOCTH
mnodoOHBIX cucTeM. breicTpas W MeieHHas Koaryisius. KuHeTMka Koarymisaiud T0
CmonyxoBckoMy (BbIBOA ypaBHeHHs). OmnpenerneHne KOHCTaHTBI CKOPOCTH U BPEMEHU
MOJIOBUHHOW KOATryJISIUK. 3aBUCUMOCTb YMCJIa YaCTUIl PA3HOTO MOPSAKA OT BPEMEHH.

29. Teopuss JIJIDO. PackiuHuMBamomiee naBlI€HUE W €ro cocrasistomme. BoiBopg
ypaBHEHUs JJIE DHEPruy  dBJIEKTPOCTATUYECKOTO OTTAJIKMBAHUS TMPU  B3aUMOJCHCTBHUU
cnabo3apsuKeHHBIX MoBepxHocTed. lloTeHuanbHble KpHUBBIE B3aUMOJCHCTBUS 4YaCTHI AJIs
arperaTuBHO yCTOMYUBOM U HEYCTOWUYUBON JUCIIEPCHBIX CUCTEM.

30. [Ipupona cun NpUTSHKEHUS W OTTAJIKUBAHUS MEXAY YaCTULUAMHU B JIHCIIEPCHBIX
cucreMax. BbIBO ypaBHEHUs JUIsl DHEPTUU NPHUTHKEHUS Mexay uyactuuamu (teopus JJIDO).
Koncranra ['amakepa u ee (pU3MYECKU CMBICI. AHAIW3 3aBUCHUMOCTH CYMMapHOW SHEPTUU
B3aUMO/ICUCTBUS YaCTHI] OT PACCTOSHHS MEX1y HUMHU.

31. ®DakTOpel arperaTUBHON YCTOMYMBOCTH JIMOMOOHBIX JIUCIIEPCHBIX CHUCTEM.
DNEKTPOIUTHAS Koaryysiius (KOHIICHTPAIMOHHAsT M HEHTpamu3allMOHHAs KOATYJISIIHS).
[TpaBumno lyneue-I"apau u 3akon Hdepsrura. CriocoOsl cradumu3anuu THo(GOOHBIX TUCTIEPCHBIX
CHUCTEM.

32. CrpykrypoobpazoBanue B cooTBercTBuuM ¢ Teopuen JJIDPO. KoarymsmmoHnHo-
TUKCOTPONHBIE W KOHJEHCAIMOHHO-KPUCTAIIU3ALMOHHBIE CTPYKTYphL. YCJIOBHS THepexoaa
OHUX CTPYKTyp B npyrue. Kiaccudukamuss TUCHEPCHBIX CHCTEM IO PEOJIOTHUYECKUM
(CTPYKTYpPHO-MEXaHUUYECKHUM) CBOMCTBAM.

33. HprotoHOBCKHE kuAKOCTH, ypaBHeHHs: Hptorona u Ilyaseiina. Metonbl uszme-
peHUs BSI3KOCTH. YpaBHEHME ODWHINTEHHA ISl BA3KOCTH JUCHEPCHBIX CUCTEM, YCIOBHUS €TrO
MIPUMEHEHUS.

34. Peonoruueckuit meTon wuccieqoBaHUsS CTPYKTYp B JAUCHEPCHBIX CHCTEMaXx.
Peonornyeckue moxmenu wupeanbHbix Ten (momenu ['yka, Heiorona, Cen-Benana-Kymona).
KpuBbie TeueHUs peanbHBIX KUIKOOOPA3HBIX U TBEPA00OPA3HBIX CTPYKTYPHUPOBAHHBIX CUCTEM.

35. MopaenupoBaHue PEOJIOTUMYECKUX CBOWMCTB TE€J, MOJIENb M ypaBHeHUE buHrama.
KpuBbie TeueHUs M BI3KOCTH KHAKOOOPA3HON U TBEpA00OpA3HON CTPYKTYPHUPOBAHHBIX CHUCTEM.
[Ton3y4decTs, Mpeaesn TEKYy4eCTH.

[Tpumepsl 3a7a4

[Ipumepsl 3a7ad MO BCEM OCHOBHBIM paszfieliaM IMpOrpaMMbl IPHUBENEHBI B y4eOHOM
nocobun Kommougnast xumus. Ilpaktukym u 3amaunuk. / Ilog pen. B.B. Hazapoa u A.C.
I'poackoro. M.: «Jlanby, 2019. - 434 c.

l. Paccunraiite pazmep uactun ZnO, 3Hasi, 4TO UX pacTBOpUMOCTh Ha 7 % (Macc.) Oomblie
pPacTBOPUMOCTH KPYITHBIX KpHCTAIoB. Mexdasnoe Harspkenue npu 298 K mpumurte paBHBIM
960 mlx/M2, mnotHOocTs ZnO 5,60 r/cm®. MonspHas Macca OKcuaa LMHKA cocTapiseT 81,4
I/MOJIb.

2. PaccuuTaiiTe MONHYI0 MOBEPXHOCTHYIO PHEPIUI0 7 T ASMYyJbcHM O€H30ila B BOJAE C
KOHIIeHTpanueit 75 % mac. u aucnepcHocthio 1 MM mpu Temmeparype 353 K. IlnotHocTs
6enszona cocrasuger 0,858 r/em®, mexdasnoe Harskenue 26,13 MH/M, TemmeparypHblii
kodhduenT MexdazHoro HaTsxenus npumute do/dT = - 0,13 m/Ix/ (M- K).
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3. Ucnonb3yss ypaBHenue ['ym - YenmeHa, paccudrTailTe 3HAaYeHHWE TMOTEHIMAJTa Ha
paccrostaun 10 u 30 HM OT Mex(da3HON TOBEPXHOCTH. J{MCIIEPCHOHHON Ccpenol sBIsETCS

BoHBbIH pacTBop NaCl ¢ konnenTparmeii €0 ~ 5.10°* mons/n (uHAndGepenTHEIH YnexTpout), T

=293K, £ = 80,1, ¥ = 0,03 B.
4. PaccunraiiTe W TOCTpOHTE HHTETPAIbHYIO KpPHUBYIO pacmpeaeiieHus oObeMa 1mop
aacopOeHTa MO pa3MmepaM, HCIONB3Yys JaHHBIE KaMWJUIAPHOW KOHACHCAIMM METaHOJa Ha
cunukarene npu 293K:
p/ps 02 04 06 08 09 1,0
A, monp/kr (amcopomms) 0,8 1,3 1,6 22 34 39
A, monw/kr (necopomus) 0,8 1,4 20 3,0 3,7 3,9
[TnotHOCTH MeTanona # = 0,788 r/cm®, moBepxHOCTHOE HaTskeHHe O = 22,6 MJIx/M>,

@OH/I OLEHOYHBIX CPEICTB NPHUBEIAEH B BUJE OTAEIBHOIO JOKYMEHTA, SIBISIOLIEIOCS
HEOTHEMJIEMOI YaCThi0 OCHOBHOW 00pa30BaTeIbHONW MIPOTPaMMBI.

8.4. CtpykTypa n npuMepsbl OMJIE€TOB ISl 2K3AMEHd.
Ixzamen no pucuuivinHe «Konnouowmaa xumus» nposoaurca B 5 (6) cemecTpe H
BKJIIOYA€T KOHTPOJIbHBIE BOIIPOCHI 110 BCEM pazjiesiaM pabodei mporpaMmbl JUCHUIUIMHBL. buier

I IK3ameHa COCTOUT U3 3 BOIIPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3JicjiaM.

[Ipumep Omiteta 11 IK3amena:

«Ymeeporcoaror Munucmepcmeo nayku u evicuieco oopazoseanus P@

3aBeayronuii kadenpoit Poccuiickuii XMMHUKO-TEXHOJIOTHYECKU YHUBEPCUTET MMEHU

KOJUTOMJTHOM XUMHUH JA.A. MeHnaeneeBa

Kadenpa kosionanoil xumuu
_B.B. HazapoB _ | 22.03.01 MaTepuaioBeeHHe H TEXHOJIOIHH HAHOMATEPHAJIOB
(IToarmucs) (A. O. Oamuuist)
U HAHOCUCTEM
« »_ 20 r Koanonanasg xumus

Buier Ne 1
1. TloBepxXxHOCTHOE HATsDKCHHE: TEPMOJMHAMHYECKOE OIpeAesieHne, (PU3MUECKHH CMBICI,
BJIMSIHAE TIPUPOJIBI B3auMoJeHcTByIomuUX (a3. BriBoa ypaBHEHUs IUIsl OTHON (BHYTpPEHHEN)
SHEPTHM TIOBEPXHOCTHOTO cjosi (ypaBHeHnme [mubG6ca - ['enmpmronbiia). 3aBUCUMOCTH
TEPMOAMHAMHYECKHUX [TapaMETPOB OBEPXHOCTU OT TEMIIEPATYPHI.

2. Mexanu3mbl oOpazoBaHus 1BoHHOrO 3nektpudeckoro cios ([IDC). CooTHoIIEHUST MEKITY
JMEKTPUYECKUM TOTEHIIMAJIOM M MOBEPXHOCTHBIM HaTsDKeHHeM (ypaBHeHMs Jlummmana).
DneKTpoKanWUISIpHbIE KPUBBIE U onpenenenue napamerpos [19C.

3. Paccuuraiite ynenpbHYH0 TOBEPXHOCTH aacopOeHTa 10 H30TepMEe aJacopOIMu a30Ta,
ucnosab3ys ypasHenue bOT. Ilnomanp, 3aHnMaeMas MOJIEKYJION a30Ta B IJIOTHOM MOHOCIIOE,
cocrasnser 1610720 m?,

p/ps 0,0286 0,136 0,200

A, MOJB/KT 2,16 3,02 3,33
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9. YYHEBHO-METOANYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
9.1. Pexomenayemas aureparypa

A. OcHoBHas1 uTEpaTypa

. Hazapos, B. B. Komtonnnas xumus [Tekct]: yueOnuk / B. B. Hazapos. - M.: [leJlu mtoc,
2015.-250c.

. Komnonnnas xumus. [lpaktukym u 3agaunuk : ydeOHoe mocobue / B.B. Hazapos, A.C.
I'ponckuii, H.A. IllabGanoBa [u ap.] ; mox penakuueir B.B. Hazaposa, A.C. I'poackoro. —
Cankr-IlerepOypr : Jlamp, 2019. — 436 c. — ISBN 978-5-8114-3430-5. — Tekcr :
9NeKTpoHHBIM  //  Jlamb  :  JmeKkTpoHHO-OmMOnmoreuHas  cuctema. —  URL:
https://e.lanbook.com/book/111886. — Pexxum noctyma: sl aBTOPH3. MOJIb30BATEINCH.

. COopHuK 3a1a4 1o KoutougHou xumuu [ Teker]: yaednoe nocobue / H. H. I'aBpuiosa [u mp.].
- M.: PXTY um. J1.11. Menneneena, 2009. - 131 c.

b. lonojiHuTEILHAA TUTEPATYpPa

. ®ponos, 1O. I'. Kypc komnougHoit xumun. [loBepXHOCTHBIE SIBICHUS U JUCIIEPCHBIE CUCTEMBI
[Texcr]: yueObnuk nms By3oB / FO.I'. @pomnos. - 3-e usm., crep., ucnp. [lepened. ¢ uzm. 1989 r.
- M.: Anbsuc, 2004. - 464 c.

. 'aBpusioBa, H. H. Mukpockonnmieckre MEeTOoIbl ONPEEICHUS pa3MEPOB YACTUI] TUCIIEPCHBIX
matepuanoB [Tekcr]: yueOnoe mocooue / H. H. I'aBpuiioBa, B. B. Hazapos, O. B. fposas. -
M.: PXTY um. JI.U. Mengeneena, 2012. - 51 c.

. OcHOBHBIC TIOHATUS U YpaBHEHHs KoJutouaHoi xumuu [Tekcr]: yuebHoe mocobue / cocT. A.
C. I'ponckwuit [u ap.]. - M.: PXTY um. .. Mengeneena, 2013. - 40 c.

. Hazapos, B. B. TecroBsle 3ananus no kypcy Kouiouanoi xumuu [Tekcer]: yue6HOe mocodue /
B. B. Hazapos, O. B. Kununa, A. C. I'poackuii. - M.: PXTY um. /.. Menneneena, 2015. -
130 c.

. PycanoB, A.M. Jlekuuu mo TepMOJIMHAMHKE IOBEpPXHOCTEH: yueOHoe mocobue / A.U.
PycanoB. — Cankr-IlerepOypr: Jlans, 2013. — 240 c. — ISBN 978-5-8114-1487-1. —
Tekct: onexTpoHHbi // JlaHb: 3JeKTpoHHO-OMOMMOTeuHas cucrema. —  URL:
https://e.lanbook.com/book/6602. — Pexum goctyna: st aBTOPHU3. MOIB30BATEICH.

. @punpuxcoepr, .A. Kypc komtonnnoii xumuu: yueonuk / JI.A. @punpuxcoepr. — 4-e usn.,
ucnp. u gon. — Cankt-IlerepOypr: Jlanp, 2010. — 416 c¢. — ISBN 978-5-8114-1070-5. —
Tekct: onexTpoHHbi //  JlaHb: 31eKTpoHHO-OMOMMOTeuHass cucrema. —  URL:
https://e.lanbook.com/book/4027. — Pexxum goctyma: isl aBTOPH3. MOIH30BATEINEH.

. lyxun, E. . Komnmougnas xumus: yd9eOHUK IJis akagemudeckoro OakamaBpuata / E. JI.
[ykuH, A. B. Ilepuos, E. A. Amenuna. — 7-e u3a., ucnp. u gon. — Mocksa: M3naTenscTBo
FOpaiit, 2019. — 444 c. — (bakanaBp. Axkanemuueckuit kypc). — ISBN 978-5-534-01191-3.
— Texct: anextponnslit // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/444075

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoi nHGopManuu
— Pa3narouHslii MIUTFOCTPATUBHBIN MaTEpUAIl K JICKLIUM.
— IlpeseHTanuu K JEKIUAM.
— Meroanyeckre peKOMEHIAIUH 110 BHITIOJTHEHUIO JTa00PaTOPHBIX padoT.

Hay4Ho-TexHu4eCcKue KypHabl:

1. Kommouanei xypuan ISSN: 0023-2912.
http://www.naukaran.com/zhurnali/katalog/kolloidnyj-zhurnal.
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2. XKypnan pusnyeckoit xumun. ISSN: 0044-4537.
https://www.naukaran.com/zhurnali/katalog/zhurnal-fizicheskoj-himii/

3. Advances in Colloid and Interface Science. ISSN: 0001-8686.
https://www.journals.elsevier.com/advances-in-colloid-and-interface-science.

4. Journal of Interface and Colloid Science. ISSN: 0021-9797.
https://www.journals.elsevier.com/journal-of-colloid-and-interface-science.

5. Colloids and Surfaces A: Physicochemical and Engineering Aspects. ISSN: 0927-7757.
https://www.journals.elsevier.com/colloids-and-surfaces-a-physicochemical-and-
engineering-aspects.

Pecypcsl nHpOpManmoHHO-TeIEKOMMYHUKAITMOHHOM ceTn HTepHeT
— MWznarensctBo ELSEVIER nHa mtargopme ScienceDirect
http://www.sciencedirect.com.
— MWznarenscTtBo American Chemical Society (ACS)
http://pubs.acs.org.
— Mexnaynapoanas uznarenbckas komnanus NaturePublishingGroup (NPG)
http://www.nature.com.
— MUWznarensctBo Wiley-Blackwell
http://www3.interscience.wiley.com.
— MWznarensctBo SPRINGER
http://www.springerlink.com.
— Xypnan SCIENCE
http://www.science.com
— Poccuiickas Hay4Has 3JeKTpOHHAsE OMOIHOTEKA
http://www.elibrary.ru

9.3. CpencrBa odecnievyeHHsi OCBOCHUSA TUCIATIIUHBI
Jdns  peanuzanuu  paboueil mporpaMMbl  MOATOTOBIICHBI — CIEAYIOLIME  CPEICTBA
o0ecIIeueHNsT OCBOCHUS JUCIIAIIINHEL:

— KOMIIBIOTEpPHBIE MPE3EHTALNN UHTEPAKTUBHBIX JEKIHid — 16, (obmiee 4ncio ciaiiioB
234);

— 0aHK TECTOBBIX 33aJaHMU JUISI TEKYLIEro KOHTPOJS OCBOCHMS AMCHUIUIMHBI (oOrmiee
YHUCIJIO BOMPOCOB — 462);

— 0aHK TECTOBBIX 3aJaHUU JJII UTOTOBOTO KOHTPOJIS OCBOCHHS JUCHUILIMHBI (0OIiee
YHUCJIO BOMIPOCOB — 462).

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM INPOLECCE

NudopmannoHHyro MOIIEPIKKY U3yYCHUS JUCITUTLIAHBI OCYIIECTBIISIET
Nudopmanmonno-oudamoreunsii nentp (MBL)) PXTY wum. JI.M. MenzaeneeBa, KOTOpBIH
oOecrieynBaeT OOY4YAIOUIMXCS OCHOBHOW y4eOHOH, y4eOHO-METOAMYECKOW W HayyHOU
JUTEpaTypoil, HeOOXOIUMON UIsl OpraHu3alnuyd o0pa3oBaTEeNLHOTO Mpolecca MO JAUCLUILIINHE.
O6muii 06vem mHOTOOTpacieBoro Goumaa MBI na 01.01.2021 cocraBnsier 1 716 243 3k3.

®onn UBIL] pacnomaraer ydeOHOH, y4eOHO-METOIWYECKOW W HAayYHO-TEXHUYECKOM
JTUTEPaTypoil B opMe MEUATHBIX M DIEKTPOHHBIX WM3/IaHUMN, a TAK)XKE BKIIOYAeT OPUIHAIBHEIE,
CIIpaBOYHO-OMOMMOrpaduueckue, CrenuaIn3upPOBaHHBIE OTCUYECTBEHHBIE U 3apyOCIKHBIC
nepuoandeckue W uHbopManuonHele wu3nanus. WBI[  obOecmeumBaer  mocTym K
npodeccuoHanbHbIM 0a3aM JaHHBIX, HUH()OPMALMOHHBIM, CIIPABOYHBIM U TOMCKOBBIM CUCTEMAaM.

21



Kaxxnprit oOy4varomuiicss odecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFOOOW TOYKH, B KOTOPOI
UMeeTcss JOoCTyn K ceTd HMHTepHeT M K 3ieKTpoHHO-Oubimoreynoit cucteme (DBC)
VYHuBepcuTeTa, KOTOpas COAEPKHUT pa3IMYHbIE W3JaHHS 10 OCHOBHBIM H3y4aeMbIM
JTUCLUUIUTMHAM M C()OPMHUPOBAHA MO COTIACOBAHMIO C MpaBooOianaTeNsiMu yuyeOHOW U ydeOHo-
METOJINYECKOHN JIUTEPATyPHI.

Jns  OGojee  TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMorpaduyeckoro u
nHpopmanmonHoro obcmyxkuanusi B UBL] peann3oBana TeXHOIOTHUS DIEKTPOHHOW IOCTAaBKU
JIOKYMEHTOB.

[TonHBI mepedeHb HIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYpCOB, HCIIOIb3YyEMBIX B
npoiiecce 00y4eHus1, PEeICTaBICH B OCHOBHOM 00pa30BaTebHOI porpamMme.

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cootBercTBUM ¢ Yy4eOHBIM IJIAHOM 3aHATUA MO aucHuIUnHe «Korouonana xumusny»
npoBomATcs B (opMme JIEKIHK, Ja00paTOpPHBIX 3aHATHH W CaMOCTOATEIBHOW palbOThI
oOyuJarorerocs.

11.1. O6opynoBaHue, He00X0AUMOe B 00pa30BaTeIbLHOM Ipolecce:

JlexnonHast yueOHass aynuTopHsi, OOOpyIOBaHHAs TPAAMLIMOHHON Y4eOHOH JOCKOU
W/WIM  OJEKTPOHHBIMM  CpEICTBAMU  JEMOHCTpaluu  (KOMIIBIOTEp CO  CpPEICTBaMU
3BYKOBOCITPOM3BENICHUS, MPOEKTOp, IKpaH) W YyueOHOW Mebenpio; OMOIMOTeKa, HWMEIoIas
paboyrie KOMIBIOTEPHBIE MeCTa JIsl 00y4aIoIUXCsl, OCHAIIEHHBIE KOMITbIOTEpPAaMU C JOCTYIIOM K
0a3aM JaHHBIX U BBIX0JI0M B MIHTEpHeT.

YueOHbIe Tab0opaToOpusi MOBEPXHOCTHHIX SIBIICHUN M JIA0OPATOPHSl TUCIIEPCHBIX CHUCTEM,
OCHAIlIEHHBIE HEOOXOIUMOM J1TabopaTOpHON MeOelblo, aKBAAUCTIILIATOPOM AD, CYNIMIKON s
npoOupok u konbd Stegler m ycraHoBkamu, 00ECIEUMBAIOIIMMH BBIMOJHEHHE J1a00OpaTOPHBIX
paboT B COOTBETCTBUU C yUEOHBIM IIITAHOM.

VYcraHoBKkU (TTPUOOPHI) I OMPEEICHUST MOBEPXHOCTHOTO M MEX(a3HOTO HATSKEHUH,
YCTAHOBKH JIJIsl ONIPEJeNICHUs] KPaeBbIX YIJIOB, B TOM uucie roHuoMeTpsl JIK-1 ¢ mporpamubiM
oOecrieueHreM Uit 0OpaOOTKM JAHHBIX, YCTAHOBKU [UJISl OMNpeAeNeHUS KpPUTHYECKOU
KOHIIGHTPALlMM  MUIEIUIO00pa30BaHUsl B PacTBOpPAaxX IMOBEPXHOCTHO-AaKTUBHBIX  BEIIECTB,
MOHOOOMEHHBIE KOJIOHKH, YCTaHOBKH JUJISl OIpENeleHHs] 3JIEKTPOKMHETUYECKOro IMOTEeHIHana
METOZIOM 3JEeKTpodope3a, pPOTALMOHHbIE BHUCKO3UMETPHI, KAaNMUIIPHBIE BHCKO3MMETPHI C
HacocoM BakyyMHbIM N86 KNI18.KNF, ontuueckne mmkpockomnbsl buomen-5 ¢ mmdpooit
KaMepon Livenhuk, CHEKTPOPOTOMETPHI OJIHOJIy4€EBbIE C®P-102, doromeTpbl
dotoanekrpuueckne KDK-3-01, pH-merpbr mummmBonbT™MeTpbl pH-420,Bechl MOPIIMOHHBIC
ANDHT-500, memanka marautHas 6e3 mogorpeBa MM-135 Tagler, snekrtpuueckas MiuTKa
IRITIR-8004,  maGopaTOpHBIi  BBICOKOCKOPOCTHOW  romoreHusatop-memainka  XNF-
DYSTEGLER, kOHIyKTOMETpBI, TOPCUOHHBIE BECHI.

11.2. YuyeOHO-HarJIsAIHbIE IOCOOMS:
VYueOHO-HaISITHBIC TTOCOOUS HE TTPEYCMOTPEHBI

11.3. Komnbrorepsl, HHGOPMAIHOHHO-TEJIeKOMMYHUKALIMOHHBIC CETH, ANINIAPATHO-
NPOrpaMMHBbIe M ayIHOBHU3YyaJlbHble CPEACTBA:

IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIe mpourpeiBarensMu CD u DVD,
IPUHTEpAaMH U IPOrPaMMHBIMHM CpPEICTBAMHU; IPOEKTOPbI M 3SKpaHbl; LU(POBbIE KaMephl;
KOIMPOBAJIbHBIE AIIIAPAThI; JIOKAJIbHASL CETh C BBIXOJOM B MIHTEpHET.

11.4. IleyaTHbIE U JIEKTPOHHbIE 00pa3oBaTe/ibHbIEe 1 HH(OPMAIUOHHbIE PeCypPChI:
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NudopmaninoHHO-METOIMYECKUE MaTepUabl:

y4eOHBIE TIOCOOUS

pa3gaTouHBIA MaTepual K paszienaM JEKIHOHHOIO Kypca.
DneKTpoHHbIE 00pa3oBaTeNIbHbIE PECYpChl: SJEKTPOHHBIE MpEe3eHTAlMH K pas3zieiam
JIEKIIMOHHOTO Kypca; yueOHO-METOAUYecKue pa3pabOTKH B DJIEKTPOHHOM BHJE; CIIPABOYHBIC
MaTepuaibl B INEYaTHOM U BJEKTPOHHOM BHUJE; KadenpaibHas OUOIMOTEKa 3JIEKTPOHHBIX
U3JJaHUN ¥ TUCCEPTALMOHHBIX paOOT, BBIMOIHEHHBIX aCIUPAHTAMU U COTPYIHUKAMH Kadeapbl.

11.5. IlepeyeHb JJMIEH3HOHHOTO IPOTPAMMHOI0 00ecIeYeHHUsI:

[0 JHCIHUIUIHHE;

Ne HauMmenoBanue PexBusutel norosopa| Kosnyecrso jguneH3mi Cpoxk okoHYaHUSA
LI NMPOrpaMMHOI0 NMOCTABKH el cTBUS JTHIEH3UH
NPOAYKTA
l. Calculate Linux Desktop CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
2. LibreOffice CBobonHO He orpannuenHno beccpouno
pacnpoctpansemoe [10
3. ABBYY FineReader CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
4. . CBobonHO He orpannuenso Beccpouno
7-Zip
pacnpoctpansiemoe [10
5. Google Chrome CBobonHO He orpanunyenno beccpouno
pacnpoctpansiemoe [10
6. VLC Media Player CBobonHO He orpannuenHno beccpouno
pacnpoctpansemoe [10
7. Discord CBobonHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
9. IntellTIDEA CBoOoaHO He orpannuenno beccpouno
pacmpoctpansemoe [10
10. FreeCAD CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10
11. SMath Studio CBob6o1HO He orpannuenno beccpouno
pacmnpoctpansemoe [10
12. Kontpakt Ne 90-  |JIunieH3us a1 akTUBaluu 12 Mecs1eB
1335A/2021 ot Ha pabouuX CTaHIMAX, |(€KEroJHOE MPOJICHUE
Corel Academic Site 07.09.2021 MTOKPBIBAET BCE pabovMe | TMOMUCKH C MPABOM
Standard MeCTa B YHUBEPCUTETE nepexoa Ha
OOHOBIIEHHYIO BEPCUIO
IIPOJYKTa)
13. KonTpakt Ne 90- 500 nuiieH3un 12 Mecs1eB
Kaspersky Endpoint 1335A/2021 ot (exxeroiHOE MPOITIEHUE
Security qst Gu3Heca — 07.09.2021 MTOATMCKHU C TTPAaBOM

Cranpaptablif Russian
Edition.

nepexoa Ha
OOHOBIIEHHYIO BEPCUIO
MIPOJYKTa)

23




14. GIMP CBo06o1HO He orpannuenno beccpouno
pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenso Beccpouno
Software) Studio pacmpoctpansemoe [10
12. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUS NTPOT'PAMMBI
HaumenoBanue DopMbl U METOIbI
OcHOBHbBIE MOKA3aTeN OI[EHKHU
a3ejioB KOHTPOJISA M OLIEHKH
SHaem:
- IIPU3HAKU OGBGKTOB KOHHOHI[HOﬁ XUMHUHU U HX
OreHKa 34
KJ1acCU(PUKAIIHIO.
MHAWBUAYAJIbHOC
Ymeem:
Pasnen 1. Ilpeamer w (ToMarHee) 3a/aHue,
- paccuuThHIBaTh napameTphbl, KOTOPBIMH
MpU3HAKU 00BEKTOB OIICHKA 34|
. XapaKTePU3YIOT AUCIIEPCHOCTD.
KOJUTOMTHOM XUMUU Braoeem. KOHTPOJIbHYIO PaloTy|

MNpEACTAaBJICHUAMU O POJU TMOBCPXHOCTHBIX
SIBIICHHIT H JUCIICPCHBIX CHUCTEM B TCXHUKE U

Nel.
OIleHKa 3a DK3aMEH.

Pazgen
TepMmoguHamMuka
[MOBEPXHOCTHBIX SIBIICHUI

2,

pUpPOJIE.
Buaem:
- OCHOBHEIE MMOHATHUS n COOTHOIIECHUS]
TePMOAMHAMUKHI MTOBEPXHOCTHBIX SIBJICHUH
O1eHka 34|

(TepMOIMHAMUKA TOBEPXHOCTHOTO CJIOS; ajre3wus,
CMaurBaHUE i pacTekaHue JKHIKOCTEIN;
MUCTIEPCHOCTh W TEPMOJMHAMHYECKHE CBOMCTBA
Te; afcopOIus Ta30B W TMapoB, aicopOIus U3
[pacTBOpPOB).

Ymeem:

- POBOJIUTH PACUYETHI C UCIIOIH30BAHUEM OCHOBHBIX|
COOTHOIIICHUH TEPMOJMHAMHUKHA TIOBEPXHOCTHBIX
STBIICHUIA.

WHIMBHIyaIbHOE
(momarrHee) 3aaHue,
OIlCHKA 34
KOHTPOJIbHYIO paboTy|
Nel, OILICHKU 34
BBIITOJIHECHHE
ImabopaTOPHBIX

pador.

OlleHKa 3a DK3aM€EH.

YAECJIbHOU ITOBEPXHOCTH. .

Braoeem:

- METoJaMH  HM3MEPEHHUS  MOBEPXHOCTHOTO

HaTSKEHHsI, KpaeBOTo YIia.

Ornenka 34

BHaem: WHIUBUAYaIbHOE

- OCHOBHBIE TeopHH (pU3NIecKOr aacopOuu. (IoMarrHee) 3a/JaHue,
Pazgen 3.Vmeem: OIICHKA 34
AnCOpOIIMOHHBIC - pacCUHMTHIBAaTh OCHOBHBIE  XapaKTEPUCTUKHUKOHTPOIBHYIO PadOTY|
[PaBHOBECHUS [MOPUCTON CTPYKTYPBIL. Nel,  omeHku 34

Braoeem: BBITTOJIHEHUE

- 3HAHUSAMH O METOJaxX H3MEPEHHs aAcopOIUMuIIadopaTOPHBIX

pador.
OleHKa 3a DK3aM€EH.

MIBJICHUS Ha MMOBEPXHOCTHU

Pasnen 4. DnexTpuueckue

Suaem.

- OCHOBHBIC TIPEJICTABIICHHUS O CTPOCHHUH JIBOWHOTO)
PIIEKTPUYECKOTO CIIOS,

- MPUPOTY IEKTPOKMHETHIECKOTO TTOTCHITHAIIA;

- OCHOBHBIE 2JIEKTPOKMHETHUUYECKUE SBIICHHSL.
Ymeem:

Oncuka

WHIMBUIYyTBHOE
(momarrHee) 3ajaHue,
OIlCHKA 34
KOHTPOJIbHYIO paboTy|

34

- PaCCHUTHIBATL BCIHMYHHY 3JICKTPOKHHCTHUYCCKOI'O

Ne2, OIICHKU 34
BBIIIOJIHCHUC
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MOTEHIIMAJda 1O JaHHBIM  3JEKTpoocMoca M|
pieKTpodopesa.

Braoeem:

- 3HAaHWSAMH 00  YCIIOBHSIX  HPUMEHHUMOCTH

ypaBHeHHUs ['enbMrompiia — CMOITyXOBCKOTO;
- METOJAaMH OIPENCIICHHUS DJIEKTPOKMHETUYECKOTO
[MOTEHIMAA.

mabopaTOpHBIX
padorT.
O1leHKa 3a DK3aMeEH.

Pa3zgen 5. Kunernueckue
JTUCTIEPCHBIX

SHaem:
- YCJIOBHSI TPUMEHUMOCTH 3akoHa CTOKca;
- 3akOoH  O#HmTeHa —  CMOJIYXOBCKOTO,

rUrcoMeTpuueckoe ypapHeHue Jlamaca.

Ymeem:

- pacCUUTHIBATH HWHTETPAITBHYIO u
mudPepeHIMAIbBHYI0 ~ KPHBBIE  pachpeeiieHus
YACTHUII TIO pa3Mepam.

Braoeem:

- MCTOOOM CCAMMCHTAIIMOHHOI'O aHaJIn3a.

OreHKa
WHIUBUIYTHHOE
(ToMarHee) 3a/aHue,
OIICHKA 34
KOHTPOJIBHYIO PadoTYy)|
INe2, OILICHKH 34|
BBLIIIOJTHEHHUE
mabopaTOpHBIX
pador.

O11eHKa 3a DK3aMEH.

34|

Pa3nen 6. ArperaruBHasy
YCTOMYMBOCTh
KOAryJsiiusl JAUCIEPCHBIX]

SHaem:
- IPUPOAY CEAUMEHTAllMOHHOM WU arperaTuBHOY
YCTOMYHBOCTH;

- OCHOBHBIE cBoiicTBa pacTBopoB [IAB Kkag
IMTHO(MUITBEHBIX CUCTEM;
- OCHOBHBIE NoJ10keHus Teopun [JJIDO;

- TIPHIHHBL 1 0COOEHHOCTH OBICTPOU M MEJJICHHOU
KOaryJIsIu, KOHIICHTPAIMOHHON 171
HEUTpAIM3alIMOHHON KOAryJIAIUY.

Ymeem:

- PACCYUTHIBATH M aHATM3WPOBATH MOTCHIIUAIBHBIC
KpUBBIE TAPHOTO B3aUMOJICHCTBUS YaCTHIL.
Braoeem.:

METOdaMU OTIpeIeTICHUS
KOHIICHTPAIIUU MUIICIZIO00pa30BaHUS;
- METOJIaMHU UCCJICIOBAaHMS] KHHETUKHU KOATyJISIIHH.

KPUTHUYECKOH|

OreHKa 34
WHIUBUIYTBHOE
(ToMarHee) 3a/1aHue,
OIICHKU 34
BBLIIIOJTHEHHUE
mabopaTOpHBIX

pador.
OlLieHKA 3a DK3aMEH.

CTpykTypooOpa3oBaHue U
CTPYKTYpHO-

MEXaHUYECKHe
JMUCIICPCHBIX CUCTEM

CBOMCTBA

Bunaem:

- TUMBI CTPYKTYp, BO3HUKAIOIIME B JUCHEPCHBIX
CHUCTEMax, MPUYUHBI M YCIOBHS UX 00pa30BaHUs;

.+ KIacCH(UKAIMIO JHUCIEPCHBIX CHUCTEM IO UX
[PEOJIOTUYECKUM CBOMCTBAM.

Ymeem:

- PacCUUTHIBATh U U3MEPSTH BA3KOCTh TUCIIEPCHBIX
CHCTEM.

Braoeem.:

METOJaMH  H3MEPEHUs] M aHaju3a KPUBBIX]

OreHKa 34
WHIUBUIYTbHOE
(ToMarHee) 3a/aHue,
OLICHKU 34
BBLIIIOJTHEHHUE
mabopaTOpHBIX

pador.

O1LieHKa 3a DK3aMEH.

TCUCHUA.
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13. OCOBEHHOCTH OPI'AHU3ALIUHN OBPA3ZOBATEJIBHOI'O ITPOLHECCA
JJIsA HHBAJINIOB U JINL C OTPAHUYEHHBIMHA BO3MOKHOCTAMHU
31O0POBbs

OOyyeHne WHBANUAOB W JHIl C OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU  3JIOPOBBS
OCYILECTBIISIETCS B COOTBETCTBUH C:

— IlopsinkoM opraHuM3alii M OCYLIECTBJIEHUS OOpa30BaTEIbHOM JEATEIBHOCTH
1o 00pazoBaTeNbHBIM MIpOrpaMMaM — MporpaMmam OakaliaBpuaTa, MporpaMMmamM CIeIHaTUuTeTa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxennem O TOpSAKE OpTaHU3ANMH W OCYIIECTBICHUS 00pa3oBaTENbHOM
NEeSATENIbHOCTH 10 00pa3oBaTelbHBIM MpOrpaMMaM BBICHIETO 00pa3oBaHUsS — MporpaMMam
OakanmaBpuaTta, IporpaMmaM CHeNMalIWTeTa, IporpamMmaM  Maructparypsl B PXTY
uM. [I.U. MenneneeBa, npuHATHIM pemeHneM YdeHoro coBeta PXTY um. JI.M. MengeneeBa
o1 30.10.2019, mnpotokon Ne 3, BBeAeHHBIM B JelicTBHE InpukazoM pektopa PXTY
um. JI.1. MengeneeBa ot 14.11.2019 Ne 646A;

— MeTonYecKUMU PEeKOMEHJANMUSIMH IO OpraHW3aluu 00pa30BaTEIHHOIO MpoIecca
JUIsi  OO0y4eHMs] WHBAIUAOB U JIMI C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pOBbS B
00pa30BaTeNbHBIX OpPTraHMU3AlMsIX BBICIIETO OOpa30BaHUSA, B TOM YHCJIE OCHAIIEHHOCTH
o0OpasoBarenbHOro mpoiiecca (yTBEPKICHBI 3aMmecTuTenieM MunucTpa oopasoBanusi U Hayku PO
A.A. KitumoBbeiM ot 08.04.2014 Ne AK-44/058H).
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JlonmosiHeHNsI M U3MEHEHMSI K padoyeil mporpaMmme M CHUIINHbBI

«KO.]IJIOI/IIIHZISI XUMMUSD»

OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
22.03.01 MaTepuajloBeAeHHE U TEXHOJOTHU HAHOMATEPUAIIOB U HAHOCUCTEM

KO U HAMMCHOBAHHUE HAIIPABJICHUA ITOATOTOBKH (CHCLIHaJ'IBHOCTI/I)

®opma o0yueHHs: ouHas

Howmep
OcHoBaHU€E BHECEHUS
U3MCHEHHUS/ CopepxaHue JOMOTHCHUS/H3MEHEHUS
A3MEHEHU S/ JOITOTHEHUS
JOTIOTHEHUS
MPOTOKOJ 3aC€IaHusl Y UEHOT 0
1. coBeTa No oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT 0
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y YEHOT O
coBera Ne oT
« » 20 T
MPOTOKOJ 3aceIaHusl Y UEHOT O
coBera Ne oT
« » 20 T
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