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1. OBIIUE CBEJAEHUS

Vuebnas qucuuruinaa «KosutonHas XuMus» U3y4aeTcsi B IIECTOM CeMECTpe.
KypcoBas pabota/KypcoBoii MpoeKT — He MPeaycMOTpeH(a)

11. ®opma npomMeKyTOYHOMN aTTeCTALUU:
1.2. 3auer ¢ oLeHKOI
1.3. Mecto yueOHOM nUCIHUIUTHHBI KosutonaHas Xumust

VYyeOnas aucuuminuHa KomnouaHas xuMusi B cooTBeTcTBHH ¢ AeiicTByromuMu I'OCTamu sBnsieTcst 00s3aTeIbHON JUCIIUILTHHOM.
OcHOBOI#1 1711 OCBOCHUS JUCIUTUINHBI SBJISIIOTCS PE3YJIbTaThl 00YUYEHUS M0 MPEIIECTBYOIUM AUCITUTUTHHAM:
- Heoprannueckas 1 aHaIUTUYECKAs] XUMUS
— Opranuueckasi XUMust
— dusnka
— Duznyeckoil XUMHUS
PesynpTarel 00yueHus o yueOHON AUCIUILTHHE, UCTIONB3YIOTCS MPH U3YYEHUH CIEAYIONUX TUCIUILTAH U MPOXOXKICHHUS MPAKTHK:
-X¥UMUs ¥ TEXHOJIOTHUS MMOJTUMEPHBIX BOJIOKOH.
-X¥UMUs U TEXHOJOTHUS MOJTUMEPHBIX KOMITO3UIIMOHHBIX MATEPUAIOB 1 HAHOKOMIIO3UTOB.
-Texanyeckuii aHaau3 B TPOU3BOJICTBE MTOJTUMEPHBIX BOJOKOH U KOMIIO3UTOB.
-Hayuno-uccnenoBarenbsckas paboTa.
-ITonmyueHnue u ucciaeaoBaHUE CBOMCTB HAHOCTPYKTYPUPOBAHHBIX MOJUMEPHBIX MATEPHUATIOB.
-IIpenaunioMHas mpakTHKa
Pesynbrarel ocBoeHMS yueOHOM MUCHIUIUTMHEI B JaJIbHEHIIIEM OyIyT UCIIOJIb30BaHBI MPU BHITIOJIHEHUH BBITYCKHONM KBaTU(UKAITMOHHONW PabOTHI.

2. HEJIU 1 INIAHUPYEMBIE PE3YJIbTATbHI OBYYEHUS 11O JUCHUIIJIMHE (MOAYJIIO)

I_ICJBIMI/I HU3YUYCHUS JUCHUTIIIINHBI KOJ’IJIOI/I,I[Ha}I XHUMUA ABJIAKOTCA:

- OBJIaACHUC O6y‘-IaIOH_II/IMI/IC}I SHaHUAMHU, YMCHUSAMU, HABBIKAMH U OIIBITOM ACATCIIBHOCTH, (I)OpMI/Ipy}OH_II/IMI/I CCTGCTBCHHOH&y‘-IHBIfI Ioaxon
IIpH pCHICHUN TEXHOJOTHYCCKUX 3a/1a4,

- HCIIOJIB30BAHUE CCTCCTBCHHOHAYYHBIX 3HAHWH B TEXHOJIOTHYSCKHX mnmponeccax IMpPOMU3BOACTBA IMOJUMEPHBIX BOJIOKOH U KOMIIO3HUTOB U JJIA
peuicHus BOIIPOCOB B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH,

- YMCHUC HAXOAUTH CBA3b U MPUMCHATH 3aKOHOMCPHOCTH KOJIJIOUJHOM XMMHHU B 00J1aCTH TEXHOJIOTHU MOJIMMCPHBIX BOJIOKOH U
KOMITO3UITMOHHBIX MAaTCPHUAJIOB;



- dbopMHupoBaHKE Y 00YUaAIOIINUXCSl KOMIIETCHIMH(-1), YCTaHOBJICHHOMW(-bIX) 00pazoBarenbHO nporpammoii B coorBeTcTtBuu ¢ ®I'OC BO mo
JTAaHHOM JUCIUILINHE;
PesynpraTrom 00yuenus no yueOHoi aucuurianHe Kommouanas XuMus —sBISETCS OBJaJeHHUE OOY4YalOUIMMUCS 3HAHUSMH, YMEHUSMHU, HABBIKAMU U

OIBITOM JICSITEIBHOCTH, XapaKTEPU3YIOLIIMMHU Tpolecc (OpMUPOBaHHUS KOMIIETCHIIMU(IT) 1 00eCTIeYnBAIOIIMMHU JOCTH)KEHUE TUTAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUS y4eOHOM JUCLUIUIMHBL

2.1. (I)opMpreMLIe KOMIICTCHIIMHU, MTHAWUKATOPLI JOCTUKCHUSA KOMHCTCHHHﬁ, COOTHECEHHEIE C IIaHUPYCMBIMHU PC3yJIbTaTaMU
06yquH51 110 AVCLUIIJINHEC.

Kox u HaumeHoBaHue Ilnanupyembie pe3yJbTaThl
HHANKATOPA 00yUeHust
JOCTHKEHHNS KOMIIETeHIIUH 10 JMCHUILINHE

KO)I U HAMMCHOBAHHE
KOMIICTCHIIMHN




OIIK-2 Cnocoben
WCTIOJIb30BaTh
MaTeMaTHYECKHE,
¢uznueckue, GU3NKO-
XUMHYECKHUE,
XUMUYECKUE METOIBI JUTS
peuieHus 3a1a4
npodeccuoHaIbHON
JeSITETBHOCTH

OIIK-1 Cnocoben
H3y4yaTh, AHAIU3UPOBATH,
HCIIOJIb30BaTh
MEXaHU3Mbl XUMHNYCCKHUX
pEaAKLUMA, MPOUCXOASIINX
B TEXHOJIOTHYECKHUX
npoueccax u
OKpY>KarollleM MUpeE,
OCHOBBIBAsICh Ha 3HAHMSIX
0 CTPOCHUHU BEILIECTBA,
HPUPOJE XUMHUECKON
CBSI3M U CBOMCTBAX
Pa3IUYHBIX KJIACCOB
XUMHUYCCKHX 3JICMCHTOB,
COEJIMHEHUH, BEIIIECTB U
MaTepuajioB

NJ-OIIK-2.1 [Ipumenenue
TEOPETUUYECKIX OCHOB
MaTEeMaTHYECKUX, PUINIECKIX
U XUMHUYECKUX METOJOB IS
perieHus npohecCuOHATbHBIX
3aJa4 B 00J1aCTH XUMUYECKHUX
TEXHOJIOTHUI

NJI-OIIK-2.6 [Ipumenenue
COBPEMEHHBIX XUMUYCCKHUX,
(UBHKO-XUMHYECKHX H JIP.
METOJI0B B MPO(heCCHOHATBHOM
JIeATEIIBHOCTH B 00JIaCTH
XAMHYECKHX TEXHOJIOTHI

N1-OI1K-1.5 IMonnmanue
(U3NKO-XUMHUUECKUX TPOLIECCOB
SIBJICHWH; BIaJIcHHEe TEXHHKOM
SKCIIEPUMEHTAIBHBIX
HCCIIEOBAaHMI; HCIIOIb30BaHHE
MaTeMaTHYECKOTO arnmapara

-3HaHHE OCHOBHBIX 3aKOHOB
KOJUTOMTHOW XMMHH, METOJIOB
WCCIIEIOBAHNUS AUCIIEPCHBIX CUCTEM U
YMEHHE HaXOJIUTh CBS3b
3aKOHOMEPHOCTEN KOJIJIOMIHOW XUMHUU
€O CBOMCTBAaMH HAHOCUCTEM U
peanbHBIMA 00bEKTaMHU.

- CrtocoOHOCTh MTPOBOJUTDH PACUETHI
3aBUCUMOCTEI CBOMCTB NOJIMMEPHBIX
MaTepUaIoB OT WX KOJUTOUTHO-
XUMHYECKUX MTapaMeTpOB.

- YMenue cobuparts,
CHUCTEeMAaTH3UPOBATh HAYYHYIO U
y4eOHYH0 MH(OPMAITUIO KOJIOUIHO-
XUMHUYECKOT0 XapakTepa B 001acTu
HOBEWIITNX METOJIOB UCCIICIOBAHUS
HAaHOCHCTEM U MaTepUaJOB.

3. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCHUNIJIMHBI/MOAYJAS

OO0mast TpyA0EMKOCTh Yy4eOHON AUCHUIUINHBI/MOJTYJIS IO Y4eOHOMY IIJIaHY COCTaBIISIET:

1o o4HOM opMe o0yueHus — 3

3.e. 96

qac.




3.1. Crpykrypa y4eOHOH JUCIUTIIMHBI/MOIYJIS Il 0OyJarONIUXCs 10 BUAM 3aHATUH (OuHas hopma 0OyueHus)

CTpyKTypa H 00beM THCHUTLIHHBI

KoHTakTHasi ayauTopHasi padoTa,

CamocTosiTeJbHasi padoTa
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3.2.  Ctpykrypa yueOHOU JUCHUTLIUHBI/MOAYIIS ISl OOyYarOIIUXCs IO BUJAM 3aHATUH (04HO-3a04yHas (popma oOyueHus) -

OTCYTCTBYET

3.3.  Crpykrypa y4eOHOUN AUCIMILTAHBI/MOYIIS sl 00YUaIONUXCs 110 pa3zesiaM U TeMaM JUCHUIUIMHBL: (04Hast popma oOydeHus)

[nanupyemsbie Buapl yueoHol padoThI
(KOHTpOJIMpYeMbIe) KonTakTHas padora
[EE AL ) & Buael u gopMbl KOHTPOJIBLHBIX MEPONIPUATHI,
OCBOEHHS: e o [ E %
2 g = =S| 2 ofecrne4ynBalouIye N0 COBOKYIHOCTH TeKyIIMii
KOA(BI) HaumeHnoBaHue pa3aeioB, TeM; ) § 2 é é g s~ 5 KOHTDOJIb VCIIeBAEMOCTH:
dopmupyemoii(bIx) (opma(bl) TPOMEKYTOYHOH aATTECTALMH g § = & g= ;'3 g E § p y 5
KcoMmeTeHmmu(ii) u Eﬁ £ g £ =t SR E P (opMBI IPOMEKYTOYHOT0 KOHTPOJIS
HHIMKATOPOB = £ £ § = e £ 2 g E ycneBaemMocTH
JOCTHIKEHUS = E' 5 = SE; Ié' g S g
KOMIeTeH Ml ° =9 = =
Ilectoii cemecTp
OIlIK-2 Paznen |. Knaccudukanmm u MeToap! MOTy4YeHNS AUCTIEPCHBIX 4 - - 4 DOopMBI TEKYILETO KOHTPOJIS
OIIK-1 CUCTEM o pazzeiny I




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonTakTHasi padoTa
[EE AL o = Buae! 1 gopMBI KOHTPOIBHBIX MEPONIPHUATHIH,
(OCEHDELTEE ] & é = § E 06ecne'mBaloume MO0 COBOKYIMHOCTH Texymuﬁ
Ko (bI) HaumeHnoBaHue pa3aeioB, TeM; ® § 1%} = é 19 g 5 .
$opmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g g g SIS g g g = 2 KOHTPOJIL yCHEBAEMOCTH;
KoMmeTeHmuu(ii) 1 = ZS| Ex54 E&| S = ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIMKATOPOB E % E § g = E % E § g ycneBaeMoCTH
KOMIIETEHIINH
NA-OIIK-2.1 Tewma 1.1 2 - - 1 - Pa3bop Teopermueckoro Matepurana.
N-OIIK-2.6 [MpusHaku  00bEeKTOB  KouTOMAHOM  xumuu. (OCHOBHBIC - 3ammuTa 1abopatopHoit padoTsl Ne 1.1;
NJ-OIIK-1.5 TePMHUHOJIOTHYECKUEe MOHATHA. Kinaccudukanmu aucrnepcHBIX
CHCTEM.
Tema 1.2 1 - - 1
TepMoMHaMuUKa ¥ KUHETHKA 00pa30BaHusl HOBOH (ha3bl.
Tema 1.3 1 - - 2
MeToap! TOJTYICHHSI TUCTICPCHBIX CHCTEM.
Jlaboparopuas pabora Ne 1.1 - - 6 - -
CuHTE3 3MYyJIbCHIA U OOparieHue ¢a3s
M3yueHue CBOMCTB NEH.
OIIK-2 Pasgen |l. Onruueckue cBOCTBA U METOIBI aHATN3A 6 - - 5
OIIK-1 JIUCTIEPCHBIX CUCTEM DopMbI TEKYIIETO KOHTPOJIS
W-0OI1K-2.1 Tema 2.1 3 - - 3 o paszzeny II:
NJI-OI1IK-2.6 Buapl onTryeckux sSIBIECHUHN B IUCTIEPCHBIX CUCTEMAX. - Pa3bop Teopernueckoro Matepuana.
HNJ-OIIK-1.5 Ceetopaccesinue. YpaBHeHue Panes u ero aHamus. - 3amuTa 1a60paTOPHOI PabOTHI
OMnmpudeckoe ypaBHeHue I emepa.. Ne 2.1;
Tema 2.2 3 - - 2 - kosmokBuyM Nel 1o paznenam [ u 11
OnTuyeckue METOIbl UCCIEAOBAHUS IUCTIEPCHBIX CUCTEM Ha J1a00pPaTOPHOM 3aHATHH
JlaGoparopHas pabora Ne 2.1 - 4 - - - Cnava nomaiHero 3aganus Nel.
Hedenomerpus. Onpeenenne pa3MepoB 4acTHI] AUCIEPCHON no paszeny |l
(hasml.
OIIK-2 Paznen |11. IloBepXxHOCTHOE HATSHKEHHE U aJICOPOIIHSL. 6 - - 5
OIIK-1 Tema 3.1 1 - - 2 DopMBI TEKYIIETO KOHTPOJIIS
NA-OIIK-2.1 CBobopanast sHEeprus noBepxHoctu. [IoBepXHOCTHOE HATSHKEHUE, o pazgeny IlI:
NJ-OIIK-2.6 MIPUYMHBI €ro BO3HUKHOBeHMs1. [Ipupona ancopOLMOHHbBIX CHJL. - Pazbop Teopernueckoro marepuana.




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonTakTHasi padoTa
[EE AL o = Buae! 1 gopMBI KOHTPOIBHBIX MEPONIPHUATHIH,
CELTELEE ] = é = § E 06ecneanamume MO0 COBOKYIMHOCTH TeKyIIIHﬁ
Ko (bI) HaumeHnoBaHue pa3aeioB, TeM; ® § 1%} = é 19 g 5 .
$opmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g g g SIS g g g = 2 KOHTPOJIL yCHEBAEMOCTH;
KoMmeTeHmuu(ii) 1 = Zd| Ex 54 E g g = ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIMKATOPOB E % E § g = E % E § g ycneBaeMoCTH
KOMIIETCHIIMH
NA-OIIK-1.5 Tema 3.2 2 - - 1 - 3amuTa 1a60pPaTOPHOI PabOTHI
PaBHOBecHe Ha rpaHHIle pa3jena KUIKOCTh — ras. Ne 3.1;
dyHnamMeHTanbpHOE ancopouronHoe ypaBHeHne [ mo6ca. Teopus - xomwtokBuyM Ne2 mo pazgeny III Ha
MOHOMOJIEKYJISIpHOHU afcopOrmu JIsHTMIopa. 1abopaTOPHOM 3aHITHN
Tema 3.3 2 - - 1 - Cnaya momamrHero 3aganust No2.
YpaBHeHus OpeitHanuxa u Temkuna. Teopus o pasaeny III
OJIMMOIeKyIIpHON agcopormm BOT.
Xpomatorpadus.
Tema 3.4 1 - 1
Anresus. SIBleHHne pacTeKaHUS U CMAYMBAHUS, KPACBOUW Yo
CMayMBaHUsL.
JlaGoparopHnas pabora Ne 3.1 - - 6 -
Ancopbums Ha rpaHumlle pa3iena $a3: )KUIKOCTh - ra3
JlaGopatopnast pabora Ne 3.2 - - 6 1 -
Ancopbuus Ha rpaHulle pasjena ¢as: TBepIoe TeNO - PacTBOP
OIlK-2 Paspnen IV. [loBepXHOCTHO-aKTHBHBIC BEIIECTBA 1 DopMbI TEKYIIETO KOHTPOJIS
OIIK-1 Tema 4.1 2 - N 2 o pazueny IV:
MA-OIK-2.1 Knaccudukanus u o01mas XxapaKTepUCTHKA TOBEPXHOCTHO- - Pasbop reoperuteckoro marepuaa.
UA-OIIK-2.6 AKTHBHBIX BEIIECTB. - 3amura 1a60paTOPHOM PabOTHI
NJI-OIIK-1.5 Tema 4.2 2 N 2 Ne 3.2;
HcTuHHO pacTBOpHUMBIE U KOJUIOMAHBIE MOBEPXHOCTHO- - Cnata nomaiutero safanns Ne3.
akTuBHBIE BemecTBa. [IpaBuno J{rokmo-TpayGe. YpaBHenue no paszieny IV:
[InmIkoBCcKoro.
Tema 4.3 2 - 1

Mexanusm muneniooopaszosanus. KKM, I'J1b.
Conrobunmsanst. Moromiee neficteue [TAB.




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)
pPe3yabTaThl
OCBOEHMSI:
KoA(bI)
$opmupyemoii(bix)
KoMneTeHuuu (if) u
HHIUKATOPOB
JOCTHKEHHU ST
KOMIIeTeHU M

Bujbl yueoHO# padoThl

KonTakTHasi padoTa

2 o E Buasl v gopmMbl KOHTPOJIBHBIX Meponpnﬁrnl‘/i:
T . E . E E . E ;: 5 ofecnevynBaloumye mMo conoxyrmocrlil TeKy Ui
dbopma(br) IPOMEKYTOUHON ATTECTAIUH ;ﬁ g i E.\ % i § g E § (l)oleli(I)l:l;l:)(;qJ:}I;[( z}ir;iiaoer)olgzz;pmﬂ
E E £l & 2 E = E S| gég yCIeBaeMOCTH
e | E2|g53; 5|z
= | E8| S&E5 =E| 04
Jlaboparopuast pabota Ne 4.1 6 -
Konnykromerpuueckuii merona onpenencuus KKM TIAB.
Pa3zpen V. DneKTpOKMHETHUECKUE SIBJICHUS B AUCIIEPCHBIX CU- 4 - 5 DopMBI TEKYILIETO KOHTPOJIA
cTeMax. o pazgeny V:
Tema 5.1 2 - 3 -Pa3bop TeopeTryueckoro Marepuaa.
OnekTpodopes, 3MEKTPOOCMOC, TOTCHIIUAIBI TCUCHUSI U - 3amuTa 1a00paTOpHOM PabOTHI
CEAMMEHTAINH. Ne 4.1
Tema 5.2 - - koyutokBuyM Ne3 1o pazgenam |V u V Ha
MexaHu3Mbl 00pa3oBaHus 3apsiia Ha HOBEPXHOCTH pasaena ¢as. 2 - 2 11abopaTOPHOM 3aHSTHH
Crtpoenue KouIouAHON MuLiesuisl. Y paBHeHue ['yu-Uenmena.
[IpakTH4eckoe MPUMEHEHUE MIEKTPOKUHETHUECKUX SIBJICHHUM.
JlaGopatopnast pabdora Ne 5.1 6 -
Onpenenenne 3aBUCUMOCTH ITOPOTa KOAryJIALUH 30715 OT 3apsijia
HMOHA-K0aryJsropa
Pazgen V1. YcroduMBOCTh AUCHEPCHBIX CHCTEM 8 4 DopMBI TEKYILIETO KOHTPOJIA
Tewma 6.1. 1 1 no pazneny VI:
YcnoBus TepMOIMHAMHYECKOH YCTOWYMBOCTH TUCTIEPCHBIX -Pazbop TeopeTnueckoro Matepuara.
cucteM. B3auMoCBsI3b KHHETUYECKOUN U arperaTuBHOM - 3amuTa 1a00paToOpHOM PaboThI
YCTOWYMBOCTH TUCIEPCHBIX cHCTeM. Y paBHeHHe Jlamnaca- Ne 5.1;
[Teppena. - koymokBuyM Ned 1o pasmeny VI Ha
Tema 6.2. 2 1 T1abopaTOPHOM 3aHATHH
Kuneruka koarymsuuu. Koarymnsaus snekrposnrami. ITpasuno - Cnava nomaminero 3aianus Ne4.
lyneue-T'apau. Teopus ADJIO. 3amura 305€eit pacTBOpamMu o pazzaeny VI
BMC.
Tewma 6.3. 2 2

BpoyHoBckoe nBmkeHue. YpasHeHue DWHmTeliHa-CMOITyX0B-




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonTakTHasi padoTa
P:z]);g:;;l.ﬂ ;c_s o E Buabl 1 GopMBI KOHTPOJIBHBIX Meponpnﬂrniflu,
’ ) o = = 3| 2 ofecrnevynBaloye M0 COBOKYNHOCTH TeKY UM
Ko (bI) HaumeHnoBaHue pa3aeioB, TeM; ® § 1%} = =) g | 5
. . a S 5 s 58| 2o KOHTPOJIb YCIIEBAEMOCTH
$opmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH = S 5 = g S ¢ = g
KoMmeTeHmuu(ii) 1 = 2 Eﬁ £ 3 g 5 z g g P ¢GopMBI NPOMEKYTOYHOT0 KOHTPOJIS
HHIMKATOPOB S % = st £ E % g § g ycnesaeMocTH
JOCTHKEHHs la:a & z E S EE 2 E) & ‘g
KOMIIeTeH I i ° =9 = =
ckoro. [Inddysus B KOIUIONIHBIX cucTeMaX. OCMOTHYECKOe
JIABJICHUE JINO30JICH.
Tewma 6.4. 2 1
CelMMEHTaLMOHHBINA aHAJIN3.
Tema 6.5. 1 2
Knaccudukanus u cBOHCTBa MOJUAIEKTPOIUTOR.
N3030eKkTpuuecKoe COCTOSIHUE U PacU€eT U303JIEKTPHUECKOU
TOYKH. DIeKTpodope3 OEITKOB.
3ader c oneHKoH 34 - 34 - 28 3ader mo Ouneram
HUTOI'O 3a mecToii_cemectp 34 34 28 96
3.4. Crpykrypa y4eOHOUN AUCHMILTUHBI/MOYIIS sl 00yUaIoUXCcsl 10 pa3zesiaM U TeMaM JUCIUILTUHBL: (09HO-3a04Has popma

00y4eHHUsI) - OTCYTCTBYET

3.5.

CrpykTypa yuyeOHON AUCIUILUIMHBI/MOIYIIS 711 O0y4aromIuXCs 0 pa3jesiaM U TeMaM JUCIHUIUIMHEL: (3a0uHasi opMa 00ydIeHHs)
- OTCYTCTBYET
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3.6. Kparkoe conepxkanue yueOHON AUCIUTIINHBI
Ne HaunMeHoBaHMe pa3iea U TeMbI Conepianme pasiena (Tesi)
JTUCIHUIIIMHBI

Paznen |. Knaccudukanum u MeTobl MOTYYECHUS TUCTIEPCHBIX CUCTEM

Tema 1.1 [pusHak  00BekTOB  KoutomaHO# | BBomHoe 3ansaTne. OCHOBHBIE TEPMUHOJIOTHIECKUE
XVMUM. nonstus. Kinaccugukanum TuCciepcHBIX CUCTEM

IIpu3Haku 00BEKTOB KOJUIOMAHONW XHMMHH.
OCHOBHBIE TEPMUHOJIOTUIECKHE TIOHTHU.
Krnaccubukanyy IMCIepcHbIX CHCTEM

Tema 1.2 TepMoanHaMuKa U KHHETHKA JucnepcHoCTh, yAeabHas IOBEPXHOCTD,

00pazoBaHUs HOBOH (a3bl. TTOBEPXHOCTHAS YHEPTHA. MeTOoIbI (PU3NICCKON 1
XMMUYECKOH KOHIEHCALUH [IPY TOITy4EeHUH
JUCTIEPCHBIX CHCTEM.

Tema 1.3 MeTo1p! OTYyUYEHHUS JUCTIEPCHBIX Mexannueckoe u3MeIbueHHe, MEJIbHUIBI U JPyTHE

CHCTEM. YCTPOMCTBA AJIsl MOJTYYEHUs JUCTIEPCHBIX CUCTEM;
MENTH3ALHSL.

Paznen Il. OnTryeckue cBOMCTBa 1 METOABI aHATN3a TUCTIEPCHBIX CUCTEM

Tema 2.1 Bunbl ontuyeckux sBICHUM B D¢ddexT cBeTopaccesHus, CBOMCTBA PaCCEIHHOTO
JUCIIEPCHBIX CUCTEMAX. CBETa, aHAIN3 ypaBHeHus Penes. YcinoBus
CaeropaccesiHue. YpaBHenue Panedu | nmpuMmeHeHus sMnupudeckoro ypasHenus [ emnepa.
€ro aHaJIu3. OTtnuuue onangecueHINU OT (PIyopecueHIHH.

OcobeHnHocTH abcopOIMU CBeTa TUCTIEPCHBIMU
CHUCTEMaMHU.

Tema 2.2 OnTHueckue METO/IbI UCCIeI0BaHUS Onrtudeckass MUKpOCKOTIHS, HederoMeTpus,

IHUCIIEPCHBIX CUCTEM TypOuaumMeTpusi, GOTOH — KOpPEISLHOHHAS
CHEKTPOCKOMUSL.

Paznen |11. [ToBepxHOCTHOE HATSDKEHUE M aICOPOLIUS

Tema 3.1 CBo0OoHas SHEPTHUS TIOBEPXHOCTH. [lonsiTrie cBOOOIHOM YHEPTHS TOBEPXHOCTH, TUTTBI
[ToBepxHOCTHOE HATsHKEHUE, TPUYUHBL | MEKMOJIEKYJIIPHBIX B3aUMOACHCTBUN; MPUYHHEI
ero Bo3HuUKHOBeHUs. [Ipupona BO3HUKHOBEHHS IOBEPXHOCTHOT'O HATSKEHHUS.
a/ICOpPOLIMOHHBIX CHIL [Ipupoxna ancopbunonnsix cwil. dusnveckas u

XUMHUECKas aJICOPOIHsL.

Tema 3.2 PaBHOBecHe Ha rpaHHIle pa3jena [TonsiTrie 00 MOBEPXHOCTHO-aKTHBHBIX U
XKHUIKOCTh — ra3. dyHnameHTansHOe [MOBEPXHOCTHO-MHAKTUBHBIX BellecTBax. I [puHunn
agcopbunonHoe ypasHeHue I ' nboca. He3aBUCUMOCTH JIeHrmiopa. AHanu3
Teopusi MOHOMOJIEKYJISIPHOM ancopOLuu | GyHIaMEHTaIbHOTO aJICOPOIIMOHHOTO YPAaBHEHUS
JIsHTMIOpA. I'ub06ca.

Tema 3.3 VYpasuenus @pelinanuxa u TeMkuHa. AHanu3 ypaBHEHUS OJUMOJIEKYJIISIPHON
Teopus monumonekyspHoi afncopouuu | ancopoumu BOT. Metoas! onpeienenus yaenpHoi
BOT. MOBEPXHOCTH a1copOeHToB. [IpuHIun
Xpomarorpadusi. XpOMaTOrpapUuecKOro pa3aeeHrs] CMece

BemiecTB. ['a30Bast v )KUAKOCTHAS XpoMarorpadusi.

Tema 3.4 Anresus. SIBneHue pacTekaHus U Koresus u anrezud. Ypasuenue IOnra, ypaBHeHUe
CMa4MBaHUs, KPa€BOH yroi Hronpe-FOHra. MeTozs!l onpeneiaeHns KpaeBoro
CMa4MBaHUSI. yroJia CMa4rBaHusl.

Pa3nen IV. [loBepXHOCTHO-aKTHBHBIE BEIIECTBA

Tema 4.1 Kiaccuduxkaruys n obmas Wono- u wenonoreunsie [TAB. UctuaHO
XapaKTepUCTUKA TOBEPXHOCTHO- pPacTBOpPUMBIE M KOJUTOMIHBIE TOBEPXHOCTHO-
AKTHBHBIX BELLECTB. AKTHBHBIE BELIECTBA.

Tema 4.2 HctuHaHO pacTBOpUMBIC U KOUTOUAHBIe | CBOMCTBA M MEXaHM3M JACHCTBHUS UCTHHHO
MMOBEPXHOCTHO-aKTUBHBIE BEIIECTBA. PacTBOPUMBIX U KOJJIOWTHBIX MOBEPXHOCTHO-
[IpaBuno Hrokno-Tpaybe. YpaBHeHue aKkTUBHBIX BemecTs. ['JIb
[InmKoBCKoro.

Tema 4.3 Mexann3m mutnemnoobpazosaans. KKM | Munennoo6pasoBanue B pactBopax 11AB; siBinenue
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Comrobommzanms. Morolree neiicTsue
ITAB.

comobmm3anuu. CTpoeHHE MUIICIT HOHO- H
HenoHoreHHEBIX [TAB. Metozast onpenencaus KKM.
OrnpeneneHre MOBEPXHOCTHON aKTUBHOCTH T1O
HU30TEepMeE MOBEPXHOCTHOTO HaTspKeHus [TAB.

Pasnen V. QHGKTpOKI/IHeTI/I'-ICCKI/IC SABJICHUA B IUCIICPCHBIX CUCTCMAaxX

Tema 5.1 Onekrpodopes, NMEKTPOOCMOC, [TpuurHBI BOBHUKHOBCHHS U aHAJH3
MOTEHIINATBI TEYCHUSI U CEIUMEHTAINU. | SJIEKTPOKHMHETHYECKUX SIBICHUN B TIUCIIEPCHBIX
crcTeMax
Tema 5.2 MexaHu3MBbl 00pa30BaHus 3apsaa Ha OO6pa3zoBanue 3apsaa Ha MOBEPXHOCTH pazjaena ¢as

MOBEPXHOCTH paszena ¢a3. CTpoeHue
KOJUJTOUHON MUIIEIUIBl. Y paBHEHHUE
I'yn-Yenmena.

[IpakTHueckoe npuMeHeHne
SJEKTPOKUHETUUECKUX SIBIICHUU.

MIPH AUCCOLUALNHU TIOBEPXHOCTHBIX TPYII, TyTEM
JIOCTPaMBAHUS KPUCTAJUTMUECKON PEIIETKH
arperara, ImyTeM ajacopOLru HOHOB Ha Mex(a3HoH
rpanune. 19C, ananu3 ypaBHenus ['yn-Henmena.
KoHuenTpanuonnas 1 HelTpanu3anroHHAsS
KOaryJsiiusi 30J1ei.

Paszpen VI. YcTOHYMBOCTB NUCIIEPCHBIX CUCTEM

Tema 6.1 VYcnoBus TepMOAMHAMUYECKON ITonsiTHE O TEPMOAMHAMHYECKON YCTOMYUBOCTH
YCTOMUYUBOCTH JUCIIEPCHBIX CUCTEM. JUCTIEPCHBIX cucTeM. PakTOpbl yCTOHUYMBOCTH.
B3anMoCBA3b KHHETUYECKOH U Kuneruka koaryssinuu; ObICTpast 1 MeIJICHHAs
arperaTUBHOMN yCTOMYHMBOCTU KOAryJIsLHUs.
JHCIIEPCHBIX CUCTEM.

Tema 6.2 bpoyHOBCKOE BHKEHUE. YpaBHEHUE AHanu3 ypaBHeHHs DHHIITeHa-CMOIyXOBCKOTO.
OuinmreriHa-CMOTyXOBCKOTO. OcobenHoctu nporeccoB MU Gy3uu B IH030J5IX.
Juddys3us B KOJUIOUIHBIX CHCTEMax SBnenue ocmoca. OCMOTHYECKOE AABICHHE
OCMOTHYECKOE TaBJICHUE JINO30JICH. Ypasuenue Baat-I'odda.

3.7.  Opranuzaius caMOCTOATEIbHOM PabOThl 00yUYaIOITUXCS

CamocrosTenbHas pa60Ta CTyJACHTa — 00s3aTeNibHasg 4acTh O6paSOBaTCJ'II>HOFO Impounecca,

HaIltpaBJICHHAA Ha
camMo00pa3oBaHUIO, Ha

pa3BHUTHE
NPOEKTUPOBAHUE

T'OTOBHOCTH

npohecCuOHATLHON Kapbephl.
CamocrodrenbHas paboTa 00ydJaroIIMXCsl O JUCHUIUIMHE OpPraHN30BaHa KaKk COBOKYITHOCTb
ayJIMTOPHBIX W BHEAYJUTOPHBIX 3aHATUH U padoT, oOecrneuyuBarOIIUX YCIEIIHOE OCBOEHUE
JUCLUTUIMHBL.
AynuropHas camocTosiTellbHas paboTa 0OydaromMXCsl MO JAUCLUUILIMHE BBIIOJIHSETCS Ha
yUeOHBIX 3aHATHSX M0 PYKOBOJCTBOM IIpenojaBaTelis M IO €ro 3alaHuio. AyauTopHas
camocTosTeNnbHas padoTa oOydaromuxcst BXOAUT B 00N 00beM BPEMEHHU, OTBEIEHHOTO YUEeOHBIM
IUIAHOM Ha ayAUTOPHYIO pabOTy, ¥ pErIaMEeHTHPYETCs pPaCIMCaHuEeM yUeOHBIX 3aHATHI.
BHeayauTopHas caMocTosTeNbHas paboTa 00ydaromMXcsl — INIaHUpyeMasi yueOHasi, Hay4HO-
UCclieoBaTeIbCKas, MpakTHyeckass paboTa oOyyarolIuXcs, BBIIOJHSAEMAass BO BHEAyIUTOPHOE

BpEMA IO 3aJJaHUI0 W TOpHU MCTOAUYCCKOM PYKOBOACTBE MNPCIOJaBaTCiAd,

K [poQecCUOHANbHOMY H
JIaJbHEenIIero

JIMYHOCTHOMY

0o0pa3oBaTeNbHOIO  Mapupyra u

HO 0e3 ero

HEMOCPEACTBEHHOI0 yYacTHs, paClICaHUEM YUEeOHBIX 3aHATHI HE perjJaMeHTUPYeTCs.
BueayautopHas camoctosiTenbHas paboTa 00y4aronuxcsi BKIIOYaeT B cesi:

- MOJATOTOBKY K JIEKIMSM, Ta0OPaTOpPHBIM paboTaM U 3a4eTy;

- MIPOBEACHUE PACYETOB I10 HKCIIEPUMEHTAJIBHBIM 3HAYEHUSAM, IIOJYyYEHHBIM IIPH
BBINOJIHEHUH J1a00paTOPHBIX PaboT;

- MIOATOTOBKA K KOJUIOKBUYMAaM B TEUEHHUE CEMECTpaA.

CamocrosarenbHass pabora 0OydaroIIMXCsl C ydacTHeM TIpernojaBarenss B (GopMme HHOM
KOHTaKkTHOM paboThl MpeaycMaTpuBaeT TpPYINOBYIO W (WIM) HWHAMBHUIyalbHYIO paboTy cC
00y4aromyMUCs U BKIIIOYAET B ce0sl:

- MPOBEICHUE WHIMBHUIYaJbHBIX UM TPYNIOBBIX KOHCYJIbTalUH IO OTAEIbHBIM
TeMam/pasjiesiaM JUCIUTIINHBI,
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Bunsi u popmbl
HaunmeHnoBanue pa3gena 2B 1 Gop £
KOHTPOJIbHBIX =
LG MepOoNpPUSITHH g
OUCYUNTUHBL/MOOYA, . ponp =
Ne i 3agaHus 1J151 CAMOCTOSITEILHOH PadoTHI (Yy4uTHIBAKOTCS =
BBIHOCUMBbIC HA @
NpH MpPOBeIeHHH |
CaMoOCTOSATeIbHOE =
TEeKyLIero =8
H3y4YeHHe = =
KOHTPOJISA)
1. OcCHOBHBIC CaMoCTOsATEIHHO npopaborats | CobecemoBanme 3
XapaKTepUCTUKU MaTepuail. 110 TEME.
3MyJIbCHUU. fIBlICHHE
CaMOIIPOU3BOJIBHOTO
OMYJIBIUPOBAHUS.
2. CtpyKTypa 1eH, CamocTosTensHO IpopadoTaTh CobGecenoBanue | 3
CTPYKTypa IUIEHOYHOI'O0 | MaTepual. 10 TEME
Kapkaca. 3aBUCHMOCTh
MeHOO00pa30BaHUs OT
CTPYKTYPbl HOHOT€HHBIX
ITAB.

3.8. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peanuzanuu  mporpaMMbl  Y4eOHOW  TUCHUIUIMHBI/Y4eOHOTO MO
DIIEKTPOHHOE O0y4YeHHWE W  JAMCTAHIMOHHBIE O00pa3oBaTeNbHBIE TEXHOJOTUU  HE
MIPUMEHSIOTCSL.

B aekTpoHHYI0 00pa30BaTENbHYIO CPEdy, M0 HEOOXOAUMOCTH, MOTYT OBITh MEPCHECEHBI
OT/ICNIbHBIC BUJIBI YYCOHOM NEeSITCIbHOCTH:

HCIO0JIb30BaHHE ncnobsosanme 30 1 JOT 00beMm, BKJIIOUEHHE B y4eOHbIH
30 u 10T yac npouecc
o0OydeHue y4e0HO-METOIUIECKHE IIIEKTPOHHBIS 6 OpraHm3anus
¢ BeO-moiep)KKOH | 00pazoBaTenbHbIC peCypChl YHUBEPCUTETA CaMOCTOSITETILHON  PabOTHI
1 kareropuu o0yyaronmxcs
y4e0HO-METOIUIECKHE IIIEKTPOHHBIS 2 B COOTBETCTBHH C
oOpa3oBarenbHbIE peCypChl YHUBEPCHUTETA pacnucaHuemM
2 KaTeropuu TEKYIICH/TIPOMEKYTOUHOM
aTTeCTaIuu
CMEIIaHHOE JEKIUU 36 B COOTBETCTBHH C
obyueHme nabopaTropHbie pabOTHI 36 pacrucanreM y9eOHBIX
3aHATHI
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PE3YJIbTATBI OBYUYEHMUA 110 JUCHUIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
Yposuu Hrorosoe Onenxka B IMokasaTenan ypoBHsi c()OPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH | KOJHYECTBO | MATHOANIBLHON cucTeMe
. IIpodeccuon
KOMIeTeHunu(-it) 0aJ10B 1o pe3yJibTaTam . N
. YHUBEPCAJIbHOM(- aJbHOM (-
B 100- TeKyuei u . .
6 . . bIX) ObmenpogeccHoHAJBHOM (-bIX) KOMIIETEHIIUH bIX)
aJIEHOM TIPOMEKYTOHOH KoOMIeTeHunu(-i) KOMIIETEeH N
cucreme arTrecTaluu n(-ii)
Ll OIIK-2 HI-ONK-2.1
e OIIK-1 HJI-OIIK-2.6
TEKYIICH H HO-OIK-1.5
MPOMEXKYTOU
HOM
arTecTaluu
BBICOKHIA 85-100 OTJIUYHO O0yyaromuiics:

- HCUEPIIBIBAIOIIE U JJOTHYECKH CTPOMHO M3IaraeT yueOHbI MaTepuall, yMeeT CBA3bIBATH TEOPHIO C
IPAKTHKOH, CIIPaBIIIETCA C pEellIeHnEeM 3aj1a4 NPo(eCcCHOHATBHOM HAIIPaBJIEHHOCTH BBICOKOTO
YPOBHSI CIIOXKHOCTH, TPAaBIIILHO 0OOCHOBBIBAET IPHHATHIE PEIICHNUS;

- IOKA3BIBAET CIIOCOOHOCTH B MOHUMAHHUH U NMPAKTHYECKOM HCIOIB30BAaHWH KOJUIONIHO-
XMMUYECKUX METOOB aHAIN3A JUI PEIICHHUS] KOHKPETHBIX 3a/1a4 HAHOTEXHOJIOTUH;

- CMOCOOCH JOMOHATH TEOPETHUECKYIO HH()OPMAIIHIO CBEACHUSAMH M3 COBPEMEHHBIX HAayYHBIX
HUCTOYHUKOB;

- CIOCOOEH aHATTM3UPOBATh IUTEPATyPHBIC HCTOUHHUKH C IIETbI0 BEIOOPA ONTHMATBHOIO METOA
aHaJIM3a B KOHKPETHOM CIIydae;

- IaeT pa3BepHyThIe, HCUEPIBIBAIOIINE, TTPOPECCHOHAIBFHO IPAaMOTHBIE OTBETHI Ha BOIIPOCHI, B TOM
YHCIIe, TOTOJHUTENbHBIE.
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MOBBIIIIEHHBINA

65— 84

XOPOIIIO

OO0yuaromuiics:

- 3HAET TEOPETHYECKHE OCHOBBI KOJUIOUIHON XHUMUH;.

- BIaJeeT METOJaMH OINpeleieHHs KOJUIOMIHO-XMMHYECKUX [apaMeTpoB  MOJHMMEPHBIX
MaTepuasoB;

- IOMYCKAaeT eANHINYHBIC HETPYObIe OIIHOKH;

- 3HACT YCJIOBHs BBIOOpa IMPOBEACHHS KOJUIOUIAHO-XUMHUYECKOTO UCCIICIOBAHMS;

- yMeeT aHaJM3MPOBaTh IOJYYCHHYIO ONBITHBIM ITyTeM HWH()OPMALHUIO W BBIICISATH OCHOBHEIC
pe3yabTATHL.

- BIQJeT CIIOCOOHOCTHIO K TMOHUMAaHHI0 3aBUCHMOCTH  CBOWMCTB MaTEpPUAJIOB OT HPHPOIbI
XUMUYECKOU CBSI3H U MEKMOJIEKYIISIPHBIX B3aUMOICHCTBUH.

- MPaBWIBHO MPUMCHSAET TEOPETHUSCKHE TIONOKEHHS TIPH PEHICHUU MPAKTUYECKUX 3ajadu
npodeccnoHaIbHON HAPABICHHOCTH PA3HOTO YPOBHSI CIIOKHOCTH

- OTBET OTPaXKAEeT MMOJHOE 3HAHME MaTepHalia, C He3HAUYUTENbHBIMU MPodeaMu

0a30BLIH

41— 64

YAOBJIETBOPUTEIHHO

OO0yuaromuiics:

- UCTIBITHIBACT 3aTPY/AHEHUS B IPUMEHEHHH TEOPETHYESCKUX MOJIOKEHHUH MTPU PELICHHN
MPAKTHYECKHUX 33124 Npo(eCCHOHATIBHON HAMPABICHHOCTH CTAHJAPTHOTO YPOBHSI CIIOXKHOCTH, HE
BJIaJIeeT HEOOXOAUMBIMH JJIsl 3TOTO HABBIKAMU M IPUEMaMHU;

- C TPYIOM OPHEHTHPYETCS B TEPMHUHOJIOTUH, ITyTACT MIOHATHS,

HE 3HAeT yCJIOBHH BHIOOpa MPOBEACHHS KOJUIOUAHO-XUMHUYECKOTO UCCIICIOBAHMS;

- HE yMeeT aHAM3UPOBATH MOTYYCHHYIO ONBITHBIM ITyTeM HH()OPMAIHIO U BBIACISATH OCHOBHBIC
Pe3yIIbTaTHI;

- OTBET OTPaXKAeT 3HAHMS Ha 0A30BOM YPOBHE TEOPETHUYECCKOTO U MPAKTUIECKOTO MaTepUalia B
o0beMe, HeOOXOIMMOM JTS TaJIbHEHINCH yaeObl M MMPEJICTOSAIICH paboThl 10 MPOGHII0 O0YYCHHS. .

HU3KHHI

HCEYAOBJICTBOPUTCIBHO

OO0yyaromuiics:

- ICMOHCTPUPYET (pparMeHTAPHBIC 3HAHUS TEOPETUIECKOTO M MPAKTHUECKOTO MaTepHUaJl, JOMyCKaeT
rpyObIe OMMOKK TIPH €r0 M3I0)KEHUH Ha 3aHATHIX M B XOJI€ IPOMEKYTOYHOM aTTECTAINH;

- HCIIBITHIBAET CEPHE3HBIE 3aTPYAHEHHS B IPUMEHECHUH TEOPETHIECKUX TIOIOKEHHUH TIPH PEIIEHUH
NPaKTHYECKHX 3a/1a4 MPo(ECCHOHATBHON HAMTPABICHHOCTH CTAHAaPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIaJIceT HEOOXOMUMBIMHU JIJIsl STOTO HABBIKAMH U MPHEMAMH;

- HE crmoco0eH MPOAaHAIN3UPOBATE CBS3H M 3aKOHOMEPHOCTH, CYIIECTBYOIIHE MEKITY CBOMCTBAMU
aHAJM3UPYEMbIX BEIIECTB M METOIaMH UX aHAIH3a;

- BBIMOJTHSET 3a/1aHus 11ab0Ha, 6€3 MPOSIBICHUST TBOPYCCKON HHUITHATHBBI

- OTBET OTpa)kaeT OTCYTCTBHE 3HAHUI Ha 0a30BOM YPOBHE TEOPETHUECKOTO U MPAKTHICSCKOTO
MaTepuaia B 00beMe, He0OXOIUMOM JIJIs TalbHEHIIeH yueObl.
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5. OHEHOYHBIE CPEJICTBA /I TEKYIIETO KOHTPOJISA YCOEBAEMOCTH U TPOMEXYTOYHOM ATTECTAIIUH,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJIS CAMOCTOSITENIEHOM paboThl 00YyYAIOIIKUXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalluy Mo Y4eOHON JUCIUILTUHE

Komnouanas xumus mpoBepseTcss YpoBeHb COPMHPOBAHHOCTH y OOYHYAIOMIMXCS KOMIIETCHIMH M 3aIlUVIAaHMPOBAHHBIX PE3yJbTATOB OOYyYEHHUS IO
JUCLUIUIMHE (MOYJII0), YKa3aHHBIX B pa3jiene 2 HacTOosIIEeH IpOorpaMMBl.

5.1. ®opMbl TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH, TPUMEPHI TUIIOBBIX 3a/1aHUIA:

Ne DopMbI TEKYIIETO KOHTPOJIS ITIpumepbl THNIOBBIX 321aAHUI

1. Bonpocs! kK KOJIIOKBUyMY IO pasfeny 1 1.Ilpu3Haku 00BEKTOB KOJUIOMIHOW XUMUH.

2.OCHOBHBIE TEPMUHOJIOTHUECKHE TTOHATHS.

3. Knnaccuduxanum JUCTIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSHHIO.

4. Knaccugpukaiuu TUCIIEPCHBIX CHCTEM TI0 pa3MepaM YacTHIl AUCIIEPCHOM (a3bl.
5.Knaccupukanum JHUCIEPCHBIX CHUCTEM 10 CTEHNEHM B3aMMOJCHCTBUSI AMCIEpCHOH (a3el ¢
JIMCTIEPCUOHHON Cpeloi.

6.Knaccudukamnms moprucTeIX CHCTEM.

7. TepMoarHaMUKa U KHHETHKA 00pa30BaHMs HOBO (pazbl.

8.MexaHu4ecKre MeTO/Ibl OYyUEHHs TUCTIEPCHBIX CUCTEM

9.Metoa noiay4yeHus: AUCHEPCHBIX CUCTEM ITyTEM XUMUYECKON KOHIEHCALUN

10.IlenTusaus.

2. Bonpocs! kK KOJIJIOKBUYMY T10 pa3fieny 2 1. Buzpl ONTHYECKUX SIBIEHUH B TUCIIEPCHBIX CHCTEMAX.

2. CBeropaccesHue.

3. Otnrune onanecueHurH oT (IIyopecLeHINH.

4.Ypapaenune Pares uero anamus.

5.1IpupoiHbIE TPOSIBJIEHUS CBETOPACCESHUA.

6. OcobenHocTn abcopOLMK cBETa JUCIIEPCHBIMU CUCTEMaMH.

7.9Mnupudeckoe ypaBHeHue [emnepa.

8. OnTuyeckass MUKPOCKOTIHS.

9.Hedenomerpus u TypOuauMeTpusl.

10.D0TOH-KOpPENSALMOHHAS CIEKTPOCKOMHS.

3. Borpocs! k KOITOKBUYMY TIO pa3zaery 3 1. IIpupona ancopOIMOHHBIX CHIL.

2.CBoOonHas 3HEprUs MOBepXHOCTH. [IoBepXHOCTHOE HATHKEHNE, TPUYUHBI €T0 BOSHUKHOBEHUSI.
3.IloBepXHOCTHO-aKTUBHBIE M — MHAKTUBHBIE BemlecTBa. [IpuHImn He3aBucumMocT JleHrmropa.
4.Ancopbrmst. Buset agcopOrmm.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI ITIpumepsbl THNIOBBIX 3aJaAHUI
5.PaBHOBecue Ha TpaHHIIE pa3jena KUAKOCTh — ra3. OyHmaMeHTaIbHOe aICOPOIIMOHHOE YypaBHEHHE
I'u66ca.
6. PaBHOBecHe Ha rpaHHlie pa3zeia TBEPAOE — KUAKOCTb. Teoprsi MOHOMOJIEKYIISIPHOM aAcopOLnuu
JIburMmiopa.
7.YpaBuenus OpetHanuxa u TeMKuHa.
8. PaBHOBecHe Ha rpaHHmlIe pa3jena TBepAoe — ra3. Teopus NoIuMoJeKy sipHOH aacoponuu bIT.
9.0mpenenenre yaenbHOM MOBEPXHOCTH aICOPOEHTOB.
10.Xpomarorpadus.
11.Anre3us. SIBjaeHue pacTekaHusl M CMauMBaHUs, KpaeBOM YroJl cCMadylBaHMsL.
4. Bonpocs! kK KOJIIIOKBUYMY IO pasaeny 4 1.MoHo - 1 HenoHoreHHbIe [TAB.
2.AnnonoakrtuBHsbie [TAB.
3.KatuonoaktusHsie [TAB.
4 Am¢onutasie [1AB.
5. VcTHHO pacTBOPUMBIE M KOJUIOMIHBIE TOBEPXHOCTHO-AKTHBHBIE BEIIECTRA.
6.CBOICTBA M MEXaHU3M JACUCTBHS HICTUHHO PACTBOPUMBIX U KOJUIOUJHBIX MOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB.
7.1'J1b
8.MuremioobpazoBanue B pactBopax [IAB; cTpoeHre Mutien HoHO- 1 HeMOHOTeHHBIX [IAB.
9. SIBnenue comoOUIM3aNNH.
10.Metons! onpeaenenns KKM. OnpeneneHne moBepXHOCTHON aKTUBHOCTH TI0 U30TEPME
MOBEPXHOCTHOr0 HaTsbkeHus [TAB.
11.Moromiee nevictsue [TAB.
S. Bonpocs! k KOIIOKBUYMY 110 pasieny 5 1.0meiTHI Peiicca.

2.9nekrpodopes, NMEKTPOOCMOC, IOTSHIMAIBI TCUSHUS U CEAMMEHTAIUH.

3.ITpu4KHbBI BOHUKHOBCHHST M aHAJN3 SJICKTPOKUHETHICSCKUX SBJICHUN B TUCTIEPCHBIX CUCTEMAaX
4.MexaHn3Mbl 00pa3oBaHUs 3apsijia Ha IOBEPXHOCTH pazjena ¢as.

5.00pa3oBanue 3apsiia Ha TOBEPXHOCTHU pazjena (a3 mpu TUCCOIMAINK TOBEPXHOCTHBIX TPYIIII.
6. OOpa3zoBaHue 3apsaa Ha MOBEPXHOCTH paszzeia (a3 myTeM J0CTPAUBAHUS KPUCTATITUUCCKON
pELIETKH arperarta, IyTeM aJIcOpOLMN HOHOB Ha MeX(a3HOH rpaHHLIe.

7.Ctpoenne I12C,

8.CTpoeHue KOJTONTHON MUIICIIIBL.

9.¥Ypasnenue I'yu-Uenmena.

10.KoHeHTpanmonHasi ¥ HeUTpaTM3aIlMOHHAS KOATYJISIINAS 30J1eH.

11.TIpakTHyecKOe MPUMEHEHUE YICKTPOKUHETHYCCKUX SIBJICHUH.
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Ne DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNOBBIX 3a1aAHUM

Bonpocs! k KOJIJIOKBHYMY 110 pa3zaeiy 6

4.MDakTOpPHI YCTOWIHBOCTH.

6.bpoyHOBCKOE ABMKEHUE.

VYpaBuenue Bant-T'odda.
10. CenumeHTaLINS.

1.YcnoBust TepMOAUHAMUYECKON YCTOMYNBOCTH AUCHEPCHBIX CUCTEM.
2.B3anMOCBs3b KHHETHUECKOU U arperaTUBHOM YCTOMYUBOCTH AUCTIEPCHBIX CUCTEM.
3.IlonsaTue 0 TEPMOAMHAMUUECKON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

5.Kunetnka xoaryisinuu; ObICTpast ¥ MeJJICHHAS KOaryJIsIHs.
7. dnddys3us B KOJUIONAHBIX CHCTeMax. Y paBHeHHe DHHIITeHA-CMOIyX0BCKOTO.

8.0cMmoTrYecKkoe JaBiieHHe JTH030JIei. AHaIN3 ypaBHeHHS DWHIITeHA-CMOITyXOBCKOTO.
9.0cobenHocTu nporieccoB nupy3uu B 1no30isX. SIeneHue ocmoca. OCMOTHYECKOE JaBJICHUE

5.2. Kpurepuu, nikanasl OHEHUBAHUS TEKYIIETO KOHTPOJISA YCIEBAEMOCTH:

HaumeHoBaHue
OLIEHOYHOI0 Ixanepl oneHUBaAHUS
cpeacrea Kputepun oneHuBanus
(KOHTPOJILHO-
OLIEHOYHOI' 0 100-0ans1pHast cHCTEMA IIaTuéanabHasg cucremMa
MepOonpHsATHS)

KoJIoKBruyM JlaH OJNHBIM OTBET HA MOCTABJIEHHBIE BOIIPOCHI, IOKa3aHA COBOKYMHOCTh - 5
OCO3HaHHBIX 3HaHHH 00 00BHEKTE, PACKPHITH OCHOBHEIE ITOJIOKEHUS
JTUCITUTUINHBL, OTBET JIOTHUCH, U3JI0’KEH B TEPMUHAX HAYKU. 3a/1a4 PEIICHBI
npaBuiIbHO. O0ydalomuics 3HaeT MaTepUal 1o 3aJJaHHBIM BOIIPOCaM B
JOJKHOM Mepe, IOCNeA0BaTeNbHO €ro U3jaract, BO3MOXKHbI HECYIIECTBEHHBIE
HETOYHOCTH B OTIPE/ICIICHUSIX.
OOyyaroIuics MPOIEMOHCTPUPOBAJT 3HAHUE HA TIOCTABJICHHOW NIepe]] HUM - 4
BOIIPOCH! 3aJauyy penieHbl IpaBmiibHO. OAHAKO NPU U3JI0KEHUH MaTepHuaa
CTYJICHT HE BCeTJ]a KOPPEKTHO YHOTPeOIsieT TEPMUHOJIOTHIO, OTBEYasl Ha BCE
BOIIPOCHI, CTYJEHT HE BCETJa Y€TKO (DOPMYIHUPYET CBOIO MBICTD.
JlaHbI HE TTOJTHBIE OTBETHI Ha MOCTaBIICHHBIE BOIIPOCH. He mokazana - 3
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00bekTe. B 3aauax qommyImeHs
omuOku. OOydYaroIuics 3HaeT MaTepUal Mo 3aIaHHBIM BOIIPOCAM HE B
JIOJDKHOM Mepe.
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HaumeHoBanne
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIIxaabl onleHUBAHUS

100-6as1pbHasI cUCTEMA IIaTHOANILHAS CHCTEMA

OOyyaroImuiicst He BBITIOTHIII 3aaHUS

2

3ammTa 1a60paTOPHBIX
pabor.

JlaH MONTHBINA, pa3BepHYTHIM OTBET HA TIOCTABJICHHBIH BOIPOC (BOTIPOCH).
OOyyaroImuiicst TBEp0 3HAST MaTEPHA 10 3aJaHHBIM BOIIPOCAM, TPaMOTHO H
MOCJIEZI0BATENIHHO €T0 U3JIaraeT, BO3MOYKHBI HECYIIIECTBEHHbIE HETOUHOCTHU B
OTIpE/ICTICHHSX.

- 3a4TCHO

JlaH HeToNHBIN OTBET, MPENCTABISIOMNI cO00 pa3pO3HEHHBIE 3HAHUS 10
TeMe BOIpOca C CYLIECTBEHHBIMU OLIMOKaMHU B ompeaeneHusx. IlpucyTcTyor
(parMeHTapHOCTh, HEMIOTHYHOCTh W3JI0KeHUs. Peub HerpaMmoTHasl.
JlonOIHUTENBHBIE U YTOUHSIOIIME BOIIPOCH! IIPENOAABATENS] HE IPUBOAST K
KOPPEKLMU OTBETa 00YYAOIIEerocs: He TOJIBKO Ha MOCTABJICHHBIM BONIPOC, HO U
Ha IPYTHE BOIPOCHI TEMBIL.

- HEC 3a4TCHO

JomarnHee 3amanue

Pacuetsl mpoBeieHb! 6€3 omnboK. O0yJaloUIHiics TOKa3al MONMHBIH 00beM
3HaHUI B OCBOCHUU IIPOMJICHHBIX TEM.

JonymieHa ogHa omuOKa Win ABa-Tpu Heaoueta. [IponemoHcTprpoBaHo
WCTOJIb30BaHUE NPABIJILHBIX METOJIOB ITPH PELICHUH 3aad.

Jlomy1eHs! 6osee 0{HOM OIMOKH MK 00J1ee IBYX-TPEeX HEJI0UETOB.
OOy4JaroIIUiCs UCTIONB3YET BEPHBIC METO/IbI PEIICHUS, HO ITPABUIIbHBIC
OTBETHI B OOJIBIIMHCTBE CITy4yaeB (B TOM YHCIIE H3-3a apUPMETHIECKUX
omrbOK) OTCYTCTBYIOT;

Pa6oTa BhInoHEHa He TOTHOCTHIO. J{omy1ieHbI rpyOble OMIMOKH.
OOyuaromuMcst HCIOIb30BaHbl HEBEPHBIE METO/IBI PELICHUS], OTCYTCTBYIOT
BEPHBIE OTBETHI.

Pabora He BBIIIONIHEHA.

5.3. IIpomexyTouyHas arrecTanus:

@DopmMa NPOMEKYTOUHOH aTTeCTANNHU

TunoBbie KOHTPOJILHbIE 32JaHUS H HHbIE MATEPUAJIBI
JJISl IPOBeIeHUs IPOMEKYTOYHOH ATTeCTaliu:




19

3ader:
Kommoxsuywm 1, 2, 3, 4

KouiokBuym 1. Kinaccnpuxkanmum 1 MeToabl MOJYy4YeHHsI AUCIIEPCHBIX cucTeM. OnTuyecKkue
CBOIICTBA M METObI AHAJIU3A JUCIIEPCHBIX CHCTEM.

1. Knaccudukaruss AMCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO.

2. Kakue u3 cucrem, UMEIONIMX MPUBEICHHBIC HUKE Pa3Mephl YaCTHUIl, OTHOCITCS K HCTUHHO
KOJUIOUIHBIM?

10%n; 108w, 107m; 108w, 5.10°m

3. YUro Takoe qucniepcHas ¢asa, TUCIEPCHOHHAs cpefia, TUCIIepCHas cuctema?

4.Kakue cucteMbl OTHOCSTCS K oprano3oisim: Tyman; pactBop NaCl; 301 Fe(OH)s B Boze; 3osp NaCl
B Oen3oste; 30016 Ni B cripTe; pacTBOp Kaydyka B TOJIyoJIe?

5. Bo CKOJBKO pa3 yBEIMYUTCA WA YMEHBIIUTCA KOJIMYECTBO MOJIEKYJ B OJJHOM KOJUIOUIHOW YaCTHILIE
chepuueckoil popmsl, eciiu paguyc ee ypenuuutcs B 10 pa3?

6.Y cnoBus MposiBJICHUE CBETOpaccesHus. Y paBHeHue Penes.

7. IloTok cBera ¢ JyuHOM BOaHBL 500 HM, IPOX0/1s Yepe3 IMYJIbCUIO C TOIIIMHOM cos 1cMm,
ocnabiseTcst B pe3ybTaTe CBeTopaccesHus B 2 pa3a. PaccuuTaiite paanyc 9acTuil TuCriepcHO ¢asbl,
eci ee 00beMHas KoHIeHTpauus pasHa 0,6 -10™r/cM°, mI0THOCTB cHcTeMsl - 11/CM°, TTOKa3aTesb
MIPETIOMIJICHUS TUCTIEPCUOHHOM cpebl - 1,385, a mokaszarenb mpenoMieHus nucnepcHoi ¢aser - 1,480.

2. KossiokBuym 2. IToBepXHOCTHOE HATSIKEHHE U aCOPOLIHS.

1. MexaHu3M BO3HMKHOBEHHUSI IOBEPXHOCTHOTO HATSKEHUS HA TpaHHIle pa3zena a3 KUAKOCTD - Ta3.
2. Kakue BemiecTBa MOBHIIAIOT TTOBEPXHOCTHOE HATSKEHUE, a KaKHE - TOHMWKAIOT U movemMy?

3. B yem npuHIMNIMATIEHOE OTJIMYUE XEMOCOPOILIMU OT (hU3HUECKOl agcopOIuu?

4. B uem 3akioyaeTcsi IpUHIUN «He3aBUCUMOCTH» JIsHrMiopa nipu agcopouuu [1AB Ha rpanune
pazzaena ¢a3 KUAKOCTb — raz?

5. Ucnionb3ys ypaBHeHUE JIGHTMIOpa BHIYUCIIUTE BEIMUMUHY aJCOPOIUHU a30Ta Ha IIEOJUTE TPU
nasnennu P=3,80 -10% H/m?, eciu o= 3,89-107 kr/kr, a K=1,56-10"2.

6. YcioBus cMauMBaHMsI TBEPAON MOBEPXHOCTH KUJIKOCThIO. YpaBHeHue OHra.

7. Kak u3meHuTCs paboTa aare3uu BoAbl K TOBEPXHOCTU BOJIOKOH TKaHU, €CIIU A0 MOIU(DUKAIIH
KpaeBoil yroi cmaunBanus 0s11 O1=10°, a mocie Moaudukauu GTopcoaepKaiuM MOJIMMEPOM
0,=123°. TToBepXHOCTHOE HATsKeHue BoAbI 72,75 <107 JIx/m2.

3. KosutokBuyMm 3. IIoBepXHOCTHO-aKTHUBHbBIE BellleCTBA. JJIEKTPOKMHETHYECKHE SIBJIEHHS B
AUCIEPCHBIX CHCTEMAX.
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1.AHHOHHBIE TOBEPXHOCTHO-aKTUBHbIE BEIIECTBA, UX MOJIyYeHHE U CBOWCTBA.

2. Ornuuatorest iu KKM voHOTeHHBIX M HeMOHOTeHHBIX IIAB u nouemy?

3.Yto Takoe comroonnn3anusa?

4.Paccumntaiite umcno arperaruu m wmunenn IIAB, ecnu kodddunments camonuddys3um Muiemn
Dm=1,1-10"4/c, a xo>pduunentel camomudpdysuu monexyn D= 4,810 °w%c, yuntBas,
yrom=(D/Dnm)3.

5.0nbIT @.D. Peiicca no snekrpoocMocy. [Touemy Bojga ABUTamuch K aHoAy?

6.Pacckaxxute 00 oOpa3oBaHuMe 3apsia Ha TIOBEPXHOCTH 4YacTUI[ IHCIEPCHOW (a3pl IMyTeMm
MMOBEPXHOCTHO TMCCOLMALIUN MOJIEKYJL.

7.Paccunraiite-noTeHpan yactuil nurmMeHta 1102,KOTOpbie TpU  3IeKTpodope3e MepeMeIarTcs K
karony. CMenieHue rpaHuubl 3a Bpems t=1,2-1 03¢ cocTaBsieT

| =2,2-10°? m, paccTosiHue Mexy >eKTpoaamu - L=25-10"2u, nanpsokenue, IPUI0KEHHOE K dIEKTPOIAM
- V=120 B, nwdnexTpuveckas TNPOHUIAEMOCTh cpeabpl -£=81, oieKkTpuyeckas KOHCTaHTa -
&0=8,85-10~2p/m, BszxocTh cpensl - y=I1-10°Hc/m?.

4. KonsiokBuyM 4. YCTOIYMBOCTD AUCIIEPCHBIX CHCTEM.

1.Kak paccuntarh mOpUCTOCTD, 3HASI UCTUHHYIO U KaXYIYIOCS MNIOTHOCTh?

2. B yem 3akitouaercs sBIeHUE KamWUsipHOTro nogHsatus? @opmyna JKiopena.

3.YcnoBus KOHIAEHCAIMK TTapOB B Me3omopax. YpaBHeHue KenbBrHA /AJIs IIAPOBHUIHOTO U
LHMIMHIPUYECKOTO0 MEHUCKOB.

4.PaccuuTaiite paduyc Kanunnapoe, B KOTOPHIX MPOUCXOAUT KaMUJUISIpHAS KOHACHCAIMS BOJBI B TOpax
CHHTETUYECKOTO TI0JMaMHU/Ia TIPU PaBHOBECHOM naBienun 1,75+10° H/m?. JlaieHue HaChIIEHHOTO Mapa
BozbI Ps=2,34-10%1u/m?, MOJISPHBIN 006eM Bobl V= 1,8107? M>/kM0./1b, TIOBEPXHOCTHOE HATSKECHHE
72,7510 JIowe/m? T =298 K.

5.YTto Takoe arperatuBHas yCTOWYHBOCTD, U Kakue (akTOphI ee OnpeAensitoT?

6.IIpaBuiia KoaryJisiuu dIeKTpouTaMu. UTo Takoe mopor Koarysisiuu?

7. Paccuuraiite nopoz koazynayuu namexca noaucmupona oosemom 1-10° m3, ecnim o6sem NaCl,
noure Ml Ha Koaryasimio, cocrasua 3,0-10x%, a KoHIEHTpaIws d1eKTpoaKTa paBHa 2,0 Kmoav/m°.

5.4. Kpurepuu, mKaibl OICHUBAHUA TPOMEKYTOYHON aTTeCTAIlMH YIeOHON AUCHUTUTMHBI/ MOIYJIS:

5.5.  Kpurepuu, mkasbl OlEHUBAHUS IPOMEXYTOYHON ATTECTAMH YUSOHOMN AUCIIMILTHHBL/ MO/LYJIS:
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DopMa NPOMeKYTOYHOH ATTEeCTALNH

HanmeHoBaHHeE 01IEHOYHOIO cpeacrsa

Kpurepum oneHuBaHus

IMIxajasl onleHUBaHUS

100-0aaanHas
cucremMa

IIaTnoannLHas
cucTeMa

3adeT B MICbMEHHOU ()OpME C YCTHBIM
cobecel0BaHMEM 110 OnieTam

OO6yyvarommuiics:

JIEeMOHCTPHUPYET 3HAHUs, OTINYAIONINECS TIyOMHON 1
COZIEPKATEIILHOCTBIO, AACT ITOIHBINA UCYEPIIBIBAIOIIUN OTBET, KAK
Ha OCHOBHBIE BOIPOCHI OMJIeTa, TaK U Ha IOTOIHUTEIBHBIE;
CBOOOJIHO BIIa/IceT HAYYHBIMH NOHSITHAMH, BEJIET AUAIOT U
BCTYNAET B HAYYHYIO AMCKYCCHIO;

Croco0eH K MHTETPalliy 3HAHHH 0 OTpeIeIeHHON TeMe, K
aHalIM3y MOJIOXKEHUHN CYyIIECTBYIOIINX TEOPUH, HaIpaBIEHUH 110
BOIIPOCY OMJIeTa;

JIOTUYHO M JJOKa3aTelIbHO PACKPHIBACT MPOOIIEMY, MPEIOKEHHYIO B
ouiere;

CBO6OI[HO BBITIOJIHACT NPAKTUYCCKUEC 3aJaHUA MOBBIIIICHHOM
CJI0KHOCTH, ITPEyCMOTPEHHBIE IIPOTPAMMOM, TEMOHCTPHPYET
CHCTEMHYIO paboTy ¢ OCHOBHOM M JIOTIOTHUTEIBHOM JINTEPATYPOH.

OTBeT He COAEePKUT (PAKTUUECKUX OIHOOK U XapaKTepUu3yeTcs IITyOuHOH,
MIOJTHOTOM, YBEPEHHOCTHIO CYKICHHH, MILTIOCTPUPYETCS IIPUMEPAMH, B TOM
qHciie 13 COOCTBEHHOM MPaKTHKH.

5

OOyyaromuics:

MTOKa3bIBAET JOCTATOYHOE 3HAHKHE yueOHOro MaTepuasa, Ho
JIOITyCKaeT HeCYIIeCTBeHHbIE (haKTHUECKHE OIIMOKH, KOTOphIE
CHOCOOEH UCTIPaBUTh CAMOCTOATENIbHO, Oarogapsi HaBOISIIEMY
BOIIPOCY;

HEJI0CTaTOYHO PacKphITa MpodiemMa o OJHOMY U3 BOIPOCOB
Ounera;

HEZ0CTAaTOYHO JIOTUYHO MOCTPOEHO M3JIOKEHHE BOMPOCa;
YCIIENIHO BBIMOJIHAET IIPENYCMOTPEHHBIE B IIPOrPaMMe
MPAaKTUYECKUE 3aJJaHHs CPEAHEH CI0KHOCTH, aKTUBHO paboTaeT ¢
OCHOBHOM JIUTEPATypoH,

JEMOHCTPHUPYET, B LI€JIOM, CHCTEMHBIN TIOJXO/ K PEILICHUIO
MPAKTUYCCKHUX 3a1a4d, K CAMOCTOATCIIbHOMY IIOIMMOJITHCHUIO U
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DopMa NPOMeKYTOYHOH ATTEeCTALNH

HanmeHoBaHHeE 01IEHOYHOIO cpeacrsa

Kpurepum oneHuBaHus

IMIxajasl onleHUBaHUS

100-0aaanHas
cucremMa

IIaTnoannLHas
cucTeMa

OOHOBIICHHWIO 3HAHUH B X0/Ie albHEUIeH yaeOHO! paOoTH U
po¢eCcCHOHANBHON AATEIEHOCTH.
B oTBeTe packpbiTO, B OCHOBHOM, COJepKaHUE OMIIeTa, HMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTIOJHHUTEIHHBIE BOIPOCHL.

OObyyvaromuiics:

— TIOKa3bIBaeT 3HaHMS (PParMEeHTApHOrO XapaKTepa, KOTOphIe
OTJINYAIOTCS IOBEPXHOCTHOCTBIO M MaJION COJEPKATENbHOCTBIO,
JOITyCKaeT (paKTHYECKue TpyOble OIIHOKH;

— He MOXeT 000CHOBATh 3aKOHOMEPHOCTH M MPUHIIMITBI, 00BSICHUTH
(hakThl, HapyILIEHA JOTHKA H3JI0KEHHS, OTCYTCTBYET
OCMBICIICHHOCTb IIPEJICTAaBIIIEMOr0 MaTepuara;

—  CIpaBJIsieTCs C BBIIOJIHEHHEM NPAKTHYECKHUX 3alaHHH,
MPeayCMOTPEHHBIX IPOTPaMMOM, 3HAKOM C OCHOBHOM
JIUTEPaTypOU, pEKOMEHAOBaHHON NPOrpaMMOH, TOMYyCKAET
MOTPEIIHOCTH U OLIMOKU NPH TEOPETUUECKUX OTBETAaX U B XOJI€
MPAKTUYECKON PadOTHI.

Conepxanue Omiera packpbITo ci1abo, UMEIOTCSI HETOYHOCTHU PH OTBETE
Ha OCHOBHBIE U JOTIOJIHUTEIbHBIE BONPOCH Ouieta. HeyBepeHHo, ¢
OOJIBIINMU 3aTPyAHCHUAMU PEIIACT MMPAKTUYCCKUC 3aJa4ur UJIN HE
CIIPABJISICTCS C HUIMHU CaMOCTOSITENIBHO.

OOyuatomuiics, 00HapyXHUBaeT CyIIECTBEHHBIE TPOOEIBI B 3HAHUSIX
OCHOBHOT'0 y4eOHOTr0 MaTepuana, JI0MycKaeT IPUHLIUIINAIbHBIEC OLINOKH B
BBITIOJTHEHUU TIPEYCMOTPEHHBIX ITPOrPaMMOii MPAKTHYECKUX 3aJaHHI.

Ha Gomnbiryro 4acTh TOMOJHUTEIBHBIX BOIPOCOB 10 COAECPKaHUIO SK3aMeHa
3aTPYAHSETCS JaTh OTBET WM HE IAET BEPHBIX OTBETOB.
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5.6. Kypcosas pabora: He IpeTyCMOTpEHA

5.7.  Kpurepuwu, mkanbl OlleHUBaHUS KYpCOBOU pabOTHI/KypCOBOTO MPOEKTA - HE MPEAYCMOTPEHA
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5.8. Cucrema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

OneHka 1o JUCHHUIUIMHE BBICTABISETCS 00yUYaIOIeMyCsl ¢ YUYETOM pe3yJIbTaTOB TEKYIIeH U
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6annpHas [TsaTnbannbHast
CHCTCMA CucTreémMa

Texymuit KOHTPOIb:

- KomnokBuymsr 2-5

-3amuTa 1a00paTOPHBIX PabOT 3aumeno/ne 3aumeno

- Jlomaninue 3a1anus B BUIE PacuETHBIX 2-5

pabot
ITpomesxyToUyHast aTTeCTaIHsA OTIIMYHO

(9K3aMeH) XOpOIIO
YIOBJIETBOPUTEIIHHO
HEYIOBJIETBOPHUTEIILHO

OBPA30OBATEJIBHBIE TEXHOJIOTI'IA

Peaymzanuss mporpamMmbl IpeaycMaTpUBAeT HCIOJIB30BaHHE B mpoliecce OO0ydeHUs
CJIEAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- MPOOJIEMHBIX JICKITUH;

- MOKCK U 00paboTKa HH(OpMAIMHK ¢ KCIIOJIb30BaHHEeM ceTu HTepHeT;

- oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPYIIIIOBasi paboTa);

6. IPAKTUYECKAS MIOATOTOBKA

IIpakTHyeckass MOAroTOBKa B pamkKax yudeOHOH aucuumiuHbsl KosutonpHas Xumus
peanusyercs B JIEKIMSIX M OPU NPOBEACHUHM J1IabOpaTOpPHBIX paldoT, MpeaycMaTpUBAIOIINX
y4yacThe oOy4arolUXcs B BBINOJHEHUM OTJIEIBHBIX 3JIEMEHTOB palOOT, CBA3AaHHBIX C OyayIen
po(eCCUOHAIBHOMN JeATEIbHOCTBIO.

7. OPTAHU3ALIUSA OBPA30OBATEJIBHOI'O MTPOLECCA AJIs1 JIUIL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

[Ipu oOyyeHWHM JHUI] C OrPaHWMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH AuQdepeHInanuu 1 UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOJIMK 110 paboTe ¢ WHBAIHJIAMH, WCIOJIB30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYIBTAIlMH MO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHUE IMOMOIIU IPHU IMOATOTOBKE K IMPOMEKYTOUHOMH
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTHHBI MOXET OBITh aJlaliTUPOBaHA IS
obecrnieueHus 00pa30BaTeIHLHOTO MPOIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO O0YUYCHHUS.

Y4yeOHblE W KOHTPOJBHO-U3MEPUTENBbHBIE MaTepHalbl MPEACTABISAIOTCS B (dopMax,
JOCTYIHBIX JIUIS M3yYCHUS CTYJACHTAMH C OCOOBIMH 00pa30BaTEIbHBIMH MTOTPEOHOCTAMHU C YISTOM
HO30JIOTUYECKUX TPy HHBAIUIOB:

JIJIs TIOJTOTOBKM K OTBETY Ha MPAKTUYSCKOM 3aHATHH, CTYJACHTaM C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpPEIHEE BpPeMsl YBEIUUHBACTCS 110 CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JlJis CTYyJIEHTOB C WHBAJIMAHOCTHIO WM C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 310POBBS
dbopMa TIPOBEJCHHS TEKYINICH H MPOMEKYTOYHOH aTTECTAllMd YCTAHABIUBACTCS C YYETOM
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WHIUBUTyTBHBIX TICUX0(PU3NUECKnX 0cOOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare, MUCbMEHHO Ha
KOMITbIOTEpE, B POPME TECTUPOBAHUS H T.IL.).

[TpomexyTodHasi aTTecTalysl M0 JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIlOB B
dbopMe pyOEKHOTO KOHTPOJS IO 3aBEPIICHUIO HM3YUYEHUS OTACIBHBIX TEM JUCHUILIMHBL [Ipu
HEOOXOJIMMOCTH CTYJICHTY MPEIOCTABIISACTCS NOMOJHUTEIBHOE BPEMsl ISl MOJATOTOBKH OTBETa Ha
3a4yeTe WK IK3aMeHe.

JIssi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJSI YCHEBAGMOCTH M IPOMEKYTOYHON
aTTecTaud OOydYalolUXCcsl CO3JAI0TCS, MPU HEOOXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJICTB,
aJIalITUPOBAHHBIC JUIS JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbBSI U MTO3BOJISIOIINE OIICHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
o0yuYeHHsI ¥ YpOBEHb CPOPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00pa30BaTeIbHOU
nmporpamme.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI

XapakTepuCTUKAa MaTepUATbHO-TEXHUYECKOTO O0eCleyeHus] IUCHHUILIMHBL  OdopmieHue

TEXHUYECKOM TOKyMEHTaluu B COOTBETCTBUU ¢ AccTByromumu ['OCTamu coCcTaBIIsieTCs B COOTBETCTBUU
¢ tpeboBarnsamu OI'OC BO.

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG obecrnieueHue JUCHUIJIMHBI ITPU O6y‘-I€HI/II/I C HCIIOJIB30BaHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumeHnoBaHue yueOHBIX ayIUTOPHIL, JJadopaTopuii, OcHalIeHHOCTHh YYeOHBIX ayTUTOPHIi, T1a00paTopuii,
MAaCTEePCKHX, OUOJIMOTEK, CIIOPT3aJ10B, MOMeEIeHUit MAaCTEepPCKHX, 0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
JJIS XpaHeHHUsl U TPO(PUIAKTHYECKOT 0 TNOMeIeHUH 1JI51 XPaHEHUsI U NPO(PUIAKTHYECKOT 0
00cayKUBAHUA Y4eOHOr0 000PYyAOBAHMS H T.IL 00CJIyKMBAHMS Y4eOHOro 000py10BaHus U T.IL.
119071, r. MockBa, yia. Mauas Kanyxkckas, nom 1, aya. 2407, 2323
y4eOHbIe ayJUTOPUH JJIsl IPOBEACHUS 3aHATHH KOMILIEKT y4eOHoH Mebenuy,
JIEKIIMOHHOTO W CEMUHAPCKOTO TUTIA, TPYITIOBEIX U | TEXHUYECKHE CPEJICTBA OOYUEHUS, CITyKaIlue AJIs
WHJIUBUYAJIbHBIX KOHCYJIbTALIUM, TEKYIIETO MpeJICTaBIeHUs yueOHO# nH(popMaIuu 00JIbIIONH
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTECTAlIMU TUIIA ayJIUTOPHH:
— HOYTOYK;
— TIPOEKTOp
— DJKpaH
ayIMTOPHUH LTSI IPOBEISHUS J1ab0paTOPHBIX Kommuiekt nabopaTopHoii me0Oenu, JoCKa MeIloBasi;
3aHSTUHN TPYNIOBBIX U UHIUBUTYAJIbHBIX obopynoBaHue:
KOHCYJIbTALUM pH-MeTpBI-MUIUINBOIBTMETPHI

pH-673 u pH-673M, pH-meTp «Okcnepr-001»,
nossiporpag I1JIC-1,

BOJIbTaMIIEPOMETPHUIECKHI aHAIN3ATOp «DKOTECT-
BAYy,

cnekrpodoromerpsl KOHUKO, potomerpuueckuit
TUTPATOP,

cnexrporpad MCIT-30, Specord UV VIS, Specord IR-
75,

aTOMHO-a0CcOpOLMOHHbIE clieKTpoMeTpsl AAS-1 n
AAS-30, xpomarorpag CHROM-4.
Criexrpodortometp nByxiyueBoir Cd-26;
®doroanexrpokanopumerp KOK-2;

[Tpubop asnst onpeneneHrs TOBEPXHOCTHOTO
HaTSDKEHHUS Ha TPpaHulle pasjena ¢as: KUIKOCTh — I'a3.
Hedenomerp HOM

TopcuoHHBIE BECHI

Mukpockon

TypOuaumerp
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HaumeHoBaHUe y4eOHBIX ayTUTOPHUIA, 1a0opaTopuii,
MAacTepPCKuX, 0M0JIM0TeK, CIOPT3aJ10B, IOMeILeHU
JJIS1 XpPaHEeHHsI M MPOPUIAKTHYECKOTO
00cayKUBAHUSA Y4eOHOT0 000PYA0BAHMS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MaCTepPCKUX, OM0JIHO0TEeK, CHOPTUBHBIX 32J10B,
TOMelleHMil VIS XpaHEeHHUs ¥ NPOPUIAKTHYECKOT O
00CJIyKMBAHMS Y4e0HOr0 000py10BaHUS U T.II.

MarauTHbIC METIAJIKH,

BOJSIHBIE OaHU

TEPMOMETPHI, CEKYHIOMEPBI.
XUMHYECKas Mocyaa,

pPa3IUYHbIC XUMUYECKUE PEAKTUBEI.

IMoMemenns 11 cCaMOCTOSITEIHLHOM PadOTHI
o0y4ammnxcs

OcCHaIIEHHOCTH MOMEIIEHUH 11 CAMOCTOATEILHOM
padoThI 00y4aoIuXCs

YUTAJIBHBIA 3aJ1 OMOJINOTEKH:

— KOMIIBIOTCpHAsA TCXHHUKA,
— IIOAKIIIOYCHUEC K CCTU «I/IHTepHeT»

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecneyeHne y‘le6H0fI AU CIHUITIIMHBI

npu OOyuYeHUu ¢

HCIIOJIb30BAHHUEM BJICKTPOHHOI'O O6y‘-I€HI/I$I N JTUCTAaHIIMOHHBIX O6p330BaT€J'II)HBIX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne ITapameTpsl

TexHuueckune TpeﬁOBaHl/Iﬂ

IepconanbHbiii kKoMblOTep/ | Be6-Opaysep

Bepcust nporpamMmmHOTo obecriedeHns He HIDKE:

HOYTOYK/TIJTAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpexc. bpayzep 19.3
MHUKPOQOH, OneparmoHHas cucreMa Bepcust nporpamMmmHOT0 00ecriedeHus: He HIDKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JocTyn B ceTh MuTepHer Beb-kamepa 640x480, 15 kagpos/c

Mukpodon mo00it

JuHamMuKH (KOJIOHKY WU | JTr0ObIe

HayIIHUKN)

Certb (WHTEpHET)

[loctostHHast ckopocTh HEe MeHee 192 kbut/c

TexHonornueckoe oOecreyeHne peanus3aluy IPOrpaMMBbl/MOIYJS OCYILIECTBISETCS C

HCIIOJIBb30BaHHUEM OJICMCHTOB

YHUBEPCUTETA.

JJIEKTPOHHOU

UH(POPMALIMOHHO-00pa30BaTeNbHON  cpelbl
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YYEBHO-METOJIUYECKOE U HTHO®OPMAIIMOHHOE OBECHEYEHUE YUYEBHOM JUCIIUILINHBI/YYEBHOI'O

MOAYJA
< KosaunuecTBo
N Bun uzpanust T'on Aapec caiita IBC IK3eMILISAPOB
° AJIH YJIEKTPOHHOI0 pecypca
ABTOP(BI) HaumeHoBaHnue u3gaHus (yueOHuk, YII, HN3nareancTBO HU31aH - B OMOJIMOTEKe
n/n (3Ganonnsaemcs 011 U30aHUIL 8
MII u ap.) us YHuBepcurer
9IN1eKMPOHHOM 8UOe) a
10.1 OcHoBHas TUTEPATYpPa, B TOM YHCIIE HIEKTPOHHBIC N3IaHUS
Bousikos B.A. | KostonaHas Xxumusi. VYueOHuk CIIo. Jlanb 2015 | https://books.academic.ru/book.nsf/6
1 [ToBepXHOCTHBIE SIBJICHUS U 2899933 /KomtonnHas+xumusi.+11oB 15
' JUCIICPCHBIC CUCTCMBI. €PXHOCTHBICHIBICHUS+HU+IHUCIIEPCH
bIC+CHCTEMBI.+YUeOHHK.
2.| Boxkos B.A., 3amaun u p%icqubI o VuebHoe Hocobie M. : MI'TVY um. 2006 https://search.rsl.ru/ru/record/010029 362
KOJUJIOMTHON XMMHMH. A.H. Koceirnaa 83049
YueOHUK 15
YHHUBEPCUTETOB U http://booksee.org/book/636293 5
3.| Myxun E.JI.. | Komnoungnas xumus XHUMHKO- M.: Beicmas mkoma: | 2004
TEXHOJIOTHUECKHUX
BY30B
3omuna JI.M. | KommouaHas xumMust M.: @T'5OY BO i 20
4, o A o VYuebHoe nmocodue | «PT'Y num. A .H. 2021
KoncnexT nexmmit
Koceirunay,
5 Bonkos B.A. | JlabopaTtopHble paboThI IO VYuebHoe nocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/010009 230
' KOJUIOUJTHOU XUMHHU. A .H. Kocrirnaa 00871
6.| 3omuna JLU. | Xumus 3 Yuyebnoe nocodue | UM MI'VT 2005 - -
10.2 JlomomHUTEIBHAS JIATEPATYPA, B TOM YHCIIC DIEKTPOHHBIC H3TaAHMS
1.| Bonkos, B.A. | Teopernueckue OCHOBBI Yueonoe nocodue | CIIO. : Jlanb 2022 https://e.lanbook.com/book/211955 20
OXpaHbI OKPY’KaOIIEH Cpeibl
2.| B.H. Komnongaast XuMust Vuebnoe nocodue | CII6: Jlans 2015
BepexHUKOB, | TOBEPXHOCTHO-aKTUBHBIX http://e.lanbook.com/books/element. 5



https://books.academic.ru/book.nsf/62899933/Коллоидная+химия.+Поверхностные+явления+и+дисперсные+системы.+Учебник
https://books.academic.ru/book.nsf/62899933/Коллоидная+химия.+Поверхностные+явления+и+дисперсные+системы.+Учебник
https://books.academic.ru/book.nsf/62899933/Коллоидная+химия.+Поверхностные+явления+и+дисперсные+системы.+Учебник
https://books.academic.ru/book.nsf/62899933/Коллоидная+химия.+Поверхностные+явления+и+дисперсные+системы.+Учебник
https://search.rsl.ru/ru/record/01002983049
https://search.rsl.ru/ru/record/01002983049
http://booksee.org/book/636293
https://search.rsl.ru/ru/record/01000900871
https://search.rsl.ru/ru/record/01000900871
https://e.lanbook.com/book/211955
http://e.lanbook.com/books/element.php?pl1_id=64325

28

nn.
I'epmariesa,
M.IO.
KpbicuH.

BCIICCTB

php?pll id=64325

10.3 MeToamdaeckre MaTepraisl (yKa3aHUs, pEeKOMEHIAINA [0 OCBOSHUIO AUCHUIUTHHEI (Moyiisi) aBTopoB PI'Y M. A. H. Kocreiruaa)

3onuna JI.W.

[ToBepXHOCTHBIE SIBIECHUS U
JTUCTIEPCHBIC CHCTEMBI.
Kommonnnasa xumus. MII1 nng
MIPOBEACHUS JTa0OPATOPHBIX
pabor

MII

M.:MI'YAT

2002



http://e.lanbook.com/books/element.php?pl1_id=64325
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NHOOPMAINIMOHHOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

9.1.  Pecypchl 2eKTpOHHOM OMOINOTEKH, HH(OPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, 3JIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3AaTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onekrponnbie u3nanus «PI'Y um. A.H. Koceiruna» nHa miargpopme DbC «Znanium.com»
http://znanium.com/

4, 3BC «MBUC» http://dlib.eastview.com/
IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJiHas yHUBepcaibHas pedepaTuBHas 0Oaza
JNAHHBIX, WHAEKcUpytomas Oonee 21 ThIC. HAaMMEHOBAaHUW HAYYHO-TEXHUYECKUX,
TYMaHUTapHBIX U MEIUIMHCKUX >KypPHAJIOB, MaTepuanoB KoHdpepeHuui npumepno 5000
MEXIYHAPOJAHBIX U3/IaTEIbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunas snextponnas Oubmuorexka eLIBRARY.RU https://elibrary.ru (kpynHemnmmii
poccuiickuii MHOOPMAIIMOHHBIA TIOPTA B 007aCTH HAYKH, TEXHOJIOTHH, MEIWIIMHBI H
00paszoBaHus);

4, OrtpacieBoii mopTai no ynakoBke, 000pyJ0BaHUIO 1 MaTepuaiam: hitp://www.unipack.ru...

5. Kypnan «[Tnactuxc» http://www.plastics.ru

6. Kypnan «MexxyHapoaHble HOBOCTH MHUpa ruactmace» http://www.plasticnews.ru

7. baza mamneix B mupe Academic Search Complete - oOmMpHas MONHOTEKCTOBas HaydHO-
HUCcCIeJ10BaTCIbCKaA. COZ[ep)KI/IT IMMOJIHBIC TCKCThI THICAY PCLUCH3UPYCMbIX HAYUYHBIX KYPHAJIOB IIO
XMMHH, MAIIMHOCTPOCHUIO, hu3uke, Ouosoruu. http://search.ebscohost.com

8. Kypnan «Tapa n ynakoBkax: http://www.magpack.ru

9.2. TlepedyeHn mporpaMMHOTO OOECTICUEHUS
Neni/nn | IIporpammHoe oGecnieyeHune PEKBUIHTLI HOATBEPIALOLIETO
aokyMeHTa/ CBOOOTHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 or 20.05.2019

2. PrototypingSketchUp: 3D modeling for KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. V-Ray mns 3Ds Max KOHTPakT Ne 18-0A-44-19 ot 20.05.2019

4.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://www.unipack.ru/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YYEFHOM
JUCIHUIVIMHBI/MOAY JIsA

B paGouyto nporpammy y4eOHOM AUCHUILIMHBI/MOAYJISI BHECEHBI U3MEHEHUS/OOHOBICHUS 1
YTBEP)KJCHBI Ha 3aceaHuu Kadeaphl:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
0GHOBJIEHUS C yKa3aHHeM pa3jelia U 1aTa 3aceIaHust

PILJ kadeapbl
1. 2024 N3menenune yncia akajgeMuieckux yacoB U opmer | Ne9 ot 18 mapra

IIPOMEKYTOYHOM aTTECTaluU 2024 r.




