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1. OBIIME CBEJEHUS

VYueOHast qucuuiuinaa «KommongHas XuMus» U3y4aeTcsi B 4eTBEPTOM CeMecTpe.
Kypcogas paborta/KypcoBoii mpoekT — He TpeycMOTpeH(a)

1.1. dopMa NPOMEKYTOUHOM aTTECTALIUU:
3aueT
1.2. Mecto yueOHON AUCTTUTIINHBI KoytonHas XuMust

YueOnas aucuurnianHa «Kommonanas XUMushy OTHOCUTCS K 00513aTeIbHON YaCcTH MPOTrPaMMBbl.
OcCHOBOW I OCBOCHHS JTUCIUTUIMHBI SIBJISIFOTCS PE3YJbTaThl OOyUYEHUS MO MPEAIIECTBYIOIIUM
JTUCIUTUIHAM:

— Heopranuueckas u anautuueckasi XuMus

— Opranuueckasi XuMust

- ®dusuka

- OcCHOBBI (PU3HYECKON XMUUHU
PesynbraTel 00ydeHHs 1O y4eOHOH MHUCIUIUIMHE, WCHOJB3YIOTCS TPH H3YUYCHHH CIICTYIONINX
JTUCIUILIAH U MIPOXOXKICHUS TIPAKTUK:

— TexHomorus npoiecca yrnakoBO4HOTO MMPOU3BOICTBA.

— CoBpeMeHHbIE HaITpaBJICHUS PA3BUTHSI TEXHOJIOTHU IPOU3BOICTBA MOJIUMEPHBIX

YIaKOBOYHBIX MaTepUAJIOB

— MartepuanoBe/ieHUe B MOIUTPaPUIecKOM U YITAKOBOYHOM IIPOU3BOICTBAX

— [TpenaumniomMHas nmpakTuka
PesynbTaThl OCBOCHHS y4YeOHOW JHCHMIUIMHBI B JaJIbHEWIIEM OyIyT WCIHOJIB30BaHBI IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

2. HEJIU U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIMHE

Lensmu n3yuenus qucuuiinHbl KonnonaHas XuMust sIBASIOTCS

— oBlajeHHe OOydYaroIMMUCS 3HAHUSAMH, YMEHUSMHU, HABBIKAMU M OMBITOM JAESITEIHbHOCTH,
(GOpMUPYIOIIMMHU €CTECTBEHHOHAYYHBIH MOAXO/T IPU PEIICHUN TEXHOIOTUYECKUX 33]1aY;

—  HCIIOJb30BAHHME €CTECTBEHHOHAYYHBIX 3HAHUI B TEXHOJOTMYECKUX MPOIIeCcCcax
nourpaduuecKoro U ynakoBOYHOTO MPOU3BOJICTBA JIJISl PEIICHUST  BOMPOCOB B MPOGeCcCHOHATHHOM
JIeSITeIbHOCTH

—  yYMEHHE HaxOJIUTh CBS3b 3aKOHOMEPHOCTEN KOJUIOMHON XUMHH C HAaTypaJIbHBIMU U
CUHTETUYECKUMH MaTepuajaMu, IPUMEHSIEMbIMU JJI MPOU3BOJICTBA YIIAKOBKH;

— ¢opMupoBaHue y 00y4daromuxcsi KOMIETeHIIMH(-11), yCTaHOBIEHHOW(-bIX) 00pa3oBaTeIbHON
nporpammoii B cootBerctBuu ¢ ®I'OC BO no gaHHOM TUCUUILIIUMHE;

Pesynbrarom oOydenust 1o yueOHOUM mucturuinHe KoimowmHass XuUMUSL SIBIISIETCS OBJIAJICHHE
00y4JarmMUCs 3HaHUSMHU, YMEHUSMU, HABBIKAMU U OIBITOM JIEATEIHbHOCTH, XapaKTePU3YIOIIUMU
npoiecc (GOpMUPOBAHUS KOMIETCHIMHU() M OOECIEUYMBAIOIIMMU JIOCTHKEHUE TUTAHUPYEMBIX
pe3yNbTaTOB OCBOCHHS YU€OHOU TUCITUTUIUHEIL.



2.1. dopMHpyEMBIE KOMIIETCHIIUN, UTHAUKATOPBI JOCTUKEHUS KOMIIETCHIIUH,
COOTHECEHHBIE C IJIAHUPYEMbBIMH pe3yJIbTaTaMH 00y4eHUs 110 JUCIUITIINHE:

Kox m HanMeHOBaHHe

Koa u HamMeHOBaHHe
HHAUKATOpPA

Inanupyemblie pe3yJibTAThI
o0yuenust

KOMIIeTeHIIMH
AOCTH:KEHHSsI KOMIIETeHIINH N0 JUCHHUILINHE

OIIK-1. Cnocoben N-TITK-1.3 ITpumenenue — Cnoco0OeH BBIABIATH
IIPUMCHATH OCHOBHBIX 3aKOHOB XUMUHU U €CTCCTBECHHOHAYYHYIO CYITHOCTD
CCTECTBEHHOHAYTHbIC 1 METOJI0B XMMUYECKOTO aHan3a, | MPOOIeM, BOSHHKAIOMHUX B X0O/Ie
oOIenHKeHepHBIC TEOPETHYECKOTO 1 npodecCHOHAIBHON IeATEHHOCTH,
3HaHUL, METO/BI

, )i} JKCTIEPUMEHTATBHOTO TPHB/IEKATb AT X PElICHHUs
MaTeMaTHYEeCKOTrO COOTBETCTBYIOIINH (HU3UKO-

HCCIENOBAHMUS IIPU PELLICHUN L

aHaIM3a u O MaTeMaTHYEeCKH anmapar;
MOJEIIUPOBAHHUS B P £ - 2 — 3HaTh: TEOPETHYECKHE OCHOBBI
06IaCTH TEXHOC(EPHOU 0€30I1aCHOCTH KOJUTOMIHOM XUMIH.
PO(eCCHOHATBHON — YMeTh: HaXOUTh CBS3b
I[CSITCJILHOCTI/I I/II['OHK'31 I/ICHOHI)?)OBaHI/Ie

OIIK-3 Cmocoben
IIPOBOAUTH U3MEPEHHS,
00pabaTsIBaTh
3KCHCpI/IMCHTaJH>H])IC
JlaHHbIE, HAOJII0IaTh U
KOPPEKTUPOBATh
napaMeTpbl
TEXHOJIOTHYECKHUX
IIPOLICCCOB

METOJIOB M CPEJICTB U3MEPEHUH IS
MIPOBEICHUS UCITBITAHUHN U
KOHTPOJISI TapaMeTPOB MPOLIECCOB,
CBOICTB MaTEpUAJIOB,

mory pabpuKaToB U TOTOBOM
MPOAYKIMH NOTUTPAPUUECKOTO U
YIIaKOBOYHOTO MPOU3BOJICTBA;

3aKOHOMEPHOCTEN KOJIJIOMJTHOM XUMHUU
C HaTypaJILHI)IMI/I U CUHTCTUYCCKHUMU
MaTepI/IaHaMI/I, HpI/IMCHHCMBIMI/I JJIA
MIPOU3BOCTBA YITAKOBKH.

— Bnaners: MeTomamu onpeneneHus
KOJUTOUTHO-XUMHYIECKUX ITapaMeTPOB
IMOJIUMEPHBIX MaTeEPUAIOB

3. CTPYKTYPA U COJAEPXKAHUE YYEFHON JUCHUATLIMHBI/MOY.JIS

OO0wast TpyA0EMKOCTh Y4eOHOM AMCHUIUIMHBI/ MOJYJIS IO y4eOHOMY IJIaHy COCTABIISIET:

1o OyHOHU (opme 0OyUeHHs — 4

3.e. 128 gac.

3.1. CrpykTypa yueOHOU AUCIUTUTMHBI/MOIYIS JJIsi O0y4YaroIINXCsl 0 BUAAM
3aHATHI (0yHas ¢hopma obyuenus)

CTpykTypa H 00beM AUCHHIIMHBI
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3.2. CrpykTypa y4yeOHOU TUCIUILTUHBI/MOLYJIS AJ1s1 00yUaIOIIMXCS TI0 BUAAM
3aHATUH (0UHO-3a049Hast (hopmMa 0O0yUYEHUs) - OTCYTCTBYET

3.3. CtpykTypa y4eOHOM TUCITUILTAHBI/MOTYJIS JJTs1 00YYAIOIIHXCS TI0 BUAM
3aHATUH (3a0uHas popma 0OyueHus) - OTCYTCTBYET



3.4. CtpykTypa yueOHOW AUCITUTUTMHBI/MOIYIIS A1 O0yYarOIIMXCs 0 pa3jiesiaM U TeMaM JUCIUIUTMHBL: (09Has hopmMa 0OydeHus)
Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYyeMbI€) KonTakTHasi padoTa
| DA U] o = Buabl 4 popMBbI KOHTPOJIBLHBIX MEPONIPUSATHIA,
(OCEHDELTEE ] @ é &K § E 06ecnequnamume MO0 COBOKYIMHOCTH TeKyIIIHﬁ
Ko (bI) HaumeHnoBaHue pa3aeioB, TeM; ® § o A =) g 5 .
dhopmupyemori(bIx) (dhopma(bl) NPOMEKYTOUHON aTTeCTALNHI g 28 E- a g g g E 2 KOHTPOIL yCHIEBAEMOCTH;
KOMIETeHIHH(i) 0 = Zg| Ex 54 28| € = ¢opMBI TPOMEKYTOYHOT0 KOHTPOJIA
HHIUKATOPOB E % E g = E Z s § £ yCIIeBaeMoCTH
}IOCTM)KeH](lﬂ“ é é‘ ;, é’ E E § é. § 8 E
KOMIIETEHIINH
IlecToit cemecTp
OIlIK-2 Paznen |. Knaccudukanum u MeToIbl MOTYYESHHUS TUCTIEPCHBIX 4 - - 8 DopMBI TEKYILLIETO KOHTPOJIS
OIlK-1 CUCTEM o pazzgeny I
NA-OIIK-2.1 Tema 1.1 2 - - 2 - Pa36op Teopernueckoro marepuana.
NJI-OITK-2.6 [IpusHaky  OOBEKTOB  KOMIOMAHONM  xumuu. OCHOBHBIE - 3amura 1abopatopHoii padoTsl Ne 1.1;
UA-OIIK-1.5 TePMHUHOJIOTHYECKHE TMOHATHA. Knaccudpukanmmm awcriepcHBIX
CHUCTEM.
Tema 1.2 1 - - 4
TepMoarHaMuKa U KHHETHKA 00pa30oBaHus HOBOHU (ha3bl.
Tema 1.3 1 - - 2
MeToapl TOMYYCHHSI TUCTIEPCHBIX CHCTEM.
JlaGopatopnast pabdora Ne 1.1 - - 6 - -
CuHTe3 3MYyJIbCHIA U OOpalieHue ¢a3s
W3yueHue CBOMCTB IIEH.
OIIK-2 Paszgen 1. Onruueckue cBOMCTBA U METOBI aHATH3A 6 - - 10
OIIK-1 JUCIEPCHBIX CUCTEM DopMBbI TEKYILIETO KOHTPOJIA
WI-0OI1K-2.1 Tema 2.1 3 - - 5 o paszzeny II:
NJI-OI1K-2.6 Bupl onTrueckux SIBICHUM B IUCIIEPCHBIX CUCTEMAX. - Pa36op Teopernyeckoro maTepuara.
HJI-OIIK-1.5 Ceetopaccesinue. YpaBHenue Panes u ero aHamus. - 3amuTa 1a60pPaTOPHOI PabOTHI
OMnupuueckoe ypaBHeHue ['emnepa.. Ne 2.1;
Tema 2.2 3 - - 5 - koyutokBuyM Nel o pazgenam [ u 11
OnTudecKkrue METOIBI MCCICOBAHMS TUCTIEPCHBIX CUCTEM Ha JIaDOpaTOpPHOM 3aHITHU




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonTakTHasi padoTa

[EE AL o = Buae! 1 gopMBI KOHTPOIBHBIX MEPONIPHUATHIH,
CELTELEE ] = é = § E 06ecneqMBaloume 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 = ZS| Ex54 E&| S = ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIMKATOPOB E % E § g = E % E § g ycneBaeMoCTH
KOMIIETCHIIMH
Jlaboparopnast pabora Ne 2.1 - 6 - - - Cnaya momamrHero 3amanust Nel.
Hedenomerpus. OnpezencHue pa3MepoB YaCcTHUI] TUCTICPCHOM o pazzaeiny Il
(hassl.
OIIK-2 Paznen |11l IToBepXHOCTHOE HATSHKECHUE B aICOPOITHSL. 6 - - 10
OIlK-1 Tema 3.1 1 - - 4 DopMBI TEKYIIETO KOHTPOJIIS
NJ-OITK-2.1 CBoOoHast sHEprus TOBEepXHOCTU. [I0BEpXHOCTHOE HATSHKEHUE, no pazneny |lI:
NA-OIIK-2.6 MIPUYUHBI €70 BO3HUKHOBEHHs. [Ipupoaa ancopOIMOHHBIX CHIL - Pa36op Teopernueckoro marepuana.
NA-OIIK-1.5 Tema 3.2 2 - - 2 - 3amuTa 1a60paTOPHOI PabOTHI
PaBHOBecHe Ha rpaHHIle pa3jena KUIKOCTh — ras. Ne 3.1;
dyHnamMeHTaIbHOE aicopOnonHoe ypaBHeHue [ mooca. Teopus - xomwtokBuyM Ne2 mno pazgeny Il Ha
MOHOMOJIEKYJISIpHOU acopOru JIsHTMIopa. 71a00paTOPHOM 3aHATUH
Tema 3.3 2 - - 2 - Cnaya momamrHero 3aganust No2.
YpaBHeHus OpeitHanuxa u Temkuna. Teopus 1o paszeny 111
MOJIMMOJIEKYIsipHOM ancopouun BOT.
Xpomarorpadus.
Tema 3.4 1 - 2
Anresus. SIBleHHne pacTeKaHUS U CMAYHBAHUS, KPACBOU Yo
CMayYHBaHUSL.
JlaGopatopnast pabdora Ne 3.1 - - 6 -
AgcopOrtrs Ha TpaHuUIle pazaena das: JKUIKOCTh - ra3
JlabopaTtopnast padora Ne 3.2 - - 6 1 -
AncopOuust Ha rpaHuue paszgena $as: TBepAoe TEIO - pacTBOP
OIIK-2 Pazgen IV. [loBepxHOCTHO-aKTUBHBIE BELIECTBA 1 10 DopMBI TEKYILIETO KOHTPOIIS
OIIK-1 Tema 4.1 - - 4 o pazneny IV:
WJI-OMIK-2.1 Knaccudukanus u o01as XapaKTepUCTHKA TIOBEPXHOCTHO- - Pa3bop Teopernteckoro Matepuara.
UA-OIIK-2.6 AKTHBHBIX BELICCTB. - 3amura 1a00paTOPHOM PadOTHI




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

WJI-OTIK-1.5

Bujbl yueoHO# padoThl

KonTakTHasi padoTa
2 o E Buasl v gopmMbl KOHTPOJIBHBIX Meponpnﬁrnl‘/i:
T . E . £ = . 5 ;: 2 ofecne4ynBalonye N0 COBOKYIHOCTH TeKyIIMii
¢opma(bl) NPOMEKYTOYHOH aTTeCTALNU g 3 g E- E g g g E g KOHTPOIb yCIEBACMOCTH;
= Z % ExEd E g = ¢GopMBI NPOMEKYTOYHOT0 KOHTPOJIS
= g E SEE E 25| 8¢ yCIeBaeMOCTH
3 S| §gE= B 2¢
= ES| Ra=E8 EE|Oa
Tema 4.2 2 - 4 Ne 3.2;
HctrHHO pacTBOPUMBIC U KOJUIOUIHBIE TTOBEPXHOCTHO- - Cmaua gqoMarnrgero 3aganns Ne3.
akTuBHBIE BemecTBa. [IpaBuno Jlroxmo-TpayOe. YpaBHeHne no pazgeny IV:
[IHIIKOBCKOTO.
Tema 4.3 2 - 2
Mexanusm muniesuiooopaszoBanusa. KKM, I'JIb.
Comobunmszanus. Moromiee aeiictaue [TAB.
Jlaboparopuast pabota Ne 4.1 6 -
Konnykromerpuueckuii merona onpenencuus KKM TIAB.
Pasnes V. DnekTpokuHETHYECKHE SIBJIECHUS B TMCIIEPCHBIX CH- 6 - 8 DopMBI TEKYIIETO KOHTPOJIS
cTeMax. o pazzeny V:
Tema 5.1 3 - 5 -Pa30op TeopeTrueckoro marepuara.
Dnextpodopes, 3MEKTPOOCMOC, TOTCHIIUABI TCUSHUS U - 3amuTa 1abOpaToOpHOM PaboThI
CeJIMMEHTAIUH. Ne 4.1
Tema 5.2 - - kostokBuyM Ne3 1o pazzenam IV u V Ha
MexaHu3Mbl 00pa30BaHus 3apsiia Ha HIOBEPXHOCTH paszena das. 3 - 3 11abopaTOPHOM 3aHSTHH
Crpoenue KoutouAHOM MuLiesuisl. Y paBHenue ['yu-Uenmena.
IIpakTHyECKO€ MPUMEHEHUE IIEKTPOKMHETUUECKHUX SABJICHUI.
JlaGopatopnast pabdora Ne 5.1 6 -
Onpenenenne 3aBUCMMOCTH ITOPOTa KOAaryJIsILuy 30415 OT 3apsijia
HMOHA-K0aryJisropa
Paznen V1. YcTOHYMBOCTD TUCTIEPCHBIX CHCTEM 8 10 DopMBI TEKYILETO KOHTPOJIS
Tema 6.1. 1 2 no pazneny VI:
VYcnoBus TEpMOIMHAMHYECKOH YCTONYMBOCTH JUCTIEPCHBIX -Pazbop TeopeTrueckoro MaTepuara.
cucteM. B3auMoCBsI3b KHHETUYECKOUN U arperaTuBHOM - 3amuTa J1abOpaTOpHOH paboThI
YCTOMYHMBOCTH JUCIEPCHBIX CUCTEM. Y paBHeHHue Jlamnaca- Ne 5.1;




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonTakTHasi padoTa
[EE AL o = Buae! 1 gopMBI KOHTPOIBHBIX MEPONIPHUATHIH,
CELTELEE ] = é = E E 06ecneqn3amume 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
HH/IMKATOPOB = g E 5 g g E g E 3 g ycneBaeMoCTH
JAOCTHIKEHHUS & g =| §€E= S| 2
KOMIIeTeH I i = Fes| RA=Es HE|O&A
IIeppena. - koiokBuyM Ned no pazneny VI nHa
Tema 6.2. 2 2 nab0opaTOpHOM 3aHATHU
Kunetuka koarymsiuuu. Koarymsus snekrponutramu. [IpaBuno - Cnaya momamHero 3anaHus Ne4.
lyneue-T'apau. Teopusa ADJIO. 3amura 30m€eil pacTBOpaMu o pazgeny VI
BMC.
Tema 6.3. 2 2
BpoyHoBckoe nBuxkeHUE. YpaBHeHUE DHHIITEHHA-CMOTyX0OB-
ckoro. [Inddysus B KOUIONIHBIX cucTeMaX. OCMOTHYECKOe
JIABJICHUE JIMO30JIEH.
Tewma 6.4. 2 2
CequMeHTaIMOHHBIN aHAJIN3.
Tema 6.5. 1 2
Knaccudukaius u cBOHCTBA MOJUIEKTPOIUTOR.
N30osnekTpuueckoe COCTOSIHUE U PacueT U303JIEKTPUUECKON
TOYKH. DeKTpodope3 OEnKoB.
3aueT ¢ OIeHKOU 36 - 36 - 56 3ader 10 OMiIeTam
HUTOI'O 3a yeTBépTHINi CeMecTp 36 56 128
36
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3.5. Kpartkoe conepxkanue yueOHON AUCITUTIINHBI
Ne HaunMeHoBaHMe pa3jea U TeMbI Conepianme pasiena (Tesi)
JTUCIHHUIIINHBI

Paznen |. Knaccudukanum u MeTo1bl MOTYYECHUS TUCTIEPCHBIX CUCTEM

Tema 1.1 [lpusHak  00BEKTOB  KouIoMaHO#H | BBomHOe 3ansaTne. OCHOBHBIE TEPMUHOJIOTHIECKUE
XUMHM. nonsTus. Kinaccupukanum TucepcHbIX CUCTEM

IIpu3Haky 00BEKTOB KOJUIOMIHONW XMMHH.
OCHOBHBIE TEPMUHOJIOTUIECKHE TTIOHSTHU.
Knaccubukanym AMcepcHbIX CHCTEM

Tema 1.2 TepMoanHaMuKa U KHHETHKA JucnepcHoCTh, yAenbHas IOBEPXHOCTH,

00pa3zoBaHUs HOBOH (ha3bl. MTOBEPXHOCTHAS PHEPTHA. MeToIbl (PU3NIECKON 1
XMMUYECKOM KOHIEHCALUH IIPY TOITy4EeHUH
JUCTIEPCHBIX CHCTEM.

Tema 1.3 MeTo1p1 OTYyYEHUS JUCTIEPCHBIX Mexannyeckoe U3MeNnbueHNe, MENbHULBI U APYTUE

CHCTEM. YCTPONCTBA AJIs1 IIOJyUYEHHUS TUCTIEPCHBIX CUCTEM;
MENTH3ALMSL.

Pazgen Il. OnTrueckue CBOHCTBA M METOBI aHAIN3A TUCTIEPCHBIX CUCTEM

Tema 2.1 Bunbl ontuyeckux sBICHUM B D¢ddexT cBeTopaccesHYs, CBOWCTBA PaCCETHHOTO
JUCIIEPCHBIX CUCTEMAX. CBE€Ta, aHAIN3 ypaBHeHus Penes. Ycnous
CaeropaccesHue. YpaBHenue Panedu | nmpumeHeHus smnupudeckoro ypasHenus I emepa.
€ro aHaJu3. Otnuuue onangecueHINHU OT (PIyopecueHIHH.

OcobenHocT abcopOIMU CBeTa TUCTIEPCHBIMU
CHUCTEMaMHU.

Tema 2.2 OnTHueckue MEeTO/IbI UCCIeI0BaHUS Onrtuyeckasi MUKpOCKOTIHS, HeeToMeTpHs,

IHUCIIEPCHBIX CUCTEM TypOuaumMeTpusi, HOTOH — KOPPEISLMOHHAS
CHEKTPOCKOMHSL.

Paznen I11. [ToBepxHOCTHOE HATSHKCHUE M aJICOPOLIUS

Tema 3.1 CBo0OoHas SHEPTHUS TTOBEPXHOCTH. [lonsiTrie cBOOOIHOM SHEPTHS TOBEPXHOCTH, TUTTBI
[ToBepxHOCTHOE HATsHKEHUE, IPUYUHBL | MEKMOJIEKYJIIPHBIX B3aUMOACHCTBUN; TPUYHHBI
ero Bo3HUKHOBeHMs. [Ipupona BO3HHKHOBEHHS IOBEPXHOCTHOT'O HATSKEHHUS.
a/ICOpPOLIMOHHBIX CHIL IIpupona ancopbunonnsix cwil. duznveckas u

XUMHUECKas aJicoOpOIsl.

Tema 3.2 PaBHOBecHe Ha rpaHHIle pa3jena [TonsiTrie 00 MTOBEPXHOCTHO-aKTHBHBIX U
XKHUIKOCTh — ra3. dyHnameHTanbHOe MMOBEPXHOCTHO-MHAKTUBHBIX BellecTBax. [ lpuHunn
agcopbunonHoe ypasHeHue I ' nboca. He3aBUCUMOCTH JIeHrmropa. AHanu3
Teopusi MOHOMOJIEKYJISIPHOM aacopOLuu | GyHIaMEHTaIbHOTrO aJICOPOIIMOHHOTO YPaBHEHUS
JIsHTMIOpA. I'ub06ca.

Tewma 3.3 VYpasuenus @pelinanuxa u TeMkuHa. AHanu3 ypaBHEHUS OJUMOJIEKYJIISIPHOU
Teopus monumonekyspHoi afncopouuu | amcopoumu BOT. Metoas! onpe/ienenns yaenbHOi
BOT. MTOBEPXHOCTH afcopbenToB. [Ipunimn
Xpomarorpadusi. XpOMaTOrpapUUecKoro pa3aecHus CMecen

BemiecTB. ['a30Basi v )KUAKOCTHASL Xpomarorpadusi.

Tema 3.4 Anresus. SIBneHue pacTekanus U Koresus u agrezud. Ypasuenue lOnra, ypaBHeHue
CMa4MBaHUs, KPAa€BOH Yo Hronpe-FOnra. MeTozs! onpeneiaeHns KpaeBoro
CMa4MBaHUSI. yToJia CMaurBaHusl.

Pazgen IV. [loBepxHOCTHO-aKTUBHBIE BELIECTBA

Tema 4.1 Kiaccuduxkarus n obmas Wono- n wenonoreunsie [TAB. UctuaHO
XapaKTepUCTHKa NOBEPXHOCTHO- PacTBOpPUMBIE M KOJUTOMIHBIE TOBEPXHOCTHO-
AKTHBHBIX BEILECTB. AKTUBHBIE BEUIECTBA.

Tema 4.2 HctuHHO pacTBOpUMBIC U KOUTOHAHBIe | CBOMCTBA M MEXaHM3M ACHCTBHUS UCTHHHO
MMOBEPXHOCTHO-aKTUBHBIE BEIIECTBA. PacCTBOPUMBIX U KOJJIOWJTHBIX MOBEPXHOCTHO-
[IpaBuno Hiokno-Tpaybe. YpaBueHue aKkTUBHBIX BemecTs. ['JIb
[InmKoBCKoro.

Tewma 4.3 Mexann3m mutnemnoobpazosaans. KKM | MunennoobpazoBanue B pactBopax [1AB; siBienne
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Comrobommsanmst. Mororree neiicTsue
ITAB.

comobmm3anuu. CTpoeHHE MUIICIUT HOHO- H
HenoHoreHHbIX [TAB. Metons! onpenenenuss KKM.
OrnpeneneHre MOBEPXHOCTHON aKTUBHOCTH 10
HU30TEepME NOBEPXHOCTHOTO HaTsDKeHuUs [TAB.

Pazgen V. SJICKTI)OKI/IHCTI/I‘IGCKI/IG SABJICHUA B OUCIICPCHBIX CUCTEMAX

Tema 5.1 Onektpodopes, NMEKTPOOCMOC, [TpuunHBI BOBHUKHOBCHHS W aHAJIH3
MOTEHIINATBI TEYCHUSI U CEIUMEHTAINU. | SJIEKTPOKHMHETHYECKUX SIBICHUN B TUCIIEPCHBIX
crcTeMax
Tema 5.2 MexaHu3MBbl 00pa30BaHus 3apsaa Ha OO6pa3zoBanue 3apsaa Ha MOBEPXHOCTH pazjaena ¢as

MOBEPXHOCTH pazzena ¢a3. CTpoeHue
KOJUJTOUHOM MUIIEIUIBl. YpaBHEHHUE
I'yn-Yenmena.

[IpakTHueckoe npuMeHeHNE
SJIEKTPOKUHETUUECKHUX SIBIICHUU.

MPU AUCCOLHUALNHN TIOBEPXHOCTHBIX TPYIII, TyTEM
JOCTPaMBAHUS KPUCTAJUIMIECKON PEIIETKH
arperara, ImyTeM ajcopOLu HOHOB Ha Mexpa3HOH
rpanune. 19C, ananus ypaBHenus ['yn-Henmena.
KoHuenTpanuonnas 1 HeHTpanu3anroHHAs
KOaryJisiius 30J1€i.

Pa3zpen VI. YCTOMYMBOCTE AUCTIEPCHBIX CUCTEM

Tema 6.1 VYcnoBus TepMOAMHAMUYECKON ITonsiTHE O TEPMOIMHAMHYECKON YCTOMYUBOCTH
YCTOMUMBOCTH JUCIIEPCHBIX CUCTEM. JIHCTIEPCHBIX cucteM. PakTopbl yCTOHYMBOCTH.
B3anMoCBA3b KHHETUYECKOH U Kunernka koaryssinyu; ObICTpast U MeIeHHAs
arperaTUBHOMN yCTOMYHUBOCTU KOAryJIsLHys.
JHCIIEPCHBIX CUCTEM.

Tewma 6.2 bpoyHOBCKOE IBHKEHUE. YpaBHEHUE Ananu3 ypaBHeHUs1 DHHIITeHa-CMOIyXOBCKOTO.
OuinmreriHa-CMOTyXOBCKOTO. OcobenHocTu npoieccoB TudGy3uu B THO30JIX.
Juddysus B KOJUIOUIHBIX CHCTEMax SBnenue ocmoca. OCMOTHYECKOE AABICHHE
OCMOTHYECKOE TaBJICHUE JINO30JICH. Ypasuenue Baat-I'odda.

3.6. Opranuzanusi caMOCTOSITENIbHOM paboThl 00yYarOIIUXCS
CamocTtosTenbHass paboTa CTyldeHTa — oOs3aTelbHas dYacTb 0Opa30BaTENbHOIO IMpolecca,

HaNpaBJICHHAs HAa Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATHLHOMY U JITYHOCTHOMY CaMOOOpa30BaHMIO, HA
MIPOEKTHPOBAHKE abHENIIEro 00pa30BaTeIbHOIO MapIpyTa U MpophecCUOHATBHON Kapbephl.

CamocTrosTenbHass paboTa 00ydarOIIMXCS MO TUCIHUIUIMHE OpPraHM30BaHAa KaK COBOKYITHOCTb
ayJMTOPHBIX M BHEAYJUTOPHBIX 3aHATUN M paboT, 00eCcTIeYnBaIOIUX YCIIEIIHOE OCBOEHUE TUCIIUITIIMHBI.

AynutopHas camocToATeIbHas paboTa 00yyaromuXcs MO JUCIUIIMHE BBIIOIHSAETCS HA yUeOHBIX
3aHATHUAX MO/ PyKOBOJCTBOM IPEMNOJIaBaTeNs U MO €ro 3aJlaHuio. AyJIUTOpHAs caMOCTOsITeIbHas paboTa
oOyyaroluxcss BXOAUT B OOHIMII 00BbEM BPEMEHH, OTBEACHHOTO yYeOHBIM IIJIAHOM Ha ayJUTOPHYIO
paloTy, U perlaMeHTUpyeTCs paclicaHueM yYeOHBIX 3aHATHH.

BueayautopHast camocrtosiTenbHas paOoTa oOydaroluMXcs — IUIaHUpyeMmas ydeOHas, Hay4dHO-
UCClieIoBaTeNbCKasl, MpakTUueckas padoTa oOydarolIMXcsl, BHIIOIHSEMas BO BHEAYTUTOPHOE BpeMs IO
3aJIaHUIO0 U IIPU METOJNYECKOM PYKOBOJICTBE MPEINOaBaTeis, HO 0€3 ero HemoCpeJACTBEHHOIO y4acTHs,
pacrucaHieM y4eOHBIX 3aHATUH He perIaMeHTUPYeTCsl.

Bueayauropnast camoctosiTenbHast paboTa 00y4aronuxcsi BKJI0YaeT B ce0sl:

— MIOJITOTOBKY K JIEKIIUSM, Ta00paTOPHBIM paboTaM U 3a4eTy;

— NPOBEICHUE PACUYETOB IO OKCIEPHUMEHTAIBHBIM  3HAYCHHSIM,

BBINOJIHEHUH J1a00paTOPHBIX padoT;

- MOJTrOTOBKA K KOJJIOKBHyMaM B TEUEHUE CEMECTpa.

CamocrosTenpHas paboTa 00YJarOIUXCsl ¢ YIaCTHEM TMpernoaaBarens B (hopMe MHOH KOHTAKTHOM
paboThI peaycMaTpUBaeT rPYNIOBYIO U (MJIM) HHAMBHUYaJIbHYIO paboTy ¢ 00y4arOIIMMHUCS U BKIIIOYAET
B ce0st:

— NPOBEICHUE  HWHIUBUAYAIBHBIX |
TeMam/pasjesiaM JUCIUTTAHEI;

MOJIyYEHHBIM  IIPH

IPYNIIOBBIX ~ KOHCYJIBTAlMM IO  OTAEIBbHBIM
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3.7. [IpuMeHeHne 3eKTPOHHOTO 00yUeHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipu peamuzanuu mporpaMmbl y4eOHOW TUCHUILIMHBI/YYEOHOTO MOJIYJSI JJIEKTPOHHOE
oOydeHue U AUCTAaHIIMOHHBIE 00Pa30BATEIIbHbIC TEXHOJIOTHU HE TPUMEHSIOTCH.

B oamekTpoHHYI0 00pa3oBaTENBbHYIO Cpely, MO0 HEOOXOAMMOCTH, MOTYT OBITh IEPEHECEHBI
OT/ICJIbHBIC BHJIbI YIEOHOM IESITEIbHOCTH:

HCII0JIb30BaHHE o0beMm, BKJIIOYEHHE B Y9eOHBIH
ucnoab3zoBanue 0 u JOT
90 u 10T yac npoiecc
CMEIIaHHOE TIEKIAN 36 B COOTBETCTBHHU C
00yueHue nabopaTropHbie PabOTHI, KOJJIOKBUYMBI 36 pacrucaHneM y4eOHbIX
3aHITHI
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OHUEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue UIAHUPYEMBIX PE3yJIbTAaTOB 00YUYEHUS C YPOBHIMU C(HOPMHUPOBAHHOCTH KOMITETEHIUU(11).
Yposuu HTOFOBge OuﬁeHKa B IMoka3zaTenu ypoBHs ¢(hOPMUPOBAHHOCTH
cOpMHUPOBAHHOCTH | KOJIHYECTBO 0ATIOB NATHOAILHO M
(bopmup . . YHUBEPCAJIbHOM(-bIX) OobmenpogeccuonaibHoi (-b1x) | IlpodeccnonanbHoil (-bIX)
KOMIIeTeH uu (-i) B 100-6an1bHOM cucreme . . N
KOMIeTeHInu(-i) KOMIIETEeH M i KoMIeTeHunu(-i)
cucreme 10 pe3yJabTaTam OTIK-1: WJI-OIK-1.1
10 pe3yJbTaTaM TeKyLlel 1 OINK-3 I/IJI-OHK-SI 1
TEeKyIIei u MPOMEKYTOYHOI ’ '
MPOMEKYTOYHOI aTTecTAllHH
ATTeCTAIINH
OO0yyJaromuiics:

— HUCYCPIBIBAIOIIC U JIOTUYCCKU CTpOI\/'IHO usjgaract y‘IG6HbII71 Marepuali, yMECT CBA3bIBATh TCOPHIO C
MIPAKTUKOM, CIPaBIISETCS C PEIICHUEM 3a/1a4 POoQecCHOHATTFHON HAMIPABICHHOCTH BEICOKOTO YPOBHS
CJIO’KHOCTH, IPAaBUJIBHO 0OOCHOBBIBAET MPHHATHIC PEILICHMS;

- aHAJIM3UPYET U CUCTEMATU3UPYET N3yUEHHBIH MaTeprai ¢ 000CHOBAaHHEM aKTYaJbHOCTH €T0
HCTIOJB30BaHMS B CBOEH MPEeIMETHON 00JIaCTH;

- 3HAaeT MHHOBALIMOHHbIEC HAIPaBJICHHUS B TEXHOJIOTUH [IPOM3BOJCTBA YIIAKOBOYHBIX U HOIUIPadUUECKIX
MaTepHaJIoB;

BBICOKHI 3a4TCHO - YMECT OKCHCPUMEHTAIILHO ONPECAC/IATE TapaMETPhl AUCIIEPCHBIX CUCTEM.

- BJIaJIeeT HOBEUIIIMMM METOJIaMH HCCIJIEIOBAaHMS B 001aCTH KOJIJIOUHOM XUMUU,

- 3HAaeT BO3MOXXHOCTH Pa3JIMYHBIX KOJUIOMIHO-XUMHYECKUX METOJOB ISl H3YUECHUS] MaTEepHAIIOB.

- BJIaJIeeT HaBBIKAMM IUIAHUPOBAHUSI SKCIIEPUMEHTA, IPOBEACHHS UCCIEIOBaHNI, 0000LIEHNST U aHATIU3a
NOJYYEHHBIX PE3YJILTATOB.

OO0yyaroruics:
F3HAET TEOPETHYECKHUE OCHOBBI KOJUTOMIHOM XUMHH.
- YMEET HaXOIUTh CBSI3b 3aKOHOMEPHOCTEH KOJUTOMIHOW XUMHUH C HATYPAJIbHBIMUA M CHHTETHYCCKUMH
MaTepraiaMu, IPUMEHIEMBIMH IS IPOM3BOCTBA YIIAKOBKH.
- BJIaJIceT METO/IaMH OTIPEICIICHHUS KOJJIOUTHO-XUMHUUECKUX MapaMeTPOB MOJMMEPHBIX MAaTCPHATIOBR
MOMyCKAaeT eIMHINYHbIC HErpyObIe OIUOKH
- 3HAET YCJIOBHUS BbIOOpA MPOBEJCHUS KOJIOUIHO-XMMHUYECKOTO UCCIICTOBAHMUS.
- YMEET aHAJIM3UPOBATh MOTYYEHHYIO OMBITHBIM IMyTeM HH()OPMAIIHIO U BBIICIATH OCHOBHBIC PE3YJIbTATHI.
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- BJI1aJ€CT CITOCOOHOCTHIO K IOHMMAHUIO 3aBUCUMOCTH CBOMCTB MaTcpUuaioB OT NPUPOIbL XHUMHYCCKOU

HOBBIIICHHBIN 3a4YTEHO CBSI3U 1 MEKMOJICKYIAPHbBIX B3aUMOACHCTBUH.
- IPaBUIBHO IIPUMEHSET TEOPETHUECKHE TIOJI0KEHUS IIPU PELICHUH NTPAKTUYECKUX 3a7a4
npodecCHOHANBEHON HAPAaBICHHOCTH Pa3HOTO YPOBHSI CIIOKHOCTH
OTBET OTPaKaeT MOJTHOE 3HaHUE MaTepHaia, C He3HAUUTeIbHBIMH MpoOeIaMu
OO0yyvarormuiics:
— HCIHBITHIBAET 3aTPYJHEHUS B IPUMEHEHUH TEOPETUUECKUX MOJI0KEHUH MIPY PEIIEHNH IPAKTUIECKUX
3a7a4 npodecCHOHaIbHON HAPaBICHHOCTH CTAHJAPTHOTO YPOBHS CIIOKHOCTH, HE BIIaJeeT
0a30BbIi 3a4TEHO HEOOXOTUMBIMH JIJISI 3TOTO HABBIKAMU U MIPUEMaMHU;
— C TPpYIOM OPHUEHTHUPYETCS B TEPMHUHOJIOTUH, ITyTA€T ITOHATHS
— HE 3HaeT yCJIOBUH BbIOOpPA IPOBEJEHUS KOJUIOUIHO-XUMHYECKOTIO UCCIIEA0BaHMU.
— HC YMCCT aHAJIM3HUPOBATDH IMOJTYUCHHYIO OINBITHBIM IIYTEM I/IH(bOpMa]_[I/IIO, U BbIACIATH OCHOBHBIC
pe3yJIbTATHL
— Marepuania;
OTBET OTPaKaeT B I[eJIOM CPOPMUPOBAHHBIC, HO COJIEPXKAIUE HE3HAUYNTEIbHbBIE IPOOEITbl 3HAHUS,
JIOTTYCKaloTCs rpyOble OUIHOKH.
OO0yyJaromuiics:
- JIEMOHCTPHUpPYET (pparMeHTapHbIe 3HAHUS TEOPETUYECKOTO U NPAKTHUECKOI0 MaTepual, 10IMyCcKaeT
rpy6me OIIHOKHU IIpU €ro U3JI0KCHHUHU Ha 3aHATUAX U B X01€ HpOMe)KYTOHHOﬁ aTTeCTalluu,
HU3KUH HE 3aYTECHO - UCTIBITBIBAET CEPhE3HbIE 3aTPYAHEHHS B IPUMEHEHHH TEOPETHUECKUX TTOJIOKEHUN TIPU PEILICHUH

MPAaKTUYECKUX 3a7a4 MPOPeCCHOHANBHON HAPaBI€HHOCTH CTAaHAAPTHOI'O YPOBHS CJI0KHOCTH, HE BIIA/ICET
HEOOXOIMMBIMH JIJIsl 3TOTO HABBIKAMH U TIPHEMaMU;

— He crmoco0eH aHATM3UPOBATh TIOYYEHHYIO ONBITHBIM ITyTeM HH(OPMAIIUIO, U BBIJCISATH
OCHOBHBIE PE3YJIbTATHI,

— BBITIOJTHSIET 33J]aHUS TOJIBKO MO 00pasily U MO/ PyKOBOICTBOM IPEINOAaBaTeNs;

— OTBET OTpa)kaeT OTCYTCTBHE 3HAHWHI Ha 0a30BOM YPOBHE TEOPETUUECKOTO U MPAKTUYECKOTO MaTepHrasa

B 00beMe, He0OXO0JMMOM JIJIsl TajlbHEeHIe yIeOsl.
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5. OHEHOYHBIE CPEJICTBA /I TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U ITIPOMEXYTOYHOM ATTECTAIIUMA,
BKJIIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJIS CAMOCTOSITENIEHOM pabOThl 00YyYaIOIIKXCsl, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalluy 10 y4eOHON JUCIUILTHHE

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

5.1. DOopMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3a1aHUM:
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.Knaccuduxarist mopuCTHIX 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 MuIeT HOHO- 1 HeMOHOTEeHHBIX [1AB.
9. SIBnenue comoOUIM3aNNH.
10.Metons! onpenenenus KKM. Onpenenenne moBEpXHOCTHON aKTUBHOCTH 110 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.IIprunHBI BOBHUKHOBEHHS W aHAIN3 DIIEKTPOKHHETUIECKHX SBJICHUH B IUCTIEPCHBIX CHCTEMaX
4 Mexanu3Mbl 00pa3oBaHus 3apsijia Ha MOBEPXHOCTH pasjiena ¢as.

5.00pazoBaHue 3aps/ia Ha MOBEPXHOCTH paszieiia (a3 Mpu JUCCOIMALNN TTOBEPXHOCTHBIX TPYIIIL.
6. OOpazoBaHue 3apsa Ha IOBEPXHOCTH pa3zena (a3 ImyTeM OCTPanBaHU KPUCTAIUTHYECKOM
pENIeTKH arperara, myTeM afcopOluy HOHOB Ha MexX(]a3HOH TpaHHIIe.

7.Ctpoenne I12C,

8.CTpoeHue KOJTONTHON MUIICIIIBL.

9.Ypasnenue I'yu-Uenmena.

10.KoHeHTpanmonHasi ¥ HeUTpaTM3aIlMOHHAS KOATYJISIINAS 30J1eH.

11.IIpakTHYeCKO€ NPUMEHEHHE IJICKTPOKUHETHUCSCKUX SBJICHH.
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Ne DopMBbl TEKYLIET0 KOHTPOJIsI IIpumepbl THNOBBIX 3a1aAHUM

6. Borpocs! kK KOITOKBUYMY TI0 pazieny 6 1.YcnoBust TepMOAUHAMUYECKON YCTOMYNBOCTH AUCHEPCHBIX CUCTEM.

2.B3anMOCBsI3b KHHETHYECKON M arperaTuBHON YCTOWYMBOCTHU TUCTIEPCHBIX CUCTEM.
3.IlonsiTHE O TEPMOJMHAMHUYECKON YCTOHUMBOCTH JUCIIEPCHBIX CUCTEM.

4.MDakTOpPHI YCTOWIHBOCTH.

5.Kunetnka xoaryisinuu; ObICTpast ¥ MeJJICHHAS KOaryJIsIHs.

6.bpoyHOBCKOE ABMKEHUE.

7. dnddys3us B KOJUIONAHBIX CHCTeMax. Y paBHeHHe DHHIITeHA-CMOIyX0BCKOTO.
8.0cMmoTrYecKkoe JaBlieHHe JTH030JIei. AHaIu3 ypaBHeHHA DHWHIITeHA-CMOIyXOBCKOTO.
9.0cobenHocTu nporieccoB nupy3uu B 1no30isX. SIeneHue ocmoca. OCMOTHYECKOE JaBJICHUE
VYpaBuenue Bant-T'odda.

10. CequMmeHTarus.

5.2.

Kpurepnn, nmikanbl oleHMBaHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumeHoBaHue
OLI€HOYHOT 0
CpeAcTBa
(KOHTPOJILHO-
OIICHOYHOTI'0
MepOonpHsATHS)

MIxaasl oneHUBaHUSA

Kputepun onennBanus

100-0ans1pHast cHCTEMA IIsaTnoanabpHas cCHCTEMA

Konnoksuym

JlaH NOJHBINA OTBET HA MOCTABJICHHBIE BOIIPOCHI, TOKa3aHa COBOKYITHOCTb - 5
OCO3HAHHBIX 3HaHUH 00 00BEKTE, PACKPHITH! OCHOBHBIE MTOJIOKEHHUS
JTUCIUITIINHBL; OTBET JIOTUYEH, U3JI0KEeH B TEPMHUHAX HAYKH. 3a/1a4Ml PEIICHBI
npaBmibHO. O0yJaromuiics 3HaeT MaTepral o 3a/laHHBIM BOIIPOCaM B
JOJKHOM Mepe, TIOCJIEA0BATEIbHO €r0 M3JIaraeT, BO3SMOXKHBI HECYILIECTBEHHBIE
HETOYHOCTH B OMPEJIEICHUX.

OOyyaroIuics MPOIEMOHCTPUPOBAJT 3HAHUE HA TIOCTABJICHHOW NIepe]] HUM - 4
BOIIPOCH! 3aJauyy penieHbl IpaBmiibHO. OAHAKO NPU U3JI0KEHUH MaTepHuaa
CTYJICHT HE BCeTJ]a KOPPEKTHO YyHOTPeOIsIeT TePMUHOJIOTHIO, OTBEYAsl Ha BCE
BOIIPOCHI, CTYJEHT HE BCETJa YeTKO (DOPMYIHUPYET CBOIO MBICTD.

JlaHbl HE ITOJIHBIE OTBETHI HA MOCTaBJIEHHBIE BOIIpockl. He nokasana - 3
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00bekTe. B 3aauax qommyImeHs
omuOku. OOydYaroIuics 3HaeT MaTepUa o 3a/IaHHBIM 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

OOyyaroImuiicsi He BBITIOTHIII 3aaHUS

2

3ammTa 1a60paTOPHBIX
pabor.

JlaH MONTHBINA, pa3BepHYTHIM OTBET HA TIOCTABJICHHBIH BOIPOC (BOTIPOCH).
OOyyaromuiicst TBEp0 3HAST MaTEPHA 110 3aJaHHBIM BOIIPOCAM, 'PaMOTHO H
MOCJIEZI0BATENIHHO €T0 U3JIaraeT, BO3MOYKHBI HECYIIIECTBEHHbIE HETOUHOCTH B
OTIpE/ICTICHHSX.

- 3a4TCHO

JlaH HeToNHBIN OTBET, MPENCTABISIOMNI cO00 pa3pO3HEHHBIE 3HAHUS 10
TeMe BOIpOca C CYLIECTBEHHBIMU OLIMOKaMHU B ompeaeneHusx. IlpucyTcTyor
(parMeHTapHOCTb, HEMIOTUYHOCTh U3JI0KeHus. Peub HerpaMoTHasl.
JlonoIHUTENBHBIE U YTOUHSIOIIKME 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 ommb0oK. O0yJarouiics TOKa3al MOJTHbIH 00beM
3HaHUI B OCBOCHUU IIPOMJCHHBIX TEM.

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

Jlomy1eHs! 6osee 0{HOM OIMOKH MK 00J1ee IBYX-TPEeX HEeJI0UETOB.
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 BBINOJIHEHA.

5.3. IIpomMexyTOuHas aTrecTamnus:

@DopmMa NPOMEKYTOUHOH aTTeCTANNHU

TunoBbie KOHTPOJILHbIE 32JaHUS H HHbIE MATEPUAJIBI
JJISl IPOBeIeHUs IPOMEKYTOYHOH ATTeCTaliu:
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3ader:
Kommoxsuywm 1, 2, 3, 4

KouiokBuym 1. Kinaccupuxkanmum 1 MeToabl MOJy4eHHs JUCTIEPCHBIX cucTeM. OnTu4YecKue
CBOIICTBA M METObI AHAJIU3A JUCIIEPCHBIX CHCTEM.

1. Knaccudukaruss AMCIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO.

2. Kakue u3 cucrem, UMEIOIINX MPUBEICHHBIC HUKE pa3Mephl YaCTHUIl, OTHOCSITCS K UICTHHHO
KOJUIOUIHBIM?

10°m; 108w, 107"m; 108wm; 5.10°u

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 CKOIBKO pa3 yBEIUYUTCA WM YMEHBIIUTCA KOJIMYECTBO MOJIEKYJI B OAHON KOJUIOMJIHOW YaCTHUIIE
chepuueckoil popmsl, eciiu paguyc ee ypenuuutcs B 10 pa3?

6.Y cnoBus MposiBJICHUE CBETOpaccesHus. Y paBHeHue Penes.

7. IloTok cBera ¢ JuMHOU BOJaHBL 500 HM, IPOX0s Yepe3 AIMYJIbCHUIO C TOJIIIMHOM cos 1cMm,
ocnabiseTcst B pe3ybTaTe CBeTopaccesHus B 2 pa3a. PaccuuTaiite paanyc 9acTuil TuCriepcHO ¢asbl,
ecim ee 00beMHasi KOHIeHTpalus paBHa 0,6 -10"r/cm®, mmoTHOCTH cucTeMmsl - 1r/cM%, mokaszarens
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. KosutokBuyM 3. IIoBepXHOCTHO-aKTHUBHBIE BellleCTBA. JJIEKTPOKMHETHYECKHE SIBJICHUS 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 ymcno arperaruu m wmunenn IIAB, ecnu kodddummentsr camonuddy3um 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[ JHCIEPCHON (a3bl myTem
MMOBEPXHOCTHO TMCCOLMALIUN MOJIEKYJL.

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

| =2,2-10°? m, paccTosHue Mexy >IeKTpoaamu - L=2510"2u, nanpsokenue, IpUI0KEHHOE K dIEKTPOIAM
- V=120 B, nwdnexTpuveckas TNPOHUIAEMOCTh cpeabl -£=81, oieKkTpuyeckas KOHCTaHTa -
&0=8,85-10~2p/m, Bs3xocTh cpensl - n=1-10°Hc/m?.

4. KonsiokBuyM 4. YCTOIYHMBOCTD AUCIIEPCHBIX CHCTEM.

1.Kak paccuntats mOpuCTOCTh, 3HASI UCTHHHYIO U KQXKYIIYIOCS INIOTHOCTH?

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
BoAbl Ps=2,34-1 03H/.M2, MOJISIPHBIN 006eM Bobl Vin= 1,8107? M>/kM0.1b, TIOBEPXHOCTHOE HATSKEHHE
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, ecnm 06sem NaCl,
noureuui Ha Koaryasimio, cocrasua 3,0-10x%, a KoHIEHTpaIws d1eKTpoaKTa paBHa 2,0 Kmoav/m°.

5.4. Kputepun, nikansl OleHUBaHUS TPOMEXYTOUYHOM aTTeCTalluy Y4eOHOM JUCIIUITITMHBI/MOTY IS

5.5. Kputepun, mkanbl olieHUBaHNs TPOMEXKYTOUHOM aTTECTaluH Y4eOHOH AUCIUITMHBL/ MOTY JIS:
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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. KypcoBas pabora: He mpexycMoTpeHa
5.7. Kypcosas pabora: He mpeaycMoTpeHa

5.8. Kputepuu, nikasisl olleHUBaHUS KypCOBOI pabOTHI/KypCOBOIO MPOEKTa - HE IPEeIyCMOTpEHa
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5.9. CucremMa olleHMBaHUS PE3YyJIbTATOB TEKYIEr0 KOHTPOJIS U POMEXKYTOUHON
aTTeCTallUU.

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

®opMa KOHTPOJISI 100-6ananHas cucTEMA IIaTubamIbHas cucremMa
Texynui KOHTPOJIb: 3a4TE€HO/HE 3aUTEHO
- cobecemoBanue 3a4TEHO/HE 3a4TEHO
- BBITIOJTHEHHE U 3aIlIUTa JJAOOPATOPHBIX padoT 3a4TEHO/HE 3aYTCHO
- cJla4a KOJJIOKBUYMOB 3a4TEHO/HE 3aYTCHO
- HITOTOBOE COOECeNOBaHNE 3a4TEHO/HE 3a4TECHO
HToro 3auét

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

Peanuzamusi mporpamMmbl TMpeaycMaTpUBaeT HCIOJIb30BaHHME B Tpoliecce OO0yudeHus
CIIEYIOIIMUX 00pa30BaTEIbHbIX TEXHOJIOTU!

- MPOOJIEMHBIX JICKITUH;

- MOWCK ¥ 00paboTKa MH(OPMAIINY C HCIIOIh30BaHHEM ceTH MHTEepHET;

- o0y4YeHHe B COTpYAHUYECTBE (KOMaH/IHAs, TPYNIIOBas padboTa);

7. IPAKTUYECKASA ITIOATI'OTOBKA

HpaKTI/ILIeCKaﬂ IMoAroToBKa B paMKax y‘~I€6HOI‘/JI JUCHUITIINHBI KOJIJIOI/II[HEUI XUMMUS
peaM3yeTCd B JICKOUAX W IIPpU IMPOBECACHHUU Ha60paTOpHLIX pa60T, npeayCcMaTpmuBarominux
y4dacTue 06yqa10mnxc;1 B BBIIIOJIHCHHUHU OTACJIBHBIX 3JICMCHTOB pa60T, CBsA3aHHBIX C 6y/1y1uel71
HpO(l)eCCHOHaHBHOﬁ ACATCIbHOCTBIO.

8. OPTAHU3ALUSA OBPA30OBATEJIBHOI'O MPOLECCA AJIs1 JIUL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbsA

[Ipn oOyyeHuM JHUI] C OTPaHUYEHHBIMM BO3MOXHOCTSMHU 3[0pOBbSi M HHBAJIUIOB
UCTIOJIB3YIOTCSl TOAXO/bI, CIIOCOOCTBYIOIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJIOTUH AU(PepeHnalud U UHIUBUIYaJIbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLINX
METOAMK MO0 paboTe ¢ WHBAJIMIAMH, HUCIOJIb30BAHUE CPEACTB JAUCTAHIMOHHOTO OOILIEHMS,
IIPOBEJICHUE JOMOJHUTEIBHBIX MHJIMBUIYAJbHBIX KOHCYJBTAllMi MO M3y4YaeMbIM TEOPETUYECKUM
BOIIPOCAM M NIPAKTHUYECKUM 3aHATUSAM, OKa3aHHE MOMOLIM IPH IMOATOTOBKE K IPOMEXYTOUYHON
aTTEeCTallUU.

IIpu HeoOxonumocTu pabodas mporpaMMa JAUCHUIUIMHBI MOKET OBITh aJlanTHpPOBaHA s
oOecrnieueHrs 00pa30BaTEIbLHOrO MPOIlecca JUIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS, B
TOM YHCJI€ JUI AUCTAaHIIMOHHOTO O0YYeHHUS.

Y4eOHble U KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIIHBIX JUISI U3YYEHHUS CTyJIEHTaMU C OCOOBIMU 00pa3oBaTEIbHBIMU MOTPEOHOCTSAMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJINUOB:

JUid TOArOTOBKM K OTBETY Ha IPAKTUYECKOM 3aHATUHU, CTYJEHTaM C OrpPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpEeIHEE BpPEMs YBEIMUHUBAETCS 110 CPABHEHHUIO CO CPEHUM BpEMEHEM
MOJATOTOBKM OOBIYHOTO CTY/IEHTA.

JUis CTYJIEHTOB C WHBAJIMAHOCTHIO WJIM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/10pPOBbS
dopma mpoBeneHHUS TEKyIled M MPOMEXKYTOUHOH aTTecTallMM YCTAHABJIMBACTCA C YYETOM
MHAUBUAYAIbHBIX ICUX0()U3NUECKUX 0COOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).
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[IpomexyTouHas arrecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaroB B
dopme pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO W3YYEHHUS OTICNIBHBIX TeM AMCUUIUIMHBL [Ipu
HEOOXOJJUMOCTU CTYACHTY MPEAOCTaBISIeTCS AOMOJHUTEIbHOE BpeMs JJIsi MOJITOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlyia ocyliecTBiICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaEMOCTH U MPOMEXYTOUHOU
aTTecTaluyd OOYYaloIUXCs CO3JAl0TCA, NPH HEOoO0XOIUMOCTH, (OHIBI OIEHOYHBIX CPEJICTB,
aJaNTUPOBAHHbIE JJIS JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS M TIO3BOJISAIOIIUE OLICHUTH
JOCTIDKEHUE HMMH 3alUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3yibTaToB
o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIECHHBIX B 00pa30BaTEIbHOMN
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI

XapakTepucTuka MaTepualbHO-TEXHUYECKOro oOecredeHus AucHUIUIHbl  KououaHas
XUMHUS COCTaBJISAETCS B COOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

MatepuraabHO-TEXHHYECKOE O0eCTieueHNe MUCIUILIMHBI PU OOYYCHUH C HCIIOJIb30BAHUEM
TPaJAULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumeHnoBaHue yueOHBIX ayIMTOPUIA, JJabopaTopuii, OcHalleHHOCTHh YYeOHBIX ayTUTOPHIi, Ja00paTopuii,
MAaCTEPCKHX, OUOJIMOTEK, CIIOPT3aJ10B, MOMeEIeHUit MAaCTEepPCKHX, O0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
JJIS XpaHeHHUs U MPO(PUIAKTHYECKOT 0 TNOMeIeHUH 1JIs1 XPaHEeHUs U NPO(PHIAKTHYECKOT0
00cayKUBAHUSA Y4eOHOr0 000PYAOBAHMS H T.IL 00CJIyKMBAHMS Y4eOHOro 000py10BaHus U T.IL.
119071, r. MockBa, yia. Maaas Kanyxkckas, nom 1, aya. 2407, 2323
y4eOHbIe ayJUTOPUH JJIsl IPOBEACHUS 3aHATHH KOMILIEKT y4eOHoH Mebenuy,
JIEKIIMOHHOTO W CEMUHAPCKOTO TUTIA, TPYITIOBEIX U | TEXHUYECKHE CPEICTBA OOyIEHUs, CITy KaIllue s
WHJIUBUAYAJIbHBIX KOHCYJIbTALUM, TEKYIIETO MpeJICTaBICHUs Yu4eOHOM nH(popMaIuu 0OJIbIION
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTECTALIMKU TUIIA ayJIUTOPUH:
— HOYTOYK;
— TIPOEKTOp
— DJKpaH
ayIMTOPHUH LTSI IPOBEICHUS J1ab0paTOPHBIX Kommuiekt nabopaTopHoii MmeOenu, J0CKa MeIIoBasi;
3aHSATUHN TPYNIOBBIX U MHIUBUTYAIbHBIX obopynoBaHue:
KOHCYJIbTALUM pH-MeTpBI-MUIUINBOIBTMETPHI

pH-673 u pH-673M, pH-meTp «3kcnepr-001»,
nossiporpag I1JIC-1,

BOJILTAMIIEPOMETPUUYECCKHI aHATH3aTOp « IKOTECT-
BA»,

cnekrpodoromerpsl KOHUKO, poTomerpuueckuit
TUTPATOP,

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

aTOMHO-a0copOLHOHHbIE clieKTpoMeTpsl AAS-1 n
AAS-30, xpomarorpag CHROM-4.
Criexrpodortometp nByxiyueBoir Ch-26;
®doroanexrpokanopumerp KOK-2;

[TpuGop auist onpeeneHns TOBEPXHOCTHOTO
HATSDKSHHS Ha TpaHMIle pa3zaena $has: )KUAKOCTh — ras.
Hedenomerp HOM

TopcroHHBIE BECHI

Mukpockon

TypOunnumerp

MarHuTHbIE MELIAJIKY;

BOISIHBIE OaHU

TEPMOMETPBI, CEKYHIOMEPBHI.

XMMHUYECKas MIOCYa,
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HaumeHoBaHHe y4eOHBIX Ay IUTOPHIA, Ja00paTOpHii,
MAacTepPCKuX, 0M0JIM0TeK, CIOPT3aJ10B, IOMeILeHU
JJIS1 XpaHEeHHsI M MPOPUIAKTHYECKOTO
00cayKUBAHUSA Y4eOHOT0 000PYA0BAHMS U T.II.

OcHaleHHOCTh y4eOHbIX AyAUTOPHU, 1a0opaTopuii,
MaCTepPCKUX, OM0JIHO0TEeK, CHOPTUBHBIX 32J10B,
TOMelleHHii VIS XpaHeHusl U NPOoPUIAKTHIECKOTO
00CJIyKMBAHMS Y4e0HOr0 000py10BaHUS U T.II.

Pa3INYHbIC XUMHUYCCKUEC PECAKTHUBBI.

IloMeneHus1 111 CAMOCTOSATENIbHOM PadoOTHI
o0y4aommnxcs

OCHAIIIEeHHOCTDh MOMEIeHHUH /11 CAMOCTOATEIbHOM
padoThI 00y4AIOIHXCS

YUTAJIbHBIN 3aJ1 OMOIUOTEKH:

KOMIIBIOTEPHAA TEXHUKA,
IMOAKIIIOYCHHUEC K CCTH <<I/IHTepHeT»

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obecneyeHne yqe6H01“4 AU CHUITIMHBI

npu  OoO0ydYeHHUH C

HCIIOJIb30BAHUEM BJICKTPOHHOI'O 06yquI/151 N JUCTAaHIIMOHHBIX O6paSOBaT€JIBHbIX TEXHOJIOTHIA.

Heo0xoanmoe o6opynoBanne ITapameTpnl

TexHuueckune TpeﬁOBaHl/Iﬂ

IepconanbHsiii kKoMbloTep/ | Be6-Opaysep

Bepcust nporpamMmmHOTo obecriedeHus He HIDKE:

HOYTOYK/TITAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunexc. bpaysep 19.3
MHUKpPOQOH, OneparmoHHas cucreMa Bepcust nporpaMmmHOT0 00ecriedeHns He HIDKE:
JUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
JOCTYT B ceTh MHTEpHET Beb-kamepa 640x480, 15 kanpos/c

Mukpodon mo00it

JuHaMuky (KOJIOHKH WUTH | JTFOOBIE

HAyIIHUKH)

Certb (MHTEpHET)

[TocTositHHast ckopocTh HEe MeHee 192 kbut/c

TexHonormueckoe obOecneueHne peain3aluyd NPOTrPaMMbI/MOAYJS OCYIIECTBISETCS C

HCIIOJIB30BaHHECM QJICMCHTOB

YHUBEPCUTETA.

3JIEKTPOHHOU

nH(}OPMalMOHHO-00pa30BaTeNIbHON  cpefbl
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YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE YUYEFHOM JUCIATLIINHBI

Anpec caiita DBC KounuecTBo
N Bun uzpanust T'on IK3EeMILISIPOB
° AJIH YJIEKTPOHHOI0 pecypca
ABTOP(BI) HaumeHoBaHue u3gaHus (yueOHuk, YII, HN3nareancTBO HU31aH - B OuO/IMOTEKe
n/n (3anonnsaemcs 015 u30aHUlL 8
MII u ap.) us YHuBepcuTeT
9IN1eKMPOHHOM 8UOe) a
10.1 OcHoBHas IUTEpaTYypa, B TOM YHCIIE HIEKTPOHHBIC U3TaHU
Bounikos B.A. | KostonaHas Xxumusi. VYueOHuk CIIo. Jlanb 2015 | https://books.academic.ru/book.nsf/6
1 [ToBepXHOCTHBIE SBJICHUS U 2899933 /KomtonnHas+xumusi.+11oB 15
' JUCIIEPCHBIC CUCTCMBI. €PXHOCTHBICHIBICHUS+HU+IUCIIEPCH
bIe+CUCTEMBL.+ Y YCOHUK.
2.| Bonxos B.A., 3amaun u pacdersi 1o Vaebioe Hocobie M. : MI'TV um. 2006 https://search.rsl.ru/ru/record/010029 362
KOJUIOMIHOU XUMUH. A .H. Koceiruna 83049
YyeOHuk 1t
YHUBEPCUTETOB H http://booksee.org/book/636293 5
3.| llyxun E.JI.. | Komtonaaas Xumust XUMHKO- M.: Beicmas mkona: | 2004
TEXHOJIOTHYECKHUX
BY30B
3omuna JI.M. | KommouaHas xumMust M.: ®I'BOY BO ) 20
4.0 o OILTONA . Y4aebnoe mocobue | «PT'Y um. A.H. 2021
KoncnexT nexmumit
Koceirunay,
5 Bonkos B.A. | JlabopaTtopHble pabOThI 11O VYuebHoe nocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/010009 230
' KOJIJTOUTHON XMMUH. A.H. Koceirnna 00871
6.| 3omuna JLU. | Xumus 3 Yuebnoe nocodbue | UM MI'YT 2005 - -
10.2 JlomomHUTEIBHAS JIATEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaHMS
1.| Bonkos, B.A. | Teopernueckue 0CHOBBI Yueonoe nocodue | CIIO. : Jlanb 2022 https://e.lanbook.com/book/211955 20
OXpaHbI OKPY’KaOIIEH CpeIbl
2.| B.H. Komnonguast xuMus Vuebnoe nocodue | CII6: Jlans 2015
BepexxHuKoB, | TOBEPXHOCTHO-aKTUBHBIX http://e.lanbook.com/books/element. 5
n.n. BEILIECTB php?pll id=64325

I'epmaiuesa,



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
http://e.lanbook.com/books/element.php?pl1_id=64325
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M.IO.
KpbicuH.
10.3 MeToamdgeckre MaTepraisl (yKa3aHUs, pEeKOMEHIAINA IO OCBOSHUIO AUCIUIUTHHEI (Moyiisi) aBTopoB PI'Y M. A. H. Koceiruaa)
3onuna JILU. | [loBepxXHOCTHBIE ABJICHUS U MIT M..MI'VAT 2002 OUNOC-

JTUCTIEPCHBIC CHCTEMBI.
Konmonnnasa xumus. MII nng
MPOBEACHUS JTA00PATOPHBIX
pabor
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10. NHOOPMALUNOHHOE OBECIIEYEHUE YYEBHOI'O NIPOLECCA
10.1. Pecypcel anexkTponHo# 6MOIMOTEeKH, HHGOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI
U nipoeccuoHaNbHbIe 0a3bl TaHHBIX:
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 (MeXIyHapoIHas yHUBepcajabHas pedepaTuBHas Oaza
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 Oubmuotexka eLIBRARY.RU https://elibrary.ru (xpynHeimmii
poccuiickuii MH(POPMAIIMOHHBIN TOpTaid B O0JaCTH HAyKH, TEXHOJOTUHU, MEAMIIMHBI U
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

10.2. [Tepedensb mporpaMMHOTo 0OecTeueHus
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.

5.



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.




