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1.  Henawn, 3ax0a4uM ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

K ocnoenvim UCTIAM OCBOEHUA Oucuunﬂunbl «Konnouonas xumusy cxzedyem omHecmu.

— @opmuposanue 3HAHUN O COBPEMEHHBIX NPEeOCMABNIeHUAX O KONIOUOHBIX U OUCNEPCHBIX
cucmemax, O 3AaKOHAX, XapaxKmepusylowux noeeoeHue U CE0UCMBa dMUX CUCmeM U O
3HAYEHUU OAHHBIX CUCTNEM 8 PA3IUYHBIX 00NACNAX,

— no020mo6Kka CcmyoeHmos K OesimelbHOCMU 6 COOMBEemMCmEUU ¢ KEAIUDUKAYUOHHOU
Xapaxkmepucmukou 0axKaiaépa no HANPAsieHulo, 6 MOM HUcie @GopMuposanue ymMeHuil
8LINOIHAML CMAHOApMHble Oelicmeust  (Kiaccuguxkayus eeujecms, CoCmasieHue cxem
npoyeccos, cucmemMamuzayus OAHHLIX U M.N.) C Y4emoM OCHOBHbIX NOHAMUL U O0OUWUX
3aKOHOMEPHOCMEN, POPMYTUPYEMBIX 8 PAMKAX OA308bIX XUMUYECKUX OUCYUNIUH, NPUMEHSIMNb
3HaHUsL 0OWUX U CReyuhuuyecKux 3aKOHOMEPHOCMEl PAa3IUYHbLIX 0bnacmell XUMUYecKol
HAyKu npu peuileHuu npoghecCUOHAIbHbIX 3a0ad, NPUMEHAMb 3HAHUS 00wWux U
cneyuguueckux 3aKOHOMepHOCmell Pa3iuidHblX 0b1acmerl XUMU4eCcKol HAyKu npu peueHuu
nNPOpecCUOHanbHbIX  3a0ay, AHATU3UPOSAMb U  00pabamvleams  HAYYHO-MEXHULECK)IO
UHGOPpMAYUIO HA OCHOBE MEOPEMUHECKUX NPEeOCMABIeHUL MPAOUYUOHHBIX U HOBbIX PA30eN08
Xumuu, NpPoBOOUMb NPOCHIble XUMUYECKUe ONblmbl NOo NpedidsaemvlM MemoouKam,
8b10Upamb Memoobl OUACHOCMUKU BeWeCms8 U MAamepuaios, nposooums CmMaHOaApmHbvle
usmepenust, 0opabamvleams pe3yibmamsl IKCHEPUMEHMA.

K ocnosnuvim 3a0auam oceoenus oucyuniunvl « Koriouonas xumusy ciedyem OmHecmu:

- ¢opmuposanue y cmyOeHmos Hagblko8 U YMeHUs pabomul ¢ UsMepUmenIbHblMU npubopamu,

NOCMAHOBKU U NPOBEOCHUs.  KOIUYECHBEHHO20 — DKCNEPUMEHmMd, — MAmeMamuiecKkol
00paboOmMKU IKCNEPUMEHMATbHBIX OAHHBIX,

- paszeumue cnocoOHOCMU K MBOPUECmBY,
pazeumue  CHOCOOHOCMU U 8bIPAOOMKA  NOMPEOHOCMU K CAMOCHOSMENbHOMY

npUoOpemenuIo 3HaHUL NO KOMLOUOHOU XUMUU.
OOyuenne mno aucrumuHe «KommouaHas XuMusS» HampaBieHO Ha (OPMHpPOBAHUE Y
00yYaromuXCcst CAETYIONUX KOMITETEHIIHIA:

Koa n HauMeHoBaHue
. NHaukaTopbl J0CTHXKEHUs] KOMIIETEeHITUN
KOMITeTEeHIM I
OIIK-1. Beitb cnocoben wusyuats, [ MOIIK-1.1. 3Haer 3akoHBI © 3aKOHOMEPHOCTH
AHATU3UPOBATH, HCIIOIb30BaTh | MATEMATHYECKUX, (PU3UIECKUX, XUMHUIECKUX HAYK U UX
O00BEKTHI U MPOIIECCHI, OCHOBHIBASICH | B3AMMOCBS3H
Ha 3akoHax wu 3akoHoMepHOCTAX | MOIIK-1.2. Cnocoben wu3ydaTh W aHAJIU3UPOBATH
MaTeMaTHYeCKUX, (U3NYECKUX U | XHUMHUYECKHE OOBEKTHI U MIPOIECCHI
XUMHUYECKUX HayK U nx | MOIIK -1.3. Bnageer HaBBIKAMU HCHOJIL30BAHHUS B
B3aHMOCBSI3SX npo(ecCHOHANBHON ~ NEATENhHOCTH  XHUMHYECKUX
00BEKTOB M MPOIECCOB
OIIK-7.  Cnocobern  mpoomuth | MOIIK-7.1.  3Haer  0a30Bble  MaTeMaTHUYECKHUE,
AKCIIEPUMEHTAIILHBIC HMCCIICIOBAHUA | PU3NUYECKue,  (DU3UKO-XUMUYECKHE, XHUMHYECKHE,
Y UCIIBITAHUSI 110 33/IaHHOW METOAMKE, | IPUMEHSIEMbIE B KOJUJIOMTHOW XUMUU
HaAOJIFOIEHUS Hu m3mepenus, | MOIIK-7.2. Bnaneer OCHOBHBIMU METOIaMU
o0pabaTeiBaTh M WHTEPIPETHPOBATH | IKCIIEPUMEHTAIBHBIX HCCICOBAHUN W WCIBITAHUN B
AKCIIEPUMEHTAIILHBIC JaHHBIE, | KOJJIOUIHON XMMUU
MIPUMEHSA matematuueckue, | MOIIK-7.3. T'oToB mo 3agaHHON METOAMKE MPOBOAUTH
buszndeckue, (HUNKO-XMMHUYECKUE, | DKCTICPUMEHTAJIbHBIE HWCCICAOBAaHUS W HMCIBITAHUS,
XHUMHUYECKUE METOIBI HAOMONIEHUsT ¥ W3MepeHusi, oOpabaTwiBaTh U
WHTEPIPETHPOBATH SKCTICPUMEHTAJIbHBIC JaHHBIC
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2. MecTo AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Juctummaa B1.1.16.10 «KomtonaHass XUMHS» OTHOCHTCS K 00s3aTCIIBHOW 4acTH OJIOKa

bl «MaremaTnueckue u CCTCCTBCHHO-aHYYHBIC JUCHUIIJIMHBD)> W BXOIHUT B 06pa3OBaTeHbHYIO
pOorpaMMy MOATOTOBKH OaKaaaBpOB.

«KOJ’IJ’IOI/II[HaH XUMHUA» B3aUMOCBs3daHa JIOTUYCCKU, COACPIKATCIIBHO M MCETOAUYCCKU CO

CIEAYIOIMMH AUCHUIUIMHAMU U npakTukamu OOIT:

B o00s3aTenbHOM YacTu MOAYJIb «MaremaTuueckue u CCTCCTBCHHO-HAYYHBIC NUCHUIIIIMHBI

— o0111ast ¥ HeOpraHWYeCcKast XUMUS,

— QHAJTUTUYECKAsi XUMUS U PU3NKO-XUMUYCCKUE METObI aHAIIN3A,
— OpraHuyYecKast XuMusi;

— OMOXUMMSI;

— (huznueckast XuMusl.

3. CTpykTypa U coaepKaHue IJUCHUILIMHBI
OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABISIET 3 3adeTHbIe eAuHUITEI (108 qacoB).
3.1 Buabl y4eOHOI1 padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOyueHUs

Ne Bu yue6Hoii paGoThI KoaunuecTBo CemecTpbl
n/n 4acoB 5 -
1 | AyauTropHble 3aHATHS 90 90 -
B Tom umcne: -
1.1 | JIexuun 36 36 -
1.2 | CemuHapcKue/MpakTHYECKUE 3aHATHS 18 18 -
1.3 | JJaboparopHbIe 3aHATHS 36 36 -
2 | CamocTosiTesibHasi padoTa 18 18 -
B Tom umcne: -
2.1 | IpOMEXYyTOYHOE TECTUPOBAHUE 6 6 -
2.2 | pellleHre pacyeTHBIX 3aJ]a4 0 BApUAHTAM 6 6 -
2.3 | HOAroTOBKA K J1a00OpaToOpHBIM paboTam 6 6 -
3 | IlpomexxyTouHas arrecTanus -
3auet/aud.3auer/sK3aMeH 3a4er 3a4er -
Hroro 108 108 -
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3.2 Temaruveckuii NJIaH U3YyYeHUS TN CIUATIIHHBI

3.2.1. Ounas ¢popma oOyueHUs

TpyroemkocTsb, 4ac
AyauTopHasi pabora g
=
> o o = L2
B o S s =
Ne Pa3neanl/TeMbl ° < = = = 2 = 5 & e
) o
n/n AUCIUTLTHHBI 3 = & = El B E T 21 5 =
Q = T =z &=z E 2| 5 &
o S ° o g 2 X =)
= s < O S o s
SR ET| &% 5
= &
1 IIpeamer u conep:kaHue KOJUIOUIHOU
XHMHH €€ MECTO B €CTECTBO3HAHUU 4 2 - - - 2
2
TEXHHUKE U TEXHOJIOTHHU
2 | Kimaccudukanms 1 XapakTepUCTHKA 3 2 2
JUCTIEPCHBIX CUCTEM
3 AncopOnust Kak MOBEPXHOCTHOE 5 3 6 )
SIBJICHHUE
4 | CBoiicTBa KOJUIOMJIHBIX PACTBOPOB:
JIBOMHOM 3JIEKTPUYECKUM CIIOM, 6 3 6 2
XapaKTEPUCTUKA KOJUTOUTHBIX
pacTBOpPOB.
5 Metoap! TOTY4eHHS U OUYUCTKH 4 ) 3 )
KOJUJIOUJTHBIX PACTBOPOB
6 Buapl nucnepcHbIx cucteM 4 2 2 - 2
7 Y CTOMYHUBOCTH U KOATYJISILIHS 4 ) 6 )
KOJUJIOUJTHBIX PACTBOPOB
8 | JIuodpunabHbIE KOIIOUIHBIE PACTBOPBI:
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS 4 ) 4 )
(BMC) 1 moBepXHOCTHO-aKTHBHBIC
BeniectBa ([TAB)
9 HanoBemecTBa 1 HAaHOTEXHOJIOTHH 4 2 4 - 2
Hroro | 108 36 18 36 - 18

3.3 Conep:xkanue THCUMIIIMHBI

Pazgen 1. Ilpenmer u copep:kaHve KOJJIOMIHOW XMMHM €€ MECTO B €CTEeCTBO3HAHMH,
TeXHHUKEe U TeXHOJIOTHM.

[Ipeamer u OOBEKT M3Y4YCHHS KOJUTOMAHOW Xxumuu. KoymomaHas XUMHs — 3TO HayKa O
CBOMCTBAX T€TEPOTCHHBIX BHICOKOIUCIIEPCHBIX CUCTEM U O MPOTEKAIOIIUX B HUX MPOIIECcCaXx.

Pazgen 2. Knaccudukanus 1 XxapakTepucTHKA JUCIEPCHBIX CHCTEM.

XapakTepucTrka U KIacCU(UKALUS JUCTIEPCHBIX CHCTEM. XapaKTePUCTUKA JUCTIEPCHOCTH U
reTeporeHHOCTH cucrteM. Knaccudukarms nucrepcHbXx cucteMm. JlmodgunbHbie M TU0POOHBIE
KOJUIOUJIHBIE pACTBOPHI KaK MPUMEP JAUCTIEPCHBIX CUCTEM.

Pazgen 3. AncopOumsi Kak MOBEPXHOCTHOE sIBJICHHE.

OcCHOBHbIE TIOHSITUSL U OINPEICIICHHUS B TEOPUU MOBEPXHOCTHBIX SIBICHUU. TepMoIuHaMHKa
MOBEPXHOCTHBIX SIBJICHUM. YzenbHas CcBOOOAHAs TMOBEPXHOCTHAsl SHEPrusi M TOBEPXHOCTHOE
HaTsDKeHue. Aaresust u kore3usi. CopOIMOHHBIC TTPOIIECCHI.
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Paznen 4. CpoiicTBa KONIOHAHBIX PACTBOPOB: JABOMHON JJIeKTPHYECKHH CJI0i,
XapaKTepPUCTHKA KOJJIOUIHBIX PACTBOPOB.

JIBoiiHOM snekTprueckuii cioi. OOpa3oBaHue ABOWHOTO 3nekTpudeckoro cios (IA2C) Ha
rpanuile pasnena ¢ga3. Mojenu cTpOeHUs! TBOMHOTO JJIEKTPHUECKOTO CIO0sI. DIEKTPOKMHETHIECKUE
SIBJCHUS. DIIEKTPOKMHETUUECKUE SIBJICHUS.

XapakTepucTruka KOJUIOMAHBIX cucTeM. CTPpyKTypHO-MEXaHUYECKHUE CBOMCTBA JUCIEPCHBIX
cucteM. OnTUYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. ONTHYECKUE METOAbl ONPEeNeHUs CBOWCTB
KOJUIOWJHBIX cucTteM. Okpacka KOJUIOMJHBIX CHCTEM. MOJIEKYJIIpHO-KHHETHYECKHE CBOWCTBA
BBICOKO/AMCIIEPCHBIX CUCTEM.

Pa3znes 5. MeToabl moJiy4eHHsI M OUUCTKH KOJUIOUIHBIX PACTBOPOB.

Meroabl mony4eHus: KOJUIOUIHBIX PACTBOPOB. MeTOAbl OUUCTKHU KOJIOUIHBIX PACTBOPOB.

Pa3znes 6. Buabl 1ucnepcHbIX CHCTEM.

Cycnesuu u 301u. Omynbcun. [lensr. Asposonu. [Topomku.

Pa3znes 7. YcTOMUMBOCTD U KOATYJISIIUSA KOJJIOUIHBIX PACTBOPOB.

ArperatuBHasi yCTOMYMBOCTh M KOATyJSALMS JIUCIEPCHBIX CUCTEM. ArperaTuBHas
YCTOMYUBOCTh U KOAryJssius. @akTopbl arperaTUBHON YCTOMYMBOCTU. DJIEKTPOIUTHASI KOATYIISIIUS
110(OOHBIX TUCTIEPCHBIX CUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.

Peonornueckue cBoiicTBa aucCIepcHBIX cucTteM. Bunel nedopmarnuu. Peonormveckue
Mozenu. Peonornueckrue cBOMCTBA peasibHBIX Tell. TUKcoTponus. Peonekcus.

Pasznea 8. J/InopuiibHbIe KOJLUIOUAHbIE PACTBOPbI: BBICOKOMOJIEKYJISIPHbIE COeIMHEHMSI
(BMC) n noBepxHocTHO-akTUBHBbIe BemecTBa (ITAB).

Knaccudpukanmss u obmas xapakrepuctuka I[IAB. Munemnspasie pactBopbl [IAB.
Conrobunuzanus. MUKpPOTETEpPOTeHHBIE CHUCTEMBI: JMYJIbCHH, CYCINEH3MH, TIOPOIIKH, TEHBI,
a’poszonu. OcoOble CBOWMCTBA AHMCIEPCHBIX CHCTEM. MeToAbl TONy4YeHUs, CTaOWIM3aluu |
paspymienusi. PacTBopbel BbICOKOMOJEKYISpHBIX coeanHeHud (BMC) u ux XapakTepHCTHKHU.
Ha6yxanue u pactBopenrie BMC. Hapymenne ycroitunBocT pactsopo BMC.

Pa3znen 9. HanoBenecTBa 1 HAHOTEXHOJIOTHH.

OmpeneneHre HAHOBEIIECTB U HaHOTEXHOJOTHH. CriocoObI omydyeHus. [Ipumenenue.

3.4 Temaruka ceMMHAPCKUX/NMPAKTHYECKHUX M JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/MpakTUICCKUEC 3aHATHS

1. Knaccudukarus 1 XxapakTepuCTHKA JUCTIEPCHBIX CHCTEM.

2. AncopOums Kak MTOBEPXHOCTHOE SIBJIICHHE.

3. CBoiicTBa KOJUIOMJHBIX PacTBOPOB: JBONHOW 3JEKTPUYECKUH CIIOHM, XapaKTepHCTHKa
KOJUIOWTHBIX PaCTBOPOB.

4. MeTo/1bl TOJYYEHHS U OUUCTKH KOJUIOMIHBIX PACTBOPOB.

5. Bubl AMCIIEPCHBIX CUCTEM.

6. YCTONYMBOCTD U KOAryJIlHs KOJUIOUAHBIX PAaCTBOPOB.

7. JInouiibHBIE KOJIJIOMIHBIE PACTBOPHI: BBICOKOMOJEKYIsipHBIe coenuHenus (BMC) u
MOBEPXHOCTHO-aKTUBHBIE BelecTBa ([IAB).

8. HanosemniecTBa 1 HAHOTEXHOJIOTHH.

3.4.2. JlabopaTopHbIE 3aHATHS

1. AncopOuus u3 )KMIKOCTU Ha TBEPIOM BEIIECTBE.

2. 3yueHune CBOMCTB KOJUIOUIHBIX PACTBOPOB.

3. IlomyueHus: 1 OUUCTKHU KOJIJIOUHBIX PacTBOPOB.

4. ITonyyeHne TUCIEPCHBIX CUCTEM.

5. 3yueHne yCTOMYMBOCTH U KOAryJIILIMOHHBIX CBOMCTB KOJUIOUMAHBIX PACTBOPOB.
6. 3yuenune cBOMCTB TUOGUIBHBIX KOJIJIOUIHBIX PACTBOPOB.

7. Ilony4yeHue HaHOUACTHII cepedpa.



3.5 TemaTrnka KypcoBbIX POEKTOB (KypCOBBIX pador)
KypcoBbie paboTsl (ITPOEKTHI) HE MPETYCMOTPEHBI.

4.  YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE O0ecneyeHue

4.1 OcHoBHas JuTeparypa

1. TaBponckasa, lO.0. Kommonnnas xumus: y4eOHHK M TPAKTUKYM [UIS BY30B /
1O. 10. I'aBponckas, B. H. [Tak. — Mocksa : U3gatensctBo FOpaiit, 2026. — 287 c. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-02502-6. — Tekct : snekrponHslii // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583659.

2. Wyxun, E. JI. Komnounnast xumus : yaeonuk ans By3os / E. JI. lllykun, A. B. Ilepuos,
E. A. Amenuna. — 7-e u3g., ucnp. u gon. — Mocksa : U3parensctBo FOpaiit, 2026. — 444 ¢. —
(Beicmiee  oOpazoBanme). —  ISBN 978-5-534-01191-3. — Tekct : 21IeKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582751.

4.2 JlomosHWTeNbHAS JUTEPATYpPa

SIxoBneBa, A. A. Komnoungnas xumus : yuyeOHoe mocoOue anst By3oB/ A. A. SIkoBneBa. —
2-e w3n., uchnp. U jgon. — MockBa: M3marensctBo HOpaiit, 2026. — 212 c.— (Bricmiee
oOpazoBanue). — ISBN 978-5-534-20151-2. — Tekct : snekrponHslii // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585808.

4.3 DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCypChl
1. O0P «KommounHasa XuMus
URL: https://online.mospolytech.ru/course/view.php?id=6331

4.4 CoBpemeHHble NpodeccuoHAIbHBIE 0a3bl JAHHBIX W MH(POPMANMOHHBIE
CIPABOYHbIE CHCTEMbI

1. http://prometeus.nse.ru — 6a3a ['TIHTb CO PAH.

2. http://borovic.ru — 6a3a narentoB Poccuu.

3. http://1.fips.ru/wps/portal/Register — @DenepanbHbIi HMHCTUTYT POMBIIIICHHON
COOCTBEHHOCTH.

4. http://google/com/patent — 6a3a marentoB CIIA.

5. http://freepatentsonline.com — 6a3a narentos CIIIA.

6. http://patentmatie.com/welcome — 6a3a natentos CIIIA.

7. http://patika.ru/Epasenet_patentnie poisk.html — eBponeiickas 6a3a naTeHTOB.

8. http://gost-load.ru — 6a3a I'OCTos.

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

10. http://elibrary.ru — Poccuiickasi mouckoBasi CHCTEMa HAYUHBIX MMyOTHKAIIAN.

11. http://springer.com — aHTJI0s3bIYHAs! TIOMCKOBAsi CUCTEMa HAyYHBIX MTyOIHKAIUHA.

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

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

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

15. http://riodb.ibase.aist.go.jp/riohomee.html — 6a3a crieKTpOB XUMHUYECKUX COETUHEHUH.

16. http://chemanalitica.com/book/novyy spavochnik — HOBBI CHpPaBOYHHK XHUMHKa U
TEXHOJIOTA.



https://urait.ru/bcode/583659
https://urait.ru/bcode/582751
https://urait.ru/bcode/585808
https://online.mospolytech.ru/course/view.php?id=6331
http://prometeus.nse.ru/
http://borovic.ru/
http://1.fips.ru/wps/portal/Register
http://google/com/patent
http://freepatentsonline.com/
http://patentmatie.com/welcome
http://patika.ru/Epasenet_patentnie_poisk.html
http://gost-load.ru/
http://worlddofaut.ru/index.php
http://elibrary.ru/
http://springer.com/
http://dissforall.com/
http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
http://riodb.ibase.aist.go.jp/riohomee.html
http://chemanalitica.com/book/novyy_spavochnik
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5. MarepuajbHO-TEXHUYECKOE 00ecreyeHue

Jliis mpoBeneHus 1abOpPaTOPHOTO MPAKTUKyMa Ha COBPEMEHHOM YPOBHE NP BBITIOTHEHUHU
nabopatopHbix pabor B aymutopusx I[IK-411 mpemycMOTpeHO WCHOIB30BaHUE CIIEAYIOMIETO
000pyIOBaHUS:

®doromerp KDOK-3-01 doToanekTpudeckuii.
AKBaJIUCTUILISATOP.
AHaNMUTUYECKHE BECHI.
TexHnuecKkue BeChI.
DJIEKTPUYECKUH TTOTYIPOBOIHUKOBBIA BBIIIPSIMUTENb.
MunnuamnepmeTpsl.
CymuibpHBINH mKad.
DTOpPOIIACTOBBIE KATIOPUMETPHI.
TepmomeTpsl.
. DIEKTPOIU3EPHI.
. pH-MeTp-noHOMeTpHI.
. Cnekrpodoromerp CD-56.
. Tepmocrar nupkynsauuonHsiii BT3-2.
. ABromarnueckwuii Tutparop TitroLine Alpha.
. Iorenunocrar mapku IPC PRO-M.
. HoytOyk ¢ ycranosnennsiMu cpeactBamu MS Office PowerPoint.
. MyJIbTUMEIUIHBINA IPOEKTOP € MEPEHOCHBIM SKPAHOM.
. BerTspkHOM mikad.

e A

—t e e e ek e e = \O
O WN W — O

6. MeToauveckue peKOMeHIANH

6.1 Meroanueckue peKOMEHAAIUN ISl IPENOAABATEJIS 110 OPraHu3alumn
00y4eHus1

Mertoguka npenojgaBaHus — guclMIUIMHBEL - «KommowaHas — XuUMMS» M peallu3anusd
KOMIIETEHTHOCTHOTO IOJAXO0Ja B H3JIOKEHHHM M BOCHPHUATHM MaTepuana IpeaycMaTpuBaeT
UCMOJIb30BaHUE CIENYIOIIUX AaKTUBHBIX M MHTEPAaKTUBHBIX (OPM IPOBEACHUS TIPYIIOBBIX,
VHAWBUAYAJIbHBIX, 8y IUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

- YTE€HUE JIEKIIUHA C UCTOIb30BAaHUEM MHTEPAKTHUBHBIX CPEACTB HAIVIAIHOCTH (Ipe3eHTAallNH,
BUACO(PMIBMBI C IEMOHCTPALIMEH XUMUYECKOTO IKCIIEPUMEHTA);

- BBINOJIHEHUE CTYJIEHTaMU MHIUBHIYaJIbHBIX CaMOCTOSATENIBHBIX paboT U paboT
71a00paTOPHOTO MPAKTHKyMa.

IIpenycMoTpeHa BO3MOXKHOCTh HMCIIOJIb30BaHMS 3JIEKTPOHHOIO OOyUYeHMsI, TUCTAHLIMOHHBIX
oOpa3oBaTenbHBIX TexHONOTul. Bece marepuansl pazmematorcss B CAO Mockosckoro Ilonurexa
(https://online.mospolytech.ru).

6.2 Meroauueckne yKazaHus 1Ji 00y4aOMIUXCH 10 OCBOCHUIO TUCIHHILINHBI

B npouecce 00ydeHus: MCIONB3YIOTCS CIEAYIONUE OLIEHOUHbIE (POPMBI CAMOCTOSITEIbHOMN
paboThI CTY/IEHTOB, OIICHOYHBIE CPEJICTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCTallui:

1) KOHTpOJIBbHBIE BONPOCHI,

2) MHAUBUAYAJIbHBIE 3aJJaHUS,

3) MOArOTOBKA M 3alUTa JTA00OPaTOPHBIX padoT,

4) TecToBbIe 3aaHUA B cucteme LMS.
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[To pe3ynbpTaraM BBINOJHEHHUS WHAMBHUIYAIbHBIX CAMOCTOSTENBHBIX pabOT, MPOBEPSIEMBIX
IpenojiaBaTeseM, BBIIOJHEHMs W 3allUTa BCeX JIAOOpAaTOPHBIX paboT, MPOXOKIACHUS
IIPOMEXYTOUHBIX TECTOB B cucTeMe LMS cTyeHTy BBICTaBIIsSIETCA 3aUeT.

7. DoH/ OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4YeHUs

[IpomexyTouHas arrecTanus o0yyaronuxcsa B (popme 3aué€ra MPOBOAUTCS MO pe3yjbTaTam
BBITIOJIHEHHUSI BCEX BUJOB Y4EOHOH pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JTUCIUIUIMHE, TIPU 3TOM YYMTHIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B T€UCHHE
cemectpa. OLeHKa CTENEHH AOCTIKEHHs 00y4YaroImUMCs IJIAHUPYEMBIX PE3y/IbTaTOB O0yYSHHS 1O
JTUCIUIUIMHE MTPOBOAUTCS MPENoiaBaTeieM, BeIyIIUM 3aHATHS METOJOM 3KCHepTHOU oueHkU. 1o
uToram HpOMe)KYTOqHOﬁ aTTeCTaluu I10 JUCHUIINIMHE BBICTABJISICTCA OLCHKA «3a4YTCHO» HIIN «HE
3aYTEHO».

K HpOMe)KYTOqHOﬁ aTTeCTAllUN NOIMYCKAKOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIINEC BCC BUIBI
yaeOHOM paboTHI, TPEAYCMOTPEHHBIC pabouel MpOrpaMMOu MO TUCHUTUINHE «Du3nuecKass XUMUsH
(MPOMEXXYTOUYHbIE TECTHPOBAHUS, BBIIOJHEHHE M 3alluTa Ja0OpaTOPHBIX pPa0OT, BBIIOJIHEHUE
WHAUBUAYAJIbHBIX 3a/1aHU).

7.2 1Ikajna u KpUTEPHUH OLIEHUBAHNS Pe3yJIbTATOB 00yUeHUs

HIxana

Onucanne
OLICHKH
Beimonnensl Bce BUAbI y4eOHOW paboOTHl, MPEIyCMOTPEHHBIE Y4eOHBIM
miaHoM. CTyJE€HT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB
NPUBEJCHHBIM B TaONMHUIaX IOKa3arelned, Omepupyer MpHOOPETEHHBIMU
3auTeno 3HAHUAMH, YMEHHUSMH, HaBbIKaMH, TPUMEHSET UX B CHUTYyalMsX

MOBBIIIEHHOW ~ ciokHOCTU. [lpy  3TOoM  MOryr OBITH  JOMYIIEHBI
HE3HAYUTEJIbHbIE OUIMOKH, HETOUYHOCTH, 3aTPYIHEHUs NMPH aHATUTHYECKUX
olnepanysX, IEpPeHOCe 3HAaHUM M YMEHHHM Ha HOBBIC, HECTaHJIapTHbIC
CUTYALUH.

He BemonHen onuH mim 6oiee BUIOB YUeOHON paOOThI, IPETYCMOTPEHHBIX
yueOHbIM TuIaHOM. CTyOeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3HaHWH, YMEHWW, HABBIKOB TPHUBEJACHHBIM B TaOJMWIaX MOKa3aTeseH,
He 3aureno AOMYCKAIOTCA 3HAYUTCIIbHBIC OH_II/I6KI/I, MNpOABIACTCA OTCYTCTBUC 3H3.HPII>1,
YMEHHH, HaBBIKOB 10 psAy TOKa3aTelel, CTYIEHT UCHBITHIBAET
SHAYUTCIIBHBIC 3aTPYAHCHUSA HNpPU OINCPUPOBAHHUH 3HAHUAMHU W YMCHUSIMU
MIPU UX TMEPEHOCE HA HOBBIE CUTYAIIHH.

7.3  OuneHo4Hble CPeACTBA

7.3.1. Texyumii KOHTPOJIb
Ilepeuensv oyenounvix cpeocme no oucyunaune «Konnouonan xumusny

IIpencrasnenue
Ne Hanmenosanue ore- Kpatkas xapakTepucThka OreHOYHOTO
oC HOYHOTO CPEJICTBA cpeicTBa OLCHOMHOTO Cpeit-
p p crBa B ©OC
PaznoypoBHeBbI€ 3a7a- | Pa3znuyaror 3agauu v 3a1aHus: Kommuiekt pazno-
1 Yd ¥ 3aJaHAS a) pENpPOAYKTUBHOTO YPOBHSI, MIO3BOJISIO- | YPOBHEBBIX 33/1a4 U
(P33) IIME OLICHUBATh U JUATHOCTUPOBATH 3HA- | 3a/IaHHI
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HUE (PaKTHIECKOTO MaTepHuaia (0a30BbIe
0) PEKOHCTPYKTHUBHOTO YPOBHS, MO3BO-
JSIFOINME OIEHWBATh W JHArHOCTHPO-
BaTb YMCHUS CHUHTC3UPOBATH, aHAJIU3UPO-
BaTh, 00001aTh (PAKTUUECKUN U TEOPETH-
YeCcKui Matepuai ¢ GOpMyIHpPOBAHUEM

B) TBOPYECKOT'O YPOBHSI, TIO3BOJISIFOIIINE
OLCHUBATb U INAarHOCTUPOBATH YMCHU,
WHTETPUPOBATh 3HAHUS PA3IMYHBIX 00J1a-
CTEH, apryMEeHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHUSL.

YcTHBIN onpoc,

CpencTBO KOHTPOJIS, OpraHU30BaHHOE KaK
crienuanbHas 6ecea rme1arornaeckoro
paboTHHKA ¢ 00YJAIOIMCS HA TEMBI,

Bomnpocs o

2 cobecenoBaHue, CBSI3aHHBIE C M3y4aeMOW TUCIUIIIMHON, U | TeMaM/pa3jaenam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa JACITUTITUHBI
3HaHWH, 00yJaroIIerocs Mo OnpeaeeH-
HOMY paszieny, Teme, MpooIeMe U T.1I.
CucreMa cTaHgapTU3UPOBAHHBIX 3a/JaHHI,
3 Tect MO3BOJISIOIIAS] ABTOMATU3UPOBATh Npolte- | DOoH TECTOBBIX
(T) ypy U3MEpEHUs YPOBHS 3HAHHUHN U yMe- 3aJIaHAI

HUI oOyuaromierocs.

7.3.2. [IpomexxyTouHasi aTTecTarus

IIpumepbl BApHAHTOB KOHTPOJIbHBIX PadoT 1Jis1 NPOBEAeHHUA TeKYIero KOHTPOJIsI.

KonTtponbnast pabora Nel

1. Yro oOmiero u yem otnuyatorcs reopuu Jlearmiopa u bOT?

2. Y KakoW WH3 OJKHJIKOCTEH OOJbIE IMOBEPXHOCTHOE HATsDKEHHE Yy OeH3oja WIu

HUTpoOeH30ma? OTBET 0O6OCHYIITE.
3. OOBsACHUTE MPOIIECC H3OTEPMHUIECKON MMEPETOHKH.

4. Yro takoe norarus’?
5. Uro mnpoucxomutr ¢ JIOC mpu TOBBIIICHUH KOHIEHTpauu WHANGDEPEHTHOTO

AIIEKTPOJINTA?

3aoaua. OnpenenuTh OO TIOBEPXHOCTH, 3aHATYIO NOTCHIUAIONPECIISIOIINMH HOHAMH (Z
= 1) B I9C npu xonuentpanuu Bogaoro pactsopa NaCl C = 0,01 mons/n u notennuane 01= 3-10-

2B. IInomanp, 3anuMaeMas OTHAM HOHOM So= 2-10-19m2.

Kontponbnast pabora No2

1. KakuM nmapameTpoM XapaKkTepu3yloT HHTEHCUBHOCTh OPOYHOBCKOTO JIBHYKEHUS ?
2. JlafiTe 0ObSICHEHHE TIPUYUHBI JIEKTPOOCMOCA.
3. Ha yem ocnoBana teopust 1JIOO?

4. Kakue peosoruueckrue KpuBbl€ XapaKTePHbI 11 HBIOTOHOBCKUX KUIKOCTEH?
5. IlpuBeaute KIacCUpUKAIIMU IMYIIbCUH.

3aodaua. Paccuntath CKOpOCTh AnekTpodopesa chepuuecknx gacTuil paguycom r =1-10-6m
B BOJHOM pacTBope annekrpoinuta (¢ = 80) ¢ konnenrpauueir C=2-10-2mons/n npu E = 2-103B/m,
€CII MpU TEUCHUH AMCIEPCUOHHOM cpelsl yepe3 auagparmy, cOpMHUPOBAHHYIO U3 ITHX YACTHIL,
BO3HHUKAET pa3HOCTh NOTeHHHanIoB &£=7,5-10-2B. YienpHass 3JI€KTpONPOBOAHOCTh M BSI3KOCTb

JUCTIEPCUOHHOM cpefbl paBHBL: A=2,5-10-20M-1-M-1 u e=1-10-3I1a-c.
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Bonpocwt ons noocomoexu k 3auemy no oucyuniune « Koanouonas xumusy

1. Crabunusanus AUCTIEPCHBIX CUCTEM MOJUMEPAMH.

2. Kuneruka koarynsuuu. beictpas u mennenHas koaryisaus. OOpatumas 1 HeoOpaTumast
KOaryJisiiusi.

3. Tlomydenune AUCHEPCHBIX CHCTEM ApoOieHueM. DPheKT aacopOIMOHHOTO MOHUKEHUS
npouHoctu. Ero o0bsicHenue.

4. TlonydyeHWe IUCTIIEPCHBIX CUCTEM MNYTEM KOHJEHCAlMHM. ['OMOreHHass W reTeporeHHas
KOHJCHCALUS.

5. MoJieKyIsIpHO-KHHETUYECKHUE CBOMCTBA TUCIIEPCHBIX CUCTEM.

6. bpoyHoBckoe ngBmkeHune u ceguMmeHTtanus.  CeauMeHTaNMOHHO-TU(HY3MOHHOE
paBHOBECHE B TUCIEPCHBIX CUCTEMAX.

7. OnTU4ecKre CBOMCTBA IUCIIEPCHBIX CUCTEM. SIBIEHME pacCcesiHUsI CBETA.

8. Knaccudukanuu moBepxHocTHO-akTUBHBIX BemiecTB (ITAB). [IpuMeHnenne B TeXHUKE.

9. Munemioo6pa3zyronue IoBepXHOCTHO-aKTUBHBIE BelecTBa. KpuTrueckass KOHIIEHTPAIUs
Munemnooopasopanus. CTpoeHrne MULEI.

10. ComoOunm3anusi B pacTBOpax MOBEPXHOCTHO-akTUBHBIX BemiecTB ([IAB), 3HaueHue B
npupozae u Texuuke. Moromiee aericreue [1AB.

11. Omynbcus. Knaccudukanuu smynscuil. [IpuMenenue sMmynbcui.

12. Crabwmsanus ©  paspyuieHue dSMynbcui.  OOpamenne a3  IMYJIbCHM.
I'uppodmnsnonunopuibHenii 6ananc (I'JIB).

13. Ilenb1. MeTobl moydeHus U cTabuau3anuu rneH. [I[puMeHneHnue mneH.

14. Anposzomu. Knaccudukamnuss asposoneir. CBOHCTBa, YCTOHYHMBOCTH, pa3pylICHUE
a’po30J1ei.

15. IlapameTpsl HampsDKEHHOTO  COCTOSIHUSL  JMCIEPCHBIX CUCTEM:  HAaIpsKEHHE,
nedopmarusi, ckopocth  aedopmaruu. 3akoH ['yka. 3akoH  BHYTPEHHETO  TpEHUS
HproToHa.OCHOBHBIE pPEOJOTUYECKUE BEJIWYMHBI, XapaKTEPU3YIOLIUE IOBEACHHE MaTepuaia I0J
Harpy3Koi.

16. Teuenue B UUIMHIPUYECKOM KaHalle (KAWJUISIPE) HHIOTOHOBCKUX U HEHBIOTOHOBCKHX
KOJUTOMJIHBIX PacTBOPOB.

17. Bs3kocTh pa30aBlIEHHBIX, arperaTMBHO YCTOWYMBBIX JHCIIEPCHBIX CHCTEM. Y CIOBUS
MIPUMEHUMOCTH YpaBHEHUS DUHILTEIHA.

18. CTpyKTypHupOoBaHHME IUCHEPCHBIX CUCTEM. DakTOphl, ONPEAEISAIOIIUE UX CTPYKTYpY.
I'enu u ctynau. Cunepesuc.

19. Peonoruueckne KpuBbIE TEUEHUS IIACTUYHBIX JUCIEPCHBIX MAaTEpUajoB. YpaBHEHUE
[IIsenoBa-bunrama.

20. CtpykTypa U OCOOCHHOCTH TEUEHHsI OOpAaTHMO KOATYJIHPYIOIIUX TUCTIEPCHBIX CHCTEM.
Tukcorponus. Peonorndeckrne KpuBbIe.

21. Crpykrypa Hu OCOOCHHOCTH TEYEHHMS BBICOKOKOHIIECHTPHPOBAHHBIX CYCICH3HM.
Hunarancus. Peomornyeckre KpuBbI€.

22. BHyTpeHHee BpallleHue U THOKOCTh MOJTMMEPHBIX MOJIeKyll. OCOOEHHOCTH UX TETIOBOTO
nerxeHus. Konpopmanronnas sHTponus.

23.  Ocobwie  (¢u3HKO-MEXaHWUECKHe  CBoiicTBa  monmmepoB.  CtekinoobpasHoe,
BBICOKOAJIACTUYECKOE U BA3ZKOTEKYUYEE COCTOSIHUSI TOJIMMEPOB.

24. Ilpuposia pacTBOPOB NOJUMEPOB, CXOACTBO U Pa3INdMsl C KOJUIOMJIHBIMU PACTBOPAMHU.

25. OcobenHoctu pacTBopeHus nojguMepoB. HaOyxanue momumepoB. TepMoarnHaAMUYECKHE
OCHOBBI PaCTBOPEHUS IIOJUMEPOB.

26. TlomudneKTpoauThl, (PaKTOPHI, BIUSIONIME HA CBOWCTBA PACTBOPOB IMOJHMAIICKTPOIUTOB.
[IpumeHeHne MoIN3IEKTPOINTOB.

27. Pa3meppl KOJUIOMAHBIX YacTUIl W pasMmepHbie 3 dexTel. [loHsATHE O TEeXHOIOTUH
HU3KOPAa3MEPHBIX CUCTEM (HAHOTEXHOJIOTHUN).



13

28. TloHsaTtne O (QpaKTAIBHBIX CTPYKTypax. YpPaBHCHHE COCTOSHHUS M PEOJOTHYECKHE
ypaBHEHHUS (PpaKTaIbHBIX CTPYKTYP.

29. Knaccudukanuu aucnepcHbix cucteM. KomtonaHoe cocTosiHue BEIecTBa.

30. IlonsTne 0 mMNOBEPXHOCTHOM cioe. ['eoMerpuueckue mapaMeTpbl IOBEPXHOCTH.
TepMmoannamuyeckue GyHKIIUU TTOBEPXHOCTHOTO CIIOSI.

31. IloBepxHocTHOE M MexdazHOe HaTsokeHHe. BimsHue mpupoasl (a3 Ha HaATIKEHUE.
Mertoasbl onpeneneHus MOBEPXHOCTHOTO HATSXKEHHUS.

32. AncopOmusi Ha TpaHWIlE pacTBOp — ra3. [loBEepXHOCTHOE HATSIKEHHE PacTBOPOB.
VYpaBHeHue n3otepmsl aacopbumu ['mboca, ero anamms.

33. TloBepxuocTtHo-akTHBHBIE BemecTtBa (ITAB). IloBepxHocTHas aktuBHOCTH. [IpaBumio
TpayoGe.

34. KanwmnspHoe AaBiieHHE. 3aBUCUMOCTh YNPYTOCTH Tapa OT KPHUBHU3HBI MMOBEPXHOCTHU
pasnena. M3ortepmuueckas neperoHka.

35. AnpcopOuuss TapoB TMOPUCTHIMH  MaTepuasiamu. KanmuuisipHass — KOHIEHCAITHS.
Omnpenenenue yaenbHOM MOBEPXHOCTU aIcOPOCHTA.

36. Pactexkanue u cmaunBanue. Kpaesoii yron. Bnusiuue IIAB nHa cmaunBanue. Anresust u
kore3us. OCHOBBI (hJIOTAIHH.

37. ApncopOmusi Ta30B Ha TMOBEPXHOCTH TBEPABIX Ten. Ilpupoma aacopOIMOHHBIX CHIL
OcCHOBHBIE TEOPUU aJICOPOLINH.

38. AncopOrust Ta30B Ha MOBEPXHOCTH TBEPABIX Tesl. OCHOBBI MOHOMOJICKYJIIPHON TEOPUHU
Jlanrmiopa. AKTUBHBIEC LIEHTPBI IOBEPXHOCTH.

39. AncopOius ra30B Ha TOBEPXHOCTH TBEPABIX Tell. OCHOBBI MOJUMOJICKYISIPHON TEOpUHU
[Monstau. AACOpOIMOHHBIN MOTEHIUAL.

40. AncopOuusi Ta30B Ha MOBEPXHOCTH TBEPABIX Tel. OcHoBHI Teopuu bOT. Onpenenenue
yZEeJIbHOW MOBEPXHOCTU MAaTEPUAIIOB.

41. Bniussaue Temneparypsl Ha afcopOiuto. TennoTel aacopouu. TemioTsl cMauynBaHMs.

42. MonekynsipHas afcopOIusi U3 pacTBOPOB HAa IOBEPXHOCTH TBEPABIX Tenl. BriusHue
npupobl (a3 U paCTBOPEHHOTO BEILIECTBA.

43. MOHOMONEKYIISPHBIC CIIOU, X 00pa30BaHUE U CTPOCHUE. Y PaBHEHUE COCTOSTHHUS.

44. NonooOMeHHast amcopOnusi U3 pacTBOPOB. XapaKTEPUCTHKA HOHUTOB. PaBHOBecue
MOHHOTO 0OOMeHa. [I[puMeHeHe HOHUTOB.

45. O6pa3oBanue W CTpoeHHE ABOWHOrO 3nekrpudeckoro cios ([I2C). Crenuduaeckas
a/1copOLIMsI HOHOB.

46. PacnpenesieHME HOHOB U 3JICKTPUUYECKOrO MOTEHIMAa B IBOMHOM 3JIEKTPUYECKOM CJIO€
(A3C). [Mapametpsl, xapakTepusyromue JIIC.

47. BuusHUE SNEKTPOJIUTOB HA MapaMeTpbl JIBOMHOTO  JJIEKTPUYECKOTO  CJIOA.
Nnmuddepentrsie u HenHAUPPEPEHTHBIEC HIIEKTPOIIUTHL.

48. IloBepXHOCTHOE  HATSHDKEHUE  3apsSHKEHHOW  TpaHUIbl  pas3jiena, ypaBHEHHUE
ANEKTPOKATUIIIIPHOCTH.

49. IlonsiTue 00 SMEKTPOKUHETUUECKOM MTOTEHITHAJIE, BIMSHUE HA HETO AJIEKTPOJIUTOB.

50. DneKTpoKUHETHYECKHE ABJIEHU. DnekTpoocMoc. OcHOBBI Teopuu. [IpuMeHenue.

51. DnekTpokuHEeTHYECKHUE BIEHUA. DiekTpodope3. OcHoBBI Teopuu. [IpumeHeHue.

52. DnexTpokuHeTn4yeckue sipfieHus. [loTeHnuan nporekaHusi 1 MOTEHIMAI CEAUMEHTAIUH.
OcHoBsl Teopun. [IprumeHenue.

53. IloBepxHOCTHAs MPOBOAUMOCTb. EE pOJIb B 3IEKTPOKMHETUYECKUX SIBJICHUSX.

54. ArperaTuBHasi M CEIMMEHTAllMOHHAS YCTOWYMBOCTH IUCIEPCHBIX CUCTEM. MeTonbl
peryaupoBaHusi yCTOWYMBOCTH JUCHIEPCHBIX CUCTEM.

55. ToncTele U TOHKUE TUIEHKH. TOJNIIMHA, HATSHXKEHUE W PACKIMHUBAIOIIEE JABJICHUE
TJIEHOK.

56. JIBOMHOW DBJIEKTPUYECKUM CJIOM B TOHKOM IUIEHKE. OJEKTPOCTATHYECKOE
B3aMMOJICHCTBUE YaCTHII.
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57. OcuoBbl Tteopuu JJIDO. IloTeHnuanbHble KpHUBBIE B3aUMOJCHCTBUS YaCTHIL.
[TapameTpsl KpUBBIX U YCTOMYMBOCTD AUCIEPCHBIX CUCTEM.

58. OcHoBbl Teopun JIJIPO. BnusHMe KOHLUEHTPALMM 3JIEKTPOJIUTA HA YCTOWYMBOCTH
nucnepcHou cucteMsl. [lopor koarymnsuum.

59. DOMnupuyeckre NpaBuiIa SJIEKTPOJIUTHON KOArymsilldu, WX OOBSCHEHHE C TMO3MLUI
teopuu JJIDO.

60. Ientuzanmst. CriocoOb! nmentu3zanuu. [IpaBuiio ocaakos.

61. ArperatuBHas yCTOMYMBOCTb IUCIEPCHBIX CHUCTEM. PackiiMHMBaroniee IaBjieHUE, €ro
COCTaBJISIOLIKE.

62. BiusiHre BHEIIHMUX MOJIEH Ha YCTOMYMBOCTh TUCIEPCHBIX CUCTEM.
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