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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-5 CriocobGeH mpoBoaAUTh paboTHI IO 00PaOOTKE M aHAIM3Y HAYYHO-TEXHUUYECKON HH(MOPMAIIMH U PE3YIIBT:

1.2 Tumnsl 3a1a4 mpodheCCHOHATBEHON ACATENHHOCTH, K KOTOPBIM TOTOBSTCS 00OyJaromuecs B paMKax OCBOCHH

- OpraHU3alMOHHO-YIIPABICHYECKUN

- TEXHOJIOTUYECKUI

1.3 JlucuuruinHa OpHEHTHUPOBAaHA HaA TOJATOTOBKY OOydYaromuxcs K MpodeCCHOHATBHON JIESITeIBHOCT
XUMHKO-TEXHOJIOTHYECKOE MPOU3BOJACTBO (B cdepe ONTUMHU3ALUU CYHIECTBYIOIIUX U pa3paOOTKH HOBBI
MOJTyYEHUsl U aHaju3a MPOAYKLHHU, B cepe KOHTPOJIS KadecTBa ChIPhs, MOIy(HadpHUKaToB M TOTOBOM Mpoa
ceprudukanmu nponykiun), 40 CkBO3HBIE BHABI NMPO(PECCHOHATHHOW NEATEIHHOCTH B TMPOMBIIIICHHOC
OTBITHO-KOHCTPYKTOPCKHUX Pa3pabOTOK U BHEAPEHHUS XUMUYECKOW MPOAYKIMH PA3TUYHOIO Ha3HAu€HUs, B

TEXHUYECKOTO KOHTPOJISI KaueCcTBa MPOAYKIIUN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

HKIIUY / TPYHAOBEIC
$yHKEHH / Tp yz[OBLIe xomnerennuu GI'OC
Y HHI;I Y BO, HeoOxonumoi a4
(dhopMupoBaHus WNHaukaTtophl TOCTHKEHUS KOMITETSHITUI
npodeccroHabHBIC
o TPYIOBOTO HIIH
neiicTBus (Ipu
npo¢eCCHOHATBLHOTO
HAJTAIAH N
JeHCTBHS
npodcrangapTa)
- C/02.6 YnpaBneHue [TIK-5 Cnocoben Brmamers HaBBIKAMH PabOTBI ¢ XHUMHYCCKUMU
pe3yibratamMmu MPOBOAMUTE PAOOTEHI 110 peakTHBaMH, TIOCYION U 00OpYIOBaHHEM B XOJIE

HAy4YHO-UCCIIEIOBATEIhC
KHX U
OIIBITHO-KOHCTPYKTOPC
KHuX padboT

00paboTKe 1 aHATU3Y
Hay4YHO-TEXHUYECKOU
nHpOpMaITIH 1
pe3yIBTaToOB
HCCIIEN0BaHUN

n1abopaTopHOTO CHHTE3a u OYHCTKH

HEOPraHMYCCKUX BCUICCTB

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

IIK-5 Cnocoben mpoBomuTh pabOTHI MO 00pabOTKEe M aHAIM3Y HAYYHO-TEXHUYECKOU

HUCCIIeqOBaHUN

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXIUCITUTUIAHAD
HEIE CBSI3H

®opma
o0yueHus

Ounas
(cemectp)

516|718

1 [AnantanuonHas
JTUCIUTITAHA JTS
WHBAJIHIOB U JIHII C
OB3 "Teopus
pactBopoB"

2 |Heopranwdeckmii
CUHTE3

3 (IIpenaumniomHuas
MpaKTHKA

4 (ITpoMbIIIEHHAS
IKOJIOTHUS

5|Crpoenue
BEIIIECTBA




2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

Jucuunnuna «KomnouaHas XuMus» OTHOCHUTCS K 4acTH, (GOPMUPYEMON ydyaCTHUKAMHU 00pa30BaTENbHBIX C

HamnpasyieHuto moArotoBku 04.03.01 - Xumus.

Jucuunnuna «KommonaHas xumus» u3ydaercs B 6 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yue6HO# paboThI Qunaz |
(Bcero 4acos|
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 180
KonTaktHas pabora 104
Jlexnuu (Jlekiun) 52
[Tpaktuueckue (IIpakr. pab.) 52
CamocrostenbHas pabota (CP) 40
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne HaszBanue pasnena/r  Bug yue6HOH POpMBI TEKYILETO KO
TEMBbI paboThI, vac.
Jlexy [Ipay CP
uu | T
pao.
O]l 0| O
6 cemecTp
1 [TpeameT KomtouIHO 6| 61 a JlabopatopHas padc¢
XUMHH TectupoBanue
2 MornekynsspHO-KUHET JlabopatopHas padc¢
e cBoiicTBa aucniepcH 6 [ 6 | 4 TectupoBanue
CUCTEM
3 OnTHyeckue cCBONCTH 6| 6| 4 Konnoksuym
KOJUTOUIHBIX CHCTEM
4 AICOpOIMOHHBIE CIIQ JlaboparopHas padq
BIIMSIHUE HA CBOMCTBY 6 | 6 | 4 TectupoBanue
JMCTIEPCHBIX CHCTEM
5 DNeKTpUYECKHE CBOM 6| 61 a Jlabopatopnas padc¢
KOJUIOUJHBIX CUCTEM TectupoBanue
6 YceroiunBoCTh U TectupoBanue
Koaryjisiuus kojuiona] 6 6 4
CUCTEM.
7 JlucniepcuoHHbIE U Konnoksuym
KOHJICHCAI[MOHHBIE M
OuYnCTKA KOIIOUIHBL
CH-CTEM: JUAIN3, 6 6 4
ANIEKTPOIUAIIN3,
ynbTpaduiasTpanus. |
MENTU3AIUU




8 CycneHsuu, sMyibCcH JlaGoparopHas padq
IIEHBI, a’PO30JIH, 6| 6| 6
MOJTYKOJITOUTBI.

9 Peonorunueckue cBoi 4l als JlaGopatopHas padi
JHMCHEPCHBIX CHCTEM.

Tema 1. Ilpeamet kotonanoi xumuu (IK-5)
Jleknus.
1. IlpeameT KOJUIOUIHON XUMHUH U MOHSATHUE JUCTIEPCHOCTD.
2. CBoeoOpasue CBOMCTB BEIIECTBA B KOJJIOMJHOM COCTOSTHHUH.
3. YnenbHas MOBEPXHOCTb.
4. dusnyeckas XUMHUs TUCIIEPCHBIX CUCTEM U ITOBEPXHOCTHBIX SIBJICHUI.
5. Pa6ote1 @pandecko Cenbmu u T. [p3Ma 1o U3y4eHUIO CBOKWCTB 30J1€H.
6. OcoOeHHOCTH KOJUTOMIHBIX PacTBOPOB: OMajecUEHIMs; 3amMmeieHHast quddy3usi; BeCh-Ma HU3KOE 0CMOT
IUaNIN3y; KOarylsuus; 3IeKTpodo-pes.
7. YcnoBue o0pa3oBaHus KOJJIOMIHOTO PAacTBOPA.
8. lucniepcHas (aza u TUCIEpCHOHHOM cpena.
9. Mepa pa3npoOIeHHOCTH AUCTICPCHON CUCTEMBI.
10. MoHO- ¥ ONUINCIIEPCHOCTD.
11. KomtongHele cUCTEMBI M UX TEPMOJIMHAMMYECKAsI U KUHETHYECKasl yCTOMYUBOCTb.
12. 3HaueHne KOJIOMIHOM XMMUH B UICTOPUU PA3BUTHUS HAYKU U B HAPOJHOM XO3SMCTBE.
IIpakTnyeckoe 3ansATHE.
Jlaboparopnas padora Ne 1. [Tonyuenne nuodoonsix 3omeit (Fe(OH)3, AI(OH)3, Agl, cepsl, kanudomnn). 2 u:
[Tnan paboTs
1. O3HaKOMIIEHHE C METOJIUKOM
2. BhINIOTHEHKE SKCTIEPUMEHTA
3. Odopmienue oTueTa
4. 3anuTa oTyeTa
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. ITonsaTHE SKBUBaJIEHTHOTO paauyca. [lomuaucnepcHOCTh 1 MOHOIUCIIEPCHOCTD. [ py0o - B BBICOKOIUCTIED
JUCTIEPCHBIX CUCTEM C TBEPAOUN AUCIIEPCUOHHOM CPEIOi.

2. OcoOeHHOCTH OpPOYHOBCKOTO JBHKEHUS B 30JI1X U IeJISX, BBICOKO- U IPyOOIMCIIEPCHBIX CHUCTEMAX, a3po3(
OMYNbCUSX U CYCHIEH3USX.

Tema 2. MoJsieKky/JIsipHO-KHHeTHYeCKHe cBoiicTBa qucnepcHbIx cucreM (ITK-5)

Jlexknus.
. YHUBEPCAIBHOCTh MOJIEKYJIIPHO-KMHETUYECKUX CBOWCTB UCTUHHBIX PACTBOPOB M JUCIIEPCHBIX CUCTEM.
. OcMoTryeckue SBJICHHS B KOJJIOUTHBIX pacTBOPax.
. Auddy3ust B KOIIOUTHBIX CHCTeMax. YpaBHEHHE DIHINITEHHA.
. Teopust OGpOYHOBCKOTO ABMKECHHS 110 DUHIITEHHY-CMOITyXOBCKOMY.
. CenumeHTanys B TUCIEPCHBIX CUCTEMAX.
. CequMeHTalIMOHHEIN aHAJIN3.
. CenuMeHTaIIMIOHHOE PaBHOBECHE.
. ArperatuBHas U C€IMMEHTALMOHHAS] YCTOMYUBOCTD JUCHIEPCHBIX CUCTEM.

O 00 1 N LDt A W N =

. YasrpanueHTpudyrupoBaHu
IIpakTnyeckoe 3ansATHE.
JlaGoparopnas padota Ne 2. Koarymsus komutonnoB. [lopor koarymsiiuu. B3aumHast koarynsnusi.
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1, IlocTpoeHue KpuBOH pacnpeneaeHus JUCIEPCHBIX YaCTHIL IT0 pa3Mepam.
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. Onpenenenre MOISAPHBIX MAacC OPraHUYECKUX COCIMHEHUH NPH n3ydeHuH JudQy3nu.

Tema 3. OnTuyeckue cBoiicTBa KoOJLU1IoUAHBIX cucteM (ITK-5)
Jlexknus.

. PaccesHue cBeTa B KOJIOMAHEIX CHCTEMAX.

. YpaBHenue Penes. [lormomenue cBera B JUCIIEPCHBIX CUCTEMAX.

. Ilpumenenue 3akoHa Jlambepra-beepa Kk MyTHBIM cpenam.

. OKpacka KOJUIOMJHBIX CUCTEM.

. OkpallleHHbIE KOJUIOUIbI B IPUPOJIE U TEXHHKE.

. Hedemomerpusi, ymbTpaMUKpOCKOIHS, SIEKTPOHHAS MUKPOCKOIHS KaK METO/IbI HCCIICOBAHUS KOJUIOUTHE

IIpakTH4eckoe 3aHATHE.

Jlaboparopnas pabota Ne 3. Dnekrpodopes. Onpenenenue x-nmoreniuana 3oiusa (Fe(OH)3, Agl).

00 3 N L LN

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

. [IpakTrueckoe npumMeHeHne ypaBHeHust Penest B paiuoaoKaluy U CUTHAJIU3aUH.
. OkpallleHHbIE KOJUIOUIbI B IPUPOJIE U TEXHHKE.

Tema 4. AncopOuMOHHbBIE CJI0M U UX BJIMsIHUE HA cBOCcTBA qucnepcHbIx cuctem (IIK-5)
Jlexknus.

. HOBerHOCTHOe HATAKCHUC U MOJICKYJIAPHOC OAaBJICHUC.

. AfcopOuus Kak caMOIpOM3BOJIbHOE CTYIIIEHHE Ha TpaHuIle paszena ¢pa3 KOM-MIOHEHTOB, MOHMKAIOIIUX 110
. I3oTepmbr ancopOumu.

. CBob6omnas moBepxHocTHas sHeprus [TAB u I[THAB.

. CMaunBaHue TBep0il moBepxHOCTH. CBA3b afCOPOIIMH U CMAYUBAHUSL.

. JInodoOuzarus u mruodun3aIus MTOBEPXHOCTH.

. KOHHOI/II[HO-XI/IMI/ILICCKI/IC OCHOBBI (I).IIOTaI_II/II/I.

. [IpaBuno Pebunnepa u npasuio [leckoBa-dasHca.

IIpakTH4Yeckoe 3aHATHE.

Jlabopatopnas pabota Ne 4. MonekymnsipHast aacopO1us u3 pactBopoB. Onpesene-Hue yaeaIbHON MOBEPXHOCT

00 N N L LN

3ananus AJ51 CAMOCTOSITeILHOI padoThI.

. Hedenomerpus u TypOuaumMeTpus Kak METObI IUCIIEPCHOTO aHAJIM3a.
. Obmennas agcop6Oust. oHOOOMEHHBIE MaTepraibl: aKTUBUPOBAHHBIN YToJb, CHIIMKArelb, eoauThl. o

Tema 5. DiekTpudeckne cBoiicTBa KOJLIOUAHBIX cucteM. (ITK-5)
Jlexknus.

. DNEeKTPOKMHETHYECKUE SIBICHUS: IEKTPodope3, AEKTPOOCMOC, MOTESHINAIIBI Ce-TUMEHTAIIUH U TIPOTEKak
. Teopuu cTpoeHust JBOMHOTO AIEKTPUYECKOTO CII0s Ha TpaHuLe paszaena (a3 u o01acTi uX NIPUMEHUMOCTH
. Henocrarku teopuu I'enpmronsua-Ileppena.

. Henocrarku teopuu ['yn-Uenmena.

. Teopus IlltepHa.

. OkcniepuMeHTanbHbIe paboTh! [leppena no u3ydeHuro 3Haka 3apsaaa quadparm.

. DNEKTPOKUHETUYECKUI TIOTEHIHAIL.

. Metoasl ero onpeaeacHus.
9.

OnekTpodopeTHuecKre METOIbl: METO/ MOIBUKHOM IPAHUIBI 1 MUKPOCKOIIMYE-CKUI METO/.

10. DIeKTPOOCMOTHYECKHUE METOIBI

11. ¥paBuenue ['enbmronsia-CmonyxoBckoro. CTpoeHHE MULIEIIIBL.

12. OmuOKY BEIYUCIIEHHUS X-IIOTEHIIAAIA.

13. DneKxTpo-BA3KOCTHBIN 3(h(HEKT U JUIITEKTPUIECKOE HACHIIICHHUE.

14. KoHuenuus nogBUKHOW TPaHULIbI.

15. IloBepxHOCTHas! IPOBOJUMOCTb.



16. IlpakTHyeckoe MPUIIOKEHUE IIEKTPOKUHETUUECKUX SBJICHUM.
IIpakTnyeckoe 3ansATHE.

JlaGoparopnas pabota Ne 5. MeToasl u3MepeHus IOBEPXHOCTHOTO HATSXKeHUA. MeTos cueTa Karenb. MeTtog
Meron KanuuIIpHOTO MOAHATHS.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. CoBpeMeHHbIE TPEACTABICHHS O CTPOCHUHU JBOMHOIO IEKTPUUECKOro ciiod. KoHuenius rpaHuibl CKOJb-
AMEKTPOKMHETHICCKUM TMOTEHITMAJIOM JUCIIEPCHBIX YaCTHI] M arperaTUBHOM YCTOMYN-BOCTHIO.

2. Teopus [Hepsruna-Jlannay-®epses-OBepoeka. Kommonanas 3amura, munopunusanys 1 1uogpoOu3arus mot

Tema 6. YcTOHYHBOCTH M KOATyJasius KOJLIoUAHBIX cucteM. (ITK-5)
Jlekumus.
. YCTOWYUBOCTh THOPUIBHBIX U JIMO(DOOHBIX KOJIJIOUIOB.
. @aKTOpbI, BBI3bIBAIOIIKE KOATYIISLIHIO.
. Koarynsmmst ruipooOHBIX 3071€H 7IeKTPOIUTaMHU.
. [Topor koarymisiiuu 1 KOarylIupyroIas CiocCOOHOCTb.
. [IpaBuno lyneue-I'apau.
. JInoTponHbIe psAbL.
. Cocrapastoniye pacKJIMHUBAIOIIETO AaBICHUS.

0 I N W bW

. 3aBUCUMOCTb CKOPOCTH KOATYJISIIIUU OT KOHIIEHTPALIMH 3JEKTPOJIUTA.

9. BeicTpas U MemJIeHHas! KoaryJsiusl.

10. KuneTnka Koarymsiiuu.

11. Teopun koarymsimuu. Teopus [roxno. Dnekrpocrarudeckas Teopus Mromiepa. Teopust PabuHoBuya. A ¢
12. Teopus xoarymsiuuu JJJIPO.

13. B3auMHas xoaryssiius 30J1€i.

14. Teopus O6bIcTpOIi Koarynsuu CMOITyXOBCKOTO.

15. KorcranTa ckopocTu ObICTpOi Koarymsiuu. Komtongnas 3amura.

IIpakTH4Yeckoe 3aHATHE.

Jlabopatopnas pabota Ne 6. MccnenoBanue BSI3KOCTH KOJUIOUIHBIX pacTBOPOB U pacTBOpoB BMC, kak ¢yHK
100aBOK COJIEH.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1. JIBOITHO# 31EKTPHUUECKUI CIIOM KaK CTaOMIM3UPYIONH (PakTOp B TUCIIEPCHBIX CUCTEMAX.
2. Munennoo6pa3oBaHue.

Tema 7. [IncnepcuoHHbIE M KOHACHCALMOHHBIE MeTOAbl. OYNCTKA KOJIONJIHBIX CH-CTEM: THAJIM3,
3J1eKTPOANAIN3, yIbTpadpuiabTpanusa. Merox nentuzanuu (ITK-5)
Jlexknus.

1. I[Ba noaxoaa K noJIiydCHUIO JUCIICPCHBIX CUCTCM. MexaHn4ecKkoe U3MEJIBFICHUE. CaMOHpOI/I3BOHBHOC JUCI
daze.

. Konzencanuonnsie MeTopl U3NUECKHE U XUMHUYECKHUE.
. ®usnyeckne METONIBI A MOTYYECHHUSI METAJUIMIECKUX YIBTPAIUCIIEPCHBIX Ya-CTUL. MeTo MONEKyISIpHbL
. APpO30JIbHBIN METO/.

2

3

4

5. KpuoxumMu4eckui CUHTES.

6. XuMnueckast KOHIEHC AU,

7. OCHOBHOH HEOOCTATOK METOMOB.

8. PerynupoBanue pa3MepoB HAHOUACTHI] PU MX MOTYyUYEHUH HAHOYACTHUI] B 00PAT-HBIX MUKPOIMYIIbCUSIX.
9. 301b-TeNIEBBII METO/I.

10. MCTOII NCMNTU3aluU IMPU MPOMBIBAHUU OCAAKa, INCUTU3AUA OCaAdKa SJICKTPOJIU-TOM, ICUTU3ALIUA TTOBC
XUMHNYCCKaid IICIITU-3al1Hs.

11. OuucTtka 307€# ¢ MOMOIIBIO AUATN3A, YEKTPOANATN3A U YIBTPAPIIBTPAIIHH.



12. TunepdunsTpanus 1 NpUPOAOOXpaHHAS] TEXHUKA

IIpakTnyeckoe 3ansATHE.

JlaGoparopnas pabota Ne 7. Habyxanne BMC.

0 I N W bW

Ne)

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

. [MomuanexkTponuThl (OeNKH, HOHOOOMEHHBIE MaTEPUAIBI).
. CMmaunBaHue U MOIOLIIEE ICUCTBHUE.

Tema 8. CycneH3un, IMyJIbCUH, NEHbI, 23P030J14, MoaykoJIonabl. (ITK-5)
Jlekumus.

. @aKkTOphl, CTAOUIN3UPYIOLINE CYCIIEH3UH.

. Ucnionb30BaHue CyCIIEH3UI B TEXHOJIOIMYECKUX MPOLIECCAX.

. OMyJIBCUU: CTPOEHHE, YCTONYUBOCTD, IOTyUYeHHE, oOpalieHue ¢a3 B SMYIbCHSIX.

. DMyIBCUU TIPSIMBIE U 0OpaTHbIE; pa30aBIeHHbBIC, KOHIICHTPUPOBAHHBIC, BEICOKO-KOHIICHTPUPOBAHHBIE (Kel
. CB43b TUIA SMYJIBCUHU C IPUPOAON dIMYJIbIaToOpa.

. 'mnpodunbHO-TUNOGUIbHBIN OanaHC.

. Pa3zpymienue sMmynbcui.

. [lensl: ’xuAKME, TBEPAbIE, UX MOITYYECHUE, TIPUMEHEHUE.

. YcroitunBocTh nieH KparHOCTh nieHbl. Bpemsi ®U3HU TIEHBI.

10. A3po3011: 0COOEHHOCTH CTPOEHHSI U CBOWCTB, YCTOMYUBOCTD U pa3pyllieHUE B IPUPOAE U TEXHHUKE.

I1.

Ommuune asposodeit ot auo3omneid. @orodopes; Tepmodopes. 3apsia Ha YaCTUIIAX adPO30JICH.

12. CiocoOslI pa3pyueHust a3po30Jei.

13.

[TomyKonmouibl: pacTBOPHI MBI U MOIOILIUX CPE/ICTB.

14. Munennoo0pa3oBaHue Kak cCaMOIIPOU3BOJIbHBIN mporecc. Kputnueckas KOHIIEH-Tpalus MULIEIII000pa30

15

. ®opma MuUIIeII.

16. )Kunkue kpucrasibl.

17.
18.
19.

PactBopenue yriieBogopo1oB (COMOOMIN3aINsI) B MUIISIJIAX MBLI.
COJIIOGI/IHI/I?)aI_[I/ISI B TCXHOJIOTMYCCKUX IMPOHCCCax U B 61/IO.HOI‘I/I‘-I€CKI/IX CUCTEMAX.
KommongHass XuMuyst MOIOILIETO TEHUCTBUSL.

Munemioo6pazoBaHue U COMOOMIU3AIMS B 00paTHBIX CUCTEMaX.

IIpakTnyeckoe 3aHsATHE.

JlaGoparopnas pabota Ne 8. Onpenenenue mossipHoit Maccbl BMC 110 BSI3KOCTH UX pacTBOpPOB.

O 00 I &N D B W N —

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

. MeTtoasl pa3pylieHUs 3MYIbCUN, a3P030JIEN U TIEH.
. KonmnuecTBeHHas xapakTepuCcTHKa MEepexoa OT JaMHUHAPHOTO T€UEHUs K TypOyJICHTHOMY.

Tema 9. Peosiornueckue cBoiictBa aucnepcHbix cucrem. (IIK-5)
Jlekuus.

. Teky4ecTb, MJIaCTUYHOCTb, BA3KOCTb.

. BA3KOCTb UCTHHHBIX U KOJUIOUAHBIX CUCTEM.

. JJamunapnoe teuenue. [locrynar Hetorona. Hanpsxkenue casura.

. ¥YpaBHeHue Ilyazenns.

. TypOyneHnTHOE TeueHue.

. Ilpu4rHbBI aHOMATBHOM BA3KOCTH JUCIIEPCHBIX CHCTEM, 3((EKTUBHAS BA3KOCTb.

. 3aBUCUMOCTD BSI3KOCTH OT KOHIIEHTpAIIMU AUCTIEpCHON (Da3bl. YpaBHEHHE DWH-IITCHHA.

. CTpyKTypupoBaHue B AUCIEPCHBIX cucTeMax. CTpyKTypHast BSI3KOCTb. I1nacTuu-Hast BI3KOCTb.
. YpaBHenue bunrama. [Ipenen TekyuecTH, TEOPETUUECKUN U B TEXHUUECKHUX MPO-Ieccax.

10. YpaBuenue Ultaynunrepa. Onpenenenne MoisipHoi Maccsl BMC 1o BA3KOCTH MX pacTBOpPOB.
11. YnenbHas u XxapakTepucTUuecKas BI3KOCTb.

IIpakTH4eckoe 3aHATHE.



JlaGoparopnas pabota Ne 9. [1eHsl. OMynbcum.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. UctunHas u 3 peKTuBHAs BI3KOCTb.

2. [Tpenenbl TEKy4ECTH.

3. Onpepenenrie XapakTepUCTUUECKOM BSI3KOCTH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

TEKYIUI KOHTpOsb — 50 6amioB

6 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npemuanbHbie 6amel — 10 6annoB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacripenenenne 6aioB 1mo 3aaHUsM:

No HasBanue DopMBbI Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU
T€ | TeMbl/BHUI TEKyLIer | KOJI-BO
MBI yueOHOM 0 OamnoB
paboThI KOHTPOI
st/ cpe3sl
1. IIpenmer JlaGopar 10 3arIaHupOBaHO BBHITIONHEHHE 2 Ja-00paTopHBIX pabot. 3a
KOJUTOUTHOM opHas KaXIIy1o 1200-paTOpHYIO paboty MaKCHMAaJbHO
XUMHH pabora Haumncnserca 3 Oamnma: 1 Gamn - BeI-nojHeHuWe; | Oamm —
pacdyetst u  odopm-nenue; 1 Oamn  —  3ammra
TEOPETUYECKO-TO MaTepHaia K JaboparopHoi pabote
Tectupo
BaHUE
2. | MonekynspH JlaGopar 10 3aruTaHupPOBaHO BBIMONTHEHHE 3 Jla-O0paTopHBIX paboTt. 3a
O-KHHETUYECK opHast KaXXAyI0 J1a00-paTopHyro paboTy MaKCUMalbHO
1€ CBOMCTBA pabora
JUCTIEPCHBIX MIEPCHBIX CHUCTEM PAaTOPHBIX pa-00T, KOH-TpoOJbHas pa-0ota
CHCTEM Hauucisercss 3 Oamna: 1 Oayur - BeI-moyiHEHMe; 1 Oamn —
pacuetel uW  odopMm-ieHme; 1  Oamr —  3amura
TEOPETHUECKO-TO MaTepraia K JJaboparopHoOit padote
Tectupo

BaHHUC




OnTuueckue
CBOMCTBa

KOJJTOMTHBIX
CHCTEM

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)
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Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
0003Ha-4eHHBIM TEOPETHUECKUM BOMPOCAaM U MaKCHMAJIbHO
oneuuBaerca B 10 Gam-moB: 9-10 0amiaoB BEICTABISETCS,
€CJIN CTYIEHT OOHAapyXHJl BCECTOPOHHEE, CHUCTEMaTHYECKOe
n TiyOoKoe 3HAaHWE TNPOrPAMMHOIO MaTepHuaja, yMEHHUE
CBOOOZIHO  BBIIONHATH  3aJaHUsl,  IPENy-CMOTPEHHBIE
MpPOrpaMMoOM, OCBOMBIIMKA OCHOBHYIO, W 3HAKOMBIH C
JIOTIONIHU-TENIBHOW ~ JIUTEpaTypoH. OTtBeT  moOCTpO-€H
JIOTUYHO, MaTepuasl H3JIaraercsi 4YeT-Ko, SICHO, XOPOIIHUM
SI3BIKOM,  ApryMEH-THPOBaHO, YMECTHO  HCIIOJIB3yeTCs
WH-QOpPMALIMOHHBIH M WJUTIOCTPAaTHBHBIA  MaTepHuai
(mpuMepsl U3 MPaKTUKW, TaOMMUbl, Tpaduku W T.4.). Ha
BOIPOCHI OTBEYAET KpaTrko, apryMEHTHPOBAHO, YBEPEHHO,
M0 CymecTBy. 8-7 OauioB BBICTABISACTCS, €CIH CTYISHT
OOHapyXHJ JOCTaTOYHO TIy-OOKHE 3HaHUS MPOTrPaMMHOIO
MaTepu-ajia, yMEHHE HCIIONb30BaTh paHEEe MO-TyYEHHbIE
3HaHUsI C BHOBb INPHOOpE-TEHHBIMH, NPUMEHSITh HX Ha
npakTuke. OTBET MOCTPOEH JIOTHYHO, MaTepHall U3J1aracTcs
XOpOILIMM SI3bIKOM, TIPHBJIE-KaeTCsi WH(POPMATUBHBIA H
WJUTIOCTPU-POBAHHBIN MaTepual, HO MIPU OTBETE AOIYCKAET
HEKOTOpBIE MOTPELIHOCTH. Bompocs, 3aJlaBacMble
MperofaBaTe-jaeM, HE BBI3BIBAIOT CYILIECTBEHHBIX
3a-TpyiHEeHHH 5-6 OaJuloB: CTYIEHT TOKa3blBaeT He
JOCTaTOYHBI ypOBEHb 3HAHMH Y4eOHO-TO M JIEKIHOHHOTO
Marepuaia, He B MOJTHOM 00beMe BIaJeeT MPaKTu4Ye-CKUMH
HaBBIKAMH, YyBCTBYET ceOsi He-yBEepEeHHO NpU OTBETE Ha
BOIpoCkl. B oTBere He Bcerma NpPUCYTCTBYET JIOTH-KA,
apryMeHThl IPHUBIEKAIOTCS HENO0-CTaTOYHO Beckue. Ha
[IOCTaBJIEHHBIE  BONPOCHI  3aTPYOHSAETCS C  OTBETAMH,
MOKa3bIBacT HEJOCTAaTOYHO TiyOokue 3Hanus 0-4 OauioB:
CTYJIEHT MOKa3bIBaeT

cna0bIi YpOBEHBb npogecCHOHATBHBIX 3HaHUH,
3aTpyaHSAETCS NpH aHAIU3€ IpaKkTH4YecKux cutyanuil. He

MOXKET TPHUBECTH TPUMEPHI W3 peaJbHONW MpaK-THKH.

HeyBepeHHO M JIOTMYECKH HEMO-CIIEAOBAaTENBHO H3JIaraet
Matepuan. HenpaBuiabHO OTBE4aeT Ha IOCTaBJIEH-HBIE

BOIPOCHI WM 3aTPYIHAETCS C OT-BETOM

AncopOInoHH
ble CJIOW U UX
BJIVSTHHIE Ha
CBOMCTBA
JUCTIEPCHBIX
CUCTEM

JlaGopar
opHas
pabora

10

3aruTaHupPOBaHO BBIMOTHEHHE 2 Jla-00paTopHBIX paboTt. 3a
KOKITYIO J1a00-paToOPHYIO paboty MaKCHMaJIbHO
Hauucusercss 3 Oamna: 1 Oayur - BeI-moyiHEHMe; 1 Oamn —
pacuetel uW  odopM-ieHme; 1  Oamr —  3amuTa
TEOPETHUCCKO-TO MaTepuaa K JJabopaTopHoit paboT

11

Tectupo
BaHUE

OneKTpudecK

Ue CBOMCTBa

KOJUTOUHBIX
CHCTEM.

JlaGopar
opHas
pabora

3armiaHUpOBAHO BHIMOJIHEHUE 2 Ja-00paTopHBIX pabot. 3a
KXKIYIO J1a00-paTOPHYIO paboty MaKCHUMAJIEHO
Hauucasercs 3 Oamna: 1 Oamn - BEI-TOJHEHHE;, 1 Oamm —
pacuetsl ¥ 0o(hOpM-JICHUE; 1 OGamn —  3ammTa
TEOPETUIECKO-TO MaTepHralia K JJabopaTropHOil paboT

Tectupo
BaHUE

YcroiunBOCT
b U
KOATYJISIIHS
KOJIIOMIHBIX
CHCTEM.

Tectupo
BaHUE

Tect cocrout u3 10 onpocos. 3 6amra — CTYIEHT MPaBHILHO
or-BeuaeT Ha 75-100% BompocoB B TecTe 2 Oania — CTyIeHT
MpaBUIIbHO OT-BedaeT Ha 50-74% BompocoB B Tecte 1 Gamn
— CTyIEHT NpaBWIBHO OTBe-4aeT Ha 25-50% BompocoB B
TecTe.
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7. | AucnepcuonH | Kosutoks 10 Komnnoxsuym cpaercst B ycTHOH hopme 1o TpeaBapUTEIEHO
bl U HYM(KOHT 0003Ha-4eHHBIM TEOPETHUECKUM BOMPOCAaM U MaKCHMAJIbHO
KOHJICHCALMO  |pOJIbHBII oueHuBaercss B 10 Gam-yoB: 9-10 6ayuioB BeICTaBIIsIETCH,
HHBIE cpe3) €CJIN CTYIEHT OOHAapyXHJl BCECTOPOHHEE, CHUCTEMaTHYECKOe
METOJBI. n TiyOoKoe 3HAaHWE TNPOrPAMMHOIO MaTepHuaja, yMEHHUE
Ouncrka CBOOOZIHO  BBIIONHATH  3aJaHUsl,  IPENy-CMOTPEHHBIE
KOJUTOUHBIX MPOTpaMMOM, OCBOMBIIMH OCHOBHYIO, M 3HAaKOMBIH C
CU-CTEM: JOTIONIHU-TENbHOW  JuTeparypod.  OTBEeT  mocTpo-eH
Ianms, JIOTUYHO, MaTrepual H3Jaraercsi 4YeT-KO, SICHO, XOPOIIUM
ANEKTPOIHAI SI3BIKOM,  ApryMEH-THPOBaHO, YMECTHO  HCIIOJIB3yeTCs
u3, WH-QOpPMALIMOHHBIH M WJUTIOCTPAaTHBHBIA  MaTepHuai
YABTpaQUIBET (mpuMepsl U3 MPaKTUKW, TaOMMUbl, Tpaduku W T.4.). Ha
paus. Meton BOIPOCHI OTBEYAET KPATKO, apIryMEHTHPOBAHO,
NEeNTU3AIH
YBEPEHHO, TIO0 CYIIECTBY. 8-7 OaJJIOB BBICTABISCTCS, €CIU
CTYACHT OOHapyXwjl JOCTarOYHO TNIy-OOKHE 3HaHUS
MPOrPaMMHOTO Marepu-ajia, YMEHHE HCIIONB30BaTh paHee
MO-Ty4eHHbIE 3HAHUS C  BHOBb  NPHOOpE-TEHHBIMH,
NPUMEHITh MX Ha mpakTuke. OTBET MOCTPOEH JIOTHYHO,
Marepuai HM3J1araeTcs XOpPOIIUM SI3BIKOM, NPHUBIIE-KAETCS
WHGOPMATUBHBI M WUIIOCTPH-POBAHHBIA MaTepHal, HO
IIpU OTBETE JOIYCKAaeT HEKOTOPBIE MOTrPeMHOCTH. Bompockl,
3aJaBacMbIe mpernoaaBaTe-jieM, HE BBI3BIBAIOT
CYHICCTBCHHBIX  3a-TPyIHEHUH 5-6  OamioB:  CTYACHT
MOKAa3bIBaET HE TOCTATOUHBIA YPOBEHb 3HAHUN y4e€OHO-TO U
JEKIUOHHOTO Marepuana, He B IOJHOM OObeMe BiaaeeT
MpaKTU4e-CKUMH HAaBBIKAMH, YyBCTBYET ceOsi HE-yBEpEHHO
IIpU OTBETE HA BOMNPOCHL. B OTBETe He Bcerna NMpUCYTCTBYET
JIOTH-Ka, apryMEHTHl  TPHUBIEKAIOTCS  HEJO-CTaTOYHO
Beckne. Ha mocTaBneHHBIE BONPOCH 3aTpyAHSAETCA C
OTBETaMH, MOKA3bIBAET HEAOCTATOUHO TiTyOokue 3HaHus (-4
0aJuIoB: CTYICHT  IIOKa3blBaeT  cnalblii  YpOBEHb
npodeCCHOHANBHBIX 3HAHWM, 3aTPyJHSCTCS NpPU aHaJH3e
MPaKTUYECKUX cuTyaunid. He MmoxxeT mpuBecTr mpuMepsl U3
peasbHOH  Mpak-TUKH.  HeyBepeHHO W JIOTHYECKH
HETO-CIeI0BaTeIbHO M3JIaraeT Matepuai. HenpaBuwibHO
OTBEUAET Ha MOCTaBJICH-HBIC BOIPOCHI WIH 3aTPYAHSETCS C
OT-BETOM
8. | Cycnensuwu, JlaGopar 5 3aruTaHupOBaHO BHITIOIHEHHUE 2 Ja-00paTopHEIE paboThI. 3a
OMYJILCHUH, OpHast KOKITYIO J1a-00paTopPHYIO paboty MaKCHMaJIbHO
IEHEI, pabora Hauucusercss 3 Oamna: 1 Oayur - BeI-moyiHEHMe; 1 Oamn —
a’po30JIH, pacuetel uW  odopM-ieHme; 1  Oamr —  3amuTa
HOJTYKOJIJIOU TEOPEeTUIECKO-TO MaTepuasa K JadopaTropHoil pador
BI.

9. | Peomormueck | JlaGopar 5 3arIaHupOBaHO BBHIMIOJIHEHHUE 2 Ja-0opaTopHble paboThl. 3a
Ue CBOMCTBa opHas KaXIIyto n1a-00paToOpHYIO paboty MaKCHMAaJbHO
JIACTICPCHBIX pabora Hauucisiercs 3 Oamna: 1 Oamn - BeI-monmHeHue; 1 Oamn —

CHCTEM. pacdyetst u  odopm-menue; 1 Oamn  —  3ammra
TEOPETUYECKO-TO MaTepraja K JadopaTopHoil padoT
10. | IIpemuansHble OaIBl 10 JlononHuTEeNbHBIE MpEeMUaTbHBIE Oamiabl  MOTyT OBITh
HAYMCICHbl 3a TMO-CTOSHHYIO AaKTHMBHOCTb BO BpeMs
na00-paTopHbIX 3aHsATUi — 10 GaymioB
11. OTBeT Ha ’3K3aMeHe 30 10-17 GamioB — CTYIEHT pacKpbll OCHOBHBIE BOIPOCH H

3aJaHusl Ouiera Ha OLEHKY «yHO-BIETBOpUTENBHO» 18-24
0aJUIOB — CTYIEHT PacKpblJl OCHOBHBIC BOIIPOCHI U 3a1aHUS
Oujera Ha OICHKY «XOpo-mo», 25-30 0amiaoB — CTyOeHT
PacKpbll OCHOBHBIE BOTIPOCH M 33/1aHUs OHMJIETa HA OLICHKY
COTIIUYHO»
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12. NunuBunyanbHbie 50 CTygeHT MOXET MNpPeJOoCTaBUTh BCE 3aJaHUs TEKYIIEro
3aJIaHusl, C TOMOIIBIO KOHTPOJISI U KOHTPOJIBHBIE CPE3bI
KOTOPBIX MOXHO
HaOpaTthb
JIOTIOJTHHUTEIIbHEIC
OaJIIbl Ha DK3aMeHe

13. Hroro 3a cemectp 100

HToroBast orieHka 1o sk3aMeHy BbicTapisiercs B 100-0ayuibHOM 1IKane U B TPAJAULMOHHONW YeThIpeXOauIbE
PENUTUHIOBOM OLIEHKH 110 IUCLUIUIMHE B TPAJAULIMOHHYIO YETHIPEX0AUIbHYIO OCYLIECTBIIETCS CIELYIOIINM O

100-6annpHas cuctema TpaguuuonHas cucreMa
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynonerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KonsioxkBuym

Tema 3. OnTudeckre CBOMCTBA KOJUIOUAHBIX CUCTEM
1. Ilpeamer, 3aaun, OCHOBHBIE MOHATHSI, CBSI3b KOJJIOUIHOW XUMUU C IPYTU-MU HayKamHu.
2. Knaccugukanus TuCTIepCHBIX CHCTEM.
3. MonekysipHO-KUHETUYECKHE CBOMCTBA TUCIIEPCHBIX CHCTEM.
4. YHUBEpCAIbHOCTH MOJIEKYISIPHO-KUHETUYECKUX CBOMCTB UCTUHHBIX pac-
TBOPOB U IUCIEPCHBIX CUCTEM.
5. OcMOTHYECKHE SIBJICHUS B KOJJIOUIHBIX PACTBOPAX.
6. Iuddy3ust B KOJUTOMTHBIX CUCTEMax. YpaBHEHUE DUHINTEHHA.
7. Teopust GpOYHOBCKOTO IBHKEHHUS 110 DUHIITEHHY-CMOITYXOBCKOMY.
8. CeguMeHTanus B AUCIEPCHBIX cucTeMax. CequMEHTallMOHHbBIA aHAJIH3.
9. CenuMeHTaIIMIOHHOE PaBHOBECHE.
10. ArperatuBHasi U CEIUMEHTALIMOHHAS! YCTOMYMBOCTh TUCIIEPCHBIX CUCTEM.
11. VnsrpauentpudyrupoBanue.
12. OnTnyeckue CBOMCTBA KOUIOUIHBIX CUCTEM.
13. Paccestnue cBeTa B KOJUIOMIHBIX CUCTEMAX.
14. YpaBHenue Penes.
15. [ornmomenue cBeTa B AUCIIEpCHBIX cuctemax. [Ipumenenue 3akona Jlam-6epra-beepa Kk MyTHBIM cpenam.
16. Oxpacka KOJUIOMAHBIX cucTeM. OKpalleHHbIE KOJIOUAbI B IPUPOJE U TEX-HUKE.
17. HedenomeTpus, yTbTpaMUKPOCKOTIHS, IEKTPOHHAS] MUKPOCKOIIHSI KaK ME-TOJIbI UCCIIEIOBAHMSI KOJIJIOU/T]
18. AncopOIMOHHBIE CJIOM M X BIUSHUE HA CBOMCTBA JUCTIEPCHBIX CUCTEM. MOJIEKYISIPHOE JIaBJICHUE U TIOB
19. MeTtoapl n3MepeHs NIOBEPXHOCTHOTO HATSKEHUS.
20. AncopOrust Kak cCaMOIPOU3BOJIBHOE CTYIIIEHHE Ha TpaHuIe pa3zena (a3 KOMIIOHEHTOB, TOHUKAIOIINX TIC
21. YpaBuenue ['u66ca. CBoOoaHas nosepxunoctHas ueprust [IIAB u [THAB.
22. CmaunBaHHE TBEPAOM MOBEPXHOCTH. CBsA3b aJCOPOITMU M CMAauYHNBaHMUS.
23. JInoobuzanus 1 TMOPUIN3aLUS TTOBEPXHOCTH.
24. KonnonIHO-XUMHYECKHUE OCHOBBI (IOTAIUH.
25. TlpaBunio Pebunnepa u nmpasuio IleckoBa-dasiHca.
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Tewma 7. JIlucnepcuoHHbIE U KOHAEHCAIIMOHHBIE METO/Ibl. OUHCTKA KOJUIOMAHBIX CH-CTEM: TUAIIN3, JIEKTPOT
MENTH3ALNH

. DNEeKTpUUECKHE CBOMCTBA KOJUTOMIHBIX CUCTEM. DIIEKTPOKUHETHYECKUE SB-JICHUS: IEKTPOPOpPE3, JEKTL
IIPO-TEKaHMSL.

. CTpoeHne ABOHHOTO 3JEKTPUUECKOTO CIIOS Ha TpaHulle pas3zaena (das.

. DIIEKTPOKMHETUYECKUI MOTEHIINAA. MeTOIbI €ro u3MEpEeHUs.

. ¥paBuenue ['enbmronbia-CMoiryxoBckoro. CTpoeHHE MUIICILIBI.

. [IpakTHueckoe NpUIOKEHHUE IIEKTPOKUHETUYECKUX SABICHUM.

. YCTOWYUBOCTb U KOAryJIALMs KOJUIOUIHBIX cucTeM. PaKTOPhl yCTONYMBO-CTH.
. Koarynsmmst rumpodoOHbIx 30mei anekrponuramu. [Ipasuno [yneme-I"apau.
. Kuneruka xoarymsiiiuu. Teopust OpicTpoii koarymsiiuu CMOTYXOBCKOTO.
Teopun Koaryasiumu.

10. B3auMHas koaryssiust 3051€H.

1

1. JIucnepcuoHHbIE U KOHAEHCAIMOHHBIE METOIBI.

12. OuncTKa KOJUIOUIHBIX CUCTEM: TUATN3, DTIEKTPOAUAIN3, YIBTPAPUIBTPA-IUS.

13. MeTton nenTu3amuu.

14. ®akTopbl, CTAOUIM3UPYIONIUE CycleH3Uu. VICIoap30BaHne B TEXHOIOTHYE-CKUX MPOIIecCax.

15. DMynbcum: CTPOCHHUE, YCTOWYNBOCTD, MTOJTyYeHHUE, oOpalieHne Ga3 B SMYJIb-CHUSX.

16. Ilensl: xxuaKkue, TBEPABIE, UX MOIyUYEHUE, IPUMEHEHHE.

17. Aspo3oau: 0cOOEHHOCTH CTPOCHUS ¥ CBOMCTB, YCTOMYMBOCTH U pa3pyIlIeHUE B IPUPOIC U TEXHUKE.

1

8. TTosryKomIouabl: pacTBOPHI MBUT M MOIOIIMX cpecTB. KpuTnueckas KOH-IEHTpaIHs MULEIII000pa30BaHk

19. PactBOpeHmE yIiieBOAOPOIOB (COMOOMIM3aIys) B Mutiesiiax Mpil. Colto-OnIn3anus B TEXHOJIOTHUECKE
cucTeMax.

20. KonmonnHas XuMHUsI MOIOIIETO JEHUCTBUS.

2

1. Munennoobpa3zoBaHue U COTIOOMIM3AMS B 00PaTHBIX CUCTEMAX.

22. Peosornyeckue CBOMCTBA JUCIIEPCHBIX CUCTEM.

23. BA3KOCTh UCTHUHHBIX U KOJUIOUJHBIX PACTBOPOB.

24. [TpuyrHBI aHOMAJTBLHOM BSI3KOCTH JUCTIEPCHBIX CUCTEM, dPPEKTUBHAS BA3-KOCTbD.

25. 3aBUCHMOCTb BA3KOCTH OT KOHILIEHTPAIMH JUCTIEPCHOM (ha3bl. YpaBHeHUE DWHIITEHHA.

26. CTpyKTypHUpOBAaHHE B JUCIIEPCHBIX cucTemMax. CTpyKTypHasi BI3KOCTh. [lma-cTuuHast BI3KOCTh. YPaBHEE
TEOpEeTUYe-CKHU U B TEXHUYECKUX MpoIieccax.

27. Ypasuenue taynunrepa. Onpeaenenue MonsipHoit Maccbl BMC o BSI3KO-CTH X PaCTBOPOB.

D AW N -

AN N kW N =

JlaGoparopHasi paéora

Tema 1. [IpeameT KOIIOUAHON XUMUU
. KonencanuonHnsie crnoco0bl NOTy4YeHUs KOJJIOUAHBIX CHCTEM.
. JlucriepcuoHHbIe crIOCOObI MOIY4YEeHUS KOJUIOUIHBIX CUCTEM,
. Meton nentuzanuu,
. CBA3b KOJUIOUJTHOWM XUMHH C APYTUMU HAyKaMH.
. Munennsl. Hanucars ¢opmyIiel Munerut noguia cepedpa B cirydyae u30bITKa HUTpaTa cepedpa nim noauaa

Tema 2. MonekynsspHO-KMHETUYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM
. MonekyIapHO-KMHETUYECKUE CBOMCTBA JUCIEPCHBIX CHCTEM.
. YHUBEPCAIBHOCTh MOJIEKYJIIPHO-KMHETUYECKUX CBOMCTB UCTUHHBIX Pac-TBOPOB U AUCIIEPCHBIX CUCTEM.
. OcMoTHYeCKHe SIBIEHUS B KOJUIOUIHBIX PACTBOPAX.
. Auddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DIHINITEHHA.
. Teopust GpOYHOBCKOTO ABMKECHHS 110 DUHIITEHHY-CMOITyXOBCKOMY.
. CenumenTanust B 1ucnepcHbIX cuctemMax. CeaAMMEHTallMOHHBIN aHaIIN3.



7. CenMMEHTALlMOHHOE PaBHOBECHUE.

Tema 4. AncopOLMOHHBIE CIION U MX BIMSHUE HAa CBOMCTBA JUCIIEPCHBIX CHCTEM
. AZICOpOIIMOHHBIE CIION M UX BIMSHHUE HAa CBOMCTBA TUCIIEPCHBIX CHCTEM. MOJIEKyIsIpHOE TaBICHHUE U [TOBE
. MeTozp! n3MepeHHs MOBEPXHOCTHOTO HATSKECHUSI.
. AnicopOIHs Kak caMOIIPOM3BOJIBHOE CTYIIIEHNE HAa TPAaHHIE pa3ziena ¢pa3 KOMIOHEHTOB, IIOHMKAIONIUX TTOF
. YpaBuenue ['u66ca. Cobonnas moBepxHoctHas sueprust [IAB u ITHAB.
. CmaunBaHue TBEp0i MOBEPXHOCTH. CBsA3b aJACOPOITUN U CMAauYUBaHMUS.
. JInodobuzanus u nuoduauzanus moBepXHOCTH.
. KonmongHo-xuMudeckne 0CHOBHI (HIIOTAIHH.
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. IlpaBuno Pebunnepa u npasuiio [leckoa-dasHca.

Tema 5. DnexTpuueckre CBOWCTBA KOJUTOMAHBIX CUCTEM.

. DJIeKTpUYECKHE CBOMCTBA KOJJIOUTHBIX CUCTEM. DJIEKTPOKUHETUUECKUE SB-JICHUS: dJIEKTPOdOpe3, IMEKT
MPO-TEKaHHUS.

. CtpoeHue ABOMHOTO IEKTPUUYECKOTO CJIOS Ha TpaHULe pa3zaena ¢as.
. DNEKTPOKUHETUYECKUI NOTEeHIMal. MeTobl €ro U3MEpEeHHUs.
. YpaBHenue I'enpmroinbiia-CmonyxoBckoro. CTpoeHUE MUIIEIIIBI.

DN A WD S =

. IIpakTHueckoe NPUIOKEHHUE dIIEKTPOKUHETUYECKUX SABJICHUMN.

Tema 8. CycnieH3uu, SMyabCUH, TIEHBI, a3P030J11, TTOTYKOIIOUIBL.
. Peonornueckue cBOMCTBa IUCIEPCHBIX CUCTEM.
. BH3KOCTL UCTHUHHBIX U KOJINIOUAHBIX paCTBOpOB.

1

2

3. [IpnumHBI aHOMAJTBLHOM BSI3KOCTH JUCTIEPCHBIX CUCTEM, d((HEKTHUBHAS BSI3-KOCTh.

4. 3aBUCUMOCTD BSI3KOCTH OT KOHIICHTPALIUU AUCHIEpCHON (a3bl. YpaBHEeHHE DHHINTEIHA.
5

. CTpyKTypupOBaHHE B JUCIIEPCHBIX cucTemMax. CTpyKTypHas BA3KOCTh. [lma-cTruHas BA3KOCTh. YpaBHEHY
TEOpEeTUYe-CKHU U B TEXHUYECKUX MpoIieccax.

Tema 9. Peonornueckue cBOMCTBa AUCTIIEPCHBIX CUCTEM.
1. [IprunHBI aHOMAJTBLHOM BS3KOCTH JUCIIEPCHBIX CUCTEM, Y (HEKTHUBHAS BSI3-KOCTh.
2. 3aBUCUMOCTD B3KOCTH OT KOHIICHTPALIUU AUCTIepCHON (a3bl. YpaBHEHHE DHHINTEIHA.

3. CTpyKTypHUpOBaHHME B JUCIEPCHBIX cucTemax. CTpyKTypHas BI3KOCTh. [l1a-cTrudHasi BA3KOCTh. YpaBHEHY
TEOPEeTUYe-CKUI U B TEXHUYECKUX MpoIieccax.

4. Ypasuenue llraynunarepa. Onpenenenre MmossipHoi Maccbl BMC 1o BI3KO-CTH MX pacTBOPOB.
TecTupoBanme

Tewma 1. [IpeameT KOIITOUAHON XUMUU
1.Yro sBsieTcs nmpeaMeToM KOJUIOMAHON XUMHUN?
(!) mucnepcHBIE CUCTEMBI;
(?) MOBEpXHOCTHBIE SIBJICHUS;
(?) ynpTpamucrepcHbIE CUCTEMBI,
(?) NOBEpXHOCTHBIE SIBICHUS U IUCIIEPCHBIE CUCTEMBI.
2.Y10 03HAYaET CIOBO «KOJUIa» B MEPEBOJIE C IPEYECKOr0?
(?) pactBop;
(?) ocanok;
(1) xeit;
(?) cmecn.
3.IToyeMy MOBEPXHOCTHBIE SIBICHUS U AUCTIEPCHBIE CUCTEMBI U3y4YalOTCS B PAMKaxX OIHOW HayKu?
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(?) SABTICHUS ¥ CUCTEMBI SIBIISIOTCS (PU3HUYECKUMHU

(?) sABTIEHUS U CUCTEMBI ABISIOTCS XUMHUYECKUMHU

(!) mOBEepXHOCTHBIE SIBICHHSI OCOOCHHO CHUIIBHO MPOSBISIIOTCA B AUCIIEPCHBIX CU-CTEMaX

4. KeM npejio)KeHo Ha3BaHHUE KOJUIOU?

(?) Aymanckum;

(1) I'pamowm;

(?) Jleurmropom;

(?) OpeitaUXOM.

5.KakoB xapakTepHbIil IpU3HAK TUCTIEPCHOM (a3bl?

() arperaTtHO€ COCTOSTHUE;

(?) cromHoCTS;

(1) muckpeTHOCTH (Pa3apOOIECHHOCTS).

6.3 xakoil HayKH BBIJEIUCH KOJUIOUIHAS XUMUs?

() buzmveckoit XuMuu;

(?) HEeOpraHMYeCKON XUMUU;

(?) oprannuecKoi XMMUH;

(?) aHATUTUYECKOW XUMUH.

7.I1o xakomy MpHu3HaKy Ki1accuukamus KOJIOUIHBIX cUcTeM 0003HauaeTcs Apo-

Ob10 U3 ABYX OyKB?

(1) mo uncny das;

(?) mo arperatHOMy COCTOsIHHIO (ha3;

(?) mo B3aumopencTBHIO a3 IpPyr C APYToM;

8.Ut0 sBIIsIeTCS MPUUMHONW HECUMMETPUYHOTO CUIIOBOTO TOJISI MOJIEKYT B TOBEPX-HOCTHOM cJioe?
(?) TermoBOE NBMYKCHHE MOJIEKYJT;

(?) anexTpocTaTHueCcKOe OTTAIKMBAHHUE;

(!) HECKOMTIEHCHPOBAHHOCTH MEXMOJIEKYJIIPHOTO B3aMMOJICHCTBUS CO CTOPOHBI Pa3HbIX (a3.
9.ITo kakoMy MPU3HAKY KJIACCUPHUIUPYIOT TUCTIEPCHBIE CUCTEMbI Ha THOPHIbHBIC U THO(OOHBIE?
(?) mo cTeneHn AUCTIEPCHOCTH;

(?) mo arperaTHOMY COCTOSIHUIO U IUCIIEPCUOHHON CpEJIbl;

(!) Mo B3aMMOACHCTBUIO TUCTIEPCHOM (a3bl U AUCTICPCUOHHOMN CPEIbI;

(?) mo B3auMOAEHCTBUIO YACTHIL AUCIIEPCHOM (hazbl.

10.ITo xakoMy MPU3HAKY KIACCHU(PHUITUPYIOT TUCIIEPCHBIE CHCTEMbI Ha CBOOOTHO- U CBSI3HOIUCIICPCHBIC?
(?) mo creneHu AUCHEPCHOCTH;

(?) mo arperaTHOMy COCTOSTHUIO M TUCTIEPCUOHHOU CPEIbI;

(?) mo B3auMOAEUCTBUIO TUCTIEPCHOM (a3bl U TUCTIEPCHOHHON CpeJibl;

(!) Mo B3aMMOCHCTBUIO YaCTHUII JUCTIEPCHOM (pa3bl.

11.ITo kakoMy MpHU3HAKY KIACCUPUIMPYIOT AUCTIEPCHBIE CUCTEMBI Ha MEHBI, SMYJIbCUH, CyCIIEH3UH U TIp. 7
(?) mo cTeneHu AUCTIEPCHOCTH;

(!) mo arperaTHOMY COCTOSIHUIO AUCTIEPCHOMN (ha3bl U AUCTICPCUOHHON CPEbI;

(?) mo B3aMMOIEHCTBHIO AUCTIEPCHOM (ha3bl U TUCTIEPCUOHHOU CPEIbI;

(?) mo B3auMOAEHCTBUIO YACTHII AUCIIEPCHOM (hazbl.

12.Kaxo#i pazmMep UMEIOT YaCTHUIIbI B TPYOOIUCIIEPCHBIX CHCTEMaXx ?

(?7) 1-100 um;

(1) 1000 — 10000 HM;

(7) 0,1 uMm;

(?) 100 - 1000 aM™.

13.Kakoii pa3mep UMEIOT YaCcTULbI B MOJIEKYJIIPHO-AUCIIEPCHBIX CUCTEMAX?

(N1 -100 mMm;

(?7)1000 — 10000 HM™M;
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(M 0,1 uMm;
(?7)100 - 1000 M.
14.Kakoii pa3mep UMEIOT YaCTULbI B KOJJIOUTHBIX CUCTEMAX?
(1) 1-100 1Mm;
(?) 1000 — 10000 BM™;
(7) 0,1 aMm;
(?) 100 - 1000 HM™.
15.Kako#i pazMep UMEIOT YaCTHIIbI B CUCTEMAX C MPOMEKYTOYHON JUCIIEPCHO-CThIO?
(?7)1-100 um;
(?) 1000 — 10000 uM™;
(7 0,1 uMm;
(1) 100 - 1000 aM.

Tema 2. MonekyJIsipHO-KUHETUYECKHE CBOMCTBA TUCIIEPCHBIX CUCTEM
1.KakoB MexaHu3M OpOYHOBCKOTO JIBIKEHUS YaCTHUI] IUCTIEPCHOM a3kl B TUC-TIEPCHOM cucTteme?
(?) 4acTULIBI CTATKUBAIOTCS MEXAY COOOM U MepesaoT UMITYJIbC B TPOM3BOIBHOM HANPaBJICHUU;
(?) MoneKybl AUCTIEPCUOHHON CpeIbl IEPEAA0T UMITYILC APYT IAPYTY;

(?) yacTHUIIbI NIBYXKYTCS B TPAaBUTAIIMOHHOM TIOJIE;

(!) MoneKysbl IMCIIEPCUOHHON CPeJbl CTAIKUBAIOTCA C YaCTULIAMU U NIEPENAIOT UM HMMILYJIbC, B PE3yJbTarTe
CM JBUXKYTCSl XaOTH-YECKHU.

2. Yro takoe monexymnspHas quddyzus?

(?) TermoBOE NBMYKCHHE MOJIEKYJT;

(!) mepeHocC MOIEKYI IO AEUCTBUEM I'PAJUEHTA KOHLIEHTpALUHY;

(?) mporiecc BEIpaBHUBAHUS U30TOITHOTO COCTABA;

(?) nepeHOC MOJIEKYI 3a CYET HAIIPABJIEHHOTO MTOTOKA IUCIIEPCUOHHON CPEIbI.

3. [Ipu kakoM pazMepe TUCIEPCHBIX YacTUIl HAOII0IaeTCss MHTEHCUBHOE OpPOYHOB-CKOE JIBH)KEHHUE?
(7) 0,1 mm;

(7) 0,01 mm;

(?) 1000 mxwMm;

(1) 1 MKM ¥ MEHBIIIC.

4. Kakoe BIMsSIHHE OKa3bIBACT MOBBIIIEHNE TEMITEPATYyphl Ha miporiecc auddy3un’?

(1) yckopsier;

(?) 3amemisier;

(?) 5TO 3aBUCUT OT MPUPOJIBI TUCTIEPCHBIX YACTHIL;

(?) He BrUsCT.

5. Kakoe BrnusiHHE OKa3bIBaeT MOBBIIICHUE BI3KOCTU AUCIIEPCUOHHOM cpebl Ha npoiiece quddy3uun?
(!) ymeHsbImaeT;

(?) yckopsier;

(?)3TO 3aBHCHUT OT MPHUPOJIBI TUCTICPCHBIX YACTHIL,

(?) He BnUsET.

6. Uto xapakrepu3syeT 3akoH Duka?

(?) cpeaHexBaipaTUHYHOE CMEIEHUE YaCTHII;

(?) pactipenenieHre HOHOB B JIBOMHOM AJICKTPUUECKOM CJIO€ Ha TpaHMIle pasnena ¢as;
(?) ocakieHue YacTUIl AUCTIEPCHON (ha3bl B TPAaBUTAIIIOHHOM II0JIE;

(!) HUYero U3 MePEUnCICHHOTO.

7.Y9t1o xapakrepusyeT ypaBHeHue DHHIITEHHA-CMOIIyXOBCKOTO?

(!) cpenHEeKBagPATUYHOE CMEIICHUE YaCTHII,

(?) pacnpenenenue 4acTHIl JUCTIEPCHOM (pa3bl MO BBICOTE;



(?) ocakieHue YacTUIl AUCTIEPCHON (ha3bl B TPAaBUTAIIIOHHOM II0JIE;
(?) HMUETO U3 MEePEUNCICHHOTO.

8.YTo xapakrepu3yeT THIICOMETPUYECKUI 3aKOH?

(?) cpenHeKBaIpaTHYHOE CMEIIIEHNE YaCTHII;

(!) pactipenenenue yacTHIl AUCTIEPCHOM (ha3bl 1O BHICOTE;

(?) ocaxxaeHne 4acTHI] AUCTIEPCHOM (ha3bl B TPABUTALIMOHHOM TIOJIE;
(?) HMYEro U3 MEePEeUYnCICHHOTO.

9. Hcnonb3ys Kakoe ypaBHEHHE MOKHO PacCUUTaTh PaJANyC YaCTUIBI JUCTIEPCHOM (ha3bl, HCCIeays ceuMel
rpaBUTAIMOHHOM TT0JIE?

(?) DitHmITEMHA;

(1) Croxkca;

(?) runIcOMETpUYECKUI 3aKOH;

(?) Bant-Tododa.

11. Tlo kakuM (hopmyraMm MOXKHO pacCUUTaTh paauyC YaCTUIIBI AUCTIEpCHOM (ha3bl, uccaeays auddy3uro B KO
(1) DitHiTelina;

(?) Crokca;

(?) runcomMeTpUUECKUi 3aKOH;

(?) Bant-T'odda.

12. B uem coctouT siBinenue auddysun?

(?) mporiecc caMOnPOU3BOJIBHOTO TIEpepaACTIPEICTICHIS KOMIIOHEHTOB CUCTEMBI MEXKTy 00BEMHOM (ha3oii u TIC
(?) B3amMoelicTBHE MKy PUBEIACHHBIMU B KOHTAKT TOBEPXHOCTSAMU KOHJIEH-CUPOBAHHBIX TEJ Pa3HOM mp
(?) BzaumopeiicTBre MOJIEKYII, aTOMOB, HOHOB BHYTPU OTHOPOAHOM (ha3sbr;

(!) camonpou3BOIBHO NIPOTEKAIOLINMI B CUCTEME MPOLIECC BBIPAaBHUBAHUS KOHIIEH-TPALMil MOJIEKYJI, HOHOB I
JEMCTBUEM UX TEIJIOBOTO WJIM OPOYHOBCKOTO JIBUKECHMS.

(?) ocenanue yacTuIl MOJ JCHCTBUEM CHUJIBI TSKECTH.

13. B ueM cocrour siBieHue agcopOouun?

(!) mporrecc caMonpoOr3BOIBLHOTO TIepepacipeaesieHUus] KOMIOHEHTOB CHCTEMbI MeXKIy 00beMHOM (ha3oit u 1mo
(?) B3auMozelicTBHE MKy MPUBEACHHBIMU B KOHTAKT IOBEPXHOCTSMU KOHJICH-CUPOBAHHBIX TEJ Pa3zHOU mp
(?) B3aumogeiicTBue MOJIEKY1, aTOMOB, HOHOB BHYTPH OJHOPOAHOM (ha3br;

(?) camonpou3BOIBHO MPOTEKAIOLIUI B CCTEME IIPOLECC BRIPABHUBAHUS KOHIEH-TPALIUIl MOJIEKYII, HOHOB ]
NeHCTBUEM UX TEIJIOBOTO WM OPOYHOBCKOTO JIBUKEHHUS.

(?) ocemanue 4acTHIL TIOJ] ICUCTBUEM CHIIBI TIKECTH.

14. B yeM coCTOUT SIBIICHHE are3un?

(?) mporiecc caMOnPOU3BOJIBHOTO TIEpEpaACTIPEICTICHIS KOMIIOHEHTOB CUCTEMBI MEXKTy 0OBEMHOM (ha3oi U TIC
(!) B3auMoneicTBIE MEX Ty IPUBEACHHBIMHI B KOHTAKT MTOBEPXHOCTSIMU KOHACH-CUPOBAHHBIX TEIl Pa3HOMU TIpI
(?) BzaumopeiicTBre MOJIEKYII, aTOMOB, HOHOB BHYTPU OJTHOPOAHOM (ha3sr;

(?) camonpou3BOJIBHO MPOTEKAIOLIUI B CHCTEME IIPOLIECC BBIPABHUBAHUS KOHIEH-TPALUI MOJIEKYJI, HOHOB ]
JEMCTBUEM UX TEIJIOBOTO WM OPOYHOBCKOTO JIBUKECHMS.

(?) ocenanue yacTuIl MoJ ACHCTBUEM CHUJIBI TSKECTH.

15. B yeM coCTOUT SIBIICHUE CEAUMEHTALIUN?

(?) mporiecc caMOnTPOU3BOJIBHOTO TIEpEpaACTIPEICTICHIS KOMIIOHEHTOB CUCTEMBI MEXKTy 0OBEMHOM (ha3oi u TIC
(?) B3amMoelicTBHE MKy PUBEIACHHBIMU B KOHTAKT TOBEPXHOCTSAMHU KOHJIEH-CUPOBAHHBIX TEJ Pa3HOM mp
(?) BzaumopeiicTBre MOJIEKYJI, aTOMOB, HOHOB BHYTPU OTHOPOAHOM (ha3sbr;

(?) camonpou3BOJIBHO MPOTEKAIOLIUI B CHCTEME IIPOLIECC BBIPABHUBAHUS KOHLEH-TPALUI MOJIEKYJI, HOHOB ]
JEMCTBUEM UX TEIJIOBOTO WM OPOYHOBCKOTO JIBUKECHMS.

(!) ocemanue yacTuil Moj ACUCTBUEM CHJIBI TSKECTH.

Tema 4. AncopOLUOHHBIE CIION U MX BIMSHUE HA CBOMCTBA JUCIIEPCHBIX CHCTEM

18



19
1.Kakue BemecTBa OTHOCATCS K NIOBEPXHOCTHO HEAKTUBHBIM B BOIIHBIX pacTBOpax?
(?) conmu opraHMYECKUX KUCIIOT;
(?) oprannueckue KUCIOTHI;
(?) ciupTsr,
(!) PIEKTPONUTHL.
2. Yto Takoe MOBEPXHOCTHASI aKTUBHOCThH ?
(!) cocoOHOCTH CHMXKATH TIOBEPXHOCTHOE HATSHKCHUE;
(?) crmocoOHOCTH MOBBINIATH TOBEPXHOCTHOE HATSKCHHE,
(?) HMYEro U3 MepPevrCICHHOTO.

3. Kak BnusieT NOBbIIIEHNE TEMIIEPATYPbl Ha IOBEPXHOCTHOE HATSKEHUE?

(?) yBenmuumBacr;

(!) ymensb1aer;

(?) HE UBMEHSET.

4. Kakoe BeIecTBO Jy4lle afcopOupyercs Ha MOBEPXHOCTH BOIHBIN pacTBOp-ra3?
(!) BamepuaHoBas KUCIIOTA,

(?) mponMoOHOBas KUCIIOTA;

(?) MacnsiHast KUCIIOTA;

(?) yxcycHas Kuciora.

5. Kak Ha3bIBaIOTCS BEIIECTBA, [IPU YBEIMUEHUU KOHIIEHTPALUKU KOTOPBIX B BOZE HAOIONAIOTCS YMEHbBIIIEH
pocT aacopOoruu?

(!) MOBEpXHOCTHO-aKTUBHBIC;

(?) MOBEpXHOCTHO MHAKTUBHBIE;

(?) HMUETO U3 MEePEUNCICHHOTO.

6. Kak Ha3bIBaroTCs BEleCTBa, IPU YBEIUUCHUN KOHIIECHTPAIUK KOTOPBIX B BOJIC HAOIIOJAIOTCS POCT IOBE]
yYMEHbLICHHE ajicopounu?

(?) MOBEpXHOCTHO-aKTUBHBIE;

(!) MOBEpXHOCTHO HEAKTUBHBIC;

(?) HMYEro U3 MEePeUnCICHHOTO.

7.Kakum ypaBHEHHEM OMUCHIBAETCS M30TEPMa MOHOMOJICKYIISIPHOHN aacopOIu?
(?) I'mbOca;

(?) lnmkoBCKoOTO;

(?) Opeltnmxa;

(1) Jlearmropa.

8. KakoBo 3HaueHue KpaeBoro yria Ipy NOJIHOM CMauyuBaHUU?

(1) pasen 0 rpamycos;

(?) 6ompie 0 rpamycoB;

(?) 6ombmre 0, Ho MenbIie 90 TpaTyCcoB;

(?) 60mb1Ie 90 TpagyCcOB.

3. Kakas kucnora Oyaet nyulie aacopOrupoBaTbcs Ha aKTUBUPOBAHHOM YTJIE€ U3 BOJHOTO pacTBopa?
(?) yxcycHas;

(?) mponmmoHoBasi;

(?) macnsinas;

(1) crepuHOBas.

9. Kak u3mensercst BenmunHa GU3NUECKON aJcopOIMU PU TOHKEHUH TEMIIepa-Typhl?
(?) yBenmuumBaercs;

(!) ymensbiaercs;

(?) HEe U3MeHseTCA.

10. KakoBo ycinoBHe caMOIIPOM3BOJIBHOIO CMAYMBaHUsI (pacTeKaHus)?
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(!) pabota aarezuu paBHa paboTe KOre3uH;

(?) pabora angre3uun paBHa 0;

(?) pabora agre3uu OombIie pabOThI KOTE3UU;

(?) pabora aare3uu MeHbIIe PabOTHI KOTE€3HUU.

11. Kakue aicopOLMOHHBIE CHIIBI SIBJISIFOTCS YHUBEPCATIBHBIMU?

(!) mucnepcuoHHbIE;

(?) MUHTYKLIMOHHBIE;

(?) opueHTaAIMOHHBIE;

(?) BOmOpoaHBIE.

7. Kak BeneT ce0st Karuist BOZBI Ha TOBEPXHOCTH KBapIla, €CJIM KPaeBOM yroy cMa-uyuBaHus coctasiser 0 rpas
(?) orpaHMYEHHO CMAYMBAET MOBEPXHOCTD;

(?) HE cMaYMBaET MOBEPXHOCTH;

(!) pacTekaeTcs IO MOBEPXHOCTH B IIJIEHKY;

(?) HMUETO U3 MEePEUNCICHHOTO.

12. Kak Beziet cebst BOIBI Ha MOBEPXHOCTH MaJIaXMUTa, €CIIU KPAeBOW yroy cMadu-BaHUs cocTaBisieT 17 rpaay
(!) orpaHUYEHHO CMaYMBAET MMOBEPXHOCTD;

(?) He cMauMBaeT MOBEPXHOCTh;

(?) pacTekaeTcsi MO MOBEPXHOCTH B IUICHKY;

(?) HMYEro U3 MEePeUnCICHHOTO.

13. Kak BeneT cebs Karuis BObl Ha TOBEPXHOCTH Te(I0HA, €ClIM KpaeBOW yroyl cMayuBaHus coctasisier 108
(?) orpaHMYEHHO CMAYMBAET MOBEPXHOCTD;

(!) HEe cMauMBaeT MOBEPXHOCTH;

(?) pacrekaercs 10 MOBEPXHOCTH B IIJIEHKY;

(?) HMUETO U3 MEePEUNCICHHOTO.

Tema 5. DnexkTpuyecKue CBOMCTBA KOJUIOUIHBIX CUCTEM.
1. Yro Takoe 3nexTpodopes?
(?) TeyeHune )KUAKOCTH B Kamwusipe moA nevictsuem J1C;
(?) BosznuknoBenue JJIC npu ocelaHuy YacTHll;
(1) mBKEeHUE AUCTIEPCHBIX YacTuIl mox aericteuem J1C;
(?) BozHukHoBeHue JJIC npu TEUEHUU )KUJKOCTH Yepe3 KauusIp.
2. Kakoe siBj€HUE Ha3bIBAIOT 3JIEKTPOOCMOCOM?
(!) Teuenue xkUAKOCTU B Kanuyuisipe noa aercreuem JC;
(?) BozaukHoBeHue DJIC mpu ocenaHuu YacTHIL;
(?) nBu>xeHue qucnepcHbIX yacTull nof aevicrsuem J/1C;
(?) BozaukHOBeHne DJIC mpHu TEUEHUH KUIKOCTH Yepe3 Karusip.
3. Kakue noHsbI SABISIOTCS TPOTUBOMOHAMU TSI MUIIEILT 30J1s1 TUOKCUIA KPEMHUS?
(?) cunckar-uos,;
(?) ruOPOKCUI-NOH;
(?) xatuoH BOOpOIA.
4. Yto Takoe NOTECHIIHA TCUECHHUS?
(?) TeyeHune )KUAKOCTH B Kamwuisipe mox nericrsuem J]1C;
(1) BozaukHOBeHue DJ]C npu ocejaHuy YacTHII;
(?) nBw>xeHUe qucTiepCHBIX YacTHIl oA aericrsuem J/1C;
(?) BozHukHoBeHue JJIC npu TEUEHUU )KUIKOCTH Yepe3 KauusIp.
.5. Kakoii 3apsi; uMeeT KoJUIouaHasl yacTuiia?
(?) onHOMMEHHBIN C TPOTUBOMOHAMU;
(!) omHOMMEHHBIH C MOTEHIIUATIOTPEACISIONUMA HOHAMU;
(?) pnexTpoHENTpaJbHA.
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6. UTo Ha3bIBAIOT I'PAHULIEH CKOJIBKEHUS?
(?) rpanuIly MEeXTy ancOpOIMOHHBIM U AU (HY3HOHHBIM CIIOSIMU TPOTHBONOHOB,
(?) rpanu1y, 1o KOTOPOIl MpoucxoauT pa3pbiB JIIC mpu TENI0BOM JIBHKEHUU Ya-CTHILL;
(1) rpanuILy, IO KOTOPOM MPOUCXOaUT pa3psiB JJIC npu HATOKEHUN BHEITHETO AIICKTPUUECKOTO OIS,
(?) rpanuy pasnena ¢as.
7. Kak pacnosiaratorcsi IpOTUBOMOHBI B IPOCTPAHCTBE B COOTBETCTBUU ¢ Teopuei ['yn-Uenmena?
(!) paccestHbBI B TPOCTPAHCTBE Ha HEKOTOPOM PACCTOSHUM OT TPaHMIIbI pa3nena a3, 00pasys audQy3uoHHbIN
(?) pacmionio’keHbI BOJIM3H TpaHUIIbI paznena a3, 00pa3ys MIOCKUM KOHACHCATOP.

(?) yacTb MPOTHBOMOHOB PACIIONIOXKEHA BOJIM3H IpaHUIbI paszaena (a3, o0pasyst aacopOIHMOHHBIN CIIOH, Yacl
o0pa3yst AudPy3HOHHBINA CIIOH MPOTUBOMOHOB.

8. Kakoii u3 noHoB o6amaer HanbobIei crmocodHocTrio cxxumarhk J[IC B 3071€ TMOKUAA MapraHiia, cradun
Kamusg?

(?) cynbdar-uoHsI;

(?) XIOpUI-NOHBI;

(!) xarnoHsI Oapus;

(?) KaTHOHBI KaJHSI.

9. Kak pacnionararorcs IpOTUBOMOHBI B IPOCTPAHCTBE B COOTBETCTBUHU ¢ Teopueit LlltepHa?

(?) paccesiHBI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSTHUU OT TPAaHMIIBI pasena (a3, oopasys nuddy3noHHbIF
(?) pacnonokeHsl BOIM3H IpaHUIbI pa3zaena (a3, o0pasyst MI0CKUNA KOHAEHCATOP.

(!) 9acTh MPOTUBOMOHOB PACITOJIOKEHA BOIHM3M TpaHMIlbl pa3zena (a3, oopasyst amcopOIMOHHBIN CIIOH, YacT
oOpa3ys nudgdy3uoHHBIA CIOW MPOTHBOUOHOB.

10. Kak n3MeHsieTcs MOJI0KEHHE TPAHUIbI CKOJIbKEHHUSI IPU YBETTMUEHUN Harpsi-
’KEHHOCTHU BHEIIIHETO AIEKTPUYECKOTO OIS ?

(?) rpaHUITa CKOTBKEHUS YIAIAETCS OT TPAHUIIBI pa3aena das;

(!) rpaHuIa CKOJIBKEHUS IPHOIMKAETCS K TPaHULIe paszena ¢as;

(?) rpaHuITa CKOJBKEHUS HE CMEIIACTCSI.

11. Kakue siBnenust onuceiBaeT teopus LlrepHa?

(?) monmMMONEKYIIPHYIO afCOPOITHIO;

(!) pactipenenenue npoTuBoroHoOB B J19C;

(?) OBICTpPYIO KOATYIIAIIHIO;

(?) MOHOMOTIEKYIISIPHYIO aACOPOLIHUIO.

12. Kakoe siBnenue onuckiBaet tTeopus ['yn-Uenmena?

(?) MONMUMONEKYIAPHYIO a1COPOIIHIO;

(1) pacnpenenenue npoTuBonoHOB B JIDC;

(?) OBICTPYIO KOATYISIHIO;

(?) MOHOMOJIEKYIIIPHYTO a7ICOPOITHIO.

13. Kakoit u3 noreHuano, Bo3Hukaomux B J19C, Ha3bIBAIOT AIEKTPOKUHETHYE-CKUM?
(?) moTeHIMaN, BO3HUKAIOIINKA Ha TpaHUIle pa3aena ¢as;

(!) moTeHIMAaN, BOSHUKAIOIIUNA HAa TPAHUIIE CKOIBKECHHUS;

(?) moTeHIMAN, BO3HUKAIOIIMK HAa TPAHUIIE aJICOPOIIMOHHOTO U AU((HY3UOHHOTO CIIOS.
14. Kak u3MEHHUTCS TIOJIOKECHHUE TPAHUIIBI CKOJIBKESHUS TIPH YBEITMUCHUH JTUAICK-TPUICCKON IPOHUIIAEMOCTH
(?) rpaHUITa CKOIMBKECHUS YIAIAETCS OT TPAHHUIIBI pa3aena das;

(!) rpaHuIa CKOJIBKEHUS IPHOIMKAETCS K TpaHULIe paszena ¢as;

(?) rpaHuITa CKOJBKEHHUS HE CMEITACTCSI.

16. Kakoli u3 3IeKTpOIUTOB sIBIsieTCsl He MHAUG(HOEPSHTHBIM /IS 30115 THIPOKCHUIA AIFOMUHUS, CTAOUITU3UPO
(!) ruapoKcu HATPHS,

(?) xnopun kanus;

(?) HuTpaT HaTpUs;

(?) xmopup HaTpusl.



17. Kak u3MEHUTCS MOJI0KEHUE TPAHUIIBI CKOJIBKEHUS TIPU YBEIIMYCHUN BI3KOCTU CHCTEMBI?
(!) rpaHMIIa CKOTBKEHUSI YIAIsIeTCsl OT TPaHUIIbI paziena ¢as;

(?) rpaHnIIa CKONBKEHUS MPUOIMKAETCS K TpaHHLIe pasaena ¢as;

(?) rpaHuITa CKOTBXKEHUS HE CMEIIACTCSI.

Tema 6. YCTOMYMBOCTH M KOATYJISIUSA KOJUIOUIHBIX CUCTEM.
1. Kakyro cuctemy Ha3bIBalOT arperaTUBHO yCTONYMBOMN?
(?) cucremy, B KOTOpO YaCTHIIBI HE OCEIAIOT;
(?) cucremy, B KOTOpPOii Pe0OIaTa0T CHUIIbI IPUTSKECHUS;
(!) cucreMy, B KOTOpO# HE IPOUCXOAUT CIAUTIAHNWE YACTHII;
(?) cuctemy, B KOTOPOH C TEYEHUEM BPEMEHHU U3MEHSETCS TUCIIEPCHOCTD.
2. Yrto Takoe mopor Koaryisiuu?
(?) KOHIIEHTpaLUs IEKTPOIUTA, IPU KOTOPOH KOAryIISILIUs 305151 IPOUCXOIHUT OBICTPO;
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(?) KOHIIEHTpAIUS AIIEKTPOIUTA, PU KOTOPOU Hanbosee 3(h(PeKTUBHBIE CTOIKHO-BEHUS YACTHUI] IPUBOIAT K C

(!) HaMeHbIIasl KOHLEHTPALMS AIEKTPOJINTA, TOCTAaTOUHAs AJIs KOAryJsiliuK 3015,

(?) KOHLIEHTpALMsI AIEKTPOJIUTA, BBILIE KOTOPOH BBEJCHHE AIEKTPOJIUTA HE BIUSET HA CKOPOCTh KOATyJISALUN

3. Kaky!o cuctemMy Ha3bIBalOT CEAUMEHTAIL[MIOHHO YCTOMYMBON?

(!) cucreMy, B KOTOpOH YaCTHIIBI TPAKTUYECKH HE OCENAIOT;

(?) cucremy, B KOTOpPOii TPe0oOIaTa0T CHIIBI IPUTSIKECHUS;

(?) cucremy, B KOTOpOW HE TPOUCXOAUT CIUTIAHUE YACTHIL;

(?) cuctemy, B KOTOPOH C TEYEHUEM BPEMEHHU U3MEHSETCS TUCIIEPCHOCTD.
4. KakoBa npaBwiibHasi hopmynupoBka npasuia lynsie-Iapau?

(?) mopor Koaryssuy 3015 HIEKTPOIUTOM U3MEHSAETCSI 00paTHO MPONOPIIMOHATB-HO IIECTON CTENEHH €ro Ba

(?) mopor Koarymsiiuu 30151 AMEKTPOIUTOM U3MEHSIETCS 00pPaTHO MPOMOPLUOHAIb-HO Y€TBEPTOM CTENEHH €ro

(?) mopor xoaryJssiuy 30151 AEKTPOIUTOM U3MEHAETCS IPSAMO IPONOPLUOHAIBHO HIECTON CTENIEHU €0 BaJle

(!) mopor Koarynsuuu 30515 AJIEKTPOIUTOM U3MEHSIETCSI 00paTHO MPOMOPLUOHANIb-HO HIECTON CTETIEHH BaJieH'

5. Yem 00ycioBI€HA MENTU3AIUS 0CATKA HIEKTPOIUTOM?

(!) crtoCOOHOCTHIO OJTHOTO M3 MOHOB JIEKTPOJIUTA aICOPOMPOBATHCS HAa TPaHUIlE pas3aena das;
(?) popmupoBaHrEM aaCOPOIIOHHO-COIBBATHOTO Oapbepa;

(?) pactmupennem J12C.

6. Kakoe 13 npuBeIeHHBIX ONpeIeIeHUI MOHATUS «OBICTpast KOATYJSIHSD pa-BHIBHO?

(?) xoarymsus, CKOPOCTh KOTOPOH BEJTUKA;

(?) xoarymsmus, Ipu KOTopoit Haubosnee 3(h(heKTUBHBIC COyIapEeHUs YaCTUL IPU-BOAAT K CIIMIAHUIO;

(?) ckOpOCTH ITOrO BUJIA KOATYIISILIMY 3aBUCUT OT KOHIIEHTPALUU 3IEKTPOJIUTA;
(!) xoarynauus, Ipu KOTOPOH KakJ10€ CTOJIKHOBEHUE YaCTHUI] IPUBOJIUT K CIIMIIA-HUIO.

7. Kaxoii anekTponauT OyaeT UMEeTh HAMMEHBIITUH TTOPOT KOATYJISIIIUK JIJIs1 307151 TUIPOKCHIa aTFOMUHUS, CTa0w

aJTIOMUHUS?

(?) xnopun Kanwus;

(?) xnopug KanbIus;

(?) 6pomun Gapws;

(1) Momun xanus.

8. IIpu KakuX yCIoBUSIX MPOUCXOIUT XUMUUYECKasl MENTU3alus?
(?) pacumpsiercs [19C;

(?) obpazyercs amcopOIMOHHO-COIBLBATHRIN Oaphep;

(!) obpa3zyercs BemeCTBO, IUCCOIUAIINSA KOTOPOTo crioco0cTByeT popmupoBanuto J[OC Ha rpanuie paszaena

9. Kakoe 13 npuBEICHHBIX OMPEACIICHUI MOHATHS «MEIJICHHAs! KOAryJsiush Mpa-BUILHO?
(?) xoarymsiusi, CKOpOCTh KOTOPOH Maa;

(1) xoarymsnusi, Mpu KoTopor Hanbosee A3 (HEKTUBHBIE COyAAPESHHSI YaCTHUIL TPU-BOJIAT K CIUTIAHUIO;

(?) ckopoCTh 3TOTO BHJa KOATyJISALUU 3aBUCUT OT KOHLEHTPALUU AIEKTPOJIUTA;
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(?) xoarymsiuusi, IpU KOTOPOM KakK10€ CTOJIKHOBEHUE YAaCTUL] IIPUBOUT K CIIMIIA-HUIO.

10. ITpu uccrienoBaHUY KMHETUKHU KOATYJISIIAN 307151 DJIEKTPOJIUTAMH HAMICHO, YTO TIOPOT OBICTPOM KoaryJst
BAJICHTHOCTH aHMOHA. [[J1 KaKOoro u3 MepeyrcIeHHBIX 30J1€H TaKOW BapHaHT BO3ZMOMXKEH?

(1) 30716 THZIPOKCHIA XPOMA, CTAOMIIM3ATOP XJIOPUJT XPOMa;
(?) 301 x5IOpUIA cepedpa, CTAOUIN3ATOP XIOPH]T KaJIbIIHS;
(?) 3071B AMOKCHIa KPEMHHS.

11. Yro Takoe Koarynupyomas cnocoOHOCTh?

(?) mopor Koaryssuu;

(!) BemmuuHa, oOpaTHast MOPOry KOaryJsiuHy;

(?) 3apsim MOHA, BBI3BIBAIOIIETO KOATYIISIIMIO 30JI5.

12. KT0 npeayiokui TepMHUH «PacKJINHUBAIOLIEE TaBICHUE» ?
(?) Wlyxun E.JT.;

(") Hepsirun B.B.;

(?) Pebunpmep I1.A.;

(?) JJangay JI. .

13. OT KaKux MmapaMeTpoB 3aBUCUT KOHCTAHTA CKOPOCTH OBICTPOM KOATYJISIIIHH ?
(?) OoT IpUPOJIBI TUCTIEPCHBIX YACTHIL;

(?) oT pa3mepa ITUCTIEPCHBIX YaCTHIL;

(!) OT BA3KOCTH U TEMIIEPATYPBI CUCTEMBI;

(?) HMUETO U3 MEePEUNCICHHOTO.

14. Kakosa npupoja cuil ortaikuBanus no teopuu JJIDO?
(?) MonexymnspHasi;

(?) sHTpONIMitHAS;

(1) anexTpocTarnyeckas;

(?) ancopOLMOHHO-COMBBATHAS.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE TPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-5)
. [Ipeamer, 3agaun, OCHOBHBIC MTOHSATHUS, CBSI3b KOJIJIOMTHON XUMHH C IPYTHUMU HayKamHu.
. Kimaccugukanus qucrepcHbIX CHCTEM.
. MomnekynsapHO-KHHETUYECKUE CBOMCTBA JIUCTICPCHBIX CHCTEM.
. YHI/IBepCEUIBHOCTI: MOJICKYJIAPHO-KMHCTUICCKUX CBOMCTB UCTHUHHBIX pPacTBOPOB U AUC-TICPCHBIX CUCTCM.
. OcMoTHYECKHE SIBICHHS B KOJUIOUIHBIX PACTBOPAX.

1
2
3
4
5
6. Iuddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DUHINTEHHA.
7. Teopust GpPOYHOBCKOTO ABMKEHUS 10 DUHITEHHY-CMOITYyXOBCKOMY.

8. CenuMeHTalys B AUCHEPCHBIX cucTeMax. CeIMMEeHTAallMOHHBIN aHAIU3.
9. CenuMeHTalMOHHOE PABHOBECHE.

1

0. AFpGFaTI/IBHaSI U CCAUMCHTALITMOHHAaA YCTOﬁqHBOCTL AUCTICPCHBIX CUCTCM.

TunoBble 3axanus s dxk3amena (ITK-5)
1.IlpunsiB, uTo B 30J€ cepedpa Kaxkaas 4YacTHIla TPEICTaBIsAeT cOOOM KyO ¢ mmuHOM pedpa 1=4-10-8m, o
YaCTHUI[ MOXKET NoydnuThest u3 1-10-4kr cepedpa. Beraucnure cymmMapHyr0 NOBEPXHOCTh TOJMYYEHHBIX YacT
omHOTO KyOuka cepebpa ¢ maccoit 1-10-4kxr. ITmorHocth cepebpa paBHa 10,5-103kr/m3.
2.301p PTYTH COCTOMT M3 IIapukoB AuameTrpoM 1-10-8m. UeMy paBHa cyMMapHasi IOBEPXHOCTb YACTHI] -
[TnotHOCTH pTyTH paBHA 13,56 103kr/™M3.
3.BbuncnuTe yaenbHyI0 MOBEPXHOCTh THAPO30Ji Cyab(uaa Mblmbika 32SAs, cpenHuil TuaMeTp YacTHIl |
IUIOTHOCTH paBHa 3,43-103kr/m3. OtBer paiite B M-1u B M2/KT.
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4.Boruncnure koddduument pacrexanus ans xyuopodopma npu 20°C. IToBepXHOCTHOE HATSKEHHUE BOJE
HaTsDKEHUE cooTBeTCTBeHHO paBHEL: 0,0728, 0,0273 u 0,0277x/M2. ByaeT mu xmopodopM pacTekarbes 1Mo

5.0npenenuTenoBepxXHOCTHOE HaTsDKeHHE BogHoro pactBopa NaCl, ecnu mocne B30anThIBaHUA €ro ¢ OEH:
cocranisier 0,0454x/m2. IToBepxHOCTHOE HaTshKeHHE OEH3051a Ha TpaHuIle ¢ Bo3ayxoM coctasiseT 00,0288,

6. Beruncnute nocrossHHyto B ypaBHenus umkosckoro mpu 293 K u miiomans, 3aHUMAaeMyl0 OAHOM MOJ
aJICOPOLIMOHHOM CJIO€ Ha IMOBEPXHOCTH €ro BOAHOTO PACTBOpA, €CJIM BEJIMYMHA MPEAETbHOM aacopOuu

7.Bpraucnure mo ypaBHeHHIO JISHTMIOpa BEJIMYMHY aACOPOIMM H30-aMHJIOBOTO CHHpTa MpPU KOHIICHTPE
paszena BogHbIH pacTBOp—Bo3ayX mpu 292 K mo 3HaueHusIM KoHCTaHT: A=42, ['0=8,7-10-6monb/M2

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouetika Komnerenig Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS
nun (HOKaBaTCHI/I JOCTHIKCHUSA pe3yJ'ILTaTa)
ITK-5 JleMOHCTpHUpYET BHICOKHI ypOBEHb 3HAHUHW Pa3eiiOB KOJUTOMIHOU X|
«OTITHIHON JIOTUYHO, MaTepuajl U3JIaraeTrcsi 4eTKO, SICHO, XOPOIIMM SI3BIKOM, J
(85 - 100 6amnos) BOIIPOCHI OTBEUACT KPATKO, apTYMEHTHPOBAHO, YBEPEHHO, 10 CYIIECTH
K pPEIICHHUIO 3a/1a4
«XOPOIIIO» IK-5 JleMOHCTpUpPYET BBICOKHI YPOBEHb (DyHIaMEHTalIb-HbIX Ppa3eiioB
(70 - 84 6amoB) XHUMHUH.

«y/IOBJICTBOPHUTEIILHO I1K-5 JleMOHCTpUpYEeT HE JOCTaTOYHBIA YpOBEHb 3HAHUW (QyH-TaMeH
» KOJUTOMAHON XuMuu. HeyBepeHHO onpenensieT MeKIUCIUILIMHAPHbBIE

(50 - 69 6amoB)
«HEYIOBJIETBOPUTEIIH IK-5 JleMOoHCTpHUpYeT cl1adblil ypoBeHb 3HaHUH (PyHIaMEH-TaIbHBIX Pa3/e]

HO» He moeT BbI-IeIuTh MEXAUCIUILUIMHAPHBIEC CBSA3H
(menee 50 6amoB)

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Mpuctynas K W3y4YEHUIO TUCIUIUIMHBI, B TIEPBYIO Ouepellb OOyYaromuMCs HEOOXOIUMO O3HAKOMHUTBCS (
muctumuael (PITD), koTopas onpexnenseTr coaepxaHue, 00beM, a TAKKe MOPSTOK U3yUEHUS U TPEroJaBaHu:
YacTH.

JIy1st caMOCTOSATENEHOM pabOThl BAYKHOE 3HAYCHHE UMEIOT pa3aeiibl « O0BbeM U COAEpKaHUEe TUCIUTTUHBD), «
nH(pOpMaIMOHHOE O0ecrieueHne JUCUUIUTHHB U «MarepuanbHO-TEXHUYECKOe 00ecTiedeHre TUCITUTTUHBL, -
npodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B pazmene «O0beM u conep:kaHUE MUCIUIUIMHBD) YKAa3bIBAIOTCS BCE Pa3eibl M TEMbl M3y4aeMOM TUCIU
TUTAHUPYEMBI 00beM B aKaJIeMHUECKHX Yacax.

B pasnene «YueOHO-MeToqMUecKoe U MH(MOPMAIMOHHOE 00eCIeUeHne TUCIUIUIMHED) yKa3aHa PEKOMEHIY:
IuTeparypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIEUEHUE TUCIUILIMHBI, MPOTpaMMHOE OOecCreueHue, Mpoc
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBD) COAEPIKUTCS MepeueHb Mpo(peCcCHOHANBHBIX 0a3 JaHHBIX U UH(Q
HEOOXOUMBIX JIJISl OCBOCHUS JUCIUILTUHBIL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOAUMO:

- IPOCMOTPETH €llle pa3 npe3eHTanuio Jekuuu B cucteMe MOODLe, moBTOPUTH 3aKOHCIIEKTUPOBAHHBIN F
JIOTIOJIHUTH €T0 C yYE€TOM PEKOMEHI0BAaHHON JOMOIHUTENLHOM TNTEPaTyPhI;

- TpU CAMOCTOATEIBHOM H3YYEHMH TEOPETUYECKOW TEMbl CJeNaThb KOHCIEKT, HCIONb3ysl PEKOMEH]
npodeccroHaabHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIE CHCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIO UCTIOIB30BaTh MaTepuaibl (oHma oneHouHbIX cpeacts (POC).

5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PaboTa ¢ OCHOBHOHM U JOTOJHUTEILHON JIUTEPATYpOil ABJsETCA TIaBHOM (HOpMON caMOCTOSTENbHON paboT
YCTHOMY ONpOCY Ha CEMHUHApPCKUX 3aHATHAX, K JebaraM, TeCTUPOBaHMIO, 3k3aMeHy. OHa BKIIOYAeT Mpof
PEKOMEHI0BAaHHBIX UCTOYHUKOB U JIUTEPATYPHI 110 TEMATUKE JICKLIUMN.
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KoHCneKT nekuuu J0KeH coepkars pedeparuBHyIO 3aiCh OCHOBHBIX BOIIPOCOB JIEKIIUH, B TOM YHCIIE C
MOODLe npe3eHraiiy, OCHOBHBIX UCTOYHHUKOB M JIMTEPATYpPBhI IO TEMaM, BBIBOJIBI 110 Kax10My Bonpocy. Kot
MOXET OBITh BBIIIOJHEH B paMKaxX pacleyaTKd BBIAAYM MPE3CHTALUi JEKIUH WM B OTIACIBHOU TeTpaau
aKKypaTHBIM, XOPOIIO YATAEMBIM, HE COZIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(POPMAITUIO MU PUCYHKH.

KoHcnekTsl Hay4HOW JTUTEepaTyphl IPH CAMOCTOSTENIFHON MOJATOTOBKE K 3aHATHIM JIOJIKHBI COAEP)KaTh OTBE
BOIIPOC, UMETh CCBUIKY HAa MCTOYHHMK MH(pOPMALMU C 00s3aTeNbHBIM YKa3aHHUEM aBTOpA, Ha3BAaHHS U TOJI
nuteparypbl. KOHCTIEKT MOXKET OBITH OMTOPHBIM (COZIEPKATh JIUIIH OCHOBHBIE KIIFOUEBBIE TIO3ULIMH), HO TIPU 31
10 BOTIPOCY, MOXET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONPEACISeTCS CAMUM CTYICHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JIenaTth 3alCH 0 XOAY YTECHHWsS B BHJIE MPOCTOTO MM Pa3BEpHYTOTO IUIaHA (CO3aBaTh MEpEYeHb OCHOE
HMCTOYHUKE);

- COCTaBIIATh TE3UCHI (LIUTUPOBAHUE HAHOOIEE BAXKHBIX MECT CTAaThU MM MOHOTpa(H, KOPOTKOE N3TIOKEHHE
- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHIe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHalMy 1O OATOTOBKE K OT/AEIBHBIM 3a/IaHUSIM TEKYIIETO KOHTPOJIS

CobecemoBaHre MpeAroNaracT OpraHu3aIiio OeceIbl MPEIoaaBaTelis CO CTYJACHTAMH 10 BOIIPOCAM MPAKT
00CTOSTEIPHOTO BBISBJICHHS MX 3HAHWH 10 OMPEICIICHHOMY pasiely, Teme, mpobieme W T.I. Bce wien
oOcyxiennn, 100aBIATh HHPOPMAIIHIO, TUCKYTHPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

VYCTHBIN ONPOC MOXKET MPUMEHSATHCS B pa3IMYHbIX (popMax: (pOHTAIBHBINA, HHANBUIYAIbHbIH, KOMOMHHUPOE
OTBETA MOJICIKAIIETrO OLICHKE:!

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTMKA U3JI0KEHUS] MaTepHuaa,;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U A3(PPEKTUBHOCTb UCIOIb30BAHUS HAIVISIHBIX MOCOOUI U TEXHUUECKUX CPEICTB MPH OT!
- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHATILHOCTh MCIIOJIb30BAHNS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.

VYCTHBII OIIPOC MOXKET CONPOBOXKIATHCS IMPE3ECHTALMEN, KOTOpasi MOJArOTaBIMBAETCA MO OIHOMY U3 BOIP(
BBICTYIIJICHUH C Mpe3eHTanneil Heo0XoauMo oOpaliaTh BHUMaHUE Ha TAKWE MOMEHTHI KaK:

- COZep>KaHME IPE3ECHTALMU: AKTyaJbHOCTb TEMBI, IOJHOTA €€ PACKPBITHS, CMBICIOBOE COJIEP)KAaHUE, (
COZIEP’KaHUI0, COOTBETCTBUE METOIMUYECKHM TPEOOBAHUAM (LIEJIU. CCHUIKH HA PECYpPChl. COOTBETCTBHE COJIEP:
HaIlpaBJIEHHOCTh, COOTBETCTBUE CONEPKaHMs 3asBICHHOHN (hopme, aJeKBaTHOCTh HCIIONb30BAHUS TEXHHUYE
IIOCJIEIOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOI0 MaTepHara;

- oopmiieHHE TIpe3eHTAMU: 00BbeM (ONMTUMAIbHOE KOJIWYECTBO), MU3AHH (YUTAEMOCTb, HAJIMYUE M COO
3ByKOBO€ O(hopMIIeHUE, CTPYKTYpHUpPOBaHNE WH(POPMALIUU, COOTBETCTBUE 3asBICHHBIM TPEOOBAHUSAM), OPHTY
MCTIOJIb30BaHHE BO3MOKHOCTH ITPOTPAMMHOM Cpe/bl, COOTBETCTBHE CTaHAapTaM 0(hOpMIICHHS;

- JUYHOCTHBIE KauecTBa: OpPATOPCKUE CIIOCOOHOCTH. COONIONEHUE pEIrIaMeHTa, 3MOIMOHAIBHOCTb, Y
CUCTEMAaTU3UPOBAHHbIE, [TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM paz/iesiaM MPOrpaMMbl:

- COJEp>KaHUE BBICTYIUICHHUS: JOTUYHOCTh M3JIOKEHHSI MaTepHala, pacKpbITUE TEMbI, JOCTYITHOCTh H3JIOK(
cpenctB UKT, cnocoObl 1 yclioBUSI TOCTHKEHUS PE3YJIbTaTUBHOCTU U 3((EKTUBHOCTH ISl BHITOJTHEHUS 38
y4eOHOM e TENbHOCTH, 10Ka3aTeIbHOCTh MPUHUMAEMBIX PEUICHHM, yMEHHE apryMEHTUPOBATh CBOU 3aKJIIO¢

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kynpsimesa H. C., bongapesa JI. I. ®usnueckas 1 KOJJIOWIHAS XUMUSA : YUEOHUK U TPAKTUKYM VIS BY3
FOpaiit, 2020. - 379 c. - Tekct : anexkrponHbIit / OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/44988

2. Mlyxun E. ., [Tepuos A. B., Amenuna E. A. Konmnonnnas xumust : Y4eOHUK JIs By30B. - UCTIP. U JI0T; 7-
- Tekcr : anexrponnstii // ObC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/449926
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3. MapxkoB B. ®@., AnekceeBa T. A., bpycuuubina JI. A., Mackaea JI. H. Kommongnas xumust. [Ipumepsl u 3¢
Mockasa: FOpaiit, 2020. - 186 c. - Tekcr : anexrponnsiii // 9BC «KOPAUT» [caiit]. - URL: https://urait.ru/bcc

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. bensieB A.Il. ®usndeckas u KoJutouHas XuMus : yaeOHoe ocobue. - Mocksa: ' DOTAP-Menua, 2012.
«KoHcynbpTaHT cTyzeHTa By3a U MeaBy3a [cailT]. - URL: https://www.studentlibrary.ru/book/ISBN978597042

2. benseB A.Il. ®usnveckast u KoyiouaHas XUMHA. [IpakTukym 00paOOTKH AKCIIEPUMEHTANIBHBIX PE3YIIbT
I'SOTAP-Menua, 2015. - 112 c. - Tekcr : snekrponHsii // OBC «KoHCynbTaHT CTyaeHTa By3e
https://www.studentlibrary.ru/book/ISBN9785970434864.html

3. Hpirankosa JI.E. JIaGopaTopHbIit mpakTUKyM 1O (PU3NYECKO M KOJUTOUAHOW XuMuu. - Tam60B, 1993. - 16¢

4. T'aBporckas 0. 0., [Tak B. H. Konnmonanas xumus : YueOHUK U IPaKTUKYM JJI By30B. - Mocksa: FOpatii
/' OBC «YOPAUT» [caiit]. - URL: https://urait.ru/bcode/450851

6.3 VHbIe NCTOUHMKMU:
1. UHTepHeT-aHUMKIONEeAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue T CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATHI 110 JUCHUITIINHEC HGO6XOI[I/IMO CJICAYIOIICC MATCPHUAJIBbHO-TCXHUYCCKOC obecr¢
MMPOBCACHUA 3aHATHI JICKOIMOHHOT'O 1 CCMHUHAPCKOI'0 THUIIA, 'PYHIIOBBIX U UHAWUBUAYAJIIbHBIX KOHcyHbTaHHﬁ,
arrecrauuu, IOMCIICHUA OJIA CaMOCTOSTEIIHLHOM paGOTBI.

VY4eOHble ayAUTOpPUM M TOMEIICHUS NJIs CaMOCTOSTENbHOM paboThl YKOMIUIEKTOBAaHBI CIELMATU3UPOBA
CpelncTBaMu OOyUYEHUS, CITYKAIMMHU JIJTS IPEACTABICHHS YyueOHOM HH(pOpMauu OOJIBIION ayTUTOPHH.
[TomereHust y1si CaMOCTOSITEIIBHONW pabOThl YKOMIIEKTOBAHBI KOMITBIOTEPHOM TEXHUKON C BO3MOXHOCTBIC
obecrieueHneM JOCTYIIA B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIbHYIO Cpely YHUBEPCUTETA.

Jlnst poBEICHHsT 3aHSATHH JICKIIMOHHOTO THIA HCIOJIB3YIOTCS HAOOPHI JIEMOHCTPAIIMOHHOTO 000pYIOBaHY
WJUTFOCTpAIUH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEpAKTUBHAS JOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHUE:

Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Onepanuonnas cucrema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CIIPABOYHBIE CUCTEMBI:

1. DOnexkrponHsbiii Karanor dynaamentanbHoil Oubmoreku TI'Y. — URL: http://biblio.tsutmb.ru/elektronnyij-
2. YHHBEpCHUTETCKass OMOIMOTEeKA OHJIAlH: ANEKTPOHHO-O0nbOmoreuHas cuctema. — URL: https://biblioclub.ru
3. Hayunas snekrponHas 6ubnmmoreka Poccuiickoit akagemun ectecrBoznanust. — URL: https://www.monogr:

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&s

BsaumogeiicTBue mnpemnogaBareisi U CTyIEHTa B Ipolecce OOy4deHHs! OCYIIECTBISETCS MOCPEACTBOM My
CETEBBIX, TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, HUCIIOJIb3YEMbIX B 3JIEKTPOHHOU MH(OPMAIMOHHO-00pa30Ba



