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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[IK-5 CnocobeH npoBOaUTh |AHATM3UPYET U UHTEPIPETUPYET OCHOBHBIE MOJIOKEHHS U
paboTsl Mo 00paboTKE U 3aKOHBI KOJUIOMIHOW XUMUHM TPU PEUICHHH KOHKPETHBIX
aHaImM3y 3ama4q
Hay4YHO-TEXHUYECKOU
nH(OPMAITUH U PE3YJIETATOB
WCCIIEJOBAaHUHN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

4 |KBauTOBast XUMus +

9]

KpI/ICTaHHOXI/IMI/IH +

6 |HanomarepuanoBeneH +
ue




7| [Ipennumnnomuas +
MpaKTHKA

oo

CnocoOsI pazaeneaus | +
Y KOHIICHTPUPOBAHUS

9|CrpoeHue Bemectsa | +

10 |Cynpamonexymispaast +
XUMUS

11|Teopus pacTBOpoB +

12 [ XuMH4YeCKre OCHOBEI +
OMOJIOTHYECKUX
MIPOLIECCOB

13 [ Xumus +
KOOPAMHAIIMOHHBIX
COETMHEHUN

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

JuctuminHa «KomtouaHas XuMus» OTHOCUTCS K 4acTH, (GOpMHpPYEMON y4acTHHUKaMH OOpa30oBaTeIbHBIX
oTHouleHu#, ydebHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

HucuumnnHa «KosmonaHas XuMHs» U3ydaeTcs B 6 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIMHEL: 5 3.€.

Ounas: 5 3.e.
Bun yuebHoit paboTbl (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHMILTHHBI 180
KonrakTHast pabora 108
Jlexuuu (Jlexuum) 36
JlaGoparopnsie (J1ab. pab.) 36
[Tpaktuueckue (IIpakr. pab.) 36
CamocrosrenbHas padota (CP) 36
DK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
O|]O0|0O0]|O
6 cemecTp
1 [Tpeamer JlaGopatopHas
KOJUTOMIHON xumuun | 4 4 4 4 pabora;
TectupoBanue
2 MounekyisspHO-KUHE JlaboparopHas
THyeckue ceoiictea | 4 [ 4 | 4 | 4 pabora;
JMCTIEPCHBIX CHCTEM TectupoBanue
3 Onrtuueckue KomnokBuym
CBOICTBa
KOJUTOUIHBIX ol I B
CUCTEM




4 AncopOIuoHHbIE JlaboparopHas
CJIOM U MX BIIUSTHUE pa0ora;

Ha CBOMCTBA TectupoBanue
JMCTIEPCHBIX CHCTEM

5 DneKTpuyecKue JlaboparopHas
CBOICTBa pabora;

KOJUTOUTHBIX TectupoBanue
CHCTEM.

6 YCTOWUNUBOCTD U TectupoBanue
KOATYJISILIS
KOJUTOUHBIX
CHCTEM.

7 JlucniepcuoHHbIE U Konnoksuym
KOHJICHCAI[UOHHBIE
MeTozbl. OuncTka
KOJUTOUHBIX
CU-CTEM: JTUAJIN3,
NIEKTPOUAIIN3,
yIbTpadUIBTpaLus.
Meron nentuzanuu

8 Cycnensun, JlaboparopHas
AMYJIbCUU, TICHBI, pabora
a’po30Jiy,
MOJTYKOJTOUTBI.

9 Peonorunueckue JlaboparopHas
CBOMCTBa pabora
JTUCTIEPCHBIX
CHCTEM.

Tema 1. [Ipenmer kosutonanoii xumuu (ITK-5)
Jlekuus.
1. IIpeameT KOIITOUMAHON XUMHUHU U MOHITHE JUCTIEPCHOCTD.
2. CBoeoOpasue CBOICTB BEIIeCTBA B KOJUIOMJIHOM COCTOSTHUU.
3. YnenbHasi HOBEPXHOCT.
4. dusnueckas XUMHUS AUCTICPCHBIX CUCTCM U MMOBCPXHOCTHBIX SIBJICHUH.
5. Pa6oter ®panvecko Cenpmu u T. ['pama 1o u3yueHH0 CBOMCTB 30JICH.

6. OCOOEHHOCTH KOJUIOMJIHBIX PAcCTBOPOB: OMAJECIECHLUS; 3aMeaiieHHas IuQQy3usi; BeCb-Ma HHU3KOE
OCMOTHYECKOE JIaBJICHUE; CIIOCOOHOCTH K AUAIM3Y; KOAryJSIIUs; AIEKTPodo-pes.

7. YenoBue 00pa3oBaHus KOJJIOWAHOTO PacTBOpA.

8. lucnepcHas ¢asza u TUCIIEPCUOHHON cpeia.

9. Mepa pa3npoOIeHHOCTH JUCTIEPCHOM CUCTEMBI.

10. MoHO- ¥ OJIUIUCTIEPCHOCTb.

11. KOJIHOI/I,Z[HLIC CUCTCMBI U UX TCPMOAVMHAMUNYCCKAA U KUHCTHYCCKAA yCTOfI‘-IPIBOCTb.

12. 3HayeHune KOJUIOUTHOM XMMHH B UCTOPUU Pa3BUTHS HAYKU U B HAPOIHOM XO3SMCTBE.
IIpakTH4eckoe 3aHATHE.

Pemenue 3amay. JlucneppcHocts. [1oaum 1 MOHOAMCIIEPCHBIE CUCTEMBI. YIEIbHAasi MOBEPXHOCTD.
JlaboparopHbie padoThbI.

Jlabopatopnas pabora Ne 1. [Tomyyenue modoousx 30meit (Fe(OH)3, AI(OH)3, Agl, ceprl, kanudomnm). 2
Jaca.

[Tnan paboTs
1. O3HaKOMJIEHHE C METOIUKOMN



2. BolllosiHEHNE IKCIIEPUMEHTA
3. Odopmienue orTyeTa
4. 3amuTa otueTa
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. ITonsTHE SKBUBaJEHTHOTO paauyca. [lomuancnepcHocTs 1 MOHOTUCTIEPCHOCTH. [py0o - 1
BBICOKOJIUCTIEPCHBIE cUCTeMbl. OCOOEHHOCTH AMCIIEPCHBIX CHCTEM C TBEPIOU AUCIIEPCUOHHON CpeIoi.

2. OcobeHHOCTH OpPOYHOBCKOTO JABMKEHHS B 30JIX U TEJISIX, BBICOKO- M TPyOOMCIIEPCHBIX CHUCTEMaX,
a’po30Iisx U cruiaBax. CeMMEeHTaus B IMYJIbCHSIX U CYCIIEH3USX.

Tema 2. MosiekyJISIpHO-KMHeTHYECKHe CBOMcTBA nucnepcHbIX cuctem (IIK-5)
Jlekumus.
. YHUBEpPCAIBHOCTh MOJIEKYISIPHO-KMHETHYECKUX CBOMCTB UCTUHHBIX PACTBOPOB U JUCIEPCHBIX CUCTEM.
. OcMoTnyeckue ABIEHMS B KOJZIOUJHBIX pacTBOPAX.
. Juddy3ust B KOJUTOMIHBIX CUCTEMax. YpaBHEHUE DUHINTEHHA.
. Teopust GpOyHOBCKOTO ABMXKEHHUS 110 DUHIITEHHY-CMOITYXOBCKOMY.
. CennMeHTanus B JUCIIEPCHBIX CUCTEMAX.
. CenuMeHTAIIMOHHBIN aHaIU3.
. CenMMeHTallMOHHOE PAaBHOBECHE.
. ArperatuBHas U C€IMMEHTALlMOHHAs] YCTOMYMBOCTD JUCIIEPCHBIX CUCTEM.
. YpTpaneHTpuQyrupoBaHu
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IIpakTH4eckoe 3aHATHE.
Pemenue 3amay. CenumeHTaliMOHHBIN aHanu3. CeIMMEHTAllMOHHOE paBHOBecHEe. OCMOTUYECKUE SIBJICHUS

JlaGopaTopHbie padoThbI.

JlaGoparopnas padora Ne 2. Koarymsius komutonnoB. [lopor xoarymsiuu. BzaumHast koarynsnusi.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1, IlocTpoeHue KpuBOH pacnpeneaeHus JUCIEPCHBIX YaCTHIL II0 pa3Mepam.

2. OnpeneneHne MOJISIPHBIX MacC OpraHUYECKUX COECIUHEHUH NP U3ydyeHUH JudPy3uu.

Tema 3. OnTuueckue cBoiicTBa KoLIouaAHbIX cucTeM (ITK-5)
Jlekumus.
1. PaccesiHue cBeTa B KOJUIOMIHBIX CUCTEMAX.
2. YpaBHenue Penes. [lomomnienne cBera B AMCIEPCHBIX CUCTEMAX.
3. [Ipumenenne 3akona JlamGepra-beepa k MyTHBIM cpenam.
4. Oxpacka KOJUIOUIHBIX CUCTEM.
5. OkpallleHHbIE KOJUIOU/IBI B PUPOJIE U TEXHUKE.

6. Hedenomerpus, yIbTpaMUKpPOCKOIHWS, OIEKTPOHHAS MHUKPOCKONHUS KaK METOIbl HCCIEIOBAHUS
KOJUIOUJHBIX CUCTEM.

IIpakTH4eckoe 3aHATHE.
Pemenue 3amau. Omanecuenus. [lormomenue ceera. HedemomeTpusi, yabTpaMUKpPOCKOTIHS.

JlaGopaTopHbie padoThbI.

JlaGoparopnas padora Ne 3. Dnexrpodopes. Onpenenenne x-noreHuuana 3onsa (Fe(OH)3, Agl).
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

1. IIpakTueckoe npuMeHeHne ypaBHeHMsl Penes B paauonaoKkaluy U CUTHAIU3aluu.

2. OkpallleHHbIE KOJUIOUABI B IPUPOE U TEXHUKE.

Tema 4. AncopOumMoHHBbIE CJIOM U UX BJIMsSIHUE HA cBolicTBa AucnepcHbix cucteM (ITK-5)
Jlekumus.



1. IToBEpXHOCTHOE HATSHKEHUE U MOJIEKYJISIPHOE AABJICHUE.

2. AncopOrmus Kak cCaMOTIPOM3BOJILHOE CTYIIIEHWE Ha TpaHuIle paszzaena (a3 KOM-TIOHEHTOB, TOHKAFOIINX
MMOBEPXHOCTHOE HATSKCHUE.

3. N3otepms amcopOIuu.
4. CBobonHas nosepxHocTtHas 3Heprus [IAB u [THAB.
5. CmaunBaH#€e TBEPJOH MOBEPXHOCTH. CBsA3b aACOPOITMU M CMauyHUBaHMUS.
6. JInodobuzanus u nuoduarsanus moBepXHOCTH.
7. KonnmonaHo-XMMUYECKHE OCHOBBI (DIOTaIIUH.
8. IIpaBmiio Pebunnepa u npasuio IleckoBa-dasiHca.
IIpakTnyeckoe 3aHsATHE.
Pemenune 3amau. M3otepmbl agcopOIuu.
JlaGopaTopHbie padoThbI.

JlaGoparopnas pabota Ne 4. MonekynspHas agcopouus u3 pactBopoB. Onpenenenue yaenabHon
MOBEPXHOCTH aKTUBHPOBAHHOTO YIJISL.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Hedenomerpus u TypOuauMeETpHs KaK METOABI JUCTIEPCHOTO aHAJN3A.

2. OomenHast ancopOius. IoHOOOMEHHBIC MaTepHasibl: aKTHBUPOBAHHBIN YTOJIb, CHIIMKATEIIb, [ICOJTUTHI.
M oH000-MEeHHBIE CMOJIBI.

Tema 5. DyiekTprueckue cBoiicTBa KOLIOMAHBIX cucteM. (ITK-5)
Jlekuus.

1. DNeKTpOKWHETHYECKUE SBIEHUS: 3JIEeKTpodope3, 3IEKTPOOCMOC, MOTEHIHUANbl Ce-TUMEHTAllud U
npoTtekanus. Mictopus OTKpBITHS.

2. Teopun CTpOCHHsI JIBOWHOTO DJJICKTPUYECKOTO CJIOS Ha TpaHule pazaena ¢da3 u obnacTu HX
MPUMEHUMOCTH.

. Henocrarku teopuu 'enpmromnbia-Ileppena.

. Henocrarku teopun ['yu-Henmena.

. Teopus lltepna.

. DKcriepuMeHTalbHbIe paboThl [leppena mo u3ydeHuto 3Haka 3apsaa auadparm.
. DIIEKTPOKUHETUYECKUI TTOTEHIIHAT.
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. MeTozel ero onpeneacHusl.
9. DnekTpodopeTHIEeCKUE METOIbI: METOJ TIOABMYKHOM TPAHUIIBI I MHKPOCKOITHYE-CKHIA METOI.
10. DneKTpOOCMOTUYECKUE METOIBI
11. YpaBuenue ['enpMmromnpiia-CMoayxoBckoro. CTpoeHUE MULICILTHI.
12. OmnOKy BEIUUCIIEHUS X-ITOTEHIMAIA.
13. DnekTpo-BA3KOCTHBIN 3PHEKT U TUAICKTPUUECKOE HACKIIICHHE.
14. Konneniust noJABU>KHON T'PaHULIBI.
15. IloBepXHOCTHAsA MPOBOAUMOCTb.
16. [IpakTyeckoe NPUIOKEHUE FMEKTPOKMHETUUECKUX SIBJICHUH.
IIpakTnyeckoe 3ansATHE.
Pemenue 3anaq. DneKTPOKMHETUUECKUE SBJICHUS.
JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota Ne 5. MeTosl u3MepeHus MOBEPXHOCTHOTO HATSDKEHUA. MeToJ cueTa Karlelb.
MeTton HauOOIbINEro AaBICHUS My3bIPHKOB. METONl KaNmMJUTSIPHOTO MOIHSTHS.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. CoBpeMeHHbIE TPEACTABICHHS O CTPOCHUU JBOMHOIO AIEKTPUUECKOro cjios. KoHuenmus rpaHuibl
CKOJIb-KEHHS. B3auMOCBSA3b MEXK Y AIEKTPOKMHETUYECKUM IMOTEHIIUATIOM JUCIIEPCHBIX YACTHIL U
arperaTuBHON yCTOMYHU-BOCTHIO.
2. Teopus [epsruna-Jlannay-®epses-Osepoeka. Komnonnnas 3amura, auopunnsanus 1 auohoOu3aus
MOBEPXHOCTH pazzena ¢a3



Tema 6. YcTOHYHMBOCTH M KOATyJasius KOJLIouAHBIX cucteM. (ITK-5)
Jlekumus.
. YCTOWYNBOCTh THOPUIBHBIX U JIMO(YOOHBIX KOJIJIOUIOB.
. @aKTOpbI, BBI3bIBAIOIINE KOATYIISLINIO.
. Koarynsmmst ruipooOHBIX 3071€H 37IeKTPOIUTaMHU.
. [Topor koarymsiiuu U KOaryJIupyroIas CiocCOOHOCTb.
. [IpaBuno lyneue-I'apau.
. JInoTponHbIe psAbI.
. Cocrapasioniye pacKJIMHUBAIOIIETO JaBICHUS.

0 I N D bW

. 3aBUCUMOCTb CKOPOCTH KOATYJISIIIUU OT KOHIIEHTPALIMH 3JIEKTPOJIUTA.
9. BeicTpas U MemJIeHHas! KoaryJsiusl.
10. KuneTnka koaryssiiuu.

11. Teopun xoarymsumu. Teopus iokio. Dnekrpoctarnueckas Teopus Mromiepa. Teopuss PabunoBuya.
AncopOunonnas Teopust Opeiinamxa.

12. Teopus xoarymsinuu J1PO.

13. B3auMHas koaryssiiust 30J1€H.

14. Teopus ObIcTpOit Koarymsiuu CMOITYyXOBCKOTO.

15. KoncranTa ckopoctu ObicTpoit Koaryssiuu. Komnouanas 3amura.
IIpakTnyeckoe 3aHsATHE.

Pemenune 3anau. Kuneruka xoarynsauuu. Ilopor xoarynanun.
JlaGopaTopHbie padoThbI.

JlaGoparopnas pabota Ne 6. VcciienoBanue BA3KOCTH KOJUTOMTHBIX PacTBOPOB U pacTBopoB BMC, kak
(YHKLIMY KOHIIEHTPALUMH, TEMIIEpaTyphl U 100aBOK COJIEH.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. JIBOIHO# 3NEKTPUUYECKUI CIION KaK CTaOMIM3UPYIOMUN (HAKTOP B AUCTIEPCHBIX CUCTEMAaX.
2. Munennoobpa3zoBaHue.

Tema 7. /IlucriepcMOHHbIC U KOHAEHCANMOHHBIE MeTOAbI. OUNCTKA KOJJIOUIHBIX CH-CTEM: THAJIU3,
3JIEKTPOaAUAINn3, yabrpapuiabrpanusa. Merox nentuszanun (ITK-5)

Jlexkuns.

1. JIBa moaxoda K MOJYYEHHIO NHCIEPCHBIX cCUCTeM. MexaHudyeckoe uaMenbieHue. CaMonpou3BOIbLHOE
JTUCTIEPTUPOBAHUE TBEP/BIX TEI B KUIKOU (ase.

2. Kongencannonubeie MeTOAbl GU3NICCKUE U XUMUYECKHE.

3. @usnyeckue METOABl [ TOIYYEHHs METAUIMYECKUX YIbTPaJAMCIEPCHBIX Ya-cTull. Meron
MOJIEKYJISIPHBIX ITy4YKOB.

4. A3pO30JIbHBII METOLI.

5. KpnoxumMu4eckui CUHTES.

6. XuMnueckast KOHIEHC AU,

7. OCHOBHOH HEOOCTATOK METOMOB.

8. PerynupoBanue pa3MepoB HAHOUACTHI] PU MX MOTYyUYEHUN HAHOYACTHUI] B 00pAT-HBIX MUKPOIMYIIbCUSX.
9. 301b-TeNIEBBIIT METO/I.

10. MCTOII NCMNTU3aluu IIPpU MPOMBIBAHUHN OCa/lKa, ICITHU3alHA OCaAKa SJICKTPOJIU-TOM; NCUTHU3ALUA
MOBCPXHOCTHO-AKTUBHLIMU BCHICCTBAMU, XUMHNYCCKA MCITHU-3allH.

11. OuucTtka 307€# ¢ MOMOIIBIO AUATN3A, YEKTPOANAN3A U YIBTPAPIIBTPALIHH.
12. T'unepdunpTpanus ¥ MPUPOJOOXPAHHAS TEXHUKA

IIpakTH4eckoe 3aHATHE.
Pemenue 3amay. ®opMyiia MUIEIUIBL.

JlaboparopHbie padoThbI.



JlaGoparopnas pabota Ne 7. Habyxanne BMC.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. [MonmuanekTponuTsl (6eIKH, HOHOOOMEHHBIE MATEPHAIIHI).
2. CMmaunBaHHE U MOIOLIIEE ICUCTBHUE.

Tema 8. CycneH3un, IMyJIbCUH, NEHbI, 23P030J14, moaykostonabl. (ITK-5)
Jlekumus.
1. ®akTOpHI, CTAOMITU3UPYIOIIHNE CYCIICH3HH.
2. Ucnionp30BaHue CyCIIEH3UM B TEXHOJIOTUYECKUX MTPOLIECCAX.
3. DMyJIbCUU: CTPOCHHE, YCTOMUNBOCTD, MOTyYeHHUE, OOpalieHune Ga3 B SIMYIbCUSX.

4. DMynbcUM TIpsAMbIe W OOpaTHbIC; pa30aBlICHHbIC, KOHIIEHTPUPOBAHHBIE, BBHICOKO-KOHIICHTPHUPOBAHHBIC
(>kenaTUHUPOBAHHBIE).

5. CBs13b THIA 3MYJIBCUM C IPUPOJOH IMYNbraTopa.

6. l'unpodunbpHO-TUTIODUIBHBIN OaaHC.

7. PazpyuieHue 3MyJIbCUH.

8. IleHsbl: )xuaKUE, TBEPIBIE, UX MOJyYEHHE, IPUMEHEHHE.

9. YeroitunBocTe nieH KparHocTh neHbl. BpeMsi xKU3HU NEHBI.

10. A3po3oau: 0cCOOEHHOCTH CTPOCHUS ¥ CBOMCTB, YCTOMYMBOCTH U pa3pyIlIeHUE B IPUPOJIC U TEXHUKE.
11. Ommuue aspososeit oT nuosoneit. @orodopes; Tepmodopes. 3apsa Ha YaCTUIAX adPO30JIeH.

12. CiocoOsI pa3pyIIeHus adpO30JIeH.

13. Ionykomnouasl: pacTBOPBI MBI M MOIOILIUX CPENICTB.

14. MunemiooOpa3oBaHiue KaK  CaMOMPOU3BOJBHBIN  mporecc. Kpurmueckas — KOHIICH-TpAIHs
MUIET000pa30BaHusl, METOMIBI €€ OMpPEIeIICHUSI.

15. ®opma MurieI.
16. )Kunkue kpucrasibl.
17. PacTBOpeHue yriieBogopo0B (COMOOMIN3AIINS) B MHUIICIIJIAX MBLI.
18. ComroOunu3anus B TEXHOJIOTHYECKHX MPOLIeccax U B OMOJOTHUECKUX CUCTEMAX.
19. KomnonaHast XUMUS MOIOIIETO AeHCTBUS.
MurnennooOpa3oBaHue U COMIOOUTN3AIUS B 00PaTHBIX CUCTEMAX.
IIpakTnyeckoe 3aHsATHE.
Pemenue 3anau. Onpenenenue momspHoit maccsl BMC.
JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota Ne 7. Habyxanne BMC.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. MeTonb! pa3pyiieHus 3MyJIbCUM, a3p030J1€i U NEH.
2. KonnuecTBeHHast XapaKTepUCTHKA Mepexoa OT JAaMUHAPHOTO TEUEHUS K TypOyJIEHTHOMY.

Tema 9. Peosiornueckue cBoiictBa aucnepcHbix cucrem. (IIK-5)
Jlekuus.
. Texy4decTsb, INTACTUYHOCTb, BA3KOCTD.
. BS3KOCTh UCTUHHBIX U KOJUTIOUAHBIX CUCTEM.
. JJamunapnoe teuenue. [locrynar Hetorona. Hanpsxkenue casura.
. ¥YpaBHeHue Ilyazenns.
. TypOyneHnTHOE TeueHue.

1

2

3

4

5

6. [IpuunHBl aHOMaJIBHOM BA3KOCTH JUCIIEPCHBIX CUCTEM, S (PEKTUBHASL BI3KOCTb.

7. 3aBUCHUMOCTb BSI3KOCTH OT KOHIIEHTPAIIUU AUCTIEPCHOU (Da3bl. YpaBHeHHE DH-IIITCHHA.

8. CTpykTypupoBaHue B AUCIIEPCHBIX cucTeMax. CTpyKTypHas BA3KOCTh. [lmacTuy-Has BA3KOCTb.
9. YpaBuenne bunrama. [Ipenen TekydyecTu, TEOPETUYECKUN U B TEXHUYECKUX MPO-1IECCaX.

1

0. YpaBuenue llltaynunrepa. Onpenenenue monsipHoit Maccel BMC 1o BA3KOCTH UX pacTBOPOB.
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11. YnenbHas u XapakTepucTUUYECKasl BA3KOCTb.

IIpakTnyeckoe 3ansATHE.

Pemenne 3anad. YpaBuenue Ilya3oiins. 3aBUCUMOCTD BSI3KOCTH OT KOHIICHTPAITUH TUCTIEPCHON (a3bl.

JlaGopaTopHbie padoThbI.

JlaGoparopnas pabota Ne 9. [1eHsl. OMynbcum.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. UctunHas u 3 peKTUBHAS BI3KOCTb.

2. [Tpenenbl TEKy4ECTH.

3. Onpegenenrie XapakKTepUCTUUECKOM BSI3KOCTH.

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

TEKYILHI KOHTpOb — 50 6amioB
KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIioB Kax bl

npemuanbHbie 6amel — 10 6anmoB

6 cemecTp

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacrnipenenenre 6aJiioB 10 3aaHMSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. [Ipenmer JlaGoparo 3 3amnaHupoBaHO BhIMONHEHHE | maboparopHoit paboTel. 1 Oamm -
KOJJIOUZAHOM pHas BbIMoNHeHKe; 1 Oamn — pacdyetsl U opopmienue; 1 Oamn — 3amura
XUMUHU pabora TEOPETUYECKOro MaTepuaia K 1aboparopHoii padboTte
Tectupos 5 Tect cocroutr u3z 10 BompocoB. 5 06ayioB — CTYIEHT NPaBHILHO
aHue orBeuaer Ha 100-85% Bompocos., 4 6amra — Ha 70-84% Bompocos, 3
Oamta — 50-69% Bompocos, 2 6amna - 30-49% u 1 6amn- menee 29%
BOIIPOCOB B TECTE.
2. |MonekynspHo-k | JTJaboparo 3 3amaHupoBaHO BhIMONHEHHE | jmaboparopHoit paboTel. 1 Oamm -
WHETHYECKHE pHas BbIMoNHeHKe; 1 Oamn — pacdyetsl U opopmienue; 1 Oamn — 3amura
CBOHCTBa pabora TEOPETUYECKOro MaTepuaia K 1aboparopHoii paboTte
AUCTICPCHBIX | TecTUpOB 5 Tect cocroutr u3z 10 BompocoB. 5 06ayioB — CTYIEHT NPaBHILHO
CHUCTCM aHue orBeuaer Ha 100-85% Bompocos, 4 6amra — Ha 70-84% Bompocos, 3

6amia — 50-69% Bompocos, 2 Oamna - 30-49% u 1 6ann- menee 29%
BOIIPOCOB B TECTE.
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OnTHyeckue
CBOMCTBa
KOJIJTOMTHBIX
CHCTEM

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

10

KomnokBuym crmaeTcss B YCTHOH (opMe IO IpenBapUTEIbHO
0003Ha-UYEHHBIM  TEOPETHUYECKHM  BOIPOCAM H  MaKCUMAJIbHO
oueHunBaercs B 10 6an-10B: 9-10 GayIoB BBICTABISETCS, €CIIN CTYACHT
OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
MPOrPpaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUS,
NpEeAy-CMOTPEHHBIE  IPOrpaMMOM, OCBOMBLIMN  OCHOBHYIO, U
3HAKOMBIM C JIOMOJHHU-TENBHOU JuTeparypoil. OTBeT NOCTpo-eH
JIOTUYHO, MaTepHall H3JIaraeTcs YeT-KO, SICHO, XOPOLIUM SI3BIKOM,
apryMeH-THPOBAHO, YMECTHO HCIONb3YeTCs WH-(OPMAIMOHHBIA U
WUTIOCTPATUBHEIA Marepuall (IMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOmpockl oTBe4aeT KpaTko, apryMEeHTHPOBAHO,
YBEPEHHO, MO CyIIECTBY. 8-7 OaJuIOB BBICTABISETCS, €CIH CTYICHT
OOHApyXWJ  JOCTAaTOYHO  TNIy-OOKHME 3HAHUS  MPOTPAMMHOTO
MaTepu-ajia, YMEHHE HCIIONb30BaTh paHEe IMO-ITyYCHHBIC 3HAHUS C
BHOBb TIpUOOpE-TEHHBIMU, TNPUMEHATh WX Ha mpaktuke. OTBeET
MOCTPOCH JIOTUYHO, MaTepHall HW3JIaracTcs XOPOIIUM  SI3BIKOM,
MpPUBIIC-KaeTCsl MH(POPMATUBHBIA W WILTIOCTPHU-POBAHHBIA MarepHall,
HO NOpU OTBETE JOMYCKAeT HEKOTOphbIe MOTPEIIHOCTU. Bompocsl,
3a/laBacMble  TPEMOAaBaTe-jIeM, HE BBI3BIBAIOT  CYIIECTBEHHBIX
3a-TpyJHEHUI 5-6 0alIOB: CTYIACHT IOKa3bIBaeT HE JOCTATOYHBIN
YPOBEHb 3HaHUH y4eOHO-TO M JICKIIMOHHOTO MaTepuaia, He B MOJTHOM
o0beMe BIAJCET TMPAKTUYC-CKUMU HABBIKAMH, YYBCTBYeT cCeOs
HE-yBEPEHHO IIpU OTBET€ Ha Bompochkl. B oTBeTe He Bcerma
MPUCYTCTBYET JIOTH-Ka, APTYMEHTHI NPUBIEKAIOTCS HEAO-CTATOYHO
Beckue. Ha mocTaBieHHBIE BOMPOCHl 3aTPYIHSAETCS C OTBETaMHU,
MOKa3bIBaCT HEMOCTAaTOYHO TiyOokue 3HaHUS (-4 0aJuIoB: CTYACHT
MOKa3bIBAECT

cnabblii ypoBeHb NPO(ECCUOHATBHBIX 3HAHWH, 3aTPyOHSETCS NpH
aHaJIM3e NMPAKTHYECKUX cuTyanuil. He MoxxeT nmpuBecTu nmpuMepsl u3
peasbHOI MPaK-THKH. Heysepenno u JIOTUYECKHU
HEMO-CJIEI0BATEIbHO H3NlaraeT Marepuai. HempaBuibHO oTBeuaeT Ha
MIOCTaBJIEH-HBIE BOIIPOCHI MIIN 3aTPYAHSETCS C OT-BETOM

AICOpOITMOHHBI
€ CIIOH U UX
BJIVSTHHIE Ha

CBOICTBA
JUCTIEPCHBIX
CHUCTEM

Jlabopato
pHas
pabora

3armuranupoBaHo BeImomHeHWe 1 jaboparopHoit pabotel. 1 OGamn -
BBINIOJIHEHKE; 1 Oain — pacuersl U odopmicHue; 1 Oamn — 3armra
TEOPETHUCCKOTO Marepuraia K jJaboparopHoit pabote

Tectupos
aHue

Tect cocrout m3 10 BoOmpocoB. 5 OaIOB — CTYACHT MPaBUILHO
orBeuaer Ha 100-85% Bompocos, 4 6amna — Ha 70-84% Bompocos, 3
6amra — 50-69% Bompocos, 2 6amna - 30-49% u 1 6ann- menee 29%
BOIIPOCOB B TECTE.

DNEeKTPUICCKHEC
CBOICTBa
KOJUTOMTHBIX
CHUCTEM.

Jlabopato
pHas
pabora

3armranupoBaHo BeImoHeHWe 1 jaboparopHoit pabotel. 1 OGamn -
BBINIOJIHEHKE; 1 Oain — pacueTsl U odopmicHue; 1 Oamn — 3armra
TEOPETHUCCKOTO Marepuraia K jjaboparopHoit paborte

Tectupos
aHue

Tect cocrout w3 10 BOmpocoB. 5 OaIOB — CTYACHT MPaBUILHO
orBeuaer Ha 100-85% Bompocos, 4 6amna — Ha 70-84% Bompocos, 3
6amta — 50-69% Bompocos, 2 6amna - 30-49% u 1 6ann- menee 29%
BOIIPOCOB B TECTE.

VeToNInBOCTD

1 KOATyJISIINS

KOJUTOMHBIX
CHCTEM.

Tectupos
aHue

Tect cocrout w3 12 BompocoB. 6 OaIOB — CTYACHT MPaBUILHO
orBeyaer Ha 100% Bompocos, 5 Oamma — Ha 85-99% Bompocos, 4
6amta — 84-70% Bompocos, 3 6amna - 50-69% u 2 6amna- 49 -20 % u
1 6ann mernee 19% Bompocos B TecTe.
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7. | Hucnepcuonns! | Konnoxs 10 KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
eu HYM(KOHT 0003Ha-UYEHHBIM  TEOPETHUYECKHM  BOIPOCAM H  MaKCUMAJIbHO
KOHJICHCALIUOHH | pOJILHBIIi oreauBaetcs B 10 6an-noB: 9-10 6ajutoB BHICTABISIETCS, €CITH CTYICHT
bIC METO/IBI. cpe3s) OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
Ouncrka MPOrPpaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUS,
KOJUTOUTHBIX Mpey-CMOTPEHHBIE ~ MPOTrpaMMOM, OCBOMBIIMKA  OCHOBHYIO, U
CU-CTEM: 3HAKOMBIH C JIOTIOJIHU-TEIBHOU JjHTeparypoir. OTBET MOCTPO-CH
JTIaJH3, JIOTUYHO, MaTepual H3JIaraeTcs 4YeT-KO, SICHO, XOPOIIUM SI3BIKOM,
ANIEKTPOINAIIU3, apryMeH-THPOBAHO, YMECTHO HCIONb3YeTCs WH-(OPMAIMOHHBIA U
yAasTpadUIbETpa WUTIOCTPATUBHEIA Marepuall (IMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
s, Metog rpaduku u T.1.). Ha Bompocs! oTBe4aeT KpaTrko, apryMEeHTUPOBAHO,
MIENTU3AIUN
YBEPEHHO, MO CYyIIECTBY. 8-7 OaJ/uIOB BBICTABISETCS, €CIH CTYJACHT
OOHApyXWJ  JOCTAaTOYHO  TNy-OOKHME 3HAaHUS  MPOTPAMMHOTO
MaTepu-ajia, YMEHUE HCIOIb30BaTh PaHEE IMO-TyYeHHBbIC 3HAHUS C
BHOBb TIpUOOpE-TEHHBIMU, TNPUMEHATh WX Ha mpaktuke. OTBeET
MOCTPOEH JIOTUYHO, MAaTrepuay U3JaraeTcs XOPOIIMM  S3BIKOM,
MpPUBIIC-KaeTCsI MH(POPMATUBHBIA W WILITIOCTPHU-POBAHHBIA MarepHall,
HO TpH OTBETE JOMYCKaeT HEKOTOphIe MOTPEUIHOCTU. Bompockl,
3a/laBacMbIe  TPEMOAaBaTe-JIeM, HE BBI3BIBAIOT  CYIIECTBEHHBIX
3a-TpyJHEHU 5-6 0alIOB: CTYIACHT IIOKa3bIBaeT HE JOCTATOYHBIN
YPOBEHb 3HaHUH y4eOHO-TO M JICKIIMOHHOTO MaTepuaja, He B MOJTHOM
o0beMe BIIAJCET MPAKTUYC-CKUMU HABBIKAMH, YYBCTBYeT ceOs
HE-yBEPCHHO TMpPH OTBETE Ha BOIPOCH. B oTBeTe He Bcerma
MPUCYTCTBYET JIOTH-Ka, apPTryMEHTHI IPHUBIICKAIOTCS HEI0-CTATOYHO
Beckre. Ha mocraBieHHBIE BONPOCHI 3aTPYIHSETCS C OTBETaMH,
MOKa3bIBaCT HEMOCTAaTOYHO TiyOokue 3HaHUS (-4 0ayuIoB: CTYACHT
MOKa3blBaeT ClNa0BIi  ypOBEHb  NPOQPECCHOHAIBHBIX  3HAHWIA,
3aTPyAHSACTCS TP aHauu3e MPaKTHYECKUX cuTyarwii. He wmoxer
MPUBECTH TMPUMEPHl W3 peanbHOW Tmpak-TkU. HeyBepeHHO U
JIOTUYECKU HETO-CJICJ0BaTeIbHO M3jIaracT marepuali. HempaBuiabHO
OTBEYAET Ha MOCTABJICH-HBIC BOMPOCHI WIX 3aTPYIHICTCS C OT-BETOM
8. Cycnensun, | JlaGoparo 6 3aruTaHupPOBaHO BBIMIONHEHHE 2 Jla-00paTopHBIe paboThL. 3a KaXIyro
IMYJIBCHH, pHas na-00paTopHyo paboTy MaKCUMaIbHO HauucisieTcs 3 6amra: 1 6amr -
MeHBI, a3p0o30yH, | paboTa BBI-MTOJIHEHKE; 1 Gamn — pacueTsl U opopM-iaeHue; 1 O0amn — 3amura
TTOTYKOJIJIOUTBI. TEOPETUIECKOTO MaTepraia K 1abopaTopHOi paboT
9. |Peomoruueckue | Jlaboparo 6 3aruTaHupPOBAHO BBIMIONTHEHHE 2 Jla-00paTopHBIe paboThL. 3a KaXIyro
CBOICTBa pHas nabopaTopHyo paboTy MaKCHUMalbHO Haumcissercs 3 O6amia: 1 6amn -
JHCTIEPCHBIX pabora BBI-TIONTHEHUE; 1 Oamn — pacueTsl 1 opopmieHue; | Oamn — 3amuTa
CHUCTEM. TEOPETUIECKO-TO MarepHralia K J1abopaTropHoil paboT
10. IIpeMuansHbIC OaITHI 10 JloToTHUTENbHBIE TIPEMHUAIbHBIE OAJIBI MOTYT OBITh HAuYMCIICHBI 3a
MTO-CTOSTHHYIO aKTHBHOCTH BO BpeMsl J1abo-paTopHbIX 3aHATHA — 10
6amioB
11. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
Omiera Ha OIECHKY «YIO-BICTBOPUTEIbHO» 18-24 0GamioB — CTyIEHT
pPacKpbpUI OCHOBHBIE BONPOCHI W 33JaHHAA OwWiieTa Ha OLEHKY
«XOpo-110», 25-30 6aI0B — CTYAEHT PAaCKPhUI OCHOBHBIC BOTIPOCHI H
3a/laHus OnsIeTa Ha OLEHKY «OTIIHYHOY»
12. |MHnuBuIyaTbHBIC 3aIaHUs, 50 CTyneHT MOXXET MPEAOCTABUTL BCE 3aMaHUs TEKYIEro KOHTPOIS U
C TIOMOIIBI0 KOTOPBIX KOHTPOJIHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
13. Hroro 3a cemectp 100

HroroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6ampHOM  PEUTHHTOBOM OIIGHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:
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100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KonsioxkBuym

Tema 3. OnTuyeckre CBOMCTBA KOJIOUIHBIX CUCTEM
1. IIpenmer, 3aaun, OCHOBHBIE MOHATHSI, CBSI3b KOJUTOMJAHONW XUMUU C APYTUMH HAYKaAMHU.
2. Knaccugukanus TuCTIepCHBIX CHCTEM.
3. MonekylsipHO-KUHETUYECKHE CBOMCTBA TUCIIEPCHBIX CHCTEM.
4. YHUBEpCAIbHOCTh MOJIEKYIISIPHO-KUHETUUECKUX CBOMCTB HCTUHHBIX pac-
TBOPOB U IUCIEPCHBIX CUCTEM.
5. OcMmoTnyecKue SBIEHMS B KOJZIOUHBIX pacTBOPAX.
6. Iuddy3ust B KOJUTOMTHBIX cCHCTEMax. YpaBHEHUE DUHINTEHHA.
7. Teopust GpOYHOBCKOTO IBHKEHHUS 110 DHHIITEHHY-CMOITYXOBCKOMY.
8. CeguMeHTanus B AUCIEPCHBIX cucTeMax. CeMMEHTallMOHHbBINA aHAJIH3.
9. CenuMeHTaIIMIOHHOE PaBHOBECHE.
10. ArperatuBHasi U CEIUMEHTALIMOHHAS! YCTOMYMBOCTh TUCIIEPCHBIX CUCTEM.
11. VnsrpauentpudyrupoBanue.
12. OnTnyeckue CBOMCTBA KOIOUIHBIX CUCTEM.
13. Paccestnue cBeTa B KOJUJIOMIHBIX CHCTEMAX.
14. YpaBHenue Penes.
15. ornmomenue cBeta B AUCIepcHBIX cuctemax. [Ipumenenue 3akona Jlam-6epra-beepa Kk MyTHBIM
cpenam.
16. Oxpacka KoJIIOUIHBIX cucTeM. OKpallleHHbIE KOJJIOUbI B IPUPOJE U TEXHHKE.

17. Hedenometpus, ynbTpaMUKPOCKOMHS, IMEKTPOHHASI MUKPOCKOIHSI KaK METO/IbI HCCIIEIOBAaHUS
KOJUIOUJHBIX CUCTEM.

18. AncopOIIMOHHBIE CJIOM M X BIUSHUAE HAa CBOMCTBA JUCIIEPCHBIX CUCTEM. MOJIEKYIsIpHOE 1aBICHUE U
MMOBEPXHOCTHOE HATSKCHUE.

19. Metoasl u3MepeHHsi TOBEPXHOCTHOIO HATSYKEHHUS.

20. AncopOrus Kak caMOIPOU3BOJIBHOE CTYIICHHUE Ha TpaHHIIe pa3aesna a3 KOMIIOHEHTOB, TOHMKAIOIIUX
IIOBEPXHOCTHOE HaTsKEHHE.

21. YpaBuenue ['u66ca. CBoOoaHas nosepxunoctHas ueprust IIAB u [THAB.
22. CmaunBaHHE TBEPAOM MOBEPXHOCTH. CBsA3b aJACOPOITMU M CMAauYNBaHMUS.
23. JInoobuzanus 1 TMOPUIN3aLUS TTOBEPXHOCTH.

24. KonnonaHO-XUMHYECKHUE OCHOBBI (MIOTAIHH.

25. TlpaBuiio Pebunnepa u npasuio [leckoBa-dasiHca.

Tema 7. JlucniepcuoHHbIE U KOHAEHCAIIMOHHBIE METO/Ibl. OUYMCTKA KOJJIOMAHBIX CH-CTEM: TUAJIN3,
ANEKTPOANANTH3, YIbTpaduabTpamus. MeToa nenTu3anuu

1. DnexTpruecKkre CBOMCTBA KOJJIOUTHBIX CHCTEM. DIEKTPOKUHETHIECKUE SIB-JICHUS: dNeKTpodopes,
ANEKTPOOCMOC, MOTCHIMANIBI CEAUMEHTALIMN U TIPO-TEKAHHUS.

2. CtpoeHue JBOWHOTO 3JEKTPUUECKOTO CIIOS Ha TpaHulle pas3zaena das.
3. DNEeKTPOKMHETUYECKUM MOTEeHIMAT. MEeTOIbI €ro U3MEPEHU.
4. Ypasuenue ['enpmronsia-CmonyxoBckoro. CTpo€HNE MULEILIBL.
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5. IlpakTrueckoe NPUIOKEHUE IINEKTPOKUHETUUECKUX SBICHUM.
6. YCTOMYMBOCTH U KOATYJISIMS KOJUIOUIHBIX cUCTEM. DaKTOPhl YCTOMYMBO-CTH.
7. Koarymsimms rupodoOHbIX 30ei anekrponuramu. [Ipasuno Lynsue-Iapau.
8. Kunetuka xoarymsinuu. Teopust ObicTpoit Koarymsiuu CMOITyXOBCKOTO.
9. Teopun KoaryssIIU.
10. B3auMHas koaryssiius 30J1€i.
11. lucnepcuoHHbIE U KOHAEHCALMOHHBIE METO/BI.
12. OuncTKa KOJUIOMAHBIX CUCTEM: IUAN3, DJIEKTPOAUAIN3, YIbTPapUIbTPa-1IUs.
13. MeTon nenTu3aium.
14. ®akTopsl, CTAOMIM3UPYIONINE CyCcTIeH3UN. Vcronp30BaHNe B TEXHOJIOTHYE-CKUX TPOIEeccax.
15. DMmynbcuu: CTpoeHHE, YCTOHYUBOCTb, OTYUYeHUE, oOpalieHue (a3 B IMYIb-CHSX.
16. Ilensl: )xuaKue, TBEPAbIC, UX MOTYUYECHHE, MIPUMEHECHHUE.
17. A3po30m1: 0COOEHHOCTH CTPOEHHSI U CBOWCTB, YCTOMYMBOCTD U pa3pyllieHUE B IPUPOAE U TEXHHUKE.

18. Iomykoamouasl: pacTBOPHI MBI M MOIOIIMX CpelcTB. KpuTuueckasi KOH-LIEHTpalus
MUIEI000pa30BaHusl, METOMIBI €€ OMpPEIeIICHUSI.

19. PactBOpeHmE yriieBOAOPOIOB (COMOOMIM3aIis) B Muliesiiax Mpul. Coso-Omnu3anus B
TEXHOJIOTHUYECKUX MPOIEccax U B OMOIOTHYECKUX CHCTEMAaX.

20. KonmonnHas XvuMHUsI MOIOIIETO JEHUCTBUS.

21. Munennoobpa3zoBaHie U COMOOMIH3AINS B OOPAaTHBIX CHCTEMax.

22. Peosornyeckue CBOMCTBA JUCIIEPCHBIX CUCTEM.

23. BA3KOCTh UCTUHHBIX U KOJUIOUAHBIX PACTBOPOB.

24. [TpuyrHBI aHOMATBLHOM BSI3KOCTH JUCTIEPCHBIX CUCTEM, d(PPEeKTUBHAS BA3-KOCTbD.

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

26. CTpyKTypHUpOBAaHHME B JUCTIEPCHBIX cucTemMax. CTpyKTypHas BI3KOCTh. [lma-cTudHast BI3KOCTb.
VYpaBHenue bunrama. [Ipenen TekyuecTy, T€OpeTHUYE-CKUNA U B TEXHUYECKUX MPOLIECCaX.

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

Tema 1. [IpeameT KOITOUAHON XUMUU
1. KoHteHCaImoHHbIE CTIOCOOBI MOTYYeHHS KOJUIOUIHBIX CHCTEM.
2. luciepcuoHHbIE CIIOCOOBI MOTYYEHHS! KOJIJIOUTHBIX CUCTEM,
3. Merop nenru3aiuy,
4. CBs13b KOJUIOMAHOW XUMUU C IPYTUMH HayKaMHu.

5. Munemnsl. Hanmucats ¢opmyiiel Mutienut noguia cepedpa B cirydae U30bITKa HUTpaTa cepedpa uim
MOMJIA KaJIUs.

Tema 2. MonekyIsipHO-KHHETHYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM
. MonekyJIIpHO-KMHETUYECKUE CBOMCTBA AUCIIEPCHBIX CHCTEM.
. YHUBEpPCAIBHOCTh MOJIEKYISIPHO-KMHETUYECKUX CBOMCTB UCTUHHBIX PAaC-TBOPOB U JUCIEPCHBIX CUCTEM.
. OcMoTHYeCKHe SIBICHHS B KOJUIOUIHBIX PACTBOPAX.
. Juddy3ust B KOJUTOMIHBIX CUCTEMax. YpaBHEHUE DUHINTEHHA.
. Teopust GpOyHOBCKOTO ABMXKEHHUS 110 DUHIITEHHY-CMOITYXOBCKOMY.
. CequMeHTanusa B AUCIEPCHBIX cucTeMax. CeqUMMEHTallMOHHbIA aHAJIN3.

~N N L W

. CenuMeHTaIIMIOHHOE PaBHOBECHE.

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

1. AncopOLMOHHBIE CJIOW U UX BIUSHHUE Ha CBOMCTBA IUCIIEPCHBIX cUCTeM. MOJIEKYIIIpHOE JaBICHHUE
MMOBEPXHOCTHOE HATSKCHHE.
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2. MeToabl U3MEPEHNs TOBEPXHOCTHOTO HATSHKEHUS.

3. AxcopOuus Kak caMOIpOU3BOJIbHOE CTYIIEHHE Ha TpaHulle paszena (a3 KOMIIOHEHTOB, TOHMKAIOITNX
MOBEPXHOCTHOE HATsSKEHHE.

4. YpaBuenue ['mu66ca. CBobomnas nosepxunoctHas sHeprus [IAB u [THAB.
5. CmaunBaHue TBep0i moBepXHOCTH. CBSA3b afCOPOIIMH U CMaYUBaHUSL.

6. Jlnopobuzarus n mruorIM3aIs MOBEPXHOCTH.

7. KomonaHO-XUMHUYECKHE OCHOBBI (MIOTAIIHH.

8. [IpaBuno Pebunnepa u npaswmiio [leckoBa-dasHca.

Tema 5. DnexkTpuueckre CBOMCTBA KOJUIOUIHBIX CUCTEM.

1. DnexTprueckre CBONCTBA KOJJIOUTHBIX CHCTEM. DIEKTPOKUHETUIECKUE SIB-JICHUS: dNeKTpodopes,
ANEKTPOOCMOC, MOTEHIMANIBI CEAUMEHTALIMN U TIPO-TEKAHHUS.

2. CTpoeHwue JBOMHOTO 3JEKTPHUECKOTO CII0s Ha TpaHuIle paszaena ¢as.
3. DNEeKTPOKMHETUYECKUM MOTEeHIIMAT. MEeTOIbI €ro u3MEpPEHUs.

4. Ypasuenue ['enpmronsia-CmonyxoBckoro. CTpo€HHE MULEILIBL.

5. IlpakTHueckoe NPUIOKEHNE FIEKTPOKMHETUUECKUX SABICHUH.

Tema 8. CycnieH3uu, 3MyJabCHH, MIEHBI, A3PO30JI1, TTOJTYKOJUIOUIbI.
. Peonornueckue cBoMcTBa IUCIEPCHBIX CUCTEM.
. BA3KOCTh NCTUHHBIX U KOJJIOMJIHBIX PaCTBOPOB.

1

2

3. IlpuunHBI aHOMAJIBHOM BA3KOCTH JUCIIEPCHBIX CUCTEM, d3(PPEKTUBHAS BA3-KOCTb.

4. 3aBHCHUMOCTb BSI3KOCTH OT KOHIIGHTPAIIUU JUCTIEpCHOM (pa3bl. YpaBHeHHE DHHINITEIHA.
5

. CtpykrypupoBaHue B AUcnepcHbIX cucteMax. CTpyKTypHas BA3KOCThb. [lna-cTuuHas BA3KOCTB.
VYpaBHeHnue bunrama. [Ipenen Tekyuectu, TeopeTude-CKUN U B TEXHUYECKUX IIPOLECcCax.

Tema 9. Peosiornyeckue CBOMCTBA JUCIIEPCHBIX CUCTEM.
1. IlpuurHBI aHOMAJTBHOM BA3KOCTH JUCIIEPCHBIX CHCTEM, (D (EKTUBHAS BA3-KOCTb.
2. 3aBHCHMOCTb BSI3KOCTH OT KOHIIGHTPAIIUU JUCTIEpCHOM (pa3bl. YpaBHeHHE DHHINITEIHA.

3. CrpykTypupoBaHue B AUCIIEpCHBIX cucTeMax. CTpyKTypHas BA3KOCThb. [lnma-cTuuHas BA3KOCTB.
VYpaBHeHnue bunrama. [Ipenen tekyuectu, TeopeTUde-CKUN U B TEXHUYECKUX IIPOLECCax.

4. Ypasuenue llltaynunrepa. Onpenenenue momsipHoit Maccsl BMC 1o BA3K0-CTH MX pacTBOpPOB.
TecrupoBanue

Tema 1. [IpenMeT KOIJTOMAHON XUMUU
1.YTo siBNIsIeTCS IPEAMETOM KOJIJIOMAHON XUMUN?
1) nucniepcHbIE CUCTEMBI;
2) MOBEPXHOCTHBIE SIBIICHUS;
3) yABTpaIUCTIEPCHBIE CUCTEMBI,
4) MOBEpXHOCTHBIE SIBJIICHUS U AUCIIEPCHBIE CUCTEMBI.
2.YT0 03HAYaET CIIOBO «KOJIJIa» B IEPEBOJIE C TPEUECKOro?
1) pactBop;
2) ocajoxK;
3) kiiei;
4) cMecCh.
3.IToueMy MOBEPXHOCTHBIE SIBJICHUS M TUCIIEPCHBIE CUCTEMBI H3yYAIOTCS B paMKaX OJAHOW HayKu?
1) sSIBIEHUS U CUCTEMBI SBISIOTCA (PU3UIECKUMHU
2) SIBJICHUS U CUCTEMBI ABISIOTCS XUMHUECKUMHU
3) NOBEpXHOCTHBIC SIBIICHUSI OCOOCHHO CHIIBHO MPOSIBIISIIOTCS B TUCTIEPCHBIX CU-CTEMax



4. KeM npe/y10’keHO Ha3BaHHUE KOJLIOU?

1) dymanckumM;

2) I'pamowm;

3) JlearmMropom;

4) ®peliHIUXOM.

5.KakoB xapakTepHbIil MPU3HAK JUCTIEPCHON (pa3bi?

1) arperatHoe coCTOsIHUE;

2) CIUIONIHOCTb;

3) AMCKPETHOCTH (Pa3apOoOICHHOCTS).

6.3 kakoil HayKu BBIJEIUCH KOJUIOUIHASI XUMUA?

1) pusndeckoii XumMuwu;

2) HEOPTAaHUYECKOW XUMUH;

3) opraHu4YecKoi XUMHH;

4) aHaIUTUYECKON XUMHUH.

7.ITo kakoMy MPU3HAKY KJIacCU(PHUKAINS KOJUIOUTHBIX CUCTEM 0003HAYaeTCsl Ipo-

Ob10 U3 IByX OyKB?

1) o uucny das;

2) 1Mo arperaTHOMy COCTOSIHUIO (a3;

3) mo B3auMOAEUCTBHIO (a3 IpyT C IPYroM;

8.UTo siBiIsieTCS NIPUYMHON HECUMMETPUYHOTO CHIJIOBOTO IOJISI MOJIEKYJI B TOBEPXHOCTHOM CJIO€?
1) TernnoBoe IBHKEHUE MOJIEKYT;

2) BIIEKTPOCTATUYECKOE OTTAKUBAHUE;

3) HECKOMITEHCUPOBAHHOCTh MEXMOJIEKYISIPHOTO B3aUMOICHCTBHSI CO CTOPOHBI Pa3HbBIX (ha3.
9.I1o kakomMy MpHU3HAKY KJIaCCU(UIUPYIOT AUCTICPCHBIE CUCTEMBI Ha TMOPUIBHBIE B THOGOOHBIC?
1) mo creneHu AUCIEPCHOCTH;

2) 1Mo arperaTHOMY COCTOSIHUIO M TUCTIEPCUOHHOM CPEIbI;

3) Mo B3aUMOAEUCTBHUIO TUCTIEPCHOM (a3bl U TUCTIEPCHOHHON CpeJibl;

4) 1Mo B3aUMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (ha3bl.

10.ITo xakoMy Ipu3HAKy KJIACCU(PULIUPYIOT JUCTIEPCHBIE CUCTEMbI HA CBOOOIHO- U CBA3HOAUCIIEPCHBIE?
1) mo cTeneHu AUCIIEPCHOCTH;

2) 110 arperaTHOMY COCTOSIHUIO U TUCIIEPCUOHHOM CpEbl;

3) 1o B3aMMOJICHCTBUIO TUCTIEPCHOM (ha3bl U AUCTIEPCHOHHON CPEIIbI;

4) o B3aUMOJICHCTBUIO YaCTHUI] AUCTICPCHON (ha3bl.

Tema 2. MosekyasipHO-KUHETHYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM
1.KakoB MexaHu3M OpOYHOBCKOTO JIBFIKEHUSI YACTHUIL JUCTIEPCHOM (pa3bl B IUC-TIEPCHOM cucTemMe?
1) 9acTUIIBI CTATKUBAIOTCSI MEXKAY COOO0 U MepealoT UMITYIIBC B TPOU3BOIHLHOM HAIPABICHUH;
2) MOJIEKYJIbl JTUCTIEPCUOHHOM Cpeibl IEPENaoT UMITYIILC APYT APYTY;
3) 4yacTHUIBI IBUIKYTCS B TPAaBUTALIMOHHOM I10JI€;

4) MomneKysbl AUCTIEPCUOHHOM Cpe/ibl CTAIKUBAIOTCS C YACTUIIAMHU U TIEpEAaoT UM UMIIYNbC, B PE3YJIbTaTe

yero yactuilbl pazmepoM 1 — 100 HM cM ABUKYTCA XaOTH-YECKH.

2. Uto Takoe momnekyispHas nuddy3us?

1) TernoBoe IBHKEHUE MOJIEKYT;

2) mepeHoc MOJIEKyJI MO JeHCTBUEM IpaIneHTa KOHIEHTPALIUH;

3) mpotiecc BbIpaBHUBAHUS U30TOITHOTO COCTABA;

4) mepeHoc MOJIEKYJI 3a CYET HAMIPABJICHHOTO MOTOKA AUCIIEPCUOHHOMN Cpebl.

3. [Ipu kakoM pazMepe TUCTIEPCHBIX YacTHIl HAOMIONAaeTCs MHTCHCHBHOE OPOYHOB-CKOE JIBIDKEHUE?
1) 0,1 mm;

2) 0,01 mm;
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3) 1000 mxwMm;

4) 1 MKM 1 MCHBIIIE.

4. Kakoe BIMsSHUE OKa3bIBAET MOBBIIICHHE TEMIIEPATyphl Ha rporecc tudpdy3un?
1) yckopsier;

2) 3aMeIsIeT;

3) 3T0 3aBUCHUT OT NPUPOABI AUCHIEPCHBIX YACTHUIL;

4) He BIIUSET.

5. Kakoe BnusiHME OKa3bIBa€T MOBBIIIICHUE BA3KOCTH JTUCIIEPCUOHHOM cpeibl Ha Tipotiecc nuddy3un?
1) ymenb1aer;

2) yCKOpSIET;

3)3TO 3aBHCHUT OT IPUPO/BI JUCIIEPCHBIX YACTHUILL;

4) HE BIUSCT.

6. Uto xapakrepusyeT 3akoH Puka?

1) cpenHekBagpaTUYHOE CMELIEHUE YaCTHIL;

2) pacnpezieNieHHe HOHOB B TBOMHOM BJICKTPUYECKOM CJIO€ Ha TpaHHILIe pasaena ¢as;
3) ocax/eHue YacTULl AUCTIEPCHON (a3bl B TPaBUTALIMOHHOM I10JIE;

4) HU4ero n3 NEepPEYNCIEHHOTO.

7.4T0 XapakTepu3yeT ypaBHEHHE DUHIITEHA-CMOITyXOBCKOTO?

1) cpenHekBagpaTUYHOE CMEIIEHNE YaCTHUIL;

2) pacripenesieHrne YacTHI] IUCTIEPCHOM (ha3bl 10 BHICOTE;

3) ocaxxieHue YaCTHULl AUCTIEPCHON (ha3bl B TPAaBUTALIMOHHOM I10JI€;

4) HUYETO U3 MEePEUYHCICHHOTO.

8.YTo xapakrepu3yeT TMIICOMETPUYECKUI 3aKOH?

1) cpenHekBagpaTUYHOE CMELIEHUE YaCTHIL;

2) pacupezeneHre YacTHUIl JUCTIEPCHOH (pa3bl Mo BBICOTE;

3) ocax/eHue YacTULl AUCTIEPCHON (a3bl B TPaBUTALIMOHHOM I10JIE;

4) HUYero U3 MEePEYNCIEHHOTO.

9. Hcnonb3ys kakoe ypaBHEHHE MOKHO pacCUUTaTh paJNyC YaCcTUIbI TUCTIEpCHOM (a3bl, ucciaenys
CEIMMEHTALIMIO JTUCTIEPCHBIX CUCTEM B IPABUTALIMOHHOM T0JIE?

1) DitHImITEMHA;

2) Ctokca;

3) TUTICOMETPUYECKUH 3aKOH;

4) Baut-Todda.

10. ITo xakuM opMysiaM MOKHO PacCUMTaTh PANYC YaCTHIIBI JUCTIEpCHOM (a3bl, uccnenys nuddysurio B
KOJUIOMAHBIX cucTemMax?

1) DiiHmITeiiHAa;

2) Crokca;

3) TUTICOMETPUYECKUH 3aKOH;

4) Baut-Todda.

Tema 4. AncopOLHOHHBIE CIIOH U MX BIMSHUE HAa CBOMCTBA JUCIIEPCHBIX CHCTEM
1.Kakue BeliecTBa OTHOCATCS K TOBEPXHOCTHO HEAKTUBHBIM B BOAHBIX PacTBOpax?
1) conu opraHNYeCKUX KUCIIOT;
2) OpraHMYeCcKHe KUCIIOTHI;
3) cnupTsl;
4) 5JIEKTPOIUTHI.
2. Yro Takoe NOBEPXHOCTHAs! aKTUBHOCTb?
1) crmocOOHOCTH CHMXKATh MOBEPXHOCTHOE HATSKCHUE;
2) cnocoOHOCTh MOBBIIIATH MOBEPXHOCTHOE HATSKEHHE;
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3) HUYETro U3 NEPEYUCIIEHHOTO.
3. Kak BiusieT MOBBILLICHHE TEMIIEPATYPhl HAa MOBEPXHOCTHOE HATSKEHUE?
1) yBennuuBaer;
2) yMEHBIIIAET;
3) HE U3MEHSIET.
4. Kakoe BemIecTBO Jy4Ie afcopOupyeTcs Ha MOBEPXHOCTH BOAHBIA pacTBOp-ra3?
1) BanepuaHoBast KUCIIOTa;
2) MPONMOHOBAsI KUCJIOTA;
3) macnsiHas KUCIIOTa;
4) ykcycHast KUCIIOTA.

5. Kak Ha3pIBaroTcs BCIICCTBA, MPHU YBCIMUYCHUHN KOHICHTpAIUNU KOTOPBIX B BOAC Ha6JHOI[aIOTCSI
YMCHBIICHUC MOBECPXHOCTHOI'O HATSP)KCHHUA U POCT aI[COp6LII/II/I?

1) NOBEpXHOCTHO-AKTUBHBIE;
2) NOBEPXHOCTHO MHAKTHBHBIE;
3) HUYETO U3 NEPEYUCIIEHHOTO.

6. Kak Ha3bIBaIOTCS BEIIECTBA, TP YBEIMUYECHUU KOHIIEHTPALMU KOTOPBIX B BOAE HAOIIONAIOTCSA POCT
MOBEPXHOCTHOT'O HATSKEHUS U YMEHbLIECHHE acopOoruu?

1) nOBepXHOCTHO-aKTUBHBIE;

2) NOBEPXHOCTHO HEAKTUBHBIE;

3) HAYEro U3 MEePEUYUCICHHOTO.

7.KakuM ypaBHEHHEM ONUCHIBACTCSA U30TEPMa MOHOMOJIEKYIISIPHOH aacopOuuu?
1) ['uG6ca;

2) llInmkoBcKoro;

3) ®Opeitnmxa;

4) Jlenrmropa.

8. KakoBo 3HaueHue KpaeBoro yria npu MOoJIHOM CMadyuBaHUU?

1) paBen 0 rpanycos;

2) 6oubiie 0 rpagycos;

3) 6onbie 0, HO MenbLIe 90 TpasycoB;

4) 6omnbire 90 rpamycos.

3. Kakas kucnora OyzeT nyyiie azcopOupoBaThcs Ha aKTUBUPOBAHHOM YIJIE U3 BOAHOTO pacTBOpa?
1) ykcycHast;

2) IpOIMOHOBAS;

3) MacnsiHas;

4) crepuHOBasl.

9. Kak u3mensiercst BennunHa GU3HNIECKON aacopOIiy MPH TOHKEHUH TeMITepa-Typhl?
1) yBennuuBaercs;

2) yMEHBIIIAeTCs,

3) HEe U3MEHSEeTCS.

10. KakoBo ycioBre caMONpOU3BOJIBHOTO CMaunBaHUs (pacTeKaHus)?

1) pabota aare3un paBHa paboTe KOTe3UH;

2) pabora anre3un paBHa 0;

3) pabota aarezuu OomnbIie pabOThl KOT€3HH;

4) paboTa aare3un MEHbIIE PAOOTHI KOTE3UH.

Tema 5. DnexkTpuueckre CBOMCTBA KOJUIOUIHBIX CUCTEM.
1. Yro Takoe 3nexTpodopes?
1) TedeHue )KUIKOCTH B Kammwusipe mox nevicrsuem J1C;
2) Bo3nukHoBeHue JJIC npu ocelaHuy YacTHll;



3) nBWKEeHUE AUCTIEPCHBIX yacTull noA nericrsuem J/1C;

4) posaukHoBeHHe DJIC pu TEUSHUHN KUIKOCTH Yepe3 Kammuisip.

2. Kaxkoe siBieHHE Ha3bIBAIOT JIEKTPOOCMOCOM?

1) TedeHue )KUIKOCTH B Kammwusipe mox nevicrsuem J1C;

2) Bo3nukHoBenue JJIC npu ocelaHuy YacTHll;

3) aBWKeHWEe TUCTIEPCHBIX YacTHIl oA nericteuem J/1C;

4) BoznukHoBeHue JJIC mpu TeUEHUHU KUIKOCTH Yepe3 Karmuuisip.

3. Kakuie noHbI SBJISIOTCS TPOTUBOMOHAMM ISl MULIEIUT 30J11 TUOKCHUIA KPEMHHUS?

1) cunckar-uos;

2) TUAPOKCH/I-HOH;

3) KaTuoH BOOpOJIA.

4. Yto Takoe NOTEHLIUAJ TEUCHHUS?

1) Teuenue xuaKoCcTH B Kanuiuisgpe nox aeiicrsuem JC;

2) BosaukHoBeHne DJIC mpu ocelaHny YacTHIL;

3) nBUKEHUE AUCTIEPCHBIX YacTull noA aericrsuem J/1C;

4) posaukHoBeHHe DJIC mTpu TEUEHUHN KUIKOCTH Yepe3 Karmmusip.

.5. Kakoii 3apsig uMeeT KoutouaHas yacTuia?

1) OMHOMMEHHBIN C IPOTUBOMOHAMM;

2) OIHOMMEHHBIN C TOTEHIMAIONPEACIIAIONIMMI HOHAMH;

3) BIeKTpOHEHUTpaJbHA.

6. UTo Ha3bIBAIOT I'PAHULIEH CKOJIBKEHUS?

1) rpaHuIly MEeXTy acOpOIMOHHBIM U AU (Y3UOHHBIM CIIOSIMU TTPOTHBONOHOB,;

2) rpaHully, o KOTOpoi NpoucxoauT paspbiB JIDC npu TENIoBOM JABUKEHUU Ya-CTHILI,
3) rpanwmILy, 0 KOTOPOM mpoucxoaut pa3psiB JIIC npu HaT0KEHUH BHEITHETO AIEKTPHUIECKOTO TOJIS;
4) rpanuiy paszzuena ¢as.

7. Kak pacnosiaratorcsi pOTUBOMOHBI B IPOCTPAHCTBE B COOTBETCTBUU € Teopuei ['yn-Uenmena?

1) paccestHBI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSHUM OT I'paHMIIbI pa3zaena (a3, oopasys
1 y3uOHHBIN CIIOH;

2) pacnojokeHbl BOJIM3M IpaHUIIbl pazzena (a3, 00pa3ys MIIOCKHI KOHJIEHCATOP.

3) YacTh MPOTUBOMOHOB PACIIOJIOKEHA BOIM3M T'paHMIIBI paszena (a3, oOpasyst ancopOIMOHHBIN CIIOH,
4acTh paccesiHa B IPOCTPAHCTBE, 00pa3ys 1udPpy3MOHHBIN CIIOH TPOTHBOMOHOB.

8. Kakoit u3 nonoB obiagaer HanOobIel crmocoOHOCThIO cxxuMaTh JIDC B 3051€ TMOKKIa MapTaHIIa,
CTaOMITU3MPOBAHHOM ITEPMAHTaHATOM KaJvsi?

1) cynbdar-noHsr;

2) XJIOpUI-UOHBI;

3) KaTuoHBI Oapus;

4) KaTUOHBI KaJHsl.

9. Kak pacnosiaratorcsi pOTUBOMOHBI B POCTPAHCTBE B COOTBETCTBUM € Teopueit [lItepna?

1) paccesiHBI B IPOCTPAHCTBE HA HEKOTOPOM PACCTOSHUM OT TpaHMIIbI pa3zaena (a3, oopasys
1 y3uOHHBIN CIIOH;

2) pacnojokeHbl BOJIM3M IpaHUIIbl pazzena (a3, 00pa3ys MIIOCKHI KOHIEHCATOP.

3) YacTh MPOTUBOMOHOB PACIIOJIOKEHA BOIM3M I'paHMIIBI pa3zena (a3, oOpasyst ancopOIHMOHHBIN CIIOH,
4acTh paccesiHa B IPOCTPAHCTBE, 00pa3ys 1udPpy3HOHHBIN CIIOH TPOTHBOMOHOB.

10. Kak n3MeHsieTcs OJI0KEHHE MPAHUIbI CKOJIBKEHUSI TPU YBEJIMUEHUHN HANPSKEHHOCTU BHEIIHETO
AIEKTPUYECKOTO MOJIs?

1) rpaHuIa CKOJBKEHUS YAaIsSeTcs OT TPAaHMIBI paszena ¢as;
2) rpaHMLIa CKOJIBXKEHUS PUOIIIKaeTcs K TpaHuLe pasaena ¢as;
3) rpaHuIa CKOJBKEHUST HE CMEIIACTCH.
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Tema 6. YcTOMUMBOCTB M KOAryJIsiLUs KOJUIOMIHBIX CUCTEM.
1. Kakyto cuctemMy Ha3bIBaIOT arperaTuBHO YCTOMYHBOM?
1) cucremy, B KOTOpPOM YaCTHIIbI HE OCEHAIOT;
2) cucteMy, B KOTOpPOH MTPeo0IaiatoT CHITbI PUTSKEHNUS,
3) cuctemy, B KOTOPOH HE MPOUCXOAUT CIIMIIAHUE YACTHULL;
4) cucremy, B KOTOPO ¢ TEYEHHEM BPEMEHH U3MEHSETCS JUCTIEPCHOCTD.
2. Yro Takoe nopor Koaryasuun?
1) KOHIIEHTpaLus AEKTPOIUTA, IPU KOTOPOH KOAryysiliys 305151 IPOUCXOIUT OBICTPO;
2) KOHIIEHTpaIus EKTPONIUTA, IPU KOTOPOi Hanboee 3pPeKTUBHBIE CTOIKHO-BEHHUS YaCTHII TPUBOIAT K
CIIUIIAHUIO;
3) HauMeHbIlIas KOHLIEHTPALMs IEKTPOJINTA, JOCTATOUHAs I KOATyJISIUH 30715;
4) KOHIIEHTpaLUs IEKTPOJINTA, BBIIIE KOTOPOI BBEJCHHUE HIIEKTPOJIUTA HE BIUSAET HA CKOPOCTh KOATYIIALIUU
301111
3. Kakyio cuctemMy Ha3bIBalOT CEAUMEHTAIIMOHHO YCTOMYMBOM ?
1) cuctemy, B KOTOPOH 4acTULIbI PAKTUYECKU HE OCEAIOT;
2) cucteMy, B KOTOpPOH MPeo0IaiatoT CHITbI PUTSKEHNUS,
3) cuctemy, B KOTOPO HE MPOUCXOAUT CIIMIIAHNUE YACTHULL;
4) cucreMy, B KOTOPOil ¢ TEYEHHEM BPEMEHH U3MEHSETCS JUCTIEPCHOCTD.
4. KakoBa npaBuibHas popmyaupoka npasuia Llynsie-Iapau?
1) mopor koaryJysiuy 3015 EKTPOIUTOM U3MEHAETCsl 00paTHO MPONOPLIMOHAB-HO LIECTON CTENEHH €ro
BaJICHTHOCTH;
2) HOpOr KOATYJIALUY 307151 AEKTPOIUTOM U3MEHAETCS 0OpaTHO NMPONOPIHOHAIb-HO YETBEPTON CTENIEHU
€ro BaJIEHTHOCTH;
3) mopor Koarysuu 3015 HIEKTPOIUTOM U3MEHSAETCS MPSIMO MPONOPLUOHATIBHO ECTON CTENEHH €ro
BaJICHTHOCTH;
4) mopor KoaryJsiuy 305151 AEKTPOIUTOM U3MEHAETCS 0OpaTHO MPONOPIHOHANIb-HO IIECTONW CTENEH!
BaJICHTHOCTHU NPOTUBOUOHA.

5. Yem oOycoBI€HA MENTH3AIMS 0CAIKA AICKTPOTUTOM?

1) cnocOOHOCTHIO OTHOTO M3 MOHOB JIEKTPOIHUTA aICOPOUPOBATHCS HA TPaHUIIE paszena ¢as;

2) popmupoBaHHEM aCOPOIIMOHHO-COJIBBATHOTO Oapbepa;

3) pacummpennem JJ3C.

6. Kakoe 13 mpuBeIeHHBIX ONIPEACIICHUN MMOHATHS «OBICTpast KOATyJISIH MPa-BUIBHO?

1) xoarymsiusi, CKOpOCTh KOTOPOH BEJIMKa;

2) KoaryJsius, Ipu KOTopoit Hanbosee Y PpeKTUBHBIC COyTapEHUS YaCTHI] PU-BOAST K CIIUITAHHIO;
3) CKOpPOCTh ATOTO BUJA KOATYISIIUU 3aBUCUT OT KOHIIEHTPAIMU AJIEKTPOIIUTA;

4) koarymsus, Mpu KOTOPO Kaxk/10€ CTOJIKHOBEHHE YaCTUIl IPUBOAUT K CIIHIIA-HUIO.

7. Kaxoii anekrponut OyieT IMeTh HAUMEHBIINH MOPOT KOATYJSAIMH IS 307151 THAPOKCUIA aTIOMUHUS,
CTaOMIIM3UPOBAHHOTO XJIOPUIOM ATFOMUHUS?

1) xnopun kanus;

2) XJOpU KabIus;

3) 6pomun H6apus;

4) ionua Kayus.

8. Ilpu KakuX yCIOBHSIX MPOUCXOTUT XUMUYECKAs TICTITH3AIHS?

1) pactmpsiercs J19C;

2) oOpazyetcs a1cOpOIIMOHHO-CONILBATHBIN Oapbep;

3) oOpasyeTcs BEmecTBO, JUCCOIHAITUS KOTOPOTo crtocoocTByeT dhopmupoBanuto JIIC Ha rpanuIie pa3uena

bas.

9. Kakoe 13 npuBEICHHBIX OMPENCICHUI MOHATHS «MEIJICHHAs! KOAryJsiush Mpa-BUILHO?
1) koarymsiusi, CKOpOCTh KOTOPOH Maa;
2) KoaryJsius, Ipu KOTopoit Hanbosee Y PeKTHBHBIC COyTapEHUS YaCTHI] PU-BOMAST K CIIUITAHHIO;
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3) CKOpPOCTb 3TOTO BUJA KOATYJSALUHU 3aBUCUT OT KOHLEHTPALMU AIEKTPOJIUTA;
4) koarymsus, Mpu KOTOPOM Ka)k/10€ CTOJIKHOBEHHE YaCTUIl IPUBOAUT K CIIHUIIA-HUIO.

10. ITpu uccnenoBaHUM KHHETUKU KOATYISIIUH 30JI51 JICKTPOIUTAMH HalIEHO, YTO TOPOT OBICTPOii
KOAryJIsIUK Pe3KO Ma/laeT C MOBBIIIEHHEM BAJIEHTHOCTH aHWOHA. [[J1g Kakoro U3 nepeyrcaeHHbIX 30716
TaKoM BapuaHT BO3MOXKEH?

1) 30716 THAPOKCHAA XPOMA, CTAOMIIN3ATOP XJIOPHT XpOMa;
2) 301b XJ10pUaa cepedpa, CTabMIIN3aTOP XJIOPHU/ KaTbLIUs;
3) 3071b TMOKCHIa KPEMHHS.

11. Yro Takoe Koarynmpyomas cnocoOHOCTh?

1) mopor KoaryJssuu;

2) BeNM4YMHA, 0OpaTHas IOPOTY KOAryJyIsIHu;

3) 3apsia MOHA, BBI3BIBAIOIIETO KOATYJISINIO 30151

12. KT0 npeayiokui TepMHUH «PacKJIMHUBAIOLIEE TaBICHUE» ?
1) tlyxwun E.J1.;

2 [lepsirun b.B.;

3) PeGunnep I1.A.;

4) Jlanpay JI. /1.

13. OT KakuX MmapaMeTpoB 3aBUCUT KOHCTAHTA CKOPOCTH OBICTPOM KOATYJISIIIHH?
1) oT npupobl TUCTIEPCHBIX YACTHIL;

2) oT pa3Mepa JUCTIEPCHBIX YaCTHIL;

3) OT BA3KOCTHU M TEMIIEpPATypPbl CUCTEMBI;

4) HUYETO U3 MEePEUYHCICHHOTO.

14. KakoBa npupoaa cuil ortaikuBanus no teopuu JJIDO?
1) MonexymspHasi;

2) sHTponuitHas;

3) aneKTpocTaTudecKas;

4) ancopOUMOHHO-COMBLBATHAS.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-5)
. [Ipeamer, 3a1aun, OCHOBHBIC MTOHSATHUS, CBSI3b KOJIJIOMTHON XUMHH C IPYTHUMU HayKamHu.
. Kimaccugukanus qucrepcHbIX CHCTEM.
. MomnekynsapHO-KHHETUYECKUE CBOMCTBA IUCTICPCHBIX CHCTEM.
. YHI/IBepCEUIBHOCTI: MOJICKYJIAPHO-KMHCTUYICCKUX CBOMCTB UCTHUHHBIX pPacTBOPOB U AUC-TICPCHBIX CUCTCM.
. OcMoTHYECKHE SIBJICHHS B KOJUIOUIHBIX PACTBOPAX.

1
2
3
4
5
6. Iuddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DIHINTEHHA.
7. Teopust GPOYHOBCKOTO ABMKEHUS 10 DUHINTEHHY-CMOITYyXOBCKOMY.

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

1

0. AFpGFaTI/IBHaSI U CCAUMCHTALlMOHHAaA YCTOﬁqHBOCTL AUCTICPCHBIX CUCTCM.

TunoBble 3axanus s dxk3amena (ITK-5)
1.IlpunsiB, uTo B 30J€ cepedpa Kakaas 4YacTHIla TPEICTaBIsAeT cOO0M KyO ¢ mmuHOM pedpa I=4-10-8m,
OTIPEIEITUTE, CKOJIBKO KOJIJIOMTHBIX YACTHUIT MOXKET MOIyIuThCs U3 1-10-4kr cepebpa. Beruncoure
CYMMapHYIO [TOBEPXHOCTh MOJYUYEHHBIX YaCTHUI] U pPacCUMTalTe MOBEPXHOCTh OAHOrO KyOmka cepedpa
¢ maccoir 1-10-4kr. IlnmotHocTh cepebpa paBHa 10,5-103kr/m3.

2.301p PTYTH COCTOUT U3 IIapukoB auamerpom 1-10-8m. Yemy paBHa cymmapHas MOBEPXHOCTh YaCTHIL
305151, oOpasyronuxcs u3 1 v pryru? [ImotHOCTH pTyTH paBHa 13,56-103kr/M3.
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3.BbuncnuTe yaenbHyI0 MOBEPXHOCTh THAPO30Jis Cyiab(una Mblmbika 32SAs, cpenHuil tuaMeTp 4acTUIl
kotoporo paseH 1,2-10-7wm, a ruoTHOCTH paBHa 3,43-103kr/M3. OTBer gaiite B M-1u B M2/KT.
4.Boruncnure koddduument pactexanus ans xyaopodopma mpu 20°C. IloBepXHOCTHOE HaTsSKEHUE
BOJBI, XJIopodopMa H Mex(pazHoe HaTsKeHHe cooTBeTCTBeHHO paBHbl: 0,0728, 0,0273 u 0,0277Ix/Mm2.
Byner nu x10poopm pacTekaTbCs 10 MOBEPXHOCTH BOJBI?
5.0npenenuTenoBepXHOCTHOE HATsDKeHNUE BogHOTO pacTBopa NaCl, eciiu mocie B30anThIBaHUS €r0 C
oenzonom MexdazHoe HarspkeHue cocrapisieT 0,0454/x/m2. TloBepxHOCTHOE HATsHKEHHE OCH30J1a Ha
rpanuiie ¢ Bo3ayxom coctarisieT 0,0288Jx/m2.

6. Beruncnute nocrossHHyto B ypaBHenus lumkosckoro mpu 293 K u ruiomanps, 3aHUMAaeMyl OJHOU
MOJICKYJIOM aHWJIMHA B HACBIIICHHOM aJCOPOIIMOHHOM CJIO€ Ha IMOBEPXHOCTH €ro BOJHOTO PacTBOPA,
ecCJIM BeJINYMHA TpeiebHOM ancopOuun coctasnsieT [1I'= 6,0-10-6monb/m2.

7.Bpuucnute 1o ypaBHEHHIO JISHTMIOpa BEJIMYMHY aAcOpOLMM HM30-aMHJIOBOTO CIMpTa IpU
koHIeHTparuu 0,2 MOJB/1 Ha TpaHMIE pasaesa BOIHBIM pacTBOp—Bo3ayXx mnpu 292 K mo 3HadeHUsIM
KoHCTaHT: A=42, ['0=8,7-10-6M01B/M2

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

ITK-5 JIeMOHCTpHUpPYET BBICOKMU YPOBEHb 3HAHWUW pa3leoB KOJJIOMIHON
xuMuu. OTBET TOCTPOEH JIOTHYHO, MaTephall H3JIaraeTcsi YeTKO,
SICHO, XOPOIIIUM SI3BIKOM, apTyMEHTHPOBaHHO. Ha Bonpock! oTBevaeT
KpaTko, apryMEHTHPOBAHO, YBEPEHHO, IO CYIIECTBY. TBOpUYECKH
MOJXO/UT K PEIICHUIO 33134

COTITHYHOY
(85 - 100 6ammoB)

ITK-5 JIeMOHCTpHUPYET BBICOKHUN YPOBEHb MMOHUMAHUS (PYHIaMEHTAIbHHBIX
«Xopommo» o o
a37IeNIoB 3HAHUW KOJUIOMIHOW XUMHUHM. BOmpockl HE BBI3BIBAIOT
(70 - 84 6amnoB) pasit . A p
3aTpyIHEHUH.
[K-5 JleMOHCTpUpyeT  HE  JOCTaTOYHbIA  ypPOBEHb  MOHUMAaHHUS

«YIOBIETBOPUTEIHHOY

(50 - 69 GaoB) (byH-IaMEHTaIbHBIX PA3/ENOB KOJUIOMAHOW Xumuu. HeyBepeHHO

OnpeaAcCIaCT MCKIUCIUITIIMHAPHBIC CBA3U.

ITK-5 JleMoHCTpHUpYyeT cnaOblii ypOBeHb MOHUMaHUSA (YHIaMEHTAIBHBIX
paszenon KOJLJIOUTHOM XUMHUHU. He MOXET BBISIBUTH
MEXIUCUUTUTMHAPHBIE CBSA3H

«HEYIOBICTBOPUTEILHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHHIO AMCLUIUIMHBI, B IEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
conepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKKe MMOPSAJO0K U3yUeHHsI U IPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMoHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pPEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeCCHOHANIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kynpsimesa H. C., bonpapesa JI. I. ®usnveckas ¥ KomougHass XUMUS : YUEOHUK M HPAKTUKYM JUIS
BY30B. - TIep. U JIOI; 2-¢ u3]1.. - Mocksa: FOpaiit, 2020. - 379 c. - Teker : anexkTponusiii // DBC «FOPAWITY
[caiiT]. - URL: https://urait.ru/bcode/449887

2. lyxwun E. /1., [TeprioB A. B., Amenmuna E. A. Komtongnas xumust : Y4eOHUK JUTsl By30B. - HCTIP. H JOTI,
7-e m3m.. - Mocksa: FOpaiit, 2020. - 444 c. - Teker : snexrpounsiii / DBC «IOPANT» [caitr]. - URL:
https://urait.ru/bcode/449926

3. Mapxkos B. ®@., AnekceeBa T. A., bpycuuneina JI. A., Mackaesa JI. H. Komtonanast xumust. Ilpumepst u
3amaun : YueOHoe mocobue s By30B. - MockBa: FOpaiit, 2020. - 186 c. - Tekcr : anexrponHsIit / IbC
«HOPAMT» [caiit]. - URL: https://urait.ru/bcode/453377

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. bensieB A.I1. ®u3nueckas 1 KOJUIOUHAS XUMUS : yaeOHoe ocobue. - MockBa: [DOTAP-Menuna, 2012. -
320 c. - Tekcr : snexrponHsiii // DbC «KoHcynpTaHT cTyneHTa By3a u wmeaBysa [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970422076.html

2. benses A.Il. ®dusmyeckas u KowtougHas XuMusa. [IpakTUkymM 00paOOTKH HSKCTEPUMEHTATBHBIX
pe3ynbTaToB : yueOHoe nmocodue. - MockBa: [DOTAP-Menua, 2015. - 112 c. - Teker : anexrponnsiit // bC
«KoHCynbTaHT CTyIEHTa By3a u Me€JIBy3a [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970434864.html

3. Hpirankosa JI.E. JIaGopaTopHbIit mpakTUKyM 10 (PU3NYECKON M KOJUTOMTHOW XuMuH. - Tam6oB, 1993. -
168 c.

4. T'aBponckas 0. 10O., ITak B. H. Konnougnast xumus : Y4eOHUK M NPaKTUKYM JAJs By30B. - Mocksa:
Opaiit, 2020. - 287 «c¢. - Tekct : onekrpounsii // 3OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/450851

6.3 VlHble UCTOYHUKMU:

1. UaTepHeT-sHIIMKIONEANH - http://www.rubicon.com/

2. OBC «Znanium.com» - http://www.znanium.com/index.php?item=main

3. DnekTpoHHas OuOIMoTeKa yueOHUKOB JJ1s By30B - http://4du.ru/

4. YHuBepcHuTeTcKas OMOIMOTeKa OHJIAH: ANEKTPOHHO-ONOIoTeYHas cucteMa - http://www.biblioclub.ru
5. yueOHbBIe MaTepualibl Ha caiiTe xuMuueckoro ¢akymnsrera MI'Y - http://www.chem.msu.su/rus/chemistry
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VYdeOHble ayTUTOPUN U MIOMEICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

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 [Ipodeccuonanbusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  YHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



