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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobGeH aHanmu3upoBaTh W WHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKHX OKCIIEPUMEHTOB,
HaOJIFONIEHUH U U3MEPEHUN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- 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
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS

OIIK-1 Cnocoben
aHAJIM3UPOBATH U
WHTEPIIPETUPOBATh
Pe3yabTaThl XUMUYECKUX
AKCIIEPUMEHTOB,
HaOJIONECHUH 1 U3MEPCHUI

AHanu3upyeT U UHTEPIIPETUPYET OCHOBHBIC MOJOXKEHUS U
3aKOHBI KOJUIOMIHOW XUMUHM TPU PEUICHHH KOHKPETHBIX
3a1a4

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

OIIK-1 Cnoco0GeH aHamu3upoBaTb M HWHTEPIPETHPOBATH PE3YJAbTAThl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOIIOAEHUI U U3MEPEHUI

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
Ounasg
OTIPEIICIISTFOTITIX
(cemecTtp)
MEKTUCITUTUTHHAPHEIE TT5 T3 4 7
CBSA3H 5
1 [AnannTryeckas + | +
XUMHUS
2 |buoxumus +
3 |Heopranuueckas + |+ |+
XUMHUS
4 | Texuomoruueckas +
MPaKTHKA
5 |Dduznueckass XUMUs + |+ |+

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:



Hucuunnuna «KosionaHas XUMHsSD» OTHOCHTCS K 4acTd, (GOPMHUPYEeMON y4acTHHKaMH 00pa3oBaTeIbHBIX
oTHomeHuH, ydeOHoro mana OIl mo Hanpasnenuto noaroroku 04.03.01 - Xumus.

Jucuunnuna «KommonaHas XuMusy U3ydaercs B 5 ceMecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.

Bun yueOHOM paboTh (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUTLTTHHBI 180
KonTaktHas pabora 128
Jlexnuu (Jlekrun) 64
Jlaboparopnsie (J1ab. pab.) 64
CamocrositenbHas pabota (CP) 16
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
5 cemecTp
1 [Tpeamer JlabGopatopHas
KOJUIOMIHON xumuu | 4 6 2 pabora,
TecTtupoBaHue
2 MounekyisspHO-KUHE JlaGoparopHas
TUYECKHE CBOMCTBa | & 8 | 2 pabora;
JUCTIEPCHBIX CUCTEM TectupoBanue
3 Onrtuueckue KomnokBuym
CBOICTBa g | g |2
KOJUTOUIHBIX
CUCTEM
4 AncopOnnoHHbIE JlabGopatopHas
CIIOM M MX BIMAHHE | g g | 2 pabora;
Ha CBOICTBA TecTtupoBanue
JUCTIEPCHBIX CUCTEM
5 DNEKTpUICCKHE JlabGopatopHas
CBOICTBa 2 g 1 pabora;
KOJUTOUIHBIX TectupoBanue
CUCTEM.
6 YceroiunBOoCTh U TecTtupoBanue
KOATYJISIIIHS g | g |2
KOJUTOUIHBIX

CHUCTEM.




7 JlucniepcuoHHbIE U Konnoxksuym
KOHJICHCAI[UOHHBIE
MeTozbl. OuncTka
KOJUTOUHBIX
CU-CTEM: TUAJIN3,
ANIEKTPOUAIIN3,
yIbTpadUIBTpaALUs.
Meron nentuszanuu

8 Cycnensun, JlaGoparopHas
AMYJbCUU, TICHBI, pabora
a’po30Jiy,
MOJTYKOJTOUTBI.

9 Peonornueckue JlaGoparopHas
CBOICTBa pabora
JMCTIEPCHBIX
CHCTEM.

Tema 1. IIpeamer kosnouanoi xummuu (OIIK-1)
Jleknus.
1. IIpeameT KOJITOMAHON XUMHUHU U MOHITHE JUCTIEPCHOCTD.
2. CBoeoOpasue CBOICTB BEIIeCTBA B KOJUIOUIHOM COCTOSTHUU.
3. YnenbHasi HOBEPXHOCT.
4. dusnueckas XUMHU AUCTICPCHBIX CUCTCM U MMOBCPXHOCTHBIX SIBJICHUH.
5. Pa6oter ®panvecko Cenpmu u T. ['pama 1o u3yueHH0 CBOMCTB 30JICH.

6. OCOOEHHOCTH KOJUIOMJIHBIX PAcCTBOPOB: OINAJECIECHLUS; 3aMeaiieHHas IuQQy3usi; BeCbh-Ma HHU3KOE
OCMOTHYECKOE JIaBJICHUE; CIIOCOOHOCTD K AUAIM3Y; KOAryJSIIUs; AIIEKTPOodo-pes.

7. YenoBue 00pa3oBaHus KOJJIOWAHOTO PacTBOpA.

8. lucnepcHas ¢aza u TUCIIEPCUOHHON cpejia.

9. Mepa pa3npoOIeHHOCTH JUCTIEPCHOM CUCTEMBI.

10. MoHO- ¥ OJIUIUCTIEPCHOCTb.

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

12. 3HayeHune KOJUIOUTHOW XUMHH B UCTOPUU Pa3BUTHS HAYKU U B HAPOJHOM XO35MCTBE.
JlabopaTropHbie padoThbI.

Jlabopatopnas pabora Ne 1. [Tomyuenue mmodoousx 30meit (Fe(OH)3, AI(OH)3, Agl, ceprl, kanudonm). 2
Jaca.

[Tnan paboTs
1. O3HaKOMJICHHE C METOIUKOM
2. BhINIOTHEHKE SKCTIEPUMEHTA
3. Odopmienne oTueTa
4. 3anuTa oTyeTa
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. [TonaTHE SKBUBAJIEHTHOTO paauyca. [lomuaucnepcHOCTh 1 MOHOIUCTIEPCHOCTD. [ py0o - 1
BBICOKOJMCTIEPCHBIC cCTeMbl. OCOOCHHOCTH AMCIEPCHBIX CUCTEM C TBEPJOH TUCTIEPCUOHHOMN CPEIOi.

2. OcoOeHHOCTH OPOYHOBCKOTO JBMKEHUS B 30JI1X U TeliX, BBICOKO- U IPyOOIMCIIEPCHBIX CUCTEMAX,
a’po30JisiX U crutaBax. CeAMMEHTAalUs B SMYIbCUSIX U CYCIICH3USX.

Tema 2. MosekyasipHO-KHHeTH4YeCKHe cBoiicTBa AucnepcHbIx cuctem (OIIK-1)
Jlexknus.
1. YHUBEpCAIBHOCTHh MOJIEKYISPHO-KUHETUYECKUX CBOMCTB UCTUHHBIX PACTBOPOB M IUCTIEPCHBIX CUCTEM.
2. OcMOTHYECKHUE SIBJIECHUS B KOJUTIOMAHBIX PACTBOPAX.
3. Auddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DIHINITEHHA.



4. Teopust OpOYHOBCKOTO ABMKEHHS 10 DUHIITEHHY-CMOITYXOBCKOMY.

5. CequMeHTalUs B JUCTIEPCHBIX CUCTEMaX.

6. CeMEHTAIIMOHHBIN aHAIN3.

7. CenMMEeHTallMOHHOE PAaBHOBECHE.

8. ArperaTtuBHas U CEIUMEHTALIMOHHAS YCTOMUHUBOCTD IUCIIEPCHBIX CUCTEM.

9. YnerpaneHtpudyrupoBaHu
JlaboparopHbie padoThbI.

Jlaboparopnas pabora Ne 2. Koarymsmumst komutouaos. [Topor koarymsmun. B3anMuast koaryssiusi.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1, ITocTpoeHue KpuBOM pacrpeneaeHus TUCIIEPCHBIX YaCTHI] IO pa3MepaM.

2. OmnpeneneHre MOJIIPHBIX MacC OpraHMYeCKUX COeNMHEHUN npu u3ydeHuu nuddysuu.

Tema 3. OnTnueckue cBoiicTBa KOMIOUAHBIX cucTteM (OIIK-1)
Jlexknus.
1. Paccesinue cBeTa B KOJUIOUIHBIX CUCTEMAX.
2. YpaBuenue Penesd. [TomtonieHue cBeTa B IUCIEPCHBIX CUCTEMAX.
3. Ilpumenenue 3akoHa JlamGepra-beepa k MyTHBIM cpenam.
4. Okpacka KOJUTOUJHBIX CUCTEM.
5. OkpallleHHbIE KOJUIOUIbI B IPUPOJIE U TEXHHKE.

6. Hedenomerpus, ynbTpaMUKpPOCKOIHWS, OJJIEKTPOHHAs MHUKPOCKOINHS KaK METOIbl HCCIeI0BaHUS
KOJUIOUJHBIX CUCTEM.

JlaGopaTopHbie padoThbI.

JlaGoparopnas pabora Ne 3. Dnexrpodopes. Onpenenenne x-noreHuuana 3o (Fe(OH)3, Agl).
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. IIpakTueckoe npuMeHeHne ypaBHeHMsl Penes B paauonaoKkaluy U CUTHAIU3aluu.

2. OkpallleHHbIE KOJUIOUABI B IPUPOE U TEXHUKE.

Tema 4. AncopOuMoHHbIE CJIOM U UX BJIMsSIHUE HA cBOlicTBA AucnepcHbIx cucteM (OIIK-1)
Jlekumus.
1. IToBepXHOCTHOE HATSKEHHUE M MOJICKYJISIPHOE JIaBJICHHUE.

2. AxcopOuust Kak caMOIIPOU3BOJILHOE CTYIICHHE Ha IpaHUIle pas3zena (a3 KOM-TIOHEHTOB, MOHMKAIOIINX
IIOBEPXHOCTHOE HaTsKEHHE.

3. M30TepMBbI aacopOIHH.
4. CoOoanas moBepxHoctHas sHeprus [IAB u [THAB.
5. CmaunBaHue TBepa0il moBepXxHOCTH. CBSA3b afCOPOIIMH U CMaYUBaHUSL.
6. Jlnopobuzarus n muorIM3aIs MOBEPXHOCTH.
7. KomnonaHo-XUMHUYECKHE OCHOBBI (MIOTAIIHH.
8. [IpaBuno Pebunnepa u npaswmiio [leckoBa-dasHca.
JlaboparopHbie padoThbI.

Jlabopatopnas pabora Ne 4. MonekymnsipHast aacopOIus u3 pactBopoB. OnpeeneHue yuaeabHOn
MOBEPXHOCTH aKTHBHPOBAHHOTO YIJISL.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Hedemomerpus u TypOuaMMETpHUS KaK METOABI AUCTIEPCHOTO aHAIH3A.

2. ObmenHas agcopouus. ToHoOOMEHHBIC MaTepHaIbl: aKTUBUPOBAHHBIN yToJb, CUITMKAT€IIb, IIEOJIUTHI.
HNoH000-MeHHBIE CMOJTBI.

Tema 5. DiekTpu4eckne cBoiicTBa KOJLIOWAHBIX cucteM. (OIIK-1)
Jlexknus.



1. DneKTpOKMHETHYECKUE SBICHUS: 3IIEKTPO(dOope3, 3IIEKTPOOCMOC, MOTEHIMAJIBl Ce-AUMEHTAlUU U
nporekanus. Micropus OTKpbITHS.

2. Teopum cTpoeHHUS IBOWHOTO 3JIEKTPHUUYECKOTO CJIOSI Ha TpaHMLE pas3znena ¢a3 U obmactd ux
IIPUMEHUMOCTH.

. Henocrarku teopuu I'enpmronsua-Ileppena.

. Henocrarku teopuu ['yun-Uenmena.

. Teopus IlltepHa.

. OkcnepuMeHTanbHbIe paboThl [leppena no u3ydeHuto 3Haka 3apsaaa quadparm.
. DNEKTPOKUHETUYECKUI TTOTEHIHAIL.

00 3 N L W

. Metoapl ero onpeaeaeHus.

9. DnexTpodopeTHIecKrue METOABI: METO/I TOJBUKHOW TPAHUIBI U MUKPOCKOTTNYE-CKUN METO/I.
10. DIeKTPOOCMOTHYECKHUE METOIBI

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

12. OmuOKH BEIYUCIIEHHUS X-IIOTEHIIAAIA.

13. DnexTpo-BA3KOCTHBIN 3(h(HEKT U JUIITEKTPUIECKOE HACHIIICHUE.

14. KoHuenuus nogBUKHOU TPaHULIbI.

15. IloBepxHOCTHas! IPOBOJUMOCTb.

16. IIpakTHyeckoe NpHIIOKEHUE INEKTPOKMHETUYECKUX SABICHUH.

JlaboparopHbie padoThbI.

JlaGopatopnas pabota Ne 5. MeTopl H3MEepeHHs TOBEPXHOCTHOTO HATSHKEHUA. MeToa cueTa Kareb.
MeTton HaubobILIEro AaBIeHUS My3bIPbKOB. METONl KanWUISIPHOTO MOIHSATHUS.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. CoBpemeHHBIE IPEACTABIEHUS O CTPOCHUH JBOMHOTIO JEKTpUUYECKOTO ci1osi. KoHuenuus rpaHusl
CKOJIb-)KCHMS. B3aMMOCBA3b MEXKAY NIEKTPOKMHETUYECKUM ITOTCHIIUAIOM JUCIIEPCHBIX YACTHIL U
arperaTuBHOM yCTONYM-BOCTBIO.

2. Teopus [epsruna-Jlannay-®depses-OBepOeka. Komnounnas 3ammura, mnuodunusanus u Juodoou3ais
MMOBEPXHOCTH pazena ¢as

Tema 6. YcTOMYMBOCTH M KOATYISIIUS KOLUIOMAHBIX cucteM. (OIIK-1)
Jlexknus.
. YeTOWYMBOCTH TUO(UIBHBIX U THO()OOHBIX KOJIIOUIOB.
. @aKTOPBI, BEI3BIBAIOIINE KOATYISALHIO.
. Koarynsmust ruzipooOHBIX 3051 3IeKTPOTUTAMHU.
. Ilopor koarynsuuu 1 KoaryJlupyolas criocoOHOCTb.
. IIpaBuio Ulyneue-I'apau.
. JInoTponHbIe psabI.
. CocraBustoniye pacKJIMHUBAIOIIETO JaBJICHUS.

00 3 N L W

. 3aBUCUMOCTh CKOPOCTH KOATYJISIITUM OT KOHIICHTPAIMH JIEKTPOJIUTA.
9. bricTpas 1 MeJyIeHHas! KOaryJsius.
10. Kunetnka Koarymisiium.

11. Teopun xoarymsuu. Teopust [rokino. Dnexrpoctarnueckas teopus Mromiepa. Teopust PabunoBuya.
AncopOronHast Teopust @pernanuxa.

12. Teopus xoarymsiuuu JJJIPO.

13. B3auMHas koaryssiius 30J1€i.

14. Teopus O6bIcTpOii Koarynsuu CMOITyXOBCKOTO.

15. KorcranTa ckopocTu ObICTpO# Koarymsiuu. Komtongnas 3amura.
JlaboparopHbie padoThbI.

Jlabopatopnas pabora Ne 6. MccnenoBanne BI3KOCTH KOJIJIOMIHBIX pacTBOPOB 1 pacTBopoB BMC, kak
(GYHKIMY KOHIIEHTpAIUH, TEMIIEPaTyphl U JOOABOK COJEH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. JIBOITHO# 31EKTPHUUECKUI CIIOHM KaK CTaOMIM3UPYIONIHN (PaKTOp B TMCIIEPCHBIX CUCTEMAX.
2. Munennoo6pa3oBaHue.

Tema 7. [IucnepcuoHHbIE M KOHICHCALMOHHBIE MeTOAbl. OYNCTKA KOJJIOMIHBIX CH-CTEM: THAJIM3,
3J1eKTPOANAIN3, YabTpapuiabTpanusa. Merox nentuzanuu (OIIK-1)
Jlexknus.

1. /IBa moaxona K MONYYEHHMIO AMCIEPCHBIX CUCTEM. MexaHndeckoe u3MmenpueHue. CaMOoNpou3BOIBHOE
JHCTIEPTUPOBAHNE TBEPAbIX Tel B KUAKOH (ase.

2. KonneHcalimoHHbIE METO/IbI (PU3UIECKUE M XUMUIECKUE.

3. ®wusuyecknue MeETOABl ISl TIOMYYCHHs] METAUIMUECKUX YIBTPAAUCIEPCHBIX dYa-cThil. MeTton
MOJICKYJISIPHBIX TTyYKOB.

4. A3po30JIbHBII METOI.

5. Kpnoxumuueckuil CUHTE3.

6. XuMnueckas KOHJIEHCAIIMSI.

7. OCHOBHOM HEJOCTAaTOK METOJIOB.

8. PerynupoBaHnue pazMepoB HAHOUYACTHIL TTPH MX MOJYYECHUU HAHOYACTHUIL B 00paT-HBIX MUKPOAMYJIbCHUSX.
9. 3011b-TeNIEBLIA METO/I.

10. Meton menTHW3anyyd TPH MPOMBIBAHUHM OCAaJiKa, TENTH3AIUS OCaJKa DJIEKTPOJIM-TOM; TETTH3AIUS
MMOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMU; XUMUYECCKAsI MTETITH-3aITHSI.

11. OuncTka 3071€H ¢ TOMOIIBIO THANTN3a, AIEKTPOAUAIN3a U YIbTpadIbTpaIiu.
12. TunepdunsTpanus 1 NpUPOAOOXpaHHAs] TEXHUKA
JlaGopaTopHbie padoThbI.
JlaGoparopnas pabota Ne 7. Habyxanne BMC.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. [MonmuanekTponuTsl (6eIKH, HOHOOOMEHHBIE MATEPHAIIHI).
2. CMmauynBaHUE U MOIOLIIEE ICUCTBHUE.

Tema 8. CycneH3uu, 3MYJIbCHH, MIEHbI, A3P030J14, MoayKko/L10uaAbI. (OITK-1)
Jlekumus.
1. ®akTOpHI, CTAOMIN3UPYIOIIHNE CYCIICH3HUH.
2. Ucnionp30BaHue CyCIIEH3UM B TEXHOJIOTUYECKUX MTPOLIECCAX.
3. DMyJIbCUU: CTPOCHHE, YCTOMUNBOCTD, MOyYeHHUE, OOpalieHune Ga3 B SIMYJIbCHSX.

4. DMynbcuM TIpsMbIe W OOpaTHbIC; pa30aBlICHHbIC, KOHIIEHTPUPOBAHHBIE, BBHICOKO-KOHIICHTPHUPOBAHHBIC
(>kenaTUHUPOBAHHBIE).

5. CBs13b THIA 3MYJIBCUM C IPUPOJON IMYNbraTopa.

6. l'unpodunbHO-TUTIODUIBHBIN OaaHC.

7. PazpyuieHue 3MyJIbCUH.

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

9. YeroitunBocTe nieH KparHocTh neHbl. BpeMsi xK13HU 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 pa3pymieHus adpoO30IeH.

13. Ionykomiouasl: pacTBOPBI MBI M MOIOILIUX CPEJICTB.

14. MunemiooOpa3oBaHie KaK  CaMOMPOU3BOJBHBIN  mporecc. Kpurmueckas — KOHIICH-TpAIHs
MUIEI000pa30BaHusl, METO/IBI €€ OMpPEeSICHUSI.

15. ®opma MurieI.

16. )Kunkue kpucrasibl.

17. PacTBOpeHue yriieBogopo0B (COMOOMIN3AIINS) B MHUIICIIJIAX MBLI.

18. ComroOunu3anus B TEXHOJIOTHYECKHX MPOLIeccax U B OMOJIOTHUECKUX CUCTEMAX.



19. KommonaHas XuMHUA MOIOIIETO AeHCTBUS.

Mutienioo0pa3oBaHUE U COMIOOMIN3AINS B OOPaTHBIX CHCTEMaX.

JlaboparopHbie padoThbI.

Jlaboparopnas pabora Ne 7. HaGyxanue BMC.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. MeToapl pa3pylieHus: SMYJbCHI, a3pO30JI€i U TEH.

2. KonnuecTBeHHas XapaKTepUCTHKA MTEpEXoa OT JAMUHAPHOTO TEUEHUS K TypOyJIEHTHOMY.

Tema 9. Peonoruveckne cBoiictBa qucnepcHbix cucrem. (OIIK-1)

Jleknus.

. YpaBuenue Ilyazeiins.
. TypOynenTtHoe TeueHue.

00 3 N L LN

. TexyuyecTb, INIACTUYHOCTD, BSI3KOCTb.

. BA3KOCTb NCTUHHBIX U KOJUIOUJHBIX CHCTEM.
. JJamunapnoe teuenue. Iloctynar Herorona. Hanpsixkenue cisura.

. IlpnynrHBI aHOMaIBHOM BA3KOCTH JUCIIEPCHBIX CHCTEM, 3((HEKTUBHASI BA3BKOCTb.
. 3aBUCUMOCTD BSI3KOCTU OT KOHIIGHTPALIMHU TUCTIEPCHON (a3bl. YpaBHEHHE DHH-IITEHHA.
. CTpyKTypHupOBaHHE B JUCIEPCHBIX cUcTeMax. CTpyKTypHas BA3KOCTb. IInmacTuy-Hast BA3KOCTb.

9. YpaBuenue bunrama. [Ipenen TeKky4ecTH, TEOPETUUECKUI U B TEXHUUECKUX IIPO-Iieccax.
10. YpaBuenue ltaynunrepa. Onpenenenue MonspHoit maccbl BMC mo BS3KOCTH UX pacTBOPOB.
11. YnenbpHas u XxapakTepucTUUYECKasl BA3KOCTb.

JlaGopaTopHbie padoThbI.

JlaGoparopnas pabota Ne 9. [1eHsl. OMynbcum.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. UctunHas u 3 peKTUBHAs BI3KOCTb.

2. [Tpenenbl TEKy4ECTH.

3. Omnpezenenrie XapakTepUCTUUECKOM BSI3KOCTH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA

4.1. Pactipenenenue 0auioB:

*  TeKylMi KoHTpoisb — 50 OaoB
*  KOHTpPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB

5 cemecTp

*  OTBET Ha dK3aMeHe: He Oosee 30 OauIoB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. [Ipenmer JlaGoparo 3 3amnaHupoBaHO BhIMONHEHHE | maboparopHoit paboTel. 1 Oamm -
KOJJIOUZAHOM pHas BbIMoNHeHKe; 1 Oamn — pacyetsl U opopmienue; 1 Oamn — 3amura
XUMUHU pabora TEOPETUYECKOro MaTepuaiia K 1aboparopHoii paboTte
Tectupos 5 Tect cocroutr u3z 10 BompocoB. 5 06ayioB — CTYIEHT NPaBHILHO
aHue orBeuaer Ha 100-85% Bompocos, 4 6amia — Ha 70-84% Bompocos, 3
Oamta — 50-69% Bompocos, 2 6amna - 30-49% u 1 6amn- menee 29%
BOIIPOCOB B TECTE.
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MonexynsapHo-K
MHETHYECKHE
CBOMCTBA
JUCTIEPCHBIX
CUCTEM

Jlaboparo
pHast
pabora

3amnaHupoBaHO BhIMONHEHHE | maboparopHoit paboTel. 1 Oamnm -
BhIMoNHeHKe; 1 Oamn — pacdyeTsl U opopmienue; 1 Oamn — 3amura
TEOPETUYECKOro MaTepuaia K 1aboparopHoii padbote

Tectupos
aHue

Tect cocroutr u3z 10 BompocoB. 5 06ayioB — CTYIEHT MPaBHILHO
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.

OnTHyeckue
CBOMCTBa
KOJIJTOMTHBIX
CHCTEM

Kosustoxs

HYM(KOHT

PONBHBINI
cpe3)

10

KommokBuym crmaeTcss B YCTHOH (opMe IO IpenBapUTEIbHO
0003Ha-UYEHHBIM  TEOPETHUYECKHM  BOIPOCAM H  MaKCUMAJIbHO
oueHuBaercs B 10 6an-10B: 9-10 GayIoB BBICTABISETCS, €CIIU CTYACHT
OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
MPOrPaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUSA,
NpEeAy-CMOTPEHHBIE  TPOrpaMMOM, OCBOMBLIMN  OCHOBHYIO, U
3HAKOMBIM C JIOMOJHU-TENBHOU JuTeparypoil. OTBeT NOCTpo-eH
JIOTUYHO, MaTepHall H3JIaraeTcs YeT-KO, SICHO, XOPOLIUM SI3BIKOM,
apryMeH-THPOBAHO, YMECTHO HCHONb3YeTCS WH-(OPMAIMOHHBIA U
WUTIOCTPATUBHBIA Marepual (NMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOompockl oTBe4aeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, MO CyIIECTBY. 8-7 OaJ/uIOB BBICTABISETCS, €CIH CTYICHT
OOHApyXWJ  JOCTAaTOYHO  TNy-OOKHME 3HAHUS  MPOTPAMMHOTO
MaTepu-ajia, YMEHHE HCIIONb30BaTh paHEe MO-ITyYCHHBIC 3HAHUSA C
BHOBb TIpUOOpE-TEHHBIMU, TNPUMEHATh WX Ha mpaktuke. OTBeET
MOCTPOCH JIOTUYHO, MaTepHasl W3JIaracTcs XOPOIIUM  SI3BIKOM,
MPUBIIC-KAeTCsI MH(POPMATUBHBIA W WILITIOCTPHU-POBAHHBIA MarepHall,
HO NOpU OTBETE JOMYCKAeT HEKOTOphbIe MOrPEIIHOCTU. Bompocsl,
3a/laBacMble  TIPEMOAaBaTe-jIeM, HE BBI3BIBAIOT  CYIIECTBEHHBIX
3a-TpyJHEHU 5-6 0alIOB: CTYIACHT IIOKa3bIBAET HE JOCTATOYHBIN
YPOBEHb 3HAHUH y4eOHO-TO M JICKIIMOHHOTO MaTepuaia, He B MOJTHOM
o0beMe BIAJCET TMPAKTUYC-CKUMU HABBIKAMH, YYBCTBYeT ceOs
HE-yBEPEHHO NIpU OTBETE Ha Bompochkl. B oTBeTre He Bcerma
NPUCYTCTBYET JIOTH-Ka, APTYMEHTHI NPUBICKAIOTCS HEAO0-CTATOYHO
Beckue. Ha mocTaBieHHBIE BOMPOCHl 3aTPYIHSETCS C OTBETaMHU,
MOKa3bIBaCT HEMOCTAaTOYHO TiyOokue 3HaHUS (-4 0ayuIoB: CTYICHT
MOKa3bIBaET

cnabblii ypoBeHb NPO(ECCUOHATBHBIX 3HAHWH, 3aTPyOHSETCS NpH
aHaJIM3e MPAKTHYECKUX cuTyanuil. He MoxkeT nmpuBecTy nmpuMepsl 13
peasbHOI MPaK-THKH. Heysepenno u JIOTUYECKHU
HEMO-CJIEe0BATENIbHO H3NaraeT Marepuai. HempaBuwibHO oTBeyaeT Ha
MIOCTaBJIEH-HBIE BOIIPOCHI HJIN 3aTPYAHSIETCS C OT-BETOM

AICOpOITMOHHBI
€ CIIOH U UX
BJIVSTHHIE Ha

CBOICTBA
JUCTIEPCHBIX
CUCTEM

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 6amra — Ha 70-84% Bompocos, 3
6amta — 50-69% Bompocos, 2 6amna - 30-49% u 1 6ann- menee 29%
BOIIPOCOB B TECTE.

DNEeKTPHUICCKHEC
CBOICTBA
KOJUTOMTHBIX
CHUCTEM.

Jlabopato
pHas
pabora

3armuranupoBaHo BeIMoMHeHWe 1 jaboparopHoit pabotel. 1 OGamn -
BbINIOJIHEHKE; 1 Oain — pacuersl U odopmicHue; 1 Gamn — 3ammra
TEOPETHUCCKOTO Marepuraia K jJaboparopHoi paborte

Tectupon
aHue

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

VeToNInBOCTD

1 KOATyJISIINS

KOJUTOMHBIX
CHCTEM.

Tectupon
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 6amra- 49 -20 % u
1 6ann mernee 19% Bompocos B TecTe.
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KomnokBuym cmaercss B ycTHOH (¢opme 1O mNpeaBapUTEIbHO
0003Ha-4EHHBIM  TEOPETHYECKHUM  BONpPOCaM W MaKCHUMaJbHO
oueHunBaercs B 10 6an-10B: 9-10 GayIoB BBICTABISETCS, €CIIN CTYACHT
OOHapyXHJl BCECTOPOHHEE, CHUCTEMaTHieckoe U TIyOOKoe 3HaHHE
MPOTPaMMHOTO Marepuana, yMeHHe CBOOOJHO BBIONHSITH 3aJaHHMA,
Mpeay-CMOTPEHHbIE  MPOTrpaMMOM, OCBOMBIIMN  OCHOBHYIO, U
3HAKOMBIM C JIOMOJHHU-TENBHOU JuTeparypoil. OTBeT NOCTpo-eH
JIOTUYHO, MaTepuan H3JIaraercsi 4YeT-KOo, SICHO, XOPOUIMM S3BIKOM,
apryMeH-THPOBAaHO, YMECTHO HCIONb3yeTcsl WH-(pOpMAlMOHHBIA U
WITIOCTPAaTUBHBIA Marepuan (IpuUMepbl W3 MPaKTUKW, TaOIWIH,
rpaduku 1 T.1.). Ha Bompockl 0TBedaeT KpaTrko, apryMEeHTHPOBAHO,

YBEPEHHO, MO CYyIIECTBY. 8-7 OaJ/uIOB BBICTABISETCS, €CIH CTYJACHT
OOHApyXWJ  JOCTAaTOYHO  TNy-OOKHME 3HAaHUS  MPOTPAMMHOTO
MaTepu-ajia, YMEHHE HCIIONb30BaTh paHEe IMO-ITyYCHHBIC 3HAHUS C
BHOBb TIpUOOpE-TEHHBIMU, TNPUMEHATh WX Ha mpaktuke. OTBeET
MOCTPOCH JIOTUYHO, MaTepHasl H3JIaracTcs XOPOIIUM  SI3BIKOM,
MpPUBIIC-KaeTCsI MH(POPMATUBHBIA W WILITIOCTPHU-POBAHHBIA MarepHall,
HO NOpU OTBETE JOMYCKAeT HEKOTOphbIe MOTPEIIHOCTU. Bompocsl,
3a/laBacéMble  NPEMOAaBaTe-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-yBEPEHHO NIpU OTBET€ Ha Bompochkl. B oTBeTre He Bcerma
NPUCYTCTBYET JIOTH-Ka, APTYMEHTHI NPUBIEKAIOTCS HEAO-CTATOYHO
Beckue. Ha mocTaBieHHBIE BOMPOCHI 3aTPYIHSETCS C OTBETaMHU,
MOKa3bIBaCT HEMOCTAaTOYHO TiyOokue 3HaHUS (-4 0ayuIoB: CTYACHT
MOKa3blBaeT ClNa0BIi  ypOBEHb  NPOQPECCHOHAIBHBIX  3HAHWIA,
3aTpyAHSICTCS TPU aHalM3e MpakTUYecKux curyanuii. He moxer
NPUBECTH MPUMEPHl U3 peanbHOM mpak-Tuku. HeyBepeHHo u
JIOTUYECKHU HEMO-CIEA0BATEAbHO U3JlaraeT marepuai. HempaBuiabHO
OTBEYAET Ha MOCTABJICH-HBIC BOMPOCHI WX 3aTPYAHSIETCS C OT-BETOM

3aruTaHupPOBaHO BBIMIONHEHHE 2 Jla-00paTopHBIe paboThL. 3a KaXIyro
na-00paTopHyo paboTy MaKCUMaIbHO HauucisieTcs 3 6amra: 1 6amr -
BBI-MTOJIHEHKE; 1 Gamn — pacueTsl U opopM-iaeHue; 1 O0amn — 3amura
TEOPETHUCCKOTO Marepuraia K jJaboparopHoit pabot

3aruTaHupPOBAHO BBIMIONTHEHHE 2 Jla-00paTopHBIe paboThL. 3a KaXIyro
nabopaTopHyo paboTy MaKCHUMalbHO Haumcissercs 3 O6amia: 1 6amn -
BBI-TTOJIHEHHUE; 1 Oai1 — pacuersl U opopmiieHue; 1 Gamn — 3ammra
TEOPETHUCCKO-TO MaTepHuaa K JJabopaTopHoOit paboT

HAQYUCIIAIOTCA 3a IIOCTOAHHYIO AKTHBHOCTH Ha MPAKTUYCCKHUX
3aHATHUAX

10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIGHKY «XOPOLIOY,

25-30 6anynoB — CTYyAEHT PacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

7. | Aucnepcuonus! | Koaioks 10
eu HYM(KOHT
KOHJICHCAIIOHH | POJIbHBIH
bI€ METOJBI. cpe3)
Ouuctka
KOJUTOUTHBIX
CH-CTEM:
JTIaJH3,
ANIEKTPOINAIIU3,
yAasTpadUIbETpa
uusa. Meton
MIENTU3AIUN
8. Cycnensun, | JlaGoparo 6
SMYIbCHH, pHast
MeHBI, a3p0o30yH, | paboTa
TTOTYKOJIJIOUTBI.
9. |Peomoruueckue | Jlaboparo 6
CBOMCTBa pHast
JIACTICPCHBIX pabora
CHUCTEM.
10. IIpeMuansHbIC OaITHI 10
11. OTBeT Ha ’K3aMeHe 30
12. Hroro 3a cemectp 100

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

yeThlpexOauibHOM  mikane. IlepeBon

100-6amapHOM  PEUTHHTOBOM OIEHKH 10 JUCIUIUIMHE B

TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

&5 - 100 6aiu1oB

OTIn4HO

70 - 84 6aiuioB

Xopouio

12
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50 - 69 Gannos YIOBIETBOPUTEIBEHO

Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KonsiokBuym

Tema 3. OnTHuyeckue CBOMCTBA KOJUIOUIHBIX CUCTEM
1. Ilpeamer, 3aaun, OCHOBHBIE MOHSTHSI, CBSI3b KOJUIOMJAHOW XUMUU C APYTUMH HAyKaMHU.
2. Knaccudukamnus 1TUCIepCHBIX CHCTEM.
3. MoneKkynsipHO-KUHETUYECKUE CBOMCTBA AUCTIEPCHBIX CHUCTEM.
4. YHUBEpCaIbHOCTh MOJIEKYISIPHO-KUHETUYECKUX CBOMCTB UCTUHHBIX pac-
TBOPOB U IUCIIEPCHBIX CUCTEM.
5. OcMoTHYECKHUE ABICHUS B KOJUIOMIHBIX PACTBOPaXx.
6. luddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DIHINTEHHA.
7. Teopust GpPOYHOBCKOTO ABMKEHUS 10 DUHINTEHHY-CMOITYyXOBCKOMY.
8. CenuMeHTalus B AUCHEPCHBIX cucTeMax. CeIMMEHTAalMOHHBINA aHAIU3.
9. CenuMeHTalMOHHOE PABHOBECHE.
10. ArperatuBHas ¥ CEIMMEHTAL[MOHHAsl yCTOMYNBOCT AUCIIEPCHBIX CHUCTEM.
11. YaprpanearpudyrupoBanue.
12. OnTryeckue CBOMCTBA KOJUIOUIHBIX CUCTEM.
13. Paccesguue cBeTa B KOJUIOUIHBIX CUCTEMAX.
14. YpaBueHue Penes.
15. TTormomienue cBeTa B IUCIIEPCHBIX cucTeMax. [IpumeHenue 3akoHa Jlam-0epra-beepa k MyTHBIM
cpenam.
16. Oxpacka KOUIOMAHBIX cucTeM. OKpallleHHbIE KOJJIOMABI B IPUPOE U TEXHUKE.

17. HedenomeTpus, ymbTpaMUKPOCKOTIHS, IMEKTPOHHASI MUKPOCKOIIHS KAK METOJIbI HCCIIETOBAHUS
KOJUIOUJHBIX CUCTEM.

18. AncopOIoHHBIE CIION U MX BIMSHUE HAa CBOMCTBA AMCIIEPCHBIX cUcTeM. MOIEKy IsIpHOE JaBlIeHHE U
IIOBEPXHOCTHOE HATSKCHUE.

19. Metoapl n3MepeHus NIOBEPXHOCTHOTO HATSKEHUSI.

20. AncopOrust Kak CaMOIPOU3BOJIBHOE CTYIIIEHNE Ha TpaHUIIe pa3zesa (a3 KOMIIOHEHTOB, TOHMKAIOIINX
MOBEPXHOCTHOE HATsSKEHHE.

21. YpaBuenue ['u66ca. Cobomuas nmosepxHoctHas 3Heprust [IAB u I[THAB.
22. CmaunBaHue TBEpOW MoBepXHOCTU. CBA3b a1cCOPOIIMY M CMAUYUBaHHUA.
23. JInodoOuzarus u truoduIn3aIus MTOBEPXHOCTH.

24. KonmonIHO-XUMHUYECKHUE OCHOBBI (PIIOTAIINN.

25. IIpaBuno Pebunnepa u npasuio [leckoBa-DasHca.

Tema 7. JlucriepCMOHHBIE U KOHJIEHCALMOHHBIE METO/Ibl. OYMCTKA KOJIJIOUIHBIX CH-CTEM: AUAIIU3,
AIEKTPOIUANIN3, YIbTpadmiIbTpalys. MeToa nenTu3aniuu

1. DnekTpuuecKrue CBONCTBA KOJUIOUIHBIX CUCTEM. DIIEKTPOKHHETHUECKUE SIB-JICHUS: AIeKTpodopes,
AIIEKTPOOCMOC, MOTEHIMAIBI CETUMEHTAIIMN U TIPO-TEKAHHUSL.

2. CTpoeHne TBOMHOTO IEKTPUUYECKOTO CJIOS Ha TpaHuIle paszena ¢as.

3. DneKTpOKUHETNYECKNI NOTeHIal. MeTobl €ro u3MepeHHs.

4. Ypasuenue [ enbmromnsia-CMonyXoBckoro. CTpoeHHe MULIEIIIBI.

5. IlpakTHueckoe NPUIOKEHHUE dIIEKTPOKUHETUYECKUX SABJICHUMN.

6. YCTOMYMBOCTH U KOATYJISIMS KOJUIOUIHBIX cUCTEM. DaKTOPbl YCTOMYMBO-CTH.
7. Koarymsimms ruipodoOHbIX 30el anekrponauramu. [Ipasuno Lynsue-Iapau.



14
8. Kuneruka xoarymsiuuu. Teopus ObICTpoii koarynsiun CMOIyXOBCKOTO.
9. Teopuu koarymisuu.
10. B3auMHas koaryssiust 3051€i.
11. JluctiepcuOHHbBIE U KOHJICHCAIIMOHHBIE METO/BI.
12. OuncTKa KOJUIOUIHBIX CUCTEM: TUATN3, TIEKTPOAUAN3, YIBTPAPUIBTPA-ITUS.
13. MeTton nenTu3amuu.
14. ®akTopbl, CTAOUIM3UPYIONIUE CyclieH3uu. VICIoap30BaHne B TEXHOIOTHYE-CKUX MPOIIecCax.
15. DMynbcum: CTPOCHHUE, YCTOWYNBOCTD, MTOJIyYeHHUE, OOpalieHne Ga3 B SMYyJIb-CHUSX.
16. Ilensl: xxuakue, TBEPABIE, UX MOTyUYEHUE, IPUMEHEHHE.
17. Aspo3oau: 0cOOEHHOCTH CTPOCHUS M CBOMCTB, YCTOMYMBOCTH U pa3pyIlIeHUE B IPUPOJIC U TEXHUKE.

18. ITomykomnouasl: pacTBOPBI MBI M MOIOLIUX cpelcTB. KpuTnueckas KOH-LIEHTpaLus
MHUIIEIUI000Pa30BaHMs, METO/IBI €€ OTPE/ICTICHHUS.

19. PactBopeHume yriieBoIoponoB (comodunu3anus) B Mute/uiax M. Comro-Ounu3anus B
TEXHOJIOTHUYECKHX MPOIECCaX U B OMOJIOTHYECKUX CUCTEMAX.

20. KonnounaHast XuMusi MOIOIIIETO JIEUCTBHUSL.

21. Munemnoo6pa3oBaHUE U COTIOOMIN3AINS B OOPaTHBIX CHCTEMaX.

22. Peonoruveckue CBOMCTBA TUCIIEPCHBIX CUCTEM.

23. BA3KOCTbh HCTUHHBIX M KOJJIOMAHBIX PACTBOPOB.

24. IlpuynHBI aHOMAJTBFHOU BS3KOCTH AUCIIEPCHBIX CUCTEM, d(PPEKTUBHAS BA3-KOCTh.

25. 3aBUCUMOCTD BSI3KOCTH OT KOHIIEHTPAIIUHU AUCTICPCHOM (ha3bl. YpaBHEHUE DWHIITEHHA.

26. CTpyKTypUpOBaHHUE B IUCHEPCHBIX cucTeMax. CTpyKTypHas BA3KOCThb. [lnma-cThuyHas BS3KOCTb.
VYpaBHeHnue bunrama. [Ipenen Tekyuectu, TeopeTude-CKUN U B TEXHUYECKUX IIPOLECCax.

27. Ypasuenue lltaynunrepa. Onpenenenue MossspHoi Maccel BMC o BsI3K0-CTH UX pacTBOPOB.
JlaboparopHnas pabora

Tema 1. [IpenmeT KOMIOUIHON XUMUU
1. KonzaeHcanoHHble cr1oco0bl NOTY4YEeHUS KOJIJIOUAHBIX CUCTEM.
2. JlucniepCuOHHBIE CIIOCOOBI MOMYyYSHHS KOJUTIOMTHBIX CUCTEM,
3. MeTon menTu3amuy,
4. CBs13b KOJUIOMAHON XUMHUHU C IPYTUMH HAyKaMH.

5. Munennsl. Hanmucars hopmysiel Muliesur noamia cepedpa B cirydae u30bITKa HUTpaTa cepedpa niu
MOM/IA KaJTUsl.

Tema 2. MonekymnspHO-KMHETUYECKHUE CBOMCTBA JUCIIEPCHBIX CUCTEM
. MonekyIIpHO-KNMHETUYECKUE CBOMCTBA JUCIEPCHBIX CHCTEM.
. YHUBEPCATIBHOCTh MOJIEKYJIIPHO-KMHETUYECKHUX CBOWCTB UCTUHHBIX Pac-TBOPOB U AUCIIEPCHBIX CUCTEM.
. OcMoTHY€eCKHE SIBIEHUS B KOJUIOUIHBIX PACTBOPAX.
. Auddy3ust B KOIIOUTHBIX CHCTeMax. YpaBHEHHE DIHINITEHHA.
. Teopust OGpOYHOBCKOTO ABMKECHHS 110 DUHIITEHHY-CMOITyXOBCKOMY.
. CenumenTanust B 1ucnepcHbIX cuctemMax. CeaAMMEHTallMOHHBIN aHaIIN3.

~N N D kW N -

. CequMeHTAIIMOHHOE PaBHOBECHC.

Tema 4. AncopOIIMOHHBIC CJIOW U UX BIMSHUE HA CBOMCTBA AUCTICPCHBIX CHCTEM

1. AncopOuMOHHBIE CIOU U UX BIMSHHUE Ha CBOMCTBA IUCIEPCHBIX CUCTEM. MOJIEKYIIpHOE AaBJICHUE U
IIOBEPXHOCTHOE HATSKCHUE.

2. MCTOIILI HU3MCPCHUS MOBCPXHOCTHOTO HATSAXKCHUS.

3. AxcopOuus Kak caMOIpOU3BOJIbHOE CTYIIIEHHE Ha TpaHulle paszena (a3 KOMIIOHEHTOB, TOHMKAIOITNX
MOBEPXHOCTHOE HATsKEHHE.
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4. YpaBuenue ['u66ca. Cobonnas noBepxHoctHas sueprust [IAB u ITHAB.
5. CmaunBaH#€e TBEPJOH MOBEPXHOCTH. CBA3b aACOPOITMU M CMauyHUBaHHUS.
6. JInodobuzanus u nuoduarsanus NoBepXHOCTH.
7. KonmonaHo-XMMUYECKHE OCHOBBI (DI0TaIIUH.
8. IIpaBmiio Pebunnepa u npasuio [leckoBa-dasiHca.

Tema 5. DnexTpudeckre CBOMCTBA KOJIOUIHBIX CUCTEM.

1. DnekTpuuecKrue CBONCTBA KOJJIOUIHBIX CUCTEM. DIIEKTPOKHHETHUECKUE SIB-JICHUS: AIEeKTpodopes,
AIIEKTPOOCMOC, MOTEHIMAIBI CEIUMEHTAIIMN U TIPO-TEKaHMUS.

2. CTpoeHne TBOMHOTO IEKTPUUYECKOTO CJIOS Ha TpaHuIle paszena ¢as.
3. DneKTpOKUHETNYECKUI NOTeHIal. MeTobl €ro u3MEpeHHs.

4. Ypasuenue [ enbmromnsia-CMoinyXoBckoro. CTpoeHHe MULIEIIIBI.

5. IlpakTHueckoe NPUIOKEHHUE dIIEKTPOKUHETUYECKUX SABJICHUMN.

Tema 8. CycneHs3uu, sMyinbCHH, IIEHBI, a3PO30JIH, MTOITYKOJUIOUIBI.
. Peonornueckue cBOMCTBa IUCHIEPCHBIX CUCTEM.
. BH3KOCTL UCTUHHBIX U KOJIJIOUAHBIX paCTBOpOB.

1

2

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

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

. CtpykTypupoBaHue B AUCIepCHBIX cucTeMax. CTpyKTypHas BA3KOCTh. [lnma-cTuyHas BS3KOCTb.
VYpaBHenue bunrama. [Ipenen TekyuecTy, T€OpeTUUE-CKUNA U B TEXHUYECKUX MPOLIECCaXx.

Tema 9. Peonornyeckue cBoCTBa AUCIIEPCHBIX CUCTEM.
1. [IpuunHBI aHOMAJTBLHOM BS3KOCTH JUCIIEPCHBIX CUCTEM, Y (HEKTHUBHAS BSI3-KOCTh.
2. 3aBUCUMOCTD B3KOCTH OT KOHIICHTPALUU AUCHIEpCHON (a3bl. YpaBHEHHE DHHINTEIHA.

3. CTpyKTypHpOBaHHME B JUCTIEPCHBIX cucTemMax. CTpyKTypHas BI3KOCTh. [Lma-cTuuHast BI3KOCTb.
VYpaBHenue bunrama. [Ipenen TekyuecTr, T€OpeTHUUE-CKUNA U B TEXHUYECKUX MPOLIECCaXx.

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

Tema 1. [IpeameT KOIITOUAHON XUMUU
1.Yro sBseTcs nmpeaMeToM KOJUIOMAHON XUMHUN?
1) mucriepcHBIE CUCTEMBI;
2) NOBEPXHOCTHBIE SIBIICHUS;
3) ynbTpaaucCIiepCHbIE CUCTEMBI;
4) NOBEpXHOCTHBIE SIBJIICHUS U IUCIIEPCHBIE CUCTEMBI.
2.Y10 03HAYaET CIOBO «KOJUIa» B MEPEBOJIE C IPEYECKOr0?
1) pactBop;
2) ocalok;
3) kuieit;
4) cMech.
3.IloueMy NOBEpPXHOCTHBIE SIBIICHUS U AUCIIEPCHBIE CUCTEMBI U3yUYaIOTCsl B paMKaX OJHOW HayKu?
1) sIBJIICHUSI ¥ CUCTEMBI SIBIISTIOTCS (PU3HUUECKUMHU
2) SIBIEHUS W CUCTEMBI SBIISIOTCS XUMHUECKIUMHU
3) NOBEpXHOCTHBIE SABJIEHUSI OCOOCHHO CHIIBHO MPOSBIISAIOTCS B JUCTIEPCHBIX CH-CTEMaX
4. KeM npe/y10)k€HO Ha3BaHHUE KOJLIOU?
1) dymaHckuM;
2) I'pamowm;
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3) Jlenrmropowm;
4) OpelHITIXOM.
5.KakoB xapakTepHbIil IpU3HAK TUCTIEPCHOM (a3bl?
1) arperatHoe COCTOSIHUE;
2) CIUIOIIHOCTB;
3) nuckpeTHOCTD (pa3apoOJIEHHOCTB).
6.3 xakoil HayKH BBIJEIUCH KOJUIOUIHAS XUMUs?
1) pusnueckoit Xumuwu;
2) HeOpraHUUYECKON XUMUH;
3) opraHUYeCKON XHUMHH;
4) aHaIUTUYECKON XUMUH.
7.I1o xakomy MpHu3HaKy Ki1accuukanus KOJIOUIHBIX cucTeM 0003HauaeTcs Apo-
Ob10 U3 ABYyX OyKB?
1) mo uncny das;
2) 1o arperaTHOMY COCTOSIHHIO (a3;
3) o B3aumoeicTBUIO (a3 IPYT C APYTOM;
8.Ut0 sBIIsIeTCS MPUUMHONW HECUMMETPUYHOTO CUIIOBOTO TOJISI MOJIEKYT B TIOBEPXHOCTHOM Clioe?
1) TerioBO€ IBUYKEHHE MOJIEKYIT;
2) BIIEKTPOCTAaTUYECKOE OTTAJIKUBAHUE;
3) HECKOMITEHCUPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS CO CTOPOHBI pa3HbIX (ha3.
9.ITo kakoMy MPU3HAKY KJIACCUPHUIUPYIOT TUCTIEPCHBIE CUCTEMbI Ha THOPHIbHBIC U THO(OOHBIE?
1) mo cTeneHu AUCTIIEPCHOCTH;
2) 110 arperaTHOMY COCTOSIHUIO U TUCIIEPCUOHHOM CpEbl;
3) 1o B3aMMOJICHCTBUIO TUCTIEPCHOM (ha3bl U JUCTIEPCHOHHON CPEJIbI;
4) o B3aUMOJICHCTBUIO YaCTHUI] AUCTIEPCHON (ha3bl.
10.ITo xakoMy MPU3HAKY KIACCU(PUITUPYIOT TUCIIEPCHBIE CHCTEMBI Ha CBOOOTHO- U CBSI3HOIUCIICPCHBIC?
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.

Tema 2. MonekyIsipHO-KHHETHYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM
1.KakoB MexaHu3M OpOYHOBCKOTO JIBIDKEHUS YaCTHUI] IUCTIEPCHOM a3kl B TUC-TIEPCHOM cucTteme?
1) 9acTHIIBI CTATKUBAOTCS MEXY COOOW U MepeatoT UMITYIIEC B IIPOU3BOIIEHOM HAlpaBIICHHUH;
2) MOJIEKYIBI TUCTIEPCUOHHOMN CpeIbl IEPENAIOT UMITYIILC APYT APYTY;
3) YacTHIIBI IBMXKYTCS B TPABUTAIIHOHHOM IIOJIE;

4) Monexyibl AMCIIEPCUOHHOM Cpe/ibl CTAIKMBAIOTCS C YaCTULIAMHU U IIEPEAAIOT UM HUMIIYJIbC, B PE3YJIBTATE
4ero yacTUibl pasMepoM 1 — 100 HM cM IBHIKYTCSI XaOTH-UECKH.

2. Yro takoe monexymnspHas quddyzus?

1) TerioBO€ IBUYKEHHE MOJIEKYIT;

2) mepeHoCc MOJIEKYI MO/ IEUCTBUEM IpaJleHTa KOHIICHTPALIUH;

3) mporuecc BhIpaBHUBAaHUS U30TOMTHOTO COCTABA;

4) mepeHoc MOJIEKYI 3a CUET HAMIPABJICHHOTO MOTOKA AUCIIEPCUOHHOMN CpeIbl.

3. [Ipu kakoMm pazMepe TUCIEPCHBIX YacTUIl HAOII0IaeTCss MHTEHCUBHOE OPOYHOB-CKOE JIBH)KEHHUE?
1) 0,1 mm;

2) 0,01 mm;

3) 1000 mxmMm;

4) 1 MKM 1 MCHBIIIE.

4. Kakoe BusiHHE OKa3bIBA€T MOBBIIICHUE TEMIIEpaTyphl Ha Tipotiece Auddy3un?



1) yckopsier;

2) 3aMeIsIeT;

3) 3TO 3aBUCUT OT IPUPOBI AUCIIEPCHBIX YaCTUL;

4) HE BIUSCT.

5. Kakoe BrnusiHuE OKa3bIBaeT MOBBIIICHUE BI3KOCTH AUCIIEPCUOHHOM cpebl Ha npotiece quddy3uun?
1) ymensbIaer;

2) yCKOpSIET;

3)3TO 3aBHCUT OT MPUPOJIBI TUCTIEPCHBIX YACTHUIL;

4) He BIIUSET.

6. Uto xapakrepu3syeT 3akoH Duka?

1) cpeaHexBaipaTUUHOE CMELICHUE YACTHII;

2) pacnipeiesieHUe HOHOB B IBOMHOM 3JIEKTPHUUECKOM CJIO€ Ha TpaHulle paszena das;
3) ocaxkJieHuE YaCTHI] TUCTIEPCHON (a3bl B TPaBUTAIIMOHHOM TIOJIE;
4) HUYETO U3 MEePEUYHCICHHOTO.

7.Y91o xapakrepusyeT ypaBHeHUe DHHIITEHHA-CMOIIyXOBCKOTO?

1) cpenHekBagpaTUYHOE CMEIIEHNE YaCTHIL;

2) pacnpezeneHre YacTUIl JUCTIEPCHOH (a3bl Mo BBICOTE;

3) ocaxkJieHue YacTHI] TUCIIEPCHON (a3bl B rPaBUTALIMOHHOM IOJIE;
4) HUYero U3 NEepPEYNCIEHHOTO.

8.UTo xapakrepu3yeT rurncoOMETPUIECKUI 3aKOH?

1) cpeaHexBaipaTUUHOE CMELICHUE YACTHII;

2) pacripenenieHne YacTHI] IUCTIEPCHOM (ha3bl 10 BHICOTE;

3) ocaxkJieHuE YaCTHI] TUCTIEPCHON (a3bl B TPaBUTAIIMOHHOM TIOJIE;
4) HUYETO U3 MEePEUYHCICHHOTO.

9. Hcnonp3ys Kakoe ypaBHEHHUE MOJKHO PAaCCUMTATh PalnyC YaCTHUIIBI IUCTIEPCHON (a3bl, HCcCIemys
CEIMMEHTALIMIO JUCIIEPCHBIX CUCTEM B IPAaBUTALIMOHHOM H0JIE?

1) DitHmTeiina;

2) Ctokca;

3) runcoMeTpuYEeCKuil 3aKO0H;

4) Bant-T'odda.

10. ITo xakumM hopMynaM MOKHO pacCYMTaTh paJnyC YacTUIIbI AUCTIEpCHON (a3bl, uccnenys auddysuto B
KOJUIOUAHBIX cucTteMax?

1) DitHmTeiina;

2) Ctokca;

3) runcomMeTpudeCKuil 3aKO0H;

4) Bant-T'odda.

Tema 4. AncopOIIMOHHBIC CJIOW U UX BIMSHUE HA CBOMCTBA AUCTICPCHBIX CHCTEM
1.Kakue BemecTBa OTHOCATCS K TIOBEPXHOCTHO HEAKTUBHBIM B BOIHBIX pacTBOpax?
1) conmu opraHUYecKUX KUCIOT;

2) OpraHMuYeCcKue KUCIIOTHI;

3) crupTHI,

4) 3I1EKTPOIUTHI.

2. Yto Takoe MOBEPXHOCTHASI AKTUBHOCThH?

1) cnocoOHOCTh CHMYKATh TOBEPXHOCTHOE HATSKCHUE;

2) c1OCOOHOCTH MOBBIMIATH TOBEPXHOCTHOE HATSHKCHHE;

3) HUYETO U3 NEPEYUCIIEHHOTO.

3. Kak BiusieT MOBBIILICHHE TEMIIEPATYPhl HAa MOBEPXHOCTHOE HATsKEHUE?
1) yBennuuBaer;
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2) yMEHBILIAET;
3) HE U3MEHSIET.
4. Kakoe BeIecTBO Jy4lle afcopOupyercs Ha MOBEPXHOCTH BOIHBIN pacTBOp-ra3?
1) BaslepuaHoBasi KHCIIOTA;
2) IpONMOHOBAsk KUCIIOTA;
3) MacisiHas KUCIIOTa;
4) yKcycHasi KUCIIOTa.

5. Kak Ha3bIBaIOTCS BEIIECTBA, IIPHU YBEIMUEHUU KOHIEHTPALUKU KOTOPBIX B BOJE HAOMIOAAIOTCS
YMEHbIIIEHNE TOBEPXHOCTHOTO HATSKEHUS U POCT aicopOruu?

1) NOBEPXHOCTHO-aKTUBHBIE;
2) NOBEPXHOCTHO UHAKTHBHBIE;
3) HAYEro U3 MEePEUYUCICHHOTO.

6. Kak Ha3pIBaroTCs BeIeCTBa, IPH YBEIMYCHUU KOHIIGHTPALMU KOTOPBIX B BOJIE HAOIIOJAIOTCS POCT
MOBEPXHOCTHOTO HATSHKEHUS M YMEHBLICHUE aicopounu?

1) NOBEpXHOCTHO-AKTUBHBIE;

2) NOBEPXHOCTHO HEAKTHBHBIE;

3) HUYETO U3 NEPEYUCIIEHHOTO.

7.Kakum ypaBHEHHEM OMUCHIBAETCS M30TEPMa MOHOMOJIEKYIISIPHOMN aacopOIuu?
1) 'u6G6ca;

2) IlIumkoBCKoOTO;

3) Opeitnnxa;

4) Jlenrmropa.

8. KakoBo 3HaueHue KpaeBoro yria Ipy NOJIHOM CMauyuBaHUU?

1) paBen 0 rpagycos;

2) 6onbuie 0 rpamgycos;

3) 6ombmie 0, Ho MeHbIIe 90 TpaTyCoB;

4) 6ombire 90 rpagycos.

3. Kakas kucnora OyzeT jyuiie aacopOupoBaThCs Ha AKTUBUPOBAHHOM YIJIE U3 BOAHOTO pacTBopa?
1) yxcycHas;

2) MpONMOHOBAS;

3) MacnsiHas;

4) cTrepuHOBAsI.

9. Kak u3mensercst BennunHa GU3NUECKOr aJcopOIMU PU TOHKEHUH TEMIIepa-Typhl?
1) yBenuumuBaeTcs;

2) yMEHbIIAETCH;

3) He U3MEHSETCHI.

10. KakoBo ycinoBHe caMOIIPOM3BOJIBHOIO CMAYMBaHUsI (pacTeKaHus)?

1) pabora aare3uu paBHa paboTe KOTE3HH;

2) pabora aare3uu pasHa 0;

3) pabora aare3uun OoJbIIE pabOTHl KOTE3UH;

4) pabota aare3un MeHble paboThl KOTE3UH.

Tema 5. DnexkTpudeckre CBOMCTBA KOJIOUIHBIX CUCTEM.
1. Uto Takoe snexkrpodope3?
1) Teuenue xuaKoCcTH B Kanuiuisgpe nox aeiicrsuem JC;
2) BosaukHoBeHne DJIC mpu ocelaHny YacTHIL;
3) aBWKeHUE qUCHIEPCHBIX YacTull noA nericrsuem J/C;
4) posaukHoBeHHe DJIC 1Ipu TEUSHUHN KUIKOCTH Yepe3 Kammusip.
2. Kaxkoe siBieHHE Ha3bIBAIOT JIEKTPOOCMOCOM?



1) Teuenue xuaKoCcTH B Kanuiuisgpe nox aeiicrsuem JC;

2) BosaukHoBeHue DJIC mpu ocelaHny YacTHIL;

3) aBUKeHUE qUCHEpCHBIX yacTull oA nericrsuem J/1C;

4) posaukHoBeHHe DJIC mIpu TEUEHUHN KUIKOCTH Yepe3 Kamuusip.

3. Kakue noHsbI SABJISIOTCS TPOTUBOMOHAMU TSI MUIIEILT 30J1s1 TUOKCUIA KPEMHUS?

1) cunckar-uos,;

2) TUAPOKCHU/I-UOH;

3) KaTHOH BOOPOIA.

4. Yto Takoe MOTEHLIUAJ TEUCHHUS?

1) TedeHue )KUIKOCTH B Kammwusipe mox nevicrsuem J1C;

2) Bo3nukHoBeHue JJIC npu ocelaHuy YacTHll;

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

4) BoznukHoBenue JJIC mpu TeUEHUHU KUIKOCTH Yepe3 Karmumusip.

.5. Kakoii 3apsii uMeeT KOJUIOWaHasl yacTuiia?

1) OmIHOMMEHHBII ¢ TPOTUBOMOHAMY;

2) OMHOMMEHHBIH C MOTEHLUAJIONPEAESIONIMIMI HOHAMM;

3) aneKTpoHENUTpabHa.

6. UTo Ha3bIBAIOT TPAHUIEH CKOIbKEHUA?

1) rpanuily Mexty aacopOIMOHHBIM U TU(P(PY3UMOHHBIM CIOSIMH TPOTHBOMOHOB;

2) rpaHuILy, 1o KOTOpoi mporcxoaut paspsiB JIDC npu TEMI0BOM IBHKEHUH Ya-CTHII;
3) rpanuily, 0 KOTOpOil mpoucxoauT pas3pbiB JJIC mpyu HaJOKEHUH BHELTHETO ANEKTPUYECKOTO TOJIS;
4) rpanuity pasnena ¢as.

7. Kak pacrnionararorcs IpOTUBOMOHBI B IPOCTPAHCTBE B COOTBETCTBUHU ¢ Teopuei ['yu-Uenmena?

1) paccesiHBI B TPOCTPAHCTBE HA HEKOTOPOM PACCTOSTHUU OT I'PaHMIIBI paszena (a3, oopasys
muhy3MOHHBIHN CIIOH;

2) pacroIoKeHbI BOJIM3HM TPaHUIIbI paznena a3, 00pa3ys MI0CKUA KOHACHCATOP.

3) yacTb NPOTHBOMOHOB PACIIONIOKEHA BOJIM3H I'paHUIIbI paszaena (a3, o0pasyst aacopOIHOHHBIN CIIOH,
YacTh paccesiHa B MPOCTPAHCTBE, 00pa3yst AUPPy3UOHHBINA CIIOH TPOTUBOMOHOB.

8. Kakoii u3 noHoB o6anaer HanbounbIiei cnocobHocThIo cxxuMarh JIIC B 3051€ TUOKUIAa MapraHIia,
CTaOUITU3MPOBAHHOM MEPMAHTAHATOM Kalvsi?

1) cynbgar-uoHsr;

2) XJIOpUI-UOHBI;

3) xatuoHsl Gapus;

4) KaTUOHBI KaJIHsI.

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

1) paccesiHBI B TPOCTPAHCTBE HA HEKOTOPOM PACCTOSTHUHM OT I'PaHMIIBI paszena (a3, oopasys
muhy3MOHHBIHN CIIOH;

2) pacroIoKeHbI BOJIM3HM TPaHUIIbI paznena a3, 00pa3ys MI0CKUA KOHACHCATOP.

3) yacTb IPOTHBOMOHOB PACIIONIOKEHA BOJIM3H I'paHUIIbI paszaena (a3, o0pasyst aacopOIHOHHBIN CIIOH,
4acTh paccesiHa B MPOCTPAHCTBE, 00pa3yst U Py3UOHHBINA CII0H TPOTUBOMOHOB.

10. Kak n3aMeHsieTcsi IoJI0’KEHUE TPAHUILIBI CKOJIbKEHUS ITPU YBEJIIMUEHUN HAIPSKEHHOCTH BHEIITHETO
ANEKTPUYECKOTO MOJIs?

1) rpaHMIIa CKOJTBXKEHUS YIAISAETCsl OT TPAHUIIBI pasaena ¢as;
2) rpaHuIla CKOJIBKEHUS IPUOIIKAeTCs K TpaHMIle pasnena ¢as;
3) rpaHuIa CKOJIBKEHUS HE CMEIIAETCS.

Tema 6. YcTOMUMBOCTB M KOATyJIsLUs KOJUIOMIHBIX CUCTEM.
1. Kakyto cuctemMy Ha3bIBalOT arperaTuBHO YCTOWYHBOM?
1) cuctemy, B KOTOPOH 4acTULIBI HE OCEAAIOT;
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2) cucremy, B KOTOPO MpeoO1afatoT CUIIbl IPUTSKECHUS;

3) cucreMy, B KOTOpOH HE IPOUCXOAUT CIUTIAHNE YACTHII;

4) cuctemy, B KOTOPOH C TEUEHUEM BPEMEHU U3MEHSAETCS IUCIIEPCHOCTb.

2. Yrto Takoe mopor Koaryyisinuu?

1) KOHIIEHTpanus IEKTPOIUTA, IPU KOTOPOH KOAryJIsiliys 305151 IPOUCXOIHUT OBICTPO;

2) KOHIIEHTPAITUS AIEKTPOIUTA, P KOTOpPOoi Hanbosee 3(h(heKTUBHBIE CTOIKHO-BEHHUS YaCTHUI] IPUBOJIAT K
CIIMTIAHHIO;

3) HanMCHbBIIasd KOHICHTPAHA SJICKTPOJIUTA, 1OCTATOUHAA JJIA KOAryIsalun 30J14;

4) KOHLIEHTpALMs JEKTPOJINTA, BBIIIE KOTOPOU BBEIEHUE JIEKTPOJINTA HE BIUAET HA CKOPOCTh KOATYIISILIUU
30JI4.

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

1) cuctemy, B KOTOpOW YaCTHIIHI MPAKTUUECKU HE OCEIAOT;

2) cucremy, B KOTOPO MpeoOIafatoT CUIIbl IPUTSKCHHUS;

3) cucreMy, B KOTOpOH HE IPOUCXOAUT CIUTIAHUE YACTHII;

4) cuctemy, B KOTOPOH C TEUEHUEM BPEMEHU U3MEHSAETCS IUCIIEPCHOCTb.
4. KakxoBa npaBwmiibHasi opmynupoBka npasuia lynasie-Iapan?

1) mopor KoaryJsiu# 305 AIEKTPOIUTOM U3MEHSAETCS] 00paTHO MPONOPIIMOHAB-HO IECTON CTENECHH €ro
BaJICHTHOCTH;

2) mOpOT KOATYIISALIUY 30151 AJIEKTPOIUTOM U3MEHSAETCS 0OPAaTHO MPOMOPIIMOHAIb-HO YETBEPTON CTETIEHU
€ro BaJICHTHOCTH;

3) nopor Koaryssiiuy 30J1s MEKTPOIUTOM U3MEHAETCS NPAMO IPONOPLUOHAIBHO HIECTON CTENIEHH €r0
BAJICHTHOCTH;

4) mopor KOAryJSALUH 305151 IEKTPOIUTOM U3MEHSAETCS 0OPaTHO MPOIOPIIMOHANb-HO IIECTON CTETIEH!
BaJICHTHOCTHU IIPOTUBOUOHA.

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

1) crmocoOHOCTHIO OTHOTO M3 HOHOB 3JICKTPOJIUTA aIcCOPOUPOBATHCS Ha TpaHuIle pas3zaena (as;

2) ¢dopmupoBaHUEM aCOPOIIMOHHO-COIBBATHOTO Oapbepa;

3) pacmmpenuem J[OC.

6. Kakoe 13 npuBeIeHHBIX ONpeIeIeHUI MOHATHS «OBICTpast KOATYISIHSD Tpa-BHIBLHO?

1) Koarynsmus, CKOPOCTh KOTOPOI BEJIHMKA;

2) xoaryJsius, Ipy KoTopoit Haubosee 3¢hhekTuBHBIE COyIapeHUs YaCTUL IPU-BOAAT K CIMIAHUIO;
3) CKOpPOCTb 3TOTO BUJA KOATYJSAILUU 3aBUCUT OT KOHLEHTPALIUU AJIEKTPOJIUTA;

4) xoaryasius, Ipyu KOTOPOH KaXK0€ CTOJKHOBEHHUE YaCTHII IPUBOIUT K CIIHUIA-HHIO.

7. Kakoli anekTponuT OyaeT UMEeTh HAMMEHBIITUI TTOPOT KOATYJISIIIMH JIJIs1 30151 TUIPOKCH/Ia alTFOMHHMS,
CTaOUITU3UPOBAHHOTO XJIOPHUIOM ATFOMUHUSA?

1) xnopuz Kanus;

2) XJOpUJ KanabIus;

3) 6pomun O6apus;

4) loau KaJusl.

8. IIpu KakuX yCIoBUSIX MPOUCXOIUT XUMUUYECKasl MENTU3aus?

1) pacumpsiercst J19C;

2) obpa3yeTcst aicopOIMOHHO-COBLBATHBIN Oapbep;

3) oOpazyercs BemecTBO, AUCCOLUALIIS KOTOPOTO criocoOcTByeT hopmuposanuio J[IC Ha rpanuie pasaena
bas.

9. Kakoe U3 mpuBEACHHBIX ONPECIICHNI OHATUS «MEIJICHHASI KOAryJSIUs MPa-BUILHO?

1) Koarynsmus, CKOpOCTh KOTOPOH Maja;

2) Koarymsus, Mpu KoTopoi Hanbosee F3pGEeKTUBHBIE COyIapEHUS YaCTHII TPU-BOAST K CIUTIAHHIO;
3) CKOpPOCTbH 3TOTO BUJA KOATYJSLUHU 3aBUCUT OT KOHLEHTPALIUU AJIEKTPOJIUTA;

4) Koarymsus, Mpu KOTOPOH KaxkI0€ CTOJIKHOBEHUE YaCTHUIl IPUBOAUT K CITHITA-HUIO.



10. ITpu uccnenoBaHUM KHHETUKU KOATYISIIUH 30JI51 SJICKTPOIUTAMU HaIEHO, YTO TOPOT OBICTPOi
KOAryJIsIUK PE3KO Ma/laeT C MOBBIIICHHNEM BaJIEHTHOCTH aHWOHA. [[J1g Kakoro U3 nepeyrcaeHHbIX 30716
TaKoM BapuaHT BO3MOXKEH?

1) 30716 THAPOKCHAA XPOMA, CTAOMITN3ATOP XJIOPHT XpOMa;
2) 301b XJ10pUaa cepedpa, CTabMIN3aTOP XJIOPHU/ KaTbLIUS;
3) 3071b TMOKCH1a KPEMHHS.

11. Yro Takoe Koarynupyomas cnocoOHOCTh?

1) mopor KoaryJssiuu;

2) BenM4YMHA, 0OpaTHAs IOPOTY KOAryJsIsIHu;

3) 3apsia MOHA, BBI3BIBAIOIIETO KOATYJISIINIO 30151

12. KT0 npeasiokui 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 KOATYJISIINH ?
1) oT npupoBl TUCTIEPCHBIX YACTHIL;

2) oT pa3Mepa JUCIEPCHBIX YaCTHIL;

3) OT BA3KOCTH M TEMIIEpPATypPbl CUCTEMBI;

4) HUYETO U3 MEePEUYHCICHHOTO.

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

2) sHTponuiiHas;

3) aneKTpocTaTudecKas;

4) ancopOUMOHHO-COBBATHAS.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

Tunossie Bonpocekl 3k3amena (OIIK-1)
. [Ipenmer, 3aga4u, OCHOBHbBIE TIOHATHUS, CBS3b KOJUIOMAHON XUMUHU C APYTUMU HAyKaMH.
. Kimaccugukanus qucrepcHbIX CHCTEM.
. MonekynsapHO-KHHETUYECKHE CBOMCTBA TUCTIEPCHBIX CHCTEM.
. YHI/IBepCEUIBHOCTI: MOJICKYJIAPHO-KMHCTUYCCKUX CBOMCTB UCTHUHHBIX pPacTBOPOB U AUC-TICPCHBIX CUCTCM.
. OcMmoTryeckue SIBJICHHS B KOJJIOUTHBIX pacTBOPax.

1
2
3
4
5
6. luddy3ust B KOIJIOUTHBIX CHCTeMax. YpaBHEHHE DUHINITEHHA.
7. Teopust GpPOYHOBCKOTO ABMKEHUS 10 DUHINTEHHY-CMOITYyXOBCKOMY.

8. CenuMeHTalys B AUCHEPCHBIX cucTemMax. CeMMEeHTAallMOHHBIN aHAIU3.
9. CenuMeHTalMOHHOE PABHOBECHE.

1

0. AFpGFaTI/IBHaSI U CCAUMCHTAlLITMOHHAaA YCTOﬁqHBOCTL AUCTICPCHBIX CUCTCM.

TunoBble 3axanus Ajs s3xk3amena (OIIK-1)
1.IlpunsiB, uTo B 30J€ cepelOpa Kakaas 4YacTHIla TPEICTaBIseT cOOOU KyO ¢ mmuHOM pedpa 1= 4-10-8m,
OTIPEIEITUTE, CKOJIBKO KOJIJIOMTHBIX YACTHUIT MOXKET MOIyIuThCs U3 1-10-4kr cepebpa. Beruncoure
CYMMAapHYIO [TOBEPXHOCTh MOJYUYEHHBIX YaCTHUI] U pacCUMTalTe MOBEPXHOCTh OAHOrO KyOmka cepedpa
¢ maccoir 1-10-4kr. IlnmotHocTs cepebpa paBHa 10,5-103kr/m3.

2.301p PTYTH COCTOUT U3 IIapukoB auamerpoMm 1-10-8m. Yemy paBHa cymmapHas MOBEPXHOCTh YaCTHIL
305151, oOpasyronuxcs u3 1 v pryru? [ImotHOCTH pTyTH paBHa 13,56-103k1/M3.

3.BeruncnuTe ynenbHYI0 MOBEPXHOCTh THAPO30JS Cyiabduma Mplbsika 32SAs, cpeaHUi TMaMeTp YacTHIl
KoTtoporo paseH 1,2-10-7m, a mmoTHOCTH paBHa 3,43 103kr/M3. OTBeT AaiiTe B M-1u B M2/KT.



4.Boruncnure koddduument pactexanus ans ximopodopma mpu 20°C. IloBepXHOCTHOE HaTsSKEHUE
BOJBI, XJIopodopMa H Mex(pazHoe HaTsKeHHe cooTBeTCTBeHHO paBHbl: 0,0728, 0,0273 u 0,0277Ix/Mm2.
Byner nu x10podopm pacTekaTbCs 10 MOBEPXHOCTH BOJbI?

5.0npenenuTenoBepXHOCTHOE HATsOKeHNE BogHOTO pacTBopa NaCl, eciim mocie B30anThIBAaHUS €r0 C
oenzonom MexdazHoe HarspkeHue coctapisieT 0,0454/x/m2. TloBepxHOCTHOE HATsHKEHHE OCH30J1a Ha
rpanuiie ¢ Bo3ayxom coctarisieT 0,0288Jx/m2.

6. Beruncnute nocrossHHyto B ypaBHenus lnmkosckoro 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.Boruncnute mo ypaBHeHHIO JIPHTMIOpa BEeNWYHMHY aJcOpOLUU HM30-aMHJIOBOTO CHHUpPTa MpU
koHIeHTparuu 0,2 MOJB/1 Ha TpaHMIE pasiesa BOIHBIM pacTBOp—Bo3ayX mnpu 292 K mo 3HadeHUsIM
KoHCTaHT: A=42, ['0=8,7-10-6M01B/M2

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIlIK-1 JleMOHCTpHUpYEeT BBICOKUM ypOBEHb 3HAHWH pa3/iesioB KOJUIOMIHON
xumuH. OTBET MOCTPOEH JIOTMYHO, MarepHhall M3Jaraercs 4eTKo,
SICHO, XOPOILIUM SI3BIKOM, apryMeHTHpoBaHHO. Ha Bompochl oTBeyaeT
KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, MO CYIIECTBY. TBOpUecKH
MOJIXOIUT K PELICHHIO 3a7ay.

COTITHYHOY
(85 - 100 6ammoB)

OIIK-1 JIeMOHCTpHUPYET BHICOKHUH YPOBEHb MOHUMAHUS (PYHIaMEHTAIbHHBIX
«XOPOIIIO» pa3enaoB 3HAHMM KOJUIOMIHOM XUMHH. Bompocbl He BBI3BIBAIOT
(70 - 84 6amoB) CYIIECTBEHHBIX 3aTpyIHEHUN.OTBET MOCTPOEH JIOTUYHO, MaTepHal

H3J1aracTcAa XOpOIIUM A3BbIKOM.

OIlIK-1 JleMOHCTpUpYeT  HE  JOCTAaTOYHBIA  YPOBEHb  IOHHWMAaHUS
(byHIaMEHTAJIbHBIX pa3/IeioB  KOJJIOMWAHOW XHMHUHU. HeyBepeHHO
OIpeACISIeT MK TUCIUTUTHHAPHBIC CBSI3H.
OTBeT HE Bcerma JIOTMYHO BBICTPOCH, BOMPOCHI, 3aTaBaeMbIe
MperoiaBaTeieM, BbI3bIBAIOT 3aTPYyIHCHHS.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIlIK-1 JleMoHCTpHUpYyeT cnaOblii ypOBeHb MOHUMAaHHUA (YHIaMEHTAIBHBIX
paszenon KOJLJIOUTHOH XUMHUHU. He MOXET BBISIBUTH
MEXIUCUUIUIMHAPHBIE  CBsi3W.  HempaBuibHO ~ OTBewaeT  Ha
MOCTaBJICHHbIE BOIIPOCHI WJIU 3aTPYIHSIETCS C OTBETOM.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueid mporpammbl nuctuiumHbl (PITJ]), xotopas ompexdenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue ITUCIHUIUIMHBL, TMPOTrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.



5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

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

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld 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.



