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1. Crpykrypa n 0011asi TPY10€MKOCTb JHCHHUIINHBI
OO1ast TPYA0EMKOCTh AUCIUILIHHBI COCTaBIIsAET 4 3aueTHble eauHuibl (144 yaca).

Ounas dhopma o0ydeHUs 3aounas popma oOydeHUs
Kypc 3 -
Cemectp 6 -
Jlextun 16 gacoB -
[IpakTrdaeckue (CeMUHAPCKUE) 3aHATHS 16 gacoB -
JlaGopaTopHbie 3aHATHS 16 gacoB -
Koncyapranuun - -
WToro aytuTOpHBIX 3aHATUI 48 yacoB -
CamocrosTenbHas paborta 69 gacos -
Kypcosas pabora - -
dopMa KOHTPOJIA
JK3aMEH Dx3amMeH, 27 4acoB -
3a4yer - -
O011ee KOTMIECTBO YacOB 144 gaca -
3aounas popma oOydeHUs
Kypc 3 -

2. lenun ocBOeHHS TUCIIUIITUHBI

B cootBerctBUM ¢ ®DepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM IO
HanpaBJICHUIO TOAroToBKU (crmenuanbHocTH) 44.03.05 Tlemarormveckoe oOpasoBaHue (C JIBYMs
npoduIsMU MOATOTOBKH), U YPOBHIO BBICIIET0 00pa3oBaHusl OakalaBpuaT, YTBEPKACHHOMY MPHUKA30M
Munobprayku Poccum ot 09.02.2016 1. Ne 91, menp msydenuss kypca «KomutommaHO-aHuCIiepcHBIC
COCTOSIHUS B IPUPOZE» — JaTh CTYACHTY 3HAHUS OCHOB KOJUIOMIHO-AUCIIEPCHOTO COCTOSIHUS BEIIECTBa,
CBOMCTB OCHOBHBIX IUCHEPCHBIX CHUCTEM (30JICH, Telieid, CTyIHEU, a’dpo30Jiel, CyCIIeH3UN, IMYIIbCHH,
MOPOIIIKOB), KOTOPBIE CIIY)XaT MOJArOTOBKE CTyAEHTa K Oyayinei npodeccnoHalbHON AesITeNbHOCTH B
001acTsX: HAyYHO-UCCIICIOBATECIILCKON, TEXHOJIOTHICCKON 1 TIEIarOTHICCKOM.

OcHoBHasl 1e/Ib M3y4YeHUS! TUCHUILIMHBI «KOJTONIHO-AUCTIEPCHBIE COCTOSHUSL B MPUPOIE» —
IMOJIYYCHHUE CTYACHTAMU H€O6XOIII/IMI>IX TCOPCTUUICCKHX 3HAaHUU U IMMPAKTUYCCKUX HABBIKOB O MCTOJaxX
CUHTE3a, MOAU(PHUKAIIUHU, UCCIETIOBAHUIO (DU3HKO-XUMUYECKHX CBOMCTB U CTPYKTYPHI MTOJTMMEPOB.

3agaum QTUCHMIIMHBI:

- TMOKa3aTb M OOBSCHUTH CHEUU(HUKY KOJJIOUIHOTO COCTOSIHHSI BEIIECTBA; OCOOEHHOCTEU
MMOBEPXHOCTHBIX SIBJICHUN JJI1 9TUX CUCTEM,

- O3HAKOMHUTH CTYJICHTOB C MOJEISMHU WU TIOAXOJAaMH, MPUHSATHIMH IJISi OMHCAHHS AUCIEPCHBIX
CHCTEM;

- 0003HAYNTh COBpPEMEHHbIE TEHJICHIIMA B PAa3BUTUU TEOPETUYECKUX MPECTABICHHMA, HOBBIX
METOJIOB TIOJTYICHUS U HCCIICOBAHUS KOJUIOUHO-MCTICPCHBIX CHCTEM.

3. Mecto aucuuminnsl B crpykrype OITIOIT

bnok 1, Bapuarusnas yacts, 51.B.JIB.19.01.

Hucuunnuna «KoimonaHo-qucnepcHble COCTOSIHUS B MIPUPOJIE» OTHOCUTCS K JTUCHUUILIMHAM I10
BBIOOPY Tkia b1.B.JIB.19, moarorosku Gakanapa 44.03.05 Iegarornyeckoe oOpazoBanue (C IByMs
npounssMu TOATOTOBKHM), mpodumu Xumus, buonorws. [ns u3ydeHHs NUCHUIUIMHBI HEOOXOIMMBI
3HaHWS, YMEHUS W KOMIICTCHIIMH, TOJYyYeHHBIE OOydJaromuMucs B OakallaBpuare, B pe3yibTaTe
ocBocHMs aucHUILINHBI «Opranuueckas xumus» (OK-3; ITK-11). Takxke BO3MOXKHA OTMOpa Ha KypChI
«Heoprannueckas xumust» (OK-3; [IK-11)., «Ananutndeckas xumus» (OK-3; TTK-11)., «Dusnueckast u
koswtonaHas xumus» (OK-3; TTK-11), «®usuka» (I1IK-1; [1K-4).

KonnoumHo-nucmnepcHble  COCTOSIHUSI B TMPUPOJIE — HaydHas JUCHUILIMHA 00 0coboM
KOJUJIOUJTHOM COCTOSIHMM BELIECTB, MOBEPXHOCTHBIX M 3JIEKTPOKMHETHUYECKUX SIBICHUSX, arperaTUBHOMN
Y CEIMMEHTAlMOHHOW YCTOMYMBOCTH CUCTEM B IIPUPOJIE.



Kypc nomkeH T103HaKOMUTh CTYAE€HTa C BHYTPEHHEH JIOTUKOM XWMHYECKOM HayKw,
(aKkTUYECKUM MaTepUaJOM II0 XUMHM IIOBEPXHOCTHBIX SIBJICHUH, IMCIEPCHBIX CUCTEM, METOMaX
cuHTe3a ruAPo(OOHBIX 301 U TEHJICHIUAMHU B U3MEHEHUH CBOMCTB TEPMOJMHAMUYECKUX CHCTEM MPU
U3MEHEHHH MX IIapaMeTpoB, YCIOBUH BO3MOXKHOCTH IPOTEKAaHUS XMMHYECKUX InpoueccoB. CTyaeHT
JOJDKEH OCBOMTH OCHOBHBIE 3aKOHOMEPHOCTH, OIPEIENIAOIIME CBOMCTBA CHUCTEM, U Ha 3TOM OCHOBE
U3Yy4UTh (PAKTUYECKHI MaTepual 10 XMMHUU MOBEPXHOCTHBIX SIBJICHUH, MOJIEKYJISIPHO-KUHETUYECKUM U
ONTUYECKUM CBOMCTBAM JUCHEPCHBIX cuCTeM. MmeHHO mnostomy Kypc «KoOJUIOMIHO-IMCIIEPCHBIE
COCTOSIHUSL B IPHUPOJIE» BKIKOYAET OOLIMPHOE TEOPETUYECKOE BBEJCHHE, B KOTOPOM B IIEPBOM
NpUOIMKEHUN PAcCMaTPUBAIOTCS OCHOBHBIE COBPEMEHHBIE OOIIEXMMUYECKHE BO33PEHUS, TEOPUH,
3aKOHBI.

Jlnis ocBOeHHMs AaHHOM yueOHO# quctmiuinabl (Y /) cTyaeHT JoKeH BIageTh

- CHOCOOHOCTBIO HCIOJb30BATh E€CTECTBEHHOHAY4YHbIE M MaTeMAaTUYECKUE 3HaHUS I
OpPHEHTHPOBAHHS B COBpEMEHHOM HH(popManmoHHoM mpoctpancTse (OK-3);

- CHOCOOHOCTBIO HCHOJB30BaTh IMPUEMbl OKa3aHUS IE€PBOM IOMOIIM, METOJbl 3aIIUTHl B
yCIIOBUSIX upe3Bbluaiinbix cutyarmii (OK-9);

- TOTOBHOCTBIO K 00ECIICUCHHIO OXPaHbI )KU3HHU | 3/10pOBbst oOyuaroruxcs (OITK-6);

- TOTOBHOCTBIO PEAIM30BBIBATH 00pa3oBaTelbHbIE IMPOrpaMMbl IO Yy4eOHBIM HpeaMeTaM B
COOTBETCTBUH C TPeOOBaHUSIMHU 00pa3oBaTesbHbIX ctangapTos ([TIK-1);

- CHOCOOHOCTBIO HCIOJIB30BaTh BO3MOXKHOCTU O0pa3oBaTEeIbHOM Cpeabl Ul JOCTHXKEHUS
JMYHOCTHBIX, METANpPEIMETHBIX W TPEJAMETHBIX pPe3yJbTaTOB OOYYECHHST M OOECHeueHHUs] KauecTBa
y4eOHO-BOCIIUTATENILHOTO TPOLIECCa CPECTBAMU MPEToaBacMbIX yueOHbIX mpeameros (ITIK-4).

s ocBoeHus qaHHOW yueOHOU aucuuiinHb (Y /) cTyaeHT AomkeH

3namo:

- OCHOBbl XMMMUYECKOH HAyKHM Kak 00JIACTU COBPEMEHHOIO €CTECTBO3HAHUS, XUMHUYECKHUX
IIPEBPALCHUN ITOJIMMEPHBIX BEIECTB KAK OCHOBBI MHOTUX SIBJICHUI )KMBOW U HE)KUBOU IIPUPOJIBL;

-OCHOBHBIC TIOHATUS M METOJbl MAaTEMAaTHYECKOrO aHaiu3a, Teopuu auddepeHInaIbHbIX
YpaBHEHUH;

- 3aKkoHbl HbIOTOHA M 3aKOHBI COXPAaHEHWS, 3JIEMEHTBl MEXAHWKU KUAKOCTEH, 3aKOHBI
TEPMOJUHAMUKY;

Ymemo:

- pemaTb THUIIOBBIE 3aJayd, CBS3aHHbIE C OCHOBHBIMU pa3jienaMu (U3HMKH, HUCIOJIb30BaTh
(bu3YeCcKre 3aKOHBI;

- BBINOJHATH OCHOBHBIE XUMHUYECKHE ONEpalud, ONPENENATh TEPMOJANHAMUYECKUE
XapaKTEPUCTUKA XHMHMYECKUX pPEaKUUA M PABHOBECHBIE KOHIICHTPALlMM BEIECTB, HCIOJb30BaTh
OCHOBHBIE XMMHYECKHE 3aKOHbI, TEPMOAMNHAMMUYECKHUE CIIPABOYHBIE MJAHHBIE W KOJUYECTBEHHBIC
COOTHOIIEHHUS] OPraHNYECKON U HEOPraHNYECKON XUMMUH;

- OLIEHMBaTh NPABUWIBHOCTH BBIOJHEHHUS Y4eOHOW 3ajadyM, COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHus;

- HUCMOJb30BaTh HMH(OPMAIIMIOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH, AKTHUBHO IOJIb30BAThHCS
CJIOBAPSMH U IPYTUMH ITOMCKOBBIMU CHCTEMAaMHU;

Bnaoemsy:

- MeTOJAaMM TMpOBEACHMUS (UINYECKUX M3MEPEHUH, MeToJaMU KOPPEKTHOH  OLIEHKH
MOTPENIHOCTEN IPU MPOBEACHUN (PU3NIECKOTO SKCIIEPUMEHTA;

- TEOPETUYECKHMMHM METOJAMM ONHMCAHUS CBOWCTB NPOCTBIX M  CJIOXHBIX BELIECTB,
HKCHEPUMEHTATBHBIMA METOAAMU OIpeIeNICHUs] PU3UKO-XMMUYECKHX CBOMCTB JUCIIEPCHBIX CHCTEM.

4. TpeOGoBaHus K pe3y/ibTATaAM OCBOEHUS AMCUMIIMHBI (KOMIIETeHIIMU 00y4aloLerocs,

(popMupyembie B pe3yabTaTe OCBOCHHUA THCHUIIIHHBI (MOXYJIsT)



N3yuenue

Kypca

«KomnonaHo-aucnepcHbie

COCTOsIHHUA B

(dbopMHpOBaHUE y CTYIEHTA CIEAYIOIUX KOMIIETEHIINH:

IIPUPOZE»  IPEAINONAraeT

MK-1 TOTOBHOCTBIO PEAJM30BHIBATh 00pa30BaTENbHBIE MPOTPAMMbI 1O Y4E€OHBIM IpEIMETaM B
COOTBETCTBHUH C TpeOOBaHUSIMU 00pa30BaTEIbHBIX CTAHIAPTOB
K-4 CIOCOOHOCTBIO HCITONIB30BaTh BO3MOXKHOCTH 0Opa30BaTENbHOM Cpeabl A JTOCTHIKECHUS
JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX Ppe3ylIbTaTOB OOy4YeHUS U oOecreueHus
KayecTBa Yy4eOHO-BOCHUTATENIBHOTO TIpoOIllecca CpPEACTBAMHU MPENOJAaBACMbIX Y4EOHBIX
MIpeIMETOB
B pe3ynbraTe n3yueHus: AUCUUIIIMHBI 00y4aeMBblil TOJIKEH:
Koxmp1 | [Inmanupyemble pe3ynbTaThl OOYYEHHUS, COOTBETCTBYIOIIUE (HOPMHUPYEMBIM KOMIIETECHIIHSIM
komrier | OIIOII
CHIIUH 3Hamo ymembo enadembn
OI1OIT
K-1 - COBPEMEHHBICE METONUKU H | - peanu3oBbIBATh | - uHpopmanuei 0
TEXHOJIOTUU OpraHu3ainuy | o0pa3oBaTeIbHbIE MPOrPAMMBI | AEHCTBYIOUINX B
o0pa3oBaTeNbHON no yueOHbIM npeameram B | Poccuiickoit ®enepanuun
NeSITeNIbHOCTH, JUArHOCTUKU U | COOTBETCTBUU C TPEOOBAHUSIMU | 00pa30BaTEIbHBIX
OLICHUBAHHUS KavyecTBa | 00pa3oBaTEeNbHBIX CTAHAAPTOB | CTAaHAApTaX, 3HATh WX
o0pa3oBaTenpHOr0  Ipoliecca Ha3BaHUE, CTPYKTYPY,
o pa3IMYHBIM coJiepKaHue, Ha3HA4YCHUE,
00pa3oBaTenbHBIM UX MECTO B CHCTEME
porpaMmam HOPMAaTHUBHO-TIPABOBOTO |
y4e0HO-METOINYECKOTO
obecrnieueHus o0uiero
o0Opa3oBaHus; 3HATh
TpeOOoBaHUs
00pa3oBaTeNbHbIX
CTaHJapTOB o01ero
o0Opa3oBaHus u
NPUMEPHBIX  OCHOBHBIX
00pa3oBaTeNbHbIX
porpaMm o0miero
o0Opa3oBaHus K
pe3yabTaTaM U YCIOBHUSIM
OpraHu3aIuu
o0OpasoBaTenbHON
JeSITETbHOCTH;  OCO3HAeT
IIPEEMCTBEHHOCTh  LIE€TIEH
o0Opa3oBaTenbHOI
JeSITeTTbHOCTH Ha
Pas3INYHbIX CTYHEHSX
0011ero o6pa3oBaHusI.
MK-4 |- ocHOBHBIE UCTOYHUKHU | - OOOCHOBBIBATH TNPHUHIIHUIIBI | - crieunudeckoi
XHUMHAYECKOTO 3arpsi3HEHUS | THTHEHUYECKOTO TEPMUHOJIOTHEH,
cpensbl; periaMeHTHPOBaHUS XapaKTepHOU Ui TaHHOH
- DKOJIOTMYECKHE CBOWCTBA | XUMHUYCCKHX 3arpsS3HEHHUN); JICIIATUTHHBI;
OCHOBHBIX TPYNI XUMHUYECKUX | - OLIEHUBATh YPOBEHb - OCHOBHBIMH
3arpsi3HUTEIICH; 3arpsi3HEHUS BO3JIYIIHOM, | METOAaMHu 0TOOpa Mpod u
- 3aj1auu U METO/bI | BOJHOW W TOYBEHHOM Cpeibl | ONpeaeNeHHs YPOBHS
HKOJIOTUYECKOTO MOHHTOpPHUHTA | Ha OCHOBE BPEMEHHO | COJIEpKaHUS  OCHOBHBIX
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CYNEPIKOTOKCUKAHTOB; JOMyCTUMBIX KOHIIEHTpALU; 3arpsi3HUATENeN B
- OCHOBHBIE METOMBI | - TPOU3BOIUTH OTOOP MPOO U | OBITOBBIX BbIOpOCax,
OYMCTKM HPOMBIIUICHHBIX U | OIPEIEIATh YPOBHHM | BO3AYILIHOW, BOAHOH U
OBITOBBIX BHIOPOCOB,; CoJiepKaHus OCHOBHBIX | TIOYBEHHOM cpenax;
- poJb U 3HAYEHUE METOJIOB | 3arpsi3HUTENEH B  OBITOBBIX | - METOJAMHU IPOBEACHUS
KOJIJIOWJHON XMMHU B HAyKe M | BBIOpOCax, BO3JYLIHOW, | U3BMEPEHUN;
TE€XHHKE, B  IPAKTUYECKOH | BOJHOW M MOYBEHHOMW cpedax; | - TEOPETUYECKUMU
ACATCIIBHOCTHU XHUMHKA, | — CaAMOCTOSATEIBHO pa60TaT], c | M€TtoagaMu OIInCaHus
UCCIIE10BATEIIA. yueOHOU u CIIPaBOYHOM | CBOWCTB JUCTICPCHBIX
- OCHOBHBIC NOHSATHS, | TUTEPATYpOH IO KOJIJIOMAHOM | CUCTEM U MOBEPXHOCTHBIX
3aKOHBI U METOMBI | XUMHH; SBJICHUH.
KOJIJIOUJTHON XUMUH; - [0JIb30BaThCSA
- OCHOBHBIC JIMTCPATYPHBIC | OCHOBHBIMH  IIPUEMaMH U
UCTOYHUKHA W  CIPABOYHYIO | MeTOmaAMU (bmm(o_
JUTEPATYpy IO KOJUIOMTHOM | X|MHUYECKUX WM3MEPEHHUI;
XUMHH. - paboTtath ¢ OCHOBHBIMU
- OCHOBHbIE NOpaBUIA | Tymamu pudOpOB,
OXpaHbl Tpyda W TEXHHUKH | ycronb3yeMblX B KOJUIOUIHOU
OesomacHOCTH NpU PaboTe B | xymuw, a TAKKE
XUMHYECKOIT 1a00paTOpHH. o0OpabaTeiBaTh, aHAIM3UPOBATH

u  0000marTs  pe3yabTaThl

(U3NKO-XMUMHUYECKUX

HaOJIOCHNI 1 N3MEPEHUH.

OOmuM CpeacTBOM KOHTPOJISL SIBJISIETCS BBEJIEHHAs B YHHUBEPCUTETE OalsIbHO-pPEHTUHIOBas
crcTeMa OLIEHKH YCIIEBaeMOCTH CTYJICHTOB CIIELUAINTETA U HAIlpaBJIeHUH OakaiaBpuaTta.
[Ipu npoBeneHuM y4yeOHBIX 3aHATUH OOecleYMBaeTCS PA3BUTHE Yy OOYYAIOIIUXCS HABBIKOB

KOMaHJHOH pabOThl, MEXKIMYHOCTHOW KOMMYHUKALUHM, HPUHATHS PELICHHH, JUACPCKUX KauyecTB
(BKITIOUAs IPU HEOOXOAMMOCTH TPOBEIEHNE HHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX AUCKYCCHI, POJIEBBIX
UTp, TPEHUHIOB, aHAJIN3 CUTYalluil 1 UMUTAIIMOHHBIX MOJIEJIEH, MpenojaBaHue AUCUUILINH (MOLyJiel) B
(opMe KypcoB, COCTaBICHHBIX Ha OCHOBE PE3YJIbTATOB HAYYHBIX HCCIICIOBaHUH, B TOM YHUCIIE C yIETOM
PErHOHAIBHBIX O0COOEHHOCTEH NPO(ECCHOHATBLHOM JEATENIbHOCTH BBIIYCKHUKOB U MOTpeOHOCTEN
pabGotoxnareneit).




5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JHCHUIIJINHBI

CamocrosTeabHas pabora Dopmbl Komyecrso Jlutepa
Homep Haumenosanue Tem (8onpocos), 3ausaTus Crynenton KOHTpOIS 6asi0B Typa
Heaeamn H3y4YaeMbIX 110 JaHHOU JUCHUILJINHE
a1 | mp | mab Coneprxanune Yacwr min | max
[penmer m 3amaum Hayku «KoutoumHo- Anre3us u xore3usi. CMaurBaHue U Pabota c [1]-[6];
JUCTIEPCHBIE  COCTOSIHUSL B TPUPOJIEH. pactekanue. PaBHoBecue da3 mpu yueOHOi [10]
TepMoauHaMyKa MOBEPXHOCTHOIO  CJOS. HUCKPHUBIICHHOM MOBEPXHOCTH pazjiena. JIUTEPATYPOH.
1 IToBepxHOCTHAS SHEPTUSA I'mbbca. | 2 - 2 | OCHOBHBIE METOJIBI HF3MEPCHUS 4 Bompocsl k 2 3
[ToBepXHOCTHOE HATSKEHHE. 3aBHCHMOCTD MOBEPXHOCTHOTO HATSKEHHSI pyOeKHOH
DHEPreTUYECKUX ITapaMEeTPOB IOBEPXHOCTU JKUJKOCTEN U IIOBEPXHOCTHOM SHEPTUU KOHTPOJIBHOM
OT TeMIIEPaTYPBhIL. TBEPIBIX TEIl.
TepmoauHaMuKa MHOTOKOMITOHEHTHBIX Meton PeGunnepa mis uamepeHus Pabota ¢ [1-3]; [7]
CHUCTEM C Yy4YeTOM IIOBEPXHOCTH pazjiena MOBEPXHOCTHOTO HATSKEHHSI yueOHO
2 (as. AncopOuus Ha rpaHuIE pasjiena K-K, | o |- JKUJKOCTEH U MOBEPXHOCTHOM SHEPTUU 4 JIUTEPATYPOH. 2 3
*K-T. [loBepXHOCTHas1 aKTUBHOCTb. TBepAbIX Tea. Kanumispaocts. Poinb Bompocsl k
KalWUISIPHBIX SABJICHUHN B pyOexKHOMH
OMOJIOTHYECKUX CHCTEMaX. KOHTPOJIBHOM
MoHoMoneKynsipHbIe MEXaHU3MBI MomnexkynspHas agcopouus u3 Pabota c [1-9];
ajgcopouuu. YpaBHeHHE M30TEPMBI PacTBOpOB, ypaBHEHHE N30TEPMBI yueOHO [10]
3 apcop6uuu ['nboca. 2 ) 5 MOHOMOJICKYJISIPHOH a1copOnnu 4 JTUTEPATyPOH. 2 3
(JIsarmropa), mpasuiio Pebunmepa. Bomnpocst K
pyOexkHOMH
KOHTPOJIBHOMI
AncopOuus Ha rpaHuIle pa3ziesia TB-T, TB-XK. AncopOLIUs 3JIEKTPOJIUTOB. Bomnpocsr K [1-9];
YpaBHeHHe H30TEPMBI azcopounu CopOuroHHBIE METOIBI yJATICHUS pyOexxHOI [14]
4 JIharmiopa. Ancopbuus CUJIBHBIX 2 - | TOKCHYECKHUX BEIIECTB U3 OPTaHU3MA. 4 KOHTPOJIBHOM. 3 4
AJIEKTPOJIUTOB, WOHUTEI. CymHoCTb CamocTosTenb
XpoMaTorpaguH. Has pabora
Konnonnnas XUMUSL. [Ipupona, ONEKTPOKNHETUUECKUE SIBIICHMUSL. Pabota c [1-9];
KIacCUUKAIMs,  METOJAbl  TONyYeHHUS Crpoenne Mwuremr B THAPOGOOHBIX yaeOHOU [14]
5 JCIIEPCHBIX ~ CUCTeM.  MOIeKyIspHO- 2 ) o | KOIIOMIHBIX CHCTEMAX. 4 JTUTEPATyPOH. 2 3
KMHETHYECKHEe CcBoWcTBa. bpoyHoBCKoe Bonpocst K
nBwkeHue. Juddysus. pyOexxHOI
KOHTPOJIBHOHN




Ocmoc.  Ceaumenrtamus.  Onrtuueckue Koarynsmms ~ nmodoOHBIX — 3071€ei [TuceMeHHbBIH [1-9];[14]
6 CBOICTBA JUCIIEPCHBIX CUCTEM B MPUPOJE. 3JIEKTPOJIUTAMH. Brnusinue TecT. Bonpochl 2 3
TEMIIepaTypsl M TIYOOKOro AHaNn3a. K pyOexHOi
Kunernka koarymsiuuu. KOHTPOJIBHOM
CrpoeHre HW  OJCKTPUUYCCKHHA  3apsj YcroituuBocTh 110(oOHBIX Pa6ota c [1-9];[14]
KOJIJIOUIHBIX YacTHII. KOJIJIOUIOB c HMOHHBIMHU yueOHOi
7 aIcCOpOLIMOHHBIMU CIIOSIMH, JUTEPaTypOH. 3 4
MOJIEKYJISIPHBIMH  aJICOPOLIMOHHBIMU Bompocer  k
CIIOSIMH. pyOexxHOMI
KOHTPOJILHOU
YCTOHUMBOCTE M KOATYJISIIUSL AUCTIEPCHBIX 3ammTHOE JEHCTBHE TOBEPXHOCTHO- Pabota c [1-9];[14]
cucteM. Buapl ycroilunBocTu. DaKTOpHI akTHBHBIX BenlectB, BMC. Dmynbcuu, Y4IeOHBIMA
8 YCTOMYUBOCTH. Koarynsauuu 3071€eit ux KIJTACCU(UKAITHS, METObI MOJEIISIMHU. 18 3
JJIIEKTPOJIUTAMH. IIOJIy4YECHHUS. Bormpocst K '
pyOeKHOH
KOHTPOJIbHOU
Tekymas paboTa cTyaeHTa 11,2 | 25
9 1 pybe:xxnoe TecTupoBaHue 16,8 | 25
KuHeTHka ~ Koarymsiiud — JTUCTIEPCHBIX HapmonexymsipHast CTPYKTypa Pabota c [1-9];[17]
cucreM. [l'eneoOpazoBanue. Kommounnnas MoJIMMepOB. [ HOKOCTH MaKpOMOJIEKYI. yueOHO
10 3anura. Teopuu KoaryJssium. JIUTEpaTypoi. 2 3
Bomnpocsl K
pyOexkHOMH
KOHTPOJIBHOMI
Kraccel mucnepcHbBIX CHUCTEM B TPHUPO/IE. ArperaThsble, (pa3oBble, GUINUECKHE Pabota c [1-9]
AdpO30JIM, CYCIIEH3UH, OMYJBCHUH, HX COCTOSIHUSI ITOJTUMEPOB. y4eOHbIMU ;[13]
11 CBOWCTBA. PenakcanmonHble mponeccs B MOJIEJISIMH. 2 3
nonumepax. [IoHsaTHe 0 MEXaHOXUMUU Bormpocst K
MOJIMMEPOB. pyOeKHOH
KOHTPOJIBHOM
JlnopuneHBIE  IUCHIEPCHBIE  CHUCTEMBI, JucniepcuoHHbIE M HETUCTIEPCUOHHBIC Pabota c [1-9]
00pazoBaHHbBIE MHIIEITIO00pa3yOIIMMU B3aUMOJICHCTBUS B TIOJISIPHBIX U yueOHOI i[14]
12 MOBEPXHOCTHO - AKTUBHBIMH BELIECTBAMH HenoapHbIX ¢azax. Koncranra JUTEPaTyPOH. 3 4
(MIIAB). I'amaxepa. [ToBepxHOCTB pa3znena Bonpocst K
MEXTy KOHJICHCHPOBaHHBIMH (pa3amu. pyOexxHOMI
KOHTPOJIBHOM




[MonstTme o BMC, «knaccudukanui. Pabora aare3un, ee cBs3b C CaMocTosTeIb [1-9]
Caoiictea BMC. XapaKTepPUCTUKAMU Has  paboTa. ;[15]
13 MEXMOJIEKYJIIPHOTO B3aUMOICHCTBHYSL. Bonpocst K 2
CrnoxHas koHcTaHTa ["amakepa. pyOexKHOI
[IpaBmiio AHTOHOBA; YCIIOBHS €r0 KOHTPOJIbHOU
IIPUMEHEHUSI.
MonekynapHble  KOJJOWIHBIE  CHUCTEMBI 3aBUCUMOCTb JIaBJIEHHS HACBIIIICHHOTO Pabora c [1-9]
(pacTBOpHI BMCO). Habyxanwue u rapa OT KpUBU3HBI TIOBEPXHOCTH yueOHOi i[14]
pactBopeare BMC. JInoTpomHble pSIIbI KUIKOCTH. 3akoH TomcoHa JIUTEPATYPOH.
HOHOB. (KenmsBuHa). KanmuisipHast Bormpocsr K
14 KOHJIeHcalus. BiusiHue 1UcepcHOCTH pyOeKHOH 3 2
Ha paCTBOPUMOCTH TBEPIbIX YACTHIL KOHTPOJIBHOU
(3akon ['m66ca-OcTBanbaa-
Opeitaanuxa). [poreccsr
HA30TEPMUYECKON IIEPETOHKH B
JHCIIEPCHBIX CUCTEMAX.
BszkocTh M OCMOTHYECKHE  CBOWMCTBA HangmonexynspHas CTpykTypa Pabota c [1-9]
pactBopos BMC. KPUCTATMUECKUX y4eOHBIMU i[14]
BBICOKOMOJICKYJISIPHBIX COCIMHEHHM. MOJICJISIMHU.
15 CTpyKTypHas HEOTHOPOJHOCTb Bompocsl K g5
BBICOKOMOJIEKYJISIPHBIX COECUHEHUI. pyOeKHOH '
CtpoeHue KpUCTaIIIUTOB, JIAMENeH, KOHTPOJIBHOM
MOHOKPHCTAJUIOB, CPEPOTIUTOB,
$hubpuLI.
MeMmOpanHoe ~ paBHOBecue  JloHHaHa. TepMonrHamMuka Pabora c [1-9]
ITonusneKkTponuThI. MHUIIEJUI000Pa30BaHus: TEIIOBbIE yueOHOi ;[14]
3¢ deKTh, SHTPONHUIHAS TPHPOIA JUTEPaTypOH.
16 munemnoopasoBanus IIAB B BogHBIX Bormpocst K 2
pactBopax. BiausiHue KOHUEHTpaluu pyOeKHOH
ITAB nHa cTpoeHue MUIeILI. KOHTPOJIbHOH
KuaxoxpucTanindeckne CHCTEMBI.
YcroitunBocTh pacTBopoB BMC 1 ee Kunetuka koarymsmuu. Teopus Pabota c 1-9]
HapyleHue. 3acTyAHeBaHue. THKCOTponus OBICTPOH KOAryJISLUH yueOHO i[14]
17 U CUHEPE3UC. (CmomyxoBCKHif). AHTaroHU3M U JUTEPATypOH. 2
CUHEPTU3M B IEUCTBUM 3JIEKTPOJIUTOB Bormpocsl K
Ha TIpoIiecc KOoaryJisiuu. pyOexxHOMI
KOHTPOJIBHOM




Tekymas paboTa cTyieHTa 2 16,2 25
18 2 py0OexHoe TeCTHPOBaHHe 11,8 | 25
Hroro 16 | 16 | 16 69 56 100
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

Tpaouyuonuvie nexkyuu u npakmuueckue (cemunapckue) 3auamus 6 Gopme ¢
UCNONIL30BAHUEM COBPEMEHHBIX UHMEPAKIMUBHBIX MEXHON0U.

Jlekyua-ouanoz — conepxaHue NMOJAECTCS YE€pPe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYACHT AOJKEH
OTBEYaTh HEMIOCPEJICTBEHHO B XO/I€ JIEKIUH.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPEICTB - caMblii 3()PeKTUBHBIH
Cnoco0 JOHEeceHUs BaXHOH HMHPOpPMAUM TpU MYONWYHBIX BbICTyIUIeHHsX. Cralg-mpe3eHTanuud ¢
UCIOJIb30BAaHUEM MYJIbTUMEIUITHOTO 000pYyI0BaHUS MO3BOJIAIOT YP(PEKTUBHO U HATJISTHO MPEACTABUTH
CoJZiep)KaHuEe HM3y4aeMOro MaTepuaia, BBIICIUTh M MPOWLIIOCTPUPOBATH COOOIIEHHE, KOTOpPOE HECeT
MOYYUTENbHYI0 MH(OpMAalLNIO, TOKa3aTh €€ KIIYEBbIE cojepkKaTelbHble NYHKTHL. lcmoap3oBaHue
MHTEPAKTHBHBIX  DJIEMEHTOB TMO3BOJSET YCWINTh OS(P(GEKTUBHOCTh MYOJWYHBIX  BBICTYIUICHUH,
SBJIAIOIINXCS YACThIO TPO(hECCHOHATIBLHON e TeIbHOCTH MTPernogaBaTels.

Pechepam — nicbMEHHBIN JOKJIA UM BBICTYIIEHUE IO ONPEIENIEHHON TeMe, B KOTOPOM cOOpaHa
nH(pOpMaLIKA U3 OJHOTO WK HECKOJIIBKUX UCTOYHUKOB.

Texnonozus 31eKmpoHH020 00y4enus (peanusyeTcs Npu ITOMOIIH IEKTPOHHONU HH(OPMALIMOHHO-

obpazoBarensHoil cpensl (DUOC) COI'Y mnpu wucnonb3oBanuu pecypcoB OBbC, mpu mnpoBeneHuu
aBTOMATHU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnonb3yrorcss OannpHO-PEHTHHIOBAs CUCTEMa OLEHKU 3HAHWM, TEXHOJOTHMH C MPUMEHEHUEM
JMCTaHIIMOHHOTO 00y4eHus Ha miardopme http://Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buabl yueOHON pabOThl MOTYT MPOBOJUTHCA JUCTAHIIMOHHO HA OCHOBAHMM JIOKAJIBbHBIX
HOPMATUBHBIX aKTOB.

2. B mensx peanuzanuy WHAMBUAYAIBHOTO MOIX0Aa K OOYYEHHUIO CTYIACHTOB, OCYILECTBIISIONINX
Y4eOHBI TPOIECC M0 WHIAWNBUAYAIBHONH TPACKTOPHH B paMKax WHAWBHIYAILHOTO PabOYero IuTaHa,
W3Y4YCHHE JAaHHOW JUCIUIUIMHBI MOXET OCYIIECTBISTHCS Yepe3 HHIUBUIYyalbHbIE KOHCYIbTAIIMH
MperojaBaTelis OYHO, B Yachl KOHCYJIBTAIMWA, MO 3JCKTPOHHOW IOYTE, a TaKXKe C HCIIOJh30BAHHEM
Webex, miatdopmsl quctaninnonHoro ooyuexus Moodle, nuunblii kabuneT cryaenta Ha caiite COI'Y,
npyrux snementoB DM1OC COI'Y.

7. Y4e0HO-MeToaAn4YecKoe o0ecneuyeHue caMOCTOSATEIbHOM paﬁoTbl

CamocrosiTenbHass paboTa OO0ydYarOIMMXCS SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSTHH.
CaMocTosiTenbHast paboTa MPOBOJUTCS C LEIBIO:

— CHCTEMaTH3alluu U 3aKPETUICHHS MIOTYYCHHBIX TCOPETUYCCKUX 3HAHUH M MPAKTUYCCKUX YMEHUI
o0yyJaromuxcs CTyACHTOB;

— yrayOJIeHHs ¥ PacIIiPeHHs TEOPETUICCKIX 3HAHUM;

— (opMUpOBaHUS YMEHHI HCIIONIB30BAaTh HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIHIO
U CHCIHATLHYIO JINTEPATYPY;

- (opMHpOBaHHS  CaMOCTOSATEIBHOCTH  MBIIUIEHUS, CIIOCOOHOCTE K  CaMOpa3BUTHUIO,
CaMOCOBEPIIICHCTBOBAHHIO I CAMOPEATU3aIlNH;

— pa3BUTHUSA UCCIIETOBATENLCKUX YMEHUH.

CamocTtosTenpbHas padoTa OOYYAIOIIMXCS OCYIIECTBISICTCS Ha MPOTSHKCHUW H3YYCHHS BCel
JTUCIHUIUTAHBI B COOTBETCTBUU C YTBEPKJIECHHOW B yUeOHOM IJIaHE U COCTOUT H3:

- paboTHl CTYJAEHTOB C JICKIIMOHHBIMH MaTepHajaMH, TIOWCKa ¥ aHaju3a JIATEPaTypbl |
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUU TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3a/IaHUM JIs1 camocTosATensHON paboTel B OUOC COT'Y;

- W3YYEHHS] TEOPETHUYECKOro, MPaBOBOTO M CTATUCTHUYECKOTO MaTepuana i MOATOTOBKH K
MPAKTUYICCKUM 3aHATHSIM,

- IOATOTOBKH K DK3aMEHY.
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[lpy m3yueHUM NAaHHOM AMCUUIUIMHBI IpeaycMoTpeHa 3ammra pedepara. Bece meronmyeckue
MaTrepuabl IPEACTABICHBI B CHCTEME TucTaHIIMOHHOTO 00ydeHuss COI'Y.

MeToanuyeckne peKOMEHIAIUM 110 HANIMCAHUIO pedpepaToB

Pedepar — nucbMeHHas paboTa IO OINpeleIeHHOW HaydyHOW mpoOieMe, KpaTKoe H3JI0KEHHE
COZICp)KaHUSI HAyYHOrO TpyJda WIM Hay4dHOH mpobnembl. OH sBIsSeTCS ACWCTBEHHOH (hopmoii
CaMOCTOSITEJILHOI'O HCCIIEIOBAaHMsI HaydyHbIX IMpOOJIEM Ha OCHOBE M3Y4YEHMs TEKCTOB, CIHELHaIbHOMN
JUTEpaTyphl, a TAaK)K€ HAa OCHOBE JHMYHBIX HAONIOJICHHHA, HCCIEIOBAHUKA M TPAKTHYECKOTO OIIBITA.
Pedepar nmomoraer BbpaboTaTh HABBIKU U MPUEMBI CAMOCTOSATEIBHOTO HAYYHOT'O IOUCKA, IPAMOTHOTO U
JIOTHYECKOTO M3JI0KEHUsI M30paHHOM MpOOJIEeMBl U CIOCOOCTBYET MPUOOIICHHIO CTYACHTOB K HAyYHOMH
JEsITebHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Beibop temsl uccnenosanus. Tema pedepara BeIOMpaeTcs CTyICHTOM Ha OCHOBE €0 Hay4yHOIO
uHTepeca. Takke moMolIbs B BEHIOOPE TEMbI MOKET OKa3aTh MPENoJaBaTeb.

2. llnanupoBaHHEe HCCIEIOBaHUA. BKiIrodaeT cocTaBiIeHHME KaJE€HIApHOIO IUIaHA HAy4yHOI'O
WCCIIEIOBAaHMsI M TUIaHA MpeamnojaraeMoro pedepara. KaneHmapHbiid TiiaH HCCIETOBAaHHS BKIIOYACT
CIIEAYIOIIME BJIEMEHTHI: BBIOOP U (opMyiIMpoBaHHE NPOOJIEeMbl, pa3paboTKa IUIaHa HCCIIEAOBAaHUS U
MpeBapUTEIILHOTO IJIaHa pedepara; cOOp M M3ydeHHE HMCXOJHOrO MarepHaia, MOHMCK JIUTEPaTyphl;
aHaJIM3 COOpaHHOI0 MaTepuala, TeopeTHyeckas pa3paboTka MpoosIeMbl; COOOLIEHHE O MPEABAPUTEIbHBIX
pe3yabTaTax MCCIEAOBaHUS; JUTEpaTypHOE O(OpMIICHHE HMCCIEI0BATENbCKON MPOOIEMBI; 00CYX aeHUE
paboTHI (Ha CEeMHHAPE U T. 11.).

[Inan pedepara xapakTepu3yeT €ro cojaepkaHue u CTpykrypy. OH JOJKEH BKJIKOYaTh B ceOs:
BBEJICHUE, IJle OOOCHOBBIBAETCS AKTYaJIbHOCTh IPOOJEMBI, CTABATCS L€Jb WU 3a/laud HCCIIEIOBaHUS;
OCHOBHAs 4acTh, B KOTOPOHW pacKphIBAETCS COIEp)KaHUE MPOOIIEMBI; 3aKIIOYEHHE, TJe 0000MaoTCs
BBIBO/IbI 10 TEME M JAIOTCS IPAKTUYECKHE PEKOMEHIAIUH.

3. Tlouck wm wu3ydeHWe mUTEeparypsl. Jlisi BBIBICHUS HEOOXOJUMOHN JUTEpATyphl CIEIyeT
oOpatuThcs B OMOIMOTEKY WK K mpernojaBaTento. [logobpanHyto nureparypy cienyeTr 3adUKCUpOBaTh
cornacHo ['OCT no 6ubnmorpaguueckoMy ONUCaHUIO IPOU3BECHUI MTeYaTH.

Jns pa3paboTku pecdepara OCTATOUHO H3ydeHHE 4-5 BaKHEHIIMX cTaTed Mo W30paHHOMN
npobneme. [Ipu u3ydeHnn nureparypsl HEOOXOIMMO BBEIOMPATh MaTepHall, HE TOJIBKO TTOATBEPKIAFOIINI
MO3MIIMIO aBTOpa pedepaTa, HO U MaTepual AJis OJIEMUKH.

4. OOpabotka w™arepuana. Ilpu 00paboTke TMOITYYEHHOTO Marepuaia aBTOp JIOJDKEH:
CHCTEMaTU3MpOBATh €ro IO pasjiesiaM; BBIIBUHYTh U OOOCHOBaTh CBOM THIIOTE3bI; ONpPEAECIUTH CBOIO
MO3UIIMIO, TOYKY 3pEHHS 10 paccMaTpUBAeMOil mpoOiieMe; YyTOUHUTh 00beM M COJCp)KaHUe TOHSITHH,
KOTOPBIMH TPUXOJUTCA OIEPUPOBAaTh MpPH pPa3pabOTKe TeMbl; CHOPMYJIUPOBATH OMNpEAETIeHUS U
OCHOBHEBIE BBIBOJIbI, XapaKTEPU3YIOIINE PE3yIbTAThl NCCIIEAOBAaHUS; OKOHUATEIbHO YTOYHHUTh CTPYKTYPY
pedepara.

5. Odopmnenue pedeparta. Ilpu odopmienun pedepata pPEKOMEHAYETCS MPUICPKUBATHCS
creayomux npasui: Crenyer nucaTh JIMIIb TO, YEM aBTOP XOUET BBIPA3UTh CYLIHOCTb MPOOJEMBbI, ee
noruky; Ilucars crporo mnocienoBarenbHO, JOTHYHO, TOKA3aTelbHO (IO CXeMe: Te3UC — 00OCHOBaHHUE —
BbIBOA); ITucare sipko, 0Opa3HO, *HMBO, HE TOJBKO BCKpBIBAas MCTHHY, HO M OTpaxkas CBOIO MO3MIIHUIO,
ponaraHupys MOJXy4YeHHBIE pe3ynbTaThl; [Iucath ocMBICIEHHO, cOOMIONas MpaBHUia TPaMMAaTHKH, HE
370yNOTPeOIsis HAYKOOOPa3HBIMU BhIPaKEHUSIMH.

Pedepar BbIONHSETCS B COOTBETCTBHHM C TPeOOBAHMWSMHU CTaHIAPTOB, pa3paOOTaHHBIX LIS
JAHHOTO BHJIA IOKyMeHTOB. PaboTa noymkHa ObITh BBITIOJIHEHA Ha Oenoif Oymare ctannapTHoro jucra A4.
Tekct momkeH OBITH OTIIEUAaTaH Ha KOMIBIOTEPE B TEKCTOBOM penakTtope Microsoft Word u orBeuats
CIIEAYIOIIMM TPeOOBAHUSAM: MAapaMeTPHI MOJIEH CTPaHUIL JOJDKHBI OBITH B MpeJenax: BepXHee U HIDKHEee —
no 20 mm, mpaBoe — 10 mm, neBoe — 30 mm, mpudpt — Times New Roman , pazmep mpudra — 14,
MEXXCTPOUHBIA HHTEPBA — MOTYTOPHBIN. JIeHTa npuHTepa — ToAbKO Y€pHOTro 1BeTa. Hymeparius ctpanuig
B pedpepare momKHA OBITH CKBO3HOW, HAauMHAs C TpeTheil cTpaHuiel. HoMep mpocTaBisieTcss apaOCKuMu
U paMu BBEpXY KaXJI0M CTpaHUIIBI CIIpaBa.
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[Tpu u3nokeHU MaTeprana He0OX0IUMO MPUACPKUBATHCS MPUHSATOTO IJIaHA.

bubnuorpaduueckuii  CMUCOK  COCTABJISIETCS HAa OCHOBE HWCTOYHHKOB, KOTOpBIC OBLIH
MPOCMOTPEHBI W W3y4YeHBI CTYJASCHTOM NIpH Hanmucanuu pedepara. [laHHBIA CHHCOK OTpa)kaer
CaMOCTOSITENIbHYIO TBOPYECKYIO padOTy CTYAEHTA, YTO MO3BOJISIET CYJIUTh O CTEIEHU €ro MOJATOTOBKU U
yrayOJaeHnr B BBIOPAHHYIO TEMaTUKy. Bcsi mcmonbp3oBaHHas JUTEpaTypa pa3sMemacTcsl B CIEIYIOMIEM
MOPSAJIKE: 3aKOHOJIATENIbHbBIE aKThl, TOCTAHOBJICHHUS, HOPMATHUBHBIE JJOKYMEHTHI; BCs yueOHas uTepaTypa
B an(aBUTHOM TIOPSAKE, 3aTEM CPEJICTBA MEPUOJAMUYECKON TIedaTH B anaBUTHOM MOPSAKE; UICTOYHUKHU U3
cetu MHTEpHET.

MeToanuyeckne peKOMEHIAIUM 110 CO3AAHUI0 MYJIbTHMEIUITHON Mpe3eHTalun

CrpykTypa M coZep)KaHHME IpE3eHTalMM — 3TO JINYHOE TBOpYeCTBO asropa. llomezHo
MCIIOJIH30BATH MAOIOHBI OPOPMIICHHS [T OATOTOBKY KOMITBIOTEPHOM MPEe3eHTAIUH.

Crnaiapl KelaTeNbHO HE IIEperpy’karb TEKCTOM, JIydlle pa3MECTUTh KOPOTKHE Te3uchl. Ha
craiiiax HeoOXOAMMO JeMOHCTPHPOBAaTh HEOONbIIME (parMeHTHl TEKCTa JIOCTYNHBIC JJIS YTCHHS Ha
paccrosHuu; 2-3 ¢ororpaduu nnu pucynka. Hanbosnee BaxHbIi MaTepual Jy4ile BbIAEIUTb.

Tabmuubl ¢ TUGPOBBIMU JTAHHBIMH IUIOXO BOCIPHHHUMAIOTCSI CO CIIAiIOB, B OTOM clly4ae
U poBOi MaTepHall, 0 BO3MOKHOCTH, Jy4llle IPEJICTABUTh B BU/IE T'PaUKOB U AUArPaMM.

He cnenyer wsnummHe yBieKaTbCsl MyIbTUMEOUHHBIME d(dexramun anumanud. OcoOeHHO
HEe)XeJaTeNnbHbl Takue 3(PQEeKThl KaK BbUIET, BpallleHHE, BOJIHA, TOOYKBEHHOE IOSIBIEHUE TEKCTa U T...
OntumanbHas HacTporika 3((PEKTOB aHUMAIMKA — MOSBICHHUE, B MIEPBYIO OUYepelb, 3arojioBKa claiina, a
3aTeM — TeKCTa o ab63amaM. IIpu 3TOM eciy HECKOJBbKO CIaliJIoB UMEIOT OJMHAKOBOE Ha3BaHUE, TO
3aroJIOBOK cllaiifia TOJIKEH MOCTOSIHHO OCTaBaThCs Ha dKpaHe.

YroObl 00ecreyuTh XOPOLIYI0 YUTaeMOCTh MPE3EHTALM HEOOXOJUMO M0J00paTh TEMHBIN I[BET
¢dona u cBeTbIi nBeT mpudra. Henp3s Takke BHIOMpaTh HOH, KOTOPBIN COACPIKUT AKTHUBHBIA PHCYHOK.

JKenarenpHO MOATOTOBUTH K KaXAOMY Claily 3aMETKH IO JOKJIady. 3aTeM pacredyararb UX U
MCII0JIb30BaTh P MOJArOTOBKE MM Ha caMOM Ipe3eHTauuu. MoXKHO pacredyaratb HEKOTOpPbIE KIH0UYEBbIE
CJIaliJibl B KAUECTBE Pa3laTOYHOI0 MaTepHuaa.

Heobxomumo 00s13aTenbHO COOMIOIATh €MUHBIA CTHIIb O(QOPMIICHHUS! MPE3CHTAUH U 00paTuTh
BHHMaHHUE Ha CTUIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT npoHyMepoBaTh ClIaliJibl. ITO MO3BOJIUT OBICTPO OOpalaThCcsi K KOHKPETHOMY ClIaiily B
cilyyae He0OXOAMMOCTH.

Pexomennanuu no coaep;KaHuio U CTPYKTYpPE CJIaiI0B MyJIbTUMEIUMHON MTPE3CHTALNHN:

1-i1 cnaiin (TUTYABHBIN), HA (OHE KOTOPOTO CTYIEHT MpejacTaBiseT Temy mnpoekra, PO u
Hay4YHOTO PYKOBOJUTEIIS.

2-11 cnaiin. Brmouaet B ce0s 00BEKT, MPEMET U TUIIOTE3Y UCCIIETOBAHMS.

3-ii cmaiin. Comep kKHT 1eb M 3a7adu ucciieqoBanus. Llens mpoekTa qohkHa OBITH HalMcaHa Ha
9KpaHe KPYyMHBIM MpUdTOM. 3/1€Ch XKe, €CM IMO3BOJIIeT MECTO, MOXKHO HamucaThb M 3afayd. 3ajadyu
MOTYT OBITH IIPE/ICTABJICHBI U Ha CIEAYIOIIEM Claije.

4-i1 - cnaiin. ConepXKHUT CTPYKTYpY padOThl, KOTOPYIO MOKHO MpPEIOCTaBUTh, HAIIPUMEp, B BHUJIE
rpaduyeckux OJOKOB CO CTpeNIKaMH. A Takke — IepedrciieHue MPUMEHIEMbIX METOJJOB U METOJIUK.

5-it - cnaiin. IlpexncraBnsercst conep)kaHHe W TeopeTHyecKass 3HAa4YMMOCTh mpoekTta. CyTb
pemaemMoil mpoOJieMbl MOXXET OBITh TPEACTaBIICHa B BHUAE CXEM, TaOJNHI], auarpamm, rpadukos,
¢dororpaduii, pparmenToB GpuiabMoB U T.. Ha TeopeTHueckyro 4acTb NMpeiCTaBIEHUS MPOEKTa JOHKHO
OBLITH CO3JaHO HECKOJILKO CJIAMI0B.

6-i1 - cnaiin. Bo3aMOXXHOCTH NPUMEHEHHs pe3yIbTaToB paboThl Ha mpakTuke. Ha 3Ty Temy Tarke
JOJDKHO OBITh HECKOJILKO CIIAMI0B.

7-i1 cnaiin. I'maBHBIE BBIBOJBI, MTOTH, PE3YJIbTaThl IMPOEKTa IeNecO00pa3sHO MOMECTHTh Ha
oTnenbHOM cnaiiie. [lpu 3ToM He cienyer nepeyuciaTh To, YTO ObLJIO CAETaHO, a JAKOHUYHO M3JI0KUTh
CYTh 3HAUMMOCTH IIPOEKTA WX MOJYUYEHHBIX PE3YyIbTaTOB UCCIIEJOBAHMS.

[Tocnenuwmii ciaiin. B KoHel mpe3eHTaIuy KenaTeIbHO MOMECTUTh claiiy] ¢ TekctoM «Cracubo 3a
BHUMaHUE!».
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MeTtoanyeckue peKOMEeHAALMH 110 HCNO0Ib30BAHHIO HH(POPMANMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

Jlnis  u3ydeHus JIEKIMOHHOrO MaTepuana JUCHUIUIMHBI IPUMEHSIOTCS ayJIuOBU3yalIbHbIE
(MynbTUMEIUHHBIE) TEXHOJOTUH, KOTOpblE HE OTPULIAIOT TPAAUIMOHHBIC, MPOBEPEHHBIE BpPEMEHEM
METOBI IPENoaBaHus, HO, IIPU 3TOM, OHU HOBBIIIAIOT HATJIJHOCTH, UH(POPMATUBHOCTD, OIIEPATUBHOCTH
B [10j1aye UH(OpPMAIIMH, TO3BOJIAIOT SKOHOMUTH BPEMSI 3aHSATHH.

Kaxnoe cemMuHapckoe 3aHSATHE HMMEET CBOIO 0coOyr ¢GopMy MpOBEICHHSA, CBOIO
METOJIOJIOTUYECKYIO  clielu(UKy, 4YTO TIO3BOJISIET pa3BUBaThb Yy CTYJACHTOB pa3liM4YHbIE Kak
OOIIEKYJIbTYypHBIE, TaKk M HpodeccuoHaidbHble KommeTeHIHH. llocTaHoBka mpoOieMbl, pa3dop
aKTyaJlbHBIX KOHKPETHBIX W THUIOTETHYECKUX CUTYyallMi, co3fgaHue aTMoc(epsl auaiora MeExXIy
IperoiaBaTeNieM U TPYNIOW MO3BOJSIET paboTaTh MHAWBUAYAIBHO W B MaJbIX TIPYIIaX, KOJUIEKTUBHO
oOCyXIaTh OINpeAeNieHHbI TeMaMU MaTepuall, a TakKKe HHHUIMUPOBATh CAMOCTOSTEIbHYIO pPaboTy
cTyneHTOoB. [Ipu ocMbICIeHMM cOAepXaHUs BOINPOCOB IPAKTHMUECKUX 3aHATUN IpeciieyeTcsl ILellb
cOOJIOAATh MPEEMCTBEHHOCTh B MPO(PECCUOHAIBHOM U B TBOPUYECKOM PAa3BUTUH CTYICHTOB.

KoHTponbs caMocTosITeTbHONH pPabOThI CTYJSHTOB NPU3BAaH CAENATh IMpolLecc oOydeHus Oonee
LEIOCTHBIM M oOpraHuyHbiM. Ero 3amaga He ocTtaBUTh 0O€3 BHUMAaHUS Jake, Ha TMEPBBIM B3I,
MaJI03HAYUTENIbHBIE BOIIPOCHI.

KomnbrloTepHOe TECTHpPOBaHHE MO3BOJSET OCYIIECTBISTh UTOTOBBII KOHTPOIIb 3HAHUN CTYJEHTOB.
TecToBblii Marepuan BKJIIOYAET B ce0s COJCpKAHWE BOMPOCOB IO KaXIOMYy U3 0003HauCHHBIX
MIPOrpPaMMOil pa3ieNoB.

Kaxxaplii Bompoc mpejrosiaraeéT HECKOJIBKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX HMEHOTCS
abCOIIOTHO HEBEPHBIH, MPaBWIbHBIA U B OOJbIIEH WIM MEHBIICH CTENEHH PACKPHIBAIOIIUN CYIIHOCTh
Bonpoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHHUSA 3ajjauya CTYAECHTOB ONIpENeNsieTcs Kak BbIOOp
MPaBWJIBHOTO OTBETa M3 MHOrooOpas3usi BapuaHTOB. B TeCTOBBIX 3aJaHUSX €CTh BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIbIOTEPHOTO TECTUPOBAHMSI, 3a/1a4a CTYJEHTA OIPENEseTCs] KaK BbIOOP
MPABIJIBHOTO OTBETA U3 MHOT000Opa3usi BApUAHTOB.

Bompockl 1 TeMbl, OTBOAMMBIE Ha BBIIOJHEHHE CaMOCTOSITEIbHOM padOThI MO AMCLMILIMHE, a
TaK)Xe KPUTEPUU OLICHWBAHUSA 0 KXKIOMY BUAY pabOTHI coaepkatcs B pazaeine 8 PIT/I.

8. OueHoYHBbIE CPeICTBA /ISl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH, PyOe:KHOH aTTecTanuu U
NMPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUILIUHBI.

Pabouas mporpamma npegycMaTpuUBaeT NMPOBEACHUE JEKLUHMOHHBIX M MPAKTUUYECKUX 3aHITHH, a
TaKXe CIeIyIoNe BUIbI padOT: CAMOCTOSATENbHYIO pa0oTy CTYI€HTOB IO MOJrOTOBKE YCTHBIX JIOKJIAJIOB,
HalucaHuio pedeparoB, MOATOTOBKY MPE3CHTANMN U OOCYXACHUHN MO TeMaM JAUCIHUIUIMHBI - paboTy B
aKTUBHOM M MHTEPAKTUBHOM GopMax.

Buabi koHTpOJIA.

Pabouas nporpamMmMa npearnosaraet TeKyIUi 1 IPOMEXKYTOUHbIH KOHTPOJIb 3HAHUH.

Texywjuit KOHmMpO1b — STO HENIPEPHIBHO OCYLIECTBIISIEMBIM MOHUTOPHUHT YPOBHS YCBOCHUS 3HAHUU
U (OpMHUPOBAHUS YMEHUH M HABBHIKOB B TEUEHHME ceMecTpa WM ydeOHOro roga. TeKylui KOHTpOIb
3HaHUH, YMEHUH U HABBIKOB CTYJEHTOB OCYIIECTBIISIETCd B XOJ€ y4eOHBIX (ayAMTOPHBIX) 3aHATH,
MIPOBOJUMBIX II0 pacnucaHuo. GopMaMy TEKYLIErOo KOHTPOJSA BBICTYIAKOT ONPOCHI HA CEMUHAPCKUX U
MPAKTUYECKUX 3aHATHUAX, a TaKXkKe KOPOTKUE (10 15 MMH.) 3a/1aHus, BBINOIHSIEMbIE CTYJICHTaMU B Havajie
JIEKIMK C IeJbI0 MPOBEPKU HAJIMYUS 3HAHUM, HEOOXOAMMBIX JUIsI YCBOEHHSI HOBOT'O MaTepuana WM B
KOHIIE JIEKIIMH JUISI BBIICHEHUS CTEIIEHN YCBOEHUS U3JI0KEHHOIO MaTepHraa.

PyGexxHbIii KOHTPOJb OCYILECTBISIETCS MO Oojiee WM MEHEe CaMOCTOSATENbHBIM pasjenam —
y4eOHBIM MOAYJSIM Kypca W NIPOBOAMTCA MO OKOHYAHWM HM3YyUYEHHsS MaTepuana MOJIyJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeKHBbIi KOHTPOJIb MPOBOAMTCS C LIENbIO OINpPEJEeNCHUsS KauecTBa YCBOEHUS
MaTepuana ydeOHOro Moaynis B IieioM. B TeueHue cemecTpa NMpPOBOJAUTCS JIBa TaKUX KOHTPOJIBHBIX
MEPOTPHSTHUS 110 TPAPUKY.
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TeMbl U KPUTEPHHU OLICHUBAHUSA CAMOCTOATEIbHOI PadoThI
IIpuMmepHas TemaTHKa pedepaToB M Npe3eHTANNH

1. Knaccuduxanus KOJJIOUIHO-IUCIEPCHBIX CUCTEM U METOJIbI UX MOTYUYCHHUS.

2. CenuMeHTallMOHHAs (KMHETWYECKas) YCTOMYMBOCTh JHUCIEPCHBIX cHucTeM. MeToasl ee
peryjaupoBaHusl.

3. HpI0TOHOBCKHE XHIKOCTH. 3aKOH BSI3KOro TeueHus: HproToHa.

4. Ypasuenwue Ilyazeiins s o0beMHOT0 pacxosia u 3akoH Jlapcu.

5. IlpoMbIBOUYHBIE  KHMJIKOCTM Kak JUCIEPCHbIE CUCTeMBL. MojenbHOe ONHCaHHE UX
PEOJOTHYECKUX CBOWCTB.

6. Peonornueckue cBoiicTBa chipplx Hedredl. Knaccupukanus mno BSI3KOCTH M IUIOTHOCTH.
[Tpupoausie HeHTEOUTYMBI.

7. YcTOMUUBOCTh BOAOHE(PTSHBIX SMyJbCHi. Ponb mNpupoaHbIX cTabuaM3aTopoB He(pTH B
YCTOMYHMBOCTH 3MYJIbCUI. ME€XaHU3M ACUCTBUS AEIMYJIbIraTOPOB.

8. Ocmoc, 00paTHBI 0CMOC, AUAIU3 U UX IPUMEHEHHEe. MeMOpaHHbIe TEXHOJIOTUH.

9. IlpumeHeHnEe HAHOPA3MEPHBIX MAaTEPHAJIOB B IPOMBIIIJICHHOCTU. PasmepHbIit 2 dexT.

10. Peonornueckue cBoiicTBa CTPYKTYPUPOBAHHBIX HEHBIOTOHOBCKHUX JHCIIEPCHBIX CHUCTEM.
MopenpHOE OIIICaHuE.

11. Munennoo6pasyrone [IAB u ux npumenenwue. [Iponecc comrobunuzanuu. MexaHu3Mm
Moromero aericteusa [IAB.

12. CBepXKpUTHUECKOE COCTOSIHHE BEIIIECTBA. [Ipumenenue Hu MIPEUMYILECTBA

CBEPXKPUTHYECKUX (DITFOMTHBIX TEXHOJIOTHM.

OueHoYHBbIH JTUCT 32U THI pedeparta

HanmeHoBanue BrisiBiI€eHHBIE OTmerka
NoKa3aTteJs HEeIOCTATKH H
3aMedaHusi
I. KAYECTBO UCCJEJOBATEJbCKOMN PABOTHI (PE®EPATA, ITIPOEKTA)
1. CooTBeTCTBHE COIEp KaHUsl pabOThI 33aHUIO 0,5
2. 'paMOTHOCTB M310XKEHUS U KaueCTBO 0(OPMIICHHS pabOThI 0,5
3. CamoCTOATeNbHOCTh BBIMOJHEHUS paboThl, TIyOnHA 0,5

popabOTKK MaTepuana, HCIOIb30BaHHE PEKOMEHIOBaHHOU
U CIIPaBOYHOM JINTEPaTyphl

4. O00CHOBAHHOCTD M TOKA3aTEIbHOCTHh BEIBOIOB 0,5
OOm1as oneHka 3a BeinosHeHue VP 2
I1. KAYECTBO JOKJIAJJA

1. CooTBETCTBHE COMIEPKAHUS TOKJIAA COJEPHKAHUIO pPabOThI 0,5
2. Belienenue 0CHOBHOM MBICIIH PabOTHI 0,5
3. KauecTBo n3noxxeHus Mmatepuana 0,5
OO61ast OleHKa 3a JOKJIa/ 15
I11. OTBETBI HA TONNOJIHUTEJIBHBIE BOITPOCHI TIO COAEP)KAHUIO PABOTBI
Bompoc 1 0,5
Bormpoc 2 0,5
Bomnpoc 3 0,5
OO11ast O11eHKa 32 OTBETHI HA BOITPOCHI 1,5
NTOI'OBAS OLIEHKA 3A 3AIIUTY 5

Kpurepun oneHuBaHMs CTY€HTA 32 MOATOTOBKY NpPe3eHTALIUH
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OueHk

5 4 3 2
a
ITouTH MOTHOCTRIO He Bce Baxkueiimue
Pabora mosHOCTBIO clenansl Hanboee KOMITOHEHTBI Pabora cnenana
3aBepuIeHa Ba)KHbIE KOMIIOHEHTHI paboThI ¢dparmenTapHo
paboThI BBITTOTHEHBI
Pabora Pabora gemMoHCcTpUpYET
A papY Pa6ota Pab6ota
JEMOHCTPUPYET MOHMMAaHHE OCHOBHBIX
JIEMOHCTPUPYET JIEMOHCTPUPYE T
IyOOKO€ IIOHUMaHHUE MOMEHTOB, XOTS
MMOHUMAaHHUE, HO MHHHUMaIbLHOE
OITMCBIBAEMBIX HEKOTOpbIE JETaIN HE
HEMOJIHOE MMOHUMAaHHE
MPOIECCOB YTOUHSIFOTCS
JuckyccruoHHbIE
MaTepualibl €CTh B
HNMeroTcs HEKOTOphIE HaJIW4YMHU, HO HE
Conep JlaHbI MHTEpECHEIC MaTepHaJIb b cnoco6c£B T Munumym
KaHH P P yIo JUCKYCCUOHHBI X
e JTUCKYCCHOHHBIE JIMCKYCCUOHHOTO MMOHUMAaHUIO MATCDHAIOR
Marepuaibl. [')paMoTHO | Xapakrepa. Hayunas poOJIEMBI. MHHEM "y )
HCIIOB3YETCS JIEKCHUKA UCTIOJIb3YETCS, Hayunas Ha HHZZ
Hay4Hasl JIKCHKa HO MHOTIa He TEPMHUHOJIOTHS WU Te y;HHOB
KOPPEKTHO. HCIIOJIB3YETCS MaJIo p
WJIU UCTIOJIb3YETCS
HEKOPPEKTHO.
[Ipenyioxena
B GombiinHCcTBE
coOcTBEHHAs
Clly4acs Nuorna Hurtepnperany s
WHTEpIpeTaIHs WK
npejjaraeTcs npejjaraeTcs OrpaHHYeHa
pa3BUTHE TEMBI
coOcTBeHHAas coOcTBeHHAas WA
(0600mIeHus,
MHTEpIpeTaus Wik MHTEpIpeTalus OecrnouBeHHa
MIPUIIOKEHUS,
Pa3BUTHE TEMBI
aHaJIOTUHN)
JIn3aitH TOTUYeH U . . N N
- [In3aliH ecThb JwnsaiiH ciydaitnpiii | /{u3aiiH He siceH
OYEeBHUIEH
Het nocTostHHBIX DneMeHTEI
HNmeroTcs moctostHHBIE | MIMEIOTCS MOCTOSTHHEIE 2JIEMEHTOB JIHM3aiiHa
SJIEMEHTEI JU3aliHa. SJIEMEHTEI TU3aliHa. Ju3aitna. J{uzaitn MEIIIAI0T
Ju3zaiin noguepkuBaer | J{U3aiiH COOTBETCTBYET MOKET U HE COJIEpKaHUIO,
Tusaii coJiepKaHue. COJIEPKAHUIO. COOTBETCTBOBATH HaKJIaJbIBasICh
; COJIEpKAHUIO. Ha HETO.
[TapameTpsl
mpudTa -ITapameTpsl He
Bce nmapamerpsl pud P P
mpudTa X0pOmo [TapameTps! mpudTta HEJOCTATOYHO o00paHsI,
p P nonobpansl. Hpudt XOpOIIO JIENaroT TEKCT
Mo100paHsbI (TEKCT
YUTAEM. nmoa00paHbl, MOTYT TPYIHOYHTAEM
XOPOIIO YUTAETCH)
MelIaTh BIM
BOCITPHUSITHIO
I'pag | Xopouo nogoOpana, I'paduxa coorBercTBYeT | I'paduka mano I'paduxka He
HKA COOTBETCTBYET COJIEPKAHUIO COOTBETCTBYET COOTBETCTBYET

16




COJIEpKaHUIO, COJICPKAHUIO COJIEPKAHUIO

oborarmraer
CoZIepIKaHuE
MHoro omunooxK,
I'pam Her ommb6oxk: 1 Ectb ommoOku, JEIA0IINX
MuHumManbHOE
OTHOC | T'pPaMMaTUYECKUX, HU MeEIIAIOIINe Marepual
KOJIMYECTBO OIINOOK
Th CHHTAKCHUYECKUX BOCITPUSITHIO TPYJIHOUHTAEM
bIM

Ilpomesccymounvtii KOHmpoOab - WUTOTOBAash OLEHKAa 3HAHWUWA CTYJIEHTA, OCYLIECTBIISIETCSA 10
HAKOMUTENIbHOM cHCTeMe CyMMHpPOBaHUEM OajuIOB, MOJYYEHHBIX B IMPOLECCE TEKYIIEro U PyOeKHOro
KOHTPOJISL.

dopma MPOMENKYTOUHOTO KOHTPOJIS —IK3aMEH.

[IpoBeaeHne TEKyIIEr0 M MPOMEXKYTOYHOIO KOHTPOJISI IO AMCIUIUIMHE OCYIECTBISAETCS B
cootBercTBUU ¢ [lonoxenuem COT'Y.

banibHas CTPYKTYpa OLeHKH

dopMa KOHTPOJIA Maxe. koi-Bo
OasIoB

Texywan oyenka cmyoenma 6 meuenue 1-8 nedenu, B ToM 4ncie: 25
- BBICTYIUICHHS] HA CEMUHAPCKUX (IPAKTHUECKUX ) 3aHITHSIX 15
- BBINOJIHEHUE U 3anmTa pedepara 5
- IPEJICTABJICHHUE TIPE3CHTAIINN 5
1-a pybescnan nucomennan KOHmpoavHaa paboma 25
Texywan ouenka cmyoenma 6 meuenue 10-18 neoenu, B Tom uncie: 25
- BBICTYIUICHHS] HA CEMUHAPCKUX (IPAKTHUECKUX ) 3aHITHUSIX 15
- BBINOJIHEHUE U 3anuTa pedepara 5
- Ipe/ICTaBICHNE MPE3EHTAIIUU 5
2-51 pybedcnas nucCbMeHHAs KOHMPOJIbHAA padoma 25

HToro 100

IIpumepHas TunoBas 1adoparopHas padora

JlaGopaTopHas padora 1.
DJIeKTPOKHHETHYEeCKHe CBOICTBA KOJLIOMIHBIX PACTBOPOB

Hean pa6Gorel. 1. O3HakomieHue c siBIeHHEM JayekTpodopesa. 2.0mpeneneHue CKOPOCTH
JIBUKEHMsI 4acTMIl B DJJeKTpudyeckoMm mone. 3.0mpeneneHue 3HaKa 3apsga W BEIMYUHBI
AJIEKTPOKMHETHYECKOTO TTOTEHITHANA 30151 OSPIMHCKOM J1a3ypH.

Kpartkue Teoperuueckue moJioxkenus. [Ipu npmxenun tBepaoi yactuibl J19C paspeiBaeTcs Mo
TaK Ha3bIBAEMOM IIOCKOCTH (TPAHUIIC) CKOJIBKEHUS C 00pa30BaHUEM 3apsHKEHHON KOJUTOUTHON YaCTHIIBI
u 1ud¢y3HBIX MPOTUBOMOHOB. BenumunHa 3apsaa KOJJIOUTHOW YaCTHIBI XapaKTepU3YeTCs BEIUYUHOU
AEKTPOKUHETHIECKOTO TOTeHIMAMa. Bce AIeKTpOKHHETHIeCKUEe SBICHHS B JIMOPOOHBIX 301X, a 3TO
ANEKTPOOCMOC, JNEeKTpodope3, TMOTSHIHMAN TEYSHHs, TOTEHIMANT CEeIUMEHTAIlUU, OMPEeAeIsIoTCs
BEIMYMHOM M 3HAaKOM ¢-NOTeHIHUana. Bo MHOrom »3Ta BenMYMHA ONpEAenseT M YCTOWYMBOCTD

KOJUIOMIHOTO pacTBOpa. DTy UpE3BbIUAHO BAKHYIO B IIPAKTHUECKOM OTHOILIEHUH BEIMUUHY ONPEIEIISIOT
OOBIYHO HAa OCHOBE AIEKTPOPOPETUUECKUX U3MEPEHHUI.
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Ecan B KOJMIOMIHBIN pacTBOp OMYCTUTH JJIEKTPOAbl U HAa HUX CO3/1aTh MOCTOSHHYIO Pa3HOCThb
MOTEHIIMAJIOB, TO KOJUIOWJAHBIE dYacTULBl U JAU(Qy3HbIE TPOTUBOMOHBI OyIyT JBHUraThCsi K
MIPOTUBOIIOJIOKHO 3aPSKEHHBIM JIEKTPOaM.

JIBu>keHHe YacTull JUCHEepCHOM (a3bl OTHOCUTENIBHO AUCIIEPCHOHHOM Cpenbl MO JeHCTBHEM
BHEITHETO JIEKTPUYECKOTO TI0JIsl HAa3bIBACTCS AIEKTPO(HOpPE30M.

OnexTpodope3 0OHapyKUBAETCA HKCIEPUMEHTAIBHO IO BBIJCICHUIO HAa OJIHOM M3 3JIEKTPOJOB
(WM OKOJIO HETO) MUCTIEPCHOM (ha3bl, a TAKXKE MO CMEIIECHUIO TPaHUIIBI pa3/eiia «KOJUIOUIHBIN PacTBOp—
JUCIEPCUOHHAS Cpe/ia K OTHOMY U3 3JIEKTPOIOB.

3Ha4YeHue £-noTeHIuana (B BOJILTAX) PACCYNTHIBACTCA U3 M3MEPEHHOM B XOJE OINBITA CKOPOCTH

JBHKEHHS YaCTHII 110 ypaBHEHHIO I enbMrosbiia-CMOoIIyXOBCKOTO:
E= Amu 3002, @
eH

rnc , u € — BA3KOCTb W AMUDJICKTPHUYCCKAsA IMPOHHIAECMOCTh CpEabl HAa TPaHUIEC CKOJbXXCHUA, H -

IPAaJUEeHT IOTEHIUAla BHEIIHErO JJIEKTpUYecKoro mnois; H=E/L, 30ech E — NPUIOKEHHAs H3BHE

pa3sHOCTh MOTEHLMANIOB Ha 3JeKTponax, B, L — paccrosHue Mexnay anekrponamu, cM; U — ckopocTb
2 .

snekrpodopesa; 300° — nepeBOAHON MHOKMTEND JUIS BEIMUCICHHS ¢ -TIOTEHUMAA B BOJIbTAX.

3HaueHUus ,, M &, MOJACTaBIIIeMbIe B ypaBHeHHE I eapMroibia-CMOIIYX0BCKOr0, OepyTcs OOBIYHO
n

IUIsL AUCTIEPCUOHHOM cpenbl. [Ipu 3TOM, KOHEUHO, JAOIMyCKaeTcss HEKOTOpas OmMOKa, TaKk Kak Oiaromaps
TOBBIIIEHHONW KOHIEHTPALMA MOHOB 3HAYEHUS ,, U & B JBOHNHOM DJIEKTPUYECKOM CIIOE HUHBIE, YEM IS

JUCIIEPCUOHHON cpenpl. [l BOABI NIPM KOMHATHOW TEMIIEPATYPE MOKHO C AOCTATOYHOW TOYHOCTHIO
npuHATh, yto & = 81, ; = 0,01 II. DOTH 3HaYEHUS UCIONB3YIOTCA NPH PacyeTe MOTEHIUANa B JaHHOM

paborte.

Ckopocth anekTpodopesa OmpeAesnstoT, UCHONb3Yys METOJ MepeABuramomeics rpaHuipl. OH
3aKJIIOYAETCS. B TOM, YTO OKpAILICHHBIH KOJIJIOMJIHBIA PAcTBOP MOMENIAIOT B AJIEKTPOPOPETUUECKYIO
SA4YeiKy, CBepXy HaJIMBAIOT OOKOBYIO HAKOCTh W HAOIIOJAIOT 33 CKOPOCTBHIO MEPEMEIIEHUsI TPaHUIIBI
pasnena «301b—0OKOBas JKUAKOCTB» IIOJ JCHCTBHEM TNPHUJIOKEHHOW K O3JEKTPOJaM pPa3HOCTH
noteHuuansoB (£). B omHOM KojeHe siuelikd TpaHMlla pas3felia MOJAHUMAETCS, TaK KaK KOJUIOHMIHBIC
YaCTHULbI IIEPECXOOAT B 60KOBy10 KHUOKOCTb, B APYI'OM — OITYCKACTCA, IMOCKOJIbKY KOJUIOMAHBIC YaCTUIIbI
JBUKYTCS BIITyOb KOJUIOMAHOTO PacTBOPA.

BokoBasi kuAKOCTH HEOOXOIWMa IS CO3/IaHUsl TpaHWIel pasnena. [Ipu BeiOope OOKOBOM
KHUJKOCTU K HEH MPEbsIBIAIOT CIeAyIolIe TpeOOBaHu .

1. bokoBasi XHUJIKOCTh HE JOJDKHA COAEpPKaTh KOAryJupPYIOIIMX HOHOB U TIO CBOEMY COCTaBY
JIOKHA OBITh ONMM3Ka K JUCIEPCUOHHOW cpeje 301, WHAye MpU IMepexoje YacTHI] 30Jis1 B OOKOBYIO
KUJIKOCTH OyZIET MEHATBCS TONMKHA TU(PY3HOTO €105 U, CIEAOBATENBHO, ¢ -TIOTEHIHUAL.

2. 1511 moay4eHus: YeTKOW IpaHMIIbl pa3zena HeoOX0AUMO, YTOObI AIEKTpHUYECKasi MPOBOJAUMOCTh
OOKOBOM IKUIKOCTH ObUIAa paBHA WJIM HEMHOTO OOJBIIE SJIEKTPUYECKON MPOBOAUMOCTH 307
BeinmonHenue 3Toro TpeOOBaHMUS BAXKHO €Ile M MOTOMY, YTO OOJIerdaeT pacueTbl, TaKk Kak MaJeHue
MOTEHIIMaja B 3JIEKTpoPopeTHUecKoil TpyOke OyAeT MPOUCXOAUTh PABHOMEPHO U TPAJAMEHT MOTEHIMaIa
KaK B 30Jle, TaK U B OOKOBOM JKUAKOCTH OyJleT UMETh OJJMHAKOBOE MOCTOSHHOE 3HaueHue. Hammyumeit
OOKOBOM KUJKOCTBIO SIBJISIETCS TUCIIEPCUOHHAs cpeia u3ydaemoro 30is. Ee MOKHO BBIIENNUTh U3 MOPIIUH
30J1 C TIOMOLIBIO YIbTPAPUIBTPALIMH, EHTPUPYTUPOBAHUS UITH 3aMOPAKHBAHUS.

B HeckonpKO YHNPOIIEHHOM CIIy4ae MOXHO IPUTOTOBUTH MOJIEIbHYIO OOKOBYIO KHMJIKOCTb,
OCHOBBIBASICh Ha YCIIOBUSAX IOJIy4EHUS UCCIIEYEMOTO 30JI5.

I[Ipubopsl U peakTuBbl. 1. DnekrpodopeTnueckas syeiika. 2. VICTOYHMK MOCTOSIHHOTO TOKa
(manpsixenwusi) 1o 300 B. 3. Kon6sr Ha 200 cM® — 6 . 4 ununagap Ha 150 e, 5. Crakans! Ha 50 oM’ —
2 mr. 6. [umetku riasueie — 2 wr. 7. 20%-uwiii pactBop Ky4[Fe(CN)g]. 8. Hachimennslit Ha xooje
pactBop FeCls. 9. luctnnnupoBanHas Boja.

IHopsinok BbINOIHEHHS PadOTHI.

BHUMAHMUE! Ha sueiiky nogaercsi Bbicokoe HampspkeHue! Bo u3bexxaHune mopaxeHus TOKOM
BCE MOJATOTOBUTEIBHBIE U PETYJIMPOBOYHBIE ONEPALMU HA SYEHUKE IPOBOJAT TOJIIBKO IIPU OMKAOYEHHOM
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Hanpsicenuu. To ke Kacaetcs pa300pKHU sTUSHKH IS MBIThS. 3ampeniaeTcsi KacaTbCsk OTOJIEHHBIX YacTel
AJIEKTPOIOB, COMPUKACATh UX, a TAK)KE YKIJIAbIBATh JEKTPObl BHE N30JIMPOBAHHBIX THE3].

Ilpucomosnenue 3015 depaunckou aazypu. bepmuackyto nazypsb (rexcanuanodeppar (1) sxenesa

(1)) monyyaroT B pe3y/nbTaTe XUMHUECKOM PEAKIIUN:
3K4[Fe(CN)g] + 4FeCl3 = Feq[Fe(CN)g]s] + 12KCI.

Ji1st Toro yToOBI OEPIMHCKYIO JIa3yph MOJYYUTh HE B BUJE OCaJKa, TaK KaKk OHA HE pacCTBOpUMA B
BOJIC, & B KOJJIOWTHOM COCTOSIHMH, MCXOJHBIE KOMIIOHCHTHI HEOOXOIMMO B3STh B HEIKBHUBAJCHTHBIX
KojnuecTBax. BemiecTBo, B3ATOe B H30BITKE, OyAeT OOpa30BBIBATH IABOMHON JIIEKTPUUECKHM CIIOM
MUIEIUTBI U OTIPECIIATh 3HAK 3aps/ia KOJJIOUTHOW YaCTHUIIBI.

HeoOxonumo coOmiogaTh MOPSIOK B CMEIIMBAHUU PAaCTBOPOB HMCXOJHBIX BEIIECTB: K
pa30aBICHHOMY pacTBOPY BEIIECTBA, KOTOpoe OyaeT B H3OBITKE, MO KaIulsiIM I[PH HHTEHCUBHOM
NepeMelIMBaHuu 100aBIIIETCS PACTBOP BEILLIECTBA, KOTOpPOE OyAET B HEAOCTATKe.

1. Ionyyenue 3018 OepauHcKOU AA3YPU C OMPUYAMETLHO 3APAHCEHHLIMU KOLLOUOHBIMU
yacmuyamu. B 3 ko0l HammBaroT mo 150 e JTUCTUUTMPOBAHHON BOJIBI U B KAXKIYIO JOOABISIOT
coorBercTtBeHHO 8, 9, 10 xkamenb 20%-noro pactBopa Kj[Fe(CN)g]. 3arem mnpu HHTEHCHBHOM
MepeMEeLIMBaHUU BO BCE TPU KOJIOBI IJ1a3HOM MUIIETKOM BIMBAIOT MO | Karuie HACBIILIEHHOTO Ha XOJIOJe
pactBopa FeCls. IMoaywaror 301 OepiauHcKol jnasypu, craduinmsupoBanHbiii Ky4[Fe(CN)g], Muremia
KOTOpPOTO UMEET BUJ:

{m[Fes[Fe(CN)s]s] - N [Fe(CN)a]* - (4n—x)K*} -xK".

2. Ilomyuenue 30715 OEpIUHCKON Ja3ypu C TOJOKUTENBHO 3apsHKEHHBIMU KOJIJIOUTHBIMU
gactuamu. B 3 kon6b! HammBaror mo 150 cm® JTUCTHJUTHPOBAHHOW BOJBI M B KQXKIYIO JOOABISIOT 1O |
karie pactBopa FeCls. 3areM nmpu MHTEHCHBHOM MEPEMENINBAHUU B KXKAYIO KOJIOY TNIa3HOW MUIETKON
BauBalor 1o 1, 2, 3 xamm pactBopa Ky[Fe(CN)g]. IlomyuaroT 301b OEpIMHCKOW Ja3ypH,
crabunusupoBannblii FeCls, Muiienia KOToporo uMeeT BUA:

{m[Fes[Fe(CN)g]3] - N Fe** - Bn—x)CI'¥* - xCI.

[TosrydeHHbIC 30JM OCTaBJISAIOT HAa 5-10 MUH B B TEYCHHE 3TOTO BPEMEHU MPOBEPSIOT 3HAK 3apsijia
KOJUIOMIHOM 4YacTUIBl C MOMOIIBI0 (puinbTpoBagbHOW Oymaru. [[ns mampHeimiel paboThl UCIONB3YIOT
OJIMH U3 30JIEH 10 yKa3aHUIO MTPETOo/1aBaTelIsl.

[ToaroroBka npubopa k padote. OMyCTHB 3aKUMBbI, CHUMAIOT U MPOMBIBAIOT CTEKJISIHHBIE YacTH
npubopa TUCTUITUPOBAHHOMN BOOH.

I'oToBSAT GOKOBYIO KMJIKOCTH, AJISl TOTO HaIMBalOT B K00y 100 oM’ TUCTHITUPOBAHHON BOJIBI,
noGasmsior 10 Karens 0,1 Mois/am° pactBopa KCl, cogepkumoe TIiaTeapHO MepeMeInBaoT. 3aIHBal0T
OOKOBYIO JKHUJKOCTh O TOJIOBUHBI KOJIEH TPEXKOJeHHOU sueliku 1 (puc. 1) U ycTaHaBIMBAIOT sUEHKY
BEPTHKAIBHO HA OCHOBAaHWM IITATHBA, CJETKA 3a)KaB €€ CpeJHee KOJICHO B BUHTOBOM 3aKHMMeE (sTueiika
JOJKHA UMETh BO3MOXKHOCTh CKOJIB3UTh B 3a)KUME). BCTaBIAIOT 21eKTpoibl 4 B KpaliHUE KOJIeHA STYeUKH
1. BcmomorarenbHbli cocyd 2 W NUIETKY 3alOJHSAIOT HCCIEIyeMbIM 30jeM 0e3 My3blped u
yYCTaHABIUBAIOT €r0 C 3aKPBITHIM 32)KMMOM 5 Ha IITAaTHBE TaK, YTOOBI HOCHUK MHUIETKH 3 pacroiaraics mo
OCH THE3JIa U He JIOXOJWJI J0 ero JHa Ha 3-5 MM. OCTOPOXHO OTKPBIBASI 32)KUM 5, BBOJST 30JIb B STUCHKY
Tak, 4TOObI CKOPOCTh MOJbEMa KHUAKOCTH B KoneHax coctaBisiia 0,2-0,3 mwm/c. Korma snextpoast 4
OKa)XYTCS TTOTPYKEHHBIMH B JKUIKOCTh Ha 5-7 MM, 3a)KHM 3aKPBIBAIOT. 3 KpaHUX KOJICHAX IMPH ITOM
JOJKHA OBITH YeTKasl TpaHuIla MEXAY 30JeM U OOKOBOM >KMIKOCTBIO. [locie 3TOro BKIOYAIOT HCTOUYHUK
MIUTaHUS U [TOAAIOT Ha 3eKTpo bl 4 HanpsbkeHue 100-300 B no ykazanuto mpenogaBaTens.
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Puc. 1. ITpubop ansa vabmoneHus anekrpodopesa

Buinonnenue onvima. Onpenenenue 3J1eKTPOKMHETUUECKOIO TOTEHIIMANIA 30J11 paCCMaTPUBAEMbIM
METOJIOM OCHOBAaHO Ha OIpPEAENCHUU CKOPOCTU TEepPEeMEIICHUs TPaHUIBl 30JIs1 MOJ BIMSHHEM
anekTpudeckoro mnojs. [loanaep:kuBas HaNpsHKEHHE HA DJIEKTPOJaxX Ha MOCTOSHHO 33JlaHHOM YpPOBHE,
yepes KakJple 5 MUH B T€UEHHE MOJTydaca 3aliChbIBAIOT MOJIOKEHHUE IPAaHUIIbI 307151 B KaXI0M U3 KpaltHUX
KosieH. JlanHbple HaOmoaeHUH 3aHOCAT B Tabnuiyy 1. HaOnromaroT mosiBieHHE My3bIPbKOB BOZOPOZIA Ha
OJTHOM M3 DJIEKTPOJIOB. 3aKOHYMB HAOIOJCHUS, BBIKIIOYAIOT UCTOUYHUK MUTAHUS U OTKIIOYAIOT OT HEro
ANEKTPO/BI.

Tabmuma 1
DKCTIEepUMEHTAIBHBIE TAHHBIC AIEKTPODOPETUICCKIX U3MEPCHHIM
E=..B; L=....cm
Ne [TonoxxeHnue rpanuibl B ipaBoM | I[losioxkeHue rpaHUllbl B JIEBOM
¥, MuH KOJICHE, CM KOJICHE, CM
1 5
2 10
3 15
4 20
5 25

[To maHHBIM TaOMHIBI CTPOAT rpadMK B KOOPAMHATAX IEpPEMEINCHHs TPaHUIBI N — BpeMs st
MPaBOro M JIEBOrO KojieHa. (s pacuera BENUYHMHBI X -MOTEHIIMAla WCHONB3YIOT JTUHEHHBIA Y4acTOK

rpaduka
_ Ahrl (2)
res,E
rae , = 0,001 IMa-c — BI3KOCTH BOJIBI, Ah — B3ATOE C TMHEHHOM YacTH rpaduKa CMEIEHNE TPAHULIBI 3011
3a BpeMs T, CM; & — JQUDJIEKTpUYecKas MPOHMIAaeMocTh Boabl, pu 20°C & —80,1; g, — snekrpuyeckas
HOCTOsIHHAA, &, = 8,85" 10712 ¢&/M; E — pa3HOCTh MOTEHIIMATIOB Ha 3JIeKTpoiax, B; L — paccrosiHue mMexay
ANEKTPOAAMU, U3MEPEHHOE BAOJb KOJIEH U IYTU STYEUKH, CM.
[Tocne moacTaHOBKH MOCTOSTHHBIX BEJIMYMH U TIEPEBOIHBIX MHOKUTEJIEH YpaBHEHHE YITPOIAETCS:
_ 0,001-Ah-1072.L-107? :
“=60.7-E .80,1-8,85-10

£=23520k, (3)
£

rae 60 — MHOXHUTENb JUIsl TIEpeBOJa MHUHYT B CEKYH/BI; 1072 — MHOKHTENB IS nepesoga Ah, L u3
CaHTHUMETPOB B METPBHI.

B oxoHuaTenbHOM ypaBHEHUM Ah, L mozacraBnsiorcs B caHTumeTpax, 7 — B MUHYyTax; Ah/r —
CKOPOCTb IEepEMEILIEHNUs TPAHULIBI 307151, CM/MUH.

PaccunthiBaroT & -MOTEHIMAT TI0 JAHHBIM CKOPOCTH JIBUKEHHS TIOCKOCTH CKOJIbKEHHS B IIPABOM

U JIEBOM KoJieHaX. Ilo pe3yibTarTaM Ha6J'IIOI[eHI/II7[ " PAacUCTOB JACJIAOT BBIBOJ O BCIWMYHUHE U 3HAKE 5'
IOTCHIOHAlIa.

®opma oryera. OTYET NODKEH COJEp)KaTh Ha3BaHHWE PaOOTHI, OMHUCAaHWE €€ IEeNH, KpaTKUn
KOHCIIEKT TE€OPETHYECKOM YacTH, KpPaTKyH) METOAMKY ITPOBEACHMS OIIbITa, CXEMaTHYECKUN PHUCYHOK
npubopa JUIs HaOIIIOIEHNs CKOPOCTH JIEKTPO(opesa, 3aI0THEHHYIO TaOIMIly, TPaQUKH, BEIYUCICHHE & -

IIOTCHIIMAalla, BBIBOABI.

KoHTpoJbHbIE BONIPOCHI
1. UYro Ha3biBaeTcs 3nekTpodope3om?
2. Crpoenue muiiesu1 OepianHCKo# na3ypu, cradbummsupoBanHbix FeCls u K4[Fe(CN)g].
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3. Kak  paccuurath BEJIMYMHY  DJIEKTPOKUHETHYECKOTO MOTEeHIMada  Ha OCHOBE
AIEKTPOPOPETUUECKUX NU3MEPECHHI?
Jluteparypa
1. IIpakTukyM 1o KoJuionaHoW xumuu: YdueOHoe mocobue / [Tox pen. M.U. I'enbdpman. — CII6.: Jlanp,
2005. — 256 c. (Yuebuuku ams By3oB. CrienuanbHas IMTEPATypa).
2. 'enppman M.U., Koanesuu O.B., FOctparos B.I1. Komtongnas xumus. — CI16.: JIans, 2008. — 336 c.
(Yuebuuku amst By3oB. CrienuanbHas TUTEpaTypa).
3. banesun C. A., Epodeer b. B., [Tomobaes H. . OcHoBBI (pu3nyeckoil M KOJJIOMIHONW XUMHH. M.,
1973.
IIpumepbl TUNIOBBIX TECTOBBIX 3aIaHUM

TecTbl K py0ekHO# ATTECTAIMOHHOM KOHTPOJIbHOI padoTe 1Mo JUCUHUILUIUHE
«Koa10uaHo-1UCIepCHBbIE COCTOSIHUA B IpUpoae» (00pa3ubl)

TECTBI U 3AJIAYHN
MepBoil py0eKHO# ATTEeCTAMOHHOM NMUCbMEHHOH KOHTPOJILHOM padoThl

Tema «IIoBepXHOCTHBIE ABJICHUS»
[lo xakoMy TpH3HAaKy KJIACCU(PHUIMPYIOT JIUCHEPCHBIE CHUCTEMBl Ha  YyJIbTPAJAUCIEPCHBIE,
MHUKpPOI'€TepOreHHbIE U rpy00IuCIIEpCHBIE:
10 CTENIEHU AUCIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO JMCIIEPCHOM (ha3bl U AUCIIEPCUOHHOM Cpelbl;
10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOMN CPEIIBL;
10 B3aMMOJICHCTBHIO YaCTHUL AUCTIEPCHOM (a3bl

ITo kakoMy IpU3HAKY KJIACCU(PHULIMPYIOT AUCHEPCHBIE CUCTEMBI Ha TMO(GUIbHBIE U IHO0(OOHBIE:
10 CTENIEHU AUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JTUCTIEPCHOM (ha3bl M AUCIIEPCUOHHOM Cpe/ibl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOMN CPEIIBL;

10 B3aMMO/ICHCTBHIO YaCTHUL] AUCTIEPCHOM (a3bl

ITo kakoMy IpU3HAKY KJIACCU(PHUIMPYIOT AUCHEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOIUCIIEPCHBIE:
10 CTENEHU AUCTIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOM (has3bl U AMCTIEPCUOHHOM Cpe/ibl;

10 B3aUMOJICHCTBUIO JUCTIEPCHON (Da3bl U AUCTIEPCUOHHON CPEJIbI;

10 B3aMMO/IEHCTBHIO YaCTHUI AUCTIEPCHOMN (ha3bl

KaKOﬁ pa3Mep HUMCHOT 4YaCTHULbI B MHKpOFCTCpOFeHHLIX CI/ICTeMaX?
107-10° m;

10-5 - 10-3 m;

10°-10" m;

10°

Komnmounanele pacTBOpHl OTIWYAIOTCS OT HCTHHHBIX CIEAYIOIUMHU OCOOEHHOCTSMHU: a) OYEHb ClIabo
BBIPOKEHBI KOJUTUTATHBHBIE CBOWCTBA; 0) 3HAYMUTEIBHO BHINIE CKOPOCTh MUG(Y3UH PACcTBOPEHHOTO
BEIIECTBA; B) PACTBOPEHHOE BEIIECTBO Pa3ApOOJICHO A0 MOJEKYNl (HOHOB); T') YaCTHIIBI KOJUIOH]IHO-
pPacTBOPEHHOTO BEIIECTBA CIIOCOOHBI TPOHHUKATH Yepe3 YIbTPATOHKOIIOPUCTBIE MEMOPAHBI; 1) SBIISIOTCS
ONTUYECKU HEOJTHOPOTHBIMHU (PACCEUBAIOIINMU CBET) CPEaMHt; €) BCE KOJUIOMIHBIC PACTBOPHI SBISIOTCS
TEPMOJMHAMHYCCKH HEYCTONYMBBIMH HEPAaBHOBECHBIMH CHUCTeMaMH. Kakue YTBEpKICHHS SIBIISIOTCS
IIPaBWJIbHBIMU?

1) BI'B;

2) AJL;
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3) BI'A;
4) AT

Kounouanabeie pacTBOPHI SIBISIFOTCS TPOMEKYTOYHBIMH (TIEPEXOJHBIMU) MEXKY HCTUHHO TOMOTEHHBIMH U
HMCTUHHO TE€TEPOTCHHBIMU CHCTEMaMH, TaK KaK COYETAIOT B ceOe MPU3HAKU TeX W JIPYTHX: &) YaCTHUIIBI
aucrepcHo ¢aspl y4acTBYIOT B TEIJIOBOM (OpOYHOBCKOM) IBYMDKCHHH; 0) KOJUIOMIHBIE PacTBOPHI
O00HAPYKUBAIOT KOJUTUTATUBHBIC CBOMCTBA; B) YACTHUIIBI KOJJIOUTHO-PACTBOPEHHOT'O BEIIECTBA SIBIISIOTCS
(ha30BBIMH YaCTHIIAMU, UMEIOT TTOBEPXHOCTh pasjiesia C OKPYKAIOMIeH Cpeloif; T) TepMOIUHAMHYCCKIEC
CBOMCTBA KOJUIOMJIHO-TUCIIEPCHON (Da3pl (XMMUYECKHI MOTEHIMAN, JaBICHUE HACBHIIIEHHOTO Tapa,
pacTBOPUMOCTh M JIp.) 3aBUCAT OT pa3Mmepa udacTuil. Kakue M3 NepedrcIIeHHBIX MPU3HAKOB OTIMYAIOT
KOJUTOM/THBIE PACTBOPBI OT HCTUHHO I€TEPOTCHHBIX CUCTEM?

1) ABL;

2) AT

3) ABT;

4) BI

Tema: «jeKTpHYECKHE CBOICTBA TUCMEPCHBIX CHCTEM)
3omp Agl monyden B3aumoneictBueM AQNO; u Kl npu wu3beitke Kl Kakoih won Oyner
MOTEHIHATIOOTPEACTISIOINM?
Ag";

[Ipy mnomydeHum HSMynbcuii Tuma '"Macio B Boje" B KadecTBE CTAOMIM3AaTOPOB HCIOJIB30BAHbI
TUApOXJIopUA gojenmiaMMonns .KakoB 3Hak 3apsaa kamnens?

IMOJIOKUTCIBHBIN,

OTpPULIATEIIBbHBIN;

HET 3apsija.

K kaxomy anektpony OyayT nepemeriarbcs MakpoOMOJIEKYJIbl Oenka B KUCIIOHN cpefe?
K KaTony;

K aHOZY;

He OyAyT mepeMeniaTbes.

[Tpu cuHTe3e JIaTeKca MOJUCTUPOIIA B KAUeCTBE CTAOMIIM3aTOpa MCIIOIB30BAU TOJCIMICYIb(AT HATPHSI
C12H250S03Na. Kakoit noH OyeT MOTeHIIHATIONPEACTSIONTIM?

Na";

C12H250™

C1oH250S05.

I'unposons cynbduaa Meimbska (III) momyuen mpomyckanueMm H30BITKA CEPOBOIOPOAA YEpE3 PacTBOP
MBIBIKOBHCTON KUCIOTHL: 2 H3ASO3 + 3 HyS = As,S3 + 6 Hy0. 3apsin gactuir 6Oyner

MOJIOKUTEIIHHBIN (BCIIECTBUE aICOPOIIMH HOHOB HY:

OTPHIIATENIbHBIN (BCICACTBUE aacopOIuu noHoB HS™);

3aps]l OTCYTCTBYET.

I'mapozons xmopuna xenesa (I11) monyden ruaponusom FeCls npu kunsiuennn pactBopa: FeCls + 3 H,O
— Fe(OH); + 3 HCl. B pesynbrare o0pa3yeTcs MuIEia, CTPOCHHE KOTOPOW MOKHO BBIPA3HTh
dopmynoit {m[Fe(OH)s] nFeO+ (n-x)ClI'} XCI". Vkaxute cOCTaBisIONIME YacTH MUIEIUIBL: 1)sapo
MHUIIEIUTBI; 2) TOTSHIIHATIONPEICIISIONINE HOHBI, 3) MPOTUBOMOHBI OT YAaCTHIIBI O MPAHMIBI CKOJIBKCHUS,
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4) nporusononsl auddysHoit wactu JIC. a) m[Fe(OH)s3]; 6) XCI; B) (n-X)CI" 1) nFeQ" . Vkaxure
MPaBUJIbHBIC BAPHAHTHI OTBETA!

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a 3B 40

I'uapo3zons noguaa cepedpa nomayden no peakunu: AgNOs+ Kl = Agl + KNO3 B mpucyrcTBum n30bITKA
AgNOs; . Ykaxkute npaBuiIbHYIO (GOPMYITY MHUIIEIUIBI 30JIS1:

{m[AgI] nAg" (n - X)NO3z } * - x NO3~

{m[Agl] nI” (n - X)K'}** xK*

{m[AgI] n NOz (n - X)Ag+ }*" - xAg"

JIuCniepcHOCTD SIBIISIETCS. OCHOBHOW XapaKTEPUCTUKON AUCIIEPCHOM CUCTEMBI U MEPOM:
IIPO3PaYHOCTH BEILECTBA;

pa3apoOIEHHOCTH BEIIECTBA,

MYTHOCTH CHCTEMBI;

ciunanus (a3 CUCTEMBI

XapaKTepUCTUKOMN CTETICHH pa3ApO0JICHHOCTH BEIIECTBA CIIYKUT BETUYMHA
MMOBEPXHOCTHOM DHEPTHUH;

SHTPOIIUU CUCTEMBI;

yIeJIbHON MOBEPXHOCTH;

CBA3aHHOM DHEPTUU CUCTEMBI

Pa3mepsl yacTHIl KOJUTOUIHO-TUCIIEPCHBIX CUCTEM (30J1CH )

10° - 10° m;

10" - 107 m;

menee 107 M;

107 -10° M

CsoiicTBa KOJIJNIOMAHBIX CUCTCM:

HCIIPO3pAavYHBIC, OTPAXKAIOT CBCT,

MMpO3pavHbIC, HCOTTAJICCIIUPYIOIINC,

CTapCrOT BO BPEMCHU,;

MMpO3pavHbIC OIMAJICCHUPYIOIIUC — paCCCUBAIOT CBET, JAOT KOHYC TI/IH,[[aJ'I}I;
yCTOﬁqHBBIe KHMHECTHYCCKH,

reTCPOrcHHBIC

[Tens1, ra30BBIC IMYIBCHH 110 arpEraTHOMY COCTOSIHHUIO (a3 CUCTEMBI OTHOCSTCS K THILY:
xK/T;

T/T;

I/K;

K/K;

T/T

HOBerHOCTHO-aKTI/IBHBIMI/I BC€IICCTBAMU Ha3bIBAKOT BCIIICCTBA, paCTBOpeHI/Ie KOTOpI)IX BBI3BIBACT
MOBBIIICHUE TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTEH;

KOAryJsiuio 30J1€H;

yBeJIMYEHHE MMOBEPXHOCTH pa3zzena ¢as;

MMOHMKEHUE TTOBEPXHOCTHOTO HATSHKEHUS HA TpaHUIle pasnena ¢as

VY 1rHeHne MOJIEKYJIbl TOBEPXHOCTHO-aKTUBHOTO BENIECTBA HA OHY rpynny — CHp-
YMEHBILIAET IOBEPXHOCTHYIO aKTUBHOCTSH B 10 pas;
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HC BJIMACT HAa NOBCPXHOCTHOC HATSXKCHUC CUCTCMBI,
YBEJIMYMBAET MOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 pasa;
YBEJIMYMBACT IOBEPXHOCTHYIO aKTUBHOCTb B 5 pa3

KavectBenHoe npasuio Pebunnaepa; yem 60sbliie pa3HOCTh MOISPHOCTEH (a3, TeMm;
ciabee MOBEPXHOCTHOE HATSDKEHUE HA TPaHMIIC UX pa3Jiena;

Ooublie yenbHas IOBEPXHOCTh pasfena ¢as;

CHJIbHEE TOBEPXHOCTHOE HATSHKEHHE Ha TPaHUIIe UX pa3/iena;

cuiibHEe paccioeHue (a3 JUCTIePCHON CUCTEMBI

IToBepXHOCTHOE HATSKEHUE KUAKOCTEN C YBEIMYEHUEM TEMIIEPaTyphl
HE U3MEHSAETCS;

YBEIIMYUBACTCSA

OCTAeTCs MOCTOSHHBIM;

YMEHBIIAETCS

JlexapcTBeHHBIE SMYIIBCHH, MOJIOKO 110 arperaTHOMY COCTOSTHUIO (a3 CHCTEMBI OTHOCSITCS K THITY:
K/ K

/%

K/T

r/T

CucteMmsbl, B KOTOPBIX CHIIBHO BBIPAKEHO B3aMMOJICHCTBHE YaCTHI] TUCTIEPCHOM (a3bl C pacCTBOPUTEIIEM
Ha3bIBAIOTCS

nHAn(HepeHTHBIMU

ruapohoOHBIMH

TUO(ITEHBIMH

CBSI3HO-JIMCIICPCHBIMHU

Kputnueckas koHieHTpauus munemuiooopaszoanus (KKM) skcniepruMeHTaIbHO OnpeaesnseTcs mno
M3Y4YEHUIO 3aBUCUMOCTH

MTOBEPXHOCTHOT'O HATSKEHUSA OT KOHIeHTpauuu [IAB

ITOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYPHI

koH1eHTpauuu [TAB ot ynenbHoi moBepxHOCTH pazaena ¢a3

koHueHTpauuu [TAB ot Temnepatypsl

VYKkaxure NpaBUIbHOE ypaBHEHHE, CBS3bIBAIOIIEE TOBEPXHOCTHOE HATSKEHHE o CO CBOOOIHOM
NOBEpXHOCTHOM sHeprueit ['ndoca G:

o)
a) G s
6) G, =S
B8) G=0+S
rG=0c-9S
n) G=0S

Kakoe BemiectBo cienyet 100aBUTh K BOJIE, YTOOBI TOBEPXHOCTHOE HATSKEHHE MTOJyYEHHOTO pacTBOpa
OKa3aJloch 0OJIbIlIe, YeM Y BOABI?

COJIU JKUPHBIX KUCIIOT

MMOBEPXHOCTHO-MHAKTUBHOE

MHOT'OaTOMHBIE CITUPTHI

IIOBEPXHOCTHO-HEAKTUBHOE
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MMOBCPXHOCTHO-aKTUBHOC

BemecTBa ¢ KakuM CTpOCHHEM MOJIEKYJ OyAyT 00J1a1aTh TOBEPXHOCTHO-aKTUBHBIMU CBOMCTBAMU?
ruApoUITLHBIE

oJieoIIIbHBIE

Tu(UIBLHBIE

ruapodoOHbIE

CHMMETpPUYHBIC

B kaknx KoopauHaTax CTpOUTCA U30TEPMaA ITOBEPXHOCTHOI'O HATAXKCHUA paCTBOpOB?

a)T —o
o)V -T
B) o —C
T) p—V
np-T

[lo kakoMy ypaBHEHHIO pPACCUHUTHIBACTCS TOBEPXHOCTHOC HATSDKCHHE pPAcTBOpa o, METOAOM
HanbOJIBLIETO JABIEHHS My3bIPBKOB 110 PeOunnepy? (o, — NOBEPXHOCTHOE HATSIKEHUE PACTBOPHUTENS, h

¥ h_— pasHOCTh YPOBHEH MaHOMETPUYECKOH KUIKOCTH B CIIy4ae PACTBOPHUTEIS U PaCTBOD)

a) o =
" JOhx
0) o :Goho
X hX
B) o _O-Ohx
X h0
r) o, =o,hh,
0 5 o
oohy

3akonunTe onpeneneHue: «[IoBepXHOCTHAS aKTUBHOCTH MPEJICTABIIAET COO0 MPOU3BOIHYIO
MOBEPXHOCTHOT'O HATSHKEHHS PACTBOPA T10 .....»

KOHIICHTPALlUU

macce

JIaBIICHUIO

TeMIepaType

00BEMY

3akoHuuTe onpeneneHue: «CooTHOIEHHE MIPOGUIBHOCTH HOISAPHON U TUAPO(HOOHOCTH HETIONIIPHOM
IpyNI B MOJIEKYJI€ TOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA HA3bIBAETCS €TI0 .....»

TEKY4€ECTBIO

rUAPOPUILHO-TUIOPUIBHBIM OaaHCOM

IIOBEPXHOCTHOM aKTUBHOCTBIO

MTOBEPXHOCTHBIM HATSKEHUEM

TUQPUITBHOCTHIO

BcrasbTe mponymienHoe cinoBo: «Hem 6ombie uncio ['JIb (ruapodmibHo-munodpuisHoro 6ananca mo
mkane ['pudduna), TeM moBepXHOCTHO-aKTUBHOE BELIECTBO OOJIEE ....... »

ruipodoOHO

TUIPOPUIBEHO
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BcraBbTe mponymiennoe cinoBo: «Hem Mensiue uncno ['JIb (rugpodunsHo-munodpmisHoro 6ananca no
mkane ['pudduna), TeM MOBEepXHOCTHO-aKTHBHOE BEIIIECTBO OoJiee ...»

THIPOPUITBHO

ruapodoOoHO

Ykaxwure uncio ['JIb ais nHanbonee ruapoduisaoro [TAB:
18

3

8

12

Ykaxure uncio ['JIb ninsa nanbonee ruapododoHoro I1AB:
8

18

3

12

3akonuute popmynupoBky npasuia Jrokno — Tpayoe: «C yBennueHueM yriieBoJOPOIHOTO pajiKaia B
psany anmudarnaeckux KapOOHOBBIX KHCIOT Ha rpymny —CHy— X moBepXHOCTHASI aKTUBHOCTH
YBEJIIUYUBACTCS ...»

Ha 3,2

B 2,3 pa3za

B 32 paza

B 3,2 paza

B 0,32 pa3za

Kakoe cTtpoenune umeroT mutiesuisl ['apTiau B Munesuisipabix pactBopax [TAB?
Tpybuaroe

JICHTOYHOE

TUTACTHHYATOE

MAJIOYKOBUIHOE

chepudeckoe

3akoHunTe onpezeneHue: «KoHIEHTpHPOBaHKE BEIIECTBA HA MIOBEPXHOCTH pasjierna (a3 Ha3pIBaeTCs

abcopOrueit
agcopOruei
necopOrnuen
JKCTpaKLMUEN
MHBEpCHEN

Kaxum tennoBsiM 3¢ (ekToM conpoBoxkaaeTcs aacopOnus’?
TEIUIOBOU AP PEKT OTCYTCTBYET

TEIUTOTA BBIJIEISICTCS

TEIUIOTAa MOTJIOIAEeTCS

B kakux KOOpJAUHAaTax CTpOUTCA U30TCPMa aI[C0p6LII/II/I nus3 paCTBOPOB?

a) A—p
0) p—-C
B) p—A
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r)v-T
n) A—C

BcraBbTe mponymiennoe cinoBo: «llonoxurensHas ancopouns [TAB Habmonaercs npu .... 3HaYCHUH
ITOBEPXHOCTHON aKTUBHOCTH»

IIOJIOKUTEIIbHOM

OTPULATEIIEHOM

HEUTpaIbHOM

Kakoii ¢pparment monexynsl [TAB npu ancopOunuy Ha MOBEpXHOCTHU pasjielia BOJHBIN pacTBOp — ras
OPUEHTUPOBAH B CTOPOHY pacTBOpa?

HEIOJISIPHBIN

U TOT, U APYrou

MIOJISIPHBIN

BcraBpTe mpomymenHoe cioBo: «B coorBercTBuM ¢ mpaBwiom Pebunaepa aacop6mus [IAB wu3
HEBOJHBIX PaCTBOPOB HanOoJIee MOTHO MPOUCXOAUT Ha ..... AACOPOCHTAX.

ITOJISIPHBIX

HEUTpaIbHBIX

HEIOJISIPHBIX

3akonunte ompeneneHue: «CIemIeHne 4acThll BelecTBa (MOJEKYJ, MOHOB, aTOMOB), COCTAaBIISIOIIMX
onHy (aszy, Ha3bIBaeTCH ...... »

pacTeKkaHueM

Koresuei

CMa4YrBaHUEM

aaresuen

azcopOIuei

BcraBpTe mponymienHoe Boipaxkenue: «KoadpdunmentoM THIPOGMIBHOCTH JaHHOW TOBEPXHOCTH
Ha3bIBAETCS OTHOIIEHHE TEIUIOTH CMAYNBAaHHUA €€ BOJIOM K TEIUIOTE CMAYUBAHUA .....)».

a30THOM KHCIIOTOM

3hupom

OeH30/10M

CIIUPTOM

alleTOHOM

BcraBbTe mpomnymienHoe Beipaxkenue: « ToHku# cioi, 00pa3yromuiics Ha MTOBEPXHOCTH pasjienia AByX (a3
W3 TPOCTPAHCTBEHHO pPAa3JCIIEHHBIX JJIEKTPUUYECKUX 3apsAA0B IPOTUBOIOJIOKHOIO 3HAKA, HA3bIBAETCS
S

CJIOEM C TIOBBILIEHHON BSA3KOCTBIO

TUIpaTHON 000JI0UKON

IOrPAaHUYHBIM CII0EM

a7ICOPOITMOHHBIM CJTI0eM HeMOoHOTeHHBIX [TAB

JIBOWHBIM JJIEKTPUYECKUM CIIOEM

VYkazarh npaBUIbHbBIE €IUHUIBI U3MEPEHUS KOOPPUITMEHTA TOBEPXHOCTHOTO HATSKCHUS:
JIx/ M2
JIx/KT;
TTa/v’.

Kakue u3 nepeuricieHHbIX BEIIECTB OYyT MOBEPXHOCTHO-aKTUBHBIMU Ha TPaHUIIE pa3/iesa BOAa-BO3IyX ?
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Na,CO3
C12H22011
C4;HoOH
CeH1206
Na,SO,
C11H21803Na
C12HosNH3CI
KNO3

Kakue 13 nepeurcieHHbIX BEMIECTB OYAyT MOBEPXHOCTHO-HEAKTHBHBIMY Ha FPAHMIIE pa3jieia BoJa-
BO311yX?

Na,COs3

C12H2,011

C;sHoOH

CeH1206

Na,SO,4

C10H21SO3Na

C1oHsNH3C1

KNO3;

Crnioco6HocTh [TAB HM3MEHATH TOBEPXHOCTHOE HATSYKEHUE XapaKTEPU3yeTCsl BETMUMHON MOBEPXHOCTHOMN
aKTHBHOCTH: ¢ = [im (-do/dc)- Kakue n3 nepeuncieHHbIX COSAMHEHNH UMEIOT g <07
c—0

H2S04

CeHi206
CeH130H
NaNOs
C4HyCOONa
CuSOq

HCI
Ci;H33COONH,

CHOCO6HOCTB ITAB n3MeHaTH MMOBCPXHOCTHOC HATAKCHUC XAPAKTCPU3YCTCA BEIIUYUHON HOBerHOCTHOﬁ
AKTUBHOCTH. g =lim (—dU/dC) . Kakne u3 MEPCUNCIICHHBIX COCI[I/IHCHI/Iﬁ HUMCIOT g >0 ?
c—0

H,SO,

CeH1206
CsH130H
NaNO;
C4sHyCOONa
CUSO4
C17H33COONH,

Kakoii u3 MEPCUUCIICHHBIX HUKE CUCTEM COOTBETCTBYCT HpI/IBeI[éHHaSI OpHUCHTaluA IIAB Ha Ir'paHHUIIC

2992929~

pazznena a3 XXXXX = ?

rupodoOHas TBEpas MOBEPXHOCTH B BOJHOM pacTtBope [TAB;
rupoduiIbHas TBEPAAs MOBEPXHOCTh B BOJHOM pacTBope [TAB;
ruapodoOHas TBEpas MOBEPXHOCTH B YIiIeBogopogHOM pacTBope [TAB;
rupoduiIbHas TBEPAAs MOBEPXHOCTH B YIIIeBOJOpoJHOM pacTBope [TAB.
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Kakoii 13 nepeuncieHHbIX HUKE CUCTEM COOTBETCTBYET IpuBenEHHas opueHTanus [IAB Ha rpanune

0666600|=

XXXXX |m=

pazznena a3 ?

rusipodoOHas TBEpaask HOBEPXHOCTh B BOAHOM pacTtope I1AB;
rupoduIbHas TBEPAAs HOBEPXHOCTH B BOJHOM pacTBope [TAB;
rusipodoOHas TBEpIask HOBEPXHOCTh B YIJI€BOAOPOJHOM pacTBope [TAB;
rupoduIbHas TBEPAAsS MOBEPXHOCTh B YIIIeBoJ0opo1HOM pacTBope [TAB.

KpaeBoii yron cmaunBanus pacTBopa, coaepxariiero [TIAB, no cpaBHeHHIO ¢ KpaeBbIM YIJIOM
CMauMBaHUS YUCTOTO PACTBOPUTEIIS:

YMEHBIIACTCS;

YBEJIMYNBACTCS;

HE U3MCHIACTCA,

CTPEMUTCS K HYJIIO.

C YBCINYCHHUEM KOHICHTpAlUN ITAB B uncroi BOJIC ITOBCPXHOCTHOC HATAKCHUC!
YBCIIMUUBACTCA,

HC U3MCHACTCA,

CTPEMUTCA K HYIIIO.

YMCHBIIACTCA,

Hccnenys moBEpXHOCTHOE HATSHKEHUE BOJHBIX PACTBOPOB IMOJISIPHBIX OPraHUYECKUX BeliecTs, Tpayoe
YCTaHOBUJI IMPABUJIO: B JTFOOOM TOMOJIOTHYECKOM PSy TIPH MAJIBIX KOHIICHTPAIUSIX YIJTHHCHHE
yrieBoiopoaHoi nenu Ha CH; — rpymimy yBenu4yrBaeT MOBEPXHOCTHYIO aKTUBHOCTb B!

1-2 paza

3-3,5 paza

4-5 pa3za

HpI/I MOTrPpy’KCHUH TOHKOI'O KalTHJIJIsIpa B HECMAaUUBACM YO JKUJIKOCTD IPOUCXOOUT:
OITYCKaHUEC YPOBHA ) KUAKOCTHU B KAITUILIAPE,
MOAHATUC YPOBHS KUJAKOCTHU B KalTUJLIAPE.

B 3aBucuUMOCTH OT 3HaYeHMI PABHOBECHOT'O KPaeBOro yriia 0 pa3auyaroT TP OCHOBHBIX BHJIA
cmaunBaHuda. KakoMy By cMaunBaHusl COOTBETCTBYET 3HAYEHHE KPAaeBOI'0 yIJia JEKallero B MHTEpBaie
180° >0 > 90°:

HecMaurBaHUeE (TI0X0€ CMaunBaHuUeE);

cMauyMBaHMe (OrpaHMYEHHOE CMAaYUBaHUE);

MIOJIHOE CMa4YMBaHUE.

BCIHGCTBa, I[O6aBJ'I€HI/I€ KOTOPBIX K PACTBOPUTCIIIO CHHUIKACT IMOBEPXHOCTHOC HATSAKCHUC, IIPUHATO
Ha3bIBAaThb:

IMOBEPXHOCTHO-aKTUBHBIMHU BCIICCTBAMU,

MMOBCPXHOCTHO-HCAKTUBHBIMHA BCUICCTBAMMU.

K MMOBCPXHOCTHO-AKTUBHBIM BCHICCTBAM OTHOCATCH:

HCOPTaHNYCCKUEC DJICKTPOJIUTHI — KUCJIIOTHI, MIETOYM U COJIM.

OpraHn4YC€CKUC COCAUHCHU, COACPIKAINEC TOJIAPHBIC I'PYIIIbI, — CIIUPTHI, ) KUPHBIC KUCJIOThI, AMUHBI,
MBblJIA.
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Kakoe 13 ykazaHHBIX YpaBHEHHH HCHIOIB3YETCs I pacyéTa BEJIMYMHBI aJIcCOPOIIMH HA TPaHULIE pa3/erna
pactBop-Taz?

a)p._C do
RT dc
o)r=r c
C+A
B) X _kctr
m

I'uapoduIbHOCTS MOBEPXHOCTH CIIEAYET XapaKTePHU30BaTh 110 OTHOUICHHUIO TEIJIOT €€ CMauyuBaHUsI BOAOH
0, u 6enzonom (,. g ruapoduabHON TOBEPXHOCTH:

a) % g
02

6) &>1
a2

Onpenenure suepruro ['n66ca Gy moeepxHocTH Kamens TymaHa maccoit M=4r npu 293 K, ecnu

2
MOBEPXHOCTHOE HATSHKEHHE BOABI o = 72,7 MJlk/M°, mimotHOCTh BOABl o = 0,998 r/CM3, JIACTIEPCHOCTh

gacturr D =50 MKM .

87,41 JIx
95,32 JIx

PaccuuraiiTe NmoJHYI0 OBEPXHOCTHYIO 3HEPIUIO 5 T' 3MYJIbCHM O€H30ja B BoJe ¢ KOHUeHTpauuel 75%
(macc.) m nmucnepcuro D =2 MKM npu temieparype 313 K. IlnoTtHocTs OeH30/a MpH 3TOM
temneparype p = 0,858 r/em?, IIOBEPXHOCTHOE HaTsbkeHue o =32,0 MK/, TEeMIIEpaTypHbIN
K03 (HUIIMEHT MOBEPXHOCTHOTO HaTshKeHHsI Oen3ona do/dT =-0,13 MK/ M2 K.

7,53 JIx

3,81 JIx

PaccunraiiTe naBieHre HACBIIIEHHBIX TApOB P Haja KamusiMu BOJbI ¢ qucnepcHocteio D =01 HM pu
temneparype P =2338 Ila, mrorHocts Bomsl p = 0,998 r/em’; MTOBEPXHOCTHOE HATSDKCHHE BOJIBI
o=7127 MZ[;K/MZ.

2875 I1a

3042 I1a

JIBe BepTUKAIbHbIE MapaiebHble IIIACTHHKH YaCTUYHO MOTPY’KEHBI B KUAKOCTh Ha paccrosHun O =1
MM Opyr OT Apyra. Yroin cMmauumBaHusi 6 ruiacTuHok cocraBiaser 30°. [ToBEpXHOCTHOE HATSKEHHE
KUAKOCTH O =65 MI[)K/MZ, Pa3HOCTh TUIOTHOCTEHN KHUJIKOCTH M Bo3ayxa Ap =1 r/em®. Paccunraiite
M30BITOYHOE JaBIIEHHWE B JKUJIKOCTH M CHIIYy B3aMMHOTO TPUTSHKEHHS IJIACTHHOK, €CIM UX pa3Mepbl
COCTABJISIIOT 5X5 CM.

205,4 I1a; 2,4 H.

113,1 ITa; 0,28 H;

B Bo3nmyxe, comepxarmiem mapel BOAbI, oOpasyercs Tyman mpu temreparype 270,8 K (xoaddunuent
nepecoliienus y paseH 4,21). PaccunTaiite kpuTHueckuil pasmep siiep KOHIACHCAIMU U YHCIIO MOJIEKYII,

cojiepKaiuxcss B HHUX. [IOBEpXHOCTHOE HATSHKEHUE BOJABI O = (4 MI[)K/MZ, MOJIBHBIH 0OBEM BOJBI
Vy, =18-10"° m/mons.
0,824 um; 78
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1,242 um; 200.

Paccuwuraiite pa6oty aaresuun W, pryru k crexiny npu 293 K, eciu ussecten kpaesoii yron 6 =130°.

[ToBepxHOCTHOE HATsDKeHUE prytH O =475 M[[)K/MZ. Haiimure k03¢ duUIMeHT pacTeKaHus B PTYTH IO
IMOBCPXHOCTHU CTCKIJIA.

232 mJlx/M; — 839 MIbr/MP.

171 mIk/M?; 779 mJTr/M>.

[ToBepxHOCTHOE HaTsDKEHUE OyTaHOJa C KOHIIeHTparuei 4,52 10~ kmons/M B cucreme Boga-rentan npu
20°C paBHa 4,0-102 Jlx/M°. C yBenuueHHeM KOHIEHTpanuu Oyranoma xo 8,1-107% kmomb/m®
MOBEPXHOCTHOE HATSKEHUE U3MEHWIOCHh 110 3,48: 1072Z[>K/M2. Bprunciuth mOBEpXHOCTHYHO aKTUBHOCTh
CIupTa B JAHHOM MHTEPBaJIe KOHLIEHTPAIUH.

14,5- 10°° JIx-M/MOJIB;

20,510 JIx M/MOIIB.

IToBepXHOCTHOE HATsDKEHME BOJHBIX pPAcTBOPOB MAacissHOM UM BajepuaHoBoil kucior npu 35°C
COOTBETCTBEHHO paBHO 58,5-107 1 30,0-10°° Jx/m°. KOHIEHTpAauy pacTBOPOB KHCIOT OJWHAKOBBI I
cocramsior 4,010 kmons/M°. OmnpenenuTs MOBEPXHOCTHYIO AKTHBHOCTb KHCJIOT, YCTAHOBHTB,
cobmonaercss s mpasuio J[rokno-Tpaybe, paccunTaTh MOBEPXHOCTHYIO AKTHBHOCTH KalpPOHOBOM

KHCJIOThI TOM e KOHLEHTpatuu (O o = 12,75 107 /).
g, (macn.) =3,56; g, (Banep.)=10,68; g, (xamp.) =32 J[x m/kmonb, £ =3,002.
g, (macn.) =5,49; g, (Banep.)=15,68; g, (xanp.) =52 Jlx-m/kmonb, S =5,03.

Paccunraiite ancopOumio asora B cu>/z Ha cioge npu 90°K (mpuBemeHHbIx K Temmeparype 20°C u
naBieHuto 760 mm pm. cm.) o ypaBHenuto JIaHrMIopa, eciu aaBiieHue a3ora paBHO 13 wmm pm. cm. u 5
mm pm. cm., I',=138,9,ab=6,41.

4; 25 cu’e.

3:17 /e,

Ha ocHoBanuu gaHHBIX afacopOIuu OEH30MHOM KUCIOTHI U3 OeH3oia Ha yriie npu 25 °C onpenenute
rpadUyecKuM METOJIOM KOHCTaHTHI B ypaBHeHUHU Dpeitnanuxa.

PaBHoBecHas KOHIOCHTpaud

CHsCOOH, aunons/an 0,006 | 0,025 | 0,059 | 0,118

%, MMOJIb/2 0,44 | 0,78 | 1,04 | 1,44

3,4:0/4.
54;0,8.

Haiinute paBHOBECHYIO KOHILIEHTpAIMIO OEH30MHON KHCIOTHI B O€H30ie, NmpU KoTopod 1 e yris
ancopoupyer 0,0792 2 GenzoitHON kucinoThl. KoHCTaHThl B ypaBHeHUH DpelHUIMXa HCHOJB3YHTE U3
IpeabIAyILEN 3aJauH.

0,2658 amonv/car’.

0,0158 mmonv/car’.

[Tpu uzydyennn agcopobumm okcuaa yriepoaa (1) Ha yrie ObITH TOJTYYEHBI CISAYIOMNE JaHHBIC:
P,cmpm.cm. | 7,3 [30,4|54,0]88,2

%,CM%. 234|784(11,9|16,5
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Onpenenure rpaduyecKuM METOJOM KOHCTAHTHI B ypaBHeHNH DpeitHammxa.
0,51; 0,787.
0,83; 0,912.

I'papuueckum nyreM Haiinute B ypaBHeHUH DpeilHIMxa KOHCTAHTBI I aIcOPOLUU IPOINNOHOBON
KHMCJIOTHI | T yriisi, oNnb3ysch CAEAYIOUMMH TAHHBIMU:
HauanpHas koHLIEHTpanus, 0,030 | 0,120 | 0,460 | 0,66
MO/

PaBHOBecHas1 KOHLIEHTpaLus,
MO/

0,25; 0,54.

0,15; 0,32.

0,004 | 0,061 | 0,37 | 0,54

Omnpenenute rpagueCKUM METOI0OM KOHCTaHThI [, 1 b B ypaBHeHuun JIsurMiopa jyis agcopoumu
YKCYCHOM KHCJIOTBI M3 BOJHOTO PaCTBOPA YKMBOTHBIM yriieM mipu 25°C, UCXO/s U3 CIEAYIONINX TaHHbBIX:
PaBHOBECHAs1 KOHIIEHTPALIHSI
CH3COOH, 0,031 | 0,062 | 0,268 | 0,882
MMOTIb/MIL
I', mmonw/2 0,624 1,01 1,91 2,48
2,7; 0,105.

3,7; 0,305.

[Tpu uzyuennn agcopOimu Opoma yriiéM 13 BOJIbI OBUIN TIOJTYYCHBI CIICAYIONINE TaHHbIC:
C, monv/mn 0,00259 | 0,00669 | 0,01708 | 0,02975
I', mmonw/e 3,10 4,27 5,44 6,8
Omnpenenute KOHCTaHTHI [, 1 b B ypaBHeHuu JIsHrMIopa rpaduuecKuM METOIOM.
6,81; 0,00324.

7,81; 0,043.

BbruucnuTte BenmuuMHy aacopOIuMM azoTa ciojod mpu Temmeparype 90°K B em’/e (mpuBenEHHBIX
temmeparype 20 °C u gaBnenuto 760 mm pm. cm.), ecid naBieHue azota paBHo 23,8 mum pm. cm., Ty
38,9 cn’z, b = 6,41.

30,6 (cn®/2).

40,5 (cr*/2).

I =

Ha ocHOBaHUM OMBITHBIX JaHHBIX TPAQUUECKHM METOJIOM PaCcCUNUTaTh KOHCTAHTHI [, 1 D B ypaBHeHNM
JIsHrMropa Jiist aicopOIMu MypaBbUHOW KUCJIOTHI M3 BOJHOTO PACTBOPA yIJIEM:
I', mmonw/2 0,124 | 0,186 | 0,238 0,267

PaBHOBECHas KOHIIEHTpALIHS, 0.002 | 0005 | 0014 0,055
MMOJIb/2 ’ ’ ’ ’

0,278; 0,0025.
0,487; 0,0252.

TecTbl KO BTOPOIi py0e:KHON aTTeCTAllMOHHONH KOHTPOJIbHOM padore
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Tema: «KoJUIOHIHO-IMCTIEPCHBIE CHCTEMBI M TIOBEPXHOCTHDBIE SIBJIEHHS)
| 6J10K

BcraBbTe mpomynieHHOe BeipakeHue: « TOHKUH Clloil, 00pa3yromuiicss Ha TOBEPXHOCTH pasjena AByX (a3
W3 IPOCTPAHCTBEHHO Pa3ACIEHHBIX JICKTPUUYECKHUX 3apsI0B MPOTUBOIIOIOKHOTO 3HAKA, HA3bIBACTCS ...»
CJIOEM C MOBBIIICHHON BSI3KOCTBIO

TUAPATHON 000I0YKOH

MMOrPAaHUYHBIM CI0EM

aZICOPOITMOHHBIM CJI0eM HeMOHOTeHHBIX [TAB

JIBOMHBIM 3JIEKTPUYECKUM CIIOEM

VYkaxute BepHOE ypaBHEHUE DUHINTEHHA ISl BI3KOCTH TUCTIEPCHBIX CUCTEM:
n=1n,1-ag)

1 =1(1+ag)

n=1,1+ag)

n=1,(1+9)

n=(1m,+ag)

VKaxuTe NpaBUIbHOE YpaBHEeHHE DWHINTeHHA Ut Kodddurmenta nuddysuu D (7 — Ba3kocTs cpeasr; I
— palnyC YaCTHUII):

D= 2r2(p_po)g
RT
D 67mrN ,
RT
R
D=—
NA
p-RT
anl
D=_RT
67mrN ,

VYkaxure siBieHHE, HAOTI0Jat01Ieecs TPU HApYIIEHUN CEUMEHTAIMOHHON YCTOMYMBOCTH CYCIIEH3HH,
BEIIECTBO YAaCTHUIl B KOTOPBIX UMEET OOJBIIYIO MJIOTHOCTD, YEM TUCIIEPCUOHHAS cpefia:

MEeNTU3ALMS

oceZlaHue YaCTHUI]

KOAJIECLEHIINS

BCIUIbIBAaHUE YACTHII

KOAryssiuust

Kakoii BelTMuuMHbI HE XBATAET B 3HAMEHatelne ypasHenus CTokca |, _ 2r'(p - py)9 ?
9

BSI3KOCTH CPEIIBI 7]

BBICOTBI CTOJIOA CycrieH3uu h

MacChl YaCTHIIBI /1,

MAaCChI TUCTIEPCUOHHOM CPEbI M

o0béMa cycnensuu V

Kakoe ontuueckoe siBIIecHHE Hauboee SIPKO MPOABJISACTCA B KOJIJIOUJIHBIX cucteMax?
CBCTOIIPCIIOMIICHHUE
OTPAXXCHUC CBCTA
JJIOMHUHCCHCHIINA
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CBCTOPACCCAHUC
CBCTOIIOIJIOICHUE

YTo U3 MepeyrcIeHHOro He XapaKTepHO IS CYCIIeH3Uit?
MYTHOCTb

TBEP/IbIC YACTHIIBI JUCICPCHOM (ha3bl
CCANMCHTALlMOHHAasA HGYCTOfIqHBOCTb

OTAJICCIICHITHSI

bAoKyISITIHs

DOMYyIIbCUU — 3TO TUCTIEPCHBIC CUCTEMBI, B KOTOPBIX:

J® tBépnas, a C xuakas

J1® razonas, a JIC xxunkas

mucnepcHas ¢asa (J1dP) u nucniepcuonnas cpena (JIC) TBEpapie
D u JIC xxunkue

@ xunkas, a JIC tBEpaast

3aKOHYMUTE OIpEAeIeHHE: «IMYIbCUS C KAaIUISIMU HEMOJISIPHOM KUAKOCTH B MOJISIPHOM cpejie Ha3bIBaeTCA
AMYJIbCUEH»

pasz0aBlIeHHON

IpsAMON

KOHLIEHTPUPOBAHHOM

KEIATUHUPOBAHHOU

oOpaTtHoit

Bcraspre nponyuieHHoe ¢10B0: «I10BEpXHOCTHO-aKTUBHOE BEILECTBO, BBOJUMOE B OMYJIBCUK IS
NIpUJAHUsA €1 arperaTUBHON YyCTOMYMBOCTH, HA3bIBACTCSA »

9MYJIIaTOpPOM

IIPOIEIUIEHTOM

COIOOMIN3aTOPM

KOaryJsiTopoM

MIENTU3aTOPOM

3akoHuMTEe POPMYIHUPOBKY MpaBmiia bankpodTa: «3MyNnbraropsl CTaOMIM3UPYIOT SIMYJIBCUU 1-TO THIIAY
ruipooOHbIE

am(oTepHbIe

TUAPOQUIIbHBIE

oneoUIbHBIE

VYKaxkuTte BEIECTBO, SBISIOLIEECs CTAOMIN3aTOPOM HPSIMOM IMYIIbCUU:
oJieaT Kajus

HUTpAT HaTpUs

cTeapaT KaJbLHs

XJIOPUJ] HATpUS

oJieaT KaJlblius

Kaxkoe cBOICTBO HE XapaKTE€pHO JJIs1 TOPOLIKOB?
CIIOCOOHOCTH K IPaHyIHMPOBAHUIO

CBIITYYECTh

ruipooOHOCTh

OmaeCUeHINs

B3pPbIBAEMOCTh
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BcraBbTe mponymieHHOE CII0BO: «/IBMKEHHE YaCTHII a3p030J1s MO/1 BIMSIHUEM IPACHTa TEMITEPATyPhI
HA3BIBACTCS »

TepModope3om

eKTpodope3oM

Katagope3om

dotodopezom

dhonodopezom

Kaxkoii mpoliiecc OTBETCTBEHEH 3a OCEaHUE MbLIH Ha XOJIOHBIX TOBEPXHOCTAX? TepMOdope3
TEPMOTIPEIUITATALIHSI

KOAJICCIICHIIUS

broranus

dboTtodopes

BcraBbTe mpomnyieHHoe cioBo: «HarpaBiaeHHOe ABUKEHUE 3apSHKCHHBIX MUKPOUYACTHIL B HKUIKON
(BOIHO¥) cpe/ie MoJ1 ACUCTBUEM BHEIIHETO 3JICKTPUYCCKOTO TIOJIsl HA3hIBACTCS »

AIIEKTPOOCMOCOM

apdexrom JlopHa

anekTpodopezom

s dexkrom KBunke

AIIEKTPOTH30M

3akoH4HUTE ornpeeneHue: «MeToa OUYMCTKH KOJIJIOUIHBIX PAaCTBOPOB OT IIPUMECEH, OCHOBAaHHBIN Ha
HEOJIMHAKOBOH CKOpOCTH AU(PY3UN YACTHUI] PA3HBIX pa3MepoOB Yepe3 MOyIPOHUIIAeMYI0 MEMOpaHy,
Ha3bIBAETCH ...»

azcopOIuei

baoramueit

JAATIA30M

HenTu3aluen

yIbTpauiIbTpauen

Kak Ha3bIBarOTCA MOHBI AIEKTPOJINTA, ACOPOUPYIOIINECST HETOCPEICTBEHHO Ha KPUCTAININYECKON
TBEPAON NOBEPXHOCTHU M NMPUAAIOIINE € DIEKTPUUECKUN 3apsia?

KAaTHOHBI

MIPOTHUBOMOHBI a7ICOPOIIMIOHHOTO CIIOS

MIPOTUBOMOHBI U PY3HOTO Cllost

aQHUOHBI

MOTEHIIMAI00pa3yoe HOHbI

Kaxk Ha3pIiBaeTcst 3E€KTPOIUT, HOHBI KOTOPOTo 00pa3yioT JIIC y mOBEpXHOCTH YaCTHI] IUCTIEPCHOM (a3bl
Y KOTOPBIN MPUIAET arperaTUBHYIO YCTOMYUBOCTh KOJUIOUIHBIM pacTBOpam?

KOaryJjsiTop

aJicopOeHT

ocaJuTelNb

cTabunmzarop

(dbnoTtopeareHt

Kak HaszpiBaercs TBEpIast OCHOBAa MULEIUIBI THO(POOHOTO 301517
arperar

JacTHIA

PO
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MHUIIEIIa
rpaHyJsa

3akoHuuTe onpezenenne: «CIuanne 4acTUIl AUCTIEPCHON (Da3bl B KOJUIOMIHBIX CHCTEMaX,
MIPOUCXOJISIICE MTPH UX CTOJIKHOBEHHSIX B PE3yIbTaTe OPOYHOBCKOTO JBMKCHHSI HITH TIEPEMEIIUBAHMS,
Ha3bIBACTCH ...»

agcopOIuen

Kore3uen

anare3uen

KOoarymisinuein

NenTU3alueH

VYkaxxute Ha3BaHHE MUHUMAJIBHON KOHLIEHTPALMU IEKTPOIUTA-KOATryJIATOPA, BEI3BIBAIOIIECH SIBHYIO
KOAryJisIliHi0 KOJJIOUTHOTO PacTBoOpa:

MMpeacii KoaryJjisanunu

KOaryJiMpymolas cnocoOHOCTh

KoaryJiaupymouiee JeiCcTBUe

MOPOT KOATYJISILIHH

KPpUTHYCCKasd KOHICHTPALUsA

VYkaxuTte npaBUJIbHOE yYPaBHEHHE JIJIsi BBIYUCIICHUS opora Koaryasauus ¥y (C,x — KOHIICHTpaLus
ANEKTPOJIUTA-KOATYIATOPa, V 5 — 00BEM IIEKTPONIUTA- KOATYIATOPA, V300 — 00BEM KOJITOMIHOTO

pacTBop)
— Vsojh +V3K

Ty,
— C3K'V3K
- C3K +V'}o.vb
— C3K

7/ - 307 +V3K
— Vax

}/ - V3a7b +V3K
— C:)KVOK

7/ - V?(le +V31<

3akonunte popmynupoBky npasuia [yneie — lMapau: «Koarynsnuio KOUTOUIHOTO pacTBOPa BHI3BIBAIOT
T€ MOHBI 3JIEKTPOJIUTA, 3HAK 3apsAJ1a KOTOPHIX MPOTUBOMOJIOKEH 3HAKY 3apAJa ....; KOATYJIUPYIOLIee
JIENCTBUE NOHA TEM OOJIBIIE, YeM OOJIBIIE €r0 3apsI»

arperara

IMPOTHUBOUOHOB

anpa

TpaHyJIbl

MUTEILTBI

YKZEDKI/ITG KaTHuoOH, 06J'Ia)12lIOH.IPII>i HaI/I60.IIBI_HI/IM Koal"an/IpyIOH_II/IM ,Z[CIZCTBPICMI
+
Ca
2+
M
K
Na*
Al
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Kak Ha3pIBaeTcst TeMIiepaTypHblii HHTEpBaJ, B KOTopoM amophroe BMB nepexoaur u3
BBICOKO?JIACTUYECKOT0 B BSI3KOTEKY4€ee COCTOAHUE U 00paTHO?

TEeMIIEpaTypa IJIABICHUS

TeMIIepaTypa UCIapeHus

TEMIIEPATypa 3aMep3aHus

TEeMIIEPATypa CTEKIOBAHHUS

TEeMIIEpaTypa TEKy4eCcTH

3akoH4HTE POPMYIHUPOBKY: «YBeInYeHHnE 00bEMa (MAcChl) MOJIUMEPHOTO 00pasiia B pe3ysbraTe

MOTJIOLICHUS] HU3KOMOJIEKYJIIPHOM KUAKOCTH WM €€ Tapa Ha3bIBaeTCs »
HaOyXaHHEM

TUKCOTPONUEH

CHUHEPE3UCOM

3acTy/IHEBaHUEM

KoallenBanuen

Kak Ha3wiBaeTcs sSBIICHUE YMEHBIIICHHS 001ero 00hEMa CUCTEMBI TTpH Ha0yxanuu BMB?
3acTy/HEeBaHUE

TUKCOTPOMUS

KOHTPAKIIHS

COJIIOOMIM3AIHS

KoarepBarus

Kakoii hakTop Biuser Ha KOHPOPMALIHIO MOJIEKYIbI OenKa:
W3MEHEHUE JaBIICHUS

pH cpenpt

MepeMEIIMBaHNE

M3MEHEHUE KOHLIEHTpaluu

MMOHMKEHUE TEMIIEPATYPBI

VYkaxure CBOMCTBO, OTJIMYArOIIEe pacTBOPbl BMB 0T KOJIIIOMAHBIX paCTBOPOB:
CIOCOOHOCTH K KOAllepBaLUU

CHOCOOHOCTbH K AUATU3Y

MaJiasi CKopocTh U dy3un

MaJji0e OCMOTHYECKOE JIaBJICHHE

OTIAJIECIICHIIMS

Bri6epute ypasaenue Llltayaunrepa i BI3KOCTH PaCTBOPOB MOJTHMMEPOB:
Mo = KMC

» =KM
M= KM*
n,,=MC
n}'d:KC

Kakxoe BMB M0HO OTHECTH K TIOJIU3IAEKTPOJIUTAM?
6enox

Kay4yyK

Kpaxma

LIEJUIF0JI03a

MOJUATUIIEH

37



BcraBbTe mponyiieHHoe BoipakeHue: «3HaueHue pH cpenbl, mpu KOTOPOM YHCI0 MOHU3UPOBAHHBIX
OCHOBHBIX TPYIII B MOJICKYJIe OeJIKa paBHO YMCITY HOHH3UPOBAHHBIX KUCIOTHBIX TPYIII, HA3bIBACTCA ...»
SKBHUBAJICHTHON TOYKOH

OydepHoi EMKOCTHIO

M303JIEKTPUYECKUM COCTOSIHUEM

M303JIEKTPUYECKON TOUKOMN

KOHCTaHTON JAMCCOIUAIINH

VYkaxure cxemMaTnyeckoe CTpoeHHe MoJUMoHa Oellka B IIEJI04YHOH cpere:
NH3;" - R — COOH

NH; -R-COO

NH3;" - R - COO™

YKaXuTe HANpaBICHUE JBUKCHHUSI TOJIMMOHOB JKEJIaTHHA TIpU AekTpodopese, ecnu ero UOT 4,7, a pH
cpenst 4,07

K KaToay

K aHOZY

nepeMenieHue OTCYTCTBYET

VYKakuTe MEeToJ1, KOTOPhIM MOXHO orpenenuts UOT 6enkos:
METOJ HauOOoJIbLIETO JaBJIEHHs My3bIPHKOB BO3/yXa
ANMEKTPOPOPETUICCKHIA

CTaJarMOMETPUYECKHH

METO/I I1a/IAl0ILEro MIapuKa

(doromeTpUUECKHii

Kakoii u3 nepeuncieHHbIX METOI0B HE HCIIONIb3YeTCs AJIsl ONpeAeSieHUs] U302JIEKTPUIECKON TOUKU
6enKoB?

dboToMeTpuuecKuit

10 CKOPOCTH 3aCTy/IHEBAHUS

10 MOJTHOTE BBICATUBAHMUS

BUCKO3UMETPUYECKHUN

ANEKTPOPOPETUUECKHI

Kak Ha3piBaeTcs BblIeTIEHHE BHICOKOMOJIEKYISPHOTO BEIIECTBA U3 pACTBOpA MYTEM BBEJCHHS B PACTBOP
JPYTOTO, XOPOIIIO PACTBOPUMOTO BeliecTBa?

COTIO0OMIN3AIIH

KOAryJISIITHS

BBLICAJTMBAHHE

bnoramus

BBICBOOOIK/ICHHE

BLI6epI/ITe HOH, Han6onee ITIOJIHO BBIC&J'II/IBaIOH_II/Iﬁ 6CJ'II(I/IZ
SCN™

Cs'

pa

Na*

SO,*

BcraBbTe nponyiieHHoe ¢i10Bo: «Bbiaenenre u3 pacTBopa rnoiuMepa HOBOH KUIKOHN (a3bl,
o0oraiieHHOH MoIUMepoM, (B BHJI€ MEITKUX Kareib), Ha3bIBACTCA. ...»
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KOHTpAKINEH ancopOonueit
KOarymisiuein
KOaJleCILICHIIuCH
KoarepBaluuein

YKaxuTe UOH, NPEMSITCTBYIOMINMN 3acCTyJHEBaHUIO pacTBOpoB BMB:
Ca?*

SO

NOsz~

Na*

SCN™

Yro 3aMeniisieT CKOpOCTh 3acTyAHEBaHUs pacTBopoB BMB?
ITOHMKEHUE TEMIIEPaTypPbl

IIOBBIIICHUE KOHIeHTpauyuu BMB

MPUCYTCTBUE MOHOB S04%

npucyrcTeue nonos Na*

IIepeMEIINBaHUE

Kak Ha3bIBarOTCS CTPYKTYPUPOBaHHBIC TOMOT€HHBIC CHCTEMBI, COCTOSIIINE U3 TIOJIMMEpa U pacTBOPHUTEIISI?
KOaryJIsIThl

KEIATHHUPOBAHHbBIE SMYJIbCHH

CTYIHH

COTIO0MIN3AaThI

reiau

3akonuuTe ornpezaenenne: «CTpyKkTypooOpa3oBaHue, MPOUCXOIAIIEE B JUCTIEPCHBIX CUCTEMAX
(KOJIJIOUHBIX PAaCTBOPaX, CyCIIEH3UsX, [TACTaxX U JIp.) B pe3yJbTaTe YaCTUUHON KOAryasiuu U
MpUBOASIIEE K 00Pa30BaHUIO IPOCTPAHCTBEHHOTO KapKaca 13 TBEPABIX YaCTHII, HA3bIBACTCS. .. »
3acTy/IHEBaHUEM

CHHEPE3UCOM

KOaryiasiuuen

THKCOTPONIUEN

rejaeo0pazoBaHUEM

Kak Ha3bIBarOTCS TeIH, MOTEPSBIIUE XUIKYIO JUCIIEPCUOHHYIO CPENlY B PE3yJIbTAaTEe BHICYITHBAHUS?
JIMOTENTN

TH]IPO30JIU

JTHO30JTH

a’po30JIH

KCeporesu

UTto Takoe TUKCOTPOIHS?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXaHUYECKOTO Pa3pyLIeHUs CAaMOIIPOM3BOJILHO BOCCTAHABIMBATHCS
yMeHbIIIeHne 00bEéMa ucrepcHoi daspl

BBHITIPECCOBBIBAHHUE PACTBOPUTENs U3 HaOyxiero BMB

nporecc Habyxannss BMB

rejaeoOpazoBaHue

Cunepesuc — 3710:
yMeHbIIIeHne 00bEMa U BHIIPECCOBBIBAHUS CPEABI U3 DJTACTUYHOTO CTY/THS
BbIIeseHrne BMB nog neiicTBHEM OpraHU4eCKOro paCTBOPUTEIS
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YMEHBIICHHE 00111ero 00bEMa CUCTEMBI IPH HA0OYXaHUHU
Mepexo] CTyIHS B 30J1b
JIBH>KeHUE MOJieKyll BMB o nelicTBueM 3JeKTpUYECKOro TOKa

[IprunHOIl HECUMMETPUYHOTO CUIIOBOIO I10JIE MOJIEKYJI B IOBEPXHOCTHOM CJIOE SIBJIETCHL. ...
TEIUIOBOE JIBUKEHHUE MOJIEKYT,

ANEKTPOCTATUYECKOE OTTAIKMBAHMUE;

HECKOMITEHCUPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aMMOAEHCTBUS CO CTOPOHBI pa3HbIX (as;
KpHUBH3HA IOBEPXHOCTH pazaena a3z

[To kakOMy PU3HAKY KIACCUPHUIMPYIOT AUCTIEPCHBIE CHCTEMBI Ha YIIbTPAUCIIEPCHBIE,
MHUKpPOI'€TE€pPOTr€HHbIE U rpy00IMCIIEPCHBIE:

10 CTEIIEHU AUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO AUCIIEPCHOMN (ha3bl U AUCTIEPCUOHHOM Cpe/bl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOM CPEJIbL;

10 B3aMMOJIEHCTBHIO YaCTHUL] AUCTIEPCHOM (a3bl

ITo kakoMy IPU3HAKY KJIACCU(PHUIMPYIOT AUCHEPCHBIE CUCTEMBI Ha TMO(GUIbHBIE U IHO0(OOHbIE:
10 CTENIEHU AUCIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (ha3bl M JUCTIEPCUOHHOM Cpelibl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOMN CPEIIBL;

10 B3aMMOJICHCTBHIO YaCTHUL AUCTIEPCHOM (a3bl

ITo kakoMy pU3HAKY KJIACCU(PHUIMPYIOT AUCHEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOIUCIIEPCHBIE:
10 CTENIEHU AUCIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO JTUCTIEPCHOM (ha3bl U AMCIIEPCUOHHOM Cpe/ibl;

10 B3aMMOJICHCTBHIO TUCTIEPCHOM (Pa3bl M TUCTIEPCUOHHOMN CPEIIBL;

10 B3aMMOJICHCTBHIO YaCTHUL AUCTIEPCHOMN (a3bl

Kakoii pa3mep UMEIOT YacTUIIbI B YIIbTPAMUKPOTETEPOTeHHBIX (KOJIJIOUHBIX) CUCTEMAaxX ?
_7 _|
107 -107° m;

10°-103 m;

10°-10" m;

107°

KaKOﬁ pa3Mep HUMCHOT 4YaCTHULbI B MHKpOFCTCpOFeHHLIX CI/ICTeMaX?
107 -107° m;

10°-103 m;

10°-10" m;

107°

Kakoe u3 MMPUBCACHHBIX BLIpa)KeHPII’I XapaKTCPU3yCT MMOBEPXHOCTHOC HaTsDKeHHuE?

(aF /ani )T,S,n j#
(OF 10T )g
(OU138)sy o

B armocdepe BonsiHOTO mapa HaXOAWTCS KBapiieBasi KIOBETA C MNIOCKUMH CTEHKAMU W TOHKHI KBapIIeBBIN
kanmwuisap. [lpu noBeIieHNN 1aBieHNs Mapa KOHJIEHC AU HAUMHAETCA

OJIHOBPEMEHHO Ha CTEHKAX KIOBETHI U KaMWLISIPA;

BHAYaJjIe B KIOBeTE (MPH MEHBIIIEM 3HAYCHUH [s);

BHAYaJIe B KaMWJUISIpe
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XKunkocts Haxonutes (1) B TOHKOM cMauMBaeMOM Kanmwiuisipe paauyca T; (2) B kamie paguycal ; (3) B
Makpodasze ¢ TIOCKOH MOBEPXHOCTHIO (I =00). PacmonoxuTe 3TH CHCTEMBI B TIOPSIKE BO3PACTAHUS
JaBJICHHsI HACBIIIICHHOTO Tapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JlBa CTEKNIAHHBIX Kamuinspa paauyca I u Iz (r <r,) YacTMYHO TOrpyXeHbl B BOAay. BeicoTa
KaNLISPHOTO MOJHSTH paBHa cootseTcTBeHHO N, 1 hy. Kakoe cooTHOIIEHHE cripaBeunBo:

h, <h,,
h >h,
h,=h,

Nwmeem nByxdaznbie cucremsl: (1) Boga/6en3omn, (2) Boaa/rekcan, (3) Boga/anmiuH. Pacnionoxute 3tu
CUCTEMBI B PsIJI IO YOBIBAHUIO MEXK(PA3HOTO HATSHKESHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

Pacrnionoxxure qaHHble BEIIECTBA B PsiJi IO YOBIBAHHUIO TOBEPXHOCTHOTO HaTsKeHus: (1) anunuH, (2)
oensoun, (3) Boaa, (4) rekcaH.

1>3>4>2;

4>2>1>3;

3>1>2>4,

3>1>4>2

Konnouaneie pacTBOpBl OTJIMYAKOTCA OT HCTUHHBIX CIEAYIOIIMMH OCOOCHHOCTAMHU: A) OuYeHb ClIabo
BBIPQKEHbl KOJUIUTATHBHBIE CBOMCTBA; b) 3HAUMTENBbHO BBINIE CKOPOCTh AUPPY3UH PacCTBOPEHHOIO
BellecTBa; B) pacTBopeHHOE BeUIeCTBO pazapoOJeHO 10 MOJeKysl (MOHOB); I') 4acTHIBI KOJJIOWIHO-
PacTBOPEHHOIO BEIIECTBA CIIOCOOHBI MPOHUKATh Yepe3 yJIbTPATOHKOMOPUCTbIE MeMOpaHbl; []) ABistoTCS
OINTUYECKU HEOJHOPOIHBIMU (pacCceuBarOIIMMU CBET) cpeamu; E) Bce KOIIOUHbIE pacTBOPHI SBISIOTCS
TEPMOJMHAMHYECKH HEYyCTONYMBBIMH HEPAaBHOBECHBIMU CHCTeMaMM. Kakue yTBep AEHMs SBISIOTCS
MpaBUIbHBIMU?

1) BI'B;

2) ALl

3) BI'A;

4) AT

Konnouaneie pacTBOpHI SBISIOTCS MPOMEXYTOUHBIMH (TIEPEXOIHBIMU) MEXKY UCTUHHO TOMOTE€HHBIMH U
WCTHHHO TETEPOTEHHBIMH CHCTEMaMH, TaK KaK COYETAlOT B ce0e MPU3HAKH TEX M JIPYTUX: A) YaCTHIIBI
IMCTIEpCHOM (Da3bl ydacTBYIOT B TEMJOBOM (OpOYHOBCKOM) IBM)KEHUH; bB) KoJIoWJHBIE pacTBOpPHI
OOHapYKUBAIOT KOJUTUTATHBHBIE CBOWCTBA; B) 4acTHIIBI KOJUTOMIHO-PACTBOPEHHOTO BEUIECTBA SBIISIOTCS
($a30BBIMH YACTHIIAMHU, UMEIOT NMOBEPXHOCTh pasjienia ¢ OKpyxkatomei cpenoit; I') TepmonnHamuyeckue
CBOWCTBA KOJUIOMAHO-IUCTIEPCHON (pa3pl (XMMUYECKHH TIMOTEHIHAJ, IaBJICHHE HACBHIIICHHOTO TMapa,
pPacTBOPUMOCTD U JIp.) 3aBUCAT OT pa3Mepa yacTuil. Kakue u3 mepeunciieHHBIX MPU3HAKOB OTJIHYAIOT
KOJIJIOWHBIE PACTBOPHI OT HCTHHHO Te€TEPOTCHHBIX CHCTEM?

1)ABI;

2)AT
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3)ABI;
4)BI'

B noBepXHOCTHOM cl10€ paBHOAECHCTBYIOLIAS CUII MEAKMOJIEKYIISIPHOIO B3auMOJIeiicTBUA: 1) paBHa HYIIIO;
2) He paBHA HYJIIO; ¥ HampaBjeHa A) B Tiy0b (a3bl IO HOPMAIU K MIOBEPXHOCTH; b) TaHreHIManbHO
noBepxHocTu. OTBET BbIpA3UTE COYETaHUEM LUPbI U OYKBBI.

2A;

1b;

1A;

2b

B KaIuiio BoJbI Ha TIOBEPXHOCTH KBAPIIEBOH MIACTUHKM BHECEH THAPOXJIOPH/L JOCIHIAMMOHHUS
[C12H25N"H3]CI™. B pesynbTare nmpou3onnio

YMEHBIICHHE KPACBOTO YIlIa CMAauNBaHHUS;

BO3pacTaHHE KPAeBOTO yIJIa;

KPaeBOii YroJl He H3MEHHIICS

3omp Agl monyden B3aumoneictBueM AQNO; u Kl npu wu3beitke Kl Kakoih won Oyner
MOTEHIHATIOOTPEACTISIOINM?

1) Ag™;

2) I

3)K";

4) NO3~

KakoBbl BO3MOXKHBIC TPHYUHBI BO3HUKHOBEHUs J[DC HAa OBEPXHOCTH YACTHII THAPO30JIs KPEeMHE3eMa B
Bone?

azcopOITMsi MOHOB cTabUIM3aTopa

MOHM3AIHS TTOBEPXHOCTHOTO CIIOS

JOCTPaMBAHKUE KPUCTAUTMICCKON PEIISTKA HOHAMH U3 PacTBOpa

[Ipn mnosnydeHun osmynbcuil THHa "Macio B BojA€" B KayecTBE CTA0MJIM3aTOPOB HCIOJb30BaHBI
TUPOXJIOpUA AojenmiaMMonys. KakoB 3Hak 3apsaa Kameins?

1) MONOKUTETHHBIH;

2) oTpHLIATENIbHBIH;

3) Het 3apsna

K kaxomy anektpony OyayT nepemeriarbcs MakKpoOMOJIEKYJIbl Oenka B KUCIIOHN cpefe?
1) k karoxy;

2) K aHO#Y;

3) He OyayT nepeMerarbes

[Tpu cuHTe3e JIaTeKca MOJUCTUPOIIA B KAUECTBE CTAOMIIM3aTOpa MCIIOIB30BAIU TOJCIIMICYIb(AT HATPHSI
C12H250S0O3Na. Kakoit noH OyeT MoTeHIIHATIONPEACTSIONTIM?

lNa®;

2)C12H2507;

3)C12H250S03°

I'unposons cynbduma mermbska (1) momyden mpomyckanmem u30BITKa CEPOBOAOPOJA Uepe3 PacTBOP
MBIIIBIKOBHCTON KUCIOTHL: 2 HyASO3 + 3 HoS = As,S3| + 6 H,O. 3apsin wactur Oyner

TIOJIOKUTENBHEIH (BeeacTBre afcopormu nonos HY);

OTpHIIATENIbHBIN (BCIIEACTBUE aacopOiuu noHoB HSY);

3apsig OTCYTCTBYET
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I'uaposoins xnopumaa xenesa (1) nmoayden ruaponuszom FeCl; mpu kunsuennu pacrsopa: FeClsz + 3H,0
< Fe(OH)3] + 3HCIl. B pesyabrare 00pa3yeTcs MHUIEC/UIA, CTPOCHHE KOTOPOW MOYKHO BBIPA3UTh
dopmymnoii {m[Fe(OH)3s] nFeO" (n-x)CI'} xCI". Vkakure COCTABIAIOIME YAaCTH MHIEILIBL 1) Sapo
MUILIEIUIBI, 2) MOTEHIIUATIONPEACIISIONINE HOHBI, 3) MPOTUBOMOHBI OT YACTHUIIBI /0 TPAHUIBI CKOJIbXKEHUS,
4) nporusonons! muddys3Hoi vactu JIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI; T) nFeO". Bapuantsl
OTBETA:

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

I'uaposons woauaa cepebpa moayder mo peakuun: AGNO; + KI = Agl + KNOj3 B prcyTcTBUU H30bITKA
AgNO;3. ®opmyna Munebl 300181 UMeeT BUJ (YKaKUTe NpaBUIbHBINA OTBET):

{m[Agl] nAg" (n —Xx)NO3 } xXNO3~

{m[Agl] nI" (n—x)K"} xK"

{m[Agl] nNO; (n-x)Ag* }IxAg"

YT0 Ha3LIBAIOT FpaHI/IHGfI CKOJIBKCHHA ITPU SJICKTPOKMHCTUUCCKHUX SIBIICHUSX ?

TpaHUILy MEXy aJICOPOIIMOHHBIM U U Y3HOHHBIM CIIOSIMU TIPOTHBOUOHOB,

rpaHuIly, 0 KOTOpoil mpoxoaut pa3pbiB JOC npu TENI0BOM IBUKEHUH YaCTHII;

rpaHuIly, IO KOTOPOoil mpoxoauT pa3pbiB JDC mpu HaTOKEHUH BHEITHETO SJIEKTPUIECKOTO MOJIs;
rpaHuily pazaena ¢as.

UYro Takoe 1) anexkrpodopes 2) 31eKTpoocMoc 3) MOTEHIMal CEAUMEHTAUU 4) OTEHIMa)l TeYeHUs? a)
TEYEHHUE KUAKOCTH B KaIWUIAPE O[] IeHCTBUEM JIEKTpUYecKoro nosis; 0) BoznukHoenue JJIC npu
OCEeaHWU YACTHIL; B) IBUKCHUE YACTHILL AUCTIEPCHON (ha3bl MO ACHCTBHEM DIICKTPHUYECKOTO TIOJIS; T)
Bo3HUKHOBeHUE DJIC nmpu TeueHUH KUJKOCTH Yepe3 KaluUIIpHO- OpUCTOoe Teo. Bribepute
IIPaBUJIbHBIN OTBET:

la; 20; 3B; 41

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kakoii Bus numeer ypasHenue I'enbmronbia-CMOITyX0OBCKOT0, CBS3bIBAIOIIEE BEIMUNHY (-TIOTEHLMANA U
CKOPOCTH d7eKTpodopesa (anekTpoocmoca)?

U= eg,cH
n
u=—"1
gg,cH
u=st
&g,

Kak pacnonararotcst B mpocTpaHCTBe IPOTUBOMOHBI 110 Teopuu [lTepna?

paccessHbl B IIPOCTPAHCTBE HAa HEKOTOPOM PACCTOSHUM OT TpaHMIbI pasnena (a3, obpasys nudpdys3Hbiit
CJION;

pacrioyio’keHbl BOJIU3U TpaHULbl pa3ziena a3, 00pasys MIOCKUN KOHIEHCATOP;

4acTh MPOTHBOMOHOB HAXOAMWTCS BOJU3M TpaHUIILI pazzena ¢a3, o0pa3ys aacopOIMOHHBIN CIIOW, Y4acTh
paccesiHa B IPOCTPAHCTBE, 00pa3ys 1upy3HbIN CI0M TPOTUBOMOHOB

Yemy paBHa 3¢ dexTruBHAs ToMMKHA 11D Y3HOHHOTO CIIOsI?
PacCTOSIHUIO, Ha KOTOPOM MOTeHIUAT AU(PPY3NOHHOTO CII0ST CHIKACTCS 10 HYJIIS;
PaccTOsIHUIO, HA KOTOPOM MOTeHUUaN JUPPY3MOHHOTO CII0s CHUXKAeTCs B 6 pas;
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paccTOsHUIO, HAa KOTOPOM MOTeHIUaN AU PY3MOHHOTO €051 CHUXKAETCS B 2 pasa;
paccTosHUIO, HA KOTOPOM NoTeHIuaNn Jup(y3nOHHOTO CJI0Sl OCTAETCS MOCTOSIHHBIM

Kakoii moteHIman Ha3bIBalOT JIEKTPOKUHETUUECKUM?

MOTEHIIMAJ Ha TpaHulle pasnena das;

MMOTEHITMAJ Ha TPAHUIIE CKOJIBKCHHUS;

MOTEHIMAJ Ha TPaHMIIE aICOPOLIMOHHOTO U AU(PPYy3UOHHOTO CIIOEB;

noteHiman JJ9C Ha pacCTOSHUM OT TpaHuIlbl pazzaena (a3, paBHOM 3D PeKTUBHON ToMmUHE TUDPy3HOM
gactu J[9C.

Kakoii u3 nepeuncieHHbIX HOHOB 00J1aaeT HauboJbIIel crnocoOHoCcThI0 CkuMath J19C B 307€e cynbduaa
cypbMslI (111) Sb,S3, cTabuar3oBaHHOM HUTPATOM CYPHMBI?

1) Ca*";

2)Cl;

3) SO~ ;

4) Na'.

IToueMy npu Bo3pacTaHuy paJuyca HOHOB, UMEIOIINX OJUHAKOBBIN 3apsy, ycuiauaercs cxarue J19C?
H3-3a YMCHBUICHUA Ir'HpaTaliii HOHOB,

13-3a BO3PACTaHUs AUIIOJBHOTO MOMEHTA HOHA;

13-3a yBEJIMYEHUS a/1cOpOLIUU NOHA;

13-3a YBEIMUYCHHS KPUCTANIOXUMHUECKOT0 pajuyca HoHa

[Ipu kakux ycnoBusx Bo3moxkHa ctpykrypa I2C no I'enbmromnpiry?
MIPU BBICOKOM KOHIICHTPALUU HHIU(PPEPEHTHOTO FIEKTPOIIUTA;

0e3 100aBOK JJICKTPOIIHTA;

HEBO3MOYKHA HU ITPH KAKHX YCIIOBHIX

Kakoii 31ekTpouT Ha3biBatoT HHAUGDHEPEHTHBIM?

OJIMH 13 NOHOB KOTOPOTO CIIOCOOEH JTIOCTPAanBaTh KPUCTAIUTMYECKYIO PEHIETKY arperara MUIIEIUTbI,
HE COJepIKaIINii HOHOB, CIOCOOHBIX JIOCTPAaUBaTh KPUCTAJUIMUECKYIO PEUIETKY arperara MULIEIUIbI 1
WU3MEHSTH ITOBEPXHOCTHBIN IMOTSHITHAI (o,

HE COJepIKallInii HOHOB, oOpazyromux auddysnyto gacts [13C

Kakoii 271eKTpoauT Ha3bIBalOT HeMHIUPHEPEHTHBIM?

coJIep KallMii HOHBI, CIOCOOHBIE TOCTpauBaTh KPUCTAJUINYECKYIO PELIETKY arperaTa MUIIEIUIb;
coJiepaKalllvii MOHBI, OTHOMMEHHBIE C IPOTUBOMOHAMH MULEILIBI;

HE COJIep Kalluii HOHBI, CIIOCOOHBIE TOCTpauBaTh KPUCTAJUIMYECKYIO PELIETKY arperara MULEIbI;
HE COJEep KA MOHBI, BXOIALIUX B MULIEILLY 30JI

Kakoii 13 noHoB 0061s1aaet HaubobIIel criocodHocThio cxuMath JI9C B 301e MNO,, cTaOMITN30BaHHBIM
KMnO,4?

1)Ba?*;

2)Cl;

3)S0,%;

4 K*

Kakoii 13 nepeurcieHHbIX HOHOB 00J1a/1a€T HaUMeHblel cnocoOHocThIo coxumath J19C B 30me Agl,
crabmmzoBaHHbIM AgNO3?

1) Na™;
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2)CI;
3) SO.%;
4) Ca**

Kak m3mensiercss sddextuBHas tomumHa aupdy3Hoi yactu JADC mpu yBeIWYEHHUH KOHICHTPALUU
UHIUDPEPEHTHOTO IEKTPOJIUTA B 00beMe BOTHOM (ha3bl (TOBBIIICHUH HOHHOMN CHUIIBI)?

1) Bo3pacraer;

2) HE MEHSETCS;

3) ymeHblIaeTcs

Kakoe neiictBue okaszsiBatoT Ha 1DC nHIudpGepeHTHBIE 3IeKTPOIUTHI?
MOBBIIIAIOT (- MOTEHLUATT;

HE U3MEHSIOT (- OTeHIHa;

YBEJIMYMBAIOT OTEHIIMA IPAHUIIbI pa3/iena;

CHIDKAIOT (- MOTEHIIMAT

JlaTekc — 310

nByx(ha3Has JBYXKOMIIOHEHTHAs CUCTEMa-IUCIIepCUs MTOJIUMEPa B BOJIE;

nByx(dasHas TPEXKOMIIOHEHTHAs  CHCTEMa-TUCIIepCHs IOJMMepa B BOJAC, CTaOWIM30BAHHAS
MTOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM (3MYIBIaTOPOM);

onHO(a3Has CUCTEMAa — PACTBOP MOJUMEPA B BOAHOU CpeJIe, COACpKAIICH IMYIbIaTop

JInodoOHBIEC KOJUTOUTHBIC CUCTEMBI IPUHIIUITAATHHO arperaTuBHO HEYCTOWYUBBI, TOTOMY YTO
00agaroT N30BITKOM CBOOOIHON PHEPTHUH;

XapaKTePU3YIOTCSI BBICOKUM MOJICKYJISIPHBIM CPOJICTBOM MEXKIY JUCTICPCHOU (ha30ii U AUCTIEPCUOHHOM
cpeaoi;

00pa3yrTCs B pe3yJIbTaTe CaMOIIPOU3BOIBLHOTO TUCIICPTUPOBAHUS

JIno¢uinbHbIE KOJJIOWAHBIE CUCTEMBI TPUHIUITNAIBHO arperaTUBHO YCTOHYMBEI, TOTOMY YTO

o0pa3yloTcsi B pe3yidbTaTe CaMOIPOM3BOJIBHOTO TUCIIEPIUPOBAHUS M XapaKTEPH3YIOTCS BBICOKUM
MOJIEKYJIIPHBIM CPOJICTBOM MEXIY TUCIIEPCHOM (a30i U AUCTIEPCUOHHOMN CPeOoi;

o01ajatoT N30BITKOM CBOOOHOM SHEPIHH;

MUMEIOT MPEJIEITBHO BBHICOKYIO TUCTIEPCHOCTD

Ha mnoBepxHOCTHM wyacTull JaucnepcHo (a3pl MOJUCTHPOJIBHOTO JIaTeKCa HMMEETCsS pPa3pe’k eHHbIN
ancopobunonssiii cinoii ITAB — maypara kamus (C11H2sCOOK). ArperatuBHast yCTOWYMBOCTB JIaTeKca
oOycIioBieHa JeHCTBUEM

MOHHO-3JIEKTPOCTAaTUYECKOT0 (haKTOpa yCTOMUUBOCTH;

TUAPATAUOHHOTO (haKTOpa;

CTPYKTYPHO-MEXaHUYECKOTo (akTopa

Ot kakux (aKkTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH OBICTpOii Koarysaiun K
OT TEMIIEPATyphl U BA3KOCTH CPEJIbI;

OT TEMIIEpaTyphl U BPEMEHU KOaryJsaluu;

OT BPEMEHHM KOAryJisIlIuy U KOHIEHTPAIMU YaCTHII

[Topor 6bIcTpOit KOArynauuu — 370 KoHLEeHTpauus nekTponuta (C,y), Ipu KOTOpoi

CKOPOCTb KOAryJIsiIIUU IEpecTacT 3aBUCETh OT Coy;

MOTEHLIMAJIbHBINA Oapbep OTTAIIKUBAHHS CTAHOBUTCS] PAaBHBIM HYIIIO U BCE CTOJIKHOBEHUS CTAHOBSTCSA
3G EKTUBHBIMUY;

CIpaBeIUBBI 00a yTBEPKACHUS
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[Topor koarynsuuu — 3T0 HAMMEHbINAsE KOHLIEHTPALHS SIEKTPOIUTA, IIPH KOTOPOH

CTaHOBUTCS BO3MOXKHOU KOAryJISIH, T.K. TIOTEHIIMATBHBINA Oapbep OTTAJIKUBAHUS CTAHOBUTCS MEHBIIE
SHEPIUH TEIJIOBOTO JBM)KCHUS;

BCE CTOJIKHOBEHUS YaCTHUI] CTAHOBSTCS 3()()EeKTHBHBIMU;

CTIpaBEIIMBBI 00a YTBEPKIACHUS

Kaxkoe u3 onTudeckux siBICHUN HEBO3MOXKHO B KOJJIOMJIHO-TUCIIEPCHBIX CUCTEMAX ?
I pakIus CBeTa;

OTpa)K€HUE CBETA OT MOBEPXHOCTH YACTHII;

MOTJIOLIECHUE CBETa

benbrit 301p OocBemaeTcss MOHOXPOMAaTHYECKMM CBETOM C JuiHOW BOHBI 400HM (cuHMM) u 700HM
(kpacHblif). B kakoM COOTHOIIIEHUU HAXOATCS BETUYUHBI MYTHOCTH?

Ta00 = T700

T400 = T700

Tao0 < T700

Kakoe u3 npuBeieHHBIX ONpeieIeHuii MyTHOCTH SIBIISICTCS] HEPABUIbHBIM?

MYTHOCTh — 3TO BEJIMYHMHA, OOpaTHas TOJIIUHE CJIOSA, IPU KOTOPOH MPOXOISIINMA CBET OCIA0ISIETCS B €
pas;

MYTHOCTI) — 3TO BEJIMWYHWHA, YHUCIICHHO paBHaH J'IOFapI/I(bMy OTHOUIICHHWA HMHTCHCHBHOCTHU IIAAAarOIICro u
MIPOXOISIIETO CBETA Yepe3 PACCEUBAIOIIYIO CPEY;

MYTHOCTI) — OJTO BCIWYHHA, paBHaﬂ HMHTCHCUBHOCTHU CBC€TAQ, paCCGSIHHOFO II0 BCEM HaHpaBJIeHI/ISIM
eauHuIEel 00beMa CHCTEMBI IIPH MHTCHCHBHOCTH I1aJIAI0IIIETO CBETa paBHOM 1.

CornacHo ypaBHeHUIO P3jiess MHTEHCUBHOCTh PACCESHHOI'O CBETA BO3PACTAET MPSAMO IPOMOPLHUOHAIBHO. ..
KyOy lMaMeTpa 4acTHII;

KBaJIpaTy JJIMHBI BOJIHBI NIA/IAI0IIET0 CBETA;

YUCJICHHOW KOHIICHTPAIIUH YaCTHUIL

IIpumepbl OuIeTOB 1151 IK3aMeHa 1o AucuuiimHe «Ko/uiouaHo-AucnepcHbie COCTOSIHUS B
NpUpoIE»

BUJIET Ne 1
1. OCHOBHI)IG 3a1a4un KOJ'IJ'IOHI[HOfI XUMHUHA. KOJ'II/ILIGCTBGHHaSI XapaKTepI/ICTI/IKa I[I/ICHCpCHI:IX CUCTEM.
Knaccudukanus no pazmepy 4acTuil (IUCIIEPCHOCTH).
2. Peonornueckue cBOMCTBa CBOOOTHOAUCTIEPCHBIX CHCTEM. Y paBHeHH HploTOHA 1 DHHINITEHHA.
3. YroOsl BbI3BaTh Koaryssimio 10 mz 30 ruapokeuaa sxenesa (1), B kaxxmaom ciydae moTpe6oBanioch
npuauthb: 7,6 ma 2 1 pactBopa NaCl, 11 mz 0,01 u pactBopa NapS04 u 13,5 mz 0,001 1 pactBopu K3 [Fe
(CN)g]. Onpeenute 3HAK 3apsiaa YaCTUIL 30715 U BBIYUCIUTE TIOPOT KOATYIISAIHH KKIOTO SJICKTPOIIHTA.

BUJIET Ne2
1. Knaccugukanys TuCHepcHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO (a3, 10 B3aMMOJEHUCTBUIO MEXIY
YacTUIIAMU AMCIIEPCHOM (a3, MO CTENEHH B3aMMOICHCTBHSI JUCTIEPCHO (pa3bl ¢ AUCTIEPCHOM CpeoH.
2. Kunertuka ObicTpoii koarymsiiuu. Teopust CMOIyXOBCKOTO.
3. BnusHME KOHLEHTpalWu, TEMIEPATYpbl U JJIEKTPOJUTOB HAa 3acTyJHEBaHUE »enatuHa. [louemy
CTYAHH — 3JIACTUYHBIC, a I'CJIN — xpynKHe?

BUJIET Ne3
1. Obm1ast xapakTEepUCTHKA KOJUTOMTHBIX CUCTEM M METOJIbI UX MOJTYUESHHUS.
2 O6pa3zoBanue JIHOPOOHBIX AUCIIEPCHBIX CUCTEM IPH JAUCIIEPTUPOBAHUM; MPOLIECCHI TUCIIEPTUPOBAHNS B
MIPUPOJIE U TEXHHKE.
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3. KakoB MexaHu3M CTaOWJIM3alUU SMYJIbCUNA MOBEPXHOCTHO-aKTUBHBIMHU BemiecTBamu? Pa3bepure Ha
IIpUMEpE IMYJIbCUI THUIIA M/B B IPUCYTCTBUH AMYJIbraTopa 0jieaTa HaTpusl.

BUJIET Ne4
1. IloBepXHOCTHOE HATSKEHUE OJHOKOMIIOHEHTHBIX XUIKOCTEH. JlMCIIEpCUOHHBIE U HEUCIIEPCUOHHBIC
B3auMoercTBua. Pabora kKore3uu.
2. Crabunm3anus sMysbcuii U oopamenue ¢a3. [Ipunnun nogdopa smynsraropos. KoanecueHus.
3. Kakoe siBieHHe Ha3bIBaeTCsA TUKCOTpOnue? B KakuxX KOJUIOMIHBIX cCUCTeMaxX oHO HaOmomaercs? Ilpu
KAaKUX yCIOBUSX?

BUJIET NeS
1. Ctpoenne Munemis rupodoOHOTro 30115, BiusHue KOHIEHTpaU U IPUPOJIBI JIEKTPOIUTA
(uaguddepenTarie 1 HenHAUPPEPEHTHBIEC HIEKTPOIUTHI) HA BETMYUHY M 3HAK 3apsiAa KOJJIOUIHBIX
YACTHII.
2. Metoapl U3MepeHHsl TOBEPXHOCTHOTO HATSHXKEHHUS W CBOOOJHON MOBEPXHOCTHOM SHEPTHM TBEPIBIX
Tell.
3. IlosicauTe MexaHu3M comoOmmm3anuu. [ 1e B mpakTHKe UCIOIB3YIOT ATO SIBICHUE?

BUJIET Ne6
1. 3aBUCHMOCTb IOBEPXHOCTHOI'O HATSDKEHHMs BOJHBIX pacTBOPOB OT KoHueHTpauuu IIAB.
[ToBepxHocTHAst akTUBHOCTH. YpaBHeHue [lumkosckoro. [Ipasuna Jdroxno-Tpayoe.
2. CeauMeHTAllMOHHAS U arperaTuBHasi yCTOMYUBOCTD JUCIIEPCHBIX CUCTEM.
3. Hanummumre ¢dopMmyny Muuemisl 3054 Hoauaa cepedpa, NOJYYEHHOTO IIPU B3aWMOJAEHCTBUU
pa30aBIeHHOIO pacTBOpa Hoauaa Kaimus M M30bITKa HUTpaTa cepebpa. KakoB 3apsn Oyner uMmeThb
rpanyna?

BUJIET Ne7
1. Bausaue wnmauddepeHTHBIX H HeMHIU(P(GEPEHTHBIX AJICKTPOJUTOB HA AJIEKTPOKHMHETHYCCKUI
notrenmnuan. CTpoeHne MUTIEIUT THIPO(HOOHBIX 30JICH.
2. ®aKTOpPHI arperaTiBHONW yCTOMYMBOCTH TUCIIEPCHBIX CHCTEM.
3. Hamumure dopmyny wMunemisl 3058 OpoMuga cepeOpa, IMOJYYEHHOTO TIPH  B3aUMOJACHCTBUU
pa30aBIeHHOTO pacTBOpa HUTpara cepedpa M30bITKOM OpoMuaa Hatpus. KakoB 3apsa OyneT MMeETh
rpanyna?

BUJIET Ne8
1. YcToiunBOCTh M KOATyJIsALUs KOJUIOMIHBIX cucTeM. B3anMHas koarymsuus 30ei.
2. ToHKUE MJIEHKU: TIEHHBIE U SMYJIbCUOHHBIE. [Ipuposa ycroitunBocTy.
3. 3onb Honuaa cepeOpa noiydeH nobasienueM k 20 mz 0,01 H pacTtBopa oauaa kamus, 28 ma 0,005 v
pacTtBopa HHTpara cepeOpa. Hanmmmre Qopmyny MHIEUIBI MOTYYEHHOTO 30JI1 M OINpPEIEIuTe
HarpaBJIeHUe IBUKEHUS TpaHyIIbl 30511 Hoaua cepedpa npH 3aeKTpodopese.

BUJIET Ne9
1. O6pa3oBanue MMO(YOOHBIX TUCTIEPCHBIX CUCTEM IIPH IUCIIEPTUPOBAHNN; KOHAEHCUpOBaHUU. [Iprmepsl.
CrpoeHne MULIENIIBI KOJJIOUTHOM YaCTHIIBI.
2. CtpykTypHO-MexaHuueckuil 6apbep no Pebunnepy - kak (pakTop yCTOHYMBOCTH AUCIIEPCHBIX CUCTEM.
3. Hamummure ypaBHEHMsI peakLMi, BBIPAXArOIIMX IPOLECCHl, MPOUCXOAAIINAE MPH MOIYYEHHM 30415
ruapokcuaa xenesa (111) meromom runponuza. M300pazute cTpoeHNE MUTIEIUIBI JAHHOTO 3014,

BMWJIET Nel0

1. MeTopl OJTy4eHUsl U OUYUCTKU AUCIIEPCHBIX cucTeM. [lonydyenue 3051ei METOI0M MENTU3ALMH.
2. MonekynsapHO-KHHETHYECKHIE CBOMCTBA KOJUIOMIHBIX CHCTEM.
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3. 3omp Opomuma cepebpa mosydeH peakuued nBoitHoro oomena 20 mz 0,005 H pacTBOpa HUTpara
cepedpa u 20 vz 0,0025 H pactBopa Opommuaa kanus. Hanummre Gopmyny MUALIETIIBI TTOJTYISHHOTO 30715
U OTIpEeCIUTE HAMPABJICHHUE BMKEHUS TPaHYIIBI Opomuia cepedpa mpu eKTpodopese.

Tekylmuii KOHTPOJIb 3HAHUKA MPOBOIAUTCA ITYTEM OLIEHKW BBINOJHEHUS NUCBMEHHBIX 3aJaHUM K
MPAKTUYECKUM 3aHATHSIM, a TAK)KE YCTHBIX OTBETOB Ha MPAKTUYCCKUX 3aHATUAX M 3aIIuTe pedepara.

MeTtoanka (popMUpPOBAHUSA Pe3yIbTUPYIOLIEH OLEHKHU

B xone Tekyiero KoHTposist cTyzieHThl MoryT Habpars 0-100 6amios:

1 —s1 pyOeskHAs aTTeCTALUS - MAKCUMAJIBLHO 50 0a/U10B; U3 HUX:

Ot 0 10 25 6amwioB (pyOexHas aTTecTalus) — TECTHpOBaHHUE B IeHTpe TecTupoBanus COI'Y;

Ot 0 510 25 6annoB (TEKylias OIEHKA) — aKTUBHAsg padoTa 3a JaHHBIA MEpHOA Ha JIAOOPATOPHBIX
3aHATUSIX

2-51 py0e:kHAs aTTECTAIlUS — MAKCUMAJILHO 50 6a/U10B; U3 HUX:

Ot 0 10 25 6amioB (pyOexHas aTTecTalus) — TECTUpOBaHUE B 1eHTpe TecTupoBanus COI'Y;

Ot 0 1o 25 GamuioB (Tekyllas OllEHKa) — aKTHUBHasl paboTa 3a JaHHBIN IEpUoJ Ha JIAOOPATOPHBIX
3aHATHUSIX

IIpoMeKyTOUHBIN KOHTPOJIb:

Jlns 3k3aMeHa:

3a yCTHBIM OTBET Ha 3k3aMeHe cTyAeHT noisydaeT 0-50 G6aoB. CTyAeHTHI, IOIY4YUBILNE B XOE
TEKYILEro U pyoexHoro KOHTpoJs 56-100 6aioB aBTOMAaTUYECKH MOTYYarOT « DK3aMEH».

PesynbpTHpyromias oreHka ckiaabBaeTcs mo coorsercrBytomieit BPC popmyse:

(T, + Tz) + (P1+P2+ 3)2
rae Tp + T - KonmuecTBO 0AJLIOB 3a TEKYIIYIO padOTy CTYICHTOB B CEMECTPE
P14+ Py - xonuuecTBO 6aNIOB 32 2 KOMIBIOTEPHBIX TECTUPOBAHUMN CTYJCHTOB B CEMECTPE
D - KOIM4YECTBO 0aJIOB, HAOPAHHBIX HA DK3aMEHE.

CTyneHT uMeeT MpaBo cAaBaTh PK3aMEH B COOTBETCTBHH co mikajoi oT 0 mo 100 Gamnos, ecnu
MOJTyYCHHBIH «aBTOMATUYECKH» PE3yNbTaT M0 HAOpaHHON cymMMme 0ajuloB €ro He ycTpauBaeT. B aTom
cllydae, CTYJIEHT MOXET PacCUMTHIBATh TOJBKO Ha pe3yabTaT, MOJYYCHHBIH Ha 5k3ameHe. Ecimu ke
cTyneHT Habpasn Menee 30 OamuioB MO TEKyIIEeMYy KOHTPOJIO 32 BECh CEMECTp MO TUCIUILIMHE, TO OH
00s13aH cJlaBaTh 9K3aMEH B CECCHIO 10 BeIoMOCTH Ne2 B cOOTBETCTBHH cO IKaoi ot 0 10 70 Ganos.

Ixkana uTOroBoi aKkaAeMU4eCKOM YCIEBAEMOCTH CTYACHTOB 110 JUCLHILINHE

Cucrema ouenok COI'Y
Cymma OamnnoB HaszBanue HUucnoBoi SKBUBAJIIEHT
86 - 100 OTIMYHO 5
71-85 XOpOIIIO 4
56-70 YIIOBJIETBOPUTEIBHO 3

OHeHI/IBaHI/Ie O0TBETA CTYACHTA HA JK3aMCEHE

Xapakmepucmuka omeema oannwl
JlaH moyHBIN, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIN BOIPOC, MOKAa3aHAa COBOKYIHOCThb
OCO3HAHHBIX 3HaHUM 00 o00bekTe, NPOSBIAIOLIAsCI B CBOOOJHOM ONEPUPOBAHUU
MOHATUSMH, YMEHUHW BBIICINTH CYIIECTBEHHbIE M HECYUIECTBEHHBIE €r0 IPHU3HAKH,
NPUYMHHO-CJIECTBEHHbIE CBSI3U. 3HaHHEe 00 O0O0bEeKTe JEeMOHCTpHpyeTcsi Ha (oHe
NOHMMAHUS €ro B CHCTEME JaHHOW HayKu U MEXIUCUUIUIMHAPHBIX CBszei. OTBer
dopmynupyeTcsi B TEpPMHMHAX HAYKHM, H3J0XKEH JIMTEPAaTypHBIM S3bIKOM, JIOTHYEH,

46-50
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J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIINIO CTYACHTA.

JlaH 1moJIHBIN, pa3BEpHYTHIM OTBET HAa IIOCTABJICHHBIM BOIIPOC, IOKa3aHA COBOKYIIHOCTb
OCO3HAHHBIX 3HAHUH 00 0OBEKTE, JOKA3aTENbHO PACKPBITHI OCHOBHBIE MOJIOKEHUS TEMBI;
B OTBETC IIPOCIIEKUBAETCS YETKass CTPYKTypa, JIOTMYECKas I10CIECA0BATEIbHOCTD,
OTpa’karolllasi CYIIHOCTb PAaCKPbIBA€MbIX IOHATHH, Teopuil, iBIeHUN. 3HaHue 00 00beKTe
JEeMOHCTpUpYeTCs Ha (OoHE TIOHUMaHMs €ro B CHCTEME JaHHOW HayKd U
MEXIUCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JIMTEPATypHBIM S3BIKOM B TEPMHHAx
HayKu. MoryTr ObITh JONYIIEHbl HEAOYETHl B OIPENEICHUM MOHATUM, UCHpPaBICHHBIC
CTYJEHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

41-45

Jlan monHBIN, pa3BepHYTHI OTBET Ha IOCTaBJICHHBIM BOINPOC, IOKA3aHO YMEHHE
BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHbIE NPU3HAKH, MPUUYMHHO-CIICICTBEHHbIC
cBs3u. OTBET YETKO CTPYKTYpUPOBaH, JIOTMYEH, M3JI0KEH B TepMHuHax Hayku. Omnako | 36-40
JOTMYIIEHbl HE3HAYUTEIbHBIC OIIMOKM WM HEIO0YEThl, HCHPABICHHBIE CTYACHTOM C
MOMOIIBIO «HABOJSIIINX) BOIMPOCOB MPENOJIaBATENS.

JlaH TTONHBIN, HO HEJOCTATOYHO MOCIEA0BATEIbHBIM OTBET HA MTOCTABICHHBIN BOIIPOC, HO
IIPU 3TOM IOKA3aHO YMEHUE BBIJIEIUThH CYIIECTBEHHbIE U HECYLIECTBEHHbIC MPU3HAKU U
MPUYHHHO-CJICACTBEHHBIE CBs3U. OTBET JIOTMUEH U M3JI0KEH B TEPMHHAX Hayku. Moryt 31-35
OBITh JOMYIIEeHbl 1—2 OMUOKK B OINpENeICHUH OCHOBHBIX MOHSTHIA, KOTOpPBIE CTYACHT
3aTPYHSETCS UCIIPABUTH CAMOCTOSITENBHO.

JlaH HemoCTaToYyHO TIOJNHBIE W HENOCTaTOYHO pa3BepHyThI oTBer. Jlornka u
MIOCJIEIOBATEIBHOCTD U3JI0KEHUS UMEIOT HapymeHus. JonmyIeHsl OmuOKN B PACKPBITUN
HNOHATHUH, ynoTpebieHun TepMUHOB. CTYIEHT He CIIOCOOEH CaMOCTOSITEILHO BBIIEIUTh
CYIIECTBEHHBIE W HECYIICCTBEHHbIE NPU3HAKA M TNPHUYMHHO-CIEACTBEHHBIE CBs3H. | 26-30
CryneHT MOXXeT KOHKPETH3UpOBaTh OOOOILEHHBIE 3HAHMs, J0Ka3aB Ha NpUMepax HX
OCHOBHBIE TIOJIOKEHHUS TOJIBKO C IIOMOIIbIO Mpemnozasatens. PeueBoe odopmiieHne
TpeOyeT NONpaBOK, KOPPEKIUH.

JlaH HEemOJHBIN OTBET, JIOTUKA U MOCJEI0BATEIbHOCTh U3JI0KEHUS UMEIOT CYIIECTBEHHBIE
HapymieHus. JlonyieHsl TpyOble OMUOKKA TPU OMPEAENeHUN CYIIIHOCTH PAacKPhIBAEMBIX
MOHSITUM, TEOPU, SIBJICHUH, BCIEJACTBUE HETIOHUMAHMS CTYJIEHTOM HMX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX MPU3HAKOB U CBA3€H. B OTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHUE
PacKpBbITh KOHKPETHBIE TPOSIBICHUS OOOOIIEHHBIX 3HAHWM HE TMOKa3aHO. PedeBoe
odopmieHre TpeOyeT MoNnpaBoK, KOPPEKIUH.

21-25

JlaH HemoJIHBINA OTBET, MPEACTABIAIONINI cO00N pa3po3HEHHBIE 3HAHUA 110 TeME BOMpoca
C CYIIECTBEHHBIMH OIIMOKaMH B omnpeneneHusx. [IpucyTcTByroT QparMeHTapHOCTb,
HEJIOTMYHOCTh H3JI0KeHUsA. CTylIEeHT HE OCO3HAeT CBA3b JAaHHOIO IOHATHUS, TEOPHH,
SBJICHUS C IPYTUMHU OOBEKTAaMHU JAUCUUIUIMHBI. OTCYTCTBYIOT BBIBO/BI, KOHKPETHU3ALMS U 1-20
JIOKa3aTeIbHOCTh H3JI0KEHUA. Peub HerpamoTrHas. [[OMOJHUTENBHBIE W YTOUHSIOLIUE
BOIIPOCHI IIPETOJABATENs HE NPUBOIAT K KOPPEKLIHMHM OTBETA CTYIEHTA HE TOJIBKO Ha
IIOCTAaBJICHHBINM BOIIPOC, HO ¥ Ha JAPYTHE BONPOCH! JUCHUIIIIUHBL.

He nonmyuens! oTBeTH 10 6a30BBIM BOIIPOCAM JTHUCHUTIIINHBL. 0

IHoka3aresu 1 KPpUTEPUH OLICHUBAHMS KOMIIETEHUMH HA Pa3JIMYHbIX ITANaX UX
(popMupoBanus, onucanne MKaJ OeHUBAHUS

YpoBeHb ¢chOPMHUPOBAHHOCTH KOMIIETEHUIMH

«MMWHHMAJIBHBIA YPOBEHb ‘ MuHuMadbHbIH ‘ «Cpeanuii ypoBeHb» ‘ «BbIcokuii ypoBeHb»
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He IOCTHUTHYT» (MeHee 55

ypoBeHb» (56-70

(71-85 6ans10B)

(86-100 6a;1;10B)

0aJ1J10B) 0aJ1710B)
Kommerenuu ne «KomMnerennuu Komnerenmn Kommerennuu
c(OpMHUPOBAHEI. c(OpMHPOBAHBI. c(OpMHUPOBAHBI. c(OPMHPOBAHBI.
3HaHUS OTCYTCTBYIOT, CdopmupoBans 3HaHus OOLIMPHBIE, 3HaHUS TBEP/BIE,
YMEHHMSI U HaBBIKU HE 0a30Bble CTPYKTYPbI CHUCTEMHBIE. apryMEeHTHPOBAHHBIE,
c(hOpMHUPOBAHEI. 3HAHUU. YMeHnust HocAT BCECTOPOHHHUE.
VYMeHus pparMeHTapHbl | penpoAyKTHBHBIN YMeHus ycrenrso
U HOCAT Xapakrep, IPUMEHSIOTCS K
PENpPOAYKTUBHBIN IPUMEHSIOTCS K PELICHUIO KaK
Xapaxkrep. PELIEHNIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3a/laHuN. HECTaHIapPTHBIX
HU3KUH YPOBEHb JemoHcTpupyercs TBOPYECKHUX 3aJaHUMN.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHCcTpHpyeTes
IIPAKTUYECKOI'0 HABbIKA. | YPOBEHb BBICOKHI YpOBEHb
CaMOCTOSITEJIBHOCTH CaMOCTOSITEJIBHOCTH,
YCTOHYHUBOIO BBICOKAsl aJallITUBHOCTD
IIPAKTUYECKOIO IIPAKTUYECKOI0 HaBbIKa
HaBBIKA.
Onucanue KpuTepues OLCHUBAHNUS
Obyuaromuiics Obyyaromuiics OO6yuaromuiicst OO6yuaromuiicst
O0OHapyKUJI 3HAUUTENIbHbIE | OOHAPYKUII 3HaHUe | OOHAPY)XUJ  IOJIHOE | OOHAPYKUII
npobesnbl B 3HAHMSIX | OCHOBHOI'O yueOHO- | 3HaHUe y4eOHO- | BCECTOPOHHEE,
OCHOBHOT'O y4eOHO- | IPOrpaMMHOI0 IIPOrPaMMHOTO CHUCTEMATUYECKOE u
IPOrPaMMHOTO MaTepuaia B 00beMe, | MaTepuasa, YCHELHO | IIy0okoe 3HaHUE
MaTepuana, JIONYCTU | HEOOXOAUMOM JUIS | BBIIIOJIHUT y4eOHO-TIPOrpPaMMHOT0
NPUHIUIHAAIbHBIC OMIMOKY | AajbHEWIIe ydeObl U | MpeayCMOTpEHHBIC MaTepuaia, yMEHHE
B BBINOJIHEHUH | TIPEJCTOsALIeH  paboThl | IPOrpaMMoi 3ajaHus, | CBOOOJHO  BBINOJIHATh
PEyCMOTPEHHBIX 1o npodeccun, | ycBouiI OCHOBHYIO | 3aJlaHus,
IIPOrpaMMOii 3aJaHUH U HE | CIIpaBUIICA C | IMTeparypy, IIPEyCMOTPEHHBIE
CrocobeH IIPOJOJKUTD | BBIIIOJIHEHUEM 3a/laHul, | peKOMEH0BaHHYIO IpOrpaMMoOM,  yCBOMJI
oOyueHue WIH | IPESYCMOTPEHHBIX IPOrpaMMoOi OCHOBHYIO JIUTEPATYPY
HIPUCTYNHUTD 0 | IpOrpaMMOi, 3HAKOM C | AUCLHUILIMHBI, U 3HAKOM c
OKOHYAaHUU YHUBEPCHUTETA | OCHOBHOM HoKa3ail JIOTIOJTHUTEIbHOU
K npo(heCcCUOHATIBHON | IUTEPaTypOil, CUCTEMaTUYECKUN JIUTEPATYPOH,
JEATEIBHOCTH 0e3 | peKOMEHJ0BaHHOU XapakTep 3HAHMUU 110 | PEKOMEHOBaHHOMN
JIOTIOJIHUTEIBHBIX 3aHATHM | IPOrpaMMoOit JUCLIUIUINHE U | IporpaMMon
1o COOTBETCTBYIOLIEH | TUCIMITIIMHBI, JOMYCTUI | CIOCOOEH K UX | IUCLHUIUIMHBI, YCBOWI
JTUCIUILINHE. MOTPEIIHOCTH B OTBETE | CAMOCTOSTEIbHOMY B3aMMOCBSI3b OCHOBHBIX
Ha DSK3aMEHE M IIpH | NONOJIHEHHUIO U | IOHATHHA JIUCLUIIIMHBI

BBIIIOJTHEHUH
9K3aMeEHAIIMOHHBIX
3aJaHuil, HO oOJazaeT
HEOOXOIMMBIMHU
3HAHUAMU IS
yCTpaHEHUS
PYKOBOJICTBOM
nperno/iaBaTers.

ux
noa

OOHOBJIIEHHUIO B XOJI€
nanbHenIe yaeOHoit

paboTsl
npodeccroHanbHOM
TSI TETbHOCTH

n

B WX 3HA4YCHUU JJIA
npuobOperaeMoit
npodeccur,  MPOSIBUII
TBOpYECKHE
CIIOCOOHOCTH B
NOHUMAaHHH,
W3TI0KEHUN u
UCIIOJIb30BaHU U
y4eOHO- MPOrpaMMHOI0
marepHasa
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Ouenka Ouenka Ouenka «xopomo» / | OueHkKa «OTJIUYHOY /

«HEYAOBJETBOPUTECJIBbHO» | KYAOBJCTBOPUTEC/IBHO» «3aYTeHO» «3aYTEHO»

/HEe3aYTEeHO / «3aYTEeHO»

=

5.

9. YuedHO-MeTOAUYECKOe U HHPOPMAIHOHHOE O00ecTieueHne THCHUTITHHBI (MOTYJIs1)

JUTEPATYPA
a) OCHOBHasl JINTepaTypa:

b.M.Cymm. OcHOBBI KOJIITOUAHON XuMuUU. — M.: Akagemus, 2012

Komnmonnnas xumusi. / H. @panuesa, E. Pomanenko, 0. besruna, E. BonocoBa; MunucrepcTBo
cenbckoro  xozsiictBa  Poccumiickoii  ®Depepannu, @PI'BOY  BIIO  «CtaBopomnosibCKuit
rOCYJapCTBEHHBIN arpapHblii yHuBepcuter». — CraBpomnons: [laparpad, 2012. — 52 c. : wi., Tadun.,
CXEM. — Pexum JIOCTYyTIA: 10 IIOAITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B KH. — TeKCT : 3JICKTPOHHBIHA.
Kykymkuna WM. Komnouanas xumusa. /| WM. Kykymkuna, A.}O. Mutpodanos. — Kemeposo:
KemepoBckuil rocynapcrBeHHblii yauBepeuteT, 2010. — 216 ¢. — Pexum poctymna: 1o nojanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

JJIEKTPOHHBIN.

Tepsusin T.B. ®usnueckas u xomwouanas xumus. / T.B. Tep3usn. — ExarepunOypr: M3garenscTBo
Vpansckoro yuuBepcutera, 2012. — 108 c¢. — Pexum pgocryna: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekcr
JJIEKTPOHHBIN.

[IpakTukym u 3ana4aukK 1o kosonanoit xumuu. // [oa pexa. mpod. B.B.Hazaposa, M.: UKI]

«Axagemkauray, 2010

RBR©© N

= o

13.
14.

0) 10MOJIHUTE/IbHAS JIUTepaTypa
Mymkam6apoB H.H. ®usnueckas u kommonanas xumus. - M.: TOOTAP-ME], 2001
A.J1.3umon, H.® Jlemenko. Komnounnas xumus. — M.: Beicmias mkona, 2001
E.Jl.Illykun, A.B.Ilepuos, E.A.Amenuna. Komnounnnas xumust. M.: Beicmas mkona. 2008.
J.A.@punpuxcoepr. Kypc komronnnoi xumuu. M.: Beicias mkona. 1995.
P.A. Xmenpaunkuii. @usndeckas U KoaaonaHas xumus. — M.: Beiciras mkoira, 1988, 400 c.
XuUMHS IPUBUTHIX TOBEPXHOCTHBIX coenunenuil. // [lox pen. I'.B.Jlucuukuna. - M.: ®USMATIINUT,
2003.
1O.I".®ponos Kypc xomnougHoi xumun: [IoBepXHOCTHBIE SIBJIEHUS U JUCTIEPCHBIE CUCTEMBI. M.
«AnbstHCY. 2006.
banesun C.A. IIpakTiky™m 1o ¢pu3ndeckoi 1 KoIouaHoi xumun. M., 1972.
Epuos 10.A. Komnonanast xumusi. @usnueckas XMMUs TUCIIEPCHBIX CUCTEM: yUeO. AJis CTYJE€HTOB
yupexxaeHui Boicil. mpod. obpazoBanus, odydaronuxcs no crnernuanbHocta 060301.65 "dapmarus’'
no nqucuuiuiviae "®us. u kommoua.xumus" / Epmos FO.A. - M. : I'D0OTAP-Menua, 2013. - 352 c. -
ISBN 978-5-9704-2428-5 - Texcrt : anexktpoHHblit / DBC "KoncynbranT crynenra” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970424285.html. - Pexxum goctyma : 1Mo moJmucKe.

B) COCTAB JIMLICH3MOHHOI0 H CBOOOHO PACNIPOCTPAHAEMOr0 NPOrPaAaMMHOI0 0o0ecrne4eHus, B TOM

YUCJIE€ OTEIYCCTBCHHOI'0O ITPOU3BOACTBA.

Ne HaumenoBanue Ne norosopa (JiuueH3ust)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
2 Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products (MPSA) or 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
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http://biblioclub.ru/index.php?page=book&id=277427
http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/index.php?page=book&id=239715
http://www.studentlibrary.ru/book/ISBN9785970424285.html

5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
12 Cucrema TectTupoBaHus Sunrav Ne 468 ot 03.12.2013 UIT Cynrarynaun P.T. (6eccpouHo)
WEB Class
AHTHBUPYCHOE MPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 . 10
13 obecneuenue Kasperksy Total 14.03.2019 .
Security
14 Cucrema ympaBieHus 6azaMu CBobOoHOE TTporpaMMHOe oOecreueHue(06eccpoaHo)
nanabix MySQL FireBird
Cucrema moucka  TeKCTOBBIX | Ne 795 ot 26.12.2018 (meiictButenen g0 30.12.2019 1) ¢
15 3auMcTBOBaHMil  «AHTHUILIaruar. | 3A0 «Antu-Ilnarnar» npoanena go 2021 r.
BVY3»
16 KoncynpranTt+ Ne 430-2017/614 o111.01.2017 1. OO0 «Dact-Uudopm»
(6eccpouno)
17 I"apant 01.2020 r. -12.2021r.

r) cOBpeMeHHbIe NMpodeccHoHAIbHbIE 6a3bl JaHHBIX, HH(POPMAIHOHHbIE CIIPABOYHbIE CHCTEMBI,
3JIeKTPOHHBIE 00pa30BaTe/IbHbIE PecypChl

OO0ecrieueH JOCTYNT K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX, WHPOPMAITMOHHBIM
CIIPaBOYHBIM U IMIOMCKOBBIM crucTeMam (oudimoteka COI'Y):
1. OBC «YuuBepcuterckas oudamoreka ONLINEy (https://biblioclub.ru/)
2. OBC «KoncynbpranT cryaentra» CTyaeHYecKas 3JEKTpOHHAas OMOIMOTEeKa MO MEAMIIMHCKOMY H
(dapMarieBTHYECKOMY O00pa30BaHHMIO, a TAaKKe [0 €CTECTBEHHbIM W TOYHBIM HayKaM B IICJIOM
(http://www.studentlibrary.ru/)
3. OBC «Opaiit» — oOpa3oBaTenbHas cpeAa, BKIIOYAIONIAss BUPTYAIbHBIH YHUTANBHBIA 3a
YIeOHUKOB M y4EOHBIX MOCOOMI OT aBTOPOB W3 BEIyIIMX BY30B Poccuu 1Mo BCeM HamNpaBlICHUSM H
crrennanbaocTaM (https://www.biblio-online.ru/)
4. Hayunas snexkrponnas oudanoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BuptyanbHblil unTanbHbIi 3a1 quccepranuii u apropedepartos PI'b (dvs.rsl.ru) — perucrpauus u

JOCTYT TOJIBKO B 3aJI€ DIIEKTPOHHBIX PECYPCOB.
6. YHuBepcaibHas 0a3a JaHHBIX 3JICKTPOHHBIX Meproandeckux u3nanui East View (eastview.com)
(https://dlib. Eastview.com/)

7. DneKkTpoHHBIE pecypchl u3natenbera Springer Nature (http:/link.springer.com/)

8. DnekTpoHHas MequIUHCKas oubmuoreka «Koncynprant cryaentay (http:/www.studentlibrary.ru)
JOCTYITHA C JIF0O0T0 KOMIBIOTEPA TTOCIIE PETHCTPAIIMH YATATEINS B 3aJI€ AIEKTPOHHBIX PECYPCOB.

9. Dnekrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «lOpaiity — oOpa3oBarenbHasi cpela, BKIFOYAIONIAS BUPTYAIbHBIH YHMTAIBHBIA 3all
y4eOHMKOB M y4eOHBIX MOCOOWI OT aBTOPOB M3 BEAYIIHX BY30B POCCHH 1O BCEM HANpaBIICHUSM U
creranbaocTaM (https://www.biblio-online.ru/)

PeKOMeHI[yeMbIe HHTEPHET-aJApeca mo XuMHM:
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1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
3. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary Studies of
Chemistry.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698
http://www.sitc.ru/ton

http://www.eco.nw.ru/

http://www.wikipedia.org

http://www.elementy.ru

http://www.globalproblems.ru

http://www.vokrugsveta.ru

10. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCIUIITHHBI (MOTYJIs)

B o0pazoBartensHOM IpoIiecce UCIOIb3YOTCS:

YueOHble ayIMTOPHH /IUIsl IPOBeeHUS 3AaHATHI JeKIMOHHOI0 THIIA, CEMUHAPCKOI0 THIA,
KYPCOBOI'0 MPOEKTHPOBAHMS (BHINOJHEHHS KYPCOBbIX padoT), FPYyNNOBbIX U HHAUBHAYATbHBIX
KOHCYJIbTAUMH, TEKYLIer0 KOHTPOJISA U MPOMEKYTOYHOM ATTEeCTAIlUM, 4 TAKKE CAMOCTOATEIbHOMI
PatoThI 00Y4YAOUIMXCS : TIPETIOABATEIBCKHIA CTOM; CTYJ; CTOJBI AJISl O0YJArOIIUXCSI; CTYIbs; Kadenpa;
KJIaCCHAs J10CKa.

OO6opynoBaHue: UHTEpaKTUBHOE MyJIbTUMENITHOE o0opynoBanue (n1ocka FOX IB82, npoexkTtop Aser
U5200 — 1uT.), komnbiorep B komiiekte (MoHutop BENQ G2255A<Black>)//cuctemusiii 6mok — 1
IIT. C IPOrPaMHBIM 00ecTrieYeHNueM, BBIXOIOM B CeTh VIHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO
oOpa3oBatenbHyto cpeny COI'Y.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (Coboanoe I10); Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpamMmHuoe
obecrieueHne s pepaktupoBanus xumudeckux (opmyn Isis Draw (beccpounoe I10); KoncynbTanTt
witoc; CucreMa norcka TeKCTOBBIX 3auMcTBOBaHUH «AHTUIIarnat.BY3»; [Iporpamma nns 9BM «bank
BONPOCOB Il KOHTpoJisi 3HaHuily; ['apant; Cisco Webex; neMOHCTpallMOHHBIE U Yy4eOHO-HArJIsIHbIE
nmocoOust (BUI€ONPE3ECHTAIINSA).

Jladoparopuss @®U3MKO-XMMHUYECKHX METOA0B aHAJIN32 OPraHNYeCKUX COeIMHEHU sl
NMpoBeeHUs] 3aHATHII CEMHHAPCKOI0 THIIA, JIA00PATOPHBIX 3aHATHH, KypPCOBOT0 NMPOEeKTHPOBAHUS
(BBINOJTHEHHSI KYPCOBBIX PadoT), IPYNIOBbIX H HHANBUAYAJTbHBIX KOHCYJIbTAIUMN, 2 TAKKE
CaMOCTOAITEIbHOM PadOTHI 00YUYAIOLIUXCS: TIPEIOIABATEIILCKUI CTOI, CTYJI, CTOJBI M CTYJIbS JUIS
o0yuaromuxcs, J1adopaTopHbIe CTOJIBI, Kadeapa, KilacCHas J0CKa.

Ob6opynoBanue: MynbTUMEAUIHBIN TpOoeKTOp ¢ 3kpaHoM (MynbTumeanitabiii npoektop OPTOMA
projector DX32, ¢ moTonouHbIM KpersieHneM 1 Hab. kadeneit — 1 . KomnbroTep a/komi. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 1mt. Komnsiotep Pentium 4-506
Foxconn 915 GL7MH-S 512 Mb O3V — 1wr. Komnetorep B kommiekte (Monutop (AOC E2250Swnk
<Black>)//CuctemHsblii 010K — 31IT. C IPOrpaMMHBIM OOECIIeUeHUEM, BBIXOJIOM B ceTh IHTepHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMALIMOHHO-00pa3oBaTensuyio cpeny COI'Y.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupopanus Sunrav WEB Class (beccpounoe I10); [Tporpammuoe obecriedueHue st
penakTupoBanus xumudeckux popmyi Isis Draw (becrutatroe [10); KoncynbranT muoc;
JIEMOHCTpPALIMOHHBIE U y4eOHO-HArIsAHbIE TOcoOUs (BUACONPE3CHTALIHS).

JlaboparopHoe obGopynoBanue: BeiTsokHOM mikad - 1 mr. Tlorenmmomerp IMI1-63M  -lmir.
[Monspumetp kpyrooit CM-3 -1mt. Criekrpodoromerp 13 5400 YO -1mr. Tepmocrar Huber CC-K6 —
lurr. Xpomaro-macc-criektpometp ThermoScientific - TRACE 1300 ISQ (Thermo Fisher Scientif — 1 .
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Komnbrotep Dell (cuctemusniit 0nox+monutop) — lmr. IMorenmumocrar SP 50 — lmt. Mcrounuk

oecnepedoitnoro nmutanust APC-SURT6000 — 1mt. Komniencorpad OH 814 — lmr. Becsl ananuTudeckue

BA-35 — 1 mr. Becw nabopatopusie nperusuonnsie ET-30011 — 1. Ileus mydensuas CHOJI -1mr.

Memanka BepxaenpuBognas EUROSTAR 40 — 1mr. Memanka marautHas IKA RST — lmrt. Memanka

MarHuTHas MHoOroMectHas O/mon. — lmr. Hacoc memOpanuwni Bakyymubii V700 — lmr. Hacoc

BakyyMHbIi PBH-20 — 1mT. Xonmoaunbauk apyxkamepubii SAMSUNG RT — 1.

JlaGopaTopun: KOMNBIOTEPHBIE KJIACCHI 1JIsl MPOBEAEHUS TEKYIEr0 KOHTPOJISI U MPOMEXKYTOYHOI

aTTecTalMu, 4 TAK/KE CAMOCTOATEIHLHON padoThl 00yYaAOIIMXCS

MPEToIaBaTeNIbCKUI CTOJ, CTYJI, CTOJIBI M CTYJIbS ISl 0Oydaronuxcs, kadeapa, KiaccHast JoCKa.

Ob6opynoBanue: KoMIbroTeps! U1 KOMIIBIOTEPHOTO KJIacca B KOMILIEKTE - C IPOTrPAMMHBIM

o0ecrie4eHrneM, BEIX0/I0M B ceTh IHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-

obpazoBarenbHyto cpeny COI'Y; ucrounuku 6ecriepedboriHoro nuranus, Ippon, KOMMyTaTop JUIs Kjacca

D-Link DGS-10240, nutepaxtuHas nocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.
[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;

7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky

Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); [Iporpammuoe oGecrieueHue st

penaktupoBanus xumuueckux ¢dopmyn Isis Draw (beccpounoe I10); KoncymeranT tumoc; Cucrema

MOMCKA TEKCTOBBIX 3auMCTBOBaHMI «AHTHIUIaruat BY3»; Ilporpamma st 9BM «bank BonmpocoB st

KoHTposi 3HaHwit»y; [apant; Cisco Webex; IeMOHCTpAllMOHHBIE W Yy4eOHO-HATJISTHBIC TOCOOHS

(Buaeomnpe3eHTaIu ).

bubanorexa, B TOM 4Hc/Ie YNTAIBbHBIN 3aJ1: cTOJIbL, cTYyJbs; [IK 00ydaromuxcs, ¢ mporpaMHbIM

obecrnieueHreM, BbIX0/I0OM B ceTb VIHTEpPHET U JOCTYIIOM B 3JIEKTPOHHYIO 00Pa30BaTEIbHYIO CPEAY

COorvy.

ITporpammuoe obecneucuue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-

zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky

Free (CBoGoanoe 110);

OBbC «YuuBepcuterckas oudianoreka ONLINE» https://biblioclub.ru;

ObC «KoncynbsranT crynenta» http://www.studentlibrary.ru cryaendeckas snekrporHas OndiInoTexa

110 MEIUIIMHCKOMY U (hapMaIieBTUYeCKOMy 00pa30BaHUIO, a TAKXKE M0 €CTECTBEHHBIM M TOUHBIM HayKaM

B 1EJIOM;

OBbC «OpaiiT» - oOpa3oBaTesibHas Cpeia, BKIIOYAIOIIas BEPTyaIbHbIM YUTATBHBIN 3a]1 yUeOHUKOB U

yueOHBIX TOCOOUI OT aBTOPOB U3 BEAYIINX ByX0B Poccuu 1Mo BceM HalpaBICHUSM U CHEIHATbHOCTIM

www.biblio-online.ru;

JI€MOHCTpPAIIMOHHBIEC U y4eOHO-HArJISAHbIE TOcOOUs (BUACOMPE3CHTALIHS).

11. JIncr 00HOBJICHUSI/aKTyaTH3alUH

[Tporpamma akTyaau3upOBaHa.

1. AKTyalu3upOBaH CIIMCOK OCHOBHOMW U JIOTIOJIHUTEILHOM JINTEPATYPHI.

2. AKTyalu3upoBaH MEPEeYeHb JIMIEH3NOHHOTO U CBOOOIHO PACIPOCTPAHIEMOTO IPOTPAMMHOTO
obecrieyeHus.

BHeceHHble H3MEHEHHs paCCMOTPEHBI M YTBEPIKJICHBI Ha 3aCeIaHuM KadeIpbl OpraHnyecKon
xumun ot «20» utond 2018 r. mporokoa Ne 11;

0J100peHBI Ha 3acelaHuM coBeTa (pakynbTeTa XMMUHU, OMOJIIOTUU U OMOTEXHOJIOTUH OT «29» MIOHS
2018 r., mpoTtokon Ne 11/17-18.

[TporpamMmMa akTyaM3HUpOBaHa.

1. AKTyalu3upoOBaH CIIMCOK OCHOBHOMW W JIOTIOJIHUTEILHOM JINTEPATYPHI.

2. AKTyanu3upoBaH MEPEeYeHb JIMIEH3NOHHOTO U CBOOOJIHO PAaCIpOCTPAHSIEMOTr0 IPOrPaAMMHOTO
obecrieyeHus.
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BHeceHHble M3MEHEHHs] pacCMOTPEHBI M YTBEPXKJAEHBI Ha 3aceJaHuM KaeApbl OpraHuYecKOH
XUMHH OT «28» nroHg 2019 r. mpotokon Ne 11;
0J100peHBI Ha 3acejaHNH CoBeTa (DaKyIbTeTa XUMHH, OUOIOTHHA ¥ OMOTEXHOJIOTHH OT «01» uromns

2019 r., mporokoxn Ne 12/18-19.

[Iporpamma akTyaqu3upoBaHa.
1. AKTyanm3upoBaH CIIUCOK OCHOBHOM U JIOTIOJHUTENBHON JTUTEPATYPHI.
2. AKTyanu3upOBaH IepedeHb JIMIIEH3NOHHOTO U CBOOOIHO PACHPOCTPAHAEMOro IPOTrPaMMHOTO
o0ecreyeHus.
BHeceHHble M3MEHEHHUS pacCMOTPEHBI M YTBEPKACHBI Ha 3acelaHuM Kadenpbl OpraHudecKas
xumus oT «25» urons 2020 r., npotokon Ne 11;
0J00peHbI Ha 3aceaHuy COBeTa (PaKyyIbTeTa XMMHUH, OMOIOTHN U OMOoTeXHOJOruu OT «30» HIOHS

2020 r., mpotokoia Ne 10/19-20.
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