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1. EJIN 1 3AJIAYHU OCBOEHMUSA JUCIIUITJIMHBI

1.1. Heassmu ocBoeHusi TUCHUILTUHBI «KoymouaHas XuMus» SBISETCS (GOPMUPOBAHUE Y
CTYJICHTOB COBPEMEHHBIX 3HAHMM O TMOBEPXHOCTHBIX SBJICHUAX M JUCHEPCHBIX CHUCTEMaX U
B3aMMOCBSI3H C IPYTHUMH (PH3UKO-XUMUYCCKUMU TUCITUTUTMHAMHU.

1.2. 33113'-[]/1 OCBOCHMS IUCUMIIIMHBI. IOHMMAaHHUE PpPOJIM IIOBEPXHOCTHBIX SIBIICHUH B
nmponeccax, NpoTCKarmux B JUCIICPCHBIX CUCTCMAX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

2.1. YueOnasa nucuuniuHa «KoiougHas XUMHS» OTHOCUTCA K 00s3aTENIbHOM 4YacTH U
ocBauBaetcs B 10 cemectpe.

Hucuunnmua BectpanBaercs B cTpyktypy OIIOII kak ¢ TOYKM 3peHUs MPEEeMCTBEHHOCTH CO-
JepXKaHUs, TaK U ¢ TOYKH 3PEHUS HEMPEPBIBHOCTH Tporiecca GOPMUPOBAHUS KOMIICTCHIIUN BBI-
MyCKHUKA.

Jlist u3ydenusi JTaHHOW y4eOHOM AUCIUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHUSI, HABBIKHU, (Op-
MHUpYEMbIE MPEIIIECTBYIOMUMU AUCIUTUIMHAMU: YU4€OHBIA KypC JIOTUYECKU CBS3aH C TEOpeTHYe-
CKMMH OCHOBAaMH OpraHuyeckod u ¢uzmueckoil xumuu. ClieoBaTEIbHO, «BXOJHBIC)» 3HAHUS U
yYMEHHsI 00y4arolIerocsi CBA3aHbl CO 3HaHWEM TEOPETHYECKHX OCHOB BBIIICOO03HAYEHHBIX Y4eO-
HBIX IMCUUIUIMH U 3JIEMEHTAPHBIX 3HAHUW U HABBIKOB PabOTHI B XMMHUYECKOM J1abopaTopuH.

2.2, Jlasi u3ydeHUsl JAHHOW AMCHMUIIMHBI HEOOXOAUMBI CJIeAyIolue 3HAHUSL YMEHUs U
HABBIKH, (JopMHUpyeMble MPeIIecTBYOIMMH Y4eOHBIMH TUCHHIITAHAMM

— Opraaudeckasi XUMusl.

— ®usnyeckasi XUMHS

3HaHMS: OCHOBHBIX TEOPETUUCCKUX IMOJIOKCHHI W MPUHIUIIOB (U3HUYECKON M OpraHUYeCKON
XUMUH.

YMeHus: 0CBaWBaTh CaMOCTOSITEIFHO HOBBIC pa3/ieibl (GyHIAaMEHTAIBHBIX HAyK, MCIIOJIB3Ys
JOCTUTHYTBHIA YpOBEHb 3HAHUM; PacCUMUTHIBATh dHEpreTudeckre 3h(EeKThl U CKOPOCTH XUMUYE-
CKHX TIPOIIECCOB; OMPEICNIATh JICKTPOXHUMHUYECKUE, MOJCKYIIPHO-KHHETHYECKUE U PEoJIoTHYe-
CKHE XapaKTePUCTUKH PA3THUYHBIX CUCTEM.

HaBbIku: TeXHUKH O€30MaCHOCTH NP BBITOJIHEHUU PadOT B JIAOOPATOPHH, PETUCTPANUUA U
00paboTKH pe3yabTaTOB SKCIEPUMEHTOB, METOIaMU 0TOOpa MaTepHualia JUisi TEOPETUYECKUX 3aHs-
TUH U Ta0OPATOPHBIX padoT.

2.3. Mocaenywomue yyedHble AUCHUIIMHBI M MPAKTUKH, A8 KOTOPHIX HEO0XOAUMBI
3HAHUS, YMECHHUS U HABBIKH, (D)OPMHUpYyeMble JAHHOH Y4eOHOM! M CIMIIIMHOMN :
- [IpenaunuioMHas mpakThKa

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O JUCHUIIJIMHE

[Tpouiecc ocBOeHUs MUCUUIUIMHBI HampaBlieH Ha (OPMUPOBAHHME DJIEMEHTOB CIEAYIOLINX
koMmnereHMi B cootBeTcTBUM ¢ @I'OC BO n OIIOII BO no nanHOMy HanpaBlI€HUIO OATOTOB-
KH:

0) obmenpodeccuoHanbHOM
OIIK-8. Crtoco0GeH oCyIecTBIATh MeAarorniecKyro eITeIbHOCTh Ha OCHOBE CIEIHATBHBIX
HAyYHbIX 3HAaHUH



Tab6aunna 1- JlekoMno3uuus pe3yabTaToB 00yueHust

Konu [ImannpyemMbie pe3yabTaThl 00y4YeHHs M0 JUCIIUITIINHE
HaHMCEHOBATIHE 3uats (1) Ywmerts (2) Bmamets (3)
KOMIIETCHIINH

NOIIK-8.1.1 HOIIK-8.2.1 Ocymectrisier | MOIIK-8.3.1  Ocymiects-
JemoHCTpUpyeT TpaHCOPMAIIMIO CHENUAlb- | JIIET YPOUHYIO U BHEYPOU-
CICUHUANBHBIC ~ HAYYHBIC | HBIX HAYYHBIX 3HAHHWU B CO- | HYIO JAEATEIBHOCTH B COOT-
3HAHUA B T.4. OTBETCTBUH C IICUXO(H3HO- | BETCTBUH C MPEAMETHOM
MPeIMETHOH 001acTH. JIOTHYECKVMH,  BO3PACTHBI- | 00JIACTBIO COTJIACHO OCBO-
HOIIK-8.1.2 MH, MO3HABaTENLHBIMU OCO- | eHHOMY mpodmio (po-
OIIK-8. CnocobeH | JleMOHCTpUpPYET 3HaHHUS | OCHHOCTAMH OOYYaIOMINXCs, | (HIISIM) IOATOTOBKU
OCYIIECTBIISTH TEOPETHUECKHX OCHOB | B T.4. ¢ 0coObIMU oOpa3zoBa- | MOIIK-8.3.2 Bnameer oc-
HeJarOrn4ecKyto KOJIOUTHON XUMHHU TENLHBIMH MOTPEOHOCTAMH. | HOBAMU KOJUIOMIHOM XH-
JIeSITeIbHOCTh Ha | MOIIK-8.1.3 HOIIK-8.2.2  Ucnons3yer | Muu
OCHOBE HemoncTpupyeT TeopeTH- | 3HaHHs Teopernyeckux oc- | MOIIK-8.3.3 Bnaneer wme-
CTHEeIHATBHBIX YecKre 3HaHUS PabOTHl B | HOB KOJUIOMIHOW XVMHUU IS | TOIUKAMHU MOCTaHOBKH
HAYYHBIX 3HAHUH naboparopuu BBITOJTHEHUS JIA0OPATOPHBIX | SKCIIEPUMEHTOB M 00pa-
pabor. OOTKH pe3yabTaToB M MO-
NOIIK-8.2.3 YMeer noib30- | *KEeT IPUMEHSTh UX B Mefa-
BaThCsl XMMHYECKOW TIOCY- | TOTHYECKOH NesITeIbHOCTH
JIOW, peakTHBaMH, XHMHYE-
CKMM 00OpYZOBaHHEM C CO-
OJofeHHEeM IPaBWI TEXHU-
KH 0€30I1aCHOCTH

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbI

O0BeM TUCHUILUIMHBD) COCTABIISIET 4 3aueTHBIE €NUHMIIBI, B TOM 4YKcie 54 vaca, BeIIEIECHHBIX
Ha KOHTaKTHYIO paboTy o0ydJaromumxcs ¢ npenojaBateneM u3 Hux 18 yacos — nekuun, 36 4acos -
nabopatopHbie paboThI U 72 Yaca Ha CAMOCTOSITENIbHYIO padOTy 00y4aroIIXCs.

Tab6anna 2 - CTpyKTypa u coepKaHue TUCHHILVIHHBI

DOopMBI TEKYLIETO KOH-
£ | KontakrHas pa6o- Camocr. TPOJIA yCIIEBa€MOCTH,
Paznen, Tema AUCHUIIIMHEL 3 .
(Moy7) g Ta (B yacax) pabora (dopma MpoOMexKyTOIHOH
Y 3 aTTeCTaluu (no cemecm-
I | JP | KP | CP paw)
Otuet 1o 1a00paTopHBIM
Tema 1. IloBepXHOCTHBIE SIBICHUS
10 12 paboram 1-3. Pemenue
U azcoporms
3agay.
Tewma 2. JIBoiHO¥ 31eKTpUIECKUIT .
N A P 2 4 VYceTHsIl onpoc
cIoM
Tewma 3. KomoungHo-gucnepcHsie o
Ortuet no 1abopaTopHOH
CHUCTEMBI U UX (PU3NKO-XUMHUUECKUE 4 8
. pabote. Tect
CBOIICTBA.
Tema 4. DNeKTPOKHMHETHYECKHE 4 12 Ot4er o 1abopaTopHOi
CBOMCTBA JUCIEPCHBIX CUCTEM 10 pabore. Tect
Tema 5. YCTOHYMBOCTH KOJIJIOW[- Otuet 1o 1a00paTOpHBIM
HO-ZIICTIEPCHBIX CUCTEM 10 12 pabotam 1-5. Pemenue
3aga4
Tema 6. MUKpOreTeporeHHsle CH- 5 8 Ortuet no 1abopaTopHOH
CTEMBEI pabore. Pedepar.
Tema 7. KomnmongHO-XUMHUYECKHE 5 8 Ot4er o 1abopaTopHOH
cBoiictea BMB pabore.
Tema 8. Peonorumueckue cBoiicTBa 5 8 Ot4er 1o 1abopaTopHOH
JIUCTIEPCHBIX CUCTEM pabote. YCTHBINH 0IIPOC




Hroro 18 36 18 72 3amura KypcoBoii pago-
ThL. JK3aMeH

Ipumeuanue: JI — nexuus; 113 — mpakTudeckoe 3ausaTHE, cemuHap; JIP — maboparophnas pabota; KP — kypco-
Bas pabota; CP — camocrosTenpHas paboTa.

Tadauna 3 - MaTpuna cooTHeceHUs pa3/iesioB, TeM Y4eOHOM TUCHUILIUHBI U (D)OPMHUPYeEMBIX
KOMIIeTeHI NI

Koz komneter- | ogmee komue-
Pazpnernbl, TeMa AUCIMIUTMHEBL Kou-so Ll CTBO KOMIIETEH-
4acoB .
OIIK-8 i
Tema 1. [ToBepXHOCTHBIC SBICHHUS U aCOPOLIHS 26 + 1
Tewma 2. JIBoIHOM 37EKTpUIECKUI CIOH 7 + 1
Tema 3. KonnmonaHo-aucnepcHbie CUCTEMBI U MX (HU3H- + 1
KO-XMMUYECKHE CBOMCTBA. 14
Tema 4. DNEKTPOKHMHETHYECKHUE CBOICTBA IHUCIEPCHBIX + 1
CHUCTEM 18
Tema 5. YCTOMYMBOCTH KOJUIOMAHO-IUCHEPCHBIX CH- + 1
CTeM 25
Tema 6. MukporeTeporeHHbIE CHCTEMBI 12 + 1
Tema 7. Kommongno-xumudeckue csoiictea BMB 12 + 1
Tewma 8. Peonornueckue cBoiicTBa JUCHEPCHBIX CUCTEM 12 + 1
Kypcosas pabora 18 + 1
Hroro 144 + 1

Kpartkoe conep:xaHue 1HCHUILINHBI

Tema 1. IloBepxHocTHbIe siBJieHUs1 M aacopOums. [Ipeamer komnonaHoi xumuu. Mcro-
pHsl pa3BUTHUS KOJJIOWAHOM XUMUH, POJIb OTEYECTBEHHBIX U 3apyOEKHBIX yYEHBIX. TepMOIMHAMHU-
Ka TIOBEPXHOCTHBIX siBJIeHHH. OCHOBBI TEPMOJMHAMUKH TIOBEPXHOCTHOTO ciost. OCHOBHBIE OTIIH-
YHs CBOWCTB IMOBEPXHOCTHOTO CJIOSl OT CBOMCTB 00beMHBIX (ha3. Ilpupona BzaumoneicTByromux
(a3 1 noBepXxHOCTHOE HaTskeHHe. [loBepXHOCTHOE HaTsKeHHe — Mepa sHepruu ['nd6ca mexdas-
HOM noBepxHOCTH. [ToBepXxHOCTHOE HaTsKEeHUE U afcopbuus. OnpeneneHue aacopOuu. Y paBHe-
HUE COCTOSIHMSI TIpU aacopOumu. DyHIaMeHTallbHOE acopOironHoe ypaBHeHue ['nb0ca (CBs3b
MOBEPXHOCTHOTO HATSHKEHHsSI C XMMHUECKUM MOTeHIanoM). [ mb0coBckas (n30bITouHast) aacopO-
uus. YactHoe BblpaxkeHue ypaBHeHMsi ['mbOca. IloBepxHocTHas akTUBHOCTH BemlecTB. [loBepx-
HOCTHO-aKTHUBHbIE, TOBEPXHOCTHO-MHAKTUBHBIE BEILIECTBA HA Pa3HBIX MEX(a3HbIX IPaHUIIAX.

AJre3us, cMauMBaHUE M PACTEKaHUE XKUIKOCTeH. Aare3ust u koresus. [Ipupoma cun B3au-
MOJICICTBUS NpU aAre3uu. AAre3MOHHOE COEMHEHUE U €ro XapaKTepUCTUKU. XapaKkTep U ycio-
BUS Pa3pylICHUs aAre3MOHHOro coenuHeHus. CmaunBanue M KpaeBoil yroi. 3akoH FOnra. CBsi3b
paboThl anare3uu ¢ KpaeBbIM yrioM (ypaBHenue [lronpe-FOura). Jlnopunsusie u nuodoOHbIe T0-
BEepXHOCTH. Mex(a3zHoe HATSHKEHNE Ha TPaHUIE MEXKIY B3aMMHO-HACBHIIIICHHBIMA JKUAKOCTSIMH U
npaBuio AHtoHoBa. Kiaccudukamus MexaHu3MoB aacopOuuu (dusnueckas aacopOIusi, Xemo-
copOrus 1 moHooOMeHHas agcopomus). [Ipupona agcopormoHHBIX cril. OCOOEHHOCTH COCTaBIIS-
foumx cuwil Ban-nep-Baanbca (opueHTallMOHHBIX, MHAYKIIMOHHBIX M JHUCHEPCHOHHBIX) MPH aj-
copbumu. YpaBHEHHE AJI TOTEHUIUAIbHON 3HEPTUM B3aMMOJEHCTBHS aroma (MOJIEKYINbI) C TO-
BEPXHOCTBIO TeJIa MPH aJCOPOIHH.

AncopOuust ra3oB U MapoB Ha OJHOPOJHOM MOBEPXHOCTU. YPaBHEHUE MOHOMOJIEKYISPHON
ancopbuuu Jlenrmropa u ero ananus. OmnpeneneHue KOHCTAHT ypaBHEHUs. YpaBHeHue DpeitHn-
nuxa. M3orepma amcopOumu. XapakTepuCcTHKa yI4aCTKOB U30TEPMBI. AJICOPOIUS Ha TPAHMIIE Pa3-
JieNa KUIKOCTh-Ta3 M JKUJKOCTh-)KUIKOCTh. YpaBHeHUe ancopomuu ['n6bca. CtpoeHue aacop0O-
LMOHHBIX CIIOEB: OpUEHTAIUsl MOJIEKYJ. AJcopOuus Ha TpaHHIE pas3jesia TBEpPAOE TeNo-Ta3 U



TBEPJOE TEJIO-KUAKOCTh. M3MepeHne BeMMUUHbI aIcOPOLMU HA ATUX TPaHMIIAX pasjena. YpaBHe-
Hue ajgcopOuun JleHrmMropa, BBIBOJ M aHAJIN3.

Tema 2. J/IBOiiHOI JeKTPUYECKUH CI0i. AncopOius 37eKTponuToB. TepmoanHaMude-
CKHE OCHOBBI BOBHHKHOBEHHS JBOWHOTrO 3jekTpuueckoro cios ([ID2C). O6pazoBanue [[OC Ha
MHOHHBIX KpucTtayuiax u okcuaax. [IOU u [1U. Ilpasuino [lanera-@asinca. MoHHBIN OOMEH: HOHHU-
THI, 3aKOHOMEPHOCTH HMOHHOTO oOmeHa. Teopuum ctpoenust IC: I'enbmronsbia, I'yu-Uenmena,
I'yu-Ultepua-I'pama. [lotenuuaner JJOC. dakropsl, Baustomue Ha C-MOTEHIMAN: TeEMIepaTypa,
KOHLEHTpaLUs, IPUPOJA U 3apsA] HOHOB 3JIeKTpoauTa. CTpOCHHE MULIEIIBI 30J151.

Tema 3. KoasomaHo-nMcnepcHble CHCTEeMbl M HX (PU3MKO-XMMHYeECKHe CBONCTBA.
HucnepcHocts. JlucnepcHast ¢ga3a u nucnepcuoHHas cpepa. Knaccupukanum AucnepcHbIX CH-
CTEM: 110 JUCIIEPCHOCTH, [0 arperaTHOMY COCTOSTHHIO (ha3, 10 CTPYKTYpe, 1o Mexda3sHoMy B3au-
MoJieiicTBHIO, 110 (ha30BON pa3znuuMMOCTH. OCHOBHBIE O0IME CBOMCTBA JUCIIEPCHBIX CUCTEM: MO-
JeKyJsIpHO-KMHETHYecKue, Au(dy3usi, OCMOTHUECKOE AaBICHHE, CEJUMEHTAI[MOHHOE pPaBHOBE-
cHe, ONTUYECKHE CBOMCTBAa — 00lue 3akoHOMepHOCTU. [lomydeHne n o4ncTKa JUCIEPCHBIX CH-
creM. [lonydeHne meTogamMu TUCHEprupoBaHus, KOHIEHCAUH, (PU3UKO-XUMUYECKOTO TUCIIEPTH-
poBaHus (rmenTu3anun). MeToabl OUUCTKU AUCHEPCHBIX CUCTEM: AUAIN3, SJIEKTPOIUAIIUS.

Tema 4. DileKTPOKNHeTHYEeCKHE CBOMCTBA IMCIEPCHBIX CHCTEeM. DJIEKTPOKUHETUUECKUE
SBJICHUSL. DJICKTPOKUHETUYECKUN TOTEHIMAI U BIMSHUE HAa HErO pa3iMyHbIX (PaKTOPOB. DIIEKTPO-
KMHETUYECKUE CBOICTBA JUCIEPCHBIX CHUCTEM, OMbITHI Peiica M mpUYMHBI BOSHUKHOBEHUS 3JIEK-
TPOKHHETHUYECKUX siBIeHUH. [Ipsimble n oOpaTHbIEe 2JEKTPOKUHETUUECKUE SBJICHUS, SJIEKTPOKHHE-
TUYECKUN MOTEeHIHaN. Jnekrpodopes, anekrpodopeTrnieckas MoIBUKHOCTh, YpaBHEHHE | enbM-
rosbla-CMoTyXOBCKOTO, METO/IbI OIPEIeJIEHUS AIEKTPO(HOPETHUECKON MOABUKHOCTH, MPaKTHYe-
CKO€ IPUMEHEHHE IIEKTpodopesa. DIeKTpoocMoc, ypaBHeHue I enbmronbua-CMoITyX0BCKOTO IS
pacuera 3JIeKTPOKHHETHUYECKOro MOoTeHuHana, I¢PGeKTsl, He YUUThIBAEMbIE 3THUM YypaBHEHUEM
(TTOBEpXHOCTHAS TPOBOJUMOCTH, JJIEKTPO(OPETHUECKOE TOPMOXKEHHUE, PETaKCAIMOHHBIN 3(-
¢exr). [IpakTHyeckoe UCIob30BaHUE IIEKTPOKUHETHUECKUX SBICHUH.

Tema S. YcTOMYHBOCTH KOJJIOMIHO-AMCIEPCHBIX CHCTEM. YCTOWYMBOCTH KOJUIOUIHO-
aucriepcHbIX cucteM. CelMMEHTallMOHHAs YCTOMUMBOCTD M €€ HapylleHHue, (PakTopbl, BIUAIOLIIE
Ha CEIMMEHTAllMOHHYIO0 yCTONYMBOCTh. ATperatuBHas yCTOMYMBOCTb — TEPMOJMHAMUYECKUE U
KuHeTHueckue ¢akropsl. Hapymenue arperaTuBHOM yCTOMYMBOCTH M (haKTOPbI, HA HEE BIIUSIO-
me. Teopuu ycroitunBocty U koarynsuuu 3oneid. Teopust JJIDO (Hepsaruna-Jlannay-depses-
Ogepbeka). OcHoBHble nonoxenus Teopun 1JIPO. Koarynauus B nepBUYHOM U BTOPUYHOM MHU-
HUMyMax. DJIEKTPOJIMUTHAS KOAryJslMsl; HeWTpaln3allMOHHasl U KOHLEHTPAallMOHHAsI KOAryJIsIuu.
ITopor xoarymaumu. Ilentusanus koarynsaTtoB. BnusHMe Ha MOpOr KOaryJsiiMM 3apsja MOHOB
anektposuta. [Ipasuno lyneue-T'apau (3akon Hepsiruna). Koarymsius cMecsMu 31€KTPOJIUTOB.
CrpykTypHO-MexaHuueckuii 0apbep no PeOunnepy. @opMupoBaHue CBA3HO-IAUCIEPCHBIX CTPYK-
Typ. Peonoruueckue napamerpsl Mex(a3HbIX aJCOPOLUOHHBIX CI0EB (MOAYIb YIPYTOCTH U BS3-
KoCTb). JInodumuzanust MOBEPXHOCTH YaCTHIl TUCTEPCHOH (a3bl (yMEHBIIEHUE CIIOKHOW KOH-
cTanThl ['amakepa). Monenu arperanuu B JUCIEPCHBIX CHCTEMax, arperarsl Kak (pakTalbHbIE
cucteMbl. OCOOEHHOCTH AUCHEPCHBIX cucTeM, cTabminznpoBanHbix BMC u ITAB. Kuneruka koa-
TYJSIUK: ObIcTpast U MeuleHHas koarynsuus. Kuneruka xoarynsaunu no CMOIyXOBCKOMY. YpaB-
HEHUE CKOPOCTH KOaryJsAlMH, KOHCTAaHTa CKOPOCTH M BPEMsI MOJOBHUHHOM KOAryJsluu. 3aBUCH-
MOCTb YHCJIa YacTHUI[ Pa3HOrO MOpsAIKa OT BPEMEHH. ArperaruBHas yCTOWYMBOCTb JHO(OOHBIX
cucreM. DakTopbl ycTounBocTH JIMOGOOHBIX cucteM. Koarymsuusa ruapodoOHbIX 30i1el 1moa
JIEWCTBUEM DJIEKTPOJIUTOB. BinsiHue 3apsga noHOB 3iiekTponuTa, npasuiio [lynsue-I'apau. Kon-
LEHTpallMOHHAs M HeWTpaau3aluoHHas Koaryssius. CBepXi>KBUBAJIEHTHas aacopOlus, Hempa-
BUJIbHBIE pAnbl. JlnoTponHblie psansl. Komnonanas 3ammra U ceHcubunuzanus. Mcnons3oBanue
YCTOMYMBOCTH M KOAryJiSIIMM JUCHEPCHBIX CHCTEM B TEXHOJOTMYECKHX IPOLIECCaX MOIYyYEHUS
JIEKapCTBEHHBIX MPENapaToB Ha UX OCHOBE U 3aIUTE OKPYXKAIOUIEH cpebl.

Tema 6. MukporereporeHHblie cuCTeMbl. OMyJIbcud. MeTosbl TOody4eHus, Kiaccupuka-
uuu 1o npupoje (a3 U KOHLEHTpauuu. MeToabl ONpeneieHus] TUIIa SMYJIbCUU. Y CTOHYUBOCTh
SMynbcuid. POk M MpUHIMIT JeCTBUS AIMYJIBIaTOPOB B CTaOMIM3aMU SMYJIbcuil. TUITBI SMysbra-



TopoB. OCHOBHBIE NMPUHLHUITEI TIOJ00pa 3MYyIbraTopoB. Teopun yCTOHYMBOCTH PAa3TUYHBIX THUIIOB
smynbcuil. Paspymenune smynbenid. Jleamymnbraropsl. [leHsl, ux crabunusanus U paspylieHUe.
Tonkue nieHku (cepole, yepHbie). [loBepXHOCTHOE HATSDKEHUE TOHKUX TUIeHOK. Dddextsr ' nboca
n Mapanronu-I'n66ca. A3po30JIH: IbIMBI, TIBLUIH, TyMaHbl. [loydeHue, cBOWCTBa U CIIOCOOBI pas3-
pyweHus asposoiield. Ilopomku, ux TeKy4ecTb, CKIOHHOCTh K KOAryssiuu. OU3HKO-XUMUYECKHE
OCHOBBI I1€pepabOTKH MOPOILIKOB.

O6mas xapakrepuctuka u kinaccudukamnus [IAB. CpoiictBa Bogubix pactBopoB [IAB. Mu-
nesooOpa3oBanue. BinsHue AMMHBI YIiIeBOJOPOJHOIO pajivKajia Ha KPUTHUECKYIO KOHLEHTpa-
muto accoumanmu 1 KKM. Touka Kpadra. Ouenka nupunbneix cBoiicts ITAB. I'mapoduibHo-
munopuneHbiil 6ananc (I'JIB), ruapodunbHO-01€0PMIBHOE COOTHOIIEHWE W WX OIpPEACIICHUS.
I'uapodoOHble B3anMOAEHCTBHS B BOAHBIX pacTBopax IIAB. V3meHeHue CTpyKTypbl BOABI MPH
MHUIIEJUI000pa30BaHUU. DHTPONMIHAS IPUPOJa MULIEII000pa30BaHus B BOAHOH cpese. DakTopsl,
BIIMSIIOIIME Ha KPUTHUYECKYIO KOHIEHTparuio munemtoodpasosanus (KKM). Metoas! ompenerne-
Hus KKM. O6pa3oBanre Mulie/u1 B HEBOJHOU cpene (00patHbix muteln). [Ipupoaa cun npu mu-
1[e/TI000Pa30BaHUH B YTIIEBOJAOPOAHOU cpere. TepMoanHaMuka MUIemiooopasoBanus. Keazuxu-
MU4ecKuil u nceiodasubiii moaxosl. JIBa ypoBHs accounanuu. Comrodunuszanus. MUKposIMyIib-
cur. OcHOBHBIC (DaKTOPHI MOIOIIETO JACHCTBHS B BOJHOW M HeBomHOU cpeme. Cmecu UITAB u
HITAB. buopasnaraemocTs 1 TOkcH4HOCTH [TAB.

Tema 7. Kouanouano-xumudeckue cpoiicrea BMB. BricoxoMonekyisipHbIE BeliecTBa
(BMB). Knaccudukanuu. OcHoBsl Teopun 3nactuanoctd BMB. ®da3oBbie coctosinus BMB, Tep-
MoMexaHu4yeckas KpuBas. B3ammopeiictBue BMB c¢ pactBopurensimu, HaOyxaHue, KHHETHKA
HaOyxaHUs, TepMOAMHAMHUKA Ipolrecca HaOyxaHus. M3o03ekTpuueckas TOYKa NoauaM@osinToB
(M9T), metonsl ee ompenenenus. Pacteoper BMB. BricanuBanue, koarepsaiius, (HakTopsl, Ha
HuX Biusoomue. OcMoTHueckoe AaBiieHue B pactBopax BMB, memOpanHoe paBHOBecue (paBHO-
Becue JloHHaHa). Pa3oBble IUarpaMMbl pacTBOPOB MOJIMMEPOB. TepMOAMHAMUYECKUN KpUTEPU
JIeJICHUsI pacTBOPOB Ha pa30aBliCHHbIE M KOHLIEHTpUpOBaHHbIE. TepMoavHaMuKa HaOyXaHUS U
PacTBOPEHUS MOJIMMEPOB. MEKMOJIEKYIJISIPHBIE U BHYTPUMOJIEKYJIIPHBIE B3aUMOJICUCTBUS B pac-
TBOpax noyimmepoB. CBoiicTBa pa30aBICHHBIX PACTBOPOB MOJIMMEPOB. PacTBOPHI MOIUAIEKTPOIIN-
TOB. benKoBbIE CUCTEMBI, KOMIUIEKCHI OJIUAIEKTPOauTOB U ITAB.

Tema 8. Peosiornueckue cBoiicTBa qucnepcHbIX cucteM. Peonorus pactBopos BMB u
KOJUIOWTHO-TUCIIEPCHBIX CHCTEM. Peosornueckue CBOMCTBA YMCTBIX KUIAKOCTEH U HECTPYKTYpH-
POBaHHBIX KOJUIOMAHBIX cucTeM. 3akoH HproToHa u ypaBHeHue Ilyaseinsa. BsaskocTs, meTonbl ee
onpezeneHus. YpaBHeHHe OWHINTEHHa i1 pacdyera BA3KOCTH. HEHbIOTOHOBCKHE KHJIKOCTH.
AHomanus BsizkocTu. CTpYKTYypHasl ¥ IJIacTUUYECKas BA3KOCTh. YpaBHeHUE bunrama. CTpyKTypo-
oOpa3oBaHM€e B AUCIIEPCHBIX cucTeMax. @opMHupoBaHUE CTPYKTYpP B pa3iIUYHBIX TUCHEPCHBIX CHU-
cTeMax (HaHOCHCTEeMax) KaK 4acTHBIN citydail koarynsuuu. Teopust cTpykTypooOpa3oBanus. Peo-
JIOTUYECKUI METOJ] UCCIIEIOBAHUSI TUCTIEPCHBIX cucTeM. Kiaccudukanus TucnepcHbIX CUCTEM IO
CTPYKTYpHO-MEXaHMYECKUM CBOICTBaM. HpIOTOHOBCKHME N HEHBIOTOHOBCKUE JKUIKOCTH. MeTobl
M3MEpEeHUs BSI3KOCTH. BSA3KOCTh JKUIKUX arperariBHO YCTOMYMBBIX AMCIIEPCHBIX CHUCTEM. YpaB-
HeHue OiHiuTeiiHa. YpasHeHus ltaynunrepa, Mapka-Kyna-XayBunka u Xarrusca 1y pacTBo-
pOB MoJMMepoB. Peonornyeckue CBOMCTBA CTPYKTYPHUPOBAHHBIX >KMJIKOOOPA3HBIX U TBEPA000-
pa3HbIX CUCTEM. TUIIMYHBIE KPUBBIE TEUEHUS.

5. METOJUYECKHUE YKA3AHUSI IO NPENOJABAHUIO
1 OCBOEHUIO JUCLHUTIJIMHBI (MOJLYJIST)

5.1. Yka3auus 1Jis npenojaBartesieil Mo OpraHu3aluuu U NPoBeJeHNI0 YUeOHbIX 3aHsi-
THIl 10 TUCHUILJINHE
[IpakTrueckue (CeMUHAPCKUE) 3aHATHS HE TPEAYCMOTPEHBI B TAHHOM KYpCeE.
[IpenogaBaTens AOMKEH aKTUBHO HEMOCPEICTBEHHO y4aCTBOBAaTh B Y4eOHOM IpoOLIecCe U
MPOBOJIUTH TTOJATOTOBKY K HeMy. HeoOXoauMoCTh TOCTOSTHHOW TOJITOTOBKY K JIEKIIHSIM, CEMUHAP-
CKUM U MPAKTUYECKUM 3aHATHSIM 00YCIOBJIEHA TOTPEOHOCTHIO OTPaKaTh COBPEMEHHBIE MOIXO/IbI,



B3IJISLIIBL, TAHHBIE 110 TeMaM U paszenaM. [IpoBos moAroToBKy K yueOHOMY IMpoLeccy Heo0Xoau-
MO H3y4aTb COBPEMEHHBIE METOJUYECKHE PEKOMEHAALNH, PE3YJIbTAThl HAYYHBIX HCCIEAOBaHUM,
HOBBIE TEXHOJOTUU U T.4. [Ipu peanuzanuu pa3indyHbIX BUIOB yuyeOHOU paboTHI mpemnojaBareib
JOJKEH MCMOJIb30BaTh 00pa30BaTE/IbHBIE TEXHOJIOTHH: CO3JaHHe MHTEPAKTUBHBIX MPE3CHTALUM,
o0yyJaromue KOMIBIOTEPHBIE MPOTrPAMMBI, TEXHOJIOTUU PAa3BUTHUS MbIIUICHUS (3¢ (EeKTUBHAS JeK-
1Us, TabnuIel, paboTa B Tpymnmnax u T.1.)

B Xoxe moOAroTOBKM JIEKIIMU TpENojaBaTelb JODKEH pa3padarbiBaTh IUIaH JICKIUH, B
KOTOPOM JOJIKEH OIpPEACIIUTh T€ OCHOBHBIE MaTEPHAJIbl, KOTOPBIE CIYIIATEIN JTOJKHBI IOHATh U
3anucarb. CoJiepKaHue JEKIUU TOHKHO OBITh OPraHM30BAHHBIM M YETKUM, YTO JIETAET YCBOCHHE
Matepuana JocTynHbIM. ColepikaHue JEeKIUHU JO0JDKHO OTBEYaTh CIIEAYIOIIUM TpPEeOOBAHUSM:
U3JI0’KEHUE MaTepuana OT MPOCTOro K CIOKHOMY; OT M3BECTHOI'O K HEM3BECTHOMY; JIOTUYHOCTD,
YETKOCTh U SICHOCTh B M3JIOKEHHHM MaTepuaja; BO3MOXHOCTb MPOOJIIEMHOTO H3JI0KECHHUS,
JUCKYCCUU M AMAJIora B KOHIIE JIEKIUH C LEIbI0 aKTUBU3ALMU JEATEIILHOCTH CIIyIlIaTeNel; onopa
CMBICJIOBOM YacTH JIEKIIMM HA MOJJIMHHBIE (PAKThl, COOBITHS, SBJICHHS, CTATUCTUUYECKHUE JaHHBIC,
TECHas CBS3b TEOPETUYECKHX TIOJOKEHUH W BBIBOJIOB C TPAKTHKOW M TPO(HEeCcCHOHATBHOM
NEeATEIbHOCTBIO. B X0/le IEKIMOHHOTO 3aHATHS MPENOoAABaTeNb JTOJKEH YETKO O3BYUUTh TEMY,
MPEJCTaBUTH TUIAH, KPATKO U3JIOKUTH 11€Jb, y4eOHbIe BOMPOCHL. PackpriBas cojepkanne yd4eOHbIX
BOIIPOCOB, AaKLEHTUPOBAaTh BHUMAHHWE Ha OCHOBHBIX KaTErOpusX, SBIEHUAX M IpoLEeccax,
0co0eHHOCTIX X mporekaHus. ClieayeT TakKe pacKpbIBaTh CYIIIHOCTh U COJIEPKAHUE PA3INIHBIX
TOYEK 3pEHHS M HAYYHBIX MOJIXOJ0B K OOBSACHEHHUIO TE€X WM WHBIX SIBICHUN U mpoueccos. [Ipu
W3JI0KEHUU JICKIIMOHHOTO MaTepualia CJIeayeT apryMEHTHPOBaHO OOOCHOBATh COOCTBEHHYIO
MO3ULMI0 TIO0 CHOPHBIM TEOPETUYECKHM  BONpPOCaM, MPHUBOJAS IPUMEPBL, PACKPHIBATh
MIOJIOKUTEIIBHBI OTEUECTBEHHBIM M 3apyOekHBIA ombIT. [lo X0ay W3II0KEHHs, BO3MOXKHO,
3a/1aBaTh PUTOPUUYECKHUE BOMIPOCHI M CAMOMY JaBaTh Ha HUX OTBeT. IIpenonaBarens B 1eI0M HE
JIOJDKEH OTBJIEKAThCS OT M3JaraeMoro marepuana Jiekuuu. [IpenonaBarens J0KEH PYKOBOAMTD
paboToii cmymaTeneid MO KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuala, MOJA4epPKUBATh
HEOOXOJMMOCTh OTPaXEHHUS B KOHCIIEKTaX OCHOBHBIX IIOJIOKEHHH HW3y4yaeMOH TEMBI.
Hcnonb3yemplii BO BpeMsl JIEKIIMM HAriasAHbBIA MaTepuan — Claiabl, TaOJHIIBI, CXEMBI,
WJUTIOCTPAIMK TIOMOTAeT BECTU KOHCIEKThI U YJIYYIIAeT TEMIT IPEJIOKEHUST MaTepuaa JeKIui.
B 3axirounTenbHON 4acTH JIEKIMU HEOOXOIUMO chOpMYIHpOBaTh OOIIME BBIBOJBI IO TEME,
pacKpbIBalOllMe COJAEpKAHHE BCEX BOIPOCOB, IOCTAaBICHHBIX B JIEKIMU. [l 3akpersieHus
Marepuana, TMOJArOTOBKM K CEMHHAPCKUM U MPaKTUYECKUM 3aHSATHSIM U BBIIOJHEHHS
CaMOCTOSITENIbHOM ~ paboThl  HEOOXOJMMO  PEKOMEHJOBaThb  JIUTEPAaTypy, OCHOBHYIO H
JIOTIOJTHUTEbHYIO, B TOM YHCIIE Y4eOHO-METOJIMYECKHE MaTephalibl, a TaKXe JIJIEKTPOHHBIE
HMCTOYHHUKHU (MHTEPHET-PECYPCHI).

JlaGopaTopHble 3aHATUS CIOCOOCTBYIOT 3aKPEMJICHUIO 3HAHWM, MOJTYYEHHBIX CTY/IEHTaMHU B
XoJle O0y4eHHS M CaMOCTOSITENIbHOM paboThl, (OPMUPOBAHHIO KOMIIETEHLIUH, HAaBBHIKOB B
MOJTy4YeHUH MHpOpMaLuU, TpUOoOpPETEHUIO YMEHHH ITPOBECTH ee 00pabOTKY M aHaIHU3, OBJIAICHUIO
HaBBIKAMHU TUIAHMPOBAHUSA, aHaiu3a W ympasieHus. OOmiee TpeOoBaHWE mNpuU pa3padbOTKe
TEMaTUKH J1a00paTOPHBIX TAaKOBO - 3TOT BHJ ayJUTOPHBIX 3aHSATUHN JODKEH HAYYHTh CTYy/IEHTa
MPaBWJIbHO OIEHUTh M NPEIBUICTh pPA3BUTHUE CHUTYallUd, YIOPaBIATH €€ (POpMHUpPOBAHUEM,
BIIQJICHUIO METO/JaMU aHanu3a. Ha 3aHATHAX MPOBOIUTCS OTPaOOTKA MPAKTUYECKUX YMEHHH MO
KOHTpOJIEM IpernojaBaTenss. B KoHIlE Kaxaoro gab0opaTOpHOTO 3aHATHS IpenojaBareib
w1anupyer 6-7 MUHYT JUIsl ToaBeneHUs uToroB. OH oOpaiiaeT BHUMaHHE Ha TO, KaK OCBOEH
yueOHBI MaTepuaja MO TeMe B IIeJIOM, aHAIM3UPYeT TUIMUYHbIE OMIMOKM U HEeIopabOTKH
CTYJICHTOB, aKIICHTUPYET UX BHUMAHUE HA 3HAYUMOCTh TEMBI.

5.2. Yka3zanusi 1js 00y4arUUXCcs M0 OCBOEHUIO TUCIHUTITHHBI
CamocTtosTenpHas paboTa O0OyYalOIMIMXCS TPOBOAUTCS C HCIOJBb30BaHUEM Y4eOHO-

METOAMYECKON JUTEPATYpPbl U HHTEPHET-PECYpcOB. B cilydae BO3HMKHOBEHHs BOIPOCOB OHU
MOTYT OBITh 3aJaHbl MPENOJABATEN0 Ha WHAMBUIYAIbHON KOHCYIbTAlMM MJIM TIO 3JEKTPOHHOU



I104TC.

[lepeueHr  y4eOHO-METOAMYECKOTO  OOeCleYeHHs] JJII  CAMOCTOSTEIBHOW  paboThI
oOydJaronuxcs:

1. Cymm B.JI. OcHOBBI KOUTOMAHON XuMuH: 1o, YMO 1o KIacCHuecKoMy YH-TCKOMY o0pa-
30BaHMIO B KadecTBe y4eO. 1moco0. A CTyACHTOB, oOydaromuxcs no crnenuanbHocta 020101.65
"Xumus" u Hanpasnenuto 020100.62 "Xumus". - M. : Axkagemus, 2006. - 240 c. - (Boiciuee npo-
(beccuonanpHoe oOpazoBanue). - ISBN 5-7695-2634-3: 180-00, 180-40 : 180-00, 180-40.

2. Tenppman M.U. Komnmonnnas xumus. - 3-¢ uzn. ; Crepeorun. - CII6. : Jlans, 2005. - 336
c. - (YueOnuku s By3oB. CrieninansHas auteparypa). - ISBN 5-8114-0478-6: 89-32 : 89-32.

[IporpamMmmMHoe obecrieueHue 1 HH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. BemomyxoB C.JI., ®usnueckas u KoutonaHas xumus. JIabopaTopHbI MPaKTHUKyM: y4deo-
Hoe nocodbwue / benomyxor C.JI., Hemuposckas 1.b., Ctapsix C.3., Cemkxo B.T.,IlInee T.B. ; mox
obm. pen. bemonmyxosa C. JI - M. HpocneKT 2016 - 240 c. URL
https://www.studentlibrary.ru/book/ISBN9785392196470.html (3BC «KoucyapraHT CTyI[eHTa»)

2. Hoswuxosa E.A. Komnonanas xumusi: moBepxHocTHble sBieHnst / Hopukosa E.A. - M. :
MMUCuC, 2016. - 129 c. - URL : https://www.studentlibrary.ru/book/ISBN9785906846259.html
(OBC «KOHCYIbTaHT CTYACHTA»)

3. benser A.Il. ®usnveckas 1 KOJUIOUAHAS XUMUS. 3aJa4HUK : yued. mocodue Jist By30B /
A.Il. bensies, A. C. Uyxno, JI. A. baxonauna, B. B. I'pumun; nox pen. A. I1. bensiesa. - M.:
I'DOTAP-Menaua, 2018. - 288 c. : mi. - URL :
https://www.studentlibrary.ru/book/ISBN9785970446843.html (9BC «KoHCynbTaHT CTyIeHTa»)

Tab6aunna 4 - CogepxxaHnue caMOCTOATEIbLHOH pad0Thl 00Y4AK0IIMXCS

Koi-Bo
Borpocsr, BEIHOCHMBIE Ha CAMOCTOSTENNFHOE N3YIEeHUE 4ACOB DopmbI paboTHI

Tewma 1. [loBepxHOCTHBIE sIBIEHUA U ancopOuus. [loBepXHOCTHO-aKTHBHBIE,
MOBEPXHOCTHO-WHAKTHBHBIE BEIECTBA HAa PasHbIX MeEK(a3HbIX I'PaHHLAX.
OCOOCHHOCTH COCTaBISIONIUMX cuil Ban-mep-Baanbca (opreHTalMOHHBIX,
WHIYKIIMOHHBIX W JUCIIEPCUOHHBIX) TIPH aAcOopOnuu. YpaBHEHUE IS T10-
TEHIMAIBHOW 3HEPIHU B3aUMOACUCTBHs aroMa (MOJIEKYJIbI) C HOBEPXHO-
CTBIO TeJIa TP aJICOPOIHH

OdopmieHue
oT4eTa 1o yabo-
12 paTopHoii pabo-
Te. Pemenue 3a-

Jiad.

Tewma 2. /IBoitHolt anexTpudeckuii cioit. Teopuu crpoenus [I2C: I'enpm-
ronsla, ['yn-Uenmena, I'yn-llltepra-I"pama. Ilorenmuaner I5C. akTopsl,
BIIMSIOIIME HA C-TIOTEHIIMAN: TeMIepaTypa, KOHIEHTpAIHs, IpUpoJia 1 3a-
PsLI MIOHOB JIEKTPOJIUTA

IloaroroBka x
4 YCTHOMY OIIPOCY
10 BoIpocam

Tema 3. KonnonaHo-qucnepcHble CUCTEMBI U MX (PU3UKO-XUMHYECKHE Odopmnenue
cBoiicTBa. OCHOBHBIE 00IIHE CBOMCTBA AUCIIEPCHBIX CHCTEM: MOJICKYJISIPHO- oT4eTa 1o y1abo-
KHHETHYEeCKHE, TUPPY3HUs, OCMOTHUYECKOE JIaBICHHUE, CEJUMEHTAIIMOHHOE 8 paropHoii pado-
paBHOBECHE, ONTUYECKHE CBOMCTBA — OOIIME 3aKOHOMEPHOCTH. te. Tectuponsa-
HUE
Tema 4. DIEKTPOKUHETHIECKUE CBOMCTBA JUCTIEPCHBIX CUCTEM. Y paBHCHHE OdopmieHue
I'enbMronbra-CMOITyXOBCKOTO Al pacyeTa 3JIEKTPOKUHETHUECKOro II0- oryera 1o J1abo-
TeHnuana, OhGeKTsl, He YIUThIBAEMbIE STUM ypaBHEHUEM (IIOBEPXHOCTHAS 12 paropHoii pabo-
MPOBOJMMOCTh, JIIEKTPOPOPETHUECKOE TOPMOXKEHHUE, pellaKCAIlMOHHBIN te. Tectuposa-
s dexr). [IpakTrueckoe UCIOIB30BAHNE YIEKTPOKNHETHICCKUX SIBIICHUN HUE
Tema 5. YCTOWYMBOCTh KOJUIOMAHO-IUCHEPCHBIX cucTeM. DopMuUpoBaHUE
CBSI3HO-AUCIEPCHBIX CTPYKTYp. Peosorndeckue mapameTpsl MexgasHbIX Odopmnenue
aJICOPOIMOHHBIX CJIOEB (MOJYINIb YIPYrocTd W BSI3KOCTB). OcobeHHOCTH oT4eTa 1o nabo-
JIUCTIEPCHBIX cucTeM, cTadmmmsupoBanHbix BMC u ITAB. Hcnons3oBanue 12 paTopHo# pabo-
YCTOMYMBOCTH M KOAryJISALMH AUCHEPCHBIX CHUCTEM B TEXHOJIOTMYECKUX Te. Pemenue 3a-
MpoIeccax MOyYeHHs JIEKapCTBEHHBIX MPENapaToB Ha MX OCHOBE W 3allld- Jaq

T€ OKPYXKarolIei cpeibl



https://www.studentlibrary.ru/book/ISBN9785392196470.html
https://www.studentlibrary.ru/book/ISBN9785906846259.html
https://www.studentlibrary.ru/book/ISBN9785970446843.html

Tema 6. MukporereporeHssle cucteMbl. [IeHbI, MX cTabunuzanus u paspy-
nienue. ToHKHE TUIEHKH (cepble, 4epHbie). [I0OBepXHOCTHOE HATSXKEHUE
TOHKHX TIeHOK. Ddektol ['n66ca 1 Mapanronu-I n66ca. Aspo3zonu: Apl-
MBI, TIBUIH, TyMaHbl. KBazuxumuueckuii u nceBnodasnelii momxonasl. Jpa
ypoBHs acconuaruu. Comobmnuzanus. Mukpoamynbcun. OCHOBHBIE (ak-

Odopmnenue
oT4eTa 10 J1abo-
paTopHoit pabo-
te. Hanmmcanme n

BHYTPUMOJIEKYJISIPHBIE B3aMMOJEIHCTBHSI B pacTBOpax moaumepoB. CBOM-
CTBa pa30aBIIEHHBIX PACTBOPOB MOIUMEPOB. PacTBOPHI MOIMAIEKTPOIHUTOB.

N N N 3amuTa pedepa-

TOPHI MOIOIIETO JEWCTBHS B BOXHON W HeBomHO# cpeme. Cmecu UIIAB u mTa peep
Ta.

HITAB. bruopasnaraemocts U TOkcuyHoCcTh [1AB.

Tema 7. KomnounHo-xumuueckue cBoiictBa BMB. MexMonekynsapHsie u Odopmnenue

oT4eTa 1o J1abo-
paTopHoOit pabo-

(HaHOCHCTEMAaX) KaK YacTHBIM ciydail koarynsuuu. Teopus cTpyKTypooO-
pazoBaHud. Peosormyeckuii METON HCCIEOBAHUS JUCIEPCHBIX CHUCTEM.
Knaccudukamnuss IUCHEpCHBIX CHCTEM II0 CTPYKTypHO-MEXaHHYECKUM
cBorcTBaM. HbIOTOHOBCKHME U HEHBIOTOHOBCKHE KUIKOCTH. MeTOoabl U3Me-

benkoBbie CUCTEMBI, KOMILJICKCHI MOTUAIEKTponuToB U [TAB T€.
Tema 8. Peomornyeckue CBOMCTBAa AMCIEPCHBIX CHCTeM. Peonormueckue

CBOICTBA YHCTHIX XHUIKOCTEH W HECTPYKTYPHPOBAHHBIX KOJJIOWTHBIX CH-

creM. ®opMupoBaHHe CTPYKTYP B Pa3IUYHBIX JIUCIEPCHBIX CHUCTEMax OdopmieHue

oT4eTa 10 J1abo-

paTopHoit pabo-
Te. [logroroBka x
YCTHOMY OIIPOCY

peHus BA3KOCTH. Peosornueckue cBONCTBAa CTPYKTYPHPOBAHHBIX >KUAKOOO-
pasHbIX ¥ TBEpA000pa3HbIX cucTeM. TUIIHYHBIEC KPUBBIEC TCUCHHUS

5.3. Buabl u ¢opMbl NHCbMEHHBIX PpadOT, NPeAYCMOTPEHHBIX NPH OCBOEHUH
AUCUHMIUINHBI, BBINOJIHsIEMble O00y4YalOUIMMHUCH CAMOCTOSAATEbHO. B KadecTBe NMHChbMEHHBIX
pabot mpennaraercs pedepar, OTYET MO JAOOPATOPHBIM paboTaM, CaMOCTOSITEILHOE pelIeHUe
3aJ1a4 U BHIIIOJHEHUE KYPCOBOM pabOTHI.

MeTtoauyeckue ykazaHusi 110 HaNMcaHuio pedepara

1. ®opmynupoBanue Tembl. Tema AOKHA OBITH HE TOJBKO AKTyallbHOM IO CBOEMY
3HAYEeHUIO0, HO OPUTHWHAIILHOW, MHTEPECHOW IO cojepxkaHuio. Tema pedepara BoIOMpaeTcs 1O
KENaHWI0 CTyJeHTa M3 CIHCKa, IIpeJylaraeMoro InpemnojaBareieM. BpiOpaHHas Tema
COIJIAaCOBBIBaeTCS C ImpenoaaBareneM. Tema MoxeT ObITh chopMmynupoBaHa CTYIEHTOM
CaMOCTOSITENILHO.

2. Tlogbop u M3ydeHHE OCHOBHBIX MCTOYHHKOB MO TeMe (Kak mpaBmio, He MeHee 8- 10).
CocraBienue oubnuorpagpuu.

3.Pazpaborka mmana pedepara. Ilnan pedepara momkeH ObITH aBTOpckUM. B Hem
MPOSIBIISIETCS MTOAXO]] aBTOPA, €r0 MHEHHE, aHAIU3 MPOOJIEMBI.

4.Hanucanue pedepara.

5.I1yOnu4Hoe BBICTYIUIEHUE C pe3yJIbTaTaMu UCCIIEJOBAHMS.

Copepxanne paboOThI JOKHO OTPaKaTh

® 3HaHME COBPEMEHHOI'O COCTOSIHUS MPOOIIEMBI;

e 000CHOBaHNE BHIOPAHHOM TEMBI;

® 1ICIIOJIb30BaHNE U3BECTHBIX PE3YJIbTATOB U (DAKTOB;

® IOJTHOTY IIUTUPYEMOH JTUTEPATYPhI, CCHUIKA Ha paOOThl YYCHBIX, 3aHUMAIOIINXCS JTAaHHOM
po0IeMOii;

® AKTYaJIbHOCTh IIOCTABJIEHHOM NMPOOIIEMBI;

e MaTepuaj, MOATBEP)KIAIOLIUN HaydyHoe, JIMOO MPAaKTHYEeCKOe 3HAau€HUWE B HACTOAIIEE
BpEMSI.

[Tnan pedepara gomKeH BKIIOYATh B ce0s: BBEACHUE, OCHOBHOM TEKCT M 3akitoueHue. Bo
BBEJICHUN apTyYMEHTHUPYETCS aKTyalbHOCTh BBIOPAHHOW TEMBI, YKa3bIBAIOTCS WENW M 3aJaud
ucciesoBaHus. B HeM ke MOXXHO OTpa3uTh METOAMKY HCCIEIOBAaHHUS M CTPYKTYpPY paOOTHI.
OcHoBHasi yacTb pabOThHl MpenrnoyiaraeT OCBEIIEHWE MaTepuania B COOTBETCTBUU C IJIAHOM.
OCHOBHOW TEKCT JKeNaTesIbHO pa30uBaTh Ha IJ1aBbl M maparpadsl. B 3akitoueHuH u3iararoTcs
OCHOBHBIE BBIBOJIBI M PEKOMEH/IAINH TI0 TEME MCCIIeIOBAHMS.

Bce mpuBogumbie B pedepare (QakThl MU 3aMMCTBOBAHHBIE COOOPaXKEHHS JIOJIKHBI



COIIPOBOKAATHCS CCHUIKAMHM HAa MCTOYHHMK MH(poOpManuu. HemomycTumMo mpocTo CKOMIOHOBATh
pedepar U3 KYCKOB 3aMMCTBOBAHHOIO TeKcTa. Bce IUTAaThl JOMKHBI OBITH MPEACTABICHBI B
KaBBIUKAX C yKa3aHHEM B CKOOKaX MCTOYHHMKA U CTPAHMIIBI.

TexcT pedepara HeoOXxoaMO HabUpaTh Ha KOMIBIOTEPE Ha OJHON CTOpoHE nucTa. Pazmep
aeBoro moiist 30 MM, mpaBoro - 15-20 MM, Bepxuero — 20 mm, HikHero — 20 mm. [lpudt — Times
New Roman, pasmep — 14, mexcTpounblii uHTepBasi — 1,5. @paspl, HAYMHAIOIIMECS C HOBOM
CTPOKH, TICUATAIOTCS C a03aIHBIM OTCTYIIOM OT Hadana cTpoku (1,25 cm).

Pedepar, BeImoaHEHHBI HEOpEXHO, Hepa3dbopumBO, 0€3 cOONOACHHUS TPeOOBAaHUU TIO
oopmieHnI0 BO3BpamiaeTcs CTYACHTY 0€3 TpOBepKM C yKa3aHWEM NpPUYMH BO3Bpara Ha
TUTYJIBHOM JIUCTE.

3ammTa TeMaTHYecKoro pedepara MOXKET MPOBOAMTCS HA BBIACICHHOM OJHOM 3aHSTHH B
pamMKax 4yacoB y4eOHOI AUCHUIUIMHBI WM KOH(EPEeHLIUN WIH 110 OJHOMY pedepary npu U3ydeHUuu
COOTBETCTBYIOLIEH TeMbl, JHOO IO JOTOBOPEHHOCTH C IMperojaBaTesieM. 3amuTa pedepara
CTYICHTOM MpelycMaTpuBaeT AoKiaa mno pedepary He Oosiee 5-7 MUHYT, OTBETHI Ha BOIPOCHI
ommoHeHTa. Ha 3amuTe 3ampemieHo uTeHWEe Tekcta pedepara. OOmas orneHka 3a pedepar
BBICTABIIICTCA C YYETOM OLIEHOK 3a paloTy, JOKJaJ, yMEHHE BECTU JUCKYCCHUIO M OTBETHI Ha
BOTIPOCHI.

[Ipu ouennBanuu pedepatuBHON pabOTHI OyIyT YUUTHIBATHCS CIEAYIONINE MYHKTHI: 3HAHUE
¥ TIOHUMaHHE TPOOJIEMbl;, YMEHHE CHCTEMAaTH3MPOBATh M aHAIM3MPOBATH MaTepHal, YETKO H
000CHOBaHHO (OPMYIIMPOBATH BBIBOBL; «TPYA03aTPATHOCTH» (00BbEM H3YyYEHHOU JIUTEpaTyphl,
TOOPOCOBECTHOE OTHOIICHHE K aHalu3y MpOOJIeMBbI); CaMOCTOSTEIIBHOCTh, CIOCOOHOCTh K
orpeAeNeHNI0 COOCTBEHHOM MO3UIMU O MpoliieMe M K MPaKTUYEeCKOW aJanTaluyd MaTepuana,
HEOMYCTHUMOCTH (!) IpsAMOTo TUTaruara; BHIIOJHEHUE HEOOXOIUMBIX (hOpMaIbHOCTEH (TOYHOCTH
B IMTUPOBAHUU M YKa3aHUH UCTOUYHHKA TEKCTOBOTO ()parMeHTa, akKKypaTHOCTh OpOpMIICHNUS).

MeToanyeckue yKa3aHHUs M0 HANMCAHUIO 0TYETA IO JIadopaTopHOi padore

1. Ilenb u 3a1a4M UCCIIETOBAHMSL.
2. Kpatkoe omnmcanue SKCriepuMEHTa: CIIOCOOBI, METO/IbI, METOAMKH MCCIEIOBAHUS U TEOpPETHYE-
CKHE TIOJIOKEHUS.
3. 3axoHBI, OJIOKEHHS, MAaTEMaTHUECKUI ammapar, ypaBHEHUs peakiuii. Pe3ynbraTsl uccieno-
BaHUS U pacueTbl (ypaBHEHHUs JIOJDKHBI ObITh IPUBEAEHBI B OOLIEM BHUJE M C MOJCTABICHHBIMU
NaHHBIMU). Pe3ynpTaThl UCCIIEIOBaHMS U PACU€TOB JOJKHBI ObITh CBEIEHBI B COOTBETCTBYIOIIME
tabmusl. CTatucTuyeckas 00paboTka JaHHBIX.
4. T'padpuueckas 00pabOTKa HKCIEPUMEHTAIbHBIX JAHHBIX: TpaQUKHU U CXEMBI JIOJKHBI BBITOJI-
HATBCSI TOJIBKO HAa MUJITMMETpoBoi Oymare. Ha och opanHaT HaHocuTcs (DyHKIUS, Ha OCh abc-
LIMCC — apIYMEHT C YKa3aHUEM eIMHHUL n3MepeHus. Ha ocsix HaHOCUTCS IIKaJjia COriacHO BbIOpaH-
HoMy MacTaly. Equnuiel Macmraba 10JKHBI OBITh BEIOPaHBl B COOTBETCTBUM TOYHOCTH OTCUE-
Ta npu dkcrepuMenTe. KoopauHaTsl SKClIepUMEHTaIbHOW TOUKM HaHOCSTCS TOJIBKO Ha IIIOCKOCTU
U OTMEYaroTCsl TOYKOW. IIo 3KCIepHMEHTalbHBIM TOYKaM MPOBOAUTCS YCPEIHSIOIIAs KpHUBas.
BoinaBiivie TOYKM HE HUCHOJB3YIOTCS, HO MOKa3biBatoTca. Ha mucre, rae BbIosiHEH Tpaduk,
JIOJDKHBI OBITH yKa3aHbl HaMMEHOBaHME rpaduka (moa rpagukoM), yCiIOBUS, CHOCKH. DKCHEpH-
MEHTaJIbHBIE JaHHbIE IS TIOCTPOEHUS TPayHpOBOYHOrO rpaduka oOpabaThIBarOTCS MO METOIY
HaMEHBIINX KBa/IPaToB.
5. AHanu3 3KCIEepUMEHTAIBHO MOJYY€HHBIX 3aBUCUMOCTEH.
6. BoIBOJBI

Pabota cunTaeTcs BHINOJIHEHHOM, €CIM MPUBEIEHBI BCE HEOOXOAMMBIE PACUEThI, TOCTPOEe-
HBI U3y4aeMble 3aBUCUMOCTH, IIPUBEICHBI BCE CTPYKTYpPHBIE (POPMYIIBI H3ydaeMbIX BEIIECTB U 00-
pa3yeMbIX COeAMHEHUH, clIeJaHbl COOTBETCTBYIOIINE BBIBOIBI.

Memoouueckue pekomenoayuu K peuieHuro 3a0ay



1. Onpenenure ko3pPUIMEHT TUPPY3UN KPACUTENSI KOHI'O KPAaCHOTO B BOAHOM PacTBOpE,
€CJIM TIpU TpaaueHTe KoHueHntpauu 0,5 Kr/M° 32 2 9 gyepe3 25-10" m? MPOXOIUT 4,9-107 r Bee-
CTBA.

Pewenue. Koaxpounuent nuddy3nm Haxoaum u3 nepBoro 3akoHa duka
Am

D=——
S-At-[grad c]
rae Am - Macca BeUlecTBa, S - Iioanb, Az - Bpems, grad ¢ - rpaJueHT KOHIICHTPAIIHH:

_ 49-107-10° _54.10" (M?/c).
25-10™*-2-3600-0,5

2. Onpenenute kodpduuuent auddysun D u cpeaumii ciBur X - 4acTUIBI THAPO30IS 32
Bpems T = 10 ¢, ecnu paguyc yactuubl I = 50 HM, Temniepatypa onbita 293 K, BA3KOCTb Cpebl 1) =
107 Ia-c.

Pewenue. CpenHeKBapaTHUHbIH CIBUT YaCTHIIBl X~ 32 MIPOMEXKYTOK BPEMEHH T OIpejie-
JsieTCs 10 3aKOHY DHHIITeHA - CMOIYXOBCKOIO:

2
x"=2D7
Koaddunument nuddysuu D paccuntsiBaeTcst 10 ypaBHEHUIO DUHIITEITHA
kT 1,38-107-293

= 429-10™ M/c

D = = 73 79
6znr  6-3,14-107-50-10
Torma cpelHHUI CABUAT YaCTHULIBI COCTABUT:
¥=+2D7 =+/2-429-10"2-10 =9,26-10° M= 9,26 MKM.

3. OnpenenuTh pagnyc 4acTUI] THAPO30Js 30J0Ta, €CIU IMOciie YCTaHOBIEHUS Auddy3u-
OHHO-CEIMMEHTAIIMOHHOTO paBHOBecus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIUs YaCTHII
u3MeHsierca B e pas. [lnotHocts 30mo0ta p = 19,3 r/CM3, IJIOTHOCTB BOJBI po = 1,0 /oM.

Pewenue. PactipeseneHue 4YacTUI[ IO BBICOTE MpPH YCTAaHOBIEHUH AU(PPYy3HMOHHO-
CEMMEHTAIIMOHHOTO PABHOBECHS OMMCHIBACTCS] TUTICOMETPUIECKHUM YpaBHEHHUEM
Vi g8(p=py)h ,

|
n v, kT

e U - 00bEM YaCTHIIBI, PABHBIH TS CHEPUUECKUX YACTHUIL % .
CoryacHo ycnoBHIO 3a1a4u, v, = v,/e u Inv,/v, = —1. C y4eToM 3TOro BBIpQKCHHE IS
paauyca 4acTUIl IPUHUMAET BU/T
N :i/ 3-1,38-10 %293
dngh(p—p,) \4-314-9.81-856-102-(19,3—-1)-10°

=3,98-10"° M= 3,98 M

4. Paccuutaiite ocMoTrdeckoe ansieHue 30 %-Horo (Macc.) ruaposoins SiO; mpu 293 K,
€CJIH yJeNbHasi TTOBEPXHOCTh YaCTHI] Sya = 2,7-105 MZ/kr. TINOTHOCTS YJacTHIl THI030JI1 P = 2,2

r/eM®, ITOTHOCTB cpessl po = 1,15 r/em’.
Pewenue. OcMoTHYECKOE TABICHNWE B AMCHEPCHBIX CHCTEMAX PACCUUTHIBACTCS 1O yPaB-
HeHuto Baut-T'odda

7= VT = S kT
m

rae C - MmaccoBas KOHLCHTpPAUA 4YaCTHUIL; m - macca O)IHOI>’I HJaCTHUILIBI.
PaccuntriBaem MaCCOBYIO KOHIICHTpAIHUIO HHCHCpCHOﬁ (1)3.3]312
0,3 0,3
“T03/p+0,7/p  03/22-10°+0,7/1,15-10°
st chepudeckux 4acTuil

=402,7 Kr/MC.




m= % 7d’ p
6
[TockonbKy Sy = ;> TO d =——. Tornma
dp Sy()p
_ 36 36-3,14
s, (2,7-100)-(2,2-10°)
PaccunThiBaeM OCMOTHYECKOE JABICHUE:
4027
T 119-107

m =1,19-10"" kr

1,38-102.293 = 1,37-10° H/M>.

5. Yactuiel 6eHTOHUTA IucTiepcHOCThI0O D = 8- 10° it OCeJIal0T B BOJHOM cpejie moj AcH-
CTBUEM CwWibl TspkecTd. Omnpenenure BpeMsi ocefanus T, Ha paccrosuue h = 0,1 M, ecnu wioT-
HOCTh Gentonuta p = 2,1 /M, mnoTHOCTH cpexsl po = 1,1 r/eM®, Bsskocts cpexst M = 2-107
ITa-c. Bo ckosbko pa3 ObICTpee OCSAYT YAaCTHIBI Ha TO K€ PACCTOSIHME B LIEHTPOOEKHOM IIOJIE,
€CJIM HadaJIbHOE pacCTOSHME OT ocu BpamieHus x, = 0,15 M, a ckopocTh BpalieHus LEHTpUPYTrH N
=600 ob/c.

Pewenue. CkopocTh OCEJaHUS YaCTHUL] C PaAUYCOM I' B CIUIOIIHOM Cpeie Py COOII0ICHUH
3akoHa CToKca BbIpaXkaeTcsl ypaBHEHUEM

ﬁ _ 2(p—p0)gr2 ’

g 9
OTKyza
9nh4D’
n="—""—""",Tne D=—
2(p—py)g 2r
9.-2-107-0,1-4-(8-10°) S
T, = =2,35-100 ¢

1T 2.(2,1-1,)-10°- 9,81
I[J'IH 4acCTull, OCCAaronmx B I.[eHTpO6e)I(HOM noJie, CrupaBeJIMBO COOTHOLICHUC
X _27(p-pe’s,

In
X, 9n

rIe x =X, +h; @w=27N - yrinoBas CKOPOCTb BPAILICHUS LIEHTPUPYTH.
BpeMH OoCcAaHuA B I_[eHTp06e)KHOM I10JIC COCTAaBHUT:
_ 9yIn(x,+h)/x,-4D*  9:2-107-1n(0,15+0,10)/0,15-4- (8-10°)*

2 2p-p)anta’ 2-(2,1-1,1)-10°-4-(3,14)* - 600° =083 ¢
HckomMoe COOTHOIIIEHUE PaBHO
0 _ 2310 ) e
7, 0,83 ’ '

6. Kakoe 1meHTpoOe)HOe yCKOpEeHHUE JOJDKHA UMETh IeHTpudyra, 9ToOBl BBI3BAaTh Ocema-
HUE YacCTHULl PaJnyCOM T = 5-10® M u mroTHOCTHIO p= 3-10° xr/m® B Cpelle ¢ IUNIOTHOCTBIO Po =
1-10° kr/m® u Bs3kocTEIO M = 1-10° [a-c  mpu T = 300 K2

Pewenue. J1st TOro 4ToOBI TPOUCXOAMIIO OCEIAHUE YACTHUIl, HEOOXOAMMO TIpeolIagaHne
CKOpPOCTH OCEIaHUsl HaJ CKOPOCTHIO TEIJIOBOTO ABIKEHHS MPUMEPHO Ha MOpSAOK. i OLeHKH
CKOPOCTH TETUIOBOTO JBM)KEHUS YaCTHIl pPaCCUMTHIBAaETCs cpenHuil casur x 3a 1 c. [To ypaBHeHHIO

_ | kT
*= 3rnr "

B 1,38-10%-300
X = 3 iy
3-314-107-5-10

=3-10"°m/c.




— 5
3anmaercst ckopocTh ocenanus U, = 3-10™ m/c, nanee HaXoAaT LEHTPOOEKHOE YCKOPEHHE
10 YPaBHEHHIO

u,9 3-10°-9-107
2 = 7 >, @’h= 3 — =27-10° m/c?
- )2 2-10°-2-25-10
NI
3
oh =201 5 7a.10%,
9,81

7. PaccunrtaTh U CpaBHHUTH BpPEeMsl OCEIaHUs YACTUI[ B TPABUTAIIMOHHOM U IIEHTPOOEIKHOM
IOJISIX TIPU CISAYIOLMX YCIOBHSX: Pagiyc yacTui r = 107 M; IIOTHOCTb AUCIICPCHOI (asbl p =
3-10° kr/m%; miotHOCTH JIMCTIEPCUOHHOM CPEIbI Po = 1-10° xr/m; Bsi3KOCTD n= 1-10°° Ila-c; BBICO-
Ta ocenanns h = 0,1 M; nenTpoGekHoe yekopenne o h =100g.

Pewenue. CKopoCcTh OCEIaHUS YACTHI] B TPABUTAIIMOHHOM TIOJIE:
_2(p-po)or®  2-(3-10°-1-10%)-9,81-(107)°
- aq 9.10°
CKOpOCTh OCEJaHHsI YaCTHI] B IICHTPOOEKHOM I10JIE:

L _ohlp=p,)2r* _ 100-(3-10° —1.10°)-9,81-2- (107)?

u, =436-10°m/c

. & =4,36-10°m/c
I 9-10
TakuM 06pazom, Uy = Uy - 100=4,36-10° -100 = 4,36-10° m/c.
Bpemst ocenanust T= E
u

C 0.1 2,3-10°¢c = 27

JICI0OBATCIBbHO T = < = . c= C

8 ’ "T436-10° 7 b
0,1 .
7, :W:L?’.lo ¢ =38 MuH.

8. Paccunrars paauyc yactui 3011 AgCl B Bozie, eciii BpeMsi UX OCeAaHus B LeHTpUudyre
coctaBwiio 10 MUH TP CIIEAYIONIMX YCIOBUSAX: HCXOAHBIA ypoBeHb Ny = 0,09 M; KOHEUHBIH ypo-
BeHb Ny = 0,14 M; MWIOTHOCTH AMCHEpcHO (assl p = 5,6-10% kr/m>; mIoTHOCTH JUCIIEPCUOHHON
cpensl po = 1-10% kr/m®; wacrora BpaueHus neHTpudgyru U = 1000 06/MuH; BSI3KOCTb 1 = 1.10°
Ila-c.

Pewenue. Pannyc 4acThIl paCCUMTHIBAIOT IO YPABHEHUIO

_ \/ 9n __ In(hy/h)
2p-p)o* T

VYrnoBas ckopocte @ = 27m/ 60, Tae N - 9UCI0O 000POTOB B MUHYTY (YacTOTa BpAIICHUS).

2-3,14-1000

CiieoBaTeNnbpHo, @ = e - 105¢™,

9-10°  In0,14/0,09 .
= =2,6-107M.

2-4,6-10°-105°  10-60

9. BBIMHCIHUTH CpPEJHIOI MOJEKYISIPHYI0 MacCy TIeMOTJIOOMHA MO OIBITHBIM JaHHBIM
Ceenbepra. CegumeHTanimoHHOe paBHOBecre Hactymuiao udepe3 39 4 mpu T = 293 K. Yacrtora
BpaueHus neHtpudyru n = 8700 06/MUH; MIOTHOCTh PACTBOPHUTENS Po = 1,008-10° kr/m>; yIeib-
HBI 00bEM remMoriaodnHa L =O,749-10'3 M/KT. KonrneHTpanuu reMorjio0uHa ¢; M ¢ Ha paccTos-
Husx Ny u hy ot ocu BpameHus poropa ueHTpU(Yru NpUBEACHBI B TaOIHIIE:



hy-102, m hy-102, m 2, % c1, %
4,51 4,46 0,930 0,832
4,21 4,16 0,437 0,398
4,36 4,31 0,639 0,564

Pewenue. I1o ypasuenuro Cendepra
2RTIn(c,/c,)

~ (1—opo)e’(h2—h?)’
2m  2-3,14-8700

-1

“ =760 60 0c;
, 0,930
2-8,314-10°-293-In
M, = 0,832 = 59446;
' (1-0,749-107°-1,008-10%)-910%(4,51* - 107" — 4.,46> - 107*) ’
2-8314-103-293-ln0’437
M, = ’ 0,398 = 54938;
> (1-0,749-107-1,008-10%)-910°(4,21° - 107* — 4,16 -107%) ’
2.8 314-103-293-1no’639
M, = ’ 0,564 = 69695;
> (1-0,749-107°-1,008-10%)-910°(4,36* -10* —4,31°-10™*) ’
M = 59446+ 54238+ 69695 _ 61360 1/ 30

10. PaccunTaTh MOJCKYISIPHYIO MacCy MOJUAMHUIA B METAHOJIC 110 OIBITHBIM JTaHHBIM Me-
TO/AA yNbTpaleHTpUu(yrupoBanus: K03(PPHUIMEHT KOHCTAHTHl CEAMMEHTAIMU NMPU OECKOHEUHOM
pasBeneHuu pacteopa S, = 1,95; koHcTanTsl ypaBHeHus K = 1,86-10'2; b=0,47.

Pewienue. MonexkynsipHyIO MacCy paCCUMTBHIBAIOT MO YPABHEHHIO

lgS, —1gK
lgM:—g O ;
b
0,2900—2,2695 0,2900 — (—1,7305) 4
lgM = = =4,2989, M =1,99-10".
0,47 0,47

TemaTnka KypcoBbIX padoT (pedepaTUBHAsA 4acTh KypCcOBOii padoThI)

1. TloBepXHOCTHOE HATSKEHUE M METOJIbI €r0 OMpeIeICHUS

Ocnogsl Teopuu Jlonnona — ne bypa — ['amakepa u ee mpumeHeHue.

3. VYnenbHas cBOOOTHAS MOBEPXHOCTHAS dHEPTHUS TPaHUIIBI paszjaena (a3 KuaKocTh-ra3z. Me-
TOJ U30BITOYHBIX TEPMOJTUHAMUYECKHIX BETHUNH

4. TloBepXHOCTHOE HATsHKEHUE, paboTa KOTE€3UH, UX JUCTICPCUOHHAS W HEUCTIEPCUOHHAS CO-

N

CTaBJIAIOIINE

5. Palota aaresun, mexxdazHoe HATSHKEHHUE, UX TUCTIEPCHOHHAS U HEIMCIIEPCUOHHAST COCTaB-
JISTIOIIIHE.

6. KpaeBoii yros cmaunBanus. TepMoIMHAMUYECKUE YCIOBHS CMaYUBaHUS, HECMAYHBAHHS
pacTekaHus

Mertoapl onpeniesieHus yAeTbHON CBOOOTHOM TTOBEPXHOCTHOM SHEPTHH TBEP/IBIX TEJI.
AncopO1ust Ha TpaHHUIIEe pa3fiena KUAKOCTh-BO3IYyX.

Ancop6buust [TAB Ha nmoBepxHOCTH pa3ziena HECMEIINBAIOIIUXCS JKUAKOCTEH.

0. U36uparenbHoe cMaunBanue. ['uapoduiababie U ruipooOHbBIE TOBEPXHOCTH U UX Xapak-
TEPUCTHKHU

B2 oo~



11. M3oTrepma MOBEPXHOCTHOIO HATSHKEHUS. DMnupuieckoe ypaBHeHue [lInmkoBckoro u ero

aHaJlnu3.

12. TeopeTudeckue MOJOKEHUS U OCOOCHHOCTH aAcOpOIMU Ha TpaHUle pazaena a3 Teno
TBEPJIOE - KUIKOCTb.
13. TeopeTuueckre MOIOKEHUSI 1 OCOOCHHOCTHU aICOPOLIUU DIIEKTPOJIUTOB.

14. Ctpoenue aicopOIMOHHBIX MOHOCIIOEB pacTBOpUMBIX [TAB.

15. IMonumonekynspHast ancopOius, Teopust BOT.

16. Ancop6mus [TAB u3 pacTBOpoB Ha TOBEPXHOCTH TBEPABIX TEII.
17. CiocoObI 3KCIIEpUMEHTAIBHOTO UCCIICOBAHUS aJICOPOIIMOHHBIX PABHOBECHIA.
18. 3akOHOMEpPHOCTH HOHHO-OOMEHHOMU aCOPOITHH.

19. OcHOBHBIE IOJOXKEHUS TOTEHIIMATIBHOM Teopuu [losHu.

20. Teopus 00bEeMHOT0 3aIIOJIHEHHSI MUKPOTIOP
21. Teopust KanWJUIAPHOHN KOHACHCAIIMH U €€ IPUMEHEHHE.

22. Teopernyeckoe 0OOCHOBAaHUE W IKCIIEPUMEHTAIbLHOE MOATBEpKIACHHE MpaBuia J[rokio-

Tpaybe

23. TennoTel agcopOLKK, HHTETpAIbHBIC U AU (EepEeHITNATBLHBIC TETUIOTHI.

24. Tepmonunamuka ajcopouuu [TAB 13 BOgHBIX pacTBOPOB, THAPOPOOHBIH I (DHEKT.

1. [Toctpoiite M30TEPMBI aICOPOIIUHU U 1eCOPOINH, UCIIONIB3YS AKCIIEPUMEHTAIbHBIC JaHHBIC
0 KanmwuIsipHO# KoHAeHcanuu azoTa Ha Al,Os; mpu 77 K. Paccunraiite u moctpoiiTe HHTETpasb-
HYIO KpUBYIO pacrpeaeneHus: 00séma nmop mo pazmepam. [lpu 77 K MonspHsiil 00b€M azoTa Vi =

3agaHus 1J151 pacyeTHO-rpapuIecKoil YaCTH KypCOBbIX padoT

2
34,6 cm® /Moub, MOBEPXHOCTHOE HaTshKeHHE 6 = 8,72 MJx/M”.

P/Ps AncopOuusi, MOJIb/T JHecopOuust, MOJIb/T
0,18 0,037 0,037
0,39 0,069 0,081
0,47 0,087 0,104
0,52 0,102 0,132
0,62 0,131 0,177
0,70 0,159 0,195
0,83 0,217 0,273
0,96 0,276 0,408
0,99 0,292 0,292

2. Iloctpoiite U30TEpPMy aaCOPOLMH U OIpeneauTe 00bEM MHUKPONOp YIJIEPOJHOTO aicop-
OeHTa 1o ypaBHeHuto JlyOuHuHa—PanymkeBuya, UCIONb3Ys IKCIIE
copbumu rexkcana. [ImOTHOCTh rekcaHa NpUMHUTE |

gI/IMeHTaHBHHe JIaHHBIE 00 aj-
paBHoi 0,631 r/cMm™

P/Ps | 0,01 \ 0,05 0,1 \ 0,15 \ 0,2
A, MOJIB/KT

1 1,22 1,97 2,19 2,29 2,34

2 1,23 1,79 1,90 1,97 2,05

3 1,21 1,55 1,63 1,68 1,72

4 1,24 1,38 1,44 1,46 1,49

5 1,20 1,29 1,30 1,32 1,34

3. Paccumraiite 1 moctpoiiTe n3orepMmy aacopoumm OeHzona npu Temreparype 293 K, uc-
MOJIb3Ys U30TepMYy anacopOnuu, m3mepeHnnyro mpu 323 K (cMm. tabnuny). nsa remneparypst 323 K
paccumTaiTe W MOCTPONTE XapaKTEPUCTHUECKYIO KPUBYIO U U30TEPMY aJCcOpPOIMU TeKcaHa, mpH-
HUMast 4yTo KodpduuueHT adpduuHOCTH 17 rekcaHa paBeH 1,46 (cTaHmapTHBINA ajacopbar - OeH-

307).

[ p,Ma

| 0,00016 | 0,0027 | 0,039

0,83

4,76

14,0

57,5

| 2733




MOJIB/KT

A,

0,28

0,46

0,92

1,61

2,21

2,57

3,12

3,47

0,879 u 0,846 r/cm’.

JaBnenue HaceieHHoro napa rekcana npu 293 u 323 K coorBercTBeHHO paBHO 20,13 u
70,75 xIla, a mmoTHOCTH Tekcana pasHa 0,660 u 0,631 r/em’. JlaBiieHHe HACHIIIICHHOTO mapa OeH-
3oma npu 293 u 323 K cocrabiser 10470 u 35480 Ila, COOTBETCTBEHHO, a TUIOTHOCTh O€H30J1a

4. TlocTpoliTe U30TEpMy aICcOpOLMH, pacCuuTaiiTe KOHCTAaHTY ['€HpH U CTaHIApTHYIO SHEP-
ruto ['nb6ca agcopOy MOJIOUHOM KUCIOTHI U3 BOJHBIX PACTBOPOB HA YIIIEPOJIHBIX aICOPOCHTAX
IIPU pa3IMyYHbIX TEMIEpATypax

1 10°C C, MMOJIB/T 0,05 0,1 0,17 0,20 0,25
AXTUBHBII A, MMOJIB/T 0,05 0,09 0,15 0,20 0,23

5 YIOJib 30°C C, MMOJIB/T 0,05 0,1 0,17 0,20 0,25
A, MMOJIB/T 0,04 0,07 0,13 0,17 0,20

3 10°C C, MMOJIB/TI 0,03 0,1 0,15 0,20 0,30
Casca A, MMOJIB/T 0,03 0,06 0,1 0,13 0,19

4 30°C C, MMOJIB/TI 0,05 0,07 0,13 0,17 0,30
A, MMOJIB/T 0,03 0,05 0,07 0,11 0,17

5. [1o HmwkenpuBeIEHHBIM JaHHBIM MOCTPOMTE KPUBYIO CEIMMEHTAIUU U, UCIOIB3YS METO]
KacaTeIbHBIX, PACCUUTANTE U MMOCTPONTE HHTETPAIbHYIO B JU((EepPCHINATLHYIO KPUBBIE pactpe-
JIeJIeHUs] YacTHUII 10 pa3MepaM AJisi BOAHBIX CYCIEH3UN OKCHA aJIOMUHUS PA3IMYHOM TUCTIEPCHO-
ctu. [lnotHocts Bonbl npu 25°C npumute paBHoiu 0,998 F/CM3, Bsa3kocTh 0,89 mlla-c, mIoTHOCTE
OKCHa aTroMuHus 4 F/CM3, BbICOTY ocefanus 0,15 m.

Bapuanrt 1 Bapuant 2 Bapuanr 3 Bapuanr 4
Bpewms, Bpewms, Macca, Macca,

Bpewms, ¢ | Macca, mr c Macca, Mr c ur Bpewms, ¢ ME
89 80 28 8 1080 17 555 38
115 97 35 11 1394 25 785 56
135 113 60 19 1860 31 1035 69
182 149 85 22 2160 38 1485 96
225 172 109 29 2790 45 1935 115
260 183 145 37 3180 50 2580 136
321 197 166 41 3840 57 2955 149
373 203 211 55 4500 62 3555 161
432 212 247 63 5010 68 4515 178
496 217 299 70 5880 73 5355 191
512 218 349 77 6600 79 6015 200
567 221 417 86 7740 84 7875 216
789 228 640 101 8600 88 8535 220
946 231 873 104 9480 91 9375 223
1000 232 1320 105 11160 92 12135 224
1205 232 1500 105 12900 92 14000 224

TpeGoBanns k 0poOpMIICHHIO KYPCOBOI PadoThI

Ha npoBepky cnaercs:

1) akkypaTHO BBINOJIHEHHBIH, pacneyaTaHHbIi COpOIIIOPOBAHHBIN (Manka ¢ (ainamMu UM

Manka KOHBEPT Ha KHOIKE) BapuaHT KypcoBoi paboThl, 00bEMOM He Oosee 30 cTpaHulL;

2) snektponHbIi BapuaHT B opmate Word 2007 umu 97-2003 (Tak uToObl POpMyIIBI U Ipa-
(GUKM OTKPBIBAJIMCH) U TIPE3EHTAIINS JOKIIa1a Ha TMCKE, BIIOKEHHOM B KOHBEPT M MPUKICEHHBIM K

00JIOXKKE TAIIKH;



3) pacnieyaTaHHas cIIpaBKa aHTUILIArMaT ¢ OpUTMHAIBHOCTBIO He MeHee 40%

OpueHTanus CTpaHUIIBI — KHIDKHAs, ¢popMar Oymaru A4, TEKCT Ha OJTHOM CTOpOHE JIMCTA.
[Tonsa: BepxHee u HUXKHEE — 2 cM, JIeBoe — 3 cM, npaBoe -1,5 cm. OTcTynsl B TeKcTe (ClieBa, Ipasa,
niepexa u nocie Tekcra) — 0 cm (mt). Oteryn kpacHo# cTtpoku — 1,25 cM. BeipaBHHBaHUE TEKCTA 11O
LIMPUHE, 3aroJIOBKU 10 LEeHTpY. PaccTaHoBKa nepeHocoB B TekcTe. He nomyckaroTces nepeHocsl B
3arojioBKax M Ha3BaHusX Tabmuu. Hymepanus cTpanun — BHU3Y cIpaBa, MIpUGT HOMEpa CTpaHU-
el - Times New Roman, 12 pt. lpudT ocHOBHOTO TEKCTa U 3arojoBKOB Mo TekcTy Times New
Roman 14 pt, onunapHsbIii nuaTepBai. Mcnonb3oBanue apyrux mpudToB He aomyckaercs. Ha3a-
HUS T7aB — nponucHbIME, Times New Roman 14 pt, momyxupHbIM. 3ar0JIOBKH B TEKCTE JOMYCKa-
€TCsl BBICTISATH MOMYKUPHBIM HIpU(TOM n/uiau KypcuBoM. CChUIKM Ha JUTEPATypPy PacCTaBIISIIOT-
Csl IO TEKCTY B TOPSAKE IIUTHPOBAHUS B KBAJAPATHBIX CKOoOKax [7]. bubmmorpaduueckuii crimcok
odopmIisieTcs B KOHIIE paboThI B opsiake mutupoanus coriaacao 'OCT 7.1 -2003.

MaremaTrueckue ypaBHEHHs HabuparoTcs Bo BCTpoeHHbIM B Word penaktope Gopmyn, He
JIOTTYCKaeTCsl CKAHUPOBAHHBINA BapuaHT. Y paBHEHUS peakuuil (HabuparoTcs) U popMysibl 3aIUCHI-
BalOTCS Ha OTJENIBbHOM CTPOKE, HyMEPYIOTCS (CKBO3HAsi HyMepalusi).

PucyHku ¢ TOJPUCYHOUHBIMH HAQAMHUCSAMH PpACIOJAraoTcs IO LEHTPY, HYMEpYIOTCS.
HIpudt Times New Roman, 12 pt mommyXKupHBIH.

Tabnuiper B Tekcte odopMisaTh cienyromum odpazom: mpudt Times New Roman, 12 pt.
CripaBo4HbIC JaHHBIE MPHUBOJATCA B BHJIE TAOJUI] (MOKHO B KOHIE pabOTHI KaK MPHUIIOKEHUE) C
yKa3aHHUEM Pa3MEPHOCTH U YCIOBHM UX ONpPEAETICHHS U CChUIKH Ha UCTOYHHK, OTKY/1a OHH B3STHI.

PexoMeHnganmu 1Jisi BHINOJIHEHUSI KYPCOBO padoThI

1. M310%XNUTh TEOPETUUYECKUE CBEACHUS IO TeME€ paboThl (OrpaHUYUThH 0 MUHMMYMa HC-
M10JIb30BaHKE y4eOHOM JUTEpaTyphl, IPUBETCTBYETCS 0030p HayyHBIX NMyOJIUKALHiA, a HE IepecKas
Y4eOHHKOB).

2. CormnacHo BapuaHTy 3aJaHus, IMOJIb3YSChb CIHPAaBOYHBIMU, Ha MMJUIMMETPOBOM Oymare
n300pa3uTh rpadudecku 3aBUCUMOCTH. ['paduk s KaxkI0i CUCTEMbI 0(OPMIIIETCS Ha OTIEIb-
HOM JHcTe, MaciTadba A4 ¢ moapoOHOI moxpucyHOUHOH moanuchio. Ecnu 11st cucteMsl pUBO-
JSTCSl JaHHBIE NTPU HECKOJIBKUX TeMIlepaTypax, OHU HaHOCSTCS Bce Ha oAuH rpaduk. B moapucy-
HOYHOM NOJIMCH yKa3bIBalOTCs, KAKOW TEMIIEpaType COOTBETCTBYIOT HAHECEHHBIE JMHUU. KoM-
MBIOTEPHBIN BapHaHT pellieHus rpadguyeckux 3aaa4 He nonyckaercs. [Ipu padbote ¢ rpagukom s
OIpeJIeNIeHUs] KaKMX-JINOO BEJMYMH, JOMYCKAeTCs MOCTPOEHHE Ha TpaduKe JOMOJTHUTEIbHBIX JIH-
HUM, OJTHAKO PacueThl, CBSI3aHHBIE C 3TUMU rpaduKkamu, cieayeT MOMeIaTh B TEKCTE KypCOBOi, a
HE Ha KOOPJMHATHOH IIOCKOCTH rpaduKa WM pUCyHKa. B moamucu moa pucyHKOM JOJKEH CTO-
ATh HOMEp PUCYHKa, Ha3BaHUE rpaduka u pacmudpoBka Mo HoMepaM JUHHUM Ha rpaduke. XKena-
TEJIbHO, YTOOBI HA OJJHOM JIUCTE PACHOJarajicsi OJUH PUCYHOK.

3. [Ipoananu3upoBaTh JaHHbIE 3aBUCUMOCTH, O(DOPMUTD PE3YIbTAThl PACUETOB.

4. IToaroTOBUTH NMPE3EHTALUIO JOKJIaJa, B KOTOPOW OTPa3HUTh KJIFOUEBHIE TIOJOKEHUS B BUJIE
BU3yaJM3alluy Marepuaia (CXeMmbl, TaOMuIbl, TpaQuKu, JuarpaMmbl, pUCYHKH, ¢oTorpadpuu u
T.I1.)

6. OBPA3OBATEJIBHBIE U THOPOPMAIIMOHHBIE TEXHOJIOT A

B cootBerctBuu ¢ TpeboBanusmu GPI'OC BO mno HampaBieHUIO MOATOTOBKU peau3ariys
KOMITETEHTHOCTHOTO MOJIX0/1a MPeaycMaTpUBaeT UCIIOIb30BaHUE B YU4E€OHOM IMPOLIECCE aKTUBHBIX
Y MHTEPAKTUBHBIX (OPM MPOBEIEHUS 3aHATUH B COYETAHUU C BHEAYJUTOPHOI paboToil ¢ 1ebio
(dbopMUpOBaHUS U Pa3BUTHS TpeOyeMbIX KOMIETEHIMM oOydaromuxcs. Bo3moxkHO nmpumeHeHue
3JIEKTPOHHOTO O0YYEeHHUS ¥ TUCTAHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH



B y4e6HOM mporiecce IPUMEHSIOTCS TPYIIOBBIE 00CYXIECHHs P YCTHOM OIPOCE, aHaJIH3
CUTYaIlMii 1 IMUTAIIMOHHBIX MOJIEIICH MpH 3aciayiiuBanuu pedeparos. Ha 1ab0paTOpHbIX 3aHSITH-
X paboTa B Iapax ¥ MaJibIX IpyIIiax.

VueOHble 3aHATUS 10 AUCIMIUIMHE MOTYT TaKKe MPOBOMUTHCS C MPUMEHEHHEM HHpOpMa-
[IHOHHO-TEJIEKOMMYHHKAIIMOHHBIX CETEH MPHU OMOCPEAOBAHHOM (Ha PACCTOSIHUH) HHTEPAKTHBHOM
B3aMMOJICHCTBMH OOYUaIOIIMXCS M IMperoaaBaTels B pexxumax on-line w/wimm off-line B dpopmax:
JIEKUMUA-TIPE3ECHTALIU .

Taﬁ.lmua 5- Oﬁpa30BaTeJ’leLIe TEXHOJOI'MH, UCITI0JIL3YyEMBIC IIPU peaIn3alluu y‘leﬁHbIX 3a-

HATHHI

Paznen, rema ®dopma yueOHOro 3aHATHUS
JTUCTIMTIITMHBI (MOJTYIIS) Jlexums [IpakTHueckoe JlaboparopHas pabota
3aHsATHE, CEMUHAP
Pabora B mapax, nmpu BbIMOJI-
HEHUE JTa0OPaTOPHBIX PadoOT.
Tema 1. IloBepXHOCTHBIE SIB- He npeoycmompe- patop P
O0630pHas neKnus AHanu3 cuTyaluil U penieHue
JICHUSI U aCOpOIUs HO
3aja4 Ipu caade naboparop-
HOW paOOTHI
Tema 2. JIBOITHOM 31EKTpHU- He npedycmompe- OpoHTaNIBHBIN OIpoc
. A N i O030pHas JIeKIus pecy P P p
YEeCKH CIION HO
Tema 3. KomtounaHo- Pabora B mapax, nmpu BbIIOJ-
JTIUCTICPCHBIC CUCTEMBI U UX He npedycmompe- | Henue 1ab0OpaTOPHBIX padoOT.
. O030pHas JeKIus
(bU3NKO-XUMHUECKUE CBOM- HO TectupoBanue.
CTBA.
Tema 4. DneKTpOKHHETHYE- Pabora B mapax, nmpu BbIIOJ-
o He npedycmompe-
CKHE CBOMCTBa JaucCIepCHBIX | (030pHas JeKIUs o HEHHE J1JA0OPaTOPHBIX PadoT.
CHCTEM TectupoBaHue.
Tema 5. YcTroHuuBOCTH KOJI- Pabora B mapax, nmpu BbIIOJ-
JIOUTHO-TUCTIEPCHBIX CUCTEM HEHHE JJA0OPaTOPHBIX PadoT.
He npedycmompe- o
O030pHas TEKIHsI o AHanu3 CUTyaIuil U pelieHne
3aja4 npu caade 1adboparop-
HOW padOThHI
Tema 6. MukporeTeporeHHbIE Pabora B napax, npu BBIMOJI-
CHUCTEMBI He npedycmompe- | HeHue mabopaTOpHBIX padoT.
O030pHas JIeKIus pecy P PATOPHBIX P
HO AHanu3 cutyanuii mpu 3a-
CIIYIIUBAHUU pedepaToB
Tema 7. KomnnownmaHo- He npedycmompe- | Pabota B mapax, Ipu BbIIOJ-
N O030pHas JIeKIus
XUMHYecKkue cBoiictea BMB HO HEHHE JIAOOPATOPHBIX padoT.
Tema 8. Peonoruueckue Pabora B mapax, mpu BbIMOJ-
o He npedycmompe-
CBOMCTBa jaMcCIEpCcHbIX cH- | (O030pHAas JIeKIUs o HEHHE JJA0OPaTOPHBIX PadoOT.
cTeM YcTHBIN onpoc

6.2. UndgopmanuoHHbIC TEXHOJIOTHH

- IPUMEHSIOTCSI BO3MOXHOCTH MIHTEepHETa B yueOHOM mporiecce (BO3MOKHOCTEN JIEKTPOH-
HOM TOYTHI MpenojaBaTelns (pacchbuika 3aJaHui, MPEAOCTaBICHUE BBHITOJHEHHBIX PabOT, OTBETHI
Ha BOIPOCHI, 03HAKOMJICHNE yJalTUXCsl C OLIEHKaMH U T.J1.))

- MPU peau3alii Pa3IMYHbIX BUJOB Y4eOHOW M BHEY4eOHOU paOOThI UCTIOIB3YIOTCS Clie-
nyrone nHGOPMAIIMOHHBIE TEXHOJOTHH: BUPTYyajdbHas oOydaromas cpefa (WId CucTeMa yIpaB-
nenus ooyuenuem LMS Moodle «2nekrponHoe oOpa3zoBaHue») Wi WHbIE HH)OPMAIIMOHHBIE CH-
CTEMBI, CepBI/ICBI 158 MGCC@HJI)KepBI

6.3. IlporpamMHoOe obecneyeHne, COBpeMeHHbIe NMpodeccHoHAIbHbIE 0a3bl JTaHHBIX U
uH(opMaLMOHHBbIE CIPABOYHBIE CHCTEM



6.3.1. [IporpammHoe o0ecnieueHne
- JTuyensuonnoe npozpammuoe obecneuenue
Haumenosanue npo2pammnozo obecneuenus Hasnauenue
ITamgopma oucmanyuonno2o 06yueHus
LMS Moodle «Drnexkmponnoe obpasosanuey

Bupmyanvnasn ooyuarowas cpeoa

6.3.2. CoBpeMeHHbIe TpodeccHOHATbHBbIE 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CIpa-
BOYHBbIE CHCTEMBI

1. https://library.asu.edu.ru/catalog/ (3nexTponnsiii karanor Hayunoii 6ubnrorexku AI'Y Ha
6aze MARK SQL HIIO «Mudopm-cucrem»)
2. https://journal.asu.edu.ru/ (OnexTponHnslii karanor «Hayunsie sxypHanst AI'Y»)

7. @OHJ] OHEHOYHBIX CPEACTB JJI5s1 IPOBEAEHUS TEKYIMEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALUU 110 JUCHUIIJIMHE

7.1. ITaciopT oHIa OLIEHOYHBIX CPEACTB

[Ipr mpoBeACHUWU TEKYHIET0 KOHTPOJIS M MPOMEXKYTOYHOW aTTECTallMd MO TUCIMILIMHE
(Monymio) «Konnouonas xumusy mpoBepsieTcss chopMHUPOBAHHOCTh y OOyYaAIOIIUXCS KOMIIETEH-
LU, YKa3aHHBIX B pa3jiese 3 HacTOosALIeH mporpamMmbl. DTalHOCTh (POPMHUPOBAHUS JAHHBIX KOM-
METEHINI B TPOIECCe OCBOCHHS OO0Pa30BATENbHOM MPOTrpamMMbl OMPEIENIeTCs MOCIeI0BaTEIb-
HBIM OCBOCHHEM JHCHUIUIMH M MPOXOKICHUEM IMPAKTHK, & B POIECCE OCBOCHUS TUCIUIUTMHBI —
MOCJIE0BATEIbHBIM JIOCTIKEHUEM PE3YJIbTATOB OCBOCHUSI COIEPKATEIbHO CBSI3aHHBIX MEXIY CO00
pasienoB, TEM.

Tabmmma 6 - CoorBercTBHE pa3jesioB, TeM [IMCHUILUIMHBI, Pe3yJbTATOB O0y4YeHHs 110
AUCIUIIJIMHE H OLIEHOYHBIX CPeCTB

Kontponupyemslit pazgen, Tema Kon xonTponupye- HaumenoBanue
JUCIUTIITUHBI MOM KOMIETEHIINN OLIEHOYHOT'0 CpPEJCTBa
Ortuer no 1ab0paToOpHOIL pa-
Tema 1. [ToBepXHOCTHBIC SABJICHHS U aJCOPOIUS OIIK-8 patop p
oote. Pemenue 3amay.
Tema 2. JIBOITHOM IEKTPUUECKHI CITOM I1K- o
ema 2. [IBoitHol 3nekTpudec clo OIlK-8 VeTHBI onpoc
Tema 3. KomtonnHo-qucnepcHble CUCTEMBI U UX OIIK-8 Ortuert 1o 1abopaTopHOii pa-
(GHU3UKO-XMMHUYECKHE CBONCTBA. 6ote. Tect
Tema 4. DIeKTPOKMHETHYECKHE CBOMCTBA IHC- OIIK-8 OrueT 1o 1abopaTopHOH pa-
NEPCHBIX CHCTEM 6ote. Tect
Tema 5. YcTroWMuuBOoCTH KOJUIOMAHO-ANCIICPCHBIX OIIK-8 OTtyer 110 Ha60paT0pH0f/'I pa-
CUCTEM 6ote. Pemenue 3amau
Tema 6. MuKporeTeporeHHble CHCTEMBI OIIK-8 Otyer 1o 1a6opaTopHOii pa-
0ote. Pedepar.
Tema 7. Kommonnno-xumudeckue csoiictea BMB OIIK-8 Otuer 110 1a6OpaToOpHOIi pa-
oore.
Tema 8. Peosornyeckue cBOMCTBa IMCIEPCHBIX OITK-8 Otuer 1o 1ab0paTopHOH pa-
CHUCTEM 6ote. YCTHBIH opoc

7.2. Onucanue mnoxka3atenelli M KpPHUTEpHeB OLCHUBAHMSA KOMIICTCHIHWIH, ONHMCAHHe
HIKAJI O€CHUBAHUA

Tabauua 7 - Ilokasaresin OeHUBAHNS Pe3yJbTATOB 00y4eHHsl B BUE 3HAHM

[Ixana oneHu- Kpurepuu ouenuBanus
BAHMS




ACMOHCTPUDPYCT FJ'Iy6OKOC 3HAaHUC TCOPCTUUCCKOI0 MaTrepuajia, yMCHUC 000CHOBAaHHO

5
COTIIHOY U3J1arath CBOM MBICIH TI0 00CYXIaeMBIM BOITPOCAM, CIOCOOHOCTH TIOJIHO, ITPABHUITBHO
Y apryMEHTHPOBAHHO OTBEYATh HAa BOITPOCHI, TPUBOJIUTH IPUMEPHI
4 JIEMOHCTPHUPYET 3HAHWE TEOPETHUYECKOTO Marepualia, ero IOoCie0BaTeIbHOS H3II0-
CXODOLLOY JKEHHE, CIIOCOOHOCTh TIPUBOJIUTH MTPUMEPEI, TOMYCKAeT CTUHUYHBIC OIINOKH, UCTIPaB-
p JIsieMbIe MOCJIe 3aMeyaHust IPEnoJaBaTelis
3 JIEMOHCTPHUPYET HEIOJIHOE, (PparMeHTapHOE 3HAaHUE TEOPETHUECKOTrO MaTepuana,
Y IOBTETBODH TpeOyroliee HABOISIIMX BOMPOCOB IpEMoaBarens, JJAO0MyCKaeT CYIICCTBEHHBIC
Y TeJ‘IbHo»p OIMMMOKH B €r0 U3JI0KEHUU, 3aTPYIHACTCS B IPUBEJCHUN IPUMEPOB B HOPMYITHUPOBKE
BBIBOJIOB
2 JIEMOHCTPHPYET CYIIESCTBESHHBIC MPOOEIbl B 3HAHUM TEOPETUYCCKOTO MaTepuaia, He
«HEYJIOBJIETBO- | CIOCOOCH €0 U3JI0KHUTh M OTBETHUTHh HA HABOSIINE BOMPOCHI MTPEIOAaBaTEeNs, HE MO-
PHUTEITHHOY JKET IPUBECTH IPUMEPHI

Taouauna 8 - [loka3areyiu olleHNBAHUA Pe3yJIbTATOB 00yUeHUS B BU/I€ YMEHUI U BJIaJeHUI
(11 1a6opaTOPHBLIX padoT)

[IIxana oneHu-

Kputepuu onienuBanus

BaHUSA
5 JEMOHCTPHUPYET CHOCOOHOCTh TMPUMEHSATh 3HAHHE TEOPETHUSCKOTO MaTepuana Mpu
BBITIOJIHCHHUU 3aJaHHM, ITOCIICAOBATCIBHO H HpaBI/IJ'H)HO BBITIOJIHACT 3aJaHuA, YMCCT
(OTIEHO» 000CHOBAHHO M3JIaraTh CBOM MBICJIH U J€JaTh HEOOXOIUMBIE BBIBOIbI
JEMOHCTPHUPYET CHOCOOHOCTh TMPUMEHSATh 3HAHHE TEOPETHUSCKOTO MaTepuana Mpu
4 BBIMTOJTHCHUW 3aJIaHH, MOCIEIOBATEIBHO W MPABWIHHO BBITIONHSACT 33JaHHs, YMEET
«XOpOHIO» O6OCHOB3HHO Hn3jiaraTb CBOM MBICIIM U [OCJaTh HCO6XOI[I/IMI)IC BBIBO/JIBI, )Z[OHYCKEICT
€JIMHUYHBIC OIIMOKY, UCTIPABIIIEMbIE MTOCTIC 3aMeUaHHs IPENOoIaBaTes
3 JEMOHCTPHUPYET OTICIbHBIC, HECHCTEMATH3UPOBAHHBIC HABBIKU, UCTIBITHIBACT 3aTPY/I-
«yI[OBJ'ICTBOpI/I- HCHUA U )IOHyCKaeT OHH/I6KI/I HpI/I BBIITIOJIHCHUUN 33[[3HHI>1, BBITIOJIHACT 3a1aHUC 110 IO~
TEJILHO» CKa3Ke MpernojaBaTelis, 3aTPyIHAETCS B POPMYITHPOBKE BHIBOJOB
2 HE CIIOCOOEH MPaBWIIHHO BBHITIONHUTH 3aIaHUS
«HEYJIOBJICTBO-
PUTEIBLHOY

Iloxa3zaTes olleHMBAHUS BbINMOJHEHUS M 3aIIUThI KYPCOBLIX paﬁoT

Pemenue npakTuye-
CKOH 3a1a4H

Hrorosas onenka (ot 1 10 30 6ans08B):

[TocTanoBka 3aJa4yun

AHanu3 ycnoBHsl 3ajjadd, yKa3aHUE Ha NMPUHIMIHAIBHBIE U pemie- | 1o 5
HUS ITyHKTH. BBe/leHNe JOMOTHUTENBHBIX YCIOBUM U OTpaHUYeHUH, B | OayIoB
paMKax KOTOpBIX Oy/IeT pemaThbes 3a1a4a.

0630p
10 TeMe 3a/1a4n

nH(bOpMaIUI

AHanu3 OpPUTHHAIBHBIX MUCTOYHUKOB (KHHTH, CTAaThH, MATEHTHI, quc- | 1o 10
CepTalui...), OJIHOTa U JIOCTOBEPHOCTh MCIIONB30BaHHOW WH(poOpMa- | 6ayuioB
1MW, CTENICHb 3aMMCTBOBaHUS (AHTUILIATHAT)

[MpopaboTka mpeIo-
YKEHHOTO PEIICHUS

OrnennBaeTcs 0 BO3MOKHOCTH: mo 10
- CxeMsl IIpeyIaraeMoro nporecca, yCTaHOBKH, CHHTE3a U T.1I. OaioB
- Pacgetsl, 060cHOBBIBaIOIIME PaOOTOCTIOCOOHOCTh PEIICHUS

- BKCHepI/IMeHTaHLHOG IMMOATBEPKACHUC PCIICHUA

- OneHka peHTa0eNbHOCTH MPEIOKEHHON HIen

AHamuz wu

OLICHKA
CBOETO PeIICHHUS

PaccmoTrpenue npenMyniecTB U HEJOCTATKOB PEILICHUs, a TAKXKe CpaB- | 10 5
HUTEIbHAS XapaKTePUCTHUKA M3BECTHHIX IMOIXOJO0B C MPEIIOKECHHBIM | 0aIoB
pereHueM

HTpadst - GakTryeckue omrOKY U HEBEpHbBIE yTBEPKICHU B pereHnu (1-3)
- Jlornueckue ommOKM B NOCTpOeHUH perrenus (1-2)
- 3aj1aua perieHa He 10 KOHIA, JaH OTBET HE Ha Bce BOMPOCHI (1-4) -
Pemenne He paboOTaeT WM HE IPUMEHUMO B yCIOBHAX 3a1a4H (1-2)
Bonycel - OpUrHHaJIBHOCTD PELICHUS: HAJIMYME U KAaYeCTBO COOCTBEHHBIX UAEH

WK yITYYIICHUH U3BECTHBIX petieHuit (1-2)
- PaccmoTpenne HeouYeBHIIHBIX, HO B)XXHBIX (DaKTOB, BIUSIONIMX Ha




peuienue(1- 2)
Tpesenrauust npo- Hrorosas ouenka (ot 1 10 30 6am10B):
eKTa
OtobpaxkeHne Hayd- | JocTymHOCTh JOKIana uid CIylmareis, yMecTHoe IpuMeHeHune cxeM, | 1o 10
HOU HeH PHUCYHKOB, TaOJNHIl U APYTHX WILTFOCTPATUBHBIX SIEMEHTOB B AOKJIaae, | 6amioB
MTOSICHEHUS CHIETIM(IYECKUX TEPMHHOB.
Odopmnenne mpesen- | Ju3aifH nmpe3eHTannu u BU3yajdbHOe HamoimHeHHe. Hammuwe m dynk- | mo 10
Taluu IUOHAILHOCTh 3ar0JIOBKOB, MOAIMCEH, PUCYHKOB, pacmu(poBOK co- | OamioB
KpallleHUH, CChUIOK Ha JIMTEPATYPY, HOMEPOB CIANIOB U T.1I.
ITocrienoBarenpbHOCTh | B3amMOCBS3p pa3nuyHBIX YacTel AOKIaAa, YOeIUTENbHOCTh U MOHAT- | 7o 10
Y JIOTHKA U3JIOKEHUSI | HOCTb XOJa pemeHns. Hamuune m moctymHocTs MHPOpPMALUK, HE0O- | 6ayioB
XOAMMOM JJ1sl TOHUMAHHMS CYTH 33241 M NPEAJIOKECHHOTO PELICHUSI.
ITpads - Urenwue TekcTa ¢ JHMCTa/Co ciaainos (1-3)
- IIpoGiembl co BpeMeHeM BoicTyieHus (1-2)
Bonycol - Jlom. neMOHCTPAalMOHHBIA MaTepHaj, MOMOTAIOMIUK BOCIPHITHIO
pemenns (1)
- YnadHoe penieHue B IEMOHCTPAIMHA TPYAHOTO JJISl IOHUMAaHUs Ma-
tepuaina (1)
JIuunbie onenku Jdoxaaguuky (ot 1 10 40 6a110B):
OtBetsl Ha Bompockl, | HayuHass 000CHOBaHHOCTh BBICKAa3bIBaHH, YMEHHE MBICIUTH U Bia- | 10 20
SPYAUPOBAHHOCTb, JeHNe Hay9HOW TePMHUHOJIOTHEW, 3HaHUE MpeaMeTa JTOKIIaaa, OTBETH | OAIIOB
BIQJICHWE  MaTepHua- | Ha BOIPOCHI
JIOM
YMeHne BeCTH TMoje- | YMEHHE TpaMOTHO TUCKYTHPOBaTh M 3aJaBaTh BOMPOCH], HaXxomuTh | o 10
MUKY cimabple MecTa B Uy>KOH apryMeHTAIlNH, CIyIIaTh W CIBIIIATh YyXre | 0ayuioB
BOIIPOCHI M ONITUMAJIbHO Ha HUX OTBCUYATH
Oparopckoe MacTep- | OMOIMOHAIILHOCTh, KpaCHOPEUHe U 00IIast yOeIUTeIbHOCTh BBICTYII- | 10 10
CTBO nenus. [IpaBunpHOCTE TOCTpoeHUs Ppas u HOpMyITUPOBOK. OarmioB
[tpadst - MakTHyecKue OMUOKH U HEBEPHBIE YTBEPKICHHUS BO BPeMsI TIOJIEMH-
KM U OTBETOB Ha BOIPOCHI (1-3)
- Jlornueckue omrnbku (1-2)
- HekoppekrtHoe moseaenwue (1-2)
- Tuxas ninm Hepa3zbopuusas peds (1)
Bonycsl HaxomunBocTh 1 ymeHue aepxkatb yaap (1-2)

7.3. KOHTpOJ'lLHbIe 3alaHUd WJIM MHBIC MaTepUalibl, H606XO)II/[MI)IC AJisi OHECHKH pe-
3yJbTaTOB OﬁyquI/Iﬂ o JTMCHUIIJINHE

Tema 1. Ilogepxnocmmuuie agnenus u aocopoyus

1. Omuem no nadopamopnoit pabome
JlaGoparopHas padota Nel. M3ydueHrne OCHOBHBIX XapaKTEPUCTUK TBEP/bIX COPOESHTOB.

JIaGoparopHast pabora Ne2. M3ydyeHue TepMOIUHAMUKH aJicOpOLUU (DIOKYISHTOB U3 BOJ-
HBIX PACTBOPOB Ha TBEPJIOM a/ICOPOCHTE.

JIaGoparopHas pabota Ne3. I3mepeHre MOBEpXHOCTHOTO HATSKEHUS] paCTBOPOB

JIaGoparopHnas pabota Ned. OmnpeneneHue yienbHON MOBEPXHOCTU YIS MO aJcOPOLUU YK-
CYCHOM KHMCJIOTBI

JIaGoparopHnast padota NeS. MccnenoBanue BiusiHUsL cTpoeHust monekyn ITAB Ha ux mo-
BEPXHOCTHYIO aKTUBHOCTE. OIpe/iesieHre mapaMeTpoB aIcOPOIIMOHHOTO CIIOSI.

2. Pewuenue 3a0au

1. I'paduyeckum mytem Haiinure B ypaBHeHUH DpelHuIMXa KOHCTAHTHI JUIS aIcopOLHH
IIPONTMOHOBOM KUCIOTHI | T yIJIsl, HOJIB3YACH CIEAYIOIUMHU JaHHBIMU:



HauanpHas MosisipHasi KOHIICHTpAIIHSI, MOJ‘II)/,I[M3 0,03 0,12 0,46 0,66

PaBHOBeCHast MOJISIpHASE KOHIICHTPAIIHS, MOJIB/IM> 0,004 |0,061 10,37 0,54

2. Onpenenute rpaguvIecKuM METOAOM KOHCTaHTBI A, U K B ypaBHeHuU JIeHrmMiopa mis
azcopOLUU YKCYCHOM KHMCIIOTBI M3 BOJHOI'O pacTBOpa MUBOTHBIM yriieM npu 25°C, ucxonas u3
CJIETYIOIIUX JTaHHBIX:

PaBHOBecHast MOIsipHAST KOHIICHTPAIIHS, MOJIB/IM® 0,031 0,062 0,268 0,822

A, MOJIB/KT 0.624 1,01 1,91 2,48

3. Paccuuraiite aacopOiuio azora (B M3/Kr) Ha cimozae npu 90 K (mpuBeeHHBIX K TEMIIe-
patype 20°C u naBieHuUIo 1,013-10° Ia) o ypaBHeHUIO JIeHrMIopa, eciu JaBiieHrue a30Ta paBHO
1730 u 670 Ila, A, = 0,0385 m%/xr, K= 847.

1
4. PaccunTaiTe KOHCTAaHTBl ¢ W — I‘pa(l)I/I‘leCKI/IM MCTOAOM OJIA aI[COP6I_[I/II/I YKCYCHOU
n

KHCJIOTBI J)KUBOTHBIM YIJICM ITPpU 25°C Ha ocHOBE CJICAYIOIHNX ONBITHBIX NAHHBIX!

PaBHOBECHAs! MOJISIPHAsT KOHIICHTPALIHS, MOJIb/IIM° 0,018 |0,126 (0,268 (0,471 |2,785
%,Mom,/xr 047 |111 [155 [2,04 |4.27

5. Beruucnute BenMMuuHy ajcopOIuu aproHa Ha yrie npu -78°C, ecnu JaBjeHUE aproHa

paBHo 1,72 10* ITa, a = 4,83- 10° M¥/kr u l =0,6024.
n

6. HaiiquTe muiomans, NpUXOAAIIYIOCS Ha OJHY MOJEKYNIY B HACBHIIIEHHOM a/COpOIMOH-
HOM CJIO€ aHWJIMHA Ha TIOBEPXHOCTH €ro BOJHOTO PAcTBOpa C BO3JYXOM, €CIH IpeaeiabHas aj-
copOIIvst aHWJIMHA COCTABJISET 6- 10 monn/M2.

7. Ilpu uccnenosanuu aacopoOunu creapuHoBoit kuciotsl (C17HzsCOOH) ee pactBopoB B
H-T€KCaHEe Pa3IMYHBIX KOHIICHTPAIMl C Ha OPOIIKE CTAJIM MOJyYeHbl PE3YJIbTATHI:
c-10°, Momb/mm” 2 4 7 10 15 20 25

A-10°, kr/kr 0,7 1,00 1,17 1,30 1,47 1,60 1,70

PaccuuraiiTe yneapHyl0 MOBEPXHOCTh MOPOILIKA CTald, NPUHHMAs IUIOMAAbL | MoJeky-
JIbI CTEAPUHOBOM KUCIIOTHI B HAachIIeHHOM MoHocoe 0,20 HM?.

8. IIpn 0O6paboTke NaHHBIX MO aAcOpOILUH a30Ta Ha rpaduTHpoBaHHON caxke npu 77 K ¢
MTOMOLIBIO IpayKa, COOTBETCTBYIOLIETO JHUHEHHOMY ypaBHeHHI0 BOT, HaliieHo, 4To TaHTreHC yr-
Jla HAaKJIOHA MpsMOM cocTasiser 1,5 10% a OTpE30K, OTCEKAEMBIl Ha OCH OpJAWHAT, paBeH 5 e1u-
Huuam (azcopOuus BblpakeHa B M° asora Ha | kT ajzicopOeHTa Mpu HOpMaJbHBIX yciaoBusX). Pac-
CUMTalTe yJIeNbHYI0 MMOBEPXHOCTh aJCOpOeHTa, Mpearoaras, 4To Iiomab, 3aHUMaemMasl 0HOM
MoOJIeKYJoH a30Ta, paBHa 0,16 HM.

9. OmpenenuTe KOHCTAaHTHl SMIUPUYECKOTO ypaBHeHHsT DpeilHuMxa, UCIONb3ys Cleay-
I0IKE JaHHBIE 00 aJCOPOITMU AMOKCHIA YTIIepo/ia Ha akTHBHOM yriie pu 293 K.
p-10° Tla 1,00 4,48 10,0 14,4 25,0 45,2

A-10°, M/kr 3,23 6,67 9,62 11,72 14,5 17,7

10. YaenbHast MOBEPXHOCTh HETTOPUCTON CaKM paBHA 73,7-10°, m%/xr. Paccunraiite ruio-
I113]Tb, 3aHUMAEMYIO0 MOJIEKYJIOW OeH30J1a B IUIOTHOM MOHOCJIOE, MCXO/IS U3 IaHHBIX 00 afcopOruu
6eH3oia Ha 3ToM ajcopbente npu 293 K:
p, [la 1,03 1,29 1,74 2,50 6,67

A-10°, monb/kr 1,57 1,94 2,55 3,51 7,58
[Tpeanonaraercs, 4To U30TEpPMa aICOPOLIMU ONUCBHIBACTCS ypaBHEHHEM JIeHrMiopa.




11. N3mepena agcopOrust a30Ta Ha HU3KOJMCIIEPCHOM HEMOpPUCTOM mopotike. Haiinexo,
yro npu 77 u 90 K creneHp 3amonHeHust MOBEPXHOCTH B, paBHas 0,5, mocturaercs npu P/Ps COOT-
BercTBeHHO 0,02 u 0,2. Ilone3ysice ypaBHenuem bOT. PaccuuTaiiTe M30CTEpUYECKYIO TEIUIOTY
aacopOIuu, a Takxke nuddepeHnruaibHble K3MEHEHHs SHTPONMKH U dHeprun ['mb0ca amcopOumm
npu 77 K. Teruora ucnapenus xwujkoro azora rnpu 77 K cocrasnser 5,66 k[ /Moib.

12 U3orepmbl ancopbiuu razoB A u B Ha HEKOTOPOM TBEP/IOM Tejie OMHCHIBAIOTCS ypaB-
nenueM Jlearmiopa. [lpu temmneparype 77 K crenens 3anmonaenus moBepxuoct 6 = 0,01 guctbim
razoMm A gocturaercs npu py = 133+ 10% ITa, a uncTsIM rasoM B — npu pg = 1330 I1a. PaccuuTaiite
Pa3HOCTh TEIUIOT afcopOIuu ra3os A u B.

13. Tlocne mepememiiBaHus 1-10° kr MOPOIIIKA KOCTHOI'O YIJIsl C 110 pacTBopa METHU-
JIGHOBOTO TONy00ro ¢ KoHueHTpamueii 10™ kmMons/M°, paBHOBECHAS KOHLEHTPAIHS OCIEIHETO
paBHa 0,6-10° kmous/M®, Eciu HaBECKY YTJIA g’,[[BOI/ITB (2-10'3 KT'), paBHOBECHAasT KOHIICHTpAIIUs
pacTtBopa cTaHoBUTCs paBHOi 0,4 107 kmomb/m°. Hcnons3ys ypaBHenue JIlenrmropa, paccuuranre
YAETBHYIO MOBEPXHOCTD yriis, [lnomaas moBepXHOCTH MOJEKYJIbl METHIIEHOBOTO TOIIYOOr0 B MO-
HOCJIOE paBHa 65- 1072 P

14. TIpu xakoll KOHIEHTpAIMU MOBEPXHOCTHOE HATSHKEHHE PACTBOpPA BaJepUAaHOBOM KHUC-
notsl Gyger pasHo 52,1 mJli/mM%, ecim mpn Temmeparype 273 K kod(bHIHEHTE ypaBHEHHS
HIumkoBckoco 4= 4+ 10® MOJ'IB/MZ, K=569 ,Z[M3/MOJ'IL? IToBepXHOCTHOE HATSIKEHUE BOABI Gp =
75,59 mJDx/M>.

15. PactBop nanbmutrHOBOM KucaoThl C16H2202 B Genzone conepxur 4,24 I‘/I[M3 KHCIIO-
Thl. [locre HaHeceHUs pacTBOpa Ha MOBEPXHOCTh BOJBI OCH30J HCMApSETCs, U MaJIbMUTHHOBAS
KHCJIOTa 00pa3yeT MOHOMOJEKYISIpHYIO TieHKY. Kakoi o0beM pacTBopa KHCIOTHI TpeOyercs,
YTOOBI MOKPBHITH MOHOMOJIEKYJISIPHBIM CJIOE€M MOBEpPXHOCTH S = 500 eM?. Tlnomas MOJIEKYJIbI
MMAIBMUTHHOBOM KHUCIOTEI B MOHOCIOE Sy0n = 21+ 1020 M2,

16. PaccuuTaiite o ypaBHeHHIO JIeHTMIOpa afcopOLHi0 MPONMOHOBOM KUCIOTHI U3 pac-
TBOpa ¢ KoHIeHTpauueit 0,5 MOJIB/IM° Ha MOBEPXHOCTH pazjiesia pacTBOp - Bo3ayx mpu 298 K, ec-
JIM TIOBEPXHOCTHOE HATSKCHHE 3TOrO PpacTBopa 55,6 MJIK/M’, MOBEPXHOCTHOE HATSIKEHHE BOIbI
71,96 mJlx/M 1 koHcTaHTa ypaBHerns Jlenrmiopa K = 7,73 1m°/Moib.

17. Onpenenure aacop6umio npu 10°C 1t pacTBOpa MeaaproHOBON KUCIOTHI MOJIIPHOM
konnentpauuu 0,000316 Monb/1M°, ecitu MMOBEPXHOCTHOE HATSKEHUE pacTBOpa paBHO 57 10°
H/m, a noBepXHOCTHOE HATsSXKEHHE BOJIBI ITPU ATOHM TeMmnepaType paBHo 74,22: 10 H/m.

18. TToBepXHOCTHOE HATSHKEHHE BOJHOTO PACTBOPA M30BAIEPHAHOBON KHCIOTHI MOJISIPHOM
koHueHTpauuu 0,0312 MoTB/ M npu 15°C paBHO 57,5:10° H/m. Omnpenenure aacopOLHIO KUCIIO-
THI Ha TOBEPXHOCTH PAacTBOPA, €CITH MTOBEPXHOCTHOE HATSHKCHHE BOJBI paBHO 73,49-10™° H/m.

19. TloBepXHOCTHOE HATSHKEHUE BOJHOIO PAacTBOpa TMAPOKCH]IA HATPHsI MAacCOBOM noieit
20% npu 20°C paBHO 85,8-10° H/m. Ornpenenure aacopOIMI0 HA TTOBEPXHOCTH PacTBOpa U Cje-
JaiTe BBIBOJ O IOBEPXHOCTHOW AKTMBHOCTU TMApPOKCHAA HaTpus. IloBepxHOCTHOE HaTsKeHue
Boabl ipu 20°C pasHo 72,75- 10" H/m, a mioTHOCTH pactBopa NaOH pasna 1,219 r/em’,

20. Benmnunna ancop6uun kpacutens (ITAB) u3 pactBopa MoxxeT ObITh HCIIOJIB30BaHA JUIS
OLIEHKH YyJeJIbHOM NoBepxHOCTH nopoikoB. [Ipu BBegenun 1 r aktuBHoro yrist B 100 cM® BozTHO-
T'O PacTBOpPA METHICHOBOTO FOTYOOr0 KOHIIEHTPALMS KPACHTENS H3MEHsAETCs OT HadanbHoi 1-10™
MOJIB/IM® JI0 KOHEYHOM PaBHOBECHOU 6- 10”° moms/nm?, a pH J00aBJICHUU 2 T YISl K TAKOMY K€
FICXOIHOMY PacTBOPY PAaBHOBECHAS KOHIEHTPAIHs cocTaBmma 4107 Mons/M°. CumTast, 4To aj-
copOuusi onMchIBaeTCsl ypaBHEeHHEM JIeHrMiopa, paccuutaiire Sy, yrias. Ilnomans, 3aHMMaemyro

MOJIEKYJIOi KpaCHTENIs Ha IOBEPXHOCTH, IPUMHTE paBHOii 0,65 HM?.

Tema 2. «/leoninoit 3nekmpuyeckuil ciouy»

1. Bonpocwl 01a ycmnozo onpoca

1. Hoquy CKOPOCTH ABUKCHHA KOJUIOWJHBIX YaCTUIl B SJICKTPUYCCKOM I10JIC IIPUMEPHO TO-
ro K€ MOPSAIKA, YTO U CKOPOCTh JBMKEHHS MPOCTHIX MOHOB, XOTS pa3Mephl KOJIOUIHBIX YACTHII
BO MHOT'O pa3 MPEBHIIIAIOT pa3Mepbl IPOCTHIX HOHOB?



2. KakoBbl BO3MOXHBIC TPUYUHBI BO3HUKHOBEHHUS JBOWHOTO DSJEKTPHUECKOTO CIIOS Ha
MexdazHoi moBepxHocTu? [IpuBeauTe mpuMepsl MEXaHU3MOB 00Opa30BaHUS IBOMHOTO SJIEKTPHU-
YECKOT0 CJI0S B Pa3JIMYHBIX JUCIIEPCHBIX CUCTEMAX.

3. JlaiiTe XapakTepUCTHKY CTPOCHUS ABOMHOIO 3JIEKTPUUYECKOTO CI0s Ha TOBEPXHOCTH pas3-
nena ¢a3. Kak n3meHseTcs moTeHuan ¢ pacCTOSHUEM OT MOBEPXHOCTH?

4. Pacckaxute 00 OCHOBHBIX MOJIOKEHHUSX TEOPUH CTPOCHHUS JBOMHOIO 3JIEKTPUUECKOTO
ciosi. Kakoe cOOTHOIIEHHE JIEKUT B OCHOBE 3TOM TEOpUU?

5.  UYrTo moHUMAIOT MO TOMIUHON ¢ dy3HON YaCTH ABOMHOTO 3JIEKTpUUECKOro ciiosi? Yem
OTIpeEIISAETCS TONIIMHA TUIOTHOU U AU Py3HON YacTeld JBOWHOTO IIEKTPUICCKOTO CII0s?

6. Ilepeuncnute 3JEKTPOKMHETUYECKHUE SIBICHUS U OOBSCHUTE, YEM OHU OOYCIIOBIICHBI.

7. UYro HaA3BIBAIOT JIEKTPOKWHETHUYECKUM moTeHImaaoM? Kakue ¢axTopsl BIUSIOT HA (-

MOTEHIMAJl OTPULATENHFHO 3apsDKEHHBIX YacTHUI] MPU BBEIEHUH B 30J1b HUTPATOB Kajus, Oapus u
JaHTaHa?

8. Kakoe paznuume MeXIy O3€Ta-MOTEHUUAIOM M TEPMOAMHAMHUYECKHM MOTEHIHAIOM?
[Touemy n3eTa-nmoTeHIIMAT HE MOKET OBITH O0JIbIIIE TEPMOAUHAMUYECKOTO?

9. Kak u3mensiercsi BeIMYMHA J[3€Ta-TIOTCHIMANA [TPH YMEHBIICHHH YUCIIa TPOTHBOMOHOB B
asIcopOIIMOHHOM ciioe? B Kakux ciiydasx A3eTa-moTeHIuan OyaeT paBeH Hyo?

10. Kakas cymecTByeT CBsA3b MEKIY TOJIIMHON JBOMHOTO 3JIEKTPUICCKOTO CIIOS, BETMUYUHOM
N3eTa-MoTeHIalla U YCTOMUNBOCTBIO 301517

11. Kakoe BnusiHue OynyT OKa3blBaTh Ha BEJIMYMHY J[3€Ta-NIOTEHIMAla BBEIACHHE B 30JIb
MOHOB IIEJIOYHBIX U IIEJTOYHO3EMETbHBIX MeTalIoB? BiusHue kakux HOHOB cuiibHee? B kakux
CllydasxX IPOUCXOAMT Iepe3apsaIKka rpaHyJl KOJJIOUIHBIX YacTul?

12. Yro takoe anekTpodopes u 3nekrpoocMoc? Kak OOBSICHIIOTCS ATH SBICHUS? YKaXUTE
MIPaKTUYECKOE IPUMEHEHHUE 3IEKTPodope3a 1 IEKTPOOCMOca.

13. IIpu xakux ycIOBUAX MPUMEHUMO ypaBHeHHE [ 'enbmrosbia - CMOITYXOBCKOTO JUIsSl CKO-
poctu atekTpodopesa? Kakumu cBOHCTBAMU JIOJDKHA 00J1a/1aTh KOHTAKTHAS JKUKOCTH?

14. Yro Takoe nuanu3? KakoBo ycTpolicTBO AManu3aropa u anekTpoauanuzaropa? [louemy
IIpH JUIUTETIBHOM JHalIN3€ MPOUCXOJUT paspylieHue 30s? ['ae u ayid Kakux neneid B Ipou3BOI-
CTBE NPUMEHSAETCS THann3?

15. Kakyto posb urpaer MmemOpaHa npu AMaIn3e KOJUIOUIHBIX CUCTEM?

16. ITouemy c yBeiaMUYEHHEM Pa3HOCTH KOHLEHTPAIMH 3JIEKTPOJIMTA B JUATU3ATOPE MO pas-
HBIM CTOpOHaM MeMOpaHbl AUATN3 YCKOpsSieTCs ?

17. Tlouemy npu 31eKTpodOpe3e NCHOAB3YETCS TOJIBKO MOCTOSHHBIN 3JEKTPUUECKUN TOK?

18. KakoBo Ha3HaueHUE MUAIH3a, dJICKTPOINATN3A U YIbTPaQUIbTPAIAN?

19. Kakoii kosouaHblif arperat Ha3biBaeTcs muuesuioi? Uro takoe rpanyna? KakoBo cTpo-
eHue Muuesul 1MopoOHbIX 30ei? [Tokaxure 3TO Ha MpUMEpPe MULEIIIBI 30181 Cylbduia cypbMbl
(1.

20. HazoBuTe MeTOIBI OmpeeNeHus 3apsaa TpaHyn B 30isx. [lepeuncnure 3051, TpaHyIbl
KOTOPBIX UMEIOT MOJIOKUTEIIBHBIE U OTPULIATENIBHBIE 3aps/Ibl.

21. Kakoe cTpoeHWe KOJUIOMIA Ha3bIBaeTcs M303JekTpuueckuMm? Kak oHO ompenensiercs?
[IpuBenuTe NpUMEpPBI CTPOSHUS MULIEIUTBI KAKUX-THOO0 30JI€H B U303JIEKTPUUECKOM COCTOSHUH.

Tema 3. «Konnouono-oucnepchuvle cucmemvl U ux uauko-xumuueckue coiicmear

1. Omuem no nadopamopnoii pabome

JlaboparopHast pabota Nel. TlomyueHune KOJUTOUIHBIX PaCTBOPOB

Ilpumepnvie mecmoswle 3a0anus

1. Hedenomerpuyeckuit METO MCCTIEIOBAHUS AUCTIEPCHBIX CHCTEM OCHOBaH Ha M3MEPEHUU:
A) UHTEHCHUBHOCTHU CBETA, MPOIIEIIETO Yepe3 IUCTIEPCHYIO CUCTEMY;

b) unTeHcuBHOCTH CBETa, pACCEIHHOIO TUCIIEPCHON CUCTEMON;

B) noka3zarenst npenomieHus JUCIEPCHON CUCTEMBI.



2. TypOuaumeTpudecKuii METOI MCCIEAOBaHUs TUCIIEPCHBIX CUCTEM OCHOBAaH Ha M3MeEpe-
HUU:
A) mytHOcTH; B) ontuueckoi miotHocTy; B) nmokazarens npenomiieHusl.

3. YpaBHenue Paniess npuMeHUMO MpH COOTIOICHUH CIIEAYIOUINX YCIOBHUI:
A) Het norsomeHus cBeta; b) HeT paccesHus cBeTa;

B) HET MOBTOPHOTO CBETOPACCESIHHUS;

I') pa3mepsl yacTUI] COM3MEPUMBI C JJIMHOM BOJHBI CBETA;

J1) pa3Mepbl 4aCTHIl MHOT'O MEHBIIE JUTUHBI BOJIHBI CBETA;

E) marepuan gyacTuiy sBiIsieTcsi TUIEKTPHKOM;

K) gacTuis! SBISIOTCS AIIEKTPOIPOBOISAIINMHU.

4. B nucniepcHOM cucTeMe IpH pa3Mepax 4acTUIl MEHbILE JUIMHBI BOJIHBI I1aJAIOLIET0 CBETA
CBETOBOI MOTOK MPEUMYIIIECTBECHHO:
A) pacceuBaercs; b) orpaxaercs; B) mpenomnsiercs; ') He mensercs.

5. B nucnepcHoil cucreme npu pazMepax 4acTull, COU3MEPUMBIX C JIJIMHOW BOJIHBI M1aJ1at0-
LIETO CBETA, CBETOBOU MOTOK:
A) pacceuBaercs; b) orpaxaercs; B) He menstercs.

6. Eciu 00bEM yacTuIl yBenmuauTCs B 2 pas3a, TO IpU COONIOICHIH ypaBHEHUS Panest MHTEH-
CHUBHOCTb CBETa, PACCESIHHOI'O JUCIIEPCHOM CUCTEMOMH, MPU NOCTOSHHOW MAacCOBOM KOHLIEHTpPALMH
JTUCTICPCHOM (pa3bI:

A) yBennuutcs B 2 pasa; b) yBenuuntcs B 4 pasa;

B) ymenbuuTcs B 2 pasa; I') ymenbiuTcs B 4 pasa; J1) He u3MeHuTCs.

7. Ecnu juivHa BOJIHBI MMAJAIOLIET0 CBETAa YMEHBIIUTCA B 2 pa3a, TO IpU COOJIIOIEHUH ypaB-
HeHus Panes MHTEHCUBHOCTB CBETa, PACCESIHHOTO IUCIIEPCHON CHCTEMOM, IIPHU MOCTOSIHCTBE ApPY-
I'MX IapaMeTpoB:

A) yBenuuurcs B 2 pasa; b) yBenuuures B 16 pas;

B) ymenbuutcs B 2 pasa; I') ymenbmutcs B 16 paz;  J1) He U3MEHUTCSL.

8. Ecnu muameTp yacTuIil yBenu4yuTCs B 2 pas3a, TO MPH COOMIOIEHUH ypaBHEHUs Panest nH-
TEHCUBHOCTb CBETA, PACCEIHHOTO AMCIIEPCHON CUCTEMOM, IPU MOCTOSHHOM MacCOBOW KOHLIEH-
TpaIuu JUCTIEpCHOM (a3bl:

A) yBenuuurcs B 4 paza; b) yBenuuutcs B 8 pa3; B) ymenbmures B 8 pas;

I') ymenbuuTcs B 2 pasa; J1) He u3MeHuTCsl.

9. Ecnim nuaMeTp yacTUIl YMEHBIIUTCS B 2 pa3a, TO IpU COONIOIEHNH ypaBHEHUs Panest nH-
TEHCUBHOCTb CBETA, PACCESHHOI'O JAMCIEPCHONW CUCTEMOM, MPU MOCTOSHHON YMCIEHHOW (4acTHy-
HOI) KOHIEHTPALUU AUCTIEPCHOMN (a3bl:

A) yBennuurcs B 8 pas; b) yBenuuutcs B 64 pasa; B) ymenbmutcs B 8 pas;

I') ymenbmuTcs B 64 pasa; J1) He n3MeHuTCs.

10. YapTpaMUKpPOCKOITHSI OCHOBAaHA Ha SIBJICHUH:

A) otpakenus cBeta; b) mpemomiienus cBeta; B) paccesHus cBeta; ') mornomeHus cBera.
11. Tomy6oii iBeT HEOA 0O0YCIOBIICH:

A) MOTIIOIIEeHNEM CBETA, b) paccesinuem cBera; b) npenomnenuem cBeta.

12. Pa3mepsl yacTull B yJAbTPaMUKPOI€TEPOT€HHBIX CHCTEMAaxX (30JI5X) MOXKHO OMpEAEIUTh
METOJIaMHU:
A) ceauMeHTalMU B TPAaBUTALMOHHOM TIOJIE;



b) ocHOBaHHBIMU Ha CEIMMEHTALIMOHHO-TU(P(Y3HOHHOM PAaBHOBECUU;

B) ocmomeTpuu; I') cenuMeHTanMu B IICHTPOOESKHOM I10JI€;
J1) onTHYeCKOil MUKPOCKOIIUY; E) cBeropaccesnus;
X) curoBoro ananusa; 3) yABTPaMUKPOCKOIIHH.

13. Pa3mepsl uyacTHUIl B MHKPOIE€TEPOTr€HHBIX CHCTEMax (MOPOIIKH, CYCIIEH3MH) MOYKHO
OIIpEAEIUTh METOJAMMU:

A) cBeTopaccesiHUs, OCHOBaHHBIMH Ha ypaBHeHuH Panest;  b) cutoBoro ananusa;

B) ocmomeTtpuu; I') cenumeHTanuu B rpaBUTALMOHHOM I10JIE;

J1) OCHOBaHHBIMHU Ha C€AMMEHTAlMOHHO-1U(()Yy3NOHHOM PABHOBECHH;

E) ontuueckoii MUKPOCKOIIHH; K) ynpTpaMuKpOCKOIHUU.

14. Paccunraiite 1o ypaBHeHHIO P3jiesi, BO CKOJIBKO pa3 MOHU3UTCS MHTEHCUBHOCTbH pacce-
STHHOTO CBeTa OeJbIM 30J1eM, €ClId 00BEM KaXKI0M YacTUIIBI MPU MOCTOSTHHOW 00bEMHON KOHIICH-
TpalMu JUCTIEPCHOM (Pa3bl yMEHBITUTCS B 4 pasa.

15. PaccuuTaiite o ypaBHeHHIO Panes, BO CKOJBKO pa3 BO3PAacTET MHTEHCHUBHOCTH pacce-
STHHOTO CBETa OEJIBIM 30JIeM, €CJIM Pa3Mephbl YaCTHUIl MPH MOCTOSHHOW O0OBEMHON KOHIICHTPAIIUU
nucnepcHoi (assl yBenuyarcs oT 5 HM 10 10 HM.

Tema 4. «Qﬂekmpokunemultecmte ceoiicmea Oucnepcubtx cucmem»

1. Omuem no nadopamopnoii pabome
JlaboparopHas padota Nel. Omnpenenenue pa3MepoB 4acTUIL 3011 TYPOUAUMETPHUIECKUM
METOAOM

Ilpumepnvie mecmosvie 3a0anus

1. DneKTpOKMHETHUYECKUH MOTEHIIUAIl 3aBUCHUT OT:

A) Temnepatypsl; b) miotHocTu aucnepcuoHHON cpeabl; B) BA3KocTH TUCIIEpCUOHHOM cpe-
abl; ') AMPIeKTpUYecKol NMPOHMIAEMOCTH JTUCIEPCHOHHOM cperbl; J[) BpeMeHU NpoBeleHUs
anexTpodopesa.

2 DNEeKTPOKUHETUYECKUH OTEHIMA HE 3aBUCHT OT:

A) MOHHOH CUJIBI TUCNIEPCUOHHOM cpelibl; b) BA3KOCTH AUCTIEpCUOHHOM cpenbl; B) Temmnepa-
Typsl; I') paccrosHus Mexny anekrpogamu; 1) 106aBOK JIEKTPOIUTOB.

3. DNEeKTPOKMHETHYECKUH MMOTSHIINAN — 3TO TIOTEHIIAAI:

A) Ha paccTOSIHUM OT NMOBEPXHOCTH, paBHOM ToiuuHe auddysnoii vactu 13C; b) Ha rpa-
HULIE MEX]y IIIOTHOM U auddy3Hoi yactsmu JI9C; B) nosepxHoctu; I') Ha rpaHuie cKoibxke-
HUS, BOHUKAIOIIEH NpU IBUKEHUU OJHON (pa3bl OTHOCUTENIBHO JPYTOM.

4. YcTaHOBHUTE COOTBETCTBUE MEK/Y SBJIIEHUEM U €T0 ONPEICICHUEM:

|) mepemernieHue 4acTUIl UCHEPCHON (a3bl OTHOCHTEIBHO TUCIEPCHOHHOM Cpe/ibl IO AeHi-
CTBUEM NPUIOKEHHONW Pa3HOCTU MOTEHIIUAJIOB;

Il) nepemenienne AUCIEPCUOHHON CpPebl B IOPUCTOM TeJe MOJ ACHCTBHEM MPHUIOKEHHON
Pa3HOCTH MOTEHIIMAJIOB;

[11) BO3HUKHOBEHHE Pa3HOCTH MOTEHIMAIOB MPU TCUYCHUHU AUCIIEPCHOHHOW CPEbl B KallHJI-
Jsipe Mo JeCTBUEM Iepenaia AaBJIeHus;

IV) BO3HMKHOBEHHUE PAa3HOCTH MOTEHIIMAIOB TI0 BBICOTE CTOJI0A CYCIICH3HHU MPU CEAUMEHTa-
LMY YaCTUI O] AEWCTBUEM CHIIbI TSKECTH.

A) Dnektpoocmoc; b) [Morennuan teuenusi; B) [orenuunan cemumentamnuu; ') DnekTpo-
dopes.

5. DnexTpodopes — 3To:

A) mepemeleHue YacTUIl AMCIEPCHON (a3bl OTHOCUTEIBHO AMCIIEPCHOHHOM Cpelbl MOoJ
JEMCTBUEM NPUIOKEHHON PAa3HOCTU MOTEHLMAIOB; b) mepemerieHne QUCIEPCUOHHON Cpelbl B
MOPUCTOM TeJie TOJ JeHCTBHEM MPUIIOKEHHOW pa3HOCTU MOTEHIMANOB; B) BOZHUKHOBEHHE pa3-



HOCTH MOTEHIMAJIOB IIPU TEYEHUH AUCIIEPCUOHHON Cpefbl B KaWJUIApE MO/ AEHCTBUEM Mepenaia
naBieHni; I') BOSHUKHOBEHHE Pa3HOCTH MOTEHLMAIOB MO BBICOTE CTOJ0A CYyCHEH3UU IpPU CeIU-
MEHTAIMH YaCTUI] I10J J€HCTBUEM CUJIbI TAKECTH.

6. DeKTpOOCMOC — 3TO:

A) mepemelneHue YacTHIl JAWCIEPCHOW (a3bl OTHOCHUTEIHHO AMCIIEPCHOHHON CpeIbl IO
JeWCcTBUEM IPHIOKEHHOM pa3HOCTU MOTEHIMaoB; b) mepemelieHne QUCIEPCHOHHON cpenbl B
IIOPUCTOM TeJle O] JEHCTBUEM MNPUIIOKEHHOW pa3HOCTU MOTEHLMANIOB; B) BOZHUKHOBEHHE pa3-
HOCTH IOTEHIMAJIOB IIPH TEYEHUH JAUCIIEPCUOHHON Cpelibl B KaWJUIAPE MO ACHCTBUEM Ilepenania
naBieHuit; I') BOSHUKHOBEHHE Pa3HOCTH MOTEHIMAIOB MO BBICOTE CTOJN0A CYCHEH3UH NPH CEIU-
MEHTALMH YaCTHL] 110 NEHCTBUEM CHJIIBbI TSKECTH.

7. IloTeHuMan ceIMMEHTALUN — 3TO:

A) mepemeleHre 4YacTHIl AUCHEPCHOM (Da3bl OTHOCHUTENBHO AMCIEPCHOHHOM cpenbl MOoJ
JEHUCTBUEM IIPUIIOKEHHON Pa3HOCTHU IIOTCHIIMAJIOB;

b) nepemenienre qUCepcMOHHON Cpesibl B MOPUCTOM TeJle MOJ AECHCTBUEM MPHIIOKEHHON
Pa3HOCTH MOTEHIMAJIOB;

B) BO3HMKHOBEHHE Pa3HOCTH MOTEHLUAIOB MPU TEUECHUHU JAUCHEPCUOHHON Cpebl B KalMil-
Jsipe 1o JeHCTBUEM Iepenaia AaBJIeHU;

I') BO3HMKHOBEHHE Pa3HOCTH MOTEHLUAJIOB 110 BBICOTE CTOJIOA CYCIIEH3UU NPU CEIUMEHTa-
LMY YaCTUIl TIOJ] AEWCTBUEM CHJIbI TSXKECTH.

8. IloTeHuman TeyeHus — 3To:

A) mepeMmeleHue YacTHIl JAUCIEPCHON (a3bl OTHOCHTEIHHO JWCIICPCUOHHON CPEIbl IO
JEMCTBUEM NIPUIIOKEHHON Pa3HOCTH MOTEHINAJIOB;

b) nepemenienne nucrepcUOHHON cpebl B MOPUCTOM TeJle MOJ JEHCTBUEM MPUIOKEHHOU
Pa3HOCTH NIOTEHLIMAJIOB;

B) BO3HUKHOBEHNE Pa3HOCTU MOTEHLIMAJIOB IPU TEUEHUH JUCIIEPCUOHHON Cpenbl B KalluJ-
JsIpe oA JEHCTBUEM IIepenaia JaBJICHUN;

I') BO3HUKHOBEHHE Pa3HOCTU MOTEHLMAIOB 10 BBICOTE CTOJI0A CYCIEH3UM IIPU CEIMMEHTa-
LMY YaCTUL IO AEWCTBUEM CHIIBI TSIKECTH.

9. IIpu BeBONE ypaBHEHUs I enbMronbiia-CMOIYXOBCKOTO JUTSE pacuéTa 3JIeKTPOKHHETHYE-
CKOTO MOTEHIMaJIa IO JaHHBIM IEKTPOOCMOCA IPUHUMAETCS, YTO:

A) tBEpaas (aza sBisieTcs npoBogHUKOM; b) TonuHa nud@y3Horo cinos HAaMHOTO MEHbIIIE
nuaMetpa nop; B) crpoenne JI9C He MeHseTcs moj AeHCTBUEM MPUIOKEHHON pa3HOCTH MOTEH-
nuanoB; ') xunkas ¢asza sBisiercs npoBoaHukoMm; ) tommmHa aud@y3HOTO CI0sI HAMHOTO
Oosble TUaMeTpa mnop.

10. IIpeneOpexeHne TOBEPXHOCTHOW MTPOBOIUMOCTHIO TIPH PACUETE AIIEKTPOKUHETHYECKOTO
IIOTEHIIMAJA 110 TaHHBIM 3JIEKTPOOCMOCa:

A) 3aHMXKaeT aOCOJIOTHOE 3HAYEHHUE DJIEKTPOKUHETUYECKOTO TIoTeHInaa; b) 3aBeimiaer abd-
COJIIOTHOE 3HA4YECHME DJIEKTPOKMHETHUYECKOTO NMOTEHUHMANa; B) He BIMsAET Ha BEIMYMHY JJIEKTPO-
KMHETUYECKOTr0 MOTEHIMala

11. TIpu pacuére >MEKTPOKUHETHYECKOIO MOTEHIMANa MO JaHHBIM 3JIEKTPOOCMOCAa MOXKHO
npeHeOpeyb BIUSHUEM TOBEPXHOCTHON MPOBOAUMOCTH, €CJIH TONIIMHA 11U (Yy3HOTO CIIos:

A) paBHa quaMeTpy KanwuIspoB; b) MHOro MeHslle AuaMeTpa Kanwuisipos; B) Gonbiie
IramMeTpa KaruuisipoB.

12. PenakcanmoHHbIN 3G QexT npu nexkrpodopese:

A) yckopser ABHKeHUE dacTull; b) 3amennser nBumxkeHue yactuil, B) He Biuser Ha cko-
POCTh JBUKEHMSI YACTHII.

13. TIpu pacuére FIIEKTPOKMHETHYECKOTO MOTEHIMANIA TI0 TaHHBIM JJIEKTpodope3a MOKHO
npeHedpeyb BIMSHUEM PellakCallMOHHOT0 Y deKTa, eciu TonumHa AudQy3HOro cios:

A) 6ombImie pa3mepa dactuil, b) paBHa pasmepy vactuil; B) MHOTO MeHbIIIe pa3Mepa YacTHIl.

14. DnexTpodopeTniyeckoe TOPMOKEHHE:



A) He BIMSIET Ha BEIMYMUHY 3JIEKTPOKMHETHUYECKOTO MOTeHIMana; b) 3aBbilllaeT BEIUUYUHY
ANEKTPOKUHETHYECKOr0 MOoTeHIInaNa; B) 3aHmkaeT BeIMYMHY 3JIEKTPOKUHETHYECKOrO OTEHIMA-
ja.

Tema 5. «Ycmoituueocmsb Ko110uOHO-0UCREPCHBIX CUCMEM )

1. Omuem no nabopamopmuoit pabome

JlaboparopHast pabota Nel. OmpezneneHue mopora KOaryJisiiiud 3075 C MOMOIIbIO (HOTO-
AJIEKTPOKOJIOPUMETPA.

JlaboparopHast padota Ne2. MccnenoBanue KoaryIupyromiero ACTBUsI HOHOB B 3aBUCUMO-
CTH OT W3 3apsija.

JlaboparopHuasi pabora Ne3. M3ydeHue BIHUSHHUS HEMPABUILHBIX PSIAOB C MOMOIILI0 (OTO-
AJIEKTPOKOJIOPUMETPA.

JlaboparopHast pabota Ned. B3anmHast Koarymsius 30JIeH.

JlaGopaTtopHas padota Ne5. Kommonanast 3amura.

Pewenue 3a0au

1. 3oubs Opomuaa cepebpa moaydeH peakinueld JTBoHOro ooMena 16 cm® pacTBOpa HUTpaTa
cepeOpa MomsipHor KoHIeHTpamuu 0,005 monb/nv° 1 40 em® pacTBopa OpoMuIa KaJIusk MOJIIPHOM
koHuenTparuu 0,0025 Mons/av°. Kaxoit u3 aByx anexrpountos - MgSO, min Ks[Fe(CN)g] - 6y-
JIEeT UMETh OOJBIINI MOPOT KOATYJISLMH JUIS TOJTYYEHHOTO 301147

2. Hamucare ¢opmynsl munenn 3oieid Al(OH)s, cradumusupoannoro AlCls, u SiO,,
crabunmsupoBaHHoro H,SiOs,. JIist Kakoro U3 yKa3aHHBIX 30JICH JIYYIIMM KOArysITOpOM SIBJISICT-
cst pactBop FeCls? Na;SO4?

3. Kak pacnonoxarcs moporu Koarynsiuuu (B MOJ'IB/Ms) B psiny pactBopoB coseir NacCl,
AIl(Cl)3, Na;SO4 u NaH,PO, st 305151 ruapokcua sxenesa (1), moaydeHHOro MeTo10M THIPOITH-
3a? JlaiiTe MOsSICHCHUSI.

4. Tloporu KoaryJsiuu 3JEKTPOJIMTOB IS 30718 Cyibduia Mblbsika ASySz paBHbL: Cy,cy
= 60 MomB/M>, Cgct, = 2,38 MOITB/MS, Cac, = 0,3 MOJIB/M?, CNa,s0, = 58,6 MOITB/M . Omnpene-

JUTE 3apsj TpaHysl 30Js8 Cyiab(GHAa MbIIbIKa U OTHOUIEHHWE KOaryaupyroleld crnocoOHOCTH
WOHOB.

5. Kakoe xomnuectso 0,01 M pactBopa K,Cr,05 (CM3) HYKHO 100aBUTH K | Z[MS 3011 TH]I-
POKCH/Ia aJIOMUHUS, 4TOOBI BbI3BaTh ero koarymsuuto? Ilopor koarynsuuu paBeH 0,63 mMmounb/
e,

6. Jlus xoarymsiman 107 M2 s0ms AI(OH)s TpeGyercst 10 em® pactsopa Aly(SO4)s. Konmen-
Tparus dnekTponnTa pasHa 0,01 KMosib/M°. PaccunTaiite Mopor KOaryJisiy 300s.

7. Kakoii 066eM pactBopa Ba(NOs3), ¢ kontentpaiueii 0,05 KMOJIB/M® TpeOyeTcst s Koa-
TYJSLHAA 10 m® 3005 Agl? Ilopor koarymnsiuuu paBeH 2-10°° kmomb/m®,

8. Omnpenenure nopor koarysun 30551 Al,O3, ecru Koarysius IPOUCXOAUT MPU 100aB-
nennn 50 em® pactBopa KoCrOy ¢ kormenTpaumeii 0,01 kvoms/m® k 107 m° 30151,

9. Koarynsuus 10 m® 30 Agl nabmonaetcst mpu 100aBICHUH K HEMY 10° M® 3JIEKTPO-
muta KNOj3 ¢ xonnenrparueit 1 kMois/M°. Ha ocHOBaHWH teopun JJJIDO onpenenure KOHIEH-
TpaLuo 10° M® anektpoauta Ca(NOs), , KOTOpas BEI3BIBACT KOATYIISALIUIO 10”° m® 30051,

10. Koarymnsmus 107° v 30 Agl nabmomaercst mpu 100aBICHUN K HEMY S5 oM’ BJIEKTPOJIHU-
ta Ca(NOs), ¢ koHuentpanueit 0,01 kMouIb/M°. Ha ocHOBaHMH teopun [JJIDPO onpenenure KOH-
nentparmio 10° v anexrponura AI(NOs)s , koTopast Be3bIBaeT Koarymsmmio 10 m° narHOrO
301

11. Koarymsmmst 3-10° m® 3015t Agl Habimomaercs npu go6aBneHnn K Hemy 30 cM° dlIek-
tpomuta KNOj3 ¢ kontnenTparuei 1 kmous/M®. Ha ocHoBaHuH teopun JIDO onpenenute KoH-
nenrpammio 107 M snexrpomnra AI(NOs)s , KoTopasi BEI3bIBaeT Koaryisiiio 10 M xanHoOro 30-
TSl



12. Bpewms nosoBUHHOHM Koaryssiuu ® 307151 30J10Ta B BOJIE IPU JHCTBUU XJIOpHUIA HATPHS
paBHa 20 c. Onpenenure BpeMsl, 32 KOTOPOE KOHLEHTpAIUs 30151 YMEHBIIUTCS B 10 pas.
KOHCTaHTY CKOpOCTH Koaryisiui Bbramciute 1o dopmyne K = 4RT/(37Na); n=10°Ta-c; T
=300 K.

13. Koncranrta ckopoctu Koarymsiuu 300 K = 5.10%® .. Havanpuas KOHIICHTpAIUs
3oms1 cocrapiser 3-10™ wactun B M°. OnpenennTs KOHIEHTPAIMIO 3015 yepe3 30 MUH.

14. Tlpu uccnenoBaHMM KWHETHKH KOAryJSIMH 30JI1 30JI0Ta PACTBOPOM XJIOPHJA HATPHA
MIOJTyYEHBI CIIeIYIOIME SKCIIEPUMEHTAJIbHBIE JaHHBIE:

15. Onpenenute KOHCTaHTY CKOPOCTH KOaryisinuu 1o CMOIyXOBCKOMY IpadU4ecKuM Me-
TOJIOM U CPAaBHHUTE €€ ¢ KOHCTaHTOM, paccunuTtannoi mo hopmyiae K =4RT/(37yNp); 1= 10 Ia-c;
T'=300K.

16. PaccuuTaiiTe 4MciI0 NEPBUYHBIX YACTUL[ TMIPO30JIs 30JI0TA MPH KOATYISLMU 3JIEKTPO-
JIATOM K MOMEHTY BpeMeHH T = 150 ¢, eclii mepBoHadaIbHoe 9nciIo yacTuil B 1 M° cocrasiser vo
=1,93-10", a koHcTaHTa CKOpOCTH GHICTPOI Koary sy pasra 0,2-10™ v*/c.

17. Tlonw3ysch ypaBHeHHEM CMOIJIyXOBCKOI'O, pacCuuTaiiTe U MOCTPOMTE KPUBYIO U3MEHeE-
HUS OOILIETo YHcia YacTUI MPHU KOATryJSIUU THIPO30JI Cephl. JJUCTIEpCHOCTh MCXOMHOTO 30JIs
0,05- 10° M'l, KOHIIeHTpauus 6,5 Mr/z[M3, IJIOTHOCTH cepbl 0,9 r/cae. BaskocTsb JIUCTIEPCHOM CpeIbl
npu 295 K cocrasinsier 10° Ma-c. WuTepBaiibl BpeMeHu Bo3bMuUTE paBHbIMU 1, 2,4, 10 1 20 c.

18. Ilpu M3y4eHUH ONTUYECKUM METOJOM KHHETHUKHU IEKTPOIUTHOM KOATYISALUU THIPO30-
a1 Agl, crabunusupoBanHoro ITAB, nonydeHo 3HaueHHME KOHCTaHTBI CKOPOCTH OBICTPOM Koary-
msamn, pasroe 3,2-10™% M%/c (mpu 293 K). Bszkocts cpensr 1-107 ITa-c. Cpasuute 5Ty KOHCTaHTY
C KOHCTaHTOM, aBaeMoil Teopueit Cmomyxosckoro. Oobsacuute BiusHue [IAB Ha xapakTep koa-
WAL 1107078

19. Ilo skcniepuMeHTaNbHBIM JAHHBIM BpPEeMs MOJOBUHHOM KOAryJsLUU TUAPO30JId COCTaB-
nset 340 ¢ npu UCXOTHOW KOHLIEHTPAIMKU YaCTHUIL 2,52-10™ wacr./m®, BsiskocTH JUCIIEPCHOM Cpe-
mer 1-10° Ma-c u temneparype 293 K. Cnenaiite BbIBOA, ObICTPOM MIIM MENJICHHOM SIBJIIETCS KOa-
rynauus. Kak ©3MEHUTCS CKOPOCTh KOAryJIsiLiuH, €CIIU BA3KOCTh CPeJibl YBEIUYUTh B 3 paza?

20. Bo ckonbKO pa3 yMEHBIIUTCS CyMMapHOE YMCIIO YaCTHII Vy JbIMa MapTEHOBCKHX TeUei
yepe3 1, 10, 100 ¢ nocne Hauvana xoarynauun? Cpennuil paguyc yactuil 20 HM, KOHIIEHTpAIHs
1-10"® kr/m®, mmotHOCTH WacTHI 2,2 T/cM°. KoHcTaHTa ObICTpOii Koarynsauu, 1o CMoJyXxoBCKOMY,
pasua 3-10™° M%/c.
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Tema 6. «Mukpozemepozennvie cucmemo)

Omuem no nadopamopnoit pabome

JlabopaTtopHas padota Ne 1 «CycrnieH3uu, SMyJIbCUU U TICHBI»

JlaboparopHas pabota Ne 2 «OnpeneneHue KpUTUUECKON KOHIIEHTPAIIMA MUTIEIIIO00pa3o-
BaHUJ 1O UBMCHCHUIO IMTOBEPXHOCTHOI'O HATAXKCHU A

Ipumepnuwlii nepeuens pechepamugnvix mem

1. YenoBek Kak CynepKOJION]

2. TexHonMOTNMM pa3pyIICHUS IMYIIbCUI B CHCTEME TIOJITOTOBKHA HE(TH.
3. Peonornueckue cBoicTBa CHIPHIX HEPTEH.

4. Ilpupoanbie HePTEOUTYMBI.

5.YcToitunBoCTh BOJIOHE(DTAHBIX dIMYIBCHH.

6. Poib mpupoIHBIX cTaObMIM3aTopoB HE(HTH B YCTOHUNBOCTH IMYITBCHIA.
7. MexaHu3M JIefCTBUS 1€IMYIIBraTOpOB.

8. CBEpXKPUTHYECKOE COCTOSTHUE BEIIECTBA.

9. He(rsinple aucniepcHbIE CUCTEMBI.

10. UckyccTBeHHBIE anMasbl (kak mpumep norydenus JJC koHmeHcanmei)
11. KpyroBopot a’po30Jeii B mpupo/e



12. 3p10yune necku (nepopmanus u peosorHs)
13. Ma3yT kak cycneH3us ¢ xxunakoi (D
14. HanouacTuisl 30510Ta - U3 MUKPOAMYJIbCHUM

Tema 7. «Konnouono-xumuuecxkue ceoiicmea BMB)
Omuem no 1adopamopnoii pabome
Jlaboparophast pabota Ne 1 «MccnenoBanne KUHETUKHA HAOYXaHHUSI TIOJTMMEPOB)Y
JlaGopaTtopHas padora Ne 2 «OnpeaerieHne MOJIEKYISIPHOW MacChl TOJIMMEpPa BUCKO3UMET-
PUYECKUM METOIOM)
JlabopaTtopHas padota Ne 3 «OnpeneneHne n303JeKTPUIECKON TOUKH OeTKay

Tema 8. «Peonocuueckue ceoiicmea OUcCnepCHovIX CUCHEM»

Omuem no 1adopamopnoii pabome

JIaGoparopnas padota Ne 1 «3yueHue CTpyKTypHOH BSI3KOCTHY

Jlaboparophas padota Ne 2 «M3yuenue peonorunyeckoro noseaeHus pactsopa KMLI u riu-
HepUHa»

Bonpocwt ona ycmnozo onpoca

1. KakuMu OCHOBHBIMH CTPYKTYpPHO-MEXaHHYECKHM CBOWMCTBAMH XapaKTEPU3YIOTCS
nucrnepcHsle cucteMbl? KakuM MET010M OHU BBISBIISIIOTCS?

2. KakoBbI IPUYHHBI BOSHUKHOBEHHS CTPYKTYP B TUCTIEPCHBIX CUCTEMaX ?

3. HaszoBuTte 1Ba OCHOBHBIX THIIA CTPYKTYp AUCIIEPCHBIX CUCTeM (kiaccudukanus Pebun-
nepa), Kak onn 06paszyrorcst (MpOWLTIOCTPUPYHTE MOTEHIIMATBLHON KPUBOW B3aUMOJCHCTBUA Ya-
CTHI[) U YEM OTJIMYAIOTCA UX peosioruueckue xapakrepuctuku? [IpuBeaute npumepsl peaabHbIX
CTPYKTYP Pa3JIHMYHbBIX THIIOB.

4. Kak kmaccupuupyroT IUCIEPCHBIE CUCTEMBI 10 UX peosiorndeckuM cBoicTBam? [Ipu-
BEJIUTE TUIIUYHBIC KPUBBIC TEUEHUS JUIsI HUX.

5. Kakue XuIKOCTH Ha3bIBAIOTCS HBhIOTOHOBCKUMU? Hamummte ypaBHeHue HproToHa ans
TeueHus XuaKoctel. O0bsicHUTE PU3NUECKHil CMBICI BXOJIAIIMX B HEro nmapameTpoB. Hapucyiite
KpUBBIE TEYEHUS U BA3KOCTH JJIsI HBEOTOHOBCKUX CUCTEM.

6. Hapucyiite kpuBble TeUeHHS U dP(HEKTUBHOCTH BI3KOCTH ISl CTPYKTYPHUPOBAHHBIX CH-
ctem. [Tokaxkute Ha rpadukax MmpeneabHOe CTAaTUCTUYECKOE HANpsDKEHUE caBUra Pg. M Mpeaenb-
HOE HamnpspDKeHUe cIBUTA Pp, @ TakKe BA3KOCTH, COOTBETCTBYIOIIME HEPA3pPYIICHHOW M TOJIHO-
CTBIO Pa3pYyLICHHOU CTPYKTYypaM.

7. Kakue u3MEHEHHs NPOUCXOIAT B CHUCTEMax C KOAryJslIMOHHOM CTPYKTypoW mpu
HanpspkeHusax P < Py, P, <P < P, u P > P,? O0ObsicHUTE sIBI€HNE ON3Y4ECTH.

8. Uro mpencTaBisitoT cO00M SBICHHS TUKCOTPOIIUU U peoriekcun? Yem 00yCIIOBICHBI 9TH
SIBJICHUS U JUISl KAKUX CTPYKTYPUPOBAHHBIX CUCTEM OHU XapakTepHbl? IIpuBeaute mpumeps! Ta-
KHX CTPYKTYPUPOBAHHBIX TUCIIEPCHBIX CUCTEM.

9. Kakoe ypaBHEHHE BBIpAXKAET 3aBUCHIMOCTh BS3KOCTH KUIKUX arperaTUBHO YCTOWYMBBIX
JTUCTIEPCHBIX CHCTEM OT KOHIIEHTpAIUu AucnepcHor ¢asbl [Ipu Kakux yclIOBUSX OHO NMPUMEHHU-
MO?

10. Kak 3aBUCHT BSI3KOCTH PAcTBOPOB MOJMUMEPOB OT MX MOJICKYJISPHOH Macchl, (HOPMBI
MaKpOMOJIEKYJI U UX TEPMOIMHAMUYECKOIO CPOJICTBA K pacTtBoputento? Hamuiiure ypaBHeHHE
Mapxka-XayBuHKa U XarTUHCA U OOBSICHUTE, MPU KAKUX YCITOBUAX OHH BBITOJTHSIIOTCS.

11. Yro Ha3BIBAIOT OTHOCUTENBHOM, yAEIbHON U XapaKTEPUCTUUYECKON BA3KOCThIO? Kak mx
ONPEAEIISIIOT?

12. Yem 0OBSACHUTH, YTO BSA3KOCTh W DIEKTPHUECKas MPOBOAMMOCTH JTHO(POOHBIX 30Jei
MIPUMEPHO PaBHBI BSI3KOCTH H JICKTPUYECKON IMTPOBOAMMOCTH PACTBOPHUTEIS?



13. OObsicHUTE NPUHIMI ACHCTBHS KaMWUIIPHOrO BUCKO3MMeTpa. Hamumure ypaBHeHHe
[lyazeiina st 00BEMHON CKOPOCTH ABMKEHUS KUAKOCTH B Karmuuisipe. Kak kamuGpyrorcst ka-
MUJUIAPHBIE BUCKO3UMETPbI?

14. OOBsacHUTE NPUHLIMI ASHCTBUS POTALMOHHBIX BUCKO3UMETPOB. J[JIs1 KAKMX CHCTEM HC-
MOJIB3YIOTCA IPUOOPHI 3TOTO TUTA?

15. Kak ocymecTBisieTcst nepexo 0T KOarysiliHOHHO-TUKCOTPOIHBIX CTPYKTYp K KOHJAEH-
CAallMOHHBIM (KPUCTAJUIM3AIIMOHHBIM) U Ha000poT? Bo3aelcTBreM KakuX (pakTOPOB MOXKHO BbI-
3BaTh 3TU NEpexoabl?

16. Kakum 0o0pa3oM pa3Mepsl YacTHIl U B3aUMOJCHCTBHE MEXYy HUMH BIUSIOT Ha CTPYK-
TYpHO-MEXaHMUYECKUE CBOMCTBA AUCIIEPCHBIX CUCTEM?

17. B uem 3axmouaercs 3¢pdexr Pebunaepa? Kakue BeniecTBa BHICTYNAIOT B Ka4eCTBE I10-
Hu3uTeneil Teeproctu Marepuanon? IlpuBeanTte npumeps! UCIONIB30BaHUS 3TOrO 3 deKrTa.

IlepeyeHb BONPOCOB U 3aJaHUIl BBIHOCUMbIX HA 9K3aMeH

1. T'ereporeHHOCTh M TUCIEPCHOCTh KaK OCHOBHBIE MPU3HAKH OOBEKTOB KOJUIOMIHOW XMMUHU.
Pa3mepsl yacTull, CTENEHb IUCIIEPCHOCTH CUCTEMBI U UX B3aUMOCBSI3b.

2. IloBepxHOCTHBIE SIBJIE€HUS U UX 3HaueHHe B Gapmanuu. CBoOOIHAs MOBEPXHOCTHAS SHEP-
I'Usl U TIOBEPXHOCTHOE HaTsbKkeHue. [lyTu ymeHbleHns cBOOOAHON MOBEPXHOCTHOM SHEPIUuu Jiuc-
MIEPCHBIX CUCTEM.

3. TloBepxnoctHo-akTuBHEIC BemecTBa (ITAB). Ctpoenne monekynbl (IuUILHOCTE). 3HA-
yenue u npumeHenue [TAB. Knaccudukamus ITAB.

4. Xapakrepuctuku [1AB - runpopmnbsHo-nmunodmnsHeiid 6ananc (I'JIB) u moBepxHOCTHAS
akTuBHOCTB. [IpaBuno [{roxno — TpayoOe.

5. M3orepma moBepXHOCTHOTO HaTsKeHUs. Y paBHenue LlumkoBckoro.

6. Munemioo6pa3oBanue B pactBopax [IAB. Kputnueckas KoHIEHTpaLusi MULELI000pa3o-
BaHus B pactBopax (KKM1 u KKM?2). Metoas! onpeaenenus KKM.

7. ComoOunu3anus U ee npuMeHeHue B papmanuu. JIMnocomsl.

8. Ancop6mus (o0mue noustus). M3orepma amcopOorum.

9. Ancop6mus [TAB Ha moBepxHOCTSX pazaena ‘““KUIKOCTh - Ta3” U KUIKOCTh — KHUAKOCTh .
VYpasuenue ['n60ca.

10. Axcop6uumst Ha MOBEPXHOCTHU pa3jiena “TBeplloe Telo - raz”. DKCIepUMEHTAIbHOE ONpeie-
JIEHUE BEJIMYMHBI a1COPOLIUU.

11. Teopus MoHOMOJEKYIsApHOH ancopOuun JIsurmiopa. BeiBog ypaBHenus JIaurmropa. ®u-
3UYECKHH CMBICIT KOA(Q(PHUIIMEHTOB ATOTO YpaBHEHHUS.

12. TTomumonekymsipHast ancopOrust. Kanmnsipaast KoHIeHCausl.

13. Ancop6uust Ha OBEPXHOCTH pazjiesa “TBepoe Teo - KUAKOCTh . IIpaBuio ypaBHUBaHUS
nosisipHocTel Pebunnepa.

14. Ancop6uust >nexTponuToB. BiusHue npupossl noHoB u ajgcopoenToB. [Ipasuio Ilanera -
QasHca.

15. O6mennas agcopOuus. MoHuTHI, UX Kinaccupukanys u npuMmeHenne. OOMeHHas eMKOCTb.

16. MexaHu3M JEHCTBHSI HOHUTOB Ha MpUMEpe YMSTYCHUs W oOecconmBaHusl BONbI. Perene-
parus HOHUTOB.

17. Kore3us. Anre3usi. Pacrekanne. CmaumBanue. KpaeBoit yron cmauunBaHusi. YpaBHEHHE
IOmnra.

18. Termora cmaunBanust. Koaddumment ruapodunsHocTi. UHBEpCHS cCMaYrBaHHUS.

19. Mucnepcusie cuctembl. Knaccudukanus. OOmmme NpuHIHUIIBI TOTYyYSHHS.

20. KonneHcalMOHHBIE METOMbI TOJTYYeHHUs! (METOJ XMMHYECKOH peaklnu, METOJ 3aMEeHBI
pacTBOpUTENS).

21. JlucniepraiiiOHHBIE METOJIBI TIOTYYEHUS (IUCIIEPTUPOBAHKE B CTYIKE, B IIAPOBON M KOJI-
JIOUJTHOM METbHUIIAX ).

22. KoMOWHMpPOBaHHBIE METOBI TIOTYYEHUS (TENTH3AMNS, YIEKTPUIECKIE METOIBI).



23. Metoabl OYHMCTKH KOJUIOMIHBIX PACTBOPOB (IUANU3, JIEKTPOAMANIN3, YIbTpaduiabTpa-
1Us).

24. Obpa3oBanue ABOWHOTO AnekTpudeckoro cios (J2C) Ha Mex(a3zHBIX MOBEPXHOCTSX.
Teopuu ctpoenus JIDC (I'enpmromnbua - [leppena, ['yu - Uenmena, [ltepHa - ®pymkuna). Imnek-
TPOTEPMOAMHAMMUUYECKUH (@) U 3JEKTpOKUHETHUYECKUH (() MOTEHINAIIBI.

25. Crpoenue MuIesuibl JIMohoOHBIX 3051ei. Dopmysia MUIIEIUIHL.

26. BrusHue paz0aBieHHs U BBeICHUS dIeKTPoauToB Ha Tonmuny JI9C u Ha ¢- u (- moTeH-
uuansl. M3oanekrpuueckoe cocrosinue I9C.

27. YCcTOMUMBOCTh IMCIEPCHBIX CHCTEM (arperatuBHas M ceJuMeHTaluoHHas). dakTopsl,
onpezensomue ycroifunBocts. Koarynauus. Buabl koarymsuuu (CKpbiTas, sBHasi, MEIJICHHAs,
ObICTpast) M UX CBA3b C BETUUYUHON (- MOTEHIMAIA.

28. [lopor Koaryisuuu M €ro sKcIepuMeHTalnbHOoe ompeneneHue. Koarynmupyromas crocoo-
HOCTb 3J1eKTposinToB. [IpaBuiio lyneue - [N'apau. JInorponHsie psabl Koarysisuuu.

29. OcoOble sBJIEHUS, HAOIOJaeMbIe TIPU AJIEKTPOIUTHON KOATYJISIIMU: aATUTHBHOE, aHTAro-
HUCTUYECKOE U CHHEPru4ecKoe ACHCTBUE IEKTPOIUTOB IIPU COBMECTHOM BBEJCHMMU; Iiepe3apsii-
Ka 30J1ei (“HenpaBUIbHBIE PSAbI KOAryJIsLUN).

30. “TIpuBbIkanue” 307€eil (MONOKUTEIHLHOE M OTPULIATENbHOE). 3alIMTHOE ACHCTBUE BHICOKO-
MOJIEKYJISIPHBIX BELIECTB. 30JI0TOE YUCIIO.

31. DIeKTPOKMHETUYECKHE SIBJICHUS B AUCIEPCHBIX cUCTEMax (3eKTpodopes, 3IEeKTPooCMoc,
s dext JopHa, 3pdext KBunke).

32. CreneHb JUCIEPCHOCTH U JIMHEHHBIE pa3Mephl YaCTHLl. Y JielbHas MOBEPXHOCTh JHCIIEpC-
HBIX CHCTEM 10 Macce W Mo 00beMy U ee pacyeT. Pacuer cymMmapHO# miioniaan moBEpXHOCTH Ya-
CTHIL.

33. BpoyHoBckoe nBmkeHue u qudQy3us B IUCHEPCHBIX cucTemax. 3akoHsl Ouka. Koaddu-
uueHT auddys3un. YpaBHeHne DHWHIITEHA A ero pacuera. YpaBHeHHe JiHIITelHa - CMOmIy-
XOBCKOTO JUISI pacyeTa BEJIMYMHBI CPETHETO CIBUTA YACTHIL TPU OPOYHOBCKOM JIBUKCHUU.

34. OcmoTHYecKoe JaBlIeHUEe KOJUIOMAHBIX PacTBOPOB. OCMOTHUYECKUI METOJ OIpeesIeHus
pa3MepoB KOJUIOUAHBIX YACTHII.

35. BsskocTh 1o oOHBIX 305ei. YpaBHeHHE DIHIITEHHA 1S BA3KOCTH.

36. Paccestnie m moromeHne cBeta B AMCIEPCHBIX cucteMax. Onanecuennus. D¢ ekt Da-
panes - Tunnand. YpasHenue Panes.

37. O0mas xapakTepuCTUKa TPyOOAMUCIIEPCHBIX CHUCTEM, X OTIMYHE OT KOJIOMAHbBIX. Cyc-
neH3uu, nactel. [Tonydenne u crabunuszanus. [Ipumenenue B papmanuu.

38. Cemumenranus. YpaaeHue Crokca. CeMMEHTAIIMOHHBIN aHAIN3 CyCIIEH3UH

39. Omynbcun. Knaccudukanus, Metonsl monaydeHuss M crabunuzanuu. KoanecreHuus.
Owmynberatopsl. [IpaBmiio bankpodTa. Meronbsl onpeaenenus tuna smynbcuil. OOpaienue ¢as
OMYJIbCHUM.

40. TTensr. Kmaccudukarysi, METOABI TOTYYEHUS U CTAOMIIH3AIINH.

41. Ansposzonu. Knaccugukarus, MEeTosl MojlyuyeHus, ycroiunuBocTs. [Ipumenenne B Gpapma-
MU, ADPO30JIbHBIE YITAKOBKHU.

42. MonekymspHO - KHHETHYECKUE U 3JIEKTpUUYEeCcKHe cBOiicTBa aspo3oneil. Tepmodopes, Tep-
nonperunuTaius, Gortodopes. DIeKTPOYUILTPHI.

43. BricokomonekyssipHble BeniectBa (BMB, nonumepst). MeToas! nosryueHus, Kiaccuguka-
uus. Ctpykrypa BMB (nuneiinasi, pa3BeTBieHHas, npocTpancTBeHHas ). Kondopmarus makpomo-
nexkyn. ®dusnueckue coctosHus BMB (cTexiiooOpazHoe, BBICOKOAIACTHYHOE, BA3KO-TEKyuee).
TemmnepaTypsl epexoia Mexa1y HUMH.

44. Habyxanue BMB u ero 3nauenue B ¢papmanuu u MmeauiuHe. TepMoanHaMuKa HaOyXaHus
u pactBopenuss BMB. Jluotponusie psasl HaOyxanus. JlaBnenue HaOyxanus. YpaBHeHue [lo3Hs-
Ka.

45. Buckozumerpus. Buabl BA3KoCcTH KUAKOCTEH (IMHAMUYecKas, OTHOCUTEIbHAs, KUHeMa-
tudeckas). YpasHeHus HerotoHa, [lyazeiins, Ctokca.



46. Y nenpHasi, IpUBEACHHAS U XapaKTEPUCTHUECKas BA3KOCTh pacTBopoB BMB. YpaBuenus
[lItaynuarepa u Mapka - XayBuHka - KyHna. Bucko3umerpuueckoe onpeaeneHue MOJISIpHOM Mac-
cel BMB.

47. Breigenenne BMB u3 pactBopoB. BeicanmBanue. KoanepBanusi. Beinenenue moj aeicTu-
€M OpPraHu4eCKUX PacTBOPHUTEIEH.

48. 3actynneBanue pactBopoB BMB u dakTopsl, Biusonie Ha Hero. JIMOTpOmHbBINA psij 3a-
CTYJTHEBaHUSI.

49. IMonmmanexktponutsl. [lomnamdonuter. benku. M3oanektpuueckas Touka (MIT) mommanek-
TPOJIUTOB U OeIKOB. MeTo/bI ee orpeesIeHusl.

50. Crymnam u renu. Knaccudukanus. [Ilpumenenne B hapmanuu, 3HaYCHHE B OMOJIOTHH U Me-
munune. Cunepesuc. Tukcorpornus. Auddysus B rensax. ['enp—xpomarorpadus. Ilepuoaunaeckue
peaKuuu B CTYAHIX U TeNsX.

Taoauna 9 — [IpuMepbl OLIEHOYHBIX CPEACTB € KJINYaMH MPABUIbHBIX 0TBETOB

. Bpewms BbI-
Ne | Twum 3ana- [IpaBuibHBIM p
dopMyIMpoBKa 3a1aHUS MOJIHEHUS
n/m HUS OTBET
(B MHHYTaX)

OIIK-1- CmocobeH aHamM3WpOBaTh W HHTEPIPETHPOBATH PE3yNbTAThl XUMHUYECKHUX OJKCIIEPUMEHTOB,
HaOJIIOJICHUI 1 U3MEPCHUI

1. 3ananue eblOepume 0OUH NPAGUTbHBLL 0 1
3aKPBITOTO | 6apuanm omeema.
THIIA B xakoM uHTEpBane

HM3MEHSIOTCST pa3sMeEphl
KOJUIOUIHBIX YacTHIL?
a) 102 - 10°

6) 10° - 107

8) 107 -10°

r) 10 -10°

2. gblbepume O0OUH NPAGUIILHBLIL 3 1-2
sapuanm omeema
XUMUYECKYIO NENTU3AIUIO
CBEXEro ocajgka KapOoHaTa
Oapusi BBI30OBET JICKTPOJIHT ...
1. CaCly; 2. BaCly; 3. Na,COs;
4, HCI; 5. Hu onMH U3 DIIEK-
TPOJUTOB

3. YCMAHOBUME COOMBEMCMEUE 16,8, 1 1-2
2-a, T
Hailimure COOTBETCTBUS MEX-
Iy METOJaMHM TIOJYYCHHS KOJI-
JIOUHEIX CUCTEM

1. JlucneprupoBaHue

2. Konnencanms
A)  coegwHEHHE  aTOMOB,
MOHOB WJIM MOJIEKYJ B arpera-
ThI
B) npobnenue KpynHbIX uYa-
CTHII IUCTIEPCHOM (ha3bl
B) menrtuzarus
I') 3amena pacTBopuTens
J1) neiicTBue ynpTpa3ByKa

4. gblboepume O0OUH NPAGUILHBLIL a 1-2
sapuanm omeema.
B nucnepcHoil cucreme npu




Bpewms BbI-

Hosblearouwue 6bl60p omeemoes

Paccuurate paamyc dwactun
3oi1 AgCl B Boze, eciau Bpems
WX OCelaHusl B IEHTpUPYyTE
cocraBwio 10 mMuH mpu cre-
OYIOIUX YCIOBUAX: HCXOJ-
HbII ypoBenb h; = 0,09 M; Ko-
HeuHBIH ypoBeHb h, = 0,14 M;
IUIOTHOCTh JHCIIEPCHON (ha3bl
p = 5,6-10° kr/m% mroTHOCTH
JIUCTIEPCUOHHONW Cpellbl Py =
1-10° kr/m> wacrora Bpaie-

YPABHEHUIO

. \/ D)

2Ap-p)o’ T
Vrnosas ckopocts @ = 27m / 60,
7€ N - YKUCII0 00OPOTOB B MUHYTY

(wactora Bpamienwus ). CinemoBaremns-

2-3,14-1000
O o = === 105"

Ne Tun 3ama- [IpaBubHBIM
i s dopMynUpoBKa 3aJaHHS OTEET TOJTHEHUS
(B MUHYTaX)
pasMepax YacTHll, COU3MEpU-
MBIX C JJIMHOM BOJIHBI Taja-
JOIIETO CBETa, CBETOBOH IIO-
TOK:
A) pacceuBaercs;
b) oTpaxkaercs;
B) He MeHseTCS
5. eblOoepume 6ce NPAGUIbHbLE 23,14 1-2
B8APUAHMbBL OMBENO8
YKaxXuTe Mocne10BaTelb-
HOCTh 00pa30BaHUs KOJLIOW/I-
HOM YaCTHIIBI MUIIEILTBI
1) AncopOIroHHEILH
cioi
2) Sapo
3) Arperar
4) uddysHelii caoi
6. 3amanue sanuwume pazeepHymolii om- | Ha oCHOBaHUHM TEPMOAMHAMHYECKIX 2-4
OTKPBITOTO | gem MIPEJICTaBICHUH, HCITOJIb30BaHHBIX
THTIA JInisl KaKuX CHCTEM BO3MOXHO | TIPU BBIBOJIC ypaBHEeHUs [ MOOca,
MPUMEHEHUE ypaBHEeHHs [ MO- | MOXHO cJieNaTh 3aKII0UeHHE, YTO
oca? OHO CIPaBeUINBO IS pa30aBJICH-
HBIX CUCTEM B JIFOOOM arperaTHOM
cocrosiHuK. OTHAKO HA MPAKTUKE
OHO MOJKET OBITh UCTIOJIH30BAHO JIJIS
oTpeC/ICHUS BEIMYMHBI aJICOPOLIUN
JIUIIG TSI CHCTEM, JTST KOTOPBIX
BO3MOYKHO IKCIIEPUMEHTAILHOE
orpeJieieHHe TOBEPXHOCTHOTO
HATSDKCHHUS, T. €. ISl CUCTEM KU1
KOCTh-Ta3 U KUJKOCTb-)KUIKOCTb.
7. sanuwiume pazeéepnymulii om- | PaccesiHue cBeta yacTUI[AMU KOJUIO- 2-3
eem WIHOTO PacTBOPA, MO3BOJISIONICE
BUJICTh HAITPABJICHUE ITyYKa CBETA,
Uto Takoe koHyc TwuHmans? | mMpOXOMASIIEro CKBO3b KOJUTOWIHBIN
[MpuBeaute mpumMepsl uctoib- | pactBop. Ha addexre Tunmans oc-
30BaHMS JIAHHOTO SIBJICHUS B | HOBAH Psijl ONTHUECKUX METOJIOB
KOJIJIOUTHOW XUMHUH. orpeJiesieHusI pa3MepoB, (GopMbl U
KOHIICHTPAI[MK KOJUIOM/THBIX YaCTHII
Y MaKpOMOJIICKYJI.
8. sanuwume apeymenmsl, 0b6oc- | Pagmyc bacTHIl pacCUMTHIBAIOT TI0 3-5




Bpewms BbI-

Ne Tun 3ama- [IpaBubHBIM
i s DopMyIHpOBKa 33aHUS oTBET MTOJTHEHUS
(B MUHYTaX)
Hus neHTpudpyrm U = 1000
06/MuH; BsskocTh 1 = 1-10°
ITa-c.
9. sanuwume apeymenmsl, 000c- | MOIEKyJIIpHYI0O MacCy pacCUUThI- 3-5
HoBbIBaIOWUe b1O0P OMEEMOos | BalOT M0 yPaBHEHUIO
lgM = 1gS, — ng;
Paccuurate  MOJCKYISAPHYO ~ b
Maccy NOJIMaMUAa B METAHOJIE | lgM = 0’290(());72’2695 = 0’2900;;1’73 99 _ 42080,
10 OMBITHBIM JaHHBIM METOJa P 1’99.104’.
YIBTPaeHTPUPYTHPOBAHHUS:
KO3 QHULIMEHT KOHCTAHTHI Ce-
TUMEHTAllUd TIpH OecKoHed-
HOM pasBeleHHH pacTBopa
S, = 1,95; KOHCTaHTBHI ypaB-
nenns K = 1,86-10% b = 0,47.

10. | 3amanue sanuwume apeymenmol, 0060c- | Tak Kak MOBEPXHOCTHOE HATSDKEHUE 5-6
KOMOHWHHPO- | HOGbl8ArOUUe 8b100p OmMEema | €CTh Pe3yNbTaT HECKOMITCHCHPOBAH-
BaHHOTO HOCTH MEXXMOJICKYIIIPHBIX B3aHMO-
TUIA Pacnonoxure )XUIKOCTU: Te€N- | AEHCTBUI B TOBEPXHOCTHOM CJIOE,

TaH, YKCYCHasl KHCJIOTa, M30- | TO YeM OOJIbIIIe MEKMOJICKYIISIPHBIC

MIPOMMJIOBEIA CHHUPT, BOAa B | B3aUMOJEHCTBHS B 00bEME JKUIKO-

psil IO BO3PACTAaHUIO BEIUYHU- | CTH, TeM Ooiblue ¢. CHIIbl B3aUMO-

HBl TOBEPXHOCTHOIO HATSDKE- | AEHCTBUS, ONPEACIISAIONINE TOBEPX-

HUSL. HOCTHOE HATSHKCHHE, MOTYT HMETh
pasHyI0 MPUPOIY: AUCIIEPCHOHHEIE,
BOJIOPOIHBIE, TUTIONh-TUIIOIHHBIE,
JIUTIOJb-UHIYITUPOBAHHBIC, 3JICKTPO-
cratudeckue. B mepBoM mpubmmke-
HUU MIOBEPXHOCTHOE HATSHKEHUE
MIPEJICTABISIET CYMMY BKIIAZIOB BCEX
BUJIOB B3aUMOJAEHCTBHIL: G = od +
on. JlucnepcuoHHbIe B3aUMOACH-
CTBUSI CYIIECTBYIOT ISl BCEX Be-
mEeCTB. [ HEMOJISAPHBIX KUJIKOCTEN
(YrIIeBoIOpOIOB M MX TAJIOT€HITPO-
n3BoAHbIX) on=0 u 6=cd . 115 110-
JISIPHBIX JKHUJIKOCTEH CyIECTBEHEH
Bkiaz on. [loaromy ¢ yBenmueHnem
MOJIIPHOCTH YKUIKOCTH TTIOBEPX-
HOCTHOE HaTsDKEHHE BO3PACTaeT.
CrnemoBaTeNnbHO, MPABUIIBHBIA OTBET:
OTENT < CHU30IIP. CIIUPT <
GOYKC.KUCJIOTBI < <GBOJBI.

11. 3anuwume apaymenmot, 000c- B

Hosblgawwue 6bl00p 00HO20
npaAsUIbHO20 OMeema

Onekrpodopernueckoe
MO>KEHUE:!

A) He BIMAET HAa BEIWYHHY
JNEKTPOKUHETUYECKOTO  TIO-
TEHIUAaNa;

b) 3aBbimaeT BeTMUMHY JJIEK-

TOp-

OnekTpohOpeTHIECKOE TOPMOKEHUE
3aHIKAET BEIMYMHY DJICKTPOKHHE-
THUYECKOT0 MOTEHIIMANIA, IOTOMY YTO
COITPOTUBJISACTCS JBWKEHHUIO YacTHU-
bl OOpPaTHBIM TIOTOKOM IPOTH-
BOHMOHOB, KOTOPBIN YBJIEKAET 3a CO-
00if JKHIKOCTh, HYTO WPHUBOIUT K
YMEHBIIECHUIO anektpodopernye-
CKOM MOJABMKHOCTH




n/m

Tun 3ama-

HUA

®opMyJIUpPOBKaA 3aJIaHUS

[IpaBubHBIM
OTBET

Bpewms BbI-
MOJIHEHUS
(B MUHYTaX)

na;

Jia.

TPOKUHETUYCCKOTO MOTCHIIMA-

B) 3aHmxaer BenUMUUHY 3JIEK-
TPOKMHETUYECKOTO MOTEHINA-

7.4. MeToauueckue MaTepuaJbl, onpeaeisiomye Mpouexypbl OleHUBAHUS Pe3yJibTa-
TOB 00y4eHHs MO JMCUMILIUHE (MOTYJIIO0)

Texymmii 1 BHyTpHCEMECTPOBBI KOHTPOJIb, TIPOMEXKYTOUHAsI aTTECTAIMs YI€OHBIX JJOCTH-
KEHUH CTYIEHTOB IPOBOAMUTCA IMyTeM OallIbHO-pPEHTHHIOBOM cucteMbl. OOmIas oleHka y4eOHbIX
JOCTH>KEHUH CTYJEHTa B CEMECTPE N0 y4eOHOMY KypcCy OIpenensercs Kak cymMMma 0aslloB, MOIy-
YEHHBIX CTYAEHTOM IO pa3iIMyHbIM (POpMaM TEKYILEro U MPOMEKYTOUYHOI'O KOHTPOJIL B T€UEHUE
naHHoro cemecTtpa. toroBoit (hopMoil OTUETHOCTH SIBIISIETCS SK3aMEH, 103TOMY OalljIbHas OLIEHKA
pacripesiesiieTcsl Ha JIB€ COCTABIIAIOLIME: CEMECTPOBYIO (TEKYIIUH KOHTPOJb MO y4yeOHOW qUCLH-
IUIMHE B TeueHue cemectpa) — 50 OamioB U sk3aMeHannoHHyo — 50 6amnos. 50 6amioB cemect-
pPOBOro KOHTpoJss cocTodT u3 40 0amioB, MOTYYEHHBIX Ha PA3IUYHBIX (GOpMax TEKYyLIero KOH-
Tpois, U 10 GayioB, BKIIOUAIOLIUX PA3IMYHOIO poja OOHYCHI (OTCYTCTBUE IPOITYCKOB 3aHSITHUM,
aKTHBHas paboTa B TEUEHUE CEMECTPA).

Taoauna 10 — TexHosiornyeckasi KapTa peMTHHIOBBIX 0AJIJI0B 10 AUCHUIJINHE

KomnuectBo MakcumansHoe
Kontponupyemslie . Cpok npen-
Ne ii/m MEPOIPUATHH KOJIMYECTBO OaJl-
MEPOTIPUSITHUS CTaBIICHUS
/ 6asbl JIOB
OcHoBHOI 010K

1 Omuemwvt no nabopamopHuim pado- 13/2 26 10 PaCIHUCAHUIO

mam
2 3awuma pegpepama 1/2 2 10 PaCICAHUIO
3 Buvinonnenue pewenus 3a0ay 2/4 4 10 PaCIMCaHUIO
4 Tecm 2/2 4 10 PaCIIUCAHHIO
&) Yemmuwle onpoc 2/2 4 M0 PACIMCAHUIO
Bcero 40 -

Baok 6onycoB

6 Tocewenue 3anamuil 0,2 3 10 PaCIMICaHUIO
7 Ceoespemennoe 6blNOIHEHUE BCEX 03 3 MO PacIUCaHUIO

3a0anutl '
8 Teopueckuti no0xX00 K BbINOTHEHUI) 01 4 0 PacICaHUIO

3a0aHuil '
Bcero 10 -

JlomotHUTEILHBIN 0JIOK
9 | JK3aMeH | 50 110 PacMCaHUIO
Bcero 50 -
HUTOI'O 100 -
Tab6anna 11 — Cucrema mrpagos (U1 0OAHOTO 3aHATHSA)
IToxa3zarens bann

Onosoanue na 3auamue -0,5
Hapywenue yuebnou oucyuniunvl -0,5
Hezomosnocms k 3auamuio -3
Tponyck 3ansamus 6e3 yeadcumenvbHoOU NPUYUHBL -1




Tabdauna 12 — llkana nepeBoa peiiTHHIOBBIX 0AJIJIOB B HTOTOBYIO OI[EHKY 32 ceMeCTp Mo
AUCHUIJIMHE (MOLYJII0)

Cymma OanmoB Ornenka no 4-6ayuThbHOM ITKase
90-100 5 (OTIUYHO)
85-89
;8:33 4 (xopoo) 3a4yTeHo
65-69 3
60-64 (YROBIETBOPHUTEIHHO)
Huxe 60 2 (HeYIOBJIECTBOPHUTENHHO) He 3auteHo

HpI/I peam3annu JUCHUITINHBI (MOIIYJ'IH) B 3aBUCHUMOCTH OT YPOBHs IIOATOTOBJICHHOCTHU
06yqa}0mnxcs1 MOTYT OBITH MCIIOJIL30BAHbLI HHEIC q)OpMBI, MCTOJbl KOHTPOJIA U OLCHOYHBIC CPCA-
CTBa, UCXOAA U3 KOHerTHOﬁ CUTYyallhH.

8. VUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMIIIAHBI

8.1. OcHoBHas MTEpaTypa

1. CymMm B.J1. OcHoBBI KOLTOMAHON XUMuUU: Aom. YMO 1o Ki1accu4eckoMy yH-TCKOMY 00pa-
30BaHUIO B KauecTBe y4ued. 10co0. UIsl CTyIeHTOB, oOydaromuxcs no cnenuaibHocty 020101.65
"Xumusa" u Hanpasienuto 020100.62 "Xumus". - M. : Akagemus, 2006. - 240 c. - (Bricmiee mpo-
dbeccronanbHoe oOpa3zoBanue). - ISBN 5-7695-2634-3: 180-00, 180-40 : 180-00, 180-40.. (26
9K3.)

2. Hosuxosa E.A. Komnonanas xumusi: moBepxHocTHble sBneHus / Hopukosa E.A. - M. :
MMUCucC, 2016. - 129 c. - URL : https://www.studentlibrary.ru/book/ISBN9785906846259.html
(OBC «KOoHCYIbTaHT CTYACHTA»)

8.2. lonotHUTeILHAS JJUTEpPATypa:

1. l'enbpman M.U. Konnounnas xumus. - 3-¢ usfl. ; Crepeorurn. - CII6. : Jlans, 2005. - 336
C. - (YueOnuku i By3oB. CrennanbHas aureparypa). - ISBN 5-8114-0478-6: 89-32 : 89-32. (25
9K3.)

2. benonryxoB C.JI., ®u3udveckast u KoJUTOWIHAs XuMHs. JIaOOpaTOPHBIA MPAKTUKYM: y4eO-
Hoe nocobue / benonyxos C.JI., Hemuposckas U1.b., Crapsix C.3., Cemxo B.T. IInee T.B. ; nox
obm. pen. bemomyxosa C. H - M. HpocneKT 2016. - 240 c. URL :
https://www.studentlibrary.ru/book/ISBN9785392196470.html (3BC «KoHcynaprant CTyI[eHTa»)

3. bemsie A.Il. dusndeckast 1 KOJUIOUIHAS XUMUS. 3aadHUK : y4e0. mocodue s By30B /
A.Il. benses, A. C. Uyxno, JI. A. baxonauna, B. B. I pI/IH_II/IH noxa pea. A. Il. bensesa. - M.:
I'DSO0TAP-Menna, 2018. - 288 c. WL - URL
https://www.studentlibrary.ru/book/ISBN9785970446843. html (OBC «KOHCYABTAHT CTyIEHTA»)

8.3. UnTepHeT-pecypchl, He00X0AMMBbIE IJIS OCBOEHUSI U CUUIIMHBI (MOTYJI51)
1. Dnekrponnas 6ubauoreunas cucrema (ObC) OO0 «Ilonurexpecype» «KoHCynbTaHT cTy-
meHTa»: www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI
MartepuanbHO-TeXHUYECKOEe oOecrieueHrne y4eOHOW MUCIUIUTMHBI BKJIFOYAET B Ce0s JIEKITH-
OHHYIO ayJUTOPHIO0, Ta00paTOPHIO TIO MPOBEACHUIO JTAOOPATOPHOTO MpakTHKyMa. JlabopaTopHbIii
MPaKTUKYM OOECrieueH XUMHUYECKUMH peakTHBaMHU, JaOOpaTOpHON Mocyaol U yueOHO-Hay4YHbIM
00OpyZOBaHUEM: BECBl 3JEKTPOHHbIE, crekTpodoromerpsl [1D 5400, I132300; ananuzatopsl
xuakoctedt pH-metpsl «Oxcnept-001», noHOCENEeKTHBHBIE AJIeKTPo b, IeHTpudyra OITH-3 ¢ po-
TOPOM, MarHUTHbIE MeIankH, peppakromerp, Tepmoctart "TC-80"M2, mukpocmecurens [13-0137


https://www.studentlibrary.ru/book/ISBN9785906846259.html
https://www.studentlibrary.ru/book/ISBN9785392196470.html
https://www.studentlibrary.ru/book/ISBN9785970446843.html
http://www.studentlibrary.ru/

1.75.45.0032, AxBaguctmuisarop J2-4(c 3Ullom), mkad Beitsoxuo# 1IB-202 [TAOT, manas pa-
koBuHa, KO1-04. IIpoBenenne 1abopaTOPHBIX 3aHATHH COMPSIKEHO ¢ MPUMEHEHHUEM KOMIThIOTE-
POB ISl BBITTOJTHEHHSI TOUCKOBOW PaOOTHI, BEIYMCICHHH U padoTe B MH(POPMAIIMOHHBIX CHCTEMaX.

PaGouast mporpamma JIUCHUILTAHBI (MOIYIIS) TPH HEOOXOAMMOCTH MOXKET OBITh aJIallTUPO-
BaHa JUIg 00OyueHHs (B TOM YMCIIE C MPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIO-
THil) JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbsI, MHBATUAOB. JlJisi 3TOro Tpedyercs 3asaB-
JIeHHe OOYYaIOMIMXCs, SIBIISIOUIMXCS JIMLIAMH C OrPAaHHYEHHBIMH BO3MOXXHOCTSMH 3JI0POBbSI, UH-
BaJIMIaMU, WM UX 3aKOHHBIX MpEJICTaBUTENIed U PEKOMEHJALMU TICUXOJOTr0-MeIUKO-
negarornyeckol komuccuu. s MHBaNMIOB coJep)KaHuE pabouyell MporpaMMmbl JUCIUILUIMHBI
(MOyIIsT) MOKET ONPENEATHCS TAaKXKe B COOTBETCTBUU C MHAMBUAYaJIbHOM MpOrpaMmoi peabu-
JUTAlUY UHBAIKU/A (TIPU HATTUYUN ).



