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1. HEJIM 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHBI

1.1. Hensimu ocBoenuss aucuMminnbl «Komnonanas xumus» sBisercss GOpMHUPOBAHUE Y
CTYJCHTOB COBPEMEHHBIX 3HAHUW O TMOBEPXHOCTHBIX SIBICHUSAX M JUCHEPCHBIX CHUCTEMax M
B3aMMOCBSI3H C APYTUMH (PU3UKO-XUMUUECKUMH TUCIUIUTMHAMH.

1.2. 33Ila‘ll/l OCBOCHMSI MUCHUINJIHUHBI: ITOHMMAHHUE POJHU IMOBEPXHOCTHBLIX SIBJICHUM B
mnmponeccax, NpOTCKArIMKUX B JUCIICPCHBIX CUCTEMAX.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII

2.1. Yueonas aucuumaunHa «KosyuroumHas XuMus» OTHOCHUTCA K 0OO0SA3aTeIbHON 4YacTH M
OCBamBaeTcs B 8 ceMecTpe.

JucrunimHa BerpamBaercs B CTpykrypy OIIOIT kak ¢ TOYKM 3peHUs MPEeEeMCTBEHHOCTH
COJIepKaHusl, TaK M C TOYKH 3PCHHUS HETPEPBHIBHOCTH Tporiecca (GOPMUPOBAHUS KOMITCTCHITUH
BBITTYCKHHUKA.

Jis u3ydeHws] JaHHOW Y4eOHOW MMCHUIUIMHBI HEOOXOTUMBI 3HAHHS, YMEHUS, HABBIKH,
dbopMupyeMble TPEAMISCTBYIOMUMHA JUCIHUILNIMHAMU: YUYEOHBIM KypC JIOTUYECKH CBSI3aH C
TEOPETUYECCKMMH  OCHOBAMHU  MaTEMaTHKH, (U3UKH, WHPOPMATHUKH, HEOPTaHHUYECKOM,
opranudeckoii u ¢uzudeckor xumuu. ClenoBareabHO, «BXOJHBIC» 3HAHUA W YMEHHUSA
o0yyJaromierocss CBsSI3aHbl CO 3HAHWEM TEOPETUYECKHX OCHOB BBIIICOO03HAUYECHHBIX YUYEOHBIX
JTUCITUTUTMH ¥ DJIEMEHTAPHBIX 3HAHUH M HABBIKOB PAOOTHI B XUMHUECKON JTAOOPATOPHUH.

2.2. JIoia u3yYyeHUus JAHHON JUCHMILUIMHBI HE0OXOAUMBI CJIeYyIONIUe 3HAHUS YMEHHUsI U
HABBIKH, (hpopMUpYyeMBble MPeIIeCTBYIOMUMHU Y4eOHbIMH IUCHUILUINHAMU:

— MareMaTthka  (OCHOBHBIE TIOHSATHS W METOAbl ~ MATEMaTHYECKOTO  aHallu3a,
TuGGEepeHIIMaTbHOTO W WHTETPAIBHOTO — UCUUCIHCHHS, Tu(d(epeHIMATbHBIX  YpaBHEHUH,
MaTeMaTHYeCKOW CTaTUCTUKH, MAaTEMAaTHYECKHUX METOJIOB PelIeHHs MpodeCCHOHATBHBIX 3a/1a4).

— (¢u3nuka (OCHOBHBIC 3aKOHBI U MOJICIIH MEXAaHWKH, KOJIeOAaHUN W BOJIH, DJICKTPUYSCTBA H
MarHeTu3Ma, KBaHTOBOH (DM3MKH, CTATUCTUICCKON (DM3UKH U TEPMOJIUHAMHKH ).

— HeOopraHuyeckass XuMusi (OCHOBBI CTPOCHHUS AaTOMOB W MOJIEKYJ, TEOPUU XUMHUECKOU
CBSI3U B COCAMHEHUSIX PA3JIMYHBIX TUIIOB, CTPOCHHE BEIIECTBA B KOHJACHCUPOBAHHOM COCTOSIHUH,
OCHOBBI METOJIOB OMHCAHUS XMUMHUYECKHMX PaBHOBECHUU B PacTBOpax SJIEKTPOJIUTOB, THUIPOIU3A
coJie, XMMUYECKHE CBOMCTBA 3JIEMEHTOB pa3zIMUHBIX rpynn [lepuoauyeckoil CUCTEMbl M UX
COCIMHEHHM, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, CTPOCHHE U CBOMCTBA KOMIUIEKCHBIX
COCTMHCHU).

— opraHuyeckas XxuMmus (IPUHIOUNB KIaCCH(PUKAIMM HOMEHKIIATYpy OPTaHHYECKUX
COCIMHCHHM, CTPOCHUU  OPraHWYECKUX  COCAMHCHHWH, KIACCH(UKAIIMI0  OPraHHUYECKHUX
COCIMHEHH, CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX COCTUHEHUN).

— (msuyeckas xuMus (Havajsa TEPMOJAMHAMUKH M OCHOBHBIE YpPaBHCHHS XHMHYECKOM
TEPMOJIUHAMHKHU, METOJIbI TEPMOAMHAMUYECKOTO ONMMCAHMS XUMHUUYECKUX U (ha30BBIX PABHOBECHIA
B MHOTOKOMIIOHEHTHBIX  CHUCTEMaxX, TEpPMOJAMHAMHKA  PACTBOPOB  DJICKTPOJIMTOB U
INEKTPOXUMUYCCKUX CHUCTEM, YpaBHCHHS (DOPMATLHOW KMHETUKH M TEOPUU KUHETHKHU CIIOKHBIX,
LIETTHBIX, TETEPOTEHHBIX U (DOTOXUMHUCCKUX PEAKIIHH ).

— wuHpopMaTHKa (TEXHUYECKHE M MPOTPAMMHBIC CPEICTBA peau3alii WHPOPMAIMOHHBIX
TEXHOJIOTHI, OCHOBBI PabOThI B JIOKAJIBHBIX U TJI00ATBHBIX CETSX, TUIIOBBIC YMCICHHBIC METOIbI
pelIeHus MaTeMaTUYECKUX 3a/1a4 U aJITOPUTMBI UX peaTu3allii).

3HaHUSA: OCHOBHBIX TEOPETUYECKHUX MOJOKCHUH U MPUHITUTIOB (PU3NUECKON, HEOPTaHMIECKOM
U OPTraHUYECKOW XUMUHU.

YMeHHs: 0CBaMBaTh CAMOCTOSITEILHO HOBBIE pa3zielibl (PyHIaMEHTAIbHBIX HAYK, MCTIOIB3YS
JOCTUTHYTBI YPOBEHb 3HAaHWH; pPACCUUTHIBATHL JHepreTrueckue d(PGEKTBl U CKOPOCTH



XUMHUYCCKUX TIPOLECCCOB,

OMPCACIIATE JJICKTPOXUMUYCCKUC,

PEOTOTHYECKHIE XapaKTEPUCTHKH PA3IMIHBIX CUCTEM.

HaBpiku: TeXHUKH 0€30MaCHOCTH IMPH BBINOJHEHUH pabOT B J1a0OpaToOpuu, PETUCTpalUU U
00paboOTKH pPE3yJbTaTOB JKCIEPHUMEHTOB, METOJaMU OTOOpa MaTephayia il TEOPETUYECKHX
3aHATHH 1 1ab0paTOpHBIX padoT.

MOJICKYJISIDPHO-KUHCTUYCCKUC U

2.3. Mocaenywommue y4eOHbIe JMCHHUILIMHBI M NMPAKTHKH, 1Js1 KOTOPbIX HE00X0IMMbI
3HAHUS, YMEHHMS U HABBIKHU, (POpMHUpYyeMble JaHHOH YUeOHOI JTMCIUIIIHHOM:
- «CopOLMOHHBIE IPOIIECCHI B TEXHOJOTHSIX MEepepadOTKH YIIIEBOIOPOTHOTO CHIPhSI»;
- «IIpenaumioMHast IpaKTHUKAY.

3. NJIAHUPYEMBIE PE3VYJIbTATblI OBYYEHUA MO ONCUUNJINHE

[Tporiecc OCBOGHHWS MUCIUILUIMHBI HampaBlieH Ha (OPMHUPOBAHHE SJIEMEHTOB CIIEAYIONIUX
komnereHuuii B cootBerctBUU ¢ PI'OC BO u OIIOII BO no panHoMy HampaBJE€HUIO

MOJTOTOBKU:

0) OIIK-1- . CrocobeH aHaau3UpOBaTh, MHTEPIPETUPOBATH U 0000IIATH PE3yIbTATHI
IKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETUICCKIX PAOOT XUMUYECKOW HATIPABIICHHOCTH.

Tabauua 1. lekoMno3uuus pe3yjabTaTOB 00y4YeHUs

KO)I 1 HAMMCHOBAHUC

[Iranupyemsble pe3ysabTaThl 00YUYEHHS 110 AUCIMILIMHE (MOJIYJIIO)

Kon WHJIAKaTopa
KOMITETCHIINH JOCTHKCHHUS 3Hatb (1) YmMmerts (2) Bnagets (3)
KOMIICTCHIIUHU

OIIK-1 OIIK-1.1 Teoperndeckue WuTepnperupoats | Brmagets:
CucreMaTu3upyeT U | OCHOBBI pe3ynbTaThl CIOCOOHOCTBIO
aHAIU3UPYET CUCTEMAaTH3allul ¥ | COOCTBEHHBIX (hopMyITHUpOBaTH
pe3yabTaThl aHanm3a oOpabOTKH | SKCTIEPUMEHTOB W | 3aKITFOYCHIS u
XUMHUYICCKUX pe3yIbTaTOB pacdeTHo- BBIBOJIBI 1o
SKCIIEPUMEHTOB, XUMUYECKUX TEOPETUUYECKUX pe3ynbTaTam
HaOIIOICHUH, JKCIIEPUMEHTOB, pabor; aHanmm3a
U3MEpEeHHH, a TaKKe | HaOMOACHUH, JINTEPATypPHBIX
pe3yabTaThl U3MEpPEHU; JTaHHBIX,
pacdeToB  CBOWCTB CcOOCTBEHHBIX
BEIIECTB u IKCIIEPUMEHTATEHBIX
MaTepHAIOB; OCHOBBI [IpumensaTey 3HaHUS | U pacyeTHo-
OIIK-1.2 KOJUJIOUIHOH u3 00JacTH | TEOPETUYESCKUX
IIpennaraet XUMUHU: KOJUTOUAHOW XUMHUH | paboT.
WHTEPIPETAINIO MTOBEPXHOCTHBIC pu WHTEpHpeTaruu | Brageet
pe3yIbTaTOB SIBJICHUSI, MOJIYYCHHBIX TEOPETHUECKUMU
COOCTBEHHBIX oOpa3oBaHue U | pe3yNbTaToB OCHOBaMH
SKCIIEPUMEHTOB U | YCTOWYUBOCTH COOCTBEHHBIX Pa3ITUIHBIX
pacyeTHo- JIACTIEPCHBIX JKCIIEPUMEHTOB U | o0jacTell XMMHU U
TEOPETHIECKUX CUCTEM, MEXaHU3MBI | pacueTHO- HaBBIKAMH 170
pabot C | M 3aKOHOMEPHOCTH | TEOPETHUYECKUX WCTIONIb30BAHUS TIPH
HCITOJIb30BaHUEM MPOLIECCOB, paboT pelIeHNH y4eOHBIX U
TEOPETUUCCKUX MPOTEKAIOIINX B Hay4HBIX 337a4
OCHOB ITHX CHUCTEMaX.
TPaIUIIMOHHBIX U
HOBBIX pasnesnon
XUMHH

4. CTPYKTYPA U COAEP)KAHUE JUCIUITJIMHBI




O6111a51 TPYAOCMKOCTb AUCHUILUIMHBI B COOTBETCTBUHU C y‘Ie6HLIM IUIAHOM COCTaBJISET S5

3aueTHbIX enuHull (180 yacoB).

Tpy0eMKOCTb OTAETBHBIX BUIOB yu4e€OHOH pabOThl CTYy/IEHTOB OYHOH (hopMbI 00yUeHUS

npuBeeHa B Tabnwe 2.1.

Tabauna 2.1. TpyroeMKOCTb 0T/ie/IbHBIX BUAOB YUeOH0il padoThl 1o ¢gopmMam o0yueHHs

Bun yueGHO# 1 BHeyueOHOM paboThI JUIsL OYHOM
dbopmbl 00yUeHUS

O0BEM AUCHUILIMHLI B 3aUE€THBIX €IUHUIIAX 5
O0BEM QUCHUIUIMHBI B aKaJEMAYECKUX dacax 180
KonTakTHas pabota 00yJaromuxcs ¢ mpernogaBaTesieM (BCEro), B TOM YUCIIe 61
(gac.):
- 3aHATHS JICKIIMOHHOTO TUIIA, B TOM YHUCJIC: 20

- IpaKTUYecKas MOJAr0TOBKA (eCIIH MPEAyCMOTPEHA) -
- 3aHATHUS CEMUHAPCKOTO THNA (CEMHHAPHI, MPAKTHYECKHUE, TaO0OpaTOPHEIEL), 40
B TOM YHUCIJIE:

- IpaKTU4ecKas MOAr0TOBKa (€CIH MPeayCMOTpEHa) -
- KOHCYJNbTaIus (TpeadK3aMeHaIMOHHAs ) 1
- IPOMEKYTOYHAsI ATTECTALMSI 110 AUCHHUIUINHE
CamocrosTenbHas padoTta oOydaronmxcs (4ac.) 119
dopma MpOMEKyTOUHON aTTecTalluu 00ydarolerocs (3a4er/sK3amMeH), sk3amen - 10
cemectp (bI) CEMECT]

CopepxaHue IUCIUIUIMHBI, CTPYKTYPHUPOBAaHHOE IO TeMaM (paslenaMm) ¢ yKa3aHHeM
OTBEJICHHOTO HAa HHX KOJIHMYECTBA AaKaJ[EMHUECKUX YacOB W BHUIOB YYEOHBIX 3aHITUH W
CaMOCTOSITEIILHOW pabOThI, T KaXKA0K (hOPMBI O0YUYCSHHSI PEACTaBICHO B TadymIe 2.2.

Tadauua 2.2. CTpyKTYypa U coaepkaHue JUCUMILUITUHBI (MO1YJIs1)
0J151 OYHOU hopMbl 00YUeHUA

KonTakTHas pabora, yac. 2 ®dopma TeKyIero
JI 113 JIP S KOHTPOJIS
o]
Paznen, Tema TUCHMITIMHEL KP CP, ) ycreBaeMocTH, popma
(Moty1st) B I1 B B / qac. 2 TIPOMEKY TOUHOM
J | tu. T4, | JIP | T.u. e
o 3 I I KI1 = aTTeCcTalluu
[no cemecmpam]
Cemecrp 5.
OrtueT 110
Tema 1. [ToBepXHOCTHBIE 4 7 17 )3 nabopaTopHOU
SIBIIEHUS U a7COPOITUs pabote. Pemenne
3aad4.
Tema 2. JIBoliHOM .
A . . 2 3 10 15 YcrHblid onpoc
SICKTPUUCCKHUM CIIOM
Tema 3. Kommougao-
HCIEPCHBIE CUCTEMBI U HX Oryer no
A P 3 6 12 21 nabopaTtopHoOn
(U3UKO-XUMHUUECKHE
o pabote. Tect
CBOMCTBA.
Tema 4.
DJIEeKTPOKUHETHYECKIE Oryer no
KIp 2 6 16 24 nabopaTopHOU
CBOMCTBA AUCTIEPCHBIX
pabote. Tect
CHCTEM
Tema 5. YcTOWYHNBOCTD OrtueT 110
KOJUTOHTHO- M CTIEPCHBIX 3 6 16 75 nmabopaTopHOH
CHCTEM pabote. Pemenne
3a7a4




KonTakTHas padora, yac. M dopmMa TEKyIIEro
it 3 TP S KOHTPOJIST
Paznen, Tema AUCITUTUTHHBI KP CP, 5 ycreBaeMoctH, hopMa
(mozyusn) 1 Bolm| B i / Jac. g MPOMEKYTOUHOM
TH. | 5 | T JP | T.u KII e ATTeCTAIIH
11 11 11 = Lo
Tema 6. Ortyet no
MuxkporeTeporeHHbIE 2 4 16 22 nmabopaTopHOH
CHCTEMBI pabote. Pedepar.
Tewma 7. Konnouano- Ortyet no
XUMUYECKHUE CBOMCTBA 2 4 16 22 nabopaTopHOU
BMB pabore.
Tema 8. Peonoruueckue Orer no N
CBOMCTBA AUCIIEPCHBIX 2 4 16 22 J'Ia60paTOpHOI/IV
cHCTOM pabote. YCTHBI
orpoc
KoncyabpTanun 1
Kounrtpous
NPOMEKYTOYHOIM IK3aMeH
aTTecTalluU
HNUTOTI'O 3a cemecTp: 20 40 119 | 179
Hroro 3a Bech nepuoj 20 40 119 | 180

Ipumeuanue: J1 — nexuust; 113 — npakrtudeckoe 3aHsrue, cemunap; JIP — maboparopnas pabora; IIT —
npakTuyeckas noaroroska; KP / KIT — kypcoast pabota / kypcoBoii nmpoekt; CP — camocTosiTensHast paboTa

Tabiuua 3. MaTpuua cooTHeceHUsI pPa3esioB, TeM Y4eOHOH TMCHUILVIMHBI U (POPMHPYeEMbIX
KOMIIETCH It

Koi-Bo Kon Obmee
Pazzessl, TeMa IUCIUILTHHBI KOMIICTCHITA KOJIMYECTBO
JacoB o
OIIK-1 KOMIIETCHIIH I
Tewma 1. [ToBepXHOCTHBIE SBIECHUS U aICOPOLINS 28 + 1
Tema 2. JIBOWHOM DIIEKTPUYECKUHA CIION 15 + 1
Tema 3. KomtonaHo-aucTIepCHBIE CHCTEMBI B KX 71 N 1
(U3NKO-XUMHUYECKIE CBOKCTBA.
Tema 4. DNeKTPOKMHETUYECKUE CBOMCTBA JUCIEPCHBIX 24 + 1
CUCTEM
Tema 5. VYcroMuMBOCTH — KOJUIOMJHO-IUCIEPCHBIX 25 n |
CHUCTEM
Tema 6. MUKpOTe€TepOreHHbIE CUCTEMBI 22 + 1
Tema 7. Kommtongno-xumMuaeckue csorictea BMB 22 + 1
Tewma 8. Peonornyeckme cBOMCTBa TUCTIEPCHBIX CHCTEM 22 + 1
HToro 179 + 1

Kpatkoe conep:kanue JTUCHUATNIIHHBI

Tema 1. IloBepxHoCTHbIe siBJIeHHsI M ajacopOuusi. [IpeameT KOUIOMOHOM XUMUU.
Wcropusi pa3BuTHs KOJUIOMAHOM XUMHH, pOJIb OTEUYECTBEHHBIX M 3apyOEKHBIX YUEHBIX.
TepMoanHaMUKa MOBEPXHOCTHBIX SABJICHUU. OCHOBBI TEPMOJMHAMHUKHA MOBEPXHOCTHOTO CIIOS.
OcCHOBHBIE OTJIMYHSI CBOHCTB IOBEPXHOCTHOTO CJIOS OT CBOWCTB 00BeMHBIX (a3. [Ipupona
B3aMMOJICHCTBYIOMUX (Da3 W MOBEpXHOCTHOE HaTsKeHue. [loBepXHOCTHOE HaATSKEHHE — Mepa
sHeprun ['mbb6ca wmexdpaznoit mnoBepxHOocTH. [loBepXHOCTHOE HATSDKEHHE W aACOpPOIHAL.
Omnpenenenue aacopOuuu. YpaBHEHHE COCTOSHHS T1pu anacopouuu. DyHaameHTaabHOe
azcopOMoHHOe ypaBHeHHE [MOOca (CBSI3b TMOBEPXHOCTHOTO HATSKCHUS C XUMHUYECKUM



noteHuanoM). ['mé6conckas (u30pITouHast) aacopOims. YacTHOe BhIpakeHHe ypaBHeHus [ n60ca.
[ToBepxHOCTHAsT aKTUBHOCTh BelIECTB. [lOBEpXHOCTHO-aKTHBHBIE, MOBEPXHOCTHO-UHAKTUBHBIC
BEIIECTBA HA Pa3HBIX MEX(a3HBIX TPaHULIAX.

Anresusi, cMauyuMBaHUE W pacTeKaHMe >XuAkocTed. Anresust u korezus. [Ipupoma cun
B3aUMOJEICTBUS MpHU aare3uu. AJIre3MOHHOE COEAMHEHHE M €r0 XapaKTEpUCTHKU. XapakTep H
YCIIOBHSI pa3pyLICHUs] aAre3MOHHOro coenanHeHns. CMadrBaHue W KpaeBoW yroia. 3akoH HOHra.
CBs3b paboThl aare3uu ¢ KpaeBbIM yriaoM (ypaBHenue Jlrompe-lOnra). Jlmodunbuble u
anodoOHbIe MOBEPXHOCTH. Mexk(a3zHoe HaTSKEHHE Ha TPaHHIe MEXAY B3aUMHO-HACBHIIIEHHBIMH
KHUJIKOCTAMU U TpaBwio AHTOHOBa. Knaccudukanuss mexaHusmMoB azacopOuuu (¢pusnueckas
azcopOmusi, xemocopOumsi u HOHOOOMEHHast anxcopbumsi). [lpupoma agCcOpPOIMOHHBIX CHIL
OcobeHHocTH cocTaBisONMX Ccuil Ban-nep-Baanbca (OpHeHTalMOHHBIX, WHIYKIMOHHBIX U
JUCIIEPCUOHHBIX) MpHU aacopOIMH. YpaBHEHHUE ISl MOTEHUUAIbHOM SHEPIrUU B3aUMOJEHUCTBUS
aToma (MOJIEKYJIbl) C TOBEPXHOCTHIO Tella MPH aCOPOIUH.

AncopOuust ra30B U MapoB Ha OJHOPOJHOM MOBEPXHOCTU. YpaBHEHUE MOHOMOJIEKYJISPHON
ancopbuun Jlenrmiopa u ero ananu3. OmpeneneHue KOHCTAHT YpaBHEHHs. YpaBHEHHE
Opeitaanuxa. M3orepma ancopOrmu. XapaKTepuCTHKA yYacTKOB H30TEPMBI. AACOpOIMsS Ha
TpaHMlle pa3lieNna KHUIKOCTb-Ta3 U IKUIKOCTh-KUAKOCTh. YpaBHeHue ancopOuun ['ubbca.
CtpoeHue ancopOIMOHHBIX CJIOCB: OPHEHTAIMS MOJICKYJ. AcopOumsi Ha TpaHWIE paszelia
TBEpJOE TeJ0-Ta3 M TBEPJOE TEIO-KUIKOCTh. M3MepeHue BeNUYMHBI aJcopOLMU Ha 3TUX
rpaHuax pasjena. YpaBHeHue ajacopOuuu JIeHrMiopa, BbIBOJI U aHAIU3.

Tema 2.  /IBoiiHoW JJIEKTPUYECKUI CJIOM. AncopOuust  3JMEKTPOJIMTOB.
TepMmoauHaMUuecKre OCHOBBI BO3HHUKHOBEHHsI JBOWHOTO dnektpudeckoro cios  (ADC).
O6pazoBanue /I9C Ha nHOHHBIX KpucTayuiax u okcuaax. IIOU u ITU. IlpaBuno [lanera-PasHca.
HNonHbIii 00MEH: HOHHUTHI, 3aKOHOMEPHOCTH HOHHOTO oOmena. Teopum ctpoenus JIOC:
I'enpmronsna, ['yn-UYenmena, I'yu-Iltepna-I'pama. Ilotenumaner JI9C. @akropsl, BIUsAOIUE HA
C-TIOTEHIMAN: TeMIlepaTypa, KOHIIEHTpAIWs, MPUPOIa W 3apsi HMOHOB dyekTpoiuta. CTpoeHHe
MULEIJIBI 30J151.

Tema 3. KosutomaHo-aucnepcHble CHCTEMbI W HX (PU3MKO-XMMHYECKHEe CBOMCTBA.
HucnepcHocts. JlucnepcHas ¢daza u nucnepcuoHHas cpena. Kraccudukanmu aucnepcHbIX
CUCTEM: N0 JUCIEPCHOCTH, MO arperaTHOMy COCTOSIHUIO (a3, MO CTPYKType, Mo MexdazHOMY
B3aUMOJICHCTBHIO, 110 (ha30BOi paznuuuMocTu. OCHOBHBIE OOIINE CBOMCTBA JTUCTIEPCHBIX CUCTEM:
MOJIEKYJISIpHO-KUHEeTHYeckue, ud¢ys3us, OCMOTHYECKOE [aBJCHHE, CEIUMEHTAlMOHHOE
paBHOBecHe, OITHUYECKHE CBOiicTBa — oOmme 3akoHOMepHocTU. [lomyueHne M OYMCTKa
mucnepcHelx cucreM. [lonmydyeHue wmeTtogamMu JUCTIEPIUpPOBaHMs, KOHACHCALUHU, (PU3HKO-
XMMHUYECKOTO JAUCTIEPrHUpOBaHus (TMENTH3aK). MeToIbl OUUCTKH JTUCIEPCHBIX CHUCTEM: IHAJIH3,
ANEKTPOIUATIH3.

Tema 4. DJIeKTPOKMHETHYECKHE CBOMCTBA AMCIEPCHBIX CHCTEM. DJIEKTPOKUHETUUECKUE
SBJICHUS. OJIEKTPOKMHETHMUYECKUH TMOTEHUMAl W BJIMSHHE HAa HEro pas3Iu4HbIX (HaKTOPOB.
ONEKTPOKMHETUYECKUE CBOMCTBA TUCIIEPCHBIX CUCTEM, OIBITHI Pelica M MpUYMHBI BOSHUKHOBEHUS
JJeKTpOKMHETHUeCKUX siBIeHui. [IpsiMple u oOpaTHblE 3JIEKTPOKMHETHYECKUE SIBIICHMUS,
AJIEKTPOKUHETHYECKUI  MOTeHUual. Jnekrpodopes, ayekTpodopeTuyeckas MOABHKHOCTb,
ypaBHeHue ['enbMrosbia-CMOITyXOBCKOTO, METO/ABI  ONpEAENeHUs  3JIeKTpodopeTHyecKoit
MOJBMKHOCTH, MPAKTUYECKOE NPUMEHEHHE HdieKkTpodopesa. DIEKTPOOCMOC, ypaBHEHHE
I'enpmronbiia-CMOTYXOBCKOTO ISl pacyeTa JIEKTPOKHHETHUECKOTo ToTeHnuana, D(pQekTor, He
YUUTBIBaEMbIE ATUM ypaBHEHHEM (IIOBEPXHOCTHAs MPOBOJUMOCTb, 3JIEKTpodopeTHueckoe
TOPMOYXKEHHUE, perakcannoHHbIi dhdekT). [IpakTnueckoe MCMOIB30BaHHUE AIEKTPOKMHETHIECKUX
SIBJIEHUU.

Tema 5. YcTOHYHBOCTH KOJJIOWAHO-AUCIHEPCHBIX CHCTEM. YCTOMYMBOCTH KOJUIOMJIHO-
JHCTIepCHBIX cucTeM. CelMMEHTallMOHHas YCTOMUMBOCTD U €€ HapylleHue, (pakTophl, BIUSIONINE
Ha CEJIMMEHTAIMOHHYIO yCTOMYMBOCTh. ATperatMBHas yCTOWYMBOCTh — TEPMOJMHAMUYECKHE U
KUHeTHYecKkue QakTtopbl. Hapylienue arperaTuBHOW yCTOMUMBOCTH M (PAKTOpbI, Ha Hee
piusitoe. Teopun ycroitunBocty u koaryssiiuu 3oieil. Teopus JJIDO (Hepsruna-Jlannay-



®epres-OBepoeka). OcHoBHble mnosokeHust teopun JJIDPO. Koarynauus B THEpBUYHOM U
BTOPUYHOM MUHHAMYMaXx. DIIEKTPOIUTHAS KOaryJisilus; HEWTpaIN3alMOHHAas u
KOHLEHTpalMoHHas koaryyusauuu. Ilopor koarymsmuu. Ilemtusanmst koarynstoB. Bimsnue Ha
MOPOT KOAryJsiiuu 3apsga uoHoB snektposmta. [IpaBumo lynemne-Iapnu (3akon [epsruna).
Koarymsmust cMmecsiMu  31eKTpoiauToB. CTpyKTypHO-MexaHW4yeckuil Oapwep 1o PeGunuepy.
dopMHUpOBaHUE CBSA3HO-AMCIEPCHBIX CTPYKTyp. Peomormdeckue mnapaMeTpbl Mex(aszHbIX
a/ICOpPOLIMOHHBIX CJIOEB (MOAYJb YIPYTOCTH M BA3KOCTH). JInoduiauzanus moBepXHOCTH YaCTHUIL
nucniepcHo (a3el  (YMEHBIIEHHE CIIOKHOM KOHCTaHThl ['amakepa). Mopenu arperamuu B
JMCTIEPCHBIX CHCTEMax, arperatbl Kak (QpakrtaibHble cucTeMbl. OCOOEHHOCTH JUCHEPCHBIX
cucteM, crabminsupoBanHbix BMC u IIAB. Kuneruka xoarynsuuu: ObIcTpass W MeJUIEHHas
koarysus. Kunetnka koarymsauuu 1no CMOIIyXOBCKOMY. YpaBHEHHE CKOPOCTH KOaryJsiluH,
KOHCTAaHTa CKOPOCTH W BpPEMs NOJIOBUHHOM KOATyJISIMHM. 3aBUCUMOCTBh YHMCJIA YaCTHI[ Pa3HOTO
Mopsiika OT BpEMEHHU. ArperaTuBHasi yCTOWYMBOCTD TMO(OOHBIX cucTeM. DaKTopbl yCTOHYUBOCTH
mno¢oOnbIx cucteM. Koarymsmmst ruapodoOHBIX 3051€# Mo 1eCTBUEM dJIEKTPOIMTOB. Briusaue
3apsga  HMOHOB  anekTposinta,  npaBwio  Ulynene-I'apau.  KoHueHTpauuoHHas — u
HeHTpanu3aluoHHas Koaryisinus. CBepXdKBUBaJEHTHas aaAcopOLus, HENpaBWIbHbBIE PSIbL.
JInotpomnnsle psaabl. KosouaHas 3amura U ceHcuOunuzanus. Vcrnonp3oBaHue YCTOMYUBOCTU U
KOAaryJiIilIMM JTACIIEPCHBIX CHCTEM B TEXHOJIOTMYECKHX IpoIeccax IOIYYEHUsl JIEKapCTBEHHBIX
IIpenapaToB Ha UX OCHOBE M 3aILUTE OKPYKAIOLIEH CPEIbI.

Tema 6. MukporereporeHHbie CHCTeMbI. OMyJIbCUU. MeTonbl  MOJNy4YEeHHS,
Kjaccu(uKauy 1o mpupoje ¢a3z M KOHLEHTpAlUH. MeTOoAbl OINpeNeIeHUs] THIa SMYJIbCHH.
YcTolunBoCTh 3MyJbcHil. Posib ¥ mpUHLIKIT 1€HCTBUS SMYJIbraTOPOB B CTAOMIN3ALIUU SMYJIbCUH.
Tumnel smynbraropoB. OCHOBHBIE HPUHIMIIBI MOA00pa 3MYJIbraTOpoB. TeopHH YCTOHYHMBOCTH
Pa3IMYHBIX TUIOB SMYJbcHil. Pazpymenue smynbscuil. Jleamynbratopsl. [lensl, ux ctabunmzanus
u paspyueHue. ToHkHe MIeHKH (cepble, yepHble). [IoBepXHOCTHOE HATSHKEHHUE TOHKUX IUICHOK.
Opdextsr ['mb6ca u Mapanronu-I'udboca. Asposzonu: IbIMBI, NbUIH, TyMmaHbl. [lomydenue,
CBOWCTBAa M CNOCOOBI paspymieHuss aspososiell. Ilopomiku, uX TeKydecTb, CKIOHHOCTh K
Koaryssiuy. OU3NKo-XUMHUYECKHE OCHOBBI IepepabOTKH MOPOIIKOB.

OObmas xapakrepuctuka u kiaccugukamus ITAB. CpoiictBa BomubIx pactBopoB I[TAB.
MunennoobpazoBanue. BriusHue AIUHBI  YTIEBOJOPOAHOIO pajavKala Ha KPUTHUECKYIO
koHleHTpanuio accormammu u KKM. Touka Kpadra. Onenka audunbHbix cBoicTB I[TAB.
I'unpodunsro-munoduneueii 6ananc (I'JIb), runpodunsHo-0€0dUIbHOE COOTHOIIEHHE U HUX
ompeneneHus. [uapodoOHbIe B3aUMOJEHCTBUS B BOAHBIX pacTtBopax I[IAB. W3menenue
CTPYKTYphl BOJBI MPU MHIEUI000pa30BaHUM. DHTPOMUIHAS NpUpPOAa MHULEI000pa3oBaHUs B
BO/HOM cpezne. DakTophl, BIMAIONINE HAa KPUTHUECKYIO KOHIICHTPALMIO MHIEII0O00pa30BaHUs
(KKM). Metonst ompenenenus KKM. OOpa3zoBanue MHIEII B HEBOJHON cpeae (0OpaTHBIX
munemn). [Ipupona cuit npu Munem10o00pa3oBaHUM B YITIEBOJOPOIHON cpene. TepMoauHaMuka
Munemooopasopanrsa. Kpasuxumudeckuit u rnceBaodasHblii Moaxo/sl. J[Ba ypoBHS accOlUaIIH.
Comobunuzanust. Mukposmynbcud. OcCHOBHbIE (DaKTOPBI MOIOILEro JeHCTBUS B BOJHOM U
HeBoaHoi cpene. Cmecu UITAB u HITAB. buopasnaraemocts u TokcnaHocth [TAB.

Tema 7. KosutonmaHo-xumuueckune coiictBa BMB. BricokomoseKyisipHble BEIIECTBA
(BMB). Knaccuduxammuu. OcHoOBbl Teopun 3nactuaHocTH BMB. ®azoBeie cocrosiausi BMB,
TepMOMexaHudeckast KpuBas. B3aumoneiicteue BMB ¢ pactBoputensimu, HaOyxaHue, KHHETHKA
HaOyxaHMsI, TepMOJMHAMUKa Mpolecca HaOyxaHus. M3oanekrpuueckas TOYka MOIMaMQOIUTOB
(U2T), meronsl ee onpexnenenus. PactBopsl BMB. BricanuBanue, xoaneppanusi, (GpakTopbl, Ha
Hux Biusiomme. OcMoTHueckoe JnaBiieHWe B pactBopax BMB, memOpanHoe paBHOBecHe
(paBHOBecue JlonHana). da3oBble AMarpaMMbl PAacTBOPOB MOJUMEPOB. TepMoaMHAMUYECKUN
KpUTEpUl JeNieHUus pacTBOPOB Ha pa30aBlIeHHblE W KOHIIEHTPUpPOBaHHBbIE. TepMoanHaAMUKa
HaOyXaHUsT M pacTBOPEHHUS TNOJIMMEPOB. MEXMOJEKYIsIpHbIE U  BHYTPUMOJEKYJSPHBIC
B3aMMOJICICTBUSL B pacTBOpax mojumepoB. CBoiicTBa pa30aBIEHHBIX PACTBOPOB IOJIHMEPOB.
PacTBOpBI NOAMAIEKTPOIUTOB. beaKkoBbIE CUCTEMBI, KOMILIEKCHI MOIUAIEKTPOIUTOB U ITAB.



Tema 8. Peosiornyeckue cpoiictBa gucnepcHbIx cucreM. Peonorust pactsopoB BMB un
KOJUIOWJTHO-IUCTIEPCHBIX ~ CUCTeM. Peonormyeckne  CBOMCTBA  YUCTBIX  JKHJIKOCTEH U
HECTPYKTYpPHUPOBAHHBIX KOJUIOMAHBIX cucTeM. 3akoH HproToHa n ypaBHenue Ilyaseitna. BsskocTs,
METOJIbl €€ ONpEACICHUS. YpaBHEHHE ODWHINTEHHA Ui pacyera BA3KOCTH. HEHbIOTOHOBCKHE
XKUAKOCTH. AHOManus BsA3KocTu. CTpyKTypHas M IJIacTUYECKas BSI3KOCTb. Y paBHEHME buHrama.
CrtpykrypooOpa3zoBaHiue B JUCHEpPCHBIX cHucTeMax. DOpMUpOBaHUE CTPYKTYp B pa3iIMYHBIX
JHMCIIEPCHBIX ~ CHUCTeMax (HAHOCHUCTEMax) KaK 4YacTHBIM ciay4aid koarymsuuu. Teopus
CTpyKTypooOpa3oBanus. Peosornueckuif  MeTOJ  HCCIEAOBAaHUS  JUCIEPCHBIX  CHCTEM.
Knaccugukaius 1ucnepcHbIX CUCTEM 0 CTPYKTYPHO-MEXaHMYECKUM CBOMCTBaM. HbI0TOHOBCKHE
Y HEHBIOTOHOBCKHE XUAKOCTH. MeTOoabl U3MEPEHUS BA3ZKOCTH. BA3KOCTh XKUAKUX arperaTUBHO
YCTOMYMBBIX AUCIIEPCHBIX CUCTEM. Y paBHeHue OWHIITeWHa. YpaBHenus llltaynunrepa, Mapka-
Kyna-XayBuaka wu XarrmHca sl pacTBOPOB IOJHMMEpPOB. Peosormueckue  cBOMCTBa
CTPYKTYPUPOBAHHBIX KUIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM. THIHNYHbIC KPUBbIE TCUCHHS.

5. METOAUYECKHUE YKA3AHUA 110 ITPEITIOJABAHUIO
N OCBOEHUIO JUCIIMIIJIMHBI (MOAYJISA)

5.1. Ykasanusi Qs npenojaBaresieid 10 OPraHM3alu¥ W TNPOBEJCHHMIO Y4YeOHBIX
3aHATHH 1O JUCIHUIIJINHE

[IpenogaBaTens AOMKEH aKTUBHO HETOCPEICTBEHHO y4acTBOBaTh B YYEOHOM Ipoliecce U
NPOBOJUTH TOATOTOBKY K HeMy. Heo0X0oAMMOCTh NOCTOSHHOW MOJrOTOBKM K JICKIUSM,
CEMHUHAPCKUM M MPAKTUYECKUM 3aHSITUAM OOYCIIOBJIEHA MOTPEOHOCTHIO OTpa)kaThb COBPEMEHHbBIE
MOJIXO/1bI, B3MJIABI, JaHHbBIE IO TeMaM U pasfenaM. [IpoBos moAroToBKy K yueOHOMY Mpoleccy
HEoOXO0UMO H3y4yaThb COBPEMEHHbBIE METOJMYECKHE PEKOMEHJAlUU, pe3yibTaThl HAYYHBIX
UCCIIeIOBAaHH, HOBBIC TEXHOJNOTUU U T.1. [IpHu peanuzanuu pa3iuyHbIX BUJIOB y4eOHOH pabOTHI
MpenojaBaTesb TOJKEH UCIOIb30BaTh 00pa3oBaTeNbHbIE TEXHOJIOTHUU: CO3/JaHNe UHTEPAKTHBHBIX
Ipe3eHTaluii, o0yyaromuye KOMITBIOTEPHBIE IPOrpaMMbl, TEXHOJIOTUM PA3BUTHUS MBIIIJICHUS
(> dexTuBHas nekuus, TaOIULBI, paboTa B rpymnmnax u T.1.)

B Xxome moAroToBKM JEKIMM NpenojaBareib JODKEH pa3padaThiBaTh IUIAH JIEKIMH, B
KOTOPOM JIOJKEH OIPEAETUTh T€ OCHOBHBIE MaTepHalibl, KOTOPbIE CIYIIATENIH JODKHBI IOHATh U
3anucatb. CojiepKaHue JIEKIUU JOJDKHO ObITh OPraHM30BaHHBIM U YETKHM, YTO JICJIAET YCBOCHHE
MaTtepuana JocTynHbIM. ColepikaHue JIeKIHWU JO0JDKHO OTBEYaTh CIEAYIOIMM TpeOOBAHUSAM:
U3JI0)KEHUE MaTepuaia OT MPOCTOTO K CIOXKHOMY; OT M3BECTHOTO K HEM3BECTHOMY; JIOTHYHOCTbD,
YeTKOCTh W SICHOCTh B M3JIOKEHUHM MaTepuana; BO3MOXHOCTh MPOOJIEMHOTO H3JI0KEHUS;
JUCKYCCHH M AMAJIOra B KOHIIE JIEKIUH C LIETIbI0 AKTUBU3ALUU JEATEIILHOCTH CIIyIIaTeNe; onopa
CMBICJIOBOM YacTH JIEKIIMM Ha MOAJMHHBIE (DAKTHI, COOBITHS, SBJICHUS, CTATUCTUYECKUE JaHHBIE;
TECHasi CBSI3b TEOPETUUECKUX IOJOXKEHUH W BBIBOJOB C MNPAKTHUKOW M TNpodhecCHOHATbHOU
JeSTeNIbHOCThIO. B X0/1e JIEKIIMOHHOTO 3aHATHS NPENoAaBaTelb JOJKEH YETKO O3BYYUTh TEMY,
NPEJCTaBUTh TJIaH, KPATKO U3JI0KHTH 11eJb, ydeOHbIE BONPOCHL. PackpbiBast cojiep:kaHue yueOHbIX
BOIIPOCOB, AaKIEHTHPOBaTh BHUMAHUE HA OCHOBHBIX KaTE€ropuUsX, SBJICHHUAX U Ipoleccax,
0c0o0eHHOCTX UX nporekanus. ClieayeT TakKe pacKpbIBaTh CYIIIHOCTb U COJIEPYKaHUE Pa3InYHbIX
TOUYEK 3PEHUS U HAyYHBIX MOAXOJ0B K OOBSICHEHHIO T€X WM MHBIX SIBJICHUN U mpoueccos. [lpu
U3JI0KEHUU JICKIIMOHHOTO MaTepuallia CJleIyeT apryMEeHTHpPOBaHO OOOCHOBAaTh COOCTBEHHYIO
MO3UIMI0 1O CIHOPHBIM TEOPETUYECKUM BOINpOCaM, TMPUBOJAS MPHUMEPHI, PacKphIBaTh
MIOJIOKUTEJIBHBIN OTEYECTBEHHBIH M 3apyOexkHbIH ombIT. [lo XOIy W3I0XKEeHHs, BO3MOXKHO,
3aJlaBaTh PUTOPHUYECKHE BOMPOCHI M CaMOMYy JaBaTh Ha HUX OTBeT. lIpemnonaBarens B LeJIOM He
JIOJDKEH OTBJIEKAThCSl OT M3J1araéMoro marepuana Jiekuuu. [IpenogaBaTens 10JKEH PyKOBOAMTH
paboToil cimymiatened 1O KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO MarepHuala, MOJYepKHUBATh
HEOOXO/JUMOCTh OTPAXEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUH HM3y4aeMOW TeMBI.
Hcnonws3yeMblii BO Bpemsi JICKIIMM HATJSAHBIA MaTepHall — CJIAlabl, TaONHIBI, CXEMBI,
WUTIOCTPALMK TIOMOTAET BECTH KOHCIEKTHI U YJIyYIIAeT TEMII IPEUIOKEHHUSI MaTepralia JEKIUH.
B 3akmrounTenpHOM 4YacTH JEKIUMM HEOoO0XOAMMO c(OopMyaupoBaTh OOIIME BBIBOJBI 10O TEME,



PacKpbIBAIOIIME COACpPKAHME BCEX BOIPOCOB, IOCTaBICHHBIX B JIEKUMU. [l 3akperuieHus
Marepuanga, TIOATOTOBKM K CEMHMHApCKUM U TMPAKTUYECKUM 3aHATUSM U BBINOJHEHUS
CaMOCTOSITENIFHOW ~ paboThl  HEOOXOAMMO  PEKOMEHJOBAaTh  JIUTEpPaTypy, OCHOBHYIO U
JIOTIOJTHUTENIbHYIO0, B TOM YHCIE Yy4eOHO-METOIUYECKHEe MaTepuallbl, a TaKKe 3JEKTPOHHBIC
UCTOYHUKU (MHTEPHET-PECYPCHI).

Bo BpeMs npakTHYECKUX U CEMHHAPCKUX 3aHITHH HCHOJB3YIOTCS CIIOBECHBIE METObI
oOyueHus, Kak Oecela M JHCKYCCHs, YTO IIO3BOJISICT BOBJIEKAaTh B YUYEOHBIM mpolecc Bcex
clymiateigel M - CTUMYJUpyeT TBOpPUECKHM moTeHuMan oOyyatomuxed. [IpemogaBatento
HEOO0XO/MMO HMETh, JJs TPOBENEHHs NPAKTUUYECKUX M CEMUHAPCKUX 3aHATUH, HarjsiiHbIe
mocoOust — Habopbl TAOIUI IO TeMe 3aHATHUS, cXeMbl U 1p. [Ipy MoAroToBKe K MPaKTHUYECKUM U
CEeMHMHAPCKUM 3aHATUSAM MperojaBaTeo He0OX0IMMO 3HATh IUIaH €ro MPOBEACHUs, MPOIyMaTh
(hOopMyIHPOBKH U COJIep:KaHue yUeOHBIX BOIPOCOB, BHIHOCHMBIX Ha 00CYyKJIeHUE, TO3HAKOMUTHCS
C HOBBIMH MyONUKAIMsIMHU MO Teme. B Hauame 3aHATHA NpenojaBaTelb JOKEH DPAaCKPBITh
TEOPETHUYECKYI0 U TNPAKTUYECKYH0 3HAYMMOCTh TEMbl 3aHATHS, ONPENENIUTh MOPSAIOK €ro
MIPOBE/ICHUS, BpeMsl Ha 00CYXJIeHHE KaXJI0ro yueOHOro Bompoca. B xone 3aHsTus cieayeT nathb
BO3MOXXHOCTh BBICTYIUTb BCEM JKENAIOUIMM M MPEAJIOKUTh BBICTYIUTh TEM CIyIIATENsIM,
KOTOpbIE HPOSIBIAIOT MAacCUBHOCTH. LlermecooOpa3Ho, B Xxoae oOCykJIeHHs Y4eOHBIX BOIPOCOB,
3a/1aBaTh BBICTYIAIOUIUM U ayJUTOPUHU JOIMOJIHUTENIbHbIE M YTOUHSIOIIME BOMPOCHI C LEJBIO
BBISICHEHUS X MO3UIHI O CYIIECTBY 00CYXIaeMbIX MPOOJIeM, a TaKKe MOOUIPATh BBICTYIICHHUE
C MecTa B BHJE KpaTKuUX [OMOJHEHUH. B 3akiIrouuTenbHOW YacTh NPAaKTHYECKOTO 3aHSATHS
ClIeZlyeT TIOJBECTH MTOr: JaTh OOBEKTHBHYIO OLCHKY BBICTYIUICHHMS CylIaTens W y4deOHOU
Ipynnbl B II€JIOM, PAaCKPBITh MOJOXKUTEIbHbIE CTOPOHBI M HEJAOCTATKU IMPOBEICHUS 3aHATHUSA,
OTBETHUTbH Ha BOIIPOCHI, HA3BATh TEMY OYEPEIHOTO 3aHATHUS U JaTh HEOOXOIUMbIE 3a1aHUS.

5.2. Yka3zanus 1Jis1 00y4ar0muxcs M0 OCBOCHHUIO 1M CHMILIHHBI

CamocrosrenbHass paboTra 0OyyarOmMXCs TPOBOAMUTCS C HCIOJIB30BAaHHEM Yy4eOHO-
METOJIMYECKONW JIUTEpaTypbl U HHTEPHET-pecypcoB. B ciyuyae BO3HMKHOBEHHUS BOIPOCOB OHHU
MOTYT OBITh 3aJaHbl MPENOIaBaTeN0 Ha WHAMBUIYAIbHON KOHCYJBTAllMM MM O 3JEKTPOHHOU
ouTe.

[lepeuenp  yueOHO-METOAMYECKOrO  oOOecmeueHHs [UId  CaMOCTOSATENIbHOW  paboThI
00ydJaronmxcs o JUCHUTIINHE:

1. Cymm B.JI. OcHOBbI KOIOUAHOM xumuu: jnon. YMO 1o KIaCCHYECKOMY YH-TCKOMY
o0pa3oBaHHI0 B KadecTBE y4eO. MOco0. ISl CTYJIEHTOB, OOYYalOIIUXCS IO CHEIHATBHOCTH
020101.65 "Xumusa" u nHanpasnenuto 020100.62 "Xumus". - M. : Akanemus, 2019. - 240 c. -
(Briciiee mpodeccuonanbHoe obpazoBanue). - ISBN 5-7695-2634-3: 180-00, 180-40 : 180-00,
180-40.

2. T'enppman M.U. Kommongnas xumus. - 3-¢ uza. ; Crepeorurn. - CIIO6. : Jlans, 2020. - 336
c. - (Yuebnuku uig By3oB. CrienuanbHas aureparypa). - ISBN 5-8114-0478-6: 89-32 : §89-32.

[TporpammHuoe obecrieueHre 1 MH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

1. benonmyxoB C.JI., ®usnueckas u KoulouaHas Xumus. JlaGopaTOpHBIH NPAKTUKYM:
yaebHoe mocobue / benonmyxos C.JI., Hemuposckas U.B., Ctapeix C.O., Cemxo B.T.,I1Inee T.B. ;
mox obm. pea. bemomyxoBa C.JI. - M. : Ilpocmekt, 2021. - 240 c. URL :
https://www.studentlibrary.ru/book/ISBN9785392196470.html (9bC «KoHCynIbTaHT CTyICHTAY).

2. HosuxoBa E.A. Komnougnas xumusi: noBepxHocTHbIe aBineHust / Hopukosa E.A. - M. :
MHMCuC, 2019. - 129 ¢. - URL : https://www.studentlibrary.ru/book/ISBN9785906846259.html
(OBC «KoHCynbTaHT CTyACHTAY)

3. bemnses A.Il. ®u3udeckas ¥ KOJUIOUAHAS XUMHUS. 3aIa4HUK : yueb. mocodue st By30B /
A.IN. benses, A. C. Uyxno, JI. A. baxonauna, B. B. I'pumun; oz pen. A. I1. bensiesa. - M.:
I'SO0TAP-Mennua, 2020. - 288 c. : mi1. - URL :
https://www.studentlibrary.ru/book/ISBN9785970446843.html (3bC «KoHCcynbTaHT cTyACHTAY)



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

Tabauna 4. ConepxxaHue caMOCTOATENbHON PadoThl 00y4aKOIIUXCS

0J151 OUHOUL hopmbl 0OYUEeHUA

Kon-Bo
Bormpocsl, BEIHOCHMEIE Ha CAMOCTOSATENBHOE H3YUIECHHE HACOB ®opMBI paboTHI
Tema 1. IloBepxHOCTHEIE sIBIEHUS U aacopOIs. [loBepXHOCTHO-aKTHBHBIE, Obopmtere
MIOBEPXHOCTHO-WHAKTHUBHBIE BEIECTBA HA Pa3HBIX MEX(a3HBIX paHUIIAX. oTIeTa 110
OcobenHocTH cocTaBisionmx cuwi Ban-nep-Baanbca (opueHTAIIMOHHBIX, 17 1a6opaTopHOi
VHAYKIAOHHBIX W JWCHEPCHOHHBIX) TPH aJIcopOuuu. YpaBHEHHE IS 6 P
MMOTEHIIMAIBHON DHEPrMH  B3aUMOJEHCTBHA aTtomMa (MOJEKYyIBsl) C paborte. FelleHne
MTOBEPXHOCTBIO TeJIa MPH aACcOpOLUHU Janat.
Tewma 2. JIBoitHOM snekTpuueckuii cion. Teopuu ctpoenus [9C:
Iloaroroska x
I'enemronena, 'yu-Yenmena, ['yu-1ltepra-I'pama. [lorenmmansr A2C. 10 YCTHOMY OIPOCY
@DakTOpBI, BIUSIOIMINE HA C-TOTEHIIMAN: TEMIIEPATypa, KOHIICHTPAITHS, 10 BoTpocaM
MIPUPOJIA U 3apsiJ HOHOB AIEKTPOIUTA
Tema 3. KonnouaHo-aucnepcHble CUCTEMBI 1 X (PU3UKO-XUMHUYECKHE Odopmrnenune
cBoiictBa. OCHOBHBIE OOIIIHE CBOWCTBA AUCIIEPCHBIX CHCTEM: MOJEKYJIISIPHO- oT4eTa 1o
KuHeTH4eckne, muddysuns, ocMOTHYECKOE TaBIeHHE, CeINMEHTAINOHHOE 12 nmabopaTopHOH
paBHOBECHE, ONTUYECKUE CBOMCTBA — OOLIMEe 3aKOHOMEPHOCTH. pabore.
TectupoBanue
Tema 4. DIeKTPOKUHETHYECKHE CBOWCTBA AMCIIEPCHBIX CUCTEM. Y paBHEHHE Odopucrne
I'enpmronpua-CMOTyXOBCKOTO It pacdeTa  dJIEKTPOKHHETHYECKOTO
noreHuuana, O¢QeKTbl, He  YUYUThIBaEMblE 3TUM  YPaBHEHHEM 16 nagz;zzggoﬁ
(moBepXHOCTHAs TPOBOJUMOCTH, JJIEKTPO(OPETHIECKOE TOPMOKEHHE, 6
penaKcanuOHHBINA addexr). [IpakTrueckoe HCITIOJIb30BAHHE pabore.
. TectupoBanue
JIEKTPOKMHETHYECKHX SIBJICHUN
Tema 5. YCTOMYMBOCTE KOJJIOMIHO-AUCIIEPCHBIX cucTeM. PopMupoBaHue
CBSI3BHO-IIUCIIEPCHBIX CTPYKTyp. Peomormueckue mapamerpbl Mex(pazHBIX Odopmnenne
a7ICOPOITMOHHBIX CJIOCB (MOIYJIb YNPYrOCTH U BsA3KOCTh). OCOOCHHOCTH oT4eTa 1o
IHCIIEPCHBIX cucTeM, ctabunnsupoBanHbix BMC u [IAB. Mcnons3oBanue 16 nabopatopHoi
YCTOHYHMBOCTH M KOATyJAIWW JUCHEPCHBIX CHUCTEM B TEXHOJIOTHYECKHX pabote. Pemenne
Iporeccax MOJMY4YeHHS JIEKapCTBEHHBIX TPEnapaToB Ha WX OCHOBE U 3amaq
3alUTe OKPY KAIOIEH cpeabl
Tema 6. MukporereporeHusle cuctembl. [leHbl, HMX crabunuzanus u Otbopmtere
paspymenne. ToHkme TUleHKH (cepble, dYepHBIe). IloBepxHOCTHOE
HaTSDKeHHWE TOHKHMX IuleHOK. Od¢ ekt ['mb0ca m Mapanronu-I u6bca. oTieTato
Abdpo30onu: ABIMBI, TBUIM, TyMaHbl. KBazuxumuueckuil U 1ceBRoQa3Hbli 16 J'Ia60pgT0pHOI/I
noaxonsl. JIBa ypoBHs accoumanuu. ComoOunuzanusi. MHUKpOIMYJIbCHU. Haﬁici&e u
OcHoBHbIE (HaKTOphI MOIOILETO JCHCTBUS B BOJHOW W HEBOJHOH cpene. samyTa pedpepara
Cwmecu UITAB u HITAB. buopasnaraemocTs 1 TokcHuHOCTb [TAB. )
Tema 7. KomnounHo-xumuueckue corctBa BMB. MexmonekynspHsie n Odopmrcrne
BHYTPUMOJIEKYJISIPHBIE ~ B3aUMOJIEHCTBHS B  pacTBOpax  IOJIMMEPOB.
CaoiicTBa pa3baBJIEHHBIX pacTBOpPOB MOJIUMEPOB. PacTtBophI 16 nagz;:é?)ggoﬁ
MOJIMRJIEKTPOIUTOB. belaKoBbIe CHCTEMBI, KOMIUIEKCHI MOJTUAIEKTPOIUTOB U
pabore.
ITAB
Tema 8. Peonornueckue CBOHCTBa AMCIEPCHBIX CUCTEM. Peonormueckue
CBOMCTBAa YHCTBIX JKUAKOCTEH M HECTPYKTYPHPOBAHHBIX KOJUIOMIHBIX
cucreM. ®OpMHpOBaHHE CTPYKTYp B pa3iIM4YHBIX JUCIEPCHBIX CHCTEMax Odopmrenune
(maHOCHWCTEMaxX) Kak  4YaCTHBIM  ciy4aid  koaryisamuw.  Teopus oTYeTa 1o
CTPYKTYpPOOOpa30BaHWS. Peonoruueckuii METO/]T HCCIeIOBaHUS 16 nabopaTopHOM
OUCHepcHBIX — cucteM. Kiaccudukanmust — TUCTIEPCHBIX — CHCTEM IO pabore.
CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. HeroronoBckue u [Tonroroska k
HEHBIOTOHOBCKHE KUJKOCTH. Metonst M3MEpeHUs BSI3KOCTH. YCTHOMY OIIPOCY
Peonornyeckne CBOWCTBA CTPYKTYPHUPOBAHHBIX JKHIKOOOpPA3HBIX U

TBepZLOO6pa3HLIX cucteM. TUIHYHEIS KPHBLIC TCUCHUA




5.3. Buasl u ¢opmMbl NHCBMEHHBIX PadOT, MNPeIyCMOTPEHHbIX IPH OCBOCHHH
AMCUMILIMHBI, BbINOJHAEMbIe 00y4alIIUMHUCH CAMOCTOATEJbHO. B KauecTBe NHCbMEHHBIX
pabot mpeanaraetrcs pedepar, OTYET IO JIAOOPATOPHBIM padoTaM, CaMOCTOSTENILHOE pelleHUe
3a]1a4 U BBIIIOJHEHHE KYpCOBOM pabOTHI.

MeTtoauyeckue ykazaHus 10 HanMcaHuio pedepara

1. ®opmynupoBanue TeMbl. Tema MOMKHA OBITh HE TOJNBKO AKTyaJbHOHM IO CBOEMY
3HAYEHHUIO, HO OPUIMHAJIbHOM, MHTEpecHOW Mo cojepkaHuto. Tema pedepara BeIOuMpaercs MO
KENaHWI0 CTyJEHTa M3 CIHCKa, I[pe/ylaraeMoro InpenojaBareneM. BpiOpanHas Tema
COIJIaCOBBIBaeTCS C ImpenoaaBareneM. Tema MoxeT ObITh chopMynHpoBaHa CTYIEHTOM
CaMOCTOSITENILHO.

2. [logbop u mM3ydyeHHUE OCHOBHBIX MCTOYHHKOB MO TeMe (Kak mpaBwio, He MeHee 8- 10).
CocraBnenue 6ubnuorpaduu.

3.Pa3zpaborka mnmana pedepara. Ilnan pedepata nomkeHn OBITH aBTOPCKMM. B Hem
MPOSIBIISIETCS TIOAXO]] aBTOPA, €r0 MHEHUE, aHAIHU3 POOJIEMBI.

4 Hanucanue pedepara.

5.I1y6in4HOe BBICTYIUIEHHE C PE3yJIbTaTaMU UCCIIEI0BaHMUA.

Coneprkanne paboThl JOIKHO OTPaKaTh

® 3HaHHWE COBPEMEHHOI'O COCTOSHUS MPOOJIEMBI;

® 000CHOBaHUE BHIOPAHHOMN TEMBI;

® 1ICII0JIb30BaHNE U3BECTHBIX PE3YJIbTATOB U (PAKTOB;

® [IOJIHOTY ITUTHPYEMOU JINTEPATYpPhl, CCHUIKH HA pabOTHI yUEHBIX, 3aHUMAIOLINXCS TAHHOK
pooOIeMOoN;

® aKTYaJIbHOCTb [TOCTABJIEHHOM NMPOOIEMBbI;

® MaTepuall, MOJATBEPXKAAIOUIMA HaydyHOe, JUOO MpaKTUYeCKoe 3HAYCHHE B HACTOsILee
BpeMs.

[Tnan pedepara momkeH BKIOYaTh B ceOsl: BBeIEHHE, OCHOBHOM TEKCT U 3akioueHue. Bo
BBEJICHUN apTyMEHTUPYETCS aKTYaJIbHOCTh BBIOPAHHON TEMBI, YKa3bIBAIOTCA IIETM W 3a/a4d
uccienoBanus. B HeM ke MOXXHO OTPa3UTh METOAMKY HCCIEIOBaHHS M CTPYKTYpY paOOThI.
OcHoBHast yacTb pabOThl MpenroJyiaraeT OCBEIIEHHWE MaTepuana B COOTBETCTBUU C ILIAHOM.
OCHOBHOW TEKCT >KeJIaTeNIbHO pa30uBaTh Ha IVIaBbl U maparpadbl. B 3akitoueHuM H3iaraiorcs
OCHOBHBIE BBIBOJIbI M PEKOMEH 1ALl 110 TEME HCCIIE0BaHUS.

Bce mnpuBongumbie B pedepare ¢GakThl U 3aMMCTBOBAHHBIE COOOPAXKEHMS JIOJIKHBI
COINPOBOXAATHCA CChUIKAMU Ha HMCTOYHUK HHopMmanuu. HenomycTumMo mpocTo CKOMIIOHOBATH
pedepar U3 KyCKOB 3alMMCTBOBAaHHOIO TeKcTa. Bce LUTAThl OJKHBI OBITH NPEICTaBIICHbI B
KaBBIYKAX C yKa3aHHEM B CKOOKaX MCTOYHHMKA W CTPAHHMIIBI.

Texct pedepara HeoOX0AMMO HAbUpaTh Ha KOMIIbIOTEPE Ha OJHOW CTOpOHE JiucTa. Pazmep
nesoro noist 30 MM, npasoro - 15-20 mMm, BepxHero — 20 MM, HuxHero — 20 mm. Hlpudt — Times
New Roman, pasmep — 14, mexcrpounslii unrepsan — 1,5. ®pa3pl, HaunHaAKONIMECS C HOBOMU
CTPOKH, TIeyaTaroTcs ¢ ad3alHbIM OTCTYIIOM OT Haudajia cTpoku (1,25 cm).

Pedepar, BbImoNHEHHBIM HEOpexkHO, Hepa3zdoopuuBo, Oe3 colOnoaeHus TpeOoBaHUM MO
Oo(QOpPMIIEHHIO BO3BpAIaeTCsl CTYACHTY O€3 MpPOBEpKH C YKa3aHHEM IpPUYMH BO3Bpara Ha
TUTYJIBHOM JIHCTE.

3amuTa TeMaTH4ecKoro pedepara MOXKET MPOBOJUTCS HA BbIIECICHHOM OJHOM 3aHATUU B
paMKax 4acoB y4eOHOM JUCIMITIMHBI WM KOH(EPEHIIUH WK [0 OJHOMY pedepary MpU U3yuyeHUH
COOTBETCTBYIOIIEH TeMbl, JUOO MO JIOTOBOPEHHOCTH C IpenojaBaTesieM. 3amuTta pedepara
CTYACHTOM MpeaycMaTpuBaeT JoKiaa no pedepary He Oosiee 5-7 MUHYT, OTBETHI Ha BOIPOCHI
onmoHenta. Ha 3ammure 3ampemieHo 4drteHwe TekcTta pedepara. OOmas oreHka 3a pedepar
BBICTABJISIETCS C YYETOM OLICHOK 3a paboTy, AOKJaJ, YMEHHE BECTH TUCKYCCHIO U OTBETHl Ha
BOIPOCHI.

[Tpu onleHnBaHNM pedepaTUBHON pabOThl OyIyT YUUTHIBATHCS CIEAYIOIINE TyHKThI: 3HAaHHUE



U TIOHUMaHUE NpoOJIeMbl; YMEHHE CHCTEMAaTH3UPOBaTh M aHAIM3UPOBATh MaTepuai, 4YEeTKO U
000CHOBaHHO (OPMYJIMPOBATH BBIBOBL; «TPYA03aTPATHOCTHY» (0OBEM H3YUEHHON JUTEpPaTyphl,
JOOPOCOBECTHOE OTHOLICHHE K aHajdu3y MpoOJIeMbl); CaMOCTOATENBHOCTh, CHOCOOHOCTh K
OTpe/iIeNICHNI0 COOCTBEHHOW MO3WIMHU MO MpobiieMe U K MPaKTUYeCKOM ajanTaluy Marepuarna,
HeomycTUMOCTh (!) mpsiMOro Iuiaruata; BBIIOJIHEHHE HEOOXOAMMBIX (OpMabHOCTEH (TOYHOCTH
B LIMTUPOBAHUU U YKa3aHUM UCTOYHUKA TEKCTOBOTO (PparMeHTa, akkypaTHOCTh O(hOPMIICHHS).

MeToanueckue yKa3aHus 10 HANIMCAHUIO 0TYETA 10 JadopaTopHOi padoTe

1. Ienp u 3aga4u UCCICAOBAHUS.
2. Kpartkoe ommcaHue OJKCIHEPUMEHTA: CHOCOOBI, METOHbI, METOJWKH WCCICIOBaHUSI W
TEOPETUUECKHE TIOJIOKCHHUS.
3. 3aKkoHBl, TOJIOXKEHHUS, MaTEeMaTHUYECKUW amnmapar, ypaBHEHHUs peakuuid. Pe3ynpTaThl
WCCTEAOBaHUS W pacueThl (ypaBHEHHS [IOJDKHBI OBITh TIPUBEIEHBI B OOIIEM BHIE U C
MOJICTABJICHHBIMU JTaHHBIMU). Pe3ynbTaThl MCCIEeNOBaHMS U PAacUYeTOB JOJKHBI OBITH CBEICHBHI B
COOTBETCTBYIOIIHE TaOauIBl. CTaTUCTHYECKass 00pabOTKa JaHHBIX.
4. T'paduueckass  00pabOTKa IKCHEPUMEHTANBHBIX MAHHBIX: TPaQUKU M CXEMBI JTOJIKHBI
BBITIOJTHATHCSI TOJIBKO HA MHUJUTMMETPOBOM Oymare. Ha ock opauHaT HaHOCHTCS (DYHKITHSA, HA OCh
abcuucc — apryMeHT ¢ yKa3aHHeM eIWHUI] u3MepeHus. Ha ocsix HaHOCHTCS IIKajga COTJIacHO
BBIOpaHHOMY MacmiTady. EnuHuiibl Macitaba JOMKHBI OBITH BRIOPAHBI B COOTBETCTBHHM TOYHOCTH
oTcuera npu s3KcnepumeHTe. KoopIuHAThl SKCIIEPUMEHTANbHON TOYKM HAHOCATCA TOJBKO Ha
TJIOCKOCTH M OTMEUaroTcsl TOUuKor. [1o aKcrepuMeHTaIbHBIM TOYKAM TPOBOJUTCS yCPETHSIOIIAs
KpuBas. BpinaBiime TOYKM HE HCMONB3YIOTCS, HO TOKa3biBaloTcs. Ha nucre, rae BbINONTHEH
rpaduK, JAOKHBI OBITH yKa3aHbl HauMeHoBaHHME Tpaduka (1moja rpadukoM), YCIOBHS, CHOCKH.
DKCIepUMEHTANLHBIC JTaHHBIC ISl TIOCTPOSHUS TPadyHPOBOYHOTO Ipaduka o0padaThIBAIOTCS 1O
METOJY HaUMEHBIIIUX KBAJIPATOB.
5. AHanu3 3KCIepUMEHTAIbHO MOJYUYEHHBIX 3aBUCUMOCTEH.
6. BriBOABI.

PaGota cunTaeTcst BHIMOJTHEHHOM, €CIIM MPUBEIACHBI BCE HEOOXOUMBIE PAaCUeThI,
MTOCTPOEHBI N3y4aeMble 3aBUCUMOCTH, IPUBEICHBI BCE CTPYKTYPHBIE (DOPMYJITBI H3y4aeMbIX
BEIIECTB M 00pa3yeMbIX COCTUHEHHM, CACTaHbl COOTBETCTBYIOIINE BHIBOJIBI.

Memoouueckue pekomenoayuu K peuwienuio 3a0au

1. Onpenenure kodpdunmeHT auddy3un KpacuTeliss KOHTO KPaCHOTO B BOJHOM PacTBOPE,
ecu TIpu rpagueHte KoHneHTpamuu 0,5 kr/m® 3a 2 4 uepe3 25-10* m* mpoxomur 4,9-107 T
BEIIECTBA.
Pewenue. Koopdunment quddy3nn Haxoaum u3 nepBoro 3akona duka
Am

Y, [grad c]’
rae Am - Macca BeIecTsa, S - miomab, Al - Bpemst, grad ¢ - rpaiueHT KOHICHTPAIIUH:

. _7 . _3
= WAV AT sy 10 e
2510 -2 3600 0.5

2. Ompenenute kodpduuueHT auddys3un D U cpeHHA CIBUT X - YACTUIBI TUAPO30IIS 32
Bpems T = 10 ¢, ecu paauyc yactuupl r = 50 HM, TemnepaTypa omnbita 293 K, BA3KOCTb CpeJIbl 1] =
10° Ia-c.

Pewenue. CpenHEKBaIpaTUYHBIA CABUT YaCTUIBI x° 3@ TMPOMEXKYTOK BPEMEHH T
oTpezeNnseTcs Mo 3aKoHy DiHIITeHA - CMOIYXOBCKOTO:

X’ =2D1



Koaddutment nuddysun D paccuuTsiBaeTcsi IO ypaBHEHUIO DUHIIITEIHA
kT 1,38 -10°* 293 T
D= = - -~ =4,29 -100 ~ m/c
6anpr 63,14 1077 -50 -10
Tornma cpelHUI CABUT YaCTULIBI COCTABUT:

X =\2D7 =42 429 1077 10 =9,26 -10°° M = 9,26 MKM.

3. OHpeI[eJ'II/ITB paauyC dYacTtul THAPO30JIA 30JI0Ta, C€CJIM IIOCIE€ YCTAaHOBJICHUIA

1 Py3MOHHO-CEIMMEHTAIIMOHHOTO paBHOBecuss npu 293 K nHa Beicore 7 = 8,56 cm
KOHIIEHTPAIUs YacTHIl U3MEHSETCS B ¢ pas. [oTHoCTh 30510Ta p = 19,3 1/cM’, IIIOTHOCTH BOJIBI
po= 1,0 r/em’.

Pewenue. PacripeneneHue YacTHI] MO BBICOTE NpPU YCTaHOBJICHUH U Y3HMOHHO-
CEMMEHTAIMOHHOTO PABHOBECHS OMUCHIBACTCS] TUIICOMETPUUYECKUM YpaBHEHHUEM

Vv, _ vg(p- p)h

In—* =-

Y kT
rae U - o0beM YacTHIlbl, PaBHBIN ISl CPEPUIECKUX YACTHII %Jz’r3 .

CornacHo yclnoBHIo 3amaun, V, =V,/e u Inv, /v, =- 1. C y4eroM 3TOT0 BBIpaKeHHE IS
paafyca 4acTHIl IPHHAMAET BUJ

3kT 31,38 -107% 293 L
r=3: =3 = T =398 10" m=3,98 HM
dagh(p- p,) 43,14 981856 -10° «(19,3- 1) 10

4. Paccuuraiite ocmotuueckoe amnsieHue 30 %-noro (macc.) ruaposons SiO, npu 293 K,

€CJIM yZeJIbHasi MOBEPXHOCTh YaCTHIL Sy@ = 2,7-10° M*/xr. IIIOTHOCTb YacTUIl TUA030MI P = 2,2

r/cM’, INIOTHOCTB cpesl Po = 1,15 r/em’.
Pewenue. OcMoTHYECKOE JaBIICHWE B JHMCHEPCHBIX CHCTEMaxX pACCYMTBHIBACTCS 10
ypaBHeHuto Bant-I'ohda
7 =WT =T,
m
IJI€ C - MaccoBasi KOHLEHTPAIUS YACTHIL; /71 - MACCA OJHOM YaCTHUIIBL.
PaccunThiBaeM MacCOBYIO KOHIEHTPALUIO JUCIIEPCHOH (a3bl:

=% = 0.5 =402,7 ki’
CT03/p+07/ 032210 +0,7/L1510° 07 KM
Jlnsa cheprueckux 4acTuiy
m = %er o

_6 .6

ITockoneky S, = dp’ TO _‘.w) - Torna
367 36 3,14 »
— 1,19 10 KT

"TSP T QT6) (22107

PaccuntbiBaeM OCMOTHYECKOE NaBIICHUE:
402,7

>

=138 -10% 293 =1,37 -10° 2,
TT9 102 ’ W

5. Yactuipl OEHTOHHMTA TUCIEPCHOCTHIO D = 8:10° M ocemaror B BOJHOIM cpeae mnox
nercTBUeM CWIiIbl TshkecTH. Ompenenute Bpemsi ocenaHus T, Ha paccrostHue 7 = 0,1 M, ecnu
IJIOTHOCTH GeHToHuTa P = 2,1 r/em’, woTHOCTS cpemsl Po = 1,1 r/cM?, BsaskocTs cpensl 1 =2 - 107
[Ta- c. Bo ckonbko pa3 ObicTpee OCAAYT YACTUIBI HA TO K€ PACCTOSHUE B LIEHTPOOEKHOM II0JIE,



€CJIM Ha4alIbHOE PAaCCTOSIHUE OT OcH BpameHus: X, = 0,15 M, a ckopocTs BpaieHus neHTpudyru n
=600 o0/c.

Pewenue. CKopoCcTh OCEIaHUS YACTHI] C PAJANYCOM 7 B CIUIOIIHOM Cpejie Mpu COONI0ACHUN
3akoHa CTOKca BBIpaXkaeTcs ypaBHCHHEM

h_2p- p)er’

u =

7, 97 ’
OTKYyJ1a
917h4D? D 1
7, =————,1tne D =—
] 2(p- p)g 2r

. 9-2:107-0,1-4(8-107)°
DT 20 L) 10 981
I[HSI qyacTun, occaaromux B LIeHTpO6e)KHOM I10JIC, CHpaBeI[JII/IBO COOTHOLICHHC
X 2r* (p- ,00)(U2Z'2
X 917

=2,35-10" ¢

In

3

rae X =X, +h, @ =27 n - yriosas CKOPOCTb BPALIEHHs HEHTPU YTH.
BpeMH OCClaHuA B LIeHTp06e)KHOM I10JIC COCTAaBHUT:
_9pln(x, +h)/x, 4D 92107 -In(0,15+0,10)/0,15 -4 (8 -10°)’
EE YR o)At 2-(21- L1) 107 -4 (3,14)* -600°
HckoMoe cooTHOIIIEHUE PaBHO

=083 c.

7, 23510 s
— =—=2.83-10".
7, 0,83

6. Kakoe neHTpoOekHOE YCKOpEHHE JO0JDKHA HMETh LEeHTpHdyra, 4ToObl BbI3BAThH
OCeIaHme YacTuIl paguycoM r = 5- 10™® M u mnotHocThio p = 3 - 10° Kr/M B cpejie ¢ IIIOTHOCTHIO Do
=1-10° kr/™M® u Bs3KOCTBIO ) = 1 - 10° Tla-¢ mpu T = 300 K?

Pewenue. ]Iy TOro 4ToOBI MPOUCXOIWIO OCEIAaHHE YACTHUI], HEOOXOAUMO MpeodiasaHue
CKOPOCTH OCEIaHMs HaJ CKOPOCTHIO TEIUIOBOTO ABM)KEHUS MPUMEPHO Ha MOPSIOK. Jljig oneHKu
CKOpPOCTH TEIUJIOBOTO ABM)KEHHUS YaCTULl PACCUUTBIBAETCS cpeHuil ciBur X 3a 1 c. Ilo ypaBHeHuto

_ kT
X = 7;
3anr

B 1,38 -10°* -300
X = -3 -3
33,14 1077 510
3amaercst CKOpoOCTh ocenanus u, = 3 - 10° m/c, manee HaXOAAT HEHTPOOEKHOE YCKOPEHHUE
110 YpaBHCHHUIO

=3.10 °m/c.

PP gy o 307907
(- p)2rt” YT 00225000
1501050
27 -10°
o’h =="—— =274 10"g.

9,81

7. PaccunTarth ¥ CPaBHUTH BPEMs OCENAHMS YACTHI[ B ITPABUTALIMOHHOM U LEHTPOOEIKHOM
HOJISX TIPU CHEAYIOIUX YCIOBUAX: paauyc dacTull r = 107 M; IUIOTHOCTL AMCIIEPCHON (asbl p =
3-10° Kr/M’; MIOTHOCTH JUCIIEPCHOHHOM cpembl Po = 1-10° kr/M’; Baskocts M = 1-107 Ila-c;

2
BbIcOTa ocemanust 1 = 0,1 m; nenTpobexHoe yckoperne m h =100g.
Pewenue. CKOpOCTh OCEIaHUSI YACTHI] B TPABUTAIMOHHOM IIOJIE:



_2p- po)gr2 23 107 - 1 ‘103) 981 .(10-7)2
9]1 9 103

CKOpOCTh OCe/IaHMsI YaCTHUIl B LICHTPOOEIKHOM I10JIE:

_ 100 (310°-110°) 981 2 (107)

=436 -10"°M/c.

r

_o’hlp-p,2rt _

=436 10"°m/c

1

oM 9107
Takum 06pazom, W=, - 100 =4,36-10" 100 = 4,36:10° m/c.
h
Bpewms ocenanus T =—.
u
C 01 =23-10°¢ =27
;= -
JIEIOBATEIILHO, . 4 36 10 5 CyT,
- oL 310" =38
T 43610 € 7o0 m

8. Paccuurars panuyc gactun 3015 AgCl B Bozie, eciu Bpemsi X oceaHus B LIEHTpU(yTe
coctaBiiio 10 MUH MpH CIEAYIOIMIMX YCIOBHAX: UCXOAHBIM ypoBeHb h; = 0,09 M; KOHEUHBIH
ypoBeHb h, = 0,14 M; mIoTHOCTH mgucmepcHOM dasel p = 5,6-10° xr/mM’; mIoTHOCTH
JIUCTIEPCHOHHOM cpefbl Po = 1-10° kr/M’; wactora Bpamenus uentpudpyru u = 1000 06/mMuH;
BaskocTb 1 = 1-107 Ia-c.

Pewenue. Pannyc yacTHIl paCCUNUTHIBAIOT 110 YPABHEHUIO

B \/ 97  In(h/h)
20- po* T

VrioBas ckopocts @ =2m/ 60, rae n - 9ucio 060pOTOB B MUHYTY (Y4acTOTA BPAIICHHS).

2 -3.14 -1000 0
CrnenoBatenabHO, @ :T =105¢",

910 In0,14/0,09
= 2
2-4,6-10° 105> 10 -60

=2,6-10"m.

9. BBIUMCIHTH CPETHIO MOJEKYJISIPHYI) MAacCy TeMOTJIOOWHA IO OIBITHBIM JaHHBIM
Ceenbepra. CegumenTtanimoHHoe paBHoOBecue Hactymuiao yepe3 39 4 mpu T = 293 K. Yactora
Bpamenus uenrpudyru n = 8700 00/MMH; IUIOTHOCTH pacTBopuTens o = 1,008-10° kr/m’;
yIENbHBIH 00beM remornoduna U =0,749- 107 m’/kr. KoHneHTpanun reMoriobuHa ¢; M ¢; Ha
paccTostHUsIX /Ay U /1, ot ocu Bpaiienus potopa HEHTPU(DYTH NPUBEIEHBI B TAOIHIIE:

hz'lOZ,M h1~102,M Cz,% C],%
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 ypaBaennto Cenbepra
2RT In(c, /c,)
(1- Tpy)w*(h; - hy)
2m 23,14 -8700 "
w = = =910c™;
60 60
28314 10° 293 0:930
n
M, = 0,832 =59446;

LT(1- 0,749 11077 41,008 -10°) 9107 (4,51% (107 - 4,467 107Y)



0,437

28314 -10° 293 ‘In

0.398
= 00  =54938:
2 T (1- 0,749 107 1,008 10°) 910°(42F 10" - 4,16 10°")
> 8314 10° 293 qn 20
720564
M, = -3 3 2 2 -4 2 5 =090695;
(1- 0,749 10 1,008 10°) 910°(4.36° 10" - 431> 10°")
M, :59446+54§38+69695 1360 o,

10. PaccuuraTh MONEKYJSPHYIO MaccCy IMOJMaMHUa B METAHOJIE IO ONBITHBIM JaHHBIM
MeTo/a yJAbTpareHTpugyrupoBanus: K0O3PQPUIIMEHT KOHCTAHTHI CEUMEHTAIINN MTPU OECKOHEYHOM
passenenur pactBopa S, =1,95; koHcTanTsl ypaBHenus K = 1,86-107%; b = 0,47.

Peuwenue. MonekyJIIpHYIO MacCy pacCUYMTHIBAIOT MO YPABHEHUIO

lgS - 1gK
lg M = g9, 18 :
b
0,2900- 2,2695  0,2900- (- 1,7305) .
lgM = = =4,2989, M =1,99 -10".
0,47 0.47

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOI'MA

B cootBerctBuu ¢ TpeboBanusmMu OI'OC BO no HamnpaBieHHIO HOATOTOBKHU peau3anus
KOMIIETEHTHOCTHOT'O OJIX0/1a MPEeIyCMaTPUBAET UCIOIb30BAHNE B YUEOHOM MpOLIecCe aKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MpOBEIEHUS 3aHATUHN. (KOMIIBIOTEPHBIX CUMYJISILIUM U IP.) B COUYETAHUHU C
BHEAYJUTOpHOW paboToil ¢ 1enpio (OPMUPOBAHMUA W Pa3BUTUS TPeOyeMbIX KOMIIETEHIIMH
oOydaromuxcs. Bo3MOXHO mpuUMeHEHHEe 3JEKTPOHHOro OOy4eHHs U JIUCTaHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTHII.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B yueOHOM mporiecce MPUMEHSIOTCS TPYIIIOBBIE 00CYKACHUS TIPH YCTHOM OTPOCE, aHAJIH3
CUTyallui ¥ HWMHUTAlMOHHBIX Mojeied npu 3aciaymmBaHud pedeparoB. Ha maGopaTopHbix
3aHATHAX pabdoTa B Mapax ¥ MaJbIX TPyIIax.

VYyeOHble 3aHATHS 1O JUCUMIUIMHE MOTYT TaKXe IPOBOAUTHCS C HNPUMEHEHUEM
MH(POPMAIMOHHO-TEIICKOMMYHUKAIIMOHHBIX ~CETeH TIpH OMOCPEAOBaHHOM (HAa PACCTOSHUM)
MHTEPaKTUBHOM B3aUMOJICHCTBUU OOYYaIOIIMXCs ¥ IpenoaBareis B pexxumax on-line u/mnm off-
line B popmax: nexuuii-npe3eHTamuii (¢ uCnoab30BaHUEM IIIaTGOpMbl Zoom).

Tabauna S. O0pa3oBarelbHble TEXHOJIOTHH, HCIOJIB3yEMbIE MIPH Peallu3aluy yueOHbIX 3aHSITHI

Paszpnen, Tema Popma yueOHOTr0 3aHATHUS
JUCLUIUTUHBI (MOIYJIS) Jlexius [IpakTuueckoe JlaGoparopHas pabota
3aHsTHE, CEMUHAP
Jlexyus ¢ He Pabora B mapax, npu

npesenmayue npedycmMompeHo BBINOJIHEHUE JTAO0OPATOPHBIX

paboT. AHaM3 cUTyaIuil u

pelIeHKe 3a/1a4 [IpU cliaue
11a00paTOPHON PAOOTHI

Tema 1. IloBepxHOCTHBIE
SBJICHUS U afcopOouus

Tema 2. [IBoitHOI Jlexyus ¢ He @pOHTAJIBHBIN OIPOC
DJIEKTPUUYECKHUH CIION npesewmayueu npeoycmompeno

Tema 3. KomouaHo- Jlexyus ¢ He Pabota B mapax, mpu
JIUCTIEpCHBIE CUCTEMBI U X npesenmayueu npedycmMompeHo BBIIIOJTHEHUE JTa00pPaTOPHBIX

(hU3UKO-XUMHUYECKUE pabot. TectupoBaHue.




CBOMCTBA.

Tema 4. Jlexyus ¢ He Pabota B napax, npu
DJEKTPOKUHETUIECKHE npesenmayueu npedycmMompeHo BBIIIOJTHEHUE J1a00PaTOPHBIX
CBOICTBa JIMCTIEPCHBIX pabot. TectupoBanue.
CHUCTEM

Tema 5.  VYcTOWYMBOCTH Jlexyus ¢ He Pabora B mapax, mpu
KOJIJIOUTHO- AUCIIEPCHBIX npesenmayuen npeoycmMompeHo BBINOJIHEHHE JTA0OPAaTOPHBIX
cucreM paboT. AHanu3 cUTyauut u

pelleHre 3a/1a4 TIPU cliaue
n1abopaTOPHOHN pabOThI

Tema 6. MukporereporeHHbie Jlexyus ¢ He PaboTa B mapax, mpu

CUCTEMBI npesenmayue npedycmMompeHo BBIITOJTHEHUE JTa00pPaTOPHBIX

paboT. AHanu3 cuTyanui npu
3acJIyIBaHuH pedepaTon

Tema 7. Konnouano- Jlexyus ¢ He Pabota B mapax, mpu

XUMHUecKkue ceorictea BMB npezenmayueti npeodyCMOmpeHo BBITIOJTHEHUE JIA00OPATOPHBIX
paboT.

Tema 8. Peonormueckue Jlexyus ¢ He Pabota B mapax, nmpu

CBOICTBa JIVICTIEPCHBIX npesenmayuei npeodycCMompeHo BBITTOJTHEHUE JTA00OPATOPHBIX

CUCTEM paboT. Y CcTHBIH onpoc

6.2. UndopmanmoHHble TEXHOJIOTHH

- TMPHUMEHSAIOTCS BO3MOXXHOCTH MHTepHeTa B y4eOHOM mporecce (BO3MOXKHOCTEH
AJIEKTPOHHOM MOYTHI MpeToaBaTelis (pacchlIka 3aJaHuid, MPEIOCTABICHUE BHIMIOJIHEHHBIX padoT,
OTBETHI HA BOIPOCHI, 03HAKOMJICHHE yYalIUXCS C OLCHKaMH U T.1.))

- TIpU peanu3aliy pPa3IUYHBIX BUIOB Y4eOHOW M BHEY4eOHOH pabOTHI HCHOIB3YIOTCS
crenyronie MHOOPMALMOHHBIE TEXHOJIOTHH: BHPTyalbHas oOydaromas cpeaa (WM cucrema
ynpaBineHusi oOydennem LMS Moodle «DnekrpoHHoe 0O0pa3oBaHHE») WM  HHBIC
MH(OPMAIMOHHBIE CHCTEMBI, CEPBHUCHI 1 MECCEHIKEPHI

6.3. IIporpammHoe obecrnieyeHue, coBpeMeHHbIe nMpodeccuoHATIbHbIE 0a3bl JaHHBIX U
uH(popMaNOHHBbIE CIIPABOYHBbIE CHCTEM

6.3.1. [IporpammHoe o0ecnieueHune
- Jluyensuonnoe npozpammuoe odecneuenue
Haumenosanue npoepammmnozo obecneuenus Hasnauenue
Inamghopma oucmanyuonno2o obyyeHus
LMS Moodle «2nexkmponnoe obpazosanuey

Bupmyanvnas odbyuarowas cpeoa

6.3.2. CoBpemeHHble mpodeccHOHATIbHbIe 0a3bl JAaHHBIX W HMH(OPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBbI

OnektponHas Oubnnoreuynas cucrema (ObC) OOO «llomurexpecype» «KoHcynbTanT
cTyneHTa»: www.studentlibrary.ru

®OHJ OHEHOYHBIX CPEACTB VIS TEKYHIET'O KOHTPOJISA M
MNPOMEXYTOYHOU ATTECTALIUU 11O JUCHHUIIVIMHE

7.1. MacnopT ¢oHIa OLIEHOYHBIX CPEICTB

[Ipu mpoBeeHUH TEKYIIEr0 KOHTPOJSI M MPOMEXKYTOUYHOW aTTeCTAllUU MO JAUCHIHUTUIHHE
(monmymio)  «Komnnouowass xumus»  TpoBepsAeTcs  CPOPMUPOBAHHOCTh Yy  OOYYAFOIIMXCS
KOMITETCHIINM, YKa3aHHBIX B pa3jienie 3 HACTOAIIEH MPOrpaMMbl. DTAMHOCTH (HOPMHPOBAHUS
JAHHBIX KOMITETEHIIMH B MPOIlECCE OCBOCHHUS 00Opa30BATEIBLHOM IMPOTPAMMBI  OMPEIEISICTCS
MOCIIeI0BaTEIbHBIM OCBOCHHUEM JTUCIHILTUH U MPOXO0KJICHUEM MPAKTHK, a B MPOIECCe OCBOCHUS



http://www.studentlibrary.ru/

IACHUIUIMHEL —
CBSI3aHHBIX MEXIY COOOH pa3zesioB, TEM.

MOCJICAOBATCIIbHBIM ~ JOCTHKCHUEM  PE3YJIbTATOB OCBOCHHSA COACPIKATCIIBHO

Ta6auua 6 - CoorBercTBHe pa3jesioB, TeM [IHCHUILUIMHBI, Pe3yJabTATOB O0Y4YeHHs 110

JUCHUILIMHEC U OLICHOYHBIX CPCACTB

. Kon
KonTponupyemslii pa3nen, tema . HaumenoBanue
KOHTPOJIUPYyEMOH
JTUCTIMTIITITHBI OIIEHOYHOTO CPEJNICTBA
KOMITETEHITUU
Ot4et 1o 1abopaToOpHOI
Tema 1. [ToBepXHOCTHBIE SIBICHUS U aACOpOLIHs OIIK-1 patop
pabote. Perenue 3amau.
Tema 2. [IBoiiHOI anekTpudecKkuit cioit OIIK-1 VeTHbIif ompoc
Tema 3. KomnonaHo-aucnepcHble CUCTEMBI U X OIIK-1 OTueT o 1abopaTopHOit
(U3NKO-XUMHUYECKIE CBOUCTBA. pabote. Tect
Tema 4. DieKTpOKMHETHYECKME  CBOMCTBa OIIK-1 Oruer 1o 1abopaTopHOi
JIUCTIEPCHBIX CUCTEM pabore. Tect
Tema 5. YCTONYMBOCTH KOJIJIOMIHO-IHUCIIEPCHBIX OIIK-1 Oruer 1o 1a6opaTopHOi
cucreM pabote. Pemenne 3amaq
Tema 6. MuUKporeTeporeHHble CHCTEMBI OIIK-1 Oryer 110 1a60paToOpHOit
pabote. Pedepar.
Tema 7. KommongHo-xumudeckue csoiictsa BMB OIIK-1 Oruet 1o 1abopaTopHOi
paborte.
Tema 8. Peonormdeckue CBOMCTBA TUCIEPCHBIX OIK-1 Otuer 10 1abopaTOpPHOL
crcTeM pabore. YCTHBIH Ommpoc

7.2. Onucanue mnokasartejed u KPUTEPUEB OLUCHUBAHUSA KOMHETGHHHﬁ, OIMMCaHue
IIKAaJ OICHUBAHUA

Taouna 7. IMokasareny oleHUBaHNs PE3YIBTATOB O0YYEHHs B BUJIE 3HAHUI

[IIxana Kpurepuu orieHuBaHus
OLICHHMBAHMS
5 JIEMOHCTPUPYET ITyOOKOe 3HAaHHE TEOPETHUECKOTO MaTepHania, yMeHrne 000CHOBaHHO
COTIIIHOY M3JIaraTh CBOM MBICIH IO 00CYXKIaeMBIM BOIIPOCaM, CIIOCOOHOCTH ITOJTHO, TIPAaBUIIBHO
Y apTYMEHTHPOBAHHO OTBEYATh Ha BOMPOCHL, IPUBOANUTE IPUMEPHI
4 JEMOHCTPUPYET 3HAaHUE TEOPETUYECKOr0 Marepuajna, ero I0ociel0BaTeIbHOe
«XOPOIION M3JI0KEHHUE, CIIOCOOHOCTh NPUBOJAUTH IMPHUMEPHI, JOIMYCKACT CIUHUYHBIC OIIMOKH,
WCIIPaBIIsieMble TIOCIIEe 3aMEYaHHS MTPETI0IaBaTeNs
3 JIEMOHCTPUPYET HEMoJHOe, (parMeHTapHOe 3HaHWE TEOPETHYECKOTO MaTepuana,
(YIOBICTBOpHTE TpeOyroliee HABOSIIUX BOMPOCOB TMpernojaBareis, JAO0MyCKaeT CYIIECTBEHHBIC
bHOR OIIMOKH B €r0 U3JI0KEHUH, 3aTPYTHACTCS B MIPUBEICHUHN IPUMEPOB U (DOPMYIIUPOBKE
BBIBOJIOB
2 JIEMOHCTPUPYET CYIIECTBEHHBIC MPOOEIBI B 3HAHUHM TEOPETUICCKOTO MaTepuaia, He
«HEYAOBJICTBOPH | CIIOCOOCH €r0 W3JO0XKHUTh W OTBETUTh Ha HABOJAIINE BOMPOCHI IMPEMOAaBaTeNs, HE
TEJILHOY MOXKET MPUBECTU IPUMEPHI

Tabauna 8. [loka3aTesin oneHUBaAHNUS Pe3y/bTATOB 00y4eHHsI B BUe YMEHUI U BJIaJeHU i
(1J1s1 J1aDOPATOPHBIX paboT)

[kana Kpurepun onennBanus
OLICHUBaHUs
5 JEMOHCTPUPYET CIIOCOOHOCTh TPUMEHATHh 3HAHHWE TEOPETHYECKOTO Marepuaja IpH
BBITIOJTHEHNHU 3aJJaHWM, TIOCIIEN0BATEIbHO M MPABHIIBHO BBITIONMHSIET 3aJaHUs, YMeEeT
«OTIIAROY 000CHOBaHHO M3JIaraTh CBOM MBICIIU H JeJIaTh HEOOXOAMMBIE BBIBOJIBI
4 JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTh 3HAHHE TEOPETHYECKOro MaTepuaia IpH
«XOpOIIIO» BBITIOJTHEHNH 33JaHWH, TIOCIEI0BATEIbHO M NMPABMJIBHO BBIIIONHIET 3aJaHUs, YMeEeT




000CHOBaHHO HM3JIaraTh CBOM MBICIH W JIENaTh HEOOXOIUMBIE BBIBOJBI, IOITyCKAaeT
€IMHUYHbBIE OIIMOKH, HCIIPaBIsieMble TIOCIIE 3aMEUYaHuUs] IPENOo1aBaTes
3 JEMOHCTPUPYET  OTHCNIbHBIE, HECUCTEMaTU3UPOBAaHHBIE HABBIKM, HCIIBITHIBAET
«Y/IOBJIETBOPHT | 3aTPyAHEHHS U JONYCKACT OIIMOKH TPH BBIMOJHEHUN 3aJaHWH, BBITIONHSCT 3aJlaHHE
€IBHO» 10 MOJICKa3Ke MPEeroJIaBaTes, 3aTpyJHsieTcsi B GOpMYIHPOBKE BHIBOJIOB
2 He cr1oco0eH MPaBUIIBHO BBIMOJHUTE 33AaHUs
«HEYIOBJIETBOP
UTENBHOY»

7.3. KoHTposibHble 3aJaHusi WJIM HHbIe MaTepHa/bl, HeOOXOAUMBbIe IJIsl OLEHKH
pe3yJIbTaToB 00y4YeHHs 10 JTUCHUIINHE

Tema 1. llogepxnocmmuole ag1eHusn u aocopoyus

1. Omuem no nabéopamopnoii pabome

JlaGopaTtopHnas padota Nel. M3amMepeHue moBEpXHOCTHOTO HATSHKEHUSI PACTBOPOB

Jlaboparopuasi pabota No2. OmpezneneHue yaelbHONW MOBEPXHOCTH YISl MO aacopOuuu
YKCYCHOM KHCIJIOTBI

Jlaboparopuasi pabota Ne3. HccrnemoBanue BhusiHus cTpoeHHs Moiekyn [IAB Ha wux
MOBEPXHOCTHYIO aKTUBHOCTh. OTpeieieHue mapaMeTpoB aJICOPOIIMOHHOTO CIIOSI.

JlaboparopHast pabota Ned. M3ydyeHre OCHOBHBIX XapaKTEPUCTUK TBEPbIX COPOCSHTOB.

JlaGopatopHast pabota Ne5. HM3ydeHue TepMOAMHAMUKHU aJIcopOLUU (QIOKYJISHTOB U3
BOJIHBIX PaCTBOPOB Ha TBEPJIOM a1COpOEHTE.

2. Pewenue 3adau
1. I'paduyeckum myteM HaliguTe B ypaBHeHHH DpelHyMXa KOHCTAHTHI ISl aicOpOIHH

MPONMUOHOBOM KUCJIOTHI | T yIJIsl, MOIB3YSICh CIACAYIONTUMHU TaHHBIMHU:
HavanpHas MONspHAas KOHIEHTPAIHs, MOJIb/IM’ 0,03 0,12 0,46 0,66

PaBHOBecHast MOJIApHAs KOHLEHTPALHS, MOJIL/IM’ 0,004 0,061 (0,37 0,54

2. Onpenenute rpaduvIecKUM METOAOM KOHCTaHTH 4. u K B ypaBHeHUH JleHrmropa amis
a7ICOPOITMU YKCYCHOM KHUCJIOTHI M3 BOJHOTO PacTBOpa JKUBOTHBIM yriem mpu 25°C, ucxoms w3
CIEAYIOUUX JaHHBIX:

PaBHOBeCHast MOJIAPHAS KOHLEHTPALHS, MOJIb/IM’ 0,031 0,062 0,268 0,822

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

3. Paccuwmraiite amcopbumio azora (B M°/kr) Ha cmoge npu 90 K (mpuBemeHHBIX K
temmneparype 20°C u pasnenmio 1,013-10° ITa) no ypaBHenuio JIeHrMiopa, €Ciy JaBJI€HHE a30Ta
pasHo 1730 u 670 ITa, A., = 0,0385 m*/kr, K= 847.

4. PaccunTaiiTe KOHCTaHTBl @ U — TrpadUIEeCKUM METOJIOM ISl aJcOpOLUU YKCYCHOH
n

KHUCJIOTBI JKUBOTHBIM yriieM npu 25°C Ha OCHOBE CIEAYIOIIMX ONBITHBIX TaHHBIX:
PaBHOBeCHAs MOJIAPHAS KOHLEHTPALMS, MOJIb/IM’ 0,018 (0,126 0,268 (0,471 |2,785

X Momb/kr 047 |11 [155 [2.04 [427
m




5. Beluncnute BeTMUMHY afcOpOIMM aproHa Ha yrie npu -78°C, eciu JaBlieHHE aproHa

1
pasuo 1,72-10% Ia, a = 4,83-10° m*/kr u — = 0,6024.
n

6. Haiiqute mmomans, NOPUXOIANIYIOCS HA OJHY MOJEKYJTy B  HACBHIIICHHOM
aJCOpOIIMOHHOM CJIO€ aHWIMHA Ha IMOBEPXHOCTH €ro BOJHOTO PacTBOpa C BO3IAYXOM, €CIH
npeebHas aacopOLus aHuIMHA cocTaBisteT 6-10° monb/m?.

7. Ilpu uccnenoBanmnu agcopobumu creapunoBoit kucioTsl (Ci7H3sCOOH) ee pactBopoB B
H-T€KCAaHE Pa3IMYHBIX KOHIICHTPAIMI C Ha MOPOIIKE CTAIH MOJYYCHbI PE3yIbTAThI:
c-10°, monw/nm? 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 ynenpHyl0 IOBEPXHOCTb IOpOLIKA CTalM, MpUHUMAas Iulomags 1
MOJIEKYJIbI CTEAPMHOBON KHUCIIOTHI B HACKIIIEHHOM MOHOCoe 0,20 HM?,

8. Ilpu 06paboTke naHHBIX MO afcopOLuu a3oTa Ha rpagurupoBaHHON caxe npu 77 K ¢
MOMOIIBIO TpaduKa, COOTBETCTBYIOIETro JHMHEHHOMY ypaBHeHuto bOT, HaiineHo, 4To TaHreHc
yIria HakJIoOHa npsAMoi coctasisieT 1,5-10°, a oTpe3ok, OTceKaeMblli Ha OCH OpAMHAT, PaBEH 5
enuHuIaM (aacopOuus BeIpakeHa B M° a3oTa Ha 1 Kr ajcopOeHTa NPy HOPMAIbHBIX yCIOBHSAX).
Paccuuraiite yaenpHyr0 MOBEPXHOCTh aJcOpOeHTa, IMpearoJaras, 4To IUIONIA/b, 3aHUMaeMas
OJIHO¥ MOJIEKyJIOH a3oTa, paBHa 0,16 HM’,

9. Omnpenenute KOHCTaHTBI ASMIUPUYECKOTO ypaBHeHUs DpeiliHanuxa, HCMIONb3YA
cleayrolre JaHHbIe 00 acopOIMK TMOKCUAA YIIepoaa Ha akTuBHOM yriuie mipu 293 K.
p-10°, Ia 1,00 4,48 10,0 14,4 25,,0 45,2
A-10%, M*/xr 3,23 6,67 9,62 11,72 14,,5 17,7

10. YienbHas NOBEPXHOCTh HEMOPUCTOW caxu paBHa 73,7-10°, m*/kr. Paccuumraiite
IUIOINAb, 3aHMMAaeMyI0 MOJIEKYJOW OeH30ja B IUIOTHOM MOHOCJIOE, UCXOHAS M3 JaHHBIX 00

aacopOuuu 6eHs3ona Ha 3ToM ajcopbente mpu 293 K:
p, [a 1,03 1,29 1,74 2,50 6,67
A-10°, MOAB/KT 1,57 1,94 2,55 3,51 7,58

[Ipennonaraercs, 4To U30TEpMa aACOPOLIMHU ONUCHIBAETCs ypaBHeHHEeM JIeHrMiopa.

11. M3mepena amcopOuust a30Ta Ha HU3KOJIUCIIEPCHOM HEMOpPUCTOM Toporke. Haitneno,
yro npu 77 u 90 K creneHp 3amoiHeHHs MOBEPXHOCTH B, paBHas 0,5, mocturaercs mpu  p/ps
cootBercTBeHHO 0,02 m 0,2. Ilonmb3ysack ypaBHeHuem bBOT. Paccuuraiite H30CTEPHUECKYIO
TEIJIOTY ajcopOIuM, a Takxke AudQepeHnranbHble U3MEHEHUs SHTponuu U 3Hepruu ['ubbca
ancopoimu nipu 77 K. Temmora ucnapenus xuakoro azora npu 77 K cocrapinser 5,66 k/[x/Momb.

12 W3orepmbl ajncopOumu razoB A u B Ha HEKOTOpOM TBEpIOM Tej€ ONHCHIBAIOTCS
ypaBHenueM Jlenrmropa. Ilpu temmneparype 77 K crenens 3amonHeHusi mosepxuoctu 6 = 0,01
4UCTHIM Ta3oM A mocturaercs mpu ps = 133-10? Ila, a umcteiM razom B — mpu ps = 1330 Ila.
Paccuuraiite pasHoCTh TEIIOT aacopOumu razoB A u B.

13. Ilocne nepememmBanusi 1-10° xr mopomka koctHoro yrims ¢ 1-10* m® pactBOpa
METHUJIEHOBOTO Toayboro ¢ Kouuenrpamueir 10" kMons/M’, paBHOBECHAas KOHLIEHTPALUS
nocneanero pasua 0,6:10* kmons/m’. Ecim Hasecky yras yasouth (2:10° kr), paBHOBecHas
KOHLIEHTPAIlUs pacTBopa cTaHoBUTCS paBHOW 0,4-10* kmoms/M’. Mcmons3yst ypaBHeHHE
JleHrmiopa, paccuuTaiiTe yAenbHYI MOBEPXHOCTh yIJis, [Iinomans MOBEPXHOCTH MOJIEKYJIbI
METHJIEHOBOTO ToJTy00oro B MOHOCI0€E paBHa 651072 Mm%,

14. Ilpm Kkakoil KOHLIEHTpAIMM IIOBEPXHOCTHOE HATSDKEHHE pacTBOpa BaJlepUaHOBOM
KUCIOTHL Oyner pasuo 52,1 mJlk/M%, ecnu npu Temneparype 273 K kodpduiMenTsl ypaBHEHNs
HInmkoBckoco A. = 4-10° mons/M?, K = 56,9 am®/Moins? [ToBepXHOCTHOE HATSXKEHHUE BOABI O =
75,59 mJlx/m>.

15. PactBop nmanemutuHoBOU KHcIOTH CisH,,0, B 6en3zomne conepxut 4,24 r/nM° KHCIIOTHI.
[Tocne HaHeceHWst pacTBOpa Ha IMOBEPXHOCTb BOJBI OEH30JI HCMAPSETCsA, W TaJIbMUTHHOBAS
KHCJIOTa 00pa3yeT MOHOMOJIEKYJISIpHYIO IUIeHKY. Kakoil o0beM pacTBopa KHMCIOTHI TpeOyercs,



4TOOBI MOKPBITH MOHOMOJIEKYJISIPHBIM CJI0€M MOBEpXHOCTH S = 500 cm’. Ilnomans MOJEKyJIbl
MaJIbMUATUHOBOM KMCIIOTBI B MOHOCIIOE Syon = 211070 M2,

16. Paccumraiite mo ypaBHeHuto JleHrmropa ajacopOLHIO MPONHOHOBOM KHCIIOTHI M3
pacTBopa ¢ KoHIeHTpamueit 0,5 MOJIb/IM® Ha MOBEPXHOCTH Pa3zieia pacTBop - BO3ayx mpu 298 K,
€CJIM MIOBEPXHOCTHOE HATSHKEHHE DTOrO pacTBopa 55,6 MJk/M>, HOBEPXHOCTHOE HATSKEHUE BOJIbI
71,96 m/Ix/M* n kKoHcTanTa ypasHenus Jlearmropa K = 7,73 nm®/mon.

17. Omnpenenute ancopOuuto npu 10°C ans pacTBopa MenaproHOBOW KHUCIOTHI MOJSIPHON
xonnentpanun 0,000316 MOJIB/IM®, €CIM MOBEPXHOCTHOE HATSHKEHHE PacTBOpa paBHO 57-10° H/m,
a TIOBEPXHOCTHOE HATSHKEHHUE BOJIbI TIPU OTOU TeMmepaType paBHo 74,22-107 H/m.

18. IIoBepXHOCTHOE HATSKEHUE BOJHOTO PAaCTBOPA M30BATIEPUAHOBOM KHMCIOTBHI MOJIIPHOMN
kouuentpamuu 0,0312 mons/am® npu 15°C pasuo 57,5-10° H/m. Ompenenute aacopouuo
KHUCJIOTHI Ha TIOBEPXHOCTH PACTBOPA, €CIIM MOBEPXHOCTHOE HATSHKEHHME BOIBI paBHO 73,49:107
H/wm.

19. IToBepXHOCTHOE HATSKEHUE BOJHOIO PacTBOpa TMAPOKCHA HATPHUS MACCOBOM J0JIEH
20% npu 20°C pasuo 85,8:10° H/m. Onpezmenure ancopOluI0 Ha MOBEPXHOCTH pPAcTBOpa W
c/ienaiiTe BbIBOJI O MOBEPXHOCTHOM aKTUBHOCTHU TUApoKkcuaa HaTpusi. [loBepXHOCTHOE HaTsHKEHHE
BosI ipu 20°C pasro 72,75-10° H/m, a iotHocTs pactBopa NaOH pasna 1,219 r/em’.

20. Bennunna ancopOuun kpacutens (IIAB) u3 pactBopa MoxkeT ObITh UCHIOIB30BaHA IS
OIIEHKU YJIENBHON MOBEPXHOCTH MOpOIIKOB. Ilpu BBeaenuu 1 r aktusHOro yris B 100 cm’
BOJHOI'O pacTBOpa METHJIEHOBOT'O TOJIyOOr0o KOHIIEHTpALUs KpacuTessl M3MEHSAETCSl OT HadyajabHOU
1-10"* Monb/aM’ 10 KOHEUHOM paBHOBECHOH 6-10~ MoNB/IM°, @ TIpH 100aBIIEHUH 2 T YIJIs K TAKOMY
K€ MCXOTHOMY PacTBOPY PaBHOBECHAst KOHIEHTpauus coctasuia 4-10° monw/am’. Cuuras, uTo
ajzicopO1Msl ONKMCHIBAeTCs ypaBHEeHHEM JIeHrMIopa, paccuurtaiTe sy, yris. [lnomanp, 3aHuMaemMyo
MOJIEKYJION KPACUTEIS Ha TOBEPXHOCTH, IIPUMUTE paBHOi 0,65 HM™.

Tema 2. «/[eoninoii 31ekmpuuecKuil cioi»

1. Bonpocwt 015 ycmnozo onpoca

1. Tloyemy CKOpPOCTh NBHIKEHUSI KOJUIOMAHBIX YACTHUI[ B DJIEKTPUUYECKOM IOJIE MPUMEPHO
TOTO € TOpSJIKa, YTO W CKOPOCTh JBMKEHHUS TMPOCTBIX HOHOB, XOTS pa3Mephbl KOJJTOWIHBIX
YaCTHUI[ BO MHOTO pa3 MPEBBILIAIOT pa3Mepbl IPOCTHIX HOHOB?

2. KakoBbl BO3MOXHbI€ TPUYMHBI BO3HUKHOBEHHUS JABOMHOTO SJIEKTPUYECKOrO CJIOS Ha
Mexdasznoit moBepxHocTtu? [lpuBeawte mnpuUMEpsl MEXaHHU3MOB O00pa30BaHUS  JBOMHOTO
AJIEKTPUYECKOTO CJIOS B PA3IMYHBIX JUCTIEPCHBIX CUCTEMAX.

3. JailTe xapakTE€pUCTHKy CTPOEHHUS JBOMHOIO 3JIEKTPUUECKOTO CIIOS HAa MOBEPXHOCTHU
paznena ¢da3. Kak usmeHsieTcst moTeHIHMal ¢ pacCTOSHUEM OT MOBEPXHOCTH?

4. Pacckaxute 00 OCHOBHBIX TOJOXEHHUSIX TEOPUH CTPOCHHUS JABOWHOTO AIIEKTPUUYECKOTO
cinos. Kakoe cooTHOILIEHHE JIEKUT B OCHOBE 3TOM TEOPUU?

5. Yro moHMMAIOT MO TOJIIMHON Tu(Yy3HOH YaCTH JBOWHOTO 3IEeKTpHUecKoro cios? Yem
orpezeNsieTcs TONIIKHA IUIOTHOU U 11 Py3HON yacTel ABOWHOTO 3JIEKTPHUUECKOTO CII0s?

6. IlepeuncnuTe SMEKTPOKUHETUYECKUE SIBICHUS U OOBSICHUTE, YeM OHU O0YCIIOBIICHBI.

7. UYro Ha3LIBAIOT 3JIEKTPOKMHETHUYECKUM mnoTeHnuanom? Kakue ¢akropsl BiusiorT Ha & -
MOTEHLIMA OTPULIATENbHO 3apSKEHHBIX YACTHI] MPU BBEIECHUH B 30JIb HUTPATOB Kajus, Oapus U
naHTaHa?

8. Kakoe paznuume mexay a3eTa-MOTEHIMAIOM M TEPMOJMHAMUYECKHM MOTEHIUATIOM?
[ToueMy n3eTa-MmOTEHIIMAT HE MOKET OBITH OOJIbIIE TEPMOIUHAMUIECKOTO?

9. Kak n3meHsercs BeIMYMHA A3€Ta-NOTEHINANIA IPU YMEHBIICHUH YHCIIa IPOTUBOMOHOB B
ancopOIMOHHOM ciioe? B Kakux ciydasx J3eTa-moTeHnuan OyaeT paBeH Hyo?

10. Kakas cymecTByeT CBA3b MEKy TOJIIMHOW ABOMHOTO 3JEKTPUUECKOTO CIIOS, BEIMYUHOU
J3eTa-MoTeHIMaNa U yCTOMYMBOCTBIO 3071517



11. Kakoe BiusHue OyAyT OKa3plBaTh Ha BEIMYUHY J3€Ta-MOTEHIMANa BBEJCHHE B 30JIb
HMOHOB IIIEJIOYHBIX U IIEJIOYHO3EMETBHBIX METAINIOB? BiusHME KakuX HOHOB CuibHee? B kakux
CIIy4asix MPOUCXOIUT Nepe3apsaaKa rpaHysl KOJUIOUAHBIX YaCTHIL?

12. Yro takoe anekTpodope3 u ekTpoocmoc? Kak oOBSICHSIIOTCS ITH SBICHUS? YKaKWTE
MPaKTHYECKOe IPUMEHEHHUE dNeKTpodopesa 1 dIEKTPOoCMoca.

13. Ilpm Kakux yCJIOBHSIX NPUMEHUMO YypaBHeHHE ['‘enbmronbna - CMOIyXOBCKOTO s
ckopocTH 3ekTpodopesa? Kakumu cBoiicTBaMu JOMKHA 0071a1aTh KOHTAKTHAS )KUIKOCTH?

14. Yto Takoe muanm3? KakoBo yCTpoWCTBO auanu3aTtopa W anekrpoauanusaropa? I[louemy
NpU  JJTUTENBHOM JUANM3€ MPOUCXOIUT paspymieHue 3ond? ['ne w s kakux 1ene B
MIPOU3BOICTBE NMIPUMEHSCTCS TUATN3?

15. Kakyto ponb urpaet MeMOpaHa npu JUalln3€ KOJUIOUIHBIX CUCTEM?

16. Ilouemy ¢ yBenMYEHHMEM pPA3HOCTH KOHLEHTPAUUM JJIEKTPOJUTAa B IUATU3ATOPE IO
pa3HbIM CTOpOHAM MeMOpaHbl AUATU3 yCKOPSETCs?

17. Touemy mpu 351eKTpodOpe3e UCTIONH3YETCS TOIBKO MOCTOSTHHBIA dJIEKTPUICCKUAN TOK?

18. KakoBo Ha3HaueHuUe AUaANN3a, SIEKTPOANAIN3A U YIbTpaduiabTpaun?

19. Kakoil koyuiowaHbld arperaT Has3biBaetcss Mmuiewion? Yrto takoe rpanyna? KakoBo
cTpoeHre Munenn TuooOHBIX 307eit? [lokaxute 3TO HAa TpUMepe MHULEIBI 301 Cylbduaa
cypbMsl (111).

20. HazoBuTe MeToAbl ompeaesneHus 3apsiia rpanyna B 30isX. [lepeunciante 301u, rpaHyJbl
KOTOPBIX UMEIOT MOJIOKUTEIHHBIC U OTPUIIATEIILHBIC 3aPS/IbI.

21. Kakoe ctpoeHue koJiiowja HasbiBaeTcs u3oldiekTpuueckuM? Kak oHo ompexpensercs?
[IpuBenuTe MpUMEPHI CTPOCHUSI MUIIEIUTBI KAKUX-THOO0 30J1€H B U302JICKTPHUECKOM COCTOSHUU.

Tema 3. «Konnouono-oucnepchnoie cucmemvl U UX Yu3UKO-Xumudeckue ceolucmea)

1. Omuem no nabéopamopnoii pabome

JlaGopaTtopnas padora Nel. ITomydeHne KOUTOUIHBIX PACTBOPOB

Ilpumepnvie mecmosgwie 3a0anus

1. Hedenomerpuaeckuii MeTo1 HCCIICOBAHUS TUCTIEPCHBIX CUCTEM OCHOBAH Ha M3MEPEHUU:
A) UHTEHCUBHOCTHU CBETA, MPOILEIIIET0 Yepe3 AUCIIEPCHYIO CUCTEMY;

b) nHTEeHCHBHOCTH CBETa, PACCESHHOTO JUCTIEPCHOM CUCTEMOM;

B) noxazarens npenomieHns JUCIEPCHON CUCTEMBI.

2. TypOuauMeTpuYecKwii METOJ| HCCICOBaHHUS AWCIEPCHBIX CHUCTEM OCHOBaH Ha
W3MEpEeHUH:
A) myTtHOCTH; B) ontnueckoit miotHocTH; B) nmokasarens npeaomiieHus.

3. YpaBHenue Panest npuMeHnMO 1pu COOTIOICHUH CIEIYIONINX YCIOBUI:
A) HeT morJomeHus cBeTa; b) HeT paccestHus CBeTa;

B) HeT noBTOpHOTO CBETOpaCcCEsIHUS;

I') pa3amepsI yacTuIl CON3MEPUMBI C JUTMHOM BOJIHBI CBETA;

J1) pa3aMepsl 4acTUIl MHOTO MEHBLIE JITMHBI BOJIHBI CBETA;

E) matepuan yacTuil ABJISIETCS AUIEKTPUKOM;

7K) yacTuis! SBISAIOTCS JIEKTPONPOBOIALIMMH.

4. B nucniepcHOM cucTeMe MpH pa3Mepax YacTHIl MEHBILE JJIMHBI BOJHBI MAJAOLIETO CBETA
CBETOBOM MOTOK NMPEUMYILECTBEHHO:
A) pacceuBaercs; b) orpaxaercs; B) npenominsiercs; ') He mensiercs.

5. B nucnepcHoi cucTeMe IpU pa3sMepax 4YacTHll, COU3MEPUMBIX C JUIMHOW BOJIHBI
Na/Ial0LIEeTo CBETa, CBETOBOM MOTOK:
A) pacceuBaercs; b) otpaxaercs; B) He mensiercs.



6. Eciin 00bEM wacTuil yBenMuyuTCS B 2 pasa, TO NpHU COONIOACHUU ypaBHeHHUs Panes
MHTEHCUBHOCTb CBETA, PACCESIHHOIO JUCHEPCHOM CHUCTEMOM, IIpU TOCTOSIHHOM MacCOBOM
KOHIICHTpAIIUU JUCTIEPCHOU (pa3br:

A) yBenuuutcs B 2 pasa; b) yBenuuurcs B 4 pasa;

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

7. Ecnu nnwHA BOJIHBI TAJAlONIETO CBETAa YMEHBIIHWTCS B 2 pas3a, TO MPHU COOIIOJICHUU
ypaBHEHUs Pajiest MHTEHCUBHOCTD CBETA, PACCESIHHOTO JUCIEPCHON CHCTEMOM, NPU MOCTOSHCTBE
JPYTUX TapaMeTpoB:

A) yBenuuutcs B 2 pasa; b) yBennuurcs B 16 pas;

B) ymenbmuTes B 2 pasa; I') ymenbmutes B 16 pa3; /1) He u3MeHHTCS.

8. Ecnu nuamerp wacTuil yBETMUUTCS B 2 pasa, TO NMpu coOIOAeHUM ypaBHeHHs Panes
MHTEHCUBHOCTb CBETA, PACCESIHHOIO JUCHEPCHOM CHUCTEMOM, IpH TOCTOSIHHOM MacCOBOM
KOHIICHTPAIIUU JUCTIEPCHOU (pa3br:

A) yBenuuurcs B 4 paza; b) yBenuuurcs B 8 pa3; B) ymenbimrcs B 8 pas;

I') ymenb1uTcs B 2 pasa; J1) He u3MeHuTcs.

9. Ecnu auaMerp yacTHll YMEHBIIUTCS B 2 pa3a, TO NpU coONI0ACHUM ypaBHeHUs Panes
MHTEHCUBHOCTb CBETA, PACCESIHHOIO JMUCIEPCHOM CHUCTEMOW, MNpU IOCTOSHHOM YHMCIEHHOU
(4acTH4HOI) KOHLIEHTPALUK JUCTIEPCHON (ha3bl:

A) yBenuuures B 8 pas; b) yBenuuutcs B 64 pasa; B) ymenbmutces B 8 pas;

I') ymenbuTes B 64 pasa; J1) He u3MeHuTcs.

10. YnpTpaMHKpOCKOIIHSI OCHOBAHA HA SIBJIICHUH:

A) otpakenus cera; b) npenomienus csera; B) paccesnus cera; I') moriomieHus cera.
11. T'omy0oii uBeT Heba 00yCIOBIIEH:

A) TOTJIOIIEHUEM CBETA; b) paccesiHuem cBera; b) npenomiiennem cera.

12. Pa3mepsl yacTuIl B yJIbTPaMHUKPOI€TEPOTEHHBIX CHCTEMAaxX (30J151X) MOKHO ONpEAETUTh
METOJIaMHU:

A) ceuMeHTalK B TPaBUTALIMOHHOM I10JIE;

b) ocHOBaHHBIMU Ha CeIMMEHTAIIMOHHO-TU()(PY3MOHHOM PaBHOBECHH;

B) ocmomeTpuu; I') cequmenTauu B ICHTPOOCIKHOM TIOJIE;
J1) onTryeckoi MUKPOCKOIINH; E) cBeropaccesaus;
2K) cutoBoro ananusa; 3) yIbTPaMUKPOCKOIIHH.

13. Pa3mepsl 4YacTHIl B MHUKPOTETEPOTE€HHBIX CHCTEMax (IMOPOLIKH, CYCHEH3HH) MOXKHO
OIIPEICJINTh METOJIAMHU:

A) cBeTopaccesiHusl, OCHOBaHHBIMHU Ha ypaBHeHuu Panes;  b) curoBoro ananusa;

B) ocmomeTpuu; I') ceaumenTanuu B rpaBUTAIIIOHHOM I10JI€;

J1) OCHOBaHHBIMU Ha CEAMMEHTALMOHHO-TU((HY3HOHHOM paBHOBECHUH;

E) ontrueckoit MUKpOCKONUY; ) yapTpaMuKpoCKoIuu.

14. Paccuuraiite mo ypaBHEHUIO Payies, BO CKOJIBKO pa3 MOHU3BUTCS WHTEHCUBHOCTH
paccessHHOrO cBeTa OesbIM 30JIeM, €M O00BEM KaXKJIOM YacTUIBl MPH MOCTOSHHON 00BEMHOM
KOHIEHTpaluu AUCTepcHO (a3bl yMEHbIIUTCS B 4 pasa.

15. Paccuutaiite 1o ypaBHEHHMIO Paes, BO CKOJBKO pa3 BO3pacTET HHTEHCUBHOCTD
paccestHHOro cBeTa OenbIM 30JIeM, €CJIM pa3Mepbl YacTUI[ MpPH TOCTOSHHOW OO0BEMHOMN
KOHIIGHTPALUH TUCTIEPCHOI (a3bl yBenuuaTcs oT 5 HM 10 10 HM.



Tema 4. «3fzel<mp01<unemuttec1<ue ceolicmea ()ucnepcnblx cucmem»

1. Omuem no nabdopamopnoii pabome
JlaGopaTtopHnas padota Nel. Ompenenenne pa3MepoB YaCTHUIL 307151 TYPOUAUMETPUUECKIM
METOIOM

Ilpumepnvie mecmosvie 3a0anus

1. DAeKTpOKMHETUYECKUI MOTEHIINA 3aBUCUT OT:

A) TemmepaTypsl; b) mioTHocTM nucnepcMOHHOW cpeabl; B) BA3kocTH IuCHEpCHOHHON
cpensl; ') auanexkTpruueckoil MpOHUIIAEMOCTH TUCIIEPCUOHHON cpenbl; 1) BpeMeHu MpoBeieHus
anekTpodopesa.

2 DIEKTPOKUHETUYECKU MOTEHI[MAJ HE 3aBUCHT OT:

A) WOHHON CHIBI JUCHEPCUOHHOW Cpenbl; b) BS3KOCTH AMCIEPCHOHHON cpersl; B)
Temnepartypsl; I') paccTosHus Mexay anekTpoaamu; Jl) 100aBoK 37E€KTPOIUTOB.

3. DNEeKTPOKUHETNYECKUI OTEHIMAT — 3TO TOTEHIIAA:

A) Ha paccTOSSHMM OT IMOBEPXHOCTH, paBHOM TonmuHe nuddysnoit vactu JII9C; b) Ha
rpaHuie Mexnay IuoTHoM u aupdysnoit uvactsamu [IOC; B) moepxnoctu; I') Ha rpanuue
CKOJIBKEHUSI, BO3HUKAIOIEH TIPY IBYKCHUH OJTHOUM (pa3bl OTHOCUTEIBHO JIPYTOM.

4. YcTaHOBHUTE COOTBETCTBUE MEXKTY SIBIEHUEM U €T0 ONPEEICHUEM:

I) mepememnienue 4vacTul AucCepcHOW (pa3bl OTHOCUTENBHO AMCIIEPCHOHHOW cpeabl MOJ
JEHCTBUEM IPUJIOKEHHON Pa3HOCTH IOTEHIIUAJIOB;

II) nepemenieHre TUCIEPCUOHHON Cpellbl B MOPUCTOM Telle MOJI AeHCTBUEM NMPHIIOKEHHON
Pa3HOCTHU MTOTEHIUAJIOB;

III) BO3HMKHOBEHHE pA3HOCTH IMOTEHLIMAJIOB MPU TEUEHUM JHUCIEPCHOHHOW Cpenbl B
KalwuIsIpe nox AEHCTBUEM Ilepenaja JaBJICHMS;

IV) BO3HMKHOBEHHE pA3HOCTH MOTEHLMAJIOB IO BBICOTE CTOJ0Aa CYCHEH3UU IpHU
CeAUMEHTAIUU YaCTUL] IO ACHCTBUEM CUJIBI TSXKECTH.

A) DOnextpoocmoc; b) Ilorenmman teuenus;  B) Ilorenmman cemumentammm; 1)
DnexTpodopes.

5. Dnektpodopes — 3T1o:

A) mepemeneHHe YacTHIl JUCIEPCHON (ha3bl OTHOCUTENBHO JUCHEPCHOHHON Cpelbl MOA
JeiCTBHEM MPUIIOKEHHON Pa3sHOCTH MOTEHLHUANoB; b) mepemenieHne AUCTIEPCHOHHON cpeibl B
MIOPUCTOM TeJ€ TMOJA JEHCTBUEM INPUIOKEHHOW pPa3HOCTH MOTEHLUUANOB; B) BO3HMKHOBEHHE
Pa3HOCTH NOTEHIMAIOB IPU TEUYECHHWHM JTUCIEPCUOHHOW Cpeabl B KallWUISPE TMOJ JIEUCTBHEM
nepenajaa JaBjieHui; ') BOSHUKHOBEHHE PAa3HOCTH MOTEHIMAIOB IO BBICOTE CTOJ0a CyCIEH3UU
MIPU CEAVMMEHTAIMU YACTHIL O] ACHCTBUEM CUJIbI TSKECTH.

6. DIIEKTPOOCMOC — 3TO:

A) mepemeleHue YacTHIl AMCIEPCHON (a3bl OTHOCUTEIBHO AMCIIEPCHOHHOM Cpenbl Moj
JEICTBUEM MNPUIIOKEHHONM PAa3sHOCTU NMOTEHLUANOB; b) mepemelnieHne AUCIEPCUOHHON Cpefbl B
MOPUCTOM TeJie TOJA JICWCTBHEM NPHIOKEHHOW Pa3HOCTH IMOTEHIMAIoB; B) BO3HUKHOBEHHE
Pa3HOCTH MOTECHIMAJIOB IIPU TEUYCHHUM IUCIEPCUOHHOW Cpeabl B KallMIUIAPE IOJ IEUCTBUEM
nepenaja nasjaeHui; [') BOSHUKHOBEHUE PA3HOCTH MOTEHILMAIOB IO BHICOTE CTONOA CYCIEH3UU
IIpU CEAMMEHTALUU YACTHULL 10 ACHUCTBUEM CUJIBI TSXKECTH.

7. IloTeHmman ceTMMEHTAIIUHA — DTO:

A) mepemeneHHe YacTHIl JUCIEPCHON (ha3bl OTHOCUTENBHO JUCHEPCHOHHON Cpellbl MOA
JIEMCTBHEM NPUJIOKEHHON Pa3HOCTH NOTEHIIMAJIOB;

b) nepemenienne AMCIIEPCUOHHON Cpebl B MOPUCTOM TeJ€ MO AEHCTBUEM MPUIIOKEHHON
Pa3HOCTH MTOTEHIUAJIOB;

B) BO3HUKHOBEHHE PA3HOCTH TMOTEHIUAIOB MPU TEUEHHUHM JUCIEPCHOHHOW Cpeasl B
KanuJuisipe 1o ACMCTBUEM TNiepenajia JaBICHU;

[') BO3HHMKHOBEHHME PA3HOCTH MOTEHIMAJIOB IO BBICOTE CTON0Aa CYCHEH3UH IpH
CEMMEHTAIMHU YaCTHI] IO ACHCTBUEM CUJIbI TSKECTH.



8. Ilorenmain TeueHus — 31o:

A) mepeMelieHne YacTHIl JUCTIEPCHOW (ha3bl OTHOCHUTEIBHO TUCIIEPCHOHHOW CPENbl IO
NEICTBUEM NPUIIOKEHHON Pa3HOCTH MOTEHINAIIOB;

b) nepemenienre AUCIIEpCUOHHON cpebl B MOPUCTOM TeJie MOJ JEHCTBHEM MPUIIOKEHHON
Pa3HOCTH NOTEHIIUAJIOB;

B) BO3HHMKHOBEHHE pa3HOCTH NOTEHUMAIOB IpPU TEYEHUHU JAHUCIIEPCHOHHOW Cpeabl B
KaluJuIspe NoJ AEUCTBUEM TIEpenaja 1aBJIeHUl;

[') BO3HUMKHOBEHHE PAa3HOCTUM MOTEHLHMAJIOB IO BBHICOTE CTOJ0Aa CyCHEH3UH IpHU
CEIMMEHTAIUH YaCTHI] MO IEHCTBUEM CHJIBI TSKECTH.

9. Ilpm  BeIBOge  ypaBHeHus  ['enpmronbra-CMONyXOBCKOTO Uit pacuéra
ANEKTPOKMHETHYECKOT O TOTEHLIUAA 10 IaHHBIM 3JIEKTPOOCMOCA IIPUHUMAETCS], UTO:

A) TBEpnas (daza sBisieTcs NpoBOJHUKOM; b) Tommuba qud¢y3HOro ciiosi HAMHOTO MEHBIIIE
nuamerpa mnop; B) crtpoenme JI9C He MeHseTcs MOA JAEWCTBHEM IPWIOKEHHON pa3HOCTU
noteHmanos; ') sxunkas dasza ssisercst mpoBogaukoM; J1) Tommmaa audGy3HOTOo ClI0si HAMHOTO
OosbliIe TUaMeTpa mnop.

10. [IpenebpexeHne MOBEPXHOCTHOU MPOBOAMMOCTBIO MPH PACUETE DIIEKTPOKUHETUUECKOTO
MIOTEHLIMANA 110 IaHHBIM 3JIEKTPOOCMOCa!

A) 3aHmKaeT aOCOJNIOTHOE 3HAYCHHE SJIEKTPOKMHETHYECKOTO IMOTeHIMana; b) 3aBwimiaeT
abCONIOTHOE 3HAYCHHE dJIEKTPOKMHETHYECKOro NOTeHnMana; B) He BiMAeT Ha BEIMYUHY
AEKTPOKMHETUUECKOT 0 MOTeHIIHaa

11. ITpu pacyére 3nE€KTPOKMHETUYECKOrO MOTEHIMANA 0 JaHHBIM 3JIEKTPOOCMOCA MOXKHO
npeHeOpeyb BIUSHUEM ITOBEPXHOCTHON MPOBOJIUMOCTH, €CJIU TOJIIIHHA TU(P(Y3HOTO CIOS:

A) paBHa nuameTpy KanmwuiipoB; b) MHOro MeHsle nuamerpa KanwuisipoB; B) Oomnblie
TaMeTpa KaruuisipoB.

12. PenakcannoHHbiit 23Q ekt npu anekTpodopese:

A) yckopsier aBrmxkeHHe yacTtull; b) 3amemiser nBukeHue dvactul; B) He Bimser Ha
CKOpPOCTb JIBUJKEHUS YaCTHLL.

13. IIpu pacuére >M€KTPOKMHETUYECKOTO MOTEHILMaNa MO JaHHBIM 3JIeKTpodope3a MOKHO
npeHedpeyb BIMSHUEM pellakCcalliOHHOTO pdeKTa, eciin TOMIUHA JU(PYy3HOro cios:

A) 6ombImie pa3mepa vactuir; b) paBHa pasmepy wactuir, B) MHOTO MeHBIIIE pa3mepa J4acTHll.

14. DnexkTpodopeTrnieckoe TOPMOKEHUE:

A) He BIMSET HA BEJIMYUHY JJIEKTPOKMHETUYECKOTO MOTeHIMaa; b) 3aBblliaeT BeTUYHHY
JJIEKTPOKMHETUYECKOTO  IMOTEHLMana;, B) 3aHmkaer BEIWYMHY  AJIEKTPOKMHETHYECKOIO
MOTEHLIMaNA.

Tema 5. «Ycmoiiuueocmob KonnouoHo-0uCnepcHvIX cucmem»

1. Omuem no nabéopamopnoii pabome

JlaGopaTopnas pabora Nel.  Ompenenenue mopora KOAaryJsiidd 30/ C TOMOIIBIO
(OTO3IEKTPOKOIOPUMETPA.

JlaGoparopnass pabGotra Neo2. HccnenoBaHue KoaryJiHpyrOIIETo JCHCTBHS HOHOB B
3aBHCUMOCTH OT M3 3apsija.

JlaGopaTopHass pabora Ne3. H3yueHue BIMSHUS HENPABWIBHBIX PSATOB C IOMOIIBIO
(OTO3IEKTPOKOTIOPUMETPA.

JlaGopaTtopHnas padota Ne4. Bzanmuast Koarymsius 307eH.

JlaboparopHast pabota Ne5. Kommonnnas 3amura.

Pewenue 3a0au

1. 3ons Gpomuma cepebpa MOIydeH peakmueil JBoiHOro ooMena 16 ¢cM® pacTBopa HUTpara
cepebpa MousipHoi koutentparuu 0,005 mMons/iM® 1 40 cM® pacTBopa GpoMHUIA Kaaus MOJIAPHON
kouuentpanuu 0,0025 mons/nm’. Kakoit m3 aByx anekrponutoB - MgSOs mmu K;[Fe(CN)g] -
OyzaeT UMeTh OONBILINIA OPOT KOATYJISLUY TS TOJTyYE€HHOTO 3071517



2. Hamucare ¢opmynsl mMunemn 3oieit AI(OH)s, crabunmsupoBannoro AlCl;, u SiO,,
ctabunusupoBanHoro H,Si0s,. Jlns kakoro M3 yKa3zaHHBIX 30J1€M JIydIIUM KOaryJsiTopoM
apinsieTcs pactBop FeCl;? Na,SO4?

3. Kak pacnonoaTcss IOpOTH KoaryJsauu (B MOJB/M’) B psxy pactBopoB coseil NaCl,
Al(Cl);s, Na,SOs u NaH,PO, nns 3011 ruapokcuaa xenesa (II), momyueHHOro MeToaOM
ruaponusa? Jlaite nosiCHEHUS.

4. Tloporu KoaryJsiliMy 3JI€KTPOIUTOB IS 30714 Cyab(uaa MbIbika As;S; paBHBL: Cy,cy

= 60 momb/M’,  Cppe, = 2,88 mome/M’, C e, = 0,3 moms/M’, Cyys0,= 58,6 Moms/M’.

Onpenenure 3apsl TpaHyd 3078 Cyldb(QHUAa MbIIIbsIKa W OTHOLIEHHE KOaryJupyromen
CIOCOOHOCTH MOHOB.

5. Kakoe kommuectso 0,01 M pacrteopa K,Cr,O; (cM’) HykHO n06aButh K 1 am° 30115
TMJIPOKCU/Ia aTIOMMHUS, 4TOOBI BbI3BaTh ero koaryssauuto? Ilopor koarymsumu paseH 0,63
MMOJIB/ M.

6. Jna xoarymsman 10° m° 30ms AI(OH); tpeGyercs 10 cm® pactBopa Alxy(SOs)s.
Konuenrpanus snexrposuta pasaa 0,01 kmons/M’. PaccunTaiite OpOr KOAryJIsAIUM 3015,

7. Kakoit o6bem pacteopa Ba(NO;), ¢ xonuenrtpauueit 0,05 kmois/M® TpeGyercs s
koarynsmun 10 m® 30 AgI? Tlopor koarynsinuu pasen 2 - 107 kmons/m’,

8. Omnpenenure mnopor koarymsiuuu 3078 AlLOs;, eciau koaryisiuus NPOUCXOAUT MpPU
no6asiennu 50 cm’® pactBopa KoCrO, ¢ konuentpanueii 0,01 kmons/m® x 107 M° 305131,

9. Koarymauus 10° »® 3011 Agl mabmopmaercs npu gobabieHur K Hemy 10° M
snekrpomuta KNO; ¢ koHnentpanumeii 1 kxmoms/m®. Ha ocnoBanum teopun JJIOO onpenenute
xonuentparuio 10 m* snexrponura Ca(NOs), , KOTOpas BBI3bIBAET Koarysiuio 107 M 301s1.

10. Koarymsmus 10° m° 3oms Agl mabmomaercs mpu Jo0aBIeHMH K HeMy 5 oM’
snextponuta Ca(NOs), ¢ konuentparmein 0,01 kmoms/m’. Ha ocuosanuu teopuu JIJIDO
onpenenute KoHneHTpanuo 10° M* snexrpomura AI(NO;); , KOTOpas BBI3BIBAET KoArysauo 107
M° TaHHOTO 30JT4.

11. Koarymsmust 3-10° m° 30oms Agl maGmomaercss mpu jno0apieHuu K Hemy 30 cm’
snextponuta KNO; ¢ konnentparnumeii 1 kmons/m’. Ha ocnoBanuu teopun JIJIPO onpenenure
kouuentpanuio 107 m® anexkrponura AI(NOs); , KoTOpas BeI3bIBaeT Koaryusnuio 10~ M’ 1aHHOoro
30151

12. Bpemst no10BUHHOM Koarysisauuu © 3051 300Ta B BOJE IPU JEHCTBUM XJIOpUAa HATPHUS
paBHa 20 c. Onpenenure BpeMs, 3a KOTOPOE KOHLEHTPALUs 30JI1 YMEHBUIUTCS B 10 pas.
KoHCTaHTy CKOpOCTHM KOAryysiuM Bhluuciute 1o Gpopmyine K = 4RT/(3nN,); n=10"Ta-¢; T
=300 K.

13. KoncranTa ckopoctu Koaryisuu 3omsa K = 5-10" v’ - ¢'. HauanpHas KoHIEHTpanus
3on4 coctaBnger 3 - 10" gactum B M°. Onpenenuth KOHLIEHTpAUHUIO 30511 yepe3 30 MuH.

14. Ilpu uccrnenoBaHUKM KMHETUKU KOATyJISIUMM 307 30JI0Ta PacTBOPOM XJIOpUJA HATPHS
MIOJIyYEHBI CIeTYIOIIUe 3KCIIEPUMEHTAIIbHbIE TaHHbIE!

15. Onpenenure KOHCTaHTYy CKOPOCTH Koaryusauuud 1o CMOIyXOBCKOMY TIpaduyecKuM
METOJIOM ¥ CPaBHHTE €€ ¢ KOHCTaHTOM, paccuuTaHHol mo ¢popmyne K = 4RT/(3nNy); n =107
IIa-c; 7=300 K.

16. PaccunTaiiTe 4YHMCIO NEPBUYHBIX YaCTHUI THUAPO30JS 30JI0Ta MPH  KOATYJISALHUU
SIEKTPOJIUTOM K MOMEHTY BpeMeHH T = 150 ¢, eciu mepBOHaYalbHOE YUCIO 4acTull B 1 M’
cocTaBseT Vo = 1,93 - 10", a xoHcTaHTa CKOpPOCTH GBICTPOl Koaryssanuu pasna 0,2 - 1077 m¥/c.

17. Tlonw3ysice ypaBHeHHMEM (CMOJYXOBCKOTO, pacCuuTaiiTe M MOCTPOWTE KPHUBYIO
M3MEHEeHMs OOLIEero YMcia YacTUI] MPHU KOAryJsluu TUAPO30is cepbl. [IucrepcHOCTh HCXOIAHOTO
301 0,05-10° m™', xonumenTpamus 6,5 mr/am’, mwiotHOCTH cephl 0,9 r/cm’. BsaskocTs mucnepcHoi
cpens ipu 295 K cocrasnsier 107 Ila - c. MHTepBasbl BpeMeHH BO3bMUTE paBHbIMH 1, 2, 4, 10 u 20
C.

3

3

18. Ilpy wu3yyeHUM ONTHUYECKMM METOJOM KHUHETHKH JJIEKTPOJMTHOM KOaryJsiuuu
rugaposonst Agl, crabunusupoBanHoro [TAB, momydeHo 3HaueHHEe KOHCTAHTBI CKOPOCTH OBICTPOM



Koaryssuu, pasaoe 3,2- 10" mY/c (mpu 293 K). Bsskocts cpensl 1107 ITa- c. CpaBaute 1y
KOHCTAHTY C KOHCTaHTOW, AaBaeMoil Teopueit CmomyxoBckoro. OOwsicnute BiusHue [TAB Ha
XapakTep KOaryJsiuu.

19. Ilo »KCIEpUMEHTAIbHBIM JaHHBIM BpEMS IIOJIOBUHHOW KOAryJSIUU THAPO30JIs
cocraBiusger 340 ¢ [pU HCXOMHOM KOHLEHTpauuu wdactun 2,52 -10" wgact./m’, BsskocTH
nucniepcHoii cpeasl 1-107° Tla-¢ m temmeparype 293 K. Cnemaiite BBIBOA, OBICTpOH WM
MEJIJICHHOM sIBisieTcsl Koaryisinusa. Kak M3MeHUTCs CKOPOCTh KOAryJisiliuM, €CJIU BSI3KOCTb CPEbl
YBEJINYUTH B 3 pasa?

20. Bo ckosbKO pa3 yMEHBIIUTCS CyMMapHO€ YHUCIIO YACTHI] Vs JbIMa MaPTEHOBCKUX TMeUeit
yepe3 1, 10, 100 ¢ nmocne Havana xoaryysanuu? Cpennuid paanyc yactul 20 HM, KOHUECHTpALMS
1- 107 kr/™’, mmotHOCTH YacTui 2,2 r/cm’. KoHcranTta ObICTpoit Koarysuu, 1o CMOTyXOBCKOMY,
pasHa 3 - 107'° m’/c.

Tema 6. «MukpozemepozenHnbvie cucmembl»

Omuem no 1adopamopnoii pabome

JlaboparopHas pabota Ne 1 «CycnieH3un, SMyJI5CUU U TIEHBD)

JlabopaTtopHas padota Ne 2 «OnpesienieHre KpUTHIECKOW KOHIICHTPAIUH
MHUIEIT000pa30BaHUS 110 U3MEHEHHIO TIOBEPXHOCTHOTO HATSHKCHUSDY

Ilpumepnbolii nepeuens pepepamunvlx mem

1. YenoBek Kak CynepKOIION

2. TexHOJOruK pa3pyLlIeHUs SMYJIbCUN B CUCTEME MTOATOTOBKH HE(TH.
3. Peonornyeckue cBOWCTBA CHIPBIX HEPTEH.

4. Ilpupoansie HePTEOUTYMBI.

5.YcTolunBOCTh BOJOHE(MTAHBIX IMYJIIBCHIA.

6. Posnb npupogHbIX cTabninn3aTopoB HE(YTH B YCTOHUMBOCTH IMYJIbCUH.
7. MexaHu3M JIeUCTBUS AEIMYJIIbIaTOPOB.

8. CBEepXKpUTUUYECKOE COCTOSIHHE BEIIECTBA.

9. Hedrsiabie mucriepcHBIE CHCTEMBI.

10. UckyccTBeHHbIe anmasbl (Kak npumep noiydenus JC konaeHcanuei)
11. KpyroBopot aspo3oJiieii B mpupojie

12. 3p10yune necku (aedopmarus 1 peosorus)

13. Ma3yT kak cycrnensus ¢ xuakoi 1P

14. Hano4acTuupl 30J0Ta - U3 MUKPOAMYJILCUI

Tema 7. «Konnouono-xumuueckue ceoiicmea BMB»
Omuem no 1adopamopnoii pabome
JlaboparopHas pabota Ne 1 «VccnenoBanrne KUHETUKYA HAOYXaHUS TOJIMMEPOB)
JlaGopaTtopHas padota Ne 2 «Ornpezenenne MOJIEKYISIPHOW MacChl TIoJinMepa
BHUCKO3MMETPUYECKIM METOJIO0M)
JlaGopaTtopHnas padota Ne 3 «Ornpeaenenne n303JeKTPUIECKON TOUKH OenKkay

Tema 8. «Peonozuueckue ceoiicmea OUCnepCcHvlX cucmem)
Omuem no 1adopamopnoii pabome
JlaboparopHast pabota Ne 1 «/3yueHue cTpyKTYpHOU BSI3KOCTH»
JlabopaTtopHnas padota Ne 2 «M3yuenue peosornueckoro moseneHus pactsopa KM u

TJIIMIOCpUHaA»

Bonpocwt ona ycmnozo onpoca



1. KakuMu OCHOBHBIMH CTPYKTYpPHO-MEXaHMYECKHM CBOMCTBAMM XapaKTEPU3YHOTCS
JUCIIepCHBIE cUCTeMBI? KakuM METOI0M OHU BBISABIISIOTCS?

2. KakoBbl IpU4MHBI BOSHUKHOBEHMSI CTPYKTYD B IUCHEPCHBIX CUCTEMAX?

3. HasoBure nBa OCHOBHBIX THNA CTPYKTYp JAHUCIEPCHBIX CHCTEM (KiIaccuduKaius
Pebunnepa), Kax oHu oOpasyroTcs  (MPOWJUTIOCTPUPYHTE  MOTEHUHUATBHOW  KPUBOM
B3aMMO/JICHCTBHUS YaCTHIl) U Ye€M OTJIMYAIOTCA UX peosoruueckue xapakrepuctuku? [lpuseaurte
IIPUMEPBI PEAIBHBIX CTPYKTYP Pa3IMUHBIX THIIOB.

4. Kak xnaccuuUMpYyIOT AMCIEPCHBIE CHUCTEMBI MO HX PEOJIOIMYECKUM CBOHCTBaM?
[IpuBeauTe TUIIMYHBIE KPUBBIE TEUEHUS IS HUX.

5. Kakue )XMIKOCTH Ha3bIBAKOTCS HBIOTOHOBCKMMU? Hanummre ypaBHeHue HproToHa miis
TeueHus xKuakocTelt. OObpscHUTE (PU3MUECKHI CMBICT BXOJSIIMX B HEro nmapamerpos. Hapucyiite
KpHBBIEC TEYEHUS U BA3KOCTH ISl HBEOTOHOBCKHX CHUCTEM.

6. Hapucyiite kpuBble TeueHHS U 3()P(YEKTUBHOCTH BI3KOCTU AJIS CTPYKTYPHPOBAHHBIX
cucreM. llokaxkure Ha Tpadukax MpeleabHOE CTAaTUCTUYECKOE HampshkeHHe caBura Pr U
NIpEeACIIbHOE HANPsKEHHUE caBura P, , a TakKe BA3KOCTH, COOTBETCTBYIOLIUE HEPa3pyLICHHOW U
MOJTHOCTBIO Pa3pyIIEHHON CTPYKTypaMm.

7. Kakue H3MEHEHHS NPOUCXOAAT B CUCTEMAX C KOAryJIILMOHHOM CTPYKTypoH IIpu
HanpspkeHusix P <P, P.<P <P, u P > P,? O0bsicHuTE sIBIEHUE MOI3yUECTH.

8. UTo mpeacTaBisAIOT COOOH SBJICHUS TUKCOTPONHUU U peoniekcun? YeM 00yCIOBIEHBI 3TH
ABJIICHUS. W JUIsI KaKUX CTPYKTYPHPOBAaHHBIX CHUCTEM OHHM XxapakTepHsl? I[IpuBenute mpumepsl
TaKUX CTPYKTYPHUPOBAHHBIX IUCIIEPCHBIX CUCTEM.

9. Kakoe ypaBHEHHE BBIPaXaeT 3aBUCUMOCTh BA3KOCTH KUJKUX arperaTUBHO yCTOMYUBBIX
JMCTIEPCHBIX CHUCTEM OT KOHIGHTpaluu JucrepcHoil ¢aszpl Ilpu Kakux yCIOBUSIX OHO
MIPUMEHNUMO?

10. Kak 3aBUCHUT BSI3KOCTh PAacTBOPOB IOJIMMEPOB OT MX MOJIEKYJISIpPHON Macchl, (hOpMBI
MaKpOMOJIEKYJI U UX TEPMOAMHAMHUYECKOTO CPOJCTBA K pacTtBopuTento? Hamummre ypaBHEHHE
Mapxka-XayBruHKa 1 XarruHca U OObACHUTE, IPU KAKUX YCIOBHUIX OHHU BBITOJTHSIOTCS.

11. Yro Ha3pIBalOT OTHOCUTEIBHOM, YAEIBHON U XapaKTEPUCTHUECKON BA3KOCThIO? Kak ux
onpenenstor?

12. Yem OOBSICHUTH, YTO BSI3KOCTh M JJICKTPUYECKAsh MPOBOJUMOCTH JHOMDOOHBIX 301€H
IIPUMEPHO PaBHBI BSI3KOCTH U AJIEKTPUUYECKON MPOBOJUMOCTH PACTBOPUTENS?

13. OOBsicHUTE MPUHIMIN JEHCTBUS KANMWUIAPHOTO BUCKO3MMETpa. Hammimure ypaBHEHME
Ilyazeiinss nis oOBEMHOM CKOpOCTM JBHMXKEHHS >KMAKOCTH B Kamwiusipe. Kak kamuOpyroTcs
KalWUISIPHbIE BUCKO3UMETPHI?

14. OObsAcHUTE NPUHLMI JEHCTBUS POTALIMOHHBIX BHUCKO3UMETPOB. [lJIi KakUX CHUCTEM
HCIOJIB3YIOTCS TPUOOPHI 3TOTO TUMA?

15. Kak ocymecTBisieTcs NepexoJ OT KOaryJslMOHHO-TUKCOTPONHBIX CTPYKTYp K
KOHJICHCAIIMOHHBIM  (KPUCTAINTM3allMOHHBIM) W HaobopoT? Bo3snelicTBueM kakux (hakTopoB
MO>KHO BBI3BaTh 3TU NEPEXO/bI?

16. Kakum o00pa3oM pa3Mepbl YacTUIl W B3aUMOJICUCTBHE MEXIy HHUMH BIUSIOT Ha
CTPYKTYpHO-MEXaHHUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM?

17. B yem 3akmouaercs >dpdexr PeOunmepa? Kakume BemiecTBa BBICTYNAIOT B KadeCTBE
MOHU3UTENEH TBepAOCTH MaTepuanoB? [IpuBeauTe mpuMepsl HCIOIB30BaHUS ITOTO 3 dekra.

IlepeyeHb BONPOCOB K IK3aMeHY

1. TereporeHHOCTh U AUCHEPCHOCTh KaK OCHOBHBIC MPU3HAKU OOBEKTOB KOJUIOMIHOM XUMMH.
Pasmeps! wacTun, cTeneHs AUCIEPCHOCTH CUCTEMBI M X B3aUMOCBS3b.

2. TloBepxHOCTHbBIE SIBIEHUS M MX 3HaueHue B Qapmarmu. CB0oOOAHAs MOBEPXHOCTHAs
SHEPrus M MOBEPXHOCTHOE HaTsbkeHue. [lyTu yMeHblIeHHs] cBOOOIHOM MOBEPXHOCTHOM 3HEpPTrun
JUCIIEPCHBIX CUCTEM.



3. TloBepxHoctHo-akTuBHBIe BemecTBa (IIAB). Ctpoenue wmonekynbl (AU(PUIBLHOCTD).
3nauenue u npumenenue [1AB. Knaccudukamnus [TAB.

4. Xapaxtepuctuku I1AB - rugpodunsHo-munoduinsHblil 6ananc (I'JIB) u moBepxHocTHas
aktuBHOCTH. [IpaBuio J{rokio - Tpayo0e.

5. H3orepma moBEpXHOCTHOI'O HATSKEHUS. Y paBHeHUE LIUIKOBCKOrO.

6. MurnemioobpazoBanue B pacTtBopax ITAB. Kputnueckas KOHIIEHTpalus
mutemoo6pazoBanus B pactBopax (KKM1 u KKM2). Metoas! onpenenenust KKM.

7. ComoOunu3anus u ee mpuMeHeHne B Gpapmanuu. JIMmocomsl.

8. Ancop6mus (oburue mousaTusi). M3orepma agcopouuu.

9. Ancop6mus [TAB Ha moBepxHOCTSIX pa3zzaena ‘“*KHUAKOCTh - Ta3” U KUIKOCTh — KHJIKOCTD .
VYpaBuenue ['n66ca.

10. AncopOriiss Ha TOBEPXHOCTH pasfiena ‘“TBepAoe Telo - ra3z”. DKCIepUMEHTaIbHOE
oTpeJiesIeHUe BETMUMHBI a/1COpOLINH.

11. Teopuss mMoHOMONEKynsipHOH azacopOuuu JIsurmiopa. BoeiBoa ypaBHenus Jlanrmiopa.
dusznueckuit cMbIca K03 UIIMEHTOB 3TOTO YpaBHEHUSI.

12. I[NomumonekymsipHas aacopomus. Kanumisipaast KoHIeHCAIHs.

13. AncopOruust Ha MOBEPXHOCTHU pasjiena “TBEpJoe Telo - KUAKOCTh . [IpaBuiio ypaBHUBaHUS
nossipHocTel PeOunaepa.

14. AncopOuust eKTpoiauToB. BinsHue nmpupo sl HOHOB U ajicopbenToB. [Ipasuiio Ilanera -
QasHca.

15. O6menHas ancop6buus. MoHuThI, ux kinaccudukanus u npuMeHeHre. OOMeHHast eMKOCTb.

16. Mexanu3M JeHCTBUSI HMOHMTOB Ha MpHUMEpEe YMSIT4eHHss U OOECCOIMBAHHUS BOJBI.
Perenepanus HOHUTOB.

17. Kore3ust. Anresus. Pacrekanune. CmaunBanue. KpaeBoit yron cmauuBaHus. YpaBHEHUE
IOwnra.

18. Termora cmaunBanus. Koadduuuent ruapodpunbaocTi. UHBEpcUs cMaunBaHusl.

19. Hucnepcubie cuctemsl. Kimaccuguxarms. O01ie MpUHIUIBI TOTYYEeHUs.

20. KonpaeHcanmoHHbIE METOJbI MOMYYEHHs (METOJ XUMHUYECKOW peakluu, METOJ 3aMEHBI
pacTBOpUTENS).

21. JucnepraniMoHHbIE METOABl IMOJYYEHUS (JIMCHEPTrUpOBaHUE B CTYIIKE, B LIAPOBOM U
KOJIJIOWZHOM MEeIbHUIIAX).

22. KomOuHUpOBaHHBIE METO/IbI MOTYUYEHHS (IENTH3ALMS, JIEKTPUUECKUE METOIBI).

23. MeToabl  OYMCTKM  KOJUIOMJHBIX  PAacTBOPOB  (AManm3,  DIEKTPOAUANIN3,
yibTpaduiIbTPALs).

24. ObpazoBanue ABOWHOrO 3nekTpudeckoro cios ([IDC) Ha Mex(a3HBIX MOBEPXHOCTSX.
Teopun crpoenus JIOC (I'enpmronbua - Ileppena, I'ym - Uenmena, llrepna - ®dpymxuna).
DNEeKTPOTEPMOTUHAMUYECKH () U DIEKTPOKUHETHYECKUH (C) MOTEHIINAIBI.

25. Crpoenue mutiesuibl THO(GOOHBIX 307ei. DopMyIia MUIICIIIBL.

26. BnumsHue pa3z0aBiIeHUS W BBEACHHS JIIEKTpoiauToB Ha Toimwuy JI9C m Ha - u C-
noreHuuansl. M3o03nexkrpuyeckoe cocrostaue J19C.

27. YcTOMYMBOCTh JUCHEPCHBIX CHCTEM (arperaTMBHAas M ceAMMEHTalMOHHas). dakTopsl,
onpezenstone ycroitunBocts. Koarynauusa. Bunbl koarynsuuu (CKpbiTas, siBHas, MeJJICHHAs,
ObICTpasi) U X CBS3b C BEJIMYMHOW C- MOTEHIIHAA.

28. Ilopor koarymsiuum W €ro JSKCIEpUMEHTanbHOE ompexaeneHne. Koarymupyromas
CIOCOOHOCTH 31eKTpoauToB. [IpaBuno Lyneie - I'apau. JIMOTpOnHbIE Psiibl KOATYJISAIIUH.

29. OcoOble siBieHHUS, HaON0/aeMble TpPU  ANEKTPOJUTHOM KOAryJdluu: aJAUTHBHOE,
AQHTArOHMUCTUYECKOE M CHUHEPru4ecKoe JEHCTBHE DJIEKTPOJIMTOB IPU COBMECTHOM BBEJICHUU;
nepesapska 30jei (“HenpaBUIIbHBIE PSAABI KOAryJisaiun).

30. “TIlpuBbikanue” 307eil  (NMONMOKUTENBHOE W OTPUIATENBHOE). 3aIlIMTHOE JeHCTBHUE
BBICOKOMOJIEKYJISIPHBIX BEIIECTB. 30JI0TOE YUCIIO.

31. DNeKTpOKMHETHUYECKHE SBIECHUS B JUCIEPCHBIX cUcTeMax (dMeKTpodopes, IIEKTPOOCMOC,
s ekt dopHa, apdext KBunke).



32. CteneHb JAUCIEPCHOCTH U JIMHEHWHBIE pa3Mepbl 4YacTHll. YJENbHas IOBEPXHOCTb
JUCIEPCHBIX CUCTEM IO Macce UM IO o0beMy U ee pacyer. Pacuer cymmapHO# Iuiomiaau
IIOBEPXHOCTU YaCTHLL.

33. bpoyHoBckoe gBmwkKeHHe W auddy3us B JUCHEPCHBIX CHCTeMaxX. 3akoHbl Duka.
Koaddunment nuddysuu. YpaBHeHue DUHIITEHHA Iid ero pacueTa. YpaBHEHUE DWHINTEHHA -
CMOITyXOBCKOTIO JUIsl pacueTa BEeJIMYMHBI CPETHETO CABUra YaCTUI] IPU OPOYHOBCKOM JIBHKEHUU.

34. OcMOTHYECKOE JaBJIEHHE KOJUIOMAHBIX pacTBOpOB. OCMOTHYECKMM METOJ OIpPEIEICHUS
pa3MepoB KOJUIOHUIHBIX YaCTHLL.

35. BsskocTh 1MOGOOHBIX 3051ei. YpaBHeHUEe DUHIITEHHA IS BI3KOCTH.

36. Paccessnue W TOIJIOIIEHHWE CBeTa B JAUCHEPCHbIX cuctemax. OmnanecueHnus. D¢¢ekt
@apanes - Tungand. Ypasaenue Pases.

37. O0masi xXapakTepUCTUKA TPYOOJMCIIEPCHBIX CHCTEM, WX OTJIMYHAE OT KOJIJIOWIHBIX.
Cycnen3uu, nactsl. [Tonydenue u crabunuzanus. [Ipumenenue B papMarum.

38. CequmenTtanus. YpaBHenue Ctokca. CelMMEHTAlMOHHbBIA aHAJIN3 CYCIICH3UI

39. Omynecuu. Knaccudukarusi, MeToIbl TONyueHUs u crabwim3anuu. KoanmecreHIws.
Owmynbratopsl. [IpaBuno bankpodTa. Meroab! onpenenenus tumna smynibcuil. OOpaieHue ¢as
SMYJIbCHM.

40. ITens1. Knaccudukarus, METOIbI IOJYYCHHUS U CTAOUITU3AIINH.

41. Aosposzomn. Krnaccudukanusi, MeTOAbl IMONyYeHHUs, ycTouuBocTh. [IpuMeHeHHe B
(hapmanuu. A>po30JIbHBIE YITAKOBKH.

42. MoneKynsapHO - KHHETHUYECKHE W JIIEKTPUYECKHe CBOWCTBa a’po3oineil. Tepmodopes,
Tepronpenunutanys, Gorodopes. DMeKTpodUILTPHI.

43.  Beicokomonekyisipapie  BemiectBa (BMB, mommumepsr). Meroasl  mosydeHwus,
knaccudukamus.  Crtpykrypa BMB  (nuHeliHas, pa3BeTBJICHHas, TMPOCTPAHCTBEHHAs).
Kondopmanuss ~ MakpoMoJeKyI. Ousnueckue  coctosHuss ~ BMB  (cTexiioobpasHoe,
BBICOKO?JIACTUYHOE, BA3KO-TeKydee). TemmepaTypsl nepexo/ia MexX,1y HUMHU.

44. Habyxanue BMB u ero 3nauenue B papmanuu u menuiuse. TepmoauHaMuka HaOyXaHus
u pactBopenus BMB. Jluotponnsie psinpl HaOyxanus. JlaBneHue HaOyxaHus. YpaBHEHHE
[To3usika.

45. Buckosumetpus. Bwuuabl  BS3KOCTH  KHUIKOCTEH  (AMHAMHYECKas, OTHOCHUTENbHAS,
KnHeMaTtudeckas). YpasHeHust HeroToHa, [lyaseiins, Ctokca.

46. Y nenbHasi, PUBEICHHAs U XAapAaKTEPUCTUYECKAsl BSA3KOCTh pacTBOpoB BMB. VpaBHenus
raynuuarepa m Mapka - XayBuHka - KyHa. Bucko3umerpuueckoe OmNpeesieHue MOJISIpHOU
Maccel BMB.

47. Boigenenne BMB wu3 pactBopoB. BricanuBanme. KoauepBanus. Beiaenenue mnon
JEUCTBHEM OPTaHMYECKUX PACTBOPUTEIIEH.

48. 3actynneBanue pactBopoB BMB u daxtopsl, Biausomue Ha Hero. JIMOTpOmHbBIN psix
3aCTYJHEBAHHSI.

49. llonmanekrponuthl.  Ilomuamdonutel. benku. M3osnexktpuueckas Touka (MIT)
MOJIMAJIEKTPOJIUTOB U OeKOB. MeTOo/Ibl €€ onpeesieHus!.

50. Crymguu u renu. Knaccugukanus. [Ipumenenue B (apmanuu, 3HadeHHe B OMOJOTHU U
menuimae. Cunepesuc. Tukcorporusa. [duddys3us B remsx. [emp—xpomarorpadus.
[leproanueckue peakuu B CTYAHSIX U TEJSX.

Taoauna 9. IMpumeps! OLEHOYHBIX CPEICTB € KIIOYaMK NPABHJILHBIX OTBETOB

No . Bpewms
Tun [IpaBuiIbHBIM
n/ DopMyIMPOBKA 3a1aHUS BBITIOJTHEHHUS
3aJlaHus OTBET
n (B MHHYTaXx)

OIIK-1- Cmoco0OeH aHanM3upoBaTh W HHTEPIPETHPOBATH PE3YIbTATHl XUMHUYECKHX HKCIEPUMEHTOB,
HaONIOACHWHA W U3MEpEHUH

1. 3amanue | B xakom mHTEpBae 0 1
3aKpPBITOTO | U3MEHSIOTCS Pa3MephI
TUIA KOJUIOWTHBIX YacTHIL?




/

Tun
3aJaHusd

DopMyIUpOBKa 3aJaHUs

TIpaBunbHbII
OTBET

Bpems
BBITIOJTHEHUS
(B MUHYTaX)

a) 102 - 107
6) 105 - 107
B) 107 - 10
r) 10" - 10°

XUMUYECKYIO HETITU3alHUI0
CBEXKEro ocaaka kapOoHara
Oapust BBI30OBET DJICKTPOJIHT ...
1. CaCly; 2. BaCly; 3. Na,COs;
4, HCI, 5. Hx omMH u3
3JIEKTPOJIUTOB

Haitnure cOOTBETCTBUS MEXKIY
MeTOo/IaMHI MOy YeHUS
KOJUTOMJTHBIX CHCTEM

1. JucneprupoBaHue

2. Konneucamusa

A) coeaMHEeHHE aTOMOB, HOHOB
WK MOJIEKYJI B arperarsl

B) npobnenue KpymHBIX YacTHIl
JCTIEPCHOH (a3bl

B) menrruzammst

I') 3amena pactBopuremns

J) neficTBue ynpTpa3ByKa

1_65 B, I
2-a,r

1-2

3aI[aHI/IC KOM6I/IHI/Ip0BaHHOF0 THIIA

Pacnonosxute JKUIKOCTH:
renTaH, YKCyCHas KACJIO0Ta,
M30IMPONUIOBBIN CIIUPT, BOJIA B
PAI IO BO3PACTAHUIO BETUUUHBI
HOBerHOCTHOFO HATSIKCHUS.

Tak Kak HOBEPXHOCTHOE HATXKEHUE
€CTb pe3yJbTar
HECKOMITIEHCUPOBAaHHOCTHU
MEKMOJIEKYJISIPHBIX
B3aUMO/JICUCTBUIN B MOBEPXHOCTHOM
cjioe, TO YeM OOoJblIe
MEKMOJIEKYJISIPHBIC
B3aUMOJICHCTBHS B 00BEME
JKUIKOCTH, TeM 00JibIie O. CHITbI
B3aUMOJICUCTBUS, ONIPEACIIAIOLINE
MOBEPXHOCTHOE HATSKEHUE, MOTYT
HMETh Pa3Hyl0 IPUPOAY:
JUCTIEPCUOHHBIC, BOJIOPOIHEIE,
JUTIONb-TUTIONBHBIE, TUTOb-
UHIYLIUPOBaHHbIE,
3eKTpocTaTuieckue. B nepsom
IPUOJIVKEHUH TOBEPXHOCTHOE
HaTs>KEHUE NPEJICTABISIET CYMMY
BKJIAJIOB BCEX BUOB
B3auUMoOJeHcTBH: 0 = od + on.
JucnepcuoHHbIE B3aUMOAECUCTBUS
CYILIECTBYIOT JUIsl BCceX BewecTB. Jis
HETOJISIPHBIX KUAKOCTEH
(YyrieBomopoaoB u Ux
TaJIOTCHIPON3BOIHEIX) on=0 u 0=0d
. IS TIOJISIPHBIX KUJKOCTEH
CylllecTBeHEH Bkian on. [loatomy ¢
YBEIUYCHUEM MOJISIPHOCTH
KUIKOCTH TTOBEPXHOCTHOE
HAaTsDKEHUE BO3PACTACT.

2-4




MacCy moJjJruaMuJia B MCTaHOJIC

PACCUNTHIBAIOT IO YPaBHEHHUIO

Ne . Bpems
1/ Tun DopMyIHpoBKa 3aaHUS TpaBHILHEIH BBITIOJTHEHUS
3aJaHus OTBET
1 (B MUHYTaX)
CrnenoBaTenbHO, IPAaBUILHBIN OTBET:
OTCHT < OU30IP. CIUPT <
OYKC.KHCTIOTHI < <OBOJIBI.
5. VkaXuTe MOCIeI0BaTEeIHHOCTE 23,14 1-2
00pa30BaHuUs KOJIOUIHON
YaCTHUIIBI MULICIUTBI
1) AncopOIMoHHBIN CIIOH
2) Slnpo
3) Arperar
4) uddysHsli croi
6. 3agaame | J[sg KakKMX CHCTEM BO3MOYKHO Ha ocHoBanum TepMOIMHAMHYECKHUX 2-4
OTKPBITOTO | MPUMEHEHNE YPaBHEHHUS MPEJICTABICHUI, UCTIOIB30BAHHBIX
THIA I'n66ca? [loaTBepauTe cBoOM pu BeIBOZIE ypaBHeHHs [ nO0ca,
OTBET pacyeTaMu MO>KHO CJIeJIaTh 3aKJII0UYEHHE, YTO
OHO CIIPaBEJIJIMBO IS
pa30aBJICHHBIX CUCTEM B JIFOOOM
arperatHoM coctostaud. OTHaKO Ha
MIPaKTHKE OHO MOKET OBITh
HCTIOJNB30BAHO LTS OTIPEICIICHHS
BEJIMYHMHBI aCOPOLINY JIUIIb JIIs
CHUCTEM, JIJIs1 KOTOPBIX BO3MOYKHO
9KCIIEPUMEHTAIEHOE OTpPeIeTICHIe
MMOBEPXHOCTHOTO HATSKEHHUS, T. €.
IUISL CHCTEM KHJIKOCTh-Ta3 ’
KHJIKOCTh-)KUJIKOCTb.
7. Uto Takoe konyc TuHmams? | PaccesHue cBeTa 4acTHIIAMU 2-3
[IpuBeaute MpUMEPHI | KOJUIOMIHOTO pacTBOpa,
HCTIOJb30BaHUS JAHHOTO | MIO3BOJISIOLIEE BUIETh HApaBiIcHUE
SIBJICHUS B KOJUIOWJIHOW XUMUH. | ITy4YKa CBETA, IPOXOJISIIETO CKBO3b
KOJUTOMTHBIN pacTBOp. Ha addexre
TuHIATS OCHOBAH P/ ONTHYECKUAX
METOJIOB OTIpE/IeNICHHS pa3MepOB,
(hOpMBbI U KOHIICHTPALIUU
KOJIJIOU/IHBIX YacTHUIl U
MaKpPOMOJIEKYIIL.
8. PaccuuraTte pamuyc uactun Pannyc YacTHI] 3-5
301 AgCl B Boze, eciii BpeMsl | pacCUHMTHIBAIOT 110 YPaBHEHUIO
UX ocelaHus B ILeHTpudyre . \/ 97 In(h /h)
cocrapuno 10  MuH  TpH Ap- )’ T
CIICTYOINX YCHOBHSAX: | Vrnosas ckopocts @ =27m / 60,
MCXOHBIH ypoBeHb /11 = 0,09 M; | rpe 1 - wncio 060poTOB B MUHYTY
KOHEUHBII ypoBeHb /1, = 0,14 m; (dactoTa BpareHns).
IUIOTHOCTh JUCTIEPCHON (hasbl
= 56-10° KF/M};); HJIO?‘HOCTE C?i?f%% oo }
JTUCTIEPCUOHHON Cpelbl o = Y60 =105
1 - 10° xr/m*; yacTora BpaueHus
ueHtpudpyru u = 1000 06/MuH;
BsskocTb M = 1-107° Ia-c.
0. Hamummre kakast  wmuremia | {[BaSOulm - nSO4>~- (2n- 3-5
oGpasyercs npu  cmemennn | X)Na'}*-xNa®
pacTBopoB xyopuzaa Oapus u
cyabdara HaTpusl (M30BITOK)
10. Paccuurath MOJIEKYJIApHYIO | MOJIEKYIISIpHYIO Mmaccy 3-5




Ne Bpems

Tun TIpaBunbHbII
/ DopMyTUpOBKA 33JaHUS BBIMOJTHEHHS
3aaHus OTBET
1 (B MUHYTaX)
II0 ONBITHBIM JaHHBIM METOIA g M _185,- IgK
yIBTPAIICHTPU(DYTHPOBAHHSL: _ b
P —— KOHCTAHTEL | 1oy 2229007 22695 02900~ (-17305) _, oo
oM = - -
KO3 1 £ 0.47 047 "
CeIMMCHTAIINU npu M =199 10"
0ECKOHEYHOM pa3BeieHUH
pacTtBopa S, =1,95;

KOHCTaHThl ypaBHeHMsI K =

1,86-107% b =0,47.

7.4. MeToanueckue MaTepUaJibl, ONpeejsionie Npoueaypbl OLEHUBAHUS 3HAHUI,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeSATEIbHOCTH.

Tao6auna 10. Texnonornueckas kapra peHTHHTOBBIX OAIOB MO AUCLUILIMHE

KonuuectBo MakcuManbHoe
Ne KonTponupyemsie . Cpok
n/m MEPOTIPHUSITHS MEPOTIpHATHH KOTMACCTBO MPEeCTaBICHHSI
/ 6anel 0asoB
OcHoOBHOI1 0510K
1. Omuemul no 1a60pamopHvim pabomam 4 32 10 PACIUCAHUIO
2. 3awuma pegpepama 4 4 10 PaCIUCaHUIO
3. Buinoanenue pewerus 3a0ay 2 4
Bcero | 40 | -
BJok 6onycoB
4. Tlocewenue 3anamuii 0,2 3
5. Csoegpementoe GblNOIHEHUE BCEX
3a0anuil 0.3 3
6. Teopueckuti n00X00 K GbIHOIHEHUIO
3a0anui 0,1 4
Bceero | 10 | B
JlonmoTHUTENbHBIH OJIOK**
7. | Ox3amen | 50 50
Bcero 50 -
HUTOI'O 100
Taoauna 11. Cucrema mrpadoB (Juis 01HOTO 3aHATHS)
IToka3zaresnb bamn
Onosoanue Ha 3auamue -0,5
Hapywenue yuebnoti oucyuniunol -5
Hezomoenocms k 3ansimuto -10
Ilponyck 3ansmus 6e3 ysaxcumenbHOU NPUYUHbLL -0,2

Taoauna 12. llikana nepesojia peHTHHIOBBIX OAIOB B HTOTOBYIO OLIEHKY 32 CEMECTP MO JMCIHUILIUHE (MOTYIIIO)

Cymma 6aioB Ortenka 1o 4-0ayUIbHOM IIKajIe
90-100 5 (OTIMYHO) 3auTeHo
85-89 4 (xopor1io)
75-84
70-74
65-69 3
60_64 (YZIOBIETBOPUTEIIHHO)

Hwxe 60 2 (HeYJIOBJIETBOPUTEIHHO) He 3aureno




[Ipu peanuzanuy AUCUMIUIMHBI (MOIYJS) B 3aBUCUMOCTH OT YPOBHS MOJIOTOBJIEHHOCTH
oOyyaromuxcs MOTYT OBITh HCIIOJB30BaHbl HMHBIE (OPMBI, METOJbl KOHTPOJII U OIICHOYHBIE
CpENCTBa, UCXOAS U3 KOHKPETHOM CUTYAaIlUH.

8. YYA EBHO-METOANUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITVINHBI

8.1. OcHoBHas quTEpaTypa

1. CymmMm B.JI. OcHOBBI KOsmonaHON XuMuu: 1om. Y MO 1o KJ1acCu4ecKkoMy YH-TCKOMY
00pa3oBaHMIO B KauecTBe yued. 10co0. It CTYJICHTOB, 00YUYaIOIIMXCS 110 CIICLHATLHOCTH
020101.65 "Xumus" n vanpasiaenuto 020100.62 "Xumus". - M. : Axkagemus, 2019. - 240 c. -
(Bricmiee npodeccuonansHoe obpazosanue). - ISBN 5-7695-2634-3: 180-00, 180-40 : 180-00,
180-40.. (26 5k3.)

2. Hosuxosa E.A. Komouanas xumusi: moBepxHocTHbIe sBiieHus / HoBukoBa E.A. - M. :
MUCuC, 2019. - 129 c. - URL : https://www.studentlibrary.ru/book/ISBN9785906846259.html
(OBC «KoHCYnBTaHT CTyACHTA»)

8.2. lonosiHUTeIbHAS JIUTEpaTypa:

1. Tensdman M.U. Kommonanast xumust. - 3-e¢ u3z. ; Crepeorun. - CII6. : Jlans, 2020. - 336
C. - (YuebHuku 1is By3o0B. CrienmanbsHas nurepatypa). - ISBN 5-8114-0478-6: 89-32 : 89-32. (25
9K3.)

2. benomyxo C.JI., ®uszuueckas ¥ KoJUIOMAHAs XUMHUA. JlabopaTOpHBIA NPaKTHKYM:
yaueOHnoe nocodue / benomyxos C.JI., Hemuposckas W.b., Ctapeix C.0., Cemxo B.T.,IlIlnee T.B. ;
nox o6bm. pen. bemomyxoa C.JI. - M. : Ilpocmekr, 2021. - 240 c. URL :
https://www.studentlibrary.ru/book/ISBN9785392196470.html (3bC «KoHCynbTaHT CTyACHTa»).

3. benseB A.Il. ®usnueckas U KOJUIOMIHAS XUMHA. 3ada4HUK : y4eO. mocodue st By30B /
A.Il. benses, A. C. UyxHno, JI. A. baxonnuna, B. B. FpHumH nox pexa. A. II. bensesa. - M.:
I'DOTAP-Mennua, 2020. - 288 C. WIL. URL :
https://www.studentlibrary.ru/book/ISBN9785970446843. html (BBC <<KOHCYJ'H>TaHT CTy)ICHTa»)

8.3. Ilepeyenb pecypcoB HHPOPMANMOHHO-TEJIECKOMYHUKAUMOHHOH ceTHn «UHTEpHET»,
He00XO0IMMBbIii /151 0CBOEHHSI TUCIMIJIUHBI:

1. OnextponHas Oubnuoteunas cucrema (ObC) OO0 «Ilomutexpecype» «KoHCynbTaHT
cTyneHTa»: www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIIUIIJIMHBI

MartepuanbHO-TEXHUYECKOE oOOecredeHne y4eOHOW ITUCIMIUTMHBI BKIIOYaeT B cebs
y4eOHbIE ayJTUTOPUHU IS TIPOBEACHHS JICKIIMOHHBIX 3aHATHH, OCHAIICHHBIE MYJIbTHMEINHHBIMU
MPOEKTOPAMHU ISl IEMOHCTPAIIMH Y4eOHOTO MaTepHana.

JlaGopaTopHbIii TPAKTUKYyM OOECTiedeH JlabopaTopuei, XWMHUYECKUMH pPEaKTHBAMU,
nabopaTopHOil ToCy0N W ydeOHO-HAydyHBIM O0OpyaoBaHHeM: crnekTpodotomeTpsl 1D 5400,
[122300; ananuzatopsl xuakocted pH-metrpbr «xcnept-001», MOHOCETEKTUBHBIE JIEKTPOJbI,
neHTpu(yru, MarHUTHBIE MEIIANKH, pedpakTomeTp, xpomaTtorpad «L[Ber-500 M.

10. OCOBEHHOCTHU PEAJIM3ALUU JUCHUIIJIMHBI (MOAYJIA) ITPU OBYYEHUU
NHBAJINJIO0B U JINLl C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbA

PaGouass mporpamma AMCHUIUIMHBI (MOAYJSI) TPU HEOOXOAMMOCTH MOMKET OBITh
aJIaNTHPOBaHAa JUISl 00ydeHHUs (B TOM YHUCIIe ¢ MPUMEHEHHEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX


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

TEXHOJIOTMM) JIMI[ C OrPAaHUYEHHBIMH BO3MOYKHOCTSMH 310pOBBS, HHBaIuAoB. /[lns 3Toro
TpeOyeTcs 3asBiIeHHE 00YyYarolMXcs, SBJISIONIMXCS JUIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsl, MHBAIUJAMM, WIA HMX 3aKOHHBIX IIPEICTABUTENEH M PEKOMEHJAALMU IICHXOJIOrO-
MeINKo-Tiearornyeckoil komuccuu. Ilpu oOydeHuH 1l ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMU
3I0POBbSl YUYHMTBHIBAIOTCA HMX WHAMBHIyajbHbIE mcuxoduznyeckue ocodeHHocTH. OOyueHHe
WHBAJUIOB OCYLIECTBIIIETCS TakK€ B COOTBETCTBUM C HWHAMBHIYaJIbHON Mporpammoii
peabunuTanyuy UHBAMUAA (IPU HATHYUH).

Jnst iin ¢ HapylieHHEM CiyXa BO3MOXKHO TMPEAOCTaBlIeHHE Y4eOHOUW HH(pOpMaIUh B
BU3yaJIbHOU (hopMe (KpaTKUii KOHCIIEKT JIEKLMH; TeKCThl 3aJjaHui, HalleuaTaHHbIE YBEINYEHHBIM
mpudToM), Ha ayJUTOPHBIX 3aHATHIX JOMYyCKaeTcs NPHUCYTCTBHE acCCUCTEHTa, a TaKxke
CYpJIOTIEPEBOUUKOB M TU(IIOCYPJIONEPEBOAUMKOB. TEeKyIMii KOHTPOJIb  YCHEBaeMOCTHU
OCYIIECTBIISIETCS B IMUCBMEHHOW Qopme: oOydaroluiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MUCbMEHHO BBINIOJHAET TNpakTUueckue 3amanus. Jlokman (pedepar) Takke MOXKET OBITh
MIpe/ICTaBjlIeH B MUCbMEHHOU (hopme, pu 3TOM TpeOOBaHUS K COJACPKAHUIO OCTAIOTCS TEMU Ke, a
TpeOOBaHU K KayecTBY M3JIOKEHMS MaTepHaja (MOHATHOCTh, KAUeCTBO PEUH, B3aUMOJICHCTBUE C
ayUTOpUel W T. [.) 3aMEHSIOTCA Ha COOTBETCTBYIOUIME TpPEOOBAaHUSA, MPEABABISEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO O(OpPMIIEHUS TEKCTa M CIHUCKa JIUTEpaTypbl, TPaMOTHOCTb,
HaJIMYue WUIIOCTPAMOHHBIX MaTepuajoB M T. A.). [IpomexyTodHast arrectaums [Uisl JUI[ C
HapylIEHUsIMU CJIyXa TPOBOAMTCS B INHUCBMEHHOM (opme, MpH 3TOM HCIONIB3YIOTCS OOIIMe
Kputepuu oneHuBaHus. llpu HeoOXomuMocTH BpeMs TOATOTOBKM K OTBETY MOXET OBITh
YBEJIUYEHO.

Jlig nun ¢ HapyIIeHUeM 3peHHUs I0IyCKaeTcs ayAualbHOe MpeocTaBiIeHre HHPOpMAIIH,
a TaKkKe UCIOJIb30BAHUE Ha AayJUTOPHBIX 3aHATHAX 3BYKO3ANKCBHIBAIOUIMX YCTPOWCTB
(nuktodoHOB M T. A.). JlomyckaeTrcs NPUCYTCTBUE Ha 3aHATUSAX AacCHCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOLIETO OOYYAIOIIMMCS HEOOXOIUMYI0 TEXHHYECKYH MOMOIIb. Tekymuil KOHTpPOJIb
YCIIEBAEMOCTH OCYIIECTBIISIETCS B yCTHOU (opme. [Ipu mpoBemeHnr mpoMexyTOUYHOW aTTeCTaIliu
JUISL JTUI] C HAapyIICHUEM 3PEHUs] TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOe colbeceioBaHHe
10 BOIIPOCaM.

JUig u1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBbsl, UIMEIOINX HapyIIEHHUs OIOpPHO-
JIBUTATEIBHOIO ammapara, Ha ayJAWTOPHBIX 3aHATHUAX, a TaKKe IMPU MPOBEICHUH MPOIERyp
TEKYIIIET0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEKYTOUYHOU aTTECTAllud MOTYT OBITh MPEJOCTaBICHBI
HeoOXOUMBbIE TEXHUYECKHE CpeicTBa (MEePCOHAJIbHBIM KOMIBIOTEP, HOYTOYK WM JIPYroi
raJuKeT); JIOMyCKaeTCsi MPUCYTCTBHE AaCCHCTEHTa (aCCHCTEHTOB), OKA3bIBAIOIIEr0 OOYYarOIIUMCS
HEO0OXOUMYI0 TEXHHYECKYI0 MOMOUIb (3aHATh padouee MeCTo, MepeiBUraThCs MO ayIUTOPHH,
MIPOYUTATh 3aaHue, OYOPMUTH OTBET, OOIIATHCS C PENoJaBaTeseM).
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	7.3. Контрольные задания или иные материалы, необходимые для оценки результатов обучения по дисциплине
	7.4. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности.

	10. ОСОБЕННОСТИ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ (МОДУЛЯ) ПРИ ОБУЧЕНИИ ИНВАЛИДОВ И ЛИЦ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ
	Рабочая программа дисциплины (модуля) при необходимости может быть адаптирована для обучения (в том числе с применением дистанционных образовательных технологий) лиц с ограниченными возможностями здоровья, инвалидов. Для этого требуется заявление обучающихся, являющихся лицами с ограниченными возможностями здоровья, инвалидами, или их законных представителей и рекомендации психолого-медико-педагогической комиссии. При обучении лиц с ограниченными возможностями здоровья учитываются их индивидуальные психофизические особенности. Обучение инвалидов осуществляется также в соответствии с индивидуальной программой реабилитации инвалида (при наличии).
	Для лиц с нарушением слуха возможно предоставление учебной информации в визуальной форме (краткий конспект лекций; тексты заданий, напечатанные увеличенным шрифтом), на аудиторных занятиях допускается присутствие ассистента, а также сурдопереводчиков и тифлосурдопереводчиков. Текущий контроль успеваемости осуществляется в письменной форме: обучающийся письменно отвечает на вопросы, письменно выполняет практические задания. Доклад (реферат) также может быть представлен в письменной форме, при этом требования к содержанию остаются теми же, а требования к качеству изложения материала (понятность, качество речи, взаимодействие с аудиторией и т. д.) заменяются на соответствующие требования, предъявляемые к письменным работам (качество оформления текста и списка литературы, грамотность, наличие иллюстрационных материалов и т. д.). Промежуточная аттестация для лиц с нарушениями слуха проводится в письменной форме, при этом используются общие критерии оценивания. При необходимости время подготовки к ответу может быть увеличено.
	Для лиц с нарушением зрения допускается аудиальное предоставление информации, а также использование на аудиторных занятиях звукозаписывающих устройств (диктофонов и т. д.). Допускается присутствие на занятиях ассистента (помощника), оказывающего обучающимся необходимую техническую помощь. Текущий контроль успеваемости осуществляется в устной форме. При проведении промежуточной аттестации для лиц с нарушением зрения тестирование может быть заменено на устное собеседование по вопросам.
	Для лиц с ограниченными возможностями здоровья, имеющих нарушения опорно-двигательного аппарата, на аудиторных занятиях, а также при проведении процедур текущего контроля успеваемости и промежуточной аттестации могут быть предоставлены необходимые технические средства (персональный компьютер, ноутбук или другой гаджет); допускается присутствие ассистента (ассистентов), оказывающего обучающимся необходимую техническую помощь (занять рабочее место, передвигаться по аудитории, прочитать задание, оформить ответ, общаться с преподавателем).


