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1. llesu u 3212494 AU CIUILIHHBI

Lens npenogaBanus Kypca KOJUIOMIHOW XUMUHU — HAYKH O MOBEPXHOCTHBIX SIBIICHUAX U
JIUCTIIEPCHBIX CUCTEMAX — 3aKJII0YAETCS B O3HAKOMIICHUU CTYJICHTOB C OCHOBAMU YUYEHHS O
JMCIIEPCHOM COCTOSTHUU BEIIIECTBA, 0COOBIX CBOMCTBAX MOBEPXHOCTHBIX CIOEB U
MTOBEPXHOCTHBIX SIBJICHUH B IMCIIEPCHBIX CUCTEMAX. 3aJa4l U3YUYEHHUS JUCLIUIUIUHBL: 1.
CnocoOctBoBaTh (POPMUPOBAHUIO Y CTYACHTOB KOJIJIOMIHO-XUMHUUECKOTO BOCITPUSTHUS
OKpY>KaloIlero MUpa, OCHOBAHHOTO HA 3HAHUU YHUBEPCAIBHOCTH KOJUIOUJAHOTO COCTOSHUS
BEILIECTBA, MOJICKYJISIPHOTO MEXaHU3Ma KOJUTOMIHBIX MPOIIECCOB U UX KOJIMYECTBEHHOTO
onucanud. 2. [T03HaKOMHUTh CTYJICHTOB C BAKHEHIIIMMHU 3aKOHOMEPHOCTIMHU, KOTOPBIM
MTOJYUHSETCS MOBEJICHUE N'€TEPOTCHHBIX TUCIIEPCHBIX CUCTEM U IIOBEPXHOCTHHIC SIBIICHUSA
B HuX. 3. JlaTh npeacTaBieHne 00 AKCIIEPUMEHTAIbHBIX METOJAX KOJUIOUIHOW XUMHH,
KOTOPBIE TTO3BOJIAIOT U3y4aTh U KOJIMYECTBEHHO XapAKTEPU30BATh NUCIIEPCHBIE CUCTEMBI.

Kpartkoe conepxxanne TUCHUILTHHBI

Kypc naet uetkoe npejcraBieHue o GyHIaMEHTAIbHBIX TEOPETUUECKUX U
AKCIIEPUMEHTATIBLHBIX OCHOBAX ATOM OOMIMPHON MOTPaHUYHON 00JIACTH 3HAHUM B €€
coBpeMeHHOM cocTossHiH. Oco00e BHUMaHUE B Kypce YIeseTcs YHUBEPCATbHOMY
3HAYEHUIO TUCTIEPCHOTO COCTOSIHUS M POJIM pa3MepHOTo 3pdekra B PU3nkoxumMun
mucnepcHbIx cucteMm. Kpome Toro npeamonaraercs: 1. [lokazats BaxHOE 3HAUCHUE
KOJUTOUTHOM XUMMWH JIJIS1 Pa3BUTHS KaK XUMHUH, TaK U IPYTUX €CTECTBCHHBIX HAYK:
OMOJIOTHH, TTIOYBOBEACHUS, TEOJIOTHH, METEOPOJIOTHH, MEIUIIMHBI U ., @ TAKXKE €€
MHOTOUYHCJICHHBIC PUIIOKECHUS B TEXHUKE U CEITLCKOM X03s1iicTBe. 2. [TomuepkHyTh
HE0OXOIMMOCTh 3HAHUSI OCHOB KOJUTOMIHOW XUMUH TSI XUMHUKA JTF000H CIeIuaaIbHOCTH,
ITOCKOJIbKY OOJIBIITMHCTBO PEaIbHBIX TEN B MPOU3BOACTBEHHBIX IIpoIleccax U 00bEKTOB
HAyYHBIX UCCIICIOBAHUN HAXOMATCS B IUCIICPCHOM COCTOSTHUH, @ CIIOKHBIC KOJUTOUTHBIC
CHUCTEeMBbI C MHOTOOOPa3HBIMH MOBEPXHOCTIMU paszziena (OMOKOIOn kI, OMoMeMOpaHbI)
UTPAIOT BAKHYIO POJIb B (DYHKIIMOHUPOBAHUH JKUBBIX OPTaHU3MOB

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: COBPEMEHHBIC MPEACTABICHHS O TUCTIEPCHOM
COCTOSTHUM BellecTBa, (aKTOPhl YCTOHYMBOCTH
TUCTIEPCHBIX CUCTEM, UX 0COOBIE CBOWCTBA,
3HAUEHUE MOBEPXHOCTHBIX SIBICHUM JJIs1
ONTUMU3AINHA U UHTCHCU(PUKAITNH
TEXHOJIOTUYECKUX MPOIECCOB B MPOMBIIIUIEHHOCTH
YMeeT: moinyJyaTh JUCTIEPCHBIE CUCTEMBI i H3y4YaTh
X CBOMCTBA

ITK-1 CriocoGeH ucrmonb30BaTh GyHIaMEHTAIBHEIC
XHUMHAYECKUE TTOHSTHUS ¥ 3aKOHBI TIPH PEIICHUH
npoeccruoHaNbHbIX 3a/1a4

3HAeT: SKCIIEPUMEHTAJIbHBIE METOABI UCCIIEA0BAaHUS
CBOMCTB IUCHIEPCHBIX CUCTEM
I1K-3 Crioco6eH BbIOMpaTh U UCTIOJIb30BaTh lMeeT npakTUYECKHiA OMBIT: IUIAHUPOBAHUS U

TEXHUYECKHE CPE/ICTBA U METO/IbI UCTIBITAHUM JUIsSL [IPOBEIECHUS UCCIIEI0BAaHUS CBOMCTB AUCIIEPCHBIX U
pEILIEHNs UCCIIEN0BATENBCKUX U TEXHOJIOTHYECKUX |KOJJIOUJHBIX CUCTEM C IIPUMEHEHUEM

3a/1a4 XMMHUYECKOI HaIlpaBI€HHOCTH COOTBETCTBYIOLIETO 00OPYI0BAHUS U TPUOOPOB,
00pabOTKHU SKCTIEPUMEHTANIBHBIX PE3YNIBTaTOB C
MCII0JIb30BaHUEM METOJIOB MaTeMaTUYeCKOM




|CTaTI/ICTI/IKI/I

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocaenyOMMX AUCIUTLINH,
BUJIOB paboT

dusznueckas XUMHu,

AHaJIUTUYECKAS] XUMUS,

XuMudeckre U ONoIOrnYeCKUe CEHCOPBI,
[Ipon3BoACTBeHHAS TPAKTUKA (OPHEHTUPOBAHHAS,
g posas) (4 cemectp)

CtpoeHue BelecTna,

HaHoCTpyKTyphl 1 HAHOTEXHOJIOTUH,
BpICOKOMOJIEKYISPHBIE COSTUHEHUS,
du3nyeckre METOAbl UCCIEA0BAHUS U
[IPOrpaMMHBIE CPE/ICTBA HA OCHOBE MCKYCCTBEHHOTO
WHTEIJICKTA,

DIEeKTpOaHATUTHUYECKUE METOIBI,
OCHOBBI METO/IOB pa3/CICHUS U
KOHIICHTPUPOBAHUS,

AHaJN3 OPraHuYeCKUX COCTUHEHUIA,
PEeHTreHOCTPYKTYpHBIN aHAIN3,
CrepeoxuMus U CUMMETPHUS MOJICKYII,
OCHOBBI XUMHH 3JIEMEHTOOPTAHUUECKUX
COCIUHEHHH,

OcHOBBI (hapMaIneBTUICCKONW XHUMHH,
Heoprannueckuii CHHTE3,

OCHOBBI KPUCTAJUIOXUMHUHU

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

Dduznueckas XuMusg

3HAET: OCHOBHBIE TEPMOJUHAMUYECKHUE U
TEPMOXUMUYECKUE XapAKTEPUCTUKH BEILIECTB,
napaMeTpbl XMMUYECKOT0 U (ha30BOro paBHOBECHH,
KMHETUYECKUE NTapaMeTpbl XMMUUECKUX PEAKLUI U
3aKOHOMEPHOCTH UX U3MEHEHMsI B (PU3HUKO-
XMMHUYECKHUX ITPOLECCAX, OCHOBHBIEC 3aKOHBI
0a30BbIX pa3eiaoB PU3NUECKON XUMUH,
TEOPETUYECKUE OCHOBBI XUMUYECKON
TEPMOJMHAMUKH U KHHETUKH, TOMOT€HHOTO U
reTepOreHHOI0 KaTajln3a, AEKTPOXUMUHN YMEET:
OCYILECTBIISITh HKCIIEPUMEHTHI B 00JIACTH
¢u3uUecKoil XMMUU, Ha OCHOBE
DKCIIEPUMEHTAJIBHBIX JIaHHBIX ONPEACIATh
TEPMOJIMHAMUYECKHUE U KHHETUUECKUE
XapaKTEPUCTUKH (PU3UKO-XUMUYECKHUX IPOLIECCOB,
UCII0JIb30BaTh OCHOBHBIE 3aKOHBI (PU3NYECKOM
XMMHH [Tl aHAJIM3a U MHTEPIPETALUU PE3yJIbTaToB
DKCIIEPUMEHTOB XMMUYECKON HaIpaBIEHHOCTH,
PUMEHITh OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHUHU
JUISl PEILIEHUS] TEOPETUUECKUX U IPAKTUYECKUX
3a]1a4 XMMHAYECKOW HAIIPABICHHOCTH U aHAJIN3a
[IOJIy4CHHBIX pe3yibTraToB MiMeer mpakTuyecKkui
OIIBIT:

XuMHUecKrue 1 OMOIOTHYECKUE CEHCOPHI

3HaeT: Kiaccu(UKalnio, KOHCTPYKIMH U IPUHLUIIBI
NeCTBUSL XUMHUUECKHUX M OMOJIOTHYECKHX CEHCOPOB,




X TPUMEHUMOCTh B aBTOMAaTU3allM1 aHaJIn3a,
COBPEMEHHBIE TEXHOJIOTMH UX U3TOTOBJIEHMUS,
BKJII0YAsi HAHOCEHCOPBI YMEET: CBA3BIBATh
QHAJIMTUYECKHUM CUTHAJ JJI Pa3JIMYHBIX TUIIOB
PIIEKTPOXUMHUYECKUX U ONTUYECKUX CEHCOPOB C
COJIEp’KaHUEM BEIlIeCTBA B aHATH3UPYEMOM OOBEKTE
meeTr npakTUYECKU OIBIT:

AHanuTHYECKasT XUMHS

3HaeT: pacueTHbIC U TpadUIeCKUE METOBI PEIICHHS
THUITOBBIX 3aJ1a4 aHAJIMTUYECKON XUMHUH,
METPOJIOTHYECKHE OCHOBBI XMMUYECKOTO aHAIN3a,
MPAKTUKY TPABUMETPUYECKOTO,
TUTPUMETPUYECKOTO, KHHETUYECKOTO,
PIIEKTPOXUMHUYECKOTO, XpOoMaTorpadudecKkoro u
CIIEKTPOCKOIIMYECKOTO METOIOB aHAJIN3A, IPUHLIUIIBI
CTPYKTYPUPOBAHUA OTYETA [0 UCCIECTOBAHMSM,
CBSI3aHHBIM C aHAJIUTUYECKUM ONPEICIICHUEM,
OCHOBHBIEC TPeOOBaHUS K €T0 HAMMCAHUIO, OCHOBBI
XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB
aHaJIN3a YMEET: OIIEHUBATh MPUTOIHOCTh U
TOCTOBEPHOCTh METOAMKH aHaln3a, 00pabaThiBaTh
pe3ybTaThl AHAIN3a B COOTBETCTBUU C
aTTeCTOBAaHHOW METOAMKOM, BRIOPAaTh XUMUYECKUN
WM GU3HKO-XUMHUYECKHI METOJI aHalln3a B
COOTBETCTBUHU C 0COOCHHOCTBIO 00BbEKTA
WCCIIEIOBAHMS, COCTABIISITH OTUET O PE3YJIbTATaX
paboTHl B aHATUTUYECKON JT1ab0paTOpuu 1
KOPPEKTHO MPEACTABIIATH PE3YJIbTaT
AQHAJIUTUYECKOTO ONPENEIICHUS, IKCIIEPUMEHTAIBHO
pean30BaTh MPOMUCHh METOJIMKY aHain3a meer
MPaKTUYECKHUH OIBIT: PEIICHUs TUIIOBBIX 3aa4
AHATUTHYECKOM XMMHUH, OOBICHEHHUS
aHAJIMTUYECKUX CUTHAJIOB U BaJUAAIMHA METOINK
aHaJM3a, TPOBEICHHSI CTATUCTHUECKOH 00pabOTKU 1
KOPPEKTHOT'O MPEACTABICHUS aHATTUTUYECKUX
pEe3yJbTaTOB, UCIIOJIL30BAHUS XUMUYECKHUX U
(UBUKO-XUMUYECKUX METOJIOB aHANN3a IS
PEILLICHUS UCCIIEIOBATENbCKUX U TEXHOJIOTMYECKUX
3a/1a4, oOpalieHus ¢ 1abopaTopHOil U MEpHOMH
MOCY/I0OM, aHAINTHYECKUMHU BECaMH, CTaHIapPTHBIMU
AQHATMTUYECKUMU TpUOOpaMu

[Tpon3BoaCTBEHHAS MPaKTHKA (OPHEHTUPOBAHHAS,
udposasi) (4 cemectp)

3HaeT: BUIBI CIPbsI M TOTOBOM MPOAYKIIMH
MPEANPUATAN XUMUYECKON HAMPABIEHHOCTH,
OCHaIlleHHe XUMUKO-aHaTTUTHUECKUX JabopaTopuii,
TUIIOBBIE METOAMKH IMOATOTOBKYU MPOO U MPOBEACHUS
QHAJIM30B B 3aBUCUMOCTH OT ClIeLU(UKI
BBITIOJTHAEMBIX pa0oT, 00acTu U chepol cBOEH
Oyay1eit mpodeccuoHaIbHOMN 1eATEIbHOCTH,
npouiIbHbIE TPEANPUATHS, OPTaHNU3ALINH,
1abopaTopuy B peTHOHE YMEET: OCYIIECTBIISATh
MOMCK MH(OpMAIUK O criel(pUKE BBHITIOIHIEMBIX
paloT, TEXHOIOTUYECKUX MPOIIECCaX, BXOIAIIMX B
[IPOU3BOICTBEHHBIN IUKJI IPEATPUATHI PErHOHA,
HAMpPaBICHHOCTH PA0OTHI XUMUKO-aHATUTUYECKUX
maboparopuil Ha 3TUX npennpusTusx Mmeer
MPAaKTHYECKHUI ONBIT: (POPMUPOBAHUS OTUETA

3a/1aHHOM (POPMBI C HCIIOJI30BAaHUEM MMEIOIIEH S




|HH(1)opMauHH

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIUHBI cOCTaBsieT 4 3.€., 144 4., 90,5 4. KOHTaKTHOM

paboThI

Bun yue6HO# paboThI

Bcero

Pacnpenenenue
110 CEMECTpaM B yacax

4acoB Homep cemectpa
5
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUIIBI ayTUTOPHBIX 0 0
sanstuii (I13)
Jlabopatopusie pabotsl (JIP) 48 48
Camocmosmenvuas paboma (CPC) 53,5 53,5
ITogroroBka oryetoB no JlabopatopubiM paboram 27 27
MIOJrOTOBKA K DK3aMEHY 16,5 16.5
[TonroToBka k TeCTOBBIM 3a/1aHUsAM 10 TeMe "AicopOrus" 5 5
[ToaroroBka K TECTOBBIM 3aAaHuAM 10 TeMme "OOIas XapaKTeprucTUKa
[MOBEPXHOCTHOM 3HEPTUU. AAre3us, CMauuBaHUE U pacTeKaHUe 5 5
skusikocTeil. Kanumsipuele siBiieHus1, ypaBHenue JKropena"
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 10,5 10,5
Bun koHTpoOs (3aueT, aud.3auet, IK3aMeH) - 9K3aMEH

5. Coneprxkanue TUCUHMILIIIMHBI

O0BeM ayTUTOPHBIX 3aHITHIA 1O
pa;;(_;na HaumenoBanune pa3aenoB JUCUMIIIIMHBI BHUaM B 9acax
Bcero JI I13 JIP
1 |BBeneHue 7 1 0 6
> [ToBepXHOCTHBIE HBJ‘ICHI/IZI. Tepmoannamuka ) 2 0 0
[MOBEPXHOCTHBIX SIBICHUI
3 |[KanwuisipHbie SIBICHUS 5 5 0 0
4 [loBepXHOCTHBIE SIBIEHUS U MEXaHUYECKHE CBOWCTBA 4 4 0 0
TBEPIBIX TEI
5 |AncopOiust Ha HTOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 DJEKTPONOBEPXHOCTHBIE SIBICHUS B AUCIIEPCHBIX 4 4 0 0
cHUCTEeMax
7 Kommonanele (TucnepcHbie) cuctemsl. JInohoOHbIe 14 ) 0 12
CHUCTEMBI
8  VInoduiabHbIE TUCTIEPCHBIE CUCTEMBI 8 2 0 6
9  |YCTOMYMBOCTH TUCIEPCHBIX CUCTEM 4 4 0 0
10  |Koarysnsimus 30J1€i SIEKTPOIUTAMU 14 2 0 12
11 |OcHOBBI (PHU3UKO-XUMHUYECKON MEXaHUKU 2 2 0 0

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

OCHOBHBIE TIOHATHS KOJUIOUJHON XUMUU, OOBEKTHI U 11eH u3ydeHus. Kommonaapie
YACTHUIIBI M KOJUTOUIHBIC CHUCTEMBI; KOJJIOMTHOE (MCTIEPCHOE) COCTOSTHHE
BeriecTBa. KonnyecTBeHHOE OMpeieNieHrne JUCTIEPCHOCTH: JUCTIEPCHOCTD U
yIeabHas TOBEPXHOCTh KPUBU3HA MMOBEPXCHOCTH YaCTHIl AUCTIEpCHON (a3bl. Posb
MOBEPXHOCTHBIX SIBJICHHH B MPOIIeCcCax, MPOTEKAIINUX B IUCTIEPCHBIX CUCTEMAX.

[ToBepxHOCTb paznena ¢a3. CBoOoHAs MOoBepXHOCTHAs 3Heprus. [loBepxHOCTHOE
HaTsSHKCHUE, CUIIOBAs M DHEPTETHYECKask TPAaKTOBKH. MeTos1 m30bITOYHBIX
TEPMOJMHAMUYECKUX (yHKLUI noBepxHocTHOro cios (I'm60c). [Tonsarue o
MOBEPXHOCTHU pa3pbiBa U pazjessoniel nopepxHoctu. O0001IeHHOE ypaBHEHNE
MEepBOro U BTOPOTO 3aKOHOB TEPMOJUHAMUKH JJIsl IOBEPXHOCTH pazzena ¢as.
V3MeHeHrne TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH Ha TPAHUIIE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIepaTypbl, KpUTHYECKasi TeMIeparypa 1o
MenneneeBy. CBs3b CBOOOAHON MOBEPXHOCTHOM SHEPTUH C TEIUIOTON CyOIMManuu
(mpaBuiio CredaHna), MOAYyAEM YIPYTOCTH, HAECATBHON MPOYHOCTHIO U APYTUMHU
CBOICTBaMH BemiecTBa. [[oBEpXHOCTH paszenia MeXx/1y IByMsl KOHICHCUPOBAHHBIMA
dazamu. [IpaBuao AHTOHOBA; YCIIOBUS €0 IPUMEHEHUS.

KamuisipHoe paBnenue. 3akoH Jlamaca. 3aBHCUMOCTD JaBlieHHS Mapa OT
KPUBHU3HBI TIOBEPXHOCTH JKUAKOCTH. 3akoH ToMcona. KanmnnsipHast KOHAEHCAIHS.
M30TepMudeckast meperoHKa BemecTBa. 3aBUCUMOCTh PACTBOPHUMOCTH OT
KPUBU3HBI IOBEPXHOCTH JUCIIEPCHBIX YacTHI (3akoH ['n06ca - OcTBanbaa -
Opeitaanuxa). PapHoBecHas popma kpuctamios (3akoH ['m66ca - Kropwu -

Bynbda).

PaznuuHble TUITBI KJIACCH(PHUKALMY TUCTIEPCHBIX CUCTEM: IO arperaTHOMY
COCTOSIHUIO IUCHIEPCHOMN (ha3bl U AUCHIEPCUOHHON Cpeibl, 10 pa3MepaM YacTHLL, 110
KOHIIEHTpAIHHU U T.71. JInopmibHbie 1 TH0()OOHBIE AUCTIEPCHBIE

cucTeMbl. B3aMOCBA3b KOJIOUTHON XUMHH € IPYTUMU XUMUYECKUMHU
TUCITUTUTMHAMHY, ¢ (PU3UKOH, OMONIOTHEH, TeOTIOTHEH, METUIIMHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOTO POAA U PACKIMHUBAIOILEM JABJICHUU.
Jlunus Tpex¢a3Horo KOHTakTa (JIMHUS CMadyMBaHMs); TUHEHHOE HATSHKEHHE.
'YpaBHEHME KPAaeBOI0 yIvla CMaYWBaHUsS C YUYETOM JIMHEHHOTO HATSKEHUS.
KanusipHoe TeueHue B HOPUCTHIX cpenax. [IpakTuueckue npuaokKeHHs
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U Jp.). OCHOBHbBIE METO/IbI
M3MEpEHHs] TOBEPXHOCTHOTO HATSKEHUS )KUKOCTEN U TOBEPXHOCTHOM SHEPTUU
TBEP/bIX TEIl.

Pa3pyuienue u u3mMensueHue (JUCTIeprHpOBaHIE) TBEPABIX Tell Kak (PU3UKO-
XUMUYECKHUH Tporiecc 00pa3oBaHusi HOBOM moBepxHocTH. Teopus ['puddurca,
YCIIOBHE CaMOIIPOU3BOIBLHOTO pacpocTpaneHus TpemuH. Dddext Pebunnepa:
W3MEHEHHUE MPOYHOCTH U TJTACTUYHOCTH KaK CIEACTBUE CHUKECHUS TTIOBEPXHOCTHOM
pHEepruu TBepAbIX Ted. OcHOBHBIC (HOPMBI posBIeHUs dPdeKTa:
1acTU(UIIUPOBAHUE, BOSHUKHOBEHUE XPYIKOCTH, CAMOIIPOU3BOJILHOE
TMCIIEpTUPOBAHUE.

TepMmonuHamuyeckue yciioBus nposieienus dhdexra Peounnepa. Biusiaue
XUMHUYECKON MPUPOIBI TBEPIBIX TEI U KUIKOCTEH Ha BO3MOXXHOCTD €T0
MPOSIBIICHUS. DIIeKTpoKamUIApHBIN dddekT. [Iposeaenue rddexra Pebunaepa B
MPUPOTHBIX M TEXHOJIOTHYECKHX Tporieccax (mpumepsl). [IoBBITIIEHHE TPOYHOCTH
MIPU pacTBOPEHUH TTOBEPXHOCTHOTO Cios1 KprucTaiioB (3dpdext Nodde).

AncopO1Mst Kak caMOIIPOU3BOJILHOE KOHIIEHTPUPOBAHUE HA MMOBEPXHOCTH pas3zena
(a3 BelecTs, CHIKAOMUX Mex(da3Hoe HaTshKkeHue. [[0BepXHOCTHO-aKTUBHBIC U -
WHAKTUBHBIE BelllecTBa (MpuMepbl). OTHOCUTENBLHOCTH MOHATHS "MOBEPXHOCTHAS

AKTUBHOCTH" (3aBHCHUMOCTH OT IPUPOBI KOHTaKTUpYOmUX (a3). [loBepxHOCTHO-
AKTHUBHbIE MeTaJUTbl. TepMoIMHAMUKa Ipolecca aacopOuuu. YpaBHeHUe

ancopbuuu I'mb606ca. 3aBHCHUMOCTh TOBEPXHOCTHOTO HATSKEHUS! OT KOHIIEHTPAIIUU




[TAB. YpaBuenue llInnikosckoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3MEHEHHE B
romosiornaeckux psiaax [TAB. Tepmognnamuyeckoe 000CHOBaHUE TTpaBUiia
Tpay0e - J{roks10. MeTobl OLIEHKH TOBEPXHOCTHOW aKTUBHOCTH OPraHUYECKUX
[TAB. PaGora ancopOuuu. JlnHaMUYeCKHi XapakTep aJcoOpOIIMOHHOTO PAaBHOBECHS
Ha MIOBEPXHOCTH pasnena pacTBop IIAB - ra3. Ypasaenue JIaHrmopa, ero cBs3b ¢
ypaBHeHussMu [ 100ca, [lumkoBckoro u ®pymkuna. Morasiii ooMeH. OCHOBHBIC
(U3UKO-XUMHUUECKHE XapaKTePUCTUKN HOHUTOB. [IprMeHeHe KaTHOHUTOB U
AQHUOHHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepxHOCTHOE aBieHuE;
METOZBI €T0 U3MepeHus. 130TepMbl AByXMEpHOTO faBieHNs. OCHOBHBIE THIIbI
[UICHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, XKHUJIKHE, TBEp/Ible. YCIOBUS Iepexoia
IJIEHKU OT OHOTO COCTOSIHUA K Ipyromy. Cioun JIsHrMmropa - biomxkeTt kak
CaMOOPTaHNW30BaHHbIE KOJUIOUAHbBIE CTPYKTYphl. AncopOuus [IAB Ha
MOBEPXHOCTHU pa3jelia HECMEIINBAIOIIUXCS KUAKocTe. Ancopouus [TAB u3
PacTBOPOB Ha IMOBEPXHOCTH TBEP/BIX Tei. [IpaBriio ypaBHUBaHUS NOJSAPHOCTEN
Pebunnepa. Mogudumupyromee aeiicrsue [IAB: ruapodunmusanus u
rupodoOu3aus TBEPAOH MOBEPXHOCTH. YIIPaBIeHHE CMaYMBAHUEM B ITPOLIECCAX
¢noranuu. Bausaue ancopobunonnsix cinoes [IAB Ha cMazouHoe aelicTBUE U Ha
rPAHUYHOE TPEHUE.
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Monenu crpoenus [19C (teopuu ['enbmromnbia, ['yu - Uenmena, [l tepua, ['pama).
M3MeHeHue NOoTeHIIMAIa B 3aBUCUMOCTH OT PACCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CUJIBHO M CJ1a00 3apsHKEHHBIX TTOBEPXHOCTEH; BIUSHUE KOHIICHTPAIMH U 3apsiaa
MOHOB IIEKTPONUTA. DIEKTPOKUHETHUECKHE SABICHUS: dNeKTpodopes,
PIIEKTPOOCMOC, TTOTCHITHANBI TEUSHUSI U OCENIaHus; Teopus [ enbmromnbia -
CMOTyXOBCKOTO. DIIEKTPOKMHETHUECKUN MTOTEHINAN; TPAHULA CKOJIbKEHUSI.
MeTo/b1 onpeieNieHUs AIEKTPOKUHETHIECKOTO MTOTEHIIANA.

11

CrpoeHne MuLesibl rTiApoPoOHOTO 30i1s1. BiusHue KOHUEHTpaluy U NPUpPO/IbI
HIIEKTPOJINTA Ha BEJIMYMHY U 3HAK 3apsi/ia KOJUIOUAHBIX YacTUll. OCHOBBI HOHHOTO
oOMeHa. JInorponHsle psaasl. M303mekTpuueckoe COCTOSIHUE B JUCTIEPCHBIX
cUCTEeMax; METO/Ibl ONPENIEICHUs N303JIeKTpHUecKkoi Touku. [IpakTuueckue
[IPUIIOKEHUS SJIEKTPOKUHETUYECKUX SIBICHUI. DIIEKTPOKANUIUISIPHBIE SIBJICHUS.
[ToHsiTHE 00 AMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaUUIIPHOM OCMOCE,

muddy3uodopese.

12

JlucriepraiiiOHHbIE METOBI IOJTYUYEHHS IUCIIEPCHBIX CUCTEM (30J1€H, IMYIbCHIA,
neH, a’pososnei). Ponb [TAB B poriecax nmoimydeHus TUcrepcHbIX cucteM. CBs3b
palboThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON HEPTUEH TBEPBIX TEL.
Hcnonp3oBanue addexra PeOunaepa st yMeHbIICHUs paOOThI IUCTICPTUPOBAHMS.
[Iporecchl nucneprupoBaHust B IpUpoe U TexHuKe. KoHeHcannoHHble crocoobl
MoJTyueHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J1€i B poliecce XUMUIECKUX
peaxiuii TepMoTuHaMHUKa TOMOTEHHOTO U TeTEPOTeHHOTO 00pa3oBaHus
KOJIJIOMTHBIX YacTHIl TTpH ¢$a3oBbIX nepexoaax 1-ro pona (teopus ['mb06ca -
donpmepa). PaboTa oOpazoBanus 3apobiiieii HOBou (a3pl. OOpazoBaHUE YACTHUI]
mucTiepcHOi (a3pl B Ipolieccax KpUCTAIIM3AUU U3 paCTBOPOB, KOHACHCAIIMH
MEPECHILIEHHOI0 Napa, KuIeHus. MeToas! perylnupoBaHys pa3MepOoB YacTHIL B
mucrnepcHbIX cuctemMax. OCHOBHbIE METO/IbI OUMCTKHU 30JIeH (IUaan3 u
yasTpaduasTpanys). Komtonnno-xumMndeckue csoiictea BMC. Metosb
onpeeNeHus] KOHIEHTPALUU U pa3MepPOB YaCTHIL 30J1€H.
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TepmoanHaMmuka 06pa3oBaHus THOGUIBHBIX KOJIOUIHBIX CUCTEM; KpUTEPUA
CaMOITPOU3BOJILHOTO ucTieprupoBanus (kpurepuii Peobunaepa-lllykuna).
Muriemioo6pa3oBanue B pactBopax [IAB. Kpurnueckast koHIIEHTpamus
mutesoodpazoBanus (KKM), ocHoBHbIe MeTobI onipeaenenus KKM.
OMIMpruyYecKrue 3akoHoMepHOCTH n3MeHeHus: KKM 1 MuUHHManbHOTO 3HAYEHUS
[OBEPXHOCTHOT'O HAaTsHKEHUS Ha rpaHulle paszaena pactsop [IAB - Bo3nyx B
romosnoruueckux psaax [TAB. Ctpoenne npsiMbIx ¥ 00paTHBIX MULEILT IpU

A3JIMYHBIX KOHICHTPAIHUAX ITAB. TepMO,[[I/IHaMI/IKa MI/II_[CJ'IJI006p3.30BaHI/I}II




TeruIoBbIe 3(h(PEeKThI, posib THAPOPOOHBIX B3aUMOJCHCTBUHN, TuarpaMma (pa3oBbIX
COCTOSTHH, TemriepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunmsanus
(KOJUTOMIHOE PacTBOPEHUE OPraHUYECKUX BEIIECTB B MPSMBIX MHUIIEIIAX).
OTHOCHTENBHAS COMOOMIN3ANNS, 3aBUCHMOCTD OT TEMIIEPATyPhl U KOHIIEHTPALINH.
ComoOunu3anysi B HEBOJAHBIX cpeaax. MUKPOIMYIBCHH; CTPOSHHE MUKPOKAIIEb,
ycioBus oOpa3oBanus, hazosas ruarpaMmsl. [IpakTuueckue mpuitokKeHns
MUIICIUIAPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMUH, He(pTegoOb4n, ONoIorun).

14

Tema: CennMeHTallMOHHAs yCTONYNBOCTE MOJIEKYIIIpHO-KMHETUYECKNE CBOMCTBA
nucrnepcHbIx cucteM. uddysus B KOIJIOUIHBIX cUCTeMax. 3aKoH DUHIITEHHa.
CenMMEHTAIMOHHBIN aHAIN3 OJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceaumenTanuu. Juddepennmanbaas kpruBas pacnpeaeneHus 4acTull 1o
pasMepaM; UHTErpajibHasi KpUBas; IOCTPOCHUE UX U3 JAaHHBIX 110 KHHETUKE
HakoryieHus ocajaka. CequMeHTalMOHHO-IU(pdY3MOHHOE paBHOBEcHE. MeToj
[leppena onpenenenus uucna Aporajapo. [IpuMenenue yasTpaueHTpudyr Juist
M3MEPEHHS MAacChl YIBTPaJUCIEPCHBIX YaCTULl U MaKpoMoJeKyd (lymMaHckuid,
Caenbepr).
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Tema: ArperatuBHasi CTOHYMBOUTE. TeopHs yCTOMYMBOCTH TUAPO(OOHBIX 3071ei
(reopus JJIPO). TepmonnHaMuka TOHKHMX IUIEHOK. PackinHMBaro1iee JaBieHne
1o [lepsiruny. MonekynspHast COCTaBIIAIOIAs PACKIMHNBAOLIETO 1aBIEHUS. YUeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, sl TOHKUX MJIEHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATUUECKAsk COCTABIISIONIAs PACKIMHUBAIOIIETO
naBieHNs. 3aBUCUMOCTb SHEPTHH B3aUMOJICHCTBUS YaCTHUL] TUCIIEPCHOMN (a3bl OT
paccTossHUS Mex 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUCTEM. D(pdeTrBHAsI yIPYTOCTh TOHKUX IJIEHOK.
Oddext Mapanronu - ['nd6ca; mpruuuHbI BOSHUKHOBEHUS. [ MIpoinHaMUYeCKue
0COOEHHOCTH YTOHBIIEHUS TUIEHOK. CTPYKTypHO-MEXaHUUeCKHil Oapbep (Teopust
Pebunpepa). Peonornyeckue coiicta agcopOounoHHbIx cioes [TAB -
CTAaOMIM3aTOPOB KOJUIOMJOB KOJUIOMIHBIX CUCTEM. 3allIUTHBIE KOJUIOUBL.
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10

[Topor koarymnsiiyu; 3aBUCUMOCTb KPUTHUECKON KOHIEHTPALIUU 3JIEKTPOIUTA OT
pa3Mmepa U 3apsiga koaryaupytomiero nona (mpasuio [lyneue - Fapan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYISALUH.
Koarynsiiust cuiabHO U cl1a00 3apsHKeHHBIX 30J1€H (KOHIIEHTpaIlOHHAs 1
HeNTpanu3alunoHHas koaryasuus). O6ocHoBanue npasuina lyneue - F'apau u
kputepus Dinepca - Kopda B reopun JJJIDO. Onokysmsiius, reTepoKoaryssius,
anarynsius (onpenenenus, npumepsl). Kunetuka xoarymsiiuu. Teopust ObIcTpoi
koaryysiiuu (CMOTyXOBCKHUI); OCHOBHBIE MOJIOKEHUS TEOPUH MEJIEHHOM
koaryisiinu (H.®Dyke). O6parumocTs npouecca koaryasuuu. [lentuzanus.
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11

3aKOHOMEPHOCTH TEUEHHUSI CBOOOTHO-MCTIEPCHBIX CHCTEM I10]1 IEHCTBHEM
MPWIOKEHHOTO JaBieHus. 3akoH HeroToHa. Biusinue koHIIEHTpau 1 GopMbl
JACTHUI] TUCTIEPCHO (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CtpykTypooOpa3oBaHHe B JUCIIEPCHBIX CUCTEeMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. IIprpoaa KOHTAKTOB MEKy JIEMEHTAMU CTPYKTYP.
[Tepuonnueckue ctpykrypbl. OOpa3oBaHue U cBoicTBa reseil. Koarymsimmonsasie
CTPYKTYpHhl. YCII0BUS 00pa30BaHUsl, MEXaHUUECKUE CBOWCTBA; SIBJICHHE
TUKCOTpONHH. Kpucraimn3aunoHHbIE CTPYKTYpPbl. MeXaHn4eCKre CBOMCTBA
KpUCTAJIN3ALMOHBIX CTPYKTYp. ONMCaHUE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojeneit (Makcsemia, KensBuna, bunrama, [lIBenosa). [Tomnas
peosnorudeckas Kpubasi. PU3NKO-XMMHUUECKUE METO/IbI PETYIUPOBAHUS
CTPYKTYpHO-MEXaHUYECKHX CBOMCTB JUCHIEPCHBIX CUCTEM Ha PA3IMYHBIX CTaJUAX

uX (POPMHUPOBAHUS KaK OCHOBHAS 3a]a4a (PU3HKO-XUMHUYECKONH MEXaHUKH.

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHsl




5.3. JIaboparopHbie padoThI

Ne Ne y Koa-
sansTuspasnena HaunmeHoBaHue WU KpaTKoOe coziepkaHue J1a0opaTopHON paboThI BO
4acoB
1 1  [Texnuka 6€30macHOCTH Mpu padboTe B JabOpaTOpuu. 6
6 5 |AacopOuus Ha TpaHUIIE KUAKOH M TBEpAOH (a3 6
7 5 [MonooOmeHHas ajcopOuus 6
4 7 |[U3yueHue 305eit 6
8 7  [3ammra JlabopaTopHbIX paboT 6
5 8  [MuKporeTeporeHHble CUCTEMBbI 6
) 10 [lomydenue 305eil METOIOM 3aMEHBI pacTBOpUTeNs. M3yueHue sBieHus 6
HETPABUIIBHBIX PSZIOB
3 10  |MccnenoBaHue Koarylnupyrooero AeHCcTBUs HOHOB B 3aBUCUMOCTH OT UX 3apsja 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Criucok auTeparypsl (¢ yKa3aHHeM paslelioB, TIIaB, Koa-
Tonsun CPC CTpaHMII) / CChUIKA Ha pecypc Cemectp) B0
4acoB
gggg;zggi;ﬁl;%ifaz https://edu.susu.ru/mod/lanebs/view.php?id=5761994{ 5 27
[10JITOTOBKA K 9K3aMEHY https://edu.susu.ru/mod/lanebs/view.php?1d=5762238] 5 16,5
E:ﬁgﬁ:?zzgoﬁggzzﬁm 3a/aHuAM https://edu.susu.ru/mod/lanebs/view.php?1d=5760641 5 5
[ToaroToBKa K TECTOBBIM 3aJaHHUSIM
o Teme "OO0mas XxapakTepUCTHKA
g;];zi );ZEEIZH;I;aaciZizlf;'eAm%m’ https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 5
YKUJIKOCTeN. KanuisipHble sSBJICHMUS,
ypaBHeHue JKropena"

6. (DOH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECTI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabHusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpOJBHOTO  (Bec [Mopsinok HaumcaeHus 6aIoB
KM|mectp| xoHTpOIISI NS Oan eTcs B
poIp A
3amura 1abopatopHoit paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
Texymuit 3auura ogqua o na}éo aTOPHBIM paboTaM U
1 5 Y JlabopatopHoit 12| 6 patop P PK3aMEeH
KOHTPOJIb OTBETa Ha BOIIPOCHI U3 CITUCKA
pabotsr Nel
BOIIPOCOB K JIAOOPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIeTYFOIINX




OIICHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINIEHHE CPOKOB C/Iaud OTYETA 110
HEYBaXUTEILHOUN MPUYUHE HA OTHY
HeJeNI0, WM Ha 2 0ajia — Oonee, yeM
Ha OJIHY HEJeIIO;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUIIBHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEIFHOE U3I0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WIJTH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTteprasia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
NpeACTaBICHUsS 00 H3YYCHHOM
marepuaie. 0 6aJIoB - HET OTBeTA.
OTueT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyJACHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotbr Ne2

12

3ammTa 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOpPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIeIYIOIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OILIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbIIEHHE CPOKOB C/Iaul OTYETA 110
HEYBKUTEIbHOW IPUIHHE HA OTHY
HeJeI0, WK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOJHBIN U IPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIC BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJIHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMHU OIIMOKaMH WU
HETOYHOCTSAMU. 2 Oasija - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodiiee
HarpaBJIeHUE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6a - 3a HeMmOJHBIN
OTBET OTPAXKAOIINI OT/ICIbHbIC
NpeACTaBIeHUs 00 U3yYEHHOM
Matepuasie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTropHoO

12

3amura 1abopatopHoit paboThI

IMPOBOAUTCA YCTHO B BUJIC 3allIMThHI

OK3aMCH




pabotbr Ne3

oTYeTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLICHOK:

1) 2 6anna - OTYET clIaH BOBPEMSI,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINICHHE CPOKOB C/Iaud OTYETA 110
HEYBaXUTEILHOUN MPUYHUHE HA OTHY
HeeNI0, WM Ha 2 0ajiia — Oonee, yeM
Ha OIHY HEJeIIO;

2) 4 Gayna - 3a IOJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE 1
MOCJIEZIOBATEIBHOE U3TI0XKEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WITH
HETOYHOCTSIMU. 2 Oaljia - 32 HEMOTHBIN
OTBET OTpakarouuii odIee
HaTpaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTteprasia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAOIIUI OT/ICIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuase. 0 6aJIoB - HET OTBeTA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJCHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsl Ned

12

3ammTa 1a00paTopHOI PabOTHI
MPOBOJIUTCS] YCTHO B BHJIE 3alTUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
0TBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPATOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS U3 CIIeTYIOIIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OLIEHKa CHIkaeTcs Ha 1 Oasut 3a
MPEBBIIIICHHE CPOKOB CIaYH OTUYETA TIO
HEYBaXUTEILHOUW MPUYHHE Ha OTHY
HeJIeI10, WK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOTHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a MPaBUIILHOE TOTHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMH OIIMOKAMU WU
HETOYHOCTSAMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6au - 3a HeTOIHBIH
OTBET OTPAXKAOIINI OT/ICITbHbIC
MpeICTaBICHUs 00 U3yYEHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT MO0 33/IaHUI0 PACTIEYaThIBAETCS 1

OK3aMCH




CAACTCA CTYACHTOM B ICHBb 3alIUThI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
paboThr Ne5

12

3ammTa 1a00paTopHOI PabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 1o J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOpPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIEIYIOIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbILIEHHE CPOKOB C/Iaul OTYETA 110
HEYBKUTEIbHOW IPUIHHE HA OTHY
HeJIeI10, UK Ha 2 Oajia — Oolee, 4yem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOTHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJIHOE U
MOCJIEZI0BATEIbHOE U3I0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WIH
HETOYHOCTSIMU. 2 OaJija - 32 HeMOJHBIN
OTBET OTpaxkarouuii oodiiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HeMmoJHBIN
OTBET OTPAXKAIOIINI OT/ICITbHbIC
NpeACTaBIeHUs: 00 U3yYeHHOM
Matepuasie. 0 6anioB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTropHOi
pabotsr Ne6

12

3amura 1abopatopHoit paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
oT4eTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM paboTaM.
OrnieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLIEHOK:

1) 2 6anna - OTUET CIaH BOBPEMS;
OlLIeHKa CHIWXaeTcs Ha 1 Oam 3a
MPEBBINIEHHE CPOKOB C/Ia4d OTYETA 110
HEYBa)KUTEJIbHOW MPUYMHE Ha OJTHY
HEJIeNI0, HIIM Ha 2 0ajiia — Oolee, yeM
Ha OJIHY HEJeIIo;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha OCTaBJIEHHbIE BONIPOCHI B
00beMe HE MEHBIIIE, YeM OBII0
OCBEILEHO Ha JEKIIMOHHBIX 3aHATHUIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCJIeI0BATENILHOE U3JI0KEHHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WITH
HETOYHOCTSIMU. 2 GaJa - 3a HeMOJHBIN
OTBET OTpakaroluii od1ee
HarpaBJIeHHE U3JI0KEHUS JIEKIIHOHHOTO

Mateprasia. 1 6a - 3a HeMOJTHBIM

OK3aMCH|




OTBET OTPAXKAOIIUI OT/IECIIbHBIC
MpeaCTaBIeHUs 00 N3yYEHHOM
marepuaie. 0 6ayIoB - HET OTBeTA.
OT4eT 1o 3a/1aHUI0 pacreyaTbIBaeTCs U
C/IaeTCs CTYJACHTOM B JICHb 3aIIUTHI
1abopaTOPHBIX PadoOT.

Texyuui
KOHTPOJIb

KonTponbhas pabota

10

KonTpomnpHas paboTa Coaepx uT 5
3a1aHMil. 3a Ka)KJ10€ BEPHO PEIIEHHOE
3aJlaHue CTYIEHT nosydaer 1 Gam.

OK3aMCH|

Texymnii
KOHTPOJIb

Tect Nel O6mas
XapaKTepUCTHKA
ITOBEPXHOCTHOM
SHEpruu. Aaresus,
CMayuBaHUE U
pacTekaHue
KHUIKOCTEN.
Kamunsipasie
SBJICHUS, ypaBHEHHE
XKropena

24

Tect conepxut 24 Bonpoca. Bpems
TecTupoBaHus — 30 MUHYT.
[IpenocraBnseTcs olHa MONBITKA JUIs
[IPOXOXKACHUS TECTA.

MakcumaibHas OLlEHKa 3a TecT — 24
Oanna (1 mpaBunbHBINA oTBET = 1 Gamn).
TecT cunTaercs ycrnemHo
[IPOWJIEHHBIM, €CJIU 1aHO He MeHee 60%
MPaBWIbHBIX OTBETOB (HE MeHee 14
0aJsoB).

OK3aMCH|

Texymui
KOHTPOJIb

Tect Ne2.
AncopOmus.

26

Tect conepxut 26 BoripocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocTaBnsieTcst O/1HA TOMBITKA [
MPOXOXKJICHUSI TECTA.

MaxkcuMalibHas OlLleHKa 3a TeCcT — 26
OaoB (1 nmpaBuIbHBIN OTBET = 1
0amr). Tect cuuTaeTcs yCnemnrHo

PO JICHHBIM, €CJTU 1aHO He MeHee 60%
MpaBUJIBLHBIX OTBETOB (HE MeHee 15
0asioB).

ODK3aMCH

10

bonyc

bonyc

bOHYyC-PEUTUHT B IIPOLIECCE U3YYECHUS
TUCLIUIUIMHBI MOYKHO ITOJIyYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMITUA/IE
1o xumun — 15%.

OK3aMCH|

11

[Ipome-
KYTOUHAS
arTecTanus

OtBert 1o Ounery

10

KoHTpOnbHOE MEpOIIPUATHE
IPOMEKYTOYHOMN arTecTallun
MPOBOJUTCS B YCTHOM popme. B Gunere
1Ba TEOPETUUYECKUX Borpoca. [[is
MOJrOTOBKHU IPEJIaraloTcs BOMPOCH K
DK3aMEHy. 3a OTBET Ha KayKJbli BOIPOC
CTYZIEHT MOXET MOJy4YUTh MaKCUMAJIbHO
5 0aIoB, BCEro 3a OMIIET —
MakcumanbHO 10 6amios. Kputepun
OLICHMBAHUS OTBETA HA TEOPETHUECKUM
BOMpOC B Ousiete: 5 6aIoB — CTyAEHT
NIEeMOHCTPHUPYET: TITyOOKHe
MCUEpIbIBAIOIIME 3HAHUS B IOHUMaHUH,
W3JI0KEHUH OTBETA HAa BOIIPOC, OTBET
JTOTMYECKH TT0CJIeI0BATEIbHBIMH,
COJZIEPKATEIIbHBIN, ITIOJIHBIMH,
MPaBWIbHBIN U KOHKPETHBIH; 4 Oaa —
TBEP/IbIE 3HAHUS MaTepHala,
MPaBUJIbHOE IIOHUMAaHHUE CYIIIHOCTH U
B3aMMOCBSI3U pacCMaTpUBAEMBbIX
MPOLIECCOB U SIBJIEHUH, OTHAKO, OTBET
HEIOCTATOYHO IOJHBIN, UMCIOTCS 1—2

OK3aMCH|




HC3HAYUTCIbHBIX 3aMCUaHUA

HECYIIECTBEHHBIX OIMHUOOK B

MpernoaBaTelis, MOCIeJ0BaTeIbHBIN 1
KOHKPETHBIH OTBET, CTYJICHT CBOOOTHO
yCTpaHseT 3aMeUaHsI TPEToIaBaTelIs
10 OTACJIbHBIM YaCTAM U ITYHKTaM
oTBeTa; 3 0ajia — TBepAbIe 3HAHUS U
MOHUMAaHHE OCHOBHOTO; OTBET HE
CONIEPIKUT IPyOBIX OMHMOOK, HO €CTh
0onee 2-X HETOYHOCTEH 1 3aMCUaHUH,
NPY YCTPaHEHUH HETOYHOCTEH U

OCBEIICHUU OTJEJIbHBIX MOJOXKEHHH
TpeOYIOTCSI HABOASIIINE BOTIPOCHI
npenoaaBates; 2-0amia — rpyobie
OLIMOKYU IpU OTBETE HA BOIIPOC, HO
6omee 50% oTBeTa COCTABISAIOT
MPAaBUIIbHBIC CBEJICHUS, CTYACHT
NIEMOHCTPUPYET HEYBEpEHHbBIE U
HETOYHBIE OTBETHI HA HABOSIIINE
BOMPOCHI Mpenoaasaress, 1 6amn —
rpyOble omuOKu B oTBETE, MeHee 50%
SBIISIFOTCS HEBEPHBIMU, CTYJICHT
TIEMOHCTPUPYET HEITOHNMAHUE
CYITHOCTH M3J1ara€MbIX MOJOKeHUM; 0
0ajyIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun

IIPOMEKYTOYHOMN IIpouenypa nposeneHus

arTeCTallun

Kpurepuu
OLCHUBAHUA

OK3aMCH

Bce 3aganns Tekyniero KOHTPOJIs AOJIKHBI ObITh BBITTOTHEHBI.
Brinonsenue 3agaHuil IpOMEXyTOYHON aTTECTALUN HE SIBIIAECTCS
o0s3aTenbHbIM. CTy/IEHT BIpaBe yay4llIUTh CBOM TEKyILUH
PEUTHHT Ha 3Kk3aMeHe. B paMkax mpomMeKyTO4YHOM aTTecTaluu
CTYIEHT CIaéT 3K3aMEeH 0 OuieTaM, B KaKJoM Ouere 2
TEOPETUYECKUX Bonpoca. I NOATOTOBKY IIPEIararoTCs
BOIPOCHI K dK3aMeHy. Bpems Ha moarorosky 40 MUHYT.
OHOBPEMEHHO B ayJUTOPUU MOTYT TOTOBUTHCS 5 UETIOBEK.

B coorBeTcTBHU C

. 2.5, 2.6

[Tonoxenus

6.3. ITacoprt ¢goHIa OLIEHOYHBIX CPEACTB

KomrmereHnun

Pesynbrarsl 00yueHus

10

[1K-1

3HAET: COBPEMEHHBIE NPEACTABIEHUS O JUCIIEPCHOM COCTOSTHUU
BEIIECTBA, (PAKTOPHI YCTOMYUBOCTHU AUCTIEPCHBIX CUCTEM, UX OCOObIE
CBOMCTBA, 3HAYEHNE NOBEPXHOCTHBIX SBICHUN JUIsl ONTUMHU3ALUHU U
WHTEHCU(DUKAIIMY TEXHOJIOTUIECKUX MPOIIECCOB B MPOMBIIUICHHOCTH

[1K-1

'YMeeT: M0Iy4aTh AUCIEPCHBIE CUCTEMBI U U3y4aTh UX CBOWCTBA +

[1K-3

3HacT: OKCIICPUMCHTAJIBHBIC METOABI UCCIICAOBAHUA CBOICTB
JUCIICPCHBIX CUCTEM

[1K-3

MMmeet HpaKTI/I‘IGCKI/Iﬁ OIIBIT: IMIJIAHUPOBAHUA U ITPOBCACHHUA
NCCIICIOBAaHU CBONCTB AUCTICPCHBIX U KOJJIOUJAHBIX CUCTEM C

MIPUMEHEHUEM COOTBETCTBYIOIIETO 000pYI0BaHUS U TPUOOPOB,




06pa6OTKI/I SKCICPUMCHTAJIbHBIX PE3YJIBTATOB C UCIIOJIb30BAHUEM
METOOOB MaTeMaTHYEeCKOM CTaTHCTHKHU

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI
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1. Bapnamosna, T. B. [IoBepXHOCTHBIE SIBIE€HHS U JUCHEPCHBIE CUCTEMBI
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I'enbdman, H. B. Kupcanosa, O. B. KoBanesuu u np.; [lox pen. M. U. l'enbdmana. -
CII6. u np.: Jlans, 2005. - 256 c. ui.

6. Ilpaktukym o ¢puzndeckor XumMuu Yued. mocoOue Juisi By30B IO
nporpammam Kypca "®usnueckas xumus" M. U. Tensdman, H. B. Kupcanosa, O.
B. Kosanesuu u ap.; [lon pen. M. U. I'enbdmana. - CI16. u ap.: Jlans, 2004. - 254 c.

7.  ®ponos, 0. I'. Kypc xommmonanon xumun: [lIoBepXHOCTHBIE SIBIICHUS U
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[Tepeneu. ¢ uza. 1989 r. - M.: AnesauC, 2004. - 462, [1] c. ui.
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9.

XMenpHuIKul, P. A. ®dusndeckas v KoJutougHast XuMus TekcT
Y4EOHHK JIJIS1 C.-X. CIeuaibHoCTel By30B P. A. XMenbHULIKUH. - 2-€ U31., CTep.,
nepened. u3a. 1988 r. - M.: Beicias mkosa, 2009. - 399, [1] c. ui.

[yxun, E. JI. Komtounnas xumus [TekcT] yue. a1t By30B 110
crnennanbHocTU U HanpaBieHuto "Xumua" E. 1. lykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, ucnp. - M.: Beiciias mkona, 2007. - 443, [1] c. u.

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
VYyebHoe nmocobdue J71s1 BBIMOTHEHUS 1a00paTopHbIX padoT

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:
VYyebHoe nmocobue /715 BBIMOTHEHUS 1a00paToOpHBIX padoT
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1. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

No OcHoBHOE 000pyIOBaHUE, CTECHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bup 3ansTuii B MpelyCTaHOBJICHHOE IPOrpaMMHOE 00ecTiedeHIe, UCTIONb3yeMOe IS

ayI. N
pa3IMYHBIX BUIOB 3aHSATHIA
Jlabopatopusie |301 |[JlTaGoparopHas mocyna, peakTUBBI U 000pyI0BaHUE, HEOOXOIUMBIE IS
3aHATUA (la) |mpoBeneHwus 1aOOPATOPHBIX PadOT
202 .
Jlextmn MYJIBTHMEIHITHOE 000py/I0BaHHE

(1a)




