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1. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA INCHUIIJIMHBI

Pe3ynbrarsl

OCBOCHU

OIIOIT marucTtparypbl

OIIPENENIAIOTCS  MPHOOpPETaEMBIMU

BBIITYCKHUKOM KOMIICTCHIIUAMU, T.€. €TI0 CIIOCOOHOCTBIO IIPUMCHATb 3HAHUA, YMCHHUA U
JJNMYHOCTHBIC Ka4€CTBA B COOTBCTCTBHH C 3aJa4aMH HpO(beCCI/IOHaHBHOI\/JI JACATCIBbHOCTH.

B pe3yiabpTaTe OCBOCHHA OHWCHHUILIMHBL

«HOBerHOCTHHe SABJICHUA MW JUCIICPCHBIC

CHUCTCMBI» O6y‘-IaCML1ﬁ JOJIKCH 06J'IaIIaTB CICAYIOIMMHU KOMIICTCHIIUAMM:

OIIK

3:  cmocoOHOCTH

K MnpodeccuoHalIbHON

OKCIlTyaTauun  COBPEMCHHOI'O

00opyoBaHus U IPUOOPOB B COOTBETCTBUHU C HAMPABICHUEM U MPOQHIEM TOITOTOBKY;

[1IK — 4: cnocoOHOCTh UCMOIB30BATh COBPEMEHHBIC METOJUKH U METOJIbI, B MPOBEICHUN
OKCIIEPUMEHTOB U UCIIBITAHUH, aHATM3UPOBATH MX PE3YJIbTAThl U OCYIIECTBIIATh UX KOPPEKTHYIO
UHTEPIPETAIIHIO.

Tabnuya 1.

Ilepedyenb MiIaHUPYeMBbIX Pe3yJbTATOB 00y4eHHs MO AUCHMILIHHE

IInanmpyemsble pe3yiabTaTsl ocBoeHuss OIIOII
(KoOMIEeTEeHUMH), JOCTHKEHHE KOTOPbIX
obecneynBaeT AUCHHUILIMHA

IlepeyeHb MJIAHNPYEMBIX Pe3YJLTATOB 00y4YeHUs
0 JUCHHUILINHE

Kongr CopeprkaHre KOMIIETEHIUN 3HaTh:
KOMITETEHIIHN YMeTs:
Biagers:
CriocoOHOCTh CaMOCTOSITENBHO | 3HATh: 3aKOHOMEPHOCTH TMOBEPXHOCTHBIX SIBICHUM,
IUTAHUPOBATH, NPOBOAMTE, | JEKAIIMX B OCHOBE PadOTHl Pa3lWYHBIX THUIIOB
o0pabaTeiBaTh ¥  OIICHWBATH | JTAOOPATOPHBIX MPHOOPOB H  TEXHOJOTHYECKOTO
3KCIIEPUMEHT 00opynoBaHUsI
OK-9 YMetb: MIPOBOJUTH pacyeTsl MPOLIECCOB,
MPOTEKAIOLINX B JUCIIEPCHBIX CUCTEMaX
BHaI[CTI)Z HaBbIKaMH IMPOBCACHUSA
SKIICPUMCHTAJIbHBIX I/ICCJIGI[OB&HI/II\/'I rnapamMeTpoB
JUCTIEPCHBIX CUCTEM
CriocoOHOCT K TBOPYECKOMY | 3HATh: OCHOBBI METOJOJIOTUH SKCIIEPUMEHTA
OCMBICJICHUIO pe3ynbTaToOB | YMETh: aHaTM3UPOBATh PE3yIbTaThl IKCTIEPUMEHTOB
OK-10 OKCIIEPHMEHTR, paspaboTke | Biajgerh: HaBbIKAMH MPAKTHYECKOTO HCIIOJIB30BaHHS
pEeKOMeH 1A o uX | pe3ysbTaToB SKCIIEPUMEHTOB
MPaKTUYECKOMY IIPUMEHEHHUIO,
BBIJIBMOKEHUIO HAYUHBIX HJIEH
CriocoGHOCTP ~ WCHOJB30BaTh | 3HATh: 3aKOHOMEPHOCTH TOBEPXHOCTHBIX SIBICHUH,
COBPEMEHHYIO HM3MEPHUTEIBHON | JIeXKALIMX B OCHOBE PAa3JIMYHBIX SKCIEPUMEHTAIBHBIX
TEXHUKY, COBpEMEHHbIE | MCCIIEeOBAHHN
METOABI U3MEPEHUS YMeTb: MPOBOJUTH CTATUCTHYECKYID 0OpabOTKY
[1K-12 Pe3yJIbTaTOB SKCIEPUMEHTAIBHBIX HCCIECIOBaHUN B
JUCTIEPCHBIX CUCTEMaX
Brnanets: HaBBIKAMH  aHajW3a  pPe3yJbTaToB
9KCHEPUMEHTAIIBHBIX MCCIIEAOBAaHUNH B JTUCIIEPCHBIX
cUCTEMax
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucunnimna «l1OBEepXHOCTHBIC SIBJICHHWS W JIUCHEPCHBIE CHUCTEMbD» OTHOCUTCA K

BapuaTUBHON yacTu 6sioka 1 yueGHOro miiaHa.
Ilepeuenn

MpEAIIECTBYIOIUX U

MOCJIETYIOIIUX

JMCLUUIUIAH,  (OPMUPYIOIIUX

obmenpodeccuoHabHbIe U TPodhecCHOHaTbHbIE KOMIETEHIIUN TPUBEACHBI B Ta0. 2.




Tabmuma 2
Ilepevyens npeanIecTBYIOIUX U MOCTETYHOIHX AUCIHILITHH
Ne HaumeHnoBaHue H Hocaenyromue
i R — pellecTBYIONINE JUCUMIUIMHBI | AUCHHUILINHBI (TPYIIBI
JUCIHMIIJINH)
ObwexynbmypHuvle KOMnemeHyuu

1. OK-9 CrnocobHocTs | Hayuno-uccrnenoBaTenbckas Hayuno-
CaMOCTOSITEIEHO NPaKTHKA; TEXHOJIOTHYECKas | UCCIeI0BaTEIIbCKAs
IUIAHUPOBATh, MPOBOIUTH, | MPAKTHKA. pabora.
00pabaThIBaTh U OIICHUBATH
HKCTIEPUMEHT.

2 OK-10 Cmocobnocts K | [IpemurecTByroriue nucnuruHel | Haygno-
TBOPYECKOMY OCMBICICHUIO | OTCYTCTBYIOT. HCCIIeI0BATEIbCKAs
Pe3yJIbTaTOB pabora.
JKCIIEPUMEHTa, pa3paboTke
pEeKOMEHJauui 0o X
MPaKTHYCCKOMY
NPUMEHEHUIO,

BBIJIBIDKCHUIO HaY4HBIX
Hen.
Ilpogpeccuonanvhvie Komnemenyuu

3 [K-12 Croco6HocTh | bromorndeckuit MoHHTOpHHT; | HayuHo-
UCTIONIH30BaTh MOHHUTOPHHT ¢busmyecKoro U | UCCIeI0BaTeIIbCKAs
COBPEMCHHYIO XUMHYECKOT'O 3arpA3HCHUA paGOTa; npeaauIioMHas
M3MEPHUTENILHON  TEXHUKY, | OKpY)Karoeit cpensl; OCHOBBI | MTPAKTHKA.
COBPEMEHHBIC METOJbI | IUIAHUPOBAaHUS ¥ MaTeMaTHYEeCKOU
HU3MEpEHHUs. 00paboTKn pe3yIbTaToOB

OKCIIEPUMEHTa;  OCHOBBI  aHaIW3a
MHOTOMEPHBIX JTaHHBIX;

TCXHOJIOI'MYCCKasd MPAKTHUKA.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1. CTpyKTYpa AMCUUILIHHBI
OO01mmast Tpy10eMKOCTh TUCHIUTUTHHBI COCTABIISIET 2 3a4eTHBIE SIMHUIIBI, /2 Jaca.

Ta6muua 3
TpyaoeMKOCTh JTUCHUIJIMHBI U BUAbI Y4eOHOI padoThI
Beero CemecTpsl
Bup yuebnoit paboTs HACOB 3
AyauTopHasi KOHTAKTHasi padoTa (Bcero) 14 14
B TOM YHCJIE: JICKIHN
npaktudeckue 3auaTus(113) 4 4
nabopartopusie paboTsl (JIP) 4 4
CamocTosiTeIbHAs padoTa (Bcero) 58 58
B TOM YHCJIe: KOHTAKTHAas BHeayIMTOpPHas padoTa 2 2
MOJITOTOBKA K JIAOOPaTOPHBIM paboTaM 10 10
TOATrOTOBKA K JIEKITUOHHBIM U IIPAKTUYECKUM 3aHATHUIM 36 36
BBITIOJITHCHHUEC MHAUBUAYAJIbHBIX 33)13HI/II71
MOJITOTOBKA K 3a4eTy 4 4
UTOIO: qac. 72 72
3.e. 2 2
Tabmnuma 4

Pacnpenenenne yueOHoil HArpy3KH 10 pa3fesiaM JHCHHMILIHHBI

Buisl yueGHOM Harpy3KH U UX TPYIOEMKOCTb,
qachbl
<
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1 OO6111e CBeIeHUs O AUCTIEPCHBIX CUCTEMAX 2 2 - 15 21
[ToBEepXHOCTHBIC SIBJICHHUSI B IUCTICPCHBIX CHCTEMax 2 — 2 19 |29
KuneTnueckue sBIeHUS B TUCIEPCHBIX CHCTEMAX 2 2 2 18 22
KOHTaKTHas BHEAyAMTOpHAs pabora
HOJIMOTOBKA K 3aYeTy
UTOI'O: 6 4 4 58 72




3.2 Conep:xanue TUCUUMIMHBI

JIeKIMOHHBIH KYPC

Tabmuma 5

Ne
JIEKIIAU

Howmep
pazzena

Tema JICKOUHA U IICPCUCHDb JUAAKTHYCCKUX CANMHUILL

TpynoemMKocCTs,
4acoB

PA3JIEJ 1. OBINME CBEJEHUA O JUCIHHEPCHBIX
CUCTEMAX.

Tema 1.1. Knaccupukanus 1ucnepcHbIX CHCTEM.

@a3pl U arperatHble COCTOSIHMS BELIECTBA. [ OMOreHHBbIE,
reTeporeHHbIe U AucnepcHbie cucreMbl. Kiaccudukanus mo
arperatHomy cocrosiHuio ¢a3. Knaccudukauus no crenenu
JUCIEPCHOCTH. MOHOIUCHEPCHBIE M MOJUANUCIEPCHBIE
cuctembl. CBOOOIHOAUCIIEPCHBIE U  CBSA3HOJIUCIEPCHBIE
CUCTEMBL.

Tema 1.2. CraTucruyeckue XapaKTepPUuCTHKH
aucnepcHbix cucremM. @opma U pa3Mepbl  YaCTHI]
mucnepcHoi ¢asel. JlucnepcHocTh. Y ienpHas TOBEPXHOCTb.
Pacnipenenenus yactui no pasmepam. BzaumocBsizp Mexy
pa3IMYHBIMM TUINIAaMU pacnpeneneHuil. CpenHuid pasmep
yactull. CpegHuit pa3dpoc pa3MepoB YaCTHII.

Tema 1.3. Makpockonuyeckue CBOWCTBA IMCIEPCHBIX
CHCTEM.

[InoTHOCTh nUcCHEpCHBIX cucTeM. VICTMHHAs M HachlHAA
10THOCTh. [lopucTocTs 1 MOPO3HOCTE. MOAENN CTPYKTYpPBI
3€pHUCTOTO CIOS.

KpaTHOCTL neHsl. TemIoeMKoCTh JUCTICPCHBIX CUCTCM.




PA3JIEJI 2. INIOBEPXHOCTHBIE SBJIEHUS B
JUCHEPCHBIX CUCTEMAX.

Tema 2.1. IloBepXHOCTHOE HATSI)KEHHE.

Cremnduka crpoenuss Mexdasnoit moBepxHocTH. CuHilbl,
NEHCTBYIOIIME Ha TOBEPXHOCTHBIE MoJiekynbl. Pabota
HU30TEPMUYECKOTO o0pa3oBaHUs IIOBEPXHOCTH.
IToBepxHocTHass sHepruss. CMauuMBaHME M pacTEKaHUE.
[Tepumerp cmaumBanus. KpaeBoit yron. ['mapoduibheie u
ruipoQoOHBIE  MOBEPXHOCTH. Temjgora  cMayuBaHUS.
Anre3us um kore3us. MexaHu3M aJre3MOHHBIX IPOLIECCOB.
Cnemuduka  CTpOEHUS  HCKPHUBJICHHOW  Mex(da3HOU
nopepxHoctu.  KamwuisspHoe — naBieHue. Y paBHEHHUS
Tomcona u Jlannaca.

Tema 2.2. AncopOumnoHHbIE NPOLECCHI.

Mexanu3m  acopOIMOHHBIX — mpoueccoB. Dusznueckas
aacopOuus u xemocopouus. AAcopOIMOHHOE paBHOBECHE.
Temnota angcopbumu. M3oTepmbl, n300apbl U HU30CTEPHI
agcopOoumu. OCHOBHBIE BHIBI H30TE€PM aAICOPOIIMOHHBIX
mporeccoB. Mogens  MOHOMOJEKYISPHOH — amcopOouuu
Jlanrmiopa. Mogens  NOIMMOJNEKYJISPHOW  aacopOuuu
bpynayspa-Ommera-Temnepa. Moaens  ancopbuuu B
Mukponopax Jlyoununa-PagynikeBuya.

Tema 2.3. IloBepxHocTHO-akTHBHBIE BelllecTBa (ITAB).
3aBUCUMOCTh IIOBEPXHOCTHOT'O HaTSDKEHUS oT
KOHLEHTpaluu a71copOUpPOBaHHOIO BEILIECTBA.
[loBEpXHOCTHO-aKTUBHbBIE M TOBEPXHOCTHO WHAKTUBHBIC
BemecTBa. Kimaccugpukamus [TAB. OcoGeHHOCTH CTpOEHUS
MOJIEKYJI ITAB. Mexanuzm MHIIEIIII000pa30BaHUSI.
Kputnueckast KOHLEHTpalus MULEI000pa30BaHHUS.
Crtpoenue munenn [TAB. ComtoOunu3arusi.

Tema 2.4, DnekTpuuecKkne sIBJIeHHS HA IPaHNUIe pa3ena
¢pas.

MexaHn3MBbI 06p3,30BaHI/I$I HBOﬁHOFO QJICKTPUYCCKOIoO CJIosA B
AUCHICPCHBIX  CUCTCMaX. HOTGHI_II/IaJI06p3.3y}OH_II/Ie HOHBI H
MPOTUBOMOHBI. TOJIIMHA U €MKOCTh JBOMHOTO 3JIEKTPUYECKOTO
cios. Mogenu JBOHHOTO JJIEKTPHUYECKOIO CJO0sl. YpaBHEHHE
HyaCCOHa-BOJ’ILHMaHa. 3aBHCHMOCTE MMOBEPXHOCTHOI'O
HaTsHDKEHUA oT 3apsiaa Mex(azHon TTOBEPXHOCTH.
ONEeKTpOKaMWIIIsIpHas KpUBasl.




PA3JIEJ 3. KHUHETHUHYECKHUE SBJIEHUS B
JUCHEPCHBIX CUCTEMAX.

Tema 3.1. Ilpoueccol nuddy3nu YacTHL JAUCIEPCHOM
¢pa3sebl.

MonekynsapHo-KMHeTHYECKass npupoAa  AU(PPy3MOHHBIX
nporeccoB. KoHBeKkTUBHAs cocTaBistomas 1uQQGy3nOHHBIX
nporneccoB. Koapdunuent mauddysun. Cpemnnuii caBur
yactull. YpaBHeHus ®Ouka. BiusHue pa3nuuHbix GakToOpoB
HA UHTEHCUBHOCTH TU(PYy31OHHBIX MPOIIECCOB.

Tema 3.2. CenumeHTAaIUS.

Mexanusm npouieccoB cenuMenTanuu. [Ipsmas u obparHas
cenuMmenrtanusa.  Ckopocte  cenuMenTanuu.  Kpubad
CeMMEHTALUU. CenumentanoHHO-1U( G y3MOHHOE
paBHOBecHe. | UTICOMETPUUYECKHI 3aKOH.

Tema 3.3. OcMoTHYECKHE MPOLIECCHI.

MexaHnu3sM OCMOTHYECKHMX IpoueccoB. OcMOTHYECKOE
paBHOBecue. OcMoTHUecKoe JaaBieHHe. YpaBHeHue Bant-
T'odda. O6paTHBIIT 0OCcMOC.

Tema 3.4. DileKTpOKMHETHYECKHE SBJICHUS.
OJIEKTPOKUHETUYECKUA MOTEeHUUad. MexaHu3M IpoLEecCOB
anekTpodopesa. DnekTpodopeTryecKkas MOJIBUYKHOCTb.
MexaHu3M HOPOLECCOB AIIEKTPOOCMOCA. IEKTPOOCMOTUYECKAsS
IIOABM>XKHOCTD.

HUTOIO:

6

HpaKanecmle 3aHATUSA

Tabnuya 6

Ne
3aHATHUSA

Howmep
pas3zaena

HanmenoBanne IMPAKTUYCCKOI'0O 3aHATHA U MEPCUCHD
ANJAKTUYCCKUX CAMHUI

TpynoemMkocTs,
4acoB

CrarucTuyeckue XapaKTEePUCTUKH JUCHEePCHBIX
CHCTEM.

[MocTpoenune pacrpeneneHuss KOJIUYECTBA YaCTHI[ 10 pazMepam.
Onpe/ieieHUe CpPeIHEro pa3Mepa YacTHI] JUCIEePCHOW (a3bl U
CPEJIHEKBAIPATHUYECKOTO OTKIIOHESHUSI.

Maxpocxonnqecm/le CBOMCTBA AUCHEPCHBIX CUCTEM.
PacueT miaoTHOCTH MOHO- H MOJIMAUCTIEPCHBIX CUCTEM. Pacuer
HACBIITHON INIOTHOCTH 3CPHUCTBIX MATCPHUAJIOB.

CenumeHnTanus.
PacueT ckopocTu ocaxieHHs YacTHIl AUCTIepCcHOH (a3pl. Pacuer
polecca CEANMEHTAINH B MOJUANCIIEPCHBIX CUCTEMAX.

HUTOIO:




JlabGopaTropHblie padoThI

10

Tabnuya 7

Ne
3aHATUA

Howmep
paszena

HaumenoBanue nabopatopHoii pabOTHI U IepeueHb
JUTAaKTUICCKUX CITHHIT

TpynoemMKocCTs,
4acoB

1

2

JlaGoparopnas paGora Nel. TypOuaumerpuueckoe
HCCJIeIOBAHME INCTIEPCHBIX CUCTEM.

KOHHCHTpaHHH qacTull B AJUCIICPCHBIX CHUCTCMaAX. OnTtuueckue
CBOMCTBA JAUCTICPCHBIX CHUCTEM. He(beJ'IOMeTpI/I‘lCCKI/IC n
Typ61/II[I/IMeTpI/I‘ICCKI/IC HCCICAOBaHNA JUCIICPCHBIX CUCTEM.

2

JlaGopaTopHas padora Ne2. OnpeesieHue napaMmeTpoB
3JIEKTPUYECKOro MoJjisi B pe3epByape ¢ NPOTEKTOPOM.
O6pa3oBaHne MABOHHOTO JIIEKTPUYECKOTO CJIOS Ha TpaHUIC
«METAJI-paCTBOP». HSMepCHHe BCJIMYUHBI  3JICKTPUYCCKOI'O
IOTCHIIMAJIa B 3aBUCUMOCTH OT paCCTOSAHUA OT IIPOTEKTOPA.

Hroro:

CamocTrosTebHast paﬁoTa CTyJICHTa

Tabmuma 8

Paznen
JVCIIUILIN

HbI

/o

Bun camocrostensHoit pabotsl ctynenta (CPC) u
NepeYeHb TUJAKTUICCKUX SUHHUIL

TpynoeMkocTs,
4acoB

1

11

IHoaroroBka K JIeKIMOHHBIM 3aHATHAM 110 pa3jaenay 1.
['oMoOreHHbIe, TeTepPOreHHbIE U TUCHepCHbIe cucTeMbl. Popma u
pa3Mepbl YaCTHIL AUCTIEPCHOM (asbl.

10

1.2

BoinosiHeHHe MHAUBHAYAJIBHONH 3aauM 1o Teme 1.2.
CraTucruuyecKue XapaKTePUCTUKH JAUCTIEPCHBIX
CHCTEM.

Pacuer pacnpenenenuii 4acTuI| o pa3Mepam.

1.3

IMoaroroBka Kk 3a4eTy (IUAAKTHUECKUE EAMHHIIBI
pasnena 1 B rabmure 5)

14

BHeayautopHas KOHTaKkTHas padora. KoHcynbranuu mno
VHVBUAYAIBHBIM 3a7auaM.

HToro:

15

2.1

IHoaroroBka K JIEKIMOHHBIM 3aHATHAM 110 pa3jaeny 2.
[ToBepxHOCTHOE HaTsKEHUE. AJCOPOLIMOHHBIE MPOLIECCHI.
[ToBEpXHOCTHO-AKTUBHBIE BEIIECTBA. JIBoMHOM
BJIEKTPUYECKUM CJIOW B JUCIEPCHBIX CUCTEMAX.

10

2.2

BbinosiHeHMe MHAMBHAYAJBHOM 3aJa4yd 1O Teme
2.1.IToBepXHOCTHOE HATSIKEHHUE.

Pacuer u3meHeHnii MOBEPXHOCTHOM 3HEPTUU JTUCIIEPCHBIX
CUCTEM TIPH IpoOJIeHNN U 00bETMHEHNUN YaCTHII.

2.3

IloaroroBka m odopmienue oryera K J1abopaTopHOM
padore Nel. TypOuaumerpuyeckoe HcCC/IeI0BAHUE
AUCIEPCHBIX CHCTEM.

KonuenTpanus dyactuly B JAUCIEPCHBIX — CHUCTEMaXx.
OnTnueckue CBOICTBa JUCIIEPCHBIX CHCTEM.
Hedenomerpuueckue 5! TypOUINMETPUYECKHE
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HCCICO0OBAHNA JUCIICPCHBIX CUCTCM.

2.4 I[MoaroroBka K 3a4eTy (IUIAKTUUECKUE €TUHUIIBI 2
pasnena 2 B Tabmurie 5)
2.5 BHeaynnTopHasi koHTakTHas padora. Koncynpranuu no 1
VHJIMBUYAIbHBIM 3a/1a4aM.
Hroro: 19
3.1 IMoaroroBka K JIeKUMOHHBIM 3aHATHSAM 10 pa3jaeny 3. 8
3 Jludbdy3roHHBIe TMPOIECCHl B JTUCHEPCHBIX CHCTEMaX.

[Iponeccsl  cenumentanuu. (OCMOTHYECKHE MPOIIECCHI.
DIEKTPOKMHETHYECKHUE SIBJICHUS.

3.2 BoinosiHeHHe MHAMBHAYAJIBHOH 3agauyn no teme 3.2. 2
CenumeHnranus.
AHanu3 CeIMMEHTALIMOHHBIX KPUBBIX.

3.3 IloaroroBka m odopmienue oryera K JabopaTopHOM 6
pabore Ne2. Omnpenesienne napamMeTrpos

JIEKTPHYECKOrO I10JIfl B pe3epByape ¢ IPOTEKTOPOM.
OO6pazoBaHue IBOWHOTO YIEKTPHYECKOTO CII0S Ha TPAHUIIE
«MeTaJuI-pacTBOpy». Mi3MepeHne BeNnInHBI 3IEKTPUIECKOTO
MOTCHIIMAJIa B 3aBUCUMOCTHU OT paCCTOAHUA OT MIPOTCKTOPA.

34 IMoaroroBka K 3a4eTy (IUIaKTUYCCKUE CITUHUIIBI 2
paznena 3 B Tabnwmiie 5)

Hroro: 18

KOHTaKTHasl BHEAyIMTOpHas paboTa 2
IIOJATOTOBKA K 3aUETY 4
BCEI'O YACOB: 58

4. MIEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHMUSA 1J1
CAMOCTOSTEJBbHON PABOTHI OBYUAIOIINUXCS MO JUCHHUIIJIMHE

4.1 Cuucok TeM, BHIHOCHMBIX JIJI51 CAMOCTOSITEJbHOT0 H3Y4eHHUsl (MOAr0TOBKA K JIEKIIMOHHBIM
3aHATHAM)

Tema 1.1. Bonpoc 1.1.1 I'omoecenusvie, cemepoeenuvie u OUCnEpPCHble CUCTEMDBI.
@as3pl W arperaTHble COCTOsIHHS BelnecTBa. Kiaccudukarms 1o arperaTHOMy COCTOSHHUIO —(has.
Knaccudukanus no creneHH AWUCIEPCHOCTH. MOHOAMCIEPCHBIE M MOJIMINCIICPCHBIE CHCTEMBI.
CB0OOOHOIUCTIEPCHBIC M CBS3HOANUCIICPCHBIE CHCTEMBI.
Tema 1.2. Bonpoc 1.2.1 @opma u pazmepol uacmuy oucnepcHoi gpasol.
JlucnepcHOCTh. YesbHasi MOBEPXHOCTh. PacmpesneneHus 4acTHIl 1Mo pa3Mepam. B3anmocBsizb Mexmy
pa3IMYHBIMU THOAMH pactpezeneHuii. Cpennuii pasmep yactuil. CpeaHuii pa3dpoc pa3MepoB YaCTHIL.
[11OTHOCTh IUCHEePCHBIX cHcTeM. MCTHHHAs W HachIHAS IUIOTHOCTh. [IOPUCTOCTD M TOPO3HOCTH.
Mopenu CTpyKTypbI 3epHUCTOTO ciiosi. KpaTHOCTE TieHBI. TemIoeMKOCTh TUCTIEPCHBIX CHCTEM.
Tema 2.1. Bonpoc 2.1.1 Ilosepxnocmnoe namsicenue.

Crneuunduka crpoeHuss MexdpasHod mnosepxHocTu. Cuubl, JeicTByrole Ha
MOBEPXHOCTHBIE  MOJEKynbl. Pabora  u30TepMHueckoro o0pa3oBaHUs  MMOBEPXHOCTH.
IToBepxHocTHas sHeprus. CmaunBanue u pacrekanue. [lepumerp cMaunBanus. KpaeBoit yrod.
I'unpoduneueie U ruaApoPoOHBIE MOBEpXHOCTU. TemnoTa cMaymBaHUsS. AAre3wsi U KOTE3HS.
MexanusM aAre3moHHBIX TporeccoB. Crenuduka CTpPOSHUS WCKPUBICHHOW Mexpa3HOU
noBepxHoctu. KanuinsipHoe naBnenue. YpaBHenus Tomcona u Jlammnaca.

Tema 2.2. Bonpoc 2.2.1 Adcopbyuonnvie npoyeccol.

MexaHnu3Mm afcopOLMOHHBIX MporeccoB. Pusnyeckas afacopOLUst M XEMOCOPOIHSL.

AncopburonHoe paBHOBecwe. Teruiora ajacopOuuu. M3oTepmbl, u300apbl U U30CTEPHI
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aacopbumu.  OCHOBHBIE  BHIBI  H30TEPM  aACOPOLMOHHBIX  MpoieccoB.  Monenb
MOHOMOJIEKYJISIpHOH ~ aacopOuuu  Jlanrmiopa. Monens HOJUMONIEKYISIpHOM — aacopOuuu
Bpynayspa-Ommerta-Temnepa. Mogaens aacopbunu B Mukponopax Jlyoununa-Pagymkesuya.
Tema 2.3. Bonpoc 2.3.1 Ilogepxnocmuo-axmueHvle geujecmesa.

3aBUCHUMOCTh TIOBEPXHOCTHOTO HATSHKEHUS OT KOHIIGHTpAIMH aJIcCOpOMPOBAHHOTO
BeriecTBa. [l0BepXHOCTHO-aKTHBHBIC M TTOBEPXHOCTHO WHAKTUBHBIC BelecTBa. Kiaccudukarus
ITAB. Ocob6ennoctu crpoenust Mmosiekyn [TAB. Mexanusm Muniemiooopa3oanus. Kpurudeckas
KOHIIEHTpanus Mueioodpasobanusi. Ctpoenne muneit [TAB. ComoOunu3anusi.

Tema 2.4. Bonpoc 2.4.1 Jeoiinoti 21ekmpuueckoil ciotl.

MexaHu3mbl  00pa3oBaHUsL ~ JBOWHOTO  SJIEKTPUYECKOTO  CINOSI B JHCHEPCHBIX  CHCTEMax.
[MoTtennmanobpasyronie HOHBl U MPOTHBONOHBI. TONIIMHA U €MKOCTh ABOMHOTO 3JIEKTPUYECKOTO CIIOSL.
Mopenu  TBOWHOTO  dJEKTpUYECKOro cinos. YpaBHenue Ilyaccona-bosibliMana. 3aBUCHMOCTB
MOBEPXHOCTHOTO HATSDKEHHUS OT 3apsaa Mex(a3Hol MOBEPXHOCTH. DINEKTPOKAMMIUIIpHAs KPUBasl.

Tema 3.1. Bonpoc 3.1.1 J{ughghysuonnuie npoyeccol 6 OUCHEPCHBIX CUCHIEMAX.

MonekynspHo-kuHeTHuecKass mnpupoja aud@dy3noHHbIX mporeccoB. KoHBEKTHBHas
cocrasisromas 1updy3nonnsix nponeccos. Koapoumment muddysun. Cpeanuii caABUT 4acTHIL.
VYpapuenuss @Duka. BnusHue paznuuHbiX (QAKTOPOB HA HMHTEHCUBHOCTH AU(PPY3HOHHBIX
MPOLIECCOB.

Tema 3.2. Bonpoc 3.2.1 Ilpoyeccul cedumenmayuu.

Mexanusm nporeccoB ceaumentanuu. [Ipsmas u oOparnas ceaumentanus. CKoOpocTb
cemumenTtanuu. KpuBas ceaummenrtanuu. CeauMEHTAMOHHO-IH(PPY3HOHHOE pPaBHOBECHE.
['uncomerpryeckuii 3aKoH.

Tema 3.3. Bonpoc 3.3.1 Ocmomuueckue npoyecchni.

Mexanu3m ocMoTHUecKuX IporeccoB. OcMoTuueckoe paBHOBecue. OCMOTHYECKOE

nasiienue. Ypasnenue Bant-I'odda. Obparusiii ocmoc.

Tema 3.4. Bonpoc 3.4.1 Dnekmpuxkunemuueckue npoyeccwl.

ONEeKTPOKHMHETHIECKUH TOTEHIMaI. MeXaHu3M TMPOIEeCCOB dJeKTpodopesa. IDIeKTpodopeTrdeckas
HOABIKHOCTB. MEXaHH3M IPOIIECCOB 3IEKTPOOCMOCca. DIEKTPOOCMOTHYECKAS TIOIBHIKHOCTb.

4.2 ®opma npeacTaBjeHusi HCXOAHOI0 MaTepuaJsia i BbINOJIHEHUs
HHIMBUAYAJIbHBIX 33124

I/IH,I[I/IBI/II[yaJ'IBHBIe 3aJa4u CBsA3aHBI C paC‘léTaMI/I pacnpeﬂeneHHﬁ YJaCTULl IO pasMepam,
MOBEPXHOCTHBIM HATAKCHHUEM W aHAJIM30M CCAMMCECHTAIIMOHHBIX KPUBBIX.

I[J'IH Kaxjgoro mu3 3 WHIAWBUAYAJIIBbHBIX 3aJIaHHM IIOATOTOBJIEHO 25 BAapHUaHTOB.

Mertoauueckne yka3aHMs B T.4. JUIS CaMOCTOATENbHOM paboThl 0Oyyarommxcs H
METOJIMYECKHE YyKa3zaHus Uil OOy4aroluuxcs MO OCBOCHMIO JUCHMIUIMHBI TNPUBOAATCA B
[Tpunoxenun 2 u Ipunoxenun 3 x pabodel mporpaMme.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B ydueGHOM mpoliecce MpUMEHSIOTCS MacCUBHBbIE (JIEKIIMU) M aKTUBHBIE (MPAKTHYECKUE
3aHATUAW  JlabopaTtopHble  pa®oThl) oOpa3oBaTelbHble  TexHosoruu. Mcmonb3oBaHue
MHTEPAKTUBHBIX 00pa30oBaTeIbHBIX TEXHOJOIMH pa3paboTUyMKOB paboueil mporpamMMmbsl He
HPETyCMOTPEHO.
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6. ®OPMbI KOHTPOJISA OCBOEHUA ANCHUIIJIMHBI

4.1. IlepeuyeHb OLIEHOUYHBIX CPEACTB VISl TEKYIETr0 KOHTPOJISI 0CBOEHMS TN CHUIITIUHBI
Tekymasi arrecTauMs CTYJEHTOB IPOBOJUTCA B JUCKPETHBIC BPEMEHHBIC WHTEPBAJIBI
JIEKTOPOM U TPEMNOoAaBaTeIISIMHU, BEIYIIIUMH JabopaTOpHbIe pabOThl U MPAKTUYCCKUE 3aHATHS 10
JTUCLUTIIMHE, B CIEAYIOMUX hopMax:
® BBINIOJIHEHUE U OTYETHI 110 JIA0OpaTOPHBIM paboTam;

® JIMCBMCHHBIC JOMAIIHUEC 3aJJaHU.

4.2. CocraB (poHIa OLEHOYHBIX CPEICTB JJIsl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALMHU
00yvyaruuxcst Mo JUCHHUIJINHE

IIpoMe:XXyTOYHBII KOHTPOJIbL TPOXOAUT IO pe3yibTaTaM cemecTpa B ¢opme
HOUCHLMEHHOI'O 3a4€Ta.

Bonpocs! /151 NOATOTOBKH K 3a4eTy

. 'oMoreHHsle, TeTepOreHHbIE U TUCIIEPCHBIE CUCTEMBI.

. @opma 1 pa3Mepsl YacTUIl JUCTIEPCHOM (a3bl.

. Pacipenienenust yactuil 1o pazmepam.

. [I10THOCTh IUCTIEPCHBIX CUCTEM.

. Tem1oeMKoCTb TUCHIEPCHBIX CUCTEM.

. [loBepxHOCTHas SHEPrHUsl.

. CMauuBaHue U pacTeKaHUeE.

. Aare3us u Koresus.

. Kanmusaproe nasiienue.

0. MexaHu3m aacopOILMOHHBIX TPOIECCOB.

11. Moaens MOHOMOJIEKYIISIpHOM ancopOuuu Jlanrmropa.

12. Monenb noauMosneKyinsipHoi agcopbunu bpynayspa-Ommera-Temnepa.
13. IloBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

14. MexaHu3Mbl 00pa30BaHuUs IBOIHOIO 3JIEKTPUYECKOTO CII0S B IUCHEPCHBIX CUCTEMAX.
15. Ypasuenue Ilyaccona-bonbnmana.

16. YpaBHenus Puxka.

17. MexaHu3m npoLeccoB CEAUMEHTAIUH.

18. CeaumeHnTaninoHHO-AU(PPY3MNOHHOE pAaBHOBECHE.

19. MexaHu3M OCMOTHYECKHX MPOIIECCOB.

20. DNIEeKTPOKMHETUUECKUI TOTEHIHAI.

P O 0030 W +h WN —

@DOH/]1 OLIEHOYHBIX CPEJICTB, IEPEUYEHb 3alaHUi AJI IPOBEACHMS IPOMEKYTOUHON
aTTecTalllu, a TAK)KE€ METOUYECKHIE YKa3aHUs JUIsl IPOBEICHUSI TPOMEKYTOUHOM aTTecTaluu
npuBoasarcs B [Ipunosxenun 4 k paboueit mporpamme.
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7. OCHOBHAHAA, JOIIOJIHUTEJIBHASA U YYEBHO-METOJANYECKASA

JIUTEPATYPA

7.1 IlepeyeHb OCHOBHOI U ONOJHUTEIbHON y4eOHOM JIUTepaTypbl

Tabnuya 10.
OcHoBHas1 JInTepaTypa
Ne VYueOHuk, yueOHoe mocodue (puBOIUTCS Pecypc Kon-Bo 3Kk3.
/T oubmmorpadudeckoe onucanue yaeOHuKa, y4eOHOTo HTBCamI'TVY
mocoOus)
1. | Mopauesckuii, A.I'. ®usnueckas xumus. [lopepxuoctasie | ObC DJIEKTPOHHBIN
SIBJICHUS ¥ IUCTIEPCHBIE CUCTEMBI [ DJIIEKTPOHHBIN pecypc]| | u3naTeiabcTBa pecypc
: yaebHoe nocodue. — DnektpoH. gad. — CIIO. : Jlansp, «JIaHp
2015. — 155 c.
Bouinkos, B.A. Komounnas xumus. [loBepxHOCTHBIE 29bC DJIEKTPOHHBIN
SIBJICHUS ¥ IUCTIEPCHBIE CUCTEMBI [ DJIIEKTPOHHBIN pecypc| | M3IaTeabCcTBa pecypc
: yaueOHUK. — OnextpoH. naH. — CII6. : Jlanp, 2015. — «Jlanp
660 c.
JlonoJIHUTeIbHAS JTUTEpaTypa
Ne | YyeOnuk, yuebHoe mocobue, MoHOTpadus, CIpaBOYHAS Pecypc Kon-Bo
n/n | nureparypa (nmpuBoauTcsi OMOIMOrpaduuecKoe OMUCaHUE) HTBCamI'TVY | 3ks.
1. 3umon, A. [I.  Komnouanast xumus [Tekcr] : yue0. / OnexTpoHHbH | 11 3K3.
A J1.3umon,H.®.Jlemenko;MoCK.TOC. TEXHOJL.aKaI. - 3-€ KaTajor
3. ucnp.u jgom. - M. : ATAP, 2001. - 318 ¢ HTBCamI' TV
2. Ienspman, M. U.  Xumus [Tekcr] : yue6. / DJIEKTPOHHBIN | 7 3K3.
M.U.T'ensdman,B.IL.FOcTpaTos. - 2-¢ u3zz.,crep. - CIIO6. : KaTaJjuor
Jlanb, 2001.-472 ¢ HTBCamI'TY
3. I'munka, H. JI.  OGmas xumus [Tekct] : yue6.mocodbue / H. OneKkTpoHHBIN | 489 7K3.
JI. 'muuka ; pen. A. Y. Epmakos. - 30-e usa.,ucmnp. - M. : KaTajaor
Wnrerpan-Ilpecc, 2003. - 727 c. HTBCamI' TV
4. Myxun, E. [I.  Konnomanas xumus [Teker] : [YueO.ams DnekTpoHHBIN | 21 3K3.
XUM.HM XUM.-T€XHOJ.CIIEL.BY30B] / Karajaor
E.JI.Iyxun,A.B.IlepiioB,E.A. AMenuna. - 2-¢ uzg.,nepepad.u | HTbCamI'TY
momn. - M. : Beicir.mk., 1992. - 414 c.
5. JlaboparopHblie pabOTHI U 33]a41 10 KOJUIOUAHON XUMUU DneKTpoHHBIN | 127 7K3.
[Tekct] : yae6.mocobue / mox pen.: FO. I'. dpomnora, A. C. KaTaJjor
I'poackoro. - M. : Xumus, 1986. - 215 c. HTBCamI' TV
6 OOmast XuMust U TEXHUYECKUX BY30B: yueb. mocobue : B 2 4. | DnekTpoHHbIiH | 150
/ W. K. I'apkymud [u ap.] ; Camap.roc.TeXH.yH-T. - 3-€ U31., KaTajor
niepepad. u jom. - Camapa : [6. n.]. U.1. - 2012. - 403 c. HTBCamI[' TV
MeToanyeckue yKa3aHusi 1 MaTepHAJIbI
Ne | JlabopaTopHble MPaKTUKYMBbI, METOJUYECKHIE YKAa3aHHUS, Pecypc Kon-Bo 3k3.
n/n | yueOHO-MeToau4ecKue nocoous (MpUBOAUTCS HTBCamI'TVY
o6ubnmorpaduueckoe onucaHue)
1. | Konbirun C.b. [loBepXHOCTHBIE SIBICHUS U AUCTIEPCHBIE | DJIEKTPOHHBIN
cuctemsl: JlaGopaTopHsIii mpakTukym. — Camapa: Karajaor DNEeKTPOHHBIH
CamI'TVY, 2014. — 12 c. HTBCamI'TVY | pecypc



http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B8%D0%BC%D0%BE%D0%BD,%20%D0%90.%20%D0%94.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%B5%D0%BB%D1%8C%D1%84%D0%BC%D0%B0%D0%BD,%20%D0%9C.%20%D0%98.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A9%D1%83%D0%BA%D0%B8%D0%BD,%20%D0%95.%20%D0%94.

15

IHepuoauyeckue M31aHuA:
Kypnausbt:
«KypHan Gpusnueckoin XuMum»
«KypHan o0mieit Xxumum»

7.2 llepeyeHn pecypcoB MH(POPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH ""UHTepHET»

Pycckosi3bIuHbIE

« WWW.NPNH.RU — caiit xyprnana «Hedrenepepabotka u HepTeXummus», CBOOOTHBII
JOCTYI

« WWW.HIMNEF.RU — caiit xypHaima  «HedrerazoBoe u  xXumuueckoe
MAaIIMHOCTPOCHUEY», CBOOOTHBIN TOCTYII

« CHEMPORT.RU — xumu4ueckuii mopraj, CBOOOIHBIN TOCTYII

+ CHEMNET.RU — xumnueckue Hayka U oOpa3zoBanue B Poccun, cBOOOIHBIN AOCTYM
3apy0OexHble

+ en.wikibooks.org/wiki/Chemical_Information_Sources — Chemical Information Sources,
CBOOOIHBIN JOCTYII

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

1. JleknuOHHBIE 3aHATHUS:

* KOMIUIEKT 3JIEKTPOHHBIX MPE3CHTAIMI/CITali10B,
* ayAUTOpUs, OCHAIIIEHHAsI IPE3EHTAIIMOHHON TEXHUKOHN (IIPOEKTOP, KOMIIBIOTED)

2. HpaKTI/I‘IeCKI/Ie 3aHATHUA:

* KOMIUJIEKT 3aJ1a4 JUIsl peIICHNs Ha IPAKTUYECKUX 3aHATHH,
* ayAUTOpHS, OCHAIIIEHHAsI IPE3EHTAIIMOHHON TEXHUKOH (IPOEKTOP, KOMIIBIOTED).

3. JJaGopaTopHbIe 3aHATHUS:

* KoMIUIeKcHas yueOHas naboparopus kapeapst MOHI'XII, ocHamennas
71a00paTOPHBIMH YCTaHOBKAMM JUIsI TPOBEIEHUS IPAKTUKyMa (TypOuIumerp,
YCTaHOBKA AJIA YJIbBTPA3BYKOBOT'O OMYJIbI'HPOBaHMsA, YCTAHOBKA JJIS1 USMCPCHUA
pacripeieNieHus MOTeHIIalIa B PacTBOPE);

* 1a0JIOHBI OTYETOB 10 J1a00PaTOPHBIM padboTam

4. Tlpouee:
* pabodee MeCTO IpenoaaBaress, OCHAICHHOE KOMIIBIOTEPOM U 10CcTynoM B MIHTepHeT;

° pa6oq14e MCCTa CTYACHTOB, OCHAILICHHBIC KOMIIBIOTECpAMU C JOCTYIIOM B I/IHTepHCT,
NpCAHA3HAYCHHBIC IJIA pa6OTBI B BHCKTpOHHOﬁ 06pa30BaTCHBHOI7I cpeac,

* pecypchl HayqHO-TeXxHU4Yeckoi 6ubnuoreku Caml TV,

* pecypcol UBL] CamI'TV.


http://www.chem.msu.ru/
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YTBEPXJIAIO
[IpopekTop no yaebHoii padote CamlI TV

H.A. deMopeukuit
« » 2015 r.

JONOJIHEHUSA U UBMEHEHUSA
K paboueil mporpaMme A¥CHHUIIMHBI
"IloBepXHOCTHBIE ABJICHHUS M JUCIIEPCHbIE CHCTEMBbI "'
no Hanpasienuto 20.04.01 "Texnochepnas 6e30macHOCTD",
nporpaMmme 'MOHUTOPUHT TEPPUTOPHI C BBICOKON aHTPOIIOINE€HHON Harpy3Kkou'
Ha20_ /20 yu.r.

B paGouyro mporpaMmmy BHOCSTCS CIEIYIOIINE H3MEHEHHUS:
1) ;
2)

N3menenns B PI1J] paccMoTpeHbl U 0100peHbI Ha 3acejaHnu Kadeapsl

(HOMep TPOTOKOIIA 3aceqaHus Kageaphr) (mara) (moxmuck 3aB. Kadeapoii) (pacurudpoBKa MOIUCH)
PykoBoautens OITOIT
(undp HaMMeHOBaHKE) (nata) (nmuHast moAnMCk) (pactuudpoBka momcH)

OTBETCTBEHHBIH 110 TPOPHITIO

(ru¢p HaMeHOBaHKE) (mata) (nmunast moanMCk) (pactudpoBka momucH)

N3menenuss B PIIJI omoOpensl Ha 3acelaHWM METOAMYECKOTO coBeTa (QakyibTeTa
"Hegpmemexnonoeuuecxkuii”

« _» 20 r. mpotokoma Ne

[Ipencenarens METOAMYECKOTO COBETA (haKyIbTETa A.JO. Uypkuna__
(yramHast mozKCk) (pacmmdpoBKa MogIHCH)

COI''TACOBAHO:

3aBenyroUIMi BbITycKarolie kadeapoit

(HanmeHOBaHue Kadeapbr) (nata) (nmunast moxnuck) (pactungpoBka nomcH)

Havaneauk YBO A.H.JlykbsiHOBa_

(nata) (nmuHast TOANHCE) (pacirugpoBka oK)
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Ipusokenne 1

AHHOTanuA padoyeil MporpaMmmbl

Huctumuinna "Ilosepxnocmusbie signenus u oucnepchvie cucmemsl’ OTHOCUTCS K 06A30801
yactu Onoka bl ydeOHoro muana mo HampamieHuto noarotoBku 20.04.01 "Texnocdepnas
0€30MacHOCTh ', IporpaMMa "MOHUTOPUHT TEPPUTOPUI C BBICOKON aHTPOIIOTEHHON Harpys3koi'.
JucnurnimuHa peaym3yercss Ha He(TEeTeXHOJIOrHUYecKoM dakyiabTeTe Kadeapoin "Xumuyeckas
TEXHOJIOTHS ¥ MPOMBIIILJICHHAS SKOJIOTHUS .

TpeOGoBaHMsI K YPOBHIO OCBOCHHSI COACPKAHUSI TUCITUTUTHHEIL.

JucuumvHa HaneneHa Ha (opMupoBaHHE OOIMIEKYJIBTYPHBIX W TMPO(ECCHOHAIBHBIX
KOMITCTEHIM BBITYCKHUKA:

OK-9 — CrocoOHOCTh CaMOCTOSATENBHO IIIAHUPOBATh, MPOBOIAMTH, 00padaTHIBATH |
OLICHUBATH SKCIIEPUMEHT

OK-10 — Cnoco0GHOCT K TBOPYECKOMY OCMBICIEHUIO PE3YyJlbTaTOB 3KCIEPHMEHTA,
pa3paboTke PeKOMEHIAINH 10 UX MPAKTHYECKOMY MPUMEHEHHIO, BBIIBUKCHUIO HAYIHBIX HICH

[IK-12 — CrnocoOHOCTh HCIIONB30BaTh COBPEMEHHYIO HM3MEPUTEIFHOW TEXHHKY,
COBPEMEHHBIE METO/Ibl H3MEPEHUS

Copnepxanue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSA3aHHBIX CO cHeUU(UKON
JICTICPCHBIX CHCTEM.

[IpenogaBanue AMCUMIUIMHBI TMpeAycMaTpUBaeT cleayromme (OpMbl OpraHU3alUuu
y4eOHOTO  Tpoulecca: Jekyuu, J1abopamopHvie  padbomvl,  NPAKMUYECKUE  3aHAMUA,
camocmosamenvbHas paboma cmyoeHma, KOHCYIbmayuu.

[IporpamMmmMoil AMCHMIUIMHBI MPEAYCMOTPEHBI CHEAYIOIIUE BHAbl KOHTPOJSA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH B (DOpME BBHITIOJIHEHHUS JIA0OPATOPHBIX PAaOOT M MHAMBUIYATBHBIX 337124
U TIPOMEXKYTOUYHBIA KOHTPOJIb B popMe 3auera.

OO0r11ast TPyI0EMKOCTh OCBOCHHS TUCITUILIHHBI COCTABIIACT 2 3a4€THBIC SAMHUIIBI, /2 Yaca.
[TporpamMMo# AUCIHMIUIMHBI MPEIYCMOTPEHBI JIEKIHOHHBIE (6 wacos), MPaKTHYECKUE 3aHITHS
(4 uaca), naboparopusie paboTsl (4 uaca) u camocrosTenbHas padota cryaenta (58 wacos), 6
mom yucne 4 uaca 015 n0020Mo6KU K 3auemy .
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Ilpunosxcenue 2

METOJIUUYECKHUE YKA3AHUSA K CAMOCTOSITEJIbHON PABOTE
OBYYAIOIIIUXCA 11O JUCHUIIJIMHE
«TOBEPXHOCTHBIE ABJEHUA U JTUCIHEPCHBIE CUCTEMBbD»

BBoagHast yacThb

CaMocTosiTenbHass paboTa CTYIEHTOB SIBJISIETCS OJHOW M3 BaXKHEUIIUX COCTABIISIOLINX
y4eOHOT0 mpoIiecca, B X0 KOTOPOrO MPOUCXOAUT (POPMUPOBAHHE 3HAHUN, YMEHUN U HABBHIKOB
B y4ueOHOIl, Hay4YHO-HCCIIEI0BATEIbCKON, MPOQPECCHOHATBHONU NeATeNbHOCTH, (HOpPMUPOBAHUE
OOIIEKYIBTYPHBIX U PO(PECCHOHATBLHBIX KOMIIETEHIUH OyyIero Marucrpa.

YyeOHo-MeToquuecKoe obecreueHrne co3AaéT cpely akTyalu3aldd CaMOCTOSITEIbHOM
TBOPYECKOW aKTUBHOCTHU CTYJCHTOB, BBI3BIBACT MOTPEOHOCTH K CAMOIIO3HAHUIO, CAMOOOYUYCHHUIO.
Takum 00pa3oM, cCO37JAIOTCS MPEANOCBUIKA «IBOWHON MOArOTOBKM» — JHUYHOCTHOTO H
po(hecCHOHAIBHOTO CTAHOBJICHHS.

JJig ycTIenHoro OCyIeCTBICHHS CaMOCTOSTEIbHON pab0Thl HEOOXOIUMBI:

- KOMIUIEKCHBIA TIOJIX0J] OpPTaHU3allMi CaMOCTOSTENbHOW paboThl 1o BceM (opmam
ayIUTOPHON pabOTHI;

- COYETaHUWE BCEX YPOBHEH (THUIOB) CaMOCTOSATENLHOW pPabOTHI, MPETYCMOTPEHHBIX
pabodeit mporpaMMoi;

- obecrieyeHre KOHTPOJIS KaYeCTBA YCBOCHHUS.

MeTtoanueckne MaTepuaibl 0 CAMOCTOSTENIbHON paboTe CTYICHTOB COIEpPIKAT 1EIEeBYIO
YCTaHOBKY M3YyYaeMbIX TE€M, CIIHCKH OCHOBHOM W JIOTIOJIHUTEIBHON JIUTEPATYpPhl ISl H3yYCHUS
BCEX TEM JUCHUIUIMHBI, TEOPETHUYECKHE BOMPOCHI U BOIMPOCHI JJISI CAMOIOJATOTOBKH, YCBOUB
KOTOpBIE MaruCTPaHT MOXKET BBHITIOJIHATE ONPECIICHHBIE BUIBI IEATEILHOCTH (TIpeiaraeMple Ha
MPAKTHYECKUX, CEMUHAPCKUX, JaOOpaTOPHBIX 3aHATHUSX), METOAWYECKHUE YKa3aHUsd IS
CTYICHTOB.

Bupl camocTosiTennbHON pabOTHI:

- 0715 061a0eHUsl 3SHAHUAMY — YTeHHe TekcTa (Y4eOHUKa, JOTOIHUTENbHON JIUTEpaTyphl,
HAy4HBIX MyONMKAlMii); COCTAaBIEHUE IIaHA TEKCTa; rpaduueckoe H300paKeHUE CTPYKTYPhI
TEKCTa; KOHCIEKTHPOBAaHWE TEKCTa, paboTa CcO CIOBapsSMH M CHpPAaBOYHMKAMHU; paboTa ¢
HOPMAaTHUBHBIMHU JOKYMEHTaMH; y4yeOHO-HCCIeA0BaTeNbCcKas padoTa; HCIONb30BaHUE ayauo- U
BHJICO3AINUCEI; KOMIBIOTEPHOU TeXHUKH, IHTEpHET U Ap.;

- Ol 3aKpenieHus U cucmemamuzayuu 3Hamuli — paboTa ¢ KOHCHEKTOM JIEKIIUU
(oOpaboTka TekcTa); aHaJIUTUYecKas pabora c¢ (akTuueckuMm MarepuaioM (ydeOHMKa,
JOTIONTHUTEIBHON JINTEPATyphl, HAYUYHBIX MyONUKAIlUN, aynuo- U BUAEO3aNUCel); COCTABICHHE
IUTaHA W TE3WCOB OTBETA; COCTABJICHHWE TAONWI[ M CXeM JJIs CHUCTeMarHu3anuu (pakTHIecKoro
Marepuaia; HW3y4eHHe HOPMATUBHBIX MaTepuajoB; OTBEThl Ha KOHTPOJBHBIE BOIPOCHI;
aHaJuTHYeCcKas oOpaboTKa TeKcTa (aHHOTUPOBAHUE, PEIEH3NPOBaHHE, pedeprupoBaHUue U JIp.);
MOATOTOBKA COOOIIEHUH K BBICTYIUIEHHIO Ha CEMHMHape, KOH(pEepeHIMH; OAr0oTOBKa pedeparos,
JIOKJIAI0B; COCTaBJICHHE OUOIMOrpaduu; TECTUPOBAHKE U JIP.;

- 0114 opmuposanus ymeHull — pelIeHue 3ajad U yIpakHEHHH 1o oOpasily; pelieHne
BApMATUBHBIX 3a7ad W YyINPWKHEHWH; pENICHWEe CHUTYAI[MOHHBIX  IPOW3BOJICTBEHHBIX
(mpodeccroHanbHBIX) 3a/1a4; TPOSKTHPOBAHKE U MOJICIIMPOBAHUE PA3HBIX BUIOB U KOMITIOHEHTOB
npoeCCHOHAILHONW  JIeITENhHOCTH, OKCIEpUMEHTaJ bHas paboTa; WCClenoBaTeNbekas |
poeKTHas pabora.

Oco0bIli BUJ CaMOCTOSITEIFHON pabOThI — MOATOTOBKA K DK3aMEHAM, 3a4eTaM, 3alluTaM.
OCHOBHOE €ro OTIMYHE OT JPYTUX BHJIOB CaMOCTOSATENBHOM pabOTBI COCTOMT B TOM, YTO
oOyyaronyecsi pemialT 3ajady akTyajlu3allud W CcHCTeMarh3alud ydeOHOro marepuana,
NPUMEHEHUS TPHOOPETEHHBIX 3HAHWH W YMEHUW B KA4eCTBE CTPYKTYPHBIX DIEMEHTOB
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KOMIETEHINH, (OPMHUPOBAaHUE KOTOPBIX BBICTYNAET ILEJIbI0O M  PE3YyJIbTaTOM OCBOCHUS
00pa3oBarenbHOI NPOrpaMMmBl.

1. Buasl caMocTOSTEIbHON PA00ThI 0 M CHUIINHE

Lenpto  camocTOsATENbHOW  pabOThl MO  JUCHUUIUIMHE  SIBJISIETCS  BBIMOJIHEHHE
MarucTpaHTamMyd  OOJBIIOW  HMHAMBHIYaJbHOH  pabOThl, CBSA3aHHOW C  OCMBICICHHEM
TEOPETUYECKOr0 MaTepuajga IO TeMaM JIeKUMH U MPAKTUYECKUX 3aHITHH, C YMEHUEM
UCTIOJIB30BaTh TEOPETUUECKUE 3HAHUS MPHU PEUICHWW 3a7ad Ha NMPAKTHUYECKUX 3aHATHUSX, MPU
BBIMIOJTHEHUH KYPCOBOM paOOThI U T.1I.

B obpazoBarenpHOM mporiecce CamI TV mpuMmeHsitoTcs ABa BHIA CaMOCTOSTEILHOM
paboTHI:

- ayIMTOpHAas — 10l PyKOBOJICTBOM IIPENOAABATEINS U 110 €T0 33JaHUIO;

- BHEAyIUTOpHasi — IO 3a/laHdI0 TMpernojaBareis, HO 0e3 ero HemnocpeICTBEHHOTO
y4acTusl.

B pamkax IUCHUIUIMHBI MPEAYCMOTPEHO BBHINOJHEHHE CAMOCTOATEIbHOUW paboThl Oe3
y4acTus npenojgaBareJsiei:

- OATOTOBKA K JIEKIIMOHHBIM 3aHATHUSM;

- MOJTOTOBKA U 0(hopMIIeHHE OTYETA 10 TAOOPAaTOPHBIM padoTam;

- UHIUBUyalbHbIE TOMAIIHUE 3aJaHHsl.

KoHTpONb BBINIOTHEHUSI CaMOCTOSTEIIBHOW pPabOTHl OCYIIECTBISETCS IyTEM YCTHBIX
ornpocoB (oTueThl Mo JaboparopHeiM pabortam). Kpome Toro, yueOHBIM IUTaHOM M paboueit
POTPaMMOl TIpeTyCMOTpEHa BHEAYIUTOPHAs KOHTAKTHAs CaMOCTOsTEIbHas pabora B Qopme
KOHCYJIbTAlMA 1O WHAUBUIYAJIbHBIM  JOMAIIHUM  3a/laHUsIM, T[IO3BOJIAIOINAS  TaKXkKe
KOHTPOJIUPOBATh BBIIIOJHEHUE JAHHOTO BUJIA CAMOCTOSITENIbHON pabOThl.

2. IloaroroBka K JeKIMOHHBIM 3aHATHAM

2.1. Obwue ceedenus

[loaroToBka K JIEKIIMOHHBIM 3aHATUSM MPEATNONAraeT CaMOCTOSITEIbHOE H3Y4YEeHHE
TEOPETUYECKOT0 Marepuaia mo yyeOHUKaM, NEepBOMCTOYHMKAM, JIOTIOJIHUTEILHON JTUTeparype,
NEePUOINYECKUM U3JIaHUAM, pecypcaM ceTh IHTepHeT u mpou.

IIpy u3ydeHHH HOBOrO MaTepuajla Ha JIEKLIMAX, OCBELIAlOTCS HauOojiee BaKHbIE U
CJIOKHBIE BOIIPOCHI yUeOHOW JAMCUUILIMHBI, BBOAUTCA HOBBIM (pakTHueckuil Marepuain. Ilostomy
K K&KIOMY JIEKINOHHOMY 3aHSITHIO CTYACHTHI TOTOBSTCS 1O CIEAYIOIIEH CXEME:

- pa3o0parbcs ¢ OCHOBHBIMU MOJIOKEHUSIMA COOTBETCTBYIOILEH TEMBI,

- HATH ¥ W3Y4YUTh [JONOJHUTEIbHBIA Marepual II0 COOTBETCTBYIOIEH TEME 10
yueOHUKaM, MEPBOMCTOUYHMKAM, JOIOJHUTENBHON JIUTEpaType, MEPUOAUYECKUM H3IaHUAM,
pecypcam cetu IHTEpHET U npou.

Pabora ¢ pomonmHUTENBHONW Y4eOHOW M HAy4YHOW JIUTEpaTypod BKIIOYAET B CeOs
COCTaBJICHUE IJIaHa TEKCTa; rpaduueckoe U300pakeHHe CTPYKTYPHI TEKCTa; KOHCIEKTUPOBAaHHE
TEKCTa; BBIMMCKM M3 TEKCTa; paboTy €O CIOBapsIMM U CIPaBOYHHKAMH; O3HAKOMJIEHHE C
HOpPMAaTHBHBIMU JIOKyMEHTAMHU; KOHCIIEKTUPOBAHUE HAYYHBIX CTATEH 3aJaHHON TEMaTUKH.

2.2. [lepeuenb 60npocog 0Jisk NOO20MOBKU K JIeKYUOHHBIM 3AHAMUAM

Tema 1.1. Bonpoc 1.1.1 'omocenusvie, cemepoeenubie u OUCNEPCHbLE CUCTEMBI.

da3el U arperatHbie COCTOSIHUS BeriecTBa. Kiaccudukanus o arperaTHOMY COCTOSTHUIO
da3. Kmaccudpukanuss mo cremneHd AUCHEPCHOCTH. MOHOIMCIIEPCHBIE W TOJHIUCIIEPCHBIE
cucteMbl. CBOOOTHOAMCTIEPCHBIC U CBA3HOAMCIICPCHBIE CUCTEMBI.
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Tema 1.2. Bonpoc 1.2.1 ®@opma u pazmepvl uacmuy oucnepcrou ghasoi.

JucnepcHocTb. YenbHas NOBEPXHOCTb. PacmpeneneHus YacTUL] [0 pa3MeEpaM.
B3anmocBA3b MeXAYy pa3IuyHbIMU TUIIAMU pacnpenesennii. Cpeanuit pazmep yactuu. CpeaHuid
pa3dpoc pa3mepoB yactull. [InoTHOCTH qucnepcHbIX cucteM. MIcTHHHAS U HACBINHAS [IJIOTHOCTb.
[TopucTtocTh M TOPO3HOCTH. Mogenu CTPYKTYpbl 3€pHUCTOro cios. KpaTHOCTH TEHBI.
TennoeMKoCTh TUCIEPCHBIX CUCTEM.

Tema 2.1. Bonpoc 2.1.1 Iloeepxnocmuoe HamsiceHue.

Crnenuduxa crpoenuss Mexdasnoit mnosepxHoctd. Cuibl, JCHCTBYyIOIIHME Ha
MOBEPXHOCTHbIE ~ MOJeKynabl. Pabora  u30oTepmMuueckoro oOpa3oBaHUA  MOBEPXHOCTH.
[ToBepxHocTHas >Heprus. CmaunBanue u pacrekanue. [lepumerp cmaunBanus. Kpaesoit yrod.
['unpoduneueie U ruapodoOHbIe MoBepxHOCTU. Temymora cMayuBaHUsl. AAre3us U KOTE3usl.
Mexanu3M aAre3uoHHBIX TporieccoB. Crnemuduka CTPOSHUS WCKPHUBICHHON Mex(a3HOi
noBepxHoctu. KanwisipHoe naBnenue. YpaBHeHnus Tomcona u Jlamnaca.

Tema 2.2. Bonpoc 2.2.1 A0copbyuoHnnble npoyeccul.

Mexanu3m afcopOLUMOHHBIX TporeccoB. Dusznyeckas aacopOUUs U XeMOCOPOLHs.
AncopOimionHoe paBHoBecue. Teruota aacopOmum. M3otepmbl, H300apbl W U30CTEPHI
aacopOuuu.  OCHOBHbIE  BHUIBI  H30TEpPM  aACOPOLIMOHHBIX  MpoieccoB.  Moaenb
MOHOMOJISKYJSIpHOH ~ aacopOumm Jlanrmiopa. Mojens MOJMMOJICKYJSIPHON — aacopOnuu
bpynayspa-Ommera-Temnepa. Mogens agcopOuuu B mukpomnopax Jlyoununa-Pagynikesuya.

Tema 2.3. Bonpoc 2.3.1 I[losepxnocmHno-axmugHvle eujecmaa.

3aBHCHUMOCTh TOBEPXHOCTHOTO HATSKEHHsS] OT KOHIIGHTpAIMH aJcOopOUPOBAHHOTO
BenlecTBa. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO MHAKTUBHBIE BellecTBa. Knaccudukanus
[TAB. Oco6ennoctu crpoenusi mojiekyn [TAB. Mexanusm munemnoodpazoBanus. Kpurnueckas
KOHLEHTpauus MuneinooopazoBanus. Ctpoenue muuei [IAB. Conrobmimzanus.

Tema 2.4. Bonpoc 2.4.1 /[sotinoil 21ekmpuueckoil Clou.

MexaHu3mbl 00pa30BaHUs JABOWHOTO 3JIEKTPUYECKOrO CJIOS B JUCHEPCHBIX CHCTEMAax.
[TorenuuanoOpa3yomme HOHBI M NPOTHBOUOHBL. ToNIMHA W  €MKOCTh  JIBOWHOTO
ANEKTPUYECKOTO Ci0s. Mojenu JBOMHOTO JJIEKTPUYECKOro cios. YpasHenue Ilyaccona-
bonbimana. 3aBHCHUMOCTh TMOBEPXHOCTHOTO HATSXKEHHUS OT 3apsiaa Mek(]asHoW MOBEPXHOCTH.
DneKTpoKanwuIsipHas KpUBasi.

Tema 3.1. Bonpoc 3.1.1 [{uggy3suonusie npoyeccol 6 OUCNEPCHBIX CUCTNEMAX.

MonekynsipHo-KuHeTHYecKass mnpupoja Iud@dy3noHHbIX mpoueccoB. KoHBeKTHBHas
coctaisironas 1updy3nonHsIx npoueccos. Koapduuuent nudpdysun. CpenHuit cIBUT YaCTHIL.
VpaBuenuss ®uka. BausHue pa3nuuHbIX (PAKTOPOB HA HHTEHCUBHOCTHh AU Y3MOHHBIX
IIPOLIECCOB.

Tema 3.2. Bonpoc 3.2.1 IIpoyeccvl ceOumenmayuu.

Mexanusm mporeccoB ceaumentanuu. [Ipsmas u oOpatHas ceaumentanus. CKoOpocTb
cenuMmenTtanuu. Kpusasg ceaumenrtanuu. CenuMEHTAMOHHO-AM(P(PY3HOHHOE paBHOBECHE.
I'mncomerpruyueckuii 3aK0H.

Tema 3.3. Bonpoc 3.3.1 Ocmomuueckue npoyeccul.

MexaHu3M OCMOTHYECKHMX MporeccoB. OcmoTrnueckoe paBHOBecHe. OCMOTHYECKOE
nasnenue. YpasHenue Bant-I'odgda. O6patublit ocMmoc.

Tema 3.4. Bonpoc 3.4.1 Snexmpoxunemuueckue npoyecchwi.

DJIEKTPOKUHETUYECKUI  TOTEHIHAI. MexaHu3M  MpormeccoB  3jekTpodopesa.
OnexTpodopernueckas MTOJIBUJKHOCTb. Mexanuzm IIPOLIECCOB IIEKTPOOCMOcCA.
DIEKTPOOCMOTHYECKAs TOJIBUKHOCTb.

[TonpoOHBI mMepedYeHb MUAAKTUYECKUX EIUHUI] 10 pacCMaTpHUBAEMBIM BOIpPOCaM
npuBenéH B paszzaene 3.2 Paboueil mporpammel. JlanHble Bompochl BKItoueHbl B IlepeueHb
BOIPOCOB JIJIsl MOATOTOBKU K 9K3aMEHY IO JUCIUIUIMHE, IPUBOAUMBINA B pazzaeine 6.2 Paboueit
MIPOTrpaMMBI.
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2.3. Tpebosanua K _npeocmagienuio U _o@OOPMIEHUIO _Dpe3yIbmamos Nnoo20mosKu K
JIeKYUOHHBLM 3AHAMUIM

P€3y.TIBTaTOM BBITTOJTHEHHOM CaMOCTOSITEIBHOM pa6OTBI II0 IMOAI'OTOBKE K JICKIIMOHHBIM
3aHATUSIM 10  JUCLUIUIMHE SBJSICTCS KOHCIEKT (KpaTKkoe H3JI0KEHHE) H3YYCHHOrO
Teoperndeckoro marepuana. OcoObix TpeOoBaHMiI K O(GOPMIICHHIO KOHCIIEKTAa HET, KpOMeE
COOTBETCTBHUS IIPEJCTABICHHOIO MarepHaia BONPOCaM JUIS IOArOTOBKA K JICKIIMOHHBIM
3aHATUAM.

2.4. Koumpoib ebinoanenus 0aHH020 8U0d camoCmoamenbHou pabombl
KoHTposib BBITIOJIHEHHWS JTaHHOTO BHJIAa CAaMOCTOATEIbHOH paOOThl MPOU3BOIUTCS
MPENoIaBaTelisiM BO BpeMsl POMEKYTOYHOM aTTecTaluu (3a4er).

3. [loaroroBka u ogopmMiieHHe 0TUYETA 1O JTA0OPATOPHBIM padoTam

3.1. Obwue ceedenus

[TogroroBka K Ja0OpaTOpHBIM paboTaM Tpearnojaraet MnpopaboTKy TEOpEeTHIECKOro
Mmarepuana IO JIEKUUsAM, y4yeOHHKaMH, NEpBOMCTOYHMKAMH, JOIMOJHHUTEIbHON IUTEpaType,
IIEPUOJNYECKUM U3JaHUAM, pecypcaM cetru IHTepHeT u pou.

K kaxoit m1aboparopHoii paboTe CTY/IeHTbI TOTOBATCS IO CIEAYIOIEH cXxeMe:

- pa3o0parbcs ¢ OCHOBHBIMH OJIOKEHUSIMU COOTBETCTBYIOLIEH TeMbI, pa300paHHBIMU Ha
JEKIUAX (MM CaMOCTOSTEIIBLHO);

- HAUTM M U3y4UTh JONOJHUTEIBHBIM Marepuag IO COOTBETCTBYIOLIEHM TEME IO
y4yeOHHKaM, IE€PBOMCTOUYHUKAM, JOINOJHUTEIbHON JUTEeparype, HNEpUOJUUECKUM H3/IaHUsM,
pecypcam cetu MIHTEpHET M 1pou.

PaGora ¢ nononHutenbHON yd4eOHOI U Hay4yHOI JTUTEpaTypoi BKJIIOUAET B ce0sl KpaTkoe
KOHCIIEKTUPOBAaHUE OCHOBHBIX TEOPETUYECKUX IIOJOKEHUH, KOTOpblE B  JaJbHEUIIEM
UCTIONB3YIOTCS U1 (POPMHUPOBAHUS OTYETA I10 JTJAOOPaTOpHOii padore.

3.2. [lepeuenv sonpocos 0as nod2omosku K 1abopamopuvim pabomam

JlabopaTtopuasi pa6ora Nel. TypOuamMerpuueckoe HccjieI0BaHHE TUCIEPCHBIX
CUCTEM.

1. KOHHGHTpaHI/IH JaCTull B JUCICPCHBIX CUCTEMAX.

2. OnTu4eckre CBONCTBA IUCIIEPCHBIX CUCTEM.

3. Hedenomerpuueckne u TypOUIUMETPUICCKUE HCCIIEIOBAHUS JUCTICPCHBIX CUCTEM.

JlabopaTopunasi paGora Ne2. OmnpenejieHne MapaMeTpoB JJIEKTPHYECKOro MoJs B
pe3epByape ¢ IPOTEKTOPOM.

1. OGpa3oBaHue JBOMHOTO IEKTPHUUECKOTO CIIO0S Ha TPAHUIIE «METaJlI-PacTBOPY.

2. I/I3MepeHHe BCJIIMYHHBI DJICKTPUYCCKOTO MOTCHIIMAIa B 3aBUCUMOCTH OT PACCTOAHUA OT
IIPOTEKTOPA.

3.3. Tpebosanus k _npedcmasieHuio U _0@QOpMIEHUIO pPe3VIbmamos Nno020MmoSKU U
ohopunenus omuyema no 1abopamopHbiM pabomam

Pe3ynbpTaToM BBIMOTHEHHOW CaMOCTOSATENHHOU pabOThI MO MOATOTOBKE U OGOPMIICHHIO
oTdeTa 1o J1abopaTopHBIM paboTaM SBIsSETCS MUChMEHHBIM oTueT. OdopmiieHne MMCEMEHHOTO
oT4eTa MPOU3BOAMUTCA MO pe3ylbTaraM BBITOJHEHHOH JlaboparopHoil pabothl. CocTaB oT4eTa Mo
naboparopHoit padore:
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- Ha3BaHUE PabOTHI;

- [1eJIh pabOoTHI;

- OCHOBHBIE TCOPETUUYECKUE TTOJIOKCHHUS;

- cxema JIabopaToOpHON YCTaHOBKH (€CITH MPEIYyCMOTPEHAa METOJMUYECKIMHU yKa3aHHUSIMU K
naboparopHoii pabote);

- pe3yJIBTaThl IKCIIEPUMEHTA,

- 00paboTKa pe3yapTaToB dKCIIepUMEHTa (pacyuer);

- 000011IeHNE TTOTYYEHHBIX PE3YJbTaTOB (TAOIUIIbI, TPAdUKH);

- BBIBOJIBI 11O pabore.

Otuer odopmisiercst Ha nuctax (opmara A4 wim B Terpamu. OdopmiieHne Tabmui u
rpaMKOB IPOU3BOAUTCS B COOTBETCTBHH C HOPMATHBHBIMH JJOKYMEHTAMHU.

3.4. Konmponb 8blnonenus 0aHH020 8U0d camMOCmMoamenbHol pabomol
KoHTponb  BBHINOJIHEHHS] JaHHOTO BHJIA CAMOCTOSATENBHOW pabOThl TMPOU3BOIAMUTCS
IperoaaBaTelisiM BO BpeMs J1ab0paTopHbIX paboT B popme codbecenoBanwsi (YCTHOTO OIPOCa).

4. PexoMeHayeMasi JiuTeparypa

1. O6mas xumus s TeXxHudeckux By3oB [Tekcr]| : yue6. mocobue : B 2 u. / U. K.
[Mapkymus [u 1p.] ; Camap.roc.TexXH.yH-T. - 3-€ U3J., epepad. u gon. - Camapa : [6. u.]. Y.2. -
2012. - 233 c.

2. 3umon, A. JI. Komnouanas xumusi [Tekcr]| : yue6. / A.Jl.3umon, H.D.Jlemenko;

Mock.roc.TexHOI.aKa. - 3-€ 3., ucrp.u joir. - M. : ATAP, 2001. - 318 ¢

3. Tenppman, M. N. Xumus [Tekct] : yue6. / M.WU.I'enbpman,B.IL.FOcTpatos. - 2-¢
u3.,crep. - CII6. : Jlans, 2001. - 472 ¢
4.  T'munka, H. JI. O6mas xumus [Tekcr] : yue6.nmocodbue / H. JI. I'munka ; pen. A. U.

Epmakos. - 30-e uzn.,uchp. - M. : Uarerpan-IIpecc, 2003. - 727 c.

5. Iykwun, E. A. Kommomgnas xumus [Tekcer] : [Yueb.uiss XuM.H XUM.-
texHou.cren.By3oB] / E.J[.Ilykun,A.B.Ileprios,E.A. AMenuHa. - 2-¢ wu3a.,nepepad.u

Joi. - M. : Berci.amk., 1992. - 414 c.

6. JlabopaTtopHble pabOTHI M 3amadu Mo KoJutouaHoW xumum [Tekct] : yueb.mocodue /

nox pex.: 0. I'. ®ponona, A. C. I'poackoro. - M. : Xumus, 1986. - 215 c.
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Ipunooicenue 3
MunucTepcTBO 0OpazoBaHus U Hayku Poccuiickoit deneparuu

denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs

Camapckuii rocy1apCTBEHHBIN TEXHUYECKUM YHUBEPCUTET

Hedrerexnonornyeckuii pakyabret

Kadenpa "Mamwuns! u 000pynoBanue HeTEra30BbIX H XUMUYECKHUX
MPOU3BOJCTB"

®OH/ OHEHOYHBIX CPEJICTB
TeKYLLero KOHTPOJISI M IPOMEKYTOYHON ATTeCTALMU

JUCHUITIIIUHBI. HOBerHOCTHBIC SIBJICHUSA U AUCIICPCHBIC CUCTCMBbI

B COCTaBE OCHOBHOM 00pa30BaTeIbHON MIPOrPaMMBI IT0 HAIPABJICHHUIO TOTOTOBKH:
20.04.01 "TexnochepHas 6e30MacHOCTD"

M0 YPOBHIO BBICIIETO 0O0Opa30BaHUs: MarucTpaTrypa

npoduiib (HarpaBiIEHHOCTh) MporpamMmel: "MOHUTOPUHT TEPPUTOPUIA C BBICOKOM
aHTPONOTE€HHOW Harpy3kou"

Camapa 2015



HaCHOPT (l)OH)Ia OLHCHOYHBIX CPEACTB MO TUCHUIIJITUHE "HOBerHOCTHLIe
SIBJICHUS U TUCHIEPCHBIE cucreMbl"

Ne Kontpommpyemsie pazaeins! (TeMbI) Ko xorTponupyemoit HaumeHoBaHue 011EHOYHOTO
/T JVCIUTUTHHB KOMITETEHITUH cpencTaa
OO0mmue CBeACHHS O TUCTIEPCHBIX omarHee 3ananue Ne 1
1 e caea AHCTep OINK-3, [1K-4 A A
cHUCTEMAaX Jomarnnuee 3amanne Ne2 3auer
[ToBepXHOCTHBIE SIBIICHUS B Hlomamee 3anamme No3
2 P OIIK-3, TIK-4 Jlomamnee 3ananne Ned
JVICTIEPCHBIX CHCTEMAax
JlaboparopHas pabota Ne 1 3auer
Kunernueckue siBJICHUS B JUCTIEPCHBIX omarHee 3aganue NeS
3 Awerep OIIK-3, [TK-4 A A
cUCcTeMax JlabopatopHas pabota Ne2 3ager

Kputepun oieHHBaHHA PA0OTHI B cEMeECTpe:

"OTauYHO" - CTYAEHT TIyOOKO YCBOWJI Y4YEOHBIH MaTepual; MOCIEAOBATE]ILHO M HCUEPIBIBAIOUIC OTBEYAeT Ha
MIOCTABJIEHHBIE BONPOCH]; CBOOOJHO NPUMEHSAET MOJYYCHHBIC 3HAHWSA Ha IPAKTHKE; MPAKTHYECKUE M JTOMAIIHUE
3aJJaHusl BHINOJHSET TPAaBUIILHO, 03 OIMOOK, B yCTAHOBICHHOE HOPMATUBOM BPEMS.

"Xopomo" - cTyJeHT TBEPIO 3HACT yUCOHBIM MaTepUa; OTBEUACT 0€3 HABOSIIIUX BOIIPOCOB U HE JOIYCKACT IMpPHU
OTBETC CCPLE3HBIX OHII/I6OK; YMECT MPUMCHATH MOJYUYCHHBIC 3HAHHSA Ha MPAKTHUKE, MPAKTUYCCKUE U JOMAIIHUC
3aJ]aHusl BHINOJHSET MPAaBUIILHO, Oe3 OIIHOOK.

"YioBJeTBOPUTENBHO" - CTYZGHT 3HAaeT JIMIIb OCHOBHOM MaTepuas; Ha 3aJaHHbIE BOIPOCH OTBEYAET
HEJOCTATOYHO YETKO M TIIOJIHO, YTO TPeOyeT MOMOJHHUTENBHBIX M YTOUHSIOIIMX BOIPOCOB IPENOIaBaTELs;
npakTHdeckue paboTel W AOMAIIHWE 3aJaHus BBIONHACT C OMMOKaMH, HE OTPaXKAIOIMIMMKCS Ha KadecTBe

BBITIOJTHEHHOH paboTHI.

"Hey10BJIeTBOPUTEIbHO" - CTYIEHT HMEET OTACNbHBIC NPEICTABICHHS 00 HM3y4YCHHOM MaTepualie; He MOXKET
TIOJTHO W TIPaBHIIBHO OTBETUTH Ha ITOCTABJICHHBIC BOIPOCHI, IIPH OTBETAX JOIMYCKAaeT rpyOble OMMOKH; IPaKTHIECKUE
paboTBl W IOMAalIHWE 3aJaHWS HE BBINOJHEHBI WM BBHITOJHEHBI C ONIMOKaMHM, BIMSIOIMIMMH HAa KadecTBO

BBITIOJTHEHHON paOoOTEHI.



Jlomamnee 3aganue Ne 1

1. IIpu cropaHum TBEpAOTO TOIUIMBA OOPa30BAJIMCH YACTHUIIBI IbIMA C PAaCIpeAeiICHHEM IO pa3Mepam,
MpeACTaBICHHBIM B Tabmune. [locTponTs THCTOTpaMMy paclpeeIeHuUs YaCTHI] AbIMA 110 pa3Mepam.

2. B cpIpbeBOM pe3epByape HaxOIUTCS BOIAOHE(DTSIHAs AMYJIBCHS, XapaKTepH3YIOIIascs paclpeaeieHneM
Kareb BOABI 10 pa3MepaM, IpelCTaBIeHHbIM B Tabiuue. OnpeaenuTs cpeqHeapupMeTHIecKuii AuaMeTp Karelb
BOJIBL.

3. Ilpu pacnbuleHHN XHUIKOCTH (OPCYHKOW 0Opas3yroTCsl KalulM, paclpenesieHHe Mo pa3MepaM KOTOPBIX
npesacTaBiaeHo B Tabnune. OnpenenuTs CpeJHEKBaIpaTHYECKOE OTKIOHEHHE pa3sMEpoOB Kameib OT CPEIHEro
3HAYCHHUS.

4. B ¢uneTp mocrymaeTr cycneH3Ms C paclpeleleHHEM IO pa3MepaM, MpPEeACTaBICHHBIM B Tabmmie. B
npouecce GuIbTpanuu ObUIO oTAeneHo 95% wacthnm ¢ pasmepoMm | Mm. IlocTpouTh pacripeneneHHe YacTHIl
CYCTIEH3HUH 0 pazMepam Hocie (QuIbTpanny.

5. Iopomok ¢ pachpeAeneHHeM YacTHIl MO pa3MepaM, NMPEACTaBICHHBIM B TaONWIEe, CMEIIUBAETCS C
nopokoM ¢ pazmepoM gactull 100 mxm. IlonuanucnepcHblil HOPOLIOK COAEPIKUT 210" wacru, a MOHOUCIIEPCHBIN
- 3 10" wacru. TToCTPOHTH paclpeeeH e YaCTHIL 10 Pa3MepaM [OC/Ie CMELICHHS.

6. DOMysbcusl XapakTepH3yeTcsl paclpelesieHHeM Karellb 10 pa3MepaM, NpPeACTaBICHHBIM B TaOJHIE.
Kakyro nomnro kanenb pasMepoM 5 MKM HEOOXOAMMO YAAIHUTh, YTOOBI KOJIMUECTBO 3TUX Karelb COCTaBIsIIO 5% OT
o011ero yucna ocTaBmuxcs yacTuil. IlocTpouTts pacnpeaeneHre 4acTHIl O pa3Mepam Mocie pa3ieneHusl.

7. Cycnen3us obremom 3 M XapaKTEepU3yeTCsl KOHIIEHTPALMEe TBEpPABIX YACTHUIL 10" M3, C teuennem
BPEMEHHU U3 CUCTeMbl ucmapmioch 0,5 M mucnepcuoHHOH cpenbl. OnpenenuTs KOHIEHTPAIUIO CYCHEH3UH IOoCHe
HCTIApEHMS.

8. e cycmen3uu oObemamu 10 M® 1 5 M® cmemmBaroTcs. KoHuenTpauust TBepAbIX YacTHIl B IEPBOM
cycrieH3nn paBaa 510 M" , a Bo Bropoii -2 1 0 M" . OnpenenuTs KOHIEHTPAIHIO YaCTHI] B CMECH.

9. B mucmepcHO# cucTeMe MMEIOTCS 4acTHIp! pazmepoM | MkM ¢ koHmeHtpamued 4 1 0.m m gacTHmb!
pasmepom 3 MkM ¢ koHmeHTpanueit 1 10 M" . BEIYUCTUTE cpenHee pacCTOSHUE MEXITy YaCTHIAMH JUCTEPCHON
CHCTEMBI.

10. Pacnpenesnenue KOJIMUEeCTBa TBEPABIX YaCTHII KyOn4eckoit dhopMbI o pasmepam
npejacTaBaeHo B Tabnuue. [locTpouTh  pacmpenereHHe IIOBEPXHOCTH KOHTakTa (a3 1o  pa3Mepam
JaCTHII.

Hcxoanple JaHHbIe JUISA 3aaa4.

Howmep Pasmep gactuil (Mm), 07151 KOTOPBIX OT OOIIEro Yriciia paBHA

3a/1a4n 10% 20% 30% 25% 15%
1 0,003 0,005 0,007 0,009 0,011
2 0,001 0,002 0,003 0,004 0,005
3 0,5 1,0 1,5 2,025
4 0,2 0,4 0,6 0,81,0
5 0,01 0,02 0,05 0,08 0,11
6 0,003 0,005 0,007 0,009 0,011
10 0,08 0,10 0,12 0,14 0,16




Jomamnee 3aganue Ne 2

1. B cucreme o6semoM 3 M° mpu Temmeparype 40 °C m arMochepHOM IABICHHH HAXOAMTCH BO3AYX C
OTHOCHTEJIFHOH BIAXHOCTBIO 85%. OnpenenuTs MacCy BBIIABIIECH POCKHI MPU OXJIaXICHUH Bo3ayxa 10 5°C.

2. TloTok BmaxHOTO BO3ayXa c pacxomom 100 M%/4 CMemMBAETCS ¢ TTOTOKOM CYyXOT'0 BO31lyXa C PacxoJloM
500 m°/u. BrakHsrit BO3IYX TOJHOCTBIO HACHIIICH MapaMu BoAbl U conepxut 0,1% (00BeMHBIX) KaneasHOH BIary.
CMernieHue MPOUCXOTUT TIPO aTMOC(EPHOM NaBIEHUH U MOCTOSHHOHN Temmneparype 60°C. OnpenenuTs BIaXKHOCT
CYMMapHOT0 OTOKa ¥ OOBEMHYO JOJII0 KaleIbHON BIIard B HEM.

3. Ilpm ocymike raza IpoH30ILIO0 H3MEHEHHE er0 TOYKH POCH PH aTMoc(epHOM aaBieHnu ¢ mioc 5°C 1o
muHyc 40°C. OnpenenuTs Maccy BBITABIICH >KUIKOW BOJIBL.

4. OmpenenuTth MaccoBOE COJIEPIKaHKE BOJIBI B BO3IyXe ¢ TOUKOI pockl 2°C.

5. OrHOcuTenbHas BIaKHOCTh Bosayxa mpu 20°C pasHa 70%. Onpenenuts, 0O Kakod TeMIEPaTypshI
HEOBXOIMMO €ro OXJIaHTh, 4TOObI B3 KaxHoro | M° BBITAN 1 MI KHIKOCTH.

6. Bo3myx, HacHIIIEHHBIH BOISIHBIMA MapaMu mpu temmepatype 2°C, comepkut pocy B kommdectse 0,3
r/M>. OIpeaenuTh, Py KAKoil TEMIePaType BIIara MOTHOCTBIO HCIAPHTCA.

7. Ompenenuth MaccoBOE COJEpKaHHE BOJABI B BO3AYyXe C BIaXHOCThIO 80% mpu TeMIeparype MUHYC
30°C.

8. Boma maccoit 2 kr W meHTaH Maccoil 3 Kr HaxomaTcs mpHu Temmepatype 70°C m aTtmocdepHOM
nmasiieHun. OTpeieuTh MacChl ra30BOH U KUIKUX (as3.

9. Ompenenuts KOMMYECTBA W cOCTaBHI (pa3 cucteMsl, coctosmeid w3 50% (MonpHBIX) Boabl U 50%
xmopbensona. Temmnepatypa B cucteme 92°C, naBieHue - atTMocdepHoe.

10. Cucrema cocroutr u3 60% (maccoBeix) Bomel u 40% xmopOenzoma. JlaBneHwe B
cucteMe  paBHO  atMocdepHoMmy.  Ompenenuts, TpH  Kakod  TeMmIepaTrype B JKHAKOH  ¢ase
OCTaHeTCs MOJIOBHHA XJIOpOCH301a.

Jomamnnee 3aganue Ne3

1. XKunkocts o6bemMom 100 51 pacmeuisieTcss Ha Karum guamerpoM | MM. [loBepxXHOCTHOE HaTsDKEHUE
KHIKOCTH paBHO 72 mJIi/M°. OpeaenuTh MEHIMATBHYIO PaGoTy, HEOGXOAMMYIO JUISl PACTIHUTHBAHHSL.

2. B emxoctu Haxomurcs 40 x1 Bomel m 10 m macma. B Xome sMymbrupoBaHWs IJaHHBIX JKHIKOCTEH
oOpazoBanuck Karmmy Macia auamerpoM 10 mxm. [ToBepXHOCTHOE HATsDKEHHE Ha TpaHuUIle "Boma-macio" paBHO 20
m[x/M°. OnpesieuTh H3MEHEHHe TOBEPXHOCTHOM SHEPTHH B JAHHOM IPOIECCE.

3. B pesymbprare pacciioeHus SMyiIbcu o0pasoBasiocsk 5 11 Bojs! u 30 i1 HedTH. [nameTp Kareib BOJBI 10
paccioeHust Obul paBeH 5 MKM. [loBEpXHOCTHOE HATsDKEHHME MeXaAy Boaoi u HedThio paBHO 20 MII)K/MZ.
OnpenenuTs U3MEHEHNE TIOBEPXHOCTHOM YHEPTUH B TaHHOM IIpOLIECCe.

4. Karum Bozs! pazmepoM 100 MKM KoaryinupoBanu ¢ o0pa3oBaHHeM cios kuakocTd. KonnuecTBo kamnensb
JIO KOAryJsiiuu OBbLJIO paBHO 10%. [ToBepxHOCTHOE HATSKEHUE BOJBI PaBHO 72 M]I)K/MZ. TemnnoeMKoCTh BOJIbI paBHA
4,2 x/x/kr-K. Cuuntas, 4yTo BCS BBIJCIMBIIASCS [OBEPXHOCTHAS JHEPTUs Iepelula B TEIUIOBYIO, OINPEICIHTh
HN3MEHEHHE TeMIIePaTyPhl JKUAKOCTH.

5. Ily3blpp nmameTpoM 2 cM Jiomaercst ¢ oOpa3oBaHMEM OJHOM KAl XHUAKOCTH. TOJIIMHA IUIEHKH
my3bipa paBHa 200 HM. IIoBEepXHOCTHOE HATSDKEHHE XHMAKOCTH paBHO 30 MIIK/M° Onpenenuts U3MEHEHUE
MOBEPXHOCTHOM 3HEPTUH B ITOM IPOLECCE.

6. U3 my3bippKka quaMeTpoM 3 cM ¥ TOJIIMHON TieHKH 0,5 MKM 3a cueT nmpouecca Augy3un BEIXOAUT ra3
co ckopoctsio 0,2 cM® B MuHYTY. [IoBEpXHOCTHOE HATSXKEHUE



KHAKOCTH paBHO 72 MJDi/mM°. OnpeenuTh 3aBHCHMOCTb IOBEPXHOCTHOH JHEPIHMH Iy3bIPHKA OT BPEMEHH H
MOCTPOUTH e¢ rpaduk.

7. Ily3sipp muaMeTpoM 1 cM W TonmmHON ruieHkH 0,2 MKM IEepexXOAuT U3 00JlacTH C JaBieHueM 1,5 atMm B
oGmacth ¢ masnenuem 4,3 atM. [TOBEPXHOCTHOE HATSHKEHHE KHAKOCTH PaBHO 65 MJIx/M2. OmpeneauTh H3MCHEHHE
MOBEPXHOCTHOM SHEPTHH ITy3BIPSL.

8. JIBe xarm smynbcun ¢ pazMepamu 10 MM 1 20 MKM KOaryJIHpOBaIH ¢ 00pa3oBaHUEM OOJBIION KaIUIH.
IloBepXHOCTHOE HATSKEHHME HA TPaHMIE KUIKOCTEM paBHO 20 MJDK/MZ. OnpenenuTs U3MEHEHHE ITOBEPXHOCTHOM
SHEPTUH B 3TOM IIPOIIECCE.

9. B mpouecce 0GbeIMHEHHS JBYX OXMHAKOBBIX Kalleldb XHIKOCTH BhAemmnoch 7,8-107% Ik smepruu.
IToBepxHOCTHOE HATsKEHUE paBHO S50 MI[)K/MZ. OmnpenennuTs AUAMETP UCXOAHBIX Kalelb JKAIKOCTH.

10. Omnpenmenuth, ¢ KakoW CWIOH CXKHMAIOTCS JABE KBaJpaTHbIE CTEKJISHHBIC IUIACTHHKH
CO CTOpOHOM 5 cM, MexXAy KOTOPBIMH HaxOAMTCS Tpocioika BoAsl ToimuHOoM 0,1  MMm.
CMauMBaHUE CYUTATh MOJIHBIM.

Jomamnee 3axanue Ned

1. BamkHYTHIT cocy 06bemoM 1 M comepkut cmech rasos A u B ¢ 06beMHOi goreit kommorenTa A 30%.
HauansHoe naBneHue B eMKOCTH paBHO 1 at™, TemnepaTypa 20°C. MonekynsapHble MacChl KOMIIOHEHTOB PaBHEI 44
u 60 cooTBeTcTBeHHO. B emkocTh nmomernatot 0,7 kr agcopoenra. [Ipouecc agcopOnuy OnuckIBaeTCs H30TEPMOi
JlenrMropa ¢ nmapameTrpamu:

UL KOMIIOHEHTa - A dp = 0,7 kr/kr; b = 5-10"°; 115t koMmoHeHTa

-Bag=0,4kr/kr; b = 6-107°. OnpenenuTth JaBJICHUE B CUCTEME.

2. 3aMKHYTEHIH cocyn 00beMoM 1 M COZIEP)KUT cMeCh ra3oB A U B ¢ MmonbHOM noneit komnonenta A 40%.
HauanbHoe naBnenue B eMkocTu paBHO 1 aT™, TeMrneparypa 20°C. MonekysipHble MacChl KOMIIOHEHTOB paBHbI 44
u 60 cooTBeTcTBeHHO. B eMkocTh momematot 0,5 kr ancopOenra. [Ipomecc ancopOIim onmuCkBaeTCs H30TEPMON
JlerrMropa c mapaMeTpamu:

U1 KOMITIOHeHTa - A o= 0,6 kr/kr; b = 5-10'5; I KOMITOHEHTA -

B ao= 0,3 kr/kr; b = 5-10°. OnpenenuTs AaBICHUE B CHCTEME.

3. 3aMKHYTEHIH cocyn 00beMoM 1 M COJIEPKUT cMech razoB A U B ¢ MmaccoBoil noneit komnonenta A 40%.
HavanbHoe naBnenue B eMkocTy paBHO 1 at™, Temmneparypa 20°C. MonekyisipHble MacChl KOMIIOHEHTOB paBHbI 44
u 60 cooTBeTcTBeHHO. B eMKkocTh momemarot 0,6 kr afacopOenTa. [Ipomecc ancopOIiu OnmuckBaeTCs H30TEPMON
JleHrMropa c mapaMeTpamu:

U1 KOMIIOHeHTa - A do= 0,7 kr/kr; b = 9-10'5; I KOMITOHEHTA -

B ao=04 kr/kr; b = 7-10°. OnpenenuTs AaBICHUE B CHCTEME.

4, 3aMKHYTHIH COCYA ¢ Ha4allbHBIM 00beMOM | M COJIEPKHT cMech Ta30B A 1 B ¢ 00BbeMHoI noeit
komnoHeHTa A 30%. HauanpHOoe naBineHne B eMKOCTH paBHO 1 atM, Temneparypa 20°C. MosnekyspHble MacChl
KOMIIOHEHTOB paBHHI 44 1 60 cooTBeTcTBeHHO. B eMkocTh momeratot 0,7 kr agcopbenta. [Ipouecc agcopOrwm
ONUChIBaeTCs N30TepMoit JIeHrMIopa ¢ mapaMmeTpamu:

U1 KOMIIOHeHTa - A do= 0,7 kr/kr; b = 5-10"; 1 KOMIOHEHTa -

B ao= 0,4 kr/kr; b = 6-10"°. Onpeennts 06beM rasa mocie

azicoponuu.

5. 3aMKHyTHII COCYJ ¢ HauambHEIM 00BeMoM 1 M° cozepKuT cMech razoB A n B ¢ MOIBHOI omeit
kommoneHnTa A 40%. HauanpHOe gaBiieHne B eMKOCTH paBHO 1 atM, Temnepatypa 20°C. MoieKkyisipHbIe MacChl
KOMIIOHEHTOB paBHHI 44 1 60 cooTBeTcTBeHHO. B emMKkocTs momematot 0,5 kr agcopbenta. [Ipouecc ancopOrwm
OTIMCHIBAETCS M30TepMoii JIeHTMIOpa ¢ mapameTpaMu:



JUISL KOMIIOHEHTa - A ag = 0,6 kr/kr; b = 5-10"%; 1151 KoMnoHeHTa

-Bag=0,3 xr/kr; b =9-10" . Onpeaenuts 00beM rasa mocie

agcopOouuu.

6. 3aMKHYTBHIH cocys ¢ HadalbHBIM 00beMOM | i COJIEPKUT cMech Ta30B A U B ¢ maccoBoii noneit
koMmmoHenTa A 40%. HauanpHoe gaBiieHue B eMKOCTH paBHO 1 atM, Temnepatypa 20°C. MonekysipHble Macchl
KOMITOHEHTOB paBHbI 44 1 60 cooTBeTcTBeHHO. B eMkocTh nmomernatot 0,7 kr agcopoenra. [Ipouecc agcopOumn
OMHKCBIBaETCs N30TepMoit JIeHrMIopa ¢ mapamerpamu:

JUISL KOMIIOHEHTa - A dp = 0,7 kr/kr; b = 5-10"°; s KoMmoHeHTa

-Bag=0,4 xr/kr; b =6-10" . Onpenenurs 00beM rasza mocie

agcopOmuu.

7. 3aMKHYTHIH cocyn o0semom 0,5 M COZIEPXKHT cMech Ta30B A u B ¢ o0pemHo# none kommoreHnTta A 30%.
Hauansaoe maBnenue B eMkocTH paBHO | aTM, Temrieparypa 20°C. MonekysipHbIe MacChl KOMIIOHEHTOB paBHHI 44
u 60 cooTBeTcTBeHHO. B emKkocTs momematot 0,7 kr agcopOenra. [Ipomecc ancopOIiy OnMrCkIBaeTCs H30TEPMOI
JlenrMropa ¢ mapameTpamu:

JUIs KOMIToHeHTa - A ag = 0,7 kr/kr; b = 1-10'5; JIUIT KOMITOHEHTA -

B ap= 0,4 xr/kr; b = 6-10". OnpeennTs paBHOBECHBI MOJIBHBIIT

COCTaB Ta3a.

8. 3aMKHYTEHIH cocyn o0peMom 0,6 M COZIEPXKHT cMech Ta30B A u B ¢ 00pemHO# nonei kommoreHTa A 20%.
HavanbHoe naBnenue B eMkocTy paBHO 1 at™, Temmneparypa 20°C. MonekyisipHble MacChl KOMIIOHEHTOB paBHbI 44
u 60 cooTBeTcTBeHHO. B eMKkocTh momemarot 0,6 kr afgcopOenTa. [Iporecc agcopOIum OMUCHIBASTCS H30TEPMOMA
Jlenrmiopa ¢ mapaMeTpamu:

JUIS KOMIIOHEHTa - A ag = 0,6 kr/kr; b = 3-10°; myist kommonenta - B ag = 0,3 kr/kr; b =

6-10"°. OnpeienuTh PaBHOBECHDIH MOJIbHBIIA COCTAB a1COPOUPOBAHHOI (a3bl.

9. 3aMKHYTHIH cocyn o0semom 0,7 M COZIEP>KUT cMech razoB A u B ¢ MmaccoBoil noneit komnoneHnta A 30%.
HauansHoe naBneHue B eMKOCTH paBHO 1 at™, TemnepaTypa 20°C. MonekynsapHble MacChl KOMIIOHEHTOB PaBHBI 44
u 60 cooTBeTcTBeHHO. B emkocTh momernatot 0,7 kr agcopoenta. [Ipouecc aacopOnyy OMUChIBaeTCs H30TEPMO
JlenrMropa ¢ nmapamerpamu:

U1 KOMITIOHeHTa - A ag = 0,6 Kr/kr; b = 5-10'5; JIUIST KOMITOHEHTA -

B ay=0,5kr/kr; b = 7-10°. Onpenenuts paBHOBECHBII

00BEMHBIH COCTaB rasa.

10. 3amKHYTHIT cocy 06bemoM 0,8 M comepxuT cMech rasoB A u B ¢ MosbHOI foneil kommonenta A 20%.
HauansHoe naBneHne B eMKOCTH paBHO 1 at™, TemmepaTtypa 20°C. MosekyIspHble MacChl KOMIIOHEHTOB paBHBI 44
u 60 cootBeTcTBeHHO. B eMKkocTh momemarot 0,6 kr agcopOenta. [Ipouecc agcopOIiy onuckIBaeTCs H30TEPMO
JlenrMropa ¢ nmapameTpamu:

JUIS KOMIIOHEHTa - A ag = 0,6 kr/kr; b = 5-10; myist komnonenta - B ag = 0,3 kr/kr; b =

6-10" . Onpenenuts paBHOBECHBII MAacCOBBIN COCTaB aIcOPOMPOBaHHON (a3bl.

Jdomamnee 3axanue NeS

1. CycmenH3us ¢ pacmpefelicHHeM dYacTHI] M0 pa3MepaM, NpEeACTaBICHHBIM B TaONHUIE, MOCTYIaeT B
OTCTOMHUK. BhIcOTa YpOBHS KUAKOCTH B OTCTOMHMKE paBHa 3 M. CBOMCTBA YaCTHII U KHUJIKOCTH TPEIACTABICHBI B
tabsmne. [TocTpouTs Tpaduk 3aBUCHMOCTH MAaCChl OCaXICHHBIX TBEPJIBIX YaCTHI OT BPEMEHH.

2. TIpoMCXOOWT HPONECC CEAMMEHTAIMH TBEPABIX YACTHI[ B JKHAKOCTH. I padMKk 3aBUCHMOCTH MacChl
OCQXKJEHHBIX YaCTHI[ OT BPEMEHH TPEJCTABIIEH Ha pUCyHKe. BbicoTa ypoBHS >XuAakocTH paBHa 1 M. CBoiicTBa
YACTHII U )KHUJIKOCTH TPEJICTaBICHbI B Tabnuie. [locTpouts pacnpeneneHne KoJuIecTBa YacTHII IO pa3Mepam.



3. JlucnepcHast cucTeMa C paclpeiesieHHMEeM 4YacThIl [0 pa3MepaM, IpEJCTaBICHHbIM B TaOJUIIE,
HaxXOAMTCSI B OTCTOWHMKE. BbIcoTa ypOBHS JKMIKOCTH B OTCTOWHHMKE paBHa 3 M. CBOIiCTBa 4acTHIl M >KHUIKOCTH
npeJCTaBJICHbI B Tabuie. OnpenenuTh BpeMs, 3a KOTopoe ocsyT 98% oT oOlei Macchl yacTull.

4. CycmeH3usl C paclpeieieHHeM 4YacTHIl MO pa3MepaM, MPEJCTaBICHHBIM B TaOJHIle, HaXOJUTCS B
eMKOCTH. B Ha4yanpHBI MOMEHT BPEMEHM YacTHIBI PAaBHOMEPHO paclpeieieHbl Mo 00beMy JKHIKOCTH. BricoTa
YPOBHS )KHJKOCTH B OTCTOHHHKE paBHA 3 M. CBOWCTBA YaCTHIl M XKUIKOCTH IIpeICTaBiIeHB! B Tabmume. [locTponTs
rpaduK 3aBUCHMOCTH KOHIICHTPAIIMU YaCTHIl OT BHICOTHI Y€PE3 5 YacOB MOCIE Hadaaa OCaKACHHS.

5. JlucnepcHass cucTeMa C pacHpeiesNieHHeM 4YacTWI 10 pa3MepaM, IPEICTaBICHHBIM B TaOJHIIE,
HaXOIIUTCS B OTCTOHHHKE. BBICOTa ypOBHS JKHAKOCTH B OTCTOWHHHKE paBHa 2 M. CBOMCTBa YacCTHIl M KHIKOCTH
IpeACTaBICHBI B Tabmuie. OnpenenuTs, Kakas 101 OT 00mel Macchl yacTull ocanet depes 10 1.

6. Yactuns! ¢ auamerpoM 0,2 MKM HaxomsiTcs B JKHUAKOCTH ¢ Temneparypoit 70°C. CpoiicTBa 4acTui 1
JKUJKOCTH TIpe/ICTaBiIeHbl B Tabauue. [locTpouts rpaduk 3aBUCUMOCTH KOHIEHTPALUK YaCTHI] OT BBICOTHI.

7. B Boge 06beMoM 10 M° BHICOTOI YPOBHS JKHAKOCTH 2 M HAXOAATCS KAIUTH He(TH C PacipeeIeHHEM 10
pa3Mepam, TpeJCTaBIeHHBIM B Ta0muue, obmeid maccoit 1,5 kr. CBOWCTBa Karesib U XHIKOCTH NPEICTaBICHbl B
tabnuue. OnpenenauTs CPEIHIO KOHIEHTpanuIo (B MI/JI) yrJIeBOJOPOIOB B BOAE IOCIE 5 YacoB IIOCIE Hayaia
paccioeHus.

8. KpuBas cegumMeHTanyy, MogydeHHas P OCAKIACHUH JUCIEPCHON CHCTEMBI C BEICOTOM XHUIKOCTH 1 M,
IpescTaBiIeHa Ha pucyHke. CBOWCTBA YAaCTHI M XHUIKOCTH MPEACTaBICHB B Tabmune. [locTpouts pacnpenencHue
KOJIMYECTBA YACTHII TI0 pa3MepaM.

9. Yacrunsl ¢ nuamerpoMm 0,2 MKM HaxomsaTcsl B KUAKOCTH ¢ Temneparypoit 60°C. CpoiicTBa yacTull u
JKUJKOCTH IPEICTAaBICHBI B Tabmmie. ONpenenuTs CpeJHIO0 KOHICHTPALMIO YaCTHI] B KHKOCTH.

10. JlucmiepcHass cucTeMa C  paclupeleleHHeM YacTHIl 10  pa3MepaM, MpEeACTaBICHHBIM B
Tabnuie, HAXOOUTCA B  OTCTOMHHKE. BplcoTa ypOBHA KHJIKOCTH B  OTCTOMHMKE paBHA 2 M.
CpoiicTBa uacTUIl ¥ JKMIKOCTH TMpeicTaBiieHbl B Tabmuue. Omnpenenuts BpeMs, dYepe3 KOTOpoe
98% oT 0011el MacChl YaCTHIl OKKYTCS Y THA B cJioe ToIMHON 0,2 M.
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KoHTpoJbHbIE BONPOCHI K JJadopaTopHoii padoTe Nel

Uro Takoe MyTHOCTh TUCIIEPCHON CHCTEMBI?

Kakumu ¢paxTopamu ornpeaensercs BeIMYUHAa MyTHOCTH JUCIEPCHON CHCTEMBI?
OOBsicHUTE IPUHIMI paboThl Hedenomerpa?

B 4em 3axirouaercst pasHuIa MEXAy HeeJIOMETpOM U TypOuaumMeTpom?

YTo Takoe pacCestHHbIM AUCIIEPCHON cucTeMol cBeT?

Kaknmu pakTopamu onpesaenseTcss HHTEHCUBHOCTb pacCesiHHOToO cBeTa?

B uem 3axirogaercs nporece yabTpa3ByKOBOIO 3MYJIbIMPOBaHU?

B dem 3aximodaeTcs CynIHOCTh METOAAa HAMMEHBIINX KBaIPaTOB?

N R~wdE

KonTpoabsHble Bonpocs! K 1adopaTopHoii padoTe Ne2

Uro Takoe ABOWHOMN TEKTPUIECKUN CIION?

Uro Takoe MPOTEKTOpHAS 3aIuTa 000pYIOBAHUS OT KOPPO3UH?

Kakoii MeTaiut BeIOMpaeTcs B KauecTBe MPOTeKTopa?

Kak u3mensiercst 3HaueHHe NOTEHIMaNa 110 Mepe YAalIeHHs OT poTeKTopa?

i N

Hepeqem, BOIIPOCOB 1JIA MOATOTOBKHU K 3a4€Ty

. FOMOFGHHHC, TFETCPOrcHHBIC U JUCTICPCHBIC CUCTCMBI.

®opma 1 pa3Mepsl YacTHUI AUCTIEPCHOHN (asbl.
Pacnpenenenus gactull mo pasmepam.
[170THOCTB OUCTIEPCHBIX CUCTEM.
TernoeMKoCTb TUCIIEPCHBIX CUCTEM.
IloBepxHOCTHAs SHEPrusl.

CMauuBaHue U pacTeKaHUe.

. AJIre3ust ¥ Koresusl.
. KanunnapHoe nasnenue.

MexaHu3M aICOPOIIIOHHBIX ITPOLIECCOB.

Monens MOHOMOJIEKYIISIpHOT agcopOriu JIanrMropa.

Monens HoTHUMOIIEKYISIpHOI afacopomu bpyHayspa-Ommera-Temnepa.
[ToBepXHOCTHO-aKTUBHbIE U TOBEPXHOCTHO-MHAKTHBHBIC BELIECTBA.

MexaHn3MBbl 00pa30BaHUs IBOWHOTO IEKTPHUECKOTO CIIOSI B AUCTIEPCHBIX CHCTEMAX.
Vpasuenue Ilyaccona-bonbumana.

VYpaBuenus duxka.

MexaHU3M NPOLECCOB CEAUMEHTAIUH.

CearMeHTaIIMOHHO-TU(PPY3HOHHOES PAaBHOBECHE.

MexaHu3M OCMOTHUYECKHUX MPOLECCOB.

DNEeKTPOKMHETUYECKUI TTOTEHITHAIL.



IIpoToko. 3KcNEePTU3bI COOTBETCTBUS YPOBHS I0CTHKEHUS CTYA€HTOM 3alVIAHUPOBAHHBIX Pe3yJIbTATOB 00yUYeHHs MO
aucuumiune "IloBepXHOCTHBIE SIBJIEHUS U JUCTIEPCHbIE CHCTEMBbI"

CTDVKTVDHI:IG 9JICMCHTBI 3aJIaHUI J8(0]

IlepedyeHp KOMIETEHIMH 110 TUCLUIUIMHE

UTabopaTopHas paboTta Ne2
3auet: Bompoc 1
3aueTt: Bomnpoc 2

Jlomammaee 3aganue 1
JTomarrHee 3aganme 2
JlomarrHee 3agaHue 3
Jlomarnaee 3aganue 4
JTomarHee 3agaHue 5
UTabopaTopHas pabota Nel

OK-9 — Crioco6HOCTh caMOCTOSATENBHO IIAHUPOBATH,
MIPOBOINTH, 00pabaTHIBATh U OIICHUBATH SKCIICPUMCHT

OK-10 — CnocoGHOCTh K TBOPUYECKOMY OCMBICIICHUIO
pe3yJIbTaTOB IKCIIEPUMEHTA, pa3padoTKe peKOMEHAAuH 1o
WX TPAKTUYECKOMY NMPHUMEHEHUIO, BBIIBIKCHHIO HAYYHBIX

ujen

[TK-12 — CriocoOHOCTh HCIIONIB30BaTh COBPEMEHHYIO
U3MEPUTEIILHON  TEXHUKY, COBPEMEHHBIE  METOJbI
M3MEPEHUS

IIpenonaBatens " " 20




Ilpunooscenue 4

METOANYECKHUE YKA3ZAHUSA IS OBYUYAIOHIUXCA 11O OCBOEHHIO

JTACHATITAHBI

Bun
y4eOHBIX
3aHSATUN

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTYACHTA

Jlexim
P’

Hanmcanne  KOHCIEKTa JEKIWi: KpaTKo, CXEMaruyHO, TMOCIEI0BATEILHO
(uKCHpOBaTh OCHOBHBIC IOJIOKEHUS, BBIBOABIL, (HOPMYIUPOBKH, OOOOIICHMUS;
MOMEYaTh Ba)XHBIC MBICTH, BBIJCIATH KIIOYEBBIE CIIOBA, TEPMHHBI. [IpoBepka
TEPMHUHOB, TMOHATUH C MOMOUIbIO DSHIMKIONEAUN, CIIOBaped, CIPaBOYHUKOB C
BBINIMCBHIBAHUEM TOJIKOBaHHM B TeTpaab. O003HAUUTH BOIPOCH], TEPMHUHBI, MaTepHal,
KOTOpPBbI  BBI3BIBAET TPYIHOCTH, IIOMETHTh W TIONBITATbCd HAWTH OTBET B
peKoMeHyeMol swuTeparype. Ecinm camMocTosTensHO HE ynaeTrcs pa3oOparbcsi B
Marepuaie, HeoOXomumo chopMyaupoBaTh BOIMPOC W 3aJaTh MPENOAABATENI0 Ha
KOHCYJIBTAIIMH, HA MPAKTUYCCKOM 3aHSITHH.

IIpakt
WYECKHUE
3aHATUSA

[IpopaGoTka pabodeil mporpammbl, yaenss 0cob0e BHUMaHUE LEISIM H
3ajlauaM CTPYKTYpPE U COAEpKAHWUIO JUCUUIUIMHBI. KOHCIEKTHpOBaHWE MCTOYHUKOB.
PaGora ¢ KOHCHEKTOM JIEKIMi, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM,
IIPOCMOTP PEKOMEH]IyeMOM JINTepaTypsl, padora ¢ TekctoM. [IpocnymrBanue aynuo-
U BHUJAEO3aMUCEH MO 3aJaHHON TeMe, pElIeHHE pPacyeTHO-TpadUyYeCKUX 3aJaHUM,
pelieHre 3aa4 1o ajlropuTMy U ap.

IIpakt

UKyM /
nabopa
TOopHast pabora

MeTtoauueckue YKa3aHUs 11O BBIITOJIHCHUTO J'Ia60paTOpHHX pa60T

IToxnror
OBKa K 3a4eTy

[Ipy moxaroToBke K 3ayeTy HEOOXOAMMO OpPUEHTHPOBATbCS HAa KOHCIIEKTHI
JIEKLINH, PEKOMEHYEMYIO JINTEPATypy U Jp.

METOAUYECKHUE PEKOMEHJIALIUHA 110 ITPOBEAEHUIO JIEKIIMOHHBIX

3AHATUI

Jlexiusi mpeAcTaBiseT cOOOW CHUCTeMaTHYecKoe YCTHOE HU3NoKeHHe yueOHoro marepuana. C
Y4ETOM IIeJIel U MecTa B yueOHOM MPOIECCe PAa3IUYarOT JIEKIIMH BBOJHBIE, YCTAHOBOYHBIC, TEKYIIIHUE,
0030pHBIE U 3aKITI0UUTENbHBIE. B 3aBUCHMOCTH OT crioco0a MpoBEACHUS BBIACTSIOT JEKIUU:

— uHgopmayuoHHvle;

— npobnemuule;

— 8U3YATIbHBIE,

— Ounapmuble (nexyus-ouanoe);

— JIeKYUU-NPOBOKAYUU,

— JleKyuu-KoHgepenyuu,

— JIeKYUU-KOHCYIbIMAYUU;

— JneKkyuu-beceowl;

— JIeKYUsl € I8PUCMUYECKUMU DTIeMEHMAMU,

— JIeKYUsL ¢ dNIeMeHmamu 00pamuou cea3u,

— JIeKYUsi ¢ peutenuem npou3800CMEEHHbIX U KOHCMPYKMUBHBIX 3A0aY,
— JIeKYUsL C DNIeMEeHMAamMU CamoCmosmenbHOU pabomul CnyoeHmos;
— JIeKYUsl ¢ peuleHuem KOHKPEeMmHbIX CUmyayul,

— JIeKYUsL C KOJLIEKMUBHBIM UCCTIe008AHUEM,

— JIeKYUU CNeYKypcos.




Jlekiuu MO HACTOSIICH AUCUUIUIMHE TPOBOAATCS B ¢dopMe HH(OOPMAIMOHHBIX, T.e. C
HCITOJIb30BaHUEM OOBSCHUTEIFHO MILTIOCTPATUBHOTO METO/IA N3JIOKEHUS.

[lepen Hauamom JeKUMH 10 OOYYArOUIMXCA JOBOJISTCS OCHOBHBIE JUTEPATYPHbIE HCTOYHHKH,
COO0IIaeTCs TeMa JICKIIUU M TI0CJICIOBATEIbHOCTD BOMPOCOB, MOIKAIINX paccMoTpeHuto. [Ipu 3tom
oOpairaercss BHUMaHUE HA JIOTHUKY MMOCTPOCHUS BOIIPOCOB, UX (OPMYIIUPOBKY U B3aUMOCBSI3b.

[To xomy JeKIuU NpyW BO3HUKHOBEHHHM IPOOJIEMHBIX BOMPOCOB (MJM CHTYaIlMii) MPOIECC
MO3HAHUSI IPOUCXOJIUT Yepe3 HaAyUHbIN MOUCK, JUAJIOT, aHAJIU3, CPABHEHHUE PA3HBIX TOYEK 3PEHUS.

[Ipu OOBACHEHMHM pa3IUYHBIX BOIPOCOB OOJBIIOE 3HAUYCHHWE WMEET WJUTFOCTPAIIMOHHBIN
Marepuasn ((popMbl JOKYMEHTOB, CTPYKTYp CHUCTEM YIPABICHHS M TPOY.), MOITOMY B CIIy4ae HX
CJIOKHOTO WJIM JIOJITOrO BOCITPOMU3BOJICTBA HA JICKIIMK MCIIOIB3YETCSI pa31aTOYHbIN MaTepHal.

OOpaiaercss BHUMaHUE Ha BOIPOCHI, CBEJICHUS W3 KOTOPBIX OYAyT HCIONB30BaThCS MpU
MIPOBEJICHUM TPAKTHYECKUX W JA0OPATOPHBIX 3aHATUH W CaMOCTOSTENBHOM paboTe CTyaeHTOB. B
PaGoueii mporpamme NpUBOAUTCS COACPIKAHUE JICKIIUN U BOMPOCHI, BRBIHOCUMbIE HA CAMOCTOSITEILHOE
H3Y4YCHHE C YIETOM JUAAKTUUCCKUX SAMHUIIL.

B HexoTophIX ciy4asx mpernopaBarelieM MOXKET HCIOJb30BaThCA CIOCO0 HMHIWBHUAYaTbHOTO
oOLIeHMs, MOCTPOCHHBI Ha HEMOCPEACTBEHHOM KOHTAKTE MPENoAaBareNsi U CTYJIEHTa, KOTOPBIH
MO3BOJISIET MIPUBJIEKATh K JBYXCTOPOHHEMY OOMEHY MHEHMSIMU 110 HanboJsiee BaXKHBIM BOTIPOCAM TEMBI
3aHATHUSA, MEHATH TEMIT U3JIOKEHHS C YU€TOM OCOOCHHOCTHU ayIUTOPHH.

B nHavasie nexuuu 1 1o Xomy €e MpernojiaBareib 3a4aeT CAYIIATeIsIM BOMPOCH] HE JUIsl KOHTPOJIS
YCBOCHHMSI 3HAHWIA, a ISl BBIACHEHUS YPOBHSI OCBEIOMIJICHHOCTH IO paccMaTpuBaeMoil mpoolieme.
Bompocel Moryt OBITH 3JE€MEHTAPHBIMH: IS TOTO, YTOOBI COCPEIOTOYUTh BHUMAaHUE, Kak Ha
OTIENbHBIX HI0OAHCAX TEeMbl, TaKk W Ha mpobmemax. [IpomymbiBas OTBET, CTYAEHTHI MOIY4YalOT
BO3MOXKHOCTh CaMOCTOSITETILHO TPUUTH K BBIBOJAM W 00OOIIEHUSM, KOTOPBIE XOYET COOOIIUTH
MpenojaBaTelib B KaueCTBE HOBBIX 3HaHWH. [Ipw 3TOM HEOOXOAMMO CIEAWTH, YTOOBI BOIPOCHI HE
OCTaBaJIUCh 0€3 OTBETA, MHAYE JICKIUA Oy/IeT HOCUTh PUTOPUUECKUM XapaKTep.

OOparHast cBsI3b YCTaHABIMBACTCS TOCPEACTBOM OTBETOB CTYJCHTOB Ha BOIPOCHI MPEMOAaBATEIS
M0 XONy JIeKIuU. YTOOBI ONMpeneNuTh OCBEAOMJICHHOCTh CTYIEHTOB IO HW3JIaraeMoil mpooiieme, B
Hayase Kakoro-nmuoo pasjesa JeKIUU 3aJal0TCsl HEOOXOAUMBIE BOIIPOCHI.

Ecnu  cTymeHTBHl TIpaBUIIBHO OTBEUAlOT Ha BBOAHBIA BOINPOC, TMPENOJaBaTellb MOXKET
OTPAaHUYUTHCS KPATKUM TE3MCOM HJIA BBIBOJIOM U MEPEUTH K cleayroueMy Bomnpocy. Eciu e oTBeTbl
HE Y/JIOBJIETBOPSIIOT YPOBHIO JKEJIA€MbIX 3HAHUH, MPETOJAaBaTesb caM U3JlaraeT MOAPOOHBIM OTBET, U B
KOHIIe 00BSICHEHHSI CHOBA 33/1a€T BOMPOC, OMPEIEIsisi CTeNeHb YCBOSHUSI yUeOHOro Marepuana.

Pexomenpannu oOy4aromuMcs npu padoTe ¢ JIEKIIMOHHBIM MaTeEPHUAIOM

1. Marepuan KaXIOH 3aKOHCIIEKTUPOBAHHOM JICKIHMM JOJDKEH IIPOYUTHIBATBCA U
popalaThIBaThCs C BBISIBICHUEM 3aTPY/IIHEHHBIX B TOHUMaHUHU BOIIPOCOB U HESICHOCTEH.

2. Heo6xonmumo mombITathCst  JTOOUTHCS SICHOCTH TOHHMMAaHMS C HCIOJIb30BaHHEM
popabOTKU PEKOMEHJOBAHHBIX JIUTEPATYPHBIX HCTOYHHUKOB.

3. Ecnmn u B sToM ciyyae He ymaércs JOOUTBHCS pe3ynbTara, TO CIEAyeT MOJy4YHUTh
KOHCYJIBTALIMIO MPENOAABATENS IO 3TOMY BOIIPOCY.

4. Crnenyer mocMOTpeTh, Kak 3TOT BOIIPOC (hopMynupyeTcs B BOIIPOCAX JJISl MOJTOTOBKH K

9K3aMEHY U OBITh TOTOBBIM MPEACTABUTH [0 HEMY HH(POPMALIMIO MPU MPOBEIEHUHN IK3aMEHa.
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METOJIUYECKUE PEKOMEHJIALIMHU 11O TPOBEJAEHUIO IPAKTHYECKHUX
3AHSITUI

IIpakTnuyeckoe 3aHATHe — QopMa opraHuzanuu oOy4eHHUs, KOTOpas HalpaBieHa Ha
q)OpMI/IpOBaHI/Ie MMPAKTHYCCKUX YMGHI/If/'I W HABBIKOB U SBJACTCA CBA3YIOIIMM 3BCHOM MCKAY
CaMOCTOSITEJIbHBIM TEOPETHYECKUM OCBOCHHUEM CTYIEHTaMU Y4eOHOW IUCIMIUIMHBI U IPUMEHEHUEM
€€ I0JIOKEHUH Ha MPAKTHUKE.

[TpakTuyeckue 3aHATHUSA 110 AUCLUIIIMHE IPOBOAATCA B LEINIAX BBIPAOOTKU MPAKTHUECKUX YMEHUMN
U IpUOOpETEHHsI HABBIKOB B PEIICHUM YIPABICHYECKHX 3aJ]1a4, BBHIIOJIHEHUH 33/1aHUi, pa3padoTke u
0(OpMIIEHNHU TOKYMEHTOB, IIPAKTHUECKOI'O OBJIAJCHUS KOMIIbIOTEPHBIMH TEXHOIOIUAMU. [TTaBHBIM HX
CoZiep)KaHUEM SBIISIETCA MPaKTUYecKas padoTa KaKJI0To CTYACHTA.

[ToAroToBKa CTYAEHTOB K MPAKTHYECKOMY 3aHATHIO — OJUH U3 BHJIOB CAMOCTOATEIBHOM PabOThI
B paMKax JaHHOH AMCUUIUIMHBL [loAroroBka MpPOM3BOAMTCS IO BOMPOCaM, pa3pabOTaHHBIM IS
Ka)XXJIOM TeMbl MpaKTUUECKUX 3aHATHH. /laHHas uHdopmanus 1oBoAMUTCSA O CTyneHTOB 3apaHee. [lo
KETAaHUIO OOYYaIONIMXCS, OHH MOTYT HE TOJBKO COCTaBHTH KOHCIIEKT IO MarepHajaM IOATOTOBKH K
IIPAKTUYECKOMY 3aHATHIO, HO W IOArOTOBUTH JOKJAJ II0 COOTBETCTBYIOIIEH TeMe, KOTopas
(dopMmyaupyeTcsi caMiM O0y4aroLIMMCs U comlacyeTcs ¢ npenojaasareneM. JJokian ULIIOCTPUPYETCs C
nomompro npesentauuu Microsoft PowerPoint. PekoMeHIaluiy M0 BBINOJIHEHUIO CaMOCTOSTEIbHON
pa6OTI)I npeaACTaBJICHBI B COOTBETCTBYIOIIUX MCTOAUYCCKUX YKAa3aHUAX.

PaboTa cTyIeHTOB BO BpeMsl NMPaKTHUECKOI'O 3aHATHS OCYILIECTBISETCS Ha OCHOBE 3aJlaHUH,
KOTOPBIC BBIAAIOTCA O6yT~IaIOHII/IMC$[ B HadaJIC 3aHATHA. HpeI[BapI/ITCJII)HO npenoaaBarejyib NpPpOBOAUT
YCTHBIH OIIPOC 10 MaTepHaiaM MOATOTOBKU K TPAKTUYECKOMY 3aHATHIO.

HpaKTI/IquKI/IC 3aHATUA COCTABJIAKOT 3HAYUTCIIBHYIO YaCTh BCCTO oOobeMa AyAUTOPHBIX 3aHIATHN U
UMEIOT BAa)KHEHIIEEe 3HAYEHUE U1 YCBOEHHUS IPOrPaMMHOI0 Marepuana. BelmonHsemble 3anaHus

MOTYT OBITh:

1. WITIOCTpAled TEeOpeTUYEeCKOro Marepuaja M HOCUTh BOCHPOM3BOSIIUI Xapakrep;
OHM BBISIBJISIIOT KQUECTBO MIOHUMAHUS CTYACHTAMU TEOPUU;

2. oOpa3laMu 3aad M IOPUMEPOB, Pa300paHHBIX B AYTUTOPHUHU; JJISI CAMOCTOSATEIBHOTO
BBITNIOJTHEHUsI TpeOyeTcsl, YTOObI CTYACHT OBJIA/IeN TOKa3aHHBIMH METOJJaMH PEIICHHUS;

3. BUJOM 3a/1aHUl, cOMepXalllUM 3JIEMEHTbl TBOPUYECTBA; OJHU M3 HHUX TpeOyloT OT

CTyleHTa 00OOIIECHUH, I WX BBIMOJIHEHUS HEOOXOIUMO MPHUBIIEKATh paHEe MPUOOPETEHHBIN OIIBIT,
YCTaHABIMBaTh BHYTPUIIPEAMETHbIE U MEXKIIPEIMETHBIC CBS3M; pEIIEHUE JpYyrux Tpedyer
JIOTIOTHUTEBHBIX 3HAHUW, KOTOPBIE CTYIAEHT JOJDKEH MPUOOPECTH CaMOCTOSTENbHO, TPEThH
MPEANOIaraloT HAIMYME y CTYAEHTa HEKOTOPBIX UCCIIEIOBATENIbCKUX YMEHHUI;

4, MOXKET TPUMEHSITHCS BbIJa4a WHIWBUAYAIbHBIX WM ONEPEKAIIMX 3aJaHUN Ha
pa3IMYHBI CpPOK, OIpeAeNsieMbli NpernogaBarelieM, C MOCIEAYIOIIMM MPEACTAaBICHUEM UX IS
IIPOBEPKH B YKa3aHHBIN CPOK.

[To naHHOM TUCUHUIIMHE TPEAYCMOTPEHO MPOBEICHHE 4 MPAKTUUECKUX 3aHATUS IITUTEIbHOCTHIO
4 akaJeMUYEeCKHX Yaca Kaxaoe. Tembl MpakTUYeCKHX 3aHsATHUN mpuBeneHsl B Paznene 4.2 PaGoueit
MpOrpaMMBl.

B nauane 3aHATHS paccMaTpuBarOTCS OCHOBHBIE TEOPETHUYECKHE MOJIOKEHHS, MOJIOKCHHBIC B
OCHOBY 3aHsTusl. OOparaercs BHUMaHHE Ha OCHOBHBIE TIOHATHUSA, pacueTHbIE (DOPMYIBI, aJTOPUTMBI,
MPAKTUYECKYI0 3HAYMMOCTh pacCMaTpHBAeMbIX BOMPOCOB. Jlamee cTydgeHTaM mpejiararoTcs
ompesieNieHHbIe YyCTOBHs (3a]auu), Uil KOTOPBIX TpeOyeTcss BBIMOJHUTH pPAacyeT OMpeAeNeHHBIX
mapamMeTpoOB WJIM CBOWCTB CHUCTEMBI WM BBIPaOOTaTh OMpENETICHHBIE TEXHOJOTHYECKHE PEIICHUSI.
3ananust MOTYT OBITh TPYMNIOBBIE U UHANBUAYAIbHBIE. B 3aBHCUMOCTH OT CIIOXHOCTH TPEIaraeMbIX
3alaHuM, TeNeld 3aHATHS, OOIIEH MOATOTOBKUA OOYYArOIIMXCS TMPEIo/aBaTelh MOXKET IOJ/ICKa3aTh
o0yJarommMcsi aaroOpuT™M peIIeHHs, WM TepBoe JACWCTBHe, WIM YyKa3aThb oOIlee HampaBIeHUE
paccyxneHuid. IlomydeHHble pe3ynbTaThl OOCYXIAIOTCA C TO3WIMKA WX aJeKBaTHOCTH WJIH
3¢ GEKTUBHOCTH B PACCMOTPEHHOW CUTYAIIHH.
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METOAUYECKHUE PEKOMEHJIALIMUA 110 ITPOBEJAEHUIO JIABOPATOPHBIX
PABOT

JlaGoparopHasi paboTa Kak BUJ Y4€OHOIO 3aHSATHS MPOBOIUTCS B CIELUAIBHO 00OPYIOBaHHBIX
yueOHbIX Jabopatopusx. HeoOXoAMMBIMH CTPYKTYPHBIMH JJIEMEHTaMU J1a0OpaTopHO paboTHI,
IIOMHUMO CaMOCTOSTEJIbHOM [JeATEIbHOCTH OOYYAIOUIMXCsl, SBJSIOTCS HHCTPYKTaX, IMPOBOIUMBIN
IIPETO/IaBaTelieM, a TAK)KE OpraHU3alis 0OCYK/IEHUSI UTOTOB BBIIIOJIHEHUS JAOOPaTOpHOM pabOTHI.

Beinonnenuto 1abopaTtopHbIX pabOT MpeAlecTByeT AOMAIIHSS MOATOTOBKA C MCIIOJIb30BAHUEM
COOTBETCTBYIOIICH JUTEepaTyphl (YUeOHUKHU, JCKIUU, METOIUYCCKUE MOCOOUS M yKa3aHUs U Jp.) U
IpOBepKa 3HAHUH OOydarolMXCs KaK KPUTEpUH HMX TEOPETUYECKOM TI'OTOBHOCTHU K BBIIOJIHEHUIO
3aJaHHMsL.

JlaGoparopHble pabOThl M MPAKTUUECKHE 3aHATHS MOTYT HOCHTh O3HAaKOMMTENbHBIMH,
PENpPOAYKTUBHBIN WIH IPOLYKTUBHBIN XapaKTep.

PaboTbl, HOCSIME O03HAKOMMTENbHBIM XapakTep, OTIMYAIOTCA TEM, YTO NPU HMX INPOBEACHUU
IPOMCXOJUT Y3HABaHHWE paHEEe W3YYEHHbIX OOBEKTOB, CBOWCTB, IIPOCTOE BOCIPOU3BEIECHUE
uHpopmaruu.

Pabotbl, HOcCsIIME PENpONYKTHBHBIA XapakTep, OTIMYAIOTCA TEM, YTO IMpPH UX MPOBEAECHUU
IPOMCXOIUT BBINOJHEHHE JAEATENbHOCTH 10 00paslly, HHCTPYKUUH WM IOA PYKOBOACTBOM
npenogasaresisi. OOyJaronuecs moyb3yrTcs MOAPOOHBIMA HHCTPYKIUSAMH, B KOTOPBIX YKa3aHbI IeTh
paboThl, MOSICHEHUS (TEOPHsl, OCHOBHBIE XapaKTEPUCTUKNU), 00OPYOBaHUE, allaparypa, MaTepuasl U
UX XapaKTePUCTUKH, TOPSIOK BBIIOJHEHUs pPa0OThI, TaOMUIBI, BBIBOIBI (0€3 (opMynmupoBKH),
KOHTPOJIbHBIE BOIIPOCHI, ydeOHas U crelyaibHas JuTeparypa.

B paborax, HOcALMX NMPOAYKTUBHBIA XapakTep, 0Oydaroluecs HE IMOJIb3YIOTCS MOAPOOHBIMU
UHCTPYKLUSAMH, MM HE [JaH TOpPSJIOK BBINOJHEHUS HEOOXOAMMBIX JAEWCTBUI u Tpedyercs
CaMOCTOSITENIbHBII 1000p 000pyI0BaHMs, BBIOOpP CIIOCOOOB BBIINOJIHEHUS paOOThl B MHCTPYKTUBHOM U
crpaBo4YHOM JuTeparype u Jp. OOydvaromumecss NPOBOAAT IUIAHUPOBAHME M CaMOCTOSATEIIBHOE
BBIMIOJIHEHUE JIEATEIbHOCTH, pElIeHHEe MpoOJIEeMHBbIX 3ajad, ONMpasiCh Ha HMEIIIUEcs Yy HHX
TEOPETUYECKUE 3HAHUS.

dopmamMH  OpraHM3alMM AESITENbHOCTH OOydJaromMxcsi Ha J1abopaTopHBIX paboTax u
IIPAKTUYECKUX 3aHATUSAX SIBJIIOTCS TPYNIOBas U UHANBUAYAJIbHAS.

[Tpu rpynnoBoil popme opraHu3anuu 3aHATHH OHA U Ta ke paboTa (3aJaHuE) BBIIOIHIETCS
NOATPYIIIaMU 110 2-5 Ye0BeK.

[Ipu wuHaUBUAYanbHON (opMe OpraHu3alMK 3aHATHH KaXIbld OOyJaroUIMiCsl BBIMOJIHSET
WH/IMBUyaJIbHYIO paboTy (3a7aHue).

Bce ¢opmbl opraHuzanuu  A€SITEIPHOCTH OOydaroluxcs Ha J1a0opaTopHbIX padoTax u
NPAaKTUYECKUX 3aHATHSAX JOJDKHBI OBITh OOECIEYEeHbl MaTepUallbHO-TEXHUYECKHM OCHAIllEHHEM,
METOAMYECKUM U UH(OPMAIIMOHHBIM COIIPOBOKICHUEM.

KoHTposnib M oOIleHKa pe3yabTaToB BBINOJHEHHUS O0Oy4aromuMHcs J1a00paTopHBIX  palboT
HalpaBjIeHbl Ha TPOBEPKY OCBOEHHS YMEHUH, NPAKTUYECKOTO OMbITa, pa3BUTHUA OOLUX U
¢dopmupoBaHue NPOPECCHOHATBHBIX KOMIIETEHIIMN, ONpeneNEéHHbIX pabouell mporpaMmoil yueOHOM
JTUCIUIIAHBI

JUiss KOHTPOJIE M OLICHKU PE3YJIbTAaTOB BBIMOJHEHHs OOy4aromUMHUCS J1a00opaTopHBIX paboT H
Takue GOPMBI M METO/IBI KOHTPOJISI, KaK HAOMIOCHHE 3a pa00OTON MarnuCTpaHTOB, aHAIN3 PE3YIHTaTOB
HaOJII0ZIeHNs1, OLIEHKa OTYETOB, OIICHKA BBIITOJHEHNS MHANBUIYaJIbHBIX 3a/1aHUi, Ompoc.

OueHkH 3a BBIIOJHEHHUE JIA0OPATOPHBIX pabOT M MPAKTUYECKUX 3aHATUH MPOBOIUTCS B (hopme
3a4eTa U yYUTBIBATHCS KaK [TOKA3aTeNId TEKYLIEN yCIIEBAEMOCTH MarCTPaHTa.
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