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1.11ean 1 32724 THCHHILTHHBI

OcHoBHas nenp npenojaBanus aucuuiuiuabl «lloBepxHocTtHbie sBienus B HJC» -
(dbopMuUpOBaHHE CHUCTEMbl 3HAHHMH IO KypCy, Kak HE00X0UMOI0 KOMITIOHEHTa
Oyaymeli TpodecCHOHATbHOM  JESTEIbHOCTH;  HABBIKOB,  CAMOCTOSTENLHOW  paboThl,
HEOOXOJMMBIX JUIS WCIOJB30BAHUS XHMHYECKUX 3HAHUH B JajbHEWIIeH MpodecCHOHATBHOM
NEATENBHOCTH.

3ajauM JUCUMIUIMHBL JaTh  CTyJEHTaM  IpejAcTaBieHuss 00 OCHOBaX TEOpUU
ITIOBEPXHOCTHBIX SIBICHUW JIUCIIEPCHBIX CUCTEM, TEPMOAVMHAMUYECKUE OCHOBBI ITOBEPXHOCTHBIX
SIBJICHUH, OCHOBHBIE€ 3aKOHOMEPHOCTM aJCOpPOLUH, OCHOBHBIE YCJIOBUSI MOJY4YEHUS W
NPUMEHEHHUs] HeQTAHBIX  JUCHEPCHBIX cucteM. [IpuBUTH HaBBIKM B  IPOBEICHHUU
JKCIIEPUMEHTAIIBHBIX MCCIIEJOBAHUN IOBEPXHOCTHBIX SIBJICHUI JUCIIEPCHBIX CUCTEM.

2.MecTO AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

JucnuniauHa OTHOCUTCA K oOs3aTenpHOM yacTu brnoka 1. Hucrummwasl. st
M3ydeHuss Kypca TpeOyeTrcs 3HaHWE JUCHUIUIMH: O0Omas ¥ HeopraHWvecKas XuMUs,
OpraHWYecKas XUMHS, aHATUTUYECKas XUMUs, PU3NUYECKas XUMHUS, KOJUTOWJHAS XUMUS, XUMUS
HeTH, XUMHUYECKas TEXHOJIOTHUS TIepepaboTKU HeDTH.

B cBo0 ouepenp, JaHHBIN Kypc, HOMUMO CaMOCTOSITEILHOTO 3HAYEHUS, SIBJIACTCS
MPEIIECTBYIOMIEN TUCIUIUTMHOMN ISl KYpCOB: TEOPETHUYECKNE OCHOBBI XUMUYECKOW TEXHOJIOTUU
MPUPOJHBIX 3HEPrOHOCHUTENEH U  YIVIEPOAHBIX MATEPUAIOB, XHMHUYECKass TEXHOJOTHS
OpPraHWYECKHUX BELIECTB.

3. Hepeqeﬂb IJIAHUPYEMBIX PpPeE3yJbTaToB Oﬁy‘leﬂl/lfl nmo AUMCIMIIIMHE, COOTHECCHHBbIX C
HHAUKATOPpaAMHU JOCTHKCHUSA KOMIIeTeH Uil

Tabmuma 1
Kon HNuaaukarop [Inanupyemsbie PEe3ynbTaThI
o ®I'OC Bl JOCTHIKCHUSA o0ydenwus o aucruiumae (3YB)
[TpodeccnonanpHbIC
IIK-1.  Cnocoben [K-1.1 3HATh:
paspabaTbiBaTh ObGecnieunBaeT - TCOPETUYECKHE OCHOBBI M
HOBBIC U | BBIpa0OTKY KOMIIOHEHTOB | MPUHIMIBI ~ XUMHYECKUX U (PU3UKO-
COBEPILICHCTBOBATh | U MPUTOTOBJICHUE | XUMHUYECKUX METOJIOB aHAJIN3a;
JeUCTBYIOLTNE TOBapHOM MPOAYKIUH. - METO/IbI
METO/IbI ITK-1.2. TEPMOJMHAMUYECKOTO OTMMCAHUS XUMHUYCCKUX
MPOBEICHUS Opranuzyer MNpoBeJAEHUE | U (hazoBBIX paBHOBECHIA B
aHAJIM30B, 7a00paTOPHBIX AHAJIM30B | MHOTOKOMITOHEHTHBIX CUCTEMAX;
HCTIBITAaHU I u|B COOTBETCTBUU c - OCHOBHBIE CBOMCTBA
HCCIIEIOBaHU M. CYILLECTBYIOIUMH JUCTIEPCHBIX CUCTEM;
CTaHJapTaMH. yMeTh:
IK-1.3. - IIPOBOJMTD pacueTsl
Opranu3yer UCHBITaHUS | OCHOBHBIX  XapaKTEPUCTUK  JAMCIEPCHBIX
He)TH U TPOAYKTOB €€ | CUCTEM C HCIOJIb30BAHUEM OCHOBHBIX
nepepadboTKu COOTHOIIECHUH TEPMOJIMHAMHUKHU
[1K-1.4. MOBEPXHOCTHBIX SIBJICHUH.
Pa3pabatrsiBaer BJIA/IeTh:
MPEeAJIOKEHUS o - METOIaMH1 U3MEpPEHUS
00€CMeYeHNI0  KayecTBa | IOBEPXHOCTHOTO HATSDKEHHUS, KPaeBOTo yria,




BBIITYCKAaE€MBbIX
KOMIIOHEHTOB
POAYKLIUH

BEJINYUHBI ajcopomu u yIEIbHON
IIOBEPXHOCTH, BSI3KOCTH, KPUTUYECKON
KOHIICHTPALIUH MHUIIEIUI000pa30BaHus,

AJIEKTPOKMHETHUYECKOIO IOTEHIINAA;

- MeToJaMu  IPOBEJEHUs
JHCIIEPCUOHHOTO aHaMs3a, METOJaMH
OTpeaesICHUs CBOIICTB HEPTIHBIX
JUCHEPCHBIX  CHUCTEM M OLEHKH  HX
arperaTuBHON yCTOWUYMBOCTH.

4. O0beM AU CUMILVIMHBI U BUABI YUeOHO# padoThl

Tabmnuna 2
Bcero wacos Cemectpst
Buz yaeGHOM paboThI 010{0) 0300

0o0 030 6 6
KonTakTHasi pa6oTa (Bcero) 48 32 48 32
B Tom uucne:
Jlexmun 32 16 34 16
[Tpaktuueckue 3ansatus (113)
Cemunaps! (C)
JlabopaTtopusie paboTs (JIP) 16 16 34 16
CamocrosiTesibHasi padoTa (Bcero) 60 76 60 76
B Tom uucne:
Pedepar 6 6 6 6
[IpopaboTka Tem 24 36 24 36
JUIS. CAMOCTOSITEIIBHOTO U3yUYCHUS
[ToaroroBka k J1abopatopHbIM paboTam 12 16 12 16
[ToaroToBKa K MPAaKTUYCCKUM 3aHATHAM
[ToaroroBka k 3auety 18 18 18 18
[ToaroToBka K 3K3aMeHy
By otueTHOCTH 3a4er 3a4er 3a4yer 3auer

Bcero 108 108
OO61as TpyI0eMKOCTh B YACAX 108 108
JUCIIMILIAHBI Beero
3 3
B 3a4. €]I. 3 3




5. Copep:xanue qUCHUNITHHBI

5.1. Pa3nennl AMCOUILIHHBI H BHABI 3aHATHIA

Tabnuna 3

Jlek.
HaumenoBanue pazaena

JIab.
3aH.

Bcero uacos

JIMCITUTIIMHBI

O®0 | O30

(010]0)

0300

(010]0)

0300

Knaccupukamuss ~ HeTSIHBIX
JIUCIIEPCHBIX CUCTEM. 4 2

Crpoenue u CBOMCTBa
JUCIIEPCUOHHOU Cpebl 4 2

CrocoOs1 OIIMCaHUs
MEXaHUYECKUX CBOMCTB.
OCHOBBI PEOJIOTHH.

Hedrsaubie JICIIEPCHBIE
CTPYKTYPBIL. Merto bt
MOJTy4EHUs He(TAHBIX 4 2
JUCTIEPCHBIX CTPYKTYP.

Buer JIOKaJILHBIX
oOpazoBaHuii B  HEPTIHBIX
cuctemax. CTpoeHHUE CIIOKHBIX 4 2
CTPYKTYPHBIX €IUHUILL.

Bunpr MEKMOJIEKYIISIPHBIX
B3aUMOJICHCTBUH. Brnusanane
MEKMOJIEKYJIIPHBIX
B3aMMOJEHCTBUII Ha CBOMCTBA 4 2
MOJIEKYJIIPHBIX PAcTBOPOB U
HJIC.

TepmoHAMHUYECKHE OCHOBBI
(hazo00pazoBaHUsI.
[ToBepXHOPCTHOE HATSDKEHHE.

@akTopbl, BIMAKIIME  Ha
YCTOMYHUBOCTD JIUCIIEPCHBIX 4 2
CHCTEM.

CaoiicTBa HePTIHBIX
JMCIIEPCHBIX ~ CTPYKTYp U
METO/IbI UX ONIPEAETICHUS.

Bcero 32 16

32

16

68

32




5.2.

JleknnoHHBIE 3aHATHSA

Tabnuna 4

Ne
n/m

HaumenoBanue pazaena
JUCHUTUIMHBI

Coneprxanue pasjena

Knaccupukamuss ~ HeTAHBIX
JIMCTIEPCHBIX CUCTEM.

Konnongnas XxuMus - Hayka O IOBEPXHOCTHBIX SIBJICHUAX U
JIucnepcHbIX cucteMax. OCHOBHBIE CBOMCTBA JAUCIIEPCHBIX CHCTEM
Knaccudukanys AMCIEpCHBIX CUCTEM .

Crpoenue u CBOMCTBA
JUCIIEPCUOHHOU Cpeibl

TepMomuHaMUUeCKuEe PYHKIIUU TOBEPXHOCTHOTO CIIOS.
[ToBepXHOCTHOE HATSKEHHE, CBOOOIHAS YCIbHAs
MOBEPXHOCTHASI SHEPTHS .

TepmomuHamuyeckas Teopust aaresun [ md0ca. Anre3us sKUIKOCT
A CMaurBaHHUE.

CrocoOs1 OIIMCaHUs
MEXaHUYECKUX CBOMCTB.
OCHOBBI PEOJIOTHH.

Teopuu ancopOiuu. MOHOMOIEKY/IsIpHAS. TEOPHsI aJICOPOLIUU
Jleurmiopa. [Momumonexynsipuast aacoporus. Teopust BOT,
[Monsuu. Ypasuenus ajacopOiuu [enpu, Opeitnivxa, JIeHrMiopy

Hedrsnbie JUCIIEPCHBIE
CTPYKTYPBIL. Merto bt
MOJTy4YEeHUS He(TAHBIX
JMCTIEPCHBIX CTPYKTYP.

IToBepXHOCTHO-aKTHBHBIE BeleCcTBA. [I0BEpXHOCTHASI AKTUBHOCTY
U (GaKTopsl, BIUSIONINE Ha Hee. Y paBHeHue [lInmkoBckoro.
Mertoznp! onpezeneHus MOBEPXHOCTHOI'O HATSKEHUS..

Buer JIOKAJILHBIX
oOpa3oBaHuil B  HEPTIHBIX
CHUCTEMaX. Crpoenune
CIIOHBIX CTPYKTYPHBIX
€IMHULL.

AncopOrius Ha TBEpABbIX afcopOeHTax. AJIcopOIius ra3os,
asicopOIms JKUAKOCTH, afacopOis noHoB. CriocoOs! mogdopa
asIcOpOCHTOB.

Bunpr MEKMOJIEKYJISIPHBIX
B3aUMOJICHCTBUH. Bnusaue
MEKMOJIEKYJIIPHBIX
B3aMMOJEHCTBUII Ha CBOMCTBA
MOJIEKYJIIPHBIX PAacTBOPOB H
HJIC.

Bo3HUKHOBEHHE 3TIEKTPUYECKOr0 3apsija Ha MOBEPXHOCTH
pazzena ¢as3. [ToreHnuazonpenensonye U NPOTHBONOHBI.
Crpoenne [I9C. DIeKTpOKHHETUYCCKAN TTOTSHITHAIT.
DnekTpodopes, dIAEKTPOOCMOC, TTOTSHITHA TPOTCKAHMS,
MoTeHIH A cenuMenTanun. CKOpocTh dekTpodopesa u
anektpoocmoca. Ctpoenne MuneInibl. DaKkTOpPbI, BIUSIONIHE HA
TEPMOJITHAMUYECKHIA U DIICKTPOKWHETHICCKAN TTOTCHITHAIBL.

TepmoauHaMHUYECKHE OCHOBBI
(hazo00pazoBaHUsI.
[ToBepXHOPCTHOE HATSKEHUE.

CennMeHTAllMOHHAS ~ YCTOHYMBOCTh  JHCIEPCHBIX  CHCTEM.
CennMeHTaIlMOHHOE PAaBHOBECHE.

(DaKTOpLI , BJIMAOMINEC Ha
YCTOP'I‘II/IBOCTB JAUCIICPCHBIX
CHCTCM.

TepMonuHamMHuuecKre U KUHETHYECKHE (haKTOPbI arperaTUBHOM
ycroitanBoctr. Teopus ycroitanBocTr ruApo(HOOHBIX 305ei
JJIDO. Teopust KUHETUKHU KoAarysiii CMOJIyXOBCKOTO .

5.3. JIaGopaTopHbIil IPAKTUKYM

Tabmuma 5

Haumenosanue
pazjena AUCHUUTUTHHEL

HaumenoBanue nabopatopHbIx padoT

CrnocoObl ornucaHus

MEXaHUYECKUX JlaGopatopHast pabota Nel. «Peosyoruueckue CBOHCTBAa IUCIIEPCHBIX

CBOMCTB. OCHOBEBI | CHCTEMY»
peoJioruu.




TepMoauHaMU4YECKH

JUCTIEPCHBIX CUCTEM

€ OCHOBBI
Jlaboparopnas  pabora Ne2. «OmnpenerneHue  MOBEPXHOCTHOTO
(hazoobpazoBaHusl.
HaTsXKCHUA B He(bT;IHBIX AUCTICPCHBIX CUCTECMAX).
IToBepxHOpCTHOE
HaTSKCHHE.
@DakTopsl,
BIIMAOIIINUEC HA o
. Jlaboparopnast pa6ota Ne3. «YcCTOWYMBOCTH HEPTIHBIX TUCHEPCHBIX
YCTOMYUBOCTD
CHCTEM.
JMCTICPCHBIX
CHCTEM.
VY CToYrBOCTD Jlabopatopnas padota Ned. «Omnpenenenre TeMmiepaTypbl pa3MsryeHus

OUTYMOBY.

Buner
MEXKMOJIEKYJISIPHBIX
B3anMMOJICHCTBHUH.
Bmmsguane
MEXMOJIEKYJISIPHBIX
B3anMMOJICHCTBUHA Ha
CBOMCTBA
MOJIEKYJISIPHBIX
pactBopoB 1 HJIC.

JlabGopatopnast pabora NoS. «OnpeneneHue TeMnepaTypbl 3aCThIBAHUS
He(TAHBIX AUCTIEPCHBIX CUCTEM.

5.4. IlpakTHYecKHe 3aHATHSA (HE TIPESTyCMOTPEHBI).

6. CamocrositesibHas padora cryaeHToB (CPC) no nucunnimue
6.1. TemblI 17151 CAMOCTOATEIHHOT0 U3YYEHU ST

Tabmnuua 6

/1

Temsbl IJIs1 CaMOCTOATCIIbBHOI'O U3YUCHHA

OCOOCHHOCTH KOJUIOMJHOTO COCTOSIHUS HE(PTH U HEe(TAHBIX TNPOIYKTOB. PaboThl
1 I'ypuua nKycakora B o6mactu HJIC.

YeroitunBocts HJIC 1 MeTo1bI €€ rcciieioBaHust st AUCTHIUTSITHBIX He(pTempoayKTOB

2
YeroitumBocts HIIC 1 MeTozibl ee uccnenoBanus 1y He(TSHBIX M Ta30HE(TSIHBIX SMYIIBCHIA,
3 IeH
4 VYcroitunBocts HIIC 1 MeToap! ee uccnenoBanus st TBepabix HIC.
5 YcroitunBocts HJIC 1 MeTo1b1 €€ nceneioBanus st HeyTH U OCTaTOUHBIX HETEPOYKTOB.
6 OcHoBbI puzrKo-xummudeckoit Mexanuku HZIC.
7 Peonornueckue monermm nosenenust H/IC. CtpykTypHO-MexaHM4ecKast IPOYHOCTb.

N3meHeHne yCTOMYMBOCTH M CTPYKTYPHO-MEXaHHUYECKOW ITPOYHOCTH TOJ BIUSHUEM
8 BHEITHUXBO3€HCTBUH.




Onexrpodmsnyeckue corictea H/IC.

10 Juarpamme! ¢azoBbix npeparieHnii B HIC.

11 Cxema niepexo/1a OIHO(a3HON CUCTEMBI B IBYX(ha3HOE COCTOSHHE.

Xumnueckue npespamienns B HJIC. BrmusiHue Qu3ndecKux MporeccoB Ha XUMHYECKHE
12 | mpeBpamenusiu Ha cBoiictBa HJIC.

6.2. TemsI pedepaToB

1 Ancopbuust 1 ee IBUXKYIIUE CUIbl. MOJIEKyIIpHO-KUHETUYECKUE SIBJICHMUSL.

2 CoBpeMeHHbIE PECTABICHUS O COPOIIMOHHBIX ITpoleccax.

3 OMyIbcHs B COBPEMEHHOM MUpE.

4. MeToas! OUHCTKY U MOJyYEHUs KOJUIOMIHBIX PacTBOPOB.

5 CycnieH3un, uX CBOKWCTBA M IPUMEHEHHE.

6 [ToBepXHOCTHOE HATSKEHUE U a[ICOPOLIMSI Ha IOBEPXHOCTH JKUIKOCTH.

7 [loHATHE O TOMIMBHO-AUCHEPCHBIX CHCTEMAaxX M 3JIEMEHTaX CTPYKTYpbl AMCHEPCHON

8. 3HaYeHNEe KOJUIOUIHBIX CUCTEM M KOJUIOMIHBIX MPOILIECCOB B MPUPOJE.
MonexynsapHas ancopOiusi, €e BUIbl 1 0COOCHHOCTH

6.3. YueOHO-MeTOoquYecKOe o0ecneyeHne caMoCTOsITe/IbHOI padoThl CTYy/IEeHTOB

1. Tlomexaera H.M. ®dm3ukoxumus HeDTIHBIX AUCIEPCHBIX cucTeM. HedTsHbie mucnepcHbIe
CUCTEMbl : KOHCHEKT JIeKUMW NJs CTyJeHTOB OakajiaBpuaTa IO HaIPaBJICHUIO MOJITOTOBKU
18.03.01 «XumMuueckass TEXHOJOTHUS», HAIPABICHHOCTh «XMMHUYECKAs TEXHOJOTHS MPHUPOIHBIX
SHEPTOHOCUTENIEH M YTJIEPOJHBIX MaTepuaioBy», Bcex (opm obOyuenus / Ilomexxaesa H.M.. —
Kpacnosipck : CuOupckuii rocymapCTBEHHBIM YHHBEPCUTET HAYKH M TEXHOJIOTHH WMEHH
akamemuka M. @. PemerneBa, 2020. — 56 C. — TeKCT : DJIEKTPOHHBIH // DIEKTPOHHO-
oubnunoreynas cuctema [IPRBOOKS

2. Mamxait B.H. Hedtsaupie aucnepcHble cucTeMbl : ydeOHoe mocobue / Mamxkaii B.H.,
UYekannepa JI.B.. — Tomck : ToMckuii mojautexHuueckuii yaupepcuter, 2016. — 148 ¢. —
ISBN 978-5-4387-0720-2. — TekcT : aneKkTpoHHBIN // DnekTpoHHO-O0nbOanoTeunas cuctema [PR
BOOKS

3. HoBukoBa E.A. [lucriepcHble cucTeMmbl : MeToauueckue ykasanus / HoBukoBa E.A.. —
Mockga : M3parensckuit lom MUCuC, 2020. — 33 €. — TeKcT : 2eKTpOHHBIH // DIEeKTPOHHO-
oubmuoreynas cucrema [PR BOOKS

4. JucnepcHble cucteMbl : ydeOHoe mocobue / E.B. Konokomoma [u ap.].. — CaparoB :
CapaToBckuil TOCy1apCTBEHHbINA TexHUYeckud yHuBepcuretr umenu FO0.A. I'arapuna, O5C ACB,
2020. — 96 c. — ISBN 978-5-7433-3359-2. — Tekct : 3IeKTPOHHBIH // DIEKTPOHHO-
o6ubmuoreynas cucrema [PR BOOKS

5. JlucnepcHble cuctembl : ydeOHoe mocoome / E.B. KomokxomoBa [ ap.].. — CapatoB :
CapatoBckuil rocyapcTBEHHBIN TexHuueckuil yausepcureT uMeHu fO0.A. INarapuna, ObC ACB,
2020. — 96 c. — DBC «IPRbooks».

6. Jlrobuenko C.H. Munemnoo6pazoBanue B pactBopax [IAB. ComroOunm3zamus : ydeOHoe
nocodue / Jlwobuenko C.H.. — PocroB-na-Hony, Taranpor : W3matenbctBo HOxHOTO
denepanbHoro ynuBepcutera, 2019. — 116 c. — ISBN 978-5-9275-3320-6. — DOBbC
«IPRbooks».

7. Jloceea M.A. KommouaHass XUMHS: TOBEPXHOCTHBIC SIBICHHS, IUCIEPCHBIE CHUCTEMBI,
HaHoMaTepuaisl : yyeOHoe mocobue / Jlocea M.A., Pacmenkuna H.A., Kyapsmos C.1O.. —



Camapa : Camapckuii rocyqapcTBeHHBIN TexHndeckuii yauepeuret, IbC ACB, 2020. — 164 c.
— DBC «IPRbooks».

7. OueHOYHBIE CPEACTBA

7.1. Bonpochl K nepBoii py0e:kHO# aTTecTaluu

OorereopeTryecKre acrieKThl HeTHBIX qucniepcHbix cuctem (HC).

CoBpeMeHHBIE MPEICTABICHUS O COSTMHEHUSIX He()TH 1 MX CKIIOHHOCTH K B3aUMO,ICHCTBHSIM.
HedTp xak mucniepcuas cucrema. HMC u BMC 1 nx 0oCHOBHBIE CBOWCTBA.

Cuibl MEKMOJIEKYIISIPHOTO B3aUMOCHUCTBUS M COOTHOIICHUE MEKTY HUMHU.

. ObpazoBanue accouuaroB. OCOOEHHOCTH KOJUIOMJHOIO COCTOSHUSI He(pTH U HEPTIHbIX
MIPOYKTOB.

6. ®azau mexdazuslii cioit. [Tyt nx obpasoBanusl.

7. ®opMupoBaHUE U CTPOCHUE CIOKHBIX CTPYKTYpHBIX eaunull (CCE).

8. Monens crpoenust CCE.

9. 3aKOHOMEPHOCTH €€ TIOBEICHHS B HE(PTSHBIX CUCTEMAX.

10.I1pencraBnenue 0 KWHETHKE W MeXaHU3Me M3MeHeHus pasmepoB u cBoiictB CCE. Kputuyeckue
pamnycblCCE Tepmoaunamuyeckue acniekTsl yeroitunBocti CCE.

11. lpyrue cnocoObl OnucaHust CTPYKTYP B HEPTSIHBIX CUCTEMAX.

12. TloBepxHOCTHBIE sIBJICHHS Ha pazzene ¢a3. [loBepXHOCTHOE HATsSHKEHUE.

13. TepMoMHAMUKA TIOBEPXHOCTHBIX SIBJICHHI.

14. Metoipl M3ydeHMs IOBEPXHOCTHBIX CBOMCTB pasymuHbix HJIC.

15. TToBepxHOCTHBIE ¥ 00bEMHBIE CBONCTBA HE(MTSIHBIX CUCTEM.

16. IlepepacripenieneHre BelecTs Mex1ypazamu.

17. Xummueckue npespanienns B HIIC.

18. BnusiHre pu3ruecKux MpoIieccoB Ha XMMUYECKHE TIpeBpalieHus 1 Ha cBorctBa HJ[C.

19. Meroar! onpenenenus muctiepcaocta HJIC.

20. CemMMeHTaIMOHHBIE METOTbI ottpeaeneHus qucnepcaoct HJIC.

21. Kongykromerpudeckuii Mmetof onpenenenus muctiepcHoctr HIC.

22. Onpenenenns auctiepcHoctd HIIC ¢ ToMOIIIbIo reftb-pOHMKAFOIIEH XpoMaTorpadum.

23. Onpenenenust qucnepcoctyd HC ¢ momMonibio 31eKTpOHHOM MUKPOCKOTIHH.

24. Onpenenenust qucnepcHoctyd HC ¢ momMonibio peHTTeHOBCKOTO pacCesTHUS.

25.Meronbl  onpenenenust aucnepcHocth HJIC, ocHOBaHHBbIE Ha M3YYEHMH HX MOJIEKYJSPHO-
KUHETUYECKUXCBOUCTB.

26. KocBennbie MeToibl onpeaeneHus aucnepecaocty HJC.

27. Ilonsitre o pazmmuHbIX BUax ycrounoctu HJIC.

28. YcroitumBocts HJIC 1 MeToIb1 €€ rccreIoBaHusl sl TUCTH/UTSTHBIX He(DTEPOIyKTOB.

29. YeroitunBocts HJIC m MeToIbI €€ nccreoBanus ist He(pTH M OCTaTOUHBIX HEITEPOIYKTOB.

30. YeroitumBocts HJIC 1 MeTO/IBI €€ rccieioBanus 1l HeTSIHBIX U Ta30HE(TSHBIX SMYITBCHIA, TIEH.
31. Yeronunocts HJIC u MeTop1 ee uccnenoBanus aist TBepabix HJC.

32. OcHoBbl pusmko-xumrdeckoit mexanuku H/IC.

33. Peonornueckue moaenu noseaeans HIC.

34. CTpyKTypHO-MEXaHNYECKask IPOYHOCTb.

35.MI3MeHeHne yCTOMYMBOCTH M CTPYKTYPHO-MEXaHUYECKOM MPOYHOCTH MO BIMSHUEM BHELIHUX
BO3JECHCTBUM.

36. Dnexrpodusnueckue coiictea HIC.

37. Arperarusnas yctoitunBocts H/IC. Pons ITAB 1 BMC B cradbummzatn HZIC.

38. lnarpamma pasoBbix npespartenuii B HIC.

39. Cxema nepexo/1a 01HO(a3HOM CHCTEMBI B ABYX(PA3HOE COCTOSHUE.

40. ®a3oBble Mepexo/1bl B HeTSHBIX cucteMax 1 poma.

41. KvirieHue - KOH/IeHCalus.

42. Kpucrannuzanuus U CTEKIOBaHUE.

akrowdE



Bonpocsl kK0 BTOPOii aTTecTanuu

1. Tunb HeTAHBIX MCIEPCHBIX CUCTEM B IPOMBIILIEHHBIX poreccax. HAC «ra3-KuaKkocTby.

2. Tunbl HeTAHBIX AMCIEPCHBIX CHCTEM B MPOMBIIUICHHBIX Hpoueccax. HAC — «kuakocTs-
KHUJIKOCTHY.

3.Turel He(DTSHBIX AUCTIEPCHBIX CUCTEM B MpOMBIIUIeHHBIX nporeccax. HJIC «rBepaoe termo-
KHUJIKOCTHY.

4. Twriel HeTSHBIX MCTIEPCHBIX CUCTEM B MpOMBIILIeHHBIX nporieccax. HIIC «raz-TBepmoe Teno» n
(OKUJTKOCTB-TBEPIIOE TETION.

5. Tunbl HEeTAHBIX IUCHEPCHBIX CHUCTEM B NPOMBIIDIEHHBIX mporeccax. HJIC «rBepmoe Temo-
TBEPJIOE TEJIOM.

6.ITpuxitamaeie aciektsl Gruko-xumun HJIC. Texromormm ¢ ooparumeivu HJIC. enapaduam3arim
(dpakiuii HepTH OXJAKICHUEM U KOMIUIEKCOOOpa3oBaHueM KapOaMuaom. Poib BHEITHUX (aKTOPOB
(mpupoa pacTBOPUTENS W TEXHOJIOTMYECKHUX TIapaMeTpOB) Ha (POPMHUPOBAHHE CTPYKTYPHI H
pa3MepoB TUCTIEPCHOH (a3bl.

7.I'mnpatooOpazoBaHne B Cpele YrI€BOJOPOIHBIX Ta3oB. BimsHue BHEmHHX (aKTOPOB
(BMaXHOCTH, YHCTOTHI Ta3a M TEXHOJOTHYECKHX TMapaMeTpoB) (OPMHUPOBaHUS pa3MEpoOB
JTUCTIEPCHOM (a3bl.

8.TexHomorrmm ¢ KoyutouaHbIMH, dYacTHyHO HeoOpatumbiMu HJIC. TlomydeHwe OCTaTOYHBIX W
OKHCJICHHBIX OMUTYMOB.

9.TexHomorrmm ¢ oOpazoBanmeM Tiyookux HeoOpatuMbix HJIC. TepMOKpEeKMHT W KOKCOBaHHWE
rmyookux HeoOparmMbix HJIC B mporiecce XMIMHYECKOTO TIPEBpAILIEHUs ChIpbs. BmsHuE BHENHMX
(hakTOpOB HAa KHHETUKY MTPEBPAIICHHIA.

10.Texnonoruu ¢ obpazoBanueM Timyooknx HeoOparuMbix HJIC. Karamuruueckuii kpekuHr. Brmsiane
BHEIIHUX (DAKTOPOB HAa KHHETHKY IIPEBPAICHHI.

11.Texnonorun ¢ oOpasoBanueM TinyOokux HeoOpatuMbix HJIC. I'maporeHM3arioHHBIE MPOIIECCHI
Brnusinue BHEHUX (paKkTOPOB HA KUHETUKY MPEBpAILleHUH.

12 KoninougHo-XMMHUYECKHE  CIOCOOBI  WHTEHCU(HKAMU  JKUAKO(A3HBIX  MPOIIECCOB.
13.PerynupoBanue (a3oBBIX MEPEXOJ0B B TeTepodasHOM mpolecce OKUCICHHUS He(TIHBIX
OCTaTKOB.

14 TlonGop aucnepcHoil (a3pl U AMCHEPCHON Cpedbl MPH MPOU3BOJACTBE IJIACTUYHBIX CMa3OK.
W3meHenne KkadecTBa IUIACTUYHBIX CMa30K B 3aBUCHUMOCTH OT KOJMYECTBA U  IPUPOABI
HAIOJIHUTENEH U 3aTyCTUTENEH.

15.IIpuroroBiaeHue TOBApHBIX HEPTETIPOYKTOB.

16.Xpanenue HeDTEPOTYKTOB.

17.ITpuroToBieHUE KUIKUX TOBAPHBIX HEPTEITPOTYKTOB.

18.Biusinrie mpuposbl M KOMYECTBA JUCTepcHON (ha3bl HA KAYEeCTBEHHBIE XapaKTEPUCTUKU TOBApHOU
MIPOIyKIIMH TPH KOMITAYHTUPOBAHHH.

19.Crnioco6sl onpeeneHus CTPYKTYPHON BA3KOCTHU TSDKEIIBIX OCTATKOB.

20.0Onpenenenue apreratuBHoit ycrounBoctu HIC (amynbeuin).

21.Meto b1 onipeienieHust WHTEHCUBHOCTHU neHooOpa3oBaHus
MeHoraiieHus: HeTenpoayKTOB.

22.BnusiHue MOJIIPHBIX paCTBOPUTENIEH Ha TeMIepaTypy HOMYTHEHUS! HEPTAHBIX (PpaKIiuii.
23.MeTolpl  COCTAaBJIEHUS] KOMMO3MLMH He(PTIHBIX OUTYMOB M oOlpeneneHue (U3MKo-
XUMHUUYECKUX CBOWCTB KOMIIO3ULIUMA.

24 Metozipl COCTaBJEHUS KOMIO3UIUM He(PTIHBIX MapaguHOB U ompeaercHue (U3NKO-
XMMUYECKUX CBOMCTB KOMIO3MIIMHI. B Ipolieccax JOOBIYH U TPaHCHOPTHUPOBKH.
25. TpaHciOpTUPOBKA HEPTSAHBIX CUCTEM.

26.BnusiHue BHEIIHMX BO3JACHCTBHM Ha  (U3MKO-XUMHUYECKHE, HKCIUTyaTallUOHHBIE H
HKOJIOTUYECKHE CBOWCTBA HEPTENPOIYKTOB (KOHLUENIMS HKCTPEMAJIbHOTO  COCTOSIHHUSA).
27.HectpyKTypupoBaHHbIE (HEHAIOJHEHHbIE) CHUCTEMbl. Pa30aBiieHHbIE, KOHLEHTPHUPOBAHHBIE H
CHJIIBHO KOHIIeHTpupoBaHHble HIIC.

28.Cnoco6s! nomyuenust HarnonHeHHbIX HJIC n3 HeHamonHeHHbIX. OOpaTUMble 1 HEOOpaTHUMBbIE



HaroHeHHble cucTeMbl. llepexon cBobGomgHo mucnepcHbix CCE (3011) B - CBS3HO-IHMCIIEPCHOE
COCTOSIHHE (CTYTHH )  HA0O0POT.

29.IonsTre 0 pasnuuHbIX Buaax ycronansoctu HJIC.

30.CTpyKTypHO-MEXaHWYeCKas IIPOYHOCTb. M3MeHeHne yCTOWMYNBOCTH U CTPYKTYPHO-MEXaHUIECKOM
MPOYHOCTH IO BIUSHUEM BHEIIIHUX BO3ICHCTBUM.

31.ArperaruBnas ycroitunBocts H/IC.

7.2. Bonipockl K 3a4eTy

1. OorereopeTryecKkre acrieKThl HeTHBIX qucniepcHbIx cuctem (HIC).

2. CoBpeMeHHbIE ITPEACTABIEHNS O COETMHEHUAX HETH U MX CKIIOHHOCTH K B3aUMO/ICHCTBUSM.
3. Hedts xak nucnepcHas cuctema. HMC 1 BMC 1 nx ocHOBHBIE CBOMCTBA.

4. Cuiibl MEXXMOJIEKYIISIPHOTO B3aUMOJICHCTBUS M COOTHOILLIEHUE MEKTY HUMHU.

o. O0pazoBanue accouuatoB. OCOOEHHOCTH KOJUIOMJHOTO COCTOSIHMSI HE(TH U HEePTIHBIX
MIPO/IYKTOB.

6. ®aza u mexx¢aszublii cinoil. [Tyt nx oOpazoBaHusl.

1. ®DopMUpOBaHUE U CTPOEHUE CIOKHBIX CTPYKTYpHBIX equHuI] (CCE).

8. Monens crpoenns CCE.

9. 3aKOHOMEPHOCTH €€ TIOBE/ICHUSI B HE(TSIHBIX CUCTEMAX.

10. [IpencraBiennie 0 KUHETHKE U MeXaH3Me m3MeHeHust pasMepoB U cBoiicTB CCE. Kputnueckue

pamnycbiCCE Tepmoaunamuyeckue acniekTsl yeroitunBocti CCE.
11.  [pyrue criocoObl ONMCaHUs CTPYKTYP B HEPTAHBIX CHCTEMAX.

12.  TloBepxHOCTHEIE siBNIeHHs Ha pasziene (a3. [loBepxHOCTHOE HATSDKEHHE.
13.  TepmoanMHaMHKa MOBEPXHOCTHBIX SIBJICHHI.

14. Mertoapl M3ydeHHS TOBEPXHOCTHBIX CBOMCTB paznmuHbix HJIC.

15.  IloBepXHOCTHBIE 1 OOBEMHBIE CBOMCTBA HEPTSHBIX CHCTEM.

16.  IlepepacmpeneneHue BEIECTB MEXTyhazaMu.
17. Xwummueckue npesparienus B HIC.

18.  Bamsame Qu3nuecKkux mpoIeccoB Ha XMMUYECKHE IpeBpaiieHus 1 Ha cBoiictBa HJ[C.

19. Meronp! onpenenenus mucnepcHocty HJC.

20. CennmeHTalMoHHbIE METO 11 onpenesenus muctepcHoctr HIC.

21. Konmykromerprueckuii Meton onpeenenus qucnepcuocta HJIC.

22. Onpenenenns mucnepcHocTr HJIC ¢ moMoIIbo resib-IpoHUKArOIIeH XpoMaTorpaguu.

23. Onpenenennst mucniepcHoct HJIC ¢ TOMOIIBIO 37IEKTPOHHON MUKPOCKOTIHH.

24.  Omnpenenenust auctiepcHoct HJIC ¢ moMoIIbi0 peHTreHOBCKOTO PACCesTHHS.

25. Meroapr omnpenenenust aucnepcHocty HJIC, ocHOBaHHbIE HAa W3YYEHHH WX MOJICKYJISIPHO-
KUHETHYECKUXCBOMCTB.

26.  Koceennble MeTop1 onpeneneHus aucnepcaocty HIC.

27. [HonstTre o pasmunbIX BUgax ycrounsoctr HJ(C.

28.  VYcroiunBocts HIIC 1 MeTOIBI €€ MccrieToBaHMs U TUCTUILUISITHBIX He(PTEIPOTyKTOB.

29.  VYcroiuuBocts HJIC 1 MeTOIBI €€ uccnenoBanus 1yist He(hTH 1 OCTaTOUHBIX HE(DTENPOTyKTOB.

30. YeroituuBocts H/IC 1 MeTob1 ee rccienoBanust 1ist HeTSHBIX U Fa30HS(DTSHBIX AMYIIBCHM, TIEH.
31. Ycroitunocts HIIC u MeToap! ee uccnenoBanus st TBepabix HIC.

32.  OcHoBbl puzmko-xumuyeckoit Mexanuku HZIC.

33. Peonornaeckue monem nmoseneans HJIC.
34.  CrpyKTypHO-MEXaHWYECKasi IPOYHOCTb.

35. W3MeHeHne yYCTOMYMBOCTM U CTPYKTYPHO-MEXAHMYECKOM IPOYHOCTU TMOJ BIUSHUEM
BHEITHUXBO3ACHCTBUIL.
36.  Onexrpodusnueckue corictsa HIC.

37.  ArperarusHas ycroiurBocts HJIC. Poss ITAB 1 BMC B crabumizanuu HJIC.
38.  Jlmarpamma dazoBbix npesparieHuii B HZIC.

39.  Cxemanepexo/a oHO(A3HON CUCTEMBI B IBYX(ha3HOE COCTOSHHE.

40.  ®azoBble epexo/bl B HePTSHBIX chucTeMax 1 posa.

41.  Kumnenue - KOHIEHCALMS.

42.  Kpucrammumzanus 1 CTEKIOBaHHE.



43. Turibl He(hTAHBIX IMCTIEPCHBIX CUCTEM B IPOMBIILTIEHHBIX rporieccax. H/C «ra3-KumKocTo.

44. Turbl He(TSHBIX TUCIIEPCHBIX CUCTEM B MPOMBIIUIEHHBIX mponeccax. HC  «kuakocTs-
KHUJIKOCTHY.

45.Tunb! HeTAHBIX TMCHEPCHBIX CHCTEM B POMBIILIEHHBIX nporieccax. H/IC «rBepmoe Temno-
KHUJIKOCTHY.

46.Turisl HeTSHBIX UCTIEPCHBIX CHCTEM B IPOMBIILIEHHBIX rporieccax. HIIC «ra3-TBepaoe Teno» u
(OKUJTKOCTB-TBEPIIOE TETION.

47.Turel HETAHBIX JUCIEPCHBIX CHCTEM B MpOMBINUICHHBIX mporeccax. H/IC «rBepmoe Temno-
TBEPJIOE TEJION.

48.Ilpuxnamaeie  acriektl  gusuko-xummu  HJIC.  Texmonmormm ¢ obparmmeivu  HJIC.
Henapadpuanzamy (ppakumii HeTH OXJIKASHHEM U KOMIUIEKCO0Opa3oBaHHeM KapOaMuaoMm. Poib
BHEITHUX (haKTOPOB (IPUPOJIa PACTBOPUTENS U TEXHOJOTHUYECKHX ITapaMeTpoB) Ha (OPMUpPOBAaHHE
CTPYKTYPHI X Pa3MEPOB JUCTIEPCHOM (ha3bl.

49.T'mpparooOpa3oBaHue B Cpele YIJIEBOJOPOIHBIX Ta30B. BiusHMe BHENIHHX (HaKTOPOB
(BMaXHOCTH, YHCTOTHI Ta3a M TEXHOJOTHYECKHX TMapaMeTpoB) (OPMHUPOBaHUS pa3MEpOB
JTUCTIEPCHOM (a3bl.

50.TexHonornn ¢ KOUIOWAHBIMH, 4acTHuHO HeoOparumbiMu HJIC. IlomydeHue ocTaTouHBIX U
OKHUCJICHHBIX OMUTYMOB.

51.Texnonorun ¢ oOpazoBanueM TIiyOoknx Heoopatumbix HJIC. TepMOKpeKMHI M KOKCOBaHHE
rmyookux HeoOparmMbix HJIC B mporiecce XMMHYECKOTO TIPEBpAILICHUs ChIpbs. BimsHuE BHENMHMX
(hakTOpPOB HAa KHHETUKY MTPEBPAIICHHIA.

52.Texnomnornu ¢ obpazoBanveM ryooknx HeoOparuMbix HJIC. Karammrudeckwii kpekuHr. BrwsHue
BHEIIHUX (DaKTOPOB Ha KHHETHUKY MTPEBPAIICHUI.

53. Texnonorun ¢ obpazoBaHueM Tyooknx HeoOpatumbix HJIC. 'maporeHu3anmoHHbIE TPOIECCHI.
Bnusinue BHemIHUX ()aKTOPOB HA KUHETUKY MPEBPALICHUH.

54 KonnouHo-XUMHYECKHE  CIOCOObI ~ MHTCHCH(UKAIMK  KUAKO(A3HBIX  MPOIECCOB.
55.PerynupoBanue (a3oBbIX IMEpPEX0JI0B B TeTepodazHOM IMpoIecce OKUCICHUS He(TSIHBIX
OCTaTKOB.

56.ITon0op mucriepcHO¥ a3bl U AUCIIEPCHOM Cpenbl MPU MPOW3BOACTBE TUIACTUYHBIX CMa3OK.
M3meHeHne kauecTBa IUIACTMYHBIX CMa30K B 3aBUCHMOCTH OT KOJIMYECTBA M IPHPOIbI
HAIOJIHUTENEH U 3aryCTUTENEH.

57.I1puroroBieHne TOBapHBIX HEPTEIPOYKTOB.

58.Xpanenue He(TEPOTYKTOB.

59.I1puroroBieHne )XUIKKUX TOBAPHBIX HEPTEIPOTYKTOB.

60.BimusiHue npupoapl M KOJIMYECTBA UCIEPCHOM (ha3bl HA KAUECTBEHHBIE XapaKTEPUCTHUKU TOBAPHOM
IPOIYKIMH IPU KOMIIAYHIUPOBAHUH.

61.CriocoObl onpeiesieHus: CTpPYKTYPHOU BA3KOCTH TSDKEJIBIX OCTATKOB.

62.0npenenenue apreraruBHoit ycrounBoctu HIC (amymnbeuin).

63.MeT0 /11 OTIpeIesIeHUs UHTEHCUBHOCTH eHooOpa3oBaHus |
NIEHOTAIEHUS] HEPTEPOTYKTOB.

64.BinusiHue NoJIApHbIX paCTBOPUTENIEH Ha TeMIepaTypy HOMYTHEHUS HEPTAHBIX (PpaKiuii.
65.MeToapl cocTaBieHUST KOMIO3MIMKA HEPTIHBIX OUTYyMOB U ompejaeieHue (pusmko-
XUMHUUYECKUX CBOWCTB KOMIIO3ULIUMA.

66.MeTonpl cOCTaBi€HUS KOMIO3UIUM He(PTIHBIX MapaguHOB U ompeaercHue (U3NKO-
XMMUYECKUX CBOMCTB KOMIO3MILIMHI. B Ipolieccax JOOBIYH U TPaHCHOPTHUPOBKH.
67.TpaHCIOPTUPOBKA HEPTAHBIX CUCTEM.

68.BnusHue BHEMIHMX BO3AEHCTBUM Ha  (U3MKO-XMMUYECKHE, OKCIUIyaTallMOHHBIE U
HKOJIOTUYECKHE CBOMCTBA HE(PTENPOIYKTOB (KOHLENIMS HKCTPEMAJIbHOIO  COCTOSIHMSA).
69.HectpykTyprpoBaHHble (HEHANOJHEHHbIE) CHUCTEMbl. Pa30aBiieHHbIE, KOHLEHTPHPOBAHHbBIE H
CWJIbHO KOoHIIeHTpupoBaHHble HIIC.

70.Cnoco6s! noyuenust HarnonHeHHbIX HJIC 13 HeHamonHeHHbIX. OOpaTUMble 1 HEOOpaTUMBbIe
HanosHeHHble cucteMbl. [lepexon cBoOomHo mucnepcHblx CCE (3051M) B CBSI3HO-IUCHEPCHOE
COCTOsIHHE (CTYTHH ) K HA000POT.



71.IlonsTre o pasmuHbIX BUax yeroiunsocty H/IC.

72.CTpyKTypHO-MEXaHW4eCKasi IIPOYHOCTb. M3MeHeHne yCTOMYNBOCTH U CTPYKTYPHO-MEXaHUIECKOM
IIPOYHOCTH 1101 BIIMSIHUEM BHEIIHUX BO31CUCTBUM.

73.Arperarusnas ycroitunBocts H/IC.

Oopa3zen OmnJiera K 3a4eTy

I'po3HeHcKuUil TOCy apCTBEHHbINH HEPTAHOM TEXHUYECKUI YHUBEPCUTET
uM. akaa. M.JI. MILJINOHIIUKOBA
HHcTuTyT HedpTH M rasa
I'pynna "HT, HTC" Cemectp "6"
JAucnunanna ""IloBepxHoctHsbie aBaenus B HAC"
bujer Ne 2

1. ArperartuBnas ycroiturBocts HIIC.

2. HectpykTypupoBaHHbI€ (HEHAIOJHEHHBIE) cCcTeMbI. Pa30aBiieHHbIE, KOHIEHTPUPOBAHHBIE U CUITBHO
koHueHTpuposanusie HIIC.

3. Texnomnoruu ¢ oOpazoBanueM rimyookux Heoopariumbix HIIC. Karamiruueckuii KpeKuHT.

IMoanuck npenoxaparest

7.3. Texkyuiuii KOHTPOJIb

Bonpocsl k kKoI0KBUYMY 1

1. Knaccudukanuss aucrepcHbIX CHUCTEM IO pa3MepaM YacTUI] JUcHepcHOM  (dasbl.

Komnouano-aucnepcHsie cucteMbl. MUKpOTreTeporeHHbIe CUCTEMBI.

2. Oco0eHHOCTH MPOSIBICHUS MOJIEKYJIIPHO—KHHETHYECKUX CBOJCTB
cBoboaHOAMCTIepCcHbIXcHcTeM. CeauMmenTannoHHO—1uddy3HOe paBHOBECHE.

3. [TepBriii 3axkon duka g quddysun. I'pagueHT KOHIEHTparuu. YacTuyHas U TpaMM-

YacTUYHAasiKOHIeHTpauuu. CpeTHUM CABUT YaCTULBI. Y paBHEHHE DiHIITEHa-CMOITyXOBCKOTO.

4. Bbapomerpuueckas popmyna Jlamaca. Ypasuenue Ileppena-bonpimana.

5. BbpoyHOBCKOE ABMXKEHUE, IPUUYMHBI €T0 CyllleCcTBOBaHUs. Teopus DMHIITEHHA.

6. Ocenanue TUCHEPCHBIX YacTUIl B cycrieH3usX. CUCTEMbI MOHO-, OU- U OJIUAUCIIEPCHBIE;

aHanu3 rpaduKoB, ONMUCHIBAIOIINX HaKoIieHUEe ocajka. OmpeneneHue (PppakMOHHOTO COCTaBa
mucnepcHbix cucteM. IlocTpoenne nuddepeHIMaNbHBIX KPUBBIX paclpeAeNeHUus] 4YacTHUIl
MOJIUUCTIEPCHOM TUCIIEPCHOM CHCTEMBI.

Bonpocs! Kk KOJIOKBHYMY 2

1. TepMuH «IIOBEpXHOCTHOE HATsDKEHUE» (Cuia, pabdora, sHeprus). [IpuunmHa mposiBIEeHUS
3TOT0 CBOMCTBA Ha MOJBMKHBIX IPpaHUIlax paszena (as. Posb Temneparypsl.

2. [IpuHIMnO noxxoja K TEPMOJMHAMHUYECKOMY ONMCAHUIO TE€TEPOTE€HHBIX CUCTEM B METOJE
n30bITKOB [ ' MO0Ca (KOTMYECTBO BEIIECTBA B PA3HBIX TOUKAX CUCTEMBbI, SHEPIHsI CUCTEMBI).

3. IToBepxHOCTHasi akTUBHOCTh. BerectBa noBepxHoctHo-akTuBHbIE (IIAB) 11 MHAKTHBHBIE
(ITMAB) mo oOTHOWIEHHIO K BOJAE M JAPYI'MM pacTBOPHUTEISIM. AJCOpPOIUS Ha TpaHHIE C
BO3JIyXOM B 3THX cilydasx. Ilepexol OT M30TepMBbl NMOBEPXHOCTHOTO HATSHKEHHS K H30TEpMeE
ancopouun ITAB. CewmeiictBa 3THX H30TepM Ui romosorudeckux psgoB ITAB. Ilpasuio



Hroxno-Tpaybe u ero oObsicCHEHUE.

4. BreiBog ancopOumonHoro ypaBHeHus: ' mo6ca. BeiBon ypaBaenust Jlenrmropa. [lepexon k
JUHEWHOMY BHIy ypaBHeHHMsS JIGHrMIOpa, HAaxXOXJIEHHE €ro KOHCTAaHT W OIEHKa pa3MepoB
mouekyn [TAB.

5. Ces3p aacopOLMOHHBIX YypaBHeHuMH ['nO6ca u Jlenrmiopa, nepexoa K YypaBHEHHUIO
[InmKOBCKOTO.

6. DKCcIepUMEHTAIbHBIE METO/IbI OTIPE/ICIICHNUS TIOBEPXHOCTHOTO HATSHKCHHUS.

Bomnpocs! k KO/LIOKBUYMY 3

1. JInopuibHbie 1 MopoOHBIE cCTEMBI. BO3MOKHOCTH CaMOTIPOU3BOJILHOTO AUCIIEPTUPOBAHUS
B rereporenHou mnoduibHoi cucreme. Kpurepuit Pebunmaepa.
2. TloHsATHS CEIMMEHTAMOHHOW M arperaTHBHON YCTOWYMBOCTH JIMO(POOHBIX IUCTIEPCHIA,

(haKkTOpBI UX OTIPEICTISIOIINE.

3. Koarymsiums. Ilpuuwsbl paspymieHus AWCHEpCHBIX cucTeM. [lopor Koarymsiuu 307ei
anekrponutamu. [lpaBuno [lyneue—Iapau. V3meHeHune >I€KTPOKMHETHYECKOTO MOTEHLMANa
YacTUIl MpPH KOArylalUU HUHIAUPPEPEHTHBIMU U HEHMHIAU(D(DEPEHTHBIMU DIEKTPOJIUTAMH.
SIBneHneHenpaBUIbHBIX PSAIOB.

4. OcHOBHBIE HJIeU TEOPUHU KOaryysiiuu ruipodoOHbIX 307eil anekrponutamu (teopust JJIDO).
PacknunuBaromee nainenue mno [epsruny. DHepruss Ccuil OTTaJIKUBAaHUS W B3aUMHOIO
NpUTSDKEeHUA. M3MeHeHue 3TuxX nmapaMeTpoB B 3aBUCUMOCTHU OT PACCTOSHUS MEXy YaCTULIAMU.
5. IloTennmanbHas KpuBas 3aBUCHUMOCTH B3aMMOJCUCTBHS YaCTHUIl TUCIIEPCHOW (a3bl OT
paccrosinug mexay Humu. [loareepsknenne npaswia lynsue—I'apaun va ocHoBe Teopun JJIPO
(3akoH mecToi crenenu Jlepsiruna).

6. Ilepuoguueckue KOJJIOWIHBIE CTPYKTyphl W NpPUYMHA HX CYIIECTBOBaHUA. BiusHue
ANIEKTPOJIUTOB U TEMIIEPATYPhl Ha UX YCTOHYUBOCTH (JIJIDO).

Bonpoch! k KOJLUIOKBUYMY 4

Kakue BUIbl yCTOMYHUBOCTD JUCIIEPCHBIX cUCTeM Bbl 3HaeTe?

Uto Takoe arperaTuBHasi yCTOMYUBOCTh?

JlaiiTe onpenenenne GpIOKYJISAINN U KOAICCIICHITNH.

UTto Takoe CJIOXKHBIE CTPYKTYpHbIe eauHUIbI? OT KakuxX IMapaMeTpoB 3aBHCHUT
IIOCTOSTHCTBO UXCBOMCTB?

Mo e

5. Kak BiausieT BI3KOCTh Ha arperaTuBHYO YCTOﬁqHBOCTL?
6. Kak 3aBHCHUT BSI3KOCTB OT KOJIMYECTBA MOI[I/I(I)I/IKaTOpa?



7.4. Onucanue nmokasareje u KPUTEPUECB OLICHUBAHU S KOM]’[eTe]—[IIHﬁ Ha Pas/iMIHbIX 3Tanax ux (l)OpMHpOBaHI/Iﬂ, OINHCaAaHHE INIKAJIBI ONCHUBAHUSA

Taoauma 7

IInaHupyemble  pe3ynbTaThl
OCBOCHHUSI KOMIIETEHLIUH

Kpurepuu otieHnBaHus pe3yiabTaToB 00yUEHHUS

Mmenee 41 OaoB
(HEYIOBJIETBOPUTENHHO)

41-60 Ganos
(YOBJIETBOPUTENLHO)

61-80 Oayu1OB

(xoporto)

81-100 6annoB
(oTIMYHO)

HaunmenoBanue
OIIEHOYHOT'O CPEACTBA

IIK-1. CnocobeH pa3pabaTbhiBaTh HOBBIE U COBEPIIEHCTBOBATH JEHCTBYIOIINE METOAbI IPOBEACHUS aHAIM30B, UCIIBITAHUN U HCCIIE0BAHUN.

3HATDb: @®parmeHTapHble 3HaHUA | HemosHble 3HaHuA CcdopmupoBaHHEIe, CctopmupoBaHHbIE
- TEOPETHUYECKHUE OCHOBBHI H HO cozlepKalIre | CHCTeMaTHYECKHe
NPUHIUIE XUMHYIECKHX U OTZIeNbHBIE TPOOEIBl | 3HAHUS
(H3HKO-XUMHYECKUX SHaHWA

METOJIOB aHAJIN3a;

-METOBI

TEPMOJIMHAMUYECKOTO

OIIMCAaHHUS XMMHUYECKHUX H

¢Ga30BBIX paBHOBECHMH B

MHOTOKOMIIOHEHTHBIX

CHUCTEMaAX;

- OCHOBHBIE  CBOMWCTBa

JUCIIEPCHBIX CUCTEM;

yMeTh: YacTtryHble YMEHHSA Henonnsle ymenus YMenus nonusle, | ChopMUpOBaHHbIE
- IpPOBOAUTH  pacyerhl AOITyCKaIOTCA YMEHHSA
OCHOBHBIX  XapaKTEPHUCTUK HEOOIbIIME OMHOKH

JIUCIIEPCHBIX  CHUCTEM c

HCIIOJIb30BAHKEM OCHOBHBIX

COOTHOILIEHUH

TEPMOIUHAMUKHI

MMOBCPXHOCTHBIX SIBIICHUI.

Bompockr u 6uteTst k
TEKYITUM U PYOSIKHBIM
aTTeCTAITUsIM;

Bormpocs! k 3auery;

Bormpocs! ans
KOJIJTOKBHyMa




BJIA/J1eTh:
- METoJlaMu  HU3MEpEHUus
IIOBEPXHOCTHOTO
HaTSKEHUsI, KpaeBoro yria,
BEJIMYMHBI  aICOPOIUN U
YACIBHOW  ITOBEPXHOCTH,
BSI3KOCTH, KPUTHYECKOU
KOHIICHTPAIIUH
MHUIIEIITIO00pa30BaHuA,
AIIEKTPOKUHETHYECKOTO
MOTEHIINANIA;

- MeTOoJaMH TPOBEJEHUs
JMCIIEPCUOHHOTO  aHaJIn3a,
METOJaMu OmpeeIeHUs
CBOMCTB He(TSIHBIX
JUCHEPCHBIX  CUCTEM U
OLICHKM HX arperaTuBHOMU
YCTOMYHUBOCTH.

YacTtuunoe
HaBbIKaMH

BIaJCHUC

Hecucremaruueckoe
HpI/IMCHeHI/Ie HaBBIKOB

B cucremarunueckoMm
MPUMEHEHHUH
HaBBLIKOB
JIOIYCKaroTCs
POOEIIBI

Ycnemnoe
CHCTEMAaTHUYECKOS
IIpUMEHEHHE
HAaBBIKOB




8. OcobennocTu peanu3anu JUCHUMIIMHBI JIJId MHBAJIUI0B H JIHI ¢ OrpaHUHYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBbS

st ocymiecTBIIeH s IPOLEAYP TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M IMTPOMEXYTOYHON aTTeCTalun
00y4arommMxcs CO3/aHbl (DOHJIBI OIICHOYHBIX CPEICTB, AJalTUPOBAHHBIC JUIS HMHBAJIUIOB U JIMI[ C
OrpaHUYCHHBIMHA BO3MOXHOCTsIMU 300pPOBbs )41 IIO3BOJIAIOIIN € OLICHUTDH JOCTHKCHUEC HMHN
3allJJAHUPOBAHHBIX B OCHOBHOW 00pa3oBaTelbHON NporpaMMe pe3ylbTaToB OOy4YeHHS U YPOBEHb
cOPMHUPOBAHHOCTH BCEX KOMIICTEHIIMH, 3asBJIICHHBIX B o0Opa3oBaTelbHOM mporpamme. Popma
NpPOBEJCHUS TEKYyIIEW AaTTecTallud [Js  CTYJEHTOB-MHBAJMJOB YCTAHABIMBAETCS C  YYETOM
WHAMBUAYaIBHBIX TMcUXodu3nyeckux ocoOeHHOCTeH (YCTHO, NMHCBMEHHO Ha Oymare, NMHCbMEHHO Ha
KoMIlbloTepe, B (opMe TecTHpoBaHUs M T.I.). [Ipu TecTHpoBaHWM st cIaOOBUJSIINX CTYJCHTOB
WCTIONB3YIOTCSL (DOH/BI OIIEHOYHBIX CPEACTB C YKPYIHEHHbIM mipudToM. Ha 3K3amMeH mpuriamaercs
CONPOBOXKIAIOMINM, KOTOpPBIM  OOecliednBaeT TEXHHYECKOE CONMPOBOXKIEHHE CTyldeHTy. llpum
HeO6XOZ[I/IMOCTI/I CTYACHTY-UHBAJIUAY MIPEAOCTABIACTCSA JOMOJIHUTEIbHOC BPpEMA I ITOATOTOBKU OTBETA
Ha o9k3aMmeHe (wiam 3adere). OOydwarommecss C OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI |
06Y‘IaIOHH/IeC5[ HWHBaJIUAbI obecrieuynBarOTCAd I€YaTHBIMA H OJICKTPOHHBIMHA OGpaSOBaTeHI)HI)IMI/I
pecypcamu (TMporpaMMbl, y4eOHBIC IMOCOOMS JJIsi CaMOCTOATEIbHOH paboThl M T.1.) B ¢opmax,
aIalITUPOBAHHBIX K OT'PaHUYCHUAM UX 3J0POBbA U BOCIIPUATUSA I/IH(i)OpMaIII/II/II

1) JJIA UHBAJIMIOB U JIMII C OrpaHUYCHHBIMH BO3MOYXHOCTAMM 340POBbA 110 3PpECHUTO!:

- JJIA CIICNBIX: 3aJaHUA JIS BBIITOJIHEHHA Ha CEMUHApAX U MPAKTUYCCKUX 3aHATHAX O(i)OpMJ'ISII—OTCfI
penbedHO-TOUCUHBIM Mpu(TOM bpaiiist wim B BUAE SIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C ITOMOIIBI0
KOMIIBIOTEpA CO CHEHAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIeUeHHEM JUIsl CIETbIX, TN00 3aU4NTHIBAIOTCS
ACCHUCTCHTOM; MUChbMEHHBIC 32/IaHUS BBIMOJHSIOTCS Ha Oymare penbedHO-TodedHbIM mpudToM bpaiins
WA Ha KOMITBIOTEPE CO CIICIIHATU3UPOBAHHBIM IPOTPAMMHBIM OOCCIICUCHHEM I CIenbIX Jmbo 14
HAJMKTOBBIBAIOTCS ACCHCTEHTY; OOyYaromuMcsl Ui BBIIOTHEHHWA 3aJaHds MpPH HEOOXOTUMOCTH
MPEAOCTABIISIETCS KOMIUIEKT IMUChbMEHHBIX MPHUHAISKHOCTEH 1 Oymara sl MichMa peibe(yHO-TOYSUHBIM
mpudTom Bpaiiiis, KOMIBIOTEp CO CIICIMATN3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUCHHEM JUTS CIICTIBIX;

- Ut cIaboBUAANINX: OOeCTIeYMBaeTCs WHANBUAYAIbHOE paBHOMEPHOE ocBemleHne He meHee 300
JIFOKC; 00yJaroIuMCsl TSl BBITTOTHEHHSI 33/IaHUS IPYU HEOOXOIMMOCTH TIPEAOCTABIISETCS YBETMINBAIOIIEE
YCTPOWCTBO; BO3MOXKHO TaK)K€ MCIIOIB30BAHNE COOCTBEHHBIX YBEIHMUMBAIONINX YCTPONCTB; 3aJaHUS IS
BBITIOJTHEHHUS 3a/IaHIH O(OPMIIIOTCS YBETMIEHHBIM MIPHU(TOM;

2) U MHBAJIM/IOB | JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS TI0 CIIYXY:

- JUIA TAYXWX W CIa0OCHBIIIANNX: 00EeCIIeYnBaeTCs HAINYAe 3BYKOYCHIIMBAIOMIEH ammapaTypbl
KOJIJIEKTUBHOTO MTOJTE30BaHUS, npu HEOOXOMMOCTH o0yJaronmmmMcs MPEIOCTABIISETCS
3BYKOYCWJIMBAIOIIAsl ~ ammaparypa WHIUBUAYAILHOTO  TOJMB30BaHUS; IPENOCTABISIIOTCS  YCIYTH
CYpIIOTIEpEBOTIHKA;

- JUIA  CIENONNIyXHX JIOyCKaeTcs TMPHCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOIIEr0  YCIIYTH
TU(HIOCYpAOTIEPEBOTIHKA (IOMIMO TPEOOBAHUH, BBHITIOMHIEMBIX COOTBETCTBEHHO IS CIEMBIX U TIIYXUX);

3) A I ¢ TSOKETBIMHA HApYIISHHSMH PEYd, TIIyXUX, CIaOOCIBIIIAIUX JEKITUH W CEMHHAPHI,
MIPOBOJIMMBIE B YCTHOU (DopMe, IPOBOASTCS B MMCEMEHHOH (popme;

4) s MHBAIWIOB M JIUII C OrPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI, UMEIOIIUX HAPYIICHUS
OITOPHO-JIBUTATENBHOTO amiapara;

- JUIS JWI C HapyIIEHWSIMH OIIOPHO-IBUTATEIHHOrO armapara, HapyIICHUSMHU JBUTATEIbHBIX
(YyHKIIMA BepXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHMX KOHEYHOCTEW: MHChMEHHBIC 3a/IaHUS
BBIMIOJIHSIOTC HAa KOMIIBIOTEPE CO  CHEHAJM3UPOBAHHBIM IPOrPAMMHBIM  OOECIIEYEHUEM WM
HAJWKTOBBIBAIOTCS ACCHCTEHTY; BBINOIHEHHE 3aJaHHi (TECTOB, KOHTPOJBHBIX padoT), MPOBOJMMEIE B
MUCbMEHHOI QopMme, TPOBOASATCS B YCTHOH (hopMe IyTeM orpoca, Oecensl ¢ 00yqarommmcsl.



9.Y4yeOHO-MeTOANYECKOE U HH(POPMAIITUOHHOE o00ecrieYeHue TUCIUTITUHbI
9.1 JIuteparypa

1. Monexxaesa H.M. ®usznkoxumusi HEPTAHBIX JUCIEPCHBIX cUcTeM. HedTsHble aucnepcHble
CUCTeMBI : KOHCHEKT JIEKIUW IS CTYJEHTOB OakallaBpuaTa IO HAIPABJICHUIO TOJITOTOBKU
18.03.01 «Xumuueckass TEXHOJIOTHS», HAPABIEHHOCTh «XUMHUYECKasi TEXHOJIOTUS IPUPOIHBIX
SHEPrOHOCUTENICH W YTIIEPOJHBIX MaTepuayioB», Bcex (popm oOyuenwms / Ilonexxaesa H... —
KpacHosipck : Cubupckuil rocyJapCTBEHHbII YHHUBEPCUTET HAYKM M TEXHOJIOTMH HMMEHU
akagemuka M. @. PemerneBa, 2020. — 56 C. — TekcT : 3JEKTPOHHBIA // DIEKTPOHHO-
oubnmmoreuynas cucrema [IPRBOOKS

2. Manxait B.H. Hedtsubsie mucnepcHbie cHUCTeMbl : ydueOHoe mocobue / Mamxkait B.H.,
Yexkanrnena JI.B.. — Tomck : ToMmckwmii monmrexHndeckuit yausepcurer, 2016, — 148 ¢. —
ISBN 978-5-4387-0720-2. — TexkcT : NEeKTPOHHBIH // DneKTpoHHO-0nOmmoTeuHas cuctema [PR
BOOKS

3. HoBukoBa E.A. [lucnepcHeie cuctembl : Meroaudeckue ykaszanus / HoBukxoBa E.A.. —
Mockga : M3narensckuit Jlom MUCuC, 2020. — 33 €. — TeKcCT : 2JIeKTPOHHBIH // DIIEKTPOHHO-
oubnuoteynas cuctema [PR BOOKS

4. HucnepcHbie cucteMbl : ydebHoe mocobue / E.B. Komnokomoma [u ap.].. — CaparoB :
CapaToBcKuii rocyJapCTBeHHBIN TexHu4Yecknii yauBepcuteT umenu 0. A. INarapuna, ObC ACB,
2020. — 96 c. — ISBN 978-5-7433-3359-2. — TekcT : QJIEKTPOHHBIA // DIEKTPOHHO-
oubnuoteuynas cuctema [PR BOOKS

5. Jlucmepcubie cuctembl : ydeOHoe mocoome / E.B. KomokxomoBa [u ap.].. — CapatoB :
CaparoBckuil TOCyIapCTBEHHBIN TexHnuecknuid yauBepcutreT uMenu FO.A. IMarapuna, 9bC ACB,
2020. — 96 c. — DBC «IPRbooks».

6. Jlroouenko C.H. Munemmoo6pa3oBanre B pactBopax ITAB. ComoOunmzanust : ydeOHOe
nocobue / Jliobuenko C.H.. — PocrtoB-Ha-/lony, Tarampor : W3marensctBo IOxkHOTO
¢dbenepanpHoro yHHMBepcutera, 2019. — 116 ¢. — ISBN 978-5-9275-3320-6. — ObC
«IPRbooks».

7. Jloceea M.A. KomtonaHas XuUMHS: TOBEPXHOCTHBIC SBJICHHS, IAUCIIEPCHBIC CHCTEMBI,
HaHoMarepuaibl : yaeOHoe mocooue / Jloceea M.A., Pacmenkuna H.A., Kynpsimos C.}O.. —
Camapa : Camapckuii rocyiapcTBeHHbIN TexHuueckuii yausepcuteT, ObC ACB, 2020. — 164 c.
— OBC «IPRbooks».

8. Tymansn b.Il. Hayunbsle u npukiagHble acleKTbl TEOPUU HEPTSIHBIX AUCIIEPCHBIX CHUCTEM.-
M.:000 «TYMAI'PVIIII». U3narensctBo «Texunkay, 2000.-336 c.

9. B.IL.Tymansn, N.I'.®dykc. Komnounnas xumus Heptr U HedTenpoaykToB. - M.: TexHuka
000 «TYMA I'PVIIII», 2001. — 95 c.

10. Cacdmuena P.3. Ouzukoxumus HedTu. - M. Xumust, 1998 1.

11. CronsieB3. U . ,CronsierP . 3 ., CacumepaP . 3. HedmsHbievicieperble cucteMsl. - M. Xumust. 1990. - 226¢.
12. Kamyctun B.M., CronsieB3 . 1. [lucniepcHble COCTOSIHUS KAaTAJTUTHYECKUX
Cucremax Hedrenepepadotku. M. Xumus 1992-150c.

13. T'maronea O. @., KnokosaT . I1 ., MarBeeBa H.K. ®u3uko-xumuueckas MexaHUKa HEPTIHBIX
mucnepcHbix cucrem. M. MMHIT.1991.- 350c.

14. Takaera M.A., MaromanoBa M.X. Metob! uccienoBaHusi HEPTAHBIX AUCIIEPCHBIX CUCTEM.
Mertoanueckue yka3zaHus K g1abopaTopHbiM padotam. I'posusiii: [THTY, 2019.- 57c.

NporpaMMHOe ¥ KOMMYHMKAaLMOHHOe o0ecrnieyeHue AU CHUNIMHbI
1. DneKkTpOHHBIH KOHCIEKT JEKIHi
2. Habopsl mpe3eHTaiuii st JIEKIHOHHBIX 3aHSITHIA.

9.2 MeTonnyeckue yka3anus 1o ocBoenno gucuumniannsl ([Ipuioxkenne)



10. MaTepuaIbHO-TeXHHYECKOE 00ecTeYeHne THCIUTLTHHBI

B yuyebHOM mpomecce 1isi OCBOCHUS! AWCLMIUIMHBI HCIOJNB3YIOTCS CIEAYIOIINE TEXHUYECKUE
cpeacTBa:

-XUMHYECKas 1a00paTOpHsl, XUMHUUECKHE PEAKTHBBI;

-KOMIIBIOTEPHOE ¥ MYJIBTUMEIUIHOE 000pynoBaHue (Ha JISKIMSIX UIi CAMOKOHTDOJIS 3HAHWHN
CTY/ICHTOB, JUIs 00€CIIeueHHs CTYACHTOB METOTUUYECKUMHU PEKOMEHIAIMSIMU B 3JICKTPOHHOM (hopMme.

-npuOopsI 1 000pYyAOBaHKME YIeOHOr0 Ha3HaYeHUs (TP BBITIOIHEHUH J1a00paTopHBIX PadoT).

HPUJIOKEHUE

MeToanyeckue yKazanus 10 OCBOEHHIO U CHUTLIMHBI
«IloBepxHocTHbIE ABJeHNdg B HIAC»

1.MeToanyeckue ykKazanusi Jisi 00y4alOUIUXCSl MO TMJIAHMPOBAHMIO W OPraHU3ANUM
BpeMeHH, He00X0IMMOT0 /15l OCBOEHUSI THCHMILINHBI.

Uzyuenne pekoMeHJyeTcs HadyaTh ¢ O3HAKOMJICHHS ¢ pabouyeld MporpamMMol JUCIUILUTHHEI, ee
CTPYKTYpPOH M CONlepKaHUEM pa3feioB (MoAyniel), (HOHIOM OIIEHOYHBIX CPEACTB, O3HAKOMHUTHCS C
y4€0HO-METOAMYECKUM U HH(POPMALIMOHHBIM 00ECIICUCHUEM JAUCIIUTUIHHBI.

Hucuumnnna «[loBepxnocTHblie sjenns B HIAC» cocrout u3 9 CBsI3aHHBIX MKy COOOIO TEM,
o0ecrieuyMBalOMX  MOCJenoBaTeIbHOEe  u3ydeHHMe  Marepuana. OOydeHwe 1O  JUCIUILIMHE
«IloBepxHocTHBIE iBAeHuss B HAC» ocyniecTBIisieTcs B CIEAYIOMUX hopMax:

1. AynuTopHble 3aHATHS (JIEKIIUU 1 JTa0OpaTOPHBIE 3aHATHSA).

2. CamocTtosTensHast pabora CTyneHTa (BOMPOCH! ISl CAMOCTOATEIBHOTO M3Y4eHHUs, TOATOTOBKA
K JTabopaTOpHBIM paboTaM, IMTOATOTOBKA K 3a4UETy).

3. NuTepakTuBHBIE (JOPMBI MPOBEINCHUS 3aHATUH (KOJUIOKBUYM, JIEKLUA-AUCKYCCHs, TPYIIIOBOE
peleHue Keica u ap. GopMmal).

VY4eOHBIH MaTepuaja CTPYKTYPUPOBAH U M3Y4YEHHE NUCLUIUIMHBI IPOU3BOIUTCA B TEMAaTHUECKON
nocienaoBaTeNbHOCTU.  KakaoMy IpakTHUeCKOMY M CaMOCTOATENBPHOMY HM3Y4YEHHIO MaTepHuaja
MPEALIECTBYET JEKUUs 10 JaHHOM Teme. O0ydarommecss cCaMOCTOSTENbHO MPOBOIAT IPEABAPUTENBHYIO
MIOATOTOBKY K 3aHSTUIO, IPUHUMAIOT aKTHUBHOE M TBOPYECKOE ydacTHUE B OOCYKIEHUH TEOPETHUECKHX
BONPOCOB, pa3dope MPOOIIEMHBIX CHUTyalluii M TOWCKOB ITyT€H WX pelieHus. MHorue mpoOIeMsl,
n3y4yaeMble B Kypce, HOCAT OUCKYCCHOHHBIM XapaKTep, 4TO NpPeAronaraeT WHTEPAKTUBHBIA XapakTep
MIPOBEECHMS 3aHATHI Ha KOHKPETHBIX IPUMEPAX.

Onucanne OCIe0BaTENHbHOCTH NEHCTBHI 00yJatomerocs:

IIpu wu3ydyeHMM Kypca cielyeT BHUMATENbHO CIyLIIaTh M KOHCIIEKTUPOBATh MaTepual,
n3JaraeMblii Ha ayANTOPHBIX 3aHATHUAX. [ ero moHMMaHUs MU KaYeCTBEHHOTO YCBOEHHUS PEKOMEHYeTCs
Clenyroas NoCAeA0BaTEIbHOCTD IEHCTBUM:

1. ITocne okoHUaHUs y4EOHBIX 3aHATUN [UIS 3aKpeIICHHUsI MaTepuana poCcMOTPEeTh U 001yMaTh
TEKCT JIEKIINH, TIPOCITYIIAHHON CEeroAHs, pa3o0path paccMoTpenHbie mpuMepsl (10 - 15 MuHyT).

2. Ilpu moAroroBke K JEKUUM CJIEAYIOIIErO AHSI TOBTOPUTH TEKCT NpeablAyIueil JIeKIuH,
MOyMaTh O TOM, KaKasi MOXKeT ObITh ciemyromas tema (10 -15 munyT).

3. B Teuenme Hexenu BBIOpATh BpeMs Ui pabOTHI ¢ TUTEpaTypoii B Oubmuoreke (mo 1 gacy).

4. IIpu noAroToBKe K J1aOOpaTOPHOMY 3aHSTHIO IIOBTOPUTH OCHOBHBIE TIOHSTHUS 110 TEME, U3yUUTh
npuMepsl. Pemas KOHKPETHYIO CUTYaluIo, - MPEeABapUTEIbHO MOHATh, KAKOH TEOPETHYECKUH MaTepHa
HYXHO HCIIONb30BaTh. HameruTs miaH pemieHus, mnompoOoBaTb Ha €ro OCHOBE pemuTth 1 - 2
MpaKTHYeCKue cuTyanuu (J1a0. padoThl).

2. Metoau4yeckue yKazanus 1o padbore o0y4yawuuxcsi BO BpeMsi IpoBeIeHUs1 JJeKIMil.

Jlekunn Aa0T 00YyYaOLIMMCSI CHCTEMAaTU3UPOBAHHBIE 3HAHHUS MO JUCHUUILUIMHE, KOHUEHTPUPYIOT
WX BHUMaHuWE Ha HauOoinee CIOKHBIX M BaXHbIX Bompocax. Jleknuum OOBIYHO U3MAraloTcsi B
TPaIULIMOHHOM WMJHM B IpoOneMHOM ctuie. s cTyqeHToB B OOJBIIMHCTBE ClydaeB B MPOOIEMHOM
crue. [IpoOneMHBI CTHIB TO3BOJSIET CTUMYJIMPOBATh AKTHUBHYIO IO3HABATEIBbHYIO JAESTEIbHOCTD
00yJaroUMXcsi ¥ MX MHTEpeC K AUCLUIUIMHE, (OPMHpPOBATH TBOPUECKOE MBILUIEHHE, MpHOeraTh K
MPOTUBONOCTABICHUSIM M cpaBHeHHsM, 20 genaTh 0000IIEHHS, aKTUBH3MPOBAaTh BHUMAaHHE
00y4aroUMXCsl IyTeM ITOCTAaHOBKM MPOOJIEMHBIX BOIIPOCOB, MOOIIPSTH AUCKYCCHIO.




Bo BpeMs TeKIIMOHHBIX 3aHATHI PEKOMEHAYETCSl BECTH KOHCIICKTUPOBAaHUE YUeOHOr0 MaTepurara,
oOpamaTh BHUMaHHE Ha (OPMYJIMPOBKH M KAaTErOPUH, PACKPBIBAIOIIUE CYTh TOT'O HJIM HWHOTO SIBJICHUS,
WJTH TIPOIECCOB, BHIBOZBI M MPAKTHYCCKUE PEKOMEHIAIU Y.

KoHcnekr nekiuu Jiydine moapaszieisaTh Ha IYHKTBI, COOJItoJasi KPacHYK CTPOKY. DTOMY B
OoJbIIoN cTeneHu OyayT CrocOOCTBOBAThH BOIPOCHI IIAHA JICKIMH, MPEIJIOKECHHBIC MPEMONaBaTEIISIM.
Crnenyer oOpamiaTh BHMMAaHHME Ha aKIICHTBI, BBIBOJBI, KOTOPBIC JeJacT IMpernoaaBaTeib, OTMeYas
Han0o0JIee BaKHBIC MOMEHTBI B JICKIITMOHHOM MaTepHaliec 3aMeUaHUusIMHU «BaXKHOY», «XOPOIIO 3aIOMHHUTEY U
T.1. MOXHO JiefIaTh 3TO M C MOMOIIBIO0 Pa3HOLBETHBIX MapKEepPOB I PYYEK, MMOIYEPKUBAS TCPMUHBI U
OIIPEICICHUS.

Lenecoobpazno pa3paboraTh COOCTBEHHYIO CHUCTEMY COKpallleHUi, aOOpeBHATyp W CHMBOJIOB.
OpHako mpu JanbHEHIIeld padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYIlIe 3aMEHUTh OOBIYHBIMH CJIOBAMHU IS
OBICTPOTO 3PUTEIILHOTO BOCIIPUSITUS TEKCTA.

PabGorass HajJ KOHCIEKTOM JICKIMH, HEOOXOAMMO HCIOJb30BaTh HE TOJBKO OCHOBHYIO
JIUTEPATypy, HO U Ty JIMTEPATypy, KOTOPYIO JIONMOJHUTEILHO PEKOMEHI0BAJ IpernoiaBareib. IMEHHO
Takas Cepbe3Has, KpOHoTMBas pabdoTa C JIGKIIMOHHBIM MaTEpPHAJIOM IO3BOJIUT IIyOOKO OBJIAJETh
TEOPETHUUECKUM MaTEPHAIIOM.

TemaTuka nekiuii qaercs B padbodelt mporpamMme TUCITUTIIHNHBL

3. MeToanueckue YKazaHus 06y‘lalOIHI/IMC$l Mo MOATrOTOBKE K .TlaﬁOpaTOpHLIM 3aHATUAM

Ha nmaGopaTopHBIX 3aHATHSAX TPUBETCTBYETCS AKTHBHOE y4acTHE B OOCYXJAEHWH KOHKPETHBIX
CUTYyallnH, CIIOCOOHOCTh HAa OCHOBE IOJIYYEHHBIX 3HAHWH HaXoquTh HamOonee 3PpQeKTHUBHBIC pelIeHs
IIOCTAaBJICHHBIX HpO6HeM, YMETb HaxOJUThb TOJE3HBIN HOHOHHHTCHBHBIﬁ MaT€puail 10 TEMATHUKE
CEMUHAPCKUX 3aHATUH.

CryneHTy peKOMeHyeTcs CIIeIyIoas cXxeMa MOATOTOBKH K J1ab0opaToOpHOMY 3aHSITHIO:

1. OszHakoMjeHHE C IUIAHOM IIPaKTHYECKOT0/CEMHUHAPCKOTO 3aHATHSA, KOTOPBIH OTpakaer
CoZIep’KaHuEe MPEATIOAKCHHON TEMBI;

2. IlpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO U JOMNOJHUTENBHYIO JIUTEPATYPY.

B nporrecce moaroToBkM K MPaKTHYECKHM 3aHATUSAM, HEOOXOIUMO OOpaTHTh 0co00e BHUMaHKE
Ha CaMOCTOATEIbHOE U3y4YE€HHE PEKOMEHIOBAaHHOMN JuTepaTyphl. IIpu Bcel MOIHOTE KOHCIEKTHPOBAHUS
JIEKIMU B HEH HEBO3MOXKHO H3JIOKMTh BeCh MaTepual H3-3a JMMHUTAa ayIUTOpHbIX dacoB. IlosTomy
caMOCTOsATeNbHas paboTa ¢ ydeOHMKaMH, y9eOHBIMH MOCOOMSMH, HAyIHOW, CIIPABOYHOHN JUTEPATYpOil,
MaTepuajamMy INEpUoauyYecKuX u3naHuil u VHTepHera sBisiercs HauOosnee 3()()EKTUBHBIM METONOM
MOJY4EHHs JIONOJIHUTENBHBIX 3HAHUM, MO3BOJSICT 3HAUYHUTENIBHO aKTMBHU3UPOBATh IPOLIECC OBJIAACHMS
nH(popMarue, crmocoOCTByeT Ooiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro marepuana, (GopMHpyeT y
CTYZICHTOB OTHOILIEHHE K KOHKPETHOH mpobiemMe. Bce HOBbIE MOHATHS IO U3ydaeMoil TeMe HeoOXOAnMO
BBIy4UTh HAW3yCTh U BHECTH B IJIOCCAPHUHA, KOTOPBIHM 11€7€c000pa3HO BECTH C CAMOro Hayaja U3y4dEHHs
Kypca;

4. OTBEeTUTH Ha BOMPOCHI IIJIaHa Ta0OPATOPHOTO 3aHSTHS,

5. BEITOJIHUTE JOManIHee 3aJaHue;

6. [IpopaboTraTs TecTOBBIE 3aTaHUS U 33a4H;

7. Ilpu 3aTpyaneHusx chopMyIMpOBaTh BOIPOCH K MIPEIOAABATENIO.

PesynbTat Takoil paboThl JOIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYZAEHTAa CBOOOZHO OTBETUTH Ha
TEOPETHUYECKHE BOMNPOCHl MPAKTUKYyMa, BBICTYNIaTh M Y4YacTBOBaTb B KOJUIEKTUBHOM OOCYKICHUHU
BOIPOCOB M3YyYaeMOH TEMBbl, IPABUIILHO BBINOIHATH NMPAKTUYECKUE 3a1aHUSI U WHBIE 3a/1aHUS, KOTOphIE
narorcst B (OH/IE OLIEHOYHBIX CPEACTB AUCIMIIIMHBL

4. MetoanyecKue YKa3aHus1 00y4al0IMMMCS 110 OPraHu3aIHi CAMOCTOSATEILHONH PadoThl.

Lens opranu3anuy caMoOCTOSTENbHOM pa®oTel mo aucuuiuinHe «IloBepXHOCTHbIE SIBJIEHUS B
HAC» - »to yriybneHWe ¥ pacIiUpeHHe 3HAaHWH B 00NAacTH IEIOCTHOM XWMHYECKOW HAyKH,
(hopMHpOBaHHNE HaBBIKA U MHTEPECA K CAMOCTOSITEIbHOM M03HABAaTENBHOM J1ESITENbHOCTH.

CamocrosiTenbHas paboTa 00ydJalOMMXCs SBISETCS BaXKHEHIIMM BUIOM OCBOCHHUS COAEpP)KaHUS
JUCLUIUIMHBI, TOATOTOBKU K MPAKTHYECKUM 3aHITUSAM U K KOHTpOJIbHON pabore. Croza e OTHOCITCA U
CaMOCTOATENIbHOE YIIIyONeHHOE M3ydeHHe TeM AUCHMILIMHBL. CaMocTosTenbHass pabora HpencTaBisieT
CoOOlf MOCTOSIHHO [JEHCTBYIOIIYIO CHCTEMY, OCHOBY 0Opa3oBaTENbHOrO IIpolecca U HOCUT




HCCIIEIOBATENILCKUI XapaKTep, YTO TOCIYXHUT B OyAyIleM OCHOBaHHMEM sl HAlMCaHUS BBITYCKHOH
KBaJTU(PHUKALMOHHON pabOThl, IPAKTHYECKOr0 MPUMEHEHHS TIOTYyYEHHbBIX 3HAHUH.

Opranuzanusi caMOCTOSTENbHON paboThl 00YYarOIIMXCSl OPUEHTUPYETCS Ha aKTHBHBIE METOJBI
OBJIAJICHUS 3HAHMSMH, Pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, TMepexox OT MOTOYHOrO K
WHAWBUAYaTU3UPOBAHHOMY O0YYEHHIO, C y4ETOM MOTPEOHOCTEH U BO3MOKHOCTEN JTMYHOCTH.

[IpaBuibHAsE oOpraHu3alysi CaMOCTOSATENBHBIX YYEOHBIX 3aHSATHH, WX CHCTEMATHYHOCTb,
nenecoo0pa3Hoe MIaHUPOBaHKE pabouero BpeMeHH MO3BONSET CTYACHTaM Pa3BUBATh YMECHUS U HaBBIKH
B YCBOCHUM M CUCTEMATU3aIH IPUOOpETaeMbIX 3HaHU, 00eCTICYMBATh BEICOKHH YPOBEHb YCIIEBAEMOCTH
B MepUOA 00yUEHUS, TONyYUTh HABBIKU TOBBIIEHHS PO ECCHOHANBHOTO YPOBHSL.

CamocrosiTenbHas paboTta peann3yercs:

- HEMOCPEICTBEHHO B MPOIIECCE ayJUTOPHBIX 3aHSATHH - Ha JIEKIUSIX, IPAKTHYECKUX 3aHSTHSIX;

- B KOHTaKTe C Tperno/iaBaTeyieM BHE PaMOK pacHHCaHUsI

- Ha KOHCYJBbTAIIMSAX MO YYEOHBIM BOIPOCaM, B XOJIe TBOPUYECKUX KOHTAKTOB, NPH JIMKBHIAIINU
3aJI0JDKEHHOCTEH, TTPY BHITIOJTHEHUH WHAWBUIYabHbIX 33IaHUH U T ],

- B Oubnmoreke, JoMa, Ha Kadeape MpU BHITOIHEHUH 00y4YaromuMcst y4eOHBIX U TIPAKTHUECKUX
3ajad.

Buast CPC
(o 6amnpHO-peiitunroBoi cucteme [THTY, CPC onenuBaercs B 15 6aion)

1. Bompocs! [iisi caMOCTOSATENFHOTO U3YYEHUS

2. Pedeparnr

4. Yyactue B MEpONIPUATHSIX.

Tembl st caMOCTOSITENbHOM paboThl TpONMMCaHBl B padodeil mporpamMMe JUCIUTUIAHBL.
OdPeKTUBHBIM CPEICTBOM OCYIISCTBICHUS OOYYarOIIMMCS CaMOCTOSTEIbHOW paboThl SABJISCTCS
3JIEKTPOHHAs HHPOPMALIMOHHO-00pa30oBaTe/ibHAsL Cpela YHUBEPCUTETA, KOTOpast o0ecreunBaeT JOCTYIl K
y4eOHBIM TUTaHAM, paOOYUM IpOrpaMMaM AWCIHIUIAH (MOIYJICH), MPAKTHK, K M3AAHHUSAM DJICKTPOHHBIX
OMOIMOTEYHBIX CHCTEM.



CocTraBuTEIDb:

JlouenT Kadeapn
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