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1.Mean 1 32724 AU CHUTITHHBI

OcHoBHas 1eib npenoaaBaHust aucuUIUIHbL «lloBepxHocTHBIe sBieHus B HIC» -
dbopMUpOBaHHE CHCTEMbl 3HAaHUH MO KypCy, Kak HEO0XO0IMMOTO KOMITOHEHTA
Oynymedi 1npodecCHOHATBbHOW  JEATENIbHOCTH,  HABBIKOB, CaMOCTOSTEIBHOW  paboTHI,
HEOOXOUMBIX JIJIsi MCTOJIh30BAHUS XMMUYECKUX 3HAHUW B JanbHEHIIeH mpodecCHoHaTIbHON
JIeATETbHOCTH.

3ajayn JUCHUIUIMHBI JaTh  CTyJAEHTaM  MpeACTaBiIeHHs 00 OCHOBAaxX  TEOpHUHU
MTOBEPXHOCTHBIX SIBJICHUN JUCIEPCHBIX CUCTEM, TEPMOJMHAMUYECKHUE OCHOBBI ITOBEPXHOCTHBIX
ABJICHUN, OCHOBHBIE 3aKOHOMEPHOCTH aJCOpOLMH, OCHOBHBIE YCJIOBUS IOJY4YECHUS U
NPUMEHEHUS HEePTSIHBIX  JUCHEPCHBIX cucTeM. [IpuBUTH HaBBIKM B  MPOBEACHUU
AKCIIEPUMEHTAIIbHBIX MCCIICIOBAHUN MOBEPXHOCTHBIX SIBJICHUI AUCIIEPCHBIX CUCTEM.

2.MecTO JUCHMIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

JucuurnnuHa OoTHOCUTCA K oOsi3aTenbHOM yacTu broka 1. Hucturnmuae. s
U3Y4eHUS Kypca TpeOyercs 3HaHME JUCHMIUIMH: oOm@as ¥ HeopraHuveckas XHUMUS,
OpraHWYecKas XUMUs, aHAJIUTUYECKas XUMUs, Pu3nyeckass XUMUsl, KOJUIOUJAHAS XUMUS, XUMUS
He(TH, XUMUYECKasi TEXHOJIOTUs IepepaboTKU HEPTH.

B cBoto ouepenp, 1aHHBINA KypC, IOMUMO CaMOCTOSITEIbHOTO 3HAUCHMS], SIBIISETCA
MPEALIECTBYIOIIEH TUCUUILUIMHOMN ISl KYPCOB: TEOPETUUYECKUE OCHOBBI XUMUYECKON TEXHOJIOTHH
MPUPOAHBIX JHEPrOHOCUTENIEM W  YIJIEPOJHBIX MAaTEpPUAJIOB, XHUMHUYECKAsl TEXHOJOTHS
OpraHWYECKHUX BEILECTB.

3. IlepeyeHs ILUIAHMPYEMBIX Pe3yJIbTATOB O0yYEeHHS MO JUCIHILUIAHE, COOTHECEHHBIX C
WHIMKATOPAMH JTOCTHKEHHS KOMTIIeTeHIHii

Tabnuna 1
Kon WNunukatop [Inanupyemelie pe3ynbTaThl
o ®I'OC bl JOCTIDKEHUS o0ydenus no aucuurumae (3YB)
ITpodeccronanbHbIe
[1IK-1.  CnocoGen IK-1.1 3HATh:
pa3pabaThiBaTh ObecneunBaer - TEOPETUYECKHE OCHOBBI U
HOBBIC U | BBIPAaOOTKY KOMIIOHEHTOB | IPUHITUIIBI ~ XUMHUYECKUX U (HU3HKO-
COBEPILEHCTBOBATh | U MPUTOTOBJIEHUE | XUMUYECKUX METOJOB aHAJIN34;
JIEUCTBYIOIINE TOBAPHOW MPOYKIIHH. - METObI
METO/IbI IK-1.2. TEPMOIMHAMUYECKOTO OMUCAHUSI XUMUYECKUX
MIPOBEICHUS Opranm3yeTr NpoBeIEHUE | U (ha3oBBIX paBHOBeCHIA B
aHaJIN30B, nabopaTOpHBIX aHAIM30B | MHOTOKOMIIOHEHTHBIX CUCTEMAX;
WCTIBITAaHUI u|B COOTBETCTBUU c - OCHOBHBIE CBOMCTBa
UCCIIeI0BaHUN. CYILIECTBYIOIINMHU JIUCTIEPCHBIX CHUCTEM;
CTaHapTaMH. yMeTh:
I1K-1.3. - IIPOBOJUTH pacueTsl
Opranm3yer UCHBITAaHUS | OCHOBHBIX  XapaKTEPUCTHUK  JTUCIIEPCHBIX
He(pTH W TPOIYKTOB €€ | CUCTEM C HCIOJIb30BAaHUEM OCHOBHBIX
nepepadboTku COOTHOUIEHUH TEPMOJINHAMUKH
[IK-1.4. [TOBEPXHOCTHBIX SIBJICHUM.
Pa3pabartsiBaer BJIA/I€Th:
MPEeAJIOKEHUS 1o - MeTOoAaMHu WU3MEPEHUS
00eCne4yeHn0 KayecTBa | HOBEPXHOCTHOTO HATSKEHHUS, KPaeBOro yria,




BBIITYCKAa€MBbIX
KOMIIOHCHTOB

MPOTYKIIHH

BEJINYUHBI azicopOouu u yIeTbHON
MMOBEPXHOCTH, BSI3KOCTH, KPUTUYECKOU
KOHIICHTPAILIUH MUIIEIIO00pa30BaHUA,

ANEKTPOKUHETUYECKOTO OTEHIINAIIA;

- MeToJaMH  IpOBEJEHUs
JUCIIEPCUOHHOIO aHaJu3a, METO1aMu
onpezeneHus CBOICTB He(TAHBIX
JUCTIEPCHBIX ~ CUCTEM W OIEHKH  HUX
arperaTuBHOM YCTOMYMBOCTH.

4. O0beM TMCHUILUTAHBI U BUABI Y4eOHOI paGoThl

Tabnuua 2
Bcero yacos Cemectpsl
Bun yuebnoit paboTbl 010]0) 03®0
(0100]0) 0390 6 6

KonTakTHas padora (Bcero) 48 32 48 32
B Tom uncne:
Jlexum 32 16 32 16
[Tpaxtuueckue 3ansarus (I113)
Cemunapsl (C)
Jlaboparopusie paboTs (JIP) 16 16 16 16
CamocrosiTesibHasg padora (Bcero) 60 76 60 76
B ToMm unce:
Pedepar 6 6 6 6
ITpopaboTka Tem 24 36 24 36
JUIS CAMOCTOSITENIBHOT'O U3YYEHHMSI
ITonroroBka Kk 1a00paTOpHBIM paboTam 12 16 12 16
[TonroToBKa K MPaKTHYECKUM 3aHATHSIM
IlonroroBka Kk 3a4ery 18 18 18 18
IToaroroBka K 3K3amMeHy
Buj oTuetHocTH 3ayer 3ayer 3ayer 3a4eT

Bcero 108 108
OO01mas Tpy10eMKOCTh B 9ACAX 108 108
JVCLUTUTMHBI

Bcero

3 3
B 3a4. e]I. 3 3




5. Conepmaﬂne AUCHUIIJIUHBI

5.1. Pa3gespl AMCHMIIMHBI 1 BUALI 3aHATHH

Tabnuma 3

Jlexu.
HaumenoBanue paznena

JIa0.
3aH.

Bcero gacos

JUCIHHUILINHBI 0dO 03D0

(010]0)

0390

O0®0 | 0300

Knaccudukanus  HedTaHBIX
JICIIEPCHBIX CHCTEM. 4 2

Ctpoenue u CBOICTBA
JIUCTIEPCUOHHOMN CpebI 4 2

CnocoObl OITHCAHUS
MEXaHUYECKHUX CBOWCTB.
OCHOBBI PEOJIOTHUH.

Hedrsaubie JUCIIEPCHBIE
CTPYKTYPBHL. Mertonel
MOJIYYEHHUS He(PTAHBIX 4 2

AUCIICPCHBIX CTPYKTYP.

Buapt JIOKQAITBHBIX
oOpazoBaHuii B  HE(MTIHBIX
cucreMax. CTpOCHHE CIIOKHBIX 4 2
CTPYKTYPHBIX €IMHHII.

Bungsr MEKMOJIEKYJISIPHBIX
B3aNMOJICHCTBHH. Bmmsgune
MEKMOJIEKYJISIPHBIX
B3aMMOJICHCTBHH Ha CBOMCTBA 4 2
MOJIEKYJIIPHBIX PAaCTBOPOB U
HJIC.

TepMoanHaMUYeCKue OCHOBBI
dazoobOpazoBaHUsl.
IToBepXHOPCTHOE HATSKEHUE.

@akTOppl,  BIMAKOLNIME  HA
YCTOMUYMBOCTb  JUCIEPCHBIX 4 2
CUCTEM.

CaolicTBa HE(TIHBIX
JTUCIEPCHBIX  CTPYKTYp H
METO/Ibl UX OIPENEITICHMUSL.

Bcero 32 16

32

16

68

32




5.2. JIeKIMOHHDbIE 3aHATHS

Tabnuma 4
No HaumenoBanue pasnena
Coneprxanue pasaena
/o JVCLUTITUHBL
Knaccudukanus He(TAHBIX | KonmougHas Xumus - HayKa O IOBEPXHOCTHBIX SBICHUAX U
1. | IWCIEpCHBIX CUCTEM. JucniepcHbIX cucteMax. OCHOBHBIE CBOWCTBA JUCIIEPCHBIX CHUCTEN
Knaccudukanys AucnepcHbIX CHCTEM .
TepmoauHamuueckue GyHKIUHN TOBEPXHOCTHOTO CIIOSI.
Ctpoenue 5 CBOMCTBA | [ToBepXHOCTHOE HATSHKEHUE, CBOOOAHAS yACTbHAS
2 JIUCTIIEPCUOHHOM CPEbI MTOBEPXHOCTHAS DHEPTHS .
TepmomuHamMuueckas Teopus aare3nn [ mooca. AIre3ns KUIKOCT
Y CMayMBaHue.
Crnioco0sl OIIUCAaHUS
N Teopun agcopOun. MOHOMOEKYIISIpHAs: TEOPHST aJCOPOLHH
MEXaHUYECKUX CBONCTB.
3 Jlearmtopa. [lommmonexynsapHast agcopobuust. Teopus BOT,
OCHOBBI PEOJIOTHUH. v o ‘
onstHU. YpaBHeHus aacopouuu ['enpu, Opelinmmxa, JleHrmiop;
Hedrsanbie JIHACTIEPCHBIE
CTPYKTYPBI. Metonbl [ToBepXHOCTHO-aKTUBHBIE BellecTBa. [I0BEpXHOCTHASI aKTUBHOCT]
4 [IOJIy4YE€HHUS He(DTIHBIX | U akTOpbI, BIUsIOIINE HA Hee. Y paBHeHUe [IIHIIKOBCKOTO.
IH/ICHepCHI)IX CTPYKTyp. MCTOILI)I OIpeACICHNA IMOBEPXHOCTHOTO HATAKCHUA. .
Bunsl JIOKAJIbHBIX
oOpazoBaHuii B  HEPTIHBIX
AncopOuus Ha TBepABIX afcopOeHTax. AcopOIysi ra3os,
CUCTEMAX. Crpoenue
5 azcopOIus >KUIKOCTH, ancopOrwst noHOB. CriocoOb! moadopa
CIIOXKHBIX CTPYKTYPHBIX
a7IcopOeHTOB.
E€INHULL.
Bupt MCIKMOJICKYIIAPHBIX | Bo3gukHOBEHUE SIIEKTPHUECKOTO 3apsijia Ha HOBEPXHOCTH
B3aMMOJCUCTBHH. Brusiie pasnena ¢as. [loTeHmManonpeaessroIme U NPOTUBOHOHBI.
MEXMOJICKYTIAPHBIX Crpoenue JI9C. DneKkTpOoKHHETHUECKUN TOTEHITHAT.
6 B3aMMOJICHCTBUN HAa CBOWMCTBA | DieKTpodopes, 3IEKTPOOCMOC, HOTEHIIMAN TPOTEKaHMU,
MoneKyJ'[;[pHHX paCTB()pQB " | IOTCHOHUAJI CCAUMCHTAIIUN. CKOpOCTL BHGKTpO(bOpeSa u
H/JIC. anekrpoocmoca. Ctpoerne Mutiesisl. DakTopbl, BIUSIONINE Ha
TEPMOIMHAMUYECKUHN U NIEKTPOKMHETHUECKUH MOTCHIINAIIBI.
TepMoauHaMUYECKHE OCHOBBI
7 dazoobpazoBaHusl. CenvMEHTaLMOHHAsT  YCTOMYMBOCTH  JUCHEPCHBIX  CHCTEM.
[ToBepxHOpcTHOE HaTsDKeHUE. | CeaMMEHTaMOHHOE PABHOBECHE.
DakTopsl, BJIMAIOIINAC Ha | TepMoIuHAMUYECKUE U KHHETHUECKUE (DAaKTOPBI arperaTuBHON
8 YCTOMYMBOCTh  JUCIHEPCHBIX | ycroiunBocTH. Teopus ycToHunBOCTH THAPO(OOHBIX 30II€H
CHUCTEM. JIIDO. Teopust KHHETHKH KOAryisiind CMOITYXOBCKOTO .
5.3. JlaGopaTopHbIii TPAKTHKYM
Tabnuna 5
No HaumenoBanue
Haunmenosanue nabopaTopHbIX padoT
n/m | paszena JUCHUIIIHHBI
Crioco0Ob1  onucaHus
MEXaHUYECKHUX JlaGopatopnast pabora Nel. «Peonornueckne CBOMCTBA IUCIIEPCHBIX
1 | cBoiictB.  OCHOBBI | CUCTEM»

peoJioTuy.




TepMoguHamMu4yecku
€ OCHOBBI

JUCTICPCHBIX CUCTEM

JlaGopatopnast pabora Ne2.  «OmpezneneHne  MOBEPXHOCTHOTO
¢dazoo0pazoBaHusI.
HATSHDKCHUSI B HE(DTSHBIX JUCTIEPCHBIX CHCTEMaX).
IToBepxHOpCTHOE
HaTsDKEHUE.
DakTopsl,
BIIUSIOLINE HA .
. Jlaboparoprass pabora Ne3. «YcTOWUMBOCTH HEPTSHBIX TUCTIEPCHBIX
YCTOWYUBOCTH
CUCTEM.
JUCTIEPCHBIX
CHCTEM.
Y CcTOWYHNBOCTD JlaboparopHas pabora Ned. «Onpenenenre TeMneparypbl pa3MsardeHus

OUTYMOB.

Bune:
MEXMOJIEKYJIIPHBIX
B3aUMOJICHUCTBUIA.
Bimsaue
MEXMOJIEKYJIIPHBIX
B3aMMOJCUCTBUH Ha
CBOMCTBA
MOJIEKYJISIPHBIX
pactBopos u HJIC.

Jlaboparopuas padora NeS5. «OnpenencHue TeMIepaTypbl 3aCThIBAHUS
HEPTSHBIX JUCIECPCHBIX CUCTEM.

5.4. lIpakTH4eckue 3aHATHA (HE IPEIYCMOTPEHBI).

6. CamocrosiTtesqibHas padora cryaeHToB (CPC) mo nucumnminae
6.1.TembI 1511 cCAMOCTOATEILHOIO U3y4YEeHUS

Tabnuma 6

/1

TeMsbr AJI1 CaMOCTOATCIIBHOTO U3YYCHHU A

OCOOEHHOCTH KOJUIOMJIHOTO COCTOSIHUS He(pTH M He(TAHBIX MNPOAyKTOB. PaboThl
1 I'ypsuua uKycakosa B o6mactu HJIC.

YeroitunBocts HJIC 1 MeTOIBI €€ MecieioBanys Ut AUCTUIUISTHBIX He(TeNpOayKTOB

2
Yeroitunsocts HIIC 1 MeTozp! ee uccmenoBanus 1yisi HEPTIHBIX U Ta30HEPTIHBIX SMYJIBCHH,
3 neH
4 YcroitunBocts HJIC u MeTosp! ee riccnemoBanms myist TBepasix HIC.
5 YcroitunBocts HIIC 1 MeTOIBI €€ MccrieIoBaHws 1l He)TH U OCTATOYHBIX He)TEMPOTYKTOB.
6 OcHoBeI (pr3rko-xumuaeckoi mexauuku HIIC.
7 Peonormueckne Mopemu noseaenust HJC. CtpykTypHO-MeXaHUYeCKast IPOYHOCTb.

N3MmeHeHne yCTOMYMBOCTH U CTPYKTYPHO-MEXAHUYECKOW IIPOYHOCTU II0J BIIMSHHUEM
8 BHEIITHUXBO3IEICTBUHA.




9 Onextpodmnaeckue cBoiicta HIIC.
10 Jnarpammel (hazoBbix nipeBpamieHuii B HJ[C.
11 Cxema niepexo/ia o/jHo(ha3HOM CUCTEMBI B IBYX(Pa3HOE COCTOSIHUE.

Xumnyeckrne npespamienuss B HJAC. Biusaue ¢u3nyeckux mporeccoB Ha XMMHUYECKUE
12 | npeBpamenusu Ha cBoiicTBa HJIC.

6.2. Temsl pedepaToB

AncopOuus 1 ee IBUKYIIUE CUITbL. MOJIEKYIIpHO-KUHETUYECKUE SIBICHUS.
CoBpeMeHHbIE NPEACTaBIEHUS O COPOLIMOHHBIX MPOLIECcCax.

OMyNbCHUSl B COBPEMEHHOM MHpE.

MeToabl OYUCTKH U MOTYyYEHHUS KOJIJIOUIHBIX PACTBOPOB.

CycnieH3uu, uX CBOMCTBA U IPUMEHEHHE.

[ToBepXHOCTHOE HATSXKEHUE U a7ICOPOLIMS HA TTOBEPXHOCTH JKUKOCTH.

. [lonsiTHe O TOIJIMBHO-AMCIEPCHBIX CHCTEMaxX W JJIEMEHTaX CTPYKTYphl AUCIEPCHOU
¢ha3bl.

8. 3HaYeHHE KOJUTOMAHBIX CHCTEM M KOJIJIOMIHBIX IPOIIECCOB B IPUPOJIE.

MonexyinsipHas aacopO1us, €€ BUIbl 1 0COOCHHOCTH

Nooakwnhe

6.3. YueOHO-MeTOIMYECKOE 00ecTiedeHHe CAaMOCTOSITeIbHOI PadoThI CTY/IEHTOB

1. Tlonexxaesa H.W. ®uzuxoxumuss He(TAHBIX TUCHEPCHBIX cucTteM. HedTsHble nucnepcHble
CHUCTEMBI : KOHCHEKT JEKUUW IS CTyAEHTOB OakaiaBpuaTa IO HAIMpPaBIEHUIO MOJITOTOBKHU
18.03.01 «XuMuyeckasi TEXHOJIOTHS», HAPABICHHOCTh «XHUMUYECKasi TEXHOIOTHS MPUPOIHBIX
HHEPrOHOCUTENEH M YTIEpOAHBIX MaTepHanoBy», Bcex (opm oOydenus / [lomexaesa H.M.. —
KpacHosipck : CuOupckuil rocylapCTBEHHbI YHHUBEPCUTET HAyKH W TEXHOJOTMH HMMEHU
akagemuka M. ®. PemerneBa, 2020. — 56 C. — TekcT : 31eKTpOHHBIA // DIEKTPOHHO-
oubmmoreuynas cucrema [IPRBOOKS

2. Manxaii B.H. Hedtsanbsie aucnepcHble cucTeMbl : ydueOHoe mocobue / Mamxkaii B.H.,
Uekannena JI.B.. — Tomck : Tomckuii mosmrexaudeckuid yauepcutet, 2016. — 148 ¢. —
ISBN 978-5-4387-0720-2. — TekcT : 31eKTpOHHBIH // DnekTpoHHO-0MOaroTeuHas cucrema [PR
BOOKS

3. HoBukoBa E.A. JlucnepcHble CHCTeMBI : MeToauueckue ykazanus / HoBukoBa E.A.. —
Mockga : U3natenbckuii JJlom MUCuC, 2020. — 33 ¢. — TeKcT : 3JeKTpOHHBIH // DIEKTPOHHO-
oubnuoreynas cucrema [PR BOOKS

4. HNucnepcHbie cuctembl : ydeOHoe mocobue / E.B. Komokomosa [u ap.].. — CaparoB :
CaparoBckuil rocyapCcTBeHHbIN TexHuueckuii yuusepceuretr umenu FO.A. T'arapuna, 9b5C ACB,
2020. — 96 c. — ISBN 978-5-7433-3359-2. — TekcT : 2JIEKTPOHHBIH // DIEKTPOHHO-
oubnuoreynas cucrema [PR BOOKS

5. Jlucnepcupie cuctemsl : ydueOHoe mocoouwe / E.B. Komokonosa [u np.].. — CapatoB :
CaparoBckuil rocy1apcTBeHHbIN TexHuueckuil yuusepceuretr umenu FO.A. T'arapuna, 9b5C ACB,
2020. — 96 ¢. — DBC «IPRbooksy.

6. Jlio6uenko C.H. MunennoobpazoBanue B pactBopax I[TAB. ComroOunm3zainus : ydeOHOE
nocobue / Jlwobuenko C.H.. — Pocros-nHa-/lony, Taranpor : W3zmarenscTtBo HOkHOTO
denepanpHoro ynuBepcurera, 2019. — 116 c. — ISBN 978-5-9275-3320-6. — 3BbC
«IPRbooksy.

7. Jlocea M.A. KomiougHass XUMHS: TOBEPXHOCTHBIC SIBJICHUS, JUCIEPCHBIE CHUCTEMBI,
HaHoMmaTepuasbl : yaeoHoe mocooue / JloceBa M.A., Pacmenkuna H.A., Kyapsmos C.}O.. —



Camapa : Camapckuii ToCyIapCTBeHHBIN TexHu4Yeckuil yausepcuret, ObC ACB, 2020. — 164 c.
— DBC «IPRbooks».

7. OueHoYHbIE CpeACTBA

7.1. Bonpochkl K nepBoii py0e:KHOH aTTecTalMU

OorereopeTryeckre actieKThl HeTsHbIX qucnepcHbix cucteM (HIC).

CoBpeMeHHBIE TIPE/ICTABICHUS O COSTMHEHUSIX He()TH U MX CKIIOHHOCTH K B3aUMOICHCTBHSIM.
Hedtb kak mucnepchas cuctema. HMC u BMC u ux 0oCHOBHBIEC CBOMCTBA.

Cuiibl MEXXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M COOTHOILIEHUE MEKIY HUMU.

. ObpazoBanue acconuaroB. OCOOEHHOCTH KOJUIOMIHOTO COCTOSHMSI HepTH U HeTIHBIX
IPOJIYKTOB.

6. ®azau mexdaznbii cioi. [Tytn nx oOpazoBaHwsl.

7. @opMUpOBaHUE U CTPOEHHE CIOKHBIX CTPYKTYpHBIX equHull (CCE).

8. Mopuens crpoenust CCE.

9. 3aKOHOMEPHOCTH €€ MOBEICHHSI B HEPTAHBIX CUCTEMAX.

10.IIpesncraBienre 0 KMHETHKE M MexaHm3Me m3MeHeHusi pasmepoB U cBoiictB CCE. Kputudeckue
pamycblCCE Tepmoaunamuyeckue actiekTsl yctoitunBoctd CCE.

11. JIpyrue criocoObl OIMCaHNs CTPYKTYP B HEPTSHBIX CUCTEMAX.

12. TloBepXHOCTHBIE sIBIEHUS HA paszene ¢a3. [loBepxHOCTHOE HATSHKEHHE.

13. TepmMoiMHAMUKA TOBEPXHOCTHBIX SIBJICHUI.

14. MeTo/ibl M3y4eHus IOBEPXHOCTHBIX CBOMCTB pazimnuHbix H/IC.

15. TToBepXHOCTHBIE 1 0OBEMHBIE CBOMCTBA HE(YTSHBIX CHCTEM.

16. Iepepacripenenienue BeImecTB MexXIydazamu.

17. Xumunyeckue nipesparttenus B HJC.

18. BiusiHue (przndeckux mpolieccoB Ha XUMHUYECKHe NpeBpalieHus u Ha ceoiictBa HJIC.

19. Meronp! onpenenenus qucniepcHocti HJIC.

20. CemMeHTaLMOHHBIE METO/BI onpenienieHus rucnepcHoct HZC.

21. Konmykromerpudeckuil Meto onpeaennerus auctepcHoctd HIC.

22. Onpenenenus qucriepcHocTd HIIC ¢ moMOIIIbo reb-IpOHUKAoIIei XxpomaTorpadu.

23. Onpenenenust mucrtiepcHocty HJIC ¢ TOMOIIIBIO 371EKTPOHHON MUKPOCKOITHH.

24. Onpenenenns qucniepcHocti HIIC ¢ oMOIIBo peHTIeHOBCKOTO PacCEsTHUSL.

25.Metonel ompenenenust qucnepcHoctd HJIC, ocHOBaHHBIE Ha M3YY4EHHHM HMX MOJIEKYJISIPHO-
KHUHETUYECKUX CBOMCTB.

26. Kocennble MeTozibl onpezenenus auctiepcHoct HJIC.

27.IlonsTre 0 pazmuuHbIX Buax yeroiunBocti HJC.

28. YcroitunBocts H/IC 1 MeTo/ip! ee nccneioBaHus 1isl TUCTUIUIATHBIX HE(TEPOTyKTOB.

29. Ycroituuocts HJIC 1 MeTO1BI €€ nccnenoBans JUTst He(hTH U OCTAaTOYHBIX He(PTENPOTYKTOB.

30. YcroiurBocts HJIC 1 MeTos1pI €€ rccienoBanus st HEPTSHBIX ¥ Ta30HETSHBIX SMYITLCHH, TICH.
31. Ycroiunocts HJIC 1 Metonp! ee uccnenosanus uist TBepasix HIC.

32. OcHoBb! puzrko-xumudeckoi mexanuku H/IC.

33. Peonornueckue moaenu noseaenns HIC.

34. CTpyKTypHO-MEXaHNYECKas [IPOYHOCTb.

35.I3MeHeHne yCTOMYMBOCTH M CTPYKTYPHO-MEXAHWYECKOW MPOYHOCTH IOJ BIUSHUEM BHEIIHUX
BO3JICUCTBUM.

36. Dnexrpodusmdeckue cBorictea HJIC.

37. Arperarusnas ycroitunBocts H/IC. Ports ITAB 1 BMC B crabumzanum H/IC.

38. lnarpamma dazoBbix npeBpartiennii B H/IC.

39. Cxema riepexofia oJJHO(ha3HOM CUCTEMBI B IBYX(a3HOE COCTOSTHHE.

40. dazoBbIe repexo/ibl B HeTAHbIX cucTeMax 1 pona.

41. KurieHue - KOHJICHCALIHSL.

42. Kpucrainusanus U CTEKIOBaHHE.

akrowdE



Bonpocekl ko BTOpOIi aTTecCTAlUMN

1. Tunbl HeTSHBIX AUCHIEPCHBIX CUCTEM B IMPOMBIILUIEHHBIX mporieccax. HIC «ra3-KumKocTby.

2. Tunb! HeQTSAHBIX JUCHEPCHBIX CUCTEM B NPOMBIIUIEHHBIX mpoueccax. HAC  «kuakocTs-
KHUJIKOCTHY.

3.Turbl He(PTSIHBIX AUCIIEPCHBIX CUCTEM B IIpoMbIlUIeHHBIX Ipoueccax. HIC «rBepaoe teno-
KHUJIKOCTHY.

4. Tunbl He(PTAHBIX UCIIEPCHBIX CUCTEM B IIpoMBbIILIeHHbIX Iporieccax. HIC «ra3-TBepmoe Teno» n
<OKUJIKOCTB-TBEPIIOE TEJION.

5. Tunbl HeTAHBIX JUCHEPCHBIX CHCTEM B INpoMbIIUIeHHBIX mpoueccax. HIAC «rBepmoe Teno-
TBEPJIOE TEIION.

6.1 Ipuxnannaeie acnektsl Grsuko-xumun HIIC. Texnomoruu ¢ ooparumeiva HJIC. Jlemapaduamzaium
(pakmuit HeTH OXITKICHHEM U KOMITIEKCOOOpa3oBaHueM KapOaMuaoM. Poiib BHEIIHUX (paKTOpPOB
(mpupoja pacTBOPUTENST M TEXHOJOTMYECKUX IapaMeTpoB) Ha (HOPMHUPOBAHUE CTPYKTYpPbl U
pa3MepoB TUCTICPCHOM (Da3bl.

7.I'maparooOpa3zoBaHue B CpeA€ YIVIEBOAOPOAHBIX ra30B. BiusHue BHemHUX (HaKTOPOB
(BI@XXHOCTH, YHCTOTHI Ta3a M TEXHOJOTMYECKUX TapaMeTpoB) (OPMHUPOBAHUS pa3MEpOB
JHcnepcHoi (asbl.

8.TexHomornu ¢ KoutoumHbIMH, 4dacTHdHO HeoOparumbiMu HJIC. TlomydeHuwe oOCTaTOYHBIX W
OKHCJICHHBIX OUTYMOB.

9.TexHomornu c¢ oOpazoBanueM TiryOokux HeoOpatuMbix HJIC. TepMOKpEKMHT M KOKCOBaHHWE
r1yookux HeoOpatuMbix HJIC B mporiecce XMMHYECKOTO IPEBpAILEHUS ChIpbs. BiisHue BHEIIHHX
(aKTOpPOB HAa KHHETUKY MPEBPAILICHHIA.

10.Texnonoruu ¢ obpasoBanueM Tiryookux HeoOpatumbix HJIC. Karamuriueckuii kpekusr. Bnusiaue
BHEIIHUX ()aKTOPOB HA KHHETUKY NPEBPAIICHHIA.

11.Texnonoruu ¢ obpaszoBanueM riryOokux HeoOparumeix HJIC. T'maporeHM3alioHHbIE MPOLIECCHI.
Bnusiaue BHemIHUX ()akTOPOB HAa KHHETUKY MPEBPAIICHHH.

12 KonnougHo-XuMHUECKUE  CMOCOOBl  MHTEHCU(UKALUMM  SKUJAKO(PA3HBIX  MPOLECCOB.
13.PerynupoBanue (a30BbIX MNEPeXoA0B B reTepo(a3HOM TIPOIECCe OKUCICHUS HEe(PTIHBIX
OCTaTKOB.

14.ITonOop nucnepcHoi ¢a3bl U TUCTIEPCHON Cpeibl MpU MPOU3BOACTBE IUIACTUYHBIX CMa3oK.
M3meHeHne KauecTBa IUIACTUYHBIX CMAa30K B 3aBUCHUMOCTH OT KOJIMYECTBA U INPHUPOJIBI
HAIOJIHUTENICH U 3aryCTUTEIICH.

15.ITpuroroBrieHre TOBAPHBIX HEPTEPOIYKTOB.

16.Xpanenue HeTEIPOTYKTOB.

17 ITpuroroBieHue )KUIKUX TOBAPHBIX HEPTEIPOIYKTOB.

18.BimsiHe TIPHPOIBI M KOJIMYECTBA JMCTICPCHOM (ha3hl HA KAYEeCTBEHHBIC XapaKTePUCTUKK TOBAPHOM
POAYKIMH [TPU KOMITayHIUPOBAHHH.

19.Crioco0s! onpesnienieHust CTPYKTYPHOM BS3KOCTH TSKEITBIX OCTATKOB.

20.0Ompenenenue apreratuBHoi ycroiunBoctu HIC (amynbcuii).

21.MeTozpB! OTIpeieeHust WHTEHCUBHOCTH MeHoOoOpa3oBaHus U
NIEHOTAIIeHUs] HEPTEPOAYKTOB.

22.BnusiHue MONSPHBIX pacTBOPUTENEH Ha TeMIIepaTypy HOMYTHEHUS He(QTAHBIX (PpaKiuii.
23.MeToapl COCTaBICHMS KOMIIO3UIMM HEPTAHBIX OUTYMOB U oOmpeaereHue (QHU3UKO-
XUMHAYECKUX CBOMCTB KOMITO3UIIUH.

24.MeTopl COCTaBJICHUS KOMITO3UIIMKA HE(PTSIHBIX MapaduHOB U OIpenesNeHue (U3UKO-
XUMHYECKHX CBOMCTB KOMIIO3HIIMH. B TIpoIieccax TOOBIYH u TPaHCIOPTHPOBKH.
25.TpaHcriOopTUPOBKA HEPTAHBIX CUCTEM.

26.BiusHue BHEIIHUX BO3JEHCTBMH Ha  (PU3MKO-XMMHYECKHE, OHKCIUIyaTallMOHHbIE U
HKOJIOTUYECKUE CBOUCTBA HEPTEMPOAYKTOB (KOHLENIMS 3KCTPEMAJIbHOTO  COCTOSIHUSA).
27.HectpykrypupoBaHHble (HEHAINIOJHEHHBIC) CHUCTeMbI. Pa30aBieHHBIC, KOHIICHTPUPOBAHHBIC W
CHJIBbHO KoHLIeHTpupoBaHHble HIIC.

28.Cnioco6s!1 nonyuenust HanoiaHeHHbIX H/IC u3 HenanonHeHHbIX. OOpaTHMble U HEOOpaTUMBbIE



HaroJHeHHble cucteMbl. Ilepexon cobomuo mucnepcHbix CCE (30mm) B CBSI3HO-IHICHIEPCHOE
COCTOSIHUE (CTYIHH) 1 HA00OPOT.

29.IlonsTre 0 pa3mmuHbIX Bumax ycrornunBoctd HIIC.

30.CTpyKTypHO-MEXaHUYECKast POYHOCTD. MI3MEHEHHEe YCTOWYNBOCTU U CTPYKTYPHO-MEXaHUIECKOH
MPOYHOCTH MO/ BIUSHUEM BHEITHUX BO3JCHCTBHIA.

31.Arperarusnas ycroitanBocts HZIC.

7.2. Bonpochbl K 3a4eTy

1. Oommereoperryeckue actiekThl HeTsiHbIX auctiepcHbIx cucteM (H/C).

2. CoBpeMeHHBIE PEICTaBICHNS O COSTMHEHUSIX He(PTH U MX CKIIOHHOCTH K B3aUMOJICHCTBUSIM.
3. Hedtp xak nucnepcHas cucrema. HMC nu BMC 1 ux OCHOBHBIE CBOWCTBA.

4. Cuibl MEXMOJIEKYIISIPHOTO B3aUMOZEHCTBUSI K COOTHOILICHHE MEXKITY HUMHU.

5. O6pazoBanue accoruatoB. OCOOEHHOCTH KOJUIOWJHOTO COCTOSHUA HePTH U HEePTIHBIX
HPOYKTOB.

6. ®aza u Mmexdasusbii cinoi. [Tyt ux oOpa3zoBaHus.

7. DopMUpOBaHUE U CTPOEHHE CII0KHBIX CTPYKTYpHbIX eauHuL (CCE).

8. Mopens crpoenust CCE.

9. 3aKOHOMEPHOCTH €€ TMOBEICHUS B HEPTAHBIX CUCTEMAX.

10.  IlpexcrapieHue 0 KUHETHKE U MexaHU3Me M3MeHeHus pasMepoB U cBoiicTB CCE. Kpurmdeckue
pamycblCCE Tepmoaunamuyeckue actiekTsl yctoitunBoctd CCE.

11.  [lpyrue cnocoObl OnmrcaHus CTPYKTYp B HEQTSIHBIX CHCTEMAX.

12.  TloBepxHocTHbIe siBNeHUs Ha pa3zene ¢az. [loBepxHOCTHOE HATsHKEHHME.

13.  TepmommHamuka HOBEPXHOCTHBIX SIBIICHUI.

14, Mero/1bl U3yueHHUs TOBEPXHOCTHBIX CBOMCTB pazinrunbix HJIC.

15.  TloBepxHOCTHBIE M1 0OBEMHBIE CBOMCTBA HE(PTIHBIX CUCTEM.

16.  IlepepacnpeneneHue BeIeCTB MEX Ty(asamu.

17.  Xummueckue npespaienus B H/C.

18.  BumsiHue pu3M4ecKHX MPOLECCOB Ha XUMHUYECKHUE peBpalieHus 1 Ha cBoiictea HJIC.
19.  Meroas! onpenenenust ucniepcHocty HIC.

20. CenumeHTalmoHHbIEe MeTOIBI onpeneseHus auctiepcaoct HJIC.

21.  Konnykromerpudeckuii MeTon onpenenens ucriepcHocta HJC.

22. Onpenenenns qucnepcHocT HJIC ¢ moMoIipro refb-IpoHrKaroIIen XpoMaTorpaduu.

23.  Omnpenenenus aucnepcHocty H/IC ¢ OMOIIBIO 371eKTPOHHOM MUKPOCKOIIHHL.

24.  Omnpenenenus aqucnepcHocti HJIC ¢ OMOIIBIO pEHTTeHOBCKOTO PacCestHUSL.

25.  Meromp! omnpenenenus mucrnepcHoctd HJIC, ocHOBaHHbIE Ha M3YYEHHUM HMX MOJEKYJSPHO-
KHUHETUYECKUX CBOMCTB.

26. Kocsennnie Meronpl onpenenenus aucriepcaoctr HIC.

27.  Tlonstue o pazmmunbIX Busiax ycroitunsocti HJIC.

28.  VYcroitunBocts HIIC 1 MeTOIBI €€ McCie1oBaHus U AUCTUIUISITHBIX He(TePOTyKTOB.
29.  VYcroiunsocts HJIC 1 MeTO/IBI €€ HecneioBanust Jutst HehTH ¥ OCTAaTOUHBIX He(TEIPOTyKTOB.

30. YcrourBocts HJIC 1 MeToIBI €€ rccieioBanvst it HOTSHBIX U Tra30He(DTSHBIXK AIMYITBCHI, TIEH.
31. VYeroitunBocts HIIC 1 MeTozibl ee nccnenoBanus 1yt TBepasix H/C.

32.  OcHoBbl puzHKo-xumuyeckoii Mexanuku HZIC.

33. Peonormueckue monem moseaeHns HJC.

34.  CrpyKTypHO-MEXaHHYeCKast IIPOIHOCT.

35. N3MeHeHne yCTOMYMBOCTM M CTPYKTYPHO-MEXAHHWYECKOM IPOYHOCTH TMOJ, BIUSHHEM
BHEILIHUXBO3EHCTBUM.

36.  Dmektpodmsuyeckue cBorictea HIIC.

37.  ArperarusHas ycroitunBocts HJIC. Poms ITAB 1 BMC B crabunmzarmun HJIC.
38.  Jlmarpamma dazoBbix npeBparnienuii B HJIC.

39.  Cxemamnepexona oAHO(A3HON CUCTEMBI B JIBYX(ha3HOE COCTOSHHE.

40. ®dazoBbIe IEPeX0/Ibl B H(YTSHBIX cUcTeMax 1 posa.

4]. Kurenne - koHeHCarysL.

42.  Kpucrammm3zanus 1 CTEKJIOBaHHE.



43. Turibl HehTAHBIX AMCIIEPCHBIX CUCTEM B IPOMBIILIEHHBIX Tporieccax. HIC «@a3-KumkocTby.

44, Turel He(TAHBIX TUCIIEPCHBIX CHCTEM B MPOMBIILIEHHBIX mporeccax. HIAC  «kuakocTs-
AKHUJIKOCTBY.

45.Tunbl HeTAHBIX TUCTIEPCHBIX CUCTEM B MPOMBIILIEHHBIX nporeccax. HJIC «rBepmoe Terno-
AKHUJIKOCTbY.

46.Tvmb! He(hTAHBIX JUCTIEPCHBIX CUCTEM B POMBIILTEHHBIX mporieccax. HIIC «ra3-TBepmoe Teno» u
<OKUJIKOCTB-TBEPJIOE TEJION.

47. Tunbl He(PTSAHBIX TUCIIEPCHBIX CHCTEM B MpoMbIIUIeHHBIX mnpoueccax. HJIC «rBepmoe Temo-
TBEPJIOE TEIIOM.

A8.Ilpuknamaeie  acnektbl  ¢usuko-xumun  HJIC.  Texnomormu ¢ obparumeivu  HJIC.
Henapadunmzanmm (pakimii HeTH OXJIKASHHEM M KOMIUIEKcooOpasoBaHueM KapOamunom. Pomb
BHEUIHUX (PaKTOPOB (IIPHPOJIA PACTBOPUTEINS M TEXHOJIOTMYECKHUX MapaMeTpoB) Ha (popmupoBaHUe
CTPYKTYPBI U Pa3MepOB AUCTIEPCHOM (pa3bl.

49.I'unparoobpa3oBaHue B Cpele YIJIEBOJOPOIHBIX Ta30B. BiusHue BHemHUX (aKTOpoB
(BIaXXHOCTH, YHMCTOTHI Ta3a M TEXHOJOTMYECKUX TapaMeTpoB) (HOPMHUPOBAHUS pa3MEPOB
JHcnepcHoi (asbl.

50.Texnomornn ¢ KoyutoMaHBIMH, YacTHuHO HeoOparumbiMu HJIC. IlomyueHue oOCTaTOUHBIX H
OKHCJICHHBIX OUTYMOB.

51.Texnomornn ¢ obpasoBanueMm TiyOokux HeoOpatumbix HJIC. TepMOKpEeKMHT M KOKCOBaHHUE
r1yookux HeoOpatuMbix HJIC B mporiecce XMMHYECKOTO IPEBpAILEHUsS ChIpbs. BiisHue BHEIHHX
(axTOpPOB HAa KUHETUKY MPEBPAILICHHIA.

52.Texnomnorun ¢ obpazoBanreM rmyookux Heobparumbix HJIC. Karammmuueckuit kpekunr. Brmsaue
BHEIIHUX ()aKTOPOB HA KHHETUKY NPEBPAILICHHA.

53.Texnomnoruu ¢ obpazoBanueM riryookux HeoOpatuMbix HJIC. ['maporeHusanyioHHbIe MPOIIECChL.
Bnusiaue BHemHUX (hakTOPOB HAa KUHETUKY MPEBPAILICHHH.

54 Komion1HO-XMMHUYECKHE  CIOCOObl  MHTEHCHU(HKAIMKU  KUAKO(DA3HBIX  MPOIECCOB.
55.PerynupoBanre (a3oBbIX NEpexoJoB B TreTepodasHOM Mpolecce OKUCICHHS] HEPTIHBIX
OCTaTKOB.

56.IToxdop mucnepcHoi (ha3bl W JUCTIEPCHOW CpeIbl MPU TPOHM3BOACTBE TUIACTUYHBIX CMAa3oK.
M3meHeHne KauecTBa IUIACTUYHBIX CMa30K B 3aBUCHUMOCTH OT KOJIMYECTBA U INPHUPOJIBI
HAIOJIHUTENIEH U 3aryCTUTEIICH.

57.1IpuroToBieHne TOBAPHBIX HE(PTEPOTYKTOB.

58.Xpanenne He(hTENPOTYKTOB.

59.IIpuroToBieHNE KUAKUX TOBAPHBIX HEPTEIPOTYKTOB.

60.BrmsiHIIe IPHPOIBI M KOJIMYECTBA JIUCTIPCHOM (ha3hl Ha KAYeCTBEHHBIC XapaKTEPHCTHKH TOBAPHOM
HPOAYKIMH [TPU KOMITayHIUPOBaHHH.

61.Crioco0sI orpeiesieH s CTPYKTYPHOH BSI3KOCTH TSIKEIBIX OCTATKOB.

62.0mnpenenenue apreratuBHoi ycroitunBoctu HIC (amynbcuii).

63.MeTtoibl OnIpeeIICHUS HNHTEHCUBHOCTH MeHooOpa3oBaHus U
NIEHOTAIIeHUs] HEPTEPOAYKTOB.

64.BrnusiHue MONSPHBIX pacTBOPUTENEH Ha TeMIIepaTypy HOMYTHEHUS He(YTAHBIX (ppaKiuii.
65.MeToapl COCTaBICHMS KOMIIO3UIMM HEPTAHBIX OUTYMOB U oOmpeaereHue (QHU3UKO-
XUMHAYECKUX CBOMCTB KOMITO3UIINH.

66.MeToapl COCTaBJIEHUS KOMITO3UIMKA HEPTSIHBIX MapauHOB U OIpeneseHue (U3UKO-
XUMHYECKHX CBOMCTB KOMIIO3HIIMH. B IpoIieccax TOOBIYH u TPaHCIOPTHPOBKH.
67. TpancriopTUPOBKA HEPTAHBIX CUCTEM.

68.BriusHe BHEMIHUX BO3JMEHCTBHH Ha (PHU3HKO-XMMHUYECKHE, OKCIUTyaTallHOHHBIE U
HKOJIOTUYECKUE CBOUCTBA HEPTENPOAYKTOB (KOHLENIMS SKCTPEMAJIbHOTO COCTOSIHUSA).
69.HectpykrypupoBanHble (HEHAINOJHEHHBIC) CHUCTeMbI. Pa30aBieHHBIC, KOHIICHTPUPOBAHHBIC W
CHJIBbHO KoHIIeHTpupoBaHHble HIIC.

70.Cnioco6s!1 nonyuenust HanoiaHeHHbIX H/IC u3 HenanonHeHHbIX. OOpaTHMble U HEOOpaTUMBbIE
HaroHeHHble cucteMbl. [lepexon cBoOomuo maucrepcHbix CCE (301M) B CBS3HO-IAMCIIEPCHOE
COCTOSsIHUE (CTYIHH ) 1 HA0OOPOT.



71.IlonsTre 0 pa3zmmuHbIX BUaax ycroiunBoctr HIIC.

72.CTpyKTypHO-MEXaHIYECKasi POYHOCTb. VI3MeHeHne yCTONUMBOCTH U CTPYKTYPHO-MEXaHUYECKON
MIPOYHOCTH NOJ1 BJIUSTHUEM BHEIIHUX BO3CHCTBUM.

73.ArperaruBnas yctoitunBocts HJIC.

Oopasen Omiera K 3a4eTy

I'po3HeHcKkuil rocygapcTBeHHbIH He(PTAHON TeXHUYECKHMII YHUBEPCUTET
uM. akag. M.JJ. MuiiimoHIuKoBa
HucruryT HedTH U rasa
I'pynna "HT, HTC" Cemectp "6"
JucnnnimHa "TloBepxHocTHbIe aiBaeHust B HAC"
Bujer Ne 2

1. Arperarusnas ycroituuBocts H/IC.

2. HectpykTyprpoBaHHbIE (HEHAIOIHEHHbIE) cucTeMbl. Pa30aBiieHHbIe, KOHIIEHTPUPOBAHHBIE M CHITBHO
koHueHTpupoBanHubie HJ[C.

3. Texnonoruu ¢ o0pazoBaHueM riryookux Heooparumbix HIIC. Karamutiyeckuii KpeKHHT.

IMoanuck npenogasBaresis

7.3. Tekyuii KOHTPOJIb

Bonpocs! k ko10KBUYMY 1

1. Knaccudpukanus aucrnepcHbIX CHUCTEM [0 pa3MepaM 4YacTHIl JUCIEpCHOW  (asbl.

KonnonnHo-aucnepcHsie cUCTEMbl. MUKPOTe€TEpOreHHbBIE CHCTEMBI.

2. OCOoOEeHHOCTH MPOSBICHUS MOJIEKYJIIPHO—KUHETUYECKUX CBOICTB
cBoOOoHO U CTIepCHBIX cucTeM. CenuMeHTalmoHHO—IudPy3HOE paBHOBECHE.

3. [lepBriii 3akoH ®uka g aAudpdys3un. ['pagueHT KoHUEeHTpauuu. YacTuyHas U rpamm-

yacTUYHasiKOHLEeHTpauuu. CpeaHuil cABUT yacTULbl. Y paBHeHUE DifHIITeHa-CMOTyXOBCKOTO.

4. bapomerpuueckas ¢popmyna Jlamnaca. Ypasaenue Ileppena-bonbimana.

5. bpoyHOBCKO€E BHKEHHE, TPUUMHBI €T0 CYLIECTBOBaHUs. Teopus DUHIITENHHA.

6. Ocenanue TUCHEPCHBIX YacTUIl B cycrieH3usiXx. CucTeMbl MOHO-, OU- U TIOJIUANCIIEPCHBIE;

aHaJIn3 Tpa(l)I/IKOB, OIIMChIBAOIIMX HAKOIINICHHUEC OCalaKa. OHpCI[CJ'ICHI/IC (bpaKHHOHHOFO cocCTaBa
JAUCIICPCHBIX CHCTCM. HOCTpOCHI/IC I[I/I(I)(bepeHI_II/IaJ'IBHLIX KPpHUBBIX PaCHpCACICHUA YaCTUIL
HOHHI{HCHCpCHOfI IIPICHCpCHOﬁ CUCTCMBEI.

Bonpocs! kK KOLITOKBHYMY 2

1. TepMuH «OBEpXHOCTHOE HaTsKEHUE» (cuia, padota, sHeprus). [IpuunHa nmposBieHus
ATOTO CBOMCTBA Ha MOJABIKHBIX IpaHUIlAX paszena ¢as. Pons Temmeparypsl.

2. [TpyHuMn noaxoja K TEPMOAMHAMUYECKOMY OIMCAHUIO T€TEPOr€HHBIX CUCTEM B METOJE
n30bITKOB ['100Ca (KOTMUECTBO BEIIECTBA B Pa3HBIX TOYKAX CUCTEMBbI, SHEPTUSI CHCTEMBI).

3. IToBepxHOCTHas akTUBHOCTh. BemiecTBa noBepxHocTHO-akTUBHBIE (IIAB) 1 nHaKTHBHBIE
(IINAB) mo OTHOUIEHHWIO K BOJAE M JPYT'MM pacTBOPUTENAM. AJCOpOIMS Ha TpaHHLE C
BO3JyXOM B 3THX cilydasx. Ilepexol OT M30TEpMbl MOBEPXHOCTHOIO HATSHKEHMSI K M30TEpME
ancop6mmu [TAB. CemelictBa 3TUX u30TEpM Il ToMosiormdeckux psmoB ITAB. IlpaBuio



Mroxmno-TpayOe u ero oObsICHEHHE.

4. BreiBox apcopbumonHoro ypaBHenus: [ m66ca. Beion ypasHenus Jlenrmropa. [lepexon k
JUHEHHOMY BUAY YypaBHEHHUs JIeHrMiopa, HaXOXIEHHUE €ro KOHCTAaHT MU OIEHKa pa3MEpoB
mosekyn [TAB.

5. Ces3p amcopOUMOHHBIX ypaBHeHui [mO6ca m Jlenrmiopa, mepexoa K YpaBHEHHIO
[InmKoBCKOroO.
6. DKCHepUMEHTAIBHBIE METObI OTIPEICTICHHUSI TOBEPXHOCTHOTO HATSKEHUSI.

Bomnpocsl k KO/L1IOKBUYMY 3

1. JInopunvHbIe ¥ MTMOPOOHBIE CHCTEMBI. BO3MOKHOCTH CaMOIIPOU3BOIBLHOTO JUCIICPTUPOBAHUS
B reTeporeHHou JmodunbHo# cucteme. Kpurtepuii Pebunmepa.
2. lloHATHA CEIMMEHTAIlMOHHONW M arperaTuBHOM YCTOMYMBOCTH JHUO(POOHBIX THUCHEPCHUH,

(bakTOpBI UX OMPEIEIAIOINE.

3. Koarymsmus. Ilpuumsbl paspymieHus: AucnepcHbIX cucteM. llopor Kkoarymsuuu 307ei
anekrposnutamu. Ilpasuno Ulyneue—Iapau. M3meHeHHe 37€KTPOKMHETUYECKOTO MOTEHIMANa
YacTUI] TpH KOATYISIUA HHIUPQPEPEHTHBIMH ¥ HEUHAU((GEPEHTHBIMH AIIEKTPOIUTAMHU.
SIBneHneHenpaBUIIbHBIX PSAJIOB.

4. OCHOBHBIE UJIEH TEOPUU KOATYISUU TUAPOPOOHBIX 301ei nekTponmutamu (Teopus JJIDO).
PacknunuBaromiee napinenve 1o JepsruHy. OHepruss Cuil OTTAJIKUBAHUS W B3aWMHOIO
npuTsKeHus. Mi3aMeHeHune 3TuxX napameTpoB B 3aBUCMMOCTH OT PAaCCTOSIHUS MEXY YaCTULIAMM.

5. IloTtenmuanbpHasi KpuBas 3aBUCUMOCTH B3aUMOJEHCTBHS YaCTUIl AUCHEPCHOW (a3pl OT
paccrosinusa mexxny Humu. [lonrBepxkaenue npasuna Llynsie—I"apau Ha ocnoBe Teopuun JJIDPO
(3aKoH 1ecTol cTenenu JlepsAruna).

6. Ilepuoanyeckuwe KOJUIOMAHBIE CTPYKTYpbl W TPHYMHA WX CYIIECTBOBaHHA. BrusiHHE
AIIEKTPOJIUTOB U TEMIEPATYPhI HA UX YCTOWYUBOCTH (JIDO).

Bonpocs! k ko/L1I0KBUYMY 4

Kaxue Buibl yCTOWYMBOCTD JUCTIEPCHBIX crcTeM Bbl 3HaeTe?

UYro Takoe arperatuBHasi yCTOMYMBOCTh?

Haiite onpeaeneHue GIOKYISAIUH U KOATECHEHIINH.

Uro Takoe CIIOXKHBIE CTPYKTYpHble enuHUIBI? OT Kakux [apaMeTpoB 3aBUCHUT

AowbdeE

HOCTOSSHCTBO UXCBOWUCTB?
5. Kaxk BnusieT BSI3KOCTh Ha arperaTUBHYIO YCTOMYHUBOCTh?
6. Kak 3aBHUCHT BSI3KOCTH OT KOJIMYECTBA MOau(UKaTopa’?



7.4. Onucanue nmoxka3arejieil 1 KPpUTEepHeB OLEeHUBAHUSI KOMIIETEHIIHIi HA PA3JIMYHBIX dTanax ux (opMHPOBaHHSs, ONIMCAHHUE IIKAJIbI OLleHUBAHHUS
Taoauna 7

[Inanupyemsle  pe3ynbTaThl
OCBOEHUS KOMIICTEHIIH

Kputepuu orieHuBaHMs pe3yabTaTOB 00ydeHUS

MeHee 41 GatoB
(HEeyIOBIETBOPHUTEIHHO)

41-60 6autoB
(YHOBIETBOPHUTEIHHO)

61-80 GamioB

(xoporto)

81-100 6amioB
(oTmm9HO)

HaumenoBanue
OIICHOYHOTO CPEJICTBA

[IK-1. Crnocoben pa3pa6aTHBaTb HOBBIC 1 COBCPIHICHCTBOBATb HeﬁCTBYIOIHHe MCTO/JbI IIPOBCACHHUA aHAJIN30B, HUCIBITAaHUN U UCCIICOBAHUM.

3HATH: @parmenrtapuslc 3HaHud | HemonHble 3HaHusA CdopmupoBaHHEIe, CdopmupoBaHHbIe
- TCOPCTUUCCKHUEC OCHOBBI U HO coAcpKamure | CUCTEMATUICCKUC
IPUHLUIIEL XUMUYECKUX U OTACIBbHBIC HpO66J]I>I 3HaHUA
(U3HKO-XMMHYECKHIX SHaHW

METO/I0B aHAJIN3a;

-METOJIbI

TEPMOAVMHAMUYECKOTO

ONMMUCAHUS XHUMHYECKUX H

¢$a30BBIX paBHOBECHH B

MHOT'OKOMIIOHEHTHBIX

CUCTEMAX;

- OCHOBHBIE  CBOMCTBa

JUCIIEPCHBIX CUCTEM;

yMeThb: YacTu4HbIE YMEHHS Henomnnsle ymeHus YMenus nonusle, | ChopMupoBaHHbIE
- NPOBOAUTH  PACUETHI JI0ITy CKarOTCS YMEHUSI
OCHOBHBIX XapaKTECPHUCTHUK HEOOIIbIIHNE OUIHOKH

JUCIIEPCHBIX CUCTEM c

HCIIOJIb30BAHUEM OCHOBHBIX

COOTHOIIEHUHN

TEPMOAVHAMUKH

IMOBEPXHOCTHBIX SIBJICHHIA.

Bormpocsr 1 ouneTsl K
TEKYIUM U PyOSIKHBIM
aTTEeCTaIUM;

Bomnpocs! k 3auery;

Bormpocs! s
KOJJTIOKBUYMa




BJIAJETh:

- METOJaMH  HM3MEpEHHUs
IIOBEPXHOCTHOT'O
HATSDKEHHUsI, KPacBoro yria,
BEIMYMHBI  acopOLuu U
YACIBHOU [IOBEPXHOCTH,
BA3KOCTH, KPUTHYECKON
KOHLEHTpaLuu
MHULIEII000pa30BaHus,
IIEKTPOKUHETUYECKOT O
IIOTEHLINANA,

- METOJaMH IPOBEICHUS
JUCIIEPCUOHHOIO  aHalln3a,
MEeTOoAaMHU ONpeEICHUS
CBOICTB HEPTSIHBIX
JUCIEPCHBIX  CUCTEM H
OLICHKM WX arperaruBHOMN
YCTOMYUBOCTH.

YacTtuuHoe
HaBBIKAMH

BJIaACHUC

Hecucremaruueckoe
MPUMEHEHNE HaBBIKOB

B cucremarnyeckom
PUMEHEHUH
HaBBIKOB
JOIyCKAIOTCSI
pooebl

Ycnenrnoe
CHCTEMATHYECKOE
MIpUMEHEHNE
HaBBIKOB




8. OcobeHHOCTH peajm3aniui JUCHUIVIMHBI JJIsd HHBAJAUI0B M JHI ¢ OrpaHUYC€HHBIMU
BO3MOKHOCTSIMH 3/10POBbA

s ocymiecTBieHus MPOLEenyp TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTecTallin
oOyyaromuxcsi co3gaHbl (OHABI OLEHOYHBIX CPEICTB, AAANTHPOBAHHBIC AJsI MHBAIMAIOB W JIHI C
OTPaHWYEHHBIMH  BO3MOXXHOCTSIMH ~ 37I0POBbSI W TO3BOJISIIOINIME  OIEHUTHh JOCTIJKEHHWE  HMHU
3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTelbHOM NporpaMme pe3yjibTaTOB OOYYEHHS M ypPOBEHBb
c(hOpMUPOBAHHOCTH BCEX KOMITCTECHIINH, 3asBICHHBIX B 0Opa3oBarenbHON mporpamme. Dopma
MPOBEJCHUS TEKyIIeW aTTecTallid I CTYACHTOB-MHBAJINAOB YCTAHABIMBACTCA C y4YETOM
WHIWBUAYAJIbHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH (yCTHO, MUCBMEHHO Ha Oymare, MHCHMEHHO Ha
KoMIbIoTepe, B (opme TecTHpoBaHus W T.M.). llpu TecTupoBaHWHM IS CIAOOBHOALINX CTYICHTOB
UCTIONB3YIOTCS (OHIBI OICHOYHBIX CPEACTB C YKpYNMHEHHbIM MmpudToM. Ha sK3aMeH mpuriamaercs
COTPOBOXAIONININ, KOTOPBIA oOOecredynBaeT TEXHUYECKOE COIMPOBOXICHWE CTyneHTy. llpm
HEOOXOIUMOCTH CTYJEHTY-HHBAIUAY MIPEIOCTABISIETCS JOMIOIHUTENBHOE BpeMsl I TIOATOTOBKH OTBETa
Ha O9k3aMmeHe (wiu 3adere). OOydaromuecss ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBbS U
oOydatoruecs: WHBAIUABl O00ECNEYHBAIOTCA TEYATHBIMH M DJIEKTPOHHBIMH  00pa30BaTEIbHBIMU
pecypcamu (IIporpaMMbl, ydeOHBIE IMOCOOMS MJii CaMOCTOSTENLHOW paboThl M T.10.) B (opMmax,
AAalITUPOBAHHBIX K OIPaHUYCHUAM HUX 300POBbS U BOCIIPUATHA I/IH(I)OpMaHI/II/II

1) JuIs MHBANHMIOB U JIUII C OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0OPOBbSI 110 3PEHUIO:

- IJId CJIICHBIX: 3aJaHUsA JJIA BBIIIOJHCHUA Ha CEMUHAPAX U MPAKTUYCCKHUX 3aHATUAX O(I)OpMJ]SHOTCSI
penbedHO-ToueYHBIM MIpudTOM bpaiinsg wim B BuAe 3JIEKTPOHHOTO TOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIICHUATIU3UPOBAHHBIM IIPOI'PpaMMHBIM O6CCH€‘I€HI/ICM JJIA CICIIBIX, JII/I6O 3a4YUTBIBAOTCA
ACCHCTEHTOM; MHUChMEHHBIE 3aJ]aHUs BBHIMOJHSIOTCA Ha Oymare penbedHo-TodeuHbIM mpudTOoM Bpaiins
WIH Ha KOMITBIOTEPE CO CHEIHaTU3UPOBAHHBIM TPOTPAMMHBIM OOECIIedeHHeM sl clenbix jubo 14
HaJAUKTOBBIBAIOTCA ACCHUCTCHTY, O6y‘IaIOIlII/IMC$I Jid  BBIIIOJIHCHHA 3aJlaHUA  IIpU HeO6XO):[I/IMOCTI/I
MIPEIOCTABIISAETCS KOMIUIEKT MMMChbMEHHBIX MTPUHAICKHOCTEH 1 OyMara i muchMa penbeHO-TOUeUHBIM
mpudTom bpaiis, KoMIpIOTEp CO CeNUATH3UPOBAHHBIM IPOTPAMMHBEIM 00€CIIEYeHHUEM JIJIS CIIETIBIX;

- JUIs CNa0OBUIANIMX: O0CCIICUUBACTCS UHIMBUAYAILHOC PaBHOMEPHOE OcBeleHue He menee 300
JIIOKC; 00y4JaromuMCs IS BHITTOTHEHMSI 33/IaHUs IPU HEOOXOAMMOCTH MPEIOCTABIISAETCS YBEININBAIOIIES
YCTPOHCTBO; BO3MOYKHO TaK)Ke MCIONBb30BaHHE COOCTBEHHBIX YBEIMYMBAIONINX YCTPOMCTB; 3aaHusl JUIst
BBITIOJTHEHUS 3aJJaHUH O(POPMIIIIOTCS YBEITMICHHBIM IIPpU(TOM;

2) /U MHBAIHJIOB U JIUII C OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBBSI IO CIYXY:

- ISl TIYXHX W CIa0oCIHbIIanuX: 00ecreuyuBaeTcsl HAlIM4Me 3BYKOYCHJIMBAIOIIEH armapaTypbl
KOJUIEKTUBHOTO TIOJIb30BAHHUS, npu HEOOXOIUMOCTH oOyyaromumcst NPEIOCTaBISETCS
3BYKOYCHIMBarouias arraparypa WHIWBUAYAJIbHOT'O TIOJIb30BaHHUI, IMPEAOCTABIAIOTCA yCiayru
CypAOTIEPEBOAUNKA;

- JUIA  CJETOTIYXMX JIOMYCKaeTCs TPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO  YCIYTH
tadIocypaonepeBoaUrKa (ITOMUMO TPEOOBAHHUH, BBITIOHIEMBIX COOTBETCTBEHHO JJIS CJICTIBIX U TIIYXHX);

3) g MLl ¢ TSDKETBIMU HAapyIMISHUSMH PEYH, TIYXHUX, CIA0O0CIBIIIANINX JCKIIMH U CEMHUHAPBI,
MIPOBOIMMBIE B YCTHOH (pOopMe, IPOBOAATCS B MUCHMEHHOM (hopme;

4) IJId UHBAJIMJAOB W JIUI[ C OIPaHUYCHHBIMU BO3MOKXHOCTAMU 3J10POBbsA, UMCIOIIUX HAPYIICHUA
OTIOPHO-/IBUTATEIHHOTO armapara;

- A 4l ¢ HapyYHICHUSAMHKW OIOPHO-ABUTAaTCIIBHOI'O aIrapara, HapyWCHUAMH ABUI'aTCIIBHBIX
(GYHKIMIA BEpPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: IMUChMEHHBIE 3allaHus
BEITIOJHSIFOTCSI HAa KOMIIBIOTEPE CO CIEIUAIM3UPOBAHHBIM IPOTPaMMHBIM  O0ECIIEYCHUEM WU
Ha/IMKTOBBIBAIOTCS ACCHCTCHTY; BBINOJIHEHHE 33JJaHUH (TECTOB, KOHTPOJBHBIX PadOT), MPOBOJUMEIC B
MUCbMEHHOH (opMe, POBOIATCS B YCTHOM (hopMe ITyTeM omnpoca, Oecebl ¢ 00yJaromuMCs.



9.Y4e0HO-MeTOoANYeCKOe U HH(POPMALMOHHOE o0ecneyeHre TUCHUTIIHHDI
9.1 JIutepaTypa

1. Tlonexxaea H.M. ®usznkoxumusi HePTSIHBIX AUCHEPCHBIX cucTeM. HedTsHble nucrnepcHbie
CHCTEMBI : KOHCIEKT JIeKIMH A CTYACHTOB OakajaBpuaTa IO HAIPABICHHUIO TOIATOTOBKU
18.03.01 «Xumuyeckass TEXHOJIOTUS», HAPABIECHHOCTh «XUMHUYECKas TEXHOJOTHUS MPUPOTHBIX
DHEPrOHOCHUTENICH M YTIEPOIHBIX MaTepHalioB», BceX (Gopm oOydenwms / [lomexaea H.M.. —
KpacHosipck : CuOUpPCKHMII TOCYIapCTBEHHBIH YHUBEPCHUTET HAYKH M TEXHOJOTHH HWMEHU
akagemuka M. ®. PemerneBa, 2020. — 56 €. — Tekct : 31EKTPOHHBIA // DIEKTPOHHO-
oubnuoreynas cucrema [IPRBOOKS

2. Manxaii B.H. Hedtsaubsie aumcrnepcHble cucTeMbl : ydueOHOoe mocobue / Mamxkait B.H.,
Yekannena JI.B.. — Tomck : Tomckuii moauTexHu4eckuii yHuBepcuteT, 2016. — 148 c. —
ISBN 978-5-4387-0720-2. — TekcT : 3neKTpOHHBIH // DnekTpoHHo-0nbaroTeuHas cucrema [PR
BOOKS

3. HoBukoBa E.A. [lucnepcHbie cucTeMbl : MeToaudeckuwe ykazammsi /| HoBukoBa E.A.. —
Mocksa : Uznatenbckuii JJom MUCuC, 2020. — 33 ¢. — TekcT : 2neKTpOHHBIH // DIeKTPOHHO-
oubmmoreunas cucrema IPR BOOKS

4. JlucnepcHble cuctembl : yueOHoe mocobue / E.B. Komokomnosa [u np.].. — CapatoB :
CaparoBckuil TocyapCcTBeHHBIN TexHnueckuii yuusepcutetr umeHu FO.A. Iarapuna, O6C ACB,
2020. — 96 c. — ISBN 978-5-7433-3359-2. — Tekcr : 27EKTpOHHBIA // DIEKTPOHHO-
oubmmoreynas cucrema [IPR BOOKS

5. Hucnepcubie cuctembl : ydeOHoe mocobue / E.B. Komokxomoma [u ap.].. — CaparoB :
CapaToBckuil rocyjapcTBeHHbIN TexHnueckuil ynusepcutetr umenu F0.A. INarapuna, Ob5C ACB,
2020. — 96 ¢. — DBC «IPRbooks».

6. Jlroouenko C.H. MunemioobpazoBanre B pactBopax [TAB. Comobunuzamus : ydeOHOE
nocobue / Jlroduenko C.H.. — PocroB-na-Jlony, Taranpor : W3zmatenbctBo FOxkHOTO
denepanpHoro ynmsepcurera, 2019. — 116 c¢. — ISBN 978-5-9275-3320-6. — DBbC
«IPRbooksy.

7. Jlocea M.A. KomnmoujgHas XHUMHUS: HNOBEPXHOCTHBIE SIBJICHMS, TUCIIEPCHBIE CHCTEMBI,
HaHoMarepHaibl : yueOHoe nmocobue / Jloceea M.A., Pacmienkuna H.A., Kyapsmos C.1O.. —
Camapa : Camapckuil rocyaapcTBeHHbIN TexHndeckuil yausepcuret, 9bC ACB, 2020. — 164 c.
— DBC «IPRbooks».

8. Tymansn B.I1. Hayunble u nmpuKiIagHble acCIEKThl TEOPUU HE(MTAHBIX IUCIEPCHBIX CUCTEM.-
M.:000 «TYMATI'PVIIII». UznarensctBo «Texunkay, 2000.-336 c.

9. B.IL.Tymansn, U.I.dykc. Kommonnnas xumus HehTH M HedTenpoaykroB. - M.: TexHuka
000 «TYMA I'PVIIII», 2001. - 95 c.

10. Cadwmena P.3. Omsukoxumus Hedra. - M. Xumms, 1998 1.

11. Cronsies3. 1. ,CronsiesP . 3 ., CadmepaP . 3. Hedrsblemucniepenble crictemsl. - M. Xumust. 1990. - 226¢.
12. Kamryctun B.M., Cronses3. 1. [lucnepcHble COCTOSIHUS KaTAIUTUYECKUX
Cucremax Hedrenepepadborku. M. Xumus 1992-150c.

13. I'maronea O. @., KnokosaT . IT. , MarBeeBa H.K. ®usnko-xumudeckas MexaHHKa He(TIHBIX
nucnepcHbix cucteM. M. MUHIT.1991.- 350c.

14. TakaeBa M.A., MaromanoBa M.X. MeToasl uccnenoBanus HEQTSIHBIX TUCIIEPCHBIX CHCTEM.
Metoaunueckue ykazaHus Kk JadbopaTopHbiM padotam. ['posusiii: [THTY, 2019.- 57c.

NMporpaMMHOe M KOMMYHUKALIIMOHHOE o0ecrieyeHne TUCHHUIIJIMHBI
1. DeKTpOHHBIN KOHCIIEKT JICKIIUiA
2. HaGops! npe3eHTayil is JICKIIMOHHBIX 3aHATHA.

9.2 MeToanyeckne yka3aHusi o 0cBoeHH 0 Aucuuminnsbl ([lpunokenne)



10. MaTepl/IaﬂbHO-TeXHl/l‘leCKoe o0ecreyeHHe JUCHUNIHHBI

B yueOHOM mpoliecce aasl OCBOCHHS JIUCIUILTUHBI UCHOIB3YOTCS CICAYIONIHE TEXHUYSCKUE
cpeJcTBa:

-XUMHUYECKast 1Tab0opaTopus, XAMHUICSCKHE PEAKTUBEI;

-KOMITBIOTEPHOE M MYJIbTHMEIUIHOE 000pymoBaHUE (Ha JICKIMSX JUIsi CAMOKOHTPOJIS 3HAHHMA
CTY/ICHTOB, JUIsl 00ECTICYCHHUS CTYICHTOB METOMYECKIUMHU PEKOMEHIAIIUSIME B 3JICKTPOHHOU (opMme.

-ipuOOPHI 1 000pyAOBaHNE YIeOHOTO Ha3HaueHH (IIPY BHIITOTHEHUH JIAO0OPATOPHBIX PadoT).

INPHJIOKEHHUE

MeTtoauyeckne yKa3aHHs 10 OCBOCHUIO TUCHMIIIMHBI
«IloBepxHocTHBIE siBJaeHus B H/IC»

1.Metoanuyeckne ykazaHusi 1Js1 00y4YalOmMXcsd MO0 IUIAHMPOBAHMI0O W OPraHU3alMu
BpeMeHH, He00X0IMMOro VI 0CBOEHHS TUCHUIINHBI.

WzydeHne pexkoMeHIyeTcsi HadaTh C O3HAKOMIIEHHS C paboyeil mporpaMMoil NUCIUIUIAHBL, €e
CTPYKTYpOW M COJAEp)KaHHEM pa3fenoB (Momyinei), (OHIOM OIIEHOYHBIX CPENICTB, O3HAKOMHUTHCS C
yueOHO-METOANYECKUM M HHPOPMAITHOHHBIM 00eCTICUCHUEM TUCIIUTUINHBI.

Huctumnaa «[loBepxnocTHble sijenns B H/IC» cocTont u3 9 CBSI3aHHBIX MEXITY COOOI0 TeM,
o0ecreunBaOMUX  IOCIEAOBaTeNIbHOe  M3y4deHne  Martepuana. OOydeHWe 1O  AWCHIUTUINHE
«IloBepxnoctHble gBaenus B HAC» ocyniecTBisieTcst B ClieAyOmuX hopmax:

1. AyautopHble 3aHATHs (JIEKUUH U JTaOOPaTOPHBIEC 3aHSATHS).

2. CamocTosTeNnbHas paboTa CTyIeHTa (BOIPOCH ISl CAMOCTOSITEIFHOTO U3yUeHHsI, TIOJTOTOBKA
K J1a00paTOpHBEIM paboTaM, IOJTOTOBKA K 3a4eTy).

3. UntepakTuBHBIE (HOPMBI MPOBENEHHS 3aHATHH (KOJJIOKBHYM, JIEKIHS-AUCKYCCHUs, TPYIIIOBOE
pelieHue keiica u ap. popmer).

Y4eOHbIi MaTepran CTPYKTYPUPOBaH W M3YYCHHE AMCIUIUINHBI TIPOU3BOIUTCS B TEMAaTHIECKOM
Mocie0BaTeNIbHOCTH.  KakjoMy —MpakTHUeCKOMY M CaMOCTOSITEIbHOMY HW3YyUEHHIO MaTepuaja
MIPEIIIECTBYET JIEKNHs 1Mo AaHHOH Teme. OOydarommecs caMOCTOSTENFHO TPOBOJST MPEIBAPUTEIBHYIO
MOJTOTOBKY K 3aHSATHIO, MPUHUMAIOT aKTUBHOE W TBOPUYECKOE y4acTHE B OOCYKIACHHH TEOPETUYECKHX
BOIPOCOB, pa3dope MpOOJIEMHBIX CHUTyallMd W TOHMCKOB IMyTeH WX pelieHus. MHOrue mnpo0JieMbl,
M3ydaeMble B Kypce, HOCAT JAMCKYCCHOHHBIM XapakTep, 4TO MpPEANojiaraeT WHTEPAaKTUBHBIM XapakTep
MIPOBEJICHHS 3aHATUH Ha KOHKPETHBIX MTPUMEpax.

Onucanne nocae10BaTeNbHOCTH IEHCTBUI 00yJaroIerocs:

[Ipu wu3ydyeHum Kypca cienyeT BHUMATEIbHO CIyIIaTh W KOHCIIEKTHPOBAaTh MaTepHal,
U3JIaraeMblii Ha ayJUTOPHBIX 3aHATUSAX. [ €ro MOHUMaHUs U KAUeCTBEHHOI'0 YCBOEHUS PEKOMEHIYETCs
CJeAyIOIIas MOCIEe0BATEIbHOCTh ACUCTBUI:

1. ITocne okoH4aHUs Y4eOHBIX 3aHATHH JUIS 3aKPETUICHHSI MaTepraia IMpoCMOTPETh U 00 IyMaTh
TEKCT JICKLIMH, TIPOCIYIIaHHON CEroiHs, pa3ooparh paccMoTpeHHbIe puMepbl (10 - 15 MunyT).

2. Ilpm NOArOTOBKE K JEKIHWM CIEAYIOIIEr0 JHSA MOBTOPUTH TEKCT MpPEIbIAYyLIEH JIeKInH,
MOyMaTh O TOM, KaKasi MOXKeT ObITh cieaytomias Tema (10 -15 munyT).

3. B TeueHue Henenu BEIOpATh BpeMs I pabOTHI ¢ TUTepaTypoit B oubmnoreke (mo 1 gacy).

4. Ilpu noAroToBKe K JJaOOpaTOPHOMY 3aHSTUIO IOBTOPUTH OCHOBHBIE IOHATHA 110 TEME, U3yYUTh
npuMepsl. Pernasi KOHKPETHYIO CUTYalUIO, - MPEABAPUTENIBHO MOHATh, KAKOW TEOPETUUECKUM MaTepuai
HY»KHO HCIIONIb30BaTh. HameTuTh miaH pemnieHusi, Mmompo0oBaTh HA €ro OCHOBEe pemmTth 1 - 2
MpaKTHYecKue cutyanuu (J1ad. paboThl).

2. Meroguyeckne yKa3aHus 10 padoTe 00y4aoImuxcs BO BpeMsl POBeIeHAs JTeKIU .

Jleknmu nar0T 00YYalONIMMCSl CHCTEMAaTH3UPOBAHHBIC 3HAHHS 10 JUCIUIUINHE, KOHIICHTPUPYIOT
WX BHHMMaHWE Ha HanOoJee CIOXHBIX M BaXHBIX Bompocax. Jlekimum OOBIYHO W3IaraloTcs B
TPaJULMOHHOM WJIM B HpoOneMHOM ctuiie. s cTyneHToB B OOJBLIMHCTBE CIyyaeB B MPOOIEMHOM
ctiie. [IpoOiieMHBIN CTHUIH TIO3BOJISIET CTHUMYJIHPOBATh AKTHBHYIO ITO3HABATENBHYIO ESTENHHOCTH
o0yJarmuxcss U WX WHTEpEC K JUCHUILUIMHE, (OPMUpPOBATh TBOPYECKOE MBIILUICHHE, MPUOEraTh K
MPOTUBOIMIOCTABICHUSIM W  cpaBHEeHUsM, 20 jemaTth 000OMICHMS, aKTHBU3UPOBaTh BHUMAaHHE
00yyaromuxcs MyTeM MOCTaHOBKH MPOOJIEMHBIX BOIPOCOB, MOOILIPSITH AUCKYCCHIO.




Bo Bpemst eKIIMOHHBIX 3aHATUI PEKOMEHIyETCsl BECTH KOHCIIEKTUPOBAaHUE yueOHOro MaTepHaia,
oOpamate BHUMaHue Ha (OPMYIMPOBKH U KaTETOPHH, PACKPHIBAIOIINE CYTh TOTO MM MHOTO SIBJICHHMS,
WJIU IPOLECCOB, BBIBOJbI U IIPAKTUYECKUE PEKOMEHIALIUU.

KoHcmekT nexkuuu jdydine Moapa3aensTh HA IYHKTHI, COONIOas KpacHYIO CTPOKy. DTOMY B
Oomnpmoi creneHyn OymyT CHOCOOCTBOBAThH BONPOCH! IUIAHA JIEKIMH, NPEUIOKEHHbIE MIPENOJaBaTEIISIM.
Crnenyer oOpamarh BHUMaHHE Ha AaKLEHTBI, BBIBOJBI, KOTOpBIE JeNaeT IpernojaBaTelb, OTMEYas
HaunboJiee BayKHbIE MOMEHTHI B JICKLIMOHHOM MaTepraie 3aMeUaHHsIMU «BaKHOY, «XOPOILO 3alIOMHUTH» U
T.I. MOKHO AenaTh 3TO U C MOMOIIBI0 Pa3HOLBETHBIX MapKepOB WM Py4eK, MOAYEPKUBAs TEPMUHBI U
OTIpEACIICHYS.

LlenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpallleHul, abOpeBHaTyp U CHUMBOJIOB.
OpHako npu JanbHeWIIeld padoTe ¢ KOHCIIEKTOM CHMBOJBI Jy4lle 3aMEHHUTh OOBIYHBIMU CIIOBAMH JJIS
OBICTPOrO 3PUTEIILHOTO BOCIPHUSITHS TEKCTA.

PaboTtass Hag KOHCIEKTOM JIEKIUH, HEOOXOAMMO HCIONB30BaTh HE TOJIBKO OCHOBHYIO
JIUTEPATYPY, HO U Ty JMUTEpPaATypy, KOTOPYIO JOIOJHUTENBHO PEKOMEHIOBAI Ipenojasarens. MMeHHO
Takasi cepbe3Has, KpONOTIuBas paboTa C JIEKUMOHHBIM MAaTEpUaIOM IIO3BOJMUT ITyOOKO OBIAIeTh
TEOPETUIECKUM MaTEpHAIIOM.

Temaruka nexuii gaeTcs B pabovell mporpaMme JUCHHILUTHHBL.

3. Meroauyeckune yKazaHusi 00y4alUIHMCH 10 MOATOTOBKE K J1a60PATOPHBIM 3aHATHIM

Ha maGopaTopHBIX 3aHATHSIX MPUBETCTBYETCS aKTHBHOE Y4YacTHE B OOCYKICHHH KOHKPETHBIX
CUTyaIuii, CHOCOOHOCTh Ha OCHOBE ITOJIYYCHHBIX 3HAHWW HAXOIUTh HambOosee 3(pPEeKTUBHBIE pEIICHUS
MOCTAaBIICHHBIX MPOOJeM, yMETh HAaXOIUTh TIOJIE3HBIA JOMONHHUTENBHBIH MaTepual IO TeMaThUKe
CEMMUHAPCKUX 3aHATUU.

CTyneHTy peKOMeHIyeTCs CIEYIOIas cXxeMa MOArOTOBKH K JJa00paTOpHOMY 3aHSITHIO:

1. Os3HakomIleHHWE C IUTAaHOM MPAKTUYECKOT0/CEMHUHAPCKOTO 3aHATHSA, KOTOPBIH OTpaKaeT
CoJIEp )KaHUE MPEIIIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

3. IIpounTaTh OCHOBHYIO U TOTIOJHUTEIBHYIO JIUTEPATYPY.

B mpornecce MOArOTOBKH K MPaKTHYECKHM 3aHSITHSM, HEOOXOAUMO 00paTuTh 0c000e BHHUMAaHHE
Ha CaMOCTOATEJIBLHOE M3yYEHUE PEKOMEHIOBAHHOM uTepaTypsl. [Ipu Bcell OJIHOTE KOHCIIEKTUPOBAHHUS
JEKIUU B HEW HEBO3MOXKHO H3JIOKUTh BECh MaTepHal M3-3a JIMMHUTA ayJAUTOPHBIX 4YacoB. [loaTomy
camocTosiTeNbHas padoTa ¢ yueOHUKaMH, YU€OHBIMU [TOCOOUSIMH, HAyYHOH, CIIPaBOYHOM JIUTEPATypOH,
MaTepuajaMu TEepHOJUYecKuX wu3nanuii u HHrepHera sBusiercss Haubonee 3PQPEKTUBHBIM METOJOM
MOJTy4EHUs JTOTIOJIHUTENBHBIX 3HAaHWM, MO3BOJIAET 3HAUMTENBHO AKTHBU3UPOBATh MPOLECC OBIAACHHUS
uH(pOpMaLel, crnocoOcTByeT Oojee IyOOKOMY YCBOGHHIO H3ydaeMoro marepuana, (GopMHUpyeT y
CTY/ICHTOB OTHOIIIEHHE K KOHKPETHOU mpobiiemMe. Bce HOBBIE MOHATHS 1O M3y4aeMoi TeMe HEO0XOIUMO
BBIYYUTHh HaW3yCTh M BHECTH B IJIOCCAPHIA, KOTOPBIN 11€7IeCO00pa3HO BECTH C CAMOTO Hadaja M3y4eHHs
Kypca,

4. OTBETUTH HA BOTIPOCHI IJIaHa TabOPaTOPHOTO 3aHATHUS;

5. BEITIONTHUTE JOMAIITHEE 3aaHNC;

6. IIpopabGoTtaTh TeCTOBBIE 3aJaHHS U 3a/1a4H;

7. llpu 3aTpyaHeHUsIX cOopMyIHMpPOBATH BOMPOCHI K MPEIOIaBaTEeNIo.

Pesynbrar Takoi paboThl JOJKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJICHTa CBOOOJHO OTBETHThH Ha
TEOPETUYECKUE BONPOCHI MPAKTUKyMa, BBICTYNATh M Yy4YacTBOBaTb B KOJUIGKTMBHOM OOCYXKICHHU
BOIPOCOB M3y4aeMOH TEMBI, PABUIBHO BBIMOIHATH NPAKTHUYECKHUE 33JaHUS M MHBIE 33JaHHs, KOTOpBIE
JAroTCs B QOH/IE ONEHOYHBIX CPEJICTB JUCIIUTUINHBIL.

4. MeToanueckue yKa3anust 00y4al0UIMMCSI 10 OPraHU3AMHN CAMOCTOSITeJIbHOI PadoThI.

Ilens opraHm3aiiii caMOCTOSATEIRHOW paboThl mo auctuiuinHe «IloBepXHOCTHDLIE SIBJEHHS B
HJC» - 310 yruyOjeHME M pacUIUpeHHWE 3HAHWH B OONACTH IEJOCTHOW XWUMHUYECKOH HayKWu;
(hopMUpOBaHUE HABBIKA M HHTEPECA K CAMOCTOSATEIBHON IMO3HABATEIILHOM JESTEILHOCTH.

CamocrosiTenbHas pabota 00ydJaromuxcs SBISETCS BAXHEHUIIINM BHUIOM OCBOCHHS COJEPKAHUS
JUCITUILTAHBI, IOJATOTOBKY K MPAKTUYECKUM 3aHSATHSAM U K KOHTPOJIBHOH padoTe. Crofa ®e OTHOCSTCS U
CaMOCTOSITETTbHOE YIIyOJICHHOE M3YYCeHHE TeM JUCIUILTUHBL CaMOCTOsTeNbHas padoTa MpeCTaBIIsIeT
co00il TMOCTOSHHO JEHCTBYIOIIYI0 CHCTEMY, OCHOBY OO0pa30BaTENbHOTO TMpOLecca M HOCHUT




HCCIIEZIOBATENbCKUIM XapakTep, YTO MOCIYXHT B OyXyleM OCHOBAaHHEM Ul HAINMCAHUS BBITyCKHON
KB (HUKAMOHHON pabOTHI, MPAKTHYECKOTO IPUMEHEHHS OTyYeHHBIX 3HAHUH.

OpraHuzanysi caMOCTOSITENIbHON paboThl 00yYarOIIUXCsl OPUEHTHPYETCS Ha aKTUBHBIE METOJbI
OBNIAJICHUSI  3HAHWSAMH, Ppa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, TMepexol OT IMOTOYHOrOo K
UHMBHIYaJIH3UPOBAHHOMY OOYUCHHIO, C YI€TOM MOTPEOHOCTEH N BOZMOKHOCTEH JIMIHOCTH.

[lpaBunbHAs OpraHM3alMsi CaMOCTOSATEIBHBIX YYEOHBIX 3aHATHH, HMX CHCTEMaTHYHOCTD,
1enecoo0pasHoe TIaHUPOBaHKE pabovero BPEMEHH MO3BOJISIET CTYCHTAaM pa3BUBATh YMEHUSI H HABBIKU
B YCBOCHHUH U CHCTEMATH3alUH NPHOOpEeTaeMbIX 3HAaHNH, 00eCIIeYBaTh BEICOKHI YPOBEHD YCIIEBAEMOCTH
B Iepro]] 00ydIeHUs], TIOJyIUTh HABBIKH MOBBIIICHHS TPO(ECCHOHATBHOTO YPOBHSI.

CamocrosiTenpHast paboTa peaan3yeTcs:

- HEMOCPEACTBEHHO B IPOIlecce ayIMTOPHBIX 3aHATHH - Ha JISKUUSX, IPAKTHIECKUX 3aHSATHAIX;

- B KOHTaKTe C IPEeroJaBaTeeM BHE paMOK PACIIHCaHUs

- Ha KOHCYJIbTallUsAX MO Y4eOHBIM BOIIPOCAM, B XOJA€ TBOPUECKMX KOHTAKTOB, MPH JHKBUIALIMN
3aJI0JDKEHHOCTEH, IPY BHINIOJTHEHUH WHAWBUAYaJIbHBIX 331aHUH U T.1.

- B OubnmoTeke, moMa, Ha Kadenpe MpH BHITOTHEHUN 00YYarOIIUMCs YIeOHBIX W MPAKTHUECKUX
3amad.

Buasr CPC
(o 6ammeHO-perttunTroBOi cucteme [ THTY, CPC onenuBaetcs B 15 6amioB)

1. Bompocsl 11 caMOCTOATETBHOTO U3YYCHHS

2. Pedepartsi

4. Yyactue B MEpONPUATHIX.

Tembl s caMocTOSTENbHOW paboOTHl MponHcaHbl B paboyeid Mporpamme AMCIUILTHHEIL.
O(PEeKTUBHBIM CPEACTBOM OCYIICCTBICHUS OOYYArOIIUMCS CaMOCTOSITCIBHONH pPabOThI  SBIISICTCS
ANIEKTPOHHAST HH()POPMAIIMOHHO-00pa3oBaTeNbHAS Cpela YHUBEPCUTETA, KOTOpas 0OECTIEYNBaAET JOCTYIT K
y49e0HBIM IUIaHaM, padOYlM TporpaMMaM AMCHUIUIHH (MOMAYIeH), MPaKTHUK, K W3JAaHUSIM JJIEKTPOHHBIX
OMOTMOTEYHBIX CUCTEM.
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