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HpI/IHO)KeHI/IHZ 1. DOoHJ OILIEHOYHBIX CpCACTB IJIsI MPOBCIACHUA HpOMC)KyTO‘{HOI\/'I aTTeCTaluu.



1. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHUSs 110 JUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM O0CBOEHUS

o0pa3oBaTeIbHOM NPOTrPaMMBbl.

B PE3YabTaTC AJIsI OCBOCHUS O6p330BaTeJ'II)HOI7I IIporpaMMmBal Cri€CIUaInuTETa o6yqa101u1/11710;1 JOJIKEH OBJIAACTH CICAYIOIIUMH PE3yIbTaTaMn

06yquH;1 IO AUCHUIIIINHE:

Kox n nHaumenoBaunue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Mnaaupyemblie pe3yabTaThl O0yUeHUS
(meckpunTOpHI)

OIIK-1
Crioco0OeH u3y4yaTh, aHaTU3UPOBATh,

peakiui, TPOUCXOISAIINX B
TEXHOJIOTUYECKHX IPOLIeccax U
OKpY>KarollleM MUPE, OCHOBBIBASICh Ha
BHAHUSX O CTPOECHUHU BEILECTBA,
[IPUPOAEC XUMUYECKOU CBS3U U
CBOMCTBAxX Pa3jIN4HbIX KIaCCOB
XUMHUUYECKUX AJIIEMEHTOB, COCIMHEHUH,
BEILIECTB U MATEPUAJIOB

IMCIIOJIBb30BaTh MCXaHU3Mbl XUMHYCCKHUX

OIIK-1.7

[TpumeHnsTh 3HaHUS B 00JIACTH
MHKPOT€TEPOreHHBIX CHCTEM JUIsl PEIICHUSI
3a71a4 XMMUYECKOW TEXHOJIOTHH

3HaTh:
TreOMETPUYECKUE, TEPMOINHAMHYCCKUE, KHHETHUECKHE,
OINITHYECKHE OCOOCHHOCTH MUKPOTETEPOTCHHBIX CUCTEM,
(GyHKIMOHATBHBIE CBOMCTBA MEXK(a3HBIX TPaHMII, CPEICTBA
YX TMarHOCTHKH M PETYJINPOBAHUS.
Ymersn:
aHAJIM3UPOBATh CBOWCTBA MUKPOT'€TEPOTCHHBIX MAaTEPHAIIOB,
IPOMBIIIJICHHBIE U TIPUPOIHBIE TPOIECCHI C TIO3UIUN HAYKH
0 KOJUIOHJax.
Baangers:
HaBBIKAMU MPUMEHEHUS KOHLIENIMHA HAyKH O KOJJIOUJax K
YIIPaBJIEHUIO CBOHCTBAMH MHUKPOTE€TEPOTEHHBIX MAaTEPHAIIOB,
IPOMBIIIJIEHHBIMU U IPUPOIHBIMU MPOLIECCAMHU.

OIIK-1
CnocoOeH u3yuyaTh, aHaJTU3UPOBATD,
HCIIOIL30BaTh MEXaHU3MBI

B TEXHOJIOTMYECKUX MPOLECCAX U
OKpPY’KarollleM MHUpE, OCHOBBIBASICh HA
3HaHUAX O CTPOCHHH BEILIECTBA,
IIPUPOJIE XUMUYECKOM CBA3H U
CBOMCTBAaxX PA3JIMYHBIX KJIACCOB
XUMHUYECKUX JJIEMEHTOB, COCIMHEHUH,
BEIIECTB ¥ MAaTEpPUAJIOB

XUMHUYCCKUX peaKI.IHfI, MPOUCXOAATINX

OIIK-1.8

BLI6I/IpaTL " UCIT0Jb30BaTh MCTOAbI
HUCCICA0OBaHU KOJJIOUIHBIX CUCTEM IJIA
HU3YUYCHUS U p33pa60TKI/I HOBBIX MaTCpHaJIOB
M TEXHOJIOTHUH MX U3TrOTOBJICHHS

3HaTh:

TEOPETHUUYECKHE OCHOBBI METO/I0B UCCIEIOBAHUS
KOJIJIOUJTHBIX CUCTEM U CBOWCTB MEXK(a3HBIX MOBEPXHOCTEH.
YMmeThb:

OCYIIECTBIISATh 000CHOBAHHBIN BHIOOP METO/1a UCCIIEIOBAHUS
JUTSL pellIeHNs KOHKPETHOW MaTepuaioBeI4eCKON 3a/1auu.
Baagers:

HaBBIKAMH CaMOCTOSITETIbHOM pean3aliii OCHOBHBIX
METO/IOB UCCIIEI0OBAHNS KOMIOUIHBIX CUCTEM U CBOMCTB
Mex(a3HbBIX TOBEPXHOCTEH ¥ MHTEPIPETAIIUH ITOTYICHHBIX
pe3yJIbTaTOB.




2. MecTo IUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl.

JlucuumiamHa OTHOCHTCS K TUCIUIUTMHAM o0s3atenbHor yactu (b1.0.26) u u3yyaercs Ha
4 xypce B 8 cemecTpe 1 Ha 5 Kypce B 9 cemectpe.

B wMerogmueckoM mijaHe JUCHMIUIMHA OMMPAETCS HA JJIEMEHTH KOMIETCHIIMMH,
c(OpMHUPOBAHHBIEC TIPU U3YYECHUHU TUCHUIUIMH «DHU3NUecKast XUMHs», ""AHATUTHYECKAs XUMUs'",
"®uzuka" u «Heopranuueckas xumusi». IlonydeHHble B mnporecce HM3y4eHHs AUCHUTUIAHBI
«KomnouaHas XuMus» 3HAHUS, YMEHUS M HABBIKM MOTYT OBITh HCIOJI30BAHBI MPU HU3YYCHHUH
JUCIUIUINH «XUMUS TOJMMEPOBY, MPHU MPOXOKICHUN MPOU3BOJCTBEHHON MPAKTHUKH, a TaKkKe
IIPY BBITIOJTHEHUH BBITYCKHOW KBAJTM()UKAIIMOHHON PabOTHI

3. O0beM TUCUHUILIUHBI.

Bun yueOnoi paboThI Beero,

ya p 3E/akanem. yacoB

OO0mast Tpy10eMKOCTb 1M CHUILTHHbBI 4/144

(3a4ETHBIX EAUHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 12
3aHATHS JIEKIIHOHHOT'O THUIIA 4

3aHATUSA CCMHUHApPCKOI'O TUIIA, B T.4. -

CEMHUHAaphbI, IPAKTUYECKUE 3aHATHS 2
nabopaTopHble paboThI 6
KkypcoBoe npoektupoBanue (KP umu KII) -

KCP -

JpyTUE BUJIbI KOHTAKTHOM paboThI -
CamocrosiTesibHas padora 123
®opma Tekyuiero kourpoJas (Kp, pedepar, PI'P, acce) 2Kp, Una.3ananue
®opma npomexyTouHoii arrecraumu(KP, KII , 3auer, sx3amen) Jx3amen/9




4. Conep:kanue TUCHUNIHHBI.

4.1. Pa3zgesnbl AMCHUILIMHEI U BUABI 3aHATHIA.
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1. | JlucnepcHoe cOCTOSIHUE BEIIECTB, BUIBI OIK-1.7
JUCTICPCHBIX CHCTEM, yIeIbHAS 28 OHK-ll 8
MOBEPXHOCTh. AICOpOIINS Ta30B. '

2. | IloBepXHOCTHBII CIOU, TOBEPXHOCTHOE 5 OIIK-1.7
HaTsDKEHHE U aJICOpOLHsL. 1 OIIK-1.8

3. | [loBepXHOCTHO-aKTHBHbBIC BEIIECTBA.

. 2 OIIK-1.7
Knaccudukanms, cBoiicTBa, MEXaHU3M 12 OIK-1.8
neiicrBus u npumenenue [1AB. '

4. | CMauuBaeMOCTb U KallWJIJISIPHBIE SIBJICHUS. 2 OIIK-1.7

OIIK-1.8

5. | [ABOIHO# 2IIEKTPUUYECKHMA CITOM. OIIK-1.7

22
ONEKTPOKMHETUYECKUE SIBIICHUS. OIIK-1.8

6. | YCTOHYMBOCTB JUCIIEPCHBIX CHCTEM. 12 OIIK-1.7
Teopus ycrorunsoctu JJIDO. OIIK-1.8

7. | Kunernueckue cBOMCTBA JUCTIEPCHBIX 1 OTK-1.7
cucteM. CTpyKTypHpOBaHUE U pa3JieleHNe 12 OHK-lI 8
bas. '

8. | Peonorus gucmiepCHBIX CUCTEM. 2 5 14 OIIK-1.7

OIIK-1.8

9. | ®u3uKO-XUMHSI TOTUMEPOB U X PACTBOPOB. 12 OIIK-1.7

OIIK-1.8
10. | TTomy4yeHuMe TUCTIEPCHBIX CUCTEM. 11 OIIK-1.7
OIIK-1.8
Hroro 4 2 6 123
4.2. 3aHATHS JEKUMOHHOI0 THIIA.
Ne
pasnena HaunmeHnoBanue Tembl O6bem, |HuHOBanmoHHas
U KpPaTKOe CoJIepyKaHUe 3aHATHS aKaJ.uyachl opMa
JIMCITUTLTHHEI p ACp A dop
1 JlucriepcHOE COCTOSIHHE, JUCIIEPCHOCTD, yAeIbHas 0,2 J
MTOBEPXHOCTb.
1 Knaccudukanus mo TuCcepcHOCTH U arperaTHoMy 0,2 J
COCTOSTHUIO ¢bas. OYHKIHOHAIBHOCTD
MOBEPXHOCTHU. AJICOPOLIUS Ta30B.




Ne
pasznena
JUCLIUILIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0BeM,
aKaJ1.9achl

NunoBanuonHas
dbopma

2

[ToBepXHOCTHBIH CJI0H, TOBEPXHOCTHBIE M3OBITKH:
HaTspkeHHMe M ajcopOuus.  [loBepxHOCTHOE
HATSDKEHHE JKUAKOCTeH W MeX(a3HbIX TPaHHUL.
IToBEpXHOCTHOE HATAKEHUE PACTBOPOB.

0,2

A

[ToBepxHoctHo aktuBHble BemiecTBa (ITIAB),
ypaBHEHHE M30TEPMbl HATSHKEHHS, TOBEPXHOCTHAS
aAKTUBHOCTh. YPaBHEHHE HW30TEPMBI aJICOPOIHU
I'n66ca, ero aHaIM3 U OTPaHUYCHUS.

0,2

CmaunBaeMOCTb, KpaeBOW yroj CMayMBaHUS.
I'uapodunsHOCTH U ruipooOHOCTD,
perylIupoBaHME  CMa4yMBaeMOCTH  aJCcopOIHei
[TAB. Anresus, ¢popmyna dronpe.

0,2

HexkonrtakTHOE B3aUMOJICHCTBUE
KOHJICHCUPOBaHHbIX (a3, IUIEHKH, TOJILIKHA,
HaTSDKEHME W pacKIMHMBAIOLICE  JABJICHUE.
Y eTon4nBOCTH IIJICHOK. MonexyispHas

0,2

PI

JIBOMHOM AJIEKTPUYECKUN ciou (I20),
o0pa3oBaHNe U CTPOEHME, TOJIIMHA U MOTEHLUAI
noBepxHocTd.  lloTeHnmanonpenensiomme U
uHAn(pGepeHTHBIE YIEKTPOJIUTHI.

0,2

Teopuss  nuddysnoro  cmos,  ddexTuBHAs
TOJIIIMHA, BJIMSHUE HOHHOW CHJIBI pacTBopa u
MOTEHIMAJ OIPEAEIAIONINX IEKTPOIUTOB.

0,1

Onektpuueckass eMkocth JIDC, miuoTHass YacTh
J3C, ypaBuenus llltepHa. DneKTpOKMHETUYECKUI
MOTEHIUA.

DNeKTPOKANMUIUIIPHOCTb, pacKIMHHUBAOIIEE
napienne JIOC.

0,1

ArperatuBHasi YCTOMYMBOCTb M B3aUMOJCHCTBHUE
YaCTHUL, MOJIEKYJsIpHasT M DJIEKTPOCTaTHYECKas
COCTaBJISIOLIHE.

0,1

JIB

[lepexon JlepsiruHa, NOTEHUUAIbHBIE KpPUBBIE.
Kpurepun ycroitunBocT.

0,1

Crabunuzanus 1 KoaryJsiius IUCIEePCHBIX CUCTEM.
BpoyHOBCKMIT MEXaHHU3M KOAryJIsiliMA KOJUIOUIHBIX
pactBopoB. Kputnueckass KOHLEHTpalus, paBuiia
IIEKTPOJIUTHON KOAryJIsiLAH. Kpurepun
YCTOWYUBOCTHU CYCIICH3HUM.

0,2

Pl




Ne
pasznena
JUCLIUILIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoZiep KaHue 3aHSATUS

O0BeM,
aKaJ1.9achl

NunoBanuonHas
dbopma

7

XaotnuyHoe  (OpOYHOBCKOE) U PEryisipHOE
IBWKCHHWE YAaCTHL, CJIEICTBUS COIOCTABHMOCTH
WHTCHCUBHOCTH JIBYX BHJOB JIBUKCHHS B
KOJUTOHTHBIX cucTeMax. CenumeTaMoOHHO-
miQPy3nOHHOE  paBHOBECHE,  HOPMUPOBAHUE
pacnpenenenus boxpnmMana, yciosue o0pa3oBaHus
ocajKa.

DNEeKTPOKUHETHYECKHE SIBJICHUS, BIIMSTHHE
AJIEKTPOJIUTOB.

0,2

J

Kunernka koarymsanuu. OpakrtajbHas MOJEIb
9BOJIIOLIMM M KOHEYHOI'O COCTOSHUSL B3BECEH,
KOaryJIilIMOHHOE CTPYKTYpUPOBaHUE u
pazneneHue ¢ba3 JUCIIEPCHOMN CUCTEMBI.
KoHuenTpannonssie npopuin ocaikos.

0,2

KrCwm

3akon I'yka u 3akoH HeroToHa. BS3KOCTS.
Teuenne. HBIOTOHOBCKME UM  HEHBIOTOHOBCKHE
KUAKOCTU. HBIOTOHOBCKOE, THUKCOTPOIIHOE U
JWJIATAaHTHOE NIOBEIECHUS NUCIIEPCHBIX CUCTEM IIPU
teueHnn. @opmyna Herorona m bpuHkmena mis
BSA3KOCTH.

0,2

Tunel CTPYKTYp MTOKOS: LENI0YEYHAas,
KOAaryJsIMoOHHasA, nepuogudeckas. CTpykTypHoe
COCTOSIHME JUCHEPCHBIX CHCTEM B  IIOTOKE.
YpaBHEHHUs CTPYKTYPHOI'O COCTOSIHUSA U YPaBHEHUS
peonorun L[EITOYEYHON CTPYKTYPBHI,
KOaryJIAIIMOHHOM CTPYKTYpbl Ha OCHOBE €€
(dbpakranbHON MOJIEJTN 31 MEPUOINYIECKOMN

CTPYKTYpBHI.

0,2

KrCw™m

10

Makpo ¥ MHKPOCOCTOSIHUE MOJMMEPHBIX LENEM,
KOH(UTYpalliOHHAsT DHTPOMHS U  BEPOSITHOCTh
Pa3IMYHBIX MAaKpOCOCTOSIHUH, npuponaa
3JIACTUYHOCTHU IOJIMMEPOB.

Oco0EHHOCTH KMHETHKH PAaCTBOPEHUS TOJMMEPOB,
HaOyxaHWe, BSI3KOCTh  PACTBOPOB,  BIUSHUE
MOJISIPHOM MACCBI.

[Monusnexktponutel. Brnusaue pH cpeasl Ha
MaKpOCOCTOSIHE MOJIEKYJ U CBOWCTBA PACTBOPOB.
Crabmiu3anust CyCTieH31i MOTUAIEKTPOIUTAMHU.

0,4

PI




4.3. 3aHATHS CEMUHAPCKOTO THTIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHSITHUS.

Ne
asnena HaumenoBanue TeMbl OO0nem, ManoBanuoH-
p U KpaTKOE COAEPKAHNE 3aHATUS aKaJ1.yacsl Has popma
JUCLUILINHBI
1 ['eomerpuueckue W peHenTypHbIE MapaMeTpsl
CyCIEH3UI
2 Bunbsl  MEXMONEKYJSIPHBIX  B3aUMOJCHUCTBUM.
Pacuer cun Ban-mep-Baanbca U BeIMYUHBI 1 HurepakTuBHOE
KysioHOBCKOr0 B3aMOAEHCTBUS. 9JICKTPOHHOC
3 R 5 nocobue
anwuisipHoe nogHsaTve. Ero npumeHenue i CldTsk*
pacyeTa NOBEpXHOCTHOTO HATSHKEHUSI.
4 JIBOWMHOM 3JIEKTPUYECKUI CIIOM
5 Teopus ycroitunsoctu JIPO
6 CeanMeHTallMOHHO-M((Y3HOHHOE paBHOBECHE
HNuTepakTrBHOE
7 CpenHeuucneHHas, cperHeMaccoBas 51 JJICKTPOHHOE
CPEOHEBI3KOCTHAS MOJEKYIIIpHast Mmacca. nocobue
*
VYpasaenne Mapka-Kyna-XayBunka-Cakypabl. CldTsk
8 Peosiorust THKCOTPONHBIX CYCHEH3UH. 1
4.3.2. 3aHsATHS J1a00PATOPHOIO THUIIA.
Ne
B HanmeHnoBaHue TeMbl O6bemM, |HHHOBanMOHHAS
P U KpaTKO€ COZEp KaHHUE 3aHATUSA aKaJ.uyacsl dopma
JUCLIUTIIAHBI
2 [ToBepxHOCTHOE HaTspKeHHE M azcopOius [TAB. 2 Jil|
CrpyKTypa 1 napameTpsl IOBEPXHOCTHOTO CJIOS.
4 [TomydyeHue KOJUTOUIHBIX PACTBOPOB. 2 pi|

DNeKTpoKUHeTHYeckue siBiaeHus. OmnpeneneHue
AJICKTPOKMHETUYECKOTO  TOTCHIMAJIA  METOJIOM
AIIEKTPOPOPETHIESCKOTO OCAKIACHHUS




Ne
pasznena
JUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0BeM,
aKaJ1.9achl

MunoBanunonHas

dbopma

8 Peonorus JIUCTIEPCHBIX CHCTEM. Teuenne
HBIOTOHOBCKHX JKUIKOCTEH. Teuenune
HEHLIOTOHOBCKHUX KUIIKOCTEH.

2

A

4.4. CamocTosiTeIbHAs1 padoTa 00y4aromuxcs.

Ne
paszzena
JIUCLIUIUINHEI

[Iepeyens BOonpocoB uist
CaMOCTOSITEJIBHOTO U3yUEHUS

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

1 1. AncopOuusi ra30B Ha MOBEPXHOCTU TBEPIBIX
BEIIECTB.

2. OcHOBHBIE THIIBI U30TEPM aACOPOLIUH.

3. Teopus MOHOMOJEKYJSIPHOW  aACOPOIUH
JIsHrMIODpA.

4. AXTUBHBIC LIGHTPBI, TIPEICIbHAS a1cOPOLIHSL.

5. Teopus  NONUMONEKYISIPHON  amcopOIuu
[Tosstau.

6.ACOpPOIIMOHHBIIH MOTeHIIMA,
XapaKTEepUCTUYECKasl KpuBasl.

7. Teopust 00bEMHOTO 3aIIOJIHEHUS MUKPOTIOP.

8. Teopus BOT.

9. XemocopOrusi.

28

KPNel

3 1. Tunsr ITAB.

2. Ctpoenue ajcopOrmonHoro cios [TAB.

3. OOpatumble nepexo/ibl MOJIEKYIIPHBIX
pactBopoB ITAB B KoJITOMIHBIEIO

4 Kputnueckas KOHIIEHTpaLUs
MUIIEII000pa30BaHUSI.

5. Buzbl HagMonekynsapHbIX oopa3oBanuii [IAB.
Crpoenue munemn [TAB B pacTBopuTensax
pa3IM4HON MOJSIPHOCTH.

6. Comrobounuzanus, morolee aeiictsue [1AB.
7. OMyJIBrUpOBaHuE )KUIKOCTEN. TUIBI 1
YCTOMYHUBOCTD SMYJIbCUH.

8. OOparenue a3 1 pa3pyleHHe IMYIbCUH.
9. Ilensl, neHOOOpa3oBaHUE, IEHOTALIICHHE.

12

KPNel

5 1. DNEeKTPOKMHETUYECKHUE SIBICHHUS.
2. IlpuMeHeHne dNEeKTPOKNHETUYECKHX SIBJIICHHM.

22

KPNel

10




Ne
pasznena
JUCLIUILIUHBI

IIepeyens BOnIpOCOB 115t
CaMOCTOSITEJIBHOTO U3y4EHUS

O0BeM,
aKaJl. 4achl

dopma
KOHTPOJIS

6

1. Kputepun ycToiM4MBOCTH IUCIIEPCHBIX CUCTEM.
2. Crabunmzaimysi ¥ KOAryJsilMs JUCHEpPCHBIX
CUCTEM.

3. BbpoyHoBckuii MEXaHU3M KOAryJssiiuu
KOJUIOMJIHBIX PAaCTBOPOB.

4.  Kpurnueckas  KOHUEHTpauus,  IIpaBuia
AJIEKTPOJIUTHOMN KOATyJISILUU.

12

KPNe2

1. Koadpdunuent quddysuu.
2. BeicTpas u MeJIeHHAs KOAryJIsusl.

3. KuHeTuka Koarynsiuu KOJUIOMIHBIX CUCTEM,
BpeMsi TMOJIOBUHHOW KOaryJsiliuu, CPEAHEE YHCIIO
qyacTull Bo (¢IioKyIe.

4. CTpyKTypHBIE U TEOMETPUUECKHUE
XapaKTepUCTUKU GIIOKYI, X (paKTanbHas
Pa3MepHOCTb.

12

KPNe2

1. ®opmyna HeroToHa n bpuHKMeHa /1715 BA3KOCTH.
2. Tumel  CTpyKTyp  NOKOs:  IL€OYEYHad,
KOaryJIsiIHOHHAsA, IEpUOHYECKasl.

3. CTpyKTypHOE COCTOSIHME IUCIEPCHBIX CHUCTEM B
IIOTOKE.

4. VYpaBHeHUS CTPYKTYpHOIO COCTOSHUA U
YPAaBHEHUsI PEOJIOTMM LEMOYEYHOU CTPYKTYpHI,
KOaryJIsiMMOHHOM  CTPYKTypbl Ha OCHOBE €€
dbpakTanbHOI MOJIEJTN 51 MEPUOINYECKOMN

CTPYKTYpBHI.

14

KPNe2

1. ®uznyeckue u (pa3oBble COCTOSHUS U MEPEXOJIbI
MIOJINMEPOB.

2. Munemioobpa3oBaHue B pacTBOpax M pacriiaBax
0JI0K-COTOIMMEPOB.

3. Vcnonb3oBaHue MOJIUMEPOB I HAIPaBIEHHOTO
TpPaHCIOPTA JEKAPCTB B OpraH-MUILEHb.

12

KPNe2

10

1. Aspo3onu. mbUIb, ABIMBI, TYMaHBI, 3BOJIOIHS,
paspylIeHHE.
2. Konnonsele pacTBOpBI B OMOJIOTHH.

11

KPNe2

Hroro

123

4.5. Tembl HHAUBUAYAJIBHBIX 321aHUI
1. IIpakTr4ecKkue METOIbI ONPEAEIICHUS yIEIbHON OBEPXHOCTH.

NN DR W N

. Teopust BOT u ee npumMeHeHue B COBpPEMEHHOM 000PYI0BaHHH.
. Meroasl onpeieieHue NOBEPXHOCTHOTO HATSKEHUSI.
. IlosydyeHne KOoJIJIOUIHBIX CUCTEM.

. CycneHsuuio.

. IlpsiMbie 1 oOpaTHBIE SMYIbcHH. KOHIIEHTPUPOBAaHHBIE SMYIIbCHH.
. Iubdy3rnoHHO-CEIMMEHTAIIMOHHOE PABHOBECHE.




8. Buasl MeXMOJIEKYJIIPHOTO B3aUMOJEHCTBUA. PacueT 3HEpruM MeXMOJIEKYJISPHOTO
B3aUMO/ICHCTBUSI.

9. Cunbl Ban-nep-Baansca. Koncranrta 'ammera. Pacuer koncrantsl ['ammera.

10. MarguTHbIe )KUIKOCTH.

11. Peonorusi MarHuTHBIX KUJIKOCTEH.

12. 3onb-renb nepexo. Ero 3HaueHue B HayKe U TEXHUKE.

13. CoBpeMeHHasi peoMeTpHsL.

14. OcuumIssuUOHHBIE METOJIBI B PEOJIOTHH.

15. IloHsATHE )KUIKOCTH U TBEPAOIO TEJIA B PEOJIOTHH.

16. PacTBOpHBI U paciuiaBbl HOJIMMEPOB.

17. ®a3oBoe, arperaTHoe U GU3UUYECKOE COCTOSHUS TOJIUMEPOB.

18. [ToBepXHOCTHO-aKTUBHBIC BelecTBa. MUIIEIII000pa3oBaHue.

19. biok-conoaumepbl U UX CaMOOpraHU3aIis B pacTBOPax.

5. [lepeyenb y4eOHO-MeTOMYECKOT0 00ecnevYeHusl JAJIsl CAMOCTOSITEIbHOI padoThl
00y4YaKOIIHUXCS M0 TUCHHILINHE.

MeTtoauueckue ykazaHus 1Jig 00yJarolIUXCs [0 OPraHu3alii CaMOCTOSATENbHON paboThI
Mo AWCHMIUIMHE, BKIIOYas IE€peueHb TEM CaMOCTOSTEeNbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISI 110 JWCHUIUIMHE W TPeOOBAaHUS K WX BBIMOJHEHUIO Pa3MEIICHBI B 3JIEKTPOHHOM
nH(}OPMallMOHHO-00pa30BaTEIbLHOM cpene CIIOI' TU(TY) Ha caire:
http://media.technolog.edu.ru

6. ®OoH/1 OLIeHOYHBIX CPEACTB /1JIsl IPOBeJeHUsI IPOMEKYTOUYHOM aTTeCTAUM

[IpomexyTouHas aTTecTalys 1o IUCHUIUIMHE TPOBOAUTCA B (hOpME IK3aMeHa.

DK3aMeH IMpelycMaTpuBaeT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
areMeHToB KommereHuui. [Ipu cnade sk3ameHa, CTYAEHT MOJIydyaeT TPU BOIpOca U3 NEPeUHs
BOIIPOCOB, BpPEMS IIOJATOTOBKHU CTYAEHTA K YCTHOMY OTBETY - A0 45 MUH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1. Kiaccudukanms aucnepcHsix cucteM. KommonaHoe coCTOSHIE BEIIECTBA.
2. DIeKTpoKMHETHYECKHe siBIeHus. Dnekrpoocmoc. OcHoBHI Teopun. [IpuMeHeHue.

3. Muuemioo6pasyromue NoBEPXHOCTHO-aKTUBHBIE BellecTBa. Kpurruueckas
KOHIICHTpaI¥s MULe1o00pa3zoBanusi. CTpOSHUE MHIIEILIL.

PC3YJ'ILT3.TBI OCBOCHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, CCJIW IJId BCCX
9JICMCHTOB KOMHeTeHHI/IfI AOCTUTHYT HOpOFOBI)II\/II YPOBEHb OCBOCHHUA KOMIICTCHIHWHW Ha JaHHOM
9Tall€ — OIICHKa ((y,[[OBJ'IGTBOpI/ITeJ'ILHO»l.

7. IlepevyeHb y4eOHBIX H3aAHUIT, HEOOXOTMMBIX /1JIsl OCBOECHHS THCIIHILIAHBI.
a) mevyaTHble U3IAHNSA:
1 bubuk, E.E. Komtonansie pactBopsl u cycrneHsun. PykoBojactBo k aeiicteuio / E.E.
bubuk — Cankr-IletepOypr: LIOIT "IIpodeccus", 2018. — 252¢.- ISBN978-5-91884-092-4.
2 bubuk, E.E. CoopHuk 3ana4 1mo KoutouaHoi xumun: yueoHoe nocooue / E. E. bubuk;
CIIOI' TU(TY). Kadenpa pusuueckoit xumun. — Cankr-Ilerepoypr: CIIOI TU(TVY), 2019. — 57 c.

JI1st mpoMeXyTOYHOM arTecTanuu B GopMe 3a4€Ta — «3a4ETH.
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http://media.technolog.edu.ru/

3 T'enppman, M.M. Komnouanas xumusa / M.M. T'enspman, O.B. Kosanesuu, B.II.
KOctparoB. — Cankr-IletepOypr; Mocksa; Kpacuonap: Jlans, 2010. — 332 c. - ISBN 978-5-8114-
0478-0.

0) 2JIeKTPOHHbIE y4eOHbIe M31AHUA:

1 bubuk, E.E. I'panynomerpusi: yuebnoe mnocodbue / E.E. bubukx; MunmncrepctBo
obpazoBanusi u Hayku Poccumiickoit ®enepamuu, Cankr-IlerepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTUYECKUN WHCTUTYT (TeXHUYecKui yHuBepcuteT), Kadenpa kommoumgHoN Xumuu. —
Cankr-Ilerepoypr, CIIGI' TU(TY), 2014. — 43 c. // CII6I' TU. DnexrponHas 6udimoreka. - URL:
https://technolog.bibliotech.ru  (gara oOpamenus: 12.01.2021). - Pexum pocryma: s
3aperucTpUp. MOJIb30BaTENICH.

2 bubuk, E.E. COopHUK 33724 110 KOJUTOMJIHON XxuMuu : yaeOHoe nocobue / E.E. bubuk;
MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoii ®Depepanum, Cankr-IlerepOyprekuid
TOCYJApPCTBEHHBI TEXHOJOTHYECKUA WHCTUTYT (TeXHUYeCKud yHuBepcuteT), Kadeapa
¢buznueckoit xumuu. — Cankrt-IlerepOypr, CIIOI'TU(TY), 2019. - 57 c. // CIIGI'TU.
OnektponHas OubOmmoreka. - URL: https://technolog.bibliotech.ru (mata oOpamenus:
12.01.2021). - Pesxum f0CTyma: st 3aperucTpup. MoJib30BaTeiei.

3 ®usnueckas u koyuiougHas xumus. llpaktukym: YueOHoe mocobue aisi CTYIEHTOB,
oOyuaromuxcst no HampasieHuto 270800 - "CrtpouTenbcTBo" 1o MNPOPMII0 MOATOTOBKU
"TIpou3BOJICTBO CTPOUTEIBHBIX MaTEpUANOB, H3aeani u koucTpykuuii" / I1.M. Kpyrnskos, A.B.
Hymraesa, H.I'. Bunkosa, H.B. Komesa. - Cankt-IletepOypr [u ap.]: Jlans, 2021. - 208 c. ISBN
978-5-8114-1376-8 : // Jlamp : DJEKTpOHHO-OMONMOTewHas cuctema. - URL:
https://e.lanbook.com (gara obpamenus: 01.04.2021). - Pexum noctyna: mo mojarnucke.

4 3onp-reib TEXHOJOTUS MHUKPO- U HAHOKOMIIO3UTOB : YueOHOe mocobue 1Jisi BY30B IO
HanpasieHusM noaArotoBku 210100 - "OnexTpoHuka u HaHOIEKTpoHMKA" u 222900 -
"HanorexHomorun u mukpocucremHas Texauka" / B.A. Momuukos, KO.M. Taupos, T.B.
XamoBa, O.A. Ilunosa; Ilon penakuumeit O.A. unosoit. - Caukt-IlerepOypr [u ap.]: Jlans,
2021. - 304 c.: - ISBN 978-5-8114-1417-8 // Jlaub : 3MEeKTpOHHO-OMOIMOTEYHAS] CHCTEMA. -
URL: https://e.lanbook.com (nata obpamenus: 01.04.2021). - Pexxum goctyna: 1o rnojamnucke.

5 ®punpuxcoepr, H.A. Kypc xomnougHoi xumuu: Yuebnuk / J[.A. ®@punpuxcodepr. -
Cankr-IlerepOypr [u ap.]: Jlamp, 2021. - 416 c. - ISBN 978-5-8114-1070-5 // Jlaup :
ANIEKTPOHHO-0MOMMoTeunast cuctema. - URL: https://e.lanbook.com (mata oOparmenus:
31.03.2021). - Pesxum jocTyIa: 1Mo MOIUCKE.

6 Kymbikos, P.M. ®usundeckas u kosmoniHas xumusi: YuedHoe nocodue / P.M. Kymbikos,
A.B. Urtnes. - Caunkr-IlerepOypr [u ap.]: Jlans, 2021. - 236 c. - ISBN 978-5-8114-7414-1 //
Jlanb : snexTpoHHO-OMOMMOTEUHast cuctema. - URL: https://e.lanbook.com (mara oOpamenus:
22.01.2021). - Pexxum pocTyna: mo MOAIHUCKE.

8. IlepeveHb 3JIeKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB, HEOOXOAMMBIX JIJIsl OCBOECHHS
AUCHUTLINHBI.
y4ueOHBIH ILJIaH, PIII u y4eOHO-METOINUECKre MaTepHaJIbL:
http://media.technolog.edu.ru
AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
C KOMITBIOTEPOB UHCTUTYTA OTKPBIT JOCTYI K:
www.elibrary.ru - eLIBRARY - HayuyHast 3J¢KTpOHHas OHOJIHMOTEKAa MEPHOAMYCCKHX
W30aHUM;
http://e.lanbook.com - DaekTpoHHO-OMOIHOTEYHAs CHUCTEMa H3IaTelbCTBa <«JIaHby,
KOJITIEKITUN «XuMus» (KHUTH H31aTelbcTB «JlaHb», «bunom», «HOT), «HanotexHomorum»
(xauru u3natenscTBa «bunom. Jlaboparopust 3HaHHIT);

B T.4. u MeTogUUECKHE TTOCOOUS
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
file:///C:/Downloads/www.elibrary.ru
http://e.lanbook.com/

www.consultant.ru - Koncynpsrantlnroc - 6a3a 3ak0HOAATEIBHBIX TOKYMEHTOB 10 PD u
Cankr-IletepOypry;

WWW.Scopus.com - baza nmaHHBIX pedeparoB W IUTHPOBAHUS Scopus H3AaTeIbCTBA
Elsevier;

http://webofknowledge.com - VYuuBepcanpHas pedeparuBHas 0a3a JaHHBIX HayYHBIX
nyonukamuit Web of Science kommannu Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
NznarensctBo IOP (BenukoOpuTtanus);

www.oxfordjournals.org - ApxuB HaY4HBIX KYpHAJIOB U3/1aTeIbCTBA
OxfordUniversityPress;

http://www.sciencemag.org/ - TlonHOTEKCTOBBIM JocTyn K kypHany Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com — Jloctym k »xypuany Nature (Nature Publishing Group);

http://pubs.acs.org - Jloctyn k kosutekuuu xypHaioB Core + m3maTenbcTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBI JOCTYH K KOJUICKIIMH JKYypPHAJIOB
Cambridge University Press.

9. MeToauyeckune yKazaHus 1Jisl 00y4aomMXcs M0 OCBOEHUIO AU CHUIIIHHBI.

Bce Buabl 3ansatuil no aucuuiuinHe «KosutonaHas XUMUs» IPOBOJAATCS B COOTBETCTBHUHU C
TpeboBanusmu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3ansatuil. Jlekums. OOmue
TpeOoBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIX 3aHsATHIA. JITabopaTopHble 3aHATHS.
OO6mue TpeboBaHMs K OPraHU3aIlMy U TTPOBEICHHUIO.

CTO CIIoI'THU 018-2014. KC VK/IB. Bunel yuebHbix 3aHsaTuil. CemMHHapbl H
npakTHueckue 3ansaTus. Oouue TpedoBaHusI K OpraHu3aluy U MPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbel yueOnbix 3anstuil. CamocTosiTenbHas
TUTaHUpyeMasi padoTa CTyIEHTOB.

CTO CIIoI'TU(TY) 016-2015. Ilopsaok opraHu3alMM W HPOBEAEHUS 3a4E€TOB U
sk3ameHoB./ CIIOI'TU(TVY).- Beea. ¢ 01.06.2015. - CII6.: CIIGI' TU(TY), 2015.- 45 c. O6mue
TpeOOBaHUS K OPraHU3aIMU U MPOBEICHUIO.

CTII CII6I'TU 047-2008 KC VYKJIB. Cucrema crannaproB 0e€30MaCHOCTH Tpy/a.
Opranuzanus oOOy4YeHHs CTYAEHTOB O€30MacHOCTH TpyJAa TNpU TNPOBEACHUM y4eOHBIX
1abopaTOPHBIX padoT.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yueHHE ITaHHOM MUCHMIUIMHBI, JIydlle
BCETO OCYIIECTBIISITh Ha BECh CEMECTp, MPEIyCMATPHUBAs MPH ITOM DPETYISIPHOE MOBTOPEHHUE
IpoiiIeHHOT0 MaTepHara.

OCHOBHBIMHU YCJIOBUSIMH TIPAaBMIIBHOW OpraHM3alu y4eOHOTO TMporecca il CTYACHTOB
SBIISICTCSA:

IJIAHOBOCTh B OpPraHu3aluu y4eOHON paboThI;

MOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHsTHS CTYACHT TOJKEH IPUXOUTh, IMEsI 3HAHUS 110 YK€ N3ydeHHOMY MaTepHaiy.
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file:///C:/Downloads/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
file:///C:/Downloads/www.oxfordjournals.org
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http://journals.cambridge.org/

10. IepeyeHb HHGOPMAIMOHHBIX TEXHOJIOTH, HCIOJIb3yeMbIX NPH OCYIIECTBIEHUH
0o0pa3oBaTeIbHOIO MpoLecca 10 JMCHUIINHE.

10.1. NudopManuOHHBIE TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IIPEIyCMOTPEHO HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JICKIUI C UCIIOJIb30BAHUEM CIalA-NPEe3eHTAlUM;

B3auMojieiicTBHe ¢ oOydaromumucs nocpeactsom SUOC.

10.2. IIporpaMmmHoe oOecneuyeHue.

WindowsXPStarterEdition. (I'ocymapctBennsiii koHTpaktr Ne 24 ot 14.09.2007, cpok
JeHcTBUSI — OECCPOUHO),

MicrosoftOffice (MicrosoftExcel): Office 2007 RussianOLPNLAE (T'ocyaapcTBeHHBbI#
koHTpakT Ne 24 ot 14.09.2007, cpok neiictBusi — 6eccpouno), OfficeStd 2013 Rus OLP NL
(Kontpaxkt Ne 02(03)15 ot 15.01.2015, cpok neiictBus -20 ner),

LibreOffice (oTkpbiTas nuieH3us).

10.3. ba3bl 1aHHBIX H HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTHTb CO PAH.

2. http://borovic.ru- 6a3a matearoB Poccum.

3. http://1.fips.ru/wps/portal/Register - denepanbHbIit HTHCTUTYT TPOMBIILICHHON
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a narentoB CILIA.

5. http://freepatentsonline.com- 6a3a marenros CIIA.

6. http://patentmatie.com/welcome - 6aza marenros CLLA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast mouckoBas CHCTEMa HaAYYHBIX ITyOJIHKAIINH.

11. http://springer.com — aHTI0S3bIYHAS TIOUCKOBAsI CHCTEMa HAYYHBIX MTYOIHUKAIHIA.

12. http://dissforall.com — 6a3a muccepranuii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cIEKTPOB XUMHYECKUX COCAUHEHHUH.
16. HoBeIii cipaBouHMK XUMHKKa 1 TexHouora http://chemanalitica.com/book/novyy spavochnik

11. MaTepuajbHO-TeXHUYECKOe o0ecreyeHue 0CBOCHMS JMCIUIIJIMHBI B X0/1e peaju3auuu
o0pa3oBaTe/IbHON NPOrPaAaMMBbl.

Jlns npoBeneHus 3aHATHI B MHTEPAKTUBHOU (popme, uyTeHUs JIEKIUil B BHUJIE MPE3EHTAIIHH,
JEMOHCTPALMK BUJIE0 MAaTEPHATIOB MCIIONIb3YETCS MYJIbTUMEANIHAS TEXHUKA.

Jns  mpoBeneHMs NPAKTUYECKHUX 3aHATHM HMCHOJB3YIOT KOMIIBIOTEPHBIM KJlacc ¢
NEPCOHAIIBHBIMU KOMIIBIOTEPAMHU, UMEIOIIIMMHU BbIXOJ B MIHTEpHET.

Tpu maGoparopuu (miomazeio 170 M%). JlabopaTopun OCHAIIECHB! KOMIUIEKTHBIM THITOBBIM
XUMHUYECKHMM oOopynoBanueM (Becsl BJIP, TtepmocTarhl, UEeHTpU(YTH, ITUCTHIUIATOPHI,
MarHUTHbIE MEIIAJIKH, WCTOYHMKM IUTaHUA U JIp.), OPUTMHAIBHBIMH YCTQHOBKAMHU U
npubopamu. [l mpoBereHus abOpaTOpPHBIX pabOT HUCHONB3YIOTCs peomerp Anton Paar
PHYSICAMCR 302.
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12. OcobeHHOCTH OCBOEHHS TUCHUILINHBI HHBAJIMIAMY U JIMIAMH ¢ OTPAHUYEHHBIMH

BO3MOKHOCTAMMU 3/10POBbSI.
I[HSI HHBAJIMAOB HW JMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU yT-Ie6HBI€ mnmponecc

OCYILECTBIIsICTCSI B COOTBETCTBMM ¢ [losioskeHnMeM 00 opraHM3anuu y4eOHOro Iporecca ajis
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),

YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

aucuuiuinie «KoajonaHasa XuMush)

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Hupnexc 3 4
Conepxanne Otan GopMUpPOBAHHS
KOMIIETCHIIUH

OIIK-1

CriocobeH H3y4aTb, aHAJIU3UPOBATL, UCIIO0JIL30BATH
MCXaHU3MBbI XUMHNYCCKHUX peaKuHﬁ, MMPOUCXOAAIIHNX B
TCXHOJIOTMYCCKUX MTPOLECCaX U OKPYKAIOIIECM MHUPC,
OCHOBLIBAsICh HA 3HAHUAX O CTPOCHUH BCUICCTBA, IIPUPOIC
XIMHAYECKOH CBSI3U U CBOMCTBAX Pa3JIMYIHBIX KJIACCOB
XHUMHWYCCKUX JJICMCHTOB, COGI[I/IHGHI/If/'I, BC€IICCTB

MMaTCpUAJIOB

IIPOMEXKYTOUYHBIN

3

KupHbiM mpudToM BbIENSETCS Ta YaCTh KOMIETEHIIMU, KOTopasi GopMUpYETCs B X0

U3yYeHHs JAHHOW JMCHUIUIUHBI (€CITM KOMIIETEHIUSI OCBAWBACTCS MOJIHOCTHIO, TO (pparMeHTHI
HE BBIJICIISIOTCS).
4 Ortan (GopMHUpOBaHUS KOMIIETeHUMH BbeIOMpaercs mo m.2 PIIJ] u yyeGHOMY miaHy
(Ha4aNbHBIA — €CIIM HEeT MPEIICCTBYIONINX JTUCIUIUINH, UTOTOBBIM — €CJIM HET MOCIETYIOIINX
JUCLUUIUIMH (MJTM KOMIIETEHIMS He (opMHUpYyeTcs B Xoze npakTuku uiu I'A), npomMeKyTouHbIN

- BCE JIpyTHe)
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OMCHUBaHUA

Kon u HaumeHnoBanue [Tokazarenu Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HHIMKATOpa C(I)OpMI/IpOBaHHOCTI/I OLICHUBaHUS (ommcaHue BBIPAXKEHHOCTH JECKPUIITOPOB)
AOCTHRCHHUA (neckpunTOphbI) «yJIOBJICTBOPHUTEIILHOY «XOPOIIO» «OTIIHYHOY
KOMICTCHINH (OpOToBBbI (cpennnii) (BBICOKHMI)
MOJKET MePEUUCIUTh 3HAET U MOJKET JlaeT
OIIK-1.7 JaeT onpenesieHune OTtBeTHI Ha HEKOTOPBIC OCHOBHBIC | MOSICHUTH (DU3UKO- HCYEPITBIBAOIIICE
[TpumeHsITh 3HAHUS B (dyHIIaMEHTAIBHBIX MOHATHH U | BOIIPOCH 29-33 byHIaMEHTaIbHBIE XUMHYECKUH CMBICIT oTpesicIiCHUE U
obnactu 3aKOHOB OCHOBHBIX Pa3/ielioB 57-62 MMOHSITHS OCHOBHBIX (byHIaMeHTaIbHBIX JEMOHCTPHUPYET

MHUKPOI€TE€POr€HHBIX
CUCTEM JIJI peLICHUS
3a/1a9 XUMHUYECKOM
TEXHOJIOTHH

KOJUIOUIHON XUMUH

pa3AesoB KOJUIOUIHOM
XUMUH, 3HAET TOJIBKO
HEKOTOPbIE 3aKOHbI
KOJUIOUTHOM XUMHUH

MMOHSTHUHA OCHOBHBIX
pa3AesioB KOJUIOUIHOM
XHAMHH, 3HAECT
0O0JIBIIIYIO YaCTh
OCHOBHEIX 3aKOHOB
KOJIJIOUIHONH XMMHHU

NOHUMaHUE (PU3HUKO-
XUMUYECKOH CyTH
byHIaMEHTATbHBIX
HOHSATUI OCHOBHBIX
pa3zeinos
KOJIJIOUJHON XUMUH,
3HAET BCE OCHOBHBIE
3aKOHBI KOJIJIONJHOU
XVMUH,
U3y4aroluecs B
pamKax
JUCLUIUIMHBL, U
MOHMMAET UX CYTh

O0bsicHsIeT, KAK KOPPEKTHO
MPUMEHSTHh (PyHAaMEHTaJIbHbIE
MOHATHSI KOJUIOUAHON XUMUU
JUISL OITMCAHMSI TOBEPXHOCTHBIX
SIBJIGHUH, OITUCBIBATDH U
UHTEPIPETUPOBATH PE3YIbTAThI
HCCIIEOBAaHUM B paMKax
3aKOHOB KOJUIOMIHOM XUMHUH

OTBeTHI HA
BOIpOCkI 34-37
49-56

IMOHHUMAET KaKue
MTOHSTHUS OTHOCATCS K
obnactu
MTOBEPXHOCTHBIX
SBJICHUM, yMEET
OIMCHIBATh U
HHTEPIPETHPOBATH
pe3yNbTaThI
HCCIEN0BaHUN B
pamMKax 3aKOHOB

MOJKET COIIOCTaBHTh
KKJOMY SIBJICHUIO U3
obnacTn
MMOBEPXHOCTHBIX
SIBIICHUI
COOTBETCTBYIOIIIHE
dbyHIaMEHTATBHBIC
MMOHSTHS, C IIOMOIIBIO
KOTOPBIX OHO MOXKET
OBITh OMKCAHO, YMEET

CaMOCTOSITEIILHO
BBIOMpAET crocod
OIIKMCaHUs
pE3yNIbTaThI
HUCCIEeNOBaHUN U
BCECTOPOHHE MX
UHTEPIPETUPYET,
UCTIONB3Ysl 3HAHUE
3aKOHOB
KOJUIOMTHON XHMUHU




KOJJIOUTHOM XUMHUH
TOJILKO B IIpejenax
MPEOCTABICHHBIX
nponucei

IaTh OOBSICHEHHS U
MPaBWIBHO OMKUCATh U
HUHTEPIPETUPOBATH
pe3yJbTaThl
HUCCIICIOBAHUM B
paMKax 3aKOHOB
KOJJIOMTHOM XUMHUH

IIpuMeHsieT 3aKOHBI,
CBSI3bIBAIOIIIME MEXY COO0M
(byHIaMEeHTaIbHBIC TTOHATHUS
KOJUIOMIHON XUMHUH U NIPUEMBI
peLIeHUs TUIIOBBIX 3a/1a4
KOJUIOMTHOM XUMUU C
HCIIOJIb30BAHUEM M3BECTHBIX
3aKOHOB

OtBeTHI HA
Borpockl 38-43
44-48

HaIKCaHUE OTYeTa
110 J1JaOOpaTOpHBIM
paboram

MOXKET MPUMEHHUTH
HEKOTOPbIE 3aKOHBI,
CBS3BIBAIOIIINE MEX]TY
coOon
¢dbyHIaMeHTaIbHbBIE
MOHATHS KOIJIOWTHOMN
XHAMUH, BIaJIEET
MpUeMaMu PEIICHUS
AJIEMEHTApPHBIX 33714,
pelIeHne KOTOPhIX

yMeeT IIPaBUIIbLHO
MIPUMEHUTD 3aKOHBI,
CBSI3BIBAIOIIIUE MEXKITY
co0oii
byH1aMeHTaIbHbIE
MOHSTHS KOJIJIOHUTHOMN
XUMUH, U1 pEIICHUS
IIOCTaBJICHHOM 3aJa4H,
MOXKET peniaTh
TUIIOBBIC 3a1a9K

CaMOCTOSITEIILHO
MIPaBUIIBHO
BBIOMpACT U
MPUMEHHUTH 3aKOHBI,
CBSI3BIBAIOIIINE
MEXIy coOoM
dyHIaMeHTaIbHBIC
TIOHSITHS
KOJUJIOUJHON XUMHH,
JUTSL PEIICHUS

OIIK-1.8

Br16upats u
MCIOJIb30BaTh METOIBI
WCCIICTOBAHMS
KOJUIOMIHBIX CUCTEM
JUTS U3YYICHHS U
pa3paboTKH HOBBIX
MaTepHajoB U
TEXHOJIOTUH UX
W3TOTOBJICHUS

IHepeunciasier METOAUKHU
HCCICA0BAaHMA ITOBEPXHOCTHBIX
CBOWCTB U JUCIIEPCHOTO
COCTOSIHUSI BEIIECTBA

OTBeTHI HA
BOTIPOCHI 4-8

OCHOBAHO HA MPSIMOM | KOJJIOMTHOM XUMHUH C | ITOCTAaBIICHHOM
MIPUMEHEHUHN HCIIO0JIb30BaHUEM 3a/1a4u
M3BECTHBIX (hopmyIn OCHOBHBIX 3aKOHOB

CIOCOOEH TOJIBKO 3HAET NepeyeHb MCYEPIIHIBAOIIIE

MIEPEYUCIIUTD
OCHOBHBIC MCTOAUKHN
HCCIICIOBaHUS
HOBerHOCTHLIX
CBOMCTB U
JIUCTIEPCHOTO
COCTOSIHUS BeIllecTBa

MCTOHOB JJIsI U3YUCHUA
KaXXI0ro KOHKpPETHOT'O
CBOﬁCTBa, CBA3aHHOTI'O
C MOBCPXHOCTHBIM HJIN
BBICOKOAUCIICPCHBIM
COCTOSHHEM BECUICCTBA

3HAET METOAUKH JIJII
M3YUYEHUS BCEX
OCHOBHBIX CBOMCTB,
CBSI3aHHBIX C
ITOBEPXHOCTHBIM WUJIU
BBICOKOJIUCTIEPCHBIM
COCTOSIHUEM
BEIIIECTRA

IMosicHsieT, KakuM oOpa3zom
OTIPEIETISIOTCS OCHOBHEBIE
XaPaAKTCPUCTHKU KOJUIOMAHBIX

OTBeTHI Ha
Bompocsr 1-3, 9,10

MOJKET JaTh TOJIBKO
dbopmasibHOE
orpeieneHne
OCHOBHBIX

IIOHMMAET, KaKk
MPaBUJIbHO BBIOPATH
METOJ IS
OIIpEICJICHUS

MOHUMAET CYIIHOCTh
METO/IOB
onpeeaeHus
OCHOBHBIX




CHCTEM XapaKTePUCTHK OCHOBHBIX XapaKTePUCTHK
HaIKMCaHUE OTYeTa | KOJUIOMJHBIX CUCTEM | XapaKTepUCTHK KOJIJIOUJHBIX CHCTEM
1o 1a00paTOpPHBIM KOJIJIOUJHBIX CHCTEM U 3HACT AJITOPUTM UX
pabotam IPUMEHEHHUS
UMEET 3a4aTOYHBIC CHOCOOCH MPaBUIIBHO CIocOOCH HalTH
Iloxka3piBaeT OTBeTbl Ha HaBBIKH BBINOJIHUTh OIKCaHue
JKCIIEPUMEHTAIIBHBIC IIPUEMBI Bonpocs! 11-14 JKCIIEPUMEHTAIIBHON | DKCIIEPUMEHTAJIbHBIE TpeOyemMoro
paloThI ¢ KOJIJIOUHBIMU paloThI paboThI ¢ 9KCIEPUMEHTA B
cHCTEMaMH KOJIJIOUTHBIMH JUTEPATYPHBIX
HalKcaHue oT4eTa cHCTEMaMH 110 UCTOYHHUKAX U
1o J1a00paToOpHBIM MPEOCTaBICHHBIM CaMOCTOSITEITEHO
pabotam HPOIUCAM BBITOJIHUTD
IKCTIEpUMEHTAJIbHbIC
paboTHI C
KOJIJIOUAHBIMHA
cUCTEMaMH

[Hkana ouenuBanus coorBerctByer CTO CIIOI TU(TYVY):

[To gucrumninHe MPOMEXKYTOYHAs aTTeCTalvs MPOBOAMUTCS B (opMe IK3ameHa,

«YHAOBJICTBOPUTCIIBHOY, ((Hey,[[OBJ'IeTBOpI/ITeJ'IBHO»).

[IKaja OICHUBAHUS — OauIbHAs (COTJIIMYHOY», «XOPOIIO»,




3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS VIl IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
IIpumepbl BAPHAHTOB KOHTPOJILHBIX PadoT 1Jisl MPOBeAeHU TeKYIero KOHTPOJIs.
Konrponbnas padora Nel

1. Uto obmiero u yeM otnuyarorcs Teopuu Jlearmopa u BOT?

2. YV kakoll u3 >KUIKOCTEH OoJibllle IMOBEPXHOCTHOE HATSXKEHHE Yy OeH30Ja WiIn
HUTpoOeH3oisa? OTBEeT 000CHYHTE.

3. OOBsicHHUTE TPOLIECC U30TEPMUUECKOM ITEPETOHKH.

4. Yto Takoe Quotarus?

5. Yro mpoucxomutr ¢ JADC mnpu MNOBHIIEHUH KOHLEHTpaluu uHAU(PEepeHTHOrOo
anexkTponuta? 3anada. OnpeaenuTs A0 MOBEPXHOCTH, 3aHATYIO MOTEHIIMAIONPEACIISIOIIUMU
nonamu (z = 1) B JIOC npu kounenrpamuu BoxHoro pactopa NaCl C = 0,01 monb/n u
norennuane 01= 3-10-2B. Ilnomank, 3aHuMaeMast OqHUM HOHOM So=2-10-19M2.

KonTponbHas padora Ne2

1. Kakum mapameTpom XapaKkTepu3yloT HHTEHCUBHOCTh OPOYHOBCKOTO JIBHKEHUS?

2. JlaiiTe 00BbSICHEHHE IPUUMHBI JIEKTPOOCMOCA.

3. Ha yem ocnoBana teopus 1JIOO?

4. Kakue peosiorn4eckue KpuBble XapaKTEPHBI 11 HhBIOTOHOBCKHX KUIKOCTEH?

5. IlpuBenute Ki1accupukay SMyIbCUH.

3amauda. PaccuntaTh CKOPOCTH AmeKTpodopesa chepuiaeckux YacTULl PaanycoM

r =1-10-6M B BoJTHOM pacTBOpe 1eKTponTa (€ = 80) ¢ KOHIICHTpAIUEH

C=2-10-2momn/n1 ipu E = 2-103B/m, ecnu ipu TeUeHUH JUCTIEPCUOHHOMN CpeJIbl ye-

pe3 aunadparmy, chOpMUPOBAHHYIO U3 ITUX YACTHUI], BOSHUKAET PA3HOCTH MOTEH-

uuanoB E=7,5-10-2B. Y aenbHas 351€KTPONPOBOIHOCTD U BA3KOCThH AUCIIEPCUOHHOMN

cpenb! paBHbL: A=2,5-10-20Mm-1-M-1 1 e=1-10-3I1a-c.

Bonpoce! 1)1 OLeHKU 3HAHMH, YMEHUI U HABBLIKOB, CGOPMHUPOBAHHBIX Y CTYJAEHTA
no komnerenunu OIIK-1:
1. Crabunusanus AMCIEPCHBIX CUCTEM MOJUMEpPaMH.
2. Kuneruka xoarynsmuu. beictpas u MenieHHas koaryisinus. OOpaTumasi 1 HeoOpaTumast
KOAryJIsLHs.
3. [TomyueHue nucnepcHBIX cucTeM aApoliaeHreM. DPPeKT ancopOUOHHOIO TOHUKEHUS
npodHocTu. Ero oobsicHenue.
4. Ilony4yeHue OUCIEPCHBIX CUCTEM MTyTEM KOHIEHCAlUU. ['OMOreHHast 1 rereporeHHas
KOHJCHCALU.
5. MonekynsapHO-KHHETHYECKHE CBOWCTBA IUCIIEPCHBIX CHCTEM.
6. bpoyHoBckoe BHKeHHE U cequMenTanus. CequMeHTalMoHHO-11 () y3nOHHOE paBHOBECHE B
JTUCTIEPCHBIX CUCTEMAX.
7. OnTHYecKkue CBOMCTBA IUCIIEPCHBIX CUCTEM. SIBIIEHNE paccesHUs CBETa.
8. Knaccuduxanum noBepxHocTHo-akTuBHBIX BeniecTB (ITAB). Ilpumenenue B TexHuke.
9. Munemnoobpasyroliye MoBepXHOCTHO-aKTUBHBIE BellecTBa. Kputnueckas KOHIEHTpaIus
Munemooopasopanua. CTpoeHne MUIIEI.
10. ComroOnnu3anus B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([IAB), 3Hauenue B
npupoje u Texuuke. Moromee nericrsue [TAB.
11. Omynecus. Knaccuduxauuu smynscuil. [Ipumenenne smynbeuit.
12. Crabunuzanus u pa3pyuierue smyiascuid. O0pamenne a3 smynbcuid. ['uapodunsHo-
munoduneHeni 6ananc (I'JIB).
13. Tlenbl. MeTozpl moyueHUs U cTabmnu3anuu ned. [Ipumenenue nex.
14. Aspo3zonu. Knaccudukanus aspozoneii. CBONWCTBa, yCTOMYUBOCTD, pa3pylIeHUE adpO30JIei.
15. TTapameTpbl HANIPSIKEHHOTO COCTOSIHUSI TUCTIEPCHBIX CUCTEM: HAaMpsDKeHUE, Aedopmarius,
ckopocTh aedopmarin. 3akoH ['yka. 3akoH BHyTpeHHero TpeHus: Hprorona. OCHOBHBIE
pEoIOrnyYecKre BEIMYMHbI, XapaKTepU3yIOIKe MOBEACHNE MaTepHaia MoJ Harpy3Koil.



16. TedyeHue B MWIMHAPUIECKOM KaHale (KalUJUISIPE) HbIOTOHOBCKUX M HEHHIOTOHOBCKHX
KOJUIOMIHBIX PACTBOPOB.

17. Bsi3kocTh pa30aBICHHBIX, arPEraTUBHO YCTOWYMBBIX JTUCTIEPCHBIX CHCTEM. Y CIIOBHS
MIPUMEHUMOCTH YpaBHEHUS DUHILITEHHA.

18. CTpykTyprpoBaHHuE JUCHEPCHBIX cUCTeM. DaKTOpBI, ONPEAEIAOINe UX CTPYKTYpy. ['enu u
ctynuu. Cunepesuc.

19. Peonoruueckue KpyUBbIE TEUEHUS MIACTUYHBIX JUCIEPCHBIX MaTEpUAIOB. Y paBHEHUE
[IIsenosa-bunrama.

20. CtpykTypa 1 0COOEHHOCTH T€YEHHUSI 00PATUMO KOATyIHPYIOIUX JUCIIEPCHBIX CUCTEM.
Tukcorponus. Peonornueckue Kpussle.

21. CtpykTypa 1 0COOCHHOCTH T€UCHHsI BHICOKOKOHLIEHTPUPOBAHHBIX CycrieH3ui. [lunaTancusi.
Peosornueckue KpussIe.

22. BHyTpeHHee BpalleHHe U THOKOCTh MOJUMEPHBIX MoJieKysl. OCOOEHHOCTH UX TEII0BOIO
nBwxeHus. KonpopmannonHas sHTponus.

23. OcoOble (U3HKO-MEXaHHYECKHE CBOMCTBA mommMepoB. CTekiioo0pasHoe,
BBICOKOJIACTUYECKOE U BA3ZKOTEKYUYEE COCTOSIHHSI TOJIMMEPOB.

24. Ilpupoja pacTBOPOB OJUMEPOB, CXOACTBO U PA3IN4Us C KOJUIOUIHBIMU PacCTBOPaMH.

25. OcoGeHHocTH pacTBOpeHus nosmmepoB. Habyxanue nonumepos. TepMonHaMuyecKue
OCHOBBI PaCTBOPEHUS IIOJIUMEPOB.

26. [TonuanekTponuThl, GaKTOpbl, BIUSAIOLIME HAa CBOMCTBA paCTBOPOB MOJIUAIIEKTPOJIUTOB.
IIpuMeHeHne MONUAIIEKTPOIUTOB.

27. Pa3mepsl KOJUIOUIHBIX YacTHLl U pa3MepHble 3pdexTsl. [IoHsTHE 0 TEXHOT0TMH
HU3KOPa3MEpHbIX CUCTEM (HaHOTEXHOJIOTUN).

28. IlonsTre 0 (paKkTaIbHBIX CTPYKTYpax. Y paBHEHHE COCTOSIHUS U PEOJIOTMUECKUE YPAaBHEHUS
(bpaKkTalbHBIX CTPYKTYP.

29. Knaccuduxanuu aucnepcHsix cucteM. Koitoninoe cocTosiHuE BEIeCTBa.

30. TIoHsiTHE O MOBEPXHOCTHOM cjio€. ['eomeTpuieckue napaMeTpbl IOBEPXHOCTH.
TepmoauHaMudeckue GyHKIIMA TOBEPXHOCTHOTO CJIOSL.

31. IloBepxHOCTHOE U Mexk(a3HOe HaTsKeHHe. BausHue npuposs! ¢ha3 Ha HaTsDKeHne. Metozbl
OIpEEIICHUS IOBEPXHOCTHOTO HATSKEHUS.

32. Ancop6uus Ha rpaHulie pacTBOp — ras. [loBepXHOCTHOE HATSKEHUE PaCTBOPOB. Y paBHEHHE
u30TepMBI aicopbiu ['ub0ca, ero aHamus.

33. IloBepxHocTHO-akTUBHBIE BelecTBa (IIAB). [loBepxHocTHas akTuBHOCTS. [IpaBuio TpayoOe.
34. KanwuispHoe naBiaeHUe. 3aBUCMMOCTD YIIPYTOCTH Iapa OT KPUBU3HBI TOBEPXHOCTU
pazznena. M3oTepmudeckas meperoHka.

35. Ancop6rust mapoB NOpUCTHIMU MaTepuanamu. Kanumisapaas konaencanus. OnpeaeneHue
yAEIbHON MTOBEPXHOCTHU a7ICOPOCHTA.

36. Pacrekanue n cmaunBanue. Kpaesoii yros. Bnusuue IIAB Ha cMaunBanue. Aaresust u
kore3usi. OCHOBBI (prIOTALINU.

37. AncopO1ust ra30B Ha MOBEPXHOCTH TBEPABIX Tell. [Ipupoaa ancopOumonHbIx cuil. OCHOBHBIE
TEOPHH aICOPOIIHH.

38. AncopO1ust ra30B Ha MOBEPXHOCTH TBEPBIX Tel. OCHOBBI MOHOMOJIEKYIISIPHOW TEOpUU
Jlanrmiopa. AKTHBHBIE HEHTPBI TIOBEPXHOCTH.

39. AncopO1ust ra30B Ha MOBEPXHOCTH TBEPBIX Ted. OCHOBBI MOJUMOJIEKYIISIPHON TEOPHU
[Tomstau. AcOpOIIMOHHBIN TOTSHITHAT.

40. AncopOuus ra3oB Ha moBepXHOCTH TBEPABIX Tea. OcHoBbI Teopun BOT. Onpenenenue
YIAEIbHOU MTOBEPXHOCTU MaTEPUAJIOB.

41. BnusiHue teMriepatypsl Ha agcopOrmuto. Termnotsr agcopOmuu. TermoTsl CMaYlBaHHUS.

42. MonexynspHas aacopOIusi U3 paCTBOPOB Ha TOBEPXHOCTH TBEPABIX Tell. BiausHue npupo bt
(a3 1 pacTBOPEHHOTO BEIIECTBA.

43. MoHOMOJIEKYJISIPHBIE CIIOM, X 00pa30BaHKUE M CTPOCHHUE. Y PaBHEHHUE COCTOSHUSA.



44. lonooOMeHHast aficopOIHsl U3 pacTBOPOB. XapaKTePUCTUKU HOHUTOB. PaBHOBECHEe HOHHOTO
oOMmeHa. [IpuMeHeHne HOHUTOB.

45. O6pazoBaHue U CTPOCHUE ABOWHOTO 3ekTpudeckoro cios (J9C). Cnenuduaeckas
a1copOLMsI HOHOB.

46. PactipesienieHre MOHOB U 3JIEKTPUYECKOI0 TOTEHLIMAja B IBOTHOM AJIEKTPUYECKOM CJI0€
(A2C). ITapameTpsl, xapakrepusyrommue [IC.

47. BiusiHue 37€KTPOJIUTOB HA ApaMeTPhl ABOHHOTO AeKkTpudeckoro ciost. Uanuddepentrsie
1 HenHIu(PepeHTHBIE JIEKTPOTUTHI.

48. IToBepXxHOCTHOE HATSKEHHE 3apsyKEHHOW I'PaHULIB] pa3fielia, ypaBHEHHUE
JIEKTPOKANUIUIAPHOCTH.

49. ITonsiTre 00 >MEKTPOKUHETUIECKOM ITOTSHIIMAIIE, BIUSHUE HA HETO AJIEKTPOJIUTOB.

50. DeKTpOKUHETUYECKUE ABJICHUS. DieKTpoocMoc. OcHOBBI Teopuu. [Ipumenenue.

51. DnexkrpokuHeTHuecKue sBaeHus. Dnekrpodopes. OcHoBbl Teopuu. [Ipumenenue.

52. DyeKTpoKuHETHYECKHE sABJIeHus. [loTeHan npoTekanns U NOTeHIUa) CEAUMEHTALNN.
OcHoBbl Teopuu. [Ipumenenue.

53. IloBepxHOCTHAsI MPOBOAUMOCTB. E€ pOiIb B 3JIEKTPOKMHETUYECKUX SIBICHHUSX.

54. ArperaTuBHas U CEIUMEHTAIIMOHHAS YCTOMUNBOCTD IUCIIEPCHBIX CUCTEM. MeTo 1bl
pEryJINPOBAaHUs YCTOMYMBOCTU JUCIIEPCHBIX CUCTEM.

55. ToncTeie ¥ TOHKME IIIEHKU. TONIIMHA, HATSYKEHUE U PACKIMHUBAIOIIEE JaBICHUE IUIEHOK.
56. JIBOMHOM 3JE€KTPUUYECKUIN CJIOM B TOHKOM IJIEHKE. DIIEKTPOCTATUYECKOE B3aUMOIEUCTBUE
YacTHUL.

57. Ocunossl Teopun JIDPO. [ToTreHnmanbHbple KpUBbIe B3auMoAeiicTBUsA yacTull. [lapamerpbl
KPUBBIX U YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.

58. OcHoBsl Teopun IJIDPO. BinsgHne KOHIEHTpALMK 3JIEKTPOIUTA Ha YCTOMYUBOCTD
JucIepcHoi cucremsl. Ilopor koarymsun.

59. DMnupuyeckue MpaBuia MEKTPOIUTHON KOarysiuu, uX oObsICHEHUE € TIO3ULIUN TeOpUu
JUIDO.

60. INentuzanus. CrnocoOsl nentuzanuu. [IpaBuiao ocaakos.

61. ArperaTuBHasi yCTOMYMBOCTh AUCIIEPCHBIX cucTeM. PackiinHMBaoIIEe AaBlieHUE, €T0
COCTAaBJISIOLIHE.

62. BinsiHue BHEUTHUX NOJIEH Ha YCTOMYMBOCTD AUCTIEPCHBIX CHCTEM.

[Ipu cnave sk3amMeHa, CTYJEHT MOIydaeT TPU BOIIPOCa U3 NEPEYHS, IPUBEIEHHOIO BhIILIE.
Bpems noaroToBKM CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

S.Meroauyeckne MarepHaabl JJIf ONpeleseHHs NMPOUEAYP OUECHHUBAHMSA 3HAHMH,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOILIUX ITANbI GOPMUPOBAHUSA KOMIIETECHIMI.

IIpomexxyrouynass arrecrauus IO JUCLMIUIMHE IIPOBOAUTCA B COOTBETCTBUM C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YKB/ [Topsnox npoBefeHus 3a4€TOB U
HK3aMEHOB.



