MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2017 r.

Koanonanass xumusa

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3aernneHa 3a Ka(penpoﬁ XuMHuuyecKasi TEXHOJIOTusl MOJIMMEPOB U MMPOMBIIIVIEHHAA 3K0OJI0TrUs

YueOHslil 1aH 18.03.02-MODUL-zaoch-PRKL-n16.plx

Hampasnenne 18.03.02 Dnepro- u pecypcocOeperaronye Mpoueccbl B XUMHYECKOH
TEXHOJIOTHH, HEPTEXUMUU 1 OHOTEXHOIOTHU

mpodpuns  "MamuHEI W anmapaThl XUMHYECKHX, HedTemepepadaThIBAIONINX U
He(PTEeXMMHYECKHUX MPOU3BOJICTB"

Kpamuduxarus O0axajiaBp

®dopma oOyueHust 3a04Hast

OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY ITaHy 180 Bupgs! koHTpoOJIA Ha Kypcax:
B TOM YHCIIE: 9K3aMeHsbl 3, 2

ayJIUTOPHBIE 3aHATHS 18
caMoCTosATeNbHast paboTta 162

Pacnpeueﬂeﬂne YacCoB JUCHMILIMHBI 110 KypcaM

Kypc 2 3
Hroro
Bun zanaruit v | P | VII | PII

Jlexuu 2 12 |6 6
JlaboparopHbie 8 8 4 14 |12 |12
B ToM uucne unT. 6 6 3 (3 (9 9
Uroro ayn. 12 (12 |6 |6 |18 |18
Konrakrnas pabora 12 |12 |6 (6 |18 |18
Cam. pabota 96 |96 |66 |66 |162 [162
Uroro 108 | 108 |72 [ 72 | 180 | 180




IIporpammy coctaBui(n):
0.m.H., u.0. 3a8. kageopou BTIID, Keuibar H.A.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl
XuMuyeckasi TEXHOJOTHS MOJTUMEPOB M MPOMBIIIIEHHAST YKOJIOT U

IIpoTokom or 2017r1. Ne
Cpoxk aevictBust nporpammsr: 2017-2021 yu.r.
3aB. xadenpoit n.1.H. Keitban H.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

Koanonanasi xumus

paspabotana B coorBercTBrE ¢ PT'OC BO:

®DenepanbHblil TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAApT BhICLIEr0 00pa30BaHMs MO HampaBieHHIO moaAroToBku 18.03.02
SHEPI'O- U PECYPCOCEEPETAIOIIUE ITPOLIECCHI B XUMHWYECKOI

TEXHOJIOTU, HEOTEXNUMHNU 1 BUOTEXHOJIOI'MU (ypoBens OGakanaBpuara) (mpuka3 MunoOpaayku Poccunt ot
12.03.2015r. Ne227)

COCTaBJICHA HAa OCHOBAHHUU y‘IC6HOFO IJ1aHa:

Hamnpagsnenne 18.03.02 DHepro- u pecypcocOeperaromye mporuecchl B XUMAYECKOH TEXHOJIOTHH, He(TEXUMUHN U OMOTEXHOJIOTUHI
npodune "MaIIMHEL ¥ anmapaThl XUMUYECKHX, HedTernepepabaTIBaONMX U HEPTEXUMHIESCKUX TIPOU3BOACTB"

YIBEPKAECHHOIO YuéHbIM coBeTOM By3a 0T 30.08.2017 mpoTokoi Ne 1.
PaGouast nporpamma o100peHa yUeHBIM COBETOM (haKyiIbTeTa
IIpoTokom oT 2017r. Ne

Cpok neiictBus mporpammsl: 2017-2021 yu.r.
Jekan ¢akynprera



Buzuposanue PIIJ] 119 ucnosiHeHust B ouepeHOM YueOHOM rogy

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

XumMnuyeckasi TEXHOJOTHs MOJUMEPOB H ITPOMBIIIJICHHAA 3KOJ0Irusl

[Ipotokom or 2018 r. Ne
3aB. kadenpoit n.1.H. Keiban H.A.

Buzuposanue PIIJ] 15 ucnosiHeHust B ouepeHOM Y4eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

XumMnuyeckasi TEXHOJOTHs MOJIUMEPOB U MPOMBINLJICHHASI IKOJIOI'vUsl

IIpotokom ot 2019 . Ne
3aB. kadeapoit n.1.H. Keiiban H.A.

Buzuposanue PILL nj1s1 ucno/iHeHUsI B 04epeIHOM Y4eOHOM rogy
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
XumMuveckasi TEXHOJOTHS MOJTUMEPOB M MPOMBIIIIEHHAST YKOJIOT U

[Iporokom o 2020T. Ne
3aB. xadenpoii 1.1.H. Keitban H.A.

Buzuposanue PII/] a1 ucno/iHeHUsI B 04epeTHOM Y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

XumMnuyeckasi TEXHOJOTHs MOJIMMEPOB U NPOMBINLJICHHAS! IKOJI0IUsl

IIporokom ot 2021r. Ne
3as. xaenpoit a.1.H. Keitban H.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | ITomydeHue KOMILIEKCA OCHOBHBIX TEOPETUUECKUX MIPEJCTABICHUN O TUCIIEPCHBIX CUCTEMAX, IOBEPXHOCTHBIX SIBJIICHUSX U
CBOMCTBaX BBICOKOMOJIEKYIPHBIX COEANHEHUI, TOKa3aB UX POJb B IPUPOJIE, TEXHUKE, a TaKXKe IPUOOPETEeHNE HABBIKOB
IPUMEHEHNS MOTyYCHHBIX 3HAHUI U yMEHHH B IPOQECCHOHANBHOM e TEbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.b

2.1 | TpeGoBaHusi K NpeIBAPUTEILHOI MOATOTOBKE 00yYalOLIerocs:

2.1.1 | Anst ocBoenus aucuuiiubl “Komnonanas xumus™” oOydaroniecs JOJKHBI 00J1a1aTh 3HAHUSMH, YMEHUSIMHU U HaBBIKAMH,
MOJYIEHHBIMH NP U3YICHUHU TUCIIUTLIHH:

2.1.2 | O0mmas 1 HeopraHuuecKasi XUMHS

2.1.3 [ Opranmueckast XUMUS

2.2 | [ucuMuIMHbI ¥ PAKTUKH, AJ15 KOTOPBIX OCBOCHHE JAHHON AUCHMILIMHBI (MOAYJIAA) HEOOXOAUMO KAK
npejallecTByloiee:

2.2.1 | OcBoenne aucturinHbl "KommonaHas XuMus" sSBIsieTCs] HEOOXOAUMBIM ISl M3YUEHHS OCIEAYIOMNX JUCIUTUIAH B
paMKax majpHe#niero popMHUPOBAHUS U PA3BUTHUS CICAYIOIINX KOMICTCHIIUIL:

2.2.2 | Peonorust MaTepuaioB

2.2.3 | Oxonorus

2.2.4 | 3amura OT KOppo3uUu

3. KOMIIETEHIMY OBYYAIOIIETOCSl, ®°OPMHUPYEMBIE B PE3YJIGTATE OCBOEHUS AN CLMTTINHBI
(MOY.JIA)

OIIK-2:  cnocoOHOCTBIO HCIO0JIb30BATH OCHOBHbIC 3AKOHBI €CTECTBEHHOHAYYHBIX JUCHMILINH B IpodeccHoHAIbLHOMI
AesITeILHOCTH, TPUMEHSITh METO/IbI MATEMAaTHYECKOI0 aHAJIN3a U MOJeJIMPOBAHUSI, TEOPETHYECKOI0 1
IKCNEPHMEHTATBLHOTO HCCIIEeA0BAHUS

OIIK-3: cnoco0HOCTHIO HCMOJIB30BATH OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI /LIS MOHUMAHHUS OKPY/KAIOIIEro MUPa U
SIBJICHUI NIPUPOABI

B pe3yabTrate 0cBOCHHS JUCUMILINHBI 00y4aIOIIMIics J0JIKEH

3.1 | 3nars:

3.1.1 | - MeTOBI MAaTEMaTHYSCKOTO aHAJIN3a 1 MOACIUPOBAHUA, TCOPETUUCCKOTI'O U SKCIICPUMCHTAJIBHOI'O HCCIICAOBAHUSA

3.1.2 | - oCHOBHEIE €CTCCTBCHHOHAYYHBIC 3aKOHBI IJIs ITIOHMMAaHNA ITOBECPXHOCTHBIX SIBJICHUI

3.2 | YmeTh:

3.2.1 | - ucroap30BaTh 3HAHHS O CTPOCHUU KOJIJIOMIHBIX U TUCTIEPCHBIX CUCTEM UL IOHUMAHUA U OLICHKH UX CBOﬁCTB, a TaKXe
MEXaHU3MOB ITPOLICCCOB NPOTCKAIOIIUX B HUX

3.2.2 | - ucronp30BaTh OCHOBHBIE €CTCCTBECHHOHAYYHbIC 3aKOHBI JJI MIOHUMAaHUs MMOBCACHUA AUCIIEPCHBIX CUCTEM

3.3 | Baagern:

3.3.1 | - OCHOBHBIMH 3aKOHAMU C€CTCCTBCHHOHAYYHBIX JUCHHUIIINH AJIA MTOHUMaHHWs ITOBEPXHOCTHBIX SIBJICHUI

3.3.2 | - HaBBIKAMH HCII0JIb30BaHUSI OCHOBHBIX €CTCCTBCHHOHAYYHBIX 3aKOHOB JJI1 ITIOHMUMaHHs IIPOLECCOB NPOUCXOAANIUX B
AUCIICPCHBIX CUCTEMaXx

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOAYJIA)

Kon HaumenoBanue pa3aesioB u teM /Bujg | Cemectp / | YacoB | Komneren- | Jluteparypa | Untpe | Ilpumeuanue
3aHATHS 3aHATHA/ Kypc 197074 PaKT.

Pazgea 1. Tepmogunamuka
MOBEPXHOCTHBIX fIBJICHUIA.




1.1

Knaccudukaiys moBepxHOCTHBIX
siBiieHHiA. OCHOBHBIC TIOBEPXHOCTHBIE
SIBTICHUS, KJIACCU(PHUKALINS JTUCTIEPCHBIX
cucTeM. XapaKTepHBIE 0COOEHHOCTH
JUCTIEpCHBIX cucTeM.OomIue
COOTHOIIICHHS TEPMOJHHAMHKHA IS
MTOBEPXHOCTHOTO ciod. JBa criocoba
OIMUCAHHSI TOBEPXHOCTHBIX SIBJICHHI.
Merto[ ci1051 KOHEYHOW TOJIIMHBI U METOJ
n30bITKOB ['M00ca. [loBepXHOCTHOE
HaTsDKEHHE Kak Mepa CBOOOIHOM
[TOBEPXHOCTHOI PHEPruu. 3aBUCHMOCTb
9HEPreTUYCCKUX MapaMeTpoB
ITOBEPXHOCTHOTO CJIOS OT
Temmepatypsl. /JIex/

OIIK-2
OIIK-3

J1.2J11.3
J1.4J12.1
2.3
010232334
95

1.2

SIBnenue cmaunBaHusd. PaBHOBecue Ha
Tpexda3Hoi rpanuiie. YpasHenue IOHra.
JInouneHOCTE 1 THOGOOHOCTH
nosepxHocreil. IIpupona cun
aUMOAEUCTBUS IPU CMaYHBAHUU.
Anres3us v kore3usi. Y paBHEHHE
Hronpe mist pabothl aare3un. CBA3b
paboThI aAre3uu ¢ KPaeBbIM yriioM
cmaunBaHusa. YpasHeHue [ronpe-IOnra.
Pacrexanne xunkocreit. Koadpumment
pacTekaHus. 3HaUCHHE CMauNBAHUS B
TEXHUKE U XUMUYECKOI TEXHOIOTHH.
Onoranus.Mzsmenenne ruapodoOHOCTH
1 THAPO(IIEHOCTH IIOBEPXHOCTH.
(mexuus B MHTEpaKTHBHOMN (opme) /Jlek/

OIIK-3

J1.3J11.5
JI1.6J12.3
010520354
325

0,5

1.3

AncopOuus Ha TpaHUIIEe TBEPAOE TEINO -
JKHAIKOCTE /J1a6/

OIIK-2

JI1.2J12.3J13.
1
01092

1.4

ITororoBka k nmaboparopHoii padotel /Cp/

20

OIIK-2
OIIK-3

J3.1
21032

1.5

Ioaroroska k koiwtokBuymy Nel /Cp/

28

OIIK-2
OIIK-3

J1.2 J11.5

1.6

Kanunnspusie spnenus. Kanumispaoe
JIaBIICHHE W KPHWBU3HA ITOBEPXHOCTH
Vpasuenue Jlamnaca. BnusiHue
KpUBH3HBI Ha BHYTPEHHEE JIaBJIICHUE
Kammnsproe nogusitue. dopmysna
Kropena. Metonsl onpeneneHus
TTOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEH.
KanumnsipaocTts B mpHpoie U

Texuuke. /JIex/

OIIK-2
OIIK-3

JI1.9J12.1
J12.3
0103023354
35

0,5

1.7

JucnepcHOCTh U peaKLMOHHAs
crocoOHOCTh BemecTBa. [IpaBuio da3
I'mG0ca It AUCTIEPCHBIX CUCTEM.
JucnepcHOCTh Kak CaMOCTOSITETbHBIN
TEPMOJUHAMUYECKUN MTapaMeTp.
3aBUCUMOCTb dHepruu ['uboca ot
JycnepcHocTd. YpaBHeHue TomcoHa-
KenbBuna. KanwisipHas koHaeHcanusl.
BnusiHre AucnepcHOCTH Ha MPOLECCHI
HCTIapeHUA-KOHACHCAIH. aICcopOLus.
Mexanmsm Bo3uukHOBeHUsT J[DC.
CrtpoeHue BOWHOTO AIIEKTPUIECKOTO
cinosi. HMcnonb3oBaHue 3aBHCHMOCTH
TEPMOJIMHAMUYICCKUX CBOWCTB TEJ OT UX
JICTIEPCHOCTH B TEXHUKE M XHMUIECKOI
TexHonoruu. /JIex/

OIIK-2
OIIK-3

J1.7
JI1.8J12.1
2.3
010520354
25

1.8

AJicopOuvst Ha TpaHUIIE KUIKOCTD -
ras /J1a6/

OIIK-2

JI1.2J12.1J13.
1
3132




1.9

IMoroToBka k 1abopaTopHOii paboTe
2 /Cp/

20

OIIK-2
OIIK-3

J1.2J13.1
3132

1.10

IToxnroroBka k xoytokBuymy Ne2 /Cp/

28

OIIK-2
OIIK-3

JI1.2 JI1.5

Pasznen 2. KostonaHoe cocrosinme.

2.1

ITomydeHue qUCTIEPCHBIX CUCTEM.
JucnieprupoBanue U KOHIEHCALUS - 1Ba
crocoba MOJyYeHHsI JUCTIEPCHBIX
CUCTEM. DHEprus JUCIEPTHPOBAHUS.
VYpasaenue Pebunmepa st paboTs
IpoOJeHus 1 u3MeNnbYeHus. Aacopoiu-
OHHOE TOHW)XEHHUE MTPOYHOCTH
aTepuaiioB. DpdexT Pebunaepa.
MexaHnuecKoe AUCTIePrUpPOBaHHE.
Ientu3zanusa.Meton Gpusnyeckoi u
XAMHYECKOM KOHJICHCALIMH.
KuneTtnueckne akoHOMEPHOCTH TIPU
TOMOT€HHON KOHJEHCalMU. Y IpaBieHUe
JIMCTIEPCHOCTBIO MPU 00pa30BaHUU HOBOM
(azpl. [IpuMepsl IOTydEHUST JUCTIEPCHBIX
CHCTEM Pa3IMYHBIMH METOAAMH M aHAITU3
JqUcriepcHoCTH. Poib cTrabumusaTopa
B MIPOIIECCE MOYICHUS TUCTIEPCHBIX
cucreM. /Jlex/

0,25

OIIK-2
OIIK-3

J1.1
J1.4J12.1
310323354
35

2.2

PactBops! ITAB kax nuo¢mIbHbEIE
JIMCTICPCHBIC CHUCTEMBI.

Knaccudukarms u obmas
xapaxrepuctka [IAB. Monorenusie u
HenoHorennsle [IAB. Ctpoenue u popma
MHUIIEILT.

Kputnueckast KOHIIGHTpAIHS
munenoodpazosanust (KKM) u meronsr ee
omnpenenexus. ConoOnIn3aus.
T'unpodunbHO-THOGUITBHBINA OaTaHc
(T'JIB). ITIpumenenwne ITAB. /JIex/

0,25

OIIK-2
OIIK-3

J1.1
J1.5J12.1
3105205354
95

23

IToBepxHocTHas akTuBHOCTH [IAB.
IIpasuno Jrokno-Tpaybe . Ctpoenue
a1IcopOIMOHHBIX clloeB. OnpenencHne
pa3MepoB MOJIEKYI. AIcopOuus Ha
TpaHHUIlEe TBEPIOE TENO-
ra3.2JIeKTpUYEeCKHEe CBOMCTBA
qucnepcHbelx cucreM. Monnas Teopus
crpoerust J1DC. CBs3b NOBEPXHOCTHOM
SHEPruu U ANEKTPUUYECKOTo 3apsa.
YpaBuenue Jlunnmana.
OJEeKTPOKANUIAPHBIE KPUBBIE.
ONeKTPOKMHETUYECKHH 1 MONHBII
noreHuain. llepesapsaka moBepXHOCTH.
Crpoenue

MHIEIIBL. DJIEeKTPOKHHETHIECKUE
siBnenus. IIpsmble u obpaTHbie
3EKTPOKUHETUYECKHE SIBIICHMUSL.
Onexrpodopes u 3TEKTpoocMoc.
Meronpl onpezneneHus
3JIEKTPOKUHETHYECKOTO

noreHnuana. /Jlex/

0,25

OIIK-2
OIIK-3

JI1.5J12.1
0103023354
35




24

IIpupoaa ancopOIMOHHBIX CHIL.
Kpurepun pazinndus Gu3n4eckon u
XUMHAYIECKOH ancopOrmu. M30Tepmbl
ancop6muu. I'eapu, @pertnnnmmxa Teopus
MOHOMOJIEKYJISIPHON a1copOoLnu
Jlenrmriopa. Teopust noMMONEKYIIPHON
ancop6umu BOT.Omnpenenenne yneabHOM
MIOBEPXHOCTH aJCOPOEHTA.

AncopOryst Ha TpaHUIIEe TBEPIOE TEJIO-
KHUIKOCTh. 3aKOHOMEPHOCTH
MOJIEKYISIpHOH axcopbnuu. [IpaBuio
Pebunnepa. /Jlex/

0,5

OIIK-3

J1.6J12.1
310323354
35

0,25

2.5

IToroToBka k 1abopaTopHoi pabore
3 /Cp/

15

OIIK-2
OIIK-3

JI1.6J13.1
21092

2.6

OmnpeeneHne MOJIEKYIISIPHOM MacChl
BBICOKOIIOJIUMEPOB BUCKO3UMETPUICCKIM
meTonoMm /J1a6/

OIIK-2

J1.2
JI1.3J13.1
2132

Pazngen 3. Ctadonauzanus u
KOATYJISIIUS UCIEPCHBIX CHCTEM.

3.1

YceToiunBOCTh UCTIEPCHBIX cucTeM. [[Ba
BU/Ia YCTOMYMBOCTU CEAMMEHTAMOHHAS
u arperatuBHas.JInopunpHbIe U

1o oOHBIE TUCTIEPCHBIE CUCTEMBI.
Kpurepwnii mo¢miisHOCTH CHCTEM 10
Pebunnepy. Koarymsamusi kak pe3ynbTat
MOTEpPU arperaTuBHON YCTOMUMBOCTH.
JlBa BapmaHTa 3aBEpUICHHUS KOATYJISAINH:
pa3zenenue Ga3z u
CTpKyTypooOpazoBanue. Koarymsauus
anekTponutamu. /JIex/

0,25

OIIK-3

J1.2
J1.8J12.1
310323354
35

0,25

32

Teopus koarynsiuuu. OCHOBBI TEOPUH
Koarysuuu 3nekrponuramu JIDO.
ITopor koarymsuuu. I[Ipasuio Hlynbua-
Ilapau. Konuentpanuonsas u
HEUTpaIn3aliOHHAasl KOaryysIiusl.
DaKTOpbl arperaTUBHONM YCTOMYUBOCTH
JMCTIEPCHBIX cucTeM. OcoObIe SBICHUS
pu Koarymsun. CTpyKTypooOpa3oBaHue
B IMCHEPCHBIX cUcTeMax. Bupisl
CTPYKTyp. BnusHue pa3nudHbIX
(hakTopoB

Ha CTpyKTypy /Jlex/

0,25

OIIK-3

JI1.1J11.2
J1.6J12.1
2.2
3103203354
25

0,25

Pa3nea 4. Cucrembl ¢ :KUAKOH U
ra3oo0pa3Hoi 1McIepcHOHHOM cpe/oii.

4.1

3omnu. Omynscun. Knaccudukarms.
Crabunu3anus sMyibcuit. Paspymenue
amynbcuit. [1eHbl, uX cTabuIu3anus u
paspymenue. CycrneH3un, ux
crabunu3zanus. Aspo3onu. [lonydenue,
CBOICTBa U CIIOCOOBI pa3pyIICHNUS.
MacTer. /JIex/

0,25

OIIK-2

J1.5J12.1
310520354
95

0,25

4.2

IMonrortoBka k koymutokBuymy Ne3 /Cp/

20

OIIK-2
OIIK-3

J1.2 J11.6

43

BrInosHeHHE KOHTPOJIBHOM paboThl ¢
HCIIOJIb30BaHUEM PEKOMEHJOBAHHOM
y4aebHoi sutepatypst. /Cp/

31

OIIK-2
OIIK-3

J1.2J12.1
01092

5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTposibHBIE BONPOCHI M 3aJaHUS

KOHTpOJ’IBHLIe BOIIPOCHI M 3aJaHUA JJI4 IIPOBCACHUA TEKYIIET0 KOHTPOJIA U HpOMe)i(yTO‘IHOﬁ aTTeCTaluu 110 uTOraM OCBOCHHUA

JAUCHUIIIIMHBI ITPEACTABIICHBI B (1)0H]IC OLICHOYHBIX CPCACTB
BOHpOCBI K HpOMe)KyTO‘IHOI\/‘I aTTCCTallH 110 UTOraM OCBOCHU JUCIMILINHBI

1.Ponb IMCTIEpCHBIX CHCTEM U TIOBEPXHOCTHBIX SIBICHUN B IPUPOJIE U TEXHHUKE U CBSI3b KOJUTOUIHON XUMUU C 3aLIUTOM
OKpYKaIoIIEeH Cpebl




2 Knaccuukanus ¥ Ha3BaHHUSA AUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JHCHEPCHON (ha3bl U TUCTICPCHOHHON Cpebl.
3.IloHsTHE O TIOBEPXHOCTHOM cJloe. MeToJ| n30bITOUHBIX BesnunH [ nobca.

4.TloBepXHOCTHOE HATSHKEHHE KaK Mepa IIOBEPXHOCTHOTO TEPMOANHAMHYECKOTO MOTEHITHATA (CBOOOTHON SHEPTHH TOBEPXHOCTH).
5.OkcneprMeHTaIbHBIE METOABI H3MEPEHHUS TOBEPXHOCTHOTO HATSHKEHHS JKUIKOCTEH.

6.AncopO1us pacTBOPEHHBIX BELIECTB HA TPaHHUIIE pa3zesia pacTBOp — ras. Y paBHeHHe H30TepMbl agcopOuuu ['md0ca, ero ananus.
7.IloBepxHocTHO — akTHBHBIC BemecTBa (ITAB). Ypasuenue Ilumkosckoro. [ToBepxHocTHas akTuBHOCTE. [IpaBuino Tpaybe, ero
0OBSICHEHHE.

8 KanumisipHoe naBneHue, ynpyrocTs napa HajJ HCKpUBIEHHOH rpaHutieil pasaena. KanumispHas KOHIEHCAI.
9.CmaunBaHue TBEPIBIX Tel x)uAKocTsIMU. KpaeBoit yron. PaboTel kore3un u aaresuu, BiusHue npupoas! ¢as u [IAB Ha
CMa4YMBaeMOCTh TBEPBIX TeIl.

10.AxcopOrus Ta30B Ha HOBEPXHOCTH TBEPABIX Tel. IIpupona agcopbunoHHubIx cuil. OCHOBHBIE BHIBI H30TE€PM aICOPOLUHL.
11.0OcHOBBI TeOpHH MOHOMOJIEKYIISIpHON afcopOuuu Jlanrmiopa. YpaBHeHHe H30TEPMBI aacopOunu JIanrMiopa, ero aHamus.
12.Teopust nonuMoneKymnsipHoi axcopOrun. AcopOIMOHHbIN TOTEHINAN, XapaKTepHCTHIECKash KPHBasl.

13.0OcHoBs! Teopuu BOT.

14.MonexynsapHasi ancopOIist U3 pacTBOPOB Ha MOBEPXHOCTH TBEP/BIX Tel. BiusHue npupoas! ¢a3 1 pacTBOPEHHOTO BELIECTBA HA
ancopouum.

15.Tumer ancopoerToB. Monutsl. MorNTHL. UX MpakTHyeckoe npuMeHeHne. [IpiuMepsr HOHUTOB

16.TemnoBsle 3¢ dekTs! mpu axcopoOImu.

17.XpomaTorpadus.

18.AncopOrusi HOHOB Ha TIOBEPXHOCTH pasjena ¢as.

19.0cHOBHBIE 0COOCHHOCTH KOJIOUTHOTO COCTOSTHUS

20.006pa3oBaHue U CTPOSHUE ABOMHOTO AnekTpudeckoro cnos (J2C).

21.ITpaBuno ®asiHca - [TanHeTa - [leckoga.

22 .VI3mMeHeHue moTeHIHaNa sekTpudeckoro mois B JI9C. DddexTrBHas Tonmmaa 1 moteHmas JJIC.

23.BnusHue KOHIGHTPAIlMU U BaJICHTHOCTH HOHOB Ha cTpoerue J19C. UnmuddepentHsie n HemHIU((HEPEHTHBIE HIEKTPOIHUTEL.
Crenuduyeckast aacopOIHs HOHOB.

24.MeTo/1bl OTY4EHHS JUCIIEPCHBIX CHCTEM: APOOJICHNE U KOHACHCAUUs. AJICOPOLMOHHOE MOHMKEHNE IPOYHOCTH.

25 Ilentuzanus.

26.TepmoanHaMUUECKHe OCHOBBI 00pa3oBaHus HOBOI (ha3bl. PaBHOBECHBIH 3apoabIin HOBOI (ha3bl.

27.2NeKTPOKMHETHYECKHE SIBJICHHS: JJICKTPOOCMOC, 3IEKTPOGOpea, MOTSHIINAI CEIUMEHTAIIUN, TOTSHIINAI IIPOTEKaHUSL.
28.IToHsATHE 00 >IEKTPOKUHETHIECKOM TIOTECHIINAIIS, BIUSHAE HA HETO JJICKTPOIHUTOB.

29.ArperatuBHasl yCTOMYMBOCTb AUCIEPCHBIX CUCTEM.

30.Munemioo6pazoBanre. CTpoeHHE MULIEIUIBI

31.MonekynsapHO-KHHETHYECKHE CBOMCTBA KOIIOUIHBIX CUCTEM.

32.0nTHyeckue SIBICHUS B TUCHIEPCHBIX CUCTEMAaX

33.BbpoyHoBckoe nauxenue. Juddysus.

34.CequmenTanus B AUCIEPCHBIX cucTeMaX. CeMMEHTallMOHHOE PaBHOBECHE

35.0nanecuennus. YpasHeHue Pases u ero ananus

36.Y 1bTpaMUKpPOCKOIHSL.

37.Y cTOWYMBOCTD AUCTIEPCHBIX cUCTeM. PaKTOPHI YCTOMYHBOCTH.

38.PackiuHuBaroliee AaBieHUE.

39.KoHUEHTpalMOHHAs U HEUTpanu3alMOHHasl KOATYIISUsL.

40.Koarynsamus snexrponutami. KnHeTnka Koarymisium.

41.CtpykTypo0oOpa3oBaHUE B KOJUIOUJAHBIX CUCTEMAX.

42 .TepMoauHAMHUYECKHE 1 KHHETHUECKHUE (PaKTOPHI arperaTHBHON YCTOWIHBOCTH.

43. Ba3kocTh CBOOOHOIUCIICPCHBIX cUCTeM. CBSI3HO-IUCIEPCHBIE CUCTEMBI.

44.CtpyKTypa JUCIIEPCHBIX CUCTEM, CTPYKTYPHUPOBAaHUE, BUABI CTPYKTYp, (paKTaIbHbIe CBOWCTBA KOATYISILIMOHHBIX

cTpYKTYyp .CTpYKTypHas BA3KOCTb.

45.I'enu. Tukcorponus.

46.Peonorugeckue cBoiictBa. Hanpsokenue, nedopmarust, ckopocTs ae—(opmarm

47 Peonorudeckue KpUBbIE Ul aHOMAJIBHO BA3KHUX XKHIKOCTEH.

48.Peonmorngyeckue CBOMCTBA HECTPYKTYPHPOBAHHBIX Pa30aBICHHBIX KOJUIOMIHBIX PACTBOPOB, CYCIICH3HH.

50.9mynbscns. Crabumu3anus IpSMBIX U 00paTHBIX dMynscuil. OOparmeHue ¢as.

51.Cycnien3un. BnusiHue ycTOMYMBOCTH Ha XapakTep ocefanus cycnen3uid. OcoOeHHOCTH CTaOMIIM3aIK CYCIIEH3UH.
52.MeTofbI MOTYYEHUS JUCTIEPCHBIX CHCTEM.

53.MoexyIsIpHO-KHHETUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM

54.0xapakTepusyiTe a3po30I1 KaK JUCIEPCHBIE CUCTEMBI TUIA T/T U XK/T.

55.Kak obpa3zyrores aspozonu? Y CTOHYMBOCTh a3p030Jeit

56.B uem oTnMuue CyCIeH3UU OT MaCThl

57.OMynbcun, EHBL, NaCThl, IOPOLIKU. MeTOABI OJTy4eHUs], yCTOMYUBOCTD U Pa3pyLICHUE

5.2. Tembl NHCHLMEHHBIX PadOT

TeMbl MMUCBMEHHBIX pabOT MpeAcTaBIeHbl B OHAAX OLIEHOYHBIX CPEICTB

5.3. ®oH OLIEeHOYHBIX CPEJICTB

@DoHJ1 OLICHOYHBIX CPEICTB 110 AUCLMILIMHE IpeacTasiieH B Buae Ilpunoxenus k nannout PITJI

5.4. Hepeqeﬂb BH/I0B OLICHOYHBIX CPE/ICTB




HepequL BHUJIOB OLEHOYHBIX CPEACTB HpI/IBCHéH B q)OH,He OLEHOYHBIX CPEACTB O JUCHHUIIIINHE

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIHHEYEHUE JUCIUIIJIMHBI (MO Y JIS)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscrBo, rox | Komnuu-Bo
JI1.1 | Ctpombepr A.T., dusnueckas XUMHs: YUeOHUK IJI XUM. CICIl. BY30B. 6-¢ U3I., Mocksa: Bricias 10
Cemuenko [1.I1. nepepal. u Jo1. mxoia, 2006
JI1.2 | ®ponos IO.T. Kypc xonnongnon xumuu. I1oBEpXHOCTHBIE SIBICHUS U Mocksa: AnbsHc, 15
JUCTIEPCHBIE CUCTEMBI: YUeOHUK AT BY30B. 4-€ U31., 2009
crepeorunHoe. [lepened. ¢ u3a. 2004 r.
JI1.3 | Keiiban, H.A.[ u ap.] [JIabopaTopHBIH MPAKTHKYM IO KOJUIOUTHOW XUMUH Bonrorpan: 3I1. U3,
[ OnexrponHBIH pecypc]: yaedHoe mocodue - http://lib.volpi.ru Bonr['TY, 2015
JI1.4 R 9J1. U3,
JI1.5 s 9J1. U3/,
JI1.6 R 371, U3 1.
JI1.7 | ®punpuxcoepr, I.A. |Kypc kommonaHo# XuMuu [ DIEKTPOHHBIN pecypc] : yIeOHHK - CII6.: Jlans, 2010 3I1. U3,
https://e.lanbook.com/book/4027
JI1.8 |IL.M. Kpyruskos [u dusndeckast U KoongHas xumus. [Tpaktukym [D1eKTpoHHBII CII6.: Jlans, 2013 31 U3J.
ap.] pecypc] : yueObHoe mocobue - https://e.lanbook.com/book/5246
JI1.9 | Bepexnukos, B.H. KomtonnHas XumMust moBEpXHOCTHO-aKTUBHBIX BEIIECTB CII6.: Jlans, 2015 1. U3,
[DnexTpoHHBIN pecypc]: yaebHOE mocobue -
https://e.lanbook.com/book/64325
6.1.2. lonoIHUTE/ILHAS JINTEPAaTypa
ABTOpBI, COCTaBUTETH 3arnaBue WznatensctBo, roa | Komuu-Bo
JI2.1 |[Mansmmesa XK.H., Teoperuueckoe U MPAKTUYECKOE PYKOBOACTBO 110 Bounrorpan: 50
Hosakos U.A. nuciuruiiHe" [IoBepXHOCTHEIE SIBICHUS M TUCTIEPCTHBIC ITomurex, 2007
cuctemsl"
JI2.2 | Bpynunun Odusnueckas Xumus.: TepMoAHHAMUKA,PacTBOPHI,(a30BbIe Bonrorpan: 5
P.B.,Ayxanun I'.I1. paBHOBECHS. BoarI'TV, 2012
JI2.3 [ Xno6xesa U.H., CopO1roHHbIE IIPOIIECCH B KoutouaHo! xumun: COOpHUK Bounrorpan: 91 U3J.
brikamopos H.Y ., "Vue6nbie mocodus": Cepust "EcTecTBeHHOHAYUHBIE U BoarI'TY, 2013 N roc.per.
[Ila6anosa B.II., TEeXHUYECKHE NUCUMILIMHEL". Boimyck 5 03213031
Coxonosa H.A. 79
6.1.3. Metonnyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI3.1 |[Keitbam, HA., [map ] |PykoBoACTBO 1O BEIMONHEHHMIO TaOOPATOPHEIX PaboT MO Bomxckuii: BIIN 91 U3J.
KOJJIOWAHON XMMUU [DIEKTPOHHBIN pecypc] : MeToandYecKue (pumman)
ykaszanus - http://lib.volpi.ru Bonr'TY, 2016
6.2. Ilepeyenn pecypcoB HHGPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
D1 | Crpanuiia TUCIMIUIMHBI Ha caiiTe DJIEKTPOHHOTO yueOHO-MeToAnYeckoro komiuiekca BITU (dunnan)
BonrI TV :http://umkd.volpi.ru/course/category.php?id=778
22 | DnextponHo-6ubmmoTeynas cucrema BITU: http://library.volpi.ru/csp/library/StartPage.csp
23 | DnexTpoHHO-0MbONMHOTEYast cuctema Boar'TVY: http://library.vstu.ru
D4 | Hayunas snektponHas 6ubnmuoteka elibrary.ru http://elibrary.ru
D5 | DnekTpoHHO-0MONMHOTEYast cucteMa «Jlaub»: http://www.e.lanbook.com/
6.3.1 Ilepeuens MporpaMMHOro odecrnevyeHust
7.3.1.1 | MS Windows XP IToamucka Microsoft Imagine Premium
7.3.1.2 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4 Cybnuuensu-onnsiit nrorosop Ne Tr000150654
7.3.1.3 | Jluuensus Ne41300906 ot 07.07.2017r. (moanucka Ha 2017-2018rr)
7.3.1.4 | Cyomuuensnonnsii goroBop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
7.3.1.5 | Cyomuuensnonnsiii goroBop Ne KMC-108-2015 ot 07.04.2015r. (moamucka Ha 2015-2016rT)
7.3.1.6 | CyonuuensnonHsIi noropop Ne  KIMC-099-2014 ot 08.04.2014r. (moxmucka Ha 2014-2015rT)
7.3.1.7 | Cyomuuensunonnstii goroop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)




7.3.1.8 | IIO MS Office 2003 JIunenzust Ne41300906

7.3.1.9|or 01.11.2006

6.3.2 Ilepeyenb HHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | ITouckoBas cuctema mo xummdeckuM pecypcam. —URL: http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 | [TomenieHuUs 7151 TPOBEICHUS JIEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBaHBI HEOOXOIMMOI CIeINaIN3NPOBAHHON ydeOHOH
MeOelblo, yaeOHOH TOCKOH M TEXHUIECKUMHU CpeICTBaMH (IIa3MeHHas nanens LG-42; komnbrotep, HOyTOyk Lenovo)
JUIS IpeflocTaBleHus: yueOHOI nHpopMaLuy CTyJeHTaM.

7.2 | KoMmIbroTepHasi TEXHUKA C BO3MOXKHOCTBIO TIOAKITIOUEHHUS K ceTH «HTepHeT» 1 00ecrieueHneM JJOCTyIa B JIEKTPOHHYIO
NH(OPMaMOHHO-00pa30BaTEIbHYIO CPELy.

7.3 | JJabopaTtoproe o6opynoBanue: Gpotokonopumerp KOK-2, BricokoTemneparypHas snekrporneds kamepHas CHOJI-
1,4.2,5.1,2/12,5-11, pa3peiBaas mamuna UP-5062-05, Becwl ananutudeckue A&D HL400, Becwl ananutnueckue BJIP-
200, Terzuomerp monenu DST-30, mudposoit BomsT™eTp 11[300, anammuzarop «Dmoopar-023M», BuckozumeTp B3-246,
aare3umerp [ICO-5MI'4, nepememuBaromiee yctpoiictso LOIP LS-120.

8. METOANYECTKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCA ITIO OCBOEHUTIO JUCHHUIIJIMHBI (MOAY JIS)

B nponecce u3ydeHUs IUCIMIUINHEI CTYICHT 00s3aH aKTHBHO HCIIOIB30BaTh Bee (POpMBI 00yIEHHS: OCEIIaTh IEKIUH U
CEeMUHAPCKHE 3aHATHS, TOJy4aTh KOHCY/IBTAIIMHU MTPEMOAABATENS U BBIIOJIHATH BCE BUIIBI CAMOCTOSTENBHOM paboTHI,
MpeTyCMOTPEHHOHN yIeOHBIM TIAHOM H pabodeil mporpaMMoN TUCHUIUTHHEL [Iporecc n3ydeHus AUCUUILTHHEL BKITIOYAeT B CeOst:

- Paboty mox pykoBoCTBOM TIperiofaBaTelst (JISKIUH, MPAaKTHIECKUE 3aHATHS, KOHCYIIBTAIIH TIPETIOIaBaTeIs ).

- CamocTosTensHas paboTa CTyAEHTOB (TIOr0TOBKA K KOIJIOKBUYMY, 9K3aMEHY WX 3a4€Ty, BEITOTHEHHE KOHTPOIBHOM paboTHI).
1 ITpUHIUIIEL ¥ JIOTUKA TOCTPOCHHS AUCIUTUTHHEL

ITpuHIUIEI 1 TOTHKA TTIOCTPOCHHS AUCIUILUTMHEI OTPaXKEHBI B pabodeil mporpaMMe TUCIUILIHHEL. B 3T0i Tormaeckoi
MOCJICI0BATEIFHOCTH PEKOMEHTYeTCSI H3yJIaTh JUCIUILIINHY.

Yka3aHHOU JIOTHYECKOU TTOCIICI0BATEIBHOCTH OTBEYACT CTPYKTYpa IIEKTPOHHOTO Y4eOHO-METOANIESCKOrO KOMILICKCa
muctuuiaasl (YOMK), pasMerienHoro Ha caiite muHctuTyTa: http://umkd.volpi.ru. 3YMK]I ucnons3yeT pa3indHble pecypchl —
TEKCTOBBIE CTPAHHMIIBI C TUTIEPCCHUIKAMHU, JIOKaJIbHEIE (hailiiel B pasnuaHbIX Gopmarax (.doc, .ppt, .pdf u ap.), cChUTKM HA BHETITHHE
pecypchl (web - cTpaHHIIBI), @ TAaKXKe BKII0YAET KOHTPOJIUPYIOIINE dJIEMEHTHI.

PexoMeHyeTcst IPUCTYIHTH K MOCIICI0BATEIBHOMY H ITTyOOKOMY YCBOCHHIO MaTepuaia ¢ nomomnipio YOMK/] u pekomenayemoit
OCHOBHOH 1 TOTIOJTHUTEIBHON TUTEPATYPHI, PYKOBOACTBYSCH YKa3aHHOM JIOTHYECKOH MOCIIeI0BATETHHOCTHIO H3yIeHHUS
JUCTIUTUTHHBL.

OCHOBHBIMH BUJIaMH Pa0OTHI IO TUCLUILIMHE B COOTBETCTBUH C YYCOHBIM INIAHOM HAIIPABICHHS IOATOTOBKH SIBIIIOTCS:

- ayIuTOpHAas paboTa: JICKIHH, JTaO0paTOPHBIC W/IIIH NPAaKTHISCKUE 3aHITHS;

- camMocTosATeNnbHas paboTa, BKIIIOYAIOIIAS B TOM YHCIIE BBIITOJIHEHNE KOHTPOIBHON paboTHI.

- DK3ameH (3a4€T)

2 Meroau4ecKue yKa3aHus K OpraHU3aliK ayIUTOPHOH pabOThI

2.1 O6mue peKoMeHTaIui

W3noxxeHne TEeKIMOHHOTO MaTepralla OCYIIECTBISIETCS C HCTIOIB30BaHUEM MIPE3EHTAIHIA, TPEACTABIIEMBIX C TOMOIIBIO
MYJIBTHUMEIUHHBIX CPEIICTB.

PexomeHyeTcs B ciTydae MpoIycKa JEKIIMOHHOTO 3aHATHS 00paTUTHCS K COOTBETCTBYIOIEMY pasaeiy (Teme) B OYMK]I u
M3y9UTh KOHCITIEKT JICKIINH COBMECTHO C Pa3MEIIEHHOH B 3TOM ke OJIOKe Ipe3eHTalneH.

IIpakTuyeckue U 1abopaTopHbIe PadOTHI MPOBOAATCS C UCTIONB30BAHHEM METOIMYECKUX YKa3aHUH, TaKkKe Pa3MEIIeHHBIX B
OYMKA.

Pexomenyercs B ciydae IMpOIycKa IMPaKTHIECKOT0 3aHATHS COTIIacOBaTh BAPHAHT KOMIUIEKTA 3aIaHHH K IIPaKTHIECKOH paboTte u
00paTUThCSA K COOTBETCTBYIOIIEMY pazneny (Teme) B OYMK]] ai1st BbIONHEHHS yKa3aHHOTO BAPUAHTA B COOTBETCTBHH C
METOIUYCCKIMH YKA3aHHSIMH.

PexomeHyercs B ciydae Ipomycka JlabopaTopHOH pabOTHIM3yIHTh METOIMUCCKHE YKa3aHH K JIADOpaTOpHOH paboTte u
COTJIacOBaTh C MPEMOoJaBaTeIeM aJbTCPHATHBHEIA BAPHAHT BBITIOIHEHNS J1a00paTOPHON pabOTH! H/MIIN BO3MOKHOCTD BBITIOTHEHHUS
paboTHI ¢ APYTOi FPYMIION, B JOIIOTHUTEIBHOE BPEMSL.

2.2 [paBuia ¥ MpUEMbl KOHCIICKTUPOBAHHMS JICKIMI

KoHcnektipoBaHue JeKINi peKOMEHAYETCsl BECTH B CIICIHATLHO OTBEICHHON /IS ATOTO TeTPaIH, KaXKIBIH JIUCT KOTOPOH NOIDKESH
UMETh oM (4-5cM) 1T TOMOTHUTEIBHBIX 3aIIHCeH.

B KOHCHEKTE pEKOMEHIYETCs 3alUChIBATh TEMY U IUIaH JICKLHUi, PEKOMCHIYEMYIO TUTEPATypy K TeMe. 3aIlHuCH Pa3JeiioB JCKIIUU
JIOJDKHBI IMETh 3ar0JIOBKH, ITOJ[3ar0JI0BKH, KpacHbIe CTPOKH. Ha3BaHHbIE B JICKIIMY CCHUIKU HA IIEPBOMCTOYHHUKH HAJIO IIOMETHTh Ha
TIOJIAX, YTOOBI IIPH CaMOCTOSTENIFHOM padoTe HAWTH M UCTIONB30BATh HX.

B koHCTIEKTE TOCTOBHO PEKOMEHIyeTCS 3alTUCHIBATh TOIBKO OMpPEIeNICHHsI TOHATH, KaTeropuii u T.1. IHOe U310)KeHHOe JIEKTOPOM
JIOJDKHO OBITh 3aIIMCaHO CBOMMH CJIOBaMHU. PeKOMEH TyeTCs BRIpaOOTATh U HCIIOIB30BATh JOMYCTHMBIC COKpAILlCHHsT Hanboee
pacmpocTpaHeHHBIX TEPMIHOB U ITOHATHIA.

B KOHCHEKT peKOMEHYeTCs 3aHOCHTH BCE, UTO IPETI01aBaTellb MUIIET Ha JOCKE, a TAKXKE PEKOMEHTyeMbIe ()OPMYIIBI, CXEMBI,
TaOJUIBI, TUATPAMMBI U T.1.

PexoMeHyeTcst U3yduTh M 0TPadOTATh MPOCITYLIAHHBIC JIEKIIHH 0e3 IPOMEUICHHS — 3TO 3HAYUTEIBHO COKOHOMHUT BPEMS H
CIIOCOOCTBYET Jy4IIeMy YCBOCHHUIO MaTepraa.

2.3 TloaroToBKa K NpakKTUIECKUM paboTam

[MpakTHyeckue 3aHATHS IPESAHA3HAYCHBI ISl 3aKPETUICHHS 3HAHUI, TOJIYYCHHBIX 00YYarOIMMUCS IIPH OCBOCHHH TEOPETHYECKOTO




Martepuana.B pacueTHsIX 3a1aHHUAX UCTIONB3YIOTCS TUIIOBBIE METOUKH, OCHOBaHHbIe Ha TpeboBanusax 'OCT, CHUIIL, CaulluH u
UCTIONb3YEMBIE JUIsl aHAJIOTHYHBIX PAaCYeTOB Ha MIPOU3BOACTBE. METOIUKH PAcUueTOB MOJPOOHO ONUCAHBI B COOTBETCTBYIOLINX
paznenax YOMKII.

[IpakTHueckne 3aHATHS ITOCTPOCHBI CIESAYIONIM 00pa30M: IS KaXI0T0 pa3ziesa (TeMbI) pacCMaTPUBAIOTCS IPUMEPHI PEIICHHS
3a71a4 U BBINOJTHEHU 3a/1aHUH, a 3aTeM MpeI0CTaBISIOTCS KOMIUIEKTHI 3a/1a4 U 3alaHUi JUI1 CaMOCTOSTENBHOrO pelleHus. B ciayuae
HEMPABUIILHOTO PELIEHHs CTYAEHTY IPEIaraeTcsi IOBTOPUTh COOTBETCTBYIOLIUI pa3/ieN TEOPETUUECKON YaCTH, T1OCIIE YEro
BEPHYTHCS K PEIICHUIO KOMIUICKTA 3a/1a4 ¥ 3aJaHIH. 3amuTa MPpakTHIeCKOH paboThl OCYIIECTBIIACTCS IyTeM COOECeJOBaHNUS C
npernoaBareneM 1o BompocaM, npenctasieHHbIM B Y OMK/] u B @oHie OLIEHOUHBIX CPENICTB.

BrInosiHeHue 1 3ammnTa npakTH4eckoi paboThl Npe/noaaraeT HHTEpaKTHBHbIN oOMeH nHdopManuel ¢ npenonasatenem. s
YCHEITHOTO BBITOJHEHHUS MIPAKTHYECKUX pab0T peKOMEHIYeTCs 3apaHee O3HAKOMHUTECS C IIENBI0 B COACPKAHUEM IPAKTHIECKOMH
paboTHI, TOBTOPUTH TEOPETUIECKHH MAaTepHa, IMETh KOHCIIEKT JICKIIMOHHOTO 3aHATHS 110 COOTBETCTBYIOIIEH TeMe.

2.4 TloaroToBka K 1abopaTopHBIM paboTam

CoBpeMeHHBII ypOBEHb ITOJTOTOBKH CTYJICHTOB TPEOYET Pa3BUTHS HCCIIEOBATEIbCKIX HABBIKOB PaOOTHI, YTO OCYIIECTBIISCTCS B
Tporecce M3y4eHUs TUCIUILTNHEI METOIaMH JIAO0paTOPHOTO IPaKTHKyMa.

Ha naGopaTopHBIX 3aHATUSIX OCYLIECTBIISETCS HHTETPALUS TEOPETUIECKUX 3HAHUH U MPAKTHUECKUX YMEHHH CTYIEHTOB B YCIOBHAX
TOM WIJIM UHOHU CTETIeHH OJIM30CTH K pealIbHON NpodeccHoHanbHOM fesitenbHocTr. Ha 1abopaTopHBIX 3aHATHSAX CTYICHTHI
MPHOOPETAIOT HABBIKH 3KCIIEPIMEHTANBEHOH padoTHI, 00paIeHns ¢ IpHOOpaMy U CpeICcTBAMU H3MEpeHHH, 00paboTKn
SKCIIEPUMEHTAIBHBIX JaHHBIX U [TOJIb30BAHUS CIPABOYHOHN JINTEPATypOil, 9TO CIIOCOOCTBYET OoJee TITyO0KOMY, TOTHOMY H
OCO3HaHHOMY TOHMMAHUIO TEOPETHUECKOT0 MaTepHana.

Kpowme Toro, mabopaTopHslii IpakTHKYM oOecrieynBaeT Hanbosee OJIaronpHusATHBIC YCIOBHS JUIsl y4eOHO-HCCIEA0BaATENbCKOM
JIeITEIIHOCTH, Pa3BUTHS TBOPUECKOTO MTOTEHINATA 1 KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTYIEHTOB.

JlabopaTopHOE 3aHATHE MOPa3yMEBacT PeaTH3alHio CIeAYIOMNX TAloB:

- JIOITYCK K TIPOBEACHHIO PabOTBI;

- BHITIOJIHEHHE JTa00OPaTOPHOH pabOTHl MHANBHUAYAIFHO HIH B MUKPOTPYIIIaX;

- opopmireHHe 1a00PATOPHON pabOTEI;

- 3a1uUTa 1abopaTopHOi paboThI.

Jomyck k abopaTopHoii paboTe ocyiiecTBisieTcs B (JOpMe TECTa WK KPATKOTO cobece10BaHuUsI IPETIOAABATENS CO CTYCHTOM;
€CITH CTYJICHT ITOKA3bIBACT IUIOXHE PE3YIBTATH 110 MOATOTOBKE TEOPETHUECKOTO MaTepHaia, OH He JOIyCKAeTCs K BEIITOTHEHHIO
1abopaToOpHOIt pabOTHI.

Pexomenyercst Juisi 5KOHOMUH BPEMEHH 3apaHee [IPUTrOTOBUTH OJIaHK J1a00paToOpHOi paboThl ¢ HEOOXOIMMBIMU TAOINIIAMH,
OITMCAHNEM YCTAHOBKH H/HMJIM METOAWNKH HCCIICIOBAHMS, PacueTHBIMH (opmyramu, rpadukamu. JlabopaTopHas padorta
BBITIOJTHACTCS B COOTBETCTBUY C METOANIECKIMH YKA3aHUSIMHU U TPEOOBAaHUSIMH TEXHUKHU O€30IIaCHOCTH.

Odopmnenne pabOTh TPOU3BOAUTCS KAXKIBIM CTYIEHTOM UHIUBUIYAIbHO; TIPH ATOM OCYIIECTBIISIOTCA HEOOXOJHMBbIE PACUETHI,
HoCTpoeHHe rpaduKoB, (OPMYINPOBAHUE BHIBOJIOB.

3aKITIOYNTENBFHBIM TAIIOM Ja00PaTOPHOTO 3aHATHS SABILICTCS 3aIINTA JJAOOPATOPHOH pabOTHI. JJaHHBIH 3Tl MOXKET MIPOBOIUTECS B
(opme MHANBUTyaTbHON OeceIbl MEXIy IIPEoAaBaTesieM U CTYACHTOM HIIH HHOH (opMe, mpeaycMOTpeHHOH POHIOM OIEHOUHBIX
CpPEeACTB JaHHOH NUCIUILINHBL.

3 MeToandeckue yKa3aHus K OpraHU3aI[iH CaMOCTOSTEIbHOM paboThl

3.1 IIpueMsl pabOTHI C OCHOBHOM M IOTIOJHUTEIHLHON JINTEPATYpOi

Ocoboe MecTo cpea BUAOB CaMOCTOATENbHON PabOThl 3aHUMaeT paboTa ¢ TUTEPaTypoil, ABIIOMAsICS OCHOBHBIM METOAOM
CaMOCTOSATEIBHOTO OBJIAJICHUS 3HAHUAMHU. VI3ydeHue TuTepaTypsl - IPOLECC CIOXKHBIHN, TPEOYIOIINH BEIPAOOTKH ONpe/IeICHHBIX
HaBHIKOB. [03TOMY BaXXHO HaydHTCs paboTaTh ¢ KHUTOM. IlepedeHs u 00beM IUTepaTyphl, HEOOXOIMMOH JUT H3YUCHUS
JTUCLHUTUIMHEL, ONpeAenseTcs padouell mporpaMMoi TMCIMIUIMHEL U puBeeH B Y OMK]I.

Bcro nurepatypy MOXHO pa3JieluTh Ha YUEOHUKH U yueOHbIe T0coOus, OpUTHHAIIBHBIC HAyYHbIC MOHOTPA(MUYECKHE HCTOYHHKH,
Hay4HbIE TTyOJIMKANH B IIEPHOJHYECKON TIedaTH. 113 HUX MOXKHO BBIICITUTE JINTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOTHUTENBHYIO U JIUTEPATypy /IS YIIIyOIeHHOTO U3YUCHUS TUCIIUTIINHEL

W3ydeHne AUCUUILTHHEI ClIeyeT HAYMHATh C y4eOHUKA, TOCKONBKY YUeOHHK — 3TO KHUTa, B KOTOPOH H3JI0KEHBI OCHOBBI HAyUHBIX
3HaHUH 110 OIIPE/ICICHHOMY IIPEAMETY B COOTBETCTBHH C LIEJISIMU M 3a]ja4aMK 00y4eHHUs], yCTAaHOBJICHHBIMH ITPOrPaMMOi 1
TpeOOBAHUSIMH TUIAKTHKH.

IIpu pabote ¢ muTepaTypoil clnemayeT yIUTHIBATh, YTO UMEIOTCS PAa3IMYHbIC BUABI YT€HHS, U KaXKABIH U3 HUX MCIOJIB3yeTCs Ha
oIpefieIeHHBIX dTanax OCBOSHMS MaTepHana.

[penBapuTensHOE YTEHNE HAIIPABIICHO HA BEIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB U ITOVUCK MX 3HAUCHHS B CIIPABOYHOI
JuTeparype.

CKBO3HOE YTeHHE MpeAnoaraeT NpouTeHHe MaTepuana oT Hadaia 10 KoHia. CKBO3HOE UTEHUE JTUTepaTyphl U3 IPUBEAECHHOTO
CIIMCKA JIaeT BO3MOXKHOCTB CTYJEHTY c()OPMHPOBATH T€3ayPYC OCHOBHBIX MOHATHH U3 U3y4acMoi o0sacTH 1 CBOOOIHO BIAJETh
HMH.

Bri6opodHoe— Ha000pOT, HMEET IENbI0 IOKCK U 0TO0p MaTepuana. B paMkax maHHOrO Kypca BEIOOpPOYHOE UTCHHE, KaK CIIOCO0
OCBOEHHS COZIEPKAHUS Kypca, JOJKHO UCTIOIb30BATHCS MIPHU MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM 10 COOTBETCTBYIOLIMM TEMaM.
AHaNATHYECKOE YTEHHE — 3TO KPUTHICCKHUH Pa30op TEKCTa C MOCIEAYIOMINM ero KOHCIeKTHpoBaHHeM. OCBOCHHUE yKa3aHHBIX
noHsATHH Oynet Hanbonee 3(pHEeKTHBHBIM B TOM CITydae, €CIIH IPH YTEHUH TEKCTOB CTYACHT OyIeT 3a1aBaTh K THM TEKCTaM
BOIPOCHL. YacTb U3 3THX BONPOCOB C(HOPMYIHUPOBaHA B IPUBEAECHHOM HIXKE CIIMCKE KOHTPOIBHBIX BOIIPOCOB U 3a1aHuil. Crucox
9THUX BOIIPOCOB MO MOHATHBIM NPUYNUHAM OTPaHHYEH, TOITOMY BasKHO HE TOJIBKO COJEpKaHHe BOIPOCOB, HO CaM MPHHIIHII
OCBOGHHS JINTEPATYPHI C TOMOIIBIO BOIIPOCOB K TEKCTaM.

[enpro M3y9aroIero YTeHus SBISETCS ITyOOKOe U BCECTOPOHHEE MOHUMAaHKe yueOHOH HHpopManu.

B pemennu Bcex yueOHBIX 3a/1a4 HEMAJIOBaKHYIO POJIb UTPAIOT 3aMUCH, CIETIaHHbIE B IPOIecCe YTeHNsI KHUTH. OHU ABIAIOTCA
CEpPBE3HBIM ITIOJICTIOPEEM B ITOJTOTOBKE K 9K3aMEHAM, T.K. IIO3BOJISTIOT BKIIFOYATh TITyONHHYIO TAMSATH ¥ BOCIIPOU3BOIUTH
cofiepkKaHNe paHee IPOYUTAaHHON KHUTH. MOXKHO BBIAEINTH TPH OCHOBHBIX CIIOco0a 3amucu:

a) 3aIMCh UHTEPECHBIX, BAXKHBIX A1 3aIIOMUHAHUS UM TOCIIETYIOIETO HCIONb30BaHUS MOJT0KEHUI U (haKTOB;




6) mocnenoBaTeNnbHas 3aMCh MBICHIE aBTOpa, IO pa3zenam, raaBam, maparpadam kauru. Takas 3anuchk TpebyeT TBOpIECKOH
nepepabOTKU MPOUUTAHHOTO, YTO CHOCOOCTBYET IPOUHOMY YCBOCHUIO COJEP KAHUS KHUTH;

B) KPaTKOE M3JI0KEHUE IPOYUTAHHOTO: COJIep KaHUe CTPAHMI] YKIIaIbIBACTCS B HECKOIBKO (pas3, comepKaHue IIIaB - B HECKOIBKO
CTPaHUI] CBS3HOTO TEKCTa. DTOT BUJ 3alIUCH IIPOIIE, OJIFKE K MEPBOUCTOYHHKY, HO IIPH TOM TBOPYECKasi MBICIIb YUTATEIIS
MacCUBHEE, a IOITOMY YCBOGHHE MaTepHuana ciabee

3.2 BoInosiHeHUe KOHTPOJIBHOM paboThI

KonTtponsHas paboTa 1o AUCIHIUIMHE BKJIIOYACT TEOPSTHIECKYIO YaCTh, TIPEIIONIATAIONIYI0 PACCMOTPEHUE OJJHOTO MITH
HECKOJIBKIX BOIIPOCOB, HIJIH TEOPETUUECKYIO U MPAKTHUECKYIO YacTh, IPEATOIATaiolIyI0 PEllIeHHe pacyeTHBIX 3a1a4. Bompocs! u
331241 KOHTPOJILHOH paboThl CKOMIIOHOBAaHBI TAKMM 00pa3oM, YTOOBI OXBATHTH BCE H3y4aEMBbIC B Kypce Pa3ZeNbl U TEMBI.
Harmmcanme KOHTPOJIBHON pabOTHI TIpeIoNaracT XopoIire 3HaHusI yaeOHOTo MaTepralia, H3ydeHHe OTeIbHBIX IIaB KHHT,
HEePHOANYECKHX ITyOIUKAIIHA 1 HOPMaTUBHO-IIPABOBBIX aKTOB, METOVUK PACYETOB, MMEIOMINX IPSMOE OTHOIICHHE K TeMe PabOTHL.
[Ipouecc NOATOTOBKY U HAMCAHUS KOHTPOJIBHON PabOTHI BKIIFOUAET CIEAYIOLIE OCHOBHBIE CTaIUH.

Br16op BapuanTa

BapuaHT COOTBETCTBYET HOPSIKOBOMY HOMEPY CTYICHTA B CIIMCKE IPYIIIEI, €CJIM HHOE HE OTOBOPEHO MPEToaBaTesieM Kypea.
KommiekTs! 3a1annii KOHTPOIBHOM paboThI pa3mMenieHsl B OYMK/I.

Pabota 1o usydyenuto Matepuaia

V3ydenne muTepaTypsl 10 BOIPOCAM TEOPETHISCKON YaCTH KOHTPOIBHOM pabOTHI JaeT BO3SMOKHOCTE COCTABHTh
OPHEHTHPOBOUHBII I1aH. KoHeuHo, B mporiecce paboThl ITaH OyeT KOHKPETH3UPOBATHCS M YTOYHATHCS, HO TIOCIIE TOTO, KaK
U3y4eHbI COOpaHHbIE MaTepHabl IO BOIPOCY U Y CTYJEHTA CIIOKUIOCH YeTKOE NpeJiCTaBlIeHue, Kak U 0 uéM mucaTh. Kaxabiit
BOIPOC PEKOMEHIYETCSI TBOPUECKH 1IEPEPa0OTaTh B CXEMBI, TAOIHIBI U T.II. U NIPEACTABUTh HE O0JIee YeM Ha JABYX CTpaHHULAX.
Peanu3anmy npakTHYECKOW 9acTH KOHTPOIBHOH paboTHI MpeIIecTBYeT MoI00p METOANIECKHX MaTepranoB 1 pabota ¢ [OCT,
CHMUII, CanlluH u np. HOpMaTUBHOM HOKYMEHTAIMH. 3aTeM CIIEAyeT U3YIUTh IPHMEPH] PEIICHNS aHAIOTHYHBIX PAaCYETHBIX
3aJJaHui, MOCIIe Yero MPUCTYIMHUTh K BBIMOIHEHHIO NIPAKTUYECKON YaCTH COTJIACHO BAPHAHTY.

3.3 CaMOKOHTpOJIb

CaMOKOHTPOJb 3HaHUI, TOyIEHHBIX YJaIUMUCS IIPH U3yICHUHN Pa3/iesioB (OCBOCHUE TEOPETHIECKOTO MAaTEPHAIIa, BEIIOTHEHHE
MpaKTUYECKUX 3a1aHUI) PEKOMEHIYEeTCs OCYIIECTBIATH C TIOMOIIBIO OLIEHOUHBIX CpeacTB «KoHTpombHbIE Bopock» U «TecToBble
BOIPOCHI», IIpeJicTaBleHHbIX B DoHze oneHOUHbIX cpencTB U B YOMK/I. JlaHHbIe pecypchl O3BOJIAIOT 00yJaromeMycs
CaMOCTOSATETIFHO OLICHUTH CTEIICHb YCBOCHHS MaTepualia U MPUHATE MEPHI IT0 KOPPEKTHPOBKE «IIPOOESIIOB.

3.4 TIpomexxyTouHas aTTecTalus

IToaroroBka k MPOMEKyTOYHON aTTeCTALUH (IK3aMEHY HIIH 3a4€TY) OCYILIECTBISIETCS B CIEAYIOLIEM TOPAAKE: O3HAKOMIICHHE C
MepegHeM BOIIPOCOB K SK3aMeHY (3a4€Ty); IIOBTOPEHHUE JIEKIIOHHOTO MaTepHaia M KOHCIIEKTOB, CO3/IaHHBIX CTYJICHTAMH B X0J1€
MOATOTOBKH K MPAKTHYECKUM 3aHATHSAM U CAMOCTOSTEIFHOTO N3y9eHHS AUCIUILTIHEL, KOHCYIIBTAIS C IIPEHOAaBaTENIEM 10
BOIIPOCaM, B KOTOPBIX CTYJCHT HE CMOT Pa300paThCs CaMOCTOSTENBHO.

Metonuyeckie peKOMEH AU 110 00Y4IEHHUIO JHI] ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 HHBAINJIOB

CTyneHTHI ¢ OTpaHHYEHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI HMEIOT CBOH CIIEIM()HUECKHE 0COOEH-HOCTH BOCTIPHATHSL, IIEPEepadOTKH
marepuana. ITon6op u pa3paboTka ydeOHBIX MaTEepUAIOB I TAKUX CTYACHTOB IPOM3BOAUTCS C yI€TOM TOTO, YTOOBI
HPENOCTaBIATh ITOT MaTepHall B Pa3IN4HbIX (popMax Tak 4TOObI HHBAIM/BI C HAPYLICHUSMH CITyXa MOTy4and HHQOpPMaLuio
BU3YaJIbHO, C HAPYIICHUSIMHA 3pEHHS - ayIuaibHO. [IpenycMoTpeHo B cirydae HEOOXOANMOCTH CO3/IaHHE TEKCTOBOM BEPCHH JIF0O0TO
HE-TEeKCTOBOT'O KOHTEHTA JUIS €r0 BOZMOXHOTO IIPe0OPa30BaHMs B aJlbTePHATUBHEIE ()OPMBI, YOOHBIE IS Pa3IMIHBIX
MONb30BaTeNel, aTbTePHATUBHYIO BEPCUI0 MEANAKOHTEHTOB, BO3MOXHOCTh MacIITabUPOBa-HUs TEKCTa H N300pakeHUit 6e3 moTepu
Ka4ecTBa, JOCTYITHOCTb YIIPABJIE€HHs KOHTEHTOM C KJIaBHATyphI.

Oco0OeHHOCTH MPOBEACHHS TEKYIIeH W IPOMEKYTOUHOI aTTECTAIMHN JUIS JIUII C OTPaHMYCH-HEIMH BO3MO)KHOCTSIMH 3/I0POBBSI U
UHBaINI0B

Jlnist ocylecTBIEHUS IPOLEAYP TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOH aTTecTa-IuH yKa3aHHBIX 00yJaroluxcs
co31aroTcs (OHIBI OIIEHOYHBIX CPENICTB, aJallTHPOBAHHBIC [UIS HHBAH-IOB U JIHII C OTPAaHHICHHBIMHA BO3MOKHOCTSIMHU 3/I0POBBS 1
TIO3BOJISIONIHE OIICHUTD JOCTIDKCHNE UM 3aIIAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHON IPOTpaMMe Pe3ynbTaToB O0yIeHUS U
ypOBeHb c(HOPMHUPOBAHHOCTHU BCEX KOMIIETCHIUH, 3asiBICHHBIX B 00pa3oBaTeIbHON MporpaMme. Takue OLleHOUHBIE CPEACTBA
CO3/1aI0TCSI IO Mepe HEOOXOANMOCTH C YUETOM Pa3IM4HbIX HO300THi. PopMa NpoBeaeH s TeKyIIel aTTecTaluy s JIULL C
OTpaHWIEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M HHBAJIM/IOB YCTAHABIMBACTCS C YIETOM WHIMBHIYATBHBIX TICHXO(PH3NICCKIX
ocoOeHHOCTel (YCTHO, MMCBMEHHO Ha OyMare, MICbMEHHO Ha KOMIIbIOTepe, B (hopme TecTupoBaHus u T.11.). IIpu HeobxoaumocTu
TaKHUM CTyAEHTaM 00ECIeUMBAIOTCSI COOTBETCTBYIOIIHE YCIOBHUS IIPOBEICHHS 3aHATHH M aTTECTALMH, B TOM YUCIIe
TPEIOCTABIIIETCS JOTIOJTHUTEIFHOE BPEeMsI [UIS TTOJITOTOBKH OTBETA Ha 3a4eTe MIIN SK3aMeHe.




