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Buzuposanue PIIJ] 119 ucnosiHeHust B ouepeHOM YueOHOM rogy

Pabouas mporpamMma mepecMOTpeHa, 00CyXIeHa i 0J00peHa Ui
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XumMnuyeckasi TEXHOJOTHs MOJUMEPOB H ITPOMBIIIJICHHAA 3KOJ0Irusl

[Ipotokom or 2022 . Ne
3aB. kadeapoii a.1.H. Keitban H.A.

Buzuposanue PIIJ] 15 ucnosiHeHust B ouepeHOM Y4eOHOM roay
Pabouas mporpamMMa rnepecMoTpeHa, 00CyX/IeHa i 0J00peHa Ui
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

XumMnuyeckasi TEXHOJOTHs MOJIUMEPOB U MPOMBINLJICHHASI IKOJIOI'vUsl

IIpotokom ot 2023 r. Ne
3aB. xadenpoit 1.1.1H. Keitban H.A.

Buzuposanue PILL nj1s1 ucno/iHeHUsI B 04epeIHOM Y4eOHOM rogy
Pabouas mporpamMMa nmepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XumMuveckasi TEXHOJOTHS MOJTUMEPOB M MPOMBIIIIEHHAST YKOJIOT U

ITIpotokom or 2024r. Ne
3aB. kadenpoit a.1.H. Keiiban H.A.

Buzuposanue PII/] a1 ucno/iHeHUsI B 04epeTHOM Y4eOHOM roay
Pabouas mporpamMma mepecMOTpeHa, 00CyxIeHa i 0J00peHa Ui
ucrojaueHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapbl

XumMnuyeckasi TEXHOJOTHs MOJIMMEPOB U NPOMBINLJICHHAS! IKOJI0IUsl

IIpotokom ot 2025r. Ne
3aB. xadenpoit 1.1.1H. Keitban H.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

ITomydyeHue KOMILIEKCA OCHOBHBIX TEOPETUUECKUX IIPEJCTABICHUN O TUCIIEPCHBIX CUCTEMAX, IOBEPXHOCTHBIX SIBJICHUAX U
CBONCTBaX BBICOKOMOJIEKYIISIPHBIX COEIMHEHUH, TOKa3aB UX POJIb B IPUPOJIE, TEXHUKE, a TaKKe IPUOOpEeTeHHe HABBIKOB
IPUMEHEHNS MOTyYCHHBIX 3HAHUI U yMEHHH B IPO(ECCHOHATBHOM AESTEILHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpeboBanusi K MpeABAPUTEIBHOI MOATOTOBKE 00yYaI0OLIEerocs:

2.1.1

Jns ocBoenus aucuurinabl “Kommouanas xumus” o0ydaronirecs T0JKHBI 001a1aTh 3HAHUSIMH, YMEHUSIMH U HABBIKAMH,
MOJTY4YEHHBIMH NMPU W3YYEHUHN AUCLUILINH:

2.1.2

Opranuyeckast XUMUS

2.13

OO0mas 1 HeopraHUYeCKast XHMUS

2.14

OGHIaH XUMHUYCCKaAA TCXHOJIOTHUA

2.1.5

BBeI[eHI/Ie B MCXaHUKY CIUIOMIHBIX CPECIT

2.1.6

AHanuTHYeCcKas XUMUS

2.1.7

HpOMLIHIJ'IeHHaH 9KOJIorus

2.1.8

SIBnenue TIepeHOCa UMITyJIbCa U SHEPIruu B XUMHUYECKON TEXHOJIOTUH (FI/I,E[paBJ'II/IKa

2.2

JMCHUIUIMHBI U IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOU JUCHMILIMHBI (MOAYJIA) HEOOXOAUMO KAK
npejaulecTByloIee:

2.2.1

OcBoenue pucuuiuinabl "KomnonaHas Xumust" sSBIseTCsl HEOOXOIUMBIM JUTSl U3YYESHHUS TIOCIEAYIOINX AUCIHUIIINH B
pamKax jaajbHelIIero GOopMHUPOBAHUS U PA3BUTHS CIAEIYIOIINX KOMIIETEHIIMN:

222

dusuka MoaIuMepoB

223

Beenenue B XT nonumepon

224

225

O6Hla$[ XUMHYCCKas1 TCXHOJIOTUA

226

OHepro- u pecypcocOeperarone ONOTEXHOJIOTHA

227

BBIHOJ’IHCHI/Ie, TIOATOTOBKA K NPOLEAYPE 3alUTLI U 3alllUTa BbIl'[yCKHOﬁ KBaJ'II/I(bI/IKaI_II/IOHHOIjl pa6OTLI

3. KOMIIETEHIINHU OBYYAIOIEIOCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCITUIIJINHBI

(MOJY.JIST)

OIIK-1.1: BinageeTt aaropuTMoM OCHOBHBIX (PH3MKO-XUMHYECKHX, MATEMATHYECKUX U HHBIX €CTECTBEHHOHAYYHBIX METO/10B
Hccae10BaHui

OIIK-1.2: YMeeT HHTepPIPeTHPOBAThL Pe3yabTaThl PU3NKO-XMMUYECKHX, MATEMATHYECKHX U HHBIX €CTeCTBEHHOHAY4YHbIX
HCCJIeIOBAHMI IIPH pellleHUH NPOoecCHOHANBHBIX 3a1a4

OIIK-1.3: 3HaeT oCHOBHbIe MaTeMaTHYeCKHe, (pu3nyecKkue, PU3UKO-XHUMHYECKHe MEeTObI IJIsl pelleHusI 32124
npodeccuoHAIBLHOM NeITeJIbHOCTH

B pe3yabTare ocBOeHHS IUCIHILUIMHBI 00y4YAIOLINTiCH TOKEH

3.1 |3nath:
3.1.1 | - coBpeMeHHYIO (U3MYECKYIO KapTUHY MUPa, IIPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH, CTPOCHHE BEIECTBa IS
MIOHMMAaHHs MOBEPXHOCTHBIX SIBICHUH B OKPYXAIOILIEM MHUpPE
3.1.2 |- BuABI CTaHIAPTHBHIX U CEPTUGHUKAIIMOHHBIX UCTIBITAHUH UCTIONB3YEMbIX B 00JIACTH KOJUIOMTHON XUMHH
3.1.3 | - cBONCTB XUMHYECKUX 3JIEMEHTOB, COEIMHEHNI ¥ MaTEepHAIOB HA UX OCHOBE [UIs peIICHUS MPO(eCCHOHANBHBIX 3a/1a4 B
00J1aCTH KOJUIOUAHOM XUMUH
3.2 | YMmern:
3.2.1 | - UCTIONB30BATH 3HAHUS O CTPOCHUH KOJJIOMHBIX M AUCTICPCHBIX CUCTEM JUIsl IOHMMaHUS OKPYXKAIOIEro MUpa ¥ SIBICHUH
TIPUPOJIBI
3.2.2 | - mpoBOAMTH CTAaHAAPTHBIE M CEPTH(HUKALMOHHBIX UCTIBITAHUS, TO3BOJISIOIIIE OLIEHUTD IPOLIECCHI, IPOTEKAIOIIHE B
JMCTIEPCHBIX CHCTEMaX
3.2.3 | - ucroIb30BaTh 3HAHUE CBOMCTB XUMHYECKHX 3JIEMEHTOB, COSANHEHHI U MaTepHaIoB Ha MX OCHOBE JUIS PEIICHNUS 33/1a4 B
00J1aCTH KOJJIOMTHOM XUMUH
3.3 | Bragern:
3.3.1 | - HaBBIKaMHM HCIIOJIb30BAHKS 3HAHUI B 00IaCTH KOJUIOWIHOW XUMHH JUTsl IIOHMMaHUS OKPYXKAIOIET0 MUPa U SIBICHUH
TIPUPOJIBI
3.3.2 | - HaBBIKaMH TIPOBE/ICHHS CTAaHJAPTHBIX U CePTH(GHUKAIIMOHHBIX MCITBITAHNH KOJUIONIHBIX CHCTEM M TEXHOJIOTHYECKAX

TPOIIECCOB




333

- HABBIKAMU DPCUICHUA 3aJ1a4 HpOd)eCCHOHaHBHOﬁ ACATCIBHOCTH OUPAACh HA 3HAHUA O IMIOBEPXHOCTHBIX ABJICHUAX,
CBOMCTBaX XUMHYECKUX OJIEMCHTOB, COeﬂ,l/lHeHl/lﬁ U KOJUIOMAHBIX CHCTEM HAa UX OCHOBEC

4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pazaenoB u Tem /Buj | Cemectp /| Yacos | Komneren- | Jlutepatypa | Hatpe | IIlpumedanue
3aHATHSA 3aHaTus/ Kype M1 PaKT.
Paznen 1. Tepmoannamuka
MOBEPXHOCTHBIX SIBJIEHUH.

1.1 Krnaccudukarus moBepXHOCTHBIX 5 4 OIlK-1.3 J1.2 2
siBieHniH. OCHOBHBIE TOBEPXHOCTHBIE JI1.3J12.1
SIBJICHHS, KITACCU(PUKAIINS TUCTIEPCHBIX J2.3J12.4
cHcTeM. XapaKTepHBIE 0COOCHHOCTH 010202354
JUCTIEPCHBIX cucTeM.O0mIme 25
COOTHOILEHHS TEPMOJUHAMUKHU IS
MTOBEPXHOCTHOTO citos. JIBa crocoba
OTIMCaHMS IOBEPXHOCTHBIX SIBIICHUM.

MeTton cos KOHEYHOH TOJIIIUHLI 1 METO
n30beITKOB ['mOOca. TToBepxHOCTHOE
HaTsDKEHHE Kak Mepa CBOOOTHOM
MIOBEPXHOCTHOI! SHEPTHH. 3aBUCUMOCTh
JHEpPreTUYecKux MapameTpoB
TTOBEPXHOCTHOTO CJIOS OT

Temrepatypsl. /JIex/

1.2 TexHuKa 6€30MACHOCTH NPH BBITOTHEHUT 5 1 OIIK-1.1 JI1.2 0
naGopatopHsIx padot /J1ab/ JI1.3712.4J13.

1
3132

1.3 SlBnenne cmaunBaHusl. PaBHOBecue Ha 5 4 OIIK-1.3 JI1.3 2
TpexdaszHoi rpanune. Ypasuenue lOHra. JI1.6J12.3
JInopunsHOCTh 1 THO(GOOHOCTH 2.4
nosepxHocreil. [Ipupona cun 010202354
AUMOAEUCTBYSI IPH CMAYUBAHHU. 25

Anresust 1 Koresus. YpaBHEHHE
Hroripe mist paboTh! aare3un. CBS3b
paboTHI aare3un C KPaeBbIM YIJIOM
cMauuBaHusa. YpasHeHue Hronpe-lOnra.
Pactekanue xxuakoctei. Koadpurment
pacTekaHus. 3HaUCHHE CMadMBaHUS B
TEXHUKE ¥ XUMUYECKON TEXHOIOTHH.
Onoranus.M3menenne ruapodoOHOCTH
1 THAPO(UIEHOCTH IIOBEPXHOCTH.
(nmextus B nHTEpaKTHBHOMN hopme) /JIex/

1.4 AncopOuus Ha TpaHUIIE TBEPAOE TENO - 5 2 OIIK-1.1 JI1.2J12.3 2
JKUIKOCTD /J1a6/ J12.4J13.1

212233
1.5 ITororoBka k nmabopatoproii paborel /Cp/ 5 7 OIIK-1.1 JI1.3J12.4J13. 0
1
212233

1.6 Kanunnspueie siBnenust. Kanumuispaoe 5 2 OIlK-1.3 JI1.2 J11.4 2
JABJICHHE W KpPUBHU3HA MOBEPXHOCTHU JI1.5J12.1
Vpasuenue Jlamnaca. Bnusuaue J2.3J12.4
KPHBU3HBI Ha BHYTPEHHEE JaBICHUE 01323334
Kanumnsipaoe nopustue. @opmyna 25

Kropena. Metoasl onpeneneHus
MTOBEPXHOCTHOTO HATSHKEHHS XKUAKOCTEH.
KammsipHocTh B Ipupoje 1

TexHuKe. /JIex/




1.7 JucnepcHocTh U peaklMOHHast OIlIK-1.3 JI1.2J12.1
CHoCcOOHOCTh BeliecTBa. [IpaBuito a3 J23J12.4
I'm606ca 1 AUCTIEPCHBIX CHCTEM. 010202354
JucriepcHOCTD KaK CaMOCTOSITEIbHbIN 25
TEPMOJUHAMUYECKUN MTapaMeTp.
3aBUCUMOCTbH SHeprun ['uboca ot
JMCNIEpCHOCTU. YpaBHeHUEe ToMcoHa-

KenbBuna. KanwnnspHas KoHIeHcaLUs.
BrusiHME AUCIEPCHOCTH Ha MPOIECCH
HCTIapeHMA-KOHACHCAINH. aICcopOLus.
Mexanu3m Bo3HukHOBeHus J[OC.
CrtpoeHue IBOWHOIO AICKTPHYECKOTO
cios. lcnonp3oBaHUE 3aBHCHMOCTH
TEPMOJTMHAMUYIECKUX CBOMCTB TEJ OT UX
JICIICPCHOCTH B TEXHUKE U XUMHUYCCKON
TexHonorud. /JIex/

1.8 ITororoBka k 1abopaTopHOii paboTte OIIK-1.1 JI1.2 J11.3
2 /Cp/ JI1.6J12.4J13.

1
313233
1.9 AncopOuust Ha TpaHUIIE KUIKOCTD - OIIK-1.1 JI1.2
ra3 /J1ab/ JI1.3J12.1
J12.4713.1
313233

1.10 TToxroroska k KoytokBuymy Nel /Cp/ OIIK-1.1 JI1.1
J1.2J12.1

2.4

21323354
35
Paznen 2. Konnougnoe cocrosinue.

2.1 [ToyueHue MUCHIEPCHBIX CUCTEM. OIIK-1.3 JIL.1J11.2
JucneprupoBanue v KOHJAEHCALNS - 1B JI1.6J12.1
crocoba MONTydeHHs JUCTIEPCHBIX 2.4
CUCTEM. DHEprus AUCIEPTUPOBAHHMS. 013233 54
VYpaBuenue Pebunaepa mis paboTs 25
IpoOJIeHUs 1 U3MeNbYeHUs. AICOPOIIH-

OHHOC TOHIXECHUE IPOYHOCTH
aTepuaiioB. D¢ dext Pebunnepa.
MexaHnuecKoe AUCTIEPTHPOBAHUE.
Ientuzanus.Meton puzndeckoit u
XMMHYECKOI KOHJICHCALINH.
KuneTnueckre akoHOMEPHOCTH TIPU
TOMOT€HHOI KOHJIeHCaluu. Y IpaBICHUE
JICIICPCHOCTBIO MIPU 00pa30BaHUH HOBOU
¢assl. [Ipumeps! moaydeHUs JUCTIEPCHBIX
CUCTEM Pa3IMIHBIMA METOAAMH U aHAITU3
mucniepcHocTd. Ponb crabunuzaTopa

B TIIpolecce MOTYYCHUS JUCIICPCHBIX
cucrem. /Jlex/

2.2 PactBops! [TAB kak nroduibHbIe OIIK-1.3 JIT.1 J11.2
JUCIIEPCHBIE CUCTEMBI. JI1.5712.1
Knaccudukarus u obmmas J12.4
xapakrepuctuka IIAB. MoHorenusle u 010202354
HenoHorenHsle [IAB. Ctpoenne u ¢popma 25

MHUIICIL.
Kpuruueckas KOHICHTpaNUs
mutnenooodpazoBanus (KKM) u metos! ee
omnpeneneHust. ComoOuIu3aIms.
T'unpoduabHO-THODUITBHBINA OaTaHC
(I'JIB). IIpumenenne ITAB. /Jlex/




23 IoBepxHocTHas akTUBHOCTH ITAB. OIIK-1.3 J1.2
Ipasuio [rokmo-Tpayoe . Ctpoenue JI1.4J12.1
aJICOpOIIMOHHBIX clloeB. OnpeneeHne 2.4
pa3MepoB MoJIeKyl. Ancopbuus Ha 01323334
rpaHuile TBEPAOE TENO- 25
ra3.2JIeKTpUYECKHE CBOUCTBA
qucnepcHelx cucreM. Monnas Teopus
crpoerust JIOC. CBA3b MOBEPXHOCTHOH
SHEPI'Uu U NEKTPUUYECKOTo 3apsija.

VYpasuenue Jlunnmana.
DNEeKTPOKANMISAPHBIE KPUBBIC.
DNEeKTPOKMHETHYECKHUI U TTOJHBIN
noreHuuan. Ilepesapsiaka MoBEpXHOCTH.
Crtpoenue

MULEIUTBL. DIEKTPOKUHETUIECKIE
spneHus. [Ipsimble U oOpaTHbIe
AIEKTPOKUHETHICCKHE SIBIICHUSI.
Onexrpodopes 1 3TEKTPoocMoc.
Meronpl onpezneneHus
3EKTPOKUHETHYECKOTO
noreHnuana. /Jlex/

2.4 ITororoBka k mabopaTopHoii paboTe OIIK-1.1 JI1.2712.4J13.
3 /Cp/ 1

212233

2.5 IIpupoaa aacopOIMOHHBIX CHIL. OIIK-1.3 JI1.2J12.1
Kpurepun pazmmans pusndeckoit u 2.4
XuMHueckoit agcopOruu. M3otepmbl 013223334
ancop6uuu. ['enpu, Dpeitnnxa Teopus 25
MOHOMOJICKYJISIPHOH afcopOInu
Jlenrmropa. Teopus moNUMOIEKYISIPHOI
aacopbunu BOT.Omnpenenenue yaeabHoi
ITOBEPXHOCTH aJICOpPOCHTA.

AncopOrist Ha TpaHHUIIE TBEPIOE TEJIO-

JKUJIKOCTh. 3aKOHOMEPHOCTH

MOJIEKYJISIpHO# ancopOriuu. [IpaBuiio

Pebunnepa. /Jlex/

2.6 Onexrpodopes /J1ad/ OIIK-1.1 J1.2
JI1.3J12.4J13.
1
213233
2.7 ITororoBka k mabopaTopHOii paboTe OIIK-1.1 JI1.2J12.4J13.
4 /Cp/ 1
212233
2.8 TTonmy4enue qucnepcHbIx cuctem /J1ad/ OIIK-1.1 JI1.2
JI1.3J12.4J13.
1
212233
2.9 IToroToBka k 1abopaTopHOl pabote OIIK-1.1 JI1.2J12.4J13.
5/Cp/ 1
213233
2.10 OrnpeneneHne MOJIEKYIIpHON Macchl OIIK-1.1 J1.2
BBICOKOIIOJIMMEPOB BUCKO3UMETPHUECKHM JI1.3J12.4J13.
MmetozoM /J1a6/ 1
213233

Pasznen 3. Crtadbuau3zanus u
KOAryJISIHS THCTEPCHBIX CHCTEM.




3.1 YeTounBOCTh JUCIIEPCHBIX cUCTEM. J[Ba 2 OIIK-1.3 JI1.2J12.1
BHJa YCTOWYHMBOCTH CETUMEHTAIIMOHHAS 2.4
u arperatuBHasg.JInopuIsHEIE H 010202354
1o(oOHBIC TUCHIEPCHBIE CUCTEMBI. 25
Kpurtepuii 1MopHIBHOCTH CUCTEM 110
Pebunnepy. Koarymsmust xak pe3yiabTaT
NIOTEPHU arperaTuBHON YCTOHUUBOCTH.

JIBa BapraHTa 3aBepIICHUS KOATY/SIHU:
pasnenenue Ga3 u
CTpKyTypooOpa3oBanue. Koarymsmms
anexTponautamu. /JIex/

32 HccnenoBanue peoorHUecKuX CBOUCTB 2 OIIK-1.1 J1.2
JUCTIEPCHBIX cucTeM /J1ab/ JI1.3J12.1

J12.4J13.1
213233

33 IoxnroroBka k mabopaTtopHOit padoTe 4 OIIK-1.1 JI1.3J12.1

6 /Cp/ J12.4J13.1
212233

34 Teopus xoaryssiuu. OCHOBBI TEOPUH 2 OIIK-1.3 JI1.1
Koarysuuu 3nekrponuramu JIDO. J1.2J12.1
Hopor koarysmsiuuu. ITpaBuno Hlynsia- J2.2J12.4
T'apau. Konnenrpanuonnas u D152 D53 54
HEUTpaIn3alOHHAasl KOaryyIsILusl. 35
@DaKTOpbl arperaTUBHON yCTOMYHUBOCTU
JucriepcHbIX cucteM. Ocobble sBIeHUS
pu Koarymsun. CTpyKTypooOpa3zoBaHue
B AWCIIEPCHBIX CHCTEMaxX. Bumel
CTPYKTYyp. BnusHHe pa3muuHBIX
(hakTopoB
Ha CTpYyKTypy /Jlex/

3.5 IMonroroBka k KoymwtokBuymy Ne2 /Cp/ 5 OIIK-1.1 JI1.2J12.1

2.4
21222354
35
Pasznen 4. CucreMsl ¢ JKHAKOH U
ra3oo0pa3Hoi JMCIIePCHOHHOM cpeoii.

4.1 3omu. Omynscun. Knaccudukanus. 2 JI1.1J11.2
Crabunusanus sMyabcuil. Paspyienue JI.5J12.1
smynbenit. I1ensl, nx crabunm3anus u 2.4
paspymenue. CyceH3un, ux 01323354
ctabunuzanus. Asposonu. [lonyuenue, 25
CBOJCTBA M CITOCOOBI pa3pyIICHHUS.

Macrtsr. /JIex/

4.2 Omnpenenenue nopora KoaryJssiiuu 3051 1 2 OIIK-1.1 JI1.3J12.1

3aIUTHOro uncia /J1ad/ J12.4J13.1
212233

43 BrImnonHeHNe KOHTPOJIBHOM paboThl ¢ 10 OIIK-1.1 JI1.2J12.1
HCII0JIb30BAHUEM PEKOMEHJOBAaHHOM J2.2712.3
yueOHol uTepatypsl. /Cp/ J12.4J13.1

210222354
35

4.4 IMonroToBka k 1abopaTtopHOi paboTe 5 OIIK-1.1 JI1.3J12.1

7 /Cp/ J12.4J13.1
212233

4.5 CeMMEHTAIIMOHHBINA aHAJINA3 2 OIIK-1.1 JI.3J12.1

cycniensuit /J1a6/ J12.4J13.1
013233

4.6 IonroroBka k mabopatopHoii paboTe 5 OIIK-1.1 JI1.3J12.1

8 /Cp/ J12.4J13.1
213233
4.7 IMonroroBka k kKomwtokBuymy Ne3 /Cp/ 5 OIIK-1.1 JI1.2J12.1
J2.3J12.4

21222354

35




5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTposibHBIE BONPOCHI M 3aJaHUS

KoHTposbHbIe BONPOCH! ¥ 33aHKs A7l IPOBEACHHS TEKYILIET0 KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTAIMK 110 UTOraM OCBOEHUS
JVICITUITIMHEI TIPEJICTaBIICHEI B (QOH/IE OIIEHOYHBIX CPE/ICTB

Bompocs! k MpoMeXyTOYHON aTTeCTallUH 0 HTOTaM OCBOCHHUS TUCIUIIIHHEI

1.Poap auCTIepCHBIX CHUCTEM M HOBEPXHOCTHBIX SBICHHUH B IPUPOJIE U TEXHUKE U CBA3b KOJIOUIHON XUMUH C 3aLIUTON
OKpYXKaloIlEeH cpeibl

2 Knaccuukanns v Ha3BaHUSA AUCIIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSIHUIO IMCIICPCHOM (ha3bl M AUCTIEPCHOHHON CPEIIBI.
3.ITonsTHE O MOBEPXHOCTHOM clloe. MeTo n30BITOUHBIX BenHnunH [ n60ca.

4.IToBepXHOCTHOE HATSHKEHUE KaK Mepa IOBEPXHOCTHOTO TEPMOJMHAMHYECKOT0 NOTEHINAIA (CBOOOHON SHEPIUU OBEPXHOCTH).
5.0KcreprMeHTaIbHBIE METOABI H3MEPEHHUS ITOBEPXHOCTHOTO HATSHKEHHS )KUAKOCTEH.

6.AncopOmms pacTBOPEHHBIX BEIIECTB Ha FPaHHUIIE pa3ziena pacTBOp — ra3. Y paBHEHHE H30TepMEI afcopounu ['mb6ca, ero aHamms.
7.IloBepxHocTHO — akTuBHBIE BeulecTBa (ITIAB). YpaBuenue HInmkosckoro. [ToBepxHoctHas aktuBHOCTh. [IpaBuio TpayOe, ero
00OBsICHEHHE.

8.KamumnsipHoe naBieHue, ynpyrocTsb napa HajJ UCKpUBIEHHOU TpaHuIiel pa3aena. KanwinspHas KOHIEHCALN.
9.CMaumnBaHUe TBEPABIX Tel KUAKOCTSIMU. KpaeBoit yron. PaboTsl kore3un u aare3uu, BusHIe Ipupoas! ¢a3 u ITAB Ha
CMa4YMBaeMOCTb TBEPIBIX TEL.

10.AxcopOrus Ta30B Ha MOBEPXHOCTH TBEPABIX Tell. [Ipupona axcopOrmoHHBIX cuil. OCHOBHBIC BUABI H30TEPM aaCOPOITHH.
11.0OCHOBBI TEOPHH MOHOMOJIEKYIISIPHOH ancopbrmu JlanrMiopa. YpaBHeHHe H30TepMbl aacopOimu JlanrMiopa, ero aHaims.
12.Teopust MOTUMONEKYASPHON aacopOLnu. AICOPOIMOHHBIN MOTEHIINAN, XapaKTePUCTHUECKas KpUBasl.

13.0OcHoBbl Teopun BOT.

14.MomnexynsapHas ancopOIist 3 pacTBOPOB Ha MOBEPXHOCTH TBEPABIX Tell. BimstHue npupons! Ga3 m pacTBOPEHHOTO BEIIeCTBA HA
azcopOuHmIo.

15.Tunst ancopdentoB. Monutel. Monutel. X npaktudeckoe mpuMeHenue. [IpuMepbl HOHUTOB

16.TerumoBsle 3¢ dexTs! pu axcoponny.

17.XpomaTorpadus.

18.AncopOuus HOHOB Ha IOBEPXHOCTH paszena ¢as.

19.0cHOBHBIE 0COOCHHOCTH KOJTIOMIHOTO COCTOSTHUS

20.06pa3oBaHne U CTpOCHUE ABOHHOTO 31ekTprudeckoro ciuos (JI3C).

21.IIpaBuno @asHca - [TanHera - [TeckoBa.

22 V3MeHeHue moTeHIuania anekrpudeckoro mois B JOC. DddexrusHas TommuHa u notennuansl 19C.

23.BnusiHue KOHIICHTPAIIUH U BAJICHTHOCTH HOHOB Ha ctpoerue JIDC. Unmuddepentabie n HenHAu(HEPEHTHBIC AIEKTPOJIATHL.
Crenngmueckas afcopOnus HOHOB.

24 MeTo bl IOTYYEHHSI AUCTIEPCHBIX CUCTEM: IpOOJIeHNEe U KOHAeH cauus. AJCOpOLIMOHHOE MOHIKEHHE IPOYHOCTH.
25.IlenTu3zanus.

26.TepmMoanHaAMHYECKHE OCHOBBI 00pa30BaHIsI HOBOH (a3bl. PABHOBECHBIH 3apOIbII HOBOI (ha3kbl.
27.O1eKTpOKHHETHIECKHUE SBICHHS: JIEKTPOOCMOC, IEKTPOodoped, TOTEHIHAN CEAUMEHTAUH, TOTEHIUAN IPOTEKAHUS.
28.ITonsATHE 00 NIEKTPOKMHETHYECKOM MOTEHIIMAJIE, BIUSHUE Ha HErO AIIEKTPOJINTOB.

29.ArperatuBHas yCTOMUMBOCTH JUCTIEPCHBIX CUCTEM.

30.MunemnoobpaszoBanue. CTpoeHHE MUIEIUTBI

31.MonekyasipHO-KHHETHYECKIE CBOMHCTBA KOJUIOMIHBIX CUCTEM.

32.0nrudeckue sIBIEHHs. B AUCIEPCHBIX CUCTEMaX

33.BpoyHoBckoe nBrkerHue. Jnddysus.

34.CenuMenTanus B JUCHEPCHBIX cucTeMax. CeTMMEHTAI[MOHHOE PaBHOBECHE

35.0nanecueHnus. YpaBHeHue Panes u ero ananus

36.Y 1bTpaMUKpPOCKOIIMSL.

37.Y cTo4MBOCTb AUCHEPCHBIX cUCTEM. DaKTOPBI YCTOMUUBOCTH.

38.PacknuHuBaroIee gaBieHUE.

39.KoHLeHTpalioHHas 1 HEUTPaTU3aliOHHAs KOAryJsaIys.

40.Koarynauus snexrponutamu. KuHeTrnka Koarynsuuu.

41.CtpykrypooOpa3oBaHie B KOJUIOUIHBIX CUCTEMaX.

42.TepMoavHaAMUYECKHE M KUHETHYECKHE (PaKTOPBI arperaTuBHOM yCTOIYMBOCTH.

43. BA3K0oCTh CBOOOTHOANCTIEPCHBIX CHCTEM. CBS3HO-ANUCIIEPCHBIE CHCTEMEL.

44 .CTpyKTypa AUCIIEPCHBIX CHCTEM, CTPYKTYPHPOBAHNUE, BUBI CTPYKTYP, (PpaKTaIbHBIE CBOIICTBA KOATYISIIMOHHBIX
cTpyKTyp .CTpYKTypHasi BSI3KOCTb.

45.I'enu. TukcoTpomnwsi.

46.Peonorngeckue croiicta. Hampspxenue, nedopmanus, CKOPOCTh 1e(hopMannuu

47 Peonornyeckue KpUBbIE U1 aHOMAIBHO BSI3KHUX JKUIKOCTEH.

48.Peosornueckre CBOMCTBA HECTPYKTYPUPOBAHHBIX Pa30aBIICHHBIX KOJUIOMJHBIX PACTBOPOB, CYCIICH3HM.

50.Omynbens. Ctabnnn3anus NpsiMbIX U 0OpaTHBIX dMyibcuil. OOpaieHue ¢das.

51.Cycnensun. BimsHne ycToiuMBOCTH Ha XapakTep ocefaHus cycneH3uil. OcOOeHHOCTH CTaOMIN3aIiy CyCIICH3UH.
52.MeToApl NOJy4eHUs TUCTIEPCHBIX CUCTEM.

53.MonekynspHO-KHHETHYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM

54.0xapakTepu3yiTe a3po30JIM KaK JUCIEPCHBIE CUCTEMbI TUIA T/T U XK/T.

55.Kaxk o6pasyrorcst a’po3onu? Y CTOHIMBOCTE a3pO30IIei




56.B "em oTaMYMe CYCIIEH3UH OT MAaCThI
57.OMynbcuu, NEHB, MACThI, TOPOLIKH. MeTOIbI TTOTy4eHH s, YCTOHUNBOCTD U pa3pylieHHe

5.2. TeMbl nUCbMEHHBIX PadoT

TeMbl MUCEMEHHBIX pa60T npeaCTaBJICHBI B (bOH}IaX OIICHOYHBIX CPEACTB

5.3. ®oHJ OLIECHOYHBIX CPECTB

®DoHJT OLICHOYHBIX CPEJCTB MO AUCHUILINHE npeacTasieH B Buae [Ipunoxxenus k gannoit PI1J]

5.4. IlepeyeHb BH/I0B OLIEHOYHBIX CPEACTB

HepequL BUIOB OICHOYHBIX CPEACTB l'IpI/IBe,I[éH B (I)OH,Z[e OILICHOYHBIX CPEACTB 110 AUCHHUIIIINHE

6. YHAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOYJIS)

6.1. Pexomenayemas JiuTepaTtypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3natenscro, rog | Komuu-Bo
JI1.1 [ Crpombepr A.T"., Om3ngeckast XUMUSL: YUeOHUK IS XUM. CIEIl. By30B. 6-¢ U311, Mocksa: Beiciias 10
Cemuenko /I.I1. nepepad. u J01I. mkona, 2006
JI1.2 | ®ponos FO.T. Kypc komnonanoit xumuu. [ToBepXHOCTHBIE SIBICHUS U Mocksa: AnbsHc, 15
JUCTIEPCHBIC CUCTEMBI: YUeOHUK IS BY30B. 4-¢ U3L., 2009
crepeotunsoe. [lepened. ¢ u3a. 2004 r.
JI1.3 [Keitban, HA.[u np.] [JlabopaTopHbIi IPaKTHKYM 10 KOJUIOUAHONH XUMUHU Bounrorpan: 9I1. U31.
[ OnexrponHbIi pecypc]: yuebHoe mocodue - http://lib.volpi.ru BonrI'TY, 2015
JI1.4 | ®punpuxcoepr, I.A. [Kypc komnonanoit xumuu [DaeKTpoHHBIN pecypc] : y4eOHHK - CII6.: JIanb, 2010 1. U3,
https://e.lanbook.com/book/4027
JI1.5 |IL.M. Kpyrnskos [u dusnueckas U KOJUIouHas XUMHUs. [IpakTukym [ DneKTpOHHbII CII6.: JIans, 2013 1. U3,
ap.] pecypc] : yuebHoe mocobue - https://e.lanbook.com/book/5246
JI1.6 |Bepexnuxos, B.H. Konnonanas Xxumus NoBEpXHOCTHO-aKTUBHBIX BEILECTB CII6.: Jlans, 2015 91 U3J.
[DnexTponHBIi pecypc]: yueOHOe mocobue -
https://e.lanbook.com/book/64325
6.1.2. JlonotHUTEILHASA JUTEpPaTypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarenscrBo, roa | Komuu-o
JI2.1 | Mansmmesa X.H., TeopeTnueckoe 1 MPaKTUIECKOE PYKOBOJCTBO IO Bonrorpan: 50
Hosaxos H.A. jqucnuiuivHe "TIoBepXHOCTHBIE SIBIIEHUS U IUCIIEPCTHBIE Iomurex, 2007
CUCTEMBI"
JI2.2 | bpynunun Ousnueckas Xumus.: TepMoarHaAMHKA,pacTBOPHL,(a3oBbIe Bounrorpan: 5
P.B.,Ayxanun I'.I1. paBHOBECHS. BoarI' TV, 2012
JI2.3 | Xmmobxesa M.H., CopOIMOHHBIE MTPOIIECCH B KOJUTOMIHONW XuMuK: COOPHHK Bonrorpan: 1. U3,
Beikanopos H.Y ., "Vuebusie mocobus": Cepus "EcTecTBeHHOHAYIHBIE H BonrI'TY, 2013 N roc.per.
I1Ta6anosa B.II., TEeXHUYECKHEe NUCIUIUIMHEL". Boimyck 5 03213031
Coxonoa H.A. 79
JI2.4 | Bounkog, B.A. Komnonnnas xumus. [ToBepXHOCTHBIC SIBIEHUS U JUCTIEPCHBIC CII6 : JIans, 2015 3I1. U3,
CHCTeMBI [ DNIeKTPOHHBIN pecypc]: yIeOHHUK -
https://e.lanbook.com
6.1.3. MeTonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komuu-Bo
JI3.1 ([Keitban, HA., [map] [PykoBoACTBO MO BBHINOIHEHHIO 1a0OPAaTOPHBIX paboT IO Bomxckuii: BIIN 91 U3J.
KOJJIOWAHOM XMMUU [DIEKTPOHHBIN pecypc] : MeToandYecKue (pumman)
ykazaHwus - http://lib.volpi.ru BonrI'TY, 2016
6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH "UHTepHeT"
D1 | CrpanHnia TUCIMIDIMHBI HA caliTe DIEKTPOHHOTO yaeOHO-MeToarnueckoro komriekca BITU (humman)
BonrI'TVY :http://umkd.volpi.ru/course/category.php?id=778
32 | OnexrpoHHO-OuOMHOTEeYHas cuctema BITU: http://library.volpi.ru/csp/library/StartPage.csp
33 | DnexTpoHHO-OHOMHOTEas cuctema BonrI'TVY: http://library.vstu.ru
D4 | Hayunas snextponHas 6ubnmoteka elibrary.ru http://elibrary.ru
35 | DnexTpoHHO-OHOMHOTEYas cucteMa «Jlaupy: http://www.e.lanbook.com/
26

6.3.1 Ilepeyenb MporpaMMHOro odecrnevyeHust




7.3.1.1 | MS Windows XP INoamucka Microsoft Imagine Premium

7.3.1.2 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4 Cyomunensu-onnsiii gorosop Ne Tr000150654

7.3.1.3 | JTunenzust Ne41300906 ot 07.07.2017r. (moamucka Ha 2017-2018rT)

7.3.1.4 | Cyonmunensuonnsiii qorosop Ne KMC-193-2016 ot 25.04.2016r. (moamucka ua 2016-20171r)

7.3.1.5 | Cyonuuensuonusiii gorosop Ne KMC-108-2015 ot 07.04.2015r. (moanucka Ha 2015-2016rT)

7.3.1.6 | Cyonunensuonnsiii gorosop N KMC-099-2014 ot 08.04.2014r. (moxmucka Ha 2014-2015rr)

7.3.1.7 | Cyonmunensuonnsiii gorosop Ne Tr018575 ot 01.04.2013r. (moamucka Ha 2013-2014rr)

7.3.1.8 | 11O MS Office 2003 JInmenzust Ne41300906

7.3.1.9|or 01.11.2006

6.3.2 llepeyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | IlouckoBas cucrema mmo xumuieckuM pecypcam. —URL: http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | TTomemenus AJ1st MPOBEACHNUS JISKITMOHHBIX 3aHATHIH YKOMILICKTOBAHBI HEOOXOIMMOM CHCIIHaTM3UPOBAHHON YaeOHOM
MeOeIbio, yaeOHOH TOCKOH M TEXHUIECKUMH CpeCTBaMH (I1a3MeHHast maHens LG-42; komneiotep, HOyTOyk Lenovo)
JUIS IPeAOCTaBIIeHUsl yIeOHOHM nH(POPMAaLIUU CTyIEHTaM.

7.2 | KommbroTepHast TEXHHKa ¢ BO3MOKHOCTBIO IOJKITIOUeHHS K ceTr «IHTepHeT» u obecneueHueM JOCTyIa B JIEKTPOHHYIO
HH(POPMATMOHHO-00Pa30BATEIBHYIO CPELY.

7.3 | JTabopaToproe o6opynoBanue: ¢porokonopumerp KOK-2, BeicokoTemneparypHas anekrporneysb kamepaas CHOJI-
1,4.2,5.1,2/12,5-11, pa3peiBHas mamuHa P-5062-05, Becwl ananutndeckue A&D HL400, Becbl ananuTrueckue BJIP-
200, Terzuomerp monenu DST-30, mudposoit BomeTMmetp 11300, anamuzatop «Droopar-023M», Buckoszumerp B3-246,
anresumerp IICO-5MTI'4, nepememuBaromiee ycrpoiictso LOIP LS-120.

8. METOAMYECTKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

B nponiecce n3ydeHns AUCIMIUINHEI CTYJICHT 00s3aH aKTHBHO HCIIOIB30BaTh BCE (hOPMBI OOYUECHUS: MOCEIATh JICKIINU U
CEeMUHAPCKUE 3aHATHS, TOJIy4aTh KOHCYIBTAIMH [IPEHOAAaBATENS U BBIIOJIHAThH BCE BUABI CAMOCTOSATEIBHOM pabOThI,
MpeTyCMOTPCHHOHN Y4eOHBIM TUIAHOM | pabodeil mporpaMMoi TUCHUILTHHEL [Ipoliecc n3ydeHus AUCIUIUTUHEL BKIF0YaeT B ceOs:

- Paboty oz pykoBOICTBOM TpeTioiaBaTelts (JICKIINH, IPAKTHUECKHE 3aHATHS, KOHCYIbTAllUH ITPEHIOAaBaTEeN).

- CamocTosTensHast paboTa CTyAEHTOB (IIOATOTOBKA K KOJUIOKBHYMY, 3K3aMEHY HIIH 3a9ETY, BRIOTHEHHE KOHTPOJIBHOI paboTh).
1 ITpUHIUIEL ¥ JIOTUKA TOCTPOCHHS AUCIUTLTHHEL

ITpuHIUIEI ¥ TOTHKA IIOCTPOCHHS AUCIMILUTNHEI OTPaXXEHBI B paboyeil mporpaMMe IUCHUIUTHHEL B 3T0# ormuaeckoit
MIOCJICIOBATEIFHOCTH PEKOMEH/IYeTCSl H3y4aTh TUCIUIIINHY.

Yka3aHHOU JIOTHYECKON TOCISI0BATEIBHOCTH OTBEYAET CTPYKTYPa AIEKTPOHHOTO y4eOHO-METOJHYECKOTO KOMILIEKCa
muctuuiaael (YOMK), pasMerienHoro Ha caiite uactutyta: http://umkd.volpi.ru. 3YMK]I ucnons3yeT pa3iudHble pecypchl —
TEKCTOBEIC CTPAHUIIEI C THITEPCCHUTKAMH, JIOKANBHBIE (haiiiIsl B pasnuyHbIX Gopmarax (.doc, .ppt, .pdf u 1p.), cchiikyn Ha BHENTHHE
pecypcsl (web - cTpaHHIED), a TakKe BKIIIOYAST KOHTPOIUPYIOIIHE 3IEMEHTHI.

PexoMeHyeTcsi MPUCTYIMHUTH K MOCIEAOBATEIFHOMY U ITyOOKOMY YCBOSHHUIO MaTepHana ¢ nomomeo Y IMK/ u pexoMenyeMoit
OCHOBHO¥ W JTOTTOJTHATEIIFHON JINTEPATYPHI, PYKOBOJCTBYSCH YKa3aHHOH JIOTHIECKOH ITOCIEI0BATEIEHOCTEIO H3YUCHUS
JIVICITUTIIIAHEL

OCHOBHBIMH BUAaMH PaOOTHI [0 AUCHUILTHHE B COOTBETCTBHH C YI€OHBIM IJIAHOM HAIPABICHUS ITOJIOTOBKH SBIISIOTCS:

- ayIuTOpHas paboTa: ICKIHH, TaO0paTOPHBIC W/IIIH NPAKTHICCKUC 3aHITHUS;

- caMocTosATeNnbHas paboTa, BKIIOYAIOIIAs B TOM YHCIIE BHIIOIHEHNE KOHTPOJIBHOH pabOTHI.

- DK3ameH (3a4€T)

2 Meroau4ecKue yKa3aHus K OpraHU3aliK ayIUTOPHOH pabOThI

2.1 O6mue peKoMeHIaIuI

W3noxxeHne TEeKIMOHHOTO MaTepralla OCYIIECTBISIETCS ¢ HCIIOJIB30BAHIEM IIPE3EHTAIIHH, TPECTABISEMBIX C IIOMOIIBIO
MYIBTHUMEIUIHBIX CPE/ICTB.

PexoMmeHyeTcs B ciydae IpOITycKa JICKIIMOHHOTO 3aHATHS 00PaTUTHCS K COOTBETCTBYIONIEMY pa3zaeny (teme) B OYMK]/] u
M3y9UTH KOHCIIEKT JICKIIMH COBMECTHO C Pa3MEICHHON B 3TOM e OJIOKe Ipe3eHTarmei.

IpakTiueckre u 1abopaTopHbIe paOOTHI IPOBOALTCS C UCIOIB30BAHUEM METOJMYECCKUX YKA3aHUH, TAKXKE PA3MEIICHHBIX B
OYMK/.

PexoMmeHyeTcs B ciiydae IpoITycKa IPaKTHIECKOTO 3aHATHS COTIacOBaTh BApHAaHT KOMIUIEKTA 3aaHIH K IPAKTHIECKOM paboTe 1
00paTUThCS K COOTBETCTBYIOIIEMY pazzaeny (Teme) B DYMK]/I 1uist BBIMOTHEHUST YKa3aHHOTO BapHaHTa B COOTBETCTBUH C
METOIUYCCKIMH YKA3aHHUSIMH.

PexoMmeHyeTcs B ciydae IpoIycKa JJabopaTopHOi pabOTHIM3YIHTh METOINYECKHE YKa3aHUs K JJAOOpaTopHOi paboTe u
COTJIACOBATH C IIPETIoaBaTelIeM aJlbTePHATHBHBIN BapHAHT BHINTOJHEHHS JTa00paTOPHOIT pabOTHI H/MITH BO3MOXKHOCTD BHITIOHEHHUS
paboTHI ¢ APYTO TPYIIION, B JOIOIHUTEIFHOE BPEMSI.

2.2 [paBuia U MpUeMbl KOHCIICKTUPOBAHUS JICKLIUI

KoHcniektupoBaHue JISKIUH peKOMEHAYETCS BECTH B CIICIIHAIBEHO OTBECHHON JUIS 3TOTO TETPaIH, KaKAbIH JINCT KOTOPOH TOIDKEH
UMETh MO (4-5cM) IUIS TOTIOTHUTEIBHBIX 3aIHCeH.

B KOHCIEKTE PEKOMEHIYETCS 3aIUChIBATh TEMY U ILJIaH JICKIUH, PEKOMEHIYEMYIO TUTEPATYPy K TeMe. 3aIrcu pa3aelioB JICKIHN
JIOJDKHBI IMETh 3ar0JIOBKH, ITOJ13aT0JIOBKHU, KpacHbIe CTPOKU. Ha3BaHHBIE B JIEKIIMH CCHUIKHM Ha MEPBOMCTOYHHKU HAJI0 IOMETUTH Ha




HOJAX, YTOOBI IIPU CaMOCTOSITENIbHOI paboTe HAWTH U UCTIONB30BATh UX.

B koHCMEKTe JOCIOBHO PEKOMEHIYETCsI 3alMChIBATh TONBKO ONpeeIeH s NOHATUI, KaTeropuii u T.1. MIHoe U310:KeHHOE IEKTOPOM
JIOJDKHO OBITH 3aIIMCaHO CBOMMH CIIOBaMH. PekoMeHyeTcst BEIpaboTaTh M UCIIOIBH30BaTh IOITyCTUMBIE COKPAIIEHIs Hanooee
pacIpoCTpaHEHHBIX TEPMIHOB U IOHATHI.

B KOHCHEKT peKOMEH/yeTCs 3aHOCUTh BCE, UTO MpernoiaBaTellb MUIIET Ha JOCKe, a TAKKe PEeKOMEHIyeMble ()OPMYIIBI, CXEMBI,
TaOJINLIBI, IUArpaMMBl U T.JI.

PexomMentyeTcst H3y9nTh U OTPadOTATh MPOCIYIIAHHBIE JIEKIUH 0€3 MPOMEUIEHHS — 3TO 3HAYUTENIFHO COKOHOMHT BpeMs U
CIOCOOCTBYET Iy4IlleMy YCBOCHHUIO MaTepuaa.

2.3 TloaroToBka K MpakTH4YECKUM padoTam

[MpakTHdeckue 3aHATHS TPEeAHAZHAYCHBI IS 3aKPETUICHNS 3HAHUH, ITOJyICHHBIX 00YJarOIMMHUCS TIPH OCBOCHUH TEOPETHIECKOTO
Marepuana.B pacueTHBIX 3a1aHUAX UCTIONB3YIOTCS THUIIOBBIE METOIUKH, OCHOBaHHBIE Ha Tpebosanmsx [OCT, CHUII, CaunlluH n
UCTIONb3YEeMbIE [T aHAIIOTHYHBIX PAacYeTOB Ha MPOU3BOJCTBE. METOAUKU pacyeToB MOAPOOHO OMHUCAHBI B COOTBETCTBYIOMINX
paznenax YOMKII.

[IpakTiaeckne 3aHATHA TIOCTPOCHBI CIIEAYIONIIM 00pa30M: IS KaXI0To pa3ziena (TeMbI) pacCMaTPUBAIOTCS IPUMEPHI PEIICHUS
3a7a4 U BHINOIHEHU 33JaHHUM, a 3aTeM IIPEAOCTaBIIIOTCA KOMIUIEKTHI 331a4 U 3aJJaHUH AT CAMOCTOATENBHOTO pemeHus. B cimydae
HETIPAaBUIIBHOTO PELIeHHs CTYIECHTY MpeanaraeTcs IoBTOPUTh COOTBETCTBYIOMINI pa3/ieNl TEOPETHUECKOH YacTH, IOCNIE Yero
BEPHYTHCS K PEIICHHUI0 KOMIUICKTA 33/1a9 ¥ 3aaHHUH. 3anuTa MpakTHYeCKOH paboThl OCYIECTBIIETCS IyTeM COOeCeIOBAaHHUS C
penojaBareaeM 1o Borpocam, npeacrasieHHbM B YOMK]I u B @oHie OLIEHOUHBIX CPENCTB.

BrinosnHenue v 3auTa MpakTUYecKoil paboThl MpernonaraeT HHTEpPaKTUBHBIN 0OMeH nHpopMmanmei ¢ npenogasareneM. Jis
YCIICITHOTO BBINOJTHEHHUS IPAKTHYECKUX PA0O0T pEKOMEHIyeTCs 3apaHee 03HAKOMHTBCS C LEJIBIO U COIEPKAaHUEM TIPAKTHIECKOH
paboTHI, TOBTOPUTH TEOPETHICCKUH MaTepHall, IMETh KOHCIEKT JICKITMOHHOTO 3aHATHS 110 COOTBETCTBYIOIIEH TeMe.

2.4 TloaroToBKa K 1a00paTOpHBIM paboTaM

CoBpeMEeHHBIH ypOBEHb IIOJI'OTOBKY CTYAEHTOB TpeOyeT pa3BUTHS HCCIIEA0BATENBECKUX HABBIKOB PaOOThI, YTO OCYIIECTBIISCTCS B
mporecce H3y4eHHUs IUCIUIUTNHEI METOIaMH JIAO0PaTOPHOTO IPaKTHKyMa.

Ha nabopaTopHBIX 3aHATHSAX OCYIIECTBIISAECTCS HHTETPALlUs TEOPETHIECKUX 3HAHUH U MPAKTHYECKUX YMEHHH CTYyACHTOB B YCIOBHIX
TOM MIJIM MHOH cTerneHu OIM30CTH K peanbHOM MpodecCHoHaNbHON AeaTenbHocTH. Ha m1abopaTOpHBIX 3aHIATUSAX CTYIEHTHI
NpHOOPETAIOT HABBIKH 3KCIEPUMEHTAILHON PaboThl, oOpaleHus ¢ IpuOopaMu U CpeICTBAMU H3MEPEHHUH, 00paboTKH
OKCTIEPUMEHTAIBHBIX JAHHBIX M IOJB30BAHMS CIIPABOYHOH JIUTEPATypOif, 4TO CIIOCOOCTBYET OoJiee TITyOOKOMY, TOTHOMY H
OCO3HAaHHOMY ITOHMMAHUIO TEOPETHUECKOT0 MaTepHana.

Kpome Toro, nabopaTtopHslii IpakTHKyM obecniednBaeT Hanbosee OJaronpyusATHBIC YCIOBHS JUIsl y4eOHO-HUCCIEA0BATENbCKOM
JIEITEIFHOCTH, Pa3BUTHS TBOPUYECKOTO IMOTEHIIMATIA 1 KOMMYHHKATHBHBIX CIOCOOHOCTEH CTYIEHTOB.

JlaGopaTopHOE 3aHATHE IOPAa3yMEBACT PEATH3ANNIO CIEIYIOMHNX ITATIOB!

- JOMYCK K IPOBEAECHUIO PabOTHI;

- BBITIOJIHEHHE J1a00paTOPHOI paOOThl HHIMBUIYaIbHO HJIM B MHUKPOTPYIIIAXx;

- o opmIteHHE JTaOOPATOPHOH pabOTHI;

- 3amuTa 1ab0paTOpHOIl PabOTHI.

Jomyck k abopaTopHoii paboTe ocymiecTBisieTcst B GopMe TecTa HiIM KpaTKOro co0eceioBaHus PEIo1aBaTels Co CTyACHTOM;
€CITH CTYJICHT ITOKA3bIBACT IUIOXHE PE3yIIBTATHI 110 ITOJrOTOBKE TEOPETHUECKOTO MaTepralia, OH He JIOITYCKAaeTCs K BBHITIOTHEHUIO
1abopaTopHOI paboTHI.

Pexomenayetcs A 5)KOHOMUHM BPEMEHH 3apaHee NPUTOTOBUTH OJIaHK J1abopaTopHOi paboThl ¢ HEOOXOJUMBIMH TabIHLIAMHU,
OITMCaHUEM YCTaHOBKH M/MII METOAMKH MCCIIEJOBaHNs, pacdeTHbIMU (opMmynamH, rpadukamu. JlaboparopHas pabora
BBITIOJTHSACTCS B COOTBETCTBUH C METOIMYCCKUMH YKA3aHUAMHE U TPEOOBAHMSAMH TEXHUKH 0€30IT1aCHOCTH.

Odopmnenne pabOTI TPOU3BOAUTCS KaXKIBIM CTYJCHTOM HHAUBHIYaIbHO; IPH STOM OCYIIECTBISIOTCS HEOOXOAUMBIE PACUETHI,
HOCTpOEHHE IpauKoB, OPMYINPOBAHNE BBIBOIOB.

3aKITFOYNTENFHBIM TAIIOM JTa00PaTOPHOTO 3aHATHS SABISACTCS 3alINATA JTa0OPATOPHOIT paOdoTHI. J{aHHEIH 3Talr MOKET MTPOBOANTHCS B
(hopMe MHANBUYAIBHOM Oecebl MeX Ty IpenoaaBaTeIeM U CTyASHTOM WIH HHOH (opme, npenycMoTpeHHOH DOHIOM OLEHOUHBIX
CpPEeACTB JaHHOM JUCIUILINHBL.

3 Meroauyeckue ykazaHus K OpraHU3aluy CaMOCTOSATEIbHOM paboThI

3.1 IIpueMsr pabOTHI C OCHOBHOH M AOTIOJTHUTEIBHOM JINTEPaTypOn

Ocoboe MecTo cpeay BUIOB CaMOCTOSATETbHON pabOThI 3aHUMAET paboTa ¢ IUTEPaTypoOi, IBISIONIAsICS OCHOBHBIM METOJOM
CaMOCTOSITENIBHOTO OBNAeHUs 3HAaHUAMHU. M3ydeHne TuTepaTypsl - IpOLECC CI0XKHBIN, TPEOYIOIUH BBIPAOOTKH OIPeENEeHHbBIX
HaBHIKOB. [103TOMY BaskHO HayduTCcs padotaTh ¢ KHUTOU. [IlepedeHp 1 00beM JTHTepaTyphl, HEOOXOMUMOM IS H3yIeHHS
JUCIUIUIMHBL, ONIpeersieTcs pabouel mporpaMMoi TUCIUIUINHEL U puBeeH B Y OMK/I.

Bcro nurepatypy MOXHO pa3feauTh Ha y4eOHUKHU U yueOHbIe T0coOus, OpUTHHANbHBIE HAYyYHbIE MOHOTpaQUUeCKHe UCTOUHUKH,
Hay4HbIEC ITyOJIMKAINY B IIEPHOINUECKON IeyaTH. 113 HuX MOXHO BBIICIHUTH JIUTEPATyPy OCHOBHYIO (PEKOMEHIYEMYIO),
JIOTIOTHUTENBHYIO U JINTEPATypy /IS YIIIyOIeHHOTO U3YUCHUS TUCIIUTIINHEL

W3ydeHne AUCUUILTHHEI ClIeAyeT HAYMHATD C yIeOHUKA, TOCKONbKY YUeOHHK — 3TO KHUTA, B KOTOPOH U3JI0KEHBI OCHOBBI HAYYHBIX
3HaHUH 110 OIPE/ICICHHOMY ITPEAMETY B COOTBETCTBUH C LEISIMH M 33/1a4aMi 00y4eHHsI, yCTAaHOBJICHHBIMH IIPOTPaMMOH 1
TpeOOBaHMAMH TUTAKTHKH.

IIpu pabote ¢ muTEpaTypOii ClIEeAyeT YyIUTHIBAT, YTO UMEIOTCS PA3IMYHbIE BHBI YTCHUS, H KQXK/BIH N3 HAX UCIOIb3yeTCs Ha
oIpejieIeHHBIX 3Tanax OCBOEHHS MaTepHaa.

ITpenBapuTenbHOE YTEHUE HAMIPABICHO HA BBISABICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U MOUCK UX 3HAYEHUS B CTIPABOYHOMN
JHUTEpaType.

CKBO3HOE YTEHHE NpEeIoaraeT IpoYTeHUE MaTeprala oT Hadaja A0 KoHna. CKBO3HOE YTE€HHE JIUTEPaTypsl U3 IPUBEICHHOTO
CIHCKA JaeT BO3MOXKHOCTb CTYJEHTY C(OPMHUPOBATH TE3aypyC OCHOBHBIX MOHATHI U3 U3y4aeMOH 001acTH U CBOOOJHO BIaJETh
HMH.

Bri6opodnoe— HA000pOT, IMEET IETBI0 TOMCK U 0TOOp MaTepuana. B pamMkax maHHOTO Kypca BEIOOpPOYHOE YTEHHE, KaK CII0c00
OCBOEHHSI COIEPKAaHUS Kypca, JOIKHO UCTIOIb30BaThCs MPU MOATOTOBKE K MPAKTUYECKUM 3aHITUSAM MO COOTBETCTBYIOIIUM TEMaM.




AHanuTHYeCcKOoe YTeHHE — 3TO KPUTUIECKUH Pa30bop TeKCTa C MOCIEAYIOIINM ero KOHCIeKTupoBaHueM. OCBOCHUE yKa3aHHBIX
HOHATHH Oyner HanOosee 3pPEKTHBHBIM B TOM ClIydae, €CIIM IIPH YTEHUH TEKCTOB CTYAEHT Oy/eT 3aJaBaTh K 3TUM TEKCTaM
BOIPOCHL. YacTh U3 3THUX BOIPOCOB CHOPMYIHPOBAHA B IPUBEACHHOM HIDKE CIIMCKE KOHTPOJIBHBIX BOIIPOCOB M 3aaHui. CIIMCOK
STHX BOIIPOCOB 10 HOHSITHBIM IIPUYMHAM OTPAHUYCH, TIO3TOMY BaXKHO HE TOJIBKO COJEPIKaHNUE BOIIPOCOB, HO CaM IIPHHIIHIT
OCBOEHHSI IUTEPATYPBI C MOMOIIIBIO BOIPOCOB K TEKCTaM.

Llenbio M3ydaroIero YTeHus sBIsIETCs IIyOOKOE M BCECTOPOHHEE ITOHUMaHue yueOHoH nHdopManu.

B permennn Bcex y4eOHBIX 331a4 HEMAJIOBAXKHYIO POJIb UTPAIOT 3aIIMCH, C/ICJIAaHHBIE B IIpoIiecce YTeHUS KHUTH. OHH SBIISIOTCS
CEepPBE3HBIM TOCIIOPHEM B MOJATOTOBKE K 3K3aMEHaM, T.K. O3BOJISIOT BKIIOYATh MIYOUHHYIO MaMTh H BOCIPOU3BOIUTE
cojiep’KaHue paHee NPOYUTAHHON KHUTH. MOXKHO BBIIEIUTH TPU OCHOBHBIX CIIOCO0A 3aMUCH:

a) 3aIMCh HHTEPECHBIX, BYKHBIX JJIS 3aIIOMIHAHMS FIIH MIOCIIETYIOIIETO UCTIOIh30BaHMS ITOJIOKEHIH 1 (haKTOB,;

6) mocnenoBaTeNbHAs 3aMICh MBICIIEH aBTOPA, [0 pa3zienaM, IilaBaM, naparpadam KHUTH. Takas 3amuck TpeOyeT TBOPUECKOH
nepepabOTKHU MIPOUUTAHHOTO, YTO CHOCOOCTBYET IPOYHOMY YCBOSHHIO COAEPHKAHUS KHUTH;

B) KpaTKOE M3JI0)KCHUE IIPOYUTAHHOTO: COJICp)KaHUE CTPAHUI] YKJIAJ[BIBACTCS B HECKOJIBKO (ppas, CoAEpikaHHeE IIIaB - B HECKOIBKO
CTPAHUII CBS3HOTO TEKCTa. DTOT BUJ 3aIUCH poIIie, Ormke K TePBOUCTOYHHKY, HO IIPH 3TOM TBOPUYECKAS MBICTb YATATEIS
MacCUBHEE, a T0ITOMY YCBOCHHUE MaTepuana cnadee

3.2 BeInoiHeHHEe KOHTPOJIbHOM paboThI

KonTpomnsHas paboTa Mo TUCIUIUIHHE BKIIOYACT TEOPETUIECKYIO JaCTh, IIPEIIONIAraloNlyi0 PACCMOTPEHHIE OJJHOTO MITH
HECKOJIBKIX BOIIPOCOB, MIIM TEOPETHIECKYIO M IIPAKTHIECKYIO YaCTh, IIPEIIOJIATAIONIYI0 PEIIEHIE PACUCTHRIX 3a1a4. Bonpocs! u
33729y KOHTPOJIBHOI pabOThl CKOMIIOHOBAHBI TAKUM 00pPa3oM, YTOOBI OXBAaTUTh BCE M3ydaeMble B Kypce pa3fielbl U TEMBI.
Hamcanue KOHTpOIBHOM paboThI MPEATIONAaracT XOpoIlne 3HaH!Us y4eOHOTO MaTepHalla, U3y4eHHe OTACIbHBIX T1aB KHUT,
MEPHOANIECKHX ITyOIHKAIH 1 HOPMaTHBHO-TIPABOBBIX aKTOB, METOANK PAacUeTOB, IMEIOIINX MPSIMOE OTHOIICHHE K TeMe pabOTHI.
[Ipouecc MOATOTOBKY U HAMHCAHUS KOHTPOIBHON pabOTHI BKIIFOYAET CIIEAYIOIINE OCHOBHBIE CTAIHN.

Br16op BapuaHTa

BapnaHT cOOTBETCTBYET HOPSIKOBOMY HOMEPY CTYIEHTA B CIIHCKE I'PYIIITEI, €CIIH HHOE HE OTOBOPEHO MpenoaaBaTeseM Kypca.
KomrmrekTs! 3a1annii KOHTPOIBHOM paboTh pa3MenieHsl B OYMKJI.

Pa6ota no n3y4eHuro matepuana

W3ydenue nmurepaTypbl O BOIIPOCaM TEOPETHYECKOH 4aCTH KOHTPOJILHOH pabOThI 1a€T BO3MOXKHOCTb COCTaBUTh
OPHEHTHPOBOYHEIH Iu1aH. KoHedHo, B poriecce paboTH 1aH OymeT KOHKPETH3UPOBATHCSA M YTOUHSATHCS, HO ITOCTE TOTO0, KaK
U3y4eHbI COOpaHHbIE MaTepPHAIbl IO BOIPOCY U Y CTYJCHTA CIOKHIIOCH YeTKOE TPeCTaBIeHNe, Kak U 0 4éM nucath. Kaxprii
BOIPOC PEKOMEHIYETCSl TBOPUECKHU I1epepadoTaTh B CXEMBI, TaOJIUIIBI U T.II. M IIPEACTABUTH HE OOJice YeM Ha IBYX CTPAHHIIAX.
Peanmsary npakTH9ecKoi 9acTH KOHTPOJIBHOHM pabOThI MPEAIIeCTBYeT MOAOOp MeToIiMYecKuX MaTtepraioB u padora ¢ [OCT,
CHMUII, CaunlluH u np. HopMaTUBHON AOKyMEHTAUU. 3aTEM CIEAYeT U3yYUTh IPUMEPBI PEIICHHUS aHAJIOTUYHBIX PACUETHBIX
3aJaHUMH, 1T0CJIE Yero MPUCTYIHUTh K BBIMTOTHEHUIO MPAKTUYECKON YaCTH COTTIACHO BapHAHTY.

3.3 CaMOKOHTpPOIIb

CaMOKOHTPOJIb 3HAHMH, NOTYyIEHHBIX YJaUMHUCS TIPH N3y9eHUN pa3/iesioB (OCBOCHNE TEOPETHIECKOTO MaTepHaa, BEITOTHEHNE
MpaKTUYIECKUX 3a1aHNI) PEKOMEHYeTCs OCYIIECTBIATh C HOMOIIBIO OIIEHOYHBIX cpeAcTB «KoHTponsHBIe Bopock» U «TecToBbIe
BOIIPOCHI», MpeACTaBIeHHbIX B DoHIe o1leHOUHBIX cpeAcTB u B YOMK/I. JlanHbIe pecypchl O3BOMISIOT 00yJaromeMycs
CaMOCTOSITETIFHO OLICHHUTH CTEIICHb YCBOCHHUS MaTepHalla U IIPHHATH MEPHI IT0 KOPPEKTHPOBKE KIIPOOEIIOBY.

3.4 IlpomexxyTouHas aTTecTalus

[ToaroroBka K MPOMEXKYTOUHOM aTTecTaluy (3K3aMeHy MU 3a4€TY) OCYILECTBIISETCA B CIEAYIOIIEM MOPsIIKEe: 03HAKOMIIEHUE C
HEepeYHeEM BOIPOCOB K 2K3aMEHY (3a4€Ty); IOBTOPEHUE JIEKIIMOHHOTO MaTepuala U KOHCIIEKTOB, CO3JJAHHBIX CTYAEHTaMH B X0O/I€
MOATOTOBKH K ITPAKTHYECKAM 3aHATHAM U CaMOCTOSTEIFHOTO N3yIEHHS ANCIUIUTIMHEL, KOHCYIBTAIHA C IIPEIO0AaBaTeNIeM 10
BOIIPOCAM, B KOTOPBIX CTYICHT HE CMOT Pa300paThCs CaMOCTOSTEIBHO.

Meroauyeckue peKoMeHAalMu 110 00YUEHHUIO JIUIL C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbSl 1 HHBANIUI0B

CTyZeHTHI ¢ OTpaHHYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI HIMEIOT CBOM CIEIU(PHISCKHE 0COOCHHOCTH BOCTIPHATHSL, IIEPEepadOTKH
Mmarepuana. IToxbop 1 pa3paboTka ydeOHBIX MaTEepUaIOB IS TAKUX CTYCHTOB IIPOU3BOJUTCS C YIETOM TOTO, YTOOBI
HPe0CTaBIATh 3TOT MaTepHal B Pa3IMUHbIX (OPMax TaKk YTOOBI MHBATHUIBI C HAPYHICHHSAMH CIIyXa MOJTydanu HHGOPMAIHIO
BU3YaJIbHO, C HAPYIICHUSIMH 3pEHHUs - ayanainbHo. [IpeycMoTpeHo B citydae HE0OXOIMMOCTH CO3JJaHHEe TEKCTOBOI BEPCHH JII000T0
HE-TEeKCTOBOT'O KOHTEHTA JUISI €r0 BO3MOKHOTO ITPeoOpa30BaHMs B aNbTepHATHBHEIE (POPMBI, yIOOHBIE IS pa3INIHBIX
MOJIb30BaTelNeH, aTbTePHATUBHYIO BEPCHIO MEJHAKOHTCHTOB, BO3MOXKHOCTh MacIITaOMpOBaHHA TeKCTa U U300pakeHui Oe3 morepu
Ka4ecTBa, JOCTYITHOCTb YIIPAaBIE€HHs KOHTEHTOM C KJIaBHATYPBI.

Oco0eHHOCTH POBEICHUS TEKYIIeH W IPOMEKYTOUHOM aTTECTAIMHU JUTS JIUI C OTPaHMYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBS
WHBAIHIOB

Jlnist ocylecTBICHUS MPOLEAYp TEKYIIET0 KOHTPOIIS YCIIeBaeMOCTH U MPOMEXKYTOUHON aTTECTAUH YKa3aHHBIX 00yJaroUuXcs
co3atoTcst (POH/IBI OLIEHOYHBIX CPECTB, aJallTHPOBAHHBIC IJIsl MHBAIHM-/I0B | JIUL C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBBSI 1
TIO3BOJISIONIIE OICHNUTH JOCTIDKCHAE NMH 3aIUITaHHPOBAHHBIX B OCHOBHOH 00pa30BaTeNIbHOM IporpaMMe pe3ylIbTaToOB 00yIeHNs U
YpOBEHb c(hOPMHUPOBAHHOCTH BCEX KOMIICTEHIINH, 3asBICHHBIX B 00pa30BaTeNbHOM porpamme. Takue OleHOYHbIE CPEICTBA
CO3Jal0TCsl O Mepe HEOOXOIUMOCTH € YUETOM Pa3INYHBIX HO30J0THi. DopMa MpoBeAeHHs TEKyIIel aTTecTaluy AJs UL C
OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3710POBbS M HHBAINIOB YCTAHABIMBACTCS C YIETOM WHIUBHIYAIBHBIX ICHXO(PH3MIECKIX
ocoOeHHOCTeH (YCTHO, MMCBMEHHO Ha OyMare, MICEMEHHO Ha KOMIIBIOTEpe, B (popMe TecTHpoBaHus H T.11.). [Ipn HeoOxoqumocTH
TaKUM CTyIEHTaM 00eCIeunBaOTCs COOTBETCTBYIOIIUE YCIOBUS IIPOBECHUS 3aHATUI U aTTECTAllUH, B TOM YHCIE
HPE0CTABISETCS JOIONHUTENBHOE BpEMs [T IIOATOTOBKU OTBETA HA 3a4€Te MIIH HK3aMEHE.




