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PABOYAS IIPOI'PAMMA
I'lo nucuunnnie bl.b.14 «KosnsonaHas Xumusi»
Hanpasnenue noaroroBku 18.03.01 «XumHuueckast TEXHOJIOCHD)
ITpodunu noaroroBku «TexHOJOrHsI HEOPraHHYECKHX BelecTB», «Texnoaorus
TYrOmJIaBKHX HeMeTaJJHYeCKHX M CHJHKATHBIX MaTepHaJoB», «TexHojorus
JEKTPOXHMHYECKHX NPOH3BOACTB», «TeXHOJOrusi 3alMThi 0T _KOPPO3UMNY,
«TexHoJ10rus1 ¥ nepepadoTka NoJHMEpPOB»
KBanudukanus BelllycKHUKa ~ DakaJjaBp
®opma 00yueHus oY HAas
HMuctutyt, bakynerer Muerntyr HedTH, Xxumuu u HadorexHosoruii (MHXH),
dakyabrer  xumuuyeckoin  rTexHojoruu  (DXT), kadeapa TexHoJsioruu
Heopranuyeckux Bemects u  martepuasos (THBM), kadeapa TexHoJiorum
yiekTpoxumMuueckux npoussoacTs (TIII), DakyjbTeT HAHOMATEDHAJOB H
HAHOTEXHOJOIrHH, Kadeapa XHMHYECKOH TEXHOJIOTHH JIAKOB, KDACOK H
JakokpacouHblX nokpbiTuii (TJIK)
Kadenpa-pazpaborunk padoueit nporpammel Kadeapa dusndeckoi v KOJLIOHAHOMH
XHMHH
Kypc, cemectp 2 kype, 4 cemecTp

Yacel 3aueTHEIe
€UHHULIBI

Jlexuuu 18 0,5
IlpakTrueckue 3aHsITUS - -
CemuHapCcKHe 3aHSATUS - -
JlabopaTopHBble 3aHSATHS 36 1
CamocTosiTenbHas pabora 63 1,75
dopma aTTecTallMi: dK3aMeH 27 0,75
Bcero 144 4

Kazansb, 2017 r.



PabGouass mporpamma cocTaBieHa C  yuyeroM TpeboBaHuid  DenepanbHOro
rocyJIapCTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa BBICLLIEr0 00Opa3oBaHuUs

(Ne1005 ot 11 aBrycta_2016 roga) mno nampasnenuro 18.03.01 «XumH4yeckasn
TexHoJaorusa» 1 npoduisi___«TexHoorus HEOPraHHYECKHX BELLEeCTBY,
«TexHoJ0orusi_TYronJiaBKHX HeMeTAJIHYECKHX H CHJIHKATHBX MaTEPHAJIOBY,
«TexHoJ0rusi 3JeKTPOXUMHUYECKHX NMPOU3BOACTB», «TeXHOJOrug 3aluTbl 0T
Koppo3unun», «TexHoJ0rus U nepepadoTka MoJaMMepoB»

Ha OCHOBAHMHU y4yeOHoro mjiaHa Habopa oOyudaromuxcs 2017r.

HpI/IMepHaH [porpamMma no JuCOUIlIMHE OTCYTCTBYCT.

Pa3zpaboTunk mporpaMmel:
[Tpodeccop A . TperbsikoBa _

PabGouast mporpamma paccMoTpeHa | 000peHa Ha 3aceJlaHuK Kapeapsl
npoToxos oT 19.10. 2017 r. Ne 2
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[Tporokon 3acenanust Metoauueckoit komuceun ®HH ot .6 ¢ 2017 .

No

[Ipencenarens KOMUCCHH, JOLEHT C.C. BuHorpazosa

[Tporoxon 3acenanus Mmertoguyeckoit komuccun GHH o L 2017 r.

Ne -/

[Ipencenarens KOMUCCHH, Tpodeccop B.A. CeicoeB
YTBEPXIAEHO

[IpoTrokon 3aceaHuss METOJUYECKOH KOMUCCUHU dbakynprera XTIIMK
or /% /7. 2017r.Ne ¥

[Ipencenatens xoMmuccuu, npodeccop ly T J.IUI. CynranoBa
Havansuuk YMIL] JILA. Kuraena




1. Heitu oceoenun oucyun.iunnl

Llensimu ocBoeHua aucuunaunbl «KonnonaHas XUMUs» SBAAIOTCA

a) hopuuposaie suaniit 0 OUCHEPCHBIX CUCHICMAX i HOBCPXHOCIINBIX SGACHIMSIX,

0) odyuenie mexnHoao2uy ROAYHentist OUCHEPCHBIX CUCIMEM MeMOOaMU OUCHEP2UPOCAITs

1t KONOCHCAUII it OYCHKN X OCHOGHBIX XAPAKMEPUCHNIK,

8) 0O0yueHue CROCOBAM  HPUMENeNHS. OCHOGHBIX 3AKONOE  KOAIOUONHOH  Xumul 6

HpOGhecCHonaIbIOl deAMEIbHOCHIN;

) PACKPBININE CYUHOCH HPOYCCCO6, NPOMERQIOUHX 6 OUCHEPCHBIX CUCHIeMAX U 1A

CPARUYAX pazOena (as.

2. Mecmo oucuyunaunst (MoOOY:As) 6 cMPyKmype 00pazoeameabioi npoapammsl
Hucuunnuna «Konnouanas Xumus» OTHOCHTCS K Oasocoir kwactu OIL u dopmupyer y
OakanaBpoB no HarpasieHHo noarotoBku 18.03.01 «XumMuueckas TexHosnorus» Habop 3HaHHUIA,
YMEHHI, HaBbIKOB U KOMIMETEHLHH.

Jna  ycnemHoro ocBoeHus AucuunauHbl  «KonnouaHas XuUMHS»  dakaiasp  1no
HarnpasaeHnuto noarotobku 18.03.01 «Xumuuyeckas TEXHOIOTHSA»  AOJKEH OCBOHTb MaTepHal
NPEALIECTBYKOLHX AUCLIMILTHH:

e o0was U HeopraHu4eckas XUMus,
OpPraHHYeCKas XUMHS,
pu3nueckas XUMHS,
aHanuTHYecKkas XUMUs U PU3UKO-XMMHYECKHE METOMbI aHalH3a
¢usuxa,
maTemarHka,
e uHpopmaruxka.
Jucuunnuda «KonnounHas XUMUs» siBAseTcs NpeninecTsyoled U Heobxoanma as
YCNEIIHOrO YCBOCHUA MOCACAYIOIMX AUCLMIIHH!
e o0was xuMHIECKas TEXHONOTHS,
MOAeNUpOBaHHE XHMHKO-TEX HONOTHYECKHX MTPOLIECCOB,
TEOPETHYECKHE OCHOBBI TEXHOJIOMMH HEOPraHUYECKUX BELIECTB
o01mas TeXHONOTHS TYTONJaBKHX HEMETANTHYECKHX U CHIIMKATHBIX MaTepHaios
MaTepHasoBeeHHe U 3aLuTa OT KOPPO3HH
®  XHUMHYECKHE METOIbI POPMUDPOBAHUSA HAHOCTPYKTYP

3HaHuA, nonyyueHHbIe NMPH U3yueHuH aucuuniandbl «KonnouwaHnas xumusa» MoryT ObITh
UCIOB30BaHbl MPH MPOXOKACHHH Y4eOHOH W MPOM3BOACTBEHHOW NPAKTHK U BbIMOJHEHWH
BBIRYCKIUBIX K Hghukaeitonnbix padom no HanpasiaeHuo noarotoskd 18.03 01 «XumMudeckas
TEXHOIOTHS».

3. Kownemenuuu obyuaomezocs, Qopstupyestvie ¢ pespibmame 0CeoeHun
OUCHURAUND

I. OIIK-1 - cnoco0HOCTE U TOTOBHOCTH HCHOJIB30BATH OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX AUCLIMIIHH B NTPOECCHOHANBHON AEATENbHOCTH,

2. OIlK-3 - roToBHOCTL MCMONL30BaTb 3HaHMA O CTPOEHWW BELIECTBA, MpHpOXAE
XMMHYECKOH CBA3M B Pa3fiMUHbIX KfaccaX XMMHUYECKUX COeNUHEHWI 11 MOHMMaHHUs CBOWCTB
mMaTepHanoB H MeXaHH3Ma XHMHYECKHUX MPOLIECCOB, NMPOTEKAOLHX B OKPY KatolleM MHpe

B peayavmame oceoenun oucyuniunvt 06ysaionmuiica 0oaicen:

1) 3narb:

-OCHOBHbI€ MOHATHA U COOTHOLUEHHS TEPMOAHHAMHMKH MOBEPXHOCTHBIX SBJIEHUH: aacopOLmH,
anresvu, CMauMBaHUs, KaruUIAPHBIX SIBACHUI,

-MeTOAbl MOJYYeHUs U OCHOBHblE CBOICTBA BBICOKOAHMCMEPCHBIX M MHKPOreTEPOreHHbIX
cHCTeM;

-ONTHYECKHUE SIBACHHS B JUCIIEPCHBIX CUCTEMAX,

-3JICKTPOKUHETUYECKUE SABICHUS,

-OCHOBbI TEOPHH YCTOWUMBOCTH AUCTIEPCHBIX CUCTEM, X pa3pyLueHus U crabuaus3aummu,




-KOJUTOWAHO-X MMHUYECKHE CBOHCTBA MOBEPXHOCTHO-AKTHBHBIX BELUIECTB,

- OCHOBbI CTPYKTYp0oOOpa3oBaHHs U CBOHCTBA CTPYKTYPHPOBAHHbBIX CHCTEM;
2) YMeTh:

-POBOAMTE  pacyeTbl C
MOBEPXHOCTHBIX BJICHHIA,
-NpOBOAWTE pacueTa OCHOBHbIX XapaKTEPUCTHK [OMUCMEPCHbIX CHCTEM MO JaHHbIM
ONTHYECKHX, MONEKYIAPHO-KHUHETHUECKHX W DJIEKTPOKHHETHUECKHX METOAOB aHAJIM3a,
-NMPOBOIUTH PacueT pa3MepoB YaCTHL AUCTEPCHOH (pa3bl U MOAHAMCMEPCHOCTH MO pasMepamM
yacTHL AMcNepcHOi (pasbl MO NaHHBIM OObIUHONM M CKOPOCTHOH (B yJbTpaueHTpHUyre)
CCAUMEHTALMH,

- IPUMEHATD MOJIYUCHHbIC 3HAHUA NPH OCBOCHHU H Pa3padOTKe TEXHOJOTHYECKHUX MPOLECCOB
MPOU3BOACTBA BELUIECTB M KOMIMO3HMLUOHHBIX MATEPUANIOB, PELIEHUM 3KOJOrMYEeCKHX 3azau,
IJ151 aHANM3a ChIPbsi H NOTOBOH MPOOYKUHH.

3) Baagetn:

-MeTOAAMH HM3MEPEHHsT MOBEPXHOCTHOrO HATAKEHMS,
ancopOLMH U yASNbHOH MOBEPXHOCTH aAcopOeHTa;
-METOAAMH H3MEPEHHUS IEKTPOKHHETHUECKOrO MOTEHLHANA,
-HaBbIKAMW TPOBENEHHS JMCMNEPCUOHHOIO aHaidu3a MEeTOAAMH
CBETOPACCESTHHSA,

-MeT0AaM OLIEHH YCTOHYHBOCTH AUCMEPCHbIX CUCTEM, BKJIIOYAs CEAHMEHTALIUKO M MpoLecc
NEKTPOIUTHOM KOary IsLuH,

-METONAMH CEIUMEHTALHH, CBETOPACCESHUA, TYpOUAHMETPHH, HEPETOMETPHH C LEIbIO
OTNPEACTICHHA Pa3MEPOB YaCTHL AUCTIEPCHOH (Pa3bl.

HCIOJb30BAHHE OCHOBHbLIX  COOTHOIICHHH TCPMOIHHAMHKH

HaBblkaMHW pacyeTa BeJIH'HHbI

ceaMMEHTaUHuH H

4. Cmpykmypa u codepricanue oucyuniuins «Koriouonas xumun»

OObwas TpyA0eMKOCTb AHCHHINNHBI COCTABIAET 4 3aueTHbIX enHHHUL, 144 vaca.

Ne Paznen Buab! yuebHoii OueHouHbIe
N | AHCUHNJIHHBI padoThbl cpeacTsa AJas
/n (B wacax) NPOBeJeHHA
LE,- Jekuuu Cemunap Jlaboparop | CPC | MPOMENKYTOUHOH
= (TIpakTHueckH | Hble paboThl ATTCCTANME THo
S € 3aHATHS, pazieiam
71abopaTopHbIe
MPaKTHKYMbl)
1 Beenenue B 4 2 - 4 6 Yemnoiu onpoc na
KOJUTOMIHYIO QSN
XUMHIO
2 | IToeepxHOCHbIE | 4 4 - 8 14 Yemnoiu onpoc na
ABIEHUA 3ansimu,
aaoopamoprias
padoma.
5 | Obpasosanne u | 4 9 - 16 28 Yemnoni onpoc na
CBOICTBa 3ansimui,
AUCMEPCHBIX aadopamopnast
cUcTeM pavoma.
4 | Mukporerepo- | 4 1 - 4 8 Yemnoiu onpoc na
reHHble 3ansimu,
CHCTEMbI aabopamopniast




padoma.

Jlnodunbhbie

AUCNIEPCHbIC
CHCTEMbI

Yemnb ORPpOC 1A
3QHsUMUL,
Aavopamopnas
paboma.

®dopma aTrecTaluu

DK3AMEN

5. Codepircanue 1eKUUOHHBIX 3AHAMULT O MEeMaM

Pazaen
AHCUHILTHH
bl

Yac

bl

Tema
JeKUHOHHOT
0 3aHATHA

KpaTtkoe coaepxkanue

®opmu
pyembl
e
KoMIie
TeHUHH

Beenenue B
KOJIOU -
1\
XUMHIO.

Tlpeamer u
coaepkaHue
KOJUTOMAHOM

XHMHH.

KonnougHas XuMHs — Hayka O AMCIEPCHBIX
CHMCTEMAX M  TNOBEPXHOCTHBIX  ABJIEHMSAX.
YHUBEPCANBHOCTb KOJIOMAHOTO COCTOAHHA
BellecTsa. JlucnepcHele cucTeMsel. [Ipu3Haku
aucnepcHelx  cucteM.  Konu4ecTBeHHBIC
XapaKkTePUCTHKHU JUCTIEPCHOCTH.
Knaccudukaums OuMCNepCHBIX CHCTEM [0
pasmMepaM  yacTMl  AaucnepcHoi  ¢asbl,
arperaTHOMY COCTOSIHMIO AMCNEpCHOi da3sbl U
JMCNEePCHOHHOM cpeabl, Xapakrepy
B3aMMOICHCTBUA YacTHL OUCNEPCHOH (hassl
Mekay coOol U ¢ AUCTEPCHOHHOH Cpeiok.
Pone u 3sagaun kOAMOMAHOH XHUMHMH B
XUMHYECKOH  TEXHOJNOrMH M PELIeHUH
3KOJOrHYECKUX MPodaem.

OTIK-1,
OT1K-3

TloBepx-
HOCTHBIE
ABNEHHS

OcHoBbI
TEPMOAMHAM
HKH
MOBEPXHOCTH
BIX ABJICHHI.

[MoeepxHocTe  pasmena  dasz.  Tlpupona
NOBEPXHOCTHOI sHepruu. TloBepxHOCTHOE U
MmexdasHoe HaTsXeHHe. BnusHue
TeMrnepaTypbl W NpHpoAbl rpaHuualux ¢as
Ha BCJIHYUHY MNOBCPXHOCTHOTO HATAKCHHA.
[MpaBuno AnTtoHOBa. Anresus. Pabdora
aare3ud M koresuu. CmauuBanue. Kpaeoii
yron. YpaBHeHue FOwra. TepmopuHa-
MHMYECKHE YCNOBHA CMaudMBaHUA W pacTe-
kaHus. YpasHenuwe [lronmpe - IOnra.
HsbupatensHoe cMaunBanue Dnotauus.
Bnusaue  KpMBU3HBI  MOBEPXHOCTH  HA
BHYTpPEHHee JaBJIEHHE. KanunnspHoe
JaBJIEHHE. YpaBHeHue Jlannaca.
KanunnapHoe MOAHATHE KHUJKOCTH.
YpasHeHue XKropeHa. 3aBUCMMOCTD J1aBJCHHS
HACBILICHHOTO Napa M PacTBOPUMOCTH
BCLUECTB OT KPUBH3HBI MOBEPXHOCTH pasiena
das3. 3akon Tomcona (KenbBuHa).

OTIK-1,
OT1K-3

Apncopbuus
HA TPaHMULE

Ancopbuusa. onpeneneHve W KOJMYECTBEH-
HBIC XaPAKTEPUCTHKH. Teopus

OTIK-1,
OIlK-3




<OKUIKOCTb-
ras» H
TBEPAbIX
aacopbeHTax

MOHOMOJEKYIApHOI aacopOuHu. Y paBHEHMe
M30TEPMbl MOHOMOJICKYJIAPHOI  agcopOLnH
Jlenrmriopa. YpaBHeHue Ppelinanuxa.
[Monumonekynsapnas agcopOuusi. YpaBHeHHe
u3orepMbl aacopbunn B3T. AacopOunoHHble
MEeTO.bI onpeneyieHus yAENbHON
MOBEPXHOCTH aacopOeHTa. Aacopbums Ha
IPaHULE  <CKHAKOCTH—Ta3y. YpaBHeHHE
ancopouuu I'nb6ca. [ToBepxHOCTHO-
AKTHBHBIE M  TMOBEPXHOCTHO-WHAKTHBHbIE
BellecTBa.  [IOBEPXHOCTHas  aKTHBHOCTb
H3orepMa  NOBEPXHOCTHOTO  HATSXKEHUSA.
YpaBHeHHe HIIKOBCKOTO. Ilpasuno
Mrokno-Tpaybe. CtpoeHue aacOpOLHOHHBIX
cnoes [TAB Ocobennoctu azcopOumu Ha
rpaHULE «KUIOKOCTb - TBEpPHOE TENOY.
Agacopbuus MOJEKY L. Ipasuno
BbIpPABHMBaHWA moNsipHOCTel  PebuHpepa.
Opuenrtauus monexkyn [TAB Ha moBepxHOCTH
anCOPOCHTOB pa3NH4HOI NPUPOIbI.
'napodunuzauns 4] ruapododuzanms
TBEPIbIX NOBEPXHOCTEH. Bnusnue
ancopOUMOHHbIX cnoes [TAB Ha cMadMBaHue.
Ancopbuus wuoHoB. [lpaBuno @asHca -
[Taneta. JlmorponHsie psasl. MoHOOOMEHHAs
ancopbuusi. MoHuTtel. PaBHOBECHE HOHHOTO
oOMeHa. YpaBHeHue Hukonbckoro.
IpyuMeHeHHe HOHHOrO OOMeHa.

ObpasoBa-
HHUE U
CBOIiCTBa
JUCTMEPCHBI
X CHCTEM.

ObpasoeaHu
c
AHCTIEPCHBIX
CHCTEM.

CymHOCTh  METOAOB  IOMCOCPrHPOBAHHSA,
cnocoobl NPaKTHYECKON peanu3aLuH.
AncopOLMOHHOE  TMOHMKEHHE  MPOYHOCTH
TBepabix Ten (3ddext Pebunnepa). Baunsuue
NOBEPXHOCTHO-aKTHBHbBIX BELLECTB Ha
MHTEHCHBHOCTb  MPOLECCOB  AHUCHEPTHPO-
BAHHA. Konnencaunonssie METOIbI
NONy4eHHA KOJIIOMAHBIX CHCTEM.
duznueckniik. M XUMHYECKMH  cnocoObl
koHaeHcauun. KuHeTudeckue 3axoHoMmep-
HOCTH pOCTa KOJNJIOMAHBIX arperatoB MpH
XUMHYeCKoi  KkoHaeHcauuu. [lenTuzaums.
dakTOpHI, CNOCOOCTBYIOLIUE
HHTCHCH(PMKALMA TmpouUecca MEemTH3ALHM.
Camonpoun3BosibHOE AHCTIEPTHPOBAHHE
VcnoBuss  caMONMpPOW3BONBHOTO — OUCTIEPTH-
pOBaHHs TpHHUMIHaNbHbIE OTJIHYHA
AUOPUANBHBIX CHUCTEM OT NTHODOOHBIX.

OIlK-1,
OIIK-3

MonexynsipH
0_
KHHETHYECKH
CH

BpoyHOBCKOE ABMXXEHHE M €r0 MOJIEKYJISPHO
- KUHETHUECKas! npuposa. Ocmoc.
Ocmoruueckoe  nasnenne.  OcobeHHOCTH
ocMoca B AMCHEPCHBIX cucTeMax. JAuddysns.

OIIK-1,
OIIK-3




OTITUYECKHE
CBOMHCTBA
AWCMEPCHBIX
CHCTEM.

Ces3b ko3 puuHenTa nuddysun ¢ pasmepom
YaCTHLI YpasHeHue DiHLTeHA —
CMmonyxoBckoro. CenvmMeHTauMs.
CenumeHTaunoHHo-1HudpPy3MOHHOE
paBHOBecue.  ['MMCOMeTpUYECKHH  3aKOH
Jlannaca, ero BeIpaxkeHHe AJIi AHCTIEPCHBIX
CUCTEM. OcHoBBI CEIMMEHTALIHOHHOMO
aHaTu3a JHCTICPCHBIX CHCTCM.

OnTHyeckne CBOWCTBA AMCMEPCHBIX CHCTEM.
Paccesnune ceera. Dddext  Tunpans.
VYpaeHeHne Panes M ero  aHaius.
[TornoweHnue ceera. YpasHeHue Jlambepra —
byrepa — bepa. MytHocTh. OnTHueckHe
METOABI KMCC/ENOBAHUS AUCTIEPCHBIX CHCTEM:
yJIBTPAMHKPOCKOTINS, Hedenomerpus,
TypOUAMMETPHS, SNEKTPOHHAA MHKPOCKOTHA.

DNEKTPOKH-
HETHYCCKHE
SABJICHHA.

OnekTpodopes, 3JEKTPOOCMOC, MOTCHLMAN
TEUEHMUH, MOTEHLHAN CeNMMEHTAaLHH.
MexaHusm  oOpa3oBaHHA M CTPOEHHE
ABoiiHOro 3nexTpuyeckoro cnos. OCHOBHbIE
nonoxeHuss Teopuu [enbmronbua, [yn -
Usnmena. CymaocTe Teopuu  LlTepna.
AncopOuvonHblii u IHQQPY3UMOHHBIH  CNOM
DNEeKTPOKMHETUUYECKUIT (O3€eTa-) MOTEeHUHan.
Crpoenne wmuuennel JHOPOOHBIX 30M€H..
BiusHHEe  3NEeKTPONMTOB  Ha  CTPOEHUE
ABOWHOrO 3JEKTPHUECKOro oSl U BEeJMUHHY
a3eTa- TOTeHUHWana. SfeieHue nepesapsaku
KOJUIOUIHBIX 4YacTUL. MeToael OnpeneneHus
a3era- noreHuunana. YpasHeHue I'enbMronsbla
- CmonyxoBckoro. [IpumeneHue
ANEKTPOKHMHETHUECKHX SIBJIEHUH.

OIK-1,
OIlK-3

Ycroitun-
BOCTb
JUCMEepPCHBIX
CHUCTEM.

[NoHsiTs arperaTMBHOH M KHHETHYECKOI
YCTOWYMBOCTH, NapaMeTpbl OUEHKU. Tepmo-
AVMHAMUYeCcKHe W KHHeTHdeckne  axTopsl
arperaTUBHOH YCTOHYHBOCTH. TepMoaHHa-
MUYECKAs HEYCTOMYHBOCTb  JIHO-POOHBIX
aucnepcHbix  cucteM. Koarynsumst - kak
pe3yneTaT NOTEPU arperaTUBHOH YCTOHYM-
BoctH. [lpuunHel koarynsuuu. KuHernka
KOAryJLHH  JHCTEPCHBIX  CHUCTEM MO
CmonyxosckoMy. beicTpas M MemsneHHas
koarynauusa. Koarynsuus snexktponutami.
Heiitpann3aunoHHas W KOHUEHTPaUUOHHAS
koarynsauus [lopor koarynsumuu. [IpaBuno
Wyneue — [apan. OcHOBBI (hH3HUECKOH
Teopuu JJIDO.

OllK-1,
OIlK-3

CrpyxTypo-
obpazoBaHue
B

Obpa3oBaHHe CTPYKTYp B HOHCTIEPCHBIX
CHUCTEMaAX. l'lpnpona CHUJ1 CUCIICHUA MEXOY
yacTuUUaMH. KO&FyHﬂL[MOHHbIe H




AUCTIEPCHBIX
CHCTCMAX.

KOHJ€HCALlUOHHO-KpHCTaTH3aLMOHHbIe
CTPYKTYpbl: yChnoBus odOpaszoBanus [enm.
[TpouHocTe QUCNEPCHBIX CTPYKTYP.
Tuxcorponud, ee poib B NPHUPOAHBIX MU
TEXHOJIOTHYECKHX MPOLIeCCaXx.

Muxpore-
TEPOreH-
HbIE
CHCTEMBI.

CycneH3uny,
IMYJILCHM,
NeHbl,
a3po30.1H.

Cycnensuu:  knaccudukaums,  cnocodbl
MONYYEHHUs!,  YCTOMUWUBOCTb.  IMYJIbCHM.
[Ipsmbie m obpaTHble smMynbeuu. [lonyyeHue
u cradbunusaums smynpcuid. ObpaleHue da3
3MyNBCHH. [Tpumepsl MCTIONb30BAHMS
smynecuil. IleHsl, daxkTopbl cTabunusagun.
OCHOBHbIE  XapaKTEPHCTHKH TBEPABIX H
Auakux neH Cnocobbl paspyleHus NeH.
[lpumepbl ucnonp3oBaHUA MEH. AJPO30JH.
[MonyueHue, MOJEKYNAPHO — KUHETHUECKHe
W 3JeKTpUYECKHe CBOICTBA  a3po30JieH.
Crnocobbl paspymienus ayposoneit. ITpamepsl
HCTIOJB30BAHHS A3PO30EH.

OIIK-1,
OrIK-3

Juo-
bunbHBIE
AUCTIEPCHBI
€ CHCTEMBI.

Juodune-
Hble
AWCTICPCHBIC
CHCTEMBI.

HducnepcHble cucTeMbl Ha ocHoBe [TAB
MuuennooOpaszosaHue B pactsopax ITAB.
KpuTtnyeckas  kOHUEHTpauUust  MHLENIO-
o0pa3oBaHus, METOIbI OnpeneneHHs.
CTtpoenue MuLEena U ux 3BOJIOLUA C POCTOM
koHueHTpauuu [TAB. dakTopbl, Bausmouiue
Ha Bemnuuny KKM. Comobunuzanus.
MexaHH3M MOIOLLEro AeACTBUS MblJ.

OIIK-1,
OIIK-3

6. Codepitcanue CeMUHAPCKUX, RPAKMUYECKUX 3AHAMUI (1AH0PAMOPHOO

HPAKMUKyma)

Y4eOHbIM IUIAHOM AUCHUNMJHUHBbI CEMHUHAPCKHE U NTPAKTUHYCCKHE 3aHATUA HE NPEAYCMOTPEHBI.

7. Cooepaucanue 1a00paAMOPHLIX 3GHANILU
Lene npoBencHus nabopaTopHbIX padoT MO AMCLHUIVIMHE - MPAKTHYECKOE OCBOCHHE
TCOPETHICCKUX MOJIOKEH U JEKIHOHHOrO MaTepuana, a TaKKe Bblpa60’TKa CTYACHTAMH

onpeneNeHHbIX
BbICOKOAMCHEPCHBIX W MUKPOreTepOr¢HHbIX

YMEHUH,

CAMOCTOATENBLHOIO 3KCNEPHMEHTHPOBAHHA

CBA3aHHbIX C onpeneneHueMm OCHOBHbIX napamMeTposB
AUCTIEPCHBIX CHUCTEM, npuo6peTeHue HaBbIKOB

Ne Pazaen Yacol HanmeHoBaHHe ®opmupyemMble
n/n AHCUHILTHHBI JadopaTopHoii padoTol KOMMETEHUHH
] BBeneHue B 4 BBoaHoe 3aHsTHE. OITK-1
KOJTOUAHY KO IIpeamer u coaepkaHue
XHMHRK). AUCLHUIJIUHbI.
HHcTpykTask no TexHuke
O6e3zonmacHocTu. [lpaBunax
MOBEAEHUS B XMMHUECKOF
nadoparopuu. IlnaHupo-
BaHHE 3KCMEPHMEHTA,
00paboTke ero pe3ynb-
TaTOB.
p [ToBepXHOCTHbIE 4 H3yueHue noBepx- OIIK-1, OIIK-3
SBJICH HOCTHOTO HATSDKCHUS U




ancopOuMM Ha TpaHHMUe
COKHIOKOCTb — rasy.
4 H3yyenue ancopbumu
Ha TPaHHULE «TBEPAOE TEJIO
— pacTBOp».
3 ObpasoBanue u 4 Ilonyuenue 30nen OIIK-1, OIIK-3
cBoiicTBa METOJaMH KOHIEHCALIMH.
JUCTIEPCHBIX 4 OnpeneneHue pasmepa
CUCTEM. YacTul, NnaTekca MeTOAOM
CBETOpacCesHHsA.
4 Hsyuenue
3JCKTPOKHHETHYECKUX
ABJCHUM.
Hccnenosanue
4 3NEKTPONUTHOI Koary-
ASUMH 30M€H.
4 | MukporeTeporeHH 4 CennMeHTaLHOHHbIN OIIK-1, OIIK-3
ble AUCTIepCHbIe aHanHu3 CycreH3Hii.
CHUCTEMBI.
5 Jlnodunbhvle 4 Onpexnenexue OIIK-1, OIIK-3
IOHCTiepCHbIe KPHUTUYECKOH
CHCTEMBI KOHLEHTpaurH
MHULENI000pa30BaHMS.

JlaboparopHbie paboTbl MpoBoAATCS B MoMelleHuH y4eOHoi madoparopun kadenpbi Oe3
MCMONB30BaHUA CMELHaTIbHOr0 000PYA0BaAHHS.

8. Camocmoamenvnasa paboma b6axkaraspa

Ne | Temebl, BeiHOCHMBIE HA | HYachl ®opma CPC ®opmupyemrbie
n/n CAMOCTOATENbHYIO KOMIIeTeHLHH
padoTty
| | Beegenue B 6 [TpopaboTka JEKLIMOHHOTO OIIK-1, OIIK -3
KOJLTOUAHYI0 XUMHIO. Martepuasna, HarmucaHue
Ilpeamer u KOHCIEKTA, BbITMIOJIHCHUE
coaepkaHue MHIWBHIYaJbHOTO 3a1aHHS.
JHUCLMTIIMHBL.
2 | [loBepXxHOCTHBIE 14 [TpopaboTka TEKLIHOHHOTO OIIK-1, OIIK-3
SIBJIEH. MaTepuana, MOATOTOBKA K

AncopOuus Ha rpaHuLe
<OKMIKOCTB-Ta3»
TBepAbIX aacopbeHTax.

nabopaTtopHoii pabore,
HanucaH1e KOHCIEKTa,
oopmeHue OTUeTa MO
nabopaTopHoii padoTe,
MOArOTOBKA K 3aIIMTE OTYETA.




4

5 | O6pasoBanue u 28 | IIpopaboTka NeKLHOHHOTrO OIIK-1, OIIK-3

CBOWCTBA AHCMIEPCHBIX MaTepUasa, NOArOTOBKA K
cHCTEM, nabopatopHoii padore,
Obpa3zoBanue HanWCcaHHE KOHCMEKTa,
AMCNEPCHBIX CHCTEM. ohopmieHHe OTYETA NO
KuHeTHueckHe 1 nabopaTopHoii padore,
ONTHYECKHE CBOMCTBA NOArOTOBKA K 3AIIMTE OTHETA,
AHUCMEPCHBIX CUCTEM. BbIMIOJIHEHHE
3NeKTPOKHHETHUECKHE MHOWBHIYaAbHOTO 3aIaHKs .
SIBJIEHHSI.

YcTOHYHBOCTD

AUCTNIEPCHBIX CHCTEM.

4 | MukporereporeHHble 8 IIpopaboTka NeKLHOHHOTO OIIK-1, OITK-3
CHCTEMBbI, MaTepuana, NOArOTOBKA K
CycneHsuu, 3MyJIbCHM, nabopatopHoii padore,
MEeHbI, a3PO30JH. HanMcaHHe KOHCMeKTa,

oopmneHue oTyeTa no
nabopaTopHoii padore,
NOArOTOBKA K 3ALMTE OTHETA.

5 | InopuabHbIe 7 [TpopaboTka nekuHOHHOTO Ol1K-1, OIlK-3
AHCMEpPCHbIE CHCTEMBbI MaTepHasa, MOArOTOBKA K
nabopaTopHoii padore,
HanHCAHHC KOHCICKTA,
opopMICHHE OTHETA TO
nabopatopHoii padore,
MOArOTOBKA K 3aLIMTE OTYETA

9. I/Icmmwoeanuepet?munzoaoﬁ CHCHIE MBI OWCHKH 3L,

[Ipy oueHKke pe3yabTaTOB JAEATENbHOCTH O0ydYalOIUXCA B paMKax AMCLMMAMHBI
«KonnonnHas XxUMHS» HCHONb3YeTCs] PeHTHHroBas CHCTeMa OLIeHKH 3HaHWI OakalaBpOB Ha
ocHoBaHnH «ITonoxkeHus o OannbHO-peHTHHrOBOM CHCTeMe OLEHKM 3HaHMH CTYAEHTOB W
obecneueHus: KadecTsa ydeOHoro mpouecca» (YteepxaeHo pemeHuem YMK Ydaenoro cosera
dI'bOY BIIO «KHUTY», nportokon Nel2 ot 24 oktadps 2011 r.).

PefiTuHrosas oueHka (HOPMHPYETCS HAa OCHOBAHMHM TEKYIIEro M MNPOMEXKYTOUHOrO
KOHTPOJs. MakcuManbHOE H MUHMMAJBHOE KOMHYeCTBO 0anioB MO pas/iMuHbIM BUAaM y4eOHo#
paboThbl ONMCAHO B NONGKEHHH O PeHTHHIOBOI CHCTEME.

Ilpu u3ydenue aucuunauubl «KonnouaHas xvumus» ans 0akanaBpoB MO HANPaBJICHHIO
nogrotoeku 18.03.01 «Xumuueckas texHosorus» npoduneid «TeXHONOrHS HEOPTaHUHECKHX
BeIECTBY, «TEXHOMOrUs _TVIONAABKHX HEMETANAMYECKHX M CHAMKATHBX MATEDHAJIOB)
«TexHONOrns 3NEKTPOXMMHYECKHX MPOW3BOACTBY. «TEeXHOMOrWs 3aIMWTbl OT KOPPO3HHY.
«TexHonorus v nepepadorka NoaUMepoB» B YueOHOM niaHe mpenycMaTPpUBAETCS BbIMOJHEHHUE
BOCbMH nabopaTopHbIX padoT (KOHTPOJIbHblE TOYKH) H 3K3aMeH. 32 3TH KOHTPOJbHbIC TOUKH
CTYIEHT MOXKET MOJy4UTb MHHHMMANbHOE U MaKCHMallbHOe KONH4ecTBO Oannos (cMm. Tadnuuy).
[lpenonasatensy, Beaywuih  nabopaTOPHbIC 3AHATHSA, MNPOCTABISAET B  HK3AMECHALMOHHYIO
BEAOMOCTh 3HAYCHHE TEKYLIEro PeHTHHra. MHUHHMANbHOE 3HAYEHHE TEKYLIErO pedTHHra — 36
Dannos, MakcuManbHoe — 60 Oannoe. 3HaueHHe Tekyuuero pedTuHra Rypk = 36 Danncs cayxur
OCHOBAHHEM [/ IONYCKA K DK3aMeHYy.
3a 3K3aMEH CTYISHT MOXET NOoAy4uTh MHUHHUMYM 24 Oanna u makcumym — 40 dannos.

10




CymmapHas peiiTHHroBas oueHka 3a cemectp dopmupyerca Ha ocHoBaHWH Rypcrt — Rrex +
Rrk3, MakcuManbHbIH pedTHHT cocTaBnser 100 Oannos.

Ouenounste cpeocmed Ko Min, éa:ir106 Max,
a-60 bair106
Jdabopamopnan 8 36 60
paboma

Konmpoitenan paboma - - -
Pedhepam - - -
K3amen 24 40
Hmovco: 60 100
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10. Hupopmauuonno-memoouueckoe obecnevenue OUCUUNIUHbBL

10.1. Ocnosnasn 1umepamypa

Ilpu wzyuenun pucturumHbl «KojougHas XUMHUS» B KA4eCTBE OCHOBHBIX HCTOYHUKOB
WH(POPMALIMH PEKOMEHAYETCsT UCTIOIB30BATh CISAYIOIYIO JIUTEPATYPY.

OCHOBHbI€ UCTOUYHUKMN VIHq’JOpMaLWI ]

KonuyectBo aKk3emMnnA poB

1. @puopuxcéepe J[.A. Kypc konnouonoit xumuu. CI16. H3-60:
«/lanoy», 2010.- 416¢.

2bC «Jlanw » https://e lanbook com/book/4027
docmyn u3 1000l MOYKY UHMEPHemd NOce
\pecucmpayuu ¢ IP-aopecoe KHHTY

2. 'envgpman M, Kosanesuu O., FOcmpamos B. Konnouonas
xumus. CI16. Hzoamenvcmeo "Jlanv"”, 2017. — 336c¢.

IBC «Jlanw »
https://e lanbook.com/book/91307 docmvn us

JH000T MOYKI UHMEPHEMA NOCIe PecUCMPayul
¢ IP-aopecoe KHUTY

3.Bonxos, B.A. Konnouonas xumus. Ilosepxnocmuvie senenus u
ducnepcrvie cucmemt. CII0.H3-60 «Jlanby, 2015. — 672 ¢

IBC «Jlanw »
https://e lanbook.com/book/65045

docmyn u3 1000l MOYKY UHMEPHemd noce
pecucmpayuu ¢ IP-aopecoe KHUTY

4. Manviuesa JK'H. Teopemuueckoe u npaxmuiecrkoe
pyrosoocmeo no oucyuniune "llosepxnocmmuvie senenus u
ducnepcHvie cucmemvt” [Vuebnuxu] : yued. nocobue onsa cmyo.
6Y308, 00VY. NO XUM.-MEXHOI. HANP. NOO2OMOBKU
ounnomupogau. cney. - Boreoepao. eoc. mexu. yn-m .— 2-e
130., 0on. — Boneoepao : PIIK "Tlonumexnux”, 2008 — 344 c.

300 »sx3 6 YHHUL] KHUTY

10.2 Jlonoanumenvhas aumepamypa

B kauecTBe AOMOJHUTEIBHBIX MCTOUYHHUKOB MH(OPMAILMH PSKOMCHIYSTCS HCIOJIB30BAThH CIICTYIOIIYIO

JIUTEPATYPY:

OononHutenbHble UCTOYHUKU MH¢pOopMaL K

KonuuyectBo 3k3emMnnAa poB

S.Ponoyeun B.H. Quzurxoxumus noeepxnocmu. [loneonpyousiii:
Humennexm, 201 1.

15 ox3 ¢ YHUL] KHUTY

6. Ulyxun EJ[., Ilepyoe A.B., Amenruna E.A. Konnouonas xumus.
M : FOpaium, 2012.

1 sx3 6 YHUI] KHUTY

7. Ilosepxnocmuvie s6neHus U OUCNEPCHDBIE CUCTNEMDBL.
Hnoueuoyanvuwie 3aoanusa x xounoxeuymam / A Tpemwaroea,
A.A. Kononneea, JIM. Topcyes, A.H. Kypuaesa. Kasans, H30-60
Kaszan. coc. mexnon. yu-ma,2011. — 40c¢

20 3k3. Ha kagheope

8. Caprucoe I0.C. JlabopamopHuiii npakmurym no KoiI0UOHO
xumuu [Vuebnuru] . yueb. Ilocobue / Tomcxuit coc. Apxumexm.-
cmpoum. Yu-m .— Tomck, 2013 — 100 c. : un. — bubnuoezp.: ¢.96-
97.

1 sx3 6 YHUIL] KHUTY

9. [Ipaxmurym no KoanouoHol xumuu [Yuebnuru] : yued. nocobue
ong cmyo. 8y308, 06yy. no nanp. BIIO 020100.62 "Xunmua" u cney.
020101 "Xumua"/ noo peo. B.I\ Kynuuuxuna .— M. : Byzoeckuil
yuebnux : Hngppa-M, 2012 .— 288 c.

1 ax3 6 VHUI] KHUTY

IBC Znanium. com
hitp://znanium.com/go.php?id=253361
docmyn u3 1000t MOYKYU UHMEePHemA
nocaepecucmpayuu ¢ IP-aopecoe KHUTY

10. Pycanoe A U. Jlexyuu no mepmoounamure nogepxHocmen. —
Cllo. H3-60: «/lanvy, 2013.

IBC «Jlanw »
https://e lanbook.com/book/6602 docmvn
13 000t MOYKU UHMEPHEMA NOCTe

pecucmpayuu ¢ IP-aopecoe KHUTY

10.3 dnekmponnvle uCHOYHUKU UHPOpMayuu

IIpu wmsydenun nucuuruinabl «KojmonmaHash XUMHsS» B Ka4eCTBE 3JICKTPOHHBIX HMCTOYHUKOB
UH(POPMALINH, PEKOMEHIYETCS UCIIOb30BATh CISAYIOUTUE HCTOYHUKH
Onexrponnsbiil katanor YHULL KHUTY. — Pexum nocryma: http://ruslan kstu.ru/
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10.  Pycanose A.H  Jlexyuu no  mepmoounamuxe|IBC «Jlaney

noeepxuocmeii. — CI16. Hz-s0: «/lanvy, 2013, https://e.lanbook.com/book/6602
docmyn u3 1000t mouxky unmepHema
nocae pecucmpayuu ¢ IP-adpecoe
KHUTY

10.3 Inexkmponnsle ucmoyHuKku UHopmayuu

HpI/I HU3Yy4YCHHUHW  OUCHUIJINHBI «Konnowma;[ XHUMHA» B Ka4yeCTBC
JJICKTPOHHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/I, PEKOMEHAYCTCA HUCIIOJIB30BATh
CJICAYIOIUEC HCTOYHHUKHU !

OnextpoHHbli  katanor YHHUI[ KHHUTY. — Pexwmm pocryna:
http://ruslan.kstu.ru/

OnextponHas Oubnmoreka VYHHMI[ KHHUTY. - Pexum pocryna:
http://ft.kstu.ru/ft/

DiieKTpoHHO-OuONuMoTeuynass cucreMa «Jlamp». - Pexum gocrtyna:
http://e.lanbook.com/books/ .

Hayunas snektponHass Oubimoreka eLIBRARY.RU. — Pexum nocrtyna

http://elibrary.ru/defaultx.asp
ObpasoBatenbHbiit mopran no xumun "HIMUS" [OnextponHsiil pecypc]. —
Pexxum nocryna: http://himus.umi.ru/

CoraacoBaHo:

3aB. cektopom OKY® N.H. Yconpuesa




11 ()uenolmue (![)8()(,'”16’(1 it MERYIeco KORNPOIA YCReeACMOCNIN, U NO UMOzAM
0CBOCHUA ()ucuumtuuu.

OueHOYHbIE CpeACTBa AJA MPOBEACHUSI TEKYLIErO KOHTPOJSI YCMEBACMOCTH, H HUTOTOBOH
arTeCTalMH  pa3padaTbiBAIOTCA COTJACHO MONOKEHHIO O ((POHAAX OLECHOYHBIX CpEACTS,
paccMaTpHBalOTCA Kak cOCTaBHas 4acTb paboued nporpamMmbl H OPOPMAAIOTCH OTAENBHBIM
IJOKYMEHTOM.

12. Mamepuaisno-mexnuueckoe obecnewenue OUCUUN UG (MOOY.LA).

1 JlekuuoHHbBIE 3aHATUS:

KOMIMJIEKT 3JeKTPOHHbBIX Mpe3eHTaluii/cnaiinos,

ayQUTOpHsl, OCHAallleHHas NpPe3eHTaLUMOHHOHW TeXHHUKOH (TPOEeKTOp, 3KpaH, KOMIbIOTEp,
Ja3epHast yKa3ka),

nakerbl I10 cneuuansHoro HasHadeHus — cucrema Moodle nns ynpaeneHus y4eOHbIM
MPOLIECCOM, NMPEenHa3HaYeHHas 1lsl HCMOAb30BaHUA B ceTH MHTepHeT

2 JlaboparopHble paboThbi

Yuebnas nadoparopus Pusnueckod M KOMIOHAHOH XHMHH, OCHALIEHHAs YCTAHOBKAMH IJIs
anekTpodopesa,  M3MepeHMA  TOBEPXHOCTHOTO  HaTsbKeHHs  (npubop  Pedunnepa),
cnekTpodoTomerpamu, pedpakToMeTpamMu, BeCaMW aHaJUTHYECKUMH, HAbOPOM 3/1eKTPOméOB,
XUMUYECKOH MOCYAbl H PEAKTUBOB

3 Ilpouee:

pabouee MecTO MpenoaasaTess, OCHAIEHHOE KOMIBIOTEPOM € AocTynoM B HuTtepHer,

paboune MecTa CTYIEHTOB, OCHALIEHHbIE KOMNbIOTEpaMH ¢ pocrynom B HHrepHer,
npenHasHaueHHble 1151 padOoThl B 3/1eKTPOHHOI 0Dpa3oBaTenbHOM cpene;

NpHHTEP,

CKaHep.

13. Obpasosameibioie mexno.tozuu.

YoeneHblfi BeC 3aHATHH, MPOBOAHMMBIX B WHTCPAKTHBHBIX (opMax mNpH H3YUECHUH
aucuMmnHbl «Konnouanas xumusi»y BO BpeMsi J1adopaTopHbIX 3aHATHi cocTtasiser 4,1% (6
yacos)’,’. dopma OBGyueHUS CEMHHAP-AMCKYCCHS, MOAFOTOBKA CTYAEHTOM MPE3EHTALMH
YCTHOTO [0KJ1aAa.

JAns nocTHKeHUs TUITAaHUPYEMbIX pe3yJbTaToB oOydeHHs, B OucuuruiiHe «KoanounaHas
XUMUS» HUCTIONB3YIOTCS Pa3fiHyHble 00pa3oBaTe/bHble TEXHONOTHH!

1. Hnuipopmayuonno-paseusaionugte mexnoA021i, HanpaBieHHble Ha OBfajeHHe OOJbLUINM
3aMmacoM 3HAHHH, 3aMOMHUHAHUE U CBOOONHOE onepupoBaHue UMH. Mcnone3yercs nekUHOHHO-
CEMHHAPCKMH METOH, CaMOCTOATENBHOC M3YYCHUE JIUTEPATYpbl, TPHMEHEHHE HOBBIX
MHQOPMALIMOHHBIX TEXHOJOrMUH AN CAMOCTOSITEJIbHOIO MOMOJHEHWS 3HaHWH, BKJIOYAsA
MCMOJIb30BaHUE TEXHHYECKHX U BMEKTPOHHBIX CPeACTB MH(POPMALIMH.

2. Paseusaiompie  nPODNCMHO-OPUEHMUPOBAHHLIE  MEXHONOWN,  HATIPaBieHHble  Ha
¢dopMUpOBaHHEe M pa3BUTHE NPOOAEMHOrO  MBILUEHHS, MbICAUTENBHONH  AKTUBHOCTH,
CMOCOOHOCTH MPOOJIEMHO MBICAHTB, BUAETb H (hOPMYITHPOBATL MPOOIEMBI, BLIOUPATE CMOCOOBI U
cpeactea mna MX pemeHus. llpu 3TOM HCHOAB3YIOTCS CAEOYIOLIME YPOBHU CIAOXKHOCTH U
CaMOCTOSATENBHOCTH: MPOONAEMHOE U3JIOXKeHHe yueDHOro MaTepHuana npenoaasaTesieM; co3aHue
npenonasaresniemM npodJeMHBIX CUTYaLIMH.

Hcnonb3yeMble B JIEeKUMOHHOM Kypce WHHOBaLMOHHbIE 0Opa3oBaTefibHble TEXHOJOTHH:
JeKLns — mpecc-koH(epeHUus. Nekuus-su3vanusauus. [Iou noaroToeke k NPoBeAEHHIO KaXKIoM
Na0OpaTOPHOH padOThI U €€ OOCYIKIEHUH UCTTONB3YETCS METOI MO3IOBOrQ WTYPMa

3. Hesmeasnocmuste APAKMUKLO-OPUSHMUPOGANNbIE  MexXnoA02H, HATIPABICHHLIE Ha
¢dopMupoBaHHe cHCTEMbl NPOGECCHOHANBHBIX MPAKTHYECKHX YMEHUH MpPH MNPOBEAECHUU
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IKCMIEPUMEHTANIbHBIX MccenoBaHuii. PeannsyloTcss B Xoae TMOArOTOBKH, BbIMOJHEHHS W
obcyxneHus nabopaTopHbix pador.

4. JHluunocmuo-opuenmuposannsie  mexHoA0cuu 00yUeHus, oDecreuHBalollMe B XOAE
y4eOHOro mpoLecca y4eT pa3iMdHbIX CMOCOOHOCTEH o00ydaeMbiX, CO3MaHHE HEOOXOXHMBIX
YCJIOBHIT ANs pa3BHTHA UX HUHAHBHAYANbHbIX CHOCOOHOCTEH, pa3BUTHE AKTUBHOCTH JIMYHOCTH B
yueOHOM mpouecce. JIMHMHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTMM OOYyUEeHHs peau3yloTcs B
pe3yJibTaTe HWHAMBUAYAJLHOrO OOLIEHMS TpenomaBaTesis M CTYAEHTAa HAa 3aHATHAX, TpH
BBITIOJIHEHUM W CJaye JOMAllHMX HHAWBHMAYAJIbHBIX PacuYeTHbIX 3aJaHHii, MPHU MOATOTOBKE H
3alllUTe MHAMBUAYAJIbLHBIX OTUYETOB MO J1adOPaTOPHBIM paboTam.
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JIuceT nepeyrBepaaeHHsi paboyei nporpaMmbl

Pa6Gouas nporpamma no aucuuruinie «KosionaHas XUMUS»

ITo Hanpasnenuto noarotoBku 18.03.01 «XuMUYecKas TEXHOIOTUN

s npoduiei moAroToBku: «TeXHONOrHs 3alUUThl OT KOPPO3un», «TexHoIorus
HEOPraHMYeCKHX  BEIIECTBY»,  «XuUMHuYecKas  TEXHOJIOTMs  TYrOIUIaBKHMX
HeMeTaNInYeCKUX 4 CHJIMKaTHBX MaTepUasoBy, «TexHonorus
SIIEKTPOXMMHYECKHMX MMPOU3BOACTBY, « TeXHONOrUs U nepepaboTKa MoJIuMEPOBY.
11 Habopa obydarouuxes 2019 r.

nepecMoTpeHa Ha 3ace/laHuu Kadeapbl GU3MYECKON U KOJUIOMIHOM XUMHU

Ne Jlarta Hanuuue Hanuyue [Toanuce [Toanuce [Toanuce
/n | mepeyTBepKACHHS | M3MEHEHHWH | M3MEHEeHMi B | pa3paloT- | 3aBedyIOIIEro | HavyajlbHHKa
PIT (mpotokoun CITHCKE yuka PI1 kadeapoi YMI
3aceaHus JIUTEPaTyphl Kuraesa JL.A.
kapeapet N ot ;
N 207) 9 /ecTh* Hert/ = / ¢ //%
o - . V///
013 o1 28.06.2019 | Her/ects Heeorm: > o Z //////S
S RN 77 AR/ (4

*[lynkt "IlpodeccuoHanbHble ©0a3bl JaHHBIX M MHGOPMALMOHHBIE
CIpaBOYHbIE CUCTEMBI":

1.O6pazoBarenbublii mopran no xumuu «HIMUS. — Pexum nocryna:
http://himus.umi.ru/, cBOGOAHBIH.

2.OnekTpoHHO-OuONHMoTeyHass cuctema «JlaHb». - Pexum  jgocryna:
http://e.lanbook.com/books/ .

3.0nextponHas OubGmuorexka VYHUI[ KHUTY. - Pexum jocryna:
http://ft.kstu.ru/ft/

4.Poccuiickas  [ocymapctBeHHas  OubGnuoreka. — Pexum  jpocryna:

http://www.rsl.ru, cBOOOAHBI.
5.Poccuiickas ~ HauuMoHanbHas ~ Oubnuoreka.
http://www.nlr.ru:8101/poisk/, cBoGoaHBbI.
6.Hayunas JIEKTPOHHAs oubnuorexa. — Pexum JocTyna:
http://www.elibrary.ru, cBOOOIHBIH.

Pexxum  poctyna:

BHeceHo nononHeHne B MyHKT «MaTepHalbHO-TEXHHYECKOE obecreueHue
JUCLUIUTMHBI (MOIYJIs):

B y4ebHOM mpouecce HCMONB3yeTCs  JIMIEH3HOHHOE  MPOrPaMMHOE
obecnieuenue: MS Office 2007 Russian.




