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Mporpamma avcumnnvHbl "PaBHoBeCKe B reTeporeHHbIX HeopraHmdeckux cucremax”; 04.05.01 "®dyHaameHTanbHasa v npuknagHas xmmms".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma avcumnnvHbl "PaBHoBeCKe B reTeporeHHbIX HeopraHmdeckux cucremax”; 04.05.01 "®dyHaameHTanbHasa v npuknagHas xmmms".

Mporpammy nmcuunnvHel paspaboTtan(a)(v) 3asenyowmii kagoenpoi, a.H. (npoceccop) Ammpos P.P. (Kadhenpa
HeopraHn4yeckom xumMun, Xummdeckunii MHCTUTYT uM. A.M. Bytneposa), Rustem.Amirov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 BnafeHnem cucTeMon oyHaaMeHTanbHbIX XMMUYECKMX MOHATUA N METOLOMOrNYECKNX

ACNeKkToB XxMmnn, oopmMamm 1 MetTogamm Hay4Horo nosHaHms (MK-3);

MNnK-4 CNOCOBHOCTLIO MPUMEHSATL OCHOBHbIE ECTECTBEHHOHAYYHbIE 3aKOHbI MPU
00CYyXOeHNM NONyyYeHHbIX pe3ynbTatos (MK-4);

MNnck-2 BNageHneM HaBblKaMy XMMUYECKOro 9KCNepuMeHTa, OCHOBHbIMM METO4aMu
NONy4YeHns U UccnenoBaHns XMMMYeCcKux BelecTs, UCNONb3yeMbIMU B
npodbeccmoHanbHoOM OesiTeNbHOCTM B COOTBETCTBUM C BbiBpaHHON creunanmsaumen.

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
NPWHLMMbI NOCTPOEHUS (PasoBbIX AMarpaMm HeopraHMYeCKMX CUCTEM: OHO-, OBYX- U TPEXKOMMNOHEHTHbIX, TPOWHbIX

B3aMMHbIX, BOLHO-CONEBbIX, UX MPOEKLMIA U CEHEHNA; BO3MOXHOCTM 1 061acTy MPUMEHEHNSI OCHOBHbBIX METOLOB
PUINKO-XMMNYECKOro aHanmaa.

JonxeH ymeTb:

cB0HOOHO OPUEHTMPOBATLCS B TEOPETUYECKUX BOMPOCaxX TEPMOANHAMUKN reTePOreHHbIX MPOLIEeCCOB,
reoMeTpu4eckoM 1 aHaNUTUYECKOM MPeNCTaBNEeHUN reTePOreHHbIX CUCTEM; MPUMEHSITb 3HAHMS MO reTePOreHHbIX
cucTemMaMm Osisl peleHns NpakTUYeckrx 3aaad B 06nact XMMUM reTeporeHHbIX MpoLEeCcCoB; yMeTb: BbibupaTts, B
3aBUCKMOCTHM OT 3a[1a4u, NMOCTABEHHOW 3KCMEPMMEHTAaTOPOM, Te METOIbl (PU3MKO-XMMMYECKOr0 aHanmaa, Kotopble
Haubonee onNTMManbHO CrnocoBCTBYIOT KX PELEeHNIO.

JonxeH Bnanetb:

HaBblKaMV NOCTPOEHUSA OMarpamMmm COCTOSHNA U N3BNEYEHNS U3 HUX MHJPOPMAaLIMY NO PaBHOBECUAM reTeporeHHbIX
CUCTEM; 0OCTATOYHOM I/IHCpOpMaLI,I/IeI7I Onsa cCaMOCTOATEeNbHOIo0 OCBOEHNSA METOOUK pa60TbI Ha OTAeNbHbIX ﬂpVI60an n
npasun Ux akcnayataunn.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FTOTOBHOCTb:

cnocobHoCTb OpneHTNPOBaTbCA B TEOPETUYECKNX BOMpPOCax TepMoanHaMnkK reteporeHHbIX npoueccos,
reoMeTpn4eckom 1 aHannTn4eCkKoMm rnpenctaBneHnn reTeporeHHbiX CUCTEM; NPUMEHATb 3HAHUA MO reTeporeHHbIX
cucrtemMam Ons peweHnsa npaktnyecknx 3anad B obnacTtu xumun reTeporeHHbIX NpoueccoB;

CrnocobHOCTb NOCTPOEHUNA AMarpamMmm COCTOSHUSA N U3BMIEYEHUSA U3 HUX MHJPOPMaLIUK MO PaBHOBECUSAM reTeporeHHbIX
CUCTeMm.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtodeHa B pasgen "61.B.10B.12.01 OucumnnumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoM nporpammbl 04.05.01 "dyHoamMeHTanbHas U NpuknagHas Xumns
(HeopraHuyeckas xumns)" 1 OTHOCUTCS K AMCUMNIMHAM Mo BblIGOpY.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuMnavHbl (MOAYNS) B 3a4€THbIX eAUHMLAaX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHY0 paboTy obyualoLmuxcs ¢ npenogasaresnem (No BUAam yyebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 64 yaca(os), B TOM 4ncne nekuum - 32 yaca(oB), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 32 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHast pabota - 8 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
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CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 8 cemMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNANHLI / MX TPy A0EMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pa6ortbl

Tema 1. OCHOBHblE MOHATUSA Y

1. |npUHUMNLI TepMOANHAMUKN 8 2 0 2 4
reTeporeHHbIX NPoLEeCCoB.
Tema 2. AHannTuyeckoe onucaHve

2. pas3oBbix paBHOBECUIA. & 2 0 2 4
Tema 3. [Jnarpamma cocTtosiHUS

3. |0AHOKOMMOHEHTHOM CUCTEMDI 8 2 0 2 0
(P-V-T).

4. [Tema 4. 3akoHbl KoHoBanosa. 8 2 0 2 0
Tema 5. ncbdepeHumanbHbli

5 TEPMUYECKMIA aHanus. 8 2 0 2 0
Tema 6. KoMnnekcHbIN TepMuy4ecKknii

6. ananma. 8 2 0 2 0
Tema 7. N30bpaxeHne cocTasa Ha

7. |anarpammax nByXKOMMOHEHTHbIX 8 2 0 0 0
CuCTEM.
Tema 8. BuHapHbIe CUCTEMBI C

8. XMMWUYECKUM COEONHEHNEM. 8 2 0 2 0

9. [Tema 9. Teepable pacTBopb!. 8 2 0 2 0

10.|Tema 10. PeHTreHogpasosbii aHanms. 8 2 0 2 0
Tema 11. MoarotoBka 06pasLoB K

1. ncecnenoBaHuio. 8 2 0 2 0
Tema 12. TpexkOMNOHEHTHbIE

12.|cuctembl, cnocobbl n30bpaxeHus 8 2 0 2 0
cocrasa.
Tema 13. lNMpoueccol kpucTanamsauunm

13.|cnnaBoB TponHOM CUCTEMBI 8 2 0 2 0
9BTEKTMYECKOro Tuna.
Tema 14. TpolHble cuCTeMbI C

14. o0b6pa3oBaHMEM TBEPbIX PACTBOPOB. 8 1 0 2 0
Tema 15. PasbueHne gmarpamm Ha

15. BTOPUYHbIE TPONHbLIE CUCTEMbI. 8 1 0 2 0
Tema 16. Ouarpammsl

16.[pacTBOPMMOCTM TPEXKOMMOHEHTHbIX 8 1 0 2 0
cucTem.

17.|Tema 17. [BoViHble conw. 8 1 0 2 0
Tema 18. NoHATME 0 TBepAoOda3HbIX

18. DEAKLISIX, 8 2 0 0 0
Ntoro 32 0 32 8

4.2 CopepxaHue aucUUNIUHLI (MOBYNS)
Tema 1. OCHOBHblE MOHATUSA U NPUHLMUIMbI TEPMOAVMHAMMUKM reTeporeHHbIX NPOLLeCCOB.

OnpepeneHne npeameta. OCHOBHbIE MOHATUS M NPUHUMMLI. TepMoanHaMmka reTeporeHHblx npoueccos. [pumeHeHne
OCHOBHbIX 3aKOHOB TEPMOAMHAMUKN K reTePOreHHbIM paBHOBECUSIM. AHANNTUYECKOE onucaHmne gpasosbix
pPaBHOBECMIA:ypaBHEHUE COCTOSIHWS (dasbl. YCNoBUS paBHOBECHS ¢oas. YCnoBusi CTabunbHOCTU PABHOBECHIA 1 CMELLEHME
pasHoBecuii. Pa3oBble peakLuu.

Tema 2. AHanuTUYecKoe onucaHue pa3oBbiX paBHOBECUN.

CrpaHnua 4 n3 11.
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AHanuTuyeckoe onucaHue oasoBbix PABHOBECUI: ypaBHEHME COCTOSHUSA ¢pasbl. YCNoBnS paBHoBecus ¢oas. Ycnosus
cTabUNbHOCTY PABHOBECUIA N CMeLLeHNe paBHoBecuid. dasoBbie peakumn. JuarpamMmma COCTOSHUS OAHOKOMMNOHEHTHOM
cuctembl (P-V-T).

Tema 3. Ouarpamma cOCTOSIHUSI OOHOKOMMOHEHTHOW cuctemsbl (P-V-T).

JunarpamMma cocTosiHUS 0QHOKOMMOHEHTHOW cucTembl (P-V-T). TepmoamHammyeckoe 060CHOBaHME
OLHOKOMMOHEHTHOMCKCTEMBI. [ByXchasHble 1 TpéxchasHbie paBHOBECUS: B OAHOKOMMOHEHTHbIX CUCTEMAX.

Tema 4. 3akoHbl KoHoBanosa.

3akoHbl KoHoBanosa. ["feomeTpryeckoe onncaHne goas3osbix paBHoBeCKHii. [onnMopdmnam (SHaHTMO 1 MOHOTPOMNKS) B
OLHOKOMMOHEHTHOMcKcTeEMe. PaBHoBecus (cTabunbHble, MeTacTabunbHble U nabunbHbie).

Tema 5. OucpcpepeHumanbHbI TEPMUYECKUIA aHaNKU3.

,ﬂByXKOMI'IOHeHTHbIe CUNCTEMDI. I'IpvlmeHeHme 3aKOHOB TepMOONHaMWKK K reTeporeHHbIM paBHOBECUAM 6I/IHaprIX
CI/ICTeM.rlpaBI/IJ'IO cpa3 B MPUMEHEHNN K OBYXKOMMNOHEHTHbIM CUCTEMaM. Bu-, MOHO- 1 HOHBAPMAHTHOCTb CUCTEMbI.
T-X,D,I/IarpaMMbI. Cnocobbl BblpaXeHu4 KOHLI,eHTpaLI,I/II7I, Mcnonb3yemblix B (*JI/ISMKO-XI/IMVI‘-IGCKOM aHanunse.
cDopmynbmepecqua M3 MacCOoBbIX O0MEN B MOSIbHbIE U HaO60pOT.

Tema 6. KomnnekcHbIn TepMUYECKNIA aHanus.

Bu-, MOHO- 1 HOHBaPMAHTHOCTb CUCTEMBI. T-x anarpammbl. Cnocobbl BblpakeHWst KOHLEHTPALWA, MCMONb3YEMbIX B
PU3NKO-XMMMYECKOM aHannae. Popmynbl nepecyeTa M3 MaccoBbIX LONEN B MONbHbIE U HA0BOPOT.

Tema 7. VI306pa)KeHMe cocTaBa Ha guarpaMmMmax OBYXKOMMOHEHTHbIX CUCTEM.

Bu-, MOHO- 1 HOHBAPUaAHTHOCTb CUCTEMDI. T-x anarpMmbl. Cnocobsl Bblpa>XeHuns KOHLI,GHTp3LI,I/II7I, Mcnonb3yembix B
p13nKo-xnmMmnyeckom aHanmse. dDopmynbl nepecyeTta n3 MaccoBbIX [oner B MOMbHbIE U HaO60p0T.

Tema 8. BuHapHble CUCTEMbI C XMUMUYECKUM COeAMHEHUEM.

I3mMeHeHne nonoxeHns HOHBAPWAHTHbIX TOYEK Npn N3MEHEHUN cnocoba BblpaXXeHWS KOHUEHTpauui. EVIHaprIe
CUCTeMbI B Cliy4ae 06pasoBava KOMMOHEHTaMN XMMNYECKMX COeANHEHWNI, MNABALWMNXCH KOHIPY3HTHO Y MHKOHTPY3HTHO.

Tema 9. TBepable pacTBOpbI.

LOuncTtektuka. Neputektrnka. CuHrynspHole To4ky. MocTpoeHne guarpamm no KpMBbIM OXNaxaeHust (HarpesaHus).
BrvHapHble cuctembl ¢ TBepAbIMM pacTBopamu. Tunbl TBEPAbIX PACTBOPOB (3aMELLEHUS, BHEOPEHUS U BblHUTAHNS).

Tema 10. PeHTreHodpa3oBbI aHanus.

HeorpaHuyeHHas 1 orpaHWyeHHas pacTBOPUMOCTb KOMMOHEHTOB B TBEPLOM COCTOSHWMU. Knaccudukaums guarpamm
cTBepAbiMM pacTeopamu no Posebomy. TBepable pacTBOpPbl HA OCHOBE COEAUHEHNI, 0O6pa30BaHHbIX
KOMMOHeHTammcncTembl. PauyoHanbHble U nppaunoHanbHble MakcuMyMbl. JanbtoHnasl n 6eptonnuibl. Buabsl nsotepm
PN3NYECKNXCBOWCTB AJ1S COEANHEHWIA ONPELENEHHOro 1 HeornpeaeneHHoro coctaea. Nytn kpuctannuaaumm gas rno
AnarpammampasnuyHoro Tuna. TepmoanHammyeckuii BbiBog avarpamm 6uHapHbix cucTeM. MpespalueHue B TBEPAOM
COCTOSIHWUW,KOMMOHEHTOB, COEAVNHEHW, 06pa30BaHHbLIX KOMMOHEHTaMW, TBEPALIX PACTBOPOB (NMONNMOPEU3M,
paccnoeHve,06pa3oBaHNe COeANHEHWI, 3BEKTOUOHbBIE Y NEPUTEKTOMAHBIE NPEBPALLEHNS)

Tema 11. NMoproroBka 06pa3LoB K UCCNEeN0BaHUIO.

OanbToHnabl u 6eptonnnapl. Buibl n3otepm domanyeckmx CBOWCTB ANs COeLMHEHUIA ONpeaeneHHoro u
HeonpegeneHHoro coctasa. Myt kpuctannmaauum doas no auarpammam pasnuyHoro Trna. TepMoauHaMMYeckuii BbIBOL,
anarpamm BuHapHbIx cucteM. MNpeBpalieHne B TBEPLOM COCTOSIHUM, KOMMOHEHTOB, COeANHEHN, 06pa30BaHHbIX
KOMMOHEHTaMm, TBepAblX PacTBOPOB (MONMMOPCOM3M, paccnoeHue, o06pasoBaHe COeaNHEHNI, SBEKTOUAHbBIE U
NepuTEeKTOMAHBIE NPEBPALLEHWS).

Tema 12. TPexKOMMOHEHTHbIE CUCTEMbI, CNIOCOObI N306paxeHuUs cocTaBa.

TpexkoMnoHeHTHble cucTeMbl. Cnocobbl 3obpaxeHus coctasa. MNpuMeHeHre npasuna goas. MNoctpoeHne 06bEMHO
Avarpammbl 1 ee NpoekLmnin Ha nnockocTu. Npaenna poidara u LeHTpa TaXecTun. TporiHas cucteMa SBTEKTMHECKOro
TMna.

Tema 13. Mpouecchkl KpUucTanansauum CrnsiaBoB TPOMHOM CUCTEMbI IBTEKTUYECKOro TUna.

MocTpoeHre M30- U NONMTEPMUYECKNX pa3pe30B. [poLecchl KpUcTannm3aumnm CnnaBoB TPONHOW CUCTEMDI
9BTEKTUYECKOro Tna. TPOliHbIE CUCTEMBI C ABOVHBIMW 1 TPOMHBIMU COELUHEHUSIMU, NNABALUMACS KOHIPYSHTHO U
WHKOHIPYyaHTHO. KBa3nbrHapHble ceyeHus. TpuaHrynsaums auarpamm TPOMHbBIX CUCTEM.

Tema 14. TpoiHble cucTeMbl ¢ 06pa3oBaHMeM TBepAbIX paCTBOPOB.
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TpexkoMnoHeHTHble cucTeMbl. Cnocobbl 3obpaxeHus coctasa. MNpuMeHeHne npasuna ¢oas. MNocTpoeHre 06bEMHOI
Anarpammbl 1 ee Npoekuuii Ha nnockoctu. MNpaBuna pbluara v LeHTpa TSXeCTW. TpoliHas cucteMa aBTEKTUYECKOro
Trna. MocTpoeHne n3o- 1 NOIUTEPMUYECKMX Paspes3oB. Mpouecchl KprucTannmaaumm CrniaBoB TPONHOW CUCTEMBI
9BTEKTUYECKOro Tina. TpoliHbie CUCTEMbI C LBOVHBIMW 1 TPOMHLIMU COELMHEHUSIMU, NNABSLLMMACS KOHIPYSHTHO
WMHKOHIPYaHTHO. KBasanmbuHapHble ceveHns. TpraHrynsums nmarpamm TpoviHbIX CUCTEM. TPOHbIE CUCTEMBI C
06pa3oBaHMeM TBEPbIX PACTBOPOB: B OAHOM, [BYX U Tpex HOKOBbIX (BHapHbIX) cucTemMax. TpoliHbie B3anMHble
cucTembl. KBagpar cocTaga.

Tema 15. PaabueHune amarpamm Ha BTOPUYHbIE TPOWHbIE CUCTEMBI.

OépaTl/IMble n H806paTI/IMbIe B3aUMHble cucTeMbl. PasbueHne Ha BTOPWU4YHbIE TpOI7IHbI€ cucTembl. CtabunbHas 1
HecTabunbHas ouaroHanb Ha KBagpare coctaBa TpOI7IHbIX B3aNMHbIX CUCTEM.

Tema 16. lnarpammbl pacCTBOPUMOCTU TPEXKOMIMOHEHTHbIX CUCTEM.

Lunarpammbl pacTBOPUMOCTY TPEXKOMMOHEHTHBIX cucTeM. Cnocobbl nx n3obpaxeHus. I3oTepMuyeckne ceveHus.
OBTOHMKA. [1BOMHbBIE COMW,KOHIPY3HTHO U MHKOHTPYSHTHO PacTBOPUMBIE.

Tema 17. [1BOMHbIE CONMU.
LlBOWHbIE CONWN, KOHTPYSHTHO N MHKOHTPY3HTHO PacTBOPUMLIE.

Tema 18. NMoHATME 0 TBepaodpa3HbIX peakuusXx.
MNoHaTre o TBepoodasHbIX peakumsx.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAyYIHo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLENbHbIX TEM (Pa3fenos) AUCLUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3aJaHusi, HanpaeneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOATENBHONM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLUIA NNaHMPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNVHE (MOZYynNio);

- onMcaHve nopsaka NnpUMeHeHUs 1 Npouenypbl OLEHUBAHNS ANS KaX40ro OLEeHOYHOro CPpeacTsa;
- KpUTEPWM OLIEHMBAHNS L1 KaXA0ro OLEHOYHOro CpeacTsa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsaBnseMble K OEencTBuam o6y'-|a|oumxcsl,
OEMOHCTpUpyembiM pe3ynbtaTaMm, 3adaHnsa pasindHblX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)
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OcBoeHVe gucuMnAuHbI (MOSYNs) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckM bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GubnnoTekoii.
OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A/ OCBOEHNS AUCLUMMAMHBI (MOoYNs),
Haxonmtcs B MpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K®Y ¢ npaBoobnafatensiMm anekTpOoHHbIX U3LAHWIA U NPU N3MEHEHUM KOMNEKTOBAHNS OOHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

E-book : Alloy Phase Equilibria, Alan Prince. (2009/04/15). -
http://www.msiport.com/discover-msi-eureka/information-categories/list-of-all-systems/

Phase Equilibria Diagrams - http://ceramics.org/publications-and-resources/phase-equilibria-diagrams

The ASM Alloy Phase Diagrams Center allows subscribers to explore, search and view more than 34,000 binary and
ternary phase diagrams and associated phase data for more than 6200 systems from their Web browsers. -
http://www1.asminternational.org/asmenterprise/apd/

O6paszoBaTenbHbllii nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html
Ob6pasoBaTenbHblil nopTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaumum

nexuunu KoHcnekTupoBaHwe nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npeanonararmlwui
WHTEHCMBHYIO YMCTBEHHYIO AeSATEeNbHOCTb CTyaeHTa. KOHCNeKT SBnseTCs nonesHolM Toraa, Korga
3anucaHo camoe CyLEeCTBEHHOE U CLeNaHo 3To camuM obyyatowmmes. He HaOo cTpemMmTbes 3anucatb
LLOCNOBHO BCtO Nnekumto. Takoe 'KOHCMEKTUPOBAHUE' NPUHOCUT Bonblue Bpeaa, Yem
nonb3abl.LlenecoobpasHo BHayane NoHATb OCHOBHYIO MbICTIb, M3Naraemyto EKTOPOM, a 3aTeM
3anucatb ee.XenatenbHO 3anucb OCYLWECTBAATb HA O4HOW CTpaHMue N1cTa Uam oCcTaBnss nons, Ha
KOTOPbIX MO3HEE, NP CAaMOCTOSITENBHON paboTe C KOHCMNEKTOM, MOXHO CLENath LOMNONHUTENbHbIE
3anucK,0TMETUTb HEMOHATHBIE MecTa.KOHCMEKT NeKLMy Nyyile Noapasnensitb Ha NyHKTbl, cobnoaas
KpacHyto CTPOKy. 9ToMy B 60/bLoi cTerneHn ByaoyT cnocobcTBoBaTh BOMPOCHI MiaaHa Nekumn,
NpeLnoXeHHble Npenofasatensm. Cnenyet obpaliate BHUMAHWE HA aKLEHTbI, BbIBOLbI, KOTOPbIE
LenaeT NeKkTop, 0TMeyas Haubornee BaXHble MOMEHTbI B NEKLVOHHOM Matepuane 3amedaHnsimMm
'BAXHO', 'XOPOLWO 3anOMHNUTL' 1 T.N. MOXHO Aenatb 3TO 1 C MOMOLLbIO Pa3HOLBETHbIX MAPKEPOB U
py4Yek, nog4yepkrBasi TepMuHbl 1 onpeneneHus.LlenecoobpasHo paspaboTtatb COBCTBEHHYIO CUCTEMY
coKkpalleHwnin, abbpesunatyp v cumeonoB.OgHaKo Npwv AanbHenwen paboTe ¢ KOHCNEKTOM CUMBONbI
fyyile 3aMeHUTb 0BbIYHBIMM cnoBamu Ans GbICTPOro 3pUTENBHOrO BOCNpUSTMS TekcTa.PaboTtas Hag
KOHCMEKTOM NeKUWiA, Bcerna Heobxo4uMo NCMonb30BaTh HE TONbKO y4eBHIK, HO U Ty nUTepatypy,
KOTOPY!O LOMONHUTENBHO PEKOMEHA0BAN nekTop. IMeHHO Takas cepbe3Has,kponotnueas paboTa c
NEKLMOHHBIM MaTepranom No3BoAuUT ryboKo OBNaAETb TEOPETUHECKMM MATEPUAIOM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHbie| BeinonHeHre nabopatopHbIX 1 NpakTU4eckmx paboT ocylecTBnsieTcs Ha nabopaTopHbIX 1

paboTbl NPakTUYECKMX 3aHSATUSIX B COOTBETCTBUM C rpadoukom yyebHoro npouecca. Ons obecneyeHus
caMocTosITeNbHON paboThl NpenoaasaTensiMm pa3pabarsiBaloTcsl METOAUYECKME YKasaHus no
BbINOIHEHNIO NabopaTopHoi/npakTuydeckoin paboTel.PaboTta ¢ nutepatypoli, ApyruMm NCTOYHMKaMU
MHpopMaLMK, B T.4. 3NIEKTPOHHBIMI MOXET Peann3oBbIBATbCS HA CEMUHAPCKMX U MPaKTUHeCKUX
3aHATUAX. [laHHbIe UCTOYHVKU MHGpopMaLMK MOTyT BbiTb NpeacTaBneHbl Ha ByMaxxHOM u/unim
3/IeKTPOHHOM HOCUTENSX, B TOM 4ucne, B cetu Internet. Mpenoaasatens dpopmynmpyeT Lenb paboTsl ¢
LaHHbIM UCTOYHUKOM MHGOOpMaLMK,ONpeaensieT BpeMsi Ha NpopaboTky LOKyMeHTa 1 doopMy
otyeTHocTU.CaMo 1 B3aMMOMNpoBeEpPKa BbIMOMHEHHBIX 3a4aHW Yalle NCnoNb3yeTcs Ha
CEeMMHAPCKOM,NPakTUYECKOM 3aHATUM 1 UMEET CBOEN LieNbio NpuobpeTeHne Takmnx HaBbIKOB Kak
HabnofeHVe,aHanm3 0TBETOB COKYPCHUKOB, CBEpKa COOCTBEHHbIX Pe3y/bTaToB C
aTanoHamu.PelweHune npobnemMHbIX 1 CUTYaUMOHHbIX 3a4a4 UCMOMb3YEeTCs Ha NEKLMOHHOM,
CEeMMHAPCKOM,NPakTUYECKOM 1 APYrUX BULAX 3aHSATWIA. NpobneMHas/cutyaunoHHas 3afaqa LonxHa
MMETb YeTKYIO (DOPMY/IMPOBKY, K HEM [LOMXHbI ObITh MOCTABNEHbl BOMPOCHI, OTBEThI HA KOTOPbIE
HeobxoOMMo HainT n obocHoBaTb. Kprteprmn oLeHKM NpaBUibHOCTU PeLIEHNSs
NPo6NEMHON/CUTYaLMOHHOM 3a4a4M LONXHbI ObITh N3BECTHbLI BCEM 0OYyYaoWmUMCS.

camocTos- | CamocTosiTenbHas paboTa CTyAeHTOB BK/oYaeT B cebsi BbINONHEHWE NPakTUYecKmx 3anaHmii.lpu

TenbHas BbINOMHEHNMW NPAKTUYECKUX 3a0aHUI CTYAEHT PYKOBOLCTBYETCS NPaBuUiamu, U3N0XEHHbIMU B

pabota onucaHunm paboTbl (onucaHune paboTbl NpefocTaBnseTcs npenonasarenem nmbo B aNEKTPOHHOM
Buae, nmbo Ha TBEPAOM HocuTene, MMbo B yCTHOM doopme). CaMOCTOSTENBHO aHanuanpyet
MOny4yeHHble pesynbTaTthl 1 fenaeT COOTBETCTBYOWME BbiBOAb.CamocTosTenbHas paborta
npoBoAsTCs, ans 6onee rnybokoro yCBOEHUS AUCLMUNAUHBI, NPUOBPETEHNSAHABLIKOB PaboThl C
nMTEepaTypoii, LOKYMEeHTamMm, NepBouCcTo4HrKamm 1 1.n.PekomeHnyemas nuteparypa coobwaercs
npenojaeatenem Ha BBOLHbIX 3aHATUsAX CamocTosTenbHas paboTa Bkntoyaet 2 atana:ii -
OpraHn3aunoHHbIN;2 - 3aKpenneHne n yrnybneHne TeopeTMyeckux 3HaHuii.Ha nepsom atane
CTYLEHT NNaHnpyeT CBOKD CaMOCTOATENbHYO paboTy,KoTopas BKIIOYAET:- YSACHEHNE 3a0aHNs Ha
caMoCTosATENbHYIO paboTy;- Noabop PeKOMEHOOBAHHON NMTEepaTypbl;- COCTaBNEHUE nnaHa paboThl, B
KOTOPOM OMpeLnEensitoTCs OCHOBHbIE MyHKTbI NpeacTosiwel noarotosku.CoctaBneHne nnaHa
LUCUMNAVHMPYET 1 NOBbIWAET OpraHM3oBaHHOCTb B paboTte.BTopoli aTan Bkiovaet
HEMOCPEACTBEHHYIO MOATOTOBKY CTYAEHTA K 3aHATUIO. HaunHaTth HA#o C M3y4YeHUs PEKOMEH0BAHHOA
nutepatypbl. CTyneHTaM pekoMeHayeTcs NonyynTb B bubnnoteyHo-mMHPOPMaLNOHHOM LIEHTPE
MHCTUTYTA y4ebHyo nuTepaTypy no AUCLUMNANHE,HEOOX0OMMYIO ANs 3hdEKTNBHOM PaboThbl HA BCEX
BUAX ayOUTOPHBIX 3aHATUIA, a TakXe A5l CaMoCToATENbHOM paboThl MO U3YHEHWIO AUCUUNAVHDI.
YcnewHoe 0CBOeHME Kypca npearonaraeT akTBHOE, TBOPYECKOE y4acTue CTyoeHTa NyTem
nnaHoOMepPHOW, MoBCeAHEBHON paboThbl. Bonpockl TeM HEOOX0AUMO N3Y4nTb MO XPECTOMATUAHbBIM
NCTOYHMKaM (y4ebHuku, yuebHble nocobusi 1 np.), roe Matepuan nanaraetcs B Hanbonee OOCTYMNHOWM
hopMe, a 3aTeM nepexoamnTb k 6Bonee rnybokoMy YyCBOEHWIO BOMPOCOB BbIOPAHHOM TEMbI, MCMONb3Ys
PEKOMEHOOBAHHYIO M MHYI0 NMTepaTypy. B npouecce nccnenoBaHns nntepatypHbIX UCTOYHUKOB
PEKOMEHOYETCS COCTABNSATb KOHCMEKT, fenas BbiNUCKN C Y4ETOM TEMbl 1 METOANYECKMX YKa3aHWiA.B
npouecce 3Toli paboTbl CTYAEHT LOMKEH CTPEMUTLCS NMOHSTb U 3AMOMHUTL OCHOBHbIE MONOXEHUS
paccMaTprBaeMoro mMatepuana, npuMepsbl, NOSICHSIOWME ero, a Takxe pasobpartbcs B
WAAOCTPaTNBHOM MaTtepuane.B npouecce NoaroToBKY K 3aHATUAM PEKOMEHOYETCS B3AMMHOE
obcyxaeHne maTeprarna, BO BpEMsi KOTOPOro 3aKpPEennsTCs 3HaHWs, a Takxe npuobpeTtaeTtcs
npakTrka B U3NOXEHUN 1 Pa3bACHEHUN MONYYEHHbIX 3HAHWUIA, PA3BMBAETCS PeYb.

3K3aMeH MonrotoBka CTyeHTa K 3k3aMeHy BKlo4aeT B cebsi Tpu aTana:- caMocTosTenbHas paborta B Te4eHue
CeMecTpa;- HenocpeacTBeHHas NoAroToBka B AHU, NPEeAWecTByoWwmne 3a4eTy/aK3aMeHy Nno Temam
Kypca.- MoAroToBKa K OTBETY Ha BOMPOChHI, cofepXxawuecs B buneTtax.Jlutepatypa ons noaroToBKM K
9K3aMeHy pekoMeHayeTcs npenonasarenem u ykasaHa B 9OPe. [Ins nonHoTel yyebHo nHpopmaumm
1 ee CpaBHEHUS Ny4lle UCMOMb30BaTh HE MeHee AByX y4ebHUKoB.CTyNeHT Brpase cam
npuoepxuneatbes Noboi U3 NpeacTaBneHHbIX B y4ebHMKax TOYeK 3peHusi Mo CnopHoii npobneme (B
TOM YKC/e OTIMYHON OT NpenoaaBatens), Ho NMPU YCIOBMU LOCTATOYHOM Hay4YHOW
aprymeHTaummn.OCHOBHbIM UCTOYHVKOM MOATOTOBKW K 9K3aMeHY SIBNSIETCS KOHCMEKT NeKuni, roe
yyebHbI MaTepuan aaeTcsl B CUCTEMATU3VMPOBAHHOM BUAE, OCHOBHbIE MONOXEHUS ero
LeTanvanpyoTcs, NoAKPennsatoTCS COBPEMEHHbIMM cpakTammn 1 MHpopMaumer, KOTopble B CUNy
HOBW3HbI HEe BOWNW B ONy6nMKOBaHHbIE NeYaTHbIe MCTOYHUKM. B xo4e NoAroToBKM K 3K3aMeHy
cTyneHTam Heobxoammo obpaluaTb BHMaHME He TOMbKO Ha YPOBEHb 3arnoMVHaHWsl, HO U Ha CTEeNeHb
NOHUMaHNS nanaraemblx NPo6nem.3k3ameH NPOBOANTCS MO BuneTam, OXBaTbiBalOWMM BECb
NpoAeHHbIR Matepuan. Mo OKOHYaHMM OTBETA 3K3aMEHATOP MOXET 3afaTh CTyOeHTY
LOMOJIHUTESNbHBIE 1 YTOYHSIIOLME BONPOChl. Ha NoAroToBky kK OTBETY MO BOMpocam buneta CTyneHTy
naercs 30 MUHYT C MOMEHTa MofyYyeHns UM buneTa.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacnedyatky pa3gaToyHbix MaTepuanos.
MynbTumMeguiiHast ayauTopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu rOC BO 1 y4ebHbIM nnaHom o cneuunanbHocT: 04.05.01
"PyHpameHTanbHas v npuknagHas xmumMmsa" u cneumannsaummn "HeopraHmdeckas XmMns'".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[l1B.12.01 PaBHoBecue B reTeporeHHbIX HeopraHn4yeckmx
cuctemax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. FenbcomaH, M. W. HeopraHuyeckas xumus : yuebHoe nocobuve / M. . M'enbcpman, B. M. KOcTtpatos. - 2-e nsg., ctep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/4032 (nata obpauieHus: 10.03.2020). - Pexum
LOCTyna: ons aBTopma. NONb3oBaTenei.

2. bepotos, M. A. SlOepHblii MarHUTHbIA PE30HAHC B HEOPraHW4eCcKowm 1 KOOPANHALMOHHOW XuMun. PacTeopsl 1
XnAOKocTun : MoHorpadoms / M. A. depnotos. - Mocksa : PU3MATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT
: ONEKTPOHHBIN // IlaHb : anekTpoHHO-6mbnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/2151 (aata
obpateHus: 10.03.2020). - Pexum goctyna: nns asTopus. rnonb3oBatenei.

JdononHutenbHaa nuteparypa:

1.MeToamnyeckne ykasaHns K CuHTe3am HeopraHudeckmx sewecTs. - KasaHb: K'Y, 2006. - 24 c. - TekCT : 9NeKTPOHHbINA. -
URL: http://old.kpfu.ru/f7/bin_files/chem0008.pdf (nata obpaweHus: 10.03.2020). - Pexwnm gocTtyna: oTKpbITbIN.

2. babkuHa C.C., booc I'.A., beiukosa T.W., OessitoB d.B., KyabmuHa H.J1., Kyteipesa M.IM., CanbHukos HO.U.,
CanpbikoBa 3.A., TumoweHko HO.M. MeToanyeckoe nocobue no oblwein xuMnmn Lasi CaMoCToATENbHON paboTh
cTyneHToB. - KasaHb: KI'Y, 2009. - 131 c. - TekcT : anekTpoHHbIi. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (naTta obpaleHus:
10.03.2020).

3. MnnHka H.J1. 3apayn v ynpaxHeHus no obwei xumnn. - Mockea: ViHterpan-rpecc, 2008. - 240 c. - Pexum pocTyna:
OTKPbITbINA.
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Mporpamma avcumnnvHbl "PaBHoBeCKe B reTeporeHHbIX HeopraHmdeckux cucremax”; 04.05.01 "®dyHaameHTanbHasa v npuknagHas xmmms".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[l1B.12.01 PaBHoBecue B reTeporeHHbIX HeopraHn4yeckmx
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas 1 NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"oa Havana obyyeHus no obpasosatenbHoi nporpamme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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