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Mporpamma gucumnnuHel "PaBHOBECKE B reTePOreHHbIX HeopraHmyeckmnx cuctemax”; 04.03.01 "Xumus".

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 gucumnnuHel "PaBHOBECKE B reTePOreHHbIX HeopraHmyeckmnx cuctemax”; 04.03.01 "Xumus".

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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

MnK-2 CnocobeH ncnonb3oBatb NPUOBPETEHHBIE HABLIKM NMPOBEAEHNSI XMUMUYECKOrO
SKCMeprMeHTa, OCHOBHbIE CUHTETMYECKNE U aHannTU4eckmue MeTodbl NonyyeHms un
nccnenoBaHNs XMMUYECKUX BELWECTB Y peakuunin Npy peweHnn npodeccroHanbHbIX
3apad

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

MPUHLMNBI NOCTPOEHNSA 0a30BbIX Anarpamm HeopraHn4eckmx CUCTEM: 0OHO-, OBYX- N TPEXKOMMOHEHTHbIX, TpOI7IHbIX
B3aWMHbIX, BOOHO-CONEBbLIX, NX I'IpOGKLLI/II7I N CEYEHUNIA; BO3MOXHOCTU 1 obnactu NnpUMEeHeHNs OCHOBHbIX METOL0B
pu3nko-xmmmnyeckoro aHannsa.

JonxeH ymeTb:

cB06OIHO OPUEeHTMPOBATLCA B TEOPETUYECKNX BONpocax TepMoanHaMUK reteporeHHbIX npoLeccos,
reoMeTpm4eCckomM n aHannTn4eCkKom npencrasieHnn reteporeHHbIX CUCTEM; NPUMEHATb 3HAHUA MO reTeporeHHbIX
cuctemMam gns peweHnsa npakTtn4ecknx 3aanad B obnacTtu xummun reTeporeHHbIX NpoLeccoB; yMeTb: Bbl6|/|paTb, B
3aBUCUMOCTW OT 3ada4n, NOCTaBNEHHON 3KCNepnMeHTaTopoMm, Te MeToabl CpI/I3I/IKO-XI/IMI/I‘-IeCKOFO aHannsa, KotTopble
Hanbonee onTUManbHO CI'IOCO6CTBWOT X peleHuto.

JlonxeH Bnagetb:

HaBbIKaMy NMOCTPOEHUS AVArpaMM COCTOSHUS U N3BNEYEHUS N3 HUX MHCPOPMALMW MO PABHOBECKSIM reTEPOreHHbIX
CUCTEM; [OCTATOYHOW UHChOPMaLME ONs CAMOCTOSTENbHOMO OCBOEHNS METOAMK paboThbl HA OTAENbHbIX Nprubopax u
npaBun nx aKcnnyaTaumm.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CNoCcoBHOCTb OPUEHTUPOBATLCS B TEOPETMHECKMX BONPOCaX TEPMOAVHAMUKMN FeTepPOreHHbIX NPoLEeCcCoB,
reoMeTpUYeckoM 1 aHaNUMTUHECKOM MPENCTABNEHUN FreTEPOreHHbIX CUCTEM; MPUMEHSITb 3HAHMS MO reTEPOreHHbIX
crucTemMaMm Asisl peleHns NpakTUYecknx 3anady B 06nact XMMnn reTeporeHHbIX MpoLeccoB;

cnocobHoCTb MOCTPOEHNA OuarpaMM COCTOSAHUSA N U3BNEYEHUS N3 HUX MHJpopMaL M No paBHOBECUSAM FreTeporeHHbIX
CUCTEM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.12.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHoin obpasoBatenbHol nporpamMmbl 04.03.01 "Xumunsa (HeopraHuyeckas xumms)" n 0THOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBauBaetcs Ha 4 kypce B 8 ceMecTpe.

3. 06bem aucuMnInHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI COCTaBnsieT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 68 4aca(oB), B TOM Yucie nekuun - 32 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboTsl - 0 Yaca(os).

CamocTositenbHas pabota - 4 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDL: 3K3aMeH B 8 ceMecTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. OCHOBHble NOHATWSA U

NPVHUMUMbLI TEPMOANHAMUKIN
1.|reTeporeHHbIX NpPoLEeCcCoB. 8 4 0 6 2

AHannTu4eckoe onmcaHne asosbix

paBHOBECUN.

Tema 2. lnarpamma coctosiHMS
2./00HOKOMMOHEHTHOW CUCTEMBI 8 4 0 4 2

(P-V-T). 3akoHbl KoHoBanosa.

Tema 3. dndbdbepeHumanbHbIn
TepMmnyeckuii aHann3. KoMnnekcHoln
3.[Tepmunyeckuin aHanus. M3obpaxeHune 8 6 0 6 0
cocTaea Ha amarpammax
[IBYXKOMMOHEHTHbIX CUCTEM.

Tema 4. BuHapHble CUCTEMbI C

4.|XMMnyeckum coegmHeHnem. Teepaple 8 4 0 4 0
pacTeopbl.
Tema 5. PeHTreHopa30BbI aHanma.

5.[MoaroTtoBka obpasLos k 8 4 0 4 0
nccnenoBaHuio.

Tema 6. TpexKOMMOHEHTHbIE
cucTeMbl, crnocobbl 3obpaxeHus
cocTasa. [pouecchl kpuctannnsaumm
6.[cnnaBoB TPONHOW CUCTEMDI 8 6 0 6 0
9BTEKTMYECKOro Tuna. TpoiiHble
cucTeMbl ¢ 06pa3oBaHNEM TBEPObIX
pacTBOpPOB.

Tema 7. PazbueHne anarpamm Ha
BTOPWYHbIE TPOWHbIE CUCTEMbI.
v Jwnarpammbl pacTBOPUMOCTU

"[TPEXKOMMOHEHTHbIX CUCTEM. 8 4 0 6 0
[BonHble conu. NoHsATHE O
TBEPAOMa3HbIX peakLmsaX.
Toro 32 0 36 4

4.2 CopepxaHue aucUUNIUHLI (MOBYNSA)

Tema 1. OCHOBHbIe NOHATUA U npUuHUMNbl TepMOOVNHAMUKU reTeporeHHbIX Npoueccos. AHanutnyeckoe onucaHue
¢ha30BbIX paBHOBECUN.

OnpepeneHne npeameta. OCHOBHbIE NOHATUS M NPUHUMMLI. TepMoanHaMmka reTeporeHHblX npoueccos. [NpumeHeHne
OCHOBHbIX 3aKOHOB TEPMOANHAMUKN K reTEPOreHHbIM paBHOBECUSIM. AHANNTUYECKOE onucaHme pasosbiX PaBHOBECUIA:
ypaBHeHWe COCTOsIHUS dpasbl. YCNoBuMs paBHOBeCUS (pa3s. YCnoBus cTabunbHOCTY PaBHOBECUIA U CMELLEHNE
pasHoBecuii. Pa3oBble peakLun.

Tema 2. lnarpaMma COCTOSIHMSI OAHOKOMIMOHEHTHOM cuctembl (P-V-T). 3akoHbl KoHOBanosa.

Lunarpamma COCTOSHNS 0LHOKOMMOHEHTHOW cucTembl (P-V-T). TepMoamHammnyeckoe 060CHOBaHNE 04HOKOMMOHEHTHOM
cuctembl. [yxdpasHble n TpéxdpasHbie paBHOBECKS: B OAHOKOMMOHEHTHbIX cuctemax. 3akoHbl KoHoBanosa.
"eomeTpuyeckoe onmcaHne gpasosbix paBHOBECUIA. [TONMMOPIN3M (SHAHTUO U MOHOTPONUS) B OLHOKOMMOHEHTHOW
cucteme. PaBHoBecus (cTaburbHble, MeTacTabuibHble U NABUNBHBIE).

Tema 3. OudocpepeHumanbHbIl TepMuyecknin aHanus. KomnnekcHbin TepMuyeckui aHanus. UsobpaxeHue
cocTaBa Ha gmarpammax OBYXKOMMOHEHTHbIX CUCTEM.

JByXKOMMOHEHTHbIE CUCTEMBI. [TpYIMEHEHUE 3aKOHOB TEPMOANHAMUKM K FETEPOr€HHbIM PaBHOBECUSIM BMHAPHBIX CUCTEM.
MpaBuno ¢as B NPUMEHEHUN K OBYXKOMMOHEHTHbIM cMcTeMaM. bu-, MOHO- U HOHBapPUAHTHOCTb CUCTEMBI. T-X
anarpammbl. Cnocobbl BoIPAXXEHNSI KOHLEHTPALMIA, MCMONb3YEMbIX B (OU3NKO-XMMUYECKOM aHanuse. dopmyibl
nepecyeTa 13 MacCoBbIX [OMEW B MONbHbIE 1 HA0HOPOT.

Tema 4. BuHapHble CUCTEMbI C XUMUYECKUM cOoeauHeHueM. TBepable pacTBOPbI.
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M3aMeHeHne nonoxeHus HOHBAPWUaHTHbIX TOYEK NP N3MEHEHUN crnocoba Bblpa>XeHuns KOHLI,GHTp3LI,I/II7I. BI/IHaprIe
CUCTEMbI B Clly4ae o6paaoBaH|/|;| KOMMOHEHTaMN XMMNYECKUX COEQMHEHUIA, NNABALWMNXCA KOHIPY3HTHO N MHKOHIPY3HTHO.

LOuncTtektuka. MNeputekTrka. CUHrynsipHole To4kW. MocTpoeHrne anarpamm no KpMBbIM OXNaxXaeHust (HarpesaHus).
BrvHapHble cuctembl ¢ TBepAbIMM pacTBopamMu. Tunbl TBEPAbIX PACTBOPOB (3aMELLEHUS, BHEAPEHNS U BbIHUTAHNS).

Tema 5. PeHtreHocha3oBbi aHanu3. Moarotoska o6pa3LoB K UCCNe 4,0BaHUIO.

HeorpaHuyeHHas 1 orpaHWyeHHas pacTBOPUMOCTb KOMMOHEHTOB B TBEPLOM COCTOsSHUM. Knaccudoukaums guarpamMm ¢
TBEPAbIMM pacTeopamu no Posebomy. TBepLble pacTBOPbI HA OCHOBE COEAUHEHUI, 0OPa30BaHHbIX KOMMOHEHTaMM
cucTeMbl. PaunoHanbHble 1 uppauvoHanbHble MakcuMyMbl. JanbToHuabl u 6eptonnnapl. Buabl nsotepm onanyeckmx
CBOWCTB N5 COEMHEHUIT ONPELENEHHOr0 1 HeonNpeaeneHHoro coctasa. [yt kpuctannmsauum oas no auarpammam
pasnuyHoro Trna. TepMoauHaMUYeckunii BbIBOL Anarpamm 6uHapHbIx cucteM. MNpespalleHre B TBEPLOM COCTOSIHUN,
KOMMOHEHTOB, COEIMHEHMIA, 0BPa30BaHHbIX KOMMOHEHTaMW, TBEPAbLIX PACTBOPOB (MONMMOPIN3M, PACCIIOEHME,
06pas3oBaHne COeAVNHEHN, 3BEKTOULHbBIE Y NMEPUTEKTONAHBIE NPEBPALLEHNS).

Tema 6. TpeXxKOMNOHEHTHblEe cUCTEMbI, CNOCOObl N3006paxeHus coctaea. Mpouecchbl KpUcTanIn3auum cniaBoB
TPOWMHOM CUCTEMbI 3BTEKTUYECKOro Tuna. TporHble cUCTeMbl ¢ 06pa3oBaHUEM TBEpPAbIX PpacTBOPOB.

TpexkoMnoHeHTHble cucTeMbl. Cnocobbl 3obpaxeHns coctasa. MNpuMeHeHne npasuna goas. MNoctpoeHne 06bEMHO
Avarpammbl 1 ee NpoekLmnin Ha nnockocTu. Npaenna pbidara u LeHTpa TaXecTun. TporiHas cucteMa SBTeKTMHECKOro
Tna. MNocTpoeHne n3o- n NoAMTEPMMYECKUX paspe3oB. [pouecchl KpucTanaMsauum cnnasos TPONHON CUCTEMBI
SBTEKTMYECKOro Tvna. TporiHble CUCTEMbI C ABONHBIMUA Y TPONHBIMU COEANHEHUSMW, NNABSLUMMNCS KOHIPYSHTHO U
WHKOHIPYy3aHTHO. KBa3nbrHapHble ceveHus. TpuaHrynsaums auarpamm TPOMHbIX CUCTEM. TPOHbIE CUCTEMBI C
06pas3oBaHMeM TBEPbIX PACTBOPOB: B OAHOM, ABYX U Tpex HOKOBbIX (BHAPHbIX) cucTeMax. TPoliHbie B3anMHble
cuctembl. Keagpar coctaea.

Tema 7. Pa3bneHue guarpamm Ha BTOPUUYHbIE TPOMHBbIE CUCTEMBI. [lnarpamMmbl paCTBOPMMOCTH
TPEXKOMIMOHEHTHbIX cucteM. IiBoHble conun. NMoHATUe o TBepaodasHbIX peakuUsax.

Obpatumble 1 HeobpaTMble B3aUMHbIE CUCTEMbI. Pa3bueHne Ha BTOpUYHbIE TPOMHbIE cMCTEMb. CTabunbHas u
HecTabunbHas AuaroHanb Ha KBagpaTte coCcTaBa TPOWHbIX B3aUMHbIX CUCTEM. [lmarpaMmbl pacTBOPMMOCTH
TPEXKOMMOHEHTHbIX cucTeM. Cnocobbl nx n3obpaxeHus. 3oTepmmyeckue ceveHuns. 98ToHrKa. [BoiHblE conu,
KOHFPY3HTHO W MHKOHIPY3HTHO pacTBopuMble. MoHSTVE 0 TBepLOMha3HbIX peakLUsX.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYIO0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTENbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - Nnporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHero pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yypexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHbili yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucunrninHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEpPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I artTectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas nHgpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 0By4eHus Mo AUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLIEHKYM MO AMCUUMNIVHE (MOZYIO);

- onucaHve nopsiaka NpUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 97IEKTPOHHOM BULE - Yepe3 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMbI HA OCHOBAHMM 3akmio4eHHbIX KPY norosopos ¢
npasoobnagatensimu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum bunetam B COOTBETCTBUM C NpaBmnamu nonb3osaHus HayyHol 6ubnmoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepatypbl, HEO6XOAMMON A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncumMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCTOBUIA
noroeopoB K@Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNEKTOBaHNUS OOHA0B Hay4Hoi
6unbnuotekn Kdy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

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/

O6pasoBaTenbHbIli nopTan no xmmum - http://www.chemiemania.ru/chemie-99.html
ObpaszoBaTenbHblil mopTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHOaumm

nexuuu KoHcnekTupoBaHve nekuuii - CNOXHbIA BUA By30BCKOW ayAuTOpHON paboTel, Npeanonararmlui
WHTEHCMBHYIO YMCTBEHHYIO OESATENbHOCTb CTyAeHTa. KOHCMNEKT SABNSeTCS None3HblM Toraa, korga
3anucaHo camoe CyLEeCTBEHHOE U CLenaHo 3To camum obyyatowmmes. He Hapo cTpemMuTbes 3anucatb
IIOCNOBHO BCIO Nekumto. Takoe 'KOHCMeKTMpoBaHme' NpuHocuT 6orblue Bpeaa, 4eM nonb3abl.
LlenecoobpasHo BHa4asne NoHsiTb OCHOBHYIO MbIC/b, M3araeMyto IeKTOPOM, a 3aTeM 3anucartb ee.
XenartenbHo 3anucb OCYIWECTBASATL HA OOHOM CTPaHWLE NMCTA UM OCTaBnsAs MONs, Ha KOTOPbIX
nosgHee, NPV caMoCcToATeNbHOM paboTe ¢ KOHCMEKTOM, MOXHO CAeNnaTb OOMNONHUTENbHbIE 3anncH,
OTMETUTb HEMNOHATHbIE MECTA.

KoHcnekT nekuun nyywe nogpasnenstb Ha NyHKTbl, cobnioaas KpacHylo CTPOKy. ToMy B H0/bLIOW
cteneHu ByayT cnocobcTBOBaTbL BOMPOCHI MaHa Nekuun, NpeanoxeHHole npenogasarensim. Cnegyet
obpalaTtbe BHMMAHME Ha akLUEeHTbI, BbIBOAbI, KOTOPbLIE OenaeT NeKTop, oTMedas Hanbonee BaxHble
MOMEHTbI B IEKUMOHHOM Martepuane 3amedyaHusamMm 'BaXXHO', 'XOPOLWOo 3anoMHMTL' 1 T.M. MoXHO genatb
5TO M C NOMOLLbIO PA3HOLBETHbLIX MAPKEPOB UK py4Yek, NOAYEPKUBAS TEPMUHBI 1 ONpedeneHus.
LlenecoobpasHo paspabotatb COBCTBEHHYIO CUCTEMY COKpallueHwnin, abbpeBmaTyp 1 CUMBOJIOB.
OnHako npw ganbHenwern paboTe ¢ KOHCNEKTOM CUMBOJIbI JyHle 3aMEHUTb 0ObIYHLIMYK ClIOBaMK 4)is
6bICTPOro 3pPUTENBHOMO BOCTIPUSITUS TEKCTA.

PaboTtasi Han KOHCNEKTOM NIeKUWii, Bceraa HeobxoanMo NCMOoNb30BaTh HE TOMBKO YHEOHUK, HO U Ty
nuTeparypy, KOTOpyto OOMNONHUTENBHO PEKOMEHO0BAN EKTOP. VIMEHHO Takas cepbesHas,
KpornoTnneasl paboTta ¢ NeKUMOHHbIM MaTepuanom no3sonnT ryboko OBNageTb TEOPEeTUHECKUM
mMarepuanom.
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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 paspabaroiBaloTcs METOAUYECKME YKasaHUs no
BbINO/IHEHMIO NabopaToOPHON/NPaKTUHEecKoi paboThi.
PaboTa c nutepaTypoii, ApYrMMn UCTOYHUKAMW UHCPOPMAaLMK, B T.4. SNIEKTPOHHBIMUA MOXET
peann3oBbiBaTbCSH HA CEMUHAPCKUX U NMPAKTUYECKMX 3aHATUSAX. [laHHbIe NCTOYHMKU MHGDOpMaLUK
MoryT 6biTb NpeacTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHe, B CETH
Internet. Mpenogaeatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWi Yalle NCMoNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEM Lienbtio NpuobpeTeHre Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHVKOB, CBEpKa CODCTBEHHBIX PE3YNbTAaTOB C 3TaloHaAMM.
PeleHune npobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCKoM 1 ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKYIo
POPMY/IMPOBKY, K HEM [ONMXHbI ObITb MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTA 1
06ocHoBaTb. KprTepnu oueHKU NpaBuibHOCTU PELIEHNS NPOBNEeMHOI/CUTYaLMOHHOM 3a8a4y fOMXHbI
6bITb N3BECTHBI BCEM 00yYatowmMmcs.

camocTosi- | CamocTosiTenbHas paboTa CTyneHTOB BKOYaeT B cebsi BbINONHEHWE NPaKTUYECKMX 3a0aHWIA.
TenbHas Mpw BBINOAHEHNW NPAKTUHECKUX 3a0aHUI CTYAEHT PYKOBOLCTBYETCS NpaBunamu, N3N0XEHHbIMU B
pabota onucaHum paboTbl (onMcaHune paboTbl NpefocTaBnseTcs npenonasarenem nmbo B aNEKTPOHHOM

Buae, nmbo Ha TBEPAOM HocuTene, MMbo B yCTHOM doopme). CaMOCTOSTENBHO aHanuanpyet

MONyYeHHble pesynbTaTthl U AenaeT COOTBETCTBYIOLWME BbIBOLbI.

CamocTosiTenbHas pabota nposoasatcs, ons 6onee rnybokoro yCBOEHWUS LUCUMMANHBI, TPUobpeTeHns

HaBbIKOB PaboTbl C NUTEPATYPOI, LOKYMEHTAMU, MEPBONCTOYHMKAMU W T.M.

PekomeHoyemas nutepatypa cooblaeTcs npenonaBatenem Ha BBOAHbIX 3aHATUSX

CamocTosiTenbHas paborta BkntodaeT 2 atana:

11 - opraHM3aunOHHbIN;

204 - 3aKpenneHne n yrnybneHne TeopeTuYecKnx 3HaHum.

Ha nepBom aTane CTyoeHT nnaHMpyeT CBOK CaMOCTOSTENbHYIO paboTy,

KoTOpas BKYaeT:

- YSICHEHVE 3alaHUs HA CaMOCTOSATENbHYIO paboTy;

- nogbop pekoMeHO0BaHHOM NMTepaTypbl;

- cocTaeneHue nnaHa paboTbl, B KOTOPOM OMNPENENSAOTCS OCHOBHBIE NYHKTHI

npencTosLen NoaroToBKy.

CocTaBneHue nnaHa OMCUMNAVHUPYET U NOBbLIWAET OPraHM30BaHHOCTb B paboTe.

Bropoit atan BkoYaeT HENOCPELCTBEHHYO MOArOTOBKY CTYAEHTA K 3aHATUIO. HaunHaTb Hamo ¢

N3Yy4eHNs PEKOMEHL0BaHHON nuTepaTypbl. CTyAeHTaM PEKOMEHLYEeTCS MOAYYUTb B

BnbnmoTeyHo-UHHOPMALIMOHHOM LIEHTPE MHCTUTYTA y4eBOHYI0 InTepaTypy no AMCLUMNVHE,

HeobxooMMyto Anst adpdekTMBHOM paboThbl HA BCEX BUAAX Ay AUTOPHBIX 3aHATUIA, a TaKXe Ans

CaMOCTOSATENbHON PaboThbl MO U3YHEHWIO AUCUMMAMHBL. YCMEWHoe 0CBOEHUE Kypca npeanonaraet

aKTMBHOE, TBOPYECKOE y4acTue CTyOeHTA NyTEM NNaHOMEPHOW, MOBCeaHEBHON paboTbl. Bonpockl Tem

Heo6X0OMMO M3Y4NTb MO XPECTOMATUIAHBIM NCTOYHUKAM (y4ebHMKK, y4ebHble nocobus v np.), rae

matepuan nanaraetcs B Hanbonee OOCTYrNHOW chopMe, a 3aTeM nepexoamnTb kK bonee rnybokomy

YCBOEHMIO BOMPOCOB BbIGpaHHOW TEMbI, UCMOMb3Yyst PEKOMEHLOBAHHYIO 1 UHYIO nuTepatypy. B

npoLecce NCCnenoBaHUs NNTePaTyPHbIX UCTOYHUKOB PEKOMEHOYETCS COCTABNATb KOHCNEKT, Aenas

BbIMNUCKM C YYETOM TEMbI 1 METOANYECKMX YKa3aHWIA.

B npouecce aT0ii paboTbl CTYAEHT LONXEH CTPEMUTLCS MOHSTh 1 3aNOMHUTbL OCHOBHbIE MONOXEHWS

paccMaTprBaeMoro matepuana, npuMepsbl, NOSICHSIOWME ero, a Takxe pasobpartbcs B

WAMIOCTPATNBHOM Matepuane.

B npouecce noaroToBkM K 3aHATUSIM PEKOMEHOYETCS B3aUMHOE 0BCyXaeHWe Mateprana, BO BPEMS

KOTOPOro 3aKpenstoTCs 3HAHUS, a TakKe NProbpeTaeTCsl MPakTMKa B M3NOXEHNN U PA3bACHEHNUM

MONYYEHHBIX 3HAHWI, Pa3BMBAETCS Peub.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3ameH MonroToBka CTyAeHTa K aK3aMeHy BK/oyaeT B cebs Tpu atana:

- camocTosiTeNnbHas paboTa B Te4eHne CeMecTpa;

- HenocpeacTBeHHas NOAroToBKA B [HWU, NPeAWEeCTByolMe 3a4eTy/aK3aMeHy Mo TeMaM Kypca.

- NOJroTOBKa K OTBETY Ha BOMPOCHI, coAepXalmecs B bunetax.

Nutepatypa ons NoAroToBKU K 9K3aMeHy pekoMeHIyeTcs npernogasartenemM n ykasaHa 8 9OPe. ns
MONHOTLI y4e6HOM NHCpoPMaLMK N ee CPpaBHEHUS NyYlie UCMoNb30BaTb He MeHee ABYX y4eOHVKOB.
CTyneHT BnpaBe caM NpuaepXmBaTbcs Nobol U3 NpencTaBneHHbIX B y4eBHMKaX TOYEK 3peHust Nno
cropHoli npobneme (B TOM 41cre OTANYHOM OT Npenonasartens), Ho NPW YCNoBMU NOCTaTOYHOM
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHMKOM MOLrOTOBKM K 9K3aMeHy SIBNSIeTCS KOHCMEKT NeKUunii, rae y4ebHbili matepuran
[laeTcsl B CMCTeMaTU3NPOBaHHOM BUOE, OCHOBHbIE NMONOXEHUS ero OeTannanpyoTcs, NoaKpennsoTcs
COBPEMEHHbIMU (haKTaMu 1 MHpopMaUmMeld, KOTopble B CUNY HOBU3HbI HE BOWN B ONyHNMKOBaHHbIE
neyaTtHble UCTOYHUKW. B xolle MoAroToBKkM K ak3aMeHy CTyaeHTaM HeobxoauMo obpallaTe BHMMaHWe
He TONbKO Ha YpOBEHb 3aMOMUHAHUS, HO 1 Ha CTerneHb MOHMMAaHMWS n3naraeMblx Npobnem.

SK3aMeH NpoBoauTcs Mo 6uneTtam, oxBaTbiBalOWMM BECb NPOAEHHbI MaTepuan. 1o okoH4YaHUK
OTBETa 9K3aMeHaTop MOXeT 3aAaTh CTYAeHTY JOMONHUTENbHbIE U YTOYHSIIOWMe Bonpockl. Ha
NoaroToBKY K OTBETY Mo Bonpocam buneta ctyaeHTy aaetcs 30 MUHYT C MOMEHTA MOoNy4YeHusl UM
bunera.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MNMoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apantauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabypoBaHus TeKcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW A 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUNPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

am PAEKTPOHHBH
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xummna" n npochunio Noarotosku "HeopraHmdeckas xmmns'".
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51.B.[l1B.12.01 PaBHoBecue B reTeporeHHbIX HeopraHn4yeckmx
cuctemax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodbmnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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 obpaueHus: 13.03.2020). - Pexum
JnocTyna: ans aBTopus. nonb3osaTenew.

2. ®enotos, M. A. SloepHbIi MarHUTHbI PE30HAHC B HEOPraHNYEeCKOW U KOOPANHALMOHHOW XMmn. Pacteopsbl 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: 13.03.2020). - Pexxum goctyna: 4ns asTopus. rnonb3oBatenei.

JononHuTtenbHas nuteparypa:

1.MeToamyeckme ykasaHus K CMHTE3aM HeopraHnyeckumx selecTs. - KazaHb: KI'Y, 2006. - 24 c¢. - TeKCT : 9NeKTPOHHbINA. -
URL: http://old.kpfu.ru/f7/bin_files/chem0008.pdf (aata obpaieHuns: 13.03.2020). - Pexxum nocTyna: OTKpbITbIA.

2. babkura C.C., booc I".A., Briukosa T.W., Oessito ®.B., Kyabmuna H.J1., Kyteipesa M.IM., CanbHukos tO.U.,
Canpebikosa 3.A., TumoweHko KO.M. MeToguyeckoe nocobue no obLwein Xummnm Aisi camocTosTenbHOl paboTol
cTyneHTOoB. - KasaHb: K'Y, 2009. - 131 c. - TekcT : anekTpoHHbIn. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (aaTta obpalleHus:
13.03.2020). - Pexwum goctyna: oTKpbITbIW.

3. MnuHka H.J1. 3anaum n ynpaxHerust no obweit xumnm. - Mockea: UHTerpan-fpecc, 2008. - 240 c.
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cuctemax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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