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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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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
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OriK-2 BnajgeHneM HaBblkaMu npoBeneHnsa XmMMmn4eckoro aKkcnepmmeHTa, OCHOBHbIMUA
CUHTEeTU4YeCKUMUN N aHaANTUTU4EeCKMMN MeTooaMn nony4yeHnsa n nccnenosaHmn4
XUMNYECKUX BELWEeCTB U peaKLLMVI

OriK-3 CMOCOBHOCTBIO NCMONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX OUCLUMVH B
npodpeccnoHanbHom OesTenbHOCTU
OrkK-6 3HAHMEM HOPM TEXHUKM 6e30MacHOCTM 1 YMEHMEM peann3oBaThb UX B NabopaTopHbIX
N TEXHONOMMYECKUX YCITOBUSIX
MK-1 CMOCOBHOCTBIO BLINONMHSATL CTaHAAPTHBIE OnepaLuy No npeanaraeMbiM METOANKAM
MnK-3 BnafeHneM CUCTEMOI (PyHAAMEHTANbHBIX XUMUYECKMX MOHATUIA
MnK-4 CMOCOBHOCTBIO NPUMEHSITH OCHOBHbIE ECTECTBEHHOHAYYHbIE 3AKOHbI 1
3aKOHOMEPHOCTMN Pa3BUTUS XMMUYECKO HAayKW MPU aHanm3e nony4yeHHbIX
pe3ynbTaToB
MnK-7 BnageHneM Metonamu 6e30nacHoOro obpalleHust ¢ XMMUYeCKMM Matepmanamm ¢

Y4ETOM NX PUINYECKNX U XUMUYECKUX CBOWCTB

Obyyatolpmincs, 0OCBOMBLUNIA LUCLUMANHY (MOLYNb):
JonxeH 3HaTb:

MPUHLMMbBI NOCTPOEHMS Oa30BbIX AuarpamMm HEOPraHNYECKMX CUCTEM: OLHO-, ABYX- U TPEXKOMMOHEHTHbIX, TPOWHbIX
B3aMMHbIX, BOLHO-CONEBbIX, UX MPOEKLMIA U CEYEHNA; BO3MOXHOCTU 1 061acTy NPUMEHEHNS OCHOBHbBIX METOL0B
PU3NKO-XMMMNYECKOrO aHanmaa.

JonxeH ymeTtb:

cB0HOAHO OPUEHTMPOBATLCS B TEOPETUYECKUX BONPOCAX TEPMOANHAMUKM reTEPOreHHbIX MPOLIECCOB,
reoMeTpnU4eckoM 1 aHaNUTUHECKOM MPEeLNCTABNEHUN FreTEPOreHHbIX CUCTEM; MPUMEHSITb 3HAHMS MO reTEePOreHHbIX
cucTemMaMm 4sisl pelleHns NpakTUYecknx 3aaady B 06nact XuMnn reTeporeHHbIX MPoLIEeCCOoB; yMeTb: BblbupaTth, B
3aBUCKMOCTM OT 3a[a4u, NOCTABNEHHOW 3KCMEPUMEHTATOPOM, Te METObl (PU3MKO-XMMMYECKOr0 aHanmaa, Kotopble
Hanbonee onTMManbHO CrNocoBCTBYIOT KX PELEHNUIO.

JlonxeH Bnanetb:

HaBbIKaMV MOCTPOEHUS AVArPaMM COCTOSIHWS U N3BIEYEHUS N3 HUX MHCPOPMALMM MO PABHOBECUSIM r€TEPOre€HHbIX
CUCTEM; [OCTATOYHOW UHCDOPMALME /1S CAMOCTOSTENbHOMO OCBOEHNS METOAMK PaboThl HA OTAENbHbIX Nprbopax u
npaBun nx aKcnnyaTaumm.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

CrnocobHOCTb OpPUEeHTNPOBATLCA B TEOpPEeTU4eCKnX Bonpocax TepmMoanHaMmnKn reteporeHHbiX npoueccos,
reomMeTpm4eckomM n aHannTn4eCkKoM npencrasneHn reteporeHHblX CUCTEM; NPUMEHATb 3HAHWA MO reTeporeHHbIX
cucteMam Ons peweHnsa npakTn4ecknx 3anad B obnacTu xumMmu reTeporeHHbIX NpoLeccoB,

cnocobHoCTb NMOCTPOEHNA OuarpaMMm COCTOSAHUA N U3BNEYEHUS N3 HUX MHJpopMaumm No paBHOBECUSAM FreTeporeHHbIX
CUCTEM.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 s 11. Bl YHH
rlorlyfos

AR 5 AN LM O



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

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasaen "B1.B.AB.12 OucuunanHbl (Mogynm)" OCHOBHOM NpodhecCnoHanbHOM
obpazosatenbHol nporpammbl 04.03.01 "Xumusi (He NpeLycMOTPEHO)" U OTHOCUTCS K AMCUMNANHAM MO BbiBOpYy.
OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLMMANHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 64 4aca(oB), B TOM yncie nekuum - 32 yaca(oB), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 32 yaca(oB), KOHTPONb CAMOCTOSTeNbHOM paboThl - 0 Yaca(os).

CamocTositensHas paborta - 8 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 9K3aMeH B 8 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckmii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOLBYNIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumninHbl / UX TPYAOEMKOCTb CamocTosiTeNbHas
N Monyns Cemectp (B yacax) pabota
MpakTnyeckumellabopaTopHbie)
Jlekunm 3aHATUSA paboTbl

Tema 1. OCHOBHbIE MNOHATUS U

NPUHLMMBI TEPMOANHAMUKM
1.|reTeporeHHbIX NpoL,eccos. 8 4 0 4 4

AHanuTuyeckoe onucaHue asoBbIX

paBHOBECUA.

Tema 2. [lnarpamma coctosHMs
2.|00HOKOMIMOHEHTHOM CUCTEMBI 8 4 0 4 4

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

Tema 3. dndbcbepeHumanbHbii
TepMuyeckumin aHanna. KoMnnekcHbli
3.[Tepmuyeckuin aHanuns. M3obpaxeHue 8 6 0 4 0
cocTasa Ha auarpammax
OBYXKOMMOHEHTHbIX CUCTEM.

Tema 4. BuHapHble cucTemsl ¢

4.[xummnyecknm coenmHeHneM. Teepable 8 4 0 4 0
pacTsopbl.
Tema 5. PeHTreHoha30BbI aHanmna.

5.[MoaroTtoBka obpasLos. kK 8 4 0 4 0
nccnegoBaHuio.

Tema 6. TpexKOMMOHEHTHbIE
CUCTEMBI, CNOCOBbI M30BpaxeHus
coctasa. [Mpouecchl kpuctanansauum
6.[cnnaBoB TPONHOM CUCTEMBI 8 6 0 6 0
9BTEKTMYECKOro Tuna. TpoiiHble
CUCTEMbI C 06pa30BaAHNEM TBEPLObIX
pacTBOpPOB.

Tema 7. PazbueHve anarpamm Ha
BTOPWYHbIE TPOWHbIE CUCTEMBI.
v IOwnarpammbl pacTBOPUMOCTU 8

"[TPEXKOMMOHEHTHBIX CUCTEM. 4 0 6 0
JlBoiiHble conu. MoHsATHE 0
TBEPAOMA3HbBIX peakLmsX.
Toro 32 0 32 8

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

Tema 1. OCHOBHbIe NOHATUA U MPUHUMNbI TePMOOVNHAMUKU reTeporeHHbIX Npoueccos. AHanuTnyeckoe onucaHuve
¢a30BbIX paBHOBECUMN.
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Orlpe,ueneHme npegMmerta. OCHOBHbIE MOHATUS U npuHUKMNbI. TepMO,EI,I/IHaMI/IKa reteporeHHbIX Npoueccos. I'IpleeHeHme
OCHOBHbIX 3aKOHOB TepMOANHaMUKN K reteporeHHbIM paBHOBECUAM. AHanuntnyeckoe onucaHue pas3oBbIX paBHOBeCI/II7IZ
ypaBHeHWe COCTOSAHUSA pasbl. Ycnosus paBHOBecusa pas. Ycnosusi ctabunbHoOCTU paBHOBeCVII7I n cMelleHne
paBHOBeCMVI. ®dazoBble peakunn.

Tema 2. luarpamma cOCTOSIHUSI OAHOKOMMOHEeHTHOW cuctemsbl (P-V-T). 3akoHbl KoHOBanoBa.

LunarpamMma CoCTOsIHUS OQHOKOMMOHEHTHOW cucTeMmbl (P-V-T). TepmoamHamMmyeckoe 060CHOBaHWE OJHOKOMMOHEHTHOM
cuctembl. [iByxdpasHble n TpExdpasHbie paBHOBECKS: B OJAHOKOMMOHEHTHbIX cuctemax. 3akoHbl KoHoBanosa.
["eoMeTpuyeckoe onmcaHne pasosbix paBHOBECUI. [TonnMopdnam (SHAHTUO 1 MOHOTPOMKUS) B OLHOKOMMNOHEHTHOM
cucteme. PaBHoBecus (CcTabunbHble, MeTacTabunbHble 1 NabuibHbIE).

Tema 3. OudcbdoepeHumanbHbIl TepMuyeckuii aHannu3a. KoMnnekcHbii Tepmuueckuin aHanus. M3obpaxeHue
cocTaBa Ha auarpamMMax OBYXKOMMOHEHTHbIX CUCTEM.

,ﬂByXKOMI'IOHeHTHbIe CNCTEMDI. I'IpleeHeHme 3akoOHOB TepMOONHAMUKIN K reTeporeHHbIM paBHOBECUAM 6I/IHaprIX CUCTEM.
I'IpaB|/|no pas B NpyUMeHeHNU K ABYXKOMMOHEHTHbIM CUCTEMAM. Bu-, MOHO- 1 HOHBAPWUaHTHOCTb CUCTEMDI. T-x
anarpammol. Cnocobbl BblpaXeHus KOHLI,GHTp&LI,VIVI, MCMONb3yeMbiX B (PU3NKO-XMMNYECKOM aHanuse. CDOpMyrIbI
nepec4yeTta N3 MacCcoBbIX nonem B MOJIbHbIE U HaO60pOT.

Tema 4. Bvu-laprle cuctemMmbl C XMuMUN4eCKuM coegnHeHneMm. TBep,IJ,ble pacTBOpbLI.

M3aMeHeHne nonoxeHus HOHBAPWUaHTHbIX TOYEK Npn N3AMEHEHUN cnocoba Bblpa>XeHuns KOHLI,GHTp&LI,I/IVI. BI/IHaprIe
CUCTEMbI B Cliy4ae o6pasoBaH|/|;| KOMMOHEHTAMU XMMUYECKUX COEQMHEHUIA, NNABALWNXCSH KOHIPY3HTHO N MHKOHIPY3HTHO.

OuncTtektuka. MNeputektrka. CUHrynsipHole To4kW. MocTpoeHrne guarpamm no KpMBbIM OXNaxXaeHust (HarpesaHus).
BrvHapHble cuctembl ¢ TBepAbIMM pacTBopamMu. Tunbl TBEPAbIX PACTBOPOB (3aMELLEHUS, BHEOPEHWUS U BblHUTAHNS).

Tema 5. PeHtreHocha3oBbiit aHanu3. Moaroroeka o6pa3LoB K UCCNe B,0BaHUIO.

HeorpaHuyeHHas 1 orpaHWyeHHas pacTBOPUMOCTb KOMMOHEHTOB B TBEPLOM COCTOsSIHUM. Knaccudoukaums guarpamMm ¢
TBEPAbIMM pacTeopamu no Posebomy. TBepLble pacTBOPbI HA OCHOBE COEAUHEHUI, 0OPa30BaHHbIX KOMMOHEHTaMM
cucTeMbl. PaunoHanbHble 1 uppauvoHanbHble MakcumyMbl. JanbToHuabl u 6eptonnnapl. Buabl nsotepm onsnyeckmx
CBOWCTB LNsl COEMHEHUIT ONPEAENEHHOr0 1 HEONPEeAENeHHOro cocTasa. [yt kpuctannmaauum oas no guarpammam
pasnuyHoro Tvna. TepMoauHaMUYeCcKnii BbIBOL Avarpamm BuHapHbIx cucteM. MNpespalleHre B TBEPLOM COCTOSIHUN,
KOMMOHEHTOB, COEIMHEHMIA, 0BPa30BaHHbIX KOMMOHEHTAMW, TBEPAbLIX PACTBOPOB (MONMMOPIN3M, PACCIIOEHME,
06pas3oBaHne COeANHEHN, 3BEKTOULHbBIE U NMEPUTEKTONAHBIE NPEBPALLEHNS).

Tema 6. TpeXKOMNOHEHTHble CUCTEMbI, CNOCOObl N306paxeHus coctasa. Mpouecchbl KpUcTanIn3auum cniaBoB
TPOWMHOM CUCTEMbI 3BTEKTUUECKOro Tuna. TpoliHble cCUCTeMbl ¢ 06pa3oBaHUEM TBEpPAbIX PacTBOPOB.

TpexkoMnoHeHTHble cucTeMbl. Cnocobbl 3obpaxeHus coctasa. MNpuMeHeHne npasuna ¢oas. MNoctpoeHrne 06bEMHOIR
Avarpammbl 1 ee Npoekumin Ha nnockocTu. Npaeuna poidara u LeHTpa TaXecTun. TporiHas cucteMa SBTEKTMHECKOro
Tna. MNocTpoeHmne n30- n NoNMTEPMMYECKUX pa3pe3oB. [pouecchl KpucTanamsauum cnnasos TPONHON CUCTEMBI
SBTEKTMYECKOro Tvna. TporiHble CUCTEMbI C ABONHBLIMUA 1 TPONHBIMU COEANHEHUSMW, NAABSALNMNCS KOHIPYSHTHO U
WHKOHIPYyaHTHO. KBa3nbrHapHble ceyeHus. TpuaHrynsaums guarpamm TPOMHbIX CMCTEM. TPOMHbIE CUCTEMBI C
06pas3oBaHMeM TBEPAbIX PACTBOPOB: B OAHOM, ABYX U Tpex HOKOBbIX (BHApHbIX) cuctemMax. TpoliHbie B3anMHble
cuctembl. Keagpar coctasa.

Tema 7. Pa3bueHue guarpamm Ha BTOPUYHBbIE TPOMHBbIE CUCTEMBI. [inarpamMmbl pacTBOPMMOCTH
TPEXKOMIMOHEHTHbIX cucteM. [iBoHble conun. NMoHATUe o TBepaochasHbIX peakuUsaXx.

ObpaTnmble 1 HeobpaTMble B3aMMHbIE CUCTEMBI. Pa3bueHne Ha BTOPUYHbIE TPOMHbIE cUCTEMBI. CTabunbHas u
HecTabunbHas ouaroHanb Ha KBaaparte COCTaBa TPOMHbIX B3aMMHbIX cucTeM. [luarpammbl pacTBOPUMOCTH
TPEXKOMMOHEHTHBIX cucTeM. Cnocobbl ux n3obpaxeHus. N3otepMuyeckne ceveHuns. IBToHvka. [BoiHbIE CONU,
KOHIPY3HTHO 1 UHKOHTPY3HTHO pacTBopuMble. MNMoHATUE 0 TBepAOda3HbIX peakLusXx.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta obyyatoWwmnxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolwmecs YnutaT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpenneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWMXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLumm 1 oCyLecTBIEHNS 0bpa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErQ
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

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

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxXckuii)
doenepanbHbI yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHWe aucuMnanHbl (Moayns) npeanonaraeT Usy4eHrne OCHOBHON 1 AOMNONHUTENbHOM y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B NIEKTPOHHOM BUIE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.
OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA

norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

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/

O6pasoBaTesbHblil NopTan no xumum - http://www.chemiemania.ru/chemie-99.html
O6pasoBaTenbHblil nopTan no xummu - http://www.xumuk.ru/encyklopedia/2123.html

9. MeToguueckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

CrpaHnua 6 13 11.




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

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn KoHcnekTupoBaHwe nekuuii - CNOXHbIA B By30BCKOW ayauTopHON paboTel, Npeanonararoluii
WHTEHCUBHYIO YMCTBEHHYIO 0EATENbHOCTb CTyAeHTa. KOHCNEeKT sSiBnsieTcs NnonesHeIM Toraa, Koraa
3anucaHo camoe CyLeCcTBEHHOE U cenaHo aTo caMmum obyvatowmmesi. He Hapo cTpemmTbes 3anucatb
LLOCNOBHO BCto nekuuto. Takoe 'KOHCMekTpoBaHue' npuHocut 6onblue Bpena, Yem nonb3bl.
LlenecoobpasHo BHa4ane noHsiTb OCHOBHYIO MbIC/Ib, U3/1araeMyto IEKTOPOM, a 3aTeM 3anucarb ee.
XenaTenbHo 3an1ch OCYWECTBNSATb HA OOHOM CTpaHULEe NMcTa UK OCTaBNss NMonsl, Ha KOTOPbIX
nosnHee, Npu camoCcToATENbHOM paboTe C KOHCMEKTOM, MOXHO CAeNnaTth AOMONHUTENbHbIE 3anucy,
OTMETUTb HEMOHSTHLIE MECTa.

KoHcnekT nekumm nyywe noapasnensitb Ha nyHKTbl, COBNonas KpacHyto CTpoky. SToMy B HonbLoi
cTeneHn ByayT cnocobCTBOBATL BOMPOCHI MaHa nekumn, NpeanoxXeHHble npenonasarensm. Cnenyet
obpalatb BHUMaHVE Ha akLeHTbl, BbIBOLbI, KOTOPbIE AENAET NIEKTOp, 0TMeYas Hanbonee BaxHble
MOMEHTbI B NEKLIMOHHOM MaTepuane 3aMe4yaHusiMu 'BaxHo', 'Xopowo 3anoMHuTb' 1 T.M. MoxHo genatb
3TO U C NMOMOLLbIO PA3HOLBETHBIX MAPKEPOB UMK PyYeK, NOAYEepKMBasS TEPMUHbI U ONpeLeneHus.
LlenecoobpasHo pa3pabotatb COBCTBEHHYIO CUCTEMY COKpaleHuii, abbpesnaTtyp U CUMBOJIOB.
OpHako npw ganbHenwen paboTe ¢ KOHCMEKTOM CMMBOJIbI JlyHlle 3aMeHNTb 0ObIYHBIMU CNIOBAMMW ONS
6bICTPOro 3pUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM NeKuuWii, Bcerna HeobxoauMo 1Cnob30BaTh HE TONMbKO Y4EeBHWK, HO 1 Ty
nmTeparypy, KOTopyto AOMONHWUTENBHO PEKOMEHIOBAN NEKTOP. VIMEHHO Takas cepbesHasi,
KponoTtnueasi paboTta ¢ NeKLMOHHBIM MaTepmanoM No3BonuT rnyboko oBlafeTb TEOPETNHECKUM
MaTtepuianoM.

nabopaTopHbie| BbinonHeHne nabopaTtopHbIX 1 NpakTUHeckmx paboT ocylecTBnseTcs Ha nabopaTopHbIX U

paboTbl NpakTUYECKMX 3aHATUSIX B COOTBETCTBUM C rpadonkom yuebHoro npouecca. Ons obecneyeHus
caMocTosTeNbHON paboThl NpenofasaTensiMm pa3pabartbiBaloTCs METOOUYECKME YKa3aHUs Mo
BbINOMHEHNIO NabopaToOpPHO/NPakTUYeckoi paboTbi.
PaboTa c nutepatypoii, ApyruMmn UCTOYHUKAMU UHCPOPMALMK, B T.4. SNEKTPOHHBIMUA MOXET
peann3oBbiBaTbCSH HA CEMUHAPCKUX U MPAKTUYECKMX 3aHATUSAX. [laHHbIE NCTOYHMKU MHCDOpMaLUK
MoryT 6biTb NpeAcTaBneHbl Ha 6yMaxHOM U/UNK SNEKTPOHHOM HOCUTENSX, B TOM YWCHE, B CETH
Internet. Mpenogasatens hopMynupyeT Uenb paboTbl C AaHHLIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpemsi Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWIA Yalle NCNoNb3yeTCsl HA CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEN LieNbio MpuobpeTeHne Takmnx HaBbIKOB Kak HabnoneHue,
aHann3 0TBETOB COKYPCHWKOB, CBEpKa COBCTBEHHBIX PE3YNbTATOB C 3TaNOHAMM.
PelweHune npobnemHbIx 1 CUTYaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLMOHHOM, CEMUHAPCKOM,
NpakTU4eCKOM W ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anada LONXHa UMETb YeTKYyIo
POPMYIMPOBKY, K HEN [ONXHbI BbITb MOCTABNEHbI BOMPOCHI, OTBETHI HA KOTOPblE HEOBXOAMMO HANTH 1
o0bocHoBaTb. Kprtepnu oueHKU NpaBuibHOCTA PELIEHNS NPOBNEMHOR/CUTYaLMOHHOM 3a8a4n fOMXHb
6bITb N3BECTHbI BCEM 06YyYatoWMMCS.
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Bup pabor MeToaouyeckme pekomeHoauum
camoctosi- | CamocTosTenbHas paboTta BkntoyaeT 2 atana:

TenbHas 111 - opraHM3auUnOHHbIN;

pabota 201 - 3aKpenneHne n yrnybneHme TeopetTuHecKkmnx 3HaHmi.

Ha nepBoM aTane cTyneHT nnaHupyeT CBOK CaMOCTOSITENbHYO paboTy,

KoTopas BK/OYaeT:

- YSICHEHVie 3a[laHUsi HA CaMOoCTOoSATENbHYO paboTy;

- nopbop pekoMeHO0BaHHOM NnTepaTypbl;

- cocTaeneHue nnaHa paboTbl, B KOTOPOM ONPEAENStOTCS OCHOBHbIE NMYHKThI

npeLcTosiwel NoaroTOBKN.

CocTaBneHue nnaHa OMCUMNIVHUPYET U NOBbLIWAET OpraHM30BaHHOCTb B paboTe.

BTopoit aTan Bko4aeT HEMOCPELCTBEHHYO MOArOTOBKY CTyAEHTA K 3aHATUI0. HaunHaTb Hamo ¢
N3y4eHNs pEKOMeHLoBaHHOM nuTepaTypbl. CTyaeHTaM peKoMeHLyeTCs Moy4uTh B
BrbnmoTe4HO-MHPOPMALIMOHHOM LIEHTPE MHCTUTYTA y4ebHyto nnTepatypy no AMCUUMIVHE,
HeobxoomMyto Anst acpgpeKTMBHOM paboThbl HA BCEX BUAAX ayAUTOPHbIX 3aHATUIA, a TakXe Ans
CaMOCTOSITENbHON PaboThl MO N3YHEHWIO AMCUMMNMHBL. YCrelwHoe 0CBoeHUe Kypca npeanonaraet
aKTUBHOE, TBOPYECKOEe y4acTve CTyoeHTa NyTeM nnaHoOMepHON, MoBceaHeBHoN paboTel. Bonpockl Tem
HEoHX0AMMO U3YYUTb MO XPECTOMATUNHBIM UCTOYHMKAM (y4ebHUKK, y4ebHble nocobus u np.), rae
MaTtepuan nanaraeTcs B Hambonee [OCTYNHOW popMe, a 3aTeM nepexoautb K bonee rnybokomy
YCBOEHMIO BOMPOCOB BbIGpaHHOW TEMbI, UCMOMNb3Yys PEKOMEHLOBaHHYIO 1 UHYIO NuTepatypy. B
npoLecce NccneaoBaHUs nTepaTypHbIX MCTOYHUKOB PEKOMEHOYETCS COCTaBNATb KOHCMEKT, Aenas
BbIMUCKM C Y4ETOM TEMbI U METOANYECKMX YKa3aHUi.

B npouecce 310 paboTbl CTYAEHT LOMXEH CTPEMUTLCS MOHSITh 1 3aNOMHUTb OCHOBHbIE MONOXEHNS!
paccMaTtprBaeMoro matepuana, npuMepsl, NMosICHSIOLWME ero, a Takxe pasobparbcs B
WNOCTPATUBHOM Matepuane.

B npouecce NoaroToBKM K 3aHATUSIM PEKOMEHOyEeTCS B3auMHoe obcyXaeHne Mateprana, BO BPEMS
KOTOPOro 3aKpensioTCs 3HAHUS, a Takxe NprobpeTaeTcsl NPakTMKa B M3NOXEHNN U Pa3bsICHEHUN
MONY4YEHHbIX 3HAHWI, Pa3BMBAETCS PEYb.

3K3ameH MopnrotoBka CTyAeHTa K 9k3aMeHy BKNlo4YaeT B cebs Tpu atana:

- camocTosiTenbHas pabota B TeHeHne ceMecTpa;

- HenocpeacTBeHHas NOAroTOBKA B AHW, NPeALWeCcTByolWMe 3a4eTy/aK3aMeHy No Temam Kypca.

- MOArOTOBKA K OTBETY Ha BOMPOCHI, cogepXalwuecs B bunetax.

JlnTtepatypa ons NoAroToBKM K 9K3aMeHy pekoMeHayeTcs npenofasartenem n ykasana B 90Pe. [Ins

MONHOTbI y4eBHOI MHCPOPMALIMKN 1 ee CPABHEHNS NydlLE UCNONb30BaTb HE MEHEE ABYX Y4EOHMKOB.

CTyLeHT BnpaBe cam NpuaepXunBatbes ool N3 npencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO

cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatens), HO NPU YCNOBU LOCTATOYHO

Hay4yHOWM aprymeHTauuu.

OCHOBHbIM UCTOYHMKOM MOATOTOBKY K 9K3aMeHY SIBMSIETCS KOHCNEKT Nekuuid, rae y4ebHblin Matepuan

JaeTcsa B CMCTeMaTU3npoBaHHOM BUOE, OCHOBHbIE MOMOXEHNSA ero AeTann3npytoTcs, NoaKpennsaTcs

COBPEMEHHbIMU hakTaMu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE

neyaTHble NCTOYHMKW. B Xoae NoaroToBKM K 9K3aMeHy CTyaeHTaM Heobxoaumo obpaliate BHUMaHMe

HEe TONbKO Ha YPOBEHb 3aNOMMHAHUS, HO U HA CTEMNEHb NMOHUMaHWS n3naraemblx Npobnem.

Ok3ameH nNpoBoAnTCs No bunetam, oxsaTbiBAOWWM BECb NPONAEHHbIA Matepuan. o okoHYaHuK

oTBETa 9K3aMeHaTop MOXEeT 3a4aTtb CTyAEHTY OOMNOMHMTENbHbIE U YTOYHALWME BONPOCH. Ha

gOJJ.I’OTOBKy K OTBETY Mo Bornpocam buneta cTyneHTy naetcs 30 MUHYT C MOMEHTA NOMYYEHNS UM
unera.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u y4ebHbiM nnaHom no HanpasneHuio 04.03.01
"Xvmus" n npodomno NOAroToBKU "HE NPenyCMOTPEHO".
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Mporpamma gucumnnuHel "PaBHOBECKE B reTePOreHHbIX HeopraHmyeckmnx cuctemax”; 04.03.01 "Xumus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B. 12 PasHoBecye B reteporeHHbIX HeopraHn4eckmnx
cuctemax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. Fenbcoman M.U., KOcTpatos B.IM. HeopraHuyeckas xumusi. [9nekTpoHHbIR pecypc] - 2-e nag. - CankT-MNeTtepbypr:
NaHb, 2009. - 528 c.
Pexwum pgoctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

2.®epnotoB, M.A. AlgepHbIi MArHUTHBIA PE30HAHC B HEOPraHNYeCcKon 1 KOOPANHALUMOHHON XuMnn. Pacteopsbl 1
XNOKOCTY [ONEKTPOHHBIV pecypc] : MOHorpadgus ? OnekTpoH. faH. ? Mockea : dusmatnut, 2010. ? 384 c. ? Pexxum
poctyna: https://e.lanbook.com/book/2151. ? 3arn. ¢ akpaHa.

JdononHutenbHaa nuteparypa:
1.MeToamnyeckme ykasaHms K CuHTe3am HeopraHmdeckux sewects. Kasanb. KI'Y. 2006.-24c. Pexwum goctyna:
http://old.kpfu.ru/f7/bin_files/chem0008.pdf
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 KO.M. Metoanyeckoe nocobue no obwert xummu. s caMocTosaTenbHon paboThl
ctyneHToB. KasaHb, KI'Y, 2009 r. MoapobHocTw:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf

3. Munka H.J1. 3apayn u ynpaxHeHus no obweri xumun. - M.: UHterpan-Mpecc, 2008.-240c.
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Mporpamma gucumnnuHel "PaBHOBECKE B reTePOreHHbIX HeopraHmyeckmnx cuctemax”; 04.03.01 "Xumus".
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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 NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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