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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpamMmy auCIMIUTHHBL pa3padoTaii(a)(u): 3aBeayomui kadenpoi, 1.H. (mpodeccop) Amupor P.P. (Kademnpa
HEOPraHn4ecKo XuMuu, XUMUUYeCKUid HHCTUTYT uM. A.M. Bytieposa), Rustem. Amirov@Xkpfu.ru ; mpocdeccop, 1.H.
(npocpeccop) Amuposa JI.M. (Kaenpa nHeoprannyeckoit xumun, XuMudeckuii ”HCTUTYT uM. A.M. ByTtieposa),
LMAmirova@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB (hyH/IaMEHTAIbHBIX

[pa3[esIoB XMMHU NPY PEeLlIeHNH TPOEeCCHOHANBHBIX 3aJa4

TIK-2 CriocoOeH UCIO0JIb30BaTh HpI/IO6peT6HHI)Ie HaBbIKU TPOBEACHUA XUMUYECKOI'O IKCIICPUMEHTA,
(OCHOBHBIC CUHTETUYCCKNEC U aHAJIMTUYCCKHUE METOAbI ITOJIYUYECHHUA U UCCIICIOBAHUA XUMHUYCCKUX|
IBEICCTB 1 peaKL[I/Iﬁ py pelieHU HpO(i)eCCI/IOHaJ'[I)HLIX 3a1a4

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):
HoyokeH 3HATh:

MPUHOMUIIBI TOCTPOCHUA (ba3031,1x JAuarpaMm HEOPraHu4€CKUX CUCTEM: OJHO-, ABYX- U TPEXKOMIIOHCHTHBIX, TpOﬁHle
B3aMMHBIX, BOJJHO-COJIEBBIX, UX l'IpOCK]_[I/Iﬁ u CequHﬁ; BO3MOXHOCTH U O6JlaCTI/l IMPUMEHEHUA OCHOBHLIX METOJI0B
(pU3MKO-XUMHYECKOTO aHAIN3A.

JloKeH yMeTh:

CBOOO/HO OPUEHTHPOBATHCS B TEOPETUUYECKUX BOIPOCAX TEPMOAMHAMUKY TETEPOreHHBIX IPOLIECCOB, TEOMETPHIECKOM U
AHAJIMTHYECKOM MPEICTABICHUHU IeTEPOrCHHBIX CHCTEM; IPUMEHSITh 3HAHUSI 10 TETEPOreHHBIX CUCTEMaM JULs PEILCHNUS
HPaKTUYECKHX 33/1a4 B 00JACTH XUMHUHU I€TEPOreHHbIX MPOLIECCOB; YMETh: BHIOUPATh, B 3aBUCUMOCTH OT 33/a4H,
IIOCTaBJICHHON KCIEPUMEHTATOPOM, T€ METO/IbI (PU3UKO-XMMHUIECKOTO aHAIN3a, KOTOpbIe HanboIiee ONTUMAIBHO
CMOCOOCTBYIOT MX PEILIEHUIO.

I[OJDKGH BJIag€Th:

HaBBIKaMM TIOCTPOEHHUS AUarpaMM COCTOSIHUS ¥ U3BJICUCHUS U3 HUX MH(OPMALIUK [0 PABHOBECUSIM IeTEPOreHHBIX CHCTEM;
JOCTaTOYHOM MH(OpMALUe 1J1s CAMOCTOSATEILHOTO OCBOEGHHU S METOAUK padOThI Ha OTAGJIBHBIX IPUOOPAX U MPaBHJI UX
IKCIUTyaTalllH.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

CIIOCOOHOCTh OPHEHTHPOBAThCS B TEOPETUUECKUX BOIIPOCAX TEPMOJMHAMMKY I'€TEPOreHHbIX IPOLIECCOB, TEOMETPUUECKOM U
AHAJIMTUYECKOM IPEJICTABJICHNN TETEPOr€HHBIX CUCTEM; TPUMEHATh 3HAHUSI [0 TETEPOreHHBIX CUCTEMAaM /ISl pelIeHNs
MIPaKTUYECKHX 3a/1a4 B 00JIaCTH XMMUH Te€TePOreHHBIX ITPOLIECCOB;

CIOCOOHOCTD NOCTPOCHUA JUarpaMm COCTOAHUSA U U3BJICUCHUS U3 HUX I/IHCI)OpMaHI/II/I 10 PaBHOBECUSAM I'€TEPOTrC€HHbIX
CHUCTEM.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOIyJb) BKMoveHa B pasaen "B1.B.JIB.12.02 Jucturumas (MOmysm)" OCHOBHOM MPOodecCHOHATEHON
obpazosatenbHol nporpammsbl 04.05.01 "®yHgameHTabHASI U TPUKIaAHast xumust (PyHIaMeHTATIbHASI XUMUSL: MATePUAITbI
Oyayiero)" ¥ OTHOCUTCSA K JUCHMIUIMHAM 110 BbiOopy Yactu OTTOIT BO, ¢hopmupyemoit yqyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILICHUH.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0beM QUCHUILIMHBI (MOIYJIsI) B 3a4€THBHIX € IHHUIAX ¢ YKa3aHHeM KOJNYeCTBAa YacOB, BbIJeJeHHbIX Ha
KOHTAKTHYI0 pa6oTy 00yJaomuxcs ¢ npenoaaparejeM (0 BHIaM yUeOHBIX 3aHATHI) M HA CAMOCTOSTEJbHYIO
padoTy odyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 68 yaca(oB), B TOM umclie Jekuun - 32 yaca(oB), npakTuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
padoTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - ) yaca(oB).

SAEKTPOHHBH
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CamocrositenbHast padoTa - 13 yaca(os).
Kontpons (3auér / 3x3amen) - 27 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIS IMCIUIUTHHBL: K3aMeH B 8 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTH (B yacax) CTOSI-

N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. OCHOBHbBIE TOHATHS Y IPUHLIUATIBI
TEPMOAUHAMUKY T€TEPOTEHHBIX MPOIIECCOB.
1. [AHanuTHueckoe onvcaHue (pa3oBBIX PABHOBECHI. 8 4 0 0 0 6 0 1

Tema 2. luarpaMmma cOCTOSIHUS
2. |omHokommoHeHTHOM crcTeMbl (P-V-T). 3akoHbI 8 4 0 0 0 4 0 2
Konosasnoga.

Tema 3. JuddepeHnanbHblil TEpMUYECKHUI

aHa3. KOoMIIeKCHBIN TepMUYECKUil aHAIH3.
3. |M3o6pakeHre cocTaBa Ha AUarpaMmax 8 6 0 0 0 6 0 0
ABYXKOMITOHEHTHBIX CUCTEM.

Tema 4. BuHapHble CUCTEMBI C XUMUYECKUM
4. |coenuHenueM. TBepabie pacTBOpHI. 8 4 0 0 0 4 0 0

Tema 5. Pentrenodazonbiii aHanu3. [logroropka
00pa3IIoB K MCCIICTOBAHMUIO.

Tema 6. TpeXKOMIIOHEHTHBIE CHCTEMBI, CITOCOOBI
n300paxenus coctara. [Ipolecchl KpUCTAIUTM3AIUH
6. |cTaBoB TPOWHOM CHCTEMBI 9BTEKTUYECKOTO THUTIA.

" |TpoiiHble cucTeMBI ¢ 00pa30BAHMEM TBEPABIX
PacTBOPOB.

Tema 7. PazOuenue auarpaMmM Ha BTOPUYHBIE
TpPOIHbIE CHCTEMBI. JJuarpaMmsl pacTBOPUMOCTH
7 |TPEXKOMIIOHEHTHBIX CHCTEM. JIBoliHbIE CcOMU.

" [TTonsTHe 0 TBepAOda3HBIX PeaKkLusX.

1Toro 32 0 0 0 36 0 13

4.2 Cogep:kanne qUCIHUAILTHHBI (MO TyJIs1)

Tema 1. OcHOBHbIE OHATHS U PUHIUIBI TEPMOIHHAMHKH I'€T€POreHHBIX MPOEeCCOB. AHAJIMTHYECKOE ONICcaHne
(pa30BbIX paBHOBECHIL.

Onpenenenne npeamera. OCHOBHBIE TOHSTHS ¥ TPUHIMITHL. TepMoaHaMIKa reTeporeHHbIX Iporeccos. [Ipuvenenne
OCHOBHBIX 3aKOHOB TEPMOIMHAMMKH K T€TEPOreHHBIM PaBHOBECHSIM. AHAIMTHUYECKOE OMMCaHue (pa30BBIX PAaBHOBECHIA:
ypaBHEeHHe cocTostHUS (pasbl. Y coBus paBHOBecHs (ha3. Y CII0BHsI CTaOMIIBHOCTH PAaBHOBECHI M CMEIIEHNE PABHOBECHI.
dazoBbIe peakyy.

Tema 2. /Inuarpamma coctosiHusi o JHOKOMIIOHeHTHOH cucTeMmsl (P-V-T). 3akonsl KonoBaJjioBa.

JuarpaMma COCTOSTHUSI OJTHOKOMIIOHEHTHOM crcteMsl (P-V-T). TepmoauHamudeckoe 000CHOBaHKE OTHOKOMIIOHEHTHOM
cucrembl. [IByxdasHbie 1 TpEx(a3Hble paBHOBECHS: B OJHOKOMIIOHEHTHBIX cucTeMax. 3akoHbl KoHoBasoBa. ['eomerpuieckoe
onucaHue (a3oBbix paBHOBecuid. [ToauMopdusmM (3HAHTHO U MOHOTPONHUS) B OJHOKOMIIOHEHTHOM cucteme. PaBHoBecus
(cTaOusbHbBIE, METACTAOUIILHEBIE U JIAOWIILHBIE).
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Tema 3. [IndpepennuaibHbli TepMuyeckuii anaan3. KoMmmiekcHbiii TepMuyeckuii anaian3. M3o0pakenue
coCTaBa Ha AUarpaMMax JBYXKOMIIOHEHTHBIX CHCTEM.

JIByXKOMITOHEHTHbIE CHCTEMBI. [IpruMeHeHne 3aKOHOB TEPMOMHAMUKH K T€TEPOreHHBIM PABHOBECHAM OMHAPHBIX CHCTEM.
IMpaBuiio (a3 B MPUMEHEHNH K IBYXKOMIIOHEHTHBIM CHCTEMaM. Br-, MOHO- ¥ HOHBAPUAHTHOCTh CUCTEMBL. T-X THATpAMMBbL.
CriocoOs! BBIpakeHHsT KOHIIEHTPAIH#, UCTIONMB3YEMbIX B (PM3UKO-XUMHUIECKOM aHam3e. POpMyJIbl IepecyeTa N3 MacCOBBIX
JI0Jiel B MOJIbHbIE 1 HA00OPOT.

Tema 4. BunapHblie ccTeMBI ¢ XHMIYeCKHM coeqnHeHneM. TBepabie pacTBoOpbL

W3menenue monoxeHust HOHBAapUAaHTHBIX TOYEK ITPU N3MEHEHNU criocoba BBIPAXKCHUA KOHI.IGHTpaLIPIfI. BI/IHaprIe CHUCTEMBI B
ciry4ae 06pa3OBaHI/IH KOMITIOHEHTaMU XUMHNYECKHUX COGHHHCHHﬁ, TUTABAMIMUXCA KOHT'PYSHTHO U MHKOHI'PYSHTHO.

HI/ICTGKTI/IKa. HepI/ITCKTI/IKa. CI/IHFyJ'[HprIC TOYKHU. HOCTpOGHI/IC AruarpamMm 1o KpruBbIM OXJIaXKICHUS (HaneBaHI/Iﬂ). BI/IHaprIe
CUCTEMBI C TBEPAbIMU PACTBOPAMMU. Turbr TBEPAbIX PaCTBOPOB (3aMeH_[eHI/I$[, BHEIPECHHUA U BbI‘{I/ITaHI/IH).

Tema 5. Pentrenoga3zospiii anaan3. Iloaroroska o0pa3ios K UCCJI€I0BAHHIO.

HeOFpaHI/I‘{CHHaﬂ 1 OIrpaHUYC€HHAas paCTBOPUMOCTb KOMIIOHEHTOB B TBEPAOM COCTOSHUU. KﬂaCCI/ICpI/IKaLII/IH Auarpamm ¢
TBEPAbIMU paCTBOpPAMU 11O PO3660My. TBepume PacTBOpPLI Ha OCHOBE COC)]I/IHCHI/Iﬁ, 06pa30BaHHbIX KOMITOHCHTaM# CUCTCMBI.
PanonansHbie U HppaloOHaJIbHbIE MAKCUMYMBI. HEU'[I)TOHI/II[LI u 6CpTOJ'[J'II/I)11)I. Bunpt H30TEPM (1)I/I3I/I‘{CCKI/IX CBOKCTB JIJIs1
coeIMHEeHU I OIIPEACJIEHHOT'O U HEOIIPEACJIEHHOT'O COCTaBa. HyTI/I KpUCTAJJIU3allun (21)213 1o JuarpaMmam pasjimyHoro Tuia.
TepMO)lI/IHaMI/I‘{CCKI/Iﬁ BBIBO/JI JUarpaMm 6I/IHaprIX CUCTEM. HpCBpaH_IeHI/IC B TBEPAOM COCTOAHUMN, KOMIIOHECHTOB, COC,Z[I/IHCHI/IIR/'I7
06pa3OBaHHI)IX KOMIIOHEHTaMU, TBEPAbIX paCTBOPOB (HOJ'[I/IMOPCI)I/BM, pacciioeHue, O6pa30BaHI/IC COG)II/IHCHI/II;'I, 9BCKTOUHBIC U
MEPUTCKTONUAHBIE HpeBpaH_leHI/IH).

Tema 6. TpexkoMIOHEeHTHBIE CHCTEMBI, CIIOCOOBI H300paxkeHus cocrapa. [Ipoiecchl KpUCTaAUIA3AUN CIUIABOB
TPOMHON CHCTEMbI BTEKTHYECKOro THia. TpoiiHbie cHCTEMBI ¢ 00pa30BaHHEM TBEPAbIX PACTBOPOB.

TpexkoMnoHeHTHbIe cucteMbl. CriocoObl n300pakeHus cocrasa. [Ipumenenne npasuia ¢as. [locrpoenne 06beMHOM
JarpaMMbl U ee IPOoeKIMi Ha TuiockocTy. [IpaBuiia peryara u 1ieHTpa TsokecTd. TpoiHasi cucTemMa SBTEKTUYEeCKOro TUIa.
ITocTpoenue 130- ¥ MOJUTEPMUUECKUX pa3pe3oB. [Iporiecchl KpUCTaTU3AIUK CIUIABOB TPOMHOUM CUCTEMBI 9BTEKTUUYECKOTO
tuna. TpoiiHble CUCTEMBI C ABOWHBIMU U TPOUHBIMU COEAVHEHUSIMHU, TIJIABSIIIMMUCS KOHTPYSHTHO U UHKOHI'PYIHTHO.
Kea3ubuHapHbie cedeHusl. TpUaHTYIIAIUSA TUarpaMM TPOMHBIX cUCTeM. TpOiHBIE CUCTEMBI C 00Pa30BAHUEM TBEPIBIX
PacTBOPOB: B OJTHOM, IBYX M TpeX OOKOBBIX (OMHApHBIX) cucTeMax. TpoliHble B3auMHble cucteMbl. KBagpar cocrasa.

Tema 7. PazOueHue JuarpaMM Ha BTOPHYHbIE TPOMiHbIE cucTeMbl. J{lHarpaMMbl pacTBOPHMOCTH
TPEeXKOMIOHEHTHBIX cucTeM. /IBoiinbie couu. IloHsiTHE 0 TBepA0(Da3HBIX PeaKIUsIX.

OGpaTrmble 1 HeOOpaTUMBble B3aUMHBIE CHCTeMbL. Pa30reHne Ha BTOpuuHbIe TpoiiHble cucteMbl. CTaOuIbHAS U HecTaOUIbHAS
JIMaroHajib Ha KBaJpaTe COCTaBa TPOWHBIX B3AMMHBIX CUCTEM. JJparpaMMbl paCTBOPUMOCTH TPEXKOMITOHEHTHBIX CUCTEM.
Crioco0sl nx u3o0paxenusl. zorepmudeckue cedeHust. DBTOHUKA. [IBOIHBIE COJIM, KOHTPYSHTHO U MIHKOHTPYSHTHO
pactBoprMble. [ToHsATHE O TBepAOQa3HBIX PEaKIIUsIX.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalommXcs Mo
JUCHUNUIIHE (MOIYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIOIHAETCSA MO 33laHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE IIPENoaBaress, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENbHYIO0 pabOTy Ha ay IMTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENbHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJIHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

OpraHu3alys CaMOCTOSITETILHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil M SIEKTPOHHBIMU 00PAa30BATEIbHBIME PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMMamM OakajaBpuaTa, IporpaMMaM ClelMaIMTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHNS BBICIIETO
nipodpeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEPCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

SAEKTPOHHBH
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

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/

O6pazoBaTesbHbIN MOPTaAJ 1O XUMHUH - http://www.xumuk.ru/encyklopedia/2123.html
OG6pazoBatesbHbIN OPTa 10 XUMHUH - http://www.chemiemania.ru/chemie-99.html

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsT)

3AE
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JICKOKU

KoHcriek TMpoBaHue JIEKIHMH - CJIOKHBIN BUJ] By30BCKOM ayIUTOPHON paGOThI, MPEAIOIATAONMHA HHTEHCUBHYIO
YMCTBEHHYIO JIEATEIbHOCTh CTY/IeHTa. KOHCIEKT SIBJIsIeTCs MOJIe3HBIM TOT/Ia, KOT/Ia 3alMCaHO CaMoe
CYLIECTBEHHOE U ClIeJIaHO 9TO caMUM oOy4varoiuMmcst. He Halo cTpeMuUThest 3amucath JOCJIOBHO BCIO JIEKIIHIO.
Takoe 'KOHCIIEKTUPOBaHUEe' IIPUHOCHUT OOJIbIIIE Bpesia, YeM MmoJib3bl. LlenecooGpa3Ho BHAYasE MOHITh OCHOBHYIO
MBbICJTb, U3JIATAEMYIO JIEKTOPOM, a 3aTeM 3anucaTh ee. JKenaTesbHO 3anKch OCYIEeCTBIISITh Ha OJHON CTPaHHUIIE
JIACTA WM OCTABJISIA MOJIs1, HA KOTOPBIX MO3/IHEE, PH CAMOCTOSTENIbHOH paboTe ¢ KOHCTIEKTOM, MOKHO CIENaTh
JOTIOJTHUTETbHbIE 3aITMCH, OTMETUTh HETIOHSITHBIE MECTA.

KoHCIeKT JIeKIuu JTydilie MOPa3IeNisaTh Ha MYHKTHI, COOIIOIast KPACHYIO CTPOKY. DTOMY B GOJIBIION CTENIEHN
Oy/yT CIOCOOCTBOBATH BOMPOCHI IIJIaHA JIEKIMH, TIPEIOkKeHHbIe penoaaBatessiM. Cieyet oOpaniaTh BHUMaHe
Ha aKIEHTHI, BBIBOIbI, KOTOPHIE JIE/IAET JIEKTOP, OTMEYask HauOOoJIee BaKHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHasie
3aMEYaHUSAMM 'BAKHO', 'XOPOIIIO 3aTIOMHUTD' U T.I1. MOXHO JIeJIaTh 9TO U C MOMOIIIbI0 PA3HOLBETHHIX MAPKEPOB
WM pyYeK, MOAYEPKUBAst TEPMUHBI M OTIPE/IETIEHHS.

emecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHi, ab0OpeBraTyp u cuMBojioB. OTHaKO Mpu
JajibHerIel paboTe ¢ KOHCIIEKTOM CUMBOJIbI JIyYIlle 3aMEHUTh OOBIYHBIMHU CIOBAMHU JIJIS1 OBICTPOTO 3PUTETLHOTO
BOCIIPUSATHS TEKCTA.

PaGotas Ha/l KOHCIIEKTOM JIEKIHI, BCEera HEOOXOAMMO UCIIOJIb30BATh HE TOJBKO YUEOHHUK, HO U Ty JIUTEPATYDY,
KOTOPYIO IOTIOJIHUTENIEHO PEKOMEH/I0Ba JIeKTOp. IMeHHO Takasi cepbe3Hasi, KpOIOTIIHBas padoTa ¢ JEeKIIMOHHBIM
MAaTepHuasioM MO3BOJIUT [TyOOKO OBJIAJETh TEOPETUIECKUM MATEPUATIOM.

J1ab0paTOpHbIE
paboTh

BbrinonHeHne 1a00paTOPHBIX ¥ NPAKTHYECKHUX PadoT OCyIecTBIseTCsl Ha TaOOPATOPHBIX U MPAKTHYECKHX
3aHATHUAX B COOTBETCTBUHM C rpadMKOM yueOHOro npouecca. s odecriedeHns caMOCTOATEbHON padoThI
MIPEeroAaBaTe MK pa3padaThlBAIOTCS METOIMUYECKHE YKa3aH!s MO BHITOJHEHHIO JIa00PaTOPHOM/IPaKTHYECKON
padoThI.

Pabora ¢ urepaTypoii, ApYruMH HCTOYHUKAMU MH(POPMALH, B T.4. JIEKTPOHHBIMH MOKET Pean30BbIBAThCS Ha
CEMHMHAPCKHX M NIPAKTHUYECKHX 3aHATHsIX. [JaHHbIE UCTOUYHMKH MH(GOPMALIK MOTYT OBITh IIPEJCTABICHBI Ha
OyMaXHOM H/MJIY 3JIEKTPOHHOM HOCHUTEJISIX, B TOM 4Hcie, B ceTy Internet. IIpenogasarens ¢hopMyipyeT Lenb
PaboTHI C JaHHBIM UCTOYHMKOM MH(MOPMALIUH, OIpe/iesisieT BpeMsl Ha IpopadoTKy JOKYMeHTa U (hopMy
OTYETHOCTH.

CaMo ¥ B3aMMOIIPOBEPKA BHITOJHEHHBIX 3aJaHUI Yallle HCIOIb3yeTcss Ha CEMHUHAPCKOM, PAKTHYECKOM 3aHSATHU
U MMeeT CBOeH LieJIbIo MPUOOpeTeHNe TaKMX HaBBIKOB KaK HaOJO/IeHNe, aHAJI3 OTBETOB COKYPCHHUKOB, CBEpKa
COOCTBEHHBIX PE3YJIbTATOB C STAJTOHAMH.

Perenue mpoGIeMHBIX ¥ CUTYallMOHHBIX 3a/a4 UCIIOJIb3YETCs Ha JIEKIMOHHOM, CEMUHAPCKOM, MTPAKTUYECKOM U
JpYrux Bujax 3aHsatuid. [TpoGieMHas/cuTyanMoHHast 3a/1a4a JOJKHA UMETh YeTKYI0 (pOpMYJIMPOBKY, K HEl
JOJIKHBI OBITH TIOCTABJIEHBI BOIIPOCHL, OTBETH HA KOTOPBIe HEOOXOAUMO HalTH M 000CHOBaTh. Kputepuu oneHku
MIPaBUJIBHOCTH PeLeHHUs TPOOJIEMHON/CUTYAIMOHHOM 3a0a491 JOJKHBI OBITh H3BECTHBI BCEM 00YYaIOIIMCS.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa CTYJEHTOB BKJIIOYAET B Ce0s1 BHIIOJIHEHUE MPAKTUYECKHUX 33/IaHHUH.

[Ipw BHINOJHEHNM MPAKTUYECKUX 3a/JaHUI CTY/IEHT PYKOBOJCTBYETCS MTPABUJIaMH, U3JIO)KEHHBIMHU B OITCAHUH
padoTsl (orrcanue paboTHI MPeIOCTaBIIAETC S TperofaBaresieM MO0 B 3JIEKTPOHHOM BUJIE, OO Ha TBEPAOM
HOCHTeJIe, MO0 B yCTHOH (popme). CaMOCTOSITENIBHO aHATM3UPYET MOJTyUeHHbIE Pe3YJIbTaThl U JiejlaeT
COOTBETCTBYIOIIE BBHIBOIBL.

CamocrosiTenbHas padoTa MpoBOAATCS, sl OoJiee TITyOOKOTro YCBOSHUST IUCIMILIMHBL, TPHOOPETEHNs HABBIKOB
padoTHI € JIMTEPATypoid, TOKyMEHTaMH, IEPBOMCTOUYHUKAMM H T.II.

Pexomennyemast ureparypa cooOIaercs IpernojaBaTeieM Ha BBOJHBIX 3aHATHSIX

CamocrosTenbHas padoTa BKJIIOYaeT 2 srarna:

1i1 - opraHU3aIMOHHBIIA;

21 - 3aKpeIvIeHre 1 yriTyOJieHne TeOPETHUECKUX 3HaHUH.

Ha nepBom 3Tane cTy/ieHT IJIaHUPYEeT CBOI0 CAMOCTOSITEIIbHYIO padboTy,

KOTOpasi BKJIIOYAET:

- ysICHEHMe 3a/JaHus1 Ha CAMOCTOSITENIbHYIO paboTy;

- IOA0OP PEKOMEHIOBAHHOM JIUTEPATYPHI;

- COCTaBJICHHUE IIaHa padOThl, B KOTOPOM OIPEJIEJISIOTCS OCHOBHBIE ITYHKTHI

TIPE/ICTOSIIIEN MOJTOTOBKH.

CocraBieHure IU1aHa JUCHUIUTMHUPYET U TIOBbIIIAeT OPraHM30BaHHOCTh B padoTe.

Bropoii aTan BKIIIOYaeT HEMOCPEACTBEHHYIO TIO/ITOTOBKY CTY/IeHTa K 3aHATHI0. HaunHath Haso ¢ u3ydeHus
PpEeKOMeH/10BaHHOH JiuTeparypbl. CTy/leHTaM peKOMeHAyeTCs TIoNlyunTh B brubimoreuno-uapopmannoHHOM
LIEHTPe MHCTUTYTa yYEOHYIO JIMTEPATypy MO TUCHMILUIMHE, HE0OX0AUMYIO JUisl 3(pheKTUBHOI paboThl Ha BCEX
BU/IaX ayAUTOPHBIX 3aHATHI, a TAKXKe JUIsi CAMOCTOSITENIbHON paOOTHI 110 N3YUYEHHIO AUCIUILUIMHEL. Y CIIEITHOe
OCBOEHHME Kypca MpeAroaraeT akTHBHOE, TBOPUYECKOE yJacTHe CTyJeHTa IyTeM IJIaHOMEPHOM, MOBCEAHEBHON
padoTsl. Bonpocsl TeM HE0OXOMMO U3YUUTh 110 XPECTOMATHITHBIM UCTOUHUKAM (Y4eOHHMKH, YaeOHbIe TocoOus 1
TIp.), T/ie MaTepuas n3jaraercsi B HauboJee JOCTYIHON hopMe, a 3aTeM IepexoauThb K GoJiee rirybokomy
YCBOEHHIO BOIIPOCOB BBIOPAHHOW TEMBI, MCTIOJIb3Ys1 pEKOMEH/IOBAaHHYIO M MHYIO JINTEpaTypy. B npouecce
WCCIIe/IOBAHNSI JINTEPATYPHBIX ICTOYHUKOB PEKOMEH/YETCs COCTaBJISITh KOHCIIEKT, JieJiasi BBIIUCKY C yYETOM
TEMBI 1 METOIMUECKUX YKa3aHUI.

B nponiecce 3T0ii paboTHI CTYAEHT JIOJKEH CTPEMUTBCS TIOHATh U 3aIlIOMHHUTH OCHOBHBIE TIOJIOKEHHUS
paccMaTprBaeMoro Marepuala, IpuMepsl, MOSICHSIOIINE €T0, a TAK)Ke pa300paThCsl B MILUTIOCTPATUBHOM
Marepua’e.

B nporiecce MoAroToBKM K 3aHATUSAM PEKOMEH/YeTCsl B3aMMHOE OOCY KJIeHHe MaTepraa, BO BpeMsi KOTOpOro
3aKPEIUISIOTCS 3HaHUS, a TAKKe IIPHOOPETAETCs] TPAKTHKA B M3JIOKEHUH M Pa3bsICHEHUH TIOJTyYeHHBIX 3HaHWH,
pa3BHUBaeTCs peyb.

9K3aMCH

INoxroroBka crygeHTa K 9K3aMeHy BKJIIOYaeT B ce0sl TPH Tara:

- caMocCTOsITeNIbHAs paboTa B TEUEHNE CEMECTpa;

- HETIOCPE/ICTBEHHas! MOATOTOBKA B JHU, MTPE/IIIECTBYIONIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca.

- TIOJITOTOBKA K OTBETY Ha BOMPOCHI, COAEpXKalIiecs B OuiieTax.

Jlureparypa 1151 MOATOTOBKY K 9K3aMEHY peKOMEH/yeTcs MpernoaaBartesieM 1 ykazaHa B DOPe. [11s1 mOnHOTHI
y4eOHO MH(pOPMALIHY U ee CpaBHEHHS JIy4llle UCIIOJIb30BaTh He MeHee IBYX YU4eOHHKOB. CTyIeHT BIpaBe cam
MIPUIEPKUBATHCS OO0 U3 MPEACTABIEHHBIX B yUeOHHKaX TOYEK 3PeHUs M0 CIIOPHOM NpobiemMe (B TOM 4ucie
OTJINYHOM OT IpernojaBaTesi), HO IPH YCJIOBHM IOCTATOUYHON HAyYHOW apryMeHTalnH.

OCHOBHBIM HCTOYHHKOM ITOATOTOBKH K 9K3aMeHY SBJIseTCS KOHCIEKT JIEKIMH, rlie y4eOHblil MaTepra JaeTcs B
CHCTEMaTH3UPOBAHHOM BHJE, OCHOBHBIE MOJIOKEHUS €TI0 AETATM3UPYIOTCS, TOJKPEIUISIOTCS COBPEMEHHBIMU
akTamu 1 mHGOPMALHEH, KOTOPBIE B CHJTy HOBU3HBI HE BOIILIM B OIyOJIMKOBaHHbIE IEYaTHbIE HCTOYHHKH. B
X0Je MOATOTOBKH K 9K3aMeHY CTyAEHTaM HeoOXOIMMO oOpalaTh BHUIMaHHE He TOJbKO Ha YPOBEHb
3aIIOMUHAHUS, HO ¥ Ha CTeleHb IIOHMMAaHHSI U3JIaraéMbIX POOIeM.

DK3aMeH NPOBOAKUTCS 0 OMJIeTaM, OXBaTHIBAIOIMM BeCh MIPOMIeHHbIA MaTepual. [1o okoHYaHUH OTBeTa
9K3aMEHATOP MOXKET 33/1aTh CTYJCHTY JOMOJHUTEIbHBIE U YTOUYHSIONINE BOpockl. Ha MoAroToBKy K OTBETY IO
BOIIpOcaM Ousieta CTyeHTy Jaetcs 30 MUHYT C MOMEHTA ITOTyYeHHsT UM OuieTa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I'-IeCKOC obecrieueHre 06pa30BaTeJ'II>HOFO nmponecca 1no AMCuuIinHe (MO)Iy.TIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
Crenuanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBElHI/IH TEKCTA U H306pa)KeHHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEJICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBercTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM ruianoM 1o criermanbioctu: 04.05.01
"dyHgaMeHTaNbHAas U MPUKJIaAHas XuMus'" U crienmainu3anuy "®yHaaMeHTaIbHask XMMHSL: MaTepuasibl Oyayero”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.12.02 Pasnosecusi 6 2emepozeHHbIX CUCTEMAX

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAs ¥ OIPUKJIAAHAS XUMUS
Cremyammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBI OYIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepaTypa:
1. 'enspman, M. N. Heoprannyeckas xumus : yauebHoe nocodue / M. U. I'enspman, B. I1. FOctparos. - 2-e u3g,., crep. -
Cankr-IletepOypr : Jlanp, 2022. - 528 c. - ISBN 978-5-8114-0730-9. - Tekcr : anexTpoHHbI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210713 (nara o6pamenus: 05.02.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.
2. ®enotoB, M. A. SInepHblil MArHUTHBIN pe30HAHC B HEOPTaHWYECKOH M KOOPAWHALIMOHHON XMMUH. PacTBOPHI M JKUAKOCTH :
MoHorpacdus / M. A. ®enotos. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT : 2J€KTPOHHbIN
/ Jlanp : anexTpoHHO-OMbMOTeYHas cucrteMa. - URL: https://e.Janbook.com/book/2151 (nara o6pamenus: 05.02.2024). -
PexuM moctyna: 1151 aBTOpU3. MOJIb30BaTeNel.

JonoJHUTEILHAS IUTEpATypa:

1. Meroauueckue ykazaHHs K CHHTe3aM HeopraHudeckux Berects. - Kazanb: KI'V, 2006. - 24 c. - TekcT : 2JeKTpOHHBIH. -
URL: https://allfind.kpfu.ru/t/RUOSCLSLOSCEORO05C1896 (nata ooparenus: 05.02.2024). - Pexxum g0ocTyna: OTKPBITHIN.

2. Badkuna C.C., Booc I'.A., Berukosa T.W., [lesitoB @.B., Ky3smuna H.JI., Kyteipesa MLII., Canbuukos 10.1., CanpbikoBa
3.A., Tumomenko F0.M. Mertoaudeckoe nmocodue no oOIeit XUMUM [J1s1 CAMOCTOSATENIbHOM paboTh! cTyaeHTOoB. - Kazanb: K[V,
20009. - 131 c. - Tekcr : anekrponHbid. - URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (naTa oOpamieHus:
05.02.2024). - Pexxum goctymna: OTKPBITHI.

3. I'muuka H.JL. 3anaum u ynpaxkaenus no odmei xumun. - Mocka: Unrerpain-Ipecc, 2008. - 240c.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.12.02 Pasnosecusi 6 2emepozeHHbIX CUCTEMAX

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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