ITporpamma muciuruiueel "PaBHoBecus B reteporenHsix cucreMax'; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

Xumraecknid THCTUTYT UM. A.M. ByTnepoa

&
=
ry
=
- o
4
£
4

pEODRAIDE, Ry
#70 Sp OBATE 5,01 4y Ry
SR
Soehon) PR g

P =

Lt f _f ”— E.A. Typunosa
28 cespans 2025 r.

NOONUCAHO INEKMPOHHO-UUPPOBOI ROONUCHIO

Hp orpaMmMa QqucCouilJinHbI
PaBHOBecHS B reTepOreHHbIX CUCTEMAX

CnenunanbHocTh: 04.05.01 - dyHnaMeHTaIbHAS Y IPUKIAIHAS XUMUS

Crenunanuzanus:_PyHIaMeHTAIbHAS. XUMUs: MAT€PUAITbl OYIyIIEero
Kamudukanus BeinyckHuka: Xumuk. [Ipenogaparenb XUMuu
dopma 0OydeHus: 04HOe

SI3bIK OOYUYCHUS:_PYCCKUI
T'on Havana oOyueHus mo oOpa3oBaresibHON nporpamme: 2025

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma muciuruiueel "PaBHoBecus B reteporenHsix cucreMax'; 04.05.01 "®ynnamenTanpHasd U NpUKIagHas XUMuUs'".

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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[porpamMmy IictMIUIMHBL pa3padoTai(a)(u): 3aBeqyomui kadenpoi, 1.H. Amupos P.P. (Kadenpa HeopraHneckoi xummw,
Xumudeckuit UHCTUTYT uM. A.M. ByTtieposa), Rustem. Amirov@kpfu.ru ; Begymuii Hay4Hblil COTPYJHUK, 1.H. AmupoBa JL.M.
(HMJI CuHTeTnyeckue NoauMepHble MaTepruasl 1 KoMnosutel, KOV), LMAmirova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

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

[pa3aesoB XMMHU NPY PEeLIeHNH TPOEeCCHOHANBHBIX 3aJa4

TIK-2 CriocoOeH UCIOJIb30BaTh HpI/IO6peT6HHI)Ie HaBbIKU TPOBEACHUA XUMUYECKOI'O IKCIICPUMEHTA,
(OCHOBHBIC CUHTETUYCCKNEC U aHAJIMTUYCCKHUE METOAbI ITOJIYUYECHHUA U UCCIICIOBAHUA XUMHUYCCKUX|
IBEILICCTB 1 peaKL[I/Iﬁ npy pelieHN HpO(i)eCCI/IOHaJ'[I)HLIX 3a1a4

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

MPUHOMUIIBI TOCTPOCHUA (ba3031,1x JAuarpaMm HEOPraHM4€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:

CBOOOHO OPUEHTHPOBATHCS B TEOPETUUYECKUX BOIPOCAX TEPMOANHAMUKY TETEPOreHHBIX POLIECCOB, TEOMETPHIECKOM U
AHAJIMTHYECKOM MPEICTABICHUHU IeTePOrCHHBIX CHCTEM; IPUMEHSITh 3HAHUSI [0 TETEPOreHHBIX CUCTEMaM JULs PEILCHNUS
HPAaKTUYECKHX 33/1a4 B 00JACTH XUMHUHU I€TEPOreHHbIX MPOLIECCOB; YMETh: BHIOUPATh, B 3aBUCUMOCTH OT 33/a4H,
IIOCTaBJICHHON KCIEPUMEHTATOPOM, T€ METO/IbI (PU3UKO-XMMHUIECKOTO aHaIN3a, KOTOpbIe Hanbosiee ONTUMAIIBHO
CMOCOOCTBYIOT MX PEILIEHUIO.

I[OJDKGH BJIa€Th:

HaBBIKaMM TIOCTPOEHHU S AMarpaMM COCTOSIHUS ¥ U3BJICUCHUS U3 HUX MH(OPMALIUK [0 PABHOBECUSIM I€TEPOreHHBIX CHCTEM;
JOCTaTOYHOM MH(OpMaLUe 1J1s CAMOCTOSATEILHOTO OCBOEGHHUSI METOAUK PaOdOThI Ha OTAGJIBHBIX IPUOOPAX U MPaBHI UX
IKCIUTyaTalllH.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

CIIOCOOHOCTh OPHEHTHPOBATHCS B TEOPETUUECKUX BOIIPOCAX TEPMOJMHAMMKY I'€TEPOreHHBIX IIPOLIECCOB, TEOMETPUUECKOM U
AHAJIMTUYECKOM IPEJICTABJICHNN TETEPOreHHBIX CUCTEM; TPUMEHATh 3HAHUSI [0 TETEPOreHHBIX CUCTEMAaM /sl pelIeHNUs
MIPaKTUYECKHX 3a/1a4 B 00JIaCTH XMMUH Te€TEPOTeHHBIX ITPOLIECCOB;

CIIOCOOHOCTD NOCTPOCHUA JUarpaMm COCTOAHUSA U U3BJICUCHUS U3 HUX I/IHCI)OpMaHI/II/I IO PaBHOBECUAM I'€TEPOTrC€HHbIX
CHUCTEM.

2. Mecrto gucnumiuasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruiHa (MOIyJb) BKMoYeHa B pasaen "B1.B.JIB.12.02 Jucturumas (MOmysm)" OCHOBHOM MPOodecCHOHATFHOMN
obpazosatenbHol nporpammsbl 04.05.01 "®yHgameHTabHASI U TPUKIaAHast xumust (PyHIaMeHTATIbHASI XUMUSL: MATePUAITbI
Oyayiero)" U OTHOCUTCSA K JUCHMIUIMHAM 110 BbiOopy Yactu OTTOIT BO, ¢hopmupyemoit yqyacTHUKaMu 00pa30BaTEeIbHbIX
OTHOILICHUH.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0beM gucHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacCOB, BbIIeJIEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcsa

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

KonraktHast pabota - 68 yaca(oB), B TOM umcIie Jekuun - 32 yaca(oB), npakTuueckue 3ausarus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM paboThl - ) yaca(oB).

CamocrosTenbHast padoTa - 13 yaca(oB).
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KouTposnsb (3auét / ax3amen) - 27 yaca(oB).
dopma MpoMexyTOUHOrO KOHTPOJISI JUCHIMILIMHBL: 9K3aMeH B 8 cemecTpe.

4. Coaep:xaHne JUCHHMILIMHBI (MOyJis), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/jejaM) ¢ YKa3aHHeM OTBe/IeHHOI'0 Ha
HHUX KOJIHYEeCTBA aKaJeMHYE€CKHX YaCcOoB 1 BU0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThHI 0 AU CHHUILIHHE (MO/IYJIIO)

Bujpbl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYAO0EMKOCTh (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- lexumun, lexnun|IIpaxTu-[[IpakTu-JIadopa-Iaopa-| TeIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHbIE TOHATHS U TPUHLUIIBI
TEepMOJIMHAMUKH TeTePOreHHBIX MTPOLIECCOB.
1. [AHanmuTryeckoe onrcanue (pa30BBIX PABHOBECHIA. 8 4 0 0 0 6 0 1

Tema 2. JlnarpamMmma cOCTOSIHUS
2. |loqHOKOMMIOHEHTHOM cucTtembl (P-V-T). 3akoHbI 8 4 0 0 0 4 0 2
KonoBasosa.

Tema 3. quddepeHInanbHBIN TepMUYECKIA

aHanm3. KoMriekcHbIN TepMUYecKuil aHaJIn3.
3. |N300pakeHue cocTaBa Ha JUarpamMmmax 8 6 0 0 0 6 0 0
JBYXKOMITOHEHTHBIX CUCTEM.

Tema 4. BuHapHble CUCTEMbI C XUMUUYECKUM
4. |coemuHenueM. TBepbie pacTBOPHI. 8 4 0 0 0 4 0 0

5 Tema 5. Pertrenogazossrii anam3. [ToagrotoBka
" |oGpastioB k uccaenoBaHUIO.

Tema 6. TpeXKOMIIOHEHTHBIE CHCTEMBI, CITOCOOBI
n300paxeHus cocrasa. [Iporecchl KpUCTaIU3AIIH
6 CIUIABOB TPOMHOUM CUCTEMBI IBTEKTUUECKOTO THIIA.

" |Tpoiinble cuctemsl ¢ 0Opa3oBaHUEM TBEPABIX
pacTBOPOB.

Tema 7. PazOueHre tuarpaMm Ha BTOPUYHBIC
TPOWHbIE CHCTEMBI. [JarpaMMbl pacTBOPUMOCTH
TPEXKOMIIOHEHTHBIX CHCTeM. [IBOiiHBIE COMH.
[MonsTre 0 TBepAO(a3HBIX peaAKIHSIX.

liToro 32 0 0 0 36 0 13

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. OcHOBHbIE OHATHS U MPHUHIUIBI TEPMOJHHAMUKH I'€T€POreHHbIX MPOEeCCOB. AHAJIMTHYECKOE ONMUCAHue
¢pa30BBIX paBHOBeECHIL.

Onpenenenue npeamera. OCHOBHbIE MOHATUS U MPUHLMITEL. TepMoIrHAMIKa reTeporeHHbIX mporeccos. [Ipumenenne
OCHOBHBIX 3aKOHOB TEPMOJIMHAMMKH K T€TEPOreHHBIM PaBHOBECUAM. AHAJMTHUYECKOE OMMCaHKe (ha30BBIX PABHOBECHIL:
ypaBHeHue cocTosiHusI (pasbl. Y coBus paBHOBecus (a3. Y cIIoBHsl CTaOMILHOCTU PABHOBECHUI U CMEIlIEHNE PABHOBECHIA.
Das30BblE pEAKLMY.

Tema 2. /Inarpamma cocTostHust 0qHOKOMIOHeHTHOI1 cuctembl (P-V-T). 3akonrl KonoBanosa.

JuarpaMma cocTOsIHUSI OTHOKOMIOHEHTHO# cuctembl (P-V-T). TepmonrHamMuueckoe 000CHOBaHKE OJJHOKOMITOHEHTHOM
cucteMsl. [IByxa3Hsle U TpEXx(a3Hble pABHOBECHS: B OTHOKOMIIOHEHTHBIX cucTeMax. 3akoHbl KoHoBaoBa. ['eomerpuyeckoe
ornucanue (a3oBeIx paBHOBecHid. [TonmMopdu3m (3HAHTHO U MOHOTPOIIHS) B OJHOKOMITOHEHTHOH cucteme. PaBHOBecus
(crabusIbHBIE, METACTAOMITBHEIE U JTAOUIILHEIE).

Tema 3. IndpepennuanbHbli TepMuyeckuii anaan3. KommiekcHbiii TepMuyeckuii anaian3. M3o0pakenue
coCTaBa Ha JuarpaMMax JBYXKOMIIOHEHTHBIX CHCTEM.
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JIByXKOMITOHEHTHbIE CHCTeMbI. [IpuMeHeHre 3aKOHOB TEPMOIMHAMUKH K T€TEPOreHHbIM PABHOBECHSAM OMHAPHBIX CUCTEM.
IMpaeuiio ¢a3 B IpUMeHEeHUH K IByXKOMIIOHEHTHBIM CHCTeMaM. Br-, MOHO- 1 HOHBAPUAHTHOCTh CUCTEMBL. T-X IarpamMmbl.
CriocoObl BbIpakeHUsI KOHLICHTPAIM#L, UCTIONb3YEeMbIX B (PU3UKO-XMUMHUIECKOM aHasm3e. PopMyJibl epecueTa N3 MacCOBBIX
J0JIel B MOJIbHBIE U HA0OOPOT.

Tema 4. BnﬂapHue CHUCTEMbBI ¢ XUMHYE€CKHM COC€INHECHHUEM. TBep,E[l:Ie pacTBOpPLI.

W3meHeHne noyioxeHus HOHBAapHUaHTHBIX TOYEK MPpU NU3MEHCHUA criocoda BbIpaKCHUSA KOHI.ICHTpaLIHfI. BI/IHaprIe CUCTEMBI B
cjiydae 06pa30BaHI/IH KOMIIOHCHTaMH XUMHWYECKUX COC)]I/IHCHPIﬁ, IJIaBAMMXCS KOHT'PYOHTHO U UHKOHI'PY9HTHO.

Hucrextuka. [leputektuka. CuHryaspasle Touky. [TocTpoeHne auarpaMm 1o KpyuBBIM OXJIaXIeHus (HarpeBaHus). buHapHbie
CHCTEMBI C TBEPIBIMHI PACTBOPaMU. THIIBI TBEPABIX PACTBOPOB (3aMEIIEHNUsI, BHEAPEHNS 1 BBIUUTAHUA).

Tema 5. Pentrenoga3onsbiii anaian3. [loaroroska o6pa3nos K Nccje/10BaHMAIO.

HCOFpaHI/I‘IeHHaH " OrpaHU4Y€HHAdA paCTBOPUMOCTb KOMITIOHEHTOB B TBEPAOM COCTOSAHUU. K)IaCCI/I(bI/IKaL[I/IH AruarpamMm ¢
TBEPAbIMU PACTBOPAMMU I1O PO3C6OMy. TBCPIIBIC PacTBOpPbI HA OCHOBE COG,I[HHGHI/Iﬁ, O6pa30BaHHHX KOMITOHEHTaMH CUCTEMBI.
PaI_II/IOHa)IbHLIC 1 UppaliMOHAJIbHbIE MAKCUMYMBbI. HEUIBTOHI/I,I[H n 6epTOHHI/I,HbI. BI/I,I[LI H30TEPM (l)I/I3I/I‘ICCKI/IX CBOICTB JJIA
COGZ[I/IHCHI/Iﬁ OIIPEACJIEHHOTI'O U HEOIIPEACJIEHHOT'O COCTABA. HyTI/I KpUcCTa/umm3aluunu (l)aS IO JuarpaMmMam pasjim4HoOro Tulia.
TCpMO,I[I/IHaMI/I‘ICCKI/Iﬁ BbIBO/] JUarpamMm 6I/IHaprIX CUCTEM. HpeBpameHHe B TBEPAOM COCTOAHUMN, KOMIIOHCHTOB, COCZ[HHCHPIIZ,
O6pa3OBaHHbIX KOMIIOHCHTaMM, TBEPAbIX PACTBOPOB (HOHI/IMOP(I)I/BM, paccioeHue, 06paBOBaHI/I€ COGIIPIHCHI/IfI, 9BEKTOUIHBIC 1
NEPUTEKTONIHBIC HpeBpaH.leHI/IH).

Tema 6. TpexkoMIOHeHTHBIE CHCTEMBI, CTIOCOOBI H300paxkeHns cocrapa. IIponecchl KpucTaJII3anuu CIVIAaBOB
TPOIHOW CHCTEMBI IBTEKTHYECKOro Tumna. TpoiiHbie cHCTEMBI ¢ 00pa30BaHHEM TBEP/ILIX PACTBOPOB.

TpexxkommoHeHTHbIe cucteMbl. CriocoObl n300pakeHus cocraBa. [Ipumenenne npasuia das. [ToctpoeHne 00beMHOI
JMarpamMMBbl M ee IIPOeKIMi Ha TutockocTy. [IpaBuia peruara v ieHTpa TsokecTd. TpoiHast CHCTeMa BTEKTHYECKOTO THTIA.
INoctpoenne u30- n TOJIUTEPMUYECKHX PA3PE3OB. Ipouiecchl KpUCTANIN3AINH CIITTABOB TPOMHON CUCTEMBI 9BTEKTHUYECKOTO
trmna. TpoiiHble CHCTEMBI C ABOWHBIME ¥ TPOWHBIMH COEJUHEHUSMH, MIABAIIMMUCS KOHIPYIHTHO M MHKOHTPYIHTHO.
KgasuOunapHble ceyeHus1. TpHaHTy ISIMsI AMarpaMM TPOWHBIX CHCTeM. TpOIHBIE CUCTEMBI ¢ 00pa30BaHUEM TBEPABIX
PacTBOpPOB: B OIHOM, IBYX M TpeX OOKOBBIX (OMHApHBIX) crcTeMax. TpoiiHble B3auMHbIe cucteMbl. KBazpar cocraga.

Tema 7. Paz6uenue guarpaMm Ha BTOPUYHbIE TPOMHbIE cHCTeMBI. /lnarpaMMbl pacTBOPHMOCTH
TPEeXKOMIOHEHTHBIX cucteM. /IBofinbie cosm. [lonsaTHe 0 TBepA0(Pa3HBIX PeaKIUIX.

O6pariMble 1 HeoOpaTUMBbIe B3aUMHbIE CHCTeMbl. Pa3OreHne Ha BTOpUYHBIE TPOiiHbIe chcTeMbl. CTaOuiibHAS U HecTaOWIbHas
JMaroHajb Ha KBaJgpaTe cOCTaBa TPOWHBIX B3aMMHBIX CUCTEM. JJparpaMMbl pacTBOPUMOCTH TPEXKOMITOHEHTHBIX CUCTEM.
Croco0sl ux n300paxeHus. M3orepMudeckue cedeHus. DBTOHMKA. [JIBOWHBIE COJIM, KOHIPYSHTHO U HHKOHIPYSHTHO
pactBopruMble. [ToHATHE O TBEpAO(A3HBIX PEAKIMUIX.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalomuXCs Mo
I CIHILIIHE (MO YJIIO)

CamocrosiTesbHask padoTa 00yYAIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTeis, HO 6e3
€ro HEeroCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) AUCHMIUINHB, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMoCTOsITeNIbHOM paboThl 00yJaIoIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKpelieHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOIl INTepaTypoil M 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYAS:

IMopsigok opraHU3alvK U OCYIIECTBIICHUsI 00pa30BATEIbHON JEATEIPHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajJIuTeTa, IporpaMMaM MarucTparypsl (YTBEpKIECH MPUKa30M
MunucTepcTBa HayKu 1 BhIciero oopasosanus Poccuiickoit @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa o6pazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (peaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpuBomkckoro) deaepaibHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIINHE (MOIYJII0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYACT OLICHOYHBIE MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOIZ aTTeCTalluu.

B ¢onIe 011IeHOYHBIX CPENICTB COAEPKUTCS ceayoas HHPOPMaIH:
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- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCHUITIMHE (MOIYJI0);

- KpUTEpHUHX OLieHNBaHUs C(hOPMUPOBAHHOCTH KOMITETEHIINI;

- MeXaHU3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIAHE (MOAYJIO);

- ONMCaHME MOPSIAKA TPUMEHEHHS U TPOIIEAYPhl OLIEHMBAHUS AJIs1 KA JOTro OLIEHOYHOTO CPEJICTBa;
- KpUTEepHH OLIEHUBAHUS )11 KaXJOro OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLUECHOYHBIX CPEACTB, BKIIOYAA TpC6OBaHI/IH, MMPEeABbABIIACMbIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA Pa3JIMYHbIX TUIIOB.

DOoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nmporpamMmMe JUCHUITTTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIsI OCBOEHHS N CIUILINHBI (MO TYJIs)
OcBoeHMe TUCIUILTHBL (MOJIYJIsl) MPEAINOJIaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOM yueOHOM tepatypsl. Jlutepatypa
MOXKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJE - Yepe3 JIeKTPOHHbIe OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUY 3aKIi04eHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B eyatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. O0yyarouecs HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHY C MPAaBMJIaMU 10JIb30BaHMs Hay4uHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3[IAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJEHUN 00YUaIOIIIMCS CBOETO JIOTUHA U [apoJis OT
JIMYHOTO KaOUHeTa B cucteMe "DNeKTpOHHBIH yHuBepcuTeT". I1py UCroIb30BaHUN MEYaTHBIX U3IaHUN OMOIMOTEYHbIi (hOHN
JIOJDKeH OBbITh YKOMILUIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMILISIpa) KaxkA0ro U3 U3/1aHuil OCHOBHOM JinTepaTypel U He MeHee 0,25 3K3eMIuIspa AONOIHUTEIBHON JIMTEPATyphl HA
Ka)XJI0ro 00y4aloLIerocsi 3 Yucia JIML, OAHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIIINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON Y4eOHOW IMTEPATyPbl, HEOOXOAUMOI U1 OCBOSHUS JUCLUIUTMHBL (MO/LYJIs), HAXOAUTCS
B [Ipnnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHUHU KoMIUIeKToBaHus ¢oHnoB Hayunoit 6momiorexun KOV

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX JIsI
OCBOEHHUS JUCIHILIUHBI (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 OPTAJ 1O XUMHUH - http://www.xumuk.ru/encyklopedia/2123.html
OG6pazoBatesbHbIN OPTaJ 10 XUMUH - http://www.chemiemania.ru/chemie-99.html

9. MeToauuecKne YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanuecKrue peKoMeHIanun

JIEKLINH KoHcriekTpoBaHue JIEKIUH - CJIOKHBII BUJ] By30BCKOH ayIMTOPHON paOOTh, IPEAINOJIATAONNIA MHTEHCUBHYIO
YMCTBEHHYIO [IeSITEJIbHOCTD CTy/IeHTa. KOHCIEKT SIBJIsSIeTCs MOJIE3HBIM TOT/IA, KOT/Ia 3alMCaHo caMoe
CYILIECTBEHHOE M CIeJIaHO 3TO caMuM oOydatoinumMcsi. He HaJio cTpeMUThbCst 3a1Mcath JOCIOBHO BCIO JIEKIHIO.
Takoe 'KOHCHIEKTUpOBaHUE' TPUHOCUT OOJIbIIIE Bpe/a, ueM Mouib3bl. LlenecooOpa3Ho BHaUAIE TOHSATh OCHOBHYIO
MBICJIb, U3JIATAEMYIO0 JIEKTOPOM, a 3aTeM 3anucaTh ee. JKenareipHo 3anKch OCYIIECTBIIATh Ha OJJHOM CTpaHuUIe
JIMCTA WM OCTABJISISA MOJIs, HA KOTOPBIX MO3/IHEE, TIPU CAMOCTOSITEJIbHOI paboTe ¢ KOHCIIEKTOM, MOXKHO CJeJ1aTh
JOTIOJHUTEJIbLHBIE 3aIICH, OTMETUTH HEITOHATHLIE MECTA.

KoHcrekT ek Jiydilie MopaseisiTh Ha YHKTHI, COOMI0Aast KPACHYIO CTPOKY. DTOMY B OOJIBIION CTETIeHN
OyyT criocoOCTBOBATh BOMPOCH IJIaHA JIEKIMH, MTPeUIokKeHHbIe pernogaBaTensM. Ciienyer oOpaiiath BHUMaHKUE
Ha aKIIeHTBI, BBIBOJIbI, KOTOPBIE JIEJIaeT JIEKTOP, OTMevasi HauboJiee BaKHble MOMEHTHI B JICKIIMOHHOM MaTepHasie
3aMeYaHUsIMH 'BaXXHO', 'XOPOILO 3alIOMHUTH' U T.1. MOXKHO JeJIaTh 3TO U C MOMOIIBI0 Pa3HOIBETHBIX MapKEPOB
WM py4eK, OIYePKHUBasi TEPMHUHBI U ONpe/ieIeHHs.

IenecoobpazHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHi, abOpeBUaTyp u CMMBOJIOB. OJIHAKO Mpu
JajibHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMHU CJIOBaMHU JIJIs1 OBICTPOTO 3pUTEILHOTO
BOCIIPHSITUS TEKCTA.

PaGotas Ha/l KOHCIIEKTOM JIEKIMH, BCerja HEOOXO0AMMO MCIIOJIb30BATh HE TOJBKO YUEOHUK, HO U TY JIMTEPATypYy,
KOTOPYIO JJOTMOJIHUTEILHO PEKOMEH/10Ba JIeKTOp. VIMEHHO Takasi cepbe3Hast, KpOIoT/IMBasi paboTa C JISKIIMOHHBIM
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MaTepuajoM MO3BOJIUT F.TIy60K0 OBJIAZICTb TCOPETUICCKUM MATCPUAJIOM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

BrinoHeHue 1a00paTOPHBIX U MPAKTHYECKUX PadOT OCYIIECTBIISCTCS Ha JJAOOPATOPHBIX U MPAKTHIECKUX
3aHSTUSAX B COOTBETCTBUM C TpaprKOM YIeOHOTO Tporiecca. [ obecrieyeHus: caMOCTOSATEeIBHON pabOThI
TIPEeToIaBaTelISIMU pa3padaTHIBAIOTCS METOJMUECKIE YKAa3aHUS 110 BHITOJHEHHIO JIJA00PATOPHOMN/TIPaK THUECKOI
padoTHL.

Pabora ¢ mutepaTypoi, IpyriMy KCTOYHUKAME WH(OPMAIIUH, B T.4. SJICKTPOHHBIMHA MOXKET peali30BbIBATHCS Ha
CEMUHAPCKUX W MPAKTHUECKUX 3aHATUSX. [JaHHbIe UCTOUYHUKY UH(OPMAITUKM MOTYT OBITh TIPE/ICTABJICHBI HA
OYMaXXHOM /WU JIEKTPOHHOM HOCHUTEJISIX, B TOM uucie, B cetr Internet. [IpernogaBatens popmyupyeT 1eib
padoTHI C TAHHBIM UCTOYHUKOM MH(OPMAITUH, OIpe/iesisieT BpeMs Ha TpopaboTKy JOKyMEHTa U (popmy
OTYETHOCTH.

CaMo 1 B3aMMOIPOBEPKAa BHIIOTHEHHBIX 33/IaHUI Yallle FCIOIb3YeTCs] Ha CEMUHAPCKOM, TPAKTUIECKOM 3aHATHU
U IMEET CBOEH IeJIbI0 MPHOOpEeTeHNE TAKUX HABBHIKOB KaK HAOMIOJICHNE, aHAJIM3 OTBETOB COKYPCHUKOB, CBEpKa
COOCTBEHHBIX PE3yJIbTATOB C ITAIOHAMH.

PemeHue mpo01eMHBIX U CUTYaIMOHHBIX 3a]a4 MCIIOJIb3YeTCs Ha JIEKITMOHHOM, CEMUHAPCKOM, MTPAKTUIECKOM U
Jpyrux Bujax 3aHsaTui. [IpobiaeMHass/cUTyalioHHas 3a/1a4a JIOJKHA UMETh YeTKYI0 (DOpMYJTMPOBKY, K HEH
JIOJIKHBI OBITh TIOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPBIE HEOOXOAMMO HalTH U 000CHOBaTh. KpuTepru oleHKu
MIPAaBWILHOCTH pPellleHHs] MPOOIeMHON/CUTYAIIMOHHO! 3a/1a9y JTOJDKHBI OBITh U3BECTHBI BCEM 00YJaIONIIMCS.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa CTYIEHTOB BKJIIOYAET B ceOs BBIIIOJHEHUE NPAKTUIECKUX 3a1aHHUM.

ITpy BBINOTHEHUH PAKTMYECKHX 3aJaHUH CTYIEHT PyKOBOJCTBYETCS NPABUIIAMH, M3JIOKEHHBIMU B OITHCAHUI
paboTsl (orucanue paboTHI MPEIOCTABISETCs TperogaBaresieM MO0 B 3JIEKTPOHHOM BUJIe, JIMOO Ha TBEPAOM
HocuTelie, MO0 B yCTHOM opme). CaMOCTOSATENBHO aHAIM3UPYET MOJTyYeHHbIe pe3y IbTaThl U JeaeT
COOTBETCTBYIOLIME BHIBOIBI.

CamocrosTesbHas padoTa NPOBOAATCS, 1J1s OoJiee ITyOOKOro YCBOSHHS! AUCLMIUIMHBL, NPHOOPETeHNsI HABBIKOB
paboTHI C IUTEPATYPOid, JOKYMEHTaMH, IEPBOMCTOYHMKAMH H T.II.

Pexomennyemasi muteparypa cooOIaeTcs mpernojaBaTeieM Ha BBOJHBIX 3aHATHSX

CamocrosTenbHas paboTa BKJIIOYAET 2 ITarna:

1ii - opraHM3alMOHHbIN;

2ii - 3aKperUieHUe U yriyOleHue TeOPeTHUECKUX 3HAHUM.

Ha nepBoM 3Tare CTyeHT INIaHUPYeT CBOI0 CAMOCTOSITENbHYIO padoTy,

KOTOpasi BKJIIOYAeT:

- ysCHEeHHe 3aJJaHNsI HA CAMOCTOSITENIbHYIO padoTy;

- Io100p PEKOMEHJOBAHHOM JINTEPaTyPh;

- COCTaBJIeHHE IIJIaHa paboThl, B KOTOPOM OIPeesIsIIoTCS OCHOBHBIE ITyHKTHI

TIPEICTOSIIECH TIOATOTOBKH.

CocrapJiieHre TUIaHa JUCHUILTMHUPYET U MOBBIIAET OPraHM30BaHHOCTh B padoTe.

Bropoii 3Tan BKIII0OYaeT HEMOCPEICTBEHHYIO IOATOTOBKY CTYIEHTA K 3aHATHIO. HaunHaTh Hago ¢ n3yveHus
PEKOMEH/I0BaHHOM JiuTepaTyphl. CTyJeHTaM peKOMEHIyeTCs MONY4uTh B BuOamoTeuHo-nH(pOPMaMIOHHOM
LEHTPEe MHCTUTYTA YYeOHYIO JIUTEpaTypy Mo JUCHUILIMHE, He0OX0AUMYIO It 3(pPeKTMBHOMI paboOThl Ha Bcex
BUJIAX ayJUTOPHBIX 3aHATHH, a TAKXKE JJIs1 CAMOCTOSTEILHOM pabOTHI 10 U3YyUYEHHIO JUCLUIUIMHBL. Y CIIeHIHOe
OCBOEHHE Kypca IpearonaraeT akTHBHOE, TBOPYECKOe YJacThe CTyJeHTa yTeM IIAHOMEPHOH, TIOBCEAHEBHOM
padoTel. Borpockl TeM HEOOXOMMO U3YUHUTh 110 XPECTOMATUIHBIM UCTOUHUKAM (y4eOHUKH, YueOHbIe T0COOUs 1
Tp.), T MaTeprall u3jaraercsi B Hanbosiee JOCTyHON (hopMe, a 3aTeM NepexoauTh K 0ojee IITy0oKoMy
YCBOEHHMIO BOIIPOCOB BRIOPAHHOM TEMBI, UCIIOJIB3YsI PEKOMEHIOBAHHYIO M MHYIO JIUTepatypy. B mponecce
HCCIIeIOBaHNUS JIMTEPATYPHBIX ICTOYHUKOB PEKOMEH/IYETCSI COCTABIISATh KOHCIIEKT, Jejas BBIIUCKU C yYeTOM
TEMbI 1 METOOUYECKHX YKa3aHUII.

B mporniecce 9T0# pabOTH CTYOEHT JOJDKEH CTPEMUTHCS TIOHATh M 3aIIOMHUTh OCHOBHBIE TIOJIOKESHHS
paccMaTpHBaeMOro MaTepyalia, IpuMepsl, MOSICHSIOIME €0, a TAKXKe pa300paThCsl B WLTIOCTPATUBHOM
Marepuare.

B mporiecce MOATOTOBKHM K 3aHATUSAM PeKOMEHIyeTcsl B3aMMHOe 00CYKIeHHEe MaTepralia, BO BpeMsi KOTOPOro
3aKPEIUIAIOTCS 3HAHUS, a TAKXe PUOOPETaeTCs IPAKTHKA B U3JIOKEHUU 1 Pa3bsICHEHUH MOJIyYeHHBIX 3HAHUI,
pa3BUBAETCS peyb.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH INoxaroroBka cTyeHTa K 9K3aMeHy BKJIOYaeT B ce0s1 TpH 3Tama:

- caMocCTOsATeNIbHASA PaboTa B TEUEHUE CEMECTPA;

- HENIOCPE/ICTBEHHAS [IOArOTOBKA B [IHY, MIPEIIECTBYIOIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca.

- IOATOTOBKA K OTBETY Ha BOIIPOCHI, COJIepKaIliecs B OueTax.

Jluteparypa Aj15 HOATOTOBKHU K 9K3aMeHy peKOMeH[yeTcs IpenojaBaresieM U ykazaHa B DOPe. [j1s1 HOIHOTHI
yueO6HOI MH(pOpPMaIMKY U ee CpaBHEeHHU I JIydllle UCIIOIb30BaTh He MeHee JBYX yueOHUKOB. CTyJeHT BIpaBe cam
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B YUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM unciie
OTJINYHOM OT IpernojaBaTesisi), HO IpH YCJIOBUM JIOCTATOYHON HayYHOW apryMeHTalnH.

OCHOBHBIM MCTOYHHMKOM TIOJITOTOBKH K 9K3aMeHY SIBJISIETCS] KOHCIIEKT JIEKLIUH, Ilie yIeOHBI MaTepra JlaeTcs B
CHCTEMaTH3UPOBAHHOM BH/JI€, OCHOBHBIE ITOJIOKEHUS €r0 AETATN3UPYIOTCS, TIOJKPEIUISIOTCS COBPEMEHHBIMU
(baktamu 1 nH(pOpPMaIHEl, KOTOPBIE B CHITy HOBU3HBI HE BOLIUIA B OITyOJIMKOBaHHbIE ITeYaTHbIE ICTOUYHUKY. B
XO0Jle IOATOTOBKHM K 9K3aMeHY CTyAeHTaM HeoOX0AMMO oOpallaTh BHIMaHUE HE TOJILKO Ha YPOBEHb
3alOMMHAHUS, HO M Ha CTETIeHb TOHMMAHUSI M3JIaraeMbIX pooJieM.

SK3aMeH NPOBOAUTCS 110 OMJIETaM, OXBATHIBAIOIINM BeCh MTPOIeHHbIA MaTepuai. [Io okoHYaHUM oTBeTa
9K3aMEHATOp MOXKET 33/1aTh CTYJCHTY JOMOJHUTENIbHBIE U YTOYHSIONIHE BOpockl. Ha morotoBKy K OTBETY 110
BOIIpOCcaM Ousieta CTyeHTy JaeTcs 30 MUHYT C MOMEHTA [IOJIyYeHUs UM Ouera.

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)

3AE
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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”.
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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 Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepaTypa:
1. T'enspman, M. Y. Heopranmueckas xumus : yaeOHoe nocooue aist By3os / M. U. T'enbpman, B. I1. FOctpatos. - 3-e uzn.,
crep. - Cankt-IlerepOypr : Jlans, 2025. - 528 c. - ISBN 978-5-507-52362-7. - Tekcr : aneKkTpoHHsIi // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/448709 (nata o6pamenus: 21.02.2025). - 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 o6pamenwus: 21.02.2025). -
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 obparenus: 21.02.2025). - Pexxum gocTyna: OTKPHITHIH.

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:
21.02.2025). - Pexxum mocTyna: OTKPBITHIH.

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 oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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.
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