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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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IIporpamMmy auciMIUTHEL pa3padoTai(a)(u): goreHT, K.H. ['atnatymua A.K. (Kadenpa pusndeckoit xummun, XUMHYECKHANA
nHCeTUTYT UM. A M. Bytneposa), Askar.Gatiatulin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH MCIOJIb30BaTh OCHOBHBIE OMOJIOTHUeCKUe, (PUBUKO-XUMUYECKHE, XUMUYECKHE,

MaTeMaTH4YecKre MEeTO/IbI [Tl Pa3padOTKH, UCCAEA0OBAHUN U SKCIIEPTU3bI JIeKapCTBEHHbIX
CPEJICTB, U3rOTOBJICHUS JIEKAPCTBEHHBIX MTPENapaToB

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

3HaTh OCHOBHBIC (DM3UKO-XUMHUYECKUE W XUMITUYECKIE METOIbI aHAJIM3a U CIIOCOOHI MX TIPIMEHEHUS IS pa3padOTKU
WCCTIeJOBAHUI M SKCIIEPTU3HI JIEKAPCTBEHHBIX CPEJICTB ¥ JIEKAPCTBEHHOTO PACTUTEIFHOTO CHIPbSL.

HokeH yMeTh:

Ymets OIIpeaeIATh U UCIIOJIb30BATh OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/I€ 1 XUMHWYCCKHE METOABI aHa/In3a JJId pa3pa60TKH
I/ICCII€IIOB3HI/Iﬁ 1 SKCIIEPTU3LI JICKAPCTBEHHBIX CPEACTB U JICKAPCTBEHHOI'O PACTUTEJIBHOTI'O ChIPbA

IloJoKeH BIIafieTh:

BriajieTs HaBbIKaMM OIPEIENIEHUS U UCTIOb30BaHUS (PU3UKO-XUMHUYECKOIO U XMMHUYECKOTO METO/Ibl aHaIn3a IS
Pa3pabOTKM MCCIIEIOBAaHUI U SKCTIEPTU3bI JIEKAPCTBEHHBIX CPEACTB U JIEKAPCTBEHHOT'O PACTUTEIBHOTO ChIPbS

2. Mecrto gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHast qucruIuivHa (MOAyJIb) BKodeHa B paszaen "B1.0.17 ducnumimasl (MOayM)" OCHOBHOM NMPOoecCrOHANbHON
ob6pasoBarenbHOM nporpammsl 33.05.01 "®apmarus (Papmarms)” 1 oTHOCUTCS K 00s3aTesbHO# yactu OTTOIT BO.

OcBauBaercd Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM qUCHUILUIMHLI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbII€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
padoTy obyuarommxcs

OO611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJIsACT 7 3a4eTHHIX(bie) efuHuIl(bl) Ha 252 Jaca(oB).

KonraktHast pabota - 164 yaca(oB), B TOM 4ucIIe JieKIuu - 36 daca(oB), npaktuyeckue 3ausatus - 0 yaca(oB), 1JabopaTopHbie
padotsl - 128 yaca(oB), KOHTPOJIb CAMOCTOSTEIbHOM paboTHI - 0 yaca(oB).

CamocrositenbHas padota - 70 yaca(oB).
Kontpons (3auér / 3x3amen) - 18 gaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS IUCLUILTHHBL: OTCYTCTBYET B 3 CeMeCTpe; 9K3aMeH B 4 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa  TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHON PA6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yachbl KOHTAKTHOM PadoTHI, Camo-

HX TPYA0EMKOCTb (B yacax) CTOSI-

N Pazmeant qucuumimnnb! / Ce- Texmun,Texmmn|lIpakTu-[Iipaktu-{/Iadopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. |4YecKue | YyeckHe |TOpHbIE |TOpPHbIe | Hasd
¢opme BansaTHsA,| B 3J. |[pabdoThl,| B 3. pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. OCHOBB XUMHUYECKOH TEPMOJUHAMUKH

1. |ITepBBlil 3aKOH TEPMOJUHAMMKH. 3 2 0 0 0 7 0 3
2 Tema 2. Terutora u paboTa pa3HOTO 3 2 0 0 0 7 0 3
Buza. TepmMoxumusi.
DSAEKT
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 3. Bropoil 3ak0H TepMOJUHAMUKH.
"V paBHEHHE BTOPOro Havasla TePMOJIUHAMUKY ST
3. 7P P pMon 8 3 2 0 0 0 7 0 2
00paTUMBIX U HEOOPATUMBIX IPOLIECCOB.
. |Tema 4. ITousTre 06 SHTpONINH
4. |Tema 4. I 0 3 2 0 0 0 7 0 3
Tema 5. PacTBOPHI 91€KTPOIUTOB U
5. P P 3 2 0 0 0 8 0 3
3JIEKTPOIPOBOJHOCTb.
6 Tema 6. DIC u TepMoguHAMUKA 3 2 0 0 0 7 0 3
" |prekTpoxuMIUeCcKUX LIenen.
Tema 7. Y penbHast 1 SKBUBaJIEHTHASA
7. [3MeKTpONPOBOJHOCTh IMEKTPOIUTOB. 3aKOH 3 2 0 0 0 7 0 3
Konbpayma. ITogBu:xHOCTh HOHOB
Tema 8. OObeAMHEHHOE BBIpak€HHE NEPBOTO U
8. |BTOpOro 3aKOHa TEPMOANHAMUKHU. 3 2 0 0 0 7 0 3
Tema 9. TabnuIpl CTaHOAPTHHIX
TEPMOJIMHAMUYECKMX BEJIMUMH U UX
9. [FePMOR 3 2 0 0 0 7 0 3
UCIIOJIb30BaHNE B TEPMOJUHAMUYECKHX pacyeTax.
Tema 10. OcHOBHBIE NOHATUSI XUMUYECKON
10. |kunetuku. OnpenesneHre CKOPOCTH PeaKLyu. 4 2 0 0 0 7 0 2
Tema 11. Kunetnueckue kpusble. Kunetnueckue
ypaBHeHus. OnpeeneHne KOHCTAHTBl CKOPOCTH
11. 4 2 0 0 0 7 0 4
peaxkuuu. ITopsnok peakuuu.
Tema 12. HeoOpaTtumble peakiuu HyJIEBOTO,
MepBOro ¥ BTOPOro nopsiikoB. Omnpenenenre
12. |KOHCTAHTBI CKOPOCTH U3 9KCHEPUMEHTATIBbHBIX 4 2 0 0 0 7 0 4
JaHHBIX. MeTozbl onpeesieHust NopsiaKa peakiyiy.
Tema 13. BiusiHue TemriepaTypsl Ha CKOPOCTh
XUMUIecKux peakiwid.IIpasmno Bant
-T'opda.Ypasuenne Appennyca.CMbica
KO3((PUIMEHTOB ypaBHEHHS. AHATTMTHYECKINA 1
13. o 4 2 0 0 0 8 0 5
rpayecKuil METOAB! BEIYMCICHHS
9KCIEPUMEHTAIBHON SHEPTiY aKTUBALVH.
Tema 14. Karams. Onpenenenue kataminsa. Oormiue
MIPUHLIMITH KaTanu3a. Posk kaTanmsa B xummw,
OWOJIOTMH U TIPOMBIIITIEHHOCTH. MeXaHU3MBI
KaTaJINTHYECKUX peakluid. [ OMOreHHbIN KaTaams.
KucnorHo-ocnoBHoil katanus. Kinaccudpukanms
eaKIMi KHCIOTHO-OCHOBHOTO THIa. KiHetnka n
14, [PEatLt > 4 2 0 0 0 7 0 5
MEXaHU3M peaKkMii crelrpruIecKoro 1 OCHOBHOTO
KHCJIOTHOTO Kataynm3a. [ eTeporeHHbIi KaTauus.
Teopuu rereporeHHOro Kartajmsa.
SAEKTPOHHBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 15. ®epmenratuBHbIi KaTanu3. O0mme
CBEJEHUS O KMHETHKE U MEXaHU3Max
(pepMeHTaTUBHBIX peakuuil. Y paBHEHUE 4 2 0 0 0 7 0 5
Muxasmica-MeHteH. Posb (pepmeHTaTHBHOTO
KaTainza B (pU3MOIOTMYECKUX MPOLIECCaX.

15.

Tema 16. Komnongasle CUCTEMBI, X OTJIMYHE OT
HUCTUHHBIX PacTBOPOB. OCHOBHBIE OCOOCHHOCTH
KOJUTOMIHOTO cocTostHusA. Kiaccngpukarms

16. [oucnepcHbix cuctem. TepMoarHAMUYECKUE OCHOBHL | 4 2 0 0 0 7 0 9
YCTONYMBOCTH KOJUTOMIHBIX PaCTBOPOB.

Tema 17. MeToap! OSy49EHHS U OYHCTKU
KOJUIOMAHBIX cucteM.MeToj KoHaeHcau. MeTop,
JVCIIEPrUpOBaHuUs. DIEKTPUYECKHE CBOMCTBA 4 > 0 0 0 7 0 5

17.
KOJUIOMJIHBIX CUCTEM .DJeKTpoopes.

Tema 18. MakpoCKOIMYECKHE CUCTEMBI U
18. [puzukoxumMuveckuii METOA UX OMUCAHMUSL. 4 2 0 0 0 7 0 5

l1Toro 36 0 0 0 128 0 70

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. OcHoBBI XUMHYeCKOI TepMoauHaMHUKH IlepBbiii 3aK0H TepMOAMHAMHIKI.

[IépBoe Haudn0 TepMOAMHAMUKH (TIEPBHIM 3aKOH TEPMOAWHAMUKH) - OAWH U3 OCHOBHBIX 3aKOHOB 3TOH JVICLIVILIAHBI,
MIPE/ICTABIISIONINE COOON KOHKPETU3aIMIO 00111e(PU3NUECKOro 3aKOHA COX pPAHEHHsI SHEPIUH /ISl TEPMOAMHAMUYECKUX CHCTEM, B
KOTOPBIX HEOOXOJUMO YUUTHIBATH TEPMUYECKHE, MACCOOOMEHHbBIE 1 XUMUYECKHE Tpoliecchl. B popMe 3akoHa coXpaHeHu st
(ypaBHeHus1 OajiaHCca SHEPrur) MepBOe HAYAIIO MCIIOJB3YIOT B TEPMOIMHAMUKE ITIOTOKA M B HEPABHOBECHOW TepMOJMHAMUKe. B
PaBHOBECHOU TEPMOJIMHAMUKE MO/ IEPBbIM 3aKOHOM TEPMOJUHAMUKY OOBIYHO MOJPa3yMeBalOT OJHO U3 CIIE/ICTBUIA 3aKOHA
COXpaHEHHsI SHEPIUH, U3 Yero MPOUCTEKAeT OTCYTCTBUE eIMH000pa3us (popMYIMPOBOK MEPBOr0 HAYANA, UCTIOIb3YEMbIX B
y4eOHOU 1 HayYHOU JIUTEepaType

Tema 2. Temiora u paéora pasunoro Buaa. Tepmoxumusi.

TepmoximMus - pa3ien XUMHUYECKOH TEpPMOJMHAMUKY, B 33]]a4y KOTOPOTO BXOJUT OIpeJesieHrue U N3yUeHHe TeIUIOBBIX
3(peKTOB peakiyii, a TaK)Ke YCTAHOBJIEHHE MX B3aMMOCBSI3EH C pa3IMIHBIMH (PI3UKO-XUMIUECKIMU MapaMeTpamu. Emé
OHOM U3 3a/1a4 TEPMOXUMUH SIBIISETCS U3MEPEHUE TEIIOEMKOCTEH BELIIECTB U YCTAaHOBJICHUE MX TEIUIOT (Pa3s0OBBIX NEPEXO0B.

Tema 3. Bropoii 3aK0oH TepMOANHAMIKA. Y paBHEeHHe BTOPOro HAYajla TePpMOJMHAMHUKH /IS 00PaTHMBIX 1
HEOOPATHMBIX MPOIECCOB.

Bropde Haudno TepMOaMHAMUKY (BTOPOH 3aKOH TEPMOAMHAMUKH) YCTAaHABJIMBAET CYIIECTBOBAaHME SHTporMH|[ 1] Kak (pyHKINH
COCTOSTHHSI TEPMOJHAMIYECKON CUCTEMBI M BBOAUT MOHATHE aOCOTIOTHON TEPMOIUHAMUYECKON TeMIepaTypbi[2], To ecTh
"BTOpOE HAYaJIo MpeCTaBsieT coboii 3akoH 00 sHTponuu"'[3] u e€ coiicTBax[4]. B n301MpoBaHHON cUCTeMe SHTPOMUS JIHOO
ocTagrcsi HeM3MEHHOM, OO0 Bo3pacTaeT (B HEpaBHOBECHBIX mpotieccax[3]), nocTurasi MaKCMMyMa TpU YCTAHOBJIECHUN
TEPMOJMHAMIYECKOTO paBHOBECH (3aKOH Bo3pacTaHus SHTpornuu)[5][6][2]. Berpevarommecs B muTepaType pa3iddHbe
(popMyIFPOBKY BTOPOro Havasia TEPMOJUHAMUKY SIBIISIIOTCS YaCTHBIMHU CJIE/ICTBUSIMU 3aKOHA BO3pacTaHus SHTporuu[S5][6].

Tema 4. IlonsiTne 00 SHTPOIHHI

TepmoauHamuveckas SHTponusi S S, 4acTo UMeHyeMast IPOCTO SHTPOIHEH, - (PU3nUecKasi BeTMUNHA, UCTIONb3yeMast JIIst
OIMCAHMUS TEPMOANHAMUYECKON CUCTEMBI, OJIHA U3 OCHOBHBIX TEPMOJIMHAMUYECKHIX BEIUUMH; SHTPOIMUS U TEMIIEPATypa -
COMPSIKEHHDBIE TEPMOANHAMUUYECKUE BETMUMHBI, HEOOXOANMBIE [UTs1 OMKMCAHUS TEPMUIECKUX CBOMCTB CHCTEMbI U TETLIOBBIX
MIPOLIECCOB B HEel. DHTPOIHUS sABJsIeTCs] (DYHKIIMEH COCTOSIHUS U IIUPOKO UCTIOB3YETCsl B TEPMOJIMHAMUKE, B TOM YHUCIIe
TEXHUYECKO# (aHamM3 pabGoThI TEIIOBBIX MAIIMH U XOJIOAMWIBHBIX YCTAHOBOK) M XUMUYECKOH (PacuéT paBHOBECUN XUMHYECKUX
peakimit).

Crpanyua 5 u3 15.
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yTBep)K)leHI/Ie O CyHI€CTBOBAHWUU SHTPOIINU U NEPEUYUCITICHUE €€ CBOICTB COCTaBJISIIOT COIEPIKAHHUE BTOPOI'O U TPETHLETO HavYal
TEPMOJUHAMUKH. 3HAYUMOCTh )IaHHOﬁ BCJIMYUHBI OJI CI)I/IBI/IKI/I O6YCIIOBHCH3 TEM, 4TO HapAany € TeMnepaTypoﬁ eé HCHOJIb3YIOT
IS OITUCaHUS TEPMUYCCKUX SIBJICHUH 1 TEPMUYECKUX CBOICTB MAaKpPOCKOIMUYECKUX 0OBEKTOB.

Tema 5. PacTBopbI 3J€KTPOJUTOB H JEKTPONPOBOJTHOCTD.

DJIEKTPOIPOBSAHOCTD (JIEKTPHUEcKasi MPOBOHMOCTD, IPOBOAUMOCTB) - CIIOCOOHOCTH TeJia (Cpejibl) MPOBOIUTh
3JIEKTPUUYECKUI TOK, CBOWCTBO TeJIa HJIH CPEJIbl, ONpe/IelisIonee BOSHUKHOBEHUE B HUX JIEKTPUYECKOTO TOKA TI0JT
BO3/IEiCTBUEM 3JIeKTprUecKkoro nosist. Takxke pu3ndeckas BeJIMYMHA, XapaKTepU3YIOIasi 3Ty ClIOCOOHOCTh U 0OpaTHas
3JIEKTPUYECKOMY COTIPOTUBJIEHUIO[ 1].

B MexnyHapoasoii cucreme equnuil (CU) enuHUICH N3MEpeHHsT SIEKTPUIECKOM MTPOBOAUMOCTH SIBJISIETCS CUMEHC (pPyccKoe
obosHavenue: Cm; MexayHapoaHoe: S), onpenensembiid kKak 1 Cv = 1 OM—1, TO ecTb KaK 3JIeKTpUIecKas IpOBOJAUMOCTh
y4acTKa JeKTPUUECKOl 1iernu corpotusieHuem 1 Om[2].

Take TepMUH 3JIeKTPOIIPOBOAHOCTD (JIEKTPOIIPOBOAHOCTD CPEJibl, BEIIECTBa) MPUMEHSIETCS IJIs1 0003HAUCHUS yIeIbHOM
3JIEKTPOMPOBOJHOCTU (CM. HUXKE).

[Nox 351eKTPONPOBOAHOCTBIO MOAPa3yMeBAETCsI CIIOCOOHOCTD MPOBOAUTS ITPEK/IE BCETO MOCTOSHHBIA TOK (071 BO3AEHCTBIEM
MIOCTOSIHHOTO T10J151), B OTJIMYME OT CIOCOOHOCTH ANSJIEKTPUKOB OTKJIMKATHCS HA IEPEMEHHOE JIEKTPHUECKOE T10JIe
KOJIEOAHVAMM CBSI3aHHBIX 3apsAI0B (TIEPEMEHHON MOJIIPU3AIIUeH), CO3IAIIIUMY MepeMEeHHbIH TOK. TOK MPOBOIUMOCTH
MPAKTUYECKHU HE 3aBHCHUT OT YACTOTHI MPHUJIOKEHHOTO TIOJIS (IO OMPeIe/IEHHBIX MPEIENIOB, B 00JIACTH HIU3KUX YacTOT).

DJIeKTPOIIPOBOAHOCTD Cpejibl (BEIIECTBa) CBsA3aHA CO CIIOCOOHOCTHIO 3apPSKEHHBIX YACTHI] (JIEKTPOHOB, HOHOB),
COZIepKallMXcsl B 9TOM cpefie, TOCTaTOYHO CBOOOJHO NepeMelaThesl B Hell. BelmunHa 3/1eKTpONpOBOJHOCTH U €€ MeXaHU3M
3aBUCST OT IPUPOABI (CTPOCHHST) IAHHOTO BEILIECTBa, €0 XUMUYECKOT'0 COCTaBa, arperaTHOr0 COCTOSIHUS, a TaKKe OT
(pu3nuecKUX yCIOBUM, PEXK/E BCETO TAKUX, KaK TEMIIepaTypa.

Tema 6. /1C u TepMoIMHAMHUKA JEKTPOXUMHYECKHX Iemnei.
Anexktpoasuxkyien cunoi (3C) Ha3pIBAIOT pa3HOCTh MOTEHIMAIOB Ha
KOHIIaX MPaBWIFHO Pa30MKHYTOH JIEKTpOXHUMIUIecKoi 1ieru [1]. E€ Boramc-
JISIIOT, BBIYMTAS U3 BEJIMYMHBI IOTEHLMAIIA IIPABOTO JIeKTpoaa (Goee mojo-
JKUTEJIFHOTO0) BEJIMUMHY TOTEHIMANA JIEBOTO JIEKTpoa (MeHee MOT0KUTEb-
Horo). DJIC usmepsiercs B BosbTax (B). BosbT - npezacrasisier coboii Ty 1BU-
JKYLIYIO CHITy, KOTOpast He0OX0AMMa, 4ToObI 3apsi] B 1 KyJIOH IproOpesn sHep-
rvio B 1 [Ixk.

Tema 7. ¥V aesbHast H SKBHBAJEHTHAsI 3J1eKTPONPOBOIHOCTH 3JeKTPonToB. 3akoH Koabpayma. IloaBu:kHOCTH
HOHOB

B TepMoanHaMuKe pacTBOPOB JIEKTPOJIUTOB BEIMYUHA, 00-
paTtHas yJeJIbHOMY 2JIeKTPUUECKOMY CONPOTHUBIICHUIO TIOJTyYrIa
Ha3BaHHUE Y/IEJIbHOMN 3JIEKTPOIIPOBOJHOCTH

BenuuuHy yaeabHOH 9JeKTPONPOBOJHOCTY UCTIONB3YIOT B Kaye-CTBE KOJMUECTBEHHOW MEPHI pacTBOPA JIEKTPOJINTA,
CIIOCOOHOM MPO-BOAUTH IJIEKTPUIECKHUil TOK. PasMepHOCTh BemunHbl K B cucteme CU: ¥ = 1/Omm = Om-1M-1 = CvmmMm-1, rie
CMm - Cumenc (Cm = Om-1), eiMHUIIA IEKTPUUYECKON MPOBOAUMOCTH, Ha3BaHHASI B YECTh HEMELI-KOTO JIEKTPOTEXHUKA.

Tema 8. O6beHeHHOE BBHIpaKeHHe NIEPBOro M BTOPOro 3aK0OHA TEPMOMHAMHUKI.
B COOTBETCTBUU C YPaBHEHHEM NepBOro 3akoHa TepmoarHamuku dQ = dU + dL,

a JUIs1 eMHMIBI MacChl BEIIECTBA

dq=du+dl,

WM, YTO TO K€ CaMoe,

dQ =dU + pdV + dL*; dq = du + pdv + dI*.

Monacrasnss 3Hauenusa dQ u dq U3 3TUX ypaBHEHHUI cooTBETCTBEHHO B (3.165) u (3.166), monyyaem:

TdS = dU +dL;
Tds = du + dl,

a TaK)Xe COOTBETCTBEHHO
TdS = dU + pdV + dL*;
Tds = du + pdv + dI*.

9TI/ICOOTHOH_ICHI/IHHaSI)IBaIOTO6”be)lI/IHeHHI)IMI/IypaBHeHI/IHMI/IHCpBOFOI/IBTOPOFOC}&KOHOBTCPMOH
MHAaMHUKU
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Tema 9. TaﬁJII/III])I CTAaHAAPTHBIX TEPMOJUHAMUYECCKUX BCJIUYNH U X HCITOJB30BAaHUE B TEPMOANHAMNYE CKHUX
pacuerax.

ITOT METOA pacyeTa MMPOKO UCTIONb3YETCS AT BEIYUCIECHHS HEPreTHYeCKUX 3(P(EeKTOB XUMUIECKUX PEaKIUil, KOHCTAHT
paBHOBECHS XMMHUUYECKHX Peakuuil 1 T. A. [ TaBHOE TOCTOMHCTBO METOa COCTOUT B TOM, YTO Ta YaCTh BBIYUCIIEHUI, KOTOpas
TpedyeT MHOTO BpEMEHH U SIBJISIETCS HICTOYHMKOM HAHOOJIbIINX OIIMOOK, CoeTaHa eAMHOXKAB! U C BO3MOXHO OOJIbIIeH
TOYHOCTBIO. TO, 4TO OCTaeTCsl BHIMUCIUTD CBEPX TAOIMYHBIX JaHHBIX HOCUT OOJIBLIEH YaCThIO XapaKTep MONPAaBOK, HAXOXK/ACHHE
KOTOPBIX He TpeOyeT BHICOKOM TOUYHOCTHU U JOIYCKAeT MCIIOIb30BAHIE Pa3yMHBIX MPUOIMKEHHUH.

OObIuHbIE TAOJIHUIIBI COJEPHKAT BETUUUHBL:

- U3MEHEHHsT SHTAIBIAHN TIPH 0OPA30BAHMK OJHOTO MOJIS BEIECTBA B CTAHIAPTHBIX YCIOBHSAX ();

- U3MeHeHus sHeprun [ mbOca 06pa30BaHMS OJHOTO MOJIS BEIECTBA B CTAHIAPTHBIX YCIOBHAX ();
- a0COJTIOTHBIX 3HAUEHWI SHTPOIINH, B pacdyeTe Ha | MOJIb BEIIECTBA B CTAHIAPTHBIX YCIOBHUAX ();

3a craHzapTHBIE YCJIOBHS MIPUHSTO cuuTaTh Temneparypy 25 C u gaBnenune 101325 Ila.
Tema 10. OcHOBHbBIE MOHATHS XUMUY€CKOI KHHETHKH. OnpeaejieHAe CKOPOCTH PeaKIui.

XuMudeckast KUHETHKA WM KWHETHKA XMMUUECKHX Peakluil - pa3aen (pu3nveckoll XMMHM, N3YJaloIii 3aKOHOMEPHOCTH
MIPOTEKaHMUs1 XUMHUECKMX PEaKIMii BO BPEMEHH, 3aBUCUMOCTH 3THX 3aKOHOMEPHOCTEH OT BHEITHMX YCJIOBHH, a TaKXke
MEXaHU3Mbl XUMHYECKUX MpeBparieHut| 1].

HPCHMCTOM XAMHWYECKON KUHETUKY SIBJISETCS HU3y4YC€HHEC BCEX CI)aKTOpOB, BJIMAOIIMX Ha CKOPOCTh KaK CYMMAPHOT'O ITponecca,
TaK U BCEX MMPOMEKYTOUYHBIX CTaHHfI.

Tema 11. Kunetnueckue kpuBble. KuneTnueckue ypapHeHust. OnpegeeHne KOHCTAaHTBI CKOPOCTH PeaKIUH.
IMopsagok peaknum.

C HEJIBIO MOJTYYCHUS KWHETUYECKUX KPUBLIX 3d UBMEHEHUEM KOHUEHTPAIUU NHIUKATOPHOI'O BEIECTBA BO BPpEMEHU MOKHO
Ha6J'IIO,HaTI) C UCHOJIL30BaHUEM JTI000r0 Cl)I/BI/IKO-XI/IMI/I‘IeCKOFO METOAA. COOTBCTCTBGHHO, Ipyu NOCTPOCHUU KUHETUIECKUX
KPHUBLIX BMECTO KOHIICHTPAIUN UHAXUKATOPHOI'O BEHIECTBA (X) MOJXHO HCIT0JIb30BaTh J'IIO6yIO IMPOMNOPHAOHAIBHYIO en BEJIMYUHY
- OIITUYCECKYIO IJIOTHOCTb, CWJIY TOK4, NOTEHIHAJI CUCTEMBI U T.[., HA3bIBAEMbIC AHAJIMTUYCCKUM CUTHAJIOM. ‘Iame BCEIro mJisd
Ha6J'IIO)IeHI/IH 3a CKOPOCTHIO MHAUKATOPHOT'O IMPOLECCA UCTIOIb3YIOT CIEKTPO- UJINA (1)0TOM€TpI/I‘IeCKI/Ie U JIIOMUHECLICHTHBIC
METO/bl, PEKE - IJICKTPOXUMHUYCCKUE, TCPMOMETPUICCKUEC U TUTPUMETPUICCKUE METO/IbI.

HpI/I 06pa60TKe IKCIICPUMEHTAJIBHO MMOJTYYCHHbIX KUHETUYCCKUX KPUBBIX MOI'YT OBITh KCIIOJIb30BAHbI: CIIOCO0 TAHI€HCOB,
croco6 CI)I/IKCI/IPOBaHHOFO BPEMCHU U CI10co0 (1)I/IKCI/IpOBaHHOI‘/)I KOHIEHTpAlWU. I[pyme CITOCOOBI OIpeaecJICHuA HEN3BECTHOU
KOHIEHTPpAllMX BEUIECTBA MO JaHHBIM KMHETUYCCKUX I/IBMepeHI/Iﬁ ABJIAIOTCA MO,HI/I(I)HKaHI/Ieﬁ TpEX NEPEUYNCIICHHBIX CITOCOOOB.

Tema 12. Heo6paTumble peakniuu HyJIEBOTO, IEPBOTO M BTOPOro nopsaxkoB. OnpegesieHne KOHCTAHTHI CKOPOCTH
U3 SKCIePUMEHTAJBHBIX JaHHBIX. MeTo1bl onpe/ieieHis MOPSIKA PeaKIum.

HpOBCHCHI/Ie Ppe€aknyu B YCJIOBUAX, KOI'/Ja KOHIIEHTPpAaUsA OAHOIO U3 pearcHTOB MHOI'O MEHbIIE KOHIEHTPAUXU APYToro
(prFI/IX) 1 CKOPOCTb PEAKIUU 3aBUCUT OT KOHHEHTPAIIUU TOJILKO 9TOI'O pe€areHra, UCIoJIb3YETCA A1l ONPEACTICHUA YaCTHbIX
NOPAAKOB p€AKIIUH - 3TO T.H. METOL HM30BITOYHBIX KOHI_ICHTpaL[I/Iﬁ WK METOJ N30JIMPOBAHU A OCTBEU'[I)ILEI. HOpHHOK peakuuu 1o
JAaHHOMY BEHICCTBY ONPEACIACTCA OAHUM U3 MEPEUYUCIICHHbIX HUKE METOJOB.

I'pacuueckuii METOI 3aKJTIOYAETCS B IOCTPOSHHUH IpaduKa 3aBUCUMOCTH KOHIICHTPAIIMK peareHTa OT BPEMEHH B Pa3IMIHbIX
KOOpJIMHATAX.

Tema 13. Bausinue Temnepatypsbl Ha ckopocTh xumuieckux peaknui.llpasuio Baut -I'odpda.YpaBuenne
Appennyca.Cmbica k03¢ hpunueHTOB YpaBHeHNs. AHAJUTHYECKUI U rpacdnyecKuii MeToIbl BbIYHCJIEHNUS
IKCNePUMEHTAJILHOI YHEPTUH AaKTHBAIN.

BcerniencTBre 3TOr0 B XMMUYECKOW KUHETHKE M3MEHEHUE CKOPOCTH PEAKIIUK 0] BIMSHUEM TEMIIEPATYPhI B MIEPBYI0 OYepe.ib
CBA3BIBACT C M3MEHEHHUEM KOHCTAHTBI CKOPOCTH peakiuu. VIcTopruecky N3BECTHBI [[Ba BUIAa 3aBUCUMOCTH KOHCTaHTBI CKOPOCTH
OT TeMIIepaTyphl: IMIMprudeckoe npasmio Bant-I'odda u Gosiee crporoe ypaBHeHHe AppeHuyca.

B obsiacti yMepeHHbIX TeMIepaTyp [isi TOMOT'€HHBIX U MHOTHX TeTepOreHHBIX PeaklMi CripaBeuIiBo MpaBuiio Baur-I'odda:
IIPU MOCTOSIHHBIX KOHLEHTPALMAX pearupylonyx BelecTs ypennyenue teMmepatyps! Ha 100C (umm 10 K) npuBogur
BO3PACTaHHIO CKOPOCTH Peakluu B 2 + 4 pasa.

Tema 14. Karaaui. Onpeenenne kataian3a. O6mme npuHounbl Kataian3a. PoJb kaTain3a B XuMum, 0H0JIOTHU U
NPOMBIILIEHHO CTH. MeXaHn3Mbl KaTaJuTu4ecKux peaknuid. 'omorennsiii kataan3. KncjaoTHo-oCHOBHOM
karaau3. Knaccudukanus peakiui KMCJIOTHO-0CHOBHOro Tuna. KnHernka u MexaHu3M p eakIuii
crnennuuecKoro H 0CHOBHOr0 KHCJOTHOro KaTain3a. ['ereporennslii kataian3. Teopuu rereporeHHoro
KaTajamu3a.

Kardnus (rped. Katdluotg ot Katalewy "pa3pyiieHue") - N30UpaTebHOE YCKOPEHHE OHOTO M3 BO3MOKHBIX
TEPMOJVHAMWYECKH Pa3PEIIEHHBIX HAMTPABJICHUH XUMUUECKON peaKIUu MO ISHCTBIEM KaTaau3aTtopa(oB), KOTOPbIA, COTJIACHO
TEOPUH MPOMEKYTOUHBIX COSTUHEHNIA, MHOTOKPATHO BCTYIAET B MPOMEKYTOYHOE XUMUUECKOE B3aMMOJICHCTBHE C
YYaCTHUKAMU PEaKIVi U BOCCTAHABIIMBAET CBOM XMUMHUUECKHUIA COCTaB MOCJIe KaXJOr0o IIUKJIa POMEKYTOUHBIX XUMUIECKUX
B3auMojiericTBUR. [ 1]

SAEKTPOHHBH
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Tema 15. ®epmenTaTuBHBIH KaTaman3. O01e cBe/leHUsI 0 KHHETHKE M MeXaHN3MaXx (hepMeHTAaTHBHBIX PeaKIui.
Ypasaenne Muxasmnca-MenTteH. Poab pepmMeHTaTHBHOrO KaTajau3a B (PU3H0JIOTHYeCKIX NMponeccax.

depMEeHTATHBHBIN KaTaJlU3 - 3TO YBEJIMYEHHE CKOPOCTH IMPOLIECcca C MOMOIIbI0 OMOJIOrHYeCKON MOJIeKybl, ""(pepmeHTa”.
BoublMHCTBO (hepMEHTOB MPEJICTABIISIOT COOO0M OeNIKU, U OOJIBIIMHCTBO TAKUX MTPOLIECCOB MPEACTABISIOT COO0H XUMUYECKHEe
peakumu. BHyTpr pepMeHTa KaTasIM3 OOBIYHO MPOUCXOAUT B JIOKATU30BAHHOM LIEHTPE, Ha3bIBAEMOM aKTHBHBIM LIEHTPOM.

Tema 16. Kosstoniabie cucTeMbl, IX OTJIHYHE OT HCTHHHBIX PAcTBOPOB. OCHOBHBIE 0CO0EHHOCTH KOJIOH/THOTO
cocrosaus. Knaccndukamus mucnepcHbix cucrem. TepmoanaaMnyeckne 0CHOBBI yCTONYNBOCTH KOJJIOHIHBIX
pPacTBOpOB.

KoJutonaHbie CUCTEMBI, KOJUIOMIB! (Ip.-Tped. KOO, - K€l + sféog - BUJL; "KJIEEBUJIHBIE") - AUCIIEPCHBIE CUCTEMBI,
MIPOMEXYTOUHbIE MEX/1y HICTUHHBIMU PACTBOPAMHU U TPYyOOAUCIIEPCHBIMU CUCTEMAMU - B3BECSMH, B KOTOPBIX JUCKPETHBIC
YACTHIII, KATUIM WM My3bIPbKHU JUCTIEPCHOMN (ha3bl, UMEIOIIUe pa3Mep XOTsl Obl B OHOM U3 u3Mepenuii ot 1 go 1000 M,
pacrpe/esieHbl B JUCIEPCHOHHON Cpejie, OObIYHO HEeMPEPHIBHOW, OTIMYAIOIIEHCS OT MIEPBOM 10 COCTaBY WM arperaTHOMY
cocrostauio. [Ipu 3ToM MacitaGel Meree 100 HM paccMaTpUBAIOTCS KaK OCOOBIH MOJIKIIACC, HA3bIBAEMBbIT
"KBaHTOBOPa3MEPHBIMU"' KOJUTOMAHBIMU cucteMamu[ 1]. B cBOOOIHOAMUCTIEPCHBIX KOJUIOMIHBIX CUCTEMAaXx (JIbIMBbI, 301 )
YaCTULIBI HE BHINMAJAI0OT B OCAIOK.

Tema 17. MeToabl NOJTy4YeHHs U OYMCTKH KOJUIOMIHBIX cucTeM.MeToJ KoHAeHcanuu. MeTos
I CIIEPTHP OBAHUSL. DJIEKTPHUeCKHE CBOWCTBA KOJUIOH/IHBIX CHCTEeM .DJIeKTpoopes.

JIS1 IOJTyYeHU S KOJUIOMIHBIX CUCTEM, ITPUMEHSIOT, B OCHOBHOM, 2 METOAA!

JucriepcnOHHBIN METOJ, - UCTIONB3YIOT poOJeHIe TBEPAOTO BEIIECTBA A0 YACTHII, pa3MEPOM, COOTBETCTBYIOLINX KOJUIOMIAM.
N3menbueHme mpon3BOASAT:

MEXaHUYECKH TPH TIOMOIIM IAPOBBIX MEJILHUII, TOMOT€HN3aTOPOB WM YJIbTPA3BYKOBBIX JAE€3UHTETPaTOPOB;

C MOMOIIIBIO (PUBUKO-XUMHYECKUX CIIOCOOOB, TAKMX KaK TMeNnTu3alusi, JoOaB/IeHue TOBEPXHOCTHO-aKTUBHBIX BEIECTB.
KoHzaeHcallMOHHBIN METO/I - YKPYITHEHHE YaCTHIL IIyTEM arperaiyy MOJIEKYJT WM UOHOB, JI0 Pa3MepPOB, COOTBETCTBYIOIIUX
KOJUIOMAAM. DTO MOXKHO peaslM30BaTh CleAyIOIIUMHU CIIOCO0aMU:

UCIIapeHNe PaCTBOPUTES;

3aMeHa pacTBOPHTEJIS;

OCYLIECTBJICHHE PEaKIIii, B pe3yJibTaTe KOTOPbIX 00Pa3yIoTcsi MAJIOPACTBOPUMBIE WII HEPACTBOPUMBbIE BEILIECTBA - PEAKLIIN
OKMCJIEHUS - BOCCTAHOBJICHUS, Pa3JIOKEHUs1, TUAPOIN3a U JP.

Tema 18. Makpockonnyeckne cucTeMbl 1 (PU3NKOXHMHYeCKHIl MeTO/X UX ONMHCAHMS.

JlioGoe Teo - TBepaoe, KUIKOE, Ta3000pa3HOe - COCTOUT U3 OTPOMHOT0 YMCJIa YACTHII, KOTOPbIE HAXOJSATCS B HENPEPHIBHOM,
Xa0THUYECKOM JIBUKEHHU M B3aUMOJICHCTBYIOT Mex 1y coboii. Tena, cocrosipe u3 04eHb OOJIBIIOrO YUC/Ia YaCTHIL: aTOMOB,
MOJIEKYJI, HOHOB, HA3BIBAIOT MAaKPOCKOITMYECKUMH TeJIAMHU WM MaKPOCKOITMUECKIMU CUCTEMAaMU.

5. IlepeyeHb yueOHO-METOJUYECKOT0 00€eCIeYeHHA AJIA CAMOCTOSTEJbHON PadoThl 00yJaOMUXCs 10
JUCHUIIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCs BBIIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTessi, Ho 6e3
€ro HEeMoCpeACTBeHHOro yyactust. CamocTrosiTesnbHast padoTa MoApasAenseTcss Ha CaMOCTOSITEbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCsl BKIIOYALT KaK MOJTHOCTHIO
CaMOCTOSITEJIbBHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zieioB) JUCHUILIMHBI, TaK U MPOPaOOTKY TeM (pasziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSTeNbHOM padoThl 00yUaloIrecs: YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aJaHNUs1, HAIPABJICHHbIE Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHUI 1 HAaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIO 1O JUCLIUILIMHE.

OpraHuzalys CaMOCTOSITENIbHON padoThl 00YYaIOIIMXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JINTEPaTypOl U 3JIeKTPOHHBIMY 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaJINTeTa, POrpaMMaM MarkCTpaTyphl (YTBEPKIEH MPUKa30M
MuHKCTEepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIbHOHN padOThI CTY/ICHTOB BBHICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazaunckuii (ITpuBosmkckmin)
(penepanbubIil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTI'O 00Pa30BaTeIbHOTO YUPEkKIEHHUS BBICLIIETO
npocgeccrnoHaabHOro oopazoBanus "Kazanckuit (IprBoskckuil) (eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBommkckoro) deaepassHOro yHUBEpCUTETA

HpeeuH, B. E. Buosorndeckas v (pu3KOUIOUIHAS XUMUS: yU4eOHO-METOAMIECKOE TOCOOUe -
https://new.znanium.com/catalog/product/615100

Hurmatysumus, H. IT'. ®usndeckas v KoJUIOMIHAS XUMUS : yueOHoe rmocodue - https://e.lanbook.com/book/67473
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Popnun, B. B. OcHOBBI (pM3UYECKOM, KOJUTOUIHOW U OMOJIOTMYECKON XUMUH : KYPC JIEKIUH -
https://new.znanium.com/catalog/product/514532

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIHUILINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbBIE CPEACTBA TEKYIIECTO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOIjl aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNIas HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILIMHE (MOJYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCIUILIMHE (MOJYJIIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI JJIs1 K&K OO OLEHOYHOTO CPEJICTRa;
- KpUTEPHHU OLICHUBAHHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMbIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbIM
pe3yjibTaTaM, 3alaHus pa3IMYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOIYJIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JIJIsI OCBOEHHS IV CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTEILHON yueOHOH uTepaTypsl. JlutepaTypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmoreke um. H.U. JlobaueBckoro. OOyyalommuecs noaydaioT yueOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIeTaM B COOTBETCTBHY C MPaBWJIaMU T0JIb30BaHKs HayuHoi GMOIMOTEKOM.

DIeKTPOHHBIE U3AHKS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBI yHUBepcuTeT" . [Ipy MCONb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KakKIOro U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
Ka)XJI0ro 00y4aloLIerocsi 3 4ucia JiML, OZHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JVCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP M3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaaTeIAMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTIeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AUMBIX JIsI
OCBO€EHHUS JUCIHILIAHBI (MO TyJIsT)

Kioro M. Y. ®usnueckas u koyutonaHas xumus - https://e.lanbook.com/book/169787
Konioxog B. 10. ®usmnyeckast 1 KOJUIOMAHASI XUMUSL: yaeOHoe mocodue - https://e.lanbook.com/book/429263
KywmsbikoB P. M., UttueB A. B. dusnueckas u koyutongHast xumus - https://e.lanbook.com/book/215750

9. MeToauuyecKne YKa3aHUA 1A 00yUAIOMMXCS 10 0CBOEHHIO JUCHHUILIAHBI (MOXyJIsI)

3AE
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JICKOKU

Jlekuus 3aKJ1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKIMH TTOJIOKEHUIMH, C METOIOJIOTMeN JaHHOI Hayku. Ha jekuuum ocyiiectsisiercs oomeHme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBAIM(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIeJaroraMu, CrielliaIicTaMu
B OIIPe/IeJICHHOM OTpaciy HayKu. JIEKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
JM0O0Bb K OymyIiel npodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTEINIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €10 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpyaax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTD BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHI. [IoaTOMy BaKHO He MpOMycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHTD JJIs1 ceOst
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOrO
3ansTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOsl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprail, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HaYUHbIX
TIOHSTHH, KOTOPYIO AaeT jieKTop. [1yTn u3noxeHus JIeKIMu MoryT ObITh pa3anyHbIMU. VIHOTIA MTpenoaBaTeb
BBIOMPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAeT NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpenenaeHue. Ipyroi myts 06pa3oBaHus NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYaIe
olpesiesisieT HayqHOe TOHSTHE, a TIOTOM JaeT 0ObsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepkanue Jekuuy. Obparaiite BHIMaHUE Ha Olpe/iesieHre OHATHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCCapuii (cioBaph). Bo BpeMs CITyIiaHvst JISKIWiA TOJKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHUE OCHOBHBIX Hzieil Jtekuuy. Ciylanue JIEKIUH - 3TO CIOKHBIA TICUXOJIOTMYECKHHA TPOoIiece, B
KOTOPBII BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOLMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKa, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEILHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIMSI CTAHET UCTOYHUKOM IS JasIbHEeHIIei
caMoCTOSITeNIbHON padoThl. KOHCIIEKTpOBaHME JIEKIIMY - 3TO CIIOKHOE JIeJI0, TpeOyloliee YMEHUH | OIbITa.
HexkoTopsle crapaioTcst 3anicarh JEKIUIO TOJTHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBLKO B TOM CJIydae, €CJIv IIPero/iaBaTeb
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesaeT n3noxkeHne 0{HOOOpa3HBIM U yTOMUTEIbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Tako crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aIUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O4eHb KOPOTKO, OTJEJIbHBIMYU IITPUXaMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM IS
MIOBTOPEHUsI. B M3IiiHe KpaTKoii 3anmcy TpyJHO pa3o0parhCsl yxke HeKoTopoe Bpems crycTs. s 3anucu
BO3bMUTE OOIIYIO TETPab M CAEJIalTe MO ISl PA3/IMYHbIX 3aMETOK BO BpeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCa (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).
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J1ab0paToOpHbIE
padoThI

JlaGopaTopHbie pabOThI BHIIOIHSIOTCS COTJIACHO rpadhuKy yueOHOTO MPOIecca U CaMOCTOATETbHOM PaboThI
CTYIEHTOB TI0 AucturiMHaM. [Ipu 3ToM coO0aeTCst IPUHIMIT MHIUBUIYAIBHOTO BBIIONHEHNS pa0oT. Kax apii
CTYJIEHT BeJIeT pabouyIo TeTpab, 0(hopMIIeHHE KOTOPO IOJKHO OTBEYATh TPEOOBAHUSAM, OCHOBHBIE U3 KOTOPBIX
ClieIyIoIIHe:

- Ha TMTYJIBHOM JIUCTE YKA3bIBAIOT MPEAMET, KYpPC, TPYIIY, IOATrPYIITY, (PaMUIUIO, UMSI, OTYECTBO CTYICHTA;
KaXIyl0 paboTy HyMEPYIOT B COOTBETCTBHHU C METOMUECKUMHU YKA3aHUSMU, YKA3BIBAIOT ATy BHIIOIHEHUS
padoTH;

- MOJIHOCTBIO 3AMUCHIBAIOT Ha3BaHUE PAabOThI, 11€JIb U MPUHIIUAI METO/A, KPATKO XapaKTEPU3YIOT XOJI
IKCIEPUMEHTA M OOBEKT UCCIIEJOBAHUS;

- [IPY HEOOXOUMOCTH MPUBOIAT PUCYHOK YCTAHOBKM; PE3YJIBTATHI OMBITOB (PUKCUPYIOT B BUE PUCYHKOB C
00s13aTEILHBIMH TIOIUCAMU K HUM, a TaKKe TaOJIMIbI WM OMUCHIBAIOT CIIOBECHO (XapakTep 0(hOpMIIEHHS PadOThI
OOBIYHO YKa3aH B METOIMUECKUX YKA3aHUAX K CAMOCTOATEbHBIM paboTam);

- B KOHIIE KQX/I0U pabOThI IENIAI0T BHIBOJ] MJIM 3aKJIIOUYEHUE, KOTOPbIE OOCYKIAIOTCS MTPH MOABEAEHUN UTOTOB
3aHSTUSL.

Bce nepBuyHbIe 3aMMcy HEOOXOIMMO JIENATh B TETPAIH MO X0y KCIIEPUMEHTA.

IpoBeeHue 1a0OPATOPHBIX pabOT BKIIIOYAET B CE0s1 CIIEAYIONINE ITATIbL:

- MOCTAHOBKY TEMBI 3aHSTHI U Ope/ie/ieH e 3a/1a4 JJa0OpaTOPHOM paboThI;

- OMpejieNieHre MOPSIIKa JJaO0PATOPHO-IIPAKTUIECKOIN PaOOTHI UK OT/EIBHBIX €€ ITAIOB;

- HETTOCPE/ICTBEHHOE BBITIOJIHEHHE JIA0OPATOPHOM pabOThI CTYEHTAMU M KOHTPOJIb 38 XOJI0OM 3aHATHI U
COOJII0JIEHUEM TEXHUKH OE30I1aCHOCTH;

- MOJIBE/IEHUE UTOTOB JIA0OPATOPHOM PaBOTHI U (POPMYTUPOBAHKUE OCHOBHBIX BHIBOJIOB.

Ipu MOAroTOBKE K JTaGOPATOPHBIM 3aHATUSAM HEOOXOIUMO 3apaHee U3yIUTh METOIMYECKUE PEKOMEH IAIIUH TI0
ero npoBeeHunio. OOpaTUTh BHUMaHKE Ha 1eJb 3aHATHS, HA OCHOBHBIE BOITPOCHI [IJIs1 OJrOTOBKH K 3aHATHUIO, HA
CO/iepKaHUE TEMBI 3aHATHUA.

JlaGopaTopHoe 3aHsITHE TPOXOUT B BUJE AUAJIOra - pa30opa OCHOBHBIX BOMPOCOB TeMbl. Takxke JlabopaTopHOe
3aHATHE MOKET MIPOXO/IUTh B BUJE TOKa3a MPE3EHTAINI, JEMOHCTPATUBHOTO MaTepuasia (B YaCTHOCTH ILIAKATOB,
CJIAM/IOB), KOTOPBIE COMPOBOKAAIOTCS OECEION MPeroiaBaTesisi CO CTYAEHTaMU.

K naGopatopHbiM pabGoTaM CTYAEHT JOMYCKAETCS TOJBKO MOC/Ie HHCTPYKTAXA MO TEXHUKE OE30IaCHOCTH.
[MoJ10KeHMS TEXHUKU 0E30MACHOCTH U3JI0KEHBI B MHCTPYKIIUSAX, KOTOPBIE JIOJKHBI HAXOAUTHCS HA BUTHOM MeCTe
B 1abopaTopum.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH U3yYeHHH AUCLMIUIMH BKJIIOYAET: - YTEHHE CTyACHTAMH PeKOMEHIOBAaHHON
JIMTEPaTypsl U YCBOGHHE TEOPETUYECKOTO MaTepruasia JUCIUILIMHBL; - 3HAKOMCTBO ¢ VIHTEpHET-UCTOYHNKAMU; -
MIOZATOTOBKY K Pa3IMYHBIM (pOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThl, KOJUIOKBUYMBI); - IOATOTOBKY U
HamnucaHue pedeparos; - BHITOJTHEHHE KOHTPOJIBHBIX PabOT; - MOATOTOBKY OTBETOB HA BOIPOCHI 10 Pa3IMYHbIM
TeMaM IVCLUILIAHBI B TOW MOC/IEI0BATEIbHOCTY, B KAKOW OHM MpeAcTaBieHsl. [InaHnpoBaHue BpeMeHH,
HEOOXOIMMOr0 Ha N3yYeHUe TUCHUILUINH, CTYASHTaM JIydllle BCEro OCYLIECTBIISATh BECh CEMECTp, MPpeAycMaTpUBast
TIPY 3TOM PeryJIsipHOe OBTOpPEeHUE MaTepuaia. [1py u3ydeHnn AUCLMILIMHBL CHaYala He0OXOAMMO MO KaxkA0M
TeMe MPOYUTaTh PEKOMEH/IOBAaHHYIO JINTEPATYPy M COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH,
TEPMHUHOB, CBE/ICHUI, TPEOYIOIMX 3aTIOMUHAHUS U SIBJISIIOLIMXCSI OCHOBOIOJIATAIOIMMH B 9TOH TeMe IS
OCBOEHU TTOCIIEAYIOMNX TeM Kypca. It pacimpeHust 3HaHu s 110 AMCLUITIMHE PEKOMEHyeTCsl HCIOIb30BaTh
WHTepHeT-pecypehl; MPOBOAUTH MOMCKH B Pa3JIMUHBIX CUCTEMAaX M MCIOJIB30BaTh MaTepUasIbl CaliTOB,
PEKOMEH/IOBaHHBIX MpenoaBaresieM. [1py MoAroToBKe K KOHTPOJIbHON padoTe HeOOXOOUMO MTPOYNTATh
COOTBETCTBYIOLIME CTPAHHLbI OCHOBHOTO y4eOHMKA. JKeaTeIbHO TakKe YTeHHe AOTOIHUTEIBHOM JIUTepaTyphl.
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9K3aMCH

P €KOMCEHYETCS BHUMATEJIbHO U3YUYUTb KOHCIIEKTHL HCKHHﬁ, HOIMOJIHUTEJIbHYIO HHCbOpMaL[PIIO MOJKHO INOJIYYUTb U3
PEKOMEHAOBAHHBIX UHTEPHET-PECYPCOB U y‘~Ie6HI)IX nocoouii. Ha ax3amene HCO6XOHI/IMO OTB€YaTb TOYHO, SACHO U
10 BOITPOCY. HOMHI/ITC, YTO BpEMA OTBETA OI'PAHUYCHO. HpI/I BO3HUKHOBEHHHU JIIOOBIX HESICHOCTEN B rmpomnecce
NOATOTOBKU K OTBETY CJICAYET O6paH_IaTI>CH C BOIIPOCAMHU TOJIBKO K npenouaBaTeJno.l. HO)IFOTOBKEI K 9K3aMEHY
3aKJII0YA€TCA B UBYUYCHUUN U THIaTeJ'ILHOfI HpOpaGOTKC CTYACHTOM yqe6Hor0 Marepuajia IMCHUIUIMHBI C y‘{éTOM
y‘-Ie6HI/IKOB, JICKITMOHHBbIX 1 CEMUHAPCKUX 3aHHTHﬁ, CI'pylrpoOBaHHOM B BUI€ KOHTPOJIbHBIX BOIIPOCOB.

2. Dk3aMeH MPOBOAUTCA B BUAC TECTUPOBAHUA WIN 110 ouneram. B CJIy4dac MpoBeACHUSA UTOTOBOI'O TECTUPOBAHUSA
BEAYIIEMY IpEriogaBaTeio NpeaoCTaBIACTCA MIPAaBO BOCIIOJIb30BATHCA MPUMEPHBIMU 3a JaHUAMUA WM COCTABUTH
HOBBIC 3a/laHUs B TTOJTHOM COOTBETCTBUU C MATEPpUATIOM yqe6H0ﬁ JUCHUITINHBI.

3. CTyzeHT 1a€T OTBETHI Ha BOMPOCH OMJIeTa MOCIIe MpeIBapUTETbHON MOAroTOBKHU. CTY/IEHTY MPe0CTaBIIeTCS
MpaBo OTBEYATh Ha

BOIPOCH OryieTa Oe3 MOArOTOBKY IO ero xkejaHuo. [IpenogaBaTens UMeeT MpaBo 3aJaBaTh JOIOJTHUTETbHbIE
BOIIPOCBHI, €CJIM CTYJJEHT HEJIOCTATOYHO MOJIHO OCBETUJI TEMATUKY BOIIPOCA, €CJIM 3aTPYIHUTEIbHO OJHO3HAYHO
OLIEHHUTh OTBET, ECJIM CTYJCHT HE MOXET OTBETUTh Ha BOIPOC OMJIETa, €CJIU CTYIEHT OTCYTCTBOBAJT HA 3aHATHUSIX B
cemecTpe.

4. KadyeCTBEHHO ITOATOTOBKOU SABJISIETCS:

- TTOJTHOE 3HaHKE BCEro YYeOHOrO MaTepuaa, BhpaKallieecs: B CTPOrOM COOTBETCTBHH U3JIaraeMoro CTyICHTOM
MaTepraty yueOHUKa, JIEKINI 1 CEMUHAPCKUX 3aHSATHIA;

- CBOOOJIHOE OTIEpUPOBAHUE MATepPHAIOM, BEIpaXaloIieecs B BHIXOJIE 3a MPeJiesibl TEMAaTHKH KOHKPETHOTO BOIPOCa
C LIEJIBIO ONITUMAJTLHO MMMPOKOTO OCBEIIEHNS BOIpoca (CBOOOIHBIM OIEPUPOBAHAEM MaTepPHAIOM He CUMTACTCS
paccyxaeHue Ha oOIIue TeMbl, He OTHOCSIINECsS K KOHKPETHO ITOCTaBJICHHOMY BOIIPOCY);

- IEMOHCTpalMs 3HAHUI JOMOJHUTEIBHOTO MaTepuaia;

- YETKHUE MPaBUIbHBIE OTBETHI HA JIOTIOJIHUTEbHbIE BOMPOCH, 331aBaeMble IK3aMEHATOPOM C LIEJIbIO BBISICHUTh
00BEM 3HAHUI CTY/IEHTa.

10. Tlepeyenbr nH(OPMANMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCIHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHoOHHBIX CIIPABOYHBIX
cucreM (P HEOOXOUMOCTH)

INepeveHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMmMe TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIuinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedyeHueM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJUTOpUn IJIs1 KOHTaKTHOM pa60T1>1 C mpenogaBareyieM, YKOMIUIECKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOeIbio (CTOJII)I

U CTYJIbS1).

KommnbloTep 1 puHTEp U1 pacneyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHS.

Crienani3nupoBaHHast J1JabopaTopusl.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IPUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO IPe00pa30BaHusl B albTePHATHBHBIE
(bopmbl, y10OHBIE TSI Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJISHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATh OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cooTBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHBIM TU1aHOM 110 crienaibHocT: 33.05.01
"@apmarms" u cnenmam3anuy "Papmarms”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 @usuueckas u KOANOUOHAS XUMUSL

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

CrneunanbHocTb: 33.05.01 - Papmanms

Criermanuzanms:_ Papmarms

KBammdukanus BbIITyCKHUKA: IPOBU30D

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Ceupuos, B. B. ®usunueckast xumus : YueGHoe nocodue juist By30B / B. B. CBupunos, A. B. CBupujos. - 2-e u3f., crep. -
Cankr-IletepOypr : Jlanp, 2022. - 600 c. - ISBN 978-5-8114-9174-2. - Tekcrt : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/187778 (nara o6pamenus: 11.03.2025). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. I'enbpman, M. W. Kosnonnnast xumus : yueOHuK s By3oB / M. U. T'enbdman, O. B. Kosanesuy, B. I1. IOctpatos. - 9-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2024. - 336 c. - ISBN 978-5-507-50362-9. - Tekcr : anekrponHbii // JlaHb :
3NIEeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/422246 (nata o6pamenus: 11.03.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

[lonosHATE ILHAS JUTEpPATYpa:

1. Knorio, M. U. ®usnueckast u koyutonaHas xumust : YdyeOHoe rnmocodue st By30B / M. Y. Kioros. - Cankr-TletepOypr :
Jlanp, 2021. - 72 c. - ISBN 978-5-8114-7294-9. - Tekcr : anekTpoHHbIH // JIaHb : 371eKTpOHHO-OnOIMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/169787 (nata obpamenus: 11.03.2025). - Pesxxum jroctyna: JUist aBTOpH3. TOJIb30BATEIICH.

2. Konioxos, B. 0. ®usnueckas u KoyutouaHast xumus : ydeOHoe nocodue / B. F0. Konioxos. - Bosiorna : Mudpa-Nnxenepus,
2024. - 264 c. - ISBN 978-5-9729-2044-0. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/429263 (nata obpamenus: 11.03.2025). - Pexxum octymna: JUist aBTOpH3. TOJIb30BATEIIEH.

3. KymbikoB, P. M. ®usnueckas u koyutonaHas Xumus : yueoHoe nocoone 1yis1 By3os / P. M. Kymbikos, A. b. UtTues. - 3-e
n3a., crep. - Cankr-IlerepOypr : Jlanp, 2022. - 236 c. - ISBN 978-5-507-44162-4. - Tekcr : aneKTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/215750 (nata o6pamenus: 11.03.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.17 @usuueckas u KOANOUOHAS XUMUSL

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

CrneunanbHocTb: 33.05.01 - ®apmanms
Criermanuzanms:_ Papmarms

Kpanuukanus BHITyCKHUKA: IIPOBU30D

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON 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.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
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