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MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
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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:

Bricokuii ypoBeHb (OTJIIYHO)
(86-100 6asoB)

3HaeT TeopeTHUecKre OCHOBBI (DYHIAMEHTAIBHBIX Pa3eNoB (PU3NIECKON U KOJUIOUAHON XMMHU M COBPEMEHHOE COCTOSTHHE
(prznvecKoil 1 KOITOMAHON XMMHH, METObl MHTEPIPETALMN PE3YJIbTaTOB XUMUIECKHIX SKCIIEPUMEHTOB, HAOTIOEHUN 1
W3MEpEeHuii 1 06001LIaeT MOTyYeHHbIE Pe3yIbTaTHI;

Cpennuii ypoBeHb (XOpPOIIO)
(71-85 Gamnos)

3HaeT TeopeTUYEeCKUE OCHOBHI (DYyHJAMEHTAIbHBIX pa3esioB (PU3NYECKON U KOJUIOUIHOM XMMUU U COBPEMEHHOE COCTOSTHUE
(prznveckoil 1 KOITOMAHON XMMHHY, METOJbl MHTEPIIPETALN PE3YJIbTaTOB XUMUIECKHMX SKCIIEPUMEHTOB, HAOTIOJeHNN 1
HU3MEPEHMUIA;

Huskuit ypoBeHb (yJOBIETBOPUTEILHO)
(56-70 6amnoB)

3Haer TEOPETUICCKUE OCHOBLI CI)yHHaMeHTEU'[I)HI)IX pas3aesioB (Zl)I/IBI/I'{eCKOﬁ u KOJ'[J'IOI/IILHOfI XUMHHU, METOAbl MHTEPIPETALINN
PE3YJIbTATOB XUMUYECKUX IKCIICPUMEHTOB, Ha6fHOIleHI/H71 n H3MepeHHfI;

Huxe noporoBoro ypoBHs! (HeyJOBJIETBOPUTENIBHO)

(0-55 6ammoB)

3HaeT TeopeTUYECKHEe OCHOBBI OTAEJbHBIX (DyHAAMEHTAIBHBIX PA3/IesIoB (PU3MUECKON U KOJUIOMJHON XUMHUH, METOIbI
MHTEPIPETAnK Pe3yIbTaTOB XMMHUECKUX SKCIIEPUMEHTOB, HAOJIOACHUI U U3MEPEHUIT;

JloKeH yMeTh:

Bricokuil ypoBeHb (OTJIMUHO)

(86-100 6aiioB)

YMeer caMOoCTOATEIbHO HUHTEPHPETUPOBATD XUMUYECKUX IKCIIEPUMEHTOB, Ha6J’IlOILeHI/Iﬁ, H3MepeHHI;'I, a TaK¥X€ pE3yJIbTaThl
pacye€ToB TECPMOANHAMUYECKUX U CBOWCTB JUCTIEPCHBIX CUCTEM;

Cpeanuil ypoBeHb (XOPOIIIO)
(71-85 6amnoB)

YMeeT UHTeprpeTHpOBaTh Pe3yJIbTaThl XMMUYECKMX IKCIIEPUMEHTOB, HAOIIOJEHNI, NU3MEPEHH, a TAKXKe Pe3yJIbTaThl
pacyeToB CBOMCTB TEPMOJMHAMUYECKUX U AUCTIEPCHBIX CUCTEM;

Huskuit ypoBeHs (yIOBIETBOPUTEIBHO)
(56-70 6annoB)

YMeer ¢ MOMOLIBIO MPEnoaBaTtesisi HHTEPIIPETHPOBATh Pe3yJIbTaThl XUMUYECKUX SKCIIEPUMEHTOB, HAOMOCHUH,
U3MEpEHH, a TaKKe Pe3yJIbTaThl PACUETOB CBOMCTB TEPMOJUHAMUYECKUX U AUCIIEPCHBIX CHCTEM;

Huxe noporosoro ypoBHs (HEyIOBJIETBOPUTESIBHO)

SAEKTPOHHBH
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(0-55 6amnoB)
VMeer ¢ MOMOIIBIO MPENoJaBaTesisi HHTEPIIPETHPOBATh PE3YJIbTATH OTAETBHBIX XUMHUECKUX IKCIIEPUMEHTOB, HAOIOICHHI,
W3MEPEHNIA, a TaKKe OT/ENbHbIE Pe3yJIbTaThl PACUETOB CBOMCTB TEPMOAMHAMUIECKUX U JUCTIEPCHBIX CUCTEM;

I[OJDKGH BJIaC€Th:

Bricokuii ypoBeHb (OTJIIYHO)
(86-100 6aoB)

Briasieet HaBbIKAMU CHCTEMATH3AIMN U aHAITN3a PE3yJIbTATOB XMMHUECKUX IKCIIEPUMEHTOB, HAOIOIEHUH, N3MEPEHUH,
CrocoOeH rPaMOTHO MHTEPIPETUPOBATh, 00OOIIUTH Pe3yIbTAThl IKCIIEPUMEHTA U JIeJIaTh 3aKJTI0USHUE C IPUBJICUYCHUEM
TEOPETUYECKUX CBEAECHUI U3 pa3HbIX 00JacTel (pu3nIecKon U KOJIOUIHON XUMUH.

Cpenauii ypoBeHb (XOpOIIIO)
(71-85 Gannos)

BJIE[IIGCT HAaBbIKAMHW CUCTEMATU3AlIUN U dHAJIN3a PE3YJIbTATOB XUMHUYECKUX IKCIICPUMCECHTOB, Ha6)HO,I1€HPIﬁ, I/I3MCpCHI/II7I, a
TAKKC pPE3YyJIbTAThl PACYCTOB CBOWCTB JAUCTIEPCHBIX CUCTEM, CII0COOEH (bOpMyJII/IpOBaTb 3aKJIIOUYCHUA U BBIBO/BI.

Huskuii ypoBeHb (yIOBIETBOPHUTEIHHO)
(56-70 6annoB)

BJ'[EI,HCCT HaBbIKaAMH CUCTEMATU3AIUN PE3YJIbTATOB XUMHWYCCKUX IKCIIEPUMEHTOB, Ha6HIO,HeHI/Iﬁ, I/I3M€pCHI/1171, a TaKXKe
PE3YJIbTATOB PACYCTOB CBOICTB TEPMOJAUHAMUYCCKUX U OUCIICPCHBIX CUCTEM.

Huke moporoBoro ypoBHsI (HEYIOBJIETBOPUTEIHHO)

(0-55 GamoB)

BiiajieeT HaBbIKAME CHCTEMATH3AIMU PE3YJIBTATOB OT/IE/IbHBIX XMMUUECKUX IKCIEPUMEHTOB, HAOJIO/ICHUI, MU3MEPEHNUH, a
TaK)Ke Pe3yJIbTATOB PACYETOB OT/E/bHBIX CBOUCTB TEPMOJANHAMUYECKUX U TUCIIEPCHBIX CUCTEM.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

OcBouBIINI AUCHUIUIMHY JOJIKEH JEMOHCTPUPOBATH CHOCOOHOCTh ¥ TOTOBHOCTb:

- IPOBOJUTH (PUBMKO-XUMUIECKHE PACUYEThl C TOMOIIBIO N3BECTHBIX (DOPMYJI U YPABHEHUH, B TOM UKCJIE C IOMOLIBIO
KOMITBIOTEPHBIX ITPOrpaMM;

- IPOBOJAUTDL CTaHJAPTHBIC CI)I/I3I/IKO-XI/IMI/I‘-IGCKI/IC I/I3MepeHI/IH$

- TTOJIb30BATHCS CIIPABOYHON JIMTEPATYPOH 1O (PU3MUYECKOH 1 KOJUTOWIHOW XUMHUH, IPAMEHSTH NOTyYeHHbIE 3HAHUS Ha
MIpaKTHKeE.

2. MecTo nucuumiuHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoayJib) BKJoueHa B paszaen "b1.0.17 ductumiunbl (Moaysm)" OCHOBHOM MpodecCHOHATLHON
obpasoBartesibHOI mporpammbl 33.05.01 "Papmanus (Papmanus)” u oTHOcUTCA K 00s3atenbHol yactu OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM qUCHATLIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI0 pa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO
padoTy odyvaromuxcsi

O61m1ast TpyIOEMKOCTh AUCIATUTMHBI COCTABIISAET 7 3a4eTHHIX(bie) euHuIl(bl) Ha 252 Jaca(oB).

KonrtaktHas padora - 165 yaca(oB), B TOM 4uciie JeKiuu - 36 Jaca(oB), mpakTuueckue 3aHATHs - 0 yaca(oB), JabopaTopHbIe
padoTth! - 128 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM padoTHl - 1 yaca(oB).

CamocrositenbHast padoTa - 69 yaca(oB).
Kontpons (3auér / 3x3amen) - 18 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST IUCIUIUTIHBL: OTCYTCTBYET B 3 CEMECTpe; 9K3aMeH B 4 ceMecTpe.

4. Conep:xanue QUCHHIUINHBI (MOAYJSI), CTPYKTYPHUPOBaHHOE IO TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEJIEHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PA6OThHI O AVCHHIIHHE (MO/IYJIIO)

SAEKTPOHHBH
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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
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. OCHOBBI XUMUUECKOUN TEPMOAUHAMUKHU
1. |IlepBblil 3aKOH TEPMOJUHAMUKH. 3 2 0 0 0 7 0 3
Tema 2. Teruora u paborta pa3HOro
2. pabota p 3 2 0 0 0 7 0 3
Buga. Tepmoxumusi.
Tema 3. Bropoii 3aKOH TepMOAVHAMUKH.
VpaBHeHHE BTOPOrO Havyajia TepMOAUHAMUKH JIJIST
3. 7P P pMOZR 8 3 2 0 0 0 7 0 3
00paTHMBIX U HEOOPATUMBIX ITPOIECCOB.
4. |Tema 4. TlousTrEe 00 SHTPONUU 3 2 0 0 0 7 0 3
Tema 5. PacTBOpBI 31€KTPOJIUTOB U
5. P P 3 2 0 0 0 8 0 3
9JIEKTPOIIPOBOHOCTb.
Tema 6. 3[IC u TepMogrHAMIKA
6. AC 1 repmoaHaL 3| 2 0 0 0 7 0 3
9IEKTPOXUMHUYECKHX IIEeTIeH.
Tema 7. Y enbHasi U 95KBUBaJIEHTHAS
7. [3NeKTpONpPOBOJHOCTb NEKTPOJIUTOB. 3aKOH 3 2 0 0 0 7 0 3
Kosnbpayma. [TogBrxHOCTH HOHOB
Tema 8. O0beAMHEHHOE BbIPaXKEHHE MIEPBOTO U
8. |BTOpOro 3aK0HA TEPMOAUHAMUKH. 3 2 0 0 0 7 0 3
Tema 9. Tabnuipl cTaHAAPTHHIX
TEPMOIMHAMUYECKHIX BEJIMUMH 1 UX
9. [TePMOA 3 2 0 0 0 7 0 2
WCIIOJIb30BaHNE B TEPMOJMHAMUYECKHX pacyeTax.
Tema 10. OcHOBHBIE TOHATHS XUMUIECKON
10. |kmaeTrkn. OnpeneneHre CKOPOCTH peaKIru. 4 2 0 0 0 7 0 4
Tema 11. Kunetnueckue kpussle. Kunernueckue
aBHeHUs1. OTpesieieHne KOHCTAHThl CKOPOCTH
11.[P pel P 4 2 0 0 0 7 0 5
peakiuu. [Topsinok peakuuym.
Tema 12. HeoOpaTumble peakiuu HyJIeBOTO,
TIEPBOTO M BTOPOTro MopsiakoB. Onpenenenue
12. |[KOHCTAHTBl CKOPOCTU U3 SKCHEPUMEHTATIBHBIX 4 2 0 0 0 7 0 4
JOaHHBIX. MeToIbl ompeeieHrst OPsiAKa Peakiui.
Tema 13. BimsiHue Temriepatypsl Ha CKOPOCTb
xuMudeckux peakuuid.ITpasuno Bant
-T'opda.Ypasuenne Appenunyca.CMbica
KO3(P(PUIIMEHTOB YpaBHEHUs. AHATIUTUYECKUN 1
13, [<0>bpuyeHTOB Y 4 2 0 0 0 8 0 5
rpaduyecKuii MeTO/Ibl BEIYUCICHHS
9KCIEPUMEHTAILHOW SHEPriY aKTUBALVH.
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 14. Karanus. Onpenenenue katanmmsa. O0iue
IIPUHLMUIIBI KaTaJIn3a. Ponw xaTanuza B XUMUH,
6I/IOJ'IOFI/II/I U TTPOMBIIIJIEHHOCTH. MexaHuzmbl
KaTaJIUTUYECKUX peakuil. 'OMOreHHsli KaTanus.
KucnotHo-ocHoBHO# katanu3. Kinaccudukanms
peakluil KMCJIOTHO-OCHOBHOTO Tuna. Kunetnka u 4 ) 0 0 0 7 0 5
" IMexaHU3M peakluil cnenuuIeckoro 1 OCHOBHOTO
KUCJIOTHOTO KaTayn3a. ['eTeporeHHsIi KaTtamms.
Teopuu reTeporeHHOro KaTanusa.

14

Tema 15. ®epmenratuBHbli KaTanu3. OOmme
CBEJEHHS O KMHETHKE M MEXaHN3Max
(pepmMeHTATHBHBIX peakuuil. Y paBHeHUE 4 > 0 0 0 7 0 5
Muxasnuca-MenTeH. Poisb (pepmeHTaTUBHOTO
KaTtajan3a B (PM3HOJIOTMUECKUX MPOIIEeCccax.

15.

Tema 16. KosmongHele CUCTEMBI, X OTIMYHE OT
HCTUHHBIX PacTBOpOB. OCHOBHBIE OCOOEHHOCTH
KOJUIOMJHOro cocrostHus. Knaccudukanms

16. |mucnepcHbIx cucteM. TepMOgUHAMIYECKHE OCHOBH [ 4 2 0 0 0 7 0 5
YCTOMYMBOCTH KOJUIOMAHBIX PACTBOPOB.

Tema 17. MeToapl OJyYeHUs] U OUUCTKU
KOJUIOMOHBIX cucreM.Meroj KoHaeHcanu. Merog,
JUCTIEPTUPOBaHK . DJIEKTPUUECKHE CBOWCTBA 4 2 0 0 0 7 0 5

17.
KOJUTOUHBIX CHCTEM .DieKTpodopes.

Tema 18. MakpoCKOITIYECKIE CUCTEMBI 1
18. |pu3rKOXUMHYECKHUI METOJ] MX OITHCAHMS. 4 2 0 0 0 7 0 5

lToro 36 0 0 0 128 0 69

4.2 Cogep:kanne qUCIHUATLITHHBI (MO TyJIs1)
Tema 1. OcHoBBI XUuMHUYeCKOI TepmoauHaMuku IlepBblii 3aK0H TepMOIMHAMUKH.

[TépBoe Haudn0 TepMOAMHAMUKHY (IIEPBbIMA 3aKOH TEPMOJUHAMUKHU) - OIUH U3 OCHOBHBIX 3aKOHOB 3TOM TUCLIUIUIKHBI,
TIPEJICTABJISIONIVIA COO0M KOHKPETH3AIUI0 00IIe(pU3NIECKOro 3aKOHA COXPAHEHUS SHEPTHUH ISl TEPMOJMHAMHYECKHUX CHCTEM, B
KOTOPHIX HEOOXO/IMMO YUHUTHIBATH TEPMUYECKUE, MACCOOOMEHHbBIE U XMMUYECKHe MpoIiecchl. B (hopme 3akoHa coxpaHeHUs
(ypaBHEeHUs1 OaTaHCa SHEPIHHU) IIEPBOE HAYAJIO UCTIONB3YIOT B TEPMOMHAMUKE MTOTOKA U B HEPAaBHOBECHOW TepMOIUHaMuKe. B
PABHOBECHOM TEPMOTUHAMHUKE ITO]] [IEPBHIM 3aKOHOM TEPMOJMHAMHKH OOBIYHO TIOIPa3yMEBAIOT OJIHO U3 CJIC/ICTBUH 3aKOHA
COXpaHEHHsI SHEPTUH, U3 Yero MPOKCTEKaeT OTCYTCTBUE eIMHO00pasus (hOpMyIMPOBOK ITEPBOTr0 HAYAJIA, UCIIOB3YEMbIX B
y4eOHOU 1 HaAyJHOH JIUTepaType

Tema 2. TensioTa u padora pa3sHoro suga.Tepmoxumust.

TepMOXI/iMI/Iﬂ - pasaci XAMUYECKOU TEPMOJMHAMUKH, B 3aJa4y KOTOPOI'O BXOAUT ONPEACIICHUE U NU3YUECHUE TEIIJIOBBIX
Sq)q)eKTOB peaKL[PIfI, a TaK¥K€ YCTaHOBJICHUE UX B3aMMOCBSI3€eN C Pas3IMYHbIMU q)I/IBI/IKO-XI/IMI/I‘-IeCKI/IMI/I napamMeTpamMu. Eme
OIIHOﬁ 13 3a]a49 TEPMOXUMUU ABJIACTCA UBMEPEHUE TETJI0EMKOCTEN BCHIECTB U YCTAHOBJICHUE UX TCIUIOT (1)2130BI>IX Nepexoa0B.

Tema 3. Bropoii 3aKoH TepMOANHAMUKI. Y paBHEHHE BTOPOro HAYaja TepMOIMHAMHUKH /IJIs 00paTHMBIX U
HEOOPATHMBIX MPOIECCOB.

3AE
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Bropde Haudno TepMogMHAMUKY (BTOPOH 3aKOH TEPMOAMHAMUKH) YCTaHABJIMBAET CyILleCTBOBaHME SHTponuu[ 1] kak pyHKIUM
COCTOSIHUSI TEPMOJIMHAMUYECKOH CHCTEMbI M BBOJMT MOHSATHE aOCOMIOTHON TEPMOANHAMIYECKON TeMIieparypsi[2], To ecTb
"BTOpOE HAYaJIO MPEICTABIISACT COOO0M 3aK0H 00 3HTpormu''[3] u e€ cBoiicTBax[4]. B u301mMpoBaHHO cUCTEMe SHTPOIHS JTHOO
ocTa€rcsl HeM3MEHHOM, OO Bo3pacTaeT (B HepaBHOBECHBIX Nporieccax|3]), nocturast MakcuMyMa IpH YCTaHOBJIEHUN
TEPMOAMHAMUYECKOr0 paBHOBECHUs (3aKOH Bo3pacTaHust sHTpornuu)[5][6][2]. Berpevalomuecs B iutepaType pa3inyHble
(popMyIMPOBKM BTOPOro Hayasla TEPMOJUHAMUKY SABJISIOTCA YaCTHBIMU CJIEICTBUASMU 3aKOHA Bo3pacTaHus SHTponuu[5][6].

Tema 4. IlousiTHE 00 SHTPONIUN

TepmoarHamMuyeckasi SHTpoNus S S, 4acTo UMeHyeMasi MPOCTO SHTPOIKUEH, - (PU3MUEcKasi BeJIMUMHA, UCTIOIb3yeMast JJIs
OTUCAHUS TEPMOJMHAMUYECKON CUCTEMBbI, OJTHA U3 OCHOBHBIX TEPMOJUHAMUYECKUX BEIUUMH; SHTPOIIUS U TeMIIepaTypa -
CONPSDKEHHBIE TEPMOAMHAMUYIECKUE BEJIMYMHBI, HEOOXOIUMBIE JTsI OTTUCAHUS TEPMUIECKUX CBOMCTB CUCTEMBI U TETUIOBBIX
MPOLIECCOB B HEW. DHTpoNHUs SABJsIETCS (DYHKIMEH COCTOSIHUS U IIMPOKO UCTIONB3YETCs B TEPMOIMHAMUKE, B TOM YHUCIIE
TEXHUYECKOH (aHaM3 padOThI TEIIOBBIX MAITMH W XOJIOJWIBHBIX YCTAHOBOK) U XMMUYECKOU (pacuéT paBHOBECHI XUMHUYECKUX
peaxuuii).

VYTBepikeHue O CyIIeCTBOBAHUM SHTPOIUM U MEPEUUCICHUE €€ CBOICTB COCTABJISIIOT COJIEpP:KaHUe BTOPOrO U TPETHLEr0 Havyall
TEPMOJVHAMUKY. 3HAYMMOCTh JJAHHOW BEJIUYMHBI JJIs1 (PU3UKH OOYCJIOBJIEHA TEM, UTO HAPSIY C TEMIEepPaTypol e€ HCIOIb3YIOT
JUTsI OTTMCAHUSI TEPMUYECKUX SBJICHUI U TEPMUYECKUX CBOMCTB MaKpPOCKOMMUYECKUX OOBEKTOB.

Tema 5. PacTBopbI 3J€KTPOJIUTOB H JEKTPONPOBOJTHOCTD.

DJIeKTPOIIPOBOAHOCTD (JIEKTpHUECcKas MPOBOJHUMOCTD, IPOBOAUMOCTD) - CIIOCOOHOCTH TeJia (Cpejibl) MTPOBOIUTh
3JIEKTPUUYECKUI TOK, CBOWCTBO TeJla MJIM CPeJibl, ONpeelisioniee BOSHUKHOBEHUE B HUX JIEKTPUYECKOTO TOKA TI0JT
BO3JIEHICTBUEM 3JIEKTPUUECKOro 1oisi. Takke prznyeckast BeIMUMHA, XapaKTepU3yIolias 3Ty CIOCOOHOCTb U 0OpaTHas
3JIEKTPUYECKOMY COTIPOTUBJIEHUIO[ 1].

B MexaynaponHoit cucteme eaunuil (CH1) eaunutieit naMepeHust JeKTPUUECKO TPOBOJTUMOCTH SIBJISIETCS] CUMEHC (PycCKoe
obosHavenue: CMm; MexayHapoaHoe: S), onpenensembiid kak 1 Cv = 1 OM—1, TO eCTh KaK 3JIeKTpUIecKas IpoBOJAUMOCTh
y4acTKa JeKTpUUECcKOo 1iernu corpotusieHueM 1 Om[2].

Tak:ke TepMUH 3JIEKTPOIPOBOAHOCTH (JIEKTPOIIPOBOAHOCTh CPEJIb, BELIECTBA) IPUMEHSIETCS /151 0O03HAUEHU ST YIS IbHON
3JIEKTPOINPOBOIHOCTU (CM. HUXKE).

[Mox 351eKTPONPOBOAHOCTBIO MOAPa3yMEBAETCSI CIIOCOOHOCTD MPOBOUTS ITPEX/IE BCETO MOCTOSHHBIA TOK (101 BO3AEHCTBHEM
HIOCTOSIHHOTO I10J151), B OTJINYKE OT CIIOCOOHOCTU JUJIEKTPUKOB OTKJIMKATHCS Ha TIEPEMEHHOE 3JIEKTPHYecKoe IoJie
KOJICOAHUSIMU CBSI3aHHBIX 3apsIIOB (IIEpEMEHHO MoJsipu3alyei), Co3JalMMK IepeMeHHbIH ToK. ToK MpoBoiMMOCTH
NPaKTUYECKH He 3aBUCHUT OT YaCTOThI PHJIOKEHHOTO OIS (O ONpe/esIEHHBIX MPEAEIOB, B 00JIACTH HU3KHUX YaCTOT).

DIeKTPONPOBOJHOCTb CPeAibl (BEILEeCTBA) CBA3aHA CO CHOCOOHOCTBIO 3aPSKEHHBIX YacTHLL (9JIEKTPOHOB, HOHOB),
cofepiKallxcsl B 3TOH cpesie, AOCTaTOYHO CBOOOAHO NepeMeliaThes B Hell. BenuunHa 37eKTponpoBOIHOCTY U €€ MEXaHU3M
3aBHUCAT OT IPUPOIHI (CTPOSHUS) AAHHOTO BEIIECTBA, €0 XMMUUYECKOTO COCTaBa, arperaTHOrO COCTOSIHMS, a TAKXKeE OT
(py3ruecKUX yCIOBHM, IPEKE BCETO TAKHUX, KaK TEMIIEpaTypa.

Tema 6. D/1C u TepMoIMHAMHUKA JEKTPOXUMHYECKHX Ienei.
Anextpoapwxkyien cuaoi (3C) Ha3kIBAIOT pa3HOCTh MOTEHIMAIOB Ha
KOHIIAX MPAaBUJIbHO PA30MKHYTOU 3/1eKTpoXxumuueckoil uen [1]. E€ Bbruuc-
JISIIOT, BBIYMTAS U3 BeJIMYKMHBI TIOTEHIIMATIA IPABOTO JIeKTpoja (Goiee moJio-
JKHUTEILHOTO) BeJIMUNHY TOTEHITNANIA JIEBOTO JIEKTpoaa (MEeHee MOJIOKUTEIb-
Horo). DJIC usmepsiercs B BosbTax (B). Bosbt - npencrapisier co6oii Ty ABuU-
KYIIYIO CHITY, KOTOpast He0OX0IuMa, YTOObI 3apsij1 B 1 KyJIOH mprodpes SHep-
ruio B 1 JIx.

Tema 7. Y aeJbHasi H SKBHBAJEHTHASI 3J1eKTPONPOBOIHOCTH 3JeKTPonToB. 3akoH Koabpayma. Iloasm:kHoCTH
HOHOB

B TepMoanMHAMUKe PacTBOPOB JIEKTPOJIUTOB BEIMIHHA, 00-
paTHas yJeJpHOMY 3JIeKTPUUECKOMY CONPOTHUBJICHUIO TTOJTyYrIa
Ha3BaHHUE Y/IEJIbHON 3JIEKTPOIIPOBOJHOCTH

BenuuuHy yaenbHOHR 3JeKTPONPOBOJHOCTY UCTIONB3YIOT B Kaye-CTBE KOJMUECTBEHHOW MEPhI pacTBOPA JIEKTPOJIUTA,
CIMOCOOHOM MPO-BOAUTD JIEKTPUIECKHUil TOK. PasMepHocTh BemuuHbl K B cucreme CU: ¥ = 1/Omm = Om-1M-1 = CvmmMm-1, e
CwMm - Cumenc (Cm = Om-1), eiMHUIIA IEKTPUUYECKON MPOBOAUMOCTH, Ha3BaHHASI B YECTh HEMEILI-KOTO JIEKTPOTEXHUKA.

Tema 8. O6beAMHEeHHOE BHIPA’KeHNE NIEPBOr0 M BTOPOro 3aKOHA TEPMOAMHAMHUKI.
B COOTBETCTBUH C YPaBHEHHEM NEepBOro 3akoHa TepmoarHamuku dQ = dU + dL,

a oJid €JUHULBI MAaCChbl BEIIECTBA
dq=du+dl,

WJIM, YTO TO K€ CAMOE,

SAEKTPOHHBH
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dQ =dU + pdV + dL*; dq = du + pdv + dI*.
IToacrapinsis 3Hayenus dQ u dq U3 3TUX ypaBHEHUII cOOTBETCTBEHHO B (3.165) u (3.166), nosnyuyaem:

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

a TaKk’kKe COOTBETCTBEHHO
TdS =2 dU + pdV +dL* ;

Tds = du + pdv + dI*.

9TI/ICOOTHOHICHI/IHHEI3I)IBEIIOTO6'1)C,HI/IHCHHI)IMI/IypaBHGHI/IHMI/IHCpBOFOI/IBTOpOFOSaKOHOBTCpMO,H
MHAaMUKHU

Tema 9. TaﬁJII/IIll)I CTAHAAPTHBIX TEPMOAUHAMMNYECCKHUX BECJINYNH U UX HCITIOJb30BaHNE B TEPMOAMHAMUY € CKUX
pacuerax.

toT METO/ pacyeTa IUPOKO UCTIOJb3YETCA IJI BBIYUCIICHUS QHEPIE€TUICCKUX 3(1)(1)8KTOB XUMHUYECKHUX peakunﬁ, KOHCTaHT
PaBHOBECUA XUMUICCKUX peaKL{I/Iﬁ uT. nOo. I'maBHOe JOCTOMHCTBO METOJA COCTOUT B TOM, 4UTO Ta 4aCTb BI)ILII/ICJ'ICHI/II‘/)I, KOTOpasa
Tpe6yeT MHOI'0 BPpEMEHU U SABJIAETCA UICTOYHUKOM HanOOJIBIINX OH_II/I6OK, cacjaHa €AUHOXKIbI 1 C BOBMOXKHO OoJIbIIIEH
TOYHOCTBIO. TO, YTO OCTACTCA BBIYMCIIUTH CBEPX TaOIMYHBIX JaHHBIX HOCUT OOJIbIIIEH YACTHIO XapakTep NONPABOK, HAXOKIECHUE
KOTOPBIX HE Tpe6yeT BBICOKOW TOYHOCTH U JOITyCKACT UCIOJIb30BAHUE PAa3yMHbBIX HpI/I6J'II/I)KeHI/II7L

OOGbIuHbIE TaOIHUIIB COJEPKAT BETNINHBL:

- U3MEHEHUs SHTAJIBIY MTPY 00pa30BaHUM OJJHOTO MOJISI BEIIECTBA B CTAHAAPTHBIX YCIOBHSX ();

- U3MeHeHus1 Heprun [ n60ca 06pa3oBaHKs OJHOTO MOJISI BEIIECTBA B CTAHAAPTHBIX YCIOBHSX ();
- aOCOMIOTHBIX 3HAYEHUH SHTPOIUH, B pacyeTe Ha 1 MOJIb BElIeCTBa B CTAaHAAPTHBIX YCJIOBUSIX ();

3a crangapTHbIE YCIOBUSA NPUHATO cunTaTh Temnepatypy 25 C u gaBnenue 101325 [la.
Tema 10. OcHOBHbIE MOHATHSI XUMUYeCKOI KHHeTHKH. OnpegejieHHe CKOPOCTH PeaKInu.

Xumuueckass KUHETHKA WM KUHETHKAa XUMUYECKUX peakiil - pa3fest (pU3N4ecKOoi XUMHH, U3YYaloUil 3aKOHOMEPHOCTH
MPOTEKaHU XMMUYECKUX PeaKklfil BO BpeMEHH, 3aBUCHMOCTH ITUX 3aKOHOMEPHOCTEH OT BHEILIIHUX YCJIOBUH, a Takxke
MeXaHU3Mbl XUMMUYECKHX MTpeBpaiieHuii[ 1].

[IpenmeToM XUMHUYECKOI KUHETHKH SIBJISIETCS U3y4YeHUE BceX (DaKTOPOB, BIUAIOIIMX HA CKOPOCTh KaK CYMMAapHOTo Ipoliecca,
TaK ¥ BCEX MPOMEKYTOUYHBIX CTaIUi.

Tema 11. Kunetnueckne kpuBbie. Kunernueckue ypapHeHust. OnpegeeHue KOHCTAHTBI CKOPOCTH P eaKINH.
Ilopsinok peakuuu.

C LEJIbIO TOJIyYE€HN A KHHETUYECKNX KPUBLIX 3a U3MEHEHUEM KOHLUEHTpAUU NHANKATOPHOI'O BEIIECTBA BO BpEMEHHN MOXKHO
Ha6J’IIO)18.TIJ C UCITOJIb30BAHUEM JTI0OOTO q)I/BI/IKO-XI/IMI/IquKOFO METOoaa. COOTBCTCTBCHHO, ITpH MOCTPOCHUN KMHETUYECKUX
KPHUBBIX BMECTO KOHUECHTpPAIIUU UHAUKATOPHOI'O BEIIECTBA (X) MOJKHO HCIIOJIb30BaTh J'I]O6y]0 IMPONOPHHUOHAIBHYIO el BEJIMYNHY
- ONTUYECKYIO IVIOTHOCTD, CUJIY TOKA, [NIOTEHLHNAJI CUCTEMBI U T.[., HA3bIBAEMbIE AHAJIUTUYECKUM CUTHAJIOM. Yamie Bcero s
Ha6HlO)leHl/Iﬂ 3a CKOPOCTBIO MHAUKATOPHOTO ITpOoLECCa UCITOIb3YIOT CIIEKTPO- WU (])OTOMCTpI/I‘{CCKI/Ie " JIIOMHUHECLICHTHBIC
METO/Ibl, PEXKE - IJICKTPOXUMUUYECKHUE, TECPMOMETPUYECKUE U TUTPUMETPUICCKHUE METOLI.

ITpu 06paboTKe IKCHEPUMEHTATIBHO HOJIYUYEHHBIX KUHETUYECKUX KPUBBIX MOTYT OBITh MCIOJIb30BAHBI: CIIOCOO TAHTEHCOB,
crnoco0 (PUKCMPOBAHHOTO BpEMEHH U Crocod (pUMKCUPOBaHHON KOHLIeHTpaluK. Jpyrue crocoOsl onpeaeineHrst Heu3BeCTHON
KOHIIEHTPALIMHY BEILECTBA [0 JaHHBIM KMHETUYECKUX U3MEPEHHUIT ABNAIOTCA MOIU(UKALIEH TPeX NepeUncIeHHBIX CIIOCOO0B.

Tema 12. Heo6paTumble peaknuu HyJIeBOT0, HIEPBOro M BTOPOro nopsaxkos. OnpeaesieHne KOHCTAHTHI CKOPOCTH
U3 dKCNePUMEeHTAJIbHBIX JaHHBIX. MeToIbl onpeejieHis HOPSIIKA PeaKIu.

[IpoBeneHne peaky B YCJIOBUSIX, KOT/Ia KOHIIEHTPAIUS OJHOTO U3 PeareHTOB MHOTO MEHbIIe KOHIIEHTPALIMH JPYroro
(Ipyrux) ¥ CKOPOCTh PEaKLK 3aBUCHUT OT KOHIIEHTPALIMH TOJIBKO 3TOrO pPeareHTa, NCIOb3yeTCs Il ONpeesIeHNs] YaCTHBIX
HOPSIIKOB PEAKIIMK - 3TO T.H. METO]] M30OBITOUHBIX KOHIIEHTPALIMIA Wi MeToj1 u3osupoBanusi OctBanbia. Iopsaok peakuuu 1o
JAHHOMY BEILIECTBY OIpPEAEIsIeTCSl OAHUM U3 MePEUMCIICHHBIX HXKE METOIOB.

I'pacpuueckuii MeTOA 3aK/II0YaETCs B TOCTPOSHUH TpacuKa 3aBUCHMOCTH KOHLIEHTPALIMK PeareHTa OT BPEMEHH B pa3JIMuHbIX
KOODAMHATAX.

Tema 13. Bansinune TemMnepaTtypsl Ha CKOpocTh xumudeckux peakmuit.Ilpasniao Banr -I'opa.Ypasaenne
Appennyca.Cmbict k03¢ (punneHTOB ypaBHeHHsI. AHAJINTHYE CKAH 1 rpacdpuye cKuii MeTO bl BHIYUCJIEHHS
IKCNEePUMEHTAIBHO YHEPIHH AKTHB AL,

BcnencTBue 3T0ro B XMMHUYECKON KUHETUKE N3MEHEHNE CKOPOCTH PEaKIMH MO BIUSHUEM TEMIIEPATYPHI B IIEPBYIO OUepeb
CBSI3BIBACT C N3MEHEHNEM KOHCTaHTbI CKOPOCTH PeaKknH. MICTOpryecKy N3BECTHBI JIBa BU/IA 3aBUCUMOCTH KOHCTaHTbl CKOPOCTH
OT TeMIlepaTypbl: SMNupuyeckoe npasuio Baut-I'odda u Gosee crporoe ypaBHeHue AppeHuyca.

SAEKTPOHHBH
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B ob1acti yMepeHHBIX TeMIepaTyp 1t TOMOT'€HHBIX 1 MHOTHX T€TEpOreHHBIX PeakllMi CripaBeyIiBo mpasuiio Baur-I'odda:
IIPU NIOCTOSTHHBIX KOHLIEHTPALUAX Pearupyolyx BelecTs ypenardenue temnepaTypsl Ha 100C (umm 10 K) nmpusogur
BO3PACTaHUIO CKOPOCTH peakluu B 2 + 4 pasa.

Tema 14. Karamuz. Onpeaesenue kartaiau3a. O06mue npuHINNbI KaTtajaun3a. PoJb kaTtajansa B XuMu, 6M0JOTHH H
NPOMBIILIEHHOCTH. MeXaHn3Mbl KaTaJuTu4eckux peaknuii. 'omorenusiii kataan3. KnciaoTHo-oCHOBHOM
katagu3. Knaccudukanus peaknuii KHCJIOTHO-0CHOBHOro THna. KuHeTHKA 1 MeXaHU3M peaKIuil
cnenuUIeCKOro H 0CHOBHOIO KHCJOTHOI0 KaTajiu3a. I'ereporeHnnlii kataans. Teopuu reTeporeHHoro
KaTaJmnsa.

Kardnus (rped. Katdluolg oT KataleLy "paspyieHue") - n30UpaTesIbHOE YCKOPEHUE OJHOTO U3 BO3MOKHBIX
TEPMOJVMHAMIWYECKH Pa3pPEIIEHHBIX HAMTPABICHUH XUMUUECKON peaKIiy IOJT ISHCTBIEM KaTaan3aTtopa(oB), KOTOPHIA, COTJIACHO
TEOPUH MPOMEKYTOUHBIX COSTUHEHNIA, MHOTOKPATHO BCTYIIAET B MPOMEKYTOYHOE XUMIUECKOE B3aMMOJICHCTBHE C
YYaCTHUKAMU PEaKIVX U BOCCTAHABIIUBAET CBOM XUMHUUECKUIA COCTAB IMOCTIe KaXKIOT0 ITUKJIA IIPOMEKYTOUHBIX XUMIUECKIX
B3auMoercTBUM.[ 1]

Tema 15. ®epmeHTaTUBHBIIH KaTaimmn3. O0mue cBe/IeHUs] 0 KHHETHKE U MeXaHN3MaXxX ()epMEHTAaTHBHbBIX PeaKIuil.
YpaBuenne Muxasauca-MenteH. Poab (pepMeHTaTHBHOrO KaTajiu3a B U3HOJOrHYecKuX Mpomeccax.

depMeHTATHBHBIA KaTaInu3 - 3TO YBEJIMUEHHE CKOPOCTH MPOIIecca ¢ MOMOIIbI0 OMOIOTHMUYECKON MOJICKYJIbL, "(pepmenTa”.
BousbMHCTBO (hepMEHTOB MPEICTABIISIOT COOO0M OJIKHU, U OOJIBIIMHCTBO TAKUX MTPOLIECCOB MPEACTABIISIOT COO0 XUMUYECKHe
peakiuu. BHyTpH (pepMeHTa KaTaiu3 0OBIYHO MPOUCXOAUT B JIOKAIM30BAHHOM IIEHTPE, Ha3bIBAEMOM aKTHBHBIM LIEHTPOM.

Tema 16. KosutouiHble cucTeMbI, UX OTJIHYHE OT HCTUHHBIX PACTBOPOB. OCHOBHBIE 0CO0EHHOCTH KOJLIOH/IHOTO
cocrossaus. Knacendukamus qmucnepcHeix cucrem. TepmojuHaMuyecKie 0CHOBBI YCTONYUBOCTH KOJUIOH/THBIX
pacTBOpoOB.

Kosionanbie cucTeMBI, KOJLIOUAB! (Ip.-Tped. KOM - Kiei + eTéog - BUIL; "KJIeeBUJIHbIE") - AUCTIEPCHBIE CUCTEMBI,
MIPOMEXKYTOYHbBIE MEKTy UICTUHHBIMUA PACTBOPAMM U IPyOOAUCIIEPCHBIMU CHCTEMAaMM - B3BECSIMH, B KOTOPBIX JUCKPETHBIE
YaCTUIIBI, KaIUTM WM My3bIPbKH AUCIIEPCHOM (ha3bl, MMEIOIHe pa3Mep XOTs1 Obl B 0JHOM M3 n3mepenuii ot 1 1o 1000 HM,
pacripejiesieHbl B IUCIIEPCUOHHON cpejie, OObIYHO HEeMPEePhIBHOM, OTJIMYAIONICHCS OT MEPBOH MO COCTABY WM arperaTHOMY
cocrosiamio. [Tpu aToM maciradsl MeHee 100 HM paccMaTpUBarOTCS Kak OCOOBIA IMOKJIACC, Ha3bIBAEMBII
"KBaHTOBOpa3MepHbIMHU " KOJUIOMIHBIMU cucTeMaMu|[ 1]. B cBOOOJHOIUCTIEPCHBIX KOJUIOUIHBIX CUCTEMaX (JIBIMBI, 30JT1)
YACTHILIBI HE BHINAJAIOT B OCAJIOK.

Tema 17. MeToabl NOJYyYeHHS U OYHCTKH KOJUIONMIHBIX cucTeM.MeTo KoHaeHcamuu. MeTo
U CIePrup oBaHusl. JJeKTpHUecKrue CBOHCTBA KOJUIOUIHBIX cHCTeM .DJieKTpodopes.

JId TOJIYYE€HH A KOJIJIOUAHBIX CUCTEM, IIPUMEHAIOT, B OCHOBHOM, 2 MeToja:

JcnepCHOHHBIA METO - MCMOJIb3YIOT APOOJIeHNE TBEPAOro BEIeCTBa 10 YacTull, pa3MepoOM, COOTBETCTBYIOIIMX KOJIJIOUAAM.
N3menpuyeHue npousBoIAT:

MEXaHUYECKU ITPU IMOMOIIHU IAPOBLIX MEJIbHUL, TOMOI'€HU3AaTOPOB UJIN YJIbTPAa3BYKOBBIX NE3UHTErPATOPOB;
C MIOMOULIbIO (1)I/I3I/IKO—XI/IMI/I‘ICCKI/IX CHOCO6OB, TaKHX KakK IenTu3anusd, IIO621BIICHI/I€ MOBEPXHOCTHO-AKTUBHBIX BEIECTB.

KOHIICHCHHI/IOHHI)Iﬁ METOJ - YKPYIIHCHUE YaCTUII ITYTEM arperaiuu MOJICKYJI NI HOHOB, 10 Pa3MepoOB, COOTBETCTBYIOLINX
KOJU1IOMJaaM. DTO MOKHO peam30BaTh CJICAYIOIUMU criocodamu:

WcrapeHue pacTBOPHUTEIIS;
3aMeHa PacTBOPUTEIIS;

OCYIIECTBJICHUEC peaKHHﬁ, B PE3YJIbTATE KOTOPBIX 06p213yIOTCFI MaJIOPACTBOPUMBIC NJIN HEPACTBOPUMBIE BEHICCTBA - PEAKIIUN
OKHUCJICHUA - BOCCTAHOBJICHU A, PA3JIOKEHUA, TUAPOJIN3a U AP.

Tema 18. Makpockonuyeckne cucTeMbl U (PU3MKOXUMUYECKUI MeTO UX ONMCAHMS.

JIo60oe Terno - TBEPAOEC, KUIKOE, ra3006pa3ﬂoe - COCTOUT U3 OIrPOMHOI0 YUCJia 4aCTHIL, KOTOPbIEC HAXOAATCA B HEIIPEPLIBHOM,
XaOTUYECCKOM OBHUKCHUU U B3aHMOHef/ICTByIOT MEXKAY COOOH. TCJ'IEI, COCTOAIINE U3 OUCHb 6O0JIBIIIOTO YHCIIa 4aCTHUIl: aTOMOB,
MOJIEKYJI, MOHOB, Ha3bIBAIOT MAKPOCKOIMMYECKUMU TEJIaMH WJIN MAKPOCKOIMMYECCKUMU CUCTEMAMU.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThl 00yJaIOMMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXcsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTust. CamocrosiTenbHas paboTa MopasensieTcss Ha CaMOCTOATENbHYIO0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00YYaIOIIMECs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPaBJIEHHBIE Ha 3aKpeTUIeHNne 3HAHWI U OTpabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3alys CaMOCTOSITETIHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOGHO-METOIMUYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATE/IbHBIMK PECYpPCaMHU, BKIIOYASL:

SAEKTPOHHBH
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

Hpesun, B. E. Buosornueckas v (pU3KOJUIONAHASI XUMHUSL: YUeOHO-METOJUIECKOe ocodue -
https://new.znanium.com/catalog/product/615100

Hurmartymmun, H. I'. ®usudeckas v KoJwiongHasi XuMus : yaeOHoe mocodue - https://e.lanbook.com/book/67473

Ponus, B. B. OcHOBBI (pU3HUECKOM, KOJIOMAHON U OHOIOTMYECKON XUMUH : KYPC JIEKIIUH -
https://new.znanium.com/catalog/product/514532

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIAILIHHE (MO IYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUECHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylomas MHopMaLus:

- COOTBETCTBME KOMIIETEHLIUI [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOIYJIO);

- KpUTEPHUH OLIeHNBaHKs C(hOPMUPOBAHHOCTU KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKY I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA IPUMEHEHUS U ITPOLEAYPHl OLIEHUBAHUS UL KaXK0I0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISEMbIC K ISUCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJbTaTaM, 3aIaHUs Pa3INYHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIHUILINHBI (MO XYJIs1)

OcBoeHre QUCIUILTAHBI (MOIYJIsT) IPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TnTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAaHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B le4aTHOM BuJe - B Hayunow 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aioirecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU T10J1b30BaHKst HayuHoi GUOINOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII00OM TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEYHbINA (hOHT
JIOJKEeH OBITh YKOMILJIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX/10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUIMHBL (MO/LYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii Ounbmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

HpepuH, B. E. Buosnorndeckas v (pu3KOUIOUIHAS XUMUS: yI4eOHO-METOAMIECKOE TOCOOHE -
https://new.znanium.com/catalog/product/615100
Hurmatysutus, H. I'. ®dusndeckas v KoJUIoMaHAs XUMUS : yueOHoe rmocodue - https://e.lanbook.com/book/67473

Popnun, B. B. OcHOBBI (pM3UYECKOM, KOJUTOUIHOW U OMOJIOTHUYECKON XUMUH : KYPC JIEKIUH -
https://new.znanium.com/catalog/product/514532
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9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLIAN Jlexims 3aKk1aAbIBaeT OCHOBBI HAYYHBIX 3HAHUM, 3HAKOMUT C OCHOBHBIMUA COBPEMEHHBIMU
Hay4YHO-TEOPETHUECKUMH MOJIOKEHUSIMU, C METO/IOJIOTHEN JaHHOW Hayku. Ha nexiuu ocyrectBiseTcs oolieHne
CTYJEHYECKOI ayAUTOPUH C BBICOKOKBATHU(PUIIMPOBAHHBIMH JIEKTOPAMH, YYEHBIMH, TT€AaroraMu, crieliiaucTaMu
B OIpeIeTIeHHON OTpaciy HayKH. JIEK1Ms BBI3BIBAET SMOLIMOHANBHBIN OTKJIMK CITyIIaTelNiel, pa3BUBaeT HHTEpeC U
mMoOoBb K Oyayiei npodeccuu. JIeKTop UCTIONB3YeT Ha JIEKIMAX He TOJIbKO MaTepuall yueOHUKOB, HO U
NIPUBJIEKAET MHOTO JIOTIOJIHUTEIIbHBIX CBEJEHUH, N3JI0KEHHBIX B HAYUHBIX paboTax (MOHOrpadusix UM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATEIbCKHX TpyAaxX. CTY/IeHT He B COCTOSIHMH IIyOOKO OCMBICIIUTD BECh
MIPE/ICTABJICHHBIH B JIEKLUSAX MaTepuall, He Tocelnas JeKIMOHHbIX 3aHATUi. [loaToMy BaXkHO He MPOMycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TeMY JIEKIIMHU, IOUUTaTh YUeOHUKH, OTMETHUTD 1JIsl ceOsl
KJIIOUEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSIKEHHO, aKTUBHO paboTaTh B TEUEHUE BCEro y4eOHOro
3ansTHs. CrapaiiTech He ONa3/bIBATh HA JIEKIHMIO: B TIEPBbIe MUHYTHI 3aHSTHH OOBSIBIISIETCS TEMa, TUIAH JIEKIUH.
UroOsl Jierde 3aOMHUTD M3JIaraeMblii MaTeprall, HEOOXOAUMO €ro MOHSTh, Pa300paThCs B CUCTEME HAYYHbBIX
HOHSATHI, KOTOPYIO AaeT JieKTop. [1yTh u3okeHus JeKIMKr MOTYT ObITh pa3inuHbiMU. MHOrIa npernonaBaTens
BHIOMpAET MHIYKTUBHBIN MyTh, T.€. BHAYAJIE U3JIaraeT KOHKpEeTHbIE (haKThl, 0000IIAET UX, PACKPBHIBAET CYIIHOCTD
NOHSATHS, JaeT ero onpeneseHue. [[pyroii myTh 00pa3oBaHus TIOHSTHH - Ie/lyKTHBHBINA: JIEKTOp BHAYAJIE
olpeielisieT HayYHOe MOHSTHE, a IOTOM JaeT 00bsCHEHNUsI, TPUBOJAUT KOHKPETHHIN (hakTHUeckuid Matepuai. Ecim
YJIOBUTD IyTh M3JIOKEHUSI MaTeprala, TO CTAHOBHUTCS JIerde MOHATh MBICIb IIPENoaBaTess U IPOHUKHYTh B
coziepxanue Jekipu. OOparaiite BHUIMaHUe Ha Olpe/iesieHre TOHITHIH. PeKkoMeHyeTcst UIsl X YCBOSHUS
COCTaBJISITh IJIoccapuii (coBaph). Bo BpeMst cylaHus JeKIuii I0JKHA ObITh NICUXOJIOTHYECKas YCTAHOBKA Ha
3aIIOMUHAHME OCHOBHBIX HJei ekuuu. CiylaHye JeKIUH - 3TO CI0KHbBIA TICUXOJOrnYecKUil mporiecc, B
KOTOPBIN BOBJIEYEHA BCS JIMYHOCTh CITYLIAIONIETO: €0 CO3HAHUE, BOJIA, aMATh, SMOLIMHU. DTO HE MACCHBHOE
COCTOSIHME YeJIOBeKa, a HalIPOTUB, COCTOSIHIE aKTUBHOM, HAIIPSKEHHOM JIeSTEIbHOCTH.

Cryuianue yueOHOM JIEKIMY - 3TO He0OXO0MMOe, HO He JOCTATOYHOE YCJIOBHE CO3HATEILHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3arucaTh - TOJILKO TOT/A JIEKIMsI CTAHET UCTOYHUKOM /IS allbHEeHIIeH
CaMOCTOSITENIbHOW padoThl. KOHCIIEKTHPOBAHUE JIEKIMH - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH 1 OIbITa.
Hexkotopsle cTapaioTcst 3anmcath JIEKIHIO TOJHOCTBIO, CIIOBO B CJIOBO, HE BAYMBIBASICh B COZIEpPKaHUE MaTepUana,
OMUPasiCh TOJBKO Ha CBOIO MaMATh. CIIIOMIHAS 3aMKCh BO3MOXKHA TOJBKO B TOM CIIy4ae, €Cli MpernojaBaTelib
JMKTYeT JIEKIIMOHHBIA MaTtepuai. Ho IMKTOBKa JieNaeT u3jnokeHne 0THOOOPa3HBIM U yTOMUTEIbHBIM, U METO/IUKA
BBICIIIEH IIKOJIBI HE PEKOMEH/IYeT Takol croco® nasoxkenus. CTpemyieHre 3armicaTh JEKIUIO CIOBO B CJIOBO
OTBJIEKAET CIIyIIaTeNst OT 00IyMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTS U 3aIUCh, U 00/IyMbIBaHHE.

Ecnum nek1yio 3anmceiBaTh O4YeHb KOPOTKO, OTAEIbHBIMY IITPUXAMH, TO 3aITUCH HE MOTYT ObITh MaTepHAaIOM JIJIsI
NOBTOpeHUs1. B M3nMIlIHEe KpaTKOW 3amucy TpyJHO pa3o0parthes yxke HeKoTopoe Bpems criycTs. s 3anucu
BO3bMHUTE OOIIYIO TETPajb U CAEJIaiTe MO IS pa3IMuHbIX 3aMETOK BO BPEMsI 3aITiCH: HalpUMep, 3HaK
BOCKJIMIaHHsI (OTMETKA 0COO0 BaKHBIX MOMEHTOB), 3HaK BOMpPOca (YTO-TO HE TOHSUIM U K JaHHOMY TIOJIOXKEHHUIO
HaJ0 BEPHYTHCS).

SAEKTPOHHBH
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Bujg paéor

MeToanuyeckue peKOMeHIalu

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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Bujg paéor

MeToanuyeckue peKOMeHIalu

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.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIVIMHDBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B MU JIUII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIILHOM Ipouecce MpuMEHAITCA CIEAYIOINE METOAbI U TEXHOJIOTUN, O6H6F‘{alOLLlI/IC
BOCIIpUATUE I/IHq)OpMaL[I/II/I O6y‘{aIOLHI/IMI/ICH HMHBaJIMJaMH U JIMOAMH C OrPaHUYE€HHBIMH BO3MOXKHOCTAMU 310POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA ISl €0 BOZMOXHOTO Pe0Opa3oBaHusI B AJIbTEPHATHBHbIE
(opMmbl, yIOOHBIE [JIs1 Pa3IMYHBIX MOJIb30BATEIICH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO MPEJCTABUTh B Pa3INYHBIX BUAaX O€3 MOTepU JaHHBIX WM CTPYKTYpBI, IPeayCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIABUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXCcsl BOCIPUHUMATh OJHY M TY e MH(OPMAIHIO U3 pa3HbIX NCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJTyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTHH;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u y4eOHbIM 1U1aHOM 110 crienmaiibHocTy: 33.05.01
"®apmarusa” u cnenuanuzanuu "dapmanys’.
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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

Kpanuukanus BHITyCKHUKA: IIPOBU30D

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepaTypa:

1. IomkoB B.A., O6mas xumus : yueOnuk / JKomaua A.B. Tlox pen. B.A. TTonkosa. - M. : [90TAP-Meaua, 2012. - 400 c. -
ISBN 978-5-9704-2108-6 - Tekcr : anextponHsiii // DBC "KoHcynbrant crynenra’ : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970421086.html (mara obpamenust: 28.04.2020). - Pexxum qoctyma : 10 MOIIrCKe.

2. Epuos 10.A., Konnounnast xumusi. Puznveckas XMMHS TUCIEPCHBIX CUCTEM : YUSOHHK IJIS CTYICHTOB YUPEXKICHHUI BBICIIL
pocp. oOpazoBaHus, oOydanomuxcs rmo crenuanbHocTr 060301.65 '®apmarus’ o pucrumoHe 'Pu3. U Koyutond. Xumus' /
Epmos I0.A. - M. : I'90TAP-Menua, 2013. - 352 c. - ISBN 978-5-9704-2428-5 - Tekcr : anekTpoHHsblii // 9B5C 'KoHcynpranT
crypenta' : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970424285 . html (nara obparuenus: 28.04.2020). -
Pexum poctyna : o noprvcke.

JomnmoJHUTEILHAS IUTEPATypa:

1. Popun, B. B. OcHOBBI (hr3nyeckoil, KOJUIOMJHOW 1 OUOIOrHYecKor Xumud : Kype siekimil / B. B. Pogun ; CtaBpornosbekuii
rOCyJapCTBEHHBIN arpapHbIid YHUBEPCUTET. - 2-€ U3]l., nepepad. u joi. - Ctaspomnonb : ATPYC, 2012. - 124 ¢. - ISBN
978-5-9596-0577-3. - Tekcr : anextponnsiit. - URL: https://new.znanium.com/catalog/product/514532 (nata oOparieHus:
28.04.2020). - Pexum gocTyna : mo NOANUCKe.

2. Hurmarynnus, H. T'. ®dusnueckas v koyutonHast xumus : yuye6Hoe nocodue / H. I'. HurmatysutiH. - 2-e u3[., ucnp. 1 JoIl. -
Cankr-IletepOypr : Jlanb, 2015. - 288 ¢. - ISBN 978-5-8114-1983-8. - TekcT : anekTpoHHbIi // JIaHb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Jlanbook.com/book/67473 (nata obpamienust: 28.04.2020). - Pexum
JOCTYyIa: JIsl aBTOPU3. TTOJIb30BaTENIeH.

3. HpesuH, B. E. Buonornyeckast v (pu3KOIONIHAS XUMUsL: YIeOHO-METOAUYECKOE TIOCOOUE [Tsl CTYJCHTOB HaIlpaBJIeHUS
36.03.02.62 '3oorexnus' / Ipesun B.E., Cnuak M., Komaposa B. - Boirorpaa:Boarorpanckuii 'AY, 2015. - 152 c. - Tekcer :
anekTpoHHbIA. - URL: https://new.znanium.com/catalog/product/615100 (mara oopamenust: 28.04.2020). - Pexum goctymna : 1o
IIOAITNCKE.

4. Kypc neximit no ¢pu3nyeckoil 1 KOIIOMIHON XUMHUM: AJIS CTYAEHTOB reosiornyeckoro (akynerera / Kasan. roc. yH-T, Xum.
uH-T UM. A.M. Bytieposa ; [cocT.: M.A. 3urannmy, B.B. I'opbauyk] .? Dnekrponnsie nanubie (1 daitn: 1,67 M6) .7 (Kazans :
Kazanckuii penepanpubiii yauepcuteT, 2014) . - 3ari1. ¢ skpaHa . - PesxxiM goctyna: OTKpbITHII.

URL.: http://libweb.kpfu.ru/ebooks/publicat/0-763597.pdf
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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

KBanmmdukanus BbIITyCKHAKA: IPOBU30D

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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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