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TlosicHUTEIBLHASA 3alICKA

Pabouasi mporpaMMa TUCHUIUIMHBI COCTaBlieHa B COOTBETCTBUHU ¢ TpeboBaHusimMu PI'OC
mo HampasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpaszoBaHue(c IBYMs TPO(HIIMHU
noarotoBku). HampasineHHocTh «Xumusi» u «buonorus».

PIT «®Dwusuyeckas XuMHS» TPEIACTABISICT COOOH COBOKYIMHOCTh JUJAKTUYCCKUX
MaTepuaioB, HaIMpaBJICHHBIX Ha  peai3alMi0  COJCPXKATENbHBIX, METOJUYECKHX H
OpraHW3allMOHHBIX YCJIOBUM MOAroToBKU 1o HampasieHuto 44.03.05 Ilegaroruueckoe
obpaszoBanue(c AByMs poduiisiMu oAroToBkr). HampaBineHHOCTH «XuMus» U «bronorusy».

Jucuuniauna oTHocuTes K biioky 1 BapuatuBHOM 4acTu.

TpynoeMKOCTh TUCHMIUIMHEL: 33.¢./ 108u.

KOHTaKTHas paboTa:

3aHATHS JICKIIUOHHOTO THIa — 164,

nabopaTopHbIE 3aHATHS — 324.

WHas KOHTakTHas padbora — 0,34.

CP-3314.

KOHTpPOJIb — 26,7 4.

KinroueBble cinoBa: TepMOJAMHAMUKA, XMMUYECKass KUHETHKA, PACTBOPHI AJICKTPOJMUTOB,
Oy(epHbIe pacTBOPHI, TEPMOXUMHUS, IECKTPOXUMHS, TAITbBAHHYECKUN HIIEMEHT

Cocmasumens: Ouepem H.II., k.x.H., Ooyenm Kagheopwl xumuu.



1. Hesan n 3axa4M JHCHUIUINHBI B TEPMHHAX KOMIIETCHIINH.
H3yuenue oucyuniunvl HANPasIeHHo Ha YOpMUpPOBanue cledyIouux KOMNemeHyull.

- CIIOCOOHOCTBIO MCIONB30BATh BOZMOXKHOCTH 00pa30BaTEIbHOM Cpeibl ISl TOCTUKECHUS
JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00yUYeHHs U 00eCcIeueHusl KauecTBa
y4e0HO-BOCIIUTATEILHOTO MPoIIecca CPpeCTBAMH mpernoaaBaeMbix mpeameron (ITK-4).
Toxazamenamu xomnemenyuii A61410MC.

3HAHUsA - TEOPETUYECKUX OCHOB U 0a30BbIE NMpEACTaBICHUS MO (U3NUECKON XUMUU.

- COBpPEMEHHBIE METOJbl U MOHATUS (PU3NYECKON XMMHUHU, METOMbI pacueTa TePMOJUHAMUYECKUX
XapaKkTePUCTUK XMMHYECKUX COEJIMHEHUH M MPOLECCOB C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

- CTATUCTHUYECKUE METO/Ibl pacyeTa TEPMOANHAMUYECKUX NTapaMETPOB;

- OCHOBBI XMMHYECKON KUHETUKH U KAaTallu3a, MEXaHU3MOB XUMUYECKHUX PEaKLIUii;

- METO/1bl MOJIEJIMPOBAHNS XUMUUECKHUX U SKOJIOIMUECKUX IPOLIECCOB;
VMeHus - W3JaraTb W KPUTHUYECKH aHaIW3UpoBaTh 0a30ByH0 001enpodecCuoHaIbHYIO
UHPOPMALINIO:

- pelaTh TUIIOBbIE XUMUYECKUE 3a/1a4U;

- ONPEIEINIATh BO3MOKHOCTb IPOTEKAaHUSI XMMUUYECKON peakuu, UCIIOJb3Ysl TEPMOAMHAMUYECKUN
Y CTaTUYECKUU MTOAXO/;

- OIIpEAEIIATh KOHCTAHTBI CKOPOCTEH XMMUYECKUX PEaKIUN;

HaB8bIKU — B PeaTu3allii KOMILIEKCca JJa0OpaTOPHBIX M HAYUYHBIX METOJIOB HCCIIEI0BAHUM.

2. O0beM AUCHHMILINHBI 10 BHAaM yueOHOH padoThl
Tabmuna 1. O0beM JUCHUTUIMHEL IO BUJAM y4eOHOM paboTh
(oOmrast TPYA0EMKOCTh B 3a4ETHBIX €UHHLIAX 3)

Bceero Pacnpenesienune
Buabl yueOHo# padoThI 4acoB 110 ceMecTpaM B yacax
I II I 6

OO011ast Tpy10€MKOCTh TUCIUITIIMHBI 108 108
KonrakTtHas padota 48,3 48,3
Jlexum (JI) 16 16
[Tpaktuueckue 3ausatus (I13)
Cemunapsi (C)
JIaGoparopusie paboTs! (JIP) u npyrue Buasr | 32 32
ayJIUTOPHBIX 3aHATUN
HKP 0,3 0,3
CamocrositensHast padota (CPC) 33 33+26,7

+26,7
Kypcosas paGota (IIpoexT)
Bu uroroBoro KOHTpOIIs 9K3aMeH 9K3aMeH

3. Conep:xanue TUCHUNIUHBI:
Tabnuna 2. Pacnipesenenue yacoB 1o TeMaM U BUAaM yaeOHOH paboThl

Howmep HaumenoBanue pasnenon OO0BeM B gacax
pazznena (Monmyneit) u Tem quctuiuiiebl | Beero | JI I13 C JP | CPC
(Mozys)




XuMHYecKasi TEPMOTUHAMUKA.
Beenenne. Ilpenmer wu  3amaum
bu3nUecKoil XUuMHH.

OCHOBHBIE TIOHSTUSL U TTOCTYJIAThI
XUMHUYECKON TEPMOIUHAMUKHU.
TepMoanHaMUUECKHE CHCTEMBI.
H3onupoBaHHbIE, OTKpBITBIE,
3aKPBITHIE CHCTEMBI.
TepMmoauHaMU4eCcKue napameTpsl.
TepMoauHaMHUUYECKHE MPOIECCHI.
[Ipoueccsl paBHOBECHBIE U
HEpPaBHOBECHBIE, OOpaTUMBIC U
HEOOpaTUMBIE.

BHyTpeHHss SHEPrUus CUCTEMBI.
Pabora u Terora. IlepBblit 3aKoH
TepMoauHamMuKu. [Ipunoxenus
IIEPBOT0 3aKOHA TEPMOJUHAMUKH.
OHranbnus. TenoeMKocTs.
BTopoii 3aK0H TepMOIMHAMUKH.

1. Ilonarusa n onpexneneHus,
[IPUMEHSIEMbIE B TEPMOJIMHAMUKE.
[TapameTpsl U GyHKIUU
cocrosiHus. Terora u padora.
IIepBblii 3aKOH TEPMOAUHAMUKHU.
BuyTtpennssa sHeprus u
sHTanbnus. Ilonarus o
CTaH/IapPTHBIX YCIOBUAX U
CTaHJapPTHBIX 3HAUYECHUSAX
BennuuH. ClIeICcTBHS,
BBITEKAIOLINE U3 MIEPBOTO 3aKOHA
TepMoAMHaMuUKH. Pemenue 3anay.

2. Onpenenenue TemIoThI
PacTBOPEHUS COJH.

N3yueHneM TemnoBbIX 3PHEKTOB,
MPOMCXOIAIINX C BEIIECTBAMHU
3aHUMAaeTCs TEPMOXHMHUS, B OCHOBE
TEPMOXHMMMHM JIEKUT 3aKOH ['ecca.

3.BTopoii 3aKOH TEPMOINHAMUKH.
[Ipouieccol paBHOBECHBIE U
HepaBHOBecHBIE. [ToHsATHS 00
0o0paTUMbIX U HEOOPATUMBIX
nporeccax. Obparumoe
M30TEPMUYECKOE PACIIMPEHHE
raza. MakcumasibHas pabora.
OHTpONUS U BEPOSITHOCT.
Cratuctudeckasl MHTEpIpeTanus
SHTponuu. V3MeHeHue >HTponuu
B 00paTUMBIX U HEOOpATHUMBIX
Iporeccax.

4. YcnoBus caMOIIPOU3BOIBHOTO
IIPOTEKAHUS IPOLIECCOB U
AOCTHXKCHUSA PaBHOBCCHS.
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Dusnueckuii CMBICI IIOTEHIINAIOB
I'u66ca u I'eneMronbIza.
CrangapTHble 3HAUEHUS
TEPMOJIMHAMUYECKUX BEJTUYMH.

PacTBOpbI

Obwas xapakmepucmuxa
pacmeopos.
Dnekmporumuueckas
ouccoyuayus.

Pacmeopur cunvnvix
anekmpoaumos. OCHOBHbIE
TMOJIOXKEHUS TEOPUU CHIIbHBIX
AJEKTPOJIUTOB.

1.90y/IMOCKOTUYECKUN METO/T
onpeIeIeHUsI MOJICKYJIIPHOTO
BEca BEILECTB.

Bydepusbie pacTBOpHI.

N3yunte MEXaHU3M IEUCTBUS
OydepHOli cMecH Ha TpuUMepe
YKCYCHOM KUCIIOTHI U aleTara
HaTpusl, CBOMcTBa OydepHbIX
CUCTEM IIPH J1I00aBJICHUU K HUM
NaOH, HCI wiu npu pa3BeneHuu
H>0.

2. KonmnuratuBHbIE CBOMCTBA
pPacTBOPOB HERJICKTPOJIUTOB.
IToHm>keHne naBIeHUS
HACBILLIEHHOTO T1apa PacTBOPUTEA
HaJ pacTBOpOM. 3aKoHbI Payis.
CrencTBus U3 HUX: TTIOBLIIIEHNUE
TeMIIepaTypbl KUTICHUSI PACTBOPOB
Y TIOHWKEHUE TEMIIEPATYPBI
3aMep3aHusl PpaCTBOPOB.

3. Ocmoc. 3akon Baut-TI'odda 00
ocmoce. bronornueckas poib
ocMoca.

5. Teopust 37IEKTPOIUTUIECKON
nucconuanuu. M ee ananums.
AHann3 OCHOBHEBIX MOI0KEHUH
TEOPHUH DIEKTPOITUTUYECKOU
JIFCCOIHAITHM.

22

DJIEKTPOXUMHHI.

Beeoenue. Tepmoounamuxa
INEKMPOXUMULECKUX CUCTIEM.
Onexmpoxumuueckas u
oughgysuonnas Kunemuxa.
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1. TepmoauHamMuka
3IEKTPOXUMHUUYECKUX CHCTEM.
DNEKTPOXUMHYECKHUE ITPOLIECCHI.
OJIC. Cxema cKayKoB ITOTEHIIKANA
3JIEKTPOXUMHYECKON CUCTEMBI.

2. DIIEKTPOHBIE TOTEHIUAIIBI.
N3menenue ckopoctu
3JEKTPOJIHBIX MPOIIECCOB BO
BPEMEHH.

["asibBaHMYECKHE IIEMEHTBI.
lanpBannyeckuit anemeHT SIkoou-
Hanusid. Y CcTpoicTBO, NPUHIUIT
JIEACTBUSA €r0, IPOLIECCHI,
IIPOTEKAIOIINE HA JJIEKTPOAAX.

3 Koppo3us u 3anmra MeTauioB.
AHOZIHOE PacTBOPEHHE METAILIOB.
[TaccuBHOCTH METAIIOB.
XuMudeckas, dJIeKTPOXUMUYECcKast
1 MUKPOOHOJIOTHYECKast KOPPO3Hs
MeTtauioB. Cxema KOppO3UHHOTO
rajlbBAaHUYECKOT0 JIEMEHTA.
MeTo/1bI 321U Tl METAJIOB OT
KOPPO3HUHU.

XuMHUYeCKasd KHHETUKA U
KaTaJIu3

CKOpOCTh XMMHUYECKOUN pEeaKIHH.
MonexyJIIpHOCTb ¥ OPSIOK
peakuun. Koncranrta ckopoctu
peakuun. Kunetnueckas
KIaccupuKalusg XUMHUECKUX
peakuuii. [IpocTeie peakium.
3aBUCUMOCTD TEKYILEH
KOHLIEHTPALlUU OT BPEMEHH ISt
peaKuu NepBOro NopsaKa.
CrnoxHble peaxkiuu.

Bnusiaue remneparypsl Ha
CKOPOCTbh pEaKINu. 3aKOH
pacnpenenenus Makcsemna —
bonpumana. YpaBHeHue
AppeHnyca.

['eTeporenHslil # TOMOT€HHBIN
karanu3. Oouue
3aKOHHOMEPHOCTU. MexaHnusm
TOMOT€HHOTO KaTajau3a.
I'eTeporennslii KaTauius.
OCHOBHBIE NIPEJICTABIICHUS U
3akoHOMepHOoCcTH. O030p Teopuit
TeTEPOreHHOr0 KaTaau3a.
Kunernka rereporeHHOro
KaTaJIn3a.

1. CxopocTHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX TTPOIIECCOB.

24
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3aKOHOMEPHOCTU KUHETUKU
XUMHUYECKHX TPOIIECCOB.
KuHeTrnka roMOreHHEIX,
reTepOreHHbIX peaklui 1
KHHETHKA TBEPIO(a3HBIX
(TOTTIOXMMUYECKUX ) PEAKIIHA.

XHUMHUYCCKUX peaKHHfI.

XMMHYECKON PEaKIINu.

2. Kunetnueckas KJ1acCH(pHUKAIH 4 3

Mepa ckopocTH peakliuy. 3aKOH
JelcTBUA Macc. MoJIeKyISIpHOCTh
1 nopsiiok peakuuu. [IpocTeie
peakuyu. 3aBUCUMOCTb TEKYIIICH
KOHIICHTPALlUU OT BPEMEHU JJIs
peaKLu epBOro MopsaKa.
OrnpezenieHe KOHCTaHTbI
CKOPOCTH U SHEPTUU aKTHUBALUU

HNKP

0,3

Hroro:

108 |16 32 (33
+26,7

4. CamocTosiTeIbHAsA padoTa 00y4aroIUXCs
Tabmuia 5. Conep:kaHue caMOCTOSATEIbHON pabOThI CTYACHTOB

/o

Ne | Bug camocTosiTeIbHOM paboThI

Pa3nenbl nnm TeMsl
paboueii mporpamMmbl

CaMonoarotroBka
PedepupoBanue u
pELEH3UPOBaHUE CIIEIIMATBbHON
JTUTEPATYPHI.

1. BBenenue. Xumudeckass TepMOJIMHAMUKA.

2. PacTBOpBI

3.Onextpoxumusi. Kopposust Mmerannos.

Hanucanue q0KJIaI0B 110 TeMaM
C UCTIOJIb30BAHUEM OCHOBHOM U
JIOTIOJIHUTEIbHOM JIUTEPATYPBI, U
PEKOMEHOBAaHHBIX
ANIEKTPOHHBIX PECYPCOB

Pounb pusnueckoit XuMun B NOJArOTOBKE
KBAJTM(HUIUPOBAHHOTO YUUTENS] XUMHHU 7151 paOOThI B CpeHen
LIKOJIE.

Kputnka Teopun TemioBoit cmepti BeeneHHoii.

OcMoTHYEeCKOE 1aBJICHHE U €ro OMOJIOrMYECKOe 3HAaUeHHE.
CoBpeMeHHbIE NPEJCTABICHUS O IPUPOJE PACTBOPOB U
MEXaHU3ME PaCTBOPEHHUSI.

PacTBOpUMOCTB TBEPABIX BEUIECTB B KUIKOCTAX.
IIpuponusie pacTBopsl. Boga kak pacTBOpPUTEIb.

HoHOCENEeKTUBHBIC AJIEKTPOJIbI U UX TIPUMEHEHHE MTPU
KOHTpPOJIe 00BEKTOB OKPY>KAIOIIEH CPEIbI.
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE TPOLIECCHI B
OMOJIOTUYECKHUX CHCTEMaX.

CoBpeMeHHbIE TEOPUU PACTBOPOB.

Pons nuddys3un B mporieccax nepeHoca BEmecTB B
OMOIOTHMYECKHUX CHCTEMaX.

3HaueHue IEKTPUUECKOI MPOBOJIUMOCTH B OMOIOTHH.




Brusiare TeMmiepaTypsl Ha CKOPOCTh OMOJIOTHIECKUX
IPOIIECCOB.

[{erupie peakiuu 1 Ouonoruveckue npouecchl (padorsr H.H.
CemeHoBa).

BrnusitHue Temriepatypbl Ha CKOPOCTh OMOTOTHYECKHX
IPOIIECCOB.

[TpuMeHeHrEe B IPOMBIIUICHHOCTH M NIEPCIIEKTHUBBI Pa3BUTHUS
TOMOTE€HHOTO KaTaJln3a.

[TpuMeHeHHEe TeTepOTreHHOTO KaTajr3a B IPOMBIIIJICHHOCTH.

I/IHI[I/IBI/II[yaJIbeIG JOMalllHUE
3aJaHus

Bropoe Hauano TepMOAMHAMUKU U KUBBIE OPraHU3MBI.
Tperbe Hauano TepmoguHamMuku. [IpuHIMn MUHUMYMa
CBOOOTHOM PHEPTHUH.

OO0BsicHUTe, TOYEeMY 3aKOH ['ecca ecTh YacTHBIN Cydan
[IEPBOIr0 3aKOHA TEPMOAMHAMUKH.

[IprmeHeHne 3aKOHOB TEPMOJAMHAMUKH K OMOJIOTUYECKUM
CUCTEMaM

[IprMeHeHHe METOI0B KPUOCKOITUH ¥ H0YIITHOCKOIIUH.
CyIIHOCTh KPHOCKOITMYECKOTO METO/1a OIPE/ICIICH U
OTHOCHUTEJIBHOW MOJICKYJISIPHON MAacChI.

[IpenenbHO pa30aBiICHHBIC PACTBOPHI.

Poub 371eKTpOIMTOB B Mporecce KU3HEACATEIEHOCTH.
BydepHbie cucTeMbl KPOBH.

benkoBas OydepHas cucrema.

B3anMHasi pacTBOPUMOCTD JKUJIKOCTEH.

N3mepenue 3IeKTpoABMKYIIEN CUIIbI KOMIIEHCALITUOHHBIM
METOJIOM.

DnexkTpoMeTpuueckuil MeTos1 onpeaenenus pH
pactBopa.l'unparnas reopus pacrsopos J1.1.
MenneneeBa. DU3H0I0TNYECKOE IEHCTBUE HOHOB.

W oHHBII aHTaroHU3M.

Mertoas! onpenenenys 3JIeKTPOIPOBOIHOCTH PaCTBOPOB
JJIEKTPOJIUTOB.

BbIcOKO9acCTOTHAsI KOHTYKTOMETPHSI.

OcCHOBHBIE TEOPUH F€TEPOT€HHOT0 KaTaln3a.
OcoOeHHoCTH (hepMEHTATUBHOIO KaTaan3a.
[TpakTyeckoe 3HaueHHE (HOTOXUMUUECKUX PEAKIIUH.
@DOTOCUHTE3 B PACTECHHUSX.

KuHeTHka peakiuii B OTKPBITBIX CUCTEMAX.
ABTOKaTanu3, UHrMOMPOBAHKE U TEPUOJUUECKHE
KaTaJIMTHYECKUE PEaKIUH.

IToaroroBka nmpe3eHTanuii

IIepBblii 3aKOH TEPMOIMHAMUKHU.

Bropoe Hauano TepMOIMHAMUKH U KUBBIE OPTraHU3MBI.
Tperbe Ha"amo TepMOAMHAMUKH. [IpHHIITT MUHUMYyMa
CBOOOJTHOM PHEPTUH.

Posib 371€KTpONUTOB B IpOLIECCE KUZHEAEATEIBHOCTH.
Bydepubie pacTBOpHI.

DnekTpoMeTpuueckuil MeTo] onpenenenust pH




[TpakTrueckoe 3HaUeHHE POTOXMMUICCKUX PEAKITUH.
OCHOBHBIE TEOPUU TE€TEPOTCHHOI0 KaTaln3a.
Ocob6erHocTH (PEpMEHTAaTUBHOTO KaTaIH3a.

Bcero gacos: 33+26,7

4.1 Temsl pedepaToB UM CEMECTPOBBIX 3aJaHU I

1. Ponb TepMOAMHAMUKY B U3YYCHUH XUMHUYECKUX U OMOJIOTHYECKUX MPOLIECCOB.
2. [IpumeneHue nepBoro U BTOPOro 3aKOHOB TEPMOJUHAMUKY K XUMUYECKUM U OUOJIOTHYECKUM
IIPOLIECCAM.

3. DHTpPOIUA U BEPOSITHOCTh COCTOSIHUS.

4. Co3ntaHue NepBbIX TEIUIOBBIX JIBUTATENEH.

5. OcHOBHbIE HaNpaBJICHUs Pa3BUTUS (HU3HUUECKON XUMUH.

6. Xy¥Mus n0JyNpOBOJHUKOB.

7 BO3MOXHOCTH 1 HAIIPABJICHUS] CAMOIIPOU3BOJIBHOIO ITPOTEKAHUS ITPOLIECCOB.
8. Craructuueckas Ipupoaa BTOPOro 3aK0Ha TEPMOIUHAMUKHU.

9. CoBpeMEHHBIE YUEHHS O LEIHBIX PEAKIIHIX.
buonornueckoe 3Hau€HHE OCMOTHYECKOTO JIABJICHHUS.
I'eTeporennsie paBHOBECHS.
KosumnraruBHbie CBOMCTBA paCTBOPOB HEAIEKTPOIUTOB.
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIC MPOIIECCH B OMOIOTHYECKUX CHCTEMAaX.
AyTOKaTalUTUYECKUE PEAKIIMH B )KUBBIX OPraHU3MaXx.

dnoranus.
I'oMOreHHBIN U reTepOreHHbIA KaTalln3.
AmopdHoe u kpucrtannuueckoe cocrosiaue. [lonumopdusm.

10.
11.
12.
13.
14.
15.
16.
17.

18

20.
21.

. buonornueckoe 3HaueHne OyPEPHBIX CUCTEM.
19.

lasibBaHWYECKHE DIIEMEHTHI.
Kopposus u 3ammura MeTamioB 0T KOPPO3UHU.
[TpakTHyeckoe MpuMEHEHHUE FIEKTPUUECKOM MTPOBOAMMOCTH.

22. TepMoiHaMUKa OBEPXHOCTHBIX SIBJICHUH.
23. buonornyeckas posib A1 Py3UOHHBIX TOTEHIIUAIIOB
4.2. IlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecledeHHUs] IS CAMOCTOSITEJIbHOW PadoThI
o0yuarouuxcs:
1. COopHuk 3amady 1o (U3MYECKOM M KOJUIOMJHOM XHMMHUH : ydyeOHoe mocobue /
C.JI. benonyxos, T.B. lluee, C.3. Crapeix u ap. - M. : U3a-tBo PTAY-MCXA umenn K.A.
Tumupsszesa, 2012. - 202 c. - To xe [Onexrponneni pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=144895

3yeB, A.JO. @usnueckas xumusa. Ilpaktukym : yuyebnoe mocobue / A.IO. 3yes,
B.A. Uepenanos, [I.C. lIBeTkoB. - ExarepunOypr : U3n-tBo Ypai. yu-ta, 2012. - 124 ¢c. - To
xe [DnextponHbIN pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=239716
Xumus. M30panHble paszzgensl oOmed (U3M4ecKoil M KOJUIOMJIHOW XMMHUHM : YydeOHoe
nocobue / O.B. Anapromkona, T.W. Boctpukosa, A.B. IlIBeipeBa, E.1O. Ilonosa. - 3-e u3.
- Hoocubupck : HI'TY, 2011. - 160 c. - To xe [Dnekrponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=228572

KpacnoB K. C. ®usnveckas xumus: Yueb. 11t By3oB. B 2 Ku. 2: Dnexkrpoxumus. Xum.
kuHeTnka u katanu3. [lo pen. K.C.Kpacnosa.3-e uzn., ucnp.. / K.C.Kpacuos [ u np.]- M.:
Bricmas mkoma, 2001.- 319 c.

I'opmikoB B.M., Ky3nenoB U.A. OcHoBbl ¢pusnyeckoit xumuu. Yueonuk. Mznar. BUHOM.
JIaGoparopus 3nanmid. 2011r. .



http://biblioclub.ru/index.php?page=book&id=144895
http://biblioclub.ru/index.php?page=book&id=239716
http://biblioclub.ru/index.php?page=book&id=228572

CoBpemennbie npodeccuonanbubie 0a3pl (CIIBA)
1 MH(popManuOHHbIe cripaBoYHbie cucteMbl (MCC)

1. DnekTpoHHBIE pecypchl Ha OCHOBE JUIEH3UOHHBIX 10roBOopoB @I'BOY BO «AI'Y»

OBC «YHuBepcurerckas 6ubimoreka onnaitn» www.biblioclub.ru

OBC AT'Y http://adygnet.bibliotech.ru

OBC «lOpaiit» www.biblio-online.ru

OBbC «Jlanp» www.e.lanbook.com

®OI'BY «Poccuiickas rocygapcTBeHHas OudimoTeka» http://dvs.rsl.ru

00O «Hayunas snekrponHas oudnmoreka» (HOb) www.elibrary.ru
Hexommepueckoe mapTHEpCTBO «ACCOLMUPOBAHHbBIE PErHOHAIbHbIE OMOIMOTEUHbIE

koHcopuuymb» (APBUKOH) http://arbicon.ru/services/

Hexommepueckoe napTHepcTBO «HamoHanbHblH 21€KTPOHHO-UH(GOPMaIIMOHHBIN

koHcopuuym» (HOMKOH) www.neicon.ru

MexnyHapoaHble 0a3bl JaHHBIX HAYYIHBIX U3JIaHUN

Web of Science https://apps.webofknowledge.com

Scopus https://www.scopus.com/search/

Elsevier («2nb3eBup») https://www.elsevier.com/

Science Direct https://www.sciencedirect.com/

W3narensctBO Springer https://link.springer.com/

Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. HurepHer-pecypcebl oTkpbITOro gocrymna (Open Access)

OdunmanbHbli caliT HayKH U BbIcIero oopasosanus PO https://minobrnauki.gov.ru/
Nudopmanmonnas cucrema "EnnHoe 0OKHO TOCTyTa K 00pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru/

Bbase1r nanuerx MTHMOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. Y4eOHO-MeToAuYeCKOro odecneyeHne TUCIUTITHHBI
Tabnuua 4. OcHOBHas IUTEpaTypa

Nen/ bubnuorpaduyeckoe onrcanue
I
1 3yeB, A.1O. ®usnueckas xumus. [Ipaktukym : yaeObnoe nocodue / A.1O. 3yes,

B.A. Yepenanos, J[.C. IIgetkoB. - EkarepunOypr : U3a-tBo Ypan. yu-ta, 2012. - 124
c. - To xe [OnexkrponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239716

COopHuK 3a1a4 110 (PU3NIECKON M KOJUTOMAHOW XUMUH : yueOHOe rmocobue /

C.JI. benonyxos, T.B. llIuee, C.2. Ctapeix u 1p. - M. : U3a-tBo0 PTAY-MCXA nmenn
K.A. Tumupsszesa, 2012. - 202 c. - To xe [DnexkrpoHHsbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=144895

Tepausin, T.B. ®usndeckas u koutonHas Xumus : yaeoHoe nocobue / T.B. Tep3uss. -
ExarepunOypr : U3a-tBo Ypan. yu-ta, 2012. - 108 c. - To ke [DneKTpoHHBIH
pecypc].- URL: http://biblioclub.ru/index.php?page=book&id=239715

Xumus. M36pannble pa3aensl 001eil puandeckoil U KOJUTOUIHON XUMUH : yueOHOe
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nocobue / O.B. Aunpromkosa, T.U. Boctpukosa, A.B. llIBeipeBa, E.1O. [Tonosa. - 3-¢
u31. - HoBocubupcek : HI'TY, 2011. - 160 c. - To xe [DnexTponsslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=228572

. Kynpsimesa H. C. ®usuueckast xumust. Yuebunk - M.: KOPAUT , 2012.

I'opmikos B.U., Ky3nenoB U.A. OcHoBBI pusnueckoit xumuu. YueOHuK. M3aar.
BMHOM. JlaGoparopus 3nanmii. 2011r. .

Tabnuma 5. lonomHuTenpHAas IUTEpaTypa

Ne bubnmorpaduueckoe
n/m OIKCaHUe

1 Kpacnos ,K. C.®u3nueckas xumust B 2 kH. KH. 1 CrpoeHue Bemiectsa.
Tepmonunamuka. Yue6. mis By30B. Ilox pen. K.C. Kpacnosa, 3-e uzm.ucrp.
/K.C.KpacnoB [ u ap.]- M.: Beicm. mik., 2001, 512 ctp..

2 Kpacnos K. C. ®uznveckas xumust: Yueb. 11 By30B. B 2 Ku. 2: DiekTpoxumusi.
XumM. kunetuka u katanus. [To pea. K.C.Kpacnoa.3-e uzz., ucnp.. / K.C.KpacHos [ u
ap.]- M.: Beicias mikona, 2001.- 319 c.

3 COopHuk mpumepoB u 3a1a4 1o gusndeckoi xumun - CI1b: M3narensctBo CaHKT-
[TerepOyprckoro ynusepcutera,2002r.

4 EBcrparora, K.M. ®usndeckas u koutouaHas Xxumust: Yueb. mis hapm. By3os. [ox
pen. K.M.Escrparopoii./K.1. EBctparoBa, H.A. Kynuna E.E.Manaxosa. - M.: Beic.
mk. 1990.- 487 c.

5 I'naronesa, M.A. ®usnueckas xumusa / M.A. I'maronesa, M.®. 3BoHueBcKasi,
B.1. Iletpos. - M. : MU®U, 2008. - 208 c. - To ke [DnekTpoHHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231596

[Tepuonnueckue n3ganus

1 Kypnan « Xumus B mkosne» noanucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

2 | Xypnan « Becthuk MI'Y. Xumusa» noanucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

3 Kypuan «13Bectust By30B CeBepHoro KaBkaza. EctecTBeHHbIE HayKH» IMOJIUCKA 32

1999-2013 r.

Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

Tabnuua 6. CcbUIKM Ha 3IEKTPOHHBIE HH(POPMAILMOHHBIE PECYPChI

Ne HasBanue (anpec B IHTepHeT)
n/m
1 OnexTpoHHas Oubnuoreka: http://elibrary.ru, http://old.biblioclub.ru
2 DneKkTpoHHast OMOINOTEKA MOJIHOTEKCTHBIX YU€OHBIX U HAyUHBIX U3JaHUN 10 XUMHUH
venec.ulstu.ru/lib/result.php
VY4eOHo-MeToAnYeCKrE pa3paboTKH Kadeapsl
Ne HanmenoBanme,
n/n oubsnmorpaduyeckoe onucaHue
1. Oueper H.I1. YueOHoe nmocobue. Xumudeckas repmoaunHamuka. 2005 r., m3a. AT'Y, r.
Matikomn, 5,4 m.a., 200 mr.
2. | Oueper H.II. YueOHoe nocodbue. TecToBble 3a1aHus IO PU3NIECKON U KOJUTOUTHON
xumun. 2005 1., m3a. AI'Y, r. Maiikon, 9,1m.1., 200 mr.
3. Ouepet H.I1., lloposa XK.U., lleBuenko XK.B. YuebHoe nmocobue. 3amaun u
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YIPAXHEHUSI 10 XUMUH C SKOJIOTHUecKUM conepkanueM. 2004 r., uzn. AI'Y, r.
Maiixom, 9,7 n.n., 100 mt. Pekomennosano [Ipesunnymom PecniyGnnkanckum
AKCTIEPTHBIM CoBeTOM MuHHCTEpCcTBa 00pa3oBanus U Hayku PA. (ITporokon Ne 2 ot
12.11.04.)

4. bepatokosa B.A., Oueper H.I1. YueGHoe mocobue. PU3NKO-XMMUIECKHIE METO/IbI
aHajM3a KauecTsa nuieBbix npoaykTo 2008 r., uzn. AI'Y, r. Maiikon, 6,3 .., 200
IT.

6. MeTonnueckue peKOMeHIAUH MPENOAABATETI0 U MeTOANYeCKHE YKA3aHUs 00y4arouMCst
N0 AUCHMILIUHE (MOIYJII0)

Memoouueckue pekomernoayuu npenooasameio.

JUist yCHEenHOro OCBOCHHS CTYACHTAMH JaHHOM ITUCIMILIMHBI PEKOMEHIYETCS UCTI0Ib30BAaTh!
POTrpaMMBbl, YUeOHUKH, Y4eOHBIC 1 METOJMUECKUE TOCOOHS, HATJISITHBIC TIOCOOUS, KOMITBIOTEPHBIN
KJIacC, MYJIbTUMEIUHHBIA KOMILJICKC, CETEBbIE HCTOYHUKH MH(POpMAaLU, OMOIHOTEUHbIC (POH/IBI.
Memoouueckue pekomeroayuu ooyuaouemycs

Ilo evinonneHuro camocmoamenbHou padomsl. CaAMOCTOSTENIFHOE HW3YyUYeHHE HEKOTOPBIX
pas3ienoB, NpopabOTKa M IMOBTOPEHHUE JIEKIIMOHHOIO MaTepHaja M MaTepHalOB YYCOHHKOB M
y4eOHBIX MOCOOWH, MOArOTOBKA K Ja0OpaTOPHBIM M MPAKTHYECKUM 3aHSATHAM, KOJUIOKBHYMaM,
PYOCIKHOMY KOHTPOJIIO H T.JI.

Ha evinonnenue nabopamopnoti pabomwr. llepen pabotoit B maboparopuu HEOOXOIHMMO
O3HAKOMUTBCS C TIPAaBUJIIAMH TEXHUKH OE€30IMaCHOCTH W MEpPaMHU IOXKapHOW Oe30IacHOCTH B
XUMHAYECKOH 1a00opaTopuu U paciucaTbes B )KypHalle o TeXHUKH Oe3zomacHocTH. [Ipu moaroroske
K JJabopaTtopHOU paboTe HEOOXOMMO BHUMATEIBHO U3YUYUTh TEOPETUICCKUI MaTEpUal 10 JTaHHON
paboTe, TEXHUKY BBIIOJTHEHHUSI AKCIEPUMEHTA, O3HAKOMHUTHCA C HWHCTPYKLIMSAMH K Mpubopam,
KOTOpBIE HCIIONB3YIOTCA TPU BHINOJHEHUH padoThl. 3aTeM HEOOXOAMMO HW3YYUTh TMPUMEPHI
pacyeToB, YSCHUTH XOi palbOoThl, pacCYMTaTh MAacChl HABECOK BEIIECTB, HEOOXOIMMBIX IS
MIPUTOTOBJICHHS PACTBOPOB.

Obpabomka pezyromamog nabopamopusix pabom. OTYET 0 n1abOpaTOPHON paboTe NOIKEH
COJICPKATh BCE MOJIYUYCHHBIC IKCIICPUMEHTAIbHBIC PE3YJIbTaThl, HEOOXOIUMBIC PACUETHI U BBHIBO/IBI.
[Tpu pukcupoBaHuM pe3yabTaTOB U3MEPEHUsST 0cO00e BHUMAaHUE HY)KHO OOPAaTUTh HAa COOTBETCTBHE
3anucy (KOJIMYECTBO 3HAYAIIUX (P B YKUCIIE) TOYHOCTH U3MEPEHUSI.

[TpoBepka nmabopaTopHOW pabOTHI CONMPOBOXKIAECTCS COOECEIOBAaHUEM C IPETIOAaBATEIIEM.
BrImomHEHHBIMU CUMTAIOTCS TOJBKO MPUHSATHIE IPEToAaBaTeneM JabopaTopHbie paboTh!!

Pewenue 3a0au. Ilepen pemenneM 3agad HeOOX0IUMO BHUMATEIHHO H3YyYUTh TEOPETUICCKUIA
MaTepuai, mpopadoTaTh KOHCIEKT JIEKIUH, Pa3o0paTh MpUMEpPHI pelieHus 3anad. Pemenue 3amau
pEeKOMEeHIyeTCs HauuHATh ¢ HanOoJiee MPOCTHIX, ONM3KUX K WUMEIOIIUMCS B 33/Ia9YHUKE TIPUMEpPaM.
W Tonbko 3aTeM MepexoAuTh K PEIICHHI0 Ooyiee CIOXKHBIX BapHaTHBHBIX 3amad. [Ipu pemreHuun
3aJad PEKOMEHJYETCs 3alucaTh KpaTKOE YCIOBHE 3aJadd, YpPaBHEHUS pPEaKIHH, HCXOTHBIE
dopmynbl uig pacuéra. He pekoMeHayeTcs MCIoJIb30BaTh FOTOBbIE KOHEUHBIE (POPMYIIBI, KOTOpBIE
BBIBOJISITCS B MpuUMepax pemeHust 3a1a4. C MCXOIHBIX GOPMYI HEOOXOIMMO BBIBECTH pPacuETHBIE, a
3aTeM MOJCTaBUTh B HUX YHCICHHBIC 3HAueHUs. TakuM o0pazoM, 3aluch B TETPAAM AOJDKHA
coZiepKaTh (OPMYIIBI U BCE BBIUMCIICHUS C YKa3aHWEM €IMHHIl M3MepeHHs. PexomeHayercs npu
3aMKCH BETUYHMH YETKO YKa3bIBaTh K KAKMM BEIIECTBAM, PACTBOPAM, CMECSM U T. Il. OHU OTHOCSITCSI.
[Tpu BBIUMCIIEHUSIX HEOOXOAMMO OOpaIiaTh BHUMaHHE Ha UX TOYHOCTH (HMCIOJB30BaHHE HYKHOTO
qrclia 3HaYamux mudp) u coOI0IeHIe PABUIT OKPYTIICHHUS.

7. Obecneyenne 00pa3oBaTeIbLHOIO MpoLecca IS JUL ¢ OTPAHUYCHHBIMH
BO3MOKHOCTAAMHU 310POBbA U HHBAJINI0B
B xone peanusanuu AMCHUIUIMHBI UCHOJB3YIOTCS CIEAYIOUIME TOMOJHUTENbHBIE METO/bI
0oOy4eHMs, TEKYIIEro KOHTPOJS YCTEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalud O0ydJarolmuxcs B
3aBUCUMOCTH OT UX MHIMBHYaTbHBIX 0COOEHHOCTEMH:
® IS CIETNBIX U CITA00BUIAIINX:



- JIeKIMU O(QOPMIIAIOTCS B BUAE IEKTPOHHOIO JOKYMEHTA, JOCTYITHOIO € HOMOIIBIO
KOMIIbIOTEpA CO CHELMATN3UPOBAHHBIM IIPOrPaMMHBIM 00€CTIEUCHUEM;

- THMCbMEHHBIE 3aJaHUS BBIIOJHAIOTCA HAa KOMIIBIOTEPE CO CHEHUAIU3HMPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEYeHUEM, HIIU MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs MHIMBUAYAIbHOE paBHOMEpHOE ocBeleHre He MeHee 300 Jrokc;

- Ul BBIIOJHEHUS 33JaHUsA HpPU HEOOXOAMMOCTH HPEAOCTABIACTCS YBEIMYMBAIOLIEE
YCTPOMCTBO; BO3MOKHO TAK)KE UCIOJIb30BAHNE COOCTBEHHBIX YBEIMUMUBAIOIINX YCTPONUCTB;

- IUCbMEHHBIE 337aHUs 0QOPMIIIOTCS YBEIHMUEHHBIM IIPU(TOM;

- 9K3aMEH M 3au€T MPOBOJAATCS B YCTHOH (pOpME WIIM BBINOJHAIOTCS B MUCBMEHHOHN (popme Ha
KOMIIbIOTEPE.

® IS DIIYXHX M CJIa0OCHbILAIINX:

- Jexkuud O(OpPMISIOTCS B BHUAE OJEKTPOHHOTO JIOKYMEHTa, JHOO MpPeaoCTaBiseTcs
3BYKOYCHJIMBAIOLIAs annapaTypa HHAUBUYaIbHOTO 110JIb30BaHMS;

- MUCHbMEHHBIE 3aJ[aHNs1 BBIITOIHSAIOTCS HA KOMITBIOTEpE B MUCBbMEHHOM (hopme;

- 3K3aMEH U 3a4€T NMPOBOASATCSA B MCbMEHHON (pOpMe Ha KOMIIBIOTEPE; BO3MOXKHO IPOBECHUE
B (hopMe TECTUPOBAHUSI.

® IS JIUI] C HApYLIEHUSMU OIOPHO-ABUraTEeIbHOIO alapara:

- JIeKIMU O(QOPMIISIOTCS B BUJE NEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOLIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

- THUCHbMEHHbIC 3a/laHUSl  BBIIIOJIHAIOTCS HAa KOMIIBIOTEpE CO  CHEIHMAIM3UPOBAHHBIM
MIPOTrPaMMHBIM 00€CIICYeHUEM;

- 9K3aME€H M 3au€T NMPOBOJAATCS B YCTHOM (hOpMe WIIM BBINOJIHAIOTCSA B MUCbMEHHOH Qopme Ha
KOMIIBIOTEPE.

[Tpu He0OXOAMMOCTH MPEeyCMaTPUBAETCS YBEIMUEHUE BPEMEHU IS IOATOTOBKU OTBETA.

[Tponeypa npoBeneHNs] IPOMEKYTOUYHON aTTECTAIMH /ISl 00yJarOIIUXCs YCTaHABIMBACTCS
Cc y4€TOM UX HMHIUBUAYaAJIbHBIX McHXO(pu3ndeckux ocobeHHocTeil. [IpoMexyTouHas arrectanus
MO>KET IIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipy npoBeneHMM NPOLEAYPHI OLICHUBAHUS PE3yJIbTATOB OOYUEHHS IpelycMaTpUBaeTCs
WCTOJB30BAaHNE TEXHUYECKHX CPEICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYAJIbHBIMU
0COOEHHOCTSIMM O0Yy4YaroluXxcs. T CPeACTBa MOTYT OBITh MPEJOCTaBIEHbl YHUBEPCUTETOM, WIIH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHbIE TEXHUUECKHUE CPEICTBA.

[IpoBenenue  mpouedypbl  OLIEHUBAHHS  pe3yabTaToB  OOydyeHHMs  JIOMyCKaeTcs ¢
MCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHH.

ObecneunBaeTcs OCTyNl K MH()OPMAIMOHHBIM W OMOIMOrpaduueckuM pecypcaM B CETH
WuTepHer ans kaxxaoro odydaroierocs B Gopmax, alaiTUPOBAHHBIX K OTPAHUYEHUSM UX 3/10pPOBbS
U BOCIIPUATHUS MH(DOpMAIUK:

® JUIS CJIEIIBIX U CIIa0O0BHUISIINX:

- B Ie4aTHOM (hopMe YBETMUEHHBIM LIPUPTOM;
- B (hOpMeE FNIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

® Ui TIIYXUX U CIAOOCIHBIIIAIINX:

- B IeyaTHOH popme;

- B (hopMe FJIEKTPOHHOTO JOKYMEHTA.

e ISt 00YYAIOIIKXCS C HAPYIIEHUSIMH OIIOPHO-/IBUTATEIBHOTO arapara:
- B Ie4aTHOH popme;

- B (hOpMe FIIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina.

VYyeOHblEe ayJUTOPUU Ul BCEX BHUJIOB KOHTAKTHOM M CaMOCTOSITEIbHOH pabOThl, Hay4Has
OuOIMoTeKa M MHBbIE TMOMEIIEeHUs Il OOy4eHHs OCHAIICHbI CHEIUAIbHBIM 000pYJAOBaHHEM H
y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEACTBAMHU 00YyUEHUSI.



8. MarepunajbHO-TeXHUYECKOe o0ecnedeHne JMCUUIITHHBI (MOTYJIA)

OOyueHue 1Mo AUCIUIUTHHE PU3NIecKasi XUMHUS TPOXOIUT B y4eOHO J1abopaTopuu 1o
¢busnveckoil u KoJwouaHOM xumuu 115, TeKunoHHoM ayauTopun Kadeapsl XUMUH, B 1a00paTopun
HYTPULIMOJIOTUH U SKOJIOTUH; UCIIONB3YIOTCA MyJbTUMena u aemoncrpauusa CD, DVD- auckoB o
U3Y4aeMbIM TEMaM:

[lepeueHp yueOHO-HATISAHBIX TOCOOMI U MaTEPHUAJIOB, UCIOJIB3YEMBIX B yUeOHOM
nporecce: 1. Tabmuupl. 2. Auarpammsl, rpadukn. 3.PeakTiBbl, IpUOOPHI, XUMUYECKas TIOCY/a,
crienragbHoe 000pyAoBaHue JabopaTopun (PU3KOUIOUIHON XUMHUU.

KoMnjieKT JIMIEH3HOHHOIO H CBOﬁO)IHO pacipocrpansieMoro mnporpammMHOro
oﬁecneqennﬂ, B TOM YHUCJIC OTCYECCTBCHHOI'0 IPOU3BOACTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET
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