MNWHOBPHAY KW POCCUU

depepanbHOe rocygapcTBeHHOe 610 4KeTHOE 06pa3oBaTeNbHOE yUpeXXjeHWe BbICLLIEro
06pa3oBaHus

«Malikonckunii rocyapCTBeHHbI TEXHONOTUYECKUA YHUBEPCUTET»

®akynbTeT ATrpapHbIX TEXHONOT Ui

Kadeapa XuMun, HUsNKN 1 HU3NKO-XMMNYECKMX METOA0B UCCeA0BaHMSA
YTUEPLL A

11o0peKTop No y4ebHON paboTe
MH rJiw. 3ag0poxHas

PABOYAA NMPOMrPAMMA

no AucumunInHe 61.6.10 ®usmnyeckaa Xnumus

Mo HanpasJ/ieHUNO
NOArOTOBKM 6akanaBpoB 04.03.01 Xumus

HO NpouUN0 NOATOTOBKM XVMUS OKpYXKaloLLein cpeapbl, XMMUYecKas aKcrnepTisa u
3Ko/nornyeckas 6e3onacHoCTb

KBanupukauma (cteneHs)

BblMYyCKHMKA 6akanasp

nporpamma nogroToBKu aKkafemunyeckmii Gakanaepuart
(hopma 06yyeHuUn OYHas, OYHO-3a04YHaf

rog Havyana NnogroToBKM 2019

MAWMKOMN



Pabouas nporpamma cocTaBfieHa Ha ocHoBe ®OC BO u yye6Horo nnaHa MIFTY no

HanpaeneHuto (nogrotoekn) 04.03,01 Xumusa
CocTaBuTeNb paboyeil NporpamMmmbi:

npod. A-p XUM. HayK A —

(AOMKHOCTb, YYEHOE 3BaHMe, CTEMEHb) ' (nognucs)

PaGouas nporpaMma yTBepX/eHa Ha 3acefiaHunm Kadeapbl

XvMun, U3NKN 1 HU3NKO-XMMUYECKNX METOA0B MUCCNef0BaHNS

(HaumeHoBaHwMe Kadeapbl)

3asegyrowmnii Kathenpoi 75
« » 201 r. 77/
(noamnuce)

Op06peHo yue6HO-MeTOANYECKON KOMUCCUER haKybTeTa
(rge ocyuwiecTenseTca oby4yeHwue)

Mpepncepatens
y4ebHO-MEeTOANYECKOT 0

coBeTa Hanpas/fieHnsa (NOLIFOTOBKN)
(rge ocyuwiectsngetca 0byyeHue)

(honnnc;:)
[exaH akynbTeTa
(rge ocyuwiectsnsgeTca obyyeHue) \
<« » 201 . o =%
(nognuce)

COIrMTACOBAHO: p
/HayanbHuUK YMY o) S/
/s
« » 201 T. ( pes
(mognuce)
3aB. BbINyCKatolLeli Kadeapoii 47 /

no HanpaefieHnto (NOArOTOBKM) (honnuéb)

Monosa A, A.
(N0

MonoBa A.A.
(PN0))

« » 201 .

(@N0.)

LLxananes A.K.

(®U10.)

(®PU0.)

MonoBa A A,
(®N0))









4.1. O6beM AUCUMNANHBI U BUAbI Y4e6HOW paboTbl Ana OPO

4.1. O6bem AMCUUNANHBLI U BUAbI y4ebHOW paboTbl ans OPO

. Bcero CemecTpbl
Bupg y4e6Hoit paboThbl 4acoB/3.e. 5 5
KOHTaKTHbIe Yacbl (BCEro) 180,7/5,02 85,35/2,37 95,35/2,65
B oM uucne:
Nekuwnn (1) 72/2,0 34/0,95 38/1,05
MpakTuyeckune 3aHaTus (M3) 36/1,0 17/0,47 19/0,53
CemuHapsl (C) : : :
NabopaTopHble paboTbl (JIP) 72/2,0 34/0,95 38/1,05
KPAT 0,7/0,02 0,35/0,01 0,35/0,01

CamocTtosTenbHasa paboTa ctygeHToB (CP) (BCero) 18/0,5 5/0,14 13/0,36
B TOM uucne:

KypcoBoii npoekT (paboTa) -

PacueTHo-rpaduyeckme paboThbl -

Pepepar 7/0,19 2/0,05 5/0,14
Opyrve Bugsl CPC  (ecnv  npefycmaTpuBatoTCS,

npuBoauTCA nepeyeHb Bugos CPC)

1.M13yyeHne TemM C TMOMOLLbIO peKomMeHAoBaHHbIX  2/0,05 2/0,05
NCTOYHNKOB

2. PewleHne 3agav 9/0,25 3/0,08 6/0,17
KoHTponb 89,3/2,48 53,65/1,49 35,65/0,99
dopma NPOMEXYTOUHON aTTecTalyuu: 3K3aMeH 3K3aMeH

Obwas Tpya0eMKOCTb 288/8,0 144/4,0 144/4,0



4.2. O6beM gMcCUMNAMHBI U BUibl y4ebHoW paboTbl gng O3dPO

o Bcero CemecTpbl
Bug yuebHoin paboThbl 4acoB/3.e. 5 5
KOHTaKTHbIe Yacbl (BCEro) 28.7/0,80 14,35/0,40 14,35/0,40
B ToM yucne:
Nexkuun (1) 12/0,34 6/0,17 6/0,17
Mpaktnyeckne 3aHaTua (Mp) 4/0,11 2/0,05 2/0,06
CemuHapsl (C) : , :
NabopaTopHble paboTsl (J1P) 12/0,34 6/0,17 6/0,17
KPAT 0,7/0,02 0,35/0,01 0,35/0,01
CamocTosATeNnbHas paboTa cTygeHToB (CP) 188/5,22  94/2,61 94/2,61
B TOM umncne:

KypcoBoli npoekT (paboTa)

PacueTHO-rpafuyeckue paboThl . .

Pedpepat 7212 36/1 36/1
Opyrve Bugsl CPC  (ecm  npepycMaTpuBaloTCH,

npueoanTCs nepeveHs Bngos CPC)

1.M3yyeHne Tem C MOMOLWLbIO pPEKOMEHAOBaHHbIX 52/1,44  26/0,72 26/0,72
NCTOYHMKOB

3. PewleHmne 3apau 52/1,44  26/0,72 26/0,72
4. MpopaboTka y4yebHOro Martepmana no KoHcrektam  12/0,34 6/0,17 6/0,17
1 yuyebHOW nuTeparype.

KoHTposib 71,3/1,98 35,65/0,99 35,65/0,99
®opmMa NPOMEXYTOUHOI aTTecTalun: 3K3aMeH 93K3aMeH

Obuwasa Tpyao0eMKOCTb 288/8,0 144/4,0 144/4,0






10.

Copbums. MpakTnyeckoe
npUMeHeHWe COPOLMOHHBIX
MpOoLLeCCoB.

MpoMeXxXyTouHas aTTecTalus:
3K3aMeH

MNToro 3a 2 cemecTp:

MToro 3a rog:

15-18

19

10/0,28

38/1,05

72/2,0

10/0,28

38/1,05

72/2,0

6/0,17

19/0,53

36/1,0

0,35/0,01

0,7/0,02

35,65/0,99

89,3/2,48

5/0,14

13/0,36

18/0,5

bnvy-onpoc

3K3aMeH B YCTHOI (hopme









5.3. CofepxkaHune pasfienoB AMCUNNANHBI «PU3nyeckass XMmmusi», 06pasoBaTe/ibHble TEXHOIOT U

JIeKUMOHHBI Kypc

No HanmeHoBaHME TEMBbI
n/n AVNCLUMNINHBI
1 2

Tema Xumnyeckaa TepmognHaMuKa
1

TpysoeMKOCTb
(uachbl / 3.e.)

(001 0]
3

12/0,34

0300
4

2/0,05

CopepxaHue

5

MpegMeT W 33afaun Kypca (PM3NYECKOW W
KOMMOWAHOM XUMUU. Pomb AMCUMANWHBI B

npouecce  (YOPMUPOBAHWS  ECTECTBEHHO-
Hayy4Horo MUPOBO33PEHUS "
MPothecCHOHAIbHBIX  HaBbIKOB.  JTarbl

pasBnTMA (PU3NYECKOW M KOINOWAHOM XUMUN,
PONb OTEYECTBEHHbIX YYEHbIX B PasBUTUM
3TMX OTpacneil XMMWYecKol Hayku. Bkrag
M.B. JlomoHocoBa, .. MeHgeneesa, [.W.
lecca, H.H. CemeHOBa B TEOPUIO 1 MPaKTUKY
(PM3NKO-XMMUYECKMX npoueccoB. OCHOBHbIE
MOHATUS  XUMWYECKOW  TEPMOAMHAMUKMN.
SHTabNnA npotiecca. BbluncneHve
CTaHAAPTHbIX 3HTA/IbNNIA Peakumii  ropeHs
Ha OcHOoBe 3akoHa [ecca. OHTponusa u
1306apHO-130TEPMUYUECKUIA noTeHupan
XUMWUYECKOW peakumun. TepMoaMHaMUYecKue
KpUTEPUM CamMOMPOU3BOIbHO MPOTEKAKOLLEro
npouecca.  OnpefeneHve  HanpasneHus
CaMOMpPOU3BO/ILHO  MPOTEKAKOWMX  PeakLmii
npu HecTaH4aPTHbLIX YCNOBUSAX.
TepMoLMHaMmyeckas Knaccudmkaums
XUMUYECKUX PeaKLyil.

®opmupye
MbIC

KOM nereH
Lun

6
3HAThb:

OrkK-2
OriK-3
Ork-4

QK- YMeTb:

Pe3ynbTaTbl 0CBOEHMS
(3HaTb, YMETb, BNageTb)

7
OCHOBHble 3aKOHOMEPHOCTM
MpOTEKaHWs XUMWUYECKMX
MPOLECCOB M XapaKTEPUCTMKM

PaBHOBECHOI0 COCTOAHUA,

Havana TePMOANHAMUKM "
OCHOBHbIE YPaBHEHWS XMMUYECKOI
TEPMOANHAMMKN; METOoAb!
TEPMOAUHAMMYECKOTO  OMUCaHUS
XUMUYECKNX n (ha3oBbIX
paBHOBECUIA B

MHOIOKOMIMOHEHTHbIX CUCTEMAX;,

BbIMNOJHATbL OCHOBHble
XUMUNYECKME onepauuy;
onpeaenaTs TepMoAMHaMUYecKme
XapaKTepPUCTUKU XUMUYECKIX
peakumii " paBHOBECHbIE
KOHLIEHTPALW BELLECTB;
MPOrHo31poBaTh BAMSAHME
Pa3NNYUHbIX (hakTopOB Ha
paBHOBECME B XUMMYECKMX
peakLmsix;

onpeaensTb HanpaeneHHOCTb

O6pasoB
aTenb
Hble
TexHonor
HU
8
Nekuun-
BU3ya/M3a
Lmm






Tema OCHOBHbI€ 3aKOHOMEPHOCTU

Tema

3

4

(hepMeHTaTUBHbIX peaKuuii

Pactsopbl. OnpegeneHue,
CBOWCTBA pacTBOPOB

4/0,11

10/0,28

2/0,06

OnpegenexHve, MexaHW3Mbl 06pasoBaHVs U
Mozenm CTPOEHYA [BOHOrO
3NIeKTpUYeckoro cnosi: no  lenbmronbuy,
'yw - YanmeHy LUTepHy. Xumuyeckoe
paBHOBECKE B FTOMOreHHbIX CUCTEMaX.

OnpegeneHune hepmeHTa. Cxema
(hepMeHTaTMBHOIO Katasm3a. CKOpoCTb
MPOTEKAHWA peakuuii B FOMOreHHON 1
reTeporeHHol cuctemax. dakTopbl,
B/INAIOLLME HA CKOPOCTb (DEPMEHTATUBHON
peakuuy. YpasHeHne Muxaanuca-MeHTeH
KoHcTaHTa Muxasnuca. Umcno 060poTos
(hepmeHTa. PepMeHTaTUBHASA peakums B
NPUCYTCTBUMW UHTNGUTOPOB.
KOHKYpeHTHOE, HEKOHKYPEHTHOE U
CMeLLaHHOe MHrMbupoBsaHue.

OnpefeneHe 1 CMocoGbl  BbIPXKEHUS
KOHLIEHTpaLL. PacTBOPVMOCTb.
3aBUCMMOCTb  PacTBOPUMOCTM CaxapoB OT
TemnepaTypbl.  PacTBOpMMOCTb  ra3oB B
XKUAKOCTSIX, YKNAKOCTEN B XKUAKOCTSAX (3aKOH
pacnpefeneHvs), TBepablX  BELECTB B
KMAKOCTSIX. HeHacbIlleHHbIe, HACbILEHHbIE,
MepechbILLeHHbIe pacTBopbl
TepMoagMHaMMYecKe CBOWCTBA PacTBOPOB.
Bugpl B3aMMogelicTBuMiA B pacTBopax. Teopus

XUMUYECKOro cpoacTea (ans
CaMOCTOSTENbHOTO ~ M3yueHus). [laBneHue
HacbllleHHOro  mapa.  3akoH  Payns.

Cnepctausa. Kpuockonus 1 36yN1nMocKonums.
OTKNOHeHns 0T 3akoHa Paynga. TNpumepsl
cuctem.  [Owuarpammbl  (p, coctaB) u (T,
cocTaB). 3akoHbl KoHOBanoBa. [MpUHLMMbLI

OrkK-2
OrK-3
OrK-4
MK-2-H

OnkK-2
OrnkK-3
OrnK-4
MK-2-H

3HaTb:
e ypaBHeHWs thopmaibHol
KUHETUKN W KUHETUKMN CMIOXHBIX,
peakumnii;  OCHOBHble  Teopuwu
KaTann3a;
YMETb:
e COCTaBNATH KMHETUYECKME

ypaBHeHMst B AnddepeHLnaibHONM
W WHTerpanbHoli  copme  And
MPOCTBLIX pPeaKLyii.
BNafeTh:
*  HaBblKaMW BbIYUC/IEHUS KOHCTaHT
PaBHOBECUS XVMWUYECKMX peakumii
npw 3afaHHON TeMnepaType;

MeTodaMu  pacueTa  XMMWYECKOro
paBHOBECUS

3HaThb:

OCHOBHBbIE cBoiicTBa pacTBopoB,
CrocoGbl  BbIPAXKEHUS  KOHLIEHTpaLMK,
pacuyeTa  pacTBOPUMOCTW,  CleACTBYS

3aKoHa Payns

yMeTb:
paccuMTbiBaTh  KOHLIEHTpaLMO  pacTBopa,
[AB/IEHNE HACHILLEHHOrO Mapa, OnpeaensTh
napameTpbl  CUCTEM MO  AvarpamMmam
COCTOSIHUS;  OMPeAensTb  U30TOHUYECKMIA
KOS(MMLMEHT M CTemneHb AuccoLmaLmmn



Tema PacTBOpbI 3/1eKTPONUTOB

5

Tema OCHOBHbIE 3aKOHbI

6

ANEKTPOXNMUNN

8/0,22

10/0,28

2/0,05

2/0,06

[po6Hoi MeperoHKu (npumepsl).
OcmoTnyeckoe pfaeneHuve. 3akoH BaHTt -
lothpa. Ponb ocmoca B Npupoge U TEXHUKE.

PacTBOpb! 3/1eKTPoNnTOB. OTKIOHEHNE
CBOWICTB pacTBOPOB 3/1IEKTPO/INTOB OT
3aKoHOB Payns 1 BaHT - Fodiha. PaBHoBecuA
B pacTBopax a/ekTponutos. T3/,
130TOHMYECKMIA KO3((ULMEHT, CTEMNEHb
Zuccoumanmn, KoHCTaHTa guccoumasmn.
3akoH OcTBanbga. Teopun KMCNOT U
0CHOBaHUIA. OCOBEHHOCTM BOAHbIX
pacTBopoB. Teopus [e6as n XIOKKens.
AKTUBHOCTb, KOIPMULMEHT aKTUBHOCTH,
MOHHas cuna pacTeopa. KonnyectseHHoe
orpejeneHue KUCMOTHOCTU BOAHbIX
pactsopoB. INoHsaTne pH 1 pK. Pacyet pH.
BnusaHue pH 6yepHbix cuctem. bBydepHas
eMKOCTb. Bronornyeckoe 3HayeHme
6y epHbIX CUCTEM.

Onektpoaswxkywas  cuna.  M3mepeHue
4C uenu. ONeKTPOXMMMNYECKaA
uenb. [anbBaHWYeCKUA 3nemeHT. WX
Knaccuukaums. YpasHeHne HepHcTa.
BopgopoaHbiii anekTpod. CraHAapTHbIN
noTeHLman. Pap HanpsKeHWiA.
Anektpoabl | poga, Il poga, Il poga.
KonnyecTeeHHOe onuvcaHue NpoLeccoB

Ha anekTpojax. 3akoHbl  Papajes.
KynoHomeTpus. Tunbl
ANEKTPOXUMUNYECKUX Lienei:
(hr3nyeckue, KOHLIEHTPaLOHHbIe,
XUMUNYECKNE. Lnhdy3noHHbIRn

NnoTeHUMan 1 MeTodbl ero ycTpaHeHus.
ANeKTPOXMMMYECKMA noTeHuman. Ero

u3MepeHne.  DNEKTPOL  CpaBHeHUs.
CTpoeHMe 3NeKTPOXMMINYECKOW UK.
Teopun BonbTa " ManbBaHw.

YpaBHeHve HepHCTa v ero BbIBOA.

OrK-2
OrK-3
OriK-4
MK-2-H

Orik-2
OriK-3
OrK-4
MK-2-H

3M1IEKTPOIUTOB; onpeAensTb pH.

BNafeTh:
HaBbIKaMM  (HU3NKO-XMMUYECKOTO aHau3a
MHOTOKOMMOHEHTHbBIX CUCTEM, W3MepPeHMst
pH, npuroToBneHNs GYtePHbIX CUCTEM U
VX aHanmsa

3HaTh:

* 0 MexaHuW3Me  BO3HVKHOBEHUS
3NEKTPOABUXYLLEN CUNbI;

e 006 3N1EKTPOKNHETNYECKMX
ABMIEHUAX Ha MOBEPXHOCTY

yMeTb:
NPOBOAMTL pacyeT NOTeHLMana aneKTpoaa
BNafeTh:

MeToaMu MOTEHLIMOMETPUYECKOTO
TUTPOBaHMS, KyY/IOHOMETPUM



Tema
7

Tema

TepmognHammKa
MOBEPXHOCTHbIX ABMEHNI

Copbuma. TMpakTuyeckoe
3HayeHne COpPOLMNOHHbLIX
rnpoteccos

10/0,28

10/0,28

2/0,06

MoHATUE O AUCNEPCHBIX U KOMMOUAHBIX
cucTemax. Knaccutmkauuym gucnepeHbIx
cucteM. MeTogbl NONyYeHNst AUCMEPCHBbIX
CUCTEM: AMCMepraLnoHHbIe 1
KOHJEHCALUMOHHbIe, METOA, NenTu3aumu.
MeTogbl OUUCTKM ANCMEPCHBIX CUCTEM.
[MOBEPXHOCTHOE HaTsHKeHWe. BnunsHue
pas/INYHbIX (PAKTOPOB Ha BEIMUMHY
MOBEPXHOCTHOIO HATSHKEHNS.
MeXMonekynspHble 1 MeXxgasHble
B3avMmogelicTBusa. CmaumsaHve. Agcopoums.
OCHOBHbIE MOHATUS U OMPeSeneHns.
KonnyecTBeHHbIe CMOCOOLI BbIPaXKEHNS
aacopbumun. Teopuu agcopbumm. Agcopouns
Ha NopUCTbLIX afcopbeHTax.
PyHLaveHTaNbHOE YpaBHeHWe afcopoumm
'ne6ca. Ceoiictea MAB 1 MB. YpaBHeHWe
LLInwkosckoro. MoBepxXHOCTHasA aKTUBHOCTb.
Oco6eHHOCTH afcopbLmm M3 pacTBOPOB.
Copbuus. onpefeneHue.
YpaBHeHne [mnbb6ca. Apgcopbumsa Ha
NMOBEPXHOCTU TBepAblX Ten. [paBuno
PebuHaepa. Teopun agcopbumn.
KanunnapHad KoHfAeHcauusa. TensoTta
agcopbummn. WsbupatenbHas agcopbuus,
npaswnsio ®agHca-lMaHeTa.
Xpomatorpagua. Bugbl xpomaTtorpaguu
CopO6eHTHI. SNI0EHTHI. Teopusa
TEOpeTUYEeCKUX Tapenok. AnnapaTypHoe

BbIMOJIHEHUE.

OMK-2
OrK-3
OMK-4
MK-2-H

OrK-2
OriK-3
OrK-4
MK-2-H

3HaThb:

YMEeTb!

06 OCHOBOMO/IAraroLLImMx
npesCcTaBeHNsX "
3aKOHOMEPHOCTSIX  KOJIMIOMAHONA
XUMU KaK HayKu 0
MOBEPXHOCTHLIX  SBNEHMAX U
JMCMEePCHBIX CUMCTEMAX;

OCHOBHbIE MOHATUSA 7
COOTHOLLEHNS  TEPMOAUHAMUKU
MOBEPXHOCTHBbIX ABMIEHNIA,
MOBEPXHOCTHOM  HATSHXKEHUU 1
MOBEPXHOCTHOW 3Hepruu,
agcopbumn,  aaresvun,  Koresum,
CMaynBaHUm, pacTekaHum,
KanunnspHOi KoHAeHcauum,;

0 MexaHu3max MpoL,eccoB
(hOpMMPOBaHNA MOBEPXHOCTHOIO
cnos;

06 3NEKTPOKMHETUYECKNX
ABMIEHNSIX HA NOBEPXHOCTMU;

06 3MEKTPOKNHETUYECKINX
SBNEHMAX Ha MOBEPXHOCTY;

0 CTPYKTYPHO-MEXaHNYECKNX
CBOWCTBAX W  PeEONOTUYECKMX
MeTodax nccefoBaHus
AmMcnepecHbIX cucTem; 06
0CO6EHHOCTAX ONTUYECKNX
CBOWCTB  [MCMEPCHBbIX  CUCTEM,
paccesiHM, MOrNMOWEHNN CBETA,
OKpacKu 30neif;

06 YCTOYMBOCTM W Koarynaumu B
ANCMEePCHbIX CUCTEMAX;

MPOBOAUTbL pacueThl c
1CNonb30BaHNEM OCHOBHBbIX
COOTHOLUEHWI A TepMOAMHAMUKN
MOBEPXHOCTHLIX  ABNEHUA 1
pacyeTbl OCHOBHBbIX
XapaKTepUCTMK ANCTIEPCHBIX
CUCTEM,;



NToro

72/2,0

12/0,34

*  paccumTbiBaTb  3HEpreTMyeckue
napameTpbl agcopoumu;

*  MPOrHO3v1poBaTb B/INAHME
pasnnyHbIX thakTopOB Ha
MOBEPXHOCTHOE  HATXKeHWe U
MOBEPXHOCTHYIO 3HEPTUIO;

BNnafeThb:

s MeTodamm n3mepeHus
MOBEPXHOCTHOrO  HATMKEHUs,  KPaeBoro
yrna, BeNMYUHbl afcopbuuu U yaenbHOM
MOBEPXHOCTW,  BAI3KOCTW,  KPUTUYECKOIA

KOHLiEHTpaLmu MWLIENNI006Pa30BaHUS,
3M1eKTPOKMHETINYECKOr0 NoTeHLMana
MeToaMu npoBefieHns

OVCNEPCUOHHOTO  aHanM3a,  CUHTe3a
OWCMEPCHbIX CUCTEM U OLEHKU  UX
arperaTmBHOl yCTORYMBOCTU



5.4 MNMpakTuyeckne (CEMMHAPCKME) 3aHATUS, UX HaMMeHOBaHMWe, cofepXXaHue U 06beM B

Yacax
Ne pasgena O6bem B yacax /
OVCLMUNANHBI TPYLO0EMKOCTb B 3.€.
Ne HanmeHoBaHue
n/n NpPaKTUYecKoro 3aHATUA
(0]0]0) 03%0
5 cemecTp

Xumnyeckue peakumn 1 ycnoema nx

Xumnyeckas TepmognHaMmKa 5/0,14

1 npoTekaHus. Knaccupmkaums Xmmmyeckmnx 2/0,05
peakuwin
XnMunyeckas KUHETUKa U
2. Katanm3. Xumuyeckas TepmognHamMmKa XUMUYECKIX peakumii 4/0,11
KVHETVKA W KaTaus
3 KnHeTvka hepmeHTaTVBHBIX  KMHETMKA (hepMEHTATUBHbBIX peaKLuil 4011
" peakumii peakLuii '
PacTtBopbl. OnpegeneHue,
4. CBOVCTBA PACTBOPOB. MpuroToBneHWe pacTBOPOB 4/0,11
WToro 3a 5 cemectp 17/0,47 2/0,05
6 cemecTp
5. PacTBOpbI 3/1EKTPONNTOB BythepHble cucTemb! 7/0,20 2/0,06
OCHOBHbIE 3aKOHb! o
6 SMEKTPOXMMIM 3C 3M1eKTPOXMMUYECKOI Lenu 4/0,11
7 TepmopuHamaka o Ancopbums 4/0,11
MOBEPXHOCTHBIX ABIEHUI
Copbuus. MpakTnyeckoe
g 3niatenve COPOUYOHHbIX KonnonaHele cuctembl 4/0,11
MpoLECcoB
MToro 3a 6 cemecTtp 19/0,53 2/0,06
Wtoro: 36/1,0 4/0,11
5.5. JTabopaTopHble 3aHATUSA, X HAMMEHOBaHVE 1 06BbEM B Yacax
No Ne pasgena HanmeHoBaHue O6bem B vacax /
n/n ANCLUMNANHBI nabopatopHbIX paboT TPYLOEMKOCTb B 3.€.
elule) 0390
XUMAYECKAS TEDMOAVHAMMKA XUMUYecKme peakumy 1 ycnoBus mUx
L PMOA npoTekaHusi. Knaccudmkauus 8/0,22 2/0,05

XUMUYECKUX peakumii

2 XuMmnyeckas KMHETVKA U KaTa/u.
" XuMMYecKas KUHETUKa U KaTain3
3. KnHeTuKa XuMmnyecknx peakumin - KMHETUKa XUMUYECKMX peakumii 8/0,23 2/0,06
PacTBopbl. OnpeseneHue,

TepMoAMHaMMKa XMMNYECKUX peakLuii 8/0,22 2/0,06

4. CBOVICTBA PACTBOPOB. MpuUroToBNEHMEe pacTBOPOB 10/0,28
WToro 3a 5 cemecTp 34/0,95 6/0,17
5. PacTBOpbI 3/1eKTPOINTOB BydpepHbie cucTemb!

6  OCHOBHbIe 3aKOHbI 3N1eKTpOXUMUKN  3AC 3NEeKTPOXMMUYECKON Lienn
7 TepMoaMHaMMKa MOBEPXHOCTHbIX

ABNEHUI Ancopouus
Copbuus. MpakTryeckoe
8  3HaueHue COPOLIMOHHBLIX XpomaTorpagms
rnpoLieccos
WToro 3a 6 cemecTp 17/0,47 2/0,05

Toro: 17/0,47 6/0,17



5.7. CamocTOATeNbHAdA pa60Ta CTYOEeHTOB

Copiep>xaHue 1 06beM CaMoCTOATe/IbHOW paboTbl CTYAEHTOB

Pasgenbl u TeMbl pabouyeit

Ne nporpamMmmbi

n/n CaMOoCTOATENbHOTO
n3yyeHus

1

XumMunyeckas TepMoayHaMmKa

2. XUMnNyeckast KUHeTUKa n
Katanns. XuMnyeckas
KNHETUKA W KaTain3

3
KnHeTunka hepMeHTaTUBHbIX
peakuui
4.
PactBopbl. OnpefeneHve,
CBOWiCTBa PacTBOPOB.
5.
PacTBopbI 3/1eKTPONNTOB
6.
OCHOBHbIE 3aKOHbI
3NEKTPOXUMUN
7.
TepmognHaMmmka
MOBEPXHOCTHbIX SBMIEHNI
8  Copbuus. MpakTnyeckoe
3HauveHve COPOLMOHHbIX
rnpoLieccos
WToro:

MepeyeHb AOMALLHUX 3aaHWNIA
1 APYrUX BONPOCOB ANS
CaMoCTOATENbHOTO U3YYeHNs

CocTaB/ieHne nyaHa-KoHCneKTa

MpopaboTka y4yeb6HOro
maTepvana

MogroToBKa K  nlabopaToOpHOM
paboTe

CocTaBneHve niaHa-KoHCNeKTa
MpopaboTka y4yebHoro
maTtepuasia

MoarotoBka K  labopaTopHON
paborte

CocrTas/ieH1e niaHa-KoHCMneKTa
MpopaboTka y4yebHoro
maTtepuaia

MoarotoBka K  nabopaTopHOi

paboTe 1 KONMOKBUYMY
CocTaBneHne nnaHa-KoHCMeKTa

MpopaboTka y4yebHOro
martepuana

MoarotoBka K  nlabopaTopHOA
pabote

CocTaBneHve niaHa-KoHCNeKTa
MpopaboTka yuye6HOro
maTepuana

MoarotoBka K  nlabopaToOpHON
paboTe

CocrTas/ieHue nnaHa-KoHCMneKTa
MpopaboTka y4ebHOoro
maTepvana

MogrotoBka K nabopaTopHOM
paborte

CocTaBneHuWe nnaHa-KoHCNeKTa
MpopaboTka y4yeb6HOro
maTepuana

CocTaBnieH/e nnaHa-KoHCMeKTa
MpopaboTka y4yebHoro
maTepvana

Cpoku

BblMOJIHE

HWA

2-3
Heenm

45
Hefenu

6-7
Hegenm

8-9
Hegenm

10-11
Heaenm

12-13
Heaenm

14-15
Hefenu

16
Hegens

O6bem B vacax /
TPYA0EMKOCTh B 3.€.

O®0

2/0,0,05

2/0,0,05

2/0,0,05

4/0,11

4/0,11

2/0,0,05

2/0,0,05

18/0,5

030

22/0,61

22/0,61

22/0,61

22/0,61

22/0,61

26/0,72

26/0,72

26/0,72

188/5,22



6. MepeyveHb y4e6HO-MeTOANYECKOT0 0becnevyeHUs ANA CaMOCTOATENIbHON PaboThbl
0byyalLnXcsa No ANCUNNANHE

6.2 lntepaTypa 419 CaMOCTOATENbHOM paboThl

a) OCHOBHas IMTepaTypa

1. MonoBa, A.A. du3nuyeckaa xumusa / A.A. NMonosa, T.6. Monosa.- C-M6: JlaHb, 2015. -476 c.2.
2. 3apy6uH, A.MN. dusmyeckas xumma [SneKTPoHHbIN pecypc]: yuebHoe nocobue / A.11.
3apy6uH. - M. : UH®PA-M, 2017. - 474 c. - 9bC «Znanium. coT» - Pexum goctyna:
http://znamum.com/catalog.php?bookinfo=469097

6) gonoNHUTeNbHaA NMTepaTypa

MopaueBckuid, A.I'. dusnyeckas xummns. FeTeporeHHble cUCTeMbl: yyebHoe nocobue
Aana ctypenTtos By3oB / A.I'. Mopauesckuid, E.I'. dupcosa. - C6.: JlaHb, 2015. - 192 c.

MopaueBckuid, A.I'. ®usnyeckas Xumus. [OBEPXHOCTHbIE SABMEHUA W AUCMEPCHbIE
cucTembl: yyebHoe nocobue ang ctygeHTos By30B / A.l'. MopaueBckuii. - CIM6.: MlaHb, 2015. -
160 c.

MopaueBcknin, A.I'. dusmyeckasd Xumua. TepMoAMHAMMKA XUMUYECKUX peaKLnii:
yyebHOe nocobue ana ctyaeHToB By3oB / A.'. MopaueBckuid, E.IM. ®upcosa. - CI6.: JlaHb,
2015.- 112 c.

BaxuH, H.M. Hauana ¢um3anyeckoin xummnmn [SNeKTPOHHbIN pecypc]: yuyebHoe nocobue /
H.M. baxuH, B.H. MapmoH. - M.: UHPPA-M, 2015. - 332 ¢. - 36C «Znanium. coT» - Pexum
poctyna: hltp://znanium.com/catalog.php?bookinlb=420417

Benses A.IN. ®dusnyeckas n KonnougHas xummsa [OneKTpoHHbIA pecypc]/ A.lN. benses.
B.N. Kyuyk; nog peg. A. Tl. bensesa - M.: F30TAP-Me,u,|/|a, 2014. - 752 c. - 3BC
«KOHCynbTaHT CTyLeHTa» Pexunm gocrtyna:
http:/AV Av\v.studentlibrary.ru/book/ ISBN9785970427668 html

VIHhopMaLIMOHHO-TeIEKOMMYHUKALMOHHBIE PECYPChI CETU «HTEPHET».

1 O6pasoBaTenbHbIil noptan QY BO «MI'TY» [SneKTpoHHbIA pecypc]: Pexxum goctyna: https://mkgtu.ru

2. OtmumanbHblii cainT MpaBuTenbcTBa Poccuiickoli deaepaumn. [SNeKTPOHHBIA pecypc]: Pexxkum gocTyna:
http://www.govemment.ru

3. VIH(hopmaumoHHo-NpaBoBoi noptan «IapaHT» [3NeKTPOHHBbIN pecypc]: Pexxum goctyna: http :www.gaiant.nl/
4. HayyHas anekTpoHHas 6ubnmnoteka www.eLIBRARY.RU - Pexxum goctyna: http:/elibrary.ru/

5. DNEKTPOHHBIN KaTanor 6ubnunoTtekn - Pexxum goctyna: //http://lib.mkgtu.ru:8004/catalog/fol2;

6. EAVMHOE OKHO A0CTYNa K 06pasoBaTesibHbIM pecypcaM: Pexkum goctyna: http:/ivvindovv.edu.ru/


http://znamum.com/catalog.php?bookinfo=469097
http:///VAv/v.studentlibrary.ru/book/ISBN9785970427668.html
https://mkgtu.ru
http://www.govemment.ru
http://www.gaiant.nl/
http://www.eLlBRARY.RU
http://elibrary.ru/
http://lib.mkgtu.ru:8004/cata!og/fol2
http://vvindovv.edu.ru/

7. ®OHA OLEHOYHBLIX CPeACTB ANS NPOBeeHUs NPOMEXYTOUYHOW aTTecTaumm obyuvarolmxcs no
aucumnnaunHe (Mogynto)

7.1 MepeyeHb KOMMETEHUWI C yKa3aHWeM 3TamnoB WX (OPMUPOBAHUA B MPOLLECCE OCBOEHMS
06pa3oBaTeNibHO NpPorpammbl

QTansl
thopMupoBaHus

KOMNETEHLNN HanmeHoBaHMe yUebHbIX ANCUMNANH, HOPMUPYIOLWMX KOMMNETEHLMUM B NpoLecce

( Homep cemecTpa 0CBOEHUs 06pasoBaTe/lbHOW NporpaMmsl
COr/IacHO y4e6HOMY

nnaHy)

OlMNK-2 CnocobeH nMpoBoAUTbL C COGNIOAEHUEM HOPM TeXHUKKU 6Ge3onacHoOCTMU
XUMUYECKNI 3KCMEePUMEHT, BK/OYad CUHTE3, aHaNu3, uM3ydyeHue CTPYKTYpPbl U CBONCTB
BELLeCTB MMaTepnanos, UccnefoBaHune NPoOLECCOB C UXyYacTUeMm

1234 dusmka
12 OO6LLas U HeopraHMYeckas XUMms
34 AHanUTUYeCKas XUMUS
5,6 dusnyeckasa Xumms
5

®dun3nYecKne MeToAbl UCCefOBaAHNA B XUMUN
KonnongHaa xumus

ONeKTpoOXUMus

Xvmmna 1 r3mnKa TBEPLOro Tena

KBaHTOBas MexaHVKa 1 KBaHTOBas XMMuA
Cratuctnyeckast umsmnka

Koppo3us v 3awmta metannos

MpuknagHas aneKTpoxXuMus
OsHakoMUTENIbHAsA MPaKTUKa
HayuHo-uccnegosatenbckas pabora

N oo co © & N N O

o1
o

MpeaaunioMHasl NPaKTUKa ANs BbINOJHEHUS BbIMYCKHON KBANM(UKALMOHHOI PaboTbI

> >

3alLmTa BbIMYCKHOM KBANUMMKALMOHHOI paboTkl, BKMKOUas NOAroTOBKY K Npouedype 3aliuThbl v
npoLeaypy 3aLyThl

OMK-3 Cnoco6eH NPpUMEHSATb pacyeTHO-TeopeTNYecKMe MeTOAbl AN U3yYeHUs CBOMCTB
BElLeCTB M NPOLECCOB C UXYyYacTMeM C UCMNONb30BAHNEM COBPEMEHHOM BbIUNCINT €NbHONA
TEeXHUKM

1234 dusnka
12 O6LLan 1 HeopraHUYeckas XUMUs
34 AHaIMTNYeckaa XuMus
5,6 du3nYecKas XUMUs
5 ®dun3nyeckme MeToabl UCCNeL0BaHNA B XMMUN
5 KonnovgHas xumus
7 SNEeKTPOXUMUA
7 XvMus 1 hrsmnka TBepAOro Tena
6 KBaHTOBasi MexaHVKa 1 KBaHTOBas XMMUS
6 CraTtuctuyeckas usmka
8 Kopposus v 3awmta MeTaios
8 MpuKnagHas 31eKTPOXMMUSA
2 O3HakoMuTENbHAA MpaKTMKa
5,6 Hay4Ho-uccnegosatenbckas pabota
A MpeaanMnIoMHas NpPakTWKa Ans BbIMOMHEHWS BbIMYCKHOM KBanMMUKaLMOHHOI paboTbl



A 3awymTa BbINyCKHOW KBa/IM(MKALMOHHO paboThbl, BK/IKOYash NOAFOTOBKY K MpoLeaype 3auTbl U
npoueaypy 3amntbl

OMK-4 CnocobeH nnaHMpoBaTb paboTbl XMMUYECKON HanpasBieHHOCT U, 06pabaThiBaTh U

MHTEepnpeTMPoBaTb NOMyYeHHbIe pe3ybTaThbl C MCMOb30BAHNEM TeopeTMUYECKUX 3HAHWUN

N NPaKTUYECKNX HaBbIKOB peLLleHNa MaTeMaTUUYeCKMX N PU3NYeCKNX 3ajad
1,234 dusmnka

12 O6LLas 1 HeopraHMyecKas XMMins
34 AHanuTnyecKas Xumms
5,6 dusmyeckas Xmmms

5 ®dun3nyeckne METOAbl UCCELOBAHUSA B XUMUK
S5 KonnongHas xvmus

7 ONEKTPOXMMIS

7 XvMus 1 hrsmKa TBepLoro Tena

6 KBaHTOBas MexaHViKa 1 KBaHTOBas XMMUA

6 Craructunyeckas ¢umsmka

8 Kopposusa 1 3awmuta MeTasios

8 MpuKnagHas 3aneKTpoXmMums

2 O3HakoMUTENbHAA MPaKTUKa

5,6 HayuHo-uccnegoBatenbckas paboTa

A MpeaavnaoMHas NpakTUKa Ans BbIMNOHEHNS BbIMYCKHON KBaM(PUKaLMOHHOW paboTbl
A

3awyTa BbIMYCKHONM KBaM(MKaLMOHHOM paboTbl, BK/OUAs MOAFOTOBKY K MPOLEAYpPe 3alyTbl 1
npoLeaypy 3almThbl

MK-2-H CnocobeH oKasbiBaTb MHPOPMALMOHHYH NOAAEP>KKY ClieynanmcTam,
OCYLLeCTBNAKLWMNM Hay4YyHO-UccnefoBaTe/bCKme paboThbl

1,234 dusmka
12 O6LLas 1 HeopraHMyecKas XMMms
34 AHaNMTUYeCKas XuMmus
5,6 ®dur3myeckas Xmmusa
5 Dur3nYecKme MeToabl UCCNe0BaHUA B XUMUN
5 KonnongHaa xumunsa
7 DneKTpoxvmMus
7 Xumunsa 1 pusmka TBepLoro Tena
6 KBaHTOBasA mMexaHuKa 1 KBaHTOBasA XMMuA
6 Cratuctuyeckas husmka
8 Koppo3ua 1 3awmTa MeTanios
8 [NprkKnagHaa 3NeKTpoxXmmmns
2 O3HakomMuTe/IbHaa MpakTuka
56 HayuHo-uccnegosatensckas paboTa
A MpefaunioMHas NPaKTUKa 419 BbIMOMHEHWS BbIMYCKHON KBaIM(MKALMOHHOR paboTbl
A

3awmTa BbIMyCKHON KBAM(PUKALIMOHHONM paboThl, BK/OYas MOATOTOBKY K MPOLEAYpe 3alimThbl U
MPOLeLYpPY 3anThI



7.2. OnucaHne nokasaTenen n KpuTepmnes OUEHNBaAHUN KOMI'IETEHLI,MVI Ha pas3/IMYHbIX 3Tanax Ux GOpMUpPoBaHMs, ONUCaHUe LW Kanbl OLEeHNBaHNA

MnaHupyemble pesynbTaThl Kputepnmn oueHnBaHUS pe3ynbTaToB 00y4YeHMs HanmeHoBaHune
OCBOEHUA KOMMETEHL MM OLleHOYHOr 0 cpefcTea
(B pamMKax AuCLMNNNHBI, MOAYNS, Hey0B/IeTBOPUTESIbHO YA0BIETBOPUTENLHO X0poLuo OT/INYHO
NPaKTUKK)

OMK-2 CnocobeH NPOBOANTb C COOMOAEHMEM HOPM TEeXHUKM 6€30MacHOCT M XUMUYECKUIA 3KCNEPUMEH T, BK/IKOYAA CUHTE3y aHanus,

M3yyeHue CTPYKTYPbl 1 CBOWCTB BelLeCTB M MaTepnanos, UCcefoBaHMe MPOLECCOB C MXYydYacTUeM

3HaTb: OCHOBHbIE MpPUeMbl paboTbl PparMeHTapHbIe 3HaHNS HenonHble 3HaHKs ChopMI1pOBaHHbIe, HO ChopmMmpoBaHHbIe PechepaTt, BOMpockl K
COfiepXKalline OTAieNlbHble  CUCTEMATWYECKME 3HaHWs  3aueTy

C XUMNYEeCKNMKN BellecTBaMi,
I'Ip066f|bl 3HaHUA

NPUPOAY U CTPYKTYPY OCHOBHbIX
XUMUYECKNX BELLECTB, WX
XUMWUYECKNE CBOICTBA, 3aKOHbI
hM3MUYECKON XMUM

YMeThb: pa6o'|'a'|'b CXUMMUYeCKMMK HactmuHbie ymeHus HenonHble ymeHns YMeHus NosHble, C(*)OpMVIpOBaHHbIe

BeLlecTBaMM C COBI0AeHNEM [OMyCKatoTCs HEBOMbLUME  YMEHUS

HOPM TEXHUKMN 6e3onacHOCTMU; OLMOKM

npoBoAnUTb CUHTE3 BEWECTB U

MaTepunanoB pa3HOi Mpupoasl C

MCNonb30BaHNEM MMeEK LW NXCA

MeTOoANK; NPOBOAUTDL

CTaHOapTHbIE onepauun ana

onpeneneHna XMMmn4yeckoro mn

(ha30BOro COCTaBa BELLECTB U

MaTepunanoB Ha NX OCHOBE

BnageTtb: metognkamu YacTnuHoe BrageHune HecuncTemaTnyeckoe B cuctematnyeckom YcneLiHoe 1

nccnefoBaHms CBONMCTB BELLecTB HaBbIKaMK NPUMEHEHNE HaBbIKOB MNPUMEHEHNN HABbIKOB CncremaTn4eckoe
fonyckarTca I'Ip069flb| NnpuMeHeHne HaBbIKOB

N MaTepuanos c
MCNo/b30BaHWEM CEPUIAHOTO
Hay4yHOro obopypgoBaHus
OlMK-3 CnocobeH NpMMEHATb pacye THO-TeopeTNUYeCcKne MeT oAbl AN N3y4YeHUs CBOMCTB BeLecTB M NPOLLECCOB C UXydYacTUeM C
NCNOoNb30BaHMEM COBPEMEHHOM BbIYUCAUTENIbHOW TEXHUKN

3HaThb: TeopeTuyeckue 1 PparMeHTapHble 3HaHUS YenonHble 3HaHWs C(hopMMpPOBaHHbIE, HO ChopmMMpoBaHHble PethepaT, BOMpoOChI K
COAepXKaLLye OTAeNbHbIE  CUCTEMATUYECKME 3HaHUS 3a4eTy

nonyasmnmnpunyeckKkme moaenn npu
y P A P Tpo6esbl 3HaHWS

peLleHmnm 3afay hunsnko-









7.3. TunoBble KOHTPO/IbHbIE 3aJaHWsl U WHble MaTepuasnbl, Heo6XoguMmble AN
OLUEHKW 3HaHWIA, YMEHWI, HaBbIKOB W (UNKN) ONbiTa AEATE/IbHOCTU, XapaKTepU3yLnx
aTanbl (POPMUPOBAHMS KOMMETEHLUI B NPOLECCE 0CBOEHUSI 06pa3oBaTe/IbHOM NpPorpaMmbl

KOHTpOnbHbIe BONPOCHI W 3afjaHns 47151 NPOBeAEHMSA TEKYLLLEr0 KOHTPO/A

KoHTpO/IbHbIE BONPOCHLI U 3aaHUA ANA NPOBELEHUA TEKYLLLEr0 KOHTPOA
1. MpegMeT 1 3a8a4m HU3NYECKON XMMUK. Posb (h3NYECKO XMMWK B CNELMaNIbHOCTM.
2. Pazgenbl hr3nyecKon XumMmm.
3. OCHOBHbIE MOHATYA TEPMOAUHAMUKMN.
4. INepBoe HaYyao TEPMOANHAMUKN.
5. Kanopuyeckme KoahhULMeHTbI.
6. W3onpoueccol. PaboTa 1 TenoTa M30npoLeccos.
7. Uunkn KapHo. K4 umkna KapHo.
8. SQHTanbnua. 3akoH Iecca.
9. 3akoH Kupxrodda.
10. 3HTpONUA. BTOPOE Havasio TePMOANHAMUKN.
11. TepmognHaMMYecKre NOTEHLMAbI.
12. HanpasneHue NpoTeKaHWs XMMUYECKUX peakLmii.
13. Xumunueckast KMHeTMKa. CKOPOCTb XUMMYECKON peakuum. 3aKOH LEe/CTBYHOLLMX MacC.
14. Xnmmnueckoe pasHosecre. CMeLLeHne XUMnYeckoro pasHosecus. MpuHumn Jle LLatense.
15. KaTtanms. FOMOreHHbI 1 reTeporeHHbIA KaTaims.
16. XMnYeCKoe paBHOBECHE B peasibHbIX CUCTEMAX.
17. OnpegfeneHve pacTeopa. Buasl pacTsopos.
18. TepMoAnHaMUYecKue yCoBms 06pa3oBaHNs PacTBOPOB.
19. PacTBOpUMOCTb.

20. 3akoHbl Payns, BaHT-lINogda, KoHoBas0Ba.

KOHTpO/bHbIE BOMPOCHI U 3aaHuNs Ans NpoBedeHUs NPOMeXYTOYHOR aTTecTaymm

MpUMepHbIiA NepeyeHb BOMPOCOB K 9K3aMeHy Mo AUCLMNINHE «DPU3NYECKas XUMUSI»

1 TpeaMeT 1 MeToAbl PU3NYECKOW XUMUKU. MecTo AUCLUNAUHBI Cpeamn ApYrux
eCTeCTBEHHO-HAYUHbIX AUCLUMNINH.

2. Ponb 0TeYeCTBEHHbIX YUYEHbIX B pa3BUTUUN PU3NYECKOA XUMUW.

3. OCHOBHble MOHATUA: TEPMOLMHAMUYECKAS CUCTEMA, BUAbI CUCTEM, COCTOSIHUE CUCTEMBI,
TepMOAMHAMUYECKME MapaMeTpbl U PYHKLMK. Y paBHEHUE COCTOSHUS.

MepBoe Hayano TepMOAUHaMUKN. BbiBOL, (DM3NUYECKUIA CMBbICH.
Kanopunuyeckne KOahpuLUeHTbI.

4

5

6. W3onpoueccbl. PaboTa u Tennota M3onpoLeccos.

7. Uwkn KapHo. BbeiBogbl no unkny KapHo. KA unkna KapHo.

8. OHTanbnmsa 06pa3oBaHNs BELLECTBA. TepMOXUMUS.

9. 3akoH lecca. Cnefcrema 3akoHa lMecca.

10. 3akoH Kupxrodgda.

11. SHTponusA. ®U3NYECKNIA N TEPMOAUHAMUYECKNIA CMbICIT SHTPOMKUMN.

12. BTopoe Haya/iio TepMOgMHAMUKNA.

13. Cnocobbl pacyeTa aHTponuu.

14. TepMoguUHaAMUYeCcKne NOTeHLNaNbI.

15. ¥YpaBHeHue 'nb6ca-IenbmrosnbLa.

16. MepnoAnYecKoe W3MEHEHME CBOWCTB 3/1EMEHTOB. JHEpPrusa MoHu3auum, CpPOACTBO K
3N1eKTPOHY, 3NEKTPOOTPULATENIbHOCTL. VI3MEHEHME AaHHbIX XapaKTepucTUK B nepmuogax
W rfaBHbIX Nogrpynnax.

17. CtpoeHune aToma. CocTaB aTOMHbIX fgep. KopnycKynspHO-BONHOBON Ayann3M 4acTul,.

18. KBaHTOBO-MexaHUyeckKasa mogens atoma. Y pasHeHune LLpeanHrepa. KBaHTOBble ynucna



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.
3L
32.
33.
34.

Mpupoga XuMMuyeckoi cBs3W. OCHOBHble BWUAbl XWMWYECKOW CBA3N: KOBaneHTHas,
MOHHasa CBA3b. [LOHOPHO-aKLEeNTOPHbIA MexaHu3M 06pa3oBaHUA KOBa/eHTHOW CBA3W.
MeTof BaNieHTHbIX CBA3€A U MeTOL MOJeKYNApHbIX opbuTanen [ns onucaHus
XUMWUYECKON CBSA3MN. CBoiicTBa KOBaneHTHOM cBA3M. MONAPHOCTb CBA3M, O- U N1-CBA3W.
MmMbpnamsaumns aToMHbIX opbuTanei.

KunHeTrKa XMMnYecknx peaxkuuil.

MoHATUE 0 KaTanuse.

PacTBopbl. MMOHATNE O PACTBOPUMOCTU BeLLLECTB. PUNKO-XUMUYECKAA TeOPUSA PacTBOPOB
0.1, MeHgeneesa.

KoHueHTpayma. Cnocobbl BbipaXXeHNsA KOHLEHTPaLUU pacTBOPOB.

PacTBOpbl HE3NEKTPONNTOB U 3/1EKTPONIUTOB. Teopus 3neKTPOAUTUYECKOW guccoumanmm.
CreneHb fuccoumaumm n KOHCTaHTa fguccoumauun. 3akoH OcTBanbfa. CusbHble U
cnabble 3IEKTPONNTHI.

Boga kak cnabbiii anekTponuT. VIoHHOe npou3sefeHne BOAbl. BoaopoAHbIA NoKasaTens.
MoHATMe 06 nHAMKaTOpax.

CBoilcTBa pacTBOPOB CUMbHbIX 3N1EKTPONNUTOB. [pon3BeaeHne pacTBOPUMOCTH.

Peakuuv obmMeHa B pacTBOpax 3/1eKTPO/INTOB.

Fmaponuns conei.

AneKTpoAHble NoTeHumanbl. Pajg HanpskeHnid. CTaHAapTHbIA BOLOPOLHbIV 3N1EKTPOA.
anbBaHMYeCcKNn anemeHT. Monspusayuns v nepeHanps>KeHve 3N1eKTPOSHOW peakumm.
KonuuyectseHHasa xapakTepucTMKa 3NeKTPOLHbIX NPOLECCOB. 3aKOoHbl Papages.
OCHOBHble (hU3NKO-XMMUYECKNE MeTOAbl UCCNeL0BaHMS.



7.4. MeToanyeckve matepuanbl, Onpegenstolime npoueaypbl OLEHMBAHWS 3HAHWIA, YMeHWUli W
HaBbIKOB, ¥ OMbITa ieATENLHOCTYU, XapaKTEPU3YHOLMX 3Tanbl POPMUPOBAHMA KOMNETEHLWIA

TpeboBaHMA K HanucaHUIo pedeparta

MpogyKT CcaMoCTOATENbHOM paboThl CTyAeHTa, MPEeACTaBNAOWMIA COGOM  KpaTKoe W3NOXKEHWE B
MUCbMEHHOM BUWfE MOJMyYeHHbIX pe3ynbTaToB (y4e6HO-MCCneoBaTeNbCKON) TeMbl, e aBTOp PacKpblBaeT CyTb
vnccnesfyemoii npobnembl, NPUBOAUT Pa3fIMyHbIE TOUKM 3PEHUS, a Takoke COBCTBEHHbIE B3rNSAbl Ha Hee.

PechepaT fomkeH 6bITb CTPYKTypupoBaH (MO rfaBaM, pasfenam, naparpajaM) M BKIOYaTb Pasgenbl:
BBEZEHWEe, OCHOBHAs 4acTb, 3aK/HOYeHWe, CMUCOK WCMO/Mb30BaHHbIX WCTOYHUKOB. B 3aBWCMMOCTW OT TeMaTWKm
pedepata K HeMy MOFyT ObiTb O(OPM/IEHbI NPUIOXKEHWS, COfePXKallye LOKYMEHTbI, WAMOCTpaumu, Tabnuupl,
cxembl 1 T.4. O6bem petpepata - 15-20 CTpaHWL, NeYaTHOro TEKCTa, BKKOYas TUTYNbHbIA AUCT, BBEAEHWE,
3aK/T0YEHNE U CMIUCOK INTePaTypbl.

3afiayamu pedepaTa ABNAKOTCA:

1. ®opMMpoBaHME YMEHUI CaMOCTOSTENbHOM PaboTbl C UCTOYHMKAMMW NUTEpPaTypbl, KX
cucTemMaTusaLns;

2. Pa3BuTMe HaBbIKOB 1IOMMYECKOT0 MbILLJIEHUS;

3. YrnybneHve TeopeTmyecKnX 3HaHUin no npobneme nccregoBaHus.
Mpy oLeHKe pediepaTa UCMONL3YIOTCA CREAYHOLLIME KPUTEPUN:

- HOBM3Ha TEKCTa;

- 060CHOBAHHOCTb BbIOOPA MCTOUHVIKA;

- CTeneHb PacKpbITWA CYLHOCTY BOMPOCa;

- C06M0AeHNS TPeBOBaHWI K OIOPMNEHNIO.

Kputepun oueHunBaHus pedeparta:

OTMeTKa «OT/IMYHO» - BbINOSHEHbI BCe TPeGOBaHWS K HanucaHWio W 3alTe pedepata: 0603HauveHa
npo6ieMa 1 060CHOBaHa €& aKTyaslbHOCTb, CAeNaH KPaTKMiA aHasM3 Pas/iMyHbIX TOUYEK 3PEHUS HA paccCMaTpUBaEMyto
npoGiemMy U MOTMYHO W3NOXKEHA COBCTBEHHAs MO3MLMS, CHOPMY/IMPOBaHbl BbIBO/bI, TEMA PacKpbITa MOMHOCTLIO,
BblaepkaH O0GbEM, COGMoAeHbI TpeGoBaHWS K BHEWHEMY O(OPM/IEHWIO, [aHbl MPaBU/bHbIE OTBETbI Ha
[0MNO/HUTE/NbHBIE BOMPOCHI.

OTMETKa «XOPOLLUO» - OCHOBHble TpeGoBaHUsS K pediepaTy WM €ro 3aliUTe BbIMOSHEHbI, HO MpU 3TOM
JOMNyLLUEHbl HeouETbl. B UacTHOCTM, WMMEHOTCS HETOYHOCTU B M3NOXEHWM MaTepyana, OTCYTCTBYET JiOrudecKast
MocnefoBaTeNbHOCTL B CY)XKAEHWSIX, He BblepkaH OGbEM pedepaTa, VMMEHOTCS YNYLIEHWS B OOPMIIEHWN, He
[0MNYyCKaeT CYLLECTBEHHbIX HETOUHOCTEN B OTBETE Ha AOMO/HUTENBHBIA BOMPOC.

OTMeTKa  «Y[IOBNETBOPUTENILHO» -  WMEIOTCA  CYLLECTBEHHble OTCTYM/eHMs OT TpeGoBaHWA K
pedheprpoBaHmio. B 4aCTHOCTK, TeMa OCBELLEHa /INLLb YacTUYHO, AONYLLEHbI (haKTUYECKMEe OLIMOKA B COAEPKaHMM
pechepaTta UM Npu OTBETE Ha OMOSIHUTESbHbIE BOMPOCHI, BO BPEMs 3allTbl OTCYTCTBYET BbIBOA,

OTMeTKa «Hey[l0BNeTBOPUTENbHO» - TeMa pediepaTa He packpbiTa, O6HAPYXXKMBAETCH CYLLECTBEHHOE
HEMNoHVMaHWe NpPoG/embI.

Tematuka pedpepaToB BblLAeTCA MpPenofaBaTesieM, U CTYAEHT BbIOUPAET TEMY CamMOCTOSITE/IbHO B TEUEHNE
MepBbIX ABYX HefeNb 0GYyYeHs.

OcBoeHue ANCUMNTNHBI OLEHNBAETCA B q)opme 3a4eTa; «3aUTeHO», «He 3a4UTEHO».
KpuUTepum oLEHKM 3HaHWIA CTyeHTa Ha 3K3aMeHe

OueHKa  «OT/IMYHO»  BbICTaB/ISETCA CTYAEHTY, nokasaBlUeMYy  BCECTOPOHHMUE,
CMCTEMATM3MPOBaHHbIE, TyOOKME 3HAHWS Y4YeBHOW MporpamMbl AMCUMMIMHBI U YMEHWE YBEPEHHO

MPUMEHATb MX Ha MPaKTWKe MpU peLleHM KOHKPEeTHbIX 3afad, CBOOGOAHOe M NpaBuibHOe 060CHOBaHME
NPUHATBIX PELLEHNIA.

OLEHKA «XOPOLLIO» BbICTABNSETCS CTYAEHTY, €C/IN OH TBEPAO 3HAET MaTepuas, rpamoTHO U Mo
CYLLECTBY M3/araeT ero, yMeeT MPUMEHsITb MOMyYeHHbIe 3HAHKS Ha MPaKTUKe, HO [0MYCKaeT B OTBETE
WM B pELeHWM 3afad  HEKOTOPble HETOUYHOCTW, KOTOPble MOXET YCTPaHUTb C  MOMOLLHO
[0NO/HUTENbHBLIX BOMPOCOB NPenoaBaTesis.

OueHKa «ya0BNETBOPUTE/IbHO» BbICTAB/SETCA CTYAEHTY, MOKasaBLleMy (hparMeHTapHbI,
Pa3pO3HEHHbIV  XapaKTep 3HaHWA, HefOCTAaTOYMHO MpaBW/bHble (HOPMYIMPOBKN 6a30BbIX MOHATUIA,
HapYLLEHVS NOrMYECKO NOCNef0BaTENbHOCTM B M3NOXEHNM NPOrpamMMHOr0 MaTepuasa, HO Mpy 3TOM OH
B/1aJIeET OCHOBHbIMX pa3fefiamMn y4ebHOM Mporpammbl, HEOOXOAUMbIMU AN AafbHENLIEr0 00y4YeHus ©
MOXXET NPUMEHSATb MOYYEHHbIE 3HaHWS NO 06pasLy B CTaHAAPTHOW CUTyaLuN.



OUueHKa «Hey[0BNeTBOPUTENLHO» BbICTaBAAETCS CTYAEHTY, KOTOPbIA He 3HaeT 60Mbllei YacTu
OCHOBHOTO cofepXaHus y4yeb6HOW nNporpamMMmbl  AWCUWMNAUHBI, [JOMNYCKaeT Trpy6ble OWMWGKM B

(*)OpMyﬂVIpOBKaX OCHOBHbIX MOHATUIA ANCUNNNINHBI N HE YMEET UCNOJ/1b30BaTb MOJ/IyYEHHbIE 3HAHUA MNpPU
peweHnn TUNOBbIX NPakKTU4YeCKNX 3anad.

KpuTepuu oueHKW 3HaHWi CTYAIEHTOB NPU NPOBEAEHNMN TECTUPOBAHNS

OleHKa «OTNIMYHO» BbICTABNSIETCSA MPW YCMOBUW NPaBULHOTO OTBETA CTYfleHTa He MeHee 4YeM Ha 85%
TECTOBbIX 3a/laHWiA.

OueHKa «XOpOHHO» BbICTaBASETCA NPU YCMOBMU NPaBU/IbHOTO OTBETA CTyAeHTa He MeHee, yeM Ha 70%
TECTOBbIX 3afaHui.

OueHKa «y[0BNeTBOPUTENbHO» BbICTABNAETCA MPU YCNOBUU MPaBUIbHOIO OTBETA CTY[EeHTa He MeHee,
yeM Ha 51% TeCTOBbIX 3afaHWiA.

OueHKa «Hey[0B/IeTBOPUTENbHO» BbICTaBMAEGTCA NPU YCMOBUW MPaBUIbHOTO OTBETA CTYJeHTa MeHee,
yeM Ha 50% TeCTOBbIX 3aaHuiA.

8. Yue6HO-MEeTOAMYECKOE 1 MH(OPMALMOHHOE 06ecneyeHne ANCLUNNHBI

a) OCHOBHas N TepaTypa

1 MNonosa, A.A. ®usunyeckas xumua / A.A. MNonosa, T.b. Monosa.- C-M6: /laHb, 2015. -476 c.2.
2. 3apy6uH, A.I'L. ®dunsnveckas xumusa [SNeKTPOHHBbIN pecypc]: yyebHoe nocobue / A.1.
3apy6uH. - M. : UH®PA-M, 2017. - 474 c. - 9bC «Znanium. coT» - Pexxum gocrtyna:
http://znanium.com/catalog.php?bookinfo=469097

6) JonoNHNTeENbHAA NnTepaTypa

MopaueBckuii, A.I'. ®unsnyeckas xummus. eTeporeHHble CUCTEMbI: y4yebHOe mnocobue
Aansa ctyfneHToB By308 / A.l'. MopaueBckuit, E.I'. ®dupcosa. - CM6.: JlaHb, 2015. - 192 c.

MopaueBcknii, A.I'. ®usnuyeckas xumusa. MOBEPXHOCTHbIE SABNEHUS W AUCMEPCHbIe
cucTembl: yyebHoe nocobue ana ctygeHtos By3oB / A.l. MopauyeBckuid. - CI6.: JlaHb, 2015. -
160 c.

MopaueBckuii, A.I'. ®usmyeckasd Xumua. TepMogMHAMUKA XUMMUUYECKMX peakuuii:
yyebHoe nocobue ans ctygaeHToB By30B / A.I. MopauyeBckuii, E.I'. ®upcosa. - Cl6.: JlaHb.
2015.- 112 c.

BaxuH, H.M. Hauyana usnyeckoii xumumn [SNeKTPOHHbIN pecypc]: y4yebHoe nocobue /
H.M. BaxuH, B.H. MapmoH. - M.: UH®PA-M, 2015. - 332 c. - 9bC «Znanium. coT» - Pexum
pgoctyna: http://znanium.com/catalog.php?bookinfo=420417

Benses A.lN. ®u3nyeckas v KonnomaHas xmmusa [SnekTpoHHbI pecypc]/ A.MN. benses,
B.N. Kyuyk; nop pea. A. Tl. bengdesa - M.: FSOTAP—Me,qVIa, 2014, - 752 c. - 9BC
«KOHCYNbTaHT CTyfeHTa» Pexxum pocTtyna:
http://www.studentlibrary. ru/book/ISBN9785970427668 html

VIHhopMaLMOHHO-TeIEKOMMYHUKALMOHHbIE PECYPChI CETU «HTEPHET».

1. O6paszoBatenbHblii noptan Pre0Y BO «MITY» [OneKTpoHHbI pecypc]: Pexxum goctyna: https://mkgtu.ru

2. OdmumanbHbiid cadT MpaBuTensctBa Poccuiickoin depepaummn. [SNeKTPOHHbIA pecypc]: Pexxkum  goctyna:
http://www.govemment.ru

3. VIH(hopmaumoHHO-NpaBoBoit nopTan «IapaHT» [ANeKTPOHHLIA pecypc]: Pexxum goctyna: http: www.garant.ru

4. HayuHast anekTpoHHas 6mbnmoteka www.eLIBRARY.RU - Pexum goctyna: http: elibrary.ru

5. DNeKTPOHHbIN KaTanor 6ubnmoTtekn - Pexxum goctyna: //http:  lib.mkgtu.ru:8004 catalog fol2;

6. EamHoe okHO focTyna K 06pa3oBaTesibHbIM pecypcam: Pexxum goctyna http:  \\indowvv.edu.ru


http://znanium.com/catalog.php?bookinfo=469097
http://znanium.com/catalog.php?bookinfo=420417
http://www.studentlibrary.ru/book/ISBN9785970427668.html
https://mkgtu.ru
http://www.govemment.ru
http://www.eLIBRARY.RU

9. MeToanYecKne yKasaHus ans 06ydatoLyxcs no 0CBOEHUIO AUCLUNANHBI (MOaYNs)

O6Lupe BONPOCHI OpraHU3aLmMm U3yYeHUst AUCLUMIINHGI.

Ha v3yyeHne gMCcUMnIvHLI COrnacHo yuebHOMY MiaHy Ha O4HOM hopme 00y4eHnst otBoguTcst 108 vacos, U3
HMX 51,25 KOHTaKTHbIX YacoB, 56,75 yacos npuxogutca a1 CPC. KoHTaKTHbIE Yackl NOAPA3AENstoTCs Ha NeKumn
(17 vacos), nabopatopHble paboTbl (17 YacoB), NpaKTUYeckme 3aHATUA (17 YacoB), U caMoCTOATeNbHAsA paboTa Mof
pykoBofcTBOM npenogasatens (0,25 yaco). Ha 3a04HON hopMe 0BYYeHWS M3YUEHUIO AUCLMNMHBI COrNacHo
y4yebHoOMy nnaHy otBoauTcst 108 yacoB, M3 HUX 8,25 KOHTaKTHbIX YacoB M 96 yac ana CPC. KoHTaKTHble 4achl
nogpasfensoTcs Ha nekuyum (4 4daca), nabopatopHble paboTbl (2 4aca), MpakTUyeckue 3aHaTMS (2 uaca) U
KOHTaKTHas paboTa B nepuog atrectayum (0,25 vacos).

M3yueHne Kypca TpebyeT MOCELUeHMs NEKUMiA, aKTWBHOM paboTbl Ha /TabOpaTOpPHbIX WM MPaKTUYECKNX
3aHATUAX, BbIMOMHEHMS BCEX Y4eOHbIX 3afaHuii MpenofaBaTensi, 03HAKOMJ/IEHWS! C OCHOBHOI W AOMOMHUTENbHON
nuTepatypoid, CPC. Bo Bpems NeKuun CTYAeHT AO/DKEH BECTW KPaTKWA KOHCMEKT. PaboTa ¢ KOHCMEKTOM NeKuuii
npegnonaraet B pamkax CPC npocMoTp KOHCMekTa (KenaTesbHO B TOT XKe [eHb Nocne 3aHATuid). Heobxoaumo
OTMETWUTb MaTepuasibl KOHCMEKTa, KOTOpble BbI3blBAIOT 3aTPyAHEHWSt 41 MOHMMaHusA. [pu aToM 0b6yuvarowumiics
[O/MKEH CTapaTbCA HaiTV OTBET Ha 3aTPYAHWUTENbHbIA BOMPOC, UCMOMb3YS PEKOMEHAOBAHHYH nuTepatypy. Ecim
eMy CamMOCTOATE/IbHO He YyAanocb pas3obparbCid C MaTepuanoM, HeobxoavMmo CopMynmpoBaTb BOMPOCHI W
06paTMTbCA K MpenofasaTe/to Ha KOHCyNbTaumu wam Grvdkaliwein nekumn. OByvaroLlemycsi Heo6XoavMmMo
perynsipHo OTBOAWTbL BPeMs 151 MOBTOPEHUS MPONAEHHOTo MaTepuana, MPOBEPsist CBOM 3HAHWS, YMEHUS U HaBbIKM
Mo KOHTPO/IbHbIM Bompocam (B npegenax spemeHu CPC).

MporpamMmoii  MpefycMOTPeH 1abopaTopHbIA  NPakKTUKyM.  YTAy6/ieHre W KOHKPeTM3aums  3HaHWi
MpOM3BOAMTCA MPWU ero nposefeHun. HeobxoanMmbIM YCNIOBUEM SBMSETCS CamMOCTOsTeNlbHasA paboTa CTYAeHTOB C
UCMO/Mb30BaHMEM HarfsgHbIX MOCOOMIA, HEOOXOAMMON TEXHMYECKOW AOKYMEHTaumMu u nutepaTypbl. Kaxgoe
3aHATME OCHALLAETCA AUAAKTUYECKAMM MaTepuanaMu: nnakatamu, cxemamu. OCHOBHas LeSb MPOBEAEHWS 3TUX
3aHATUIA -  (POPMUPOBaHME Y CTYLEHTOB aHa/IMTUYEeCKOro, TBOPYECKOrO MbIWMEHMA MyTEM NpuobpeTeHus
MpakTUYeCKMX HaBbIKOB. J1labopaTopHble 3aHATUS BLIMOMAHAIOT Crefylowme 3afaun: CTUMYNMPYIOT perynspHoe
M3yyeHne PeKOMEH/0BaHHOM NUTepaTypbl, a TakKe BHUMATEbHOe OTHOLLIEHUE K JIEKLIMOHHOMY KYpCY; 3aKpensistoT
3HaHWA, MOJyYeHHble B MPOLECCe JIEKUMOHHOIO 00YYeHWsi U CamMOCTOATENbHOM paboTbl Haf NUTepaTypoir;
pacLUMpsAOT 06bEM MPOGECCUOHAIBHO 3HAUUMBIX 3HaHWIA, YMEHWI, HaBbIKOB; MO3BOAOT NMPOBEPUTL NPaBUILHOCTL
paHee MOJMyYEHHbIX 3HAHWIA; MPUBMBAIOT HaBbIKW CAMOCTOATENILHOIO  MbILLIEHUS, YCTHOMO  BbICTYMJIEHNS;
CMOcO6CTBYIOT CBOOOAHOMY OMEPMPOBaHWI0 TEPMMHONOIMENA; MPeLOCTaBASAIOT MPernojaBaTe/ito  BO3MOXHOCTb
CUCTEMATMYECKN KOHTPO/MPOBATb YPOBEHb CaMOCTOSATENbHON paboTbl CTYAEHTOB. YT/ybieHue U KOHKPeTM3aLms
3HaHWA MPOW3BOAMTCA MPW MPOBEAEHUM NabopaTopHbIX PaboT. OCHOBHLIM METOAOM MPOBEAEHWSI STUX 3aHATWIA
ABNSETCA CaMOCTOATENbHAas paboTa CTYLEHTOB C WCMO/Mb30BaHWEM NabopaTopHOro 060pynoBaHWs, HarnagHbIX
nocobuin, Heo6XOAUMON TEXHWYECKOW [OKYMeHTauMm W nuTepatypbl.  Kaxkpgoe 3aHATME  OCHaLLaeTcs
ONOAKTUYECKMMM MaTepuaiamMu: Miakatamuy, cxemamn. CopepxkaHue nabopaTopHbIX 3aHATUI dukeupyeTtcs B PAL
B pasgenie 5.5, HACTOALLENR nporpavMmbl.

Mpy NOAroTOBKE K 3a4eTy B [OMO/HEHME K U3YYEHUIO KOHCMEKTOB NEKUWI, HeobXOo4MMO M0/b30BaThCs
Yy4e6bHOW NuUTepaTypoil, PeKOMEHAOBaHHOW K HacToslein mporpammMe. [Mpu MOArOTOBKE K 3a4eTy He06X0AyMO
V3Y4UTb TEOPUIO: OMPEAENIeHNs BCEX MOHATWIA U 3aKOHOB 10 COCTOSHMA MOHWMaHWA MaTepuana U camoCTOATeIbHO
PeWNTb MO HECKONbKY TMMOBLIX 3adady W3 Kaxaoh Tembl. [py pelleHwM 3afad Bcerfa HeobXoauMo YMeTb
KauyeCTBEHHO VHTEPNPETUPOBATbL UTOT PeLLEHN.

CamocTosTenbHas paboTa cTygeHToB (CPC) no gncuMnivMHe UrpaeT BaXKHYH PO/ib B XOAE BCErO Yy4eOHOro
npouecca. MaTepuanbl U METOAMYECKME peKOMeHZauun ana obecneyeHns CPC roToBaTcs npenogasaTenieM U
BbIJAIOTCA CTYZEHTY NMpenojasartenem 1 61bMoTeKoi.

10.  MMepeyeHb  MHMOPMALMOHHBIX  TEXHOMNOTWIA,  UCMOMIb3YEMbIX  MPU  OCYLLECTBAEHUU
06pa3oBaTeNnsLHONO npolecca no AvcuunavHe (MOAYNH), BKAKOYas MepeyeHb NPOrpaMMHoOro obecrneyeHus H
MH(OPMALMOHHBIX CMPABOYHbIX CUCTEM (NPX HEOO6XOAMMOCTH)

VIH(hOpMaLMOHHbIe TEXHOMOTUK, WCMO/b3yeMble MPY OCYLLECTB/IEHUM 06pa3oBaTe/bHOro npolecca Mo
AVICUMNINHE, NMO3BONAOT:

- OpraHu3oBaThb Mpouecc 06pa3oBaHWs MyTeM Bu3yasM3auuy U3yyaemoli MHGOpMaLMM NOCPeAcTBOM
1CMO/b30BaHNSA Npe3eHTauui, y4ebHbIX (MIbMOB;

- KOHTPONMPOBATh pe3y bTaTbl 06yHeHWS Ha OCHOBE KOMMbIOTEPHOIO TECTUPOBAHUS;

- aBTOMATM3MPOBaTb PacyeTbl aHAIUTUYECKMX MOKasaTeseid, MpefyCMOTPEHHbIE MPOrpaMMOi HayyHo-
1ccnefoBaTensCKoN paboThl;

- aBTOMaTmn3npoBaTb MOUCK VIH(pOpMaLI,VII/I nocpeacTsOM MCNO/b30BaHWA CMPaBOYHbIX CUCTEM.

10.1. TMepeyeHb HEOHXOLMMOro NPOrpamMmmHOro obecrieyeHus



Ne
n/n

HaumMeHoBaHWe NPOrpamMMHOro o6ecrneveHus, PekBU3NTbI NoATBEpPXKAatoLLero fokymeHTa (Ne

NMpou3BOAUTENb NNLEH3UK, flaTa NPUOBPETEHMUS, CPOK feiiCcTBUA)
Microsoft Office Word 2010 -F'omep npogykTa 14.0.6024.1000 SP1 MSO
14.0.6024.1000)

32260-018-0000106-48095

YT BO N22.4.73, ot 17.11.2017

Kaspersky Anti-virus 6/0 Ne nnueH3nm 26FE-000451-5729CF81 Cpok fMLeH3um
37.02.2020

Adobe Reader 9 BecnnatHo, 01.02.2019,

OCWindows7 MpodeccnoHanbHas, Microsoft Corp. Ne 00371-838-5849405-85257, 23.01.2012,
6eccpoyHBbIii

VLC Media Player, VideoLAN 01.02.2019, cBoboAHas NMLIEH3UA

7-zip.org GNU LGPL

Inkscape- npodeccroHabHbIA BEKTOPHBIA Fpadiuyecknii CBo60AHO pacnpocTpaHsemoe MO

pegakTop ans Linux, Windows n macOS. GNU GENERAL PUBLIC LICENSE Version 3, 29
June 2007

OdmcHblli nakeT WPSOffice CsobogHo pacnpocTtpaHsemoe MO

GIMP- pactpoBblii rpadmuecknii pegaktop ans Linux. CBo6ogHo pacnpocTpaHsemoe MO

Windows CraHpapTHas O6uecTBeHHast Nnuensuns
GNU(GNUGPL), ony6/1MKoBaHHast doHfom

cBo60AHOro nporpammHoro obecnevenmns (FSF)
QGIS- reorpaduueckas nHopmaumoHHas cuctema (MIC) CeoboaHo pacnpocTpaHsiemoe MO

MpouzBognTeNb: doHp no oTkpbIToMy GNUGeneralPublicLicense.
reonpoCTPaHCTBEHHOMY  MPOrPaMMHOMY  OBecrneyeHuto

(OSGe0)

Autodesk AutoCAD- lNMpodeccuoHanbHoe MO gns  2Dn YyebHas Bepcus
33npoeKTnpoBaHns

MpowssoauTens: KomnaHus Autodesk

Autodesk 3DMAX- lMporpamma gna 30-MofenupoBaHns YuebHast Bepcus

aH1Maumn 1 B13yanu3auum

MpoussoauTens: KomnaHwa Autodesk

OracleVMVirtualBox- nporpamMMHbiIii MPOAYKT YHuBepcasibHas 06LuefocTynHas nuueHsuns GNU
BUPTYya/M3aLMy  onsd  onepauuoHHbix cucteMm  Microsoft

Windows, Linux, FreeBSD, macOS, Solaris/OpenSolaris

ReactOS, DOS u gpyrux

MpowussoguTens: Oracle

10.2. MepeyeHb HEOGXOAMMBIX MHAOPMALMOHHBIX CMPABOYHbIX CUCTEM

Kaxgpli  obyvarowpmiics B TeyeHMe BCero nepuoga 06ydveHUs obecneyeH  WHAMBUAYANbHbIM
HEeorpaHUYeHHbIM AOCTYNOM K 3/1EKTPOHHO-OM6/IMOTEYHBIM CUCTEMAM:

1 OneKTpoHHas 6ubnmoTedHas cucteMa «KoHcynbTaHT ctygeHTa» (http://www.studentlibrary.ru/)

2. AneKTpoHHas 6mbnmoTeyHas cuctema «IPRbooks» (http://www.iprbookshop.ru/)

3. OnekTpoHHas 6ubnmoTeyHasn cuctema «ZNANIUM.COM» (http://www.znanium.com).

Ons  obyvarowmxcs  obecrieveH  goctyn  (YAaeHHbIA  JOCTYN) K ClegytWuUM  COBPEMEHHBIM
npodeccnoHanbHbIM 6a3aM JaHHbIX, MHPOPMALMOHHBIM CMPaBOYHLIM U MOWMCKOBbLIM CUCTEMAM:

1 KoHcynbTaHT Mntoc - cnpaBoyHas npasosas cuctema (http://consultant.ru)

2. Web of Science (WoS) (http://apps.webofknowledge.com)

3. HayuHas anekTpoHHas 6ubnuoteka (HIB) (http://www.elibrary.ru)

4. OneKTpoHHaa bubnnoteka Aucceptaumin (https://dvs.rsl.ru)

11.  OnucaHve  MaTepuanbHO-TEXHUYECKO  6Gasbl,  HeobX0oAWMOK  [ANA  OCYLIECTBMEHUs
06pa3oBaTenbHOro npoLecca no AucLunanHe (Mogynto)

KonunuecTtso MepeyeHb OCHOBHOTO y4e6HO-

3akpenneHHas
nocagoyHbIX nabopatopHoro o6opyfosaHus
MecT Kacpeapa

HassaHue Homep
nabopaTopuu aygutopumu


http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://www.znanium.com
http://consultant.ru
http://apps.webofknowledge.com
http://www.elibrary.ru
https://dvs.rsl.ru










