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Pabouas nporpamma coctaBieHa Ha ocHoBe ®IOC BO u yye6Horo nnaHa MIF'TY no
HanpasfeHunto 23.03.03 SKcnayaTauns TPaHCMOPTHO-TEXHONOTNYECKMNX MaLLWNH U
KOMI/IEKCOB

CocTaBuTenb paboyeli nporpammbl:

Mpodeccop, A-p XMMUYECKUX HAYK MonoBa A.A.
(BOMKHOCTb, YYEHOE 3BaHUNe, CTEMEHb) (mognucek) (®.1.0))
Pabouas nporpamMmma yTBepXjeHa Ha 3acefjaHun Kadeapsl

XUMUN, PUNKN U PUINKO-XUMUYECKUX METOL0B UCCNe[0BaHUS
(HanmeHoBaHWe Kadeapbl)

3aBesytouinin kadenpoi
« &V 20Y0T. MonoBsa A.A.
(mnoanuce) (®.1.0)

Op06peHo yuebHO-MEeTOAMYECKON KOMUCCHER
NH>XeHEePHO-3KOHOMMYECKOro (hakynbTeTa
(rpe ocyuiecTenseTca o0byyeHue) «Y#H» <N 2013T.

Mpeacepartens

y4eOHO-MeTOANYECKOTO

cOBeTa HanpasfeHuns

(roe ocyuiectsnseTcs 0b6yyeHue) Nyketnes 1O. X.
(mognwce) (®.1.0.)

[JekaH akynbTeTa
(roe ocylecTBaseTca 06yUeHue)

«2 Y 201/0r. bepnaHokoB M.K.
(nognucs/? (».1N.0))

COlrNMACOBAHO:

HavanbHUK YMY

«£Y» <gV 2010r. H.H. Yypecosa.
(mognwce) (®.1.0.)

3aB. BbiNycKatoLLein kKagenpoi
Nno Hanpas/ieHNO -— lyketnes 1O. X.
(mognuce) (®.1.0))



1. Hesu 1 3a1a4M 0CBOCHUS TUCHHUILINHBI

Heabo ocBOEHUS AUCUMIUIMHBI «XUMUA» sBIsAETCS (GOPMHUPOBAHUE CUCTEMbl 3HAHUM,
OTIPEEeNSIONUX MPOPECCHOHAIBHOE MUPOBO33PEHUE BBIITYCKHUKOB, HA OCHOBE COBPEMEHHOTO
GyHIaMEHTAIBHOTO 00pa30BaHUs, 3PyJAHMPOBAHHOCTH, YMCHHS TPUMCHHUTH COBPEMCHHBIC
METO/bl XMMUYECKHX MCCIIEIOBAHUM, BJIaJIETh OCHOBHBIMU XUMUYECKUMHU PACUETAMH.

Jlist peanuzanuy TaHHOM 1€JIM HEOOXO0JUMO PELIUTh CIIEeAYIOLIUE 3a/1a4uu:

1. O3HakoOMJIEHHE C TEOPETUYECKUMU OCHOBAaMU JUCLUILINHBI.

2. TlonyueHue ©0a30BBIX JTa0OPATOPHBIX YMEHHH I OpTaHHW3aIMU J1AaOOPATOPHBIX
UCCIIEJOBAHUI XUMUYECKUX MPOLIECCOB.

3. OBnazieHue HEOOXOIMMBIMU HaBBIKAMH MPOCTEHIITNX XUMUYECKHUX PACUETOB..

2. Mecro aucuuiuiaebl B ctpykrype OIl 0akasaBpuara

HuciumnnHa «XuMuUsS» BXOIUT B IepedeHb KypcoB 0a30Boil yactu. OHa HMeer
MPEALIECTBYIOIINE JIOTUUYECKUE U COJEPKATEIbHO-METOJUYECKUE CBA3U C JUCLUIUIMHAMU
MareMmaTuka, (u3uka, UHPOpPMATUKA, IKOJOTHs, TUCHUIUIMHAMHU TPO(PECCHOHATBLHOTO IUKIIA
(MatepuanoBeneHre, O€30MACHOCTh >KU3HEAEATENbHOCTH, METPOJIOTHS, CTaHJapTH3alusi WU
cepTuduKamnms).

3. Komnerenmuum oOyyawierocsi, ¢opmupyemMbie B Ppe3yJbTaTre OCBOEHHS
TUCHHUILIMHEI “Xumusa”

B pe3ynbTaTe 0CBOGHHS AUCUUILIAHBI CTYACHT JOJIKEH:

3HaTh: OCHOBBI BOJIHOBOW M KBAHTOBOM OINTHKH, COOTHOILICHUS HEOIPEIEICHHOCTEM,
ypaBHenue lllpeaunrepa, crpoeHue MHOTO3JEKTPOHHBIX aTOMOB, 30HHYIO TEOPHUIO METAJIOB U
MOJIYTIPOBOTHUKOB, CBOMCTBA aTOMHOTIO fJIpa M JIEMEHTAPHBIX YACTHI]; XMMUYECKHE CBOICTBA
3JIEMEHTOB M UX COEJAMHEHUW psAlla MOArPYIIN NEPUOAMYECKOM cUCTeMbl MeHzeneeBa, THUIIbI
XUMHUUYECKOHN CBSA3U B COCMHEHHSIX M THUIThI MEKMOJICKYJIIPHBIX B3aUMOJECHCTBUHN, CTPOCHHUE U
CBOMCTBA KOMIUIEKCHBIX M KJIATPATHBIX COEJUHEHMH, ra30Bbl€ THIPATHI, TEPMOJUHAMUYECKHE
YU KUHETUYECKHE YCJIOBUS MPOTEKAHHMS XUMUUYECKUX PEaKIui, paBHOBECHE B TOMOTCHHBIX U
FEeTEPOTEHHBIX CUCTEMAaX, CBOWCTBA BAXKHEWILIMX KJIACCOB HEOPTaHMYECKHX M OPraHUYECKUX
COCIMHEHUH, BUJIBI N30MEPUH, TUITHI PEAKIIUN OPTaHUUYECKUX COCTUHEHUN PA3IMYHBIX KIaCCOB,
METOJbl ~ KAauyeCTBEHHOIO M  KOJWYECTBEHHOTO  aHajiu3a, IMOHsATHE O  Haubomee
pactpoCcTpaHEHHBIX BBICOKOMOJICKYJIIPHBIX COCAMHCHUSX, TMpaBmiia 0e30MmacHON paboThl B
y4eOHO-HAYUYHBIX JJa0OPaTOPHIX;

yMeTb:  ONPEACNATh  KOHIEHTPAlMM  PAacTBOPOB  PA3IUYHBIX  COCIUHEHH,
TEPMOJUHAMHYECKHE XAPAKTEPUCTUKU XUMUUYECKUX PEAKLHMI M PABHOBECHBIE KOHUEHTPALIMHU
BEIIECTB, CKOPOCTh PEaKIMU U BIUSHUE PA3TUYHBIX (AKTOPOB Ha HEE, MPOBOIUTH OUYUCTKY
BEILIECTB B JIA0OPATOPHBIX YCIOBUSX, ONPEICNSITh OCHOBHbIE (DU3MUYECKHE XapaKTEPUCTHKU
OpPraHMYeCKUX BEHIECTB; pPabOTaTh B KOMaHJE, TOJEPAaHTHO BOCHPHUHUMAS COLUAIBHBIE H
KYJIBTYPHBIE Pa3liu4Msi; OCYIIECTBIATh MOUCK, XpaHeHHe, 00paboTKy U aHanu3 UHPOPMAIUH U3
pPa3IUYHBIX HMCTOYHWKOB H 0a3 JaHHBIX, MPEICTaBIATH e¢ B Tpedyemom ¢dopmare c
UCIIOJIb30BaHWEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTHH; MPUMEHSThH
COOTBETCTBYIOIINHN (U3UKO-MATEMAaTHUECKUN armapaT, METOJbl aHaJIW3a U MOJEITUPOBAHUS,
TEOPETUYECKOTO0 M HJKCIEPUMEHTAIBHOTO HCCIEIOBAHUS NpPHU PEHICHUH NPOPECCHOHATbHBIX
3agau  (OIIK3); yuacTBOBaTh B IUIAHUPOBAHHMH, TIOJTOTOBKE U BBIMOJHEHUU THUIIOBBIX
SKCHEPUMEHTAIbHBIX UCCIIEIOBAHUMN 10 3aJaHHON METOJIUKE;

BJIa/leTh. HABBIKAMH BBITIOJTHEHUS OCHOBHBIX XMMHUYECKHX JIAOOPATOPHBIX OIEpallnii;
METOJaMU CUHTE3a HEOPTraHWYECKUX M MPOCTEHIINX OPraHMYEeCKUX COECIMHEHUN; METOJaMHU
Ka4eCTBEHHOT'0 M KOJUYECTBEHHOTO aHaJIM3a MHOTOKOMIIOHEHTHBIX CUCTEM;



4. O0beM MCHUIIMHBI W BHJIbI Yy4eOHOH paldoThI.
TUCIHHUILINHEI

O0mas TpyaoeMKOCTh

4.1. O0bemM TUCHUIJIMHBI U BU/bI Y4eOHOH padoThl 10 04HOM opMe 00ydeHHS.
O61mast Tpy10€MKOCTh TUCHUILTUHBI cOCTaBlsieT 4 3aueTHbIie equHulbl (144 yacos).

Bup yueonoii pa6otnl Beero Cemecrpt
4acoB/3.e. 1
AyauTopHbIe 3aHATHS (BCEro) 51,35/1,43|51,35/1,43
B ToMm uncne:
Jlexruu (JI) 17/0,47 17/0,47
[Tpaktuueckue 3ansatus (I13) - -
Cemunapsl (C) - -
JlaGopaTopHbie paboTsl (JIP) 34/0,94 34/0,94
KonraktHas padora B neproy arrecranuu (KPAT) 0,35/0,01 | 0,35/0,01
CamocrosaTenbHass paboTra 1OJA  PYKOBOACTBOM
npenonasaresns (CPII)
CamocrositesqibHasi padora cryaentoB (CPC) (Bcero)| 57/1,58 57/1,58
B ToMm uncne:
KypcoBoii mpoekT (pabora) - -
PacuetHo-rpaduueckre paboThl - -
Pedepar - -
Jlpyeue 6uovt CPC (ecnu npedycmampusaromcs,
npusooumcs nepeyetrv 6udoe CPC)
1. CocTaBieHue miaHa-KOHCIIEKTa 21/0,58 21/0,58
2. BrimosnHeHnne caMOCTOSATENBHBIX 3a0aH 14/0,39 14/0,39
3. [loaroroBka K MpakTUYECKUM 3aHATHUIM 8/0,22 8/0,22
4. Pemenue BapuaTUBHBIX 33724 14/0,38 14/0,38
dopmMa NpOMEKYTOUHON aTTECTALIAN: JK3aMeH | dK3aMeH
IK3aMeH 35,65/0,99 | 35,65/0,99
O01as Tpy10eMKOCTh 144/4 144/4

4.2. O0bemM IMCUMILIMHBI M BU/IbI Y4eOHOH padoThI 110 3204HO (popMe 00yqdeHusl.
OO6mast Tpy10€MKOCTh TUCIUTLTAHBI COCTaBIIsACT 4 3aueTHbIe equHuIbl (144 gaca).

Bup y4eoHoii paboThI Beero Cemectper

4acoB/3.e. 4

AyauTopHble 3aHATHS (BCero) 14,35/0,40 | 14,35/0,40

B ToMm uncie:

Jlextmm (JI) 6/0,16 6/0,16

[IpakTuueckue 3anstus (I13) - -

Cemunapsl (C) - -

Jlaboparopusie paboTsl (JIP) 8/0,24 8/0,24

KonrakTtHas padota B nepuona arrectanuu (KPAT) 0,35/0,01 | 0,35/0,01

CamocrosaTenbHass paboTa 1OJA  PYKOBOACTBOM

npenogasarens (CPII)

CamocrositesqbHast padora cryaentoB (CPC) (Bcero) | 121/3,36 | 121/3,36

B ToMm unce:

KypcoBoii npoekt (pabora) - -

PacuetHo-rpaduyeckrie paboThl - -




Pedepar - -
Jlpyeue 6uovt CPC (ecnu npedycmampusaromcs,

npugooumcs nepeders uoos CPC)

1. CocraBneHue niaHa-KOHCIIEKTA 46/1,28 46/1,28
2. BrimosiHeHHE caMOCTOSTEIIbHBIX 3aIaHui 30/0,83 30/0,83
3. [ToaroToBka K MpakTUYECKUM 3aHITHSIM 15/0,42 15/0,42
4. PenieHne BapraTUBHBIX 33124 30/0,83 30/0,83
dopmMa NpOMEKYTOUHON aTTECTALIAN: JK3aMeH | dK3aMeH
IK3aMeH 8,65/0,24 | 8,65/0,24
O01masi Tpy10eMKOCTh 144/4 144/4

5. CTpykTypa M cojep:KaHue TUCHHUILIMHBI
5.1. CTpyKTypa IUCHUIIMHBI 1JI51 04HOH ()OPpMBI 00yUeHH S

Buabl yueOHol padoThl,

®opMBbI TEKyILIET0

BKJIIOYASl CAMOCTOSITEJILHYIO H KOHTPOJIsSA
TPYA0EMKOCTb (B Yacax) yCIeBaeMoCTH
e Henens (no neoenam
3 Pazjnen nucuuniuHbl cemecT cemecmpa)
i pa cm dDopma
JI JIP CpPC .
3 NPOMEKYTOYHOM
aTTecTanun
(no cemecmpam)
1. | Xumus KakK pasznen TectupoBanue,
€CTEeCTBO3HAHMS 1-5 | 2/0,055 4/0,11 | 8/0,22 o0CyKacHHE
JOKJIaI0B
2. |CoBpeMEeHHBIE NPEACTABICHUS O
CTPOCHHH BELIECTBA 5-6 | 2/0,055 10/0,28 | 8/0,22 TectupoBanue
3. |3aKOHOMEpPHOCTU  XMMHUYECKHUX 6.7 2011 2022 | 14/0.39 TecTrpoarme
MpOoIIECCOB - > > >
4. | luctiepcHbIC CHCTEMBI 7-9 | 2/0,055 6/0,17 | 7/0,19 CobecenoBanue
5. |Dnekrpoxumudeckue mporeccel | 9-11 | 2/0,055 4/0,11 | 8/0,22 YCTHBIN OTYET
0. |XinMin OHEMEHTOR  DIARBHEIX| 1 14 | 5/ 55 2/0,055 | 8/0,22 Order
HOATrPYIIT
7. | XuMusl mepexoIHbIX daemMeHToB | 14-16 | 1/0,028 - - Ortuer
8. |IIpomexyTouHas aTTecTanus 16-17 Ok3amen-36/1,0
HUTOIO: 17/0,47 34/0,94 | 57/1,58

5.2. CTpyKTypa IMCHUILIHHBI VIS 3209HOH (DOPMBbI 00yUeHU S

n/n

Pa3aen nucuuninHbl

Buabl yueOHo# padoThl, BKJIIOYAsA
CaMOCTOSAITEJIbHYIO M TPYA10€MKOCTh
(B yacax)

Henensn
cemecTpa

JIP
KPAT

CPII
KonTpoasb
CP




4 cemecTp

Xumus Kak pa3aci €CTECTBO3HAHUMA

1 - 30
CoBpeMeHHBIE MIPEACTABICHUS O CTPOCHUH
BC€HIICCTBA 2 _ 30
3aKOHOMEPHOCTH XUMHUYECKHX MIPOLIECCOB 3 } 30
JlucrniepcHbIe CHCTEMBI 4 - 31
IIpoMexxyToUyHas arTecTalys: IK3aMeH 8,65
HUroro: 144 0,35 8,65 | 121




5.3. Conep:xanue pa3ie/0B IUCHUUILIMHBI «XHUMHD», 00pa3oBaTebHble TEXHOJIOTHH
JleKuMoOHHBIN Kypc

Tpynoemk
Hanvenopamue | PN DopmupyeMbl
Ne OCTh Pe3yibTaThl 0CBOCHUA O0pa3oBaTebHbI
TeMbl Conep:xxanue e
n/n (uacwi / (3HaTh, yMeTb, BJIA/1€Th) € TeXHOJIOTUH
AMCUMILTUHBI KOMIIeTeHIIUH
3ad4. ejl.)
1. |Xumus kak pazgen| 2/0,055 |[Mecto  xumuu B psay HNudopmarupHas
3HaTh: OCHOBHBIC (PH3UUECKUE 3aKOHBI,
€CTECTBO3HAHMUS €CTeCTBEHHbIX Hayk. [Ipemmer JeKIUs
SIBJIGHUS U IPOLIECCHI, HA KOTOPBIX
XUMHHM.  OTalbl  pa3BUTHUA. .
OCHOBAHBI ITPUHIIMIIBI IEUCTBUSA 00BEKTOB
Hctopuss pa3BUTHS  XHMHH. .
poheCCHOHATTLHON EATEIbHOCTH.
3aKOHBI XUMHH. v
= MeThb: IPUMEHSITh METO/IbI aHATIN3A U
2. |CoBpemeHHbIE 2/0,055 |Crpoenne aroma. XUMHUYECKHHA P 8 WNndopmaruBHas
MOJIETUPOBAHUS, IPOBEACHUS HHKEHEPHBIX
MIPE/ICTAaBICHUS O JJIEMEHT. [lepuoanueckas . N JeKUus,
M3MEpPEHUI U HayYHBIX UCCIICIOBAHHM,
CTPOCHUH cucTema u IIEKTPOHHAs TPEHUPOBOYHBIC
JIOTUYECKHU BEPHO U apIryMEHTHUPOBAHO
BELIECTBA CTPYKTYpa aTOMOB. 3aJlaHus
3alUIIATh PE3yIbTaThl CBOMX
3. |3akoHOMEpHOCTH 4/0,11 | TepmomuHamMuyecKast o WNudopmaruBHas
OIIK- 3 HUCCIICIOBAHUMN, NCITOJIL30BATh JIJIS
XUMHYECKHX XapaKTepUCTHKA XUMHYECKOI0 JeKUUs
pellIeHrs MPUKIAIHBIX 3a71a4
MIPOLIECCOB mpoiecca. DHTpONUsl. M
COOTBETCTBYIOLINH (hH3HUKO-
CxkopocTb XUMHUYECKUX .
o MaTeMaTHUYeCKHi amnmapar.
peaxiui. XUMHYECKOE
Bananers: HaBbIKaMM MaTeMaTH4YECKOTO
paBHOBECHE B TOMOTEHHBIX H
onucanus (HU3NUECKUX MPOIECCOB U
TCTCPOTCTIHDIX CHCTCMAX. pellIeHrs TUIIOBBIX 33/1a4 B paMKax
4. |ducnepcHbie 2/0,055 |Knaccudukanus JIHUCIEPCHBIX o NudopmarupHas
npodeccnoHaNbHOM 1eATENbHOCTH,
CUCTEMBI cucreM. [lonstue pacTBOpa. JeKUUs
. METOJIaMU MaTEMAaTUYECKOT0 aHAJIU3a U
CaoiicTBa pacTBOpoOB
MOJIETIUPOBAHUS, TEOPETUUECKOTO U
JJIEKTPOJUTOB.  ['ereporenHoe

PaBHOBCCHUC.

OKCIICPUMCHTAJIbHOT'O MUCCICJOBAHUSA




Onexkrpoxumudeck | 2/0,055 |DnexTponHble TOTEHIMAIBl | WNndopmaruBHas
1€ TPOLECChI AIIEKTPOABIIKYIIIE CHUIBL. TIeKIHS,
OxuCIUTENBHO- TPEHUPOBOYHBIC
BOCCTAHOBHUTEIIBHBIC  PEaKIUH 3aJaHHs
Ha  anekTpoaax.  Kopposus
METaJIJIOB.
Xumus anmementoB| 2/0,055 |CpoiicTBa HEMETAUIOB H HX NudopmaruBHas
TJIABHBIX BOKHEUIINX COCIMHEHUM. JIEKLIUS
MOATPYIII CBoiicTBa METAJIJIIOB.
Xumust 1/0,028 |ITomoxeHue MEePEXOTHBIX NudopmaruBHas
MEePEXOIHBIX AJIEMEHTOB B MEPHOJUYECKON TeKLHUs,
JJIEMEHTOB cucreme J[.M. Menneneesa, ux TPEHUPOBOYHBIE
COETMHEHHUSI. 3a/laHus
Hroro 17/0,47




5.4. [IpakTHyecKue U CEeMUHAPCKHE 3aHATHS, HX HANMEHOBaHHe, COlep:KaHHe H 00beM B Yacax

[IpakTudeckue 3aHATUS YICOHBIM IUIAHOM HE TIPEyCMOTPCHEI.

5.5. JlaGopaTopHble 3aHATHS, X HAUMEHOBAaHHeEe U 00bEeM B Yacax

O0beM B yacax /

Ne Ne paznena

w/n O — HaumeHoBaHue J1adOpaTOPHBIX padoT TPYA0EMKOCTb B
3.e.

1. |Pazgen 1. Xumus kak|3akOHbl XHMHHM: Ta30Bble M CTEXHMOMETPUYECKHUE. 4/0,11
paznen Ornpezenienre MOJIEKYJISIPHOW MacChl YIJIEKUCIIOTO Tasa.
€CTECTBO3HAHMSI

2. |Pa3pen 2.|Knaccudukanmss W HOMEHKIATypa HEOPraHWYECKHUX 4/0,11
CoBpeMeHHbIE BEIIECTB: OKCHUJbI, THAPOKCHIBI, conu. H3yueHue
MpeACTaBICHUS O|XapakTepHbIX  CBOMCTB  KJIacCCOB  HEOPTaHHMYECKUX
CTPOCHHH BEIIIECTBA  |BEIIECTB.

3. | Pa3nen 2.|OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  MPOLECCHl  Kak 4/0,11
CoBpeMeHHbIE pe3ynbTaT OTJa4d W NPHUCOEAMHEHHUS DJICKTPOHOB.
MpeACTaBICHUS 0|O06pa3oBanue noHoB. OnpeeieHne CTETIEHH OKUCIICHHUS.
cTpoeHuu BemecTBa |OKUCIUTENbHBIE W BOCCTAHOBHUTEIbHBIE  CBOMCTBA

AJIEMEHTAPHBIX BEIIECTB M XUMUYECKUX COCTUHEHUN.
THUIBI OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKITUI.

4. | Paznen 2.|KommnekcHble coequuenus. CTpoeHue, KiaccupuKaims, 2/0,055
CoBpeMeHHbIE HOMEHKJIAaTypa. Huccouunanus KOMIUTIEKCHBIX
MPEACTABICHUS o|coenuHeHuil. Peakium ¢ y4acTHeM KOMILUIEKCHBIX
CTPOCHHH BEILIECTBA  |COSAMHEHUIA

5. | Pazmen 3. 4/0,11
3aKOHOMEPHOCTHU WN3ydenne  ¢akTopoB, BIUSAIONIMX Ha  CKOPOCTh
XUMHYECKHX XUMHYECKHUX peaxiuii. VYcnoBus CMelIeHus
MIPOIIECCOB XUMHUYECKOTO PABHOBECHSI.

1. | Pasnmen 3. 4/0,11
3aKOHOMEPHOCTHU WN3ydenne  ¢akTopoB, BIUSAIONIMX HAa  CKOPOCTh
XUMHYECKHX XUMHYECKHX peaxIuii. VYcnoBus CMelIeHus
MIPOIIECCOB XUMHUYECKOTO PABHOBECHSI.

1. | Paznmen 4.|Uctunnble  pactBOpbl. KoHIEHTpauusi  pacTBOpPOB. 3/0,08
Hucnepcusbie cucteMsl |[IpuroToBieHrne pacTBOPOB PA3JIMYHON KOHLIEHTPALIMH.

2. | Paznmen 4.|Peakuuu B pacTBOpax 3JIEKTPOJIUTOB. MlOHHBIE peakiuu. 3/0,08
JlucriepcHbie cucTeMsl |YcimoBusi HeoOparumocTu. ['mapomms  comneit.  Twurmbl

THAPOJIU3A.

14. | Paspen 5.|BnusiHue cpelibl Ha OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 4/0,11
DNEeKTPOXUMHUYECKUE |TIPOLIECCHI.

MIPOIIECCHI

15. |{Pazgen 6. Xumus XHUMHUYECKHE CBOIMCTBA METAJUIOB. MeTamibl MOOOYHBIX 2/0,055
3JIEMEHTOB TJIaBHBIX  |[moArpyti. CBOMCTBA, CpaBHUTEIbHAS XapaKTEPUCTHKA.

MOATPYII
Bcero 34/0,94

5.6. KypcoBoii npoekT (padoTa) yueOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

5.7. CamocrosiTesibHas padoTa CTYACHTOB

Conepxanue u 00beM CAMOCTOSTEIbHOM Pad0ThI CTYACHTOB




No Pa3nesibl u Tembl padoyeit Ilepeyenb fOMAIIHUX 3aAaHUI U Cpoknu O0bem B yacax /
wn NMPOrpamMmbl JAPYTruX BONPOCOB JJisl BBINIOJIHEHH | TPYA0EMKOCTh B
CaAMOCTOSITEJIbHOTO M3Y4YEeHUS CAMOCTOSITEJILHOTO U3YYECHUS 1 3.e.
1. |Pazgen 1. Xumus kak paszen|ITanbl B pa3BUTUU XUMUHU. 1 genensa 4/0,11
ecrectBo3Hanus. Ilpenmer wu|llogGop m aHanu3 WHGOPMAIIMOHHBIX
METOIbI XMMHUH. HCTOYHUKOB.
2. |Pazmen 1. Xumus kax pasnen|CoBpeMeHHbIE bopmynupoBKH| 2 Hemems 4/0,11
ecTecTBO3HaHusA. lIpeameT u|3aKOHOB XMMUHU.
METOIbI XMMHUH. Pacuersl Ha 3aKOHBI XMMUM.
3. |Pazmen 2. CoBpemennblie| Kinaccudukanus 3JIEMEHTOB no| 3 Henens 4/0,11
MpEeACTaBICHUS O CTpoeHuu|Menpaeneena.
BCIIIECTBA. Crpoenue|llongbop m aHanu3 WHGOPMAIMOHHBIX
BCIIECTBA. WCTOYHUKOB.
4. |Paspen 2. CoBpemeHnHble| Pa3BuTre NEPUOAMIECKOTO 3aKOHA. 4 yenensa 4/0,11
npeAcTaBieHuss o crpoeHur|CocTaBieHUE OTYETA.
BCIIIECTBA. Crpoenue
BCIIECTBA.
5. |Pazmen 3. 3akonomepHocTH|TpeTuii 3aKOH TEPMOIMHAMUKH U €ro| S Heaens 6/0,17
XUMUYECKHX MIPOIIECCOB. | POJIb JJISI XUMUHU.
DHepreTuka xumudecknX|Ilogroropka ordera.
MIPOIIECCOB.
6. |Pazmen 3. 3akonomepnoctu|Karanus TOMOTEHHBII u| 6-7 Henens 4/0,11
XHUMHYCSCKHX MPOLECCOB. [ FETEPOTCHHBIM.
XuMHUecKast KHHETHKa. Karanus B mpOMBILIIEHHOCTH.
Pacuer SHEpruu aKTUBaIlMH
XUMHUYECKOTO TIpoIiecca.
ITogroroBka oTuyera.
7. |Pazgen 3. 3akoHOMEpHOCTH|AACOpPOLMOHHOE paBHOBecwe. Buapl| 8 Hemens 4/0,11
XHUMHYCSCKHX MIPOIIECCOB. | COPOITHH.
XUMHYeCcKast KHHETHKaA. IlogroroBka oTdeTa.
8. |Pa3zmen 4. Hucnepcubie| Buasl  aucnepcHbix  cuctem. Ux| 9 nenens 3/0,08
CHCTEMBI. nosyuyeHue. [loaroroska oruera.
[TonsiTue  gucnepcHocTH |
JIMCTIEPCHOM CUCTEMBI.
9. |Pa3nmen 4. Hucnepcuseie|IloBenenue AIIEKTPOJIUTOB B[10-11 Henens 2/0,055
CHCTEMBI. PacTtBopsi|pacTBOpax. HeBoaHbIE pacTBOPUTEIH.
AJICKTPOJIUTOB. IToaroroBka oTdera.
10. (Pa3nen 4. Hucnepcubie| TBepapie  pactBopbl.  [loaroroBka| 12 Hepens 2/0,055
CUCTEMBI. PactBopsi|pedepara.
AJICKTPOJIUTOB.
11. |Paznmen 5. Dnexrpoxumuueckue| KoHlieHTpanimonuele ¥ TOIUIMBHBIE| 13 Henmens 4/0,11
MPOLECCHI. DJIEKTPOAHBIC|IJIEMEHTHI.
IIOTCHIIHAJIBI 1| AKKYyMYJISTODBL.
3IEKTPOJIBHIKYIIINE CHUIIBI. IToaroroBka oTdera.
12. |Pa3nen 5. Dnektpoxumudeckue| MeToapl  3amuThl  MeTauioB  oT| 14 Hepens 4/0,11
MIPOIIECCHI. ['eTeporennsie| Koppo3um.
OKUCJIMTEIILHO- IToaroroBka oTuera.
BOCCTAHOBUTEJIBHBIE PEAKITUH.
13. |[Pazgen 6. Xumus snemeHTOB|CBOMCTBA  COCIMHEHUNM  KpeMHUs.|15-17 Henens 8/0,22
riaBHbIX noarpynn. CaoiictBa|BaxHeinine  KpeMHUHOpPraHUYECKHE




HEMETa/NIOB M MX BaXHEHUIIMX|COEIUHEHUS.
COCIMHECHUI. [Mombop u aHamu3 WHGOPMALMOHHBIX
UCTOYHUKOB.
14. {IlpomexyTouHast —aTTECTAIIHS: 36/1,0
IK3aMeH
Hroro 93/2,58

6. OuneHouHble cpeAcTBa VI TEKYNIEr0o KOHTPOJIA YCIEeBAEMOCTH, IPOMEKYTOYHOM
ATTECTAlMM [0 UTOraM OCBOCHHUS

6.1. KOHTpOJIbeIe BOIIPOCHI U 3a/IaHUA IJISI IIPOBECACHUA TEKYILIECT0 KOHTPOJISA

6.2. KoHTpoibHbIE BONIPOCHI M 3aJaHMSA [JIsl IPOBEAeHHUs IIPOMEKYTOYHOM aTTecTalluu

. @opMyJIHpOBKa NEPUOINYECKOTO 3aKOHA (110 MeHeneeBy 1 COBpEMEHHAs).

. 'a30BBIE 3aKOHBI.

. KBanToBbIe uncina, ux Gpu3nyeckuit CMpICII.

. TUnpl XUMUYECKHUX CBSI3EM B MOJIEKYJIAX.

. IToctpoenne GUHAPHBIX MOJIEKYJI METOJJOM BaJIEHTHBIX CBSA3EH.

. Kakas xumunueckas cBsi3b Ha3biBaeTcsi HOHHOI? KakoB MexaHusm ee oOpa3oBanus? [Ipusectu
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IpUMep.

7. Mexanu3m 00pa3oBaHus BOAOPOIHOM cBs3U. [IpuBecTu mpumep.

8. JloHOpHO-aKLEeNTOPHBIM MeXaHU3M B3auMojieiicTBus Mosekyi. [IpuBectu npumep.

9. TernoBoit 3¢ (heKT XUMUIECKOH peakuy. DHTAIBIHS PEAKIIHH.

10. 3axon I'ecca. BeruuciieHus SHTaNIbIUN XUMUYECKON peaKIuy.

11. HanpaBieHus npoTekaHusi XMMUYECKON peakuu. Boraucienne n3MeHeHus: n300apHo —
M30TEPMHUYECKOTO MOTEHIMAJIa U SHTPOIIUHU PEAKIIHH.

12. YTo Ha3bIBAaETCSI CKOPOCTHhIO XUMUYECKON peakiuu? B kakux enuHunax oHa usmepsercs?

13. 3aBHCHMOCTb CKOPOCTH peakiil OT Temmneparypbl. MaTreMaTHueCKOe BbIpakeHue 3aKkoHa BaHT —
Todda. TemneparypHsblii KOOQPHUIUEHT PEaKIHH.

14. Xummnueckoe paBHOBECHE B TOMOI'€HHO cucteMe. Y CI0BUs CMELEHUS XUMUYECKOTO
paBHoBecus. [Ipuanun Jle-1larense.

15. ducnepcubie cucteMsl. Knaccugukanus TuCnepcHbIX CUCTEM.

16. KoHuentparus pacTBOpOB.

17. 3akonsl Payus.

18. OcMmoTHYECKOE AaBlIEHUE.

19. Cnalble U CUIIbHBIE IIEKTPOIUTHI.

20. Peakiiuu B pacTBOpax 3J€KTPOJIUTOB. Y CIIOBUSI BO3MOXKHOCTH NPOTEKAHUSI pEaKLUu.

21. I'maponu3 coneit. Tunsl ruaponausza.

22. Nuccoumarnus Boabl. Bogopoansiii mokazarens. Pacuer pH pactBopos.

23. PaBHOBecHe B pacTBOpax MajlopaCTBOPUMBIX 3JIEKTposuTOB. [IpaBuiio npousseneHus
PacTBOPUMOCTH.

6.2. IlpumepHblii NepeyeHb BOMPOCOB K IK3aMeHY 10 JUCIHUIIMHE
«XHMHUD

1. IlpenmeT 1 METOIBI XUMHUH. 3HAYCHUE XUMHUU B U3YUYCHUH MPUPOJIBI U PA3BUTUU TEXHHUKHU. 3alluTa
OKPYXKaIOILIEeH Cpebl.

2. Ponb 0TEUeCTBEHHBIX YUCHBIX B PA3BUTHH XUMUHU. 3aKOH COXPAaHEHHS MaTepuu u aBuxeHus M.B.
JlomoHOCOBA.

3. OcHOBHbBIE 3aKOHBl XMMHH: 3aKOH IIOCTOSTHCTBA COCTaBa XHMHYECKHUX COCAMHEHUH, 3aKOH
KpPaTHBIX OTHOIIEHH, 3aKOH YKBHUBAJICHTOB.

4. Tlepmomwueckmii 3akoH u Ilepmommueckas cucrema J[.M. MenaeneeBa. OOmieHaydHOe U
¢dbunocodcekoe 3naueHue Iepronnueckoro 3akona u Ilepuoanueckoit cucremsr JI.1. Menaeneena.

5. CoBpemeHHast (OpMyIHpPOBKA MEPUOIUYECKOTO 3akoHa. OmnpenencHue MOHITHS «XUMUYCCKUM
snemMeHT». OCHOBHbBIE CBOMCTBA 3JIEMEHTOB M 3aKOHOMEPHOCTH X U3MEHEHUS B IPyNIax U Mepuoaax.




6. Ctpoenue siapa atoma. M3oTormsl u n306apel. VickyccTBEHHBIE TPEBPAIICHHS] SJIEMEHTOB.

7. PacnpeneneHue 3JIEKTPOHOB MO SHEPreTHYECKHM YPOBHSIM U MOAYpOBHsAM. KBaHTOBBIE ymCIa,
XapaKTePU3YIOIINE COCTOSHUE DJISKTPOHA B aTOMe. S-, p-, d-,f-37eMeHTEHI.

8. Tumbl xumuueckoil cBsizu. CpoJICTBO K AJNEKTPOHY M MOTEHIIMA] HMOHU3ALMU, UX U3MEHEHHS B
rpyImIax v nepuojax.

9. Teopusi XUMHUYECKO CBsI3U. MeToa BaeHTHBIX cBsi3ell. CTpoeHue MPOCTEUIITNX MOJIEKYII.

10. Tume B3aumoneiicTBUs MoJieKyi. O0pa3oBaHHe BOJTOPOIHON MEKMOJICKYISIPHON CBS3H.

11. Tumns! B3aumoneiicTBus Monekyn. OO6pa3oBaHre JOHOPHO-AKIIENITOPHOM CBSI3H.

12. Tunbl xumudeckux peakuil. CKOpOCTh peaklUy U METObI €€ PEryJIUpPOBaHUSI.

13. BnusiHMe KOHIEHTpPALMK BEIIECTB HA CKOPOCTh XMMHUYECKOW peakIMH. 3aKOH JEHCTBHS Macc.
Koncranra ckopoctu.

14. KaTanus roMOreHHbIi U reTeporeHHblid. Tumnsl katanu3aTopoB. Katanutuieckue CUCTEMBI.

15. Xumnueckoe u ¢a3oBoe paBHOBecre. CMeINeHHE paBHOBECHUS NMPH U3MEHEHHU KOHICHTPAIIHH,
TEMIIEPATypPhI U JIaBJICHHUSL.

16. PacTBOpbI Kak AWCHEpCHBbIC CUCTeMbl. OU3NYECKHE U XUMHUUYECKHUE SBJICHHS MPU PACTBOPCHUHU.
I'mpparnas teopust pactBopoB /.M. Menneneena.

17. Cioco0sbl BBIpasKE€HHSI COCTaBa PacTBOPA: MAaCCOBas, MOJIEKYJISIpHAs!, MOJISIpHAs, SKBUBAJICHTHASI.

18. PactBopsI HeanekTponuToB. 3akoHbl Bant — ['odda u Payns.

19. PacTBOpHI 2JIEKTPOIMTOB, MX OTKIOHEHHs OT 3akoHOB BanT — 'odda u Payms. M3oTonmueckuit
Kod(puImeHT.

20. CunpHBIE U c1a0bIe SNIEKTPOIUTHL. CTETeHb M KOHCTAHTA TMCCOIUAIINN.

21. Teopus >IEKTPOIUTHUECKON muccouuanuu. Peaknuu B pacTBOpax AJIEKTPOJIUTOB. Y CIOBUS
HEOOPAaTUMOCTH MOHHBIX IPOIIECCOB.

22. DnekTpoiluTHYecKas Auccoluanus Boabl. Bomoponuwiii mokaszarens. KucnoTHO-OoCHOBHBIE
CBOMCTBA BEILIECTB.

23. ManopacTBOpUMbIE€ JJIEKTPOIUTHL. YcCiaoBUs 00pa3oBaHUs U pacTBOpeHus ocaakoB. [IpaBuio
MIPOU3BEICHUS PACTBOPUMOCTH.

24. DneKTPOXHMHYECKUE CHUCTEeMbl. JIEKTPOJHBbIA MOTeHIMad. Psa HanmpsokeHui. XUMHYECKHE
HMCTOYHHUKH AJICKTPUUECKON SHEPTUH.

25. DNeKTpoNIn3 ¢ HepacTBOPUMBIM U PACTBOPUMBIM aHoAaMHu. [IpuMeHeHne IeKTpoin3a.

26. Koppo3ust MeTajuioB: OCHOBHBIE BUbl. METOIbI 3aIIUTHI METAJIJIOB OT KOPPO3UH.

27. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKUWW B BOJHOM cpene. BiusHue cpenbl Ha
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE POLIECCHI.

28. Xumuueckas TepMOAMHAMHKA. TeraoBble 3(PPEeKThl XUMHUECKUX PpEaKUUd. ODHTAIbNUS U
SHTPOIHS XUMUUYECKOU PEAKIIUH.

29. Xumus metainoB. CTpoeHue, MOJIyYeHUEe U CBOMCTBA HIEJIOYHBIX METAJUIOB.

30. Xumusa metaiioB. CTpoeHHe, MOTYyYEeHUE U CBOMCTBA IIEJIOYHO3EMETbHBIX METAJIIOB.

31. Xumus wmetaioB. Mertamnel iaBHo noarpynmnbsl Il rpynmbel nepuoanyYecKOd CHUCTEMBI.
AJ'OMUHUH, CBOMCTBA, IIOJIy4EHHE, PACIIPOCTPAHEHUE B IPUPOJIE. AIIFOMUHATEI.

32. Xumus MeTauioB. MeTamibl MOATPYNINBl TePMaHMS: MOJIOKEHHUE B MEPHOJUYECKON CHCTEME,
3aKOHOMEPHOCTH B H3MCHCHHH (DH3UICCKHUX U JIEKTPOXUMHUICCKHX CBOMCTB.

33. Xumus Bonbl. CTpoeHHE MOJEKYyJIbl M CBOWCTBa BOJAbL. [IpHpoaHble BOJIBI M HMX COCTaB.
XKecTkocTh BOABI M CIOCOOBI €€ YCTpaHeHHUS.

34. B3auMoelCcTBHE METAIIJIOB C BOJIOM, KHMCJIOTaMH H IIEeJI0OYaMH.

35. KommiekcHble COEIMHEHUS: CTPOEHUE U CBOMCTBA.

36. I'anorensl. OOmias xapakrepuctuka. Bogoponnsie coeinHeHns. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB B I'pYIINAax U NEPHOJIaX.

37. T'anmorensl. Kuciopogusie coeauHeHusi xjiopa. M3MeHeHHE KHUCIOTHBIX M OKHCIHTEIbHBIX
CBOMCTB B 3aBUCUMOCTH OT CTETICHU OKHCIICHUS.

38. Kucnopoa. Cneunduika cBOWCTB B aTOME U MOJIEKYJI€ KHCIOPO/a.

39. Kucnopon B mnpupoae. Boznyx. Ozon. Ilepokcunbl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
aKTUBHOCTbH IEPOKCHUIa BOJAOPO/IA.

40. Cepa. DnextpoHHOe cTpoeHre aroma. CBOMCTBA MPOCTOro BellecTBa. BaxkHeilme coenuHeHus,
UX CBOMCTBA.

41. Cepa. I'mapokcupl kucaoTHoro xapakrepa. CBONCTBa, MOTyYeHUE, TPUMEHEHUE, UX COJIH.



42. Azot. DnektpoHHast ¢popMyna atoma. XapaKTepuCTUKa MOJEeKynbl a3oTa. CoelnHEHUs: a30Ta ¢
BogopooM. [IponsBoiHbIE aMMuaKa.

43. Azot. Kucnoponbie coeuHeHust a30Ta. Y CTONYMBOCTh M XUMHUUECKasi aKTUBHOCTb.

44. Conmu ammonus. CTpoeHue, CBOMCTBA, MOJyUYEHHE.

45. Ilonrpynma azora u dpochopa. O0mIas xapakTepucTrKa. XapakTepHbIe COSTUHEHUS, X CBOWCTBA.

46. Ilonrpynmna azora u gochopa. Kucnopon coneprxalime KUCIOTHI U UX COJIH.

47. Yrnepoxa: 3JeKTpoHHas (GopMyia, BAJICHTHBIE BO3MOXXHOCTH. BakHeHIne HeOpraHUYeCKHe
COEIMHEHUS C KHCIOPOIOM, CEPOii U TaJloreHaMHU.

48. Yriepon. YcloBusl CyImIECTBOBaHHS KapOoHAT - woHa. KapOoHaTHOE paBHOBECHE B IPHPOJIC.
KapOuabl MeTanioB U UX IpUMEHEHUE.

49. BaxHeimme TUIIBI KPUCTALTUYCCKUX CTPYKTYp. Kpucramummueckne pemeTku. DIeKTPUIECKUue 1
MarHUTHbIE CBOMCTBA KPUCTAJLIOB.

50. TTony4yeHre MaTepHaIOB BBICOKOM YUCTOTHI. XUMUYECKUE METO bl OYUCTKHA MATEPUAJIOB.

7.@0H OLIEHOYHBIX CPEACTB Il NMPOBEJAEHUSI NMPOMEKYTOUYHOI aTTeCTAMH O0Y4YAIOIIUXCH IO

AUCHUILINHE (MOYJIIO)

7.1. I[lepevyeHb KOMNETEHUUH ¢ yKa3aHHeM 3TanoB MX (opMHupoBaHHMs B Ipolecce OCBOEHHS
00pa3oBaTeILHON MPOrPaMMbI

JTansl HaumeHoBaHue y4eOHBIX THCHUTIINH, GOPMUPYIOLIHX
¢opMHupoOBaHUsSI | KOMIIETEHIINH B MPoIlecce 0CBOEHHS 00pa30BaTeJIbHON MPOrPaMMbl
KOMIETEeHI[UH

( HOMep cemecTpa
COIJIACHO y4eOHOMY
IJIaHY)

OIIK-3
FOTOBHOCTb MPUMEHSITH CHCTeMY (pyHIaMeHTAIbHBIX 3HAHMIT (MaTeMATHYECKHX,
eCTeCTBEHHO-HAYYHBIX, HH:KEHEPHBIX, JKOHOMHYECKHX) /IJIs1 HAeHTH(UKAIUH,
(opmyIpoBaHUSs U pellIeHUs] TEXHUYECKUX H TEXHOJIOTHYeCKUX NMPodieM IKCILTyaTAluu
TPAHCHOPTHO-TEXHOJOTHYECKHX MAIIIMH M KOMILIEKCOB

1 MarepuanoBeieHHE

1 Xumust
1,2 MaTemaTrKa
1,2 duzuka
TexHOoJIOTHsI KOHCTPYKIIMOHHBIX MaTepHalIOB
ConpoTHBICHUE MAaTEPUATIOB
['uapaBiyka ¥ THAPOITHEBMOIIPOBOJ]
TerorexHuka
TeopeTnueckas MEXaHHKa
OO0111as1 IEKTPOTEXHUKA U DJIEKTPOHUKA
CrienuaibHbIC Pa3Ieibl MATEMATHKH
Teopusi MEXaHU3MOB U MallluH
DIEKTPOTEXHHUKA M JICKTPOOOOPYIOBAaHUE TPAHCIIOPTHBIX H
TPAHCIIOPTHO-TEXHOJOTHICCKUX MAIIMH U 000pYI0BaHUS
OCHOBBI pa0OTOCIIOCOOHOCTH TEXHUYCCKUX CUCTEM
[ToaroToBka K cllaue U caaya rocyJapcTBEHHOTO 9K3aMeHa
9 [ToaroroBka K mporeype 3aiiThl ¥ MPOIeIypa 3alIUThl BBITYCKHON
KBATM(UKAIIMOHHON PaOOThI
1 MarepuanoBeieHHE
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7.2. Onucanue nmokasareJieii ¥ KPpUTEPHEB OLEHUBAHUS KOMIETEHIIMI Ha Pa3jIMYHBbIX Tanax
uxX (opMHPOBaHNS, ONIMCAHUE HIKAJIbI OlleHUBAHUS



Ilnanupyemble pe3yJibTaThbl
OCBOEHHS KOMIIeTeHINH

Kpurtepun oneHnBanus pe3yJibTaTOB 00y4YeHUs

HUTEJIbHO

HEYI0BJIETBOP

YaoBjeTBO

pUTEJLHO

XO0pO1Io

OTJINYHO

HaumMmeHnoBaH
ne
OI[EHOYHOI'0
cpeacrsa

OIIK-3 - rOTOBHOCTb IPUMEHSTH CUCTEMY (DYH/IaMEHTAJIbHBIX 3HAaHUH (MaTeMaTHUECKUX, €CTECTBEHHO-HAYYHBIX,
MH)KEHEPHBIX, Y)KOHOMHUECKHUX ) IS HIeHTU(DUKauu, GOpMyTUPOBaHMS U PEHICHUS TEXHHYECKUX U
TEXHOJIOTUYECKUX MTPOOJIEM SKCIUTyaTallui TPAHCIIOPTHO-TEXHOJOIMYECKUX MAIllMH M KOMIIEKCOB

3HATh: OCHOBHBIE (pU3HUECKUE @parmentap |HemnosHble Cdopmuposannsie(Chopmupo
3aKOHBI, SIBJICHUS U MPOLECCHI, HA HbIC 3HAHUS  [BHAHUA , HO COJIepKaIllie [BaHHbIE
KOTOPBIX OCHOBAaHbI IPUHIUIIBI OTAEJIbHBIE CHUCTEMaTH
MeiCTBUS 0OBEKTOB MpoOeIbl 3HAHUST  [UECKUE
po(hecCHOHATLHOM e TEIIBHOCTH. SHAHUS
'YMeTh: IPUMEHATh METO/IbI aHaN3a HacTU4YHbIE Hemnosubie YMmenus nonabie, |[ChopMUpoB
1 MOJIETTMPOBAaHUS, IPOBEICHUS YMEHUS YMEHUs ITOIYCKaI0TCS QHHBIE
MHXECHEPHBIX U3MEPEHUN U HAYUHBIX HeOOJIbIINe YMEHHUS
MCCIIEI0BAHM, TIOTUUECKH BEPHO U OIINOKU

APIryMEHTHUPOBAHO 3alIUIIATh

[PE3yNbTaThl CBOMX UCCIIEIOBAHUM,

MCIIOJIb30BAaTh JIJIsl PELICHUS

MPUKJIAIHBIX 33124

COOTBETCTBYIOLINH (pr3HKO-

MaTeMaTUYeCKU anmnapar.

Baaners: HaBbIKAMU YactuuHoe Hecucremaruuec B Ycnemnoe u
MaTeMaTUYECKOTO ONMCAHUS BJIaJICHUE KO€ MPUMEHEHHUE CUCTEMATUYECKOM [CUCTEMATHY
(bu3nYeCKuX MPOILIECCOB U PEIICHUs |[HaBBIKAMU HaBBIKOB MPUMEHEHUN ecKoe
TUIOBBIX 337a4 B paMKax HAaBBIKOB MPUMEHEHUE
npohecCuoHaNbHOM NesTeNbHOCTH, ITOIYCKaI0TCS HAaBBIKOB
METOJJaMH MaTEMATUYECKOT0 aHaIu3a pOoOEbI

1 MOACIIMPOBAHHA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJILHOT'O UCCIICAOBAHUA

KOHTPOJIbHAS
pabora,
TECTEHI,
MMChMEHHBIN
orpoc,
JIOKJIaJbI,
dK3aMEH




8. YueOHo-MeTOoAMYecKOe U MH(POPMAITMOHHOE O00ecTieYeHre JUCHMITHHBI

8.1 ocHOBHas IMTEpaTypa
1. I'munka H.JL. Obmas xumust: yae6. mocodue / H.JIL. I'munka. - M.: KHOPYC, 2012. - 752 c.
2. Kuaszes JI.A. Heopranwdeckas xumust: yaeOHUK i OakanaBpos/ [I.A. KuaszeB, C.H. Cmapeirus. —
M.: ¥Opaiir, 2012. - 592 c.
3. . OOuiast u Heopranuyeckass xumus. JlabopaTopHbIi IPaKTHUKYM: yueOHOE mocodue uis OakanaBpoB
u cnenuanuctos / [C.C. babkuna u ap.]. - Mocksa: IOpaiit, 2012. - 481 c.

8.2 nonosHUTEIbHAS JMTEpPATypa

4. Cwmaperua C.H. Heopranmueckass xumwust: IlpakTukym: y4eOHO-IPaKTHYECKOE TIOCOOHME st
6axanaBpos/ C.H. Cmapsirun, H.JI. barnasen, 1.B. [aiinakoa; nox pen. C.H. Cmapsiruna. — M.: KOpaii,
2013.-414c.

Pocun U.B. OOmias u Heopranwueckas xumus. COBpEeMEHHBIH Kypc: ydeOHOe mocoOue st
OakaraBpoB u crieruanuctoB / M. B. Pocun, JI.JI. Tomuna. - Mocksa: FOpaiit, 2012. - 1338

8.3. UnpopManMoHHO-TeIeKOMMYHUKAIIHOHHBIE pecypchl ceTH « AHTepHET)

- Oo6pazoBarenbubiii mopran ®I'BOY BO «MI'TY» [DOnekrponnsiii pecypc]: Pexxum mocryma:
https://mkgtu.ru/

- Odpummansubiii caidt [IpaBurensctBa Poccuiickoit denepanmu. [DnekTpoHHbId pecypc]: Pexum
nocrymna: http://www.government.ru

- HWudopmannonHo-npaBoBoii noptan «['apant» [DnexkTpoHHbIl pecypc]: Pexum npocryna:
http://www.garant.ru/

- Hayunast snexrponnas oubmmoreka www.eLIBRARY.RU — Pexxum nocryma: http://elibrary.ru/

- DNeKTpOoHHBIN KaTanor oubnuorekun — Pexxum gocrtyma: // http://lib.mkgtu.ru:8004/catalog/fol2;

- Enunoe okHo noctyna Kk 00pazoBatenbHbIM pecypcaM: Pesxkum noctymna: http://window.edu.ru/

10. Ilepeyenb uHGOPMALMOHHBIX TEXHOJOTUH, MCHOJb3YeMbIX MPH OCYLIECTBJIEHHHU
o0pa3oBaTe/IbHOIO IIpouecca MO JMCHUILIMHE (MOAYJII0), BKJIKYAs NepevyeHb MPOrpPaMMHOIO
o0ecnieyeHusi 1 UHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

HNHdopManoHHbIe TEXHOJIOIMH, UCIOJIb3yeMble MPH OCYLIECTBICHUHM 00pa3oBaTelIbHOIO Ipolecca
10 TUCLUMILIMHE, T0O3BOJISAIOT:

- OpraHu3oBaTh Ipolecc O00pa3oBaHMsl MyTEM  BU3yadu3alUM  HU3yd4aeMoW HMHQpOpMaLuu
MOCPEJICTBOM HCTIOJIb30BaHUS MPE3CHTANH, YUeOHBIX (DUITBMOB;

- KOHTPOJIUPOBATh Pe3yJIbTaThl 00yUYEHUsI HA OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHMS;

- ABTOMAaTU3MPOBATh paCYEThl AHAIMTHYECKHMX II0KA3aTelel, NPEeIyCMOTPEHHBIE IPOrpaMMOi
Hay4YHO-HMCCIIE0BATENbCKON paboThl;

- aBTOMaTU3UPOBATH MOUCK UHPOPMAIIH ITOCPEICTBOM UCIIOJIb30BAHMS

CIIPaBOYHBIX CUCTEM.

10.1. IlepeueHb HEOOXOAUMOTO IPOrPAMMHOTO OOECTICUEHUS

st ocymiecTBieHus: yueOHOTO Tporiecca HUCIoJb3yeTcs CBOOOAHO pacmpocTpansiemoe (becruiatHoe
He Tpelyrollee JIUIEH3UPOBaHM ) IPOrPaMMHOE O0ecTIeueHue:

1. Onepanuonnas cucrema « Windowsy, morosop 0376100002715000045-0018439-01 ot 19.06.2015;
cB00OIHO pactpocTpansemoe (OecriatHoe He TpeOyroliee JTUIeH3UPOBaHuUs) MporpaMMHoe oOecriedeHue:

1. I[Tporpamma 11t Bocipou3sBeieHus ayauo u Buaeo daiinos « VLC media playery;

2. IIporpamMma ju1g Bocpou3sBeieHus ayuo u Bujeo ¢aiinos «K-lite codecy;

3. OducHsrnii naker «WPS office;

4. IIporpamma 1y1st pabOTHI ¢ apXUBaMU «7Zip»;

5. Ilporpamma aiist pabotel ¢ nokymenTamu popmara .pdf «Adobe reader»


https://mkgtu.ru/
http://www.government.ru
http://www.garant.ru/
http://www.elibrary.ru
http://elibrary.ru/
http://lib.mkgtu.ru:8004/catalog/fol2
http://window.edu.ru/

10.2.11lepevyenb HEOOXOAUMBIX MH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM:
Kaxnpiii  oOyvaromuiicss B TEYEHHWE BCero Imepuoja OOydeHHsI
HEOTPAHUYCHHBIM JIOCTYIIOM K AJICKTPOHHO-OMOIHOTEIHBIM CHCTEMAaM

1. IPRBooks. ba3zoBasi KOJICKIHsI: JIEKTPOHHO-OMOIMoTeHas: cuctema: cat / OOIIecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO Komnanus "Ait [u Ap Menua". — Caparos, 2010. —
URL: http://www.iprbookshop.ru/586.html - Pesxum goctymna: mist 3aperucTpup. mojib30BaTeei.

2. Znanium.com. ba3oBas KoyuieKnus: 3JIEKTPOHHO-OMONMOTEeYHas cuctema: caiit / OOO "Hayuno-
uznatenbekuii nentp Mudpa-M". — Mocksa, 2011 - URL: http://znanium.com/catalog . - Pexxum moctymna:
JUTSL 3aPETHCTPUP. TIOJIH30BATEIICH.

Jlns  oOydvaromuxcst  obecriedeH  joctyn  (yOAJIGHHBIA  JIOCTYN) K  CICAYIOIIMM  COBPEMEHHBIM
npodeccnoHaTbHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM CIIPABOYHBIM U IIOMCKOBBIM CHCTEMAM:

obecrmeyeH HHAWBUYaJIbHBIM

3. eLIBRARY.RU: HayyHas oasekTpoHHass OuOnmoreka: caiit. — MockBa, 2000. - URL:
https://elibrary.ru/defaultx.asp. - Pexwum qoctymna: ajs 3aperucTpup. Ioab30BaTENeH.
4. CYBERLENINKA: HayyHass 5JeKTpoHHas Oubnumoreka: caiit. — Mocksa, 2014. URL:

https://cyberleninka.ru// - Pexxum moctyna: st 3aperucTpup. MOJIb30BaTEIICH.

5. Haumonanbnas snekrtponHas 6ubnuoreka (HDB): denepanbHas rocymapcTBeHHass HH(OpMAlMOHHAS
cucrema: cat / MuHHcTepcTBO KyinbTyphl Poccuiickoit ®enepammm, Poccuiickas rocymapcTBeHHas
6ubnmorexa. — Mocksa, 2004. - URL: https://H36.pd/. - Pexum noctyna: asns 3aperucTpup. moiab30BaTenei.
6. EcrecTBeHHO-HayYHBIH 00pa30BaTENBHBINA MOPTAT: CAiT / MUHHCTEPCTBO HAYKH U BBICIIETO 00pa30BaHUs
Poccuiickoit @enepanuu. — Mocksa, 2002. — URL: http://www.en.edu.ru/#_blank.

7. EouHOe OKHO jocTyna K WH(GOPMALMOHHBIM pecypcaM: CalT / MHHHCTEPCTBO HAayKH W BBICIIETO
obpazoBanus Poccuiickoit @enepannn. — Mocksa, 2005. - URL: http://window.edu.ru/

11. Omnwucanme MaTepuaAJbHO-TEXHHYECKOH O0a3bl HeOOXOAMMOW s

06pa30BaTeJ’IBHOFO nmpouecca mo IMCuuMIJInHe (MO}IyJIlO)

OCyIIeCTBJICHUSA

HaumenoBanus
CIICMAJIbHBIX TOMEIICHUH 1
MIOMEIIECHUN JUIS
CaMOCTOSITEJIBHOM PabOThI

OcHaIlIEHHOCTh
CIICIMAJIBHBIX ITOMEIICHUN 1
MIOMEIIECHUN JUIS
CaMOCTOSITEJIBHOM PaObOTHI

[lepeuens JIMLIEH3UOHHOTO
MPOrPaMMHOTO O0ECTICUeHHS.
PexBu3UTHI MOATBEPKAAOLIETO
JIOKYMEHTa

CHGI_II/IaJ'ILHBIe IIOMCIICHUA

JlexunoHHbIE Ay TUTOPUU:
2-10, 2-12 (r. Maiikom, yi1.
IlepBomaiickast 210),

8-3, 8-5 (r. Maiikom, yi1.
[lloBrenosa 394).
Aynuropuu Ui 3aHITHIA
CEMHUHApPCKOI0 THIIA,
IPYNIOBBIX U
WHIMBUIyaIbHBIX
KOHCYJIbTaLlH,
KOMITBIOTEPHBIN KJ1acc:
2-45 (r. Maiikom, yi1.
IlepBomaiickast 210),

CrienmanusupoBaHHas

MeOenb  JUIsl  ayJIUTOPHIA,
HAO0Op  y4eOHO-HATJISTHBIX
mocobuii mo 0Oe30macHOCTH
JIOPOKHOTO JIBYKEHHS,
MarHuTHas JIOCKa,
TUATIPOCKTOP «Epsony,

9KpaH, KOMIIBIOTEPHI, BBIXOJ
B JIOKAJbHYIO CE€Tb, BBIXOJ B
NMHTEPHET

1.Cornamenue (moanucka) Ha
NPOTPaMMHBIC  MPOJIYKTHI KOMITAHUHU
Microsoft JUTS rOCy1apCTBECHHBIX
00pa3oBaTeIbHbIX YUPEIKACHUN

(Microsoft Open Value Subscription
Education Solutions Agreement Ne
V8209819. Cpox nevicteus go 07.2018
r.). Ilaker BkaouaeT B ceOs Bech
CIEKTp mporpamMMm  (OmepanuoHHBIC
cuctemMbl pasHoro kiacca, CVYBJ,
cpencTBa  pa3paboTKw, ouCHBIH
MaKer).

2.AHTUBUPYCHBIE IIPOrpaMMBI:

8-3 (r. Maiikom, yi. Kaspersky Endpoint Security - Ne
[lloBrenosa 394). JTULEH3UN
17E0-160128-131746-407-72.
KommaectBo: 400 padounx mect. Cpok
nercTBus 1 rom.
[Tomenenus uist CaMOCTOSATEIBHON pabOThI
Uwuranensiii 351 ®I'BOY BO | Yuraneheiii 3a1 umeet 150 CB00OIHO pacpocTpaHsieMoe

MI'TY»: ya.
[TepBomaiickas, 191, 3 stax.

MMOCaJOYHBIX MECT,
KOMITHIOTEPHOE OCHAIIICHUE C
BbIX071I0M B HTEpHET Ha 30

IMOCaJOYHBIX MECT; OCHAIIICH

(6ecrutatHOe He TpeOyroliee
JTUICH3UPOBAHUS) IIPOTPAMMHOE
obecrieueHue:

1.OneparonHast cuctema Ha 0aze



http://www.iprbookshop.ru/586.html
http://www.iprbookshop.ru/586.html
http://znanium.com/catalog/
http://znanium.com/catalog
https://elibrary.ru/defaultx.asp
https://elibrary.ru/defaultx.asp
https://cyberleninka.ru/
https://cyberleninka.ru/
https://xn--90ax2c.xn--p1ai/
https://xn--90ax2c.xn--p1ai/
http://www.en.edu.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

CHeIHaTM3UPOBAHHON
MeO0enbIo (CTOJIBbI, CTYIIbS,
mkadwl, mKadsi
BBICTABOYHBIE),
CTallMOHAPHOE
MYJIbTUMEAUINHOE
o0opynoBaHue, OPTTEXHHUKA
(mpUHTEPBI, CKaHEPHI,
KCEPOKCHI)

Linux;

2.0¢wucHsrit maker Open Office;
3.I'padmueckuit maket Gimp;
4.BexTopuslii penaktop Inkscape;
AnTHBHpYCHBIC IporpaMMebl: Kaspersky
Endpoint Security - Ne nunen3uun
17E0-160128-131746-407-72.
KommaectBo: 400 pabounx mect. Cpok
nercTBus 1 rom.




JlomosiHeHnusi M U3MeHeHNs1 B pado4eil mporpamme
3a / Y4eOHBbIi rog

B paGouyto mporpammy

(HaMMEHOBaHUE JTUCITUTUIHHBI )

JUIS HallpaBJIeHUs (CTIeMaTbHOCTH)

(HOMep HarpaBieHUs (CIEIUATLHOCTH)

BHOCATCA CIICAYIOIINEC JOITOJIHCHUA U U3MCHCHU:

HOHOJ’IHGHI/IH Hn U3MCHCHUA BHEC

(mommxHOCTH, ©.1.0., mognuce)

PaGouas mporpamma nepecMoTpeHa u 0100peHa Ha 3aceiaHnnuu Kadeapsl

(HaumMeHoBaHME Kadeaps)

« » 200 r.

3aBeayronuii kageapoit

(moamuck) (®.1.0.)
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