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JINCT COT'JIACOBAHMIA

Pabouas nmporpamMma paccMOTpeHa U yTBEpIKACHa Ha 3aceanuu kadeapsl «MHKeHepHas XUMHUs
Y €CTECTBO3HAHHUE)
[Tpotokon Ne 8 ot 1 mapra 2022 r.

W.o. 3aBenyromiero kadeapoit 2
«HXeHepHast XUMHUS U €CTECTBO3HAHUE» 74 B.A. ConoBbeBa

1 mapra 2022 r.

COI''TACOBAHO

PyxoBonutens OIIOII BO
10 CTICIHATH3aLUH

«DIIEKTPOCHAOKCHHE KEIIC3HBIX IOPOTH
2 mapra 2022 r.

A.B. Arynos

Pykosogurens OITOII BO
10 CIIELHaIN3aIM ;
«TenexkoMMyHUKAIIMOHHBIE CUCTEMBI % /o

/ E.B. KazakeBuu
Y CETH JKEJIe3HOJJOPOKHOTO TPAHCTIOPTAY,

3 mapra 2022 r.

Pyxosonurens OIIOII BO

0 cTienraIn3anuu

«ABTOMAaTHKa U TeJIeMEXaHUKa

Ha JKEeJIE3HOI0POKHOM TPAHCIIOPTE»
4 mapra 2022 r.

A.b. Hukutnu




1. lean u 3aa49u TUCUMILJIUHBI

PaGouas mnporpamma aucumiuinabl «Xumusy (51.0.12) (manee — auCHUIUIMHA)
COCTaBlieHa B  COOTBETCTBMM C  TpeOoBaHHsAMH  (eaepajbHOr0  TrOCyJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJIapTa BhICIIEro oOpa3oBaHus mo crnenuanbHocTH 23.05.05 «Cuctemsl
obecrieuenus aBkeHUs noe3noB» (mainee — GI'OC BO), yrepxknennoro 27 mapra 2018 r.,
npuka3 MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit deneparmu Ne 217,

Lenbto u3yyeHus: NUCUUIUIMHBI SBISIETCS CIOCOOHOCTh pellaTh WHKEHEPHBIE 33a/1a4l B
npodeCCHOHATLHOM IEATEFHOCTH C UCTIOIb30BAHUEM OCHOBHBIX 3aKOHOB XUMHH.

JInst focTrKEHUs LEeau TUCUMILIMHBI PEeIA0TCs CIEeYIOLUE 3a/1a4uu:

— oO0y4yeHHe 0OydJaIOUIMXCS TEOPETUYECKUM OCHOBAaM 3HAaHUI O COCTaBe, CTPOCHHUU U
CBOMCTBaX BEILIECTB;

— oOydeHre 00y4aroIUXCsl TEOPETHUECKUM OCHOBAM 3HAHUHN O SBJICHUSIX, KOTOPBIMU
CONPOBOXAAIOTCA MPEBPALIEHUs OJHUX BELIECTB B JPYrHe INpPU MPOTEKAaHUU XUMUYECKHUX
peaKuHnii.

2. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs N0 TUCIUIIHHE,
COOTHECEHHBIX C YCTAHOBJEHHBIMHU B 00pa30BaTe/IbHOI MPorpaMMe HHAMKATOPaAMHU
JOCTUKeHHA KOMIIeTeHIIUIA

[InanupyemMbIMu  pe3ynbTaTaMd OOy4YEHUS MO AUCHUIUIMHE (MOAYIIO) SIBISETCS
dbopMupOBaHHE y 00YJIAOIIMXCST KOMIICTCHIIMIA W/UIN YacTh KomreTeHui. CHopMHUpOBAaHHOCTh
KOMITETCHIIMM /WM YaCTH KOMIIETCHIIUH OIICHUBAETCS C MOMOIILI0 MHIUKATOPOB JOCTHKEHUS
KOMIICTCHITHH.

NHaukaTopbl 10CTHKEHUS

. Pe3y.]'leaTbI oﬁyqemm Mo TUCHHUITIJINHE
KOMICTCHINH

OIIK-1 CriocobeH pemiats HHXEHEPHBIE 33/1a41 B TPO(ECCHOHATIBHOM AEITENBHOCTH C
WCIIOJIb30BaHHEM METOJIOB €CTECTBEHHBIX HayK, MaTEMAaTUYECKOT0 aHAJIN3a U MOJEITUPOBAaHUS

OIIK-1.1.1 3naer ocHOBHEIE
MTOHSATHS U 3aKOHBI OOyyJaromuiicst 3#aem: OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH.
€CTECTBEHHBIX HAYK, METOIbI
MaTeMaTHYECKOr0 aHaIu3a u

MOJIEJIMPOBaHUS
OIIK-1.3.1 UMeeT HABBIKH OO0yyvaromuics umeem HaBBIKH:
MIPOBEJCHUS SKCIIEPUMEHTOB 0 | - MO MMPOBECHUIO XUMHUYECKUX IKCIIEPUMEHTOB I10 COBPEMEHHBIM

3a/laHHOW METOJMKE U aHAJIN3a METOAMKAM U aHAJIU3Y UX PE3yIbTaTOB
UX pe3yJbTaTOB

3. MecTO JUCHUILIMHBI B CTPYKTYPe OCHOBHOI NPo¢ecCHOHATBHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

JlucuuIuiiHa OTHOCHUTCSL K 00s3aTeNbHOW yYacTh/4acTd, (opMupyeMoil ydyaCcTHHKaMu
o0pa3oBaTeNbHbIX OTHOIIEHUH O510Ka 1 «/{ucuuminuel (MOYIN)».



4. O0bemM UCHMIIMHBI M BUABI y4eOHOH padoThl

Jnist o4HOM (POpPMBI 00YUEHUS:

Bun yueOHo# padoThI Bcero yacos CeMZe cIp
KonrakTtHas padota (1o BuaaM y4eOHBIX 3aHITHIA) 48 48
B ToMm guce:
— gexnuu (J) 16 16
— mnpakrtudeckue 3ausaTus (113) 16 16
— naboparopusie paboTs (JIP) 16 16
CamocrositensHas pabota (CPC) (Bcero) 56 56
Kontposnb 4 4
@dopma KOHTPOJIsl 3HaHUH (IIPOMEKYTOUHON aTTeCTalllN) 3 3
OO1m1ast TPyI0EMKOCTB: 4ac / 3.€. 108/3 108/3
Jl11g 32040 hOpMBI 00YUEeHHUS:
N Kypc
Bup yueOHoii padoThl Bcero yacos I
KonTakTHas pabota (1o Bugam y4eOHBIX 3aHITHIA): 8 8
B ToM uucne:
— nexuuu (JI) 4 4
— npakrtudeckue 3aHsaTus (113) - -
— naboparopusle padotsl (JIP) 4 4
Camocrostensras padora (CPC) (Bcero) 96 96
KonTpons, yac. 4 4
dopma KOHTPOJIs 3HAHUH (ITPOMEKYTOUHOM aTTECTaIlMN) 3, KJIP 3, KJIP
OO01ast TPYA0EMKOCTh: Jac/ 3. €. 108/3 108/3

Ipumeuanue: «@opma koHmponsy» — sxzamen (3), 3auem (3), 3auem ¢ oyenxot (3*), Kypcogotl
npoexm (KII), kypcosas paboma (KP), koumponvras paboma (KJIP)

5. CTpyKTypa M cojep:KaHue JUCHUIIMHBI

5.1. Pazgenpl IMCHUILIMHEL U COACPIKAaHUC PAaCCMATPUBACMBIX BOIIPOCOB

Jlnist o4HOM (POpMBI 00YUEHUS:

peakuusax. CMerieHnne paBHOBECHS,
npunnun Jle-IllaTense.

3aKOHBI XUMUN).

[Ipaktuueckoe 3anstue 1. «OCHOBHBIC

HNuaukaropsl
Ne HaumenoBanue pa3gesa
Conep:xxanue pa3jea JTOCTHKeHUS
n/n AUCHUTIIMHBI .
KOMIIeTeHIM I
Jlexuus 1. DHepreruueckue 3PpQeKTol
XUMHYECKUX MPOLIECCOB U (Ha30BBIX
nepexo1oB. TepMoAHMHAMUYECKHE
. HKIUH. DHEpreTuka Oyaymiero.
OCHOBHI XHMITIECKO] %3(’0 OCTh XI/IMEIT-ICCKI/IX };aiunﬁ
1 TCPMOMIHAMMUICH. BHI/ISI;)HI/IC Ha Hee a3n1/1q£1)1x (1)aK’,1“0 OB OIK-1.1.1
XuMuyeckasi KUHETHKA U p POB- OIlK-1.3.1
XVMHYECKOE PaBHOBECHE B TOMOTE€HHBIX
paBHOBecHe




JlaboparopHas padota 1. «OnpeneneHue
MOJISIPHOH MaccChl SKBUBAJICHTA
BelecTBay (4 Jac)

CamocrosiTensHas paboTa. DTarlbl
CO3IaHUsI AaTOMHO-MOJICKYJISIPHOTO
yuenus (m. 8.5.1, m. 8.5.8).

Crpoenue
MEepUOJUYECKUIl  3aKOH U
MepuoInYecKas cUCTEMa
anemenTtoB J[.1. MenneneeBa

aroma,

JIexus 2. KBanToBo-MexaHnuecKas
Mojenb aroMa. KBaHTOBEIE uncia,
TIPUHITUTIBI 3aTIOJTHEHUS ATOMHBIX
opoutaneii. [lepuonnueckuii 3aK0H U
MEePUOIUYECKAs CUCTEMA 3JIEMEHTOB
.. MenneneeBa. DIeKTPOHHBIC
(hopMyITBI, CEMEICTBA, AIIEKTPOHHBIC
aHaJIOTH JIEMEHTOB.

[IpakTnueckoe 3ansTHE 2. «CTpoeHue
aToMay.

CamocrosiTenbHast paborta. Bunsl
MEPUOANYECKUX  CHUCTEM  3JEMEHTOB
H.N. Menneneesa. (m. 8.5.1, m. 8.5.8)

OIIK-1.1.1
OIlK-1.3.1

Xumuueckas CBsI3b U CTPOCHUE
MOJICKYJI.

Jlexusa 3. OCHOBHBIE THUIIBI
XHUMUYECKHX  cBsa3e. KoBajeHTHas,
WOHHAS, METaJUTNYecKasi, BOJOPOTHAS
CBsI3M M HX ocobenHocTtd. IloHsTHE O
METOJIc  MOJICKYJISPHBIX  OpOuTaIeH.
KBanToBBIE CHCTEMEBI TIEpeIayl JAHHBIX.
KBaHTOBas CBSI3b.

[Ipaktuueckoe 3anstue 3. « XUMHAYECKASI
CBSI3bY.

JlaGoparopHas pabota 2.
«PentrenohazoBblil aHAIH3Y.

CamocrosiTenpHas pabora.
[IpocTpaHcTBEHHOE CTPOEHHE MOJIEKYIL.
(m. 8.5.1, m. 8.5.8)

OIIK-1.1.1
OIIK-1.3.1

Yuenue 0 pacTBopax.
ONeKTpoNIUTHIECKAS
JUCCOLUALTS

Jlexrus 4. OO1Me CBOMCTBAa PacTBOPOB.
CriocoObl  BBIp@XKCHMSI KOHIIEHTPAIIUU
pactBopoB.  CuibHbBlE U Clla0ble
3JEKTPOJIUTHL. Bonoponusiii
IOKAa3aTellb. [Iponssenenue
pacTBOpUMOCTH. [ 'UIpoJInU3 COJIEH.

[Ipaktuueckoe 3austue 4. «CHIbHBIE U
cimabble DIEKTPOIMTHI, THIponu3, pH,
I1P».

JlaGoparopHas paboTa 3.
«[IpousBeieHNE PaCTBOPUMOCTIN.

JlaboparopHast pabora 4. T'mmponus
cojien " CIIBUT XUMHYECKOTO
paBHOBECHSI.

CamocTrosiTensHas pabora.
AwmdorepHocts. ['mnponus. OOMmeHHbIE
peakuuu B pactBopax. (m. 8.5.1, m. 8.5.3,
1. 8.5.8)

OIlK-1.1.1
OIlK-1.3.1

Xumus METAaJIOB.
DIEKTPOXUMUYECKUE CUCTEMBI

Jlexkuus 5. Meramisl.  CtpoeHue,
CBOMCTBA. OJNEKTPOAHBIC MNOTCHLUAJIBL.
XuMHyecKkue HWCTOYHHKH TOKa,
raJlbBaHMYECKHE DJICMEHTEI.

CoBpeMeHHbIE AIEKTPOTEXHUUECKHE

OIlK-1.1.1
OIIK-1.3.1




MaTepHaIbl.
Koppo3sust Metaninos, crocoObl 3aluThI
OT KOPPO3HUH.

[IpakTuaeckoe 3aHATHC 5.
«INEKTPOXUMUSD).

JlaboparopHas pabora 5. «/3ydeHue u
aHAJIM3  XUMHYECKOH  aKTHBHOCTH
METaJUIOB B OKpYXKalommeh cpene ¢
YY4ETOM 3HAYCHUH WX DIEKTPOIHBIX
MOTCHIUAIOBY (4 Jac).

CamocrositenbHass  pabora. CrocoObl
3alllUThl METAUIOB OT KOppo3ud. (II.
8.5.1,m. 8.5.3, m. 8.5.8)

Jlexuumst 6. JucmiepcHbIe CUCTEMBI U UX
KJaccu(uKaIms. Komnounnoe
COCTOSIHHE  BEIIECTBA,  KOJUIOMIHBIC
pacTBOPEL. Cnoco6b1 MTOJTYYCHHS
KOJUIOMJIHBIX ~ pacTBOpoB. CTpoeHue
KOJIJIOWTHOM YaCTHIIBI, TIOHSTHE
rpaHynel W munebl.  Koarynsiwms

HucnepcHple  CHUCTEMBI U OIlK-1.1.1
KOJUJIOMJIOB.
KOJUTOMTHBIE PACTBOPHI A OIIK-1.3.1
[IpakTiueckoe 3aHATHE 6.
«/luciepcHbIe CUCTEMBI.
CaMocTosTenbHas pabora.
OJNEKTpUYECKUN  3apsl  KOJUIOHMIIHBIX
gactun. Koarymsmuss koutonmoB. (II.
8.5.1, m. 8.5.4)
Jlexkmuss 7. Kitaccudukamuss MeTonoB
aHajau3a. KauectBeHHubIi "
KOJIMYECTBEHHBI  aHauM3bl. XHUMH-
yeckul, (¢u3ndeckuii W (UBHKO-
XAMUYECKAHN METOBI aHaju3a.
Crierupuieckre peaKiiuy.
AHamuTA4YeCcKas xumus. | [Ipaktuyeckoe 3anarue 7. «XuUMHU- OITK-1.1.1
CoBpeMeHHas uaeHTH(UKaIMs | YECKUH,  (usudeckuii  u  (pusmMKo- OLIK 1' 3'1
BEIECTB XUMHUUYECKHH METOJIbI aHAIN3a. "
JlaboparopHas pabota 6. «XuMHudecKas
UIeHTU(DUKAIINS BEIIECTBY.
CamocrtositenbHass  pabora.  Dusmko-
XUMHUYECKAEe MeTOAbl aHamm3a. (1.
8.5.6).
Jlexmusa 8. OcHOBHEBIE HOHSTUA
OpPraHWYECKOW XVMHH, UCTIONb3yEeMbIC B
OCHOBBI OPraHMYECKOW XUMHH XUMHH BMC. AMHMHOKHCIIOTBI,
" xyvpy | TCTTHIBL, Oenku. OCHOBHBIE TIOHSTHS U
BHICOKOMOIICKYJIAPHBIX croco6bl nonydenuss BMC. CaoiicTsa OIIK-1.1.1
T —_— (BMC) MTOJIMMEPOB U MX MCIIOJIb30BaHUE. OIK-1.3.1
[Tomumepst

[IpakTiaeckoe 3aHATHE 8.
«ITonumepsi».




CamocrositensHast paborta. CBoiicTBa
MTOJIMMEPOB U MX NpuMeHeHue (1. 8.5.2,
m. 8.5.7).

Jist 3a04HOM (OPMBI 00yUEHUSI:

n/n

HaumenoBanmue pasaesia
JMCHUIJINHBI

Conep:xanue pasgeaa

HNuaukaropsl
JTOCTHKEHUS
KOMIIeTeHIIU

OCHOBBI XUMHYECKOH
TEPMOJIMHAMUKHY.
XuMnueckasi KHHETHKA U
paBHOBecHE

Jlexuus 1. DHepretuueckue 3PpQeKTol
XUMUYECKHX MPOLECcCOB U (Pa3oBbIX
nepexonoB. TepMoauHaMUYECKHE
¢ysnkunu. CKOpOCTh XUMHUUECKUX
peaxuii, BIUSHUE HAa HEe Pa3INIHBIX
(akTOopoB. XMMHUUECKOE PaBHOBECHE B
TOMOTEHHBIX peakuusax. CmemeHue
paBHoBecus1, npuHuun Jle-Ilarense.

JlaboparopHas pabota 1. «Onpenenenne
MOJISIPHOM Macchl SKBUBAJICHTA
BEIIECTBA»

CamocrosiTensHast pabota. DTarbl
CO3/IaHUs] AaTOMHO-MOJICKYJISIPHOTO
yuenus (m. 8.5.1, m. 8.5.8).

OIlK-1.1.1
OIlK-1.3.1

Crpoenue
MEPUOJUYECKUI 3aKOH u
NepUoInYECcKas cucreMa
anemenToB JI.M. Menpaeneepa

aTroma,

CamocrosTenbHas pabora. CTpoeHne
aToMa, MepUOANYECKUN 3aKOH U
MEPUOINYECKAs] CHCTEMA 3JIEMEHTOB
.. Menneneena (1. 8.5.1, . 8.5.8).

OIlK-1.1.1
OIIK-1.3.1

XuMuyeckas CBsi3b U CTPOEHHUE
MOJIEKYJI

Jlexmsa 2. OCHOBHEBIE THUIIBI
XUMHAYECKnX  cBsa3er. KoanenTHas,
WOHHAS, METaJUTN4YecKasi, BOJOPOIHASL
cBa3u U ux ocobennoctu. IloHsarue o
METOJIe MOJICKYJIIPHBIX OpOUTAJICH.

CaMocTosTeNbHas pabora.
ITpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJT
(m. 8.5.1, m. 8.5.8).

OIlK-1.1.1
OIIK-1.3.1

VYyenne 0 pacTBopax.
DIEeKTPOTUTHYCCKAS
JICCOTIHATIHS

Jlaboparopnast pabora 2. «Capur
XMUMHYECKOT0 PABHOBECHSI.

CamocrosiTenbHast pabora.
AmdorepHocts. ['mnponus. OOMeHHbIE
peaxkuy B pacTBOpax

(m. 8.5.1, m. 8.5.3, m. 8.5.8).

OIlK-1.1.1
OIIK-1.3.1

Xumust METAJLJIOB.
DIEKTPOXUMHUUYECKUE CUCTEMBI

JlaboparopHas paborta 3. «3yueHue u
aHaJIM3 XUMHYECKOH aKTUBHOCTH
METaJJIOB B OKPY KarolIel cpeie ¢
YUETOM 3HAYEHUH MX 3IEKTPOAHBIX
MIOTEHIIMAJTIOBY.

CamocrositenpHast  pabota. CrocoOw
3alIUThl METAUIOB OT KOppo3uu (II.
8.5.1, m. 8.5.3, m. 8.5.8).

OIlK-1.1.1
OIlK-1.3.1

HucniepcHble  cUCTEMBI U
KOJUIOUJHBIE PACTBOPHI

Jlexuus 3. JucnepcHble CUCTEMBI U UX
KJIACCU(DUKAITHSL. Konmnounguoe
COCTOSIHHME  BEINECTBAa, KOJUIOMIHBIC

OIIK-1.1.1
OIIK-1.3.1




pacTBOPEL. Crioco0sl MOJTYYCHUS
KOJUIOMIHBIX  pacTBOpoB. CrpoeHue
KOJUIOUTHOM YaCTHIIBL, TIOHSITUE
rpaHyisl W Munebl.  Koarymsus
KOJUIOHMJIOB.

CamocrosTenpHast pabora.
ONEeKTpUYECKUN  3apsl  KOJUJIOMIHBIX
yactunl. Koarymsiius xoimounos. (1.
8.5.1,m. 8.5.4)

Jlexmms 4. Kiaccudukanus MeETOAOB
aHajau3a. KauecTBeHnsbIi Hu
KOJWYECTBCHHBIH  aHAM3Bl.  XHWMH-
YeCKHi, (QU3NYCCKHH W (HU3HKO-
XUMHYECKUN METO/IEI aHanmus3a.

AHanuTudeckas XUMUSL. | CrenududecKue peaKiu. OIIK-1.1.1
7 CoBpeMeHHasT HICHTHDUKAIHAS
OIlK-1.3.1
BEIIECTB JlaboparopHast paboTa 4. «XuMudeckas
UICHTU(HUKALS BEILIECTBY.
CamocrositensHast  pabora.  Duzmko-
XUMHYIECKHE METOIbI aHamm3a (11. 8.5.6).
OCHOBBI OpraHMYECKOW XUMHH
u xumun | CamocrosrenbHas pabora. CoiicTBa OIK-1.1.1
8 BBICOKOMOJIEKYJIISIPHBIX MOJIMMEPOB U UX NpuMeHeHue. (1. 8.5.2, e
» OIlK-1.3.1
COCTMHECHHH (BMCO). | m. 8.5.7)
ITonumepst
5.2. Paznensl TUCHUIUTAHBI U BUABI 3aHATHI
st ouHo#t hopMBbI OOyUEHHUS:
Ne
w/n HaumeHnoBaHue pa3aesioB JUCHHMIIIMHBI JI 113 JIP CPC Bcero
1 2 3 4 5 6 7
HOBBI XUMHUYECKOM TEPMOINHAMHKH.
1 OcHo €CKO epMOInHA 5 2 4 7 15
XUMuUecKass KHHETHKA ¥ PaBHOBECHE
CrtpoeHne aromMa, NEpPHOJMYECKHH 3aKOH U
2 | mepuoauyeckas cucrema  amementoB .U 2 2 0 7 11
MenneneeBa
3 | Xumuueckast CBsI3b U CTPOCHUE MOJIEKYJT 2 2 2 7 13
Yduenne o acTBOpax.  DJIEKTPOJIMTHYECKAS
4 pactBop P 2 2 4 7 15
JMCCOLMAIHS
5 | Xumus MeTauioB. DIEKTPOXUMHUYECKUE CUCTEMBI 2 2 4 7 15
6 | AucnepcHble cUCTEMBI M KOJIJIOUIHBIE PACTBOPEI 2 2 0 7 11
Ananutuyeckas XUMHSL. CoBpeMeHHas
7 p 2 2 2 7 13
WJICHTU(HKAIINS BEIECTB
OCHOBBI ~ OpPraHMYecKO  XMMUM W XHMHHU
8 | BBICOKOMOJIEKYJISIPHBIX COEIMHEHU (BMO). 2 2 0 7 11
[Tommmepst
Hroro 16 16 16 56 104
KoHtposb 4
Bcero (o0mas TpyJ0eMKOCTb, 4ac.) 108




Jist 3a0uHOM (OpMBI OOYUEHUS:

ij‘(-r’l HaumeHnoBaHue pa3iesioB TUCHHILIMHBI JI 113 JIP CPC Bcero
1 2 3 4 5 6 7
1 OCHOBBI XUMAYECKOH TEPMOTUHAMUKH. 1 0 1 20 29
XuMHUecKasi KHHETHKA U paBHOBECHE
CtpoeHune aroma, TEPHOAWYECKHH 3aKOH U
2 | mepuoguueckas  cucrema  anementos  JI.U. 0 0 0 6 6
Meneneesa
3 | Xumuueckast CB3b U CTPOCHUE MOJIEKYJT 1 0 0 6 7
4 YyeHne 0  pacTBOpax.  DIEKTpOJIUTHYECKas 0 0 1 12 13
JICCOTIHAITHS
5 | Xumust MeTamioB. DICKTPOXUMUYECKHE CUCTEMbI 0 0 1 16 17
6 | JucnepcHble CUCTEMBI M KOJJIOWIHBIC PACTBOPEI 1 0 0 12 13
7 AHnanutuyeckas XUMUSL. CoBpemMeHHas 1 0 1 20 22
WCHTH(UKAINS BEIIECTB
OCHOBbl ~ OpPraHMYECKOM  XUMUU U XUMUHU
8 | BBICOKOMOIIEKYIISIPHBIX COEIMHEHUH (BMC). 0 0 0 4 4
ITonumepsl
Utoro 4 0 4 96 104
KonTpoins 4
Bcero (001as Tpy10eMKOCTb, Yac.) 108

6. OueHouyHbIe MaTEPHUAJIbI VIS IPOBEIEHUs TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH U
NMPOMEKYTOUYHOH aTTecTAMU 00y4aI0OIIUXCS M0 JUCIUITHHE

OneHouyHble MaTepHalbl MO TUCLUILUIMHE SBISIOTCS HEOTHEMJIEMOM YacThi0 padboueit
IPOrpaMMbl M TPEACTABIEHBI OTAEIbHBIM JOKYMEHTOM, PAacCMOTPEHHBIM Ha 3acelaHuu
KadeIpsl U YTBEPKIECHHBIM 3aBEIYIOIINM Kadeapoil.

7. MeToaudyecKue YKazaHus 1J1s1 oﬁyqamumxcsl 10 OCBOCHHMIO JUCHMUITJINHBbI

[TopsaoK M3yd4eHHs] TUCUUIUIMHBI CIIETYOIIUN:

1.  OcBoeHue pa3lenoB AUCHUILUIMHBI MPOM3BOIUTCS B MOPSAIKE, NMPHUBEIEHHOM B
paznene 5 «CopepkaHue W CTPYKTypa MUCHHUIUIMHBD). OOydYaromIMiics NOHKEH OCBOUTH BCE
paszensl JUCHMILIMHBI, MCIIOJIb3Ysl METOJMUECKHUEe MaTephalibl JUCLUILIMHBI, a Takke ydeOHo-
MeTou4ecKoe o0ecreueHne, NpruBeIeHHOE B pa3zeiie 8 padouel mporpaMMel.

2.  Jlns <dopmupoBaHHS KOMIIETEHLUMH O0OydyaromMics JOJDKEH IpeJICTaBUTh
BBITTOJIHEHHBIE 33/IaHUsI, HEOOXOIUMBIE /ISl OLIEHKW 3HAHWH, YMEHUH, HABBIKOB M (WJIM) OIBITa
NEeSITeIbHOCTH, NPEIYCMOTPEHHBIE TEKYUIMM KOHTPOJIEM YCHEBAaeMOCTH (CM. OIICHOYHBIE
MaTepHabl 10 AUCITUTUINHE).

3. Ilo uToram TeKymero KOHTPOJs yCHEBAaeMOCTH MO JUCLMIUIMHE, 00ydarouuiics
JIOJDKEH TIPOUTH MPOMEKYTOYHYIO aTTECTALUIO (CM. OIEHOYHBIE MAaTEPUAIIBI 110 TUCIUILIIIHE).

8. Onucanne MaTepuaIbHO-TEXHHYECKOI0 M Y4eOHO-METOANYECKOro odecneyeHms,
He00X0MMOro JJIsl peajin3aliii 00pa30BaTeJbHOI NPOrpaMMBbl N0 JHCHHUIIIMHE

8.1. TlomemieHus: MNpeACTaBISAIOT CO0OW y4eOHBIE ayIWTOpUU JJs TPOBEICHUS
YUEOHBIX 3aHATHH, NPETYCMOTPEHHBIX TMPOTPaAMMON CIHEIUAINTETa, YKOMIUICKTOBAHHBIC
CHEIMAM3UPOBAHHON y4eOHOUW MeOelbl0 M OCHAIICHHBIE OOOpYIOBAHUEM M TEXHUYECKUMH
cpencTBaMu OOyYEHUs, CIAYKallUMU I TIPEACTaBICHUS y4eOHOW HHpopManuu OOIbIION
ayJUTOPUU: HACTEHHBIM DKPAaHOM (CTAlMOHAPHBIM WM TIEPEHOCHBIM), MApKEPHON TOCKOW M
(W) MEJIOBOM TOCKOM, MYJTBTUMETUUHBIM TPOCKTOPOM (CTAIIMOHAPHBIM HIIA TTIEPEHOCHBIM).




Bce nmnomemienus, ucnonb3yemble JUIsI  MPOBEACHUS  Y4eOHBIX  3aHATUH U
CaMOCTOSITENIbHOW pabOThI, COOTBETCTBYIOT JICHCTBYIOIIMM CAHUTAPHBIM M TPOTHBOIIOKAPHBIM
HOpMaM U TpaBUIIaM.

Jlns  mpoBeneHHs J1aOOpaTOpPHBIX PadOT wHcmoib3yercss Jgabopatopus Kadeaps
«JlabopaTtopust 00IIEH XUMHK», OOOpYAOBaHHAs CICAYIOIIMMHU MprOOpamu/CrieuaIbHOM
TEXHUKOH/YCTaHOBKAMH HCITOJIb3YEMbIMH B y4eOHOM ITpoIiecce:

— XUMHYECKHE CTOJIBI JaO0OpaTOpHEIE;

— THUTPOBAJbHBIC CTOJIBI;

— cucTeMa MPUTOYHO-BBITSDKHOW BEHTHIISIIHH;
crektpodoromerp YP-6100 TM «OKOBBIOY;

— wmukpockon Ansramu MET 6C.

[TomenieHust 1151 CaMOCTOSITEIILHON pabOThl 00YYAIONINXCSl OCHAIIEHBI KOMITBFOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTu «VHTepHeT» M obecriedeHueM J0cTyna B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHHBEPCHTETA.

8.2. VYHuBepcuter obecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMIEH3UOHHOTO U
CBOOOJTHO PaCIPOCTPAHSAEMOI0 IMPOrPAMMHOIO OOECIHECUeHHs, B TOM YHCIE OTECYECTBEHHOTO
IIPOM3BOJICTBA:

—  MS Office;

- OmneparmonHas cuctema Windows;

- Antusupyc Kacnepckuil.

8.3. OOywarommumcsi obecriedeH JocTyn (yOaJeHHBIA JOCTYH) K COBPEMEHHBIM
poeCCHOHATBLHBIM 0a3aM JTaHHbBIX:

—  DneKTpoHHO-OMONHMOTEYHast cucTemMa wu3naTenscTBa «JlaHb». [DIEKTPOHHBIN
pecypce]. — URL: https://e.lanbook.com/ — Pexwum qoctyma: 1jist aBTOpHU3. MOJIb30BATEIICH;

—  DuekTpoHHO-OuOIMOoTeYHas cucteMa ibooks.ru («Aitbyke»). — URL: https://
ibooks.ru / — Pexum mocTyma: Uit aBTOPHU3. MOJIb30BATENCH;

—  Dnexrponnas 6udnuorexka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUJIS aBTOPHU3. TIOJIH30BATEIIEH;

— EnumHoe okHO focTyma K 0oOpa3oBaTelbHBIM  pecypcaM -  KaTajor
00pa30BaTeNbHBIX HHTEPHET-PECYPCOB U MOJIHOTEKCTOBOM 3JIEKTPOHHON y4eOHO-METOAMYECKON
oubmmoTeke i odiiero u npodeccuonansHoro oopaszosanusi». — URL: http://window.edu.ru/
— Pexxum goctyna: cBOOOAHBIH.

—  Cnosapu u sarmmkimonequn. — URL: http://academic.ru/ — Pexum mocrymna:
CBOOOIHLIIA.

- Hayunas snexktponHas 6ubnaunoreka "KubepJlennnka" - 370 Hay4yHast 3J1€KTPOHHAS
O0ubnuoreka, MOCTpOEHHas Ha mapagurme OTkpbiTod Hayku (Open Science), OCHOBHBIMH
3aJauaMi KOTOPOH SIBJISIETCS MOMYJSAPU3aIMsl HAYKU M HayYHOU JIEATENIbHOCTH, 0OLECTBEHHBIN
KOHTPOJIb KadyecTBa HAYYHBIX IMyONWKAlWH, pa3BUTHE MEKIUCIUIUIMHAPHBIX HCCIIETOBAHHIA,
COBPEMEHHOI'0 MHCTUTYTA HAyYHOH PELEH3UH U MOBBIIIEHNE IUTUPYEMOCTH POCCHICKON HayKH.
— URL: http://cyberleninka.ru/ — Pesxum moctyrma: cCBOOOIHBIH.

8.4. OOyuaromumcsi obecrieueH JOCTyN (yAaJI€HHbBIM AOCTYN) K MH()OPMAIMOHHBIM
CTIPaBOYHBIM CHCTEMAM:

— Hanumonanenenii  OtkpeiTelii  YHuBepcurer  "MHTYUT".  becmiatHoe
oOpazoBanue. [ DnexTpoHHbIil pecype]. — URL: https://intuit.ru/ — Pexxum goctymna: cBOOOTHBII.

8.5. IlepeueHp TmeYaTHBIX W  DIEKTPOHHBIX  WM3AaHWH, UCIOIB3YEMBIX B
o0pa3oBaTebHOM IpOIlecce:

8.5.1 MacnennukoBa JI.JI., CremanoBa W.B., BaiimapamBuaun M.M. Beimonaenue
TECTOBBIX PabOT Mo AMCHUILTHHE XuMHus: yueoHoe nmocobue. CI16.: ®I'BOY BO IMI'VIIC, 2020.
—56c.

8.5.2 Cmupnosa T.B., CaxapoBa A.C. KpaTtkuii kypc xumuu: yuyeOHOe mocodue s
obyuarontuxcst mo HanpasieHuto 20.03.01 «Texnocdepnas 6e3onacHocTsy. CI16.: ®I'BOY BO


https://e.lanbook.com/
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II'VIIC, 2017. - 69 c.

8.5.3 ConoBreBa B.fA., CrenmanoBa W.B., AOy-Xacan M.C., Caxapora A.C.
XUMHUYECKHE UCTOYHHUKH TOKa: yueOHoe mocodue. CI16.: ®I'BOY BO III'YIIC, 2020. — 53 c.

8.5.4 Crarosckas JI.b., baiimapamBuiun M.M., Ab6y-Xacan M.C., Crapuykos /.C.,
Opos O.B., CaxapoBa A.C., KabanoB A.A. HHHOBallUOHHBIE €CTECTBEHHO-HAY4YHBIC U
TEXHOJIOTUYECKUE PEUICHHS B CTPOUTEIBHOW JEATEILHOCTH, NPUMEHSEMbIC [UIS 3allUThI
OPUPOIHO-TEXHOTEHHBIX CHCTEM: yueOHoe mocobue ans maructpantos. — CII6.: ®I'BOY BO
[I'YIIC, 2017. - 61 c.

8.5.5 Cgrarosckas JL.b., Jlepraués A.M., ConosbeBa B.S., CaxapoBa A.C., AGy-Xacan
M.C., baiinapamBuwin M.M., Kypanosa O.H. ['eoxumuyeckas 3amura TpupoIHO-TEXHOTCHHbBIX
cucreM: yueoHoe nocodue CII6.: DI'BOY BO III'VIIC, 2018. — 98 c.

8.5.6 Copemennas naeHtudukaius Bemects: yueoHoe nmocoodue / I'epke C.I'. Unbucor
H.IT. — CII6.: IIT'YIIC, 2009. — 36 c.

8.5.7 JlaryroBa M.H., Makaposa E.U. IlonumepHbie MaTtepuanbl: yuedHOe mocodue. -
CII6.: [II'YIIC, 2011 — 24 c.

8.5.8 Crarognckas, JI. b. CoBpemennas xumus: yuebHoe nocodue / JI. b. Carosckas. -
MockBa: Y4eOHO-METONNYECKUN IIEHTP M0 00pa30BaHUIO HA YKEJIE3HOAOPOKHOM TPAHCIOPTE,
2013. - 251 c.

8.5.9 CgoiictBa p-anementoB: yueOHoe mocobue / JI.b. Cparosckas— CII6.: ®I'BOY
BO III'VIIC, 2015. - 80 c.

8.5.10 Crarogckas JI.b. u np. XuMu4eckue, SKOJOTUICCKUEC U TEXHHYECKHUE aCTIEKTHI S-
u d-3nemenToB: yuebHoe nocobue. — CII6.: [II'VIIC, 2014 — 61.c.

8.6. IlepeueHn pecypcoB MH(OPMALIMOHHO-TEIIEKOMMYHUKAITHOHHOMN ceTH
«MHTepHET», HCIIONB3YEMBIX B 00pa30BaTEILHOM IPOIIECCE:

- JInunerii xkabuner DUOC [DnextponHsii pecypc]. — URL: my.pgups.ru —
Pexum noctyna: anst aBTOpU3. MOJIB30BaTENEiH;

— DneKkTpoHHas MHPOPMAIIMOHHO-00pa3oBaTenbHas cpeaa. [ DIeKTpOHHBIN pecypc].
— URL.: https://sdo.pgups.ru — Pesxum mocTtyma: i aBTOPHU3. MOJIb30BATENCH;

- DOneKTpOoHHBIH (POHJI MPaBOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIL[UU —

URL.: http://docs.cntd.ru/ — Pesxum goctyma: cBOOOIHBIH.

Pazpabotumk paboueil mporpaMmsl, e ,_g > - A.C. Caxaposa
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