SEJEPAJIbHOE ATEHTCTBO XEJIESBHOILOPOXHOI'O TPAHCIIOPTA
denepanbHOE roCy1apcTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKACHUE
BBICILIET0 00pa30BaHUs
"VpanabCckuii rocyJapCTBEHHBIH YHUBEPCUTET IyTel cooOmieHus"
(®T'BOY BO YpI'VIIC)

b1.b./1.12 Xumus

pabouasi mporpaMMa JTUCIUILIUHBI (MOITYIIS)

3akperurena 3a kadenpoit EctecTBeHHOHay4YHbIe IHCIHUIIIHHBI
VYaeOHbIH TuTaH 23.05.05 CO - 2021.plx
23.05.05 CucreMs! obecriedeHus JBHKEHUS TIOE3710B

Crermanmsarnms TenekOMMyHHKAIIMOHHBIC CHCTEMBI M CETH XKEeJIE3HOAOPOKHOTO TPAHCHIOPTA
Kpannpukanns HHKeHep nyTei coo01meHust
®dopma oOydeHns OYHas
O6wem mucrmmmmas! (Moayist) 3 3ET
Yacos 1o yueOHOMY ILIaHy 108 YacoB KOHTaKTHOI pabOTHI BCETO, B TOM YHCIIE:

B TOM 1HCIIE: ayauTopHas paboTa

ayIUTOPHBIEC 3aAHATUSL 36

TCKYIIHUE KOHCYIIbTAllUM 110 J'Ia60paTOpHLIM 3aHATHAM

CcaMOCTOSITEIbHAS paboTa "
p B3aumMoieiicTBrE M0 BOMPOCAM TEKYIET0 KOHTPOJIS:

IMpomexyrouHas aTTecTanus 1 GOPMEI
KOHTPOJIS:
3a4yeT | KOHTPOJIbHbIE

KOHTpOJIbHas paboTa

Pacnpez[e.ne}me YacoB TUCHUILIMHBI IO ceMeCTpaM

Cemectp
(<Kypc>.<CemecTtp Ha 1(1.1)
Kypce>) Uroro
Henens 18
Bun zanstuii vl | PO | vi PIl
Jlexuum 18 |18 |18 |18
JlaGopaTopHbie 18 (18 [18 |18
Hroro ayn. 36 |36 |36 (36
KonTakTHas pabora 36 |36 |36 |36
Cam. pabota 72 172 |72 |72
HUTtoro 108 | 108 | 108 | 108

38,3
36
1,8
0,5
0,5



1. HEJIb 1 3AJAYH OCBOEHUSA JUCHUIIJIMHBI (MOAY JISA)

1.1 | Lenp ocBoeHUsI AUCHUILIUHEI - POPMUPOBAHUE HAYYHOTO MUPOBO33PEHHs, OBNaJcHHE TEOPETHYECKUMU OCHOBAMU U
MIPAaKTHYECKUMH HaBBIKAMH B 00JIACTH ITPUMEHCHNS XMMHUUECKAX METOJIOB Ha JKEJIC3HOIOPOKHOM TPAHCIIOPTE U
0a30BBIMH 3HAHUSAMU JUIS YCHEHIHOTO YCBOSHHS JUCHUILINH NPO(HEeCCUOHANTBHON HAPaBICHHOCTH.

1.2 | 3agaun AUCUUIUTHHEL ()OPMUPOBAHUE 3HAHMIT 00 OCHOBHBIX XMMHUYECKUX HPOIECCaX U CBOMCTBAX BaKHEHUIINX
XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU NIPOCTHIX U CIOXKHBIX BELIECTB; (OPMUPOBAHUE YMEHUH IIPEACKa3bIBATh
BO3MO>KHOCTb M HallpaBJIeHHE MPOTEKAHUs] XUMHUYECKUX PEAKLUI, YCTAHABIUBATH B3aUMOCBSI3H MEXKIYy CTPOSHUEM
BEIIECTBA U €0 XUMHUECKMMU CBOMCTBAaMHU, [10JIb30BAThCS COBPEMEHHOM XMMUYECKOM TEpPMUHOIOTUENH; OBJIaZICHUE
HaBBIKAMHU PACYETOB C UCIIOIb30BAHUEM OCHOBHBIX IIOHATHH U 3aKOHOB CTEXUOMETPUH, 3aKOHA JEHCTBYIOLIUX MacCC,
HaBBIKAMH pabOThI ¢ XMMUUECKOH mocya0H, mpubopamu; GOPMUpPOBaHHE HAYIHOTO MBIIIJIEHHUS U IPUMEHEHUE
XMMHUYECKUX 3HAHUH B IPO(QECCHOHATBHON IeSTETEHOCTH.

2. MECTO JUCHHUIIIMHBI (MOAYJIsA) B CTPYKTYPE OII

Iuxn (paznmen) OIT: b1.B.J

2.1 TpedoBaHusi K NpeIBAPUTEILHOMN MOATOTOBKE 00y4aIONIIErocs:

Jns u3ydeHus 1aHHOM AUCLUILTHHBI HEOOXOAUMBI 3HAHHS, YMEHUS U HAaBBIKU, IPUOOPETEHHBIE B 00I€00pa30BaTENbHBIX
YUPEXKICHUSX.

Y o6yuatomerocs J0JHKHBI OBITh CHOPMUPOBAHBL:

3HaHUS: OCHOBOIMOJIATAIOMINX XUMUYECKUX TTOHATHH, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEH; 0 MECTEe XUMHU B COBPEMEHHOM
Hay4HOH KapTHHE MUpa; POJIM XUMUH B JOpMUPOBaHNY Kpyro3opa 1 (pyHKIMOHAIBHONW IPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS
IIPAaKTUYECKUX 3ajad.

YMeHUs: yBEpEHHO MOJIB30BAThCA XMMUIECKON TEPMHUHOIOTHEN H CHMBOJIHKOI; 00pabaThIBaTh, OOBICHAITH PE3yIbTaThI
MPOBEIEHHBIX OMBITOB U J€NaTh BHIBOJbI; JaBATh KOINYECTBEHHBIE OLIEHKH U IPOBOAUTH PACUETHI IO XUMHUYECKUM (HOpMyNaM U
YPaBHEHUSIM.

Brnanenne: 0CHOBHBIMH METOJAMH HAyIHOTO MO3HAHMS, HCTIOIB3YEMBIMH B XMMUH: HAOMIONCHNE, OIIICAaHHE, H3MEPEHHE,
SKCTIEpPUMEHT; IIPaBUIaMHU TEXHUKU O0€30MaCHOCTH IPH UCIOIb30BAaHUU XMMUUECKHUX BEILIECTB.

2.2 I[HCHI(I]'[J'II/IHLI U MPAKTUKH, I KOTOPBIX OCBOCHHUE JTAHHOM M CIUTLTHHBI (MOI[y.]'Ifl) HE00X0IMMO KaK npeamecryromee:

3HaHUSI XUMUN HCIIOJB3YIOTCA ITPHU OCBOCHUH PA3ACJIOB AUCHUIUINH, IPUMEHAIOINX OCHOBHBIC 3aKOHBI U METOAbl XUMHUU.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB IO JUMCIMIIVIMHE (MOAYJI10), COOTHECEHHBIX C
IJIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHH S OGPA30BATEJILHOM ITPOT'PAMMBI

OIIK-1: Cnioco0eH pemiarTs HHKEHePHbIE 32124 B IPO(eCcCHOHAIBHOM 1eSITeJIbHOCTH € HCI0JIb30BaHHEM METO/10B
€CTeCTBEHHBIX HAYK, MATEMAaTH4Y€eCKOI0 aHAIN3a U MOJeJIUPOBAHUS

OIIK-1.3: 3HaeT OCHOBHBbIE IOHATHS M 3aKOHbI XUMHH, CIIOCO0EH 00BSICHATD CYIIIHOCTh XUMHYECKHUX SIBJICHUI M IpoLeccoB

B pe3yabrare 0cBOCHHMS AUCHUIVIMHBI 00y4aIOLIUICS J0IKEH

3.1 |3Harn:

3.1.1 | OCHOBHBIC TTOHATHS U 3aKOHBI XUMHUH, XUMHUYCCKHE MTPOUECCHI U CBOMCTBA BaXKHEUILINX XUMUYECKUX JIEMEHTOB U
06p33y€MHX HMHU IPOCTHIX U CIIOKHBIX BEIICCTB.

3.2 | YmeTh:

3.2.1 | OOBSCHATH CYITHOCTb XMMHUYCCKUX SIBJICHUH 1 IPOLCCCOB; MPEACKA3bIBATh BO3MOKHOCTD MMPOTCKAHUSA XUMHYICCKUX
peaKHI/Iﬁ Ha OCHOBC U3BCCTHBIX TCPMOJANHAMUYCCKUX BEJINYNH U HAIIPABJICHUE CMCIIICHUS XUMHUYCCKOTO PABHOBECHUSA TIPH
HU3MCHCHHUH (I)aKTOPOB BHEITHEH CpEbl; YCTaHABJIUBATH B3AaUMOCBA3U MEKAY CTPOCHUEM BEIIECTBA U €TI0 XUMUYECKUMHU
CBOﬁCTBaMH; IIOJIB30BaThCA COBpeMCHHOfI XUMHYECKOU TepMHHOJ’IOFHCﬁ; BLIGI/IpaTL 6e30MmacHbIe CrIoCOObI paGOTbI C
XUMHUYCCKUMU PCAKTHBAMH U IIPUMCHATH XUMUYCCKUC 3HAHUS B HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH.

3.3 | Bmanersn:

3.3.1 | HaBbIKaMM PacUyeTOB C HCIOJIb30BAHNEM OCHOBHBIX TOHATHUI U 3aKOHOB CTEXHOMETPHH, 3aKOHA JEHCTBYIOLINX Macc,
HaBBIKAMHU pabOTHI C XUMHIECKOH MOCYI0H, MPHOOpaMH.

4. CTPYKTYPA U COIEP KAHUE JTUCIUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3iesioB U Cemectp/| YacoB | Kommnerenu | Jluteparypa A
3aHATHSA | TeM /BUJ 3aHATHSA/ Kype (axkamemu uu KTHBHbBIE
YeCKHUX) hopmer

Paznen 1. OcHOBHBIE 3aKOHBI
xumuu. [lepuoanyecknii 3aKoH.
CTpoenne u CBOIiCTBA BElECTB,
XUMHYECKHX CHCTeM. XMMHUYeCKast
CBA3b.




1.1 OCHOBHBIE IOHATHS U 2 OIIK-1.3 JI1.1J11.2
CTEXHMOMETPHUECKHE 3aKOHBI XUMUU. JI1.3J12.1
3aK0oH COXpaHEHHs MACChl. 3aKOH 01323354
MTOCTOSTHCTBA COCTaBa. 3aKOH KPaTHBIX 35
otHomeHuii. CTpoeHue atoma.

[Tepuonuueckas cucrema u
CHCTeMaTHKa 31eMeHTOB. OCHOBHBIC
XapaKTepUCTUKH AJIEMEHTOB. ['a30BbIC
CTEXHOMETPHUIECKHUE 3aKOHBI. Brs
XMMHUYECKOM CBSI3U B Pa3IHYHBIX
THIAaxX coequHeHuii. /Jlex/

1.2 [IpaBuia TeXHUKH 0€30MACHOCTH B 2 OIIK-1.3 JI3.1 JI3.3 OOGyueHue npaBuIaM
XUMHUUecKoi nabopatopuu. Kinaccet 9129233 34 | rexHuku 6€30MacCHOCTH
HEOPraHMYECKUX XUMUIECKHIX 95 Ha pabodeM MecTe.
coenuHeHui. /J1ab/ Pabora B ManbIx

IPYyIax ¢ peakTUBaMHU,
XAMHYECKOU MTOCYAOH,
npudopamy.

1.3 PactBOopbl. CIOCOOBI BRIpaX)KEHUS 4 OIlK-1.3 JIT.1JI1.2
KoHLeHTpauui. KonnuratusHele JI1.3J12.1
CBOICTBa pacTBOpOB. Teopust 213253 34
AJEKTPOJIMTUUECKOHN IUCCOLUALINN. 25
Bonopoasnsiit nokazatens. 'naponus
conei. /Jlex/

1.4 Onextponutsl. /J1a6/ 2 OIIK-1.3 JI3.1J13.3 PaboTa B MaibIxX

21323334 | rpynnax ¢ peakTuBamu,
95 XHMHUYECKOM TOCY/IOH,
npudopamy.

1.5 Bogopoansrii moka3zatens pH. 2 OIIK-1.3 JI3.1JI3.3 PaGoTa B ManbIx
Tunponns coneit. /J1a6/ 010253 D4 | rpynnax ¢ peakTHBaMHu,

25 XUMHYECKOM MOCY/IOi,
npudopamu.

1.6 Knaccupukaius 1 3aKOHOMEPHOCTH 2 OIIK-1.3 JIT.1JI1.2
MIOBEJECHNUS IUCIIEPCHBIX CUCTEM. JI1.3J12.1
YCTOHYMBOCTE ¥ METOBI 01323354
cTaOMIM3aluy JUCTIEPCHBIX CUCTEM. 25
IToBepXHOCTHO-aKTHBHEIC
BemecTna. /JIex/

1.7 W3ydyeHue 1eKLIMOHHOTO MaTepHaa. 20 OIIK-1.3 JI1.1 J11.2
®opMHUPOBaHUE OTUETOB 110 JI1.3J12.1J13.1
n1a60paTOpHBIM paboTaMm. JI3.2J13.3
Brinmonnenue 3a1aHuil KOHTPOIBHOM J3.4
paboTsl. [ToaroToBKa K 213233 54
tecrupoBanuio. /Cp/ 35
Pazgen 2. Xumudeckast
TEePMOTUHAMHKA M KHHETHKA.

2.1 OHepreTHKa XMMHUUYECKUX IPOIECCOB. 2 OIIK-1.3 J1.1J11.2
Ourponwusi, s3Heprus [ noocea, JI1.3J12.1
HaIpaBIEHHOCTh XUMUYECKUX 010223354
IIPOLECCOB. 3aKOHBI TEPMOAUHAMUKHU. 95
Kunernka XuMHU4eCKUX peakLuil.
3aKoH JEeHCTBYIOMINX Macc.

Karanuszaropsl. Xumudeckoe
PaBHOBECHE M METOJBI €0
cMerteHws. /Jlex/

2.2 CKOPOCTb XUMHUYECKUX PEaKIUi u 2 OIIK-1.3 JI3.1 JI3.3 Pabora B MaJIbIX
XUMHYecKoe paBHOBecHe. /J1ab/ 0109233 B4 | rpynnax ¢ peakTUBaMHu,

25 XUMHUYECKOH MOCyI0H,
npudopamu.

23 W3ydyeHue 1eKLIMOHHOTO MaTepHUaa. 10 OIIK-1.3 JI1.1 J11.2
dopmupoBaHUE OTYETA TIO JI1.3J12.1J13.1
nabopaTopHOii paboTe. BeimonHeHne JI3.2J13.3
3aJlaHuid KOHTPOJIBHO paboThI. J3.4
Ioaroroka k TectupoBanuio. /Cp/ 31323354

35

Pa3gen 3. DaexkTpoxumus.




3.1 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE 2 OIIK-1.3 JI1.1J11.2
peakuuu. [lonsaTue o creneHu JI1.3J12.1
OKHUCIICHHS DJIEMEHTOB B 21223324
coequHeHUsIX. OKUCIUTENBHO- 25
BOCCTaHOBHUTEIILHBIE CBOWCTBA
MIPOCTHIX BEIIECTB M XUMUIECKUX
coenuHeHul. /J1ex/
32 OKHCIINTENBHO-BOCCTAHOBUTEILHBIE 2 OIIK-1.3 JI3.1 JI3.3 Pabora B MajbIxX
CBOICTBa a30THOM, a30TUCTOM KUCIOT 2103233 D4 | rpynnax ¢ peakTuBamu,
u ux coneit. /J1a6/ 95 XUMHYECKOH TOCYIOH,
npudopamu.
33 DNEKTPOXUMHUYECKHE TMPOIIECCHI. 4 OIlK-1.3 JIT.1JI1.2
lanpBaHMYECKHE IIEMEHTHI, JI1.3J12.1
AKKYMYJISITOPBI, UCIIOJIb30BaHUE HA 213253 354
JKEJIE3HOI0POKHOM TPAHCIIOPTE. 25
Onexrponus. Karonnoe
BOCCTAaHOBJICHHE 1 aHOJHOE
OKHCIICHHE. DJIEKTPOIIH3 C aKTUBHBIM
Y MTHEPTHBIM aHOJIOM. 3aKOHBI
®apapnes. Boixoa no Toky. TonnusHbie
aNeMeHThL. BomoporHast sHepreTHkKa.
[Ipumenenue snexrponusa. [Iporeccst
KOPPO3UH ¥ METOJI5I OOPBOEI C
Koppo3sueit. /Jlex/
34 OTHOIIIEHNE METAJUIOB K KUCIOTaM U 2 OIIK-1.3 JI3.1 JI3.3 Pabora B MaJbIX
wenoyam. /J1a6/ D1 0225354 IpyIax ¢ peakTUBaMHu,
95 XHMHUYECKOM TOCY/IOH,
npudopamy.
3.5 DONEKTPOXUMHYECKUE CBOHCTBA 2 OIlK-1.3 JI3.1J13.3 PaboTa B MabIx
MeTaiuios. /J1a6/ 010253 D4 | rpynnax ¢ peakTHBaMHu,
25 XUMHYECKOM MOCY/IOi,
pUOOpaMH.
3.6 TanepBannueckoe meauenue. /J1ab/ 2 OIIK-1.3 JI3.1 JI3.3 Pa6oTa B Majbix
013233 54 | rpynnax ¢ peakTuBamu,
25 XUMHYECKOH MOCYI0H,
npubopamu.
3.7 W3ydyeHue 1eKLIMOHHOTO MaTepuaa. 20 OIIK-1.3 J1.1J11.2
dopMupoBaHUE OTYETOB MO JI1.3J12.1J13.1
ab0opaTOPHBIM padoTaMm. JI3.2 J13.3
Beinonnenue 3agaHuii KOHTPOJIBHOM J13.4
pabotsl. [ToaroToBka kK D1 5253 D4
TectupoBanuto. /Cp/ 25
Paznen 4. Oprannyeckasi XuMmus.
IHoaumepsl. Posib xumMum B oxpane
OKpYy:Kalollel cpeabl.
4.1 CBolicTBa BaXKHEHUIINX KIJIACCOB 2 OIlK-1.3 JIT.1JI1.2
OpraHUYEeCcKUX COEIUHEHUN, JI1.3712.1
0COOEHHOCTH CTPOCHHUS U CBOMCTBA 213253 34
pacnpoCTpaHEHHBIX 25
BBICOKOMOJIEKYIISIPHBIX COSTMHEHHH.
Ponp xumuu B oxpane okpyxaromeit
cpenpl. /Jlex/
4.2 JecTpyKius U AenoJuMepu3anus 2 OIIK-1.3 JI3.1 JI3.3 Pabora B MaJIbIX
mosmMepoB. /J1a6/ 0132253 54 | rpynnax ¢ peakTHBaMH,
25 XUMHUYECKOH MOCyI0H,
npudopamu.
43 W3yueHue JeKIIMOHHOTO MaTepHaia. 10 OIIK-1.3 JI1.1JI1.2
dopmupoBaHUE OTYETA IO JI1.3J12.1J13.1
nabopaTopHOi paboTe. BeimosHeHne JI3.2 J13.3
3a/laHui KOHTPOJIBHOH paboTEHI. J3.4
IoaroroBka k TectupoBanuio. /Cp/ 01323354

35




44

atrectanuu. /Cp/

IToaroroBka K MpoOMeEXKyTOUYHOM 1 12

OIIK-1.3

JI3.4

325

JI1.1J11.2
JI1.3J12.1J13.1
JI3.2J13.3

01023354

5. ®OHJ1 OHEHOYHbBIX MATEPUAJIOB

DoHJT OIICHOYHBIX MAaTEPUAJIOB 110 AUCHUIUIHHE, cocTosmui 13 ®OM m1g TeKyIero KOHTPOJIs U MTPOBEACHHS TPOMEKYTOUHON
aTTecTaluu 00yJaronIuxcsi, pa3padaTeiBaeTcs MO KaXI0W JUCIUILTUHE U XpaHUTCs Ha kKadeape. OneHOUHbIe MaTepUatbl
JyOJTMPYIOTCS Ha CTPAHUIIE JAHHOTO Kypca B CHCTEME JIIEKTPOHHOM moanepskku oOydenus Blackboard Learn (caiit bb.usurt.ru),
JIOCTYITHOM Yepe3 TUYHBIA KaOWHET 00yJalomerocs.
DOH/T OIICHOYHBIX MATEPHUAIIOB IS IPOBECHUSI IPOMEKYTOUHOMN aTTECTAI[MH O0YIAOIIMXCS [0 TUCIUILIHHE (MO/IYITI0), BKIFOUAst
MOPSIIOK IPOBEACHHS IIPOMEKYTOYHOH aTTECTALMH, CUCTEMY OLICHUBAHHUS PE3YJIbTATOB MPOMEKYTOUHON aTTECTALMH H KPUTEPHH
BBICTABJICHHS OLICHOK, IPUMEp THIIOBBIX 3aJJaHUH MIIM HHBIX MAaTePHAJIOB, HCOOXOANMBIX /IS OLICHKH 3HAHUH, YMEHUI U HaBBIKOB,
HCITOJIB3YEMBIX JUTSI IIPOMEKYTOYHOM aTTeCTalliu, MPUBEICH B MPHIIOKEeHUH | K paboueii mporpaMme AUCIATUTHHEL,

6. YHEBHO-METOIUMYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAYJIS)

6.1 IlepeyeHb OCHOBHOI M JONOJHHUTEIbHOH Y4eOHOM JTUTEePATyPhbl, HEOOXOAMMOI 1151 OCBOEHUS JMCUHUIIIMHBI (MOIYJIsT)

6.1.1. OcHoBHas yueOHasi JiuTEpaTypa

ABTOPEBI, COCTaBUTEITH 3ariaBue WznarenbcTBo, Web-ccpuika
rox
JI1.1 | Coxomos B. H. XuMmust: Kypc JeKIUH ISl CTYJICHTOB ExartepunOypr: | http://biblioserver.usurt.ru
crenuansaocreit 23.05.03 «IloaBmxHoOI cocTaB YpI'VIIC, 2019
JKEJIe3HBIX Jopory, 23.05.04 «DxkcmmyaTarus
JKeJe3HBIX Jopor», 23.05.05 «Cucremsl
obecreueHus IBIKEHUS IT0e310B», 23.05.06
«CTpOUTENBCTBO XKEJIE3HBIX JOPOT, MOCTOB H
TPaHCIIOPTHBIX TOHHENEI» BeeX GopM 00ydeHHs
JI1.2 [T'ypoB A. A., banaes XuMust: JomynieHo MUHHCTEPCTBOM Mockga: http://e.lanbook.com
®. 3., OBuapenko JI. obpasoBanus Poccuiickoii ®enepanuu B MITY um.
I1., Manosan B. H. KayecTBe yueOHMKA ISl CTyAEHTOB BBICIINX H.D. baymana,
y4eOHBIX 3aBeICHHU, 00YJAIONUXCS 110 2017
TEXHUYECKIM HAIIPaBJICHUSAM H CIICIIHAIBHOCTSIM
6.1.2. JlonosiHuTeEIbHAsA YuyeOHAasi IUTepaTypa
ABTOpBI, COCTaBUTENN 3ariaBue W3znarenscrBo, Web-ccrinka
ros
JI2.1 |T'munaka H. JI., 3amaun ¥ ynpaxHeHus 1o oO1Iei XUMUH: MockBa:
PabunoBHY B. A. y4eOHOe ITocoOue AJIsI CTYACHTOB BY30B Wnrerpan-
HEXMMHYECKUX CHEIHATbHOCTEN IIpecce, 2008
6.1.3. MeTtoanyeckue paspadoTku
ABTOpBI, COCTaBUTENIN 3ariaBue WznarenscrBo, Web-ccrinka
roj
JI3.1 | Aprembesa E. I1., [TpaBuia TexHUKHN Ge30macHOCTH B xumuueckoid | EkatepunOypr: | http://biblioserver.usurt.ru
Coxkornos B. H. nabopaTopuu: MeToAnYecKre pekoMenaamuu mo | YpI'VIIC, 2019
BBITIOJTHEHHIO JJA0OPAaTOPHBIX PadOT ISt
CTYHEHTOB BcexX (hopM o0ydeHUs
crnenuanbHocTer 23.05.03 «IloaBmxHOM cocTaB
MKEJIE3HBIX 10por», 23.05.04 «DkcruryaTanus
JKeJIe3HbIX Jopory, 23.05.05 «Cucremsl
o0OecIieueHns ABIKEHMS T0e310B», 23.05.06
«CTpOUTENBCTBO KEJIE3HBIX TOPOT, MOCTOB H
TPaHCIIOPTHBIX TOHHENEI»
JI3.2 | Aprembesa E. I1., [MonrotoBka k denepaIbHOMY HHTEPHET- ExartepunOypr: | http://biblioserver.usurt.ru
Huxonsckas H. 1O. 9K3aMeHy B cepe mpodeccunoHaIFHOTO YpI'VIIC, 2019

00pa3oBaHUs [0 XUMHHU: METOJANYCCKHE
PEKOMEHIAITUH IO OPTaHU3AIIH
CaMOCTOSITENTFHON paOOThI CTYACHTOB
crnenuansHocTer 23.05.03 «IloaBuxHOM cocTaB
JKeJe3HBIX J1opor», 23.05.04 «Dkcrutyaranus
JKeJIe3HBIX Jopory, 23.05.05 «Cucremsl
obecreueHys ABIKEHUS 1T0e310B», 23.05.06
«CTpOUTENBCTBO KEJIE3HBIX JOPOT, MOCTOB H
TPAHCHOPTHBIX TOHHEJEH» BCeX POpPM 00yIeHUS




ABTOpBI, COCTaBUTEIH 3ariaBue WznarensctBo, Web-ccrinka

ron

JI3.3 | Aprembesa E. I1.,
Coxojos B. H.,

Huxomnsckas H. 1O.

XuMUs: METOMUYECKHE PEKOMEHAALINH 110
BBIMOJIHEHHIO JTAOOPATOPHBIX PabOT IJ1st
CTYHEHTOB Bcex hopM 00ydeHUs
crieruanbaocTelt 23.05.03 «IloaBuxHOM cocTa
JKeNe3HbIX A0por», 23.05.04 «DkcrutyaTanus
JKeJe3HBIX J1opor», 23.05.05 «Cucrembl
obecreueHys IBIKEHNUS T0e310B», 23.05.06
«CTpOUTENBCTBO JKENE3HBIX JJOPOT, MOCTOB U
TPAHCIIOPTHBIX TOHHEJEH

ExarepunOypr:
YpI'VIIC, 2019

http://biblioserver.usurt.ru

JI3.4 | Apremsbera E. I,
Coxouos B. H.,

Huxkonsckas H. 1O.

XUMHS: METOANYECKHE PEKOMEH/IAINH 110
MOJITOTOBKE ¥ O(OPMIICHHIO KOHTPOJIEHOM
paboTHI ISl CTYACHTOB CIIENHUATBHOCTEH
23.05.03 «IToaBuKHOM COCTaB KEIE3HBIX
nopory», 23.05.04 «Oxkcrutyataius Xeae3HbIX
nopor», 23.05.05 «Cucremsl obecriedeHust
JIBIOKEHHS 110e310BY», 23.05.06 «CTpouTenscTBO
KEJIe3HBIX JTOPOT, MOCTOB ¥ TPAHCIIOPTHBIX
TOHHeJeH» BceX (HOpM 00yICHUS

ExkarepunOypr:
YpI'VIIC, 2019

http://biblioserver.usurt.ru

6.2. Ilepeyenns pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKALMOHHOI ceTH ""UHTepHeT", HEOOXOAUMBIX /IJIS1 OCBOECHUS
JUCHUIUIMHBI (MOLYJIs1)

O1 | Cucrema snekTpoHHOM noaaepxku ooyuenus Blackboard Learn [https://bb.usurt.ru]

D2 | EauHelii nopTan MHTEpHET-TeCTUPOBaHus B chepe oOpaszoBanus [http://www.i-exam.ru]

93 | U3matenncko-oubnuoreunsiii komiuieke YpI YIIC [http://www.usurt.ru/izdatelsko-bibliotechnyy-kompleks/ibk-urgups/]

34 | DnexrpoHHas OubIHOTEKa ydeOHBIX MaTepuanoB mo xuMmuu MI'Y [http://www.chem.msu.su/rus/elibrary/]

35 | Caiir ¢ mone3noit nH(poOpManuel u Tabmuiamu mo xumud [http://www.xumuk.ru/]

6.3 Hepeqenb l/lHq)OpMaIIl/IOHHLIX TeXl—[O.]'IOl"PIﬁ, HCHOJb3YEMBbIX IPHU OCYIIECTBJACHUN 06pa30BaTeJ'lL]—l01"O nmpouecca 1no
JAUCHUIIINHE (MO}Iy.]'llO), BRJIIOYasl NepevYeHb NporpaMmmMHoOro o0ecmevyeHns u HHq)OpMaIII/IOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb MporpaMMHOro odecneyeHust

6.3.1.1 | HenckmrountensHble npaBa Ha [10 Windows

6.3.1.2 | HeucknrountensHble npasa Ha [10 Office

6.3.1.3 | Cucrema 3mekTpoHHO# monaepxku ooydenus Blackboard Learn

6.3.2 IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHATBHBIX 0a3 JAHHBIX

6.3.2.1 | ABTOMaTH3UpOBaHHAs CHCTEMa ITPaBOBOI HHPOPMAIMH Ha XKeJe3HoJopokHoM TpaHcropte ACIIN XT

(mpodeccuonansvuast B/I)

6.3.2.2 | baza TOCToB 1 Apyriux HOpMaTHUBHBIX JOKyMeHTOB [https://standartgost.ru/]ba3za faHHBIX XUMUYECKUX COSAUHEHUN 1

cmeceit ChemSpider [http://www.chemspider.com/]

6.3.2.3 | YueOnsie 6a3bl qannbix mo xumun MI'Y [http://www.chem.msu.su/rus/elibrary/]

7. MATEPHAJILHO-TEXHUYECKASI BA3A, HEOBXO/JUMASI 1151 OCYIIECTBJIEHUSI OBPA30BATEJILHOI'O
MPOLIECCA MO JUCLUILIMHE (MOY.JIIO)

Hasnauenwne OcHarenne

YaeOHast ayauTOpus IS
MIPOBECHMS 3aHATUH
JIEKIIMOHHOTO THIa

CnenuanmsupoBaHHas MeOelb
JemonctpannonHnoe obopynoBanue - KoMIiekT MylbTUMEIUIHHOTO 000pyI0BaHHS
VYaeOHO-HATIAAHBIC TOCOOHS - MPE3CHTAILMOHHbBIE MaTEepHAIIb]

Jlabopatopust "O6mias
xuMus'". YaeOHast ayTUTOpHS
JUISL TIPOBEJICHUS 3aHATUI
CEMHHAPCKOro THIA
(IpaKTHYeCcKUX 3aHATHH,
1a00PaTOPHBIX 3aHATHIA),
KypCOBOTO MPOEKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
paboT), TPYMNIIOBEIX U
UHIUBUIYaIbHBIX
KOHCYIbTAIMH, TEKYIIEro
KOHTPOJISL H TIPOMEKYTOUHOM
aTTecTalluu.

Cnenuanm3upoBaHHas MeOelb
JIabopaTopHOE 000pyROBaHHUE:
Cron nnst tutpoBanus C-12-K, YT
Cron naboparopnsiii C-12-K, OI1-2
Cron npucrenHsid xumuueckuit C-1
Ixac BBITSKHON

Cron npubopHbIi

Cron-moiika

IIpucraBka TexHOIOTUYECKAS

Jlab6oparopus "Obmas
xumus'". YaeOHas ayuTopus
JUTS TIDOBEJICHUS 3aHATHI
CEeMHHAPCKOTO THIIA
(IpaKkTUYECKHUX 3aHITHH,

CnenuanmsupoBaHHas MeOenb
JlaboparopHoe obopynoBaHue:
CnenmanmimupoBaHHas MeOelb
JIabopaTopHOE 000pyROBaHHE:
BECHI JIABOPATOPHBIE ALJ 220-4 K




1a00paTOPHBIX 3aHATHIA),
KypCOBOTO IIPOSKTHPOBAHUS
(BBIMOJTHEHUS KYPCOBBIX
paboT), TPYIITOBEIX U
WHIBHIYAIEHBIX
KOHCYJIbTalluH, TEKYLETO
KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTaIlH!.

[Ixad BHTDKHOMN

Cron npubopHLIiA

Cron nabopaTtopHbIi

Cron-molika

Cto1 aHTUBHOPAIIMOHHEI [T BECOB

IIpucraBka TexHoJOrM4ECKas

KommnblorepHast TEXHUKA C YCTAaHOBIEHHBIM JHIEH3UOHHBIM 10, npenycMoTpeHHBIM ITyHKTOM 6.3.1
PITJ

Jlabopatopust "Obmias
xuMus". YaeOHast ayTUTOPHS
JUIS TIPOBEJICHUS 3aHATUI
CEMHHAPCKOTO THIIA
(mpaxKTHYecKuX 3aHATHI,
1ab0paTOPHBIX 3aHATHI),
KypCOBOTO MPOEKTHPOBAHUS
(BBITTOJTHEHUS KypPCOBBIX
paboT), TPYIIOBEIX U
UHIUBUIYalbHBIX
KOHCYIIBTAINH, TEKYIIIETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTecTaluu.

CnenuanmmupoBaHHas MeOelb
JIabopaTopHOE 060pyROBaHUE:
Cron qist tutpoBanus C-12-K, -YT
Cron nmaboparopusiit C-12-K, OI1-2
Cron npucrensslii xumuyeckuii C-1
Cron-moiika C-5-11

Cymmika JJist ToCyabl

Tymb6a monkatras TII-10

Ixad serTsxHOM IIB-202KOT*

KomrmbrorepHslii Ki1ace -
YaebHast ayquTopust st
CaMOCTOSATEITBHON PabOTHI
CTYIIEHTOB

Crienanu3upoBaHHas MeOeb

KommprorepHast TeXHHUKa ¢ YyCTaHOBJICHHBIM JIMIIeH3UOHHBIM 110, mperycMOTpeHHBIM MyHKTOM 6.3.1
PIIJI, ¢ BO3MOXHOCTBIO MOAKITIOUEHHS K ceTH "MHTepHeT" u obecrieueHneM 10CTymna B
ANIEKTPOHHYIO HH(POPMAILIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

UuranpHeli 3251
HudopmannonHo-
6ubmoTeanoro neHTpa UBK
YpI'VIIC - Ayautopust 1jis
CaMOCTOSTEIBHOM paOOTHI

Crienmanu3upoBaHHasi MeOeb
KommbrorepHast TeXHHKa ¢ BO3MOXHOCTBIO ITOJIKIIIOYEHHUS K ceTH "MHTepHeT" 1 obecnieueHneM
JOCTYIIa B 2IEKTPOHHYIO HH(POPMAMOHHO-00pPa30BaTENbHYIO CPEy YHUBEPCUTETA

VYaeOHas aynuTopus Ui
IIPOBENIEHUS TEKYILIETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTecTaluu

CHGLII/IaJ'II/BI/IpOBaHHaSI Mebenb

VyeOHast ayauTopust 1is
MIPOBEJCHHUSI TPYIIOBBIX U
WHIWBUAYATBHBIX
KOHCYJbTalui

CHeLII/IaJ'II/ISI/IpOBaHHaSI Mebenb

Lentp TecTupoBaHus -
VYaeOHast aymuTOpHs IS
HPOBEJICHHS TEKYLIETro
KOHTPOJIS ¥ IPOMEXYTOUHOM
aTTecTaluu

Creunanu3upoBaHHas MeOeib

MOoHOONIOKH C ycTaHOBICHHBIM JHIIeH3HOHHBIM [10), Brurtodas [IO ACT-Tect, ¢ BO3MOXKHOCTBIO
moIKITfoueHust K cet "MHTepHeT" u obecreueHrneM J0CTyIa B AIIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa30oBaTeNbHYIO Cpelly YHUBEPCUTETA

KommbrorepHsIit kinacce -
YaeOHast ayTuTOpus IS
POBEACHHS TEKYILETO
KOHTPOJISL i TIPOMEIKYTOYHOI
aTTecTaluu

CrenmanusupoBaHHas MeOemb

KoMnblorepHas TeXxHUKa € yCcTaHOBIECHHBIM JiMLeH3M0HHBIM 10, Brutouas I10 ACT-Tecr, ¢
BO3MOKHOCTBIO TTOJKIIOUEHHs K ceTr "VHTepHeT" U obecneyeHrneM JOCTya B 3IEKTPOHHYIO
nH(OPMaIMOHHO-00pa30BaTENbHYIO Cpely YHHBEPCUTETA

8. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA ITO OCBOEHUIO JUCHUIIVIMHBI (MOAYJIA) U
NEPEYEHBb YYEBHO-METOIWYECKOI'O OBECITEYEHUS 1151 CAMOCTOSTEJIbHOM PABOTBI

OBYYAIOIIUXCH IO JUCHUTIIMHE (MOAYJIIO)

a(b(beKTI/IBHOG OCBOCHHUE NUCHHUILUIMHBI IIPEAIIOIAracT peryjsipHOC MOCCHICHHUE BCEX BUAOB ayAUTOPHBIX 3aHHTHﬁ, BBIIIOJTHCHUEC
IJIaHa CAMOCTOSITEIBHOM pa60TBI B IIOJIHOM 00bEME U MPOXOXKACHUC aTTCCTAllUU B COOTBCTCTBHUU C KAJICHAAPHBIM y‘I€6HBIM

rpaguKoM.

OObyuarorieMycs peKOMEHIYeTCsl 03HAKOMUTBCSI CO CIIMCKOM OCHOBHOM M TOTIOJIHUTEIBHOM TUTEPaTyphl U B35Th B OMONIHOTEKE
u3aHus (He0OXOIMMO UMETh IPH ceOe MepCOHU(PUIIMPOBAHHYIO JICKTPOHHYIO KapTy M YMETb HOJIb30BaThCS EKTPOHHBIM

karanorom «IPBHCy).

Joctyn k nH(GOpManMOHHEIM pecypcaM OMOIHOTEKH 1 HH(OPMALMOHHO-CIIPAaBOYHBIM CUCTEMaM ceTd «HTepHeT» OpraHn30BaH B
YUTAIBHBIX 3aJaX OMOIMOTEKH, B KOMIIBIOTEPHBIX KJIacCaX, B IOMEHIEHHUAX AJIsl CAMOCTOATENbHOM PaboThI 00yJaromuXcs co
crarroHapHbIX [I9BM, mbo ¢ mraroro [I19BM (HOyTOyKa, IITAaHIIETHOTO KOMITBIOTEPA HITH HHOTO MOOMIIBHOTO YCTPOHCTBA)
TIOCPEICTBOM OECTIPOBOJHOTO AOCTYIIA IPH aKTHBAIIMN HHAWBUIYaIbHON yIEeTHON 3aINCH.

Ionp3oBaHKMEe HHPOPMAIIMOHHBIMH PECYPCAMH PACIIMPSIET BO3MOKHOCTH OCBOSHHUS TEOPETHYECKOTO KypCa, BBIMTOIHEHHS
CaMOCTOSTEIBHOM PabOThI M MO3BOJISAET MOTYINTh HH(POPMALHIO IJIsI PeaIn3alii TBOPUYECKUX 00pa30BaTEIIbHBIX TEXHOIOTHI.

KominiekT yaeOHO-MeTOqMYECKIX MaTepHAaIoOB 10 BCEM BHIAM YIeOHOH AEATENBHOCTH, TPEAYCMOTPEHHBIM paboyeil mporpaMMoi
JUCIUILUIAHBI (MOIYIA), pa3MeIleH Ha CTPpaHHIe JAHHOTO Kypca B CHCTeME dIEKTPOHHON moaaepkku oOydenus Blackboard Learn
(caiit bb.usurt.ru), focTynHON Yepe3 JIMYHBINA KAOUHET 00Y4aIOIIErocs.

Meronudeckne MaTepHasl, pa3paboTaHHbIE A1 00ecTiedeHHsI 00pa30BaTENIBLHOTO MIPOLIECCa, IPEICTaBICHBI B JIEKTPOHHOM




karanore YpI'VIIC.

Jlnst 3aKperieHns TeOpeTHUECKOTo MaTepHaia B CUCTEMe IEKTPOHHOI monepxkn o0ydeHus Blackboard Learn (caiit bb.usurt.ru)
pa3MelIeHbl TECTOBBIC MaTepralibl. UHCIIO TPEHUPOBOYHBIX MOMBITOK OrpaHuyeHo. TecToBble MaTepuaibl chopMUPOBAHbI B
JIOTHYECKOI NOCIEA0BATENEHOCTH B COOTBETCTBHH C M3y4CHHBIMU TeMaMu. Bo BpeMst TeKyIero KOHTpouIst 00ydaronmmcst
MPEIOCTABISIETCS BOSMOXKHOCTE ITPOITH TECTHPOBAHKE HA SMHOM TIOpTalie HHTEPHET-TECTHPOBAHMS B cepe 0Opa3oBaHuA (cailT i-
exam.ru). FIToroBoe TecTUpoBaHKE BO BPEMsI IPOMEXKYTOUHOH aTTecTallnyi 00y4alomuecs: IPOXOIIT Ha caiite i-exam.ru.
CamocrosiTenbHas paboTa, CBI3aHHAs! C BBIIIOJIHEHHEM KOHTPOJILHOW paboThl, OpraHM30BaHa TaKUM 00pa3oM, 4ToObI 00ydatonmecs
MMENH BO3MOXXHOCTH ITOJIy4aTh 0OPaTHYIO CBSA3b O pe3yNbTaTaxX ee BBIIOIHEHHUS [0 Mepe TOTOBHOCTH J0 Hadaja IPOMEKYTOUHOM
aTTectanuu. 7t 3TOro KOHTPOIbHAS paboTa HAIPABILETCS B apec IPETofaBaTelis, KOTOPHI POBEPsIET e¢ U BO3BpaIaeT
obyuyatomemycs ¢ KoMMeHTapusiMu. CoBMECTHas! AESTEIBHOCTD MPENoiaBaTels U 00y4aIomUXCs 110 POBEPKE BBINOJHEHUS
MEpPOTIPUATUH TEKYIIEr0 KOHTPOJIS, IPETYCMOTPEHHBIX paboyuel IporpaMMoil IUCIUIIINHEI (MOIY/Is) OPTaHH30BaHa B CHCTEME
ANEKTPOHHO moanepkkn o0ydenns Blackboard Learn caiit bb.usurt.ru). s koppekTHO# paboTHI B cricTeMe 00ydaromnuecs B
pasnene "JIudHble cBeleHNs" TODKHBI BBECTH aKTYyaJIbHBIN agpec CBOeH 3MeKTPOHHOM nouTsl. TpeboBaHus kK 00beMy U
CO/Iep>KaHUIO0 KOHTPOJIBHON Pa0OTEHL, @ TAK)KE KAUECTBY €€ BBIITOJIHEHNS HACHTHYHBI JUIsl 00yJaronmxcsi Bcex popM o0ydeHHsI.
DOpMBI CaMOCTOSTENBHOM PabOTHI CTYICHTOB TI0 TaHHOW AUCHHUILTIHE pa3sHooOpa3Hbl. OHM BKIIOYAIOT B ceOsl:

- N3yYeHUE TEOPEHUIECKOT0 MaTeprana (yaeOHO!, HaydHOH, METOANIECKOH TUTepaTyphl, MATEPHATIOB IEPHOANICCKIX U3AHUH);

- IOJArOTOBKY K 3aHATHUAM, penycMoTpeHHbIM PITI, MeponpusTUaAM TEKYIETO KOHTPOJIS U IPOMEXYTOYHON aTTeCTalluH U T.J.
BBINONTHATH CaMOCTOSTENBHYIO Pa0OTy U OTYUTHIBATHCS MO €€ Pe3yIbTaTaM CTYJCHT J0JDKEH B COOTBETCTBHH C KaJICHIapHBIM
TUTAHOM H3YYeHHUS TUCHUIUINHBI, BUAAMH U CPOKAMU OTYETHOCTH.

[Ipu BBIOIHEHUH CAMOCTOSATETBHON pabOTHI CTYAEHT A0JDKEH PyKOBOACTBOBATHCS yUeOHO-METOANYECKUMH MaTepuallaMH,
Pa3MEIIEHHBIMU Ha CTPAHUILIE JAHHOTO Kypca B CHCTEME JIEKTPOHHOM noauepxxku ooydenns Blackboard Learn (caiit bb.usurt.ru),
a TaKkXKe y4eOHO-MEeTOIMYECKUMH MaTepHaaMi, KOTOPBIE YKa3aHBI I CAMOCTOSTEIFHOM PaboTH 110 TeMaM THUCIUIUINHEI B
pazzene 4 PITJ] "CtpykTypa 1 coaepkaHue AUCHHUILTHHBL (MOIyms)" .

Ilepeuens yueOHO-METOANYECKOTO MAaTEPHAIOB (YueOHO-METOANYECKOTO 0OeceueH s ) A1l CAMOCTOSITENbHOM paboThI
00y4JaroImuXcs M0 JUCIMITIMHE YKa3aH Mo TeMaM JUCIMILIHHEL B pasznene 4 PIT/] "CtpykTypa u coliepKaHue TUCIUTUTAHBI
(Momyrs)", MaTepraibl pa3MeIIeHbl Ha CTPaHMIE JaHHOTO Kypca B CHCTEMe JIEKTPOHHOH noauepxku o0ydenust Blackboard Learn
(caiiT bb.usurt.ru).

ITpu mprMeHeHNN TUCTAHIIMOHHBIX 00pa30BaTENLHBIX TEXHOIOTHI 1 3JIEKTPOHHOTO 00YIEHHS OCBOCHHE TUCIIUIUTHHEI (MOIYII)
OCYIIECTBIISETCS B AMEKTPOHHO-MH(POPMAIIIOHHOH 00pa3oBaTeIbHOM cpefe (0Opa3oBaTenpHas mIaTdopma MIeKTPOHHOH
noanepxku ooyuenus Blackboard Learn (caiit bb.usurt.ru)) B paMmkax co3JaHHOTO Kypca, YTO [TO3BOJISICT PEaTU30BbIBATH
ACHHXPOHHOE M CHHXPOHHOE B3aMOJICHCTBHE yYaCTHUKOB 00Pa30BaTENIbHBIX OTHOIICHHH.




