MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune noaroroBku/cnenuaibHocTs: 27.03.02 YpaiieHne KauecTBOM
HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMbl. YHpaBJjieHHe KA4eCTBOM NPOAYKINH, IPOLECCOB U YCJIYT
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKO-XUMHNYECKHUE OCHOBBI ITPOU3BOACTBEHHBIX

MPOIIECCOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Oo0s13aTeLHan

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.03.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

5 cemecTp - 8 yacos;

IIpakTnyeckue 3aHATHSA

5 cemecTp - 8 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

5 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

5 cemecTp - 160,2 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

5 cemecTp - 1,5 yaca;

BKJIIOYAs:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

5 cemectp - 0,3 uaca;

Mockga 2024




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

Bnageney, ToTpuHa C.B.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rdd5d33df-TiutrinaSvV-6189c802 C.B TIOTpI/IHa
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K MA.
PyKOBO'HHTe‘HB o il Brageney 3HaMeHcKasa M.A.
O6pagOBaTeHLHOI/I HpOFpaMMI)I * MO ¢ Wpentudukatop  ROedb956b-ZnamenskayaMA-72cea 3HaMeHCKa§I
A MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o f\ CeeneHuna o enagensue L3N M3KU
3aBez[ongmH BBIITYCKAarOIICH iy Branenen Ketoesa H.JI.
kadenpoi - Mou ¢ Waswmugnrarop ___|Ro6dDalba-KetoyevaNL-5403d8c] H.JI. KetoeBa




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

HeJlb OCBOCHMS TUCIHHUIIVIMHBI. OCBOCHHEC TCOPETUYCCKUX IMOJIOKECHUH (bHSI/IKO'XI/IMI/I‘IeCKI/IX OCHOB

TCXHOJIOTUYCCKUX MMPOUCCCOB U ITPOU3BOACTB

33[{3‘11/1 AUCHHUITIMHbI

- mpuoOpecTu yriayOieHHbIe 3HaHHs B 001aCTH TEOPETHUECKUX OCHOB ITPOU3BOICTBEHHBIX

IIpOLECCOB,

- UI3YUUTH NPOUCXOAAIUC B XUMHUYCCKOM ITPOUCCCC XUMNYCCKUEC PCAKIINU U ABJICHUS IICPCHOCA
MCKOY (1)a3aMI/I, 06CCHC‘II/IBaIOH_[I/Ie TPAHCIIOPT pC€ar¢HTOB K MECTY HUX BSaHMOHeﬁCTBHH;

- OBJIAACTH NPpUHOUIIAMUA BLI60pa 06opy/:10BaH1/1;1 JUIA XHUMHYECKOMN TCXHOJIOTHH,

- OBJIAZICTH NPpHUHIOHUIIAMHU pacdc€Ta OIPECACICHUA THAPOANHAMNYCCKUX IMapaMCTPOB XUMHUYCCKUX

IIPOLIECCOB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0

JUCHUIINIMHE, COOTHECCHHBIC C HHANKATOPAMHU JOCTHXKCHUA KOMHeTeHHHﬁ:

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
aHAJIM3UPOBATH 3a/1a4n
po(hecCHOHATLHOM
JIEITEIIbHOCTH Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB B
METOJIOB €CTECTBEHHBIX
HayK ¥ MaTeMaTUKU

N-3omk-1 MaTEpIIpeTHpYET
X035HCTBEHHO-9KOHOMUYECKHUE
AHTPOIIOTEHHBIE (PAKTOPHI,
BIIMSIIONINE HA
KHU3HEICATEIILHOCTh
HaCEJICHHsSI U KaueCTBO
OKPYXKAaIOILEH Cpebl

OIIK-1 Cnocoben
AHAIM3UPOBATH 337291
po(heCcCHOHATILHOM
JIEATEIHbHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB U
METOHOB €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKU

N I-4omnk-1 Onpenenser
OCHOBHBIE ITapaMeTphl
OMOTEXHOJIOIMYECKUX
IIPOLIECCOB, a TAKXKE METO/IbI U
IIPUEMBI IIPOBEACHHUS
HCCIIEIOBAHMM TapaMeTpOB
Ka4yecTBa TEXHOJIOIMYECKUX
IIPOLIECCOB

3HATb:
- METOJIMKY IPOBE/ICHUS aHAIN3a
KauyecTBa, U TEXHOJIOTHIO pa3padoTKu
peLICHUH MO yIy4IIEHHIO KauecTBa;

- KJ1accU(UKALNIO U PU3HUKO-XUMUYECKHE

OCHOBBI ITPOIIECCOB XUMHYIECKOU
TCXHOJIOTHH.

YMETB:
- II0JIb30BATHCSI XUMUYECKUMU

CIIPABOYHHMKAMM JJISI OTIPEICTICHUS
CBOWCTB OPraHUYECKUX BEIIECTB U
pacCUUTHIBATh CBOKMCTBA KUJKOCTEN U
ra3oB I10 CHEeNHATBHBIM (hopMyIIaMm;

- ONPENIENATh XapAKTEPUCTUKHU CIIOS
CBIIYYEro MaTepuana;

- OIIpe/IeJICHHE MTOTEPH HAIOpa B CJIOE
CBIIIYYEro MaTepuaa.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumiMHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
VYrpapieHne KauecTBOM IMPOJIYKIUH, IporeccoB U ycuyr (maigee — OIIOII), nanpaBieHusi moAroTOBKH
27.03.02 YnpaBieHue KaueCTBOM, YpOBEeHb 00pa3oBaHuUs: BbIciee 00pa3oBaHue - 6akanaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.



P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Xumuaeckast 4490 | 5 2 - 2 - 0.6 - 0.30 - 40 - Camocmosamenvnoe usyuenue
TEPMOJMHAMHKA meopemuueckozo mamepuana: Visyaenue
1.1 | Arperartubie coctosiHust | 22.45 1 - 1 - 0.3 - 0.15 - 20 - JTOTIOJTHUTEIBHOTO MaTepraia 1o pa3aeiy
BEIIEeCTBA "Beenenue B kypc "DU3NKO-XUMHYECKHE
1.2 OcHOBBI XUMuueckol | 22.45 1 - 1 - 0.3 - 015 | - 20 - OCHOBBI TIPOU3BOCTBEHHBIX IPOLECCOB™"
TEPMOJUHAMUKHA Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
[ToBTOpeHue marepuana no pasaeny "Bsenenue
B Kypc "®HU3UKO-XUMUYECKUE OCHOBBI
[IPOU3BOJCTBEHHBIX MPOLECcCOB""
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], m.2
2 dazoBble paBHOBecHsi B | 24.7 2 - 1 - 0.4 - 0.3 - 21 - IlodzomogKa K meKkyuiemy KOHmMpOJo:
OJTHOKOMIIOHEHTHBIX IToBTOpenne maTepuana mno paszaeny "Pda3zossie
cucTemax paBHOBecHs"
2.1 PaBHOBecus B 24.7 2 - 1 - 0.4 - 0.3 - 21 - Camocmoamenvroe usyuenue
OJTHOKOMIIOHEHTHBIX meopemuyuecko20 mamepuana: Vzyuenue
cucreMax JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"®azoBble paBHOBECHS"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], .3
3 TepmoauHaMuyeckue 25.7 2 - 2 - 0.4 - 0.3 - 21 - Tloozomosxa Kk meKkywemy KOHmpo.iio:
CBOMCTBa [ToBTOpEHNEe MaTepuaa Mo paszaery
3.1 TepMmonuHaMuueckue 25.7 2 - 2 - 04 - 0.3 - 21 - "TepMmoIuHaMuKa pacTBOPOB"
CBOICTBa pacTBOPOB Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: zyuenue
JIOTIOJIHUTEJIPHOTO MaTepHaa 1o pasjieny
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"TepMmoIuHaMuKa pacTBOPOB"
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:
[1], m.5
4 PaBHOBecue 24.7 1 - 2 0.4 0.3 - 21 - CamocmoamenvHoe uzyuenue
4.1 CMeleHune 24.7 1 - 2 0.4 0.3 - 21 - meopemuuecko2o mamepuana: zyuenue
XHMHUYCCKOTO JIOTIONTHUTEIHHOTO MaTepraa o pasaery
paBHOBeCHS "XuMuaeckoe paBHOBECHE"
Iloozomoeka K mekywemy KOHmMpoJiio:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"Xumudeckoe paBHOBecue"
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:
[2], n.5
5 PaBHOBecue B 24.0 1 - 1 0.2 0.3 - 21.5 - Iloozomoeka K mexkyuiemy KOHmMpoJiio:
pacTBopax [ToBTOpEHUe MaTepHaa mo pasaeny
3JIEKTPOJIATOB "XuMHuecKkast KHHeTHKA"
5.1 PaBHOBecue B 24.0 1 - 1 0.2 0.3 - 215 - CamocmoamenbHoe usyueHnue
pacTBopax meopemuyueckozo mamepuana: VI3yienue
AJIEKTPOJIUTOB JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
"XumMudeckas KUHSTHKA"
H3zyuenue mamepuanos iumepamypHsLx
UCHOYHUKOG:
[2], 0.7
DK3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 180.00 8 - 8 2.0 1.50 0.3 1245 35.7
Hroro 3a cemecTp 180.00 8 - 8 2.0 1.50 0.3 160.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Xumuueckas mepmoouHamuxa

1.1. ArperaTHble COCTOSIHUSI BEIIECTBA
BU/JIbI COCTOSIHUS. TI€PEXO/IBI.

1.2. OCHOBBI XUMUYECKOU TEPMOIMHAMUKHU
MepBOE  HAYajl0  TEPMOJMHAMUKH. BTOpPOE€ U  TPEThe  HAyaJo  TEPMOAMHAMHUKH.
TEPMOJIMHAMUYECKHE (DYHKITHH.

2. Dazosbie pPABHO6ECUA 6 0OHOKOMHNOHEHMHbIX CUCTEMAX

2.1. PaBHOBecHS B OTHOKOMIIOHEHTHEIX CUCTEMAX
npasmiio (a3 ['mb0Oca. dazoBbie iepexobl 1-ro U 2-T0 pojia. TEIIOEMKOCTH COCYIIIECTBYIONTUX
¢$a3 u TerIoThl (Pa30BBIX MPEBPAIICHHH.

3. Tepmoounamuueckue ceoticmaa

3.1. TepMoguHaMU4YeCKHE CBOMCTBA paCTBOPOB
KOHIICHTPAIIMOHHBIE IIKAJIBL. YHEPrHs [ mO0ca. MeTOIbI ONpeIeTICHNUS MapIIUaTbHBIX CBOHCTR.

4. Pasnosecue

4.1. CMmernieHne XMMHUYECKOTO PAaBHOBECHUS
KOHCTaHTa paBHOBecUs. YypaBHeHHe wu30TepMbl Baurt-I'opda. ypaBHenue Kianeiipona-
Knaysnyca.

5. Pasnosecue 6 pacmeopax 3J1eKmpoaumos

5.1. PaBHOBecHE B pacTBOpax 3IEKTPOIUTOB
TUTIBl PAaBHOBECUW B PACTBOpAX AJIEKTPOJIUTOB. KHCIOTHO- OCHOBHBIE PaBHOBECHS B BOJHBIX
pacTBopax. paBHOBECHS B pacTBOpax KOOPAMHAIMOHHBIX COCTUHEHHM.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. XumMuueckas TepMOJIMHAMUKA;
2. 9/1C;
3. XUMHUYECKOE PaBHOBECHUE;
4. TepMmoaMHAMUYECKHUE CBOWCTBA PACTBOPOB;
5. OIHOKOMIIOHEHTHBIE CUCTEMEL
6. ArperaTHbl€ COCTOSIHUS BEILIECTB.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxneHue mMaTepuasioB Mo Keicam pasnena "Benenue B kypc "®U3HKO-XMMHYECKHE
OCHOBBI ITPOM3BOJICTBEHHBIX MPOIECCOB""



Ob6cyxaeHue MatepuaioB 1o kelicam paszzaena "da3oBbie paBHOBeCH"
OO6cyxaenre MaTepualioB 1o kKeiicam pasjaena "TepMoauHaMuKa pacTBOpPOB"
OO6cyxeHre MaTepualoB Mo Keicam pasaena "Xumudeckoe paBHOBecue"
OO6cyxaeHre MaTepralioB 1Mo Keicam pazjaena "XuMudyeckas KHHEeTHKa"

SAREI A

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00YUYEHUS 110

Howmep paznena
JTUCHUTLITUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
TUCIUILTNHE COOTBETCTBUH C
WH]JIUKaTOPOB
(B COOTBETCTBHHM C paznesiom 1) n.3.1)
1]2]3]4]5
3HaTh:
KJ1acCUUKALNIO U (PU3UKO-XUMUYECKH OHTpoJIbHAs paboTa/O01IHe CBONCTBA PaCTBOPOB
e V-4 + K 601a/O6 ,
. -4ork-1
OCHOBBI ITPOIIECCOB XUMHUUYECKON TEXHOJIOTHH OCMOTHYECKOE JJaBJIEHUE, 3aKOH Payrs
METOJIMKY MPOBEACHUS aHaIN3a KauecTBa, U KonTponbnas pabora/Pacyer TepMOAMHAMHYECKUX
TEXHOJIOTHIO pa3pabOTKH peuieHui 1o ne + napamMeTpoOB XUMUYECKON PEaKIUU MPU PA3TUIHBIX
-4orik-1 .
TyYIICHUIO Ka4eCTBa TEeMIEpaTypax ¢ MOMOIIBIO IPUBEACHHOI 3Hepruu [ ud6ca u
'u66
BBICOKOTEMIIEPATYPHBIX COCTABJISIIONIUX YHTAIBITUN
Ymern:
orpezieNieHUE MOTEPU HAMopa B CIIOE CHITYYero OHTpoOJIbHAs paboTa/Da3oBbie paBHOBECHS B
ne + K 6orta/®
-4orik-1
Marepuaia OJIHOKOMITOHEHTHBIX CHCTEMax
OTIPEETISATh XapaKTEPUCTUKH CII0S CHITY4Ero aboparopnas pabota/OnpeneneHre KOHIEHTPAUU
JIab 6ota/O
Marepuaia N-4onk-1 + pPacTBOPEHHOTO KUCJIOPOJa B BOJIE METOJI0OM
HOIOMETPUYECKOTO TUTPOBAHMS
MOJIb30BaTHCA XUMUYECKUMH CIIPAaBOYHUKAMHU KontponbHas paboTta/PaBHOBECHE B pacTBOpax
JUTSI ONIPEIEIICHHS] CBOMCTB OPraHUYEeCKUX e 4+ | PWIEKTPOJIHTOB
-4orik-1

BEILIECTB U PACCUMUTHIBATH CBOMCTBA KUJIKOCTEHN
Y Ta30B M0 CTeNHaIbHBIM hopMyliaM




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. O61ue cBoiicTBa pacTBOPOB, OCMOTUYECKOE AaBiieHue, 3akoH Payns (KontponpHas pabora)
2. PacueT TepMOIMHAMHYECKUX MApaMETPOB XUMHUYECKOW PEAKIIUU MPHU Pa3TMIHBIX
TEMIIepaTypax ¢ HOMOIIBIO IPUBEACHHON YHEeprun I mb6Oca n BRICOKOTEMIIEpaTypHBIX
coctapsitonux dHTanbmu (KoHTposibHas paboTa)

Dopma peanuzanuu: [TucemenHas padora
1. OnpeneneHne KOHLEHTPALMH PACTBOPEHHOTO KUCIIOPO/ia B BOJE METOJIOM
Honpomerpuyeckoro Tutpoanus (Jlaboparopnas padora)
2. PaBHOBecue B pacTBopax 31eKTpoauToB (KoHnTponbsHas pabota)
3. ®a30Bble paBHOBECHUS B OJIHOKOMIIOHEHTHBIX cucreMax (KonTponbHas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIIHNHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nes)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Banbrep A. U., IIpotononos A. A., EBgokumos E. I'., IIporononos E. A., 3enkun P. H.,
Tpodumosna 0. B.- "Tennopuznyeckue u pU3NKo-XUMHUYECKUE MPOLIECCHI B CIIJIaBaX Ha OCHOBE
xene3a", 3narensctBo: "Undpa-Nuxenepus", Bonorna, 2020 - (256 c.)
https://e.lanbook.com/book/148342;

2. TazerauHOB, P. I'. ®u3nK0-XMMHUYECKHE OCHOBBI TEXHOJIOIMYECKHUX MPOLIECCOB POU3BOJICTBA U
00paboTKN KOHCTPYKIIMOHHBIX MaTEPUAJIOB : yueOHOE TOCOOHeE JIIsl By30B 110
MAaIIMHOCTPOUTEIBHBIM crieranbHocTsM / P. I'. TazeTauHoB . — 2-e u3., oM. u ucrp . — M. :
NHO®PA-M, 2018 . — 400 c. — (Bricree odpa3oBanue . bakamaBpuar) . - ISBN 978-5-16-008967-6

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepmxas, BK u np).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. ba3a OTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAA U
connajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3Butusi PO -

http://www.economy.gov.ru

9. ba3za oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep ayauropun,

HAaUMCHOBAHUC

OcHameHnue

VY4eOHble ayuTopun
JUISL TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILIEro KOHTPOJIA

K-417/6, Benas

My.]'ILTHMe,I[HﬁH as

CTyAUS

CTOJI KOMITBIOTEPHBIN, TOCKAa HHTEPaKTUBHAs,
KOMIIBIOTEpHAsI CETh C BBIXOOM B IHTEpHET,
MYJIbTUMEIMUHBIA TPOEKTOP, KOMIIBIOTED
MePCOHAIIBHBIN

K-417/7, CBeroBas

qcpHasd CTyaus

CTYJ1, KOMIIBIOTEpHAs CETh C BBIXOIOM B
WuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKpPaH, 000pyAOBaHHUE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIbIOTEPHBI,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kinacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHuTrepHeT, 1ocka MapKepHas IepeIBUKHAs,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOHJIMIIMOHEDP, CTeHA HH(OPMAIMOHHBIHI
VY4eOHble aynuTopun XK-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad Ui 0J1€XK/Ibl, CTOJ
MPOMEKYTOUHOMN kiacc U110 MHCbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMIIBIOTEP MEPCOHATILHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
ITomemenus s HTB-201, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENILHOM KomnbrotepHsiii BeLIaJIKa JUIsl OAEK/bl, KOMIIBIOTEPHASI CETh C
paboThI YUTAJIbHBIN 3al BbIX0I0M B IHTEpHET, KOMIIbIOTEP
NIEPCOHANIbHBIMN, IPUHTED, KOHAULIHLOHED
ITomemenus s K-2000, CTOJI, CTYJI, KOMITBIOTEP MEPCOHATBHBIM,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHJUIIMOHED
149101(0)
ITomemenus s XK-417 /2a, CTEeJUIaX Ui XPAHCHUS UHBEHTAaps, DKpaH,

XpaHeHus: 000pyI0BaHuUs

I[Homemnienue s

YKa3Ka, apXUBHbBIC JOKYMCHTGI, TUITJIOMHBIC 1
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1 y4eOHOTO WHBEHTAPS

WHBEHTapsI

KypCOBbI€ pabOThI CTY/IEHTOB, KaHIIENIPCKUN

MIPUHAIEKHOCTH, CIOPTUBHBIN HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3allaCHbIC
KOMILICKTYIOIIHE JUIsi 000pYJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DU3UKO-XUMHUYECKHUE OCHOBBI IMPOU3BOACTBCHHBIX ITPOICCCOB

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 OO6mue cBoiicTBa pacTBOPOB, OCMOTHYECKOE J1aBlieHHe, 3aKkoH Payins (KoHTposbHas padoTta)
KM-2 ®a3oBble paBHOBECHS B OTHOKOMITIOHEHTHBIX cucteMax (KonrpomnbHas pabora)

KM-3 Omnpenenenne KOHIIEHTPAI[MH PAaCTBOPEHHOTO KMCIOPO1a B BOJIE METOJIOM HOJJOMETPHUECKOT0
tutpoBanus (JlabopaTopHas padbora)

KM-4 Pacder TepMOAMHAMUYECKUX TAPAMETPOB XUMUYECKON peakluu Ipy Pa3IMYHbIX TeMIepaTypax
C TIOMOUIBIO MPUBEIEHHON dHeprun [ n00ca n BBICOKOTEMIIEPATYPHBIX COCTABIISOLIIX
sutaneiuu (KonTponbsHas pabora)

KM-5 PaBHoBecue B pacTBopax 3iekTponutoB (KoHTponsHas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

WNunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howmep Paznen aucuumimabl KM:
paznena Henens 3 6 9 12 15
KM:
1 XuMuyeckasi TepMOIMHAMUKA
11 ArperaTHble COCTOSIHMSI BEILIECTBA +
1.2 OCHOBBI XMMHUYECKOH TEPMOJIMHAMUKH +
2 ®a3oBbIe PABHOBECHUS B OJJHOKOMITOHEHTHBIX
CHUCTEMax
2.1 PaBHOBecusi B OTHOKOMIIOHEHTHBIX CUCTEMAaX +
3 TepmonuHaMuuecKkue CBOMCTBA
3.1 TepMoauHaMu4eCKre CBOMCTBA paCTBOPOB +
4 PaBHOBecue
4.1 CwmenieHre XuMHYEeCKOTO paBHOBECH S +
5 PaBHOBecue B pacTBOpax AJIEKTPOIUTOB
5.1 PaBHOBecue B pacTBOpax 3JIEKTPOIUTOB +

Bec KM, %: | 20 20 20 20 20
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