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YTBep)kJeHa Ha 3acejaHUU Kadeapbl « XUMUS U XUMUUeCKUe TeXHOTIOTHUH B JIeCHOM KOMILJIEKCe»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT9» ot 07.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapol «JIT9» ot 25.04.2022 .
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 10 3acenanusi Kadeapsl «JIT9» ot 24.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 9 3acenanus kadeapsl «JIT9» ot 01.04.2024 1.
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.09-04/11 3acenanus kKadenpsl «JIT9» or 16.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHHA OFPA3OBATEJIBHOM ITPOT'PAMMBI

Hacrosmas paGodas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBaHUS K 3HAHUSIM
U YMEHHUSAM CTY/ACHTa, a TaKXKe ONpEAeNseT COJEpKaHWe M BHIbl YYEOHBIX 3aHATHH H
OTYETHOCTH.

IIporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBarenbHbIM cTangapToMm (CYOC 3++) mo
HaIpaBJICHUIO TOArOTOBKM (ypoBeHb OakanaBpuata): 23.03.02 «Ha3emHble TpaHCIOPTHO-
TEXHOJIOTHYECKHE KOMILJICKCHD;

* OcHOBHOI mpodeccuoHanbHOH 00pa30BaTENbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotroBku 23.03.02 «Ha3zemHble TpaHCIOPTHO-TEXHOJOTMYECKUE KOMILIEKCHI»;

* YuebubM wtanoMm MI'TY um. H.D. baymana no namnpasnenuto noarotosku 23.03.02
«HazemHbIe TPaHCIIOPTHO-TEXHOJOTUYECKIE KOMILIIEKChHI.

[lpy  ocBOeHMM  JUCUMIUIMHBI  IUIAaHHpYETCS  (OPMHPOBAHHE  KOMIICTEHIIMH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no HampasiieHuto noarotosku 23.03.02
«Ha3zemHBIe TPaHCIIOPTHO-TEXHOJIOTHYECKUE KOMILJIEKCHD» (YPOBEHb OaKajaBpHara)

Koa xomnerenumnu Doom
10 CYOC 3++ PMYJHPOBKA KOMIETEHIHH
YHuBepcaibHble KOMIIETEHIMH COOCTBEHHbIE
Crioco0eH oCyIecTBIATh MOUCK, KPUTHYSCKHUA aHAIU3 U CHHTE3
uH(pOpMaIIiH, €€ CMBICIIOBYIO ONTUMH3AIUIO U HATJISITHOE
VYKC-1 MPEJCTaBICHUE, TPUMEHSITh CUCTEMHBIN MTOAXO ISl PEIICHUS
(23.03.02) MOCTaBJICHHBIX 33J1a4; UCITOJIH30BaTh OCHOBBI (PHIIOCOPCKHUX 3HAHUH 1
aHAJIM3UPOBATH 3aKOHOMEPHOCTH UCTOPUUYECKOTO Pa3BUTHS OOIIECTBA
JUTsl QOPMHUPOBAHUS MUPOBO33PEHUS M TPAKIAHCKON MO3UITHH.
Oo6menpodgeccuoHaATIbHbIE KOMIIETEHIIMU COOCTBEHHbIE
Cnioco0OeH MpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHBIE
OIIKC-1 3HAHUs, PAllMOHAIBHBIE METO/IbI MATEMATUUECKOTIO AaHAJIN3A U
(23.03.02) MOJICJIMPOBAHMS B TPO(ECCHOHAIBHON AEATEIbHOCTH U MPEJICTABIIATh
pe3yIbTaThl BHITOJTHEHHOM pabOThHI

Jlnst kaTeropuil «3HaTh, YMETh, BIAJIETh» IUIAHUPYETCS ITOCTHIKEHHE DPE3YJIbTaTOB
oOyuenuss (PO), BHoOCAmMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIMH,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHalnbHOM  00pa3oBaTeNIbHOMN
nporpamMmoii (tadm. 1).



Tadoauna 1. Uaaukatopel TOCTHKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuauxkaTopsl

@DopMbI U METOIbI 00YUYEeHHUSs, CTIOCOOCTBYIOIIHE
(opMHUPOBAHUIO U PA3BUTHIO KOMIIETEHIIUH

YKC-1

(23.03.02)

Crnioco0eH ocyecTBIATh OKCK,
KPUTHYECKUM aHAJIU3 U CUHTE3
uHpOpMalNH, €€ CMBICIIOBYIO
ONITUMH3AIIMIO U HATJIATHOE
IpeJCTaBICHUE, IPUMEHSATh
CHCTEMHBIN TIOAXOT ISl pEIICHUS
IIOCTaBJIEHHBIX 3a/1a4;
MCTIOJIH30BATh OCHOBBI
¢dbunocodckux 3HaHUN U
aHAJTM3UPOBATh 3aKOHOMEPHOCTH
HCTOPUYECKOIO PA3BUTHUS
obmecTBa I HOPMUPOBAHHS
MHUPOBO33PEHUS U I'PaXKIaHCKON
MO3UIIHN.

3HATH

- METOJIMKH TOUCKa, coopa, 00paboTku nHpOpMAaInH, ee
CMBICIIOBOM ONITUMH3AIMU M HATJISAHOTO
npenacrasicHus B cepe mpodeccuoHaIbHON
NesITeIbHOCTH, BKJIFOUast caiiThl IHTEpHET

YMETbH

- MPUMEHSTh METOJIUKH TIOUCKa, cOopa, 00padoTKH
nHOpMAIINH, €€ CMBICIIOBON ONTUMH3AINN
HATJISITHOTO MPEICTABICHHS

- IPOBOJIUTH CUCTEMATU3AIHIO, KIACCH(DUKAIHIO,
WHTEPIPETAIMIO COOTBETCTBYOMIECH HHDOpMAIIH
BJIAJIETH

- METOJIaMH TIOUCKa, cOopa U 00padOTKH, KPUTUIECKOTO
aHaJM3a ¥ CUHTE3a WH(POPMALINH, €€ CMBICIIOBOM
ONITUMH3AIMU U HATJISTHOTO MPEICTABICHUS

- HaBBIKAMH CaAMOCTOSATEIILHOTO KPUTHUYECKOTO
MBIIIUICHUS

®opMbl 00yUeHHS:

®dpoHTaNbHAS U TPYIITOBas (OPMBI.

MeToabl 00yyeHus:

CrnoBecHeblit MmeTo o0ydenus (Jlekiun)
Hao0mronenue u UcciienoBaTeibCKUA METO]T
(JIaGopaTopubie paboThI)

Meton npobiremuoro ooyuenus(CamocTosiTenpHas
pabora)

AKTHBHbIE U HHTEPAKTHUBHbIE METO/IbI 00y4YeHUsI:
00CyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKIIUIX

OIIKC-1

(23.03.02)

Crnioco0eH npuMeHsTh
€CTECTBEHHOHAYYHbIE U
oOLIeMH)KEHEPHbIE 3HAHUS,
panroHaIbHbIE METOIBI
MaTeMaTHYECKOTO aHAIIN3a U
MO/JICIMPOBAHUS B
po¢eCCUOHATBHON EATETLHOCTH
U TIPE/ICTABIATH PE3YJIbTAThI
BBITIOJTHEHHON pabOoThI

3HATD

- MCTOABI TPOBCACHUS TCOPCTUUCCKUX U
OKCIICPUMCHTAJIBHBIX HUCCIICIOBAHUM B mponecce
MMPOCKTUPOBAHN A MAIlIUH

YMETDH

- IPUMCHAITDH 06IHCI/IH)KCHepHBIC SHaHUS IIpU
IMPOCKTUPOBAHNN

®opmbl 00yUeHUsI:

®poHTaNnbHas U TPYIIIOBas (GOPMBI.

Metoabl 00y4eHnus:

CrnoBecHblit MmeTo o0ydenus (Jlekiun)
Habmronenune u MccnenoBaTebCKUA METOT
(JIaGopaTopHblie paboThI)

Merton npobiemHoro ooydeHusi(CamocrosiTebHas
paborta)

AKTHBHbIE H HHTEPAKTHBHBIE METObI 00yUeHUsI:
00CyX/IeHUE MPAKTHUECKUX TPUMEPOB Ha JEKIHAX




2. MECTO /JUCHOUIIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Hucuummuaa BxoauT B Omok bl «Jucnumnmuael  (MOgynn)» oOpa3oBaTenbHOM
nporpamMmbel  OakayiaBpuara 1o HampaBieHuro  23.03.02  «HazemHble  TpaHCIOPTHO-
TEXHOJIOTHYECKUE KOMILJIEKCHI».

OcBoeHHe JaHHOW TUCIHIUIMHBI HEOOXOIMMO KakK MpEeALIeCTBYIONIee i CIASAYIOUINX
JUCITUTIMNH 00pa30BaTeIbHOM MTPOrPAMMBI:

— KOMIIO3UIIMOHHBIE MaTepUabl;
— 0€e3011aCHOCTD JKU3HEIEATENLHOCTH;
— MPOMBILUICHHAS YKOJIOTUS.

OcBoeHHe y4eOHOW TUCIUILUIMHEI CBS3aHO ¢ (JOPMUPOBAHUEM KOMIIETCHIIMA C YUYETOM
Matpuiisl komnereHiuid OITOII nns nanpasnenus (ypoBeHb OakanaBpuara): 23.03.02 Hazemubie
TPAHCIIOPTHO-TEXHOJIOTUYECKUE KOMILIEKCHI.



3. OBBEM JUCHUIIJINHBI
O6mmit 0o0beM HNUCHMIUIMHBI COCTaBIseT 3 3adeTHble eauHunbl  (3.e.), 108
aKaJIeMHYECKUX 4acoB (81 aCTPOHOMUYECKUI qac). B TOM YUCIIe:

1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI IO BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThI
Bcero AU CHMIITTMHBI

1
O0beM TUCIUTUIMHBI 108 108
AyautopHasi pabora* 36 36
Jlexun (JI) 18 18
Jlaboparopusie paboTs (JIP) 18 18
CamocrositesbHasi padora (CP) 72 72
Hpopav60TKa y4eOHOTo MaTepuana 295 295
JeKIUI
[TonroroBka kK 1a00pPaTOpPHBEIM paboTaMm 18 18
IloaroToBka K 3K3aMeHy 30 30
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
[ToaroroBka pedepara 3 3
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 12.75 12.75
Buja npoMeKyTOYHOM aTTecTAlNU JK3aMeH

*B TOM 4HCIe, B POpMe MPAKTHYECKOM MOATOTOBKH



4. COJEPXKAHUE JUCIHUIJINUHBI, CTPYKTYPUPOBAHHOE IO MOJY.JISAM YYEBHOM JTUCIAIIJIMHBI C YKASAHUEM
OTBEIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHATUHA
Tadauua 3. ConepkaHue TUCHUIUIUHBI
Bunnl 3ansTuii*, yacel Komnerenuuu, Tekyluii KOHTPOJIb Pe3yJILTATOB 00y4eHUs
3aKpeIlJieHHbIe 3a Banasr
Ne i/ Tema (Ha3BaHue) MOAYJISA "
( ) Y J C JIP CP | Temoii (koxmo CYOC Cpox DopmblI (Mun/
3++) (ueneas) MaKe)
1 cemectp
OCHOBHBIE TIOHATHS U 3aKOHBI
xumun. CTpoeHue aToma. KontponsHas pabdora 12/20
[lepuonndeckas cucTeMa 3JIEMEHTOB.
1 XuMmudeckas CBsI3b H CTPOCHUE 6 0 6 14 | YKC-1, OIIKC-1 6
BelIeCTBa. DHEPreTuKa u UTOTO: 12/20
HaIpaBJIEHUE XUMUIECKUX
MIPOIIECCOB
Xumuueckast KHHETUKAa. XUMUYECKOE
u (QazoBoe paBHOBecHe. JlucnepcHoie KontponbHas pabora 12/20
2 CUCTEMBL. PacTBOpEL. 6 0 6 14 VKC-1, OTTKC-1 12
ONEeKTPOTUTHIECKAs JUCCOLMAIIHSL.
OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE HUTOTIO: 12/20
peaxmuu.
DNEKTPOXUMHUICCKHE CUCTEMBI.
Pedepar 18/30
3 [MomumepHBIE MaTepUaEI. 6 0 6 14 | VKC-1, OIKC-1 13 dep
Xumudeckast HIeHTA(OUKAIUS ’
aHaJIN3 BEIECTBA. HUTOI'O: 18/30
4 OKk3aMeH - - - 30 - - - 18/30
HUTOTI'O 3a cemectp 18 0 18 72 - - - 60/100

*B TOM uHcle, B (hopMe MPAKTUIECKOH TTOATOTOBKH
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CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
n/n

HaunmeHoBaHue MOayJisl, COlepKaHHNe

Yackbl

«OcHOBHbBIE IOHATHS M 3aKOHbI XUMHH. CTpoeHne aToMa.
HepI/IOIlI/I'IeCKaH cHCTEeMA 3JIEMEHTOB. XMMHYeCKas CBS3b U cTpoeHue
BeIIECCTBA. 3HepreTnKa U HANIPABJCHUEC XUMHUYECCKHUX ITPOLHECCOB»

Jleknuu

1.1

OcCHOBHBIE TIOHATHS W 3aKOHBI XUMHUHU. 3HAYCHHE XUMHH B H3yUYCHUU
MIPUPO/IbI, PA3BUTUU HAYKU U TEXHUKU. 3aKOH COXPaHEHUS MacC U SHEPTHM.
3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. 3aKOH HSKBHBAJICHTOB. 3aKOH
ABorajzipo. YpaBuenue Kianeitpona-MeHneneena.

1.2

Crpoenue aroma u Ilepuoanueckas cucrema 3JIEMEHTOB. fiepHast MOJEIb
CcTpoeHuss aTtoma. KBaHTOBO-MexaHWYecKas MOJEIb CTPOCHHS aToMa.
JIBOMCTBEHHAsT KOPILyCKYJIIPHO-BOJIHOBAs IpUpoa IeKTpoHa. lIpuHumn
HEOMpeAeNeHHOCTU.  DNEeKTpoHHoe  oOmako.  KBaHTOBBIE — umcIia.
DOHepreTuyeckne YpOBHH W TOAYPOBHH. ATOMHBIE  OpOuTaNy.
Pacnpenenenue smexktpoHoB B aroMax. I[lpunuun Ilaymu. IlpuHiun
HauMmeHbien sHepru. [Ipasuno I'ynna. CoctaB aromMHbIX aaep. M30Tonsl.
[Iepuonnueckas cucrema snemeHToB J[.M.Menneneesa u 31EKTpPOHHBIE
CTPYKTYpbl aTOMOB; S-, p-, d-, f-d1eMeHTbl. DHEprusi HOHU3ALMH, CPOICTBO
K 3JIEKTPOHY, AJIEKTPOOTPUIATEIBHOCTbD.

1.3

Xumudeckas cBA3b. (OCHOBHBIC IOHATHSA O BOSHHKHOBECHHMH XHMHYECKOM
cBs3u. KoBasieHTHas CBsI3b, CIOCOOBI ¢ 0O0pa3oBaHus. CUrmMa- U IU-CBS3H.
Hacpimaemocth 1 HamnpaBiI€HHOCTh KOBaJEHTHOM CBs3u. [uOpuauzanus
BAJICHTHBIX opOuTaneii. MoHHas cBs3b M €€ cBoicTBa. MeTaminueckas
CBSI3b. Turner KPUCTAUIMYECKUX  PEIIETOK. MexMOoJIeKyIsIpHOE
B3anMoJieicTere. BogopoaHas CBs3b.

JlaGopaTopHble padoThl

JIP1.1

Bpennrie BemectBa B xuiMun. Texarka O6e3omacHocT. Kimacchl XUMUYECKUX Be-
LIECTB.

JIP1.2

Onpez[eneHHe MOHHpHOﬁ MacCChl 3KBUBAJICHTOB METallJla B p€aKIn C pac-
TBOPOM COJISTHOM KHUCIIOTBI.

JIP1.3

Onpenenenue TEMIOTHl HEUTpATU3allUd CUJIBHOM KHCIIOTBI CUJIBHBIM OC-
HOBaHUEM.

CamocrosTeabHas pa60Ta

14

CP2.1

ITpopaboTka yuebHOrO MaTepuana JeKIui

0.75

CP2.2

[ToaroroBka k J1ab0paTopHBIM paboTam

CP2.3

IToaroroBka K KOHTPOJIBHOM paboTe

CP2.4

Jlpyrue BUJbl CAMOCTOSITENIbHOM paboThI

4.25

«XuMHYecKasi KHHeTHKa. XuMu4ecKoe u ¢pa3oBoe paBHOBecHe.
JAucnepcHble cucteMbl. PacTBOpBI. DJ1eKTPOIMTHYECKASA
aucconuanys. OKNCJIUTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIMN»

Jlekuun

2.1

OHepreTuka W HalpaBICHHE XHMHMUYECKHX TIpoueccoB. [lonstue o
XMMHYECKON TepMOoJuHaMuKe. OYHKIIMU COCTOSIHUS. BHYTpeHHsIs1 SHEprusl.
IlepBbiii 3akoH TepmonuHamuku. Tepmoxumusa. TermnoBoit 3¢dext
XUMHUECKON peakuuu i M30XOPHOTO M HU300apHOT0 MPOIECCOB.
OHranenus. 3akoH I'ecca M TepMoxumMHUecKHe pacdeTbl. DakTopsl,
ONPENENAONINE HANpABICHUE MPOTEKAHUs XUMHUYECKHX  PEaKIHi.
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OuTponus. 3MeHeHne SHTPONUN MPU XMMHUUECKHX Ipoleccax U (pa3oBbIx
nepexonax. JHeprus I'mb60ca u ee ©I3MEHEHUE NMPH XUMUYECKUX Tpolieccax.
Ycnosue NPUHLMUIINATIBHON BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO
IIPOTEKAHNS XUMUYECKON PEaKIIMH.

22

XuMuyecKkasi KHHETUKA. XUMHUYEeCKoe paBHOBecHe. CKOPOCTh XUMHUUYECKON
peakiuu U €€ 3aBUCUMOCTh OT KOHLIEHTpAllMh M TeMIepaTyphl. 3aKOH
NEHUCTBYIOMUX Macc. ['OMOTeHHBIE W TETEPOTCHHBIE peakIuu. Teopus
aKTUBalMu AppeHuyca. DHeprus akTUBalUU. BiusHue karanuszaTopa Ha
CKOPOCTh XMMHYECKOH peakiiuu. HeoOpaTumbie 1 00paTuMble XUMUUYECKHE
peakuuu. Xumuueckoe paBHoBecue. KoHcranta paBHoBecus. CmelieHue
xumuueckoro papHoBecus. [Ipunnun Jle [latense.

23

PactBopbl. DnektponuTHuecKas JHUCCOLUALUSA. Buael  nucnepcHbix
cucreM. Komnouaneie pactBopbl. [loHATHE MUIEIUIBI, €€ CTPYKTYpa.
ArperaTuBHas U KUHETUYECKasi YCTOWYUBOCTb I'€TEPOTrE€HHBIX JHUCIIEPCHBIX
cucreM. OOmas XapakTepUCTHKA WCTUHHBIX pacTBOpoB. CrocoObl
BBIDOKCHUS  COCTaBa  pPacTBOPOB.  PacTBOpBI  JJEKTPOJIUTOB |
HEAJIEKTPOJIUTOB. 3akoHbl Payns. Ocmornyeckoe namieHue. 3akoH BaHT-
Todda. Teopuss  DIEKTPOJMTUYECKOW  JUCCOLMAIUU. Crermnenb
mucconranui. CHIIbHBIE B c1a0ble JIeKTpoiuThl. KOHCTaHTa quccorraniu
cnmaboro anektposnta. 3akoH pasbaBinenus OctBanbaa. Kuciorsr,
OCHOBaHMS M COJIM C TOYKH 3PEHUS TEOPUU DIICKTPOIUTUYCCKON
mucconranui. Peaknimum MOHHOrO OoOMEHa B pacTBOpax dSJIEKTPOJIUTOB.
PactBopumoctb. [IpousBeneHHe pacTBOPUMOCTH. YCIOBHE OCaXICHUS
coneit. DddexT obmero noHa. DICKTPOIUTUYCCKAS TUCCOIMALUS BOJIBI.
Honnoe mpowmsBenenue Boabl. Bomopomnblii nokaszarens pH. KuciotHo-
OCHOBHBIE€ MHJUKATOpPBL. ['maponms.

JlaboparopHblie padoThI

JIP2.1

3aBUCHMOCTD CKOPOCTH XHUMHYISCKOM PCaKM OT KOHICHTpaIun

JIP2.2

CMeH_[eHI/Ie XUMHYCCKOI'0 paBHOBECUA

JIP2.3

Wonnble peakiyn oOMeHa

CamocrosiTesibHas padora

CP3.1

ITpopaboTka yuebHOTO MaTepuana JeKIHii

CP3.2

[ToaroroBka k J1ab0paTopHBIM paboTam

CP3.3

ITonroroBka pedepara

CP3.4

Jlpyrue Buapl caMOCTOSITENbHON paboThI

«3.]'IeKTpOX]/IMI/I‘IeCKI/Ie CHUCTEMBI. HOJII/IMeprIe MaTepualbl.
XuMHyecKas I/I}IeHTI/I(l)I/IKaI[I/IH U aHAJIN3 BCIICCTBA»

Jlekuu

3.1

OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIE peaKkIuu. DNEeKTPOXUMUYECKHE
npoueccbl.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu  CTeneHb
okucneHus. CocTaBiieHHe YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii. Bo3HUKHOBEHUE AIEKTPOIHOTO MOTEHIMala Ha TPaHUIIe MeTallI—
JNEeKTpOInT. PAn  HampspkeHud  MmertauioB.  YpaBHeHue  Hephcra.
lanbBanmveckue snemeHTsl. DJIC snemeHTa. DNEeKTponu3. AHOJIHBIE U
KaTOJIHbIE MpOIecChl. [IpuMeHeHne AIeKTPOoan3a pacIiiaBOB U PacTBOPOB
anektponutoB. Koppo3uss wmetainoB. OCHOBHbIE BUABI KOPPO3UH:
XUMHUYECKas, IEKTPOXUMUYECKAsT U KOPPO3HS IO eHCTBHEM BHEIITHETO
AIEKTPUUYECKOTO HanpsikeHUsi. OCHOBHBIE METO/IbI 3aIUTHI OT KOPPO3UHU.

3.2

[Monmumepnsie matepuansl.  [loHATHE 00 OpPraHUYECKUX TMOJUMEpax.
OcobeHHOCTH CTpPOCHUSI W (U3HKO-XMMHYECKHE CBOMCTBA ITOJUMEPOB.
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KoHcTpyKInoHHbIE IIaCTHYECKUE MacChl. [oIMMepHbIe TOKPBITHS U KIICH.
Heoprannueckue noammepsl.

Xumudaeckas I/IIICHTI/I(l)I/IKaI_II/IH 1 aHaJIn3 BCIIECTBA. KadecTBeHHBIN aHaIU3
— I/II[GHTI/I(i)I/IKaI_II/ISI KaTUOHOB W AHHWOHOB HCOPraHMYCCKUX BCIICCTB.

3.3 | KomuuecTBenupli  avanms  —  XUMUYECKHE  (TPaBUMETPUYECKUH,
TUTPUMETPUYECKHUE) M MHCTPYMEHTaJbHbIE  (DJIEKTPOXUMHYECKHUE,
XpomaTorpaduueckre, OnTHYECKUe) METO/IbI aHATTU3A.

JlaGopaTopHble padoThI 6
JIP3.1 | YcraHoBneHue TUTpa pacTBOpa COJISTHON KUCIOTHI 2
JIP3.2 | 'maponus coneit 2
JIP3.3 | OkucnurenbHbie cBoiicTBa KMnO4 B 3aBUCUMOCTH OT PEAKIIMU CPEJIbI 2
CamocrosiTesbHast padoTa 14
CP3.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIIHI 0.75
CP3.2 | IloaroToBka K 1a00paTOpHBIM paboTaM 6
CP3.3 | IToarotoBka pedepara 3
CP3.4 | llpyrue BuIbl CaMOCTOSITENIBHON pabOThHI 4.25
4 DK3aMeH 30
CP4.1 | [loaroroBka K 3K3aMeHy 30
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S.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIIMHEC obecrieunBaeTCs CJICAYIOINMHA y‘I€6HO—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

Pabouas nporpamMma AMCHUILIINHBIL.

[lepeuens yueOHON NTUTEpaTypbl U JOMOJTHUTEIBHBIX MaTepUanoB, HEOOXOAUMBIX IS
OocBOeHMA AucuUIUMHbl [Paznen 7 PaGoueil mporpaMmbl IUCIUILTAHB .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBbIX U CAMOCTOSITEIBHON pabOThI
MpU OCBOCHMHM TucUUILTMHBI [Pa3nen 8 Paboueil mporpaMMbl AUCIUIUIMHBI .
Metoauueckue ykazaHus A OOy4arolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Pazmen 9
Paboueit nporpaMMbl JUCITUTIINHBI].

[lepeuens MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX MPU U3yUYECHUU JTUCHUILINHBI,
BKIIfOUasi MEpeueHb MPOrpPaMMHOTO oOecredeHus, HH()OPMAIMOHHBIX CIPABOYHBIX
cucteM wu 1npodeccmoHanbHBIX 0a3  nmaHHbIX[Pasgenm 10 PaGoueld  mporpamMmbl
JTACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTepuallaM HauuHas C IMEepPBOTO 3aHSATHS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJI OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omeHouHbix cpenctB (®OC) nmnsg mpoBeneHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYdYaloOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEM 3TaroB UX (pOpMUPOBaHMS B IpOILECCE OCBOECHUS 00pa3oBaTeIbHON
nporpammel  (pazaen 1). ®OC obecrneuynBaeT OOBEKTUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aIlJJaHUPOBAHHBIX IS JUCLHUILINHBIL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBaHMS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIHMCaHue I0Ka3aTejed U KPUTEPUEB OLICHWBAHUSA KOMIIETEHIMH Ha Pa3JIM4YHBIX dTamax Mx
(GopMHpOBaHNUs, ONMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHUH, BIaJieHUi U (MIJIN) OIBITA ACSITEIBHOCTH, XapaKTePU3YIOIIUE ATAIbl (POPMHUPOBAHUS
KOMIIETEHIIM B IPOLlecce OCBOEHUS 00pa30BaTeIbHON POrPaMMBI;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE NPOLECAYPhl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJHM) OIbITa JAEATEIBHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETSHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAMUTCA B COOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW pabodel mporpaMMe JAUCHUILINHBL.

15



7. IEPEYEHb YYEBHOW JIMTEPATYPBI ¥  JONOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJIs1 OCBOEHUA JTUCIUITJIMHbI

JIureparypa
1. KopoBun H. B. O6mas xumus : yaeonuk 11st By30B / Koposun H. B. - M. : Beicm. mik., 1998.
- 557 c. - bubmumorp.: ¢. 546. - [lo6eaurens KoHKypca yuyeOHukoB. - ISBN 5-06-003471-2.
2. Xumus : yueOnuk / A. A. I'ypos, ®@. 3. banaes, JI. I1. OBuapenko, B. H. IllamoBan. — 4-e,
u3a. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 ¢. — ISBN 978-5-7038-4728-2. —
Tekcr: onexrtponHsni// Jlamp :  snekTpoHHO-OMOnmMoreuHas cucrema. —  URL:
https://e.lanbook.com/book/106617 — Pexxum noctymna: /i1t aBTOpU3UP. MOJIb30BATEIECH.

JloTIOJTHUTETBHBIE MATEPUAITBI

1. Omudepenxo I'.JI. Xumus : Yueb. mocobue st cTya. Beex crnell. By30B / A.H. Bankus. - M.
: MI'VJL, 2010. - 319 ¢. — Hayuno-texaunueckast oubmuoreka M® MI'TY um. H.D. baymana —
OcHoBHOM (oHa — 128 7K3.; unTanbHbIN 3a1 No 1 — 3 9K3., ynTabHbIN 3271 Ne 2 — 3 9Kk3.

2. Omudepenko, I'.JI. O 54 Xumus: yueo6. / I'. JI. Omudepenko, A.H. Uankun, — M.: TOY BIIO
MI'VII, 2016. — 384 c. — Tekct : anexktponnslii / Ctpanuua kadenpst JIT9 MO MI'TY um. H.O.
baymana : [caiiT]. — URL: https:// https://mf.bmstu.ru/info/faculty/It/cat/1t9/uchmet/ . — Pexxum
noctyna: CBOOOIHBIN.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTHBI ITPU1 OCBOEHHUH JTUCHUIIJIMHDBI

1. Caitt ynuBepcurera: http:/bmstu.ru
2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:/ www.rsl.ru.

3. l'ocynapctBennas nyOuaHas Hay4YHO-TEXHUYECKas oubnmoreka Poccun.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckas OuOimoreka K® MITY wum. H.D. baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6uonmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMoTEeUHas cucteMa u3garenberBa «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMONMOTEeYHass  cuUcTeMa  «YHUBEpPCUTETCKas  OuONIMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekTponHO-O6ubIMOTEeUHas cuctema «[IPRbooksy» http://www.iprbookshop.ru.

10. DnexTponHo-6ubanoTeunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

11. Llentpanbuas 6ubnuoreka o6pazoBaTenbHbIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Eaunas xoyutekuus qudpoBsIX 00pa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHbIii HEHTP HHGOPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3gatensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOIWYECKHAE VKA3AHUS JUIA CTYAEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYyIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HUKECIIEAYIOLIUE TOT0XKEHUS.

JlucuuIuiiHa MOoCTpOeHa MO0 MOJIYJIHOMY HMPUHIUIY, KaKABIH MOAYIb HpPEACTaBISIET
co00i1 TIOTMYeCKHU 3aBEPIICHHBIN pa3/ied TMCUUILUIMHGL. J{MCIUIUIMHA JeTUTCS Ha YEThIpe MOy
(BKJTFOUAS SK3aMEH).

Ha mnepBom 3anHsituu CTyAeHT mnoiy4daeT HMHGOpPMAaLUIO i1 AOCTYNa K KOMIUIEKCY
METOAMYECKUX MAaTEPHAJIOB MO JUCIUIUIHHE.

JleKuMOHHBbIE 3aHATHUS MOCBAIICHBI PACCMOTPEHHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bACHEHHUIO YU€OHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThl MpETHA3HAYCHBI I NMPUOOPETCHUS ONBbITa MPAKTHYCCKOM
peanu3al OCHOBHOW MpOQecCHOHANbHON 00pa3oBaTelbHON mporpaMMbl. MeToauyeckue
JOKYMEHThl K J1a0OopaTopHbIM paboTraM mpopabaThIBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblil ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Tepen
pOBEJICHIEM JTa00OPATOPHBIX PaboT.

[IpakTryeckast MOATOTOBKA MPHU PEANTU3ALNN YIeOHOW JUCIUIUIMHBI OPraHU3YyeTCs IyTeM
MPOBEJCHUS J1a0OpaTOPHBIX pPadOT W MHAMWBUIYAJbHBIX H(MIU) TPYHIOBBIX KOHCYIbTAIUH,
IpeIyCMaTPUBAIOIINX yJacTHE OOYYAIOIIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB paloT,
CBSI3aHHBIX ¢ OyayIeil mpodeccHoHaNbHON ASSITENbHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOYATh B ceOs OTAEIBbHBIC 3aHATHS JICKIIHOHHOTO
TUMA, KOTOpbIe IMpeaycMaTpUBAIOT Iepeaady y4deOHoW wuHbopManuu 00ydaromuMmcs,
HEOOXOAMMOW Ui TOCJTENYIOIIErO  BBIMOJHEHHWS  paboT, CBA3aHHBIX C  Oy;ymiei
npohecCuOHANBHOM JeSTeNbHOCTDIO.

CaMocTosiTe1bHasi padoTa CTYACHTOB BKIIOYACT CIEAYIOIIUE BHIBL: MpopaboTKa
yueOHOro MaTepuaia JeKIUH, MOAT0TOBKA K J1a0OpaTOPHBIM paboTaM, MOJArOTOBKA K SK3aMEHY,
MOJTrOTOBKAa K KOHTPOJBHOW paboTe, MoAroToBka pedepara. PesynbraTsl Bcex BHAOB padOTHI
CTYACHTOB (QOpPMHUPYIOTCS B BHJE JIMYHOTO PpEHTHHra, KOTOpBIH YUUTHIBAETCS Ha
IpoMeXXyTouHoW arrectanmu. CamocTosTenbHas paboTa TpeaycMaTpUBAaeT HE  TOJIBKO
npopaboTKy MaTepuanoB JEKIMH, HO M HMX pacIIMpeHHe B pe3ylbTaTe IMOMCKA, aHAIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW WH(POPMAIINU U3 BCEX
BO3MOYHBIX HCTOYHUKOB.

Texkymuii KOHTPOJIb TPOBOIUTCS B TEUCHHE KAKIOTO MOJIYIS, €r0 HTOTOBBIC
pe3ybTaThl CKIIA/IBIBAIOTCS U3 OLIEHOK I10 CJIETYIOIIUM BHJIaM KOHTPOJIBHBIX MEPOIPUSATHIL:

- KonTpomnpHas pabora
- Pegepar.

OcBoeHHME AMCHIUIUIMHBI M €€ YCIEIIHOE 3aBEPIICHHE Ha CTaJUH IPOMEXYTOUHOM
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryssipHOil paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKICHUN TEKyIIero KOHTpousss. HabpaTh pedTHHT 1o BceM MOIYJISIM B KaKJJIOM CEMECTpe,
OpOMTH 1O KaXAOMY MOJYJIK IUIAHOBBIE KOHTPOJIbHBIE MEpPONPUSATHS B  TEUYEHHUE
IK3aMEHAIIMOHHON CeCCHH HEBO3MOXKHO.

Jlns 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIbHBIE
MEpPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTrecTanMs [0 JUCHUIUIMHE TPOXOAUT B (¢opMe -HK3aMeHa,
KOHTPOJIMPYIOMIETO OCBOCHUE KITFOUEBBIX, 0A30BBIX IOJIOKEHUH TUCIUTUIMHBI, COCTABIISIONIIX
OCHOBY OCTaTOYHBIX 3HAHHUH MO HEHl.

MeToauKa OLEHKH 110 PEHTHHTY

CtyneHT, BBIIOJHUBIINN BCE MPEyCMOTPEHHbIE YUeOHBIM TJIAHOM 33J[aHUs U CIIaBIIMN
BCE KOHTPOJIBHBIE MEPONPHUATHS, MOJIy4aeT WTOTOBYIO OLEHKY IO JWCIUIUIMHE 32 CeMECTp B
COOTBETCTBUH CO IIKAJION:

\ PeiiTuHI \ OueHka Ha YK3aMeHe ’
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85 —-100 OTJINYHO

71 -84 XOpOIIO

60 — 70 YAOBJIETBOPUTEIHLHO
0-59 HEYJIOBJIETBOPUTEIBHO

OneHuBanue IUCLMIUIMHBI BEAETCA B COOTBETCTBMM C [losnokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOI'UH, MUCHOJIb3YEMbBIX
I1PH N3YYEHUU JAUNCHUIIVINHBI, BKJIIOYASA INHEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMWA, NHOOPMAIIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

- OnektpoHHas wuH(OpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT IOCTYyN K Y4eOHBIM IUIaHaM, pabOYMM MpOrpaMMaM TUCHUIUIMH (MOJIyJei),
nporpaMMaM IPAKTHK, JIEKTPOHHBIM YYEOHBIM HM3JaHUSM U 3JCKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B Pa0OYMX IpOrpamMMax JUCIMIUIMH (MOJIyJeil), mporpaMMax MpaKkTHK,
(dbopMHpOBaHUE AMEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YKCIIE COXPaHEHHE ero paboT
U OLEHOK 3a 3Tu pabotsl. IlpegycMoTpeHa BO3MOXXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHUS CTYJIICHTOB M TIpENOaBaTeiell IOCPEJACTBOM TEXHOJIOTHH H CIYyXO 10
NEPEChUIKE U TOJTYYECHHUIO DJIEKTPOHHBIX COOOIICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

— DeKTpOHHAas MoYTa npenoaaaTess: ivankinan @bmstu.ru

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecnieyeHue:

- Word

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

— NudopmannonHo-mpaBoas cuctema «"apant» http://www.garant.ru;
- HNndopmannonno-npasoas cuctema «Koncynsrant [Lmtocy http://www.consultant.ru;

IIpodeccnonanbubie 6a3bl JAHHBIX:

— Xwumus. Karanor HayuHbIX caiiToB. OnemeHThl. https://elementy.ru
—  DIJIeKTpOHHas oubmmoTeKa y4eOHBIX MaTepuasioB o XUMUHU
http://www.chem.msu.ru/rus/elibrary/
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOHN
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O oOecrneycHus JAUCIHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS

1 Jlekuun CIEIHAIEHO 000pYyIOBAaHHBIC Ay TUTOPUU C
MYJIbTUMEAUNHBIMU CPEJCTBAMHU, CPEACTBAMU
3BYKOBOCHIPOU3BEACHUS U UMEIOIMMHU BBIXOJI B CETh
WNHTepHeT; momMeneHus A1 NpoBEACHUS ay IUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIbI0; ayIUTOPUU
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K 06a3am
JAaHHBIX U ceTh HTepHET; CTyIMn; KOMIIBIOTEPHBIC
KJIaCCBhI.

2 | JlabopaTopHbie pabOThI CHeNHaIbHO 000PYIOBAaHHBIE AYIUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIIPOHM3BEACHUS 1 UMEIOIIMMU BBIXOJ B CETh
WHTepHeT; noMelleHus Al IPOBEJCHUS ay JUTOPHBIX
3aHATHN, 000PYIOBAaHHBIC YUCOHOU MEOCIBIO; Ay AUTOPHH
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K 0a3zam
JAHHBIX U ceTH VIHTepHET; CTyIuH; KOMIIBIOTEPHBIC
KJIACCBI.

3 | CamocrosTenbHas paboTta | Oubinoreka, UMeromas padboune MecTa JUisl CTy/I€HTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMMO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITporokos Ne 10 ot 25.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOM YYEBHOI JINTEPATYPHI,
HEOBXOJMIMO¥ I/I1 OCBOEHHSA JUCIIAIIIAHBI, YATATH B CJIE/[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Kopoeun H. B. Ob1iast xumust : yueOHUK /17151 By30B / KopoBun H. B. - M. : Beicin. mik., 1998. - 557 c. -
bubnuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckas H. H. TeopeTuueckue 0CHOBbI HeOpraHMUeCKOM XMMUU : METO[.
yKa3aHus K pelleHuro 3aja4 1o Kypcy "Heopranuueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H. ; MI'TY um. H. 3. baymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckye peKoMeH/alyy K U3/10KeHUI0 Kypca XHUMUHU B
TexHHUeCKoM yHuBepcuTeTe / baTtok B. A., Epmonaesa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. Baymana. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe nocobuie / BepeskuH A. H., 3apyouna A. H., ViBankuH
A. H., Kononos I'. H. ; MI'TY um. H. 3. baymaHa (HallMOHaIbHBIN UCC/Ie[0BaTe/bCKUM YH-T). - M. : U31-
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B koHLe KH. - ISBN 978-5-7038-5681-9.

2). I1.10. TIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWN IVICIIUILIMHBIL, BK/TFOUAS ITEPEYEHB ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, UUTATE B
CJIEAYIOIIEM PEJAKITVN:

10. ITepeuens uHGpOPMaALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX NIPHU U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAsA MepevyeHb MPOrpaMMHOT0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbr:

WBankuH A.H., npodeccop (.H.), JOKTOp XMMHUYeCKUX HayK, rpodeccop, ivankinan@bmstu.ru



YTBep)KaeHa Ha 3acefanuu Kadeapsi JIT9
«XUMHS U XUMUYeCKHe TEXHOJIOTHH B JIECHOM KOMILIEKCe»

ITpotokos Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHO¥M YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHISA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. KopoBun H. B. Ob6iiast xumust : yueOHUK /7151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubnuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckas H. H. TeopeTuueckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heoprannueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H.; MI'TY um. H. 3. baymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckye peKoMeH/alvy K U3/10KeHUI0 Kypca XMW B
TexHHUeCKoM yHuBepcuTeTe / baTtok B. A., Epmonaesa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. Baymana. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe mocobue / Bepeskun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMoHaIbHBIN UCC/Ie0BaTe/bCKUM YH-T). - M. : U31-
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B kKoHLle KH. - ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOT' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWUM IVICIIUILIMHBIL, BK/TFOUAS ITEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIMOHHBIX CIIPABOUYHBIX CUCTEM, UNTATH B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHM, UCI0/Ib3yeMbIX MIPH W3yUYeHUH AMCLUIIUHBI,
BKJTIOUAsA NMepevyeHb MPOrpaMMHOI0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird

IIpenopaBarenb Kadeapbl:
3apyouna A.H., 3aBeaytoruii Kadeapoi (K.H.), KaHAWJAT TEXHUUECKUX HayK, JOLeHT,

zarubina@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepol JIT9
«X¥UMHUS U XUMUYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 9 o1 01.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ /I/I1 OCBOEHHSA JUCILUAII/IAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Kopoeun H. B. O6iast xumust : yueOHUK /17151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubsnuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuanckast H. H. TeopeTuyeckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heoprannueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H.; MI'TY um. H. 3. baymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckye peKOMeHaly K U3/10KeHUI0 Kypca XMMUU B
TexHUUeCKoM yHuBepcuTeTe / baTiok B. A., Epmonaesa B. . ; pex. batiok B. A. ; MI'TY um. H.
3. Baymana. - M. : 3a-Bo MI'TY um. H. 3. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeTouueckoe rocobuvie / Bepeskun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLlMOHaIbHBIN UCC/Ie0BaTe/lbCKUM YH-T). - M. : U3~
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B kKoHLle KH. - ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJIOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU JIVICIIUILIMHBIL, BK/TFOUAS ITIEPEYEHG ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOLIEN PEJAKIIVN:

10. ITepeuens uHGpOPMaLMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUAsA NepedyeHb MPOrpaMMHOI0 obecreueHnsi, ”HGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- ABBYY FineReader (8,9,10,12)

IIpenopaBarens kKadepobi:

WBankuH A.H., npodeccop (.H.), JOKTOp XMMUUeCKUX HayK, ripodeccop, ivankinan@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepbl JIT9
«XUMHUS U XUMHYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 09.04.09-04/11 ot 16.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEJYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AONO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX JI/Isl 0CBOEHHSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIUIVHE:
1. KopoeuH H. B. Ob61ast xumust : yueOHUK /17151 By30B / KopoBuH H. B. - M. : Beici. mik., 1998. - 557 c. -
bubmuorp.: c. 546. - TTobeguTenb KOHKypca yueOHUKOB. - ISBN 5-06-003471-2.
2. Epmonaesa B. U., [Isynuuadckas H. H. TeopeTuueckue 0CHOBbI HeOpraHMUeCKOM XUMUU : METO[.
yKa3aHus K pelleHuro 3ajad 1o Kypcy "Heoprannueckas xumus" / Epmonaesa B. U., [Isynuuanckas H.
H.; MI'TY um. H. 3. BaymaHna. - M. : 3a-Bo MI'TY um. H. D. Baymana, 2011. - 61 c. : wi. - Bubmmorp.:
c. 60.
3. bartok B. A., EpmonaeBa B. 1. Metoanueckue peKOMeH/aluu K U3/10KeHUI0 Kypca XMW B
TexHUUeCKoM yHuBepcuTeTe / baTiok B. A., EpmonaeBa B. U. ; pex. batiok B. A. ; MI'TY um. H.
3. BaymaHa. - M. : 3a-Bo MI'TY um. H. 3. Baymana, 2002. - 22 c. - bubmuorp.: c. 21-22. - ISBN
5-7038-2119-3.
4. Oprannueckast Xumus : yueOHO-MeToMueckoe rocobuve / Bepekun A. H., 3apyouna A. H., ViBankuH
A. H., KononoB I'. H. ; MI'TY um. H. 3. baymaHa (HaLMOHaIbHBIN UCC/Ieq0BaTe/IbCKUi YH-T). - M. : 31~
Bo MI'TY um. H. 3. Baymana, 2021. - 58 c. - bubnuorp. B KoH1le KH. - [ISBN 978-5-7038-5681-9.

2). I1.10. MIEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOI' i, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU JIVCIIUITL/INHBI, BK/TFOUAS IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHWS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:

10. ITepeuenb uH(GpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUAs NepedyeHb MPOrpaMMHOI0 obecrneueHusi, HTHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:

- 7-Zip

- ABBYY FineReader (8,9,10,12)
- Arch Linux

- Kaspersky

- OpenOffice

IIpenogaBarenb Kadegpsbl:

WBankuH A.H., npodeccop (z.H.), JOKTOp XMMUUeCKUX HayK, ripodeccop, ivankinan@bmstu.ru



