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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. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMHA
OCBOEHHA OFPA3OBATEJIBLHON ITPOT'PAMMBI

Hacrosimas paboyasi mporpaMma JTUCIHUILTAHBI YCTAHABIMBACT TPEOOBAHUS K 3HAHHSIM
U YMEHUSM CTyIEHTa, a TaKXKe OMNpelessieT COACpKaHWe W BUABl Y4YEOHBIX 3aHATUH U
OTYETHOCTH.
[Iporpamma pa3paboTana B COOTBETCTBHH C:
» CaMOCTOSITEIHHO YCTaHABIMBAaeMbIM oOpa3oBaTenbHbM cTaHaapToMm (CYOC 3++) mo
HalpaBJICHUIO  TMOATOTOBKM  (ypoBeHb  OakamaBpuwar): 05.03.06 - Dkojorus u
IPUPOONOIB30BAHUE;

* OCHOBHO MpodecCHOHATBHON 00pa30BaTEIHLHON MTPOTPAMMOH TI0 HAMPABJIIEHUIO
noarotoBku 05.03.06 - Dxonorust U TPUPOAOIIOIH30BAHUE;

* Yuyebnsim ianom MI'TY um. H.D. baymana no nanpasienuto noarorosku 05.03.06 -
DKOJIOTHS U IPUPOAOIIOIH30BAHUE.

[Ipy  ocBOEGHMHM  JWUCHUIUIMHBI  IUTAHUpPYeTCs  (HOpMUpOBAaHHE  KOMIETECHIUH,
npeaycMoTperHbix OIIOIT Ha ocHoBe CYOC 3++ mo wnampasieHuto noarotoBku 05.03.06 -
DKoJI0Tusl ¥ IPUPOJION0JIb30BaHNE (YPOBEHb OaKajJaBpHar)

Koa komnereHuun ®opMyJTHPOBKA KOMIIETEHIIMH
no CYOC 3++

KoMnerennuu co0CTBeHHBIE

CriocobeH mpuMeHsTh 6a30BbIe 3HAHUS B 001acTH (DYHIaMEHTAIBHBIX
pa3zienoB HayK O 3eMJie, ECTECTBEHHO-HAYYHOI0 M MaTEMaTHYECKOTO
[IMKJIOB IIPU PEIICHUH 3a/1a4 B 00JIACTH HKOJIOTUHU U
MIPUPOONOIB30BAHMS

OIIKC - 1

JUia KaTeropuil «3HaTh, YMETb, BIAAETH» IUIAHUPYETCS IOCTHIKEHUE DPE3YJIbTaTOB
oOyuenus (PO), BHocCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKIaAg B (opmupoBaHue
KOMIIETEHIIMH,  NPeAYCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  0Opa3zoBaTeabHOMN
nporpaMmmoii (tab. 1).



Taoauna 1.11aaukaTopbl JOCTHKEHUSI KOMIIETCHIIUN

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuauxkaTopsl

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

OIIKC — 1

CniocobeH npuMeHsSTh 0a30BbIC
3HAHUA B 00JaCTH
(byHIaMEHTAILHBIX Pa3Ie]IOB HAyK
0 3eMJie, €eCTECTBEHHO-HAYYHOTO U
MaTEeMaTHYECKOTO UKIIOB MIPH
pelIcHUH 3a1a4 B 00J1aCTH
9KOJIOTUH Y TIPUPOIOTIOIB30BAHUS

3HATDH

(dbyHIaMeHTaNbHBIC pa3/ieibl MATEMATHKH, (DU3UKH,
XUMHUH B HEOOXOUMOM 00BbEME IS OCBOCHUS
(UBUYECKUX, XUMUUYECKUX U OMOJIOTHYECKHX OCHOB
YMETb

HCIIOJIB30BaTh 3HAHUS 110 MaTeMaTHKE, GU3UKE, XUMUHU
U JuIsi 00paOOTKKH MH(MOPMALMK U aHAJIN3a JAHHBIX 10
9KOJIOTUU Y TIPUPOIOTIOIH30BAHHIO

BJIAJIETH

METOJaMH MaTEMaTHYECKON U CTATUCTUICCKOMN
00pabOTKHU JaHHBIX, PU3HUESCKUMU CIIOCOOAMU
BO3JICHCTBHUS HA OMOJIOTUYECKHE OOBEKTHI, (PU3UKO-
XUMUYCCKUMH M OMOJIOTMYECKUMU METOAaMH aHaJIu3a

Jlekuun

CemuHapbl

JlabopaTopHbie paGoThl

CamocrosiTesbHast padoTa

AKTHBHbIC M HHTePAKTHBHbIE GOpMBbI (METOABI)
o0yueHus:

00cyXJ1eHUE MPAKTUYECKUX IPUMEPOB Ha JIEKLUAX U
ceMHuHapax




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Hucnummuaa BxoauT B Omok bl «ductwmmuael  (Momynu)»  oOpa3oBaTebHON
nporpamMmsbl OakaiaBpuara o HarpasiaeHuto 05.03.06 - Dkonorus 1 TpuUpoaONOIb30BaHHE

W3ydyeHne AMCHMIIIMHBI IPEANOIaraeT IpEeABApUTEIIBHOE OCBOCHHME CIIEAYIOIIUX
JUCIUIUIMH y4eOHOTO TUIaHa:

—  (¢usuka;

— MareMaruka.

OcBoeHue JaHHOW TUCIHUIUIMHBI HEOOXOIMMO KakK MpEeAlIeCTBYONIee I CASAYIOUINX
JTUCITUTINH 00pa30BaTeIbHOM MTPOTPAMMBI:

— OXpaHa OKpYXKarollen Cpebl;

— 0e30MacHOCTb KHU3HEACSITEILHOCTH;

— OCHOBBI XMMHUECKUX TEXHOJOTHUH;

— TOYBOBEJICHUE.

OcBoeHue y4eOHOM TUCHUIUIMHBI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHLUN C y4ETOM
matpuisl kommnerenuuid OITOII ayis nanpasnenust (ypoeHs OakanaBpuar): 05.03.06 - Dkonorus
U TIPUPOJIOTIONH30BAHHE.



3. OBBEM JJTUCIHUIIJIMHBI
O6mmit 00beM JUCHMIUIMHBI COCTaBIseT 3 3adyeTHble eauHHIbl  (3.e.), 108
aKaJIeMHYECKUX yaca (81 aCTPOHOMMYECKHUX 4acoB). B TOM YUCIIE:

1 cemectp — 3 3.e. (108 ak.u.).

Ta6auna 2. O0bEM TUCIMIUTUHEI [0 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKal. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueOHol padoThI Bcero OCBOEHHS THCIHUILTHHBI
1

O0beM AUCIUTUIMHBI 108 108
AyautopHasi pabora* 54 54
Jlexun (JI) 18 18
Cemunapsl (C) 0 0
Jlaboparopusie pabots (JIP) 36 36
CamocrositesbHas padora (CP) 54 54
[TpopaboTka yuebHOro MmaTepuana JeKIun 2.25 2.25
[ToaroroBka Kk ceMmuHapam 0 0
IToaroToBka K J1ab0paToOpHBIM paboTam 36 36
[TonroroBka K KOHTPOJIBHOU paboTe 6 6
[TonroroBka pedepara 3 3
Jlpyrue Buapl CaMOCTOSTENBHON pabOThI 6.75 6.75
Buja npoMexyTOYHOM aTTeCcTAlNU 3auer

*B TOM 4HCIe, B POpMe MPAKTHYECKOM MOATOTOBKH



4. COJEPXKAHUE JUCHUAIUIMHBIL, CTPYKTYPUPOBAHHOE IIO MOJAYJISIM YYEBHOW JUCHUILIMHBI C
YKA3AHHEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX HWJIH ACTPOHOMHUYECKHX YACOB N
BUAOB YYEBHbBIX 3AHATUU

Tabauua 3. ConepkaHue TUCHUILUIUHbBI

. AKTHBHbBIE H HHTEPAKTHBHBIE .
Buawi 3ansiTuii*, yacel " Kommnerenuum, Texkymuii KOHTPOJIb Pe3yJIbTATOB 00y4YeHHS
(hopmbI MpoBeeHNsI 3aHATHIA
Ne 3aKpeIieHHbIe 32
n/n Tema (1a3panmue) Moy ®opma npoBeIeHN TeMO# (Ko 1o Cpox Baspt
J C | JIP | CP sAHs T Yacel CYOC 3++) (Henenst) DopmblI (Mun/
MAaKC)
1 cemectp
OO6cyxaeHne
MPaKTHYECKUX KonrponbHas
1 OcCHOBHBIE 3aKOHBI U TEOPUHU 6 0 12 0 | MPMEPOB Ha JEKIUAX 4 OITKC-1 6 pabota 21/35
XUMUH U CeMHHapax.
P
abota B KomMaHJe (B HTOTO: 21/35
rpymnmnax)
OO6cyxaeHne
NPaKTHYECKUX KonrponbHas
) PacTBOpBI. DNEKTPOXUMUYECKUE 6 0 12 90 | MPUMEPOB Ha JIEKLUAX 4 OIIKC-1 12 pabota 21/35
IIPOIIECCHI U CeMUHapax.
P
abota B KomaHJie (B UTOTO: 21/35
rpymmax)
OO6cyxaeHne
MPaKTHYECKUX Pedpepar
3 [omumepsl. MeToap! aHamm3a 6 0 12 |4 | TPMMEPOB Ha JIEKIHSX ’ OIIKC-1 18 18/30
BEIIECTB U CeMHHapax.
Pa6
abora B komaHze (B ATOrO: 18/30
rpymmax)
4 | 3ager - - - - - - - -
HUTOI'O 3a cemecTp 18 36 54 - 10 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUIECKOH OATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

Ne,
n/n

HaumenoBanue MOAYJIsA, COACPKAHUEC

Yacel

«OCHOBHBIE 3aKOHBI H TCOPUH XHUMHH»

Jleknuu

1.1

OcHOBHbIE TIOHATHUSL U 3aKOHBI XUMHUHU. 3aKOH COXpPAHEHUs MAacC U SHEPruil.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. 3AKOH JKBHBAJICHTOB. 3aKOH
ABoranpo. Ypasuenue Kianeiipona-MengeneeBa. KBantoBo-mexanuueckas
MOJI€TIb CTPOCHMsSI aroma. OJeKTpoHHoe oOnako. KBaHTOBbIE uwMcHa.
DHepreTM4eckue YpOBHM U TMOAYPOBHU.  ATOMHBIE  OpOWTAIIH.
Pacnpenenenue smekTpoHoB B aromax. CocTaB aTOMHBIX siaep. M30Tonsl.

1.2

Ilepnonnueckas cucrema sieMeHTOB J[.M.MeHneneeBa M 3JIEKTPOHHBIE
CTPYKTYypbl aTOMOB; s-, p-, d-, f-aonemeHTbl. OCHOBHBIE TOHATUSA O
BO3HHUKHOBEHHH XUMHUYECKOH cBsa3u. KoBajieHTHass cBsi3b, CIIOCOOBI €e
obpazoBanus. Curma- u mnu-cBsi3u. HacblilaeMocTh M HamnpaBIEHHOCTh
KOBAJICHTHOH CBsi3u. [ mOpuau3aus BaJeHTHBIX opOuTaneii. onHas cBs3b U
ee cBoiicTBa. MeTtainueckasi ¢Bs3b. MEXMOJIEKYJISIPHOE B3aMMOJECHCTBHE.
Bonoponnas cBA3b.

1.3

[TepBrIit 3ak0oH TepMoaAMHAMUKH. TepMoxumus. TermoBoit 3G ekt peakiuu
JUIsL M30XOPHOIO M H300apHOro MpolieccoB. ODHTaublusA. 3akoH ['ecca.
@akTopbl, ONPEAEIAIOIINE HAIPABICHUE IPOTEKAaHUSI XUMUYECKUX PEaKIIUil.
OHTpomnus. 3MeHeHHe SHTPOIUU MPH XUMHUYECKUX TpoIeccax u (pa30BbIX
nepexonax. Dueprust [ u66ca u ee M3MEHEHHE PU XUMUYECKUX TMPOLIECCcax.
CKOpOCTh XMMHUYECKON PEAaKIMU U €€ 3aBUCUMOCTh OT KOHIEHTpaluu M
TeMmIeparypbl. 3aKOH JIEUCTBYIOIMUX Macc. Teopus akTuBaluu AppeHuyca.
OHeprus akTHUBallMM. BiusHHe KaTamu3zaTropa Ha CKOpPOCTb XUMHYECKOMN
peakuuu. HeoOpatumble 1 00paTUMble XUMUYECKUE PEAKIIMH. XUMUYECKOEe
paBHOBecue. Koncranrta paBHoBecus. CMeleHne XUMUIECKOTO PAaBHOBECHSI.
[Tpuniun Jle larense.

JlaGopaTopHble padoThI

12

JIP1.1

Ornpenenenne MOJISIPHOM MacChl IKBUBAJICHTA METaJlia
OCHOBHBIE CTEXHOMETPUUECKUE PACUEThl B XUMUU. PacyeTsl 1o 3aKOHy
SKBUBAJICHTOB. ['a30BbIe 3aKOHBI. Kitaccudurarust XAMHUECKHX BEIIECTB.

JIP1.2

Ornpenenenne TEMI0THl HEUTPAIU3ALUN CUIBHON KUCIOTHI CUIIBHBIM
OCHOBAHUECM.

CocraBiieHUE ICKTPOHHBIX U AIEKTPOHHO-IPapUUIECKUX (POPMYII aTOMOB 3JIEMEHTOB,
Ty XUMHUYECKOH CBSI3H.

JIP1.3

3aBHCUMOCTh CKOPOCTH XMMUYECKON PEAKIIMU OT KOHIEHTPALIKI
Tepmoxumuueckue pacueTsl. Perenue 3aqad ¢ ucnosip3oBaHueM 3akoHa ['ecca.
Pacuetsl ¢ ncnonp3oBaHUEM 3aKOHA JEWCTBYIOIMX Macc. PacueT sHeprum akTHBaliu
HAa OCHOBAHWH YpaBHEHUs AppeHnyca.

CamocrositesabHast padora

20

CPI1.1

[TpopaboTka yueOHOTO MaTepuaia JICKIui

0.75

CP1.2

IloaroToBka K 3aiiuTe J'Ia60paT0pHBIX pa60T

0.75

CP1.3

[ToaroroBka K J1abopaTopHBIM paboTam

CP1.4

[ToaroroBka K KOHTPOJILHOM paboTe

CPL.5

Jlpyrue BUJbl CAMOCTOSITENIbHOM PabOTHI

9.5




«PacTBOpBI. DJIEKTPOXMMHUYECKHE MPOLECCHD)

Jleknuu

2.1

PactBopsl. Buner nucnepcubsix cucreM. Kommoungasie pactBopsl. CriocoOb
BBIDOKEHUSI ~ COCTaBa  PacTBOpPOB.  PacTBOpBl  3JEKTPOIUTOB U
HEIJIEKTPoIUTOB. 3akoHbl Payns. Ocmotruueckoe naBieHue. 3akoH BauT-
I'odda. Teopus snexkrponuTrueckoi aucconnanuu. CTeneHb TUCCOIUAIUH.
CunbHple W cnabble 3JeKTponuThl. KoHCTaHTa amMcconuanmuu Ccinabdoro
anekTponuta. KHCIOTBI, OCHOBaHHMS M COJM C TOYKH 3PEHUS TEOPHUH
AJIEKTPOJIMTUYECKOHN aucconuanuu. Peakiuu nOHHOTO oOMeHa B pacTBOpax
anekTponutoB. PactBopumocts. [Ipon3BeneHe pacTBOPpUMOCTH.

22

DneKkTpoNuTHYecKas Jucconuanus Boibl. MoHHOe mnpou3BeieHUE BOJIBI.
Bonopoansiii mokazatens  pH.  KHCIOTHO-OCHOBHBIE — MHAMKATOPHI.
IMaaponus. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC peakuuu CreneHb
okucnenus. Oxuciautenn U BoccTaHOBUTENH. (CocCTaBleHHWE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

23

DNEeKTPOXUMHUYECKHUE IPOLIECCHI. Bo3nukHoBeHUE JIEKTPOHOTO
MOTEHIMajla Ha TPAHUIE METAI-IeKTpoauT. OnpeneneHne cTaHAapTHBIX
JIEKTPOJAHBIX IMOTEHUUAIOB. Psa HampspkeHUil MeTauioB.  YpaBHEHHE
Hepucra. TanbBanuueckue »sneMeHThl. JOJIC a1emeHTa. ONEKTPOIIU3.
AHOJHBIE U KaTOAHbIE Ipolecchl. [IpuMeHeHue 371eKTpoinu3a pacIiulaBoB U
pacTBOPOB AEKTPoauTOB. Kopposust meraninoB. OCHOBHBIE BUIBI KOPPO3UU:
XUMHYECKas, JIEKTPOXUMHUECKass U KOPpPO3Us MOJ JIEHCTBHEM BHEIIHEro
ANEKTPUYECKOT0 HANpsKEHUs. MeTo bl 3aIlUThI OT KOppo3uu. OCOOEHHOCTH
KOPPO3HHU J1epeBO0OpadaThIBAIOIIEr0 000PYJOBAHUS U MEXAHU3MOB JIECHOTO
KOMILJICKCA.

JlaboparopHblie padoThI

12

JIP2.1

WNonnsle peakunn oOMeHa

Pacuetnt KOHLCHTpAIKU paCTBOPCHHOT'O BEICCTBA. MaccoBas H0JId, MOJIApHas
KOHIICHTpAITHsI, HOpMaTbHAS! KOHIICHTPAITHS, MOJISIpHAS 1 00beMHast J0JIA,
MOJIAJIBHOCTD.

JIP2.2

YcTaHOBIEHUE TUTPA PACTBOPA COSTHOM KHUCIOTHI
Cocrasnenue ypaBaennii OBP MeToioM anekTpoHHOT0 OaiaHca.

JIP2.3

OxucnurensHbie cBoiicTBa KMnO4 B 3aBUCHMOCTH OT peakluu Cpeibl
Pacuer anexktpoanoro noreHmuana no ypasaeHmo Hepucra. 9/1C raapBaHAIeCcKOTo
anemenTa. COCTaBlIeHHE YPaBHEHUH peaKIyii, MPOTEKAOIINX IIPH JIEKTPOJIH3E B
pacIuIaBax U pacTBOpax EKTPOIIMTOB.

CamocrosiTesibHas padora

20

CP2.1

ITpopaboTka yuebHOTO MaTepuana JeKIHi

0.75

CP2.2

[ToaroroBka k 3amuTe J1a00OPaTOPHBIX PaboOT

0.75

CP2.3

ITonroToBka K 1a00paTOpHBIM paboTaMm

CP2.4

[ToaroroBka K KOHTPOJILHOM paboTe

CP2.5

Jlpyrue Buapl caMOCTOSITENbHON paboThI

9.5

«IMonmumepsbl. MeTOAbI aHAJIN3A BELIECTB)

Jlekuuu

3.1

[Tomumepnsle Mmarepuanbl. [loHsTHEe 00 OpraHUYECKHX IOJUMEpPaX.
OcoOeHHOCTH CTPOCHHS W (PU3NKO-XMMHUYECKHE CBOWCTBA TOJHWMEPOB.
KoHcTpykunonHsle miactuyeckue Maccol. [lonmMepHble TOKPBITUS U KIIEH.
Heoprannueckue noammepsl.

3.2

KauecTBeHHbIli aHamm3 — I/I,Z[CHTI/I(I)I/IKE[L[I/ISI KaTUOHOB W  aHHOHOB
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HeopraHudeckux BemiecTB. [loHsATHE 00 aHAaIMTUYECKOM CHUTHAJE,
AQHAIMTUYECKUX PEAKUUAX U AHAIMTUYECKUX peareHTax. XUMHUUYECKHE WU
¢busnueckue METOJbl  KadyeCTBEHHOIO aHaJIn3a. OMUCCUOHHBIN
CIEKTPaJIbHBIM aHAJIN3.

33

OCHOBHBIE ~ METOJbl  KOJIMYECTBEHHOI'O  aHalu3a —  XHUMHYECKHUE
(rpaBUMETpUYECKUA, TUTPUMETPUUECKHUI) u MHCTPYMEHTAJIbHBIE
(3MeKTpoXUMHUYECKHe,  Xpomarorpaduyeckue, ONTHYECKHE)  METO[BL.
Du3nyecKnue METOIbl aHAJIN3A, UX JTOCTOMHCTBA U 3HAYEHHUE.

JlaboparopHblie padoThl

12

JIP3.1

I'maponus coneit

Bricokomonekymsipabie coequHenus. [Ipupoaabie, HCKyCCTBEHHBIE U
CUHTETHUYECKHE MOJIUMEPBL. MeTO bl CuHTE3a noauMepoB. [lonumepuszanus
U TIOJIMKOHEHC ALV,

JIP3.2

KauecTBeHHbIE peakiMy KaTHOHOB U AHUOHOB
Mertobl onpenenenus u pacuera pH BOJIHBIX paCTBOPOB.

JIP3.3

dotomerpuyeckoe  OmpeAeNeHHE — IepMaHraHata  Kajdus  METOJOM
IpayHpOBOYHOTO rpaduka.
Ananutudeckass ~— kiaccupUKanus ~— KaTHOHOB W aHAJIMTHYECKas
KJIacCU(DUKALIMsI aHHOHOB.

CamocrosiTesibHas padora

14

CP3.1

[TpopaboTka yueOHOTro MaTepHaa JCKIHUi

0.75

CP3.2

IToaroroBka K CCMHHapaM

0.75

CP3.3

[ToaroroBka k J1ab0paTopHBIM paboTam

CP3.4

[ToaroroBka pedepara

CP3.5

Jlpyrue Buapl CaMOCTOSTENBHON pabOThI

3.5

3AYET

CP4.1

IlogroroBka K 3aueTy

11




S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

CamocrosTenpHas paboTa CTYACHTOB HO JUCHHUILIMHE 00ECTIeYMBACTCS CICAYIOUMMH y4eOHO-
METOINYECKIMHU MaTepUalaMu:

l.
2.

5.

Pabouas mporpamMma AUCHUTUINHBL.

VYyeOHas nauTeparypa ¥ JOMOJHUTEIbHBIC MaTepuanbl [Pazmen 7 PabGouelr mporpaMmbl
JTUACITUILINHBI |.

[lepeuenn pecypcos MH(OPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH
«Mutepuer»[Paznen §Paboueil mporpaMmbl AUCHUIIINHBL].

Metoauueckue ykazaHusi JUisi OOYyYaroIIMXCS MO OCBOEHHUIO AMCUUIUIMHBL [Pazzen 9
Paboueii mporpaMMbl JHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpU IMOATOTOBKE K YUEOHBIM 3aHITHUSM, BBINOJIHEHUU JOMAIIHUX paldorT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KoMIuiekT HHIMBUya IbHBIX 3aaHHMN.

CTyneHTsl MOJy4YalOT JOCTYN K YKa3aHHBIM MaTepHallaM HadWHas C TEPBOTO 3aHIATHS II0
IUCILIUILINHE.
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6. ®OHJl OLEHOYHBIX CPEJACTB JUIsI TPOBEJIEHMSI TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onn  omeHouHbix cpenctB (POC) nmns TpoBeneHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOY4YalOIMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEeM 3TaloB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUSI 00pa30BaTEIbHOM
nporpammel  (pazgen 1). @OC obecrieuynBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yiabTaToOB 00yUEHUs, 3aMJJaHUPOBAHHBIX JUIS JUCLHUILINHBL.

®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMBbl;

— OIHMCaHUE I0KAa3aTeJeil U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTamax Mx
(GbopMHpOBaHUs, ONMCAHNE [LIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJICHUI U (WJIK) OMbITa AESITEIbHOCTH, XapaKTEpU3YIOLIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIM B IPOLlecce OCBOEHUS 00pa30BaTeIbHON IPOrPaMMBI;

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

KoHTpoib ocBOeHUS AUCUMILIMHBI POU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLHUIUINHBL.
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7. NEPEYEHb YYEBHOW JIMTEPATYPHI MJAONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa 1o IUCIUILIMHE
1. Koposun H. B. O6mas xumus: yaeOnuk st By30B / Koposun H. B. - M.: Beicm. mik.,
1998. - 557 c. - bubnuorp.: c. 546. - [lobenurens kKoHKypca yueOHHKOB. - ISBN 5-06- 003471—
2.—Hayuno-texuuueckas 6ubnuoreka M® MI'TY um. H.D. baymana — OcHoBHo#t ¢oun — 395
9K3.; YUTaJbHEIHN 321 Nel — 1 9K3.; unTanbHbIH 3a1 Ne2 — 1 3Kk3.

I[OHOJIHI/ITGJILHBIG MaTcpHraJibl

3. I'muuka H. JI. 3agaun u ynpaxsenus no obmei xumun. —M.: UnTterpan [pecc. 2006. -
240 c.—Hayuno-texnuueckas 6ubmuoreka M® MI'TY um. H.3. baymana — OcHoBHO# dhoHT —
578 5K3.; untanbHbli 3a1 Nel — 1 9k3.; untanbHbIH 3a1 No2 — 0 5k3.

4. I'muaka H. JI. O6mas xumus: yded. mocobme mius By3oB / I'muuka H. JI.; pen.
Pabunosuua B. A. - 27-e u3g., crep. - JI. : Xumus, 1988. - 702 c.: un.—HayuHo-rexHuueckast
oubmuoreka MI'TY um. H.D. baymana — OcHoBHo# hoHa — 12 3k3.

5. Neankua A.H. O0mas u Heopranmueckas xumwus. [Ipaktukym: yue6. mocobue / A.H.
Hsankwun, A.Jl. Hexmonos. — 3-e¢ u3a. — M.: 'OY BIIO MI'VJI, 2008. — 156 c. - ISBN  5-8135-
0245-9. — Hayuno-texanyeckast oubmuoreka M® MI'TY um. H.D. baymana— OcHoBHO# (oHT —
474 »k3.; untanbHbIi 3211 Nel — 1 5Kk3.; unTanbHbIi 321 Ne2 —1 9K3.

6. Koposun H. B., Munrynuna 3. U., Peixosa H. I'. JlabopaTopHble paOOThl 10 XUMHHU:
yueb. nocobue 11 By30B / Koposun H. B., Munrynuna 3. U., PeokoBa H. I'.; pea. Koposun H.
B. - 3-e w3x., ucnp. - M. : Beicu. mk., 2001. - 255 c. : wi. - bubmumorp.: c. 236. - ISBN 5-06-
004160-3.-Hayuno-texuuueckas oubauoreka MI'TY um. H.O. baymana — OcHoBHO#t pona — 10
IK3.

7. Wpankun, A.-H. Xumus u OuotexHonorus. 3ajauu U pemieHus: yaedHoe mocodue/A. H.
WBankun, ['.JI. Omuadepenxo, O.I1. [Tpommna, FO.H. XKunua. — M.: ®I'bOY BO MI'VJI, 2016. —
400 c. (https://mf.bmstu.ru/UserFiles/File/7 IV ANKIN/HimOsnBIOZadachi.pdf )

8. Kapanerssnn M. X., [pakun C. 1.  OO6mas u HeopraHuyeckass XUMHUs | yUeOHUK AJis
By30B / Kapanetssuu M. X., [lpakun C. U. - 2-e u3z., nepepad. u gom. - M. : Xumus, 1993. - 588
c.Hayuno-texamnueckas 6nomuoreka MI'TY um. H.3. baymana — OcHoBHO poH — 634 5K3.

0. Ananmutuueckas xumusi COOpHHUK TTaOOpPATOPHBIX pPabOT A CTYACHTOB TEXHUYECKUX
HanpaBlieHUH JHEBHOW U 3ao0uHON (opm o0O0yueHus.—2014.— Tekcr: 3neKTpoHHBIN //
DIIeKTPOHHO-OMOINOTEUHAS cHcTeMa IPRBOOKS: [caiiT].—

URL:http://www.iprbookshop.ru/45072.html.— Pexxum noctyna: 1jsi aBTOpU3. OJIb30BaTENIEH.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUU JUCIHUITJIMHBI

1. Caiit kadenpsl «XUMUA U XUMHUYECKUE TEXHOIOTUHU B JIECCHOM KOMITJICKCE»:
http://bmstu.ru
2. OrtkpeiTas uHpoOpManMOHHAs rpynna kKadeapsl B couuanbHoi cetn «BKonTakre»:

http://vk.com/
3. Poccuiickas rocygapcTBeHHas Onbmuoreka. http://www.rsl.ru.

4. I'ocynapcrBeHHas nyomuyHas Hay4YHO-TEXHUYECKas oubnnoreka Poccun.
http://www.gpntb.ru.

5. bubnmuorexka MI'TY um. H.D. baymana. http://library.bmstu.ru.

6. Hayuno-texnmueckass Oubnmmoreka KO MITY wmm. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

7. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

8. DnekTpoHHO-OMOIMoTeYHas cucTeMa n3aarenberBa «Jlanby http://e.lanbook.com.

9.  DnekTpoHHO-OMONMMOTEYHAss  CUCTeMa  «YHUBEPCUTETCKas  OuONIMOTeKa  OHJIAHHY
http://biblioclub.ru.

10. DnexTponHO-OnbMMOTeuHas cuctema «IPRbooks» http://www.iprbookshop.ru.

11. DnextponHo-6ubanoreunas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

12. llentpanbHas 6ubmmoTeka 00pazoBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
13. Enqunas xomnekuus g poBbIXx 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
14. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 10 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HUKECIIEAYIOLIUE MTOJT0KEHUS.

JlMcuuIuiiHa MOCTPOEHa MO0 MOAYJIBHOMY MPHUHLUIY, KaKIBIH MOAYNH IMPEICTaBIISET
co00i1 JIOTMYECKH 3aBepUICHHbIH pazfen Kypca. JMCUMIUIMHA AENUTCS Ha 4YeThIpe MOy
(BKJIFOUAS SK3aMEH).

Ha nepBom 3anHsituu CTyAeHT mnoiy4daeT HMHGOPMALUIO IJig AOCTYNa K KOMILIEKCY
y4eOHO-METOIUYECKUX MATEPUAIIOB 110 TUCIUILIHHE.

JleKuMOHHBbIE 3aHATHUS MOCBSIICHBl PACCMOTPEHHUIO KITIOUEBBIX, 0Aa30BBIX MOJIOKEHUMN
Kypca 1 pa3bACHEHHUIO YU€OHBIX 3aJaHHi, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThl MpETHA3HAYCHBI I NMPUOOPETCHUS ONBbITa MPAKTHYCCKOM
peanu3al OCHOBHOW MpPOQecCHOHANBHON 00pa3oBaTelIbHON NporpaMmbl. MeToauyecKue
yKazaHud K JiabopaTOpHbIM  paboTaM  mpopadaThIBAIOTCS  CTyJEHTAaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblil ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Tepen
pOBEJICHIEM JTa00OPATOPHBIX PaboT.

[IpakTudeckast IOArOTOBKA MPH pealu3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
MPOBEJCHHUS J1a0OpaTOPHBIX pPabOT WM HMHAMWBUIYAJbHBIX H(MIU) TPYHIOBBIX KOHCYIbTAlUH,
IpeIyCMaTPUBAIOIINX yJacTHE OOYYAIOUIMXCS B BBIMOJHEHUH OTICIBHBIX AJIEMEHTOB padoT,
CBSI3aHHBIX ¢ OyayIei mpodecCHOHANBHOM NesTeTbHOCTHIO.

[IpakTryeckast MOATOTOBKA MOYKET BKJIIOYATh B €O OTACIBHBIC 3aHATHS JICKIHOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH WHPOpManuu OO0yJaromUMCH,
HEOOXOAMMOW Ui TOCJTENYIOIIErO  BBIMOJHEHHS  paboT, CBA3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOMN 1S TENTFHOCTHIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKIIOYACT CIIEAYIOIIHWE BHJBI: MpOpadoTKa
y4eOHOTO MaTepuana JIeKIUi, IOArOTOBKa K JabopaTOpHBIM paboTaM, MOATOTOBKA K
KOHTPOJIbHOM paboTe, moArotoBka pedepara. Pe3ynabTaTel BceX BHJIOB padOThI CTYICHTOB
dopmupylOTCS B BUAEC HMX JUYHOTO PEUTHHTra, KOTOPHIM YYHTHIBACTCS HA IMPOMEKYTOUHOMH
arrectanuu. CamocTosiTenbHast padoTa MpenycMaTpuBaeT HE TOJIBKO NMPOopabOTKy MaTepuasioB
JIEKIIMOHHOTO Kypca, HO M X PAaCHIMPEHHE B pe3ybTaTe MONCKA, aHATN3a, CTPYKTYPUPOBAHUS U
NpPEJCTaBICHU B KOMIIAKTHOM BHJI€ COBPEMEHHOW HWH(POPMALMU M3 BCEX BO3MOXKHBIX
HCTOYHUKOB.

Texkymuii KOHTPOJIb NPOBOIUTCS B TEUCHHE KaXIOrO MOJYJS, €ro HUTOrOBbIE
Pe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK I10 CIIETYIOIIUM BHIaM KOHTPOJIEHBIX MEPOIIPHUSATHI:

- Konrponsnas pabora
- Pedepar.

OcBoeHHMe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepLICHHE Ha CTaJuM MPOMEXYTOUHOU
aTTeCTallMd BO3MOXXHO TOJIBKO TIPU PETYISIPHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
IPOXOXKJICHUN TEeKyllero KouTpossa. Habpare pedTHHT 1o BceM MOIYJSIM B KaXKJJIOM CEMECTpe,
OpOMTH TO KAKAOMY MOIYJII IUIAHOBBIE KOHTPOJIGHBIE MEpPOTPHUSTHS B  TEUYCHHUE
HK3aMEHAIlMOHHOMN CeCCHH HEBO3MOXKHO.

Jlnst 3aBepiieHusi pabOThl B CEMECTpPE CTYACHT JOJDKEH BBIOJHUTH BCE KOHTPOJIBHEIC
MEpPOTPUATHSL.

IIpome:xkyTouHasi arTecTanmusi 1O JUCIUIUIMHE TIPOXOaUT B (opme 3adera,
KOHTPOJIMPYIOLIETO OCBOEHHUE KIIFOUEBBIX, 0A30BBIX MOJIOKEHUIH TUCIMIUIMHBI, COCTAaBIISIONINX
OCHOBY OCTaTOYHBIX 3HAHHI MO HEH.

MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBITOJHUBIIAN BCE MPETyCMOTPEHHBIE YIEOHBIM TUIAHOM 3aJ[aHHs U CIABIIHNA
BCE KOHTPOJIbHbIE MEPONPHUATHS, MOJIy4yaeT UTOTOBYIO OLIEHKY IO JUCIUIUIMHE 3a CEMECTp B
COOTBETCTBUU CO IIKAJION:
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PeiiTunr OneHka Ha 3a4eTe
85-100 3auTeHo
71 -84 3adreHo
60— 70 3a4TeHO
0-59 He 3aureno

OneHuBanue IOUCLMIUIMHBI BEAETCA B cOOTBeTCTBMM C [losnokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHD NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYAS
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, TH®OPMALMOHHbIX
CITPABOYHbIX CUCTEMMU TPOPECCUOHAJIBHBIX BA3 TAHHBIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecreynBaeT IOCTyN K Y4eOHBIM IUIaHaM, pabouuM MporpaMMmaM IUCHHMIUIMH (MOIyJeil),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOO4yuX Mporpammax TUCHHMIUIMH (MOJIYJIeH), mporpaMmax MpaKTHUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPTHOINO 00ydaroIIerocs, B TOM YHCIE COXpaHEHUE ero padbot
U OLEHOK 3a 3Tu paboTsl. IlpegycMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aMMOJICHCTBHSI CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyKO Mo
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIMICHUH MEXIY IMOJIb30BATEISIMH KOMIIBIOTEPHON
cetu NHTEpHET.

- e-mail mpenogaBaTes s onepatuBHOM cBsizu:oliferenko@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- ABBYY FineReader
- Excel

- Mathcad

- PowerPoint

- Windows

- Word

- KOMIIAC-3D

I/IH(l)OpMaIIHOHHI)Ie CIIPAaBOYHbLIC CUCTEMBI:

- WNudopmannonHo-npaBosas cucrema «I apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy» http://www.consultant.ru;
- Haumenosanue 3

IIpodeccnonanbubie 6a3b1 JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.

- ITopran MmammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHE MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUITJIMHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneycHus JUCHUITIIMHBI

Ne, .
w/n Bun 3ansaruit Bua v HamMeHOBaHUE 000PY10BAHUS
1 Jlekuun CHEIHAIEHO 000pYIOBaHHBIC ayTUTOPHH C

MYJIBTUMEIUIHBIMU CPEJICTBAMH, CPEICTBAMH
3BYKOBOCHPOU3ZBCACHUA U UMCIOIIIMMHU BbIXOJ B CCTh
HHTepHeT; MOMENIeHUs AJIsl IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyIOBaHHBIE y4eOHOW MeOebIo;
ay/IMTOPUH, OCHAILICHHBIE KOMITBIOTEPAMH C JOCTYIIOM K
0a3am naHHBIX U ceTu IHTEpHeT; cTyuu;
KOMIBIOTEPHBIE KIIACCHL

2 | JlabopaTopHbie pabOThI CHeNHaIbHO 000PYIOBAaHHBIE AYIUTOPHH C
MYJIbTUMEIUMHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCIPOHM3BEACHUS M UMEIOIIMMHU BBIXOJ] B CETh
WHTepHeT; noMelleHus Al IPOBEJCHUS ay JUTOPHBIX
3aHATHN, 000pYIOBAaHHBIC YUeOHON MEOEIbIO; ayTUTOPHUU
OCHAIIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM K 0a3zam
JAHHBIX U ceTH VIHTepHET; CTyIuH; KOMIIBIOTEPHBIC
KJIACCBI.

3 | CamocrosTenbHas paboTta | Oubinoreka, uMeromas paboure MecTa JUisl CTY/IEHTOB;
BBICTABOYHBIC 3aJIbl; AyAUTOPHHU, OCHAIIICHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTu MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
IMO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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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:
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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 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 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
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ITpotokosn Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHO¥ U JJOIIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHNSA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHAJIOB, 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
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird

IIpenogaBarens Kadeapsbr:

WBankun A.H., npodeccop (1.H.), JOKTOp XMMHUYeCKUX HayK, rpodeccop, ivankinan@bmstu.ru
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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:
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IIpenopaBarens kKadepobi:

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

IIpenopaBarenb Kadepsbi:
3apybuHa A.H., 3aBepytomiumii kKadenpoii (K.H.), KaHAWZAT TEXHUUECKUX HayK, [JOLIEeHT,

zarubina@bmstu.ru



