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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN ITPOT'PAMMBI

Hacrosmas paGouas mporpaMma AUCHUIIIMHBI YCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OTPECIIIeT COepKaHnue U BUIBI YIeOHBIX 3aHATUN U OTYETHOCTH.

[Iporpamma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEIHPHO YCTaHABIMBAaeMbIM 0OpaszoBaTenbHbIM cTangapToM (CYOC 3++) no
HaIlpaBJICHUIO MOATOTOBKH (ypoBeHb MaructpaTyphl): 18.04.01 «Xumudeckast TEXHOIOTHS,

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHON MPOrpPaMMON MO HANpaBJICHUIO
rmoaroToBku 18.04.01 «XuMuueckast TEXHOJIOTHS,;

* Yuebubm tanom MI'TY um. H.D. baymana no nanpasnenuto nmoarotosku 18.04.01
«XUMHUYECKass TEXHOIOTHSI.

[lpy  ocBOEHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMHUPOBAaHHWE  KOMIICTCHIIWH,
npenycmorpeHHbix OIIOII nHa ocHoBe CYOC 3++ mno HampasieHuto noarotoku 18.04.01
«XUMHYECKasi TEXHOJIOTHsD» (YPOBEHb MarucTpaTyphl)

Koa xomnerennuu DonM
10 CYOC 34+ PMYJIMPOBKA KOMIIETeHIMHU
Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE
CriocoOeH aHaTM3upPOBaTh COCTOSTHUE M3y4aeMbIX BOIIPOCOB C YYETOM
OITKC-1 UX NAaTEeHTHOW YHUCTOThI, OPraHU30BBIBATh CAMOCTOSATENbHYIO U
(18.04.01) KOJUIEKTUBHYIO HayYHO-HCCIIEI0BATENbCKYIO padoTy, pa3p“a6aTLIBaTI)
IUIaHBl U IPOTPaMMbl IPOBEICHUS HAyYHBIX UCCIIEIOBAHUH U
TEXHUYECKUX Pa3paboTOK
Crioco6eH UCnob30BaTh COBPEMEHHbBIE TPUOOPHI U METOUKH,
OIIKC-2 OpPraHN30BBIBATH MPOBEICHUE DKCIIEPUMEHTOB U UCIIBITAHUM,
(18.04.01) IPOBOJUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YIbTATHI C
IPUMEHEHHEM MaTeMaTUYECKUX METOJOB IJIaHUPOBAHUS

s kateropuil «3HaTh, yYMETh, BIAAEThb» IUIAHUPYETCS JOCTUXKEHUE DPE3yJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaJ B (OpMHpPOBaHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM IIpodeccoHanbHONU 00pa30BaTeIbHON MTPOrpaMMoit
(Tabm. 1).



Tadauna 1. Uaaukatopsl 1OCTHKEHUS KOMIIETCHIINT

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuaukaropsl

@®opMbI U METOIbI 00yUeHHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIIHMU

OIIKC-1

(18.04.01)

Crnioco0eH aHamu3upoBaTh
COCTOSTHUE M3y4aeMbIX BOIPOCOB C
Y4€TOM MX MaTEeHTHON YHCTOTHI,
OpPraHHU30BBIBATH
CaMOCTOSITENIbHYIO U
KOJUICKTHBHYIO HAy4HO-
UCCIIEIOBATENbCKYIO PaboTy,
pa3pabarbIBaTh IUIAHBI U
MPOrpaMMBbI MPOBEACHUS HAYYHBIX
WCCJICIOBAHUM U TEXHUYECKUX
pa3paboTok

3HATH

- 0a30BbIC HAYYHBIC MMOAXO/bI K UCCIICIOBAHUSIM B
00J1aCTH NMEePCIEKTUBHBIX XUMUYECKUX TEXHOJIOTHI
- COBPEMCHHBIE METObI TPOBEICHIS HAYTHBIX
MCCJIEIOBAaHUM U TEXHUYECKUX pa3paboTOK B 00JIaCTH
MEPCIIEKTUBHBIX XUMUYIECKUX TEXHOJIOTHIA

YMETb

- BECTH COOp MaTepUAIOB U aHAIIU3 OTCUSCTBEHHON U
3apyOeKHOMN TUTEepaTyphl O MPOBEICHUIO HAYYHBIX
WCCJICIOBAHHM U TI0 MEPCTICKTUBHBIM TEXHHYSCKUM
pa3paboTkaM B 001aCTH COBPEMEHHBIX XUMHUYECKUX
TEXHOJIOTHI

- IJITAHUPOBATH IKCIIEPUMEHTAIbHBIC HAYYHbBIE
WCCJICIOBAHMSI U TEXHHUYECKUE Pa3padOTKH
BJIAAETH

- METOJ/IaMH Y HaBBIKAMH CAMOCTOSTEIHHBIX H
KOJUJIEKTUBHBIX HAyYHBIX UCCIIEOBAHUI B 00JIaCTH
MIEPCIIEKTHBHBIX XUMUIECKIX TEXHOJIOTHIA

- HaBBIKAMU BBITIOJTHEHHS] HAYKOEMKUX TEXHHUYECKHUX
pa3pabOTOK M CO3/IaHMsI IOKYMEHTOB 3aIlUThI
WHTEJJIEKTYyaIbHOM COOCTBEHHOCTH

DopMbI 00yUeHHS:

OpoHTANIbHAS U TPYIIIOBasi OPMBI.

MeTtoabl 00y4yeHusi:

CrnoBecHbliii MeTog 00yueHus (Jlexuun)
Hao0mronenne u UccnenoBarebCKU METOT
(JTabopaTopHbIe pabOTHI)

Meton npobiemuoro ooyuenust (CamocTosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/IbI 00y4YeHUsI:
00CYyXJIeHUE MPAKTUICCKUX ITPUMEPOB HA JICKIIUIX

OIIKC-2

(18.04.01)

CriocobeH ucnoap30BaTh
COBPEMEHHBIC IPUOOPHI U
METOMKH, OPTraHU30BBIBATh
MIPOBE/ICHUE IKCIIEPUMEHTOB U
WCIBITAHHUH, IIPOBOANTH MX
00paboTKy U aHATU3UPOBATH

3HATH

- YCTPOMCTBO U MPUHIUIT paOOThI COBPEMEHHBIX
npuOOpoB U 000PYTOBaHUS

YMETbH

- IPOBOAUTE OKCIICPUMEHT U UCIIBITAHWA HaA
COBPEMEHHOM 000pYyI0BaHUU

BJIAJIETH

- METOJJaMHM TUTAHUPOBAHMSI SKCIIEPUMEHTA,

DopMbI 00yUeHHST:

®poHTaNbHAS U TPYMIOBasi GOPMBI.

MeToabl 00y4eHus:

CrnoBecHblit MeTo 00yueHus (Jlekimn)
Hao0mronenne u UccnenoBarebCKUM METO
(JTaBopaTopHbie paboThI)

Merton npobsiemHoro o0y4uenus (CamocTosTenpHas
pabora)




1

2

3

pe3yabTaThl C IPUMEHEHUEM
MaTeMaTHYeCKUX METOJIOB

TJIAHUPOBAHUS

IpOTrpaMMHOM 00pabOTKH M CTATUCTUYECKOTO aHAJIH3a
PE3YJIBTATOB MTPOBOAMMBIX HCCIICTOBAHUM

AKTHBHBIE H HHTEPAKTUBHBLIC METOAbI oﬁyqennﬂ:
O6CY)KI[€HI/IC IMPAKTUYCCKUX MMPUMEPOB Ha JICKIHUAX




2. MECTO /JUCHUIIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

HucuuruimHa Bxogut B Onok bl «/lucummamssl  (Mogynm)»  oOpa3oBaTelbHON
MPOTrpaMMbl MarucTpaTypsl 1o HanpasiaeHuto 18.04.01 «XumMuueckas TEXHOJIOTUS.
OcBoeHne JaHHOHN JMCHMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE Ui CIETYIOLTIX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:
- CoBpeMEHHOE COCTOSIHME TEXHOJIOTMM XMMUYECKON NIepepaboTKU APEBECUHBI
- [lepcrieKTUBHBIE TEXHOJIOTUH ITPOU3BO/ICTBA LIEJUTFOJIO3HBIX KOMIIO3UIIMOHHBIX
MaTepUajoB
- XUMHUS U TEXHOJIOTHUS MOJIy4E€HUS MOHOMEPOB U BCIIOMOTaTeIbHBIX BEIIECTB

OcBoeHHe y4eOHOW TUCIUILUIMHEI CBS3aHO ¢ (DOPMHUPOBAHUEM KOMIIETCHIIUN C yYETOM
matpuiiel  komnetreHiuii OIIOIT gns HanpaBnenuss (ypoBeHb wmaructparypbl): 18.04.01
XuMHYecKask TEXHOJIOTHS.



3. OPBEM JJUCHUIIJIMHBbI
OO06mwmit 00beM TUCIMIUIMHBI COCTABIIACT 5 3a4eTHBIX eANHMI] (3.€.), 180 akageMuIecKux
4acoB (135 ACTPOHOMUYECKUX 4acoB). B TOM qucle:

1 cemectp — 2 3.e. (72 ak.u.), 2 cemectp — 3 3.¢. (108 ak.4.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosmuecTBo ceMecTpOB 0CBOEHHS
Buabl yuedHoii padoTsl
Bcero AU CIHUILINHBI
1 2
O0BbeM IUCIHUIUTUHBI 180 72 108
AyautopHasi padora* 90 36 54
Jlexumu (JI) 36 18 18
Jlaboparopusie paboTs (JIP) 54 18 36
CamocrositesbHas padora (CP) 90 36 54
HpopainTKa yueOHOro Marepuasna 45 295 795
JIEKUUN
[ToaroroBka k 1a60paTOpHBIM 78 10 13
pabotam
[lonroroBka K KOHTPOJBLHOU paboTe 12 6 6
IToaroroBka pedepara 6 3 3
Jlpyrue BUIBI CAMOCTOSITEIIbHON 39.5 1475 2475
paboThl
N .. JAun¢pepeHunpoBaHHbIN

Bua npomexyToYHO# aTTeCTAIINU 3auér "

*B TOM uHclie, B (hopMe MPAKTUIECKOH TOATOTOBKH



4. COJEPKAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUAIIINHBI C YKASAHUEM
OTBEIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSATUI
Tadauua 3. ConepkaHue TUCHUILUIUHbBI
Bunnl 3ansTuii*, yacel Komnerenuuu, Texymuii KOHTPOJIb pe3yJbTATOB 00y4eHHs
X 3aKpeIieHHbIE 32 Banasl
Ne n/mm Tema (Ha3BaHHE) MOTYJIS 1 c 1P CpP | Temoii (ox no CYOC Cpok Dopr -
3+4) (Heneus) MaKc)
1 cemectp
JlabopaTopHbIe pabOTHI 8/16
| MoneKynﬂpHLUH/I a0CcopOIMOHHBII 6 0 3 12 | OIKC-1, OIIKC-2 6
CTICKTpaJIbHBIN aHAIH3 Kontpomnpnas padora 1 10/14
HUTOIO: 18/30
JlabopaTopHbIie pabOTHI 8/16
2 Onruueckre METOAbI aHAJIN3a 6 0 8 12 OIIKC-1, OIIKC-2 12
Kontpomnpras pabota 2 10/14
HUTOIO: 18/30
JlabopaTopHbIe pabOTHI 12/20
3 DNEKTPOXUMHYECKHE METO/Ibl aHAIHN3a 6 0 2 12 OIIKC-1, OIIKC-2 18
Pedepar 12/20
HUTOIO: 24/40
HUTOI'O 3a cemecTp 18 0 18 36 - - - 60/100
2 cemecTp
4 ?}f;“;i;orpa‘i’““ec““e MeTOze! 6 0 12 | 18 | OMKC-1,0MKC-2 6 JlaGoparopusie paothi | 9/15




Kontponsnas pabora 1 9/15

HUTOrO: 18/30

JlabopaTopHsie paboThI 9/15

5| meononm cnexrpumumianans |6 12| 18 | OMKC-1, OTIKC2 12 Kommonmas pacora2 | 9115
HUTOI'O: 18/30

JlabopaTopHbie pabOTHI 9/15

HUTOI'O: 24/40

HUTOTI'O 3a cemectp 18 36 54 - - - 60/100

*B TOM 4HCIe, B POpMe MPaKTHIECKOH MOATOTOBKH
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CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIyJIIM)

Ne,
n/n

HanmeHnoBaHnue MoayJisi, copep:KaHue

Yacobl

MoJiekyasipHblii A0COPOIMOHHBIN CNIEKTPAJIbLHBIN aHATH3

Jlexknun

1.1

Knaccugukarus MeTo10B Uccae1oBaHus. 3Ha4eHNe (PU3UKO-XUMUYECKUX U
(U3MYECKUX METOJI0B aHAIM3a B COBPEMEHHOMN HayKe, IPOMBIIIEHHOCTH U
texHuke. [lonstue 06 ananmutueckoMm curnane. Knaccudukanus metonoB
aHau3a. XuMHUECKHe, (bU3NKO-XUMHYECKUE, ¢usnueckue U
OMOJOrM4YECKHE METO/Ibl AaHATIN3A.

1.2

MosekyssipHbIii ~ aOCOpPOIMOHHBI  CIIeKTpainbHbId  aHanmu3.  [lpupoma
NIEKTPOMArHUTHOIO  u3JydeHMs.  [IpoucxoskaeHue  MOJIEKYJISIPHBIX
CIIEKTPOB  MOIVIOUIEHUS. 3aKOHbl MOIJIOLIEHUS  3JEKTPOMArHUTHOTO
U3JIY4YEeHUS. U MX NpPUMEHEHHE B aOCOpPOLMOHHOM CIEKTPOCKONHMH. 3aKOH
byrepa — JlambGepta — bepa. Ontudeckas IIOTHOCTh pacTBopa. OCHOBHOE
ypaBHeHHE (poTOMEeTpHuecKoro aHanusa. lloryomenue ceera pacTBOpamH.
Monsipablii KOOQHUITUEHT CBETONOTIONICHHUS.

1.3

OcHoBHBIE TPUEMBI (HOTOMETPHUUECKOTO aHAIN3A: METO]] CPABHEHHSI, METO/T
rpaayupoBOYHOro rpaduka, MeToa a00aBok, MeToj AuddepeHInaTbHON
doTromeTpuu.

JlaGopaTopHbie padoThbI

JIP1.1

CrexkTpo(hOoTOMETPHIECKOE OIIPE/ICICHUE COCTaBa JBYXKOMIIOHEHTHOI'O pacTBOpa

JIP1.2

qDOTOMCTpI/I‘IeCKOC OIPEACIICHUE KCII€3a B TCXHOJOIMYCCKUX paCTBOPAX

EEN LS e

CamocrosiTesibHas padora

p—
[\

CP1.1

[IpopaboTka y4eOHOro MaTepHaa JICKIUi

CP1.2

[TonroroBka k 1abOpaTopHBIM paboTaM

CP1.3

[ToaroroBka K KOHTPOJILHOM paboTe

WAy

CP1.4

Jpyrue Buapl caMOCTOSTENIbHON pabOThI

4.25

OnrnyecKkue MeToabl AaHAJIN3A

Jleknun

2.1

Knaccudukanust onTHYECKUX METOJOB aHaIM3a. JIFOMHHECIEHTHBIH METO.
ananu3a. CHEKTp MOTJIOLIEHUS U CHEKTP JIOMHHECHEHIMHU. 3aBUCHUMOCTb
WHTEHCUBHOCTU JIIOMUHECUEHIIMM OT KOHIIEHTpanuu. KonumdecTBeHHBIH
JIIOMUHECIICHTHBIM aHajn3. BHApl KadyeCTBEHHOI'O JIIOMHHECIIEHTHOT'O
aHaIu3a: COpPTOBOM aHaIm3, JIIOMUHECILIEHTHAS MHUKPOCKOIIHUS,
dryopecieHIs anKaIouI0B.

2.2

Hedenomerpuueckuit u  TypOMAMMETPUYECKHII  METOABI  aHAIM3A.
Teoperuueckne OCHOBBI HedenoMmeTpun U TypOuaumerpuu. OCHOBHOM
3aKOH CBETOpACCEsSHUs.

2.3

Pedpaxkromerpuuecknit Meron aHanmuza. OCHOBBI  pepaKTOMETPHH.
3aBUCUMOCTh MEXy KOHLEHTPAIIMEH M TOKa3aTeleM MPEIOMIICHUS.
ITonsipumerpus.

JlabopaTopHbie paboThl

JIP2.1

HIOMHHCCHGHTHBIﬁ AHAJIN3 IPOUCXOKACHNUA MATCPHUAJIOB B y.]'IBTpa(l)I/IOJ'IeTOBOM
CBCTC

JIP2.2

Or[pe;[eneHI/Ie Ccaxapo3bl pe(l)paKTOMeTpI/IHCCKI/IM METOAOM

CamocrosiTeibHas paGora

CP2.1

[TpopaboTka yuyebHOrO MaTepuaia JeKIun

CP2.2

[ToaroroBka K 1a00paToOpHBIM paboTaM
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CP2.3 | [loaroToBka K KOHTPOJIBHOM paboTe 3
CP2.4 | JIpyrue BUJIbI CAMOCTOSTENBHON pabOThI 4.25
3 DJIEKTPOXHMHYECKHEe METOAbI AHATN3A
Jlekuuu 6
[ToTeHIMOMETPUYECKH METO]] aHAIU3A. KJIaCCI/I(bI/IKaL[HH JJIEKTPOXUMUUECKUX
METO/I0B aHanu3a. TeopeTruueckue OCHOBBI IOTEHLIMOMETPUYECKOIO METO 1A

3.1 | ananu3za. MHAMKATOpPHBIE 3IEKTPOABI U 3JIEKTPObl CPABHEHUS. DIEKTPOIbI 2
1 poma, 2 poaa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJBI,
MOHOCEJIEKTUBHBIE JIEKTPOJIBI.

HonomeTpuss W TOTEHIHOMETpHUECKoe THUTpoBaHwe. CTEKISHHBIA DIIEKTPO.

392 YCTpOI‘/'ICTBO " IpUHIUIT pa6OTLI CTCKJIAHHOTI'O 3JICKTpOAaA. HOTeHHHOMeTpH‘IeCKOC 2
n3meperne pH pactBopoB. pH-metpus. CranmaptHeie OydepHble PacTBOPHI I
pH-Metpun.

[Tonsporpaduuecknit  merox  anamuza.  [lomsgporpamma u  ee
XapakTepucTUKU. OCTaTOUHBIN, MpeleabHbIA TOK, IOTEHIIUA Pa3I0KEHUS

33 | ¥ TOTCHIMAN MONYBOJIHBI. Ionsporpaduueckass BoiaHa. BricoTa BOJIHBI. )

' PryrHpIii  Kanaromumid  2yeKTpoA. TeopeTudyeckue OCHOBBI — METOJA.
Kynonomerpus. Ilpsimas kynonomerpus. Kynonomerpuueckoe TUTPOBaHHE.
DJEeKTPOreHepUPOBAHHbIE TUTPAHTHI. BBIX0 MO TOKY.

JlabopaTopHblie padoThbI 6
IP3.1 Ornpeaenenne KOHIEHTPAIIMHA PACTBOPA CHIFHOTO OCHOBAHUSI METOJIOM 6

TMMOTCHIOHUOMETPHYICCKOT'O TUTPOBAHMS.

CamocrosiTejibHas padoTa 12
CP3.1 | [IpopaboTka yueOHOr0 MaTepuana JEeKIHii 0.75
CP3.2 | [ToaroroBka k 1abopaTOpHBIM paboTam 2
CP3.3 | [loaroroBka pedepara 3
CP3.4 | [Ipyrue Buapl CaMOCTOSITEIBHON pabOThI 6.25

4 Xpomartorpaguyeckue MeTobl aHAJIH3A
Jlekuun 6
Knaccugukanus xpomarorpaduyeckux meroaoB aHamuza. CymHOCTb

41 xpomatorpadpuu. Knaccudukamuss — xpoMarorpapuueckux  METOJOB. )
Xpomarorpaguueckue xapakTepucTuku. KoHcCTaHTa pacmpeneneHus.
Koadunment pacnpenenenus. [lapamerpsl XxpoMaTorpaMMel.

Buner Xxpomarorpaduu. HNonooOMmeHHas Xxpomarorpadus.

49 PacnpenenurenbHas xpomatorpadusi ¥ €€ BapuUaHTBl — OyMakHas | )
TOHKOCNOMHasg  xpomarorpadus. CnocoObl TOJNydyeHHs U aHaIU3
XpOMaTOrpaMM B Pa3IMUYHbIX BUJAX XpomaTorpaduu.

OcoOeHHOCTH  BBICOKOA((PEKTUBHOM KHUJIKOCTHOM Xpomarorpadguu u

4.3 | razoBoi xpomarorpaduu. Anmaparypa. JlJoCTOMHCTBa METOJIOB U 00IacTH 2
IPUMEHEHHS.

JlaGopaTropHbie padoThI 12
JIP4.1 | IloaroToBKa KATHOHMUTA U 3aMIOJHEHHE XPOMATOrpaphHIECKOi KOJOHKH 4
JIP4.2 | Xpomatorpaduueckoe onpeaeaeHne MeI METOI0OM HOHHOTO 0OMEeHa. 4
P4 3 Onpenenenrue  MOHOCAaXapuJoB B THApPOIM3aTaXx C  MOMOUIBbIO 4

xpomarorpaduu Ha Oymare.

CamocrosiTejibHas padoTa 18
CP4.1 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 0.75
CP4.2 | IloaroroBka K 1a00paTOpHBIM paboTaM 6
CP4.3 | IloaroroBka K KOHTPOJIBHOM padoTe 3
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CP4.4 | llpyrue BUABI CAMOCTOSITEIHHOM pabOTHI 8.25
5 ATOMHO0-20COPOUMOHHBIH M SMUCCHOHHBIN CHIEKTPAJIbHBINH AHAJIU3
Jleknumu 6
TeopeTnueckue  OCHOBBI ~ aTOMHO-a0COPOLIMOHHOM  CHEKTPOCKOIHH.
Crioco0b1 aTomm3aruu BeniecTB. OCHOBHBIC Y3IIbI aTOMHO-a0COPOIIMOHHOTO
5.1 | cnekrpodoTomMeTpa. YCTPOHWCTBO JIaMIbl C TOJBIM KaToJAOM. MeTombl 2
OTIpeNieNIeHUs] KOHIICHTPALlUU, HCIOJb3yeMble B aTOMHO-a0COPIIMOHHOM
aHayu3e.
OMHCCHOHHBIN CHEKTpaibHbIA aHaiu3. [lpoueccel, nexamue B OCHOBE
55 |OMHCCHOHHOTO CHEKTPATLHOTO aHanu3a? OCHOBHBIE Y3JIbl CHEKTPAIbHBIX )
npubopoB. CpeznctBa BO30YXKIEHHS CIHEKTPOB HCITyCKaHHsS aTOMOB.
Paspenraromias cnocoOHOCTh CHEKTPAILHOTO MpUbOpa.
KauecTBeHHBII M KOJIMYECTBEHHBINM CHEKTpaiabHbIM aHainu3. OCHOBHOE
5.3 | ypaBHeHue (HoTOrpaduUECKUX METOJIOB KOJINYECTBEHHOTO CHEKTPATbHOTO 2
aHanmsa.
JlaboparopHbie padoThl 12
JIPS.1 | ®oromerprueckoe ompeaeneHre yIiIeBoI0B ¢ aHTPOHOBBIM PEAKTHBOM. 4
JIP5.2 | Onpenenenne aMHHOKHCIOT B CMECH METOIOM GYMaKHON XpOMaTorpadum. 4
JIP5.3 | Onpenenenue meau MeToioM auddepeHnnanbHoi poToMeTpun. 4
CamocrosiTesibHass padoTa 18
CP5.1 | IIpopaboTka yueOHOro MaTepuaa JICKIIHiA 0.75
CP5.2 | [loaroroBka k nabopaTopHbIM paboTam 6
CP5.3 | [loaroroBka K KOHTPOJIBHOM paboTe 3
CP5.4 | llpyrue Buabpl CaMOCTOSITEILHON pabOThI 8.25
6 MeToabl Hccie10BaHUs IOBEPXHOCTH TBEPAOIO TeJa.
Jleknun 6
PentrenoBckue MeTtonapl aHanuza. PeHTreHoBckas — (iyopecreHuus.
6.1 | PertrenoBckas TpyOka. Pa3nosxenue usnyueHus B criektp. JlerekrupoBanue 2
(bIIyOpecIeHTHOTO U3ITy4EHHUS.
Mertonbl ncciieoBaHus MOBEPXHOCTU TBEpAOro Tena. M3yuenne o0beKToB
6.] |TPH OCBEIICHMI NX BHUMBIM CBETOM. [ToHsiTHE ONITUYECKOM MUKPOCKOITUH. ’
) OnTtuyecknii MHKpOCKON. ATOMHBIM CHJIOBOM MHKpockon. IlpunHumn
JICHCTBHSI Y IPUMEHEHHE.
MeTo bl MAarHUTHOTO PE30HAHCA SJIEP U DJIEKTPOHOB. S IEPHBIN MarHUTHBIN
pPE30HaHC U JJIEKTPOHHBIM MAarHUTHBIM pEe30HaHC — KakK JBa METoja
6.2 | pagMockonuu, MO3BOJSAIOUIME M3y4aThb CTPYKTYpy M IMHAMHUKY MOJIEKYI, 2
pasuKalioB, MOHOB B KOH/IEHCUPOBAHHBIX U ra3oBoil ¢azax. Crnekrpsl SIMP
u DIIP.
JlaGopaTtopHbie padoThbI 12
IP6.1 MukpockonupoBaHie MPO3PAYHBIX U MOTYIPO3PAYHBIX NIPENAPaTOB B MPOXOSIIEM 4
CBETE.
JIP6.2 | Vcrons30BaHne HAHOCEHCOPHOTO aHaIM3a IS OTPEIEIEHHUS TOPOT IPEBECHHBI 4
JIP6.3 | Onpenenenue nokasaresns NpeJOMIEHUS )KUJIKOCTEM. 4
CamocrosiTeibHas padora 18
CP6.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 0.75
CP6.2 | TToaroroBka K JJabopaTopHbIM paboTam 6
CP6.3 | [loaroroBka pedepara 3
CP6.4 | [lpyrue BuJpl CaMOCTOSITEIBHON pabOThI 8.25
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S.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOAUYCCKUMU MaTC€pUajlaMu:

l.
2.

Pabouas nporpamMmma AMCHUIIIIMHBL.

[lepeuenr yueOHOW NUTEpaTyphl M AOMOJHUTEIBHBIX MAaTEpUAIOB, HEOOXOIUMBIX IS
OCBOCHMA AUCUUIUIMHEI [Pa3nen 7 Paboueil mporpaMMbl IUCIUTLTAHBI |.

[lepeuens pecypcoB cetu «HTEpHET», pEKOMEHIYEMBbIX I CAMOCTOSITEILHON paboThI
Mpu OCBOCHMH TucuuIuinHbl [Pa3znen 8 Paboueil mporpaMMbl AUCHUIUIMHBI .
Metoauueckre ykazaHus A OOy4yarolUXcs MO OCBOCHHUIO IUCHUIUIMHBL [Paznen 9
Paboueit nporpaMMbl JUCITUTIINHBI].

[lepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMBIX MPU U3yUYECHUU JTUCIUILINHBI,
BKJII0Yas IEPEYCHb IIPOTPAMMHOT0 0OecrieueH s, THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
u ipodeccruoHanbHbIX 0a3 nanHbIX [Pa3nen 10 PaGoueii mporpaMmbl TUCIUILIAHEI .

CTyneHTsl MOJYy4YaroT JOCTYI K YKa3aHHBIM MaTephajlaM HayuHas C TEPBOTO 3aHATHUS T10
mucourumae, B coorBeTcTBHU ¢ OIIOIN.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJEHHMSI TEKYIIErO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIJINHE

®onn  omeHouHbix cpenctB (POC) nmnsg TpoBeIeHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYYalOMIMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIUH C yKa3aHUEeM HTaloB UX (OPMHUPOBAHUS B IIPOLECCE OCBOCHUS 00pa30BaTEeIbHON
nporpammel  (pazgen 1). @OC obecrieuynBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yiabTaToOB 00yUEHUs, 3aIlJJaHUPOBAHHBIX [T JUCLHUIUINHBL.

®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TanoB MX (OPMHUPOBAHMS B IPOLECCE OCBOCHMS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIHMCaHUE II0Ka3aTeje U KPUTEPUEB OLIEHMWBAHUSA KOMIIETEHUUHI Ha Pa3IMYHBIX dTanmax MX
(GbopMHpOBaHUs, ONIMCAHNE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHMM, BIaJIeHUI U (WIK) ONbITa ACSITEIbHOCTH, XapaKTEpU3YIOIIHNE 3Tallbl POPMUPOBAHUS
KOMIIETEHIIMH B IPOLlecce OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI;

— METOOUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLECIYyPbl OLICHHBAHHWA 3HAHUM, YMCHHU,
BIaJeHUH u (WIKM) OMbITa JEATEIbHOCTH, XapaKTEpPU3YIOIIMUX ATanbl (OPMUPOBAHUS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llonokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU paboyell mporpaMme AUCLUILUINHBL
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7. IEPEYEHb YYEBHOW JIMTEPATYPbBI ¥  JOMNOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX /151 OCBOEHUA JTUCIIAITJIMHbI

Jureparypa
1. Teopernueckue U IKCIEPUMEHTAIBHBIC METO/IbI MCCIICIOBaHMS B XuMuu / AHanbeB M.B.,
3aitkoB FO.I1. - 2017. - URL: https://znanium.com/catalog/document?id=303237.
2. BacwibeB B. I1. Ananutnueckast xumus: B 2 kH. / Bacunwes B. I1. - 3-e uzn., crep. - M.:

Hpoda, 2003. - (Beicmiee obpazoBanue). - ISBN 5-7107-7606-8. K. 2: OU3HKO-XUMUYECKHEC
MeToabl aHainu3a. - 2003. - 383 c. - bubmmorp.: c. 365. - ISBN 5-7107-7608-4.

3. DU3NKO-XUMUYECKUE METO bl aHAIN3A: yueOHO-MeToudeckoe mocodue / bepeszuna C. JI.,
I'opsiueBa B. H., EnuceeBa E. A., lla6atuna T. W.; MI'TY um. H. O. baymana (HarmoHaJIbHBIN
uccienoBarenbckuit yH-T). - M.: U3g-8o MI'TY um. H. 3. baymana, 2020. Y. 1. - 2020. - 70 c.:
ui. - bubnuorp. B konue opour. - ISBN 978-5-7038-5339-9.

4. OCHOBBI aHATTUTUYECKON XUMHH y4eOHUK JUIst By30B: B 2 T. / Bonbmosa T. A., Bpeikuna I'.
., T'apmam A. B. [u ap.]; pea. 3omnotoB FO. A. - 5-e uzn., crep. - M.: U3xa. uentp "Akagemusa",
2012. - (Beicuiee npodeccronansHoe oopa3oBanue. EcrectBennsie Haykn). - ISBN 978-5-7695-
9123-5. T. 1. - 2012. - 383 c.: un. - bubaumorp. B koHie 1. - ISBN 978-5-7695-9124-2.

5. DNEKTPOXUMHYECKHE METOIBI aHAIN3a: yaeOHO-MeToanueckoe mocooue / ['opsiaea B. H.,
bepesuna C. JI., Meanbix XK. H., CmupuoB A. [I.; MI'TY um. H. 3. baymana (HarpioHaabHbBIN
UCCIIE0BAaTENbCKUN YH-T). - M.: U3n-80 MI'TY um. H. O. baymana, 2019. - 46 c.: puc., Ta0u. -
buGnuorp. B koHie 6pomr. - ISBN 978-5-7038-5163-0.

6. Xpomarorpaduueckue Metoabl aHanu3a: npaktukyMm / Cnutukos I1. B., T'opsiueBa B. H.,
Maxkapoea M. II., Menmubix XK. H.; MITY wum. H. D. baymana (HauuoHalIbHBIN
UCCIIE0BATENbCKUN YH-T). - M.: U3n-80 MI'TY um. H. O. baymana, 2019. - 61 c.: puc., Tab. -
bubmuorp.: c. 60. - ISBN 978-5-7038-5138-8.

7. Ananmutnueckas Xxumus. OU3UKO-XUMHUYECKHE U (PU3MUECKUEe METO/IbI aHaau3a Y4yeOHoe
nocobue / Mosuan H.U., I'opbynoBa T.C., EsrenseBa W.M., Pomanosa P.I'. - 2013. - URL:
http://www.iprbookshop.ru/61958.html.

8. DU3NKO-XMMUYECKHE METO/Ibl aHaNIn3a: yaeOHo-MeToanueckoe nocodue / bepesuna C. J1.,
I'opsiueBa B. H., Enuceesa E. A., Hlabaruna T. U.; MI'TY um. H. O. baymana (HaunoHanbHbIN
uccienoBarensCkuil yH-T). - M.: M3a-so MI'TY um. H. 3. baymana, 2020. Y. 2. - 2020. - 42 c.:
wi. - bubnuorp. B konue opomur. - ISBN 978-5-7038-5411-2.

I[OHOJ'IHI/ITGJ'II)HI)IG MaTepuraibl

9. Omudepenko I'.JI. duzuko-xumudeckue MeToabl aHanu3za: yaed.mocodue / I'.JI. Onude-
penko, A.Jl. Hexmonos, A.H. UBankun. — M.: 'OY BIIO MI'VJI, 2009. — 232 c.

10. Npankun A.H. Cnektpomerpudeckue Metoibl: yueo.mocooue / A.W. UBankuw, I'.JI. Onu-
depenko, B.A. bensikos. — M.: MI'YJI, 2008. — 127 c.

11. Konynosa I''A. ®u3nKo-XxuMHUECKHUE METOJbl UCCIEI0BaHMN: y4el.-MeTol. mocodue /

I'.A. Konynosa, I' JI. Onugepenko. — M.: TOY BIIO MI'VIJIL, 2010. — 16 c.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTHBI ITPU OCBOEHUH JTUCHUII/IMHBI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickas rocygapcTBeHHas oubimoTeka. http:/ www.rsl.ru.

3. TocynapcTBeHHas myOIndHasi HAyYHO-TeXHUYeckas onbaroreka Poccun. http://www.gpntb.ru.
4. bu6bnmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckass Oubnmoreka KO MITY mm. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

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

7. DneKTpoHHO-OMOIMOoTeUHas cucTeMa u3aarenbeTBa «Jlauby http://e.lanbook.com.

8.  DnexkTpoHHO-OMOnMoOTeYHass  cucremMa  «YHHBEpCHUTETCKas  OuOIMOTeKa  OHJIAH»
http://biblioclub.ru.

9. DnexTponHo-0ubmMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnexkrponHo-6ubroreunas cucrema (ObC) «FOpaiiT» https://biblio-online.ru.

11. LentpanbHas 6ubmmoreka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku P®D. www.edulib.ru.
12. Equnas xommekuus g poBbiX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3pgatensctBa MI'TY um. H.O. baymana https://bmstu.press/
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9. METOJIMYECKHAE VKA3AHUS JUIA CTYAEHTOB 110 OCBOEHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MOJIOKEHMSL.

JlMcuuIuiiHa MOCTPOEHa MO0 MOAYJIBHOMY MPHHLUIY, KKIBIH MOAYNb MPEICTABISET
co0OM JIOrMYecKH 3aBeplICHHBIH pa3jien IUCUMIUIMHBL. B mepBoM cemectpe Tpu Moxyis. Bo
BTOPOM CEMECTPE TPU MOJYJISL.

Ha nepBoM 3aHATHM CTyZIEHT mojy4aeT MH(OpMAaIMIO I JOCTyNA K KOMILIEKCY
METOAMYECKHX MaTepPHaJIOB MO JUCLUUIUINHE.

Jlek1iMOHHBIE 3aHATHUS MOCBSILICHB PACCMOTPEHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUH
Kypca 1 pa3bsICHEHHUIO YU€OHBIX 3aJaHU, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoThI NpeAHA3HAYEHBI JJIs MPUOOPETEHUS OMNbITa MPAKTHYECCKOM
peanu3aly OCHOBHOW MpOQecCHOHANbHON 00pa3oBaTeIbHON NporpaMMmbl. Meroandeckue
JOKYMEHTbl K J1abopaTOpHbIM paboTaM IpopadaThIBalOTCS CTYJEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblil ypOBEHBb MOATOTOBKH KOHTPOJHPYETCS Iepen
poBe/ieHueM J1a00paTOpHBIX PaboT.

[IpakTryeckas MOATOTOBKA MPHU peANTU3alnu yIeOHOW JUCIUTUIMHBI OPTaHU3YeTCs ITyTeM
IPOBE/ICHUS] CEMUHAPOB, NPAKTUYECKUX 3aHATUH, J1a00paTOpHBIX PabOT U HHAWBUAYaAJIbHBIX
U(HMIIM ) TPYIIIOBBIX KOHCYJIBTAUH, IPEAYCMAaTPHBAIOIINX yIacTHE 00YyJaIOIMXCsl B BHIIOJTHEHUT
OTJIEJIbHBIX 3JIEMEHTOB Pa0oT, CBSI3aHHBIX ¢ Oyaylei mpodeccuoHaIbHON AEATENbHOCTHIO.

[IpakTryeckast MOATOTOBKA MOXET BKJIIOUATh B CeOsl OTIENbHBIC 3aHATUS JICKIIMOHHOTO
TUIIA, KOTOpbIE MPEAyCMaTpPUBAIOT Mepefady ydeOHOH uHpOpMauuu 0oO0y4arolumMcs,
HEOOXOIUMOW I IOCIEAYIOLIEro  BBIIOJHEHUS paboT, CBA3aHHBIX C  Oy;ymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHAsE padoTa CTYIEHTOB BKJIOYACT CIEAYIOIIME BHJBL: B IEPBOM
ceMecTpe MpopadoTka yuyeOHOro marepuana JEeKIUi, MOJroTOoBKa K JIaOOpaTOpHBIM paboTam,
MOJTrOTOBKAa K KOHTPOJIEHOW paboTe, moAroTroBka pedepara, BO BTOPOM CEMECTpe MpopadoTKa
y4yeOHOro MaTepuayia JIeKIUi, MOJAroTOBKa K JabopaTOpHBIM paboTaM, MOJArOTOBKAa K
KOHTPOJBHON paboTe, moaroroBka pedepara. Pe3ynabraTel BceX BHIOB pabOTHI CTYISHTOB
dopmupylOTCS B BHJE JUYHOTO PEUTHUHra, KOTOPBIM YUHUTHIBAETCS HA MPOMEXYTOUHOM
arrectanuu. CaMmocTosiTenbHas padoTa MpeaycMaTpUBAET HE TOJBKO MpOpabOTKy MaTepHalloB
JeKIMi, HO M UX pacIIUpeHue B pe3ylbTaTe IIOMCKA, aHaliu3a, CTPYKTYpUPOBAHUS U
NpPEICTaBICHUS B KOMIIAKTHOM BHJIE COBPEMEHHOW HWH(POPMALMU M3 BCEX BO3MOXKHBIX
UCTOYHUKOB.

Texkymuii KOHTPOJIb TIPOBOJAWTCS B TEUCHHE KaXKIOTO MOJAYJS, €ro HTOTOBEIC
pe3yJbTaThl CKJIAIbIBAIOTCS U3 OLIEHOK IO CJIETYIOIUM BHIaM KOHTPOJIBHBIX MEPOIIPUATHIL:

- KonTponbHas pabora
- Peepar.

OcBoeHHME AMCHIUIUIMHBI M €€ YCIEIIHOE 3aBEpIICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PErysIsipHON paboTe BO BpeMsi ceMecTpa U IJIaHOMEPHOM
MPOXOXKICHUN TEKyIIero KOHTpousss. HabpaThk pedTHHT 10 BceM MOIYJSIM B KaXKIOM CEMECTpe,
OpOMTH 1O KaXAOMY MOJYJIK IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
IK3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

Jlnst 3aBepiieHust paboOThl B CEMECTPE CTYACHT JIOJKEH BBINOJIHUTH BCE KOHTPOJIBHBIE
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTalus 10 pe3yibTaTaM IEPBOr0 ceMecTpa MO JAUCHUILINHE
npoxoauT B ¢opme 3adera. [IpomexyrouHas arrecTanus Mo pe3yibTaTaM BTOPOTO CeMecTpa
npoxoauT B popme auddepeHnrnpoBaHHOroO 3a4eTa.

MeToaANKAa OLEHKH 110 PEHTHHTY
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CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TNIAHOM 3a[aHUs U CIAaBIINNA
BCE KOHTPOJBHBIE MEPOIPUSTHS, MOTYy4aeT UTOTOBYIO OLEHKY IO JUCHMIUIMHE 3a CEMECTpP B
COOTBETCTBHUHU CO IIIKAJIOU:

Ouenka Ha
PeiiTunr nuddepeHIUPOBAHHOM Ouenka Ha 3a4eTe
3auyere
85— 100 OTJIMYHO 3a4yTeHo
71 -84 XOpOIIO 3ayTeHo
60 — 70 YAOBJIETBOPUTEIBLHO 3a4yTeHo
0-59 HEY/I0BJIETBOPUTEIIHHO He 3aureno

OneHuBanue IOUCLMIUIMHBI BEAETCA B COOTBETCTBMM C [lonokeHneM O TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM arrectanuu cryaeHtoB MI'TY um. H.O. baymana.
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10. IEPEUEHb HWH®OPMAIIMOHHBIX TEXHOJOTHWI, HWCHOJIb3YEMBIX
IPU N3YYEHUU JAUCIHUIIVINHBI, BKUIIOYASA ITEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHO®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbIe TEXHOJIOTUM:

- OnektpoHHas wuH(pOpManmoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyNl K Y4eOHBIM IUIaHaM, PabOYMM MporpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM IPaKTHK, AEKTPOHHBIM YYEOHBIM H3JIaHUSM W 3JCKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX MporpaMmmax IUCIHILIMH (MOIYyJEH), mporpaMmax MpakTHK,
(bopMHpOBaHUE ANEKTPOHHOTO MOPTHOIUO 0OYIAIOMIETOCS, B TOM YKCIIE COXPaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. IlpegycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M ACHHXPOHHOTO
B3aUMOJICHCTBHS CTYIEHTOB M TIpENojaBareiell IOCPEJACTBOM TEXHOJIOTHA H CIy)0 IO
NEPEChUIKE U TOJTYUYECHHUIO JICKTPOHHBIX COOOIICHUH MEXKIy IMOJb30BaTEISIMH KOMIIBIOTEPHOM
cetu HTEpHET.

— DIeKTpOoHHAas MoYTa npenoaasatess: https://mail.bmstu.ru;

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

IIporpammHoe o0ecnieyeHue:

- 7-Zip

- Foxit Reader

- LibreOffice

- Mozilla Thunderbird
— OpenOffice

HH(l)OpMﬂIIHOH]—[bIe CIIPaBOYHbLIC CUCTEMBI:

- NupopmannonHo-npasosas cuctema «I"apant» http://www.garant.ru;

- WNupopmannonno-npasosas cuctema «Koncynprant [Lmroc» http://www.consultant.ru;

- OCHOBHOM XMMHUYECKHUI TOPTaJI, COAEPIKUT NOCOOUS], MPOTrpaMMBbl, CIPABOYHBIE BETUUMHBI
nepuonndeckue wuzganug MIY. TlognepxkuBaercs Xumbpakom MIY um. M.B.
JIomoHocoBa http://www.chem.msu.su/

IIpogeccnonanbubie 0a3bI JAHHBIX:

- Pecypc «MammHocTpoenue» http://www.i-mash.ru.
— ITopran mammHocTpoeHus http://www.mashportal.ru.
- XuMus BO BCeX MPOSIBICHUAX — XUMHUECKUN ropTan http://chemport.ru
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11. OMACAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIAA U3YUYEHUSA JUCHUITVINHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JUCHUITIIMHBI

Ne,

wn Bua zansarui Bua v HamMeHoBaHue 000pPy10BAHMS

1 | Jlekuun CHEIHaIbHO 000PYIOBAHHBIE AYAUTOPHH C
MYJIbTUMEINIHBIMU CPEICTBAMH, CPEACTBAMU
3BYKOBOCIPOU3BEIACHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momenieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YIeOHOM MEOECIbIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIuu; KOMIIbIOTEPHBIE
KJIACCBI.

2 | JlabopaTtopHbie paboThI CIeUAIbHO 000PYIOBaHHbIE ayTUTOPHH C
MYJIbTUMEIUHHBIMU CPEICTBAMU, CPEJICTBAMU
3BYKOBOCITPOU3BCACHUA U UMCIOIIIMMHU BBIXO/ B CCTh
WHTepHeT; noMelieHus A IPOBEeHUS Ay JUTOPHBIX
3aHATUH, 000pyAOBaHHBIC Y4eOHON MeOEbIO; ayAUTOPUHU
OCHAIllEHHbIE KOMITBIOTEPAaMH C JOCTYIOM K 6a3am
JaHHBIX U CCTHU I/IHTepHCT; CTyAUHN; KOMIIbIOTCPHBIC
KJIACCBI.

3 | CamocrosTenpHast pabora | Oubnmoreka, mMeromias paboune MecTa JUIs CTYJICHTOB;
BBICTABOYHBIC 3aJIbI; ayAUTOPHH, OCHAIIICHHBIC
KOMITIBIOTCpaMH € JOCTYIIOM K CE€THU HHTepHeT.
CouunoKynpTypHOE TIPOCTPAHCTBO YHUBEPCHUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KaeHa Ha 3acefiaHuu Kadepol JIT9
«X¥UMHUS U XUMUYeCKHe TEXHOJIOTHU B JIECHOM KOMIIJIEKCEe»

ITpotokos Ne 10 ot 24.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHNSA JUCILUII/IAHBI, UATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00XOJUMBbIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. BacunweB B. I1. AHanutrueckast xumus : B 2 KH. / BacunweB B. I1. - 3-e u3g., crep. - M. : [Ipoda, 2003.
- (Boicmiee obpazoBanue). - ISBN 5-7107-7606-8. K. 2 : ®u3nKo-XxUMHUUYeCKre MeTO/bI aHamm3a. - 2003.
- 383 c. - bubsnmmorp.: c. 365. - ISBN 5-7107-7608-4.
2. du3MKO-XMMHYeCKre MeTO/bl aHam3a : yuebHo-MeToguueckoe rocobue / bepesuna C. J1., ['opsiueBa
B. H., EmuceeBa E. A., [lTabatuna T. Y. ; MI'TY um. H. 3. BaymaHa (HarjoHa/IbHBIN MCC/Ie[J0BaTe/TbCKUI
yH-T). - M. : U3a-Bo MI'TY um. H. O. Baymana, 2020. Y. 1. - 2020. - 70 c. : 1. - Bubmuorp. B KoHIle
6por. - ISBN 978-5-7038-5339-9.
3. OCHOBBI aHA/IUTHYECKON XUMHH : YueOHUK /151 By30B : B 2 T. / Bosbiosa T. A., Bpbikuna I [].,
lapmartt A. B. [u ap.] ; pea. 3onotoB FO. A. - 5-e u3g., crep. - M. : U3a. tentp "Akagemus”, 2012. -
(Boicizee podeccroHampHOe obpa3oBanue. EcrecTBeHHble Haykh). - ISBN 978-5-7695-9123-5. T. 1. -
2012. - 383 c. : w. - bubmwmorp. B kKoHije 1. - ISBN 978-5-7695-9124-2.
4. DNeKTpoXUMHUYeCKHe MeTO/IbI aHa/Iu3a : yuebHo-MeToarnueckoe rocodbue / I'opsiuea B. H., Bepe3uHa
C. JI., Megnbix XK. H., CmupnoB A. [1. ; MI'TY um. H. 3. baymaHa (HallMoOHa/IbHBIN UCC/Ief0BaTe/IbCKUI
yH-T). - M. : 30-B0 MI'TY um. H. 3. baymana, 2019. - 46 c. : puc., Tabn. - Bubsuorp. B KoHile Oporil. -
ISBN 978-5-7038-5163-0.
5. Xpomarorpaduueckue MeTozbl aHanu3a : npaktukyMm / Cnurtukos I1. B., I'opsiuea B. H., Makaposa M.
I1., Megubix K. H. ; MI'TY um. H. 3. Baymana (HaLMoHa/IbHBIM UCC/Ie0BaTe/IbCKUM YH-T). - M. : 31-Bo
MI'TY um. H. B. baymana, 2019. - 61 c. : puc., Tabs. - Bubmmorp.: c. 60. - ISBN 978-5-7038-5138-8.
6. AHasmuThueckast Xumust. PU3NKo-XxUMHUUecKre U (pru3ndyeckre MeTO/bl aHamr3a YuebHoe
rocobue / Moruan H.W., T'opbyHoga T.C., EprenneBa 1.U., Pomanora P.I" - 2013. - URL: http://
www.iprbookshop.ru/61958.html.
7. ®U3NKO-XMHUUECKHe MeTO/bl aHa/MM3a : yueObHo-MeToanueckoe ocobue / Bepesuna C. J1., T'opsiueBa
B. H., EmceeBa E. A., [lTabatuna T. Y. ; MI'TY um. H. 3. BaymaHa (HarjoHa/TbHBIN MCC/Ie[JOBaTe/TbCKUI
yH-T). - M. : 3a-Bo MI'TY um. H. O. Baymana, 2020. Y. 2. - 2020. - 42 c. : 1. - Bubmumorp. B KoHIe
6por. - ISBN 978-5-7038-5411-2.

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJ/IOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU VICIIUILIMHBIL, BK/TFOUAS ITIEPEYEHb ITPOT'PAMMHOTI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOUYHBIX CUCTEM, UUTATE B
CJIEAYIOLIEV PEJAKITVN:

10. ITepeuenb uHGpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH M3yUYeHUH AUCLHUIIUHBI,
BKJ/IIOUAsA NMepedyeHb MPOrpaMMHOI0 obecreueHnsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmmHoe obecrnieueHue:
- 7-Zip

- LibreOffice

- Mozilla Thunderbird



IIpenogaBarenb Kadegpsbl:

Omudepenko IJ1., oueHT (K.H.), KaHJUAAaT XUMUUECKUX HayK, foueHT, oliferenko@bmstu.ru



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

ITpotokos Ne 9 o1 01.04.2024 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. AnanuTtrueckasi xumusi. PU3MKO-XUMHUUeCKre U (pr3ruecKre MeTOZbI aHamu3a : yuebHoe
rocobue / Moguan H. ., T'op6yHoea T. C., EBrerreBa U. U. [u ap.]. - Ka3aHcKuii Hal[MOHA/TLHBINA
vccreoBaTenbCKUi TexHonoruueckuii yausepcuret, 2013. - ISBN 978-5-7882-1454-2.
2. du3MKO-XMMHUYeCKre MeTO/Ibl aHam3a : yuebHo-MeToauueckoe rmocobue / bepesuna C. J1., ['opsiueBa
B. H., EmceeBa E. A., [1Tabatuna T. Y. ; MI'TY um. H. 3. baymaHa (HarioHa/IbHBIN MCC/IeJ0BaTe/TbCKUI
yH-T). - M. : U3a-Bo MI'TY um. H. B. Baymana, 2020. Y. 1. - 2020. - 70 c. : 1. - Bubmuorp. B KoHIe
6por. - ISBN 978-5-7038-5339-9.
3. OCHOBBI aHA/IUTHYECKON XUMHUH : YueOHUK /151 By30B : B 2 T. / Bosbimosa T. A., Bpbikuna I [].,
lapmarttt A. B. [u ap.] ; pea. 3onotoB FO. A. - 5-e u3g., crep. - M. : U3a. tientp "Akagemus'”, 2012. -
(Boicizee mpodeccronamsHOe obpa3oBanue. EcrecTBeHHble Haykn). - ISBN 978-5-7695-9123-5. T. 1. -
2012. - 383 c. : wi. - bubnmorp. B kKoHije 1. - ISBN 978-5-7695-9124-2.
4. DNeKTpoXUMHUYeCKHe MeTO/IbI aHa/Iu3a : yuebHo-MeTogruueckoe rocobdue / I'opsiuea B. H., Bepe3uHa
C. JI., Megnbix XK. H., CmupnoB A. [1. ; MI'TY um. H. 3. baymaHa (HallMOHa/IbHBIN UCC/ieJ0BaTe/IbCKUI
yH-T). - M. : 3g-B0 MI'TY um. H. 3. baymana, 2019. - 46 c. : puc., Tabn. - Bubsuorp. B KoHile Oporil. -
ISBN 978-5-7038-5163-0.
5. Xpomarorpaduueckue MeTozbl aHanu3a : npaktukyM / Cnurtukos I1. B., 'opsiueBa B. H., MakapoBa M.
I1., Megubix XK. H. ; MI'TY um. H. 3. Baymana (HaLMoHa/IbHbIM UCC/Ie0BaTe/IbCKUM YH-T). - M. : 31-Bo
MI'TY um. H. B. baymana, 2019. - 61 c. : puc., Tabs. - Bubmmorp.: c. 60. - ISBN 978-5-7038-5138-8.
6. ®U3MKO-XMMHUeCKHe MeTO/Ibl aHa/M3a : yuebHO-MeToguueckoe ocobue / bepesuna C. J1., ['opsiueBa
B. H., Emceesa E. A., [lTabaruna T. U. ; MI'TY um. H. O. baymaHa (HallMOHa/IbHBIN MCC/IeI0BaTe/TbCKUM
yH-T). - M. : 3a-Bo MI'TY um. H. D. Baymana, 2020. Y. 2. - 2020. - 42 c. : w1. - bubauvorp. B KoHLe
opor. - ISBN 978-5-7038-5411-2.

2). I1.10. IEPEYEHb MTH®OPMAI[MIOHHBIX TEXHOJIOT HIA, MUCIIO/Tb3YEMBIX
PV U3YYEHWU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 THO®OPMAIIVIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJTAKIIM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JJAaHHBIX

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

IIpenogaBarenb Kadegpsbl:

Omudepenko IJI., foueHT (K.H.), KaHAUAAT XUMUUECKUX HayK, Ao1eHT, oliferenko@bmstu.ru



