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Pabouass mporpamma cocraBieHa Ha ocHOBaHMM DeAepalbHOTO TOCYIapPCTBEHHOTO
oOpazoBarenbHoro cranaapra BO s nampasieHust noarotoBku 18.04.01 Xumuueckas
TEXHOJIOTUSI, YTBEPXKIEHHOIO MpUKa30M MUHHUCTEPCTBA HAYKM U BBICIIETO OOpa3oBaHUSs
Poccuiickoit @eaepannu ot 07.08.20 Ne 910

PaGouast mporpamma ob6cyxIeHa Ha 3acenaHun Kadeapbl XUMUM M XUMUUECKOW TEXHOTIOTHH
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ITpoTokon Ne 6
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COI''TACOBAHO COI''TACOBAHO
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COI''TACOBAHO COI''TACOBAHO
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TEXHUYECKOT0 obecrieueHus
ITeTpoBuu O.B. IleTrpoBuu Tonocenuyk A.A. Tonoceiiuyk

25 anpens 2025 r. 25 anpens 2025 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
DopMUPOBAHUE Y MATUCTPAHTOB KOMITETEHIIMH, CBSI3aHHBIX C TOHMMAHUEM TEOPETUUECKUX
Y MPAKTUYECKUX OCHOB COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJOB U CPEJICTB UCCIIEIOBAHUS
OpPraHMYECKUX COCIMHEHUH, TIO3BOJIAIOIIMX C BBICOKOM CTENEHBbIO JOCTOBEPHOCTHU
YCTAHOBUTb, KAK CTPYKTYPY MOJIEKYJbI, TAK U MPEACKA3aTh €€ CBOWCTBA, MOBEJICHUE UX B
MHOTOKOMIIOHEHTHBIX YIJIEBOAOPOAHBIX cucrtemax. Ilocine ocBoeHHMsi JaHHOTrO Kypca
MarUCTPAHT CMOJKET OPHUEHTHPOBATHCA B CIOcOoOaX OIpeaeeHUs] COCTaBa U CTPYKTYPHI
OpraHUYeCcKMX KOMIIOHEHTOB He(pTU H rasa, BbIOpaTh HamOoOjee ONTHUMAJIbHBIA METO.
AHAIIMTUYECKOTO KOHTPOJISI TEXHOJIOTUYECKOTO Mpoliecca B MPOU3BOJICTBE TAKUX BEIIECTB U
nepepabOTKe TOIUIMBA, a TAKXKE PACIIMPUTH 3HAHUS O B3aUMOBJIUSIHUU KOMIIOHEHTOB
He(TSIHBIX CUCTEM, YUACTBYIOIIUX B KAXK/IOM KOHKPETHOM TEXHOJIOTHMYECKOM JdTare, BKItoUast
J00BIUy, TOATOTOBKY, XpaHEHHE, TPAHCIIOPT U IiepepaboTKy HepTH.

3anauu AUCHMIIINHEL
* ¢dopMHupoBaHHE CIIOCOOHOCTH OOOCHOBBIBATH ONTHUMAJIBHBIA BBIOOP METO/IA, CXEMBI
aHaju3a, yCIoBUM
perucTpaliii  aHAJIUTHYECKOTO  CUTHAJla Ha OCHOBE IMOJIOKEHU I
WHCTPYMEHTAIBHBIX METOJIOB aHAJIN3a;
* (opmupoBaHUe TBOPYECKOTO MBIIUICHUS, OOBEIUHEHHE (YHIAMEHTAIBHBIX 3HAHUUN

OCHOBHBIX 3aKOHOB,

TCOPCTUUCCKHUX

JIeKaIMX B OCHOBE MHCTPYMEHTAJbHBIX METOJIOB aHajn3a C IOCIEIYIONIUM BBIITOJTHEHUEM
Ka4eCTBEHHOTO M KOJWYECTBEHHOTO aHAJIN30B, MATEMAaTHYECKOU 0OpabOTKOM pe3ylIbTaTOB
aHaJIN3a C y4eTOM METPOJIOTUYECKUX XapaKTePUCTHK;

* (opmMupoBaHUE HABBIKOB U YMEHUH CAMOCTOSITEIbHO BBIJIEISATh KOHKPETHOE COACPIKaHUE
B IIPUKJIATHBIX

3aga4ax MPOECcCHOHAIbBHONW AESITETbHOCTH, M YCIEHNIHO WX IPUMEHATh B paboTe Ha
IIPOU3BO/JICTBE.
2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHO

IMPOI'PAMMBbI

HucunmnHa «MHCTpyMEHTAIbHbIE METO/bl MCCIENOBAHUS B XMMUUECKOM TEXHOJIOTHMN»
OTHOCHUTCA K 0a30BOM yacTu HampasiaeHust noArotoBku 18.04.01 Xumuueckass TEXHOJIOTHUS.
Jannass auciuIuinHa Oa3upyercs Ha pe3ysibTaTax OCBOEHUS CIEAYIOIMX JUCIUILINH,
U3y4YeHHbIX B OakamaBpuate: OOmas u Heopranuyeckas xumus, Ousmka, AHaAIMTHYECKAS
xumus, Oprannueckas xumus, Pusndeckas xumus, OCHOBBI METPOJIOTUU, XUMUS HEPTH U
raza, OOmas XMMUYECKAs] TEXHOJIOTUs, XUMHUUECKasd TEXHOJIOTHSI OPraHUYECKHX BEILECTB,
[TepBuunas nepepaboTka HeTH U ra3a u ap. TUCIUTUIUH.

3. KOMIIETEHLIMA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA INCHUIINMHBI U UTHAUKATOPBI UX JOCTUKXEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIIETEHIIMU U UHIUKATOPHI UX JOCTUKEHUS

Kareropus (rpynmna)
o01enpogecCuOHATbHBI

Kon n HaumenoBanue
o01enpodecCuoOHaTbLHOM

Kon n HaumeHOBaHME MHINKATOPA
JIOCTIOKEeHUS ob1enpodeccioHaaIbHON

HNCCIICJOBATCIbCKYIO

X KOMITETEHIIM KOMIIETEHIIUU KOMITETEHIIUU
Hayunbie OIIK-1 Cnocob6en | UI-1011K-1 3Haer
HCCIIeIOBAHUS U | OPraHMU30BbIBATH METOJI0JIOTMYECKE OCHOBBI HAYYHOI'O
pa3paboTKu CaMOCTOSTEIbHYIO U | 3HaHUSA NA-2011K-1 Vwmeer
KOJUIEKTUBHYIO HAay4yHO- | UCIIOJIb30BaTh ~ METOJbl ~ HAYyYHOTO

HUCCIICJOBAHUA IIPU PCIICHUN HAYYHBIX




paboTy, pa3pabaTwIBaTh | 3a7a4
mwianbl U nporpammsl | U-30TTK-1 Bimageer MeTomamu
MPOBEJACHUS]  HAYYHBIX | HAYYHOTO UCCIIEOBAHUS
HCCIEN0BAHNMN 151
TEXHUYECKUX
pa3paboTok
[TpodeccrnonanbHas OIIK-2 Cnoco6en | UA-10I1K-2 3Haer 10000703 000500031
METOA0JIOT U HCIIOJIb30BATH paboThl  OCHOBHBIX HpUOOpPOB B
COBpPEMEHHbIE TPUOOPHI | HHCTPYMEHTATbHBIX MeToaax
u METOJUKH, | XUMUYECKOTO aHAIN3a
OpPraHU30BbIBATH NO-20I1K-2  Vwmeer MIPUMEHSITh
MpOBEJICHUE MPUOOPETEHHBIE MPaKTUUYECKUE
3KCIEPUMEHTOB U | HABBIKU B npodeccnoHaITbHON
WCTIBITAHUN, TPOBOAUTH | N€ATEIIBHOCTH TUTSt perieHus
ux 00paboTKy U | KOHKPETHBIX 3a7a4
aHAJIU3UPOBATH ux | UA-30I1K-2 Bmageer cnocobamu
pe3yIbTAThI 00pabOTKM NOJIYYEHHBIX PE3yJbTATOB
U aHaJIN3a UX C y4eTOM HMEIOLIUXCS
JIUTEPATYPHBIX TAHHBIX

4. CTPYKTYPA JUCHHUITINHBI

OOmmas TpyaA0eMKOCTh IUCHUIUIUHBI cocTaBiseT 2.00 3a4eTHBIX eauHUIbl, 72.0 akaaeMHUUecKux
JacoB.

1 — Ne i/t

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOEKT), MPOMEXYTOUHAS aTTECTaAIUs
3 — Cemectp

4 — Buibl KOHTaKTHON paOOTHI U TPYTOEMKOCTD (B aKaJIeMHUYECKUX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — 13 (ITpakTUueckue 3aHITH)

4.4 — TTpakTUUECKHE 3aHITHUS B BUJIC TPAKTUIECKON TTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOThI)

4.6 — JlabopaTopHble paOOTHI B BU/IE€ MPAKTUYECKON MTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpoJib TEOPETHIECKOTO OOYUCHHUS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaX)

6 — CaMocTtosTenpHas paboTa (B akaJeMHUISCKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]146(47]148(4.9
1 Xpomarto- 1 |6 6 11 Kontp.
rpaduueckue pabota 1
METOIbI Oruer no JL.p.
pas3nencHus u
aHanm3a




YTIEBOJAOPOIOB

He(TH.

WNudpakpacHas 3 6 10.2 | Kontp.

CIIEK-TPOCKOTIHUS pabora 2

(UKCO). Ortuer nio JI.p.

Macc- 3 3 8 Kowntp.

CIIEKTPOMETpUUE pab6ota 3

CKHE METOBI Oruer no JL.p.

aHams3a

(MCM).

Xpomaro-macc-

CIIEKTPOMETPUS

(XMCM).

OCHOBBI 4 3 8.6 KoHnTp.

SIIEPHO- pabota 4

MarHUTHOM Ortuer no JL.p.

PE30HAHCHOM

CIEKTPOCKOIHNHU

(SIMPC).

3auer 0.2 IMoaroroBka
10 BOIpocam
K 3a4€Ty

Hroro 16.0 0.0 18.0 0.0]02(0.0] 00 [ 37.8

5. COAEP KAHUME TNUCLHUITIIMHbI

5.1. Jlekuum

Ne i/
11

Haunmenosanne TeMbl
(pa3znena)

Coneprxanue TeMbl (paszena)

Xpomaro- rpaduyeckue
METO/IBI pa3ieiIeHUs 1
aHaJIn3a yriIeBOJIOPOIOB
HeTH.

XpomaTorpaduu. Knaccuduxarmms
MeTOOB  xpomartorpadum. XpomaTtorpahpudecKuit
MUK " AITIOAITMOHHBIE XapaKTePUCTUKHU.
TeopeTnueckue MpeaCTaBICHUsS B Xpomatorpaduu.
KauecTBeHHBII M KOJMYECTBEHHBIM  aHAIU3 B
xpoMatorpaduu. OCHOBHBIE y3IJIbI XpoMaTorpada.
AncopbimonHas  xpomartorpadus  (KOJOHOYHAs).
Buner amcopO6enToB. OCHOBHBIE Y3IIBI SKUIKOCTHBIX
3poMaTorpados.

BricokoaddexkTrHas KUIKOCTHASE XpomaTorpadus.
VYrineBomopoasl HepTH U WX aHAIW3 METOAAMU
ra30XUJIKOCTHOU xpomaTorpadun u
BBICOKOA((EKTUBHON KUIKOCTHON Xpomatorpaduu
(B2XKX). Cyts MeTona B2XX, ycrmoBus mpoBeaeHus
aHaju3a, BUbl 1etektopoB s BOXKX. Onpenenenue
TPYIIIOBOTO cocTaBa HepTel U HePTENMpOAYKTOB
Metoaom BOKX.

AncopOunonHas u ra30XUAKOCTHAS
pacnpeaenuTeIbHas xpoMaTorpadusi. OO6mas
XapaKTepUCTUKA METO/IOB. OcHOBHBIE
xpoMaTorpadudeckue napameTpbl. OCHOBHBIE Y3IIbI
ra3oBbIXx xpomatorpadoB. XpoMaTorpaMMbl U UX
XapaKTEePUCTHUKA. [Tpumenenue ra3oBoi
XxpoMmaTtorpaduu s UCCIEIOBAHUS YIIIEBOIOPOIHBIX
cucTeM, uccienoBanue Herel u HeTIHBIX (paKITHii.

CyIHoCTh

NudpakpacHas CIIEKTPO-

OCHOBHBIC  IIOJIOKEHHSI TEOpHH  KoJiebaTeabHOMI




ckonus (MKC).

cnekTpockonuu. Mcropuyeckuii 0030p pa3BUTHS
METO/I0B  KOJIeOaTeNbHON CHEKTPOCKONUU. Bujbl
KOJIeOATeTbHBIX CHIEKTPOB. [Tpoucxoxaenue
KOJIeOaTeTbHBIX CIIEKTPOB. [Tpumenenue
KOJICOATEIbHON  CHEKTPOCKONMHMH.  AHAJIUTHUYECKUE
BO3MOXKHOCTU  KOJeOATeNbHOM  CHEKTPOCKOIIUU.
[Tpubopnoe odopmieHHe npu MOJTy4YEHUH
K0JIeOATEeNbHBIX CNEKTPOB. COBpEMEHHbIE NMPHUOOPHI.
AHanu3  pasNUYHBIX ~ XHMHUYECKUX  CTPYKTYP.
[Tpumenenue kosebaTeTbHONW CIEKTPOMETPUM TIPU
aHanmu3e  HeQTAHBIX U IOJUMEPHBIX  CHUCTEM.
CrnekTpockonusi OnmxHed HHPppakpacHOW 00JacTu.
OcnoBet MKC 1npu wuccnegoBannmu HepTH U
HE(PTETPOIYKTOB.

3 Macc- ClIeKTpOMETPU- UECKUE
Metoansl aHanmuza (MCM).
Xpomaro- Macc-
cnexktpometpust (XMCM).

OOmast XapakTepucTHKa W O0O0JacTH MPUMEHEHHS.
CymHoCTh MeToj1a: CIOCOOBI MOHU3ALIUN
(37IEKTPOHHBIA  ymap, XUMHUYECKass  HMOHM3AIuA,
HUCKPOBOU paspsn, Ja3epHOe U3IIy4YeHHE,

OoMOapaIUpOBKa ITYYKOM HMOHOB), IPUHIUIHUAIBHAS
cXeMa Macc- CIeKTpoMeTpa. AHaIu3 OpPraHUYeCKHX
BewecTB. O0JIACTH MPUMEHEHHUS MaCC-CIIEKTPOMETPUH.
Xpomarto-macc-crnekTpoMerpusi. CyIHOCTh METOIA U
OCOOEHHOCTH €ro peaju3aluu. YCTPONUCTBO XpoMaTo-
Macc-CIeKTpOMeTpa.

4 OCHOBBI §/1I€pHO- MATHUTHOM
PE30HAHCHOM
cniekTpockoruu (AMPC).

Hcropus otkpeitusa AMP. Cnexrpockonus AMP 1H,
13C. Teoperuueckre OCHOBBI crnekTpockonuu SAMP.
XUMHYECKOE 3KpaHMpPOBaHHE B aToMax. MarHuTHOe
9KpaHUPOBAHUE B MOJIEKYJIaX. BbIuKcClieHME KOHCTAHT
9KpaHUpOBaHMS. BiusHue pa3andyHbIX (AKTOPOB Ha
KOHCTAHTY 9KpaHupoBaHus. KoOHCTaHTBI  cCHuH-
CIIMHOBOT'O CIMHOBOTO B3aUMOJECUCTBUA. Teopus
CIIUH-CIIMHO-BO 'O B3aUMOJEHCTBUS.

@dypre- npeoOpazoBaHue. BHeniHue M BHYTpeHHUE
craHmaptel. BosgelcrBue Ha KOHCTAHTBHI  CIIMH-
CITUHOBOTO B3aMMOJICHCTBUS PA3IUYHBIX (PAKTOPOB.
[punmunmuanenas cxema SAMP-  cnexrpomerpa.
Crextpel SAMP u ux unrepnperanus. BozsmoxxHoctu
UICHTU(PUKAIMA UM OLIGHKU KayecTBAa HCXOJHBIX
BEIIIECTB, IPOMEXKYTOUHBIX U ILEJIEBBIX MPOIYKTOB
XUMUKO- TEXHOJOrnueckux mnpoieccoB. [Ipumenenue
U1 ONTUMU3AIMU  XUMHUKO-  TEXHOJIOTMUYECKUX
MIPOIIECCOB.

5.2. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeEMBI

ConepxaHue TeMbl

Ananu3 ppakuuit HehTH METOIOM
KallWUIIPHON  Ta30KUIKOCTHOMN
XpomaTtorpaduu.

AHanu3 yriaeBoaopoaoB ¢ppakuuu HeTH, BEIKUIIAIOMIEH
Boiie 180°C, METOOOM KaNWJUISSPHOM Ta30KUIKOCTHOM
xpomaTtorpa-dun. IIpobonoaroroska ¢ppakumii HehTH K
agamu3y. IloaroroBka xpomartorpada k pabore.
BBenenue — anamuzupyemoil  mpoObl BO  BXO.
XpoMmaTtorpapuuecKon KOJIOHKH.
XpomartorpadupoBanue. IlomydeHne XpoMaTorpamMmmbl
U ee UHTEePIpeTaLIHs.




AHamm3 ¢pakiuit HepTH MEeTOI0M
BBICOKO3()(HEKTUBHOMKUIKOCTHOM
xpoMaTorpaduu.

OmnpeneneHye TIpyHNIOBOTO cocTaBa ChIpoll HedTu
METOJIOM BBICOKO3((heKTUBHOM KUIKOCTHOMN
xpomarorpapuu. IIpoGomoaroroBka K  aHaIU3y

o0pasnoB ceipoit HedTH. [ToaroToBka xpomartorpada K
pabore. BBeneHune aHanmM3MpyeMoll MPOOBI BO BXOJ
XpoMmaTorpapuuecKon KOJIOHKH.
XpomartorpadpupoBanue. [lomydeHne XpomaTorpamMmmbl
U ee UHTepIpeTaLnsl.

KauecTBeHHBIN u
KOJIMUECTBEHHBIN aHaJIu3
CMa3bIBAIOLLIEN [IpUCAIKU B
MuHepaibHOoM Macie mno UK-
CIIEKTpaM.

CymnHocte WK- ®dypbe CHEKTPOCKONIUM B aHaIU3e
OpPraHUYECKUX COEIVHECHUM. [TpoGonoaroroska
00pa3LoB CMa3bIBAIOIIMX MNPUCAAOK B MHHEPATBHOM
Maclle K IIPOBEICHUIO AaHaJIM3a Ha Ha Macc-
CIIEKTPOMETpE. IToaroroBka npubdopa K-
criekTpomeTpa K pabote. BBemeHue ananmusmpyemoit
npoObl.  IlpoBenenue  anamuza.  VHTepmnperauus
MOJIyYE€HHBIX MACC-CIIEKTPOB HAa IPEAMET KaUECTBEHHOT O
U KOJMYECTBEHHOIO  COAEPXKAHUS  CMa3bIBAIOIIEH
MPUCATKU B MUHEPAIIBHOM MaclIe.

KomnnuecTBeHHBINT aHaAIN3 CMECHU
n3omepoB kcuwinoina no UK-
CIIEKTpaM.

[IpuroroBieHne  pacTBOPOB  M30MEPOB  BEULIECTB.
[TonroroBka kwoBeT kK pabote. Perucrpaius crekTpoB
pacTBOPOB B JKMJIKOCTHBIX KioBeTax.. Mpentuduxamms
nosnoc noryowennuss B K- criektpe, XapakTepHbIX s
KaXXJ10T O TUIIA 3aMEILECHUS. ITocTtpoenne
IpagyupOBOYHBIX 3aBUCUMOCTEN JJIs1 3TAJIOHHBIX CMECEN
pacTBOPOB. [TonykonnuecTrBeHHOE OIIpelieIICHUE
U30MEPOB  KCUJIOJIOB  METOAOM  I'PagyMpOBOYHOTO
rpaduka.

Macc- CIIEKTPOMETPHUECKOE
UCCIIeIOBAHUE cMecH
OPraHUYECKHUX BEIIECTB.

N3yyenne peanbHBIX Macc- XpOMaTOIPaAMM CMeECeid C
YKa3aHHbl- MM  OPraHUYECKMMHU  COEIUHEHUSIMH.
ITpoBenenue nnentuduka-muu He MeHee 10 coeqMHEHMIA
C HCIIOJIb30BAHUEM cHenuanibHOM mporpamMmel  HP
Chemstation./Ins1 coemuHeHU, Macc- CIEKTPBI KOTOPBIX
MpEICTaBICHbBl B OUOIMOTEKE, HO KOI(D(ULIUEHT CXO-
JUMOCTU U1 KOTOPbIX cocTtaBuil MeHee 90, yTOUHUTH
cTpykTy- py. [IlpoBectu ajist  3TOro  py4yHyro
pacmmppoBKY Macc- CHEKTPOB U IMOCTPOUTH CXEMBI
(bparMeHTalK COOTBETCTBYIOIINX COEAN-HEHUH.

Metoanueckue ACIEKTEI
pacmmppoBku crnexkTpoB DIIP Ha
saapax yrieponga-13.

KauecTBeHHBII U KOJMYECTBEHHBI aHamu3 SMP
CIIEKTPOB BEIIECTB U UX cMecel. OmnpeaeneHue KOHCTAaHT
CIINH- CIIMHOBOT'O B3aMMOJEUCTBUSL. ITpaBuia
MPEACTABIICHUS PE3YJIbTATOB aHAIM3A CIIEKTPOB AMP.
1.CpaBHenue uucna auHuil B cnekrpe 13C ¢ unciom
XUMHMYECKH  HEIKBUBAJICHTHBIX aTOMOB  YIjepoja
(mpeaBapUTENbHBIN BBI-BOJBI O CTPYKTYpE)

2..AHa-mm3 xumudeckux casuros curuajios 13C. Yuects
00I1IMe 3aKOHOMEPHOCTH, XapaKTEPHBIC [JIs CIIEKTPOB
SIMP 13C.

3.IlpoBecTu CpaBHEHHE CO CIEKTpaMH C YaCTUYHBIM
[MOJABJIEHUEM CIIHH- CIIMHO- BOIO B3aMMOJIEUCTBUS HIIN
0e3 nmoasiie-HUs.




6. CAMOCTOSATEJBHASA PABOTA

Ne | HaummeHnoBaHue TeMBI Copneprxanue TeMbl (paszena) TpynoemkocTb
/11 (paznena) B
AKaJIEMUYECKHNX
yacax

1 Xpomatorpaduueckue | CocTaBiaeHHe KOHCIIEKTOB IO Bompocam s | 11
METO/Ibl pa3/IeJIeHUusl U | CAMOCTOSITEJIbHO U3y4Y€HUsl, coOeceloBaHUE,
aHaIM3a BBIIIOJIHEHUE  JIA0OPATOPHBIX  paboT |
yIJI€BOJOPOJAOB HEPTH. | IOATOTOBKA  OT4YETa C  KOPPEKTHBIMU

BBIBOJIAMH.

2 HNudpakpacHas CocraBiieHre KOHCIEKTOB Mo Bompocam s | 10.2
CHEKTPOCKOIHS CaMOCTOSITEIbHO HM3yueHUs, coOeceOBaHHeE,

(MKCO). BBIMIOJTHEHUE  JabopaTopHBIX paboT U
NOATOTOBKA  OTYETA C  KOPPEKTHBIMU
BBIBOJITAMH.

3 Macc- cnek- | CocraBieHre KOHCIIEKTOB IO BOIpocam s | 8
TpOMeTpHUyec- KM€ | CAMOCTOSTEIIbHO M3y4eHHus, cobeceroBaHue,

METO/Ibl aHalln3a | BHIIOJHEHUE  JIAOOpAaTOPHBIX paboT H
(MCM). Xpomaro- | IOArOTOBKAa  OTYE€TAa C  KOPPEKTHBIMU
Macc- CIeK- TPOMETPHS | BBIBOJIAMH.
(XMCM).

4 OcHOBBI sanepHo- | CocraBieHre KOHCIIEKTOB MO BompocaM A | 8.6
MarHUTHOM CaMOCTOSITEIbHO M3Yy4YeHUs, coOeceloBaHUeE,
PE30HAaHCHOU BBIIIOJIHEHUE  JIAOOPATOPHBIX  paboT U
CHEKTPOCKOIINHI MOATOTOBKA  OTYETa C  KOPPEKTHBIMU
(AAMPC). BBIBOJAMU.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

s peanuzauuu y4eOHOro Ipoliecca HCHOJIB3YIOTCS MeToabl U (GOpMbI  OOydeHus,
dbopMupyroImKe KOMIETEHUMU M HWHIUKATOPbl HUX JOCTHKEHHH, COOTBETCTBYIOILIUE
TpedoBanusmM PI'OC BO nanpasienus noarorosku 18.04.01 Xumnueckas TEXHOJIOTHS:

* TeOpPEeTUUYECKUI MaTepUall pealin3yeTcsl KaK B aKTUBHOU (popMe, Tak U B MHTEPAKTUBHOM C
IIPUBJIEYEHUEM

COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTUM, JIEKIIMH IPOBOASTCS C HCIOJIb30BAHHEM
PECYypCOB IUCTAHLIMOHHOTO OOYUYEHMS], 4 TAK)KE B BUAE JIEKLIUMU- IPE3EHTALINI, TPOOIEMHBIX
JEKLMI; pa3BUTHE M 3aKpEIUIEHUE IOJYyYEeHHBIX TEOPETUYECKUX 3HAHUH, MpuoOpeTeHue
HaBBIKOB HCCIIEIOBATEIBCKOIO 3KCHEPUMEHTA PEAU3yeTcsl C IMOMOUIbI0 J1a0OpaTOPHBIX
pabdoT; UCHOJIB3yeTCs AaHalu3, CpPAaBHEHME METOAOB IIPOBEIEHUS WHCTPYMEHTAJIbHbIX
METOJIOB HCCIIEIOBAHUS, BBIOOp MeTOAa B 3aBUCUMOCTM OT OOBEKTa MCCIEAOBAHUS B
KOHKPETHOM POU3BOJCTBEHHOMN CUTYaIIMU U €ro MPAKTUYECKas pean3alus;

* KOHTpOJb 3HAHUN OCYHIIECTBIISIETCS C MOMOIIBIO PA3IMYHOTO POAA KOHTPOJIUPYIOIIMX
MaTEpHUAJIOB:

KOHTPOJIBHBIX PA0OT, pacueTHO-TpaduIecKux paboT, OTYETOB IO JTaOOpaTOPHBIM paboTaM,
a Takxke HMHPOPMAIMOHHBIE TEXHOJIOTHMHU, HCIOJB3YIOTCS M Jpyrue pasiuyHble (Gopmbl
BHEAyIUTOPHOIN CAMOCTOSTEIIbHON padOTHI;

* UIS peleHus] PasNuYHbIX MPOOJIEMHBIX BOIPOCOB, ISl MOATOTOBKH K KOHTPOJIBHBIM
3aHSATUSM, 3a4YETy

HCIOJIB3YIOTCS] cCOOeceJOBaHNEe, KOHCYJIbTAIUY;
* IS pearM3allid KOMIIETEHTHOCTHOI'O ITOJXOJa HUCIOJIB3YIOTCS TEXHHYECKHE CpPEeACTBa
0o0y4eHus u



KOHTPOJISI 3HAHHM, B TOM YHWCJIE KOMITBIOTEPHbIC TEXHOJIOTHH: 3JIEKTPOHHAS OMOIMOTEKa,
3JIEKTPOHHBIE 0a3bl YUeOHO-METOIMUECKUX PECYPCOB, CO3aHHBIX BEAYIIUM IIpernoiaBaTeieM
U UCTOYHMKU JPYTUX aBTOPOB; BUACO(PUIBMBI, KOMIIBIOTEPHOE TECTUPOBAHME; C LEIbIO
dbopMHpOBaHUS U Pa3BUTUA NMPOQPECCUOHATBHBIX HABBIKOB, OOYyYaloOIIMecs] 3HAKOMSTCA C
npuemMaMu paboThl Ha Ta3oBoM xpomatorpade, MK- crnekrpomerpe, 3HAKOMSITCS C
MporpaMMaMu, UCIIOIb3YEMbIMHU ISl OOpabOTKU MOITYYEHHBIX IKCIIEPUMEHTATIbHBIX JaHHBIX.

8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOWM ATTECTALIUU
Omnucanue mnokaszaTeledl M KpUTEPUEB OLEHUBAHUS KOMIETEHUMHA W HHIUKATOPOB HUX
JOCTIDKEHUS HA Pa3WYHBIX JTanax uX (OPMUPOBAHUS, ONMUCAHWE INKAJ OICHUBAHMS,
TUIIOBbIE KOHTPOJIbHBIE 33JJaHHS WM WHbIE MAaTepUaJIbl, HEOOXOAUMBIE JIJIs1 OLICHKU 3HAHUIA,
YMEHUH, HABBIKOB, XapaKTEPHU3YIOUIUX HTarbl (GOPMUPOBAHUS KOMIIETEHIMNA, a TaKXke
METOJIMYECKHE MaTE€pUaJIbl, OMPENESIONINe MPOUEAYPbl OLEHUBAHUS 3HAHWUM, YMEHHH U
HAaBBIKOB ~ OTpPaX€Hbl B  KOMIUIEKTE  OLIGHOYHBIX  CPEACTB IO  JUCLUILIMHE
«IHCTpYMEHTAJIbHBIE METOJbl HCCIEIOBAHUS B XMMHUYECKOW TEXHOJOIMW», KOTOPBII
SBIISIETCS IPUJIOKEHUEM K paboueil mporpamme.

Jns mpoMEeXyTOYHOM aTTeCTallMM TOCe HM3Yy4YeHMs] AUCHUIUIMHBI BO BTOPOM CEMECTpe
MPOBOJAUTCSL 3a4€T B BUJI€ TECTUPOBAHMS WM YCTHOTO COOECEeqOBAHUS IO BOIpocaM K
3a4eTy.

ITpuMepHbIe BOIIPOCHI K 3a4YETY

1. CnexkTpockonmuyecKue MeEeTOJbl aHaiu3a. MeToJ AaTOMHOH U MOJIEKYJISIpHOU
CIIEKTPOCKOINH, OOJIACTH TPUMEHEHUS.

2. MonexkynsipHbIii CIEKTPAJIbHBIN aHAIWU3 B YIbTPA(PHUOIETOBOW M BUAMMOW 00JacTH
criekTpa. CylmHOCTh METOAA, 1IBET U cHeKTp. 3akoH byrpa- JlamGepra- bepa. Ontuueckas
IUIOTHOCTH U cBeTonponyckanue. Koadduunent nornomenus. [louarue o npoucxoxxaeHuu
9JIEKTPOHHBIX CIIEKTPOB MOTJIOMIECHUS.

3. Meronbpl  aacopOUMOHHOrO  aHaimu3a  (KOJOpPUMETpHUS,  (HOTOKOJIOPUMETPHUSI),
KOJIMYECTBEHHBIN (POTOMETPUUECKUN aHAIHN3, YCIOBUS OINpeIeeHNs (BRIOOp aHATMTUIECKOM
JUIMHBl ~ BOJIHBI, KOHIIEHTpallMM, TOJIIMHBI morjomarwiero ciosi). Onpenenenue
KOHIIGHTPAILlMU AaHAJU3UPYEeMOTro pacTBopa (METOJ TIpaJyMpOBOYHOrO rpaduka, MeTon
cTaHaapTa, MeTo 100aBOK).

4. JuddepeHumnanbHbiii  (GOTOMETPUUECKUN aHAIWU3, CYIIHOCTh METOAAa, CIOCOOBI
OTIpENICNICHNS] KOHLIEHTPAMKM (pacyeTHBIM METOM, METOJ T'PaayUpPOBOYHOTO Tpaduka).
[TorpemnocTu cieKTpo(hOTOMETPUIECKOTO AHAIIU3A.

5. Macc- cnekrpomerpuyeckue wmetoasl (MCM). CymHocts Metona. CrocoObl
noHmzauuu. I[pubopHoe obecnieuenne MCM (cxema Macc- CIEKTPOMETpa C MArHUTHBIM
Macc-aHanu3aTopoM. Cxema KBaJIpyHoJIbHOIO MACC-CIIEKPOMETPA).

6. CylmHOCTb METOJIMKHU aHAJIM3a OPraHUYECKUX BELIECTB METOAOM MACC-CIIEKTPOMETPHUHU.
7.  Xpomartorpaduueckue  METOIbl  KOJMWYECTBEHHOrO  aHanu3a  (MOHOOOMEHHas
xpomatorpadus, [KX, BOKX.) CymHocTh MeTOIa, TOHITHE O TEOPUU MeEToja,
napaMeTpbl yIepKUBaHUs U pazaeneHus. OcoOeHHOCTH MPOBEIEHUS XpoMaTorpaduu.

8.  AmcopOImoHHas U pacnpeneuTebHas XxpomaTtorpadus.

9. BoicokoadexTuBHAS KHUIKOCTHAsA Xpomartorpadus. YCTPOMCTBO KHUIKOCTHOTO
xpomatorpacda. Ilapamerpsl  yaepxuBanuss W pasgeneHus. OTiuyue  Ta30BOM
xpoMaTorpaduu oT BBICOKO3(pHEKTUBHOM KMAKOCTHOMU XpoMaTorpadumu.

10. I'azoxkuakocTHast xpoMartorpadusi. YcTpoicTBO mnpubopa, mapameTpbl YAEpKUBAHUS
(Bpemsl yaep>KMBaHUs, BpeMs BbIXOJAa HECOPOMPYEMOI'O BELIECTBA, OTHOCHTEIIBHOE BPEMS
yIEPKUBAHUS, yIEPKUBAEMbIIl 00beM), MapaMeTpbl pas3feieHusl (CTENeHb pa3elIeHus,
K03(hUIIMEHT pa3felieHusl, 4YHUCIO TEOPETHUUYECKUX TapeloK, BBICOTA SKBUBAJIEHTHAS
TEOPETUUYECKON TapeIiKe).

11. ITorsiTe 06 MOHOOOMEHHOM, CUTOBOH U Teb-(OMIbTPALIMOHHON XpOMaTOrpaduu.

12. Crioco6sl mostyueHust XpoMaTtorpaMm. Xpomartorpaduueckue napameTpsl. [ImockocTHas
xpomartorpadus (ToHKoOcHOWHas1, OyMmaxkHas)). OCOOEHHOCTH aHaju3a, KadYeCTBEHHBIM U
KOJINYECTBEHHbBIN aHAJIU3.



13. CymHocTh MeTtoaa Xpomato- macc- cekTpockonuu (XMC). IlpubopHoe obecrnieueHue
XMC (cxema wMacc- CIEKTpoMeTpa B KOMOWHAIIMM C Ta30BbIM Xpomatorpadom).
Meroauueckue acreKkTsl MpoBeaeHus aHanu3a 1o XCM u nepcrneKkTUBbl TPUMEHEHUS.

14. WudpakpacHass CHEKTPOCKONHUS U CHEKTPOCKONUS KOMOMHALIMOHHOTO PACCESHUS.
[Tpuuuner npoucxoxaeHus WMK- criekTpoB, TUIbI KOJeOaHUNW aTOMOB B MHOTOATOMHOM
MOJIEKYJIE, C KAKUMU MTapaMeTpaMu OHU CBsI3aHbl. O0IACTH TPUMEHEHUS.

15. TIpubops! u meroauka perucrpanuu MK-crnekrpos u cnektpoB KP. binok-cxema ¢ypne-
criekTpomeTrpa. MaeHtudukanuss u CTPYKTypHO- rpymnmnoBoit anamu3. KoianyecTBeHHBIN
aHaJn3.

16. CylmHOCTh CIEKTPOMETPUM SIAEPHOrO MAarHUTHOro pezoHaHca (SAMP). CnekTpockonus
SIMP BBICOKOrO paspemieHusi. YCIOBHE SIEPHOIO MArHUTHOTO pPe30HaHCa. XHMCHABUT,
€IMHULBI U3MEPEHHUS], ONPEETICHUE XUMCIABUIA, CTAHAAPTHI IIPU OINPEACICHUN XUMCIBHUIA B
«PACTBOPHOI» U «TBEPAOTEIbHON» crieKTpockonuu-AMP.

17. AMP-cnekTpockonus. XUMCIBUT, YMEHBIIIEHUE M yBEJIMYEHUE €ro 3HadyeHus. @opmyna
pacueTra JMHUM B MYJIbTUIUIETE CIIEKTPaA B3aUMOACHCTBYIOLIUX SIIIEP.

18. ITpouenypa nexkamiunra B AMP. VcnoBus B s1epHON MAarHUTHOM CIEKTPOCKOIUU 11
MOJIYYEHUSI U30TPOMHBIX U aHU3O0TPOMHBIX cHeKTpoB. [Ipuem miist ycTpaHeHUs] XUMUUYECKON
AHU30TPOINUU B TBepaOoTeIbHON AMP-criekTpockonuu, «caigdaHIb».

19. Ilpumenenue B AMP-cnektpockonuu npoiienypsl @ypbe-ripeoOpa3zoBaHusl.

20. CnexTpocKomnusl  [I€pHOr0  KBaJpYyHOJIBHOrO pe3oHaHca, crnekTpel SAKP u  wux
WCIIOJIb30BAHUE IIPU PELICHUH CTPYKTYPHBIX 3a]1a4.

9. YYEBHO- METOIMYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE
JAUNCHUITJIMHBI

a) IuTeparypa
1. Yekaes, H. Il. MucTpymMeHTaNIbHBIE METOABI MCCIeqOBaHuUM : yueOHoe nmocodue / H. II.
Yekaes, B. H. Opkaes. — Ilen3za : I[IT'AY, 2016. — 187 ¢. — Texkcr : anekTpoHHbIi // JIans :
3JIEKTPOHHO- OnbanoTeuHas cuctemMa. — URL: https:// e.lanbook.com/book/142073 (nata
oOpamenus: 23.04.2025). — PexuM noctyna: 1jisi aBTOpU3. MOJIb30BATENCH.
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Tekcr : amextponnsii // Ludposoit obpaszoBatensHbil pecypc IPR SMART : [caiiT]. —
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00pa3oBaTeIbHBIN pecypc IPR SMART : [caniT]. URL: https://
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cuctema. — URL: https://e.lanbook.com/book/153037
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6. NMmenko, A. A. Macc- cniektpomerpus . yueOHoe mocobme/ A. A. HMmenko, A. A.
I'peunukoB, A. A. IlepoB. — MockBa: PTY MUPIA, 2021. — 80 c.— Tekcr:
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- OubmmoreyHnass cucrema. — URL: https://
e.lanbook.com/ book/218513 (mara oOpamenus: 23.04.2025). — Pexum npocrtyma: mis



aBTOPU3. NMOJIb30BATENEH.
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3aganusi U Tecthl. B 3 wactax. Y. 3: yueGHoe mocobue/ A. B. bunamos, 1O. T.
lanamernunos, B. B. Ocunora [u ap.]. — Kazans : U3natenscteo KHUTY, 2022. — 108 c.
— ISBN 978-5-7882-2934-8, 978-5-7882-3094-8 (u4.3). — Texkcr : anexkTpoHHbIi // L{ludpoBoii
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ABTOPU3HD. MOJIb30BaTENIEH
8. AHanmuThuueckast Xumusi. MeToibl UASHTUPUKALIUU U OTIPEETICHUS BEIECTB : YUeOHUK IS
By30B/ M. U. Bymatos, A. A. I'aneeB, A. W. JIpoOwimes [u ap.]; [loxg pexn. mpod JI. H.
MockBuna. — 4-e uzf., crep. — Caunkrt- [lerepOypr : Jlans, 2022. — 584 ¢. — ISBN
978-5-8114-9165-0. — Tekct : amekTpoHHBIH // JIaHb : 2IEKTPOHHO- OMOIMOTEYHAS CUCTEMA.
— URL: https:// e.lanbook.com/ book/187743 (mata obGpamenus: 23.04.2025). — Pexum
JIOCTyna: JAJisl aBTOPU3. MOJIb30BATENEH.
9. HsukoBa, T. FO. IlpumeHeHne MpOIyKTOB OCHOBHOTO M HEPTEXMMHUYECKOTO CHHTE3A.
[Tomumepsr u pactBoputenu : yueonoe mocooue / T. FO. dsuxoBa. — Cankrt- ITeTepOypr :
Caukr- IletepOyprckuii rocy1apcTBEHHBIH YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJIOTHH M
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00pa3oBaTEbHBIN pecypc IPR SMART : [caniT]. — URL: https://
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0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechbl




Ne HaumenoBanue Ornucanue

1 [ LibreOffice BbecrutatHoe pacnpoctpanenne no junensun GNU LGPL

https://ru.libreoffice.org/about-us/license/

2 | http:// DnekTpoHHO-0ubanoTeuHas cucreMa IPRbooks — HayuHo-
www.iprbookshop.ru 00pa3oBaTeNbHBIN pecypc, COAepKalluid MaTepuasbl s

BY30B 110 HayYHO-T'yMaHUTAPHOW TEMAaTHUKE, 10 TOYHBIM U
€CTECTBEH
HBIM HayKaM.
3 | http://e.lanbook.com DnexkTpoHHas OubnuoTeyHass cucrema M3maTtenbcTBa
«JlaHb», TeMaTHYECKHWE TIAKETHl: XHMHsS, MaTeMaTHuKa,
(du3uKa, MHKEHEP-HO-TEXHUYECKHE HAYKH.
(OBC), npenocrasistoniei 10cTyn yepe3 ceTb MHTepHeT K
yued- HOH JUTepaType W [ONOJHUTEIbHBIM MaTepuajaM,
NpUOOpPETEeH- HBIM Ha OCHOBAHUU NPSAMBIX TOTOBOPOB C
MpaBoOO0JIaIaATEIISIMU. [TomHOCTBIO COOTBETCTBYET
TpeOOBaHUSIM dbenepaabHBIX rocy-  JapCTBEHHBIX
00pa3oBaTENbHBIX CTAHIAPTOB TPETHEro IIOKOJe- HUs
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5 | OneKTpoHHO- OOpa3zoBaTenbHbIl pecypc, 3JIEKTPOHHAsE OMOIMOTEKAa U
OubmoTeYHasl CHUCTeMa | UHTepHET-Mara3uH, TJIe YATAIOT U MOKYMHAIOT 3JIeKTPOHHBIC
«FOpaitt» https:// |n mneuaTHble y4yeOHMKM aBTOPOB [] mpernojaaBaTene
urait.ru/ BEIYILIUX YHUBEPCUTETOB JU1s BCEX ypOBHEMH
npodeccnoHaIbHOTO O00pa30BaHMs, a TAKXKE IOJIB3YIOTCS
BUJICO- M  ayauoMaTepualiaMd, TECTUPOBAaHUEM U
cepBUCaMM ISl MpernogaBaTesieil, JocTynHbIMU 24 yaca 7
OHEeN B HEeIeIo.

B) mpoeccroHaIbHbIe 0a3bl TAaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumenoBanue Onucanue

1 | «Koncynpraut Ilmtocy: | KomnbrorepHas cnpaBouHas npaBoBas cuctema B Poccuu.
KOJICKCHI, 3aKOHBI, | Peanmn3zoBaHbl Bce COBpeMEHHBIE BO3MOXXHOCTHU JIJISI TTIOUCKA
yKa3bl, IIOCTAHOBJICHUS | K pabOTHI C IPaBO-BOM MHPOPMAITUECH
[TpaBurtenscTBa PO

2 | MynptuTpaH NudpopmanimonHas cnpaBoyHas cuUcTeMa «DJIEKTPOHHBIC

cIoBapu»

3 | «Mudopmuka» OO0ecneunBaer MH()OPMAITIOHHYIO MOJICPIKKY

BCECTOPOHHETO  Pa3BUTHS W  TPOABIDKEHUS  HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI B chepax obpa3oBaHuUs U
Hayku Poccumn

4 | Google Scholar [TouckoBasi cucremMa IO TOJHBIM TEKCTaM HAyYHBIX

IyOIMKaIuii BceX (hOpMaToOB U JUCIUILINH
10. MATEPUAJIIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJINHbI
Jnas  ycremHoW — peajn3alid  KOMIIETEHTHOCTHOTO  MOoAXoJa B 00pa3oBaTeIbHOU

nestenbHocTH AMITY pacrioniaraer Heo6XoaAUMON MaTepuaabHO-TeXHUUYECKoM 6a3oii (MTB).

3aHgaTHd 110 JUCHHUITIIINHE

«HCTpyMEHTAaIbHBIE

MCTOAbI AaHaAJIN3a B XUMHYECKOH

TEXHOJOTHUMN» IIPOBOAATCA B CIICHHUAJIBHBIX ITOMCIICHUAX, IIPECACTABIIATOMINX coboit y‘IC6HbIG
AyIUTOPHUHN JIsI ITPOBCACHUS 3aHSATUN JICKOMOHHOTO THUIIA, I'PYIIIOBBIX M MHAUWBUIAYAJIbHBIX




KOHCYJIbTAllUiA, TEKYIIero KOHTPOJS U MPOMEKYTOYHOW arrtectanmu. CrernuaabHbIC
MTOMEIIEHUS YKOMIUICKTOBAHBI CIIEIUATTM3UPOBAHHON MEOEITbIO U TEXHUUECKUMHU CPEICTBAMU
o0yueHUsl, CIyXallUMH [JIs8 TpeAcTaBieHus ydyeOHol wuHpopmanuu. B  kauectBe
AyIUTOPHOrO OOecreueHusl MaHHOW AUCIUIUIMHBI HCHOJB3YIOTCSl CHelUaTU3UPOBAHHbIE
71ab0paTOpUM aHAIMTUYCCKON XMMUU U (PU3UKO-XMMUYECKUX METOJO0B aHaIu3a C HAOOpOM
COOTBETCTBYIOIIETO MPUOOpPHOTO obOecreueHus. Bece momernieHnsi, B KOTOPBIX MPOBOASTCS
3aHSTHUS, COOTBETCTBYIOT JICUCTBYIOIINM ITPOTUBOIIOKAPHBIM IMPABUIIAM U HOPMaM.

Kaxnpiit oOyuaronuiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEMaM M K  3JEKTPOHHOW  MH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas paboTa OOy4arOIIUXCS OCYIIECTBIISIETCS B IMOMEIIECHUSIX, OCHAIEHHBIX
KOMITBIOTEPHOM TEXHUKOH C BO3MOXXHOCTBIO TIOJKIIOUeHUss K cetu «MHTEpHET» U
oOecrieueHUEeM [JIOCTyNa B OJJIGKTPOHHYIO HMH(OPMAIMOHHO- OOpa30BaTEIbHYIO Cpely
YHUBEPCUTETA.

B xauecTBe MYJTBTUMEIMIHBIX CPEJICTB HMCIOJIB3YIOTCS TeMaTHUecKas pa3paboTka JIeKITHiA-
MIPE3CHTALINI U SJIEMEHTOB BUPTYaIbHBIX JTaOOpaTOpHBIX padbot. [1pu mpoBeaeHNN JeKIUN 1
1ab0paTOPHBIX 3aHATHH HUCHOJIB3YETCS pa3InyHOe OOOpYJAOBAHHE — BHJICOIMPOEKTOP,
cucrema MmyinbtuMeaua c [1K.



