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1. OOuume moJI0KeHUSA

Huctummaa «b1.5.06 Teoperndeckue U 3KCIEPUMEHTATbHBIE METOABI HCCICIOBAaHUS B
XUMHUU» OTHOCUTCS K Oioky bl yueOGHOro miana, BXOASIEro B cOCTaB 00pa3oBaTeIbHON Mpo-
rpammbl Beiciiero oopasoBanus 18.04.01 — Xumudeckas texnonorus (mpopuib — TeXHOIOTHH
1eJUTIOI03HO-0yMa)KHBIX TPOM3BOJICTB).

- @enepanbubiil 3akoH "OO0 oOpazoBanun B Poccuiickoii denepanmu”, yTBep KICHHBIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- Tlpuka3z Muno6puaayku Poccuu Ne 301 ot 05.04.2017 1. O6 yTBep»KACHUH TOPSAKA OP-
TaHU3alUu U OCYIIECTBIIEHUS 00pa30BaTeNbHOM NEATEIBHOCTH O 00pa30BaTeIbHBIM MPOrpPaM-
MaM BBICILIETO 00pa3zoBaHMs — MporpaMmam OakaiaBpuara, MporpaMMaM CIEHUAUTETa, Mpo-
rpaMMaM MarucTparypahl.

— DenepanpHBIA TOCYIAPCTBEHHBI 00pa30BaTEIbHBIA CTAHIAPT BBICIIETO OOpa30BaHUS
(®I'OC BO) no Hampasnenuto noarotoBku 18.04.01 «Xumudeckasi TeXHOIOTUs» (YPOBEHb Ma-
TUCTpaTypa), YTBEpKIEHHBIN MpuKa3oM MuHuctepcTBa oopazoBanus u Hayku P® Ne 1494 or
21.11.2014,

— VYwyeOHble TUIaHbI 00Pa30BaTEIBLHON MPOTrpaMMbl BbICILIETO0 00pa30BaHUSl HAIpPABIICHUS
18.04.01 — Xumuueckas TexHonorus (mpoduiab — TEeXHOTOTHH IEIUTI0I03H0-0yMaXkKHbIX TPOU3-
BOJICTB), IOJrOTOBKH MarucTpOB 110 OYHOM 1 3a09HON (hopmMam 00ydeHHsI, 0I00pEHHBIE YYeHBIM
cosetoM YTJITY (mportokos Ne 6 ot 20.06.2019).

OOyuenue o obpazoBarenbHOi nporpamme 18.04.01 — Xumnueckas TexHONOrus (Ipo-
¢unp — «TexHoIoruu UEITI0I03HO-0YMaXKHBIX MPOU3BOJCTBY) OCYIIECTBISIETCS HAa PYCCKOM
A3BIKE.

2. TlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHSs MO AUCHHUILINHE, COOTHECEHHBIX €
INIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON NMPOrPaMMbl

[InanupyeMbIMu pe3yibTaTaMu OOyYeHHUs MO TUCIHUIUIMHE SIBISIOTCS 3HAHUS, YMEHUS,
BJIQ/ICHUS U/WUITU OTIBIT AEATEIHHOCTH, XapaKTEPU3YIOIIUE ITAIbI/ypPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIUH 1 00eCIIeYNBAIOIINE JOCTHKCHHIE IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI 00pa30BaTEIIb-
HOM MPOTPaMMBI B IIETTOM.

Heab qucuumiInHbl — GOopMHpPOBaHUE TEOPETUICCKUX 3HAHWUN M MPAKTUYCCKUX HABBIKOB
MCIIOJIb30BaHMUsI COBPEMEHHBIX aHATUTUYECKUX MPUOOPOB U METOAMK Il U3y4EHUS CBOMCTB CO-
eAMHCHUN, TTPUPOJTHBIX U CHHTETUYCCKUX TOJUMEPOB W HM3JCITUN U3 HUX, OCHOBAHHBIX HA WH-
CTPYMEHTAJIBHBIX METOJIaX UCCIEeIOBAaHUM.

3amaun JUCIUIUINHEL.

— MpuoOpeTeHrne HABBIKOB PabOTHI ¢ MPUOOpaMU, PEATU3YIOIIUMH PA3TUYHBIE WHCTPY-
MEHTAJIbHBIC METOJIHI;

— OBJIaJICHUE COBOKYITHOCTHIO MHCTPYMEHTAIBHBIX METOJIOB MCCIIEIOBAHUS U TEXHUYE-
CKUMHU TPUEMAMH HX MPUMEHEHHs, HEOOXOAUMBIMH JIJIsi OPTaHH3AIUK TPOBEACHUS JKCIEpPH-
MEHTOB M UCTIBITAHUM.

IIponecc u3yuyeHusi AUCHMILIMHBI HAmpaBjeH Ha (GopMHpPOBaHHE CJIEIYHOIIUX MPO-
(eccuoHAILHBIX KOMIIETEHIIUIA:

— OK-3 — roToBHOCTh K CaMOPa3BUTHIO, CAMOPEAIN3AINH, UCIIOIb30BAHUI0 TBOPUYECKOTO
MOTEHIIHAA.

— OK-5 — cnocoOHOCTh K MpodeccCHOHATBHOMY POCTY, K CAMOCTOSTEIFHOMY OOYYEHHIO
HOBBIM METOJ[aM HCCJIEeI0OBaHUS, K U3MEHEHHUIO HAy4YHOTO U HAyYHO-TIPOU3BOJCTBEHHOTO IPO-
s cBoelt MpodeccuoHaNbHOM NeSTETLHOCTH.

— OIIK-3 — cnocoOHOCTh K MTPOQeCCHOHAIBHON IKCIUTYaTaIllid COBPEMEHHOT'0 000pyA0Ba-
HUS ¥ MPUOOPOB B COOTBETCTBUU C HAMIPABICHUEM U IPO(DUIIEM MOATOTOBKH.

— OIIK-4 — TOTOBHOCTh K HCIIOJIb30BAaHHUIO METOJI0OB MaTEMaTHUYECKOTO MOJIEITUPOBAHMS
MaTepUaIoB U TEXHOJOTHYECKHUX MPOIECCOB, K TEOPETUIECKOMY aHATU3Y U IKCIIEPUMEHTAIBHON
MIPOBEPKE TEOPETHUUECKUX THUIIOTES.



B pe3yabTare u3ydyeHus IHCHHMIIMHBI 00y4AIOIIMIicCS J0/IKeH:

3HATh:

- MCTOAbBI MATEMATUYCCKOTI'0O MOJACIIMPOBAHUA MATCPUATIOB U TCXHOJIOTHUYCCKUX HpOHeCCOB;

- UCTIOJIB30BAaTh TBOPYECKUH MOTEHIMAN JJISI UCCIICTOBAHUS CTPOCHUSI M CBOWCTB KaK ISt
YHUCTBIX BC€IICCTB, TaK U AJI
KOMITO3HUIIMOHHBIX MaTepUaIOB;

yMeTh:

- CaMOCTOSITETIbHO 00Y4aThCsi HOBBIM METOJAM HCCIICIOBAHUI B COOTBETCTBUH C MpOoQu-
JIeM Hay4YHO-TIPOU3BOJCTBEHHOMN J€SITEIbHOCTHIO;

UMeTh NpeJcTaBJIeHUe:

- 00 3KCIUTyaTalluu COBPEMEHHOTO 000PYAOBaHMS U MPHOOPOB B COOTBETCTBHH C MPOpH-

JIeM W HalpaBJIeHHUEM MOJTrOTOBKH, TEOPETHYECKOMY aHAIU3y M HKCIEPHUMEHTAIBHOIN MpOBEepKe
TCOPUTUYCCKUX T'HUIIOTE3.

3. MecTo TMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

JlanHast yueOHasi TUCIUIUIMHA OTHOCUTCS K 00S3aTENbHBIM JUCHUIUIMHAM, YTO O3HAYaeT
dbopMupoBaHUE B Ipoiecce 00yICHHS Y MaruCTpaHTa OCHOBHBIX MPOQECCHOHATBHBIX 3HAHUN H
KOMIIETEHIINI B paMKax BBIOPaHHOTO MPOGuIs.

OcBoeHre AaHHOW MUCHUILTUHBI SIBISIETCS HEOOXOAWMOW OCHOBOM [IJISi MOCTEAYIOIIETO
uzydenus quctumminH OITOIT u HanucaHus BRIMYCKHOM KBaTH(DUKAIIMOHHON pabOTHI.

Hepequb 0666‘1’161[1/[661}01/[41/06, conymemeyrwux u obecneyusaemvix al/lCl/;l/ll’Ule{H

O6ecneynBaromye ConyTcTBYIOIINE ObecrieunBacMbIC

Hay‘IHBIC OCHOBBI CO- HpI/IMCHeHI/Ie XUMHNYCCKHUX BOJIO-

CoBpemeHHbIE poOIIEMbI
BCPIICHCTBOBAHUA TE€X- | KOH IJId IPpOU3BOJACTBA 6YMaFI/I

HAyYKHU U TCXHUKU

HOJIOTUI
MaremaTrueckie MeTOJbI TIIa- 3amuTa BEITYCKHON KBAIH(UKA-
HUPOBaHMS O3KCIIEPUMEHTa U IIUOHHOW PabOThI, BKIIFOYAs MO~
00paboOTKH  IKCHEPUMEHTANb- TOTOBKY K IIPOLEAYPE 3aIUTHI U
HBIX JJAHHBIX poLelypy 3aIlHThI

IToBpImcHHE OKCILTYyaTallMOHHBIX
CBOMCTB INOJIMMEPHBIX MaTepua-
JIOB 1 KOMIIO3HUTOB

HayuHble OCHOBBI COBEpILIEH-
CTBOBAaHMS TEXHOJIOTUN

VYka3zaHHBbIE CBSA3M JTUCLMIUIMHBL Ja0T 00y4aroeMyCsl CHCTEMHOE IIPECTaBICHUE O KOM-
IUIEKCE M3Y4aeMbIX TUCHUIUIMH B cooTBeTcTBUM ¢ PI'OC BO, uro obecneunBaeT Tpedyemblit
TEOPETUUECKHI ypOBEHb M NMPAKTUYECKYIO HAIIPaBICHHOCTh B CUCTEME OOy4deHHs U Oymayuiei
JESATEIILHOCTH BBIITYCKHHKA.

4. O0beM QUCHUIIMHBI B 32YeTHBIX €IMHUIAX C YKAa3aHHEM KOJMYeCTBA aKa-
AEeMUYECKHX YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYI padoTy 00y4arommxcs ¢ npenojaaBarte-
JieM (110 BUAM Y4eOHBIX 3aHATHIA) M HA CAMOCTOSAITEJIbHYI0 padoTy 00y4yaromuxcst

OO11as TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akameMnuecKknx 4acoB
Bun yuebnoit pabotbl
ouHas (hopma 3ao4Has popma

KonTakTHas pa6oTa c npenojaaBartejeM™: 50 18
nexrmn (J1) 16 6
npaktuueckue 3ansatus (I13) - -
nabopaTtopubie paboTer (JIP) 34 12

WHBIC BUJII KOHTAKTHOM PabOTHI

CamocrosiTejibHasi padoTa 00y4aloIIUXCsi: 58 86




o Bcero akagemMuueckux 4acoB
Bun yaeOHO# paboThI
ouHas popma 3ao4yHas hopma
U3y4eHHE TEOPETUYECKOT0 Kypca 25 40
MOATOTOBKA K TEKYIIEMY KOHTPOJIO 25 42
MOJIrOTOBKA K IPOMEKYTOUHOM aTTeCTaI[HH 8 4
Bua npoMexkyTo4Hoil arrecTanmm: 3ay4yer 3a4yer
OO111ast TPYA0EMKOCTb, 3.€./ 4acChl 3/108 3/108

*KonTakTHas paboTa 00ydalomMXCs ¢ TIPENoaBaTeieM, B TOM UHCIe ¢ IPUMEHEHHEM JUCTAHIIHOHHBIX
00pa30BaTEIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHATHS JIEKIIHOHHOTO TUMA, W (MJIM) 3aHATHS CEMHHApPCKOTO
TUMa, J1a0OpaTOpHbIE 3aHATHSA, W (WIM) TPYNIOBBIE KOHCYIbTAUWH, U (WIHM) WHAWBUAYAIbHYIO paboTy
oOyyaromerocs ¢ MmpenojaBareieM, a TakKe aTTeCTAlUOHHBIE UCIBITAHUS TPOMEKYTOUHON aTTeCTalUH.
KonrakTHas paboTa MOKET BKIIIOYATh MHBIE BHIBI y4EOHOH AEATEIbHOCTH, MIPEayCMaTPHBAIOIINE TPYI-
MIOBYIO W MH/AMBUAYaAIBHYIO paboTy 00ydarommxcs ¢ mpenojaaBareneM. Yacsl KOHTAaKTHOW paboThl orpe-
nensitorest [lonoxkennem 06 opraHu3aluy ¥ MPOBEACHUH KOHTAKTHOW paOOTHI IPH pean3annun o0pa3oBa-
TEBHBIX MPOTPaMM BBHICIIIETO 00pa30BaHUs, YTBEPKACHHBIM YueHbIM coBeToM YIJITY ot 25 deBpans
2020 ropa.

5. ConepxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3aejiaM) ¢ YKa3aHHu-
€M OTBeJIECHHOI0 HA HUX KOJIHYeCTBA aKAJeMHYEeCKUX YaCOB
5.1. TpynoemkocTh pa3aesioB AUCHUNINHBI
ouyHasi popMa 00yueHus

Ne | HaumenoBanue pazzgena Beero .. | CamocTosiTenpHas
J 113 JIP KOHTaKTHOMU
/T JICITUTUTAHBI pabora
paboThI

1 | Meronbl n3ydyeHust Kpu-
CTaJLIMYECKOTO  cTpoe- | 2 4 6 7
HUS TBEPJIBIX TEJ

2 | DNeKTpOHHAas  MHKpO- 4 5 10 7
CKOTIHS

3 | CrekTpocKOInYecKre 2 6 8 7
METOIbI

4 | PenakcalliOHHbIE METO- 2 4 5 7
b

5 | Merox CTaTUYECKOMN
MarHMTHOM  BOCHPUUM- 2 4 6 7
YUBOCTH B XHMHU

6 | Meroabl uccienoBaHUs
MMOBEPXHOCTH  TBEPJIOTO 2 6 8 7
Tena

7 MeTtonpl WccHeIOBaHUSA
OMKHET0  OKPYXKEHHS 2 4 6 8
aTOMOB

HNTOI'O no pazgenam 16 34 50 50

[TpomexyTouHas arTecTanus X X X 8

Bcero 108




3a04Hasi popma 00ydeHust

Ne | HaummenoBanue paznena Bieere . | CamocTosATEIRHAS
JI 113 JIP KOHTAKTHOM
/1 JUCITUTIAHBI pabora
paboThI

1 | MeTtonpl W3ydeHHUsI KpH-
CTAJUIMYECKOI0  CTpOe- 1 2 3 12
HUS TBEPJIBIX TEJ

2 | DNeKTpOHHAsA  MHKpPO- 1 9 3 12
CKOITHS

3 | CrnexTpockonuueckue 1 9 3 12
METOIbI

4 | PenakcallMOHHBIE METO- 1 9 3 12
IIBI

5 | Meton CTaTHYCCKOM
MarautHoit  BocrpuuMm- | 0,5 2 25 12
YUBOCTH B XUMUHU

6 | MeToasl HCCIEIOBAHUSA
MIOBEPXHOCTH  TBEPJOTO 1 1 2 12
Tena

7 | Metonpl HCCIEAOBAHUSA
ommxkHero  okpyxenms | 0,5 1 1,5 14
aTOMOB

NTOTI'O no pa3nenam 6 12 18 86

[TpomexxyTouHas aTTecTanus X X X 4

Bcero 108

5.2 Conep:xanue 3aHATHI JIEKIMOHHOTO THIIA

Tema 1. CoBpeMeHHBbIE (PU3HYECKHE METOAbI HCCICAOBAHNA.

Brenenune. Knaccuduxanusa ¢usmdeckux metonoB uccienoBanus. Illkama smekrpomar-
HUTHOTO CIIEKTPA M CHEKTPOCKONMYECKHE METOAbl. biok-cxema crekrpomerpa. CkaHHupyrOmas
30H/10Basi MUKPOCKOIIHSL.

Tema 2. Macc-cnekTpomerpust

Teopernueckre OCHOBBI MacC-CIEKTPOMETPUM M CXeMa Macc-crekrpomerpa. [Iponeccsr,
IpoUCXOosIINe U (pparmMeHTaluu BemecTBa. Macc-cliekTp 3TaHoia. DIeKTpoHHas GoMOapau-
POBKA M HOHU3ALMS TOJIEM.

Tema 3. CiekTpockonus si1epHOr0 MATHUTHOTO PE30HAHCA.

MarHuTHbIM MOMEHT Spa ¥ €ro B3aUMOJICUCTBHE C MArHUTHBIM ITOJIEM. Y CIIOBHE MPOCTO-
r'O SIIEPHOTO pe30HaHca. XUMU4eckuil caBur curianos SIMP. CniuH-cinHOBOE B3aUMOJEHCTBHE
U MyJIbTUILIETHOCTh curHanoB SIMP. CnmH-pemeroynas penakcanus. CTaMOHApHBIE W HM-
IIyJIbCHBIE METOABI peructpanuu crekrpa. [Ipumenenus SIMP criektpockonuu.

5.3 Tembl U (pOpMBI 32aHATHII CEMMHAPCKOI0 THNIA
Y4eOHBIM MJIaHOM IO TUCHUIUIMHE MPEyCMOTPEHBI JTa00paTOPHBIE 3aHSITHS.

Ne HaumenoBanue pasnena qucuumuinael | dopma npoBeneHus TpynoemMkocTs, yac
- (Moyist) 3aHATUS O4YHas 3a04Hast
1 Meroapl u3ydeHus Kpuctayindecko- | JlabopaTopHas pa- 4 5

T0 CTPOCHUS TBEPABIX Tl 6ota
JlaboparopHas pa-
2 | DaexTpoHHas MUKPOCKOMUS p 60TI; p 6 2




No HaumenoBanwue pa3aena aucuuriuael | Dopma mpoBeneHus TpynoeMKocTh, yac
- (Momyist) 3aHATHS OYHas 3a09Has
3 | CnekTpocKONUYeCKUe METOIbI JlaGopatopuas pa- 6 2
6orta
JlaboparopHas pa-

4 | PenakcalldOHHBIE METOIbI 4 2
6orta

5 Meron  cratuveckoil MarHuTHOH | JlabGopaTtopHas pa- 4 2
BOCIIPUUMYHNBOCTH B XHMHH 6ota

6 MeTtonel uccnenoBaHus MOBepXxHO- | JlaGopaTtopHas pa- 6 1
CTH TBEPJOTO Tella 6oTa

7 Metonel uccnenoBanus OnwxHero | JlaGopaTtopnas pa- 4 1
OKPY’KEHHsI aTOMOB 6oTa

Hroro yacos: 34 12

5.4 JleTajau3anmsi CAaMOCTOSITEJILHOI PadoThI

No HaumenoBanue paszne- Bun camocrosTennbHO#M paboThI TpynoeMKocTh, yac
Ja JUCUUIUIMHBI (MO- OuHas 3a04Has
INAIEY)
[ToaroToBka Kk onpocy o teme jaadopa-
Metoabt U3Yy4eHUs AT pocy P
TOpHOU paboThl; [loAroTOBKA OTYETHBIX
1 | xpucrammyeckoro 7 12
MaTepHaJIoB K 3alIUTE;
CTPOEHUS TBEPABIX Tell
IToaroroBka K TEKyIeMy KOHTPOJIIO
[ToaroroBka K ornpocy 1o Teme j1abopa-
DJNeKTpOHHAs MHUKpPO- .
2 CKOLI TOpHO# paboThl; [10AroTOBKA OTYETHBIX 7 12
MaTEepUasIoB K 3alINUTE;
[ToaroTroBka Kk omnpocy o teme jgadopa-
CHexTpocKonmmuecKne .
3 METObI TOpHOH paboTsl; [ToAroTOBKAa OTYETHBIX 7 12
MaTepHaJIoB K 3alIUTE;
[ToaroroBka K onpocy 1o Teme j1abopa-
Penakcanmonnele Me- .
4 Tombl TOpHO# paboThl; [ToAr0TOBKA OTYETHBIX 7 12
MaTEepUajIoB K 3aIINUTE;
Meton cratuueckoit | IloaroroBka k omnpocy o teme jgabopa-
S | MarHUTHOM BOCIIPUUM- | TOPHOM paboThl; [loAroTOBKA OTYETHBIX 7 12
YUBOCTH B XUMUHU MaTepHaJIoB K 3alIUTE;
Metonel  uccnenoBa- | IloaroroBka k ompocy o Teme jabopa-
6 | Hus MIOBEPXHOCTH | TOpHOU paboThl; [ToAroTOBKAa OTUETHBIX 7 12
TBEPJIOro Tela MaTepUasIoB K 3aIINUTE;
Mertoasl wuccnenosa- | Iloaroroka k omnpocy mo teme jgadopa-
7 | Hug ONMMOKHETO OKpY- | TOpHOM paboThl; [loaroToBKa OTYETHBIX 8 14
KEHHs aTOMOB MaTepHaJIoB K 3alHUTE;
IToaroroBka k mpomMe- | M3yueHue JEKIMOHHOTO MaTepUaa, Ju-
8 | JKyTOYHOI aTTecTaly | TepPaTypHBIX HCTOYHUKOB B COOTBETCTBHH 8 4
(3auer) C TEMATHKOMN
Hroro: 58 90
6. IlepeyeHb yueOHO-MeTOANYECKOTO O0ecTieYeHsl MO AUCHUIINHE
OcHOBHas1 M 10NIOJTHUTE/IbHAS JIUTEPaTypa
T'on
Ne ABTOp, HAUMEHOBAHHE n3za- IIpumeyanune
HUS




I'on
No ABTOpP, HAMUMEHOBAHHUE n3aa- [Tpumeuanue
HUA

Ocnoenasa numepamypa

1 Bepumnun, B. U. IlnanupoBanne u MaremaTuyeckas
00paboTKa pe3ybTaTOB XMMHYECKOIO JKCIEPUMEHTA :
yueOHoe mocodue / B. WM. Bepmmaun, H. B. Ilepues. —
4-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2019. —
236 c¢c. — ISBN 978-5-8114-4120-4. — Tekcr : 37eK-
TpOHHBIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/115525. — Pexum
JIOCTYMA: JIsl aBTOPU3. TOJIH30BATENCH.

2019 OBC

2 I'myxux, B. B. IlpukiiagHble Hay4HbIE HCCIEIOBAHUS
[DnexkTpoHHbIil pecypc] : yueOnuk / B. B. I'myxux ;
Vpai. roc. 1€COTeXH. YH-T. - DJICKTPOH. TeKCTOBbIC AaH. | 2016 15
(3,57 M0). - ExatepunOypr : YIJITY, 2016. - 1 »71. ont.
muck (CD-ROM).

ﬂonoﬂuumenbmm Jaumepamypa

3 3BekoB, A.A. CriekTpajibHbIe METOJbI MCCIEAOBAHUS B
xuMan  :  ydeOHoe  mocobme /  A.A. 3BeKos,
B.A. HeBoctpyeB, A.B. Kanenckuii ; MwuHUCTEpCTBO
oOpazoBanusi u Hayku P®, DenmepanbHOe TOCyIap-
CTBEHHOE O0JDKETHOEe 00pa3zoBaTeIbHOE YUpekKACHUE
BBICILIETO MpodeccroHanbHoro oopasopanus «Kemepos-
CKMI TrocyJapCTBEHHBIM yHUBepcuteT». — Kemeposo :
KemepoBckuil rocynapcTBeHHbI yHUBepcuTeT, 2015. —
124 c. : cxeMm., Tabn. — Pexxum goctyna: mo mojamucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=437
497. — bubmwmorp. B kH. — ISBN 978-5-8353-1823-0. —
TeKCT : AIEKTPOHHBIN.

2015 OBbC

4 | Jlykos, B.B. ®u3snueckue MeTO/Ibl UCCIIETOBAHMS B XU-
muu : yaeOnoe nocodue / B.B. Jlykos, U.H. [llep6akos.
— PocroB-na-Jlony : U3garensctBo FOkHOTO dhenepanb-
HOro yHuBepcurera, 2016. — 216 c. : cxem., Tadi., WI. —
Pexwum noctyna: mo noanucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=461
932. — bubnuorp. B kH. — ISBN 978-5-9275-2023-7. —

TeKcT : ANEeKTPOHHBIN.

2016 9bC

5 | Kycros, A.B. KanopumeTpusi pacTBOpOB HE3JIEKTPOIIHU-
TOB: TEOPETHUUYECKHE OCHOBBI, SKCIIEPUMEHT, aHAJIN3
nannabix / A.B. Kyctos, I.B. baros, T.P. YcaueBa. —
Mocksa : M3matensctBo KPACAH/, 2016. — 277 c. —
Pexwum noctyna: mo noanucke. —

URL: http://biblioclub.ru/index.php?page=book&id=467
694. — ISBN 978-5-396-00722-2. — TekcT : 31eKTpOH-

HEIN.

2016 9bC

*- mpesk/ie YeM MPONTH 10 CChUIKE, HEOOXOIUMO BOUTH B CUCTEMY

DOYHKIIMOHUPOBAHUE SJIEKTPOHHOU MH(OOPMAITMOHHO-00Pa30BaTEIHLHOM CpeIbl 00ecTeqn-
BaCTCA COOTBCTCTBYIOIIMMU CPEACTBAMU I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaI_[I/IOHHI:IX TEXHOJIOTHH.


http://biblioclub.ru/index.php?page=book&id=437497
http://biblioclub.ru/index.php?page=book&id=437497
http://biblioclub.ru/index.php?page=book&id=461932
http://biblioclub.ru/index.php?page=book&id=461932
http://biblioclub.ru/index.php?page=book&id=467694
http://biblioclub.ru/index.php?page=book&id=467694

JJIeKTPOHHBbIE OU0JIHOTEYHbIEe CHCTEMBI
Kaxnpiii oOyyaromuiicsi obecriedyeH JOCTYHNOM K 3JEKTPOHHOH OMOIMOTEYHON cucTeme
YTJITY (http:/lib.usfeu.ru/), DbC UsnatensctBa Jlanp http://e.lanbook.com/, 9BC Yuusepcu-
TeTckas OubsmoTeka omiain http://biblioclub.ru/, cogepkammx w3maHus MO OCHOBHBIM H3ydYae-
MBIM JHUCLHUIIMHAM M C(OPMUPOBAHHBIX 110 COTJIACOBAHUIO C MPAaBOOOIAAATENSIMH yueOHOU U
y4€0HO-METOINYECKON JTUTEPATYPHI.

CupaBouHble 1 ”HGOPMAIHOHHBbIE CHCTEMBI
1. CnpaBouHo-tipaBoBasi cucrema «Koucymnprant ILmroc». Pexxum pocryma: mjist aBTo-
pu3. NOJIB30BATENICH.
2. UadopmannonHo-mpaBoBoii moprai I'apant. Pexxum gocrtyma: http://www.garant.ru/
3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbubie 6a3bl JAHHBIX

1. denepanpHas ciyk0a rocymapCTBEHHON craTUcTUK. OduimMaibHas CTaTUCTHKA -
Pexxum nmocryna: http://www.gks.ru/

2. HayuHnas snextpoHHas 6ubnmnoteka elibrary. Pexxum nocryma: http://elibrary.ru/ .

3. Dxonomuueckuii moprai (https://institutiones.com/ );

4. T'ocynapcTBeHHas cuctema npaBoBoii nHpopmarmu (http://pravo.gov.ru/;

5. Nnadopmanmonnas 6a3za JTAHHBIX XUMHYECKHUX
https://pubchem.ncbi.nim.nih.gov/ ;

hopmyn

HopMaTuBHO-IpaBOBbIE AKThI
1. T'paxnanckuii kogekc Poccutickoit denepanuu ot 30 HosiOps 1994 roga N 51-03
2. ®enepanbHblii 3akoH "O0 obecnieueHny ennHCTBa n3MepeHuit” ot 26.06.2008 N 102-®3

7. ®OHJ O1LIEHOYHBIX CPEACTB /sl MPOBeIeHNs IPOMEKYTOYHOI aTTecTAlMU 00yYaI0 M X-
¢l 0 JUCIHHUILINHE

7.1. Ilepeuenv Komnemenyuil ¢ yKazanuem ImManoe ux hopmuposanus 6 npovyecce
0cgoenus 00pazoeamenbHoil NPOZPAMMbL

DopmupyeMbIe KOMIETEHIIMT

Bun u popma koHTpOIIS

— OK-3 — roToBHOCTH K CaMOpa3BUTHIO, Ca-
Mopealu3aly, HCIOJIb30BaHUIO TBOPYECKO-
ro NoTEeHLMaja.

IIpoMe:KyTOYHBI KOHTPOJb: KOHTPOJIbHBIC
BOIIPOCHI K 3a4eTy

Texkymuii KOHTPOJIb:

OTIpOC 10 TeMe J1adopaTOpHOI paboTHI;

3alMTa OTYETHBIX MAaTEPHUAJIOB

— OK-5 — coco6HOCTh K MpodeccunoHaIbHO-
My POCTY, K CaMOCTOSITEIbHOMY OOYy4YEHUIO
HOBBIM METOJIaM HCCJICIOBAaHMS, K H3MEHE-
HUIO HAy4YHOTO u Hay4YHO-
MPOM3BOJICTBEHHOTO Tpoduiis CBOEH Tpo-
(heccroHaIbHON e TENbHOCTH.

IIpoMeKyTOYHBII KOHTPOJIb: KOHTPOJIbHBIC
BOIIPOCHI K 3a4eTy

Tekymuii KOHTPOJIb:

OIIPOC 1O TeMe JIAbOPaTOPHON pabOThI;

3alUTa OTYETHBIX MaTepUaJIOB

— OIIK-3 — crmocoOGHOCTh K MpodecCHOHATb-
HOW AKCIUTyaTalliM COBPEMEHHOro 000pyo-
BaHUA M TPHOOPOB B COOTBETCTBUH C
HaMpaBJICHUEM U IPOPHUIIEM ITOATOTOBKH.

IIpoMeKyTOYHBII KOHTPOJIb: KOHTPOJIbHBIC
BOIIPOCHI K 3a4eTy

Texkyuuii KOHTPOJIb:

OIIPOC 10 TeMe JIAbOpaTOPHON pabOTHI;

3aIUTa OTYETHBIX MAaTEPHUAIIOB

— OIIK-4 — rOoTOBHOCTH K HCIIOJIb30BaHUIO
METOZI0OB MAaTEMaTHYECKOT'O MOJICITUPOBAHMS
MaTepuajoB U TEXHOJOTHUUYECKHX MPOIECCOB,

IIpoMeXyTOYHBI KOHTPOJb:
BOIIPOCHI K 3a4€Ty
Tekymuii KOHTPOJIb:

KOHTPOJIBHBIC

10



http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://www.gks.ru/
http://elibrary.ru/
https://institutiones.com/
http://pravo.gov.ru/

K TEOPETHYECKOMY aHAJIM3y U HKCIEPUMEH- | OIPOC MO TeMe J1adopaToOpHOM padoThI;
TaJIbHOM MTPOBEPKE TEOPETUUYECKUX TUIOTE3. | 3allUTa OTYETHBIX MaTepHaJIOB

1.2. Onucanue noxkaszamenei u Kpumepueeé ouenueanusn Komnemenuuﬁ Ha pas3jiuunsvlx yma-
nax ux dmpmupoeauu;l, OnucaHue WKail OueHUBAHUA

Kpurepun ouneHMBaHHsI YCTHOIO OTBeTa Ha 3adeTe (MPOMEXKYTOYHbI KOHTPOJIb
¢popmupoBanns komnerenuuii OK-3, OK-5, OIIK-3; OIIK-4)

[Tokazarenu U KpUTEpUU OLICHUBAHUS 3a4eTa:

«3a4TeHO» - O00YyJaroUUiicsl JeMOHCTPUPYET MOPOTOBBIA YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIU: IPU OTBETE HAa KOHTPOJIbHBIE BOIIPOCHI MPHU caue 3aueTa JAOMYCKAIOTCs OINUOKH,
HPOSIBIIIETCS. OTCYTCTBHE OTACIbHBIX 3HAHWH, YMEHUH, HAaBBIKOB, OOYYArOIIUNCS HCIBITHIBACT
3HAYUTENIbHbIE 3aTPYAHEHUs IIPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSIMHU NPU UX MEpPEeHoce Ha
HOBBIE CUTYallUH;

«He 324YTEeHO0» - 00yJaroNINiicsl He MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS
U 00bsCHEHHsT WHPOPMAIMK, HE MOXET MOKa3aTh WHTEJUICKTYaJbHbIC HABBIKM PEIICHUS IPO-
CTBIX 3a/a4.

Kpurepun oneHuBaHusI YCTHOIO ONPOCA IO TeMaM J1a00paTOPHBIX padoT (TeKyuii
KOHTPOJIb opmupoBanus komnerennuii OK-3, OK-5, OIIK-3; OIIK-4).

3a4TeHo: JaH MOJHBIN, pa3BEpPHYTHII OTBET Ha MOCTABJICHHBIM BOIpoOC Mo Teme jadopa-
TOPHOI paboThI, IOKa3aHa COBOKYIHOCTb 3HAHUM O X0Jie 1a00paTopHOil paboThl, 0 XUMHUYECKHUX
peaKLMsX, JeXalX B OCHOBE J1a00paTOpHOM paboThl, MPaBUIBHO IPOBEIEH pacyeT HeOOXOo1u-
MBIX JUIS BBIIIOJIHEHUS J1a0OpaTOPHOM pabOThl peareHTOB. 3alUCH B J1a0OpaTOPHOM >KypHaje
BBINOJIHEHB! B CPOK, MIPABUJIBHO U aKKypaTHO. 3HaHUE 00 00bEKTe JeMOHCTPUpYETCs Ha (oHe
MOHMMAHHUS €r0 B CUCTEME JAHHON HAayKU U MEXJIUCUUIUIMHAPHBIX CBsA3eil. OTBET U3JI0XKEH JIH-
TEpaTypPHBIM SA3bIKOM B TEPMHHAX HAyKH, TOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha yTOY-
HSIOILME BOIIPOCHI

3auyTeHo: J1aH TMOJIHBIN, pa3BepHYTHI OTBET Ha MOCTAaBJIEHHBIN BOIIPOC 1O TeMe jabopa-
TOPHOI paboThI, MOKa3aHa COBOKYMHOCTh 3HAHUM O X0/Jie 1a00paTopHOil pabOThl, 0 XUMUYECKUX
peakuusx, JeKalluX B OCHOBE JIabOpaTOpHOU palOoThI, ¢ MOMOILBIO MpenoAaBaress MpoBEAEH
pacyeT HEOOXOIUMBIX JJISI BBIMOJHEHUS Ja00paTOpHOIl paboThl peareHToB. 3amucu B jabopa-
TOPHOM JKypHaJle BBINOJIHEHBI B CPOK, MPAaBWIBHO U aKKypaTHO. OTBET M3JI0KEH B TEPMHUHAX
Haykd. OJHaKoO JOMYIIEHbl HE3HAYMUTENIbHbIE OMIMOKM WM HEJAO0YEeThl, MCIIPAaBICHHbIE Maru-
CTPOM C ITOMOIIBIO0 «HABOJISALINX)» BOIIPOCOB;

3auyTeHo: J1aH HEIOJIHBI OTBET, OOy4aroIIMHCS C MOMOIIBIO MpenojaBaTels, U3Jjaraer
MOCIIE0BATENBHOCT X0/1a JIAOOpaTOPHOU pabOThl, 0 XMMHUECKUX PEAKLIUSX, JIKAIIUX B OCHO-
Be JIabOpaTopHOW paboOThl, C MOMOIIbIO MpenojaBaTeNs MPOBEACH pacdeT HEOOXOAMMBIX s
BBITNIOJTHEHUS 1a00paTOpHOIl pabOThl peareHToB. 3anKcy B 1aOOPaTOPHOM KypHase BHIMOIHEHBI
NpaBUIbHO, C HE3HAUYNTENILHBIMU 3aMeyaHusMu. PeueBoe odopmienne Tpedyer nonpaBok, Kop-
peKIuy;

He 3aureHo: Maructp He 3HaeT Xoja J1a00opaTOpHOIl pabOThI, HE MOHMMAET CYTH XUMHUYe-
CKHX IPOLIECCOB, JIEKAIIUX B €€ OCHOBE, HE MOXKET MPOBECTH PacyeT KOJIUYECTB XMMHUYECKUX
peareHToB; HE YMEET JeJaTh apryMEHTUPOBAHHBIE BHIBOBI U IIPUBOJUTE IIPUMEPHI, IOKAa3bIBACT
cinaboe BiaJieHue MOHOJIOTUYECKON pedblo, HE BIIJICET TEPMUHOJIOTHEHN, IPOSBIISET OTCYTCTBHE
JIOTUYHOCTH U TIOCIIEA0BATEILHOCTH W3JI0KEHHUS, JeJIaeT OIIMOKH, KOTOphle HE MOXET HCIpa-
BUTb, 1a)Ke MPU KOPPEKLIUHU IPEToAaBaTeeM, OTKAa3bIBAeTCsl OTBEYATh Ha 3aHATHH.

Kpurtepun ouneHnBaHus 3alMThl OTYETHBIX MaTepHAJIOB IO TeMaM JIaGOPaTOPHBIX
padoT (Tekymuii KOHTPoJIb popmupoBanus komnerennuii OK-3, OK-5, OIIK-3; OIIK-4):

3aumeno: paboTa BBIIIOJIHEHA B CPOK; O(hOpMIIEHUE U COJepKaTellbHas 9acTh OT4eTa 00-
pasioBble; paboTa BHIMIOJHEHA CaMOCTOATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS, 3a-
KIIFOYCHUA U BBIBOABI; B OTUYCTC MPUBCACH apFYMeHTHPOBaHHBIﬁ BBIBOJI B COOTBETCTBUHU C IIO-
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CTaBJICHHOM IEJIBIO U 3a/l1a4aMU, IIPAaBUIIBHO BBIIIOJIHEHBI BCE 33JJaHUA, JaHA KPUTHUYECKas OICH-
Ka IOJIyYCHHBIM pEe3yJIbTaTaM; JaHbl NPaBUJIbHBIE OTBETHI HA JIOMOJHUTENIBHBIE BOIPOCHI IO
U3y4aeMou TeMe.

3aumeno: paboTa BBIOJIHEHA B CPOK; B OPOPMIICHUM OTYETA U €ro COJepKaTeabHOM ya-
CTH HET TpYObIX OIIMOOK; paboTa BBINOJHEHA CAMOCTOSATENIBHO; MPHUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs, 3aKII0UYEHUS M BBIBOJIbI; B OTUYETE NPUBEIECH apryMEHTHUPOBAHHBIM BBIBOJ B COOT-
BETCTBHU C TIOCTABJICHHOH IENIBIO U 3a7]auaMH, BBITIOJIHEHBI BCE 3a[aHNUs, JaHa OLIEHKA MOJTy4YeH-
HBIM pe3yJIbTaTaM, MAarkuCTpaHT C HEOOJbIIMMM OLIMOKAaMU OTBETHJI HAa BCE JIONOJIHUTENIbHBIC
BOTIPOCHI.

3aumeno: paboTa BBIIIOJHEHA C HapylleHUeM Irpaduka; B 0hOpMIICHUH, COAEPKATEIbHOM
YaCTH OTYETa €CTh HEAOCTATKH; paboTa BBIMOJIHEHA CAMOCTOSTENFHO, IPUCYTCTBYIOT COOCTBEH-
Hble 00001IEHN; B OTUETE IPUBEACH BBIBOJ B COOTBETCTBUM C ITOCTABJICHHOM 1I€JIbIO U 3a/1a4a-
MU, 33J]aHUS BBIIOJHEHbI C HEKOTOPHIMH OIIMOKAMU M UMEIOT 3aMEYaHus, MAarUCTPAaHT OTBETUII
Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI C TOMOIIIBIO HABOSALIMX BOIIPOCOB MIPEIoiaBaTells.

He 3aumeno: opopmiieHHE OTYETa HE COOTBETCTBYET TPEOOBAHUIM; OTCYTCTBYIOT HIIU
C/IeJaHbl HENPaBUIbHbBIE BBIBOJbI U 0000OILIEHMS; B OTUETE IPUBEJEH BBIBOJ B HE COOTBETCTBY-
IOIIHIA TOCTABJICHHOM LM M 3a/1a4aM, 3aJaHUs BBITIOJIHEHBI C OIIMOKaMH, MaruCTPaHT HE OTBe-
TWJI Ha JIONOJHUTEIbHbBIE BOIPOCH! AK€ C MOMOILIbI0 HaBOJSIIMX BOIIPOCOB IIpErojaBaTens U
HE CMOT 3aIIUTUTh OTYET.

Boinosnenue gadopaTopHoil padoThl

[lepen BbIMOIHEHHEM Ja0OPATOPHOM pabOTHI B paboyeM >KypHaje JaeTcsi KpaTKoe ONu-
caHue pabOThl U IPUBOJATCS:

— CXeMa XMMHYECKOH peakIMy OCHOBHOTO MpOIlecca, CXeMaTHIHOE M300pakeHue 1abo-
pPaTOpHON yCTaHOBKH;

— pacueT HeoOXOAMMBIX KOJIMYECTB pearcHTOB.

B nporuiecce BbinmonHeHHs 1ab0paTOpHON pabOTHI CTYAECHT 00s3aH 3amucarh B paboumii
KypHaJ Bce HaOII0IeHUS 110 X0y aHaJIM3a, BpeMs 0TOOpa U aHainM3a Mpoo, a TaKKe MPUBECTH:

— pacueT BBIX0/1a IPOAYKTA B MPOIEHTAX OT TEOPETUIECKOTO;

— aHaJIN3 MOJIyYEHHOTO NMPOIYKTa;

— pacdeT 1 HOCTpOeHHE TPa(UKOB COTIIACHO 3aJaHHUIO;

— OTBETHI Ha 3aJ]aHuA 10 paboTe.

Ilocne oxoHuaHus paboOTBl  CTYIEHTHl O(OPMISIOT €€ B  BHJIE YydeOHO-
UCCIIEI0BATEIBCKOIO 0TYETa C 0000IEHHEM OTYUYEHHBIX Pe3yJIbTaTOB U BHIBOJIAMH.

Brmmonaenue pabot moapasymeBaeT napauielIbHOe U3yUdeHHE COOTBETCTBYIOIIUX pasie-
JIOB TEOPETUYECKUX KYpPCOB, MO3TOMY J1labOpaTOpHbIE pabOThl 3aBEPLIAIOTCS TEOPETHUECKUMHU
BOTIPOCAMHU ISl CAMOCTOSTEIBHOM MPOPaOOTKH.

3amra oT4eTa BhIPAKaeTCsl B apryMEHTUPOBAHHOM (DOPMYITUPOBAaHUM BBIBOJIOB B COOT-
BETCTBHH C TTOCTABJICHHOH IENBI0 M 33/1a4aMt; KPUTHIECKOM OIIEHKHU IMOJTydYEHHBIX Pe3yJIbTaToOB
¥ OTBETE Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI IO U3y4aeMoil TeMe.

OTtueT MOXeT OBITh HE JIOIYINEH K 3aIIUTe PY HEBBITOJHEHUH CYIIECTBEHHBIX Pa3ieiioB,
a TakKe MpH rpyObIX HApYIICHUAX MpaBUl 0POPMIICHHUS TEKCTA.

7.3. Tunogvle KOHmMpOIbHBIE 3A0AHUA UL UHbIE MAMEPUAIbl, HE0OX00UMble 0111 OUECHKU
3HAHUIL, yMEHUIl, HABLIKOG U (US1U) ONbIMA 0eAMEIbHOCH U, XAPAKMEPUYIOUWUX Imanslt gop-
MUPOGAHUA KOMHEMEHYUIL 8 NPOUecce 0C80EHUS 00PA306amMeNbHOU NPOZPAMMBbL

KoHTpoJibHBIE BONPOCHI K 3a4eTy (IPOMeKYTOYHbII KOHTPOJIb)
1. [lIxana >7E€KTPOMArHUTHBIX BOJIH. PaguoCTIEKTPOCKOMHS W METO/IbI, OTHOCSIIHECS K
HEH.
2. SIBneHue AAEPHOr0 MATHUTHOTO PE30HAHCA.
3. SIByeHue 3NIEKTPOHHOTO TapaMarHUTHOTO PE30HAHCA.
4, Xumnyeckue cnpurud B AMP, enunauier n3mepenus. GakTopsl, BIUSIONME HA XUMH-
YECKHE CABUTH.
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5. Koncranra cnun-ciunoBoro B3zaumojeictus (KCCB). MynbTUIIIETHOCTh B CIIEK-
Tpax SAMP.

6. CnuH-ramMuIbTOHHAH Juis onrcanust DI1P ciekTpos.

7. CnMH-CIIMHOBAs U CIHMH-PELIETOYHAs pesaKcalusi, SBJICHHs HACBIIIEHUS B CHEKTpax
MarHMTHOI'O PE30HAHCA.

8. Ilpupoaa MHUPUHBI CTIEKTPAIbHBIX JTHHUA.

9. g-akTop u koHcTaHTa cBepxToHKOTO B3aumoaeiicteus (KCTB) B OIIP cnekrpax.

IIpumepsl 3aganuii 1a00paTOpHBIX PadoT (TeKyLIHil KOHTPOJIb)
OCHOBBI CKaHUPYIOIIEH 30H/10BOM MUKPOCKOIIHH.
CriekTpo(h0TOMETPHUYECKOE OIPEICIIEHUE COCTaBa JABYXKOMIOHEHTHOTO pacTBOPA.
CrniexktpooToMeTprUecKOe Hcciel0BaHKue Ipoliecca KOMIUIEKCOOOpa30BaHMsL.
4. OmnpeneneHue yAeIbHON IOBEPXHOCTH HAHOCTPYKTYPUPOBAHHOTO U HAHOIIOPUCTOTO
TBEpAbIX Tel. PacueT pazMepa HaHOYACTHULL.

wnh e

KoHTpoJibHBIE BOPOCHI K YCTHOMY OIPOCY 10 JJAa00paTOPHBIM padoTam
(Tekyumii KOHTPOJIb)

1. B uem cymnocts UK-cniekrpockonuu? Ilouemy koneOaTenbHble NEpexoabl MPOUCXO-
JAT TOJIBKO C HYJIEBOTO YPOBHSI KOJIEOATEIbHOU SHEPTUU?

2. Yro Takoe XapaKTepUCTUYECKHE YACTOThI IPYII U KaK MOXHO OLEHHUTh 00JIaCTh UX
IIPOSIBIICHUS.

3. 3axon byprepa-Jlambepra-bepa u ero poisib B MCII0JIb30BAaHUM ONTHYECKOM CIIEKTPO-
CKOITHH.

4. TIlpuBenute npuHuunuanbHyto cxemy MK-cnekrpomerpa. Kakyro METoanKy cheMKU
UK cnektpa TBepaoro odopasua Bel MmoxeTe nopekoMeH10BaTh?

5. Hapucyiite ciektp IMP 1H u uHTerpajipHyto KpUBYIO WHTEHCUBHOCTHU JUISI COEU-
HeHust CH3CH,-O-COCHG. Ipunsates vo =90 MI'u, Jyny =9 I'm.

6. Hcnonp3ys 3aKkOH aJJUTHBHOCTH TI0 BBLIAHHBIM IIPETOAaBATEIIEM ONTHYECKHM
CIIEKTPaM YCTaHOBUTBH MOJIBHOE€ COOTHOILIEHUE KOMIIOHEHTOB B CUCTEME.

7. Ilpeackaxure BuA nepBod mpousBoaHoil DIIP cnekTpa rekcaakBakoMIUIEKCa Me-
mu(Il), mpencrasnsronero co6oi BEITIHYTBIN OKTadIp ¢ cummeTpueit D4h.

71.4. Coomeéemcmeue oueHKU ypoeHI0 CHOPMUPOBAHHBIX KOMNEMEHWUIL

YpoBeHsb chop-
MHUPOBAHHBIX OIICHKa ITosicaeHust
KOMIIETCHIIU M

Teopernueckoe coaepkaHHe Kypca OCBOEHO IOJHOCTBIO, BCE
NpPeIyCMOTPEHHBIE MporpaMMoi oOydeHus: yueOHble 3aJaHus
BBITIOJTHEHBI.

OOyuaromuiics JeMOHCTPUPYET CIOCOOHOCTh CAMOCTOSITENEHO
HCIIOJIb30BaTh COBPEMEHHBIE MPUOOPHI U METOAMKH ISl H3y4e-
Beoicokuit 3a4TEHO | HUSI CBOWCTB COEIMHEHUH, NMPUPOAHBIX U CUHTETHYECKUX I10-
JUMEPOB U U3JENUN U3 HUX. JIeMOHCTpUPYET HaBBIKH pabOTHI C
AHATUTHYECKUMH TPUOOpaMu. YBEPEHHO BJaJIe€T COBOKYITHO-
CThI0O MHCTPYMEHTAJIbHBIX METOJIOB MCCIIE€AOBAHUSA U TEXHUYE-
CKUMH IpUeMaMH UX npuMeHeHHus. CrocoOeH caMOCTOSTENbHO
IIPOBOJAMTH SKCIIEPUMEHTHI M UCTIBITAHMUSL.

TeopeTnueckoe colep)kaHue Kypca OCBOEHO IOJHOCTBIO, BCE
MPEAYCMOTPEHHBIE TIPOTPaMMON 00y4YeHHUsT yueOHBbIC 3aJaHMs
BBITIOJIHEHBI C HE3HAYUTCIbHBIMHU 3aMCYaHUAMU.

bazoBbiii 3aureHo | OOydJaromiuiicss JEMOHCTPUPYET CHOCOOHOCTh HCIOJIb30BaTh
COBpPCMCHHBIC HpI/I60pr 1 MCTOAUKHU JIsI U3YUYCHHUA CBOICTB
COEIMHEHUH, TPUPOJHBIX U CUHTETUYECKUX MOJIMMEPOB U U3-
nenuil u3 HuX. JleMOHCTpHpYeT HaBBIKM pabOThl C aHATUTHYE-
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YpoBeHsb chop-
MUPOBAHHBIX OLIEHKa [TosicHenus
KOMIICTCHITHI

ckuMHu mpubopamu. Braneer cOBOKYMHOCThIO HHCTPYMEHTANb-
HBIX METOJIOB MCCIICIOBAaHUS M TEXHUYECKUMHU MPUEMAMH HUX
npuMeHeHus. Croco0eH MPOBOIUTH SKCIIEPUMEHTHI U UCIIbITA-
HUSL.

Teopernueckoe coaep)aHue Kypca OCBOCHO YaCTHYHO, OOJIb-
[IMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOi 0O0YYeHUS YIeOHBIX
3aJIaHUK BBITIOJIHEHO, B HUX UMEIOTCS omuOku. OOydarommiics
MOXET TO0JI PYKOBOJCTBOM HCIIOJIb30BaTh COBPEMEHHBIE IMPHU-
OOpBI U METOJIUKH JIJIl M3y4YEHHUs CBOWCTB COCIWHEHUM, MPH-
POJHBIX M CHHTETUYECKUX MOJIMMEPOB U U3enuii u3 Hux. Mme-
€T HaBBIKK PAa0OThI C aHATMTHYECKUMHU INpuOopamu. Bmameer
HEKOTOPBIMU MHCTPYMEHTAJIbHBIMU METOJIAMU MCCIICIOBAHUS 1
TEXHUYECKUMHM IpueMaMu ux npumenenus. [log pykoBoactsom
1OCOOEH MPOBOJIUTH SKCIIEPUMEHTHI U UCIIBITAHMUS.

[ToporoBbiii 3a4TEHO

TeopeTtnueckoe cofepKaHue Kypca HE OCBOCHO, OOJBITHHCTBO
MPEyCMOTPEHHBIX MPOTPAMMON OOydeHUsl y4eOHBIX 3aJaHUN
7100 He BBIMOIHEHBI, THOO0 collepKaT rpyoble OMUOKY; TOMOI-
HUTEJIbHAS CAaMOCTOSITeNIbHAS padoTa HaJl MAaTepUAIOM HE TIPH-
BeJa K KaKOMy-IuM0O 3HAYMTEIHbHOMY IMOBBIIICHUIO KauecTBa
BBITIOJTHCHUS YICOHBIX 3aJaHHH.

He 3a- | OOyuaromuiics He CrmocoOeH HCIOJb30BaTh COBPEMEHHbIE
YTCHO | IpHOOpPHl U METOJMWKH I W3YYCHHS CBOWCTB COCAMHCHHIA,
MPUPOJHBIX U CHHTETUYECKUX TMOJUMEPOB U M3ACTUN U3 HUX.
He nemMoHCTpupyeT HaBBIKH PabOTHI C AHATUTHYCCKUMH TPU-
6opamu. He BrnazeeT COBOKYMHOCTHIO MHCTPYMEHTAIBHBIX Me-
TOJIOB WCCIICJIOBAaHHSI W TEXHHYSCKUMH MPHEMAMH WX TPUMeE-
HeHusi. He cmocoOeH camMoCTOSITENEHO MPOBOAUTH AIKCIEPH-
MEHTBI U MCIIBITAHUS.

Huskuit

8. MeToauyecKkue yKa3aHus 1Jisl CAMOCTOSITEIbHON PadoThI 00y4ar0IUuXCsl

CamocrosiTenpHasi paboTa — MIaHupyeMas yueOHas, ydeOHO-HUcCae0BaTe/IbCcKas, Hayy-
HO-HUCcleioBaTebckass padoTa CTYIEHTOB M MarkMCTPaHTOB, BBIMOJIHSAEMAas BO BHEAYIUTOPHOE
(ayautopHO€) BpeMs M0 3a/laHuI0 M MPHU METOJUYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3
€ro HeMoCPeJICTBEHHOI0 yyacTus (Ipy YaCTUYHOM HEMOCPECTBEHHOM YYacTHHM IPETo1aBaTels,
OCTaBJISIFOLIEM BEAYIIYIO POJIb B KOHTpOJIE 32 pabOTON CTYJEHTOB U MaruCTPaHTOB).

@DopMbI CaMOCTOATENBHOM pabOTHl MArMCTPAHTOB BKJIIOYAIOT B CEO0sI:

M3Y4YEHHE U CHCTEMaTH3alMI0 OPHUIMAIBHBIX TOCYJapCTBEHHBIX JOKYMEHTOB: 3aKOHOB,
IIOCTaHOBJIEHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX M CIIPABOYHBIX MAaTEpUAJIOB C UCIIOJb-
30BaHHEM MH(POPMAIMOHHO-TIONCKOBBIX cucteM «Koncynbrant Ilmocy, «["apanTy, rmobanbHOM
cetn «HTEpHETY;

n3ydeHne y4eOHOM, HAyYHOH M METOIWYECKOW JIMTepaTyphbl, MaTEPHAIOB TEPHOIUYC-
CKUX U3JIaHUH C MPUBJICYCHUEM SJIEKTPOHHBIX CPEJACTB OPHUIIMATBHOM, CTATUCTUYECKON, MTEPUO-
JTUYECKON ¥ HAyYHOU MH(POPMAIIHH;

HanucaHue pegepaToB MO TeME AUCHUIUINHBL;

CO3J]aHUE NPE3EHTALNMN, JOKJIAI0B 10 BBINOJIHIEMOMY IIPOEKTY;

ydactue B paboTe KOH(BEPEHIN, KOMIUICKCHBIX HAYYHbBIX UCCIICIOBAHUSAX;

HaIllMCaHWE HAYYHBIX CTaTEH.
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B npouecce uzydenus: qucuuiiuHbel «TeopeTudyeckue U 3KCIEPUMEHTATbHBIE METOJIbI
WCCIIETIOBAHMS B XUMUM» MaructpantaMu HampasiieHus 18.04.01 oCHOBHBIMU BHJAMHU CaMOCTO-
ATEIHHOU PabOTHI SBISIOTCS:

MOATOTOBKA K ayJUTOPHBIM 3aHATUSAM (JIEKIIHSAM U MPAKTUYECKUM 3aHSATHSM) M BBINOJI-
HEHHE COOTBETCTBYIOIINX 3aJlaHUM;

camocTosITeNbHasl paboTa Haja OTIEIbHBIMU TeMaMU y4eOHON NHCUUIUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTUICCKUM ILIAHOM;

MOJITOTOBKA K 3a4eTy.

9. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX NPH OCYLIECTBJICHUHU
00pa30oBaTeIbLHOIO MpoIecca Mo TUCIUNIUHE

JlJis yCTIenHOoro OBJNa/IeHUs JUCIHILTUHOW MCTONB3YIOTCS CIEAYomrue HHPOPMaAIUOH-
HBIE TEXHOJOTHH O0YUYCHHUS:

NPy TPOBEACHUM JICKIMHA HCIOIB3YIOTCA MPE3EHTAllMM MaTepuajia B IIPOrpamMme
Microsoft Office (PowerPoint), Berxo Ha npodeccruoHanbHble CalThl, UCIIOIB30BaHNE BUEOMA-
TEPUAJIOB PA3JIMYHBIX UHTEPHET-PECYPCOB.

MPAKTUYECKHE 3aHATHS MO JUCIUIUIMHE TPOBOAATCA C HCIOJIB30BaHHUEM ILIaT(QOPMBI
MOODLE, CnpaBounoit mpaBoBoii cuctemsl «Koucynbrant [Lmrocy.

[IpakTuueckue 3aHATHS M0 AUCUUIUIMHE MPOBOIATCS C MCHOJIB30BaHUEM OYMakKHBIX Ba-
PUAHTOB KapTorpaduyeckoro Marepuaia, a Tak)ke MaTepruajoB TEPPUTOPUATILHOTO TIJIaHUPOBA-
HUS, pa3MEIlEHHBIX Ha OQHUIMANbHBIX caiTax Pocpeectpa, amMUHUCTpalUii MYHHUIIMIIATbHBIX
00pa3oBaHuil B AJIEKTPOHHOM BHUJIE.

B mpouecce u3yyeHus: MTUCHUIUIMHBI YY4€OHBIMU LEISIMH SBIISIOTCS IEPBUYHOE BOCIPHSI-
THE y4eOHOU MH(DOPMAIIMH O TEOPETHIESCKUX OCHOBAX M MPHUHIUIIAX Pa0OThI C IOKYMEHTAMH, €€
YCBOGHHUE, 3aIOMHHAHKE, a TaK)Ke CTPYKTYpPUPOBAHUE MOJNYUYEHHBIX 3HAHUN U pa3BUTHE UHTEN-
JEKTYaIbHBIX YMEHHUM, OPUEHTUPOBAHHBIX Ha CIIOCOOBI AEATEILHOCTH PEMPOTYKTUBHOTO XapaK-
Tepa. [locpeacTBOM MCOIB30BaHUS ITUX MHTEIEKTYAIbHBIX YMEHUN JOCTUTAIOTCS y3HABaHUE
paHee YCBOGHHOT'O MaTepHalia B HOBBIX CHUTYAIUSX, IPUMEHEHHE aOCTPAaKTHOTO 3HAHUS B KOH-
KPETHBIX CHTYAIIHsIX.

Jl1is AOCTHKEeHUSI STUX TeJIeld UCTIONb3YIOTCS B OCHOBHOM TpPaIUIIMOHHBIE HH()OPMATHB-
HO-Pa3BUBAIONINE TEXHOJIOTUU OOYYEHHUS C YUYETOM Pa3IMYHOTO COUYETAaHUS MACCHUBHBIX (PopM
(JIlex1us, MPaKTUYECKOe 3aHsATHE, KOHCYIbTAIIHS, CAMOCTOSITeNIbHAS paboTa) U PENPOAYKTUBHBIX
MeTOJI0B 00yueHusi (IIOBECTBOBATEJIbHOE H3JIOKEHUE y4eOHON MHpOpManuu, OObSICHUTEIbHO-
WTIOCTPATHUBHOE M3JI0KEHHE) U Ta00OPaTOPHO-TIPAKTUUYECKUX METOJ0B 00yueHus (BBIOJIHEHUE
pacyeTHO-rpapuIECKUx padoT).

YHuBepcuter o0ecrieueH HEOOXOAMMBIM KOMIUIEKTOM JHIIEH3UOHHOTO MPOTPaMMHOTO
o0ecrieuyeHus:

CEeMEeCTBO KOMMEPUECKUX OTNEePAIIMOHHBIX cucTeM cemeiicTBa Microsoft Windows;

oducHbI makeT npuinoxeHuit Microsoft Office;

MporpaMMHasi CUCTeMa JUIsi OOHAPYKEHHSI TEKCTOBBIX 3aMMCTBOBAaHMHI B Y4E€OHBIX U
HayyHBIX pabdotax "AnTturuaruar.BY3";

IBYX- W TpEXMEpHas CHCTeMa aBTOMATH3UPOBAHHOTO TMPOEKTUPOBAHUS U YEPUCHUS
AutoCAD.

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMO¥ ISl OCYIIEeCTBJIEHHSA
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIINHE

Peanmzanus yaeOHOTO Tporiecca OCYIIECTBISIETCS B CIIEIUANBHBIX YU4€OHBIX ayIUTOPHIX
YHHUBEPCHUTETA JUIsI MPOBEACHMS 3aHATUN JIGKIMOHHOTO THIIA, 3aHSATHHA CEMHMHApCKOIO THIIA,
TPYNNOBBIX M MHAMBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO0 KOHTPOJISI U MPOMEXKYTOYHOU aTTe-
cTauuu. Bce aymuTopuM yKOMITJIEKTOBAHBI CIEIIUATU3UPOBAHHON MEOEIbI0 M TEXHUYECKUMHU
cpencTBaMu OOYYEHHs, CIOYKallUMU JJIs TpEACTaBiIeHUs y4eOHOW wuH(popManuu OOIbIION
aynuropuu. [Ipu HeoOXoauMoCTH 0OydaroOIMMCs MpeiaraloTcss Habopbl JEMOHCTPAIIMOHHOTO
000pyI0BaHUs U Y9€OHO-HATJIAIHBIX TOCOOMI, 00eCTICUnBAIONTUE TEMATHICCKNE NILTFOCTPALIHH.
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CamocrosrenbHas paboTa 00y4aroUMXCsl BBHITIOIHACTCS B CIICIMATU3UPOBAHHON ayIUTO-
puu, KoTtopasi o0opymoBaHa y4eOHOH MeOeNblo, KOMITBIOTEPHOW TEXHUKOH C BO3MOXXHOCTBIO
noJKIroueHus K cetu "MHTepHeT" U oOecneyeHreM JI0CTyIa B AJIEKTPOHHYIO0 HH()OPMAITMOHHO-
obpasoBarenbhyto cpeny YIJITY.

Ectb momemnienne uist XpaHeHUsI ¥ MPOPUIAKTHYECKOTO 00CTYy)KMBaHUsI y4eOHOTO 000-
PYJIOBaHMUS.

TpeboBaHus K ayIUTOPUSIM

HaunmenoBanue crienmaibHBIX
HNOMEIIEHNIN U TOMEIIEHUI I
CaMOCTOSITEJIbBHOW PabOThI

OcHAaIIIEHHOCTh CHEUAIbHBIX ITOMEIIEHUNA U I10-
MEIICHUH IS CAMOCTOSTEILHON paboThI

[Tomemenue i JIEKIMOHHBIX U
IIPAKTUYECKUX 3aHATHM, TIPyIIIO-
BBIX U HWHAMBUAYAJIbHBIX KOH-
CyJITALIMM, TEKYIIEH U IIPOMEKY-
TOYHOM aTTeCTalUH.

IlepeHocHass MynpTUMEAMIHAS YCTaHOBKa (IIPOEK-
TOP, SKpaH).

YuebHast mebenb.

JlaGopaTopusi «AHAJTUTHYECKOH XUMHUH U (uU3H-
KO-XUMHYEeCKHUX METO/I0B aHAJM3a», OCHAIICHHAs
71a00paTOPHBIMU CTOJAMH M CTYIBSMHU, CIEIYIO-
muM O00OpYAOBaHMEM: HOHOMEpPHI, CIEKTPO(HOTO-
METpBbI, (POTOKOTOPUMETD, Ta0OPATOPHBIE YCTAHOB-
KH.

Pabouee mecTo, OCHAIIEHHOE KOMIBIOTEPOM C BbI-
X0JIOM B ceTb VIHTEpHET U 3JeKTPOHHYI0 HH(pOpMa-
[MMOHHYI0 00pa3oBaTelbHYIO CpelIy, MEePEHOCHOE
MyJbTUMEANIHOE 000pyAoBaHuEe (HOYTOYK, SKpaH,
npoektop). JlabopaTopHble ycTaHOBKU. Bechl aHa-
JUTUYECKHUE.

[Tomenienust A caMOCTOSTENb-
HOM paOOTHI

Cronbl KOMIIBIOTEpHBIE, CTYyNbd. llepcoHanbHbIE
KOMIIbIOTEPHI. Bbixo1 B IHTEpHET.

[Tomemenne s XpaHEHUs W
MPOPUITAKTUIECKOTO O00CTyKHUBa-
HUS y4eOHOro 000pyA0BaHUS

[lepeHocHOE JIEMOHCTpPALIMOHHOE O00OpYyJOBaHHE
(MynbTUMEIUNHBIE TPOEKTOPbI, SKpaHbl, HOYTOY-
ku). Pacxomnele marepuainsl Ajisi peMOHTa U 00-
CIIy’)KMBaHHUsI TEXHUKU. Mecta 1y XxpaHeHus 00o-
pYJOBaHMsI, XUMUKATOB.
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