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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aumcumnnuHbl: CdopmmpoBatb komneTeHuun obydyatowierocs B 06nacTuHay4yHO-MccrnenoBaTenbCKon
paboThbl, a Takke (OPMUPOBAHMS HABBLIKOB CAMOCTOSITENBHOIO NPOBEAEHUSI MOUCKOB NUTEPATYPHbLIX UCTOUHWNKOB MHpopMaLMm
no Teme uccrnenoBaHus, 0606LLeHMs 1 NyGNMYHOro NpeACcTaBeHUs NoyYeHHbIX PesynbTaTos.

1.2 3apgauv AUCLUNNUHBI:

* PackpbITb MPUHLUMNbBI HAYYHOW AeATENbHOCTU, KPUTEPUM HAYHHOTO 3HAHWS Y OCHOBHbIE 3aKOHbI JTOMMKK;

+ PaccMoTpeTb noaxodbl K Hay4YHbIM MCCNEeAOBaHUSIM, UCMOMNb30BaHNS Pa3NUYHbIX MHAOPMALMOHHBIX UCTOYHUKOB,
hopMynmpoBaHusa Lenen paboThl;

* [Moka3aTb 0COBEHHOCTU NPOBEAEHMSA UCCEAOBaHNI B 0O6NacTh 3alnThl OKpyXatoLen cpeabl, 06ocHoBaHMe Bbibopa
METOLOB aHanM3a npu peLLeHnn KOHKpeTHbIX 3agay obyyaoLmnxca MeTogam CMHTE3a 1 aHanm3a TEXHOMOMMYECKUX CXEM;

» CdopmrpoBaTh HaBblkM NPaKTUYECKOro 0606LLIEHNS AaHHBIX, UX OLEHKW, MOArOTOBKM U MpeAcTaBreHUs OTYETOB,
Hay4HbIX NyGrmkaumi n nybnmyHom 3awmTbl pe3ynbTaToB paboThbl.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

TeopeTuyeckme 0CHOBbI UHXEHEPHOW 3aLUThl OKpYXKaroLLen cpeabl
MpombilneHHas aKonorusi
MogenupoBaHve NpoueccoB 3aluThl OKpyXatoLLen cpeibl

2 KOMMNETEHLUWN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-3: CnocobeH ocyluecTBNATb pa3paboTKy U 3KONOro-akOHOMU4yeckoe o060CHOBaHMe NNaHOB BHeAPeHUs
NpPUPOLOOXPAHHON TEXHUKN U TEXHOJIOTUM B OpraHu3auum

3HaTb: OCHOBHbIE NpaBuna U NpMeMbl onpefeneHns Lenen 1 3agady Hay4yHonpakTUYeckon AeaTenbHOCTU Ans pas3paboTku u
3KOJIOrMYeCcKkoro 060CHOBaHWS BHEAPEHMS NPUPOA0OXPAHHBIX TEXHOMOMMN

YMeTb: - OEMOHCTpUpOBaTh pe3yrnbTaTbl paboTbl C COOTBETCTBYHOLLEN HOPMATMBHOW AOKYMEHTauMen, apryMeHTUPOBaHHO
orpaHvM4MBaTh Kpyr M3yyaembix MPOLECCOB U SIBMEHUA U UCMOMb3yEMbIX METOAOB U3 Yucrna NoTeHUManbHO AOCTYMHbIX Ans
060CHOBaHUSI NNaHOB UCMOMNb30BaHNS MPUPOAOOXPAHHOWN TEXHUKM

BnapeTb: HaBblkaMu OLEHKK NoNy4eHHbIX pe3ynbTaToB UccrneaoBaHna Unm peleHna WHOWN I'IpI/IKJ'Ia,D,H017I 3adayn, cCooTHoCA UX
C N3Ha4vanbHO onpeaenieHHbIMU uendaMmm n 3agav4amn BHeapeHnda TexHn4e ecKnx pel.ueHvu7| 3aLunTbl Opr)KﬂPOLLI,GVI cpeabl

MK-4: CnocobeH ycTaHaBNMBaTb NPUYMHBbI U NOCNEACTBUA aBapUNHbIX BbIGPOCOB 1 COPOCOB 3arpsA3HAIOLLUNX
BellecTB B OKPYXaloLLy cpefy, NoAroTaBNuMBaTh NpeanoXeHUs No npeaynpexaeHnto HeraTUBHbIX NOCNeAcTBUMN

3HaTb: TMNOBblE MeToAbl U Cnocobbl BbIMOMHEHUS SKCHepMMEHTaﬂbHOVI nccnenoBaTenbCcKom pa6OTbI nnn peweHna MHbIX
npuKnagHblX 3agad gna ycraHoBieHUA NpuydnH aBapVIl7IHbIX Bbl6pOCOB n C6pOCOB NONNKTAHTOB B OKPY>XakLyto cpeny

YMeTb: onpefensTe Uepapxuyeckyilo CTPYKTYpy Uenei M 3agad WCCrefoBaHus UM MHOW NpUKNagHoM 3agadn ans
YCTaHOBMNEHMUS MPUYMH M MOCNEeACTBUIN aBapUiiHbIX BbIGPOCOB M COPOCOB, BLIGUPATL BCMoOMOratenbHoe W UchbiTaTensHoe
o6opyaoBaHve, XMMUYECKYto Nocyay, peakTUBbl U MaTepuarbl B COOTBETCTBUM C HayYHOUCCNEAoBaTENbCKUMU 3a4a4amm

Bnapetb: MeTogaMn  KOHTpPONlA  NpaBUNTIbHOCTU  MPUMEHEeHua  MeTonoB (MeTOLI,I/IK) n cnocobos npoBeaeHunsa
3KCI'IepI/IMeHTaJ'IbHOl7I paGOTbI npuv noaroToBke I'IpeJJ,J'IO)KeHI/IVI no npeaynpexneHu HeratuBHbIX BO34ENCTBUN 3arpA3HALWNX
BeLleCTB Ha OKpYyXXatoLlyr cpeay, HaBblkaMu BbiABITEHNA U OLLEeHKN NoTeHUUalbHbIX MICTOYHUKOB PUCKOB U onacHocTemn




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas
paboTta

cP MHHOoBaL.

fec. | mp. | (sacw) | SoPME
(vackl) | (4achbl)

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHBIX 3aHATUIA

CewmecTtp
(kypc ansa 3A0)

Pasgen 1. MeTogonorus Hay4HbIX
nccrnegoBaHnin

Tema 1. dunocodckue, obuieHayuHble,
YacTHble 1 crieyunarnbHble MeToAbl Hay4YHOro
nccrnegoBaHus. TeopeTuko-
METOL0I0rM4YEeCKNE OCHOBbI HAay4YHbIX
uccrnegosaHuin. MeTogonorns Hayku.
OcHoBHble meToabl HAP.

Tema 2. KonnyecTBeHHbIE N3MeEpEHUS.
XapaKkrepucTvKka pe3ynbTaToB U3MEPEHUI KaK
CrnyyYanHbIX Benu4yuH. MorpeLlHocTn
namepeHu. Popmbl NpeacTaBneHns
KOHEYHbIX pe3ynbTaToB U3MEPEHUIA.
MpakTnyeckue 3aHsaTusA. PacyeTHoe 3agaHue
Ne1 - MaTepuanbHbI 1 TennoBon 6anaHc
npv NPUroToBEHNM "N3BECTHOBOrO MOJSTOKa".

Pasgen 2. lNnaHupoBaHue 1 nposefeHne
Hay4HbIX UCCeA0oBaHNN.

Tema 3. Bsanmopenctene BY3a n
NpeanpusTUS B LLeNsiX peLleHnst NpuknagHbIx
3agadv B pamkax HAPC. O6ocHoBaHue
MOCTaHOBKM UccneaoBaTeribCkon 3aga4n. 1 11 nn
OnpegeneHune akTyanbHOCTM NPoGreMbl.
PaboTta ¢ nctouHmkamm nHcgpopmaumm. Nx 4
KpuTudeckui aHanuns n obobuieHne.

Tema 4. MNMogroToBKa, opraHusaumns u
nnaHMpoBaHWe Hay4yHOro uccrneaoBaHus.
Bbibop meToOoOB UccnenoBaHms n nx
Xapaktepuctuka.llogxoabl K COCTaBneHuio
nporpaMmm uccrnenoBaHun, yBs3ka ¢
MMELLMMNCSA BO3MOXHOCTSAMM
nabopartopun. lNnaHnpoBaHue aKcnepuMeHTa 1 4 12 nn
ONs NTPUMEHEHUs KOPPESALMOHHOrO,
OUCNEepPCHOro, perpeccuBHOro aHanunsa.
MpakTnyeckme 3aHAaTMA. PacyeTHoe 3agaHue
Ne2 - OnpeneneHne aguabatuyeckomn
TemnepaTypbl FOPEHUs1 OpraHNYecknx
BELLEeCTB

Pasgen 3. O606LleHne NonyyYeHHbIX AaHHbIX
1 nx NybrnuyHoe npeacTaBrieHne.

Tema 5. OnpegenexHune aTanoB u 3agav B
Hay4yHowu paboTte. CtaTucTnyeckas obpaboTtka
pe3ynbTaTtoB akcnepumeHTa. OcobeHHOCTU
noaroToBKN pedepaToB, 4OKNAA0B U 1 11 nn
KypCOBbIX paboT. HanucaHue w odopmneHmne
BbIMYCKHbIX paboT CcTygeHTamm n nx
3awmTa.




Tema 6. O6o6LUeHNe pe3ynbTaToB
uccnegosaHus. HanmcaHve Hay4Ho-
nccnegoBaTenbCKoro otyeTa, oopmreHme
Hay4HbIX CcTaTen 1 Te3UCOB AN
ony6nnKoBaHus B XXypHanax, cbopHukax u
TpyAax, nogroToBka JOKNaAoB Ha
KOH(hEepPEHLMUN, KOHIPECCHI, CUMMO3MYMbI U T.
.

Pasgen 4. OCHOBHbIE MPUHUMIMLI HAYYHOM
pedarenbHocTu. OpraHnsaumss  Hay4Ho-
uccrnegoBaTtenbckon paboTsl B Poccumnckon
denepaumm

13

mn

Tema 7. Cneumduka Hay4yHoro
nccnegoBaHus. MoHATUMIAHBLIA annapaT
Hay4yHOro UccnegoBaHus. YnpasneHue B
chepe Haykn. YYeHble CTENEHN N yYeHble
3BaHu4. [logrotToBka Hay4YHbIX U HAY4YHO-
negarornyeckunx kagpos B Poccum.

Tema 8. Knaccudumkaums Hay4HbIX
yypexgeHun. dopmMbl opraHusaunm
yrnpaBneHusi Hayko. Kputepum Hay4HOro
3HaHWS B XMMUYECKOMW TexHomnormu. HayyHo-
uccriegoBaTenbekasa AeATeNbHOCTb B
Poccuiickon ®eaepaunn.

13

nn

UTtoro B cemecTpe (Ha kypce ansa 3A0)

13

nn

KoHcynbTaumm n npoMexytodHas attectauus
(3aver)

88

Pasgen 5. M3bickatenbHasa paboTta n Hay4Hoe
TBOPYECTBO.

Tema 9. NpakTnyeckme 3aHATUS.
JInTepaTypHbin 0630p no Teme BKP.
OTnyeckme HOpMbl Hay4YHOW paboTbl.
LintuposaHue. OcobeHHOCTU MPUMEHEHMS
uuTaT B Hay4HOM MUCCedoBaHuu.
MogroTtoBka, opraHu3auus 1 NnaHMpoBaHue
Hay4yHoro uccnegosaHus. Beibop metogos
nccrnegoBaHusl U UX XapakTepucTyKa.
TexHonorus npoBegeHnst Hay4yHoro
3KCNeprMEHTa.

Tema 10. MNMpakTnyeckue 3aHsaTus. 3agaHue
Ne1 - 3agaym Ha NepBbI 3aKOH
TEPMOANHAMUKM.

18

Tema 11. lNpakTnyeckue 3aHsaTus. 3agaHue
Ne2 - 3agaum Ha onpeneneHne cpeaHen n
MCTMHHON TENNOEMKOCTH.

11

Tema 12. lNpakTnyeckue 3aHsaTus. 3agaHue
Ne3 - 3agaun No TEPMOXUMUN.

10

Pasgen 6. basoBblie ocHOBbI y4ebHO-
nccnefoBaTenbCKon AeATenbHOCTY

10

Tema 13. lNMpakTnyeckme 3aHAaTUS.
NudopmauuoHHoe obecneveHne Hay4Ho-
uccregoBaTenbCKoro npoecca.
MHdopmaLmnoHHast ceTb MHTEPHET U Hay4Hble
uccriegoBaHus. BHeapeHue pesynbTaTos
nuccnegoBaHusa B NpakTuky. Buabl Hay4Howm
npoaykuun. Ponesas urpa «BbicTynnexHve Ha
Hay4YHO-MNpaKTN4eCKon KoHdepeHunn".

Tema 14. lNpakTnyeckue 3aHsaTusA. 3agaHue
Ne4 - 3apgauv Ha BTOpOM M TPETUIA 3aKOH
TEPMOANHAMUKM (SHTPOMMS).

18

P

Tema 15. MNMpakTnyeckne 3aHaTms. 3agaHme
Ne5 - 3agauun Ha 3aBMCUMOCTb TEMMNOBOro
acpbdekTa OT Temnepatypsl (YpaBHeHME
Kupxroda).

10




Tema 16. MNpakTnyeckune 3aHaTuNA. 3agaHue
Ne6 - 3apgaum Ha onpegeneHne n3obapHo-
M30TEPMMNYECKOro NOTEHLMana u KOHCTaHTbl 2 10
paBHOBECUS!, UHBAPUAHTHOCTb XMMMWUYECKOIo
B3aUMOAENCTBUS.

Wtoro B cemecTpe (Ha kypce ansa 3A0) 16 88

KOHch'IbTaLI,VIVI N NPOMEXYTOYHadA aTtTecTaund

(3auver) 0.25

Bcero koHTakTHasa pa6orta n CP no

32,5 176

aucumnnnHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM NraHoM He NPefyCMOTPEHO

5. ®OH[l OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMMU

5.1 OnucaHune nokasaTtenen, KpUTEPUEB N CUCTEMbI OLIEHUBAHUA pe3yrnbTaToB 00yYeHus
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHMe oueHOo4YHOoro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KoMneTeHuun cpeacTtea
KnaccuduumpyeT oCHOBHbIE HanpaBneHNs pa3BUTUS HayYHbIX
nccnegoBaHun B cdepe
TEXHUYECKMX 3HAHUIM Onsi  3KoNorm4yeckoro o060cHoOBaHUS
NPUPOAOOXPaHHbBIX TEXHOMOTN Bonpockl 4nsi yCTHOro
MK-3 OcyuecTBnseT NoMck nHdopmMaLum no nNosydeHHOMy 3agaHuto, coop 1 cobecenoBaHus, NPaKTUKO-
aHanu3 gaHHbIX, He0BX0AMMbIX NS peLLeHMs NOCTaBMeHHbIX 3a4a4y no OPWMEHTUPOBaHHbIE 3a4aHus,
HaWMyyLWnM AOCTYMNHBIM NPUPOSOOXPaHHBIM TEXHOMOMUAM oTyet no YNP
Mcnonb3yeT cuctematm3aumio  Hay4yHO-TEXHUYECKOW MHopmaumm,
COOTHOCA C 3ajayvyamu BHEAPEHWS TEXHUYECKMX peLLeHUi 3anThbl
OKpyxatoLLen cpeapbl
O6bscHsAeT BbIGOp HanpaBreHns, CYLLHOCTW, CTPYKTYpbl, coaepXaHus
W FNIOTUKM Hay4YHOro nccrneaoBaHnsa ANS BblABAEHUS NPUYMH aBapUnHbIX
BbIOPOCOB 1 COPOCOB 3arpsA3HUTENEN B OKPYXaIoLLyo cpeay
MpuMeHsaEeT TeopeTUYeckne U NpakTUYeCcKue 3HaHUS! B OpraHM3aumm
_ Bonpocbl Ans ycTHoro
NpOoBeAEHNsI HAYYHO-UCCneaoBaTeNbLCKON paboTkl, aHanuanpyeT BaHk
cobeceoBaHus, NPaKTUKO-
MnK-4 AaHHbIX N0 06BLEKTY UCCNefoBaHUS, oLeHMBaeT AOCTOBEPHOCTb

3KCMepUMEHTarbHbIX AaHHbIX A1 YCTAHOBMEHMWS BO3MOXHbIX MPUYUH U
nocrnencTBuii aBapuiiHbIX BbIOPOCOB 1 cbpocos

OcylUecTBNsIET paHXUpoBaHUe TeXHOCKHEPHbIX NPOBNeM, UCMoNb3yeT
nprvembl KMO3roBOro «LUTYpMay, MOAroTaBNMBaeT NpeasnoXeHus ans
BbISIBNIEHMS 1 OMOKMPOBAHNSA NOTEHUMANBHBIX UICTOYHUKOB  OMacHOCTEN

OpPVEHTMPOBaHHbIE 3aJaHus,
ot4yeT no YUP

5.1.2 Cucrtema n KpuTepum oLeHUBaHuA

LLikana oueHuBaHna

Kputepum oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

YcTHOe cobecenoBaHue

MucbmeHHas paboTa

3ayTeHo

O6yyatowuincs BbINOMHU pacyeTHble U
NPaKTUKO-OPUEHTUPOBaHHbLIE 3a4aHUS UMK
npeacTaBui pacyeTHble 3a4aHus 1 oTyeT

owmnbkn B OTBETE Ha BOMNpPOCHbI
npenogasarensa. YunTtbiBatoTcsa 6annbl
HaKonrieHHble B Te4eHne cemecTpa.

no YWUP. [onyckan HecyLleCTBEHHbIE He npegycmoTtpeHo

He 3auTteHo

Obyuvarowmica He  BbINOMHMI (BbINOMAHMA
YaCTUYHO) pacyeTHble U NPaKTUKO-
OPWEHTUPOBAaHHbIE 3af4aHNS UNn He
npeacTaBun pacyeTHbIE 3a4aHus U oTYeT
no YWP. [onyckan cyLlecTBeHHble OWnOKN
B OTBETe Ha BOMpOChkI Npenogasartens. He
yunTbiBatoTCA 6annbl HAKOMNMEHHbIE B
TeyeHune cemecTpa.

He npeaycmoTpeHo




5.2 TunoBble KOHTPOJbHbIE 3aAaHUSA UM UHble MaTepuarbl, He06xoAMMble AN OL,eHKU 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 4

1 Ha npumepax packpbiTb CBA3b HAYYHOM U TEXHUYECKOW OEATENBHOCTY.

2 YUrto sBnsieTcs TeXxHn4ecknm oobektom? MNMpmnBecTun npumepsl.

3 YTto HasbiBaeTcs TexHMYeckon cuctemon? MpuBectn npumepsl

4 B yem cyLHOCTb 3aKOHa NPOrpecCuBHON 3BOMIOLIMN TEXHUKK.

5 MosicHMTe cyTb 3aKOoHa COOTBETCTBUSA MeXAy OYHKUMEN N CTPYKTYPOU
TEeXHNYecKkoro obbekTa.

6 PackpbITb CneacTBust TpeX 3aKOHOB CTPOEHUS U Pa3BUTUS TEXHUKN.

7 Kakne 6biBaloT TEXHNYECKME (DYHKLMMN MO BAXXHOCTU M C NO3ULMM YAOBMNETBOPEHMS MHTepecoB notpebutena?

8 B 4yem cocTonT OTNUYME KOHCTPYKTMBHOM (DYHKLMOHANbHOW CTPYKTYPbI OT NOTOKOBOW?

9 OnuwmnTe YeTbipe rpynnbl eanHoro Habopa kputepmes. KpaTko NOACHUTE CYLLHOCTb KaXaon rpynnbl
KpuTEpUEB.

10 BbibepuTe 00BEKT 1 NpUBEANTE NPUMEPHI KPUTEPUEB.

11 Ha kakue atanbl genuTcs noctaHoBka 3agadn?

12 YT10 HeobxoaMMo nmeTb n3obpeTaTento Npu peLueHnn 3agadm MeTo40M 3BPUCTUYECKMX NPUEMOB?

13 Kak ocyLuecTBnseTcs nocTaHOBKa 3a4a4yu Npy NPUMEHEHUN Kaxaoro metoaa?

14 Mepeyncnute atansl NnposBegeHus ceaHca MA.

15 Ha 4yem ocHoBaH MeToa MO3roBoro wTypma? Haszosute mogndukaunm metoga MA.

16 B kakoM 13 MmeTooB cocTaBnseTcsa Tabnuua anbTepHaTUBHLIX BApMaHTOB
NCMOSHEHMS NMPU3HAKOB 06bekTa?

17 BbibepuTe kKakon-nmbo 0OBLEKT U BbIAENUTE Y HEFO KOHCTPYKTMBHbBIE UK
Apyrvue npusHaku.

18 UTo 03HayaeT TEPMUH «anropuTmM»?

19 YTo dbopmynupytot B APN3?

20 UeMm nonb3yoTcs Ans ycrpaHeHus npotusopeyumni B8 TPU3?

21 Kak knaccuduumpyeTcs Hayka U KakoBO CoaepaHue kaxaomn obnactu
3HaHUA?

22 MpuBeaguTe NpMMepbl CBSA3U Hayku, kak cdepbl AeATENbHOCTU YenoBeka
Ha Nony4YeHne HOBbIX 3HAHUI, C MPOU3BOACTBOM U TEXHUKOMN.

23 Kak ocyuiectBnseTcsa opraHusaums Haykm B PO?

24 Kak npoBoanTCs NogrotoBka HayyHblx kagpos B Poccun?

25 B yem cocTOMT CYLLHOCTb U (PYHKLMM 3HAHWNS?

26 PackpoviTe cBs3b NOHATUSA NO3HaAHWS (Kak Npouecca ABMKEHUS MbICIN) C NPaKTUYECKON AeATeNbHOCTbLI0
(npakTukon).

27 PackpoviTe cBA3b NOHATUSA NO3HAHMSA (Kak npouecca ABWXKEHUS MbICIIN) C MPaKTUYeCKON AesATeNbHOCTbIO
(npakTukon).

28 B 4em CylWHOCTb YyBCTBEHHOIO NO3HaHUA U paumoHansHoro? Kakve s3HaHusa popMumpyeT Kaxgoe U3 aTux
No3HaHUn?

29 B yem cyLHOCTb YyBCTBEHHOrO NO3HAHUA 1 paumoHanbHoro? Kakve sHaHus popMupyeT Kaxgoe U3 aTux
NO3HaHUN?

30 PackpoviTe CyLLHOCTb MbILLIEHNM — FIOTMYECKOM PACCYXXAEHUN YENOBEKA — C NMOMOLLbIO MOHATUS, CYXKOAEHUS 1
YMO3aKIT4YeHNs.

31 Mepeuncnute n packpomnTe CyLHOCTb 3TanoB NpoLecca Hay4dHOro UCCNeLoBaHUs: BO3HUKHOBEHME NaEeMN,
hOpMMPOBaAHMS MOHSATUS, CYXXKOEHWUS, BOSHUKHOBEHME IMMNOTE3bI, MPEBPALLEHNE TMNOTE3bl B 3aKOH.

32 PackpoviTe CyLHOCTb METOAONOMMU, Kak PyKOBOACTBA ABWXEHUSI MbICIIN OT HE3HAHUS K 3HAHUIO.

33 Kakve uenv umeeT Hay4yHoe 1 Hay4yHO-TEXHMYECKOe TBOPYECTBO?

34 . PackpoinTe HanpaBneHHOCTb Hay4HbIX UCCeA0BaHU No BUAaM CBA3U C
Npon3BOACTBOM.

35 Kak gendarcsa HayyHble UccneaoBaHus no LeneBoMy HasHavyeHno? Kakme NCTOUYHUKM MHaHCUPOBaHUSA MOTYT
ObITb HanpaBneHbl Ha Hay4Hble UCCnefoBaHNs?

36 OnewunTte geneHne Hay4HbIX NCCNeaoBaHUM MO CTENEHU BaXHOCTU U
HanpasneHMIO.

37 PackponTe aTanbl Hay4yHO-UccnegoBaTenbCckmMx pabor.




38 UT0 OTHOCKTCS K MHTENneKTyansHon cobcTBeHHOCTM? [NepeuncnmTe o6 bEeKTbI NPOMbILLNEHHOW COBCTBEHHOCTH

39 OTHOCSATCA N Hay4Hble CTaTbh K 06bekTam aBTopckoro npaesa? OBocHynTe.

40 Kakune 3akoHbl P® geicTBytoT B 06r1acTn MHTENNEKTyanbHOW COOCTBEHHOCTN?

41 Packpovite noHATME «M300peTeHne» 1 Ha3oBUTE ero OTNNYnE OT OTKPbITUS.

42 YeMm gomkHo obnagaTb naTeHTOCnocobHoe n3obpeTteHne?

43 HasoBuTte BMAbl OXpaHAeMbIX 0O BLEKTOB N306peTeHNs, NpuBeauTe NpMMepsbI.

44 OO6Lme KpUTepUn Hay4YHOro 3HaHMS.

45 MpuHUMNbI NpUNoXeHMs POPManbHON NOrMKK K (pyHOAMEHTaNbHBIM HayYHbIM UCCNEeA0BaHUSAM.

46 Ocob6eHHOCTY NPUMNOXKEHNS 3aKOHOB (DOPMaribHOM MOMMKK K MPUKNagHbIM Hay4YHbIM UCCre40BaHUAM.

Kypc 5

47 OcobeHHOoCTH paboTbl C UCTOYHUKaMU MHdOpMaLuUK No npobrneMam 3auTbl OKpyXKatoLLen cpeapl.

48 O606LeHMe NUTepaTypHbIX CBEAEHUI, NX aHann3 u (hopmMynupoBaHue Lienen n 3agad HayyHoro
nccrnegoBaHus.

49 dopmynmpoBaHmMe nnaHa Hay4YHbIX nccrnegoBaHui.

50 dopmynupoBaHne BbIBOAOB MO pe3ynbTaTaM 3KCnepuMeHTanbHon paboTbl 1 TeopeTn4ecKoro nccneaoBaHus
npobnemei.

51 Mopagok NOAroTOBKM OTYETa MO BbINOSIHEHHBIM paboTtam ¢ ydeTtom TpeboBaHun TOCT.

52 BMEHNE NepPCrneKkTuB pa3paboTaHHbIX TEXHUYECKUX PELUEHWUIA AN1S MPAKTUYECKOro NCMOoNb30BaHNSA U Pa3BUTUSA
HanpasneHus nccnegoBaHnin.

53 lMocnepnoBaTenbHOCTL pacyeTa MaTeprarnbHOro 1 TENoBOro 6anaHca B XMMUYECKON TEXHOMOMM C
NCMNONb30BaHNEM TEPMOANHAMUKM,

54 TO Takoe 3HTanbnus, n TennoTta obpasoBaHusa BewecTsa?

55 TO Ha3blBaeTCs BHYTPEHHEN 3Heprnen?

56 OxapakTepunaynte aKkcrnepumeHTanbHble METOAbI ONpeaeneHns TennoodpasoBaHus U TEMNOBbIX 3EKTOB.

57 Mepeuncnute TepMoguHaMmM4eckne MeToabl pacyeTa TENNOEMKOCTEN rasa, TBepAbIX Ten U XXUOKOCTEN.

58 Kak nameHsietca tennosow achdekT peakuun ¢ yBennyeHmem Temnepatypbl, €Cnm TennoéMKoCTb CUCTEMbI MpK
peakuuu yBenuymsaetca?

59 CBs3aHO N1 3HayYeHne KOHCTaHTbl paBHOBECUSI C POPMOW 3aNMCK CTEXMOMETPUYECKOTO YpaBHEHUS
paBHoBecua?

60 CywHocTb 3akoHa Kupxrodda. 3aBncumoctb Tennosoro agdekta o1 Temnepartypsl.

61 [arite onpeaeneHve MONeKynsapHOCTU 1 NopsgKka XMMUYECKON peakuuu.

62 MpuBeguTe ypaBHeHWs NS peakuuii HyneBoro, NepBOro, BTOPOro 1 TpeTbero nopsakos. MNpueeante
pa3MepHOCTN KOHCTaHT CKOPOCTeN peakumin pasnnyHoro nopsaka

63 M3noxunTe CyLLHOCTb 3KCNEPMMEHTANbHOIO MeToAa onpeaeneHus Nopsiaka XMMMYECKOW peakuum n SHeprum
aKTMBaLUN.
OHeprua akTnBauMm XMMUYECKOW peakuumn, ee CyLHOCTb, NpakTUYeckoe 3HavYeHne u cBaA3b C TeMnepaTypHon

64 3aBMCMMOCTbLIO CKOPOCTY peakuun. [oyemy CKOpoCTb XMMMYECKMX peakLuii Bo3pacTaeT B MPUCYTCTBUU
KaTanusaTopoB?

65 Kak BnusieT Temnepartypa v aasrneHune Ha cha3oBoe paBHoBecue? Kak 3aBUCUT YMCIO He3aBUCUMbIX
NnepemMeHHbIX OT KONM4ecTBa KOMMNOHEHTOB?

66 nMLnTE ABYXKOMMOHEHTHYIO AMarpaMMmy pacTBOpPUMOCTU conewn B 6e3sogHon hopme. B yem ocobeHHoCTM
AnarpaMmm COCTOSIHUS C KPUBbLIMY PACTBOPUMOCTU C SIBHbIM U CKPbITbIM MakCUMyMOM?

67 M3noxnTe MeToauky pacyeTa n3oTepMM4eckoro UcnapeHus 1 oxnaxgeHus pacTBOpPOB CONew.

68 OnvwmnTte meToabl rpacryeckoro n3obpaxxeHns TPOMHbIX cucTem. UTo Takoe nonutepma TPOMHOW CUCTEMBI?
N306pa3nte nsotepMmyeckue ceveHms NonnTepmel.

69 B kakux cnyyasx nmeetcst HeO6X0OUMOCTb MPUMEHEHWS KaTann3aTopoB?

70 Kakne cakTophbl BMSAIOT HAa CKOPOCTb FOMOrEHHbIX KaTanmnTU4ecknx peakumn? B 4yem cyTb KUCNOTHO-OCHOBHOTO
KaTanusa u KkakoBa ponb cooTHowleHus bpeHctega?

7 akve Bbl 3HAeTe TEOPUM rETEPOreHHOro kaTanmaa? ManoxuTe KpaTko UX CyLLHOCTb. Kakme YyacTHble npouecchl
MOTYT IMMUTUPOBATL OOLLYI CKOPOCTb reTEPOreHHO-KaTanMTu4ecKoro npowecca?
OnuwmnTe ycrnosus, Koraa KatanuTMyeckuin npoLecc npotekaeT B obnactu BHellHen auddyanm, B obnacTtu

72 XMUMUYECKOWN KMHETUKN UMK Xe B 06nacTu BHyTpeHHen anddy3nn? N3bupatenbsHOCTb U akTUBHOCTb
KaTanusartopa.
HanuwwnTte ocHOBHblE TepMoaMHaMmnyeckme bopmMynbl NpoLecca BoinapusaHus. Kakue dunsmko-xummyeckmne

73 MONOXEHWS 0 pacTBOpax MOJOXEHbI B OCHOBY MPOLeCCOB BbinapuBaHus. Kakum o6pa3omM co3gaeTcs Bakyym B
BbINapHbIX YCTaHOBKax?
Ha3oBuTe 4OCTOMHCTBA M HEAOCTATKMN HaCbILEHHOrO BOASHOIO napa Kak NpOMbILLIIEHHOrO TEMMOHOCUTENS.

74 Kak onpegensioT pacxoa napa Ha HarpeBaHue XonoAHoro TennoHocutena? MNepevncnmte 4OCTOMHCTBA U

HeOOoCTaTKn Harpesa TONOYHbIMU ra3damMu.




CoctaBbTe MaTepMaJ’IbeIVI 1 TennoBow banaHchbl npouecca BbinapuBaHuA. Kak onpenennTtb TeMmnepartypy

75
KMMEeHUSA pacTBopa Npu BbiNapyBaHuW.
PackpoviTe cyLHOCTb Npouecca XXUAKOCTHOW 3KCTPaKUUN 1 YKaxuTe obnacTtun ee npumeHeHus. Kakne

76 TpeboBaHUs NPeabABNATCA K 3KcTpareHTam? Kakumm npevmyliectsammu obnagaeT npoLecc SKCTpakumm no
CpaBHEHMWIO ApYrMMK METO4aMM pasaerneHuns Xnakmx cMecemn?

77 Buabl aHeprum n nx npeBpaTtMMocTb. JKcepreTudecknin 6anaHc. MNMotepn akceprun. AkcepreTMHecKnin
KO3(ph1UMEHT NONE3HOro 4eNCTBUS.

78 OKceprvsa TeNnoBOro NoToka. JkcepreTnyeckasa TemnepatypHas yHKUMs. JkcepreTndeckmun 6anaHc
TennoobmMeHHOro annapara, NpuYKHbI NoTeEpPb aKceprn, akcepretTnyeckmi K.

79 KcepreTuyeckuin 6anaHc BbinapHOro annapara, NPUYuHbl NOTepPb AKCceprum, akcepreTndeckmn Krm.

80 dopmynmpoBaHme nnaHa Hay4HbIX UccrneagoBaHui.

81 UTo Ha3blBaeTCst BHYTPEHHEWN 3HEprnen?

82 MocnenoBaTenbHOCTL M OCHOBHbBIE NPaBMIia OCYLLECTBINEHNS] SKCNEPUMEHTarbHbIX paboT, oueHka
[OCTOBEPHOCTWN Hay4HbIX AAHHbIX.

83 Mopsanok NOAroTOBKM OTYETa Mo BbINONIHEHHLIM paboTam ¢ ydeTom TpeboBaHun TOCT.

84 OcobeHHOCTM NOArOTOBKM MaTepuanoB K Ny6nnyHomMy Aoknagy ¢ y4eToM ayauTopumn.

85 Kak BnustoT TemnepaTtypa 1 KOHLEHTpaLus pearmpyoLmnx BELLECTB Ha CKOPOCTb peakumnii?

86 MpuBeauTe ypaBHEHWs 4Ns peakumin HyneBoro, NepBoro, BTOPOro 1 TpeTbero nopsakos. MNpuesegute
pa3MEepPHOCTN KOHCTAHT CKOPOCTEN peakuuin pasnMyHoOro nopsiaka

87 MprBeauTe OCHOBHbIE YPaBHEHMS, ONMChIBaOLWMe npoueccol agcopdumm n gecopbunn.

88 3HayeHVe aKTMBHOW MOBEPXHOCTU KaTanusaTtopa npu XMMMYecknx nporeccax. Kakme HaydHble KoHLenuum
fniexxat B OCHOBE Mowncka onTuMaribHoro katanusartopa?

89 Hanuwwute peakumm noHHoro obmeHa. O6bsacHMTe, YTO Takoe n3bepaTenbHOCTb U CNeUnEUYHOCTL NOHWUTOB.
O6bACHUTE MEXaHM3M MOHHOTO 06MeHa Ha NPUPOAHBLIX  CYrNb(OOOMEHHBIX NOHUTAX.

90 OkcepreTuyeckmin banaHc BeiNnapHOro annapaTa, NpUYMHbI NOTEePb 3KCcepruun, akcepretTudecknii Krp.

91 Kak BnusieT Temnepartypa v gaerneHune Ha cha3oBoe paBHoBecne? Kak 3aBUCUT YMCMO HE3AaBUCUMbIX
NepeMeHHbIX OT KOfM4ecTBa KOMMNOHEHTOB?

92 Hanuwwute peakumm noHHoro obmeHa. O6bsacHMTE, YTO Takoe M3bepaTenbHOCTb U CNeundgrUyYHOCTL MOHUTOB.
OO6bACHUTE MEXaHN3M MOHHOTO OOMeHa Ha NPUPOAHbIX  CYNbdO0OMEHHBIX MOHUTAX.

93 CocTtaBbTe MaTepuanbHbIi 1 TennoBor 6anaHckl Npouecca BbinapvBaHus. Kak onpegenutb TemnepaTypy

KMMeHns pacTBopa npwv BbiMapuBaHuK.




5.2.2 TunoBbIe TecTOBbIe 3aAaHusA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3apaym, Kerchbl)

TpeboBaHus K A3bIKy 1 OPOPMMEHUIO CTYAEHYECKON Hay4YHOW paboThbl.
MpounTarTe NpuBeOEHHbIN HXKE TEKCT, B KOTOPOM NponyLUeH psf crnos. BeibepuTe 13 npeagnaraemoro cnucka
CnoBa, KoTopble HE0BXOANMO BCTaBUTb HA MECTO MPOMYCKOB.

«MmaBHbIM cTepxxHeM paboyero nnaHa siBnNsgeTcs cTpykrtypa 1) no rnaesam, 2) 1 naparpacdam.
Kaxabln camocToaTensHO ncecneayembivi 3) JOMmKeH OblTb OPraHNYeCcKON YacTblo TEMbI U NO3BOMATL U3Yy4nTb ee
Hambonee NosfnHoO, BCECTOPOHHE, Tak, YTODbI BbiNyckHas paboTa cTana 3akoHYeHHbIM uccrnegoBaHueM. HassaHus rnas,
pasfenoB u naparpadoBs, X KONMMYeCcTBO U 06beMbl B NpoLiecce paboTbl MOTYT MEHATLCS. 4) 30ecCb BbICTynaer,
npexae Bcero, Hannune MaTepuana. 3atem paspabaTbiBaeTCs BHYTPEHHSS CTPYKTYpa Kaxaon CamoCTOATENBLHON YacTu
BbINYCKHOW paboThbl, onpeaenseTcs KONMYecTBO 1 XapakTep BOMPOCOB, KOTOpble NpeanonaraeTcs uccrnegosatb, UX 5)

, noruyeckas cBsi3b, B3anM0O3aBMCMMOCTb, NOAYNHEHHOCTb.» CnoBa B CNMCKE AaHbl B UMEHUTENBHOM

nagexe. Kaxxgoe cnoso (crnoBocoveTaHme) MOXeT ObITb MCMONb30BaHO TOMbLKO OAWH pas.

BeibypariTe nocnegosaTtenbHO OAHO CMOBO 3a APYrMM, MbICIIEHHO 3aMnonHAsA Kaxabln nponyck. O6patute
BHMMaHWe Ha TO, YTO B CNuCKe CrnoB bonbLue, Yem BaMm notpedyeTca Ans 3anonHeHns npomnycKos.

Cnucok TepMunHOB: 1) KypcoBasi; 2) crnoBo; 3) Bonpoc; 4) BbinyckHasi paboTa; 5) npeden; 6) pasaen; 7) nyHkT; 8)
KpuTepui; 9) gokasaTtenoHocTb; 10) nocnegoBaTenbHOCTb.

MeToguka Hay4YHOro nccrnenoBaHu4.
BcTtaBbTe NPONyCKn B TEKCT.

YT06bI NONy4YeHHast NHOPMaLUsi MOrfna UCMonb30BaThCsl, MPUYEM MHOTOKPaTHO, HEO6X0ANMO ee XpaHuUTb. 1)
_ 9T0 cnocob 2) MH(OPMaLMK B NPOCTPAHCTBE U BpemeHU. Cnocob xpaHeHus
MHGOPMaLMN 3aBUCUT OT €€ HOCUTENS, 3TO MOryT BbITb _KHUra_6ubnunoteka, kaptuHa_My3en, ootorpadusa-ansoom. 3)
npegHasHayeHa Ans KOMNakTHOro XpaHeHus MHopMaLmm ¢ BO3MOXHOCTbIO ObICTPOro 4OCTyNa K HER.

4) _9T0 XpaHunue nigopmaumm, cHabxeHHoe npoueaypamy BBoaa, NOUCKa 1 pa3meLleHms 1 Bblgaum 5)
. Hanuuue Takunx npoueayp- rnaBHas ocob6eHHOCTb MHPOPMALIMOHHBIX CUCTEM, OTNINYAIOLLNX UX OT
NPOCTbIX CKOMNSIEHNA MHAOPMALMOHHBLIX MaTepmarnos. 6) _ npeobpasoBaHne uHpopmMaLmm n3 ogHoro

BUZa B ApYroW, OCyLecTBnsieMoe No CTPoruM hopMarnbHbIM npasuiam.

Cnncok TepMUHOB: 1) XpaHeHne nHopmauun; 2) pacnpocTpaHeHue;
3) HdopmauuoHHas cuctema; 4)MHpopmaums; 5) anekTpoHHO-BblYMCnUTENbHas MawwmnHa (3BM); 6) obpaboTka
WHpopmaLmu.

5.3 MeToguyeckue maTepuansl, onpegensiowme npoueaypbl oLeHUBaHUSA 3HaHUI, YMeHWUI, BnaaeHui (HaBbIKOB
M (MUNM) NpPaKTUYEeCKOro onbiTa AeATEeNbHOCTH)

5.3.1 YcnoBus gonycka oby4arowerocs K NpoMexXyTo4YHOM aTrecTaLum u NopAaaoK NMMKBUAaLUn akageMmnyeckomn
3a40/MKEHHOCTU

MpoBeaeHe NPOMEXYTOYHOM aTTeCTaLUMN PErfamMmeHTUPOBaHO JTIOKanbHbIM HOpMaTUBHbLIM akTom CI6rynTn
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLmxca»

K 3a4eTy AonyckKaroTCcA CTyAeHTbl, MONTHOCTbIO BbINOSTHUBLUME NaHOBbIE NpakTu4eckmne 3agaHus.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauMu No AucuUnimnHe

YcTHas + MucbmeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 OcobeHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumMm No gUcuuniimHe

Mpw npoBeAeHUn aTTecTaumm obydaroLwmnincs noryyaeT ABa BONpPOca W NpakTUKO-OPUEHTMPOBAHHOE 3ajaHue.
Bpemsi Ha NoAroToBKy Kk YCTHOMY cobeceoBaHuio cocTaBnsieT He Bonee 04HOro akagemMmn4eckoro Yaca.

6. YYHEBHO-METOOMYECKOE U UH®OPMALUWUOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
6.1 YuebHan nutepatypa

ABTOp 3arnasue | M3paTtenbcTBO | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
CawwunHa E. C., YyebHo-uccnegoBaTenbckas http://publish.sutd.ru/

CaHkr-leTepbypr:

Akoeneea O. U. paboTta Cr6ryrTA

2023 tp_ext_inf_publish.ph
p?id=2023170




B. A. JlbiceHko Y4yebHo-uccnegosaTtenbckas c n VDI http://publish.sutd.ru/
paboTta.OCcHOBbI Hay4YHOM a'g;'m_e;ﬁ@ ypr- 2022 tp_ext_inf_publish.ph
JesaTenbHOCTU A p?id=202273
6.1.2 lononHuTenbHaa yyebHaa nutepatypa
Bnacos IM. . YyebHo-nccnegosaTenbckas http://publish.sutd.ru/
paboTta crie.: crieryntg 2017 tp_ext_inf_publish.ph
p?id=2017609
YyxaHoBa T. 0. Hay4Ho-uccnegosaTenbckas http://publish.sutd.ru/
paboTta cre.: crieryntn 2017 tp_ext_inf_publish.ph
p?id=2017889
CouTtHera, I'. U. Hay4Ho-uccnegosatenbckas KemepoBo: KemepoBckuii https://www.iprbooks
paboTta cTyaeHTOB rocyaapCTBEHHbIN 2023 hop.ru/138290.html
WHCTUTYT KyNbTYypbl
MapdeHosa E. . YyebHasa npaktuka (Hay4Ho- http://publish.sutd.ru/
nccregoBaTenbckas pabota tp_ext_inf_publish.ph
(nonyyeHne nepBUYHbIX Camnkr-lMeTepbypr: 2025 p?id=202577
HaBbIKOB HaYy4HO- cnerynrtq
nccnegosaTenbCKON
paboThbl))

6.2 NMepe4veHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

1.http://www.pravo.gov.ru/-opuumanbHbeinnopTanonybnMkoBaHMSAHOPMAaTHUBHbBIXMPaBOBbLIXaKTOB
2.http://wvww.duma.gov.ru-cantlocyaapcteeHHonymbideaepansHoroCobpaHuaPoccuiickon®enepaumm
3.http://www.consultant.ru-nHgopmaumoHHo-npasoBovnopTan«KoHcynbTaHT InoC»
4.9BbC«IPRbooks»,http://www.iprbookshop.ru

5.96C«CMNoerynTn»,http://publish.sutd.ru

6. MNepeyeHb NMUEH3MOHHOrO M CBOOOAHO pacnpoOCTPaHAEMOro NporpamMmmMHoOro obecneveHus

6.3 NMepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnucaHue MmaTepuanbHO-TeXHMYeCckon 6a3bl, HeO6XOAUMON AN OCYLLeCTBNIeHUs obpa3oBaTefibHOro
npouecca no AucUUNnHe

* BugeonpoekTop ¢ 3KpaHomM,
» KomnbtoTep,

* HoyTOyk.
AyanTtopus OcHalueHne
MynbTumeauniiHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Aocka
JlexumoHHas Y A PyA H P A
aygutopus

CneuuanuanpoBaHHas mebenb, focka
YyebHas ayautopus

MynbTumeuinHoe obopyaoBaHue, KOMMNbIOTEPHAS TEXHMKA C BO3MOXHOCTbLO MOAKIMOYEHUS K
KoMnbloTepHbIl knace | ceTn «MHTepHeT» n obecneveHnem AOCTyna B 3NEKTPOHHY0 MHPOPMALMOHHO-
obpasoBaTernbHylo cpeay
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