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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChopMMpoBaTh KOMMNETEHUMN obyyatowerocs B 06nacTuHay4yHo-uccnenoBaTensCckon
paboTbl, a Takke (OPMUPOBAHWS HAaBbLIKOB CaMOCTOATEMLHOINO MPOBEAEHWS MOWCKOB NUTEPaTypPHbIX WMCTOYHUKOB
nHopMaLum No Teme uccrnenoBaHus, o6o6LeHnsa n NnyénmMyHoro NpeacTaBneHnst NonyyYeHHbIX pe3yrnbTaTos.

1.2 3agayum AMCLUUNTIUHbI:

* PackpbITb MPUHLIMNbBI HAYYHOW OEATENBHOCTM, KPUTEPUM HAYHHOTO 3HAHWNSI U OCHOBHbIE 3aKOHbI MOTUKMY;

+ PaccmoTtpeTb nogxodbl K Hay4YHbIM UCCReoBaHWAM, WCMOMb30BaHUSA PasfinyHbIX  WMHAHOPMALMOHHBIX
NCTOYHMKOB, OPMYNNPOBaHUS Lienem paboTsl;

* NMokasaTb ocobeHHOCTM NpOBeAeHNs UccrnefoBaHUn B obnacTu 3almTbl OKpyxatoLlen cpefbl, 060CHOBaHMe
BbibOpa MeToAOB aHanmsa Mnpu  peleHWM KOHKpPEeTHbIX 3agady  obyyawlmxcs MmeTojam CuHTe3a W aHanu3a
TEXHOMOMMYECKNX CXEM;

+ CdopmupoBaTb HaBbIKU MPaKTUYECKOro O000OLLEeHNA AaHHbIX, UX OLUEHKW, MOATOTOBKM W MNpeacTaBrieHus
OTYETOB, HayYHbIX NyOnvkauun n ny6rmMyHOM 3almTbl pe3ynbTaToB paboThbl.

1.3 TpeboBaHus Kk NnpegBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMINH:

TeopeTnyeckMe OCHOBbI UHXEHEPHOWN 3aLLMTbl OKpY>KatoLLen cpeabl

MpoMblLLeHHas 3Konorus
MogaenvpoBaHue NPOoLIECCOB 3aLLMTbLI OKpYXatoLLein cpeapi

2 KOMNETEHUMUN OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-3: CnocobeH ocywecTBNATL pa3paboTKy U 3KOIOro-akOHOMM4Yeckoe 060CHOBaHue NylaHOB BHEAPEHUA
NpUPOAO0OXPaHHOM TEXHUKU U TEXHOJIOTUM B OpraH1M3auum

3HaTb: OCHOBHble MpaBuiia M MNpUeMbl OMpeaeneHus ueneid M 3ajay Hay4yHOMNpPaKTUYECKOW AeATeNbHOCTM Ans
pa3paboTKM M 3KONOrMYeckoro 060CHOBaHUS BHEAPEHWUS NPUPOAOOXPAHHBIX TEXHOMOIUIA

YMeTb: - [EMOHCTpMpoBaTb pesynbTatel paboTbl C  COOTBETCTBYHOLUEH HOPMATUBHOM  JOKYMeHTauuen,
apryMeHTMPOBaHHO OrpaHMYMBaThL KPYr M3yyaemblX MPOLECCOB W SBMEHUA UM WUCMOSb3yeMblX METOAOB M3 yucna
noTeHUManbHO AOCTYNHbIX AN 060CHOBAHUS NNAaHOB UCMONb30BaHWS NPUPOLOOXPAHHOW TEXHUKM

BnageTb: HaBblkaMW OLEHKM MOJTyYEHHbIX Pe3ynbTaTOB WCCEAOBaHUS MM peLLeHust MHOW MpUKNagHoOW 3agayu,
COOTHOCSI MX C M3Ha4yanbHO OnpeAerneHHbIMU LensMu U 3agadaMu BHEAPEHUs] TeXHWYE €eCKUX PeLUeHM 3aluThbl
OKpY)KatoLLlen cpeapbl

MK-4: Cnoco6eH ycTaHaBNMBaTb NPUYNHbI M NOCNEACTBUS aBapUNHbIX BbIGPOCOB U COPOCOB 3arpsi3HAIOLLUX
BelleCcTB B OKpYyXaloLlyl cpeay, NoAroTaBrnvMBaTb NpeanoXxeHus no npeaynpexneHnto HeraTUBHbIX
nocnepcTBuUmn

3HaTb: TUNOBbLIE METOAbl M CNOCOGbLI BLINOMHEHUS SKCMNEPUMEHTaNbHOM UccnefoBaTesbCkon paboTbl UMK peLleHUst UHbIX
NpVKNagHbiX 3agay Ans yCTaHOBNEHUS NPUYMH aBapUiHbIX BbIGPOCOB U CEPOCOB MOSMIOTAHTOB B OKPYXXaKoLLYIO cpeay

YMeTb: onpefensTe MEpapXuUYecKyld CTPYKTYpy LUenei U 3agady UCCNedoBaHWust UMM MHOW NpuWKagHoW 3agjavn ans
YCTaHOBMEHMS NPUYMH U NOCNEACTBMI aBapUiiHbIX BbIGPOCOB M COPOCOB, BbIGUPATh BCNOMOraTefibHOe U UCTbITaTeNbHOE
06opyaoBaHue, XMMUYECKYH0 Nocyay, PeakTMBbl U MaTepuarnbl B COOTBETCTBUM C HAYYHOMCCNEAOBATENLCKUMM 3a4a4amMm

BnapeTtb: MeTogamMu KOHTPOMS MPaBUIIBHOCTU MNPUMEHEHMS MeTodoB (MeToauk) u  cnocoboB npoBedeHus
3KCNepuMeHTanbHOM paboTbl NpuM MNOArOTOBKE MNPEOSsIOKEHUA MO NpefynpexneHuio HeraTyMBHbBIX  BO3OEWCTBUIA
3arpsA3HAKLLMX BELLECTB Ha OKpYXXatoLyo cpefy, HaBblkaMu BbISIBIIEHMS U OLLEHKN NOTEHUManbHbIX NCTOYHUKOB PUCKOB U
onacHocTen




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

O |KoHTtakTHas
<
%m pabora WNHHoBaU.
HanmeHoBaHWe 1 cogepxaHvne pa3genos, o Z CP hOPMbI
TEM U y4eObHbIX 3aHATUI % g | ek Mp. (vachb) BAHSITHIA
O § (vacbl) | (vachi)
=
Pasgen 1. MeTopgonorus Hay4HbIX
nccrnegoBaHumn
Tema 1. dunocodckue, ob6LEeHay4YHbIE,
YacTHble U cneumanbHble MeToAbl Hay4YHOro
nccrnenoBaHus. TeopeTuko- 1 7 un
MeToaonornyeckmne OCHOBbI Hay4HbIX
nccrnegoBaHui. MeTogonorus HayKu.
OcHoBHble meToabl HAP.
Tema 2. KommyecTBeHHble U3MeEpPEHMS.
Xapaktepuctnka pesynbTaTtoB W3MepeHun
Kak cnydavHblx BenuyuH. [lorpewHocTn
N3MepPEHNI. dopmbl npeacTaBneHus 1 4 8 vn

KOHEYHbIX pe3yrnbTaToB U3MEPEHUN.

MpakTnyeckue 3aHsaTUS. PacdyeTHoe 3agaHne
Ne1 - MaTepmanbHbii 1 TennoBow GanaHc
npv NPUroTOBNEHUN "N3BECTHOBOIO MOJOKa".

Pasgen 2. lnaHupoBaHne u npoBedeHue
Hay4HbIX MCCNegoBaHUN.

Tema 3. BsaumopelictBue BY3a wu
npeanpuaTus B LENSX pPeLlEeHns NpyKnagHbIxX
3agay B pamkax HWPC. O6ocHoBaHue
MOCTaHOBKM WCCredoBaTeNbCKOM  3agaun. 1 11 un
OnpepeneHne akTyanbHOCTM npobnemsbi.
Pabota c wncToyHukamn wHdopmauum. Ux| 4
KpUTU4Yecknii aHanms n obobuieHue.

Tema 4. T[logrotoBka, opraHmsauua u
NNaHUpoOBaHWE Hay4yHOro UCCregoBaHUs.
Bbibop MeTogoB uMccnegoBaHust U MX
xapakTepucTuka.l'looxoabl K COCTaBIIEHUIO
nporpaMMm  WUCCReoBaHWW,  yBA3Ka  C

nverwwmMmnca BO3MOXHOCTAMMU
naboparopun. MnaHnpoBaHue 1 4 12 U
JKCnepnmMmeHTa anda npumMmeHeHnsa
KOPPENSILMOHHOrO, AnCnepcHoro,

PErpeccMBHOrO aHanmsa.
MpakTuyeckne 3aHsATUSA. PacueTHoe 3agaHmne

Ne2 - OnpegeneHve agmnabatuyeckom
TemnepaTypbl ropeHus OpraHn4ecKkux
BelllecTB

Paszgen 3. O600LeHre Nony4eHHbIX JaHHbIX
1 nx nyérnvyHoe npeacTaBneHue.

Tema 5. OnpegeneHve aTanoB u 3agady B

Hay4YHOWN paborTe. Cratnctnyeckas
obpaboTka pes3ynbTaTOB  3KCMNEPUMEHTA.
OcobeHHOCTM  noaroToBkM  pedbepatos, 1 11 un

0O0KNaaoB U KypCoOBbIX pa60T. Hanncanue n
Od)OpMJ'IeHVIe BbIMYCKHbIX pa60T CTyaeHTaMu
N unxasawurta.




Tema 6. O6o6LweHune pes3ynbTaToB
nccneaoBaHus. Hanucanne Hay4Ho-
nccnegoBaTenbckoro ortyeTa, odopMmneHue
Hay4HbIX cTartei n TE31CoB ans
onybnukoBaHWs B XypHanax, COOpHMKax |
TpyQax, noaroToBKa [AoKnagos Ha
KOHbepeHLMN, KOHFPEeCChl, CUMMO3UyMbI U T. M.

Paszpgen 4. OCHOBHble NPUHUMUMbLI Hay4HOM
aesarenbHocTn.  OpraHusauus Hay4HO-
nccnegoBaTenbckon pabotel B Poccuiickon
degepauymm

13

nn

Tema 7. Cneunduka Hay4HOro nccnegoBaHus.
[MOHATUIHBIN annapar Hay4Horo
nccnegoBaHvs. YnpaeneHue B cdepe Hayku.
YuyeHble CTEMeHn UM yyeHble  3BaHus.
MogroToBka Hay4HbIX n Hay4HoO-
negarornyeckux kagpos B Poccuw.

Tema 8. Knaccudmkaums Hay4HbIX
yupexneHun. dopmbl opraHmsaumnm "
ynpaBneHuss Haykon. Kputepum HaydHoOro
3HaHMA B XMMUYecKoW TexHonoruu. HayyHo-
nccregoBaTenbckas OesTenbHoCTb B
Poccuinckon degepaunu.

13

nn

Wtoro B cemecTtpe (Ha kypce anst 3A0)

13

nn

KoHcynbTaumm n npoMexyTodHas attectauus
(3auver)

88

Pasgen 5. M3bickaTenbHasa pabota u Hay4yHoe
TBOPYECTBO.

Tema 9. MpakTuyeckme 3aHATYUS.
JlntepaTypHbIi 0630p no Teme BKP. Otnyeckue
HOpMbl  Hay4yHoW paboTbl. LintmpoBaHue.
OcCOBEHHOCTM MPUMEHEHUS LUTAT B Hay4yHOM
uccrnegosaHun. loaroTtoBka, opraHv3aumst u
NNaHUpoBaHWE  HAY4YHOro  UCCrefoBaHus.
Beibop MeTOomOB  wuccrnegoBaHuA U KX
XapaktepucTtuka. TexHomnornss npoBefeHus
Hay4HOro aKCnepuMeHTa.

Tema 10. MNpakTuyeckme 3aHsaTus. 3agaHne Ne1i
- 3agayn Ha nNepBbli 3aKOH TEPMOANHAMMKN.

18

Tema 11. MNpakTuyeckme 3aHsaTus. 3agaHne Ne2
- Bagaun Ha onpegeneHve cpegHen M
NCTUHHOW TENINIOEMKOCTW.

11

Tema 12. MNpakTnyeckne 3aHatms. 3agaHne Ne3
- 3agayn no TEPMOXMMUMN.

10

Paspen 6. bBasoBble ocHOBbI  y4ebHO-
ncenegoBaTenbCKon AesATENbHOCTU

10

Tema 13. MpakTunyeckme 3aHATUS.
MHdopmaumoHHoe  obecneveHne  Hay4yHo-
nccrnegoBaTenbCKoro npouecca.
MHdopMaLmoHHasa ceTb UHTEPHET U Hay4vHble
nccrnegoBaHus. BHeaopeHne pesynbTatos
nccrnegoBaHnss B MpakTUKy. Buabl HayyHoW
npoaykuunn. Ponesas urpa «BbicTynneHve Ha
Hay4HO-NPaKTU4eCKon KoHdepeHuun".

Tema 14. MNpakTndeckne 3aHatms. 3agaHne Ned
- 3agaun Ha BTOPOM W TpeTUnM 3aKoH
TepMoanHaMuKn (SHTpONUS).

18

PU

Tema 15. MNpakTuyeckme 3aHaTusa. 3agaHune Ne5
- 3agayn Ha 3aBUCUMOCTb TennoBoro acddekra
oT Temnepatypsbl (ypaBHeHue Kupxrooa).

10




Tema 16. lNpakTuyeckme 3aHaTMA. 3agaHue
Ne6 - 3agaum Ha onpegeneHue nsobapHo-
M30TEPMUYECKOrO NMOTEHLMana N KOHCTaHThI 2 10 T
paBHOBECUS, UHBAPNAHTHOCTb XMMWYECKOrO
B3aMMOAENCTBUS.
Utoro B cemecTpe (Ha kypce ansa 3A0) 16 88
KoHcynbTauuu n npoMexyTovHas 025
atTectauusa (3aver) '
Bcero koHTakTHasa pa6orta u CP no 32,5 176
AVUCLUMUMNIINHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUS pe3yribTaToB 00y4YeHus
5.1.1 NMokasaTenun oueHUBaHUA

Kopg HanmeHoBaHme oueHOYHOro
MokasaTenu oueHnBaHWA pesynbLTaToB 06yyYeHus
KOMMeTeHuuUn cpeacTea
KnaccudumumpyeT OCHOBHble  HanmpaBneHUs  pasBUTUSA  Hay4HbIX
uccrnegosaHum B cgepe
TEXHUYECKUX  3HaHUW  ans akonormyeckoro  o60CHOBaHUS
NPYPOLAOOXPAaHHbBIX TEXHONOMMN Bonpocbl ansa YCTHOro
1K-3 OcywecTenseT nouck nHdopmaLum no nosydyeHHoMmy 3agaHuio, cbop m|cobecenoBaHus,  npakTUKO-
aHanu3 gaHHbIX, He0B6X0ANMbIX ANsi PELUEHUsI MOCTaBIEHHbIX 3a4ay Mo |OpMEeHTMPOBaHHbIE 3a4aHus,
Hauny4yLWwnm JOCTYNHbIM NPUPOAOOXPAHHBLIM TEXHONOMMAM oTyet no YUP
Mcnonb3yeT cucTemMatMsaumio  HayYHO-TEXHWYECKON WHopMaumu,
COOTHOCA C 3ajavyamy BHEAPEHUS TEeXHWYECKMX peLleHUi 3awuThbl
OKpy>KarLLen cpeabl
O6bAcHAeT BbIGOP HanpaBneHus, CYLHOCTU, CTPYKTYpPbl, CoAepKaHns
N NOTrMKN Hay4YHOro MccrefoBaHus ANs BbISBNEHUS NPUYUH aBapUMHbIX
BbIGPOCOB 1 COPOCOB 3arpAsHUTENEN B OKPY>XKatoLLyLo cpeay
MpumMmeHseT TeopeTudeckue M MNpakTUYecKue 3HaHWS B OpraHmsaumu
g Bornpocel ans yCTHOro
npoBeAeHns Hay4Ho-uccregoBaTenbckon paboTbl, aHanuampyeT 6aHk
cobecefoBaHus, MNpaKTUKO-
MK-4 OaHHbIX MO OOBbEKTYy MWCCNefoBaHWsi, OLEHMBAEeT [OOCTOBEPHOCTb

3KCMNepVMEHTanbHbIX AaHHbIX AN YCTAaHOBMNEHNUSI BO3MOXHbIX NMPUYUH U
nocneacTeuii aBapuiiHbIX BbiIGpocos 1 cbpocoB

OcyulecTBnsieT paHXuMpoBaHWe TeXHOCMEPHbIX Npobrnem, Ucnonb3yeT
npueMbl «MO3rOBOrO «LUTypMa», MOAroTaBNMBaeT NPearioXeHus Ans
BbISIBNEHMS U BNOKMPOBAHMSA NOTEHUMANbHbLIX UCTOYHUKOB  OMACHOCTEMN

OPWEHTMPOBaHHLIE 3aaHus,
otyet no YUP

5.1.2 Cuctema un KpMTEPUM OLLlEHMBaHUSA

LLikana oueHmnBaHus

Kputepum oueHnBaHusa cpopMmMpoBaHHOCTM KOMMNETEHLUN

YcTHOe cobecenoBaHune

MucbmeHHas paboTa

3ayTeHo

OO6yyaloWminca BbINOMHU  pacyeTHble U
NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHusa UMK
npeacTaBun pacyeTHble 3ajaHus 1 oTveT
no YWP. [onyckan HecyLleCcTBEHHble
owmMbkn B OTBETE Ha  BOMpPOCHI
npenogasatens. YuuTbiBaoTca  Gannbl
HaKOMNseHHble B TeYeHne cemecTpa.

He npegycmoTpeHo

He 3auTteHo

Obyuvarowmica He BbINOAHWUA (BbINOMHWNM
YacTMYHO)  pacyeTHble U MpPaKTUKO-
OPUEHTUPOBaHHbIE  3adaHuMs  UNU  He
npeacTaBui pacyeTHble 3afaHust U oT4eT
no YWUP. Jonyckan cyllecTBeHHble
owmMbkn B OTBETE Ha  BOMpPOCHI
npenogasatens. He yuutbiBaloTcs Gannbl
HaKoMmneHHble B TeYeHne ceMecTpa.

He npegycmoTpeHo




5.2 TunoBble KOHTPOJNbHbIE 3aA4aHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpoOCoOB
Kypc 4

1 Ha nprnmepax packpbiTb CBA3b HAY4YHOW U TEXHUYECKOWN AEATENBHOCTH.

2 UT0 ABNsieTCSa TexHUYeckum obbekTtom? MprBecTu Nnpumepsl.

3 YTto HasbiBaeTcs TexHMYeckon cuctemon? MpuBectn npumepsl

4 B 4em CyLHOCTb 3aKOHa NPOrpeccMBHON 3BOSOLIMM TEXHUKN.

5 lMosicHMTe cyTb 3aKOoHa COOTBETCTBUA MeXAy (DYHKUMEN U CTPYKTYPOU
TEXHNYeCcKoro obbLekTa.

6 PackpbITb CNeacTBus Tpex 3aKOHOB CTPOEHWS 1 Pa3BUTUS TEXHUKN.

7 Kakne BbiBatOT TEXHNYECKME (DYHKLMM NO BAKHOCTM U C NO3ULMMN YOOBMNETBOPEHUS MHTEPECOB noTpeburena?

8 B uem cocTouT OTnUYMEe KOHCTPYKTUBHON (PYHKLMOHANbHOW CTPYKTYPbl OT NOTOKOBOW?

9 OnvwunTe YeTbipe rpynnbl eguHoro Habopa kputepues. KpaTko NOSACHUTE CYLLHOCTb KaXXAoW rpynmnbl KpUTepues.

10 BbibeprTe 06BEKT 1 NpUBEANUTE NPUMEPHI KPUTEPUEB.

11 Ha kakue aTanbl genuTcs noctaHoBka 3a4adn?

12  |Y70 Heobxoaumo nmeTb n3obpeTaTento Npu peLleHUn 3agadv MeToaoM 3BPUCTUHECKUX NPUEMOB?

13 Kak ocyluecTBnsgeTca nocTaHOBKa 3agayun Npy NpUMEHeHUn Kaxgoro metoga?

14 Mepeyncnute atansl NnposBegeHns ceaHca MA.

15 Ha yem ocHoBaH meToA MO3roBoro wTypMa? Hasosute mogndmkaumm metoga MA.

16 B kakoM 13 MmeTodoB cocTaBnseTcsa Tabnuua anbTepHaTUBHLIX BApMaHTOB
NCMOITHEHMS NMPU3HAKOB 0ObekTa?

17 BbibepuTe kakon-nmbo 0OBLEKT 1 BbIAENUTE Y HEFO KOHCTPYKTUBHbLIE U
Apyrve npusHaku.

18 UTo 03HayaeT TEPMUH «anropuTmM»?

19 YUto popmynupytot B8 APUN3?

20 Yem nonb3yloTca Ans ycTpaHeHus npotusopeyumin B TPUN3?

21 Kak knaccuduumpyeTcs Hayka U KakoBO coaepaHue kaxaomn obnactu
3HaHNA?

22 MpuBeguTe NpuMepbl CBA3N Hayku, kak cdepbl AeaTenbHOCTU YenoBeka
Ha Nosy4YyeHne HOBbIX 3HAHUN, C MPOU3BOACTBOM U TEXHUKOMN.

23 Kak ocylecTBnsieTca opraHusaums Hayku B P®?

24 Kak npoBoauTCcsa nogrotoBka HayYHbIX kagpos B Poccun?

25 B 4yem cocTonT CyLHOCTb N (OYHKLUUKN 3HAHUA?

26 PackpoviTe cBsi3b NOHATWA MO3HAHWS (Kak NpoLecca ABMXKEHMS MbICN) C NPAKTUYECKON AeATENbHOCTBLIO
(npakTukon).

27 PackpoviTe cBsi3b NOHATMA MO3HAHWS (Kak NpoLecca ABMKEHMS MbICIN) C NPAKTUYECKON AeATENbHOCTBLIO
(npakTukon).

o8 B yem cyLHOCTb YyBCTBEHHOIO NO3HAHUA 1 pauMoHanbHoro? Kakne aHaHus dopmMupyeT Kaxgoe U3 aTux
NO3HaHUN?

o9 B 4eMm CyLWHOCTb YyBCTBEHHOIO NO3HaHUA U pauuoHanbHoro? Kakme 3HaHusa hopMupyeT Kaxgoe U3 aTux
NO3HaAHUN?

30 PackpoiiTe CyLLHOCTb MbILLNEHUN — FIOTMYECKOM PacCyXAeHUN YernoBeka — C NOMOLLbIO MOHATUSA, CYXXAEHUS 1
YMO3aKITHOYEHNS.

31 Mepeuncnute 1 packpownTe CyLLHOCTb 3TanoB NpoLecca Hay4YHOro nccnegoBaHus: BO3HUKHOBEHME naew,
opMMPOBaHUSA MOHATUS, CYXXOEHWUS, BOSHUKHOBEHME rMnoTesbl, NpeBpaLleHne rmnoTesbl B 3aKOH.

32 PackpowiTe CyLHOCTb METOAONOMU, Kak pyKoBOACTBA ABVXXEHUS MbICIIN OT HE3HAHUSA K 3HaHUIO.

33 Kakve uenv umeeT Hay4yHoe 1 Hay4yHO-TEXHMYECKOe TBOPYECTBO?

34 . PackponTe HanpaBneHHOCTb Hay4HbIX UCCregoBaHMI NO BUgam CBSA3U C
Npon3BOACTBOM.

35 Kak gendarcsa HayyHble nccneaoBaHus no LeneBomMy HasHavyeHuno? Kakme NcTouHukM omHaHCpoBaHUS MOryT
ObITb HaNpaBneHbl HA Hay4YHblE CCNEef0BaHNS?

36 OnewwnTe geneHne Hay4HbIX UCCNEAOBaHWIN MO CTENEHW BaXHOCTU 1
HanpaeMEHMIO.

37 PackpowTe aTanbl Hay4YHO-UCCneaoBaTenbCknx pabor.




38 |YTO OTHOCKTCA K MHTENMEKTyanbHon cobcTBeHHOCTU? Mepeuncnute 06beKTbl NPOMBbILLIEHHON COBCTBEHHOCTH

39 OTHOCATCA NW Hay4Hble CTaTbh K 06bekTam aBTopckoro npasa? O6ocHymTe.

40 Kakue 3akoHbl PO genctBytoT B obnactu nHTennekTyanbHon COGCTBEHHOCTN?

41 Packpovite noHATUE «1M30bpeTeHne» n Ha3oBUTE ero OTNNYNe OT OTKPbITUS.

42 Yem gomkHo obnagaTb naTeHTOCnocobHoe nsobpeTteHne?

43 HasoBuTte BMAbI OXpaHseMbIx 06BEKTOB n3obpeTeHus, npuseante npumepsbl.

44 ObLme KpUTepUn Hay4yHOro 3HaHUS.

45 MpuHLMNbBI NPUNoXeHUsa hopMarnbHON NOrMKM K yHAaMeHTanbHbIM Hay4YHbIM UCCIeg0BaHNUAM.

46  |OcobeHHOCTM NPUNOXEHUS 3aKOHOB hopMarnbHOM NOMMKN K NPUKNAAHbIM Hay4YHbIM UCCEA0BaHUSAM.

Kypc 5

47 OcobeHHocTM paboThbl ¢ MCTOYHMKaMKN MHOPMaLMK Mo Npobremam 3allmTbl OKpyXatoLen cpeapl.

48 0O606LLeHNe NTepaTypHbIX CBEAEHWI, UX aHanu3 n popmMynmpoBaHue Lenen n 3agay Hay4yHoro nccrneaoBaHus.

49  |®opmynupoBaHue nraHa Hay4HbIX UCCReaoBaHWiA.

50 dopmynunpoBaHue BbIBOAOB MO pesyrbTaTaM aKcnepyMeHTanbHon paboTbl U TEOPETUYECKOro nccreoBaHus
npobnemel.

51 Mopsimok NOAroTOBKM OTHETa MO BbINOMHEHHBIM paboTam ¢ yyeTom TpebosaHun FOCT.

5, |BreHMe nepcnektus pa3paboTaHHbIX TEXHUYECKNX peLLeHN ANS NPakTUYeCcKoro NCNonb3oBaHNUs 1 pa3BuTUs
HanpaBreHns nccnegoBaHun.

53 MocnepoBaTenbLHOCTL pacyeTa MaTepuanbHOro U TennoBoro 6anaHca B XMMMUYECKOW TEXHOMNOMUN C
MCMNONb30BaHNEM TEPMOAVHAMMUKU.

54 |10 Takoe sHTanbMus, U TennoTa o6pasoBaHus BeLlecTa?

55 |10 Ha3sbIBaeTCcsa BHYTPEHHEW aHepruen?

56 OxapakTepu3ynTe aKkCnepumMeHTanbHble METOAbI OnpeaeneHnst TennoobpasoBaHus 1 TEMNOBbLIX 3(EKTOB.

57 Mepeuncnute TepMmognHaMU4eCcKne METOAbI pacyeTa TENIOEMKOCTEN rasa, TBepAbIX Ten U XXUOKOCTEN.

58 Kak nameHsetcsa tennosou adhdekT peakuun ¢ yBennyeHmem temnepaTypbl, €CNm TenfI0EMKOCTb CUCTEMbI NPr
peakumu ysenvymsaetca?

59 CBs3aHO N1 3Ha4YeHne KOHCTaHTbl paBHOBECUS C (POPMON 3anncu CTEXMOMETPUYECKOTO YpaBHEHUS
paBHOBeCUA?

60 CywHocTb 3akoHa Knpxrodda. 3aBncnmocTb TennoBoro agpdekta oT Temneparypbl.

61 |Jante onpegeneHne MONEKynsapHOCTU U NOPSAKa XMMUYECKON peakLmu.

62 MpuBeguTe ypaBHeHWSA ANs peakuuii HyneBoro, NepBoro, BTOPOro U TpeTbero nopsiakos. Mpusegute
Pa3MEpPHOCTMN KOHCTaAHT CKOPOCTEN peakumii pasnmyHoro nopsaka

63 M3noxuTe CyLHOCTb 3KCMEPUMEHTANBHOrO MeTOAA onpeaerieHns nopsiaka XMMUYECKO peakumm u sHeprum
aKTMBaLunu.
OHeprns akTuBaLUmmM XMMUYECKOW peakunn, ee CyLHOCTb, MpakTUYeckoe 3HavYeHne 1 CcBA3b C TeMnepaTypHoun

64 3aBNCUMOCTbIO CKOPOCTU peakuun. MNoyemy CKopoCTb XMMUYECKNX peakLuin Bo3pacTaeT B NPUCYTCTBUU
KaTannsaTopoB?

65 Kak BnusieT Temnepatypa v gaBneHue Ha ha3oBoe paBHoBecue? Kak 3aBUCUT YMCIO HE3aBUCUMBbIX
nepemMeHHbIX OT KOnM4ecTBa KOMMNOHEHTOB?

66 nUWnTE ABYXKOMMOHEHTHYIO AnarpaMMmy pacTBOpUMOCTM coner B 6e3BogHon dopme. B yem ocobeHHOCTH
AvarpaMmmMm COCTOSHUS C KPUBBIMU PACTBOPUMOCTU C SIBHBIM Y CKPbITBIM MakCUMyMOM?

67 M3noxuTe MeToauKy pacyeTa M30TepMUYECKOro NcnapeHns 1 oxnaxaeHus pacTBOpOB CONen.

68 OnuwmnTte meToapbl rpadnyeckoro N3obpakeHnss TPOMHbBIX cMcTeM. YTo Takoe nonutepma TPONHOWM CUCTEMBI?
N306pasnTte n3otepMmyecknue ce4eHnss NonnTepmel.

69  |B Kakux cnydasx numeeTtcsi HEOOXOAMMOCTb NPUMEHEHUS KaTannM3aTopoB?

70 Kakve dakTopbl BIMSAIOT HA CKOPOCTb TOMOMEHHbIX KaTannTuyecknx peakunin? B yem CyTb KUCIIOTHO-OCHOBHOTO
KaTanusa u kakoBa porb CooTHoleHus BpeHcTtena?

71 |2Kve Bbl 3HaeTe Teopuu reTeporeHHoro kaTanusa? N3noxuTe KpaTko UX CyLHOCTb. Kakne YacTHble npoueccs!
MOTYT NMMMUTUPOBATb OOLLYI0 CKOPOCTb reTEPOreHHO-KaTanMTUYeCcKoro npouecca?
OnuwnTe ycrnoBus, Koraa KkatanuTuyeckuin NpoLecc npotekaeT B 06nactu BHeLWwHen auddysnm, B obnactu

72 |XMMUYeCKOW KMHEeTWKN UK e B 06nactu BHyTpeHHeln anddy3nn? N3bmpatensHOCTb U akTUBHOCTb
KaTanusaTopa.
HanvwuTe ocHoBHbIE TepMoaMHaMmyeckue opMyrbl NpoLecca BbinapusaHus. Kakne dnsmnko-xummyeckme

73  |nonoxeHusi 0 pacTBOpax MOOXeHbl B OCHOBY MPOLLECCOB BbinapuBaHus. Kakum obpa3om co3gaeTcs Bakyym B
BblNapHbIX YCTaHOBKax?
Ha3oBute JOCTOMHCTBA 1 HEQOCTATKM HACbILEHHOro BOASHOro napa Kak NpoMbILLIEHHOro TennoHocuTens. Kak

74 onpefensoT pacxof napa Ha HarpeBaHne XonogHoro TennoHocutena? MNepeyncnute JOCTOMHCTBA U

HeOOCTaTKMN Harpesa TOMNOYHbIMU ra3amMmu.




CoctaBbTe MaTepmaanbM 1 TennoBow 6anaHchbl npouecca BbinapuBaHua. Kak onpenennTtb TeMneparypy

75 KMMEeHUsA pacTBopa Npu BbiNapyBaHWW.
PackpoviTe cyLHOCTb Npouecca XXUAKOCTHOW 3KCTPaKUUKN 1 ykaxkuTe obnacTtu ee npumeHeHus. Kakne

76 TpeboBaHUs NPeabABNATCA K 3KcTpareHTam? Kakumm npevmyllectBamm obrnagaeT npoLecc aKCTpakumm no
CpaBHEHMWIO APYTMMX METOL4AMMW pasdeneHnst XXUOKUX cMecen?

77 Buabl aHeprum n nx NpespaTnmMocCTb. OkcepreTnyeckun 6anaHc. NoTtepn akceprum. SKkcepreTuyeckui
KO3(pp1UMEHT NonesHoro 4encTeums.

78 Jkceprus TeNNoOBOro NoToka. JkcepreTnyeckas TemnepaTypHas q[)yHKLl,I/IﬂN. OkcepreTuyeckut banaHc
TennoobmeHHOro annapaTta, NpuYMHbl NOTEPb AKcepruun, akcepreTndeckni K.

79 KcepreTudeckuin 6anaHc BbiNapHOro annapara, NpUYnHbI NoTepb 3Kceprun, akcepretudeckun Krm.

80 dopmynmMpoBaHme nnaHa Hay4HbIX UccrnegoBaHui.

81 UTo Ha3blBaeTCst BHYTPEHHEWN 3HEprmen?

82 MocnepoBaTenbHOCTb M OCHOBHbIE NpaBMiia OCYLLEeCTBNEHNS SKCNEpPUMEHTarnbHbIX paboT, oueHka
[OCTOBEPHOCTWN Hay4HbIX JAHHbIX.

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

84 OcobeHHOCTM NOArOTOBKM Matepuanos K NybnuyHomy Aoknagy ¢ yd4eToM ayantopumn.

85 Kak BnuvsoT TemnepaTtypa 1 KOHLEHTpaLmMs pearmpyroLmnx BeLwecTB Ha CKOPOCTb peakumni?

86 MpuBegute ypaBHeHus ans peaKvalVl HyneBoro, NepBoro, BTOPOro 1 TPETbEro NopsiAKos. MpuBegute
pa3MepPHOCTM KOHCTAHT CKOPOCTEN peakumii pa3nnyHoro nopsigka

87 MprBeauTe 0CHOBHbIE YpaBHEHMS, ONMChIBaOLWMe npoueccol agcopbumm n gecopbunn.

88 3HayeHVe aKTMBHOW MOBEPXHOCTU KaTanusaTtopa npu XMMmMYecknx nporeccax. Kakme HaydHble KoHLenuum
niexxat B OCHOBE Moncka onTumMaribHoOro katanusaropa?

89 Hanuwwute peakumm noHHoro obmeHa. O6bscHMTE, YTO Takoe u3bepaTenbHOCTL U CNeundUYHOCTL NUOHUTOB.
Ob6bsACHUTE MeXaHN3M MOHHOTO OOMeHa Ha NPUPOAHbIX  CYNbOOOMEHHbBIX MOHUTAX.

90 OkcepreTuyecknin 6anaHc BeINApHOro annaparta, NPU4MHbI MOTEpPb aKceprun, akcepretmudeckmi Krm.

91 Kak BnusieT Temnepartypa v gaeneHune Ha ha3oBoe paBHoBecne? Kak 3aBUCUT YMCMO HE3aBUCUMbIX
NepPeMEHHbIX OT KONM4YeCcTBa KOMMNOHEHTOB?

92 Hanuwwute peakumm noHHoro obmeHa. O6bacHMTe, YTO Takoe n3bepaTenbHOCTb U CNeLNEUYHOCTL NOHWTOB.
Ob6bsACHUTE MexaHn3M MOHHOTO OOMeHa Ha NPUPOAHbIX  CyNbOOOMEHHbBIX MOHUTAX.

93 CocTaBbTe MaTepuanbHbI 1 TENNOBOW BanaHckl Npolecca BbinapueaHus. Kak onpegennte Temnepatypy

KMMNeHWUs pacTBopa Npwv BbiMapuBaHUK.




5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHNA (3agaym, Kenchbl)

TpeboBaHus K s3bIKy 1 OHOPMITEHNIO CTYAEHYECKON Hay4YHON paboThbl.
MpouuTanTe NpMBEOEHHBIN HUXE TEKCT, B KOTOPOM MponyLleH psa cros. BeibepuTte M3 npegnaraemoro cnucka
crnoBa, KoTopble Heo6Xxo04MMO BCTaBMTb HA MECTO MPOMYCKOB.

«MaBHbIM CTEPXXHEM paboyero nnaHa aBnaeTcsa cTpykTypa 1) no rnaesam, 2) n naparpadam.
Kaxgbln camocToaTenbHO mnccnegyembin 3) AOMMKeH ObITb OPraHNYeckon YacTblo TEMbl M NO3BOSIATE U3YYUTb €e
Hanbonee NONHO, BCECTOPOHHE, Tak, YTODObI BbiNyckHas paboTa cTana 3akoHYeHHbIM MccriegoBaHMeM. HasBaHus rnas,
pasgenos 1 naparpadoB, MX KONMYECTBO M 06beMbl B npouecce paboTbl MOryT MeHATbCS. 4) 3[eCb BbICTynaeT,
npexae BCEro, Hannyne matepunana. 3atem paspabaTbiBaeTCA BHYTPEHHSS CTPYKTYpa KaXkao CaMOCTOATENbHOM YacTu
BbINyCKHOW paboTbl, onpedenseTcsl KONMYECTBO M XapakTep BOMPOCOB, KOTOpble npeanonaraetcsd uccrnegosaTb, UX 5)
, Flornyeckas CBsi3b, B3aMMO3aBUCUMOCTb, NOgYNHEHHOCTb.» CroBa B CMCKe AaHbl B UMEHUTENbHOM Nagexe.

Kaxxgoe crnoBo (crnoBocoveTaHne) MoXeT ObITb MCMNOMb30BaHO TONbKO OAWNH pas.

Bbibupaiite nocnegoBaTenbHO OAHO COBO 3a APYIMM, MbICIIEHHO 3anoniHAsa Kakablii nponyck. O6patute
BHUMaHWe Ha TO, YTO B CUCKe CrnoB borbLue, YeM BaM NoTpebyeTcs Ansa 3anorHeHUsi NPOMnyCcKOB.

Cnmcok TepMuHOB: 1) KypcoBas; 2) croBo; 3) Bonpoc; 4) BeinyckHasa paboTta; 5) npeagen; 6) pasgen; 7) NyHKT; 8)
KpuTepuin; 9) gokasaTenbHocTb; 10) nocnenoBaTensHOCTb.

MeToauka Hay4HOro UccrieaoBaHus.
BcTaBbTe Nponycku B TEKCT.

Y7066l NONy4eHHass uHdOpMaLUsi Morna UCNomnb30BaThCs, MPUYEM MHOTOKpPaTHO, Heo6XoaAMMOo ee XpaHuTb. 1)
0 ato cnocob 2) MHOPMaLMN B NPOCTpaHCTBE M BpemeHu. Cnocob xpaHeHus
NMHOpMaLMKN 3aBUCUT OT ee HocuTens, 3To MoryT ObiTb LIkHUrall6mnbnuoTeka, kapTuHallMmy3en, potorpacdmsa-ans6om. 3)
npegHasHayeHa Ans KOMNaKkTHOro XpaHeHUst MHAOPMaLMN C BO3MOXHOCTbIO BbICTPOro fOCTyna K Hew.

4) (0aTo XpaHunuiie nHdopmMaummn, cHabxXeHHoe npoleaypamu BBOAA, NMoucka U pa3MellieHns 1 Bblaaun 5)
. Hannume Ttaknx npouenyp- rnaBHasi 0COOEHHOCTb MHPOPMALIMOHHBIX CUCTEM, OTIIMHAIOLLMX UX OT MPOCThIX
CKOMNNEHN MHPOPMaLMOHHbBIX MaTepuanos. 6) [0 npeobpa3oBaHne MHpopmaLmMm n3 ogHoro Bugaa B 4pyromu,

OCYLLECTBISIEMOE MO CTPOrnM popMarbHbIM NpaBuam.

Cnucok TepMrHOB: 1) XpaHeHne uHdopmaLmu; 2) pacnpocTpaHeHue;
3) NUHdopmaumoHHaga cuctema; 4)uHdopmauus; 5) anekTpoHHO-BbluMcAnTeNbHas mawuHa (3BM); 6) obpaboTka
NMHopMaLuu.

5.3 MeTogmnyeckue maTepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, YMeHUI, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexXyTo4YHOM aTrecTaLum M NopAaaok NMMKBUAaLUM akageMmnyeckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPoOBaHO rokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHUM TEKYLLLEro KOHTPOIA YCNeBaeMOoCTUN U NMPOMEXYTOYHOM aTTecTaumm oby4qatoLmxcs»

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA yCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

K 3aueTy gonyckatTcs CTyAeHTbl, NOMHOCTLIO BbINOMHMBLUME NNAaHOBbIE NpakTUYeckne 3agaHus.

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe

YcTHada X MuceMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNINHEe

Mpy NpoBedeHUM aTTecTauuu obyYatolmiics nonyyaeT ABa BOMPOCA U NPaKTUKO-OPUEHTUPOBAHHOE 3aJaHue.
Bpemsi Ha NoAroToBKy K yCTHOMY cobecejoBaHMIO  COCTaBnsieT He Gonee ofHOro akageMmn4eckoro vaca.

6. YYEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | Moa uspaHna | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa




Wcakosa, A. . YuebHo-nccnenoBaTenbckas Tomck: Tomckumn http://www.iprbooksh

paboTa roCcyaapCTBEHHbI op.ru/72208.html
YHUBEPCUTET CUCTEM 2016
ynpaBneHus n
pPafvoaneKTPOHUKN
Bnacos IN. I. Y4yebHo-nccnegoBartenbckas http://publish.sutd.ru/

pabota. OcHOBbl  Hay4HO- tp_ext_inf_publish.ph

nccrnegosaTtenbckon paboTbl B Crie.- CrierynTa 2015 p?id=2842
3Konornm

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

Bnacos IN. I. Y4yebHo-nccnegoBartenbckas http://publish.sutd.ru/
paboTta Cre.: crieryntg 2017 tp_ext_inf_publish.ph

p?id=2017609

6.2 NMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

1. 3BC «IPRbooksy, http://www.iprbookshop.ru

2. 3BC «CMerynTO», http://publish.sutd.ru

3.MHdbopmaumnoHHo-obpa3oBaTensHas cpega CIerynTn https://portal.sutd.ru/ ¢ obpa3oBaTenbHbIMU
pecypcamu no gUCUUnivMHe, B TOM YMCe BUaeomaTepuanamm ons npakTM4eckmx 3aHsaTUN.

6.3 MNepeyeHb NMLEH3UOHHOIO U CBOGOAHO pacnpoCTPaHsAeMOoro NporpamMmmHoro oéecne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Mathcad Education — University Edition Term

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXoAMMON AN ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

* BugeonpoekTop ¢ akpaHom,
» KomnetoTep,

* HoyTbyk.
AyanTtopus OcHalleHune
MexumonHas MynbTumeauitHoe obopyaoBaHue, creunanuampoBaHHas Mebenb, Jocka
ayauTopusi

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus
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