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1. IINTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS

1.1. lean 1 3a7a4M JUCHUTLIAHBI

Ileap ocBoeHHsI JTHCHHIVIMHBI 3aKi04YacTcss B (QOPMHUPOBAHMH Y CTYJCHTOB
MPEJICTABICHUNA O TNIAHUPOBAHUU XUMHUYECKOTO IKCIIEPUMEHTA B MPOIIecce 00yUeHUsT XUMUU.

3agaun TUCHMILINHBI:

—  pa3BUTh TNOHATUHHBIA anmapaT XUMHUHU, CBS3aHHBIA C IUIAHHPOBAHHEM XHMHYECKOTO
IKCIIEPUMEHTA B TIPOIECCE OOYUCHHSI XUMHUM;

- CO3/IaHHE YCIIOBHH JIJIS OBIIAJICHUS O0YYAOIIMMHUCS YMEHHUSIMU BBIIIOJHATH KOMIUJICKCHBIC
IKCIIEPUMEHTAJILHBIC U PAaCYCTHO-TCOPETHUYCCKUE UCCIICOBaHMUS B M30paHHOW 00jacTh
XMMHH, B T.4. C HCIIOJIb30BAHUEM COBPEMEHHBIX TPUOOPOB, IPOTPAMMHOTO O0ECTICUEHUS
u 0a3 TaHHBIX TPOGECCUOHATHLHOTO HA3HAYCHUS;

- CIOCOOCTBOBAaTh PA3BUTHIO YMCHHHA pEaIM30BBIBATh HAYYHO-HCCIICIOBATCIILCKHE U
TEXHOJIOTHYCCKHUE 3a]]a4 B 00JIaCTH XHUMHUH;

—  pa3BUTHE camM000pa30BaTEIIbHOM, HAYYHOH, HCCIEIOBATEILCKON ACSITETLHOCTH.

1.2 Iliianupyemblie pe3yJibTaThbl 00y4YeHUs

B pesynapTaTe OCBOEHHS JAHHOM JUCHUIUIMHBI y oOOydamommxcs (QOpMUPYIOTCS
CIEIYIOIINE KOMIETEHITNH:

OIIK-1. CnocoOeH BBIIOJMHATh KOMIUIEKCHBIE JKCHEPUMEHTAJIbHBIE U PACUETHO-
TEOPETUYECKHE HCCeloBaHusl B HW30paHHOM o00JacTH XUMHH WM CMEXKHBIX HayK C
WCIIOJIb30BAHUEM COBPEMEHHBIX MPUOOPOB, MPOrpaMMHOTO obecreueHuss M 0a3 JaHHBIX
poEeCCHOHAIBHOTO Ha3HAUYCHHUS.

CIIK-1. Cnoco0eH peann30BBIBaTh HAYYHO-HCCIIEOBATEIHCKUE M TEXHOJIOTHYECKHE
3a/1a4M B 00JIaCTH XUMUHU.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOMN IPOT'PAMMBI
Hucuunnuna BxoauT B biok OT]] «®DakynbTaTUBHBIE AUCHUIUIMHBL (MOIYNIH)» U
ABJIsAeTCS (PaKyJIbTaTUBHOMN IHMCUUILUIMHOM.
OcBoeHuEe IUCUUIUIMHBI HAmpaBJ€HO HAa pPa3BUTHE IOHATUMHOrO ammapara XHMHH,
CBSI3aHHOTO C TUTAHUPOBAHUEM XMMHUUYECKOTO SKCIIEPUMEHTA B Tpoliecce 00yUeHUsT XHUMUH.

3. OPbEM U COJEPKAHUE JUCIUIIJIMHBI

3.1. O0neM TUCHMILIHHBI

IToxa3aTenpb 00beMa M CIHMIIIMHBI ®opma o0yueHus
OuHnas
O06beM TUCIMIIIIMHBI B 3a4€THBIX eIMHUIIAX 2
O0beM TUCHUILIMHBI B Yacax 72
KonTakTHas padora: 12,2
Jlekuun 4!
JIaGopaTopHbIE 3aHATUS 82
KoHTakTHBIE Yachl HAa MPOMEXYTOUYHYIO aTTECTALUIO: 0,2
3auer 0,2
CamocrosiTenbpHas padora 50
KoHTposnb 7,8

! Peamusyercs B popMaTe 3I€KTPOHHOTO 00ydYeHHs ¢ IPIMEHEHHUEM JTUCTAHIMOHHBIX 00pa30BaTelbHBIX
TEXHOJOTUH
2 PeanusyeTcs B (popMaTe IEKTPOHHOTO OOYYECHHS C IPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTUH




dopma MPOMEKYTOUHOM aTTECTALUM: 3a4€T B 3 CEMECTpe Ha 2 Kypce.

3.2.CopepxkaHue U CHUILTHHBI

HaumeHoBanue pa3jaesioB (TemM)
AUCHHUIIMHBI ¢ KPATKHM CO/lepPKaHNeM

KoJ-Bo yacoB

Jlekuuu

JlabopaTopH
ple 3aHATHUS

Tema 1. Mertogosiorusi 3KcnepuMeHTaNbHON padoTbl. MeTononorus —
yueHHue 00 opraHu3aluy AeATelIbHOCTH. MeTo/bl HayYHbIX UCCIIEJOBAHUH.
OMIUpUYECKHE U TeopeTuueckue MeToipl. [IpuHIMOBI  HayyHOrO
UCCIICJOBAHMs.  OKCIEPUMEHT, KaK METOJ, Hay4YHOIO  IIO3HAHMA.
Oco0OeHHOCTH XMMHUYECKOT0 3KCHEpUMEHTa. TpeOoBaHUS K OPOPMIICHUIO
IUIaHA SKCIIEPUMEHTAIbHON pabOThl.

[\

Tema 2. Opranuszanus npouecca nNpoBeJeHNss XMMHYECKOI0
IKcnepuMenTa. [[poeKkTUpOBaHNE SKCIIEPUMEHTA. DTallbl SKCIIEPUMEHTA.
Teopernueckuii 3tan uccnenoanus. [ lnanuposanve u opraauzanus
KOMIUIEKCHBIX 3KCIIEPUMEHTAIIBHBIX U PACYETHO-TEOPETUUECKUX
UCCIIEJOBAaHUN B 00JIaCTH XUMUH.

®opmyiisl 1 apupmeTnueckue onepauuu B Excel. Onepanuu ¢ 1aHHBIMU.
Buap! u Tunel tuarpamm. Iloctpoenue npuarpamm.

Tema 3. Peanu3anusi HAy4YHO-MCCIEJ0BATEIbCKHUX H TEXHOJOTHYECKUX
3a1a4 B 00J1acTH XUMUH. OIBITHO-9KCIIEpUMEHTaNIbHas paboTa
oOyyaromuxcs 1o XuMuu. Mcrnosb30BaHle COBPEMEHHBIX IPUOOPOB,
IpOrpaMMHOro odecrieueHus U 6a3 TaHHBIX TPOPECCHOHATBHOTO
Ha3HAYEHUS B OPTraHU3aliU SKCIIEPUMEHTAILHONW paOOTHI IO XUMUH.
Craructuueckast 00padoTKa SKCIIEPUMEHTAIBHBIX JAHHBIX.
Cratuctuyeckue Kpurepuu. [IpoBepka T0CTOBEPHOCTH pe3yJIbTaTOB
skcriepuMenTa. OpopMiieHHe pe3ysIbTaTOB KCIEPUMEHTAILHOTO
UCCIICIOBAHMUSI.

Hrorn

43

84

4. YYEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM PABOTBI

OBYYAIOIIUXCHA

Tembl ns N3yyaemeblie Konunuec DopMbl Meroauyecku | Popmbl

CaMOCTOSITEIbHO BOIIPOCHI TBO CaMOCTOSITeIbH OTYETHOC
ro M3y4eHus 4acoB 0i1 padoThI ob0ecnieyeHnst ™

Tema 1. DKCIEPUMEHT, 15 Pab6ora ¢ VYuebHo- Joxma,
MeTtononorus KaK METOJ UH(POPMAIIMOHH | METOJMUYECKoe | pedepat
DKCIIEPUMEHTAIbH | HAYYHOT'O BIMHA obecrieuenue,
0ii paboThI MIO3HAHUSL. HCTOYHUKAMHU. UHTEPHET-

3 PeanmyeTc;{ B (I)OpMaTC DJICKTPOHHOI'O O6y‘l€HI/IH C IPUMCHCHUEM JUCTAHIIUOHHBIX O6pa30BaTCJ’II)HLIX

TEXHOJOTUH

4 PeanmyeTc;{ B q)opMaTe DJICKTPOHHOI'O O6y‘l€HI/IH C IIPUMCHCHUEM JUCTAHIUOHHBIX O6paBOBaT€J’IBHHX

TEXHOJOTUH




OcobeHHOCTH IMoaroroBka, HCTOYHHMKHU

XUMHUYECKOTO JIOKJIa1a,

IKCIIEPUMEHTA MOATOTOBKA

TpebGoBanus k pedepara

odopmIIeHHIO

IJ1aHa

IKCIIEPUMEHTAI

bHOU PabOTHI.
Tema 2. dopmysl ul 20 Pabora ¢ YyebHo- Joxknan,
Opranuzanus apu(pMETUYCCKH UH(GOPMAIIMOHH | METOAMYECKOe | pedepar
mporecca ¢ omepanuu B BIMH obecrieueHue,
IPOBEICHUS Excel. HUCTOYHHKAMHU. UHTCPHET-
XHMHYECKOTO Oneparu ¢ IToaroroska HCTOYHUKH

ITaHHBIMU. Buasl ’
JKCIIEPUMEHTA. - HITBL JIOKJIa/1a,

JMarpamMm MOATOTOBKA

ITocTpoenue pedepara

JrarpaMm
Tema 3. Cratucruueckast | 15 Pabora ¢ YuebHo- Hoxma,
Peanuzanus obpaboTka UH(GOPMAIIMOHH | METOAMYECKOe | pedepar
Hay4yHO- AKCIIEPUMEHTAI BIMU oOecrnieuyeHue,
UCCIIEOBATEIbCK | bHBIX JIAHHBIX. HUCTOYHHKAMHU. UHTCPHET-
X U CratucTHuecKu IToaroroska, UCTOYHHUKHI
TEXHOJIOTMYECKHUX | € KpUTEPHUHU. JIOKJIa/1a,
3a7a4 B o0yacTu [IpoBepka IIOATCOTOBKA
XUMHH. JIOCTOBEPHOCTH pedepara

pe3yIbTaToB

IKCIIEPUMEHTA.
Htoro 50

5. ®OH/JI OLIEHOYHBIX CPEJICTB JIJ151 MPOBEJAEHUS TEKYIIEN U
MPOMEKYTOUYHOM ATTECTALIUU N0 TUCIHUATIJIVHE

5.1. IlepeyeHb KOMIETEHUMH C yKa3aHHeM JTanoB HUX (OPMHPOBaAHUS B INpolecce

OCBOEHHSI 00pa30BaTeIbHON MPOrpaMMbl

KO)_I M HAUMCHOBAHHMEC KOMIICTCHIINH

Jrtansl GopMHPOBAHUSA

OIIK-1. CrocobeH BBITTOJIHSATH KOMIIJIEKCHEIC
OKCIIEPUMEHTAJIbHBIE M PAacUYeTHO-TEOPETUUECKHUE
UCCleIoBaHusl B W30paHHOW O0ONAcCTH XUMHU WU
CMEXHBIX HAyK C HCIOJb30BAaHUEM COBPEMEHHBIX
npuOOpoB, MporpaMMHOro odecreyeHust U 0a3 JTaHHBIX
po)eCCHOHAIBHOTO Ha3HAYCHHSI.

1.PaboTa Ha y4yeOHBIX 3aHATHUAX
2.CamocTosiTenbHas pabota

CIIK-1. CriocobeH  peann3oBbIBAThH Hay4yHO-
UCCIIEIOBATEIIbCKUE W TEXHOJOTWYECKHE 3aJa4il B
00J1aCTH XUMHH.

1.PaboTa Ha y4yeOHBIX 3aHATHUAX
2.CamocTosiTenbHas pabota

5.2. Onucanue mnoka3aTeJeili M KpPHUTEPHEB OLCHHBAHUS KOMIICTEHUMH Ha
PA3JIHYHBIX Tanax ux (l)Ole/lpOBaH]/Iﬂ, OInMCaHue NKaJ OlICHUBAaHUSA




Ouenn | Ypose Oran Onucanue Kpurepun [Ixana
BaeéMbl | Hb dbopMupoBaHus nokasareneiu OLICHUBAHMS | OLICHUBAHUS
e chopm
KOMIIET | UPOBaH
SHUUU | HOCTHU
OIIK- | ITopor | 1.PabGota Ha | 3Hamo: Ompoc, [lIxana
1 OBBIN y4eOHBIX - TCOPCTHICCKHUC OCHOBBI JOKJIand, OLICHUBAHUA
3aHATHAX METOA0B XUMHYIECKOI0 nabopaTopHasi | orpoca
2.CaMocTosTen | @HATH3a; POOIEMATHKY pabora Hlxana
pHas paboTa TpaMIIMOHHBIX U HOBBIX OLICHUBAHUS
pa3esioB XUMUH; JOKITana
METOIOJIOTUIECKHUE Ikana
OCHOBBI IIOJTYYCHHA U OLICHMBAHUS
XapaKTePUCTUKHU BEILIECTB 11a60paTopH
1 MaTCpHaJIOB JIA o
0if paboTHI
peurenus 3ana4 B
n30paHHOM 00J1aCTH XUMUHU
WM CMEXHBIX HAYK;
- HOPMBI TEXHUKU
0€3011acHOCTH B
71a60PaTOPHBIX YCIOBHSIX.
ymembv:
-pC€aJIM30BbIBATH CBOU
3HaHUS B 00JIaCTH XMMHH
ISl PEILICHUS aKTyaTbHBIX
TEOPETHYECKUX U
MPAKTHYECKUX 337129
COBPEMEHHOM XMMUH;
-HCII0JIb30BaTh
COBPEMEHHOE
o0opymoBaHue,
POrPaMMHOE
obecriedyeHue u
npodeccuoHaIbHbIe 6a3bl
JAHHBIX JJISl PeLICHUSI
3a71a4 B U30paHHOMI
00JIaCTH XUMUU WA
CMEXHBIX HaYK.
[Ipons | 1.PabGota Ha | 3Hamv: Omnpoc, [Mkana
HHYTBHI yqe6HLIX - TCOPCTHUICCKHC OCHOBBI JOKJIaa, OLIEHUBaHUS
i 3aHATHAX METOZI0B XUMHUYECKOTO nmabopaTopHasi | orpoca
2.CamocTosiTen | AHAIN3a; MPOOIEMATHKY pa0ora, [Mkana
pHas paboTa TpaAUIIMOHHBIX U HOBBIX pedepar OLICHUBAHHUS
pa3aenoB XUMUH; JOKITana
METOI0JIOTUYECKHE kana
OCHOBBI TTOJTyYEHHUSI U OLleHHBAHHS
XapaKTePUCTUKU BEILIECTB 11a6opaTopH
Y MaTepUaoB st .
0if paboTHI
peuieHus 3aaad B
n30paHHOM 00J1aCTH XUMHUH [Hkana
WKW CMCKHBIX HAYK; OLCHUBAHWA
pedepara

- HOPMbI TCXHUKHU




0€e30IacHOCTH B
J1a00PATOPHBIX YCIOBHSIX.
ymemn:

-pean30BBIBATH CBOH
3HAHUS B 00JIaCTH XUMHAHU
JUTSL PEILICHUS aKTyaaIbHBIX
TEOPETUUCCKHUX U
MPAKTHYECKUX 3a1a4
COBPEMEHHOUW XUMUU;
-HCIIOJI30BATh
COBpEMEHHOE
obopymoBaHue,
MPOrpaMMHOE
obecreyenne u
npodeccuoHanbHbIe 6a3bl
JTAHHBIX ISl PEIICHUS
3aja4 B U30paHHON
00J1aCTH XUMHUH WIH
CMEKHBIX HayK.

eé1adems:

- HABBIKOM COBPEMEHHBIMH
pacueTHO-TEOPETUICCKUMHU
METOJAMU XUMUH MIPH
pelIeHnn
po(heCcCHOHATTPHBIX 3a/1a4.

CIIK-1

ITopor
OBBIN

1.Pabora Ha
y4eOHBIX
3aHATUAX
2.CamocrosiTen
bHas paboTa

3Hamp:
- COBPEMEHHBIE CIIOCOOBI
MIPUMEHEHHUS
coBpeMeHHbIX [T-
TEXHOJIOTH 1pH cOope,
aHaJu3e u
IIpeJCTaBICHUN
nHpopmanuu
XMUMHUYECKOT0 MpoQuIIs;
BO3MOYKHOCTH
MIPUMEHEHHUS
KOMITBIOTEPHBIX METO/I0B
00paboTku HHPOpPMALIUU
MIPH PEIICHUN

Hay4HO-
HCCIIEIOBATENbCKUX
3ajau.

ymembo:

- IPUMEHSATh
CTaHJIapTHBIE U
OpUTHMHAJIbHBIE
MPOTpaMMHBIE TTPOAYKTHI,
IpU HEOOXOAUMOCTH
aNanTHPYsI UX JUIS
peleHus 3a1a4
npodecCuoHaTbHON
JESITEIbHOCTH.

Ompoc,
JOKJIAJI,
nabopaTopHas
pabora

[lIxamna
OIICHUBAHHSI
orpoca
[IIxana
OLICHUBAHMUSI
JI0KJIaaa
[lIxama
OIICHUBAHWSI
n1abopaTopH
01 paboThI




[Ipons
WHYTHI
"

1.PabGota
Y4eOHBIX
3aHSTHSIX

Ha

2.CaMocrosaren

bHas paboTta

3HaAmb:
- COBPEMEHHBIE CITIOCOOBI
MIPUMCHCHHUS
coBpeMeHHbIX [T-
TEXHOJIOTH 1pH cOope,
aHaiuse u
MPEJCTaBICHUN
nHpopmauu
XHUMHAYECKOTO TPOQHIIs;
BO3MOYXHOCTH
MIPUMCHCHHUS
KOMITBIOTEPHBIX METO/I0B
00paboTku HHPOPMALTUT
IIPH pelIeHUN

Hay4HO-
HCCIIEIOBATENbCKUX
3ajad.

ymembo:

- IPUMEHSTH
CTaHJApTHBIC U
OpUTHHAIIbHBIC
MIPOrPaMMHBIC ITPOTYKTHI,
MIPH HEOOXOAUMOCTH
aIanTupys ux JUIs
pelieHus 3a1a4
npodeccnoHaTbHOM
JeSITeIbHOCTH.
enaoemp:

- COBPEMEHHBIMU
BBIYHCITUTEIILHBIC
MeTOoJIaMU JJIsi
00paboOTKH JaHHBIX
XMUMHUYECKOTO
IKCIEPUMEHTA,
MO/JIEJIMPOBAHUS CBOICTB
BELIECTB (MaTepUaJIOB) U
MIPOLIECCOB C UX
YYaCTHEM.

Ormpoc,
JOKJIJI,
nabopaTopHas
pabora,

pedepar

[IIxama
OIICHUBAHUS
orpoca
Illkana
OIICHUBAHUS
JIOKJIa1a
IIkama
OIICHUBAHHMS
n1abopaTopH
01 paboThI
IIkama
OIICHUBAHHUS

pedepara

OnucaHnue MKAaJa olleHUBaHUS

IIkaja oueHUBaHUA ONPOCa

Kpurepuu onieHuBaHus

basnel

CBo0osiHOE BiIa/IeHHEe MaTepUaIOM

JlocTaTo4uHOE YCBOCHUE MaTepuaa

IToBepxHOCTHOE yCBOCHHE MaTepHaa

HeynosnerBopurenbHOe yCBOEHHE MaTepualia

Si— N

HIxaJja onieHNBaHHUA A0KJIAAA

Kpurepun oniennBanus

baser




I[OKJI&,Z[ COOTBCTCTBYCT 3asBJIICHHOM TCEMC, BBIIIOJIHCH C IPUBJICUCHUCM
A0CTATOYHOI'O KOJIMYCCTBA HAYUHbBIX U MMPAKTHYCCKUX UCTOUYHHUKOB I10 TCMC,
MaruCTpaiT B COCTOAHHUU OTBCTUTH HA BOIIPOCHI 11O TEMC NOKJIaAa.

I[OKJ'IaI[ B II€JIOM COOTBETCTBYCT 3asIBJICHHOM TEME, BBEIIIOJIHEH C IIPUBJIICYCHUEM
HECKOJIbKMX HAYYHBIX U IIPAKTHYCCKUX HCTOYHHUKOB I10 TEMEC, MaruCTPaHT B
COCTOSAHUH OTBETHUTH HA 4aCTh BOIIPOCOB I10 TEME AOKJIaaa.

Jlokitag He COBCEM COOTBETCTBYET 3asBJICHHON TEME, BBIIIOJIHEH C UCIIOJIb30BAHUEM
TOJBKO | MM 2 MCTOYHUKOB, MAarUCTPAHT JOITYCKAET OMIMOKU TPH H3JI0KEHUH
MaTepHuaia, He B COCTOSIHUU OTBETUTH Ha BOIIPOCHI 110 TEME JOKJIAIA.

IlIxkana ouennBanus pedepara

Kputepuu onienuBanus

bamiel

ConeprkaHue COOTBETCTBYIOT ITIOCTABJICHHBIM LIEJIU U 3a]la4aM, U3JI0’)KEHHE
MaTepuasa OTIIMYAeTCs IOTUYHOCTBIO U CMBICJIOBOM 3aBEPIIEHHOCTHIO, CTYACHT
[I0Ka3aJjl BJIaJIeHUE MaTEPHAIOM, YMEHHE YETKO, apTyMEHTUPOBAHO U KOPPEKTHO
OTBEYaTh Ha IIOCTABJIEHHBIE BOIIPOCHI, OTCTaNBATh COOCTBEHHYIO TOUKY 3PEHUS

11-15

ConeprkaHue HEOCTATOYHO IIOJHO COOTBETCTBYET IIOCTABICHHBIM LIEIH U
3aJjauaM MCCIIeJ0BaHuUs, paboTa BIOJIHEHA HAa HEJIOCTATOYHO ILIUPOKOM
MCTOYHHUKOBOM 0a3e U He yUUThIBaeT HOBEHILINE TOCTHKEHUS HAYKH, U3JI0KEHHE
MaTepuajia HOCUT IPEUMYIIECTBEHHO ONUCATEeNbHbIN XapaKkTep, CTYACHT MOKa3ajl
JOCTaTOYHO YBEPEHHOE BJIaJICHUE MaTepHajIoM, OJHAKO HEJOCTATOYHOE YMEHUE
YEeTKO, apr'yMEHTHPOBAHO U KOPPEKTHO OTBEYATh Ha IIOCTaBJIEHHBIE BOIIPOCHI U
OTCTaMBaTh COOCTBEHHYIO TOUKY 3PEHUS

7-10

Coneprxanue He OTpaxaeT 0COOEHHOCTH MPOOJIEMATUKH N30paHHON TEMBI;
coepkaHue pabOThI HE MOJHOCTBIO COOTBETCTBYET ITOCTABICHHBIM 33a4aM,
MCTOYHHKOBAs 0aza sBisieTcsl parMeHTapHON U He MO3BOJISIET KAUeCTBEHHO
pELINTh BCe MOCTAaBICHHbIE B paboTe 3a1auk, paboTa He yUUTHIBAET HOBEHIIINE
MOCTHXKEHHSI UCTOPHOTpa K TEMBI, CTYJIEHT [TOKa3aJl HEYBEPEHHOE BJIaJICHHUE
MaTCpHaJIOM, HCYMCHUC OTCTAUBAThH CO6CTBCHHYIO IIO3UIIUIO U OTBE€YATh Ha
BOTIPOCHI

Pabota He uMeeT JTOrMYHOM CTPYKTYPHI, COJepKaHUE pabOThl B OCHOBHOM HE
COOTBETCTBYET TEME, NCTOUHUKOBas 0a3a MCCle0BaHUs SBISETCS HEIOCTATOYHON
JUIS PEILIEHUs IOCTABIEHHBIX 3a/a4, CTyACHT [T0Ka3ajl HEYBEPEHHOE BIIAJICHUE
MaTepHuaioM, HeyMeHHne (GopMyIHMpOBaTh COOCTBEHHYIO MO3UIIMIO.

0-3

IIkana oueHnBaHus JadopaTopHoii padoThI

Kpurepun oniennBanus

baser

PaGota BeIMOTHEHA MOTHOCTHIO TIO TIJIAHY U CIeJIaHbl IPABHILHBIE BHIBOJIBI; 3
PaGora BeIMOTHEHA MPAaBUIIHLHO HE MEHEE YeM Ha MOJIOBUHY WIIH JIOMYIIICHA 2
CyIIECTBEHHAs OIINOKa

PaGoTta BrImoIHEHa MeHee yeM Ha 50% 1
PaboTa He BEITOJIHEHA 0
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5.3. TunoBbie KOHTPOJIbHbIE 32]aHUSI WM UHbIe MATEPHAJIbI, HEOOXOAUMBIE JJIs1 OLEHKHU
3HAHMH, YyMEHHWH, HABHIKOB M (MJIH) ONBITA [eATEJbHOCTH, XaPAKTEPU3YIOUIUX 3TaNbl
(popMupoBaHus KOMIIETEHIIUI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

IIpumepHbIe 3a1aHUA JTa00PATOPHBIX PadoT

1. B nmporpammy Excel BHecuTe nepBUYHbBIE JaHHBIE SKCIIEPUMEHTA.

Cozpaiite QUIBTP U OTCOPTUPYHUTE AAHHBIE 110 3aJJAHHBIM KPUTEPHUSIM.

Hcnonb3ys QopMmynbl paccuuTaidTe psii mapaMeTpoB (HAmp. cpenHee, BeTUYMHA
BBIOOPKH, MEJIMaHa, MOJA H TIp.)

2. B nporpamme Excel co3maiite pa3indHble AuarpaMMbl: KPYroBbI€, CTOJIOUATHIE, C
HAaKOILJICHUEM.

Cozpnaiite rpadukmu.

IIpumepHas TeMaTHKA T10KJIA10B
Du0c0(hCKO-TICHXOJIOTHYECKHUE OCHOBAHUS METOJI0JIOTHH.
CyIIHOCTh U COJEPKaHUE IKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS.
Crneuunduka opraHu3alny KOJJIEKTUBHOTO HAYYHOT'O UCCIICIOBAHMS.
O06o0OmeHne W BHEOPEHHE  MOJYYCHHBIX  PE3yJbTaTOB  AKCIEPUMEHTATBHBIX
HUCCIIEIOBAHUMN.
5. Drarbl XUMHYECKOTO KCIIEPUMEHTA.

AW~

IIpumepHas TeMaTuka pedepara

1. Bo3MoXHOCTH wuCHOJIb30BaHUs TporpamMMm BioStat mns craTucTuyeckod o0paObOTKH
BKCHGPI/IMGHTEIJH)HI)IX JAHHBIX.

2. Bo3moxxHOCTHM wHcmoiab30BaHus mporpamm  Excel st cratuctudeckod 00pabOTKH
BKCHGPI/IMGHTEIJH)HI)IX JAHHBIX.

3. Merononorust — yuyeHwe OO0 OpraHu3aluM JAeSITeIbHOCTU. MEeTOAbl  Hay4HBIX
HCCIICIOBAHUMH.

4. OcoOEHHOCTH XMMHYECKOT0 SKCIIEPHUMEHTA.

[lepeoBbIe TEXHOIOTMH B XUMHUYECKHUX UCCIIEOBAHUSIX (110 OTPACIIsIM HAyKH)

9]

IIpuMepHbIe BONPOCHI K ONIPOCY

1. AOconoTHas U OTHOCHUTEJIbHAS MOTPEIIHOCTH PE3yJIbTaTOB OCHOBHBIX apHU(pMETHUECKUX
onepauuii. /[nanazoH 1 TOYHOCTh MPEACTABICHUS YUCEN.

2. AHUMaNMs 3KCIIEPUMEHTAIBHBIX U PACCUUTAHHBIX 3aKOHOMEPHOCTEM.

3. 3amayu pyKOBOJIUTENS IKCIIEPUMEHTATIBLHOTO UCCIIEIOBAHUS

4. Hcnonp3oBanue  rpaduueckux  MPOAYKTOB AN OTOOpakeHHS  pe3yJbTaToB
HCCJICTOBaHUM.

5. Hcnonb3oBaHue COBPEMEHHBIX MPUOOPOB, MPOTPAMMHOTO obecredeHus U 6a3 JTaHHBIX
npo(ecCHOHANFHOTO HAa3HAYEHHUS B OPraHMU3alMM SKCIEPUMEHTAIBLHOM padoThl 1O
XAMUH.

IIpumepHbIe BONPOCHI K 3a4eTy

[TocTpoeHue TUMOTE3bI IKCTIEPUMEHTAILHON paOOTHI.

[Toctpoenne ¢a3oBBIX MOPTPETOB, KWHETUYECKUX 3aKOHOMEpHocTei. TpexmepHas

BHU3yaJu3anus.

3. Iloreps TOYHOCTHM TIpU OMNEpPAUAX CIOKEHUS W BBIUYMTAHUS. Y CTOMYMBOCTH
BBIYMCIIUTENIbHBIX aJITOPUTMOB.

4. IIpoBepka TOCTOBEPHOCTH PE3yJIbTATOB SKCIIEPUMEHTA.

[IpoexkTrpoBaHre HAYYHOT'O SKCIIEPUMEHTA.

6. CneunaibHble METO/BI IPU SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUSIX.

N —

9]
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7. Cnenuduka opraHu3aly KOJUIEKTUBHOIO HAYYHOTO UCCIIeI0OBaHUSI.
8. Cranus opopMIIeHUS PE3yIbTATOB SKCIIEPUMEHTAILHOTO HCCIEI0BAHUS
9. Craructuueckas 00pabOTKa SKCIEPUMEHTANIbHBIX JTaHHBIX.

5.4. MeToanuyeckue MaTepuaJibl, ONpeaessiioye nNpoueaypbl OHeHUBAHUS 3HAHUIM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA eATeJbHOCTH, XapAKTEPHU3YIOIIHUX ITANbI
¢dopmMupoBaHNsl KOMIIETEHIMIA.

dopmaMu TEKyIIEro KOHTPOJIS SIBJIAIOTCS OIIPOC, 1abopaTtopHas paboTa, JoKIa, pedepar.

MakcuManabHOe KOJMYECTBO 0OajuIoB, KOTOPOE MOXET HaOpaTb MarucCTpaHT B TEUCHHE
ceMecTpa 3a pa3IuuHble Bubl padboT — 80 GasoB.

MuHMMaNnbHOE KOJIMYECTBO OayioB, KOTOPblE MAaruCTpaHT JIOJDKEH HaOpaTh B TEUEHHE
ceMeCTpa 3a TEKYIIUH KOHTpoJIb paBHseTcs 40 Oamiam.

MaxkcumanpHasi cymMMa 0ajuloB, KOTOpPbIE MAaruCTPaHT MOXET MOMY4YuTh Ha 3auere — 20
0asuIoB.

DopMoil TPOMEKYTOUHOW AaTTECTAllMU SBISETCA 3a4eT, KOTOPBIH MPOXOAHUT B (opme
YCTHOTr0 co0ece0BaHUs [0 BOIPOCAM.

IIIxana oneHNBaHUA 3aY€Ta

Kputepuit onenuBanus bannet

[TomHO pacKpeITO CcOJep)KaHWUE Marepuaia B oObeme 20
[porpaMmsbl; 4€TKO M IMPAaBHUJIIbHO HaHbl ONPCACICHHA U PACKPBITO
COACPpIKaHUC HOH?ITI/II>'I; BCPHO HMCIIOJIB30BaHbl HAYYHBLIC TCPMHHBI;
JUTSL TOKA3aTebCTBA MCIIOJIb30BaHbl PA3IMYHbIC YMEHUS, BBIBOJIBI U3
HAOJIFOJICHUI M OIBITOB; OTBET CAMOCTOSTENBHBIN, HCIIOJIb30BaHbI
paHee puoOpeTeHHbBIE 3HAHUS.

PaCKpBITO OCHOBHOC€ COACPKAHUEC MATCpHald;, B OCHOBHOM 15
MMPpaBUJIBHO AAaHbI OIPCACICHUA MMOHATUH U HUCHOIb30BaHBI HAay4YHBIC
TCPMHHBI; ONpCACIICHUA MMOHSTUHN HCIIOJHBIC, JOIMYHIICHBI
HC3HAYUTCJIIBHBIC HAPYIICHHA IIOCJICAOBATCIbHOCTU M3JI0KCHUA,
HEOOJIbIIIE HETOYHOCTHU IIpru HCIIOJB30BaAHMM HAYYHBIX TCPMHHOB
W B BBIBOAAX U O606IJ_ICHI/IHX n3 Ha6HIOﬂCHHﬁ " OIIBITOB.

YCBOGHO OCHOBHOE COJAEpkKaHHE y4eOHOro Marepuana, HO 10
U3NIO)KEHO  (parMeHTapHO, HE  BCerga  MOCJIeN0BaTeNbHO;
Onpe/ieNICHUs] TOHATUI HEIOCTaTOYHO YETKHUE; HE HCIOIb30BaHbI B
Ka4yeCTBE J0Ka3aTeIbCTBA BRIBOJBI U 0000IECHMS U3 HAOIIOACHUI U
OIIBITOB HJIN I[OHYIIICHBI OIHI/I6KI/I HpI/I HUX HU3JIO0XKCHUU, Z[OHYHIGHI)I
0HII/I6KI/I 1 HECTOYHOCTHU B HUCIIOJIB30BaAHHUU HaquOﬁ TepMI/IHOJ'IOFI/II/I,
ONPEACICHUHN TTOHITHH.

OcHOBHOE coJiep)KaHHUE BOIPOCa HE PAaCKphITO; HE JaHbl 0
OTBETHI HA BCIIOMOTaTeIbHBIE BOIIPOCHI; JOMYIIEHBI TPyObIe OLIHOKH
B ONPEACIICHUY TIOHATUH, IPU UCTIOIb30BaHNN TEPMUHOIOTHH.

[IIkana BbICTABJI€HHUA UTOTOBOM OLIEHKH MO JUCIHHUIIJINHE

Hrorosasi oieHKa MO JUCHUILINHE BHICTABIICTCSA nmpenoaaBareyiceM € yu4eTOM Ha6paHHLIX

0ayyIoB B Ipoliecce OCBOCHUS JUCHMILIMHBL, a Takke 0ajuioB HAOpaHHBIX HA MPOMEXYTOUHOM
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arrectauMy. I[Ipy BBICTABIEHMHM MTOTOBOM OLIEHKH IPENOJaBaTesieM Yy4YUThIBaeTCs padora
MarucTpaHTa B TEUEHHE BCErO CPOKA OCBOCHUS JWCIHIUIMHBI, a TaKXe Oajulbl, MOJyYeHHbIC Ha
IIPOMEKYTOUYHOM aTTECTALUU.

Basuibl, nosiy4yeHHbIe MATUCTPAHTAMU B Onenka 1o AMCUUILINHE
TedyeHHe 0CBOEHHUS AU CIUIIINHBI
41-100 3a4TeHO
0-40 He 3auteno

6. YYEBHO-METO/IMYECKOE U PECYPCHOE OBECIIEYEHUE
TACIHATITAHBI

6.1. OcHoBHas JuTEpaTypa

[Terpumena T.FO. XuMuyeckuit sxciepuMeHT: yueb.-meto1. mocodue. — Enerr, 2020. — 86 c. —
TekcT: HenmocpeACTBEHHBIN

2. Ky3snenos, U.B. Texnuka 1abopaTtopHOro SKCIepuMeHTa B XUMUU: y4ed.mocodue 1 By30B /
. B. Ky3nenona, A. H. I'puropseB. — M.: FOpaiit, 2023. — 244 c. — TeKcT : 3JIeKTPOHHBIN
// Obpa3oBarenbHas mnaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/520214 (nara
obpamenus: 11.01.2024).

3. borateipeB, B.A. MHbopMaIioHHbIe CHCTEMBI U TEXHOJIOTUU. Teopusi HaJEKHOCTH: yueO.
nocooue aus  By3oB/ B. A. BorateipeB. — M.:lOpaiit, 2022.— 318 c.— Tekct:
3JIEKTPOHHBIN / ObpazoBarenbHast mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/490026 (nata oopamenus: 11.01.2024).

6.2. JlonmostHMTEIbHAS JIUTEpaTypa:

1. I'puropseB FO. JI. Metoapl ONTUMANbHOTO IJIAHUPOBAHUS SKCIEPUMEHTA: JIMHEHHbIE
Mozenn: Yueonoe nocooue. — CII6.: M3garenscTBo «Jlauby, 2015. — 320 c.

2. XKypasnesa, T. FO. UnpopmannonHsle TexHOJOrUU: yuyeOHoe mocobue. — Capartos :
BysoBckoe o6pazoBanue, 2018. — 72 c. — Teker : onekrponHsiii. — URL:
https://www.iprbookshop.ru/74552.html

3. PoroB B.A., Ilo3usk I'.I'. Meroauka W mNpakTUKa TEXHUYECKHX DKCIEPUMEHTOB !
VYueOHoe mocodue. — M. : Akagemus, 2012.

4. Pysunos JLII., CnobomumkoBa P.M. IlnanupoBaHue »5KCHepUMEHTa B XUMUU U
XUMUYECKOH TexHomoruu.— M.,: Xumus, 1980. — (cepust «Xumudeckass KHOEpHETUKAY) —
280c.

5. CunaenxkoB A.H. UnpopmanmonHoe obecriedeHHe M KOMIBIOTEPHBIE TEXHOJOTHUH B
Hay4YHOU W 00pa30BaTENbHOMN NESITEIBHOCTH [DIEKTPOHHBIA pecypc]: yueOHoe mocobue/
CunaenkoB A.H.— OnextpoH. TekctoBbie ganHbie.— OMck: OMCKHI TOCY1apCTBEHHBIN
WHCTUTYT cepBHUca, OMCKHI rOCyIapCTBEHHBIN TEXHUYECKUA yHUBepcuTeT, 2014.— 115
c.— Pexxum gocryma: http://www.iprbookshop.ru/26682.html.— DBC «IPRbooks»

6. damnee M.A. DnemeHTapHas o0paboOTKa pe3yJbTaTOB SKCIEpPUMEHTa: Yd4eOHOe
mocobue. — CII6. : Jlans, 2009.

6.3. Pecypcobl nHpOPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH « AHTEepHeT»

1. Cnenmanu3upoBaHHBIN HayYHBIN MOMCKOBBIN cepBep Google
http://scholar.google.com
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https://urait.ru/bcode/520214
https://urait.ru/bcode/490026
https://www.iprbookshop.ru/74552.html

2. Pecypc Science Direct. bonee 2700 HaydHBIX KYpHAJOB W KHHUT C ITOMCKOBOH
CHUCTEMOH II0 KIIIOUEBELIM CJIOBaM, Ha3BAHUIO U BBIXOAHBLIM JJaHHBIM JKYypHaJa, (I)aMI/IHI/II/I

aBTOpa.

3. Pecypc xypnana Science  becruiaTHas perucrpauus MO3BOJSIET MOIXYYUTh JOCTYI K

MOJTHBIM TEKCTaM crarei B BBIITYCKax JKypHaia c 1996 rojaa
http://www.sciencemag.org/

4. https://www.researchgate.net/home -  mnpodeccuoHanpbHasi  coIlMalbHAsT  CETh,

MO3BOJISIFOIIAS CIIEIUTh 32 MyOJHMKAIMsIMH, pPa3BUBaTh NMPO(ECCHOHATbHBIC KOHTAKTHI,
Y4acTBOBATh B O0CY)KIICHUH aKTyaJbHBIX HAYYHBIX BOIIPOCOB.
DnexTpoHHO-0nbmmoreuHas cucreMa Jlanp https://e.lanbook.com

6. OO0 «DnekTponHoe u3aaTenbcTBO FOpaiiT» https://urait.ru
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7. METOAUYECKHUE YKA3AHMSA 110 OCBOEHHUIO JTUCHUIIJINHBI

1. MeTOI[I/I‘leCKI/Ie PEKOMCHAAWH 110 OpraHu3anuu CaMOCTOSITENLHOMN pa6OTBI CTYACHTOB

8. TH®OPMAILIMOHHBIE TEXHOJIOI'MH AJ11 OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JTUCHUIIJIMHE

JIMneH3nonHoe mporpaMMHoe odecnedyeHne:
3apybexnoe: Microsoft Windows, Microsoft Office
OteuectBenHoe: Kaspersky Endpoint Security

CB000HO pacnpocTpaHsieMoe NPOrpaMMHOe oldecriedeHme:

3apybexnoe: Google Chrome, 7-zip

OteuectBennoe: OMC Ilneep (a5 Bocipon3BeeHUST DIEKTPOHHBIX Y UeOHBIX
Mopyneit)

NudopmanuonHbie cipaBoYHbIe CHCTEMbI:
Cucrema «Koncynprantllmroc»

IIpodeccuonanbablie 6a3b1 JAHHBIX:

fgosvo.ru — IlopTan PejiepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTSAbLHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaAHMS

pravo.gov.ru - OduIuaNnbHEIA HHTEPHET-IOPTAI IPaBOBOM MHOOpMAIIU
www.edu.ru — @enepanbubiit moptan Poccuiickoe oOpa3oBaHue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVINHbI

MarepuanbHO-TEXHHUECKOE 00eCcTIieYeHHEe AUCIUIUINHBI BKIIOYaeT B ce0st:

- yueOHblE ayAUTOPUM AJI MPOBEACHUS yUEOHBIX 3aHATHUN, OCHAIIEHHbIE O00OpYyJOBaHUEM H
TEXHUYECKHUMHU CpEACTBaMU OO0y4YeHHs (KOMIUIEKT Yy4yeOHOH Mebenu, J0CKa, MPOEKTOp
MOABECHOM, KOMIIBIOTEP CTAIMOHAPHBIN - MOHOOJIOK);

- 1abopaTopHOE MOMENIeHHEe, OCHaleHHoe o0opyaoBanueM (Cton npenojgaBarenbekuii-2, Ctomn
xumuuecknit — 12 6/n, lkadwer co crexknom — 6, Jlocka Oemas mapkepHas O/H, Jlocka
MyJabTUMeuiiHas star board. Hitachi, [Tpoextop Mynstumenuitasiiit Hitachi CP205, Cucremuslit
6ok, PakoBuna nabGoparopHas, Beitsoxknoi mxkad 6/H, CymmnsHbld mkad snol 24/200,
XumHuueckasi mocyaa (MepHble IMIMHAPHI, CTakaHbl, KOJObI, (appopoBble YalIM, CTYNKH),
["a3oBas moaBOKA C TOpeskamMu, MICTOUHUKH MOCTOSTHHOTO TOKA);

- TIOMEIIEHUS JUIs CaMOCTOSTENIbHOM pPabOThl O0yYaroIMXcs, OCHAIEHHBIE KOMIBIOTEPHOMH
TEXHUKOM, MOJKIIOUEeHHble K ceTh VHTepHeT, oOecnedyeHHble HOCTYIIOM K JJIEKTPOHHOMN
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https://www.researchgate.net/home
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

nH(pOpMaAIMOHHO-00pa30BaTENbHOM cpefie ['0CyTapCTBEHHOTO YHUBEPCUTETA MPOCBEIICHUS:
MEPCOHANBHBIE KOMITBIOTEPHI C MOJKIIOUEHUEM K ceTH VHTepHeT u obecredyeHrneM JI0CTyma K
JJICKTPOHHBIM OHONIMOTEKaM M B JJEKTPOHHYI HH(GOPMAIIMOHHO-00Pa30BaTeIbHYIO Cpexy
YHuBepcurera, 10CKa;

- TIOMENICHUE Il CaMOCTOSATEIBbHOH palOThl IS WHBAIWIOB M JIMI[ C OTPaHUYCHHBIMH
BO3MOHOCTSIMH 3JI0POBbs, OCHAIIEHHOE KOMIIBIOTEPHOM TEXHUKOM, MOAKIIOUYEHHOM K CETH
HNHuTtepHeTr, obecrieueHO JOCTYIIOM K JJIGKTPOHHO-00pa3oBaTeNbHON cpene YHUBEpPCUTETA!
KOMIUIEKT yu4eOHOU MeOenn, mepcoHaIbHbIe KOMITBIOTEPHI C MOAKIIIOUEHUEM K ceTn MHTepHeT 1
obOecrieueHUeM JOCTyIa K 3JIEKTPOHHBIM OWMOIMOTEKaM M B DJIEKTPOHHYH WH(OPMaIMOHHO-
oOpasoBarenibHyl0 cpeny [‘ocynapcTBEeHHOTrO yHUBEpPCUTETA IMPOCBEHICHUS, JOCKA, MPOECKTOP
IIOJIBECHO.
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