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1. Ilenn ocBOEHNST TUCIMIIIHHBI

[lenbt0 OCBOCHUS TUCIMILINHBI SBISICTCS U3yYCHHUE CTYICHTAMU COBPEMEHHBIX METOIOB
MOCTAHOBKH ¥ 00Pa0OTKU Pe3y/IbTaTOB HAYYHOI'O SKCIICPUMEHTA, PA3BUTHE MCCIICIOBATEIbCKIX
HaBBIKOB M YMCHUH.

Urenue Kypca MpeaycMOTPEHO Uit GOpMUPOBAHHUS Y CTYACHTOB CICAYIOIINX HABBHIKOB M
YMEHHUI:
- IUTAHUPOBAHMs 3KCIIEPUMEHTa II0 3aJaHHOH TeMme,
000pyI0BaHUSs JIJIsl €0 IPOBEICHUS;
- ACIIOJIb30BAHUS TOTOBOTO U COCTABIICHUS CBOETO aIropuT™Ma COOpKHU mpudopa;
- KOHTPOJISI U OICHKHM XOJa CHHTE3a, BBIICICHUS KOHEYHOTO MPOJYKTA PEAKIUH, YTHIIN3AIUH
OTXOJIOB CHHTE3a C COOJIOICHUEM TIPABIJI TEXHUKU OE30MaCHOCTH.

BbIOOpAa XMMHUYECKOH TOCYIbl H

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOIi MPOrpaMMbl

Jucnumimua «OCHOBBI MOCTAHOBKM HAy4yHOTO 3KCIEPUMEHTa» OTHOCUTCS K YacTH,
dbopMupyeMoii yaacTHUKamMu 00pa3zoBaTeNbHbIX oTHOIIeHH Ooka b1 (B1.B.09).

Kypc TecHo cBsi3aH U onupaercs Ha Takue AUCLHUILTUHBI, Kak «HeopraHuueckas XUMHsI,
a takke «duznka» u «MaremaTukay.

3HaHMS ¥ HaBBIKM, T[OJXYYEHHbIE TPU M3YyYEHUH AUCLUUIUIMHBI HCIOJIB3YIOTCS
O0yJaOImUMUCA TP  HM3yYCHUH OOMEeNpOoPEeCCHOHANBHBIX W CHEIUAIBHBIX JTUCIHUILINH,
HEOOXOIUMBI JIJIS1 BHITIOJTHEHHS! BBIITYCKHOM padOThl, B HAYYHO-TIPOU3BOJICTBEHHON U MPOESKTHON
NESATCIIBHOCTH, a TakKe JUIsl TPOJODKCHHST OOydeHWs B Marmcrparype IO HaIpaBJICHUIO
«Du3uKo-opranuveckas u papmareBTHIECKast XUMUSY.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O  JMCHUILUIMHE, COOTHECEHHbIe €
IVIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOM NPOrpaMMbl

[Ipouecc u3yueHus: TUCHUIUIMHBI HaIllpaBiieH Ha (POPMUPOBAHUE CIIETYIOIIUX JIEMEHTOB
kommnereHmii B coorBercTBUM ¢ ®PI'OC BO, OOIT BO u npuoGpereHus cleayromux 3HaHHM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA IE€ATEIbHOCTH:

dopmupyemas HNugukarop Ilepeuenb

KOMIIeTeH LU AOCTHKEHHS IUIAHUPYEMBIX Pe3yJIbTAaTOB 00y4eHHs
(xoa u popmyanpoBKa) KOMIeTeHIIN U

(xkox n
dopmyauposka)
YHuBepcaJbHble KOMIIETEHIMHU

YK-8 YK-8.2 3HaTh:
CriocobeH co3/1aBaTh 1 Wnentudunupyer — OCHOBHBIE KJIacChl ONTACHBIX XMMUYECKUX BEIIECTB;

MOJJICPIKUBATD B
OBCETHEBHOM KU3HU U
B IPOo(heCCUOHATBHOMN
JIeSATEIIbHOCTH
Oe30macHbIe yCIOBUS
KHU3HEICSITEINbHOCTH TSI
COXPaHEHUs IPUPOTHON
cpenbl, o0ecTieueHUs
YCTOMUYMBOTO Pa3BUTHSA
00111eCTBa, B TOM YHCJIE
TIPH yTpo3e U
BO3HUKHOBCHHHU
Ype3BbIYANHBIX
CUTYaIil 1 BOCHHBIX
KOH(JIUKTOB.

OIIaCHBIE M BPE/IHBIC
(baKkTOpHI B paMKax
OCYIIIECTBISIEMON
JeSITETbHOCTH.

— mpaBuiia 0€30MACHOCTH B HAYYHBIX Ta0OPATOPHSIX.
YMeThb:

— OCYILIECTBIIATh KOHTPOJIb U Y4ET BPEAHBIX U
OITACHBIX XUMHYECKHUX BEIIECTB;

— IPOBOJIUTH TUTAHUPOBAHHUE IKCIIEPUMEHTOB C
obecrieueHreM 0€30TaCHOCTH TSI BCETO TIepCOHAIA.
Baagers HaBBIKAMM:

— ompeieIeHHs KJIacca OMAaCHOCTH BEIIECTB;

— ycTaHOBJIEHHE 0€30IaCHOCTH ITPOBEACHHMS
3KCHepI/IMeHTOB C XUMHNYCCKNMHU BCUICCTBAMU C
MTOMOIIIBIO pacyeTa X KOHIICEHTPALUH U YpaBHEHUH
TP PY3UU 1 KOHBEKIIHH.




YK-8.3
Brrssisier
npo0IeMBl,
CBSI3aHHEIE C
HapyIMeHUIMHU
TEXHUKH
0€e30MmacHOCTH Ha
paboyem MecTe;

3HaTh:

— TIpaBWJIa MIOBEICHUS B UYPE3BBIYAMHBIX CUTYAITUX;
— HOPMATHUBHYIO TOKYMEHTAITUIO MO TEXHUKE
0€30MacHOCTH B HAYYHBIX Ja00paTOPUSIX.

YMmeTh:

— TIPOBOJIUTH OCMOTP pab0UYeTro MECTa M BBISBIISTH
HapyIICHUs B paboTe MPUOOPOB;

— COCTaBJISITh OTYETHI O HEUCTIPABHOCTH

mpeJiaraeT AKCIUTYaTHPyEMOTO 000PYI0BaHUSI.
MEPOTPUSITHUS IO Bnaners HaBbIKaAMM:
MIPEAOTBPAIICHUIO — TYIICHHS BO3TOPaHHS XUMHUECKUX PEAKTUBOB U
Ype3BBIYANHBIX 00ecTOYeHHOT0 EKTPOOOOPYTOBAHHS,
CUTYaITHil. — HeWTpanu3anuy PO3TMBOB XMMHUYECKUX PEAKTHBOB.
ITpodeccnonaibHbIE KOMIIETEHIIMH
MK-1 nK-1.1 3HaTh:
CriocoGeH nmpoBOANTH [Tmanupyer — METOJOJIOTHIO TIPOBEICHMUS HAYIHBIX
HUP n HUOKP, OTJIEBHBIC CTATUN SKCIIEPUMEHTOB;
BBIOUpATH U HCCIEN0BaHUsA IPU — IOAOUPATH YCIOBUSI XUMHUYECKHX PEAKIHNA UCXOIS
HCTIONTB30BaTh HAJTMYUH 001IeTo W3 aHAJIM3a aHATOTHYHBIX MTPEBPAIEHIA, OTIMCAHHBIX

TEXHHYECKHE CPEICTBA U
METOABI UCIILITAHUIN IS
pelIeHus
HCCIIEN0BATENLCKUX
3aJa4 XUMHUYECKOMN
HaIpPaBJICHHOCTH,
IMOCTaBJIEHHBIX
CIIELNAIMCTOM Oosee
BBICOKOM
KBaTM(hUKALINH.

miana HUP.

B JIUTEpaType.

YMeTh:

— COCTAaBJIATH HCIIOYKHU XUMHNYCCKUX HpeBpaHIeHI/Iﬁ
JUTSI MEHOTOCTATUIHBIX XUMHUYECKUX SKCIIEPUMEHTOB;
— OLICHUBATh 11€JIECO00Pa3HOCTh MPEIaraeMoro
IJIaHa KCIEPUMEHTA UCXO/I UX SKOHOMUYECKOTO
aHaJM3a PacxoIOB M TPAT Ha YTHIU3AIUIO OTXO/IOB.
Baagers HaBbIKAMM:

— pacyeTa 00IIEero BBIX0/1a MHOTOCTAAMIHOTO
XHUMHUYECKOI0 CUHTE3A;

— pacyeTa BeCOBBIX U O0BEMHBIX KOJIHUECTB
Tpe6yeMHx JJIsI XUMHUYECKOT'O CUHTE3a BCIIICCTB U
00pa3ymoIIero B €ro pe3yJibTaTe 0TXO0JI0B.

IIK-1.3

Breibupaet
TEXHUYECKHUE
CpeICcTBa peanu3aluu
Y METOJIBI
WCTIBITAaHUH (M3
Habopa UMEIOIINXCS)
JUTSL PELICHUS
MOCTaBJICHHBIX 33124
HUP

3HaTh:

— OCHOBHBIE THITbI XUMHUUECKUX NPEBPAIICHUH B
OpraHN4eCKON U HEOPraHUYECKON XHUMMUH;

— METOJIbI KOHTPOJIS 33 IPOTEKAaHUEM XUMHUYECKHX
peakuuii 1 aHaM3a 00pas3yIoMUXCs IPOLYKTOB.
Ymersn:

— OA0UPATh MOXOISIINE METOUKH aHAIIN3a JUTS
M3y4aeMbIX XUMHUYECKUX PEaKLHii;

— IIPOBOJIUTH AHAJN3 TAHHBIX, TOJYy9aEMBbIX C
IUPPOBOTO M3MEPHUTEILHOTO 000PYIOBAHUSI.

IIK-1.4
I'oTOBUT OOBEKTEHI
UCCJICIOBAHUSL.

3HaTh:

— COBpPEMEHHBIE MOIXO0/IbI K TIPOOOIOITOTOBKE.
YMmeTh:

— IUTAHUPOBATh MIOCTAHOBKY XUMHYECKOT0,
(hU3UYIECKOr0 U OMOXUMUYECKOTO IKCTIEPUMEHTA;
— pa3pabaTbiBaTh METOINYCCKHE CXEMbI aHAIM3a.
Biaanern HaBBIKAMM:

— 0TOOpa XUMHYECKHUX B OMOXHUMHYECKUX MPO0;
— (hopMUPOBaHUS U3 aHATU3UPYEMOT0 MaTepraa
perpe3eHTaTUBHOMN BRIOOPKH;

— O6e3omacHOM paboThI ¢ ONTACHBIMH XUMUYECKUMHA U
OMOXHMHUYECKUMHU OOBEKTAMH.




IK-2

CriocobeH
OCYIIECTBIISTD
pa3paboTKy METOJIOB
TIOJYYEHUS] U KOHTPOJIS
COCIUHCHMH C
LEIIEBBIMU
XapaKTePUCTUKAMH TTO]T
PYKOBOJICTBOM
crieruanucTa d6oiee
BBICOKOM
KBaTH(UKAIIHH.

nK-2.1

Crnocoben
MIPOEKTUPOBATH
HaIpaBJICHHBIN
CHHTE3
OpraHUYECKUX
COEJIMHEHHUI C
3aJJaHHBIM HaOOpOM
CBOMCTB B paMKax

3HaTh:

— OCHOBBI CTPYKTYPHOT'O aHaJIN3a XUMUYECKUX
COEIUHEHUN U UX CMECEH.

YMeTh:

— OCYLUECTBJIATh IUIAHUPOBAHUE CUHTE3a
OPraHUYECKUX U METAIIJIOOPTaHUYECKUX COSTMHEHUI
UCXOJSl X UMEIOIUXCS PEAKTHBOB U 000PYIOBAHUSI.
BaaneTh HaBbIKAMM:

— pacdera aTOMHOU 3 (HEKTUBHOCTH XUMHUICCKUX

[IOCTaBICHHOU peakuii;

3aJ]a4H. — pacdeTa CyMMapHOT'O BBIXOJa PEaKIUi,
MPUBOASIINX K 00pa30BaHUIO CMECH BEIIIECTB;
— IOMCKA CBOMCTB XMMHUYECKHUX BEIIECTB B
CIICIMATM3UPOBAHHBIX 0a3aX JaHHBIX.

nK-2.2 3HaTh:

CriocobeHn — 3aKOHOMEPHOCTH W MEXaHU3MbI OCHOBHBIX

OCYIIECTBIIATh OpTraHUYECKUX MPEBPAICHHI;

HaHpaBHCHHBIﬁ — OCHOBHBIC THIIBI HCHOJ’IBE}yGMBIX XUMHUYCCKUX

CHHTE3 pEeaxKTopos;

OpPTaHMYECKUX — METOZBI KOHTPOJIS 32 MPOTEKAHUEM XUMUYIECKIX

COEAVHEHUH 110 peaKiuii.

3aJaHUIO Ymern:

crenuaimncra oosee
BBEICOKOH
KBaJTH(PHUKALINH.

— coOupaTh pa3IMyHbIe TUIBI YCTAHOBOK IS
OCYILIECTBIICHNSI XMMHUECKOTO CHHTE3a;

— MPOBOJIUTH 3aMEHY 3JIEMEHTOB MCIIONIb3yEeMbIX
YCTaHOBOK JIJIs yBenmueHUs 3()PEeKTHBHOCTH
XUMHUYECKUX TIPEBpaICHUM.

Buaaners HaBbIKaMu:

— oOpalleHus ¢ XMMUYECKHMU BELIECTBAMH BCEX
KJIACCOB OMACHOCTH;

— OCYIIECTBIICHUS] OCHOBHBIX OIIEPaIUii C
XUMHAYECKHMH BelLleCTBaMH (B3BELINBAaHHE,
¢buIbTpOBaHUE, SKCTPAKLMS, IEPEKPUCTATUIN3ALMS U

JIpyrue).

nK-2.3

3HaeT ¥ MOKET
MIPUMEHSATH Ha
MIPaKTHKE
COBpEMEHHbBIE
SKCIIEPUMEHTAIBHEIE
METO/BI TS
YCTaHOBJICHHSI
CTPYKTYPBI
OpPTaHMYECKUX
COCIUHCHUH.

3HaTh:

— 3aKOHBI, JISKAIe B OCHOBE KaUeCTBEHHOTO H
KOJIMYECTBEHHOT'O XMMHUYECKOTO aHAJIN3a;

— mpaBuiia paboThl HA COBPEMEHHOM aHATTUTUYECKOM
00opymoBaHUH.

Ymern:

— IIPOM3BO/INTH BKIIIOYCHUE U TIEPBUYHYIO HACTPOUKY
UCTIOJIb3YEMOTO aHATUTHYECKOTO 000pYyIOBaHUS;

— MPOBOANTH KAITNOPOBKY HHCTPYMEHTOB LIS
(M3UKO-XUMHYECKUX METOOB aHAIIH3A.

Buaaners HaBbIKaMu:

— MHUHUMH3ALUH [IyMa OT JeTeKTOpa NpruOOpoB
(U3UKO-XMMHUYECKUX METOJIOB aHAIIN3A;

— pacdera paspemiaroeii CrrocooHOCTH
MCIIOJIb3yEMOT0 O0OPY/IOBAHHS;

— aHanu3a u 00paboTKU A7 HUPPOBBIX
AHATMTHYECKUX CUTHAJIOB.




MK-2.4
CnocobeH u3yJath

3HATB:
— METOJIBI U3YICHHS CKOPOCTH U MEXaHU3MOB

PCaKIMOHHYIO XUMHYECKUX MIPEBPAIICHUN;
CIOCOOHOCTH — IPUHIUIBI PA0OTHI HUCIIOIB3YEMOT'0 XHMHYECKOTO
OpPraHUYECKUX 000pyI0BaHMSI.
COEIMHEHMM ¢ Ymersn:
MPUMEHECHUEM — COCTaBJISTh CUCTEMbl KHHCTHYECKUX YPaBHEHUI
THTIOBBIX M3YyYaeMbIX ICITHBIX U [UKINYCCKUX XUMUYCCKUX
IKCIIEPUMEHTAIIBHBIX | TPOIIECCOB;
1 pacyETHBIX — IPOBOJIUTH PacdeT KOHCTAHT CKOPOCTH I10
METO/IOB. YpaBHEHUSM peakIuii HyJICBOr0, IEPBOTO, BTOPOTO
TIOPSIIKOB.
MK-3 MK-3.1 3HaTh:
Crioco0eH oKka3bIBaTh [TpoBoaut — OCHOBHBIC MEXTyHAPOIHbIE 0a3bl TaHHBIX H
WH(POPMAITUOHHYIO MIEPBUYHBINA TTOUCK MaTCHTHEIC 0a3kbl;
MOIIEPKKY nH()OpMAITUH TI0 — OCHOBHBIC TTPHUEMBI TTOMCKA B OOJBITTX 0a3zax
CHCIIMAINCTAM, 3aJJaHHON TeMAaTUKE | JaHHBIX;
OCYIIECTBIISIOIINM (BT.H., C — OCHOBHBIC HaYYHBIC M3/IaTEIbCTBA, BHITYCKAIOIIHE
HAYYHO- WCTIOJIb30BaHUEM JKYpHAJIbl M KHUTH XUMHUYECKOW HAITPaBICHHOCTH.
UCCIIeIOBATEBCKHUE, MATEeHTHBIX 0a3 Ywmers:
OIIBITHO- I[aHHI)IX). — OCYHICCTBJIATH ITOUCK I/IH(bOpMa]_[I/II/I 10 KJIFOUYEBBIM
KOHCTPYKTOPCKHE napameTpam B 0a3ax JaHHBIX.
paboThI U UCTIBITAHHSI. Buaners HaBbIKAMU:
— COCTaBJICHUS TOMCKOBOTO 3aMpoca Mo Pa3IuyHbIM
MackaM B 0a3ax JaHHBIX;
— CHCTEMAaTHU3allMY TIOJTyYSHHBIX PE3yJIbTATOB MOUCKA.
K-3.2 3HaTh:
Cocrasisiet 0030p — mpaBuiia opopMIIeHHsT ONOTUOTpadUUECKIX
JUTEPATYPHBIX CCBUIOK;

HUCTOYHHUKOB I10
3aJJaHHOM TEME,

o opMIISIET OTYETHI O
BBITTOJTHEHHOM
paboTe 110 3a/1aHHOM

dopwme.

— OCHOBHBIE AJIEMEHTHI HAYYHOT'O OTYETA.

Baaaers HaBbIKAMU:

— OCYILIECTBIISITh (DOPMATUPOBAHUE TEKCTA HAYYHOTO
0T4Y€Ta B COOTBETCTBUHU C HOPMAaTHUBHO-
JIOKyMEHTAIbHOU 0a30ii;

— aHaJIM3a HAY4YHBIX CTATeH U MOHOTPAa(Uii C IEIBI0
CHUCTEMAaTH3alNU U KIIACCU(PUKAITUN HEOOXOIUMOMN

WH(OpMAITIHL.
IIK-5 IK-5.1 3HaTh:
Criocoben OcymuiecTBisieT — TpeboBaHuUs K KBAUTU(PHUKAINN 000PYIOBaHUSI.
OpraHU30BbIBAThH paboThI 1O — TpeOOBaHUS K CHIPBIO, TPOMEKYTOUYHON M KOHEUHOMH
MaTepraIbHO- TUTAHUPOBAHUIO MPOAYKIIHH.
TEXHUYECKOE pECYpPCHOTO YmMmern:
compoBoxaenne HP u | oGecnieuenus — IJIAaHUPOBATh PECYpCHOE 0OecrieyeHne ISt
HUOKEP. MIPOBEJICHNSI HAYYHO- | MPOBEJEHMSI HAyUYHO-UCCIIE0BATEIBCKON U OIBITHO-
WCCIIEIOBATEIBCKUX | KOHCTPYKTOPCKOM paboTHI.
Y OTBITHO- Baaners HaBbIKaMu:
KOHCTPYKTOPCKUX — OLICHKH HEOOXOIMMOTO KOJINYECTBA PECYPCOB ISt
paoor. MIPOBEJCHHS HAYYHO-MCCIIE0BATEIHCKUX U OIBITHO-

KOHCTPYKTOPCKHUX PadoT.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 5 3a4eTHBIX eauHwmIl, 180 akam. 4.

Ne Tembl (pa3aeibl) Buasbl yueOHbIX 3aHATHI, DopMbI TEKyLIEro
n/n AUCUUTLTMHBI, BKJIIOYASI CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAeMOCTH
HX CO/Iep:KaHHe pPadoTy CTY/I€HTOB,
U UX TPYAOEMKOCTH DopMa NPOMeKYTOYHOM
o (B akajeMHYeCKHX Yacax) aTrrecTanuu
3 KontakTHas padoTa (no cemecmpam)
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3agaHus ams
CaMOCTOSITEITLHOM pabOTEHI.
1 |Beenenue, 4| 2 121 7 pavot
Ot4er o mabopaTopHOH
pabote
3aganus ams
Pabota ¢ TBepapIMH 1 M
2 P 4 | 2 1 7 |caMoCTOsTENbHO paboTHI.
JKUJKUMH BELICCTBAMH.
KonTponbras padora Ne 1
Texnnka paboTHI co
3 [CMECAMHU TBEPIBIX M KHAKUX| 2 1 7 3ananus s
BEIIIECTB, UX PACTBOPOB. CaMOCTOSITETIHbHOM paboThI
OKCIEPUMEHTBHI C ra3aMu.
MeToabl KOHTPOJIA
A P 3amadus g
4  |npoTekaHUs] XUMUYECKOTO 4 | 2 1 7 o
CaMOCTOSITEIbHOM PadOThI
mporiecca.
DUBHKO-XUMHYECKHE
SagaHus s
5 |metons ananuza npoaykToB | 4 2 1 7 s
CaMOCTOSITETIbHOM paboThI
peaKiuu.
SagaHus i
CaMOCTOSITEIbHON PabOThI.
6 |Crparerus cunresa. 4 2 26 | 1 7 paboT
Ortuet o naboparopHoit
pabote
OO01re TPUHITUITHI
7 |mIaHMpOBaHUSA 4 2 12 | 2 7
IKCIIEPUMEHTA.
SamaHus s
CaMOCTOSITEIIbHOM PabOTHI.
Oruer o 1abopaTopHOH
8 |TakTtuka cuHTE3a. 4 2 26 | 2 7 patop
pabore.
KonTponbHas
pabota No 3
N 3agaHus s
PerpocunTeTnueckuit N
CaMOCTOSITeTTLHON pabOTHI.
9 |aHAJIK3 CIIOXKHBIX 4 4 2 7
. HroroBast KOHTpOJIbHAS
OpPTaHUYECKUX COCTUHEHHUIA.
pab6orta. Tect
03] 87 3auer
HUTOro 20 76 | 12 | 0,3 | 71,7




4.1 Uadopmanus 0 peaau3alui JMCHUILUIMHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaenax IMCHUIIHHBI U BUIAX Y4eOHbIX 3aHATHI,
peaiuzyeMbIX B (hpopMe NPAKTHYECKON MOATOTOBKHU

Ne Tembl (pa3aeibl) Bunsl yueOHbIX 3aHATHI, MecTo npoBeaeHus
n/n AUCHMILIMHBI, BKJIIOYAS] CAMOCTOSITEIbHYIO 3aHATHH
HX co/ep:KaHue padoTy CTyAeHTOB, B (hopMe NpaKkTHYECKOI
H UX TPY0eMKOCTh MOAr0OTOBKH
o (B akaileMHUYeCKHX Yacax)
§ KonrakrHasi paGora
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®dakynbTeT OHOJIOTHU
1 |Beenenwue. 4 12 Y
u 3KoJioruu Apl'yY
®DakynbTeT ONOIOTHH
2 |Crpaterus cuHTe3a. 4 26 Y
u skonoruu Apl'yY
OO0I11Me MPUHIINATIBI
HIHE UL ®DakynbTeT ONOIOTHH
3 |uTaHWpOBaHUS 4 12
u 3koJioruu Apl'yY
SKCIIEPUMEHTA.
®dakynbTeT OHOJIOTHU
4 |TakTuka cuHTE3A. 26 Y
u 3KoJioruu Apl'Y
HUTOoro 76
Conep:xxanue pa3iesioB IUCHUIIHHBI:
1. BBegenune

1.1. UcTtopus pa3BUTHS OPraHUYECKOr0 CUHTE3A.

1.2. TpebGoBanus k mnomemeHuto ngabopatopuu. TexHuka Oe3omacHOCTH Npu pabore B
XUMHUECKOM saboparopun. Martepuansl U OPUCIIOCOONEHHUST B TEXHUKE JIaOOPaTOpPHOIO
JKCIEPUMEHTa. XUMUYECKas NOCYya U IPYrue NPUHAJIEKHOCTH. MBIThE U CyIlIKa XMMHYECKOU

nocynbl. Becwl u B3BemuBanue. OnpeneneHue o0beMa U TIOTHOCTH.
2. PaGoTa ¢ TBepAbIMH U KHIKHUMH BelleCTBAMH

2.1. I3menbuenue. BricymuBanue u npokaauBaHue NOpPOIIKOB. [IpocerBaHne cyXux MOPOLIKOB.

CMmemmBaHue NOPOIIKOB. XpaHEHUE.

2.2. Cybnumanus u aecyonumanus. OnpeneneHue TeMnepaTypsl IaBiIeHHs.
2.3. Y janeHue Biaru U paCTBOPEHHBIX T'a30B U3 OPraHUYECKUX KUAKOCTEH.
2.4. Tleperonka »HJAKOCTEH.

2.5. DneMeHTapHas TEXHUKA )KUIKOCTHON AKCTPAKIUH.

2.6. OnpeneneHre TEMIIEPATYP KUIEHUS )KUAKOCTEN. XpaHEHUE KUIKOCTEH.
3. Texnuka padoTBI €O CMeCAMHM TBePAbIX H KHUAKHMX BelIeCTB, HX
IKCNEPUMEHTHI € Ta3aMH

3.1. PactBopenue. OnpeneneHnue paCTBOPUMOCTH BEIIECTB.

3.2. IlepememnBanue. BeimapuBanue 1 KOHUEHTPUPOBAHUE PACTBOPOB.

3.3. ®unbTpoBaHUE, TUAN3 U LIEHTPU(YTUPOBAHHE.

3.4. Kpucramm3anus BelecTBa U3 paCTBOPOB M PACIIaBOB.

3.5. Ilpubops! 11t mosyyeHus ra3oB. OUUCTKa U OCYIIIKA Ta30B.

PacTBOPOB.

3.6. U3mepenue naminenus rasza. [lonmydyenue Bakyyma u U30bITOUHOTO qaBieHUs. JIOBYIIKY JUIst

KOHACHCAIIMHU I'a30B.

3.7. PaGoTb! npy NOBBIIIIEHHOM JIaBJIEHUU. 3anasHHbIe aMITyJibl. ABTOKIaBbl. Kommnpeccopsl.




4. MeToabl KOHTPOJISI IPOTEKAHUSI XUMHYECKOI0 nmpouecca

4.1. TonkocnorHas xpomarorpadus.

4.2. I'a30-)XUIKOCTHAs! XpoMaTorpadusi.

4.3. BoicokoadhekTuBHAS )KUIKOCTHASI XpoMaTorpadusi.

5. ®u3nKo-XxUMHYECKHe MeTO/Ibl AHAJIN3A IPOAYKTOB peaKuuu

5.1. AIMP-cniekTpocKomnusi.

5.2. Macc-cnieKTpomMeTpusl.

5.3. UK-cniekTpockomnusi.

5.4. DneMeHTHBIN aHalu3.

6. CTpaTerusi cunrTesa

6.1. Cunres. Llenu opraHnyeckoro CUHHTE3a.

6.2. UneanpHblil cuaTe3. TpeboBaHMs K UIeaTbHOMY CHHTE3Y. TpeOoBaHUs K POMBIIIICHHOMY
CUHTE3Y.

6.3. OcHoBHbBIE TUIIBI CUHTE30B. OueBUIHBIC, CTAH/IAPTHBIE U CJIOKHBIE CUHTE3bI. PalinoHanbHbIe
Y UppalOHaIbHbIE CUHTE3BI.

7. O01mMe NPUHIMIIBI IVIAHUPOBAHUS IKCIIEPUMEHTA

7.1. Perpocunretnueckuii anamm3. «JlpeBo» cuHTeTHueckmx myrted. Tpanchopm. CuHTOH.
Pearenr. LleneBast monekyna. MonekymnsipHasi CIOKHOCTb.

7.2. CtpaTteruu B peTpocHHTETHYeCKOM aHayim3e. CTtpareruu, 0azupyrommecs Ha TpaHchopMax.
Crpateruun, Oazupyromuecs Ha CcTpykrype. bunaunr-6mok. CrpaTeruu, OCHOBaHHBIE Ha
torosiorud. CTpaTeruu, OCHOBaHHBIE Ha crepeoxumuu. Crpareruu, Oaszupyrommecs Ha
(GyHKIIMOHAIBHBIX TPYIIIaX.

7.3. O0uIrie KpUTEPUH OLIEHKH TUTaHa cuHTe3a. JIMHEWHBI M KOHBEPTeHTHBIH CUHTE3.

8. TakTuka cuHTe32

8.1. Opranuyeckas peakliusi U CHHTETUUECKUN METO/.

8.2. Meroabl TOBBIIIECHUS CEIEKTUBHOCTH pEaKUMW. 3allUTHBIE TPYIINbl B OPraHUYECKOM
CUHTE3€e. AKTUBUPYIOLIUE rpynbl. MOCTUKOBBIE TPYIIIBI.

8.3. CuHTE3 XUpaJIbHBIX COCTUHEHUM.

8.4. Bb100Op onTUMaNIbHBIX ITyTEH CUHTE3A.

9. PeTpocuHTETHYECCKUI AHAIN3 CJIOKHBIX OPTAaHMYECKHX COCIUHEHUI

9.1. Xumuueckuid sKcriepuMeHT. KoMmoHeHThl XumHueckoro skcrnepumeHnTta. [locTanoBka
npo6aemsl. [I1aHnpoBaHue U NpoBeIeHNe XUMUYECKOTO SKCIIEPUMEHTA CIIOKHBIX OPraHMYECKUX
COCIMHEHUN: aHAJIU3 U CUHTE3.

9.2. Ilouck u aHaNM3 IUTEPATYPHBIX TaHHBIX. [ [aTEHTHBIN MOUCK.

9.3. Illabmon s mpoekTupoBaHus cuHTe3a. OOOOIICHHE W aHAIM3 SKCIEPUMEHTAIBHBIX
JAHHBIX.

JlabopaTopHbie padoThl
JlabopaTtopnass paGora Ne 1. 3HaKOMCTBO C XHMMHYECKOM mMOCyI0#, J1abopaTOpHBIM
obopynoBanueM. TexHuka 6€30MaCHOCTH B XUMUYECKOH JTa0OpaTOpUH.
JlaGoparopHas padora Ne 2. [lnanHnpoBaHue CUHTE3a U CHHTE3 aPOMATHYECKUX TMAMHUHOB,
3aMeHUTeN el OeH3MIMHA I TMoJIydeHHsl a3okpacuTesieil. [loctanoBka mpoOIeMBbL.
[TnanupoBaHue M MPOBEICHNE YKCIIEPUMEHTA.
Jladoparopnasi padora Ne 3. Cunre3 (4-xsopdenmi)(4’-aurpodenni)cyiabpuga. Cunres
COCTMHEHUS (peaKIisi apOMaTHYECKOTO HYKJICOPUIHLHOTO 3aMEIIeHUs), ONPEACIICHHE BBIX0/a,
OYMCTKA COEIUHEHHUS, OINPEJEICHUE TEeMIIepaTypbl IUIABICHUS, JOKA3aTEeIbCTBO CTPOEHHUS C
nomouisio UK- u 1H-HMP-CHCKTPOCKOHI/II/I.
JlaGopaTtopnass padora Ne 4. Cunre3 1-xiuop-4-[(4-aHurpodenun)cyinbdonnin]oensona.
CuHTe3 coelMHEHHUs, OINpeAeNieHHe BbIXoJa (peakuus OKHUCICHHs), OYMCTKAa COEIUHEHUS,
onpeJieJIeHuEe TeMIIepaTyphl TUIABJICHHUS, 10Ka3aTEIbCTBO CTpoeHus ¢ nomouisio K- u 'H-SIMP-
CIIEKTPOCKOITHH.



JlaGopaTopuas padora Ne 5. Cunres 2-HuTpo-1-xaop-4-[(4-
HuTpodeHmwI)cyabponns|oensona. Cuare3 coeTMHEHUS (PEaKiusi HUTPOBAHMS ), OTPEIETICHUE
BbIXO/1d, OYHMCTKA COCIMHEHUS, OINpEACICHUE TEMIEpaTypbl IUIABJIEHUS, [OKa3aTEIbCTBO
cTtpoenus ¢ nomoibio K- u 1H-}IMP-cneI<TpOCK0nI/H/I.

Jlaboparopnas padora Ne 6. Cunte3 5-[(4-amuHOpeHHT)CYIb(OHNI]-2-XTIOPAHHINHA.
Cunre3 coequHeHHs (peaklys BOCCTAHOBIICHHUSA), ONPEENIEHUE BbIXOJa, OUYMCTKA COCAMHEHUS,
ONPEAEIIEHUE TEMIIEPATYPhI IUIABJICHUS, 10KA3aTEIbCTBO CTPOCHUs ¢ nomolibto MK- u 'H-SIMP-
CHEKTPOCKOIMUH.

5. O0pa3oBaTe/IbHbIe TEXHOJOIHH, B TOM 4YHCJe TEXHOJOIMH 3JIeKTPOHHOro o0y4eHHs
AUCTAHIHMOHHBIE 00pa3oBaTeIbHbIC TEXHOJIOIMH, HCHOJb3yeMble IPH OCYLIEeCTBJICHHHU
00pa3oBaTeIbHOIO NMpoLecca M0 JUCLUIIIHHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CIEIYIOIUE 00pa30BaTeIbHbIC TEXHOIOTHU:

BBoaHas JieKHMsl — 1a€T IEPBOE LEJIOCTHOE NPEIACTABICHHE O JUCLHUILUIMHE U
OPUEHTHUPYET CTYAECHTAa B CUCTEME M3YyYEHUs NAaHHOW JUCHMIUIMHBL. CTYAEHTHI 3HAKOMSTCA C
Ha3HauYEHUEM U 33/ladaMU Kypca, €ro pojbl0 M MECTOM B CHUCTEME y4YEOHBIX AUCLUIUIMH U B
cUCTeMe IOATOTOBKM B meioM. Jlaercs kparkwii 0030p Kypca, UCTOpHS Pa3BUTHS HAYKH U
IPAaKTUKH, TOCTHKEHUS B 3TOH cdepe, UMeHa U3BECTHBIX YUEHBIX, U3JIaraloTcsl NepCHeKTUBHbIC
HalpaBjeHusl HccienoBaHuid. Ha 9TOM  JeKIMM  BBICKA3bIBAIOTCA  METOJHMYECKHE U
OpraHu3alMOHHBbIE OCOOCHHOCTH padOThl B paMKaxX JaHHOM IUCLMIUIMHBL, a TakXke JaeTcs
aHAJIN3 PEKOMEHAYEMON yueOHO-METOINYECKON JIUTEPATYPBHI.

AKafeMHYecKasi JIeKIUsl C JJIeMEHTaMH JIeKHHMH-0eceAbl — IIOCIEN0OBATEIbHOE
W3JI0KEHUE MaTepuania, OCyLECTBIAEMOE IPEUMYIIECTBEHHO B BHJIE€ MOHOJIOTA IIPETOABATEIIS.
OneMeHThl JieKUMu-Oecenbl 00eCcHneunBalOT KOHTAKT IpenojaBaTeis ¢ ayIJuTopued, 4To
MO3BOJISIET TPUBJIEKATh BHUMAHWE CTYJCHTOB K HamOoyiee BaXHBIM TeMaM JIMCHIUIUIAHBL,
aKTUBHO BOBJEKaTb MX B Y4eOHBIH mpolecc, KOHTPOJUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTepuasa B 3aBUCUMOCTH OT YPOBHS €r0 BOCIPUSATHUSA.

JlaGopaTopHoe 3aHsiTMe — BBINOJHEHHE JIAOOpaTOpHON paboThl obOecreyuBaeT
3aKperyieHue TMOJIYYEHHbIX TEOPETUYECKUX 3HaHMM, oOecrneynBaeT OCBOCHHE HaBBIKOB
CaMOCTOSITeNIbHOW ~ J1abopaTopHONl  paboThl. DOpPMYNIHPOBKA BBIBOJOB IO  IOJy4YEHHBIM
pe3yibTaTaM YYWUT YMEHHUIO aHaJU3UpOBaTh U 0000IIATH MOJTY4YEHHBIE IKCIEPUMEHTAJIbHbIE
JJaHHBIE, pa3BUBAET JIOTUYECKOE MBIILLIICHUE.

Koncynbranum — Buj ydyeOHBIX 3aHATUH, SBISIOLIUICS OJHOM U3 (QOPM KOHTPOJISL
CaMOCTOSITENIbHOW ~ paboThl  cTyAeHTOB. Ha KoHCymbTamusx 1o mpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOosiee CIOYKHBIE MOMEHTBHI NpPU OCBOGHMM MaTepuallia TUCLUIUIMHBI,
[IPENOJaBaTellb OTBEYAaeT HAa BOIPOCHI CTYIEHTOB, KOTOPBIE BO3HUKAIOT Y HUX B IIpoLecce
CaMOCTOSITENIbHOM pabOTHI.

KonTposbHasi pabora — cpeACcTBO IPOBEPKU YMEHUI NPUMEHSATH TOJIyYE€HHbIE 3HAHMS
JUIsL pelleHus 3ajjad ONpENEeIEHHOTo Tula mo teMe uiaM paszzaeny. KonrponpHas pabota, kak
IPaBUJIO, COCTOMT U3 HEOOJBIIOrO0 KOJMYECTBA CPEIHUX IO TPYAHOCTH BONPOCOB, 3ajau MU
3aJaHul, TpeOyromux norucka 000CHOBaHHOTO oTBeTa. KOHTposbHas paboTa MOXKET 3aHUMATh
YacTh WJIM T0JIHOE y4yeOHOe 3aHATHE C pa30opoM MNpaBWIBHBIX PEHICHWH Ha CleayrolleM
3aHATHH.

DNeKTpOHHBIA yueOHbI Kypc «OCHOBBI OCTAaHOBKHM HAyYHOTO dKcIepuMeHTa» B LMS
OnexTpoHHbIH yHUBepcuTeT Moodle SApl'Y, B koTopom:

- TPECTaBJICHbI 3aJIaHU I CAMOCTOSATEIbHOM paboThl 00YUYaIOMIUXCS 110 TEMaM JTUCLIUILINHBI;
- MPEACTaBJIECHBI TEKCTHI JEKIIHUH 110 OTIEIBHBIM TEMaM JUCIUIUIMHBL

- IIPEICTaBJICHbI IIPaBUJIA MPOXO0XKIAECHUS IIPOMEKYTOUHOM aTTECTALIMU 10 TUCIUIUINHE;

- MIpPeJICTaBJIeH CIIUCOK yYeOHOM! IUTepaTyphbl, pEKOMEHAYEMOM JIJIsl OCBOCHHMSI TUCIUTUINHBI;

- mpezcTaBieHa uH(opmarus o popMe U BpeMeHH MPOBEACHUS KOHCYIbTALUN 10 JUCIUIUIMHE
B PEKHUME OHJIANH;



- TIOCPEACTBOM (pOpyMa OCYIIECTBISIETCS CHHXPOHHOE WM (WMJIM) aCHHXPOHHOE B3aMMOJICHCTBHE
MeXy 00y4JaroUIMMUCS U MPENoIaBaTeIeM B paMKaxX U3y4eHUs! IUCUUTIIHHBI.

6. [lepeyeHb JHMIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOIO
ofecreyeHusi, WMCNOJb3yeMOro TMPH OCYLIECTBJIEHUH O00pPa30BATEJLHOI0 Mmpolecca o
AUCUHUIINHE

B mporecce ocymiecTBieHus 00pa3oBaTeNbLHOTO MPOIIecca MO TUCITUTUINHE UCTIOIB3YIOTCS:

- ornepalmoHHbIe cucTeMbl cemeiicTBa Microsoft Windows;

- opucHsbIit naket npuinoxenuit Libre Office;

- mporpamma Adobe Acrobat Reader;

- 6paysepsr Mozilla Firefox, Google Chrome;

- cucrema DOC Moodle.

7. IlepeyeHb COBpPeMEHHBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX H HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, UCII0JIb3yeMbIX PH OCYHIECTBJIEHNH 00Pa30BaTEJIbHOI0 MPoLecca mno
AUCUUIJIMHE (TPH HEOOXOAMMOCTH)

[Ipu ocymiecTBiaeHUN 00pa30BATEIBHOIO MPOIIECCa MO JUCHUTIIIUNHE UCTIOJIb3YIOTCS:
1. ABromarusupoBaHHas  Oubnuoreuno-undopmanuonHas  cucreMa «BYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0nbIMoTeYHas cuctema «FHOpaiT» https://www.urait.ru/
3. DnexTpoHHO-0nbMoTeyHas cucreMa «Koncynbrant CryneHTay»
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOI ¥  [ONOJHHUTEJbHOH Yy4eOHOH JMTepaTypbl, pecypcoB
HH(OPMALIMOHHO-TEJIEKOMMYHMKALIMOHHOI ceTH «HMHTepHer» (IpPU He00XOAMMOCTH),
PeKOMeHyeMbIX /IJisl OCBOCHHS JMCIHIJIUHbI

a) OCHOBHasl JIMTEePaTypa
1. OCHOBBI TOCTAHOBKHM XUMHYECKOT0 3KcnepumenTa. Yacte 1: mpaktukym / coct. P.C. beryHos,
A.H. Bansesa; Spoci. roc. ya-T um. [LI". lemunosa. — Apocnasns: SApl'Y, 2013. — 76 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20130317.pdf
2. OCHOBBI TOCTAHOBKH XUMHUYECKOTO dKcriepuMenTa. Yacts 2: npaktukym / coct. P.C. beryHos,
A.H. Bansesa; SApocin. roc. yu-T um. ILI'. Jlemunosa. — Spocnasns: Apl'Y, 2014. — 64 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140305.pdf

0) 10MOJIHUTEIbHASA JIUTEepaTypa
1. JJabopaTopHbIil MPAKTUKYM IO OOIIEH XMMHUYECKON TEXHOJIOTHH: yued. mocodue ajs By30B. /
nox obmr. pex. B. C. beckoBa; — M.: BMUHOM. Jlaboparopust 3Hanmii, 2010. — 279 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=946562&cat cd=YARSU
2. 'amxa B. B. Oprannueckas XMMHs: METOJI. yKa3aHHs K MIPOBEACHUIO Ta0OpaTOPHBIX paboT. /
B. B. I'anxa, A. JI. Kotos, B. 1O. Opnos; fpocn. roc. ya-T um. I1. I'. Jlemunosa, Hayd.-mero.
coBeT yH-Ta — fpocnasne: b.u., 2009. — 71 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090307.pdf

9. MaTepuaabHO-TeXHHYeCKas 6a3a, He0OXoAMMasi IS OCYIIECTBJIEHUsI 00Pa30BaTeIHLHOI0
npouecca no JMCUMIInHe
MarepuanpHo-TeXHUYECKas 0a3za, HeoOXoauMast I OCYIIECTBICHUS 00pa30BaTEIHLHOTO
mpoliecca 1o AUCHUTUIMHE BKIIIOYAeT B CBOM COCTaB CIielIUaTbHbIC TTIOMEIICHHS:
- yqe6HHe AyAUTOPUHU IJIA IPOBCACHUA 3aHSITHU JIEKIIMOHHOTI'O THUIIA,
- yueOHBIC ayTUTOPUU JJIsl IPOBEACHHS TAOOPATOPHBIX padoT;
- yqe6HHe AYAUTOPUHU IJIA MPOBCACHUA I'PYIIIIOBLIX U MHAUBHUAYAJIbHBIX KOHCYHBT&HHﬁ;
- yueOHBIC ayTUTOPUU JJIsl IPOBEACHHSI TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllu;
- IOMCUICHUA JIA CaMOCTOSITEIILHOU pa6OTBI;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.urait.ru/
https://www.studentlibrary.ru/
http://www.lib.uniyar.ac.ru/edocs/iuni/20130317.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20140305.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=946562&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20090307.pdf

- IOMEUICHUST JJIi XpaHEHUS U NPO(PUIAKTHUECKOrO OOCIY)KMBAaHUS TEXHHUECKUX CPEICTB
00yJeHusI.

Jlnst mpoBeieHust 1a00OpaTOPHBIX 3aHATUI MMEeTCs HeoOXoauMas CIelraTn3upOBaHHAS
mebenb: Jla6. JIOX, cronm-Moiika ¢ cymkoi; jJabopaTopHOoe 000pYyIOBaHHME: BCTPAXUBATEIb -
[IEPEMELINBAIOLIEE YCTPOICTBO C IOJOIPEBOM, MCIAPUTENb POTOPHBIA; HACOC BaKyyMHBII;
NepeMeNInBaloLIie yCTPOICTBA; TMeub JlabopaTopHas HHU3KOTEMIepaTypHasi; Mpuoop A
OTIpeNIeNIeHUs] TOUYKH TUIABJICHUS; pehpaKTOMETPHI; CYLIMIIKA; TEPMOCTAT; IKa(bl BHITSDKHBIC; a
Tak)ke HabOpbl XUMUYECKOM MOCY/Ibl U PEaKTUBOB U JP.

CrenpanbHble TTOMEIIEHHUSI YKOMIUIEKTOBAHBI CPEACTBAMHU OOYYEHUs, CIYXKAIUMH JUIS
npecTaBieHus yaeOHoi nHdopmanuu 60IbIION ayAUTOPHH.

[Tomemienuss i1 caMOCTOSTENBHON pabOThl O0YYaroIMXCsl OCHALIEHBI KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs: K ceTu «MHTepHeT» u obecreueHrueM JO0CTyIa K
AIIEKTPOHHOH MH(]pOpMaIoHHO-00pa3oBaTensHo cpeae Apl'Y.

ABTOD:

JloueHT uHCTUTYTA C\O/ M‘é
A.A. CokolloB

dbyHIaMeHTaIbHON U MPUKJIAAHON XUMUH, K.X.H.




IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«OCHOBBI MOCTAHOBKH HAYYHOI'0 IKCIIEPHMEHTA»

DoH/I OLIEHOYHBIX CPEACTB
JJIS1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBbie KOHTPOJIbHBIE 32JaHUSI U UHBbIE€ MATEPHUAJIBI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIS YCIeBaeMOCTH

3aganus 1Js1 CaMOCTOATENbHON PadoThI
(Oannbie 3a0aHUs 8BINOIHAIOMCA CIMYOEHMOM CAMOCMOAMENbHO
u npenodasamenem 8 003amMebHOM NOPsOKe He NPOBEPSIOMCSL)

3agannsga nmo teMe Ne 1 «BBenenne»:

Pa3znen 1.1. Onummre coBpeMEHHOE COCTOSIHUE OPIraHUYECKOT0 CUHTE3a

Paznen 1.2. Uto cnenyeT mpeanpuHsATb, €CIU B J1a0OpaTOpUU BO3HHMK OuYar BO3TOpaHUS.
Kakumu HarpeBarenbHbIMH HpuOOpaMu  paspeliaeTcss IO0Jb30BaTbCsl IPU  [EPETOHKE
JIETKOBOCIUIAMEHAIOIINXCS JKUAKOCTe. [lepBas momomp Npu TEPMHUYECKUX M XUMHYECKHX
oxkorax. OuucTKa mocyasl 1jist 0c000 TOUHBIX padoT.

3ananus mo teme Ne 2 «PaGora ¢ TBepAbIMHU M KUJIKUMHU BelleCTBAMM»

Pasnen 2.1. OnuummTe OCHOBHBIE MpolecChl pabOThl C TBEPABIMU BEIIECTBAMU B
XUMHUYECKOH JIabOPaTOpHUH.

Pa3nen 2.2. Kakue coeilMHEHUsI MOKHO OYMCTUTD, UCIOJIB3YsI ITpoLiece Cyonumanuu?

Paznen 2.3. - 2.6. [IloaroroBka oOpraHu4YecKux pacTBoputesie. Perenepanus
pacTBOpPUTEIEH.

3ananus nmo teme Ne 3 «Texnnka padoTbl cO cMeCSIMHU TBePAbIX M KUJAKHX BelECTB,
UX PACTBOPOB. JKCIIEPUMEHTHI € Ta3aMu».

Pasnen 3.1. Kak onpenenuts pacTBOPUMOCTb HEU3BECTHOTO COEAMHEHUS?

Paznen 3.2. AnmapatHoe o¢opmieHHE NPOLECCOB IMEPEMEIINBAHUS, BBIIAPUBAHUSI U
KOHLEHTPUPOBAHUS.

Paznen 3.3. Pacckaxure o mopsake U Mepax 0€30MacHOCTH IMpH (UIBTPOBAHUM TPHU
oMoIIM BOpoHKHU broxHepa n konos! byH3eHa.

Pa3znen 3.4. Ha ueM ocHOBaH npuHIMN KpucTaiau3anuu BemecTB? [lepeuncnure ycnoBus
noa0opa pacTBOpUTENs NpU Kpuctayum3anuu. Kak mpu KpucTalmau3alMy MONTy4uTh Haubosee
KpYIIHbIE KPUCTAJIbI?

Paznensr  3.5-3.7. Onummre OCHOBHBIE NpUOOpHI s paboTel ¢ ra3oM. Mepsl
IPEIOCTOPOKHOCTU IIpU PabOTE € Ta3aMH MPH MOBBIIIEHHOM J1aBJICHUH.

3aganue nmo teme Ne 4 «MeToabl KOHTPOJISA NPOTEKAHUA XHMHYECKOI0 IPOLIECCay.

Paznen 4.1-4.3. Kakum o0pazoM BbIOMpaeTcs METOA KOHTPOJIS 3a MPOTEKaHHWEM
KOHKpeTHOH peakuuu? [IpuBeaure npumepsl.

3ananue mo reme Ne 5 «PU3MKO-XMMHUYECKHE METO/bI AHAIHM3A NIPOAYKTOB PeaKIHuu».

Paznensr 5.1-5.4. Onummre npouecc UASHTU(DUKAIIUN HOBBIX OPraHUYECKUX COSIUHEHHH.

3ananus nmo teme Ne 6 «Crparerusi CHHTE3a».

Pa3nen 6.1. Ilepeuncnnure OCHOBHBIE LIEIM OPraHU4eCKoro cuHTe3a. [Ipuseaure npumepsl.

Paznen 6.2. Onumure NOpOMBIIIICHHBIH CcHUHTE3 (JI000H Ha BBIOOP), OLEHUTE €ro
3P PEKTUBHOCTD, MPEUIOKUTE BOZMOKHBIE TTYTH COBEPIICHCTBOBAHUSI.

Pasgen 6.3. Ilepeuncinre OCHOBHBIE THUIBI CHHTE30B IO METOAY WX IUJIAaHUPOBAHMS.
[TpuBennTe NpUMEpBHI.

3aganus nmo reme Ne 7 «O0umme NpuHUMIBI IVIAHUPOBAHUSA IKCIIEPUMEHTA.

Pasznenst 7.1-7.3. OcylecTBUTE pETPOCUHTES CIEAYIOINX COEANHEHNN:
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Cl

VYKaXuTe CHHTOHBI, PETPOHBI, peareHThl, TPAaHC(HOPMBI.

3aganus mo teme Ne 8 «TakTuka cuHTE32).

Pazmen 8.1 - 8.4. Ilepeunciaure METOABI TOBBIIICHUS CEJICKTUBHOCTH PEaKIUH.
[TpuBenruTEe KOHKPETHBIC IIPUMEPHI B CHHTE3€ OMOJIOTHYECKH aKTUBHBIX COCITMHEHUH.

3aganus no teme Ne 9 «PerpocMHTeTHYeCKHII AHAJM3 CJI0KHBIX OPraHHYeCKHX
CcOoeIUHEeH U

Paznen 9.1-9.3.0cymiecTBuTE CHHTE3 N-HUTpOAeTO(EHOHA U3 a) CTUPOJIa; 0) STUIOEH301a
u B) aneropenona. CocraBpTe MIA0JIOH JUISI IPOSKTUPOBaHUS CHHTE3a. OCYIECTBUTE IMOUCK
HAYYHOH JIUTepaTyphbl CHHTE3a -HUTPOAICTOPCHOHA.

KonrpoJabHnas padora Ne 1
1. YUro Ha3BIBAIOT TEMIIEPATypOH KUIICHUs BEHICCTBA, KAK OHA MOXET OBITh MOHIKEHA TPU
MIPOBEJICHUH ITEPETOHKU?
2. Ilouemy mepen TEPErOHKOW IKHUAKOTO OPraHMYECKOrO BEIIeCTBA €ro HeoOXOAUMO
0ocBo0OIUTh 0T Biaru? Kak 3To MOKHO cenaTs?
3. KakoBo Ha3zHaueHue Aediiermaropa B npudoope it ppakiiMOHHON MEPETOHKU?
4. Kakue BeniecTBa MOKHO MEPETOHATh C BOJSHBIM apoM?

KonTtpoabnas pa6ora Ne 2
OcylecTBUTE pETPOCUHTETUUECKUIN aHAJIN3 COEAUHEHNUS:

COOCH;
H—1—H
H3COH,C————H
H3COH,C————H
OH
H—1—H
a) HC B : G) COOCH;

YKa)KUTe TPaHC(HOPMBI, CAHTOHBI.

KonTtpoabsnas pa6ora Ne 3
[lepeuncnure OCHOBHBIE 3alIUTHBIE TPYIIbI, METOAbl UX BBEIACHUS U YNAICHUS JUIS
3alIUThl AMUHOTPYMIbI, (HEHOJIOB, KapOOKCHJIBHBIX TpYII, albAerHI0B U KeToHoB, C-H-
cBssel. [IpuBeaure npumepsl.

Hrorosasi koHTpoJIbHAsSI padoTa
Bapuanr 1



1. JlaGopaTopHast mocya 0OIIEro U CreluaIbHOTO Ha3HAYCHUS.

2. XUMHYECKHE pEeaKTUBbl. Mapku XUMHUYECKHMX pEaKTUBOB, METOJbl OYHCTKH, IpaBHiIa
XPaHEHUsSI PEAKTHBOB.

3. @unbrpoBanue. OO1IUE MOHATUS U CTIOCOOBI (PUIBTPOBAHUS.

4. HarpeBanue u npokanuBanue. Buabl. MeToibl.

5. lenu u 3ajaun OpraHUuECcKOro CMHTE3a.

6. [IpousBecTu pacuiIeHEHHE YKa3aHHBIX COCTUHEHUI:

o}
a) ; 0)

Kaxoit o0t HykineoGrIbHBIA CHHTOH BO3HUKAET mpu 3ToM? Kakoif eMy COOTBETCTBYET
CHUHTETUYECKUI SKBUBAJICHT? MCIONb3yst €ro, HAamUIINTE CXEMbI CHHTE3a YKa3aHHBIX
COCTUHEHUN.

7. CocTaBUThH IUIAH CUHTE3a CIIEYIOUIUX COCTUHEHUMN:

h. Pt
a) .6) OCaMs |

8. UnenTudukanusi OpraHM4eCKiX COeTUHEHH, MOyUeHHBIX B XOZ€ CUHTE3a.
BapuanT 2

1. IIpocreiimme cTexIsIHHBIE Ta00PaTOPHBIE TPUOOPHI.

2. IlonroroBka XMMHUYECKHX PEAKTHBOB M pacTBOpHTened K cuHTe3y. OuncTKa, OCyIIeHHE U
oIpe/ieJICHue KOHCTaHT.

3. Okcrpakuud. O01me NOHATUS U CIOCOOBI SKCTPAarupoBaHMUsL.

4. BeimapuBanue. Ynapupanue 1 Kpuctaumzanus. O6ume noustus. CnocoObl IpoBEIEHUS.

5. CuHTEe3 KaK MeTOo/1, TOUCK U HHCTPYMEHT UCCIIEJOBAHUS.
6. IIpousBecTy pacueHEHNE YKa3aHHBIX COSINHEHHIA:

Cl
a) ; 0) .

Kakoii o0muii HykineopunpHbIN CHHTOH BO3HUKAeET mpu 3ToMm? Kakoif eMy cOOTBETCTBYET
CI/IHTGTI/I‘IGCKI/Iﬁ BKBI/IBaJ'IeHT? HCHOJ’IBS}’H €ro, HaIlTMIIUTE CXEMbI CUHTE3a YKa3aHHI>IX
COCJIMHEHUH.

7. CocTaBUTH TUTAH CUHTE3a CJICIYIONTUX COCTUHEHUM:

i
i
2) ;6)Ho/l\/i\OH_

8. Unentudukanus opraHu4ecKux COeIUHEHUH, MTOJIyYeHHBIX B XO/I€ CHHTE3A.
IIpuMepHbIe 3a7aHUA 11 OLEHKH CPOPMUPOBAHHOCTH KOMIIETEHIIUIA

IK-3, ungukarop IK-3.1

(IIposooum nepsuunblil ROUCK UHGOpMayUU nNO 3a0anHO memamuke (8 m.u., ¢ UCNONb308AHUEM
namenmuuix 6a3 OAHHbIX))

1. K ocHOBHBIM MeTOAaM cOopa HayyHOU MH(OPMaLK OTHOCSTCS:

a) HaOJIO/IeHNUE;

0) UMTUPOBAHUE;



B) TECTUPOBAHUE;

') arperupoBaHue JaHHBIX;
1) K1accu(uKamms TaHHBIX;
€) XpaHeHHUe JaHHBIX.

2: Kakue 3apy0exHbIC IeYaTHBIE/ICKTPOHHBIC PECYPCHI BO3MOYKHO HCITOIH30BATh IS
MoJTy4eHus: UHPOPMAIIUU 10 XMMHYECKUM CBOMCTBAM BEIIECTB U MPOIEAYPaM UX IMOTYICHUS?
a) cupaBounukCRC Handbook of Chemistry and Physics;

0) uaTepHet noprain Pravo.by;

B) cripaBounuk Merck index;

r) Aldrich Catalog Handbook of Fine Chemicals;

n) anektponHas 6ubdaroreka Organisation for Economic Cooperation and Development OECD
iLibrary u 6ubnaunoreka Opranuzaunu Oobeaunennsix Harmii UN Library;

) anekTpoHHas kojutekuus MathSciNet®.

3. Kakue npuémsl cinyxat 3¢ (heKTHBHOMY YTEHUIO U OCBOSHUIO MaTepraia XUMHYECKIX
JUTEPATYPHBIX UCTOYHUKOB?

a) cocTaByieHrne 6uOIMorpadUuecKoro OnrucaHusl ICTOYHHUKA JINTEPATYPHI;

0) mpencTaBieHUE COIEPKAHNUS NCTOUYHUKA B BUJIE (OPMAJIBHON CUCTEMbI UJIM UCUUCIICHHUS;

B) GOopMyIHUpPOBAaHUE MPEINONIOKEHUN WIH JJOTaI0K; YTBEPKACHUM, TPEANONAratonuX
JI0Ka3aTeNbCTBO;

') COCTaBIIEHUE OPUTHHAIBHBIX 3aKOHUYEHHBIX MBICTICH, 3aMCAHHBIX B JAKOHUYHOW TEKCTOBOM
(dopMe U BIOCIIEICTBUN HEOJTHOKPATHO BOCIIPOU3BOIUMBIX APYTUMU JIFOIbMU;

1) BeJIeHUE 3aMuceil MPOYNTaHHOTO;

€) CO3JJaH1E CUCTEMBI 3aKJIaJI0K U [IOMETOK.

IK-3, ungukarop IK-3.2
(Cocmasnsiem 0630p riumepamypHulx UCMOYHUKOS NO 3A0AHHOU meme, 0QOopMIIsem omuemsl O
8bINOJIHEHHOU pabome no 3a0anHol gopme)
1. PedepatuBHBIMU 6a3aMU HAYYHBIX JAHHBIX SIBISIOTCS:
a) Scopus;
0) e-library;
B) Web of Science;
r) Nature;
) Science;
e) XUMHUS U XUMHKH.

2. Kakas uadopmaius no XuMHYECKUM COeTUHEHUSIM HaXoAuTcs B 6a3ax qaHHbIx P2KXum u
Chemical Abstracts?

a) TeMIieparypa KUIeHHUs,

0) mokazareib MPeJTOMIICHHUS;

B) C€0CCTOMMOCTD;

T') MPOTHO3 OMOJIOTHYECKOM aKTUBHOCTH;

1) METO/IbI YTUJIM3AI[H BEIIECTBA;

€) ToKa3areib HaAEKHOCTH.

3. Kakne CIICHUAIM3UPOBAHHBIC XUMHUYCCKHUE KOMIIBIOTCPHBIC ITPOTpaMMBbl UCITOJIB3YIOTCA JJIA
06p360TKI/I OKCIICPUMCHTAJILHBIX ,Z[aHHLIX?

a) IsisDraw;

0) CorelDraw;

B) Microsoft Power Point;

r) ChemOffice;



n) Adobe Acrobat;
e) Office Hub.

VK-8, unaukarop YK-8.2
(Hoenmugpuyupyem onacruvle u epednvle hakmopvl 8 pamKax ocyujecmensieMou 0esmeabHOCmu)
1. Kakue nokaszarenu UCIONb3YIOTCS ISl OTHECEHHS] XUMUYECKOTO BELIECTBA K ONpPeAeIEHHOMY
KJIaCCy OMacHOCTHU?
a) pKa;
0) [I1K;
B) JII50;
I') KOHCTaHTa JAUCCOLUALINH;
1) MUHUMaJIbHO HEACHCTBYIOIAas KOHIIEHTPAIIHS;
e) [IBX.

2. Kakue neficTBuUs 3aKIIOYAIOT B c€0€ PUCKU IPU IPOBEAECHUN XMMUYECKOIO HAyYHOT'O
SKCIIepUMeHTa?

a) TyILIEHHWE BO3rOpaHusl B JaOOPATOPUU C IOMOIIbIO YITIEKHMCIOTHOIO OTHETYIIUTEIS;

0) HeHTpanu3ays METAIIOPraHMYECKUX CMECE C MTOMOIIbIO BOJBI;

B) POBEICHUE MIPOLIECCOB B PEAKTOPAaX, MOJIHOCTHIO N30JIMPOBAHHBIX OT OKPYXKAIOLIEH Cpeibl;
I') IpoBeieHue 0TO00pa U TPAaHCIOPTUPOBKH BEILIECTB B OJJHOPA30BOIl IOCyIE;

1) IPY CMELLIMBAaHUU KUJIKOCTEHN OoJiee TSHKEMYI0 U3 HUX MIPUJIMBAIOT IIPU NIEPEMELLIMBAHUU K
KHUJIKOCTH C MEHBLIEH IUIOTHOCTHIO;

€) IpH NeperoHKe BICOKOKUIIAMX BemecTB (> 150 °C) He BKIIIOYATh BOAY B OXJIAKAAIONIEM
XOJIOJUJIbHUKE.

3. Ilpu BHECEHUH HUTPYIOILLErO areHTa B pacTBOp cyOcTpara HEOOXOJUMO:
a) peakluIo IPOBOJAUTh B TOKE HHEPTHOTO rasa;

0) OCYyIIECTBIIATH KOHTPOJIb 32 TEMIIEPATYypO Ipoliecca;

B) MCIOJIb30BaTh KaNEJIbHYIO BOPOHKY;

I') IPUMEHSATH OCYIINTEb;

1) UCTI0JIb30BaTh CTAJIbHON PEaKTOD;

€) IPUMEHSATh XJIOPKAJIBIIUEBYIO TPYOKY

IIK-2, ungukarop [K-2.1
(Cnocoben npoexmuposams Hanpaenenuvlii CUHME3 OPSAHUHECKUX COeOUHEHULL C 3A0aHHbIM
HabopoMm Cc80UCME 8 pAMKAX NOCMABIEHHOU 3a0aiu)

1. lns yBenu4eHHs CENEKTUBHOCTH XUMUYECKUX PEaKINii HE0OX0AUMO:
a) YBEJIIMYUTH TEMIIEPATypPy PEaKIUy;

0) UCIONIb30BaTh KaTaIu3aTop;

B) YYUTHIBATH MOPSIOK BHECCHHS PEareHTOB B PEAKTOD;

T') YBEIMYUTH KOHIICHTPAIINIO PEareHTOB;

J) POBOJIUTH CHHTE3 MPH ITOBHIIIICHHOM JIaBJICHHH,

€) BBECTH 3aIIUTHBIC TPYIIIBI

2. Ilpu BBIOOpE CXEMbI CHHTE3a 11€JIEBOT0 MPOIYKTa MPEANOYTUTEIbHBIMU SIBIISIOTCS:
a) JOCTYITHOCTh UCXOTHBIX PEareHTOB;

0) MHOTOCTAIMMHOCTB;

B) J)KECTKHE YCIIOBUSI CUHTE3a;

T') BBICOKHUI BBIXOJ MIPOAYKTA PEAKIINH;

1) BO3MOYKHOCTh TPOBEICHHSI KACKATHBIX MTPEBPAICHHI;

€) BO3MOKHOCTh 00pa30BaHMsI H30MEPOB



3. [Ipu mpoBeneHny peakii HUITPOBAHUSI aMHHOAPEHOB B KHCIION Cpelie He0OX0auMO:
a) OpaTh 0OJBIIOI M30BITOK HUTPYIOIIETO areHTa;

0) UCIIOJIb30BATh 3aLIUTHBIE TPYIIIIHL;

B) pPEaKLIMIO IPOBOJUTH IPU BBICOKON TEMIIEpaType;

T') IPEIBAPUTEIILHO TEHEPUPOBATH IIEKTPOPUIBHYIO YACTHILY;

J1) aMHHOApEH BHOCUTH B HUTPYIOLIYIO CMECh;

€) MOPSIIOK BHECEHUS PEareHTOB B PEaKTOP HE UMEET 3HAUCHUS

K-2, nugukarop IK-2.3
(Braem u mooicem npumensimo Ha npaKmuKe cospemMenHble IKCNePUMEHMANbHbIe Memoobl Oisl
VCMAHOBNEHUS CMPYKMYPbL OPLAHULECKUX COCOUHEHUL)
1. Kakoe o6opynoBaHue UCTIONB3YETCS Uil KOHTPOJIS 32 MPOTEKAHHEM XMMUYECKHUX MPOLIECCOB?
a) anmmapar Kunma;
0) AMP-cniekrpomeTp;
B) DJIEKTPOJIU3ED;
T') YIbTPa3BYKOBOW 30H/I;
1) xpomatorpad;
€) IJIaHeTapHask MEJIbHUILIA.

2. JInst yCKOpEHHsI MPOTEKAHMSI XUMUYECKUX PEaKIIU HCIIOIB3YIOT:
a) yIbTPa3BYKOBOU peaKTop;

0) annapar Kumnma;

B) MUKPOBOJIHOBBII PEaKTOP;

T') )KUAKOCTHON XpomMarorpad;

1) POTOPHBIN HCIIAPUTEIIB;

€) aBToKJIaB BuiHeBckoro

3. Jlng wpeHTH(QHUKAIAN TBEPIBIX MPOIYKTOB BOCCTAHOBJICHUS HUTPOAPEHOB HCIIONB3YIOTCS
cieayromiee 000pyI0BaHNE U METOIbl aHAJIH3a:

a) peppakTomerp;

0) apeoMeTphl;

B) ch SAMP-cniekTpockonus;

r) H SIMP-criekTpockonus;

n) UK-cniekrpockomnus;

€) Macc-CHeKTPOMETPHSI

Kpurtepun oneHnBaHus pe3y/1bTaTOB TEKYyLIEro KOHTPOJIS yCIIeBaeMOCTH

dopma TeKyniero [IpaBusa BbICTaBICHUS OLIEHKH
KOHTPOJIS
yCIIEBAEMOCTH

paloThI, CTYZCHT NOTYYaeT 32 HE€ OTMETKY «3aUTEHO» WM «HE 3aUTEHO».
Kputepun onieHKH MMCbMEHHON CaMOCTOATEIBLHONU paboThI CTYEHTA:

00001aronii MaTepuall 1o 3aJaHHOM mpobieme.

Camocrostenbhas | [TncbMeHHast caMOCTOsITeNIbHAsE paboTa COCTOMT M3 HEOOJBIIOr0 KOJIWYECTBA
pabota CpPeIHMX TII0 TPYAHOCTH BOMPOCOB WM 33JaHUM, TPEOYIONINX TOWCKA
000CHOBaHHOTO oOTBeTa. llMchbMeHHast caMocTosATeldbHas pabdoTa CTydeHTa
J0JDKHA 3aHMMaTh He Oonee 20-30 MMHYT y4yeOHOro 3aHATUS C pa3dopom
MPaBWIbHBIX PEUICHUI Ha CIeAyIoUleM 3aHsITHH. B 3aBUCHMOCTH OT ypOBHS

- 3aumeno. B THCbMEHHOH (opMe TOATOTOBJIEH pPAa3BEPHYTHIH OTBET,
COJepKallliii OCHOBHbIE 3HAHMSA 1O TeMe; JIOTHYHO IpeACTaBIeH




- He 3aumeno: JaHO HCHIPaBUJIBHOEC HJIKM KC, B 3HAYUTCIIBHOC CTCIICHHU,
HCTIOJIHOC PACKPBITUC IIOCTaBJICHHOM 3aJa4yu C CCPBLC3HBIMU HpO6CHaMI/I n
cO0SMHU B JIOTHKE H3JI0)KECHHS Marepuala, 60 xe IIucbMeHHBIH OTBET IO
3aaHUI0 HC ITOJTY4YCH BOBCC.

KonTponbHas
pabora

- Omauyro BBICTABIIETCS, €CIU OOYYAIONMIMKUCS BBIMOIHUI paboTy (0O0mumiA
IIPOLIEHT BBINOJHEHUS 3anaHuii He MeHee 90%), AEMOHCTPUpPYET 3HAHUS
TEOPETHYECKOTO0 M TMPAKTUYECKOTO Marepuaiga 1o Teme paboThl, HagT
MIPABWJIBHBIN QJITOPUTM PEIICHUSI.

- Xopowo BBICTABIACTCS, €CIM OOYYAIOIIUICS BBIMOJHWI paboTy ¢
HeOOIBPIIMMU HeoueTamMu (OO MPOICHT BBIMOJIHEHUS 3a/laHUil HE MeHee
70%), 1eMOHCTPHUPYET 3HAHUS TEOPETUYECKOTO M MPAKTUYECKOTO0 MaTrepHaia
no Teme paboThl, JOMyCKas HE3HAUYMUTENbHbIE HETOYHOCTH TPH HX
MPUMEHEHHUU U BHIOOPE AJITOPUTMA PEIICHUSI.

- VOoseremeopumenvbho BBICTABISETCA, €CIAM OOYYAIOIIMHCS B  IIEJIOM
BBITIOJTHWI PaboTy (0OLIMI MPOIEHT BHINOTHEHUs 3anaHuil He MmeHee 50%),
JIOMyCKasl CYIIECTBEHHBIE HEJAOYEThl, B TOM YHCJIE MPHU BBIOOpE ajIropuTMma
pereHus.

- HeyoosnemsopumenbHo BBICTABIACTCS, €CIU 00yJarOMIUNACS HE CIIPABUIICS C
BBITIOJTHEHUEM 3a/1aHus (OOIIMiA MPOLIEHT BBINONHEHUs 3a1anuii menee 50%),
HE CMOr BBIOpaThb aJIrOPUTM €ro  pelieHus, MPOJAEMOHCTPHPOBAB
CYIIECTBEHHBIC MPOOEIIbI B 3HAHHUSIX OCHOBHOTO Y4eOHOTO MaTepuara.

JlabopartopHas
pabora

- Omauyno BBICTABIIACTCS, €CIM OOYYAIOIIUICS WMeEeT TIyOOKHe 3HAHHS
y4eOHOro marepuaia 1o Teme jJadbopaTOpHOM paboThl, MOKA3bIBAET YCBOECHUE
B3aMMOCBSI3M OCHOBHBIX ITOHSTHIA HCIOJIB3YEMBIX B pab0Te, CMOT OTBETUTH Ha
BCE YTOYHSIOIIME MU JOIOJIHUTEJIbHBIE BOINPOCHI, JEMOHCTPUPYET 3HAHUS
TEOPETHYECKOTO U TMPAKTHYECKOTO Marepuana I0 TeMe JIabopaTopHOMH
paloThbl, OmpeAessieT B3aUMOCBI3M MEXIy IOKa3zaTelsIMU 3ajaud, MAaéT
MPABUJIBHBIN aJTOPUTM PEIICHUs, ONpeNeNsieT MEKIUCIHUILIMHAPHBIE CBS3H
10 YCJIOBHIO 3aJIaHHUA.

- Xopowio BBICTABISETCS, €CIIM OOYUYAIOUIMIACSA TOKa3ajd 3HAHHE Y4eOHOTO
MaTepuala, YCBOMJI OCHOBHYIO JIUTEPATypy, CMOT OTBETUTh MOYTH TOJIHO Ha
BCE 3aJ[aHHBIC JOTOJIHUTEIbHBIE W YTOUYHSIOUINE BOMPOCHL. OO0ydarouiuiics
JI€MOHCTPUPYET 3HAHMS TEOPETUYECKOI0 U IPaKTHUECKOro marepuaiga IIo
TeMme JabopaTOpHOM pabOTHI, NOMYyCKas HE3HAYUTEIbHBIE HETOYHOCTH MPHU
pelIeHNH 3a/a4, UMesl HEeloJIHOe MOHMMaHHe MEXAMCLUIUIMHAPHBIX CBsI3ei
MIPH TIPAaBMIIBHOM BBIOOPE aJTOpUTMa PEIICHNUS 3a/1aHusl.

- Yooenemsopumenvrno BBICTaBIAETCS, €CAM O0YYAIOUIUICS B LIEJIOM OCBOMII
Marepuan JabopaTOpHOM palOOThl, OTBETHJI HE HAa BCE YTOYHSIONIUE W
JIONIOJTHUTEIbHBIE BOIPOCH, OOYyJalOIIUICS 3aTpyIHSETCS C MPaBUIIBHOM
OLICHKOW TpEJIOKEHHOW 3ajaud, JaéT HEMOJIHBIA OTBEeT, TpeOyromuil
HABOJAIIMX BOIPOCOB MpEIoJaBaTelisi, BHIOOP aJFOPUTMAa pEIIeHUs 3a1a4H
BO3MOJKEH TP HABOJAIINX BOIPOCAX MPEMOAaBaTEIIsl.

- HeyoosnemeopumenbHo BBICTaBISIETCS O0O0YdYalOLIEMYCs, €CIM OH HMEET
CYIIECTBEHHBIE TPOOENBI B 3HAHUSAX OCHOBHOTO YYeOHOTO Marepuaia
na0opaTopHON pabOThl, KOTOPBIM MOJHOCTBIO HE PacKpbLI.

Tect

- Omauyno BricTaBnsercs 3a 90% mpaBUIIbHBIX OTBETOB.

- Xopouio BeicTaBisercs 3a 70% MpaBUIBHBIX OTBETOB.

- Yoosenemeopumenwvno BeicTaBnsercs 3a 50% npaBUIIbHBIX OTBETOB.

- Heyoosnemeopumenvno BbIcTaBnsieTcss mpu Hamuumun Menee 50%
MpaBWIbHBIX OTBETOB WM NpPHU OTKa3ze OOYy4arollerocsi MpPOMTH TECTOBBII
KOHTPOJIb.




@DOH/IbI OLIEHOYHBIX CPEJICTB MO JUCLHUIUIMHE MPEAYyCMATPUBAIOT MPOBEPKY UHIUKATOPOB
JIOCTHMYKEHHUS KOMITETEHIIHM.

2. Criucok BONPOCOB M (WJIH) 3aIaHUi JJIA IPOBeIeHUs IPOMEKYTOYHOM aTTecTAlMU
Cnucok BONPOCOB K 3a4eTy

1. TpeboBanue k mnabopaTOpHOMY MoOMeleHHIO. TexHHKa Oe30MacHOCTH B XUMHUYECKOU
nabopaTopuu. OcHoBHBIE npaBuia  paboOThI c KHCIJIOTaMH, ieoyaMu u
JIETKOBOCIUIAMEHSIOIIMMUCS BELIECTBAMU. XPaHEHUE PECAKTHUBOB.

2. Xumnueckas nocyzna. [locyna oOmiero m crnenuanbHOr0 HasHadeHUs. KOHCTPYKUIMOHHBIE
MaTepHalbl, IPUMEHsIEMbIE JUIsl U3TOTOBJIEHUS J1a00OPaTOPHOM MOCYIbl U 000PYLOBaHMSL: CTEKIIO,
dapdop, MeTaIbl, MIACTMACCHI, KBapII.

3. PaznoBugHOCTH BecoB. BecoBast koMHara. YCTpoHCTBO TEXHOXUMHUYECKUX U aHATTMTUYECKUX
BECOB, [IPaBUJIA B3BEIIMBAHUS HA HUX.

4. I3mepenue oobeMa 1 INIOTHOCTH BEILECTBA.

5. Usmepenue temmneparypbl. llpuGopel 11si u3MepeHus TeMmieparypbl. ABTOMaTHYECKUI
KOHTpOJIb TeMIeparypsl. Tepmocrart.

6. PaboTa ¢ TBepapiMu BemiecTBamu. M3menpueHue. BricymmBanue 1 MpoOKaJuBaHKUE TOPOIIKOB.
[IpocenBanue cyxux mnopouikoB. CwmemmuBaHue nopoukoB. XpaHeHue. CyOmumanus u
necyonmumanus. Onpenenennue TeMnepaTypsl IIaBICHUS.

7. OnepauMu ¢ JKUIAKMMHU BELIECTBAMH. YJAJECHUE BIard M pPacTBOPEHHBIX TIa30B H3
opranvueckux okujakoctel. [leperonka sxuupkocteil. Buabl mneperonok. OmnpezneneHue
TEMIIEPATYP KUIIEHUS KUAKOCTEH. XpaHEHUE )KUIKOCTEH.

8. DneMeHTapHasi TEXHUKA KUIKOCTHOMN SKCTPAKIUH.

9. TexHuka paboTbl CO CMECSIMM TBEPABIX U KUJIKHX BEIIECTB U UX pacTBOpoB. PacTBopeHue.
Omnpenenenue pacTBOpUMOCTH BewlecTB. IlepemernnBanue. BeinapuBanue U KOHIIEHTPUPOBAaHUE
pacTBOpPOB.

10. ®unbpTpoBaHUe, TUATH3 U IEHTPUPYTUPOBAHUE.

11. Kpucrammsanus BelecTsa U3 pacTBOPOB U pacIlIaBoB. BrIpalirBanre MOHOKPHCTAIIIOB.
12. DxcnepumenTsI ¢ razamu. [Ipubops! i nosydenus razoB. OUUCTKa U OCYIIKA T'a30B.

13. U3mepenue napnenus rasza. [lomydeHnue Bakyyma M U30BITOUHOrO AaBieHHs. JIOBYIIKU a7
KOH/ICHCALlUU T'a30B.

14. PaGoTh! Ipy MOBBIIIEHHOM JIaBJICHUU. 3alassHHbIE aMITyJIbl. ABTOKJIABbI

15. ®usuko-XxMMHYECKHE METOABI KOHTPOJIS IPOTEKaHUsS XHUMHYECKOro  Ipolecca.
["a30xuaKOCTHAS XpoMaTorpagus.

16. ®Du3NKO-XMMHUYECKHE METOAbl KOHTPOJIA MPOTEKAHMSI XUMHUYECKOro  Ipolecca.
BeicokoadekTrBHas KUIKOCTHAS XpoMaTorpadus.

17. ®Ou3NKO-XMMHYECKHME METOABl KOHTPOJIS IPOTEKAaHUs XHMHUYECKOro Ipolecca.
TonkocnoiiHas Xxpomatorpadus.

18. DU3NKO-XMMHUYECKHE METOJBl AHAIN3a IMPOAYKTOB peakUud. CIEKTPOCKOIHS AIEPHOrO
MarHMTHOT'O PE30HAHCA.

19. ®u3nko-xuMHUYECKHE METOBI aHATIM3a POAYKTOB peaKIuu. Macc-ClieKTpOMETpHs.

20. ®OU3UKO-XMMHUYECKHE METOIbI aHAIM3a MPOAYKTOB peakiuu. MK-cniekrpockonus.

21. llenu u 3a1a4v OPraHUYECKOrO CUHTE3A.

22. CuHTE3 KaK METOJ, IOUCK U UHCTPYMEHT MCCIIET0BAHUS.

23. Mcroprueckuil acCieKT pa3BUTHS OPTaHUYECKOTO CUHTE3A.

24. Ctparerusi OpraHu4eCKOro CUHTE3a.

25. YcnoBus MAEaIbHOTO CHHTESA.

26. [IpoGiiema CelneKTUBHOCTH OPTaHUYECKUX PEAKIIHH.

27. OCHOBHBIE TUIIBI CHHTE30B (OYEBUIHBIC, CTAHIAPTHBIC, CIIOKHBIE).

28. PanoHanbHbIe M MPPAllMOHAIBHAE CUHTE3HI.



29. O61mue NPUHLIMITEI TUTAHUPOBAHHS OPTaHUYECKOTO CHUHTE3A.

30. OcHoOBHBIEC BUABI TPaHCHOPMAIIHIA.

31. Tpancdopmanuu pacuneHenusi. CHAHTOHBI U CHHTETUYECKUE SKBUBAJICHTHI.

32. HykneodwibHbIC CHHTOHBI.

33. DeKTpOPUITbHBIE CHHTOHBI.

34. Tpancdopmali BBEACHUS, U3MEHEHUS U yAaJleHUs (QYHKIIMOHATBHBIX TPYIII

35. CrepeocesieKTUBHBIN CUHTES.

36. 3amuTa QYHKIMOHAIBHBIX TPYIIII.

37. O61mue NPUHLIUIIBI PETPOCUHTETUYECKOTO aHAIHN3A.

38. Cucremaruzanus U 00pabOTKa MOJYUYEHHBIX TEOPETUYECKUX U IKCHEPUMEHTAIbHBIX
JTAHHBIX.

39. McTouHuku nosrydeHus HayuyHou uHbopmaruu. [Ipuemsl paboThl ¢ HAYYHOU JTUTEPATYPOH.

IIpaBuiia BeicTaBJICHUS OLICHKH HA 3a4eTe:

Y CTHBII OTBET CTY/IEHTA HA 3a4€Te OLCHUBAETCS 10 2-X OaJUIbHOM cUCTEME.

OTMeETKa «3a4TEHO» CTABUTCS], ECIIU:
- 3HaHMUS OTJIMYAIOTCA INIYOMHON M COJEpKATEebHOCTbIO, JAaeTCS MOJHBIA HCYEPIbIBAOIIMMA
OTBET, KaK Ha OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JOINOJIHUTENIbHBIE;
- CTYZCHT CBOOOHO BJIaJI€eT HAYYHOH TEPMHUHOJIOTHUEH;
- OTBEeT CTYyJEHTa JIOTMYHO M JI0Ka3aTeJIbHO pPACKPBIBAE€T NpOOJIeMy, NPEATIOKEHHYIO IS
pelieHus;
- OTBET CTY/IEHTa XapaKTepu3yeTcs IiyOuHOM, MOJIHOTOM U HE CONEPKUT (PaKTHYECKUX OIIMOOK;
- OTBET CTYJCHTAa WJUIIOCTPUPYETCS TpUMEpaMH, B TOM 4HCIe U3 COOCTBEHHOH Hay4yHO-
MCCJIEI0BATEIBCKOM 1EATEIbHOCTH;
- CTYACHT JEMOHCTpPUPYET yYMEHHE AapryMEHTUPOBAHO BECTH JHUAJIOr U HAYYHYIO
JUCKYCCHIO;
- CTYHGHT JEMOHCTPUPYET HaBBIKM TIOMCKa M 00pabOTKM HaydyHOW HHQOpMALUM U
DKCIEPUMEHTAJIbHBIX TaHHBIX.

OTMeTKa «He 3aYTEHO» CTaBUTCS, €CIIU:
- OTBET CTYy/IeHTa OOHapYXUJI HE3HAHUE UM HETTOHUMaHKE CYITHOCTHOMN YacTy AUCLUIUINHBL
- COJIEp>)KaHHE BOIIPOCOB HE PACKPBITO, JOMYCKAIOTCA CYIIECTBEHHbIE (PaKTHYECKHE OILIMOKH,
KOTOpBIE CTYJEHT HE MOXKET UCIIPABUTH CAMOCTOSTENBHO;
- Ha OOJBIIYI0 YacThb JOIMOJHUTEIbHBIX BOIPOCOB IO COJEPKAHUIO 3aueTa CTYACHT
3aTpyHAETCS 1aTh OTBET UM HE JA€T BEPHBIX OTBETOB;
- CTYAGHT HE JEMOHCTPUPYET HaBbIKM TIIOMCKAa U OOpabOTKM HayyHOM HHpOpMaALUU U
DKCIEPUMEHTAJIbHBIX 1aHHBIX.




IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI MOCTAHOBKH HAYYHOI'0 IKCIIEPHMEHTA»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW (GopMOH U3I0XKEHUS Y4eOHOro Mmarepuaiga IO JUCHUIUIMHE «OCHOBBI
IIOCTAaHOBKM HAy4YHOI'O SKCIIEPUMEHTA) SIBISIOTCS JEKLUHU C UCIOJIb30BaHUEM NIPE3EHTALMNA. DTO
CBSI3aHO C TEM, YTO y4eOHBIM MaTepual CONEPKUT OOJbIIOE YUCIO CXEM, TAaOJUL], PUCYHKOB,
KOTOpBIE 3aT€M HCIIOJIb3YIOTCS CTYJEHTAaMU B CaMOCTOSITENIbHOM paboTe IpH IMOATOTOBKE K
3aHATUAM. O4eHb Ba)KHBIM KOMIIOHEHTOM 3aHATHUH SBIISETCS BBIIOJIHEHUE JJAOOPATOPHBIX padoT,
KOTOpBIE OXBAaTHIBAIOT BCE OCHOBHBIC pas3fenbl Kypca, W CHOCOOCTBYIOT —3aKpEIICHUIO
TEOPETUYECKUX 3HAHUH, MIOJTYYCHHBIX CTYJICHTaMU IIPU IPOCITYIIMBAHUY JICKLIUN.

JUis mpoBEpKH M KOHTPOJS YCBOEHMSI TEOPETUYECKOro MaTepuaia, NPUOOPETEHHBIX
IPAaKTUYECKUX HABBIKOB B T€UEHUE 00YUYEHHUS IPOBOJATCS MEPONPUATHS TEKyILEH aTTecTaluu B
BUJC KOHTPOJBHOM M CaMOCTOATENBHBIX paboT. 3ajaHus AT CaMOCTOATENBHOTO PEUICHHUS
dopmynupyroTCs Ha JeKuusax. B kauecTBe 3amaHuil 11 CaMOCTOSTENBHOM pPabOTHI JoMa
CTYACHTaM TIpEeJIaraloTcs 3a7a4ul, aHAJIOTUYHbIE pa300paHHBIM Ha JIEKIHMAX MM HEMHOTO OoJiee
CJIO’KHBIE, KOTOPBIE SIBJIAIOTCS PE3YyIbTaTOM O0OBEAMHEHHUS HECKOIbKUX 0a30BbIX 3aj1ad. [TosHbli
CIIMCOK 3aJJaHUI JJI1 CaMOCTOSATENbHON pabOThI 10 TeMaM (pa3zenaMm) IMCHUIUIMHBI IPUBE/IEH B
OYK B LMS Moodle «OcHOBBI TMOCTaHOBKM HAaydyHOrO OKCIEPUMEHTa». Bompocsl,
BO3HUKAIOIIME B TPOLECCE WIM [0 WTOraM pEeLIeHWs B3TUX 3a/Jad, MOXHO 3ajaTb Ha
KOHCYJIbTAIMSIX WK B popyme (dare) B VK B LMS Moodle.

Jnist caMOCTOSITeTbHOM paboThl, B TOM YHCIIE M TOBTOpPAa Pa300paHHOrO JIEKIUU W
IIPAKTUYECKUX 3aHATHAX MaTepuaa IepBOro CEMECTPA U3YyUEHUS IUCLUUIUIMHBI PEKOMEHIYETCS
UCTIONB30BaTh  ydeOHO-MeToamueckoe mocobue «OCHOBBI  IIOCTAHOBKH  XHMMHYECKOTO
skcnepuMenTay. [Ipaktukym B 2-X gactsax / coct. P.C. berynos, A.H. Bansesa; SIpoci. roc. yH-T
uM. [LI". lemunosa. — Spocnasne: SApl'Y, 2013-2014 r. JlanHoe mocoOue COCTOUT M3 BOCHMHU
pas3zienoB, B KOTOPBIX pPAcCMaTPUBAIOTCS OCHOBHBIE MpPHUEMBI paboOThl € XUMHYECKHUMHU
BEIIECTBAMM U OCHOBBI CJIOHOI'O OpPraHMYECKOro CHHTe3a. MaTepuan Kakaoro paszeina
BKJIIOYAET B ce0s1 KpaTKoe U3JI0’KEHHE TEOPETHUECKOro MaTepHaia 1Mo 3a/laHHON TeMe, KOTOPBIH
3aTeM WUIIOCTPUpPYETCsl MOAPOOHBIMHM IpuUMepaMu. B 3akitoueHue KakJIoro paszelna
IIPUBOJATCS 3aJaHUsl ISl CAMOCTOSITEIIbHOTO PEIICHNUS.

3aKIrouuTeabHON (OpPMON KOHTPOJIS 3HAHUM CTYIEHTOB, IOJIYYEHHBIX B IpoLecce
IIPOXOXKACHUSI BCEro Kypca, sABisgeTcs 3adeT. [loaroroBka Kk 3adeTy IpenIoyiaracéT OCBOEHHE
MaTepuasoB JIEKIUH, J1a0opaTopHbIX paboT, ydeOHON muTepaTtypel u T.m. Ha 3auere
NPOBEPSAIOTCS YMEHHMSI U HaBBIKM CTYACHTOB B pa00Te€ C OCHOBHBIMU HOHATHSMHM HAay4HOTO
AKCIEPUMEHTA, SBISIOLUIMMUCS OCHOBHOM JUIsl MPOBEACHMUSI BCEX OCHOBHBIX J1aOOpaTOPHBIX
orepanuil ¥ HAy4YHbIX UCCIIEJOBaHUM.





