MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuteT uM. ILT. lemugoBa

Kadenpa oprannueckoi 1 6MOJIOTMUECKON XUMUN

YTBEPXIAIO

JlekaH (akysnbTeTa GMOIOTUU U SKOJIOTUU

// /

b e 0.A.Mapaxaes

« 20 » wMag  2021r.

Padouasi nporpaMMa JUCIUIJIMHBI
«OCHOBBI NOCTAHOBKYU HAYYHOI'0 IKCIIEPUMEHTA)»

Hampasnenue noarotoBku
04.03.01 Xumus

Hanpasnennocts (nmpoduib)
«MeaunuHckas 1 papMaleBTu4YecKas XUMHUs»

dopma o0yueHus
OuHas
[Iporpamma onobpena [Tporpamma omo6pena HMK
Ha 3aceJaHuu Kadeapsl (baxynbTeTa OMOJIOTUU U HKOJIOTHH
ot 17 mas 2021 r., npotokon Ne 11 npotokoa Ne 7 ot 17 mas 2021 r.

Apocnasib



1. Ilenn ocBOEHNST TUCIMIIIHHBI

[lenbl0 OCBOCHUST TUCIMILINHEI SBISETCS U3yYCHHUE CTYJICHTAMU COBPEMEHHBIX METO/IOB
MOCTAaHOBKH M 00paOOTKU pe3yJIbTaTOB HAYYHOTO 3KCIICPUMEHTA, Pa3BUTUE MCCIIEIOBATEILCKUX
HaBBIKOB U YMEHHIA.

Urenne Kypca IpeayCMOTPEHO st GOPMHUPOBAHUS Y CTYICHTOB CICIYIOIINX HABBIKOB U
YMEHHUI:
- IJIAHUPOBAHUS OJKCIIEPUMEHTAa TI0 3aJaHHON TeMe,
000pyI0BaHUSs JIJIsl €0 IPOBEICHUS;
- ACTIOJIb30BAHUS TOTOBOTO U COCTABIICHUS CBOETO alropuT™Ma cOOpKHU mpudopa;
- KOHTPOJISI U OICHKHM XOJa CHHTE3a, BBIICICHUS KOHEYHOTO IMPOJYKTA PEAKIUH, YTHIN3AIUH
OTXOJIOB CHHTE3a C COOJIIOZICHUEM MPABUII TEXHUKU 0€30IacHOCTH.

BbIOOpa XHMMHUYECKOH TOCyabl H

2. MecTo IMCUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl

Hucuunnuna «OCHOBBI NOCTAaHOBKM HAyYHOTO HKCIIEPUMEHTa» OTHOCUTCA K YaCTH,
dbopmupyemMoil yuacTHUKamMu oOpa3oBareiabHbIX oTHomeHu Oioka b1 (b1.B.09).

Kypc TecHo cBs3aH U onupaeTcs Ha TaKue IUCLUUILIMHBI, Kak «Heopranuueckas Xumusy»,
a takke «duznka» u «MaremaTukay.

3HaHUST M HaABBIKM, [OJYYEHHbIE IMPU H3YYCHUH JUCLHUIUIMHBI HMCIOJb3YIHOTCS
O0yJaOImUMUCA TP  HM3yYCHUH OOMEeNpOoPEeCCHOHANBHBIX W CHEIUAIBHBIX JTUCIHUILINH,
HEOOXOIUMBI JIJIS1 BHITIOJTHEHHS! BBIMTYCKHOM padOThl, B HAYYHO-TIPOU3BOJICTBEHHON U MPOESKTHON
NEATETbHOCTH, a TaKXKe MJis NPOJOJDKEHHs OOydeHHMs] B MarucTparype Mo HarpaBiICHHUIO
«Du3uKo-opranuveckas u papmareBTHIECKast XUMUSY.

3. Illlanupyemble  pe3yJbTaTbl  O0y4YeHHs] 1O JMCHUILUIMHE, COOTHECEHHbIe €
IJIAHMPYEMbIMHM pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrPaMMbI

[Ipouiecc u3yyeHus: TUCHUIUIMHBI HallpaBJieH Ha (POPMUPOBAHME CIEIYIOMINX JIEMEHTOB
kommnereHmii B coorBercTBHM ¢ PI'OC BO, OOII BO u npuoGpereHus ciaenyromux 3HaHUH,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH:

dopmupyemas HNugukarop Ilepeuenb

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

(xkox n
dopmyauposka)
YHuBepcaJbHble KOMIIETeHIMH

YK-8 YK-8.2 3HaTh:
Croco0eH co3maBaTe 1 Wnentudunupyer — OCHOBHBIE KJIACChI ONTACHBIX XUMHYECKUX BEIECTB;

MOJIJICPKUBAThH B
IOBCEIHEBHOM KU3HU U
B TPOQeCCUOHATHLHOM
JIeSATEIIbHOCTH
Oe30macHbIe yCIOBUS
KHU3HEICSITEINbHOCTH TSI
COXPaHEHUs IPUPOTHON
cpenbl, o0ecTieueHUs
YCTOMUYMBOTO Pa3BUTHSA
00111eCTBa, B TOM YHCJIE
TIPH yTpo3e U
BO3HUKHOBEHHHU
Ype3BbIYANHBIX
CUTYaIuil U BOCHHBIX
KOH(JIUKTOB.

OIacHBIE U BPEIHbIC
(bakTophI B paMKax
OCYIIIECTBISIEMON
JeSITETbHOCTH.

— npaBuJia 0€30MaCHOCTH B HAYYHBIX Ta0OPATOPHUSIX.
YMmeThb:

— OCYILIECTBIIATE KOHTPOJIb M YYET BPEIHBIX U
OITACHBIX XUMHYECKHUX BEIIECTB;

— IPOBOJIUTH TUTAHUPOBAHHE YKCIIEPUMEHTOB C
obecrieueHreM 0€30TaCHOCTH TSI BCETO TIepCOHAIA.
Baagers HaBBIKAMM:

— ompeieTIeHHsI KJIacca OMAaCHOCTH BEIIECTB;

— ycTaHOBJIeHHE 0€30IaCHOCTH ITPOBEICHHMS
IKCIIEPUMEHTOB C XUMHUCCKUMH BEIICCTBAMH C
MTOMOIIIBIO pacyeTa X KOHIICHTPALUH U YpaBHEHUH
nuhdy3ud ¥ KOHBEKIIHH.




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

3HaTh:

— IIpaBHJIa TIOBEACHUS B YPE3BBIYAHBIX CUTYAIHSIX;
— HOPMATHUBHYIO TOKYMEHTAIUIO MO TEXHUKE
0€30MacHOCTH B HAYYHBIX Ja00paTOPUSIX.

YMmeTh:

— TIPOBOJIUTH OCMOTP pab0UYero MECTa M BBISBIISITH
HapyIlICHUs B paboTe MpUOOpPOB;

— COCTaBJISITh OTYETHI O HEUCTIPABHOCTH

mpeJiaraeT AKCIUTYaTHPyEMOTO 000PYI0BaHUSI.
MEPOTPUSITHUS IO Bnaners HaBbIKaAMM:
MIPEAOTBPAIICHUIO — TYIICHHS BO3TOPaHMS XUMHUECKUX PEAKTUBOB U
Ype3BBIYANHBIX 00ecTOYeHHOT0 EKTPOOOOPYTOBAHHS,
CUTYaITHil. — HelTpanu3anuy PO3TMBOB XMMHUIECKUX PEAKTHBOB.
IIpodeccnonaibHbIE KOMIIETEHIIUT
MK-1 nK-1.1 3HaTh:
Crioco0eH poBOANTH [Tnanupyer — METOJIOJIOTHIO TIPOBEICHUS HAYTHBIX
HUP n HUOKP, OTJICBHBIC CTATUN SKCIIEPUMEHTOB;
BBIOUpATH U HCCIEN0BaHUsA IPU — OAOUPATh YCTIOBUS XUMHUYECKUX PEaKIHid UCXOIS
HCTIONTB30BaTh HAJTMYUH 001IeTo W3 aHAJIM3a aHATOTHYHBIX MTPEBPAIEHIA, OTIMCAHHBIX

TEXHHYECKHE CPEICTBA U
METOABI UCIILITAHUIN IS
pelIeHus
HCCIIEN0BATENLCKUX
3aJ1a4 XUMHYCCKOMN
HaIpPaBJICHHOCTH,
IMOCTaBJIEHHBIX
CIIELNAIMCTOM Oosiee
BBICOKOM
KBaJTM(hUKALINH.

miana HUP.

B JIUTEpaType.

YMeTh:

— COCTABJIATH UCIIOUYKHU XUMHNYCCKUX npeBpauleHHﬁ
JUTSI MHOTOCTATUIHBIX XHMHYECKUX HKCIIEPUMEHTOB;
— OLICHUBATh 11€JIeCO00Pa3HOCTh MPEIaragMoro
IJIaHa KCIEPUMEHTA UCXO/I UX SKOHOMUYECKOTO
aHaJM3a PacxXoJIOB M TPAT Ha YTHIU3AIUIO OTXOJIOB.
Baagers HaBBIKAMM:

— pacyeTa 00IIEero BhIX0/1a MHOTOCTAAMIHOTO
XHUMHUYECKOIO CUHTE3A;

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

IIK-1.3

Breibupaet
TEXHUYECKHUE
CpeICcTBa peanu3aluu
Y METOJIBI
WCIBITAaHUH (M3
Habopa NMEIOIITIXCS)
JUTSL PELIeHUs
MOCTaBJICHHBIX 33124
HUP

3HaTh:

— OCHOBHBIE THITbI XUMHUUYECKUX TPEBPAIICHUH B
OpraHN4eCKON U HEOPraHUYECKON XHUMMUH;

— METOJIbI KOHTPOJIS 32 IPOTEKAaHUEM XUMHUYECKHX
peakuuii 1 aHaM3a 00pas3yIoMUXCs IPOLYKTOB.
Ymersn:

— oA0MpaTh MOAXOIAIINE METOINKHN aHATIN3a s
M3y4aeMbIX XUMUYECKUX PEAKIINI;

— IPOBOJIUTH aHAJIN3 JAHHBIX, TOYIaEMBIX C
IUPPOBOTO H3MEPHUTEILHOTO 000PYI0OBAHHSI.

IK-1.4
I'oTOBUT OOBEKTEHI
UCCJICIOBAHUSL.

3HaTh:

— COBpPEMEHHBIE TOJXO0/IBI K MPOOOIIOATOTOBKE.
YMmeTh:

— IUTAHUPOBATh MIOCTAHOBKY XUMHYECKOT0,
(hU3UYIECKOr0 U OMOXUMUYECKOTO IKCTIEPUMEHTA;
— pa3pabaTbiBaTh METOINYCCKHE CXEMbI aHAIU3a.
Biaaers HaBBIKAMM:

— 0TOOpa XUMHUYECKHUX H OMOXHUMHYECKUX MTPO0;
— (hopMUPOBaHUS U3 AHATU3UPYEMOT0 MaTepraa
pernpe3eHTaTUBHOMN BRIOOPKH;

— Oe3omacHOM paboOTHI ¢ ONTACHBIMH XUMHUYECKUMHA U
OMOXHMHUYECKUMHU O0BEKTAMH.




IK-2

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

nK-2.1

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

3HaTh:

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

YMeTh:

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

— pacdera aTOMHOU 3(h(HEKTUBHOCTH XUMHUICCKUX

MOCTaBJICHHOM peaKuui;

3aJ1a4H. — pacuera CyMMapHOIO BBIXOJa PeakLuii,
MPUBOASIINX K 00pa30BaHUIO CMECH BEIIIECTB;
— ITIONCKa CBOMCTB XMMHYCCKHNX BEIICCTB B
CIICIMAIM3UPOBAHHBIX 0a3ax JTaHHBIX.

nK-2.2 3HaTh:

CrocobeHn — 3aKOHOMEPHOCTH U MEXaHU3Mbl OCHOBHBIX

OCYIIECTBIIATh OpTraHUYECKUX MPEBPAICHHI;

HaIpaBJICHHBINA — OCHOBHBIC THUIIBI UCTIOIB3YEMBIX XUMHUECKUX

CHHTE3 PEaKkToOpOB;

OpraHUYEeCKUX — METOJBI KOHTPOJIS 33 IPOTEKAHHUEM XUMUYECKUX

COEAVHEHUH 110 peaKiuii.

3aJaHUIO Ymern:

crenuaimncra oosee
BBICOKOH
KBaJTH(PHUKALINH.

— coOupaTk pa3TUYHbIE TUITBI YCTAHOBOK IS
OCYIIECTBICHUS XUMHUECKOT'O CHHTE3a;

— MPOBOJUTH 3aMEHY 3JIEMEHTOB HCIIOJB3YEMbIX
YCTaHOBOK JIJIs yBerueHUs 3 PEeKTHBHOCTH
XUMUYECKUX TIPEBPaIICHUH.

Baagern HaBBIKAMM:

— oOpaleHus ¢ XUMHYECKUMH BEIECTBAMH BCEX
KJIaCCOB OIACHOCTH;

— OCYIIECTBJICHUSI OCHOBHBIX OTIEPAIIHA C
XUMHUYECKUMH BEIIECTBaMH (B3BEIIMBaHUE,
(UIBTPOBAaHUE, SKCTPAKITHS, TIEPEKPUCTAILTU3AIIMS U

JIpyrue).

nK-2.3

3HaeT ¥ MOKET
MIPUMEHSATH Ha
MIPaKTHKE
COBpPEMEHHbIE
AKCIIEpUMEHTAIbHbBIC
METO/BI TS
YCTaHOBJICHHS
CTPYKTYpBI
OpraHUYECKUX
COCIUHCHUH.

3HaTh:

— 3aKOHBI, JISKAIIUEe B OCHOBE KaUE€CTBEHHOTO
KOJIMYECTBEHHOT'O XMMHUYECKOTO aHAJIN3a;

— npaBuiia paboThl HA COBPEMEHHOM aHAJTHTHIECKOM
000pYyIOBaHHH.

YMmers:

— TIPOU3BOJIUTH BKIIIOYCHUE U TIEPBUYHYIO HACTPOUKY
UCIIOJIb3YEMOTO aHATUTHYECKOTO 000y IOBaHUS;

— IIPOBOJAUTH KaTMOPOBKY HHCTPYMEHTOB IS
(U3NKO-XUMHUUECKUX METOJIOB aHAITU3A.

Buaaners HaBbIKaMu:

— MHUHUMH3ALIMY [IyMa OT JeTeKTOpa NpruOopoB
(U3UKO-XMMHUYECKUX METOJIOB aHAIIN3A;

— pacdera pa3pemniaroieii CrrocooHOCTH
MCIIOJIb3yEMOT0 O0OPY/IOBAHHS;

— aHanu3a U 00paboTKU AT HUPPOBBIX
AQHATUTHYECKUX CUTHAJIOB.




MK-2.4
Crioco0eH n3y4atb

3HATB:
— METOIBI U3yUEHUS] CKOPOCTH i MEXaHU3MOB

PEaKIMOHHYIO XMMHUYECKUX MPEBPALICHUH;
CHOCOOHOCTD — IPUHLIUTB paOOTHI HCIONIB3YEMOT0 XUMHUYECKOTO
OpPTraHUYeCKUX 000py1OBaHHSI.
COCIMHEHWH C Ymersn:
NpUMEHEHUEM — COCTaBIISITh CUCTEMbl KHHETHUECKUX YPaBHEHUH
THUTIOBBIX M3y4YaeMbIX IETTHBIX U [UKINYECKUX XUMHUUECKUX
HKCTIEPUMEHTAIBHBIX | TPOLECCOB;
1 pacuéTHBIX — IPOBOJUTH pacyeT KOHCTAHT CKOPOCTH MO
METOOB. YpaBHEHHUSIM peaKiyii HyJIeBOT0, IEPBOTO, BTOPOTO
HOPSIKOB.
IK-3 K-3.1 3HaTh:
Crioco0€eH OKa3bIBaTh [IpoBoauT — OCHOBHBIC MEXYHAPOIHbIC 0a3bl TaHHBIX U
UHQOPMAaITMOHHYIO MIEPBUYHBIN [TOUCK MaTeHTHBIE 0a3bl;
MOIIEPKKY WHGOPMAITUH 110 — OCHOBHBIE TIPUEMBI TTOWCKA B OONBINX 0a3zax
CHCIIMAINCTAM, 3aJJaHHOW TeMaTHUKEe | JaHHBIX;
OCYIIECTBIISIOIUM (BT.U.,C — OCHOBHBIC HayYHbBIE M3/IaTEIHCTBA, BBITYCKAIOIINE
Hay4JHO- HCIIOJIb30BaHUEM JKYpHaJIBl M KHUTH XHMHYECKOW HAaIIPaBICHHOCTH.
HCCIIEIOBATEIBCKHE, NAaTeHTHBIX 0a3 Ywmers:
OIIBITHO- I[aHHI)IX). — OCYHICCTBJIATH IIOUCK I/IH(bOpMa]_[I/II/I 10 KJIKOUYEBBIM
KOHCTPYKTOPCKHE napaMeTpam B 0a3ax JaHHbIX.
pabOTHI M MCIIBITAHUSL. BiageTs HaBbIKAMU:
— COCTaBJICHHS TIOMCKOBOTO 3aIpoca MO pa3IuYHbIM
MackaM B 0a3ax JaHHBIX;
— CHCTEMAaTHU3alUH NOITYyYSHHBIX PE3yJIbTATOB ITOUCKA.
IIK-3.2 3HaTh:
Cocrasisiet 0030p — npaBuiia opopMIIeHHsT ONOTUOTpadUUECKUX
JHUTEPaTyPHBIX CCBUIOK;

HUCTOYHHUKOB I10
3aJJaHHOM TEME,

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

dopwme.

— OCHOBHBIE 3JIEMEHTBI HAYYHOTO OTYETA.
Biagers HaBbIKAMMU:

— OCYIIIECTBIIATH (POPMATHPOBAHUE TEKCTA HAYUHOTO
OTYeTa B COOTBETCTBUHU C HOPMATHBHO-
JIOKYMEHTAJIbHOH 0a30ii;

— aHaJIM3a HAYYHBIX CTATeH U MOHOTPa(Uii C IEIbIO
CHCTEMAaTH3aI[MH M KITaCCH(UKAIUH HEOOXOTUMOi

WH(OpMAITIHL.
HHK-5 IIK-5.1 3HaTh:
Crnocoben OcymectBisier — TpeOOBaHMUs K KBAUTU(DHUKAIINN 000PYIOBAHUSI.
OpraHU30BHIBATh paboThI 1O — TpeOOBaHUS K CHIPBIO, TPOMEKYTOUHON M KOHEUHOH
MaTepraIbHO- TUTAHUPOBAHUIO MPOAYKIINH.
TEXHUYECKOE pECypCHOTO YmMmern:
compoBoxaenne HP u | obecnieuenus — IJIAaHUPOBATh PECYpCHOE oOecieueHre st
HUOKP. MIPOBEJICHNSI HAYYHO- | MPOBEJEHHS HAyUYHO-MCCIIE0BATEIBCKON U OIBITHO-
WCCIIEIOBATEIBCKUX | KOHCTPYKTOPCKOM paboTHI.
Y OIIBITHO- Bnaners HaBbIKaAMM:
KOHCTPYKTOPCKUX — OLIEHKH HEOOXOIUMOTO KOJINYECTBA PECYPCOB IS
paoor. MIPOBEJCHHS HAYYHO-MCCIIE0BATEIHCKUX U OIBITHO-

KOHCTPYKTOPCKHUX PadoT.




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET S5 3a4eTHBIX eauHMmIl, 180 akam. 4.

Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIEr0
n/n JMCIMIIMHBI, BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI yClIeBaeMOCTH
HX CO/Iep:KaHHe pPadoTy CTY/I€HTOB,
U UX TPYAOEMKOCTH DopMa NPOMeKYTOYHOM
o (B akajeMHYeCKHX Yacax) aTTecTAlMU
3 KontakTHas padoTa (no cemecmpam)
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Samanus i
CaMOCTOATENLHOI padOTHI.
1 |Beenenue. 4 | 2 12| 1 7 panotl
Otuer o mabopaTopHOH
pabote
Samganus 1
Pabora ¢ TBepasIMH U M
2 P 4 | 2 1 7 |caMoCTOsTENbHO paboThI.
JKUIKUMH BEIECTBAMH.
KonTponbras padora Ne 1
Texnnka paboTHI co
3 [CMECAMHU TBEPIBIX H KHAKKUX| 5 1 7 3amaHus s
BEIIECTB, UX PACTBOPOB. CaMOCTOSITETLHOU PabOTHI
DKCIIEPUMEHTEHI C Ta3aMH.
MeTo1BI KOHTPOJIS
A P SagaHus i
4  |mpoTeKaHusl XUMHUYECKOTO 4 2 1 7 o
CaMOCTOSITETTLHON PabOThI
rporecca.
DUBHNKO-XUMHUYECKHUE
SagaHus s
5 |metons ananuza npoaykToB | 4 2 1 7 s
CaMOCTOSITETLHOU PabOTHI
peaKiuu.
SagaHus i
CaMOCTOSITENILHOM PaOOTHI.
6 |Crparerus cunresa. 4 2 26 | 1 7 paboT
Ortuet o naboparopHoit
pabote
OO01ue MPUHITUITHL
7 |mmaHMpOBaHUSA 4 2 12 | 2 7
IKCIIEPUMEHTA.
Saganus mis
CaMOCTOSITeTTLHON pabOTHI.
OrTuer 0 1abopaTopHOM
8 |Takrtuka cuHTesa. 4 2 26 | 2 7 patop
pabore.
KonTponbHas
pabota No 3
o Samanust s
PerpocunTeTnueckuit N
CaMOCTOSITeTTLHON pabOTHI.
9 |aHAIU3 CIOXKHBIX 4 4 2 7
o HroroBas KOHTpOJIbHAS
OPTaHMYECKUX COCTUHCHHUIA.
pabota. Tect
0,3 | 8,7 3auer
HUTOIrOo 20 76 | 12 | 0,3 | 71,7




4.1 Uadopmanus 0 peaau3alui JMCHUILUIMHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesnax IMCHUIIMHBI U BUIAX Y4eOHBIX 3aHATHH,
peasiudyeMbIX B (hpopMe NPAKTHYECKON MOJATOTOBKH

Ne Tembl (pa3aeibl) Bunsl yueOHbIX 3aHATHI, MecTo npoBegeHus
n/n AUCHMILIMHBI, BKJIIOYAS] CAMOCTOSITEIbHYIO 3aHATHH
HX COJep:KaHue padoTy CTyAeHTOB, B (popMe npakTHYECKOH
H UX TPY0eMKOCTh MOAr0OTOBKH
o (B akaileMHUYeCKHX Yacax)
§ KonrakrHasi paGora
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dakyapTeT OUOJIOTHH
1 |Beenenwue. 4 12 Y
u 3KoJioruu Apl'Y
daxynpTeT OMOJIOTHH
2 |Crpaterus cuHTesa. 4 26 Y
u skonoruu Apl'y
OO0I11Me MPUHIINATIBI
HIHE UL daxynpTeT OMOJIOTHH
3 |muTaHWpOBaHUS 4 12
u 3koJioruu Apl'Y
SKCIIEPUMEHTA.
dakyapTeT OMOJIOTHH
4 |TakTuka cuHTE3a. 26 Y
u 3KoJioruu Apl'yY
UTOI'o 76
Conep:xxanue pa3iesioB IUCHUIIHHBI:
1. BBegenune

1.1. UcTtopus pa3BUTHS OPraHUYECKOTO CHHTE3A.

1.2. TpeGoBanuss Kk TmoOMeLIeHHIO Jaboparopuu. TexHuka O€30MacHOCTH TIpH paboTe B
XUMHYECKOH Jraboparopuu. Matepuansl W TPUCHOCOONCHHST B TEXHHUKE JIaOOpaTOPHOTO
HKCIEpUMEHTa. XUMHUECKasi OCyla U Jpyrue MpUHAAIEKHOCTH. MBIThE U CyIIKa XMMUYECKON

nocynbl. Becwl u B3BemuBanue. OnpeneneHue o0beMa 1 MI0THOCTH.
2. PaGoTa ¢ TBepAbIMH U KHJIKHUMH BelleCTBAMH

2.1. 3menbuenHne. BeicynmmBaHnye 1 MpoKaIvMBaHUE MOPOIIKOB. [IpocenBanne Cyxux MOPOIIKOB.

CMemmBaHue NOPOIIKOB. XpaHEHUE.

2.2. Cy6numanus u aecyonumanus. Onpenenenye TeMnepaTypsl MIaBIeHUS.
2.3. Y janeHue Biaru U pacCTBOPEHHBIX I'a30B U3 OPraHUYECKUX KHUIKOCTEH.
2.4. Ileperonka »KuaKOCTEN.

2.5. DneMeHTapHas TEXHUKA KUIKOCTHON IKCTPAKIIUH.

2.6. OnpeneneHre TEMIIEPATYP KUIEHUS )KUAKOCTEN. XpaHEHUE KUIKOCTEH.
3. Texnuka padoTbl €O CMeCAMHM TBepAbIX H JKHUAKHX BeleCTB, HX
JKCIEePUMEHTHI € ra3aMu

3.1. PactBopenue. OnpeneneHne paCTBOPUMOCTH BEIIECTB.

3.2. [lepememnBanue. BelltapuBanve U KOHIEHTPUPOBAHKUE PACTBOPOB.

3.3. ®unbTpoBaHUe, TUAN3 U LIEHTPU(YTUPOBAHHE.

3.4. Kpucramm3anus BelecTBa U3 paCTBOPOB U PaCIIaBOB.

3.5. Ilpubops! 1t momyyeHus ra3oB. OUNCTKa U OCYIIIKA Ta30B.

PacTBOpPOB.

3.6. 3mepenue napienus rasza. [lomydenne Bakyyma ¥ U30BITOYHOTO JaBiieHHs. JIOBYIIKH TSt

KOHACHCAIIMHU I'a30B.

3.7. PaGoThI IpH MOBBIIIICHHOM JIaBJICHUH. 3anasHHbIC aMIyJibl. ABTOKIaBbl. KoMmpeccopsl.




4. MeToabl KOHTPOJISI IPOTEeKAHUSI XUMHYECKOI0 nmpoiecca

4.1. TonkocnolHas xpomarorpadus.

4.2. I'a30-)kUIKOCTHAs! XpoMaTorpadus.

4.3. Beicokod¢(heKTUBHAS KUIKOCTHAS XpoMaTorpadus.

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

5.1. IMP-cniekTpockomnusi.

5.2. Macc-cnieKTpoMeTpusl.

5.3. UK-cniekTpockomnus.

5.4. DneMeHTHBIN aHalIu3.

6. CTpaTerusi cunrTesa

6.1. Cunres. Llenu opraHn4eckoro CUHTE3a.

6.2. UneanpHblil cuaTe3. TpeboBaHMs K HIeaTbHOMY CUHTE3Y. TpeOoBaHUs K MPOMBIIICHHOMY
CUHTE3Y.

6.3. OcHOBHBIE TUIIBI CUHTE30B. OUEBUIHbIE, CTAHAAPTHHIE U CIIOKHBIE CUHTE3bI. PallnoHanbHbIe
U UppalOHaIbHbIE CUHTE3BI.

7. O01mMe NPUHIMIIBI IVIAHUPOBAHUS IKCIIEPUMEHTA

7.1. Perpocunretnueckuii anamms. «JlpeBo» cuHTeTHueckuxX myred. Tpancopm. CHHTOH.
Pearent. LleneBas monekyna. MoiiekyinsipHas CJI0KHOCTb.

7.2. Ctpateruu B peTpocuHTEeTHYeCKOM aHaym3e. CTpareruu, Oazupyroniyecsi Ha TpaHchopMax.
Crpareruun, Oasupyrommuecs Ha cTpykrype. bungunr-6mok. CrpaTeruu, OCHOBaHHBIE Ha
torosiorud. CTpaternu, OCHOBaHHBIE Ha cTepeoxumuu. Crpareruu, Oasupyrommecs Ha
(GyHKIIMOHAIBHBIX TPYIIIaX.

7.3. O0ure KpUTEPUH OLIEHKH TUTaHa cuHTe3a. JIMHEWHBI M KOHBEPTEeHTHBIM CUHTE3.

8. TakTHKa cuHTE3a

8.1. Opranuyeckas peakiysi U CHHTETUYECKUN METO/I.

8.2. Meronapl MNOBBILEHUS CEIEKTUBHOCTH pEAKLUMW. 3aIIUTHBIE TPYNIBI B OPraHUYECKOM
CUHTe3€e. AKTUBUPYIOLIME rpynbl. MOCTUKOBBIE TPYIIIBL.

8.3. CuHTE3 XUpaJIbHBIX COETUHEHUM.

8.4. Bb100Op onTUMaNIbHBIX ITyTEl CUHTE3A.

9. PeTpocuHTETHYCCKHI AHAIN3 CJIOKHBIX OPTAaHMYECKHX COCAUHEHUI

9.1. Xumuueckuid sKcrnepuMeHT. KOMMOHEHTh XUMHYECKOro skcrnepuMmeHTa. I[locTtaHoBka
npo6aemsl. [I1annpoBaHue U NpoBeIeHNe XUMUYECKOTO SKCIIEPUMEHTA CIIOKHBIX OPraHMYECKUX
COCIMHEHUN: aHAJIU3 U CUHTE3.

9.2. Ilouck u aHaNMU3 TUTEPATYPHBIX TaHHBIX. [ [aTEHTHBIN MOUCK.

9.3. Illabmon s mpoekTHpoBaHUs cuHTe3a. OO00OIEHHWE W aHAIM3 DKCIEPUMEHTATBHBIX
JTAHHBIX.

JlabopaTopHbie padoThl
JlabopaTtopnass paGora Ne 1. 3HakOMCTBO C XHMHYECKOM mMOCyI0#, J1abopaTOpHBIM
obopynoBanueM. TexHuka 0€30MacCHOCTH B XUMHUECKON J1abopaTopuu.
JlaGoparopHasi padora Ne 2. [lnannpoBaHue CUHTe3a U CHHTE3 aPOMaTHYECKUX JHAMHUHOB,
3aMeHMTesell OeH3WIAMHA JUIA TOoJydeHus:t a3okpacuteseld. IloctaHoBka mpoOIeMBI.
[InanupoBaHue U MPOBEJCHUE SKCIIEPUMEHTA.
Jladoparopnasi padora Ne 3. Cunre3 (4-xsopdenmi)(4’-aurpodenni)cyiabpuga. Cunres
COeMHEHUS (peaKkiusi apoMaTUYeCKOro HYKJICO(MIBHOIO 3aMEIIEeHHUs), ONpPeIeIeHUe BbIX0/a,
OUNCTKAa COEAVHEHMsI, OIpPENEICHUE TEMIEpPaTyphl IUIABJIEHUS, JOKA3aTEIbCTBO CTPOEHUS C
nomouipio K- u 1H-HMP-CHCKTpOCKOHI/II/I.
Jlaboparopnas padora Ne 4. Cunre3 1-xuop-4-[(4-uutpodenna)cyinbponnii]oensona.
CuHTe3 coenuMHEHMs, OINpeleleHNue BBIXOAA (peakuusi OKMCIECHHs), OUUCTKA COEIUHEHMS,
OIpezieNIEHUE TEMIIEpATYphl IIJIaBIECHUS, JOKa3aTENbCTBO CTPOeHUs ¢ nomoipto MK- u "H-IMP-
CIEKTPOCKOIUH.



JlaGopaTopuas padora Ne 5. Cunres 2-HuTpo-1-xaop-4-[(4-
HUTPOpeHWT)CyIb(poHn|0en3ona. CuaTe3 coeuHeHUs (peakiusi HUTPOBAHUS), ONIpeIeIIiCHHE
BbIXO/d, OYMCTKA COEIMHEHMS, OIpEACICHUE TEMIEepaTyphl IUIABIEHUS, JOKa3aTelIbCTBO
cTtpoenus ¢ nomoipo K- u 1H-}IMP-cneI<TpOCK0nI/H/I.

Jlaboparopnas padora Ne 6. Cunte3 5-[(4-amuHOpeHHT)CYTb(OHNI]-2-XIOPAHHINHA.
Cunre3 coequHeHHsl (peaklysi BOCCTAHOBJICHUS), OMPEENIEHNE BbIX0Ja, OUYMCTKA COEIMHEHUS,
ONPEAEIIEHUE TEMIIEPATYPhI IUIABJICHUS, 1OKA3aTEIbCTBO CTPOEHUS ¢ nomoiubto K- u 'H-SIMP-
CIIEKTPOCKOITHH.

5. O0pa3oBaTe/IbHbIe TEXHOJOIHH, B TOM 4YHCJe TEXHOJOIMH 3JIeKTPOHHOro o0y4eHHs
AUCTAHIMOHHBbIEe 00pa3oBaTe/bHbIEe TEXHOJOIMH, HCIOJIb3yeMble IPH OCYLIeCTBJICHMH
00pa3oBaTeIbHOIO NMpoLecca M0 JUCLUIIIHHE

B niporiecce 00y4eHust UCTIONB3YIOTCS CIEIYIOINE 00pa30BaTeIbHBIC TEXHOIOTHH:

BBoaHas Jieknusi — 1a€T IEPBOE LEJIOCTHOE INPEIACTABICHHE O JUCLHUILUIMHE U
OPUEHTHUPYET CTYAEHTAa B CUCTEME M3YyYEHUS NAaHHOW JUCHUIUIMHBI. CTYAEHTHI 3HAKOMSTCS C
Ha3HauYEHUEM U 33/ladaMU Kypca, €ro pojbl0 M MECTOM B CHUCTEME yYEOHBIX AUCLUIUIMH U B
CUCTEME IOATOTOBKHM B 1enoM. Jlaerca kpaTkuil 0030p Kypca, MCTOpUsS pa3BUTUS HAyKH U
IPAaKTUKH, TOCTHKEHUS B 3TOH cdepe, UMeHa N3BECTHBIX YUEHbIX, M3JIaraloTCs MEePCIIEKTUBHBIE
HalpaBjeHusl MccienoBaHuid. Ha 9TOM  JeKIMM  BBICKA3bIBAIOTCA  METOJWYECKHE U
OpraHu3alMOHHBIE OCOOCHHOCTH padOThl B paMKax JaHHOW IUCLMIUIMHBL, a Takke JaeTcs
aHAJIN3 PEKOMEHAYEMON yueOHO-METOINYECKON JIUTEPATYPHI.

AKafeMHYecKasi JIeKIUsl C JJIeMEHTaMH JIeKOHMH-0eceAbl — IIOCIEJOBATEIbHOE
M3JI0KEHUE MaTepuana, OCyLECTBIIEMOE IIPEUMYIIECTBEHHO B BHJIE MOHOJIOTA IIPETIOIaBATEIIS.
OneMeHThl JieKIMu-Oecenbl 00eCneunBalOT KOHTAKT IpenojaBareis ¢ ayIauTopuei, 4To
MO3BOJIIET TNPUBJEKATh BHUMAHUE CTYJIEHTOB K HauOoyiee Ba)XKHBIM TEeMaM JMCLUILINHBI,
aKTUBHO BOBJEKaTb MX B Y4eOHBII Mpolecc, KOHTPOJIUPOBATh TEMI H3JIOKEHHUS Y4eOHOro
MaTepHuasa B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSATHSA.

JlaGopaTopHoe 3aHsiTHe — BBINOJHEHHE JIAOOpaTOpHON paboThl obOecreuynuBaeT
3aKperyieHue TMOJYYEHHBIX TEOPETUYECKUX 3HAHHWM, 00ecrneynBaeT OCBOCHHE HAaBBIKOB
CaMOCTOsITeNIbHOW ~ J1abopaTopHOil  paboThl. DOPMYJIHPOBKA BBIBOJOB IO  IOJy4YEHHBIM
pe3yibTataM yYUT YMEHHUIO aHaJIM3UpOBaTh U 0000IIATh IMOIY4YEHHBIE IKCIEPUMEHTaIbHbIE
JaHHBIE, Pa3BUBAET JIOTUYECKOE MBIILIJICHUE.

Koncynbranum — BuJ ydyeOHBIX 3aHATUHN, SBISIOLIUICS OJHOM U3 (QOpPM KOHTPOJISL
CaMOCTOSITENIbHOW  paboThl  cTyneHTOB. Ha KoHCymbTamusx 1o mpock0e CTYJIEHTOB
paccMaTpuBalOTCs HauOojiee CIIOXKHBIE MOMEHTBHI IMPU OCBOEGHHMM Marepuaia JAUCHMIIUHBI,
IpernojaBaTesib OTBEYAaeT HAa BOIPOCHI CTYAEHTOB, KOTOpbIE BO3HMKAIOT y HHMX B Ipoliecce
CaMOCTOSITENIbHOM pabOTHI.

KonTposbHasi pabora — cpeACcTBO NIPOBEPKH YMEHUI NPUMEHSATH IOJIyYE€HHBIE 3HAHMSI
JUISL pelleHus 3ajjad ONpEeNeICHHOTo Tuna mo teMe uiM paszzaeny. KontponbHas pabota, kak
IPaBUJIO, COCTOMT U3 HEOOJBIIOr0 KOJMYECTBA CPEIHUX MO TPYIHOCTH BONPOCOB, 3a/a4 WIU
3aJaHul, TpeOyromux norcka 000CHOBaHHOTO oTBeTa. KoHTposbHas paboTa MOXKET 3aHUMATh
YacTh MJIM TOJIHOE y4eOHOe 3aHATHE C pa30opoM MpaBWIBHBIX PEHICHWH Ha CleayrolleM
3aHATHH.

DNeKTpOHHBIA y4eOHbI Kypc «OCHOBBI IOCTAHOBKHM HAyYHOT'O 3KclepuMeHTa» B LMS
OnekTpoHHbIH yHUBepcuTeT Moodle SApl'Y, B koTopoMm:

- TPECTaBJICHbI 3aJIaHUs 11 CAMOCTOSATENIbHOM pabOThl 00YUYAIOIIUXCS 110 TEMaM JTUCIUILIHHBI;
- IPEICTaBJICHBI TEKCTHI JIEKIUH 110 OTAEIBHBIM TEMaM JUCLIUILINHBL,

- IIPEICTaBJIEHbI IIPaBUIIA POXOXKAECHUS IPOMEXYTOUHOM aTTeCTAl[MH 110 TUCLUIIINHE;

- IPEICTaBJIEH CIMCOK y4eOHOU JIUTEpaTyphl, PEKOMEHIyEMOM! Il OCBOCHUS AUCLUILINHBI;

- TpezcTaBieHa uH(popMaiusa o popMe U BpeMEHH MPOBEACHUS KOHCYIbTALUN 10 JUCHUTUIMHE
B PEKUME OHJIANH;



- TIOCPEACTBOM (pOpyMa OCYIIECTBISICTCS CUHXPOHHOE W (WJIM) aCHHXPOHHOE B3aMMOJICHCTBUE
MeX1y 00y4YaroIMMHUCS U MPENoJaBaTeNIeM B paMKaxX U3y4eHHs! TUCUUTUTHHBI.

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

B mporecce ocymiecTBieHUs: 00pa3oBaTeILHOTO MPOIIECCca MO AUCIUILTUHE HCIIOTB3YIOTCS

- ornepaImoHHbIe cucTeMbl cemeiicTBa Microsoft Windows;

- opucHsbIit naket npuioxenuit Libre Office;

- mporpamma Adobe Acrobat Reader;

- 6paysepsr Mozilla Firefox, Google Chrome;

- cucrema DOC Moodle.

7. IlepeyeHb COBpPeMEHHBIX NPO(PecCHOHAIBHBIX 0a3 JAHHBIX H HH(OPMAIMOHHBIX
CIIPAaBOYHBIX CHCTEM, HCIOJIb3YyeMbIX MPHU OCYIIECTBIEHHN 00Pa30BaTeIbLHOI0 MPoIecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

[Tpu ocymecTBiIeHNH 00pa30BATEIILHOTO TIPOIIECCa IO TUCIUTUTHHE UCTIOB3YIOTCS:
1.  ABromaru3upoBaHHas  OubOnuoreuHo-uHpopmanuonHas  cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2. DnekTpoHHO-O0nbaroTeuHas cucrema «FOpaitt» https://www.urait.ru/
3. DnexrpoHHO-0nbOMOoTeYHast cucrema «Koncymnprant CtyneHnTtay
https://www.studentlibrary.ru/

8. [lepeyeHb OCHOBHOI ¥  [IONOJHHUTEJbHOH Yy4eOHOWH JIMTEepaTypbl, pecypcoB
MHPOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTn «WHTepHeT» (IpM He00XOAMMOCTH),
PEKOMEHAYEeMBbIX [JIsl OCBOCHHS JMCIHIIIHHbI

a) OCHOBHasI IMTEpaTypa
1. OCHOBBI TOCTAHOBKHM XMMHYECKOI0 3KcniepumenTa. Yacte 1: mpaktukym / coct. P.C. berynos,
A.H. Bansesa; fApocin. roc. yu-T um. ILI. Jlemunosa. — SApocnasns: Apl'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; fApocin. roc. yu-T um. ILI". Jlemunosa. — Spocnasns: Apl'Y, 2014. — 64 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140305.pdf

0) 10MOJIHUTEIbHAA JIUTEepaTypa
1. JJabopaTopHBIil MPAKTUKYM IO OOIIEH XMMHUYECKON TEXHOJIOTHH: yued. mocodue Aiisi By30B. /
non obmr. pena. B. C. beckoBa; — M.: BUHOM. Jlaboparopus 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. Oprannueckast XMMUs: METOJI. yKa3aHHs K MIPOBEACHUIO Ta0OpaTOPHBIX padoT. /
B. B. I'anxa, A. /1. Kotos, B. }O. Opnos; Apocin. roc. ya-T um. II. I'. Jlemunosa, Hayu.-meroz.
coset yH-Ta — Spocnasne: 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 AUCUMIIHHE
MarepuanbHo-TeXHUYECKas 0aza, HeoOXoauMast JJIsI OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoliecca 1o AUCIUILTMHE BKII0YAET B CBOM COCTaB CHEIMAIbHbBIE TOMEICHHS:
- yueOHbIE ayTUTOPUU JJIsl IPOBEJACHUS 3aHATHI JIEKIIMOHHOTO TUIIA;
- yueOHbIe ayTUTOPUHU AJIsl TPOBEACHHS Ta00OpaTOPHBIX PaboT;
- yueOHbIE ayTUTOPUU AJISl IPOBEACHUSI TPYNIOBBIX M HHANBUAYAIbHBIX KOHCYJIbTAIU;
- yueOHbIe ayTUTOPUHU AJIS IPOBEACHHS TEKYIIIETO KOHTPOJIS M IPOMEXKYTOUHOM aTTeCTaluH;
- IOMEILIEHUs JI CAMOCTOSITEIbHOM paboThI;


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 M NPO(PUIAKTHUECKOTO OOCIY)KMBAaHUS TEXHHUECKUX CPEICTB
00y4eHUsI.

Jlnst mpoBezieHust 1a00OpaTOPHBIX 3aHATUI MMEETCsl HeoOXoauMas Crelraln3upOBaHHAs
Mmebenp: Jla6. JIOX, cron-Moiika ¢ cymkoi; jJabopaTopHOe 00OpYyIOBaHHE: BCTPSXUBATENb -
[IEPEMELINBAIOLIEE YCTPOIMCTBO C IOJOIPEBOM, MCIAPUTENb POTOPHBIA; HACOC BaKyyMHBIi;
NepeMenInBalolIie yCcTpoicTBa; Meuyb JjabopaTopHas HHU3KOTeMmIepaTypHas; mnpubop s
OTIpeNieNIeHUs] TOUKH IIJIaBJICHUS; pepaKTOMETPHI; CYIIMIIKA; TEPMOCTAT; IKa(bl BHITSHKHBIC; a
Tak)ke HabOpbl XUMUYECKOU MOCY/Ibl U PEaKTUBOB U JP.

CrenanbHble TIOMEIIEHHSI YKOMIUIEKTOBAHBI CPEACTBAMHU OOYYEHHs, CIYKAIIUMH JUIS
npecTaBieHus yaeOHoM nHdopManuu 60JIbIION ayAUTOPHH.

[Tomemenuss 111 caMOCTOSATENBHON pabOThl O0YYarOIIMXCs OCHAILLEHBl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBbIO MOJKIIOUeHUsl K cetu «MHTepHeT» u obecriedyeHHeM A0CTyma K
AIIEKTPOHHOH MH(pOopMaIoHHO-00pa3oBaTensHOU cpee SAplY.

ABTOD:

JoteHT Kadeapbl OpraHuYeCKON 1 COJM

OMOJIOTHYECKON XMMHUH, K.X.H. A.A. CokonoB




IIpunoxkenne Ne 1 k paGoueii mporpaMme M CHMIIIMHBI
«OCHOBBI IOCTAHOBKH HAYYHOI'0 IKCIIEPHUMEHTA»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBble KOHTPOJIbHBIE 32JAHUSI U HHbIE MATEPUAJIBI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIS YCIeBaeMOCTH

3aganus 1Js1 CaMOCTOATENbHON PadoThI
(OaHHble 3a0aHUsl BLINOIHAIOMCI CIYOEHMOM CAMOCIOAMENbHO
u npenoodasamesnem 6 003amenrbHOM NOPSAOKe He NPOBEPSIIONCsL)

3agannsga nmo teMe Ne 1 «BBeaenue»:

Pa3znen 1.1. Onummre coBpeMEHHOE COCTOSIHUE OPIraHUYECKOTO CUHTE3a

Paznen 1.2. Uto cnenyeT mpeanpuHsATh, €CIU B J1a0OpaTOpUU BO3HHMK OuYar BO3TOpPaHUS.
KakuMu HarpeBaTtelbHBIMH TPUOOpaMH  pa3pemraeTcss IMOJb30BaThCs MPH  NEPErOHKE
JIETKOBOCIUIAMEHSIOMIUXCS KuAKocTel. [lepBas momMoms mpu TEPMHUECKUX M XUMHUYECKUX
oxxorax. OUucTKa OCYIbI 1711 0000 TOYHBIX PadoT.

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

Pasnen 2.1. OnuummTe OCHOBHBIE IpoliecChl pabOThl C TBEPABIMU BEIIECTBaMU B
XUMHUYECKOH JIabOpaTOpHUH.

Paznen 2.2. Kakue coeiMHEHNs MOKHO OYMCTUTD, UCIOJIB3Ys Mpoliece CyOnumanuu?

Pasmen 2.3. - 2.6. IlogrotoBka opraHmdeckux pacrtBopurencii. Perenepanus
pacTBOpHUTEIEH.

3ananus nmo teme Ne 3 «Texnnka padoTbl cO cMeCSIMHU TBePAbIX M KUJAKHX BelECTB,
UX PAcCTBOPOB. JKCIIEPUMEHTBI € Fa3aMu».

Pasnen 3.1. Kak onpenenuts pacTBOPUMOCTb HEU3BECTHOTO COEAMHEHUSA?

Paznen 3.2. AnmapatHoe o¢opmieHHE NPOLECCOB IMEPEMEIINBAHUS, BBIAPUBAHUSI U
KOHIEHTPUPOBAHUS.

Paznen 3.3. Pacckaxure o mopsiake W Mepax O€30MacHOCTH MpH (PUIBTPOBAHUU TIPHU
noMoIIM BOpoHKHU broxHepa u konosl byH3eHa.

Paznen 3.4. Ha yem ocHOBaH npuHIMI KpUCTaJIM3anuu Bemects? [lepeuncnure ycioBus
noadopa pacTBOpUTEN NpU KpucTaumzauuu. Kak nmpu KpucTaluM3aluu MOJydyuTh Haubolee
KpYIHBIE KPUCTAILIBI?

Paznmensr  3.5-3.7. OnummTe OCHOBHBIE NpUOOpHI Ais paboThl ¢ Ta3oM. Mepbl
MPEIOCTOPOKHOCTHU IpU pabOTe € Ta3aMH MPH MOBBIIIEHHOM J1aBJICHUH.

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

Paznen 4.1-4.3. Kakum o0pazom BbIOMpaeTcss METOA KOHTPOJS 3a MpPOTEKaHUEM
KOHKpeTHOH peakuuu? [IpuBeaure npumepsl.

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

Paznensr 5.1-5.4. Onummre npouecc HASHTU(DUKAIIUN HOBBIX OPraHUYECKUX COEIUHEHHH.

3ananus nmo teme Ne 6 «CrTparerusi CHHTE3a».

Pa3nen 6.1. [lepeuncnnre OCHOBHBIE LIENM OPraHUYECKOro cuHTe3a. IlpuBeaure npumepsl.

Pazgen 6.2. OnummTe NpOMBINIICHHBIM cHUHTE3 (J1F000KW Ha BBIOOP), OIICHUTE €ro
3P PEKTUBHOCTD, MPEUIOKUTE BOZMOKHBIE ITYTH COBEPIICHCTBOBAHUSI.

Paznen 6.3. IlepeuncinTe OCHOBHBIE THIIBI CHHTE30B MO METOAY HX IUIAHUPOBAHUS.
[IpuBenuTe NpUMEPSL.

3ananus mo treme Ne 7 «O01mme NpUHIMIBI IJIAHUPOBAHUS IKCIIEPUMEHTA).

Pazgenst 7.1-7.3. OcyiecTBUTE PETPOCUHTES CIECTYIOUIUX COSTUHEHUMN:
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Cl

YKa)KuTe CHHTOHBI, PETPOHBI, PeareHThl, TPaHCHOPMBI.

3aganus mo teme Ne 8 «TakTuka cuHTE32).

Pazmen 8.1 - 8.4. Ilepeunciaure METOABI TOBBIINICHUS CEJICKTUBHOCTH PEaKIUHL.
[TpuBenrTEe KOHKPETHBIE MPUMEPHI B CHHTE3¢ OMOJIOTUYECKH aKTUBHBIX COCTUHEHUM.

3aganus nmo teme Ne 9 «PerpocMHTeTHYeCKHMII AHAJM3 CJI0KHBIX OPraHMYeCKHUX
CcOoeIUHEeH U

Paznen 9.1-9.3.0cymiecTBuTE CHHTE3 N-HUTpOAeTO(EeHOHA U3 a) CTUPOJIa; 0) FTUIOEH301a
u B) arerodenona. CocraBpTe IMIAOJIOH ISl MPOSKTUPOBAaHHS CHHTE3a. OCYNIECTBUTE TMOHMCK
HAYYHOH JIUTepaTyphbl CHHTE3a 7-HUTPOAICTOPCHOHA.

KonTpoabnas padora Ne 1
1. Yro Ha3pIBalOT TeMIlepaTypodl KWUIIEHHS BEIIECTBAa, KaK OHAa MOXKET OBbITh MOHM)KEHA IpU
IIPOBEJECHUH NIEPETOHKN?
2. llouemy mepen NEpPErOHKOM >KMJIKOIO OPraHMYECKOro BEIIECTBa €ro HeoO0X0IuMo
0ocB00OoIUTh 0T Biaru? Kak 3To MOXKHO cienaTs?
3. KakoBo Ha3zHaueHue feduiermaropa B mpudope 11l GpaKkMOHHON eperoHKu?
4. Kakue BemiecTBa MOKHO IIEPETOHATD € BOASHBIM I1apoM?

KonTtpoabnas pa6ora Ne 2
OcylecTBUTE pETPOCUHTETUYECKUI aHAIIN3 COEIUHEHUS:

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 pabora Ne 3
[lepeuncnure OCHOBHBIE 3aUIUTHBIE TPYIIbI, METOAbl MUX BBEIACHUS U YTAICHUS IS
3alIUTHl AMUHOTPYMIbI, (HEHOJIOB, KapOOKCHJIBHBIX TpYIIl, albAerHI0B U KeToHoB, C-H-
cBszeil. [IpuBenure npumepsl.

HTorosasi KOHTpoOJIbHAA padoTa
Bapuanr 1



1. JTaGopaTopHasi mocya 00IIEro U CrenuaIbHOTO Ha3HAYCHUS.

2. XUMHYECKHE pEaKTUBbl. Mapku XUMHUYECKHMX PpEaKTUBOB, METOJbl OYHCTKH, IpaBHIia
XPaHEHUsSI PEaKTHBOB.

3. @unbrpoBanue. OO1IUE MOHATHUS U CTIOCOOBI (PUITBTPOBAHUS.

4. HarpeBanue u npokanuBanue. Buabl. MeToib.

5. lenu u 3aauu OpraHUuECKOro CUHTE3a.

6. [IpousBecTu pacuieHeHHE YKa3aHHBIX COCTMHCHHIN:

o}
a) ; 0)

Kaxoit o0t HykineoGrIbHBIA CHHTOH BO3HUKAET mpu 3ToM? Kakoii eMy COOTBETCTBYET
CHUHTETUYECKU SKBUBAJIEHT? MCronb3yst ero, HAaMIINTE CXEMbI CHHTE3a YKa3aHHBIX
COE€IMHEHUI.

7. CocTaBUTh IUIAH CUHTE3a CICAYIOUIUX COCTUHECHUMN:

h. Pt
a) .6) OCas |

8. UnenTudukanust opraHM4ecKiX COeTUHEHH, MOYyUEHHBIX B XOZ€ CUHTE3a.
BapuanT 2

1. IIpocreiimme cTekIsTHHBIE Ta00PaTOPHBIE TPUOOPHI.

2. IlonroroBka XMMHYECKUX PEAKTHBOB M pacTBOpHTENel K cuHTe3y. OUnCTKa, OCyIIeHHWE U
oTpeielIeHne KOHCTAHT.

3. Okcrpakuus. O01me NOHATUS U CIOCOOBI SKCTParupoBaHMUsL.

4. BeimapuBanue. YnapuBanue 1 Kpuctaumzanus. O6ume noustus. CrnocoObl MpoBeIEHUS.

5. CuHTEe3 KaK MeTOo/l, TOMCK U HHCTPYMEHT UCCIIEJOBAHUS.
6. [Ipon3BecTy pacueHEHNE YKa3aHHBIX COSIMHEHUIA:

Cl
a) ; 0) .

Kakoii o0muii HykineopunpHbIM CHHTOH BO3HUKAeET mpu 3ToMm? Kakoif eMy cOOTBETCTBYET
CI/IHTeTI/ILIeCKI/Iﬁ BKBI/IBaJ'IeHT? I/ICHOJ'II)SYSI €ro, HaIlTMIINTE CXEMbI CUHTE3a YI(aSaHHI)IX
COCJIMHEHUH.

7. COCTaBHTH IIJIaH CUHTE3a CIAEAYIOINUX COSTUMHECHUN:

i
1
2) ;6)Ho/l\/i\OH_

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

IIK-3, ungukarop IK-3.1

(ITposooum nepsuunbiil noUck uHgopmayuu no 3a0aHHOl memamuke (8 m.u., ¢ UCNOAb308AHUEM
nameHmuuix 6a3 OAHHbIX))

1. K ocHOBHBIM MeTO1aM cOOpa HaydyHOU MHGOPMAIIMH OTHOCSTCS:

a) HaOJIIO/ICHNUE;

0) IUTHPOBAHUE;



B) TECTUPOBAHUE;

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

2: Kakwue 3apyOeKHbIC TIeUaTHBIC/3JICKTPOHHBIC PECYPChl BO3MOXHO HCIIOJIB30BaTh IS
NOJy4YeHUsI THPOPMALIUHU 110 XUMHUUECKUM CBOMCTBAM BEIIECTB H MPOLEAYPaM HX MOTYICHUS?
a) cupaBounukCRC Handbook of Chemistry and Physics;

0) untepHet 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 6udnaunorexka Opranuzanuu Oobeaunennsix Harmii UN Library;

e) anekTpoHHas koyekius MathSciNet®.

3. Kakue npuémsl cinyxat 3¢ (HeKTUBHOMY UTEHUIO U OCBOSHUIO MaTepraia XUMHYECKIX
JUTEPaTypPHBIX UICTOYHUKOB?

a) cocTaByieHrne 6uOIMorpadUuecKoro OnrucaHusl ICTOYHHUKA JINTEPATYPHI;

0) mpezcTaBiIeHUE COIEPKAHNUS HCTOUHUKA B BUJIE (POPMAJIBHON CUCTEMBI WJIK UCUUCIICHHUS;
B) GopMyIHUpPOBAaHUE MPEANOIOKEHUN WIH JOTaI0K; YTBEPKACHUN, IPEIIOIAratonuX
JI0Ka3aTelIbCTBO;

') COCTaBIIEHNE OPUTHHAIBHBIX 3aKOHUYEHHBIX MBICTICH, 3aMMCAHHBIX B JAKOHUYHOW TEKCTOBOM
¢dopMe U BIOCIENCTBUN HEOJTHOKPATHO BOCIIPOU3BOIMMBIX JPYTUMU JIIOAbMU;

) BeZIeHHe 3anuceil IpOYUTaHHOTO;

€) CO3JJaH1e CHCTEMBI 3aKJIaJI0K U IIOMETOK.

IK-3, unagukarop IK-3.2
(Cocmasnsiem 0630p riumepamypHulx UCMOYHUKOS NO 3A0AHHOU meme, 0QOopMIIsem omuemsl O
8bINOJIHEHHOU pabome no 3a0anHHoll gopme)
1. PedepatuBHBIMU 6a3aMU HAYYHBIX JAHHBIX SIBISIOTCS:
a) Scopus;
0) e-library;
B) Web of Science;
r) Nature;
) Science;
€) XumMusi 1 XUMHUKH.

2. Kakas uadopmaius mo XuMHYECKUM COSTUHEHHSIM HaxXoIuTcs B 6a3ax gaHHbX PXKXum u
Chemical Abstracts?

a) TeMIiepaTypa KUIEeHNUS,

0) moka3aresb IPeIOMIICHUS;

B) C€0CCTOMMOCTB;

T') MPOTHO3 OMOJIOTHYECKOM aKTHBHOCTH;

1) METO/IbI YTHUJIM3AI[UH BEIECTBA;

€) ToKa3areib HaaEKHOCTH.

3. Kakue crienmain3upoBaHHbIE XUMUYECKUE KOMITBIOTEPHBIE MPOrPaMMBbl UCTIONB3YIOTCS IS
00pabOTKH IKCIIEPUMEHTATBHBIX TAHHBIX ?

a) IsisDraw;

6) 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 oCyujecmeisnemMol 0esmeabHOCnu)
1. Kakue nokaszatenu UCIONb3YIOTCS ISl OTHECEHHS] XUMUYECKOTO BELIECTBA K ONpeAeIEHHOMY
KJIaCCy OMAacHOCTHU?
a) pKa;
0) [11K;
B) JII50;
I') KOHCTaHTa AUCCOLUALINH;
1) MUHUMaJIbHO HEACHCTBYIOUIAs KOHIIEHTPALIHS;
e) [IBX.

2. Kakue 1efCTBHS 3aKIIOYAIOT B ce0€ PUCKH NIPU MPOBEIECHUHN XMMHYECKOTO HAYIHOTO
SKCIIepUMEHTa?

a) TyILIEHHWE BO3rOpaHus B JAOOPaTOPUH C OMOIIbIO YIJIEKUCIOTHOI'O OTHETYIIUTENS;

0) HelTpanu3anys METAIIOPraHMUECKUX CMECE C MOMOIIBIO BOJBI;

B) IPOBECHUE MIPOLIECCOB B PEAKTOPAX, MOJHOCTHIO U30JIMPOBAHHBIX OT OKPY’KAIOLIEH CPEebl;
I') IpoBeieHue 0TO00pa 1 TPAHCIOPTUPOBKH BELIECTB B OJJHOPA30BOIl NOCY/E;

1) IPY CMELLIMBAaHUU KUJIKOCTEH OoJiee TSHKETYI0 U3 HUX IPUIIMBAIOT IIPU EPEMELINBAHUH K
KHUJIKOCTH C MEHBLIEH INIOTHOCTHIO;

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

3. Ilpu BHECEHUH HUTPYIOILETO areHTa B pacTBOp cyOcTpaTa HEOOXOAUMO:
a) peaxiuIo MPOBOJAUTH B TOKE HHEPTHOTO rasa;

0) OCYyIIECTBIIATH KOHTPOJIb 32 TEMIIEPATYypOH Ipoliecca;

B) HCIIOJIb30BaTh KaNEJIbHYIO BOPOHKY;

I') IPUMEHSATH OCYIINUTEb;

) UCII0JIb30BaTh CTAIbHOM PEaKkTop;

€) IPUMEHSATH XJIOPKAJIBIIUEBYIO TPYOKY

IIK-2, ungukarop IK-2.1
(Cnocoben npoexmuposams HanpasieHuvlll CUHNE3 OP2AHUYECKUX COCOUHEHUTI C 3A0AHHbIM
HabopoMm C80UCME 8 PAMKAX NOCMABIEHHOU 3a0a4l)

1. lns yBenu4eHus CENEKTUBHOCTH XUMUYECKUX PEaKIHii He0OX0AUMO:
a) YBEIIMUUTH TEMIIEPATypy PEaKIuy;

0) UCTIONIL30BATh KaTaIH3aToOP;

B) YYUTHIBATh OPSAOK BHECCHUS PEarcHTOB B PEAKTOP;

T') YBEIMYUTH KOHIICHTPAIINIO PEareHTOB;

J) IPOBOJTUTH CHHTE3 MPH ITOBHIIICHHOM JIaBJICHHH,

€) BBECTH 3aIllUTHBIEC TPYIIIBI

2. Ilpu BeIOOpE CXEMbI CHHTE3a 11€JIEBOT0 MPOIYKTa MPEANOYTUTEIHBIMU SIBIISIOTCS:
a) JOCTYITHOCTh HCXO/HBIX PEarcHTOB;

0) MHOTOCTAIMMHOCTB;

B) KECTKHUE YCIOBHS CHHTE3A,;

T') BBICOKUI BBIXOJ MTPOAYKTA PEaKIIHH;

1) BO3MOKHOCTH ITPOBEICHNS KaCKaJHBIX MPEBPAILCHNN;

€) BO3MOXKHOCTh 00pa30BaHMs H30MEPOB



3. IIpu npoBeeHNN peakuy HUTPOBAHHS aMHHOAPEHOB B KUCIION cpejie He00XO0IMMO:
a) OpaTh 0OJNBIIOI M30BITOK HUTPYIOIIETO areHTa;

0) MCIIOIB30BATh 3ALIUTHBIC TPYIIIIHI;

B) PEaKIMIO MPOBOANTH IIPU BHICOKOH TEMIIEpaType;

T') IpeIBapUTEIbHO TeHEPUPOBATh HIEKTPODUIBHYIO YaCTHUILY;

J1) aMHHOApEH BHOCUTH B HUTPYIOLIYIO CMEChH;

€) IOPSJOK BHECEHHsI PEareHTOB B PEaKTOP HE NMEET 3HAUCHHUS

K-2, nuugukarop IK-2.3
(Braem u mooicem npumensimo Ha npaKmuKe cospemMenHble IKCNePUMEHMAalbHble Memoobl Ois
VCMAHOGNEHUS CMPYKMYPbL OPLAHULECKUX COCOUHEHULL)
1. Kakoe obopynoBaHue UCTIONB3YETCS Uil KOHTPOJIS 32 MPOTEKAHHEM XMMUYECKHUX IPOLIECCOB?
a) anmapar Kunmna;
0) AMP-cniekrpomerp;
B) DJIEKTPOJIU3ED;
T') YIbTPa3BYKOBOM 30H/I;
1) xpomatorpad;
€) IJIaHeTapHask MEJIbHUILIA.

2. JInst yCKOpEHHsI MPOTEKAHMSI XUMUYECKUX PEAKIUI HCIIOIB3YIOT:
a) yIbTPa3BYKOBOU pPEaKTop;

0) annapar Kumnma;

B) MHUKPOBOJIHOBBII peakTop;

T') )KUJIKOCTHOM XpomaTorpad;

1) POTOPHBIN UCTIAPUTED;

€) aBTOKJIaB BuiHeBckoro

3. dnga uneHTUUKALMK TBEPABIX MPOJYKTOB BOCCTAHOBJIEHHS HHUTPOAPEHOB HCIIONb3YIOTCS
cieayromiee 000pyI0BaHNE U METO/Ibl aHAJIHM3a:

a) peppakTomerp;

0) apeoMeTpsl;

B) ch SAMP-cniekTpockonus;

r) H SIMP-criekTpockonus;

1) UK-criekTpockornus;

€) Macc-CIIEKTPOMETPHSI

Kpurtepun oneHnBaHusi pe3y/1bTaTOB TEKYyLIEro KOHTPOJIS yCIIeBaeMOCTH

®opma TeKyliero [IpaBuia BbICTaBICHUS OLICHKH
KOHTPOJIS
yCIIEBAEMOCTH

paboTBhI, CTYJEHT MOIYYaeT 32 He€ OTMETKY «3aUTEHOY HITH «HE 3a4TCHOY.
Kpurepun ornieHKr MUCbMEHHOM CaMOCTOSITEIIBHOM paOOTHI CTYy/ICHTA:

00001aroNii MaTepuall o 3aJJaHHOM Mpobiieme.

Camocrostenbhas | [TucbMeHHast caMOCTOsITeNIbHAsT paboTa COCTOUT U3 HEOOJBIIOr0 KOJINYECTBA
pabota CpPeIHMX IO TPYAHOCTH BOIMPOCOB WM 3aJaHUM, TPEOYIOIIMX TIOWCKa
000CHOBaHHOTO oTBeTa. llMcbMeHHass caMocTosATenbHas paboTa CTyIeHTa
J0JDKHA 3aHMMaTh He Oonee 20-30 MMHYT y4yeOHOro 3aHATUS C pa3dopom
IIPaBWIBHBIX PELICHUM Ha CIEAYIOUIEM 3aHATHH. B 3aBUCMMOCTH OT YpPOBHS

- 3aumeno. B THCbMEHHOM (opME TOATOTOBIEH pPAa3BEPHYTHIH OTBET,
COJEpKALIMM  OCHOBHbIE 3HaHMS 10 TEeMe; JIOTUYHO IPEACTaBJIEH




- He 3aumeno: JaHO HCIPaBUJIBHOEC HJIKM KC, B 3HAYUTCIIBHOC CTCIICHHU,
HCIIOJIHOC PACKPBITUC IIOCTaBJICHHOM 3aJla4u C CCPHLC3HBIMU Hp06eHaMI/I n
cO0SMHU B JIOTHKE H3JI0)KECHHS Marepuala, mn60 xe IIucbMeHHBIH OTBET IO
3aaHUI0 HC ITOJTY4YCH BOBCC.

KonTponbHas
pabora

- Omauyro BBICTABIIETCS, €CIU OOYYAIOIIMKUCS BBIMOJHUI paboTy (0OmmiA
IIPOLIEHT BBINOJHEHUs 3anaHuii He MeHee 90%), NEMOHCTPUpPYET 3HAHUS
TEOPETHYECKOTO M TPAKTUYECKOTO Marepuaiga Mo Teme padoThl, HagéT
MIPABWJIBHBIN QJITOPUTM PEIICHUSI.

- Xopowo BBICTaBIACTCS, €CIM OOYYAIOIIUICS BBIMOJHHI paboTy ¢
HeOOIBbIIMMU HeoueTaMu (OOIIMK MPOIEHT BBIMOJIHEHUS 3a/laHUil HE MEHee
70%), 1eMOHCTPHUPYET 3HAHUS TEOPETUYECKOTO M MPAKTUYECKOTO MaTrepHaia
no Teme paboThl, JOMyCKas HE3HAUYMUTENbHbIE HETOYHOCTH TMPH HX
MPUMEHEHHUHU U BHIOOPE AJITOPUTMA PEIICHUSI.

- Vooseremeopumenvbho BBICTABISETCA, €CIAH OOYYAlOIIMKCS B  IIEJIOM
BBITIOJTHWI PaboTy (0OLIMI MPOIEHT BHINOTHEHUs 3anaHuil He MeHee 50%),
JIOMyCKasl CYIIECTBEHHBIE HEJAOYEThl, B TOM YHCJIE MPHU BBIOOpE ajIropuTMma
pereHus.

- HeyoosnemsopumenbHo BBICTABIIACTCS, €CIIU 00yJarOMIUNACS HE CIIPABUIICS C
BBITIOJTHEHUEM 3a/1aHus (0OIIMiA MPOLIEHT BBIMOJIHEHUs 3anaHuii menee 50%),
HE CMOr BBIOpaThb aJITOPUTM €ro  pelIeHus, MPOJAEMOHCTPHPOBAB
CYIIECTBEHHBIC MPOOEIIbI B 3HAHKIX OCHOBHOTO Y4eOHOT'O MaTepHala.

JlabopartopHas
pabora

- Omauyno BBICTABIICTCS, €CIM OOYYAIOIIUICS WMeEeT TIyOOKHe 3HAHHS
y4eOHOro Marepuaia mno Teme J1adopaTopHOU paboThI, MOKAa3bIBAET YCBOCHHUE
B3aMMOCBSI3U OCHOBHBIX IMOHSATHH HCIOJB3YEeMBIX B padOTe, CMOT OTBETUTH Ha
BCE€ YTOUHSIOMIME W JOMOJHHUTEIbHBIC BOIPOCHI, IEMOHCTPHUPYET 3HAHUS
TEOPETHYECKOTO W TMPAKTHYECKOTO MaTrepuana 10 TeMe JIabopaTOpHOMH
paboThl, oOmpenenseT B3aMMOCBSI3U MEXIYy IOKa3aTelsMH 3aJadyd, AaéT
MPABWJIBHBIN AJTOPUTM PEIICHHSI, OMPEACIIeT MEKIUCIUTUIMHAPHBIC CBSI3U
0 YCIIOBHIO 3aJaHUSI.

- Xopowio BBICTABISETCS, €CIIM OOYUYAIOUIMIACSA TTOKa3ajd 3HAHHE Y4eOHOTO
MaTepuana, YCBOWJI OCHOBHYIO JIUTEpPATypy, CMOT OTBETUThH MOUTHU IOJHO Ha
BCE 3aJ[aHHBIC JOTOJHUTEIBHBIE W YTOUYHSIOUINE BOMPOCHL. OO0ydarouiuiics
JEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M MPAKTUYECKOro MaTepuana Io
Teme JabopaTopHOM pabOTHI, NOMYyCKas HE3HAYUTEIbHBIE HETOYHOCTH TPHU
pelIeHn: 3a/1a4y, UMesl HEMOJHOE MOHMMAaHHE MEKIUCIUIUTMHAPHBIX CBS3EH
TIPH TIPABUIIBHOM BBIOOPE aJITOPUTMA PEIICHUS 3aTaHHSI.

- Yoosnemsopumenvno BBICTABIAETCS, €CIM O0YYAIONIUICS B LIEJIOM OCBOMII
Marepuan JabopaTOpHOW palOOThl, OTBETHJI HE HA BCE YTOYHSIOMNUE W
JIOTIOTHUTEIbHBIE BOMPOCHI, OOYYAIOMIMIICS 3aTPYAHSIETCS C MPaBHIBHON
OIICHKOW TPEeNJIOKCHHOM 3ajaud, Aa€T HEMONHBIA OTBET, TPEOYIOMuUi
HABOJSIIHUX BOIMPOCOB MpPEMOAaBaTelis, BRIOOp aJrOpUTMa PEIICHUS 3aJauu
BO3MOJKEH TP HABOJAIINX BOIPOCAX MPEMOAaBaTeIsl.

- Heyoosenemeopumenbro BBICTaBISIETCS OO0YdYalOLIEMYCs, €CIM OH HMEET
CYIIECTBEHHBIE TPOOENB B 3HAHUSAX OCHOBHOTO YYeOHOTO Marepuaia
naboparopHoil paboThl, KOTOPBIN MOJHOCTHIO HE PACKPBLI.

Tect

- Omauuno BeIcTaBaseTCA 3a 90% NpaBUIBHBIX OTBETOB.

- Xopouio BeicTaBisercs 3a 70% npaBUIbHBIX OTBETOB.

- Yoosenemeopumenvro BeicTaBnsercs 3a 50% NpaBUIIbHBIX OTBETOB.

- Heyoosnemsopumenvno BBICTaBIseTCS TMpu Hamuuuu MeHee 50%
MPaBWIbHBIX OTBETOB WJIM NpPHU OTKa3ze OOy4yaromlerocsi MpOMTH TECTOBBIM
KOHTPOJIb.




@DOH/IBI OIIEHOYHBIX CPEJICTB MO JTUCLUHUIIIMHE MPEAYCMATPUBAIOT MTPOBEPKY UHAUKATOPOB
JIOCTHXKEHUS KOMITETEHIUM.

2. Ciucok BONPOCOB U (WJIH) 3aIaHUT JIA IPOBeleHUsI IPOMEKYTOYHOM aTTecTalNu
Cnucok BONPOCOB K 3a4eTy

1. TpeboBanue k mnabopaTOpHOMY MOMelIeHHIO. TexHHKa Oe30MacHOCTH B XUMHMUYECKOU
nabopaTopuu. OcHoBHBIE npaBmiia  pabOTHI c KHCJIOTaMH, iesi09amMu u
JIETKOBOCIUIAMEHSIOIIMMUCS BELIECTBAMU. XPaHECHUE PEAKTUBOB.

2. Xumnueckas nocyzna. [locyna oOmiero m crnenuanbHOrO HasHadeHWs. KOHCTPYKIMOHHBIE
MaTepHalbl, IPUMEHsSIEMbIE JUIsl U3TOTOBJIEHUS J1aOOPATOPHON MOCYIbl U 000PYIOBaHUS: CTEKIIO,
dapdop, MeTaIbl, MIACTMACCHI, KBapII.

3. PaznoBugHOCTH BecoB. BecoBast koMHaTa. YCTpOHCTBO TEXHOXMMUYECKUX U aHATUTHYECKUX
BECOB, IIPaBUJIa B3BEIIMBAHMS HA HUX.

4. 3mepenue oobemMa 1 INIOTHOCTH BEILECTBA.

5. Usmepenne temmeparypbl. [IpuGopsl ans u3MepeHHs Temreparypbl. ABTOMaTHYECKHI
KOHTpOJIb TeMIeparypsl. Tepmocrart.

6. PaboTa ¢ TBepapiMu BemiecTBamMu. M3menpuenue. BricymmBanne U MpoKaMBaHUE ITOPOILIKOB.
[IpocenBanue cyxux mnopouikoB. CwmemmuBaHue nopoukoB. XpaHeHue. CyOmumanus u
necyonmumanusi. Onpenenenne TeMnepaTypsl IIaBICHUS.

7. OnepauMu ¢ JKUAKUMHU BELIECTBAMU. YJAJEHUE BJIard W pPacTBOPEHHBIX TIa30B H3
opranvueckux okujakoctel. Ileperonka skuuakocteil. Bunabl mneperonok. OmnpexneneHue
TEMIIEPATYP KUIIEHUS KUAKOCTEH. XpaHEHUE )KUJKOCTEH.

8. DneMeHTapHasi TEXHUKA KUIKOCTHON SKCTPAKIUH.

9. TexHuka paboThl CO CMECSIMH TBEPIBbIX U XKHJKHUX BEIIECTB U UX pacTBOpoB. PacTBopeHue.
Omnpenenenue pacTBOpUMOCTH BellecTB. [lepemennBanue. BeimapuBanue 1 KOHIIEHTPUPOBAHUE
pacTBOpPOB.

10. ®unbpTpoBaHUe, TUATH3 U IIEHTPUPYTUPOBAHUE.

11. Kpucrammsanus BelecTsa U3 pacTBOPOB U pacIluIaBoB. BeIpaluBaHnue MOHOKPUCTAILIOB.
12. DxcnepumenTsI ¢ razamu. [Ipubops! i nonydyeHus razoB. OUUCTKa U OCYIIKA ra30B.

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

14. PaGoTh! py NMOBBIILIEHHOM JIaBJICHUU. 3alassHHbIE aMITyJIbl. ABTOKJIABBI

15. ®usuko-XxMMHMYECKHE METOABl KOHTPOJISI IPOTEKaHUs XHWMHYECKOro IMpolecca.
["a30xuaKOCTHAS XpoMaTorpagus.

16. ®u3uKO-XMMHYECKHME METOABI KOHTPOJIS HPOTEKaHUs XHUMHYECKOrOo Ipolecca.
BricokoadpexTrBHas KUIKOCTHAS XpoMaTOrpagusi.

17. ®u3uKO-XMMHYECKHME METOABl KOHTPOJIS IPOTEKaHUsS XUMHYECKOrO0  Ipolecca.
Tonkocnoiinas xpomaTorpagus.

18. DU3MKO-XMMUYECKHE METOJbl aHAIW3a MPOAYKTOB peakiuuu. CIEKTpOCKOIHs SIEPHOTO
MarHMTHOT'O PE30HAHCA.

19. ®u3nko-xuMHUYECKHE METOBI aHATM3A POAYKTOB peaKkIuu. Macc-ClieKTpOMETpHS.

20. ®U3nKOo-XMMUYECKHE METOIbI aHaIn3a NpoAyKToB peakiuu. MK-crniekrpockonust.

21. llenu u 3a1a4n OPraHUYECKOrO CUHTE3A.

22. CuHTE3 KaK METOJ, OUCK U UHCTPYMEHT MCCIIET0BAHUS.

23. UcTopuyuecKkuii aCIEKT pa3BUTHSI OPraHMYECKOTO0 CUHTE3A.

24. Ctparerust OpraHn4eckoro CUHTE3aA.

25. VcnoBus naealbHOro CHHTE3A.

26. [IpobGiiema CelneKTUBHOCTH OPTaHUYECKUX PEAKIIHH.

27. OCHOBHBIE TUIIBI CHHTE30B (OYCBUIHBIC, CTAHIAPTHBIC, CIIOKHBIC).

28. PanoHanbHble M MPPAllMOHAIBHAE CUHTE3HI.



29. O61mue NPUHLIMITEI TUTAHUPOBAHHS OPTaHUYECKOTO CUHTE3A.

30. OcHOBHBIEC BUABI TPAaHCHOPMAIIHIA.

31. Tpancdopmanuu pacuneHnenusi. CAHTOHBI U CHHTETUYECKUE YKBUBAJICHTHI.

32. HykneodwibHbIC CHHTOHBI.

33. DneKTpOopUITbHBIE CHHTOHBI.

34. Tpancdopmali BBEACHUS, U3MEHEHUS U yAaJleHUs (QYHKIIMOHATBHBIX TPYIII

35. CrepeoceneKTUBHBIN CUHTES.

36. 3amuTa HYHKIMOHATBHBIX TPYIIIL.

37. O61Me NPUHLHUIIBI PETPOCUHTETUYECKOTO aHAIN3A.

38. Cucremaruzanus ¥ 00pabOTKa MOJYUYEHHBIX TEOPETUYECKUX U IKCIEPUMEHTAIbHBIX
JTAHHBIX.

39. WcTounuku nosydeHus: HayuyHou uHbopmaruu. [Ipuemsl paboThl ¢ HAYYHOU JTUTEPATYPOH.

IIpaBuiia BeicTaBJICHUS OLICHKH HA 3a4eTe:

VY CTHBIN OTBET CTYJI€HTA HA 3a4€Te OLEHUBAETCS M0 2-X OAJUIbHOM CHUCTEME.

OTMeTKa «3a4TEHO» CTABUTCS], ECIIH:
- 3HaHWUS OTJIMYAIOTCA INIYOMHON M COJEpKATEeNbHOCTbIO, J1AaeTCsl MOJHBIA HCYEpIBIBAOIINM
OTBET, KaK Ha OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JOIOJIHUTEIIbHBIE;
- CTYJICHT CBOOOJIHO BJIAJICET HAYIHON TEPMUHOJIOTUEH;
- OTBEeT CTYyJEHTa JIOTMYHO M J0Ka3aTeJIbHO pPACKpbIBaeT NpoOJeMy, NPEATIOKEHHYIO s
pelieHus;
- OTBET CTY/IEHTA XapaKTepu3yeTcs IiyOuHOM, MTOJIHOTOM U HEe COEPKUT (PaKTUUECKUX OIIMOOK;
- OTBET CTYyJEHTa WUIIOCTPUPYETCS INpUMepamMH, B TOM 4YHCI€ W3 COOCTBEHHOM Hay4HO-
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;
- CTYACHT JEMOHCTpUPYET YMEHHE apryMEHTUPOBAHO BECTH JMAJOr U HAYYHYIO
JUCKYCCHIO;
- CTYIAGHT JEMOHCTPUPYET HaBBIKM TIOMCKa M 00pabOTKM HaydyHOW HHOpMaAlU U
DKCIEPUMEHTAIbHBIX TaHHBIX.

OTMeTKa «He 3aYTEHO» CTaBUTCS, €CIIU:
- OTBET CTYy/IeHTa OOHAPYXUJI HE3HAHUE UM HETOHUMaHKE CYITHOCTHOM YacTy AUCHUIUINHBL
- COJIEp>)KaHHE BOIIPOCOB HE PACKPBITO, JOMYCKAIOTCS CYIIECTBEHHbIE (PaKTHYECKUE OIIMOKH,
KOTOpBIE CTYJIEHT HE MOXKET UCIIPABUTH CAMOCTOSTENBHO;
- Ha OOJBIIYI0 YacThb JOIMNOJHUTEIbHBIX BOIPOCOB IO COJEPKAHUIO 3aueTa CTYACHT
3aTpyJHAETCS 1aTh OTBET UM HE JA€T BEPHBIX OTBETOB;
- CTYAGHT HE JEeMOHCTPUPYET HaBbIKM IIOMCKAa U OOpabOTKM HayyHOM HHpOpMAIMH U
AKCIEPUMEHTAIbHBIX IaHHBIX.




IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI IOCTAHOBKH HAYYHOI'0 IKCIIEPHUMEHTA»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW (GopMOH U3/I0XKEHUS Y4eOHOro Mmarepuaiga IO JUCHUIUIMHE «OCHOBBI
IIOCTAaHOBKM HAy4HOI'O SKCIIEPUMEHTA) SIBISIOTCS JIEKLUU C UCIOJIb30BaHUEM NIPE3EHTALMNA. DTO
CBSI3aHO C TEM, YTO y4eOHBIM MaTepuai COIEPKUT OOJbIIOE YUCIO CXEM, TAaOJUL], PUCYHKOB,
KOTOpBIE 3aT€M HCIIOJIB3YIOTCS CTYIEHTAaMHU B CAMOCTOSITENIBHONH paboOTe NMpH TMOATOTOBKE K
3aHATUAM. O4eHb Ba)KHBIM KOMIIOHEHTOM 3aHATHUH SBIISETCS BBIIOJIHEHUE JIAOOPATOPHBIX padoT,
KOTOpBIE OXBAaTHIBAIOT BCE OCHOBHBIE pa3felbl Kypca, U CHOCOOCTBYIOT 3aKpEIICHUIO
TEOPETUYECKUX 3HAHUH, IOTYYECHHBIX CTYyI€HTaMU IIPU IPOCIYIINBAHUH JICKLUH.

JUis mpoBEepKM M KOHTPOJS YCBOEHMSI TEOPETUYECKOro MaTepuaia, HNPHUOOpETEHHbIX
IPAaKTUYECKUX HABBIKOB B TE€UEHUE O0YUEHHUS IPOBOJATCS MEPONPUATHS TEKyILEeH aTTecTaluu B
BUJIE KOHTPOJBHOW M CaMOCTOSTENbHBIX paboT. 3ajaHus A CaMOCTOSITEILHOTO pPEIIECHUs
dopmynupyroTcs Ha JeKuusax. B kauecTBe 3ajaHuil 1 CaMOCTOSTENBHOM pPabOThl JoMa
CTYAICHTaM TIpeJIaraloTcs 3a7a4ul, aHAJIOTUYHbIE pa300paHHBIM Ha JIEKIHMAX MM HEMHOTO Ooiiee
CJIO’KHBIE, KOTOPBIE SIBJIAIOTCS PE3YyIbTaTOM 00BEAMHEHHS HECKOIbKMX 0a30BbIX 3ajad. [TosHbli
CIIMCOK 3aJJaHUI AJI1 CaMOCTOSATENbHON pabOThI 10 TeMaM (pa3zenam) IMCHUIUIMHBI IPUBE/IEH B
OYK B LMS Moodle «OcHOBBI TMOCTaHOBKM HAaydyHOTO OKCIEpUMEHTa». Bompocsl,
BO3HUKAIOIIME B TPOLECCE WIM [0 WUTOraM pEeLIeHUs B3TUX 3a/Jad, MOXHO 3ajaTb Ha
KOHCYJIbTAIMX WK B popyme (dare) B OVK B LMS Moodle.

Jnist caMOCTOSITeTbHOM paboThl, B TOM YHCIIE M TOBTOpPAa pPa300paHHOTrO JIEKIUU W
IIPAKTUYECKUX 3aHATHAX MaTepuaa IEpPBOro CEMECTPA U3YyUEHUS TUCLUIUIMHBI PpEKOMEHIYETCS
UCIIONIb30BaTh  ydyeOHO-MeTonnyeckoe mocodue  «OCHOBBI  IOCTAHOBKM  XMMHUYECKOTO
skcnepuMenTay. [Ipaktukym B 2-x yactsx / coct. P.C. berynos, A.H. Bansesa; SIpoc:. roc. yH-T
uM. ILI". lemunosa. — Spocnasne: SApl'Y, 2013-2014 r. [lanHoe mocoOue COCTOUT M3 BOCHMHU
pas3zienoB, B KOTOPBIX pPAcCMATPUBAIOTCS OCHOBHBIE MpPHUEMBI paboOThl € XUMHYECKHUMHU
BEIIECTBAMM U OCHOBBI CJIOKHOIO OpPraHMYECKOro CHHTe3a. MaTepuan Kaxkaoro paszeina
BKJIIOYAET B ce0s1 KpaTKoe U3JI0’KEHHE TEOPETHUECKOro MaTepHaia 1o 3a/laHHON TeMe, KOTOPBIN
3aTeM WUIIOCTPUpPYETCsl MOAPOOHBIMM IpUMepaMu. B 3akiioueHue KakJaoro paszelna
MIPUBOJATCS 3aJaHMsl ISl CAMOCTOSTEIbHOTO PEIICHNUS.

3aKIrouuTeabHON (OpMON KOHTPOJIS 3HAHUM CTYAEHTOB, IOJIYYEHHBIX B IpOLIECCE
IIPOXOXKACHUST BCEro Kypca, sABisgeTcs 3adeT. [loaroroBka Kk 3adeTy IpenroyiaracéT OCBOEHHUE
MaTepuaioB JIEKIUi, gabopaTopHbIX paboT, yueOHOM muTepaTypsl M T.n. Ha 3auere
NPOBEPSIOTCS YMEHHsSI U HaBBIKU CTYACHTOB B pa0OTe€ C OCHOBHBIMU HOHSATHSAMH HAay4HOTO
HKCIIEPUMEHTA, SIBISIOLUIMMUCS OCHOBHOM JUIsl MPOBEACHMUSI BCEX OCHOBHBIX JaOOpaTOPHBIX
orepanuil ¥ Hay4HbIX UCCIIEJOBaHUM.



