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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-3 CriocobeH mpuMeHsITh METO/IbI O€30TacCHOTO OOpAIICHHS ¢ XUMUYECKUMHU MaTepHaIaMH C YI€TOM UX
(bu3NYECKUX U XUMUYECKUX CBONCTB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
MHauKaTophl TOCTIKEHUS] KOMIIETEHITNH
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-3 Cnocoben npumMeHsTh |[PaboTaeT ¢ ycTaHOBKaMH IO CHHTE3y OPTaHHYECKUX
METOJIBI OE30IacHOTO BEIIECTB M MPHUMEHSET OOINEHPUHATHIE METOABl IS
oOpallieHus ¢ XUMHYSCKHMH |aHAIM3a CHHTE3UPOBAHHBIX COCAMHECHUN
MaTepuaaMy C YI4ETOM UX
(PUBUYECKUX M XUMHYECKHUX
CBOWCTB

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-3 CrnocobeH TPUMEHSTh METOIbl Oe30MacHOro OOpalieHuss C XUMHUYECKUMU
MaTepuaTaMH ¢ y4eTOM UX (PU3NYEeCKUX U XUMUYECKUX CBOWCTB

Ne HaumeHnoBanue ®opma
/1 JACLIVIUINH, 00yueHHS

OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3U 3 6 7

1 |Heoprannueckuit +
CUHTE3

2 | TexHomornyeckast +
MIPaKTHKA

3 | XumMnueckas +
TEXHOJIOT U
OpraHUYECKUX
BCIICCTB

4| XHUMHA ¥ YKOJIOTUSA +
arMocdepsl

5 [ Xumnusa u sxonorust +
ruapochepbl




6 | Xumust nmpupoHbIX +
COETMHEHU

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuuminHa «OpraHMyecKuil CHHTE3» OTHOCUTCS K 4acTH, pOpMUpyeMoil ydacTHUKaMH 00pa30BaTebHBIX
oTHouleHu#, ydebHoro rurana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

JucuuminHa «OpraHu4ecKuid CUHTE3)» U3ydaercs B 6 ceMecTpe.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 72
Jlaboparopnsie (JIab. pab.) 72
CamocrosrenbHas padota (CP) 36
3auer -
3.2.ConepxaHue Kypca:
No Hazpanue Bung DOopMBI TEKYIIETO
TEMBI paszena/TeMsbl yueOHOI KOHTPOJIS
paboTsl,
qac.
Jla6 | CP
pao.
O]|O0
6 cemecTp
1 Cunre3 nmabopaTtopHas
MOy TUIIOBOTO 6 | 2 pabora
adupa
2 Cunres 6 | 4 naboparopHas
LUKJIONEHTaHOHA pabora
3 Cunres naboparopHas
HUTpOOEH3071a 6| 4 pabora
4 Cunres naboparopHas
2,4-nuruapokcuber | 6 4 pabora
30MHOM KHCIOTHI
5 Cunre3 Pedepar;
2,5-nmuruapokcu-n-6 | 6 | 4 nmabopaTtopHas
€H30XMHOHA pabora
6 Cunres naboparopHas
cynb(haHuIoBON 6 | 4 pabora
KHCJIOTBI
7 Cunre3 6 | 2 nmabopaTtopHas
METUJIOpaHIKa pabora
8 Cunre3 nabopaTtopHas
2,4,6-tpubpomanun | 6 | 2 pabora
uHa




9 Cunre3 naboparopHas
1,2-3aMeE€HHbIX 6 | 4 pabora
UMUIA30JIUHOB

10 CunTe3 nmuaszona 6 | 2 nmabopaTtopHas

pabora

11 Cunre3 6 | 2 nmabopaTtopHas
OeH30TpHasoia pabora

12 CuHres conu pelenune
Crenxaysa MPAKTUYECKUX

6 2 3aJIaHHI;
nmabopaTtopHas
pabora

Tema 1. Cunre3 nuoyruiaosoro 3¢upa (I1K-3)

Jlexknus.
HE IPeAyCMOTpEHa

JlaGopaTopHbie padoThbI.
B kpyrononnyto konby emxoctbio 100 M momentarot 50 r H-OyTriioBoro crnupra u 7 Mi ko H2SO4.
CMech THIaTeabHO NMEPEMEIUBAIOT, BCTABIISIOT HAcaaKy Biopia ¢ aeduermatopomM, HUCXOASIIIUM
XOJIOIMTHHUKOM C aJUIOHXeM U ipueMHUKoM. KonOy HarpeBaroT Ha cliaboM TUIAMEHU CITUPTOBKU U
OTTOHSIOT JICTKOKHITSIIYIO (pakiuio (tkut. okoso 90 °C), COCTOSMIYIO U3 CIIUPTA U BOJIBI.
[Ipu oTrOHKE TSl KUTICHHSI UCTIONIb3YIOT CTEKIISTHHBIE Kammusipbl. Korna o0bem pakiuu qocTuraeT 6—8
MJI, €70 TIOMEIIAIOT B JIEIUTEIbHYIO BOPOHKY M OTAEIAOT BoAy. CUpT BO3BpAIalOT B PEAKLIMOHHYIO
kos10y. Pa3nenenue moBTopsIOT 10 TEX MOP, MOKA B OTTOOHSIOLIMMCS COCTAaBE HE MEPECTAHET MOSBIATHCS
BOJIa, & PEAaKLIMOHHAS CMECh HE MPHOOpETET OeIHO-KENTYI0 OKPacKy (He ClIeAyeT JOBOIUTH IO CHIIbHON
OKpacKu XKUIKOCTH!).
[Tocne npexpallieHust pa3ieneHus U OXJIaXICHHs PEaKIIMOHHYI0 CMECh Pa3IeNsIIOT Ha ACIUTEIbHON
BOpoHke, npombiBatoT 3 M NaOH 1o menounoit peakuuu, 3areM aBaxasl Boaoi (30 mu) u 30 mi
HachIeHHBIM pacTBopoM CaCl2, BBICYIIMBAIOT Ha/I XJIOPUIOM KaJblMs U MIEPETOHSIOT (HE 10CYyXa, TaK KaK
MIPH TEMIIEPAType BBIIIE TOUYKH KUTICHHSI MTapbl 3Upa MOTYT BOCILIAMEHUTHCS )

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
HoBrble cuHTeTHUECKIE METO/IbI: TEMIUIATHBIA U MAaTPUYHBIN CUHTE3, TAHJEMHbIEC MPEBpAIICHUS.
OcCHOBHBIE Tanbl XUMUYECKOTO CHHTE3a. MUKPOBOJIHOBBIN MeTOJ MpoBeaeHus cuuTe3a. CyocTpar,
peareHT, pacTBOPUTENb, KaTaau3aTop. THUIIBI KaTajau3a, UCIONIb3yeMbIe B OpPraHMYeCKOM CHHTE3€.
Mexda3zHble KaTanu3aTopbl: KpayH-3(UpbI, YeTBEPTUUHBIE aMMOHHUKHBIE cosii. PacTBopuTenu,
MPUMEHSIEMbIE B OPraHUYECKOM CHHTE3€. KHCIIOTHO-OCHOBHBIE CBOMCTBA PACTBOPUTEIICH.

Tema 2. Cunte3 nukjonenranona (I1K-3)
Jlexknus.
HE MIPe1yCMOTpEeHA
JlaGopaTopHbie padoThbI.



B nByropiyto konby o6bemMoMm 1 11 ¢ ycTaHOBIIEHHBIMH TEPMOMETPOM, Haca kol Bropiia n HUCXOAAIIUM
XOJIOAMIILHUKOM, TIOMEIIAIOT X0poIuo nepeMentanubie 200 T mopomKooOpa3Hoil aJUMUHOBON KUCIOTH U
10 r TIaTeapHO U3METBIEHHOTO KPUCTAITNYECKOTO THAPOKcHaa Oapust (MOKHO 3aMEHUTh OKCHIOM OapHst
wiu kapOoHaTtoM Gapwusi). BaxxHo, 4TOOBI IapUK TEPMOMETpPa Ha 5 MM HE JTIOXOIWII 10 JIHA KoJObI. CyXyio
PEaKIIMOHHYIO CMECh MTOCTENIEHHO HarpeBaoT B TeueHue 1,5 4. noBons temmneparypy cmecu a0 290 °C.
Temneparypy cMecH MOAAEP>KUBAIOT OKOJIO JIByX YacOB JI0 TeX MOp, MOKa B KOJIOE HE OCTAHETCS JIUIIb
HEOOJIBIIIOE KOJIMYECTBO CyXOi Macchl. Bo Bpemst HarpeBa OTTOHSETCS IMKJIONIEHTaHOH (B BUJIE
KEJITO-3eJIEHOTO MACIISTHUCTOTO KOHJIEHCaTa), BOJa U HEOOIBIIOE KOIMYECTBO aJUITMHOBOM KUCIOTHL. B
KOJIOY-TIPUEMHHMK MPEIBAPUTENLHO JO0ABISIOT HEKOTOPOE KOJIMYECTBO XJIOPHUIA KAJBIHS I OTACICHUS
KeTOHa OT BOJIbL. [lomydyeHHbIN [MKIIONEHTAaHOH MPOMBIBAIOT HEOOJIBIINM KOJIMYECTBOM BOJHOTO PAaCTBOpPA
COJIbI, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM, CYIIAT HAJ XJIOPUCTHIM KaJIbLIMEM U MEPETOHSIOT C IIOMOIIBIO
neduermaropa, cobupas ¢ppaxuuio npu temneparype 130 °C

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
XJIOpaHTUIPHUIBI, CMELIAHHBIE AHTUAPUIbI, AKTUBUPOBAHHbIE A(UPHI, a3UAbl. AKTUBHPYIOIIUE U
KkoHzeHcupytomue areHTol: KU, pearent Mykasimbl, kap6oauumusl, peareHt Kactpo. I1 Cunress Ha
OCHOBE MaJIOHOBOTO U alleTOYKCYCHOTO 3(HUpa U UX aHAJIOToB. Peakiyu aekapOOKCHUIUPOBAHUSA,
JeKapOeTOKCUIIMPOBAHUS, ATKIIIMPOBaHU, aunminpoBanus, Kuesenaremns, Muxasis,
Jlxanma-Knuaremana. Peakunu nukiau3anuu KapOo- ¥ reTepoLMKINYeCKUX CUCTEM Ha OCHOBE
1,3-nuKapOOHMIBHBIX COeMHEHNH, peakuuu ['anya u Knopa.

Tema 3. Cunre3 nutpodensona (IIK-3)

Jlexknus.
HE IPeayCMOTpEHa

JlaGopaTopHbie padoThbI.
B tpexropnyio konby emkoctsio 500 Mt HanuBaioT 77 T koHI. HNO3, K KOTOpO# NpH TIIaTeIbHOM
nepememmrBanuu 106asinsioT 114 r konu. H2SO4. (Bce oneparu npoBoAsTcs B BHITSHKHOM miKady!) Bo
BpeMs IPUIIMBAHUS CEPHON KUCIIOTHI KOJIOY HEOOXOANMO OXJIaX/1aTh, OTPy>Kas ee B OaHIO C XOJIOTHON
BONIOH. B K00y mOMENnaroT TepMOMETp, HE TOXOASIINUM J0 JHA KOJIOBI MPUMEPHO HA 5 MM, KaNeJIbHON
BOPOHKOH eMKOCThIO 50-100 M1 1 BO3LyIIHBIM OOPAaTHBIM XOJIOAWIBHUKOM. B KanenbHy10 BOPOHKY
nomernatoT 39 r 6ensona. beH301 U3 BOPOHKH NMPHIMBAIOT MTOCTENIEHHO MopuusMu 1o 2—3 mi. [locie
npuOaBIeHUS KaXKI0 MOpIHUU OCH301a CONEeP)KUMOE KOJIOBI TIAaTeIbHO NepeMeninBaioT. Kaxmas HoBas
nopIyst OeH30I1a BBI3BIBACT MOABICHUE OypOil OKpAaCKU peaKIMOHHOM Macchl. CKOpOCTh 100aBICHUS
OeH3011a T0JHKHA OBITh TaKOHM, YTOOBI B MPOLIECCE MPUBUBAHUS HE BBIICISUTUCH Oypble mapbl NO2.
Temmieparypy cMecu moaaepKUBarOT okoJio 55 °C (Hemb3s JOMyCKaTh rneperpeBanus!), mpu HE0OXOAUMOCTH
K0JI0y OXJIQXKJAI0T X0I0AHOHM Booil. [Tocne noGaBineHust Bcero KonuyecTBa OeH30I1a KO0y MOMEIAoT Ha
BOJsIHYIO OaHI0 1 HarpeatoT 110 60 °C, u BeLACPKUBAIOT NpH 3Toi Temmeparype 40-50 muH. Peakuimonnyo
CMECh ITOCTOSIHHO NepeMennBatoT. [locie BbIIep>KKU COAEePKUMOE KOJIObI BBUIMBAIOT B TOJICTOCTEHHBIN
XUMHUYecKHi ctakaH ¢ 500 MJ1 X0JI0AHON BOJBI TP MOCTOSHHOM IEPEMEIINBAHNN AJIs1 OTAEIICHUS
HUTPOOEH30J1a OT CEPHOM M a30THON KUCIIOT. BakHO 3HATH, YTO MOJIyYaeMblii HUTPOOECH30JI S A0BUT!
Heobxomumo pabdotars mop tsroii! [locne oTcTanBaHusi CMECh KUCIIOT TIIATELHO CIMBAIOT, @ TOTOBBII
MPOIYKT MEPEHOCST B ACTUTEIBHYIO BOPOHKY U IPOMBIBAIOT Pa30aBICHHBIM PACTBOPOM COABI (MOXKHO
MCTIOJIb30BaTh Pa30aBICHHBINA PACTBOP TUAPOKCUAA HATPUS) 0 MPEKPAICHHS BbIICICHUS YITIEKHCIOTO
rasza. [Ipu BcTpsixuBanuu cunresupoBanHoi cmecu ¢ NaOH nnu NaHCO3 Henb3s 3akpbIBaTh OTBEPCTHE
JEJINTENBHON BOPOHKH, MIOCKOJIBKY IPOMCXOANUT BBIAEIEHUE YITIEKUCIIOTO ra3a. Ilocie npomMbIBKH MPOIYKT
TIIATENILHO OTACISAIOT U CyIIaT HaJ O€3BOIHBIM XJIOPUCTHIM KajblueM. Uepes 30 MUH )KUIKOCTh
CTaHOBUTCS Mpo3padHoii. [ocne 3Toro HUTpoOGeH301 GUIBTPYIOT Yepe3 OyMaxHbIi GuisTp B koa0y 100 M
co 1IrQoM, 3aKpbIBalOT Hacaakoi Biopua ¢ repmomerpom 10 400 °C, 1 COETUHSIOT € BO3IYUTHBIM
xonoauiabHUKOM JIn6uxa. Konby HarpeBaroT Ha BO3AyIIHOM OaHe Wi Ha acOeCTOBOM CeTKe, COOUparoT
¢bpakuuto, kunsmyto npu remneparype 207-211 °C. (Bo uzbexxanue 1eToHAIMN TPUMECEBBIX
MIOJIMHUTPOCOEIMHEHUH ClIeAyeT NPEKPaTUTh NIEPETOHKY IIPU JOCTHKEHUU TeMIieparypsl napos 214 °C)

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
Boporuapua, imano0oporuapua U TpHALeTOKCU-00pOTUAPUI HATPHSL, UX TPUMEHEHUE B CUHTE3E.
PearenTs! ruipoOOpUpOBaHNs, HCIIONb3yEMbIE B CHHTE3€: JUOOPAH U €T0 KOMIUIEKCHI, TUCHAMUI- U
Texkcuioopansl, 9-BBN, cenekrpusl.



Tema 4. Cunre3 2,4-nuruapoxcunoen3oiinoi kucaorsl (ITK-3)

Jlekuus.
HE TpeayCMOTpeHa

JlaboparopHbie padoThbI.
B kon0y, cHaGkeHHYI0 0OpaTHBIM XOJIOAWILHUKOM, TIOMENIaioT 5,5 T pe3opuuHa, 30 T rugpokapOoHaTa
Kayus 1 70 MJI TUCTUIUTMPOBAHHOM BOJIbI. PEakIIMOHHYIO Maccy KUMIATAT B TeueHue 2 4. Ilocne atoro
CMECH OXJIAXAI0T, OCTOPOKHO MOJKUCISIOT PEaKIIMOHHYIO MacCy KOHIICHTPUPOBAHHOM COJNITHON KUCIOTON
1o pH <7 (onpenensroT HHANKATOPHOM OyMaroii), ocTaisitoT Ha 30 MUH B XOJIOAWIBHOM IIKady AJis
KpUCTaIM3aluy. BeimaBmuii ocaiok OTQUIBTPOBBIBAIOT Ha BOpOHKE broxHepa, MpoMbIBalOT HEOOIbIINM
KOJTMYECTBOM JIEJSTHOU BO/bl. KHCIOTY OunIaoT nepexkpucTain3anueil U3 Boibl ¢ 100aBIeHUEM
aKTUBUPOBAHHOTO yIiis. OUHILIEHHBIE KPUCTAIUIBI KHUCIIOTHI CYIIAT MEXY JTUCTaMH (PUIBTPOBATbHON
Oymaru

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
OxwucrieHre HeMEeTAJUIMYECKUMH peareHTaMu: JUMETHIICYIIb()OKCH, 030H, KHCIOPOA B IPUCYTCTBUU
KaTaJan3aTopoB, TUOKCU ceneHa, [lecc-MapTuH nepuoArHaH, TEPOKCUIBI, HAIKUCIOTHI, OKCOH,
N-MeTHUIMOPPOTMHOKCH, AUMETHITUOKCUPAH, IEPHOIAT HATPUsL. DIOKCHIUPOBAHHUE AJIKEHOB.
ONOKCUAMPYIOLINE areHThI: HaIKapOOHOBBIE KUCIIOTHI, TPET-OyTHiruapornepokcua. CTepeoceneKTuBHOCTD
pCaknuru B MIPpUCYTCTBUU KOMIIJICKCOB BaHAAUs. DHAHTHOCEIEKTUBHOE OIOKCHUIWPOBAHUC MCTOAAMU
[Hapmnecca u SkoO6coHa.

Tema 5. Cunre3 2,5-nuruapoxkcu-n-o6enzoxnnona (IK-3)

Jlexknus.
HE IpeayCMOTpeHa

JlaGopaTopHbie padoThbI.
B kpyrononnyto konby emxoctbio 200-500 M BiauBarot 20 r 50%-ro BogHoro pactsopa NaOH,
n00aBnsIoT 2,75 T ruapoxuHoHa. K xonbe mpucoeuHsII0T KanelbHYl0 BOPOHKY, B KOTOpPYIO HaiuBaioT 10
M 30% nmepekucu Bogoposa. K pactBopy B KoJIOe Mpu MOCTOSITHHOM TEPEMENIMBAHUN U3 JEITUTETHHON
BOPOHKH 10 KarursiM 100asisitoT pactBop H202. [Tpu nobasneHnn HEOOIBIIOTO KOJHMUECTBA IEPEKUCH
BOJIOPO/Ia, PaCTBOP B KOJIO€ HAYMHAET Pa3orpeBaThecs, IOATOMY TEMIIEPATypy B KOJI0e HEOOX0IMMO
MOCTOSIHHO KOHTPOJIMPOBATh, 4TOOBI OHA He mpeBbimaia 45 oC. B ganpHeiem npyu npuaInBaHuU MEPEKUCH
TeMIIepaTypy perylupyloT TaKuM o0pa3oM, 4ToObl Temneparypa He nogauManack Beie 50 °C u He
omyckanach Hike 45 °C. Ha no6asnenue Bcero oorema H202 tpebyercs B menom okoso 20—-30 MuH.
CuHre3 npogoimkaercs B TeueHue 1,5 4, 3aTeM noaaepKuBaroT temieparypy Huwxke 50 °C nepruoanyeckum
oXJIaXaeHHeM. PeakiimoHHas macca K koji0e mpescTaBiseT co0oi macTooOpa3Hylo OpaHKeBO-KPACHYIO
JTMHATPUEBYIO COJb 2,5-TUAPOKCUOCH30XMHOHA. B TOT MOMEHT, KOTia SK30TepMUYECKHE MPOIECCH B KOJIOE
MIPEKPATATCS, pEaKIUsl CANTACTCS 3aBepIICHHON. 3aTeM B Kosly 100aBisitoT 80 T MENKOro Jiba U
NPUIMBAIOT 23 MJT OXJIaKACHHOW KOHIEHTPUPOBAHHOM CONSTHON KUCIIOThI. CMech B KOJIOE BBIIEPKUBAIOT
710 OKOHYaHMS Mpoliecca KPUCTAIUIM3ALNY 2,5-TUTHIPOKCUOEH30XMHOHA. B KOHIIE cHHTe3a KPUCTAIIIbI
OT(UIBTPOBBIBAIOT, IPOMBIBAIOT HEOOIBIITUMH MOPLIMSIMHU JIEJSTHON BOJIBI, 3aTEM CyIIaT Ha BO3ILyXe

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

[lxana CH-kucnoTHOCTH yrieBogopoaoB. Jlutupyromue areHTs! ankwiutuy, JIJAA, JITMII n
KaTaJI3aTopbl JIMTUPOBaHUA. Peakiuu MUTHIl- © MarHUHOPraHUYECKUX COEAUHEHUN C BOJOM, TUOKCUIOM
yrieposa, aiabIerujaMu, KEeTOHaMH, CJIOKHBIMU d(pHpaMH, HUTPUIIAMH, STIOKCUIAMU, OPTO-3pHUpaMH,
TPETUYHBIMH aMUIaMu, aMuaaMu BaitHpe6a, 60pHbIMU dpHpamMu, HeTPeIeIbHBIMA KapOOHMUIbHBIMU
COCIMHECHUSIMU.

Tema 6. Cunre3 cyiabdanniaoBoit kucjaorsl (ITK-3)
Jlekumus.
HE IIPETyCMOTpPEHA
JlaboparopHbie padoThbI.



B kpyrononnoii konde Ha 100-200 M BHOCcAT 10 M1 aHMIMHA U HEOOIBIIUMU MOPLUUSMH TIPH
nepeMeIBaHuM JO00aBISAIOT 17 MJI KOHIIEHTPUPOBAHHOMN CEpHOI KUCIIOTHI, CMECH ITPH STOM HarpeBaeTcs.
KonOy cHaGxaroT BO3AYIIHBIM XOJIOAWIBHUKOM U IPOJIOJDKAIOT HarpeB B Tedenue 1,5-2 v mpu 170-180 °C
Ha MacJIsiHOM Gane. Kak Toybko mpu pacTBOpEHUH IPOOBI PEakIIMOHHON cMeCcH B HEOOJIBIIIOM KOJTMYECTBE
BOJbI ipu 106aBieHnu 10%-i pacTBOp rUAPOKCHAA HATPHS IO LIETOYHOM peaKIiu, U €CIIU IPH 3TOM He
BBIICIISIIOTCS MACJISIHUCTBIE KallJId aHWJIMHA, CHHTE3 CUMTAETCS 3aKOHYEHHBIM.
ITocne okoH4aHuUs CUHTE3a, pabOYnil paCTBOP HEMHOI'O OXJIAXKAAIOT, HO €I1€ FOpsIuyr0 paCTBOPEHHYIO
CMECh OCTOPOXKHO IPHU NMEPEMEIINBAHUN CTEKISIHHOW MaJ0YKOM BBUIMBAIOT B CTakaH co 150 My xonogHon
BOJbIL. [Ipy 3TOM BBINIAAAIOT KPUCTAILIBI CYlIb()aHMIOBON KUCIOTHL. [TodydeHHbIe KprCTalIb]
OT(UIBTPOBBIBAIOT HA BOPOHKE bIOXHEpa, MPOMBIBAIOT Ha (PUIBTPE HEOOIBIIMM KOJTMYECTBOM XOJIOTHON
BO/JIBL.
CynbannnoBas KMCI0Ta KPUCTAIIM3YETCs B BUe quruapara. Kpucramisl oT(UIBTPOBBIBAIOT, IPOMBIBAs
HEOOJIBIIMM KOJTMYECTBOM XOJIOMHON BOZBI, U BBICYILIUBAIOT HA BO3IYyXE

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
Menpopranuueckue peareHTsl. [lomyueHne TUTURANATKUI-U JUapUIKYyIPaTOB U UX IPUMEHEHHE B
OpraHuyeckoM cuHTe3e. CTepeoXuMus NPUCOEANHEHNS METAINIOOPTAaHNYECKUX PEAreHTOB K
KapOOHMJIBHOMH IpyTIe NpUCOEIMHEHHUE 10 U poTuB npaBuia Kpama. Metoabl ob6pazoBanust C-C-cBs3eii ¢
IIOMOIIBIO PEAKIMM KPOCC-COUETaHUsl, KaTaJIu3UpyEeMbIX KOMIUIEKcaMu najuiaaus. Karanusaropsl
kpocc-coueranus. Peaxnuu Cysyku, Xeka, Kymanel, bymBansaa-Xaprsura. Couetanue ¢
TEpPMUHAJIBHBIMU aJIKUHaMU (peakius CoHoramupsl). Metoabl oopazoBanust C=C cs3eil.

Tema 7. Cunre3 metuinopanxka (ITK-3)

Jlexknus.
HE IPeAyCMOTpEHa

JlaGopaTopHbie padoThbI.
B xumudeckom crakane Ha 50 M1 pacTBOPSIOT MpH c1aboM HarpeBaHuu 1 T Cynb(haHUIOBON KUCIOTHI B 4
M 8%-ro pactBopa NaOH. JlakmycoBoii Oymaroii onpenenstoT pH peakiimoHHON cMecH, KOoTopasi JOJKHA
UMETb HIETIOUHYIO0 cpeny. llomydeHHbIi pacTBOp OXJIaX/1al0T Ha BOJSHON OaHe, T00aBISAIOT K HEMY pacTBOp
0,4 r HUTpUTA HATPHUA B 5 MJI BOJIBL. 3aT€M CMECh OXJIAKAAIOT B BOASHOM OaHe M BBUIMBAIOT €€ MPH
NIEPEMEILLIMBAHUM B CTaKaH EMKOCTBIO 50 MJI, B KOTOPOM HaxoauTcs 3 M 7%-i CONSTHON KUCIIOTHI.
Yepes 20 MuH BBINIAAAET 0CATOK OEJIOT0 IIBETA COJIM JHA30HUS, KOTOPBIN MPUMEHSETCS 1ajbllle B CUHTE3E.
OtnenbHO B cTakaHe eMKOCTBIO 25 M pacTBopsatoT 0,6 it N,N-numerunanununa B 5 mit 4%-i1 consgHoi
KHUCIOTHI. [IpUroTOBIEHHBIN pacTBOP NPUIMBAIOT K MOITYYEHHON paHee COIM TUa30HUSI U XOPOLIO
[IEPEMEILINBAOT.
Yepesz 10-20 mun o0pasyercs rycTas nacta a30CoeIUHEHUS, JUTSl TPEBPAIEHUs] KOTOPOH B HATPHEBYIO COJIb
00aBISIOT MPH NepeMeInBaHum §%-i pacTBOP TMAPOKCHIA HATPHUS 10 CUIIBHOILEIOYHON PEaKIIUH 110
nakmycy. Cmech HarpeBaloT 10 kurieHus. [Ipu oxnaxaeHun Ha OaHe ¢ JIeASHON BOIOH BhIMAIAlOT
KPHUCTAJUIbI HATPUEBOW COJIM B BUJI€ OPAHIKEBBIX KPUCTAIIOB. PacTBOp OT(MIBTPOBBIBAIOT HA BOPOHKE
broxHepa u npoMbIBalOT HACBHILIEHHBIM PACTBOPOM XJIOpUAA HaTpusa. MeTunopanx
NEPEKPUCTAJUIM30BBIBAIOT U3 BOJBI U CyLIaT HA BO31yXe

3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.

Menpopranuueckue peareHTsl. [lomyueHne TUTURANAIKUI-U JUapUIKyIPaTOB U UX IPUMEHEHHE B
OpraHuuyeckoM cuHTe3e. CTepeoXuMus NPUCOEANHEHNS METAINIOOPTAaHNYECKHUX PEAreHTOB K
KapOOHMJIBHOMH IpyTiIe NpUCOeIUHEHHUE 10 U poTuB npaBuia Kpama. Metoabl ob6pazoBanust C-C-cBs3eii ¢
MIOMOIIBIO PEAKIMM KpPOCC-COUETaHUsl, KaTaJIu3UpyEeMbIX KOMIUIEKcaMH najuiaaus. Karanusaropsl
KpPOCC-COYETaHMS.

Tema 8. Cunres 2,4,6-trpuopomanuiuna (I1K-3)
Jlekumus.
HE IIPETyCMOTPEHA
JlaboparopHbie padoThbI.
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B kpyrononnyto konby emMmkoctbio 250 — 300 M1 momenaroT aHwinH oosemoM 4 mit 1 12 Mt 7 % pactBopa
cosIHOM kucnoThl. K momyueHHOMY pacTBOpy 100aBisttoT 20 MII AUCTHIIMPOBAHHON BOJIBI, 3aKPHIBAIOT
K0J10y TIpoOKo#i ¢ IByMsl TpyOKaMH, Kak MOKa3aHO Ha PUC. 5, B KOTOpBIE BCTAaBIEHBI 1Be TPyOKu. OmHy
TPYOKY IUTAHTOM COETUHSIOT C BOAOCTPYHHBIM HacocoM. JIpyryro, KOHIIOM IMOMELIA0T B PACTBOP aHWJIMHA.
[IImanrom 3Ty TpyOKY COETUHSIIOT C KOPOTKOM TpyOKOIi, BCTABICHHOH B MPOOKY, 3aKPHIBAIOILYIO CKIISTHKY
Bynsda. B ckistaky Bynbda nanuator 7 M Opoma u HeOOJIbIIIOE KOTMUECTBO BOJBI AJISI TOTO, YTOOBI
MOKPBITH OpOM cltoeM Bofbl. J[MMHHYI0 TpyOKY B CKiIsiHKE Bynb(da morpyxaror modtu a0 1Ha B cJoi Opoma.
Bxiro4aroT BOZOCTPYHHBIN HACOC, KOTOPBIM MPOCACHIBAET BO3yX YEPE3 YCTAHOBKY, HACBHIIIAS €r0 IapamMmu
6poma. B konbe mapsl 6poma pearupyitoT ¢ aHunuHoM. [leproauuecku konly BeTpsixuBaroT. [IpocacsiBanue
BO3/1yXa BeIyT J0 MOJHOTO pacxofoBaHus 6poma. OOpa3oBaBIIMiicCS TPUOPOMAaHUINH (PUIBTPYIOT HA
BOPOHKE broxHepa, MpOMBIBAIOT BOAOU U CyILIAT

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.
HonyquHe AMHHOB C ITOMOMIBIO MCTAJUIOOPTraHUYICCKUX PCArCHTOB. ApI/IJII/IPOBaHI/Ie 110 yJIBMaHy.

Tema 9. Cunrte3 1,2-3amMeménHbIX uMuaa3oanHoB (ITK-3)

Jlexknus.
HE IPeAyCMOTpEeHa

JlaGopaTopHbie padoThbI.
B kpyrononHyto kosby BMecTUMOCTBIO 250 Mi1, CHAOKEHHYIO MEXaHHMUECKON MEIIAJIKOH, TEPMOMETPOM,
KaneslbHOU BOPOHKOM, Hacaakoi Jluna-Crapka ¢ 0OpaTHBIM XOIOAMIbHUKOM, TpuiuBaercs 0,15 monb
AKUPHOU KUCIOTHI, Katanuzarop KY-2, maccoit 10 % ot macchl kucnotsl, 50 M kcunnona. CMech HarpeBaroT
IIPY UHTEHCUBHOM II€PEMELLIMBAHUY J10 TEMIIEPATypbl KUIIEHUS pacTBOpUTEINA. B peakiinonHyro Maccy
BBozuTcs 0,15 momnb IIDITA. 3a okoHyaHHe peakuuu OepéTcss MOMEHT IPEKpaIleHHs! BBIICICHUS BOIBI.

[Tocne okOHYaHUSI CHHTE3a COAEP)KUMOE KoJIObI (pubTpyercs Ha BopoHKe broxHepa npu temneparype 60
oC, oTaenss OT KaTalnu3aropa, 3aTeM OTTOHIETCS PaCTBOPUTENb. [l 3TOro UCTIONb3yeTCsl yCTaHOBKA IS
BaKyyMHOH IEpEroHKH, cocTosmIas u3 Konosl Knaitzena Ha 250 My, Kanmwuisipa, TEPMOMETPa, IPSIMOTO
XOJIOIMTHHHKA, aJUIOHXAa, TPUEMHHKA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
['mapobopupoBaHue aJKeHOB U aNKUHOB. [ MapoOOpHpyONINe peareHThl Uil CTePEOCEIeKTHHOTO
TUAPOOOPUPOBAHKS M BOCCTAHOBIICHHS: TUHUIO0paH, anbnmuHOopan, CBS-okcaboppaauuHsI.

AmoMoruapu mutus, aunu3o0ytunamtoMuauid-ruapun (JAMBAJI-H), ankokcuruapuasl amoMUHMS,
BUHAJI-H.

Tema 10. Cunre3 umnaaszoia (IIK-3)

Jlexknus.
HE IPeAyCMOTpEHa

JlaGopaTopHbie padoThbI.
K geTbipexrop:noit KpyrioJoHHYIO KoJ0y, KOTOpasi 3aKperjieHa Ha ITaTUBE C BEPXHENPUBOAHOMN MEIIAKOH,
IIPUCOEAMHSIIOT KalleJIbHYI0 BOPOHKY, TepMoMeTp, puinBatoT 140 r 25% BogHOro pacTBOpa aMMHaka, Ipu
PaBHOMEPHOM MEepEMEIIMBAHUN MeJIEHHO MpuinBatoT 50 r ykcycHoro anpaeruaa. [lpu nodasienuun
a’bAeTH/Ia BAXXHO CIEIUTH 3a TeMiiepaTypoil. OHa He noikHa nogHumMarhkes Boie 20 oC. B cinyuae
HEOOXOIMMOCTH KOJIOY OXJIa)KAal0T XOJIOAHOM Booi. 3aTeM noHeMHory no6asistor 150 r 40% BogHOTO
pactBopa rimokcais. [locie Toro, kak NpUIMIN BeChb 00bEM IIIHOKCAIs, pEAKIIMOHHYIO CMECh HarpeBaIOT
Ha necyanoii 6ane 70 70 oC U BBLACPKUBAIOT NP 3TOU TEMIIEPAType B TEUCHHE 3-X YacOB.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

Boccranosnenne PacTBOPAIOMIUMUCA METAJIJIaMU. Boccranosnenue apoOMaTUu4YCCKUX COGI[I/IHCHI/Iﬁ
mICJI0YHbIMHU METAaJlJIaMH B )KHJKOM aMMHAKE

Tema 11. Cunre3 6en3orpua3zona (I1K-3)
Jlexknus.
HE MIPe1yCMOTpEeHA
JlaGopaTopHbie padoThbI.



B xumudeckom crakane Ha 250 M1 pacTBOPSIOT 6 T O-peHUIICHAUaMHHA B CMECH ¢ 12 M1 yKCYCHOM
KHMCIIOTHI U 25 M1 Bozbl. K nonydeHHOMY pacTBOpY IIpH NepeMEIINBaHUN HEOOIBIINMU MOPLUUSIMHU 110 2—3
M1 1o0aBistoT pactBop 4 r NaNO2 B 10 mu Bozbl. [IporicxonuTt n3MeHeHNE OKpacKy PEaKMOHHON cMeCH
710 OpaHXeBO-KpacHOM, CONTPOBOXKIatoIIeecs yBennueHneM Temneparypsl 10 70 °C. PacTtBop oxnaxkaaroT
Ha BOJISIHOM OaHe M HeHTpanu3yloT nobaBienuemM 2M pactBopa ammuaka 10 pH = 7, npopomxast
IEpEMEILNBATh CMECh JI0 IPEKPAILEHNUS BbINaAeHUs KpUCTAIIOB. [10o/TydeHHBI 0ca oK KOPUUHEBOTO LIBETA
OT(UITBTPOBBIBAIOT, HECKOIBKO Pa3 MPOMBIBAIOT XOJIOHOM BO/IOH 1 cymiaT npu Temmeparype 75 °C, a 3arem
NEPEeKPUCTAIUIN30BBIBAIOT M3 OCH3071a

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
IlenTunnbii cuaTes. CTpaTerus UCIOIb30BAHMS 3AIUTHBIX TPYIII B IEITHIHOM CUHTE3E.
KonneHcupytomue areHTsl, IpUMEHsieMble B IENTUIHOM cuHTe3e. JKuakodasHslil 1 TBepaO(]a3HbIE
METO/bl CUHTE3a enTu0B. IlonuMepHble MaTpuIlbl A7 TBEPLO(PA3ZHOTO CUHTE3a U 00IaCTH UX
UCIOJIb30BaHUS.

Tema 12. Cunre3 coau Crenxay3a (IIK-3)

Jlexknus.
HE IPeAyCMOTpEeHa

JlaGopaTopHbie padoThbI.
B kpyrononHoii konbe g oprannyeckoro cunte3a Ha 200 M cmemmBatoT 20 mit ciupTa ¢ 3,6 M
CBE)KEIepErHaHHBIM aHUJIMHOM, 3aTeM K CMEeCH MpHOaBiAoT 5,2 T ruapoxopuaa anuiansa. [locie gero,
aKKypaTHO, MO KaIJIsiM. B TEYCHHE 5 MHUH MPHUKAIBIBAIOT CBEKEIIPUTOTOBICHHBIN pacTBop Gypdyporna (3.5
rpaMMa BeriecTBa pacTBopsitoT B 10 mut criupra). Peaknmonnas cmeck nipu nqobasinennu Gypdypoina Ob1CcTpo
HAUMHAET KPACHETh, 3aTEM B TEUEHHUE HECKOJIbKUX MUHYT HAYMHAETCS MOSIBIIEHUE OKPALLIEHHOTO OCaiKa —
coiu Crenxay3a. [l OIHOTHI IPOTEKAHUS MPOLIECCA CMECH IOCTOSIHHO NEPEMELINBAIOT B TeUeHUE | u.
[Tocne ucreueHust BpEMEHU MOTY4YEHHBINH TPOAYKT OT(MIBTPOBBIBAIOT Ha BOpoHKe broxuepa. J[ist ounctku
COJIb CYCIIEHAUPYIOT B M30MPOIIaHOJIe WK OyTaHOJIE, IEPEMEIINBAIOT 5 MHH, 3aT€M CHOBA
OT(OUITBTPOBBIBAIOT MTPOAYKT

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3aluTHBIE TPYMIBI B OPraHU4ecKoM cuHTe3e. CTpaTerns NCIOIb30BaHMS 3aIMTHBIX IPYMNIT: TPUHIIMIIBI
OPTOTOHAJBHOM CTAOMIBHOCTH M MOJYJIMPOBAHMS Ja0MIbHOCTH 3alIUTHBIX TPYIIIL.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

6 cemecTp

TEKyIIUH KOHTPOJIb — 84 Oaia

KOHTPOJBHBIC CPE3BI — 2 cpe3a Mo 8 OaIITIOB KaXK bl
npemMuaabHbie 0amisl — 10 6amoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTtonrka npoBeACHUS 3aHATUSA U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3bl
1. Cunre3 naboparop 7 3 Oanna BeITOMHEHUE TaboparopHON paboThl, 2 Oama opopMieHue,
IOy THIIOBOTO Has 2 GaJia - 3a1UTa J1abopaTOPHOM PadOTHI
a¢upa pabora
2. Cunres naboparop 7 3 Oanna BeITOTHEHUE TaboparopHON paboThl, 2 Oama opopMieHue,
LUKJIOTICHTAaHOH Has 2 GaJia - 3a1UTa J1abopaTOpHOM padoTHI
a pabora
3. Cunre3 naboparop 7 3 Oanna BeITOTHEHUE TaboparopHON paboThl, 2 Oama opopMieHue,
HUTPOOCH3011a Has 2 GaJia - 3a1UTa J1abopaTOPHOM PadOTHI
pabora
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4. CuHre3 naboparop 3 Oanna BeIONHEHUE TaboparopHON paboThl, 2 Oamna opopMieHue,
2,4-TUrUAPOKCH Has 2 GaJia - 3a1UTa J1abopaTOPHOM padoTHI
OeH30HO pabora
KHCIIOTBI
5. CuHres Pegepar( CryneHT 00HapyXHBaeT BCECTOPOHHEE, CUCTEMaTHYeCcKoe U TIyOoKoe
2,5-TUrHAPOKCH | KOHTPOJIb 3HaHHE NporpaMMHOro Marepuaiga. OTBET MOCTPOEH JIOTHYHO,
-M-0CH30XMHOHA |  HbIil Marepuaig  u3Jaraercs  4eTKO,  SCHO, XOPOIIMM  SI3BIKOM,
cpe3) apryMeHTHUpoBaHO. Ha BOIpOCkl OTBEYaeT KpaTko, apryMEHTHPOBAHO,
YBEPEHHO, 110 CYIIECTBY — 8 0aioB
CtyneHT  OOHapy)XHWBaeT  JOCTaTOYHO IyOOKHEe  3HaHHSA
MporpaMMHOTO Marepuana, OTBET MOCTPOSH JIOTHYHO, MaTepwal
M3JaraeTcs XOPOIIUM SI3BIKOM, HO TIPU OTBETE JOIYCKAeT HEKOTOPHIE
MOTPEIHOCTH.  Bompockl, 3amaBaeMmble  NpenogaBaTeieM, HE
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHEHUN — 6-7 0ajuioB
CTyneHT moKa3blBaeT HE JOCTaTOYHBIM YpOBEHb 3HAHUN y4yeOHOTO M
JEKIMOHHOTO MaTepHajia, YyBCTBYeT ce0s HEYBEpPEHHO MPH OTBETE Ha
BONPOCHL. B OTBeTe HEe Bcerma MPUCYTCTBYET JIOTHKA, apTyMEHTHI
MPUBJIEKAIOTCS HEJIOCTATOYHO Beckue. Ha mocTaBieHHBIE BOMPOCH
3aTPyAHSIETCSI C OTBETAMH, IIOKa3bIBAaeT HENOCTATOYHO TIIyOOKHE
3HaHUA — 3-5 6amIoB
CTyneHT oKa3bIBaeT Ca0blii ypOBeHb MPO(EeCCHOHANBLHBIX 3HAHUM.
HeyBepeHHO M JOTMYECKH HEMOCIENOBATENFHO H3JIaraeT Marepuall.
HempaBunbHO  OoTBewaeT Ha  TIOCTAaBICHHBIE  BOIPOCH KU
3arpymHseTcs ¢ orBetoM — 0 — 2 Gaa
maboparop 3 Oara BBRITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra odopMileHHE,
Has 2 6amia - 3amuTa JabopaTropHON paboOThI
pabora
6. Cunre3 maboparop 3 Oara BBRITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra ohopMIleHHE,
CyIb(haHUIOBOU Has 2 6aia - 3amuTa Ja00paTopHOH PabOThI
KHUCJIOTBI pabora
7. Cunres naboparop 3 Gama BBITONHEHHE JTaOOpaTOpHOW padoThI, 2 Hamra opopMIIEHHE,
METHJIOpaHKa Has 2 Oanna - 3amuTa 1abopaTopHOi paboThI
pabota
8. Cunre3 maboparop 3 Oara BBITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra ohopMIleHHE,
2,4,6-Tpubpoma Has 2 6aimia - 3amuTa Jab0paTopHON paboThI
HUJIMHA pabota
9. Cunre3 maboparop 3 Oara BBRITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra ohopMIleHHE,
1,2-3aMemEHHbBI Has 2 6amia - 3amuTa JabopaTopHON paboOThI
X pabora
MMUIA30IMHOB
10. Cunre3 maboparop 3 Oara BBRITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra ohopMIleHHE,
UMHJIa3071a Has 2 6amia - 3amuTa Jab0paTopHON paboOThI
pabora
11. Cunre3 maboparop 3 Oara BBRITOTHEHHE JIAOOpaTOPHOU paboThl, 2 6amra ohopMIleHHE,
OeH30TpHa3oIa Has 2 6aiia - 3amuTa Jab0paTopHON paboOThI
pabora
12. | Cunre3 conmu |pemeHue Bepnoe pemenne 3aganns — 2 0aniia, JOTHYECKH BEPHOE pEIICHHE,
Crenxay3za npaKkTHye cozepxariee omuOKy B pacuetax — 1 Gam, HeBepHOe pemeHue - ()
CKHX 6amioB
3agaHuii(
KOHTPOJIb
HBI
cpe3)
naboparop 3 Oanna BeITOMHEHUE TaboparopHOU paboThl, 2 Oana opopMIeHHeE,
Has 2 GaJia - 3a1UTa J1abopaTOPHOM PadOTHI

pabora
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13. [IpemuansHbie OaIbl 10 JlononHuTeNbHBIE MPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
BHIMOJIHEHWE TBOPYECKMX 3aJaHWi Ha BBIOOpD CTyAeHTa B
3aBUCHUMOCTH OT TEMBI.

14. |UnauBuayanbHbIe 3a1aHUs, 50 CTYACHT MOXET MPEJOCTAaBUTh BCE 3aJaHUSl TEKYLIETO KOHTPOJS H
C TMIOMOILBIO0 KOTOPBIX KOHTPOJIbHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

15. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHOW  PEeHTHHTOBOM  OLIEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiuioB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JabopaTtopHasi padora

Tema 1. Cunres qulyTuiioBoro 3¢upa

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOINi ohopmileHHe (3amuch HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJBI) H OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 2. CuHTe3 HUKIONEHTAHOHA

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIFOUAOIHi ohopMileHHe (3amich HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJBI) H OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 3. Cunre3 HUTpoOEH30I1a

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOINA ohopmileHHe (3amich HAOIIONCHHH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJBI) H OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI

Tema 4. Cunres 2,4-muruapokcuOeH30MHON KUCIIOTHI

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOIHA ohopMIleHHE (3amich HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJIbI) H OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 5. Cunres 2,5-1UruApokcu-n-0eH30XNHOHA

CTyneHT I0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAIHA ohopmileHHe (3amuch HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJBI) H OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI

Tema 6. Cunres cynb()aHUIOBON KUCIOTHI

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIIFOUAOINi ohopmileHHe (3amuch HAOIIONCHHH,
pacyeTsl, ypaBHEHHS PEAKIIMA, BBIBOJbI) H OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 7. CuHTE3 METUIIOpaHXa

CTyneHT T0DKeH caTh OTYET MO JabopaTopHOM padoTe, BKIFOUAIHi ohopMmIileHHe (3amuch HAOIIONCHHIH,
pacyeThl, ypaBHEHHS PEAKIIMA, BBIBOJBI) H OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI

Tema 8. Cunres 2,4,6-rpubpomMaHuINHA



CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHOi padoTe, BKIIIOYAIONINI odopmiieHHE (3amuch HaOIoneHul,
pacyeTsl, ypaBHEHHS PEAKIIUIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 9. CunTes 1,2-3aMemEHHBIX UMUIA30JIMHOB

CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHoi paboTe, BKIIIOYAIONNH odopmiieHHe (3anmuch HaOIoneHuil,
pacyeTsl, ypaBHEHHS PEAKIIMIA, BBIBOJbI) U OTBETUTh HA KOHTPOJIHHBIE BOIPOCHI

Tema 10. CugTe3 nMHaa3oia

CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHOi padoTe, BKIIOYAIONINI odopmiieHHe (3anmuch HaOIoneHuil,
pacyeTsl, ypaBHEHHS PEAKIIMIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI

Tema 11. Cunrte3 6eH30TpHAa305a

CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHOi padoTe, BKIIIOYAIONINI odopmiieHHe (3anmuch HaOIoneHuil,
pacyeTsl, ypaBHEHHS PEAKIIMIA, BBIBOJbI) U OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI

Tema 12. Cunre3 conu Crenxaysa

CTyneHT JOoJDKeH cAaTh OTYET 10 JabopaTopHoi padoTe, BKIIIOYAIONINI odopmiieHHe (3anmuch HaOIoneHuil,
pacyeTsl, ypaBHEHHS PEAKIIUIA, BBIBOJbI) U OTBETUTh HA KOHTPOJIHHBIE BOIPOCHI

Pedepar

Tema 5. Cunre3 2,5-1UruipoKCH-TI-0€H30XMHOHA
. DKBUBAJICHTHI allUJI-AaHHOHOB B PEAKIUSIX 00Pa30BaHUS YIIIEPOI-YIIIEPOTHON CBS3H.
. [leperpynnupoBka KisiizeHa.
. Ileperpynnuposka Koymna.
. CUHTE3 YHAHTHOMEPHO YUCTHIX COCAMHEHUI.
. MeTonbl 00pa3oBaHus TPEXWICHHOTO UK.
. MeToasr 00pa3oBaHUs YETHIPEXWICHHOTO ITUKJIA.
. AHHOHHBIC ¥ KATHOHHbBIC IIUKIN3AIlMY B CHHTE3¢ [TUKJIOICHTAHOBBIX CHCTEM.

00 3 N L LN

. AHUOHHBIE Y KATHOHHBIE IIMKJIU3AIMH B CHHTE3€ HUKIIOTEKCAHOBBIX CHCTEM.
9. l'omonuTHUYECKOE MPUCOETUHEHHE 110 KPATHBIM YINIEPO-YITIEPOJHBIM CBA3SIM.
10. BuyTpuMonekyaspHble HUKIU3AINH C yYaCTHEM AJIKUIIBHBIX PaIUKaJIOB.

11. Peakuus Junsca-Anbpaepa.

12. BHyTpuMoOneKkyIsipHble BapraHThl peakiuu Juibca-Asnbaepa.

13. Metare3uc oneUHOB U alleTUIICHOB.

pelleHre NPAKTHYEeCKUX 3aaHui

Tema 12. Cunte3 conu Crenxaysa

1. Onumure MeXaHu3M KaTalIUTUYECKOro ruipupoBanus. [IpuBeanre npuMepsl KaTaau3aTopoB
TUIPUPOBAHUS.

2. Kakue Karanu3aropbl UCHOIb3YIOTCA MPU TOMOT€HHOM ruapupoBanuu? [IpuBeaure npuMepsl peakui.

3. 3anumuTe MpUMephbl peakiuil BOCCTAHOBICHUS KOMIUICKCHBIMH THIIPUIAMHU: THIPHUIBI O0pa U
AJIOMUHUS.

4. 3anumuTe CTPYyKTypHbIE (hOpMyIbl OOpOrHIpHIa, THAHOOOPOTUAPUIA U TPUALIETOKCU-00pOruapuIa
Harpus. [IpuBenuTe npumMepsl UX MPUMEHEHHS B CHHTE3E.

5. IlpuBenuTe MpUMEpHI UCTIONIB30BAaHUS B CHHTE3aX CIEIYIOIUX PEareHTOB I'MIpOOOpUPOBaHUS: TUOOpaH
U €r0 KOMIIUIEKCHI, TUCHaMUJI- U TeKCHiI0opanbl, 9-BBN, cenekrpusl.

6. Kak ocymecTBisiercss ruipoOOpHUpOBaHUE aIKEHOB U aKUHOB. [IpuBeanTe ypaBHEHUS peakLuii.
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7. TlpuBenuTe mpUMEpHI UCIIOIB30BAHUS B CHHTE3aX CIEAYIOUINX THAPOOOPUPYIOIIUX PEareHTOB IS
CTEpPEOCEICKTUHOTO THAPOOOPUPOBAHHS U BOCCTAHOBJICHUS: MUHMWIOOpaH, albIMHOOPaH,
CBSokcaboppanuauael. ATFOMOTHAPUA TUTH, Aun3o0yTunamtoMmuauid-ruapun (JUBAJI-H),
ankoxkcuruapuel amomunus, BUHAJI-H.

8. OnumuTe MEXaHu3M pCaknu BOCCTAHOBJICHUS PACTBOPAIOIIUMHUCA MCTAJIJIAMHU.

9. Kak nporekaeT BOCCTaHOBJICHHE apOMaTHUECKUX COETMHEHUI 1EI0YHBIMU METAJIIAMH B KUIKOM
ammuake. [IpuBeauTe ypaBHEHUS peaKIuu.

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-3)
1. OCHOBHBIC TTOHATHS OPTaHUYECKOTO CMHTE3a. CTpaTerus U TaKTUKa OPTraHWYeCKOTO CHHTE3A.

2. Bo1bop onTuManbHON CXeMBI CHHTE3a OPTraHUYECKOTO COCTUHEHUS. BBIX0, KOMHYECTBO CTaInH,
JOCTYITHOCTh PEareHTOB, CEJEKTHUBHOCTH Peakiuil u apyrue GpakTopbl 3PPEeKTUBHOCTH CXEMBbI
OPraHM4YeCcKOro CuHTe3a. EquHu4YHas ctagus CUHTE3A.

3. Peakiuu ¥ METOABI OpPraHUYECKOro cuHTe3a. HoBbIE CHHTETUYECKUE METO/IbI: TEMIUIATHBIN 1
MaTPUYHBIA CHHTE3, TAHIEMHBIC TTpeBpalieHus. OCHOBHBIC ATaIlbl XUMHUECKOTO CHUHTE3A.

Tunosble 3axanus s 3a4era (IIK-3)
1. TepmonrHaMUUYecKast 1OMYCTUMOCTb PEAKIUMA.
2. TepMOOMHAMHYECKUI U KHUHETUYECKUN KOHTPOJIb.
3. Opranudeckue HOHbI U (DaKTOPbI, ONPEEIIAIONINE UX CTAOMIBHOCTD.
4. IMpunun c6opku csa3u C—C. I'ereponuTHUeCKre peakum.
5. Dnekrpoduiel 1 HyKJIeO(hUIIBI B peakiusax oopa3zoBanus ceszeit C—C.
6. B3aumornpeBpaiieHus GyHKIIMOHAIBHBIX TPYTIII.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Ouetika T — Jeckpuntops! (ypOBHN) — OCHOBHBIC MPU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)
«3a4TEHOY I1K-3 CriocoOeH TPOBOIUTh OPTAaHMYECKH CHHTE3 XUMUYECKUX BEIIECTB
(50 - 100 6amnoB) ¢ coOIOICHEM TeXHUKH 0€30IMaCHOCTH
«HE 3a4TCHO» I1K-3 HecnocobeH mpoBOAWTH OpraHUYECKUd CHHTE3 XUMHUYECKUX
(0 - 49 Gannos) BELIECTB C COOMIOIEHEM TEXHUKM OE30IIaCHOCTH

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYarolmMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturumabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus yIeOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3ziensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI HU3ydaeMOU
JTUCIUILTAHBL, @ TAKXKE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(POpManMOHHOE oOecledyeHrne AUCHUIUIMHBDY —yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIHUIUIMHBL, TMPOTPaAaMMHOE OOecIeueHue,
npodeccuoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
TACIUATUIMHEL
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5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. ITepeBanos B. II., KonnoOckuii I. . ToHkuil opraHMYecKuii CHHTE3: MPOSKTUPOBAHUE U 00OPYIOBAHHE

MPOU3BOACTB : YueObHOe mocodue A1t By30B. - mep. u jom; 2-¢ u3A.. - Mocksa: [Opaiit, 2020. - 312 c. -
Tekcer : anexrponnslii // OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/446284

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. TTerpoB A.A., banbsn X.B., Tpomenko A.T. Opranndeckass XuMus : y4eOHHK. - CTep. U3[.; 5-€ U3.,
nepepad. u gom.. - M.: AnbsaC, 2015. - 622 c.

2. Cunroruna C.E. Opranndeckunii cuares. - Tam60B: [U3a-Bo TT'Y], 2009. - 1 anekrpon. ont. guck (CD).
3. BacunbeBa H.B., Cmomunaa T.A., Tumodeea B.K., Kymnerckas H.b., [Itunpina O.A. Oprannyeckuit
cuHTe3 : yueb. mocodue. - M.: [Ipocsemenue, 1986. - 367 c.

6.3 VHbpIe NCTOUHMKMU:
1. UuTepHeT-sHUMKIONEAUN - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPpOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATUN JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust AJ1si CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMIOHHOTO 000PYI0BaHUS,
00eCreunBaroIIe TEeMATHIECKUE WILTIOCTPAuU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence
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Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccronanbhsrii mioc 2007
7-Zip 9.20

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmorewnas  cuctema. —  URL:
https://biblioclub.ru

3. Hayunas oanexktponHas OubOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:

https://www.monographies.ru

JIeKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



