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1 ]_le.]'ll/l U 3312491 OCBOCHHUSA TUCHUIIINHBI

Iean (meau) ocBOCHUS AUCUMILIUHBI:

o0ecreyuTh IOJIHOE YCBOGHHE TEOPETHUECKHMX OCHOB HE(PTEXMMUYECKOro CHHTEe3a; C(POpPMHUPOBATh
HaBBIKM BBIIIOJHEHUS J1a0OpaTOpPHBIX pabOT IO CHUHTE3y U MCCIEAOBAaHHIO (DU3UKO-XMMUYECKUX CBOWCTB
OpPTraHUYECKUX COCIMHEHUM.

3agaum:

1) U3y4nuTh XUMHUYECKHUI cocTaB HE(PTH, XUMH3M IIPOLIECCOB HeTenepepaboTKu, KaTaaIu3aTopbl U
ONTHMAJIbHbIE YCIOBUS MPOLIECCOB, ITYTH UCIIOJIB30BAHUS COCTABHBIX KOMIIOHEHTOB HE(TH, IIOITydaeMble
IIPOYKTHI, OCHOBHBIE alnapaTsl 1 000pyoBaHue HedTenepepadaThIBAOIINX 3aBOI0B;

2) chopMHpOBATH YMEHUSI 0OOCHOBBIBATh ONTHMAJIbHbIE BAPUAHTHI OCYILECTBIICHHUS HEPTEXUMUYE-CKOTO
mpolecca € y4eTOM BBIXOJA IPOJYKTOB PpEAKIUH, 3KOHOMHYECKHMX M 3SKOJIOTMYECKUX (PAKTOPOB; IpoO-
THO3UPOBATh HAlpaBJICHUS NPOTEKAHUS XUMHYECKHUX IPEBpAILEHHH; KPUTUYECKU COIOCTAaBIIATh M aHAJIU3U-
pOBaTh CYILECTBYIOIIME W MEPCHEKTHBHbIE TEXHOJOIMHM KPYIMHOTOHHQ)XHOTO CHHTE3a OpPraHUYEeCKHX U
He(PTEXUMHUYECKUX NTPOTAYKTOB.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl

JlucuuniauHa OTHOCUTCS K 0Os3aTebHBIM TUCIUIINHAM (MOJIYJISIM) BapuaTUBHOW YacTH Oioka /|
«IncnurmmmHbl (MOTyIN)»

[IpepexBusutel nucummuianel: b1./].5.24 Opeanuueckasn xumus
[MoctpexBuzutel nucuuruiunbl: b2.11.B.11.4 Ilpedouniomnasn npakmuka

3 TpeOoBaHus K pe3yJabTaTaM 00y4eHHs M0 U CHUIINHE

[Ipouecc nzyueHus: AMCUUIIIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHUE CIAEAYIOMINX PE3YIbTATOB 00YUECHUS

[TnanupyemMbie pe3ybTaThl
00yYeHHS IO TUCIUIUINHE,

Kon u HaumeHnoBanue Ko u HaumeHoBaHME HHAMKATOPA
. XapaKTEePU3YIOIINE 3TaIbI
(bopMHUpYEeMBIX KOMIETEHIIUHA JOCTHKEHHS] KOMIIETEHIIUU
dbopMupoBaHHS
KOMIIETEHIINH
[IK*-1 Cnioco6en manupoBats |[IK*-1-B-1 CocTaBnseT oOmuii man 3HaTh: SKCTIEpUMEHTAIbHBIE
paboTy u BbIOUpAThH UCCJICJIOBAHMS U JETANbHBIC MIJIAHbI U PaCYETHO-TEOPETUYECKUE
a/IeKBaTHbIE METO/IbI PEIICHUS |OTAEIbHBIX CTAIUI METO/IbI PEIICHUSI HAYYHO-

HAy4YHO-UCCIIENOBATEIBCKUX [1IK*-1-B-2 BeiOupaet skcriepuMeHTanpHple  |[PAKTHICCKUX 3a/ad,
3a/1a4 B BBIOPAHHOW 00JIACTH  |M PacUYETHO-TEOPETUYECKUE METOIbI perieHus | CBA3aHHbIX C BBIIIOJIHCHUCM

XUMHH, XUMHYECKON MMOCTABJIEHHOH 3aJaUX UCXOIs U3 SKCIEpUMEHTA U 00pabOTKOM
TEXHOJIOTHH WIIA CMEXHBIX C MMEIOLIMXCS MaTepPUAlIbHBIX U BpeMeHHpIx | PC3Y/IPTAaTOB, OCHOBHBIC
XUMHEH HayKax pecypcos 00J1aCTH UCTIONB30BAHUS

COBPEMEHHOM anmnapaTypbl
IIPU NMPOBEICHUHN HAYYHBIX
UCCJIEJOBAHUI; TPUHIIMIT
paboThl COBpEMEHHOMN
anmnapartypsl Ipu
MPOBEACHUN HAYYHBIX
WCCJIEIOBAHUMN IS PELLICHUs
MoCTaBJICHHBIX 3ana4 HUP
YMeThb: MIaHUPOBATh dTAIbI
paboThl, pa3yMHO BbIOUpATh
MaTepualbHbIE PECYPCHI U3
UMEIOIINXCS, HEOOXOUMbIE
JUTSL BBIIOJTHEHU S
HKCIEPUMEHTA; METOANYECKU
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IInanupyemMsle pe3ysbTaThl
00yudeHus N0 TUCLUIUINHE,

Ko n naumeHoBanue Koxa u HaumMeHOBaHrE HHAMKATOPA
o XapaKTEPU3YIOLIHNE ITAIbI
(hopMHUPYEMBIX KOMIIETCHITHA JNOCTHYKEHUSI KOMIIETEHIINHN (OpMHpOBAHS
KOMIIETEHIIUN

IPaMOTHO OCYILIECTBIIATh
OpPraHUYECKUE CUHTE3bI C
y4eTOM O0COOEHHOCTEN
(U3UKO-XUMUYECKUX
CBOMCTB UCXOJHBIX
peareHToB; paboraTh Ha
COBpEMEHHOM amnmnaparype 1o
CTaHJIaPTHBIM METOAUKAM
aHaJIN3a; YMETh
aJIarITUPOBATh CTaHAPTHBIC
METOMKH ISl TIPOBEACHHUS
Hay4HbIX UCCIIEOBAHUI;
YMETh TOTOBUTH OOBEKTHI
UCCIIEJOBAHNI; TPOBOIUTH
HaOII0IeHUS U U3MEPEHMUS,
COCTaBJISITh MX OITMCAHUE,
(bopMyTHUpOBaTH BHIBOIBI U
WHTEPIIPETHPOBATH
PE3yIABTATHI; TIOITH30BATHCS
Hay4HOH JIUTEPATYpOr U
COBpEMEHHBIM
POTrPaMMHBIM
obecriedeHueM st
NPaBUIBHON HHTEPIPETALNU
Pe3yNIbTaTOB HKCIIEPHUMEHTA.
Bianers: TeXHUKON
BBITTOJTHEHHS SKCIIEPUMEHTA;
HaBBIKAMHU COOPKH OCHOBHBIX
prOOPOB IS MOTYICHUS
OpPraHNYECKUX BEIIECTB;
HaBBIKaMH 0OpaIIeHUs C
npubopamu JIst
OCYIIECTBIICHHS
XUMHUYECKOT 0 aHAIIN3a;
HaBBIKAMHU COCTaBJICHUS
OIMCAaHUN HAYYHBIX
HCCIeNOBaHuN U
(bopMyITUPOBKOI BEIBOIOB;
3HAaHUSIMH O PE3YJIbTaTax
MOJOOHBIX HCCIIEIOBAHUHN U3
HAYYHOH JIUTEePATypPHI.

4 CTpyKTypa U coiepKaHHue TUCUUILINHBI
4.1 CTpyKTypa AMCOHUILIMHBI

OO01mast TpyA0eMKOCTh AUCHUILINHBI COCTaBIsET 4 3aueTHbIe eAMHULIBI (144 akageMHUyecKux Jaca).

TpynoeMKkoCTb,
Bun paGotst aKaJIeMHYECKHUX YacoB
9 cemectp BCETO

Oo0mas Tpy10éMKOCTh 144 144




TpyaoeMKkoCTs,
Bun pabotst AKaJIeMHYECKHUX YaCOB
9 cemectp BCETO
KonraktHas pa6ora: 102,25 102,25
Jlexuun (JI) 52 52
Jlaboparopubie paboTsl (JIP) 50 50
ITpomexyrouHas aTrectanus (3a4eT, SK3aMEH) 0,25 0,25
CamocrosiTesibHas padora: 41,75 41,75
- camocmosmenbHoe uzyierue pazoenos (0ouue ceedeHuss 0 Heqhmanou
NPOMBIULIEHHOCTU, CUHME3 BbICOKOOKMAHOBbIX KOMNOHEHNO08 MONIUS, CUHME3
Kanpoiakmama, ¢pmanegvie KUCIOMbL U UX HASHAYUEHUE 8 NPOUIBOOCHIEE 80IOKOH
U CMOJI; HOBble NYMU CUHMEe3d IMULEH2IUKOJIA, CUHmMe3 AIUL08020 CRUpmMA,
AKpoNeUuHa, akpuio8oll U Memakpuio8oll KUCIOM U NOIUMEPO8 HA UX OCHO8E),
- camonod2omoska (npopabomka u nogmopenue I1eKYUOHHO20 Mamepuana u
Mamepuana y4eOHUKo8 u yueOHvlX NocoOUll,
- IOATOTOBKA K JJa00PAaTOPHBIM 3aHSITHSIM;
-n0020MOBKA K KOLIOKEUYMY,
- H0020MOBKA K PYOEIHCHOMY U NPOMENCYMOYHOMY KOHMPOTIIO.
Bua uToroBoro KOHTpoJIf (3a4er, IK3ameH, 11U depeHIIUPOBAHHBIH 3ayer
3a4er)
Paznensl qUCHHUILTHHBL, N3ydaeMbie B 9 cemecTpe
KonnyecTBo 4acoB
Ne ayIUTOpHAas
pasena HaumenoBanue paszienon BCero paboTa BHEay/I.
T 113 | JIp pabota
1 OO6mme cBefieHnst 0 HePTSIHOW MPOMBIIIIEHHOCTH 12 2 - 2 8
2 AJKaHBl ¥ [MUKIOATKAHBIHEPTH 20 4 - 8 8
3 ApomaTudecKkue yriaeBoaopoabl (apeHsl) HedTH 1 34 6 - 120 8
yIJI€BOIOPObl CMEIIAHHOTO CTPOEHUS
4 Henaceimennsie yriaeBoaopoasl Hehtu u 16 6 - 2 8
MIPOJIYKTOB €€ nepepaboTKu
5 I'eTepoatomMHbIC COeTMHEHUS W MUHEPAIbHBIC 32 6 - |18 8
BelecTBa HeTH
6 TepmudeckuenpeBpaiieHUsyrieBoI0pOI0BHEPTH 14 4 - - 10
7 KaranutnueckuenpeBpaieHus yriIeBo10po10BHE D 16 6 - - 10
TH
HWroro: 144 34 50 60
Bcero: 144 34 50 60

4.2 Coneprxkanue pas3iejoB IUCHUNINHbBI

1 O0mue cBegeHust 0 HeTAHON NPOMBILLIEHHOCTH

Ponp HedTeXxMMHUYECKOTO CHHTE3a B COBPEMEHHOM MHpe. DpakIMOHHBIH M XUMUYECKUH COCTaB
HepTH. XUMHUYECKHE U TEXHOJOTHUECKUe Kiaccuukanuu Hedrei.

2 TepMuueckue npeBpamieHns yrjieBoaopoaoB HeTH

Tepmuueckuii kpexune. Bucopexune. Kokcosanue. Iluponus. TexHonorndeckue cxembl. XUMU3M U
MEXaHU3M TEPMHUYECKHX MpPEBpAIEHU YTIeBOJOPOJOB M JAPYTHX KOMMIOHEHTOB HedpTH. Chippe s
NUpoJIM3a. OTWIEH, NpONWiIeH, OyTWIEeH, JAWBUHWI, LMKIONEHTAJIUeH W JpYrue HeIpeelbHble
yIJI€BOJOPOABI KaK MPOAYKTHI Upoau3a. Bo3pacraromas poias NUpoin3a B MPOU3BOJACTBE apOMaTHUECKUX
yrieBoaopooB. Pacmnpenne ceippeBoii 0a3pl muposusa. [Tuponus ceipoii Hedru. I'maponuponus. Cunres-
ra3. OcHoBHBIE crnocoObl ero mnomydeHus. Peaknus @umepa-Tponma kak crnoco® MONTydyeHHS
CHUHTETHYECKOro OeH3nHa W ee MexaHu3M. Peakuus ruapodopMunrpoBanus.BeicokoTeMnepaTypHbIi
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KpEKHHIMETaHa U JIPYrUX YIJIE€BOAOPOJOB JUIsl IIPOU3BOJCTBA alleTUIEHA. MexaHu3M CHHTE3a alleTUJICHA.
CrniocoOblI BbICTICHHUS AlleTUIICHA K METO/Ibl OUMCTKH.

3 Karanurnyeckue mnpeBpalleHUs YIrJeBoAOPOA0B He(pTH Kamanumuueckuii — Kpexume.
Tuopokpexune. I'uopoouucmra. Kamanumuueckuii pugpopmune. Anxunuposanue. Mzomepusayus. TexHomorndeckue
CXeMbl. XMMHM3M M MEXaHH3M KaTaJUTHYSCKUX npeBpameHHﬁ YIJeBOAOPOAOB M APYIUX KOMIIOHCHTOB Heq)TPI.
OCHOBHBIE TPOAYKTHI KaTaTUTUIECKOr0 KpekrHra. Katanusatopsl kpeknHra: coctas (00mas ¢opMyna), CTpyKTYpHBIC
KOMITIOHCHTBI, CTPOCHHUEC KpHCTaJ’IJ’IH‘lCCKOﬁ PCUHICTKHU. Knaccu(bmcauml OCOJIUTOB. CTpOCHI/IC 3J'IeMeHTapH01>i STUEHKU
OCOJIUTOB. HpI/IHHI/IH pa60TbI OCOIUTCOACPKAIUX AJTFOMOCHIIMKATHBIX KaTaJIM3aTOPOB KPEKUHIA: IMPOTOHHBIC H
AIIPOTOHHLBIC KAaTAJIMTUYCCKHUEC LCHTPbLI — BUAbBI, MEXaHU3MBbIL B33HMOIL€I710TBI/I$I C yrjieBoaopoaaMu. I[C321KTI/IB3LII/I$I
HEOIUTCOACPKAINX  aJTIOMOCHUJIMKATHBIX  KaTaJIM3aTOPOB KPEKWHIA: BHAbI A40B, IIPUYUHBI JAC3aKTUBAILIUH.
OpraHu3anysi [POLECCOB pereHepaliy KaTauu3aTopoB. XHUMH3M MPEBPAIICHUS YIJICBOAOPOJOB B IIpolecce
KaTaJIUTUYCCKOTO KPCKUHIA: KﬂaCCI/I(bI/IKaHI/ISI IMpouecCcCoOB, CXEMbI HpCBpaHlCHI/II\/'I YIJI€EBOAOPOAOB PA3JIMYHBIX KJIACCOB.
Peakuuu  pudopmMuHTa:  IETUAPOrCHU3AINMS, HM30MEpU3AlMs, JCTUIAPOLMKIM3aIms. JUrHIpOKOHISHCAIIHS.
I'uapokpekuHr W THAPOOUYUCTKA. budyHKImMoHanbHBIE Kartanu3atopsl. CyTe mmiatdopmubra. [IpoMorops
KaTaJim3aTopoB HJ]aT(bOpMI/IHFaZ BUBI, IPUHIMII ILeI\/'ICTBI/ISI, YyCJ10BUSA NIPUMECHCHHA.

4 AnkaHbl ¥ IMKJI0AJIKAHbI He()TH

Hcnonb3oBaHne aiakaHOB B HE(PTEXHMHUYECKOM CHHTE3€. Peakuuum OKHUCIEHHS aJKaHOB!
KaTaJIUTUYECKOE M HEKAaTAIUTUYECKOE OKHUCIICHHWEe, IIeMHOW MeXaHU3M OKHUCIeHus. Baxkuelimue
MIPOMBIIIIJIEHHBIE MPOIECCHl OKHUCIEHMS aJKaHOB: IMOJIydeHUEe (QopManibleruia U METUIOBOTO CIUpTa U3
METaHa; YKCYCHOW KHUCJIOTBI M3 3TaHa M OyTaHa; BBICIIMX JKUPHBIX CIIUPTOB U KHUCIOT. M3oMepusamus
YII€BOJAOPOJOB Ha IpuMepe OyraHa, MEHTaHa, MIATH- U [IEeCTUWIECHHBIXIMKIOAIKaHOB. Karanuzaropsl u
MexaHu3M peakiuil. CHHTe3 BBICOKOOKTAaHOBBIX KOMIIOHEHTOB TOIUTMB (M300KTaHA, HEOTeKCaHa, TPUIITAHA).
[{uknorekcan — ceplpbe A CHHTE3a KampoJaktama. [lolyueHue HMKIOreKcaHoJa, LHUKIOTeKCaHOHA U
aJIUMUHOBOM KUCIOThl. CHHTE3 KalpojakTama Ha OCHOBE YIJI€BOJI0POJOB IPYTUX KIIaCCOB.

5 ApoMaTu4ecKue yriieBoi0po/ibl (apeHbl) HeTH U YIJIeBOAOPO/Ibl CMEIIAHHOTO CTPOECHHS

Hcnonb3oBaHue apeHOB B HEPTEXUMUYECKOM CHHTe3e. beH301 U OCHOBHBIE MyTH €ro
ucnosib3oBaHusa. CHocoObl  yBelIMYEHHUS pecypcoB OeH30Jla: TEPMUYECKOE M KaTaJUTHYECKOe
JNEATKWIMPOBAHUE €r0 TOMOJIOTOB.  MeXaHn3M  peakIuu M KaTalu3aTopsl Ul ee npoBeaeHus. Tomyon
— BBICOKOOKTAaHOBasi /100aBKa K TOIUIMBY M CBHIpbE JUIsI OPraHMYECKOTO CHHTEe3a (B IUIaHE TMEPCHEKTHBBI
3aMeHbl O€H30J1a U N-KCUIJIoJia KaK MCXOJHBIX B CHHTE3e (DeHosa, Karposiakrama, TepedraneBoil KHCIOTHI).
Kcunonsl. Pecypebl u mytu ux yBenudenusi. M3zomepuzanus u pazaenenue n3oMepoB. OKUCICHUE KCHIIOJIOB,
KaTaJIn3aTOPbl, MEXaHU3M HMX AcUCTBUA. DTaneBple KUCIOTHI M UX 3HAYEHUE B IPOU3BOJICTBE BOJOKOH U
cmoit. [Inactudukaropel. Kymon: cunres u okucieHue. AJKUIMPOBAHUE aPOMATUYECKUX YIIIEBOJIOPOIOB C
HCIIOJIb30BAHUEM AJIKEHOB, CIIUPTOB U FAJIOUIHBIX aJKUIOB. KaTanu3aTtopbl 1 MEXaHU3M.

6 HenacwpllieHHbIE YIJI€BOI0OPO/IbI MPOAYKTOB NMepepadoTku HedTH

AJNKeHBl U aNKaJueHbl KaK MPOAYKThl TEPMHUECKONW M KaTAIUTUYECKOW MepepabOTKH He(TSHBIX
¢bpakiuit.  OuU3MKO-XMMHUYECKUE  CBOWcTBA. Vcmosib30BaHHME — HENpEAENbHBIX  YIJIEBOJAOPOAOB B
He(dTeXUMHUYECKOM cuHTe3e. ['a3000pa3Hbie oJie(MHBI:METObl BBIACICHUS U TOHKOW OYHCTKH. JlMHaMuka
MIPOM3BOJICTBA, MOTPeOJICHUs] M IMYTH HUCHOJIb30BAaHUS JTHIICHA, MPOTMHIEHA, OyTWJIeH M H300yTHIICHA.
3HaueHNe AalKeHOB W alKaJWEHOB Uil PaCIIMPEHUs ChIpbeBOM 0a3pl MoHOMepoB. ComonnMepu3anus
oJieUHOB C JPYrMMH MOHOMEpaMH, HOBBIC TEpPCIEKTUBHBIC TOJMMEpPHbIE MaTepualbl Ha OCHOBE
COMOIMMEpOB ajKkeHOB. CHHTE3 OJMrOMEPOB U MOJIMMEPOB HA OCHOBE M300yTWiIeHA. Peakiuu OKuCIeHUS
ankeHoB. OKUCIUTEIbHBIH aMMOHOJHM3 — OCHOBHOM METOJ| CHHTE3a akpuiIoHHTpuia. [[pyrue crocoOsl
MOJYYEHUs] AKPWIOHUTPWIIA, MEPCIEKTUBBI pPa3BUTHS W INpPUMEHEHMs. ['uaparanus okcuaa 3TUIICHA.
Ortunenrnukoyb. HoBble nytm cuHTe3a 3THIEHITUKONSA.OKCUA MPONWIEHA, CHHTE3 W IPUMEHEHHUE.
AnnunoBeli cnupt, rmnepuH. OxucineHust 3TwieHa B aneranbiaeru] (Bakep-mpouecc) M yKCycHYIO
kucinoty. CHHTE3 akposienHa Ha OCHOBe mpormnuieHa. [loyueHre MeTakpuioBOi KUCIOTHI U3 N300yTHUIICHA.
D¢upbl akpUIIOBONH M METaKpUIOBOW KUCIOT. CHHTE3 MOJIMMEPOB Ha X ocHOBe. [losrydeHne MaleMHOBOTO
aHruapuaa okucieHueM OyreHa-2. ['mapupoBanHue ankeHoB. ['mapaTtanus anKkeHOBB MPUCYTCTBUH
OpOoTOHHBIX KucnoT. [Ilapodasnas katamutuyeckas ruapatauus. CuHTe3 OYTMIIOBBIX  CIUPTOB.
OxucnurenpHas rugparanus. [IpsmMoil cuHTe3 aneroHa uM3 nponwieHa W BoAbl. CHHTE3 BBICIINX CIUPTOB
(mpouecc Ilurnepa). Peakuum ankeHOB C TajJOreéHaMH W TajJoreHoBojaopoaaMu. OKHCIMTEIbHOE U
3aMECTUTENBHOE XJIOPUPOBaHME. XJIOPUCTBIM BHHMI. J(MXJIOP3TaH: MNPAKTUYECKH 3HAYUMBIE METObI
IIOJIyUYEHUSI U CUHTE3bI Ha €ro ocHoBe. [IpucoenuHenne rajJoreHoBoJ0pOI0B U XJIOPHOBATUCTOM KUCIOTHI K
anikeHaM. [IpuMeHeHne XJIOPTUPHUHOB JUIS CHHTE3a OKCHJIOB alkeHOB. byraauen-1,3 (nuBunm). Beinenenue
U3 TpoayKToB rmepepaborku Hedrtu. Lluknomumepusanus M IMKIOONUroMepH3anus auBuHWIA. [lyTH
UCTOJb30BaHusl onuromepoB. CuHTe3sl Ha 0Oa3e Oyraguena. HM3ompeH. [IpombliuieHHbIE CIIOCOOBI
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MOJIyYEeHHUsI U3 TPONHIICHA, N300yTHUiIeHa U 2-MeTuiaOyraHa. Beiciiie AueHOBbIE YIIeBOJIOPOIbI: CUHTE3 U
MpUMEHEHHE.

7 I'erepoaToMHbIe COeIMHEHUS] U MHUHePaJIbHbIE BelllecTBa HedTH

Kucnopon-, cepo- m asorcoiepkamue coenuHeHuss Hedtu. Kucioponacomepkaiue cCoeIMHEHUS
Heptu. HadrenoBoie xucnotsl u ¢enonsl. Knaccuduxanus HehTH U MPOAYKTOB MEepepabOTKU TBEPABIX
TOPIOYMX HCKOIMAEMBIX I0 COJACPKAHUIO CEpPbl U THILY CEPOCOJEPKAIIMX OPraHUYECKUX COCIMHEHUH.
Merto b1 o0eccepuBaHUsl YIJIEBOJIOPOJICOIEPKALIETO ChIpbi. KaTanus3aTtopsl 3THX IPOIECCOB U
MEXaHU3M UX JeUCTBUS. BhienieHne opraHnuecKux CoOeqMHEeHnH ceprl 3 HehTu. CUHTE3 HHIUBHIYaTbHBIX
CEepOCOJIePKAINX OPraHNYECKUX COCAMHEHNH Ha 0a3e HE(TSIHOro ChIphbs. A30TCOAEpIKAIUE COCIUHEHUS,
BXOJSIIIME B cocTaB He(TH. MeToabl BBINENEHHS W IIyTH HCIOJb30BaHMs. CMOIMCTO-ac(aabTeHOBBIE
BellecTBa (HEHTpaIbHBIE CMOJIBI, ac(aIbTeHBbI, aC(HaTbTOT€HOBBIE KHCIIOTHI).

4.3 JlabopaTopHbie padoThl

Ne JIP e HaumenoBanue nabopatopHbsix paboT Koxr-so
pazzena 9acoB
1 1,4-6 VYrneBonoposl HeTH. MeTOJJVLI UX MOJyYEHUs U XUMUYECKHE 6
CBOJCTBA.
2 7 OmnpeneneHrne MUHEPATFHBIX KHCIIOT M MIETIOYEH B )KUIKAX 4
HedTenpoIyKTax
3 4 Br1ienenne HachIeHHBIX YTIIEBOOPOJIOB HOPMAIIBHOTO CTPOCHHSA 5
METOJIOM DKCTPAKTHBHON KPHCTAIIM3AINN C MOYEBUHOU
4 5 OuncTka KepOCMHOBON (paKIIMU OT ApOMATHUECKUX YTIIEBOA0POIOB 6
azcopOrmeit Ha aacopOITMOHHON KOJIOHKE
5 5 [Tonydyenue nzonponmiOeH30J1a ATKUIMPOBaHHEM OEH30J1a 6
M30IPONUIXJIOPHIIOM
6 7 I'eTrepoaromubie coenquHenus HehTn u HePTEPOTYKTOB 4
7 5,7 [Tony4yenue o0-6eH30MIOEH30MHON KUCIOTHI U3 (hTAIEBOTO aHTUIPUAA 6
u O6eH3os1a
8 5,7 [Mony4yenue 2-(4-Toayona)0eH30MHOM KMCIOTHI 3 (PTaIeBOroO 6
aHTHJIpHUJIa U TOJyoJIa
9 5,7 [Tonyuenue 4-metunanerodeHona (METHI-MI-TOIMIKETOHA) U3 TOJIyoJa 5
U XJIOPUCTOTO aleThia
Utoro: 50

5 YuyeOHO-MeTOAMYECKOE o0eceueHue TUCHUIIINHBI
5.1 OcHoBHas JIUTEpaTYpa

1. AxmenpsiHoBa, P. A. TexHonorus HedTeXMMHUYECKOTO CHHTE3a : ydeOHoe mocobue : [16+] /
P. A. AxmMenpsaHOBA, A. I1. PaxmaTynnuna, H. B. Pomanosa ; Kazancknii HallMOHAJIbHBIN
HCCIEAOBATENIbCKUN  TeXHOJOrM4Yeckud  yHuBepcuter. — Kazanp : KazaHckuiéi  HallMOHaJIbHBIN
uccienoBaTenbckuii Texnonornyeckuit yausepcutetr (KHUTY), 2013. — 100 c. : umn., Tabmn., cxem. — Pexum
nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=258700 (nata oGparieHwus:
15.04.2023). — bubnuorp. B kH. — ISBN 978-5-7882-1494-8. — TekcT : 2MeKTPOHHBIN

2. JlebeneB, H.H. XuMus U TEXHOJOTHS OCHOBHOTO OPTraHMYECKOTO U HEPTEXUMHYECKOTO
cuHTe3a [Tekcr] : yueOHUK ISl CTYIEHTOB XHMHKO-TEXHOJIOTHYECKUX crenuansbHocteid By3oB / H. H.
JleGenes.- 4-e uzn., nepepad. u nom. - Mocksa : AnbsiHe, 2016. - 592 c. : un. - bubauorp.: c. 572. - IIpeam.
ykas.: ¢. 573-589. - ISBN 978-5-91872-035-6.

3. lapudymmmn, A. B. XuMus 1 TeXHOJIOTUS BTOPUYHBIX MPOIIECCOB MepepadOTKU HEPTH : yueOHOe
noco6ue : [16+] / A. B. Hlapudymnnun, M. 3. 3apudsuosa, T. JI. [lyukoBa ; MunuctepcTBo 00pazoBaHus 1
Hayku Poccuiickoit @epepauun, KazaHCKuil HalMOHAJIBHBIM HCCAEAOBATENbCKUN TEXHOJIOTUYECKUN
yauBepcuteT. — Kazanp : Kazanckuil HallMOHaNbHBIN MCCIEA0BATENBCKUN TEXHOJOTMUECKUI YHUBEPCUTET
(KHUTY), 2015. - 156 <c. : Tabn., cxem. — Pexum gocryma: 10 TOINHCKE. —
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URL: https://biblioclub.ru/index.php?page=book&id=428799 (nara oopamenus: 04.04.2025). — bubnuorp.:
c. 152-153. — ISBN 978-5-7882-1755-0. — TekcT : 3IeKTPOHHBIH.

4. KynaBuna, E. A. Ananu3 HehTé 1 HEPTENPOAYKTOB [DIIEKTPOHHBII pecypc] : yueOHoe nocodue
U1t 00ydaronMxcsi Mo 00pa3oBaTENbHBIM MIPOrpaMMaM BBICIIEro oOpasoBanus o cneuuaibHocT 04.05.01
OynnameHTaIbHAS U NMPHUKIAAHAA XUMUs U HarpasieHuio nmoarotoBku 04.03.01 Xumus / E. A. Kynasuna,
T. P. Kouynesa ; M-Bo Hayku u BbIcul. oOpa3oBanusi Poc. @enepanuu, ®enep. roc. OopkeT. oOpa3osar.
yupexieHue BoicIL. 0Opa3oBanus "OpeHOypr. roc. yH-1". - DIeKTpoH. TeKcToBble naH. (1 ¢aiin: 3.05 M6). -
OpenOypr : OI'Y, 2018. - 173 c. - 3arn. ¢ tut. 3kpana. -AdobeAcrobatReader 6.0 — Pexxum nocryma:
http://elib.osu.ru/handle/123456789/13750

5. IlpuroroBieHne M TECTUPOBAHUE KATAIU3aTOPOB KPEKHWHTa M pU(OpMHUHTa HEPTEXHMHUYECKON
HaIpaBJICHHOCTH : yaeOHoe mocobue : [16+] / O. B. IToranenxko, B. 0. Tperyoenko, I1. B. Jlunun [u np.] ;
OmMmckuii rocynapcTBEHHBIM TexHudeckuil yHuepcuteT, WHctuTyr karanm3za uMm. I. K. bopeckosa
Cubupckoro otaenenuss Poccwiickoit akagemun Hayk (Omckuii  ¢umman). — Owmck @ Owmckwid
rocynapcTBeHHbIi Texuuueckuil yausepcuretr (OmMI'TY), 2020. — 95 c. : un., Tabmn., cxem. — Pexum nocryna:
mo moxamucke. —  URL: https://biblioclub.ru/index.php?page=book&id=682326 (nata  oOpaienus:
03.05.2024). — bubmuorp. B kH. — ISBN 978-5-8149-3048-4. — TekcT : 37EKTPOHHBIA.

6. OpmoBa, H. B. TexHOIOTMM OCHOBHBIX TPOU3BOACTB XHMHYECKOW U HEPTEXUMHUYECKOU
MPOMBIIIIJIEHHOCTH : ydeOHoe mocobue : B 2 vactsx / H. B. Opnosa, H. LI. 'aranosa, H. B. Anekceesa ;
TamOoBckMii rocyAapCTBEHHBIM TEXHUYECKMM yHUBepcuTeT. — TamO0B : TaMOOBCKMI TrOCyaapCTBEHHBIH
texunueckuil yausepcuteT (TI'TY), 2017. — Yacts 1. McTopudeckue acnekTbl pa3BUTHS XUMUYECKOWH U
He(TeXUMUYECKON mpombinuieHHOCTH. — 81 c¢. : wmi. — Pexum [gocryma: 1o TMOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=499181 (nara obpamenus: 03.05.2024). — bubnuorp.:
c. 78-80. — ISBN 978-5-8265-1742-0. — TekcT : 2IeKTPOHHBIH.

5.2 lomosiHUTe/IbHAS JIUTEPATypa

1. Marapun, P. 3. Teopernueckrue OCHOBBI XMMHYECKHX TPOIIECCOB MEPEepadOTKH HEPTH : ydeo.
mocobwue i cTyaeHToB By30B[Tekcr] / P. 3. Marapun . - Mocksa : Kawknsiid gom, 2008. — 280 ¢. : tabm.,
wiL.. - bubnmmorp.: c. 274-277. - ISBN 978-5-98227-371-0.

2. Tumodeen, B. C. IlpuHIUIBI TEXHOJOTHH OCHOBHOTO OPraHUYECKOTO U HEPTEXMMHUYECKOTO
cuHTe3a : yueb. mocoobue mist By3oB / B. C. Tumodees, JI. A. Cepadumos .- 2-¢ uzn., nepepad. - M. :Beicm.
k., 2003. - 536 c. : wi. - ISBN 5-06-004267-7.

3. bapauk, J1. JI. Hedrexumus : nep. ¢ anrn. / J1. JI. bapnuk, V. JI. Jlebdnep. - M. : Onumn-buznec,
2003. - 416 c. : ni. - ([Jnsa mpodeccronanoB u HecnenuanucToB). - [lapan. tut. 1. anrn - ISBN 5-901028-19-
8. - ISBN 0-87814-344-0.

4. Jlepdnep Y.JI. [Tepepadotka Hedtu. M: 3A0 «Onumm-buznecy, 2014, 224 c.

5.3 Ilepuoanueckue U3TaHus

1. Oprannyeckast xumus : peepaTuBHBIN KypHal. - M. :Arenctso "Pocneuars", 2008.
2. Ycnexu XMMHUH : KypHal. - M. :ArenctBo "Pocneuats"”, 2010.

3. Xumus u xu3Hb - XXI Bek : xxypHai. - M. :ArerctBo "Pocneuats", 2015.

4. Hedrexumus : xkypHai. - MockBa : ArentcTBo "Pocneuars", 2011.


https://biblioclub.ru/index.php?page=book&id=428799
http://elib.osu.ru/handle/123456789/13750
https://biblioclub.ru/index.php?page=book&id=682326
https://biblioclub.ru/index.php?page=book&id=499181

5.4 UuTepHeT-pecypchl

1. Dnexrtponnas Oubnmoreka IQlib (oOpa3oBaTenbHbIe U3MaHUS, JIIEKTPOHHBIC YYCOHUKH,
CIpaBOYHBIC U yueOHbIC Tocoous) - http://www.iglib.ru/ .

2. DOmnextponnas Oubmmorexka Cankr-IleTepOyprckoro TroCyIapCTBEHHOTO MOJUTEXHUYECKOTO
yHHBepcHTeTa (METOoaMYecKas W ydeOHas JMTepaTypa, co3jgaBacMas B O3JCKTPOHHOM BHJC aBTOpaMU
CIIGITY mo mnpodunro  oOpa3oBaTeNbHOM W HAYYHOH  JEATCILHOCTH  YHHBEPCUTETA) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

3. http://www.msu.ru Caiit MOCKOBCKOTO rocyapcTBEHHOT0 yHuBepcuteTa uM. M.B.JlomoHocoBa

4. http://www.edu.ru/ denepanbhbiii noptan «Poccuiickoe 00pa3oBaHHE»

5. https://openedu.ru/ - «OtkpeiToe oOpa3oBanue»; Karamor kypcoB, MOOK:  «OcHoBEI
He(dTera3oBoro aena»

5.5 IIporpammuoe obOecneyeHue, npodeccuoHaJbHble 0a3bl JAHHBIX W HHPOPMALMOHHBbIE
ClIpaBOYHbLIC CUCTEMBI

(1. Onepannonnas cucrema PEJI OC

2. ITaker odpucHbix npunoxennit LibreOffice

3. Ilmatdopma Ui TmpoBeneHUs OHJIAWH-MeponpusTHid U  BuIeoKOHpepeHIuH «DION»
(Koudwuryparust «k DION EDUy). Pexum noctyna: https://dion.vc/

4. Sunexc.bpaysep - Opaysep, CO3MaHHBIM KOMIIAHUEH «SIHIEKC» Ha OCHOBE JBWXKKa (OecruiaTHas
Bepcusi) Pesxum noctyma: https://browser.yandex.ru.

5. ABTOMaTuM3uMpOBaHHAs HMHTEpPAKTUBHAs cucrema cereBoro tectupoBanus - ANCCT
(3apeructpupoBana B POCIIATEHT, CBuzaereiabcTBO 0 roCyAapCTBEHHOM perucTpanyu MporpaMMbl s
OBM Ne2011610456, mpaBoobaaaarens — OpeHOYPrcKuid TOCYAapCTBEHHBIN YHUBEPCUTET), PEKHUM JTOCTYIIA
- http://aist.osu.ru.

6. T'APAHT IInatdpopma F1 [DnexkrpoHHBIH pecypc]: cOpaBOYHO-TIpaBOBas cUcCTeMa. /
Paspaborunk OOO HIIIT «’APAHT-Cepsuc», 119992, Mocksa, BopooseBsl ropsr, MI'Y, [1990-2025].
Pexxum noctyna: http://garant.net.osu.ru

7. Koncynprantllimtoc [DaeKTpoHHBIM pecypc|: 3JIEKTPOHHOE MEPUOIUYECKOE M3JaHUE CIIPAaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3AO «Koncynabsrant ITimocy, [1992-2025].

8. http://edu.garant.ru/garant/study/ - Untepuer-sepcus TAPAHT-O6pa3zosanue, Cucrema TAPAHT
JUIsl CTYZIEHTOB, aCIMPAHTOB U MPENo/iaBaTesen

6 MarepunajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI

VYuebHble ayqUTOPUU sl MPOBEACHUS 3aHATUN JIEKIHMOHHOIO THIA, CEMHUHApCKOTo THUMA, I
NIPOBEACHUS] TPYNIOBBIX M WHIUBHUIYaIbHBIX KOHCYJBTAIMi, TEKYIIEro KOHTPOJsA M IMPOMEXYTOUYHOM
aTTeCTallUu.

AyIuTOpHUH OCHAIEHBI KOMIUIEKTaMH YYEHHYEeCKOW MeOenu, TEXHUUECKUMH CPeACTBaMU 00yUYeHHMS,
CITy’KaIllMMU JJIs1 IpEe/ICTaBJIeHUs yueOHOM MH(opMaIuy 00JIbIIONH ayAUTOPUH.

Jns mpoBefeHUsl aObOpaTOPHBIX 3aHATHM  UCHOJb3yeTcs JabopaTopHsl OpraHWYECKOW XUMUH,
OCHAIIIEHHAsl CIELUUAIbHBIM O0OpYJOBaHUEM (XOJIOAMIBHUKH, JAediIerMaTopbl, peKTH(PHUKALUOHHbIE
KOJIOHKH,  XJOpKaJIbLUEBbIE TPYOKH, KPUCTAJUIM3ATOPbl, OKCHUKATOPbI, INTAaTHBBI), MpuHOOpamMu
(HarpeBaTenbHBIE MPHOOPHI, TEPMOMETpPHI, BOJSHBIE W MacisiHble OaHH, mpubop KykoBa, MUKHOMETD,
pedpakTomeTp, mpubop A GPaKUUOHHOM Pa3roHKH NMPH aTMOC(EPHOM AAaBICHUH, TPUOOD [T BaKyyMHOM
MEPEeroHKu, MpUOOp Ui MEPEroHKU C BOISHBIM HapoM, MyQenbHble M TpyOuaTble Me4d, OATIOHBI JUIS
XpaHEHUS CKMKEHHBIX U CXKATBIX ra3oB, Fa30METPhl, PAaCXOJHbIE Aa30CUETUYMKHU), XUMHUECKON MOCYAOMN


http://www.iqlib.ru/
http://www.unilib.neva.ru/rus/lib/resources/elib/
http://www.msu.ru/
http://www.edu.ru/
https://dion.vc/
https://browser.yandex.ru/
http://aist.osu.ru/
http://garant.net.osu.ru/
http://edu.garant.ru/garant/study/

(MpoOMpKH, XUMUYECKUE CTaKaHbI, KOJIOBI, MEpHAas MOCY/a, BOPOHKH, papdopoBbie yamku). B mabopatopun
MPEIyCMOTPEHBI allTe4Ka U CPEACTBA MOKAPOTYLICHHS, a TAKKE UHIAUBHIyalbHbIC CPEJICTBA 3aAIUTHI.

Kaoxxcowiti  6u0  nomewjenus  modxcem  O6bimb  OONOJIHEH  CPeOCMEAMU  OOYYEHUs,  PeanbHO
UCNONL3YEeMbIMU  NPU  NPOBEOEHUU  YYeOHbIX 3aHAMUL  COOMBemcmseyloueco muna (Hanpumep, -
JabopamopHhsie cmenobl, MAKembvl, UMUMAYUOHHbIE MOOENU, KOMNbIOMEPHble MPEHANHCEPbl, CUMYIAMODYL,
MYAAHCU, YUeOHO-HA2NAOHbIe NOCOOUsL, NAAKAmbl U m.n.)
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