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Paboyas nporpamma AnCUMNNNHBLI COCTaBIEHa B COOTBETCTBUM C doeeparnbHbiM rocy4apCTBEHHLIM 0Opa3oBaTeNlbHbIM
CcTaHgapToMm BbicLlero o6pasoBaHus no HanpasneHuto nogrotoekn 18.03.01 Xumunyeckas TexHonorns, yTeepxaeHHbIM
npvkasom MuHnctepctea obpasoBaHus 1 Hayku Poccuiickon ®epepaumm ot 07.08.2020 r. Ne 922
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Ot BbInycKkatoLLen kacdpeapbl: CawwHa Enena CepreeBHa
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1 BBEAEHME K NPOrPAMME rOCYOAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocyaapcTBeHHOro 3k3ameHa: Onpegenutb COOTBETCTBME pe3ynbTaTOB OCBOEHUS oBpas3oBaTeribHOW
nporpaMmmMbl  BbINYCKHUKOB TpeboBaHWsiM defepanbHOro rocygapCTBEHHONO 00pas3oBaTeNibHOro CTaHgapTa  BbICLUErO
06pas3oBaHnsi 1 NOATBEPANTb UX CMOCOOHOCTb M FOTOBHOCTb MCMOMBb30BaTh 3HAHMS, YMEHUS U (MNN) NPaKTUYECKUA OMbIT B
npodeccroHanbHom

OeaTenbHOCTU.

1.2 3agaum rocyfapCTBEHHOro 3K3aMeHa:

- YCTaHOBUTb CTeneHb CHOPMUPOBAHHOCTM KOMMNETEHLMNI BbINMYCKHMKA B COOTBETCTBUN C

orocC BO;

- MPOBEPUTL YPOBEHL NMOArOTOBKM BbIMYCKHUKA K PeLUEHMIO NpoddecCcnoHarnbHbIX 3a4ay.

2 KOMMETEHLUUN OBYYAIOLWLEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHI/IFIUOBPA3OBATEJ1bHOI7I
NMPOrPAMMbI U UHONKATOPbI OCTUXEHNA KOMMNETEHLWUN

MK-1: CnocobeH ocyuwecTBnATbL NpoBeaeHNe paboT no o6paboTke U aHanNU3y Hay4HO-TEXHMYECKOM MHcpopmaumum m
pe3ynbTaToB UCCreAOBaHUN B 06/1acCTU XMMUYECKOW TEXHOJTOMMU OPraHU4YecKnX U HeopraHM4eckmx BellecTB

3HaeT: [MpuHUMNbI onpeaeneHns Lene 1 3agay NpoBoAUMbIX UCCreaoBaHWiA U pa3paboTok B 06r1acTy XMMUYECKON TEXHOMOMM
OpPraHNYecKnx M HeopraHUYecKMX BELLECTB; MeToAdbl aHanusa U 0600LLEeHNST OTEYECTBEHHOIO 1 MeXAyHapoOHoro onbita B
XUMUYECKON TEXHOMOMMU OpPraHMYeCcKUX M HEOpraHMYecKkux BeLLecTB; MeTodbl NPOBedeHUs1 SKCMEPUMEHTOB U HabmoaeHWi,
06paboTkM 1 0606LEHNA NHOPMaLMK B 06N1ACTU XMMUYECKOW TEXHOIOTMM OPraHUYeCKUX 1 HEOpPraHMYeCKNX BELLECTB.

YmeerT: anIMeHﬂTb HOPpMaTMBHYIO OOKyMEeHTauuk B XUMMUYECKON TEXHONOIMU OpraHn4eckmx n HeopraHM4YeCckKmnx BeLLECTB,
NPUMEeHATb MeTOoAbl aHann3a Hay‘-lHO-TeXHVI‘-IeCKOI;I VIH(bOpMaLI,VIVI No XMMNYECKOWN TEXHOSOTNMN OpraHn4ecKkux n HeopraHn4eckmnx
BeLleCTB; OC*)OpMJ'IHTb pe3ynbTaTtbl Hay4HO-UCcnenoBaTesibCKUX pa60T Nno XMMWYECKOW TEXHOSormn OpraHn4eckux wu
HeopraHn4eckux BeLlecTB.

Bnapeet: HaBbikamu NnpuMeHeHnsA HOpMaTVIBHOVI OOKyMeHTauun B XUMMUYECKON TEXHONONN OpraHn4ecknx n HeopraHn4eckmnx
BelwecCTB; HaBblkaMMN WNCMNONIb30OBaHUA MeTOO4OB aHanumaa Hay‘-lHO-TeXHI/I‘-IeCKOI;I VIH(bOpMaLI,VIVI No XMMMWYECKOW TEXHOMOrmm
OpraHn4ecknx n HeopraHun4yeckux BeLlecCTB; HaBblKaMu O(bOpMJ'IeHI/IFl pe3ynbTatoB Hay4HO-UCCeooBaTeIbCKUX pa60T B
XUMMUYECKON TEXHOMOMN OpraHn4ecKkmnx n HeopraHnM4eckmnx BeLlecTB.

MNK-2: CnocoGeH ocylecTBNATL BbINOMHEHUE IKCMEePUMEHTOB M opopMIieHUe pe3ynbLTaToB UCCNeAoBaHUM U
pa3paboToK B 061acTM XMMUUYECKOU TEXHONOrMM OpraHM4YecKUX U HeopraHM4Yeckux BelecTs

3HaeT: OTeYeCTBEHHbIA N MEXOYHAPOAHbIA OMbIT B XMMUYECKOW TEXHOMNOrMU OPraHMYeCcKMX U HEOPraHWYeCcKMX BELLECTB;
MeToAbl MPOBEAEHUSI IKCMEPUMEHTOB M HabnoaeHun, o6o6weHna 1 06paboTkM MHOPMaLUN B XMMUYECKON TEXHOMOrn
OpraHn4Yecknx N HeopraHM4YeCcKNx BELLECTB.

YmeeT: [MpyMeHATbL METOAbl MPOBEAEHUSI 3KCMEPUMEHTOB B XMMUYECKOW TEXHOMOMMM OpraHUYeckMx U HeopraHUYeckux
BELLEeCTB.

Bnapeet: HaBblkamy npoBedeHUs1 3KCNEPUMEHTOB B XMMUYECKOW TEXHOMOMMU OPraHUYeckUX M HeopraHUYeckUx BELLECTB;
HaBblkaMy NpoOBeAeHWs HabnaeHU U U3MepPEeHNA, COCTaBNEHUST X ONUCaHUn U POPMYINMPOBKA BbIBOAOB MO XMMUYECKOM
TEXHOMOrMU OPraHWYEeCcKMX U HEOpPraHWYecKUX BELLECTB; BHEAPEHMEM pe3yNibTaToB WCCReAoBaHWiA WM pa3paboTok Mo
XUMUYECKOW TEXHOOTNM OPraHNYeCcKnX U HeOpPraHNYEeCKUX BELLLECTB B COOTBETCTBUM C YCTAHOBIEHHBIMU NMOTHOMOYUSIMMU.

MK-5: CnocobeH pa3pabaTbiBaTb U COBEPLUEHCTBOBaTb TEXHONOIMM NPOM3BOACTBa NPOAYKLMKN B obnactu
XMMUYECKOW TEXHONOMMN OpPraHNYecKkUx N HeopraHu4eckux BeLecTB

3HaeT: TexHuyeckne TpebGoBaHWs, NPedbsBMSiEMble K CbIpblo, MaTepuanam, rOTOBOM MPOAYKUUM OpraHMYeckoro wu
HEeOopraHM4ecKoro CUHTE3a; MHCTPYKLUM U NpaBuiia oxpaHbl TpyAa U NPOMbILLNIEHHOW 6e30MacHOCTY.

YmMmeeT: MNpoBoanTb paboTy MO COBEPLUEHCTBOBAHWUIO AENCTBYIOLMX U OCBOEHUIO HOBBIX MPOLIECCOB XMMUYECKOW TEXHOMOMM
OpraHN4eckmx N HEOPraHN4YeCcKMX BELLEeCTB.

Bnapeet: HaBblikoM aHanusa u cuctematmsaumm Hay‘-lHO-TeXHVI'-IeCKOVI MH(bOpMaLI,I/IM B 0611acTM XMMWYECKON TEXHOIOrnm
OopraHun4yeckmnx M HeopraHM4YeCcKnx BeLLeCTB; HaBblKOM MNpoBedeHNA Hay4HbIX MccrneaoBaHuni m OKCNEepuMEeHTOB, UCMbITaHUA
HOBOW TEXHOSOMMK B npon3BoacTee NpoaykKunn opraHM4ecKkoro n HeopraHM4eckoro CMHTe3a.

3 NoAroToBKA K CAAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

3.1 dopma npoBeAeHUs rocyaapCcTBEHHOro 3K3aMeHa

YcTHas X MucbmeHHas

3.2 AucumnnuHel 06pasoBaTeanoﬁ nporpamMmmbl, KOTOpbie MMEKT onpeaensdroulee 3Ha4YeHue Ans
npod)eccuonaanoﬁ AeATeNTbHOCTU BbINYCKHMKOB U BKIMKO4Y€eHbl B I'OCYAapCTBeHHI:Iﬁ JK3aMeH

Ne n/n HanmeHoBaHMe gucunnninHbl

1 TeOpeTVI‘-IeCKVIe OCHOBbI TEXHOJ10TMN OpPraHN4YeCcknx n HeopraHM4eCcknx BeLlecTB




2 CwuHTe3 KpacuTenemn n opraHM4eCcKMx NUrMeHToB

3 Xnmunyeckasa TEXHONOMMS OpraHUYecknX U HeopraHMYeckux BeLlecTs

4 MprmeHeHne NPoaYKTOB OCHOBHOMO U HEPTEXMMUYECKOTO CUHTE3A

5 XMWt U TEXHOMNOIMMS HEOPraHNYECKNX MUIMEHTOB

6 DU3NKO-XUMUNYECKME METObI MHTEHCMUKALNN TEXHOMNOMMYECKMX NPOLLECCOB
7 CwuHTe3, CBOMCTBA U NPMMEHEHNE NMOBEPXHOCTHO-aKTUBHbIX BELLECTB

8 BBegeHne B HAHOTEXHOMNOTNIO

3.3 Cuctema u KpuTepMM OLEHUBAHUSA CAA4YY rOCyAapCTBEHHOro 3K3aMeHa

Lkana oueHnBaHus Kputepun oueHMBaHNA CHOPMMUPOBAHHOCTU KOMMETEHLIMIA

5 (oTnnyHO)

B TeopeTuyeckomn 4actn KOMNEKCHOro 3aAaHns AaH NOSHbIA, MCYepnbiBaoLWMIN OTBET, ABHO
OEMOHCTPUPYOLWLMIA ry6okoe NOHMMaHWe 6a30BbIX MOHATUI, TEOPUIA U LLUMPOKYHO 3pyanLnIo
B OLleHMBaEeMOW 06racTu, KPUTUHECKUIA, OPUTMHANbHbIV NOAX04 K MaTtepuany. YCTaHOBMNEHbI
cogepxaTenbHble MeXnpeaMeTHbIE CBA3W, NpeAcTaBreHa pas3BepHyTas apryMeHTauus Ha
BblABUraeMble NONOXeHNsi, NpMBeAeHbl yoeanTenbHble NpYMepbl U3 NPaKTUKKU, HAY4YHON,
y4yebHom nutepaTypsbl.

MpakTuyeckas YacTb KOMMIEKCHOMO 3a4aHus BbINONIHEHA NPaBUNbHO, OTBETLI U MOACHEHUS
BEpHble 1 B 4OCTAaTOYHON Mepe 060CHOBaHHbIE.

4 (xopoLwuo)

B TeopeTndeckon 4acTn KOMMNIEKCHOro 3adaHns AaH NOMHbIA CTaH4APTHLIN OTBET, B LIEMOM
KayeCTBEHHbIN, OCHOBaH Ha Bcex 06sA3aTenbHbIX AN NOArOTOBKN K rOCyAapCTBEHHOMY
3K3aMeHy MCTOYHMKax UHpopmaummn. BelaBuratoTca NnpemMmyLLeCTBEHHO TeopeTnyeckne
MOMoXeHWsl, HO OTAEeNbHbIE BbIBOALI NOATBEPXKAEHBI MPUMEpPaMN 13 NPaKTUYECKON
pesartenbHocTW. [pucyTCTBYOT HeGONbLUNE NPOGErbl B 3HAHWUSIX UM HECYLLLECTBEHHbIE
oLInGKMN.

MpakTnyeckas YacTb KOMMEKCHOrO 3af4aHuns BbIMNOMIHEHA NPaBUIbHO, OTBEThHI U MOSICHEHNUSA
BEPHbIE, HO B MX 060CHOBaHNM 4acTb HEOOXOAMMbIX apryMeHTOB OTCYTCTBYET.

B TeopeTuyeckomn 4actu KOMNEKCHOro 3aAaHns OTBET, HE4OCTaTOYHO NIOMMYECKM BbICTPOEH,
BOCMPOM3BOAUT B OCHOBHOM TOJbKO NEKUMOHHbIE MaTepuanbl AUCUUMINH, BXOOALWMX B
nporpaMMy rocyaapcTBeHHOro ak3ameHa 6e3 camoctosTensHon paboTel ¢
peKkoMeHL0BaHHOM NUTepaTypon. XoTa 6a30Bble NOHATMS packpbiBaOTCA BEPHO, HO

3 (yaoeneTsopuTenbHO) | BblABUraeMble MONOXEHWUS HE AOCTAaTOMHO apryMEHTUPOBaHbI U (MMK) He NoATBePXKaatoTCs

npvmepamMm 13 NpakTUkK. MpUCYTCTBYIOT CyLLIECTBEHHbIE OLUMBKM B YyCTAaHOBINEHUN
MeXnpeaMeTHbIX CBA3EN.

MpakTuyeckas YacTb KOMNIIEKCHOrO 3aaHusi BbIMOMHeHa ¢ olnGkaMu, B 060CHOBaHMK
OTBETOB 1 NOSICHEHUIA YaCcTb HEOGXOAMMBIX apryMEHTOB OTCYTCTBYET.

B TeopeTuyeckoit 4acTy KOMMNMEKCHOro 3a4aHnsa NPOAEeMOHCTPUMPOBaHa HECNOCOGHOCTb
OTBETUTb Ha BoMpoc 6e3 NOMOLLY aKk3aMmeHaTopa. HeaHaHWe 3HauMTenbHON MaTepuana.
MpakTuyeckas YacTb KOMMIEKCHOrO 3aaHuns BbINoNHeHa C MHOTOYMCIEHHbIMU

2 (HeyOoBnNEeTBOPUTENbHO) | CYLECTBEHHLIMU OLUMBKaMM, MOSICHEHUS OTCYTCTBYIOT.

MpeanpuHaTa nonbITKka, UCMONb30BaHNS Hepa3peLUeHHbIX TEXHUYECKUX YCTPOMUCTB Unu
NonbL30BaHUSA NOACKa3KoW ApYyroro Yernoeeka (BHe 3aBUCUMOCTM OT YCMELIHOCTU Takon
NONbITKK).

3.4 CopepxaHue rocyaapcTBEHHOro 3K3aMeHa

3.4.1 NepeyeHb BONpocoB, BLIHOCUMbIX Ha rocyAapCTBEHHbIA 3K3aMeH

Ne n/n

PopMynnpoBKM BONPOCOB

O6Lwasn xapakTepucTuka HedpTu 1 rasa. Xapaktepucrtmka CoOeMHEHUI, BXOASLWMNX B COCTaB HETU 1 rasa.
dusnyeckune ceoncTea Hedptel. MeToabl pasgeneHus yrineBoLopoAoB 1 onpeneneHns CBOMCTB U cocTaBa
HedTW. [MepcnekTUBHbIE HanpaBneHUs pa3BUTUS TEXHOMOMMIA OPraHNYECKOro U HEPTEXMMUYECKOrO CUHTE3a.
MpuUHUMNBI «3ENEHON XUMUNY.

OcHOBHbI€e rpynnbl ICXOAHbIX BELLECTB ANA NPOMbILLIIEHHOCTU OpraHUYeckoro cMHTesa. [pombilneHHble
cnocobbl nonyyeHusa napaduHos (C1-C20): n3 npupogHoro rasa (metaH), abcopOLMOHHO-pedpaKkLMOHHBLIM
pasgeneHvem NonyTHOro rasa npu gobblve Hedptn (C3—C5), kapbamuaHon genapaduHnsaumnenn KepoCcUHOBBIX
n rasonnesbix dpakumm HedpTn (C10-C20).

OcHOBHbI€e rpynnbl ICXOAHbIX BELLECTB AN NPOMBILLNIEHHOCTU OpraHM4Yeckoro cuHTesa. Nuponus
yrneBoAoOpOAOoB, Chipbe AN nuponu3aa. MpombiwneHHble cnocobbl nonyyeHus oneduHos (C2H4, C3H6,
C4H8).




OCHOBHblE rpynnbl NCXOAHbIX BeLeCTB AnA NpOMbILLITIEHHOCTU OpraHNM4YeCcKoro CMHTe3a. I'Ionyqume
apomMaTtun4yecKkux yrnesogoponos (6GH3OJ'I, TOJyOn, KCUnonbl, Ha(bTaJ'II/IH)Z KOKCOBaHWE Ka-MeHHOro yrn4,
BblaeNneHne N3 Xnagkmx npoaykroB nmponmnsa yrnesogoponos, KaTanuTu4ecKunin pI/leOpMMHF.

OCHOBHblE rpynnbl NCXOAHbIX BeLleCTB AnA NpOMbILLITIEHHOCTU OpraHUM4eCcKoro CMHTe3a. I'Ionyqume
aueTuneHa. Kap6VIJJ,HbIl7I MeTo nony4vyeHusa. |_|VIpOJ'IVI3 MeTaHa, TEXHOJ10IrMA OKUCITUTENIbHOIo NMpoJin3a MeTaHa.

OCHOBHblE rpynnbl NCXOAHbIX BeLleCTB ANlA NPpOMbILLITIEHHOCTU OpraHM4eCcKoro CMHTe3a. npOMbILIJJ'IeHHOG
nony4vyeHmne okcmga yrnepoga n cmHtes-rasa. KOHBepCVIFI MeTaHa C BOAAHbIM Napom.

OnekTpodunbHoe npucoeamHeHne AE K M30NMPOBaHHBIM MariononsapHbLIM Y HEMOMAPHBLIM KpaTHLIM CBSA3SAM.
Brnnaxve samectutenen y HeHacbILLEHHOro aTtoMa yrrnepoga Ha CKOpOCTb peakLmK, KOHKYpUpyloLLee AeicTeme
pacTBOpUTENS B peakuuax ranoreHMposaHus. CTpoeHne KapbokaTUOHOB U UX OTHOCUTENbHAsA YCTONYNBOCTD.

PeakumoHHasi cnocobHOCTb kapboHMMBHOW rpynnbl B peakumsax npucoeanHeHms. a,p-HenpegenbHbie
anbaernabl U KEeTOHbI Kak ambuaeHTHbIe anekTpodunbl. BnvsHue katanusaTtopa Ha HanpaBneHue npouecca
npucoeanHeHnsi peakTMBoB IPUHbSPA K LIMKIMYECKUM HENPEAEeNbHbIM KETOHAM.

CBobGoaHo-pagukansHoe 3amelleHne SR B psigy ankaHoB U pagukanbHoe npucoeguHeHve AR B pagy
ankeHoB. CTaamm peakummn: HULMUPOBaAHWE, POCT 1 06pbIB Lienu. PU3nyeckoe 1 XMMmnieckoe
nHuummpoBaHue. OTHoCUTeNbHAasA CTaBUNBHOCTbL MPOMEXYTOYHbIX PaauKarnos.

10

Peakuuu anekTpounbHOro 3amelleHnst B apomatuydeckom psgy. CunbHble U cnabble anekTpodurssi.
OO60O6LLEHHbIV MEXaHU3M peaKkLuii NpucoeauHeHus-oTLLenneHns B SEAr: cTpoeHue G- 1 TT-KOMMIEKCOB.
MpaBuna opveHTaumMm B 6EH30MbHOM KOMbLIE C TOYKM 3PEHNSI CTAabUMbHOCTM apeHOHWEBbLIX MOHOB.

11

B-OnumuHupoBaHue. XapakTepucTtnka mexaHmamos E1, E2, E1cB. CTepeocnenymdmnyHOCTb peakumm.
KoHkypupytowwme peakumm aHMOHOTPOMHOW 1,2-MUrpaLmmn n HykneounbHOro 3aMeLLeHns. 3aBUCMMOCTb
MeXaHu3Ma peakunin ANUMUHUPOBAaHNSA OT CTPOEeHUS cybcTpaTta, NpMpoabl OCHOBAHUSA U MOHU3UPYIOLLIETO
pacTBopuTens.

12

O6wan xapaktepuctnka mexaHmamos SN1 1 SN2 (MexaHnam, Npodunb, CKOPOCTb peak-ummn). Pauemmnsaums un
BarnbAeHoBckoe obpaleHue. BnuaHue pactsoputens Ha ckopocTb SN2 peakuun. MoHnsaums cybectparta npm
SN1 peakumsx.

13

MpuknagHoe 3HaYeHne peakuuii SNMMMUHUPOBAHMS B OPraHUYeCKOM CUHTE3e. DNUMUHMPOBAHMWE Npu
nvponuse.

14

Teopvwl KMCIOT N OCHOBaHWN. KJ'IaCCI/I(*)VIKaLI,VI'r'l KaTanntn4ecknx npoueccoB KNCITOTHO-OCHOBHOIO TuMna.
anBep,I/lTe npumMepbl, imerome npomMbliLLNIEHHOE 3Ha4YeHe.

15

O6Lwasn xapakTepucTrka NpoLeccoB ranoreHMpoBaHns opraHnyeckux coegnHeHnn (pagukansHo-LenHoe
XIIOPMPOBAHME, TEXHOMOIUS XXMAKO- N ra3odasHOro XnopupoBaHUs, MOHO-KaTanmMTUYeCKoe rarnoreHMpoBaHme).
Mpumepsl.

16

FanoreHMpOBaHme apeHoB. FanoreHleyrou.Lme areHTbl. MexaHnam peakunun ranoreHnpoBaHud, npuMeHAaemble
Katann3aTtopbl, MEXaHU3M UX nencTaus. FanoreHMpOBaHme B 60KOBy}0 uenb.

17

XapakTepucTrka NpoLeCcCoB Mapon1aa 1 LWenovyHoro AernapoxiopupoBaHmns Xnopnpou3BoaHbIX. XIOpHbIi
MeTO/ NOJy4YeHUst ANMXnopruapuHa n rmuuepvHa. NMporssoAcTBO 0-OKCUAOB.

18

Peakummn HUTPOBAHNA apeHOB KaK TUNNYHbIe peaKkunn SJ'IeKTpO(bVIJ'IbHOFO 3amMeLlleHnda, MexaHn3m. HVIpr}OLIJ,VIe
areHTbl. HVITpOBaHVIe 6eH3ona n ero NPON3BOAHDbIX. HVITpOBaHVIe Hachanlea. I'Ionyqume
I'IOJ'II/IHVITpOCOG,D,VIHeHVIVI.

19

XapaKTepucTuka npoLeccoB ruapaTtaumn. Mugpataums oneduHoB, NPAMO Y CEPHOKUCIIOTHLIR CUHTE3 cnvpTa.

20

XapakTepucTurka npouecca atepudmKkaumm (TeopeTuyeckme OCHOBbI, CUHTE3 3MPOB KapOOHOBbLIX KUCIOT).
Katanus cepHou KUCnoTown, CynbgoKaTMOHUTOM.

21

XapakTepucTvka NpoLEecCoB anknnmpoBaHUsi OpraHUyYecknx coeguHeHun (knaccudukaums peakumm
ankunupoBaHWUS, ankuUnupyoLLmMe areHTbl U Katanm3aTopbl, MeXaHU3Mbl). XUMUS 1 TEXHO-NOTMs
ankunupoBaHusa n3obytaHa GyTuneHamu.

22

XumMusa n TexHonorung ankmnmnpoBaHmnAa apomMaTu4ecKknx CoeMHEeHUN. AJ'IKVIﬂMpyPOLIJ,VIe areHTbl, MEXaHU3M
peakunn ankmnnpoBaHuA. HOHVIaﬂKVIJ'II/IpOBaHVIe. I'IpmmeHeHme NpPOAYKTOB. Mo6oyHble npoLecchl -
n3omepusaumna ankmnupyrouwlero areHta n KOHe4YHbIX NpoayKTOB.

23

AuunupoBaHue apeHoB no ®puaento-KpadTcy, auynupytolme 1 areHTbl, 0COGEHHOCTU MexaHu3Ma peakuum
auUnNMPoOBaHUs.

24

XapakTepucTvka peakuuin 1 NpoLecCcoB HUTPOBAHUS: HUTPYIOLLME areHTbl, HUTpoBaHWe napacuHOB 1
apoMaTU4ECKNX COEANHEHNI.

25

XnMns 1 TEXHONOTNSI NPOLLECCOB CyrnbaTupoBaHus cNMpToB 1 onedUHOB, areHTbl. [1po-u3soacteo MNMAB Tuna
ankuncynb@aToB, TEXHONOrMYeckas cxema.

26

XapakTepu1cTrKa NpoLLeccoB CynbgMpoBaHUs onedUHOB M apoMaTUYeckmx coeamHeHmnin. Oco6eHHoCTU
peakLMi1 1 NPoLLeccoB cynbgoXI0PUPOBaHNS U CYNbGOOKUCIIEHNS.

27

CynbcmpoaHue apeHoB. Cynbdupytowme areHTbl. MexaHnsm peakumn. KnHetudeckun un
TEPMOLMHAMMYECKMIA KOHTPOITb B peakummn cynbupoBaHus Ha npumepe HagpTannHa. OcobeHHOCTM pe-akumum
cynbuMpoBaHUSA NPon3BOAHbLIX 6eH30Ma, HadTanMHa U aHTPaxmHoHa.

28

XapaKTepMCTVIKa npoueccoB OKUCIEeHNd yrinesogopoaos. OcCHOBHbIE Kncnopogocoaepxatwime npoayKrbl
Heq3TeXVIMVIVI. Cxema KYMOJIbHOIro metoga nojfy4vyeHus ¢)eHona M aueToHa

29

OcobeHHOCTH peaKLJ,VIVI OKUCINEeHnd B pAaay apomMaTndeckmnx coegnHeHun. OkncneHvne NPON3BOAHbIX 6eH3ona,
HadaTaana n aHTpaueHa. anMeHﬂeMble oKucnuTenn n peakumm okKucrneHuna B ©okoBou Lenu apomMaTun4ecKkunx
COEQUHEHUN U peakunn OKMcneHna apomMaTnyecknx Kkonew, npumMmepbl.




OcobeHHOCTM peakLmin BOCCTaHOBEHUS (TMapupoBaHns) B pagy apomaTnyeckux coegmHeHuni. NpumeHaembie

30 BOCCTaHOBUTENM, KaTanua. MNpumepbl NPOMBbILLAEHHOIO XUaKodasHoro, ra3o-gpasHoro ruapupoBaHus.

31 TeXHVILIeCK?ﬂ knaccudukaums kpacutenei. CBOMCTBa, NpUMEHEHUE U 0COBEHHOCTU XM-MUYECKOTO CTPOEHUS
KpacuTenemn pasnunyHblX KNaccos.

32 OcCHOBHbIEe NPOMBbILLIIEHHbIE cnocobbl NonyyYeHusa Bogopoaa. OuncTka ra3oB OT cepoBogopoaa U ABYOKUCH
yrnepoga.
OcHoBHble CTaguy CMHTE3a aMMuaka u3 asoTHO-BOAOPOAHON cMecu. TeopeTuyeckue oc-HOBbI NpoLecca

33 CUHTe3a aMmmunaka. BrimsHne TexHonorm4eckmx napameTpoB Ha npouecc cuHTe3a ammu-aka. Katanusatopsl B
npou3BoACTBE aMMMaKa.

34 lMpon3BoaCTBO a30THOW KMCNOThbI N3 ammuaka. OCHOBHbIE CTagum NpoLecca C XapakTepUCTUKON
o6opynoBaHus. TeopeTnyeckme OCHOBbI OKUCNEHMS aMMuaka. KatanusaTopbl okucneHums.

35 MeTogabl KOHLI,eHTpVIE)OBaHVIFlua3OTHOl7I KMCMOTbI C NOMOLLbI BOAOOTHUMAOLLNX aFeHTOB.unpﬂMOVI CUHTE3
KOHLEHTPUPOBAHHOW a30THOW KNCNOTbl. OCOBEHHOCTY NPOTEKaHNS XUMUYECKUX peakumi.

36 Mony4yeHne cepHOM KMCNOTbl KOHTAKTHLIM cnocoboM. TeopeTuyeckme OCHOBLI MpoLecca ropeHus
cepocogepxalero cbipbs. OCHOBHbIE annaparbl Ans obxura kon4yegaHa, cepbi.

37 OuncTka 06XXMroBOro rasa B NpoOM3BOACTBE CEPHOWN KUCMNOThI KOHTAKTHLIM cnoco6oM. OKMCreHne CepHUCTOro
rasa o CepHoro aHrugpvaa u abcopbuns cepHoro aHruapuaa.

38 MeToabl nony4eHuns consHom kmcnoTbl. AGcopbumst xnopmctoro Bogopoaa Bogon. MNpuHumn paboTel
abcopbepa.

39 3neKTpox14M1:|qe0Km7| cnocob nony4yeHust wenovm. OCHOBHbIE 1 NOBOYHBLIE NPOLIECCHI NPOU3BOACTBA
KayCTMYECKOW COAbI ANEKTPOITU3OM.
AMMUaYHbI cnocob NonyvyeHnst KanbLUMHUPOBAHHOW COAbl: OCHOBHbIE CTaamm npouecca. O4ncTka paccona u

40 HU3NKO-XMMUYECKME OCHOBBI 0BXMra n3BecTHska. AMMOHU3aLms paccona u kapboHusaums
aMMOHV3UPOBAHHOTO paccona.

a1 KanbunHupoBaHue cbiporo rugpokapboHaTta HaTpus B NPOM3BOACTBE KanbLUMHUPOBaHHOW coabl. PereHepauums
amMMunaka v guokcuga yrnepoga

42 Mpon3BOACTBO IKCTPAKUMOHHON (POCHOPHON KNCMOThI ANTMAPaTHLIM METOA0M, nony-rnapatHeIM 1
aHrMapUTHLIM MeTogamu. Mpon3BoaCTBO KOPMOBOTO NpeumnuTaTa U3 3KCTPaKLMOHHON POCGOPHON KACMOTHI.

43 PocdopHble yaobpeHus, OCHOBHbIE BUAbI, X XapaKTepPUCTMKA.

a4 XapaKkTep1cTuKa OCHOBHbIX BUOOB a30THbIX YA0OpeHun. MNpon3BoACTBO cynbaTa aMMOHUSI U3 KOKCOBOTO
rasa, n3 rmnca. Pnsmnko-xMMmn4yeckme OCHOBbI CUHTE3a kapbamuaa.

45 MpownssoacTeo aMMVIvaHHOVI CenuTpbl HeMTpanu3aumen asoTHON KUCNOTbl ammmnakoMm. NonyvyeHrne ammmnayHon
CEennTpbl KOHBEPCUEN HUTpaTa Kanbuus.

46 XapakTepucTuka Cbipbs A58 TPON3BOACTBA KanuiHblx yaobpeHuin. OcHOBHblE MeToAbl NPOM3BOACTBa Xopuaa
Kanus, cynodara kanus.

47 OCHOBHbIE BUAbI CNOXHbIX yaobpeHui. MonyyeHne HUTpaTa kanusi KOHBEPCUMOHHBLIM MeTogoM. ObLast
XapaKTEePUCTMKA a30THOKMCITOTHLIX METOA0B NepepaboTkm hocdaTHOro Chipbs Ha yaobpeHus.

48 Pepokc-npoLecchl B TEXHONOMMM HeopraHu4ecknx BeLlecTs. lNnaHupoBaHue pegokc-npouecca ¢ MOMOLLbIO
avnarpamm Jlanrmiopa, ®pocrta u Nyp6e.

49 MpumeHeHne KOOPANHALIMOHHbIX COEeOUHEHUI B XMMUYECKON TEXHONOrMN. 3aKOHOMEPHOCTU B YCTONYMBOCTH
KOOPAMHALMOHHBIX coeauHeHui. Mpoueccsl 3ameLleHrs NraHgos.

50 OnekTponuTnyeckoe NonyyeHne HeopraHMYeckmx BeLecTB. XMMUKO-TEXHONOrMYeCckne pacyeTbl B npoLeccax

aneKkTponuaa.




3.4.2 BapuaHTbl TUNOBbLIX KOHTPOJIbHbIX 3a4aHUN, BbIHOCUMbIX Ha rOCyAapCTBEHHbIN IK3aMeH

1. MpeanoxunTte kaTanM3aTop U TEXHOMOMMYECKYI0 CXeMy MONyYeHNs aTUNEeHoKeuaa U3 aTuneHa.

2. lMpepnoxure TexHornornyeckne CxeMbl MPON3BOACTBA 3TaHOMNa U NPOBeaUTE CPaBHEHME NX TEXHUKO-
9KOHOMMYECKON 3(PDEKTUBHOCTM.

3. OnuwnTe OCHOBHbIE aTanbl MPOLLECCOB CyNbMUPOBaHUSA U CyNbdaTUPOBaHNS PasfnYHbIX KIaccoB
OpraHNYecKknx CoeaUHEHUN. YKaxunte ontumarnbHble napameTpbl
. Npegnoxute TexHonorn4eckyo cxemy npounssogcrtea MNAB no peakuuu cynbgaTtmpoBaHus.

. [peanoxute TEXHONOrMYECKMe CXeMbl U YCITOBUSA NMPOU3BOACTBA 3TWI- U M3onponunbeHsona.

. Mpeonoxute n onULLINTE NPOMBILLIIEHHYIO CXEMY NOMYyYeHUs ruuepuHa.

. Mpeonoxute n onULINTE NPOMBILLINIEHHYIO CXEMY HUTPOBAHWS NponaHa

. Mpeanoxute n onULLINTE NPOMBILLIIEHHYHO CXEMY NOMyYeHUs N300KTaHa.

. OxapakTtepuaynte nobo4yHble peakuun, KOTopble MOryT NpoTekaTb Npu Aerngpatauuu 3,3-aumeTnn-2-
bytaHona. O6bAcHUTE NoYeMy, NPeACcTaBMB MeXaHU3M peakummn Yepes obpasoBaHme nHTepmeamarta u 1,2-murpaumio
ankvnbHom rpynnel. MNpeanoxuTe ycrnosust peakumu.

10. MpegnoxuTe Hanbonee paumoHanbHbIA NpoLecc rmgponusa 2-6pomM-3-meTundyTaHa ¢ TOUKM 3peHus
MexaHnamoB SN1 n SN2-peakumn. PaccmoTpuTe BNMsHNE pacTBOPUTENS HA CKOPOCTb peakLmn 1 BbIXo Lenesoro
npoaykra.

11. MNMpennoxuTe TEXHONOrMYECKy0 CXeMy NMPOU3BOACTBA aMMUAYHOW CENUTPbI HEMTpanm3aumen asoTHON
KMCMOTbl aMMUaKOM.

12. MNpepnoxute n onuwnMTe cxeMy NPon3BoACTBa kapbamuaa.

13. MNpuBegunTe N onuMTE CXEMY BO34yXOpa3AennTenbHON YCTaHOBKN.

14. OxapakTtepusyiTe NPUHLMNNAnNbHY CXEMY CMHTE3a aMMuaka U3 a3oToOBOAOPOAHON CMECU.

15. lNpoaHanun3npynTe paBHOBECUE OKCMAOB a30Ta C pacTBOPaMmn asoTHOWM KUCIOTbI.

16. MNpegnoxunte n onuwNTE NPUHUUNMANBHYIO CXEMY MPOM3BOACTBA KOHLEHTPUPOBAHHOW a30THOW KUCHOTbI
NPsiMbIM CMHTE30M 13 OKCUAOB a3oTa.

17. MNpennoxuTe TeXHOMNOrM4YecKkyto cxemy NPOM3BOACTBA Xropuaa Kanus ranypruieckum MeTogoMm.

18. MNpeacTaBbTe cXeMy OCHOBHOMO arperaTa 1 OnuLIMTe PexunmM ero paboTbl NpU CUHTE3e ammuaka.

19. O6bsAcHUTE NpUHLMN paboTbl KanbuMHaTOpa.

20. O6bACHMTE NPUHLMN PaboTbl CTaHLUUM AMCTUNNSALMSA B NpoLecce NOoNy4YeHUst KanbLUMHUPOBAHHOW COAbI.

21. MNpeanoxunTte cnocobbl O4YNCTKN OTXOASILLNX ra3oB B TEXHOMOMMN CEPHOM KUCMOTbl KOHTAKTHBIM CNOCco6oMm.

22. MNpeanoxnTe anekTPOXUMUYECKMIA CNocob Nony4YeHns KayCTUYeCKOW Coabl, OXapaKTepuayn-Te 4OCTOMHCTBA
W HegoCTaTKu NpeanoxeHHoro Bamu cnocoba.

23. OxapaktepusyinTe npuHUMNuanbHble OTIINYNSA TEXHOMOMMYECKUX CXEM NOMYyYeHUs CEPHOWN KUCNOThI B
3aBMCUMMOCTHY OT Cepocoepallero Cbipbs.

24. OnuwmnTe TEXHOMOMNIO NONYyYeHNs a30THO-BOAOPOAHOW CMeCcH M3 NPUPOLHOro rasa.

25. MNepeuncnute TpeboBaHus, NpeabsaBnsieMble K CITOXHbIM yaobpeHusim. MpuBeguTe cxemy asoTHOKUCIOTHOIO
pasnoxeHus ocaTHOro Cbipbsi C BBIMOPaXXUBaHNEM HUTPATa KarnbLus.

©O©oo~NO O b

4 OCOBEHHOCTHM NPOBEAOEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 Oco6GeHHOCTU NpoBeAeHNsl FoCyJapCTBEHHOrO 3K3aMeHa AJsl UL C orpaHUYeHHbIMU BO3MOXHOCTSIMU
300pOBbA

OcobeHHOoCTH NpoBeAeHNs rocyaapCcTBEHHON aTTecTauun Ans nuL, ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
3[,0pOBbS pPeErfnaMeHTUpyTCa pasaenom 7 nokanbHoro HopmatmeHoro akta CIMeryrnTh «MNonoxeHve o
rocygapCTBeHHOW MTOroBon atTectaummu no obpasoBaTenbHbIM NPOrpaMMaM BbiCLLEro 06pa3oBaHUNA».

4.2 Mopspok nogavyn U paccMOTpeHUs anennsauum

Mpoueaypa anennsaumm No pesynbTaTtam rocy4apCTBEHHbIX aTTeCTaUNOHHbIX UCNbITAaHWUI pernameHTupyeTcs
pasgenom 8 nokanbHoro HopmaTueHoro akta Cr6IrYTMTL «NonoxeHne o rocyaapCTBEHHOMW MTOFOBOW aTTecTauumn no
obpasoBaTenbHbIM NPOrpaMmam BbicLlero obpa3oBaHus».

5. YYEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE TOCYOAPCTBEHHOIO 3K3AMEHA

5.1 YyebHasa nutepartypa

ABTOp 3arnasue MN3paTenbcTBO | [loa uspaHua Ccblinka
6.1.1 OcHOBHas y4ye6Hasa nuTepaTtypa
BesnpossaHHbIx A. B., | Teopusa xummnyeckmx http://publish.sutd.ru/
Mwuxannosckas A. I1., npoLeccoB OpraHN4ecKoro tp_ext_inf_publish.ph
Hosocenos H. I, cuHTesa. Peakuun, Cneé.: crnerynTn 2015 p?id=2687
Abpamosa E. C. NPUBOASALLME K UBMEHEHUIO
yrnepoaHoro ckeneta




Kucenes, A. M.,

Xummyeckasa TexHonorus

CaHkt-MNeTepbypr: CaHKT-

http://www.iprbooksh

[aweHko, H. B. OopraHuyeckmx n 7 0p.ru/102588.htmi
HeopraHM4yecknx BeLLLeCTB. I'IeTep6yprCKV|Mv
XuMuyeckas TeXHOMorms roCyAapCTBEHHbIN 2019
HeopraHM4yeckunx BeLLecTB. yHnsepcuTer
CoeauHeHnus docdopa, MPOMBILLNEHHBIX
MbILLLSKA, CEpbI 1 XpOMa TEXHOMNOrMn 1 An3anHa
Mopnywko, . A., O06Lwasa xmmm4yeckas https://www.iprbooks
Llisanés, tO. B. TexHonorusa. Y.3. TexHonorus Tomck: Tomckumn hop.ru/134895.html
KaTtanusaTopoB. MeToabl NOSNIUTEXHNYECKUIA 2021
NpUroToBrneHns yHUBEPCUTET
KaTanusaTopos
Kucenes A. M., Xummyeckasa TexHonorms http://publish.sutd.ru/
OaweHko H. B. OpraHnyecknx un tp_ext_inf_publish.ph
HeopraHM4yecknx BeLLeCTB. p?id=2019326
XvMunyeckas TeXHOMorms CaHkT-MeTepbypr: 2019
HeopraHM4yeckunx BeLLecTB. cnerynTtn
CoeguHeHus dpTopa, xropa,
Opoma, noga, MmapraHua,
Xernesa, kobanbTa 1 HUKens
Kucenes A. M., XvmMmunueckasa TexHororns http://publish.sutd.ru/
OaweHko H. B. OopraHuyeckmx un tp_ext_inf_publish.ph
HeopraHU4YecKnx BeLLeCTB. ) p?id=2019327
Xnmunyeckasa TexHonorns Cankr-TeTepbypr: 2019
HeopraHM4yeckunx BeLLecTB. crnerynTa
CoeguHeHns antoMnHuS,
CBWHUA, TUTaHa n asoTa
CobaukuHa, T. H., Xvmunueckasa TexHonorns https://www.iprbooks
Metpos, E. C., OpraHM4yecknx BELECTB KasaHb: KasaHckuii hop.ru/95061.html
bapatoga, 0. b., HaLMOHAaTbHBbIiA
Axppeesa, I". B., nccnenoBaTenbCKMii 2018
KyopwuHa, H. B., TEXHONOrMYeCcKmii
MyxameT3sHoBa, A. A, yHMBEpCUTET
MnemaHoBa, P. 3.
LWeanés, 1O. b., O6wasa xummn4yeckas T T . http://www.iprbooksh
Mopnywko, . A. TexHonorus. Y.1. OMCK: T omCki 0p.ru/96108.html
XUMUAYECKIE MPOLECTH! 1 NOSIUTEXHNYECKUI 2019
peaKTopbl yHuBepcuTeT
Kucenes A. M., Xvmnyeckas TeXHOnorns http://publish.sutd.ru/
Hawenko H. B. OpraHnyecknx un tp_ext_inf_publish.ph
HeopraHM4ecKnX BELLEeCTB. p?id=2019328
XuMndeckasi TexHonorust CaHKT-ﬂeTep6ypr; 2019
HeopraHM4eCcKkux BELLECTB. cneryntg
CoeguHeHus HaTpus, Kanus,
Meau, CTPOHLMS, LIMHKa U
bopa
Muxawnnosckas A. I. TeopeTunyeckne oCHOBbI http://publish.sutd.ru/
TEXHOMOIrMN OPraHNYecKnX n ) tp_ext_inf_publish.ph
HeopraHM4Yeckux BeLLecCTB. Cankr-TleTepGypr: 2022 p?id=202202
MexaHu3Mbl opraHuyeckmx crerynta
peakuunn
LWsanés, 0. b., O6Lwasn xummnyeckas T T . https://www.iprbooks
Mopnywko, [. A. TexHonorusa. Y.2. OMCK: OMCKMMV hop.ru/134332.html
MPOMBILLAIEHHBIE XUMUKO- NONUTEXHNYECKUIA 2020
TEXHOMNOrM4yeckne nNpoLecchbl yhusepcuter
Kucenes, A. M. Xumunueckasa TexHornorms CaHkT-MNeTepbypr: CaHkT- http://www.iprbooksh
OpraHUYyecKknx BeLecTB MeTepbyprekuii 0p.ru/102584.html
rocy4apCTBEHHBbIN 2017
YHUBEPCUTET
NPOMBbILLIIEHHbIX
TEXHOMOrMN 1 gnsanHa
CawuvHa E. C,, Xvmuns pactesopuTernen Cankr-NeTen6vor http://publish.sutd.ru/
Muxannosckas A. I1., CI'I6I'YI'IPI',D,yp ) 2020 tp_ext_inf_publish.ph
Hosocernos H. IM. p?id=202001
CaHHukoBa, H. 0., O6Lwasa xummyeckasi BopoHex: BopoHexckuit https://www.iprbooks
y6uH, A. C., KylwHnp, | TEXHONOMMS N XMMUYECKne rocyaapCTBeHHbIN 2023 hop.ru/137489.html

A. A., Hukynuh, C. C.,
CyxaHos, IN. T.

peakTopbl (Teopusi u
npakTuka)

YHUBEPCUTET
NHXXEHEPHbIX TEXHOMOrnn




6.1.2 [lononHuTenbHasn y4yebHas nutepartypa

BypuHckas A. A.

Okonornyeckme I'IpO6J'IeMbI

CaHkt-MNeTepbypr:

http://publish.sutd.ru/

NPOU3BOACTB OPraHNYeCcKnx 2020 tp_ext_inf_publish.ph
M HEOPraHU4YeCKNX BELLLECTB cnerymTa p?id=202026
Kucenes A. M. Xnmnyeckasa TexHonorns http://publish.sutd.ru/
OpraHNYecKnx n tp_ext_inf_publish.ph
HeopraHn4ecknx BeLLecTB. . p?id=2017173
YacTtb 1. Xumnuyeckas Cne.: Cnerymnth 2017
TEXHOMNOrMs OpraHN4eCcKnx
BewecTB. Kypc nekuun
BypuHckas A. A, Jkonorunyeckue npobnemsl c n 6vDr- http://publish.sutd.ru/
CamoxBanosa H. B., NPOM3BOACTB OpPraHNY4eCcKnx a%%_a?xjﬁ?r ypr- 2020 tp_ext_inf_publish.ph
Kyapsisuesa E. B. N HeOpraHN4eckux BeLLecTB A p?id=202027
Mbi3Humkos J1. B., lMpumeHeHne NpoayKTOB i http://publish.sutd.ru/
CkpunHukoBa T. A. OCHOBHOIO 1 Ca%ﬁgg}ﬁ?ﬁypr' 2024 tp_ext_inf_publish.ph
HepTeXMMMYEeCKoro cnHTesa A p?id=2024184
Muxawnnosckas A. I1. TeopeTunyeckne oCHOBbI http://publish.sutd.ru/
TEXHOMOIrMN OpraHnYecKmx Cankt-MNeTepbypr: 2020 tp_ext_inf_publish.ph
BeLlecTB. OCHOBHbIE crierynrg p?id=202002
NOHATMSA
Kucenes A. M., Xnmnyeckasa TexHomorns http://publish.sutd.ru/
Oawenko H. B. OpraHnyecknx un cre.: crierynrg 2018 tp_ext_inf_publish.ph
HeopraHU4YecKnx BeLLecTs p?id=2018139
CawwuHa E. C. MeTogbl uccnegoBaHus c n 6vor- http://publish.sutd.ru/
0OBEKTOB HEOPraHNYeCcKoro a%ﬁ-@f;ﬁg;_ﬂypr- 2021 tp_ext_inf_publish.ph
CUHTE3a p?id=20217
CawuHa E.C. OCHOBbI MPOEKTUPOBAHUS http://publish.sutd.ru/
npeanpuaTUA OpraHN4ecKoro tp_ext_inf_publish.ph
cuHTesa. Metoandeckue CamnkT-MNeTepbypr: 2020 p?id=202003
yKa3aHusl K KypCcOBOMY cneryntq
NPOEKTUPOBAHMIO
CawwHa E.C. OCHOBbI MPOEKTMPOBaHMSA c n VDI http://publish.sutd.ru/
npeanpuaTuii aHKT-] | eTepoypr: 2020 tp_ext_inf_publish.ph

HeopraHn4ecKkoro CUMHTe3a

crierynta

p?id=2020207

5.2 MNMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM

1. bubnuorpadudeckas n pedepatneHasa 6asa gaHHbIX Scopus [QNekTpoHHbIN pecypc]. URL:
http://www.scopus.com

2. OneKTpoHHbIN KaTanor 6ubnuotekn CMTYMTH http://publish.sutd.ru/

3. OnekTpoHHbIN kaTanor «Hay4dHble xypHanel CITYMNTOx:http://fjournal.prouniver.ru/glavnaya/

4. OneKkTpoHHO-bMbNnoTevHas cucrtema elibrary. http://elibrary.ru
5. depepanbHoe areHTCTBO MO TEXHUYECKOMY perynmpoBaHuio u metponorum (PocctangapT) [OneKTpoHHbIN
pecypc]. URL: http://www.gost.ru/wps/portal/
6. MiHdopmauunoHHasa cucteMa «EgnHoe okHO gocTyna k obpa3oBaTenbHbIM pecypcamM» [ONEKTPOHHbINA pecypc].
URL: http://window.edu.ru/)
7. XypHan «Poccrinckmin xummnyeckuii xxypHan xmmuyeckoro obuiectsa um. .M. MeHgeneesan.
(http://wvww.chem.msu.su/rus/jvho/).
8. XKypHan «M3BecTus By30B. XumMnsi n xummndeckas texHonorus». (http://ctj.isuct.ru/?g=node/1442).
9. https://www.ecoindustry.ru/news.html

5.3 NepeyeHb NMULIEH3UOHHOIO U CBO60AHO pacnpoCcTpaHsAeMoro nporpammMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

5.4 Onucaxue MaTepVIaﬂbHO-TeXHVI‘-IeCKOVI 6a3bl, HeOOXO0AMMOW AN NOArOTOBKU U CAAYM rocygapcTtBeHHOro

JK3amMeHa

AyauTopus

OcHalleHne

YyeGHas ayautopus

CneuunanuavnpoBaHHasa meGernb, Aocka
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