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Paboyas nporpamma AnCUMNNUHBLI COCTaBMEHa B COOTBETCTBUM C dbeeparnbHbiM rocy4apCTBEHHbIM 0Opa3oBaTeflbHbIM
cTaHgapToMm BbicLlero o6pasoBaHus no HanpasneHuto nogrotoskn 18.03.01 Xumunyeckas TexHonorns, yTeepxgeHHbIM
npukasom MuHuctepctea obpasoBaHusa 1 Hayku Poccuickon ®egepaumm ot 07.08.2020 r. Ne 922

CocraButens (u):

KaHaMaaT TeXHUYECKMX HayK,npodeccop BypuHckas Anna
AnekcaHapoBHa

[OKTOP TEXHUYECKUX HayK,npodeccop Mwuxarnosckast AHHa
MaBnosHa

Ot BbInycKkatoLLen kacdpeapbl: CawwHa Enena CepreeBHa
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MeTtoanyeckuin otoen:




1 BBEAEHUE K NPOrPAMME rOCYOAPCTBEHHOIO 3K3AMEHA

1.1 Uenb rocypapcTBeHHoOro aksameHa: OnpefenuTb COOTBETCTBUE pPe3yrbTaToOB OCBOEHWUs obpasoBaTeribHON
nporpaMMbl  BbIMYCKHMKOB TpeboBaHuaM epepanbHOro rocyaapCTBeHHOro obpasoBaTenibHOro craHgapTa  BbICLUEro
0bpas3oBaHnst N NOATBEPAUTE UX CMOCOBHOCTb U FOTOBHOCTb UCMOMb30BaTh 3HAHWUS, YMEHMS U (UNN) MPAKTUYECKUIA OMbIT B
npodeccroHanbHom

OeaTenbHOCTU.

1.2 3agaum rocyfapCTBeHHOro 3K3aMeHa:

- YCTaHOBUTb CTeneHb CHOPMUPOBAHHOCTM KOMMNETEHLMNIA BbINMYCKHMKA B COOTBETCTBUN C

orocC BO;

- MPOBEPUTL YPOBEHL NMOArOTOBKM BbIMYCKHUKA K peLUEHMI0 NpoddecCcnoHarnbHbIX 3agay.

2 KOMMNMETEHLUUN OBYYAIOLWLEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHI/IFIVOBPA3OBATEJ1bHOI7I
NMPOrPAMMbI U UHOANKATOPbI AOCTUXEHNA KOMNETEHLWUN

MK-1: CnocobeH ocywecTBNATL NpoBeAeHe paboT Nno o6paboTke n aHanNU3y Hay4YHO-TEXHUYECKOW MHopmMaLmm n
pe3ynbTaToB UCClieAO0BaHUI B 0611aCTU XMMUYECKON TEXHOJTIOTMU OpraHn4YeCcKuX U HeopraHM4ecknx BeLecTB

3HaeT: [puHuMNbl onpegeneHns uUenem u 3agavy MNpoBOAMMBLIX WUCCMeAoBaHWA WM pa3paboTok B 0b6nactm XUMUYECKON
TEXHOMOIMMN OPraHNYeCKMX N HEOPraHNYeCKNX BELLECTB; METOAbl aHanu3a u 06006LLEHNS OTEYECTBEHHOIO U MEXAYHapPOAHOro
onbiTa B XMMMYECKOW TEXHOMOMMW OPraHUYeckUX M HeopraHMYecKMX BELLECTB; MeETOAbl MPOBEAEHUs 3KCMEPUMEHTOB U
HabnogeHuin, obpaboTkn n 0606LeHna nHdopmaumm B 06nacT XMMUYECKOW TEXHOMOMMM OpPraHNYeCckuX N HeopraHM4ecknx
BELLECTB.

YmeerT: anIMeHHTb HOPMaTMBHYIO OOKyMEeHTauuko B XUMWNYECKON TEXHOMOormm OpraHn4yecknx U HeopraHmM4eckmx BeLUEeCTB;
NPUMEHATb MeTOAbl aHann3a Hay‘-lHO-TeXHVI‘-IeCKOI;I I/IHC*)OpMaLI,VIVI MO XMMUYECKON TEXHOMNOMMN OpraHn4ecKkunx n HeopraHnM4eckmnx
BeLleCTB; OdI)OpMJ'IFlTb pe3ynbTatbl Hay4YHO-UCCIieaoBaTesIbCKUX pa60T No XUMWYECKON TEXHOMOrmm OpraHn4yeckux wu
HeopraHn4eckux BeLlecTB.

Bnapeet: HaBblkamu NpUMEeHeHnA HOpMaTMBHOVI OOKyMeHTauun B XUMUYECKON TEXHOMOMMN OpraHn4eckux n HeopraHnM4eckmnx
BelwleCTB; HaBblkaMW WNCNOJIb3OBaHUA MeETOLOB aHalunia Hay‘-IHO-TeXHVI‘-IECKOVI VIH(bOpMaLI,VIVI Nno XMMWYECKON TEXHONOrnu
OpraHn4yecknx wun HeopraHun4yeckux BellecTB; HaBblKaMu O(*)OpMJ'IeHVIH pe3ynbTatoB Hay4YHO-UccrengoBaTesibCKUX pa60T B
XUMMUYECKON TEXHOMOMN OpraHn4ecKkmnx n HeopraHnM4eckmnx BeLlecTB.

MK-2: Cnoco6eH ocyLecTBNAATL BbINOMHEHUE 9KCNEePUMEHTOB U ohopMIieHMe pe3ynbTaToB UcCreaoBaHUn U
pa3paboTok B 0611acTU XMMUYECKON TEXHONOIUU OPraHMYeCKUX U HeopraHM4YecKUxX BeLlecTs

3HaeT: OTEYECTBEHHbIN U MEXOYHAPOAHbIA OMbIT B XMMUYECKON TEXHOMOrMU OPraHUYecKMX U HeopraHWyeckux BeELLECTB;
MeToAbl NPOBEAEHUsA 3KCMEePUMEHTOB M HabntogeHun, obobieHna n obpaboTkm MHpopMaLMM B XMMUYECKOW TEXHOMOrMun
OpraHn4yecknx N HeopraHM4YecKNx BELLECTB.

YmeeT: [puMeHATb MeToAbl MPOBEOEHUA OKCMEPUMEHTOB B XMMWUYECKOW TEXHOMOrMU OpraHWYecKUX W HeopraHu4eckux
BELLEeCTB.

Bnapeet: HaBbikamu nposegeHna 3KCNepuMeHTOB B XUMUYECKON TEXHONOrNU OpraHn4eckmx m HeopraHM4Yeckmnx BeLLEeCTB,
HaBblkaMn nposeneHuna HabngeHnn un M3MepeHI/IIZ, COCTaBIIEHUSA UX OMUCaHWI n C*)OpMyJ'II/IpOBKVI BbIBOAOB MO XMMMUYECKOMN
TeXHOJIOrmnm opraHn4ecknx W HeopraHn4Yeckux BeLleCTB; BHeOpeHnemM pesynbTaToB MCCreaoBaHMm wn paspa60TOK no
XUMMYECKON TEXHOMOMN opraHun4yeckmnx n HeopraHm4eckmnx seLlecTs B COOTBETCTBUN C yCTAaHOBNIEHHbIMWN NOJTHOMOYUAMNA.

MK-5: CnocobeH pa3pabaTbiBaTb U COBEPLUEHCTBOBaTb TEXHONOrMM NPOU3BOACTBa NPOAYKUMK B obnactu
XMMMNYECKOWN TEXHONIOMMU OpPraHMYecKnX U HeopraHM4Yeckux BewwecTs

3HaeT: TexHuueckme TpeGOBaHUS, MpPedbsiBNSIEMble K Cbipblo, MaTepuanam, FOTOBOM MPOAYKUMU OpraHM4eckoro u
HEeOopraHM4ecKoro CUHTE3a; MHCTPYKLUM U NpaBuia oxpaHbl TpyAa U NPOMbILLNIEHHOW 6e30MacHOCTY.

YmMmeeT: MNpoBoauTb paboTy MO COBEPLUEHCTBOBAHWIO OEVCTBYHOLUX Y OCBOEHUIO HOBbLIX MPOLIECCOB XMMUYECKOW TEXHOSOrM
OpraHN4eckmx N HEOPraHMYeCcKMX BELLECTB.

Bnapeet: HaBblkoM aHanusa u cuctemaTusauuu Hay‘-lHO-TeXHVI'-IeCKOVI MH(bOpMaLI,VIVI B 006MacTM XMMMYECKOW TeXHOmorum
OopraHun4yecknx n HeopraHm4eckmx BelleCTB; HaBblkOM nNpoBedeHUA Hay4HbIX nccrnegoBaHun um OKCNepuMeHTOB, UCMbITaHUA
HOBOW TEXHOSOMMMU B npon3BoacTee NpoaykKunn opraHM4eCcKoro n HeopraHM4eckoro CMHTe3a.

3 NOAroToBKA K CAAYE U COAYA TOCYOAPCTBEHHOIO 9K3AMEHA

3.1 dopma npoBeAeHUs rocyaapCcTBEHHOro 3K3aMeHa

YcTHas X lMNucbmeHHas

3.2 AucumnnuHel 06pasoBaTeanoﬁ nporpamMmmbl, KOTOpble MMEKT onpepgensiouiee 3Ha4YeHne ons
npod)eccuonaanoﬁ AeATeNbHOCTU BbINYCKHMKOB U BKIMKO4Y€eHbl B I'OCYAapCTBeHHI:Iﬁ JK3aMeH

Ne n/n HaumeHoBaHMe gncUnnnHbl

1 TeOpeTVI‘-IeCKVIe OCHOBbI TEXHOJ10TMKN OpraHN4YeCKnx n HeopraHnM4eCKkunx BeLecTB




2 CwuHTe3 KpacuTenemn n opraHM4eCcKMx NUrMeHToB

3 Xnmuyeckasa TEXHONOMMS OpraHUYeCcKnX U HeopraHMYeCckux BeLLlecTs

4 MprmeHeHne NPoaYKTOB OCHOBHOMO U HEPTEXMMMYECKOTO CUHTE3A

5 XMWt U TEXHOMNOIMMS HEOPraHNYECKNX MUIMEHTOB

6 DU3NKO-XUMMYECKME METOAbI MHTEHCMAUKALNN TEXHOMOMMYECKMX NPOLLECCOB
7 CwuHTe3, CBOMCTBA U NPMMEHEHNE NOBEPXHOCTHO-aKTUBHbIX BELLECTB

8 BBegeHne B HAHOTEXHOMNOTNIO

3.3 Cuctema 1 KpuTepum oLeHUBAHUSA CAa4YM rocyAapCTBEHHOro 3K3aMeHa

LLkana oueHnBaHuA Kputepum oueHnBaHna chopMMpoOBaHHOCTU KOMMNETEHLIMI

5 (oTnun4HO)

B TeopeTuyeckomn 4actn KOMNEKCHOro 3aAaHns AaH NOSHbIA, MCYepnbIBaOLWMIN OTBET, ABHO
OEMOHCTPUPYOLWLMIA rNy6okoe NOHMMaHWe 6a30BbIX MOHATUI, TEOPUIA U LLUMPOKYHO 3pyanLInIo
B OLleHMBaEeMOW 06racTu, KPUTUHECKUIA, OPUTMHANbHbIV NOAX04 K MaTepuany. YCTaHOBMEHbI
cogepxaTenbHble MeXnpeaMeTHbIE CBA3W, NpeAcTaBreHa pas3BepHyTas apryMeHTauus Ha
BblABUraeMble NONOXeHNsi, NpMBeAeHbl yoeanTenosHble NpYMepbl U3 NPaKTUKKU, HAY4YHON,
y4yebHon nutepaTypsbl.

MpakTuyeckas YacTb KOMMIIEKCHOMO 3a4aHus BbINONIHEHA NPaBUIIbHO, OTBETLI U MOSICHEHUS
BEpHble 1 B 4OCTAaTOYHON Mepe 060CHOBaHHbIE.

4 (xopoLwuo)

B TeopeTndeckon 4acTn KOMMNIEKCHOro 3aaaHns AaH NOMHbIA CTaH4APTHLIN OTBET, B LIEMOM
Ka4yeCTBEHHbIN, OCHOBaH Ha Bcex 06sA3aTenbHbIX AMs NOArOTOBKN K rOCyAapCTBEHHOMY
3K3aMeHy MCTOYHMKaxX UHpopmMaummn. BeiaBuratoTca NpemmMyLLecTBEHHO TEOpETMYECKNE
MOMoXeHWsl, HO OTAEeNbHbIE BbIBOALI NOATBEPXKAEHBI MPUMEpPaMN 13 NPaKTUYECKON
pesartenbHocTW. [pucyTCTBYOT HeGoNbLUNE NPOGeErbl B 3HAHWUSIX UM HECYLLLECTBEHHbIE
oLInGKMN.

MpakTnyeckas 4acTb KOMMEKCHOrO 3afaHuns BbINOIHEHA NPaBUIbHO, OTBETHI U MOSICHEHNSA
BEPHbIE, HO B MX 060CHOBaHNM YacTb HEOOXOAMMbIX apryMeHTOB OTCYTCTBYET.

B TeopeTuyeckomn 4actu KOMNEKCHOro 3aAaHns OTBET, HE4OCTaTOYHO NTIOMMYECKM BbICTPOEH,
BOCMPOM3BOAUT B OCHOBHOM TOJbKO NEKUMOHHbIE MaTepuansl AUCUUNINH, BXOOSALWMKX B
nporpaMMy rocyaapcTBeHHOro ak3ameHa 6e3 camoctosTensHon paboTel ¢
peKkoMeHL,0BaHHOM NUTepaTypon. XoTa 6a30Bble NOHATMS pPackpbiBaOTCA BEPHO, HO

3 (yaoeneTsopuTenbHO) | BblABUraeMble MOMOXEHWUS HE AOCTAaTOMHO apryMEHTUPOBaHbI U (UMW) He NoATBePXKaatoTcs

npvmMepamMm 13 NpakTuUkK. MpUCYTCTBYIOT CyLIECTBEHHbIE OLUMOKM B YCTaHOBIEHUN
MeXnpeaMeTHbIX CBA3EN.

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

B TeopeTuyeckoit 4acTu KOMMMEKCHOro 3adaHns NPoaeMOHCTPUpPoOBaHa HeCrnocobHOCTb
OTBETUTb Ha BoMpoc 6e3 NOMOLLY aKk3amMeHaTopa. HeaHaHWe 3HauMTenbHON MaTepuana.
MpakTuyeckas YacTb KOMMIMEKCHOrO 3aaHns BbINONHEeHa C MHOTOYMCTEHHbIMU

2 (HeyoBnNEeTBOPUTENbHO) | CYLECTBEHHLIMU OLUIMBKaMM, NOSICHEHUS OTCYTCTBYIOT.

MpeanpuHaTa nonbITka, UCMONb30BaHNSA HEpPa3peLLEeHHbIX TEXHUYECKNX YCTPONCTB UNn
NnonbL30BaHUSA NOACKa3KoW ApYyroro Yernoeeka (BHe 3aBUCUMOCTM OT YCMELHOCTU Takon
NONbITKK).

3.4 CopepxxaHue rocyaapcTBeHHOro 3Kk3ameHa

3.4.1 NepeyeHb BONPOCOB, BbIHOCUMbIX Ha rOCyAapCTBEHHbIW 3K3aMeH

Ne n/n

dopMynnpoBKM BONPOCOB

O6Lwasn xapakTepucTuka HedpTu 1 rasa. Xapaktepucrtmka CoOeMHEHUN, BXOASLWMNX B COCTaB HETU 1 rasa.
dusnyeckune ceoncTea HedpTel. MeToabl pasgeneHus yrineBogopoaoB 1 ornpeaeneHms CBOMCTB U cocTaBa
HedTW. [MepcnekTUBHbIE HanpaBreHUs Ppa3BUTMS TEXHOMNOMMIN OpraHMYeCcKoro U HedhTEXMMUYECKOro CUHTE3a.
MpuyHUMNBI «3ENEHON XUMUNY.

OcHOBHbI€e rpynnbl ICXOAHbIX BELLECTB ANA NPOMbILLIIEHHOCTU OpraHMYeckoro cmHTesa. [NpombiwneHHble
cnocobbl nonyyeHusa napaduHos (C1-C20): n3 npupogHoro rasa (metaH), abcopbLMoHHO-pedpaKkLMOHHBLIM
pasgeneHvem NonyTHOro rada npu gobeive Hedptn (C3—C5), kapbamugHon genapaduHnsaumnenn KepoCcUHOBBIX
n rasonnesbix dpakumm HepTn (C10-C20).

OcHoOBHbIe rpynnbl ICXOAHbIX BELLECTB AN NPOMbILLNEHHOCTU OpraHn4Yeckoro cuHTesa. Nuponus
yrneBoAoOpOAOoB, Chipbe AN nuponu3aa. NMpombiwneHHble cnocobbl nonyyeHus oneduHos (C2H4, C3H6,
C4H8).




OcHoOBHble rpynnbl NICXOOHbIX BELWEeCTB ANndA NPOMbILLIEHHOCTU OpraHNn4eCcKoro cuMHTesa. I'Ionyqume
apomMaTuyecKkux yrnesoaoponos (69H3OJ'I, TOyon, KCunomnbl, Ha(bTaﬂI/IH)Z KOKCOBaHWME Ka-MeHHOro yrn4,
BblgeneHne 13 Xnakmx npogykrtoB nmposrnnsa yrnesoaoponos, KaTanuTu4eckum pM(bOpMI/IHF.

OcHoOBHble rpynnbl NICXOOHbIX BELWEeCTB AndA NPOMbILLIEHHOCTU OpraHn4eCcKoro cuMHTesa. I'Ionyqume
aueTuneHa. Kap6m,cle||7| MeTon nony4vyeHua. |_|I/IpOJ'IVI3 MeTaHa, TeEXHOJIOINA OKUCITUTENbHOro NMposrin3a MmeTaHa.

OcCHOBHble rpynnbl NCXOAHbIX BELWECTB ANd NPOMbILLIIEHHOCTU OpraHNn4ecKoro cuMHTesa. rlpOMbILIJJ'IeHHoe
nony4yeHmne okcmga yrnepoga n CMHTe3-rasa. KOHBepCMH MeTaHa C BOOAAHbIM NapoMm.

AnekTpodunbHoe npucoeamHeHme AE K M30nMpoBaHHbIM ManononspHbIM U HEMONAPHbLIM KPaTHbIM CBSA3AM.
BnusaHue samecTuTenei y HeHacbILEHHOro aTtoma yrnepoa Ha CKOpPOCTb peakLMn, KOHKypupytoLlee OeicTBue
pacTBOpPUTENS B peakuusax ranoreHmpoBaHns. CTpoeHne kapbokaTUOHOB M UX OTHOCUTENbHAsA YCTOMYNBOCTD.

PeakumoHHas cnocobHOCTb kapboHMBHOW FPYNnbl B peakumsx npucoeanHeHus. a,B-HenpeaeneHole
anbgernabl N KeTOHbI Kak ambuaeHTHble anekTpodunbl. BnvsiHve kaTanmMsaTtopa Ha HanpaeneHue npolecca
npucoeanHeHns peakTMBoB [PUHbSPA K LMKIMYECKUM HENPEAEeNbHbIM KETOHAM.

CeoboaHo-paamnkanbHoe 3aMelleHne SR B psay ankaHoB M pagvkanbHoe npucoeauHeHne AR B psay
ankeHoB. CTaammn peakummn: MHALMUPOBaHNE, POCT 1 06pbIB Lienu. dranyeckoe 1 XMmmniyeckoe
nHuumMmpoBaHue. OTHOCUTENbHAas CTabUNbLHOCTb NPOMEXYTOYHbIX PaauKarnos.

10

Peakuun anekTpodmnbHOro 3ameLLeHns B apomatuyieckom psigy. CunbHele U cnabble anekTpodunsi.
O606LLEHHbIA MEXaHU3M peaKLuii NpucoeauHeHns-oTLLenneHns B SEAr: cTpoeHue O- 1 TT-KOMMIEKCOB.
MpaBuna opneHTaumm B 6€H30M1bHOM KOMbLIE C TOYKM 3PEHUST CTAabUIbHOCTM apeHOHNEBBIX MOHOB.

11

B-OnumMuHupoBaHue. Xapaktepuctuka mexaHnamoB E1, E2, E1cB. CTepeocneundmnyHOCTb peakumm.
KoHKkypupylowmne peakumm aHMOHOTPOMHOW 1,2-MUrpaummn n HykneogunbHOro 3ameLLeHnsi. 3aBMCMMOCTb
MexaHu3ma peakuuin ANMMMHMPOBaHUS OT CTPOeHWUs cybcTpaTa, NpMpoabl OCHOBAHUSA U MOHU3UPYIOLLIETO
pacTBopuTens.

12

Obwasa xapaktepuctuka mexaHmamoB SN1 n SN2 (MexaHu3m, npodunb, CKOPOCTb peak-uumn). Pauemmsaumsa n
BanbAeHoBckoe obpalleHue. BnuaHme pactsoputens Ha ckopocTb SN2 peakumn. MloHusaums cybectparta npm
SN1 peakuusx.

13

MpuknagHoe 3HaYeHne peakumii SNMMUHUPOBaHNS B OPraHUYeCKOM CUHTE3€e. QNUMUHUPOBAHWE Npu
nvponuse.

14

TeopMM KMCINOT 1 OCHOBaHWMN. KJ'IaCCVI(bVIKaLI,I/Iﬂ KaTarinTn4eckmnx npoueccoB KUCITOTHO-OCHOBHOIO TUna.
anBe,D,VITe npumMmepbl, nmerwne npomMmbliLLIIIeHHOE 3Ha4YeHne.

15

O6Lwasn xapakTepmucTmKa NpPoLLEeCCoB ranoreHMpoBaHMs OpraHN4ecknx CoeamHeHnn (paavkanbHo-LenHoe
XINOpUpOBaHME, TEXHOMOTUS XMOKO- 1 ra3odasHoro XrnopupoBaHUsl, MOHO-KaTanMTUYECKOE ranoreHMpoBaHue).
Mpumepsbl.

16

FanoreHMpOBaHme apeHoB. I'anoreHMpyrou.wle areHTbl. MexaHnam peakuun ranoreHnposaHud, NnpuMeHdaemble
Katann3aTtopbl, MEXaHU3M UX OencTBuS. raﬂOFEHMDOBaHMe B 60KOByFO Uenb.

17

XapakTepucTuka NpoLeccoB rMMaponmaa 1 LenovYHoro AernapoxnopupoBaHust XrnopnponsBoaHbIX. XropHbI
MeTOoZ NoNyYeHUs anuxnopruapuHa n rmuuepvHa. NponsBoacTBO 0-OKCMAOB.

18

Peakunmn HUTPOBAHUA apeHOB KaK TUNU4YHbIe peakunn SJ'IeKTpO(.bVIﬂbHOFO 3aMelleHnd, MmexaHn3m. HI/IprPOU.I,VIe
areHTbl. HVITpOBaHVIe ©eH3ona n ero NPON3BOAHDbIX. HI/ITpOBaHVIe Had)TaJ'IVIHa. I'Ionyqume
I'IOJ'IVIHVITpOCOGD,VIHeHVIVI.

19

XapaKkTepucTuka npoLeccos rugpaTaumn. Mugpatauus oneduHoB, NPSAMON U CEPHOKUCTIOTHBIN CUHTE3 crupTa.

20

XapakTepucTuka npotiecca aTepudmrkaumy (TeopeTmyeckne OCHOBbI, CUHTE3 3hMPOB KapOOHOBBIX KUCHOT).
Katanua cepHou KMcnoTon, cynbOKaTUOHUTOM.

21

XapakTtepucTvKka NpoLeccoB ankunmpoBaHWUs opraHUyecknx coeguHeHun (knaccudumkaums peakumm
ankunupoBaHus, ankunupyoLme areHTbl U KaTanu3aTopbl, MeXaHn3Mbl). XUMUS Y TEXHO-NOTNs
ankunupoBaHusa n3obyTtaHa byTuneHamu.

22

XnMus n TexHonorus ankmnnpoesaHna apomMmaTn4eCcKkmnx COEUHEHUN. AJ'IKI/I.I'II/lpyPOLLI,I/Ie areHTbl, MexaHn3m
peakunn ankmnmpoBaHuA. nOﬂVIaﬂKI/IﬂVIpOBaHMe. I'IpmmeHeHme NpPOAYKTOB. Mo6oyHble npoLecchl -
n3omepunsauna ankmnupyrowero areHta U KOHe4YHbIX NpoayKTOB.

23

AuunupoBaHue apeHoB no ®pugento-Kpadtcy, auunvpyoLime 1 areHTbl, 0COGEHHOCTM MeXxaHU3mMa peakumn
auUNMpPOBaHUS.

24

XapakTtepucTvka peakuuin 1 NpoLecCoB HUTPOBAHMWSA: HUTPYIOLLME areHTbl, HATPOBaHWe napaduHoB U
apoMaTNYECKNX COeOUHEHWN.

25

XMUsi 1 TEXHOMNOIMS NPOLIECCOB CyNbhaTMpoBaHUSA CNMPTOB U OnedunHOB, areHThbl. [Mpo-n3sogcteo MNAB Tuna
ankuncynbgaToB, TEXHONOrMYeckas cxema.

26

XapakTtepu1cTiKa NpoLeccoB CyrnbdunpoBaHns oriedUHOB U apoMaTnyeckmnx coegnHeHmn. OcobeHHoCcTH
peakumii 1 NPOLLECCOB CyNbGOXIIOPUPOBAHNSA 1 CyNbGOOKUCIIEHUS.

27

CynbduposaHue apeHoB. Cynbdupytome areHTol. MexaHnam peakunn. KnuHeTnyeckmi un
TEPMOLMHAMMNYECKMIA KOHTPOSb B peakLumm cynbgupoBaHus Ha npumepe HadtanmHa. OcobeHHOCTM pe-akuum
CynbUpPOBaHUA NPON3BOAHbLIX 6eH3ona, HadTanMHa u aHTpaxmHoHa.

28

XapaKTepVICTVIKa npoLeccoB OKMUCNeHund yrnesogopoaos. OcHoBHble KncnopoagocoaepXxatwme npoayKrbl
Hed)TeXVIMVIVI. Cxema KYMOJIbHOIro metoga nojiy4eHus ¢)eHona M aueToHa

29

OcobeHHocTH peaKLl,VIVI OKUCIeHUA B pAaay apoMaTn4ecknx coeanHeHun. OkucneHne NpPoOn3BOAHbIX 6eH3ona,
Ha(bTaﬂMHa M aHTpaueHa. an/IMeHFleMble OoKucnnuTenun n peakumm oKMcneHuma B 6okoBon Lenu apoMaTn4ecKknx
COEUHEHUN U peakunn oKncneHna apomMmatTndyecknx Kkonew, npumMmepbl.




OcoBEeHHOCTM peakuuii BOCCTaHOBIEHUS (TMapUpoBaHns) B psay apoMaTUyecknx coeauHeHuin. MpumeHaemble

30 BOCCTaHOBUTENU, kKaTanua. MNpuMepbl NPOMBILLIEHHOrO XUAKOMAa3HOro, ra3o-jas3Horo rmapnupoBaHus.

31 TeXHVI‘-leCK?ﬂ knaccudukaums kpacutenen. CBonctea, npUMeHeHne 1 0COBEHHOCTN XU-MUYECKOTO CTPOEHUS
KpacuTenen pasnmnyHbiX KNnaccos.

32 OcHOBHbIe NPOMbILLNEHHbIE cnocobbl NonyyYeHus Bogopoaa. OuncTka ra3oB OT cepoBoaopoaa U ABYOKUCU
yrnepoga.
OcCHOBHble CTaauu CMHTE3a aMMuaka U3 asoTHO-BOAOPOAHON cMecu. TeopeTudeckne oc-HOBbI NpoLecca

33 CYMHTe3a aMmMmmnaka. BrnusaHne TexHonornvyeckux napameTpoB Ha npouecc cuHTe3a ammun-aka. KatanvsaTtophbl B
Npou3BoACTBE aMMUaKa.

34 Mpon3BoaCTBO a30THOWM KUCNOThl N3 ammuaka. OCHOBHbIE CTaauM NpoLiecca C XapaKTeprUCTUKON
obopypoBaHus. TeopeTnyeckme OCHOBbI OKMCNEHMS aMMuaka. KatanusaTopbl okucneHums.

35 MeTogab! KOHLIEHTPMPOBAHMS ?SOTHOﬁ KMCMOTbI C NOMOLLbIO BOAOOTHUMAIOLLMX al’eHTOB.vnpﬂMOVI CUHTE3
KOHLEHTPYPOBaHHOM a30THOM KUCNOTbl. OCOBEHHOCTY NPOTEKAHUS XUMUYECKUX pPeaKLMi.

36 lMony4yeHne cepHOI KMCNOTbl KOHTAKTHBIM cnocobom. TeopeTuyeckme OCHOBLI NMpoLiecca ropeHus
cepocogepxatlero ceipbs. OCHOBHbIE annaparbl Ans obxuvra kondyegaHa, cepbl.

37 OuncTka 06xMroBoro rasa B NpOM3BOACTBE CEPHOM KUCMOThI KOHTAKTHbIM cnocobom. OK1CreHne cepHNCTOro
rasa o cepHoro aHrugpvaa un abcopbumsa cepHoro aHruapuaa.

38 MeTogbl nony4yeHus conaHomn knucnotel. ABcopbumsa xnopmctoro Bogopoaa Bogon. MNpuHumn paboThbl
abcopbepa.

39 SﬂeKTpOXVIMIfI‘-IeCKVIVI cnoco6 nony4eHus wenovm. OCHOBHbIE U MOBOYHBLIE MPOLIECCHI NPOM3BOACTBA
KayCTM4eCKOW COAbl ANIEKTPOITN3OM.
AMMMaYHbI cnocob NonyvyeHnst KanbLUMHUPOBAHHOW COAbI: OCHOBHbIE CTaauM npouecca. O4uncTka paccona u

40 hU3UKO-XMMUYECKME OCHOBBI OBXUra n3BecTHsKa. AMMOHM3auns paccona n kapboHnsaums
aMMOHM3NPOBAHHOIO paccona.

a1 KanbuuHmpoBaHue cbiporo rugpokapboHaTta HaTpusi B NPOM3BOACTBE KanbLMHUPOBaHHOW coabl. PereHepauns
ammuaka v guokcuaa yrnepoga

42 Mpon3BoOACTBO 3KCTPaKLMOHHOM POCOPHOM KUCNOTbI AUrMapaTHLIM METOA0M, nony-rMapaTHeIM 1
aHrMAPUTHBIM MeToaamu. pon3BoACTBO KOPMOBOTO NpeLMnNUTaTa U3 3KCTPaKLMOHHON (POCOPHOIN KUCMOTHI.

43 docdopHble yaobpeHus, OCHOBHbIE BUAbI, UX XapaKTepUCTUKA.

a4 XapaKkTepuCcTUKa OCHOBHBIX BUOOB a30THbIX YyA0OpeHuit. MNpon3BoacTBo cynbdaTa aMMOHNS U3 KOKCOBOTO
rasa, n3 runca. PM3mnKo-xMMmMyeckme OCHOBbLI CUHTE3a Kapbamunga.

45 MponssoacTeo aMMVIvaHHOVI CenuTpbl HenTpanuaaumen asoTHON KUCNOTbl aMmuakoM. [NonyyeHre ammmayHon
CenuTpbl KOHBEPCUEN HUTPaTa KanbLmsl.

46 XapakTepucTuka Cbipbsi 4518 NPOU3BOACTBA KanunHblX yaobpeHun. OCHOBHbIE MeToAbl NPou3BoACTBa Xnopuaa
Kanus, cynbgaTa kanvs.

47 OCHOBHbIE BUAbI CNOXHbIX yAobpeHui. MNMonydyeHne HUTpaTa Kanms KOHBEPCUOHHbIM MeTogoM. ObLuas
XapaKTeprCTMKa a30THOKUCIIOTHBLIX METOA0B NepepaboTkn pocthaTHOro chipbsi Ha yao0bpeHus.

48 Pepokc-npouecchbl B TEXHOMOMM HeopraHM4eckunx BellecTs. [naHmpoBaHme pefokc-npouecca ¢ NOMOLLbIO
anarpamm Jlanrmiopa, ®pocta m MNyp6e.

49 MpumeHeHune KOOPAMHALMOHHBIX COEONHEHUI B XMMUYECKOWN TEXHOMNOrMN. 3aKOHOMEPHOCTU B YCTOMYNBOCTHU
KOOPAMHALUMOHHbIX coeanHeHni. Mpouecchl 3amMeLleHms NMraHaos.

50 OnekTponuTUyeckoe nony4yeHne HeopraHMYeckux BellecTs. XMMUKO-TEXHOMNOrM4Yeckne pac4eTsbl B npoLieccax

anekTponuaa.




3.4.2 BapuaHTbl TUNOBbLIX KOHTPOJIbHbIX 3a4aHUN, BbIHOCUMbIX Ha rOCyAapCTBEHHbIN IK3aMeH

1. MpeanoxunTte kaTanM3aTop U TEXHOMOMMYECKYI0 CXeMy MONyYeHNs 3TUNEeHoKeuaa U3 aTuneHa.

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

3. OnuwnTe OCHOBHbIE 3Tanbl MPOLLECCOB CyNbMUPOBaHUSA U CyNbdaTUPOBaHNS PasfnYHbIX KIaccos
OpraHNYecKknx CoeaUHEHUN. YKaxunte ontumarnbHble napameTpbl
. Npegnoxute TexHonorn4ecky cxemy npounssogcrtea MNAB no peakuuu cynbgaTtupoBaHus.

. [peanoxute TEXHONOrMYECKMe CXeMbl U YCIIOBUSA MPOU3BOACTBA 3TWI- U u3onponunbeHsona.

. Mpeonoxute n oNnULLINTE NPOMBILLIIEHHYIO CXEMY NOMYyYeHUs ruuepuHa.

. Mpeonoxute n onULINTE NPOMBILLINIEHHYIO CXEMY HUTPOBAHWS NponaHa

. Mpeanoxute n onULLINTE NPOMBILLIIEHHYIO CXEMY NOMyYeHUs N300KTaHa.

. OxapakTtepuaynte noboyHble peakuun, KOTopble MOryT NpoTekaTb nNpu Aernapatauun 3,3-aumeTnn-2-
bytaHona. O6bAcHUTE NoYeMy, NPeAcTaBMB MeXaHU3M peakummn Yepes obpasoBaHue nHTepmegmarta u 1,2-murpaumio
ankvunbHom rpynnel. MNpeanoxuTe ycrnosust peakumu.

10. MNMpegnoxuTe Hanbonee paumoHanbHbIA NpoLecc rmgponusa 2-6pomM-3-meTundyTaHa ¢ TOYKN 3peHns
MexaHnamoB SN1 n SN2-peakumin. PaccmoTpuTe BNMsHUE pacTBOPUTENS HA CKOPOCTb peakLmn 1 BbIXo Lenesoro
npoaykra.

11. MNMpeanoxuTe TEXHONOrMYECKY0 CXeMy NMPOU3BOACTBA aMMUAYHOW CENUTPbI HEMTpanu3aumen asoTHON
KMCMOTbl aMMUaKOM.

12. MNpepnoxute n onuwnMTe cxeMy NPon3BoACTBa kapbamuaa.

13. MNpuBegunTe N onuMTE CXEMY BO34YyXOpa3AennTenbHOW YCTaHOBKN.

14. OxapakTepusyiTe NPUHLMNNANbHY CXEMY CMHTE3a aMMuaka M3 a3oToOBOAOPOAHON CMECHU.

15. lNpoaHanunanpynTe paBHOBECUE OKCMAOB a30Ta C pacTBOpaMmn asoTHOWM KUCIOTbI.

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

17. MNpennoxuTe TeXHONOrM4YecKkyto Cxemy NPOM3BOACTBA Xropuaa Kanus ranypruyeckum MeTogoMm.

18. lNpeacTaBbTe cXxemMy OCHOBHOMO arperaTa u OonuLInMTe pexunmM ero paboTbl NpU CUHTE3e ammuaka.

19. O6bsAcHUTE NpUHLMN paboTbl KanbuMHaTOpa.

20. O6bACHMTE NPUHLMN PaboTbl CTaHLUUM AMCTUNNSALMSA B NPOLECCe NONyYeHUst KanbLMHUPOBAHHOW COAbI.

21. MNpeanoxunTte cnocobbl O4YNCTKN OTXOASILLNX ra3oB B TEXHOMOMMN CEPHOM KUCMOTbl KOHTAKTHBIM CNOCo6oM.

22. MNpeanoXxnTe anekTPOXUMUYECKMIA CNocob Nony4YeHns KayCTUYEeCKOW Coabl, OXapaKkTepuayn-Te 4OCTOMHCTBA
W HegoCTaTKn NpeanoxeHHoro Bamu cnocoba.

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

24. OnuwwmnTe TEXHOMOMNIO NONYyYeHNs a30THO-BOOOPOAHOW CMeCcH M3 NPUPOLHOro rasa.

25. MNepeuncnute TpeboBaHWs, NpeabsaBnsieMble K CITOXHbIM yaobpeHusim. lNMpuBegnTe cxemy a3oTHOKUCIOTHOIO
pasnoxeHus ocgaTHOro Cbipbsi C BBIMOPaXXUBaHNEM HUTPATa KarnbLus.

©O©oo~NO O b

4 OCOBEHHOCTHM NPOBEAOEHUA TOCYOAPCTBEHHOIO 3K3AMEHA

4.1 OcobeHHOCTH npoeegeHUs rocygapcTtBeHHoOro akaameHa Aans nuy c orpaHnY4eHHbIMU BO3MOXHOCTAMMU
340poBbA

OcobeHHOoCTH NpoBeAeHNs rocyaapCcTBEHHON aTTecTauun Ans nuu, ¢ orpaHUYeHHbIMU BO3MOXHOCTAMM
3[,0pOBbS pPerfnaMeHTUpyrTCa pasaenom 7 nokanbHoOro HopmatmeHoro akta ClMeryrnTh «MonoxeHve o
rocygapcTBeHHOW MTOroBon atrecTaumu no obpasoBaTternbHbIM NporpaMMaM BbiCLIEro 06pa3oBaHUsA».

4.2 Mopsipok nogavn U paccMOTpPeHUs anennsauumn

Mpoueaypa anennsaumm No pesynbTaTtam rocy4apCTBEHHbIX aTTeCTaUNOHHbIX UCNbITAHWUI pernameHTupyeTcs
pasgenom 8 nokanbHoro HopmaTueHoro akta Cr6rYTMTL «NonoxeHne o rocyaapCTBEHHOM MTOFOBOW aTTecTauumn no
obpasoBaTenbHbLIM NPOrpaMmam BbiCLLErO 06pa3oBaHUS».

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

5.1 YyebHasa nutepartypa

ABTOp 3arnasue MN3paTenbcTBO | [op n3paHua Ccbinka
6.1.1 OcHOBHas y4ye6Hasa nuTepaTtypa
BesnpossaHHbIX A. B., | Teopus xummnyeckux http://publish.sutd.ru/
Mwuxannosckas A. I1., NpoLLeccoB OPraHNYecKoro tp_ext_inf_publish.ph
Hosocenos H. I, cuHTesa. Peakuun, Cne.: crnerynTn 2015 p?id=2687
Abpamosa E. C. NPUBOASLLNE K UBMEHEHUIO

YrnepoaHoro ckeneta

CaHHukoBa, H. 0., O06Lwasa xmmm4yeckas BopoHex: BopoHexckuin https://www.iprbooks
Iy6uH, A. C., KyliHup, | TEXHOMOMMSt U XMMUYECKNE rocyapCTBEHHbIN hop.ru/137489.html

A. A., Hukynuh, C. C., | peakTopbl (Teopusi 1 yHUBEpCcUTeT 2023

CyxaHos, 1. T. npakTuka) VHXXEHEPHbIX TEXHOMOruiA




LWeanés, 1O. B.,
opnywko, A. A.

O6Lwas xmummnyeckas
TexHonorusa. Y.2.

Tomck: Tomckumn

https://www.iprbooks
hop.ru/134332.html

MPOMBILLTIEHHbIE XMMUKO- NONNTEXHNYECKUIN 2020
TeXHonorm4yeckune npoLecchbl yhuBepeuTet
Kucenes, A. M. Xumuyeckasn TexHonorus CankT-MeTepbypr: CaHKT- http://www.iprbooksh
OpraHuMyecknx BeLecTB MeTep6yprekuii op.ru/102584.htmi
rocyaapcTBEHHbIN 2017
yHuBepcuTeT
NPOMBILLNEHHbIX
TEXHOMOIrMN U au3anHa
Mwuxannosckas A. IT. TeopeTunyeckne oCHOBbI http://publish.sutd.ru/
TEXHOMOrMN OpraHN4ecknx n Cankr-TeTepbypr: tp_.ext_inf_publish.ph
HeopraHM4eckux BeLLecTs. Cr6rynTA ' 2022 p?id=202202
MexaHu3mbl opraHnyeckmx
peakuunn
Kucenes A. M., Xvmnyeckas TexHonorns http://publish.sutd.ru/
[aweHko H. B. OpraHn4yecKnx n tp_ext_inf_publish.ph
HEeOopraHN4YeCcKnx BeLLLECTB. p?id=2019328
XuMmndeckasi TexHonorusi CaHKTJTeTep6ypn 2019
HeopraHM4eCcKnx BELLIECTB. cneryntg
CoeanHeHus HaTpus, kanus,
Mean, CTPOHLMS, LIMHKa U
bopa
CawvnHa E. C., Xvmuns pactesopuTenen Cankr-leTenbvor http://publish.sutd.ru/
Mwuxannosckas A. I1., CHGWH?',D,yp ) 2020 tp_ext_inf_publish.ph
HoBocenos H. IT. p?id=202001
CobaukmHa, T. H., Xumunyeckasa TexHonorus https://www.iprbooks
Metpos, E. C., OpraHnyecKkmnx BeLecTs KasaHb: KasaHckui hop.ru/95061.html
BapaHosa, 10. B., HaLMOHASbHbIN
Axppeesa, I. B., nccrnenoBaTenbCKuii 2018
Kyapuna, H. B., TEXHOMNOMMYECKMIA
MyxameT3saHoBa, A. A., yHuBEpcuUTeT
MvnbmaHoBa, P. 3.
Kucenes A. M., XvMmnyeckasa TeXHonorns http://publish.sutd.ru/
NaweHko H. B. OpraHnyecknx un tp_ext_inf_publish.ph
HeopraHW4ecknx BeLLEeCTB. ) p?id=2019327
XvMuyeckasi TEXHOMorus Cankr-Tetepbypr: 2019
HeopraHM4eckunx BeLLecTB. cnerynta
CoeguHeHnss antoMnHuS,
CBWHUA, TUTaHa n asoTa
Kucenes A. M., XnmMmunueckas TeXHonorns http://publish.sutd.ru/
NaweHko H. B. OpraHnyecknx un tp_ext_inf_publish.ph
HeopraHU4YecKnx BeLLeCTB. p?id=2019326
XuMunyeckasi TeXHOMorms CankT-MeTepbypr: 2019
HeopraHM4eckunx BeLLecTB. cneryntg
CoeguHeHus dtopa, xnopa,
6poma, noga, MmapraHua,
Xernesa, kobanbTa 1 HUKens
MNopnywko, A. A., O6was xummyeckas https://lwww.iprbooks
LLisanés, 1O. b. TexHonorusa. Y.3. TexHonorus Tomck: ToMCKuUM hop.ru/134895.html
kaTanusaTtopoB. MeTtoapl NONUTEXHNYECKUIA 2021
NPUroToBrNeHUs yHMBEpCUTET
KaTanusaTopos
Kucenes, A. M., Xumunyeckasa TexHornorus http://www.iprbooksh
HaweHko, H. B. OpraHNYecKmx u CarikT-Tetepbypr: QaHKT' op.ru/102588.html
HeopraHM4eckunx BeLLecTB. I'IeTep6yprC|<vw|w
XuMuyeckasi TEXHOMOrus rocyAapcTBeHHbIN 2019
HeopraHM4eCcKkux BELLECTB. yHuBepcuTeT
CoeauHerus docdopa, NPOMBILLNEHHBIX
MbILLLSKA, CEpbI M XpOMa TEXHOMOrnMn 1 An3anHa
Leanés, 1O. B., O6Lwas xummnyeckas . . http://www.iprbooksh
Mopnyweko, A. A. TexHonorus. Y.1. Tomck: TOMCKMMV 0p.ru/96108.htmi
XUMUYECKIE MPOLIECCHI 1 MOSINTEXHUYECKNI 2019
peaKTopbI yHuBepcuTeT
6.1.2 [lononHuTenbHasa y4yebHas nutepatypa
Cawwuna E. C. MeTtoabl uccnegoBaHus c A VDI http://publish.sutd.ru/
00BLEKTOB HEOPraHN4YeCcKoro aHKkr-1 leTepoypr. 2021 tp_ext_inf_publish.ph

CuUHTE3a

crerynta

p?id=20217




CawwuHa E.C.

OCHOBbI NPOEKTUPOBaHMS
npeanpuATUiA OpPraHnYecKoro
cuHTe3a. MeToanyeckue
yKa3aHusi K KypcoBOMY
NPOEKTUPOBaHMIO

http://publish.sutd.ru/
tp_ext_inf_publish.ph
CaHkr-lNeTepbypr: p?id=202003

CrerynTa 2020

Mbi3HukoB J1. B.,
CkpunHukosa T. A.

MpumeHeHWe NPoayKTOB
OCHOBHOIO ©
HedpTeXMMUYECKOro CMHTEe3a

http://publish.sutd.ru/
2024 tp_ext_inf_publish.ph
p?id=2024184

Cankr-leTepbypr:
crnerynta

BypuHckas A. A.

Skonoruyeckue npobnemsbi

Cankr-MeTepGypr: http://publish.sutd.ru/

NPOM3BOACTB OPraHNY4eCcKnx 2020 tp_ext_inf_publish.ph
N HEOPraHU4YeCKNX BeLLEeCTB cnerymti p?id=202026
Kucenes A. M. Xummyeckasa TexHonorms http://publish.sutd.ru/
OpraHnyecknx un tp_ext_inf_publish.ph
2id=
HeopraHN4YecKnx BeLecTB. Cr6.: C6rYMTL, 2017 p?id=2017173

YacTtb 1. Xumnyeckasi
TEXHOJIOTMS1 OPraHN4YecKnx
BewecTB. Kypc nekuuin

BypuHckas A. A.,
CamoxBarnosa H. B.,
KyopsiBuesa E. B.

Okonornyeckne npobnemol
NPOU3BOACTB OPraHNYeCKmX
N HEeopraHM4YecKnx BeELLECTB

http://publish.sutd.ru/
2020 tp_ext_inf_publish.ph
p?id=202027

CaHkr-leTepbypr:
crnerynta

Mwuxannosckas A. I1.

TeopeTquCKme OCHOBbI
TEXHOJI0rMM opraHn4ecKknx

http://publish.sutd.ru/

Cankt-MNeTepbypr: tp_ext_inf_publish.ph

BewecTs. OCHOBHbIE CnerynTA 2020 p?id=202002
NOHATMSA
Kucenes A. M., Xnmnyeckasa TexHonorns http://publish.sutd.ru/
[awenko H. B. OpraHuyecKkmx n Cre.: crieryntg 2018 tp_ext_inf_publish.ph
HeopraHU4YecKnx BeLecTs p?id=2018139
CawwHa E.C. OCHOBbI MPOEKTUPOBAHUSA http://publish.sutd.ru/

npeanpuaTui
HeopraHM4ecKkoro CMHTe3a

Cankt-MNeTepbypr:

CrsrynTa 2020 tp_ext_inf_publish.ph

p?id=2020207

5.2 Nepe4veHb npodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
1. Bubnuorpaduyeckas n pecpepatmBHasa 6a3a faHHbIX Scopus [ONekTpoHHbIN pecypc]. URL:

http://www.scopus.com

2. ONeKTpoHHbIN KaTanor 6ubnuotekn CIIYMTAO http://publish.sutd.ru/

3. OnekTpoHHbIN KaTanor «Hay4yHble xxypHansl CITYITO»:http://journal.prouniver.ru/glavnaya/

4. DneKkTpoHHO-6MbnMoTeyHasa cuctema elibrary. http://elibrary.ru

5. ®epgepanbHOE areHTCTBO MO TEXHUYECKOMY perynupoBaHuio u metponoruu (PocctaHgapT) [ONeKTpoHHbIN
pecypc]. URL: http://www.gost.ru/wps/portal/

6. NHdopmaumoHHas cuctema «EamMHoe okHO JocTyna kK o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc].
URL: http://window.edu.ru/)

7. XKypHan «PoccUCcKMn XMMMYeCcKnin XypHan xummnyeckoro obwectsa um. [1.1. Mengeneesan.
(http://lwww.chem.msu.su/rus/jvho/).

8. XXypHan «M3BecTusa By30oB. Xumus n xummudeckasn texHonorusy. (http://ctj.isuct.ru/?q=node/1442).

9. https://www.ecoindustry.ru/news.htm|

5.3 NepeyveHb NULEH3NOHHOro U CBOGOAHO pacnpoCTpaHAeMOoro NporpaMmMHoOro oéecneveHus
MicrosoftOfficeProfessional
Microsoft Windows

5.4 OnucaHue MaTepMaanO-TeXHM‘IeCKOﬁ 6a3bl, HeoOXxoAMMOW ANs NOAroTOBKU U cAavun rocygapcTtBeHHOro

JK3aMeHa

AyaunTtopus

OcHalleHne

YyebHas ayautopust

CﬂeLI,I/IaJ'II/BMpOBaHHaﬂ mebenb, Jocka
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