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1. O6mue moJ10KeHHA
1.1. PaGoyas mnporpamMma [HcUHMIUIMHBI «TexHojornsi HEOPraHMYeCKHX Bel[eCTB)
paspaboTaHa B COOTBETCTBHE C (helepalbHBIME TIOCYJApCTBEHHBIMH TpeOOBAHUSIMHU,
YTBEPXKIEHHBIMA MPHKA30M MHIHHCTEPCTBA HAayKd H BBICHIEr0 0OpasoBaHust Poccuickon

®eneparmu ot 20 oxrabpsa 2021 r. No 951; macmoprom HaydHoH cmemmansHOCTH 2.6.7.
XuMHYeCKast TEXHOIOTHS.

1.2. U3yyenne IHCHMILIMHBI « TE€XHONOTHS HEOPraHUUECKHX BEIIECTB» OXBATHIBAET LIMPOKUM
KPYT BOIIPOCOB II0 TEOPETHYECKHM ¥ IPHKIAIHBIM OCHOBAM HEOPraHMYECKOH TexHonorud. B
TIPOIIECCE OCBOEHHUS MUCIIMILIMHEL ACIUPAHT JOJDKEH II0Ka3aTh 3HAHUSA COBPEMEHHOTO COCTOSHU
¥ IEPCIEKTHB pa3BUTHS CYIIECTBYIOINEHl OTpaci¥ HayKM H IIPOM3BOACTBa, IOKAa3aTh
TEOPETUYECKHE U MPAKTHUECKHE 3HAHWSA, yMEThb JaTh OOLIYI0 M IETAIBHYIO XapaKTepUCTHKY
IPOM3BOJCTBA DPA3JMYHBIX HEOPraHWYECKHX IPOAYKTOB, YMETh CBSA3BIBATE MPOOJIEMEL
TEXHOJIOTMYECKOTO IIJIaHa C PEIIEHNEM COIHANTbHO-9KOHOMHYECKUX 3a1aY.

1.3. Ileabro mucuumuHbl «TEeXHONOTHS HEOPraHWYECKMX BEIIECTB» SBILICTCA CO3JAHHE
aCOMpaHTaM  yClIoBHil UL NPHOOpETEeHHs  HEOOXOMMMOro IS OCYIIECTBICHHA
po(heCCHOHATPHON NEeATENbHOCTH YPOBHSA 3HAHWH, YMEHHUHM, HABBIKOB, ONBITA NEATEILHOCTH B
00JIaCTH TEXHOJIOTHMHM HEOPTaHMYEeCKHUX BEIIECTB, & TAKXKE COBPEMEHHBIX M IEPCIEKTHBHBIX
HAIpaBJIEHU# B CMEXHBIX 00JacTAX M IHOATOTOBKH K 3allUTE MUCCEPTAlld Ha COUCKAHHE
YUSHOM CTETIIeHH KaHUaTa HayK.

1.4. 3anaqamn AHCHHIIJIHHBI «Texuomorus HEOPTaHUYCCKUX BEIMIECTBY» ABJIAIOTCI:
= erIy6HCHHOe H3YYCHHE TCOPCTUYCCKUX W METONUYCCKHX OCHOB B 001aCTH TEXHOJIOTUHU
HEOPraHNYICCKUX BCINCCTB,
- (bOpMI/IpOBaHI/Ie CrocoOHOCTH K KpUTHYECKOMY aHalln3y H OICHKC COBPEMCHHBIX
HaY4IHBIX ILOCTI/I)KCHI/Iﬁ B 00JIaCTH TEXHOJOTHUHU HEOPraHUu4YCCKUX BCIECTB,
- O6yq€HI/IC IIPUHIUAIIAM pa3pa60TKH U yIpaBJICHHs TCXHOJIOTUYECKUMHU ITPOIIECCaMH.

1.5. MecTo AHCHMINIMHBI B CTPYKTYype IpOrpaMMbI ITOATOTOBKH HAy4YHBIX H Hay4dHO-
MeJaroruecKuX KaapoB B aCIIUpaHType.

IucrummuHa «TeXHOIOrus HEOPraHWYeCKUX BEIIECTB» OTHOCHTCS K 00pasoBaTelIbHOMY
KOMIIOHEHTY [IPOTPaMMBI IOATOTOBKH HAyYHBIX ¥ HAyYHO-IIENArOrM4YEeCKHX KalpoB B
aCIUpaHType 10 HaydyHOM crenuanpHOCTH 2.6.7. TexXHOIOTHS HEOPraHWYECKHX BEIIECTB.
TucrunmHa « TeXHONOTHs HEOPraHMYECKHX BEIIECTBY Pealn3yeTcs Ha TPEThEM IOy 00ydeHHs
B aCIUpaHType M HampaBlieHa Ha paclIMpeHHe H yrIyOleHWe 3HaHWM, IONyIeHHBIX
06y4arOIIIMICS TIPK U3yUeHHH MPEIIECTBYIONX TUCIMIIKHE, B TOM YHCIEe HEOPraHHICeCKOH,
OpraHnYecKou, (u3uUeckol, aHAaNIUTHYECKOM XUMWH, o0Ime XWMHYECKOM TEXHOJIOTHUH,
TIPOIIECCOB U aNllapaToB XMMHUECKON TEXHOJIOTHH, 8 TAKXKE CIICIHAIPHBIX IUCIUIIIAH

1.6. Bxomsple TpeGoOBAHUSA [ OCBOCHHs WCIMIUIMHBI, [PEABAPUTEIBHBIC —yCIOBHSL.
[IporpaMma AUCIUILTHHBEI «TEXHONOTHS HEOPraHWYEeCKWX BEIIECTB» IPEINONAraeT, 9To
o6yJaromuecss UMEIOT TEOPETHUYECKYIO M MPAKTHUECKYI0 MOATOTOBKY B OOJIACTH TEXHOIOTHH
HCOPIraHUICCKHUX BCIIICCTB.



1.7. ®opma ofyueHHs: C WCIONB30BAHHEM Pa3IHYHBIX 00Pa30BATENBHBIX TEXHONOIUH, B TOM
YHCIIe MUCTAHIIHOHHEIE 00Pa30BaTelbHbIE TEXHOIOTHH, 3IEKTPOHHOE 00yUeHue.

1.8. SI3bIk 00y4eHusi: pycCKui

1.9. /st ycrenmHOro yCBOSHHS QUCIUIIIMHEL ACITHPAHT JOJKEH

3HATh:

- OCHOBHEIE 3aKOHOMEPHOCTH XUMHYECKUX IIPOLIECCOB; - OCHOBHBIC XUMHUIECKHE IIPOU3BOJCTBA,
- OCHOBHBIE MTPUHITUAIIB OPraHU3allM} XUMUYIECKOT0 IIPOU3BOJICTBA, €0 CTPYKTYPY;

- METOJBbI ONTHMHU3ALNN XUMUKO-TEXHOJIOTHUYECKUX MIPOLECCOB C IPUMEHECHHEM 3MITUPUIECKAX
U PU3UKO-XUMHUECKHUX MOZEIEH;

- OCHOBLI TEOpHH [pollecca B XHMHYECKOM pEaKTOpe, METONOJOTHIO HCCIEI0BaHU
B3aMMOZIENCTBHS [TPOIIECCOB U XMMHUUECKUX IIPEBPAIIIEHUH,

- OCHOBHEBIE [TOHSTHS TEOPUH YIIPABIECHUSA TEXHOIOTHYECKUMH IIPOIIECCaMH;

yMeThb:

- BHIIONHATH MAaTePHANBHEIE, TEIJIOBBIE W KOHCTPYKTHBHBIE pacd€Thl, BHIOMPATH K
000CHOBEIBATH PAIMOHAIBHYIO TEXHOJOIMYECKYIO CXEMy IIPOM3BOJCTBA IPONYKTa, OLECHUBATH
SKOHOMHUECKYIO H TEXHOJOTHUECKYIO 3()(hEKTHBHOCTE IIPOU3BOJCTBA, UCIIONIB30BATh OCHOBHEIE
XMMHUYECKHE 3AKOHBI, CIPABOYHBIC [AHHBIE JJII pEIICHUS 3a7ad CHHTE3a pasIHYHBIX
COeIMHEHNUH, IPOBOIUTH KAYECTBEHHBIH U KONMYECTBEHHBIH aHaINn3 C IIOMOIIBIO XUMHUIECKUX H
(GU3MKO-XUMUIECKHX METOMIOB;

BJIAJETh:

- METOIaMH TEXHOJOTHUECKHX PacuéToB MPOLECCOB, a TakXKe OTAESNbHBIX Y3JIOB U JeTalei
XHEMHYECKOT0 000pyI0BaHUS;

- HAaBBIKAMH ITPOCKTUPOBAHUS XUMUYECKOH anmnapaTypbl;

- METOJAMH IIPOBeIeHUS PU3NKO-XUMUIECKOT0 aHAIN3a CBIPbs M XUMUIECKHX IPOYKTOB,

- OOmMME IPUHIUIIAME W TEXHOJOTHYECKMMHU NpuéMaMH IIOIyYCHHS HEOPraHUYECKHX
IIPOJTyKTOB;

- MeToJaMu aHanu3a 3G PEeKTUBHOCTH pabOoThl XUMHUYECKHUX alapaToB U IPOU3BOLICTE,;

- COBPEMEHHOHM HAYYHO-TEXHHYECKOM M INAaTeHTHOM uHpopmarmed B 0OmacTH XUMHH H
XUMUYECKOH TEXHOIOIHH.

1.10. Ilnanupyemble pe3yabTaThl 00y4EHHUS - 3SHAHUS, YMCHUS, HAaBBIKH U OIBIT NEATCIbHOCTH,
XapaKTepU3yIolue dSTarbl (OPMHUPOBAHMS KOMIIETEHIMHA W OOECIeUMBAIOIINE JOCTIKCHHE
pes3ynpTaToB, GOPMUPYEMBIE B PE3YIIBTATE OCBOCHHS TUCIIUIIIMHEL:
1. BEITyCKHHUK, OCBOMBINHI MPOrpaMMy acIMPAHTYPEI, JOJDKEH 00JiafaTh CleNyOIIMy
YHHUBEPCATBHBIMYU KOMIIETEHIIUSIMU:
- CHOCOOHOCTBIO K KPUTHUECKOMY aHalIM3y M OIEHKE COBPEMEHHBIX HAyYHBIX
IOCTI)KEHMH, TEHEPUPOBAHWMIO HOBBIX HAEH INpH pPENICHWHA HUCCIENI0BATENbCKUX H
IIPaKTHYECKHX 3a1ad, B TOM YrCie B MeXIACIMITMHEAPHEX obnacTsax (YK - 1);
- CIOCOOHOCTBIO IIPOEKTHPOBATH M OCYIIECTBIATH KOMIIJIEKCHBIC HCCIEIOBAHMSA, B TOM
ypcle MEXIUCHMIUIMHAPHBIE, HA OCHOBE IEJIOCTHOIO  CHCTEMHOIO  HAy4HOI'O

MHPOBO33PEHHUS C FCIIOIB30BAHUEM 3HAHHH B 00JACTH UCTOPHH H ¢umocopun HayKH
(YE~2);



-  TOTOBHOCTBIO y4acTBOBaTH B  pPabOTe  POCCHHCKAX U MEXIYHapOAHBIX
HCCIIE0OBATENBCKIK KOJUIEKTHBOB 110 PEIIEHUI0 HAYYHBIX H HAay4HO-00pa3oBATEIBHBIX
samgad (YK-3);

- TOTOBHOCTBIO FCIIONB30BATh COBPEMEHHBIE METONbl M TEXHOJOTMH HAyJIHOH
KOMMYHHKAIIIH Ha TOCYIapCTBEHHOM ¥ HHOCTpaHHOM s3bIKax (YK-4);

- CIIOCOOHOCTBIO CJIENOBAaTh 3THUYECKHM HOpMaM B IPO(QECCHOHAIBHON HEATCTBHOCTH
(YK-5);

- CIIOCOGHOCTBIO IIAHWPOBATh M PEINAThH 3a1addl COOCTBEHHOTO NMPO(ECCHOHAIBHOTO H
nuunocTHOrO passutus (YK-0).

2. BEITYCKHYK, OCBOMBINKH IIPOrpaMMy acIHpaHTYphI, JIOJDKEH 00nafaTh CleIyoIuMu
001menpodeccHoHaIbHBIMY KOMIIETCHIIAIMIE

- CIIOCOOHOCTBIO X TOTOBHOCTBIO K CaMOCTOATENLHO OCYIIECTBIATH HAYYHBIX-
MCCIIEIOBATENBCKYIO IeATENEHOCT B COOTBETCTBYIOMmEH MPO(eCCHOHANBHOM 00IacTh ¢
HCIIONB30BAHAEM ~ COBPEMEHHBIX ~ METOIOB  HCCIEOBAHHA M MH(QOPMAI[HOHHO-
KOMMyHHKauoHHbIX TexHonoru# (OIIK-1);

- TOTOBHOCTBIO OPTaHHM30BBIBATEH PAGOTy HCCIEIOBATENBCKOTO KOJUIEKTHBA B 00/aCTH
XUMHH U cMexHEIX Hayk (OIIK-2);

- CIOCOGHOCTHEO W TOTOBHOCTBIO K aHammu3y, OOOOIIEHHIO H IyOiIudHOMY
IIPEICTABIIEHHIO PE3Y/BTATOB BbIIONHEHHBIX HaydHBIX HccnenoBanui (O1IK-3);

- CIOCOBHOCTHIO M TOTOBHOCTBIO K HCIIOJIB30BAHMIO Ta00PaTOPHON M HHCTPYMEHTATbHOH
6a3sl 11 monydenus HaydHbiX faHHBIX (OIIK-4);

- TOTOBHOCTBIO K IPEIOJABATENbCKOM AESTEIBHOCTH 0 OCHOBHBIM 0Opa3oBaTeIbHBIM
nporpammam Beicurero o6pazosanus (OIIK-5).

3 BBIIYCKHUK, OCBOMBIIHIT MPOrpaMMy aclHPaHTYPEI, TOJDKEH 00IafaTh CIeNyIOIUMH
IpodeCCHOHAIBHBIMU KOMIIETEHIIUSAMH, OIpeIesieMbIMHA HaNPaBIEHHOCTHIO
(mpodriem) ITporpaMMEI ¥ (WJIH) HOMEHKIATYPOH Hay9HBIX CIICLHATbHOCTEH]:

- CIHOCOOHOCTBIO K CAMOCTOSTETLHOMY IPOBENEHHIO HaydHO-MCCIIEN0BATENBCKOM
paboTEl W TMOJYYEHHIO HAYUHBIX PE3YJIBTATOB, YIOBIECTBOPAIOIMX yCTAHOBICHHBIM
TpeGOBaHMAM K CONEPIKAHHIO JUCCEPTAlMH Ha COMCKAHHE yUCHOH CTEIEHM KaHIuIaTa
Hayk (IIK-1);

- CIIOCOBHOCTBIO TONy4aTh HAYYHYIO MH(OPMALMIO M3 Pa3IHIHBIX MCTOYHHKOB, 0a3
IAHHBIX U yMeTh ee aHaau3uposaTs (IIK-2);

- CIOCOOHOCTBIO K OpraHH3al[d IPOBEINEHHS TEOPETHYCCKUX H 3KCIEPHMCHTAIBHBIX
uccnenoBanuit (ITK-3);

- CIIOCOBHOCTEIO K pa3paboTke y4eOHO-METOAUYECKON TOKYMEHTAMH I IPOBEACHUL
yuebroro mpouecca (IIK-4);

- CTMOCOGHOCTHIO IIPOBOMHTH 00pabOTKy M aHAIN3 HaydYHEIX PE3yNbTaToB, 0000IATh B
BHJle HAYYHEIX CTaTel [l Beayuux Ipodumprbx sxypHanos (IIK-5);

- CIIOCOGHOCTHIO K BHEJPEHHUIO PE3Y/IBTATOB HAyIHBIX MCCIIEI0BAHUY U PEIIEH3HPOBAHUL
HAyJHEIX paboT 1o HayuHo# crenuamsHocTH (ITK-6).

1.11. TpeGoBanusi K mocrynaruiemy omnpezensrorcs DenepanbHBIM 3aKOHOAATENHCTBOM B
obnactH o6pa3oBaHMs, B TOM 4HCiIe, IlopsiokoM mnpuemMa Ha OOydYeHHE IO IPOrpamMme
NOATOTOBKH HAyYHEIX I HAYTHO-TENATOTHUECKIX KAIPOB B aCIIMPAHTYPE HA COOTBETCTBYIOIIHH
yueOHBIH TOJ.



2. CopepsxkaHue JHCUHIUIHHBI

2.1. Cogep:xkaHue pa3aeaoB JHCUHIIIHHBI

Ne

IIT1

HanmenoBanue pasnena
JIFCIIAILTHHBI

Cogmeprkanue paszena

1

CripbeBas 0a3a IPOU3BOJICTB
HEOPraHWYEeCKUX BELIECTB U
MaTepHaioB

CrIppeBbie TPOOIEMBI XUMHAYECKOH IIPOMBIIIICHHOCTH.
Tpeboranusl, IpeabsIBIAEMbIE K CHIPBIO.
XapakTeprCTHKa, OCHOBHBIE MECTOPOK/ICHUS 1 3aI1aChl
Pa3NUYHBIX BHIOB CBIPbs. CIIOCOOBI U OCHOBHBIE
[I0Ka3aTelIH MPOLECCOB 000TaIlEH s CBIPhS.
KoMIIIeKCHOE HCIIONB30BaHME CHIPhsL. Y THIIU3AU K
nepepaboTKa 0TX0m0B. IIpupoIHEIE HCTOYHUKY CHIPBS
JUISL TTIOJTyYSHHUST IPOMBIIITIEHHEIX I'a30B.
XapakTeprcTHKa OCHOBHEIX BUIOB CBIPBS UL
IPOM3BOJICTBA KaTaIM3aTOPOB, KACIOT, MUHEPAIBHAIX
yooOpeHuH, conel, MeI0YeH, MPOCTHIX U CIOXKHBIX
THIPHIOB METAJLIOB.

TeopeTryecKkre OCHOBEI
XUMHKO-TEXHOIOTHIECKUX
IPOIIECCOB

TepMoIMHAMIYECKUE CBOMCTBA BEIIECTB, HICATBHBIX U
peaNbHBIX XMMUUECKHX CHCTEM. BiusHue TapaMeTpoB
XMMHYECKHAX CHCTEM Ha TEPMOAMHAMHIECKUE
XapakTepucTUKH. MeTozp! pacuéra
TepMOIMHAMUYIECKHX XapaKTEPHUCTHUK BEIIECTB,
XUMHYECKUX ¥ (pa30BBIX IIpeBpalieHui. [ [puHIHIIEL
XUMHUUYECKOro U (ha3oBoro paBHoBecHd. KuHeTnka
XUMHYeCKux peakruii. KuneTHKa rereporeHHbIX
IIPOIIECCOB: CTAAMUHU U 00IAaCTH IPOTEKAHHUS.
KaranuTrueckuit METOJ YCKOPEHHSI XUMUIECKUX
IIpEBpALCHUH.

Tumossie IIPOIICCChI B
TEXHOJIOTHH HECOPTaHUICCKUX
BEIIECTB

TexHOIOTHYECKHUE IIPOLIECCH] B TEXHOJIOTUH
TIPOM3BOJICTBA CHHTe3-ra3a. ['asuuKanus TBepIoro 1
YKHIKOT0 TOIUIHBa. KpeKuHT, KOHBEPCHS
YIIIEBOIOPOIHOTO ChIPhA. [11a3MoXuMHIIECKre
nporiecchbl. MeTonsl pa3neieHuss MHOTOKOMIIOHEHTHBIX
ra3oBbIX cMeceli. OCHOBBI IIOJIyYEHHS HU3KUX
temmeparyp. CopOLHOHHEIE METOABI pa3AeICHUs
ra3oBbIX cMmecell. TBEpAbIE U KUIKKHE COPOEHTEL.
[TpoMBIIIIEHHBIE METOABI OYHCTKY ra30BbIX CPEX OT
CEPHUCTBIX COEIUHEHMM, OKCHIIOB a30Ta, YIIepona,
IapoB BOZBL, XJIopa. PaBHoBecHe B BOJHO-COJIEBBIX
cucteMax. [ 'paduueckre METOIbI H300paKEHHUS IBYX-
TPEXYIETHIPEXKOMIIOHCHTHBIX PABHOBECHBIX CHCTEM.
Vcronp30BaHye JuarpaMM pacTBOPUMOCTH il BEIOOpa
paIFOHANBHBIX IEPEPAbOTKH CIIOXKHBIX COJIEBBIX
cucreM. B3auMomecTBHS B cUCTEMaX TBEPIOE-Tas,
TBEPHOE-TBEP/IOE U TBEPIOE-KUIKOE B COICBOM
TexHojoruu. [Iporecce! paCTBOPEHMS U METOIBI KX
HHTeHCH(pUKATUY. TeXHOIOTHH BaKHEUIITIX
HEOpraHMUYEeCKUX BEIIECTB: aMMHUAK, METaHOJI, CepHa,
asotHas 1 hochopHas KUCIOTHL, MUHEPAIbHEIE
yIoopeHus, coil. OCHOBHbIE TEHCHIIUH PA3BUTHS
npeanpustii orpacin. OCOOEHHOCTH TEXHONOTUH




HEOPraHNM4ICeCKUX XUMHUYICCKHUX PEaKTuBOB 1 0cobo
YHUCTBIX BCIICCTB.

4 | Hay4yHble OCHOBEI X TEXHUKA
OKCIIEPUMEHTAIBHBIX
HCCIIEIOBAHUM XUMHUYECKUX
CHUCTEM U XUMHUKO-
TEXHOJIOTHYECKUX MIPOLIECCOB

MeTozEl HayYHOTO TI03HAHHS. OMIIMPUYCCKUC U
TEOPETHYCCKHE 3HAHNUS, HX TUATCKTHYCCKOe eIHHCTBO.
OCHOBHBIE 3a1au¥l U CIeUH(PUKA SKCIEPUMEHTAIBHBIX
HCCJIGI[OBB.HI/II\/’I B TEXHOJIOTUH HECOPraHUICCKUX
BermecTB. VcceqoBaHue U ONMCaHHe KHHETHKY
XUMHYECKHX PeaKiii 1 MaccooOMeHa B reTePOreHHbIX
cucTeMax. MaTeMaTHUIeCKOe MOJIEIUPOBAHUE U
06paBoTKa 3KCIEPUMEHTATBHBIX TaHHBIX. Crienuduka
M3yUYEHHs TPOIIECCOB B PA3IHYHbIX Cpeaax.
Opraawusaiys skcrepuMerTa. CTaTHCTHIeCKas
06paboTKa SKCIIEPUMEHTATBHBIX JaHHbIX. DH3HKO-
XMMAYECKHE METOIbI UCCIENOBAaHUA HEOPTaHUIECKUX
BEIIECTB H MaTepHalioB. TeXHUKO-9KOHOMUIECKAL
OLIEHKA PE3yJIbTaTOB HCCIENOBAHUS.

5 | [lpuHIMNBI CO3MaHUS U
MOJEPHH3AIAU MATOOTXOIHBIX
MIPOU3BOJICTB

ITpoGembl co3naHus O€30TXOMHON TEXHONIOT UK~
TEXHOJIOTHH ITOJIHOTO UCIIOIH30BaHHUI BCEX
KOMIIOHEHTOB CBIPhsI IPA MUHUMAaIIbHOM PacXole
MaTepHaIbHEIX PECYPCOB H 3HEPTHH. XapaKTepHCTHKA
OTXOJIOB ¥ 'a30BEIX BEIOPOCOB OTpaciu. PaspaboTka
HOBBIX TEXHOJIOIMUYECKUX IIPOIECCOB HCKITFOUAIOIINX
BBEIOPOCHI BPEIHBIX BEIIECTB. TEXHOIOTH OIUCTKH
ra30BBIX BEIOPOCOB, CTOUHBIX BOA. [Ipo6ieMsl

YTAIU3alluu 1 nepepa60TKH OTXO0J0B ITPOU3BOJACTB

3. Opranm3anusa 00pa3oBaTEIbHOI0

npoumecca npH peaqu3anuy MPorpaMmal MMoATrOTOBKH

HAY4YHBIX H Hay4YHO-IIeJaroru4€CKux KaJpoB B aCIIUPaHTYypeE

3.1. O0mas xapaKTepHCTHKA 00pa30BaTE/NbHOMH JeITeJbHOCTH

O6pasoBarenbHast AEATEIHOCTD 10 IPOrpaMMe aCIUPaHTyPhI IPeyCMaTpHBACT:

- IpoBeieHNe yUeOHBIX 3aHATHU M0 AUCHHUIIIAHAM (Momynsm) B opME JEKIHH, CEMUHAPCKHIX
3QHSTHI, KOHCYJIBTAIUM, HHEIX (GopM 00yUeHH s, IPELYCMOTPEHHBIX yueOHBIM ILUIAHOM;

- IPOBCACHHC IIPAKTHK;

- MNPOBCACHHUE HAYYHBIX I/ICCIICI[OBB.HI/Iﬁ B COOTBETCTBHH C HaIIpPaBJICHHOCTBHIO IIpoTrpaMMBbIl

ACTIUPAHTYPBHI;

- IIPOBEICHHE KOHTPOJII KaueCTBa OCBOEHHUS IPOTpaMMBbl aCIIHPAHTYPBI IIOCPEACTBOM TEKYIICIO
KOHTPOJIA YCIEBACMOCTH, HpOMC)KYTO‘IHOﬁ arTecTalun O6yanOHII/IXCSI, WTOTOBOM aTTecTallu

o0ydJaroIuxcs.

3.2. CTpykTypa JHCUHILIHHBI.

O61mas TPyA0EMKOCTE AMCLHIIIHHEL COCTABISCT 7 3a4.e1L., 252 gaca

Bun yue6HOH paboThl Bcero gacos
AynuTopHbIe 3aHATHS (BCEro) 105
B Tom uncie:
JEKITHH 35
npaxTuueckre 3auaTus (113) 50

cemuHapsl (C)

nabopatopusie padboTsl (JIP)




CamocrosTenbHasi paboTa (Bcero) 92
B Tom uucre:
pedepar 40
JPyTHe BUJBI CAMOCTOSTENIBHON paboThI 52
IIOATOTOBKA K TEKYIITUM 3aHATHAM B KOJJIOKBHYMaM

197
IloaroroBKa K 3K3aMeHy o]
BHJI IPOMEKYTOUHOMN aTTECTAIMH — 38UeT C OLEHKOH -
OO6mras TpyTOEMKOCTE yac (3a4.en.) 252 (7)

3.3. Pa3zaesibl AMCUMIIIHELI H BUAbI 3aHATHH

Ne

HanmenoBauue pasncia

KonuuecTBO HacoB Beero

JUCITUIIIIHNHBI

JICKI.

nabopar. | MpaKTHY. cP

CripreBast 0a3a IPOM3BOJICTB
HEOPraHHYECKUX BEIIECTB U
MaTEpHAJIOB

10

- 8 14 22

TCOpeTI/I‘IeCKI/Ie OCHOBBEI
XAMUKO-TEXHOJIOTHYECKUX
IIPOIIECCOB

10

14 32

Tumnossle IIPOIIECCEI B
TEXHOJIOTHH HECOPraHUu4ECKUuX
BCIICCTB

15

24 53

HayuHble OCHOBEI
IKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUHY XUMUYECKHX
CHCTEM U XUMHKO-
TEXHOJIOTHYECKUX
TIPOITECCOB.

10

18 38

HpI/IHHI/IHBI cOo3aaHusd
MaJIOOTXOOHBIX ITPOU3BOACTB

10

22 42

Hroro uacos

55

50 92 197

3.4.. [lpakTHyecKue 3aHATHSA (CEMHHAPHI)

Ne | HauMmeHOBaHuE pasfena JUCHUILIHHEL
1 CripreBast 0aza IIPOU3BOJICTB [Ipo6eMBl Pa3BUTHS B PACIIHPEHUs CBIPbEBOH
HEOPraHUIECKUX BEIIECTB U 6a3bl. BropuyHbIe HCTOYHUKH CHIPBSI.
MaTEpUaJIOB
2 | TeopeTuyeckue OCHOBEI XHMHUKO- Kuuetnka u TEpMOAVHAMUKA XHUMHUKO-
TEXHOJOTHIECKUX TPOLIECCOB TEXHOJOTHYECKHX IIPOIECCOB
3 | TumoBkIe MPOIECCHl B TEXHOIOTHU [Tpo6iieMBl COBEPIIEHCTBOBAHUS TCXHUKH
HEOPTaHHYECKUX BEILECTB TEXHOJIOTHH HEOPTaHUIECKHX IPOU3BOICTB
4 | Hay4uHble OCHOBBI [IpuMeHeHrEe COBPEMEHHBIX METOIOB
5KCIIEPUMEHTAIBHBIX HCCIIEIOBAHIN uccnepoBanus. O6paboTka SKCIEPUMEHTAIBHBIX
XMMHYECKHX CHCTEM M XHMHKO- TAHHBIX
TEXHOJIOTHYECKUX IIPOLIECCOB
5 | IlpHHIHUIIBI MOJEPHU3ALMH U DKONIOrHuecKre IpobIeMbl OTPACIH. DHEPro- U

CO3/TaHUSI MAJIOOTXOJHBIX
IPOU3BOACTB

pecypcocOepeKeHue.




3.5. CamocTosiTeIbHAsA padoTa

No HaumeHnoBanue pasaeiia JUCITAIIINHEI

Conepxanue

1 | CeipreBas 0a3za IpOU3BOICTB
HEOPraHWYeCKUX BELECTB U MAaTEPHAIIOB

AHanu3 COBpeMEHHOH HaydHO-TEXHUYECKOR
JTUTEPATYPEL

2 TeopeTuueckue OCHOBBI XUMHKO-
TEXHOJIOIHYECKIX MPOIIECCOB

Teopernueckoe 060CHOBaHHE
5KCIIEPHMEHTATBHBIX JaHHBIX

3 THIIOBEIE IPOLECCE] B TEXHOIOTHH
HEOPTraHWYECKUX BEIECTB

Hamucanue 0630poB, pedeparos. O6cyxneHne
po6IieM pa3BUTHS OTPACIIH

4 | Hay4uHbple OCHOBBI 3KCIIEPHUMEHTAIBHBIX
HCCIIEIOBAHIM XUMHUYECKUX CHCTEM U
XUMHKO-TEXHOJIOTHIECKUX IPOLIECCOB

OO6cy)xeHne NaHHbBIX UCCIIEI0BAHMS.
[Tonroroska u aHaiu3 paboT CTYIEHTOB 110
MAaHHOI TeMaTHKE.

5 | IIpuHIMIIEL MOIEPHHU3ALUH B CO3MAHIS
MAJI0OOTXOJHBIX IPOU3BOICTB

TexXHUKO-DKOHOMHYECKUE PACUETEI I10 TEME
HCCIIENOBAaHUM

V4e6HON mporpaMMo TUCIUIIIUHE! « T€XHOIOTHS HEOPraHWISCKUX BEHIECTB) IPENYyCMOTPeHA
caMocCToATeNbHas paboTa acIHPaHTOB B 00beMe 92 4acos.

Bup1 caMOCTOSTETBHON paOOTEL

e B JIOMAalIHUX YCJIOBHUAX, B YATAIBHOM 3aJIC OubmuoTexu, Ha KOMIIBIOTEPAX C OOCTYIIOM K

0a3aM JaHHBIX B pecypcaM MHTepHET;

e caMoCTOSTENbHAS paboTa MONKPEIUIETCs yueOHO-METONMUECKHM M HWH(OPMALHOHHBIM
obecrieuenreM, BKITIOYAIOMINM YueOHHKH, yueOHO-METOIHYECKHEe HOCOOUs, KOHCIIEKTHI
nexuuit, yaebHoe 1 HaydHOE porpaMMHOe obecredenne, pecypesl VHTepHET;

e DEryIApHYI0 MpopaGoTKy MPOWACHHOr0 Ha JEKIMAX y4eOHOro MaTepuala MO pasieram

Kypea;

® JIOAT'OTOBKY pe(i)epaTa 10 TeMaTUKe Kypca, IOAT0TOBKY K CIade 9K3aMeHa II0 KypcCy,

e IIOCEIIEHHE OTPACIEBBIX BEICTABOK, CEMHHAPOB, KOH(QEPEHIMA Pa3IuIHOrO YPOBHS.

4, Texymuit KOHTPOJIb U NIPOMEKYTOYHAS ATTECTALHSA

Texymmil KOHTPONB 10 AUCHUILTHHE « TeXHOIOTHSI HEOPraHUIECKUX BEIIECTB) OCYIIECTBILICTCA
B (opme cobecenoBaHus [0 TEMATHKE Kypca, OLEHUBACTCS apryMEHTHPOBAHHOCTD I[O3UIAH,
IIHPOTA UCIIOTB3yEMBIX TEOPETHUECKUX 3HAHHUH.

[IpoMexcyTOuHasE aTTecTalds II0 JHCHUIUIMHE «TeXHONOTHS HEOPraHM9IeCKHX BEIIECTB
npoBomuTcs B (hOpME 3K3aMEHa, NPEeIyCMaTPHBAIOIIEr0 OTBETHI HA KOHTPOJBHBIC BOIIPOCHI
(3K3aMEHALMOHHEIA OMJIET COCTOMT M3 2 BOIPOCOB, OTHOCAIIUXCA K PasIMYHBIM pasieinaMm
JUCITATITHHEL).
PesynmbTaTel cHauM  3K3aMeHa

OIICHHBAIOTCA 110 IIKaJjIe «XOopo1io»,

«yIIOBJIICTBOPHTEIIEHO», «HEYIOBJIETBOPHUTCIBHO. I[I/ICLII/IHHHHB. CUHUTACTCA OCBO@HHOﬁ, €CJIk

«OTIIYHOY,
00YHYaOIIUHCS TTOJIYYMIT OLEHKY OTIMIHOY, «XOPOIIO», KyIOBICTBOPUTEIBHOY.

5. ®oupg CpencTB
00yJaroumUXxcsl M0 JHCHUIINHE.

O CHOYHbIX OJss  NPOBEACHHS HpOMe)KyTO‘IHOﬁ arTecTaluu

5.1. Onmeanue NIKAJ OLEHABAHMS cTeneHH cOPMUPOBAHHOCTH 3JIeMEHTOB KOMIIeTeH M



IlIxana 1. Omenka chOopMHPOBAHHOCTH OT/IEIBHEIX SIEMEHTOB KOMIIETCHIUH

OO6o3HaueHUL ®opMyaupoBKa TpedoBaHHUIl K cTeneHd c(hoPMUPOBAHHOCTH
KOMITeTeHLHH
Ludp. Omenka
3HaTh Ymers Baaners
1 Heynosners OTcyTcTBUE 3HAHUN OtcyrcrBue ymeHu#i | OTcyTCTBHE HABBIKOB
OpPHUTENBHO
2 Heynosners | ®parMeHTapHEIE 3HaHHSA | JacTHYHO OCBOCHHOE @OparMeHTapHOE
OpPHUTENBHO yMEHUE [IpUMEHEHUE
3 Y moBiIEeTBOP OOmwue, HO HE B mnienom ycmemntsoe, B menom ycmemsoe,
HUTENBHO CTPYKTYpPUPOBaHHEIE HO HE HO HE
3HAHUAL CHCTEMATHUECKH CHCTEMATHIECKOE
OCYIIECTBIIAEMOE IPUMEHEHUE
yMEHHUE
4 Xopo1io CdhopmupoBaHHEIE, HO B nemom ycrnemHoe, B nenowm ycriemsoe,
COJZIEpIKAITUE OTAEIbHEIE HO COJepIKalye HO coJiepKarree
po6ebl 3HaHUSA OTHENbHEIE IPOGENEl | OTACIbHEIE IPOOEIEI
YMEHHE IIPUMEHEHNE HAaBLIKOB
5 OtnuyHO ChopmupoBaHHEIE CdhopmupoBanHOE Ycnemnoe 1
CHCTEMATHYECKHE yMEHUE CHCTEMAaTH4ECKOE
3HAHUL IIPUMEHEHHE HAaBBIKOB

Ilkana 2. KoMmrexkcHas oreHKa cOpPMAPOBAHHOCTH 3HAHHH, YMEHUHA U BIAICHHUHA

O6o3HaueHus ®opmMyJIHPOBKA TPeOOBAHMIA
[udp. Omnenxka K cTemneHn c(hopMHPOBAHHOCTH KOMIIETEHLIHH
1 Heynosnersoputenbio | He mveeT HEOOX0IMMBIX TIPEACTABICHIH O IIPOBEPIEMOM

MaTepuae

Y IOBIETBOPHUTENBHO 3HATh Ha ypOBHE OPUEHTUPOBAHHUS, IIpeCTaBIeHu#. CyOBeKT

150074 yueHHs 3HAET OCHOBHBIE IPU3HAKY MIIH TEPMHUHBI H3y4aeMOro
3IEMEHTA COJIEpIKAHMs, UX OTHECEHHOCTh K OIpEelICHHON

HEYIOBJIETBOPUTEIHHO

(no ycmompenuio
npenooasamersi)

HaykKe, OTpacJid UiIH O6"E;CKT8.M, Y3HAET X B TEKCTAX,
H306pa>1<er1;[x WM CXE€MaxX 1 3HaeT, K KaKHM HCTOYHUKaM
HYXHO O6an_IaTBCS{ JJIsA DoJiee OeTaJIbHOIO EI0 YCBOCHUA

yJIOB.TleTBOpI/ITeHBHO

3HATh X YMETh Ha PENpOAYKTHBHOM ypoBHE. CyOBEKT yueHHs
3HAeT U3yYEHHbIN SNEMEHT COAEPIKAaHUS PEIPOAYKTHBHO:
IIPOM3BOJILHO BOCIIPOU3BOJHUT CBOM 3HAHHUS YCTHO,
MUCHMEHHO HJIM B IEMOHCTPUPYEMBIX NEHCTBUSIX
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Xoporo 3HaTh, YMETh, BIAIETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOIyKTHBHOM YPOBHE, YKa3bIBATh Ha OCOOEHHOCTH U
B3aMMOCBSI3H H3YUCHHEIX 00BEKTOB, Ha UX JOCTOMHCTBA,
OTPaHUYEHHUSI, HICTOPUIO U NIEPCIIEKTUBEI PA3BUTHS U
0COOEHHOCTH JJISI Pa3HBIX OOBEKTOB YCBOEHHUS

OTtnnynHO 3HAaTh, YMETH, BIAIETH HA CUCTEMHOM ypoBHE. CyOBeKT
yUeH¥sI 3HACT U3yIECHHBIN 3JIEMEHT COJIEPIKAHUS CHCTEMHO,
IIPOM3BOJIEHO ¥ JOKA3aTEIbHO BOCIIPOM3BOIUT CBOH 3HAHHUS
YCTHO, TUCEMEHHO MU B IEMOHCTPUPYEMBIX JEHCTBHSIX,
YUUTBIBAs M yKa3bIBas CBA3U M 3aBHCHMOCTH MEXKTY STHM
3JIEMEHTOM U JPYTHMHE 3JIEMEHTAMHU COAEPKaHMs yIeOHOM
IUCLIHUIIIAHLL, €r0 3HAYUMOCTD B COIEPKaHUH yIeOHOH
IOUCLUILIAHBI

3.2.

1.
2,

10.

11.

12.

13.

ITpumepHbIil NepedeHb BONPOCOB A5 IK3aMeHa

Ponb MHHEpANBHEIX COMEl U ynoOpenui B xu3Hu pacTenuit. Kimaccudukamnus ynoOpeHui.
DU3NKO-XUMUYECKHE OCHOBBI IIOJIYUCHHS] HH3KHX TEMIIEpaTyp METOIAOM H303HTAIBIIHOTO
pacmmpermst rasa. @usmueckas CyIIHOCTh Ipomecca. [luddepeHuuansHed |
HHTETPaNbHBIA Apoccenb-3¢( HEeKTHL

[IpOM3BOCTBO HEKOHIIEHTPUPOBAHHOM a30THOH KMCIIOTHL DH3MKO-XHMHYECKHE OCHOBBI
OKHCJICHUS aMMHaKa.

ITporeccs! pacTBOPEHUSI U KPUCTAILIH3AIHMS COJIEH B BOJHBIX pacTBOpax.

[IpOM3BOACTBO CHHTETHYECKOr0 aMMHaka. @DH3HKO-XMMHUYCCKHE OCHOBBI IIpOIECCa,
MEXAHM3M, KHHETHKA, KaTalW3aTopbl, KaTaJuTHYecKHe sipl.  BoccTaHoBieHHE
KaTaIM3aTOPOB CHHTE3a aMMHUAaKa, METOBI IOy YEHHUS

[IpoM3BONCTBO CHHTE3-ra3a IyTeM KOHBEpCHH MeTaHa. DU3MKO-XHMHUYECKHE OCHOBBI
mporecca.

['paduueckoe u300paykeHHEe TEPMOIMHAMHIECKHX 3aBUCHMOCTEH B XOJOMHMIBHBIX LHKIAX
Ha IIpHMepe SHTPONHHHEBIX AHarpaMm nukios Jluame, Kinona u Kanuner.

DKOMOTHYECKHE  AacCleKThl  IPOM3BOACTBA  MUHEpalNbHBIX  ynoOpemu#.  OTXOmBL
06e3BpeXXUBaHue, yIaBIuBaHue, yTuIusanys pochorurca, GTopcomepKaliux rasos.
ITpor3BOJACTBO CHHTETHYECKOTO aMMuaka. Kuueruka mponecca. QakTOpEI, BIHSIONIKE Ha
CKOPOCTH IIPOIiecca CHHTESA.

Kanuitnoe ceippé. Ilomydyenne XJIopHua Kanus W3 CUIBBUHATA I[ONHUTEPMHIECCKAM
(raypragecKum) METOIOM: (GH3HKO-XUMHYECKHE OCHOBEL, OJIOK-CXeMa Ipolecca.
[ToaroToBka IPHPOTHOTO W TEXHOJIOTMYECKHX TIa30B II€pel XUMUYCCKUM IPOIECCOM,
OYHCTKA OT CEPOCOMEPIKAIIEX NpPUMECEd M  KHCIOPOICOAEP)KAIIUX COSNMHEHUH, OIIOK-
cxema MOA B pOU3BOACTBE CHHTE3-Ta3a.

DU3NKO-XUMUUECKAE OCHOBLI ~ IPOM3BOJACTBA CepHOM  KMCHOTEL ~KoOHTaKkTHOE |
abCcopOIIMOHHOE OTIEIEHHS.

Kartanuz B TEXHOJNOIMH HEOpPraHWYECKHX BelecTB. Ha mpumepe HEOPraHUIECKOro
IPOM3BOACTBA  PACCMOTPETh KUHETHKY M MEXaHH3M  KaTalUTHYECKOro Iipomecca,
KaTaJIM3aTOPEI H CITOCOOBI YCKOPEHUSI XUMHYECKUX IIPOLIECCOB.




14.

L3,
16.

17,

18.

19.

20.

21.

22.

23,

24.

23.

26.

27.

28.

29,

30.

S
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A3OTHBIE YIOOpEHWS, CHIPBE INs X TpousBoicTea. llomyuenne aMMMAYHOM CEIUTPEL:
CBOICTBA, (PU3UKO-XMMITIECKIE OCHOBBI X OJIOK-CXEMa MpOLecca.

TexHOIOrHuecKas cXeMa KOHIEHTPHPOBAHYS pa30aBIeHHOM a30THOM KHCIOTEL.

CynbpdaT aMMOHHS: CBOHCTBA, ChIPHE I MPOM3BOICTBA, (U3UKO-XUMHIECKHE OCHOBEI H
OJI0K-cXeMa MpoLEecca.

TexHONOTHYECKas CXeMa IBYXCTYIIEHUIATO} KaTaluTHIECKOH KOHBEPCHA METaHa ¥ OKCHIA
yIieposa MapoBO3AYIIHOM CMECH0, (H3UKO-XUMHUYECKUE OCHOBEI IIPONECCA U NapaAMOTPEI
TIPOIIECCa, OTPEIEISIONME MAaKCUMANIbHBIH BBIXO]] CHHTE3-rasa.

KaranmsaTopsl CcHHTe3a aMMuaka. [IpOM3BOACTBO —KaTalM3aTopoB, BoccranoBieHue
KaTaNu3aTOPOB, KaTAIATHIECKHE SIBL.

TIpOH3BONCTBO CEPHON KHCIOTHI, (HU3HKO-XHMHYECKAE OCHOBBI KOHTAKTHOIO OKHUCIICHHUS
MOKCHUIA cephl ¥ aGcopOiuu KOHBEPTHPOBAHHOrO rasa. KuHeTuKa mporecca 1 (hakTopL,
BITESIOIME HA PABHOBECHYIO CTEIICHD IIPeBpalteHus. bok-cxema JOKIIA

Coippé i mpousBozcTBa  (OChOPHBIX ynobpenuit. IlomydeHne 3KCTPaKIHOHHOH
docdopHON KHCIOTHL: CBOHCTBA, PH3HKO-XHMUIECKIE OCHOBEI H 6II0K-CXeMa UTUIPATHOTO
mmporecca.

OurcTKa TeXHOJIOTHUECKHX Ta30B OT oKcua yriaepoza (1Y) pactBopaMy moTara.

CrocoGBI TIONydeHHs ABOHHOTO cymepdocdara u3 caboit (28%) ¥ KOHIEHTPUPOBAHHOH
(54%) GoCchHOPHBIX KUCIOT: PU3UKO-XHMHAIECKUE OCHOBBI H 6I10K-cXeMa IIPOIIECCOB.
DUSHKO-XIMUAUYECKIE OCHOBBI IIPSIMOTO CUHTE3a KOHIIEHTPHPOBAHHOM a30THOH KHCIOTEL,
(haKTOpBI, BIMSIOLHE Ha CKOPOCTH IPOLECCa H BRIXOA LIEJIEBOr0 MPOJyKTa, CXeMa mporecca.
dusuueckue  OCHOBBI  [ONydeHHs  Hu3kux  Temmeparyp.  IIpuHmuanm paboThL
peKTH(QUKATMOHHON KOJOHHBI IByKPATHOTO NEUCTBHS.

®ochaTel aMMOHHUS: CBOMCTBA. AMMO(OC: CBIPHE IJIs IPOU3BOZCTEA, (pU3UKO-XUMHUUECKHE
OCHOBBI M OJOK-CXeMBI IpoleccoB Ha ciaboid (28%) u KOHIIEHTpHPOBaHHOK (54%)
(pocthopHBIX KHCIOTaX.

A30THAS KHCJIOTA, (PU3MKO-XUMHUYECKHE OCHOBBI KOHBEPCHH aMMuaKa H mmepepaboTKi
OKCHJIOB 830Ta B pa30aB/IeHHyIO a30THYIO KHCIIOTY, OJIOK-CXeMa AK-72M.

OCOBEHHOCTH TEXHOJOTHH HEOPTaHMYECKHUX BEIIECTB, METOABL (QHKCAIMH aTMoc(epHOro
a3ora.

TIpom3BoscTBO HUTPO(YOCHATOB A30THOKUCIOTHBIM PA3TOKECHUEM docdaTHOrO CHIPHS:
(DHU3UKO-XUMUYECKHE OCHOBBI, CIIOCOOBI CHHIKCHHS m3bprounoro kaneius (Ca(NOs)z) B
a30THOKHCJIOTHOM BBITSDKKE.

TIpOH3BONCTBO CHHTETHYECKOTO —amMuaka. QU3HKO-XIMHUICCKHE OCHOBEL mporecca,
MEXAHW3M, KHHETHKA, KaTalH3aToOpbl, — KaTaMTHYCCKHE  AJBL BoccTranoBieHue
KaTaJIM3aTOpPOB CHHTE3a aMMHaKa, METOJBI IOy CHHS.

Kartamurrnyeckas 09uCTKA OTXOSIIUX ra3oB OT OKCHIOB a30Ta

Bompochl K KAaHIHAATCKOMY 3K3aMeHy M0 CHeHHAIbHOCTH 2.6.7. Texnoyorus

HEOpraHu4YeCKHX BEIIECTB

1. KuHeTHKa TOMOTEHHBIX U TETEPOTECHHBIX XHMHUYECKUX IIPOIECCOB. CriocoOBl  yCKOPEHHS
XUMHYECKUAX PEaKIUi.

2. TerwoBoit 53GPEKT XIMUIECKHX PEAKIIHL.

3, ITnazMoXuMHUUECKUe IIPOIECCHI.

4., ®a30BBlE AHarpaMMbl MHOTOKOMIIOHEHTHBIX CHCTEM.
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5. OCHOBHbIE CIOCOOBI IIOJIYYCHHUs, CBOMCTBA H IPHMEHEHHE TEPMHUHICCKOIO docdopa,
IIPOIYKTOB MIa3MOXHMHUYECKOH TEXHONOTHH.

6. BrIcoKOTEMIIEpaTypHBIE T€TePOreHHEIE MPOLECCH Ha IPUMEPE OKUCIICHYS aIOMUHAA U 6opa.
7. Margetusm. ®eppoMarauTHbie TOpoIKi. CBOHCTBA MOy YEHHs X CBOMCTBA.

8. CrocoGsl MOAOTOBKM M aHaiu3a KauecTBA XHMHYECKOTO CHIPhA IUIA3MOXHMIYECKOH
TEXHOJIOTHH.

9. Cioco0bI IOTyUeH s, CBOMCTBA U IIPUMEHEHNE HHEPTHBIX Ta30B.

10. Cnoco6sl IIONyYeHHs  KOMIO3MIMOHHBIX ~ XHMHMYECKMX  MATEpHalOB M3
BBICOKOHEPTeTHUECKUX KOMITIOHEHTOB.

11. TexHOIOrHs IPOU3BOACTBA KOMIIO3UIIMOHHBIX XUMHIECKHX MATCPHUAJIOB.

12. VICTOYHUKH 3arpsisHEHHS OKpyKaromel cpempl. OTXOMpl IIIa3MOXMMITYECKOH TEXHONOTHH,
MX CBOMCTBA U XapakTepuCTUKH. CIIOCOOR! yTHIN3aHH OTXOIOB.

13. OCHOBHBIE THIIBI XUMHUYECKUX CBA3EH B MOJIEKYIaX.

14. ToMOTEHHBIE M TeTepOTeHHbIe XUMUYIECKAE PEAKIIHU, BIMIHAE TCXHOJIOTHHCCKHIX ¢haxTopoB
Ha CKOPOCTB UX IIPOBENEHHUS.

15. CTamuy IpoBENEHIS XUMUUECKUX [POLECCOB X METOABI KX KOHTPOJIA.

16. Texuonormdeckue (GpaKTOPHI, BIASIONIAE HA XAMIIECKHIE IPOLECCHL ¥ KAUCCTBO MOy daeMbIX
MPOILYKTOB.

17. XuMmudeckuii ra3o¢asHbli METON IIOJNyYCHHS METaJIOB pasjIMdHBIX MorpUKAIAH
(TOPOLIKH, TIEHKH, IOKPBITHSL), IPEUMYIIIECTBA METOMA.

18. Kap6OHMIB METAIOB: CTPOEHHE, CIIOCOOBI MOy ICHUS 1 o0acT IPUMEHEHHUS.

19. XKerne30: PUMKO-XMMHIUECKIE CBOHCTBA, CIIOCOOB! OTYYeHHAS 1 001acTH IPUMEHEHHUS.

20. Boubdpam, MomubreH, xpoM: (H3MKO-XHMHYECKHE CBOHCTBA, CIIOCOOBI TIONYYEHHS H
006J1aCTH IPUMEHEHHS.

21. Vrnepon: amioTpomnust, QH3MKO-XUMAIECKIEe CBOMCTBA YIIIEPO/a pasimiiHbX Mo uKanui
¥ 0071aCTH MX IPUMEHEHHU.

22. TexHoMornueckre 0COOEHHOCTH MOIYYEH S YTIEPOIHBIX BOJIOKOH.

23. Oxpana OKpyKarommel cpeabl B XUMIYECKOM IIPOU3BOICTBE, CIIOCOOBI YTHIIM3ALUN OTXOMIOB.
24. MeTozIb! pa3fie/leHHs MHOTOKOMIIOHEHTHEIX XHUMHYECKHIX CMECeH.

25. IonyueHne, PU3HKO-XUMHUYECKUE CBOUCTBA U 00JIACTH MPHMCHEHHST KPEMHHA.

26. [lonyuenne, GU3UKO-XUMUICCKIE CBOUCTBA 1 00JIACTH IPUMEHEHNUS KapOuaa KpEMHHIL.

27. TlonydeHne CTEKIOKEPAMHUUECKHX KOMIO3ULMHA HA OCHOBE OKCHIOB aNOMHHHA, UTTPHI H
KpPEMHUSL.

78. TexXHONOTMYECKHe AaCIEKTHl BLICOKOTEMIIEPATYPHOIO CHHTE3a KPEMHHHOPraHMYECKHX
IIPOJTyKTOB.

29. OxpaHa OKpY’KarolIel cpep! B IPOM3BOJCTBE KPEMHUHOPTaHUIECKHX IIPOAYKTOB.

30. Mexagoxumuueckie mponecchl. CyIIHOCT MEXAaHWYECKOM aKTHBAlWM XHMHUHYCCKHX
BEIECTB, cOeAMHEeHMH u MaTepranoB. OOIacTH ee HCII0Ib30BaHMS.

31. CBC-cuHTe3. XapakTepHas 0COOEHHOCTh U IPEHMYIIECTBA METOAA CBC. Teoperuueckue
pesynbTaThL [puMerenue mpomykros CBC-cunTesa.

32. KaramuTudeckue mporecchl. Buipl karanusa, CTafiuy IPOTEKaHus U IIyTH HHTEHCUQUKALIUIH
mporieccoB  Katammsa. OCOOEHHOCTH TMpPOLECCOB B HEMOJBIKHOM H B3BCIICHHOM  CIOAX
KaTaJIu3aTopa.
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33. TIpocThle U CIOXKHBIE THAPHAE! d1eMenToB III rpymmst (6op, amoMuHui). [uapunst 6opa,
NTUTARCOPrUApU, JNUTHHATIOMUHUATHAPUNA, THIPUA — AIFOMUHHSL. CrocoOBl  IONIYy4YEHHS,
CBOMCTBA M IpUMEHEHHME. TeXHOIOrHYeckne 0COOEHHOCTH IIPOIECCOB.

34. Heoprammueckye COeIUHEeHHMs 6Opa, amOMHHHMA, KpeMHHs. KpHCTAaTHIeCKHH KpEMHHUH,
KapOun KpeMHHs, Kapbun Oopa, IBYOKHCh KPEMHHS, THIPHI KPEMHHS, XJIOPHA KPEMHHI,
aspocl, asporenb. Ilonyuenne, GQU3UKO-XHMHYECKHE CBOUCTBA i 00/IACTH IIPUMEHEHHS.

35. Heoprauuueckre BonOKHA. CTEKIOKEpaMHUYCCKHE KOMIIO3MIIMH Ha OCHOBE OKCHIOB 6opa,
ATIOMHUHHMS, KpEMHHs. DopHBIE, KapOHIOKPEMHUEBBIE, OKCHAHBIE U YTIIEPOMHBIC BOJIOKHA.
TexHOIOrMYeCKHE OCOOEHHOCTH MOyIEHH, CBOMCTBA U IOy UCHHUS.

36. Ilepexucy Bomopona. MeTombl MOMy4eHUS, KOHIEHTPUPOBAHMS. Cmoco0bl cTaOuIH3aMN
KOHIIEHTPHPOBAHHOM MEPEKUCH BOLOPOIa, KaTaIM3aTophl mporecca. CBOXCTBA M IPUMEHEHHE.

6. YueOHO-MeTOAHYeCKOe o0ecrneyeHre THCIHIIIHHBI

6.1. Pexomenayemas JuTEpPaTypa

OcHoBHas JUTEPaTypa

1. Kpsutos O.B. TeteporerHsIi kaTanu3: yaeOHOE 10CO0HE LI By30B / O.B. Kpsutos- M.:MIKI]
«Axamemudeckuiin, 2004. - 679c.

2. Tosur M. E., 3umiox P. }0. ®U3uKo-XUMHUECKHE OCHOBBI HEOPIaHUYECKOH TEXHOJIOIUH. JL.:
Xumus, 1985. 384 c.

3. .Konpkora T.B., JIuGepman E.}O. Teopermyeckue U MPaKTHYECKHE OCHOBBI TEXHOJOIMH
HEeOpraHMuecKux BeiiecTs YueGHoe mocobme. M.: PXTY um. II. 1. Menneneesa. 2020. 240 c.

4. Tlerpomasnoeekuit VI.A., Jmurpesckuii B.A., Jlenn B.B., IlounTankusa N.A. Xumus u
OCHOBBI TEXHOJOTHH MHHepanbHEIX yno6penuii. CI16.: ITpocmext Hayxu. 2021. 344 c.

5. Kembres H.B. OcHOBEI ancopOuuorHoit Texauky. M.: Xumus, 1984. 592 c.

6. Caxaposckuit FO.A., Uepennmuenxko C.A., Posemkxesundy M.b. Teopermdeckue OCHOBBI
IIpOIeCccOB TOHKOTO pasnenenus cveceit. M.: PXTY um. [L.1, Menneneesa. 2016. 112 c.

7. Bapexxun A.B. OH3MKO-XMMHYECKHE OCHOBBI IIONYHEHHS BBICOKOUHCTBIX BEINCCTB, M.:
PXTVY, um. JI.W1. Menpeneesa, 2019, 176 c.

8. IlerpomasmoBekuit M.A. u np. TexHONOrus MUHEPATLHBIX yno6pennit — CII6.: IIpocmext
Hayxwu, 2018. 312 c.

JomnoHuTeNBHAS JIHTEPATYPa

2.BeckoB B.C., Cahponor B.C. OOmas XuMAIECKass TEXHOJIOTHS U OCHOBBI IIPOMBIIITIEHHOR
sxonoruu. M.: Xumus, 1999. 472 c.

3. Cemenos B.IL., Kucumnes I'.®., Opnos A.A. [Ipou3BoacTBO aMmuaka. M.: Xumus, 1985. 368c.
4 Bacunbes B.T., Otsaruua M. Texuomorus cepoii kucnotsl. M.: Xummus, 1985. 385 c.
5.IIupoxos FO.I'. Teopernyeckue OCHOBBI TEXHOJIOTMH HEOPraHMIECKHX BCHICCTB. MBaHoBO:
UI'XTV, 2000. 336 c.

6. Aanpee B.M., Maromen6ekos O.I1., Paiitman A.A., Pozenkesna M.B., Caxaposckuii IO.A.,
Xopommios A.B. Paznenerne u30TONOB OHOI€HHBIX 3IEMEHTOB B nByx(asHbX cucTemMax, M.:
NsnAT. 2003 376 ¢

7. KOMIIEKCHOE WCIIONB30BaHUE ChIpbs W 0TX0noB / b.M. PaBud, B.II. Oxnanaukos, B.H.
Jlurag u ap. M.: Xumus, 1988.288 c.

8.MenpuukoB E.S. u ap. TexHOJIOTHS HEOPraHHUSCKUX BEIIECTB H MUHEPAJIBHBIX yIoOpeHui. -
M.: Xumus, 1983. 432c.
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9. Iosunr M.E., Komsutes B.A., Benpuerxo T.B. u np. PacueTsl 0 TEXHOJIOTHH HEOPTaHUICCKHX
BemecTB.- JI.; Xumus, 1989. 492c.
10. ®abwu B.M., Oxnagaukos B.IL., Jlurau BH. u np. KommieKcHOE HCIOIB30BAHKUE ChIPHS U
oTx0m0B. M.. Xumus, 1981.-288 c.

11. Beckor B.C., ®nokk B. MozxemipoBaHHe KaTAIUTHYECKIX MPOLECCOB M PeakTopoB. M.:
Xumus, 1991.-256 c.

6.2. PexoMeHayeMble HCTOYHHKH HAYYHO-TEXHHYECKOH HH(opManuu
Hayuno-TexHHYeCKHe Ky PHABI:

1.Teoperrdeckye OCHOBEI xumudeckoit Texaonoruu. [ISSN 0040-3571

2. Theoretical Foundation of Chemical Engineering. ISSN 0040-5795

3. Xypran npuxianaoit xumun. ISSN 0044-4618

4, Xummdeckas texuoyorus. [ISSN 1684-5811

5. Noxnansl Axanemun Hayk. ISSN 0869-5652

6. XXypnan gusuueckoit xumun. ISSN 0044-4537

7. UsBecTust By30B. XuUMHs U Xumudeckas TexHosorus. ISSN 0579-2991

8. Useectust PAH. Cepusa xumudueckas. ISSN 0002-3353

9. XuMrrdeckas IIPOMBIIUTERHOCTS ceromus. ISSN 2713-2854

10. CopbrmonHEle 1 XpomaTorpadudeckue mpoueccsl. ISSN 1680-0613

Pecypchl HH(GOPMALMOHHO-TeIeKOMMYHHKAHOHHON ceTn MuTEepHET

1. Pedeparmpasii xypran «Xumus» (PIKX), ceprst M «CHITHKaTHEIE MATEPHATIBIY, ISSN 0235-
2206

2. enepanbHBIN HHCTUTYT IPOMBIIIIEHHON COOCTBEHHOCTH http://www1.fips.ru

3. DenepanpHas cinyK0a 10 HHTEIUIEKTyalbHOH COOCTBEHHOCTH http://www.rupto.ru

4. The United States Patent and Trademark Office http://www.uspto.gov

5. The European Patent Office http://ep.espacenet.com

6. [lonmatemaTmyeckue 6assl nanueix CAPLUS, COMPENDEX (CIHIA); INSPEC
(Bemuko6puranws); PASCAL (®panuus).

7. bazsr muuposanus PHI], Web of Science, Scopus

8. Pecypcer ELSEVIER: http://www.sciencedirect.com

9. Pecypcer SPRINGER: http://link.springer.com

10. TTopTau ayist aClUPaHTOB M COMCKATENEH yICHON CTCIICHH: http://www.aspirantura.com/
11. Caitt Poccuiickoit anextponsoi 6ubmorexu (PI'B): http://elibrary.rsl.ru/

12. Caifr oKypHajga HaydyHbIX IIyOmMKanu#i And  acmMpaHTOB M JIOKTOPAaHTOB:
http://www.iumal.org/

6.3. Cpencrea obecredeHnsi 0CBOEHNs THCUHIIHHbI

Tl peanusaruy yueGHON IPOrpaMMBbI [OATOTOBJICHEI CIIEAYIOIIE CPEACTBA obecriegeHus
OCBOEHUS AUCITUILIAHEL:

* KOMIIBIOTEPHBIE NIPe3eHTAIIH eKIui B PowerPoint;

¢ KOMIIIEKT KOHTPOJIBHbIX 3aaHui 1711 HTOTOBOTO KOHTPOJIA OCBOCHHUS AU CIIUTITIHHEL

7. MaTepuaibHo-TeXHHIecKas 6a3a, uHGOPMALHOHHBIE TEXHOJIOTHH, IIPOrPAMMHOE
o0ecredeHne U HHPOPMATHOHHEIE CNIPABOYHbIE CHCTEMbI
BecruiaTHble O(HIMATBHEIE OTKPBITEIE pecypChl FIHTEpHeT:
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1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6bemunser 6omee 10000 HaydHBIX JKypHAIOB 10 PA3IMIHBIM OTPACILIM 3HAHUH (oxo10
2 MHJUTHOHOB cTateil) u3134 crpan mMupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3e pasmemeno Gonee 3000 KHUT IO pa3IHYHEIM OTPACIISIM 3HAHUH, PEI0CTABIEHHEIX 122
HAyYHBIMH HU3aTeIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

Basa mauHBIX BKIIodaeT 60s1ee 300 peleH3upyeMbIx XKYPHAJIOB 10 OMOMEIUIIHE, MEIUIUHE 1
eCTECTBEHHBIM HayKaM. Bce cTaThy, pasMelneHHbIe B 6a3e, HaXOAATCs B CBOOOIHOM JOCTYIIE.
4. DexTpOHHBIN pecypc arXiv https://arxiv.org/

KpymHeAmrIM GeCcILTaTHEI apXUB SJIEKTPOHHEIX HAYIHBIX MyOIuKalmii o pasxenaM QusuK,
MaTeMaTHKH, HHQOPMATHKH, MEXAHUKH, ACTPOHOMHUH 1 Orooruy. Vimeerces moapoOHBI
TeMaTHUECKUH KaTaJIOT ¥ BO3MOYKHOCTB TIOMCKA CTAaTeH 110 MHOXKECTBY KPUTEPUEB.

5. Komrexmus xypranos MDPI AG http://www.mdpi.com/

MEHOTOIHCHHATITHHAPHEIHA TH(POBON U31aTEIbCKHIT PECypPC, ABNAETCS MIATQOPMOH Ul
PELIEH3UPYEMBIX Hay4YHBIX )KyPHAJIOB OTKPBITOTO HOCTYIIA, H3JAOMIAXCS MDPI AG (bazens,
[IBeitnapust). M3naTensctBo BoryckaeT Oonee 120 pa3sHo0OpasHBIX SNEKTPOHHBIX JKyPHATIOB,
HAXOIAIIUXCS B OTKPBITOM JOCTYIIE.

6. M3natenseTBO ¢ OTKpHITEIM HoctynoM InTech

http://www.intechopen.com/

IlepBoe ¥ KpymHeiiliee B MEPE H3IaTeNbCTBO, IyOIUKYOIee KHUTH B OTKPEITOM JOCTYTIC,
oxo10 2500 HayuHBIX M3naHuit. OCHOBHAS TeMaTHIeCKas HAIPABIEHHOCTD - PU3HYECKUE 1
TEXHUYECKUE HAYKU, TEXHOJIOTUH, MEIULIIMHCKHIE HAYKH, HAYKH O KU3HH.

7. Baza naHHBIX XxuMmuueckux coequuennit ChemSpider

http://www.chemspider.com/

ChemSpider — 570 becmaTHas XUMHUYecKas 0a3a JaHHBIX, IPEJOCTABILAIOMIA OBICTPBIM OCTYII
K 6oltee geM 28 MUJUTHOHAM CTPYKTYp, CBOMCTB U COOTBETCTBEHHOM MHpOpMaruu. Pecype
IpHHAMIEKUT KOpOIeBCKOMY XHMIYIECKOMY 001mecTBy BennkoOpuraHum (Royal Society of
Chemistry).

9. US Patent and Trademark Office (USPTO)

http://www.uspto.gov/

BenomcTBo 1o marentam 1 TopapaeM 3Hakam CIIIA (USPTO) nmpenocrasiseT CBOOOAHBIA
IOCTYII K aMEPHKAHCKMM [IATEeHTaM, OITyOIMKOBaHHBIM ¢ 1976 T. IO HaCTOAIIEE BPEMSL.

10. Espacenet - European Patent Office (EPO)

http://worldwide.espacenet.com/

[TarenTH! (1160 MaTeHTHBIE 3as1BKH) 6osee 50 HAMOHATBHBIX U HECKOIBKHX MEKIYHAPOTHBIX
IIATEHTHBIX 6I0pO, B TOM YKCIIe IONHbIe TeKCThl narteHToB CILA, Poccuu, @paniun, SANOHUE U
ap.

11. demepanbHBIH HHCTHTYT MpoMbIUIeHHOK cobetBernocTH (PUTIC)
http://www]1.fips.rw/wps/wcm/connect/content_ru/ru

Nudopmanuonnsie pecypesl GUIIC cBobonHoro moctyna:

- DnexTpoHHble GrosteTenu. M3o0perenus. [lonesmbie Mogemu.

- OTKpBITEIE PEeCTPhl POCCHUCKUX H300PETeHHH U 3asBOK Ha H300pETCHHUA.

- Pedbepater poccHitcknX MATEHTHBIX TOKYMEHTOB 32 1994-2016 rr.
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- TToMHBIE TEKCTHI POCCHICKMX MATEHTHBIX TOKYMEHTOB U3 IOCIEIHEr0 OGUIHAIEHOIO
OIOJIIETEHS

12. Hayunas snexrponHas Gubiuorexa eLibrary.ru http:/elibrary.ru

8. OGopynosanue, HeoGXxoquMoe B 00pa30BaTeJIbHOM MpoLecce.

AO «THUUXTDOC» pacmomaraeT MaTepHailbHO-TeXHHUECKOH 0a3oH, obecmeunBaromen
IPOBENEHHE BCEX BUIOB TEOPETHUECKOH H IMPAKTHYECKOH IOITOTOBKH, IPEAyCMOTPEHHBIX
yIeGHEIM IITAHOM, a Takke 9(Q(QEeKTHBHOE BBIIONHEHHE TUCCEPTAMOHHOM pabOTEL. AYIUTOPHH
LN TPOBENEHMA JIEKIHMi, OCHAIIEHBl O00OpyJOBaHHEM JUIi JEMOHCTpAallid —CIAaHIoB
KoMITbIoTepHEIX mpesenTaiuit. Komnerotepsl AO «THUHMXTO0C) 00benHHEHE! B TOKANBHYIO
CeTb C BBIXOIOM B VIHTEpHET M C BO3MOXHOCTBIO IOCTyIa K HaydHBIM 0asaM [aHHBIX H
3NEKTPOHHBIM OHOIHOTEKaM. VIMeeTcs HayqHO-TeXHUIeCcKas OHOIHOTeKa.

8.1. KomnbioTepnbl, HH(PpOPMALMOHHO-TEIEKOMMYHHKAIMOHHbBIE CeTH, AaNIapaTHO-
mporpaMMHbIe M  AyJMOBH3yaibHble cpencTBa. KommbroTepsl, — HH(OPMAIHOHHO-
TeNIeKOMMYHHKAIMOHHbBIE CETH, AaNlapaTHOIPOrpaMMHbIE X ayIHOBHU3YaIBHBEIC CpENCTBA!
IIepCOHANBHBIE KOMITBIOTEPHI, yKOMILIEKTOBaHHBIE IpourpeBarensmu CD u DVD, npunTepamu
M IPOrPaMMHBIME CPEICTBAMHE; IPOCKTOPHl M 3KPaHBl; MH(QPOBBIC KaMepEl; KOMMPOBAIBHBIC
aImaparThl; JIOKaJbHAas CeTh C BEIXOJOM B FIHTEpHET.

8.2 IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTeIbHbIEe H HHPOPMALHOHHbIE PECyPChI
DIeKTpOHHBIE 00pa3oBaTeNbHBIE PECYPCHI:  OJNIEKTPOHHBIC MPE3CHTAlMHd K  pasfenaMm
JNEKIIMOHHOr0 Kypca; yueOHO-MeTOANUECKHE Pa3padOTKH B JJIEKTPOHHOM BUJIE.



