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1. Mecro 1 Heju AUCHUILINHBI B cTpyKkType OITOIIL

Xumust HepTH OTHOCUTCS K 00S3aTeNbHBIM JUCIHMILINHAM BapuaTUBHON vactu bioka 1
OIIOII no HampaBiieHHIO TTOATOTOBKH 18.03.01 «Xumuueckas mexHonozua»b1.B.03), sBnsercs
00s3aTeNbHOM JIJIs1 OCBOEHUS CTYACHTaMU O4HOM (opMbl 00ydeHHs Ha 3-M roJy 00y4eHus B 6-M
ceMecTpe U ISl OYHO-3a09HON (OpMbI 00ydeHHS Ha 4-M TOy 00y4eHUS B7-M ceMecTpe.

Kypc xumun HedTH TecHO CBsi3aH C OTAEIBHBIMU TIJIaBaMH JAUCHMIUIMH «Du3nKay,
«Heoprannueckas xumus», «Oprannyeckast Xxumusi» u «Puzndeckas xumusi». OH criocoO6CcTByeT
(GOpPMUPOBAHUIO ENOCTHON KapTHHBI BOCHPHSITHS BCETO OJIOKA OPraHWYEeCKUX TUCHUILINH,
U3y4aeMbIX CTYACHTAaMH XHMHUYECKOTO (haKylbTeTa, M JaeT HEOOXOAMMBIE MPEJICTABICHUS O
MYTSIX MPAKTUYECKOTO MPUMEHEHHS YIIIEBOJIOPOIOB U UX NMPOU3BOJHBIX, @ TAKKE MHUHEPATBbHBIX
KOMITOHEHTOB He(TH.

HensasMu ocBoeHUs] AUCHMILVIMHBI «XuMHs HedTH» sBIseTcs QGopMUpOBaHUE
OTUYETJIMBOTO TIPEJICTABICHUS O XUMUYICCKOM COCTaBe He()TH M OCHOBHBIX HE(PTEIPOTYKTOB, HX
CBOICTBAaX M AKCIUTyaTAlMOHHBIX XapaKTEPUCTUKAX, MMYTSIX U METO/ax mnepepadoTku HEePTSIHOTO
CBIPBSI, B TOM YHCJIE O TEPMUICCKUX M KaTAIUTHICCKUX MpoIeccax HedTenepepaboTKu, a TaKKe
OCHOBax HE(PTEXUMHUYECKOT'O CHHTE3A.

2. Ilnanupyemble pe3yabTaThl 00y4eHUsl O JUCHUIINHE, COOTHECEHHbIE C IUIAHNUPYeMbIMH
pe3yJibTaTaMu 0CBOEHHSI 00Pa30BaTeIbHOI NPOrpaMMspl (KOMIIETEHIIUSIMU M MHAUKATOPAMH
AOCTHKEHU BHINTYCKHUKOB)

Ilnanupyemble pe3yJibTaThl 00y4eHHS 110 JMCUMILIMHE Haunmeno-
(Moay110), B COOTBETCTBUH ¢ HHAUKATOPOM JI0CTHKEHUS BaHHe
®opmupyemble KOMIIETEeHIIUH OII€HOYHOT0
KOMIeTCHIIHH HNugukarop Pe3yabTatbl 00y4yeHus cpeacraa
(xoz, conepaxarne JIOCTH/KEHUsE 10 IHCHUILUIHHE
KOMIIETCHIIHH) KOMIIeTeHINH
(xom, conepkanue
WHUKATOPA)
OIIK-1 OIIK-1.3 Braoemw TeopeTHUeCKUMH 3HAHUSIMH B
Crocoben dopmynupyer o0nacTv XMMHH MIPOIIECCOB MepepaboTKu VYcrHblit
AHATM3MPOBATD 1 3aKJTIOYEHHS U BHIBOABI | YIJIEBOJIOPOIOB HEPTH U UX MPOU3BOIHBIX ompoc,
HHTEPIPETUPOBATE 10 pesyJibTaTaM Ymemp NIPaBUIILHO NPEACTABIIATH B BUJIE KOHTPOJIbHAA
pe3ysbTaTh aHaiu3a JIMTEPATYPHRIX | ypympyeckux (POpMYJT IPOLECCH U PEAKLIMH, padora,
XHMHUYECKHX JIaHHBIX, COOCTBEHHBIX KOTOPBIE TIPOUCXOIAT C YIIIEBOIOPOIAMH 9K3aMCH
9KCIIEPIMEHTOB, OKCIICPUMCHTANBHBIX 1| yedyru B mporieccax HedTenepepaboTku
Habmozeruii n PacteTHo" 31amb 0CHOBHBIE 3aKOHOMEPHOCTH
I/I3MepeHI/Iﬁ TCOPCTUICCKUX pa60T o o
CHMIECKO POTEKAHMS XUMUYECKUX PEAKIMN U
HaTIpaBIeHHOCTH HPOIIECCOB € Y4aCTUEM YIJIEBOAOPOIOB HEPTH
U X IPOM3BOIHBIX




Pe3yNbTaThl CBOCH
paboThI B yCTHOU U
MMUCBMEHHOU (hopMe B
COOTBETCTBHUHU C
HOpMaMH U
MpaBUJIAMH,
MPUHATHIMU B
npodeccHOHAILHOM
CcO00IIECTBE

BHUJIE OTYETA T10
cTaHIapTHOH popme Ha
PYCCKOM sI3bIKE

OIIK-2 OIIK-2.3 Bradems 3HanMsiMu B oOnactu

Crocoben mpoBomuTh | IIpoBomuT HeTEeXMMHYECKOTO CHHTE3a 1 aHaJIu3a YcrHblit

¢ COOMIONCHNEM HOPM | crammapTHbie onepamn | YI/IEBOZIOPOJIOB H HX (hyHKIMOHATIBHBIX orpoc,
TEeXHUKU T —— TIPOMU3BOTHBIX KOHTpOJIbHASI
6630HaCHOCVTH XHMIYECKOTO I Vmemsb aHann3upoBaTh OPraHu4eCKUe 1 pabora,
XUMHUYCCKUH (basoBoro cocrasa HEOPraHUYECKUE COEAUHEHNS, SK3aMEH
OKCIICPUMCHT, MIPUCYTCTBYIOLINE B HEPTAX U

BRIIIOUAs cunres, | BEWIECTB M MATEPUANOB | oy rorng nykTax

aHaJIvs, M3y dCHHC Ha HX OCHOBE 3nams XMMUYECKHUH COCTaB, OCHOBHBIC

CTPYKTYPEL M CBOMCTE CBOWCTBA M XapaKTePUCTUKU HedTel u

BeMMCCTB " HE(PTETIPOAYKTOB, a TAKXKE

MaTepHasIos, 9KCTIEPUMEHTAIBHBIE METOBI HX aHAIN3a

HCCIIEJOBaHNE

MPOLECCOB  C WX

ydJacTHeM

OIIK-6 OIIK-6.1 Bradems HaBBIKaMU PO eCcCHOHANTBHOM

Criocoben IIpencraBnser YCTHOW peuu IpH ONMCAHUU MOJIyYEHHBIX VcTHBIN
TIPE/ICTaBIIATE pe3ynbTaThl pabOThI B | AKCIIEPUMEHTAJIbHBIX PE3YJIbTAaTOB B 00J1aCTH OIIPOC, OTYETHI

XUMUH He(PTH

Ymems yetko GpopMyITHpOBaTh pe3yabTaThl
HCCIlefOBaHMH (TabOpaTOPHBIX PadoT) B
00nacTH He(TEXUMHUH U U3JIaraTh UX

3namse npaBua 0(OpMIICHUS OTYETOB IO
pe3ynbTaTaM KCIIePUMEHTATBHbBIX
HCCIIEJOBAaHMH, BKIFOUas CIIICOK
JIUTEPATYPHBIX UCTOYHHUKOB, UCIIOIb30BaHHBIX
TIPY TTOJITOTOBKE K JIAOOPATOPHBIM padoTaM H
UX BBIIOJHECHUH

o naboparop-
HBIM paboTam,
3a4er

OxoHYaTeILHOE 3aBCPUICHUC (bOpMI/IpOBaHI/ISI KOMHeTeHHHﬁ, NNpeaAYyCMOTPCHHBIX B paMKax

JTAHHOW JUCITUILINHEI,

BBINOJIHEHUS! BHIITYCKHOW KBAJTM(PUKAIIMOHHON paboTBhI.

MNPOUCXOJUT IPU MNPOXOXKIACHUU TMPOU3BOACTBCHHBIX IIPAKTUK H

3. CTpyKTypa H cofepKaHMe U CHUILTTHHBI
3.1 TpyaoeMKOCTh THCHMILIUHBI
TpynoeMKoOCTh JUCHUNIMHBI ouHasi popma 0YHO-3204YHAasA
odyuenusi (04.) | ¢popma oGyuenusi (0-3)
OO0mas Tpy10eMKOCTh S3ET 53ET
YacoB 1o yueOHOMY IJIaHY 180 180
B TOM YHCJIe
ayINTOPHBIE 3aHATHS (KOHTAKTHas padora):
- 3aHATHSA JEeKIMOHHOI0 THIA; 32 32
- 3aHATHA Ja0OPaTOPHOrO THIA; 64 32
- KOHTPOJIb CAMOCTOSITeIbHON PadoThl 3 2
caMoCTosiITeIbHAs padoTa 45 78
IIpomMe:xkyTouHasi aTTecTAMA — IK3aMEH 36 36
3.2. ConepxxaHue QM CUMILTHHBI
HanMeHoBaHue U KpaTKoe Bcero 8 MoMm yucine
coep;KaHue Pa3fgesioB U TeM (uachl) KOHTAKTHasi pafoTa 3 % = °E’
JMCHHITMHBI (MOZYJ151), (padoTta Bo B3auMoJeiicTBHH C E 3 §
npemnoaaBaTeieM), 4achl 3 s g
U3 HUX (@) S
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Paznen 1. 9 |11 2 2 1 1 3 3 6 8
IMpenver xumuu HedhTH Kak
Hay4yHOH nucuuiuinHbl. Ilonsatue
0o HedTH, CrmOCOOBl JOOBIYH H
MTOATOTOBKH K TIepepadoTKe
Paznen 2. 10 |12 2 2 4 4 1 7 6 3 6
[lepBuunas mepepaboTka HETH.
Crnioco0nI epepaboTKu HETH: IO
TOIUTUBHOMY, 110 MACJISTHOMY H IO
He(p TeXMMHUYECKOMY BapHaHTaM.
Pazgnen 3. 14 |10 3 3 8 4 11 7 3 3
XUMHUUECKHI COCTaB HePTH H
He(TAHBIX (pakiuii. Pu3nvecKne
CBONCTBa u OCHOBHBIE
XapaKTEePUCTUKHU He(TH u
He(TENPOTYKTOB.
Paznen 4. 18 |18 4 4 8 4 12 8 6 10
MeTtoani BTOPUYHOI
nepepadoTkn HedTH.
Knaccuduramms.  Tepmudeckue
METO/BI: KPEKUHT, BUCOPEKHHT,
KOKCOBaHHE, TIUPOJIH3.
Paznen 5. 18 | 18 4 4 8 4 12 8 6 10
MeTtoabl BTOPMYHOI
nepepadoTkn HedTH.
TepMoKaTaTUTHYECKHE  METOJIBI:
KaTaJIUTHYECKUI KPEKVHT,
pudopMuUHT, n3oMepu3anus,
AIKHIIMPOBaHUE.
Pasznen 6. 13 |13 2 2 8 4 10 6 3 7
MeTtoabl BTOPUYHOI
nepepadorku HepTH. Bomopon
Kak EHHOE CBIpbE
HedTenepepadoTKy.
I'maporeHu3annOHHBIE  METOJBI:
THJIPOOYHCTKA,
rugpoaenapaduHU3aLus,
ruIpoodeccepruBaHue,
THJIPOKPEKHHT.
Paznen 7. 13 |13 2 2 8 4 10 6 3 7
OcHoBHBIE HE(PTENPOIYKTBI, HUX
KjaccupuKanmsi, CBOHCTBA H
XapaKTePUCTUKH.
Paznen 8. 10 |10 3 3 4 7 3 3 7
OcHOBBI HEPTEXUMUIECKOTO
cuHre3a. CHHTE3bl Ha OCHOBE
okcupa yraepona (1) u Bomopona.
Meton MOJTyYCHUS




CUHTETHYECCKOTO OcH3MHA
(peakmuss  dumepa-Tpomma) wu

METaHoJIA.
Paznen 9. 9 19 2 2 1 1 3 3 6 6
ANbTepHATHBHBIC  TOIUIMBA H
WUCTOYHUKYU SHEPTHU
Paznen 10. 15 |15 4 4 8 4 12 8 3 7
CriocoObl  MONMYYEHUS! YKCYCHOM
KHCJIOTHI 71 JPYTUX
(YHKIIMOHAIBHBIX  MTPOM3BOHBIX
VIJIEBOAOPONOB M3  TPOJYKTOB
HEe(PTEXUMUIECKOTO CUHTE3A.
OKCOCHHTE3.
Pazpen 11. 15 | 17 4 4 8 4 12 8 3 7
CuHTE3bl Ha OCHOBE JTHIICHA,
MpOMIeHa, OEH30Ma, TONyola H
JIPYTUX YTIIEBOJIOPOJIOB
IMpomexyrounas arrectamus | 36 | 36
— 3K3aMeH
Hroro 1801180 | 32 | 32 | 64 | 32 | 3 2 99 | 66 | 45| 78

Tekymmii KOHTPOJb YCIIEBAEMOCTH pEANIM3YeTCs B paMKax JIaDOpaTOPHBIX 3aHITHH.
ITpoMexKyTOUHBII KOHTPOJIb OCYILECTBIISIETCS IIPU IIPOBEACHUN dK3aMEHa.

3.2.1. leTaiu3MpoOBaHHOE COAePKaHNe OCHOBHBIX Pa3/1eJ10B JUCIHUILIHHbI

Pazoen 1. lpenver HehTEXUMUM KaK HAYYHOU AMCHUIINHBL.

MupoBble 3amackl He(pTH U TNPUPOAHOIO ra3za KaKk OCHOBHBIX HCTOYHUKOB
YIJIEBOAOPOAHOTO Chipbs. IIpeacTaBieHuss o MpouCcXokaeHnn HepTu. MeToibl JoOBIYM HEeDTH.
Ponb HedTH B TomnmuBHO-3HEpreTuueckoM Oanance Poccun.

Hed1p u poccuiickas sxoHomMHuka. OCHOBHBIE POCCHIICKHE M 3apyOexkHble HEe(TSHBIE U
He(drenepepabarpiBaromre komnanuu. CoOBpeMeHHOE COCTOsIHME HePTsHOM oTpaciu Poccun.

Knaccupukanus veptn mo I'OCT, texHonorndeckas kiaccuduxanusa. KommiuexcHas
nepepaboTka HepTH. BepTukanbHO-UHTErpUPOBAHHBIE KOMITAHUU.

CrniocoObl 10OBIYM U TPAHCTIOPTUPOBKU HEPTU U HE(PTEMPOIYKTOB.

OcHoOBHBIE (U3HYECKUE M OIKCIUTYaTAIIMOHHBIC XapPAKTEPUCTHUKU HEPTEIPOTYKTOB.
IInomnocms, METOABI €€ OIpeNeNeHusl, 3aBUCUMOCTb OT TEeMIepaTypbl, (pPakIHOHHOTO H
XUMHYECKOTO COCTaBa. BsA3kocmb, B3aMMOCBS3b MEXJIY YCIOBHOM U KHHEMaTHYEeCKOU
BA3KOCTBIO, 3aBUCUMOCTb OT TEMIEPATypbl. Temnepamypvi 6CHbIUWKU, BOCHIAMEHEHUSs U
camosocniameneHuys, 3aBUICUMOCTh OT (DPaKIIMOHHOTO M XMMHUYECKOTO cOcTaBa. lemnepamypul
3aCcmuleanus, NOMYMHEHUs U HAYana KpUcmaiiuzayuy Kak BaKHEHIINE HU3KOTEMIIEpaTypHBIE
XapaKTepUCTUKU HePTU U HePTENPOAYKTOB. Tepmookuciumenvras cmaburonocms. OKUCICHUE
yIJIEBOAOPOAOB B JBHUraTeNsX BHYTPEHHEro cropanus. JleToHalnus M COBpPEMEHHBIE
IpeJICTaBICHUs O ee mpupoje. JleToHannoHHas CTORKOCTh TOIUIMB. OKTaHOBBIE YMCIIa U METO/IbI
UX OTpe/ieieHusl. AHTHIETOHATOPB M MEXaHWU3M UX BIIHMSHUS.

Pa3zoen 2. Tlepsuunas nepepaborka Hedtu. Pextndukanus nedptu. UHauBuayanbHbIN
cocTaB (ppakiuii HeTH U METOABI €0 UCCIIETOBAHMS.

Paszoen 3. Xyumunueckuii coctaB HedhT. OCHOBHBIE KJIACCHI COEIMHEHUHN, BXOSIUX B COCTAB
HEeTH.

l'az000pasnvle ankansbl 1 UX UICTOYHUKH (IPUPOIHBIE U TOMYTHBIE T'a3bl, ra3bl He(YTAHOM
U YTJIEXUMHUYECKON MPOMBIIIIIEHHOCTH). CIIOCOOBI pa3/ieIeHUus] U OYMCTKH Ha KOMITOHEHTHI.

Kuoxkue u meepovie anxanvl, UX BbIIETICHUE U3 (QPAKIIUA IEPBUIHON MTEPETOHKH HE(PTH.
[Tapagunst C12-Cig: criocoObl BBIIETIECHUS, POJIb B COBPEMEHHON HEPTEXUMUU.




Luxnoankanvl, BXondue B coctaB HePTH. MOHO- ¥ OUIMKINYECKUE YTIEBOIOPODI.
MOCTHKOBBIE YTTIEBOJOPObI. AlaMaHTaH.

Apomamuueckue MOHO- U TIOJIUAJEPHBIE YIIIEBOAOPOAbl HeTU. MeTo bl BbIIETICHUS U3
TsoKeNbIX (ppakiuii. CeneKTUBHAsS OYMCTKA MACISTHBIX (PpaKiuii.

I'emepoamomHuvie cepo-, a30T- U KUCIOPOJICOAEpKaIINe coeAuHeHus HepTtu. Meromabl
BBIJICJIEHUS M TIEPCIIEKTUBBI UCTIOJIb30BaHUS T€TEPOATOMHBIX COSTMHEHUN HE(PTH.
Kucnopoocooepoicawue coeounenus negpmu. Haprenosie Kucinotsl u ¢heHonbl. Vcmoab3oBanue
coJieil Ha)TeHOBBIX KUCIOT. ACHAON, MBUIOHA(T.

Cepocoodepoicawue coeounenus, Bxoasamue B coctaB HedTu. Knaccudukanus vedgtu mo
COJCPKAHUIO CEpPbl M THIIY CEPOCOJAEPKAIIMX OPraHWYEeCKUX COeqUHEeHui. [ 'mapoouncrka
HEe(TAHOTO CBIPbs,, METOAbl oOeccepuBaHus He(pTAHbIX (pakuuil. Kartamuzatopbl 3THX
IPOIIECCOB U MEXaHU3M HX JIeHCTBUA. BhigeneHne opranndeckux CoeIMHeHnu cepbl U3 HedTu.
Hcnonp30BaHre yKa3aHHBIX COSAMHEHUM B POMBIILICHHOCTH.

Cmonucmo-acgpanbmensi  Kak  BBICOKOMOJEKYJSIpHBIE  COeAMHEHUS  HehTH ¢
rerepoaromamu. Conepxkanue B HeQTsaX. MeTobl AeacdanbTu3aiuu.

Munepanbnvle KomnoHenmuvl HEPTH, WX XapaKTEPUCTHKA, METOIBl BBIACICHUS H
MEPCIIEKTUBBI TPAKTHUECKOTO UCTIOIb30BAHUSI.

Paszoden 4. Metonp! BTOpU4HO# niepepabotku HedTu. TepmMuueckue mpoueccs: MUpoIn3,
TEPMHUECKUN KPEKUHT, BACOPEKUHT U KOKCOBaHHE.

Iuponuz Ha STUIIEH Kak HauOojee paauKalbHBIA CHOCO0 mepepaboTKu HEe(TSIHOTO

ceippsi. Coipbe mnuponusza. I[Ipomunen, OyTuieH, AUBUHWI, LHUKIONEHTATUEH W JIPYrHe
HETIpe/IebHBIE YTIIEBOIOPOIBI KaK MPOAYKTHI MHUPOJH3a, IMyTH nepepaboTku. Bospactaromas
POJIb TUPOJIKU3a B POU3BOJICTBE APOMATHUECKHUX YTIIEBOIOPOIOB.
Tepmuueckuii kpexkune. PaauKambHBI MEXaHU3M TPEBPAICHHUNA YTIIEBOJIOPOJIOB MPH BBICOKOM
Temreparype. XUMHUYECKHE MPEBpaIleHs] YTIEeBOJOPOJOB PAa3IMYHOIO CTPOEHUS B YCIOBHSX
nuponu3a. MexaHu3M 00pa3oBaHUsl JMEHOB M apeHOB B YCIOBUSX MUponn3a. Pacmmpenue
CBIPbEBOI 0a3bl MUPOIIH3A.

Pazoen 5._TepmokaTanuTHyecKue IIPOLIECCHI: KaTAIUTHYECKUI KPEKUHT,
KaTaJINTUYECKUI pudopMuHr, KaTaJuTHYeCcKas U30MepH3alys, ATKUIIUPOBaHHUE.
Kamanumuueckuii xpexune, €ro OCHOBHBIE NMPOAYKTHL. Karammzatopsl kpekunra. KapOonwuii-
HMOHHBIA MEXaHU3M peaKklUd KaTaJUTUYeCKoro KpekuHra. [loBeneHue yrieBoaopoioB
Pa3TMYHBIX KJIACCOB B YCIOBHAX KAaTAIUTHYECKOTO KpeKHHTa. [IperMyInecTBa KaTaluTHIECKOTO

KPEKUHTa Mepel TEePMHUUECKUM. Kamanumuueckuii  pugpopmune,  ero  3HaueHUE B
MIPOM3BOJICTBE apOMATHUECKUX YIJIEeBOAOpo/oB. Peakuuu pudopmuHra: aeruapupoBaHUe,
M30MepH3aIys, JETUAPOLMKIN3ALM. JlernnpoxonaeHcanus. bu¢yHnkunonansHble
KaTaJIu3aTophl.

H3omepusayus yrieBolopo/IoB Ha MpuMepe OyTaHa, MEHTaHa, NATH- U IIECTHUIEHHBIX
LUKJIOATKaHOB. Karanmm3atopsl 1 MEXaHNU3M peaKkiuil.

Ankunuposanue alKaHOB U ITUKJIOAIKAHOB ojeprHaMu. TepMUUuecKoe alKWINPOBaHUE U
ero mMexaHu3Mm. KaTtanurtudeckoe alKMIMPOBAaHHWE B NMPHCYTCTBUU MPOTOHHBIX M alPOTOHHBIX
KUCJOT, 11€0JIuTOB. CHHTE3 BBICOKOOKTAHOBBIX KOMIIOHEHTOB TOIUIMB (M300KTaHA, HEOT'€KCaHa,
TPUITAHA).

Pazoen 6. Bonoposa kak IIeHHBIM KOMIOHEHT HedTenepaboTku. ['maporeHu3annoHHbIe
METOABl B He()TEXWMHUHM: THIPOOYHCTKA, THIponenapapuHu3anus, oOeccepruBaHHe U
THJIPOKPEKUHT.

Pazoen 7. Hedrenponykrsel, knaccudukamnus. [IponsBoacTtBo aBToO6eH3nHOB. COPTHOCTH
toruB. [lomydeHue peakTHBHBIX W JU3ENbHBIX TomMB. lleraHoBblie umcna. Ilpucaaku x
JU3EJIbHBIM TOIUIMBAM. ODKOJIOTHYECKHE TpeOOBaHMS K cocTaBy TomuuB. CMa3ouHblE Macia,
npou3BoACTBO. Turbl cma3zouHbix Macenl. KoncuctentHbele cmasku. [Ipumenenue. Brinenenue
napadHOB W 1IEPE3MHOB, NpuMeHeHue. Jlpyrue HedTenpoayKThl: HEe(TSIHBIE PACTBOPHUTEIH,
OUTYMBI, Caka, KOKC.




Pazoen 8. OcHoBbl HeTexumuueckoro cuHTe3a. HedTh u MpupoaHBIN Ta3 — ChIpheBas
0a3a a1 He)TEXMMHUYECKOTO W OCHOBHOTO OpraHMYecKoro cuHre3a. CxeMbl TiyOOKOM
nepepaboTku HePTH Mo HeTEXUMUUESCKOMY BapUaAHTY.

Cunresbl Ha ocHoBe CO. CuHTEe3-ra3, crocoObl €ro MOoJIy4YeHHs B MPOMBIIUIEHHOCTH.
Peakuus ®@umepa-Tpomma kak MeTOJ MOMYyYEHUS CHHTETUYECKUX OEH3WHOB, JU3EIbHBIX
TOIUIMB M Macell. YcioBus cuHte3a. CuHTe3 MeraHona u3 okcuaa yriepoaa (ll) u Bogopona,
yCIIOBUS IIpoliecca.

Pa3zden 9. AnbrepHaTHBHBIC TOIUIMBA M HMCTOYHUKH YHEPTrUU. BHOTOIIIMBA: OCHOBHBIE
XapaKTePUCTUKU U MEePCIEKTUBbI npuMeHeHus. Hedrexumus u skonorus.

Pazoen 10. OxcocuHTe3, HAa3HAYCHHE MU NPAKTUYECKOE HCIOIb30BaHME. MexaHu3M
peaKkuu ¢ UCMHOJIb30BaHMEM OKTakapOOHMIIA KoOanbTa Kak kaTanuzatopa. CHHTE3bl Ha OCHOBE
MeTaHoJa: B (hopManbaerui, B METUIOBbIE 3(DUPbI, B METWITPET.OyTHIOBBIN 3¢up. OCHOBHBIE
CIOCOOBI MOYYEHHUSI YKCYCHOM KHUCIOTHI B IPOMBIIUIEHHOCTH: OKHCIICHUE TIOMYTHBIX HEPTIHBIX
razoB, stwieHa (Bakep-mpouecc), u3 meranona (mpouecc MoHcanTo). MexaHuU3M CHHTE3a
YKCYCHOM KHCJOTHI M3 METaHoja B MPHUCYTCTBHU KOMIUIEKCOB poaus. CHHTE3bl Ha OCHOBE
YKCYCHOM KHCIIOTHI.

Pa3zoen 11. AnkeHbl Kak OCHOBHOE ChIpbe He(hTeXMMHUECKOro CUHTE3a.

l'az006pasHvle ankenvl: METOABI BBIIEICHUS W TOHKOW O4YHCTKU. [lyTH mcnonb3oBaHMs
STUJICHA, IPONIeHa, OyTaveHa U H300yTUIeHa.

Ankenvl ¢ 60nbwUM MONEKYIAPHLIM 6ecom. VX 3HaUeHUE Kak CHIPbE B TOJTYYCHUH
cuntetnueckux [IAB. Meroapl mnonydeHus: IETHAPUPOBAHUE allKaHOB, AUMEpH3alus U
onmuroMepusanus Hu3mux onepuHoB. Karammzatopsl Lluriepa, KOMIUIGKCHBIC KaTalH3aTOPBI.
CuHTe3bl Ha OCHOBE M300yTUJICHA: MTOIYYEHHE METHITPET.OyTUI0BOro 3hupa, TMU300yTHIICHA.

Peaxyuu okucnenus ankenos. KaTamuTHUECKOE OKHCICHHE AaJKEHOB KHCIOPOIOM.
['oMoreHHbIE U TETEPOTEHHBIE KaTalU3aTOPbl, MEXaHU3M IMPOLIECCOB C HX YYaCTHEM.
DONOKCUIUPOBAHHUE AJKEHOB THAPONEPOKCUIAMH, TEPKUCIOTAMH W TIEPOKCHIIOM BOAOPOJA.
ConpskeHHOE OKHCIeHHe. MeToAbl OKHCIEHHUsl dTUiieHa: B aneranbaeruja (Bakep-mporecc) u
YKCYCHYIO KHCJIOTY, B OKCHJ] STHJICHA.

MeTopl OKUCIIEHHS MPOIUJICHA: MOMYYeHHE aKPUIOHUTPUIA OKHCITUTENBHBIM aMMOHOJINU30M,
OKCHJIa TIPOTTMJICHA, aKPOJICHHA, IPUMEHEHHUE MPOIYKTOB.

[TomyueHne METaKpUIOBOW KHCIOTHI M3 M300yTHIeHA. D(UPBl aKpUIOBOM M METaKpUIOBOI
kucinoT. [TomydeHne MaeMHOBOTO aHTHIPUIA OKUCIIEHHEM OyTeHa-2.

Cunre3 OyTuioBbIX ciupToB. CHHTE3 BBICIIUX cUPTOB (mpouecc Llurnepa).

JIMEeHOBBIE YIIIEBOJIOPOBI.

bymaouen-1,3  (Ousunun). BeineneHue W3  MPOAYKTOB  mepepaboTku  HedTH.
[{ukmomuMepu3aiust ¥ MUKJIOOJUTroMepH3anus AuBHHUIA. [IyTH HCIIONB30BaHMS OJIMTOMEPOB.
Cunre3bl Ha 0aze OyTaJueHa.

H3zonpen. Pecypcesl. [IpoMbIIIIIEHHBIE CTIOCOOBI TIOTYYCHUS U3 TPONUJICHA, H300yTHIICHA
u 2-MeTi0yTaHa. Beiciiiue N1UMeHOBBIE YTIIEBOIOPOIbI: CHHTE3 U IPUMEHEHHUE.

ApoMaTHYecKHe YIIIeBOJIOPOIbI, IPUPOIHBIC PECYPCHI U CIIOCOOBI BBIZCIICHUS U3 HE(TH.

benszon W OCHOBHBIE MYTH €ro HCMONb30BaHHUsI. CHocoObl YBENIUYEHHUS PECYpCOB
OeH30/1a: TEPMUYECKOE M KAaTAIUTUYECKOE JCATKIIMPOBAHUE €r0 TOMOJIOTOB (TOJyojia W Ap.).
MexaHu3M peakiuyi ¥ KaTalu3aTopbl i ee npoBeneHus. CUHTE3bl Ha OCHOBE IIUKIIOTEKCaHa.

Tonyon — BBICOKOOKTaHOBAs 100aBKa K TOIJIMBY M CHIPBE JUISI OPTAaHUIECKOTO CHHTE3a.

Kcunonwi. Pecypcbl m myTu ux yBenuueHus. Mzomepuzanusi M pa3aeneHHe U30MEPOB.
OkucIeHNe KCWIOJNOB, KaTaJIM3aTOPbl, MEXaHW3M WX JeHCTBUA. DTajeBble KHCIOTHI H WX
3HauUEHUE B MPOU3BOICTBE BOJIOKOH, CMOJI, MIaCTU()PUKATOPOB.

Tonumemunbenzonvl, BbIeneHne u3 (Qpakmuun nuponusa Co, oxuciaeHue. CuHTE3
TEPMOCTOMKUX MOJUI(YUPHBIX BOJIOKOH.

Ilonusdepnvie apomamuueckue yene6o0opodvl. CocTaB W TyTH TepepaboTKu
HaTaTMHOBOM (hpaKIHH.




Ankunuposanue — apomamuyeckux — yeaeo0opodo8 €  HCIOJIb30BaHUEM  aJIKCHOB.
Karanuzatoper u Mmexanu3m. CuHTE3 3TUIOCH301a B KyMoua. M3omepu3aiust yriieBoJopoIoB B
YCIIOBHSIX alIKMJIMpOBaHUs. [[pumMeHeHre peakiiuu aJKuiIipoBaHUs B TPOMBIIIICHHOCTH.

AJKaHBI ¥ [IUKI0AJKAHBI, XMMUYECKUE IPEBPAILIEHHS C UX YIACTHEM.

Peaxyuu oxucnenus ankanos. Karanutudeckoe n HeKaTalIuTHYeCKoe okuciaenue. Llennoi
MEXaHHU3M OKHUCIeHHs. KaTaniu3atopsl OKUCICHHUS U MEXaHU3M HMX JCUCTBUS, KUIKO(PA3HBIC U
napoda3Hbple OKUCITUTEIIH.

Baxueiiiine  mpoOMBINUIEHHBIE  MPOLIECCHl  OKHUCICHUS ~ QJIKAaHOB:  IOJIyYCHHUE
dbopmanibierua ¥ METUIIOBOTO CIMPTAa M3 METAaHA, YKCYCHOM KHCJIOTHl M3 dTaHa W OyTaHa,
METUIIITUIIKETOHA, BBICIIUX >KUPHBIX CIIUPTOB U KUCIIOT.

3.2.2. JlabopaTOpHbBIii NPAKTHKYM

1. Onpenenenne (ppakHOHHOTO cocTaBa HepTed M HEPTENPOAYKTOB MyTeM MPSIMOM MEPETOHKH M
pektudukaiuu (pazaenast 1, 2).
2. OuncTka He()TEPOIYKTOB OT APOMATHUECKUX YTIICBOAOPOIOB METOOM ancopormu (pasaen 3).

3. Ompenencuune HpakIOHHOTO COCTaBa TOILIUB (pa3aesibl 2, 7).

E

Omnpenenenue IOTHOCTH, KHHEMATHYECKOH BS3KOCTH M TIOKa3aTellsl MPeJIoMIICHHs HePTEMPOILyKTOB
(pa3nennt 3, 7).
Omnpenenenune comepanust BoJbl B HeTsX U HedrenpoaykTax (pasmennl 3, 7).

Ormpe/iesieHre TeMIepaTypbl BCIBIIIKA U BOCIIAMEHEHHsT He()TepoIyKToB (pa3nensl 7, 9).

OrmpesiesieHne «aHWIMHOBOW TOUKN» HEe(DTEnpoaykToB (pa3men 11).

© N o O

OrpesienieHne HU3KOTEMIIEPATYPHBIX CBOMCTB HE()TEPOAYKTOB (pasien 7).

4. Y4eOHO-MeTOAMYECKOE O0ecleueHHe CAMOCTOATEIbHOM padoThl 00yYaKIIUXCS

CamocrosiTenbHast padoTa CTYJEHTOB BKJIIOYAeT pabOTy B YMTAJIBLHOM 3ajie OMOIMOTEKH, B
yueOHBIX KaOuHeTax (JadopaTopusx) MU B JOMAIIHUX YCJIOBUSAX, C JOCTYIIOM K pecypcam
WuTepHeT A MOATOTOBKU K cOOECEIOBAaHUIO 1 KOHTPOJIBHBIM PabOTaM.

K d)ODMaM TCKYHICTO KOHTPOJIA YCIIEBAEMOCTH AUCHHUIIIMHBI OTHOCUTCS CIICAYIOIICE:

e E>XeHeIeIbHBIN YCTHBIN OIPOC C OLEHKOW;

e KoHTpoIbHBIE pabOTHI;

e KommokBuyM 1o remMam paszenos 1-5

e(Caya TEOpPETHUYECKOro J0IMycka K JjadopaTopHOil paboTe W MpoBepKa HaNMUCAHUS
OTYETOB 110 TEMaM JIAOOPaTOPHBIX 3aHATUI

[TpomexxyTouHast aTTecTalysi MO HMTOTaM OCBOEHUS IUCLHUIUIMHBI MPOXOJUT B (opme
NMCbMEHHOI'0 IK3aMeHa.

K sx3ameny B 6-oM cemecTpe ouHOW (GOpMBI 0OyUeHHsSI U 7-OM CEMeCTpe OYHO-3a0YHOMN
dopmbl 00ydeHHs JOIyCKaloTCs 0Oydaroliuecs, BBIIOJHHUBIINE Bce JabopaTopHblEe paboThl B
COOTBETCTBUHU C IJIAHOM U MPEICTaBUBIINE OTUYETHI 10 HUM.

KOHTpOJILHBIC BOIIPOCBI MW 3aAaHUA JId TMPOBCACHHUA TCKYLICTO KOHTPOJIA U
HpOMe)KYTOqHOfI aTTeCTallMy 110 UTOraM OCBOCHHUA JUCHUIIIIMHBI IPUBCACHEI B II. 6.2.

5. ®oH/ OIIEHOYHBIX CPEACTB JIJIsl MPOMEKYTOYHOM aTTeCTAIIMH MO TUCHHUIIHHE (MOAYJII0),
BKJIFOYAIOIHH:

5.1. Onwucanue mKang ONEHUBAHUS PE3YIHTATOB O0OYUCHHUS 1O JUCITUTIIIMHE



YpoBennb Ixana oueHuBaHusi choOpMHPOBAHHOCTH KOMIETEHIIUI
copmupo-
npeBo-
BaHHOCTH HEy/0BJIETBO | YAOBJETBOPH <ODOILIO TG p
. 10X YeHb XOPOIII XOXH
KOMIIeTeHIuii 0xo0 pUTEIBLHO TeJIbHO P 0Y€eHE X0poLuo CX0/HO
(MHAMKaATOpPA
JOCTHIKEHHS HE 3a4TE€HO 3a4YTECHO
KOMIIeTeHIII)
OtcyTCcTBHE YpoBeHb YpoBeHn
yTe YpoBeHb poBet OBt
3HAHUI . 3HAHUH B 3HAHUH B
3HaHUU B
TEOPEeTUYECKO | YpoBeHb MuHIMaITEHO oBBeMe o0Beme, YpoBeHb o0Beme,
ro MaTepuayia. | 3HAHWHA HIDKE | JIOMYCTHMBINA COOTBG”ECTB o COOTBETCTBYIOI | 3HAHUIA B MpEeBhIIIa
EY— HeBo3MokHOC | MHHUMAITb- YpOBEHb Hem Y eM Mporpamme o0Beme, FOIIIEM
- Th OLIEHUTh HBIX 3HAHHH. DOFDAMME MMOJATOTOBKH. COOTBETCTBYIO | MpOrpam-
MOJIHOTY TpeOOBaHHH. JonyieHo ng HI_ETOBKH Jomnymeno EM My
3HAHUKU Hmenu mecto | MHOTO Jomymmeno ’ HECKOJIBKO nporpamme MOJTOTOB
BCIICICTBHUE rpyOsIe HerpyOBIxX 3 HECYILIECTBEHH MOATOTOBKH, KH
HECKOJIbKO
OTKaza OIITHOKHU OIITHOKH. BIX OIIHOOK 0e3 ommmboK
o0yJaromiero- nerpyGuix
i OIIMOOK
Csl OT OTBETA
OtcyTcTBHE [IponemoHcTpH IIponemo
y IIponemoncTpu PO p [IponemoncT- PO
MUHUMAJIbHBI IIponemoucTp pOBaHBI BCE HCTPUPOB
. POBaHEI BCe PHUPOBAaHBI BCE
X YMCHHII . HPOBaHbI OCHOBHBIE aHbI BCE
OCHOBHBIC OCHOBHBIC
Hesoszmoxxnoc | Ilpu pemenun | oCHOBHBIE MCHIS YMEHHUSL. MCHS OCHOBHBIE
Tb OLICHUTh CTaHJApTHBIX | yMEHHUS. y : Pemens! Bce y i YMEHHUS,.
Pemensl Bce pelIeHbI Bce
HaJIMYHe 3a7a4 HEe Pemensl OCHOBHBIE Pemenst
. OCHOBHBIC OCHOBHBIE
YMEHU MPOJECMOHCTP | THITOBBIC 3a7a49H . BCE
YmMenus 3a7a49u C 3a7a4M C
BCJICIICTBHC HUPOBaHbI 3aa4u C BrImmorHeHBI Bee OCHOBHBIE
HEerpyObIMU OTACIIbHBIMU
OTKa3a OCHOBHBIC HErpyObIMU 3a7aHus, B 3a/1a4u.
OmMOKaMH. HECYILECTBEH
00y4Yaromeroc | yMeHws. OIIUOKaAMH. MOJTHOM Beimonae
BrimosHeHs! Bee HBIM
s1 OT OTBETA HNmenu mecto | BeimonHEHBI o0beMe, HO HBI BCE
3aJaHMsI, B HEJI0YCTaMH,
rpyObIe BCE 3aaHMs HEKOTOPBIE C 3aJaHusl, B
TTOJTHOM BBITIOJTHEHBI
OIITHOKH HO HE B HEI0OYETaMHU. [IOJTHOM
o0neMe, HO BC€ 3a/1aHUS B
IIOJTHOM o0BeEME
HEKOTOPBIE C TTOJTHOM
o0beme 0e3 Heo-
HEI0YeTaAMH o0BeMeE
4ETOB
OT1cyTcTBHE IIpu pemrennn | Mmeetcs IIpogeMoHcTpH IIponemo
Y PP IIponemoncTpu PO p [IpoaemoncTp PO
BJIQJIEHUS CTaHJAPTHBIX | MHHAMAIbHBI pOBaHbBI HCTPHPOB
N POBaHbBI HPOBaHbI
MaTepHAIOM. 3a1a4 He i 0a30BEIE aH
6a3oBbIE HaBBIKH
Heso3moxxHoc | mpomeMoHCTp | Habop HAaBBIKH TBOpPYECK
HaABBIKH MIPU PEIICHUN .
Hasbiku Th OLIEHUTH HPOBaHbI HAaBBIKOB /ISt MIPU peIIeHAN 13071
MIPU PEIICHUN HECTaHJApTH
HaJIH4ne 0a30BEIE peteHus CTaHIAPTHBIX MOAXOM K
CTaHAAPTHBIX BIX 3a1a4 0e3
HABBIKOB HABBIKH. CTaHJAPTHBIX 3amau 6e3 PpelIeHuIo
3a1a4 ¢ OIIHOOK U
BCJICIICTBHE Wmenu mecTto | 3amay ¢ OIIHOOK U HEeCTaHJap
HEKOTOPBIMH HEI0YETOB
OTKaza rpyobie HEKOTOPBIMU HEI0YETOB THBIX
HEI0YEeTaAMH
oOyuarorier- OIINOKH. HEJI0YeTaMH 3a1a4
Cs1 OT OTBETA

[Ipu n3yueHnn MTUCIMUIUIMHBI « XUMUS HEPTHY» CTYICHTHI MOTYYaIOT CICAYIONTUE 3HAHUS,
yMeHusl U BiajieHus B pamkax ocBoeHus komnerenuuit OIIK-1, OIIK-2, OITK-6:

OIIK-1.3. ®opmynupyeT 3akIIOYEHUS W BBIBOJBI 1O pe3yibTaTaM aHalu3a JUTepaTypHBIX

JaHHBIX, COOCTBEHHBIX OKCIICPUMCHTAJIBHBIX W PACYCTHO-TCOPCTHYCCKUX pa60T XHUMHYECKOMN

HaIpaBJIICHHOCTH,

OIIK-2.3. TIpoBOAMT CTaHAAPTHbBIE ONEpALUU Ul OIpPECNICHUs] XUMUYECKOro U (a3oBOro

COCTaBa BCUICCTB U MaTCpHUaJIOB HA UX OCHOBE,

OIIK-6.1. TlpencraBnser pe3ynbTaThl pabOTHl B BUIE OTYETa IO CTAaHAAPTHOW (opme Ha
PYCCKOM SI3BIKE.

HpOMe)KYTOLIHBIfl KOHTPOJIb Ka4€CTBa YCBOCHHA CTYACHTAMH COACPKAHUA AUCHUITIIIWHBI

IIPOBOJUTCA B BUJEC KOMIUIEKCHOTO K3aMEHa, Ha KOTOPOM OIPEAEIIAeTC:
® YpPOBEHb YCBOCHUS CTY/AEHTAaMH OCHOBHOI'O y4eOHOI0 MaTepHaia 1o JUCIHILIIHHE;
® ypOBEHb IIOHUMaHUSA CTYJCHTAMH N3Y4EHHOTO MaTepHana;

10



® CIOCOOHOCTH CTYACHTOB WCIOJBh30BaTh IIOJIYYCHHBIC 3HAHWUS JUIS PEIICHUS
KOHKPETHBIX 3a71a4.

DK3aMeH B 6-M ceMmecTpe il O9HOM (hopmbl OOyueHUs W B 7-OM ceMecTpe JUisl OYHO-
3209HON ()OpPMBI TMPOBOJUTCS B TNHCHBbMEHHOH (opMe B BHUAEC OTBETa OOYyYaromIerocs Ha
TEOPETUYECKHE BOIMPOCHI Kypca, pEIIeHWH TMPAKTUYECKUX 3aJad M IOCIEOYIOIUM
co0eceJoBaHMEM B paMKax TeMaTHKH Kypca. B xome cobecemoBaHUs paccMaTpHUBAIOTCS
OIIMOKH, TONYIICHHBIE CTYJICHTOM IIPU OTBETaX Ha BOIPOCHI 3K3aMEHAIMOHHOI0 OUieTa.

IIIkana omeHKH nmpu HpOMe)l(yTO‘lHOﬁ arrecranum Ha IHCbMEHHOM JK3aMEHE

Ouenlca YPOBeHB NoAroTOBKH

[TpeBocxoIHO Bce komnieTeHIIMYM (4acTH KOMIETCHIIUH ), HA OPMHUPOBAHUC
KOTOPBIX HaIIpaBJIeHA IUCIUILINHA, C(QOPMHUPOBAaHbI HA YPOBHE HE
HIKE «IIPEBOCXOJTHOY

KOTOPBIX HampapiieHa AUCHUILIMHA, COPMUPOBAHBI Ha YPOBHE

chopMHpOBaHa HA YPOBHE KOTIMYHOY

OTan4Ho Bce xommereHimu (4acTM KOMIIETEHIHWH), Ha (HopMHpOBaHUE

HEC

HWXXEC «OTJIHUYHO», IIpU OTOM XOTA OBI OJHa KOMIICTCHIINUA

KOTOPBIX HaIpaBjeHa JHMCIUIUIMHA, CHOPMUPOBAaHBI HA YPOBHE

c(hopMUpOBaHa Ha YPOBHE «OYCHB XOPOIIO»

Ouenp XopoIio Bce kommereHnnMu (YacTH KOMIIETEHIWH), Ha (OpMHpPOBaHHE

HC

HWKE «OYC€Hb XOpOoIlo», IIPU 3TOM XOTA OBl OJHa KOMIICTCHIIUA

KOTOPBIX HampasjieHa AUCLUIUIMHA, CPOPMUPOBAHbI HA yYPOBHE

chopMHpOBaHa HA YPOBHE «XOPOIIIO»

Xopouio Bce kommereHnuu (4acTH KOMIIETEHIMH), Ha (OpMHpPOBaHME

HC

HIKE «XOpoI1mo», MHOpu 3TOM XOTA OBl OJHa KOMIICTCHIHWA

KOTOPBIX HampasiieHa AMCLUILIMHA, COPMUPOBAHbI HA YPOBHE

VYnoBierBoputenbHo | Bce  koMmereHumM (4acTM  KOMIETEHIMM), Ha (OpMHUpOBaHHE

HC

HHUIKEC «YAOBJICTBOPUTCIBHO», IIPU 3TOM XOTH OBI OJHa KOMIICTCHIIMUA

3a4TEHO
chopMHpOBaHa HA YPOBHE «YJIOBJIETBOPUTEIHHO
HeynoBnerBoputensHo | XoTss OBl  oJHA KOMIETEHIHsS CPOPMHpPOBAHA Ha  YpOBHE
He «HEYNOBIETBOPUTEIBHO», HHM OJHA W3  KOMIICTEHIMH  HE
3a4TEHO chopMHpOBaHa HA YPOBHE «ILIIOXO0

IToxo Xots Obl 01HAa KOMIIETEHIMS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»

CamocrosiTennbHasi paboTa OO0y4yaromIerocss 3akjIlo4yaeTcs B TOATOTOBKE CTyACHTa K
BBITIOJTHEHHIO JIA0OPATOPHBIX padoT, a TakKe BKIIOYAET paboTy ¢ PEKOMEHIyeMOM JTUTepaTypoi
Mo TeMaM CEMHHApPCKHUX 3aHSATHUH C UCIOJIb30BaHuWeM Internet-pecypcos, MOAroTOBKY K claaue
9K3aME€Ha MO KOHTPOJIbHBIM BompocaMm. CpencTBamMu AJisi TEKYHIEro KOHTPOJIS YCIEBAEMOCTHU
SBJISIIOTCSA  ca4a JIOMyCKOB K J1a0OpaTOpHBIM paboTaM, KOJUIOKBUYM W OTYETHl TIO
nabopatopHbM padotaM. OTueTsl 0 Ta60PATOPHBIM pabOTaM MPEICTABISIIOT CO00M JOKYMEHT O
paboTe CTyneHTa B Te4YeHHE cemecTpa. Hamumdyme OT4YeTOB, MPOYMTAHHBIX M TOMHCAHHBIX
mpernojaBaTeneM, BEAYIIMM JIaopaTOpHBbIC 3aHATHSA, SBISETCS HEOOXOIUMBIM YCIOBUEM
JIOTIyCKa K cJade 3K3amMeHa Mo JuciuruinHe. OTYeThl SIBISIOTCS OAHUM U3 3 ()EKTUBHBIX
METO/IOB M3YYEHHUs MaTepuaia, MOCKOJIbKY B IMPOILIECCE €ro HamUCaHUs CTYJAEHT JE€TajlbHO U
BIyMYHBO AaHAIM3UPYET TEOPETHUECKUN M MPAKTUYCCKUU MaTepuas, CBSI3aHHBIA C PabOTOM,
dbopMynupyeT BBIBOABI O pe3yibTaTax IMPOBEAECHHOTO OJKCIEPUMEHTa, YTO CHOCOOCTBYET
JTy4dIIeMy YCBOGHHIO MaTepuajia, a TaKKe pa3BUBAeT Yy CTYJAEHTOB BHUMaHUE W
HAOII0IATEILHOCTD.

[TIo utoram u3y4eHus NUCUMIUIMHBI MPEIYCMOTPEH 3a4eT U 3K3aMEH B KAa4eCTBE CPEICTBA

aTTECTAIlUU CTYJICHTOB.

K ¢opmam Tekymiero KOHTpoJIsl YCIeBaeMOCTH  JUCITUTIIIMHBI OTHOCUTCS CIIETyIOIIEe:

e FoKeHEeIeIbHBIN YCTHBIM ONIPOC C OLICHKOW;
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¢ KoHTposIbHBIE pabOTHI;

¢ KoytokBHYM 110 TeMaM paszeioB 1-5

e(Caya TEOPETHUYECKOro JOMycka K JadopaTopHOil paboTe W MpoBepKa HaNMUCAHUS
OTYETOB I10 TEMaM J1a00PATOPHBIX 3AHATUN

HpOMe)KYTO‘-IHaSI arrecralus 10 HUTOoraMm OCBOCHHUA OUCHUIUIMHBI IPOXOJUT B CI)OpMe
NIHUCBbMEHHOI'0 JK3aM€E€Ha.

OdopmieHne pe3ybTaToB JTa00PATOPHBIX padOT MPOBOJAUTCS B BUJIE OTUECTOB.

TpeodoBanus k opopmiieHUI0 0THeTa. OTUYET J0JIKEH COAEPKATD:

1) na3Banue padoTHI;

2) 1eab paboThI;

3) KpaTKoe TEOpPETHUECKOE BBEACHUE, BKJIIOYAs yPAaBHCHUS XUMHUCCKUX PEaKIUil,
XapaKTEpU3UPYIOIIHE CBOWCTBA HM3y4YaeMbIX OPTraHUYECKUX COCTUHEHUH, KOTOPBIM
HOCBSIIIIEHA JTabopaTopHas padora;

4) 3KCIIEpUMEHTAIILHYIO YacTh,

5) BBIBOJIBI M CIIMCOK MCITOJIb30BAHHOM TPH BBHIIIOJHCHUH 3a/1aHUs IHTEPATYPBI.

Otuer nomkeH OBITH OGOPMIIGH aKKypaTHO M TPEICTaBISICTCS Ha CIEAYIONIee IOCIe
BBIMTOJIHEHHUS paOOTHI 3aHSTHE.

Kpurepun oueHku oryera

Ortuer 3auTeH Conepxxanne U 0QpOpMIIEHHE OTYETA MOJHOCTBIO COOTBETCTBYET
TpeOOBaHUSAM, YKa3aHHBIM BbIIIE TPEOOBAHUSIM

Otuer He 3auTeH He BbimosHeH x0T OBl OOUH MYHKT M3 TpeOOBaHUM,
IpeabsIBIIIEMBIX K 0(DOPMIICHUIO OTYETa

6.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WM WHbIE MATepHAIbl, HEOOXOAUMbIE IJIsl OLEHKH
pe3yJibTaTOB 00y4eHHs.

6.2.1 KonTpoJIbHBIE BONIPOCHI

Bonpocut Koo gpopmupyemoii
KomnemeHyuu
1. Kakue mpoaykTbl OTHOCATCS K HPOAYKTaM IEPBUYHON MepepaboTKu OIlK-1
HedTH?
2. PaccmoTtpuTe Kiaccudukanuio HeTH MO CONEPIKAHUIO CEPHI OIlK-1
3.  Xumuueckas Kinaccupukaius Hepreit OIIK-1
4. TInotHOCTH HEPTEMPOAYKTOB. METOABI MX ONpEIEICHUS U 3aBUCIMOCTb
OT TEMIIEPATYPBI OIIK-2
5. Bs3kocTHBIE XapakKTepuCTUKH He(pTH. YCIIOBHAas W KWHEMaTHYecKas
BA3KOCTb OIIK-2
6. Temmeparypbl BCHBIIIKH, BOCIUIAMEHEHHE ¥ CAMOBOCIUIAMEHEHHS
HEPTENPOIYKTOB OIIK-2
7. HuskoremmepaTypHble CBOWCTBa He(PTEMPOIYKTOB: TeMmIeparypa
3aCThIBaHUS, IOMYTHEHHS U Hayajla KpUCTAJUTM3alluN OIIK-2
8. Kuaccudukanus HedrenpoaykToB
9. JleroHalMOHHAsi CTOMKOCTh OEH3WHOB, €€ 3aBUCHUMOCTb OT CTPOCHHS OIIK-2
yriaeBonopoaoB. OKTaHOBOE YHCIIO, OKTAHOBBIM WHIEKC MOTOPHBIX TOILUIUB,
«4yBCTBUTEIIHOCTB)» TOIIJIMBA OIIK-6
10. Twumsl qu3enbHBIX TOILIHUB. LleTaHOBOE YKCITO
11. Knaccudukarus HeQTSHBIX MaceT U CMa30K OIIK-1
12. Kakue HedrenpoayKkTsl oTHOCATCS K Outymam? Tumsl OUTyMOB OIIK-1
13. Xumunueckuii coctaB HedTH. Kakue Kimacchl yrieBOAOPOIOB BXOMST B
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cocraB He(TH? OIIK-1

14. PaccmoTtpute razoo0pa3Hbie, KUJIKHE W TBEPbIC aTKaHbI, BXOJISIINEC B OIIK-6
cocraB He(pTH

15. HadreHbl u apoMaTHYECKUE YTIIEBOIOPOAbI, BXOASIINE B COCTaB HeTH OIIK-6

16. Oxapakrepu3yiTe KHUCIOPOJICOJEPKAIIUE COCAMHEHUS, BXOMISIIUE B OIIK-6
cocTaB He(TH

17. Oxapakrepu3syiiTe cepocojepKaliie COeIUHEHUs, BXOAAIIUE B COCTaB OIIK-6
He(dTU. MeTobl OYMCTKH HEPTH OT CEPBI U CEPOCOCPKAIIUX MPOAYKTOB

18. A3sotconepkaiiue coenHEHHsI, BXOISIIUE B COCTaB HE(PTH OIIK-6

19. Knaccudukamus cMOIHCTO-ac(hadbTEHOBBIX BEIIECTB, BXOANIUX B OIIK-6
cocraB He(TH. [leachanpTr3anus Ma3yToB U TYIPOHOB.

20. MeTonpl BTOpHYHON TIepepabOTKH He(PTH, Ha3HAYCHHE M TIEPCIICKTUBHI OIIK-2
BTOPUYHOU TIEpepabOTKH.

21. OCOOEHHOCTH TEPMHUYECKOTO KpEKHMHIa allkaHOB, HA(PTEHOB W OIIK-2
apOMaTUYECKUX YTIIEBOJOPOIOB

22. Tluponus, KOKCOBaHHE, BUCOPEKHHI, XapaKTEPUCTHKA M Ha3HAYCHHE OIIK-2
IPOIIECCOB.

23. OCHOBHBIE IIPOIIECCHI KATAIUTHIECKON MepepaboTKH HEPTH OIIK-2

24. OcHOBHBIE CTaauu (dTambl) TETEPOTCHHOTO KaTalu3a ¢ THUIIBI OIIK-2
KaTaJIn3aTOPOB MepepabOTKH HEPTH

25. Karamutuueckue sjibl 1 METOIbI 00phOBI ¢ HUMU OIIK-6

26. OCOOCHHOCTH KATAJUTHYECKOTO KPEKHHra aJKaHOB, HA(TEHOB H OIIK-2
apoOMaTHYECKHX YTJIEBOJOPOJIOB

27. Karamutnaeckuit pudopmMuar. OCHOBHBIE KaTaIM3aTOPBI U MPOAYKTHI OIIK-2
yKa3aHHOT'O Tpoliecca

28. TUAPOKPEKUHT U €ro 0COOCHHOCTH OIlK-2

29. Tumbl KaTamu3aTOpPOB HM3OMEPHU3ALMU, HCIONb3YEMbIX B YCIOBHSIX OIIK-2
IPOMBINIIEHHON nepepadboTku HepTu. Cxema peakiuy U30MEepU3allii aIKaHOB
B MIPUCYTCTBUH OU(DYHKIIMOHAIBHBIX KaTaIH3aTOPOB

30. AnxwnmpoBaHWe M300yTaHa OyTE€HaMHM, XapaKTEPUCTHKA W Ha3HAUYCHUE OIIK-1
IPOIIECCOB.

31. TlpuBemute oOmyt0o cxemy peakiuu Oumrepa-Tporma. OCHOBHBIE OIIK-1
CHoCcoOBI MOJTYYEeHUsI CHHTE3-Ta3a B IPOMBIIIJICHHOCTH

32. Paccmotpute cuHTE3 OyTaHAIS 1O PEaKIH THAPOPOPMILTUPOBAHHS OIIK-1

33. Paccmorpute peakuuioo THAPOGOPMHUIUPOBAHUS C HCIOJIb30BAaHUEM OIIK-1
oKTakapOOHMIIa KoOalibTa Kak KaTajau3aropa

34. Ilpusenute cxemy Bakep-npouecca OIIK-1

35. PaccMmoTpuTe CHHTE3BI YKCYCHOW KHCIOTBI H METHJI-TPET.0YTHIOBOTO OIlK-2
3¢upa HaA OCHOBE METaHOJIA

36. IlpuBemuTe HamboJiee MPOMBINIJICHHO 3HAYUMBIC MPOIECCHI OKHCICHUS OIlK-2
ATUJICHA U MPOIMIICHA. YKaXHUTE YCIOBUS UX MPOTEKAHUS

37. PaccMoTpHTe CXeMBI CHHTE30B Ha OCHOBE dTHJICHA OIlK-2

38. PaccmoTpuTe cXeMbl CHHTE30B Ha OCHOBE ITPOIHIICHA OIIK-2

39. TlpuBemuTe cXeMbI CHHTE30B Ha OCHOBE OEH30J1a OIIK-2

40. IlpuBenuTe CXeMbl CHHTE30B Ha OCHOBE METAaHOJa OIIK-2

41. Ponb HedTH 1 HeYTETOOBIYU B POCCUICKON SKOHOMUKE OIIK-2

42. OcHOBHblEe TMpoOyeMbl HepTexumuuecko orpacnu Poccun OIIK-2
NEPCIIEKTUBBI Pa3BUTHUSI HEPTEXUMUU

Temvr  nabopamopuvix U CEMUHAPCKUX — 3auAmMull  (OONYcKo8 K

nabopamopHblM  pabomam, a maxdce KOHMPOTbHble BONPOCHL K HUM,
xapaxmepusyioujux popmuposanue komnemenyuti OIIK-1, OIIK-2 u OIIK-6): | OIIK-1, OIIK-2

Padora Nel «Ompenenenue ¢QpakmumonHoro cocraBa HehtH U
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HEPTENPOIYKTOB ITyTEM MPSIMOI IEPETOHKU U PEKTUDHUKAIIH»

1. OcHoBHBIEC (PpaKIuy IPHU MEPBUIHON TTepepadoTke HeTH

2. PaccmoTpuTe cCTpoeHHME M NPUHLUUIN JACUCTBUS PEKTU(UKAMOHHON
KOJIOHHBI

3. Kak uzmensiercs nmokasaTenb npeioMICHUST HEPTEIPOIYKTOB OT MEPBOM 10
nociennen ppaxuu?

4. Cnoco06sl oTO0pa mpod nmpu pektudukanuu. Kak MeHsercs temmeparypa mno
BblcOoTe  KosoHHbI?  Kakyro  Temmeparypy  (MUHMMaJbHYHO WU
MaKCHUMaJIbHYI0) TIOKa3bIBa€T TEPMOMETP CBEPXY PpEKTHU(PHUKAITMOHHON
KOJIOHHBI?

5. VYcraHoBKa AJi NPSIMON EPETOHKH, COCTABHbBIE YaCTH.

Pagora Ne2 «Oumcrtka HEPTEIPOAYKTOB OT  apOMaTHUECKUX

YIJIEBOAOPOAOB a/icopOLMel Ha a1cOPOLIMOHHOMN KOJIOHKE»

1. Kiaccel yriaeBonopoaoB, BXOJALIMX B COCTaB HEPTH.

2. Kakue apomatndeckue yrieBo10po/ibl BXOJIAT B cocTaB HePTU?

3. CrmocoObl mTONydeHUs] W BBIACICHHUS apOMAaTHYECKUX COCAMHEHUH B
Hedrexumun. OOIaCTH UCTIOIB30BaHUS JAHHBIX YTIIEBOJIO0POIOB.

4. OcHOBBI KOJIOHOYHOM xpomarorpaduu. [lonsspHble U  HeNoJspHbIE
COpOEHTHI.

5. IlpuHuuMn oTAeneHus apoMaTUYECKUX YIJIEBOJOPOJOB C IOMOILBIO
xpomarorpaduu. J[Ba TuIa >I0NPOBAHHSL.

Pab6ora Ne3d «OrmnpeneneHue miOoTHOCTH, KHHEMATHYECKON BS3KOCTH U

MOKa3aTesl MPeIoOMICHUS He()TEMPOIYKTOBY

1. Kiaccudukauus Hedrell o MIOTHOCTH

2. dusnueckue CBOICTBa HE(PTEIPOTYKTOB.

3. TLIOTHOCTH KaK OTHOCHUTENIbHAS XapaKTEPUCTHKA XUMHUYECKOTO COCTaBa
HepTenpoaykTtoB. IlpaBuia mepecuera TIIOTHOCTH, TeMIepaTypHbIE
nonpaBku. CriocoObl onpeieNieHus MIOTHOCTH.

4. JluHamMuyeckasi, KHHEMaTHUeCKas, yCIOBHas BS3KOCTb, UX OMpEIeIICHUE.
Pacuernbie hopmyIbI.

5. Cnoco0bl ornpe/ieieHus] KHHEMaTH4eCKOH BSI3KOCTH.

6. Kak 3aBucuT KuHEMaTH4eCKas BI3KOCTh HE()TEMPOIYKTOB OT TEMITEPATYPHI,
LIMPOTHI MECTHOCTH U €€ BBICOTBI HaJl YPOBHEM MOpsi?

7. BsskocTHO-TeMIEepaTypHble cBOMCTBaA Macell. MHaekc BsI3KocTH.

8. Uro Ttakoe mokazarenb mnpenomsieHus? CnocoObl  ompeaeseHHUs.
3aBUCUMOCTh TIOKa3aTelsl OT MOJIEKYIsIpHON Macchl, cooTHoenust C/H.

PaGora Ned4 «Onpenenenue coepx aHus Boibl B HEPTIX U HEPTEIPOTYKTAX)»

1. MunepanbHble KOMIIOHEHTH HedTH, HX coaepkaHue B Hedtu. Kaxk
OCYILECTBIISIETCS MPOoLecC 00eCCOMMBaHUsA?

2. YCTOHYMBOCTH BOJHBIX dSMYJIbCHIA. DAaKTOPHI, BIUSIONIAE HA YCTOMUYUBOCTD
BOJHBIX AMYJIbCHM.

3. Cogepxanue BOJbl B He(TAX MU HeTenpoiaykrax. BrusHue Boabl Ha
JKCITyaTallMOHHbIE  cBoiicTBa  HedrenmpoaykToB. KauecTBeHHblE W
KOJINYECTBEHHBIE METO/IbI OIpeJIeJIEHUs BOJIbI B HEPTU U HE(PTENPOIyKTaX:
THJIpUJIKAIbLIMEBbIA, MPoOa Ha MOTpeckuBaHue, MeTon Puinepa, MeToxn
Juna u Crapka.

4. Tlpuanun azeoTponmHOM meperoHkw. Uto Takoe azeorpon? TpeboBanwms,
IPEABIBIISIEMBIE K PACTBOPUTEIIO: IIOTHOCTH IO CPABHEHUIO C BOJIOM,
T.KHIL., PACTBOPUMOCTB B BOJIE.

u OIIK-6

OIIK-1, OIIK-2
u OIIK-6

OIIK-1, OIIK-2
u OIIK-6

OIIK-1, OIIK-2
u OTIK-6
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5.

YcerpoiictBo yctaHoBku. ['nme coOupaercs Boma? Kak moxacuutatrh ee
o0bemMHOe/MaccoBoe  coxaepkanue?  Kak ~ yCTaHOBUTH ~ OKOHYaHHE
JKCIIepUMeHTa?

PaGora Ne 5 «Omnpenenenue Ttemieparypbl BCIBIIIKM W BOCILUIAMEHEHUS

HEPTENPOIYKTOBY

1. Knaccudpukanus  HepTeNnpooyKTOB IO  TEMIIEpaType  BCIBIIIKH.
3aBHCHMOCTh OT MOJIEKYJISIPHOM Macchl He(DTEPOIyKTa.

2. Yro Takoe Temieparypa BCHBIIIKH, TeMIIEpaTypa BOCIUIAMEHEHMUs,
TEeMIIEpaTypa CaMOBOCIIJIaMEHEHUSI?

3. IlonsTHe O BepXHEM M HW)KHEM IIpe/ieax B3pPbIBAEMOCTH, 3aBUCHUMOCTb
TEMIEPATYPHI BCIBILIIKK OT MOJIEKYJISIPHOM MacChl.

4. Cnoco0bl olpeiesieHus TeMIIepaTypbl BCIBIILIKHA U BOCIUIAMEHEHHUS.

Pa6ora Ne6 «OmnpeneneHue aHUIMHOBOM TOYKM»

1. Yro Takoe aHunuHOBas Touka? YTo OHA XapakTepusyer?

2. 3aBHCMMOCTh AHWIMHOBOW TOYKH OT  YIJICBOJOPOJHOTO  COCTaBa
HE(TEIPOAYKTOB.

3. Kakme yrneBomopoasl HMEIOT CaMyl HHU3KYI0 aHWJIMHOBYIO TOYKY?
[Touemy?

4. CrocoOsl orpeiesieHUs] aHWIMHOBON TOUKH. MeTo/InKa SKCIIEpUMEHTA.

5. Ecim ymamuth apomaTtudeckue COEAMHEHMs U3  HeTenpoaykra,
AHWJIMHOBAS TOYKA NOBBICUTCS WJIK IOHU3UTCS?

Pa6ora Ne7 «Onpenenenue GppakimOHHOIO COCTaBa TOILIMBY
1. Bwuasl TOIINB, KJ1aCChl UCTIAPSIEMOCTH.
2. Urto takoe okraHoBoe unciao? Uto oHO oTpaxkaer? Kak 3aBHCHT OKTaHOBOE
YUCIO0 OT Pa3BETBICHUS  YIVIEBOJOPOAHOIO  CKEJETa, COJEp’KaHUs
apOMaTHUYECKHUX YTJIEBOJOPOIOB?
3. Uro xapakrepusytoT 3HaueHus 10, 50 u 90% BbIKUIIAHUS TOTITUB?
4. Yewm oTiMyaeTcsi 3MMHUIN OEH3UH OT JIETHET0?
5. Meroauka MpoBeACHUs S3KCIEpUMEHTa: ycTaHoBKa. Kakue mnapamerpsl
TpeOyeTcs onpeaenuTb?
6. Kak onpenenuts Temneparypy Hadajga KMUIIEHUS?
Pabora Ne8 «OmnpenencHrie HU3KOTEMITEPATYPHBIX CBOMCTB HEPTEIIPOILYKTOB»

1. OcHOBHBIE XapaKTEpUCTUKU HHU3KOTEMIIEpAaTypHBIX CBOMCTB HedTel u
HEPTENPOIYKTOB

2. Temmeparypa 3acTeiBaHuSi HepTH W HEDTENPOIYKTOB H METOIBI €€
OIpeaeIeHus

3. Temmeparypa moMyTHEHUSI HEPTEIPOAYKTOB H €€ 3aBUCUMOCTH OT COCTaBa
HEPTENPOIYKTOB

4. Temmneparypa Hayasla KpUCTAITU3ALUU HEPTEPOTYKTOB

5. BnusHMe HHU3KOTEMIEpAaTypHBIX  XapaKTePUCTUK TOIUIMB Ha  HUX

9KCILTYaTallUOHHBIC CBOICTBA U XapaKTCPUCTHUKU

OIIK-1, OIIK-2
u OIIK-6

OIIK-1, OIIK-2
u OIIK-6

OIIK-1, OIIK-2
u OTIK-6

OIIK-1, OIIK-2
u OTIK-6

6.2.2. TunoBble TeCTOBBIE 3aaHNs s OlleHKH chopMupoBaHHOCcTH KomneTeHuuii OIIK-1,

OIIK-2 u OIIK-6

1. OcHOBY 3J€MEHTHOTO COCTaBa He()TH COCTABIISIOT:

a) yrJiepoja v BOJIOpoI; 0) yIiiepo1 U a30T; B) YIIEPOI U Cepa; T') BOJAOPO. U a30T.

OIIK-1
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2. [Tapadunst " [IEPE3UHBI, BXOJISIIIINAE B COCTaB HetH, 3TO:
a) TMOABW)XHBIE JKMIKOCTH; ©) TBepAble BEIIECTBA; B) TIa3000pa3HbIE COECOUHEHUS;
T') BBICOKOBSI3KHE KUJKUE COCAMHECHHUS.

3. Cpenu IMKIIOAIKAHOB, BXOIAIIMX B COCTaB HEPTH, HanOoJee MIMPOKO MPEACTABICHBIL:

a) MATU- U MIECTUYWICHHBIC IUKIIBI; 0) MAKPOILMKIIBL; B) IUKJIOMPOIIAH; T') IUKIO0YTaH.

4. TepMUUeCKUN KPEKUHT IPOTEKAET I10:

a) KaTMOHHOMY MeXaHu3My; O) paJuKaJbHOMY MEXaHU3MY; B) AHHMOHHOMY MEXaHHU3MY;
I') KOOPJAWHAIIMOHHOMY MEXaHU3MY.

OIIK-2

5. C moMouisto npoiecca @umiepa-Tporiia noayqaror:

a) CHUHTETHYECKHI OCH3WH; 0) SKOJOTMYECKH YHCTOE IU3eIhbHOE TOIUIMBO, B) Macla; T)
WHAUBUAYaJIbHbIE aDOMATUYECKUE YTIIEBOAOPOIBI.

6. Peakuiuu MeTaTes3uca poTeKaroT:

a) 6e3 karamuzaropa; 0) ¢ ydacTHEM MPOTOHHBIX KHCIIOT; B) C y4aCTUEM alpPOTOHHBIX KUCIOT
JIbronca; T) ¢ UCTIONB30BAaHUEM METAJICOIEP/KALIUX KaTaJIu3aTOPOB.

7. Hanbonee akTUBHBIMU KaTalnu3aTopamMu pudOpMUHTA SABIISIOTCS:

a) TJIUHBL; 0) MPUPOIHBIE ATFOMOCUIIMKATHI; B) CHHTETHUECKUE ATFOMOCHIIMKATBL; T) IIEOJIMTHBIE
KaTaJn3aTophl.

OIIK-6
8. B pe3ynbrare nepBUYHOI nepepaboTKi He(TH MMOJTyJaroT:
a) MOTOpHBIE Macia; 0) OpraHMYecKHe PaCTBOPUTEIH; B) Ma3yT; T') HEPTIHOM KOKC.
9. B IpOMBINUICHHOCTH YKCYCHYIO KUCIIOTY MOJIYYaIOT OKHCICHUEM:
a) atana; 0) aTriena (Bakep-nporiecc); B) 3TaHosa; T') alleTUIICHA.
10. B mpOMBILIIEHHOCTH B PE3Y/IbTaTe OKUCIEHUS KyMOJIa MOIYy4aroT:
a) 6en3on u ¢eHon;, 0) aneToH U (GEHOJ; B) AllETOH M TOJYOJ; T') HU30MPOIMMIIOBLINA CIUPT U
OeH3011.

6.2.3. TumoBble 3a1aHus ISl OlleHKH copmupoBanHocTH komnerenumii OIIK-1, OIIK-2
u OIIK-6 (mpuMepHbIii nepeyeHb BONMPOCOB /LISl IK3aMeHA)

1. OcHoBHBIE AOKa3aTENIbCTBA OMOTEHHON TEOPUH MPOUCXOKIECHUSI HEPTH

2. AOuoreHHas Teopus MPOUCXOXKJIECHHS HE(PTH U €€ CTOPOHHUKHU

3. Barmiaer U.M.I'yokuna n B.M.BepHanckoro Ha MpoUCXOXICHUE HEPTH U KPYTOBOPOT
yrJepoaa B IPUPOAE

4. Yro Takoe mpoiiecc ooeccoquBanus He)TH U KaK OH MPOXOIAUT?

5. PaccmoTpuTe cTpoeHHE U MPUHIUIT ASHCTBHS PEKTUPHUKAIIMOHHON KOJIOHHBI

6. Kakue npoayKThl OTHOCATCS K MPOYKTaM IEPBUYHON MepepadoTKku HeQTH?

7. PaccmoTpuTe Ki1accupuKanuio HeTH MO CONEPKAHUIO CEPbI

8. PaccmoTtpuTe Knaccudukanuio HePTH MO COEPIKAHUIO 0A30BBIX Macel

9. Tunsl k1accuukanuu HeTH MO cCoJepKaHUI0 TapadUHOB

10. Kiaccudukanus HedTel Mo IIOTHOCTH

11. Xumnueckas knaccudukanus HepTen

12. CrnaHueBsblii Ta3 ¥ IEPCIIEKTHBBI €T0 TPUMEHEHHS

13. CnanueBast HepTh U MEPCTIEKTUBBI €€ HCIIOJIb30BAHMS

14. Knaccudukauus nedreit, npemioxennas [' posHUN nedptu

15. TIIOTHOCTh W OTHOCHUTENIbHBIA YJENbHBIM Bec HEPTH U HEPTENPOIYKTOB. MeToabl HX
oTpezieNieHus] U 3aBUCUMOCTb OT TEMIIEPATYPhI

16. MonekynsapHO-MaccoBbIe XapaKTEPUCTUKHU HEePTel U UX 3aBUCUMOCTH OT TEMIEpPaTypHl.
[IpaBuiio aIUTUBHOCTH MOJIEKYJISIPHOW MacChl

17. Bs3kocTHBIE XapaKTepUCTUKU HE(PTH. Y CIIOBHAS U KHHEMAaTUYeCKast BA3KOCTh

18. Temmneparypa BCHBIIIKH HEGTETIPOTYKTOB

19. Temmnepatypa BocmiilaMeHeHHE HE(PTENPOTYKTOB
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20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Temnepatypa caMmoBOCIUIaMEHEHUSI HEPTEPOAYKTOB

Temmeparypa 3acTeiBaHus HePTH U HEPTEIPOTYKTOB

Temneparypa nomyTHeHHs HEPTENPOIYKTOB

Temmeparypa Havyaa KpUCTAIUIM3AIKUN HEPTETPOITYKTOB

DneKTpuYecKre (TUIICKTPUIECKUE) CBOMCTBA HE(YTHU U HE(DTETIPOAYKTOB

OnTuueckue cBoiicTBa Heren

Hed1b 1 HEPTENIPOAYKTHI Kak pacTBopuTenu. Kputnueckas reMnepaTypa pacTBOpEeHUs
Knaccudukanus sedrenpoaykTon

Tunel xxuakoro Tormaa

JleToHallMOHHAs! CTOMKOCTh OCH3MHOB, €€ 3aBHCHMOCTH (B3aMMOCBSI3b) OT CTPOCHUS

YIJI€BOIOPOOB

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

OcoOeHHOCTH OmpeieNieHUs] OKTAHOBOTO YKCJIA 110 UCCIIEA0BATEIHCKOMY METOTY
OcobeHHOCTH onpeiesIeHHs] OKTAaHOBOT'O YKCJIa II0 MOTOPHOMY METOTY
OKTaHOBBIN UHJEKC MOTOPHBIX TOIUTUB, «1YBCTBUTEIILHOCTh) TOILJINBA
[IpuBeanTe OCHOBHBIE MapKH aBTOMOOMIIBHOTO O€H3HHA, BhIITyckaeMoro B Poccuu
Yro Takoe au3elIbHOE TOIINBO? THIIBI AU3ENbHEBIX TOILINB. IleTanoBoe 4mCiIo
Knaccudukanms HepTSIHbIX Macel

THIBI KOHCUCTEHTHBIX CMAa30K

Kakue nedrenponyktsl oTHOCATCS K Outymam? Turbl OuTymMOB

XUMU4ecKuil (3IEMEHTHBIN) cOCTaB HEPTH

Kakwue xmacchbl yrieBoopo0B BXOAAT B COCTaB He(hTH

Oxapakrepu3yiTe cocTaB HU3KOMOJIEKYIIPHON 4acTH He(hTH

OxapakTepH3yiiTe COCTaB BHICOKOMOJIEKYISIPHON YacTu HeDTH

PaccmotpuTe sxunkue yrieBoaopo/ibl, BXOAIIME B COCTaB HETH

[Tapadunbl ¥ Iepe3UHBbI KaK TBEP/IbIe YTIEBOAOPOIbI, BXOSIINE B COCTaB He(hTH
[IpuBenuTe coctaB Tra3000pa3HBIX YIIIEBOJOPOIbI, BXONAIIUX B COCTaB HePTH U

MMpUpPpOAHOIO ra3a

45.
46.
47.
48.
49.

OxapaxTtepu3yiiTe HaQpTeHbI (IIUKJIOATKAHbI), BXOASAIINE B COCTaB HEPTH

Kakue coenriHeHUs1 Ha3bIBAIOTCS «IIOMYTHBIMU razamu»? OxapakTepu3yHuTe UX COCTaB
Kakue apomatrueckue yrieBoaopo/Ibl yalie BCero BXOIsT B cocTaB HehTu?

[IpuBeauTe mpumMep yriieBOJOPOIOB CMEIIAHHOTO CTPOCHUS, BXOISIINX B COCTaB HEDTHU
OxapakTepu3yiiTe KUCIOPOACOAECpKalUe COCIUHEHHS, BXOISAIIME B COCTaB HedTH, U

MCTOABI OUMCTKHU OT HUX He(I)TI/I

50.

Kakue coenuHeHust oTHocsTcsl K HadTeHOBBIM Kuciotam? Kakoe mpakTuieckoe

3HAYCHHUC U ITPUMCHCHUC OHU HMEIOT?

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

OxapaxkTepu3yiiTe XMMHUYECKHE CBOMCTBA MEPKAIITAHOB, BXOSIINX B COCTaB HePTH
Kakwue cepycoaep:kaiire coequHeHNs] HanOoJiee 4acTo BXOMAT B cOcTaB He(hTH?
OxapakTepu3yiTe CBOMCTBA CyIb(PHI0B, BXOASAIIMX B COCTaB HEYTH

MeTop1 OUUCTKH He(DTH OT CEPHI M CEPOCOAECPIKAIINX MPOTYKTOB
A3oTcoaepkalme COeTMHEHUS, BXOIAIINE B COCTaB HeDTH

Knaccudukanus cMonucTo-achaibTeHOBBIX BEUIECTB, BXOAAIINX B COCTaB HEPTH
MuHepanbHble KOMIOHEHTHI He(pTH

JlaiiTe KpaTKyrO XapaKTePUCTUKY METOJIOB BTOPUYHOMN MepepaboTKu HEPTH
PaccmoTtpuTe TepMHUECKUI KPEKMHT YIIIEBOAOPOJ0OB HA IPUMEPE OKTaHa
PaccmoTrpuTe TepMHUECKUI KPEKUHT YTIIEBOAOPOIOB HA IPUMEPE HOHAHA
PaccmoTrpuTe TepMHYECKUI KPEKUHT YTIIEBOAOPOAOB HA IPUMEpE TeNTaHa
PaccmoTtpute TepMHUECKUN KPEKUHT YTIE€BOAOPOAOB HA MPUMEpPE JIeKaHa
PaccmoTtpuTe TepmMudeckuie npeBpalieHus alkeHOB Ha MpUMepe MPoTeHa
PaccmotpuTe TepMuueckue npeBpallieHus aTKeHOB Ha MPUMEpE dTUIICHA
PaccmoTpuTe TepMmHueckue MpeBpallleHHs aleTUieHa B YCIOBUAX TEPMHUYECKOTO

KpPEKUHTra
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66. PaccMmoTpuTe TepMuueckue MpeBpalleHuss METUJIANETHIIEHA B YCIOBUAX TEPMHUYECKOIO
KpPEeKUHTra

67. Tepmuueckue mpeBpalieHus IMEHOB Ha IpuMepe OyTaaneHa

68. PaccmoTpuTe TepMUYeCKHil KpEKUHT HAQTEHOB HA IpUMEpe IUKIIOTeKCaHa

69. PaccMmoTpute TepMuyecKuili KpeKMHT HahTEeHOB Ha MpUMepe IIUKIIONEeHTaHa

70. PaccMmoTpuTe TEpMUYECKHI KPEKUHT OEH30I1a

71. Tepmudeckue mpeBpalleHHs TOIyoIa B IIpoliecce nepepadboTku HePTH

72. PaccMoTpuTe TEpMHUYECKHE MPEBPALICHUS IMONUAICPHBIX YITIEBOJOPOIOB Ha IpUMEpE
HadTamuHa

73. PaccMoTpuTe TepMUYECKHE MPEBPALICHUS MONHUANCPHBIX YITIEBOAOPOAOB HAa MpUMeEpe
aHTpaleHa

74. Kakue npo1iecchl OTHOCATCS K IpoIieccaM KaTaluTUYeCKOl mepepaboTku HehTu?

75. IlepeuncnuTe OCHOBHBIC CTAIUU (ITAIbl) TETEPOTCHHOTO KaTaan3a

76. TuIBI reTepOTeHHBIX KaTaTM3aTOPOB NMEpepadOTKU HEPTH

77. KaramuTuyeckue sibl 1 METOJIbI 00phOBI ¢ HUMU

78. PaccMmoTpuTe KaTaduTUYeCKUH KPEKHHT alIKaHOB HA MPUMEpE TeKCaHa

79. PaccMoTpuTe KaTaTUTUYECKUN KPEKUHT aJKaHOB Ha MIpUMeEpe TernTaHa

80. PaccmoTpuTe KaTaduTUYECKUH KPEKHHT alIKaHOB HAa MPUMEPE OKTaHa

81. PaccMmoTpuTe KaTalUTUYECKUN KPEKUHT aJKaHOB Ha IIpUMepe JeKaHa

82. PaccMoTpuTe mpeBpalieHus MUKIOATKAHOB (HAQTEHOB) B YCIOBHSIX KAaTAIUTHYECKOTO
KpPEKHUHTa Ha IpUMepe MPONUIIIHUKIOTeKCaHa

83. PaccMmoTpuTe mpeBpaieHus MUKIOATKAHOB (HAQTEHOB) B YCIOBHSIX KAaTAIUTHYCCKOTO
KpPEKUHTa Ha MIpUMepe STUIIIUKIIOTeKCaHa

84. PaccMmoTpuTe KaTaduTUYECKUH KPEKHHT alIKEHOB Ha mpuMepe OyreHa-1

85. PaccMmoTpuTe KaTanUTHUUECKUH KPEKUHT aTKeHOB Ha MpUMepe neHTeHa-1

86. PaccmoTpuTe KaTaduTUYECKUH KPEKHHT alIKEHOB Ha MpUMepe rekcena-1

87. PaccMoTpuTe KaTaTUTHUUECKUH KPEKUHT aTKeHOB Ha MpUMEpPE U300yTUIIeHA

88. PaccmoTpuTe cXeMy KaTaJMTHYECKOTO KPEKHMHIa apOMaTHYEeCKHUX YIIIEBOJOPOIOB Ha
nprUMepe ToIyosa

89. PaccmoTpuTe cXeMy KaTaJMTHYECKOTO KPEKHHTa apOMaTHYEeCKHUX YIIIEBOJOPOIOB Ha
IpUMeEpPe opmo-KCUIoa

90. IIpuBenuTe OCHOBHBIE KaTaIH3aTOPbI KPEKWHTA YTIIEBOIOPOIOB

91. Maiite omnpeaeneHue  KaTamuTuyeckoro  pucdopmunra. Kakue — kaTamuzaTopbl
UCTIOJIB3YIOTCS JUTSL €T0 TIPOBEICHHS?

92. Kakue mporuecchl IpeBpalleHus YrieBOJOPOJOB MPOTEKAIOT B XO/€ KaTaIUTUYECKOTrO
pudopmunra? [IpuBeaure npuMepHbIi cocTaB O€H3MHA KaTaIUTUYECKOTo pudopMHUHTa

93. PaccmoTpuTe cxeMmy KaTaauTHYecKoro puopMuHra Ha mpuMepe 3-MeTHITeKcaHa

94. PaccMmoTpuTe cXeMy KaTaauTHYecKoro puopMUHTa Ha mpuMepe 3-MeTHITenTaHa

95. PaccMmoTpuTe cxemy KaTaauTHuyeckoro pudopMuHra Ha npumepe 2,3-1umMeTuiarenTana

96. PaccmoTpuTe cxemy KaTaluTHUECKOTo puopMUHTa Ha IPUMEpE JeKaHa

97. HaiiTe ompeneneHue THAPOKpPEKHHra. PaccMOTpuTe MPOAYKTHI THAPOKPEKHHTa AJIKAHOB
Ha MMpUMepe reKcaHa

98. OnTuMainbHbIE YyCIOBUS TPOBEACHHS THIPOKPEKHHra. PaccMOTpuTe MpOIYKTHI
THJIPOKPEKUHTA aJIKaHOB Ha MPUMEpE renTaHa

99. Maiite ompeneneHre BUCOpEKHMHTa. YKaXUTE€ OCHOBHOE CHIPbE JJISi €ro NMPOBEACHHS U
TJIaBHBIC TIPOTYKTHI TIpOIIecca.

100.PaccmoTpuTe KaTanuTudeckuii puopMHUHT HAPTEHOB Ha MPUMEPE METHIIIIMKIOTeKCaHa

101.PaccmoTpuTe KaTaauTHYECKUNA pUPOPMUHT apOMATHIECKUX YTIIEBOJOPOJIOB Ha MPUMEpE
TOJyoJIa

102.PaccmoTpuTe KaTaauTHYECKUd pU(OPMHUHT apOMATHIECKUX YTIIEBOJOPOAOB Ha MPUMEPE
nponuideH3ona
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103.PaccmoTpuTe KaTaauTHYECKU pU(OPMUHT apOMATHIECKUX YTIIEBOJOPOJIOB Ha MPUMEpe
1,2-nuMmerTninOens3oia

104.0Oxapaxrepu3yiiTe ONTUMANIbHbIE YCIOBUS IPOBEICHUS KaTATMTUYECKOr0 puOpMUHTra

105.Tumbl KaTanu3aTopoB H30MEPHU3AIMH, HCIOIB3YEMbIX B YCIOBUSX HPOMBIIIJICHHOM
nepepadoTku HePTH

106.Cxema peaknuu HM30MEpU3ALMU AIKAHOB B TPUCYTCTBHHM OW(YHKIIMOHAIBHBIX
KaTaJIn3aToOpOB

107.PaccmoTpute  ankuiaupoBaHue OyraHa OyTeHOM B INPHCYTCTBUM  KHCJIOTHBIX
KaTaJIn3aToOpOB

108.1Tonumepu3aius aIKEHOB KaK CIioco0 MoydeHus: moJuMepOeH3nHA

109.Yt0 Takoe nosmmep6ensun? [lpuBenuTte onTUManbHbIE YCIOBHS IPOBEIEHUS Ipolecca
NOJy4eHHUs ToJTMMepOeH3nHa

110.ITpuBeaute TpuUMep peakmuu MeTaTe3uca ¢ ydacTueM |-(eHus-2-3TUIdTeHA.
PaccMoTpuTe BEpOATHBIN MEXaHWU3M 3TON PeaKLU

111.ITpuBeaute npumep peakLuu MEeTaTe3uca C PaCKPbITHEM IHKIIA

112 IlpuBeauTte mpuMep peakuy METaTe3rca C 3aKPhITHEM IIHKIIA

113.IlpuBeauTe OCHOBHBIE KaTAIU3aTOPBhl, UCIIOIb3YEMbIE B pEaKkIMsIX MeTaTe3uca

114.0cobenHocTr  peakuuii MeraTe3nca C ydacTheM (YHKIMOHAIBHBIX IPOM3BOTHBIX
JIKEHOB

115.PaccMoTpuTE OCOOCHHOCTH PEaKIIUi METaTe3HCca C YIaCTHEM COIPSKEHHBIX TUEHOB

116.Metate3ucHas MOJIUMEPHU3ALUS

117.PaccMmoTpuTe peakuuio MeTaTe3nca (C MEXaHM3MOM) Ha IIPUMEpE METUIIATUIIALIETUIICHA

118.PaccmoTpuTe peakiuio MeTaTe3nca (C MeXaHu3MOM) Ha IpUMeEpe dTUIdeHUIAIETHIICHA

119.PaccMoTpuTe peaknuio MeTare3nca (¢ MeXaHu3MOM) Ha IpUMepe NeHTaanena-1,4

120.PaccMmoTpuTe peakuuio MeTare3nuca (¢ MEXaHM3MOM) Ha IIpuMepe METHUIICHIIUKI00yTaHa

121.PaccMOTpUTE peakImio MeTaTe3nca Ha mpuMepe (C MEXaHU3MOM) METHII(EHUIIITUIICHA

122.0cobennoctu MetaTe3uca (QyHKIIMOHAIBHBIX TPOU3BOAHBIX OJIE(PUHOB

123.Pa6ots! 1lloBena, I'pabea u IlIpoka B oGmacti MmeraTesnca

124 ITpuBenere obmyro cxemy peakuuu Pumepa-Tponma. Kakue peakuun MCIONb3YHOTCS
JUTSL €€ TIpOoBeIeHUs?

125.ITpuBeanTe OCHOBHBIE CLIOCOOBI MOMYYEHUS CUHTE3-Ta3a B IPOMBIIUICHHOCTH

126.PaccmoTtpuTte kKapOuaHbIi MexaHn3M peakuun Oumepa-Tpomima

127.PaccMmoTpuTe ruipokcukapOeHOBbIM Mexannu3M peakuuu dumiepa-Tponina

128.PaccMoTpuTe MEXaHU3M peakiui BHEApEHUs B cuHTe3e Oumepa-Tpomma

129.PaccmoTtpuTte cuHTe3 OyTaHass MO peakuuu ruapo(GOpMUIIPOBAHUS

130.PaccMoTpuTEe «MEXaHHM3M» pEaKIUH TUAPOGOPMUIMPOBAHUS C  HCIIOIB30BAHUEM
OKTakapOOHMIIa KoOaIbTa KaK KaTaau3aTopa

131.PaccMOTpUTE BO3MOXKHBIE «MEXaHU3MBD» (CXEMBI) CHHTE3a METaHOJa [0 PEaKIHH
®umepa-Tpomnia

132.PaccMOTpUTE OCHOBHBIE CITIOCOOBI TIEPEPAOOTKH METaHOJIa B (hOpMAITbIETH T

133.IlpuBeauTe cxeMy KaTaTMTHUECKOTO CHHTE3a alleTajbIernaa u3 STHiIeHa

134.PaccMoTpuTEe CHHTE3 YKCYCHOW KHCIIOTHI Ha OCHOBE MeTaHojia. [IpuBennuTe BepOSTHBIN
MEXaHU3M (CXeMY) peakLuu

135.MeraHOM Kak abTepHATUBHBIA YHEPTOHOCUTENh: TTIepepaboTKa B KHUIKOE TOTUTUBO

136.3Tanon u OMOTOIUIMBO KaK albTePHATUBA HE(PTAHBIM YIIIEBOIOPOIaM

137.1lpuBeante cxemy CHHTe3a METHJI-TpeT.OyTmiioBoro 3¢dupa. Kakoe mpakrnyeckoe
NpUMEHEHHE UMEET YKa3aHHOE COeMHEHnE?

138.PaccmoTpute cxeMy peakiiuu OKUCIICHUS yIIeBOAOPOIOB Ha IPUMEpPE MpoIaHa

139.PaccMoTpuTe cxeMy peakiiyi OKHCICHHs YIIIEeBOAOPOAOB Ha IPUMEpE METaHa

140.PaccmoTpuTe CcXeMy peakIMH OKHCICHHs YTJIEBOJIOPOJOB B IMPUCYTCTBUU METAJIOB
MIEPEMEHHON BAJICHTHOCTH
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141.PaccMoTpuTe cXxeMy MHUIUHPOBAHUS OKHCIEHHS YIJIEBOAOPOIOB B MPUCYTCTBUU COJIEH
xKenesza

142 PaccMoTpuTe cXxeMy MHUIUHPOBAHUS OKHCIEHHS YIJIEBOAOPOIOB B MPUCYTCTBUU COJIEH
Menu

143.Kakue karanu3atopbl Hambojee 4acTO HUCHOJNb3YIOTCS AJI IMPOBEACHUS OKUCIICHUS
[UKJIOAIKAHOB?

144 PaccMoTpuTe OKUCIIEHHE METaHA 10 PAJUKAIILHOMY MEXaHU3MY

145.PaccMOTpUTE OKHCIIEHHE CIOHPTOB Ha mpuMepe OyTaHoma-2 MO PagUKAIbHOMY
MEXaHU3My

146.PaccMOTpUTE OKHCJICHHE KETOHOB II0 paJUKaJIbHOMY MEXaHH3My Ha IpuMepe
NeHTaHOHa-3

147 .PaccMOTpuUTE peakiui0 OKUCICHHUS OyTaHa B alleTAIBJICTH]T U YKCYCHYIO KUCIIOTY

148.PaccMoTpuTe peakiuio OKUCIECHHS LUKIOAIKaHOB Ha IPUMEpPE LIUKIOreKcaHa

149.PaccMOTpUTE peaKIUIO OKUCICHUS AJIKCHOB Ha MPUMEPE MPOoIieHa

150.ITpuBeaure Hambosee MPOMBILIUIEHHO 3HAYUMbIE MPOLECCHl OKHUCIEHHsS ATUJICHA.
VYkaxuTe yclnoBus X MpoTekanus. Bakep — nporecc.

151.PaccMoTpuTe peakuuo OKucaeHus: OyTeHa-2 B MaJleMHOBBIA aHTUIPU]T

152 .IlpuBeaute cxeMy OKHCIICHHS IPOTICHA B aKPUIIOBYIO KHCIIOTY

153.IlpuBeaure cxeMy CUHTE3a BUHHJIAIETaTa «OKUCICHUEM) 3TUJIEHA

154.11puBeaure cxemy CUHTE3a aKpUJIOHUTPHIIA U3 IPOIMIIEHA

155.IIpuBeaure cxeMy CUHTE3a aKpUJIOHUTPUIIA HA OCHOBE 3TUJIEHA

156.PaccMoTpuTe mpomecc OKHUCICHHs IMKJIOAJKEHOB C HCIIOJB30BaHUEM IIEPOKCHIA
BOJIOpOJIA

157.PaccMoTpuTe cXeMy peakiiu CHHTe3a ()eHOJa U alleTOHA OKUCICHHEM KyMoJia

158.PaccMoTpuTe cxemMy peakiui OKUCICHUS MOJIUAACPHBIX apOMAaTHUYECKUX YIJIEBOJIOPOJIOB
Ha MpUMepe n3onponmiHadrainaa

159.PaccMoTpuTe CcXeMy OKUCIEHUS napa-auu3onponuiabeH3ona ¢ oOpa3oBaHUEM
THJIPOXHHOHA

160.0Oxucnenue Tomyosa c oopazoBaHneM O€H30MHOM KMCIOTHI U (eHona

161.IlpuBeaure Hamboee NMPUEMIIEMYI0 C DKOHOMHYECKOW TOYKHM 3PEHHUSI CXeMy CHHTE3a
BUHWIXJIOPU/IA C UCIIOJIB30BAHUEM B KQU€CTBE MCXOAHOTO ChIPhS PUPOIHOTO ra3a

162.IlpuBeaure Hambosee NMPUEMIIEMYI0 C DKOHOMHYECKOHW TOUYKH 3PEHHUSI CXeMy CHHTE3a
BUHWIALIETAT C UCIOJIb30BAHUEM B KQUECTBE UCXOAHOTO ChIPhsl KAMEHHOI'O YTJIs

163.IlpuBeaure Hamboee MPUEMIIEMYI0 C DKOHOMHYECKOHW TOUYKH 3pPEHHUSI CXeMy CHHTE3a
HOJMATUIIEHA C UCTIOIb30BAHUEM B KAUECTBE UCXOIHOTO CHIPhs HE(YTH

164.TTpumepHasi cxema TEXHOJIOTHYECKOT0 Tporiecca HedrenepepadaThIBAIOIIETo 3aB0/Ia

165.I1lepciekTHBBI MPOU3BO/ICTBA TOILJIMBA HA OCHOBE MepepaboTku Ouomacchl. [lepcriekTuBb
Y HEJIOCTATKH.

166.AnbTepHaTHBHBIE TOIUIUBA C UCIIOJIB30BAaHUEM CITUPTOB

167.Ponb HepTH M HEPTETOOBIYM B POCCUHCKOI SKOHOMHKE

168.KpynHueiiniiie MupoBble HepTEXUMUYECKHE KOMITAHUU

169.Kpynneiinmie HedTenoOpBarone n HedrenepepadaTriBatoe KoMmanuu Poccun

170.0OcHoBHBIE HepTEeXUMHUUECKUE IEHTpHl U npexnpusatus I[IpuBomxckoro ¢enepanrbHOro
OKpyra

171.JTYKOWJI-HuxeroponsehTeOprcMATE3 Kak Beyliee NpeanpusTHe Hikeropoackoro
pernoHa. KpaTkas XxapakTepuCTHKa IPOU3BO/ICTB U OCHOBHBIX BBIITYCKAEMBIX TPOTYKTOB

172.CubypuedTrexuM Kak OJHO U3 KpPYNHEHIIUX HEPTEXUMHUYECKHX IpeINpUsTHI
Hwmxeropoackoro pernona. Kparkas xapakTepucTUKa MPOU3BOJCTB U OCHOBHBIX BBIITYCKAaE€MBIX
IPOJYKTOB

173.BepTukanbHO-UHTETPUPOBAHHBIC HEPTEXUMUYECKUE KOMITAaHUN

174.0OcHoBHBIE 3KCTIOPTHBIE POILYKTHI POCCUHCKON HEPTEXUMHU

175.0cHoBHBIC TPpOoOIEMBI He(hTeXUMHUUECKON oTpaciu Poccun
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176.11lepcrieKTUBBI pa3BUTHs XUMUK HePTH 1 HEPTEXUMHUIECKoi oTpaciu Poccun

1. y‘leﬁHO'MeTOHI/I‘leCKOQ H an)opMaunomioe odecneuyeHue AUCHHUIIINHBI
TeOpeTI/I‘IGCKaﬂ INoAroToOBKa K Ha60paTOpHHM 3aHATHAM H HpOMe)I(YTO‘IHOfI aTTcCTallun
MOKCT OCYIICCTBIIATHCA IO CICAYIOIUM JIMTCPATYPHBIM HCTOUYHUKAM:

a) OCHOBHAS JIUTEepaTypa:
1. B.J.Ps6oB. Xumus HedTH u raza. M., Texnuka, 2014.
2. B.J1.Ps60B. Xumus nedtu u raza. M., Texnuka, 2004.

0) JONOJIHUTEJbHas JINTeparypa:

1. ManunoB A.M. Kuawura s urenus no nepepadotke nedru. C.-I16.: Xumuszaar. 2012.

2. JIx.I'. Cne#it. Ananu3 Hedptu. CnpaBounuk. CII6.:11OIT «IIpodeccus», 2010.480 c.

3. T.Manr, V. [Ipesens. Cmazku . CII6., 2010.

4. YO.H.Ilokonora. Hed1s 1 nedrenpoayktel. CII6., 2003.

5. Peyro O.A., Kypn A.JL, bytun K.II. Oprannueckass xumusi: B 4 u.: Y.: 1: YyeOnoe
nocobwue 11t By30B. - M.: bunowm, 2013.- 567 c.

6. Peyros O.A., Kypu AJL, Byrun K.II. Opranwueckas xumus: B 4 u.: YU.: 2: YueGHOE
nocobue st By30B.- M.: bunowm, 2013.- 623 c.

B) HHTEPHET-PECYPCHI, O0TPAKAOIIHUEC COCTOAHUE PA3BUTHUA JAaHHOT'0 HAIIPABJCHUA B HAYKCE,
COOTBETCTBYIOLICE TEME NTUCHUIIJINHDBI:

1. AmHanuTHuYecKue CTaTb O COBPEMEHHOM COCTOSSHMM OTEUYECTBEHHOW U 3apyOeKHOU
HedTexumMun u OCHOBax He(TenepepaboTKH [DneKkTpoHHBII pecypcl:
http://www.newchemistry.ru

2. Crarem B TopHOW SHImKIONEAWH [DieKkTpoHHBIH pecypc]: http://www.mining-
enc.ru/n/neftepererabatyvayuschij-zavod

3. OmnwmcaHnme OCHOBHBIX TMpOIECCOB HedrenepepabOTKu [DIEKTPOHHBIA  pecypc:
http://chemistry.narod.ru/razdeli/neftechemistry/neftechemistry.htm.

4. Crarbu Ha HEPTSIHYIO TEMATHKY B OTKPBITOW AJIEKTPOHHOW SHITUKJIONETNN Bukureus
[Dnexrponnsii pecypc]: http://ru.wikipedia.org

5. Hedtp m ra3z, xumus u MeroAbl nepepaboTKM HEPTU B CTATHSIX SHUUKIIONEIUN

[Dnexrponnsii pecypc]: http://www.bigpi.biysk.ru/encicl/articles/41/1004150/1004150F.htm

6. Xypnanst He(TAHOTO npoduns [DneKTpOHHBIH pecypc]:
http://www.gubkin.ru/links/publication.php
7. XKypnan «Mup He(TENPOIYKTOB» [DnexkTpoHHBII pecypc]:

http://www.neftemir.ru/modules/news/index.php
Pexxum moctyna: http://e.lanbook.com/books/element.php.pll cid=25&pll_id=4037.
Pecypc: http://www.lib.unn.ru

) peKkoMeHAyemasi JiMTepaTrypa: i TOATOTOBKM CTYACHTOB K BBIIOJHEHUIO
7a00paTOpHBIX pabOT W CaMOCTOSITEIBHOTO M3Y4YEHHS MaTepuajga PEeKOMEHIYIOTCS
METOMYECKHe MOco0us U pa3pabOTKHU COTPYIHUKOB KadeIpbl:

1. Konskuna E.B., IlaBnoBckas M.B. Ouncrtka u aHanu3 HeTH U He(DTENPOIyKTOB
(OOmwmit mpakTUKyM Mo xuMuu HedTu U HepTexumuueckomy cunresy). H.Hosropoa: HHI'Y,
2003, 39c.

2. Komsxuna E.B., TI'pummu J[.®. OnpeneneHue (QpaKIHOHHOTO COCTaBa TOIUIHB
(Meronuueckast pazpaboTKa U OMHCcaHUe TabOPATOPHOI PabOTHI OOIIETO MPAKTHKYMA 110 XHMHH
He(dTu 1 HePrexumuueckomy cuntesy). H.Hosropoa: HHI'Y, 2005, 37c.

3. IMaBnosckas M.B., Konskuna E.B. Ouuctka u anamu3 HepTu ¥ HedTENPOIYKTOB.
Onpenenenne ITUIOTHOCTH HepTH W HePTenmpoayKTOB: YUeOHO-METOIUYECKOE Iocobue.
H.Hosropoa: HHI'Y, 2011, 20c.

4, lemamoB A.A. Karaimuruueckue mpomeccsl  HedTenepepadborku. Yacte 1.
Karanutnueckuii kpekuHr: YuebHo-meroandeckoe nocodue. H.Hosropon: HHI'Y, 2011, 28c.
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5. I'pummn J1.@., llenanoB A.A. OcHOBHBIEC (PU3NUYECKHE CBOMCTBA M XapaKTEPUCTUKU HeDTH
u HerenpoaykToB: YuebHO-MeTonndeckoe nocooue. H.Hosropox: HHI'Y, 2011, 15c.

6. Konskuna E.B., ITaBnoBckas M.B. HuskoremneparypHbie cBOHCTBa HEDTEIPOITYKTOB:
Yuebno-meroanueckoe mocodue. H.Hosropon: HHI'Y, 2013, 4.1, 44c¢.; u.2, 44 c.

7. Konskuna E.B., IlaBmoBckas M.B. Oumnctka u aHamu3 HedTenmpoaykToB: YueOHO-
meToaudeckoe mocooue. H.Horopoa: HHI'Y, 2013, 44c.

Kpome Ttoro, yuebHO-MeTOqMUECKasl JUTEpaTypa Uil JaHHOW NUCLUIUIMHBI UMEETCS B
HaJIU4YMM B DJEKTpOHHO-OMOamoreunoit cucreme "ZNANIUM.COM", noctym K KOTOpOH
npenocrasiieH cryaeHtam. ObC "ZNANIUM.COM" conepXuT NpoU3BEAEHUS KPYHNHEHIINX
POCCHMCKHMX Y4Y€HBIX, PYKOBOJIUTENEH IOCYAApCTBEHHBIX OpPraHOB, IpenojaBareield BeTyLINX
BY30B CTpaHbl, BBICOKOKBAJM(UIIMPOBAHHBIX CHEIHMAIMCTOB B Pa3lIWYHBIX cepax Ou3Heca.
®onp O6ubnmorexku chopMUPOBAH C YUETOM BCEX M3MEHEHHMH 00pa3oBaTelbHBIX CTAHAAPTOB U
BKIIIOYAaeT y4eOHWKH, YydeOHBbIe TOocoOus, MOHOrpaduu, aBTopedepaTsl, IUCCEPTAINH,
SHIMKJIONEIUH, CIIOBApM U  CIPABOYHHMKH, 3aKOHOJATEIbHO-HOPMATHBHBIE JOKYMEHTHI,
CHelHaJIbHbIE MEPUOJANYECKUE W3/IaHUsl U W3/1aHus, BBITYCKaeMble W3/1aTeIbCTBAMU BY30B. B
Hactosmee BpemMs ObC ZNANIUM.COM cooTBeTcTBYyeT BceM TpeboBaHUsAM (penepanbHbIX
rOCy/IapCTBEHHBIX O0Opa30BaTEIbHBIX CTaHAApTOB Bbicuiero ooOpazoBanus (PI'OC) HoBOro
HOKOJICHUS.

Y4eOHO-MeTonuYecKas JHUTeparypa Uil JaHHOW AWCUUIUIMHBI MMEETCSl B HAIMYMUA B
JNEeKTPOHHO-0MOMMoTeyHor cucreme MzmatenbctBa "Jlawp", gocTym K KOTOpOH Takxke
npenoctasied cryaentam. DbC M3narensctBa "Jlanp" BKITIO9aeT B ceOs IEKTPOHHBIC BEPCHU
KHUT u3natenscTBa "JlaHp" M Ipyrux BenyLIMX W3JaTEeIbCTB Y4€OHOM JIMTEpaTyphbl, a TakkKe
AIIEKTPOHHBIE BEPCUU TMEPUOJAMYECKUX H3JJaHUH IO €CTECTBEHHBIM, TEXHUUYECKUM U
rymanutapabiM Haykam. ObC H3narensctBa "Jlanp" obecrnieunBaeT JOCTYN K HAy4YHOH, y4eOHOM
JUTEpaType W Hay4yHbIM NEPUOAMYECKMM W3JAHMSM 10 MAaKCHUMaJbHOMY KOJMYECTBY
npOo(UIBHBIX HAPaBICHUM.

8. MarepuaJibHO-TeXHHYECKOe o0ecnedyeHne TUCIUTITTUHBI (MOTYJIfA)

Jlekunonusle ayauropuu (308 xopm. 5, 328 kopn. 2) oOcHalleHbl OOOpPYIOBaHHEM MU
TEXHUYECKUMU CpPEJICTBAaMU OOy4YeHUsS: MEPEHOCHBIM MYJIbTUMEAUMHBIM  IPOEKTOPOM,
HOYTOYKOM M BBIXOJIOM B ceThb MIHTepHET, H10CKOW M MesoM (711 pa30opa YaCTHBIX BOIIPOCOB U
JeTaln3allui TEOPETUUECKUX aCIEeKTOB TUCUUIUIMHBI, a TAKXKE PEHICHUs MPaKTUYECKUX 3a]a4).

MarepuanbHO-TEXHHUECKOE oOOecrieuyeHre JIeKIUOHHBIX M CEMHUHAPCKUX  3aHATHM:
BUJICOTIPOEKTOP, HOYTOYK, IEPEHOCHOM dKpaH, 10cKa, Me U Jp..

Jlns oO0ydeHus: CTyJEHTOB Ha3BaHHOM IUCHMIUIMHE HMMEIOTCS B HAJWYMU CIEeLUAlIbHBIE
KaOMHETHI C HEOOXOAMMBIM JIabopaTopHbiM obOopymoBanueM (aya. 127 u 127a, 5 kopmyc).
MarepuanpHo-TeXHHUECKOe oOecrieueHre Ja0OpaTOPHOTO MpakTHKymMa - JabopaTopus
He(PTEXMMUYECKOTO CHHTE3a, OCHAILEHHAas O0OpYyIOBaHHEM: BBITSKHBbIE MIKA(bl, IITATHUBBI C
JanKaMy U KOJIbLIaMU; XUMHYECKasi ocy/1a OOIIero U CHEIHaIbHOI0 Ha3HAUYSHHSI; MarHUTHBIE U
MEXaHUYECKHEe BEPXHENPHUBOJHBIE MEIIAJIKW; CYIIWIbHBIA IKad; BaKyyMHBI Hacoc;
BOJIOCTpYHHBIE HACOCHI; MPUOOpP A ONpeNeNeHHs] TeMIepaTypbl BCIBIIIKH; AUCTUIIIATOD;
TEXHUUYECKHE W aHAJIMTUYECKUE BEChI, MPUOOPHI ISl ONpeneeHus] TeMIepaTyp IUIaBlIeHUs U
KUTIEHUS; pepaKkTOMETp; PTYTHbIE TEPMOMETPHI; HA0OpP XUMHUECKUX PEAKTHBOB.

[IporpamMma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu DI'OC BIIO ¢ yderom
pexomenpanui u [IpOOII BIIO no Hanpasnennto noaroroku 04.03.01 «Xumus».
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Penensenr:

22



3aB. kadeapoil OpraHuvecKoil XumMuM, 1.X.H., mpodpeccop PAH

3aBeayromuii kadenpoit xumMun HePTH (HEPTEXUMHUESCKOTO CHHTE3a),
I.X.H., mpodeccop, wieH-koppecnonaeHT PAH

®enopos A.1O.

I'pumne 1.O.

23



