Muno6prayku Poccun

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«OpeHOyprckuii rocyapcTBeHHbIN YHUBEPCUTET»

Kadenpa 6uoskonoruun u rexnochepHoit 6esomacuoctu (bI'TH)

®onn

OIICHOYHBIX CpeL[CTB
10 TUCIUILINHE « Xumus Hegpmu u 2azay

VYpoBeHb BhICIIETO 00pa30BaHuUs

FAKAJIABPUAT

Hanpagnenue moarotoBku
21.03.01 Hedbmezazosoe deno

(KOZ[ 1 HANMCHOBAHHUE HAIIPaBJICHUS HOI[FOTOBKI/I)

Drenayvamauus u 0ocayxrcusanue 00vekmos 00obluu Hedhmu u 2aza

(HaMeHOBaHKe HANPaBICHHOCTH (MPOdIIsT) 00pa30BaTEIbHOI IPOrPAMMBbI)

Kpamuduxanms
baxanasp

®dopma o0yueHust
Ounas

I'on HabGopa 2026



@®oH/ OLIEHOYHBIX CPEACTB TpPEAHA3HAYCH Il KOHTPOJIA 3HAHMWA OOYYAIONUXCs IO HAIPaBICHHIO
noarotoBku 21.03.01 Hegpmezazosoe deno o TUCHUTUTHE « XUMHUS He(DTH U Tazay.

@OoH/1 OLICHOYHBIX CPEJICTB PACCMOTPEH U YTBEPKICH Ha 3aceJaHuU Kadeapsl

OMOYK0I0IMH U TeXHOoCc(hepHOii 6e3onmacHocTu (BI TU)
HaumeHosaHue Kagpeopwvl

npotokoa Ne 8 or " 23 " mapra 2026T.

JlexaH CTpOMTENBHO-TEXHOIOTHYECKOro (aKyabTeTa OM H.B. 3asvsnosa

noonuce Jd pacuuhposka noonucu

Henonnumenw:

CT. npenojiaBarelib E.A. JlyuikuHa

—
” v v T = = =
O0NHCHOC L { ,%(muu. pacuughposka noonucu




Paspnen 1. [lepeyenb KOMIIETEHIUI, C YKa3aHUEM ITANOB UX (popMUPOBAHUA B NIPO-
ecce 0CBOCHM IUCHUIINHBI

Ko n nHaumenoBaunue

IInanupyemsle
pe3ybTaThl 00y4eHus
10 IUCLMIUINHE,

Bubp! o11ieHOUYHBIX

dopmupyemsbie cpencts/
MHUKATOpa TOCTHKEHUS XapaKTepU3yIoIIHe
KOMITETCHIIMH mmdp pasaena B JaHHOM
KOMIIETCHIIUHT ATaIbl
JIOKYMEHTE

hopmupoBaHus

KOMIIETCHIIUHI
IIK*-8: [1IK*-8-B-1 3HaeT MeTObI 3HATD: Baok A — 3amanus
Crnocoben aHann3a HHQOpPMAIUH 110 - COCTaB M CBOMCTBA |pPENpPOIyKTUBHOTO YPOBHS
MIPOBOAUTD TEXHOJIOTUYECKHM IpolieccaM U |HeDTAHBIX cUcTeM U | TecToBbIe BOIIPOCHI
MIPUKJIAHBIC paboTe TEXHUUECKUX YCTPOHCTB B |Ta30B; Bompocs! 11st onpoca
Hay4HbIe HedTerazoBo orpaciu - usuko-
uccnenoBanus o |[1K*-8-B-2 [Tnanupyer u XUMUYECKHE
npobaeMam MIPOBOJIUT HEOOXOAMUMBIC cBolicTBa He(Tel M
HedTerazoBoi HKCHEPUMEHTHI, 00padaThIBACT, B |COMYTCTBYIOIIUX
OTpaciiy B TOM YHCJIE C UCTIOIB30BaHUEM ra3os;
COOTBETCTBUH C |IIPHUKJIAAHBIX MPOTPAMMHBIX - METO/IbI aHAJIN3a
BBIOpAHHOM MIPOJYKTOB, UHTEPIIPETUPOBATh | PUBUKO-XUMHUYECKUE
cdepoit pe3yJIbTaThl U JAENIaTh cBolicTBa HedTel
npodeccuoHaNbH | COOTBETCTBYIOIINE; BHIBOIBI ra3os;

OU AeATEeNbHOCTU

[1K*-8-B-3 Bnaneer
CIMIOCOOHOCTBIO MCIIOIb30BaTh
(U3HKO-MaTeMaTHYSCKUN
anmapart JUis peIIeHus PacueTHO-
AQHAJTUTHYCCKHUX 3a71a4,
BO3HHKAIOIINX B X0JI€
npodeccnoHaTEHOM
JESATSILHOCTH

- METO/IbI aHATN3a
uHbopMaIuu 1o
TEXHOJIOTUIECKUM
nporeccam u padote
TEXHUIECKUX
YCTPOMCTB B
HedTera3oBoi
OTpAacCIIu.

YMeTh:
TUTAHUPOBATh U
MIPOBOJIUTH
HEOOXO0IMMBbIC
IKCIIEPUMEHTHI,
o0OpabatsiBaTh, ¢
HCITOIB30BAHUEM
TPUKITAIHBIX
MIPOrPaMMHBIX
TPOJIYKTOB,
HHTEPIPETUPOBATD
pe3yJIbTaThI U JIENIaTh
COOTBETCTBYIOIIHE
BEIBOJIBI.

baoxk B — 3amanns
PEKOHCTPYKTHUBHOTO
YPOBHS

3amaun

Baajnerb:
- CIIOCOOHOCTBIO

HCIIOh30BaTh
¢buzuko-
MaTeMaTHYeCKHUI
anmnapar JAJisl pelIeHHs
pacyeTHo-
AHATTUTUYECKUX
3a/1a4, BOZHUKAIOIINX
B X0JI€
npodeCcCHOHATHHON

Baok C — 3amanus
MPaKTUKO-
OPUEHTHPOBAHHOTO W/HWJIN
HCCIIE0BATEIbCKOTO
YPOBHS
NunuBunyanbHbIe
TBOPYECKHUE 33/1a41




IInanupyemsle
pe3yabTaThl 00yUeHUS
Kox u HaumeHoBaHMe MO TUCIUTLINHE,
MHMKATOpa TOCTHKEHUS XapaKTepU3yIolLIue
KOMITCTCHITHH STarbl
hopmupoBaHus
KOMIIETCHIIU I
NeSITeNIbHOCTH;
- IPUKJIATHBIMU
HAyYHBIMH
HCCIICIOBAaHUSIMH T10
npoOaemMam
HedrerazoBoi
oTpaciiu B
COOTBETCTBUHU C
BBIOpaHHOU chepoit
npodeccrnoHaIbHOM
JeSITENIbHOCTH.

Bunasl onieHOUHEBIX
cpencts/
mmdp pasaena B JTaHHOM
JIOKYMEHTE

dopmupyembie
KOMIICTCHIINU

Pazges 2. TunmoBble KOHTPOJIbHBIE 32JAHUS U MHbIE MAaTEPHAJIbI, HEO0X0AMMbIe
IJI OLEHKHU IUIAHUPYEMbIX Pe3yJbTATOB O00y4eHHsl MO JUCHMILUINHE (OLEHOYHbIE
cpeacrBa). Onmcanue mnoka3arejied W KpPUTEPHEB OICHUBAHUS KOMIIETEHIIUIA,
ONMUCAHUE IKAJ OlleHNBAHUSA

Baok A

A.0 TecTnl

IIK*-8 Cnocoben npoeooums npukiaoHvle HAYUHbIE UCC/IE006AHUA NO NPODIEMam
Heghmezaz0601ii ompacau 6 cOomeemcmeuu ¢ eblOPaAHHOI chepoii npogheccuonanvHoil
oeamenvHOCMU

1 HedTb — 310 c™mech, cocTosimiast (OUH MpaBUIIbHBIA BAPHUAHT)

1. TOABKO W3 )KUAKUX YTIEBOIOPOJIOB

2. TOJIBKO M3 Ta3000pa3HBIX yTIEBOAOPOIOB

3. TOJBKO U3 TBEPABIX YTIIEBOIOPOJIOB

4. W3 KUJKHX U PACTBOPEHHBIX B HUX Ta3000pa3HbIX U TBEPABIX YTIIEBOIOPOI0B
lIpasunvnviii omeem: 4

2. Cpean HMKENEPEUYUCICHHBIX XapaKTePUCTUK BBIOEPUTE T€, KOTOPHIE OTHOCATCS K
HepTH (uemvipe npasuibHbIX 6apuarma)

TeMHasl MaCJISTHUCTAas! ’KUJIKOCTh

’KHIKOCTH O€3 3araxa

HE pacTBOPSIETCS B BOJE

HMMEET OIPEEICHHYIO TEMIIEPATYpPy KUTICHUS

pacTBopsieTcsl B BOAE

COCTOMT TOJBKO M3 )KUIKUX KOMIOHEHTOB

Jierde BOJbl

€€ KOMITOHEHTHI CITY’KaT MUIIEH 711 HEKOTOPhIX OaKTepuid

PN WD =




Ilpasunvnvii omeem: 1378

3 YkaxxuTe CBOWCTBO, KOTOPOE HE OTHOCUTHCS K HE(YTHU (00UH NpasUIbHbll 8apUaAHii)
1. nerde BoABI

2. pacTBOpHUMA B BOJIE

3. rycras TeMHas )KUJIKOCTb

4. He UMeeT MOCTOSTHHON TEMITePaTyphbl KUTICHUS

IIpasunvuviii omeem: 2

4 Vxaxute (pakuuio HeTH ¢ HAUMEHbIIEH TEMIIepaTypOill KUTICHUS (0OUH NpasuibHbllL
sapuanm,)

1. 6eH3uH

2. MazyT

3. JIUIrpOWH

4. xepocuH

lIpasunvuwiii omeem: 1

5 Vkaxute pusnueckuit crocod nepepadboTku HeDTU (00UH NpasULbHbLU 8APUAHM)
1. pudopmunr

2. (ppakiOHHAs IEPErOHKA

3. KaTaJUTUYECKUN KPEKUHT

4. TepMUYECKUN KPEKUHT

IIpasunvusiii omeem: 2

6 JleroHanMoHHas yCTOMYMBOCTh (OKTAaHOBOE YKCIIO) BbILIE Y OCH3MHOB, MOJIy4aeMbIX B
X0JIe (0OUH NPABUTILHBIL 8APUAH)

1. ppakuroHHOMN MEpEroHKH

2. TEpMHYECKOTO KPEKHUHIa

3. KaTaJUTUYECKOTO KPEKUHTa

4. yCTOMYMBOCTH OJIMHAKOBAS

lIpasunvuviii omeem: 3

7 YKaXuTe BEPHOE CYy X ICHHUE:

A) xauecTBO OCH3MHA OMPEEISIETCS €ro AETOHAIMOHHON YCTOMYMBOCTHIO;
b) kadecTBO OeH3MHA XapaKTEPU3YETCS €r0 OKTAHOBBIM YHUCIIOM

(00un npasunvublll 6apuanm)

1. BepHO TOBKO A

2. BEpHO TOJBKO b

3. BepHBI 00a CyKIeHUs

4. o0a cyx/JeHue HEBEPHBI

IIpasunvuviii omeem: 3

8 PudopMuHT TpUMEHSETCS B TPOMBIIUICHHOCTH ISl TIONYYCHHS (0OOUH NPABUNbHbIL
sapuanm,)

1. acdanbTa U rypoHa

2. CMa304YHBIX Macei

3. BBICOKOKAY€CTBEHHOTO OCH3MHA

IIpasunvhoiit omeem: 3



9 Kakoil XMMHUYECKHUH METOJ| MCIOIB3YIOT IJisi MEPBUYHON mepepaboTku HedTH (00uH
NpasuUIbHbLIL 6APUANI)

1. paznoxenue

2. CXKUTaHHe

3. (dpaknmoHHas MeperoHKa

Ipasunvuviii omeem: 3

10 Ykaxxute CBOMCTBO, KOTOPOE HE OTHOCUTCS K HEDTHU (00UH NpasuibHblll 8apUAHN)
1. pacTBOpHUMA B BOJIE

2. JIer4de BOJbI

3. rycras TeMHasl )KUJKOCTh

IIpasunvror omeem: 1

A.1. Bonipocsl 1151 onpoca:

IIK*-8 Cnocoben npoeooums npukiaoHvle HAYUHbIE UCCIE006AHUA NO NPODIEMam
Heghmezaz060ii ompacau 6 coomeemcmeuu ¢ blOPaAHHOI chepoii npogheccuonanvHoil
odeamenbHOCMU

1 C yBennueHnem 4yucia aTOMOB YIJepoJa B MOJEKyJaxX YIJI€BOAOPOAOB TEMIleparypa
KUIICHUS 3TUX YIJIEBOJOPOJOB
IIpasunvrvlii omeem: ygenuuusaemces (6o3pacmaem)

2 Ilpu TepMUYECKOM KPEKUHTE U3 OJHOM MOJIEKYJIa ajKaHa 00pa3yroTCs IBE MOJIEKYJIbI
IIpasunvuvlii omeem: ankana u aiKeHa

3 Ilpouiecc TepMHUUECKOTO pa3fioKeHUsT HePTEmPOIyKTOB, MPUBOJSIINN K 00pa30BaHUIO
YIJIEBOJOPOAOB C MEHBILIUM YMCJIOM aTOMOB YIJepoja B MOJIEKYJIE, HA3bIBAETCS:
lIpasunvubiii omeem: KpeKuHe

4 TlepBoii (ppakiueit npu nepepaboTke HeDTH SABISIETCS ...
IIpasunvubiit omeem: b6eH3un

5 JleToHanMOHHAs yCTOWYMBOCTh OyJET HaWMMEHbBINEH y OCH3WHA, KOTOPBIA COMEPKHUT
TAKHUE YTIEBOJOPOMHI ...
IIpasunvrvlii omeem: TUHEUHO20 CIMPOEHUs

6 C yBelIMYEHHEM YHCJIa aTOMOB YIJ€po/a B MOJIEKyJaxX YIJIEBOAOPOAOB TEMIleparypa
KUIICHUS 3TUX YIJIEBOJIOPOIOB ...
IIpasunvrolii omeem: ygenuuusaemcs (6o3pacmaem,)

7 Kakum KjaccoM OpraHMYECKMX COCOWHEHHH TMpeACTaBlieHa OCHOBHAs Macca
KOMIIOHEHTOB HEe(PTH?
lIpasunvublii omeem: yene8000poovl

8 Kakue mapapuHOBBIEC YIIIEBOJOPOABI KOHIIEHTPUPYIOTCS B TYAPOHAX?
IIpasunvublii omeem: yepe3umvl



9 Haumnyumyro JIETOHANMOHHYIO YCTOWYMBOCTH MMEET OCH3MH C OKTAaHOBBIM YHCIIOM
PaBHBIM ...
Ilpasunvuoiii omeem: 96

10 YrieBoaopoa, 1€TOHAIMOHHYO YCTOMYUBOCTh KOTOPOro MpuHUMaroT 3a 100
lIpasunvusiii omeem: 2,2,4-0umemurnenman

Bbaok B

OueHoyHble cpeacTBa ISl JAHATHOCTUPOBAHHUS C(POPMHUPOBAHHOCTH YPOBHS
KOMIIETEHIUN — KYMeThb»

B.0 3aganus 11 BbINOJIHEHHA J1a00PaTOPHBIX PadoT

Paznen Ne 1 O0mast xapakrepucTtuxka HeTu 1 rasa.
OmnpeneneHrne KHNHEMaTHYECKOM BA3KOCTH HEPTENPOAYKTOB.

Paznen Ne 2 YrueBogopoasl HegpTu U HeQTENPOAYKTOB.
OnpeneneHue HeNpeaeabHbIX YTIEBOJOPOI0B B CBET/IBIX HE(PTEIPOIyKTAX.

Pazgen Ne 3 I'erepoaToMHBbIe COeAMHEHUS 1 MUHEPaJIbHbIe KOMIIOHEHTbI He(TH.
OmpeneneHrne  KUCJIOTHOCTH  HE(MTENPOIYKTOB  METOJOM  MOTEHIIMOMETPUYECKOTO
TUTPOBAHUSL.

Pazgen Ne 4 ®dusuveckue cpoiictBa HedpTu M HedprenpoaykroB. Kinaccupukanus
HeTH.
Onpenenenue 3pPEKTUBHOCTH JE€IMYIBIaTOPOB METOIOM BCILIBIBAHUS HEDTH.

Paznen Ne S @u3uko-xuMu4ecKue MeToIbl HCCIe0BAHUA HepTH U ra3a.
Omnpenenenue conepxaHust BOAbI B HEPTH METOJOM JIMHA-CTApKA.
[TonydeHnne neH METOAOM BCTPSAXUBAHUS U ONIPENEIICHUE UX KPATHOCTH.

B.1 TunosBble 3agaun:

IIK*-8 Cnocoben npoeooums npukiaoHvle HAYyUHble UCC/IE006AHUA RO NPODIEMaAM
Heghmezaz060ii ompacau ¢ cOOmMeemcmeuu ¢ 6blOPAHHOI chepoii npogheccuonanvbHou
deamenbHoCmU

1 VYcraHoBuTE COOTBETCTBHE MEXAY Ha3BaHUEM MeToJa MepepadoTku HepTHu u
XapaKkTepoM IMpOLECCOB IpU 3ToM Meroae. OTBET AaiiTe B BUAE IOCIEN0BATEIBHOCTH
1Mdp, COOTBETCTBYIOIIUX OYKBaM 10 ayiaBuTy.

Meton ITpoueccsl

A) pedopmuHT 1) paznenenue Ha Gppakiuu

b) kaTanuTuyeckuii KpEeKUHT 2) paclierieHue

B) tepMmuueckuii KpeKUHT 3) pacluerieHue U u3oMepu3aius
I') pextudukaims 4) nzoMepuzalui U apomMaTu3aius

Omeem: 4321




2 VYcTaHOBUTE COOTBETCTBHE MEXKAY VYTJIEBOJOPOAOM U COOTBETCTBYIOIIUM €My
nzomepoM. OTBeT AaiiTe B BUE MOCIEIOBATEIBHOCTH IU(P, COOTBETCTBYIONINX OyKBam
1o andaBuTy.

YriaeBogopon MN3omep yrneBogopoia

A) H-TIeHTaH 1) 2,2,4-TpuMeTUIITICHTaH

b) H-rekcan 2) 2,2,3-TpuMeTHIIOyTaH

B) H-renran 3)2,2-nUMeTHIIITPOIIaH

I') H-okTan 4)2,2,3 - TpUMETHIITeKCaH
5)2,3- numeTmnOyTaH

Omeem: 3521

3 T'a3oBast cMech moirydyeHa u3 95 m3 nponana u 23 M3 stana. [ImoTHOCTH mporaHa u
stana paBubl 2,0037 xr/mM3 u 1, 3560 xr/mM3 cooTBeTcTBEeHHO. BBIpasuTe coctaB cmecH B
00OBEMHBIX U MAaCCOBBIX JIOJISIX.

Omeem: nponan obvemuvix 0,805 u maccosvix donsix 0,859, oman 6 oovemnvix 0,195 u
maccoswlx oonax 0,141.

4 Cmemanu 27 xr macisgHon ppakuuu [ (p+*° = 0,8647) u 63 xr macisHoM Ppaxiuu 11
(p+*° = 0,8795). HeobxoaumMo onpeieIuTh MOJISIPHYIO MacCy CMECH.
Omeem: 256,6 Ke/monw

5 Omnpenenurte J1aBlieHUE HACBHIIMICHHBIX MApoOB y3K0iM OeH3uHoBOM ¢pakiuu mpu 150 °C,
€CJIU CpeAHsisl TeMrepaTrypa KuneHus 3Tor ppakiuu cocrasisieT 95 °C.
Omeem: 379862 lla

Baoxk C (npumep cooeporcanus)
C.2 Hnoueuodyanvuvie meopuecKkue 3a0aHu

IIK*-8 Cnocoben npoeooums npukiaoHvle HAYyUHble UCC/IE006AHUA RO NPODIEMaAM
Heghmezaz060ii ompacau ¢ cOOmMeemcmeuu ¢ 6blOPAHHOI chepoii npogheccuonanbHoU
deamenbHoCmU

1 OOBsicHUTE YEM TEPMHUUECKHUI KPEKUHT OTIUYACTCS OT KaTATUTUYECKOTO?
lIpeononazaemvlii omeem:

B omauuue om mepmuueckoco KpekuHea, 20e Oaf pacujenieHus yeneeo0opooios
UCNONL3Yemcss  Menaio8as JHepeus, 6 KAMmAalumuyecKoM KpeKuHee NpumMeHsemcs
Kamaauzamop. 3a cuém smozo npoyecc npomexkaem npu Oojee HUKUX memMnepamypax u ¢
OobULell CKOPOCIBIO, A NOJYYAEMbLLL OEH3UH COOePIHCUM 20Pa300 MeHblULe HEeNnpeOelbHbIX
Y21e8000p0008 u He mpebdyem 000a81eHUsE AHMUOKUCTUMEELL.

2 VI3BeCTHO, YTO COCTaBIIAIONINE HEDTH BEIIECTBA B BOJEC B OCHOBHOM HEPACTBOPUMEI U, B
CpPaBHEHUU C JAPYTUMU 3arpsi3HUTEINSIMU, ¢1ab0 TokcuuHbl. [loueMy ke 3arpsi3HeHHE BOJ
He(TEMPOAYKTaMH CUUTACTCS OJHUM M3 CAMBIX OTIACHBIX ?

IIpeononazaemviii omeem:




Hepacmeopumvie neghpmenpooykmol nokpwiearom 600y MOHKOU MNIEHKOU, Komopas
npensimcmeyem 2a3000MeHy mMexHcoy 000U U ammoc@hepoil.

3 Kak 1 ¢ momMonip1o Kakux aJcopOeHTOB U METOJIMK aHaJIN3a METOAaMH >KUIKOCTHO-
a7ICOpOIIMOHHON U Ta30-aJCOPOLMOHHONW XpoMaTtorpaduu MOXKHO pa3[eiuTh CMECh
CJIEYIOIINX YTJIEBOAOPOIOB U BBLACTUTH KAX/IbIi YIIIEBOJAOPO B UNCTOM BH/IE:

1. v-renran - (tkun. = 98,4 °C)

2. 2,4-numetunnenTaH - (tkum. = 81 °C)

3. 4,4-mumetunnenten-1 - (tkum. =72 °C)

4. 6enzon - (tkun. = 80 °C)

IIpeononacaemviii omeem:

B mnauane ¢ nomowwlo aocopbenma cuiuxazens u NpoAGUMENbHO BblMeCHUMETbHOU
MeMOoOUKU AHAIUZA MEMOOOM HCUOKOCMHO-AOCOPOYUOHHOU Xpomamozpaguu pazoensem
cMech Yeneso0opooos Ha apomamudeckyro (bewson) u arugamuueckyro uacmu. 3amem
anugamuieckyio uacmo pasoeisem KOMOUHUPOBAHHBLIM Memooom IKAX, npumenss
aocopoenm AgNO3 / cunukaecenvb, nposeumenb — H-NEHMAH U GblMecHUmenb (0
gvioenenus 4,4-oumemunnenmena-1) — smanon. Ocmaguiyrocsi 08YXKOMNOHEHMHYIO CMECh
pazoensem memoodom I'AX 6 napoeoti ¢aze, adocopbenm — yeonum CS5A. n-I'enman
no2nowaemcs NOpamu Yeoauma U 3a0epircusaemcs 8 KoJIOHKe, 2,4-oumemuineHman —
gvixooum. /s 8vloenenus H-2enmana yeoaum Hazpedaem, blmecHUmeib - a3omn.

4 KakoB MOpsA0K BBIX0/1a KOMIIOHEHTOB BBIIIE YKa3aHHON CMECH MPHU ra30-KUIKOCTHOU
xpomarorpaduu B uzorepmuydeckoM pexkume mnpu 60 °C ¢ npuMeHeHuEM KanuUIsIpHON
koJoHKH (1 =100 m, D = 125 MM) 1 HENOABMXKHBIX KUJKHUX (a3:

a) CKBaJlaH

0) TeTpaxyopauOyTuiadTazaT

lIpeononazaemvlii omeem:

A) Ckeanan — menonapuas ¢hasa, pasoenenue npoucxooum no memnepamypam KuneHus
komnonenmos. llopsidok evixooa: 4,4-oumemunnenmen-1 - (tkun. = 72 °C) — 2,4-
oumemun neumadu - (tkun.= 81°C) — benson - (txun. = 80 °C) — u-eenman - (tkun. = 98,4
°C).

b) Tempaxnopoubymungpmanam — nonsapnas asza, pazoenenue npoucxooum no npupooe
Komnonenmos.  Ilopsdox  evixooa:  H-eenman  —2,4-Oumemun-nenman  —4,4-
oumemuinenmet-1— Oen3o.

5 Tlonyuenue yrineBomoposioB u3 CO u H2 HocuT Ha3BaHue cuHTe3a Puiiepa-Tpomiia
(DT- cunres). HamummmuTe peakiiuu BOCCTAHOBIICHUS BOJIOPOIOM:

IIpeononazaemviii omseem:

B rauecmee xamanuszamopog uawje 6ce20 UCHONL3YIOMCI MEMAailbl 80CbMOU 2PYNNb.
Cunme3 MOJCHO OCYyWeCmeNamsb Npu ammMoCQHEepHOM U NOBLIULEHHOM OAdGNIeHUAX 8
uHmepeaie memnepamype

160-325 °C.

Ocnognvimu peaxyuimu @T-cunmesa a81810mMcs:

(2n+1)H2 + nCO — CnH2n+2 + nH20

2nH2 +nCO — CnH2n + nH20

(m+1)H2 +2nCO — CnH2n+2 + nCO2

2nH2 + 2nCO — CnH2n + nCO_2.



Ilpu 200-300 °C u oasnenuu 1-2,5 Mlla peaxyutro MOXMCHO cuumamv NPAKMu4ecKu
Heobpamumou. Cocmag npooyKmos onpeoensiemcs, 2la6HbIM 00pa30M, NPUMEHAEMbIM
Kamanuzamopom u pemeHem KOHmMakmad.

Baoxk D

Bonpocs! k iuddepeHuupoBanHoOMy 3a4eTy:

1 TIpupoHbIE TOPHOYME UCKOTIAEMBIE.

2 Knaccugukanus yriaeBog0pOAHbIX Ta30B IO MPOUCXOKACHHUIO.

3 IIpuponnsie rassl. [Ipupona u cocras.

4 CoBpeMeHHasi OpraHuyecKasi TEOpHs MPOUCXOKICHUS HEPTH U rasa.

5 Hedtb xak nucnepcHas cuctema. [IpuunHbl 1 HCTOYHUKK 00pa30BaHUs YacTHUL] B HEPTH.
6 Knaccudukanuus Hedreit o Gpu3nueckuM U XMMUUYECKUM CBOMCTBaM.

7 TexHonoruueckas v TEXHUYECKask KIacCUPHUKaIus HePTeil.

8 dpaknOHHBIN cocTaB HEPTH.

9 MuHepaibHble KOMIIOHEHTHI HEQTH.

10 Bunp! neperonku HeTy U HEPTENPOAYKTOB B TAOOPATOPHOM MPAKTHUKE.

11 MunepanbHble KOMIIOHEHTHI HEPTH.

12 OcHOBHBIE HaNpaBJICHUS TEPEPAOOTKH HEPTEN U ra30KOHIEHCATOB.

13 Meto/b! BbIiCICHUSI KOMIIOHEHTOB U UCCJIEOBAHUS COCTaBa HE(TH U rasa.

14 Tepmuueckue nporecchl nepepadboTKU HEPTH, TA30BBIX KOHJIEHCATOB U I'a30B.

15 Karanutnyeckue nporeccsl nepepaboTKu HEPTH, ra30BbIX KOHJIEHCATOB U I'a30B.
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Onucanue mokasare/jieid U KPpUTEpPUEeB OLUCHUBAHHMS KOMIICTCHUUN, ONMUCAHNE HIKAJ

OIlCHUBAHUA

OuneHuBaHue BBINOJHEHUS TECTOB

4-0anpHas
Kaa

TTokazarenu

Kpurepun

O1ianyao

1. TlomHOTa BBIMIOJIHEHUS TECTO-
BBIX 3aJJaHUM;

2. CBOEBpPEMEHHOCTH BBITIOJIHE-
HUS;

Xopoo

Beinonneno 6onee 95 % 3amaHuil npensio-
YKEHHOT'O TECTa, B 3aJlaHUSIX OTKPBITOIO THUIA
JlaH TIOJHBIA, pa3BEPHYTHIM OTBET HAa IIOCTAB-
JIEHHBIHA BONPOC

3. IIpaBUJIBHOCTH OTBETOB Ha BO-
[IPOCHI;

4. CaMOCTOSITEILHOCTb TECTUPO-
BaHU.

Y noBneTBopu-
TEIILHO

Boinonneno ot 75 no 95 % 3aganuil npenso-
KEHHOT'O TeCTa, B 3aJaHUAX OTKPBITOTO THUIIA
JlaH TIOJHBIA, pa3BEPHYTHIA OTBET HAa IIOCTAB-
JIEHHBIH BOIPOC; OJAHAKO ObUIM JOIYLIEHbI HE-
TOYHOCTH B ONPEICIICHUU MOHATUI, TEPMUHOB
U JIp.

Heynosnersopu-
TEJILHO

Brimonneno ot 50 no 75 % 3amanuit mpeasio-
JKEHHOTO TECTa, B 3aJaHUSIX OTKPHITOTO THIIA
IaH HEIOJHBIH OTBET Ha IIOCTaBJIECHHBIH BO-
pocC, B OTBETE HE MPUCYTCTBYIOT JI0KA3aTENIb-
HBbIC TIPUMEPBI, TEKCT CO CTHIIMCTHYCCKUMHU H
ophorpaduIecKuMH OIHOKAMH.

Brinmonneno menee 50 % 3amaHuil mpemsio-
JKEHHOTO TECTa, Ha IIOCTaBJICHHBIE BOIPOCHI
OTBET OTCYTCTBYET WJIM HETIOJIHBIH, JOMYIICHBI
CYIIECTBECHHBIC OMIMOKH B TEOPETUICCKOM Ma-
Tepuaie (TepMUHaX, IMOHATHSIX ).

Ol.[eHI/IBaHl/Ie YCTHOI'0O OTBE€TA HA MPAKTHYECCKOM 3aHATUH

4-0amnpHad 1IKajia

Iloka3arenu

Kpurepun

O1ianyHo

1. TlonHOTa M3NOXEHUS TEOPETH-
YECKOTro MaTepuaa;

2. TlpaBunbHOCTH, W/WUIM  apry-
MEHTUPOBAHHOCTh H3JIOKEHUS (I10-
CJIeIOBATENbHOCTD JEHCTBHI);

3. CaMOCTOSTEILHOCTh OTBETA;

4. Kynbrypa peun;

5.CTeneHbh OCO3HAHHOCTH, IIOHU-
MaHHsI U3y4EHHOTO

6.'myOuna / mosHOTa paccMmoTpe-

HHA TEMBI,

JlaH TOJIHBIN, B JTOTHYECKOHN IOCIIEO0OBAaTElIb-
HOCTH Pa3BEPHYTHIM OTBET Ha IMOCTABJICHHBIN
BOIIPOC, I'ZI€ OH MPOJAEMOHCTPUPOBAI 3HAHUSA
npeaMeTa B TMOJHOM O0bemMe ydeOHOM mpo-
IpaMMBbI, JTOCTaTOYHO TIYOOKO OCMBICIHBAET|
JTUCHUIUIMHY, CaMOCTOSITENIbHO, U MCYEPIbIBA-
IOIIE OTBEYAET HA JONOJHUTEIBHBIE BOIPOCHI,
MIPUBOJUT COOCTBEHHBIE TTPUMEPHI MO MPOOIIE-
MaTHKE NOCTABJIEHHOI'0 BOIPOCA, PELIWII ITPEe.I-
JIO)KEHHBIE TPAKTHYECKUE 3aJaHus 0e3 OIlH-
OOK.
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Xopoio

7.COOTBETCTBUE BBICTYIIJICHUA TC-
MC, IMIOCTAaBJICHHBIM ILCIIAM M 3a1a-
qaM

VY nosnersopu-
TEJIbHO

Heynosnersopu-
TEJILHO

JlaH pa3BepHYTBI OTBET HAa IIOCTABJICHHBIN
BOIIPOC, T/€ CTYJACHT JEMOHCTPUPYET 3HaHUA,
MPUOOPETEHHBIC Ha JICKIMOHHBIX M CEMUHAp-
CKHX 3aHATHUAX, a TAKXKE MOITYyYEHHBIE TTOCPE/I-
CTBOM H3y4YeHHUsI 00s3aTENBHBIX y4EOHBIX Ma-
TEPHUAJIOB I10

Kypcy, JaeT apryMEHTHPOBAaHHBIC OTBETHI,
NPUBOAWT TIPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOIHOE BIIAJICHHE MOHOJOTHYECKON PEUblo,
JIOTUYHOCTh M IIOCJIEIOBATEIbHOCTh OTBETA.
OpHako MOMyCKaeTcss HETOYHOCTh B OTBETE.
Pemmn npemiokeHHbIE MPAaKTHYECKUE 3aaHus]
¢ HEOOJIBITUMH HETOUHOCTSIMU.

JlaH OTBET, CBUAETEILCTBYIOIINNA B OCHOBHOM
0 3HaHUU TMPOILIECCOB U3yYaeMOM [T CUUILINHBI,
OTJIMYAIOIINNCA HENOCTaTOYHOW INIyOMHOM U
MOJIHOTON PAaCKPBITUSI TEMbl, 3HAHHEM OCHOB-
HBIX BOIIPOCOB TEOpPHUH, CIab0 CHOPMUPOBAH-
HBIMU HaBBIKAMH aHAlU3a SIBICHUMN, IpoLec-
COB, HEJIOCTATOYHbIM YMEHHMEM JlaBaTb apry-
MEHTHUPOBAHHBIE OTBETHl U MPUBOIUTH MpPUMeE-
pbl, HEAOCTAaTOYHO CBOOOJHBIM BJAJIEHUEM
MOHOJIOTHYECKON PEYbl0, JTOTHYHOCTHIO U T10-
CJIEI0BATENIbHOCTBIO OTBeTa. Jlomyckaercs He-
CKOJIBKO OILIMOOK B COAEPKaHUM OTBETa U pe-
IICHUH IPAKTUYECKUX 3aJaHHMH.

JlaH OTBeT, KOTOPBIH COJAEPKUT PSIl CEPbe3-
HBIX HETOYHOCTEH, OOHAPYKUBAIOIIMI HE3Ha-
HUE TPOIIECCOB M3y4aeMOn MpeIMeTHOM obia-
CTH, OTJIMYAIOIINICS HETITYOOKUM PacKphITHEM
TEMbl, HE3HAHWEM OCHOBHBIX BOIPOCOB TEO-
puu, HecHOPMUPOBAHHBIMU HaBBIKAMU aHATN3a
SIBJICHUH, MPOLECCOB, HEYMEHHEM JaBaTh ap-
TYMEHTHUPOBAHHBIE OTBETHI, CIa0BIM BIIaJIEHU-
€M MOHOJIOTMYECKON peubl0, OTCYTCTBUEM JIO-
TUYHOCTU U TIOCJIEIOBATEILHOCTH. BBIBOIBI
MOBEPXHOCTHBI. Pelienne npakTuueckux 3aja-
HUM HE BBITIOJIHEHO, T.€ CTYJEHT HE CIOCOOEH
OTBETUTh HAa BONPOCHI Jak€ MpH JOMNOJHU-
TEJIbHBIX HABOJSIIMX BOMPOCAX IPErojiaBaTe-
T8l

OueHnBaHue BbINOJHEHUS MPAKTHYECKON 3a1a4YU

4-0amnpHad IIKa-
na

Iloka3arenn

Kpurepun

O1ianyao

1. [TomHOTA BEIOJIHCHUS;

2. CBOEBPEMEHHOCTH BBITIOTHE-
HHS

3. [TocnenoBarenbHOCTH U pa-
IMOHAJILHOCTD BBIIIOJIHCHMUS,

4. CaMOCTOSITETbHOCTD PEILICHUS;

3amanue penieHo caMmocTosTenbHo. [lpu aTom
COCTaBJIEH IIPaBUJIBHBIN AJITOPUTM PELICHUS
3aJlaHusl, B JIOTUYECKUX PACCYKICHHUSAX, B BBI-
o6ope GopMys U pereHur HeT OmMUOOK, TMOJY-
YeH BEpHBIM OTBET, 3aJaHHe PEIICHO pPallho-
HaJbHBIM CTIOCOOOM.
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Xopoio

5. CIIOCOOHOCTH aHATM3UPOBATH U
0000611aTh HHGOPMAIIHIO.

6. CrniocobHOCTh JienaTh 000c-
HOBAHHBIC BBIBOJbI Ha OCHOBC HH-
TeprpeTanu UHPOPMALUU, pPa3b-
SICHCHUSI,

7. YCTaHOBIICHUE IIPUYMHHO-
CJIICACTBCHHBIX CBH3Cﬁ, BBISIBJICHUC
3aKOHOMEPHOCTH,

VY nosnersopu-
TEJIbHO

HeynosnerBopu-
TEIbHO

3ajaHue pelIeHO C MOMOIIbI0 IIpernojaBaTe-
nsa. IIpy 3TOM cocTaBiieH TpPaBWIbHBIN ajro-
PUTM peuleHMs 3aJaHusl, B JIOTUYECKOM pac-
CY)KICHUM U PELIEHUU HET CYIIECTBEHHBIX
OmMOOK; MPaBWIBHO CHENaH BBHIOOP (GopMydT
JUTSL PEIICHUs; eCTh OOBSICHEHHE PELICHUs, HO
3aJJaHie PEIICHO HEPaIMOHAIBHBIM CIIOCOOOM
WIH JIOMyUIeHO He Oosiee JBYX HECYIECTBEH-
HBIX OIIMOOK, IOJTYYEeH BEPHBII OTBET

3amaHue PelieHo ¢ IMOJCKa3KaMu IperoiaBa-
tens. [Ipu 5TOM 3aaHUe MOHATO IPAaBUIBHO, B
JIOTHUYCCKOM paCCY)KI[eHI/II/I HCT CyIJ_IeCTBeHHBIX
OMIMOOK, HO JOMYIIEHBI CYIICCTBEHHBIE OIIHO-
K B BbIOOpe (hOpMyN WM B MaTeMAaTUYECKHX
pacuerax; 3aJaHHe PEIIeHO HE MOJTHOCTHIO WIIH
B 00111EM BHIE.

3ajaHre HE PEILICHO.

OuenuBanue oTBeTa HA AU PepeHIIUPOBAHHOM 3a4eTe

4-0amnpHad 1IKajia

Iloka3arenu

Kpurepun

OTJIINYHO

THUYCCKOI'O 3a1aHusA,

HCHU: 3aJaHUs)

3adaHuAd,

HUSL,
5.4T. I

Xopomo

YI[OBJ'ICTBOpI/ITCJILHO

1. [ToHOTA BBITTOTHEHUS TIPaK-
2. CBOEBpPEMEHHOCTH BBITIOJ-

3. ITocnenoBaTenbHOCTD U pa-
OHMOHAJIBHOCTD BBIITIOJIHCHHA

4. CaMOCTOSITENIBHOCTD pellie-

['my©oko 1 XOpoI11I0 YCBOMII
IpOrpaMMHBIM MaTepuar, uc-
YepIIbIBAIOIIEe, TOCIEA0BATEb-
HO, YETKO U JIOTUYECKHU CTPOii-
HO €ro U3JIaraet, yMeeT TECHO
CBSI3bIBATh TEOPHIO C MPAKTHU-
KOH, CBOOOTHO CITPABIISIETCS C
HanucanueM Gopmyd, He 3a-
TPYIHSETCS C OTBETOM Ha BO-
MIPOCHI C BUJIOM3MEHCHHBIMU
3a/IaHUSIMU, TIPABUIILHO 000C-
HOBBIBACT MIPUHSTHIC PEIICHUS,
BJIQJICET Pa3HOCTOPOHHUMH
HaBBIKaMU U TIPUEMaMH BbI-
MTOJTHCHU ST TPAKTHYCCKUX 3a/1a-
HUM;

TBepi0 3HaET MaTepual Kypcea,
rpaMOTHO U IO CYIIECTBY U3-
JIaraeT ero, He JI0IycKas cylie-
CTBEHHBIX HETOYHOCTEH B OT-
BETE Ha BOIPOC, IPABUILHO
MIPUHUMAET TEOPETUUECKHE MO-
JIO’KEHUSI IPU PEIICHUH MPaK-
TUYECKUX 3aJIaHU, BIIAJICET
MpUEMaMHU 1 HaBbIKAMH UX BbI-
MIOJTHEHMUS;

Nmeer 3HaHUS TOJIBKO OCHOB-
HOTr'0 MaTepuasia, HO HE YCBOUII
€ro JIeTaJIel, 10IyCcKasi HETOY-
HOCTH, HEIOCTATOYHO TIpa-
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HeynosiersopurensHo

BUJIbHBIE (DOPMYITUPOBKH,
HapyILIECHUs JIOTUYECKOMU I10-
CJIEI0BATEIILHOCTHU B U3JIOXKE-
HUHU [IPOTPAMMHOIO MaTepua-
J1a, UCTIBITBIBAET 3aTPyIHEHUS
IIpY BBIIIOJIHEHUHU ITPAKTHYE-
CKHUX 3a/1a4;

He 3naeTr 3HaUNTEILHON YacTH
MPOrpaMMHOTO MaTepHaa, J10-
MyCKaeT OmMMUOKH, HEYBEPEHHO
¢ OOJBIITUMU 3aTPyAHCHUSAMU
pelaeT MpakTHIECKUe 3a1auu
WJIM HE CTIPABIIACTCS C HUMH
CaMOCTOSITEIIHHO.

Pazgnen 3. Meroauueckue Marepuajbl, ONpeaessiloniue
YMEHUI, HABBIKOB H (WJIH)

OLlCHUBaHUMA 3HaHI/II7[,

XapPaAKTEPUIYIOILIIUX ITAIlbI (l)OpMI/IpOBaHI/Iﬂ KOMHeTeHHI/Iﬁ.

OCHOBHBIMHU 3TaIllaMu (bOpMI/IpOBaHI/IH KOMHGTCHHI/Iﬁ M0 AUCHOUILIIMHC IIPU U3YyYC-
HHUHU CTYACHTAMHW AUCHUINIMHBI ABJIAIOTCA ITOCICIOBATCIIBHOC N3YUYCHUC COACPKATCIIBHO

CBSI3aHHBIX MEXKTy COOOM pa3JieloB.

[Ipu oueHuBaHUM PE3yJIbTATOB OOYUEHHS: 3HAHUS, YMEHUS, HABBIKWA W/WIIH ONbITA
JEsTeNIbHOCTU (BJa/ieHUs1) B Ipouecce (GOPMUPOBAHUS 3asBJICHHBIX KOMIIETCHLIUN HC-
MOJIB3YIOTCS pa3Iu4HbIe (DOPMBI OLICHOUHBIX CPEACTB TEKYILEro, pyOeKHOI0 U UTOIOBO-

ro KOHTPOJIs (ITPOMEKYTOUYHOM aTTECTAIINHN).

Ta6J'II/IHa - (DOpMBI OICHOYHLIX CPCACTB

npoueaypsbl

onbpiTa JAeATCIBbHOCTH,

HanmenoBanune [IpencraBnenue
Ne Kpatkast xapakTepucTika OlleHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA B
n/m cpencTaa
cpeacTBa doHe
1 | [Ipaktnueckue 3aganust | PaznuuaroT 3a1aun U 3a1aHUsL: Kommekr 3a1ay4 u 3a-
U 3a1a4u a) perpoOayKTUBHOTO YpPOBHS, IO3BO- | IaHUM

JSFOIME OLIEHWBAaTh W JUArHOCTHPO-
BaTh 3HaHUE (PAKTUYECKOrO0 MaTepuaia
(Oa3zoBbIE TOHATHS, aITOPUTMBI, (ak-
Thl) U YMECHHE MPABHIBHO HCIOJbB30-
BaTh CIEIMAIbHBIE TEPMUHBI U TIOHS-
THSI, Y3HABaHHE OOBEKTOB M3YUYCHUS B
paMKax OmpeAeleHHOro pasjena Jauc-
[UTTHHBL;

0) pPeKOHCTPYKTHBHOTO YpPOBHSI, TI03BO-
JSIFOIIUE OLIEHWBATh W JIUATHOCTHPO-
BaTh YMEHHs CHHTE3MPOBaTh, aHAIU-
3UpoBaTh, 0000maTh (DAKTUUECKUN H
TEOPETHYECKHI MaTepuas ¢ popMyIu-
pOBaHHEM  KOHKPETHBIX  BBIBOJIOB,
yCTaHOBJICHHUEM PUYAHHO-
CIIEICTBEHHBIX CBSI3Eil;

B) TBOPYECKOTO YPOBHS, IO3BOJISIO-
IIMe OIIEHMBATh W JIUArHOCTHPOBATH
YMEHUsI, MHTETPUPOBATh 3HAHHs pa3-
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/o

HaunmenoBaunue
OLIEHOYHOT'O
CpEeACTBA

Kpatkast xapakTepuCTHKa OI[CHOYHOTO
cpencTaa

IIpencrasnenue
OLICHOYHOI'O CPEJCTBA B
donme

JUYHBIX 00JacTeil, apryMeHTHpPOBATh
COOCTBEHHYIO TOUKY 3pPEHUSI.
Pexomenayercss mis OLEHKU 3HAHUN
YMEHUH U BIAJCHUN CTYICHTOB.
dopmMa MpeaoCTaBIICHUS] OTBETA CTY-
JICHTa: MUChbMEHHas uiau paboTa B CH-
cTeMe AIIEKTPOHHOTO oOydeHus
Moodle.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX MPO-
CThIX U KOMIUIEKCHBIX 3aJlaHUM, TI03BO-
JIAIOLAs aBTOMAaTU3UPOBATh IIPOLENY-
py U3MepeHUs YPOBHS 3HaHUM, YMEHUU
U BJaJIeHui 00yyaroerocs.
PexoMmennayercss i OLEHKH 3HAHUM,
YMEHHH U BIIQJICHUI CTYJICHTOB.
Ucnonb3yercs BeO-mpuiioxkeHne «YHU-
BepcalibHasi ~ CHUCTEMa  TECTHPOBAHUS
BI'TW». Ha tectupoBanue orBomutcs 60
MuHYyT. Kaxaplit BapHaHT TECTOBBIX 3a/1a-
HUU BKiIroyaeT 20 BOOPOCOB. 3a KaKIblid
NpaBUJIBHBIM OTBET Ha BOIpOC naercsa 1
O0amr. OneHKa «3a4TE€HO» BBICTABISETCS
CTYJIEHTY, eciii oH HaOpais 50 % mpaBuiIb-
HBIX OTBeTOB. OIlEHKa «HE 3a4TEHO» CTa-
BUTCSI, €CJIM CTYACHT HaOpan meHee 50 %
IMPpaBUJIbHBIX OTBCTOB.

doHa TECTOBBIX 3a4a-
HUU

JudbdepeHnrpoBaHHbIN
3a4er

CpencrBo, MO3BOJISIONIEE  OLICHUTh
3HaHUS, yMEHUS U BIAJCHUSA 00ydYaro-
mierocsi Mo y4yeOHou aucuuiuinae. Pe-
KOMEHJyeTCsl Il OLICHKHM 3HAHUU,
YMEHUH U BIAJCHUN CTYICHTOB.
CTyzneHT, HE BBINOJHHUBIIMN MUHHUMAlb-
HBId 00BEM y4eOHOH pabOThHI MO AMCIU-
IUIMHE, HE JIoIycKaeTcst K caade audde-
PEHLMPOBAHHOTO 3a4eTa.
Huddepennmpopanublii 3a4eT craaercs B
¢dhopme TecTUpOBaHHUSI.

KomMmiuiext OuneTos
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