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I. LIEJIA ¥ 3AJTAYH JUCIHUATIIAHBI (MOY.JISA)

I[enamu ocBOCHUS TUCIUILTHBI SIBIISTIOTCS:

[To3HAKOMUTH CTYJCHTOB XUMHUKOB C HEKOTOPHIMH COBPEMEHHBIMH HAIPABICHUSMHU B
00J1aCTH TTPOM3BOICTBA, NIEPEPAOOTKH U MPAKTUKU XUMHUHU U (U3UKUA HEPTEH, HEPTEITPOITYKTOB U
ra30KOHCHCATOB.

3aoauu oucuunaumsl:

—JaTh TPEACTaBICHHE O MHOTOOOpa3WHM CTPOCHHUS U  CBOHCTB  IPUPOJHOTO
OpPTaHUYECKOTO CHIPhS,

—/1aTh TIOHATHSI O METOAaX CUHTE3a Ha OCHOBE He(pTel M ra30KOHICHCATOB;

—JaTh TPEACTABICHUS O COBPEMCHHBIX HAMPABICHHUSIX IMepepadoTku HeTe u
MHOT000pa3uu HePTEPOTYKTOB.

B pesynbraTel M3ydeHHsS NAHHOW IWCIMIUIMHBI CTYJISHTHI JOJDKHBI MPEACTABICHUS O
MaKpPOMOJICKYJISIPHOM CTPOCHUHM W BBITEKAIONIMX W3 3TOr0 OCOOCHHOCTSIX CBOMCTB HedTed u
He(TEenpOoAYKTOB. MIMETh KOHKpPETHBIC MPEJCTABICHUS O METOJaX MepepadOTKH U CHHTE3a Ha
OCHOBE ITPUPOTHOTO )KHUKOTO U Ta3000pa3HOTO OPraHUYECKOTO ChIPhSI.

II. MECTO JUCIUMIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. Jlannas ydeOHas JUCLMIUIMHA BXOAUT B 4YHUCIO 00s3aTENbHBIX JUCLUILIMH
AJIEKTUBHOW YacTH y4yeOHOro IJIaHa.

2.2. lng w3yuyeHHs IUCLUUIUIMHBI HEOOXOAMMBbI KOMIIETEHLUH, CHOPMUPOBAHHbBIE B
pesynbpTare o0ydeHus Ha 1-3 Kypcax XUMHUYECKOTo (pakyinpTeTa.

2.3. [lony4yeHHble 3HaHUS HEOOXOIUMBI NP BBINOJIHEHUH HAYYHO-HCCIIE0BATEILCKON 1
BBIITYCKHOW KBaTH(PUKAIMOHHOM PaOOTHI.

III. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA INCHUIIJIMHBI

[Iporiecc ocBOeHHS TUCHUILIMHBI HampaBieH Ha (QopMUpoBaHUE KOMIETCHITHI
(omemeHTOB cneayronmx kKomnereHnuit) B coorserctBun ¢ ®I'OC BO u OIl BO no nanHomy
HaIPaBJICHUIO MOATOTOBKHU:

ITepedyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4eHHS MO JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM J0CTHKEHHUsI KOMIIeTeHI Uil

HNuauxkaropsl

KoMnerennus .
KOMIIeTeHIMIA

PesynabTaTnl 00y4eHus

NJ1Knk2.1 Criocoben

[TK-2 CriocobeH roToBUTh
MPOBOAUTH OTOOP MPOO

00pa3ibl HeTenpoayKTOB

3HaeT Kak MPOBOJAUTH OTOOP TPOO

S aHAJIU
AILL aHaInsa N/IKnk2.2 ['0TOBAT OOBEKTHI | 3HaeT: Kak TOTOBUTH OOBEKTHI

MCCIIEJOBAHMS HCCIIEI0OBaHUS
[TK-3 Cnioco6eH BEIOMpATH N/Knk3.1 3HaeT u MOXKeT 3HaeT: Kak NPUMEHATh Ha
TEXHUYECKHUE CPEJICTBA U IIPUMEHSTH HA IIPAKTUKE MIPaKTUKE COBPEMEHHBIE
METO/Ibl UCTIBITAHUMN IS COBpPEMEHHbIE WHCTPYMEHTAJIbHbIE METO/IbI JIJIs
pEILIEeHNs] TOCTABIEHHBIX WHCTPYMEHTAJIbHBIE YCTaHOBJIEHMSI CTPYKTYPbI
3a/1a4 10 OIPEACIICHUIO METO/IbI JIsl yCTAHOBJIEHUSI | OPraHUYECKUX COeTMHEHUN
KadyecTBa HE(PTEMPOAYKTOB CTPYKTYpPbl OPraHUYECKUX
COoeTUHEHNN
NJIKrnk32 Beibupaer YMeer: IpoBOAUTH
TEXHUYECKHUE CPEJICTBA U JKCIIEpUMEHTAJIbHbIE PAa0OTHI MO

MCTOABI HUCITBITAaHUH (I/I3 T'OTOBBIM MCTOAHMKAM




HabOpa UMEIOIIUXCS) TS
peIIeHHUs TTOCTaBICHHOM
3a1a4un

I1K-4 CriocobOeH 00BsICHUTE
BIIUSTHUE PA3ITUIHBIX
(haKkTOpOB Ha MPOIIECCHI
nepepaboTKu HePTH

N /1Knks3 Crocoben
00BSICHUTh XUMHU3M U
MEXaHHU3M TEPMUYECKHUX U
KaTaJTUTHYECKUX
MpEBpAILICHUI
YIJIEBOJIOPOIOB B IIpoLiecce
nepepaboTKu HeTH

Biageer crioco0amMu 00BsICHEHUS
XUMHU3Ma U MEXaHU3Ma
TEPMUYECKUX U KaTATUTHYECKUX
MPEBPALLECHUH YTIIEBOJIOPOJOB B
npoiiecce rnepepadboTku HePTH

IV. COAJEPKAHUE U CTPYKTYPA JTUCIHUIIJIMHbI

Tpyn0eMKOCTb TUCIUIUIMHBI COCTaBIAET 2 3a4E€THBIX €IUHUIIBI, 72 4aca.
dopMa MIPOMEKYTOUHON aTTECTALUU: 3a4€T

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ 110 TEMaM, ¢ YKa3aHUEM BUI0B
y‘lEﬁHbIX 3aHATHI 1 OTBEACHHOI'0 HA HUX KOJIHYECTBA aKAACMHUICCKHUX YaCoB

g Bupne! yueGHOI pabOTHI, BKIIFOYAs
§ CaMOCTOATEINbHYO paboTy
2 00y4armuxcs 1 TpyJ0EMKOCTh
- é( 5 (B gacax) o
g| g | gE|  Kowmmaapaom « | xopom yenesacmocm:
Ne 3 ) = NPEToIaBaTeIs s 4
Pasnen qucHMILUIMHBL/ TEMBI S ° o 2 = dopma IpOMEKY TOUHOM
n/n 3 = Z s 00yJaroUMMHuCS =
@) 8 = ; o = = . 3 g aTTecTaluu
/q §_L8 = E § 3 § 5 § .§ (no cemecmpam)
E = o F B a B o o
= < = =
= = a ) g Mﬁ o]
= CE® | £¥
Pa3nea 1. Texunueckuit
1 | aHamm3 HedTel, 7 16 | 8 16 4 YCTHBIH OIpoC,
He(TEepOaYKTOB, OTYETHI
Ta30KOHACHCATOB
Paznen 2. Xumuueckuii CTHBIH OIIPOC
2 | ananus nereit u 7 20 10| 20 2 | 4 |7 memp ’
He(TENPOAYKTOB
[TpomexyTouHas
p y 7 8 3a4eT
arrecraguda

Hroro yacon 72 18 36 10 8

4.21InaH  BHeayIMTOPHOH  CaMOCTOATEJbHOH padoTbl  00y4alOIIUXCH MO
JUCIHHUILINHE
CamocrosiTenbHast paboTa 00ydaroIXCst YuebHo-
METOINYECKOE
Hazpanue paszena, . 3arpatsl |OLEHOUHOE A
Cemectp Bu caMoCTOSITEIbHOM Cpoxku obecrieucHHe
TEMBI BpPEMEHH| CPEICTBO .
padoThI BBIMOJTHEHHS (wac.) CaMOCTOSTEIbHOM
) paboTsl
7 |Paszmea 1. IToaroroBka 1-9 8 Tect (|PoxmmaAB.
o DyHKIMOHAIBHBIN
TexHuueckuu OTYETOB IO Henels ana3b, YueGHo-

H "3 H T I‘/'I T HBIM METOJHUYCCKOC nocobue. —
aHajms e(i) e, Ha60pa op HUpkytck, UT'Y, 2018. — 48
HePTENPOaYKTOB, [paboTam c.
Ta30KOHACHCATOB




Cemectp

HazBanue paszacia,
TCMBI

VYuebno-
METOIUYECKOE
obecrneueHne
CaMOCTOSITEJILHOM
paboTsl

CamocTosTenpHast paboTa 00ydJalonuxcs

OreHOYHOE
CPEICTBO

3arpatbt
BpPEMEHH
(uac.)

Bug camocTosTensHOI
paboTsl

Cpoku
BBITIOJTHEHUS

Pazpmea 2.

XUMHYECKUI
aHanu3 HeTel n
HEPTENPOIYKTOB

OO01mast TpyJ0€MKOCTh CaMOCTOSITEIIbHON paObOTHI 10

JTUCITUTIIIMHE (Yac)

N3 HuX 00beM CaMOCTOSITEIIBEHON paboTHI ¢
HCIO0JIb30BAHMEM IJIEKTPOHHOI0 00yUYeHHs U
AUCTAHIIMOHHBIX 00Pa30BaTEJbHBIX TEXHOJIOTHIi (4ac)

4.3 Conep:kaHue y4ueOHOro MaTepuaJia

TpynoemkocTs
JUCLUIIIAHBI

(3.e.)

HaumeHnoBanue
OCHOBHEIX
pasaeion
(Mopyieit)

Pazgen 1. Texuumueckui
ra30KOH/IeHCATOB.

Beenenue. Hedtp u ee mpaktuueckoe ucnonb3oBaHue. IlepBrie MeTomb
nepepaboTku HedTH (TpsiMasi TIEperoHKa, peKTU(UKAIUSA U JIp.), OCHOBHBIE
HedrenponykTel.Hauano xumudeckoi mnepepaboTKu HEPTSIHOTO  CHIPbS.
[Ipoueccel KpekMHra W MHPOJU3A, IMPOU3BOACTBO MOTOPHBIX TOIUIMB.
MeTobl MOTy4eHUs! OCHOBHBIX MOJYNPOAYKTOB (ALETHIICH, ITHIIEH U Ipyrue
osiepuHBI, OEH30JI U IpyTHe apeHbI).

Pa3BuTHEe COBpPEMEHHBIX KATAIUTUYECKUX TEXHOJOTMH aAJKWIMPOBAaHMS,
OKHCJIEHHU, TOJIMMEpPU3alM, MeTaTe3uca U Jip.). MccienoBanre MexaHU3MOB
He(pTEeXUMHUECKUX  peakuuil.PasBuTne  HSKCHEpUMEHTAJIBHBIX  METOOB
HCCIIEIOBaHMS U aHaIN3a B HEPTEXUMUU.
CoBpemenHoe  cocrosiHMe  HeQTeXHMHUH
NPOMBIILTIEHHOCTH

3amacel U KayecTBO HE(QTSHOrO ChIpbsi. MeTo/bl MEepBUYHON mepepaboTKu
HepTH W  TOATOTOBKM  HEPTIHOTO  ChIpbS  JUISI ~ XUMHUYECKOU
nepepaboTku.OCHOBHBIE HANpPaBJICHUS] XMMUYECKOH nepepaboTKH HEPTIHBIX
YIJIEBOJOPOAOB: MUPOJIM3 M KPEKUHI, OKHUCIIEHUE, JeruJpupoBaHUE,
raJJoreHUpOBaHUE, AaAMUHUPOBaHHE, MeTaTe3uc, KapOOHMIMpPOBAHHE U
kapOokcunupoBanue. OCHOBHbBIE THUIIBI TPOIYKTOB M  MOJYHPOAYKTOB:
BBICOKOOKTAHOBBII O€H3MH, JIpyrue MOTOPHBIE TOILIMBA, Macla M CMa3KH,
oJieUHBbI U apeHbl, CIUPTHI, ATbJAETHABl 1 KETOHbI, KApOOHOBBIE KUCIOTHI U
UX TPOM3BOJHBIC (AHTUAPUIBI, CIOXHBIE A(QHUPBI, HUTPUIIBI, AMHUJBI),
MOHOMEPBI JJIsl CHHTE3a MOJUMEPHBIX U KOMIIO3UTHBIX MaTepHasoB.

HoBble kaTamuTHuyeckue mpoueccshl B HepTeXuMuu. ['ereporeHHslii Kataums,
TOMOTEHHBI ~ METAJUIOKOMIUIEKHBIA  KaTaimu3, Mexk(asHbld  KaTaaus.
OcHoOBHBIE TeopeThyeckre MpoOIeMbl HEPTEXUMUU: METObl YCTAHOBIICHUS
JETaIbHBIX MEXaHW3MOB HE(PTEXMMHYECKHX DPEaKIMi, METOJbl MOBBIIIECHUS
CEeNIEKTUBHOCTH, MPOBEJACHNE HEPTEXUMHUUYECKHX PEAKIUNA B IKCTPEMAIbHBIX
YCIIOBUSIX, MOBbIIEHHE 3()()EKTUBHOCTU KAaTaIM3aTOPOB M KaTATUTUUYECKUX
CHCTEM.

OCHOBHBIE TIPOOJIEMBI

aHaiu3  Hedreil, HedTENPOIYKTOB,

H  HepTeXMMHUYECKOH

He()TeXMMHUYECKON TMPOMBIIICHHOCTH: Ka4yeCTBO




CBIPBSI U METOABI €70 MOATOTOBKH, S3HEPTOEMKOCTb, OTXO/bI IIPOM3BOACTBA.
JKoJiornyeckne npoodJjaemMsl HeTenepepadoOTKu

HedTp 1 HepTENpOaYKTHI KaK 3arpsiI3HUTEIN OKPYKAIOIIEH CpeIbl: OCHOBHBIE
WCTOYHUKU 3arpsA3HEHMI, MMOBEJCHHE KOMIIOHEHTOB 3arpsi3HEHUN (aJKaHbI,
apenbl, [IAY u n1p.) B IpUPOAHBIX YCIOBUAX, TOKCUYHOCTD.

MeToapl XMUMUYECKOT0 aHajiu3a He(TAHBIX 3arpsi3HEHUN U MOHHUTOPHHIA.
MeToabl OXpaHbl OKPYKAIOIEH cpesibl B TPOMBIIIICHHON HE(QTeXUMUH.
IlepcnekTUBBI pa3BUTHA HePTEXUMUH

HoBple mMeTonbl TOOBIMM M OYMCTKUA HEPTSIHOTO CHIPbs. BhIneneHue y3Kux
(bpaxuuil yrieBojopooB, B T. 4. HOPMAJIbHBIX aJIKaHOB. TOHKAas OYMCTKA OT
BOJIbI, CMOJI, CEPO — U a30TCOJAEPKAIINX KOMIIOHEHTOB.

Pa3paboTka HOBBIX METO/JOB HCCIEIOBAaHUS MEXaHU3MOB HEPTEXUMUUYECKUX
peakuuii u crnocoOoB ux perynupoBanus (Meroasl SIMP, OIIP, u3oromHbIx
METOK, paJAHOaKTUBHBIX HHIUKATOpOB U  1p.).Pa3paborka  HOBBIX
BBICOKOCEJIEKTUBHBIX KaTalU3aTOPOB M KaTAIUTUYECKUX CUCTEM (LIEOJIUTHI,
MOJIMMETAINTNYECKUE reTepOreHHbIE HaHECEHHbIE KaTaJln3aTophl,
reTeporeHHbIe METaJIJIOKOMILJIEKCHBIE KaTaJu3aTopsl, Mex(a3Hble
MIePEHOCYHMKH, MHIICTUIO00pa30BaTeu, PEepPMEHTHI U JP.).

Pa3pabotka HOBBIX TEXHOJIOTHYECKUX BApUAHTOB MIPOBEICHUS
HEePTEXUMHUECKUX peakiuii (MEeMOpaHHBIA KaTajau3, HAIKPUTHICCKHE
pacTBOpUTENM, IUTa3MEHHbIE peakTopbl U 1p.).Pa3paborka 06e30TXOAHBIX
KOMOWHUPOBAaHHBIX IPOU3BO/ICTB.
Onpenesienne  3J1€eMEHTHOTO,
HeTEeNnpPoayYKTOB

Metoasl uaentudukanuu. [IpeasapurensHsie uccienoBanus. Onpenenenue
(Gu3NYeCKUX KOHCTAHT (TeMIepaTypa KHUIICHHS W IUIaBJICHHS, IJIOTHOCTH,
noKasareiab npenomiieHus). OmnpeneneHue CTENEHW pPAacTBOPUMOCTH B
OpraHMYECKUX PacTBOPUTENAX U Boje. OnpeneneHrne MOJeKyJISIpHOU MacChl.
Onpenenenue MoiekysipHoi popmyibl. KitaccupukanoHHble peakium.
duznyeckue U xpomaTorpaduyeckue MeToabl HACHTU(DUKAIINHU.

KanenbHbli MeTO HAEHTU(UKAIIUN OPTraHUYECKOTO COSIUHEHUSL.
Xpomarorpapuueckne Mmetonsl (IKX, TCX, O6ymaxHas xpomaTtorpadus,
BOXX) u ¢usuueckue meroast (MKC, YOC, AMP, MCC, KPC u np.) B
He(QTEXUMHH.

rpynmnoBoro cocraBa Hedreii u

Dopmsbl
TEKYILEro
KOHTPOJIA

OTYETHI, KOHTPOJIbHBIE PabOThI, 1a0OPATOPHBIE 3AHSITUS

dopma
IIPOMEKYTOYHON
aTTecTanuu

3a4€CT

4.3.1. IlepeyeHb ceMHUHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT

No

n/n (Momys)

Ne paznena v TeMbl
JIACIUILIMHBI

TpynoemkocTs
(dac.)

HaumenoBanue mabopaTopHbIX paboT
patop P U3 aux

MpaKkTHYeCKas
MOITOTOBKA

Bcero
4acoB

OreHOYHbIE
cpencraa
dopmupyemble
KOMITETEHITUH




1 | Pazpen 1. Onpenenenne GU3NKO-XUMUYECKHX 12 12 [TK-2
TexHu4ecKuid | XapakTepUCTUK HePTEH u I1K-3
aHaau3 He(TEenpOaYKTOB (TUIOTHOCTD, [1K-4

29 | HedTei, MOKa3aresb MpeloMIICHUS, pepaKiys,

3 HE(PTENPOAYKT | BA3KOCTb, TEMIIEPATypa 3aCTHIBAHNS)

OB, —

4 A30KOHCHCAT Omnpenenenue cepbl B HEPTAX MeToz10M 4 4 é
OB MIPSIMOTO COXIKEHUS B KBAPIIEBOM >

TpyOKe S)

5 | Paznen 2. [IpucyTcTBUE MUHEPAIBHBIX KUCIIOT, 4 4 g
XUMHYECKUH | mienaouei, coneld B HepTH u e
aHanmu3 HepTel | HehTenpoIyKTax ,;

6 |u OrnpeneneHrne MHOTOKOMIIOHEHTHOTO 4 4 E
He(TENPOLYKT | Xxapakrepa HeTH (OImpeIeeHre §
OB COJIep>KaHus BOJIbI, MEXaHUYECKHUX

IIpUMeECEH, CEPHUCTBIX COCINHEHHH,
KHCIIOTHOTO YKCia, HOAHOTO WIN
OpPOMHOTO YHCJIA)

7 OrnpenenieHne apoMaTHIECKUX 4 4
YTIIEBOJAOPOIOB

8 OrnpeneneHre Ka4eCTBEHHOIO COCTaBa 4 4
CMECH YTJIEBOJOPOIOB METOJIOM
ra3oBoii xpomaTorpaduu

9 OnpeneneHyre KOJIUYECTBEHHOTO 4 4
COCTaBa CMECH OPTaHUYCCKUX
coenuHeHui MetoaoM I KX

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE H3y4eHHe
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB

rjﬁl Tema 3amanue fggﬁ:fxxf: NJIK
1 Pasnen 1. Texandeckuin | CaMOCTOSITENBLHOE M3y4YEHUE TIK-2 T1K-2.1;
aHanu3 Herei, TEOPETHIECKOTO Marepuana, [K-2.2;
He(TENPOAYKTOB, MOATOTOBKA OTUYETOB o IK-3 IK-3.1;
ra30KOH/ICHCATOB. 1a60paTOPHBIM 3aHATUSAM " IK-3.2;
2 | Pa3zgen 2. XuMuveckuii | KOHTPOJIBHBIM paboTam [1K-4 I1K-4.31
aHayu3 Herel u
He(TENPOAYKTOB

4.4. Meroauyeckue YKa3aHUsl 110 OPraHU3alMM CAMOCTOSITEJbHON PadoThl
CTYAECHTOB

CamocrosrenbHas paboTa CTy/IeHTOB BceX (pOpM M BUIAOB 0OyUEHUS SBISETCS OAHUM M3
00s13aTeTbHBIX BUJIOB  00pa30BaTEIbHOM JIEATETLHOCTH, OOCECIEUYHMBAIONIEH peaTu3aiuio
TpeboBanuii denepalbHBIX TOCYAapCTBEHHBIX CTAHAAPTOB BBICHIETO MPO(HECCHOHATBLHOTO
obpazoBanusi. CormacHO TpeOOBaHUSIM HOPMATHUBHBIX JIOKYMEHTOB CaMOCTOsITEeIbHAs padoTa
CTYZCHTOB SBIISIETCS 00s3aTEIbHBIM KOMIIOHEHTOM 00pa30BaTEeIbHOTO MpoIlecca, Tak Kak OHa
o0ecrieynBaeT 3aKpeIUICHWE IMOJMydyaeMbIX Ha JICKIIMOHHBIX 3aHATHSIX 3HAHWUH IyTeM
nproOpeTeHUs] HaBBIKOB OCMBICICHUS U PACHIMPEHHsS] HUX COJAEP)KaHUs, HABBIKOB DPELICHHUS
aKTyaJIbHBIX Mpo0seM (pOpMUPOBaHUS OOLIEKYIBTYPHBIX M MPOPECCHOHATBHBIX KOMIETEHIIUH,
HAYYHO-MCCIIEJJOBATEIIbCKON  JIeSITEIbHOCTH, IMOJrOTOBKM K CEMHUHapaM, JabopaTOpHBIM
paboTtam, crade 3a4eToB M 3K3aMeHOB. CamocTosTenbHas paboTa CTYIACHTOB MpEACTaBIISIET




cO0OW COBOKYITHOCTh AyJIWTOPHBIX W BHEAYJUTOPHBIX 3aHATHH u paboT. CamocTosTeNbHas
pabota B pamKax 00pa30BaTEILHOTO MPOIEcca B By3€ PelaeT CIEAYIOLINe 3aJauu:

— 3aKpeIUiCHHe M paclIMpeHHe 3HAHW, YMEHHA, MOJTYYCHHBIX CTYJCHTaMU BO BpEMs
AayJUTOPHBIX M BHEAYJUTOPHBIX 3aHATHUH, MPEBpAIIEHUE WX B CTEPEOTUIIBI YMCTBEHHOH W
(bU3nIeCcKOoil e TETLHOCTH,

— npuoOpeTeHne JOMOTHUTEIbHBIX 3HAHMH W HABBIKOB IO JUCHMIUIMHAM Y4eOHOTO
TUTaHa;

— ¢opMHpOBaHME M Ppa3BUTUE 3HAHUH W HABBIKOB, CBS3aHHBIX C HAYYHO-
UCCIIEIOBATEIICKON JACATEIBHOCTHIO;

— pa3BUTHE OPHEHTAIMM M YCTAHOBKM Ha KAa4eCTBEHHOE OCBOCHHE 00pa30BaTENbHOM
IPOTPaMMBI,

— pa3BHUTHE HABBIKOB CAMOOPTaHU3AIIHNH;

— (GOpMHpOBAHUE CaMOCTOSITEIIHHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CAaMOPEATH3aINH;

—  BbIpa0OTKa HAaBBIKOB A(PQPEKTUBHOH  CAMOCTOSTEIBHOW  MPOheCCHOHATBLHOU
TEOPETUYECKOM, MPAKTHUECKON U YIeOHO-MCCIIeI0BATEIbCKON AEATEIbHOCTH.

CamocrosTenbHas paboTa CTYACHTOB, CBsi3aHHAash C TOJATOTOBKOH OTYETOB IIO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKperuieHHeM TEOPETHYECKOro Marepuaja B BHIE
KOHTPOJIbHBIX Pa0OT TMPOBOJUTCS BO BHEAYAUTOPHOE BPEMSI.

CrpykTypa oTdera 1o mabopaTopHoii paboTe:

1. e paboTHI.

2. Teopernueckast 4acTb.

3. BhinosiHeHe pacyeTHBIX, rpaUIeCKUX U KOHTPOJIbHBIX 33JJaHUH B COOTBETCTBHH C
METOAMYECKIMH yKa3aHUSIMH K Kax10i1 padore.

4. BriBog (Ha OCHOBE MOJYUYEHHBIX PE3yIbTaTOB).

Mertoanyeckie PEeKOMEHIAWK IO BBHIMOJIHEHUI0 M 00pabOTKE AKCIEPUMEHTATbHBIX
JAHHBIX M0 KaXJIoW JabopaTOpHOil paboTe oOmucCaHbl B METOJMYECKUX PEKOMEHIALUsX,
MOJITOTOBJICHHBIX MpernoaBaTesiMu Kadeapsl (cM. npuitokeHus ). [IpuMepsl perenus: THIOBBIX
3aJa4 NpeCTaBICHbl B PEKOMEH1yeMbIX YUYEOHBIX MOCOOMIX U 3a/JaUHUKAX.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IIPOEKTOB)

[lo pmaHHOW  JAMCUMIUIMHE  BBIIOJIHEHHWE  KYPCOBBIX  MPOEKTOB  (paboT) He
MpeyCMaTpUBACTCA.

V. VUEBHO-METOIWYECKOE U MH®OPMALIMOHHOE OBECHEYEHUE
TV CHUIIMHBI (MOLYJIS)

a) OCHOBHasI JIMTEPATypPa

1. AmHanmu3 opraHnueckux coequHeHuil : yuebHoe nmocodbue / A. C. 'anaktnoHosa, I'. A.
Konobosa, 1. JI. Dunumonosa, M. C. FOcy6oB. — Tomck : CubI'MYV, 2013. — 88 ¢. — TekcrT :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/105846 (mata oOpamenus: 14.04.2022). — Pexum poctyma: uis
aBTOpU3. MOJIH30BATEIICH.

2. PyukunoBa, O. U. Mcnons3oBaHue TBEPABIX OTXOJ0B HEPTEIOOBIUM Ul CHUXKEHHUS
TEXHOT€HHON Harpy3Ku Ha MPHUPOAHbIE reocucTeMsl : yuedHoe nocobue / O. . Pyukunosa, f1.
W. Baiicman. — Ilepmp : [THUITY, 2004. — 286 c. — ISBN 5-88151-425-4. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/160637 (mata oOpamenus: 14.04.2022). — Pexum poctyma: uis
aBTOPH3. NIOJIb30BATEIICH.

3. Jepxkau, C. P. Kypc xumuu. Hayunbsle U NMpHUKJIaIHbIE aCHEKThl TEOPHH HE(TIHBIX
JTUCTIEpCHBIX cucteM : ydebHoe mocodme / C. P. [epkau, P. 3. CadueBa, K. B. Peyr. —



Mypwmanck : MI'TVY, 2016. — 122 ¢. — ISBN 978-5-86185-897-7. — Tekcr : 37aeKTpOHHBIH //
Jlans : amekTpoHHO-OMOMMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/142677 (nata
obpamenus: 14.04.2022). — PexuM 0CTyma: JUIsl aBTOPHU3. TOTb30BATCIICH sy

Caepeno ¢ HRJAY |
‘ &
0) 10MOJIHUTEJIbHAS JIUTEpaTypa =

1. HccnenoBanue opraHMyecKux coeauHeHuil. Onpenenenne GyHKIMOHATBHBIX TPYIIIL:
yue0.-meroa. mocodbue. Poxun A.B., llleBuenko I'.I'., Poxuna E.®. — Upkytck, 2018. — 60 c. —
Pexwum nocryna: D43 "bubaunorex". — HeOrpaHu4. TOCTY.

2. TIpakTUKyM IO OPraHUYECKON XUMHUHU [DIEKTpOHHBIN pecypc]| : y4el. mocobdue s
CTy.. By30B, 00y4. o crerl. BITO 020101.65 "Xumus". — M.: bunom. JlabopaTopus 3HaHHIA,
2010. — Pesxxum nocryna: U3 "bubauorex". — HeorpaHud. TOCTYTI.

3. I'punenko, E. B. Xumusa. ®Duszuko-xuMu4ecKne MeETOAbI aHaM3bl. Dusmko-
XMMHUYECKHE METO/Ibl aHAJIN3a OPraHUYeCKUX coeMHeHuH : yueOHoe nocodue / E. B. I'punenko,
T. I'. ®enynuna, A. B. BacunseB. — Cankr-IletepOypr : CIIOIJITY, 2019. — 108 ¢. — ISBN
978-5-9239-1103-9. — Tekcr : anekTpoHHbIH // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTEMa. —
URL.: https://e.lanbook.com/book/117635 (mara oOpamienus: 14.04.2022). — Pexum goctyma:
JUTSL aBTOPU3. TTOJIb30BATENCH.

4. TpaBenpr ®. B. Opranuueckas xumus. T. 1. — [Dnekrponssiii pecypc]/ @. B.
TpaBenb. — M: bunom. JlaGoparopus 3nanuii, 2013. — 368 c. — Pexum nocryma: DU3
"bubnuorex". — HEOrpaHUY. TOCTYII.

B) IEpHOAMYECKast JIUTepaTypa

1. Hayunas osnexrponnas OuOimoreka «ELIBRARY.RU» [DnektponHblil pecypc] :
caift. — Pexxum noctyna: http://elibrary.ru/defaultx.asp.

2. OTkpeITass d3JEKTPOHHAsh 0a3a pECcypcoB U HCCICNOBAaHUN «YHHBEPCUTETCKAs
uHpopmannonHas cucrema POCCHUS» [OnexkTpoHHbIi pecype] : caiit. — Pexum nocryna:
http://uisrussia.msu.ru

3. I'ocynapctBenHass uH(popMmanoHHass cucreMa «HamuoHanpHast — 3neKTpoHHas
OoubmoTeka» [DIeKTpOHHBIN pecypce] : cailT. — Pexxum noctyma: http://H30.pd.

4. Ob6pa3zoBarenbHblil pecypc Uurepuera. XML

5. O6yuaroniasi KOMIblOTepHas mporpamMmma « OCHOBBI OpraHMYECKON XUMUN»

r) 0a3pl JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H NOUCKOBbIE CHCTEMbI

B cootBerctBuu ¢ n. 4.3.4. ®I'OC BO, oOyuarommmcss B TE€YEHHE BCEro Iepuoja
oOyueHuss oOecriedeH HEOTrpaHMYEHHBIM JOCTyN (yAaJeHHBIH JOCTYyIN) K  3JIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

— OBC «M3patenbctBo Jlanb». Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpok neiictBus mo 13.11.2021 r. goctym: www.e.lanbook.com, KonTpakT Ne
100 or 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpox neiictBus mo 13.11.2021 r.
noctym: Www.e.lanbook.com

— OBC 243 «bubmmorex». ['ocymapctBenusiii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmnotex». Jlunensnonnoe cornamenue K [ocymapctBeHHOMY KoHTpakty Ne 019 or
22.02.2011. Axpec mocrymna: https://isu.bibliotech.ru/ Cpok neiicTBust: 6€CCpOUHBIi.

— OBC «Pyxont» Konrpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r.
Cpok aeiictBus o 13.11.2021r. goctyn: http://rucont.ru/

— OBC «Aibykc.py/ibooks.ru» Kontpakr Ne 99 or 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk aeiictBust mo 13.11.2021 r. nocryna: http://ibooks.ru

— 00O «DnexrponHoe uznarensctBo HOpait». Kontpakt Ne 60 ot 23.09.2020r. AKT
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok ngeiicteus mno 17.10. 2021 .
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noctyi: https://urait.ru/. JInnensuonnsrii koutpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

— 000 «MBUC», koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com

— 000 «M A «I'pedbennukon», koutpakt Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

—  http://www.anchem.ru/literature/methods/

—  http://window.edu.ru/window/catalog Emuxoe okHO mocTyma K 00pa30BaTEIbHBIM
pecypcaM. — [DIIEKTPOHHBIHN pecypc]. —

—  http://www.alleng.ru./edu/chem.htm — [DnekTpoHHbIi pecypc].

—  http://analytec.com.ua/theory/food.html

—  http://www.textronica.com/aplicate/struktur/

—  http://en.edu.ru/db/search.html

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1a60paTOpHOE 000py/10BaHUE:

Jisi MarepuanbHO-TEXHUYECKOTO 00ecneueHus] MPAKTHYECKUX 3aHATUH JUCIHUIUTHHBL
UCTIONB3YIOTCS TabopaTtopuu Kadeapbl OPraHMYecKOi XMMUH, JISKIMOHHBIE ayAUTOPHU U (OH.
OMOINOTEKH.

B JnekumoHHOM Kiacce yCTaHOBJIEH MYJIBTUMEIUUHBIA TpoekTop. B  ydeOHOi
nabopaTopuyd TpH TOATOTOBKE OakalaBpOB HCHOJB3YIOTCA Ta3oBBIE  XpoMaTorpadpsl,
CIIeUAM3UPOBAHHbIE XUMHYECKHE YCTAaHOBKHM ISl  ONpPEJCNCHUS KAayeCTBEHHOTO |
KOJIMYECTBEHHOTO COCTaBa OPraHMYECKUX COCIUHEHHH, CIeHUAIM3UPOBAHHAS XUMHUYECKas
1I0CY/Ia, CTICIIMATIbHbIE XUMHUYECKHE PEaKTHBBL

HepequL JIMOCH3HMOHHOI'O

HanmeHoBaHMe criennaIbHBIX OcCHaIIEHHOCTD CIIeNUATbHBIX TTOMEILCHUH
N N N . MIPOrPaMMHOTO 00ECTIEUEHUSI.
MOMEIIICHU T ¥ TOMETICHUHT ISt Y TIOMEIICHHUHT JJIsI CAMOCTOSTEIbHOM
o PexBU3UTHI TOATBEPKAAIOLIETO
CaMOCTOSITETBHON PaboThI paboThI
JIOKYMEHTa

CrienanbHbIC TOMEIICHUS: Aynautopust 000pymoBaHa OC Windows: DreamSpark
YueOHast ay tuTOpuUs s CHCIHUATM3UPOBAHHON YUeOHOU MeOeIbIO, Premium, Jlorosop Ne 03-016-14
MIPOBEICHUS 3aHATUI TEXHUYECKUMU CPEeICTBAMH O0yUYCHHUS, or 30.10.2014
JIEKIMOHHOTO ¥ CEMHHAPCKOTO | CIIY’KAI[MMH JJIsI [IPEICTABICHHS
THIIa,TEKYIIET0 KOHTPOJIS, uH(opManuu OOJNBIION ayAUTOPUH: Microsoft Office:
MPOMEXYTOYHOM aTTeCTalNH. Hoytoyk(AserAspirev3-5516 (AMDA10- 0365ProPiusOpenStudents

4600M 2300 Mru)) (1 mryka) ¢ ShrdSvr ALNG subs VL NL I

HEOTPAHUUYCHHBIM JIOCTYIIOM K CETH MthAcdmsStdnt w/Faculty

WurepHer, ¢ HeorpaHudeHHbIM ocTynoM K | (15000 nunen3wuii)
ceru Untepuet; [Ipoekrop Vivitek, sxpan

ScreenVtdiaEcot- 3200*200MW 1:1, Kaspersky Endpoint Security
KOJIOHKH, HAOOPBI JEMOHCTPAIIMOHHOTO Isiou3Heca- CTaHIapTHBIN
000pyI0oBaHUS U Y4eOHO-HATIISIHBIX Russian Edition. 1500-2499

noco6wuii, o6ecnieunBaronue Temaruueckne | Node 1 year Educational License
WLTIOCTPAIMK, COOTBETCTBYIOIME padouein | Ne 1B08170221054045730177
IIporpaMMe JTUCIHUIINHBI.

CrieraabHbIC TOMEIICHHUS: Aymutopus 000pya0oBaHa OC Windows: DreamSpark
KOMITBIOTEPHBIN KJlace (yueOHas | Crienuann3upoBaHHON yueOHOH Mebenblo, Premium, Joroop Ne 03-016-14
ayJIMTOPHS) JUISl TPYTITIOBBIX U TEXHUYECKUMH CPEICTBAMHU 00yUYECHUS: or 30.10.2014

HMHIUBUAYaJIbHBIX KOMITBIOTEpHI (CHCTeMHBIH 0ok AMD

KOHCYJIbTallNH, KypCOBOTO Athlon 64 X2 DualCore 3600+ 1900 MI'u Microsoft Office:

npoektiupoBaHus (BbimonHenust | (15 mryk), Monntop LGFlatron L1742SE 0365ProPiusOpenStudents
KypCOBBIX paboT), opranuzaiuu | (14 mryk), Mouutop ViewSonic VG720) ¢ | ShrdSvr ALNG subs VL NL |

CaMOCTOSTENBHOM paboThI, B BO3MO>KHOCTBIO IMOIKIIFOUEHUS K CETH MthAcdmsStdnt w/Faculty
TOM YHCIIe, Hay4HO- «MHTepHeT» 1 obecreYeHneM J0CTyma B (15000 nuuensuit
HCCIIEI0BATENIbCKON ANIEKTPOHHYIO HH(POPMAIOHHO-

006pa3oBaTeNbHYO CPEY OPraHU3alliH. Kaspersky Endpoint Security

JUIsION3HEeCca- CTaHIaPTHBIN
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Russian Edition. 1500-2499
Node 1 year Educational License
Ne 1B08170221054045730177

6.2. IIlporpamMHoOe obecnieyeHme:

HaunmeHnoBanue Jara €p0|<
Ob6ocHoBaHue 1151 neicTBUSA
Ne IIporpammuoro Koua-Bo nonb3osamis IO BbIIa4H npaza
npoayKTa JIHICH3UH H0JIb30BAHMS
1. | Microsoft Office 12 Homep Jlumensum Microsoft | 01.12.2009 | 6eccpouro
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Homep Jlmmensum Microsoft | 01.12.2009 | 6eccpodno
Professional 7 Russian 46211164 T'oc.KOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 YcnoBus VYcnoBusi ucnonb3oBaHMs 1O | YcinoBus | GeccpouHO
npaBooOIaaT | CChUIKE: paBoo6az
enst https://www.openoffice.org/lice arens
nses/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Meroauueckoll  KOHUEMLMEN  MPEnojJaBaHus  NPEAYCMOTPEHO  HCIOJIb30BAaHHE
TEXHUYECKUX U DIIGKTPOHHBIX CPEICTB OOy4YeHUS M KOHTPOJIS 3HAHUH CTYIEHTOB:

MYJIbTHMEMIHBIE TPE3CHTAINH, (PPArMEHTHI (PUITBMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipn peamu3anuu nOporpaMMsl
o0pa3oBaTeNbHbIE TEXHOJIOTHH

NAHHOM IUCIUININHEI

HCIIOJIB3YIOTCA  Pa3JIMYHBIC

1. PazHoypoBHeBoe VY npenogasarens MOSIBIIETCS BO3MOKHOCTh TIOMOTaTh c1adoMy,
oOyueHwue yAEISTh BHUMaHHUE CHIIBHOMY, PEaTH3yeTCsl JKeJIaHue CHITBHBIX
yyamuxcs ObIcTpee U Iiry0xke MpoABUraTbcs B 00pa30BaHUM.
CunpHble yyaniyecs: yTBEp>KIat0TCsl B CBOUX CIIOCOOHOCTSIX, clladble
MOJIy4aroT BO3MOKHOCTh MCIIBITHIBATh YYEOHBIN ycmex,
TIOBBIIIAETCS YPOBEHb MOTHUBAITUH YUCHBSI.
2. ITpoexTHBIE MeTO/IBI| PaboTa o JaHHOM METOMKE 1aeT BO3MOKHOCTh Pa3BUBATh
o0y4eHus MHAMBHUyalIbHbIE TBOPUYECKHE CIIOCOOHOCTH ydaluxcs, Oonee
OCO3HAHHO MOAXOIUTH K MPO(ECCHOHATEHOMY U COLUAIBHOMY
CaMOOMPEIETICHUIO
3. HccnenoBatensckue| J[aeT BO3MOXKHOCTh y4YaIlUMCsl CaMOCTOSITEIbHO MOMOJIHATH CBOU
METO/Ibl B 00YUYEHUH | 3HAHUS, TJIYyOOKO BHUKATh B M3y4aeMyI0 MPOOJIeMy U TIPEAoaraTh
MYTH €€ PELIeHUs, YTO BaXXHO MPU (OPMHUPOBAHUN MUPOBO33PEHHUS.
DT0 Ba)XHO JIJIS1 ONPEICTICHHS WHAUBHYaTbHON TPAaeKTOPUHU
Pa3BUTHSL KAXKA0TO 00yJaroLerocs
4. JIeknoHHO- JlaHHas cucTeMa JJaeT BO3MOXKHOCTh CKOHIICHTPHPOBATh MaTepHa
CEeMHMHAPCKO- B OJIOKH U TIPENOJJHOCUTD €ro Kak eIMHOE 11eJ10e, a KOHTPOJIb
3a4eTHasi CHCTEMA | TIPOBOJMTH IO MPEIBAPUTEILHON OTOTOBKE 00yUYarOIIUXCS
S. NndopmanronHo- | VM3MeHeHue U HeorpaHMUEHHOE 000ralleHNe COAepKAHMS
KOMMYHHUKAIIMOHHBIE 00pa30BaHMsl, UCIIOIb30BaHNE HHTETPUPOBAHHBIX KYPCOB, IOCTYII B
TEXHOJIOTHH MHTEPHET.
6. Cuctema dopmupoBaHUe MEPCOHUPUIIMPOBAHHOTO YUeTa JTOCTHKESHUN




MHHOBAIIUOHHOU 00y4aromierocss Kak HHCTPYMEHTA TeIarOrH4eCKOi MO IIePIKKU
OIICHKH COLIMAJIBHOTO CAMOOTPEJICIICHUS, ONPEICICHUS] TPACKTOPUHA
«TOPTQOITHOY» VHJIUBUYAJIbHOTO PA3BUTHSI JINYHOCTH

HaumeHoBaHMe TeM 3aHATHI ¢ HCIOJb30BAHNEM AKTHUBHBIX ()OPM 00yHeHUSA:

Bun ®dopma / Metozsl Koimn-Bo

Ne Tema 3angaTH
3aHITHS WHTEPAKTUBHOTO OOYUYECHHSI 4acoB

Penrtenue 3anau mo

OTIPENIEIICHUIO JIEMEHTHOTO,
1 | IlpakTukym 113 TPYIIIOBOTO U 36
(YHKIMOHAJIBHOTO COCTaBA
HedTelt u HePTenpPOYKTOB

Utoro yacos 36

VIII. OHEHOYHBIE MATEPHAJIbI Il TEKYIIEI'O KOHTPOJISI M
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OueHo4YHBIE CPEACTBA TEKYLIEr0 KOHTPOJISA

Kommerenmnum,
Ne Koutponupyembie TeMbl KOMIIOHEHTHI
Bun xouTpons
o\ (paznenbn) KOTOPBIX
KOHTPOJIUPYIOTCS
1. Pasnen 1. Texunueckuii aHaius [1K-2
. . | HEdTEH HEe(TENPOAYKTOB I1K-3
Texkymuid KOHTPOJIb: CTHBIN ’ ’
Y P y ra30KOHJICHCATOB. I1IK-4
OTIPOC, OTYETHI -
2. Paznen 2. XuMuueckuii aHalIn3
HedTel 1 HePTENPOYKTOB

8.2. OueHouHble cpeAcTBA JJIs1 POMEKYTOYHOM aTTecTaluu
IIpumepHBbIi epeyeHb BONPOCOB U 33IaHUI K IK3aMeHY (3a4eTy)

1. Hedts, ompemencame mo I'OCT P 51858-2002 «Hedrts. OOmme TexHUYECKHE
ycnoBUs». PU3NKO-XUMHUYECKHE XapaKTePUCTHKH, TPUMEHSIEMbIE [l ONIUCAHUs CBOICTB HEPTH.
3aBUCUMOCTh (U3UKO-XMMHUECKUX XapaKTEpPUCTUK HEe(THU OT IPyNIOBOIO YIIEBOJOPOJHOTO
COCTaBa.

2. Tleperonka Hedtu. Pacnpenenenue aikaHoB Mo (PpakiusM B 3aBUCUMOCTH OT JIJTUHBI
YTJ€BOAOPOAHOM Lienu (ycpeIHEHHbIE TaHHBIE).

3. Metoasl pa3aeneHus: OJM3KOKHITSIIINX KOMITOHEHTOB.

4. Xpomarorpahus B aHanmuze HepTH U  HepTenpoaykToB. OnpenencHHe.
Knaccudukanust xpomatorpadmyeckux METOJOB B 3aBUCHMMOCTH OT BHJA TOJBIKHON U
HenmoABIKHOU ¢a3pl. Kparkas xapakTepucTHKa OOBEKTOB, HCIOJIb3YEMBIX B KadyecTBE
HEeNoJIBUKHOU (ha3bl B Xxpomarorpaduu .

5. XKuakoctHo-aacopOionHas xpomarorpadus. 3anaun, pemaemsle JKAX. Meroauka
MIPOBEJCHUS aHau3a OEH3MHOBOM (pakiuu pa3nuyHbIMU MeTogamu KA X.

6. BricokoadexTrBHas >KuAKOCTHass Xpomarorpadus. OTiauuus B anmapaTypHOM
obopmiiennn u ycnoBusix nposenaeHus XKAX u BOXKX.3anaun, pemaemsie BOXXX mpu ananusze
He(TH, TIPU aHATIM3€ JTU3EIBbHON (HpaKIHH.

7. Bo3MOXHOCTH Tra3oBoil xpomartorpadguu B aHaiuze HepTH M HEPTENpOTyKTOB.
Otmuumne 'AX ot [KX. AncopOeHTsI B ra30BOM XxpoMaTorpadum.




8. OOmas cxema W NPUHIMN JACHCTBUS Ta30Boro xpomarorpada. Tumbl KOJOHOK,
UCTIOJIb3YEMBIX B Fa30BOM XpoMaTorpaguu U MX OCHOBHBIE MTapaMETPHI.

9. Knaccudpukanmss HO B xanmuuisspHod XpoMarorpaduul W MPUHIUIBI pa3aesiCHUS
KOMITOHEHTOB He()TH 1 HEPTETIPOIYKTOB IPH MCIIOIB30BaHUN PA3TUYHBIX BH10B HO.

10. Ha3nauenme  gerekropa B ra3oBoil  xpomartorpaduu. [erekrop 1m0
TEIUIONPOBOAHOCTH. HazHaueHue M mpUHIUI pabOTHl JETEKTOpa MOHHM3ALMOHHO-TNIAMEHHOTO
(AUIT). Apyrue nerektopsl B [ KX.

11.0cHOBHBIE XapaKTEPUCTUKN XPOMATOIPaMMBI U XpOMAaTOrpauIeCKUX MUKOB.

Metonel pacuera XpomMaTorpaMM. AHAJIWTHYECKUE 3aJa4M, PEIIAEMBbIE C ITOMOIIBIO
ra3oBoil xpomarorpaduu.

12. Ilpoctble (PM3MKO-XUMHUECKUE KOHCTAHTBI, MPHUMEHSEMble Ul HIECHTU(UKALUU
yriaeBoaoponoB HedTH. Kak MEHAOTCSs 3TH KOHCTaHTHI Y YIJIEBOJOPOJIOB C OJHM3KOM
MOJIEKYJISIPHOM MacCOil, HO OTHOCSIIUXCS K Pa3HbIM T'OMOJIOTHYECKUM psgam?

13. ChekrpanbHble METOAbl HWACHTH(GHKAIMU yriaeBofopoaoB HepTtu. Ilpomeccsl,
IIPOTEKAOIIME B MOJIEKYJIE IIPU MOTJIOIEHUH U3Iy4eHHsI Pa3HOTO IHaIla30Ha BOJIH.

14. 3amgaun, pemaembie B xumun He(Tu ¢ momonipio MK-criekrpomerpun: BUK(OmmkHss
HK-obnacts), UKC B cpenneii obmactu. Bunel konebanuii B Mosekyie, (UKCHpyeMble B
cpenneit MK o6nactu. XapakTepuCTHYECKHE TIOJIOCHI TOTJIOIMICHHS IS  YTJIEBOAOPOJIOB
Pa3IMYHBIX TOMOJIOTUYECKUX PAIOB.

15. TlpunuunuansHas cxema WK-®ypbe-cnektpomerpa. [IpeumymectBa @Pypbe
cnektpockonuu. Kakyro uHdopmamuio o HedTu mim HedTEenpoayKTe MOKHO HOIYYHTh C
nomouibio UK-@ypre-ciektpockonuu? B kakux koopauHartax 3anucbeiBaercs UK-cnextp?

16. Y®-cnekrpockonus. Kakue mporecchl MPOTEKAIOT B MOJEKYJIE NPU IOIJIOIEHUU
Y®-uznyuenus? B kakux koopanHaTax 3anucbiBaeTcst Y @-cekTp

17. AMP-cnextpockonusi. Kakue 3amaun pemarorcs ¢ nomoibto AMP —cniekrpockonuu?
B xakux koopaunarax 3anucsiBaercs IMP criektp? UTo Takoe «XMMUYECKUNA CIIBUT

18. Kak npoBogsat ananu3 [IMP-cniexktpa?

19. 3agauun, pemaemble C MOMOIIBIO MacC-CHEKTPOMETPUH. Macc-ClieKTpoMeTpus B
xuMun Hedtu. [IpuHIMIIUANBHAsS cxema Mmacc-cliekTpomerpa. Hammimmmre macc-crekTpanbHbIHN
pacmajn ans MOJIEeKyJl alikaHa, apeHoB. OCHOBHbIE MNpaBuia (parMeHTaluu YIJIEBOAOPOJOB
pa3IMYHBIX TOMOJIOTUYECKUX PsOB. B Kakumx KOOpAMHATax 3alMChIBAETCS Macc-ciekTp? Yem
OTpeeNseTCss MTHTEHCUBHOCTh MMKAa Ha Macc-CIeKTpe?

20. YrneBonopoAHble Ia3pl: CPaBHEHUE KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTABOB.
AHanu3 HEYTJIeBOJOPOIHBIX KOMIIOHEHTOB Ira30B.

21. AunxaHblHeTeW: cojaep)kaHHe, paclpeeseHHe 1o  (pakuusM, CTPOCHHUE.
W3onpeHaHs!.

22. Tunuzauus Hedreit no An.A.IletpoBy. Kakoif aHanu3 neXHUT B OCHOBE COOTHECEHHUS
He(THU K ONpeeICHHOMY TUITY?

23. ®usnueckue cBoiicTBa ankaHoB. Kak pacnpeensiorcs ankaHsl o GpakuusM HepTu
B 3aBUCUMOCTH OT JUIMHBI YIJIEPOIHOW LIETH?

24. KommiekcooOpa3oBaHue Il alKaHOB Pa3HOIO cocTaBa M cTpoeHus. Vcnoiabp3oBaHue
KOMIUIEKCOOOpa30BaHUSAAIKAHOB B XUMUU HEPTH U B TPOMBIIIJICHHON PAKTHKE.

25. Teepaple ankaHbl. MeTonbl BblAeNeHHs U3 HedTsHON ¢pakiuu. Pusznveckue u
XHMHYECKHe cBoMcTBa. [Ipumenenue.

26. Cxema aHaJIM3a aJIkaHOB OCH3MHOBOM (hpaKIMU: OIpeieieHue 0OIIero coJepKaHus,
BbIJIETICHHE, UICHTU(PHUKAIMS.

27. BnusHue anKkaHOB HA KAuyeCTBEHHBIE XapaKTEPUCTUKHM HEPTH U TOITydaeMbIX
HeTempoaykTOB:  OCH3MH,  JW3EJIbHOE  TOIUIMBO,  Macia.  MeToapl  yIy4IIeHHs
HU3KOTEMIIEPaTypHBIX CBOMCTB HEPTHU U HEPTENPOTYKTOB.

28. AnkeHbl U 1ueHbl He(TH U IPOAYKTOB HedTenepepadoTku. MeTob! onpeneiaeHus u
BBIJICJIEHUS AJIKEHOB U3 HEPTIHBIX (pakuuil.. X BIUsHME Ha KaYeCTBO MOTY4aeMbIX TOILIUB.

29. Hadrensl. Conepxanue B HeQTsIX, pacnpeaenacHue no ¢ppaxkuusm. Buasr usomepuu.



30. AnamanTtan u ero romojioru. CtpoeHue, HaxoxaeHue Bo ¢pakuun HedTu. CBOKCTBA
agamanTana. CHUHTETUYECKHE METO/IbI MMOJyUeHUs ajlaManTana. [I[pumenenue.

31. UYersipex u nsaTHWICHHBIe HapTeHbl. Haxoxnaenue Bo ¢pakuuu. Ponb
MOJIUIUKINICCKIX HA)TECHOB B TCOXHUMHUH.

32. Apensl. Conepxanue B HepTsax. Pactipenenenue mo ¢pakmusam. MeTosl BbIICICHUS
apeHoB 13 OCH3MHOBOW (paKLUu.

33. INonuuuknuyeckue apeHsl. Kak onpeaenuTs conepkaHue U UACHTUOUIHPOBATH UX
BO (pakumu. Kakue crekTpanbHbIE METOABI IMO3BOJSIOT YCTAHOBUTH HAMYHE W CTPOCHUE
MOJIMIUKINYECKIX apeHOB?

34. Cxema ompezesieHUus JI€TaJu3UPOBAHHOIO TPYIIIOBOIO YIJIEBOJOPOAHOTO COCTaBa
O6en3uHoBOM (pakiuu. OTINYMS B aHAIHU3E MPSIMOTOHHOTO OeH3MHA M O€H3MHA KPEKHHTa.

35. Cxema ompeneneHus IETATU3UPOBAHHOIO T'PYNIIOBOIO YIJIEBOJOPOJHOIO COCTaBa
KEpOCHUHO-Ta30MUJIEBOH (hpaKIIUH.

36. Kakue mapaMeTpsl ONpeaensioTcs Mpu CTPYKTypHO-TpymmnoBoM aHanuze? I[lpsmoit
meton mpu ompenenennu CI'C. Meton Tagema mnis omnpeneneHus CTPYKTYPHO-TPYIIIOBOTO
cocraBa MacistHOU (pakiuu. OrpaHyYeHUs B UCIIOIB30BaHUK MeToa Tagema.

37. Ucnons3osarue [IMP u SIMPYC cnekTpockomuu mpu onpeneneHnn CTPYKTYPHO-
TPYNIOBOrO cocTaBa MacisHoW (paknuu. Kak paccumrthiBaetcst (hakTop apOMaTHYHOCTH U
MPOLIEHTHOE COJIEP>KaHusl aTOMOB YTJIepo/ia B apOMaTHUYECKUX CTPYKTypax.

38. Ucnonb3zoBanue MK-cnexkTpockonuu A ONpPENENICHUs Pa3iIMYHBbIX CTPYKTYPHBIX
rpynn B HeTH U He(TENPOAYKTOB.

39. Bunel paspeiBa cBsizu B yriieBojgopoaax. Jueprus csizu C-C u C-H B monekynax
ankaHoB. OCHOBHOM BU/JI pa3pbiBa CBSI3U B BHICIIUX U HU3IIUX aJTKaHaX.

40. KpaTkasi xapakTepUCTHKa MPOIEeCCOB (11€J1b, CHIPhE, YCIOBHS MPOBEIACHUS), B OCHOBE
KOTOPBIX JIEKAT PeaklMd TEPMHUECKOr0 KPEKHHTa YrieBoAopoaoB. OxapaKTepusyiTe cocTaB
ra3000pa3HBIX U KUIKUX MPOAYKTOB TEPMUYECKOTO KPEKHHTA AJIKAHOB. XHMH3M U MEXaHU3M
TEPMUYECKOTO KPEKMHTa aJIKAHOB.

41. CpaBHeHHE YCIOBUW TMPOBEACHUS W CKOPOCTH pPEaKUUid TMPU TEPMHUYECKOM U
KaTaJINTUYECKOM KpekuHre. Ponp katanuzaropa. KaTanuzaTtopbl NpPOMBINIJIEHHOTO Ipolecca
KaTaJIMTUYECKOT0 KpekuHra. Kak mpoucxoauT 3apoieHue Ienu npu kar.kpekunre? Craauu
reTeporeHHoro kartanusa. [Ipuposa akTUBHBIX LIEHTPOB KaTalM3aTopa. XUMHU3M U MEXAHHM3M
KaTaJINTUYECKOT0 KPEKUHTA aJIKaHOB.

42. Kpatkasi xapakTepuCTHKa MPOIECcCOB (1Ielb, ChIPbe, YCIOBUS MPOBEACHHUS ), B OCHOBE
KOTOPBIX JIEKAT peaklMM KaTaJUTHUECKOr0 KPEKHUHTa yIiieBoA0poAoB. OxapakTepusyiTe cocTaB
ra3000pa3HbIX U KUAKUX MIPOTYKTOB KaT. KPEKUHTa aTKaHOB.

43. W3omepuszanusi ankaHoOB. YTJIEBOJOPOJIbl, IOABEpPrarolIfecss H30MEpU3alUUd B
MPOMBIIUIEHHOM TIpoliecce. YCIOBUS NPOBEACHUS H30MepU3aluu. XHMH3M IPOLECCOB
M30MEepHU3aIlii H-aJIKAHOB, BIIMSTHUE TEMIIEPATYPhI HAa BBIXO]T H30MEPOB.

44. TwunpousomMepu3zalusi H-aIKaHOB JAu3enbHOM (pakuuu. Hasnauenuwe, ycioBus
npoBeaeHus. [IpeanonaraemMpiii MEXaHU3M THIPOU3OMEPHU3AITUN U THIPOKPEKUTaH-aTKaHOB Ci6-
Cos.

45. Peakiusi 1eTUIPONMKIN3AMAH-aIKAHOB. XUMHU3M TpoIecca. Y CJIOBUS MPOBEICHUS
MPOMBILIEHHOTO MpOoIecca.

46. Tlpomecchl KaTaTUTUYECKOTO OKHCICHHUS QJIKAaHOB: a) OKHCIEHWE MeTaHa, O)
KOHBEpCHsI METaHa, B) MaplIHalbHOE OKHCIEHHE AallKaHOB, T') OKHUCJICHHE allKaHOB C MEIbI0
MOJTYYEHUST KUCIIOPOJICOIePKAIINX COSTMHEHUH. XMMU3M Ha3BaHHBIX MPOIECCOB.

47. XvMU3M M MEXaHW3M IMpPEBpAlICHUsI aJKEHOB B YCIOBUAX TEPMUYECKOTO U
KaTAJIMTUYECKOTO KPEKHHTA.

48. Peakuuu mnonuMepuU3alUy AJKEHOB: paJuKajdbHas MW HWOHHasA. VHUIMATOpHI
MOJIMMEPU3AIIHY, MEXAHU3M PAJNKaILHON M HOHHOHN TTOJIMMEpPH3aIuu

49. XvMH3M ¥ MEXaHHU3M CTYINEHYaTOW monuMepusanuu u3olytuineHa.llens u ycrnoBus
MIPOBE/ICHUS PEAKIIUU B TPOMBIITUICHHOCTH.



50. [Monyuenue a-oneduHOB ojuromepusarueit oneduHoB. KatanuzaTtopbl U ycloBUs
npoBesieHus peakiun. Mcrnonp3oBanue o-oaeQprHOB.

51.XuMu3M M MeXaHU3M I[PEBpallleHUs LUKIOAIKAHOBIPHU TEPMHUYECKOM U
KaTaJIUTHUYECKOM KPEKUHTE.

52. U3zomepusanms HapTEHOB B NpUCYTCTBUU KuCIOT Jlprouca. Kak pokasarth
HaKOIUIEHHE LIECTUYJIEHHBIX HapTEHOB npu CEJIEKTUBHOMU U30MepU3aLun
JUAIKAILHKIIONEHTaIaHOB?

53. XuMH3M U MEXaHHW3M I[IOBEACHHUS apeHOB B YCJIOBMSIX TEPMUYECKOTO U
KaTaJIMTUYECKOr0 KPEeKUHTIa.

54.Kucnopoacoaep:xaiiie coequHenns Hegtu (comepkanue B He(hTH, pacripesieieHue 1Mo
(GpakuusaM, TUIBl COCAMHEHWH). XUMHUECKUE CBOMCTBA, (hpU3MUECKHE CBOWCTBA, HEraTHUBHBIE
HOCJEACTBHSI OT MPUCYTCTBHS KUCIOT B HepTH M HeTAHBIX (pakmusx. MeTtoapl ynaieHus
KHUCJIOT U3HEPTIHBIX (DpaKIIHii.

55. Meroasl uACHTUDHUKAIMH CTPYKTYphl B Ha(TEHOBOM KHCIOTHI Meronsl
Ka4eCTBEHHOI'O M KOJIMUYECTBEHHOT'O ONPE/IETICHUs KUCIOT B HEPTIHOHN (Ppakiuu.

56. Kiaccupukanus HedTert mo comepxkanuto cepwl, corniacio 'OCT P 51858-2002.
HeraTuBHble mMOCIEACTBUS OT MPUCYTCTBUS CEPOCOJEpXKAIUX COCOUHEHUH B HepTH U
He(TEenpOAYKTaX.

57. O6mas XapakTepUCTHKA, HEraTUBHbIC IOCIEJCTBUS OT NPUCYTCTBUA B HE(PTH U
He(TEeNPOAYKTAX OTIENbHBIX IPYII CEPOCOJAEPKALINX COeIMHEHUN. MeTo, NCII0JIb3YEeMBbIH [
KOJINYECTBEHHOT'O ONPEACICHHUsS JAaHHBIX KOMIIOHEHTOB B He(QTsIHON ¢pakiuu. YciaoBus
NPOBEICHUS THAPOOYUCTKH HEPTAHBIX (pakuuil. MeToapl KOHTpONS 3a COJepKaHHUEM
CEpHUCTBIX COEAMHEHUI B He(TH U HEPTIAHBIX PPAKLIUAX.

58. A3sorconepxame COEAMHEHUS: NPUCYTCTBHE B HEPTAX, pacupeneiieHHe II0
¢bpakuusaM. MeToabl, NpUMEHAEMBbIE IS ONpPEIENCHHUs COJEpXKaHHUs a30TCOAEPIKAIINX
coenuHenuil. [lopdupunsl. Conepxannie B HedhTax. CTpykTypa oOuias xapakrepuctuka. Ha uem
OCHOBAHO OTHeceHHue NMop(hupHUHOB K OMoMapkepaMHedTeil.

59. Cwmonucro-acanpreHoBele  BemectBa (CAB). Copepxanue B HedTu.
KomnoHeHTHBIH cocTaB cMonncTo-acanbTeHoBbIX BemecTB (CAB). Ha yueM ocHOBaHBI METO/IbI
paznenenus CAB Ha oT7enbHbBIE KOMITOHEHTHI?

60. Achanbrensl. Meton BelaeneHus. dusznyeckre cBOHCTBA (arperaTHoe COCTOSIHHUE,
MOJIEKYJISIpHasi Macca, pacTBOPUMOCTh B Y B pacTBopuTensax). Xumudeckoe ctpoeHue. bazopbie
MOJIENIN MOJIEKYJT ac(ajbTeHOB. YPOBHM CTPYKTYPHOH opraHuzanuu acgajbTEeHOB: MOJENb
Mena-Mymmnca.

61. Cwmonbsl.Meron Bblaenenus. Pusnmueckue CBOMCTBa (arperaTHoe COCTOSIHUE,
MOJIEKYJISIpHasi Macca, pacTBOpUMOCT, B YB pactBopurensx). XHMHUYECKOE CTpPOEHUE.
HeiirpaneHble cMonbl U acgalbTOTeHOBbIe KUCIOTH. CXOACTBO M pa3nuuus B (U3NYECKUX U
XUMHYECKHX CBOMCTBAaX. MeTon pa3zeneHusl.

62. B3zaumocBs3bp Mexy cMosiaMu M acanbreHamu. KakoBbl mocieacTBUsl HapyIICHHs
ONTUMAIBHOrO COOTHOIEHHs C:A?

Paspaborunkm:
O
P . —— K.X.H.JIOLIEHT Poxuna E.D.
(noonucs) (3aHUMaemMas O0IHCHOCY) (uHuyuansl, hamunus)

[IporpamMma coctaBneHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomennanuii ITOOIT no HanpaBIeHUIO NOATOTOBKH.

[IporpamMma paccmoTpeHa Ha 3aceflaHud Kadeapbl TEOPEeTHYECKONM U MPHUKIAIHOM
OpPraHMYECKON XMMUU U MOJIUMEPU3ALMOHHBIX IPOLIECCOB
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