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PaGouast nporpamma paccmoTtpena u ogo0peHa Ha 3acejaHuu Kadeapbl XUMHU
07.02.2022, npotokos Ne 6
3aB. kadeapoi H.JI. Mensinuk

Pabouast nporpamma ono0pena Metoauueckoii komuccueir MEnC
14.02.2022 r. npotokos Ne 6
[Ipencenarens /7 N.10. Mesun

Pabouas mporpamMma cocrtasjieHa:

JnoueHT Kadeapsl XUMHUH, KaH/1. TEXH. HayK / / W O.A. Mumypusna

Perniensenr:
noueHT Kadeapsl DU3nKH, KaH/I. XUM. HAyK ch;?,g// == B.A. Jlozopos




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[lenssMu ocBOeHUST TUCHUILIMHBI «OpraHudeckass XuUMHUsS» sBIsSeTcs (opMupoBaHUE
LEJIOCTHOTO HAay4YHOIO MHPOBO33PEHHSI Ha OCHOBE U3YYCHHUS TEOPETUYECKUX OCHOB
OPraHWYECKON XHWMHH, a TaKXKe IOJIYyYeHUsS WUMH KOHKPETHBIX 3HAHHWH, HEOOXOIUMBIX IS
poecCHOHATLHOM TMOATOTOBKH: 3aKOHOMEPHOCTEH MPOTEKAHUS MPOIECCOB, BAKHEHUIINX
CBOWCTB OpPraHWYECKUX COCIWHECHHH, OCHOBHBIX METOJOB HX CHHTE3a, IPAKTHUYECKOTO
MIPUMEHEHHUSI METOJ0B TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOIO HCCIEAOBAHUS B XUMHUYECKHUX
cUCTEMax

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuunnubaa OpraHuyeckass XMUMHUsL BXOJUT B 0053aTENIbHYIO 4acTh y4eOHOro IUIaHa
00pa3oBaTeNbHON MPOTPaMMBI.

JUis  u3ydeHus  JUCLMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

"Xumus" B 00beMe MporpaMMbl cpeiHeld 0011eo0pa3oBaTeIbHOMN MIKOJIBI

3HaHus (YMEHUs, BJIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

be3zonacHOCTb )KU3HEAEATENbHOCTH

MonenupoBaHue XUMHUYECKUX IPOLIECCOB

XUMUS EIUTI0JI03bI

TexHoI0rus NEeJTI0I03HbIX KOMIIO3UIIMOHHBIX MaTEPHAJIOB

XuMus 1 pu3HKa NoJIMMEPOB

[Tpon3BOACTBO U3AEIMI U3 HOTMMEPHBIX M KOMIIO3ULIMOHHBIX MaTepHajIoB

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMS TUCHMITIMHBI (MOAYs) «OpraHuueckas XUMUs 00ydaronuiics
JIOJKEH 00J1a/1aTh CAeAYOUIMMHI KOMIETEHIIUSIMU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Crnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U 06H_ICI/IH)KeHepHLIe 3HaHUusA, MCTOIbI
MATEMATHYCCKOI'O aHaJln3a U MOJCIIMPOBAHNS B 00J1aCcTH HpOdJGCCHOHaHI)HOfI JCATCIIBHOCTH

OIlK-1.1 Hcnonp3yeT ecTecTBEHHOHAY4YHblE M OOLIEMH)KEHEpPHbIE 3HaHUS IS
peLIeHHs] BOIIPOCOB B PO ECCUOHATILHON IS TEIbHOCTH
OIIK-1.2 IIpuMeHsieT MEeTOIbl MAaTEMAaTHMYECKOrO aHalu3a U MOJEIUPOBAHUS IS

yIOpaBiaeHUs] MPOM3BOACTBOM UM  KadyecTBOM  mojurpagpuyeckod u
YIIAKOBOYHOW ITPOAYKLIUH

OIIK-1.3 ['oToBUT MaTepuasbl U aHAIU3UPYET JAJISi COCTABIIEHUSI HAyYHBIX 0030pOB,
nyOJIMKaluii, 0TYETOB




4. CTpyKTYypa, 00bEM U coep KaHue TUCUMTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUTUITMHBI COCTaBIIAET 9 3a4eTHRIX eAMHUI] 324 aKaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabora — 146,9 akan. yacos:
—ayauTtopHas — 144 akan. 4acos;

— BHeayIuTOpHas — 2,9 akaj. 4acos;
— camocTosiTeapHas padbora — 177,1 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

d)opMa arrecraguu - 3a4€T, 3a4€T C OILICHKOH

AynuropHas s s
o KOHTaKTHast paboTa E =z dopma TeKyIero
=
Paszen/ Tema 5 (B axaz. yacax) E > Bun 3 KOHTPOJISA Kon
S & © | caMOCTOSITENBbHOW | yCIEeBaeMOCTH U
JIACIMTUTHHBI 5 E o . | xommeTeHIUH
0 & paboThI MIPOMEKYTOYHOM
© na6. | mpaxr. | €8
TIex. : 1 28 aTTecTalun
3aH. 3aH. | O &
1. Pazgen 1
- oopmiieHHE
oTyera 1o
JTa00paTOPHO
1.1 OOumme TeopeTH4ecKue Ia) 60T£ ) Samura OIIK-1.1,
MOJIOKCHUSI ~ OPTaHUYCCKOM 4 6/41 2 p ’ nabopatopHoi OIlK-1.2,
- CAMOCTOSATENHHOE
XUMHH N pabotsr Ne 1 OIIK-1.3
u3ydeHue yueOHoun
Y Hay4HOU
JUTEPATYPBHI.
- oopmieHHE
oTyera 1o
nmabopaTopHOi
1.2 OcHOBHbIE TMOHATHS O pabore; 3amura
PCaKIMOHHOW  CHOCOOHOCTH - perieHne nmabopaTopHOit OIIK-1.1,
OpraHWYECKMX COeIUHeHMH.[ 1 4 421 2 JIOMAIIHEr o pabotsr Ne 2 OIIK-1.2,
Knaccudukarus peareHToB u 3aganus Ne 1; JlomarHee 3agaHue OIIK-1.3
peaxiui. - CaMOCTOSATENILHOE Ne 1l
u3y4yeHue y4eOHOH
U Hay4yHOMH
JIUTEPATYPBI.
- oopmieHHE
oTYeTa 1o Sauura
1.3 duznyeckne u nabopaTtopHOn N
(DU3UKO-XMMHYIECKUE METOIBI abore; naboparopHofi OINK-1.1,
6 | 1081 2 pabote; pa6oTs Ne 3,4. OIK-1.2,
UCCIICIOBAHUS B - CaMOCTOSATENILHOE .
. . YCTHBII OIPOC OIIK-1.3
OpTaHUYECKOM XUMUH U3ydeHune yaeOHon
. (cobecenoBanue)
M HAYYHOMN
JIUTEPATYPBI.




- oopmieHHE

oT4eTa Mo
nabopatopHoOn
pabore; Samura
- pelieHHe 11ab0paTOPHBIX OIIK-1.1,
1'1%0 oD Iﬁ‘HHq}aTquCKHe 10 | 16/121 6,3 JIOMAIITHETO pabot Ne 5,6,7. OIIK-1.2,
yr AOPOAL 3amannsa Ne 2; JlomariHee 3agaHue OIIK-1.3
- CaMOCTOSATENILHOE Ne 2.
u3ydcHHue y4eOHOMH
U Hay4HOH
JIUTEPATYPBI.
- CAaMOCTOSATEIHHOE OIK-1.1
15 AJMIuKIMYecKue 4 10 |usydenue yueOHo# |  YCTHBIN onpoc OHK-1.2]
COEIMHEHUS U Hay4yHOH (cobecemoBanue) OHK-l. 3'
JUTEPATypEI. )
- oopmieHHE
oTdYeTa Mo
nabopatopHoOn
pabore; 3amura
- pelieHHe nabopaTtopHoOn OIlK-1.1,
1'?1%0 ono Iﬁ’pOMaTquCKHe 4 10/611 18,1 JIOMAIIHETr 0 pabotsr Ne 8,9. OIlK-1.2,
yr AOpOAL 3amanns Ne 3; JomamiHee 3amaHue OIIK-1.3
- CAaMOCTOSTEIHHOE Ne 3.
M3ydeHne yueOHon
1 HaAy49HOH
JUTEPATYPEI.
- oopmieHHE
oT4eTa 1o ammra
1.7 lamorennpoun3BoaHbIE 3360525251'1 o nabopatoproi OIK-1.1,
' POH3BOAL 4 | s/em 12 paboTe, pabote Ne 10,11. | OIK-1.2,
YIJIEBOAOPOIOB - CAMOCTOSATENHHOE YCTHEIH OTpOC OTIK-1.3
u3yyeHue y4eOHOH (cobecenonanpe)
Y Hay4HOU
JIUTEPATYPBI.
HWroro no pazaeny 36 | 54/381 88,1
Hroro 3a cemectp 36 |54/38U 52,4 3a4ET
2. Pasnen 2
- oopmieHHE
oTYeTa 1o Sauura
na6o§§zgg}lon nabopatopHOit OIIK-1.1,
2.1 Crinprel 2 6 g | _bavole paGotsi Ne 12,13 |  OIK-1.2,
HcaM:I:;zﬂTegggsﬁe YCTHBII OIPOC OIIK-1.3
R yaes (cobGecenoBanue)
Y HAYYHOH

JIUTEPATYPBHI.




- oopmieHHE

JUTEPATYpBHI.

oT4eTa Mo
nabopatopHoOn 3amura
paborte; 1abopaToOpHOIH
- pelieHHe paboter Ne 14, OIIK-1.1,
2.2 ®eHONBI 4 14 JIOMAIITHETO YCTHBII OIpOC OIIK-1.2,
3amanus Ne 4; (cobecenoBanue) OIIK-1.3
- camocrosiTenbHOe | JloMalHee 3anaHue
u3ydcHHue y4eOHOMH Ne 4
U Hay4HOH
JIUTEPATYPBI.
woyscine yieonoit | Vermsiionpoc | KL
2.3 IpocTbie 3¢upsI 1 qu Ha y: M (co6 Bain ) OIIK-1.2,
YUHO cobeceno e OIK-1.3
JUTEPATypEI.
- oopmneHue
oTdYeTa Mo
nabopatopHoOn 3amura
paborte; 1a00paTOpHOI
- pelieHHe paboter Ne 15. OIlK-1.1,
2.4 Anpneruapl, KETOHBI 4 12 JIOMAIIHEr o YCTHBII1 oIpoc OIIK-1.2,
3amanus Ne 5; (cobecenoBanue) OIlK-1.3
- camocrosTenbHoe | JlomalHee 3anaHue
U3ydeHHe y4eOHOMH Ne 5
U Hay4HOH
JUTEPATYPEI.
- oopmieHHE
oT4YeTa Mo
nmabopaTopHOit 3ammura
paborte; 1a00paTOpHOI
- pelieHHe pab6oter Ne 16,17. OIIK-1.1,
2.5 Kap6GoHOBBIE KUCIIOTHI 8 10 JIOMAIITHETO YCTHBIH ompoc OIIK-1.2,
3amanus Ne 6; (cobecemoBanme) OIlK-1.3
- camocTosTenbHoe | JlomaniHee 3anaHue
U3ydeHHe y4eOHOM Ne 6
U Hay4yHOH
JUTEPATYPBI.
- oopmieHue
oTdYeTa Mo
naGopaTtopHOH 3aura
aGore: 71a00paTOpHOI OIIK-1.1,
2.6 Yraesonasl 821 1,9 p > paboter Ne 18. OIIK-1.2,
- CAaMOCTOSATENHHOE .
N YCTHBII OITPOC OIIK-1.3
u3yueHue y4eOHOH
N (cobecenoBanue)
W HAy4YHOU
JIUTEPATYyPBHI.
- oopmieHHE
oTYeTa 1o
nabopaTtopHOn 3amura
AGoTe: 71a00paTOpHOI OIIK-1.1,
2.7 AMUHBI 6/41 2 P ’ paboter Ne 19. OIIK-1.2,
- CaMOCTOSATENBHOE .
N YCTHBII OITPOC OIIK-1.3
u3ydyeHue yueOHoI
N (cobecenmoBanue)
1 HAy49HOH




- CaMOCTOSTENBHOE
N . OIlK-1.1,
2.8 IeTepoUKINYeCcKUe u3ydeHne yaeOHoi |  YCTHBIN ompoc
COC/IHE 2 4.4 ay4yHOMH (cobecenoBanue) OIK-1.2,
JIMHCHUSL Y Hay4HOU JIOBaHU OIK-1.3
JIUTEPATYPBL.
Htoro 1o paszueiy 18 | 36/61 89
Htoro 3a cemecTp 18 | 36/61 53,3 320
HToro no AMCUHILTHHE 54 [90/4411 1771 SaeT, AT ¢
OIIEHKOM




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce mnpenogaBaHus gucuUIUIMHBL «OpraHudeckas XHUMHUS» IPUMEHSETCS
TpaauIMOHHAsS HHPOPMAITMOHHO-KOMMYHHKAIIMOHHAS 00pa30BaTeIbHbIC TEXHOIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JIOKEHWE MaTepHuaja B JUCIHUILIIMHAPHON JIOTMKE, OCYLIECTBISEMOE MPEUMYIIECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHMsl, JUIsl OATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIUS MPOXOAUT MO TUIY BOMPOCHI-OTBETHI-TUCKYCCHSI.
Jns  peanuzanuu  MHOOPMAIMOHHO-KOMMYHHMKAIIMOHHON — 00pa30BaTeIbHOW  TEXHOJIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YATU3AI[MH, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBO’KAAETCS IPE3EHTALIEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsieTcsl B Xo/e Ja0opaTopHbIX paboT, B X0/€ KOTOPBIX
yuebHasg paboTa NMPOBOAMUTCS C peajbHbIMM XMMHUYECKMMHM BemiecTBamu. Ha maGopaTopHbIX
paboTax BBIMONHSAIOTCS TPYMIOBBIE WM WHAWBUAYAIbHBIC 33/aHUSI 1O NPOMIEHHOW TeMme.
[IpoBenenue 1abopaTOpHBIX PabOT HEOOXOAUMMO NpEeABAPATb HWHCTPYKTAXEM IO IMpaBHIaM
0e3omacHoil paboThl B XUMUYECKOH JabopaTopur. OCHOBHBIM yCJIOBHEM JIOIYCKa CTYJEHTOB K
nabopaTopHOil paboTe sBisgeTcs HUX 00s3aTelbHas IOArOTOBKA K HEHl C cocTaBiIeHHEM
TEOpEeTHYEeCKOro BBeACHUsA. llpu mpoBeneHHH Ta0OpPAaTOPHBIX 3aHSATHH HCIHOJIB3YETCS METO.
KOHTEKCTHOIO OOY4€HHUs, KOTOPbII MO3BOJISIET YCBOUTh MaTepHall IyTe€M BBISBICHUS CBs3eil
MEXy KOHKPETHBIM 3HAaHHEM U ero npuMeHeHneM. Kpome Toro, menecoo0pa3Ho UCTIONb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOT'O B3aUMOOOYy4€eHHs (TapHYyIO0 paboTy) TpeX BUJOB: CTaTHYECKas Mapa,
JMHAMUYECKas rapa, BapualloHHas 1apa; COBMEIIas €e ¢ TEXHOJIOTHeld MOYIbHOTO O0yUYCHHUS.
BbInonHUB 3KCNIEPUMEHT, CTYAEHTH (POpMYyIUpPYIOT 000OIIEHHBIE BBIBOJIBI IO CEPUU OIIBITOB,
WCTIOJIB3Ys IPHUEMbI aHAJIOTUH U CPAaBHEHUSI.

CamocrosTenbHas paboTa CTYACHTOB SIBISIETCS OJHMM M3 Haubosiee 3(p(EeKTUBHBIX
CPEIICTB pa3BUTHsSl MOTPEOHOCTH K Oyayiiemy camooOpaszoBaHuio. CamocrosiTenbHas padoTa
CTY/ICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hble (GOpMBI Y4eOHOH J1eATEeNbHOCTH:
BBITTOJIHEHHUE JIOMAITHUX 3a/IaHUH, 3aBepIIeHre opopMIIeHHs TabopaTOPHBIX padoT, TOATOTOBKA
K TPaKTUKyMY, H3y4€HHE OCHOBHOI'O M JIONOJHHUTEIBHOIO MaTepuaya Mo YydyeOHMKaM |
OCOOMSIM, YTEHHE U NMPOpabOTKa HAyYHOU JUTEpaTypsl B OMOINOTEKe, HalncaHue pedeparos.
MOJIrOTOBKA K 3allUTe TaO0paTOPHBIX paboT, 3a4eTaM, HTOTOBOM aTTECTAIUH.

CamocTrosaTenbHass paboTa CTYAEHTOB JOJDKHA OBbITh HallpaBlIeHa Ha 3aKperieHUs
TEOPETUYECKOT0 MaTepuaa, U3JI0)KEHHOTO MpernoaaBaresieM, Ha MpopaboTKy TeM, OTBEJEHHBIX
Ha CaMOCTOSTENIbHOE HM3y4YeHHEe, Ha IOJITOTOBKY K JaOOpaTOPHBIM 3aHSTHSM, BBIIIOJHEHHE
JOMAIIIHUX 33/1aHUH U TOJITOTOBKY K pyOEXKHOMY U 3aKJIF0UNUTEIIbHOMY KOHTPOJIIO.

[Tpu mpoBeneHMH pyOEKHOTO M 3aAKIIOYMTEIBHOTO KOHTPOJS OCHOBHBIMH 33JauyaMH,
CTOSIIAMU TIEpe]] TPEnoaBaTeieM, SBISIOTCS: BBISBICHHE CTENEHH IMPaBHIIBHOCTH, 00beMa,
rITyOUHBI 3HaHUHM, YMEHHI, HAaBBIKOB, MTOJYYEHHBIX NPH U3YYEHUHU Kypca Hapsay C BBIIBICHHUEM
CTETIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHHUH TIOJTYICHHBIX 3HAHUH, YMEHUI 1 HABBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPE/ICTBA MO3BOJISIOT 3KCIIEPUMEHTHPOBATH C HOBBIMU
dbopmamu koHTposst. CTyA€HTaM NpPEUIaraloTcs TECThl W 3a/Ja4d B AJIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
CIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpeMsl MPOWTH TECT, MPOAHAIU3HPOBATH
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.



6 YueOHO-MeTOANYECKOE 00ecneueHHe CAaMOCTOSITe/ILHOI padoThl 00y4Yalommxcs
[Ipencrasieno B mpusoxxeHuu 1.

7 OueHoYHbIE CPEACTBA A/ NPOBEACHHS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMYecKOe M MHPOPMAIHOHHOE 00ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. TBepmoxae6os, B.I1. Oprannucckas xumus: yueouuk / B.I1. TBepmoxie6os. - KpacHosipek :
Cub. demep. ym-t, 2018. - 492 c. - ISBN 978-5-7638-3726-1. - URL:
https://new.znanium.com/catalog/product/1032163 (mara o6pamenus: 14.10.2022). - Tekcr
3JIEKTPOHHBIN.

2. [IpeBpariieHust OpraHMYECKUX BeriecTs © yueOHoe nmocobue / JI. B. Uynposa, X. 5. ['upesas,
H. JI. Mensuuk, T. M. Kynukoa ; MI'TY. - Maruauroropck, 2014. - 147 c. : cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/1/1115810/51.
pdf&view=true (mara oGpamienus: 04.10.2022). - MakpooObekT. - Tekcr : anekTponnsbrid. - ISBN
978-5-9967-0518-4. - ImeeTcs ne4aTHBIN aHAIOT

0) JlomostHuTEIbHAS JIUTEPATYpA:

1. Tpasenb, B.®. [IpakTukym 1o opraHuueckoi xumuu . yueOHoe mocobue / B.®. Tpasens,
A.E. Illexotuxun. — 2-e¢ m3a. — Mocksa . JlaGoparopus 3nanuii, 2017. — 595 c¢. — ISBN
978-5-00101-510-9. — Texkcr : anekTpoHHbIi // DaeKTpoHHO-0MOIMOTeYHAast cucTema «JlaHby : [caiT].
— URL.: https://e.lanbook.com/book/94137 (mara obpamienus: 14.10.2022).

2. I'mpesas, X. 5. [IpakTuueckoe pyKOBOJCTBO MO OPraHUYECKOW XMMHUH : ydeOHOe mocooue /
X. 4. T'mpesas, H. JI. Kanyruna, U. A. Bapnamona ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1
anmektpon.  ont. jguck  (CD-ROM). -  3arm. ¢ Turynm.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.
pdf&view=true (mara obpamienus: 04.10.2022). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUS
noctymnHbl Takke Ha CD-ROM.

3. BBICOKOMOJIEKYIISIPHBIC COSTUHEHUS U TIOJIMMEPBI Ha UX OCHOBE : yueOHoe mocobue / JI. A.
bonpsn, 1. A. Bapnamosa, X. f. I'upesas, H. JI. Kanyruna ; MI'TVY. - Maruutoropek : [MI'TY], 2016.
- 121 c. : HIL., TalJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1237.pdf&show=dcatalogues/1/1122497/1
237.pdf&view=true (mata oOpamenus: 04.10.2022). - MakpooObekT. - TEKCT : IIEKTPOHHBIN. -
Nmeercs neyaTHbIN aHAJIOT.

4. TpaBenb, B.®. 3agaun no opranuueckoi xumuu : yaeonoe nmocoodue / B.®. Tpasens, A.1O.
CyxopykoB, H.A. Iloxapckas. — MockBa : Jlaboparopust 3nanumii, 2016. — 267 c. — ISBN
978-5-00101-435-5. — Texkcr : anekTpoHHBIH // DaeKTpoHHO-0MOIMOTeUHast cucTema «JlaHby : [caiT].
— URL: https://e.lanbook.com/book/90243 (mara oOpamienus: 14.10.2022).

5. IOposckasi, M.A. OCHOBBI OpraHuuecKOi XUMuUH : yueOHoe nocodue / M.A. FOposckasi, A.B.
Kypkun. — 3-e wm3n. (91.). — Mocksa : Jlabopatopust 3nanmii, 2015. — 239 c. — ISBN
978-5-9963-2629-7. — TexkcT : aneKTpoHHBIH // DieKTpoHHO-0MOIMOTeUHast cucTema «Jlauby : [caiT].
— URL: https://e.lanbook.com/book/66365 (mara oOpamienus: 14.10.2022).

6. [IpakTHKyM 1O OpraHu4eckoi xumuu : ydeoHoe nocoodue / B.U. Tepenun, M.B. JluBanios,
JL.M. JluBanuosa, E.Jl. MatBeeBa. — 3-¢ u3a. — Mocksa : Jlaboparopus 3Hanuii, 2015. — 571 c. —
ISBN 978-5-9963-2615-0. — TekcT : aeKTpoHHbI# //



https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/1/1115810/51.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=51.pdf&show=dcatalogues/1/1115810/51.pdf&view=true
https://e.lanbook.com/book/94137
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=12.pdf&show=dcatalogues/1/1130377/12.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1237.pdf&show=dcatalogues/1/1122497/1237.pdf&view=true
https://e.lanbook.com/book/90243
https://e.lanbook.com/book/66365

DnexkrponHo-0nbOIMOTeUHast cucrema «Jlaub» : [caiit]. — URL: https://e.lanbook.com/book/84123
(mata obparenus: 14.10.2022).

7. Bopogiies, .B. Opranuyeckas XUMUsI: TEPMHHBI 1 OCHOBHBIE pEaKIlny : yueOHoe nocoodue /
N.B. bopoBneB. — 3-e¢ mu3n. (31.). — Mocksa : JlabGoparopusi 3nanuii, 2015. — 362 ¢. — ISBN
978-5-9963-2936-6. — TekcT : aaeKTpoHHBIMH // DiaeKTpoHHO-0MOIMOTeYHast cucTema «Jlanby : [caiT].
— URL: https://e.lanbook.com/book/70742 (nara oOpamienus: 14.10.2022).

8. Kynukosa, T. M. Opranuueckas xumus . yaeoHoe mocodue. Y. 2 / T. M. Kynukosa, X. .
I'upesas, JI. B. Uynposa ; MI'TY. - MarauToropck : MI'TVY, 2011. - 1 sanekrpos. onrt. auck (CD-ROM).
- 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3
536.pdf&view=true (mata oOpamenus: 04.10.2022). - MakpooObekT. - TEKCT : 3JIEKTPOHHBIN. -
Ceenenus noctymnbl Takxke Ha CD-ROM.

9. Oprannyeckas xumus : yueonoe nocodue / T. M. Kynukosa, X. 1. ['mpesas, JI. B. Uynpoga,
3. P. Mymuna ; MI'TY. - Marautroropek : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3ar.
c THTYIL. JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’7name:3537.pdf&showzdcatal0ques/1/1514974/3
537.pdf&view=true (mata oOpamenus: 04.10.2022). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

B) Meroauyeckue yKasaHus:

1. IIpakTuKyM 10 opraHuydeckor xumuu : yueoHoe nocodue / X. 5. ['mpesas, H. JI. Kanyruna,
H. A. Bapmamosa, JI. A. boaesn ; MI'TVY. - Marautoropck : MI'TY, 2017. - 63 c. : ni1., Tab., CXEMBI. -
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3462.pdf&show=dcatalogues/1/1514269/3
462.pdf&view=true (mata oOpamenus: 14.10.2022). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIM. -
HMMeeTcs nevaTHBIN aHAJIOT.

2. [IpakTukyM 1o opranuueckoil xumuu : yueonoe nocodue / JI. B. Uynposa, O. B. Epiosa, O.
B. Konsina u ip.; MI'TY. - Maruutoropek : MI'TVY, 2016. - 13J‘IeKTp0H ont. quck (CD-ROM). - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2364. pdf&show dcatalogues/1/1130016/2
364.pdf&view=true (mata obpamenus: 04.10.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIH. -
Ceenenus noctymnssl Takke Ha CD-ROM

r) IIporpammHuoe o6ecnneuenne u UHTEpHET-pecypesl:

IIporpamMmmHuoe obecnieueHue

Haumenoranue [10 Ne norosopa Cpoxk JIeHCTBYS JIUIICH3UH
MS Office 2007 |y 135 o1 17.09.2007 GeccpoHO
Professional
7Zip cB000IHO pacnpoctpansemoe [10 0EeCCPOYHO
FAR Manager cB0001HO pacnpoctpansiemoe 110 06eccpouHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(POPMaAIMOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanue xypca Ccruika
OnektpoHHas 0aza mepuoanveckux minanuii East View
Information Services, OO0 «MIBHUC»
HanuonaneHas MH(POPMALMOHHO-aHAINTHYECKAs
cucremMa — Poccuiickuii mngeke Hayunoro nuruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHI)

https://dlib.eastview.com/
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https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3536.pdf&show=dcatalogues/1/1514964/3536.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3537.pdf&show=dcatalogues/1/1514974/3537.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3537.pdf&show=dcatalogues/1/1514974/3537.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3462.pdf&show=dcatalogues/1/1514269/3462.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2364.pdf&show=dcatalogues/1/1130016/2364.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/

Wudopmannonnas cucrema - EnuHoe OKHO nocTyma K

UH(OPMAIIMOHHBIM pecypcam

denepaibHOE TOCYIAPCTBEHHOE OIO/DKETHOE YUPEKICHHUEC

«DenepanbHblit UHCTHUTYT npomsiwiennoi| URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 Marepua/ibHO-TeXHHYECKOE ofecredyeHne TUCIHUTIUHBI (MOLYJIsI)

URL: http://window.edu.ru/

MaTepHaﬂBHO-TeXHquCKOG O6CCHC‘ICHI/I€ JUCHUITIIIMHBI BKIIFOYACT:

1. Yuebnble ayauTopuu JUisl MPOBEIEHUS 3aHATHI JIeKUHOHHOro Tumna. OcHalleHue:
MYJIbTUMEIMMHBIC CPEICTBA XPAHCHHUS, IIEPEIauH U MPEICTaBICHIS HHPOPMAaITUU

2. YyeOHbIe ayIUTOPUH MJIi TNPOBEIACHUS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX H
WH/IMBUYAILHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJISI M TPOMEKYTOYHOW AaTTeCTalluu.
OcHamenue: o0opymoBaHUE MJi BBHITIOJHEHHSI JaOOpaTOpHBIX pabOT, XUMHYECKas IOCy/a,
PEaKTUBBI.

3. TlomemeHus [UIsi CaMOCTOSTENBHONW paboThl  oOydwarommxcsi. OcHalleHue:
nepcoHaabHble KommbloTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemieHus JUIsi XpaHCHHS M NPOGUIAKTUYECKOTO OOCITYXHBaHHS Yy4eOHOTO
o0opynoBanus. OcHalleHHe: CTeNIaXu, cel bl U1 XpaHEHHs y4eOHOTro 000py10BaHUS

HHcTpVMEHTHI 115 DEMOHTA 1a00DAaTODHOTO 000DVIOBAHHUS.


https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

MNMPUJIOKEHME 1
6. YueOHO-MeTOoquYeCcKoe o0eceyeHne caMoCTOATeIbHOI padoThl 00y4ar0IMXCs

CaMocTosiTenpHast padoTa CTYIEHTOB MOJPA3ICIsIeTCs Ha AyAUTOPHYIO, KOTOpasi MPOUCXOTUT
KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHH, TaK W HA IUIAHOBBIX KOHCYJBTAIUAX, U HA BHEAYJIUTOPHYIO,
HpOI/ICXOI[SIH_IYIO BO BpeMH IIOATOTOBKH CTyI[eHTaMI/I OTUYCTOB IIO JIa60paT0pHBIM 3aHATUAM U
BBIITOJIHEHHS TOMAIIIHUX 3aJaHui.

AynuTopHas caMOCTOsITeNbHas paboTa OOYYArOIIMXCS MPEANoJiaraeT IMPOXOXKICHUE
TECTUPOBAHUS 110 KAKIOMY pa3/iely JUCIHUILTUHBL TeCTbl BKIOYAIOT TEOPETUYECKME U NpaKTUYecKue
3a4aHus, OTBETbl Ha KoTopble TPebyloT rnyboKoro MOHUMMAHWA M3YYEeHHOro maTepuana. TecTbl
MOCTPOEHbl eAMHOO0OPA3HO: K KaxgoMy BONPOCY MpeanaraeTca YeTblpe BapuvaHTa OTBETOB, cpeau
KOTOPbIX OAWH WAW HECKOJIbKO MNpaBunbHbiXx. OBpaboTKa pe3ynbTaToB OCYLLECTBASETCA MyTem
COMOCTaB/IEHMA MOJIYYEHHbIX PE3YyNbTAaTOB C 3Ta/IOHHBIMU U NPOTEKAET OYeHb bbICTPO. MaKcumanbHoe
Ko/IM4ecTBo 6annoB B Kaxkaok Teme Kypca — 10.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OCHOBHBIE IOHSATHS opralmqeucoﬁ XUMHUHN

Teopust XMUMHUYECKOTO CTpOEHUsl oprannueckux coeaunenuid A.M. bytieposa

BanenTHoe cocTosiHuE aToMa yriepoja.

['uOpunn3anust 1 IpOCTPaHCTBEHHAS CTPYKTYpa MOJIEKYIL.

XUMHUECKasi CBSI3b B OPraHMUECKUX MOJIEKYJIax.

N30omepust OpraHnyecKkux COeIMHEHUMN.

[TonsiTHE O KOH(OPMALHSX.

OcHOBHbIE MPUHIUIBl KIACCU(PHUKALIUU OPraHUYEeCKHX CcoeauHEHHH. DOYHKIMOHAIbHbIE
IPYIIIBL.

8. B3aumHOe BIMSHUE aTOMOB B MOJIEKYJIaX OPTaHMUYECKUX BEIIECTB. DIEKTPOHHBIE () (HEKTHI.

9. Knaccudukanus XUMHUYECKHX peakluil B OpraHu4ecKOi XUMHUH.

10.MexaHn3Mbl XUMHYECKHX PEAKIil B OPraHNUECKOW XHUMUH.

11.MexaHu3M peakuu cBOOOAHO-PAUKAIBLHOTO 3aMELCHHUS.

12.MexaHu3M MeKTPOPUITBHOTO IPUCOSAUHEHUS (Ha IpuMepe).

13.MexaHu3M HyKJI€0(UIBHOTO MPUCOEAUHEHHS (Ha IPUMEpE).

14 Mexanu3m 37eKTpodUIBLHOTO 3aMeleHns (Ha TPUMEDPE).

15.MexaHu3M HyKJIeo(hUIBHOTO 3aMeleHHs (Ha IpUMepe).

16. OuncTka OpraHMYECKUX BEIIECTB.

17. KonndecTBeHHBIN U Ka4eCTBEHHBIN 3JIEMEHTHBIN aHAIN3 B OPraHUYECKON XUMHH.

18.®m3uveckne MeTONIbl M3YYEHUS OPraHWYeCKUX COEIMHEHWH, WX CYIIHOCTh M BO3MOYKHOCTH
NpUMEHEHUs: pedpakTOMeTpusi, KOJIOPUMETPHUs, U3MEPEHHE DJIEKTPHUECKUX JUIOIBHBIX MOMEHTOB,
pentreHorpadust W dJeKkTpoHorpadwus, — mossiporpadus,  aHOIHAS ~— BOJBTAMIIEPOMETPUS,
cnekTpockonuueckue meroabl uccnenoBanus (MK- m Y®- cnekTtpsl MOMIOMIEHUs, 3JIEKTPOHHBIN
MIAPAMATHUTHBIA ~ PE30HAHC,  SACPHBIM  MAarHUTHBIA ~ PE30HAHC,  CIEKTPOIOJIIPUMETPHS,
Macc-CIHEKTPOCKOIHS).

19. BaxHuelimme HUCTOYHHKH HWH()OpMAIMM 00 OPTaHUYECKUX COSAWHEHHSX W OpPraHUYeCKUX
peaxkuusx.

20. OCHOBHBIE METO/IBI U TIPUEMBI paOOTHI TIPU CHHTE3€ OPTaHMYECKIX COSMHEHH: HarpeBaHue;
NeperoHka Npu aTMOC(HEpHOM JaBJIEHHUH, C BOJSHBIM MapoM, (pakIHMOHHAs TEePErOHKa;
AKCTPAKIMs; BHIOOP PACTBOPUTENS U MOPAIOK pabOThl MPHU MEPEKPUCTATITU3ALNNA OPraHUYEeCKUX
BEIIECTB; CyOIUMAIN; JeHCTBUE BHICYITMBAIOIINX BEIIECTB.

21. OmpeneneHre KOHCTAHT YHCTOTO OPTraHMYECKOTO BeEMIeCTBa (TeMIepaTyp KHIICHUS |
TUTaBJICHUS, TUIOTHOCTU M JPYTUX KOHCTAHT)

Noook~wbdrE

KoHTpoJibHBIE BONIPOCHI 110 TeMe «AJMIHMKJINYECKHE COeIHHEHH
1. Tomonoruueckuii psii HUKIOATKAHOB.
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CtpoeHne UKIOATKaHOB.

CriocoOblI moTydeHHs! HUKIOATKaHOB.
®uznyuecKue CBOMCTBA IIUKIOAIKAHOB
XUMHUYECKUE CBOMCTBA LIMKJIOAIKAHOB.
[IpuMeHeHne IUKI0aIKaHOB

KoHTposbHble BOnpocbl No Teme «AnudpaTtnyeckue yrnesoa0poabi»
I'oMostornueckuil ps NpeaesbHbIX YIiIeBo1oponoB. M3omepus.
[IpupoaHbIE HICTOYHUKY AJIKAHOB.

IIpoMbIILITIEHHBIE M1 CHHTETUYECKUE METO/BI IOTyYECHUS.

Metoab! HACHTU(DUKALIUHT aJTKAHOB.

I'omosnTHYECKHE peakIuy aJIKaHOB.

MuKpoOHOIOTHYECKOE OKUCIICHUE aTKAaHOB KaKk METO OMOCHHTE3a OerKa.
I'oMostornuecKkuii psal STHIECHOBBIX YIIIEBOLOPOIOB.

[Ipupona nBoitHoi cBsi3u. CTpyKTypHas U reoMeTpuueckas ( Liuc-, TpaHc-) U30MEpHsl.
CriocoOblI 1ostyyeHHst aJKeHOB.

®usnyeckue CBOMCTBA.

XHWMHYECKUE CBOMCTBA.

OnexrpoduiabHbI MexaHu3M peakuuil. [lonstue o n-komiuiekcax. CTpoeHue, ycToiunBOCTb U
peaKMOHHAs CIIOCOOHOCTh KapOOHUEBBIX HOHOB. [IpaBuno MapkoBHUKOBA.
OxucneHne STUICHOBBIX YIJIEBOJOPOI0B, 030HUPOBAHUE.
Bricokomonekynsipabie coeunenus. [Tomumepusanms oneuHOB.
Bakneimue noymankeHsl U X IPUMEHEHHUE.

Peakuuu ankeHoB, 3aTparuBaroIiue alIIbHbIE CBSA3H.

I'oMostornueckuii psii aeTUIEHOBBIX YIiIeBOAOPOoa0B. M3oMepus.
DNEKTPOHHOE CTPOEHHUE.

IlonydyeHne aJKMHOB

du3nyecKue CBOMCTBA.

XHUMUYECKUE CBOKCTBA

KucnorHsle cBOMCTBAa TEPMUHAIBHBIX AJIKUHOB.

[TonmmMepusanus aJKUHOB.

, [IpuMeHeHue aleTuieHa u ero roMoJoroB.

Knaccugukanus 1ueHOBBIX YIi€BOOPOIOB.

CriocoObl Mosty4eHus: JUEHOB.

OnexkTpoHHOe cTpoeHrne. OCOOEHHOCTH CBOMCTB COMPSIKEHHBIX JHEHOB.
DnekTpoUIbHOE MPUCOETUHEHHE.

JIMeHOBBIN CUHTES.

[Tonmumepuszannsa nueHoB. HaTypaiabHBI 1 CHHTETHYECKUN KaydyKH.

KoHTposibHBbIEe BONIPOCHI 110 TeMe «ApOMaTH4YeCKHe YIJIeBOI0POAbD»
['omosiornueckuit psa apoMaTUYECKUX COCIMHEHNN.
CtpoeHne apoMaTHYECKUX COCTMHEHNN.
CriocoOblI MoNTydeHus: apOMaTHIECKUX COSTUHEHHIH.
®u3nYeCKre CBOKMCTBA apOMATUYECKUX COCTMHEHUMN.
XUMHUYECKHE CBOMCTBA apOMAaTUUYECKUX COCAUHEHUM.
[IpuMeHeHne apoMaTHYECKUX COCTMHEHHM.
MexaHu3MBbI peakIuii JeKTPOPUIHHOTO 3aMEIICHHUS B ApOMATUYECKOM PSIY.
[IpaBuna opueHTaMK 3aMECTUTENEH B OCH30JIbHOM KOJIBIIE.

KoHTponbHble Bonpocbl No Teme «CnupTbl, peHonbl, NpocTbie 3¢pupbI»
I'omonornyeckuii psi ONHOATOMHBIX CIIUPTOB.
CtpoeHne 0THOATOMHBIX CITUPTOB.
CriocoOsI MOJTy4eHHUsl OTHOATOMHBIX CITUPTOB.
®u3nYeCcKre CBOKMCTBA OTHOATOMHBIX CITUPTOB.
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XHWMHYECKHE CBOMCTBA OJTHOATOMHBIX CIIUPTOB.
[TpuMmeHeHne 0THOATOMHBIX CITUPTOB.

CtpoeHre MHOTOAaTOMHBIEX CITUPTOB.

CriocoObl MoJIy4eHUsI MHOTOaTOMHBIEX CIIUPTOB.
duznyeckue CBONCTBa MHOTOATOMHBIEX CIIUPTOB.
XUMHUYECKUE CBOMCTBA MHOTOATOMHBIEX CIIUPTOB.
[IpumMeHeHre MHOTOAaTOMHBIEX CIIUPTOB.
Crtpoenue ¢GheHOIOB.

Crnioco0sI mosrydeHust (heHOJI0B.

dusnueckre cBoMCcTBa (EHOJIOB.

XuUMHUYECKHE CBOMCTBA (DEHOJIOB.

[Ipumenenne GeHOIOB.

KoHTpoJibHBIE BONIPOCHI 10 TeMe «AJIb/Ierubl, KETOHbD»
Anbrerupl: KiaccupuKaIms, H30MEpHsL.
Keronsl: kiaccudukanus, u3oMepus.
Homenknarypa kapOOHUIBHBIX COEAMHEHUH.
MeTtobl OJTy4EHUS.
dusnyecKue CBOMCTBA.
XHUMUYECKUE CBOWCTBA.
IIpumeHenue.

KoHTponbHble Bonpocbl No Teme «Kap6oHOBbIE KUC/IOTbI»

[IpenensHbIe KApOOHOBBIE KUCIIOTHI: KIIACCH(HUKAIINS, H30MEPHsI, HOMEHKIaTypa

MeTo bl MoJTydeH sl TPEIEIbHBIX KapOOHOBBIX KUCIIOT.

duznyeckre cBOMCTBA MPEENIbHBIX KAPOOHOBBIX KUCIIOT.

XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX KAPOOHOBBIX KUCIOT.

[Ipumenenue npeneabHbIX KApOOHOBBIX KUCIIOT.

OYHKIMOHATBHBIE TIPOU3BOAHBIE KAPOOHOBBIX KUCIOT: CIOXKHBIE dPUPBI, aMUBI U HUTPUIIBI
(cTpoeHue, HOMEHKJIATypa, OJyYeHHE, CBOWCTBA).

®YHKUMOHaIbHbIE MPOU3BOAHbIE KapOOHOBbLIX KUCNOT: aHIMAPWUAbI U TFanoreHaHrapuabl
KapbOHOBbIX KMCNOT (CTPpOEHME, HOMEHKNATYpPa, NoNy4YeHne, CBOMCTBA).

[AnKkapboHOBbIE KUCNOTbI: NOyYeHNe, CBOMCTBA U NPUMEHEHME.

ApomaTtunyeckme KapboOHOBble KUCAOTbl: MonyvyeHwe, ¢u3Myeckme CBOMCTBA, CTPOEHME U
XMMUYECKME CBOMUCTBA.

HenpeaenbHble MOHO- 1 AMKAPOOHOBbIE KUCOTbLI: : NOJTly4YeHUe, CBOMCTBA U MPUMEHEHMe.
AMUWHOKMCNOTbI: COCTaB, KNaccudmKauma, HOMEHKNATypa, CTPOEHUE, NOJlyYeHNe, CBOMCTBA.
MMAPOKCUKUCNOTbI: HOMEHKNATYpPa, U30MepPUA, MONyYeHNe U CBOWCTBA.

FanoreHKapboHOBbIE KUCAOTbI: HOMEHKNATYPa, MeTOAbl NONyYeHUA, CBOMCTBA.

14. Anbaemao- u KETOKUCIOTDI

©®NOU A WN e

KoHTponbHble BONPOCHI N0 Teme KAMUHbI»
AMUHbI anndaTnyeckme.
HomeHKnaTypa ammMHOB
NMonyyeHne amnHoB
XnMuyeckme cBOMCTBA aMMHOB.
ApomaTnyecKkue aMuHbI: NoyYeHUe, CTPOEHUE U CBOMUCTBA.
HutpocoeaguHeHus.
dnasocoegmnHenus..
A3ocoeanHeHuns

KonTtpouabHbie Bonpockl 1o Teme «['eTeponukianyeckne coe{nHEHUs»



1. Knaccudukanusi reTepoluuKiIoB MO0 YUCIY 3BEHbEB B LIMKIIE, [0 YHCIY U WHIUBUAYATbHOCTH
reTepoaToOMOB.

Howmenxkiarypa.
ApOMaTHYHOCTH T€TEPOLUKIIOB.
[TonsiTue 06 ankanougax.
[Mupumuuu. OkcU- U aMUHONMUPUMHAUHBI, BXOISIINE B CTPYKTYPY HYKJICHMHOBBIX KHCIOT.
VYpauui, TUMHH, HUTO3HH.
[Typunsl. Ctpoenue. Xummueckue ocoOeHHOCTH. PacmpocTtpaneHue B mpupojae. ModeBas
KHCII0Ta, KoeuH, TeOOPOMUH, a/ICHUH, TYaHHH.

arwn

o

BueaynuTopHass caMmocrosATesbHasA paboTa OOYUYAIOIIUXCS OCYIIECTBISETCS B BHIC
U3Y4YEHUs JUTEpaTyphl MO COOTBETCTBYIOLIEMY pa3zeny ¢ ImpopadoTkoil Marepuana; odopmiieHus
OTYETOB IO JTJAOOPATOPHBIM PabOTaM U BBIMOJTHEHHS JOMAITHUX 33/IJaHUH.

BapuaHTbl TeMaTMYECKMX 4OMALUHUX 3a4aHUI AN CAMOCTOATENIbHOM PaboTbl CTYAEHTOB N0 TeMmam

AdomaliHee 3aaaHue No 1
no teme «OCHOBHbIE NOHATUA OPraHUYECKON XMMUN»

B pomawHem 3agaHum no teme «OCHOBHblE MOHATUS OPraHMYECKOM XMMWUW» BCe 3ahaHuA
oueHuatotca no 1 6anny.

1. Mo Ha3BaHMIO BeLLecTBa COCTaBbTe ero CTPYKTYpHyo dopmyny:
a) O6yTUATPEeTOYTUAN3ONEHTUIMETAH;

6) rekceH-4-nH-2-0BanA KMUcaoTa.

2. HasoBuTe coeanHeHne, CTPYKTYpHble GOPMY/bl KOTOPbIX MPUBEAEHDI HUKE:

| CHs
a)CH2=CH—CH2—C=ﬁ—CH3; N
CH;—CH—CH3;
= 0
6) CHaZ CH,-C
H

3. NpuBeanTe NpMMepbl X10PNPOU3BOAHBIX 3TaHA, KOTOPbIE:
a) UMetoT M30MeEpbI;
6) HEe MMEeIT N30MEpPOoB.

4. YKaXKuTe, 33 CYET B3aMMOAEMNCTBMA KaKkux opbutanelr obpasoBanucb O- U T-CBA3M B
MOJIEKY/Ie NponeHa?

5. K KakKMm Knaccam OTHOCATCA cnefyolime opraHuyeckme coeguHeHus:

~ O
a) CHg—CH—C\ I') CH3—CH2—N02
OH
CHs.



6) CH; — O — CH; — CH3; a) HO —CH; —CH, —CH, —CH, —OH?

-~ O
B) CH3—-CH - C\
OH
CH3

6. Kakme Bnabl NpOCTPAHCTBEHHON N30MEPUN XapaKTePHbI ANs CaeayoWmx COeANHEHWNIA:
a) CH3; — CH, — CH, — CH3; 6) CHs—CH-COOH;
8) HOOC — CH = CH — COOH? OH

7. OxapaKTepmsyﬁTe cnocob6bl nepegayn B3aMMHOINo BANAHMA aATOMOB B OpPraHUYeCKUX
MOJ1EKYNAX:

CHs — CH, — NHy; @NN@ NH,

YKaXKuTe BUA, U 3HAK 3/1IEeKTPOHHbIX 3P PEKTOB 3amecTuTenell B AaHHbIX COeANHEHMSAX.
8. PacnpepeneHne aNeKTPOHHOM NJIOTHOCTU B MONeKyie GeHo/a OTparkeHo GopMyoii:

G OH
A\

i\

Kaknmu anekTpoHHbIMM adpdeKTamm obnagaeT ruapoKcuabHas rpynna?

9. PaccunTanTe anemeHTHbIN cocTas (B %) coeanHenma C,HsNO,.

10. PaccunTaiiTe NPOLEHTHbIN COCTaB COeANHEHUS NO AAaHHbIM 3/1@EMEHTHOrO aHau3a:
HaBecka — 4,37 mr;

m(CO,) = 15,02 mr;
m(H,0) = 2,49 mr.

JomaluHee 3agaHue No2

no teme «Anndatuyeckue yrnesoao0poabl»

B gomawHem 3agaHum no teme «Anndatmyeckue yrnesoaopoabl» BCe 3a4aHMA OLEHUBAKOTCA
no 1 6anny.

1. Kakyto maccy 6pomHOM BoAbl C MaccoBoi gonei bpoma 1,6% morket obecuBeTUTb NPONUAeH
obbvemom 1,12 n (HopmanbHble yCI0BUSA).



2. W306pasnTe NPOCTPaHCTBEHHOE CTPOEHME MOIEKY/bl TETPAXI0PMeTaHa.
3. HanuwuTte cTpyKTypHble GOPMY/Ibl CNEAYIOLLMX COEANHEHMNIA:

a) 2-meTun-bytaHa 6) neHTeHa-2
B) 4-MeTuUN-NeHTnHa-1 r) 3-aTun-neHTeH-4 —uH -1

4. Kak MOXKHO nonyyYnTb ByTaH U3 cnegyowmx coeguHeHnn:
a) 1-bpombyTaHa
6) xnopucToro atuna
B) byTeHa-2.

5. HanuwuTte ypaBHeHMe peakunun noammepmsaumm 2,3-gumetnnbyreHa- 2

6. HanuwuTte ypaBHEHMA CAeAYIOWNX PeaKLnii:
a) O6yTuH -1+ HBr->
6) auetuneHug Hatpua + CoHsJ>
B) nponeH +H >
r))neHTtaH + HNO3; -

7. HanuwuTe ypaBHEHWA peakuMi, Npu NOMOLLM KOTOPbIX MOMKHO OCYLLECTBUTb Cleaylolime
npeBpaLLeHuns:
a) aTaH—> X/I0p3TaH—» 3TeH—> 1,2-ANXN0pPaTaH—> ITUH.
6) 3-meTun — 6yTeH -1 7 1,2 auxnop -3- MeTunbytaH = 3- MeTUNBbYTUH- 1->
3- MeTunbyTuneHuna Hatpma = 4- MeTUN-NeHTUH- 2.
8. Mpu okncnennn yrnesogopoaa CgHis 06pasytoTca aueToH u wasenesan kKnucaoTa. Kakosa
CTPYKTypa 3TOro yrnesogoposaa?
9. MNpu nponyckanum 11,2 n cmecn meTtaHa, CO,,CO yepes pactBop NaOH, B3ATbIN B
n36bITKE,06HEM UCXOAHON CMECK YMeHbwKnAcA Ha 4,48 n (H.y ). 1A NONHOro cropaHuns ocTaBLUencs
cmecu noTtpebosanock 6,72 n Knucnopoga (H y ). Onpeaenvte coctaB  UCXoaHoW cmecu ( B % no
obbemy ).

JAomalwiHee 3agaHue No3
no teme «ApomaTuyecKkue yrnesoaopoabl»

B gomalwHem 3agaHumM no teme «ApomaTUYecKue yrneBoaopoabl» BCe 3aZaHMA OLEHUBALOTCA
no 1 6anny.

1. Kakune yrneBofopoabl Ha3bIBAlOTCA aPOMATUYECKMMU U NoYemy?
2. HanuwuTe cTpyKTypHbIe GOopMyabl Cheayoumx CoeauHEHN:
a)l —atun -2 —nponun — 3 —6yTNBEH30N;
6) 1,4 —anatunbeHson.
3. HanuwwuTte cTpyKTYpHYIO dpopmyny yrnesogopoga CoHir, MMmetrowero Tpm
MOHOHUTPONPOU3BOAHbIX. HazoBuTe yrnesogopoa.
4. HanuwwuTe peakuunm Tonyona:
a) TUNUYHble 1 gns 6eH30Na;
6) Takune, B KOTOpble 6eH30/1 He BCTynaerT.



5. HanuwuTte peakuunu, C NOMOLLbIO KOTOPbIX renTaH MoXKeT BbiTb NpeBpaLLeH B Yr1eBoA40pOAb!
APYTrMX TOMONOTMYECKUX PALOB.

6. Ncxopa 13 6eHsona, npegnoxKuTe NyTb CUHTE3a N —TOJ1YONCYIbGOKUCNOTDI.

7. CKO/MbKO rpaMmoB Tosyona noTtpebyerca ana nonydenHua 113,5 r TpuHutpotonyona (
TPOTWANA), €CIN BbIXOA NPOAYKTa peakumnm 80% OT TeOpeTUYECKOrO.

8. [aHbl cneaytoume opraHuyeckune selectsa: 6eH3on, To/1yon, 6pomb6eH30 U HUTPOBEH30.
PacnonoxuTe nx B NnopAgKe yBeNMYEHUA PeaKLMOHHON CMOCOBHOCTM B peakumm X10pMpPOBaHUA.
ObocHyiTe cBOM OTBET.

9. OcywecTBuTe NpespaLleHns:

CH3 — CH,Cl = CH; = CH; - CH;3Br - CH,Br - CH =CH - CgHg—~> CgHs — CH3
- n—6pomTonyon - n— bpombeH30MHaA KNcnoTa.

10. MNpun 6pomupoBaHum 8,4 r romonora 6eH30/1a, KOTOpPOE MNPOBOAMAOCHL B TEMHOTE B
npucytctemm FeBrs, Bbina nonyyeHa cmecb Tpex M30MepPHbIX MOHOBPOMNPON3BOAHbLIX 0bLet macco
13,93 r. YcTaHOBMTE COCTAaB UCXOAHOMO BELLECTBA M €ro BO3MOXKHOE CTPOEeHME (YeTblpe CTPYKTYPHbIX
dopmynbl)

JdomaluHee 3aaaHue No4
no teme «CnupTtbl U GEHONbI»

B somawHem 3agaHum no teme «CnupTbl M GeHobI» BCe 3ag4aHnNa oueHmnBatoTca no 1 6anny.

1.Hannwwute cTpyKTypHble GOpPMYAbl BCEX WM3OMEPHbIX cnnpToB coctaBa C3HS50H u
C4H90H. HazoBuTe X NO paunoHanbHOM K cucTemaTuyeckoit HomeHknatype IUPAK. OTmeTbTe,
KaKue 13 HUX ABAAIOTCA NepPBUYHbIMMK, BTOPUYHBIMWU, TPETUYHBIMM.

2.Kakue cnupTbl 06pasytoTca B pe3ynbTaTe WeNOYHOro rmaponamnsa: a)bpommcToro aTuna;
6)MogumcToro n3onponuna; B)XnopucToro nsobytmna? HanuwuTte cxembl peakuuii, pasbepute
NX MeXaHW3Mbl.

3.06bACHUTE, NOYEMY METUNOBbLIN CNUPT KUMWUT 3HAUYUTENbHO Bbiwe, Yem (GTOPUCTbIN
METW/I, @ TaKXKe 3TaH, XOTA MOJIeKynsapHble Beca ux 6am3ku. Yem obycnoBneHa xopoluas
PacTBOPMMOCTb B BOAE HU3LINX CMUPTOB?

4. HanuwuTte peakLmio NoNy4eHMA NMHAKOHa M3 aLLeToHa. Pasbepute ee mexaHU3MbI.

5.3anonHuTe cnegyoLyto cxemy npeBpaLLeHuni:

+
ByTeH-2 H.0,H " Cu,300 " 2[H], (Mg, Hg) " H 2S04, nae pes ..

6.HanuwuTte cxembl MNOAYyYEHMA CAEeAyHOWMX NPOM3BOAHbLIX BWHWJIOBOFO CAMpPTa:
BMHWNITMUIOBOrO 3dMpa, BUHMUMALEeTaTa. Kakoe NnpakTnyeckoe 3HaueHUe OHM UMEIDT?

7.Mpun B3anmopgencTeum byTaHoNa-1 ¢ M3OLITKOM METANNIMYECKOro HaTpUA BblAEAUACA
BOAOPOA, 3aHMMAKOWMK Npu H.y. obbem 2,8 n. Kakoe KonmyectBo BeliecTBa OyTaHona-1
BCTYNWAO B peakumio?

8.YcTaHOBUTE CTPOEHME MOAEeKynbl cnMpTa coctaBa C5H120, KoTopoe pearuvpyeT c
METaN/INYEeCKMM HaTpuem C BblaeNleHMem BoAopoda, nNpu aermapataumm  obpasyet
2-MeTunbyTeH-2, a NPy OKUCNEHUN AaeT KeToH coctaBa C5H100.

JdomalwHee 3aaaHue Ne 5
no teme «Anbgernabl U KETOHbI»

B nomalwiHem 3agaHnmn nNo Teme «Anbaernabl U KETOHbI» BCe 3a4aHUA oueHMBatoTcA no 1 6anny.

1.Hanuwwute cTpyKTypHble GOPMY/bl BCEX W3OMEPHbIX anbAernaoB M KeToHOB Gopmynbl
C4H80.Ha3zosuTte nx no HomeHknatype IUPAC



2.3 6yTMNOBOro CNMPTa U HEOPraHMYECKUX PeareHTOB MpPensoXuTe CXemMbl NOAyvyeHus : a)
Mac/isaHOro anbaernaa; 6) MeTunaTUIKeToHa.

3.Kako TMn peaKkunit Hambonee xapakTepeH ANA KAPOOHMABbHOM Trpynnbl aNbAerMaos u
KeTOHOB? [10 KAKOMY MeXaHM3MYy NPOTEKAIOT 3TU Peakumm?

4.3anon1HUTE CXeMbl NpeBpaLLeHnii. HasoBuTe Bce opraHNUYeckne coegmuHeHus:

CH, - CH,Br —M92Pup_ ~ _ oxcudomurena ,  _H0 .~ _Cut,
NaOH(H20) _ HBr . NH 20H

5.Bewectso C5H120 ob6nagaeT cneayloWMmMM CBOMCTBAMU: a) NPU OKUCNeHUM obpasyeT
npoaykT C5H100, pearupytowmii ¢ peHnnrnapasnHom; 6) npu gerngpataumm obpasyeT yrneBoLopos,
C5H10, ogHMM 13 NPOAYKTOB OKUCAEHUA KOTOPOro ABAAeTcA aueToH. KakoBo cTpoeHune coeanHeHumn
C5H120?

6.MpuBegnTe cxembl noaumepusaumun: a)popmanbgernga Ao napadopmanvaernga; 6)
YKCYCHOrO anbAervaa 4o napanbAernaa; B) KeTeHa 40 ANKETeHa.

7.MpeanoxunTe cxembl NPEBPALLEHNIA:

CH3CH, CH; CH; — CH3CH,-(OH)C(CN)- CH;

8.Kakoe KonuuectBo BellecTBa Gopmanbhernga COLEPNKUTCA B pacTBope obbemom 3 /. U
nnotHoctbto  1.06 r/mn, maccosasa gons H-CHO B KoTopom pasHa 20%?

JdomaluHee 3aaaHue No6
no teme «Kap60oHOBble KUCNOTbI»

B momawHem 3agaHum no teme «KapboHOBble KMCNOTbI» BCe 3afAaHuMA oueHuBatoTca no 1
6anny.

1. HanuwuTe cTpyKTypHble GOpPMYbl CAeAyOWUX COeANHEH U
a) NponMoHoBasA KUCNoTa  B) 2,3- AMMETWU/IOKTAHOBAsA KUCNOTA
6) cteapnHoOBas KUco0Ta r) stundopmumar

2. HasoBuTe cneaytolme coeanHeHnn
a) CH,-CH(CH,)-COOH 8) CH3-CH(CHs)-CH,-COOH
6) CIsC-COOH r) (CH3)sC-COOH
3. Ha3zoBuUTe KMCOTbI, MONYYalOLLME NPU OKUC/IEHUM CIeAyIoWMX BELLECTB
a) nsobyTnnosoro cnupTa
6) CH3-CO-CH,-CH3
4. OcywecTBuTe NpesBpaLleHne
CH3 —C(CH3) _ CH2 Ho0.Hp80, (A HCl p KON  ~  HO.HC)  py  HO.(HOD

5. MonyunTte aKpMAOBYIO KUCAOTY U3:
a) NponuNoBOro cnupTa
6) aTMNeHa
6. Pacnonoxurte cnegyowme KUCNOTbl B NOPAAKE YBEAUYEHUA UX CUbI
CH3COOH, CICH,COOH, BrCH,COOH, JCH,COOH
7. Hanuwute cTpyKTypHYto ¢opmyny BewectBa umetowero coctaB C3HgO, ecnm BogHbIn
pacTBOpP €ro MMeeT KUCAYI PEeaKUM0 a Npu HarpeBaHUMM ero HaTPUEBOM COMN CO LUENOYLIO
obpasyeTca 3TaH.
8. Kakoi 06bem YKCYCHOM 3cceHumn naoTHocTbio 1,070 r/mn Hago B3ATb AR NPUrOTOBEHUA
CTONOBOrO yKcyca o6bemom 200 ma v nnoTHocTbio 1,007 r/ mn ? MaccoBas 408 YKCYCHOM KUCNOTbI B
YKCYCHOWM acceHUMK paBHa 80% , B yKcyce-6%.

JdomalwHee 3aaaHue No7




no reme «KAMMUHbI»
B gomaluHem 3agaHnK No Teme «AMUHbI» BCe 3aaHKnA oueHuBatoTca no 1 6anny.

1. Kakne npogykTtbl 06pasytoTcA NpW BOCCTAHOBNEHUM N-HUTPOTONYONA B KUCIOW,
HEeMTPasbHOM U WenoYHoM cpege? OTBET MPOUNNIOCTPUPYITE YPAaBHEHUAMMN PeaKLUN.

2.  Yem obycnoBneHbl OCHOBHblE CBOMCTBA aMUHOB? KaK BANAIOT 3/1EKTPOHHbIE 3 DEKTbI U
NPOCTPAHCTBEHHbIEe GaKTOPbl HA OCHOBHOCTb aMUHOB? PacnonoxuTte B pAg no yBe/MYEeHUIo 3Ha4YeHUsA
KOHCTaHTbl OCHOBHOCTU K, coeAMHeHuA:

nponnaamMmuH, LI,VId)EHVI}'IaMVIH, dHUINH, N-HUTPOAHU/INH, aMMUaAK.

3. HanuwwuTte ypaBHeEHUA peaKunit 06pa3oBaHNA KpacUTeNen, ecim B KayecTse Anaso- U
a30COCTaBAAOLLEN UCNOJIb30BaTb CY/IbGaHWUIOBYIO KUCAOTY (N-aMUHOBEH30CYIbPOKUCIOTY) U
N,N-aumeTnnaHuNnH.

4. Hanuwwute ypaBHEHMA peakumm:

a) B-deHnn-a-anaHmHa c naTuxaopuctbim pocdpopom;

6) rMMuMHa c U3B6bITKOM MoaMeTaHa;

B) CEPMHA C TMAPOKCUMAOM Kanus.

K KaKMM Knaccam opraHMyYecKknx CoegMHEHNM OTHOCUTCA HEMPUH — BbICOKOTOKCUYHDBIM TPYMHbIN
aa;

+ -
CH,=CH— N(CH,),OH

KaKoBbl 3/1€KTPOHHbIE 3P PEKTbI aTOMa a30Ta B MOJIEKY e HEMpPUHA?
MPUMEHMUMO /M K HEMPUHY SMNMpPUYecKoe Npasuao MapKoBHUKOBA O HanpaBAEeHUN
npucoeaMHeHUA NPOTOHA NPU rMApPaTaLmUn aIKEHOB?

5. HanuwwuTe ypaBHEHUs peaKkunii, COOTBETCTBYIOLLMX CAeAyOLWEN CXeMe NPeBPaLLEHMIA:

HH O 1 Fe+HCl CHCHO HMi HRMOC,
@ W m"‘ — = —J"W

6. BblbupuTe oaHO BEpHOE 3aBepLlUEHME HE3aKOHUYEHHOM dpasbl:
«B npouecce ruaponunsa 6enka:
a) yMmeHbluaeTca Konnyectso cBoboaHbix  COOH-rpynn;
6) yBennumBaeTca Konnmyectso cBO6OAHbIX aMUHOrpynn;
B) pe3Kko nagaet pH pacTBopa;
r) obpasytoTca nenTuaHble CBA3U;
A) BblaenaeTca ra3oo0bpasHbIi a3oT.



INPUJIOKEHUE 2

7. OIIeHO‘leIe cpeacrea AJid MpoOBEeACHUSA HpOMe)I(yTO‘IHOﬁ aTrrecranmuu

HpOMe)KYTO‘-IHaSI arrecranus nUMECT OCJIBIO ONpCACIINTb CTCIICHb JOCTHIXXCHUA
3aIVIAHUPOBAHHBIX PE3YJIbTATOB O6y‘IeHI/IH IO JUCHUIINIMHE 3a OHpe,Z[CJ'IeHHHﬁ nepuon O6y‘leHI/IH.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:

Kon naaukaropa NHaukaTop 1OCTHKEHUS KOMITIETCHITUH

OIIK-1 CnocobeH NpUMEHSATh €CTECTBEHHOHAYYHBIE M OOIICHHXCHEPHbIC 3HAHHS, METOJIbI
MaTEeMaTHYECKOro aHaJI13a U MOJIEIMPOBAHUS B 00J1aCTH IPO(ECCHOHAIBHON 1eATEIbHOCTH

OIlIK-1.1 Hcnonp3yeT ecTecTBEHHOHAYYHbIE M OOILIEMH)KCHEpPHbIC 3HAHUS s
pelIeHUs] BOIPOCOB B IPO(DECCUOHAILHOM JISSITEILHOCTU
OIIK-1.2 [IpumeHsieT METOJbl MAaTEeMAaTHYECKOTO aHajlu3a W MOJCIUPOBAHUS IS

yIOpaBiI€HUS MPOM3BOACTBOM UM  KayecTBOM  HoJurpaduyecko u
YIIAKOBOYHOW IPOAYKLIUU

OIIK-1.3 ['oToBUT MaTepualbl U aHANU3UPYET AJISi COCTABIICHUSI HAyYHBIX 0030pOB,
yOIUKALMI, OTYCTOB




Kon WHauKaTop AOCTHKEHUS

O1eHOYHEIE Cpe€acTBa
HHAWKaTOopa KOMIICTCHI N

OIIK-1 CnocobOeH MpPUMEHSATh €CTECTBEHHOHAYYHBIE M OOIICHMH)KEHEpHBIE 3HAHMS, METOJbl MAaTEeMaTHYECKOr0 aHaJM3a M MOJEIMPOBAHUS B 00JacTu
1po¢eCCHOHATBHOMN NesITeIbHOCTH




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OIIK-1.1

Hcnonbs3yeT ecTeCTBEHHOHAYYHBIC U
OOIICHH)KEHEPHBIE 3HAHUS JIJIS
pEILICHHUS BOIPOCOB B
npodeccHoHaTBEHOM ASSITETbHOCTH

Ilepeuens meopemuueckux 60npocos:

1.Teoperndeckue npeacTaBieHusl B OpraHn4eCKOW XUMHH.

2.BasieHTHOE cOCTOsIHUE aTOMa yriiepoa. [ uépuau3anus u npocTpaHCTBEHHAs CTPYKTypa MOJIEKYI.
3. X1MHUYEeCKasi CBSA3b B OPraHUYECKUX MOJIEKYJIax.

4.N30omepust opranndeckux coeuHeHui. [onstue o konpopmanusx.

5.0OCHOBHBIE TPUHIUITIBI KJIACCU(UKALUN OPTaHUYECKUX COeTMHEHNH. DYHKIMOHATIBHBIE TPYIITIHL.
6.B3anMHoe BIMsAHNE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIE AP EKTHI.
7.Knaccugukanusi 1 MEXaHU3Mbl XUMHUYECKUX PEAKIIUI B OPTaHUIECKON XMMHH.

8.MexaHu3M peakiuy CBOOOIHO-PaIUKATBHOTO 3aMEIEHUS.

9.MexaHu3M IeKTPOPHUIBHOTO U HYKJICOPHIBHOTO MPUCOSTUHEHHUS .

10. Mexanu3m 31eKTpOGUIBHOTO U HYKJICO(PHILHOTO 3aMEIIICHHS.

11. AnkaHbl: CTPOEHHE, N30MEPHUS, CIIOCOOBI ITOITYUEHHUS.

12. Anxasbl: pU3NYECKHE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

13. AnKeHBI: CTpOEHHE, N30MEPHsL, CIOCOOBI IOIYyYECHHSI.

14. AnxeHsl: pU3NYeCKHE U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.

15. ANKUHBL: CTpOEHHE, U30MEPHUS, CIIOCOOBI MOJTYUEHHUS.

16. AnkuHbl: pU3NYECKHEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

17. AnxamueHsl: cTpoeHHe, H30MEPHsI, CIOCOOBI TTOTy4YeHUs], (PU3NYECKHe U XUMUIECKHE CBOWCTBA,
0COOEHHOCTH pPeakIMii MPUCOSTMHEHNS B IUEHAX C CONPSHKEHHBIMU CBSI35IMU, IPUMEHEHUE.

18. [{ukmoanmKkaHbl: CTPOCHUE, H30MEPHSI, CIIOCOOBI TTOTYICHHSL.

19. IuknoankaHsl:(hU3NUECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE.

20. ApoMaTHieckre COCIMHEHUS: CTPOSHHE, U30MEPHSI, CITOCOOBI TIOTYUCHHS.

21. ApoMaTH4ecKre COeJUHEHUs: (PU3NUECKUE U XMMUUECKHE CBOMCTBA, PUMEHEHHE.

22. MexaHu3MBbl peakyii MeKTPO(QUIFHOTO 3aMEIIEHHS B APOMAaTHIECKOM PSITY.

23. I'omonoru OeH3o1a: CTPOSHNE, XUMUYECKHE CBOUCTBA, CIIOCOOBI MOTy4YeHHs U IPUMEHEHHE.
24. TlpaBuia OpUEHTAIMN 3aMECTHTENEeH B OEH30JIbHOM KOJIBIIE.

25. OiHOATOMHBIE CIMPTHL: CTPOEHHE, N30MEPHS], CIOCOObI OTYYEeHHUSL.

26. OmHOATOMHBIE CIUPTHL: (PU3UIECKHE K XUMHIECKHE CBOMCTBA, TPUMEHEHHE.

27. MHOroaToMHBbI€ CITUPTHI: CTPOEHUE, H30MEPHs], CIIOCOOBI MOTyUeHUs, PU3UIECKUE U XUMHYECKUE
CBOWCTBA, IPUMEHEHHE.

28. OeHoJIbI: CTPOSHHUE, CIIOCOObI OTYYCHUSI.

29. ®eHobl: (hU3MYECKHE M XMMIUUECKUE CBOMCTBA, IPHMEHEHHE.
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30. Anpieruibl: KIIaCCU(PHKAIHS, N30MEPHS], HOMEHKIIATypa, METO/IbI TIOJTyICHHUSL,.

31. Anpaerunbl: GU3NYECKUE U XUMUIECKHE CBOWCTBA, IPUMEHEHHE.

32. Ketonsl: Ki1accuduKanysi, ©30Mepusi, HOMEHKIJIATypa, METOIbI IOTy4eHUS,

33. Ketonsbl: ¢pu3nyeckue 1 XUMHYECKUE CBOICTBA, IPUMEHEHHE.

34. [penenbHbIe KAPOOHOBBIE KUCIIOTHI: KIACCU(DHKAIHS, N30MEPHs], HOMEHKIIATypa, METO/IbI
TIOJTYYCHHUSL.

35. [penensHbIe KApOOHOBBIE KUCIOTHI: (PH3UMICSCKIE M XUMHYECKUE CBOMCTBA, TPUMEHEHHE.
36. OYHKIMOHAIBHBIC MPOU3BOTHBIE KAPOOHOBBIX KUCIIOT: CIIOKHBIC YIPHUPHI, AMHUIBI U HUTPIITBI
(cTpoeHHe, HOMEHKIIATYpPA, TOJTy4YeHHE, CBOMCTBA).

37. OyHKIIMOHATILHBIC TIPOM3BOAHBIC KAPOOHOBBIX KHCIIOT: aHTHAPHIBI M TaJIOTCHAHTHIPUIBI
KapOOHOBBIX KHCIIOT (CTPOSHUE, HOMEHKIIATYpPa, TOJTy4YeHHE, CBOHCTBA).

38. [luxkapOOHOBBIE KHCIIOTHI: TIOJTy4E€HHE, CBOMCTBA U TPUMEHEHHE.

39. Apomaruueckre KapOOHOBBIE KUCIIOTBI: MOJTYUCHUE, (PH3MICCKHE CBOMCTBA, CTPOCHUE U
XUMHWYECKUE CBOMCTBA.

40. HeripeienbHbIE MOHO- Y IMKapOOHOBBIE KUCIIOTHI: MOJTYYSHUE, CBOMCTBA M TIPUMEHEHUE.
41. AMUHOKHCIIOTBI: COCTaB, Kiaccu(UKalys, HOMEHKJIATypa, CTPOCHHUE, TTOTy4YeHHE, CBOMCTBA.
42. T'MApOKCHKHCIIOTHI: HOMEHKIIATypa, U30MEpHSl, TIOJTy4YeHHE U CBOMCTBA.

43. I'anoreHKapOOHOBBIE KUCIIOTHI: HOMEHKJIATYPa, METO/IbI ITOJTYIeHHsI, CBOHCTBA.

44. Anpaeruio- ¥ KeTOKUCIIOTHL: : MOTy4YeHre, CBOMCTBA U IPUMEHEHHE.

45. Amunbl anmudaTuyecKue: HOMEHKIIATypa MOJTy4YeHHEe U CBOMCTBA.

46. ApoMaTU4ecKre aMUHBI: TTOTy4YeHUE, CTPOCHUE U CBOICTBA.

1. TerepoumKINYECKHe COCIMHEHUS




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
OIIK-1.2 [IpumeHnsieT meTo bl Ilpumepnuie npakmuyeckue 3a0anus:

MaTEMaTHYECKOI0 aHAJIN3a U
MOJIETTUPOBAHUS [Vl yIIPABICHUS
MIPOU3BOJICTBOM U KaY€CTBOM
nourpaduIecKor ¥ ymakoBOYHOM
MPOAYKIIUH

1. TTo Ha3BaHMIO BEIIECTBA COCTABBTE €T0 CTPYKTYPHYIO (POPMYITY:
a) METWJIIUIIPONIUIYKCYCHAsl KUCIIOTa,
0) 3,4,5-TpuMeTnI-3-TUAPOKCULIUKIIOTEKCeH-5-0H-1

2. HazoBuTe coeiMHEHUS, CTPYKTYPHBIE (DOPMYIIBI KOTOPBIX IPUBECHBI HUXKE:

_c
a) 6) (CHs),CH — CH — COOH

NH,
HO SO

3. Hamumure ctpykrypHyto (Gopmyny uzomepa 2,2,5,5-TeTpaMeTWITEKCaHa, UMEIOIIETO B
KaueCcTBE 3aMECTHUTENICH MPU OCHOBHOM 1IE€TIH TOJBKO 3TUJIBHBIC PaTUKaIbL.

1. OxapakTtepu3yiTe CHocoObl TMepeAaud B3aMMHOTO BIHMSHHUS aTOMOB B CIEIYIOLIUX
OpPraHUYECKUX MOJIEKYyax:

a) CH3 - CH3 - COOH;

6) CH, = CH — COOH,;

B)

COCH

4, 3aKOHLII/ITe YpaBHCHUA peaKHHﬁ. HazoBure HUCXOJHBIC BEHICCTBA U IPOAYKTHI:
t
r) (CH3),S + CHgl ——>

1) (CH4CH,),S + H,0, %

®) H,C—CH, + HCOOH —=

5. C kakuMu U3 MepeUrCICHHBIX HIDKE PEareHTOB MOKET B3aUMOCHCTBOBATh MIPOITUH:
a) OpomHas Boja;
0) Boja;
B) TIOJIKUCIICHHBIN PacTBOP NIEPMaHTaHATa KU,




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UH/IMKaTOpa KOMIIETEHIHH
1) denou;
¢) BOJHO — aMMHa4HbIi pacTBop xyopuaa meau (1).

OIIK-1.3 I'oToBuT MaTepuainsl 1 ananusupyer | 1. [lpuBeauTe mpoMbIIITICHHBIE METOABI MTOIYYEHUS YTIICBOJOPOOB: a) OeH301a 0) ToIyoia B)

IUTSL COCTaBJICHUSI HAYYHBIX 0030POB,
myOIMKaIui, OTYETOB

ATUIOCH30J1a T') KyMoJIa (M30IpOonuIOeH30I1a) 1) CTUPOJIA.

2. [lonyunTe NEHTEH-2 U3 CIEAYIOIUX COEAUHEHUN:

a) 2-OpOMIICHTaH;

0) NeHTaHoM-2;

B) 2,3-1MOpOMIIEHTaH;

I) IEHTUH-2.

Hanummre ypaBHEHUS peakiuii, yKa)kKUTe yCIOBHUS MPOTEKaHUSI XUMUYECKUX IpoiieccoB. [Ipu
HaNMCaHUM YPAaBHEHHI UCTIONB3YHTE CTPYKTYPHBIE (POPMYIIBI OPTaHUYECKUX BEIECTB.

3. B pesynbraTe 030H0nMM3a yriaeBoaopoaa cocraBa CeHip momyunnu popmansaerun u Oyranuanib.
CocrtaBbTe CTPYKTYpHYIO (hOopMyITy YIIIeBOAOPOAa U HAMMMIIUTE YpaBHEHHE PEAKIIMHA 030HOIH3A.

4. U3 nponieHa ¥ HEOPTaHUYECKUX PEAreHTOB MPEAJIOKUTE CXEMY MOTYUCHHUS:

a) MpoIanona-2;

0) mpomnana;

B) mponanauona-1,2;

T') OJIUIIPOIUIICHA.

5. B pe3ynbraTe 030HO0MM3a yrieBogopoaa cocraBa CsHg momyunnu gpopmanbaerusi, yKCycHbIN
anpaerua u sTanauaib. CocTaBbTe CTPYKTYpHYIO (hOpMyITy yIiIeBOAOPOAA U HAMUIINTE YpaBHEHUE
peaKIy 030HOJN3A.




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTAMH, OKA3ATEJM U KPUTEPHH
OlLlCHMBAHHSA:

[IpomexyrouyHass arrecrals 1O JAUCHMIDIMHE «OpraHudeckass XuUMHsS» — BKIIIOYAET
TEOPETUYECKHE BOINPOCHI, MMO3BOJIIOIINE OLEHUTh YPOBEHb YCBOEHMs OOyYarOUIMMHCS 3HAHWM, U
NPaKTUYECKHE 33/1aHMs, BBIABIIONIME CTENCHb CPOPMHUPOBAHHOCTH YMEHMH U BIIAJICHUH,
IPOBOJUTCS B (popMe FK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oueHueanus IK3amena:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oydyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU INIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHsI, CBOOOIHO ONEpUpPYET
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX MOBBIIIECHHOMN CI0XKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamia) — oOyJaroniuiics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATUTUYECKHUX ONEepaIHsIX, IEPEHOCe
3HAHUI U yMEHUH Ha HOBbIE, HECTaHIapPTHbIE CUTYAllUH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiicss JIEeMOHCTPUPYET
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH: B XOZ€ KOHTPOJIBHBIX MEpOIPHUITUI
JIOIMTYCKAIOTCSL OIIMOKH, TPOSIBIISIETCS OTCYTCTBHE OTICIBHBIX 3HAHWH, YMEHUH, HaBBIKOB,
0o0yyaroIuiCcsl UCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIlUH.

— Ha OLICHKY «Hey/10BJIETBOPUTEIbHO» (2 Oaa) — 00yJarouuiics 1eMOHCTPUPYET 3HaHUS
He Oosiee 20% TeopeTHUecKoro maTepualia, JOMYCKAaeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEICHNUS U 00BICHEHUS WHPOPMAIINH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHBIE HAaBBIKU PEIICHUS MPOCTHIX 3a/1ad.



