MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

XUMUA OJIOTOPEAT'EHTOB

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypce 3
Cemectp 5

Maruauroropck
2023 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX
09.02.2023, mporokoin Ne 5 e
3aB. kadenpoii — WU.A. T'pumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

PaGouas nmporpamma cocraBicHa: (/;//
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK :

O.E.T'opnosa

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

/%/M )
/ B.III. T"angamoB



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUS IUCHUIUIMHBI «XHUMHS (JIOTOPEAreHTOBY» SIBIISCTCS: PAa3BUTHE Y
CTYJICHTOB JINYHOCTHBIX Ka4eCTB, a Takxke (popmupoBaHue MPo(hecCHOHATBLHBIX KOMIIETEHIIUHN B
cootBetcTBUU ¢ TpeboBanusMu ®I'OC BO no cniennansaocTu 21.05.04 IN'opHoe neno.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctunnuaa Xumus (JI0TOpeareHTOB BXOAMT B YacTh YUEOHOrO IjiaHa (OPMHUPYEMYIO
y4acTHUKAaMU 00pa30BaTeIbHBIX OTHOIICHH 00Pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

I'eonorus

Xumus

dusuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW JAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI Hay4HBIX UCCIICJIOBAHUIA

UccnenoBanue pyn Ha 000raTUMOCTh

®D10TalIMOHHBIA METO 00OTaIllCHUS

OO0oraieHue IIoJae3HbIX HCKOIIaeMbIX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOEHMS JAUCUMIUIMHBI (MOIYJs) «XuUMHS  (DIOTOPEareHTOB»
oOyJaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[T1K-1 CnocobeH caMOCTOSITENIbHO OpPraHU30BBIBaTh U MPOBOJIUTH HAYYHO-UCCIIEOBATEIbCKUE
paboThl B 00JIaCTH MOATOTOBKH K 00OTAIIEHUIO U NEpepadOTKU MUHEPAIBHOIO U TEXHOT€HHOTO
CBIpbS

IK-1.1 [IpoBomutr  maTeHTHBIE  HCCIEAOBaHUS,  OOpabOTKY W aHAIMU3
HayYHO-TEXHHYECKON MH(OOPMALIUU B PE3YIbTATOB HCCIEIOBAHUN

[1K-1.2 PykoBomuT rpynmoii pabOTHHUKOB TpPU HCCIEIOBAHUU CaMOCTOSITENbHBIX
TeM

IMK-1.3 CocraByisieT W 3alUINAaeT OTYCTHI W PErJiaMeHTBHl TI0  pe3yibTaTam
71a00PATOPHBIX M TPOMBINUICHHBIX UCTIBITAHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 166,6 akax. 4acos:
— aynutopHas — 162 akaj. 4acos;
— BHeayuTopHas — 4,6 akaJi. 4acoB;
— caMocTosTeNnbHas padora — 13,4 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast ) =
o | xouTakTHas pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bu KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B A . P Kon
S g © | caMOCTOATENbHON | ycIeBaeMOCTU U
JTACIUTUTAHBI 3 [ . | kommereHunu
O Q9 & padoThI MIPOMEKYTOYHOM
na6. | mpaxt. | € &
Tex. - [ MPAKT. [ =g aTTeCTaluy
3aH. 3aH. (U &
1. OOmwue mnpeacTaBiIeHUs O
(hroTanMoOHHOM METoAE
oborameHuss ¥ (IOTALMOHHBIX
peareHTax
CaMocCTOoATenbHOE
1.1 OOmue npeacraBieHUs o TIK-1.1,
u3ydeHue yueOHon .
0 (IOTAIMOHHOM METO/Ie 4 N VYcerHBIH ompoc. TIK-1.2,
W HAy4YHOU
oOorareHus TK-1.3
JIUTEPATYPHI.
VYerHbll onpoc.
Pemrenue 3amura
OMAIITHHX 337129 | JIADOPaTOPHBIX U
1.2 Hasnasenme " ! 10 TEME g I aiTI/l‘{IéCKI/IX TK-1.1,
KJacCUpHUKAIUs 4 P TIK-1.2,
«Homenknarypa paodoT.
(bIIOTaLIMOHHBIX PEareHTOB TK-1.3
OpraHUYECKUX IIposepka
COCTMHEHUID). penieHus
JIOMAIIHUX 33724
CamocrosrensHoe | YcTHBIH ompoc.
5 M3y4eHHe yueOHOH 3amura
U Hay4yHOH 71a00PaTOPHBIX U MK-1.1
JIUTEPATYPHI. MIPAKTUYECKUX .
1.3 PearenTsl cobuparenu 4 2/41 patyp p TK-1.2,
IMonroroBka k pabor. K-1.3
MPAKTHIECKOMY, IpoBepka '
nabopaTopHOMY peleHus
3aHSTHIO. JIOMAITHUX 3a/1a4
CamocTosaTenbHoe | YCTHBIN ompoc.
u3yyeHue y4eOHOH 3amura
U Hay4yHOH 71a00PaTOPHBIX U MK-1.1
1.4 PeareHTbl aKTHBaTOPHI, JIUTEPATYPBI. TIPaKTUYECKUAX .
4 2/41 TK-1.2,
JTUTPECCOPBI IToaroroka pabor. K-1.3
MPAKTHIECKOMY, IpoBepka '
nabopaTopHOMY peleHus
3aHSTHIO. JIOMAITHUX 3a/1a4




CaMOoCTOSITEIbHOE

VYerHbIl ompoc.

u3ydeHue y4eOHoH 3amura
U Hay4yHOU nab0paTOPHBIX U MK-1.1
4,
1.5 PeareHTs! perynsiTops! 4 421 HTCPATYPHI. TpAKTHHACCIHX MK-1.2,
IMoxroroBka pabor. K-1.3
MPAKTHICCKOMY, IIposepka '
nabopaTopHOMY pelieHus
3aHATHIO. JIOMAITHUX 3a/1a4
HUroro no pasaeny 20 | 48U | 4121
2. BzauMmoJeiicTBHE MHHEpAJIOB
C peareHTaMu
CamocrosTensHoe
u3ydeHue yueOHon
U HAyYHO VYerHbIi ompoc.
JIATEPaTypPhIL. 3ammTa
IMoaroroBka k 7Ta00paTOPHBIX U
2.1 Crofictsa MumHepasos, MPaKTUIECKOMY, MPAKTUIECKUX
BTMTONMC Ha  MpOmece nabopaTopHOMY pabor. TK-1.1,
N 6 4 3aHATHIO. Pemenne TIK-1.2,
B3aUMOJICHCTBUSL  UX C
Brimonaenue JIOMAIIHUX 3a/1a4. TIK-1.3
MUHEpaJlaMH
JIOMAIIIHETO IIposepka
3agaHus 110 BBIITOJTHEHHS
U3yYCHHUIO JIOMAIITHET0
KPHCTAJUTHYECKUX 3amaHus
peleTox
MHHEPAJIOB
5
CaMocToATeNnbHOE
M3y4eHne yueOHon
U Hay4yHO VYcerHslii onpoc.
JATEPaTypPHL. 3amuTa
IlonroroBka k 71a00PaTOPHBIX U
MPAKTHIECKOMY, MIPaKTHYECKUX
2.2 OcHoBHBIE  (DOPMBI 1a00paTOpHOMY paoor. IK-1.1,
B3aMMOJICHCTBUS pEareHTOB 4 221 3aHATHIO. Pemenne TIK-1.2,
C MUHepanaMu Brinmonnenue JIOMAIIHUX 3a/ad. TK-1.3
JOMAIIHEeTO Iposepka
3a7aHus 10 BBITIOJTHEHUS
N3yYCHUIO JIOMAITHETO
KPUCTAILTMYECKUX 3aJaHus
penIeToK
MHUHEPAaJIOB
HWroro no pazaeny 10 | 221 4
3. VYrieBogopoast Kak
(II0TaIMOHHbIE PEareHThl
CamocTosTenbHOe
u3yueHue y4eOHOH
7 HAyYHO
3.1 Crpoenne, cBoiicTBa HTCPATYPBL. 3amuTa
ITogroroBka k
MpeaeIbHBIX 1a00paToOPHBIX U
MPaKTUIECKOMY,
yrieBosopooB.  CriocoObr 1a6opaTopHOMY MIPAKTHUECKUX MK-1.1,
MOJIy4EeHUs] U INpUMeHeHue| 5 6 2 6 pabor. IK-1.2,
3aHATHIO.
MpeIeNbHbIX Pewmenme IIposepka IK-1.3
VIJIEBOAOPOJOB B KayeCTBE OMALIHIX 3734 penieHus
(hroTopeareHTOB JIOMAIIHUX 3a7a4.
o TeMe
«30mepust
OpPTaHUYECKHX

COEIMHEHUIY.




CaMocCTOosTeNbHOE
u3yucHHe y4eOHOMH

Y HAY9IHO
. JIUTEPaTypHL.
3.2 CtpoeHue u cBoOiicTBa paryp 3amura
IloaroroBka k
STHJICHOBBIX JTab0paTOPHBIX U
MPAKTHIECKOMY,
YIJIEBO/IOPOJIOB. HAGODATODHOM MPaKTUYECKUX IK-1.1,
IIpuMmeHeHUE STUIEHOBBIX 4 2/21 6 PATOPHOMY paboT. IK-1.2,
JIEBOIOPOJIOB UL SATATHIO. IIposepka MK-1.3
yr p Pemienue POBCP '
MIPOM3BO/ICTBA peleHus
JOMAIIHUX 3a/1a4
(oTopeareHTOB JIOMAITHUX 33/1a4.
0 TeME
«3omepust
OpraHUYECKUX
COEJIMHEHUI».
. CaMmocrosTensHoe
3.3 Crpoenue, cBoiicTBa .
M3y4eHne yueOHon
apoMaTH4eCKUX W HAVIHOM
yrieBoopoioB.  CriocoOsbl e };T o TK-1.1,
MOJY4YEHUs] ¥ INPUMEHEHHE 6 2/21 patypbl IK-1.2,
IloaroroBka k
apoMaTHYeCKUX TK-1.3
MPAKTHIECKOMY,
YIJIEBOJIOPOJIOB B KauecTBE
1a00paTOpHOMY
(hroTOpeareHToB
3aHSATHIO.
Hroro no pazpeny 16 | 6/41 12
4, Kucnoponconepsxariue
OpraHUYECKHE COCIUHEHHS KaK
(ITOTAIMOHHBIE PEAreHTH
CaMmocrosTensHoe
u3ydeHue y4eOHoMH
. 1 HAy4IHOH
4.1 CrpoeHue u cBoiicTBa e >;T o
CITUPTOB. Croco0bl Hoargmﬁa K TIK-1.1,
MOJy4YeHUs] U TpPUMEHEHHe 4 2/21 VYerHbll onpoc. TK-1.2,
MPAKTHIECKOMY,
CITUPTOB B KadecTBe TIK-1.3
1a00paTOpHOMY
(hoTopeareHTOB
3aHSTHIO.
Brinmonnenue
KypCOBOH paboTHI
CamocrosTenpHoe
u3yueHue y4eOHOH
4.2 CrpoeHue W CBOMCTBa Y HAYIHOH
KapOOHOBBIX KHCJIOT. JIUTEPATYPHI. K-1.1
Crnoco0pl  IOJIYYEHHS U ITogroroska k . .
i 6 2 4 A VYerHslii onpoc. [K-1.2,
MPUMEHEHUE KapOOHOBBIX MPaKTUIECKOMY, K-1.3
KUCIIOT B KavyecTBe 1ab0paTOPHOMY '
(hroTopeareHTOB 3aHATHIO.
Brinonxenue
KypCOBOH pabOTHI
CamocTosTenbHOe
u3yueHue y4eOHOH
. Y HAYy9HOH
4.3 CrtpoeHue u CBoOiicTBa JmTe}a,; .
3(upoB. CriocoOsr PATYPBL. MK-1.1,
IToaroroBka k o
MOJIy4EHUs] U TPUMEHEHUS 4 2/21 VYeTHBIl onpoc. IK-1.2,
MPAKTHIECKOMY,
3¢upoB B KauecTBe IK-1.3
1ab0paTOpHOMY
(moTopeareHToB
3aHATHIO.
Brimonnenue
KypCcOBOH paboThI
Uroro no pazaeny 14 | 6/41 4




5. Cepocoaepxariue
OpPTraHUYECKHE COCIUHEHUS KakK
(IIOTAIMOHHBIC PEareHThI

5.1 Crpoenue u cBoiicTBa

CaMoCTOATETLHOS

THOJIOB [Mpumenenue u3ydeHune yaeOHon MR-1.1,
’ p 4 i yHee YcrHblii onpoc. TK-1.2,
THOJIOB B KauecTBe Y HAy4IHOH K-1.3
(bIIOTALIMOHHBIX PEareHTOB JIUTEPATYPHI. '
5.2 CrpoeHre u CBOWCTBa
CamocrosTensHoe
cynb($OHATOB U Cynb(haToB. MBVICHIE VIeOHOI MK-1.1,
ITpumeHenue cynbhoHATOB 4 2/21 v yaes VYcTHsIii onpoc. IK-1.2,
W HAy49HOH
U Ccynb(aToB B KauyecTBe TK-1.3
JIATEPaTypPhIL.
(ITOTAIIMOHHBIX PEareHTOB
5 CamocrosTensHoe
5.3 Crtpoenue u cBoiicTBa U3yucHHe y4eOHOMH
kcantoreHaroB. CrocoObl 1 HAy4IHOH TIK-1.1,
MOJYYEeHUS ¥ TMPUMCHCHHE 6 221 4 JIUTEPATYPHI. VYcrHslit ompoc. TK-1.2,
KCaHTOI'€HAaTOB B KaueCTBE IloaroroBka k TK-1.3
(ITOTAIIMOHHBIX peareHToB MPAKTHIECKOMY
3aHATHIO.
5.4 CrpoeHue u cBOHCTBa
CamocrosTensHoe
mutnodocdaros. CriocoObI o TIK-1.1,
u3yueHue y4eOHOH .
MOJIy4eHUs] U IpPUMEHEHHe 4 2/21 N VYeTHBIl onpoc. TK-1.2,
W HAy4IHOH
TUTHO(OCHATOB B KAUECTBE TIK-1.3
JIUTEPATYyPHI.
(bIIOTALIMOHHBIX PEareHTOB
HWroro no pazneny 18 | 6/61 4
6. AzoTconepxaiye
OpPTaHWYECKHE COCIUHEHUS Kak
(hI0TallMOHHBIE peareHThI
CaMmocrosTensHoe
u3ydeHune yaeOHon
U Hay4yHOH VYcrHslii onpoc.
N TK-1.1,
6.1 CrtpoeHue u cCBoOiicTBa 2 2 JUTEPATyPBHI. 3amura K-1.2
aMHUHOB IloaroroBka k 71a00paTOPHBIX K 1' 3’
MPAKTHIECKOMY, paodoT. '
1a00paTOpHOMY
3aHSATHIO.
CaMmocrosTensHoe
M3y4eHHe yueOHOH .
6.2 CriocoOsbl mosrydeHus: u qu Ha 3:0171 Y CTHBIIH onpoc.
H. UMEHEeHHE aMi[I{—IOB B uTe }EIIT Bl 3amura TK-1.1,
P 5 2 2 4/2,81 PaATYPEL 1ab0paTOPHBIX U TIK-1.2,
KayecTBe  (PIOTAIMOHHBIX TToaroroBka k
MPaKTUYECKUX MK-1.3
peareHToB MPAKTHIECKOMY,
pabor.
1ab0paTOpHOMY
3aHSTHIO.
CamocTosaTenbHOoe
M3yYeHHE yU4eOHOU
6.3 Hutpocoenunenus. yqn Ha 3:0171
CriocoObl  moyiydyeHuss U e };T o TK-1.1,
MIpUMEHEHUE 12,4 PaTyphl. VYcrHBIH ompoc. TIK-1.2,
. IToaroroBka k
HUTPOCOECTUHEHUN BO TIK-1.3
MPAKTHIECKOMY,
norarum
1ab0paTOpHOMY
3aHSTHIO.
Uroro no pazneny 4 4 42,81 | 12,4

7.  PeareHTBHI-pEerynsaTOpel H
TEXHOJIOTHH IIPUTOTOBJIEHUS
peareHToB




7.1 PeareHTbI-Ienpeccophl.

Heopranuveckue ;aMZELZHTeZEEEE TIK-1.1,
JIETIPECCOPBI. 2 2 1 i yHee VYerHblit onpoc. TK-1.2,
Y HAy4IHOH
BricokomornekynspHbIe TK-1.3
JIATEPaTypHL.
OpraHHYecKHe JeIPECcCOpPHI
7.2 PeareHTBHI-aKTHBATOPBI. CaMocTosTenbpHOe
XapaKTepucTHKa OCHOBHBIX 2 2 H3yYeHHe We?HOH Verssii ompoc. IK-1.2,
aKTHUBATOPOB. MeXaHU3MbI U Hay4yHOU TK-1.3
JICUCTBHUS aKTUBATOPOB JIATEPaTypPhIL.
7.3 TexHomoruu I/iaMZEI;(;HTeZgEg; TIK-1.1,
MPUTOTOBJIEHUS] OCHOBHBIX 4 4 4 v yaes VYcTHsIii onpoc. IK-1.2,
W HAy49HOH
(bIIOTALIMOHHBIX PEareHTOB TK-1.3
JIATEPaTypPhIL.
Hroro no paszueny 8 8 4 1
Hroro 3a cemectp 90 |36/241|36/4,811| 13,4 320
36/4,8 .
Hroro no aucnumnnuae 90 |[36/24U 13,4 3a4eT ¢ OLEHKOMI

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce npenogaBaHus AUCHUIUIMHBL «XHMHSA (IIOTOPEAT€HTOB» IMPUMEHSIOTCS
TpaZMLIMOHHASI U NHTEPAKTUBHAS TEXHOJIOIHH.

VYcBOeHHE AMCUUIUIMHBI JOCTUTAETCS B XOAE ayIUTOPHBIX 3aHATUH W BbINOJIHEHUS
CTYACHTAMH pa3JIMYHBIX BHJOB CAMOCTOATENBbHOW paboThl. JleKmMM TPOXOIAT Kak B
TPaJULMOHHON (opMme «iekuusi-uHpopManus», Tak U B (opMe <«JICKIUSA-TUCKYCCHS» U
«CEeMHUHAp-IUCKYCCUsD» C LENbI0 KOJUIEKTUBHOTO OOCYXXICHHMS BOIpOCa, MpobOieMbl (3apaHee
BBIHECEHHBIX MPENOAAaBaATEIEM Ha 00CYKIEHHUE) U MEXKTPYIIIOBOIO AUAJIOra.

JIeKIIMOHHBIN MaTepuall 3aKperisieTcs B X0A€ NPAaKTUYECKUX U J1a00paTOpHBIX padboT, Ha
KOTOPBIX BBINOJHAIOTCS T'PYIIOBbIE MM MHIUBUAYaJIbHbIC 33JaHUs 1O MpoiaeHHoN Teme. Ha
7a00paTOPHBIX 3aHATHSAX CTYACHTBHI OBIIAJCBAIOT SKCIEPUMEHTAIBHBIMU TPUEMaMU PaOOTHI,
y4daTcsi CaMOCTOSATENIBHO IIPOBOJIUTh OPraHMYECKHE CHHTE3bl M HCCIIEAO0BaTh CBOMCTBa
(i10TaMOHHBIX peareHToB. JIabopaTOPHBIN MPAKTUKYM BBIOJIHSETCS C LIETbI0 MPUOOpPETEHUs
IPAaKTUYECKUX HABBIKOB 10 M3YYEHUIO (PU3MUECKUX, (PU3MKO-XMMHUYECKHUX CBOWCTB OCHOBHBIX
(JIOTAalIMOHHBIX PEareHTOB, O3HAKOMIIEHUS C COBPEMEHHBIMU METOJMKAMM HACHTU(UKALUU
(y10TOpEeareHToB, OIpEeNieHUs] B HUX OCHOBHOI'O BEILIECTBA, OYMUCTKU OT mnpumeceid. Ilpum
IIPOBEJCHUH JIa0OpAaTOPHBIX PadOT CTYAEHTHI JAOJKHBI HAYYUThCsl paboTaTh Ha Jab00paToOpHOM
000pyIOBaHUH, YMETh MPaBHJIBHO OPraHU30BbIBATH IKCIHEPUMEHT, SICHO U TOYHO OINHUCHIBATh
npoBeJeHHbIe onbIThl. Ilpu mnpoBeneHuu 1a0OPAaTOPHBIX 3aHATHH MCIOJIB3YETCS METOA
KOHTEKCTHOTO OOYY€HHs, KOTOPbIil MO3BOJISIET YCBOMTH MaTepHaj IyTEeM BBbISBICHHS CBs3ei
MEX/1y KOHKPETHBIM 3HAaHUEM U €r0 IPUMEHEHUEM.

IIpy npoBeneHMM NPAKTHYECKUX 3aHATHH HcHosb3yercss MeTon «Onepekaromein
CaMOCTOSITENIbHOM paboThI», KOTOPBIN 3aKI0YAeTCA B U3yUYE€HUE CTYJEHTaMH HOBOI'O MaTepuaia
JI0 €r0 U3JI0’KEHHS IIPenojaBaTesieM Ha JIEKLUH U JPYTUX ayAUTOPHBIX 3aHATHSIX.

BaxkHpiM 3Tanom wW3y4eHHs IJUCHUIUIMHBI M CaMOCTOSITENIbHOM pabOThl CTYAEHTOB
SBJISICTCS  BBIMOJIHEHUE KypcoBOMl paboThl. BeimonHeHne KypcoBoil paboThl  JOJKHO
o0OecrieunBaTh HE TOJIBKO 3aKpeIyIeHWE MPAaKTUYECKUX HABBIKOB W YMEHMM, HO M BBIPAOOTKY
HAaBBIKOB CAMOCTOSATEIILHON MCCIIeIOBATEIHCKON paOOTHI.

CamocrodTrenbHass paboTa CTYJEHTOB CTUMYJIHPYET CTYAEHTOB K CaMOCTOSATEIbHOM
npopaboTKe TeM, B IIPOLIECCE BBHINOJHEHUS MHAWBUYaJIbHBIX JOMAIIHUX 3aJaHH, B IpoLecce
BBITOJIHEHUS KypCOBOM pabOThI U MpH MOATOTOBKE K MPOMEXKYTOUHOM aTTecTanuu. Pe3ynbraTsl
YCBOEHHUs MaTepuana MpoBepsoTcs B (GopMe dK3aMeHa W 3allluThl KypcoBOW paboThl B 5
ceMecTpe.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Apremenko, A.M. Oprannyeckas XUMHS JUIsl HEXUMHUY. HAMMPABICHUHU MOATOTOBKH
[DnexTpoHHBIH pecypc]: ydeOHoe mocobue. — OBC «Jlawb», 2013.- Pexum npoctyma:
http://e.lanbook.com/books/.

2. Oranecsin, D.T. Oprannyeckas xumust [ Tekcr]: yueOHuK. — M.: Akagemus, 2011. 432
c. — (Beicmee mpodeccnonansaoe odpazosanue). — ISBN 978-5-7695-6903-6.

0) lomotHuTeIBLHASI TUTEPaTypa:
1. Apremenko A.U. Oprannyeckas xumus [ Tekct]: yueOHUK.- 6-¢ u3a. — M.:


http://e.lanbook.com/books/

Beicmas mixona, 2007. — 556 c. [ ISBN 5-06-003834-7, 978-5-06-003834-7.

2. llIabaposg, FO. C. Opranndeckas xumus [ DneKTpoHHBIN pecypc]. U3narenscTBo: JlaHb,
2011 .01 848 c. ISBN: 978-5-8114-1069-9. — Pexum nocryma: http://e.lanbook.com/books/

3. IOpoBckas, M.A. OCHOBBI OpraHUYECKON XMMHH [DJICKTPOHHBIA pecypc]: yueOHoe
nocobue WM3parenbctBo: “bunom. JlaGoparopus 3nanmii”, 2012 r.[1 236 c. — ISBN:
978-5-9963-0204-8. — Pesxum mgoctyna: http://e.lanbook.com/books/

4. Tepenun, B.I1. [IpakTukym mo opraHudyeckoi xumuu [ DiekTpoH.pecypc |: yueO.
nocobue. — DBC «Jlaub», 2012. — Pexxum noctyma: http://e.lanbook.com/books/.

5. Opranunueckass xumus [Tekcr]: yue6 mocobue. Yacte 1 /T. M. Kymukosa, X. S1.
I'mpesas, JI. B. Uyniposa, 3. P. Myminuna. — U3gaTenbcTBo: MarHuTOropck. roc. TEXH. YH-Ta UM.
I'.1. Hocosa, 2009. — 162 c.

6. KynmukoBa, T.M. Opranuueckas xumus [Tekcr]: yued mocobume. Yacts 2 / T. M.

Kymukosa, X. 4. I'upesas, JI. B. Uynposa. — 3narenscTtBO: MarHUTOropcK. roc. TEXH. YH-Ta UM.
I''". Hocosa, 2010. - 91 c.

B) MeToanyeckune yKazaHus:

1. T'opnosa O.E. JIaGopaTtopHbIii MPAKTUKYM I10 JUCHUTUINHE «XUMHsI IIOTOPEareHTOBY
JUTSL CTyJIeHTOB, oOydatomuxcs mo HampasieHuto 130400 — «[opHoe neio» CHerualbHOCTH
130405 - «OoboraiieHue TMONE3HBIX HCKOMAEMBIX» OYHOW M 3a04HOU ¢opM oOydeHwus. -
Marnutoropck: MI'TY, 2016. — 50 c.

2. T'opnosa O.E., OpexoBa H.H. Meronnueckue ykazaHusi 10 BBINOJIHEHHIO KypCOBOM
paboTel 10 aucHUIUTMHE “XuMUs (IOTOpEareHToB” Ui CTYINeHTOB creruanbHocTH 130405
THEBHOM 1 3a04HOM popm oOyuenus. Marauroropck: MI'TY, 2014. - S1c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:
http://e.lanbook.com/books/. 1. Apremenko, A.M. Opranndeckast XuMust JUIsI HEXUMUY.
HaIPaBIICHUH MMOATOTOBKH [ IEKTPOHHBIN pecypc]: yuebHoe mocobue. — IBC «Jlanby, 2013.

http://e.lanbook.com/books/ 2. 1lTa6apos, 0. C. Opranudeckast Xumusi [ DIEKTPOHHBIH
pecypc]. U3parensctBo: Jlanb, 2011 1.1 848 c. ISBN: 978-5-8114-1069-9.

http://e.lanbook.com/books/ 3. IOposckas, M.A. OCHOBBI OpraHWYECKOW XHMHH
[DnexTpoHHEIH pecypc]: yaebHoe mocobue M3narenscTro: “bunom. Jlaboparopust 3Hanmii”, 2012
r.[] 236 c. — ISBN: 978-5-9963-0204-8.

http://e.lanbook.com/books/. 4. Teperun, B.I1. TIpakTukyM 1O OpraHUYECKOil XUMHH [
DnexTpon.pecypc |: yued. mocooue. — DbC «Jlanby, 2012.

IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne noroBopa Cpok neiicTBUS JTUICH3UH
7Zip c¢B000IHO pacapocTpanseMoe 110 0eCcCpOYHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

IIpogdeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HazBanue kypca Ccpuika
HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKas URL:
cucremMa — Poccuiickuii MHAEKC HayYHOTO LIUTUPOBAHMUS '

https://elibrary.ru/project risc.asp

(PUHII)

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



http://e.lanbook.com/books/
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http://e.lanbook.com/books/
http://e.lanbook.com/books/
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Nudopmanmonnas cucrema - Enunoe
OKHO JIOCTyNa K HWHOOPMaIMOHHBIM
Poccuiickas I'ocynapcreBennas
oubsmoreka. Karamoru
DNEKTPOHHBIE PECYpPChl OUOIMOTEKH
MI'TY um. I'.'11. HocoBa

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIf)

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

https://www.rsl.ru/ru/4readers/catalogues/

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue ayqutopun OcHalleHUE ayAUTOPUH

JlexuvoHHas aynuropus MynbTUMEAUIHBIE CPEACTBA XPAHEHMS, IEepefadyd |
npeJcTaBieHust UHGOpMaIuu.

JIaboparopus (aya. 09) 1. JlTabopaTopHasi yCTaHOBKA ISl IIEPETOHKH KUKOCTEH.

2. JTaboparopHasi ycTaHOBKa JUIsl U3y4eHUsT GU3HUIECKOM aficCOpOITUN.

3. JlabopaTopHast yCTaHOBKA IS ONIPEEeIICHHS BA3KOCTH.

4. Becbl TEXHUYECKHUE.

KommbrotepHsiii kitace [lepconanbhbie kommbioTepsl ¢ maketom MS Office, ¢ Beixogom B
WuTepHeT M C JOCTYIOM B DJIEKTPOHHYIO HMH(DOPMAIIMOHHO-00pPA30BaTEIbHYIO CpEeay
yHHUBepcHuTeTa. YueOHble (puiabMbl «DIOTAIMOHHBIE PEareHThl HAIPABICHHOTO JACWCTBUS LIS
nepepaboTKU ~ MHUHEPaIbHOrO  ChIpbs»,  «PeareHTHble  oTaeneHUs  (IIOTAIIMOHHBIX
oboraruTebHBIX (HadbpuK», «DI0TaAMOHHOE 00OTAIIEHUE ITOJIC3HBIX HCKOIACMBIX ).

AynuTopun sl CaMOCTOSTEIBHON pabOThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJIbl
oubmuoreku I[lepconanbubie KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTepHET U €
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA

[Ipunoxenne 1
6. YueOHO-MeTOANYeCKHe o0eclieYeHHe CAMOCTOSITeIbHOI padoThl CTY1eHTOB

[To mucnummHe «XuMust GIOTOPEareHTOBY MPEyCMOTPEHA ayAUTOPHAs U BHEAYTUTOPHAS
caMoCTOsTeNIbHas paboTa 00ydJaroIMXCs.

BaeaynuropHas camocTosiTenbHasi paboTa CTYACHTOB OCYIIECTBISIETCS] B BUIE€ TTOATOTOBKH
K J1abOpaTOpHBIM M TPAKTUYECKUM 3aHATUSAM, IOATOTOBKE K KOHTPOJIBHBIM paboTam,
BBINTOJIHEHHS KYPCOBOH paOOTHI.

Bunasl camocTosaTenbHOM paboThl (00bEM 4acoB, OTBOJUMBIX Ha CAMOCTOSATENBHYIO paboTy
no yue6HoMy 1uiany — 11,4 gacoB):

1. CamocTosATeNbHOE N3YUYeHUE YUeOHOM TUTEepaTyphl —2y4aca
2. [loaroroBka k 1a6OPaTOPHBIM 3aHATUSIM
—2 yaca
3. IloaroToBKa K MPAaKTUYECKUM 3aHITHAM — 2 4aca
4. BeinonHeHue KypcoBoi paboThl — 5,4 yacos

Ilpumepnvie sapuanmaol mecmogvlx 3a0aHUIL:
Bapuanrt 1

1. 3akonuute onpenencHUe.
H3omepol — 3710. ..


http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

2. Hanwumute cTpyKkTypHbIe (POPMYIIBI M HA30BUTE 110 CUCTEMAaTHYECKON HOMEHKIIATYpe BCE

M30MEPHI renTaHa.

3. 3akoHYHTE Ompe/eIieHuE.
T'emepoyuknuyeckue coeOuHenuss — 310. ..
[Ipusenute 1-2 npumepa.

4. HanummTe CTpyKTYpHBIE (OPMYIIBI COEAMHEHUIA:
a) 2-3Tun-2-0yren-1-om;

0) MeTHII()CHUIKETOH;

B) 3,3—aumeTmi-1-0yTuH.

Bapuant 2

1. 3akoHuuTe ompeeIcHueE.

T'omonoeu —s370...

2. Hanmummre cTpykTypHBIE (POPMYIIBI U HA30BUTE M0 CUCTEMATUISCKOM HOMEHKIIATYPE BCE
M30MEPHI aMHIIOBOTO CIIUPTA.

3. 3axkoHYUTE OIpEJIEICHHUE.

Ayuxnuueckue coeOuHerus — 3T0. ..

[Tpusenure 1-2 npumepa.

4. HanummuTte cTpyKTypHBbIE (GOPMYIBI COSTUHEHUN:

a) METHJIPTUIIAMUH;

0) 4,5-TuapPOKCH-3-METHI-2-TICHTAHOH;

B) 2,3-nuMeTHi-2-0yTeHOBas KHCIIOTA.

Bapuant 3

1. .3akoHuuTe ompenecHue.

T'omonozuyeckuii psao— 310...

2. Hammmure cTpyKTypHBIE (OPMYJIIBI U HA30BUTE TI0 CUCTEMATUICCKOW HOMEHKIIATYPE BCE

M30MEepHhI TeKCeHa.

3. 3aKoHYHUTE ONpe/IEIICHHE.

Anuyuxnuueckue coeOuHenuss — 3T0. ..

[Tpusenute 1-2 mpumepa.

4. Hanmummre CTpyKTypHBIE (DOPMYITBI COSTUHEHMI:
a) n300yTUI0EH30T;

0) 4-6poM-5,5-TuMeTHII-2-TeKCeH;

B) 2-MeTWII-3-3THII-3-TICHTEHAIb.

Bapuanr 1

1. YkaxxuTte MOJIEKYJISIpHYIO (GOPMYITY MPEAETbHOI0 OAHOATOMHOIO CIIUPTA
1) C3HgO; 3) CoH40;

2) CsH120 4) C3HsO

2.Kakoe 13 nepeqncIeHHbIX BEIIECTB HE COACPKUT KapOOHUILHOM IPYTIIIbI
1) MmypaBbHHas KHCIIOTa 3) aTaHon

2) hopmanbaeruy 4)yKCyCHBIN allbJIeru]l

3. HazoBuTe BemiecTBo

CH3-CH-CH,-CH-CH;
I |

OH CoHs
1)2-3TunmnenTtanoin-5 3) 3-MeTuireKcanou-5
2) 4-3TuNneHTanoN-2 4) 4-MeTUITEKCaHO -2

4.C noMoIIbI0 KaKoi peakliiy HeNb3s MOJYyYUTh KApOOHOBYIO KUCIIOTY
1) okucneHue anpaeruaa

2) TUAPOIN3 CI0KHOTO dupa

3) BoCCTaHOBJICHUE aJIbJIETH/IA

4) OKHCJICHHE aJIkaHa



5. JlonuiuuTe ypaBHEHUE XMMUYECKON PEAKIUU U YKAXKUTE €€ Ha3BaHUE

H+, Hg2+
HC=CH+H,0 —»

1) peakuust Baruepa 3) peakuus Kyuepona

2) peakuus 3eTUHCKOTO 4) peakmus Bropia

6. CKOJIbKO TMepEUYHCICHHBIX BEMIECTB PEarupyeT ¢ dTaHaJIeM: MypaBbUHAs KHCIIOTA, BOJIOPO/I,
[HAHOBOIOPO/I, MarHHM, TUAPOCYIbGua HaTpus, ruapokcua meau( 1)

l)Tpu 2)uereipe  3) maTh  4) WeECTb

7. MbUIO TIpeICTaBIIIET COOOM

1) cnoxHbIi 2Qup BeICIIEH KapOOHOBOW KUCIOTHI

2) CIOXKHBIN hUp TIUIEpUHA

3) HATPUEBYIO COJIb BBICIIEH KAPOOHOBOW KHCIIOTHI

4) cMech BhICIIUX KapOOHOBBIX KHCIIOT

8. Kaxkoit 06eM Boopo/ia (H.y.) BRIISIUTCS py B3auMoaeiictBuu 0,1 MOJIb 3TaHOIIA C U30BITKOM
METAIITNYECKOTO HATPUS

1)2,24 n 3)3,36n

2) 1,127 4)4,48 n

9. B cxeme mpeBpalieHuil : 3THH — X —YyKCYCHas KHCIIOTa BEIIECTBOM «X) SIBIISCTCS

1) aTanon 3) sTuineH

2)sta”ane  4) sTUNALETAT

Bapuant 2

1. Ykaxute Qopmymy npeneabHOl 0JHOOCHOBHOM KapOOHOBOM KHCIOTHI
1) C3HgO3 3) C4HgOo

2) C2 HgOs 4) C3HgO2

2. MeXKIIacCOBBIM H30MEPOM aJIbJICTHIIOB SIBIISIOTCS

1) xkapOOHOBBIE KUCTIOTHI 2) KETOHBI

3) cioxHbIe YPUpPHI 4) ciupThI

3. ITosmyunTh peeNbHBIN OJHOATOMHBIN CIIUPT MOKHO
1) okucnenueM aabaeruaa

2) srepudukanreit KapOOHOBON KUCIOTHI

3) OKHCTIEHUEM aJKeHa

4) rugpoTanuen aakeHa

4. Kakoe BeleCcTBO HE POSBIISAET KUCIOTHBIX CBOMCTB

1) CH;OH 3) C17H35-COOH

2) CeHsOH 4) CH3-COH

5. Jlonumure ypaBHEHUE XUMUYECKON peaKIIui U YKaKUTE €€ TUI
H+

CH3-CH,-COOCH3+H,O0 —»

1) ruaparanus 3) ruapupoBaHue

2) ruapoau3 4) neruaparanus

6. [lepBUYHBII CIUPT MOXKHO MOJIy4aTh

1) oxuciennem nponaHas

2) ruzpatanmen mporeHa

3) BoccTaHOBIIEHUEM OyTaHalIs

4) oxucnenueMm OyraHa

7. CKOJIBKO IEPEUUCICHHBIX BEILIECTB PEArHPYIOT C YKCYCHOM KUCIoTo: riuapokcuy xenesa (111),
npomnaHoi — 1, HUHK, XJI0p (B MPUCYTCTBUU KaTajau3aTopa), KapOoHAT HaTpus, GopMaibaerua
1) Tpu 3) nAathb

2) ueThIpe 4) mecthb

8. Kaxoii 00bemM xiopa (H.y.) morpedyercs [uist xsiopupoBanus 6,0 T yKCYCHOM KUCIOTHI 10
MOHOXJIOPYKCYCHOM KHCIIOTBI.



1)2,24 n 3)4,48 n

2) 1,120 4)3,36 1

9. B nenouke npespaiieHui

CH;3Cl— X— CH3-O-CH; BEILIECTBOM X SIBJISIETCS

1) aTan 3) MeTaHou
2) XJ0paTaH 4) MeTaHaIb
Bapuant 3

1. lansl BemiecTna:

a) CHZZC-CH:CH-CHz-CHg 6) CH3-O-CH2-CH3 B) H-COH
CHs
I[) CH3-CH2-NH2 e) CH3-CH-CH3 )K) CH3-CH-CH2-
CH; OH
3) CHa-CH=CH-CH,»-CHs n) CHa-CH,-CH,-CH,-COOH K)
HzC:CHz

1.OmnpenenuTte, K KAKOMY KJaccy OTHOCSITCSI COEIUHEHUS a)-0)-B).

2. Vxaxure QopmyIy neHTeHa-2.

3. Haligure romMoJI0T PTaHOBOI KUCIOTHI.

4. YKaXUTE BEIIECTBO, SBIISIONICECS MEXKIACCOBBIM H30MEPOM Iporanoa-1.
5.Haiigure BemecTBa, y KOTOPBIX UMEIOTCS LIUC - U TPAHCU30MEPHI.

6.YKaKXUTE BEIIECTBO, ISl KOTOPOTO XapaKTepHA U30MEPHSI ITOOKCHHS (PYyHKIIMOHAITEHON
rpynnsl. Hanummre 3ToT u3omep.

7. Haiinure nzomep OyraHa.

8. Kakoe BemiecTBo IMeeT TPUBUAIBHOE Ha3BAHUE alleTUJICH?

9.Hamummte qBa rOMOJIOTa BEIIECTBY B).

10. HazoBuTe BemecTBa 1) 1 XK).

2. VkaxuTe GopMyIly MpesieIbHOr0 0IHOATOMHOTO CITUpTA!

a) C3H802 6) C5H120 B) C2H402 F) C3H60.

Kakoe BemiecTBo He COAepKUT KapOOHUIBHOMN TPYIIIbL:

a) MypaBbHHAas KUCJIOTA 0) hbopmanbaeruy B) 3TAHOJ ') YKCYCHBIN aJIbJeTU/I.
CocraBpTe 17151 HETO MEKKJIACCOBBIN U30MEP U HA30BUTE €TO.

3. lonumuTte peakiuio U YKaKUTe e€ Ha3BaHUE:
CH=CH + H,O-- HgSOA, KHCTIOTa__

a) peakuus Barnepa 0) peakius 3eJIMHCKOTO B) peakuus Kyuepos T) peakuus
Bropua.

4. CoctaBbTe (hOpMYJIBI BEIIECTB IO HA3BAHMIO:

a) 4-MEeTUJITeKCaHOJI-2 0) 3-sTundenon B) STUJIIMETHIIKETOH

) 3-MeTUJINEeHTaHab.
Jlns BemecTBa B) COCTaBbTE M30MEPHI M HA30BUTE UX.
5. JlaHbl BeliecTRa:

a) CH3-COOH 0) CsHs-COOH B) CH3-CH=CH-COOH r)
C2Hs-COOH

I[) (C2H5-COO)2C8. e) Cl7H33-COOH )K) H-COOC2H5 3)
CH3-COOC3Hy

1) C17H35-COOH k) CH,CI-COOH

1. HaiiguTe MeXKIacCOBBIN M30Mep BemecTBY I. HazoBuTe 3TH BemecTBa 1mo
CUCTEMATUYECKON U TPUBUAIILHOW HOMEHKIIATYPE

2. Tlomyumte BemiecTBO a U3 3TaHA. HamuimuTe ypaBHEHHE peaKIluu.

3. HammmuTe ypaBHEHHE peakIuy BEMIECTBA § ¢ THAPOKCUIOM Kajusl.



4. HanwmuTe ypaBHEHHE pEakiluu 00pa30oBaHUsI CIOKHOTO d(upa U3 TaulepruHa U
TpEX MOJIEKYJ KHCIOTHI M. Kakoe arperaTHOe COCTOSIHME UMEET TaHHBIN KUp?

5. Hanmmute ypaBHeHHE THIpOIIN3a BemecTBa 3. Ha30BUTE MPOAYKTHI peakLny.

6. CocTaBbTe (POpMYJIBbI BELIECTB 110 HA3BAHUIO.

a) 2,3-mumeTni-3-XJIOpIeHTaH, 1) STHJIOBBIHN 3()Up YKCYCHON KUCIIOTHI

0) XJIOpIUKIOOyTaH, ¢) 4-aMUHOBaJICPHAHOBAS KUCIOTA

B) METHJIOCH30JI (TOJIYON), K) IPOINUIAMUH

T') TUATUIIOBBIN 3pup

7. OnenHoOBas KUCIOTa HEe B3AUMOJEHCTBYeT C paCTBOPOM

1) ©Opoma

2) arerarta HaTpus

3) ruApokcuaa HaTpHUs

4) nepMaHrasara Kajaus

8. M0 TIpeicTaBiseT coooi

1) cioxxHBIN 2¢up BEICIICH KapOOHOBOW KUCIOTHI

2) CIOXHBIN GUp TIUIEpUHA

3) HaTPUEBYIO COJIb BBICIIIEH KAPOOHOBOW KHUCIIOTHI

4) cMech BhICIIUX KapOOHOBBIX KHCIIOT

9. Kakoe BemiecTBO He MPOSIBIISIET KUCIOTHBIX CBOMCTB

1) CH;0H 3) C17H35-COOH

2) CeHsOH 4) CH3-COH

Bapuant 4

1. U3omepom Bemiecta, hopmyna kotoporo CHy=CH-CH,-CHs, siBnsietcst:
a) 2-MeTWIOyTeH-2 B) OyTeH-2

0) 6yran r) OyTuH-1

2. 1ng ankaHoB HanboJiee XapaKTEePHbI peaKIINU:

a) IPUCOCTUHEHUS 0) 3amernieHus

B) MOJMMEpPU3ALINU ') OKHUCJICHHUSL.

3. Ilpu OKMCIIEHNH 3TUJIEHA BOJHBIM PACTBOPOM IEpMaHraHarta Kajius o0pasyercs:
a) YKCyCHasl KUcJIoTa 0) 3TUJIOBBIN CIMPT B) STUJICHIVIMKOJb T') YKCYCHBIN albIerul
5. J1ist apoMaTUYeCKUX YIJIEBOIOPOIOB Hanboiee XapakTepHbl peaKIuu:

a) 3aMelleHus 0) nmprCcoeAMHEHUS
B) MOJMMEpHU3aIUU T') OTHIEIUICHUS
6. MeTaH mosiy4aroT B MPOMBIIIJIEHHOCTH:
a) AlCs+H,0— 6) CH3COONa+NaOH—
B) W3 MPUPOJHOIO Trasza T') W3 CBETHJIHLHOTO ra3a
7. YCTaHOBUTE COOTBETCTBHE MEXIY BEIIECTBOM U €T0 Ha3BAaHUEM.
BemecTBo: Haspanmne:
1) CH=C-CH,—CHg; a) OyTeH-2;
2) CHg—CHg—CHz—CHQ—CHg; 6) 6YTI/IH-1;
3) CH3—CH=CHjy; B) MIEHTaH;
4) CH,=CHa,. T) 9TEH;
1) IPOTIEH.

8. OGeciBeurBaeT OPOMHYIO BOAY CIIEAYIOIIasl KUCIOTa
1) naJTEMHUTHHOBAS

2) oJeuHoBas

3) creapuHOBas

4) ykcycHas

9. Ykaxute GpopMyIry HENPEACIbHONW KHCIIOTHI

1) Cy5H3COOH



2) CH3COOH
3) HCOOH
4) Ci7HuCOOH

Jomawinue 3a0auu:

1. Ilpu ¢uorauuu cynphuUIHBIX pyd B KayecTBE IEHOOOpa3oBaTelsi HCIOIb30BAIH
mpem-TeKCUIOBEIN crupT. PaccumTaiite konmmuecTBa cnupra (B MOJISAX), HEOOXOIUMOE st
daoranuu 120 T KOHIIEHTpaTa, €CIIM pacxo]] cnupTa coctaBui S50 1/T.

2. Ilpm notanuu MONMMMETANIMYSCKUX Py IUKIOTEKCAHON TPHUMEHSETCS Kak
neHooOpasoBarens. Haiinure Maccy ¢eHonma m o0beMm Bomopona (H.y.), HEOOXOIUMBIE ISt
nonydeHus: 100 Kr IUKIOTeKCaHOJA, €CIU BBIXOJ NPOJyKTa peakuuud coctaBiser 98 % or
TEOPETUUECKOTO.

3. Ilpu oborameHnu pya B KauecTBE peareHTa-coOMparels HCIONB3YIOT TEXHUYECKYIO
OJICMHOBYIO KHCIIOTY, BBIIICISIEMYIO IIPH MEepepadOTKeE KUPa MOPCKUX KUBOTHBIX. OHA CONIEPIKUT
40 % (mac.) unucroit onennoBoi kuciaotel C17H33COOH. Paccuunraiite maccy (Kr) TEXHHUECKOM
OJICMHOBOW KHUCIOTHI, HE0O-xoaumyto s motauuu 100 T pynsi, ecnu pacxon Ci7HzsCOOH
cocrasiseT 0,3 Kr/T py/sl.

4. [llaBeneBasi KUCIOTa UCIOJB3YETCS MPHU OOOTAlllEHUU PyJ B KauecTBE MOAHQHUKATOpa
¢bnotaumu B Buae 8 %-ro BOIHOTrO pactBopa. Paccuuraiite mMaccy TEXHUYECKOH IaBENIEBOM
KHCIJIOTBI, cofiepkamerd 5 % mnpumecel, KoTopas HeoOXxomuma st mpurotosiieHus 100 kr
pactBopa moaudukaropa.

5. @pakuus cunreTnueckux xuakux kucaotr CXKK ¢ uuciom aToMoB yriiepoja B pagukaie
7 — 9 npuMeHsieTcsl pyu O0OTaIlEHUH U MepepaboTKe Pyl IIBETHBIX METauioB. B eMKoCTh co
cTtouHbiMU BojiamMu 06beMoM 10 M3 cOpomeno 1200 r CXKK crnenyromero cocraBa (Mac. %): 20
OKTaHOBOHM, 37 HOHaHOBOM U 43 nekaHOBOM KuCIOT. PaccuuTaiiTe KOHLIEHTpaIMIO KaXKIAou
KUCTOTHI 4 (Macc. %) B CTOKax, MPU-HAB UX IUIOTHOCTh PAaBHOW €IMHUIIE.

6. Katuonnsrii ¢ioropearent-coouparens gaypuinamut CioHosNH, momyuaroT u3 sxkupHbIx
KHCIIOT KOKOCOBOTO Maciia M HCIHONB3YIOT MpH (IIOTAIlMM CHIMKATHBIX MHHEPAOB B BH/IE
pacTBOpuMOii B Bojie contr. PaccuuTaiite Mmaccy aypuiaMmuHa, Heooxoaumoro st ¢uiotaiuu 100
T pyJbl, €CIIM PacXxo]] ero coju coctaBui 88,6 1/T.

7. ®noropearent-cobuparens mapku AHII-14 momydaroT BOCCTaHOBIEHHEM BOIOPOJIOM
HUTponapaduHOB, 0OOpa3yOUIMXCS TPU HUTPOBAHUU H30MepHBIX mapaduHoB CigHszo. ns
OT/ICJICHUS] aMHHOB OT TOJYYEHHON cMecu ee 00pabaThIBaloT XJI0poBoaopogaoM. Ompenenure
coJiep:kaHrue aMUHOB (Macc. %) B 50 KT 9Toi cMecH, eciu Ha peakiuio u3pacxonoBanu 150 monei
HCL.

8. Ilpu dmnotanuu HecynbPUAHBIX PYI UCHOIB3YETCS TEXHUYECKas OJEHMHOBAs KHUCIIOTa
Mmapku b, congeprxaras He MeHee 95 % cMecu KUpHBIX KUcaoT. PaccunTaiite uncio Moniei Kuciaor
— oxeunoBoii C17H33COOH, namnoneBoii Ci7H31COOH, mnanmutmaoBoit CisH3:COOH u
creaprunoBoil C17H3sCOOH, Bxoasimux B cocTaB 1 KT TEXHUYECKON KHUCIIOTHI, ECIU COJIEPIKAHKE B
Hell yKa3aHHBIX KHCIIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



[Tpunoxenue 2

7. OneHo4YHbIE CPEACTBA /IJIsl NPOBEJEHHUS MPOMEKYTOYHOM aTTeCcTAluU
a) [lnannpyemble pe3yabTaThbl 00yUeHHsI H OLIEHOYHbIE CPEICTBA /Il IPOBeeHNsI MPOMEKYTOYHOM ATTeCTAIlUM:

Kon Nuaukatop 1oCTHREHUS

N OlLieHOUHbIE CPEACTBA
WHJUKaTOpa KOMIIETEHIIUI
[1K-1

Crioco0eH caMOCTOATENLHO OpTraHHU30BbIBATH U IPOBOAUTH HAYYHO-UCCIICA0OBATCIILCKUC pa6OTLI B 00/1aCTH IIOATOTOBKH K O6OFaH_ICHI/IIO u nepepa60TKH
MHUHCPAJIBHOI'0O U TCXHOI'CHHOT'O ChIPbA

I1K-1.1

IIpoBoUT NaTeHTHBIE
UCCIIeI0BaHMsL, 00pabOTKyY U
aHaJIM3 HAyYHO-TEXHUUYECKON
nHGOPMAIINY U PE3yIbTATOB
HCCIIeJOBaHUH

IIpumepHbIii epevyeHb TEOPETHYECKUX BONPOCOB K IK3aMeEHY:

1.

Nookrw N

o

10.
11.

12.
13.

14.
15.

OO0mme mpeacraBaeHus o0 (PIOTAIMOHHOM pa3IeIeHUH MUHEPATIOB M (PIIOTAIIMOHHBIX peareHTax.
Knaccudukanus GpaoTanimoHHBIX peareHToB U X Ha3HaueHue. OOmias kinaccudukams
cobupareneil.
MexaHu3MBbl peakiuii B opranndeckor xumuu. Kinaccudukarus peakiuii B OpraHMuecKoi XuMUu
(c mpumepamn).
@dnoTalMOHHBIE peareHThl B polieccax 00orameHus MoJIe3HbIX HCKOMaeMbIX.
Haznauenue peareHToB BO (pJIOTallMOHHOM ITPOLIECCE.
PearenTsl — cobupatenu 1i1s proTanuu MuHepana.

PearenTs — menooOpaszoBarenu it pIoTallud MUHEpaa.
OcHoBHBIE (GOPMBI M MEXaHU3MBbI 3aKPEIUIEHUS] OPraHUYECKHX COAMHEHUH Ha MMOBEPXHOCTH
MUHepana.
dusnueckas agcopOLus NpU B3aUMOCHCTBUN MUHEPAJIOB C peareHTaMu.
Knaccudukanms Mosiekys 1 aicopOEHTOB 0 UX CIIOCOOHOCTU K HECTIEIIM(UIECKUM U
crnenn(UIecKuM B3auMOJICHCTBUSM.
Xumuaeckas aacopOIus mpu B3aUMOICHCTBUN MUHEPAIOB C peareHTaMu.
DJEeKTPOHHOE CTPOCHUE OpraHNYeCcKuX coequHenuil. [ mbpuauszanus opoburaneit aroma yriepoaa
(sp®-, sp®-,  sp- rubpumm3ans).
Teopust ctpoenus oprannueckux coequnenuii A.M. byrneposa. CriocoOb! n300pakeHus
OPraHNYeCKUX COCTUHEHUH.
Knacchl opranndyeckux coeiMHEHHH (C mpuMepamu).
Krnaccudukanus opraHuuecKux COeAMHEHUH (C MpuMepamMu).
ITpupona u ¢pusnyeckne CBONCTBA KOBAJIEHTHOU CBsi3U. [lonspHbIe M HEMONSIPHbIE KOBAJICHTHBIE




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

16.
17.
18.
19.
20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

CBSI3U. /{UMOJbHBIA MOMEHT MOJIEKYIIBL.

MexaHU3MBI peakinii B opranndeckon xumuu. Kinaccudukanus peakiuii B OpraHM4ecKol XUMUH
(c mpumepamn).

OO6mue npeacTaBieHus 0 GIOTALIMOHHOM pa3/ielIeHuU MUHEPAIoB U (IOTAI[MOHHBIX peareHTax.
Knaccudukanus ¢proTanimoHHBIX peareHTOB U UX Ha3HAYCHHUE.

O6mmas kinaccudukaius coonparesnei.

OO6mas xkmaccudukaiys IeHooO0pa3oBaTeleH.

Kitaccbl opraHndyeckux COeIMHEHUI 1 IPUMEHEHHE OPTaHUYECKUX COSAUHEHUMN Pa3IMYHbIX
KJIACCOB B KauecTBe ()JI0TOPEareHTOB.

[IpuMeHeHne HEOPraHUUECKUX COEAMHEHUH B KAUE€CTBE PEareHTOB-PEryIATOPOB.

[IpenensHbIC YIIIEBOIOPOIBI: CTPOCHHUE, TOMOJIOTUIECKHUIA PSil, H30MEpUsl, PU3HMUECKUE U
XUMHUYEcKHe cBoiicTBa. [I[pumMeHeHue npeeabHbIX YIIIeBOAOPOI0B B KauecTBe (hJI0TOPEareHToB.
HenpenenbHble yriieBogopO/ibl STUIEHOBOTO psAJia: CTPOCHHUE, TOMOJIOTUYECKUH psJl, U30MEpHs,
¢du3nueckre U XUMUYECKue CBOUCTBO. [IpuMeHeHre aTKeHOB U UX MPOU3BOAHBIX IS
MIPOU3BOJICTBA ()IIOTOPEATEHTOB.

HenpenenbHble yriieBogopObl aLlETUIEHOBOTO PsAJla: CTPOEHHUE, TOMOJIOTHUECKUH PsITI,
HOMEHKJIaTypa, n3omepus, Gpu3nyeckue 1 XuMudeckue cBoiictpa. [IlpuMeHeHue aleTuiaeHa u ero
IIPOU3BOIHBIX.

HuknonapaduHsl: cTpoeHue, H3oMepusi, PU3NYECKUe U XuMUIeckre cBoiicTa. [IpumeHenue
YTJIEBOIOPOIOB B KaUu€CTBE allOJISIPHBIX COOMpaTEIeH.

Apomatuyeckue yrieBoa0pobl. DIEKTPOHHOE cTpoeHHue OeH3oa. ['oMonorunyeckuit psjg
OeH30J1a, HOMEHKJIaTypa, H30MepHusl, GU3NUecKre 1 XUMUYECKHE CBOMCTBA apOMaTHUYECKHX
yrieBoaopoaoB. [IpuMeneHre apoMaTuyeckux yriieBoI0poI0B B KadecTBe (hIIOTOPEareHTOoB.
[Ipupoanbie ncTOUHUKH yTaeBoa0poaoB. HedTs, ciocoOsl ee nepepadboTku. ITpoaykThl
nepepaboTku HeTH Kak (pIOTAIIMOHHBIC PEareHTHI.

Cnuptsl. Knaccuduxanus cnupros. [IpenenbHble 0IHOATOMHBIE CITUPTHI: CTPOEHHE,
TOMOJIOTHUYECKUH Psifi, HOMEHKIIATypa, U30Mepusi, PU3ndecKre U XUMHUIECKHUEe CBOICTBA.
[IpumeneHue cnupToB BO (PIIOTALIUY.

Cruptsl. Knaccuduxanus cnuptoB, Gpusndeckue, XUMUYECKUE, aICOPOIIMOHHBIE CBOMCTBA
cnupToB. Pacnpesenenue 3J€KTPOHHOM MIIOTHOCTH B MOJIEKYJIaX cnupToB. [IpuMeHnenue cnupron




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

BO (prroTarum.

. OpFaHI/I‘ICCKI/Ie KHCJIOTHI. KJ'IaCCI/I(l)I/IKaHI/IH KHCJIOT. Hpe,I[CJ'IBHble OJHOOCHOBHBIC Kap6OHOBBIe

KHCIIOTBI: CTPOCHHE, TOMOJIOTHYeCKuH psaf. HomenknaTtypa, nusomepusi, pusndeckue u
XUMHUYECKHUE CBOICTBA KUCIIOT.

. CTpOCHI/Ie OpTraHU4YCCKUX KHUCIIOT. PacnpeﬂeneHHe BHGKTpOHHOﬁ IIJIOTHOCTHU B MOJICKYJIaX KHUCJIOT.

(DI/BI/I‘IGCKI/IC, XUMHNYCCKHUC, a,Z[C0p6I_[I/IOHHI>Ie CBOMCTBa Kap6OHOBbIX KucoT. Beiciiue
OJHOOCHOBHBIC Kap6OHOBI)I€ KHCJIOTHI U UX MbljIa KaK (bJIOTaIII/IOHHbIe PCarcHThI

. ASOTCOI[ep)KaH_II/Ie OpraHn4eCCKHUeC COCIUMHCHUA — AMHHBI. CTpOCHI/Ie AdMHWHOB, HOMCHKJIATYpa,

n3zomepusi, cBoiicTBa. CriocoOb! OTYYESHUSI aMHUHOB M UX ITPUMEHEHHE BO (DIOTAITHH.

. Cepoconepx(auu/le Opra’Hn4CcCKUC COCIUHCHUA: TUOJIbI, OPIraHNUYCCKUC Cyan)OKI/ICJIOTBI,

cynb(oHatsl, aNKWiIcyabdarel. CTpoeHHE, CBOMCTBA CEPOCOACPKAIIUX OPTAHUUECKUX
coeauneHuil. Ix mpuMeHeHue Bo (hiioTarmu.

. Cepocoepaxalyie OpraHn4eckie COeAMHEHUs: KCaHTOreHatsl, a3podiorel. CTpoeHue, CBONCTBaA,

CocoOBI OJTYYEHUsI KCAHTOT€HATOB U a3po¢ioToB. [IpuMeHeHne KCaHTOreHaToB U a3po(IIoTOB
BO (UIOTAINH.

I1K-1.2

PykoBogut rpymnmnoun
pabOTHUKOB IpU
UCCIIEIOBaHUU
CaMOCTOSITENIbHBIX TEM

[IpakTuyeckue 3ajaHus
3anaya k Ounery Ne 1
Hanwumute cTpykTypHbIe (pOpMyIIBl COETMHEHUI:

agrownE

2-3Tun-2-0yreH-1-om;
4,5-Tuapokcu-3-MeTuiI-2-MIeHTaHOH;
M300yTHIIOEH30IT;

3 —okco-5-MeTua-1-rexcananb
2,2,3-TpuMeTHIIOyTaHOBAsI KUCIIOTA.

3anaua k Ounery Ne 2
HasoBuTe no cucreMaTHyeckoii HOMEHKJIATYpe CIIeTyIONIHe OPraHNIECKUe COCMHEHIS:




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

CHs
1) |
CHy — CIH - C‘H — CHpy — ? — CH; — CHs
CHs CH CHy
<N |
CHs CHs CH;
2
CCls — CH; — CH = C — CHyCl
|
CHz
OH
3) |
CH; — CHp — C — CH, — CHs
|
CH; — CH — CH;
- o]
4 CH;-CHy — C = CH-CHz-CH; — C
| > oH

CHs
3anaua k Ounery Ne 3
HasoBuTe 1o cucreMaTHuecKoii HOMEHKJIAType CIIeIyIOLIe OPraHnIeCKUe COSIMHEHHS:

1) CH; — CIH - C‘H — COOH
OH CHz

)] CH;—lech CHz
| |

o] CHz

3
CH; —CH = C — CH —CH,Cl
| |
CH; CH, — CHs

5 o
C — CH —HC = CH —CHs
|
H NO:

3anaua k Ounery Ne 4
HasoBuTe no cucremMaTHyeckoii HOMEHKIIAType CIIeTyIONIHe OPraHnIeCKUe COSMHEHIS:

1) cHy — c‘u — cH, —c‘chm 4 CHy — CH —CHy— CH — CH, — CHs
| i
C}‘-Iz CHs CHz. OH
CHs
CHz CHz
2) ! !

CH; — CH; —C — CH — CHs
[

CHz

CHs
|

3)  CH; — c‘ — CH; — CHs
CHs

3amada k Ounery No 5




Kon Nuaukatop 1ocTHXREHUS

N OrneHOYHBIC CPEICTBA
WHJMKaTOpa KOMIIETEHIIAI

HazoBuTe 1o cucreMaTHueckoii HOMEHKJIATYpe CIIEIYIOLIHe OPraHuYeCKUE COCMHCHHUS:
D

CHy — CIH — CIH — CH;
CH3 CHz

2) CH: — CH, — CF — CHy0H
CHs

3
) CH; — CH; — CH — CH — CHy — CHj

| I
CH; CiHg

4
) CHy — CHy — C = CH —CH;
CH;

3anaua k Ounery Ne 6

Hanwmure cTpykTypHBIE GOpMYITBI BCEX N30MEPOB OYTHIIOBOTO CIIMPTA U JAWTE UM Ha3BaHMUSI 1O
cucTeMaTuyeckoil HoMeHknarype. OTMETbTe cpeii HUX MEepBUYHbIE, BTOPUYHBIE U TPETUUHBIE CITUPTHI.
3anaya k Ounery Ne 7

Hanwumute cTpykTypHbIe (hOpMyITbl BCcEX H30MEPOB aMHIJIOBOTO CIIMPTA U AalTe UM Ha3BaHUS 110
crucTeMaTH4eckoid HoMeHKIatype. OTMeTbTe Cpeii HUX TIepBUYHbIEC, BTOPHYHBIC  TPETUYHBIE CITUPTHI.
3anaua k Ounery Ne 8

Hanummure ctpykTypHble pOpMyIIbl COETMHEHUN:

3-XJ10p-6-TUAPOKCU-S-METUI-3-TEKCEH-2-0H;

4-m3omnponui-5,5-mumeTri-6-okTeH-1-1H;

1-metun-4-uzonponunOeH3on;

METHJIDTHII3O0IIPOITIIIAMHH;

. 3,3-mumMeTmi-2,4-1eHTaauo.

3anaya k Ousery Ne 9

Ha3zoBuTe 1o cucremMaTnyeckoi HOMEHKJIATYpe CIIeIyIOINe OPraHuYecKie COeTMHEHUs

aorwpdPE




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

3

)

CH; — CH —CH —CH; — NO;
I |
I CHs

CHy = CH—CH= CH*CP -C=CH
CH; — CH;

3amaua x Oousnery Ne 10
JlaiiTe Ha3BaHUS OPraHUYECKUM coeanHeHusM. Haiimure cpenu npuBeeHHBIX (OPMYIT Takne, KOTOpbIe
OTJINYAIOTCSI TOIBKO CIIOCOOOM HAIUCAHUS. YKaKUTE, CKOJIBKO BCETO BEIECTB N300PaKEHO ITUMHU

bopmynamu.:

b}

3)

CHs
|

CH; —C — CH; — CH;
|

CHsz

CH;
|

CHs —CH;— € — CH, — CHy

CHs

CHs
|

CH; — C —CH;

|
CH,

|
CHz

3amaua k ounety Ne 13
HazoBuTe no cucteMaTnyeckoil HOMEHKIIAType CIEAYIONNE OPraHUnIeCKUE COSTMHECHHUS:

4) CHs N - CHzCH3

C
CH: .~ . CH:

5)  CHsCHr~_ . CHs

C
CH:;-CHz~ >~ CHs

6) CHy . CHiCHs

c
CHy .~~~ CHs
/
CH;




Kon

WNHnukaTop AoCTHKEHUS

OrneHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETEHIIN I
1y CH: — CH =C—CH— CHCl 4 c:h ot
CIH3 C:Ia— CH; eH=c- ?‘CH_ﬁH_CHE
¢~ o,
“cH,
2) CH, =CH—CH=CH—CcH—C =cCH
I
CH=cH,
» %% 20
C — = — _ _
i CH=cH—cmp—Ch—C
3amaua k Ounery Ne 14
Cpenu HalMCaHHBIX HIDKE POPMYIT HAMIUTE UACHTUYHBIC. YKaXKHUTE, CKOJIBKO BCETO BEIIECTB
I/1306pa)KeHO IIpHA TOMOIIN 3THUX (I)OpMy.]'I
1 o P \CHz/ Chs 5) CH, —cnz\ /cﬂzfcﬂg
C’H
2 CH: —CH; —CH; — CHs CHs
6)  CH; — CH, — CH —cH,
3 C"‘i cl‘h C‘Hz
CH; — CH — CH — CH;
| 7) CH; — CH; — CH — CH, — CH;
CH; |
CH;
CHy — CHy
PO 9 o cHy
CHy — Chis o —oH
CH; CH;
[1K-1.3 CocTaBiger 1 3aluIacT HpnMeprle BAapHUAHTBI TECTOBBIX 3aJJaHuM:

OTYCTHBI U PCTJIAMCHTEI 11O
pe3yibTaTaM J'Ia60paTOpHBIX u
MMPOMBIIIJIICHHBIX HACIIBITAaHUH

1. 3akoHuuTe ompeneIcHue.
H3omepovr — 3710...

2. 3akoHYHTE OmpeIeliCHHE.
I'emepoyukauueckue coeouneHuss — 3T10. ..
[IpuBenure 1-2 mpumepa.

1. 3akoHuuTE OMpeneTeHHUE.
T'omonoeu — 370...

2. Hanummre CTPYKTYPHBIC (bOpMYJ'ILI U Ha30BUTE 10 CUCTEMATUYECKOM HOMCHKIJIaTyp€ BCC U30MCPLI

aMHUJIOBOTO CITHPTA.
3. 3aKkoHYHUTE ONpeeIeHHE.
Auyurnuueckue coeounenust — 3T0...




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

[IpuBenure 1-2 mpumepa.

4. HanummuTe CTpyKTYpHBIE (POPMYJIIBI COCTUHECHHN:

a) MeTUJIPTUJIAMUH;

0) 4,5-TUAPOKCH-3-METUI-2-TICHTAHOH;

B) 2,3-nuMeTHI-2-0yTeHOBas KUCIIOTA.

4. .3akoHYHTE OMpe/elieHuE.

T'omonoeuueckuii psio— 310. ..

5. Hanwummure cTpykTypHBIE (DOPMYIIBI K HA30BUTE MO CUCTEMATHYECKON HOMEHKIIAType BCE U30MEpPhI
reKCeHa.

6. 3akoHuHTe Ompe/elieHuE.

Anuyuxnuueckue coeOuHeHus — 370. ..

IlpumepHbIe 3a7a4n:

1. Katuonnsrii guiotopearenT-codupatens naypuiaMut CioHosNH, momydator u3 sKUpHBIX KHCIIOT

KOKOCOBOT'O Macja U UCIONB3YIOT NpH (DJI0TAlMU CHIMKATHBIX MUHEPATIOB B BHJIE PACTBOPUMOM B BOJIE

conu. PaccumnTaiite Maccy naypuiaMuHa, Heooxoaumoro it paotanuu 100 r pyabl, eciau pacxof ero

coJ cocTtaBui 88,6 T/T.

2. ®dnotopearenT-codupatenb mapku AHII-14 mony4aroT BOCCTaHOBICHHUEM BOAOPOIOM

HUTponapaguHOB, 00Pa3yIOMIUXCS MPU HUTPOBAaHUH U30MepHBIX mapaduHoB Ci4Hzp. s oTaenenus

aMHUHOB OT MOJYYEHHON cMecH ee 00padaThIBAIOT XJI0pOBOO0poIoM. OmnpenenuTe coaepkaHne aMuHOB

(macc. %) B 50 xr 3TOM cMecH, eciu Ha peakiuto uspacxonoaiu 150 moneit HCI.

3. [Ipu prmoTaumu HecyabOUIHBIX Py UCIOIB3YETCS TEXHUYECKAs OJICMHOBAasl KUCIIOTa Mapku b,

conepxarias He MeHee 95 % cMecH KUPHBIX KUCIOT. PaccunTtaiiTe 4ucio MOJIEH KUCIOT — OJISMHOBOM

C17H33COOH, nunonesoit C17H31COOH, nanmutunoBoit C15sH31COOH u creapunoBoit C17H3sCOOH,

BXOJSIINX B COCTaB | KI' TEXHUUECKOU KUCJIOTHI, €CITU COJIepKaHUE B HEH YKA3aHHBIX KUCIOT

cooTBeTcTBEHHO paBHO 40, 25, 18 u 14 macc %.

4. Tlpu droTtaruu cynbGUAHBIX pya B KAYECTBE MTEHO00PA30BATENs UCIIONB30BATN Mpem-TeKCUIOBBIA

cnupt. Paccunraiite konmudecTBa cnupra (B MOJIsX), HeoOxoaumoe ais ¢paotanuu 120 T KOHIIEHTpaTa,

ecyu pacxoj1 criupta coctaBmi S0 r/T.

5. [Ipu proTanmu moIMMETAIITMYECKUX PY HUKIOTEKCAHON MIPUMEHSIETCS KaKk IEHOOOpa30BaTeNb.

Haiinure maccy ¢genosa u 00beM Bosioposa (H.y.), Heooxoaumble st mosrydenus 100 kr




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

LUKJIOTE€KCAaHOJIa, €CIIM BBIXO/] MTPOYKTA PEAKIIUU COCTABISIET 98 % OT TEOPETUUECKOTO.

6. [Ipu oboraiieHuu pya B KauecTBE peareHTa-cooupaTesis UCIOIb3YIOT TEXHUYECKYIO OJICMHOBYIO

KHCJIOTY, BBIICTSIEMYIO IIPH ITepepadoTKe )KUpa MOP-CKHUX KUBOTHBIX. OHa conepxut 40 % (Mac.) uncToi

oslenHoBoM KucoThl C17H33COOH. PaccuunTaiite Maccy (Kr) TEXHUYECKOW OJICMHOBOM KUCIIOTHI,

HeoO-xoaumyto it piotammu 100 T pyasl, ecnu pacxon C17H33COOH cocrasmisier 0,3 Kr/T pyabl.

7. ®notopearenT-coouparens mapku AHII-14 nomyyaioT BoccTaHOBIEHHEM BOAOPOIOM

HUTponapagpuHOB, 0OpPa3yIOUINXCS TP HUTPOBAHUH M30MepHBIX mapaguaoB CiaHzo. s oTnenenus

aMHUHOB OT MOJYYEHHON cMecH ee 00padaThIBatOT XJI0poBO0opoioM. OmpenenanTe cojepkanue aMuHOB

(macc. %) B 50 Kr 3TOM cMecH, ecii Ha peakiuio u3pacxonosanu 150 moseit HCL.

8. lllaBeneBas KucIOTa UCHIOIB3YETCS IIPHU 00OTALIEHUH PY/ B KayecTBe MoAu(HUKaTopa (protanuu B BUIE

8 %-ro BogHOTO pacTBOpa. Paccumraiite Maccy TEXHUUYECKOW MABEIEBOM KHCIIOTHI, cojepkamiei 5 %

npuMeceii, kotTopas Heooxoauma Juis npurotosnenus 100 kr pactBopa MoauQpUKaTOpa.

Bonpocsl npu 3ammTe KypcoBoii padoThbl:

CtpoeHue u cBOWCTBa MUHEpasa

VYcnoBust 3aneranusi B IpUPoJie, MECTOPOXKICHHUSL.

CtpoeHue, NeKTPOHHAs CTPYKTYpa, KPUCTAJUIMYECKasl pelIeTKa MIHepaa.

®u3nyecKne, XMMUYECKUE CBOMCTBA MUHEPAJIA.

[IpumeneHne MuHepaia B HAPOJIHOM XO035HCTBE.

XUMUYeCKHUe CBSI3U B MUHEpasax.

TUIBI KPUCTAUTHYECKHUX CTPYKTYP MHHEPAJIOB.

Knaccudukanus MuHEpanoB 1Mo TUITY XUMUYECKOH CBSI3U M KPUCTAJNIMYECKON CTPYKTYpE.

B3anMocBs3b xapakTepa HEHACHIIIIEHHBIX CBSI3€H Ha MMOBEPXHOCTH MUHEpaIa U €To

a7IcOpOIIMOHHBIX CBOWCTB.

10. Haznauenue peareHToB MpH (HIOTAMOHHOM OOOTAIICHHUH MTOJIC3HBIX HCKOTAEMBIX.

11. Crpoenue Momnekyn (hIoTallMOHHBIX PEAreHTOB U UX COBPEMEHHYIO KJIacCU(PHUKAIUIO, MEXaHU3MbI
3aKperuieHus (hJI0TOPEareHTOB Ha MOBEPXHOCTH U3y4aeMOTO MUHEpaia, UCXOIs U3 CTPOCHUS
MOJIEKYJI PEareHTOB U (PIIOTHPYEMBIX MUHEPAIIOB.

12. HayuHno 000CHOBATh | IMOJ00PATh PeareHThI-COOUpPATENH IS (PIIOTAIIMH KOHKPETHOTO MUHEpAJIa.

CoNoO~wWNE




0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEeJH M KPUTEPHUHU
OlLleHUBAHUS:

[IpomexyTouHass arTecTanusi MO AUCHUILUIUHE «XUMHUS (DIOTOpPEareHTOB)» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
POBOIUTCA B (hopMe dK3aMeHa U B (hOpMeE BBHITIOTHEHHUS U 3aIIUTHI KypCOBOM pabOTHI..

3aueT no JaHHOW AMCLUIUIMHE IPOBOJUTCS B YCTHOU (hopMme.

IMoka3aTe/1u U KPUTEPHU OLIEHUBAHNS 324€Ta € OLIEHKOI:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaia, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0y4aromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONepalusiX, IEPeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HaBBIKOB,
00y4aromuHCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS TPU OINEPUPOBAHUU 3HAHUSAMH H
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
N0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.

KypcoBas paGoTa BBINOJHSETCS MOJ PYKOBOACTBOM IpenojaBareis, B Ipolecce ee
HamucaHusl OoO0ydYaroIlMiics pa3BHUBAET HAaBBIKM K MCCIEAOBATEIbCKOM paboTe, 3akpemsis u
OJTHOBPEMEHHO PaCIINpsisl 3HAHUSL, TOJTyYEHHbIE IIPU N3YUYEHUH Kypca «XUMHs (I0TOPEareHTOBY.
[Tpu BBIMOIHEHUH KypCOBOW pabOThl 00Oydaroluiics JOJKEH MOKa3aTh CBOE yMEHUE paboTaTh ¢
CO CIpPaBOYHBIMHM, HAYYHBIMU U JPYTUMH JUTEPATYPHBIMH HMCTOYHUKAMU, NMPOSIBUTH HABBIKU
CaMOCTOSITENIbHOM  TBOpUECKON paboOThl a TakKe BO3MOXXHOCTh CHCTEMaTHU3UPOBATH U
aHaTM3UpOBaTh (PAKTUUECKUI MaTepHad M CaMOCTOSATEIBHO TBOPUECKHM €ro OCMBICIMBATh,
YMEHHME JIeJ1aTh BbIBOJIbI 110 TIOJYYEHHOW alpMOPHON HH(pOpMAIIH.

Tema kypcoBoii pabotbl: HccnenoBaHue MeXaHW3Ma 3aKpEIUICHHS OpraHHMYeCKUX
coeMHEHUH (MO 3a/laHMuI0) Ha TOBEPXHOCTH MHHeEpaia (1Mo 3amaHuio). Llempro BBIMOTHEHUS
KypCOBOH pabOThl SIBISETCS 3aKpeIUIeHHe M YIiIyOJieHHe 3HaHUH O pOJM peareHTOB MpU
(b10TalMOHHOM 000TallleHNH MTOJIE3HBIX NCKOMAEMbIX M MEXaHU3ME 3aKperieHHs (PIOTallnOHHBIX
peareHTOB Ha IOBEPXHOCTH MHHEPAIOB, MCXOAS M3 CTPOEHUS MOJEKYJ] pEareHToB u
GI0TUPYEMBIX MUHEPAJIOB.

B pesysnbrare BBINOIHEHUST KypCOBOi pabOThI CTYAEHT JOJKEH 3HATh CTPOCHHUE MOJIEKYI
(bJIOTAaIMOHHBIX PEareHTOB U UX COBPEMEHHYIO KJIaCCHU(PHUKAIMIO, CBOOOTHO OPUEHTHUPOBATHCS B
OOIIMPHOM acCOpTUMEHTE (PIIOTALIMOHHBIX PEAreHTOB, YMETh HAy4YHO OOOCHOBAHHO MOAOUPATH
peareHThI-coOupaTen W TeHooOpa3oBaTenu s (IOTalMK KOHKPETHOTO MuHepana. s
BBITIOJIHEHHUS] Pa0OThI CTYAEHT NMPHUHUMAET B COOTBETCTBMM CO CBOMM BapHMaHTOM B KauyecTBE
UCXOJHBIX JTAHHBIX MHHEpas (aJcopOeHT) U TpU OpPraHUYECKUX COeAUHEHMs (aacopOaTel) C
OJMHAKOBOM JUIMHOM YIJIEPOAHOM UEMOYKH, HO NPUHAJIEKANIME K pPa3jMYHbIM KjaccaM
OpraHMYEeCcKUX coelnHeHui. Ha ocHOBaHMU IeTaIbHOTO U3Y4YEeHUSI CTPOCHHSI U CBOMCTB MUHEpalia
U XMMHUYECKOH MPUPOIBI afACOPOMPYEMBIX MOJIEKYN JAeTcs OMUCAHUE MPEearoIaraeMoro
MEXaHHM3Ma 3aKpEeIJICHUs MOJIEKYJ OpPTraHWYeCKUX COEOUHEHHH pa3iUyHBIX KIJIAcCOB Ha



MOBEPXHOCTH UCCIEAyeMOro MHUHEpalia. B 3akirodeHue JenaeTcss BBIBOJ O MPOYHOCTH
3aKPETUICHHUS] OPTaHUYECKHX COCIMHEHMHA DPAa3IMYHBIX KJIACCOB Ha IMOBEPXHOCTH MHUHEpaia, a
TaK)Ke YKa3bIBACTCs KAaKOW M3 MPEAIOKEHHBIX aIcOpOaTOB OoJiee mpruemiieM st GJIOTAIH STOTO
MHUHEpaa.

[Tpu BBIIOJHEHUU KYpCOBOW PabOTHI HEOOXOAUMO: coOpaTh JTUTEPATYpHBIM MaTepuan B
COOTBETCTBUHU C COJICPYKAHHUEM pa3JeiioB, OMHPAsICh HA y4YEOHWKH IO OPTaHHMYECKOM XUMUH,
KHUTH OMOIUOrpauieckoro Crnucka MJaHHOTO METOJMYECKOTO VYKa3aHWs, SHIUKIONCINH,
CIIPAaBOYHMKH M T.II.; MPOAHAIM3UPOBATH COOPAHHBIN MaTepUall U CACJIaTh BBIBOJBI IO KAXKIOMY
paszeny KypcoBoii paboThl; 0QOPMHUTH MOSCHUTEILHYIO 3alMCKY; 3alTUTUTh KypCOBYIO paboTy B
YCTaHOBJICHHBIC CPOKH. [T0ATOTOBUTE K 3alIUTE TOKJIA]] [0 MaTEpHaJIaM MOSICHUTEILHOM 3aIMCKA
MPOJOKUTENLHOCTEI0 7-10 MUH. BBITH TOTOBBIM OTBETUTh HA JOMOJTHHUTEIBHBIC BOMPOCHI
MIPETo/1aBaTelIsl.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA KyPCOBOil padoThI:

— Ha OLICHKY «OTJH4YHO» (5 0amioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUM C 3aJaHUEM,
oOyJarouiicsi MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJIBKO Ha YPOBHE BOCIPOU3BEICHUS U
o0BsicHeHus MH(OpMAIMM, HO M HWHTEUICKTyaJbHbIE HABBIKM pPEUICHHs MpoOiIeM | 3ajad,
HAXO0X/ICHUS YHUKAIBHBIX OTBETOB K MTPO0JIeMaM, OLEHKU 1 BHIHECEHUSI KPUTHUECKUX CYKJICHUH;

— Ha OIICHKY «X0pouo» (4 Oamra) — paboTa BEITIOJHEHA B COOTBETCTBUH C 3aJaHHEM,
0oOy4aromuiicss MOKa3bIBAaeT 3HAHUS HE TOJBKO Ha ypPOBHE BOCIPOU3BEACHHUS U OOBICHEHUS
UHPOpPMALMK, HO M HMHTEIUICKTYAIbHbIE HABBIKM PEIICHHWS NpoOJeM W 3a1ad, HAXOXKICHUS
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OILICHKY «yJAOBJIETBOPUTEJbHO» (3 0Oaymia) — paboTa BBIMIOJIHEHA B COOTBETCTBHH C
3aJjaHueM, OOYy4aroUIUiicsl MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U OOBICHEHUS
UH(POPMALINH, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEJIbLHO» (2 Oamia) — 3aJaHue MPEnoJaBaTeNs BHIIIOTHEHO
YaCTUYHO, B MPOIIECcCe 3allUThl pabOThl 00yJaroIMiics TOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE
MOJKET TO0Ka3aTh MHTEIJUICKTYaIbHbIE HABBIKH PEIICHUS TOCTABICHHOM 3a/1auH.

— Ha OLEHKY «Heyd0BJeTBOpUTeabHO» (1 Oamn) — 3amaHue npernoaaBaressl BBHIIOJHEHO
YaCTUYHO, OOydaroUIMiics HE MOXET BOCHPOM3BECTH M OOBSCHUTH COAEP)KaHUE, HE MOMKET
M0KAa3aTh MHTEJUIEKTYyalbHble HABBIKU PEIICHUSI TIOCTABJIEHHOM 3a/1a4H.



