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PABOYASA INTPOI'PAMMA JIUCHHUTIVINHBI (MOLYJIS)

XHUMHUA ®JIOTOPEAI'EHTOB

Hanpasnenue noAroToBKH (CrnelualbHOCTD)
21.05.04 I'opuoe aeno

Hanpasnennocts (npoduis/crienuanu3alus) NporpaMmbl
OGorareHue none3HbIX HCKOaeMBbIX

VYposeHnsb Beic1Iero 00pa3oBaHus - ClICLIUAIUTET

Dopma 00yuenus
3a04Has

Wnctutyr/ pakynprer  MHCTHTYT rOpHOro Aena v TpaHcrnopra

Kadenpa ["eonorun, Mapkiueiiepckoro aena u 000rameHus MoJe3HbIX
HCKOTaeMbIX
Kypc 3
Maruutoropck

2021 rox



Pafouas nporpamma cocraBieHa Ha ocHoe ®I'OC BO - cnemmanmrer mo
cnenmaneHocTa 21.05.04 [oproe xeno (npukas MiunoSphayku Pocedu o1 12.08.2020 r. Ne 987)

Pabovyas mporpaMMa paccMOTpeHa H oi0DpeHa Ha 3acepaHuH xadenpel Ieomoruw,
MapKIIEHAePCKOTO Aesa A 0G0rallle KA MOJE3HBIX HCKOMAeMBIX

03.03.2021, mpoTtoxon Ne 7 ’ﬁ/
) 3as. xadempoii . . V. A. I'prsn

Pabosas nporpamma ozobpena Merormueckolt komuccueii UI'ArT

e 15.03.2021 r. npoTokon Ne 5 éj-
- _ [Tpencenarens g H.A, TlsrTanes
Pabouas nporpaMMa cOCTaBNEHA!
mouert kagenpsl 'MIuOIIN, a-p rexH. HayK ?2% Q. E. I'oproa
PemerzeHT; -t P e st e L8
Beayumit cnenimatnceT ropHO-080raTHTeTBHOTO HﬂﬂWﬂO—KOKCG-}IOMCHHOﬁ
rpynmet HTL TTAQ «MMK» TMIuOIIH, kana. TexH. Hayk 7 M. A. Heiranos
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu Kadeapsl ['eonoruu, MapKIneiaepckoro jena u 00orameHus

[Ipotokom ot 20 r. Ne

3aB. kadenpoii I/I.A.?panH

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roay Ha 3acenanuu Kadeapel ['eosnornu, MapKIenaepcKoro aena u 00orameHus

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.A.?panH

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqanuu Kadeapsl [ 'eomoruu, MapKIei1epcKoro ieia u 00orameHus

[Ipotokom ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eoI0ruu, MapKIieiaepekoro aeia u 00orareH s

[Ipotokom ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadeapsl ['eonoruu, MapKIieiaepckoro eia u 00orameHus

IIporokomor 20 . Ne
3aB. kadenpoit N.A. I'pumun

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2027 - 2028
ydaeOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.?pmmml

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
ydaeOHOM TOJTy Ha 3acefaHuu Kadeapsl ['eonoruu, MapKIeiaepckoro 1emaa 1 00orameHus

[Ipotokom ot 20 r. Ne
3aB. kadenpoii N.A. I'puiinn




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:

XuMus

I'eonorus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

HccnenoBanue pya Ha 000raTUMOCTh

OCHOBBI Hay4HBIX UCCIIEOBAaHUMN

Texnosorust oooraleHus MoJIE3HbIX HCKOAEMBIX

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesymbrate OCBOCHHMS JAUCHUIUTUHBI (MOAYJsl) «XUMHS — (DIOTOPEareHTOB
oOyyaroImuiicst JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[IK-1 CrnocobGeH caMOCTOATENbHO OPTraHW30BBIBATH M MPOBOAUTH HAYYHO-HCCIIEIOBATEIHCKHE
paboThl B 00JACTH OJATOTOBKU K O0OTAIIEHUIO U TIepepaboTKU MHUHEPATHHOTO M TEXHOTEHHOTO
CBIPbsI

IK-1.1 [IpoBomutr  maTeHTHBIE  HCCIEAOBaHUS,  OOpabOTKY W aHAIMU3
HayYHO-TEXHHYECKON MHOOPMALIUK B PE3YIbTATOB HCCIEI0BaHUN

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

[1K-1.3 CocraBnser W 3alMIIaeT OTYETHI M pErJaMeHThl MO0 pe3yiabTaTam
71a00paTOPHBIX ¥ IPOMBINUICHHBIX UCTIBITAHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 13,7 akaj. 4acoB:

— aynutopHas — 12 akaj. 4acos;

— BHeayuTopHas — 1,7 akaJi. 4acos;

— caMocTosTenbHast pabora — 162,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma arrecralum - Kypcopasi paboTa, 3a4eT ¢ OI[CHKOI

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJISt
Pasnen/ Tema 2 (B axaz. vacax) = A . p Kon
> 3 © | camocTosTenbHOM | ycrieBaeMOCTH U
JIACIMTUTHHBI R £ m . | KoMIeTeHIUU
g £ padoThI MIPOMEKYTOUHOM
nab. | mpakT. | = Q8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. OOmwue mnpencraBIcHUs O
(hroTanMoOHHOM METOJIE
oborameHuss ¥ (IOTaIMOHHBIX
peareHTax
1.1 OOuume npencraBiaeHUs TIK-1.1,
0 (IIOTALMOHHOM METO/IC 0,5 10 TIK-1.2,
o0orareHus T1K-1.3
YcrHblil onpoc.
Pemienue 3amura
JOMalIHUX 3a1a4 | J1abopaTopHBIX U
1.2 Hasnauenne u MK-1.1
0 TeMe MIPAKTHYECKUX '
KJIaccupuKanus 1 7 T1K-1.2,
«Homenknarypa pabor.
(hIIOTAMOHHBIX PEareHTOB TIK-1.3
OpraHUYECKUX ITposepka
COCTMHEHUID). penieHus
JIOMAIIIHUX 33734
CamocrosrensHoe | YcTHbIH onpoc.
M3y4eHre yueOHOH 3ammra
3 U Hay4yHO 71a00PaTOPHBIX U K-1.1
JIUTEPATYPHI. MIPAKTUYECKUX )
1.3 PearenTsl codbuparesu 05 | 1/11 8 patyp P TIK-1.2,
IMonroroBka k pabor. TK-1.3
MPAKTHIECKOMY, ITpoBepka '
nabopaTopHOMY peleHus
3aHATHIO. JIOMAIIIHUX 33734
CamocTosaTenbHoe | YCTHBIHM ompoc.
u3ydeHue y4eOHOH 3amura
U Hay4yHO 71a00PaTOPHBIX U K-1.1
1.4 PeareHTbl aKTHBATOPHI, 05 8 JIUTEPATYPBI. MPAKTHYECKUX K 1'2'
JUTIPECCOPHI ' IToaroroBka k pabor. K 1' 3’
MPAKTHIECKOMY, ITpoBepka '
nabopaTopHOMY peleHus
3aHATHIO. JIOMAIIIHUX 33734




CaMoCTOSITEIbHOE

VYerHbIl ompoc.

u3ydeHue y4eOHOH 3amura
1 HAy9HO 71a00paTOPHBIX U MK-1.1
JIATEpaTyphl. MPAKTUYECKUX e
1.5 PeareHTsl perynsTopbl 0,5/0,5U| 3,7 patyp p TK-1.2,
IMoxroroBka pabor. K-1.3
MPAKTHIECKOMY, [IpoBepka '
nabopaTopHOMY pelieHus
3aHATHIO. JOMAIIHUX 33714
Htoro no pasaeny 2,5 | 1/11 (0,5/0,511| 36,7
2. BzanMoJeWcTBHE MHHEPAIOB
C peareHTaMu
CamocrosTensHoe
u3ydeHue yueOHon
U HAyYHO VYerHbIi ompoc.
JIUTEPATYPHI. 3amura
IoaroroBka k Ta00paTOPHBIX U
. MPaKTUIECKOM MPaKTHIECKUX
2.1 CaoiicTBa MHHEPAJIOB, p Y p
BIMSIOMHE  Ha  IPOLECe nabopaTopHOMY pabor. TK-1.1,
M p 0,5 0,5/0,5A| 9 3aHATHUIO. Pemrenne TIK-1.2,
B3aHMOJEWCTBUAS  UX  C
BrimosnaeHne JOMAIIHUX 3a1ad. MK-1.3
MHUHEpaJlaMH
JIOMAIIIHETO ITposepka
3agaHus 110 BBITIOTHEHHUS
U3y4YCHHUIO JIOMAIIHETr o
KPHCTAJUTHYECKUX 3aaHus
peueTok
MHHEPAJIOB
3
CamocrosTensHoe
M3y4eHne yueOHon
U Hay4yHO VYcrHslii onpoc.
JUTEPaTypHL. 3ammra
IloaroroBka k 71a00PaTOPHBIX U
MPAKTHIECKOMY, MPAKTHIECKUX
2.2 OcHoBHBIE  (DOPMEI 1a00paTOpHOMY pabor. IK-1.1,
B3aUMO/ICHCTBUS PEareHTOB 1/11 8 3aHATHIO. Pemenue TIK-1.2,
C MUHepanaMu Brinonnenue JIOMAIITHUX 33]1a4. TK-1.3
JOMAIIHEeTO IpoBepka
3aJjaHus 10 BBITIOJTHEHHUS
N3yYCHUIO JIOMAITHETO
KPUCTAIUTMYECKUX 3aaHus
penIeToK
MHHEPAJIOB
Wroro no pazneny 0,5 | 1/11 (0,5/0,51| 17
3. YraeBogopos Kak
(ITOTAIIMOHHBIE PEAreHTHI
CamocTosaTenbHOoe
n3ydeHune yaeOHon
U Hay4yHO
. JIATEPaTypHL.
3.1 Crpoenue, cBoiicTBa patyp 3amura
IToaroroBka k
MpeaeIbHBIX nab0paTOPHBIX U
MPaKTUIECKOMY,
yrieBosoponoB.  CriocoObt HA60DATODHOM MPAKTHYECKHUX TIK-1.1,
MOJy4eHUs] M TpUMEHeHue| 3 0,5/0,21| 7 paTop y pabor. TIK-1.2,
3aHATHIO.
MpeIeTbHBIX [Iposepka TIK-1.3
Pewenue
YIJIEBOJIOPOJIOB B KA4eCTBE peleHus
JIOMAIIIHUX 3a/1a4
(moTopeareHToB JOMaIIHUX 3aad.
o TeMe
«3omepust
OpPTraHUYECKHX

COEIMHEHUI.




CaMocCTOsTebHOE
u3yucHHe y4eOHOMH

Y HAY9HO
. JIUTEPaTypHL.
3.2 CtpoeHue W CBOMCTBa paryp 3amura
IloaroroBka k
STUICHOBBIX JTab0paTOPHBIX U
PAKTHIECKOMY,
YIJIEBO/IOPOJIOB. HAGODATODHOM MPAaKTUIECKUX IK-1.1,
[IpumeHeHHe ATHUIEHOBBIX 0,5 7 parTop y pabor. TIK-1.2,
JIEBOIOPOJIOB TSt SATATHIO. ITposepka MK-1.3
yr PO A Pemienue POBCp '
MIPOM3BO/ICTBA pelLIeHUsI
JOMAIIHUX 3a/1a4
(oTopeareHTOB JOMAIIHUX 337124
o TeME
«3omepust
OpraHUYECKHX
COEIIMHEHUI».
. CamocrosTensHoe
3.3 Crpoenue, cBoiicTBa .
M3ydeHne yueOHon
apoMaTH4eCKUX K-1.1
11eBo0poioB.  CriocoObI 1 HayHaHo o
yr ’ JIUTEPATYPHI. [K-1.2,
MOJIy4EeHUs] ¥ TIPUMCHEHHE 7
TToaroroBka k TIK-1.3
ApPOMATHYECKHX
MPAKTHIECKOMY,
YIJIEBOAOPOJOB B KauecTBE
1a00paTOpHOMY
(hroTOpeareHToB
3aHSATHIO.
Wroro no pazapery /021 | 21
4, Kucnoponaconepxariue
OpraHUYECKHE COCIUHEHHS Kak
(ITOTAIMOHHBIE PEAreHTH
CamocToaTenbHOE
n3ydeHne yuebnoii| VYcTHbIH ompoc.
. U Hay4HO 3amuTa
4.1 CtpoeHue u CBOHCTBa IK-1.1
JUTEPaTypPHL. 7Ta00paTOPHBIX U L
CIIAPTOB. Crioco0bt
IlonroroBka k npaktuyeckux  |ITK-1.2,
MOJIy4EHUs] U TPUMEHEHUE 7
MPAKTHIECKOMY, pabor. TK-1.3
CIIHPTOB B KauecTBe
nabopaTopHOMY [posepka
(hoTopeareHTOB
3aHSTHIO. BBITIOJTHEHHS
Brimonnenue KypcoBOii paboThI
KypCOBOH paboThI
CamocTosTenpHoe
u3ydeHue yueOHol | YcTHIH ompoc.
4.2 CtpoeHHe W CBOWCTBa W HAyYHO 3ammra
KapOOHOBBIX KHCJIOT. JIUTEPATYPBHI. nmaGoparopusix n |[TK-1.1,
CrmocoObl  TONMy4YeHHsI U 6 IToaroroBka k npaktuyeckux  |I1K-1.2,
INpUMEHEHHEe KapOOHOBBIX MPAKTUICCKOMY, pabor. TIK-1.3
KUCIIOT B KavyecTBe 1ab0paTOPHOMY ITpoBepka
(hroTopeareHTOB 3aHATUIO. BBIIIOJIHCHUS
Brimonnenune KypcoBoii paboTbl
KypCOBOH pabOTHI
CamocTosTenbHOe
u3ydeHue yueOHoi| YcTHbIH ompoc.
. W HAy4YHO 3amura
4.3 Crpoenme u cBoiictsa uTe Z: bl 1ab0paTOPHBIX U
3(upoB. CriocoOst PATYPBL. parop MK-1.1,
HO}IFOTOBKa K MPaKTUICCKUX
MOJIYYCHUS. W TPUMEHEHHS 6 TIK-1.2,
MPAKTHIECKOMY, pabor.
3¢upoB B KauecTBe IK-1.3
nabopaTopHOMY [posepka
(moTopeareHToB
3aHATHIO. BBITIOJTHEHHUS
Beinonnenue KypCOBO#1 paboThI
KypCcOBOIl paboThbI
Uroro no pazaeny 19




5. Cepocoaepxariue
OpPTaHUYECKHE COCTUHCHHS Kak

(IroTaIMOHHbIE PEAareHTH

CamocrosTensHoe
u3yueHue y4eOHoM | YCTHBIN ommpoc.
U Hay4HO 3amura
5.1 CrtpoeHue U CBOMCTBa JIUTEPATYPHI. naGoparopupix u |1IK-1.1,
THOJIOB. [Ipumenenue IonroroBka npakrtudeckux  |I1K-1.2,
7
THOJIOB B Ka4yeCcTBE MPAKTUYECKOMY, pa60T. TIK-1.3
(bITOTaLlMOHHBIX PEareHTOB nabopaTopHOMY [IpoBepka
3aHATHIO. BBITIOTHEHHUS
Beimonnenue KypcoBOl paboThI
KypCOBO#1 paboThI
CamocTosTenbHOe
n3ydeHne yuebnoii| YcTHbIH ompoc.
5.2 CrtpoeHue u cBoicTBa 11 HayHHo 3aupra
c. . (I)OI;IaTOB i cybdaros JIATEPaTypHL. naGoparopreix n |TIK-1.1,
Y 4 i IlonroroBka k npaktuyeckux  |I1K-1.2,
IIpumeHeHue cynbhoHaTOB 7 DAKTHIECKOM aGoT K-1.3
U Cynb(aToB B KauecTBe p ¥ p : -
nabopaTopHOMY [TpoBepka
(bITOTaLIMOHHBIX PEareHTOB SAHSITIIO BBIOTHCHIS
Beimonnenue KypcoBOil paboThI
KypCOBOH paboThI
CamocrosTensHoe
u3ydeHue yueOHol | YcTHIH ompoc.
. H HAyIHO 3ammra
. TPOCHHE U CBOMCTB
icil{fof:;ami én(z)c((:)&i JIUTEePaTyphl. 1a00paTOPHBIX U NK-1.1,
HONVICHIS 1 n MCHCHC 6 IToxroroBka npaktuyeckux  |I1K-1.2,
KcaP}I/TOFeHaTOB E KavyecTBe MPAKTHICCKOMY, pador. IIK-1.3
1ab0paTOPHOMY IpoBepka
(bITOTaLIMOHHBIX PEareHTOB SAHSTHIO BLITIONHCHIS
Brinmonsenue KYPCOBO# pabOTHI
KypCOBOH pabOTHI.
CamocTosTenpHoe
u3ydeHue yueOHoi | VYcTHIH ompoc.
o W HAy4YHO 3ammra
5.4 Crpoenue u cBoiicTBa
P JIUTEPATYPBHI. 71a00PaTOPHBIX U
mutnodocdaror. CrocoObt TIK-1.1,
ITonroroBka MPAKTHIECKUX
TIOTyYeHUs] M TIPUMEHEHUE 6 DAKTHYECKOM aGor IK-1.2,
qutHohocdaToB B KauecTBe P Y p : MK-1.3
nabopaTopHOMY ITpoBepka
(hTOTaLMOHHBIX PEareHTOB SAHSTIIO BBIOHCHILS
Brimonnenune KypcoBoii paboTbl
KypCOBOH pabOTHI.
Hroro mo pazaeny 26

6.

A3oTconepxaniue

OPraHnv4CcCKUC COCOUHCHUSA KakK
(I)J'IOTaHI/IOHHLIe pe€arcHThbl




CamocrosTensHoe
u3ydeHue yueOHon

VYeTHBI onpoc.

U HAyYHO 3amuTa
JIATEPaTypPhIL. naGoparopueix n |1IK-1.1,
6.1 Crpoenne u CBOMCTBa 6 IoaroroBka K npakrtuyeckux  |I1K-1.2,
aMHUHOB IPaKTUIECKOMY, pabor. TK-1.3
nabopaTopHOMY ITpoBepka
3aHATHIO. BBITIOJTHEHHUS
Brimonnenne KypCOBOI1 paboTHI
KypCOBOH paboThI
CamocrosTensHoe
u3ydeHue yueOHol | Y cTHBIH ompoc.
U HAyYHO 3amuTa
6.2 CrocoOBI HONYYeHUS U JIATEPaTypPhIL. naGoparopueix n |TIK-1.1,
NMPHMEHEHHEe  aMHHOB  B| 4 6 IMonroroBka npaktuyeckux  |I1K-1.2,
KayecTBe  ()IIOTAI[IOHHBIX MPaKTUICCKOMY, pabor. TIK-1.3
peareHToB 1a00paTOpHOMY ITposepka
3aHATHIO. BBITIOTHEHHUS
Beimonnenue KypcoBOil paboThI
KYpCOBO# pabOTHL
CamocTosTenbHOe
n3ydeHne yuebnoii| YcTHbIH ompoc.
U Hay4HO 3amuTa
6.3 Hurpocoenunenus. K-1.1
JIATEPaTypHL. 7Ta00PaTOPHBIX U L
CrocoObl  TIONyueHHs |
IlonroroBka k npaktuyeckux  |I1K-1.2,
pUMEHEHHE 6
Ny MIPAKTHIECKOMY, pabor. TIK-1.3
HHUTPOCOCTHHEHUH BO
nabopaTopHOMY [posepka
(hroTanun
3aHSTHIO. BBITIOJTHEHHS
Brinonnenue KypCOBOIl paboThI
KypCOBOi pabOTHI.
Hroro mo pazneny 18
7.  PeareHThI-perymatopsl U
TEXHOJIOTHH MIPUTOTOBJIEHUS
peareHToB
CamocToATenbHOE
7.1 PeareHTBI-Iempeccopsl. M3y4eHHe yueOHOH MK-1.1
. 4,
Heopranunueckue Y HAY4YHO VYerHslif onpoc. [K-1.2
JIETIPECCOPBI. 8,7 JIATEPaTypHL. 3amuTa KypcoBoit K 1' 3’
BricokomonekynspHble IlonroroBka k paboThI o
OpTaHUYECKHe ACIPECCOPHI 3aIUTe KypCOBOM
paboTHI.
3
CaMmocrosTensHoe
u3ydeHue y4eOHOH
7.2 PeareHThI-aKTUBATOPBI. e i . IK-1.1,
1 HAY4YHO VYerHslii onpoc.
XapakTepHUCTHKa OCHOBHBIX . [TIK-1.2,
8 JIATEPaTypHL. 3amuTa KypcoBoii
aKTHBATOpPOB. MeXaHU3MEI IK-1.3

HeﬁCTBHﬂ AKTHUBAaTOPOB

ITogroroBka K
3amuTe KypcoBoi
paboTHI.

paboTHI




CaMocCTOsATeNbHO
U3ydcHHe y4eOHOMH

7.3 Texnonoruu U Hay4HO VYcTHsIii onpoc. IK-1.1,
MPUTOTOBJICHUSI OCHOBHBIX 1 8 JIUTEPATYPHI. 3amura KypcoBon TK-1.2,
(bITOTALIMOHHBIX PEareHTOB IloaroroBka k paboThl IK-1.3

3alIMTe KypcoBOM

paboThI.

HUroro no pasaeny 2 1 24,7
Hroro 3a cemectp 421 | 4/1,21 |162,4 320,Kp
Hroro no aucuuIuinHe 4/21 | 4/1,21 |162,4 Kypeosas pabora,

3a4eT C OIECHKOM




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
BBIHECCHHBIX IIPENOIaBaTesieM Ha 00CYKICHHE) H MEXIPYIIIIOBOTO IHAJIOra.

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.

CamocrodTenbHas paboTa CTYJIEHTOB 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. llTa6apos, 0. C. Oprannueckas xumusi [ DeKTpoHHbIN pecypc]. U3marenscTBo: Jlans,
2011 .01 848 c. ISBN: 978-5-8114-1069-9. — Pexum nocryma: http://e.lanbook.com/books/

3. IOpoBckasi, M.A. OCHOBBI OpraHUYeCKONW XUMHHU [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue WM3parensctBO: «bunom. JlabGoparopust 3Hammity, 2012 r.[] 236 c. — ISBN:
978-5-9963-0204-8. — Pesxum mgoctyna: http://e.lanbook.com/books/

4. Tepenun, B.I1. IlpakTukym mo opranudeckoil xumuu [ DiekrpoH.pecypce |: yueO.
nocobue. — DBC «Jlaub», 2012. — Pexxum noctyma: http://e.lanbook.com/books/.

5. Opranunueckas xumust [Tekct]: yued mocobue. Yactes 1 /T. M. Kymukosa, X. S
I'mpesas, JI. B. Uynposa, 3. P. Mymiuna. — M3narenbctBo: MarHuTOropck. roc. TEXH. yH-Ta UM.
I'.1. Hocosa, 2009. — 162 c.

6. Kymukosa, T.M. Opranunueckas xumus [Tekct]: yue6 mocobme. Yacts 2 / T. M.
Kymukosa, X. A. ['upesas, JI. B. Uynposa. — U3gaTenscTBo: MarHuToropek. roc. TEXH. yH-Ta UM.
I''". Hocosa, 2010. - 91 c.

7. llly6os, JI.A., UBankos, C.H., llernosa, H.K. ®noTanmonnsie peareHTsl B Mporeccax
oborarieHuss MuUHEpaIbHOTO ChIpbs [ Tekct]: CrpaBounuk B 2 kH. /Ilox pen. JI.B. KonaparbeBoid.
—M.: Henpa, 1990.[1 ISBN: 5-247-02670-5.

8. Xan, I''A. ®norauuonneie peareHTel U ux npumeHenue [Tekct]/ I'.A. Xan, JL.U.
["a6puenora, H.C. Bnacoa. — M.: Henpa, 1986. — 270 c.

9. Ilepuoanueckue u3JaHUS: HAYYHO-TEXHUYECKHE >KypHaibl «OOoramieHue pya»,
«IBetHble MeTayibl», «LlBeTHas Mertamnmyprusi», «l'opHBI MHPOPMAIMOHHO-aHATUTUYECKUN
OIOJIIETEHB.

B) MeToaunyeckue ykasaHus:

1. 'opnosa O.E. JlaGopaTopHbIil IpakTUKYM MO AUCHUILUINHE «XUMHUS (DIOTOPEareHTOB
JUTSL CTYJIEHTOB, oOydaromuxcst o HampasieHuto 130400 — «['opHOe neno» CHerualbHOCTH
130405 - «OOorameHue NOJE3HBIX HMCKOMAEMbIX» OYHOM M 3a04HOM (opMm oOydeHus. -
Marnutoropck: MI'TY, 2016. — 50 c.

2. T'opnosa O.E., OpexoBa H.H. MeTtoauueckue yka3aHus 1O BBINOJHEHHIO KypCOBOM
paboTel TIO0 AUCHHILINHE «XWMHs (DIIOTOpEareHTOB» JUIsl CTyIEHTOB creruanbHocTH 130405
JTHEBHOH U 3a04HOM popm 00ydeHus. Maruutoropck: MI'TY, 2014. - S1c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

http://e.lanbook.com/books/ Aprtemenko, A.M. Opranudeckas XAMHS I HEXHUMHY.
HarpaBJIeHUH MOJrOTOBKU [ DNeKTpOoHHBIH pecypc]: yueOHoe nocodue. — IbC «Jlanb», 2013.

http://e.lanbook.com/books/ [labapos, KO0. C. Opranuyeckas XuMusi [DIEKTPOHHBIH
pecypc]. U3narensctBo: Jlanb, 2011 1.0 848 ¢. ISBN: 978-5-8114-1069-9.

http://e.lanbook.com/books/ IOposckas, M.A. OCHOBBI OpPraHUYECKOW XHMHUH
[DnexTpoHHEIH pecypce]: yaeoHoe mocooue M3natenscTBo: «bunom. Jlaboparopus 3Hanuii”, 2012
r.[] 236 c. — ISBN: 978-5-9963-0204-8.

http://e.lanbook.com/books/. Tepenun, B.II. IlpakTukym 1o opraHudeckodl Xumuu [
DnexTpon.pecypc |: yueb. mocodue. — DBC «Jlanby, 2012.

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK IeiicTBUS TUIEH3UN
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IIpodeccuonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Haunonanshas nH(OPMAIMOHHO-aHATUTHIECKAS URL:
cucrtema — Poccuiickuii H”HAEKC HayYHOTO [IUTUPOBAHUS .
(PUHIT)
ITouckoBass cuctema Axagemus Google (Google
Scholar)
HNndopmannonnas cucrema - EnquHoe okHO mocTyna K
MHGOPMAIIMOHHEIM PeECypcaM

9 MaTepuajIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

URL: https://scholar.google.ru/

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

MatepuraiabHO-TeXHUYECKOE 00eCcrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

JlexuvoHHas ayauTopusa: MynbTUMEOUNHBIE CPEACTBA XPAaHEHWsS, INEepeladyd |
npecTaBiIeHus HHpopMaum.

Jlaboparopus (ayza. 09):

1. JIaGopatopHasi ycTaHOBKA JUIs IEPETOHKH >KUIKOCTEH.

2. JlabopaTopHast yCTaHOBKa [T H3y4YCHHUsT (PU3UUECKOM aIcopOLnu.

3. JlabopaTopHas yCTaHOBKa IS ONIPEeICHHS BA3KOCTH.

4. Becbl TEXHUYECKHUE.

KommbrotepHbiii kiaacce : [lepconanbhbie kKommbioTepsl ¢ makerom MS Office, ¢ Berxomom
B VHTEpHET W C JOCTYIOM B D3JCKTPOHHYIO HH(DOPMAIMOHHO-00pAa30BATEIIBEHYIO CpEeIy
yHHUBepcuTeTa. YueOHble QuibMbl «DIOTAIIMOHHBIE PEareHThl HAMPAaBICHHOTO JEUCTBUS IS
nepepabOTKU  MHUHEPATbHOTO  ChIpbsi»,  «PearenTHble  oTneneHus  (JIOTAIMOHHBIX
oborarutenbHbIX Hadbpuk», «DIoTallnOHHOE 00O0TaIlIeHHE MTONIE3HBIX UCKOMAaeMbIX ).

AynuTOpUN TSI CAMOCTOSTEIHHOW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YATAIBHBIC 3aJTbI
oubmuoteku: IlepconanbHble KommbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U C
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHHBEPCUTETA

[Ipunoxenne 1
6. YuyeOHO-MeTOAMYECKHE 00ecIeYeHHe CAMOCTOATEIbHOM padoThl CTY/ICHTOB

[To mucnummnHe «XuMust GIOTOPEareHTOBY MPEAYCMOTPEHA Ay JUTOPHAS U BHEAYIUTOPHAS
caMocCTosTeNIbHas paboTa 00yyJaronMXxCs.

BaeaynuropHas camocTosiTenbHast paboTa CTYACHTOB OCYIIECTBIISIETCS] B BUJIE TTOATOTOBKH
K J1abOpaTOpHbIM M TPAKTUUYECKUM 3aHATUSAM, IOATOTOBKE K KOHTPOJIBHBIM paboTam,
BBINTOJIHEHHS KYPCOBOH paOOTHI.

Bunasl camocTosaTenbHOM paboThl (00bEM 4acoB, OTBOJUMBIX Ha CAMOCTOSATENBHYIO paboTy
no yuebHoMy ruiany — 11,4 gacoB):

1. CamocTosATeNbHOE N3YUYeHUE YUeOHOM TUTEepaTyphl —2y4aca
2. [loaroroBka Kk 1a6OPaTOPHBIM 3aHATUSIM
—2 yaca
3. IloaroroBka K MpakTUYECKUM 3aHSATHUIM — 2 4aca
4. BrinonHeHue KypcoBoi paboThI — 5,4 yacos

Ilpumepnvie eapuanmaol mecmogvlx 3a0aHUIL:
Bapuanrt 1


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

1. 3akonuute onpenencHUe.
H3omepol — 3710. ..
2. Hanmmute cTpyKTypHBIE (hOPMYIIBI M HA30BUTE 10 CUCTEMAaTHYECKON HOMEHKIIATYpe BCE
M30MEPHI renTaHa.
3. 3akoHYHTE Ompe/eIieHuE.
TI'emepoyuknuyeckue coeouHenuss — 310. ..
[IpuBenute 1-2 npumepa.
4. Hanwummte cTpyKTYpHBIE (OPMYIIBI COEAMHEHUIA:
a) 2-3Tun-2-0yren-1-om;
0) MeTHII()CHIIKETOH;
B) 3,3—aumeTmi-1-0yTuH.
Bapuant 2
1. 3akonuuTe OomnpejeeHue.
T'omonozu — s70. ..
2. Hanumure cTpyKTypHbIE (POPMYIIbI M HA30BUTE 10 CUCTEMAaTHYECKON HOMEHKIIaType BCe
M30MEPHI aMHIIOBOTO CIIUPTA.
3. 3axkoHYHUTE OIpEJIEICHHUE.
Ayuxnuueckue coeOunerus — 3T0. ..
[Tpusenure 1-2 npumepa.
4. HanummuTe cTpyKTypHBIE (OPMYIIBI COCAMHEHUIA:
a) METHJIPTUIIAMUH;
0) 4,5-TuaPOKCH-3-METHI-2-TICHTAHOH;
B) 2,3-nuMeTHi-2-0yTeHOBas KHCIIOTA.
Bapuant 3
1. .3akoHuuTe ompenecHue.
T'omonozuyeckuii pso— 310. ..
2. Hanmmute cTpyKTYypHBIE (OPMYITBI M HA30BUTE 110 CHCTEMATHYECKO HOMEHKIIAType BCE
M30MEephI TeKCeHa.
3. 3aKoHYHUTE ONpe/IEIICHHE.
Anuyuxnuueckue coeOuHenuss — 3T0. ..
[TpuBenute 1-2 mpumepa.
4. HamummmTe cTpyKTypHBbIE POPMYIIBI COSTMHEHUH:
a) U300yTUI0EH30T;
0) 4-6poM-5,5-TuMeTHII-2-TeKCeH;
B) 2-MeTHII-3-3THII-3-TICHTCHAIb.

Bapuanr 1

1. YkaxxuTe MOJIEKYJISIpHYIO (OpMYITy MpeAeIbHOr0 OJJHOATOMHOTO CIIUPTa
1) C3HgO; 3) CoH40;

2) C5H120 4) C3H60

2.Kakoe 13 nepeqncaeHHbIX BEIIECTB HE COACPKHUT KapOOHUILHOM IPYTIIIbI
1) MmypaBbHHas KHCIIOTa 3) aTaHon

2) dhopmanbaeruy 4)yKCyCHBIN anbJIerua

3. HazoBuTe BemiecTBo

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

OH CoHs
1)2-3TunmnenTtanoin-5 3) 3-MeTuiIreKcanou-5
2) 4-3TuneHTanoN-2 4) 4-MEeTUITEKCAHO -2

4.C moMoIIbI0 KaKOW peaKIy HeJIb3s MOJIYIUTh KapOOHOBYIO KHCIIOTY
1) okucneHue anpaeruaa
2) TUAPOIN3 CI0KHOTO dupa



3) BoCCTaHOBJICHUE aJIbJIETH/IA
4) OKHCJICHHE aJIkaHa
5. JlonuiuTe ypaBHEHUE XMMUYECKON PEAKIMU U YKA)KUTE €€ Ha3BaHUE

H+, Hg2+
HC=CH+H,0 —»

1) peakuust Baruepa 3) peakuus Kyuepona

2) peakuus 3eTUHCKOTO 4) peakmus Bropma

6. CKOJIbKO TIepEUYHCICHHBIX BEIIECTB PEarupyeT ¢ dTaHAJIeM: MypaBbUHAS KHCIIOTA, BOJIOPO/I,
[HAHOBOIOPO/I, MarHKM, TUAPOCYIbGua HaTpus, ruapokcua meau( 1)

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

7. MbUIO TIpeICTaBIIIET COOOM

1) crnoxHbIi 2Qup BeICIIEH KapOOHOBOW KHCIIOTHI

2) CIOXHBIN GUp TIUIEpUHA

3) HaTPUEBYIO COJIb BBICIIIEH KAPOOHOBOW KHCIIOTHI

4) cMech BhICITUX KapOOHOBBIX KUCITIOT

8. Kaxkoit 06eM Boopo/ia (H.y.) BBIASIUATCS Tpy B3auMoaeiictBuu 0,1 MOJIb 3TaHOIIA C U30BITKOM
METAJTTNYECKOTO HATPUS

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

2) 1,127 4)4,48 n

9. B cxeme mpeBpalieHuil : 3THH — X —YKCYCHas KHCIIOTa BEIIECTBOM «X) SIBIISICTCS

1) aTanon 3) sTuineH

2)sta"ane  4) sTUNALETAT

Bapuant 2

1. Yxaxute Gopmymny mpeneabHOl 0THOOCHOBHOM KapOOHOBOM KHCIOTHI
1) C3HeOo 3) C4HeOo

2) C2 HgOs 4) C3HgO2

2. MeXKI1acCOBBIM U30MEPOM aJIbJIETHIOB SIBIISIOTCS

1) xkapOOHOBBIE KUCTOTHI 2) KEeTOHBI

3) cioxHbIe YPUpPHI 4) ciupThI

3. ITomyunTh peaeNIbHBINA OJHOATOMHBIN CIIUPT MOKHO
1) okucieHueM anpaeruaa

2) srepudukanreit KapOOHOBON KUCIOTHI

3) OKHCTIEHUEM aJKeHa

4) rugpoTanuen aakeHa

4. Kakoe BeleCTBO HE POSBIISET KUCIOTHBIX CBOWCTB

1) CH;0H 3) C17H35-COOH

2) CeHsOH 4) CH3-COH

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

CH3-CH,-COOCH3+H,0 —»

1) ruaparanus 3) ruapupoBaHue

2) ruapoau3 4) neruaparanus

6. [lepBHYHBII CIUPT MOXKHO MOJTYy4aTh

1) oxuciennem nponaHans

2) ruzpatanmen mporeHa

3) BoccTaHOBIIEHUEM OyTaHAalIs

4) okucienneMm OyTaHa

7. CKOJIBKO NIEPEUUCIICHHBIX BEILIECTB PEArHPYIOT C YKCYCHOM Kucioroii: runpokcun xenesa (111),
MIPOIaHo — 1, UHK, XJI0p (B MPUCYTCTBUU KaTaausaropa), kapOoHaT HaTpus, popMaibaeru

1) Tpu 3) nAathb

2) ueThIpe 4) mecthb



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

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

2)1,12 0 4)3,36 1

9. B nenouke npespaiieHui

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

1) aTan 3) MeTaHou
2) XJ0pATaH 4) MeTaHaIb
Bapuant 3

1. lansl BemiecTna:

a) CHZZC-CH:CH-CHz-CH3 6) CH3-O-CH2-CH3 B) H-COH
CH,
Il) CH3-CH2-NH2 e) CH3-CH-CH3 )K) CH3-CH-CH2-
CH; OH
3) CH3-CH=CH-CH,-CH3 i) CHg-CH,-CH,-CH,-COOH K)
HzC:CHz

1.0OmnpenenuTte, K KAKOMY KJaccy OTHOCSITCSI COEIUHEHUS a)-0)-B).

2. Vkaxure QopmyIy eHTeHa-2.

3. Haligure roMoJI0T PTaHOBOI KUCIOTHI.

4. YKaXuTe BEIIECTBO, SBIISIONICECS MEKKIACCOBBIM H30MEPOM IporiaHosia-1.
5.Haiiaure BemecTBa, y KOTOPBIX UMEIOTCS LIUC - U TPAHCU30MEPBHI.

6.YKaKXUTE BEIIECTBO, ISl KOTOPOTO XapaKTEePHA U30MEPHSI MMOJIOXKEHHS (PYHKIIMOHATHHOU
rpynnsl. Hanummre 3ToT u3omep.

7. Haiinute nzomep OyraHa.

8. Kakoe BemiecTBo IMeeT TPUBUAIbHOE Ha3BaHUE alleTUIICH?

9.Hamummte qBa rOMOJIOTa BEIIECTBY B).

10. HazoBuTe BemecTBa 1) 1 XK).

2. VkaxuTe GpopMyily NMpesIeIbHOr0 0IHOATOMHOTO CITUpTA!

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

Kakoe BemiecTBo He COAepKUT KapOOHUIBHOMN IPYMIIbL:

a) MypaBbHHas KUCJIOTA 0) hbopmanbaeruy B) 3TaHOJI ') YKCYCHBIN alIbJeTU/I.
CocraBpTe 17151 HETO MEKKJIACCOBBIN U30MEP U HA30BUTE €TO.

3. lonumure peakiuio U yKaXuTe e€ Ha3BaHUE:
CH - CH + HZO“ HgSOA, KHCIIOTa__

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

4. CoctaBbTe (hOpMYJIIBI 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) C¢Hs-COOH B) CH3-CH=CH-COOH r)
C,Hs-COOH

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

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

1. HaiiguTe MeXKIacCOBBIN HM30Mep BemiecTBY I. HazoBuTe 3TH BemecTBa 1mo
CUCTEMATUYECKON U TPUBUAIBHOW HOMEHKIIATYPE
2. Tlonmyuute BemiecTBO @ U3 3TaHaisl. Hamummre ypaBHeHHE peakiuu.



w

Hanummre ypaBHeHHE peakiuy BelecTBa § ¢ THIPOKCHIOM Kausl.

4, Hamumurte ypaBHEHHE peaKIIuyu 00pa30BaHMs CIOXKHOTO dpupa U3 TIUIepUHa U
TpEX MOJIEKYJ KUCIO0ThI M. Kakoe arperaTHoe COCTOSIHUE UMEET JaHHbIHN Kup?

5. Hanumute ypaBHeHHe ruipoiu3a BemniecTsa 3. HazoBuTe mpoayKThl peakifi.

6. CoctaBbTe POpPMYIIBI BELIECTB 11O HA3BAHUIO.

a) 2,3-nuMeTHII-3-XJIOpIIeHTaH, 1) STHJIOBBIN 2(UP YKCYCHON KHCIIOTBI

0) XJIOpIUKIOOYTaH, ¢) 4-aMuHOBaJIEpUAHOBAs KUCTIOTA

B) METHUJIOEH30JI (TOJIYOJ), ’K) TIPOTTUIIaAMUH

T') AMSTHIIOBBIN 3hup

7. OnenHOBas KMCIOTA HE B3aMMO/IefiCTBYET C PaCTBOPOM

1) Opoma

2) amerara HaTpus

3) ruapoxcuaa HaTpUs

4) mepMaHraHara Kajaus

8. Mbuto mpeacrapisieT co0oit

1) cnoxxHBIH 3¢uUp BhICIICH KapOOHOBOW KUCIOTHI

2) crokHBIN 2(up rIULIEepuHa

3) HaTpUEBYIO COJIb BBICHICH KapOOHOBOM KUCIOTHI

4) cMech BbICIIUX KapOOHOBBIX KUCIIOT

9. Kakoe BeIiecTBo He MPOSBISIET KUCIOTHBIX CBOHCTB

1) CHsOH 3) C17H35-COOH

2) CéHsOH 4) CH;-COH

Bapuant 4

1. U3omepom BemecTBa, popmyna kotoporo CH,=CH-CH,-CHs, sBnsiercs:
a) 2-meTwiOyTeH-2 B) OyTeH-2

0) 6yran r) OyTuH-1

2. JIns ankaHOB HanboJiee XapaKTEePHbI pEaKIHH:

a) MPUCOETUHEHUS 0) 3amernieHus

B) MOJMMEpHU3aIUU T') OKHUCJICHHUSI.

3. Ilpu OKHCIIEHNH 3TUIIEHA BOJHBIM PACTBOPOM IEPMaHTaHaTa Kallus 00pa3yeTcs:
a) yKCycHast KMcoTa 0) 3TUIIOBBIA CIIMPT B) STUJICHIJIMKOIIb T') YKCYCHBIH albJIeru
5. Jlis apoMaTHdecKuX yriieBOJOPOI0B HanOoJIee XapaKTepHbI PeaKIuu:

a) 3aMelIeHus 0) npucoeMHEeHUs
B) MOJMMEpPU3ALINU I') OTLIEIUICHUS
6. MeTaH moyiy4aroT B MPOMBIIIJIEHHOCTH:
a) Al,C3+H,O0— 6) CH3COONa+NaOH—
B) U3 MPUPOJHOIO rasza I) U3 CBETHJIBHOIO rasa
7. YCcTaHOBUTE COOTBETCTBUE MEX/IY BEIIECTBOM U €r0 Ha3BAHHUEM.
Bemecrso: HaszBanue:
1) CH=C—CH,—CHyg; a) OyreH-2;
2) CH3—CH,—CH,—CH>—CHjs; 0) OytuH-1;
3) CH3—CH=CHy; B) IICHTaH;
4) CH,=CHa. T) 9TEH;
1) TIPOTIEH.

8. ObeciBeunBaeT GPOMHYIO BOJY CIICIYIOIIAs KHCIIOTa
1) nanbMuTHHOBAsA

2) oJienHOBas

3) creapuHoOBas

4)  ykcycHas

9. Ykaxute popMyny HeNpeaAeTIbHONH KUCIOTHI



1) CysH3COOH
2) CH;COOH
3) HCOOH

4) Cy7H3COOH

Homawinue 3a0auu:

1. Ilpu ¢uoranun cyabGUAHBIX pyd B KadyecTBe NEHOOOPa30BaTelNsi HCIIOJIB30BAIN
mpem-TeKCUIOBbII cnupT. PaccuuTaiite konuuecTBa cnupra (B MOJIAX), HEOOXOIUMOE st
dnoraruu 120 T KOHIIEHTpATa, €ClIM pacxo.l cnupra coctaBui 50 r/T.

2. Ilpum ¢notanuu nONMMETANIMYECKUX PYyJI IUKIOTEKCAaHOJ MPHUMEHseTCd Kak
neHooOpasoBarenb. Haitnure maccy ¢enona m o0beM Bojopona (H.y.), HEOOXOIUMBIC IS
noiyyeHuss 100 Kr UKIOreKCaHOJa, €ClOM BBIXOJ NPOJAYKTa peakuumu coctaBiseT 98 % or
TEOPETUUECKOTO.

3. Ilpu oborameHuu pya B KauecTBE peareHTa-coOuparemnss HCIONb3YIOT TEXHUYECKYIO
OJICMHOBYIO KHCJIOTY, BBIICTISIEMYIO MPHU NIEPepadOTKe KUPa MOPCKHUX KUBOTHBIX. OHA COACPKUT
40 % (mac.) yuctoi onenHoBor KucioTel C17H33COOH. Paccunraiite Maccy (Kr) TeXHUYECKON
OJICMHOBOW KHCJIOTHI, HEOO-xoaumyro s (uotammu 100 T pynsl, ecnu pacxon Ci7HzzsCOOH
cocrasnsieT 0,3 Kr/T pyabl.

4. lllaBeneBasi KUCIOTA UCIOIB3YETCS MpU OOOTAIIEHUH PYJ B KadecTBE MojudukraTropa
dnotarun B Buae 8 %-ro BOAHOrO pacTBopa. PaccumraiiTe Maccy TEXHMYECKOM IIaBeneBOi
KHCIJIOTBI, cojepkamieid 5 % mnpumeceir, koTopas HeoOxonuma s mpurotosieHuss 100 kr
pacTtBopa MoAu(HUKaTOpa.

5. ®pakuust cuaTeTHYecKuX Xuakux kucioT CXKK ¢ uncmom aToMOB yriieposa B pagukanie
7 — 9 nmpuMeHseTcs mpu OOOralleHud U nepepaboTke pya IBETHBIX METaoB. B eMKOCTh co
crounbiMU Bojamu o0bemoM 10 M3 copomeno 1200 r CXKK cnenyromero cocrasa (mac. %): 20
OKTaHOBOHM, 37 HOHaHOBOW M 43 nexkaHOBOW KHCIOT. PaccumTaiiTe KOHIIEHTPALMIO KaXIO0U
KHUCTO0THI 4 (Macc. %) B CTOKax, MPU-HIB UX IUIOTHOCTh PABHOW €AMHHULIE.

6. Katnonnsiit horopearent-cobupatens naypunaMuH CioHosNH, momyyaroT u3 sxupHbIX
KHCJIOT KOKOCOBOT'O Macjia M HCIOJIB3YIOT TMpHU (DIOTAIMU CUJIMKATHBIX MUHEPAJIOB B BHJIE
pacTBOpUMOIi B BoJie conu. PaccumnTaiite maccy naypuinamuna, Heooxoaumoro s ¢aotamuu 100
T pyZibl, €CIIM pacxXo ero cojim coctaBui 88,6 I/T.

7. dnoropeareHT-cobupatens mMapku AHII-14 mony4aroT BOCCTaHOBIEHHUEM BOJOPOJIOM
HUTponapaduHOB, 00pa3yroUMXcsd HpU HUTPOBAHUU H30MepHbIX mnapapuHoB CiaHzo. s
OTJICJICHUs] aMHUHOB OT TOJIYY€HHOH cMmecu ee oOpabaThiBaroT XJopoBojopoaoM. Ompenenure
coepxanue aMmuHOB (Macc. %) B 50 Kr 2TOM cMecH, eclii Ha peakiuio u3pacxopoBanu 150 moseit
HCI.

8. Ilpu ¢motanuu HeCyIbQUIHBIX PYI HCIOIB3YyeTCS TEXHUYECKAs OJICMHOBAas KHCIIOTA
Mmapku b, coneprxkarias He MeHee 95 % cMecH KUPHBIX KUCTOoT. PaccunTaiite uncio Momiei KUuciaoT
— omennoBou C17H33COOH, mmmoneBoit Ci17H31:COOH, mammurmaOBOM CisH3:COOH u
creapuHoBoit C17H35COOH, Bxoasmux B cocTaB | KT TEXHUYECKON KUCIIOTHI, €CIIU COAEPKaHNE B
Hel yKa3aHHBIX KUCIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



[Tpunoxenue 2

7. OueHo4YHbIE CPeCTBA 1JIfl IPOBeAeHHUs POMEKYTOUHOM aTTecTAllul
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON ATTeCTANNM:

Kon WNHpukaTop noctuxkeHus

N OneHouHble CpeaCTBA
MHIMKATOpa KOMIIETCHIIUH
I1K-1

Crioco0OeH caMOCTOATEILHO OpTraHHU30BbLIBATH U IPOBOAXUTH HAYYHO-UCCIICA0OBATCILCKUC pa60TI>I B 00J1aCTH IMOATOTOBKHU K o6orameHmo u Hepepa60TKI/1
MHUHCPAJIBbHOI'O U TCXHOI'CHHOI'O ChIPbs

IK-1.1

[IpoBoaUT NaTeHTHBIE
UCCIeI0BaHMsl, 00pabOTKY U
aHaJIn3 HAYYHO-TEXHUYECKOMN
nH(pOpMaLIUY U PE3YIHTATOB
HCCIICTOBAHUM

IIpumepHBbIii IepeYeHb TEOPETHYECKUX BOIIPOCOB K IK3aMeHY:

1.

Nous®w N

©

10.
11.

12.
13.

14.
15.

OO0u1me npeacTaBiaeHus 0 (PIOTAMOHHOM Pa3J/IeIeHUN MUHEPAIOB U (PIIOTAI[MIOHHBIX peareHTax.
Knaccudukanus GpaoTalmoOHHBIX peareHToB U X HazHaueHue. OOmas kiaccudukarms
cobuparenei.
MexaHu3MBbI peakluii B opranndeckoi xumun. Kiraccudukaius peaxkiuii B OpraHn4ecKoi XUMUN
(c mpumepamn).
@dioTallMOHHBIE peareHTh! B Ipoleccax 000ralieHus MOJIEe3HbIX HCKOMAeMBbIX.
Ha3nauenue peareHToOB BO (hI0TallMOHHOM IIPOLIECCE.
Pearents! — coOuparenu 1 ¢puoTauy MUHEpaa.

PearenTs! — neHooOpa3oBaTenu A (GpIoTaluy MUHepaia.
OcHoBHbIE (OPMBI I MEXAHU3MBI 3aKPEIIJICHHUS] OPraHUYECKUX COETMHEHUI Ha MOBEPXHOCTU
MUHEpaa.
duznyeckas aacopOIus Npy B3aUMOJEHCTBIM MUHEPAJIOB C peareHTaMu.
Knaccugukanus Moiekyn u aicopOeHTOB M0 UX CHOCOOHOCTH K HECHEIM(PUUECKUM U
CHeU(pUIECKIM B3aUMOJICHCTBUSM.
Xumuueckas aacopOuus Mpu B3auMOCHCTBUN MUHEPAJIOB C pearecHTaMu.
DNEKTPOHHOE CTPOEHUE OPraHNYeCKuX coenHeHui. ' ubpuauzanus opoburaieit aroma yriaepoaa
(sp*-, sp>-, sp- TUOpUAM3AIIHS).
Teopus crpoenus oprannueckux coequHennii A.M. bytieposa. CriocoOb1 n300paxeHus
OpPraHUYECKUX COECAUHEHUN.
Kraccel oprannueckux coeJuHeHHH (C mpuMepamH).
Knaccugukanus opraHMuecKiuX COeMHEHUH (C MpruMepamu).
[Ipupona u ¢puzmvecKkrne CBONCTBAa KOBAJIGHTHOM CBsA3U. [loJIApHbIE M HETOISIPHBIC KOBAJICHTHBIE
CBs3U. IMNOIbHBI MOMEHT MOJIEKYJIBI.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

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

22.

23.

24,

25.

26.

27.

28.

29.

30.

MexaHu3MBbl peakluii B opranndeckoit xumun. Kimaccudukarys peakyii B OpraHi4ecKoi XuMUn
(c mpumepamn).

OO6ume mpeacTaBaeHus 0 (pIOTAIMOHHOM Pa3/IeIeHUN MUHEPAIOB U (PIIOTAIIMOHHBIX peareHTax.
Knaccudukanus GpaoTainoHHBIX peareHTOB U X Ha3HauYCHUE.

O6mas knaccudukanus coonpaTemnei.

O6mas knaccudukaius neHoodpazoBarese.

Kitaccel opranueckux COeJMHEHUH U IPUMEHEHUE OPTaHUYECKUX COEAMHEHUHN pa3InyHbIX
KJIACCOB B KauecTBe (hJI0TOPEareHToB.

[IpumeHeHne HeOpraHMYECKUX COEAMHEHNN B KAUYECTBE PEareHTOB-PEry I TOPOB.

[IpenenpHbIE YTI€BOJOPOABI: CTPOCHUE, TOMOJIIOTUYECKUH psill, U30MEpHs, PU3nvecKue u
XUMHAYECKHEe CBoWcTBA. [IprMeHeHme mpeaesbHbIX YTIEBOJOPOI0B B Ka4eCcTBE ()IIOTOPEareHTOB.
HenpenenbHble yrieBoaopoabl STUIEHOBOTO psijia: CTPOCHHUE, TOMOJIOTUUECKUH psijl, U30MEpus,
¢u3nueckre U XuMU4Yeckue cBoucTBo. [IpuMeHeHe aJKeHOB U UX MPOU3BOAHBIX JUIS
MIPOU3BO/ICTBA (PIIOTOPEATEHTOB.

HenpenenbHble yriieBogopo/ibl alleTUIEHOBOTO PsiJia: CTPOSHHE, TOMOJIOTHYECKUHN PsiJl,
HOMEHKJIaTypa, U3o0Mepusi, pU3nuecKue U XuMudeckue cBoicTna. [IpuMeHeHue arieTusiaeHa u ero
MIPOU3BOJIHBIX.

HuknonapaduHsl: cTpoeHue, n3omMepus, pusnueckre u XuMudeckue cpoiicraa. [lpumenenune
YTJIEBOAOPOIOB B KAUECTBE aIOJISIPHBIX COOMpaTeNnei.

ApomaTudecKkue yrieBoA0pOoIbl. DJIEKTPOHHOE CTpOoeHHE OeH3o1a. ['oMoorndeckuit psija
OeH30I1a, HOMEHKIIAaTypa, U30MepHsl, (pu3ndeckre U XUMHUUECKHe CBOMCTBA apOMaTHYECKUX
yraeBoaopoaoB. [IpuMeHenrne apoMaTHUYECKUX YIiIeBOJOPOJIOB B Ka4ecTBe (PIIOTOPEareHTOB.
[IpuponHble HCTOYHHUKH yriaeBogopoaoB. Hedts, ciocobs! ee nepepabotku. IIpoxykTsl
nepepaboTku HEPTH KakK QIOTAIMOHHBIC peareHTHI.

Crnuptel. Knaccugukanus cnupros. [IpenenbHble 0fTHOATOMHBIE CIIUPTHI: CTPOEHHE,
TOMOJIOTMUYECKUH Psifl, HOMEHKJIaTypa, U30Mepusi, pU3ndeckre U XMMHUYECKHUe CBOICTBA.
[IpumeHeHne cIUPTOB BO (DIOTAIHH.

Cnuptsl. Knaccuduxanus cnuptos, pusndeckue, XUMUYECKUE, aJICOPOIIMOHHBIE CBOMCTBA
cnupToB. Pacnpenenenue 3JeKTpPOHHOM INIOTHOCTH B MOJIEKYJIaxX cnupToB. IIpuMeHenune cnupros
BO (uIOTAINH.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXREHUS
KOMIIETEHIIUHA

OrneHOYHBIC CPEICTBA

31.

32.

33.

34.

35.

Oprannyeckue kuciotsl. Kimaccudukamms kuciot. [IpenenbHpie 0THOOCHOBHBIE KapOOHOBBIE
KHUCJIOTBI: CTpOEHUE, roMmosioruueckuil psa. Homenknarypa, nzomepus, pusnueckue u
XUMHUYECKHAE CBOMCTBA KUCIIOT.

CrtpoeHne opranuyecKux KMCIoT. Pacnpenenenne 3J1eKTpOHHOM IIJIOTHOCTH B MOJIEKYJIaX KUCIIOT.
dusnueckue, XMMUYECKHE, aIcCOpPOIIMOHHBIE CBOMCTBA KAPOOHOBHBIX KUCIIOT. Bricime
OJTHOOCHOBHbBIE KapOOHOBBIE KMCIIOThI U MX MbLIA KaK (DJIOTAlIMOHHbBIE pEareHThI
A3oTcozepikaliie opraHn4eckie coelMHeHns: — aMuHbl. CTpoeHHe aMUHOB, HOMEHKJIATypa,
nuzomepusi, cBoiicrBa. CriocoOb! NOTYYEHUsI aMUHOB U UX IIPUMEHEHHE BO (DIOTAIHH.
Cepocozep:kaliyie OpraHndeckue COSAMHEHUS: THOJIbI, OPTaHUYECKUE CYIIb()OKUCIIOTEHI,
cynb(oHaThl, anKwicyabpaTsl. CTpoeHue, CBOMCTBA CEpOCOAEPKAIINX OPraHUYECKUX
coequHeHuil. Ix npumeHeHue Bo (ioTanuu.

Cepocozep:xalie OpraHndeckie COeAMHEHUs: KCaHTOreHarsl, a3podiorsl. CTpoeHue, CBOUCTBa,
CIOCOOBI MOJYyYEHHS] KCAHTOreHAaTOB U a3poduioToB. [IprMeHeHre KcaHTOreHaToB U a’3po(I0TOB
BO (psroTarum.

[1K-1.2

PykoBogut rpymnmoi
pabOTHUKOB MU
UCCIIeIOBAaHUH
CaMOCTOSITENIbHBIX TEM

[IpakTrueckue 3agaHus

3anaua k Ounery Ne 1

Hanummure ctpykTypHble pOpMyIIbl COETMHEHUI:
2-3Tun-2-0yreH-1-om;

aorwpdPE

4,5-Tunpokcu-3-MeTHI-2-TICHTaHOH;
1300yTUI0EH307;

3 —0Kco-5-MeTHII-1-TeKcaHaib

2,2,3-TpuMeTu0OyTaHOBasI KUCIIOTA.

3anaya k Ousery Ne 2

HazoBuTe no cucteMaTnyeckoil HOMEHKIATYpe CIEAYIONINEe OPraHuIeCKHe COSTUHEHUS:




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 coeanHeHHAM. Haiinute cpenu npuBeeHHBIX (HOPMYIT TaKKe, 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 cuctemMarnyeckoil HOMEHKIIAType CIEAYIONINEe OPraHUYECKUEe COSMHECHHS:

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
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[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 OMpeeTIeHUE.
T'omonoeu — 370...

2. Hanummre cTpykTypHbIe (OPMYIIBI M HA30BUTE MO CUCTEMATHUECKOW HOMEHKJIAType BCe N30MEPHI

aMHUJIOBOTO CITHPTA.
3. 3aKkoHYHUTE ONpeeIeHHE.
Auyurnuueckue coeounenust — 3T0...
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[IpuBenure 1-2 mpumepa.

4. HanummuTe CTpyKTYpHBIE (POPMYJIIBI COCTUHECHHN:

a) METUJIPTUJIAMUH;

0) 4,5-TUAPOKCH-3-METUII-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 coeOurHeHus — 3710. ..

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 s ¢aotauuu 100 r pyabl, eciau pacxo 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 00pabdaThIBAIOT XJI0poBoI0poaoM. OnpenenuTe coaepKaHine aMUHOB

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

3. [Ipu protanmu HecyabOUIHBIX Pyl UCTIOTB3YETCSI TEXHIUYECKAs OJICMHOBAs KUCIOTa Mapku b,

conepxarias He MeHee 95 % cMecH KUPHBIX KUCIIOT. PaccunTaiiTe 4uciao Mojei KUCIoT — OJISMHOBOM

C17H33COOH, nunonesoit C17H31COOH, nanmutunoBoit C15sH31COOH u creapunoBoit C17H3sCOOH,

BXOJSIINX B COCTaB | KT TEXHUUECKOU KHUCIIOTHI, €CITU COJIEp)KaHNe B HEW YKa3aHHBIX KUCIOT

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

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

cnupt. Paccuuraiite konmudecTBa cnupra (B MOJsiX), HeoOxoaumoe s ¢raotanuu 120 T KOHIIEHTpaTa,

ecyu pacxoj1 criupta coctaBmi S0 r/T.

5. [Ipu proTanmu MOMMMETAITMYECKUX PY/ UKJIOTEKCAHOM MIPUMEHSIETCS KaKk IEHOOOpa30BaTeNb.

Haiinure maccy ¢genosa u 00beM Bosioposa (H.y.), Heooxoaumble st mosrydenus 100 kr
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LUKJIOTE€KCAaHOJIa, €CIIM BBIXO/] IPOYKTa PEAKIUU coCcTaBisieT 98 % OT TeOpeTHUECKOro.

6. [Ipu oboraiieHuu pya B KauecTBE peareHTa-cooupaTesis HCIOIb3YIOT TEXHUYECKYIO OJICMHOBYIO

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

oslenHoBo# KucioThl C17H33COOH. PaccunTaiite 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

HUTponapaduHOB, 00pa3yOIUXCs IPU HUTPOBAaHUM U30MepHBbIX nmapaduHoB Ci4Hzg. s oTaenenus

aMHUHOB OT MOJYYEHHON cMecH ee 00padaThIBatOT XJI0poBoopoaoM. OnpenenuTe coaepKaHiue aMuHOB

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

8. lllaBeneBas KKCIOTa UCHIOIB3YETCS MIPHU 00OTALICHUH PY/ B KauecTBe MoAu(UKaTopa (proTanuu B BUIE

8 %-ro BogHOTO pacTBOpa. PaccunraiiTe Maccy TEXHUUYECKOM MABEIEBON KUCIIOTHI, coaepkameit 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 CTPYKTYypa, KPUCTAJUIMYECKas PelIeTKa MUHepaa.

®u3nyecKne, XMMUYECKUE CBOMCTBA MUHEPAJIA.

[IpumeneHne MuHepaia B HAPOJIHOM XO035HCTBE.

XUMUYeCKHUe CBSI3U B MUHEpasax.

TUIBI KPUCTAUTHYECKHUX CTPYKTYP MHHEPAJIOB.

Knaccudukanus MuHepanoB Mo TUITY XUMUYECKOH CBSI3U U KPUCTAJUTMUECKON CTPYKTYpE.

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

a7IcOpOIIMOHHBIX CBOWCTB.

10. Haznauenue peareHToB MpH (HIO0TAMOHHOM OOOTAIICHUH TTOJIE3HBIX UCKOMIAeMBIX.

11. Crpoenue Monekyn (hIOoTallMOHHBIX PEAreHTOB M UX COBPEMEHHYIO KIIACCH(PUKAIIUIO, MEXaHU3MBI
3aKperuieHus (hJI0TOPEareHTOB Ha MOBEPXHOCTH U3y4aeMOTO MUHEpaia, UCXOIs U3 CTPOCHUS
MOJIEKYJI PEareHTOB U (PIIOTHPYEMBIX MUHEPAIIOB.

12. HayuHno 000CHOBATh | MOI00pATh peareHThI-COOUpPATENH IS (PIIOTAIIMH KOHKPETHOTO MUHEpAJIa.

CoNoO~wWNE




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

[IpomexyTouHass arTecTanus MO AUCHUILIMHE «XUMHUS (JIOTOPEareHTOB» BKJIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBIABJSIONIME CTEeNeHb CHOPMUPOBAHHOCTH YMEHMH U BIAJCHUIA,
POBOIUTCA B (hopMe dK3aMeHa U B (hOpMeE BBHITIOTHEHHUS U 3aIIUTHI KypCOBOM pabOTHI..

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHX BONPOCA M OJHO IMPAKTHYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMONHSET MPAKTUYECKUE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHsS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHCHHUS [IPH aHAJTUTUYECKUX OTepallnsiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HPOPMUPOBAHHOCTH KOMIIETCHIIMN: B XOJi€ KOHTPOJIBHBIX MEPONPHUSATHN
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HAaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

KypcoBass paborta BbIMOTHSETCS TOJ PYKOBOACTBOM IMpEMOJaBaTelisi, B IpOIECCEe ee
HamucaHusl OO0ydYaroIlMiics pa3BUBAe€T HABBIKM K HCCIIEOBATEIbCKON pabore, 3akpemiss u
OJIHOBPEMEHHO pacIIupsisi 3HaHUS, TOJIyYeHHbIE IPU U3yYEHUH Kypca « XuMus (proTopeareHTOBY.
[Tpu BBINMOIHEHUH KYpCOBOW pabOThl 00OyUaroLUiics JOJKEH 0Ka3aTh CBOE YMEHHE padoTaTh C
CO CHpPaBOYHBIMHU, HAYYHBIMU U JPYTUMHU JUTEPATYPHBIMH HUCTOYHUKAMU, MPOSIBUTH HABBIKU
CaMOCTOSITENIbHOM TBOpUECKON pabOThl a TakKe BO3MOXXHOCTh CHCTEMaTHU3UPOBATh U
AHATM3UPOBATh (PAKTHUECKUN MaTephal M CaMOCTOSITENFHO TBOPYECKH €r0 OCMBICIUBATH,
YMEHUE JeNIaTh BBIBOJIBI 110 MTOTYYEHHOW anmpuopHON HH(pOpMaInu.

Tema xypcoBoil pabotel: HccnemoBaHue MexaHH3Ma 3aKpEIUICHHS OPTaHUYECKUX
CcoeMHEeHUH (MO 3a/laHHuI0) Ha TOBEPXHOCTH MHHepaia (1Mo 3amaHuio). Llempro BBITOTHEHUS
KypCOBOH paboOThI SBISETCS 3aKpeIuieHHe W YrayOleHue 3HaHWi O POJU PEeareHTOB IpHU
(bI0TaIIMOHHOM 00O0TaIIEHUH TIOJIE3HBIX HCKOTIAEMBIX M MEXaHU3ME 3aKPETUICHHS (PIIOTAIMOHHBIX
pEareHTOoB Ha TMOBEPXHOCTH MMHEPANIOB, HCXOAS U3 CTPOCHHUS MOJEKYJ]1 pEareHToB u
GI0TUPYEMBIX MHUHEPAJIOB.

B pesynbrare BBINMONTHEHHUS KYPCOBOM pabOThI CTYIEHT JOJKEH 3HATh CTPOCHHE MOJIEKYT
(IOTAIMOHHBIX PEAreHTOB U MX COBPEMEHHYIO KJIACCH(PUKAIINIO, CBOOOTHO OPUEHTUPOBATHCS B
OOIIMPHOM acCOPTHMEHTE (DIIOTAlMOHHBIX PEareHTOB, yMETh Hay4HO OOOCHOBAaHHO MOJOHPATh
peareHThI-coOupaTeny W TeHooOpa3oBaTenu s (JIOoTaluu KOHKPETHOro MmuHepana. Jlus
BBHITIOJTHEHHS] pabOThl CTYJACHT MPUHUMAET B COOTBETCTBHHM CO CBOMM BapHAaHTOM B KaueCTBE
WCXOJIHBIX JTaHHBIX MHHEpan (aJcopOEHT) W TPH OPraHUYECKUX COCTUHEHHUs (amcopOaThl) ¢
OJMHAKOBOM JUIMHOM YIJIEPOAHOM UEMOYKH, HO NpPUHAJIEKAINIME K pPa3jIMYHbIM KjaccaM
OpraHMYEeCcKUX coenHeHui. Ha ocHOBaHMY IeTaNbHOTO U3y4YEeHHsI CTPOEHUS U CBOWCTB MUHEpala



U XUMUYECKOW TPUPOIBI aJCOPOUPYEMBIX MOJEKYT IAeTCsl OMHCAHHE TPEIojaraeéMoro
MEXaHW3Ma 3aKpEeIUICHUS MOJEKYJI OpPraHWYeCKHX COCIWHEHMM pa3IuYHBIX KJIacCOB Ha
MOBEPXHOCTH UCCIEyeMOr0 MUHEpajna. B 3akioueHue JenaeTcss BBIBOA O MPOYHOCTH
3aKpEIUICHUS] OPTaHMYECKUX COCIMHECHHMHA PAa3IMYHBIX KJIACCOB Ha IMOBEPXHOCTH MHUHEpaia, a
TaK)Ke YKa3bIBaCTCs KAaKOW M3 MPEAIOKEHHBIX aIcOpOaTOB OoJiee mpruemiieM st GJIOTAIH STOTO
MHUHEpaa.

[Tpu BBIIOSHEHUU KYpCOBOW PabOTHI HEOOXOAMMO: COOpaTh JUTEPATypHBIA MaTepuan B
COOTBETCTBUHU C COJCP)KAHHUEM pa3JeiioB, ONMHUPAsICh HA yUYEOHHWKH IO OPraHUYECKOW XUMUH,
KHUTH OUOIUOrpauueckoro Crnucka MJaHHOTO METOJMYECKOTO YKa3aHWs, SHIUKIONCINH,
CIIPAaBOYHMKH M T.II.; IPOAHAIM3UPOBATH COOPAHHBIN MaTepUal U ClieJaTh BBIBOJIBI IO KAXKIOMY
paszeny KypcoBoii paboThl; OpOPMHUTH MOSCHUTEIBHYIO 3alMCKY; 3alIUTUTh KyPCOBYIO padoTy B
yCTaHOBJICHHBIC CPOKH. [T0ArOTOBUTE K 3alIUTE TOKJIA]] 10 MaTepHaiaM MOSICHUTEILHOM 3alMCKU
MPOJOKATENLHOCTEI0 7-10 MUH. BBITH TOTOBBIM OTBETUTh Ha JIOTIOJHHUTEIBHBIC BOMPOCHI
MIPETo/1aBaTelIs.

Iloka3aTen U KpUTEPUH OLIEHMBAHUSA KYPCOBOIl pa0doThI:

— Ha OLICHKY «OTJH4YHO» (5 0amioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUM C 3aJaHUEM,
o0OyJarouiicsi MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHHUM HE TOJIBKO Ha YPOBHE BOCIPOU3BEICHUS U
o0bsicHeHus MH(GOpMAIMM, HO M HWHTEUICKTyalbHbIE HABBIKM DELICHUS MpoOJIeM W 3amad,
HAXO0XJ/ICHUS YHUKAIBHBIX OTBETOB K MTPOOJIeMaM, OIEHKH 1 BHIHECEHUSI KPUTHUECKUX CYKJICHUH;

— Ha OIICHKY «X0pouuo» (4 Oamra) — paboTa BEITIOJHEHA B COOTBETCTBUH C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHS HE TOJIBKO HAa YPOBHE BOCIPOM3BEACHUS U OOBSCHEHUS
UHPOpPMALMK, HO M HMHTEIUICKTYAIbHbIE HABBIKM PEIICHHS NpoOieM W 3a1ad, HaXOXKIACHUS
YHHUKAJIbHBIX OTBETOB K Mpobiemam;

— Ha OILICHKY «yJA0OBJIETBOPUTEJbHO» (3 0Oaymia) — paboTa BHIMIOJIHEHA B COOTBETCTBHH C
3aJaHieM, OOyYaroIMICs MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEICHHUS U OOBSICHEHHS
WH(POPMAIINHU, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEJILHO» (2 Oaia) — 3aJaHue MPENnoJaBaTeNs BBHIIIOTHEHO
YaCTUYHO, B MPOIIECCE 3alUThl pabOThl 00YYarOIIUIICS TONMYCKAET CYIIECTBEHHbIE OIIMOKH, HE
MOJKET MOKa3aTh MHTEIUICKTYaIbHbIE HABBIKHM PEIICHUS TOCTABICHHOM 3a/1a4H.

— Ha OLEHKY «Heyd0BJeTBOpUTeabHO» (1 Oamn) — 3amaHue npernoaaBaressl BBIIOJHEHO
YaCTUYHO, OOydaloUMiics HE MOXET BOCHPOM3BECTH M OOBSCHUTH COAEP)KaHUE, HE MOKET
MO0KAa3aTh MHTEJUIEKTyalbHble HABBIKU PEIICHUSI TIOCTABJIEHHOM 3a/1a4H.



