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»

SO\ VYTBEPXJIALIO
2%\ Jlupexrop UL JuT

\

o4~ WA, IlbiTanes

19.02.2024 .

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
2024 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 ,
12.02.2024, nporokon Ne 5 P

3aB. kadenapoit o N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens 4;\\ N.A. ITerranes

PaGouas nporpamMma cocraBieHa: éé-ﬁﬂ
noueHt kapeapsl [ MAnOI1U, kaH. TeXH. HAyK H.B. I'MbI3uHa
Penensenr:

Bexyumi cnenuanuct OO0 «YpaaxumMcepBUC» , KaHI. TEXH. HAYK

///’*f : B.ILI. TansmoB



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl ['eomoruu, MapKIeii1epcKoro jena 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 2026 - 2027
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 peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
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 nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
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 nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
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

Mumnepanorus cynbQuaHbIX pya Ypana

dusnyeckas XUMHS

3Hanus (YMEHUS, BIAJICHUs), TIOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

OCHOBBI Hay4HBIX UCCIIEOBAaHUMN

UccnenoBanue pyn Ha 000raTUMOCTh

®10TalMOHHBIN METO, 00O all[CHUS

JlpoGeHue, n3MeNIbUYCHNUE ¥ TPOXOUEHUE

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynpraTe OCBOCHMSI JTUCHUIUIMHBI (MOaynsi) «Xumusi  ¢IOTOpEareHTOBY
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[T1K-1 CriocobeH caMOCTOSITETbHO OPraHW30BBIBATh M MPOBOJUTH HAayYHO-UCCIIEI0BATEIbCKHUE
paboThl B 00JIaCTH MOATOTOBKH K O0OTAIIEHUIO U NEpepadOTKU MUHEPAIBHOIO U TEXHOT€HHOTO
CBIPbS

IK-1.1 [IpoBomuT  maTeHTHbBIE  HCCIEAOBaHUS,  OOpabOTKY W aHauu3
HAYYHO-TEXHUIECKON HH(OPMAIIUH U PE3YJIbTATOB HCCICAOBAHUN

[1K-1.2 PykoBonuT rpynmnoii paOOTHHUKOB HpPU HCCIEIOBAHUU CaMOCTOSITENbHBIX
TEM

ITK-1.3 CocraBisieT MW 3alMINAET OTYETHl M PErJIaMEHThl MO pPe3yibTaTam
71a00paTOPHBIX U MPOMBIILIEHHBIX UCTIBITAHUI




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

YUCJIC:

— KOHTaKTHas paborta — 147,7 akaz. 4acoB:
—aynutopHas — 144 akan. 4acos;
— BHEayIuTOpHas — 3,7 akaJl. 4acoB;

— caMocCTosTeNbHAs paboTa — 32,3 akaJl. 4acoB;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas ) =
o | KoHTaKTHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5 Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S A . p Kon
S 3 © | camocTosTeNnbHOM | ycrieBaeMOCTH U
JTACIUTUTAHBI 5 [ . | xommeTeHUM
@) 5 2 £ paboTsl MIPOMEKYTOYHOM
nmab. | mpakT. 3
TTexk. p zZ'9 aTTecTalun
3aH. 3aH. | O &
1. OOmue mpeacTaBlIeHUS O
(hroTanMoOHHOM METoAE
oborameHuss ¥ (QJIOTAIMOHHBIX
peareHTax
CaMocrosTensHoe
1.1 OOmume npencraBiacHUs o TIK-1.1,
u3ydeHue yueOHon .
0 (IIOTAIHOHHOM METOJIC 4 . VYcTHBIH ompoc. TIK-1.2,
W HAy9YHOU
oborameHus TK-1.3
JIUTEPATYPHI.
YerHbi onpoc.
Pewrenue
JOMAIIHUX 3a/1a4 3aura
1.2 Haznauenue u 71a00PaTOPHBIX U IK-1.1,
o TeEME
KJacCUpHUKAIUs 4 MPAKTUYECKUX TIK-1.2,
«Homenknarypa
(bIIOTaLIMOHHBIX PEareHTOB pabor. TK-1.3
OpraHUYECKUX
N IpoBepka pemeHus
COCTMHEHUID).
JOMAIIIHUX 33734
CamocrosTensHoe .
H3VHCHIE VIeGHOI YerHbIl onpoc.
5 qu Ha 3:0171 3aupra
e };T o 11a00paTOpPHBIX U TIK-1.1,
1.3 PearenTsl cobuparenu 4 2 PaTyphl. MPAKTHIECKUX [K-1.2,
IToaroroBka k
pabor. TIK-1.3
MPAKTHIECKOMY,
ITpoBepka pemieHust
1ab0paTOpHOMY
JOMaIIHUX 337124
3aHSTHIO.
CamocTosaTenbHOoe .
.| VYcrasIii onpoc.
u3ydeHune yaeOHon
Y HAYyIHOH 3awura
1.4 PeareHTHI aKTHBATOPHI JTe };T bl N1aGopaTOpHEIX 1 TK-1.1,
;/m €CCOpBI - 4 2 Ilo rgToﬁa.K MIPAKTHACCKHX MIK-12,
Jurp P A pabor. TIK-1.3
MPAKTHIECKOMY,
ITpoBepka pemieHust
1ab0paTOpHOMY
JOMaIIHUX 337124
3aHSTHIO.




CamocrosTensHoe
u3ydeHue yueOHou

VYcTHbIl onpoc.

U Hay4yHOH 3aupra
e };; o J1a00PaTOPHBIX U IK-1.1,
1.5 PeareHTsl perynsTopbl 4 PaTypEL MPAKTUIECKUX TK-1.2,
IToxroroBka k
pabor. IK-1.3
MIPaKTUIECKOMY,
[IpoBepka pemeHust
nabopaTopHOMY
JOMAIIHUX 33714
3aHATHIO.
HUroro no pasaeny 20
2. B3aumoseiicTBIe MHHEPAJIOB C
peareHTaMu
CamocrosTensHoe
u3ydeHue yueOHou
U HAyYHO VYeTHbIi ompoc.
JIATEPaTypPhIL. 3ammra
IMoaroroBka k T1a00paTOPHBIX U
. MPaKTHIECKOM MPaKTHIECKUX
2.1 CsoiicTBa MUHEPAJIOB, p Ys P
BISIONIE  HA  TPOMEC nabopaTopHOMY pabor. TK-1.1,
N port 6 3aHATHIO. Pemenue TIK-1.2,
B3aUMOJICHCTBHSI ~ UX  C
BrimosnaeHne JOMAIIHUX 3a1ad. MK-1.3
MUHEpaJlaMH
JIOMAIIIHETO ITposepka
3agaHus 110 BBITIOTHEHHUS
U3yYCHHUIO JIOMAIITHETO
KPHCTAJUTHYECKUX 3agaHus
peueTok
MHHEPAJIOB
5
CamocTosTenbHOe
M3y4eHne yueOHon
U Hay4yHO VYerHblii onpoc.
JATEPaTypPHL. 3ammra
IlonroroBka k J1a00PaTOPHBIX U
MPAKTHIECKOMY, MPAKTHIECKUX
2.2 OcHoBHBIE  (DOPMEI 1a00paTOpHOMY pabor. IK-1.1,
B3aMMOJCHCTBUS PEarcHTOB 4 3aHATHIO. Pemenue TIK-1.2,
C MUHepanaMu Brinmonnenue JIOMAITHUX 3a]1a4. TK-1.3
JOMAIIHEeTO IpoBepka
3aaHuA 110 BBIIIOJIHCHU A
N3y4YCHUIO JOMAIIHEeTO
KpUCTAJUIMYECKUX 3aJaHUs
peneToK
MHHEPAJIOB
Hroro mo pazneny 10
3. VYrieBoaopoast Kak
(II0TaIMOHHbIE PEareHThl
CaMocrosTensHoe
n3ydeHune yueOHon
Y HAy4HO
3.1 Crpoenne, cBoiicTBa JUTEPaTyPHI. Sammra
MpEACIbHBIX HO}IFOTOBKa K
7a00PaTOPHBIX U
yrieBosopoioB.  CriocoOsl MPaKTHYECKOMY, MK-1.1,
MPAKTHIECKUX
MOJy4eHUsI M TNpUMeHeHue| 5 6 nabopaTopHOMY aGoT IK-1.2,
MpeIeNbHbIX 3aHATHIO. Pemenue p : IK-1.3
ITpoBepka pemmeHus
YIJIEBO/IOPOJIOB B KauyecTBE JOMaIIHUX 32124
JIOMAIIIHUX 33/1a4.
(hroTopeareHTOB o TeEME
«3omepus
OPraHUYEeCKUX

COCIUHCHUI.




CaMocCTosTeNbHOE
u3yucHHe y4eOHOMH

Y HAy9HO
3.2 Crpoenmne W cBoOICTBa JIUTEPATYPHI. Sammra
STUICHOBBIX IoaroroBka K
1a00paTOPHBIX U
YIJIEBO/IOPOJIOB. MPaKTHIECKOMY, IK-1.1,
MPAKTHIECKUX
IIpumeHeHHE  3TUIIEHOBBIX 4 6 1a60paTOpPHOMY aGoT IK-1.2,
YIJIEBOIOPOJIOB VISt 3aHATHIO. Perienne p : TK-1.3
[TpoBepka pemnieHust
MIPOM3BO/ICTBA JIOMAaIIHUX 32124
JOMAIIHUX 3aady.
(hroTopeareHTOB o TeMe
«M30mepus
OPTaHWYECKHX
COETMHEHUI.
. CaMocTosTenbHOE
3.3 Crpoenue, cBoicTBa .
M3ydeHne yueOHon
apoMaTH4eCKUX W HAVIHOM
yrieBogopoioB.  CriocoObt Y TK-1.1,
JIATEPaTypHL.
MOJIY4EHUs] ¥ TNPUMEHEHHE 6 IK-1.2,
IloaroroBka k
apoMaTHYeCKUX TK-1.3
MPAKTHIECKOMY,
YIJIEBOJOPOJOB B KauecTBE
1a00paTOpHOMY
(hroTOpeareHToB
3aHSATHIO.
Hroro no pazpeny 16 12
4, Kucnopopaconepxarue
OpraHUYECKHE COCIUHEHUS Kak
(ITOTAIMOHHBIE PEAreHTH
CamocTosTenbHOe
u3ydeHue y4eOHoMH
. Y HAy4IHOH
4.1 Crpoenue u CBOHCTBa e >;T o
CITUPTOB. Croco0bl PaTyphL. TIK-1.1,
IToaroroBka k o
MOJIy4YeHUs] U MpUMEHEHUe 2 YerHbi onpoc. TK-1.2,
MPAKTHIECKOMY,
CITUPTOB B Ka4yecTBe TIK-1.3
1a00paTOpHOMY
(hoTopeareHTOB
3aHSTHIO.
Brinmonnenue
KypCOBOH paboThI
CamocTosTenpHoe
u3ydeHue yueOHon
4.2 CTtpoeHHEe W CBOWCTBa Y HAYIHOH
KapOOHOBBIX KHUCJIOT. JIATEpaTyphI. MK-1.1
CriocoObl  mosrydeHuss u IToxroroBka . .
i 2 4 A VYerHslii ompoc. [K-1.2,
TMPUMECHCHUE Kap60HOBbIX MPpakKTUIECKOMY, MK-1 3
KUCIIOT B KavecTBe 1ab0paTOPHOMY '
(hroTopeareHTOB 3aHATHIO.
Brimosnenune
KypCOBOH pabOTHI
CamocTosTenbHOe
u3yueHue y4eOHOH
o Y HAy9HOH
4.3 CrpoeHue W CBOMCTBa JmTe}a,; .
3(upoB. CriocoOst PaTYPBL. MK-1.1,
IToaroroBka k o
TIOTYYeHUs] W TPUMEHEHHUS 2 YcTHBI ompoc. IK-1.2,
MPAKTHIECKOMY,
3¢upoB B KauecTBe IK-1.3
1ab0paTOpHOMY
(moTopeareHToB
3aHATHIO.
Brimonnenue
KypCcOBOH paboTh
Uroro no pazaeny 6 4




5. Cepocozepxariue
OpPTaHWYECKHE COCIUHCHHS Kak
(IIOTAIMOHHBIC PEareHThI

5.1 Crpoenne u cBoiicTBa

CaMoCTOATEILHOS

THOJIOB [Mpumenenue u3ydeHune yaeOHon MR-1.1,
’ P 2 i yHee YcTHBIi omnpoc. TK-1.2,
THOJIOB B KauecTBe Y HAY4YHOH K-1.3
(bIIOTALIMOHHBIX PEareHTOB JIUTEPATYPHI. '
5.2 Crpoenue u cBoiicTBa
CamocrosTensHoe
Cynab(OHATOB U CYJIb(ATOB. - IK-1.1,
u3ydeHue y4eOHoH .
ITpumeHenue cynbhoHATOB 2 N VYcrHBIi onpoc. IK-1.2,
W HAy49HOH
U cynp(haToB B KauyecTBe TK-1.3
JIATEPaTypPhIL.
(ITOTAIIMOHHBIX PEareHTOB
5 CamocrosTensHoe
5.3 Crpoenne u cBoiicTBa U3yucHHe y4eOHOH
kcantoreHaroB. CrocoObl Y HAyIHOH TIK-1.1,
MOJYYEeHUS] ¥ TNPUMCHCHHE 2 JIUTEPATYPHI. YcTHBIH ompoc. TK-1.2,
KCaHTOI'€HAaTOB B KadeCTBE IloaroroBka k TK-1.3
(ITOTAIIMOHHBIX peareHToB MPAKTHIECKOMY
3aHATHIO.
5.4 Crpoenue u coiicTBa
CamocrosTensHoe
mutnodocdaro. CrocoObt o TIK-1.1,
u3yueHue y4eOHOH .
MOJIy4YeHUs] U MpUMEHEHUe 1 N YcerHBIl onpoc. TK-1.2,
W HAy9HOH
TUTHO(GOCHATOB B KAueCTBE TIK-1.3
JUTEPATYPHI.
(bIIOTALIMOHHBIX PEareHTOB
Hroro mo pazneny 7
6. A3zoTcoaepxkariye
OpPTaHWYECKHE COEeIUHEHHS Kak
(hI0TallMOHHBIE peareHThI
CamocrosTensHoe
u3ydeHune yaeOHon
Y HAy4IHOH YerHbi onpoc.
N TK-1.1,
6.1 Crpoenne W cCBOICTBa 2 JUTEPaTyPBHI. 3ammra K-1.2
aMHUHOB IlonroroBka k 71a00PaTOPHBIX K 1' 3’
MIPAKTHIECKOMY, pabor. '
1a00paTOpHOMY
3aHSTHIO.
CaMocrosTensHoe
M3y4eHHe yueOHOH N
6.2 CnocoObl nonyueHus u qu Ha 3:0171 Y CTHBIH ompoc,
H. UMEHEeHHE aMi,II;IOB B uTe };T Bl 3amura TK-1.1,
P 5 2 PATYPEL 1a00paTOPHBIX U TIK-1.2,
KayecTBe (OTaMOHHBIX TToaroroBka k
MIPAKTUYECKUX MK-1.3
peareHToB MPAKTHIECKOMY,
pabor.
1ab0paTOpHOMY
3aHSTHIO.
CamocTosaTenbHOoe
M3y4eHHEe yu4eOHOH
6.3 Hutpocoenunenus. yqn Ha 3:0171
CriocoObl  mosiydeHuss U e };T o TK-1.1,
MIpUMEHEHUE 12,4 PaTyph. YcTHBIH ompoc. TIK-1.2,
. IToaroroBka k
HUTPOCOECTUHEHUN BO TIK-1.3
MPAKTHIECKOMY,
norarum
1ab0paTOpHOMY
3aHSTHIO.
Uroro no pazneny 16,4

7.  PeareHTHI-peryisaropsl U
TEXHOJIOTHH [IPUTOTOBJICHUS
peareHToB




7.1 PeareHThI-IE€NpPECCOPHI.
CamocrosTensHoe
Heopranunueckue JsvaeHIe VIeOHoi TIK-1.1,
JIETIPECCOPBI. 2 2 0,9 i yHee YcTHBIi ompoc. IK-1.2,
Y HAY4IHOH
BricokomornekynspHbIe TK-1.3
JIATEPaTypHL.
OpTaHUYECKHe JACIPECCOPBI
7.2 PeareHTHI-aKTHBATOPHI. CaMocTosTenbpHOe
XapakTepucTuka OCHOBHEIX 76 HU HOM " TIK-1.2,
pagrep 5 2 2 2 Synerne yqe? © VYerHslii onpoc.
aKTHBATOPOB. MeXaHU3MbI U Hay4yHOU TK-1.3
JICUCTBHUS aKTUBATOPOB JIATEPaTypPhIL.
7.3 TexHomoruu I/iaMZEI;(;HTeZgEg; TIK-1.1,
IPUTOTOBIEHUS OCHOBHBIX 2 4 4 6 v yaes VYerHsli ompoc. IK-1.2,
W HAy4YHOH
(bIIOTALIMOHHBIX PEareHTOB TK-1.3
JIATEPaTypPhIL.
Hroro no paszueny 6 8 4 8,9
Hroro 3a cemectp 72 36 36 32,3 320
Hroro no aucnumnnuze 72 36 36 32,3 3a4eT ¢ OLIEHKOHI

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

B mpouecce mpenogaBaHus AUCHUIUIMHBI «XHUMHS (QIIOTOPEATCHTOBY» MPHUMEHSIOTCS
TPaJULMOHHAS U MHTEPAKTUBHAS TEXHOJIOTUH.

YcBoenne AUCHUIINIMHBL JOCTUTACTCA B XOAC ayAUTOPHBIX 3aHATUM M BBINOJHCHHUSI
CTYACHTAaMHM pa3IMYHbIX BHJOB CaMOCTOATENBbHOM paloThl. JleKuuum NpoXoIAT Kak B
TPaOUIIMOHHON QopMme «iekuus-uaHpopManus», Tak U B (popMe <JICKIHUSA-TUCKYCCHs» U
«CEeMHUHAap-IUCKyCCUs» C LENbI0 KOJJIEKTUBHOIO OOCYXKIEHMs BOIpoca, Mpobiembl (3apaHee
BBIHECEHHBIX IPEI0/1aBaTeIeM Ha 00CYKIEHUE) U MEXTPYIIIIOBOrO JUaJIOra.

JIeKIIMOHHBII MaTepuall 3aKperisieTcs B X01€ NPaKTUYECKUX U J1a0opaTOpHBIX paboT, Ha
KOTOPBIX BBIMMOJTHAIOTCA I'PYIIIOBBIC WM MHAWBUAYAJIBHBIC 3alaHUA 110 HpOI\/’IJIeHHOI\/'I Teme. Ha
7a00paTOPHBIX 3aHATUSAX CTYACHTBHI OBJIAJEBAIOT SKCIEPUMEHTAIBHBIMU NpUEMaMU pPaOOTHI,
ydyaTrcsd CaMOCTOATCIBHO MPOBOAWTL OPraHUYCCKUC CHUHTE3blI W HCCICIO0BATH CBOMCTBA
(GJI0TallMOHHBIX peareHToB. JIabopaTOpHBIN MPAKTUKYM BBIMOJIHSETCS C LIETIbI0 MPUOOPETEHUs
MPAKTUYCCKUX HABBIKOB IO M3YYCHHIO (1)I/I3I/I‘~IGCKI/IX, Q)HSI/IKO-XI/IMI/I‘-IGCKI/IX CBOMCTB OCHOBHBIX
(JIOTALlMOHHBIX PEAareHTOB, O3HAKOMJIEHUS C COBPEMEHHBIMH METOAMKAMU HICHTU(UKALUU
(GoTOpEareHToB, ONpENENIEHUs B HHMX OCHOBHOI'O BEIIECTBA, OYUCTKM OT mnpumeceil. Ilpu
IPOBEIEHUH JTAOOPATOPHBIX PabOT CTYIEHTHI JOJKHBI HAYUUThCS paboTaTh Ha JabOpaTOPHOM
06OPYI[OBaHI/II/I, YMCTb IMPAaBUJIBHO OPraHMU30BbLIBATH J3KCIICPUMCEHT, SACHO W TOYHO OIIMCBHIBATH
IpoBe/eHHbIe OMNbITHL. [Ipy mpoBeneHHM Ja0OPATOPHBIX 3aHATUI HCIOJIB3YeTCd METO[
KOHTCEKCTHOI'O 06y‘l€HI/I$I, KOTOpI:Iﬁ MO3BOJICT YCBOUTH MaTCpHal IMYTEM BBIABICHHUA CBsI3eH
MEX1y KOHKPETHBIM 3HAHUEM U €I0 IPUMEHEHUEM.

[Ipy mpoBeneHMM NPAKTUYECKUX 3aHATHM HCIOJIB3yeTCs Merof «Onepexaromen
CaMOCTOSITENIbHON paboThI», KOTOPBIN 3aKJII0YaeTCsl B M3YUYEHHUE CTYIEHTaMU HOBOT'O MaTepHaia
A0 €ro U3JI0KCHUA NPCIOoAaBaTCIIEM Ha JICKIWHW U APYTUX ayAUTOPHBIX 3aHATHUAX.

BaxHbIM 3TanoM H3y4eHHs IUCLMIUIMHBI M CaMOCTOSITENbHOW paboThl CTYACHTOB
ABIIIETCS  BBINIOJIHEHUE KypcoBOMl paloThl. BrimonmHeHue KypcoBoil palOOThl  JOJIKHO
o0ecreynBaTh HE TOJBKO 3aKpeIUIEeHHE MPAKTUYECKHMX HABBIKOB U YMEHHH, HO U BBIPaOOTKY
HAaBBIKOB CAMOCTOSTEIILHON MCCIIeIOBATEIHCKON paOOTHI.

CamocrosaTenbHas paboTa CTYJIEHTOB CTUMYJIHPYET CTYAEHTOB K CaMOCTOSATEIbHOM
npopaboTKe TeM, B MPOLECCE BBIMOIHEHHUS WHAMBUIYAIbHBIX JOMAIIHUX 33/1aHuH, B Ipolecce
BBITIOJTHEHUS] KYpCOBOM pabOThI U MPH MOJATOTOBKE K IPOMEKYTOUHOM aTTectanuu. Pe3ynbrarhl
YCBOEHHsI MaTepHaja MpoBepsoTcs B (opMe dK3aMeHa M 3allMThl KypcOBOH paboThl B S
ceMecTpe.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXcst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. I'paun6epr, U. U. Oprannueckas xumus / U. U. I'panabepr, H. JI. Ham. — 12-e u3n., crep. —
Cankr-Ilerepoypr: Jlans, 2023. — 608 c. — ISBN 978-5-507-47081-5. — TekcT:
a5ieKTpoHHbIH // JlaHb: anekTpoHHO-0ubMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/326141.
2. lIa6apos, 0. C. Oprannueckas xumus : yueonuk / FO. C. [llabapoB. — 5-¢ uzm., crep. —
Cankr-IlerepOypr: Jlamp, 2022. — 848 c. — ISBN 978-5-8114-1069-9. — Texkcr :
AJICKTPOHHBIN // Jlanb: AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/210716.
3. Kyzuenos, [I. I'. Oprannyeckas xumusa : ydeOHoe mocobue / JI. I'. KysmemoB. —
Cankr-Ilerepoypr : Jlamp, 2022. — 556 c¢. — ISBN 978-5-8114-1913-5. — TekcT :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/212297.
4. Knonos, M. . Oprannueckast xumus : yueOHuk a7 By30B / M. . Kionos, O. B. Ilepmuna.
— Canxkr-IlerepOypr : Jlamp, 2021. — 148 c. — ISBN 978-5-8114-7320-5. — Texkcr :
3JICKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOJIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/169790.

0) JlomostHuTEIbHAS JIATEPATYpa:
1. Apremenko, A.M. Opranuyeckas XuMusg JUIsi HEXMMHUY. HAIpPaBICHUM MOATOTOBKU
[DnexTpoHHBIH pecypc]: yueOHoe mocobme. — DBC «Jlamp», 2013. - Pexwum pocryma:
http://e.lanbook.com/books/.
2. Oranecsi, D.T. Oprannveckas xumus [Tekcr]: ydeOHuK. — M.: Akanemus, 2011. 432 c. —
(Boiciiee mpodeccuonansHoe oopazosanue). — ISBN 978-5-7695-6903-6.
3. Apremenko A.W. Opranndeckas xumus [Tekcr]: yaeOHHK. - 6-¢ m3a. — M.: Beicmas mkoda,
2007.—-556 ¢c. ISBN 5-06-003834-7, 978-5-06-003834-7.
4. Iabapos, FO. C. Opranndeckas xumus [ DnekTpoHHBIN pecypc]. U3narenscrBo: Jlans, 2011
r. 848 c. ISBN: 978-5-8114-1069-9. — Pexxum nocryma: http://e.lanbook.com/books/.
5. FOpoBckas, M.A. OCHOBBI OpraHUYECKON XUMHUU [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue
NznarensctBo: “bunom. Jlaboparopus 3uanuit”, 2012 1. 236 c. — ISBN: 978-5-9963-0204-8. —
Pexxum nocryma: http://e.lanbook.com/books/.
6. Tepenun, B.I1. [Ipaktukym 1o oprannueckoii xumun [ DnektpoH.pecype |: yueb. mocobue. —
3BC «Jlanby, 2012. — Pexxum noctyma: http://e.lanbook.com/books/.
7. Opranuueckas xumusi [ Tekct]: yaed mocobue. Yacts 1 /T. M. Kynukona, X. 5. I'upesas, JI. B.
Yynposa, O. P. Mymuna. — M3narensctBo: Marautoropcek. roc. Texs. yH-ta uM. I.J1. Hocosga,
2009. -162c.
8. Kynukosa, T.M. Opranuueckas xumus [ Tekct]: yued nocodue. Hacts 2/ T. M. Kynukoga, X.
5. T'mpesas, JI. B. Uynposa. — 3narenscTBO: Marauroropcek. roc. Texs. yH-ta uM. [.11. Hocosa,
2010.—-91c.

B) MeTonuyeckue ykazaHus:

1. T'opnosa O.E. JIlabopaTopHbIif MPAaKTUKYM MO AUCHUILIUHE «XUMUS (PIIOTOPEAreHTOBY
JUTSL CTYACHTOB, oOydJaroruxcs mo HamparieHnto 130400 — «[opHoe 1emmo» crenuaibHOCTH
130405 - «OOoramieHre MONE3HBIX MCKOMAEMBIX» OYHOW M 3a04HOM ¢GopM oOydeHwus. -
Marnutoropck: MI'TY, 2016. — 50 c.

2. I'opnosa O.E., OpexoBa H.H. MeTtoauueckue yka3aHus MO BBIOJHEHUIO KYpCOBOM
paboThl Mo aucHuIUMHE “Xumus (roTopeareHTOB” sl CTyaeHTOB crneruanbHocTH 130405
JTHEBHOH U 3a04HOM popm 00ydenus. Maruutoropck: MI'TY, 2014. - S1c.



https://e.lanbook.com/book/326141
https://e.lanbook.com/book/210716
https://e.lanbook.com/book/212297
https://e.lanbook.com/book/169790
http://e.lanbook.com/books/
http://e.lanbook.com/books/
http://e.lanbook.com/books/
http://e.lanbook.com/books/

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:
http://e.lanbook.com/books/. 1. Apremenko, A.. Opranndeckast XuMUsl JUIsl HEXUMUY.
HaIpaBJICHUH IMOJATOTOBKH [ DJIEKTPOHHBIN pecypc]: yuedbHoe mocoodue. — ObC «Jlanby, 2013.

http://e.lanbook.com/books/ 2. Illabapos, 0. C. Opranudeckast Xumusi [ DICKTPOHHBIH
pecypc]. U3narensctBo: Jlans, 2011 r.[1 848 ¢. ISBN: 978-5-8114-1069-9.

http://e.lanbook.com/books/ 3. IOposckasi, M.A. OCHOBbI OpraHMYECKOW XHMHH
[DnexkTpoHHBbI pecypc]: yuebHoe nmocodue NU3aarenbctBo: “bunom. JlabopaTtopus 3nanwmii”, 2012
r.[] 236 c. — ISBN: 978-5-9963-0204-8.

http://e.lanbook.com/books/. 4. Tepenun, B.I1. [IpakTukym 1O OpraHUYECKON XUMUH [
DnexTpon.pecypc |: yueb. mocodue. — DBC «Jlanby, 2012.

IIporpammHoe o0ecnieueHue

HanmenoBanmne o
o Ne morosopa Cpok neiicTBUs TULEH3UH
7Zip CBOOOJHO PACHpPOCTPAHIEMOE 0ecCcpoYHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
OnekTpoHHble pecypcebl 6ubanoreku MI'TY um. hitps://host.megaprolib.net/MP0109/Web
I".11. HocoBa ) ' '
Poccniickas  Tocynapersernmas  dubmmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
[TouckoBas cucrema Axkamemusi Google (Google URL: https://scholar.qoogle.ru/
Scholar) ' : ) )
HammonansHas uHGOpMaIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii  unHgekc mayunoro|URL: https://elibrary.ru/project risc.asp
uutrposanus (PHUHILL)

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OeclieueHue AUCIUIUINHBI BKITIOUAET:

Tun u Ha3Banue aynutopuu OCHAICHNE ayTUTOPUA

JlekuvoHHas aynuTopus MynbTUMEIUIHBIE CpeICcTBAa XpaHEHUs, Iepelaud u
npecTaBIeHNUs HHpOpMaIi.

Jlabopatopus (aya. 09) 1. JlabopaTopHasi ycTaHOBKA ISl IEPETOHKU JKUIKOCTEH.

2. JlabopaTopHast yCTaHOBKA [T H3y4IEeHUsT (PU3MUECKOM aIcCOpOIInH.

3. JlabopaTopHas ycTaHOBKa IS ONIPEeSICHHS BA3KOCTH.

4. Becbl TEXHUYECKHUE.

KommnbroTepnsiii kiace [lepconanbHbie koMibioTepsl ¢ maketom MS Office, ¢ Berxomom B
NHTepHeT W ¢ JOCTymOM B DJJIGKTPOHHYIO HWH(GOPMAIIMOHHO-00pAa30BaTEIbHYIO CpEeay
yHHBepcUTeTa. Y4ueOHble QuibMbl «DIOTAIIMOHHBIE PEareHThl HAIMPABICHHOTO JCUCTBUS JUIS
nepepaboTKU ~ MHUHEPATBHOTO  CHIPBS», «PearentHpie  oTAeneHus  (IIOTAIIMOHHBIX
oborarutenbHbIX Hadbpuk», «DIoTallMOHHOE 00O0TAIIEHNE MTOIE3HBIX UCKOMAeMbIX ).

AynuTopun ISl CaMOCTOSTEIIBHON pabOThI: KOMITBIOTEPHBIC KJIACCHI; YATAIBHBIC 3aIbl
oubmmoreku I[lepconanbubie KommbioTepsl ¢ makerom MS Office, Beixogom B MHTepHeT U €
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA
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https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

ITpunoxxenue 1
6. YueOHO-MeTOANYeCKHEe 00ecIieYeHNe CAMOCTOSITeIbHOM padoThl CTYIeHTOB

[To nuctumnnae «XuMust GIOTOPEareHTOBY MPETyCMOTPEHA ayAUTOPHAS U BHEAYTUTOPHAs
caMocCToATeNbHAs padoTa 00yJarOIIHXCsL.

BueaynutopHas camocTosiTeNbHas padoTa CTYJEHTOB OCYIIECTBISETCS B BUE TOATOTOBKU
K Ja00OpaTOpHBIM M TPAKTHYECKUM 3aHSATHUSAM, IIOATOTOBKE K KOHTPOJBHBIM paboram,
BBITIOJIHEHHS KYPCOBOH pabOTHI.

Bunbl camocTosTenpHOM paboTh! (00BEM Y4acoB, OTBOAMMBIX HAa CAMOCTOSITENIBHYIO paboTy
1o yueoHoMy ruiany — 11,4 gacos):

1. CamocTosATenbHOE U3YUCHUE YICOHOM TUTEepaTyphI — 24aca
2. IloaroTroBka K 1a00OpaTOPHBIM 3aHATHIM
—2 yaca
3. [loaroroBka K MpakTHYECKUM 3aHITHSIM — 2 y4aca
4. BrinosiHeHHE KypcoBOM paboThI — 5,4 yacos

Ilpumepnvie sapuanmol mecmosvix 3a0anuil:
Bapuanr 1
1. 3akoHuuTe OmpeseneHue.
H30mepovl — 3710. ..
2. HanummuTte cTpyKTypHbIE (hOPMYJIIBI U HA30BUTE 110 CUCTEMAaTUUYECKOM HOMEHKJIIAType BCe
M30MEpBHI renTaHa.
3. 3aKoHYMTE OIpeielIeHueE.
I'emepoyuknuyeckue coeounenuss — 3T10. ..
[Tpusenure 1-2 npumepa.
4. Hanummute CTpyKTYpHBIE (POPMYJIbI COEAMHEHUMN:
a) 2-3Tun-2-0yren-1-om;
0) MeTHII()EHWIKETOH;
B) 3,3—numetuin-1-0yTuH.
Bapuant 2
1. 3akoHuuTE ompeaeneHue.
T'omonoeu —a370...
2. Hanummre cTpyKTypHbIe (POpMYJIIBI M HA30BUTE 110 CUCTEMATUUYECKOM HOMEHKIIAType Bce
M30MEpPHI aMHJIOBOTO CITUPTA.
3. 3aKOHYUTE ONpPENEICHHUE.
Ayuxnuueckue coeounenuss — 3T0...
[Tpusenure 1-2 npumepa.
4. HanummuTte cTpyKTypHBbIE (GOPMYJIIBI COETUHEHU:
a) METHJIDTUIIAMUH;
0) 4,5-rupoKcu-3-MeTHII-2-TICHTaHOH,;
B) 2,3-TUMETHII-2-0yTeHOBAs KUCIIOTA.
Bapuant 3
1. .3akoHuuUTE OMpeneiIcHHE.
Tomonoeuueckuii psio— 370. ..
2. Hanummute cTpyKTYypHbIE (OPMYJIIBI M HA30BUTE 110 CUCTEMATHYECKOIl HOMEHKIIAType BCe
M30MepbI TEKCEHA.
3. 3aKkoHYHUTE Ompe/eIeHuUE.
Anuyurkiuyeckue coeouHenus — 3T0. ..
[Tpusenute 1-2 mpumepa.
4. Hanummre CTpyKTypHBIE (DOPMYJIIBI COSTUHEHUMN:
a) n300yTUIOEH30II;
0) 4-6pom-5,5-nmuMeTHII-2-TeKCeH;



B) 2-MeTHII-3-3THI-3-TIEHTEHAb.

Bapuant 1

1. YkaxuTe MOJNEKYISIpHYIO (hOpMYITy IPEIeIbHOIO OJIHOATOMHOTO CIIUPTa
1) C3HgO; 3) C2H40;

2) CsH120 4) CsHgO

2.Kakoe 13 nepeunciaeHHbIX BEILECTB HE COACPKUT KapOOHUILHOU IPYIIIIbI
1) MypaBbHHAsI KUCIIOTA 3) sTaHou

2) hopmanbaeru 4)yKCYCHBIN albAeTUl

3. HazoBuTe BeliecTBo

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

OH CzHs
1)2-sTunnenTanoin-5 3) 3-MeTuiIreKcanou-5
2) 4-3TUIIEeHTaHo-2 4) 4-MeTHITeKCaHO -2

4.C noMo11bI0 KaKOH peakliiy HeNb3s MOJYyYUTh KApOOHOBYIO KUCIIOTY
1) okuceHue anpaeruia

2) TUAPOIIU3 CIOKHOTO dpupa

3) BOCCTaHOBJIEHHUE aJbJErH]IA

4) OKHUCJICHHE aJIkaHa

5. Jlonuimmre ypaBHEHUE XUMUUECKOM PeaklMU U YKaKUTE ee Ha3BaHHe

H+, Hg2+
HC=CH+H,0 —»

1) peakuust Baruepa 3) peakuus Kyueposa

2) peakuusi 3eTUHCKOTO 4) peakius Bropia

6. CKOJIbKO MEpEeUYHCIEHHBIX BEIIECTB PEArUPYET C ITaHAJIEM: MypaBbHHAsl KMCIIOTA, BOAOPOL,
II1aHOBO/IOPO/I, MarHuii, ruIpocynbhua Hatpus, ruapokcun meau(ll)

1)Tpu 2)uersipe  3) maATh  4) meCTh

7. MbL10 mipesicTaBisieT coooi

1) cnoxHbIi 3¢pup BbICIIEH KAPOOHOBON KUCIOTHI

2) cinoxHBIN 3QUp rIULEepruHa

3) HaTpUEBYIO COJIb BICLIEH KapOOHOBOI KHCIOTHI

4) cMech BbICIIUX KapOOHOBBIX KUCIIOT

8. Kakoit 00bem Bosioposia (H.y.) BeIIEIUTCS pU B3aumoeiicteuu 0,1 Mok 3TaHOMa € H30BITKOM
METAJIITNYECKOT0 HAaTPHUs

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

2) 1,120 4)4,48 n

9. B cxeme mpeBpallleHuH : 3TUH — X —YKCYCHasl KUCIIOTa BEIIECTBOM «X» SIBIISIETCS
1) aTanon 3) sTuneH

2) aTaHallb 4) aTunanerar

Bapuanr 2

1. Ykaxwute GpopMyiry mpeaeabHON 0OTHOOCHOBHOM KapOOHOBOM KHUCIOTHI
1) C3HeO2 3) C4HeOo

2) C2 HgO3 4) C3HgO3

2. MeXKI1acCOBBIM U30MEPOM aJIbJIETUAOB SIBISIOTCS

1) kapOOHOBBIE KHUCITOTHI 2) KETOHBI

3) crnoxxHbie 3PHUpHI 4) cniupThl

3. Iloay4uuTh nipeaeabHbIA OJHOATOMHBIN CIIUPT MOMKHO
1) okuciaeHuem aipjaeruaa
2) srepudukaimeit KapOOHOBON KUCIOTHI



3) OKHCJICHHEM aJIKeHa
4) rumpoTanuen amkeHa
4. Kakoe BemecTBO He MPOSIBIISIET KUCIOTHBIX CBOMCTB

1) CHsOH 3) C17H35-COOH

2) CeHsOH 4) CH3-COH

5. JlonumuTte ypaBHEHUE XMMHUYECKON PEaKIIUU M YKOKHUTE €€ THII
H+

CH3-CH,-COOCH3+H,0 —»

1) ruaparanus 3) ruapupoBaHue

2) ruapoOIu3 4) neruapartamus

6. IlepBUUHBIN CIUPT MOXKHO NOJy4aTh

1) oxucienueM nponaHais

2) ruaparanuen nponeHa

3) BoccTaHOBJIEHHEM OyTaHAIS

4) oxucnenueM OyTana

7. CKOJIbKO MEPEUUCICHHBIX BEILIECTB PEarupyIOT C YKCYCHOM KUCIoTon: riuapokcu xesesa (111),
npornaHoi — 1, MUHK, XJI0p (B MPUCYTCTBUU KaTaau3aTopa), KapOOHAT HATPUSsl, POPMaIIbICTH/T
1) Tpu 3) nATh

2) yetbIpe 4) mecTb

8. Kakoit o0bem xiopa (H.y.) notpedyercs s xyopupoBanus 6,0 T yKCyCHON KUCTIOTHI J10
MOHOXJIOPYKCYCHOM KHCIIOTBI.

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

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

9. B nienouke npeBpanieHui

CH3Cl— X— CH3-O-CH; BEIIECTBOM X ABJISIETCS

1) aTan 3) MeTtaHon
2) xJIop3TaH 4) MeTaHaJb
Bapuant 3

1. /lanbl BeliecTBa:

a) CH,=C-CH=CH-CH,-CHj 6) CH3-O-CH,-CHj3 B) H-COH
CHs
m) CH3-CH-NH, ) CH3-CH-CH; %) CH3-CH-CH,-
CH; OH
3) CH3-CH=CH-CH,-CHjs u) CH;3-CHp-CH,-CH,-COOH K)
HzC:CHz

1.OmnpenenuTte, kK KaKOMY KJacCy OTHOCSITCSI COEIUHEHUs a)-0)-B).

2. Vkaxure (opmMmyiy neHTeHa-2.

3. HaliguTe TOMOJIOT YTaHOBOI KHUCJIOTEL.

4. YxkaxuTe BEIEeCTBO, SBIISAIONIEECS MEXKKIACCOBBIM H30MepOM IponaHosa-1.
5.Haiinure BemecTBa, y KOTOPBIX HMEIOTCS IUC - U TPAHCH30MEPHI.

6.YKaXuTe BEIEeCTBO, TSI KOTOPOT'O XapaKTepHa N30MEpHs MOJI0KEHUS (PYHKIIHOHAIBHOM
rpynmsl. Hanummre 3T0T n30Mep.

7. Haiinute uzomep OyraHa.

8. Kakoe BeniecTBo MMeET TPUBHAIbBHOE HA3BAHUE allETUIIEH?

9.Hanummure qBa romosora BEIIECTBY B).

10. Ha3oBute BemiecTBa 1) U ).

2. Ykaxute GopMyiny MpeAeIbHOTO OJHOATOMHOTO CITUPTA!
a) C3H802 6) C5H120 B) C2H402 F) C3H50.
Kaxkoe BemniecTBo He COAEPKUT KapOOHUITHHOM TPYIIIIHL:



a) MypaBbHHAasi KUCIIOTa 0) hbopmanbaeruy B) ATAHOII ') YKCYCHBIN albJAETU/I.
CocraBbTe 17151 HEr0 MEKKJIACCOBBIN NU30MEP U HA30BUTE €TO.

3. lonumure peakiuio U YKaXUTe e€ Ha3BaHUE:
CH=CH + H20-- HgSO4, KMCIIOTa__

a) peakuus Barnepa 0) peakus 3eJIMHCKOro B) peakuus Kyuepos I) peakuus
Bropua.

4. CocraBbTe (hOPMYIIBI BEMIECTB MO0 HA3BAHUIO:

a) 4-MeTUJITEKCaHOJI-2 0) 3-aTruipeHon B) STHJIIMETHJIKETOH

I) 3-METUJINEHTAHAb.
Jliis BemecTBa B) COCTaBbTE M30MEPHI M HA30BUTE UX.
5. Jlanbl BeliecTRa:

a) CHz-COOH 6) CeHs-COOH B) CH3-CH=CH-COOH r)
C,Hs-COOH

,I[) (CzH5-COO)zca e) C17H33-COOH )K) H-COOCsz 3)
CH3-COOC3H/

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

1. Haiigute MexkiaccoBblil n3omMep BeulecTBy I. HazoBute 3T BemecTsa 1o

cUCTeMaTU4YeCcKON M TPUBUAIbHON HOMEHKIIATYpe

[Tonyunte BemecTBo a U3 TaHayd. Hanuimure ypaBHEeHUE peaklinu.

Hanummre ypaBHeHHE peakliuy BelecTBa 6 ¢ THIPOKCUIOM Kausl.
4. Hanumure ypaBHEHHE peakny 00pa30BaHUs CI0KHOTO 3(rpa U3 rIulepuHa u

TpEX MOJIEKYJ KUCIOTHl U. Kakoe arperaTHoe cOCTOsSIHME UMEET JaHHbINA KUp?

5. Hanummre ypaBHeHHe ruponusa BeniecTsa 3. HazoBuTe npoayKThl peakiuu.

6. CocraBbTe (hOpMyYJIBI BEIIECTB M0 HA3BAHUIO.

a) 2,3-mumeTnin-3-XJIOpIeHTaH, 1) TUJIOBBIN 3Up YKCYCHOM KUCIIOTBI

0) XJIOpUUKIOOYTaH, €) 4-aMHHOBaIepuaHOBas KUCIOTa

B) METUJIOEH30JI (TOJIYyOd), K) TPOTUIIAMUH

I') AMSTHIIOBBIN 3¢hup

7. OnenHoOBasi KUCIOTa HE B3AUMOJEHCTBYeT C pacCTBOPOM

1) Opoma

2) auerara HaTpus

3) ruapokcuaa HaTpuUs

4) nepMaHraHara Kajaus

8. Mbu1o mpeacTasiseT co0oit

1) cnoxxHbI# 2¢up BhICIIEH KapOOHOBOM KHUCIOTHI

2) cnokHbIN 3(pup ruuepruHa

3) HaTPUEBYIO COJIb BBICIIIEH KAPOOHOBOW KHCIIOTHI

4) cmech BbICIINX KapOOHOBBIX KUCIIOT

9. Kakoe BenecTBo He MPOSIBISET KUCIOTHBIX CBOMCTB

wmn

1) CH;0H 3) C17H35-COOH

2) CsHsOH 4) CH3-COH

Bapwuanr 4

1. U3omepom Bemecta, popmyna kotoporo CH,=CH-CH,-CH3, sBnsercs:
a) 2-MeTWIOyTeH-2 B) OyTeH-2

0) Oyran r) OyTuH-1

2. 1ng ankaHoB HauOoJiee XapaKTEePHbI peaKIINU:

a) IPUCOETUHEHUS 0) 3amereHus

B) MOJMMEpU3aLNU T') OKHUCJICHHUSI.

3. Ilpu okucIeHNH STUIICHA BOJHBIM PACTBOPOM IEpMaHTaHAaTa Kalus 00pa3yercs:
a) YKCYCHasi KUCJI0Ta 0) 3THJIOBBIN CIIUPT B) STUJICHTIUKOJb T') YKCYCHBINA aJIbJETH/T
5. Jlns apoMaTHYeCKHX yrIIeBOJOPOIOB Harboiee XapakTepHbl PEaKIIUH:

a) 3aMelIeHus 0) mpucoeTMHEHUS



B) NOJIUMEpU3AIUU T') OTIICTUICHUS
6. MeTaH moiy4aroT B IPOMBIIIIEHHOCTH:

a) AlCs+H,0— 6) CH3COONa+NaOH—
B) W3 IIPUPOJHOTO Ta3a I') U3 CBETHJIBHOTO rasa
7. YCTaHOBUTE COOTBETCTBUE MEXKY BEIIECTBOM U €TI0 Ha3BAaHUEM.
BemecTso: Hazpanwue:
1) CH=C-CH,—CHgs; a) 6yT€H-2;
2) CH3;-CH,—CH,—CH,—CHzg; 6) 6YTI/IH-1;
3) CH3—CH=CHgy; B) IIEHTaH;
4) CH,=CHo,. T) OTCH;
) IPOTIEH.

8. ObecrBeunBaeT OPOMHYIO BOJY CIICAYIOMIAs KHCIOTa
1) nanpbMUTHHOBAS

2) oJienHOBas

3) creapuHOBas

4) ykcycHas

9. Yxaxute Gpopmyiy HempeaenbHONH KUCIOTHI

1) Cy5H3COOH

2) CH3;COOH

3) HCOOH

4) Cy7H3COOH

Jlomawinue 3a0auu:

1. Ilpu ¢aorauuu cynpUIHBIX pyd B KayecTBE IEHOOOpa3oBaTessi HCIOJIb30BaIN
mpem-TeKCUIOBbIN cnupT. PaccumTaiiTe konmmuecTBa cnupra (B MOIAX), HEOOXOIUMOE st
¢daorammu 120 T KOHIIEHTpaTa, €ClIi pacxo]] cnupTa coctaBui S50 1/T.

2. Ilpum notanuu MNONMMETANIMYECKUX PYyI IUKIOTEKCAaHONI TMPHUMEHseTCS Kak
neHooOpasoBarenb. Haiinure maccy ¢enona u o0bemM Bojopoja (H.y.), HEOOXOOUMBIE IS
nonydeHus: 100 Kr IUKIOTeKCaHOJa, €CIM BBIXOJ NPOJAYyKTa peakuuu coctaBiseT 98 % or
TEOPETUYECKOTO.

3. Ilpu oboramieHuu pya B KauecTBE peareHTa-coOuparens HCIONb3YIOT TEXHUYECKYIO
OJICMHOBYIO KUCJIOTY, BBIJICTISIEMYIO MPH TIEPepadOTKe KUPa MOPCKHUX KUBOTHBIX. OHA COAEPKUT
40 % (mac.) uyuctoi onenHoBor KucIOThl C17H33COOH. Paccunraiite Maccy (KT) TEXHUYECKOM
OJICMHOBOW KHCJIOTHI, HeoOXomumyto it diotamuu 100 T pyasl, ecnmu pacxon Ci7HzsCOOH
cocrasiseT 0,3 KI/T py/sl.

4. IllaBeneBasi KUCITOTA UCIOIB3YETCS MpU OOOTAIMEHUH PYyJ B KadecTBE MoaudukraTropa
¢dnotaruu B Buae 8 %-ro BOAHOTO pacTBopa. PaccumraiiTe Maccy TEXHMUYECKOU IIaBeleBOi
KHCIJIOTHI, cofiepkamei S5 % mpumeceir, KoTopas HeoOxomuma s mpurotoBieHus 100 kr
pacTtBopa MoAuQHUKaTOpa.

5. ®paknust cuHTeTHYeCKUX XKUAKkuX KucioT CXKK ¢ uncimom aToMOB yriieposa B pajgukaie
7 — 9 nmpumMeHsieTcs MpU OOOTaIIeHUH W TepepaboTke pya IIBETHBIX METALIOB. B eMKOCTh co
crounbiMU Bogamu obobemoM 10 M3 copomeno 1200 r CXKK cnemyromero cocraBa (mac. %): 20
OKTaHOBOM, 37 HoHaHOBOW M 43 nexaHOBON KHCIOT. PaccumraiiTe KOHIIEHTpALMIO KaXI0U
KHUCTOTHI 4 (Macc. %) B CTOKax, MIPUHSB UX IJIOTHOCTh PAaBHOW €MHHUIIE.

6. Katnonnsiit horopearent-codupatens naypuinaMuH CioHosNH, momyyaroT u3 sxupHbIX
KHCJIOT KOKOCOBOTO Macjla M HCIHOJB3YIOT MpH (UIOTAlMM CUJIMKATHBIX MUHEPAJoB B BHJIE
pacTBOpUMOIi B BoJie conn. PaccumnTaiite maccy naypunamuna, Heooxoaumoro ais ¢aotamuu 100
T PYZbI, €CITH PAcX0JI €0 COJIM COCcTaBmII 88,6 T/T.

7. ®notopearent-coduparens Mapku AHII-14 momydaioT BOCCTaHOBIIEHHEM BOJIOPOJIOM
HUTpomapa@uHOB, 00pa3yOIMUXCS MPU HUTPOBaHMHM H30MepHBIX mapaduHoB CigHzp. s
OTJICJICHUSI aMUHOB OT TOJIYYCHHOH cMmecu ee 00pabarhIBaioT XJopoBomopoaoM. Omnpenenure



coJiep;kaHue aMHHOB (Macc. %) B 50 Kr 3T0i cMecH, eciIi Ha peakLnio u3pacxonoBaiu 150 monei
HCI.

8. Ilpu ¢notaumu HecynbPpUIHBIX PYA HUCHOIB3YETCS TEXHUUYECKAs OJEHHOBAsl KHCIOTa
Mapku b, coneprkamas He MeHee 95 % cmecH KUPHBIX KUCIO0T. PaccunTaiiTe 4nciio MOIeil KUCIOT
— oxeunoBoii C17H33COOH, namnoneBoii Ci7H3;COOH, nanmutmaoBoit CisH3COOH u
creapunoBoit C17H3sCOOH, Bxoasimux B cocTaB 1 KT TEXHUUECKON KHUCIOTHI, €CIIU COJIEPKAHNE B
HEel yKa3aHHBIX KUCIOT COOTBETCTBEHHO paBHO 40, 25, 18 u 14 macc %.



[Tpunoxenue 2

7. OneHoYHbBbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAMHU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs MPOMEKYTOUYHON aTTeCTAlNH:

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

IIpumepHbBIii MepevyeHb TEOPETHYECKHX BONMPOCOB K IK3aMeHY:

1.

Nookrw N

o

10.
11.

12.
13.

14.
15.

OO6mme mpeacraBaeHus 0 (pIOTAMOHHOM Pa3/IeIeHUN MUHEPAIOB M (PIIOTAIIMOHHBIX peareHTax.
Knaccudukanus GpaoTanimoHHBIX peareHToB U X Ha3HaueHue. OOmias kinaccudukams
cobupareneil.
MexaHu3MBblI peakiuii B opranndeckoi xumuu. Kinaccudukaius peakiuii B OpraHuuecKoi XuMuu
(c mpumepamn).
@dnoTalMOHHBIE peareHTsl B polieccax 000raleH s MOJE3HbIX HCKOIAEMBbIX.
Haznauenue peareHToB BO (pJIOTallMOHHOM ITPOLIECCE.
PearenTsl — cobupatenu 1i1s proTanuu MuHepana.

PearenTs — menooOpaszoBarenu it pIoTallud MUHEpaa.
OcHoBHBIE (GOPMBI M MEXaHU3MBbI 3aKPEIUIEHUS] OPraHUYECKHX COAMHEHUH Ha MMOBEPXHOCTH
MUHepaa.
dusnueckas agcopOLus NpU B3aUMOCHCTBUN MUHEPAJIOB C peareHTaMu.
Knaccudukanus Mosiekys 1 aicopOEHTOB 10 UX CIIOCOOHOCTH K HECTIEITU(DUUECKUM 1
crnenn(UIecKuM B3auMOJICHCTBUSM.
Xumuaeckas aacopOIus mpu B3aUMOICHCTBUN MUHEPAIOB C peareHTaMu.
DJEeKTPOHHOE CTPOCHUE OpraHNYeCcKuX coequHenuil. [ mbpuauszanus opoburaneit aroma yriepoaa
(sp®-, sp®-,  sp- rubpumm3ans).
Teopus ctpoenus oprannueckux coequnenuii A.M. bytneposa. Crioco0sl n300paXkeHHs
OPraHNYeCKUX COCTUHEHUH.
Knaccel oprannyeckux CoeIMHEHUH (C IpuMepamu).
Krnaccudukanus opraHuuecKux COeAMHEHUH (C MpuMepamMu).
ITpupona u ¢pusnyeckne CBONCTBA KOBATEHTHOM CBsi3U. [loyispHBIE U HEMONIPHBIE 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 opranndeckor xumuu. Kinaccudukanus peakiuii B OpraHM4ecKo XUMUN
(c mpumepamn).

OO6mue npeacTaBieHus 0 GIOTALIMOHHOM pa3/ielIeHuU MUHEPAIoB U (IOTAI[MOHHBIX peareHTax.
Knaccudukanus GrroTaimoHHBIX peareHTOB U UX Ha3HAaYCHUE.

O6mmas kinaccudukaius coonparesnei.

OO6mas xkmaccudukaiys IeHooO0pa3oBaTeleH.

Kitaccbl opraHndyeckux COeIMHEHU U IPUMEHEHUE OPraHUYECKUX COSAMHEHUN PAa3IMYHbIX
KJIACCOB B KauecTBe ()JI0TOPEareHTOB.

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

[IpenensHbIC YIIIEBOIOPOIBI: CTPOCHHUE, TOMOJIOTUIECKHUIA PSil, H30MEpUsl, PU3HMUECKUE U
XUMHUYEcKHe cBoiicTBa. [I[pumMeHeHue npeeabHbIX YIIIeBOAOPOI0B B KauecTBe (hJI0TOPEareHToB.
HenpenenbHble yriieBogopo/ibl 3TUIEHOBOTO PAJia: CTPOCHHUE, TOMOJIOTUYECKUH Psill, H30Mepus,
¢dbu3nueckre U XUMUYecKue cBOUCTBO. [IpuMeHeH e aJKeHOB U UX MPOU3BOAHBIX IS
MIPOU3BOJICTBA ()IIOTOPEATEHTOB.

HenpenenbHble yriieBogopObl aLlETUIEHOBOTO PsAJla: CTPOEHHUE, TOMOJIOTHUECKUH PsITI,
HOMEHKJIAaTypa, u3omMepusi, Gu3nyecKkue 1 XuMudeckre cBoicTBa. [IpuMenenue 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, H30MepHsl, pU3nuecKkue u XUMUYECKHEe CBOWCTBA apOMaTHUYECKUX
yrieBoaopoaoB. [IpuMeneHre apoMaTuyeckux yriieBoI0poI0B B KadecTBe (hIIOTOPEareHTOoB.
[Ipupoanbie ncTOUHUKH yTaeBoa0poaoB. HedTs, ciocoOsl ee nepepadboTku. ITpoaykThl
nepepaboTku HeTH Kak (PIOTAIMOHHBIC PEareHTHI.

Cnuptsl. Knaccuduxanus cnuptos. [IpenenbHbie 0IHOATOMHBIE CIIUPTHI: CTPOCHHUE,
TOMOJIOTHUYECKUH Psifi, HOMEHKIIATypa, U30Mepusi, PU3ndecKre U XUMHUIECKHUEe CBOICTBA.
[IpumeneHue cnupToB BO (PIIOTALIUY.

Cnuptsl. Knaccudukarms cnuptos, pusndeckune, XUMHUYECKUE, aICOPOIIMOHHBIE CBOWCTBA
cnupToB. Pacnipenenenue 3JeKTPOHHOM MJIOTHOCTH B MOJIEKYJIaX cnupToB. [IpuMenenue cnuprtos




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, TOMOJIOTUYECKUH psasl. HoMeHknaTypa, nusoMepusi, u3ndecKue 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 (bJIOTaHI/IOHHI)Ie PCarcHThI

. ASOTCOI[ep)KaH_II/Ie OpraHu4eCKHUC 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(hOHATHI, ATKUICYTb(haTel. CTpOCHHE, CBOMCTBA CEPOCOICPIKANTUX OPraHNISCKUX
coequHeHmil. Ux nmpumeHeHue Bo GoTanum.

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

CocoObI OTYYEHUsI KCAHTOI'€HATOB U a3po¢ioToB. [IpuMeHeHne KcaHTOreHaToB U a3po¢IoTOB
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

CH;
1
) (:H3~c|r|7c‘r-|7CH;*?—(:Hzfm3
CHs cH CHy
~ ~ |
CH; CHs CHz
2)
CCls — CHy — CH = € — CHl
|
CH:
OH
3 |
) CH; — CHp — C — CHy — CHs
|
CH; — CH — CH:
L0
4) CHz-CH; — C = CH-CHz-CH; — C
| > oH

CHs

3anaua k Ounery Ne 3
HasoBuTe 1o cucreMaTHuecKoil HOMEHKJIATYpe CIIeIyIoIIe OPraHuIEeCKUe COCMHEHHS:

1) CH; — C‘H - C‘H — COOH
OH CH;

2) cHg—c‘f CIH— CH;
|
0 CHs

3)
CH; —CH = C — CH —CHgCl

| |
CH; CH; — CHs

1) SN
C —CH —HC=CH —CHs

Ve I
H NO2

3anaua k Ounery Ne 4
HasoBuTe no cucremMaTHueckoii HOMEHKIIAType CIIeTyIONIHe OPraHnIeCKNUe COSMHEHIS:

1) CH; — c‘H — CH, —C‘H—CH; 4 CH: — CH —CH;— cH — CH, — CHs
| i
C‘Hz CHs CHs OoH
CHs
CHy  CHy
2) !
CH; — CH; —C — CH — CH;
|

CH;

CH;
|

3)  CHs — C‘ — CHy — 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

Hanummte cTpykTypHbIe (hOpMYIIBI BCeX H30MEPOB aMHIJIOBOTO CIIMPTA U AAWTE 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

]

2) “
CHs —C=c—¢cC
~

OH
3
CHs — CH —CH — CHy — NO2
| |
1 CH;

4
CH;:CH—CH:CH*CP—CECH

CH, — CH;

3amaua x Oouznery Ne 10

[[aﬁTe Ha3BaHUS OPIraHUYCCKUM COCIUHCHUAM. HaﬁHHTe cpeau MpUBCACHHBIX (I)OpMy.]'I TaKHUEC, KOTOPBIC
OTJIMYAIOTCS TOJBKO CIIOCOOOM HAIHMCAHHUS. yKa)KI/ITG, CKOJIBKO BCE€T'O B€HICCTB 1/1306pa>1<eH0 9TUMH

bopmynamu.:
CH:.
D \
CHz — C — CH; — CHs
|
CHz
CH3
|
) CH: — CH,— c1 — CHz — CHs
CHs
CH3

3 |
CH: — C —CH;z
|
CH,

|
CH;

3amaua k ounety Ne 13

4) CHz N CHaCH3

C
CH; .~ ~ CHsz

5] CHyCHp~_ . CHs

c
CHy-CHp~ ™, CH:

§)  CH: +_ . CHiCHs
C
CHy — . CH:
-
CHs

HazoBuTte no cucreMaTuueckoi HOMCHKIJIATYPC CJICAYIOINUC OPTraHNYCCKUC COCAUHCHUA!




Kon

WNHnukaTop AoCTHKEHUS

OrneHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETEHIIN I
) CH: — CH =C— CH — CHyCl 4) c:h ot
C‘H; m:a—cm CHEC_?‘CH_C‘H_CHB
M,
“cH,
2) CH, =CH—CH=CH —CH—C =cCH
I
CH=cH,
» Ox 20
C— = — _ _
L CH=cH—cHp —Ch—C
3amaua k Ounery Ne 14
Cpenu HalMCaHHBIX HIDKE POPMYIT HAMIUTE UACHTUYHBIC. YKaXKHUTE, CKOJIBKO BCETO BEIIECTB
I/I306pa)KeHO IIpHA TOMOIIN 3THUX (I)OpMy.]'I
S P \CHZ/ CHa 5) CH; — CH /cuzfcu3
C’H
2 CH; —CH; —CH; — CHs CHz
6)  CHy — CHy — CH —cH,
3 cts ch chy
CH; — CH — CH — CH,
| 7)  CHy — CH — CH — CH, — CHs
e |
CH;
CH, — CHs
2 | 8) CH; cns
CH, — Chs TH—cH
CH;/ - CH3
[1K-1.3 CocTaBiger u 3aluIacT HpnMeprIe BaApHUAHTBI TECTOBLIX 3aJJaHuM:

OTYCTHBI U PCTJIAMCHTEI 11O
pe3yibTaTaM J'Ia60paTOpHBIX u
IMPOMBIIIJIICHHBIX HUCIIBITAaHUH

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

2. 3akoHYHTE OmpeielieHHE.
I'emepoyukauueckue coeouneHuss — 3T10. ..
[Tpusenute 1-2 npumepa.

1. 3akoHuuTE OMpeeTIeHUE.

T'omonoeu — 370...

2. Hamummmre cTpykTypHbIe GOpMYIIBI M HA30BUTE 10 CHCTEMAaTHYECKOW HOMEHKIIAType BCE N30MEPhI
aMHUJIOBOTO CITHPTA.

3. 3aKkoHYHUTE ONpeeIeHHE.

Ayuxnuueckue coeOuneHus — 3T0. ..
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[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 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 naypuinamuna, Heooxoaumoro 1uist piotauuu 100 r pyabl, eciu 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 00padaThIBaOT XJI0poBO0poioM. OmpenenuTe coaepkanue 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
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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, 0OPa3yIOUINXCS TP HUTPOBAaHUM 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 UCHOIB3YETCS TP 00OTAILIEHUH DY/ B KadyecTBe 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 OOOTAICHHUH ITOJIC3HBIX HCKOITAEMBIX.

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 | MOJ00PATh 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 KOHTPOJIBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HaBBIKOB,
00y4aromuiCsl MUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TIPU X MIEPEHOCE Ha HOBBIE CUTYAIIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 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 IpernojaBareis, B Ipolecce ee
HanucaHusl OoO0ydJarolMiics pa3BUBAET HABBIKM K MCCIIEOBATEILCKOM paboTe, 3akpemiss U
OJTHOBPEMEHHO PaCIINpsisl 3HAHUSL, TOJTyYEHHbIE IIPU N3YUYEHUH Kypca «XUMHs (I0TOPEareHTOBY.
[Tpu BBINMOIHEHUH KYpCOBOW pabOThl 00yUaroLUiics JOJKEH 0Ka3aTh CBOE YMEHHE padoTaTh C
CO CIPaBOYHBIMM, HAYYHBIMU U JAPYTHUMH JUTEPATYPHBIMH HCTOYHUKAMH, MPOSIBUTH HABBIKU
CaMOCTOSITENIbHOM  TBOpUECKON paboOThl a TakKe BO3MOXXHOCTh CHCTEMaTHU3UPOBATH U
aHaTM3UpOBaTh (PAKTUUECKUI MaTepHad M CaMOCTOSATEIBHO TBOPUECKHM €ro OCMBICIMBATh,
YMEHHME JIeJIaTh BBIBOJIbI 110 TIOJYYEHHOW allpHOpHON MH(POpMALIUU.

Tema kypcoBoii pabotbl: HccnenoBaHue MeXaHW3Ma 3aKpEIUICHHS OpraHHMYeCKUX
coeMHEHUH (MO 3a/laHMuI0) Ha TOBEPXHOCTH MHHeEpaia (1Mo 3amaHuio). Llempro BBIMOTHEHUS
KypCOBOH paboOThl SIBISETCS 3aKpeIuieHWe M YIIyOJieHHe 3HaHUM O pPONM peareHTOB Npu
(b10TalMOHHOM 000TallleHNH MTOJIE3HBIX UCKOTIAeMbIX U MEXaHU3ME 3aKperieHUs (PIIOTallMOHHBIX
peareHTOB Ha IOBEPXHOCTH MHHEPAIOB, MCXOAS M3 CTPOEHUS MOJEKYJ] pEareHToB u
GI0TUPYEMBIX MUHEPAJIOB.

B pesynbrare BHINOIHEHUS KypCOBOI pabOTHI CTYEHT JOJDKEH 3HATh CTPOCHHUE MOJIEKYI
(JIOTAaMOHHBIX PEareHTOB U UX COBPEMEHHYIO KJIacCU(UKALHI0, CBOOOIHO OPUEHTUPOBATHCS B
OOIIMPHOM acCOpTUMEHTE (PIIOTALIMOHHBIX PEAreHTOB, YMETh HAy4YHO OOOCHOBAHHO MOAOUPATH
peareHThI-coOupaTeny W TeHooOpa3oBaTenu s (JIOTalMK KOHKPETHOro MuHepana. Jlus
BBITIOJIHEHUS] Pa0OThI CTYIEHT MPUHUMAET B COOTBETCTBHM CO CBOMM BapHaHTOM B KauyeCTBE
UCXOJHBIX JTAHHBIX MHHEpas (aJcopOeHT) U TpU OpPraHUYECKUX COeAUHEHMs (aacopOaTel) C
OJMHAKOBOM JUIMHOM YIJIEPOAHOM UEMOYKH, HO NPUHAJIEKANIME K pPa3jMYHbIM KjaccaM
OpraHMYecKUX coenHeHui. Ha ocHOBaHMH IeTaNbHOTO U3y4YEeHHsI CTPOEHUS U CBOWCTB MUHEpala
U XMMHUYECKOH MPUPOIBI afACOPOMPYEMBIX MOJIEKYN JAeTcs OMUCAHUE MPEearoIaraeMoro
MEXaHHM3Ma 3aKpEeIJICHUs MOJIEKYJ OpPTraHWYeCKUX COEOUHEHHH pa3iUyHBIX KIJIAcCOB Ha



MOBEPXHOCTH UCCIIEyeMOTO MUHEpana. B 3akitoueHue JAenaeTcss BBIBOA O MPOYHOCTH
3aKpETUICHUS] OPTaHMYECKUX COCIMHEHHMHA Pa3IMYHBIX KJIACCOB Ha IMOBEPXHOCTH MHUHEpaia, a
TaK)Ke YKa3bIBACTCs KAaKOW M3 MPEAIOKEHHBIX aIcOpOaTOB OoJiee mpruemiieM st GJIOTAIH STOTO
MHUHEpaa.

[Tpu BBITIOSHEHUU KYpCOBOW PabOTHI HEOOXOAMMO: COOpaTh JUTEPATYypHBIA MaTepuan B
COOTBETCTBUHU C COJCP)KAaHHUEM Da3JeiioB, ONMHUPAsICh Ha yUYEOHWKH IO OPraHUYECKOW XUMUH,
KHUTH OMOIUOrpauieckoro Crnucka MJaHHOTO METOJMYECKOTO VYKa3aHWs, SHIUKIONCINH,
CIIPAaBOYHMKH M T.II.; IPOAHAIM3UPOBATH COOPAHHBIN MaTepUa U ClIeJaTh BBIBOJIBI IO KAXKIOMY
paszenny KypcoBoii paboThl; OpOPMHUTH MOSCHUTEIBHYIO 3alMCKY; 3alIUTUTh KYPCOBYIO padoTy B
YCTaHOBJICHHBIC CPOKH. [T0ATOTOBUTE K 3alIUTE TOKJIA]] [0 MaTEpHaJIaM MOSICHUTEILHOM 3aIMCKA
MPOJOKUTENLHOCTEI0 7-10 MUH. BBITH TOTOBBIM OTBETUTh Ha JIOTIOJHHUTEIBHBIC BOMPOCHI
MIPETo/1aBaTelIsl.

Iloka3aTein U KpUTEPUH OLIEHMBAHUSA 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(GOpMAIMM, HO M HWHTEUIEKTyalbHbIE HABBIKM DELICHUS MpoOJIeM W 3amad,
HAXO0X/ICHUS YHUKAIBHBIX OTBETOB K MTPO0JIeMaM, OLEHKU 1 BHIHECEHUSI KPUTHUECKUX CYKJICHUH;

— Ha OIICHKY «X0pouo» (4 Oamra) — paboTa BEITIOJHEHA B COOTBETCTBUH C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBAaeT 3HAHHS HE TOJILKO HAa YPOBHE BOCIPOM3BEACHUS U OOBSCHEHUS
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, OOydJarolIuiicsi MOKa3blBaeT 3HAHUS HA YpPOBHE BOCIPOU3BEICHHUS U OOBSICHEHUS
UH(POPMALINH, HHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEJIbLHO» (2 Oamia) — 3aJaHue MPEnoJaBaTeNs BHIIIOTHEHO
YaCTUYHO, B MPOIIECCE 3alUThl padOThl 00yYarOIIUIICS TONMYCKAET CYIECTBEHHbIE OIIMOKH, HE
MO>KET MO0Ka3aTh MHTEIJUICKTYaIbHbIE HABBIKHM PEIICHUS TOCTABICHHOM 3a/1a4H.

— 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.



