[[ognucado v ymBepwgedo 8 CH[ 17 10,2023 22:35:00H0 =magayu 3257428

MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit denepanun
®denepanbHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE
BBICIIIETO 00pa30BaHUs
«Ypanbckuii penepanbHblil yHUBEpcUTeT UMeHH repBoro [Ipesunenta Poccuu b.H. Enbrinnay

YTBEPXIAIO
JlnpexTop 1o o0pa3zoBaTeIbHON
JESTSILHOCTH

C.T. Kusases

« »

PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas Moayab

1163123 Opranuueckasi XMMUsl U XUMUSI BHICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

Exatepunoypr



ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

Oo0pa3oBaTesbHass MporpaMma
1. XumMnueckoe MaTepualioBeICHUE

Koa OI1

1. 04.03.02/33.02

HanpaB.neHne noAroTOBKH

Kon HalpaBJC¢HUA U YPOBHA IMOATOTOBKHA

1. Xumusi, pusrka 1 MEXaHUKa MaTepraioB 1. 04.03.02
[IporpamMma MoayIisi cCOCTaBJI€Ha aBTOPaAMHU:
Yuyenas
Ne i/ @ammans Hvs cremne eHoe o oc IMoapasnae
° n/m TeneHb, y4eH JIZKHOCTh Apa3aesieHue
OTtu4ecTBO ¥ P
3BaHue
1 Bumskos Cepreii JIOKTOP IIpodeccop OpraHUYEeCKON XUMHUH U
AHatonabeBUY XUMUYECKUX BBICOKOMOJIEKYJISIPHBIX
HayK, mpodeccop COCTMHEHUI
2 [TectoB Anekcannap KaHAuJaT HoueHt OPraHNYeCKOM XUMHUH U
BukropoBuu XUMUYECKHUX BBICOKOMOJIEKYJIIPHBIX
HayK, IOLEHT COCTUHEHUN
CoraacoBaHo:

praBHeHI/IC 06paSOBaTeJIBHLIX Inporpamm

E.C. Komaposa




1. OBIIAA XAPAKTEPUCTUKA MOJAYJISAA Oprannyeckas XuMusi U XUMHS
BbICOKOMOJIEKYJIAPHBIX COeIMHEeHU I

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

MO}IYJ'IB COCTOMT U3 YCTHIPEX AUCHUILUIMH, JAarOMIHUX q)YHHaMGHTaJ'IBHI)IG MMpeacCTaBJICHUA O
COCOIMHCHUAX YIJIEpoJa M HUX IIPOU3BOJIHBIX. JII/ICIII/IH.]'H/IHI)I «XuMus aJ'II/I(l)aTI/IIIeCKI/IX N IOUKIMYCCKHUX
COG}II/IHGHHﬁ» 0 «XHUMHS ApOMATHYCCKUX U TCTCPOLHUKINYCCKHUX COG}IHHGHI/Iﬁ» 3HAaKOMST CTYACHTOB C
HauoOosee Ba)KHBIMHU 3aKOHaMH, CBA3BIBAIOIIMMU CTPOCHUC U CBOMCTBA OpPraHn4Y€CKUX BEIICCTB, IIyTAMU
CHHTEC3a Coe,I[I/IHeHI/Iﬁ PA3JIMYHBIX KJIACCOB, a TAKXKEC C UX MPHUMEHCHUEM B IMPOMBINIICHHOCTH, CEJILCKOM
XO3SICTBE U B APYyTux 001aCcTIX YeJI0BEYECKOH JCATCIIBHOCTH. I[I/ICHI/IHJ'II/IHa «BBICOKOMOJ'IeKy.]'IHpHBIG
COCIUHCHUA» AACT MPCACTABJICHHA O HAYYHBIX OCHOBAX MCTOJOB ITOJIYUYCHUA ITOJIUMEPOB, UX CTPYKTYPC,
(1)I/IBI/I‘I€CKI/IX M MEXaHWMYECKHX CBOMCTBAX C HCIIOJb30BAaHHEM COBPCMCHHBIX CBCI[GHI/II\/II TeopeTI/I‘{CCKOﬁ
XHUMHU. .Ha60paTOpHLII71 MMPAKTUKYM 110 Opr aHUYECKOH XUMHUH JacT IIPAKTUYCCKHUEC HABBIKHU pa6OTLI C
OpTraHNYCCKUMH BCUICCTBAMMU.

1.2. CTpykTypa U 00beM MOAYJIAA

Tabnuna 1
O0BbeM AUCHUIIAH MOAYJIS
Ne " BCET0 MOAYJIl B 3a4YE€THBIX
Hepe‘[el—lb AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA

n/n eINHHLAX
1 Xumust anrupaTUIECKUX U [MUKINIECKUX COCTUHEHUM 3
2 X¥UMHS apOMATUYECKUX U FETEPOLUKINYECKUX COSIUHEHUN 3
3 BricokoMoneKyisipHble COeTMHEHUS 4
4 JlabopatopHblil NPaKTUKYM MO OPraHUYECKOW XUMHUH 9
NTOI'O no moxymto: 19

1.3.11ocienoBaTe/IbHOCTH OCBOCHHUSI MOYJISA B 00pa30BaTe/IbHOM MporpaMmme

IIpepexBU3UTHI MOAYJIs

He npenycmotpensl

MOAYJIs

HOCTPEKBI/IZH/ITLI N KOPE€KBU3UTDBI

1. Axamutuueckas XUMUA

1.4. Pacnipeniesienne KoMIneTeHUM

00y4eHUs1 (MHIMKATOPHI) 110 MOIYJIIO

N0 IUCHMIUIMHAM MOIYJIsl, IUIAHMpPYeMble PpPe3yJbTaThl

Tabnuua 2

Ilepeuennb
AUCHUTLIUH
MOIYJIsl

Kox v HanmenoBanue
KOMIIETeHINH

Ili1anupyemble pe3yabTaThl 00yUeHUus
(MHAMKATOPBI)




2

3

BBICOKOMOHGK}’J'IH
PHBIC COCANHCHUA

OIIK-1 - Criocoben
UCTIOJIb30BaTh
(byHIaMEeHTaJIbHBIC
3HaHUS, MOJyYCHHBIC B
00JIaCTH MaTeMaTHYECKUX
Y €CTECTBCHHBIX HAyK, B
npodeccroHanbHOM
JeSITeIIbHOCTH

V-2 - Ananu3upoBaTh pe3yJbTaThl
HaOJI0/IEHUH U SKCTIEPUMEHTOB C
MCIOJIb30BaHNEM 3HAaHUHN (yHIaMEHTaIbHbBIX
pa3aesioB €CTECTBEHHBIX HAYK M OObEKTHUBHBIX
3aKOHOB MPUPOJIBI

I1-2 - JleMOHCTpUpPOBATh HaBBIKU
HCIIOJIb30BaHUsI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUI U
MIPUHIIMIIOB B BKHEHILINX MPAKTUYECKUX
MIPUIIOKEHUSAX

H-1 - IleMOHCTpHUpOBaTh HABBIKU
camo00pazoBaHus

-2 - JleMOHCTpUPOBaTh OCO3HAHHYIO
MHPOBO33PEHYECKYIO TTO3ULIHIO

-3 - IleMOHCTpHpPOBAaTH OCO3HAHHBIN UHTEPEC
K PEIICHHUIO 3a/1a4 MPoQeCcCHOHATBHON
JeSITENIbHOCTH 110 U30paHHOM CIIEeIUaTbHOCTH

OIIK-2 - Criocoben
MMPOBOAWTL MO HAYYHBIM
PYKOBOJICTBOM
WCCIIEZIOBAaHMSI HA OCHOBE
COBPCMCHHBIX METOJ0B B
KOHKpeTHOMU o0jactu
po¢eCcCuOHATBHON
JeSITeTbHOCTH

3-1 - JleMOHCTpHUpOBATh IOHUMaHHUE
TEOPETUUYECKUX OCHOB METO/IOB,
WCIIOJIB3YEMBIX ISl IPOBE/ICHUS HayYHBIX
WCCIICIOBAaHUH B MPOQMILHOM 00J1acTH

V-1 - CoOOTHOCHUTE LI€TH U 3a0a4u
HcCce0BaHus ¢ HAOOPOM METOJIOB
HCCe0BaHus, BEBIOUPATh HEOOXOAMMOE
COUYETaHUE LIETU U CPEJICTB

[1-1 - meTh ONBIT BBIMOIHEHUST CTAHIAPTHBIX
HCCIIEIOBAHUM C UCIIOJIb30BAHUEM CEPUNHOTO
HAyYHOTO M TEXHOJOTHIECKOT0 000PYI0BaHHUS,
CTaHJIapTHOW METOJI0JIOTHH U METOI0B
HUCCIIEIOBAaHUN

-1 - IIposABAsiTE OTBETCTBEHHOCTh 3a
MIPOBOJIUMBIE UCCIIEAOBAHUS

-2 - [IposIBNIATH 3aMHTEPECOBAHHOCTD B
COJIEP/KaHUU U PE3yNIbTaTax
HCCIIEI0BATENbCKON pabOThI

OIIK-3 - Cnocoben
CHCTEeMaTH3HPOBaTh,
aHAJIM3UPOBATh U
0000111aTh pe3yJIbTaThl
HAaYYHBIX UCCIICIOBAHUIM
Ha OCHOBE
MH(POPMALIMOHHOM U

3-1 - JleMOHCTpUpPOBATH TOHUMAHHUE
MIPUHITUIIOB aHAIN3a U 0000IICHUS
PE3yNbTaTOB HAYYHBIX UCCIIETOBAHUIN

3-2 - ®opmynupoBaTh TPeOOBAHUS K
oopmMIIeHHIO PE3YIBTATOB UCCIICAOBAHMMA

3-3 - IleMOHCTpHUpPOBATh TOHUMAHUE TPUEMOB
1 CI0COO0B CaMOCTOSITENILHOTO TIOUCKA U




oubnmorpaduyeckon
KYJbTYpBI

OCMBICJICHHU A I/IH(I)OpMaL[I/II/I B COOTBETCTBHU C
npodecCHOHATLHBIMHY 3a/1a9aMH1

V-1 - CucremaTu3upoBaTh U AHAIU3UPOBATH
Pe3yNbTaThl SKCIIEPUMEHTOB, HAOIIOICHU,
HU3MEpPEHUI

V-3 - uTepnpeTupoBath pe3yJabTaThl
COOCTBEHHBIX MCCJIEIOBAHNMN, COOTHOCS HX C
JAaHHBIMU HAaYyYHOW JIUTEpPATYpBHl,
(bopMyIHpPOBATH 3aKIIOYECHHUS M BHIBOJIBI IO
pe3yJibTaTaM MUCCIICIOBAHUI

[1-1 - IMeTh onbIT NpeIcTaBICHUS
0000IIIEHHBIX PE3yJIbTATOB UCCIIEI0BATEIbCKOM
NEATETLHOCTH B UX OOPMIICHHUS B BUJIC
TEKCTOBBIX, Tpa)MUECKUX U UHBIX MAaTEPUATIOB
B COOTBETCTBUHU C TPeOOBaHUSIMHU

I1-3 - UmeTh OmbIT MOATOTOBKH U 0(hOpMIICHHUS
OTYETOB 10 JJA0OPaTOPHBIM paboTaMm,
[IPaKTHUKaM, HAyYHBIM UCCIIEJJOBAHUSM Ha
OCHOBE MH(OPMAIIMOHHOH U
oubimorpadudeckoit KyabTypbl

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KOTHUTHUBHBIX YMEHHM

OIIK-6 - Criocoben
MPEJCTABISATH PE3yIbTATHI
npodeccrnoHabHOM
NEATEIBbHOCTH B YCTHOM U
MUCbMEHHOU (hopMax B
COOTBETCTBUH C HOPMAMHU
Y TIpaBHJIaMU, IPUHATHIMA
B npodecCHOHATHEHOM
CO00IIIeECTBE

3-2 - JleMOHCTpUpOBaTh MOHUMAaHHUE TIPABUI

o OpMIICHUS HAYYHBIX U HAYIHO-TEXHUYICCKUX
OTYETOB U APYTUX POPM MPEACTABICHUS
pe3yapTaToB MpodhecCHOHaTBEHOM
JEeSATSIIEHOCTH

V-2 - BeiOupats cTuiib 0OpMIICHHS] HAYyYHBIX
1 HAYYHO-TEXHUYECKUX OTYETOB, TE3UCOB
JIOKJIaJIOB Ha PYCCKOM U aHIJIMMCKOM SI3BIKE B
COOTBETCTBUM C HOPMAMHU U NPaBUIIaMH,
MPUHATHIMU B IPO(PECCHOHANTBHOM COOOIECTBE

I1-2 - ImeTh onbIT HanMCcaHUst U 0POPMIICHUS
OTYETOB, TE3UCOB, TIOJTOTOBKU MPE3CHTAINN
0 pe3yJibTaTaM COOCTBEHHOMN Hay4YHO-
HCCIIEIOBATENbCKON / HAyYHO-TEXHUYECKOM
paboThl HA PYCCKOM U aHTJIMHCKOM SI3bIKaX B
COOTBETCTBUU CO C(HOPMUPOBAHHOM
nH(popManMoHHOM 1 OubIMorpaduIecKon
KYyJIbTYpOH

-1 - IIposiBNIATS KOMMYHHKAOCIBHOCTD U
KOPPEKTHOCTH B OOIICHUN

-2 - IIposABISATE BHUMATEIBHOCTD U
OTBETCTBEHHOCTb K IIOJATOTOBKE MaTepUaJIOB




HAYYHBIX UCCIICIOBAHUH K MyOIUIHOMY
JOCTYITy

IIK-1 - Crocoben
MPOBOJUTH C
cOOJTI0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHYECKUI
SKCIIEPUMEHT, BKIIIOYast
CUHTE3, aHaJIn3, U3yUYCHUE
CTPYKTYpPBI U CBOWCTB
BEILIECTB U MAaTEPHUAJIOB,
HCCIIEIOBAHUE TTPOLECCOB
C UX y4acTHEM

3-1 - IleMOHCTpHUpPOBATH TOHUMAHUE METOJIOB
MOJTy4YEHHUsI HEOPIraHUYECKUX, OPraHUUYEeCKUX
BEIIECTB ¥ MaTEePHAIIOB, MIOJIMMEPOB U
MOJIMMEPHBIX MJIEHOK, KOMIIO3UIITUOHHBIX U
HAaHOMAaTEPHUAJIOB

3-2 - ChopmynupoBaTh MpaBuiia TEXHUKH
0€30MacHOCTH NIPY TPOBEICHUH
IKCIIEPUMEHTOB B BBIOPAHHOH 001acTH
poecCHOHATEHOM IeATETbHOCTH

3-3 - [lepeuncnuTh METO/BI ONIPEACICHUS
XUMHUYECKOTo U (pa30BOro COCTaBa, CTPYKTYPHI,
(YHKIIMOHATIBHBIX, B TOM YKCie (PU3NIECKUX U
MEXaHUYECKUX CBOMCTB BEIIECTB U
MaTepuaioB

V-1 - [IpoBOAUTH CUHTE3 BELIECTB U
MOJYyYEHUE MAaTEPUAJIOB Pa3HOM IPUPOIBI C
HCMOJIb30BAHUEM UMEIOIUXCA METOIUK

V-3 - [IpoBOIUTH CTaHIAPTHBIC OTIEPAITIH JIJIsI
onpeIeICHUS] XUMUYECKOTO U (ha30BOTr0O
cocTaBa, GU3MYECKUX U MEXaHHUUYECKHUX
CBOMCTB BEILIECTB U MAaTEPUAJIOB HA X OCHOBE

[1-1 - Bnaners U3BECTHBIMU IPHUEMaMU U
METOJIaMHM CUHTE3a BEIIECTB U MATEPHUAIIOB

I1-2 - UmeTh MpakTUYECKUI OTBIT PaOOTHI C
XUMHUYECKUMHU BEUIECTBAMH PA3TUYHON
MIPUPOJIBI

[1-3 - UmeTh HaBBIKK TPOBEACHUS
CTaHJIapTHBIX ONepalui 1Sl ONPEaCIICHUS
XUMHYECKOTO U ()a30BOT0 COCTaBa, CTPYKTYPHI
Y CBOWCTB BEIIECTB U MAaTEPHUAIOB

[IK-2 - Cnocoben
BBIOMpATh M UCIIOJIb30BATh
TEXHHUYECKHUE CPEJICTBA U
METOIbI UCIIBITAHHUH IS
pelieHus
HCCIEI0BATEIbCKHAX 3a1a4
XUMHYECKOU
HAIMPaBIEHHOCTH,
IIOCTABJIEHHBIX
CIIELIMAIMCTOM OoJiee
BBICOKOW KBaJTM()UKAIINN

3-1 - ChopmynupoBaTh TEOpETUUECKHE
MIPUHIIMIIBI ¥ OITUCATh TEXHHUYECKOE
WCIIOJTHEHUE METOJI0B UCCIIEA0OBaHMS,
HEOOXOUMBIX JJISl PEeLICHUS HAYYHO-
HCCIIEA0BATEIbCKUX MAaTEPUATIOBETUECKUX
3a1a4

3-3 - IlepeuncauTh CIOCOOBI I METOIBI
MMOJAITOTOBKH OOBEKTOB UCCIICIOBAHUS TSI
MIPOBEICHUS SKCTICPUMEHTOB

V-1 - BeiOupath 3KCIepUMEHTAIbHBIE METObI
U TEXHUYECKHE cpelcTBa (M3 Habopa
UMEIOLIUXCA) AJIs PELIEHUS] KOHKPETHON




HAaYYHO-UCCIIEA0BATEIbCKON
MaTepHUaJIOBEIUECKOM 3a/1auil B BBIOPAHHON
obmactu mpoeccCnoHABHOM e TeTbHOCTH

V-3 - '0TOBUTE OOBEKTHI UCCIIEIOBAHUS IS
MPOBEACHUS IKCIIEPUMEHTOB

I1-3 - ImeTh HaBBIKH MTOJTOTOBKH U PabOTHI C
00BEKTaMU HCCIIEIOBAaHUN pa3THUHON
XUMUYECKON IIPUPOBI

IIK-4 - Crocoben
BBIOMpATh TEXHUYECKHE
CPEJICTBA M METOJIbI
WCTIBITAHUHN IS PEIICHUS
TEXHOJOTMYECKHX 3a/1a4,
[TOCTaBJIEHHBIX
CIIEIINAJINCTOM OoJiee
BBICOKOU KBaJTU(UKAIIH

3-1 - [lepeuncnuTh TEXHUYECKUE CPEACTBA U
METO/Ibl UCTIBITAHH JIJIS PEeIICHUS] KOHKPETHOM
TEXHOJIOTHYECKOW MaTepHUaiOBEIIECKOM
3aa9n

3-2 - [lepeunciauTh CIIOCOOBI U METOIBI
MOATOTOBKY XUMHUYECKUX U
MaTepHUATIOBETYECKUX 0OBEKTOB HAyYHO-
TEXHUYECKHUX Pa3pabdOTOK I TPOBEICHUS
TEXHOJIOTHYECKUX UCIBITAHUM B CBOCH
poecCHOHATEHOM IeATETFHOCTH

V-1 - BeiOuparh TEXHUUECKHE CPEICTBA U
METO/bI UCTIBITAaHUH (M3 HAOOpa UMEIOIIIUXCS )
JUISL pEIIeHUs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIoBeIYECKOM 3a1auu

V-2 - T'0TOBUTH pa3InyHbIE XUMUYECKUE U
MaTepHUaJIOBeIUECKUE OOBEKThI HAyUHO-
TEXHUYECKHUX pa3pabOTOK JJIsl MPOBEICHHUS
TEXHOJOTUYECKHUX UCTIBITAHUI

I1-1 - ITpuMeHATh TEXHUYECKUE CPEACTBA U
METO/IbI UCTIBITAHUH (M3 HAOOpa UMEIOIIIUXCS )
JUIS peIlIeHrs] KOHKPETHON TEXHOJIOTHYECKOM
MaTepHUaIoBeIYECKOM 3a1auu

[1-2 - UmeTh HaBBIKK TOATOTOBKHU U PaOOTHI €
XUMUYECKUMH U MaT€pUATIOBEIUECKUMU
00BEKTaMU HAYIHO-TEXHUYIECKUX pa3paboToOK

JlaGopaTopHbIi
MPaKTUKYM I10
OpraHUu4YeCKOU
XUMUU

OIIK-2 - Cniocoben
MIPOBOJIUTH MOJT HAYYHBIM
PYKOBOJICTBOM
UCCIIeIOBAaHMSI HA OCHOBE
COBPEMEHHBIX METOJIOB B
KOHKPETHOW 001acTH
npodeccrnoHabHOM
JeSTeTbHOCTH

[1-1 - IMeTh ONBIT BHIMOJHEHUSI CTAHIAPTHBIX
HCCIIEIOBAHUM C UCIIOJIBb30BAHUEM CEPUIMHOTO
HAy4YHOTO M TEXHOJOTHYEeCKOro 000pyA0BaHNUS,
CTaHJIapTHOW METOJIOJIOTHHU U METO0B
HCCIEIOBaHNM

J1-1 - IIposABIIATE OTBETCTBEHHOCTh 3a
IIPOBOJIUMBIE UCCIIEA0BAHUS

-2 - [IposBNIATh 3aMHTEPECOBAHHOCTD B
COJIep>)KaHUU U pe3ybTaTax
HCCIIeI0BATENLCKOM PabOoThI




OIIK-3 - Criocoben
CHCTEMaTH3HPOBATb,
aHaTM3UPOBATh U
0000111aTh pe3yIbTaThl
HAYYHBIX UCCIICTOBAHHUH
Ha OCHOBE
nH(pOPMATMOHHOHN 1
o6ubanorpaduueckoit
KYJBTYpBI

3-2 - ®opmynupoBaTh TpeOOBAHUS K
0(hOpMIICHHIO PE3yIbTaTOB UCCIEJOBAHUN

V-2 - ObopmsaTs pe3yabTaThbl
WCCIIEIOBATEIILCKOM JESITETbHOCTH B BUJIC
0030pOB JIUTEPATYPhI, CIPABOK, METOJTUK B
COOTBETCTBUH C TIPUHSATHIMH B
npodecCHOHANIBHON 00J1acTH TPEOOBAHUAMU

V-3 - nTepnpeTupoBath pe3yabTaThl
COOCTBEHHBIX MCCIIEOBAHNMN, COOTHOCS HX C
JAHHBIMU HAYyYHOW JIUTEpPaTYphl,
(bopMyIHPOBATH 3aKIFOYECHUS M BEIBOJIBI IO
pe3yJibTaTaM MUCCIIEIOBAHUI

I1-3 - meTh ONBIT MOATOTOBKHU M OpopMIICHUS
OTYETOB IO JTAOOPATOPHBIM paboTaM,
MPaKTUKaM, HAyYHBIM UCCIIEJIOBAaHUSM Ha
OCHOBE MH(POPMAITMOHHOM U
6ubsnmorpaduyeckoit KyJabTypbl

-1 - JleMoHCTpUpOBaTh pa3BUTHE
KOTHUTUBHBIX YMEHUM

OIIK-6 - Criocoben
MPEJCTABISThH PE3YIbTATHI
npoeCCHOHATLHON
NeSITEeIbHOCTH B YCTHOU U
MUCbMEHHOH (hopMax B
COOTBETCTBUH C HOpMaMH
U TpaBUJIaMH, IPUHATHIMA
B IpoheccCHnoHATEHOM
cooO1ecTBe

3-1 - JleMOHCTpUPOBATh MOHUMAHUE HOPM U
MIPaBUJI PYCCKOTO U aHTJIMICKOTO SI3bIKA B
MPUMEHEHUHU K TPO(UITIO AeSITENFHOCTH

VY-1 - I'pamoTHO (hOpMYITHPOBATH PE3YIBTATHI
JEeSITeTbHOCTH B PO EeCCHOHATIBHOMN 00MacTu
Ha PYCCKOM M aHTJIMICKOM SI3BIKaX B
COOTBETCTBUH C HOPMAaMH U MpaBUIIaMHU

[1-1 - IMeTh onbIT NpeICTaBICHUS
PE3yJIbTaTOB HAYYHO-UCCIIEI0BATEIBCKOM
/Hay4HO-TEXHUYECKOU pabOTHI HA PYCCKOM U
AHTJIMACKOM SI3bIKAaX B YCTHOU peUH U
MHUCbMEHHBIX JOKYMEHTaX

I1-2 - UmeTh onbIT HanmucaHus ¥ 0(OPMIICHUS
OTYETOB, TE3UCOB, MMOATOTOBKH MPE3EHTALUI
0 pe3yJibTaTaM COOCTBEHHON Hay4YHO-
HCCIIEIOBATENbCKON / HAYYHO-TEXHUYECKOU
paboThl HAa PYCCKOM U aHTJIMHCKOM SI3bIKaX B
COOTBETCTBUU CO CHOPMUPOBAHHOMN
nH(popManMoHHOM 1 OubIMorpaduIecKon
KYyJIbTYpOH

-1 - [IposBiaATh KOMMYHHKAOETEHOCTD U
KOPPEKTHOCTh B OOIIICHUU

-2 - IIposABIATE BHUMATEIBHOCTD U
OTBETCTBEHHOCTBH K ITOATOTOBKE MATEPUAJIOB




HAYYHBIX UCCIICIOBAHUH K MyOIUIHOMY
JOCTYITy

IIK-1 - Crocoben
MPOBOJUTH C
cOOJTI0ICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH
XUMHYECKUI
SKCIIEPUMEHT, BKIIIOYast
CUHTE3, aHaJIn3, U3yUYCHUE
CTPYKTYpPBI U CBOWCTB
BEILIECTB U MAaTEPHUAJIOB,
HCCIIEIOBAHUE TTPOLECCOB
C UX y4acTHEM

3-1 - IleMOHCTpHUpPOBATH TOHUMAHUE METOJIOB
MOJTy4YEHHUsI HEOPIraHUYECKUX, OPraHUUYEeCKUX
BEIIECTB ¥ MaTEePHAIIOB, MIOJIMMEPOB U
MOJIMMEPHBIX MJIEHOK, KOMIIO3UIITUOHHBIX U
HAaHOMAaTEPHUAJIOB

3-2 - ChopmynupoBaTh MpaBuiia TEXHUKH
0€30MacHOCTH NIPY TPOBEICHUH
IKCIIEPUMEHTOB B BBIOPAHHOH 001acTH
poecCHOHATEHOM IeATETbHOCTH

V-1 - IIpoBOAWTH CUHTE3 BEIIECTB U
MOJTy4eHHE MaTepUaioB Pa3HOM MPUPOJIBI C
HCIIOJIb30BAHUEM MUMEIOIINXCSI METOINK

V-2 - PaGoTarh ¢ XUMHUUYECKUMU BELIECTBAMU C
coOJTI0/IeHUEM TIPABUIT TEXHUKU O€30MaCHOCTH

I1-1 - Bnagers M3BECTHBIMU MPUEMAMHU U
METOJaMU CUHTE3a BEIlIeCTB U MaTepUaIOB

I1-2 - ImeTh npakTUYEeCKHii OMBIT paboThI ¢
XUMUYECKUMH BEIIECTBAMU PA3IUYHOU
IIPUPOJIBI

IIK-2 - Crocoben
BBIOMPATh M UCIIOJIb30BATh
TEXHUYECKHUE CPECTBA U
METObI UCIIBITAHHUH IS
penieHus
HCCIEI0BATEIbCKHAX 3a1a4
XUMHYECKOU
HATPaBIEHHOCTH,
IMOCTABJIEHHBIX
CIICLIMAIUCTOM OoJiee
BBICOKOU KBaNU(hUKAIIMH

3-3 - IlepeuncauTh CIOCOOBI i METO/IBI
MMOATOTOBKH OOBEKTOB UCCIIEIOBAHUS [
MIPOBEACHUS YKCIIEPUMEHTOB

V-3 - T'0TOBUTH OOBEKTHI UCCIIENOBAHUS IS
MIPOBEJICHUS IKCTICPUMEHTOB

I1-3 - UmeTh HaBBIKK TTOATOTOBKHU U PaOOTHI €
00BEKTaMH MCCIICIOBAHUN PA3TNIHOM
XUMHYECKON MPUPOIBI

I1K-4 - Criocoben
BBIOMpATh TEXHUYCCKHE
CpEJICTBA ¥ METOJIbI
WCIBITAHUHN IS PEeIICHUS
TEXHOJOTHYECKHX 3a/1a4,
ITOCTaBJIEHHBIX
CIIELIMAIMCTOM OoJIee
BBICOKOW KBaJTU(UKAIHH

3-1 - IlepeuncnuTe TEXHUYECKUE CPENCTBA U
METO/Ibl UCTIBITAHUI U pEIICHUS] KOHKPETHOM
TEXHOJOTUYECKON MAaTepHaTOBEIUECKON
3aJ1a49n

3-2 - [lepeunciauTh CIOCOOBI U METOIBI
MOATOTOBKH XUMHUYECKUX U
MaTepHUATIOBETYECKUX 0OBEKTOB HAYYHO-
TEXHUYECKUX Pa3pabOTOK JJIsi IPOBEACHHUS
TEXHOJIOTHYECKUX UCIBITAHUM B CBOCH
poecCHOHALHOM IeATEeTbHOCTH

V-2 - '0TOBUTH pa3IuYHbIE XUMUYECKUE U
MaTepHuaIoBeT4eCcKue 0ObEKThl HAyYHO-




TEXHUYECKUX Pa3pabOTOK JJIsi IPOBEACHHUS
TE€XHOJIOTMYECKUX UCIIBITAHUI

[1-2 - UmeTh HaBBIKK TTOATOTOBKHU U PAOOTHI €
XUMHUYECKUMHU U MaTepraioBeTYeCKUMU
00BbEKTaMU HAyYHO-TEXHHUECKUX Pa3paboTOK

Xumus
anudaTuuecKux u
UKIIMYCCKUX
COCIUHCHUI

OIIK-1 - Criocoben
HCIIOJIb30BATh
(byHIaMEeHTaIbHBIE
3HaHUSI, MOJyYCHHBIC B
o0acTH MaTeMaTHIECKHIX
M €CTECTBEHHBIX HAyK, B
po¢eCCuOHAITBHON
JeSITEIbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUYECKHE TOJOKEHUS (PyHTaMEHTAIBHBIX
pa3zienoB eCTECTBEHHBIX HAYK, HEOOXOIMMbIE
U1l OCBOCHUS KOMITETEHIIHI TI0 TTPOHITIO
JESTEIbHOCTH

I1-2 - JleMmoHCTpHUpPOBAaTh HABBIKK
HCIOJIb30BaHUSI OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB, TEOPUN U
MIPUHIIMIIOB B BXKHEHIIINX MPAKTUYECKUX
MIPUIIOKEHUAX

JI-1 - JleMOHCTpHpPOBaTh HABBIKH
camMoo0pazoBaHus

-2 - leMOHCTpHpOBaTh OCO3HAHHYIO
MHPOBO33PEHYECKYIO TTO3UIIHIO

J1-3 - JleMOHCTpHpPOBaTh OCO3HAHHBIN UHTEPEC
K PEIICHHIO 3a]a4 PO eCCUOHAIBHON
JESITeTbHOCTH 10 U30paHHOH CIIeUATIEHOCTH

OIIK-2 - Cniocoben
MIPOBOJIUTH OJT HAYYHBIM
PYKOBOJICTBOM
UCCIICZIOBAaHMsI HA OCHOBE
COBPEMEHHBIX METOJIOB B
KOHKPETHOW 001acTH
npodeccrnoHanbHOM
JeSITeTIbHOCTH

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
TEOPETUYECKIUX OCHOB METO/IOB,
WCIOJIb3YEMBIX JJIsl IPOBECHHS HAyYHBIX
UCCIIeIOBaHUH B MPOQHUIbHOI 00s1acTu

V¥-1 - CooTHOCUTH LIENIb U 33J]a4U
HCCIIeIOBaHMsI ¢ HAOOPOM METOIOB
HCCIIEI0OBaHMs, BHIOMPATh HEOOXOAMMOE
COUYETaHHE LIETIN U CPENICTB

-1 - IIpoABAsiTE OTBETCTBEHHOCTh 32
MIPOBOAMMBIE UCCIIEIOBAHMUS

-2 - [IposIBIIATH 3aMHTEPECOBAHHOCTD B
COJIEp’KaHUU U pe3ysbTaTax
MCCIIEIOBATENILCKOM PabOThI

OIIK-3 - Cnocoben
CHUCTEMaTH3UPOBATh,
aHAJIM3UPOBATh
000011aTh pe3ynbTaThl
HAYYHBIX UCCIICTOBAHUM
Ha OCHOBE
MH(GOPMALIMOHHON U

3-1 - IleMOHCTpUPOBATH TOHUMAHUE
MIPUHITAIIOB aHAIN3a U 0000IICHUS
pe3yIbTATOB HAYYHBIX HCCIICIOBAHUN

V¥-1 - CuctemaTu3npoBaTh U aHAIU3UPOBAThH
pe3yabTaThl SKCIEPUMEHTOB, HAOIOICHUH,
U3MEPEHUIN

[1-1 - IMeTh onbIT NpecTaBICHUS
0000IICHHBIX PE3yJIbTATOB UCCIIEI0BATEIbCKOM
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oubnmorpaduyeckon
KYJbTYpBI

ACATCIIbHOCTH U UX O(bOpMJIeHI/ISI B BUJC
TCKCTOBBIX, I‘pa(i)I/I‘IeCKI/IX M MHBIX MaTCPpHAJIOB
B COOTBETCTBHHU C TpC6OBaHI/I$IMI/I

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KOTHUTHUBHBIX YMEHHI

Xumus
apOMaTUYECKUX U
reTepOLUKINYECK
HUX COeIUHEHUN

OIIK-1 - Criocoben
HCIIOJIb30BATh
(byHIaMEeHTaIbHBIE
3HaHUSI, MOJyYCHHBIC B
o0acTH MaTeMaTHIECKHIX
M €CTECTBEHHBIX HAyK, B
po¢eCCuOHAITBHON
JeSITEIbHOCTH

3-2 - UHTepnpeTupoBaTh OCHOBHBIE
TEOPETUYECKHE TOJOKEHUS (PyHTaMEHTAIBHBIX
pa3zienoB eCTECTBEHHBIX HAYK, HEOOXOIMMbIE
U1l OCBOCHUS KOMITETEHIIHI TI0 TTPOHITIO
JESTEIbHOCTH

V-2 - Ananu3upoBaTh pe3yJbTaThl
HaOJI0/IEHUH 1 SKCTIEPUMEHTOB C
MCIOJIb30BaHNEM 3HaHUHN (yHIaMEHTaIbHbBIX
pa3aesioB €CTECTBEHHBIX HAYK M OObEKTHUBHBIX
3aKOHOB MPUPOJIbI

JI-1 - JleMOHCTpHpPOBaTh HABBIKH
camMoo0pazoBaHus

-2 - leMOHCTpHpOBaTh OCO3HAHHYIO
MHPOBO33PEHYECKYIO TTO3UIIHIO

J1-3 - JleMOHCTpHpPOBaTh OCO3HAHHBIN UHTEPEC
K PEIICHHIO 3a]a4 PO eCCUOHAIBHON
JESITeTbHOCTH 10 U30paHHOH CIIeUATIEHOCTH

OIIK-2 - Cniocoben
MIPOBOJIUTH OJT HAYYHBIM
PYKOBOJICTBOM
UCCIICZIOBAaHMsI HA OCHOBE
COBPEMEHHBIX METOJIOB B
KOHKPETHOW 001acTH
npodeccrnoHanbHOM
JeSITeTIbHOCTH

3-1 - IleMOHCTpUpPOBATH TOHUMAHUE
TEOPETUYECKIUX OCHOB METO/IOB,
WCIOJIb3YEMBIX JJIsl IPOBECHHS HAyYHBIX
UCCIIeIOBaHUH B MPOQHUIbHOI 00s1acTu

-2 - [IposIBIIATh 3aMHTEPECOBAHHOCTD B
COJIEP’KaHUU U PE3yNIbTaTax
HCCIIEIOBATENBCKON pabOThI

OIIK-3 - Cnocoben
CUCTEeMATH3HPOBATh,
aHAJIM3UPOBATH H
0000111aTh pe3yIbTaThI
HAYYHBIX UCCIICTOBAHMM
Ha OCHOBE
WHPOPMAIIMOHHON U
oubmmorpaduueckoi
KYJIBTYPBI

3-1 - leMoHCTpHpOBaTh IOHUMaHHE
MIPUHITMIIOB aHaIN3a U 0000IICHHS
PE3yJIbTaTOB HAYYHBIX HCCIICTOBAHUI

V-1 - CucremaTu3npoBaTh U aHAIU3UPOBAThH
pe3ybTaThl SKCIEPUMEHTOB, HAOJIOICHUH,
U3MEPEHUIN

[1-1 - IMeTh onbIT NpeIcTaBICHUS
0000IICHHBIX PE3yJIbTATOB UCCIIEI0BATEIbCKOM
NEeSATETFHOCTH B UX O(OPMIICHHUS B BUJIC
TEKCTOBBIX, Tpa)MueCKNX U UHBIX MaTEPUATIOB
B COOTBETCTBUU C TPEOOBAHUAMU

[1-2 - ImeTh onbIT HanUCaHus 0030pOB
JINTEPATYPBI, CHPABOK, METOJIUK
AKCIIEPUMEHTOB, ONMCAHUS ¥ O0CYKACHUS
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PE3yJIbTaTOB SKCIEPUMEHTOB Ha OCHOBE
nHPOPMAMOHHOM 1 6ubnuorpaduyueckon
KYJIBTYpbI

-1 - IleMOHCTpHpOBaTh pa3BUTHE
KOTHUTHUBHBIX YMEHHI

1.5. ®opma o0yueHust
OOyueHnue 1Mo JUCHUIUTMHAM MOIYJISI MOKET OCYLIECTBIISTHCA B OUHON (opMax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Xumus aJII/I(l)aTI/I'lCCKI/IX U HNUKJINYCCKHUX

CoOeIUHEeHU I

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 [TectoB Anekcanap KaHaugaT Jlouent OpraHUYEeCKOM
BukTopoBuu XUMUYECKHUX HayK, XHUMHU U
JIOLICHT BBICOKOMOJIEKYJISIP
HBIX COSIMHCHUM
2 CocHoBckux Bsuecnas JIOKTOP 3aBeqyronuit OpraHuYecKon
SIxoBneBuu XUMHUYECKHUX HAYK, kaenpoii XUMHH U
npodeccop BBICOKOMOJICKYJISIP
HBIX COSTMHECHUH

PexoMeHngoBaHO y‘leﬁHO-MeTOJII/I‘-IeCKI/IM COBE€TOM MHCTHUTYTA EcTecTBeHHBIX HAayK U MaTCMaTUuK1u

[IpoTtokoa Ne 7 ot 29.09.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [lecroB Astekcanap Bukroposuy, /loneHT, oOprannyeckoil XuMHUH U BbICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

e CocHoBckux Bsiuecnas SIkoBieBny, 3apenyomui kageapoii, OpraHu4ecKoil XuMHH U
BBICOKOMOJICKYJISIPHBIX COeAUHEHU I

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOMHCHO obecneuums opmuposanue 3aniaHupOBAHHLIX KOMNEMeHYul U NOo360aUm
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kona
Pasnen, Tema
pasaea, MHCHHILIAHBI Copnepxanue
TEeMBI

OpFaHI/I‘-ICCKaSI XUMUs, €€ MECTO CpeIu XUMUYCCKUX JUCHHUILINH,
CBSI3b C ApyrUMH Haykamu. HanOoee oOmye nprHIHIIEL
HOMEHKJIaTyPBl OPraHUYECKUX COCTUHEHUH. THUITBI XUMHUUECKUX
CBsI3€H B OPraHNYECKUX MOJIEKYJIaX, JIEKTPOOTPUIIATEILHOCTh
aToMOB. DPu3ndecKue XapaKTePUCTUKA CBSA3EH: SYHEPTHs, IJTNHA,
MIOJIIPHOCTB, MTOJIIPAU3yEeMOCTbh, KPATHOCTD. DJIEKTPOHHBIE

3¢ (eKThI: HHAYKTUBHBII 1 ME30MepPHBIA. Me30oMepHst U pe30HaHC
1 Brenenue KaK CIIOCOOBI OIMCAaHMs pacrpeaeseHNs 3JIeKTPOHHOM MIIOTHOCTH B
moiekynax. Kinaccudukarus peareHToB: 3JIeKTpoQUIbHbIE,
HyKJIeo(UIbHBIC, pafuKanbHbie. Kiaccudukanust XUMUYeCKUX
peakuuii: mprucoeIMHEeHne, OTLICTUICHUE, 3aMEILCHHE,
neperpynnupoBKy. [IoHATHE 0 MPOMEXYTOUHBIX YaCTHIIAX
(nHTEpMeMaTax), MePEeXOTHBIX COCTOSHUSIX U MEXaHU3MaX
peakuuii. Kunernueckuit 1 TepMoAMHAMHUYECKUN KOHTPOJIb
mporiecca.

AnxaHbl. ["'oMonoruuecKuil psij amkaHoB, CTPYKTYpHBIE (DOPMYITBL.
Kondopmarn. Konpurypanuu. ®opmynsr Gumepa, HeromeHa.
Anudarnieckue N3omepnsa. HoMeHKkaTypa. MeToABl CHHTE3a aJIKaHOB: PEAKIINH
YIJIEBOIOPOIBL Hroma, Konb0Oe, Bropiia, cuHTe3bI U3 alIkeHOB, iepepadoTka HedTu.
XUMHUYECKUE CBOMCTBA AJIKAHOB: TOPEHUE, MEJJICHHOE OKUCIIEHUE,
peakuuy paauKalbHOTO 3aMELICHHS: FaJIOTeHUPOBaHHE,
Cyab(oXIOpUpOBaHKEe, HUTPOBaHKE. Pazniuue B IErKOCTH




3aMeIleHHs aTOMOB BOJIOPOJa IIPH IEPBUYHOM, BTOPUYHOM U
TpeTHYHOM aTomax yrieposna. Hedrs, ee cocraB n mepepaboTka.
[IpoMbInuIeHHOE 3HaYEHHE U MPAKTUYECKOe UCTIOIh30BaHNE
MpSIMOi IepepaboTKH, KPEKHHTa U nuposn3a HedTu. beH3nHbI.
OxTaHOoBOE U LileTaHOBOE uncia. CHHTETHYECKUE TOTUINBA. AJTKEHBI.
I'omonornueckuii psa. CTpykTypHas U IPOCTPAHCTBEHHAS
nzomepust. Kondurypanus. Homenknarypa. MeTtoasl cuntesa
QJIKEHOB: KHCJIOTHAS M KaTaJIMTHYeCKas AeTHIpaTalns CIIUPTOB,
JEeTUPOrajoreHupoBaHue, aeranoreHuposanue. [Ipasuino 3aiinesa.
XWMHUYECKHE CBOMCTBA aNKeHOB. | napnpoBaHue (roMOTeHHBIN 1
reTeporeHHbI KaTanus). Peakiun a5ekTpopuiaIbHOTOo
MIPUCOEANHEHUS K aJIKeHaM, IMIOHATHE O MH- ¥ CUT'Ma-KOMIUIEKCcax
(mpaBuno B.B.MapKkoBHUKOBA): IPHCOCTNHEHUE T'aJIOTCHOB,
raJloréHOBOZIOPOJIOB, BO/BI. PaykanbHOE IpHCOEANHEHUE
(npaBuno Xapamra). Peaknuu oxuciienust mo Baraepy, no
[Ipunexaey, o3oH0aM3 1o I"appuecy. Peakuuu 3amenieHus B
AITMIBHOM IIOJIOKEHUH, eJIOKAIN3aLus 3JIeKTPOHHON IJIOTHOCTH
B CBOOOTHOM QJUTHJIFHOM paguKaie. ATKUHEL. [ 'oMomornaeckuit
pan. U3omepust. Homenkinatypa. MeTo bl CHHTE3a AJIKMHOB:
[I0JTy4YEHHE alleTUIIEHA M €r0 TOMOJIOTOB. XUMHUYECKHE CBOMCTBA
aNKWHOB. Peakiuy nprcoeAnHeHUs BOJOPO/1a, TAIOTE€HOB,
raJloreHoBOZI0poJ0B, peakius KydepoBa; npucoeauHenne
CIHMPTOB, LMAHUCTOTO BOAOPO/A, KHCJIOT; CPABHEHHE C PEAKIUIMHU
MIPUCOEIVHEHHS K alKeHaM. Peakiyst KOHIEHC AUy alleTUIeHa ¢
KeToHaMH U anbaerugamu (PaBopckuii, Penme); nu-, Tpu-, u
TeTpamepu3anus anetmieHa. Peakunn 3amemenns (CH-
KHCJIOTHOCTH) alleTHJIEHA; TOTyYeHHE alleTUIICHUI0B METAJJIOB U
MarHMHOpraHMYeCcKuX MPOU3BOHBIX alleTHIeHa (PeaKTHB
Wonmua). Ankamuenst. Knaccugukanus nuenos. Homenkmatypa.
ComnpsixeHHbIe JUEHBI: 0COOEHHOCTH CTPOSHHMS, IAOOpaTOPHBIE U
MIPOMBIIIIJICHHBIE METOIBI TIOTy4eHHsI. XMMUYECKUE CBOICTBA
CONPSKEHHBIX TUEHOB: peakiuu 1,2- u 1,4-npucoeauHeHus,
peaknus Jlnmsca-Anbaepa (THEHOBBIA CHHTE3). AJUTCHEI.
Oco0eHHOCTH CTPOCHUS. MEeTOIBI CHHTE3a. XUMHUISCKHE CBOHUCTBA:
BOCCTaHOBJICHUE, TUMEPU3ALIS.

MoHo- u
o yHKIMOHATbHEIE
COCIIMHEHMUSI

lamorennpousBonusie. Kinaccndukanusa. Homenkiarypa. Meromabt
[IOJIyYEHUS] MOHOTAJIOT€HIIPOM3BOJHBIX IPEIEIbHBIX
YTIIEBOJOPOI0B. X UMUUIECKHUE CBONCTBA
MOHOT'aJIOTCHIIPOU3BOIHBIX. Peakiuy HyKJIeOQHILHOTO 3aMeICHHS
rajioreHa: o0Iue 3aKOHOMEPHOCTH, HYKJICOPUILHOCTh U
OCHOBHOCTB; peakuuu tuna SN1 u SN2, BiausHue Ha HUX
ANIEKTPOHHBIX U CTPYKTYPHBIX ()aKTOPOB, IIPUPOJIBI peareHTa u
pactBopurens. [loHsTre 00 aMOUIEHTHBIX HOHAX (HUTPUT- U
[IHaHUI-aHUOHKI ). Peakiuu oTmieruieHus (3 TMMIHAPOBAHHNS ),
mexaunu3Mbl E1 1 E2; KOHKypeHITHs peakIuii 3aMeeHus 1
3JIMMUHUPOBaHUs. B3auMoielicTBUE TaJIOTEHUIOB ¢ METAIIJIAMU:
cuHTe3 Bropua, peaktubl I'puHbspa U UX UCIIOJIB30BAHUE.
Juranorennpousoabie. CriocoObl moyrydeHusi. XUMUYECKUES
CBOMCTBA: HYKJICO(HUIILHOE 3aMEIIICHHUE TaJIOTeHA, PEaKIHSI
ormeruieHus. [lonmuranorenankansl. Xiaopodopm. [lepdropankansr.
HenpenenbHble ranoreHnpon3BoaHble. XIIOpHUIbl BAHWIBHOTO U
AJUIWJIBHOTO THIIOB: METOAbI IOJIYYEHHSI U XUMUYECKUE CBOICTBA
(TpUYHHBI pa3IMYHON MOIBMKHOCTH aTOMa rajloreHa B MOJIEKYJIe,
peaknuy HyKJIeO(pMIHPHOTO 3aMEIICHUS, B3aUMOICHCTBHE C
metaiamu). OgHoaToMHbIe ciupThI. Kitaccudukanusi.




TI'omonoruyeckuil psii NpeaeabHbIX OJHOATOMHBIX CIIUPTOB.
N3omepusa. Homenknatypa. @usndeckue CBONCTBA: acCoIUalns,
BOJIOPO/IHAS CBSI3b, TEMIIEPATYPHl KUTIEHH. MEeTO bl IOTyYeHHS
CIIMPTOB: U3 AJIKEHOB, BOCCTAHOBJIEHHEM KapOOHUIBHBIX
COEIMHEHNH, CHHTE3bI C UCIIOJIB30BaHNEM MarHHHOPraHUYECKUX
coequHEHNH. XMMHUYECKHE CBOMCTBA CIUPTOB. Peakiumy,
IpoTeKarolre ¢ paspbiBoM cBsa3u C-O: HykieodunbHoe
3aMeIIeHHE THAPOKCUIA, 3aMEIICHHE THAPOKCHIIA Ha TajJOreH B
MIEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX ciupTax. Peakiuu
3NMMMHAHUPOBAHUS, 00pa3oBaHme MPOCTHIX 3(hupoB. Peakinmy,
IpoTeKarore ¢ pa3priBoM cBsa3u O-H: B3aumozgeiictBue co
LIEIOYHBIMHA METaJlIIaMH, OPTaHWYECKUMH KHCIIOTaMH, peaKTUBaMHU
['punbspa, peakiuu OKHCICHUS CIUPTOB. D(YUPHI HEOPTAaHUIECKUX
KHCJIOT: MOJTyYeHUE U CBOMCTBA JIKWICYJIL(OHATOB,
ANKWIHUTPATOB U AJIKWIIHUTPUTOB. [[ByXaTOMHBIE CIIUPTHL.
[Tonyuyenue. XumMuueckue CBOMCTBA B CPABHEHUH C OTHOATOMHBIMU
cnupTamMu. DTUICHTIINKOIb. MHOTOaToMHBIE criupThl. [lomydenue.
XWMHUYECKHE CBOMCTBA B CPABHEHUH C OJTHO- U IBYXaTOMHBIMHU
cnuprtamu. [ munepuH, ero nmonydeHue u npuMeHeHue. XKupsr.
Cunres rnunepunoB. Henpenensusie criupThl. [IpaBuino
OnprexoBa-OprneHMeirepa. AmuioBblil cnupT. [IpocTeie a3upsl.
[onmy4enune npocThix 3pUpoB, CHHTE3 BUHMIOBBIX 3(HUpOB.
XUMUYECKHe CBOMCTBA MPOCTHIX d(HhUPOB: 00Opa3zoBaHHe
OKCOHHMEBBIX COCIMHEHUN, PACILIECIVIEHUE, FAIOr€HUPOBAHUE,
o0pa3oBaHre THAPONIEPOKCUIOB. [IpocThie 3(upbl MHOTOaTOMHBIX
cupToB. OKCHJ 3TUIIEHA KaK CHIPBE JIJIsl TPOMBIIIIIICHHOTO
cuHTe3a. AJBAETUIBI U KeTOHBI. [ oMonorudeckuit psa. Mzomepus.
Howmenxarypa. CTpoeHre KapOOHHILHOW TPYIIIEI, €€ MOJISIPHOCTh
Y TOJISIPU3YeMOCTb. MeTOo bl OJTy4YEHUs allbJeTHI0B U KETOHOB.
XUMHYECKHE CBOMCTBA allbJIETHI0B U KETOHOB. B3anMmoseiicTue ¢
CWJIBHBIMH HYKJICO(DWIaMU: THAPOCYITHGUTOM HATPUS, INAHUCTHIM
BOJOPOJOM, aMUHAMU, TUAPAZUHOM, THAPOKCUIAMUHOM,
MarHMAOPTaHMIECKUMHU COeIH-HeHMSIMA. Peakiinu co cnaObiMu
HyKJI€o(hHIaMHu: CO COUpTaMHu, 2,4-THHUTPOPEHUITHIPASHHOM,
ankenamu (peakius [Ipunca). Peakiuu monuMepusaimm.
BsaumogeiictBue ¢ nenraxiopuaom gochopa. Boccranopnenue
QJIBJCTHIOB U KETOHOB JI0 CIUPTOB (peakuus MeepseliHa-
[onnnopda-Bepnes, peakuun Kannuimnapo u TueHko, ¢
ATFOMOTHJIPHUJIOM JIUTHS U OOPTHAPUIOM HaTpusi). BoccraHoBIEeHME
no ankaHoB (o Kinemmenceny u o Kmxuaepy-Bonbdy).
[IunakonmHOBas eperpynmupoBka. OKUCIIEHUE aTbAETHAOB U
ketoHOB (TipaBuiio IlomoBa). Peakiinu 3amemenus B anbda-
nojio’keHue. EHONM3aIMs ajdbAeruioB U KETOHOB MO AEWCTBHEM
KHCJIBIX ¥ OCHOBHBIX areHTOB. Peakiyn eHONbHBIX hopM:
aNbJI0JbHO-KPOTOHOBAsI KOH/IEHC ALV, HUTPO3UPOBaHUE,
ranodopmHas peakuusi. JukapOOHUIbHBIE COSANHEHHS.
[Tonyuyenue u cBolicTBa IHOKCANA, AUALICTUIIA U €T0 OKCUMA,
anerunareroHa. HenpenenbHbie KapOOHMIIBHBIE COCTMHEHMSL.
Cunre3 anbda,0eTa-HenpeIeTbHBIX AJIBIETHI0B U KETOHOB.
Bunwnnorus. Peakunn 35mekTpouiIbHOTO M HYKI€0(hHIBHOTO
npucoenuHeHus. Kerensl. X cTpoenne, mogyyeHne 1 XUMHUIECKHE
cBoiicTBa. KapOOHOBBIC KHCIOTHL. ['OMOJIOTHYECKUI Pl
MIpeieNbHBIX OJTHOOCHOBHBIX KHcaoT. Homenknarypa. Ctpoenue
KapOOKCHIIbHOM Ipymiibl. Accounanus KUcioT. MHAyKTHBHBIIH

a¢ ekt pamuKkaza U KUCIOTHOCTh. METO/bI TOTydeHUs




KapOOHOBBIX KHUCIOT. XUMHUICCKHE CBOMCTBA KHUCIIOT:
B3aMMOJICHCTBYE C METAIIaMH, IIeT0YaMH, TAIOTeHUPYIOIINMHU
peareHTamu, cnupTamu, peaktuBamu [ punbsapa. @yHKINOHATIHHBIE
MIPOM3BOIHBIE KAPOOHOBBIX KUCIOT. CONH, UX TIOTy4YeHHE,
XUMHUYECKHE CBOWCTBA: IMPOJIU3 U SJIEKTPOJIN3, PEAKINH C aJIKUJI-
u apunrajgorenuaamu. CiIoKHbIe d3QUPBI: peakuy 3TepUOUKALIHA U
nepesTepuuKanuy, THAPOIIN3, aMMOHOIU3; CI0KHOI(PUPHAS U
AllMJIOWHOBAs KOHJAEHCAUU. AHTUIPUIBI U raJOreHaHTUIPUAbI
KHUCJIOT: UX [TOJIy4YEHHUE U UCII0Ib30BAHUE B KAYECTBE allMIIHPYIINX
peareHToB. AMUIBI M HUTPUJIBI KUCIIOT: UX B3aWMHBIC
MIPEBpaIIEeHuUs, ATKOTOJIN3 K aMMOHOJIN3 HUTPHUIIOB.
[eperpynmupoBku amunoB (peakuust ['opmana) u a3u10B KUCIOT
(peaxumsa Kypuuyca), mOHATHE O CEKCTETHBIX (HYKICO(PUIEHBIX )
neperpynnupoBkax. ['ajorensamenieHHbe KUCIOTHI. Mx
nonydyeHue. UHIyKTUBHOE BIUSHUE paJuKaia HA KUCIOTHOCTh
COoeIMHEHHUs. [IByXOCHOBHBIE MIPEACIbHBIE KUCIOTHI. MeToabl
nojay4deHus. 'oMooruueckuit psiji, BaXKHEUIIUEe MPeICTaBUTENH.
[laBeneBast KHCIOTA: IOTYyYEHHE, XUMUYECKHE CBOMCTRBA.
MarnoHoBast KHCIOTa: TOJIy4YeHHe, HaTPMaJIOHOBBIH 3(up U ero
HCIIONIb30BaHME B CUHTE3aX. SIHTapHas KUCIIOTa: MOIy4eHue,
CBOMCTBA, €€ aHTUJIPUJI, aMU/I, TTOJTyYE€HUE U TPUMEHEHNE
OpoMcyKuuHUMHKIA. anbda,0eTa-HenpenensHple 0IHOOCHOBHEIE
KHUCJIOTBHL. MeTONIbI UX MOJIYyYeHUSI, XUMUYECKUE CBOICTBA.
AKpUIIOBasi 1 METAKPUIIOBasl KUCJIOThL, aKpUIOHUTPpUIL. Peakius
nuaHTHIINpoBanus. ONenHOBas, TMHOIEBAS U JINHOJIEHOBAS
KHCIOTHI. JKUpbI, THAPOTeHU3aHs 1 OMBUICHHE KUPOB. MbLia.
JIByXocHOBHBIE HeTpeAenbHbIe KUCIOTH. DymapoBast u
MaJIeMHOBAas KUCIJIOTHI: TIOJTy4YeHHe, TeOMEeTpHUecKas H30Mepus,
B3aMMHBIE IEPEXOABI, CHOCOOBI YCTaHOBICHHS KOH(DUTYpaIiH,
peakuuu 1o cBsi3u C=C. ManenHoBBIN aHTUAPU, ETO MOITYYEHUE U
npuMeHeHue. Hurpozocoenunenus. X nonyyeHue 1 XuMHUYECKUE
cBoiictBa. Hutpocoenunenusa. Ctpoenue HUTporpymnmsl. CUHTE3
HHATpOCOeAMHEHMH: peakius KonoBaiosa, mapodasHoe
HuTpoBanue, meto Komsoe u np. Tayromepust HUTpOCOSAMHEHHA.
XUMHUUYECKHE CBOMCTBA: B3aNMMO/ICHCTBHE C a30THCTOM KHCIIOTOM,
1Ie7I0YaMu, KOHIEHCALUs ¢ KapOOHWIEHBIMU COCTUHEHUSIMH,
aIUI0JIN3 MEPBUYHBIX HUTpOcoenHEHUH. [lomnHUTpOCcCOe TMHEHMS.
Awmunbl. Knaccudukanns amuaoB. [lonydeHre aMuHOB: peakuuu
HYKJI€O(DUIBHOTO 3aMeIeH s, BOCCTAHOBIICHUS, TIEPETPYIIITHPOBKH
bexmana, 'opmana, Kypunyca. Xumraeckne CBOWCTBA: aMHHBI Kak
OCHOBAHUS M KaK HyKJIeOo(hHIIbl, B3aUMOJIEHCTBHE C a30TUCTON
KHCITIOTOH, aNKIIIMPOBAaHUE U AIlMIIMPOBAHNUE, ITOJTydeHUE U pacTaj
CoJIeil THAPOKCHUIOB YETBEPTUIHBIX aMMOHHEBBIX OCHOBAHHMA
(pacmiernenue o 'omany), mosyvueHue H3OHUTPHUIIOB. JIMAMUHBI,
MeTtonas! cuHTe3a. BaxkHelne tuaMuHbl, HCIIOJIb3yEMBbIE B
MIPOM3BOACTBE MOMUMEPOB. [nazocoeannenus. [lonydyenne
nuazoMmeraHna. Ero crpoenue. [Ipumenenue nuazomerana B
KaueCcTBE METUIMPYIOLLErO areHTa, €ro peakluu ¢ albICrUAaAMU U
KeTOHaMH, XJopaHruapuaamu. KapOeHsr.

I'etepodyHKIIMOHATILHBIE
COCIMHEHUS

OxcukuciaoTel. MeToapl mony4enus anbda-, 0eta- 1 raMma-
OKCHKHCJIOT. OTHOIIIEHNE OKCUKHCIIOT K ASHCTBUIO
BOJIOOTHUMAIOIIUX peareHTOB. MOJIOYHbIE KUCIIOThI, CTEPEOXUMMUS
COCTMHECHUH C OTHUM XUPAITHLHBIM aTOMOM YTJIEpO/Ia, TIOHATHE 00
SHAHTHOMEPaX, IPOCKIIMOHHbIC (hopMyIibl Duriiepa u ux
HCIOJIb30BaHNe. BUHHBIE KUCIIOTHI, CTEPEOXUMHUS COCTUHEHUH C




IBYMsI XUPaJIbHBIMU aTOMaMH yTJIEpPOJIa, TIOHSITHE O
JIracTepeoMepax; paciieIuieHue paleMaToB Ha ONITHYCCKIE
AHTUTIONBI. ACUMMETPUYIECKUN CHHTE3. AJBACTUIO- U
KETOKHUCIIOTHI. alib(ha-KeTOKHCIOThI: MUPOBUHOTPaIHAS KUCIIOTA, €&
MOJTyYCHUE M XUMHYECKUE CBONCTBA (JeKapOOKCIIINPOBAHUE,
nexkapOoHUITMpoBaHue). OeTa-KeToKHUCIOThL: areToyKCycHas
KHCIIOTa, €€ oNTyueHNe U XUMUYEeCKIe CBOMCTBa (TayTOMepHs,
BBIJIETICHHE TAyTOMEPOB H J0KA3aTeIhCTBO UX CTPOCHHS C
TTIOMOIIIBIO PA3IMIHBIX PEAKITHii). AIIETOYKCYCHBIH 2up:
MOJTydeHUE, KETOHHOE M KUCJIOTHOE pacIIeTIeHe, TPUMCHECHIE B
CHUHTE3aX. raMMa-KeTOKHCITIOTHI: JIeBYIMHOBAS KUCIIOTA.
Awmunokucnotsl. Knaccugukanus. Cunres anbda-, 6eta- 1 raMma-
AMUHOKHUCIIOT. XUMUYECKHE CBONCTBA aMUHOKHUCIIOT, PEAKIIUH 110
aMUHO- M KapOOKCUJIBHBIM TPYIIIIaM, OCOOCHHOCTH XMMHYECKOTO
TIOBE/ICHUS, CBSI3aHHBIE C PA3HBIM PACITOIOKEHUEM
(hyHKIIMOHANBHBIX TPYTII APYT OTHOCHTENBHO JIpyTa. anbda-
AMUHOKHCIIOTHI, UX POJb B )KUBOM MPHUPO/IE; CHHTE3 METTHIOB.
benku. Oxcu-okcocoeauHeHMS. [ TMKOIEBHIN U TIUIICPUHOBEII
AIBJACTUIBL. AJBI0TN U KETOJIBI. XUMUYECKHUE CBONUCTBA:
yIJIMHEHUE 1enu ([HaHTUIPUHBIA CHHTE3), peaKIMH OKUCICHUS U
BOCCTaHOBJICHHUSI, KOJIbYATO-ICMTHAS TAYTOMEPHS. YTICBOIBI.
Haxoxnenue B mpupone. Kinaccudukanus no pa3inuyHbiM
npu3HakaM. MoHocaxapubl, ux crepeonsomepusi: D- u L-psassr,
JIOKa3aTeILCTBO CTPOCHHSI BAYKHEHIITNX TTEHTO3 U TeKCO3.
Hectpykius 1 HaJCTpOMKa MOHOCAXapUI0B, KOJIbYATO-1CITHAS
TayToMepus (OTKPBIThIE M IUKINYECKHE (HOPMBI MOHO3);
0COOEHHOCTH XUMHUYECKOTO TIOBEICHUS TIIMKO3UIHOTO THAPOKCHIIA,
anbda- u 0eta-popmel, sBieHUe MyTapoTanuu. OTIACIbHBIC
MpeICTaBUTENIn MOHOcaxapuaoB: D-riutoko3a, D-dpykrosa, D-
MaHHO3a, D-ranakroza. Hucaxapuasl. Caxaposa, MajabTO3a:
JI0Ka3aTeNLCTBO CTpOeHMs. Peayupytomnme u Hepeayupyome
mucaxapunsl. [lomcaxapuasl. Kitaccndukanus, HaxoxXaeHne B
npupone. Kpaxmar, nmemronosa, TIIMKOTeH: J0Ka3aTeIbCTBO
CTpOCHUs U cBoicTBA. [lepepaboTka MeTr0I036I B
MIPOMBITIIEHHOCTH.

Knaccudukarms n HOMEHKIATypa MOHOIUKIMIECKAX COETUHEHMI.
Turbl HaNIPsHKEHUM B TMKIIaX. MeTo bl MOJy4YeHUs alTuIUKIIOB:
CHHTE3 TPEXWICHHBIX MUKJIOB 10 Dpeiiy, CHHTE3 YeThIpeX- U
MATUYWICHHBIX ITUKJIOB 110 [IepKuHy, CHHTE3 IIECTUWICHHBIX
LUKJIOB 110 3eMHCKOMY U [lupua, CHHTE3 CpEIHUX U MAKPOLIUKIIOB
o luxmany u Ilpenory. Koudurypanmu u xondopmanuun
LUKJIONIPOIIaHa, IMKII00yTaHa, IUKIIOIEHTaHa, UKIJIOTeKcaHa U UX
pon3BOAHBIX. OOIIHE CBOHCTBA IUKIIOATKAHOB: OKHCIICHHE,
Cy)KeHHe U pacipeHue nukioB. Crenupuieckne CBOMCTBa
[IUKJIOATKAHOB: PEAKITUN TPUCOSTMHEHUS U 3aMEIICHIS.

5 ANVIUKINYECKUE COETNHEHUS

1.3. HaHpaBHCHI/Ie, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbIC TCXHOJIOTUHN

Tabmnuma 1.2
Hampasiean Bu
arpasie ev A . Texnonorus PesvIILTaThL
BOCITUTATENIBHON | BOCIMTATENBHON | pooromoro e o oo KoMIeTeHmms 6}’
NeITeILHOCTH NeITeIbHOCTH NEeATENBHOCTH 00y4CHUA




OIIK-1 - Cnocoben | -2 -
UCIIONB30BaTh JleMOHCTpUpOBaThH
(GyHIaMEHTaIbHEIE | OCO3HAHHYIO
TeXHOMO IS 3HAHUS, MHPOBO33PEHYECKY
bopmupoBans T0JIyYEHHEIE B 0 TIO3HLINIO
qyeOHO-
ycc enopatensck | YPCPCHHOCTH H o0macTu -3 -
UCCIIEe0BATEIBCK
[MpodeccuoHanbH TOTOBHOCTH K MaTEMaTHHCCKUX 1 JTIeMOHCTPHPOBATH
as, Hay4HO- | €CTECTBEHHBIX HAyK pHp
0€ BOCIIUTaHHE CaMOCTOSITEJIbHON Y | o cosHAHHLL
HCCIIE0BATEIBCK . B
ast yenemron PO eCCHOHATBHOM HHTEpEC K
po¢eCCHOHAIIbH eTebHOCTH pelleH o 3a1a4
Oli IeATENBHOCTH MPO(ECCHOHATHHO
H 1esITeTbHOCTH 110
n30paHHOM
CIIELUAIBHOCTH

1.4. IIporpaMMa AUCHMIIIMHBI PEATM3YETCS Ha FOCYAapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYUEBHO-METOIJNYECKOE U UTHO®OOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI
Xumus anupaTuyecKuX U HUKJIMYECKHX COeIMHEeHUI

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. Arponomos, A. E.; I30paHHbIe I71aBbl OPraHu4ecKoi XxuMuu : MmoHorpadus.; U3narensctBo MI'Y, MockBa;
1975; https://biblioclub.ru/index.php?page=book&id=477077 (OnexTpoHHOE U3/IaHNUE)

2. PoGeptc, 1., ., HecmesHoB, A. H.; OcHOBBI opranndeckoit xumuu : yueOHUK.; Mup, Mocksa; 1978;
https://biblioclub.ru/index.php?page=book&id=450089 (DnekTpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS

1. Arponomog, A. E.; I30paHHbIe TJIaBbl OPraHMYECKON XUMUH : Y4eO. TocoOue IS CTY. XUM. CIell. YH-TOB.;
Xumusi, Mocksa; 1990 (47 3k3.)

2. IllaGapog, IO. C.; Opranuueckas xumus : B 2 4.: YueOuuk nns By30B. Y. 1. Heunknndyeckue coequHeHMS;
Xumus, Mocksa; 1994 (28 sk3.)

3. ab6apos, 0. C.; Oprannueckas xumus : B 2 u.: YueOHuk ans By3oB. U. 2. [{luknndeckue coeMHEHUS;
Xumus, Mocksa; 1996 (31 3k3.)

4. Caiike, I1., JIyuenxo, H. I'., TpaBenb, B. @.; Mexanu3Mbl peakiiii B OpraHnuecKo XuMun; Xumus, MockBa;
1991 (89 »k3.)

5. BumBkoB, A. A., CocHoBckux, B. f.; HomeHnknarypHble npaBuia alnUKIN4YECKHX, apOMAaTHUYECKHUX,
TeTepPOLUKIMYECKIX YTIEBOAOPOAOB U UX MPOU3BOJHBIX : yuel. mocodue ais By30B.; M3n-Bo Ypan. roc. yH-
ta, ExatepunOypr; 2008 (108 3k3.)

6. BumBkoB, A. A., CocHoBckux, B. f.; Opranudeckas xumus. OCHOBHbBIE MOHATHS : y4ueb. mocobOue uist
CTYJIEHTOB, oOydaroluxcsi Mo mnporpamMMme OaxanaBpuata no HampasieHusm 020100 "Xwumus", 020400
"buonorus".; U3narensctBo Ypanbckoro yausepcuteta, EkatepunOypr; 2012 (127 5k3.)

7. BmuBkoB, A. A., CocHoBckux, B. f.; Oprannueckas XxuMusi: 3a7jaui U yIpakHEeHUs : [ydeOHoe mocodue
ISl CTYICHTOB, O0y4YaroIIMXCS 10 IporpaMme OakajaBpuata 1o HarpasieHusM noarotoBku 020100 "Xumms",
020400 "buwomorus", 022000 "DOkomorus u mpupojaononb3oBanue'].; M3marenbcTBO Y palbcKOTO
yHuBepcutera, ExarepunOypr; 2015 (155 7k3.)



8. Mapu, M., benenxas, W. II., Camoiinosa, 3. E.; [T.] 1 : yrnyOneHHsli Kypc Uii YHUBEPCUTETOB U
XUMHYECKHX By30B.; Mup, Mocksa; 1987 (28 5k3.)

9. Mapu, H., benenkas, U. II., Poaxkun, M. A., CamoinoBa, 3. E.; [T.] 2 : yraoyOneHHbII Kypc UIst
YHUBEPCUTETOB U XUMHYECKUX BY30B.; Mup, Mockga; 1987 (29 sk3.)

10. Mapu, M., benenxas, U. Il., Ponkun, M. A., CamoitnoBa, 3. E.; [T.] 3 : yrayOneHHbIil Kypc s
YHUBEPCUTETOB U XUMHYECKUX BY30B.; Mup, Mockga; 1987 (31 3k3.)

11. Mapu, M., benenkas, WU. Il., Ponkun, M. A., Camoiinoa, 3. E.; [T.] 4 : yrayOneHHbI Kypc s
YHUBEPCUTETOB U XUMHYECKUX BYy30B.; Mup, Mockga; 1988 (29 3k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITHOHHO-CIIPABOYHbIE CHCTEMbI
1) baza nanHBIX WWW.reaxys.com
2) OtkpsiThie nekiuu MI'Y o oprannveckoit xumun Jlykamesa H.B. Ha teach-in

3) A. A. BumukoB, B. C. Mowxkun, . JI. O6sinennoB, A. B. IlecroB "HomeHkiaTypa OpraHu4ecKux
coenuHeHuil": yaeOHOoe mocodue https://elar.urfu.ru/handle/10995/78953

4) A. A. BumBkoB, A. B. IlecroB "Opranuueckas XuMus: 3aJlayd M yOpakHEHHs' . yuyeOHoe mocoOue
https://elar.urfu.ru/handle/10995/30882

5) A. A. BuiuBkoB "Opranudeckast xumusi (0OUIuil Kypc)" : METOIMYECKUE YKa3aHUsI Ui CaMOCTOSTEIbHOM
paboThI CTYIeHTOB 3-T0 Kypca XxuMudeckoro ¢gaxynsreta http://elar.urfu.ru/handle/10995/1270

Marepnansl pis aun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (ainoB crenuanbHOro (opmarta It BOCIPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM JTyTIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MONCKOBBIE CHCTEMBI
1) baza nmannbix scifinder

2) XuMu4deckas SHIMKIIONeust oH-aiiH https://xumuk.ru/encyklopedia/
3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHAITJINHBbI
Xumus anupaTuyecKuX U HUKJIMYECKHX COeIUHEHUI

Caenenusi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PaATOPHBIM
000pyI0BaHHEM M POTPAMMHBIM O0ecriedyeHueM

Tab6numa 3.1
Ne Buapl 3anaTui OCHAlIEHHOCTD CIEeNHATbHBIX IlepeyeHb JMLEH3UOHHOTO
n/n l'[OMe]]_IeHHﬁ Hu l'lOMe].[[eHPIfI JIdA nporpaMmMHoOro odecreyeHus
CaMOCTOATEIbHOH PadoThI
1 Jlexuun MeGenb aytuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBUU C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens




Jocka aynutopHas

Koncynpranuun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

Pabouee mecto mpenogaBaTens

Jlocka aynuropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

Texymuit KOHTPOJIb U

Mebenb ayauTopHast ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXYTOYHAs KOJIMYECTBOM pabo4MX MECT B RUS OLP NL Acdmc
aTTecTanus COOTBETCTBHUH C KOJMIESCTBOM

CTYZCHTOB

Pabouee mecTo npenoaasarens

Jlocka aynuropHas
CamocrosiTenbHas MeGens ayuropHas ¢ He tpebyercs

paboTa CTyIeHTOB

KOJINYCCTBOM pa60q1/1x MCCT B
COOTBCTCTBHUHU C KOJIMYCCTBOM
CTYACHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
XuMus apOMATHYECKHUX U IreTepPOLUKINYECKUX

CoOeIUHEeHU I

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 [TectoB Anekcanap KaHaugaT Jlouent OpraHUYEeCKOM
BukTopoBuu XUMUYECKHUX HayK, XHUMHU U
JIOLICHT BBICOKOMOJIEKYJISIP
HBIX COSIMHCHUM
2 CocHoBckux Bsuecnas JIOKTOP 3aBeqyronuit OpraHuYecKon
SIxoBneBuu XUMHUYECKHUX HAYK, kaenpoii XUMHH U
npodeccop BBICOKOMOJICKYJISIP
HBIX COSTMHECHUH

PexoMeHngoBaHO y‘leﬁHO-MeTOJII/I‘-IeCKI/IM COBE€TOM MHCTHUTYTA EcTecTBeHHBIX HAayK U MaTCMaTUuK1u

[IpoTtokoa Ne 7 ot 29.09.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [lecroB Astekcanap Bukroposuy, /loneHT, oOprannyeckoil XuMHUH U BbICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

e CocHoBckux Bsiuecnas SIkoBieBny, 3apenyomui kageapoii, OpraHu4ecKoil XuMHH U
BBICOKOMOJICKYJISIPHBIX COeAUHEHU I

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOMHCHO obecneuums opmuposanue 3aniaHupOBAHHLIX KOMNEMeHYul U NOo360aUm
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1

Kon
Pa3nen, Tema
pasaea, MHCHHILIAHBI Copnepxanue

TEMBbI

Knaccudukarus apoMaTu4eckux coeAMHeHU. MOHOsAepHBIC
apoOMaTHYECKUE MPOU3BOJHBIE. APOMAaTHUYHOCTD, IPABUIIO
Xrokkensi. HeOeH3onaabie apoMaTHUecKue coeMHeHMs. beH3on u
ero romoJoru. [lomydenue GeH30a U IPYTUX apOMAaTHIECKIX
YTIEBOIOPOIOB. XUMHUYECKHE PEaKIINH OSH30JIBHOTO Spa:
peaxIuy ¢ HapyIIeHHeM apOMaTUIHOCTH, PEaKIIHH
anexTpodrIsHOTO 3aMenieHus1. OOmui MeXaHu3M
ANEKTPOPHIBFHOTO 3aMEICHUS; 3aMECTHTEIN TIEPBOTO H BTOPOTO
poJa U UX BIUAHNUEC HA PCAKIUIO, OPUCHTALMA B NTU3aMCIICHHBIX
OeHzonax. Peakunu 31ekTpoIIbHOTO 3aMeleHus ¢ 00pa3oBaHUEM
cBsi3u C-E. Peakuun npoToHHpoBaHus U AeidTeprpoBanus. Peakus
raJloreHupOBaHMUs OEH30J1a, €r0 TOMOJIOTOB M MPOU3BOTHBIX.
XWMUYECKHE CBOMCTBA apHUITaJIOTeHHUIOB: PEAKIINU
HYKJI€O(MMIEHOTO 3aMeleH s TaIoTeHa, HIYIIHe Yepes3
obpazoBaHUe JETHIPOOSH30Ia 110 MEXAHU3MY OTIICTUICHHE-
IMPUCOCAUHEHUC U MTPOUCXOIAIIHNE 110 MEXAHU3MY NMTPUCOCANHCHUC-
otmieruieHue. CrnocoObl BBEICHUS TraJloreHa B OOKOBYIO 1IETb,
CBOMCTBa apajKHITaIOreHUI0B. Peakius HUTpoBaHus OeH30ma 1
€ro rOMOJIOTOB, IPYTUX MPOU3BOAHBIX OEH30J1a; TeHEPUPOBAHHE
KaTHOHA HUTPOHUS. XUMUYECKHE CBOMCTBA HUTPOIIPOU3BOTHBIX:
HyKJIeo(hHIbHOE 3aMeleHIe HUTPOTPYIIITHI U BOJIOPOIa B
JTUHUTPOIIPON3BOHBIX; KOMIUIEKCHI C TIEPEHOCOM 3apsifa.
BBenenune HuTpOrpynIel B OOKOBYIO 11€1b, CBOHCTBA COETMHEHHI C

1 ApoMaTudeckne COeTUHEHNS




HUTPOTPYIIION B OOKOBOM 3amecTuTene. Peakius cynbpupoBanus
OeH30J1a 1 €ro MIPOU3BOIHEBIX: 00PAaTUMOCTH TIPOIlEcca,
TeHEepUPOBaHKE IEKTPOPUIBHON YacTHIIbI. XMMUYECKHE CBOMCTBA
apuICyIb(POKHUCIIOT. Peakiuu 31eKTpoPIILHOTO 3aMEIICHHUS C
obpazoBanueM cBa3u C-C. Peakuus anxumupoBaHus,
ANKWINPYIOLIUE areHThl. Peakius anuiupoBaHus, aluInpyoue
areHTHI U KaTalln3aTOPhl PEaKIINH; CPABHEHHE C aAIKUIIMPOBAHHUEM.
Peakuuu ['atrepmana, ["'arrepmana-Koxa, ['y6ena-I'ema,
Buscmeitepa. O600IIeHHE 10 pEeaKITHAM IISKTPOGHUITHHOTO
3aMEIICHUS: AKTUBHOCTH JIEKTPOPMIHHBIX YaCTHUIT U
apoMaTHYeCKuX coeAuHeHul. @eHobl. MeTo bl oJy4eHus
(heHOJIOB: peakIui HyKIeO(UIBHOTO 3aMEIICHUS, KYMOJIbHBIH
MeToJ1. XMMUYECKUE CBOUCTBA (DEHOJIOB: KUCIOTHOCTD,
ANKUIINPOBaHUE, dSTepU(UKALINS, PEAKIIUHU TI0 ApOMATHICCKOMY
spy (azocodeTraHue, alIInPOBaHUE, KAPOOKCUIINPOBAHHE,
(hopMunEpoBaHUe, KOHEHCANNS C KAPOOHUIHLHBIMHU
coequHeHUAMH). [IByX- 1 TpexaToMHbIe ()eHOIBI. ApOMaTHIECKHE
aMUHBI. MeToIbl TIOTy9ICHUS apOMATHISCKIX aMUHOB:
BOCCTaHOBJICHHE B KMCJIOH U IEJIOYHOH Cpesie HUTPOCOECINHEHUI.
ben3uanHoBas neperpynnupoBka. XMMUYECKHE CBOMCTBA: pEAKIIUN
110 aMUHOTPYIINE U PEAKIIUU IO APOMATUUECKOMY SIAPY.
ApomaTuueckue 1ua3ocoeuHeHus. Peakus Ana3oTupoBaHusl.

Y CcTOWYHMBOCTh M1 XUMUYECKHUE CBOMCTBA TUA30COCIUHEHUI:
BrusiHUe pH cpenbl; peakiinu ¢ BelIeTIeHHEeM U 0e3 BBIICTICHHS
a30Ta U MX MEXaHNU3MbI. ApOMaTHYECKHE allbJeTUABl H

KETOHBL. METOIBI TTOTYICHUS apOMAaTHICCKUX ATTBICTHIIOB U
keToHOB. Crieruduueckrue CBOWCTBA ApOMATUICCKUX AJIbJICTHUIOB:
ayTOOKHCJICHHE, XJIOPUPOBaHKE, OCH30MHOBAsI KOHCHCAITHS,
peakuuu [lepkuna u Kanauiiapo, B3auMoAeCTBHE C aMMHAKOM.
Hpyrue peakiiuu apoMaTHUYECKUX ajlbACTUI0B: KOHACHCALIUS C
(heHONIAMM, BOCCTAHOBJICHUE ANTbJCTUAHOMN IPYIBL. beH3anbaerun
B aJIbJIOJIEHO-KPOTOHOBOM KOHIeHCanny. KOpU4HEI anbaeru, ero
MOJy4YeHue U cBoicTBa. XalIKoHbI. JKUpHOapOMaTHYECKUE KETOHBI:
X CHHTE3 ¥ XUMHUIECKHE 0COOCHHOCTH. OKCUMBI
KUPHOAPOMATHIECKIX KETOHOB, MIEperpynmupoBka bekmana.
Peakimu 351ekTpoUIBHOTO 3aMEIICHHUS B SAPE apOMATUICCKIX
QJBJIETH/IOB U KETOHOB. ApOMaTHYECKIE KapOOHOBBIC KUCIIOTHI.
MeTtop! omyueHust OSH30MHOM, CATMIINIOBOMH, TAJIIOBOH,
AHTPAHWIIOBOMH, ()TANIEBBIX KUCIOT. XUMHUYECKHE CBOMCTBA
apoMaTHYECKUX KapOOHOBBIX KHCIIOT: PEaKIUU 10
apoMaTHYECKOMY SAPY U PEeaKIHU C y9acTHeM OOKOBBIX TPYII,
BIIMSTHUE TIPUPOBI PAUKaIa Ha KOHCTAHTY JUCCOIMAIINH KUCIIOTHI.
OKcHOCH30MHBIC KUCIOThI. AMUHOOCH30MHBIC KHCIIOTHI.
JlukapOOHOBBIC KUCIOTHL: (raneBas, u3odraiesas, TepedTaicnas;
(bTayeBbIil aHTUIPUIT, €TO YYACTUE B PEAKIUSAX MICKTPOGHIBLHOTO
3aMEIICHHUSI, UCIIOJIb30BaHUE B MPOMBINIICHHOCTU. KopuuHbie
KHCIIOTHI: TToNTydeHue 1o [lepkuHy u XuMU4YecKie CBOMCTBA.
[HomusinepHsie apoMaTHYECKHUE COSAMHEHNUS C H30JIMPOBAHHBIMHU
kombitaMu. CriocoObl moTydeHus qudeHnIa U moTn(eHmIMETaHOB.
XUMHUYECKUE CBONCTBA 3TUX COEUHEHUN: peaKIuu
3NEKTPOPUILHOTO 3aMelieHus, peakiuu 1o cBsizu C-H ¢
00pa30BaHUEM aHHOHA U KaTHOHA (KPaCUTEIIN
TpU(ESHUIMETAaHOBOTO Psijia), a TaKxke panukana. [lomusaepabie
apOMAaTUYECKUE COCAMHEHUSI C KOHJICHCUPOBAHHBIMU KOJIbIIAMHU.
Hadranmun, ero momydenue. XuMu4ecKkne CBOMCTBa HaTaIMHA!




peaKIuy MPUCOCTUHCHUS, PEAKITNHN IEKTPODUIHLHOTO 3aMEIICHIS.
AHTpalleH, ero MoJydyeHne U XUMUYIeCKHe CBOMCTBA. AHTPaXHHOH:
nporpaBHele kpacurenu. Genanrpen, ero noiaydenue no Ilmoppy,

XHUMHYCCKHE CBOMCTBA.

Kiraccudukars reTeporukiInaeckux coeanaeHnii. Homenkmartypa.
[IaTHUIeHHBIE TETEPOIUKIIBI C OJHUM TeTepOaTOMOM.
DJIeKTPOHHOE CTPOCHUE B apOMATHIHOCTh. DypaH, ero moryueHue
U XUMHUYECKHE CBOUCTBA (peakiy NPUCOSANHEHHUS, PEaKIINN
3NEeKTPOUIBLHOTO 3aMelIeH s ); npou3BoAHble (pypana (Gypdypod,
kyMmapoH). Tuoden, ero noiay4ueHue 1 XMuMHUYECKHE CBOHCTBA
(peakuuu >1eKTPOUITBHOTO 3aMEIEeHUs ); TPOU3BOIHBIE THO(hEHA
(TmomHmoKcwIL, THOMHANTO). [Iuppon, ero momydenue u
XUMUYECKHE CBOMCTBA (peaKusi dIEKTPOQPIIHHOTO 3aMEIICHNS);
MIPOM3BOAHBIE MUPpoIa (MHIO0J, HHAOKCHI, HHAUTO0). Obmune
NpEeACTaBICHHS O MATHWICHHBIX TETEPOLUKIAX C ABYMSI
rerepoaromamu. Mmunason. Ilupason, ero noiayyeHue.
[Mupazonons! (mupamMuaoH, aHanbruH). lllecTuanenHbe
TeTEePOLMKIIBI C OIHUM IeTepoaToMoM a3oTa. Ilupunun, ero
nosy4eHue 1o ['anay u XuMuuecKkue cBOlcTBa (OCHOBHOCTD,
oKucieHue 10 N-OKHCH, JNEKTPOQUIbHOE ¥ HyKIeO(HUITbHOE
3aMEIICHHE, PEAKITUH B OOKOBBIX METISIX). XUHOJIWH U €T0
MIpOM3BOAHEIE, cHTE3 0 CKpaymy; XuMudeckne cBoiicta. OOriue
CBEJICHHSI O MUPOHAX, XPOMOHAX, ()JIABOHAX U MUPUIIHEBBIX COJISIX.

FeTepOL{I/IKIII/I‘{CCKI/Ie
COCOMHCHUA

1.3. HanpaBneHHe, BUJBI BOCOUTATEIBHOM JEATEIHbHOCTH U HCIOJI3YCMBIC TCXHOJIOTUH

Tabmuma 1.2
Hanpasnenue Bun TeXHOMOLHs
BOCIIMTATEIbHON | BOCIHTATSIBHOM BOCIIHTATENEHOM KoOMITeTeHIHS Pesymnbratsr
JIeATCILHOCTH eITeILHOCTH NeATENBHOCTH 00y4eHHUs!
OIIK-1 - Cmocoben | 1I-2 -
HCIIOJIB30BaTh JIeMOHCTpHPOBATh
(byHIaMEHTaJIbHBIC OCO3HAHHYIO
TexHOTOr s 3HAHHS, MHUPOBO33PEHYECKY
bopMupoBaHHs TIOJTYYCHHBIC B 1O TIO3UIINIO
yuebuo- YBEPEHHOCTH U obactu 13 -
[MpodeccuonanbH ::Cﬁzszij:enbm TOTOBHOCTH K MaTCMaTHICCKIX 1 JIeMOHCTPHPOBATH
0€ BOCIIMTaHHE ’ camocTosiTepHOM | CCTCCTBCHHBIX HAYIG, - it
HCCIIEIOBATENBCK . B
a5 YCHEIIHON . | nmrepec x
npodecCHORATBH npohecCHOHATBLHOM peleHIo 38724
oif nestenpHOCTH | ACATCIIBHOCTH MPO(ECCHOHATBHO
U IeITEeNbHOCTH 110
n30paHHOM
CITELIMATLHOCTH

1.4. TIporpaMma TMCHHILIMHBI peau3yeTcs Ha rocyaapcTBEHHOM s3bike Poccniickoit denepanuy .




2. YHEBHO-METOANMYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
XuMu apOMATHYECKHUX U IeTePOLUKINYECKUX COeJMHEeHUI

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. Arponomos, A. E.; MI30panHbie raBbl opraHnueckoi XxuMuu : MoHorpadus.; U3patenscto MI'Y, Mocksa;
1975; https://biblioclub.ru/index.php?page=book&id=477077 (OnekTpoHHOE U3aHKE)

2. Pobeprc, 1., 1., HecmesnoB, A. H.; OcHOBBI opranndeckoil Xumuu : ydeOHUK.; Mup, Mocksa; 1978;

https://biblioclub.ru/index.php?page=book&id=450089 (DnexTpoHHOE H31aHUE)

ITeyaTHbIE U3TaHUSA

1. Arporomos, A. E.; I30paHHbIe ri1aBbl OpraHu4ecKoil XuMuH : Y4e0. mocoOue JUist CTyI. XHM. CIIel]. YH-TOB.;
Xumwusi, Mocksa; 1990 (47 7k3.)

2. labapos, 0. C.; Opranuueckas xumus : B 2 4.: YueOnuk mist By30B. Y. 1. Henuknuaeckue coequHEHUS;
Xumusi, Mocksa; 1996 (31 7k3.)

3. [lIa6apos, 0. C.; Oprannveckas xumus : [ Yueb. mocobue 1y By30B].; Xumus, Mocksa; 2002 (3 3k3.)

4. la6apos, 0. C.; Oprannueckas xumus : B 2 4.: YueOuuk mns By3oB. U. 2. [luknudeckue coequHEHUS;
Xumusi, Mocksa; 1996 (31 7k3.)

5. Caiike, I1., Jlyuenko, H. I'., TpaBens, B. ®@.; Mexanu3msbl peakiiuii B OpraHM4ecKkoi Xumuu; XumMusi, MOCKBa;
1991 (89 9k3.)

6. Mapu, /., benenkas, W. II., Camoitnosa, 3. E.; [T.] 1 : yrmyOneHHbIl Kypc IJIsl YHUBEPCUTETOB M
XUMHUYECKUX BY30B.; Mup, Mocksa; 1987 (28 7k3.)

7. Mapu, H., beneukas, U. I1., Ponkun, M. A., Camoitnosa, 3. E.; [T.] 2 : yrayOneHHslii kypc st
YHMBEPCUTETOB U XUMUYECKUX BY30B.; Mup, Mocksa; 1987 (29 3k3.)

8. Mapu, /., benenkas, W. II., Ponkun, M. A., CamoiinoBa, 3. E.; [T.] 3 : yrmyOneHHslii Kypc s
YHUBEPCUTETOB U XUMHUYECKHX By30B.; Mup, Mocksa; 1987 (31 3k3.)

9. Mapu, H., beneukas, W. I1., Ponkun, M. A., Camoitnosa, 3. E.; [T.] 4 : yroyOneHHslii Kypc uist
YHUBEPCUTETOB U XUMUYECKHX By30B.; Mup, Mockaa; 1988 (29 »k3.)

10. BumBkos, A. A., CocHoBckux, B. f.; Opranndeckas xumus. OCHOBHbBIC TIOHATHS : y4e0. mocoome Juist
CTYZCHTOB, OOydYaromuxcs MO mporpamme OakanaBpuara no HampasieHusM 020100 "Xumwus", 020400
"buonorus".; 3garenbcTBo Ypanbckoro yHuBepcureta, ExarepunOypr; 2012 (127 sk3.)

11. BmmmBkos, A. A., CocHoBckux, B. fl.; Oprannyeckast Xumusi: 3a7jaui U yIpakKHEHHs : [yueOHoe mocodue
TSI CTYICHTOB, O0Y4YaroIIMXCS 10 MporpaMme OakajaBpuaTa 1o HarpasieHusM noarotoBku 020100 "Xumus",
020400 "buomorus", 022000 "Okomorus u npupojomnonb3oBanue'].; M3marenbcTBO Y palbcKOTO
yHuBepcutera, ExarepunOypr; 2015 (155 7k3.)

12. BumBkoB, A. A., CocHoBckux, B. f.; HomeHnknarypHble npaBuiia alUKINYE€CKHX, apOMaTHYECKHX,
reTePOLMKIMYECKUX YTIEBOJOPOIOB U UX MPOU3BOJIHBIX : yuel. mocobue ams By30B.; U3n-Bo Ypai. roc. yH-
ta, ExarepunOypr; 2008 (108 7x3.)

IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE CHCTEMbI
1) baza gaHHBIX WWW.reaxys.com
2) OtkpsiThie nexkunn MI'Y no oprannueckoit xumuu Jlykamesa H.B. Ha teach-in

3) A. A. BmmBkos, B. C. Momkun, /I. JI. O6binernoB, A. B. IlecroB "HomeHknaTypa opraHHYecKHX
coenuHeHuil": yuebHoe mocobue https://elar.urfu.ru/handle/10995/78953



4) A. A. BumBkos, A. B. IlecroB "Opranunueckas XuMus: 3aJadyd ¥ yOpaKHEHHs'' . ydyeOHoe mocoOue
https://elar.urfu.ru/handle/10995/30882

5) A. A. BmukoB "Opranuueckast Xumus (00U Kypc)" : METOAMYECKUE yKa3aHHs AJISi CaMOCTOSITEIbHOM
paboThI CTYIEHTOB 3-T0 Kypca xuMudeckoro ¢axyibrera http://elar.urfu.ru/handle/10995/1270

Marepnansl ais aun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiioB crienuanbHOro (opmara it BOCIPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIBb30BaHUEM SKPAaHHOM JTYTIbI
Y HACTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1) ba3a nanusix scifinder

2) Xumu4deckas SHIMKIIONEeaust oH-JIaiiH https://xumuk.ru/encyklopedia/
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
XuMHA APOMATHYECKHX U FeTePOUNKINYECKHX COeTHHeHn

Caenenusi 00 OCHAIIEHHOCTH TUCHUILIMHBI CIENUATU3UPOBAHHBIM M J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM 00ecriedeHueM

Tabauua 3.1

Ne Buabl 3anaTui OCHAIIEHHOCTD CIeNHATbHBIX IlepeyeHb JIMLIEH3UOHHOTO
n/n noMeleHNii 1 MoMeleHuii 11 MPOrpaMMHOI0 odecneyeHust
CaMOCTOATEIbHOMH PadoThI

1 Jlexumu MeGenb ayTUuTOpHAas C Microsoft Windows 8.1 Pro 64-bit
KOJINYECTBOM pabouuX MECT B RUS OLP NL Acdme
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecTo mpemnogaBaress

Jlocka aynuropHas

2 Koncynpranuu Mebenp ayuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabovHX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJIMIECTBOM
CTyJICHTOB

Pabouee mecto npenoaasarens

Jocka aynuropHas

3 Texkymuii kKoHTposb 1 | MeGenb ayaAuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
IIPOMEXKYTOUHAs KOJIMYECTBOM pabovmX MECT B RUS OLP NL Acdmc

aTTeCTaIus COOTBETCTBHUU C KOJINYECCTBOM
CTYJCHTOB

Pabouee mecto npenogaBaTens

Hocka ayauropHas




CamocTosiTenpHast
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBUU C KOJIMYECTBOM
CTYJICHTOB

He tpebyercs




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
BrIcOKOMO/IEKY IS PHBIE COCAUHEHH S

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne i/m | ®amuausa Umsa OTyecTBO Yenas crenent, JloJsKHOCTD Honpasenenmue
Y4YeHoe 3BaHHue
1 Bumskos Cepreit JIOKTOp IIpodeccop OPraHUYeCKOu
AHaToNbEBUY XUMUYECKHUX HaAYK, XUMUHU U
npodeccop BBICOKOMOJIEKYJISIP
HBIX COSTMHEHUH

PexomMengoBaHo y‘lGﬁHO-MeTOHI/I‘leCKHM COBE€TOM MHCTHTYTA EcTecTBeHHBIX HAayK U MaTEMAaTUuKu

ITporokon Ne 7 or 29.09.2023 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Bmuskos Cepreii Anaroabesuy, [Ipodeccop, oprannyeckoil XMuMHHM U BHICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmauua 1.1

Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue

TEMBbI

OCHOBHBIE TTOHATHS XUMHH Mounomep, onuromep, monuMep. MakpoMoseKkyia, IoIuMepHast
1 BBICOKOMOJIEKYIIPHBIX LIeMTb, 3BE€HO IEMH, CTeTeHb oauMepu3annu. Crennudrka moHsITHS
COCTMHCHUH. «MOJIEKYIISIPHASI Macca» IPUMEHHUTEIHFHO K TTOJTUMEepaM.

Oprannyeckue, 3JIeMEHTOOPIaHNYeCKUE, HEOPraHUIECKHUE,
TOMOLIETIHbIE U Ie€TEePOLETIHbIE ONUMEPHL. JInHeHHbIE,
pa3BeTBJICHHBIE, CeTYaThIe, TpeOHE00pa3HbIe, ICCTHUYHBIE,
3Be371000pa3HbIe, AeHApuMepbl. [TonnoneduHbl, MOIUIUCHBI,
o3 (GUPEI, TOTHAMHUIBL, TTONUKAPOOHATHI, Oy PETAHEI,
MOJMCHUIOKCaHbI U Ap. Y30-, CHHANO- M aTaKTHYECKHE TIOUMEPHI;
LUC-, TPAHC- U30Mephl, 1,4 1 1,2 mpucoennHEeHNE B KaydyKax.
Craructuueckue, OJ10K- 1 IPUBUTHIE (TPad)T)COMONIUMEDHI.

2 Krnaccuduxkarus monnmMepos.

PaHI/IKaJ'IBHaH, AaHMOHHAas, KaTUOHHAasA 1 CTepCOCHeHI/I(bI/IlICCKaﬂ
noJInMepUusalusa (MeX&HI/IBM, KHMHCTHUKA U TepMO,Z[I/IHaMI/IKa).
CononnMepmauI/m.

OYHKIIMOHAILHOCTH MOHOMEPOB M UX CITIOCOOHOCTh 00pa30BBIBATH
JUHEHHBIE U ceTYaThie oauMephl. KuHeTHKa MOTUKOHACHCALIUH.
PaBHOBecHast 1 HepaBHOBECHAsI TOJIMKOHACHCAIUS, TOMO- U
TeTePONOIMKOHeH I, TpexXMepHast TOTMKOHICHCAITHS.

3 CuHTE3 TOTUMEPOB.

Xumuueckue npespaiennss | OCOOCHHOCTH XMMHYECKUX PEAKLIHiA ¢ y4aCTHEM MaKPOMOJICKYIL.

TOJIUMEPOB. Kongurypanuonssliit 3¢ dexr, a3 dext «cocenar.
KonpopmannonHsle, KOHIEHTPALMOHHbIE, 3JIEKTPOCTATUYECKHE U




HaaMoJIeKyJsipHbIe 3¢ dekTol. [lomydenne HOBBIX TOIMMEPOB
METOJ0M XUMHIECKOW MOAU(PUKAIIHH.

Peakunu nectpykunu, CIIMBaHMS, OTBEPKICHHUS, KOHIIEBBIX TPYIIIL.

5 CrpyKTypa NOJIUMEPOB.

BryTtpennee BpaleHue B MosieKyJiax. TepMouHaMuyecKas 1
KuHeTH4Yeckas Tuokocth uenu. [lapamerpsl ruOkoctu. Buast
KOH(OpManuii ¥ KOHGUrypauui.

AMopdHOE, KPHCTAUTHYECKOE U )KUAKOKpUCTAILTHYECKOe (Pa3oBbIe
COCTOSIHMSI ITOJIUMEPOB. TBepAoe U KUAKOE arperaTHbIE COCTOSHUS.

PeJ’IaKC&L{I/IOHHLIe COCTOsSHUSA
IMOJIMMCPOB.

TepMoarHAMUKA M MOJICKYJISIPHBIA MEXaHH3M 3JIaCTHYHOCTH.
IedopMariMoHHbBIE KPUBBIE DJIACTOMEPOB. Pemakcanus HarmpsoKeHHs
U penakcanus AeQopMaliuy.

MexaHu3Mbl CTEKJIOBaHuUs. PeakcalluoHHbBIN XapakTep mpoiiecca.
[Mnactudukanus u antumuiacrudukanys. JedhopmannonHse
KPHUBBIE TOJIMMEPHBIX CTEKOJL.

MexaHu3M TeueHus oauMepoB. Peonoruueckue KpuBble
paciiaBoB nonmMepoB. Hanbobmas 1 HanMeHbIIast
HBIOTOHOBCKAs BS3KOCTb. D(PPEKTHBHAS BSIZKOCTb.

7 PactBOpHI U renu monuMepoB.

OrpannueHHOE U HeOTpaHHUEeHHOe HaOyxaHue. DHTPOIUSI U
SHTAJIBINS PACTBOPEHHS JIACTOMEPOB, CTEKIO00PA3HBIX U
KpUCTAJUTMYECKUX MMonMepoB. ColbBaTaIsI U aCCOLIUALIHSL.
OcmMoTHY€eCKOE JaBIICHHE.

bunopmans, cinHOIANb, KPUBAs TUKBUIYCA, BEPXHSIS MU HUKHSII
KpUTHYECKHE TeMIIepaTyphl pacTBopeHus. BrnusHue
neopMupoBanus Ha (a3zoBbIe JUAarpaMMbl pacTBOPOB aMOP(HBIX U
KpUCTAJUTMUECKUX MonnMepoB. da3oBble quarpaMMbl CHCTEM
KHUJKOKPUCTAIUTMUECKUH TTOJIUMEDP — PACTBOPHUTEIb.

Tumner reneii. Bunel ¢pa3zoBeix auarpaMm. SBieHune Kosuiamnca rejei.

8 [HonuanekTponauTsl.

HOJII/IKI/ICHOTI)I, IIOJIMOCHOBAHHUA, HOJII/IaM(bOHI/ITBI. CuIIbHBIC H
ciaabnie TTOJIUDJICKTPOJIUTEI. I/I303HCKTpI/IT-IeCKa$I TOYKa.

MounekyJsipHas macca,
9 MOJIEKYJIIPHO-MAaCCOBOE
pacnpezneneHe NoJIuMEpPOB.

CpenHeuncneHHas, CpeTHEMACCOBAs M CPETHEBA3KOCTHAS
MOJIEKYJISIPHBIE MacChl ITOIMMEPOB. MOJIeKyIIsIpPHO-MacCOBOE
pacrpe/ielieHre, HHTerpajibHbIe U TU(PepeHIINATbHbBIC KPUBbIC
pacnpezeneHusl.

Mertoapl 20yIHOCKOTINA U KpHOCKOTHH. OCMOMETpHS,
BHCKO3UMETpUsI, CBeTOpaccesiHue, MU Py3us, ceMMEHTAIINS,
TypOuaumMeTpusi, GpakInOHUPOBAHKE TIOJIMMEPOB.

1.3. HanpaBneHHe, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHU

Tabmnuma 1.2



Hanpasienue Bu
p . A . Texnonorus PesvILTATEL
BOCIUTATENbHON | BOCHUTATENBHON | pooiroron o ow KoMIeTe s 6)’
EeATEIbHOCTH EeATEIbHOCTH CSITETBHOCTH 00y4CHHUA
OIIK-2 - Cnocoben | -1 - [IposBnate
MIPOBOJIUTH TIOJT OTBETCTBEHHOCThH
HAyYHBIM 3a MPOBOJANMBIC
PYKOBOJICTBOM HUCCIIENOBAHMUS
y4eOHO-
HUCCJIEIOBAHUS Ha
HACCIIEIOBATENLCK | TeXHOJIoTHsI -2 - IIposBidaTh
[Ipodeccronansu . | ocHOBe
asi, Hay4HO- CaMOCTOSITENLHOMN 3aMHTEPECOBAHHOC
0€ BOCIIUTaHUE COBPEMEHHBIX
HCCIIEAOBATEIIbCK | pabOTHI Th B COJICP)KaHUU U
METOJIOB B
ast . pe3ynbraTax
KOHKPETHOU
HCCIIEN0BATEIHLCKO
o0iacTu N
. | 1 paboThI
npodeccuoHanbHOMI
JIEATEIbHOCTH

1.4. IIporpamma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UTH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
BbicokomosiekyasipHbIe cOeJUHEHUS

DJIeKTPOHHBIE pecypchbl (M31aHMSA)

1. HessarmoBckas, A. H.; Opranuveckas XUMHS W BBICOKOMOJICKYJISIPHBIE COSIUHEHUS: JTaOOpaTOPHBIN
MPaKTUKYM JJIA CTYIEHTOB crenraibHOCcTH 250403.65 ouHOM M 3a04HOM (hopM OOyYEHUS : MPAKTHUKYM.;
Cubupckuii  rocymapcTBeHHbIH  TexHojormueckwii  yHuBepcuter (CuOI'TY), Kpacnosipck, 2011;
https://biblioclub.ru/index.php?page=book&id=428852 (DnexkTpoHHOE U3AaHKE)

2. 3akuposa, O. B.; Ynpasnenue ¢prHaHCOBBIMH MOTOKAaMH M OIO/DKETHPOBAHHUE HA MPEANPHUITUH : yaeOHOE
noco6ue.; IIOBOIKCKHMEI TOCYIapCTBEHHBI TEXHONOTMYecKHil yHHBepcuteT, Momkap-Oma; 2018;
https://biblioclub.ru/index.php?page=book&id=560492 (DnexTpoHHOE U3/1aHUE)

3. Xakumymnus, FO. H.; Xumus u pusnka moamMepoB: pacTBOPHI U CMECH MOTUMEPOB : yueOHOe Mmocodue.;
KazaHckuili HallMOHANBHBIN UCCienoBaTenbCckuil TexHonorndeckuit yausepcuretr (KHUTY), Kazans; 2019;
https://biblioclub.ru/index.php?page=book&id=683689 (DnexkTpoHHOE H3AaHKE)

ITeyaTHbIE U3TaHUSA

1. Tarep, A. A.; OCHOBBI y4eHHUSI O PacTBOpax HEIIEKTPOIUTOB : Yueb. mocobue.; U3a-Bo Ypan. yH-Ta,
ExarepunOypr; 1993 (25 3k3.)

2. Tarep, A. A., Ackanckuii, A. A.; OU3UKO-XUMHS TTOJIUMEPOB : [y4ed. mocobue misa xuM. (ax. yH-TOB].;
Hayunsriit Mup, Mocksa; 2007 (78 2x3.)

3. Cemuukos, 1O. JI.; BeicOkOMOJNEKyIsIpHBICE COCIWHECHHS : YUeOHUK I By30B mo crerl. "Xumus".;
Axanemusi, Mocksa; 2003 (90 3xk3.)

4. Kynesnes, B. H.; Xumus u ¢pusuka moaumepos : yaeOHUK Tl By30B.; Briciias mkona, Mocksa; 1988 (11
9K3.)

5., BumBkos, C. A., Tep3usin, T. B.; BeicOkoOMONEKyIsIpHbIE COEAMHEHUS : BOMPOCHI K KOJJIOKBUYMaM ISt
CTYAEHTOB 3 Kypca XuMHu4eckoro ¢axyibTera.; M3a-Bo Ypan. yn-ta, ExkatepunOypr; 2007 (142 3k3.)

6., CyBoposa, A. U., Tiokosa, 1. C., Cadponos, A. I1., Angamosa, JI. B.; BeicokomonexkynspHble COeTUHEHUS



: mabopatopHsblil npakTukyM.; U3n-Bo Ypan. yH-ta, EkarepunOypr; 2006 (96 5k3.)

IIpodeccuonanbubie 6a3bl JAHHBIX, THGOPMALHOHHO-CIIPABOYHbIE CUCTEMbI

He HCIIOJIB3YIOTCH

Marepnansl pis aun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiinoB crenuaibHOro (opmarta it BOCHPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCTIOJIb30BAHUEM SKPAHHOM Ty TIbI

Y HaCTPOMKOM KOHTPACTHOCTHU.

basnbl JaHHbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHI)Ie H IMOUCKOBbIC CUCTEMbI

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHbBI

BbicokomosiekyasipHbIe cOeTUHEHUS

CBeennsi 00 OCHALIEHHOCTH JUCIHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/10BaHNEM U MPOTrPAMMHBIM O0ecneyeHueM

Tabmmuma 3.1

Ne Buapl 3anaTui

OcCHAIIEHHOCTH CNENNAJIbHBIX
NOMeIleH!ii ¥ MOMeleHu i 1JIst
CaMOCTOATEIbHOI PadoThI

IMepevyeHb JUIEH3HOHHOTO
MPOrpaMMHOro odecrneyeHust

1 Jlexnn

Mebenb ay1uTopHas ¢
KOJINYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens

Jocka aynuropHas

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

2 JlaGopaTopHsble
3aHATHUA

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecto npenonasarens
Jocka aynuropHas

OobopynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aIH yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU H
HOpMaMH

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc

3 Koncynpranun

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B

Microsoft Windows 8.1 Pro 64-bit
RUS OLP NL Acdmc




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas

Texkymuii KOHTPOJIb U

Mebens ayquTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUHAs KOJIMYECTBOM pabovmX MECT B RUS OLP NL Acdmc
aTTecTanus COOTBETCTBHUH C KOJIMYECTBOM

CTYJICHTOB

Pabouee mecto npemnogaBarens

Hocka ayautopHas
CamocTosTenbHast MeGenb aytuTOpHas ¢ He tpebyercs

paboTa cTyIeHTOB

KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JlabopaTopHBIi NPAKTHUKYM 110 OPraHU4YeCKOH

XUMHH

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 [TectoB Anekcanap KaHaugaT Jlouent OpraHUYEeCKOM
BukTopoBuu XUMUYECKHUX HayK, XHUMHU U
JIOLICHT BBICOKOMOJIEKYJISIP
HBIX COSIMHCHUM
2 CocHoBckux Bsuecnas JIOKTOP 3aBeqyronuit OpraHuYecKon
SIxoBneBuu XUMHUYECKHUX HAYK, kaenpoii XUMHH U
npodeccop BBICOKOMOJICKYJISIP
HBIX COSTMHECHUH

PexoMeHngoBaHO y‘leﬁHO-MeTOJII/I‘-IeCKI/IM COBE€TOM MHCTHUTYTA EcTecTBeHHBIX HAayK U MaTCMaTUuK1u

[IpoTtokoa Ne 7 ot 29.09.2023 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e [lecroB Astekcanap Bukroposuy, /loneHT, oOprannyeckoil XuMHUH U BbICOKOMOJIEKYJISIPHBIX
COeMHEeHH I

e CocHoBckux Bsiuecnas SIkoBieBny, 3apenyomui kageapoii, OpraHu4ecKoil XuMHH U
BBICOKOMOJICKYJISIPHBIX COeAUHEHU I

1.1. Texnonornu peanu3anuu, HCMOJb3yeMble IPH U3YYEHUH JMCIHUILIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs ) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepennnupoBanHoe) o0yueHne
o ba3oBslil ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380AAem NOAYYUMb VNPOUEHHOe, HO 6epHOe U NOJHOe

npeocmasierue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
O0aHHO20 YPOBHA pPe3yIbmamos 00yYeHUss OOMHCHO obecneuums opmuposanue 3aniaHupOBAHHLIX KOMNEMeHYul U NOo360aUm
06yuarOuemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCHU U OMBEMCMEEHHOCMU GbINOIHIAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozcawaem 06a306blil YpOBeHb KAK NO COOEPICAHUI0, MAK U NO 21ybuHe npopabomxu
Mamepuana OUCYUNIUHbl. Mo npoUcXo0Um 3a cuem KIo4eHUss OONOIHUMENbHOU unpopmayuu. JJannbvlii ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 PAMKaX Kypcad U CMENCHbIX KyPco8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPozpammbl
Oeticmeuil. Ocsoerue OaHHO20 YPOBHS Pe3VIbMamoe 00yueHUs NO380AUM 00YHaArOUWeMyCsl NOGLICUMb YPOBEHb CAMOCHOSMENbHOCIU
U OMEEemMCmMEEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. SHAHUU U YMEeHUL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kona
Pasnen, Tema
pasaea, MHCHHILIAHBI Copnepxanue
TEeMBI

OpFaHI/I‘-ICCKaSI XUMUs, €€ MECTO CpeIu XUMUYCCKUX JUCHHUILINH,
CBSI3b C ApyrUMH Haykamu. HanOoee oOmye nprHIHIIEL
HOMEHKJIaTyPBl OPraHUYECKUX COCTUHEHUH. THUITBI XUMHUUECKUX
CBsI3€H B OPraHNYECKUX MOJIEKYJIaX, JIEKTPOOTPUIIATEILHOCTh
aToMOB. DPu3ndecKue XapaKTePUCTUKA CBSA3EH: SYHEPTHs, IJTNHA,
MIOJIIPHOCTB, MTOJIIPAU3yEeMOCTbh, KPATHOCTD. DJIEKTPOHHBIE

3¢ (eKThI: HHAYKTUBHBIN 1 Me30-MepHBIH. Me3oMeprs 1 pe3oHaHC
1 Brenenue KaK CIIOCOOBI OIMCAaHMs pacrpeaeseHNs 3JIeKTPOHHOM MIIOTHOCTH B
moiekynax. Kinaccudukarus peareHToB: 3JIeKTpoQUIbHbIE,
HyKJIeo(UIbHBIC, pafuKanbHbie. Kiaccudukanust XUMUYeCKUX
peakuuii: mprucoeIMHEeHne, OTLICTUICHUE, 3aMEILCHHE,
neperpynnupoBKy. [IoHATHE 0 MPOMEXYTOUHBIX YaCTHIIAX
(nHTEpMeMaTax), MePEeXOTHBIX COCTOSHUSIX U MEXaHU3MaX
peakuuii. Kunernueckuit 1 TepMoAMHAMHUYECKUN KOHTPOJIb
mporiecca.

AnxaHbl. ["'oMonoruuecKuil psij amkaHoB, CTPYKTYpHBIE (DOPMYITBL.
Kondopmarn. Konpurypanuu. ®opmynsr Gumepa, HeromeHa.
Anudarnieckue N3omepnsa. HoMeHKkaTypa. MeToABl CHHTE3a aJIKaHOB: PEAKIINH
YIJIEBOIOPOIBL Hroma, Konb0Oe, Bropiia, cuHTe3bI U3 alIkeHOB, iepepadoTka HedTu.
XUMHUYECKUE CBOMCTBA AJIKAHOB: TOPEHUE, MEJJICHHOE OKUCIIEHUE,
peakuuy paauKalbHOTO 3aMELICHHS: FaJIOTeHUPOBaHHE,
Cyab(oXIOpUpOBaHKEe, HUTPOBaHKE. Pazniuue B IErKOCTH




3aMeIleHHs aTOMOB BOJIOPOJa IIPH IEPBUYHOM, BTOPUYHOM U
TpeTHYHOM aTomax yrieposna. Hedrs, ee cocraB n mepepaboTka.
[IpoMbInuIeHHOE 3HaYEHHE U MPAKTUYECKOe UCTIOIh30BaHNE
MpSIMOi IepepaboTKH, KPEKHHTa U nuposn3a HedTu. beH3nHbI.
OxTaHOoBOE U LileTaHOBOE uncia. CHHTETHYECKUE TOTUINBA. AJTKEHBI.
I'omonornueckuii psa. CTpykTypHas U IPOCTPAHCTBEHHAS
nzomepust. Kondurypanus. Homenknarypa. MeTtoasl cuntesa
QJIKEHOB: KHCJIOTHAS M KaTaJIMTHYeCKas AeTHIpaTalns CIIUPTOB,
JEeTUPOrajoreHupoBaHue, aeranoreHuposanue. [Ipasuino 3aiinesa.
XWMHUYECKHE CBOMCTBA aNKeHOB. | napnpoBaHue (roMOTeHHBIN 1
reTeporeHHbI KaTanus). Peakiun a5ekTpopuiaIbHOTOo
MIPUCOEANHEHUS K aJIKeHaM, IMIOHATHE O MH- ¥ CUT'Ma-KOMIUIEKCcax
(mpaBuno B.B.MapKkoBHUKOBA): IPHCOCTNHEHUE T'aJIOTCHOB,
raJloréHOBOZIOPOJIOB, BO/BI. PaykanbHOE IpHCOEANHEHUE
(npaBuno Xapamra). Peaknuu oxuciienust mo Baraepy, no
[Ipunexaey, o3oH0aM3 1o I"appuecy. Peakuuu 3amenieHus B
AITMIBHOM IIOJIOKEHUH, eJIOKAIN3aLus 3JIeKTPOHHON IJIOTHOCTH
B CBOOOTHOM QJUTHJIFHOM paguKaie. ATKUHEL. [ 'oMomornaeckuit
pan. U3omepust. Homenkinatypa. MeTo bl CHHTE3a AJIKMHOB:
[I0JTy4YEHHE alleTUIIEHA M €r0 TOMOJIOTOB. XUMHUYECKHE CBOMCTBA
aNKWHOB. Peakiuy nprcoeAnHeHUs BOJOPO/1a, TAIOTE€HOB,
raJloreHoBOZI0poJ0B, peakius KydepoBa; npucoeauHenne
CIHMPTOB, LMAHUCTOTO BOAOPO/A, KHCJIOT; CPABHEHHE C PEAKIUIMHU
MIPUCOEIVHEHHS K alKeHaM. Peakiyst KOHIEHC AUy alleTUIeHa ¢
KeToHaMH U anbaerugamu (PaBopckuii, Penme); nu-, Tpu-, u
TeTpamepu3anus anetmieHa. Peakunn 3amemenns (CH-
KHCJIOTHOCTH) alleTHJIEHA; TOTyYeHHE alleTUIICHUI0B METAJJIOB U
MarHMHOpraHMYeCcKuX MPOU3BOHBIX alleTHIeHa (PeaKTHB
Wonmua). Ankamuenst. Knaccugukanus nuenos. Homenkmatypa.
ComnpsixeHHbIe JUEHBI: 0COOEHHOCTH CTPOSHHMS, IAOOpaTOPHBIE U
MIPOMBIIIIJICHHBIE METOIBI TIOTy4eHHsI. XMMUYECKUE CBOICTBA
CONPSKEHHBIX TUEHOB: peakiuu 1,2- u 1,4-npucoeauHeHus,
peaknus Jlnmsca-Anbaepa (THEHOBBIA CHHTE3). AJUTCHEI.
Oco0eHHOCTH CTPOCHUS. MEeTOIBI CHHTE3a. XUMHUISCKHE CBOHUCTBA:
BOCCTaHOBJICHUE, TUMEPU3ALIS.

MoHo- u
o yHKIMOHATbHEIE
COCIIMHEHMUSI

lamorennpousBonusie. Kinaccndukanusa. Homenkiarypa. Meromabt
[IOJIyYEHUS] MOHOTAJIOT€HIIPOM3BOJHBIX IPEIEIbHBIX
YTIIEBOJOPOI0B. X UMUUIECKHUE CBONCTBA
MOHOT'aJIOTCHIIPOU3BOIHBIX. Peakiuy HyKJIeOQHILHOTO 3aMeICHHS
rajioreHa: o0Iue 3aKOHOMEPHOCTH, HYKJICOPUILHOCTh U
OCHOBHOCTB; peakuuu tuna SN1 u SN2, BiausHue Ha HUX
ANIEKTPOHHBIX U CTPYKTYPHBIX ()aKTOPOB, IIPUPOJIBI peareHTa u
pactBopurens. [loHsTre 00 aMOUIEHTHBIX HOHAX (HUTPUT- U
[IHaHUI-aHUOHKI ). Peakiuu oTmieruieHus (3 TMMIHAPOBAHHNS ),
mexaunu3Mbl E1 1 E2; KOHKypeHITHs peakIuii 3aMeeHus 1
3JIMMUHUPOBaHUs. B3auMoielicTBUE TaJIOTEHUIOB ¢ METAIIJIAMU:
cuHTe3 Bropua, peaktubl I'puHbspa U UX UCIIOJIB30BAHUE.
Juranorennpousoabie. CriocoObl moyrydeHusi. XUMUYECKUES
CBOMCTBA: HYKJICO(HUIILHOE 3aMEIIICHHUE TaJIOTeHA, PEaKIHSI
ormeruieHus. [lonmuranorenankansl. Xiaopodopm. [lepdropankansr.
HenpenenbHble ranoreHnpon3BoaHble. XIIOpHUIbl BAHWIBHOTO U
AJUIWJIBHOTO THIIOB: METOAbI IOJIYYEHHSI U XUMUYECKUE CBOICTBA
(TpUYHHBI pa3IMYHON MOIBMKHOCTH aTOMa rajloreHa B MOJIEKYJIe,
peaknuy HyKJIeO(pMIHPHOTO 3aMEIICHUS, B3aUMOICHCTBHE C
metaiamu). OgHoaToMHbIe ciupThI. Kitaccudukanusi.




TI'omonoruyeckuil psii NpeaeabHbIX OJHOATOMHBIX CIIUPTOB.
N3omepusa. Homenknatypa. @usndeckue CBONCTBA: acCoIUalns,
BOJIOPO/IHAS CBSI3b, TEMIIEPATYPHl KUTIEHH. MEeTO bl IOTyYeHHS
CIIMPTOB: U3 AJIKEHOB, BOCCTAHOBJIEHHEM KapOOHUIBHBIX
COEIMHEHNH, CHHTE3bI C UCIIOJIB30BaHNEM MarHHHOPraHUYECKUX
coequHEHNH. XMMHUYECKHE CBOMCTBA CIUPTOB. Peakiumy,
IpoTeKarolre ¢ paspbiBoM cBsa3u C-O: HykieodunbHoe
3aMeIIeHHE THAPOKCUIA, 3aMEIICHHE THAPOKCHIIA Ha TajJOreH B
MIEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX ciupTax. Peakiuu
3NMMMHAHUPOBAHUS, 00pa3oBaHme MPOCTHIX 3(hupoB. Peakinmy,
IpoTeKarore ¢ pa3priBoM cBsa3u O-H: B3aumozgeiictBue co
LIEIOYHBIMHA METaJlIIaMH, OPTaHWYECKUMH KHCIIOTaMH, peaKTUBaMHU
['punbspa, peakiuu OKHCICHUS CIUPTOB. D(YUPHI HEOPTAaHUIECKUX
KHCJIOT: MOJTyYeHUE U CBOMCTBA JIKWICYJIL(OHATOB,
ANKWIHUTPATOB U AJIKWIIHUTPUTOB. [[ByXaTOMHBIE CIIUPTHL.
[Tonyuyenue. XumMuueckue CBOMCTBA B CPABHEHUH C OTHOATOMHBIMU
cnupTamMu. DTUICHTIINKOIb. MHOTOaToMHBIE criupThl. [lomydenue.
XWMHUYECKHE CBOMCTBA B CPABHEHUH C OJTHO- U IBYXaTOMHBIMHU
cnuprtamu. [ munepuH, ero nmonydeHue u npuMeHeHue. XKupsr.
Cunres rnunepunoB. Henpenensusie criupThl. [IpaBuino
OnprexoBa-OprneHMeirepa. AmuioBblil cnupT. [IpocTeie a3upsl.
[onmy4enune npocThix 3pUpoB, CHHTE3 BUHMIOBBIX 3(HUpOB.
XUMUYECKHe CBOMCTBA MPOCTHIX d(HhUPOB: 00Opa3zoBaHHe
OKCOHHMEBBIX COCIMHEHUN, PACILIECIVIEHUE, FAIOr€HUPOBAHUE,
o0pa3oBaHre THAPONIEPOKCUIOB. [IpocThie 3(upbl MHOTOaTOMHBIX
cupToB. OKCHJ 3TUIIEHA KaK CHIPBE JIJIsl TPOMBIIIIIICHHOTO
cuHTe3a. AJBAETUIBI U KeTOHBI. [ oMonorudeckuit psa. Mzomepus.
Howmenxarypa. CTpoeHre KapOOHHILHOW TPYIIIEI, €€ MOJISIPHOCTh
Y TOJISIPU3YeMOCTb. MeTOo bl OJTy4YEHUs allbJeTHI0B U KETOHOB.
XUMHYECKHE CBOMCTBA allbJIETHI0B U KETOHOB. B3anMmoseiicTue ¢
CWJIBHBIMH HYKJICO(DWIaMU: THAPOCYITHGUTOM HATPUS, INAHUCTHIM
BOJOPOJOM, aMUHAMU, TUAPAZUHOM, THAPOKCUIAMUHOM,
MarHMAOPTaHMIECKUMHU COeTMHEHUsIME. Peaknu co cmaOpiMu
HyKJI€o(hHIaMHu: CO COUpTaMHu, 2,4-THHUTPOPEHUITHIPASHHOM,
ankenamu (peakius [Ipunca). Peakiuu monuMepusaimm.
BsaumogeiictBue ¢ nenraxiopuaom gochopa. Boccranopnenue
QJIBJCTHIOB U KETOHOB JI0 CIUPTOB (peakuus MeepseliHa-
[onnnopda-Bepnes, peakuun Kannuimnapo u TueHko, ¢
ATFOMOTHJIPHUJIOM JIUTHS U OOPTHAPUIOM HaTpusi). BoccraHoBIEeHME
no ankaHoB (o Kinemmenceny u o Kmxuaepy-Bonbdy).
[IunakonmHOBas eperpynmupoBka. OKUCIIEHUE aTbAETHAOB U
ketoHOB (TipaBuiio IlomoBa). Peakiinu 3amemenus B anbda-
nojio’keHne. EHONM3aIMs ajabaeruioB KETOHOB MO/ JeiicTBHEM
KHCJIBIX ¥ OCHOBHBIX areHTOB. Peakiyn eHONbHBIX hopM:
aNbJI0JbHO-KPOTOHOBAsI KOH/IEHC ALV, HUTPO3UPOBaHUE,
ranodopmHas peakuusi. JukapOOHUIbHBIE COSANHEHHS.
[Tonyuyenue u cBolicTBa IHOKCANA, AUALICTUIIA U €T0 OKCUMA,
anerunareroHa. HenpenenbHbie KapOOHMIIBHBIE COCTMHEHMSL.
Cunre3 anbda,0eTa-HenpeIeTbHBIX AJIBIETHI0B U KETOHOB.
Bunwnnorus. Peakunn 35mekTpouiIbHOTO M HYKI€0(hHIBHOTO
npucoenuHeHus. Kerensl. X cTpoenne, mogyyeHne 1 XUMHUIECKHE
cBoiicTBa. KapOOHOBBIC KHCIOTHL. ['OMOJIOTHYECKUI Pl
MIpeieNbHBIX OJTHOOCHOBHBIX KHcaoT. Homenknarypa. Ctpoenue
KapOOKCHIIbHOM Ipymiibl. Accounanus KUcioT. MHAyKTHBHBIIH

a¢ ekt pamuKkaza U KUCIOTHOCTh. METO/bI TOTydeHUs




KapOOHOBBIX KHUCIOT. XUMHUICCKHE CBOMCTBA KHUCIIOT:
B3aMMOJICHCTBYE C METAIIaMH, IIeT0YaMH, TAIOTeHUPYIOIINMHU
peareHTamu, cnupTamu, peaktuBamu [ punbsapa. @yHKINOHATIHHBIE
MIPOM3BOIHBIE KAPOOHOBBIX KUCIOT. CONH, UX TIOTy4YeHHE,
XUMHUYECKHE CBOWCTBA: IMPOJIU3 U SJIEKTPOJIN3, PEAKINH C aJIKUJI-
u apunrajgorenuaamu. CiIoKHbIe d3QUPBI: peakuy 3TepUOUKALIHA U
nepesTepuuKanuy, THAPOIIN3, aMMOHOIU3; CI0KHOI(PUPHAS U
AllMJIOWHOBAs KOHJAEHCAUU. AHTUIPUIBI U raJOreHaHTUIPUAbI
KHUCJIOT: UX [TOJIy4YEHHUE U UCII0Ib30BAHUE B KAYECTBE allMIIHPYIINX
peareHToB. AMUIBI M HUTPUJIBI KUCIIOT: UX B3aWMHBIC
MIPEBpaIIEeHuUs, ATKOTOJIN3 K aMMOHOJIN3 HUTPHUIIOB.
[eperpynmupoBku amunoB (peakuust ['opmana) u a3u10B KUCIOT
(peaxumsa Kypuuyca), mOHATHE O CEKCTETHBIX (HYKICO(PUIEHBIX )
neperpynnupoBkax. ['ajorensamenieHHbe KUCIOTHI. Mx
nonydyeHue. UHIyKTUBHOE BIUSHUE paJuKaia HA KUCIOTHOCTh
COoeIMHEHHUs. [IByXOCHOBHBIE MIPEACIbHBIE KUCIOTHI. MeToabl
nojay4deHus. 'oMooruueckuit psiji, BaXKHEUIIUEe MPeICTaBUTENH.
[laBeneBast KHCIOTA: IOTYyYEHHE, XUMUYECKHE CBOMCTRBA.
MarnoHoBast KHCIOTa: TOJIy4YeHHe, HaTPMaJIOHOBBIH 3(up U ero
HCIIONIb30BaHME B CUHTE3aX. SIHTapHas KUCIIOTa: MOIy4eHue,
CBOMCTBA, €€ aHTUJIPUJI, aMU/I, TTOJTyYE€HUE U TPUMEHEHNE
OpoMcyKuuHUMHKIA. anbda,0eTa-HenpenensHple 0IHOOCHOBHEIE
KHUCJIOTBHL. MeTONIbI UX MOJIYyYeHUSI, XUMUYECKUE CBOICTBA.
AKpUIIOBasi 1 METAKPUIIOBasl KUCJIOThL, aKpUIOHUTPpUIL. Peakius
nuaHTHIINpoBanus. ONenHOBas, TMHOIEBAS U JINHOJIEHOBAS
KHCIOTHI. JKUpbI, THAPOTeHU3aHs 1 OMBUICHHE KUPOB. MbLia.
JIByXocHOBHBIE HeTpeAenbHbIe KUCIOTH. DymapoBast u
MaJIeMHOBAas KUCIJIOTHI: TIOJTy4YeHHe, TeOMEeTpHUecKas H30Mepus,
B3aMMHBIE IEPEXOABI, CHOCOOBI YCTaHOBICHHS KOH(DUTYpaIiH,
peakuuu 1o cBsi3u C=C. ManenHoBBIN aHTUAPU, ETO MOITYYEHUE U
npuMeHeHue. Hurpozocoenunenus. X nonyyeHue 1 XuMHUYECKUE
cBoiictBa. Hutpocoenunenusa. Ctpoenue HUTporpymnmsl. CUHTE3
HHATpOCOeAMHEHMH: peakius KonoBaiosa, mapodasHoe
HuTpoBanue, meto Komsoe u np. Tayromepust HUTpOCOSAMHEHHA.
XUMHUUYECKHE CBOMCTBA: B3aNMMO/ICHCTBHE C a30THCTOM KHCIIOTOM,
1Ie7I0YaMu, KOHIEHCALUs ¢ KapOOHWIEHBIMU COCTUHEHUSIMH,
aIUI0JIN3 MEPBUYHBIX HUTpOcoenHEHUH. [lomnHUTpOCcCOe TMHEHMS.
Awmunbl. Knaccudukanns amuaoB. [lonydeHre aMuHOB: peakuuu
HYKJI€O(DUIBHOTO 3aMeIeH s, BOCCTAHOBIICHUS, TIEPETPYIIITHPOBKH
bexmana, 'opmana, Kypunyca. Xumraeckne CBOWCTBA: aMHHBI Kak
OCHOBAHUS M KaK HyKJIeOo(hHIIbl, B3aUMOJIEHCTBHE C a30TUCTON
KHCITIOTOH, aNKIIIMPOBAaHUE U AIlMIIMPOBAHNUE, ITOJTydeHUE U pacTaj
CoJIeil THAPOKCHUIOB YETBEPTUIHBIX aMMOHHEBBIX OCHOBAHHMA
(pacmiernenue o 'omany), mosyvueHue H3OHUTPHUIIOB. JIMAMUHBI,
MeTtonas! cuHTe3a. BaxkHelne tuaMuHbl, HCIIOJIb3yEMBbIE B
MIPOM3BOACTBE MOMUMEPOB. [nazocoeannenus. [lonydyenne
nuazoMmeraHna. Ero crpoenue. [Ipumenenue nuazomerana B
KaueCcTBE METUIMPYIOLLErO areHTa, €ro peakluu ¢ albICrUAaAMU U
KeTOHaMH, XJopaHruapuaamu. KapOeHsr.

I'etepodyHKIIMOHATILHBIE
COCIMHEHUS

OxcukuciaoTel. MeToapl mony4enus anbda-, 0eta- 1 raMma-
OKCHKHCJIOT. OTHOIIIEHNE OKCUKHCIIOT K ASHCTBUIO
BOJIOOTHUMAIOIIUX peareHTOB. MOJIOYHbIE KUCIIOThI, CTEPEOXUMMUS
COCTMHECHUH C OTHUM XUPAITHLHBIM aTOMOM YTJIEpO/Ia, TIOHATHE 00
SHAHTHOMEPaX, IPOCKIIMOHHbIC (hopMyIibl Duriiepa u ux
HCIOJIb30BaHNe. BUHHBIE KUCIIOTHI, CTEPEOXUMHUS COCTUHEHUH C




IBYMsI XUPaJIbHBIMU aTOMaMH yTJIEpPOJIa, TIOHSITHE O
JIracTepeoMepax; paciieIuieHue paleMaToB Ha ONITHYCCKIE
AHTUTIONBI. ACUMMETPUYIECKUN CHHTE3. AJBACTUIO- U
KETOKHUCIIOTHI. alib(ha-KeTOKHCIOThI: MUPOBUHOTPaIHAS KUCIIOTA, €&
MOJTyYCHUE M XUMHYECKUE CBONCTBA (JeKapOOKCIIINPOBAHUE,
nexkapOoHUITMpoBaHue). OeTa-KeToKHUCIOThL: areToyKCycHas
KHCIIOTa, €€ oNTyueHNe U XUMUYEeCKIe CBOMCTBa (TayTOMepHs,
BBIJIETICHHE TAyTOMEPOB H J0KA3aTeIhCTBO UX CTPOCHHS C
TTIOMOIIIBIO PA3IMIHBIX PEAKITHii). AIIETOYKCYCHBIH 2up:
MOJTydeHUE, KETOHHOE M KUCJIOTHOE pacIIeTIeHe, TPUMCHECHIE B
CHUHTE3aX. raMMa-KeTOKHCITIOTHI: JIeBYIMHOBAS KUCIIOTA.
Awmunokucnotsl. Knaccugukanus. Cunres anbda-, 6eta- 1 raMma-
AMUHOKHUCIIOT. XUMUYECKHE CBONCTBA aMUHOKHUCIIOT, PEAKIIUH 110
aMUHO- M KapOOKCUJIBHBIM TPYIIIIaM, OCOOCHHOCTH XMMHYECKOTO
TIOBE/ICHUS, CBSI3aHHBIE C PA3HBIM PACITOIOKEHUEM
(hyHKIIMOHANBHBIX TPYTII APYT OTHOCHTENBHO JIpyTa. anbda-
AMUHOKHCIIOTHI, UX POJb B )KUBOM MPHUPO/IE; CHHTE3 METTHIOB.
benku. Oxcu-okcocoeauHeHMS. [ TMKOIEBHIN U TIUIICPUHOBEII
AIBJACTUIBL. AJBI0TN U KETOJIBI. XUMUYECKHUE CBONUCTBA:
yIJIMHEHUE 1enu ([HaHTUIPUHBIA CHHTE3), peaKIMH OKUCICHUS U
BOCCTaHOBJICHHUSI, KOJIbYATO-ICMTHAS TAYTOMEPHS. YTICBOIBI.
Haxoxnenue B mpupone. Kinaccudukanus no pa3inuyHbiM
npu3HakaM. MoHocaxapubl, ux crepeonsomepusi: D- u L-psassr,
JIOKa3aTeILCTBO CTPOCHHSI BAYKHEHIITNX TTEHTO3 U TeKCO3.
Hectpykius 1 HaJCTpOMKa MOHOCAXapUI0B, KOJIbYATO-1CITHAS
TayToMepus (OTKPBIThIE M IUKINYECKHE (HOPMBI MOHO3);
0COOEHHOCTH XUMHUYECKOTO TIOBEICHUS TIIMKO3UIHOTO THAPOKCHIIA,
anbda- u 0eta-popmel, sBieHUe MyTapoTanuu. OTIACIbHBIC
MpeICTaBUTENIn MOHOcaxapuaoB: D-riutoko3a, D-dpykrosa, D-
MaHHO3a, D-ranakroza. Hucaxapuasl. Caxaposa, MajabTO3a:
JI0Ka3aTeNLCTBO CTpOeHMs. Peayupytomnme u Hepeayupyome
mucaxapunsl. [lomcaxapuasl. Kitaccndukanus, HaxoxXaeHne B
npupone. Kpaxmar, nmemronosa, TIIMKOTeH: J0Ka3aTeIbCTBO
CTpOCHUs U cBoicTBA. [lepepaboTka MeTr0I036I B
MIPOMBITIIEHHOCTH.

ANVIUKINYECKUE COETNHEHUS

Knaccudukarms n HOMEHKIATypa MOHOIUKIMIECKAX COETUHEHMI.
Turbl HaNIPsHKEHUM B TMKIIaX. MeTo bl MOJy4YeHUs alTuIUKIIOB:
CHHTE3 TPEXWICHHBIX MUKJIOB 10 Dpeiiy, CHHTE3 YeThIpeX- U
MATUYWICHHBIX ITUKJIOB 110 [IepKuHy, CHHTE3 IIECTUWICHHBIX
LUKJIOB 110 3eMHCKOMY U [lupua, CHHTE3 CpEIHUX U MAKPOLIUKIIOB
o luxmany u Ilpenory. Koudurypanmu u xondopmanuun
LUKJIONIPOIIaHa, IMKII00yTaHa, IUKIIOIEHTaHa, UKIJIOTeKcaHa U UX
pon3BOAHBIX.O0IIE CBOWCTBA IIMKJIOAIIKAHOB: OKHCIICHHE,
Cy)KeHHe U pacipeHue nukioB. Crenupuieckne CBOMCTBa
[IUKJIOATKAHOB: PEAKITUN TPUCOSTMHEHUS U 3aMEIICHIS.

ApoMaTuuecKkue CoOeMHEHUs

Knaccuduxkarmus apoMmaTuiaeckux coeinHeHU. MOHOsIepHBIS
apoMaTH4YeCKHe MPOU3BOIHBIC. APDOMATHUIHOCTb, ITPABILIIO
Xrokkens. HeOeHn3onaaple apoMaTniecKkue coennHeHns. ber3o u
ero romoJoru. [lomydenne GeH30a ¥ IPYTUX apOMATHIECKIX
yIIIeBOOPOIOB. XUMUYECKUE PEaKnu OEH30JIBHOTO sIIpa:
peakuu ¢ HapylIeHHeM apOMaTUYHOCTH, PEaKIIUU
3NeKTpOoILHOTO 3amenieHust. OOmui MexaH!3M
ANEKTPOQIILHOTO 3aMEIICHHS;, 3aMECTUTEINN TIEPBOTO U BTOPOTO
polla ¥ UX BIIMSHUE HA PEAKIINIO, OPUEHTAINS B JH3aMEIIEHHBIX




OeH3omax. Peaknnu »neKTpoUILHOTO 3aMEIIeHHUs C 00pa3oBaHUEM
cBs3u C-E. Peakunu npoToHupoBanus u aeiirepupoBanus. Peakius
raJloreHupoBaHus O€H30J1a, €r0 TOMOJIOTOB M TPOU3BOJHBIX.
XHUMHUYECKHE CBOWCTBA apUIIraIOT€HU0B: PEAKIIUK
HYKJICO(UITBHOTO 3aMEICHHs TajloreHa, AyIue yepes3
o0pazoBaHue 1eruapoOeH301a 0 MEXaHU3MY OTLICTIIICHHE-
MPUCOEIUHEHUE U TIPOUCXOSIINE 0 MEXaHU3MY NPUCOEAUHEHHE-
ormerieHne. CriocoObl BBEJICHHS TrajloreHa B OOKOBYIO TIETIh,
CBOMCTBa apaJKMUITAIOTeHHUAO0B. Peakius HUTpoBaHUs O€H301a 1
€ro TOMOJIOTOB, APYTUX MPOU3BOAHBIX OEH30J1a; TeHEPUPOBAaHUE
KaTHOHA HUTPOHUSA. XUMHUECKHE CBOWCTBA HUTPOIIPOMU3BOIHBIX:
HYKJIeO(QUITbHOE 3aMEeIeHNEe HUTPOTPYIIIBI X BOJOPOAA B
JUHUTPOIIPON3BOIHBIX; KOMILIEKCHI C IEPEHOCOM 3apsa.
BBenenue HuTpOrpynmsl B 00KOBYIO II€TIb, CBOMCTBA COETMHEHUI €
HUTPOTPYIIION B OOKOBOM 3amecTuTene. Peakius cynpupoBanus
OeH30J1a U ero MPOU3BOIHBIX: 00PaTUMOCTH MpOIIecca,
TEHEPHUPOBAHHUE IICKTPODHUIHLHON YaCTHITEI. XUMUYIECKHAE CBOHCTBA
apwICyIb(POKUCIOT. Peakimu 31eKTpoQHIIEHOTO 3aMEIIEHUS C
oOpaszoBanueM cBsizu C-C. Peakius ankuanpoBaHus,
ANKWINPYIOLINE areHThl. Peakius aluaupoBaHus, alllINPYIONue
areHThl U KaTaJln3aToOphl PEAKINH; CPaBHEHHE C AIKUIMPOBAHHUEM.
Peakiuu ['atrepmana, ["arrepmana-Koxa, 'yOena-I'era,
Bunscmeitepa. O6o01ieHre o peakusaM JIeKTPoGpHILHOTO
3aMEMIeHHS: aKTUBHOCTb AJIEKTPOQIITFHBIX YACTHII U
apomaTtuyeckux coequHenuil. enosnbl. MeToabl MoTyYeHUs
(heHOTIOB: peakIu HyKIeO(UIHHOTO 3aMEIIECHHUS, KyMOJIbHBIH
MeTo/1. XUMUYECKUe CBOWCTBA (DEHOJIOB: KUCIOTHOCTD,
AIKWIMPOBaHKE, 3TepUUKALHS, PEAKIIH 10 apOMaTHUYECKOMY
sapy (a30coueTaHue, aliINpoBaHue, KapOOKCUIMPOBAHHE,
(hopMuEpOBaHUe, KOHICHCAUS C KAPOOHUIHLHBIMU
coequHeHUAMH). [IByX- u TpexaToMHbIe ()eHOIBI. ApOMAaTHIECKHE
aMuHbl. MeTo/bl NOJy4YeHUs apOMAaTHYECKUX AMUHOB!
BOCCTaHOBJIEHUE B KUCJION U IIEIOYHOM CpeJie HUTPOCOEAMHEHUHN.
benzuanHoBas neperpynnupoBka. XMMHUYECKHE CBOMCTBA: peaKIUn
110 aMUHOTPYIIIE U PeaKIIUU TI0 apOMaTHYECKOMY SAPY.
ApoMaTudeckre Aua3ocoeuHeHHs. Peakius 11a30THPOBaHMS.

Y cTONUUBOCTh U XUMUYECKHUE CBOMCTBA TUA30COCTUHEHUN
BiustHue pH cpensl; peakuu ¢ BblACTICHHEM U 0e3 BBIICTICHUS
a30Ta ¥ UX MEXaHU3Mbl. ApOMaTUUECKHUE alIbAETUIBI U
KETOHBL.METO/bI MOTyYEeHUS] apOMaTUUECKUX AJIbICTHIIOB U
KeToHOB. Crierududeckne CBOMCTBa apOMATHYECKUX aJIbIETH/IOB!
ayTOOKHCIICHHE, XJIOPUPOBaHHE, OEH30MHOBAsI KOHIACHCAITHS,
peakuuu Ilepkuna u Kanuuiiapo, B3auMoJIeiCTBUE C aMMUAKOM.
Jpyrue peakuyu apoMaTHYeCKUX albJerHI0B: KOHACHCALUS C
(eHonmamu, BOCCTAaHOBJICHHE ANbJCTHIHON Tpynnbl. beH3anpaerun
B aJIb/I0JIBHO-KPOTOHOBOM KOHJIeHCanuy. Kopu4HEbIi anpaerun, ero
MOJIy4eHHUE U CBOKMCTBA. XalIKOHBL. JKupHOapOMaTUUECKHE KETOHBI:
WX CHHTE3 ¥ XUMH4Ieckrne ocobeHHocTH. OKCUMBI
JKHUPHOAPOMATHYECKUX KETOHOB, eperpynnupoBka bekmana.
Peakunu »nmekTpohuiIbHOTO 3aMEIIeHUs B SIAPE apOMaTHIECKIX
QIIBJICTHIOB U KETOHOB. ApOMaTH4YeCKHE KapOOHOBBIE KUCIIOTHI.
MeTtop! IoyueHusI OCH30MHOM, CATMIIUIOBOMH, TAJIIIOBOH,
AHTPaHWIOBOH, TaNeBbIX KUIOT. XUMHUECKHE CBOWCTBA
apOMaTHYECKUX KapOOHOBBIX KUCIIOT: pEaKkiuy 0
apoOMaTHUYECKOMY SIIPY U PEaKIUU C y9acTHeM OOKOBBIX TPYII,




BITUSTHHE TIPHPOJIBI paiiKalia Ha KOHCTAHTY JUCCOITHAIIH KHCIOTHL.
OkcubeH30MHbBIE KUCIOTH. AMIUHOOEH30HHBIC KUCIOTHI.
JlukapOOHOBBIC KUCIOTHL: (raneBas, u3odTaiesas, TepedTaicas;
(dTaneBblil aHTHAPU, €TO YYaCTUE B PEAKLUIX IEKTPOPHIHHOTO
3aMEIICHHsI, UCTIOJIh30BAaHKUE B IPOMBIIIUIEHHOCTH. KopuuHbie
KHCIIOTHI: TToJTydeHue 1o [lepkuHy 1 XuMUYeCKUe CBOMCTBA.
[omusinepHsie apoMaTHYECKUE COSAMHEHUS C H30IMPOBAHHBIMHU
koJbiamMu. CriocoOb! momy4eHns AudeHnsa u moludeHNIMETaHOB.
XUMHUYECKHE CBONCTBA 3TUX COSUHEHUN: peaKIuu
3IEKTPO(IIIEHOTO 3aMeIeHus, peakiuu 1o cBsizu C-H ¢
obpazoBaHMEeM aHHOHA U KaTHOHA (KPACUTENH
TpU(ESHUIMETAHOBOTO Psijia), a TaKxke panukana. [lomusaepabie
apoMaTHUYECKUE COSAMHCHUS C KOHJICHCUPOBAHHBIMH KOJIBIIAMHU.
Hadranun, ero momydenue. XuMU4eCKHe CBOMCTBA HaTaIMHA!
peaKIuu MPUCOSANHEHNS, PEAKIINHU IEKTPODUIBHOTO 3aMeIIeHUSI.
AHTpalleH, ero MoydeHne U XUMUYeCKHe CBOMCTBA. AHTPaXHHOH:
npoTpaBHbie kKpacurenu. DeHaHTpeH, ero nojxydenue mno Imoppy,
XUMHUUYECKHE CBOWCTBA.

I'eTepounknuueckue

COCOAUHCHUA

Knaccuduxamms rereponukinieckux coequaennii. Homenkmarypa.
[IaTuaneHHbIe TEeTEPOIMKIIBI C OTHUM T€TEPOaTOMOM.
DNeKTpOHHOE CTPOCHUE U apOMaTHIHOCTh. DypaH, ero MmorydeHne
1 XUMHUYECKHE CBOUCTBA (peakIy MPUCOSANHEHHUS, PEaKIHN
3NEKTPOPHILHOTO 3aMeIICHHMS ); TPOU3BOAHbIE Pypana (ypdypo,
KyMmapoH). Tuoden, ero noiay4eHue 1 XUMHYECKHE CBOHCTBA
(peaxkuuu >neKTPOPUIBHOTO 3aMeEIEeHH s ); TPOU3BOAHBIC THOPEHA
(Tnonnpokcui, Tuonnauro). [uppou, ero nomyuexue u
XUMHYECKHE CBOWCTBA (peaKIus 3JMeKTPOPUIBHOTO 3aMeIeHHs ),
MIPOM3BOAHBIC TTUPpOIIa (MHAOM, HHIOKCHI, HHANUTO). O01mme
MIPENICTABICHHUS O MATHIWICHHBIX TETEPOIUKIAaX C IBYMs
rerepoatomamu. Umupazon. [Tupaszon, ero nojsydeHue.
[Mupazomnons! (mupaMuaoH, aHainbsruH). lllecTuuneHHble
TETEPOLHMKIIBI C OHUM IeTepoaToMoM a3oTa. [lupunun, ero
nojrydeHue 1o ['aHnay u XuMu4ecKue cBoicTBa (OCHOBHOCTH,
okucieHue 10 N-oKucH, 3JeKTpohuiibHOE U HyKJIeo(pHiIbHOE
3aMelIeHNe, PeaKny B OOKOBBIX IETIAX ). XUHOJINH U €T0
MIPOM3BOAHBIE, cHTE3 0 CKpayiy; XuMudeckne cBoiicta. OOriie
CBEZICHHS O MMPOHAX, XPOMOHAX, (PJIABOHAX ¥ MHPIITUEBBIX COJISIX.

1.3. HaHpaBHCHI/Ie, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbBIC TCXHOJIOTHU

Tabnuna 1.2
Hanpasnenu Bu
anpasiie ev o . TexHonorus PesvIILTATEL
BOCITUTATENBHON | BOCIMTATENBHON | poorooro o oo KoMIeTeHmms 6}’
NEeITeIFHOCTH NeITeIbHOCTH NEeATENBHOCTH 00y4CHUA
IIpodeccruonansu | yuebHo- TexHonorus OIIK-2 - Cnocoben | -1 - [IposBraTh
0€ BOCIIHUTaHUE UCCIIEIOBATENBCK | (DOPMUPOBAHUS MIPOBOJIUTH MO OTBETCTBEHHOCTh
asi, Hay4Ho- YBEPEHHOCTH U Hay4HBIM 3a MPOBOAMMBIC
UCCJIE0BATENIbCK | TOTOBHOCTH K PYKOBOACTBOM Hcche0BaHus
ast CaMOCTOSITeJIbHON | MCCIIEIOBAaHUS Ha
. -2 - IIposABiATH
YCIEITHOM OCHOBE
3aMHTEPECOBAHHOC
npoecCHOHAIbH | COBPEMEHHBIX
Th B COJIEP>)KaHUU U
METO/IOB B




OM IeATENIbHOCTH | KOHKPETHOM pe3yJibTaTax

oOactu HCCIIEIOBATEIHLCKO
npodecCHOHAIbHON | 1 pabOThI
JIEATENHLHOCTH

1.4. IIporpamMmma JUCHUIUIMHBI pEATM3YETCS Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanus .
2. YYUEBHO-METOAUYECKOE U UYH®OPMALINOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI
JlabopaTopHBIil IPAKTHKYM 10 OPraHU4YeCcKOM XUMHMHU

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Arponomos, A. E.; MI30paHHbIe I11aBbl OpraHuuecKkoi XuMuu : MoHorpadus.; Uznatenscteo MI'Y, Mocksa;
1975; https://biblioclub.ru/index.php?page=book&id=477077 (DnexTpoHHOE U3IaHKE)

2. PoGeptc, 1., ., HecmesHoB, A. H.; OcHOBBI opranndeckoi XuMmuH : yuyeOHUK.; Mup, Mocksa; 1978;
https://biblioclub.ru/index.php?page=book&id=450089 (DnexkTpoHHOE M3TaHNE)

ITeyaTHbIEe H3TaHUSA

1. Arporomos, A. E.; 30paHHbIe I1aBbl OPraHu4eCcKoi XUMUH : Y4el. mocoOue JUis CTyI. XMM. CIIeI]. YH-TOB.;
Xumust, Mocksa; 1990 (47 3k3.)

2. BumBkoB, A. A., CocHoBckux, B. f.; HoMeHknaTypHble NIpaBuia aLMKINYECKUX, APOMATHYECKHX,
reTepPOLUKIMYECKIX YTIEBOAOPOAOB U UX MPOU3BOJHBIX : yueO. mocoOue ams By30B.; 3n-Bo Ypan. roc. yH-
ta, ExatepunOypr; 2008 (108 3k3.)

3. BumBkoB, A. A., CocHoBckux, B. f.; Opranndeckas xumus. OCHOBHbIE MOHATHS : y4eb. mocobue uist
CTYZCHTOB, OOydYaromuxcs MO mporpamme OakanaBpuara no HampasieHusM 020100 "Xumwus", 020400
"buonorus".; U3natenbctBo Ypanbckoro ynusepcurera, Exarepun0Oypr; 2012 (127 3k3.)

4. BmuBkoB, A. A., CocHoBckux, B. fl.; Opranmueckas xumus. 3aa4u ¥ YIpaKHEHUS : yaeOHOe TTocodue st
CTYZCHTOB 00pa30BaTEIbHBIX YUPESKICHUN CpeaHero mpodeccHoHanbsHOro obpasoBanus.; FOpait, MockBa;
2017 (1 ax3.)

5. llla6apos, 0. C.; Oprannyeckas xumus : B 2 4.: YueOnuk mans By3oB. Y. 1. Henukinnueckue coennHeHUS;
Xumusi, Mocksa; 1996 (31 7k3.)

6. llIab6apos, YO. C.; Oprannveckas xumus : B 2 4.: YueOnuk mis By30B. Y. 2. [{luknudeckue coenuHEeHHUS;
Xumusi, Mocksa; 1996 (31 7k3.)

7. Caiike, I1., JIynenko, H. I'., TpaBens, B. @.; Mexanu3mbl peakiiuii B OpraHM4ecKoi XumMuun; XumMusi, MOCKBa;
1991 (89 »k3.)

8. Mapu, N., beneukas, W. I1., Camoiinosa, 3. E.; [T.] 1 : yrmyOmeHHBI Kypc sl YHUBEPCUTETOB H
XUMUYECKHX BY30B.; Mup, Mocksa; 1987 (28 3k3.)

9. Mapu, H., beneukas, U. I1., Ponkun, M. A., Camoitnosa, 3. E.; [T.] 2 : yrayOnennsiii kypc st
YHMBEPCUTETOB U XUMHUYECKUX BY30B.; Mup, Mocksa; 1987 (29 3k3.)

10. Mapu, H., benenkas, W. I1., Ponkun, M. A., CamoiinoBa, 3. E.; [T.] 3 : yrmyOnenusiii kypc st
YHMBEPCUTETOB U XUMUYECKUX BY30B.; Mup, Mocksa; 1987 (31 3k3.)

11. Mapu, H., benenkas, W. I1., Ponkun, M. A., CamoiinoBa, 3. E.; [T.] 4 : yrmyOneHHslii Kypc Uit
YHUBEPCUTETOB U XUMUYECKHX By30B.; Mup, Mockaa; 1988 (29 3k3.)

IIpodeccnonanbubie 0236l JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI



1) ba3za nanHbBIX Www.reaxys.com
2) OtkpsiThie nekuuu MI'Y no oprannueckoit xumuu Jlykamesa H.B. Ha teach-in

3) A. A. BumuBkos, B. C. Momxkun, . JI. O6sinennoB, A. B. IlecroB "HomeHkiaTypa OpraHum4ecKHx
coenuHeHni": yaeOHOe mocooue https://elar.urfu.ru/handle/10995/78953

4) A. A. BumBkoB, A. B. IlecroB "Opranunueckas XuMus: 3aJlayd ¥ yIOpaKHEHHS"' . ydyeOHoe mocoOue
https://elar.urfu.ru/handle/10995/30882

5) A. A. BuBkoB "Opranuueckast Xumus (00U Kypc)" : METOAMYECKUE yKa3aHHs JJISi CaMOCTOSITEIbHOM
paboThI CTYIEHTOB 3-TO Kypca XxuMudeckoro ¢axyibrera http://elar.urfu.ru/handle/10995/1270

Marepnansl ais aun ¢ OB3

Becy xontent OBC mpencrasineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEICHUS
CHUHTE3aTOPOM PEYH, a TAK)KE B TECTOBOM BUE, IPUTOAHOM JUI IPOYTEHUS C UCIIOJIb30BaHUEM YKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, TH(POPMALMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI
1) INouck no ctpykrype scifinder

2) Xumudeckas SHIUKIoNeaus oH-1aitH https://xumuk.ru/encyklopedia/
3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI
JlaGopaTopHBIil MPAKTHUKYM 0 OPraHNYeCKOH XUMUH

Caenennst 00 OCHAIICHHOCTH JHCHHUILUINHBI CIIENUATH3HPOBAHHBIM M J1a00pPaTOPHBIM
o0opyroBaHHeM H IPOIPAMMHBIM o0ecre4YeHneM

Tabmua 3.1

Ne Buapl 3ansaTnii OcHaIEHHOCTDh CNEeNHAJIbHBIX IlepeyeHb JMLEH3UOHHOTO
n/m NoMeleHNt U MOMeleHuii 1J1s NMPOrpaMMHOro o0ecrnevyeHust
CaMOCTOATEIbHOI padoThI

1 Jlaboparopubie Mebens aymuTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
3aHATUS KOJIMYECTBOM pabO4MX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJIMYESCTBOM
CTYJICHTOB

Pabouee mecTo nperoaaBaTeiisd

Jlocka aynurtopHas

2 Koncynpranuu MebGens ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJUYECTBOM
CTY/ZICHTOB

Pabouee mecTo npenogaBarens

Jocka aynutopHas




Tekymui KOHTPOJIb U

Mebenb ayauTopHasi ¢

Microsoft Windows 8.1 Pro 64-bit

MIPOMEXKYTOUHAS KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
aTTecranus COOTBETCTBUH C KOJIMUYECTBOM

CTYJCHTOB

Pabouee mecTo npenoaaBarens

Jocka aynuropHas
CamocrosrenbHas MeGenb aytuTopHas ¢ He tpebyercs

paboTa CTyZCHTOB

KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB
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