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Paboyas mporpamma auciuIuidHBL «CTepeoXHMHs» I8 OOydYaroIMXCA [0
Hanpasnenuio noarotosku 04.03.01 Xwumwus, cocraBieHa Ha OcHOBaHMM PejepanbHOro
rocy/lapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BHICIIETO 0Opa3oBaHus — OakanaBpHaT 110
HanpasyieHuio moarotoBkd 04.03.01 Xwumus, yTBepKaeHHOro mnpukazom MunucrepcTea
obpaszosanus u Hayku Poccuiickort ®enepaunu ot 17 utons 2017 r. Ne 671 (¢ u3M. u jor.),
Ilopsanxa  opraHM3alid ¥ OCYIIECTBIEHHMS  0Opa3oBaTesNbHON  AEATENBHOCTH 110
o0pa3oBaTelIbHBIM MpOrpaMMaM BhICHIEro 00pa3oBaHHMA — MporpaMmam 0OakajiaBpWara,
nMporpaMMaM  CHECLHHAINTETa, INPOrpaMMaM  MAarkCTpaTypbl, YTBEPXKICHHOTO MPUKA30M
MunucTepcTBa HayKu M Beiciiero obpasoBanus Poccuiickoit @enepaunu ot 06 anpens 2021 r.
Ne 245 (c u3M. M 10IL.), B COOTBETCTBHH C YYeOHBIM IVIAHOM, YTBEPKICHHBIM YYEHBIM COBETOM
®I'BOY BO «/IouI'V» mis HaGopa 2024 roga.
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1. MECTO JJUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOITPAMMGBI

1.1.  TpeGoBaHus K NMpeiBAPUTEIbHOIN MOATOTOBKE 00YYaIOUIUXCS, MPEALIECTBYIOINE
U COITyTCTBYIOLME IUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3yUEHUE TAHHOM:

6a30Bas MOATOTOBKA M0 XUMHUH B 00BEME NMPOrpaMMbl CpeAHEH IIKOJIBI;

JUCHMIUIMHBL Tporpammsl OakanmaBpuara: OpraHuudeckass Xumus (TE€pBBIM cemecTp),
Marematuka, Heopraunueckas xumusi, AHanutndeckas xumus, Pusndeckas xumus, Ksanropas
XUMHUSL.

1.2.  JIMcUMIUIMHBI, KypCOBble paOOTbl U MPAKTUKHU, A KOTOPBIX OCBOEHHUE JAHHOMN
JUCIUIUIMHBI HEOOXOIMMO KaK IPEeIIECTBYIOLIEE:

Oprannyeckast xumus (BTopoit cemectp), KypcoBas pabora mo opraHMuecKoil XHMHH,
Koopaunaruonnas xumus, [Ipon3BoacTBeHHas MpaKkTUKA: MPEAANUIIIIOMHAS.

2. OIMMCAHUE AJMCHUITIMHBI

2.1.  OGmas xapakTepucTHUKa

HaumeHnoBaHue nmoka3zaTesns 3HayeHue NOoKa3aTesl
HasBanne 00pa3oBaTeIbHON MPOTrpaMMBbI 04.03.01 Xumus
udp 1 Ha3BaHHE B COOTBETCTBUH C b1.B./1B.4.2 Crepeoxumus
Y4eOHBIM TIJITAHOM
YacTte 00pa3zoBaTeIbHON MPOrpaMMbl BapuatuBHas yacTh: BEIOOp CTYACHTA
KonnuecTBO 3a4eTHBIX €QUHULL / BCETO YaCOB 3/108

2.2.  Pacmpenenenue yacoB N0 nepuojaM 00ydeHus

OO0111e€ KOJINYECTBO YaCOB
o e CaMoOCTOSI-
dopma gl 3 o
> | S JeKkiu- | mabopa- | mpakTH- | TeIbHOU dopma
o0yueHus 3 BCETO
59 OHHBIX | TOPHBIX | YECKUX | paboOTHI + KOHTPOJISI
KOHTPOJIb

Ounas 3 5 34 17 57 108 JK3aM€EH
Ouno- 4 10 5 93 108 JK3aM€EH
3a09Has

3. [EJU JUCHUTUIAHGI

dopmupoBaHue y OO0yYaromuXcs KOMIIETEHTHOCTHOTO TOAXO0Ja K OCO3HAHHOMY
MPEJICTABICHUIO CTEPEOCTPOCHUS MOJIEKYJT OpraHMYeCKUX COeIMHEHUH, 3aBUCUMOCTH CBOMCTB U
PCaKIIMOHHON CHOCOOHOCTH OPraHMYECKUX COCIUHEHHH OT CTEpEeOCTPOCHHs, a TaKxke
BO3MOXXHOCTH HCIOJIb30BAaHUSl TEOPETUUECKUX 3HAHWM Ji IJIAHUPOBAHUS SKCIEpUMEHTa U
00CYX/IEHUS €r0 pe3yJbTaToB, CIOCOOHOCTH CaMOCTOSITEIBHO NMPHOOPETATh 3HAHUS, IPUBIICKAs
COBpPEMEHHbIE HCTOUYHUKH HH(OPMALINH.

4. KOMITETEHIN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHU A

Komnereniuu NHaukaTopsl Pe3ynbrarel 00ydeHust
IK-1. [K-1. U-1. | 3naer: KaTeropuu MPECTABICHUS
Bri6upaet CTEPEOCTPOCHUS  OPraHUYECKUX  COCJIMHEHUH,
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CnocobeHn
BBIOMpATh u
HCIIOJIb30BaTh
TEXHUYECKHE
CPEIICTBA ¥ METOJIbI
HUCIIBITAaHUN TS
pelIeHus
HCCIEI0BATENLCKAX
3aJ]a4 XUMHUYECKOM
HAIPaBIEHHOCTH,
[MOCTaBJICHHBIX
CIIEIINATMCTOM
Ooitee BBICOKO#
KBaJIM(pUKAITIH

TEXHUYECKHE
CpencTBa u
METO/IBI
HUCIILITAaHUN
Habopa
UMCIOIINXCS) TS
perIeHus
IIOCTaBJIEHHBIX
3aJ1ad4, TOTOBHUT
00BEKTHI
HCCJIEIOBAHUS

(u3

CIIOCOOBI rpaguIecKoro MPECTABICHUSA
CTEpPEOCTPOEHUS, BUBI U30MEPUHU OPraHUYECKUX
COCILHHGHI/IfI, BO3MOXHOCTb HX CYICCTBOBAHUSA
Ui JaHHOTO  COEQUHEHUs,  3aBUCUMOCTh
PEaKIIMOHHON CITOCOOHOCTH OT CTEPEOCTPOCHUS;
Ywmeer: ONPEACIIATH KOH(UTYpaIHIO u
KOH(OPMAaIMOHHBIE OCOOEHHOCTH OPTaHWYCCKUX
MOJIEKYJI, TPEACTaBIIATh CTPOCHUE MOJEKYI B
pasindHoM MOJCIBHOM OIIMCaHWHU, HNPUMCHATH
AKCIIEPUMEHTAJIbHBIE METOABl [JIs1 YCTAHOBJICHUS
CTEPEOCTPOEHUS  OpPraHUYECKUX  COCIUHECHUH,
OCYILIECTBIIATh ~ MOATOTOBKY W  IIPOBEACHHE
SKCIICPUMCHTAJIbHBIX I/ICCHGI{OBaHI/Iﬁ 10 SaﬂaHHOﬁ
METOAMKE, 00paboTKy pe3yabTaToOB
OKCIICPUMCHTA, B TOM YHUCJIC C IPHBJICYCHHUEM
WH(GOPMALMOHHBIX 0a3 JaHHBIX, MOATOTOBKY
oTyeTa O BBINOJHEHHONW paboTe, NPUMEHSTH
METOABbl MOJEIUPOBAHUS  TEOPETUUECKOTO0 U
SKCIICPUMCHTAJIBHOT'O UCCIICOOBAaHMA

Brageer: HaBpIKaMU XUMHUYECKOTO 3KCIIEPUMEHTA,
OCHOBHbBIMH AHAJIIUTUYCCKUMHN METOJaMU
UCCIEAOBAaHUS  CTEPEOCTPOCHHUS]  XUMHYECKUX
BEILIECTB U PEAKIUN

5. I[TPOI'PAMMA JJUCHUTUIMHBI

HasBanue teMnl

KpaTkoe copepxanue TeMbl (BOIPOCHI TEMbI)

1. IIpeamer crepeoxumuu. Onruyeckas
AKTUBHOCTb MU XHUPAJIBHOCTD. ToueuHsle

IpyNIbl CHMMETPHUH.

1.1. [Ipeamer  crepeoXUMHH. [Tpobnema
MPOCTPAHCTBEHHOM A30MEPUMU.
[IpocTpancTBeHHOE cTpoeHue. CTepeon3zoMepus.

1.2. Cratnueckas U AMHAMUYECKAsl CTEPEOXUMUSI.
1.3. Onruyeckass akTUBHOCTh M XHPAJIbHOCTD.
OU3NYECKUE MPUYHUHBI ONTHYECKOW AKTUBHOCTH.
3aBUCHMOCTh  yIVIa  BpAIlEHHUS  IUIOCKOCTH
MOJISIPU3ALUU TUIOCKOMOJISIPU30BAHHOTO CBETA OT
YCIIOBUM 3KCIIEPUMEHTA.

1.4. Onruuecku aKTUBHBIC BEIIlECTBA.
Knaccudukammst OINTHYECKHU AKTHBHBIX
COCIUHECHMI.

1.5.  Onrtuueckas aKTUBHOCTh  KPHUCTAJIOB.

OnTtuueckue aHTUNOABL. 1.6. AcuMMeETpUYHBIE,
JUCCUMETPUYHBIE U CHMMETPUUYHBIE MOJIEKYJIBI.
1.7. XupanbHOCTh. XUpalbHbIE OOHEKTHI.

1.8. DHanTuomepsl. Paiemarsl.

1.9. Toueunsle rpynmel cumMmerpuu. Omnepanus
CUMMETPUU U 3JIEMEHT CUMMETPHH.

1.10. CoOcTBenHas oChb BpalICHUSI.
HecoOctBennass ock  Bpamenuss. [lmockocts
cummerpun. llentp uuBepcuu. ToxznecTBeHHOE
npeoOpa3oBaHue.

1.11.  Knaccubukanus  TOUEYHBIX  TPYIIII
cuMMeTpuu. TUIIBI TOYEUHBIX TPYII CUMMETPHUH.




1.12. HeakcuanbHHUM TUI TOYEUHBIX TPYMIL.

1.13. Ocobble TPYIIIBI CUMMETpPHHU.
Hunuaapuyeckas, KOHUYECKast, TETpadipuuecKas,
OKTa3ipuyeckas, MKOCa3ApuyecKas u

cepuueckas TpyIbsl CAMMETPHH.

1.14. AxcuanpHble TpyMNIbL.

1.14. vz apanpHas TpyMnna CUMMETPUH.

1.15. Toueunblie TPYIIIbI CUMMETpUU
YEeTHIPEXKOOPAMHUPOBAHHBIX ~ MHpPaMUAAIBHBIX
LIEHTPOB.

1.16. AIroput™M yCTaHOBJIEHHSI TOUEYHBIX TPYIIII
CUMMETpPHH.

1.17. TodyeuHsle rpynnbl CHMMETPUH XUPATbHBIX U
axupajgbHbIX MoJieKyJl. Kputepuil XxupanbHOCTH.
1.18. Tunsl XMpanbHOCTH.

1.19. LentpanpHas XUPATBHOCTb.
ACHMMETPHUYHBIN LIEHTP.

1.20. AkcuanpHas XUPAIbHOCTh. XUPAIBHOCTU B
aJICHAX. XHpanbHOCTh TU(EHUIIOB.
ATponouzomepus.

1.21. IlnanapHas XMpanbHOCTh. XHPAIbHOCTh
apeHOBBIX KOMIUIEKCOB KapOOHWJIOB METaJlIOB.
XuparbHOCTH PepporieHa.

1.22. CnupanbpHas XHPaJIbHOCTb. XHUPaIbHOCTH
CHUPOIUKIIOB.

1.23. XupanbHOCTH MaKpOLMKINYECKUX MOJIEKYIL.
XUpalbHOCTh ~ POTAKCAaHOB U KaTCHAHOB.
XUpagbHOCTH Y3JI0BBIX LIMKJIOAJIKAHOB

2. Kondopmamuu.  Koudwurypamum.
DHaHTHOMEPHI U TUACTEPEOMEPHI.

2.1. Kondopmarnmus. Kondopmep.
KondopmannonHsslii aHanus.

2.2. Koudpopmauuu »5TaHa, mpomaHa, OyTaHa.
Homenxknarypa UIOITAK.

2.3. DHepreTHyecKuii Oapbep KOH(POPMAIMOHHBIX
npeoOpa3oBaHuil. PenmynbCUBHO-TOMUHAHTHBIA U
aTTPAKTUBHO-OMWHAHTHBIN SHEPIreTHYECKUI
Oapwep.

2.4. Kondopmanuu HuKIOreKcaHa.

2.5. Kondopmaruu nupaHo3HbIX (HOpM yTiIeBOIOB.
2.6. Kondurypamms. Konduryparmonnas
CTaOUIIBHOCTb.

2.7. Ab6comortHas koH(puryparmus. [IpaBwmiia
[0CJIe10BaTEIbHOTO CTapIIMHCTBA Kana-
WNuronspa-Ilpenora.

2.8. OTHOCUTENbHASI KOHUTYpALHSL.

2.9. Ilpoekuus @uiepa.

2.10. HMHpekchl MOJEKyd C  LEHTpalIbHOM,
AKCHAJIBHOM U IUIAaHAPHOW XUPATBHOCTBIO.

2.11. Huknodansl.

2.12. WHpexkchl MOJEKyJl €O  CHHpaIbHOU
XUPAJIbHOCTBIO.
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2.13. 6- u m-/lnactepeoMepsl. T-TUACTEPEOMEPHBIC
KOH(Urypalyyu ajJKeHOB, a30METHHOB, OKCHMOB,
TUJIPpa30HOB, CEMUKapOa30HOB, AMUIOB.

2.14. Homenknarypa UIOITAK Z- u E-n3omepos.
[{nc- ¥ TpaHC-H30MeEpHI.

3. MeTozbl NOIYYEHHUS] CTEPEOU3OMEPOB.
OmnpeneneHue CTEPEOXUMHUYECKOTIO
CTPOEHUS OPraHMUECKUX COCTUHEHUIN

3.1. Meronsl yCTaHOBJECHUS KOH(DUTYpaLUU
XUpadbHBIX MOJIEKYd. 3.2. XUMHUYECKHE METOIbI
YCTQHOBJICHHUsI ~ KOHurypauuu. XuMUuecKas
KOppeJSIUsl TPH yCTAaHOBIICHHH KOH(HTYypaluy,
ee cyTb. CTaHIapThl B KOPPENSLUOHHBIX pAAaX
YTJIEBOJOB, BTOPHUYHBIX CIIHPTOB, aMHHOKHUCIIOT,
TEPIIEHOB U CTEPOUAOB, IueHuI0oB. OCHOBHBIE
TpeOOBaHUS K XUMUIECKUM KOPPEIISIIHSIM.

3.3. buoxumuyeckue METOAbl YCTAHOBIICHUS

KOH(HUTypaIHH.

34, YcraHoBleHUE OTHOCUTEIBbHOU
KOH(HUTypaIH C TOMOUIbIO (PU3NIECKIX METOIOB.
35. YcraHoBIECHUS OTHOCUTEIbHOM

KOHQUTypalii C TOMOIIBI0  XHUPONTHYECKUX
METOAOB. MeToabl  AMCIEepPCHH  ONTUYECKOTO
Bpamienusi ([1O00), kpyrooro nuxpousma (KI),
ynbpTpapuoneToBoit (Y®) cieKTpoCKONHH.

3.6. Meton SIMP. JlantanongHble KOMIUIEKCHI KaK
C/IBUTAIOILIME pPEareHTHI.

3.7.  PeHTreHOCTPYKTypHbIH  aHaiu3  JUIS
YCTAHOBJICHHS a0COJIIOTHOW KOH(PUTypaIHH.

3.8.  Metoasl  pasneneHuss ~ YHAHTHOMEPOB.
Onrtuyeckast YUCTOTa. DHAHTUOMEPHBIN U30BITOK.
3.9. PacmenneHue uepe3 AMacTEPeOMEpPHI Kak
METOJ pa3eieHUs YHAHTHOMEPOB.

3.10. PacuieruieHne 4yepe3  JIMAcTEPEOMEPHI
paniemMaToB KHcOT. [IpupoaHbie U cUHTETHYECKHE
OCHOBAHUS JJIs pa3Ae/eHUs palleMaToB KUCIIOT.
3.11. Pacumiennenue depe3  auMacTepeoMeEpbI
paniemMatoB oOcHOBaHMM. ONTHYECKH AaKTUBHBIC
KHCJIOTBI AJIs pa3fiefieHHs paleMaToB OCHOBaHUH.
3.12. PacuieruieHue 4Yepe3  JIMacTEPEeOMEpbI
paleMaToB, HE HUMEIOIUX OCHOBHBIX WU
KHUCJIOTHBIX ()yHKITHHA.

3.13. Xpowmarorpaduyeckoe U MEXaHHYECKOE
pacienjaeHe SHaHTHOMEPOB.

3.14. depMeHTAaTUBHOE paCIICIICHHE.

3.15. YcraHoBI€HHE ONTUYECKON YUCTOTHI.

3.16. TomusMm nuragnoB. neHTUUYHBIE WU
SKBUBAJICHTHBIC JIUTAH/bI. | OMOTOIIHBIE JIUTaHIBI.
JlMacTepeoTonHble  JIMTAHbI. CtpyKTypHO-
reTepOTONHbIC JIUTAH/Ibl. Y CTAaHOBJICHHE TONU3Ma
JIMTaH/IOB 110 3JIEMEHTaM CUMMETPUH.

3.17. Tomu3m mnoBepxHocTei. ['omoTOomnHBIE,
SHAHTUOTOIIHbIE u JMaCTEPEOTOINHbIE
MTOBEPXHOCTH.
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4. CtepeoXxuMHYECKHUE 3aKOHOMEPHOCTH
NPOTEKaHUs  XMMHUYECKMX  peakLuil.
ACHMMETPpUYECKUI CUHTE3

4.1. AcummeTpuyeckuil CHHTE3 Ha OCHOBE
KapOOHMJIBHBIX COEJUHEHUH. ACHUMMETpHUUYECKOe

BOCCTaHOBJICHUE KapOOHMIbHON TPYIIIIBIL.
ACUMMETPHUECKUIl CHHTE3 C MPOXHPAIbHBIMU
OHAHTHOTOIIHBIMH Kap6OHI/IJ'ILHI)IMI/I
COEMHEHUSIMH. AcuMMeTpHUecKoe

AIIKWINPOBAHUE KAPOOHUIIBHOM TPYMIIIHI.

4.2. JlnactepeoceleKTUBHUCTL cuHTe3a. [IpaBuiia
Kpama u [Ipenora. AcummMmerpruyeckast HHIyKIHS.
4.3. AcUMMETpPUYECKMH CHHTE€3 Ha OCHOBE
MPUCOEINHEHUSI K JBOMHOM CBSI3M AJKEHOB.
AcuMMeTpHuecKoe IMIpoOOpUpPOBaHUE AJTKEHOB.
4.4. ACMMMETpUYECKUI CUHTE3 aMUHOKHUCIIOT.
4.5. ACHMMETpPUYHBIM CHHTE3 B XUPAJIbHBIX
pPacTBOPUTEIISX.

4.6. « AGCOTIOTHBII» aCUMMETPUYECKUI CUHTE3.
4.7. AcuMMeTpHuuecKasl HHIYKIHS aKCHAIbHOU U
IUTAHAPHOW XMPATbHOCTH.

4.8. AcCHUMMETpUYHBIN KaTaJn3.
OHaHTUOCEIEKTUBHBIN KaTajau3 B ACHMMETPUYHOM
CUHTE3€. DHAHTHOCEIEKTUBHBIN KaTajlu3 B CHHTE3€
CIIMPTOB.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. ®dopma oOydeHHs — O4Hasl, Kypc — 3, ceMecTp — 5

Kommuectso yacoB

HanMeHOBAHIA pasIenon i TeM Jlexu. | Jlabop. | Ilpakt. | CPC+K | Beero
1. Ilpenmer crepeoxumun. OnTuyueckas
AKTUBHOCTb M XMPAIBHOCTb. TodeuHble 9 4 14 27
IpYMNIIbl CHMMETPHH.
2. Kondopmanumu. Konduryparmu. 3 4 14 26
DOHaHTHOMEPHI U IUACTEPEOMEPBI.
3. Meronpl MOJY4YEHHUS] CTEPEOU3OMEPOB.
Onpenenenne cTepEOXUMUIECKOIO CTPOCHHUS 9 4 14 27
OPraHNYeCKUX COCTMHEHUHN
4. CrepeoXxMMHUYECKHE 3aKOHOMEPHOCTHU
MIPOTEKAHUS XUMHYECKHUX peaxiuii. 8 5 15 28
AcuMMeTpHUYECKUI CUHTE3
HUTOI'O 3A KYPC 34 17 57 108

6.2. ®opma 00yUyeHUs1 — OYHO-3a04Has, Kypc — 4, cemecTp — 7

HaumenoBanus pa3aciioB U TEM

KoanyectBo yacos

Jlexn. | Jla6op. | Ilpakrt. | CPC+K | Beero

1. TIlpenmer crepeoxumun. OnTuyeckas

AKTUBHOCTh M XHUPAJIBHOCTh. TOUYeUHBIE 3 1 23 27

IPYIIIBI CAMMETPHH.

2. Kondopmanuu. Konduryparmu.

DHaHTHOMEPHI U AUACTEPEOMEPHI.




3. Metonpl MNOIY4YEHHUS] CTEPEOU3OMEPOB.
Onpenenenne cTepEOXUMUIECKOIO CTPOCHHUS 3 1 23 27
OPraHN4YeCKUX COCTMHEHUHN

4. CrepeoxuMu4ecKHEe 3aKOHOMEPHOCTH

MPOTEKaHUS XUMHYECKUX peaKkuui. 2 2 24 28
AcCHMMETPUYECKHUI CUHTE3
HUTOI'O 3A KYPC 10 5 93 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) LA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMNA

7.1.  KOHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1. 1. [Ilpeamer crepeoxumuu. [Ipobrema  NPOCTPAaHCTBEHHOM  H30MEpHH.
IIpocTpancTBeHHOE cTpoeHue. CtepeonzomMepusi. CTaTudecKkast 1 JMHAMHUYECKas CTEPEOXUMHMUS.

2. Onruueckass aKTHBHOCTb M XHUpaJbHOCTh. Du3nyeckue MNPUUYUHBI ONTUYECKOU
AKTUBHOCTH. 3aBHCHUMOCTh yTJia BpalleHUs IIOCKOCTHU MOJSPU3AILNH ITUIOCKONOISPU30BAHHOTO
CBETa OT YCJIOBUH 3KcniepuMenTa. ONTHYeCKH akTUBHBIE BenlecTBa. Knaccudukanus ontuiyecku
AKTUBHBIX coeHeHuH. OnTryeckas akTUBHOCTh KpUCTAIOB. ONITUYECKUE aHTUIIOBI.

3. AcUMMETpUYHbIE, NUCCUMETPUYHBIE M CHUMMETPHUYHBIE MOJIEKYJIbl. XHUPATbHOCTb.
XupanabHble 00BEKTHI. JHAHTHOMEDHI. Pariemarsl.

4. Toueunble Tpynmnbel cuMMmeTpuu. Omepanus CUMMETPUU U DJIEMEHT CUMMETPHUHU.
DJIEMEHThl CHMMETPHHU.

5. CoOcTBeHHAs: OCh CUMMETPHH.

6. HecoOGcTBeHHAs OCh CHUMMETPHH.

7. II1OCKOCTh CUMMETPHH.

8. LleHTp MHBEpCHUU.

9. ToxecTBeHHOE MTpeodpa3zoBaHue.

10. Knaccudukanys TOYSUHBIX TPYIIIT CHMMETPUH. THITBI TOYCYHBIX TPYII CUMMETPHH.

11. HeakcuanbHui TN TOYEUHBIX TPYIIIL.

12. HummHapudeckas rpymnna CHMMETPUH.

13. lusapanbHast rpyIna CAMMETPUH.

14. OcoOble rpymnIbl CHMMETPHUH. TeTpadipudecKkas, OKTadApudecKas, HKOCadIpruaecKas
U cepuyeckasi TpyImibl CAMMETPUH.

15. ToueuHble TpyNmbl CUMMETPUU YETHIPEXKOOPAUHUPOBAHHBIX MUPAMHIATBHBIX
LHEHTPOB. AJITCOPUTM YCTAHOBJICHUS] TOUYEUHBIX TPy CUMMETPHUHU.

16. TodeuHble TPyNIIBI CUMMETPUHM XUPAIbHBIX W aXHpPAJIbHBIX MoyieKyd. Kputepuit
XUPAIBHOCTH.

Paznen 2

17. Tunel xupaneHoCTH. LleHTpanbHast XUpanbHOCTh. ACUMMETPUYHBINA LEHTP.

18. AkcuanbHasi XMpaJIbHOCTb. THUI XMPAJIBHOCTU B aJlJIeHaX. XUPAIbHOCTh TU(EHHUIIOB.
ATpornonzomepus.

19. IlnaHapHast XUpPaJbHOCTb. XHPAJIbHOCTh AaPEHOBBIX KOMIUIEKCOB KapOOHHJIOB
MeTanIoB. XupanbHOCTh (hepporieHa.

20. CriupanpHas XUPaJIbHOCTb. XHUPAIbHOCTh CIIMPOLIMKIIOB.

21. XupanbHOCTH MAaKpOLMKIMYECKUX MOJIEKYJ. XUPAJIbHOCTh POTAKCAHOB U KATEHAHOB.
XUpaJIbHOCTH y3JI0BBIX LIMKJIOAJIKAHOB.

22. Kondopmarus. Kondopmep. Kondopmanmonnsiii ananu3. Kondopmarmum stana,
nponaHa, Oyrana. Homenxiatypa MHIOITAK. Dnepretnueckuil 6aprep KoH(pOpMalMOHHBIX
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npeoOpa3oBaHuii. PemynbCUBHO-IOMUHAHTHBIN U aTTPAKTUBHO-JIOMUHAHTHBIA SHEPrEeTUUCCKUN
Oapbep.

23. Kondopmamum 1ukiorekcana. Kondopmaruu NTUpaHO3HBIX (OPM  YTIIICBOJOB.
Kongurypanus. Kondurypanumonnas ctabuabHOCTb.

24. AbcomotHas koHburypamus. IlpaBuma Kana-Unrompna-Ilpenora. IlpaBuma
[OCJIEI0BATENbHOIO cTapuiMHcTBA. OTHOcuTenbHass KoHburypamus. Ilpoexnus ®urmepa.
WNHnekchl MOJIEKYJ ¢ IEHTPAIBHOM, aKCHaIbHOW M IUIAHAPHOM XHPATBHOCTHIO. [lWKiodaHBb.
MHaexcel MOJIEKY CO CIIMPAIbHON XUPAJIBHOCTBIO.

25. o- u m-JlnacTepeoMepbl. T-aHacTepeOMEpHBIE KOH(PUTYPAIIUN aTKEHOB, a30METHHOB,
OKCHMOB, TH/Ipa30HOB, ceMukapOa3oHoB, amuoB. Homenknatypa UIOIIAK. Z - u E-uzomepsr.
[{uc- 1 TpaHCc-U30MEPBL.

Paznen 3

26. Metoapl yCTaHOBJIECHUS KOH(MUTYpAIIMH XUPATBHBIX MOJEKYJI. XUMUYECKHE METO/bI
YCTaHOBJICHHSI KOH(MUTYpauu. XUMUYeCKasi KOPPEIsIus Py YCTAaHOBJICHUN KOH(PHUTYpaInu, ee
cyTb. CTaHIapThl B KOPPEISIUOHHBIX PSAAaX YIJIEBOJOB, BTOPUYHBIX CIIUPTOB, aMUHOKHUCIIOT,
TEPIICHOB U CTEPOUIOB, MU eHIIOB. OCHOBHBIE TPEOOBAHMS K XUMHYECKIM KOPPEISAIIUSIM.

27. BuoXxuMU4ecKue METOAbl YCTAaHOBJICHUS KOH(MUTYpAITIH.

28. YcraHOBIIEHHS] OTHOCHTENBHOW KOH(PHUTYpanuu ¢ TOMOIIbI0 (PU3HMYECKUX METOJIOB.
YcTaHOBNIEHUS! OTHOCUTEIHHONW KOH(PUTYPALIUU C TTIOMOIIBIO XUPONTUIECKIUX METOJ0B. MeTo bl
mucriepcun ontudeckoro Bpamenus ([0OO0), kpyrooro nuxpomsma (KJI), ynerpaduoneToBoii
(Y®) cnekrpockonuu. Meron SIMP. JlanTaHou HbBIE KOMIUIEKCH KaK CABUTAIOIINE PEAreHTHI.
PenTreHocTpyKTYpHBIH aHaIH3 IS yCTAaHOBICHHUS a0COIOTHOW KOH(PHUTYpaIHH.

29. Meroasl paszneneHus HHAHTUOMEpPOB. OnTUyYeckas YHCTOTa. DHAHTUOMEPHBIN
u30bITOK. Pacieruienue yepes AuactepeoMepsl Kak METO/1 Pa3/ieIeHUs] SHAHTHOMEPOB.

30. Pacmensienue yepe3 aAuacTepeoMephbl pareMaroB KucCHIOT. [lpupoansie u
CUHTETHUYECKHE OCHOBBI JUIsl pa3/IeIeHNs palleMaToB KUCIIOT.

31. Pacuieniienue yepes3 aguacTepeoMepbl paleMaToB OCHOBaHUN. ONTHYECKU aKTUBHBIE
KHUCJIOTHI JIJIs1 pa3ieJIeHHs] palleMaToOB OCHOBAHUM.

32. PacmierieHue yepe3 IHMACTEPEOMEPHI palleMaToOB, HE HMEIOIIMX OCHOBHBIX WU
KHCJIOTHBIX (DyHKITHHA.

33. Xpomarorpaduueckoe U  MEXaHHYECKOE  paCHICIUICHUE  DHAHTHOMEPOB.
DepMEHTATUBHOE PACILEILICHUE. Y CTAHOBJICHUE ONITUYECKOU YUCTOTBI.

Pasnen 4

34. Tonusm. Knaccudukarnus nurasoB. VaeHTUYHBIC WM SKBUBAJICHTHBIC JIUTAHJIBI.
l'omoronubie nurannael. Jluactepeoronubie duranjbl. CTPYKTYpHO-F€TEPOTONHBIE JUTAHJIBI.
VYcraHoBIEHNE TOMU3MA JIUTAH/IOB 10 JIEMEHTAM CUMMETPHH.

35.Tonu3m mnoBepxHOCTEH. ['OMOTONHBIE, SHAHTUOTONMHBIE M JAMACTEPEOTONHbBIC
MTOBEPXHOCTH.

36. AcumMmeTpUYeCKMH  CHHTE3 Ha  OCHOBE  KApOOHWUIBHBIX  COCIUHEHUH.
AcHMMeTpHYECKOE BOCCTAHOBJIEHNE KapOOHUIBHON TPYIIIIHI.

37. AcuMMeTpUYeCcKHil CHHTE3 C MPOXUPAITBHBIMU IHAHTUOTOIHBIMH KapOOHHIEHBIMH
COETMHEHUSIMU. AcuMMETpHYECKOe AJKAJIMPOBAHUE KapOOHUIBHON TPYIIIBIL.
JuacrepeoceneKTUBHUCTh CUHTE3A.

38. [IpaBuna Kpama u IIpenora. Acummerpuueckas HHAYKIIHS.

39. AcMMMETpPUUYECKUN CHUHTE3 Ha OCHOBE IPUCOEIMHEHUS K JBOMHOM CBA3M aJKEHOB.
AcuMMeTpHryYecKoe ruipodoprupoBaHIE AJTKEHOB.

40. AcuMMeTpUUYECKUI CUHTE3 aMUHOKHCIIOT.

41. AcuMMETpPUYECKHH CHHTE3 B XHPAJIbHBIX PACTBOPUTEISAX. «AOCOITIOTHBIN
aCUMMETPUYECKUN CHHTE3.

42. AcummeTpudeckas MHIYKIUS aKCUAJIbHOW Y MJIAHAPHOW XHUPAJTbHOCTH.
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43. AcumMeTpUYeCKUN KaTajau3. DHAHTHOCEIEKTUBHBIM KaTajlu3 B aCUMMETPUYHOM
CUHTE3€. DHAHTHOCEJIEKTUBHBIN KaTaJau3 B CUHTE3€ CIIUPTOB.

7.2.  Tembl NTUCbMEHHBIX PAOOT (THUIIBI 33/1a4)
OO0pazen uHauBHAYaabHOro 3aganusa no teme «Konpopmanuu. Kondpurypanmu.
JHAHTHOMEPHI U IUACTEPeOMepPbI»
YCcTaHOBUTE THUIN XHPAITBHOCTH W ONpEAeNuTe KOH(UTypaunoHHble HHACKCH (R/S)
COEeIMHEHUI:

i 3. Cl Cl
' Cl CICl Cl
gL cl .o cl
’/”‘:'e—t‘\ Cl N Cl
71N Cl
’/\i/ Cl
Cl
_CH; 7 Cl
4. 6 HOOC _CeHs
~COOH /C:C:C\
/Mn\ CH3 H
‘CO
co” b,
“ > CH,CH
9. Br. oCH;
7 ><_ 8 NY \C=C=C/
/
_ CH; \H
O-C-CH; 0
10. o) 1. ' O 12. <
Chrom "
Mn
Cr. / \ ™
\\ \CO
co” \ o €O to
13. 14. NO,CH; 15.
O Q0 O~
Me Br O A\ Me H
Cl SO;H
H H
B CH,COO
16. 17. ‘O 18. H H
COOH —
Mé COOH
“CH3
Cr\ CH3
e g
CO
co” 4o

7.3.  Obpazeln sK3aMEHALIMOHHOTO OHIeTa
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®Broy BO «IOHEIKHUII TOCYJAPCTBEHHbBII YHUBEPCUTET»

XuMudeckuit paKynbTeT

Hamnpanenue noaroToBKHU: 04.03.01 Xumusn
[Ipoduns: Xumus
[TporpamMmMa moAroTOBKHU: Ilpozpamma 6axanaspuama
CemecTtp 5
VYyeOHas AuCUUITITHHA Cmepeoxumusn
BUJIET Ne 1
1. N3o0pazure koH(popManuu o-IHaHO-O-PopMIII-B,3-TuMeTHIITaHa B BUAC

¢dopmyn Hpromena. Ykaxurte Hanbojee cTaOMiIbHbIE KOH(POpPMAUU M HecTaOuIbHbIE KOH(pOP-
Manuu. HazoBute ux nmo Homenkinatype MIOITAK. ¥YcranoBuTe ToueuHble TPyIITbl CHMMETPHH.

2. N3obpasure Z- wu E-uzomepsl s o-IIMaHO-OL,-TUITHII-B-METHIATHIICHA.
VYkaxwure, €CIi BO3MOXKHO, IFC- i TPAHC-H30MEPHI.

3. Mornekyny MeTHIITUIAMHHOMETHITHAPOKCUMETHIIMETaHA H300pa3uTe B BUJC
NEePCHEKTHBHUX (OPMYIT U MPOSKIMOHHBIX Popmyn Pummepa. HazoBute ux B TepmuHax R-, S-
HOMEHKJIATyPBI

4. Omnpenenute, Kakue COCNUHEHHS SIBIIIOTCS ~ XHPAJIBbHBIMH, KOJIUYECTBO
CTEpEOM30MEPOB U TOMU3M aTOMOB BOJOPOJIa B COCIMHEHUSX (TOMOTOMHbBIE, TUACTEPEOTOIHBIE,
YHAHTHOTOITHBIC):

Cl Cl CH,OH
a) 0) H,C- (IZH -CH,-CH, B) H—— OH
H H NH, H——H
CH,OH
H H,
5. [IpuBenuTe CTPYKTYypy NPEUMYIIECTBEHHO OOpa3yloUIErocs auacrepeomMepa c

HCIIOJIb30BAHUCM IIpaBuUJIa Hpenora:

O
Ph H_ 4 C(CH)),
0] + PhMgBr
0 CH,

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mras oleHKa 3HaHWKM OOYYaIOIIUXCS MO JUCHMIUIMHE TpoBoautTces mo 100-6ammpHOM
[IKaJI€ MCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOimie Huxe. OpraHu3alioHHO-y4eOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHH,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX W TMPAKTUYCCKUX 3aHATHH (ydacThe B OOCYKIEHHUH TEKYIIEro W
MPOHICHHOTO MaTepuana, peleHre 3aaad 1 T.11. ).

MakcumanbHOE
KOJINYECTBO 0AJIJIOB
Tema 1 —tema 4 | BeimosiHeHHE 1Ta0OPAaTOPHBIX padOT 10

Howmepa pa3nenos Bunsl pabot
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CamocrositenpHas pabora 10
KontposbHble paboThl 30
UTOI'O 50
DK3aMeH 50
OOt UTOT 3a cCEMECTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

O1nieHKa 1o mATHOAUIHLHOM IIKaJIe
KoanuecrBo 6annos "
s 100 ECTS | DOxzameHn, nuddepeHiupoBaHHBIM 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TCHO
70-74 D 3a4TCHO
60-69 E YAOBJIETBOPUTEIHHO SAUTeHO
35-59 FX HE 3a4TEHO

034 F HEYJOBJICTBOPUTEIHHO He 3a9TeHO

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA IAJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJINM/IOB

B xone peanuzanyy JUCHMITIIMHBI UCIIOJIB3YIOTCS CIEAYIOLINE TOMOJIHUTEIbHBIE METO/IbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTalu 00yJyaromuxcs B
3aBUCUMOCTH OT UX MHAMBHUIYaIbHBIX OCOOEHHOCTEMH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- JEKIMH O(hOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOIO C HOMOILBIO
KOMITBIOTEpA CO CIEIMATN3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUeHUEM;

- IVl BBINOJHEHUS  3aJaHusi 1pU  HEOOXOAMMOCTH  IPENOCTaBIISAETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHUs OPOPMIISIOTCS YBEIIMUCHHBIM HIPUPTOM.

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIMH OQOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3a]aHNs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (hopMe;

— 9K3aMEH TPOBOJUTCA B MHUCHBMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBesieHUE B (hOpMe TECTUPOBAHHUS.

3) JUISL JIULL C HAPYIICHUSIMU OIIOPHO-/IBUTATEIHHOTO alllapara:

- JEKIMH O(hOPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYITHOIO C HOMOILBIO
KOMITBIOTEpA CO CIEIMATU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIICUeHUEM;

- MUCbMEHHBIE 3aJaHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHON
dbopme Ha KOMIIBIOTEpE.

ITpu HEOO6XOIMMOCTH TpelycMaTPUBAETCsl yBEIMUEHUE BPEMEHH /IS TOATOTOBKH OTBETA.

[Iponenypa  mpoBeleHHsS  NPOMEXKYTOYHOW  arTecTallidl Uil OOyYaroImuxcs
yCTAHABIMBAaETCSI C Y4YETOM MX HMHIUMBUAYAIBHBIX TMCUXO(U3MYECKHMX OCOOEHHOCTEH.
[IpomexxyTodHast aTTeCTaus MOXKET MTPOBOIUTHCS B HECKOJIBKO JTAIOB.

IIpoBeneHue mpoueaypbl OLEHUBaHHUA pPE3yJbTaTOB OOyYEHHUs JOIMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAILMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHer nmns kaxkmoro oOydwaromerocst B (opMax, aJanTUPOBAaHHBIX K OTPAaHUYCHUSM HUX
3JI0pOBbsI U BOCTIPUSITHSL UHPOPMALIUU:
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1) JUTSL CIIENBIX U CTIa00BUIAIIMX:

— B IICUATHON (JOpME yBEITUUCHHBIM IIpU(TOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHMX U CIa00CTBIIIAIINX

- B IIEYAaTHOH (opme;

— B (hopMe IIIEKTPOHHOTO JOKYMCHTA.

3) 111 00YYaroIUXCsl C HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO aIlapara:
— B IICUaTHOU opme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O ITPOLECCA

VY4yeOHble 3aHATUS MPOBOJATCS Ha xumudeckoM (akynbrere HoHI'Y (r. [lonenk, yi.
[Mopca, 17a). JIekrOHHBIE 3aHATHS TPOBOASTCS B ayIMTOPUH, OCHAIIEHHON MYyJIbTUMEIUITHON
TEXHUKOM M Jockoi. Bo Bpems Jekuuii cTyJIeHTaM Takxke Mpeajgaraercs paboTatb co
[IApOCTEPKHEBBIMU MOJIETSIMU OpraHundeckux coennHenuil Crroapta-bpurieba, paznaTouHbiM
JIEMOHCTPAIIMOHHBIM MaTepHalloM, a TaKKe CTepPeOXUMHUYECKUMH atiacamu. JlaGopaTopHble
3aHSATHUS TMPOBOIATCS B J1IAOOpaTOpHM, COJEpKalleil HeoOXoAMMOe JUIsl BBIIOJHEHUs padoT
obopynoBanue. B nocryne umerorcs:

. IIepcoHabHBIN KOMITBIOTED

MynpTUMEAUIHBIN TPOEKTOP

Pedpakromerp AGGe

Y®-cnektpodoromerp

Wndpakpacusiii ciekrpomerp UR-10 (I'Y UIHOOY um. JI.M. JIuTBHHEHKO)

SAMP-cnextpomerp Bruker 400 MHz (I'Y UH®OVY um. JI.M. JIuTBUHEHKO)

BonpoctpyiiHblii 1 MaCJIsIHBINA HACOCHI

TexHOXMMHUYECKHE BECHI

AHaJIUTUYECKHE BECHI

Huctrgarop

Kommekt cnenuanbHOM XUMUYECKOU MOCYIbI

PeakTuBbl

Habop crepeomopeneit
Jlig caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHI
HayuHoii On61moTekn YHUBEPCUTETA U IPYTHUX JEKTPOHHBIX OMOINOTEYHbIX 0623 JTaHHBIX.

OOyuJatonyiecss HWMEIOT BO3MOXHOCTh — HCIIOJIb30BaTh  y4eOHbIE MaTepHallbl  I10
JTUCLUIUIMHE, pa3MELIeHHble B O0JIAYHOM XpaHWIWIe YyHuBepcutera. [Ipu u3yueHuu
JTUCHUTUTMHBL TIPUMEHSIOTCST AJIGKTPOHHOE OOY4YeHHWE M IHCTAaHIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  MIaTGOpMbl  JAWCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIIICTCSl TEKYIIMI KOHTPOJb 3HAaHMH OOydYaromUXcs Ha OCHOBE TECTUPOBAaHUS U
IIPOBEPKHU PE3YJIbTATOB CAMOCTOSTEIBHON paOOTHI.

1. PEKOMEHAYEMAS JINTEPATYPA

11.1. Ocnoenaa numepamypa

1. baxtun C. I'. OcHoBbl crepeoxumun: yuyebnoe nocodue / C. I'. baxtun, M. A.
CunensuukoBa, T. I'. Tropuna. — Joneuk: ['OY BIIO «louHY», 2020. — 123 c.
2. Wnuen 3. OcHoBel crepeoxumun / O. Unuen ; [lep. ¢ anri. B. M. JleMbssHOBHY, O]

pen. B. M. Tloramnoga. - 2-e uzn. - M. : bunom. JIa6. 3nanuit, 2005. - 119 c.
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3. bakcron II. P. BBefeHue B CTepeOXUMHIO OPraHUYECKUX COCIMHEHUM: OT METaHa
1o makpomosekyn / I. P. bakcton, C.M. Pobeptc ; Ilep. ¢ anrn. B. M. JlembsiHoBHY. - M. : Mup,
2005.-311c.

11.2. Jlononnumenvnaa numepamypa

1. Wnuen 3. OcHOBBI cTepeoxuMud : nep. ¢ anri. B. M. JlembsHoBuu / O. WUnuen ;
nox pexa. B. M. Iloranosa. - Mocksa : Mup, 1971. - 108 c.

2. [Toranmor B. M. Ctepeoxumus : yue0. mocoOue i CTyACHTOB XUM. CIEIl. YH-TOB /
B. M. IloTanos. - 2-e u3a. - M. : Xumus, 1988.

3. Nmuen D. Crepeoxumus coenuHenuit yriepona / D. Wmuen ; nep. ¢ aarn. JI. C.
HUcaesoii, B. 1. Cokomnoga ; nox pea. B. M. Iloranosa. - Mocksa : Mup, 1965.

12. NHOPOPMAIIMOHHLIE PECYPCHI

1. HaunuonanbHas 3JIEKTPOHHAs OndbanoTeKa (HOB): dbenepanpHas
rocynapcTBeHHass MH(popManmoHHas cuctema / MunuctepctBo Kysnbryper PD; Poccuiickast
rocymaapcTBeHHas oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOparmeHus:

01.09.2023). — Pesxxum noctymna: cBOOOAHBIN, moanucka. Heo6xoanma ycTaHOBKA MPOTrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTtyma: st aBTOPU3OB.
IoJIb30BaTeNeN. —T€KCT: JIIEKTPOHHBIN.

3. Hayunast snextponHast OubOmmoreka «KuGepJleHumHka»: caiit / Accomnmammus
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «JlaHb»: [caiit]. - URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: Ajis aBTOPU3OB.
nosb3oBaTenel. — TeKCT: JIeKTPOHHBIM.

5. IBC KOpaiit: snekTpoHHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

6. DyekTpoHHO-0nOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOHBIN. — TeKCT: 3MeKTPOHHBIN.

7. DJeKTPoHHBI KaTajgor Haydunoit Ombmmorekm Jlonl'Y: pasmen caiita / HbB
Houl'Y. — Texct: snextponusiii // DbC {onl'Y: caifr. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 01.09.2023). — Pexxum noctyna: MOUCK CBOOOIHBIN, 3JIEKTPOHHBIE JOKYMEHTBI
— 11 mosk3oBarenei Jonl'Y.

8. daexTponnblii apxuB Jloul'Y: pa3aen caiita/ Hb IoHI Y. — TekcT: 37€KTpOHHBIN
// OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOO/IHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munen3us oY Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark 11 Beicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzuun GPL, Apache,
BSD nst cB000THOTO TIPOTPaMMHOTO 00ECTICUCHHS ).



