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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. CnocoGeH aHaJIM3UPOBATH M UHTEPIIPETUPOBATH PE3YIIBTAThl XUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. Cnnoco0OeH MpoBOAUTH CHHTE3, aHAIIN3, U3YUYCHHE CTPYKTYPHI U CBOWCTB BEIIECTB
Y MaTEepUaJIOB, UCCIIE0OBATh MPOLIECCHI C UX YUACTUEM;

[IK-1. CnocobeH miaHupoBaTh pabOTy W BBIOMpPATh aJEKBAaTHBIE METOJbl PEIICHUS
Hay4YHO-KCCIIEI0BATENbCKUX 33/1a4 B BEIOpaHHOW 00JaCTH XUMUHU, XUMUYECKON TEXHOJIOTHUH WIN
CMEXHBIX C XMMHEH HayKax.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETCHIIUM:

POOIIK 1.1 3Haer TeopeTnyeckre OCHOBbI HEOPraHMYECKOM, OpraHu4ecKoM, pu3andeckon
U QHAIUTUYECKOW XUMHH, MPUMEHSET UX MPHU pelIeHUH MpOo(ecCHOHANBHBIX 3a/ad B JAPYTUX
001acTIX XUMHUH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJILTATHI
SKCHEPUMEHTOB M PACUYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAHHUEM TEOPETHUECKHX OCHOB
TPaJIMLIMOHHBIX U HOBBIX Pa3/ielIOB XUMHUH

POOIIK 1.3 ¥Ymeer rpaMoTHO QOpMYIHPOBATh 3aKIIOYEHUS U BBIBOJBI 110 pe3yjibTaTaM
paboThI

POOIIK 2.1 3naeT ctaHgapTHBIE PUEMBI U ONEPALUH, HCIOJIb3YEMbIE MTPU MOIYYEHUN
BEILIECTB HEOPTAHUYECKOW M OPTaHUYECKON MTPUPOBI

POOIIK 2.2 3Haer TeOpeTHYECKHE OCHOBBI METOJIOB HM3YUYEHHsI COCTaBa, CTPYKTYpPbI U
CBOICTB /17151 TpaMOTHOT'O BBIOOpa METOa UCCIIeI0BAaHUS

POOIIK 2.3 VYmMeer mnpoBOOUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITNOJIHATE CTAHJAPTHBIC OMNEpalUu Ul ONpEAEIEeHUs XMMHUYECKOro M (pa3oBOro cocrasa
BEIIECTB U MaTEPUAJIOB, a TAK)KE HCIIOJIb30BaTh CEPUIHOE HAyYHOE 000pyI0BaHUE AJIs U3YUEHUS
UX CBOWCTB

POIIK 1.2 YMmeer BBIOMpATh SKCIIEPUMEHTAIBHBIE M PACYCTHO-TCOPETHUCCKUE METOJIbI
pEILIEeHNs MOCTaBICHHOM 3aJa4d, UCIIONB3Ysl TOCTHKEHHUSI COBPEMEHHOM XMMUYECKOW HAYKH, U
UCXOJIs U3 UMEIOIUXCS, MaTepUaIbHbIX, HH(MOPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 3aga4uy 0CBOCHHSA JUCIHHUILINHDI

- OcBouth KIacCU(PHUKAIMIO, CTPYKTYPhI, H30MEPUI0 W HOMEHKIIATYpPYy, KJIaCChI
OpPraHUYECKUX BEIECTB, UX CBOWCTBA U PEAKIIMOHHYIO CTIOCOOHOCTb.

- HayuuThca miaHupoBaTh M HPOBOAUTH OPraHUYECKUN CHUHTE3, MPUMEHATh METOJIbI
OYHCTKH, IPOCTEHIIICH HACHTU(PUKALIMKA U aHAJIW3a YUCTOTHI ITOJTYUYEHHOTO MTPOTyKTa.

- Tlomyunts 0a3oBble 3HAaHWA 1O BAXHEHIIMM TIpUEMaM CHHTE3a, a TaKxKe
WHCTPYMEHTAJIBHBIM MeToJaM (U3UKO-XMMHUYECKOTO aHajin3a OPraHu4eCKHX COCAHMHECHHIA,
KOTOpbIe OyZeT BO3MOXKHO IPUMEHSTh IOCIE€ OCBOEHHUS JOMOJIHHUTEIbHBIX CHEIUAIbHBIX
KOMIIETEHIIUH.

3. MecTo IUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucuunnuna otHocutes k brioky 1 «/luctumnuna (Mogynm)y.
JlucuuminHa OTHOCUTCA K 00s13aTeNIbHOM YacTH 00pa30BaTENbHON MPOTPaAMMBIL.

4. CemecTp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTANMYU MO TUCIUIIHHE

UYeTBepThlii cEMeCTp, 3a4eT
IIars1ii cemectp, 3a4eT
[Iats1ii ceMecTp, 3K3aMeEH
IlTecroii cemectp, 3a4eT
[TecTon cemectp, 3K3aMEH



5. Bxoanble Tpeﬁonaﬂnﬂ AJIsl OCBOCHUSA JTUCHHUIVIMHBI

JUisi  yCHEIIHOr0 OCBOEHHS JUCHUIUIMHBI TPeOYIOTCS pe3yibTaTbhl OOydeHHUs I10
CIICAYIOIIMM JUCIUIUIMHAM: 00s3aTeIbHON YacTd (HEOpraHWYecKass XHUMHs, aHAJIUTHYCCKas
XUMHS), a TakkKe IUCIUIUIMHAMU O00S3aTeNhbHON YacTH o0menpodeccHoHaIbHOro OJoKa
MaTeMaTUYeCKUI aHau3, PU3KMKa U CTPOCHUE BEIICCTBA.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO6mast TpyJ0€MKOCTh JUCIHUIUIMHBI coCcTaBisieT 19 3.e., 684 1acoB, U3 KOTOPHIX:
-nexuuu: 136 4.
-naboparopusie: 128 4.
-npaktuyeckue 3aHaTus: 80 4.
B TOM YHCJIE IpaKkTH4ecKast moarotopka: 208 4.
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONPEAEIeH YUeOHBIM IJIAHOM.

8. Conep:xanue IMCUUIINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BBEJIEHUE.
Oprannuyeckass XUMUSL U €€ MECTO CPEeIM JIPYTMX XMMHYECKUX IWUCLHMIUIAH, CBSI3b C OPYTUMU
HaykaMmH. OpraHu4ecKue COeIMHEHNS B IPUPOJE.
CoctaB u crTpoeHue opraHuueckux coenuHeHuil. CtpykrypHble ¢GopMynbl. ['omomnorus.
N3omepus. IIpyHOMOBI panvoOHAaIbHOM HOMEHKJIATYpbl M 3aMECTUTENBHOW HOMEHKIATYPBI
HIOITAK.
THUIBI XUMHYECKUX CBSI3€H B OPraHUYECKUX COeAMHEHUAX. DU3NUECKHne XapaKTEPUCTUKH CBA3EH:
SHEPrus, AJIUHA, NOJIIPHOCTD, OJISAPU3YEMOCTD.

Tema 2. AJIKAHBI.

I[Ipupoma C-C um C-H cBsaszeit, Sp3-rubpuamsanus atoma yrieponaa. [lonsarue o
koH(popmanusax ankanoB. Kondopmarmu stana, mpomana u Oytana. [Ipoekmuonasie GhopMyIibl
Hrromena. DHepreTuueckas quarpaMMa KOH(GOPMAIIIOHOTO COCTOSIHUSI MOJICKYJIbI JIKaHa.
[IpupoaHble HCTOYHMKHM allKaHOB. MeTOJbl CHHTE3a aJKaHOB W3 QJIKCHOB, AJKHHOB,
AIKUJITIOT€HUIOB, METAIUIOOPTAaHUYECKUX COCJMHEHUH, allbJeTHIOB, KETOHOB U KapOOHOBBIX
KHCJIOT. XUMUYECKUE CBONCTBA aJIKAHOB.

Tema 3. LIUKIJIOAJIKAHBI (AJIMIINKIJIBI) 1 UX ITPOU3BOAHBIE.

Knaccugukanus anuuuiioB. DHEprus HaNpspKeHUs B aMIMKIAX U €€ KOJUYECTBEHHas
OLIEHKAa Ha OCHOBAaHMM CPaBHEHUS TEIUIOT 0Opa30BaHUS M TEIUIOT CrOPAaHUS LMKIOAJIKAHOB U
COOTBETCTBYIOIIMX aJIKaHOB. THIBl HaNpsDKEHUs B IMKJIOAJNKaHaX (yrjioBOe, TOPCUOHHOE,
TPAHCAHHYJISIPHOE) U MOJIpa3/IeJIeHUE AJTUIMKIIOB HA MaJlble, CPEIHUE U MAKPOLMKIIBIL.

Tema 4. AJIKEHBI u AJIKAAMEHBI.

IIpupona nBOIHON yriaepoa-yriaepoIHOW CBsI3M, SP2-rHOpuau3als aTomMa Yriepoja.
I'eomerpuueckas uzomepus. Lluc-, Tpanc- u Z-, E-Homenknarypa. Psji cTaOMIIBHOCTH alKEeHOB,
BBIBEJICHHBII Ha OCHOBE TEIJIOT THPUPOBaHKsl. MeTOIbl CHHTE3a AJIKEHOB U3 AJIKUJITAJION€HUIOB
U COUPTOB. XMMHYECKHE CBOMCTBA AJIKEHOB U IMEHOB. Turnbl AueHoB. CpaBHEHHE YCTOWUMBOCTH
JVEHOB Pa3HbIX THUIIOB.

Tema 5. AJIKMHBI.
IIpupona  TpoitHON  cBsizu,  SP-ruOpuamzanuss. MeToabl  CHHTE3a  aJKUHOB.
OnexkrpoduiabHOE MPUCOCTUHEHHWE K allKWHaM. [aloreHupoBaHHE U T'MIPOTajoreHHpOBaHHE



QIKMHOB. MEXaHU3M M CTEPEOXUMUSI peakiuu. BOCCTaHOBJICHHE AIKMHOB JIO IIUC- U TPaHC-
ankeHoB. ['maparanus ankuHOB. CpaBHEHUE PEAKIIMOHHOW CIIOCOOHOCTH aJKWHOB U QJIKCHOB B
peaKusx AEeKTPOPHILHOTO pucoeauHeHus. HykiieopmibHOe MPUCOSTUHEHHE CITUPTOB, CHHTE3
BUHUJIOBBIX A(DUPOB.

Tema 6. APOMATUYHOCTb. APOMATUYECKHUE YI'JIEBOAOPO/BI.

Crpoenne Oenzona. ®opmyna Kekyne. CoBpeMEHHBIE TNPENCTABICHUS O CTPOCHUH
Oenzoma. Monekynspabie opOutanu OeH30i1a. AHHYJIECHBL. AHHYJIEHBl apOMAaTHUECKHE U
Heapomatudeckue. Konnenmms  apomarnuHoctu. IIpaBwiio  Xrokkens Uil IIPOCTBIX
MOHOLIMKJINYECKUX aHHYJIEHOB. KOH/IeHCUPOBaHHbBIE apOMaTUUYECKUE YTIIEBOIOPOIbl: HapTaJINH,
(eHaHTpeH, aHTpaleH, a3zyJieH. | eTeponuKINYecKre MATH- U IIEeCTUWICHHBIE apOMaTHYEeCKHUe
coeauHeHus (muppod, pypan, TmodeH, MIpUIUH) 1 UX OEH30-TTPON3BOIHbIC

Tema 7. PEAKIIUU DJIEKTPOOUJIBHOI'O 3BAMEINEHN A B APOMATUYECKOM
PALY.

Knaccudukanus peakuuii apoMaTHYECKOTO 3JIEKTpOUILHOTO 3aMemieHus. OO0rmue
MPEJICTaBICHUSI O MEXaHU3ME peakUuid apoMaTUYEeCKOro AJIEKTPOPUIBHOTO 3aMEIleHus,
KUHeTH4Yeckuil u3oTonHbll 3¢ dexr. IlpeacraBienue o s- U p-komiiekcax. Hurposanue
apomaTHueckux coequHeHui. CynbpupoBaHue apoOMaTUYECKUX COEAUHEHUH.
lanorenupoBanue (XJIOpUpoOBaHWE W OpPOMHUPOBaHHE) OEH30J7a M 3aMEIICHHBIX MPOU3BOIHBIX
6en3ona. ["anorenupyromiye areuTsl. ['atoreHnpoBaHue KOHIEHCUPOBAHHbBIX apeHOB U OudeHuna.
Peakmuu ankunupoBaHus 1 anuianpoBanus apeHoB 1o Opunento-Kpadrcey.

Tema 8. HYKIIEO®OUNJIbBHOE APOMATHUYECKOE 3AMEIIEHUE.

OO01ue npeacTaBiIeHNus 0 MEXaHU3Me apOMaTHUYECKOT0 HYKJI€O(UIHLHOTO 3aMEICHHSI.
Mexanusm npucoenunenus-otmeruieans (SNAT). [Ipumepsr SNAr peakiuii 1 akTUBHpYIOIIEe
BJIMSTHUE AJIEKTPOHOAKIIENITOPHBIX 3aMeCTUTENEH. AHUOHHBIE S-KOMILUIEKCH Mel3eHreriMmepa u
ux ctpoenue. Mcronp3zoBanne SNAI peakiuii B OpraHM4eCKOM CHHTE3E.

Tema 9. TAJIOTEHAJIKAHBI, HYKJIEO®UJIbBHOE 3AMEIIEHUE VY
HACBIIIEHHOI'O ATOMA YTI'JIEPOJIA.

Peakiun HyKJI€O(MMIBHOTO 3aMENICHUs y HACHIIIEHHOTO aToMa YIJIepoAa KaK METOJ]
CO3JIaHMsI CBSI3CH YIIIepOI-yTIepo/l, YIIIEpOA-TajJoreH, Yriiepoa-a3or.
Knaccugukanuss MexaHM3MOB HYKJICO(MWIBHOTO 3aMEIICHUs] Y HACBIIICHHOTO aToMa Yriepoja
(SN1- wu  SN2-mexanm3mbl). OCHOBHBIC  XapaKTEPHCTHKH  OMMOJIEKYJISIPHOIO U
MOHOMOJICKYJISIPHOTO MEXaHU3MOB.
3aBHCHMOCTh MEXaHM3Ma pPEaKIHU OT CTPYKTYphl HCXOJHOTO coeauHeHus. [loHsThe
HYKJI€0(UIHbHOCTH U (haKTOPBI, orpeaestonie nHykieodunbHocTh pearenta. [Ipunnun XKMKO.
Poxaw pactBopurens B SN1- u SN2-nporneccax.
Metonbl CHHTE3a AJIKUITAJIOICHUIOB (IKWIXJIOPUIOB, OPOMHUIOB, UOIUIOB M (TOPUIOB) U3
CIIMPTOB, AIKEHOB, AJIKAHOB, IPYTUX AJTKHITAJIOTSHUIOB, AIKHICYIb(OHATOB U JIp.

Tema 10. PEAKIIMIN SJIMMWHNPOBAHIAI.
Peakuuu b-snumunanpoBanus. Kinaccuukaiyst MexaHu3MOB D-3TUMUHHPOBAHUSL.

Tema 11. METAJUIOPTAHUYECKUE COEAMEHUS.

JIuTuii- 1 MarHMHOPraHUYECKUE COEAMHEHMS, UX MOJYYEHHE W3 OPraHOTAJIOr€HHUIOB U
Metamia. [lonyueHue JUTHUHOPraHMYECKUX COEOUHEHUN peakUuuel OpraHoTaIoreHUIOB U
0JIOBOOPTAaHUYECKUX COSAMHEHUH C IMTUHATIKUIIAMU. 3aMEIlEHUE aTOMa BOJI0POIa OPraHUYECKHUX
CyOCTpaTOB Ha JHUTHUN (peakius MeTaIIUpoBaHUs). Peakuuu AUTHH- U MarHUHOPraHUYECKHX
COEIMHEHMI ¢ BOJIOM, KUCIOPOAOM, TMOKCUJIOM YIIIEpOo/ia, alibJIeruAaMH, KETOHAMH, CI0KHBIMU
adupaMu, HUTPUIAMHU, STTOKCUAAMH, OPTO-3(HUpamMu, TPETUUYHBIMA aMUAMHU.



Tema 12. CIIMPTHI 1 [TPOCTBIE DOUPHI.

OpHoaToMHBIE CIUPTBHL. MeEToAbl MX NOJYyYEHUS U XUMUYECKHE CBOWCTBA. 3aMELICHHE
THJIPOKCHIIBHOM TPYNIbl  CIHUPTOB, HYKJICO(WIbHBIE CBOWcTBa crnupToB. llodydenue wu
UCIOJIb30BaHUE 3(PUPOB HEOPraHUYECKUX KHUCIOT (CepHOM M (PochOpHUCTOil) B OPraHUYECKOM
cuHTe3e. OKUCIEHHE MEPBUYHBIX M BTOPUYHBIX CIUPTOB. J[ByxaromHble crnupThl. IIpocTsie
a¢upel. MeTonbl CHHTE3a U XUMUYECKHAE CBOWCTBA CITUPTOB.

Tema 13. PEHOJIbI.

CrpoeHne, HOMEHKIATypa, XUMHYECKHE CBOMCTBA M CHOCOOBI MOdy4deHHs (DEHOJIOB.
Kucnoraele cBolicTBa (eHonoB U (eHonbl, Kak amOuaeHTHble Hykieoduisl. Peakunn
KOHJIeHCalluu (PeHOJIOB.

Tema 14. AJIbAET Bl 1 KETOHBI.

Metoapl cHHTE3a aIbJECTHIOB M KETOHOB U3 aJKEHOB (030HOJW3), aJKMHOB
(runpobopupoBanue, peakiusi KyuepoBa), cnupToB (OKHCIEHHE) U TTPOU3BOJAHBIX KapOOHOBBIX
KHUCIIOT (Ha OCHOBE METAJNIOOPraHU4ecKuX coequHeHuit). [luponus coneilt kapOOHOBBIX KHUCIIOT.
IMuapodopmminpoBanue aakeHOB. AlMaupoBaHue u popmunupoBanue apeHoB. HykieodunsHoe
MIPUCOEANHEHNE K KapOOHWIBHOW TPYIIE BOJbI, CHUPTOB U THOJIOB (KUCIOTHBIH U OCHOBHOM
Karanu3). 3amura kapOoHWIbHON rpynmbl. Kero-eHonbHas Tayromepus 1,3-nukeroHos u 1,3-
KeTo3(HpOB Ha MpUMeEpE alleTUIIAleTOHA U alleTOYKCYCHOTo apupa. HutposnpoBaHue KeTOHOB U
peakuusi ¢ JUOKCHJIOM celieHa. AJIbJ0JIbHAsE KOHJEHCAlUs, €€ MeXaHu3M. BHyTpu- u
MEKMOJICKYJISIpHas peakiuu. Jlerunparanus aabIojeid Kak MEeTOJl CHHTe3a a,0-HeHACHIIEHHbBIX
KapOOHWIBbHBIX coenuHeHue. [lepekpecTHass anbAoibHAs KOHIEHCALUS apOMaTHYECKHX
anbJIeru10B Win opMaabAeruia ¢ anupaTuiyecKuMu aibAeruaMu U KETOHAMH.

Tema 15. KAPBOHOBBIE KMUCJIOTHI.

[lonyyenne KapOOHOBBIX KHCIOT OKHCJICHHEM CIHPTOB, ajbJAETHAOB, aJKEHOB,
aNKWIOeH30JI0B. [ 'MapOIu3 HUTPUIIOB U APYTUX MPOU3BOIHBIX KapOOHOBBIX KUCIOT. CUHTE3BI Ha
OCHOBE METAJIOOpPraHu4ecKuX coequHeHuil. CHHTe3bl Ha OCHOBE MAJOHOBOTrO 3dupa.
[IpoMbllITIEHHOE MOTYYeHUE MYPaBBUHOM M YKCYCHOM KHUCJIOT.

Crpoenue kapOokcmiabHOW Tpymmbl. OOpa3oBanue accoruaToB. Jluccommamus KapOOHOBBIX
KHCJIOT, 3aBUCUMOCTh KOHCTAHTBI JUCCOLUAIIMHU OT MPUPOJIbI 3aMECTUTEIICH.

Cnoxxubie 3upbl. MeTObI MOTYUYCHHUS: STePHUPHUKAIIUST KAPOOHOBBIX KUCIOT (MEXaHHU3M).
Cnoxnoadupnas xonaeHcarus Kosiizena. [IpoMellieHHbIE METOABI MOJydeHHs] (TaICBON U
TepedTaneBoil KUCIOT, PTaIeBOro aHTUApUIA.

Tema 16. HUTPOCOEJJUHEHW .

Anmudatudeckue W apoMaTHYECKHE  HUTpocoenuHeHus. MX  monmydeHwe U3

QJIKWIITAIOTeHUI0B (aMOUJICHTHBIN XapakTep HUTPUT-MOHA) U HUTpoBaHHEM apeHoB. CTpoeHue
HUTPO-TPYMIIBI (ME30MEPHS).
CH-KucnotHocts. BoccraHoBieHne B amMuHBL. BocCTaHOBJICHHE HHTPOAPEHOB B KHUCIOH W
mieoyHon  cpene.  [IpoMEeXyTOYHBIE — MPOAYKTHl ~ BOCCTAHOBJICHUS ~ HHUTPOTPYIIIBI
(HMTPO30COCAMHEHUS, APUIITHIPOKCHIIAMUHBI, Q30KCHU-, a30-, THIpa3ocoeAuHeHus ). CeleKTUBHOE
BOCCTaHOBJICHHE HUTPOTPYIIIBI B TUHUTPOAPECHAX. beH3UAMHOBAsI TepPErpyIIUPOBKA.

Tema 17. AMUHBI.

Knaccudukarnus aMuHoB. MeTopl MOTYUYEHUS: AIKUIMPOBAHUE aMMUaKa ¥ aMHHOB TIO
l'odpmany, dramumuna xamus (I'abpudnb), BOCCTaHOBIEHHE a30TCOACPKAIIMX MPOU3BOIHBIX
KapOOHWJIbHBIX COCAMHEHM U KapOOHOBBIX KHUCJIOT, HHUTPOCOCAMHEHUH, HHUTPHUIIOB.
[leperpynnupoBku aMuA0B U a3u0B kapOoHOBBIX kucioT (['opmana, Kypunyca). AMHHBI Kak
ocHOBaHUs. Peaknuu >1meKTpoUIBLHOrO 3aMelieHus B OSH30JIbHOM KOJBIE apoOMaTHYEeCKHX
aMUHOB: TaJIOTEHUPOBaHUE, CyJIb(QHUpoBaHKME, HUTPOBAHHE, AIMIUPOBaHUE, (POPMHUIUPOBAHUE.



3au11/1Ta aMI/IHOI‘p}IHHBI. B3aHMOI[eI>’ICTBHe HepBI/I‘IHbIX, BTOpI/I‘-IHbIX nu TpeTI/I‘-IHLIX AdMHHOB C
a30THUCTOU KHUCJIOTOM.

Tema 18. JUASOCOEJUHEHN .

Apomartnueckue — JAMazocoeAMHEHHs.  Peaknuu  JMAa30TUpOBaHMA  IEPBUYHBIX
apOMAaTUYECKUX AaMHUHOB. YCIOBHS JMA30THPOBAHUS B 3aBHCHUMOCTH OT CTPOSHHS aMHHA.
Mexanusm, npupoja HUTpo3upyrouiero arenra. CTpoeHue M yCTOMYMBOCTBH COJIEH IHMa30HUS.
Terpadropoboparsl u rekcadropodocdarsr apenanazonus. CTaOMIbHBIE KOBAICHTHBIC (POPMBI
nrazocoequHeHui. KHCIOTHO-OCHOBHBIE paBHOBECHS C YYacTHEM KaTHOHA apeHAna3OHMHSL.
Peakium apoMaTHUeCKUX JHAa30COCMHEHUH C BBIICIIEHUEM a30Ta U 03 BBIJCIICHHS a30Ta.

Tema 19. TETEPOHUKJIMYMECKHUE COEAMHEHNW L.

Knaccugukanuss rerepoulMKIOB, MX poJib B MNPUPOJE U B PA3NIUYHBIX O0O0JACTIX
IIPOU3BO/ICTBA.
[IaTnusieHHbIe TeTepOLUKIbI C OAHUM reTepoaToMoM: ¢ypaH, THO(EH, MUPPos. APpOMaTHUYHOCTD
reTepolMKIOoB. Peakiuu 3neKTpo@UIbHOTO 3aMelleHUuss B apOMaTHYECKUX TeTepoIuKiIax:
HUTPOBaHUE, CyJIb(UpoBaHME, TajoreHHpoBaHUe, (QopMIIHpoBaHHEe, auuaupoBaHue. CHHTE3
XUHOJIMHA U 3aMELIEHHBIX XUHOJIMHOB U3 aHUJIMHOB 1o Ckpay1y.

Tewma 20. TIPUPOJAHBIE COEIMHEHNM .

Monocaxapuapl. Kimaccudukanuss u crepeoxumus. TeTpo3bl, MEHTO3bl W TEKCO3HI.
Anbno3sl U KeTo3bl. CrepeoxuMusi anpao3 B npoekuusx Pumepa u Xeyopca. [nmrokosa.
[uxnuaeckue mosyarneTanbHbie (POPMBI TITFOKO3BI: TITIOKOMUPAHO3bI U —(pypaHO3bl. AHOMEDHI.
MyTaporanus.

Jucaxapupl Ha HpUMEpax MajlbTO3bl, 1EI00M03bl U (PpykTo3bl. [lommcaxapumsl: Kpaxmai,
LeJT0103a, XUTHH. [ToHsATHE O CTpOeHHH STUX OHOIOJIMMEPOB.

AMUHOKHUCIOTHL, Nentuapl, 0eiaku. CTpoeHHe, HOMEHKJIATypa, OCHOBHBIE XMMHYECKUE
CBOICTBa, KUCIOTHOCTH KapOOKCHIIBHOM IPYIIBbI U OCHOBHOCTh AMUHOTpyMIbI. [lenTuinas cBs3b.
[Tenrtunpl 1 moMIIenTHBI, OCNKU. YPOBHU CTPYKTYPHOM opraHu3armu 0eiakoB. TBepaodasubril
nentuaHbi cuaTe3 (SPPS), 3amuTHbIC TPYNITUPOBKY, aKTHBUPYIOIIHNE TPYIIITHPOBKH.

HyxnennoBbie kucnotsl. CTpoeHUE U YPOBHU CTPYKTYPHON OpraHU3alMU HYKJIEHHOBBIX
KHUCJIOT. @YHKIMU HYKJIEMHOBBIX KHCIIOT B OpraHU3Me.

9. Tekymmii KOHTPOJIb 1O IUCIUIIJIMHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE MPOBOJUTCS IyTEM KOHTPOJISI IMOCEIIaeMOCTH,
MIPOBEJICHUS] KOHTPOJIbHBIX pabOT, TECTOB MO JIEKIIMOHHOMY MaTepuaity U Qukcupyercs B hopme
KOHTPOJIbHOM TOYKU HE MEHEe OJHOI0 pa3a B CEMECTD.

10. Iopsi1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

3ayer B 4eTBEPTOM ceMecTpe IPOBOJUTCS B MUCHbMEHHOW ¢dopme mo Ouneram. bumer
coniepkuT 10 TeopeTHyecKrx BOMPOCOB € 5 BapuaHTaMH OTBETOB Ha BBIOOP, U3 KOTOPHIX TOIBKO
onuH npaBuiIbHBIA. [IpogomkurensHOCTh 3aueTa 1,5 yaca.

[IpumepHoe conepxanue Oumera:

IIpu pemenun 3aaay 1-5 ucnoJib3yiiTe pUCYHOK:

H,C—CH, H3C
4) HaC—CH=CH—CHz 5) HyC—CH,—CH,—CHj
1. Kakue coequHeHUsl ABJIAIOTCH CTPYKTYPHBIMH H30MepPaMu:
A)3,5 B) 1,4 C) 145 D) 124 E)12

2. Kakue coequHeHust cnoco0HbI NpucoeANHATH Brz Ha xog01y:



A) 1,2 B) 1,2,4 C) 3,5 D) 2,3,5 E) 1,4

3. Kakue COCAUHCHHUSA BCTYIIAKOT B p€aKIIMA AJUVIMJIILHOI'O 3aMECIICHUS
A)l,4 B) 1,2 C) 3,5 D) 1,2,4 E)2,3,5

4. Kakoe coennHeHMe JaeT HAUMeHbIIee YMCJI0 BO3MOKHBIX IIPOAYKTOB B PeaKUMHU
PAIMKAIBHOI0 MOHOTAJIOTeHUPOBAHMSA (3aMelleHUs):

Al B) 2 C)3 D) 4 E)5

5. Kakoe coeqnHeHHe nmpeuMyliecTBEHHO oOpasyercsi npu peakuuu: 1,4-mubpomOyTan + Zn
>

Al B) 2 C)3 D) 4 E)5

6. Kakue coeanHeHHs MOJy4alOTCS MPU 030HMPOBAHUHU AJTKEHOB C MOCJaeqyIomIei
00padoTKOii BO10ii B MPUCYTCTBHH IMHKOBOW NbLIN :

A) xapOOHOBBIE KUCIIOTHI U B) xeTocnupTsl C) nByxaTOMHBbIE
KETOHBI CIIUPTHI
D) anbaeruapl 1 KETOHBI E) onHoaromuble

CIUPTHI

7. Kakasi M3 nap pe30HAHCHBIX CTPYKTYP H300pakeHa HeNPABUJIBHO:
@ . Vi £ CHy-CH=CH-C'H-CH;
(A) @ H3C—C\ - ch—c\ CH3-C*H-CH=CH-CH3s

+ (B) o % (©
Nt CH HC X -
©) Shadd © Q*wz Qm;

8. Uto siBJsieTCsl AOMUHUPYIOIIUM NPoayKToM B peakuuu HOBr ¢ nponenom:
A) 2-6pom-1- B) 3-6pom-1- C) 2-6pom-2- D) 1-6pom-2- E) 1,2-
MIPOTIAHOIT MIPONIAHOIT IIPOTIaHOJI MIPOTIAHOJT TOpOMIPOTIaH

9. Kakue peakuyu HanMcaHbl NPaBUJIbHO:

1. Br-CH=CH_ + HBr (0 °C, CCls) > BrCH,-CH2Br (A) 3,5
2. metunaueruieH + 2HBr = CHs-CH»-CHBr» (B) 1,3,5
3. CH3-CH=CH; + HBr (hv) > CH3-CH,-CH:Br (©)2,4
4. CH3-CH=CH; + HBr (R-O0-R) = CH>=CH-CHBr (D) 2,3,5
5. CH3-CH=CHz: + Br; (450 °C,) > CH,=CH-CH2Br (E) 1,24

10. Ha3zoBure coeamuenme:
HaC—CH=CH—CH,—C==CH

A) 4-rekcen-1-un  B) 2-rexcen-5-un  C) l-rexcun-4-cH D) 5-rekcun-2-en

PesynbraThl TecTa, BbIpa)kaeMble B KOJIMYECTBE IPABHIIBHBIX OTBETOB HA BOIPOCHI,
JIOBOJIATCS 10 CBEJICHUsI MPENoaBaTeisi, KOTOPbI yUUTHIBAET UX IPU BBICTABICHUU aTTECTallUU
«3auteHo» uinu «He 3aureHO», ¢ yueToM pe3ynbTaToB pabOThl CTy/EHTa B CEMECTpE, KOTOphIE
OLIEHUBAJI IpernoJiaBaTesb NPakTUKU. Ecimu cymmapHbIif peHTHHr cTyaeHTa He Hmwke 36% ot
MaKCHUMaJIbHOT'O, CTAaBUTCS 3a4TEHO.

JK3aMeH B TpeTbeM ceMecTpe TMPOBOJUTCS B MUCbMEHHOW ¢opMe Mo Ouieram.
DK3aMeHaIMOHHbIN Omner coctouT u3 20 BompocoB, mposepswoomux POOIIK-1.1, 1.2, 1.3,
POOIIK 2.1, 2.2, 2.3 u POIIK 2.1. [IpopomxuTenbHOCTb 5K3aMeHa 1,5 gaca.

[TpumepHBIil mepedeHb TEOPETUIECKIX BOTIPOCOB!

IIpu pemenun 3aaay 1-5 ucnoJib3yiiTe pUCYHOK:



H3C H,C—CH,
1. Kakue coeiuHeHHs SIBJSIIOTCH CTPYKTYPHBIMH H30MepaMu:
A) 3,5 B) 1,4 C) 1,35 D) 1,24 E) 1.2
2. Kakue coequHeHUs BCTYNAKOT B PeaKINU AJUVIMIbHOT0 3aMeleHH:
A)l4 B) 1,3 C) 35 D) 1,24 E) 2,35
3. Kakoe coenHeHue sBJseTCS XUMUYECKH HAMeHee PeaKIHOHHOCTIOCOOHBIM
Al B) 2 C)3 D) 4 E)5
4. Kakoe coemHeHHe 1aeT HaMMeHbIIee YHCJI0 BO3MOKHBIX MPOAYKTOB B peaKIuu
PaANKAIBLHOI0 MOHOTAJIOT€HHPOBAHUS (3aMelleHNs):
A1l B) 2 C)3 D) 4 E)5
5. Kakoe coenuHeHue MPpeMMYLIECTBEHHO 00pa3yeTcs npu peakuuu: 2,3-mudpomOyTan + Zn
>

Al B) 2 C)3 D) 4 E)5
6 Kakmue CoeMHECHUA ﬂB.]'IﬂIOTCH HeaPOMaTH‘leCKHMH
CHz CH, (A) 1,5
O O = (©)2,4
(D) 2,4,5
@ S. (BE) 1,2,4

7. Kakue peakuuy HANMUCAHbI MPABUJILHO:
1. CH3-CH=CH: + HBr (0 °C, CCls) - CH3-CHBr-CHzs (A) 1,24

2. CH3-CH=CH: + HBr (100 °C) - CH3-CH,-CH.Br (B) 1,2,5
3. CH3-CH=CH + HBr (hv) > CHs-CHBr-CHjs O 134
4. CH3-CH=CH: + HBr (R-O0-R) - CH3-CHBr-CHs (D) 1,35

5. CH3-CH=CHj + Br; (450 °C,) > CH,=CH-CH:Br+ HBr  (E) 3,4,5

8. Kakue coeqMHeHHsl MOJIYy4alOTCS NPH B3aMMO/IeiiCTBHH aJIb/IeTH/I0B M KETOHOB €
Tpurajorenuaamu ¢ocgopa:
A) reM-auraioreHagKaHbl B) ankuiranoreHu bl C) ankeHUITalIor eHUIbI
D) anbaeruibl 1 KETOHBI E) Buil-nuranoreHankanbl
9. Ecam 4-6pomroayou npu peakuuu ¢ NaOH naer B Buje npoayKkToB cMech M- U i-
KPe30J10B, 3TA peaKlusl MPOILIa M0 MeXaHU3MY:

A) paMKanbHOTO B) sanextpodunbHOTO C) HykIe0(HILHOTO
3aMeEICHU; 3aMereHus SeAr 3amenieHus Sn2Ar
D) HykieohuIbHOTO 3aMEIIeHUs Yepe3 OTHICIIICHHE- E) HykneopunsHOro
MPUCOCTUHEHHE (Uepe3 «OCH3UHY) 3amernieHus Sn1Ar

10. HazoBuTe ae3aKTUBHPYIOLINE MeHa- OPUEHTAHTHI B PeaKIUIX APOMATHYECKOI 0
JIEKTPOPUIBHOI0 3aMellleHN

1. HO-; 2. CFs—; 3. NHz*—; 4. NO2—; 5. Br-

A) 1,35 B) 2,4 C) 2,34 D) 1,45 E) 25

11. Yro sBAsIETCHA OCHOBHBIM NMPOJYKTOM OBICTPOIl peakluy HUKJIOreKceHa ¢ GpoMoM B
TemHoTe npu 10 °C:



Br

fo:Heodr We:Ne

12. PearenT npeacrasJsier co6oi 6p0M ¢ npumecblo FeBrs . [lns kakux neseilt oH Moxer
ObITh IPUMEHEH:

A) cynbdupoBanue B) HuTpoBanue B s1po C) HuTpoBaHue B OOKOBYIO
aJIKaHOB eTb

D) raiorenupoBaHue B E) ramorennpoBanue B 60KOBYIO

Ao 1enb

13. llepBuuHbBIi cIUPT 00pa3yeTcsi MPH peakuu U30bITKA peHnaMaruuiibpomuaa c:
A) meTunaneTaTom B) metundopmuarom C) dopmanbaerugom
D) aneranpaerugom  E) CO»

14. OT™MeThTe IJIaBHBII MPOAYKT peakuun: 2-MeTuJI-2-xjopoyran + KOH (nupuauw,
HarpeB) =
A) 2-metun-2- B) 2- C) 2- D) 2-meTun-1- E)
OyTaHoI MeTui0yTen-1 METHIOYTEH-2 OyTaHOI M30MEHTaH

15. Ilo kakomy MexaHu3MYy (IIpeUMYIIIECTBEHHO) NMPOTEKAaeT YKa3aHHAas B 3aaa4e 14
peakuus:
A) B) C) D) E) SNi (BHyTprMOIIEKyIIpHOE HYKICODUITLHOES
SN2 SN1 El E2 3aMenIeHre

16. YTo siBjIsieTCSA MPOXYKTOM pPeaKHu:

2 B
H 0
NN + HzC—CH,"NH, HaC o |
HsC Cl 3
A NH-CH,-CH; | MaC NH,
C D E
o| N|—CH2—CH3 (|)|
H3C/\/kNH-CH2'CH3 Hsc/\)\u o™ > cH,-cH,
17. Kakoii u3 aToM0B BOJI0pO/a 1 5 3 5 A)l
B HanMeHbIIIeH cTeneHn B) 2
HsC CH,—~CH—CH,
MO/JABEPIKEH 3aMelleHUI0 | 03
XJIOPOM B yCJIOBHAX CHz4 D) 4 E)5
THIMIMYHOTO PAMKAIHHOTO
3aMelIeHHs:

18. Kak na3piBaercs peakmusi: CHz-CH2-CH:Cl + Na = CH3-CH2-CH>-CH,-CH,-CH3 +
NaCl:

A) peaxuust Konosanosa B Penimepa-Tumana C) I'arrepmana-Koxa

D) Bropiia E) peaknus Bunbsimcona

19. Kakas u3 peakuuii nporexkaer BE3 o0pa3oBanusi npoMekyTO4YHOro KATHOHHOIO
WHTepMeanarTa:

(A)  Tomyon + Br, (marpes) > CsHs-CH2-Br + HBr

(B)  mm-tperOyTmnoBsiii a3¢up + HJ (HarpeB) = Tper-OyTrimonun



(C)  Tper-6yranon + HBr - tper-0yTrinopoMu
(D)  CeHs + CH3CI (AICI3) & Tonyoun
(E)  CH3z-CH=CH-CHz3 + Brz (CCls, 25 °C) > CHs-CHBr-CHBr-CHs

20. TTokazaHHbBIE HUXKE COCAUHEHUS

COOH COOH
H-—%—-OH H»%«CH3
CHj OH
A) MIEHTUYHbI B) cTpykTypHBIC H30MEpHI ‘ C) nmuactepeomepbl
D) sHaHTHOMEDBI E) pasnuunbie KOHPOPMAIMU OIHOTO U TOTO K€ COCTMHCHHSI

Pe3ynbTaThl 5K3aMeHa OMPENENAIOTCS KOJMYECTBOM MPABUIIBHBIX OTBETOB, HA OCHOBAHHH
KOTOPBIX TPETOAaBaTeII0 PEKOMEHIYIOTCS OLICGHKH «OTJIMYHO» (YMCIIO TPAaBHJIBHBIX OTBETOB
Bxomut B TOIl 20% OLEHOK, TMOJyYEHHBIX CTYACHTaMH IOTOKa), «xopomoy» (40-79%),
«ynosierBoputesibHO» (20-39%), «HeymoBneTBOpUTEIbHOY (HU3IIHE 19% pe3yabTaToB).

HToroBasi olleHKa BBICTABISICTCS MPEMOIABATEIEM MPAKTUKU C YYETOM PEKOMEHIyeMO
OIICHKH IO uToraMm sk3amena (Bec 0.3) u pe3ynbTaToB paboThl cTyAeHTa B cemectpe (Bec 0.7).

Takum ke 00pa3oM OCYIIECTBIISIETCS MPOMEXKYTOYHAs aTrTecTanus B 6 ceMmecTpe.
DKk3aMeHaMoHHBIH OmieT coctouT u3 20 Bompocos, mposepsitommx POOIIK-1.3, 2.3, 2.4.
[IponomxurenbHOCT 3K3aMeHa 1,5 yaca.

11. YueOHO-MeTOaUYECKOE 00ecIeueHne

a) DJEeKTPOHHBIN Y4eOHBIH Kypc MO JUCIUILIMHE B JJICKTPOHHOM yHUBepcutete « Moodley
BKJIFOYACT TPHU YaCTH:

- https://moodle.tsu.ru/course/view.php?id=26190 (ueTBepTHIi ceMecTp)

- https://moodle.tsu.ru/course/view.php?id=2787 (nsaTeIii ceMecTp)

- https://moodle.tsu.ru/course/view.php?id=23522 (1recToii cemecTp)

0) OLeHOUHbIE MaTepHallbl TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMd I10
JTUCLUILTAHE.

B) [1nan ceMuHapckux / mMpakTUUECKUX 3aHATUH 10 JUCLUILIUHE.

r) Meronnyeckue yka3aHus M0 IPOBEICHUIO JIAOOPATOPHBIX padoT.

1) MeTtonuyeckue yka3aHusl 10 OpraHu3alii CaMOCTOSTEIbHON pabOThI CTY/I€HTOB.

12. Ilepeyennb yueOHOIi JJuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas TUTepaTypa:

— la6apos FO. C. Opranunueckas xumus. M. : Jlans, — 2011.

— PeytoB O. A. Oprannueckas xumus Y. 1-4. [ydeOHUK 17151 BYy30B IO HalpaBJICHUIO U
cnenuanbHocTH “Xumusa’]. M. : BUHOM. JIa6. 3nanuii. — 2004, 2007.

— Ila6apos FO. C. Opranunueckas xumus. M. : Xumust, — 1994.

— Caiikc I[1. Mexanu3Msbl peakiuii B oprannueckoil xumuu. M. : Xumus, — 1991

— Tepneit A. CoBpemenHasi opranudeckasi xumus. M. : Mup, — 1981.

0) IONONHUTENBHAS TUTEpaTypa:

— Clayden J., Greeves N., Warren S., Wothers P. Organic chemistry. 1st edition Oxford
University Press August 31, — 2000

— Carey F., Sundberg R. Advanced Organic Chemistry. Part A. Structure and Mechanisms
(4ed.) Kluwer — 2000.

— Carey F., Sundberg R. Advanced Organic Chemistry. Part B. Reactions and Synthesis
(4ed.) Kluwer —2000.


https://moodle.tsu.ru/course/view.php?id=26190
https://moodle.tsu.ru/course/view.php?id=2787
https://moodle.tsu.ru/course/view.php?id=23522

— Smith M.B., March J. March's advanced organic chemistry (5ed.) Wiley — 2001.

B) pecypcbl cetu HTEpHeT:
https://www.khanacademy.org/science/organic-chemistry - nekuuu mo opraHu4ecKoi
XUMUHU OHJIAMH (AHIIL.)
http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranuueckast XUMHsD
mutst KOJIb! «HOHBI XUMHK» M CTyIEHTOB XUMHUYECKUX U HEXUMHUECKUX CHEIMaIbHOCTEH
Ty
http://www.chem.msu.ru/rus/teaching/org.html - yueOHbIe MaTepraIIbl 110 OPraHUYECKOM
xumuu MI'Y
http://orgchem.tsu.ru — onaitHoOBbIC yueOHO-METOAMYCCKIE MATEPHAIIBI 11O KYPCY
«Opranuydeckasi XuMus ISl CTYACHTOB XUMHYECKHX M HEXUMUYECKHUX CIICIHATbHOCTEH
11y,
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4037 — Ila6apos 1O. C.
Oprannueckast XUMUS
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JTabopaTopHbie pabOTHI B
opranuueckom npaktukyme. Arponomos A. E., [ITabapos 1O. C.

Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOT Uil

a) JIMIICH3NOHHOE U CBOOOIHO PacIpOoCTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standard 2013 Russian: maket nporpamMm. Britouaet npunoxkerust: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOoImMYHO OCTyMmHBIEe 0bnayabie TexHomoruu (Google Docs, SAuaexc auck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOoHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbTant cryaenTa — http://www.studentlibrary.ru/
— O0pa3zoBatenbHas miaTdopma FOpaiit — https://urait.ru/
—9OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/ibHO-TeXHHYECKOe 00ecneuyeHue

- JIeKIIMOHHAas ayJIuTOpHUs, OCHAIICHHAas MYJbTUMEIUNHBIM 000pyAOBaHUEM IS
JEMOHCTpPALIMK TIPE3EHTAINM, ClIaioB U KoMmmbioTepHo aHuManuu (ayautopus Ne 311 6-ro
yuebHoro koprnyca TT'Y). B ayauropuu nmeeTcst HHTepakTUBHAs JOCKa;

- naboparopHas ayautopus (Ne 324, 6-ro yuebnoro kopiyca TT'Y)

- naboparopus opranudeckoro cuutesa (Ne 323, 6-ro yue6Horo kopmyca TI'Y)

- naboparopus TI'Y (Ne 307, 6-ro yuebnoro kopmyca TT'Y)

- naboparopus Xumuueckoit Ixonorun (Ne 306, 6-ro yuebHoro kopmyca TT'Y).

Bce maGopaTopuu oOcCHalieHbl BBITSDKHBIMU IIKadaMu, CTEKIsSHHON u  ¢apdopoBoit
1abopaToOpHOI MOCY0U, U3MEPUTETHHBIM HHCTPYMEHTOM (BeChI, TepMOMeTphl, pH-MeTpsl, Y O-
cnektpodoTomMeTp u T.71.). Kpome Toro, B nabopatopusix uMeeTcs HarpeBaTelbHOe 000pyA0BaHNe
(2MEKTPOIUIUTKY U TEPMOCTATUPYIOLTHE MIKadbl), 000pyAoBaHUe 171 PUIBTPALINY IO BAKYYMOM
U pPOTOpHBIC HCHAPUTENH, BCTPSAXHBATENM, MEHIAIKH C MAarHUTHBIM TPHUBOJIOM U JIPyroe
o0opynoBaHUE.

YueOHblii mpouecce mo AucuurinHe « Opranndeckasl XMMUs» MOICPKUBACTCS CaMbIM
COBPEMEHHBIM 000PYJI0BaHUEM ISl paOOTHI C OPraHUYECKIUMH COSAMHEHUSMU, U BKITIOYAET:


https://www.khanacademy.org/science/organic-chemistry
http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php
http://www.chem.msu.ru/rus/teaching/org.html
http://orgchem.tsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

- cuctemy BOXX-MC

- aHanuTHueckyto cucremy FPLC;

- npenapatuBHyto cuctemy FPLC;

- CHCTeMY KallMJUISIPHOTO 3JIEKTpodopesa;

- cuctemy mapogaznoro [KX-ananusza

Aynuropun  JUIsi  TpPOBENEHMS] 3aHATUM  JIEKIIMOHHOTO UM CEMUHApCKOro THIla

UHIUBUAYAIbHBIX M TPYNIOBBIX KOHCYJIbTALMM, TEKYIIEro KOHTPOJS U IPOMEKYTOUHOU
aTTecTalliu B CMEIIEHHOM opmare («AKTpy»).

15. Undopmauus o paspadoTunkax

CmmxoB FOpuit ['eHHanpeBUY, KaHJ. XUM. HayK, JIOLEHT, Kadeapa OPraHnyecKo XUMHUU
HanuonaneHoro  uccnenoBaresibckoro  TOMCKOro  rocyJapCTBEHHOTO — YHHUBEPCUTETA,
3aBenyIoIIMi Kadenpoii;

XacaHoB Bukrop Ba3zukoBud, kaH7. XMM. HayK, JOLEHT, Kadeapa OpraHndeckol XUMHUH
HanuonaneHOro uccienoBaTeabckoro ToMCKOTo rocy1apcTBEHHOIO YHUBEPCUTETA, JOLECHT.



