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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbto ocBOEHUS AUCHUIUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

-OIIK-1. Cnoco0eH aHamu3MpOBaTh M HWHTEPIPETHPOBATH PE3YJIbTATHI XUMHUYECKUX
9KCIIEPUMEHTOB, HAOIIOICHUI U U3MEpPEHUH.

-OIIK-2. CnocobeH npoBOIUTH C COONIOJICHHEM HOPM TEXHHUKH O€30MacHOCTH
XUMHUYECKHUM 3KCIIEPUMEHT, BKIIIOYasi CUHTE3, aHAJIN3, U3yYeHHE CTPYKTYPhI U CBOICTB BELIECTB
Y MaTepHaJIOB, UCCIIEAOBAHUE MPOLECCOB C UX YUACTHEM.

Pe3ynbraramMu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIAEAYIOUINE WHINKATOPHI JOCTHUKCHHUS
KOMIIETEHLIH:

NOIIK-1.1. CuctremMaTu3upyeT ¥ aHATM3UPYET PE3yIbTaThl XUMHYECKUX KCIIEPUMEHTOB,
HaOJIOZICHUM, U3MEpPEHUM, a TaKXKe pPe3yJIbTaThl PAcueTOB CBOMCTB BEIIECTB M MaTEpUAJIOB.

NOIIK-1.2. Tlpennaraer HHTEPIPETALMIO PE3yIbTaTOB COOCTBEHHBIX JKCIIEPUMEHTOB U
pacueTHO-TEOPETUIECKIX Pa0OT C MCHOJIB30BAHUEM TEOPETUYECKUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/IeJIOB XUMHH.

NOIIK-1.3. @opmynupyeT 3akiIlO4eHHS W BBIBOABI II0 pe3yjbTaTaM aHajiu3a
JUTEPATypPHBIX JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PadOT
XUMHUYECKOW HAIPaBIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEUIECTBAMHU C COOJIOJICHUEM HOPM TEXHUKH
0€30MacHOCTH.

NOIIK-2.2. TIpoBOOWUT CHHTE3 BELIECTB M MaTEpHUaJOB pa3HOM MPUPOABI C
MCIIOJIb30BAHUEM UMEIOIINXCSI METOIUK;

NOIIK-2.3. TIpoBOAUT CTaHIAPTHBIE OMEPALMU MAJis ONPEACNCHUS XHUMHUYECKOTo U
($a30BOro cocraBa BEIIECTB U MATEPUATIOB HA KX OCHOBE.

NOIIK-2.4. TlpoBomuT HCCIEIOBaHUS CBOWCTB  BEIICCTB W MaTepUajoB C
MCIIOJIb30BaHUEM CEPUIHHOTO HAYIHOTO 000PYIOBaHUS.

2. 3aga4uy oCBOCHHS JUCIUIINHDI

- OcBouthb KIacCU(PHKAINIO, CTPYKTYPHI, H30MEPUI0 U HOMEHKIATYpPY, KJIaCChI
OpPTaHUYECKUX BEUIECTB, UX CBOICTBA U PEAKIIMOHHYIO CIOCOOHOCTb.

- HayunThcs miaHupoBaTh MU MPOBOJAWTH OPraHUYECKHN CHUHTE3, NMPUMEHSATH METOMBI
OUHMCTKH, IPOCTeHIIeH nIeHTU(HUKALINY U aHATTN3a YUCTOTHI MOTyUYEHHOTO MPOIYKTA.

- Tlonmyunts 0Ga3oBble 3HAHUSA 1O BAKHEHIIMM TpPUEMaM CHHTE3a, a TakKkKe
WHCTPYMEHTAIBHBIM METOJaM (PU3UKO-XMMUYECKOTO aHalu3a OpPraHMYeCKHX COEAMHEHU,
KOTOpble OyAeT BO3MOXXHO TPUMEHSTH IIOCIE€ OCBOCHHS JOTOJHUTEIBHBIX CHEIHATBHBIX
KOMIIETCHITUH.

3. MecTo aucuMnaunbl (MoayJisi) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbI
JucuuruinHa oTHOCHTCA K bioky 1 «ucuumuinas! (Moaysin)»
JlucuuniuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONW MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHUILINHE

Cemectp 4, 3a4eT.
CemecTp 5, 3auer, sk3aMeH.
Cemectp 6, 3a4eT, IK3aMEH.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMILIMHBI

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4YeHHs IO
CJIEAYIONIMM JMCUUIUIMHAM: 00s3aTeIbHOM YacTH (HeopraHWyecKas XHMHS, aHaJIUTHYecKas
XUMHUS), & TAaKXKe TUCIUTUIMHAMHA 00s3aTelIbHOM YacTh oomenpodeccuonansHoro 61oka b1.0.07
matemaTnueckuit ananus, b1.0.08 ¢puzuka u b1.0.12 — ctpoenue BemecTa.
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6. SI3bIK peaau3anuu

Pycckuii

7. O0beM IMCHUIIIHHBI (MOTYJIA)

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI cocTaBisieT 19 3.e., 684 yacoB, U3 KOTOPHIX:
— nexnud: 136 u.;
— ceMuHapckue 3aHatus: 0 4.
— npaktrueckue 3austus: 80 u.;
— mabopatopHbie paboThl: 128 4.
B TOM YHMCJIE IpaKTH4ecKas noaroroska: 208 u.
O0BbeM caMOCTOSTCIILHON padOThI CTY/ICHTA ONPeAeicH YICOHBIM IIAHOM.

8. Conep:xkaHue TMCUUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TEMaM

Tema 1. BBEJIEHUE.
OpFaHI/I‘-IeCKaSI XUMHUA U €€ MCCTO Cp€au APYIrux XUMHUYCCKUX AUCHUIUIMH, CBA3b C APYIMMH
HaykamH. OpraHn4ecKue COeJUHEHMS B IPUPOJIE.
CoctaB u cTpoeHue opraHuueckux coenuHeHuil. CrpykrypHble ¢(opmynbl. ['omosorusi.
N3omepus. [IpuHLMIOBI palMOHANbHOM HOMEHKIATYpbl M 3aMECTHTENbHON HOMEHKIIATYpPbI
HIOITAK.
Tumbl XUMHMYECKMX CBsI3€ll B OpPraHMYECKUX COeIUHEHMAX. DHU3UUECKUe XapaKTepUCTUKU
CBSI3€H: DHEPIHUs, JUIMHA, IIOJIAPHOCTD, ITOJISIPU3YEMOCTb.

Tema 2. AJIKAHBI.

IIpupona C-C u C-H cBszeit, Sp3-rubpuauzanuss atoma yriepona. llonartue o
KoHpopmanusax ankaHoB. KoHpopmanuu sTaHa, npomana u Oyrana. IIpoekironasie GopMyItbl
Hrromena. DHepreTudeckas nuarpaMma KOH(GOPMAIIMOHOTO COCTOSIHUS MOJIEKYJIIbI aTKaHa.
[IpuposnHble HCTOYHMKM aJIKaHOB. MeToAbl CHHTE3a QJIKAaHOB U3 QJIKEHOB, AaJIKMHOB,
IKWITAJIOT€HUIOB, METAJUIOOPTaHUYECKUX COEAMHEHUH, albJeru10oB, KETOHOB U KapOOHOBBIX
KUCJIOT. XMMHUYECKUE CBOMCTBA aJIKAHOB.

Tema 3. HUKIJIOAJIKAHBI (AJIMQUKJIBI) 1 UX TTPON3BOAHBIE.

Knaccudukanus anuiukioB. DHeprus HanpsKeHUs B aJIMIUKIAX U €€ KOJUYECTBEHHas
OIICHKa Ha OCHOBAHWU CPAaBHEHMs TEIJIOT 0Opa3oBaHMs M TEIUIOT CTOPAaHUS LUKIOAIKAHOB U
COOTBETCTBYIOIIMX aJKaHOB. THUIBI HamNpsyKEHUS B LUKIOAIKAHAaX (YIJI0BOE, TOPCHUOHHOE,
TPaHCAHHYJIIPHOE) U MOJpa3/IeJICHIE aTUIMKIOB Ha MaJlble, CPETHUE U MAKPOLIUKJIBI.

Tema 4. AJIKEHbBI u AJIKAJIMEHBI.

[Ipupona nBOWHON YriIepoON-yriaepoaHON CBsA3M, SP2-THOpHAM3AIMS aToOMa YTIepoja.
I'eomerpuueckas uzomepus. Lluc-, Tpanc- u Z-, E-HomeHknaTypa. Psa cTaOMiIbHOCTH alKeHOB,
BBIBEJICHHBII HAa OCHOBE TEIUIOT TUAPUpPOBaHUA. MeToapl CHUHTE3a QJIKEHOB U3
ATKUJTAIOTCHUIOB U CHUPTOB. XHWMHYECKHE CBOWCTBA ajJKEHOB W JIMEHOB. THWITBI JTHEHOB.
CpaBHEeHHME YCTOMYMBOCTH IUEHOB PA3HbBIX THUIIOB.

Tema 5. AJIKMHBI.

[Ipupoma  TpoitHOW  CcBsi3u,  SP-THOpuau3anus. MeToasl  CHHTE3a  AJIKHWHOB.
OnekTpoduipHOE TPUCOSNIWHEHUWE K aJKuHaM. [amoreHupoBaHWE WM TUIPOTaIOTEHUPOBAHUE
AJKUHOB. MexaHu3M M CTEPEOXUMHsS peakiuu. BoccTaHOBIIEHME AIKWHOB A0 IMC- W TpaHC-
ankeHoB. ['wapatanus ankuHoB. CpaBHEHHE PEAKIIMOHHOW CIIOCOOHOCTU aJTKWHOB U AJIKCHOB B
peaknusax SIeKTpodUIbHOTO TpucoenuHenus. HykneoduibHOEe mNpUCcOeAMHEHUE CIUPTOB,
CUHTE3 BUHUJIOBBIX Y(UPOB.



Tema 6. APOMATUYHOCTb. APOMATUYECKHUE YI'JIEBOJOPO/IBI.

Crpoenue Oenzona. dopmyna Kekyne. CoBpeMeHHBIE MPEACTaBICHUS O CTPOCHHUH
O6enszona. Monekynsipable opOutanu OeH30ja. AHHYJNEHBL. AHHYJIEHBI apOMaTHYECKUE U
Heapomarnueckue. Konmenmms apomarmunoct. [IpaBmio  Xrokkens A HPOCTHIX
MOHOIIMKJINYECKUX aHHYJIeHOB. KOH/IEHCHpPOBaHHBIE apOMATUYECKHE YTICBOJOPOIbI: HAQTaIHH,
(deHaHTpeH, aHTpaleH, a3yjieH. | eTeponMKINYeCKHe MATH- U IIECTUYICHHBIC apOMaTHYecKue
coeauHeHus (muppod, pypan, TnodeH, MUpUINH) U UX OEH30-IPOU3BOIHbIC

Tema 7. PEAKIIU DJIEKTPOD®MJIBHOT'O 3AMEINEHNA B APOMATHUYECKOM
PALY.

Knaccupukanuss peaknmii apoMaTHUECKOro »3IeKTpodmibHOro 3amenieHus. OOmme
NPEJCTaBICHUSI O MEXaHM3ME peaKkIUil apoMaTH4YEeCKOro 3JIEKTPOQPHUIBHOTO 3aMelleHHUs,
KUHETHYECKU wn30TonHBIA 3ddexr. IIpencraBnenne o s- U p-komiiekcax. HurtpoBanue
apomaTuueckux coequHeHuil. Cynb(pupoBaHue apOMaTHUECKUX COCIMHEHUN.

["anorenupoBanue (XJIOpUPOBaHHE W OpPOMHUpPOBaHME) OEH30JIa M 3aMEUICHHBIX MPOU3BOIHBIX
Oenzona. [anorenupyromue areHTbl. [aloreHupoBaHHe KOHACHCUPOBAHHBIX apeHOB U
Ooudenmia. Peakiinu allKWJIMPOBAaHUS U allUIMPpoBaHus apeHoB 1o @puaemo-Kpadrcy.

Tema 8. HYKJIEOOUJIbBHOE APOMATHUYECKOE 3AMENIEHUE.

OO011ue npeacTaBlIeHrs 0 MEXaHU3Me apOMaTHYECKOTr0 HYKJICO(UIHHOTO 3aMECHHSI.
Mexanmn3m npucoenunenus-ormerieHus (SNAr). Ipumepst SNAr peaknuii 1 ak THBUPYIOIIEE
BIIMSTHUE JICKTPOHOAKIENTOPHBIX 3aMeCcTUTENIe. AHMOHHBIE S-KOMIUIEKCH MeiizenreiiMepa u
ux crpoenue. Mcmonp3oBanre SNAI peakiuii B OpraHn4ecKoM CHHTE3E.

Tema 9. TAJIOTEHAJIKAHBI, HYKIIEOOMJIBHOE 3AMEUIEHUE VY
HACBIIIEHHOI'O ATOMA VYTJIEPOJIA.

Peaknun HyKJI€O(QHIBHOTO 3aMEIICHUS y HACHIIIEHHOTO aToMa YIJepoaa KaK METO[
CO3JIaHUs CBS3€H yriepoa-yriaepos, yriaepoa-rajoret, yriepoa-a3or.
Knaccugukarus MeXaHU3MOB HYKJICO(PIILHOTO 3aMEIIeHHs] Y HACBHIIIEHHOTO aToMa yriepoja
(SN1- u  SN2-mexanusmbl). OCHOBHBIE  XapaKTEPHUCTHKH  OHMMOICKYISIPHOTO |
MOHOMOJIEKYJISIPHOTO MEXaHH3MOB.
3aBUCUMOCTh MEXaHM3Ma pEaKLUU OT CTPYKTYyphl HCXOJHOro coeauHeHus. [loHsTue
HYKJICOPMIHLHOCTH U (PaKTOPHI, ONpenessitomue HykieoduasHocTh pearenta. [Ipunnun XKMKO.
Ponb pactBopurens B SN1- u SN2-npoueccax.
Metoapl CHHTE3a aTKWITAIOTCHUIOB (QJIKIIXJIOPUIOB, OPOMUIOB, HOAUIOB U (PTOPUIOB) U3
CIHPTOB, AJIKEHOB, AJKAHOB, IPYTUX AJKUITATOTeHHU]IOB, AIKHICYIb(MOHATOB U JIp.

Tema 10. PEAKLIM DJIMMHUHUPOBAHUAL.
Peaxuuu b-snuvunnpoBanus. Kinaccudukaiys MexaHu3MoOB D-2TUMHUHUPOBAHUSL.

Tema 11. METAJIUIOPTAHUYECKHWE COEAMEHNMA.

JIutnii- © MarHUMOPraHNYECKUE COECIUHEHMS, UX IOJIyYEHUE U3 OpraHOTAJIOI€HHUIOB U
Metaya. [lonydyeHune JUTUHOPraHUMYECKUX COEAMHEHUN peaklHueld OpraHorajoreHu7oB U
OJIOBOOPraHMYECKUX COEAMHEHMH C JIMTHHAIKWIAMHM. 3aMElleHHe aromMa BOAOpoJa
OpraHMYecKUX CcyOCTpaToB Ha JUTUH (peakius MeTamaupoBaHus). Peakuuu mutuii- u
MarHMMOPraHN4eCKNX COEAMHEHUN C BOJIOM, KUCIOPOJOM, TUOKCUIOM YIIepoja, allbJerH1aMH,
KETOHaMH, CIIOKHBIMU 3(dupamMu, HUTPUIAMH, SIOKCUIAMH, OpPTO-3dupamu, TPETUYHBIMU
aMUJaMH.

Tema 12. CIIUPTBI U ITPOCTBIE D®UPHI.
OpHoaTOMHBIE CIIUPTBHL. METoAbl X MOJYyYEHHUS M XUMHUYECKHE CBOMCTBA. 3aMelleHHe
THJIPOKCUIIBHOM TpPYINIbl  CIUPTOB, HYKJI€O(pUIbHbIE CBoicTBa crnupToB. llomydenue u
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UCTOJIb30BaHUE 3()PUPOB HEOPraHMUECKUX KHUCIOT (CepHOM M (PochOpUCTOil) B OpraHUYECKOM
cuHTe3e. OKHCIIEHUE MEPBUYHBIX M BTOPUYHBIX CHUPTOB. J[ByxaTomuble crnupThl. IIpocTsie
3¢upsl. MeTobl CHHTE3a U XUMUYECKHE CBOMCTBA CITUPTOB.

Tema 13. ®PEHOJIbIL

Ctpoenue, HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA M CIIOCOOBI IOJy4eHHS (EHOJIOB.
Kucnoruele cBoiictBa (eHomoB u (QeHosbl, Kak aMOuaAeHTHbIE HyKIeopmibl. Peakuuun
KOHJICHCAIINU ()EHOJIOB.

Tema 14. AJIBAET'MIbI 1 KETOHBI.

Mertonpl cuHTE3a aIbJACTHIOB M KETOHOB M3 aJKCHOB (0O30HOJIN3), AaJIKHHOB
(rumpobopupoBanue, peakius Kydepopa), ciupToB (OKHCICHHE) M TTPOU3BOIHBIX KapOOHOBBIX
KHCJIOT (Ha OCHOBE METAJUIOOPTaHUYECKUX coefuHeHuil). [luponus coneit kKapOOHOBBIX KUCIIOT.
l'unpodpopmunupoBanue  ajakeHoB.  AmwiupoBanue ¥ (GOPMUIMPOBAHUE  APEHOB.
HyxneodunpHoe mnpucoenvHeHre K KapOOHWIBHOH TIpymlime BOABI, CHUPTOB W THOJIOB
(KUCIIOTHBIH M OCHOBHOW Karanu3). 3amura KapOoHWIbHOM Tpymmbl. KeTo-eHonbHas
tayromepus 1,3-mukeroHoB U 1,3-keTo3(upoB HA MpUMEpPE aLETUIALlETOHA U AalETOYKCYCHOTO
a¢upa. HutposupoBaHre KETOHOB U peaklvs C TUOKCHAOM celieHa. AJbA0JIbHas KOHIEHCAIHs,
ee MexaHu3M. BHyTpH- W MeXMONIEKyIsipHas peakuuu. Jlerumparamusi aibaojed Kak MeETO.
CHHTe3a a,D-HeHACHIIIEHHBIX KapOOHWIIBHBIX coequHeHHe. IlepekpecTHas — aibAoJibHAs
KOHJICHCAIIUS apOMAaTHYECKHX aJbJCTHI0B WIM (GopMaipieruia ¢  anudarndecKuMu
aNbJIeTU/IaMU U KETOHAMHU.

Tema 15. KAPBOHOBBIE KUCJIOTBI.

[Tonyyenne KkapOOHOBBIX KHCIOT OKHCICHHEM CIIHPTOB, ajbJCTHIIOB, AJIKCHOB,
IKUIOEH3010B. [ MIpOoIn3 HUTPUIIOB U IPYTUX MPOU3BOAHBIX KapOOHOBBIX KMCIOT. CUHTE3bI HA
OCHOBE METAJUIOOPraHUYeCKUX coequHeHuil. CHHTE3bl Ha OCHOBE MaJIOHOBOTO 3(upa.
[TpoMmblIIEeHHOE [10JTy4YeHHE MypaBbUHOM M YKCYCHOU KUCIIOT.

Crpoenune kapOokcuibHOM Tpymnmbl. OOpa3oBanue accoruartoB. Jluccommarusi kapOOHOBBIX
KHCJIOT, 3aBUCUMOCTh KOHCTAHTBI JJUCCOLIMALIMYU OT MIPUPOJIbI 3aMECTUTEIIEH.

Crnoxubie 3upbl. MeTo bl MOTyYeHUs: dTepUPHUKALIUST KAPOOHOBBIX KUCIOT (MEXaHHU3M).
CrnoxHoadpupHas xoHneHcauus Kisitzena. IIpombliieHHbIe METOIBI MOJydyeHHUs! (TajaeBod U
TepedTaneBoil KUCIOT, (pTajgeBoro aHruapuia.

Tema 16. HUTPOCOE/IMHEHUM 4.

Anudaruyeckue UM apomMaThyeckue  HUTpocoenuHeHus. MXx  momydeHue U3

AIKWITAJIOreHUI0B (aMOUICHTHBIN XapakTep HUTPUT-UOHA) U HUTpOBaHHEM apeHoB. CTpoeHue
HUTPO-TPYIIBI (ME30MEpHUs).
CH-Kucnornocts. BoccraHoBnenue B aMuHbl. BoccTaHOBIE€HHME HUTPOApEHOB B KUCIOW U
menouyHot  cpeae.  IIpoMexyTouHble  TPOAYKTBI ~ BOCCTAHOBJIEHHS ~ HUTPOTPYIIIBI
(HATPO30COEIMHEHMSI,  APWITHAPOKCUIAMHUHBL,  a30KCH-,  a30-,  T'MJPa30COCAUHEHUS).
CenexkTUBHOE  BOCCTAHOBJIIEHWE  HUTPOIpyNNbl B AMHUTpoapeHax.  beH3uanHoBas
neperpynnupoBKa.

Tema 17. AMUHBI.

Knaccudukanus aMuHOB. MeTo/Ibl MONyYEHHs: aIKUIMPOBAHWE aMMHMaKa U aMUHOB T10
lNopmany, dramumuaa xamus (['abpudib), BOCCTAHOBJICHHE a30TCOACPIKANIUX TMPOU3BOIHBIX
KapOOHMJIBHBIX ~ COEAMHEHUH U  KapOOHOBBIX KHCJIOT, HHUTPOCOCIMHEHUH, HUTPUIIOB.
[leperpynnupoBKH amMuI0B U a3uj0B KapOoHOBBIX KucioT (I'opmana, Kypruyca). AMuHBI Kak
OCHOBaHMA. Peakuuu >IeKTpOPUILHOTO 3aMeUIeHHs B OEH30JIbHOM KOJbIIE apOMaTHYECKUX
aMHUHOB: TaJIOTEHUPOBAaHUE, CyNIb(QHUpOBaHUE, HUTPOBAHHUE, AlMJIMPOBaHUE, (POPMHIMPOBAHUE.



3amuTa aMuHOrpynnel. B3auMopaeicTBUEe NEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMUHOB C
a30TUCTOU KHUCIIOTOM.

Tema 18. AMA3OCOEJJVHEHUAI.

Apomarnyeckue  JAMAa30COCAWHEHHUs.  PeakumM  JWA30TUPOBAHHUS  MEPBUYHBIX
apOMaTUYECKUX AMHHOB. YCIOBHS JHA30THPOBAaHUS B 3aBHCHUMOCTH OT CTPOCHUS aMHHA.
Mexanu3m, mpupoja HUTpo3upytomiero arenta. CTpoeHHe U yCTOMYMBOCTH COJEH JHMa30HUA.
TetpadTopobopaTsr u rekcadgropodocdarsl apeHarazonus. CTaOuIbHbIE KOBAICHTHBIC (DOPMBI
nuasocoequHeHni. KHCIOTHO-OCHOBHBIE DPaBHOBECHS C y4YacTHEM KaTHOHA apeHAMa30HHsL.
Peakiun apoMaTHYECKUX JMAa30COCAMHEHUI C BBIJCIICHUEM a30Ta U 0€3 BBIICIICHUS a30Ta.

Tema 19. TETEPOLIUKJIMYECKHUE COEJUHEHM L.

Knaccuukanuss reTepouukioB, MX pojb B TNPUPOAEC M B PA3NIUYHBIX OOJIACTIX
IIPOU3BOJICTBA.
[IsaTHUIeHHBIE TETEPOLMKIIBI C OJHUM rerepoaToMoM: (pypaH, THOEH, MUPPOTI. APOMATHYHOCTD
reTepolKiIoB. Peakiuu 53IeKTpOQHUIBHOIO 3aMElIeHUs B apOMATHYECKUX TIeTepOLMKIIaX:
HUTPOBaHUE, CyIb(UpoBaHUE, TaIOreHUpOBaHHE, (HOPMIIMpOBaHUE, anwiMpoBaHue. CHUHTE3
XUHOJIMHA U 3aMELEHHBIX XUHOJIMHOB U3 aHWJIMHOB 110 CKpay1y.

Tewma 20. IIPUPOAHBIE COEAHEHNW .

Monocaxapuapl. Knaccudukamus w crepeoxumusi. TeTpo3bl, MEHTO3bI W T'EKCO3BI.
Anpno3bl U Keto3bpl. Crepeoxumus anpio3 B mpoekuusax Pumepa m Xeyopca. [rokosa.
[{uknnyueckue moiyaneTaabHble (OPMBI TIIOKO3BI: TIIFOKOMUPAHO3Bl U —(pypaHOo3bl. AHOMEPHI.
Myraporanus.

Jucaxapunpl Ha HpUMepax MallbTO3bl, LeI00M03bl U QpykTo3bl. Ilommcaxapunabl: Kpaxmail,
HEeJUTI0103a, XUTHH. [ToHSITHE 0 CTPOCHUU ATHX OHOIIOIMMEPOB.

AMUHOKHUCIOTHL, nentupl, Oenku. CTpoeHHe, HOMEHKIATypa, OCHOBHbBIE XMMHUYECKHE
CBOICTBa, KHUCIOTHOCTh KAapOOKCHIJIBHOW TPYIIBI U OCHOBHOCTH aMHUHOrpynmnbl. [lentumHas
cBsa3b. llenTuapl W mONMMMOENTHABI, OCJNKU. YPOBHU CTPYKTYpHOH OpraHu3ainuu OeIKOB.
Teepaodasuelii nentuanelid  cuHTe3 (SPPS), 3amuTHBIE TpynmupoBKH, aKTUBUPYHOIIUE
TPYIIIAPOBKH.

Hyxnennosble kucinotsl. CTpOEHUE U YPOBHHU CTPYKTYPHOM OpPraHM3alMM HYKJIEHHOBBIX
KUCJIOT. DYHKIIMN HYKJIIEMHOBBIX KHACIOT B OPraHU3ME.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AWCHUIUIMHE IPOBOJAUTCS IIYTEM KOHTPOJIA IOCEHAEMOCTH,
IPOBE/IEHUS] KOHTPOJIBHBIX Pa0bOT, TECTOB M0 JIKLIMOHHOMY MaTepuaiy u (pukcupyercs B popme
KOHTPOJIBHOM TOYKH HE MEHEE OJJTHOTO pa3a B CEMECTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

3ader B 4eTBEpTOM ceMecTpe MPOBOJUTCS B MUCbMEHHOUW dopMme mo Ouneram. buner
conepkuT 10 TeopeTHyecKrX BOMPOCOB C 5 BapMaHTaMM OTBETOB Ha BHIOOP, U3 KOTOPBIX TOJIBKO
OJIMH NpaBWIbHBIN. [IponoikuTensHOCTS 3aueTa 1,5 Jaca.

[TpumepHoe conepkanue ounera:
IIpu pemenun 3axa4 1-5 ucnoJib3yiiTe pUCYHOK:

1) H,C=CH—CH,—CH; 2) H,C—CH, 3) H3C—(|3H—CH2—CH3
1. Kakue coeIMHeHHSI SIBJISIIOTCS CTPYKTYPHBIMH H30MEPaAMH:
A)3,5 B) 1,4 C) 14,5 D) 1,24 E) 1,2
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2. Kakue coennHeHus1 cnocoOHbI MPUCOeAUHATH Brz2 Ha xoJ101ay:
A) 12 B) 1,24 C)35 D) 2,35 E)1,4

3. Kakue COCAUHECHHUA BCTYINIAKOT B PCAKIUH AJVIMJIBHOI0 3aMECIICHUSA
A)L4 B) 1,2 C) 3,5 D) 1,2,4 E) 2,35

4. Kakoe coeJuHeHHe JaeT HaMMeHbIIee YHCJI0 BO3MOKHBIX NIPOAYKTOB B peaKIuu
PaIMKAaIbHOI0 MOHOTAJIOTeHUPOBAHHUA (3aMellleHus1):

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

5. Kakoe coeanHeHue nMpenMyllecTBeHHO o0pa3yercs npu peakuuu: 1,4-muépombyran + Zn
>

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

6. Kakue coefiHeHHs NMOJY4AKOTCSH MPH 030HHUPOBAHUHU AJIKEHOB € MOC/IeAYIOMIeH
00padoTKOI1 BOJOH B MPUCYTCTBMU HUHKOBOM NbLIN:

A) KapOOHOBBIE KHCIIOTHI U KETOHBI B) kerocniupTsl C) nByxaTOMHBIE CIIUPTHI

D) anpaeruibl ¥ KETOHBI E) omHoaTOMHBIC CITUPTHI

7. Kakasi W3 map pe30HAHCHBIX CTPYKTYP H300pakeHAa HEMPABHJIBHO:

@ //0 /O' CH3-CH=CH-C'H-CH3 «
A @ HC—C <—> HC—C CH3-C*H-CH=CH-CHjs
(") ® o Y ©
Xc' CH' H@\
o-—0 ~A :
(D) (E) CH, CH,

8. Uto siBJsieTCs1 AOMUHUPYIOIIMM NMPoAyKToM B peakuuu HOBI ¢ nponenom:
A) 2-6pom-1- B) 3-6pom-1- C) 2-6powm-2- D) 1-6pom-2- E)1,2-
MIPOTaHOI MIPOTAHOI MIPOTAHOI MPOTaHOI IUOpOMIIpOTIaH

9. Kakue peakuum HanucaHbl NPABUJIBHO:

1. Br-CH=CH: + HBr (0 °C, CCls) > BrCH>-CH:Br (A)3,5
2. metunaneruwien + 2HBr - CHs-CH2-CHBr» (B) 1,35
3. CH3-CH=CH: + HBr (hv) > CHs-CH>-CH2Br (©)24
4. CH3-CH=CH> + HBr (R-O0O-R) - CH>=CH-CH2Br (D) 2,3,5
5. CH3-CH=CH: + Br> (450 °C,) - CH>=CH-CH:Br (E) 1,2,4

10. Ha3oBuTe coeiHEeHHE:
H;C—CH=CH—-CH,—C—=CH
A) 4-rekcen-1-un~ B) 2-rekcen-5-un = C) l-rekcun-4-ed D) 5-rexcun-2-eH

Pesynbrarhl TecTa, BBIpakaeMble B KOJMYECTBE MPABUIBHBIX OTBETOB Ha BOIPOCHI,
JIOBOJISITCSL IO CBEACHUS MPENOoAaBaTelisl, KOTOPbIM yUUTHIBAET UX MPHU BBICTABIEHUHU ATTECTALIUU
«3auteno» i «He 3a4TeHO», C y4eTOM PE3ysbTaToOB pabOTHl CTYACHTA B CEMECTPE, KOTOPHIS
OIICHUBAJ TpENo/iaBaTellb MPaKTUKUA. Ecnu cymMmapHbI peWTUHT CTyneHTa He Huxke 36% ot
MaKCUMaJIbHOT'0, CTABUTCS 3a4TEHO.

JK3aMeH B TpPeThbeM CeMecCTpe IIPOBOJUTCA B IHUChMEHHOW (opMe IO OujeTam.
DK3aMeHaIMOHHBIN OmneT coctouT u3 20 Bompocos, npoepsitommx MOIIK-1.1, 1.2, 2.1, 2.2..
[IponoixkuTenbHOCTh SK3aMeHa 1,5 gaca.

[TpuMmepHBIif TepeueHb TEOPETUUECKUX BOTPOCOB:

IIpu pemiennu 3aga4 1-5 ucnoyb3yiiTe pUCYHOK:
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3. H,C—CH=CH—CH; 4. HyC—CH—CH,—CH, 5 H,C—CH,

HC H,C—CH,
1. Kakmue coeiHeHUsI SIBJISIIOTCS CTPYKTYPHBIMH H30MepPaMu:
A) 3,5 B) 1,4 C) 1,35 D)1,24 E)1,2
2. Kakue coequHeHHs BCTYNAIOT B PeaKIUH AJUIHJIBLHOTO 3aMelleHusl:
A)l4 B) 1,3 C)35 D)1,2,4 E) 2,35
3. Kakoe coeinHeHue SBJISIETCS] XUMUYECKH HAUMeEHee PeaKIHOHHOCTOCOOHBIM
Al B) 2 C)3 D) 4 E)5
4. Kakoe coennHeHne 1aeT HAUMeHbIIIee YHCJI0 BO3MOKHBIX NMPOJAYKTOB B peaKIuu
PaaMKAJIbHOT0 MOHOTAJIOTEHUPOBAHUSA (3aMelleHUs):
Al B) 2 C)3 D)4 E)5
5. Kakoe coennHeHune NpeMMyliecCTBEHHO o0pa3yercsi IPU peakuuu: 2,3-1uo6pomMOyTan + Zn
>

Al B) 2 C)3 D)4 E)5
6 Kakue coennnenus HBJIHlOTCH HeapOMaanecman
CH2 CH2 (A) 1,5
O O = ©)24
(D) 2,45
@ 5. (E) 1,2,4
7. Kakune peakuuy HANMUCAHBI IPABUJILHO:
1. CH3-CH=CH: + HBr (0 °C, CCls) > CH3-CHBr-CHs (A) 1,2,4
2. CH3-CH=CH2 + HBr (100 °C) - CHs-CH,-CH.Br (B) 1,2,5
3. CH3-CH=CH> + HBr (hv) - CH3-CHBr-CHzs 0134
4. CH3-CH=CH, + HBr (R-O0-R) - CH3-CHBr-CHjs (D) 1,35
5. CH3-CH=CH; + Br, (450 °C,) > CH;=CH-CH:Br+ HBr  (E) 3,4,5

8. Kakue coeTuHeHHs MOJYYAIOTCSA MPH B3aUMOJEICTBHM AJILAEeTHI0B H KETOHOB C
Tpurajorenuaamu gocgopa:

A) rem-nurajgoreHagKaHbl B) ankuiaragoreHuapt C) ankeHUITAIOreHUIBI

D) anbaeruibl 1 KETOHBI E) Bui-muranoreHankanbl

9. Eciin 4-6pomTosyoa npu peakuuu ¢ NaOH naet B Bujae NpoayKToOB cMeCh M- U 1-
KPe30J10B, 3TA peaKiusi MPONLIA 10 MEXaHU3MY:

A) pagukaibHOTro B) anextpodunbHoro C) HyKI€OPHIBLHOTO
3aMelIeHHS; 3aMelieHns SEAr 3aMeleHns SN2Ar
D) HykJI€OMMIBHOTO 3aMeIIeHHs Yepe3 OTHICTUICHHUE- E) nykneodpuisHOrO
pHUCOeANHEHNE (Uepe3 «OCH3UHY) 3amMmereHust SN1Ar

10. HazoBuTe Ae3aKTHBUPYIOLIHME Mena- OPUEHTAHTHI B PEAKIUAX APOMATHYECKOI0
3JIeKTPOPHUIBHOIO 3aMeleHH

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

A) 135 B) 2,4 C) 234 D)1,45 E) 2,5

11. Yro siBJsieTcS OCHOBHBIM MPOAYKTOM ObICTPO#i peakunu HMKJIOreKceHa ¢ 6poMom B
TemHoTe npu 10 °C:



B

H Br Br H
O 0 4 CLL.C
Br H E)

12. PeareHnT npejacTaBJisieT co60ii 6poM ¢ npuMechio FEBrs . Jlisi kakux ueJieii oH MoKeT
OBbITH IPUMEHEH:

A) cynbdupoBaHue B) HutpoBanue B sapo C) HuTpOBaHUE B OOKOBYIO
QIKaHOB 1enb

D) raiorenupoBanue B E) ranorenupoBanue B 60KOBYIO

PO 1enb

13. llepBUYHBIi cUPT 00pa3yeTcsi MPHU peakuuu W30bITKA peHUIMATHUIIOpOMUA C:
A) MeTunaneTaTom B) metundopmuarom C) bopmanbaeruiom
D) aneranbaeruiom E) CO2

14. OT™MeTBTe IJ1aBHBII MPOAYKT peakuuu: 2-MeTHJI-2-xjaopoyran + KOH (mupuaus,
HarpeB) >

A) 2-metnn-2- B) 2- C) 2- D) 2-meTun-1- E)
OyTaHOn MeTuio0yTen-1 METHJIOYTEH-2 OyTaHoOn M30MEHTaH

15. Ilo kakomy MexaHu3MY (IPeUMYIIECTBEHHO) IPOTEKAaeT yKa3aHHAaA B 3a1a4e 14
peakuus:

A)SN2 B)SN1 C)E1l D)E2 E) SNi (BHYyTpUMOJIEKYIIPHOE HYKICOPHUIBHOE 3aMEIICHUE

16. YUro siBJsieTcs MPOAYKTOM PeaKIUM:

0 o B

H 0
HsC Cl 3
A NH-CHy-CHy | HaC NH,
C D E
/\/|OJ\ [ (|)|
/\/\
HsC NH-CH,-CH3 | HsC cl HaC CH,—CHs
17. Kakoii u3 aTOMOB BOJ0OpPOAA 1 5 3 5 A)l
B HAUMEHbIIEH CTeNeHH B) 2
HaC CH,~CH—CH,

NOABEPKEH 3aMELIEHHI0 XJI0POM | 03
B YCJIOBHSIX CH;4 D)4 E)5
THINMYHOI0 PAANKAJIBHOIO
3aMelleHHs

18. Kak naspiBaercsi peakiusi: CH3-CH2-CH2Cl + Na - CH3-CH2-CH2-CH2-CH2-CH3s +
NacCl:

A) peakuust KonoBanosa B Peitmepa-Trumana C) I'arrepmana-Koxa

D) Bropuia E) peakius Bunbsimcona

19. Kakas u3 peakuuii nporexaetr BE3 o0pa3oBanusi npomMe:KyTOYHOro KATHOHHOIO
WHTEpMenaTa:
(A)  Tomyon + Brz (marpeB) = CeHs-CH2-Br + HBr
(B)  mu-tperOyTHiOBRIiA 3dup + HJ (HarpeB) = TpeT-OyTHINOIUT
(C)  Tper-6yranon + HBr - tper-0yTuinopoMus
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(D)  CeHs + CH3ClI (AICI3) = Tonyon
(E) CH3z-CH=CH-CHs + Brz (CCly, 25 °C) > CH3-CHBr-CHBr-CH3

20. [Toxa3aHHbBIE HUXKE COEQUHEHNA:

COOH COOH
Hm—=—=OH Hm—"—=CHj

CHg OH
A) HICHTUYHBI B) cTpyKTypHBIC H30MEPHI | C) muactepeomepsr
D) sHaHTHOMEDBI E) paznmuunbie KOH(MOpPMAIMK OJHOTO U TOTO JKE COCTUHCHHS

Pe3ynbrarhl 3K3aMeHa ONpeIesOTCs KOJTUYECTBOM MPAaBUIBHBIX OTBETOB, HA OCHOBAHHUH
KOTOPBIX TPEMNOaBaTeI0 PEKOMEHIYIOTCS OIEHKH «OTIMYHO» (YUCIIO MPABHIBHBIX OTBETOB
Bxogutr B TOIl 20% OLEHOK, IMOJNy4eHHBIX CTYACHTaMH IOTOKa), «xopomo» (40-79%),
«ynoBieTBoputebHO» (20-39%), «HeynoBieTBOpuTeIbHOY (HU3mHe 19% pe3ynbTaToB).

HroroBasi oleHKa BBICTABIISICTCS MPEIOAAaBATEICM MPAKTHKH C YIETOM PEKOMEHIyeMOM
OLICHKH TI0 UToraM 3k3amena (Bec 0.3) u pe3ynbTaToB paboThI CTYyACHTa B cemectpe (Bec 0.7).

TakuMm jxke 00pa3oM OCYIIECTBISICTCS MPOMEKYTOYHAsl arTecTamust B 6 cemectpe.
DK3aMeHaIMOHHBIM Ouier coctroutr u3 20 Bompoco, mposepswoommx HMOIIK-1.3, 2.3, 2.4.
[TponomxkuTensHOCT YK3aMeHa 1,5 Jaca.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUILUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley BkitOYaeT TPH YACTH:

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

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

- https://moodle.tsu.ru/course/view.php?id=23522 (mecrtoii cemectp)

0) OrieHOYHBIE MaTepHallbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JUCITUITIINHE.

B) [lnan ceMuHapCcKuX / MPaKTUUECKUX 3aHATHH 1O AUCIUILTUHE.

r) Metoauueckue ykazaHus 1o MPOBEJICHUIO TAOOPATOPHBIX padoT.

1) MeTtonudeckue yka3aHus 10 OPraHU3allud CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Mlepeuyens yueOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— Iab6apos 0. C. Oprannveckas xumus. M. : Jlans, — 2011.

— PeyroB O. A. Opranunueckas xumus Y. 1-4. [ydeOHUK A7 BY30B [0 HAIlpaBICHUIO U
crenuanbHocTH “Xumus’]. M. : BUHOM. J1a6. 3nanuii. — 2004, 2007.

— I[ab6apos 1O. C. Oprannyeckas xumus. M. : Xumus, — 1994,

— Caiike I1. Mexanu3Mel peakuuii B opranudeckoit xumuu. M. : Xumus, — 1991

— Tepneit A. CoBpemeHHas opranndeckas xumusi. M. : Mup, — 1981.

0) TOTIOTHHUTENIbHAS JIUTEPATYpa;

— 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.
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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

— Carey F., Sundberg R. Advanced Organic Chemistry. Part B. Reactions and Synthesis
(4ed.) Kluwer —2000.
— Smith M.B., March J. March's advanced organic chemistry (5ed.) Wiley — 2001.

B) pecypcbl cetu HTEpHET:
https://www.khanacademy.org/science/organic-chemistry - jgexiuu mo opraHn4eckoi
XUMHUU OHJIAMH (AHTJL.)
http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php - YMK «Opranndeckast XUMHsD
JJIs1 ITKOJIBI «OHBI XUMUK» U CTYACHTOB XUMHUUYCCKHUX U HCXUMHUYICCKUX CHCHH&HBHOCTeﬁ
Ty
http://www.chem.msu.ru/rus/teaching/org.html - yueOHbIe MaTepHaIbl IO OPraHUUECKON
xumun MI'Y
http://orgchem.tsu.ru — onnaitHOBbIE Y4eOHO-METOAMYCCKIE MAaTEPHAIIBI IO KYpCy
((OpFaHI/I‘ICCKaﬂ XUMUA» I CTYACHTOB XUMHUYCCKUX U HEXUMHNYCCKUX CHeHI/IaJILHOCTeﬁ
TTY,
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=4037 — Illa6apos FO. C.
Oprannueckasi XUMHS
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu - JlabopaTopHbie pabOTHI B
opranuveckoMm npaktukyme. Arponomos A. E., [llabapos 1O. C.

Ilepeyenb HH(OPMANUOHHBIX TEXHOJIOT Ui

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standard 2013 Russian: maker mporpamMm. BKjrodaeT MpHIOKCHHS:
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);

— my0aMYHO AOCTYnHBIE 0Onaunbie TexHonoruu (Google Docs, Slnnexc auck u T.11.).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEKTPOHHBIN Karajor Hay4noi 6ubnmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpait — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe oOecrieyeHue

- JIeKIIMOHHAs ayJuTOpHs, OCHAIlEHHass MYJbTUMEIUMHBIM 000py/lIOBaHUEM IS
JEMOHCTpAllMM TMPEe3eHTAlNH, claioB U KommbioTepHoil anumanuu (ayautopust Ne 311 6-ro
yuebHoro kopryca TI'Y). B aynuropun nmeercss MHTEpaKTUBHAS JI0CKa;

- mabopatopHnas ayautopus (Ne 324, 6-ro yae6Horo kopryca TI'Y)

- naboparopus opranndeckoro cuatesa (Ne 323, 6-ro yuebHoro kopmyca TT'Y)

- mabopatopust TT'Y (Ne 307, 6-ro yuebnoro kopiyca TT'Y)

- naboparopus Xumudeckoit Dxonoruu (Ne 306, 6-ro yuedHoro kopryca TT'Y).

Bce mnaGopatopum ocHalieHbl BBITSDKHBIMH IIKadamu, CTEKISHHONM u  (apdopoBoit
71a0opaTOpHOIl MOCYI0M, H3MEPUTEIBHBIM HHCTPYMEHTOM (BEChl, TepMOoMeTphl, pH-MeTprl, Y O-
cnektpodporomerp u T.1.). Kpome Toro, B 5abopaTopusix HMEETCS HarpeBaTebHOE
o0opynoBaHue (AMEKTPOIUIMTKM W TepMOcCTaTupyroue mkadsl), 000pyroBaHHE IS
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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/

GuIbTpAIUM MO BaKYyMOM H POTOPHBIE UCTIAPUTENH, BCTPSIXUBATEIH, MECIIATKHA C MATHUTHBIM
MPUBOJIOM U Jpyroe o00pyaoBaHHeE.

Yuebublii npouecc no aucruminHe «Opranudeckas XUMUsD) TOAEP>KUBACTCS CAMBbIM
COBpPEMEHHBIM 000PY0BaHUEM I PAOOThI C OPraHUYECKUMU COSTUHEHUSIMH, U BKIIIOYAET:

- cuctemy BOXX-MC

- ananuTuyeckyto cucremy FPLC;

- npenapaTuBHyto cucreMy FPLC;

- CUCTEMY KalUJUISIPHOTO 3JIeKTpodopesa;

- cucreMy napodasznoro [KX-ananusa

Aynurtopun Il TPOBEACHMSI 3aHATUN  JICKIIMOHHOTO W CEMHUHApCKOro  THIa

UH/IMBUIYAIIHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOMN
aTTECTaIlMU B cMelieHHOM dopmate («AKTpy»).

15. Undopmanus o paspadorunkax

CnwxoB FOpuit ['enHagpeBUY, KaHA. XMM. HayK, JOIEHT, Kadeapa OpraHnuecKord XUMHUH
HaumonaneHoro  umcciemoBarenbckoro  TOMCKOrO — rOCyJapCTBEHHOTO — YHHBEPCHUTETA,
3aBeNlyIOIINiA Kadeapoii;

XacanoB Buxtop BasukoBud, KaHA. XUM. HayK, JOIEHT, Kadeapa OpraHndeckoil XuMHUN
HanunoHnanbHOT0 Mccie10BaTeabckoro TOMCKOro rocyJapcCTBEHHOTO YHUBEPCUTETA, TOLEHT.
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