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1. Heau v 3a1a4n yuyeOHOM AUCHMILIMHBI (MOAYJIsl, IpakTuk, ['HA).

Heab nucHUMIMHBI: GOPMUPOBAHKE CHCTEMHBIX 3HAHUN O CTPOCHHMH, CBOWCTBAX M PeaK-
IIUOHHOW CITOCOOHOCTH OCHOBHBIX KJIACCOB OPTaHMUYECKUX COCIMHCHHM, JICkKAIIUX B OCHOBE (hH-
3MKO-XUMHUYECKOM CYIHOCTH U MPOIECCOB, MPOUCXOISIIIUX B OPraHU3Me YeI0BeKa Ha MOJICKY-
JSIPHOM U KJICTOYHOM YPOBHSIX.

3agaumn AMCHUINJIHHBI:

- (¢opMUpOBaHHE 3HAHMW O CTPOCHUHM W CBOMCTBaX OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIUHCHMIA,

- oOydeHHWE YMCHHSM BBISBISATH CBOWCTBA BEIICCTB OPraHUYECKOH MPHPOJIBI,
OMpECACIIAOIINX OCOOEHHOCTH HX MOBCACHHUA B XHMHYCCKUX PCAKIUAX H IIpoHeccax
KHU3HEIEATCILHOCTH,

- (hOpMHUPOBAHKE TPAKTUICCKUX YMEHUN MMOCTAHOBKH U BBITIOJIHCHHS SKCTIEPUMEHTAILHON
paboTHl;

- (opMupOBaHHE HABBIKOB U3Yy4YEHHUS HAy4YHOM JHTEpaTypsl U  O(QUIHUAIBHBIX
CTaTHCTUYECKUX 0030pOB.

2. Mecro aucummiauHbl (mMomynasi, mpaktuku, I'MA) B crpykrype OIIOII mo
HANPAaBJIEHUIO NOATOTOBKH (CIIeNMATbHOCTH).

Hucnurnnuna «brnooprannyueckas XuMus» BXOAMT B repedeHsb 6azopoid yactu OITOIT mox-
TOTOBKH CIEIUATHCTOB 10 criernanbHOCTH 31.05.01 JleweOHoe nemo (¢ ameMeHTaMy aHTTHICKO-
ro sA3bIKa.

OOydeHre CTYJIEHTOB OCYIIECTBISICTCS Ha OCHOBE MPEEMCTBEHHOCTH 3HAHHWA U YMEHUH,
MOJIYYEHHBIX B Kypce «XHUMHs» 00Ie00pa3oBaTebHbIX YUeOHBIX 3aBEICHUN. SIBIseTCS Tpe-
HIECTBYIOMIEH M M3YYCHHS JUCUUIUTHH: OMOXUMUS, TUCTOJOTHUS, IMOPHOIOTHUS, ITUTOJIOTHS;
HOpMaJIbHasi (PU3HMOJIOTHS; MAaTO(OU3UOJIOTHS, KIMHUYECKas MaTO(U3HOIOTHS, (apMaKOIOTHs;
TUTHEHA; MUKPOOHOJIOTHS, BUPYCOJIOTHS; KITUHUYECKUE TUCIUTITUHBI.

3. Ilepeuenr mMJIaHUPYeMBbIX pPe3yJbTATOB O0Y4YeHUS] MO IAUCHUILIUHE (MOAYJIO,
npaktuke, ['MA), COOTHeCEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTaTaAMH OCBOEHUS
o0pa3oBaTe/IbHON NPOrpaMMBbl.

IInanupyemble  pe3yJbTaTbl OCBOGHHSl 00pa3oBaTeIbHOW NpPOrpaMMmbl  —
KOMIIeTEeHIIUH 00y4aloINXCs, YCTAHOBJIEHHbIE 00Pa30BaTe/IbHBIM CTAHAAPTOM:

OIIK-1 roTOBHOCTBH pemiaTh CTaHAAPTHBIE 3a7a4d MPOGECCHOHATBHOU IEATEIBHOCTH C
UCTIOJIb30BaHUEM HMH(OPMAIMOHHBIX, OMOIMOrpaduyecKix pecypcoB, MeIuKO-OHOIOTHYECKON
TEPMHUHOJIOTHH, WH(OPMALMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH M Yy4€TOM OCHOBHBIX Tpe-
OoBaHMi HHHOPMAIIMOHHON OE30MMACHOCTH;

OIIK-7 — roTOBHOCTh K HCIIOJB30BAHHIO OCHOBHBIX (DM3MKO-XMMHYECKHX, MaTeMaThye-
CKHX M WHBIX €CTECTBEHHO-HAyYHBIX MOHSITHA W METOJIOB NPU PEIICHUU MPO(HEeCCHOHATBLHBIX
3ajady;

OIIK-9 — cnioco6HOCTH K oreHKe MOP(PODYHKIIMOHATBHBIX, (PH3UOTOTUIECKIX COCTOSTHHIMA
Y TIaTOJIOTMYECKUX MPOIIECCOB B OpraHU3Me YeJIoBeKa JJIsl pelieHHs MPOopeCCHOHANbHBIX 3a/1a4.

IInanupyemblie pe3yjbTaThl 00y4eHHs 10 AUCHHUILIMHE - 3HAHWS, YMEHUS] H HABBIKH
U (M) ONBIT AeATEeNbHOCTH, XapaKTepu3ywuue 3Tanbl GopMHUpoOBaHUsA KOMIIETCHIHI H
ol0ecrneynBaOIIMe AOCTHKEHHE IUIAHHUPYEMbIX Pe3yJbTAaTOB OCBOCHHUSI 00pa3oBaTeJbHOI
NPOrpamMMmBel.

B pesynbrare u3ydeHus AUCHUILIUHBI 00YYarOIUiiCs JOKEH:

3HATh: OCHOBHBIC MOHATHUSA M TEOPETUUYECKHE OCHOBBI OMOOPraHMYECKOW XWMHUH; OCHOB-
HBIE CBOMCTBA OPTaHNYECKUX COCIMHEHUN U UX NIPAKTHYECKOE 3HAYCHUE B MEIUIIMHE; OCHOBHBIE



Ounonornyeckne, GU3NIECKUE U XUMUYECKHE 3aKOHOMEPHOCTH, JIS)KAIIHEe B OCHOBE TPOIIECCOB,
IPOTEKAIOIIUX B OPraHU3Me YeJIOBEKa; OCHOBBI CTPOEHUS M PEaKIIMOHHON CIIOCOOHOCTH OpraHu-
YECKHX COCIMHEHUI; OMOJIOTMUECKH BaXKHBIC PEaKIMH MOHO(YHKIIMOHAIBHBIX OPTraHHYECKUX
COEJIMHEHUI; MONH- U TeTepoPyHKLIHOHAIbHbIE COEIMHEHNS, YYaCTBYIOIINE B MPOIECCaX JKU3-
HEJIEeATEIIbHOCTH; OMOTMOIMMEPBI M MX CTPYKTYpPHBIE KOMIIOHEHTHI, HU3KOMOJICKYJISIPHBIE PETy-
JSITOPBI.

yMeThb: KIacCu(UIMPOBATH OPraHUYECKUE COSAMHEHHS, HCXO/S U3 CTPYKTYpPHBIX 0cOOEH-
HOCTEH; COCTaBIATh B COOTBETCTBUU C IpaBuiaamu HoMeHknatypsl MIOITAK nHa3zBanust opranu-
YECKMX COEAMHEHHWH M0 WX CTPYKTYpHOH ¢opmyrne u, HaoOOpOT, MO HA3BAaHHIO IMPHBOIHUTH
CTPYKTYpHYIO (hOpMyJly; HAXOJUTh CBSI3b MEXJY CTPOEHHEM BEIECTBA M €ro XUMHUYECKUMHU
BO3MOKHOCTSIMU; TIOJIb30BAaThCsl Y4€OHOW, HAyYHOU, HAYYHO-TIOMYJISIPHON JTUTEPATYPOU, CETHIO
WHTepHeT; MPOBOAUTH AJIEMEHTAPHYIO CTATUCTHUECKYI0 00pabOTKy JAaHHBIX; 0000IIaTh pa3iny-
HbIE ICTOYHUKU HH(DOPMAITUH C TeNTBI0 IPHOOPETEHHS HOBBIX MPO(ECCHOHAIBHBIX 3HAHUH.

BJajeThb: 0a30BbIMH TEXHOJOTMSAMU IpeoOpa3oBaHuss HHPOPMALUU: TEKCTOBBIE,
TaOJMMYHBIC PEJAKTOPBI, TOMCK B CceTH VIHTepHEeT, HaBBIKAMH BECTH TOWCK W JeaTh
o0oOmiarone BBIBO/BI; HaBbIKaMU Oe3o0macHOM paboTbl B XMMHUYECKOH JjabopaTopuu u
YMEHHUSMHU 00paliaThesi ¢ XUMUYECKON TIOCYI0M, pEaKTUBaMH, pabOTaTh ¢ Ta30BBIMHU TOPEITKAMH
U 2JIEKTPUYECKUMU PUOOpaMH.

4. O0bem aucHUILIMHBL (MoayJsi, mpakTuku, 'MA) m Buabl yuyeOHOH padoThI.
OO0mast TPy10€eMKOCTh THCUMILTHHBI

4.1. O0beM TUCHUIIMHBI U BUABI Y4eOHOH padoThl M0 04HOI opme 00yueHus.

OO01mas TPy10eMKOCTh AUCHHUIIIMHBI COCTABJsAET 3 3aUeTHbIX enHHIbI (108 yacoB).

. Bcero Cemectp

Bup y4eOHoii padoTsl 4ACOB/3.c. 5
KoHTakTHBIE Yachl (Bcero) 45,35/1,26 45,35/1,26
B Tom uncrne:
Jlexrn (JI) 15/0,42 15/0,42
[Ipaktuueckue 3ansatus (I113) - -
Cemunapsl (C) - -
Jlabopatopusie pabotsi (JIP) 30/0,83 30/0,83
KonTakTtHas padorta B nepuop arrectaruu (KPAT) 0,35/0,01 0,35/0,01
CamocrosiTesbHass paboTa MO PYKOBOJCTBOM IPENOaBaTEesI
(CPII) - -
CamocrositesbHas padota (CP) (Bcero) 36/1,0 36/1,0
B Tom uncrne:
PacuetHo-rpaduueckue paboTbl - -
Pedepar - -
pyeue suowvr CP (ecnu npedycmampusaromcsi, npueooumcsi ne-
peuens 6udos CP)
1. CocraBiieHHe TUIaHA-KOHCIIEKTa, paboTa ¢ JOMOIHUTEIILHOU
JMTEPATypPOii, BBIITOJIHEHHE KeHC-3aTaHuii. 36/1,0 36/1,0
KypcoBoii mpoekT (paboTa) - -
KoHnTpous (Bcero) 26,65/0,74 26,65/0,74
dopma NpOMEKYTOUHON aTTECTALINN:
(3x3amen) IK3aMeH IK3aMeH
O01ast TPYA0EMKOCTh (Yachl/ 3.e.) 108/3 108/3




4.2. O0beM TUCHUIIMHBI X BBl Y4eOHOH pa0doThI 0 3204HOM Gopme 00yueHHUs.

3aounas gopma o0yuenuss PI'OC BO 1o cnennaibHOCTH HE IPEAyCMOTpEHA

5. CTpykTypa u coiep:kaHHe AU CHUILIHHbI

5.1. CTpyKTypa THCHUILINHBI AJI O4HOI (pOPMBI 00y4YeHHS.

Buabl yueOHoi padoThl, BKJIIOYAS

®opMbI TEKY-

CaMOCTOSITeIbHYIO pa0oTy U TPYAO- | 1Iero KOH-
8 €MKOCTh TPOJIA
5 (B yacax) ycrneBaeMoCTH
e = (no neoenam
I /;1 Pa3znen qucuunIMHbI ; 2 cemecmpa)
= w5l E g . ®opma npo-
¢ = = A - = &) MEeKYTOYHOM
== = © 5 aTrecTanuu
= (no cemecm-
pam)
2 ceMecTp

1. |Section 1. General as-| 1-4 4 8 - - 10 |Ompoc, BBIIOI-
pects of chemical struc- HCHHE Kefic-
ture and reactivity of 3a1a4
organic compounds.

2. |Section 2. Monofunc-| 5-7 3 6 - - - 7,5 |Ompoc, BHINOI-
tional organic com- HCHUE Ke¥ic-
pounds of biological 3a1a4
interests.

3. |Section 3. Poly- and he-| 8-10 3 6 - - - 7,5 |Ompoc, BHINOI-
terofunctional  organic HECHUE Keiic-
compounds in living 3a1a4
systems.

4. |Section 4. Biopolymers| 11-15 5 10 - - - 11 |Ompoc, BBINOI-
and their structural con- HEHHe Keiic-
stituents. 3a7a4

9. |IIpomexyrounasi art-|Ilo pac-| - - 0,35 - [26,65| - |Dx3amen B
TecTanus nuca- ycTHOM popme

HUIO
10. |MToro 15 | 30 | 0,35 | - |26,65| 36

5.2. CTpyKkTypa AMCUUIJIMHBI VIS 32049HOH (popMBbI 00yUeHU s

3aounas ¢popma oOyuenust PI'OC BO no cnenuaibHOCTH HE MpeTycMOTpeHa




5.3. Conep:xanue pa3ieoB JMCUUILIUHBI (MoayJisl, npakTuKu, [MA) «buooprannyeckas xumMus», 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JIeKIUMOHHBINA KypC

Ne | HammenoBaHnue TeMsbl | Tpynoem- Coaepxanue dopmupye- Pe3yibTaThl 0CBOCHUSA Oo0pa3zoBa-
n/n JUCHMILIMHbI KOCTb (4a- Mble KOMIIe- (3HATh, YMeTb, BJIA/1€Th) TeJIbHbIE
Chl/3.€]1.) TEHIMHU TE€XHOJIOTUH
(0]0]0)
1 2 3 4 5 6 7
2 cemecTp

1. |Section 1. General as- 4/0,11 Introduction into bioorganic chemistry.| OIIK-1 |3HaTh: kputepun kinaccuduka-| Craig-
pects of chemical struc- Classification of organic compounds. No-| OIIK -7 |uud OpraHM4ecKHX COCAMHE-|  JICKIUSI
ture and reactivity of menclature of organic compounds. OIIK -9 |Huil, OCHOBHBIC KJIACCHI OPraHH-

organic compounds.

Configuration and conformations of or-
ganic substances. The theory of the chem-
ical structure of organic compounds. isom-
erism and its types. Configuration and con-
formation of open-chain organic com-
pounds. Conformation of cyclic com-
pounds.

Conjugated and aromatic systems. Con-
jugated systems. Aromatic systems. Induc-
tive and resonance effects. Organic Reac-
tion Terminology.

Classification and mechanism of organic
reactions. Classification of reagents in-
volved into the chemical reactions. Classi-
fication of chemical reactions in organic
chemistry.

Hydrocarbons. Radical substitution at
sp*-hybridized carbon atom. Halogenation
of alkanes. The mechanism of electrophilic

YECKUX COCTUHEHHH, (PYHKIIHO-
HaJIbHBIE TPYIIIbl, OCHOBHBIE
MpaBUJia CHUCTEMaTHYECKOW HO-
menknatypsl MIOITAK, tepmu-
Hbl — POJIOHAYaNbHAsl CTPYKTY-
pa, 3aMECTUTENH, XapaKTepH-
CTHUYECKHE TPYIIBI; MOHITHE 00
U30MEPUHM  OPraHUYECKUX CO-
€MHEHUN U ee Pa3HOBUIHOCTH,
TUNBI TUOPHUIIM3AINUA ATOMHBIX
opOuTanei yriepoja, BUIbl KO-
BAJICHTHBIX CBS3€M, MX OCHOB-
HbIE€ XapaKTePUCTUKH, IJIEK-
TPOHHOE CTPOEHHUE CUCTEM C OT-
KPBITOH W 3aMKHYTOM LEMNbIO
COMPSIKEHMSI, COIPSDKEHHE Kak
dbakTop CTAaOWIBHOCTH, DJIEK-
TpoHHBIE 3((deKTh 3amecTuTe-
Jeil U UX BIMSHUE Ha pacipeje-




addition to a multiple bond - Ag. Electro-
philic addition to alkenes and alkynes. The
addition of unsymmetrical reagents to un-
symmetrical alkenes and alkynes. Electro-
philic addition to conjugated systems. The
mechanism of electrophilic aromatic sub-
stitution - Sg. Ring-activating and ring-
deactivating substituents. Electrophilic ar-
omatic substitution in polycyclic aromatic
hydrocarbons. Electrophilic substitution in
heteroaromatic compounds.

JICHHE SJIEKTPOHHOM MIIOTHOCTH
B MOJIEKYJE; TOMOJIUTUYECKUU
(pamuKanbHBIA) M TETEPOKIUTH-
YECKOW (MOHHBIN) pa3pblB XU-
MUYECKOW CBSI3H, TEPMHUHBI —
cy0OcTpar, peareHT, peakIHOH-
HBIM LIEHTP, AJEKTPOHHOU CTpPO-
eHre CBOOOJHBIX paJUKAaJIOB,
KapOKaTHOHOB, KapOaHMOHOB H
dakTopsl,  00yCIOBIMBAIOIINE
UX TEPMOJAMHAMUYECKYIO CTa-
OWJIBHOCTb, cBOOOAHOpAIU-
KaJbHbIE pPEaKIUU B allkaHax,
LIE[THOM XapakTep OTHUX peak-
U, peakluu 3NIEeKTPOPUIBHO-
ro TMPHCOEIWHEHHUS B AalKeHaX,
OO MeXaHW3M, KHCIOTHBIN
KaTajau3, MPUIHHBI PEerHOCENIeK-
TUBHOCTH, TIPaBWIIO MapKOBHU-
KOBa, PEAKIUH AIEKTPOPUILHO-
r0 3aMEIIEeHUs B apeHax, OOIIHiA
MEXaHHU3M, AIKUIMPOBaHUE, Ta-
JIOTEHUPOBAaHUE U CYJIb(PUPOBa-
HUe OCH30Jla U €ro MpOU3BO/I-
HBIX, TpaBUJia OpUEHTAIMH 3a-
MECTUTENIE W WX BIHUSHHUE HA
PEaKIMOHHYIO CIOCOOHOCTh
NPOM3BOJHBIX OCH30Ja, peak-
IUU OKUCJICHHS TBOMHBIX yTJe-
POA-YIIEpOAHBIX CBA3EH B 3aBU-
CUMOCTHU OT YCJIOBUN U pEaKINH
OKHCJICHUSI TOMOJIOTOB O€H30171a.




yMeTh: OIpeieNsaTh IO CTpoe-
HUIO YIJIEPOJIHOTO CKelleTa Mpu-
HA/JICKHOCTh OpPraHUYECKUX
COCIMHEHUN K COOTBETCTBYIO-
UM KJ1acCU(UKALMOHHBIM
rpymmaM, YCTaHaBIUBaTh I10
CTPYKTYpHOI (hopMyIie Hamn4ue
(GYHKIIMOHATBHOW TpPyNIbl B
MOJIEKYJIE U OTHOCUTH OpraHu-
YECKOE COEJUHEHHE K OIIpejie-
JEHHOMY KJIacCy, COCTaBJISATh
Ha3BaHHWE OPraHUYECKOro Co-
€AMHEHUS 10 HOMEHKJAType
HIOITAK (3amectutenbHOW U
paaukano-QyHKIIMOHAIBHONW) W,
HAao0OpOT, MO Ha3BaHMUIO CO-
CTaBJISITh CTPYKTYpHYIO (opMy-
7y, TPEACTaBIATH BO3MOKHBIC
CTPYKTYpHBIE ~HM30MEpHl  KOH-
KPETHOTO OpPraHU4YecKOro Co-
€IMHEHMSI; ONPEEISATh THIT TH-
OpuaM3anuu aToMa yriepoja B
HACBHIIICHHBIX, HEHACHIIEHHBIX
U aQpOMATUYECKUX COCIMHEHUSX,
n300pakaTh TpapUUIECKH DJICK-
TPOHHOE CTPOCHHME OIMHAPHBIX
" JTBOMHBIX yIJIepOI-
YIJIEPOIHBIX  CBsI3€H, Olpese-
JSATh BAMSIHUE WHIYKTUBHOTO U
ME30MEpPHOTr0 3(PQEKTOB 3IIEK-
TPOHOJIOHOPHBIX U 3JIEKTPOHO-
aKIENTOPHBIX 3aMECTHTENEH Ha




dbopMupoBaHrEe B MOJEKYJIE IMO-
TEHIMATbHBIX PEaKIMOHHBIX
LEHTPOB; MPUBOJIUTH YPABHEHUS
peaKUuii paguKaJIbHOTO 3ame-
HICHUS JUIsl aJIKaHOB, DPEaKIHU
ANIEKTPOPMIBHOTO TPUCOETHHE-
HUS JUIsL  QJKEHOB, pEaKIHU
AIIEKTPOPMIBHOTO U  HYKJIEO-
(GUIBHOTO MPUCOECTUHEHUS IS
QIKMHOB, PpEaKIUH  3JIEKTPO-
¢uIbHOTO UM paguKaIbLHOTO
NPUCOCTUHEHUST ISl JIUEHOB,
peaxkuu 3IeKTPodUIBHOTO 3a-
MEIEHUs JJIsi apeHOB, UCIIONb-
30BaTh MpaBUja OPUEHTHPYIO-
LIETO BJIUSHUSA 3aMECTUTENIEH
JUISL peakuuil 3NMeKTPOPHUILHOTO
3aMEIICHUs] B  NPOU3BOIHBIX
apeHoB, IKCTIEPUMEHTAIBHO
HNPOBOJUTH KAayeCTBEHHBIE pe-
aKITUH Ha YTIIEBOIOPO/IBL.

BJaJeTh: HAaBbIKAMHU CaMOCTOS-
TEIbHOM paboThl € Yy4yeOHOM,
HAy4HOU U CIIPAaBOYHOM JUTEpPA-
Typo#l; BECTH TMOUCK W JAeNaTh
00001IafoI1e BBIBOABI, HABBI-
Kam# 0e30macHOi paboThl B XH-
MHYECKOM abopaTopuu u yme-
HUSIMU OOpalaThCsi ¢ XUMHUYeE-
CKOH IIOCYJIOM, peaKTUBaMH, pa-
00TaTh C ra30BBIMH TOpEJIKaMHU
U JICKTPUYECKUMU NPHOOpaMH.




Section 2. Monofunc-
tional organic com-
pounds of biological
interests.

3/0,08

Nucleophilic substitution and elimina-
tion in competition. General concepts.
nucleophilic aliphatic substitution. Elimi-
nation reactions.

Aldehydes and ketones. General charac-
teristics of aldehydes and ketones. Nucleo-
philic addition to carbonyl group — An.
Reduction and oxidation of carbonyl com-
pounds.

Carboxylic acids. Carboxylic acids.
Chemical properties of carboxylic acids -
Sn. Esters and their hydrolysis.

OIIK-1
OIIK -7
OIIK -9

3HaTh: BIUAHUE (DYHKIHMOHAb-
HBIX Tpynn Ha (OPMHPOBAHUE
PEaKUMOHHBIX LEHTPOB B MOJIeE-
KyJlaX CIIUPTOB, THOJIOB, aMH-
HOB, KHCJOTHBIE M OCHOBHBIC
CBOWCTBA CIHPTOB, (EHOIOB U
THOJIOB, OCHOBHBIE CBOMCTBa
aMHHOB, HYKJIOpHUIbHOE 3ame-
HICHUE THAPOKCHIIBHOM TPYIIIIbI
B CIIUPTaxX Ha TaJoreH, y4acTue
couproB B peakuusax  O-
QIKWJIMPOBAHUSA, Y4YacTUE aMH-
HOB B peaKImsIX N-
QIKWJIUPOBAHUSA, YYacTHUE THO-
JIOB ¥ CYyJb(HUIOB B pEaKIUIX S-
AIKWINPOBAHUS, PEAKIIUU BHYT-
PUMOJIEKYJIApHOW  Jerujpara-
IO CITUPTOB, PEAKIIUU OKHCIIE-
HUSl CIUPTOB M THOJIOB; DJIEK-
TPOHHOE CTPOEHHE KapOOHUIb-
HOHM TPyIIBI U €€ BIMSHHUE Ha
oOpa3oBaHHe JAPYTUX pPEaKIu-
OHHBIX IIEHTPOB B MOJIEKYJIE,
MEXaHU3M PpEaKLUUid HYyKIeo-
(GUIBHOTO MPHUCOEAUHEHHUS, pe-
aKIUU aJlbJO0JIBHOM M KPOTOHO-
BOM  KOHJEHCAIIMHU, PEaKIUU
OKHUCJICHUS W BOCCTAHOBJICHHS,
JMIEKTPOHHOE CTPOEHHE  Kap-
OOKCHJILHOW TPYIIIBI U €€ BIIUS-
HUEe Ha o0Opa3oBaHHE JIPYTUX
pPEaKIMOHHBIX IEHTPOB B MOJIE-

Cnanna-
JIEKIIUSA




KyJie, MEXaHH3M pEaKIHi HYK-
JICOUIBHOTO 3aMEIICHHS Y SP2-
THOPUIHOTO aTroMa yrjiepoja
KapOOKCHJILHOW TPYNIBI, peak-
MU KapOOHOBBIX KHCIIOT CO
CIIUpPTaMHU, TUOCIHPTAMH, aMHU-
HAMH ¥ WX T[POU3BOIHBIMH,
IIPUYMHBI PA3JIMYHON alWIHpPY-
IOIIeH CIOCOOHOCTH (PYHKITHO-
HAJIBHBIX TPOU3BOJHBIX Kapbo-
HOBBIX KHMCJIOT.

yMeTh: BBIICIATh PEAKIMOHHBIE
IIEHTPbI B MOJIEKYJIaX CIIHPTOB,
(GeHONIOB, THOJIOB W aMUHOB,
NPUBOJIUTH  CXEMBI  PEAKIIHi
HYKJICO(UIHHOTO 3aMEIIEHUs C
y4acTHEM  CIUPTOB, THOJIOB,
aAMUHOB, MPUBOJUTH CXEMBI pe-
aKIUH OKHCJICHUS CIUPTOB H
THOJIOB, TPUBOJUTH CXEMBI pe-
aKIUH SITUMUHUPOBAHUS CITHP-
TOB, KCIIEPUMEHTAIBLHO MPOBO-
JUTh PpEeaKInd, TOITBEPKIAIO-
e KUCJIOTHBIE CBOWMCTBA (e-
HOJIOB M OCHOBHBEIC CBOWCTBa
AMUHOB; OIPENETSATh PEeaKIIHOH-
HBIC IIEHTPHI B MOJICKYJIaX ajlb-
JETUJIOB U KETOHOB, MIPUBOIUTH
CXEMBI peakInid KapOOHUIbHBIX
COeMHEHN C oOpa3oBaHHEM
nojyareTaieH, auerajiei, uMu-
HOB, THJIPA30HOB U PEAKIINH




TUAPONIN3a, MPUBOAUTH CXHUMBbI
peaKuuii albIOJIBHON U KpPOTO-
HOBOW KOHJIGHCAIlMH, IPUBO-
JIATh CXEMbl PEAKLHUN OKHCIIE-
HUSL U BOCCTAHOBJICHHUS allbJie-
TUJI0B, SKCIIEPUMEHTAIILHO IIPO-
BOJUTh KAaYE€CTBEHHBIE DPEAKIINU
Ha KapOOHMJIbHBIE COCIMHEHUS
C OOBSICHEHHEM TIOJYy4yaeMOro
pe3ynbTara; OINpeAeisaTh peak-
[UOHHBIE IIEHTPHl B MOJEKYJax
KapOOHOBBIX KHCJIOT, TIPUBO-
JUTHh CXEMBI peakinii oopa3zoBa-
HUSl COJICH, CIOXHBIX 3(HPOB,
aMUJIOB, aHTHIPUIOB M PEAKIIHii
TUIPOJIN3a, 00OCHOBBIBATh
CPaBHHUTEIBHYIO AlUIUPYIOUIYIO
CIIOCOOHOCTh KapOOHOBBIX KHC-
JOT W WX (QYHKIMOHAIBHBIX
IIPOU3BOJHBIX, 9KCIIEPUMEH-
TaJbHO TPOBOJUTH KaueCTBEH-
HbIE€ pEaKIH OTKPHITUS KapOo-
HOBBIX KHCJIOT B BHJE Hepac-
TBOPUMBIX COJIEH, pEaKLUIO Je-
KapOOKCUJIUPOBAHUS U DTEPH-
¢ukanuu ¢ 00BICHEHUEM XUMHU-
YECKOM OCHOBBI HaOJI0JaeMBbIX
pe3yJbTaToB.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJNbHOW paboThl C y4eOHOI,
Hay4YHOU M CIPaBOYHOI JIUTEpa-
TypOW; BECTU IIOMCK M JeNaTh




00001IaroIe BBIBOALI; HaBBI-
KaMu 0e30macHOi paboThl B XH-
MUYECKOW abopaTopuu U yme-
HUSIMU OOpaIaThCs C XUMHYE-
CKOM MOCYJI0OM, peakTUBaMH, pa-
00TaTh C Ta30BBIMU TOpEIIKAMU
U DJIEKTPUYECKUMHU TPHOOpaMHU.

Section 3. Poly- and
heterofunctional organ-
ic compounds in living
systems.

3/0,08

Specific properties of aliphatic poly- and
heterofunctional compounds. General
concepts. Optical isomerism. Specific
properties of heterofunctional compounds.
Amino alcohols and their biological func-
tions.

Lipids. Classification of the lipids. Simple
saponifiable lipids. Complex saponifiable
lipids. Chemical properties of saponifiable
lipids. Nonsaponifiable lipids. Terpenes.
Steroids.

OIIK-1
OIIK -7
OIIK -9

3HATh: THUIUYHYIO PEAKIHMOH-
HYIO0 CIIOCOOHOCTh W crenudu-
YECKUE CBOMCTBA MHOI'0OATOM-
HBIX CIIMPTOB, aMHUHOCHIHPTOB,
TUIPOKCUANIBJICTH/IOB,  JTUKAp-
OOHOBBIX KHCIIOT, THIPOKCHU-,
OKCO- U aMHUHOKHUCIIOT, (DyHKITH-
OHAJIbHBIE TIPOU3BOIHBIC YTOJIb-
HOW KHUCIIOTH (YpeTaHbl, ype-
UIbl, MOYEBHMHA), (YHKIHO-
HAJIBHBIE TIPOW3BOJHBIE Tapa-
aMHUHOOEH30MHOH, CaTulMIOBOM
U CyJIb(aHWIOBOUW KHCIIOT; MPH-
pPOJHBIE BBICIINE >KUPHBIE KHC-
JOTHl U BBICIIWE CIHPTHI, BXO-
JSIIME B COCTaB JIMIHJIOB, CTPO-
€HUE W CBOWCTBA TPHALMITIIH-
LEPUHOB, XKUPHI U Macla, CTPo-
€HUE BXHEHUIINX IMPEICTaBUTE-
et ¢ocdarugos, cTpoeHue
Cc(UHTO3MHA U €ro IpOoU3BOJI-
HBIX (ILlepaMUIOB), CTPOCHHE H
CBOMCTBA TEPIIEHOB U CTEpPOM-
TIOB.

yMeTh: TPHUBOJUTH CXEMBI CITe-

Craiin-
JIEKLIUS




mU(pUYECKUX peakluid MHOTOo-
ATOMHBIX CHHUPTOB, aMUHOCITHP-
TOB, THUAPOKCUANIBJIECTHIIOB, -
KapOOHOBBIX KHCIIOT, THAPOK-
CH-, OKCO- U aMHUHOKHUCIOT,
NPUBOJIUTH CTPYKTYpHBIE (op-
MyJIBl  TTapa-aMUHOOCH30MHOM,
CAJIMIIMIIOBOH, CyNb(haHIIOBOK
KHUCJIOT U pacro3HaBaTh (GopMy-
JIBI KX TPOU3BOJIHBIX, UCIIOB3Y-
€MBIX B KauecTBE JIEKapCTBEH-
HBIX CPEJCTB; MPHBOJIUTH O00-
M€ U CTPYKTYpHBIE (HOPMYIIHI,
Ha3BaHUS IO CHUCTEMATHYECKOMU
HOMEHKJIAType BBICIIUX SKHP-
HBIX KHUCIJIOT, BXOJSIINX B CO-
CTaB JIMMHJIOB, TPUBOIUTH CTPO-
€HHe 10 Ha3BaHWIO W JIaBaTh
Ha3BaHue 1o ¢dopmyse sl OT-
JENBbHBIX TPEACTaBUTECH TpU-
AIWITJIAICPUHOB,  TIPUBOJWTH
obmyo dopmyny docdatumo-
BBIX KHCIIOT W TpEJCTaBUTEIEH
¢dochaTiioB, NPUBOIUTH CTPO-
eHrne c(UHTrO3MHA W pacro3Ha-
BaTh €ro CTPYKTYpHbIH ¢par-
MEHT B IlepaMujax, pacro3Ha-
BaTh (parMeHT LepaMuaa B
CTPYKType  CQHUHTOMHEIINHOB,
NPUBOJIUTH CTPOCHHE W JaBaTh
Ha3BaHuEe 1Mo QGopMmyse sl OT-
JIENIBHBIX TPEJCTaBUTENCH Tep-




NIEHOB M CTEPOUJIOB, PUBOAUTD
CXEMBbl pEaKIUil TEPIEHOB H
CTEPOUIOB.

BJIaJeTh: HAaBBIKAMH CaMOCTOS-
TEIBLHON paboThl ¢ y4eOHOM,
Hay4HOU U CIIPAaBOYHOM JIUTEpPa-
Typo#l; BECTH IOUCK M JeaTh
00001I1afoI1e BBLIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MHUYECKOW 1abopaTopuu U yme-
HUSIMU OOpalaThCsi ¢ XUMHUYeE-
CKOH IIOCYJIOM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEJIKaAMH
U JICKTPUYECKUMHU NPHOOpaMH.

Section 4. Biopolymers
and their structural con-
stituents.

5/0,14

Carbohydrates. Monosaccharides. Struc-
ture and stereoisomerism. Cyclic forms of
monosaccharides. Cyclo-oxo tautomerism.
Derivatives of monosaccharides. Chemical
properties of monosaccharides. Disaccha-
rides. Polysaccharades. Homopolysaccha-
rides. Heteropolysaccharides.

Amino acids, peptides and proteins. Pro-
teinogenic a-amino acid. Naturally occur-
ring amino acids. Stereoisomerism of a-
amino acids. Biosynthesis of a-amino ac-
ids. The acid-base properties of amino ac-
ids. Chemical properties of a-amino acids.
Biologically important chemical reactions
of a-amino acids. Peptides and proteins.
Electron structure of the peptides bond.
primary structure of proteins determina-
tion. Strategy of peptide synthesis. The

OIIK-1
OIIK -7
OIIK -9

3HAThb: CTPOCHHE, Ha3BaHUE U
BUJBI CTEPEOM3OMEPUH  BaXK-
HENImmx MOHOCaxapu/oB,
MPUHIIATIEI TTIOCTPOCHUS TIPOCK-
IUOHHBIX  Qopmyn  Duriepa,
dopmyn Xeyopca, ITUKIO-OKCO
TayTOMEPHbIE IpeBpaIeHUs
MOHOCAXapHUI0B, PEaKINMOHHYIO
CIOCOOHOCTh (hYHKIIMOHATBHBIX
TpyInn  MOHOCAXapHIOB H WX
MPOU3BOHBIX, PUYHUHBI POSIB-
JICHWs MOHOCaxapHuJaMd BOC-
CTaHABJIMBAIOIIUX CBOWCTB B
KaueCTBEHHBIX Mpobax ¢ peak-
tuBamu @enunra m TomieHca,
MPUHIATIAATHHBIC THITBI CBS3bI-
BaHUs MOHOCaxapuIHBIX OCTaT-
KOB B JIM- W TOJIUCAXapuaax C

Cnanna-
JIEKIIUSI




spatial structure of proteins. Test reactions
on a-amino acids and proteins.
Heterofunctional aromatic and het-
eroaromatic compounds. Heterofunc-
tional aromatic compounds. Aromatic het-
erocycles with one nitrogen atom. Aro-
matic Heterocycles with two nitrogen at-
oms.

Nucleotides and nucleic acids. General
structure of nucleic acids. Nucleosides.
Mononucleotides. Primary and secondary
structure of nucleic acids. Nicotinamide
adenine dinucleotide (NAD). Adenosine
triphosphate.

MOMOILBIO TJIMKO3UAHBIX CBSI-
3€d, COCTaB, CTPYKTypy U CTe-
PEOM30MEPUI0 BAXKHEHUIIUX JU-
caxapuJoB, CIIOCOOHOCTH BOC-
CTaHABJIMBAIOIINX JIUCAXapHUI0B
K TayTOMEpPHBIM IMpEeBpalleHU-
M, PEAKUUU IOIYUYEHUs CIIOXK-
HBIX 3(UPOB JHCaxapuaoB U
peaKkuu THApOJIh3a AW- U IO-
JUcaxapuioB, IPUHIUITHATbHBIC
CXEMBbl TOCTPOCHHUS MaKpOMO-
JIEKYJISIPHBIX LETEN BaKHEUIINX
TOMO- U TE€TEepONOJINCAXapHUIOB;
CTPOCHHE U CTEPEOM30MEPHIO
BAKHEUIINX  O-aMUHOKHUCIIOT,
BXOJISIIIIUX B COCTaB MENTUIOB U
0eNKoB, WX COKpalleHHble 000-
3HAUYEHMs, HUCIOJIb3yeMble TMpU
3alUCH  CTPOEHHUS TETTHIHBIX
Henenl, XWUMHUYECKYH0 OCHOBY
OCYIIIECTBIISIEMBIX B OpPraHU3MeE
peakiuii — TpaHCaMUHUPOBA-
HHE, BOCCTAHOBUTEIHLHOE AaMHU-
HUpPOBaHUE, JEKapOOKCHUIMPO-
BaHME, OKHUCIICHHE THOJBHBIX
TPy, MPUHLMUI [OCTPOCHUS
NENTUIHON LeNH, 3JIEKTPOHHOE
CTPOCHHE U MPOCTPAHCTBEHHOE
pacnojyiokeHue HENTHUIHON
TPYIIIbI, CTPOEHUE U HOMEHKJIa-
Typy Ha MpPUMEPE MPOCTEUIINX
MpeICTaBUTENEH MENTUIOB,




HNEPBUYHYI0O U BTOPUYHYIO
CTPYKTYypy OCJKOB; 3JICKTPOH-
HOE CTPOCHHE MUPUINHOBOTO H
OUPPOJIIBHOTO aTOMOB a30Ta M
ydJacTHe HX 3JIEKTPOHOB B T,M-
T,P-CONPSKEHHBIX cucreMax
apOMAaTHYECKUX TeTEPOLUKIIOB,
OCHOBHBIE, KUCIIOTHbIE U amM{}o-
TepHBIC CBOICTBA, 0OYCIIOBJICH-
HblE TUPUIAMHOBBIM, HHPPOIIb-
HBIM WJIM OJHOBPEMEHHO NpH-
CYTCTBHEM 1THUX aTOMOB a30Ta B
COCTaBE TeTEePOIMKIIOB, JTAKTHM-
JaKTaMHYIO TayTOMEPHIO Tpe-
CTaBUTENCH  THIPOKCHIIPOM3-
BOJIHBIX MUPUMHJIMHA U ITypHUHA
(ypamui, THMUH, IIUTO3MH, Tya-
HUH), TayTOMEpHbIE (OPMBI
0apOUTYypOBOW KHCIIOTBI U €€
HNPOM3BOJIHBIX — 0apOUTypaTOB,
CTPOEHUE MOYEBOM KHUCIOTHI U
ee coyieil — ypaToB, CTPYKTYp-
Hble (opMmynbl KodeuHa, Teo-
¢wHa, TEoOpPOMHHA, HHKO-
THHA, HUKOTUHOBOW KHCIIOTHI,
aTponuHa, MoppuHa, 3penpuHa;
NUPUMUAWHOBBIE ¥ IIyPHHOBBIC
HYKJICHHOBBIE OCHOBAHMSA U HX
COKpaIlecHHbIC 0003HauCHHUS,
CTPOCHHUE HYKJIEO3UJOB, CTpOE-
HHE HYKJICOTHIOB W WX Ha3Ba-
HUsL Ka docdaroB, npuHIUI




CTPOCHHUS  TOJMHYKJICOTHIHOM
nenu (MEepBUYHAS  CTPYKTypa
JHK u PHK), xommnemenTap-
HOCTh HYKJICMHOBBIX OCHOBAHHIA
KaKk TPUYUHY CTaOMIM3aliU
nBoviHoW cnmpanu JIHK; mosm-
Hykiaeo3uapocharel 1 UX yda-
CTHE B OMOXMMHUYECKUX TPOIIEC-
cax mepeHoca  ¢ochaTHbIX
TpyI.

yMeTh: OIpeneisTh MpUHA-
JIEKHOCTh MOHOCaxapuaoB K D-
u L-crepeoxumMuueckoMy psLy
M0 WX TPOEKIHUOHHBIM (OpMY-
JaM, TPUBOJUTH CXEMY IIHKIIO-
OKCO-TayTOMEPUH MOHOCAaXapH-
JIOB ¥ BOCCTAHABIUBAIOLIUX JU-
caxapu0B C 0OBSICHEHUEM IIpU-
YHH B3aMMHOTO TIepexonia pas-
JUYHBIX (HOPM, TPOBOJIUTH IKC-
MEPUMCHTATFHO Ka4eCTBCHHBIC
peakuuu OTKPBITUS MOHOCAaXa-
PUIOB M BOCCTaHABIMBAIOIINX
JIFCaxapuioB pacTBOpax ¢ 00b-
SCHEHHEM Ha0J01aeMoro pe-
3yJbTaTa, TMPEACTABIATH CXEMY
MOCTPOCHHUS TOJMMEPHBIX Ie-
el TOMOIIOJIMCAXapUAOB U Te-
TEPOIOJIMCAXapUA0B;  IPUBO-
TUTh MOJIETH OCYIIECTBISEMBIX
B OpraHu3Me peakinuii (TpaH-
CAaMUHUPOBAHUE, BOCCTAHOBH-




TEJIbHOE aMMHUPOBAHHE, JIeKap-
OokcunupoBaHue) U oOpa3oBa-
HUS AUCYIb(GUAHBIX CBA3EH, 3a-
NHUCHIBAaTh (ParMEeHThl TEPBUY-
HOU CTPYKTYpBl HOJHIENTHIO0B
B BHUJE IIOCJIEIOBATEIBHO CBS-
3aHHBIX TPEX-4eThIPEX AaMMHO-
KHCJIOTHBIX OCTaTKOB C YyKasa-
HUEM Ha HaJM4Yue MENTUIHBIX
rpymi, O0KOBBIX pagukanon, N-
u C-KOHIIEBBIX AMMHOKHCIIOT,
NPUMEHSITh HOMEHKJIATYpy TeTl-
TH/I0B, SKCIIEPUMEHTAIBHO MPO-
BOJIUTH PEAKIHIO J1€3aMHUHHPO-
BaHUS 0.-aMHUHOKHUCIIOT, LIBETHBIE
peakiuu OoOHapy>KeHUs ¢ 00b-
SCHEHMEM  II0Jly4aeMOIro  pe-
3yJibTaTa; MPOBOJIUTH JOKa3a-
TEJIbCTBA HAIMYUS apoMaThde-
CKOM cHUCTEeMBl B MUPUIUHE,
MUppoJie, MUPUMUINHE W IIy-
pUHE, BBLIETATH OCHOBHBIM H
KHCJIOTHBIH IIEHTPHI B MOJIEKY-
Jax TETEePOLMKINYECKUX COCIH-
HEHMH, SKCIIEPUMEHTAIIBHO MPO-
BOJIUTH PEAKLUI0 00pa3oBaHUs
COJIE MOYEBOM KHUCIIOTHI; MPH-
BOJIUTH CTPOCHHUE, BXOISIIUX B
COCTaB HYKJIEMHOBBIX KHCJIOT
NUPUMHUINHOBBIX U IYPHUHOBBIX
HYKJICMHOBBIX ~ OCHOBAaHHUH B
JakTaMHOM  dopmMe u®  uX




TpeXOyKBEHHBIE 00O3HAYCHMS,
NPUBOJUTH CTPOCHHE HYKJIIEO-
3UJI0B, Ha3BaHUS U UX TPEXOyK-
BEHHBIC 00O3HAauUeHUs, U300pa-
*KaTb  (QOpPMYJBI  OTAEIBHBIX
IIPEICTABUTENIEH HYKICOTUAOB C
IpHUBEICHUEM MX Ha3BaHUU Kak
docharoB u ykazaHHMeM Ha
Haju4ue ciokHoddupHoit u N-
TIUKO3UIHOM CBS3EH, 3aIlHChI-
BaTh (parMeHThl MEPBUYHOM
crpykrypsl JJHK u PHK.

BJIaJIeTh: HaBBIKAMU CaMOCTOS-
TEIbHOM paboThl € Y4eOHOH,
Hay4YyHOU M CIPaBOYHOU JUTEpa-
TypOW; BECTH NOHUCK M JeNaTh
000011atoIIe BBIBOALI; HaBBI-
KaMH 0e30macHO paboThl B XU-
MHUYECKOW JTabopaTopuu U yme-
HUSMU OOpamaThCsi ¢ XUMHUYeE-
CKOM ITOCYJIOM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKaAMHU
Y DJIEKTPUIECKUMHU TIPUOOPaMHU.

Hroro

15/0,42




PEHBIL.

5.4. llpakTHYecKHe U CEMUHAPCKUE 3aHATHS, X HAMMEHOBaHUe, Co/iep:KaHue U 00b-
€M B yacax

HpaKTI/I‘ICCKI/Ie U CCMHUHAPCKUC 3aHATUSA 10 JUCIUIIIINHC y‘leGHHM IIJIaHOM HE MMPEAYCMOT-

5.5. JlabopaTopHBbIe 3aHATHS, X HAMMEHOBaHHE H 00bEM B Yacax

O0beM B ua-

Ne Ne paznena HaunmeHnoBanmue cax /
n/n JTUCIHHILIAHBI J1a00pPATOPHBIX 3aHATHIH TPYAOEMKOCTD
B 3.€.
2 cemecTp
1. |Section 1. General as-|Topic 1: Classification and nomenclature of or- 2/0,05
pects of chemical struc-|ganic compounds.
ture and reactivity of
organic compounds.
2. |Section 1. General as-|Topic 2: Chemical bond structure and electronic 2/0,05
pects of chemical struc-|effects in the organic molecules.
ture and reactivity of
organic compounds.
3. |Section 1. General as-|Topic 3: Isomerism and its types. 2/0,05
pects of chemical struc-
ture and reactivity of
organic compounds.
4. |Section 1. General as-|Topic 4: Structure, properties and reactivity of 2/0,05
pects of chemical struc-|hydrocarbons.
ture and reactivity of
organic compounds.
5. |Section 2. Monofunc-|Topic 5: Structure, properties and reactivity of 2/0,05
tional organic com-|alcohols, phenols, amines and halogenated or-
pounds of biological|ganic compounds.
interests.
6. |[Section 2. Monofunc-|Topic 6: Structure, properties and reactivity of 2/0,05
tional organic com-|carbonyl compounds.
pounds of biological
interests.
7. |Section 2. Monofunc-|Topic 7: Structure, properties and reactivity of 2/0,05
tional organic com-|carboxylic acid and their derivatives.
pounds of biological
interests.
8. |[Section 3. Poly- and|Topic 8: Structure, properties and reactivity of 2/0,05
heterofunctional organ-|poly- and heterofunctional compounds.
ic compounds in living
systems.
9. |Section 3. Poly- and|Topic 9: Structure, properties and reactivity of 2/0,05
heterofunctional organ-|saponifiable lipids.
ic compounds in living
systems.
10. |Section 3. Poly- and|Topic 10: Structure, properties and reactivity of 2/0,05

heterofunctional organ-

ic compounds in living

nonsaponifiable lipids.




systems.

11.

Section 4. Biopolymers
and their structural con-
stituents.

Topic 11: Structure, properties and reactivity of
monosaccharides.

2/0,05

12.

Section 4. Biopolymers
and their structural con-
stituents.

Topic 12: Structure, properties and reactivity of
oligo- and polysaccharides.

2/0,05

13.

Section 4. Biopolymers
and their structural con-
stituents.

Topic 13: Structure, properties and reactivity of
a-amino acids, peptides and proteins.

2/0,05

14.

Section 4. Biopolymers
and their structural con-
stituents.

Topic 14: Structure, properties and reactivity
importance of heterofunctional aromatic and
heteroaromatic compounds.

2/0,05

15.

Section 4. Biopolymers
and their structural con-

Topic 15: Purine and pyrimidine bases. Nucleo-
sides. Nucleotides. Nucleic acids.

stituents.

2/0,05

10.

Hrtoro

30/0,83

5.6. IlpumepHasi TeMaTHKA KyPCOBBIX IPOEKTOB (pPadoT)

KypcoBoii npoekt (paboTa) 1o AMCUUILUIMHE YU€OHBIM IIJIAHOM HE IPEIYCMOTpPEH.

5.7. CamocTosiTesqibHasi paboTa CTY/IeHTOB

ConeprkaHue U 00beM CaMOCTOSTENIbHON pabOThI CTYACHTOB

Ne
n/n

Pa3nennl u Tembl paboueit
NMPOrpamMMbl CAMOCTOSITEIb-
HOT'0 U3yYeHHs

IlepeyeHn JOMAIIHUX 3a-
JaHUH U IPYTrUX BONPOCOB
AJISl CAMOCTOAITEILHOTO
U3y4eHust

Cpoxu BbINOJI-
HEHUA

Oo0bem B
gacax /
TpyAoeM-
KOCTBH B
3.e.

2 ceMecTp

Section 1. General aspects of
chemical structure and reactivi-
ty of organic compounds.

Topic 1: Classification and no-
menclature of organic com-
pounds.

PaGora ¢ HoIoOJMHUTENHLHOU
JUTEPATYpOM, BBINOTHEHUE
KeHc-3aJaHui.

1 Henens

2,5/0,07

Section 1. General aspects of
chemical structure and reactivi-
ty of organic compounds.

Topic 2: Chemical bond struc-
ture and electronic effects in the
organic molecules.

PaGora ¢ HOIONMHUTENHLHOU
JUTEPATypOM, BBINOTHEHUE
KeHc-3aJaHui.

2 Henens

2,5/0,07

Section 1. General aspects of
chemical structure and reactivi-
ty of organic compounds.

Topic 3: Isomerism and

types

its

PaGora ¢ poOmoiaHUTENBbHONU
JIUTEPATypOil, BBITTOJTHEHUE
KeNc-3aJaHui.

3 Henens

2,5/0,07

Section 1. General aspects of
chemical structure and reactivi-

Pabora ¢ HOMOJMHUTEILHONU
JIUTEPATYpOM, BBIIOIHEHUE

4 genens

2,5/0,07




ty of organic compounds.
Topic 4: Structure, properties
and reactivity of hydrocarbons.

KeWc-3aJaHui.

Section 2. Monofunctional or-
ganic compounds of biological
interests.

Topic 5: Structure, properties
and reactivity of alcohols, phe-
nols, amines and halogenated
organic compounds.

PaGora ¢ pomoiaHUTENBLHOMU
JUTEPATyPOH, BBITIOJTHCHHE
KeNc-3aJaHui.

5 Henens

2,5/0,07

Section 2. Monofunctional or-
ganic compounds of biological
interests.

Topic 6: Structure, properties
and reactivity of carbonyl com-
pounds (aldehides and ketones).

PabGora ¢ pomosHUTENLHON
JUTEPaATypOil, BBINOTHEHUE
KeHCc-3aJaHui.

6 Henens

2,5/0,07

Section 2. Monofunctional or-
ganic compounds of biological
interests.

Topic 7: Structure, properties
and reactivity of carboxylic acid
and their derivatives.

PaGora ¢ HOMOJMHUTENBHONU
JINTEPATYpPOil, BBIIIOJIHEHUE
KeHc-3aJaHui.

7 Henens

2,5/0,07

Section 3. Poly- and he-
terofunctional organic com-
pounds in living systems.
Topic 8: Structure, properties
and reactivity of poly- and het-
erofunctional compounds.

PaGora ¢ HOMOJMHUTENBHONU
JIUTEPATYpPOil, BBIITOJIHEHUE
KeHc-3aJaHui.

8 Henens

2,5/0,07

Section 3. Poly- and he-
terofunctional  organic com-
pounds in living systems.

Topic 9: Structure, properties
and reactivity of saponifiable
lipids.

PaGora ¢ nomoiaHUTENBLHONU
JIUTEPATypPOil, BBITTOJTHEHUE
KeHnc-3aaanui

9 Henens

2,5/0,07

10.

Section 3. Poly- and he-
terofunctional organic com-
pounds in living systems.

Topic 10: Structure, properties
and reactivity of nonsaponifia-
ble lipids.

PaGora ¢ HOMONMHUTENBLHOMU
JUTEPATyPOH, BBITIOJTHCHHUE
KeNc-3aJaHui.

10 menens

2,5/0,07

11.

Section 4. Biopolymers and
their structural constituents.
Topic 11: Structure, properties
and reactivity of monosaccha-
rides.

PaGora ¢ HOMONMHUTENBLHOMU
JUTEPATyPOH, BBITIOJTHCHHUE
KeWc-3aJaHui.

11 Henens

2,5/0,07

12.

Section 4. Biopolymers and
their structural constituents.
Topic 12: Structure, properties
and reactivity of oligo- and pol-
ysaccharides.

PaGora ¢ HoOmoiMHUTENBLHONU
JIUTEPATYpOil, BBITTOJIHEHUE
KeNc-3aJaHui.

12 Henens

2,5/0,07

13.

Section 4. Biopolymers and

Pabora ¢ HOMOJMHUTEILHONU

13 "Henensa

2/0,05




their structural constituents. JUTEPATYPOH, BBIMOJIHCHHUE
Topic 13: Structure, properties|keiic-3a1aHmuii.

and reactivity of a-amino acids,
peptides and proteins.

14. |Section 4. Biopolymers and{PaGora ¢ JOMOJIHHUTEIBLHOM 14 menmens 2/0,05
their structural constituents. JUTEPaTypOid, BBIOJIHEHUE
Topic 14: Structure, properties|ketic-3a1aHuii.

and reactivity importance of
heterofunctional aromatic and
heteroaromatic compounds.

15. [Section 4. Biopolymers and{PaGora ¢ JOMOJIHHATEIBLHOM 15 Hemens 2/0,05
their structural constituents. JUTEPATYPOi, BBIOJIHECHHUE
Topic 15: Purine and pyrimi-|kefic-3a1aHmuii.

dine bases. Nucleosides. Nucle-
otides. Nucleic acids.

11. |AT1oro 36/1,0

6. Ilepeyenb yueOHO-METOAMYECKOTr0 OOecmeYeHHs JI CaMOCTOSATENbHOH PadoThI
00y4aomMXCcs Mo JUCUUILIHHE (MOXYJII0).

6.1. MeToanueckue ykazanus (COOCTBEHHbIE Pa3padoOTKH)
OTCyTCTBYIOT
6.2. Jluteparypa 1t caMOCTOSITEIbHOM PadOThI

1. 3ypabsu, C.D., Fundamentals of bioorganic chemistry = OcHoBbl OHOOpPraHHUYECKOM
XMMUH [ DNEeKTpOHHBINH pecypc]: yueOnuk / Zurabyan S.E. - M.: I'DOTAP-Menaua, 2015. - 304 c.
9bC «KoHcynbrant CTYyJIEHTa» - Pexum JOCTyIIa:
http [lwww.studentlibrary.ru/book/ISBN9785970434437.html
2. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / V.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

7. @OH] OLIEHOYHBIX CPEICTB [JIsl MPOBeeHHsI MPOMEeKYTOUYHOM aTTecTaluu o0yva-
HOIIMXCA 10 IUCHUILINHE (MOTYJIIO0)

7.1. IlepevyeHb KOMINETEHIIUIi ¢ yKa3aHHeM 3TanoB uX (pOpMHUPOBaHKS B Mpoiecce 00-
pa3zoBaTebHOH NPOrpaMMBbl

Jransl popmupo- | HammeHoBanmne yueOHbIX JUCHHUILINH, GOPMUPYIOIIUX KOMIIETEHIIUH
BaHUsI KOMIICTEH- B Ipouecce 0CBOCHUs1 00pa30BaTeJbHOH NPOrPaMMbl
U
(HOMep ceMecTpa
COIJIACHO Y4eOHOMY
IUIAHY)
OIIK-1: roTOBHOCTH pemiaTh CTAHAAPTHBIE 32241 NPO(ecCHOHAIbHOI 1eATeJbHOCTH €
HCI0JIb30BAHMEM HH(OPMaMOHHBIX, O0U0IHOrpaduUecKnX pecypcoB, MeIHKO-
0M0JIOTHYeCKOl TEPMHUHOJIOTHH, HHPOPMALIMOHHO-KOMMYHHKAIHOHHBIX TEXHOJIOTHI H
Y4€TOM OCHOBHBIX TpeOoBaHHii MHGOPMAIMOHHOI 0e30IACHOCTH
1 P(uMuﬂ



http://www.studentlibrary.ru/book/ISBN9785970434437.html
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[Knunuueckasa npakmuka (Yxo0 3a 601vHbiMUu mepaneemuiecko2o u xupyp-|
euuecko2o npogpuis)

[1I1 Ilpakmuka no noayuenuro npogeccuoHaIbHbiX YMEeHUll U Onblma npo-
peccuonanvroti deamenvrHocmu (IlomowHuk maaouwe2o MeOUYUHCKO2O
nepconana)
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7.2. Onucanue mokasartejed u KPpUTEPUEB OLICHUBAHUA KOMIIeTeHIIMiiI Ha PA3JIUYHBIX Tanmax Hux (l)OpMI/IPOBaHI/Iﬂ, OIMHCaHHE HIKAJIbI

OICHUBaAHUA

I[Inanupyemble pe3y/bTaThl 0CBOECHHSA
KOMIIeTEeHI[UH

Kpurepuu oueHuBanusi pe3yJbTaToB 00yUeHUs

HECYAOBJIETBOPUTECJIbHO| YAOBJETBOPUTECJIBHO ‘

X0po1Io

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 cpeji-
CcTBa

HOW 0€30MACHOCTH

OIIK-1 - roTOBHOCTH pemiaTh CTAHJAAPTHBIE 3a1a4M NP0 ecCHOHATBHOM NeSITeILHOCTH ¢ UCNOJIb30BAHNEM HH(POPMALMOHHBIX, ON0IHorpaduYecKuX pe-
CYPCOB, MeIUKO-0MO0JOTNY€eCKOl TEPMUHOJIOTHH, HHPOPMALTMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U Y4€TOM OCHOBHBIX TPeOOBaHMiA HH(pOPMALIMOH-

3HATb: OCHOBHBIC IIOHATUS H TCOPCTUUCCKHUC
OCHOBBI 6H00pFaHquCKOﬁ XHUMHU.

@parMeHTapHbIC 3HAHUS

Henosnuwle 3Hanus

CdopmupoBanHsle,
HO COJIepIKaIIe OT-
JeNbHBIE TIPOOEIThI
3HAHUSI

CdopmupoBanHbie Cu-
CTEeMATUYECKUE 3HAHUSI

YMeTb: T10JB30BaThCsA y4eOHOM, Hay4HOM,
HAYYHO-TIONMYJIIPHOM ~ JIUTEpaTypod, CEThIO
WHuTEepHET; MPOBOIUTH JJIEMEHTAPHYIO CTaTH-
CTHYECKYyl0 00paboTKy IaHHBIX; 0000IIaTh
pa3IMYHBIE NCTOYHUKH WHPOPMAILIUH C TIEITBIO
MpUOOpEeTEeHNsT HOBBIX MPOGECCHOHATBHBIX|
3HaHUMU.

YacTuuHble yMEHUS

Henonnsle ymenns

Y4eHwns nojgHkIe, 10-
MyCKAIOTCs HEOOTb-
LIIHE OIIINOKNA

CdopmupoBaHHbIE yMe-

HUA

Biangers: 0a30BBIMH TEXHOJIOTHSIMH TIpeoOpa-
30BaHUsT WH(POPMAIMHU: TEKCTOBBIC, TaOJINU-
HbIE PEIaKTOPHI, TOUCK B ceTu MHTepHET; Be-
CTU [IOWCK U JeJIaTh 0000IIarore BEIBOIBI.

YactuuHoe BJIAACHUC
HaBBIKaMH

Hecucrematnueckoe
HpI/IMeHeHI/Ie HaBBIKOB

B cucrematuaeckom
MMPUMCHCHUYN HABbI-
KOB JIOITyCKAIOTCs
poOeIbI

Ycnemnnoe u cucreMma-
THUYCCKOC HpI/IMeHeHI/Ie
HABBIKOB

Ormpoc, keiic-
3aJJaHus, KOJUIO-
KBUYM, DK3aMECH B
YCTHOM opme

OIIK-7- roTOBHOCTH K HCIOJIb30BAHUI0 OCHOBHBIX (PU3HKO-XUMHYECKUX, MATEMATHYECK

HUX U UHBIX €CTECTBCHHOHAYYHBIX NMOHATHH U METO0B IpHu pe-
INEeHUN HpO(i)eCCI/IOHaJII)HLIX 3azav

3HATB: OCHOBBI CTPOEHUS M PEaKIIMOHHON

CITIOCOOHOCTH  OPraHUYECKHX COCIUHEHUI;
GI/IOJIOFI/I‘ICCKI/I Ba>XHBIC peaKI_II/II/I
MOHO(YHKIIMOHATBHBIX OpraHNYeCKHX
COCIMHEHM; HOJIM- u
reTepoyHKITMOHAIbHBIC COCIUHCHMS,

@®parMeHTapHbIC 3HAHUS

Henomnuwle 3Hanusg

CdopmupoBaHHsble,
HO COfIeprKalue oT-
JieNbHBIE TIPOOEITbI
3HAHUSA

CdopmupoBanHbIe CH-
CTEeMATUYCCKUE 3HAHUSI

Ormpoc, keiic-
3aJ]aHus, KOJUIO-
KBUYM, 3K3aMCH B
yCTHOU opMme




y4acTBYIOLIHE B mporeccax
PKU3HENICSTEIIbHOCTH; OHOMOJUMEpPhl U UX|
CTPYKTypHBIE KOMITOHEHTHI,

HU3KOMOJIEKYJIIPHBIE PETYJISTOPBL.

YMeTh: Ki1accU(UIMPOBATE OPraHUYECKUE
COCIMHEHUS, UCXOAS W3 CTPYKTYPHBIX OCO-
OEHHOCTEH; COCTaBIATh B COOTBETCTBUM C
npaBwiamMu HomeHknatypsl MIOITAK na3Ba-
HUSl OPraHUYECKUX COEIUHEHUH M0 UX CTPYK-
TypHOH (popmyiie u, Ha0OOPOT, 1O HA3BAHUIO
MPUBOAUTE CTPYKTYPHYIO (POPMYJLY; HAXOAUTH
CBSI3b MEXJy CTPOCHHEM BEILECTBA U €r0 XH-
MHYECKHMHU BO3MOKHOCTSIMH.

YacTuanaeie YMEHUA

Henonnbie ymenus

V4yeHnus nonHele, 10-
MyCcKaroTcs HeOOoIb-
1K€ OIIUOKHU

CdopmupoBaHHbie yme-
HUS

Buaners: HaBbIKamMu Oe3omacHOW palOTHI B
XMMHUYECKON J1abopaTopuu M YMEHHSIMH 00-
[palaThCs ¢ XUMHUYECKOM TOCYJ0M, peaKTHUBa-
MU, pabOTaTh C ra30BBIMHM T'OPEIKAMHU U HJIEK-|

TPUUECKUMHU TPUOOpaMHU.

YacTUyHOE BJIaJIEHUE
HaBbIKaMU

Hecucrematnueckoe
MPUMEHEHNE HABBIKOB

B cucremaruueckoM
MPUMEHEHNUU HABBI-
KOB JIOITY CKarOTCS
poOebI

YcneHoe u cucreMa-
TUYECKOE TPUMEHEHNE
HaBLIKOB

OIIK-9: cnoco0HOCTH K oLleHKe MOP(OPYHKIMOHATBHBIX, (PU3N0JTOTHYECKHX COCTOSIHUI U MATOJOTHYeCKUX MPOLECCOB B OPraHu3Me YeJIOBeKa J1JIs1 pe-
1IeHNs NpodeccuoHAIbLHBIX 32124

3HATb: OCHOBHEIC 6I/IOJ'IOI‘I/I‘-ICCKI/IC, (I)I/IBI/I‘-IC-
CKHMC U XMMHUUYCCKHE 3aKOHOMCPHOCTH, JIC)Ka-
e B OCHOBC IIPOLICCCOB, IMPOTCKAIOIINUX B
OpTraHHU3ME YCJIOBCKA.

(I>par MCHTAPHBIC 3HAHU

Henonnaele 3HaHusA

CdopmupoBanHsble,
HO COJIepIKaIlHe OT-
JIeTTbHBIC TIPOOEITBI
3HAHUS

CdopmupoBanHbie CH-
CTEMATUYECKHUE 3HAHUS

YMeTh: IPOBOAUTH DJIEMEHTAPHYH CTaTUCTH-
YECKyl0 00pabOTKy JaHHBIX; 0000IIaTh pas-
VIMYHBIC HWCTOYHHKHN I/IH(I)OpMaI_II/II/I C LCJIbIO
MpuoOpeTeHrss HOBBIX MPO(PECCHOHABHBIX|
3HAHUM.

YacTuuHble yMEHUSA

Henonnele ymeHus

Yuenus nojaHwIe, 10-
Ty CKArOTCSl HEOOJTb-
A€ OLIHOKHU

CdhopmupoBaHHbIE yMe-
HUS

Biiagerb: HABBIKAMHU BECTH ITOMCK W JEJIATH
00001ar0E BHIBOIBI.

YacTHyHOE BlIaJIcHUE
HaBbIKaAMH

Hecucrematuueckoe
HpI/IMeHeHI/IC HaBLIKOB

B cucremaTuueckom
HpI/IMeHeHI/II/I HaBBbI-
KOB JIOITyCKaIOTCS

VcmenHoe U cucreMa-
TUYECKOE TPUMEHEHNUE
HaBBLIKOB

Ormpoc, keiic-
3aJJaHus, KOJUIO-
KBUYM, DK3aMEH B
yCTHOU opMme




poOeIbI




7.3. TunoBbie KOHTPOJIbHbIC 32JaHUSI U MHbIe MATEePHAJIbl, HEOOXOAMMBIE I OLCH-
KM 3HAHWH, YMeHHUIl, HABBIKOB U (MJIH) ONBITA AeSATeJbHOCTH, XaPAKTePHU3YIOIIHNX ITANbI
(opMupoBaHUA KOMIIETEHUH B IpoLecce 0CBOeHHUs 00pa30BaTeIbHOH IPOrpaMMBbl

Keiic-3axanus 1/ TeKyero KOHTpoJis (KOJIJIOKBUYM)

1. Write a structural formula for each of the following compounds:

a) 1,1,2-trichloroethene;

b) 4-methylpentanol-2;

¢) 4-aminobenzoic acid,;

d) 2,6-diaminohexanoic acid.

2. Write all possible conformations by means of Newman projections for the following
compounds.

a) ethane;

b) butane;

¢) butanedioic acid.

3. Write D- and L-isomers by means of Fisher projections for the following compounds:

a) 2-aminopropanoic acid,;

b) 2-hydroxybutanedioic acid,

¢) 2-amino-3-hydroxybutanoic acid (2 chiral centers).

4. Write R- and S-isomers for the 2-hydroxypropanoic acid.

5. Compare acidity of compound in the following groups:

a) ethanol and ethanthiol,

b) acetic and monochloroacetic acids;

c) ethanoic and ethanedioic acids;

d) propanoic and propenoic acid.

6. Compare basicity of compound in the following groups:

a) ethylamine and aniline;

b) ethylamine and diethylamine.

7. Write the ethanol oxidation reaction in vivo.

8. Describe the mechanism of the following free radical reactions:

a) bromination of propane;

b) chlorination of cyclohexane.

9. Describe the reaction mechanism of interaction of the following compounds:

a) ethene and HCl,

b) propene and HCI,

c) ethene and H-,0;

d) propenoic acid and H0;

e) butene-2-oic acid and H,0.

10.Write the mechanism of the following reactions:

a) chlorination of benzene (AICI; as catalyst);

b) nitration of benzene;

c) alkylation of toluene with CH3ClI (AIClI; as catalyst);

11. Write reaction schemas of ethanal reduction in vivo and in vitro.

12. Write down the reduction reaction of 2-oxopropanoic acid with NADH-H".

13. Describe the mechanism of acetalization reaction:

a) ethanal with methanol;

b) methanal with propanol-2.

14. Describe the mechanism of intramolecular acetalization reaction to form cyclic hemi-
acetal:

a) 5-hydroxyhexanal;

b) 4-hydroxypentanal.



15. Describe the mechanism of interaction of ethanal and methylamine.

16. Write the schema of aldol condensation reaction on an example of 2-methylpropanal.
17. Describe the mechanism of disproportionation reaction for the formaldehyde.

18. Compare the acidity of ethanoic and ethanedioic acids. Write the reaction of salt for-

mation of the stronger acid with Ca(OH)s.

19. Write down the decarboxylation reaction of the following compounds:
a) malonic acid,;

b) 2-aminopentanedioic acid.

20. Write the esterification reactions of the methanoic acid with propanol-2.
21. Write down the hydrolysis reaction of methyl ethanoate:

a) acidic hydrolysis;

b) alkaline hydrolysis (with NaOH);

22. Write schema of oxidation reaction in vivo of:

a) lactic acid;

b)malic acid.

23.Write down the tautomeric forms of oxaloacetic acid.

24. Write down the formulas of ketone bodies.

25. Write the schemas of acetylsalicylic acid formation reaction.

26. Write the structures of:

a) para-aminobenzoic acid;

b) novocaine.

27. Write down the salt formation reaction of HCI with:

a) novocaine;

b) ultracaine;

c) lidocaine.

28. Write a structural formulas of the following triglycerides:

a) 1-linoleoyl 2-palmitoyl 3-stearoylglycerol;

b) 1,3-dioleoyl-2-linoleoylglycerol.

29. Write the alkaline hydrolysis (saponification) reaction of 1-lynolenoyl-2-arachidonoyl-

3-stearoylglycerol. What is the soaps?

30. Draw the structural formulas of the following compounds:

a) 1-stearoyl-2-oleoylphosphatidylserine;

b) 1-stearoyl-2-linoleoylphosphatidylcholine;

c) 1-palmitoyl-2-arachidonoylphosphatidylethanolamine.

31. Write the all tautomeric forms of D-glucose (according to Fisher and Haworth).

32. Show the chair conformations of the following monoses: a, D-glucopyranose, 3, D-

glucopyranose.

ence.

33. Write the interaction reaction between B, D-glucopyranose and ethanol at HCI pres-

34. Write the formula of the glucuronic acid.

35. Write down the structures of glucose-6-phosphate, fructose-1,6-diphosphate.

36. Write the formulas of 2-deoxy-2-amino-B-D-glucopyranose.

37. Write down the acidic hydrolysis reaction of:

a) o.-maltose;

b) B-lactulose;

C) sucrose;

d) p-lactose.

38. Show the structure of disaccharide, fragment of amilose.

39. Show the amylopectin fragment containing a(1—4) and a(1—6) glycosidic bonds.
40. Explain why cellulose can provide structural function in the plant organisms? Show the

fragment of cellulose structure.

41. Write down the fragment of dextrane. Designate the types of bonds.



42. Show the structure of alanine according to the R, S-nomenclature

43. Write the oxidation reaction of cysteine.

44. Write down the schemas of biologically important reactions:

a) pyruvic acid with Glu;

b) decarboxylation of His;

c) decarboxylation of Glu;

d) hydroxylation of Phe.

45, Describe the formation reaction of peptide alanyllysine.

46. Describe the acidic hydrolysis reaction of dipeptide Thr-Phe.

47. Write down the schema of hydrolysis reaction of the following peptides:

a) Pro-GlIn;

b) Asp-His.

48. Show the following peptides in the ionized form:

a) GIn-Asp-lle;

b) Met-Pro-Glu.

49. Write the glutathione structure and its oxidation reaction.

50. Write down the heterocyclic bases: uracil, thymine, guanine, adenine, cytosine. What
types of tautomerism are characterized for each of them? Write tautomeric forms?

51. Write the structural formulas showing the hydrogen bonds in complementary base pairs
of DNA and RNA:

a) uracil — adenine;

b) cytosine — guanine;

c) thymine — adenine.

52. Write the formulas of the following nucleosides:

a) guanosine;

b) thymidine;

c) deoxyadenosine.

53. Write the alkaline hydrolysis reaction of ATP to obtain ADP.

Bomnpocs! 1J1si NpoBeIeHUsI MPOMEKYTOYHOM aTTecTaliny (IK3aMeH)

1. Conformations. Newman projections. Types of strains. Energetic characteristic of
eclipsed, gauche and staggered conformations (butane). Conformational structure of hydrocarbon
radicals of fatty acids (palmitic and stearic acids).

2. Cyclohexane conformations.

3. Configuration of organic compounds. Stereoisomerism. Fischer projections. Relative
configuration and D, L-convention. Glyceraldehyde as the configurational standart.

4. Stereoisomerism of molecules with one chiral centre (lactic acid as an example). Enanti-
omers. Optic activity. Racemic mixtures.

5. Absolute configuration of stereoisomers. R, S-convention. Relationship of spatial struc-
ture with biological activity.

6. Electronic effects in organic molecules (inductive and mesomeric), their role in the reac-
tivity centers in the molecule. Electron donors and withdrawers.

7. Conjugation (w,n- and p,n- conjugations). Conjugated systems with open chain (butadi-
ene-1,3).

8. Conjugated systems with close chain. Aromaticity, criteries of aromaticity, Huchel’s
rule (benzene, naphtaline, phenantrene).

9. Heterocyclic aromatic compounds (pyrrol, pyridine). Pyrrol and pyridine nitrogen at-
oms.

10. Acidity and basicity of organic compounds; Brensted and Lewis theories.

11. Acidic properties of organic compounds (alcohols, phenols, thiols, carboxylic acids,
amides). Factors of anion stability.



12. Basic properties of organic compounds (alcohols, ethers, thioesters, amines). Compar-
ing of basic properties of aliphatic and aromatic amines; salt formation.

13. Classification of organic reactions (substitution, addition, elimination, isomerisation,
redox, acid-basic interaction).

14. Classification of organic reactions on the mechanism of covalent bond cleavage (radi-
cal and ionic). Electronic and spatial structure of free radicals, carbocations and carboanions.

15. Oxidation reactions of organic compounds (alcohols, thiols). Antioxidants (2,3-
dimercaptopropanol, ascorbic acid, phenols and others).

16. Radical substitution reactions. Propane chlorination as an example of free radical sub-
stitution. Initiators of radical reactions. Antioxidants.

17. Electrophilic addition reactions of alkenes. Hydration reactions of alkenes.

18. Electrophilic substitution reactions of aromatic hydrocarbons.

19. Oxidation and reduction reactions of carbonyl compounds. Visual tests on the aldehyde
group (silver mirror test, Trommer test). Reduction reactions in vivo.

20. Nucleophilic addition reactions of aldehydes and ketones; addition of water and alco-
hols.

21. Addition of amines to carbonyl compounds, mechanism. Schiff’s bases.

22. Electronic and spatial structure of the carboxylic group. Acidic properties of the car-
boxylic acids: mono-, dicarboxylic, aliphatic saturated, aliphatic unsaturated, aromatic carbox-
ylic acids.

23. Nucleophilic substitution at sp2-hybridized carbon atom in the carboxylic group: esteri-
fication reaction. Properties of esters, hydrolysis.

24. Polyfunctional compounds and their characteristics. Polyols: ethylene glycol, glycerol,
inositol, xylitol, sorbitol. Visual test on the diol fragment.

25. Dicarboxylic acids and their properties. Decarboxylation reactions and anhydride for-
mation.

26. Diatomic phenols: hydroquinone, resorcinol, catechol. Oxidation of diatomic phenols.
Phenols as antioxidants. Adrenaline.

27. Heterofunctional compounds and their characteristics. Intramolecular and intermolecu-
lar reactions of nucleophilic substitution in the amino acids and hydroxyl acids. Elimination re-
actions.

28. Citric acid (2-hydroxypropane-1,2,3-tricarboxylic acid). Decomposition reactions. Cit-
rates.

29. Oxo acids (pyruvic acid, acetoacetic acid, oxaloacetic acid, a-ketoglutaric acid). Trans-
amination reactions of a-0xo acids.

30. Keto-enol tautomerism. Reactions on the enol fragment.

31. B-Hydroxy butyric acid, f-oxo butyric acid, acetone as representatives of ketone bod-
ies, their biological and diagnostic significance (visual tests on the acetone).

32. Anesthesin and novocain as ester of p-aminobenzoic acid. Novocain chloride. Modern
anesthetics: lidocaine, ultracaine.

33. Salicylic acid, acetylsalicylic acid.

34. Properties of fatty acids. Saturated and unsaturated fatty acids.

35. Lipids. Properties. Triacylglycerols: structures, biological role.

36. Phospholipids as amphiphilic molecules.

37. Carbohydrates. Classification, biological properties. Monosaccharides. D, L-
stereochemical rows.

38. Tautomeric forms of monosaccharides: open chain and cyclic forms. The Fischer pro-
jection formulas and Haworth formulas of glucose and galactose. Conformations of cyclic forms
of glucose.

39. Ring-chain tautomerism of fructose. Furanoses and pyranoses; a- and -anomers.

40. Structure and tautomeric forms of important representatives of pentoses (ribose and
deoxyribose). Their biological role.



41. Nucleophilic substitution at the anomeric centre in the cyclic forms of monosaccha-
rides. O- and N-glycosides. Hydrolysis of glycosides.

42. Oxidation of monosaccharides. Biological role of glycuronic acids.

43. Ascorbic acid as water soluble antioxidant.

44. Reducing disaccharides (maltose, lactose, cellobiose). Structure, ring-chain tautomer-
ism.

45. Lactose: structure, ring-chain tautomerism. Reducing properties. Hydrolysis. Role of
oligosaccharides of lactose group in the nonpathogenic intestinal flora necessary for normal di-
gestion. Lactulose.

46. Sucrose as representative of nonreducing disaccharides (the Haworth formula). Hy-
drolysis of sucrose. Invert sugar.

47. Starch. Structure (amylose and amylopectin), properties, hydrolysis reactions. Biologi-
cal role.

48. Cellulose. Structure, properties, application, role in nutrition.

49. Glycogen is reserve homopolysaccharide of animals and human (the Haworth struc-
ture). Biological significance of branched structure of glycogen.

50. Dextran as representative of bacterial origin homopolysaccharides. The Haworth struc-
ture. Partial hydrolysis products of dextran and their medical application.

51. Proteinogenic amino acids. Structure, nomenclature, acid-basic properties, bipolar
structure. Stereoisomerism of natural a-amino acids with one and two chiral centres.

52. Biologically important reactions of a-amino acids. Deamination reactions (oxidative
and non-oxidative). Hydroxylation reactions (phenylalanine — tyrosine, tryptophane — 5-
hydroxytryptophane).

53. Decarboxylation reaction of a-amino acids — way to formation of biogenic amines and
bioregulators (colamine, histamine, y-amino butyric acid).

54. Peptides. Electronic and spatial structure of peptide bond.

55. Representatives of peptides and their biological significance (glutathione, neuropep-
tides, insulin).

56. Proteins. Organization levels of protein molecules and types of interactions in the stabi-
lization. Primary, secondary (a-helix and B-conformation) and tertiary protein structures.

57. Pyridine and purine heterocyclic bases, their aromaticity as reason of high stability.

58. Nucleotides. Structure of mononucleotides forming nucleic acids. Nomenclature. Hy-
drolysis of nucleotides.

59. Primary structure of nucleic acids. Phosphodiester bond. Ribonucleic and deoxyribo-
nucleic acid. Nucleotide composition of RNA and DNA. Hydrolysis of nucleic acids.

7.4. MeToan4yecknue MaTepuaJbl, ONpeaeasoiie Npoueaypbl ONeHUBaAHUsI 3HAHUM,
YMeHMIi 1 HABBIKOB, M ONbITA /IEATEJIbHOCTH, XapPaKTEePU3YIOUIUX 3Tanbl ()OPMUPOBAHUS
KOMIIEeTeHI M

TpeboBaHusi K MpPOBeIEHUIO ONIPOCA

Onpoc - cpeacTBO KOHTPOJIS,, OPraHU30BAHHOE KaK CHelHaibHas 0ece/1a MpenoiaBaTesi C
06yqa}01111/1Mcs1 Ha TEMBbI, CBA3aHHBLIC C I/I3y‘-Ia€MOI>'I I[PICIIPIHJIPIHOﬁ, " paCCYUTAHHOC Ha BBISACHC-
HUE 00beMa 3HaHMI 00y4YaroIIerocs Mo ONpeeIeHHOMY pa3fiely, TeMe, MpodaemMe U T.11.

Kpurepun oueHku 3HAHUI NPU NPOBEICHNH ONpoca:

OueHka «OTJIMYHO» - CTYJICHT IOJIHO M3JIaraeT U3yuYeHHbIH MaTepuall, Ja€T MpaBUIIbHOE
oTpeieTICHNe MOHATUN; OOHAPYKUBAET MOHUMAHUE MaTepualia, MOXKET 000CHOBAaTH CBOM CYXK-
JEHUs, PUMEHUTHh 3HAHHUS HA TPaKTUKE, MPUBECTH HEOOXOJUMBbIC MPHUMEPHI HE TOJBKO IO
y4eOHUKY, HO U CAMOCTOSITEIILHO COCTaBJICHHBIC; M3JIaraeT MaTepral MmpoPeCCHOHATBHBIM SI3bI-
KOM C HCIIOJIb30BAaHUEM COOTBETCTBYIOIICH CHCTEMBI MTOHITHIA U TEPMUHOB.



OneHka «X0po1o» - CTYJIEHT Ja€T OTBET, YAOBJIETBOPSIOLIUIN TEM K€ TPEOOBAaHUSAM, UTO
JUI OLIEHKU «OTJINYHO», HO JOMycKaeT 1-2 ommnOKu, KOTOpbIe caM ke MCIpaBiseT, U 1-2 Heno-
yéTa B MOCJIEOBATEILHOCTH U SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

OneHka «yA0BJEeTBOPUTEJIbHO» - CTY/IEHT OOHapyXHBAaeT 3HAHHE U TIOHUMAHHUE OCHOB-
HBIX MOJIOXKEHUI aHHOW TEMBbl, HO W3JlaraeT MaTepuaj HEMOJHO M JOMYyCKAaeT HETOYHOCTH B
OTpe/ieIeHU MOHATHH WM (HOpMyTUPOBKE NMPABUIT, HE YMEET J0CTaTOYHO I'TyOOKO U J0Ka3a-
TeIbHO 00OCHOBATh CBOM CYXJCHUS U MPHUBECTH CBOM IPUMEPHI; U3JIaraeT MaTepuas Heroclie-
JIOBATEJIbHO U JIOIYCKAeT OIIMOKH B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «Hey/I0BJIETBOPUTEJIBHO» - CTYJIEHT OOHApY’KHMBaeT HE3HAHME OOJbLIEH YacTH
COOTBETCTBYIOLETO pa3jliella U3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (HOPMYITHUPOBKE
OIpe/ieNIeHUH 1 MPaBUIl, UCKaXKaIOIKUE UX CMBICI, OECIIOPSIIOUHO U HEYBEPEHHO M3JIaraeT Mare-
pua.

Tpeﬁonaﬂuﬂ K IIPOBECACHUI0 KOJJIOKBUYMA

KoJ110KkBHYM - Cpe/icTBO KOHTpPOJII YCBOCHHUSI yUeOHOIO MaTepuaja TeMbl, pasjiena UiH
pa3zenoB TUCIUIUIMHBI, OpPraHU30BaHHOE KaK yuyeOHOe 3aHATHE B BHUJE cOOECeNOBaHMS Mpero-
JaBatess ¢ 00y4yaroIuMHUCs.

Kpurepun oneHky 3HAHWH NPH NPOBEICHUH CO0eCeJOBAHMSA:

OneHka «OTJHYHO» - IIyOOKOE M MPOYHOE YCBOCHHE MPOrPAaMMHOI0 MaTepuala; MoJ-
HbIE, MOCJIE0BaTEIbHbIE, TPAMOTHBIE U JIOTMUECKH H3JIaraeéMble OTBETHI NMPU BUAOU3MEHEHUU
3aJaHKs; CBOOOJHO CIIPABJISAIOLIMECS C MOCTaBIEHHBIMU 3a/ladaMu, 3HAHUS MaTepuala; Ipa-
BUJIbHO OOOCHOBAaHHBIE MPUHSTHIE PEIICHUS; BJaJ€HHUE PAa3HOCTOPOHHUMHU HaBbIKAMH U IpuUe-
MaMHU BBIIIOJIHEHUS TPAKTUYECKUX 3a]a4.

OneHka «X0po1Io» — 3HaHUE MMPOrPaMMHOI0 MaTepHalia; rpaMOTHOE U3JI0KeHue, O6e3 cy-
IIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; NIPAaBUIIBHOE NPUMEHEHUE TEOPETUYECKUX 3HA-
HU; BJIaJIeHUE HEOOXOAMMBIMHU HABBIKAMM IIPH BBIIIOJIHEHUH MPAKTUYECKUX 3a/1a4.

OneHka «yJA0BJEeTBOPUTEIbHO» — YCBOEHHE OCHOBHOIO MaTepualla; pU OTBETE JIOIYyC-
KalOTCSl HETOYHOCTH; MIPU OTBETE HEJIOCTATOYHO MPAaBUIIbHBIE (OPMYIHPOBKH; HAPYIICHHE TO-
CJIEZIOBATEJILHOCTU B U3JI0)KEHUHU IPOrPaMMHOI0 MaTepualla; 3aTpy/AHEHHs B BBIOJHEHUN MPaK-
TUYECKUX 3a/IaHUM.

OuneHka «HeyI0BJIETBOPUTEIBLHO» — HE 3HAHWE NMPOrPaMMHOI0 MaTepuana; Mpu OTBETe
BO3HUKAIOT OMIMOKH; 3aTPyIHEHUS IPU BHITIOJTHEHUH NTPAKTUYECKUX 3alaHUM.

TpeOoBaHusl K NPOBeIeHUIO Kelic-3aaHUil

Keiic-3aganmne - npobiemMHoe 3a7aHue, B KOTOPOM OOydarolIeMycsl peJiaraloT OCMbIC-
JUTHh peasbHyI0 MPoQecCHOHATBHO-OPUEHTUPOBAHHYIO CUTYAIUI0, HEOOXOAUMYIO JIJIsl PEeIIeHHUs
JaHHOM mpob6semMbl. CYIIHOCTh JAHHOTO METOJ]a COCTOMT B TOM, YTO Y4eOHBIH MaTepuan moja-
eTCsl CTYJIEHTaM BHUJE pealbHBIX MPOo(ecCHOHANbHBIX MpoOiaeM (KEeHCOB) XapaKTEpHBIX s
OTIpeNIeICHHOr0 BUa NMPO(ecCHOHAIBHON NesTenbHOCTH. PaboTast Hax pemeHueM Keiica, cry-
JIEHT mpuodpeTaeT npodeccruoHalbHble 3HaHUS, YMEHUS, HABBIKU B Pe3yJibTaTe aKTUBHON TBOD-
yeckoil paboTel. OH caMOCTOSTENBHO (HOPMYIIHPYET LEIH, HAXOAUT U COOUPAET PA3TUIHYIO UH-
dbopMmaruio, aHaTU3UPYET €€, BBIIBUTAET TUIIOTE3bI, UILET BApUAHTHI pEIIeHHs TpoOsieMsbl, Ghop-
MYJIUpYET BBIBOJIbI, 0OOCHOBBIBAET ONTHUMAJIbHOE pelieHne curyanuu. [Ipouecc pemenus, mpo-
MEXXYTOUHBIE U UTOTOBBII pe3yJIbTaThl pabOThI CTYEHTA M0 PEIICHUIO Keiica Mmoaexar KOHTPO-
JI1O.

Kputepun oneHkn 3HaHUI NP NPOBeIeHNH Kelic-3aJaHMIi:

OneHka «OTJIMYHO» - NPaBUWIbHOE pEIlIEHUE Keica, moapoOHas apryMeHTalMsl CBOETO
peleHre, Xopolliee 3HaHue TEOPETUUECKUX ACTIEKTOB PellIeHus Kekca.

OneHka «XOpomo» - MPaBUIBHOE PEIIEHUE Keiica, JOCTaTOYHAasi apryMEHTalusi CBOETO
peleHue, onpeneaéHHOe 3HaHUE TEOPETUYECKUX ACTIEKTOB PEIICHUs Kekca.



OneHka «yI0BJeTBOPHUTEJIbLHO» - YACTUYHO MPaBUWJIBHOE pEIICHUE Kelca, HeAoCTaTou-
Hasl apryMEHTallsI CBOETO PELICHHE.

OneHka «HeyJAOBJIETBOPUTEJbHO» - HEMPABUIBHOE PELIECHUE Keiica, OTCYTCTBUE HEOO-
XOJIMMBIX 3HAaHHE TEOPETUUYECKHX acleKTOB peIleHus Keiica.

TpeGoBaHusl K MPoOBeIEeHNIO IK3aMeHA

JK3aMeH 110 JUCLUIUIMHE (MOYJII0) IPECIeayIOT 1ellb OLIEHUTh paboTy CTYJEHTa 3a Kypc
(cemectp), MOJIy4EHHbIE TEOPETUYECKUE 3HAHUS, IPOYHOCTD UX, Pa3BUTHE TBOPUECKOIO MBbIIILIE-
HUSI, TIPUOOPETEHNE HABBIKOB CAMOCTOSITENILHON padOThl, yMEHHE CUHTE3UPOBATh MOJTYy4YECHHBIE
3HAHMS U IPUMEHSTh UX K PELICHUIO MPAKTUYECKUX 3a]1a4

Kputepun oneHky 3HaHWI NPHU NPOBeIeHUH IK3aMeHa

OneHka «OTJIMYHO)» - BBICTABIISIETCS CTYACHTY, IOKa3aBLIEMY BCECTOPOHHHUE, CUCTEMAaTH-
YeCcKHe U ITyOOKHe 3HaHUS yuyeOHOM MporpaMMbl JUCHUILIMHBI U YMEHUS YBEPEHHO NMPUMEHSTh
UX Ha MpakTHKE NPHU PEIICHWU KOHKPETHBIX 3a/ay, CBOOOJAHOE U MPaBUIbHOE OOOCHOBaHHE
IIPUHATHIX PELLIEHUN.

OneHka «XOpoLI0» - BBHICTABIISIETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepual, rpaMoT-
HO U I10 CYILLECTBY M3JIaracT €ro, yMeeT IPUMEHSATh II0JyYE€HHbIE 3HaHWsI Ha MPAKTUKE, IOIyCKa-
€T B OTBETE WJIM B PELICHUU 33/1a4 HEKOTOpbIe€ HETOUHOCTH, KOTOPbIE MOXKET YCTPaHUTh C IO-
MOILBIO JOTIOJIHUTEIbHBIX BOIIPOCOB IIPENIOAABATEIIS.

OneHka «yJI0BJ1eTBOPUTEIbHO» - BBICTABISETCS CTYJEHTY, IOKa3aBlIeMy (pparmeHrtap-
HBI{, Pa3pO3HEHHBIA XapakTep 3HAHWUN, HEIOCTATOYHO IMpPaBHIIbHBIE (HOPMYIUPOBKU OA30BBIX
MOHSTUNA, HApYLIEHUS JIOTHYECKOI MOCIe10BaTEIbHOCTH B U3JI0KEHUHU [TPOrPaMMHOI0 MaTepua-
Ja, HO TPH 3TOM OH BJaJIe€T OCHOBHBIMU pa3jieiaMy yueOHOI mporpaMMsbl, HEOOXOAUMBIMHU IS
JaIbHENUIIETo 00yUYeHUsI U MOXKET MPUMEHSTh MOJIy4€HHbIE 3HaHMsI 110 00pa3lly B CTaHAapTHOU
CUTYallUH.

OneHka «Hey/I0BJIETBOPUTEJIBHO» - BHICTABIIAECTCA CTYACHTY, KOTOPBIH HE 3HAET OOJb-
el 4acTM OCHOBHOI'O COZAEp)KaHUs y4eOHOM NporpaMMmbl JAUCHUIUIMHBI, JOMyCKaeT IpyOble
om0k B (POPMYITMPOBKAX OCHOBHBIX MOHSATHI TUCHUIUTMHBI U HE YMEET HCIIOJIb30BaTh IMOITY-
YEHHBIE 3HAHUS IIPU PEIICHUH TUIIOBBIX IPAKTUYECKUX 3a1ad.

8. YueOHo-MeTOoqUYeckoe U MHPOPMANIUOHHOE O0ecrieyeHHe TUCHMILIMHBI (MOIYJIs,
npakTtuku, [HA)

8.1. OcHoBHas tuTEpaTypa

1. 3ypabsan, C.D., Fundamentals of bioorganic chemistry = OcHoBbI OHOOpraHHYECKON
XUMHHU [DIeKTpoHHBII pecypc]: yuebnuk / Zurabyan S.E. - M.: IT'DOTAP-Meawua, 2015. - 304 c.
OBbC «KoHcynpTanT CTYyJICHTa» - Pexum JOCTyTIA:

http [iwww.studentlibrary.ru/book/ISBN9785970434437.html

8.2. lonoIHUTEILHAS JJUTEpPaTypa

1. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / V.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

8.3. UndopMannoHHO-Te1eKOMMYHUKAIMOHHBIE pecypchl ceTH «AHTepHeT»

1. O6pazosarensublii noptan PI'BOY BO «MI'TY» [DnexrponHslil pecype]: Pexxum no-
cryna: https://mkgtu.ru/.



http://www.studentlibrary.ru/book/ISBN9785970434437.html
https://mkgtu.ru/

2. Odurmanesiii caiit [IpaBurenscTBa Poccuiickoit denepanuu. [DIeKTpOHHBINA pecypc]:
Pexxum noctyna: http://www.government.ru/.

3. UadopmannonHo-npaBoBoii noptan «['apant» [DnexTpoHHslii pecypc|: Pexxum mocty-
na: http://www.garant.ru/.

4. Hayunas onextpoHHas OumOmmoreka WwWw.eLIBRARY.RU — Pexum pocryna:
http://elibrary.ru/.
5. DNEeKTPOHHBIN KaTaJjor OubIMOTEKH — Pexum nocryma://

http://lib.mkgtu.ru:8004/catalog/fol2.
6. Emmnoe okHO gocTtynma K oOpa3zoBarenbHBIM pecypcam: Pexum pocryna:
http://window.edu.ru/.

9. MeToauyeckne yKa3aHus Uil 00y4aIOIIUXCS 110 OCBOEHHU IO TUCIIHILJINHBI
Bonpocel, BbBIHOCHMBIE Ha J1A00paTOPHbIE 3aHATHS
2 ceMecTp
Section 1. General aspects of chemical structure and reactivity of organic compounds.

Topic 1: Classification and nomenclature of organic compounds.

Problems for discussion:

1. Introduction into bioorganic chemistry: the definition of subject, objects learned by
bioorganic chemistry.

2. Classification of organic compounds:

a) according to the carbon chain structure;

b) according to the functional groups.

3. Nomenclature of organic compounds:

a) trivial (or common) nomenclature

b) systematic nomenclature IUPAC.

Topic 2: Chemical bond structure and electronic effects in the organic molecules.

Problems for discussion:

1. An electronic and dimensional structure of sp2-hybridized carbon atom.

2. Conjugated systems. Conjugation energy.

3. Cyclic conjugated systems. Aromaticity. Huckel’s rule. Aromaticity of benzoic and non-
benzoic systems.

4. Aromaticity of heterocyclic systems (pyrrole, pyridine).

5. Inductive effect.

6. Mesomeric (or resonance) effect.

7. Electron donating and electron withdrawing substituents.

Topic 3: Isomerism and its types.

Problems for discussion:

1. Isomerism and its types

2. Stereoisomerism. Classification of stereoisomers.

3. A spatial structure of a sp3-hybridized carbon atom. Configuration. Stereochemical for-
mulas. Molecular models.

4. Ethane configuration and conformations, torsion strain. Newman projections.

5. Buthane conformations. Van der Waals strain. Long-chain compound conformations.

6. Carbocyclic compound conformations, angle strain. Cyclohexane conformations. A cy-
clohexane ring in the biologically important compounds.


http://www.government.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://elibrary.ru/
http://lib.mkgtu.ru:8004/catalog/fol2
http://window.edu.ru/

7. Chiral and achiral molecules. Chiral centers. Optical activity is the property inherent chi-
ral molecules.

8. Fisher's projective formulas. Enantiomers.

9. Relative D-, L-nomenclature of stereoisomers. Glyceraldehyde as the configuration
standard. R, S-system of a configuration designation.

10. Racemic mixtures. Methods of racemic substance division.

11. Diastereoisomerism. Stereoisomers of tartaric acid.

12. Cys-, trans-isomerism. Stereoisomers of butenedioic and oleic acids.

Topic 4: Structure, properties and reactivity of hydrocarbons.

Problems for discussion:

1. Organic reaction mechanism definition. Homolytic and heterolytic mechanisms of bond
cleavage. Classification of reagents in organic reactions.

2. Organic reactions classification according to the direction and result of reaction.

3. Reactions of radical substitution (Sg). Alkanes and cycloalkanes.

4. Electrophilic addition (Ag) to alkenes: hydrogenation, halogenation, hydrohalogenation
and hydration reactions. The Markovnikov’s rule.

5. Mechanism of electrophilic substitution reactions (Sg) in aromatic compounds. | and Il
sort directing substitutients.

6. The formulas of ethane, propane, butane, hexane, benzene, methylbenzene, benzoic acid
and their isomers.

Section 2. Monofunctional organic compounds of biological interests.

Topic 5: Structure, properties and reactivity of alcohols, phenols, amines and halo-
genated organic compounds.

Problems for discussion:

1. The dependence of the acidity of alcohols, phenols on carbon chain length and on type
of substitute.

2. The dependence of the basicity of amines and phenols on carbon chain length and on
type of substitute.

3. The mechanism of nucleophylic substitution (Sy) beside the nonsaturated carbon atom in
halogenated organic compounds. Interaction with a base, ammonia, amines (formation of prima-
ry, secondary, tertiary amines and quaternary bases).

4. The mechanism of nucleophylic substitution (Sy) in alcohols. Interaction with a halo-
genated. The mechanism of elemination reaction of alcohols.

5. The formulas to know: propanol, isopropanol, butanol, isobutanol, phenol and its deriva-
tive; primary, secondary, tertiary and quaternary bases, colamine, aniline.

Topic 6: Structure, properties and reactivity of carbonyl compounds.

Problems for discussion:

1. An electronic structure of a carbonyl group. The reactionary centers in aldehydes and
ketones.

2. Mechanism of nucleophilic addition reaction (Ay). Addition of water and alcohols.

Reactions of aldehydes and ketones with amines. Reduction reactions.

3. Reaction of CH-acidic center. Aldol condensation reactions. Haloform reactions.

4. Oxidation reactions are qualitative tests on aldehyde group. Oxidation reactions of ke-
tones. Disproportionation reactions.

5. Formaldehyde. Application in medicine. Toxicity.

Topic 7: Structure, properties and reactivity of carboxylic acid and their derivatives.
Problems for discussion:



1. Reactions sites of carboxylic acids and derivatives.

2. Acidic properties of carboxylic acids.

3. Decarboxylation reaction. Biogenic amines. Cyclic anhydrides.
4. Nucleophilic substitution reactions. Esterification reaction.

5. Amides, acyl chlorides, anhydrides. Their hydrolysis.

Section 3. Poly- and heterofunctional organic compounds in living systems.

Topic 8: Structure, properties and reactivity of poly- and heterofunctional com-
pounds.

Problems for discussion:

1. Polyfunctional compounds: classification, chemical properties.

2. Heterofunctional compounds: classification, a role in biological processes.

3. Aminoalcohols: their biological role.

4. Hydroxyacids. A structure, typical and specific properties of a-, B-, y- hydroxyl and
amino acids.

5. A citric acid: a structure, properties. Citrates.

6. Oxoacids. Acid properties and reactivity. Ketone bodies.

7. Keto-enol tautomerism.

8. Amides of carbonic acid. Urea.

9. Salicylic acid, its derivatives.

10. Para-aminobenzoic acid, its derivatives.

Topic 9-10: Structure, properties and reactivity of saponifiable and nonsaponifiable
lipids.

Problems for discussion:

1. Classification of lipids, their biological role.

2. Fatty acids, their structure, properties and nomenclature. Alcohols which form fats and
lipids.

3. Waxes, their composition and role.

4. Triacylglycerols, their structure, nomenclature, properties.

5. Phospholipids, their structure, nomenclature, physicochemical properties.

6. Sphingolipids, biological role.

7. The lipid peroxidation of cell membranes. Antioxidants.

8. Nonsaponifiable lipids. Terpenes. Steroids.

Topic 11: Structure, properties and reactivity of monosaccharides.

Problems for discussion:

1. Carbohydrates: definition, biological role.

2. Monosaccharides, definition, classification, stereoisomerism. Epimers.

3. Monosaccharide tautomerism. Anomers. Tautomeric forms of D-glucose, Dgalactose,

D-fructose, D-ribose, 2-deoxy-D-ribose. Fisher and Haworth formulas. Conformations of
cyclic forms.

4. Chemical properties of monosaccharides. Glycosides (O- and N-glycosides).

5. Monosaccharide esters. A biological role of monosaccharide phosphates.

6. Monosaccharide oxidation: aldonic, aldaric and uronic acids.

7. Monosaccharide reduction. Xylitol and sorbitol.

8. Aminosugars. Their structure, properties and a biological role.

9. Ascorbic acid (vitamin C) as water-soluble antioxidant.

Topic 12: Structure, properties and reactivity of oligo- and polysaccharides.
Problems for discussion:



1. Classification of polysaccharides.

2. Disaccharides: maltose, cellobiose, lactose, lactulose, sucrose. Their structures and
properties.

3. Starch: structure, biological role. Glycogen.

4. Cellulose: structure, biological role.

5. Dextrane as a source to obtain plasma substitutes.

6. Heteropolysaccharides.

Topic 13: Structure, properties and reactivity of a-amino acids, peptides and pro-
teins.

Problems for discussion:

1.Biogenic amino acids. Proteinogenic amino acids: classification, structures, stereochem-
istry.

2.Amphoteric properties of amino acids.

3.Reactions of amino acids on the carboxylic group.

4.Reactions of amino acids on the amino group.

5.Biologically important reactions of amino acids: deamination, transamination, decarbox-
ylation hydroxylation reactions.

6. Peptides: structure and functions. Gluthathion, aspartam, insulin.

7. Peptide bond.

8. Proteins. Primary structure of peptides and proteins.

9. Artificial peptide synthesis.

10. Secondary structure of proteins.

11. Tertiary and quaternary structures of proteins. Hemoglobin.

12. Denaturation of proteins.

Topic 14: Structure, properties and reactivity of heterocyclic compounds.

Problems for discussion:

1. General characteristics of heterocyclic systems. Classification and nomenclature.

2. General aspects of reactivity of aromatic heterocycles. Aromaticity of pyridine and pyr-
role. Substitution reactions in heterocycles.

3. Five-membered rings with one nitrogen.

4. Six-membered rings with one heteroatom. Nitrogen-containing heterocycles. Oxygen-
containing heterocycles.

5. Rings with more than one heteroatom. Imidazole and pyrazole. Pyrimidine derivatives.
Purine derivatives.

Topic 15: Purine and pyrimidine bases. Nucleosides. Nucleotides. Nucleic acids.
Problems for discussion

1. Structural components of nucleic acids: heterocyclic bases, pentoses.

2. Nucleosides, nucleotides: their structure and properties.

3. Primary structure of DNA and RNA.

4. Secondary structure of DNA.

5. Nucleotide derivatives: cyclic AMP, cyclic GMP, ATP.

6. NAD" coenzyme.

10. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NMPH OCYLIECTBJICHHH
00pa30BaTeIbLHOIO MpoLecca Mo AMCUUILIMHE, BKJII0Yasi lepeYeHb NPOrpaMMHOro odecre-

YeHUs1 1 HHPOPMANMOHHBIX CNIPABOYHBIX CHCTEM (IMPH HEOOXO0AUMOCTH)

10.1. IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOIO O0ecIeYeHHs .



1. Omneparonnas cuctema «Windows», morosop 0376100002715000045-0018439-01 ot

19.06.2015.

Jis ocymiecTBieHUsT y4eOHOTO TIpoIiecca HCIONB3yeTCss CBOOOIHO pacIpOCTpaHsIEMOe
(6ecrumaTHOE HE TpedyroIee JIMIIEH3UPOBAHUS ) POrPaMMHOE 0OECTICUCHHE:

1. Ilporpamma st Boctipomn3BeieHus ayano u Buzaeo daiinos «VLC Media Player»;

2. TIporpamma J1jist BOCIIPOM3BEICHHS ayano U Buaco daiinos «K-Lite Codecy;

3. O¢wucHsrnii maketr «WPS Officey;

4. Ilporpamma asst paboThI ¢ apXuBamMu «7Zip»;

5. [Iporpamma st paboTsl ¢ fokymenTamu popmata PDF «Adobe Reader.

10.2. IlepevyeHb He0OXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnpiii oOyuaromuiicss B TeU€HUE BCEro nepuoja oO0yuyeHUs oOecreueH HHIWBUIYallb-
HBbIM HEOTPaHUYEHHBIM JJOCTYTIOM K 3JIEKTPOHHO-OMOINOTEYHBIM CUCTEMAM:

1. DnexTponHas
(http://www.studentlibrary.ru/)

ouomoreynas

cucrema

«KOHCY.HI)TaHT CTYACHTA»

2. DnextponHas 6ubnmuoreunas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

3. DnekTponHas oubnmoreuynas cucreMa «ZNANIUM.COM» (http://www.znanium.com).

Jns obyuaromuxcst odecriedeH 10ocTyI (YIaJIeHHBIM TOCTYIT) K CIEIYIOIIUM COBPEMEHHBIM
npodeccroHaIbHBIM 0a3aM JTaHHBIX, THPOPMAIIMOHHBIM CIIPABOYHBIM U TIOUCKOBBIM CHCTEMaM:

1. Koncynwrant [Timtoc — cipaBounas npaBosast cuctema (http://consultant.ru).

2. Web of Science (WoS) (http://apps.webofknowledge.com).

3. Hayunast snexkrponnas 6udanorexa (HIb) (http://www.elibrary.ru).
4. Dnextponnas bubnuoreka J{ucceprammii (https://dvs.rsl.ru)
5. KubepJlenunka (http://cyberleninka.ru).

6. HanmonanpHast anekrponHas oudnuoreka (http://H306.pd).

11. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl HEOOXOAMMOM /JIs1 OCYLIECTBJICHHUS
00pa3oBaTe/ILHOIO NMPoUecca MO JMCUUILINHE (MOIYJII0)

HanMmeHoBanus cnenuajJbHBIX
MOMEIEeHU I U ToOMeIlleHu

OcHALIEeHHOCTH
CIleclMaJIbHBbIX

IlepeyeHb JTMLIEH3HOHHOT O
NMPOrpaMMHOI0 oOecredeHus.

JJISI CAMOCTOSAITEJIbHOM padoThI NnoMeleHu! u PexBu3uTHI

NOMeleHu 1JIst MOATBEPKAAOIIET0

CaMOCTOATEeIbHOI AOKyMEeHTAa

padoThbI
CrnenunajbHble NOMeIeHHU s

Y4eOHsble aynutopun i | Ilepenocnoe  mynbpTume- | 1. OnepanuoHHas — cucrema
MIPOBEICHUS 3aHATUHN | quitHoe  obOopyzaoBanue, | « Windowsy, JIOTOBOP
JIEKITMOHHOTO THUTIA: nocka, mebens st aynu- | 0376100002715000045-
385000, Poccuiickas | Topuii,  kommbroTepHbIid | 0018439-01 ot 19.06.2015.
Denepanys, Pecniybnuka | kmace na 15 nocadounwvix
Anpirest, 1. Maiikon,  yi. | Mecm, OCHAIIEHHBIH KOM- | CBOOOJHO pacrpocTpaHsIeMoe

Kpectesuckas, 1. 2, ayn. 4-129.
Aynutopun I 3aHATUN
CEMHUHAPCKOI0 THMAa, TPYIIOBBIX

u WHAUBHUIYaTbHBIX
KOHCYJIbTaIuH, TEKYIIIETO
KOHTPOJISI M TPOMEXYTOUHOM
aTTeCTaIuu:

385000, Poccuiickas

deneparnys, Pecrrybnmka

nploTepamu  Pentium ¢
BbIX0I0M B MIHTEpHET

(becrmatHoe He TpeOyroree
JUIICH3UPOBAHUs) MPOTPaMM-
HOe oOecrieueHue:

1. Tlporpamma iss BOCIPOH3-
BEJICHUS ayauo W Bumeo (daii-
noB «VLC Media Player»;

2. IlporpamMma A BOCIpOM3-
BEJICHUSI ayluo W BHUIEO (Qaii-
noB «K-Lite Codecy;



http://www.iprbookshop.ru/81038.html

Anpires, 1. Maiikon,  yiI.
Kpectpsuckas, a. 2, ayn. 4-129.

3. Odwucuerit maker «WPS
Officey;

4. Tlporpamma mjiss pabOTHI C
apxuBaMu «7Zip»;

5. Ilporpamma asns paboTHI ¢

nokymentamu Qopmara PDF

«Adobe Readery.
IloMemnieHus 1Jisi CAMOCTOATEIbHOI PadoThI
VYy4eOHble aynutopun  Juis | Ilepenocnoe  mynbpTume- | 1. OnepauuoHHas —cucrema
CaMOCTOSATEJILHOM PabOTHI: muitHoe  obOopynoBanue, | « Windowsy, JIOTOBOP
YuransHbIH 3a: 385000, | nocka, mebens mis aymu- | 0376100002715000045-
Poccuiickas @enepanyst, | Topuii,  komnbroTepHbli | 0018439-01 ot 19.06.2015.
PecmyGnuka Anpires, I. | knacc Ha 15 nocaooumnvix

Maiikomn, yn. IlepBomaiickas, 1.
191, 3 srax.

Mecm, OCHAICHHBIA KOM-
nploTepamu  Pentium ¢
BbIX010M B MHTEpHET

CB0oOOIHO pacmpocTpaHsiemMoe
(becrmatHoe He TpeOyroree
JUIEH3UPOBAHUSA) MPOrPaMM-
HO€E oOecreueHue:

1. IlporpamMmma mjis BOCHpOU3-
BEJICHUS ayluo W BHIEO (¢aii-
noB «VLC Media Player»;

2. IlporpamMma asis BOCIpOM3-
BEJICHUS ayauo U Bujeo ¢aii-
noB «K-Lite Codecy;
3. OdwucHbIi maKeT
Officey;

4. Tlporpamma mjisi paboOTHI C
apxuBamu «7Zip»;

5. Tlporpamma st paboOThI C
nokymeHntamu (¢opmara PDF
«Adobe Readery.

«WPS




12. lonoiHeHHsI ¥ U3MEHEeHUsI B padoyeii mporpamme
3a / yueOHbIil 1o

B paGouyto nporpammy

(HaMMEeHOBaHUE AUCITUTLTHHBI)

AJId HAITpaBJICHUS (CHCI_II/IaJIBHOCTI/I)

(HOMep HarpaBieHuUs (CIEIUATFHOCTH)

BHOCATCA CICAYOIINE JOIMMOJIHCHUA 1 U3MCHCHHUA:

]_IOHOJ'IHGHI/IH U U3MCHCHUA BHCC

(momxnocTh, ®.N.0., moanuce)

Pabouas nporpaMma nepecMoTpeHa 1 0100peHa Ha 3aceIlaHiH KadeIpbl

(HanmeHoBaHUe Kadeapol)

« » 20 1.

3aBemyronuii kageapoit

(moamuck) (®.1.0.)



