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1. Henu u 3a1a4u yueOHOH TUCHHUILIMHBI (MOYJasl, npakTuku, [HA).

Heabp qucuunauHbl: GOopMHUPOBAHUE CHCTEMHBIX 3HAHHUIA O CTPOCHUH, CBOMCTBAX U PEaK-
IIMOHHOM CITIOCOOHOCTH OCHOBHBIX KJIACCOB OPraHUYECKHX COCJAMHEHUH, JIeKAIIMX B OCHOBE (u-
3UKO-XUMHYECKON CYITHOCTH H MPOIECCOB, MPOUCXOSAIINX B OPraHU3ME YEJIOBEKa HA MOJICKY-
JIIPHOM M KJICTOYHOM YPOBHSIX.

3agauy AUCHUIINHDI:

- (opMHpOBaHHWE 3HAHMKW O CTPOCHHUM M CBOMCTBAX OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHECHU;

- 0o0y4YeHHE YMEHHUSAM BBIABJISATH CBOWCTBA BEIIECTB OPraHMYCCKOH IIPHPOJIBI,
OTIPEICTIAIONINX OCOOCHHOCTH WX TMOBEACHHS B XHMHUYECKHX pEAKIHUSIX H MpoIeccax
JKU3HEIEATENBHOCTH;

- popMUpPOBaHUE MPAKTUICCKUX YMEHHUI TOCTAHOBKHU U BBITIOJHEHUS YKCIIEPUMEHTAIHHOM
paboTHI,

- (QopMupoBaHWE HABHIKOB W3YYCHUS HAYYHOH JHTEpaTypsl U  OQHUIIUAIBHBIX
CTaTHCTUYECKUX 0030POB.

2. Mecro aucuunauubl (Moayasi, npaktuku, ['HA) B crpykrype OIIOII mno
HANPaBJIEHUIO MOATOTOBKH (CIIeNNAJIBLHOCTH).

Jucnurnmuna «bruoopranuyeckas XuMUs» BXOJMT B repedeHb 6azopoii yactu OITOIT mos-
TOTOBKH CIICIIUAHCTOB 110 criennainbHocTu 31.05.01 JleueOHOe memo (¢ diieMeHTaMu aHTIIUICKO-
ro SI3bIKa.

OOyueHue CTYIEHTOB OCYIIECTBISETCS HA OCHOBE NMPEEMCTBEHHOCTH 3HAHMM W yMEHHI,
MOJIYUYEHHBIX B Kypce «XUMHUs» 00IIe00pa3oBaTeIbHbIX yU4eOHBIX 3aBelieHui. SIBisercs mpea-
MIECTBYIOMIEH TSI M3YYCHUS! TUCHUTUINH: OMOXHMUS; TUCTOJIOTHS, YMOPUOIIOTHS, IUTOJIOTHUS;
HOpManbHasi (pusnonorus; MaToGU3NOIOTUS, KIMHUYECKas MaTo(U3HOIOTHS; (apMaKoIOTHs;
TUTHEHA; MUKPOOHOJIOTHS, BUPYCOJIOTUSI; KTUHUYECKHUE TUCIUTUTAHEI.

3. IlepeyeHp NJIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHs 1O JUCHHUILVIMHE (MOAYJIIO,
npaktuke, I'MA), COOTHeCeHHBIX ¢ NJAHHPYEeMbIMH PpPe3yJdbTATAMHM OCBOCHMA
o0pa3oBaTeIbHOM NPOTrPaMMBbl.

IInanupyemsbie  pe3yJbTaTbl  OCBOCHHMS  00pa3oBaTelbHOW NPOrpaMmbl  —
KOMIIeTEHIIMH 00y4aloIMXCsl, YCTAHOBJIEHHbIE 00Pa30BaTeIbHBIM CTAHAAPTOM:

OIIK-1 roTtoBHOCTH pemiaTh CTaHIApTHBIE 3aJaud NMPO(EeCcCHOHAIBHOM AEATENbHOCTU C
UCIOJIb30BaHNEM HH(GOPMAIMOHHBIX, OMOIHOrpadUuecKux pecypcoB, MeIUKO-OHOIOTHnYeCcKOn
TEPMUHOJIOTHH, UH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTMH M Y4€TOM OCHOBHBIX Tpe-
O6oBaHui HHMOOPMAITMOHHON O€30TTaCHOCTH;

OIIK-7 — roTOBHOCTh K MCIIOJIb30BAaHHIO OCHOBHBIX (PH3UKO-XMMHUYECKHX, MaTeMaTHye-
CKHUX M HMHBIX €CTECTBEHHO-HAyUHBIX MOHSATHM M METOJIOB IpPU pEIIeHUH MpodeccroHalIbHbBIX
3az1ay;

OITK-9 — crtocoOHOCTE K OreHKe MOP(PO(YHKIIMOHATBHBIX, (PHU3UOJIOTHISCKUX COCTOSHUHN
U MTaTOJIOTUYECKUX MPOIIECCOB B OPraHU3Me YeJIOBEKa ISl pelIeHus NpoQecCHOHaNbHbIX 3a1ay.

IInanupyemsble pe3yabTaThl 00y4eHHs 110 AUCHMILIMHE - 3HAHUS, YMEHUS] U HABBIKH
U (M) ONBIT AeATEeNbHOCTH, XapaKTepu3ywuye 3Tanbl GopMupoBaHus KOMIIETCHIHI U
ol0ecreynBalOIIMe JOCTHKEHHE IUIAHNPYEMbIX Pe3yJbTAaTOB OCBOCHHUSI 00pa30BaTeJIbHOM
NPOrpamMMBsl.

B pesynbrare u3ydeHus AMCUUIUIMHBI 00yJarOIIUNACs TOJIKEH:

3HaTh: OCHOBHBIEC NMOHATHS M TEOPETUYECKHE OCHOBBI OMOOPraHMYECKON XMMHUH; OCHOB-
HBIC CBOMCTBA OPraHUYECKUX COCIMHEHUN U UX IIPAKTUYECKOE 3HAYCHHUE B MEUIIMHE; OCHOBHBIC



Ounonoruveckue, pU3NUIECKHEe U XUMUYECKHE 3aKOHOMEPHOCTH, JIeXKAIUe B OCHOBE MPOIIECCOB,
MIPOTEKAIONIMX B OPTaHU3ME YEJIOBEKA; OCHOBBI CTPOSHUS M PEAKIIMOHHOW CIIOCOOHOCTH OpTaHHU-
YECKUX COCAMHCHUN; OMOJIOTUYECKU BaXKHBIC PEAKIIMU MOHO(DYHKIIMOHAIBHBIX OPraHUYeCKHUX
COCTMHCHUH; MOJIM- B TeTepOdyHKIIMOHAIBHBIC COCTMHECHMSI, YIYAaCTBYIOLIHME B MPOIIECCaX KHU3-
HECSITeTbHOCTH; OMOMOIUMEDPHI U MX CTPYKTYPHBIC KOMITOHEHTBI, HU3KOMOJICKYJISPHBIC Pery-
JISITOPHI.

yMeTh: KiIacCU(PUIMPOBATh OPTAaHMYECKUE COSAMHECHUS, HCXOI U3 CTPYKTYPHBIX OCOOCH-
HOCTEMH; COCTaBJIATh B COOTBETCTBUU ¢ NpaBwiiaMu HomeHkinaTypel MIOITAK nHa3Banusi opranu-
YECKMX COCIMHEHUH TO WX CTPYKTYpHOU (opMmylie W, HA00OpOT, MO HA3BAHUIO MPHUBOIUTH
CTPYKTYpHYIO (OpMYIy; HAXOJUTh CBS3b MEXKIY CTPOCHHEM BEIIECTBA U €TI0 XUMHYCCKUMHU
BO3MOXKHOCTSIMU; T0JIb30BaThCsl YI€OHOM, HAYIHOH, HAYYHO-TIOMYJISIPHOM JIUTEPaTypol, CEThIO
HHTepHeT; MpOBOANTH DJIEMEHTAPHYIO CTATUCTHYECKYI0 00pabOTKy JaHHBIX; 0000IaTh pa3iny-
HBIC UICTOYHUKU WH(OPMAITUH C IETBI0 TPHOOPETEHUS HOBBIX MPOQPECCHOHAIBHBIX 3HAHUN.

BJAJeTh: 0a30BBIMM TEXHOJIOTHSIMH TpeoOpa3oBaHus HWHGOPMAIMU: TEKCTOBBIC,
TaONMMYHBIE PEJAKTOPhl, IMOUCK B ceThu VIHTepHEeT; HaBBIKAMH BECTH IIOMCK M JeNiaTh
00o0mIarone BBIBOJIBI; HAaBBIKAMH Oe€30macHOM pabOThl B XUMHUYECKOH J1labopaTopuul H
YMEHHSIMH O0PAIAThCS ¢ XUMHUYECKOH MOCYA0H, peaKTHBAMH, padOTaTh C Ta30BBIMH TOPEITKaMU
U DJICKTPUYECKUMU TTPUOOpaMH.

4. O0beM auUCHMIUIMHBI (Moay.si, nmpakTuku, 'MA) u Buabl y4eOHOW padoOTHI.
OO0umas Tpy10eMKOCTh AU CHUTIIHHBI

4.1. O0beM TUCHUIJIMHBI U BU/bI Y4eOHOH padoThl 10 04HOIi (popme 00yueHuUs.

OO0mas TPY10eMKOCTh JUCHHUILIMHBI COCTaBJsieT 3 3aUeTHbIX exuHuIbI (108 yacos).

. Bcero Cemectp

Buj yueonoii pa6oTni 4ACOB/3.e. 5
KoHTakTHBIE Yachl (Bcero) 45,35/1,26 45,35/1,26
B Tom uncne:
Jextuu (JT) 15/0,42 15/0,42
[TpakTnueckue 3anstus (I113) - -
Cemunapsl (C) - -
Jlabopatopusie pabotsl (JIP) 30/0,83 30/0,83
KonraktHas pabota B nepuos arrectanuu (KPAT) 0,35/0,01 0,35/0,01
CamocTtosaTenpHas paboTa MOJ PYKOBOACTBOM MPENOaBATENS
(CPII) - -
CamocrositesabHas padora (CP) (Bcero) 36/1,0 36/1,0
B Tom unce:
PacuetHo-Tpaduueckue padboThl - -
Pedepar - -
Ipyeue euowvr CP (ecau npedycmampusaromcs, npusooumcs ne-
peuens eudos CP)
1. CocraBnenue TuTaHA-KOHCTIEKTa, paboTa ¢ JOMOJHUTEIbHON
JUTEPATypPOM, BBINIOJTHEHUE KeMC-3a1aHUM. 36/1,0 36/1,0
Kypcogoii mpoekt (pabota) - -
KoHnTpo.nb (Bcero) 26,65/0,74 26,65/0,74
dopma MPOMEKYTOUHOU aTTECTALIUHN:
(3x3ameHn) IK3aMeH IK3aMeH
OO01mast TPYA0eMKOCTh (Yachl/ 3.€.) 108/3 108/3




4.2. O0beM TUCHUIJIMHBI U BUBI Y4eOHOH padoThl M0 3204HOM GopMme 00yUeHHUS.

3aounas ¢opma o0yuenust PI'OC BO no cenuanbHOCTH HE MPETyCMOTPEHA

5. CTtpykrypa u coaep:kaHue TUCHUIINHBI

5.1. CTpykTypa JUCHUIIMHBI 1J151 04HOH ()OPMBbI 00yUeHHSI.

Buabl yueOHo# padoThl, BKJIKOYAS

DopMbI TEKY-

CaMOCTOSITEIbHYIO pa0oTy ¥ TPYAO- | 1Iero KOH-
8 e€MKOCTh TpoJIs
5 (B yacax) ycneBaeMoCTH

Ne = (no neoenam

~ | Pa3ges nMcHUIIMHBI o 2 cemecmpa)

n/n ® =

= - 2 = S N ®opma npo:
5 Bl = a | A = O | MexyroyHoM
o= =z | © z aTTecTaluu
= (no cemecm-
pam)
2 ceMecTp

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

2. |Section 2. Monofunc-| 5-7 3 6 - - - 7,5 |Ompoc, BHINOIN-
tional organic com- HCHHUE Kefic-
pounds of biological 3ama4
interests.

3. [Section 3. Poly- and he-| 8-10 3 6 - - - 7,5 |Ompoc, BHINOIN-
terofunctional  organic HCHHUE Kefic-
compounds in living 3amad
systems.

4. |Section 4. Biopolymers| 11-15 5 10 - - - 11 |Ompoc, BBITION-
and their structural con- HCHHUE Kefic-
stituents. 3a1a4

9. |Ilpomexyrtounas art-|{Ilo pac-| - - 1035 - [26,65| - |Dx3amen B
TecTauus nuca- ycTHO# hopme

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

5.2. CTpyKTypa QM CHUIIMHBI 11l 32049HOH (pOpMBI 00yUEeHU S

3aounast popma o6yuenuss PI'OC BO mno criennanbHOCTH HE MPEAYCMOTpEHa




JleKUMOHHBIN KYypC

5.3. Conep:xanue pa3iesioB TUCUUIIMHBI (MoayJsi, npakTuku, MA) «buoopranudeckasi Xumusi», 00pazoBaTesibHble TEXHOJIOTHH

Ne | HaumenoBanue tembl | Tpymoem- Conep:xkanue dopmupye- Pe3yabTaTnl ocBOCHUS Oopa3zoBa-
n/n AUCHUITJIMHBI KOCTb (qa- MbI€ KOMIIC- (3HaTI>, YMETD, B.]'IaL[eTL) TEJIbHbIC
cbl/3.e/1.) TEeHINH TEXHOJIOTHU
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: kpuTepuu kiaccuduka-| Crnaiin-
pects of chemical struc- Classification of organic compounds. No-| OIIK—7 |uuu OpraHMYecKHX COCIAMHE-|  JICKIIUs
ture and reactivity of menclature of organic compounds. OIIK -9  |Huii, 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 COEJUHEHUH, (yHKIHO-
HaJIbHbIE TPYIIBl, OCHOBHBIE
IIpaBWJIa CUCTEMATHUYECKOH HO-
menknatypsl UIOITAK, tepmu-
Hbl — pOJIOHAuYalbHasl CTPYKTY-
pa, 3aMeCTUTENH, XapaKTepu-
CTMYECKHE IPYIIIbI; MOHATHE 00
U30MEPUHU OPraHUYecKuX Co-
€IVMHEHUH U €€ Pa3HOBUIHOCTH,
TUNIBI TUOPHUIM3ALNMN ATOMHBIX
opburaneit yriaepona, BUIbl KO-
BaJICHTHBIX CBSI3€d, UX OCHOB-
HBIE  XapaKTEPUCTUKH, DJIEK-
TPOHHOE CTPOEHHUE CUCTEM C OT-
KPBITOM M 3aMKHYTOM LIETBIO
COTIPSIKEHMSI, COIpPSIKEHHE Kak
dakTOop CTAOMUIBHOCTH, DIIEK-
TpoHHBIE 3(PPEKTH 3amMecTuTe-
J€ 1 UX BIWSHUE HA pacupeje-




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.

JIeHHE 3JIEKTPOHHOM MIIOTHOCTH
B MOJIEKYJE; TOMOJIUTUYECKUUI
(panuKaNbHBIA) U TETEPOKIUTH-
YeCKOW (MOHHBIN) pa3pblB XHU-
MUYECKOW CBSI3H, TEPMHUHBI —
cyOcTpar, peareHT, peakKIHOH-
HBIM IEHTp, AJIEKTPOHHOU CTpPO-
eHue CBOOOJHBIX paJMKaloB,
KapOKaTHOHOB, KapOaHHOHOB H
dakTopbl,  00YCIIOBIHBAIOIINEC
UX TEPMOJAMHAMUYECKYIO CTa-
OWJIBHOCTb, cBOOOHOPAIU-
KaJbHBIE pPEaKIMU B alKaHax,
LEITHOM XapakTep OTUX peak-
UM, peakluuu 3JIEKTPOPUIBHO-
To TIPUCOCIUHEHUS B alIKCHAX,
o0mMii MeXaHU3M, KHCIOTHBIN
KaTajau3, MPUINHBI PErHOCEICK-
TUBHOCTH, MpaBWIO MapKOBHU-
KOBa, PEaKIUU SIEKTPOPUIHHO-
ro 3aMeIIeHUs B apeHax, ooumit
MEXaHHU3M, AIKWIAPOBAHHE, Ta-
JIOTEHUPOBAHUE U CYIb(PHUpPOBa-
HUe O€H30Jla U €ro MPOU3BOJI-
HBIX, TpaBUJia OpPUEHTAIMH 3a-
MECTUTENIeH W WX BIUSHHEC Ha
PEaKIUOHHYIO CIIOCOOHOCTH
MPOU3BOJHBIX O€H30ja, peak-
[IUU OKHUCIICHUS TBOMHBIX YTIie-
POI-yTJIEpO/IHBIX CBSI3EH B 3aBH-
CHUMOCTH OT YCIIOBUH M PeaKInu
OKHCJICHHS TOMOJIOTOB O€H30171a.




yMeTh: OIpeiessaTh [0 CTpoe-
HUIO YIJIEPOJIHOTO CKeJleTa Mpu-
HA/JICKHOCTh OpraHUYECKUX
COEMHEHUN K COOTBETCTBYIO-
UM KJIacCU(UKAMOHHBIM
rpynmnaM, yCTaHaBiIMBaTb 10
CTPYKTypHOU dopMyIie Hau4ue
(YHKIMOHATBHONH TpyHmsl B
MOJIEKYJIE U OTHOCHUTH OpraHu-
YECKOE COEJUHEHHE K Ompejie-
JEHHOMY KJIACCy, COCTaBJISATh
Ha3BaHWE OPraHUYECKOIo Co-
€AMHEHUS TI0 HOMEHKJIAType
HIOITAK (3amecTuTenbHON
panukano-(QpyHKIHOHAIBHON) W,
HAaoOOpOT, MO Ha3BaHHUIO CO-
CTaBIATh CTPYKTYpPHYIO (hopMy-
Jqy, TpPenCTaBIsATh BO3MOXKHBIE
CTPYKTYpHBIE HM30MEpbl  KOH-
KPETHOIO0 OpraHMYecKoro co-
€AVHEHHUS; ONpPENeNsITh THUIl T'H-
Opuau3aluu aroMa yrjiepojaa B
HACBIILIEHHBIX, HEHACBIIIEHHBIX
U apOMaTHYECKUX COEIMHEHUSX,
n300pakaTh TpaQUUEcKH 3IIeK-
TPOHHOE CTPOEHHUE OJMHAPHBIX
" JIBOMHBIX YIJIEPOa-
YIJIEPOIHBIX CBS3€H, oOIpese-
JSTh BIUSHUE WHIYKTUBHOTO U
Me30MepHOTO 3(P(HEKTOB IIIEK-
TPOHOJOHOPHBIX M 3JIEKTPOHO-
AKIENTOPHBIX 3aMECTUTENEN Ha




dbopMupoBaHue B MOJEKYJE MO-
TEHIMAJIbHBIX PEaKIMOHHBIX
HEHTPOB; MPUBOIUTH YPABHEHUS
peaKuuii paguKaJIbHOTO 3aMe-
HICHUS IS QJIKaHOB, PEaKIHU
ANEKTPOPUIBHOTO TPUCOETIHE-
HUS JUIS  QJKEHOB, pEaKIHH
ANEKTPOPUIBHOTO W HYKJICO-
(GUIBHOTO TPUCOECTUHEHUS IS
QIKMHOB, PpEaKIUH  3JIEKTPO-
¢uIbHOTO H  PagUKaIbLHOTO
NPUCOCTUHECHUS ISl JIUEHOB,
peakuu 3IeKTPO(UIBHOTO 3a-
MEIEHHs JJIsi apeHOB, HMCIIOJNb-
30BaTh MpaBUja OPUEHTHUPYIO-
HIEr0 BIMSHUS 3aMECTUTENEH
JUI peakuui 3JIeKTPOPHILHOTO
3aMEMIeHUs] B  IMPOW3BOIHBIX
apeHoB, 9KCHEPUMEHTAIBHO
NPOBOJUTh KAYECTBEHHBIE pe-
aKIUHU Ha YTJI€BOJIOPO/IBI.

BJIaJeTh: HAaBBIKAMH CaMOCTOS-
TEJIbHOM paboThl ¢ y4yeOHO,
Hay4YHOH M CIIPaBOYHOM JUTEpa-
TypoH; BECTH MOUCK M JelaTh
00o0OmIarone BBHIBOALI; HAaBBI-
KaMu 0e30macHOi paboThl B XU-
MHUYECKOU JabopaTopuu U yMme-
HUSIMH 00pamaTbcst ¢ XUMUYe-
CKOH ITOCYJI0M, peaKTUBaMH, pa-
00TaTh C Ta30BBIMU TOpeNKaMHU
1 DJIEKTPUIECKIMHU TPUOOpaMHU.




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: BIMsSHUE (YHKLIHOHAIb-
HBIX TPymn Ha (OPMHPOBAHUE
PEaKIMOHHBIX IIEHTPOB B MOJe-
KyJlaX CIHUPTOB, THOJIOB, aMHU-
HOB, KHCJIOTHBIE U OCHOBHBIE
CBOWCTBA CIHUPTOB, (EHOIOB U
THOJIOB, OCHOBHBIC CBOICTBa
aMHHOB, HYyKJIeo(puIbHOE 3ame-
IIEHUE TUAPOKCUIBHON T'PYIIbI
B CIIUPTaxX Ha TaJoTeH, ydacTue
cnuptoB B peakuusax  O-
QIKWJIUPOBAHUSA, y4acTUE aMH-
HOB B peaKIusIxX N-
QIKWJIUPOBAHUSA, YYacTHE THO-
JIOB U CYNb(UA0OB B pEaKLUix S-
QIKWJIUPOBAHUS, PEAKIIUU BHYT-
PUMOJIEKYJIIDHOM  JerujapaTta-
IIUIO CITUPTOB, PEAKIINU OKHCIIE-
HUSl CIHMPTOB M THOJIOB; 3JIEK-
TPOHHOE CTpOEHHE KapOOHWJIb-
HOW TpyHmbl M €€ BIUSHUE Ha
oOpa3oBaHHe JpPYTUX peaxiu-
OHHBIX LIEHTPOB B MOJIEKYIIE,
MEXaHU3M pEaKUud HYKJIEO-
(GWIBHOTO MPUCOETUHEHHUS, pe-
aKIUU ATBIO0IBHON M KPOTOHO-
BOM  KOHJIEHCALIMH, pPEaKUUuU
OKHCIICHHSI U BOCCTAHOBJICHUS;
JJIEKTPOHHOE  CTPOEHHE  Kap-
OOKCHIJIBHOM TPYIIITBI U €€ BIIHS-
HHUEe Ha oOpa3oBaHUE JPYTUX
PEaKIMOHHBIX IIEHTPOB B MOJIe-

Cnain-
JIEKIIUSA




KyJle, MEXaHH3M pPEaKIUui HYK-
ne0(pUIBHOTO 3aMEIEeHUs y SP>-
THOPHUIHOTO aToMa yryepojaa
KapOOKCHJIBHOW TPYMIIBI, peak-
MM  KapOOHOBBIX KHCIOT CO
CIUpPTaMH, TUOCIHPTAMH, aMU-
HaMd W WX MPOU3BOIHBIMH,
IIPUYMHBI PA3JIUYHOW ALMIUPY-
foleil cnocoOHOCTH (PYHKIIHO-
HAJIBHBIX TPOU3BOIHBIX KapOo-
HOBBIX KHCIIOT.

YMeTh: BBIICIATh PEAKIMOHHBIC
HEHTPHl B MOJIEKyJaX CHHUPTOB,
(eHOJIOB, THOJOB ¥ aMHUHOB,
MPUBOAUTH  CXEMbl  PEaKIIHUH
HYKJICODUITBHOTO 3aMEIIECHUS C
y4acTHEM CIUPTOB, THOIIOB,
aMUHOB, MPUBOJNTH CXEMBI pe-
aKIUWA OKHUCIICHHUS CIUPTOB H
THOJIOB, TPUBOJUTH CXEMBI pe-
aKIUNA DITUMUHUPOBAHUS CIIHP-
TOB, KCIIEPUMEHTAILHO MTPOBO-
TUTh PEaKlUd, TOATBEPKIAr0-
IIMe KHUCJIOTHBIE CBOWCTBa (e-
HOJIOB U OCHOBHBIC CBOMCTBa
aMUHOB; OIPEIEIIATh PEaKIIHOH-
HBIE [[EHTPHI B MOJEKYyJaX ajb-
JIETUJIOB U KETOHOB, NIPHBOJIUTH
CXEMBI peakluii KapOOHUIbHBIX
COCMMHEHUN ¢ o0pa3oBaHUEM
MojyaleTaneu, auerajiei, UMu-
HOB, THJPA30HOB W PEAKITUU




TUAPOJIN3a, NPUBOAUTH CXHMBbI
peaKkuuil aabIOJIBHOW U KPOTO-
HOBOW KOHJIEHCAllUM, IIPUBO-
JIUTh CXEMbl PEAKLMUN OKHCIIE-
HUS U BOCCTAHOBJICHHS allbJe-
TH/I0B, SKCIIEPUMEHTAIIBHO IIPO-
BOJUTH KAa4E€CTBEHHBIC PEAKIHUU
Ha KapOOHUJIbHBIE COEAMHEHMUS
C OOBSCHEHHEM I0JIy4aeMOIo
pe3ysibTara; OIpEAesaTh peak-
LIMOHHBIE LIEHTPBHl B MOJIEKYJIax
KapOOHOBBIX KHCIIOT, IpPUBO-
JUTh CXEMBbI peakluii oopa3oBa-
HUSL COJICH, CJIOXKHBIX 3(HPOB,
aMUJIOB, aHTUIPUIOB U PEAKLIUM
TUAPOIN3a, 000CHOBBIBaTh
CPAaBHUTEJIBHYIO ALUIUPYIOLIYIO
CIIOCOOHOCTh KapOOHOBBIX KHC-
JOT W UX (YHKUMOHAIBHBIX
IIPOU3BO/IHBIX, 9KCIIEPUMEH-
TaJIbHO IPOBOJUTH KauyeCTBEH-
HBbIE PEaKIMU OTKPBITUS KapOo-
HOBBIX KHCJIIOT B BHJIE Hepac-
TBOPUMBIX COJIEM, PEAKIUIO Je-
KapOOKCHJIMPOBAHHUSI U 3TEpH-
¢ukanuu ¢ 00bICHEHUEM XUMHU-
4eCKOl OCHOBBI HAOJIOaeMBIX
pE3yJIBTATOB.

BJIaJIeTh: HaBBIKAMU CaMOCTOS-
TeIbHOW paboTel € y4yeOHOM,
Hay4YHOHU W CIIPaBOYHOM JUTEpa-
TYpOH; BECTH IOHWCK M JeNaTh




00001IaroIe BBHIBOALI; HaBBI-
KaMu 0e30macHoOi paboThl B XH-
MUYECKOW J1adopaTopuu U yme-
HUSMHU 00paImmarbCs ¢ XUMHYe-
CKOM MOCYJI0M, peakTUBaMH, pa-
00TaTh C Ta30BBIMU TOpEIKaMHU
U DJIEKTPUYECKUMHU ITPHOOpaMHu.

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: TUIIMYHYIO pPEaKIHMOH-
HYIO CIIOCOOHOCTh U crenudu-
YECKHE CBOMCTBA MHOI'0aTOM-
HbIX CIUPTOB, AMUHOCHUPTOB,
TUAPOKCHANIBIETUIOB,  JUKap-
OOHOBBIX KHCIIOT, THUIPOKCH-,
OKCO- U aMMHOKMCIIOT, (PyHKIH-
OHAJIbHBIE ITPOU3BOAHBIE YTIOJIb-
HOM KHUCIIOTHl (ypeTaHsl, ype-
Uabl, MOYEBUHA), (QYHKIHO-
HaJbHbIE TMPOM3BOJAHbBIE Iapa-
aMHHOOEH30MHOM, CaTUIINIOBOM
U CyJnb()aHWIOBON KHCIIOT; TIPH-
POJHBIE BBICILIME JKUPHBIE KHUC-
JOTHl U BBICIIME CIHUPTHI, BXO-
JSIIME B COCTAB JIMIHIOB, CTPO-
€HUE U CBOMCTBA TpHALMITIIHU-
LIEPUHOB, KUPBI U Macia, CTpo-
€HUE BaXHEHMIINX MpeJcTaBuTe-
e ¢ocharunoB, crpoeHHE
cUHTO3MHa U €ro MpOU3BOJ-
HBIX (LE€pPaMUIOB), CTPOCHHUE U
CBOMCTBAa TEPIEHOB U CTEPOH-
JIOB.

yMeTb: IPHUBOJUTH CXEMBI CIle-

Craiin-
JIEKLIHS




HU(PHUUECKUX peaKUil MHOro-
aTOMHBIX CHHPTOB, AMUHOCITUP-
TOB, TMJIPOKCUAIIbAETHIIOB, AH-
KapOOHOBBIX KHCJIOT, THJIPOK-
CH-, OKCO- M aMHHOKHCIIOT,
NPUBOJUTH CTPYKTYpHBIE (hop-
MyJIBI  TTapa-aMUHOOCH30MHOM,
CAJIMLIUIIOBOM, CY/Ib(paHUIOBOU
KHCJIOT U paclo3HaBaTh (Gopmy-
JBI UX TPOU3BOTHBIX, HCIOJIB3Y-
€MbIX B KauecTBE JIEKAPCTBEH-
HBIX CPEICTB; TNPUBOIUTH 00-
M€ U CTPYKTYpHbIE (HOPMYIIbI,
Ha3BaHUS [0 CUCTEMATUYECKOU
HOMEHKJIAType BBICIIUX JKUP-
HBIX KHCJIOT, BXOJSAIINX B CO-
CTaB JIMIIU/I0B, IPUBOJIUTH CTPO-
€HUEe [0 Ha3BaHUIO U JaBaTh
Ha3BaHUe Mo (opmyiae A OT-
JIeNTBHBIX TIPE/ICTABUTENCH TpH-
allWITIUIEPUHOB,  MPUBOAUTH
obmyro dopmyny docdaruao-
BBIX KHCJIOT M MpeACTaBUTENEH
docdaruioB, IPUBOJUTH CTPO-
eHre C(UHTO3MHA U PACHO3HA-
BaThb €ro CTPYKTYpHBIN ¢par-
MEHT B LEpaMuax, pacro3Ha-
BaTh (parMeHT uepaMuja B
CTPYKTYpe  C(UHTOMHETUHOB,
MPUBOANTH CTPOCHUE W JaBaTh
Ha3BaHUe Mo (opmyie A OT-
JIEJIbHBIX TpeJICTaBUTeNIel Tep-




NIEHOB M CTEPOUJIOB, IPUBOIUTD
CXEMBbl pEaKIUi TEPIEHOB H
CTEpOUIOB.

BJIaJeTh: HAaBBIKAMH CaMOCTOS-
TEeILHON paboThl ¢ y4eOHOM,
Hay4HOHM M CIIPaBOYHOM JuTEpa-
Typo#l; BECTH MOHUCK W JeNaTh
00o0maronie BBIBOALI; HAaBbI-
Kamu Oe30macHOi paboThl B XH-
MHUYECKON J1abopaTopuu U yme-
HUSMU 00palaTbCsi ¢ XUMHYe-
CKOH ITOCYJI0M, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIIKAMH
Y 3JICKTPUYECKUMHU PHOOPAMH.

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

3HATh: CTPOCHHE, Ha3BaHUE U
BUJIBI CTEPEOM3OMEPUH  BaXK-
HENUIIuX MOHOCaxapHuoB,
MPUHIUIIBI TTIOCTPOEHUS TPOEK-
MUOHHBIX  Qopmyn  Dwumiepa,
dbopmyn Xeyopca, MHKIO-OKCO
TayTOMEpHBIE MpeBpaIieHus
MOHOCAXapHuI0B, PEAKIMOHHYIO
CIIOCOOHOCTh (PYHKIIMOHATBHBIX
TPYII MOHOCaxXxapujaoB M UX
MPOU3BOJHBIX, IPUUMUHBI MPOSIB-
JICHUST MOHOCaxapHuJaMH BOC-
CTAaHABIIMBAIOIINX CBOWCTB B
Ka4eCTBEHHBIX MpoOax ¢ peak-
tuBamu ®enunra u TomneHca,
MIPUHIIATIAATIGHBIE THUITBI CBSI3bI-
BaHMUSI MOHOCAaXapUIHBIX OCTAT-
KOB B JIM- W TIOJUCAXapujax c

Craiin-
JIEKIAS




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.

IIOMOULIbIO TIJIMKO3UJHBIX CBS-
3€d, COCTaB, CTPYKTYpy U CTe-
PEOU30MEPUI0 Ba)KHEHUINUX JH-
caxapuoB, CIIOCOOHOCTb BOC-
CTaHABJIMBAIOIINX JHUCAXAPUIOB
K TayTOMEpHBIM IpEBpallECHU-
AM, pEaKUUU IOJIy4EHUsS CIIOXK-
HBIX 3(QUPOB JAUCAaXapuAOB HU
peakuuu TUAPONM3a IH- U TI0-
JaMcaxapuioB, IPUHLIUITNAIbHbBIE
CXEMBI TIOCTPOEHUS MaKpOMO-
JEKYJAPHBIX LENEeN BaKHEUIINX
TOMO- U TeTEepOIOINCAXAPUIOB;
CTPOCHHE H CTEPEOM30MEPUIO
BOXHEHMIINX  O-aMHUHOKHUCIIOT,
BXOJILINX B COCTAaB MENTHI0OB U
0enKOB, UX COKpallleHHbIE 000-
3HAYEHMs], HCIOJIb3yEMBbIE IIPH
3allUCH  CTPOEHUS MENTUIHBIX
Lenel, XWUMHUYECKY0 OCHOBY
OCYIIECTBIISIEMBIX B OpPraHU3MeE
peakuuMi — TpaHCAaMHUHHUpPOBA-
HUE, BOCCTAaHOBMUTEIBHOE aMHU-
HUpOBaHUE, JIEKapOOKCHINPO-
BaHUE, OKHCIEHUE THOJIBHBIX
Ipynn, NPUHLHUI T[OCTPOCHUS
NENTUIHON LIENH, DJIEKTPOHHOE
CTPOECHHE U MPOCTPAHCTBEHHOE
pacroioxeHue NENTUAHON
TPYIIIBI, CTPOEHUE U HOMEHKJIA-
Typy Ha NpUMEpPE IPOCTEHIINX
NpeACTaBUTENEHN NIENTUIOB,




HNEpBUYHY0O U BTOPUYHYIO
CTPYKTYpY O€JIKOB; 3JIEKTPOH-
HO€ CTPOEHHUE MUPUIUHOBOIO U
HNUPPOJIBHOTO aTOMOB a30Ta MU
y4acTH€ UX 3JIEKTPOHOB B T,T- U
T,P-COMPSIKEHHBIX crcTremMax
apOMAaTUYECKUX TIeTEPOLUKIIOB,
OCHOBHBIE, KUCIIOTHBIE U aM(}o-
TepHbIE CBOICTBA, 00YCIIOBJIEH-
HbIE THUPUIMHOBBIM, IHPPOIIb-
HbIM MJIM OJIHOBPEMEHHO IpH-
CYTCTBHEM 3THX aTOMOB a30Ta B
COCTaBe I'€TEePOLUKIIOB, JAKTHM-
JaKTaMHYIO TayTOMEpPHUIO TIpe-
CTaBUTENEH  TUAPOKCHUIIPOU3-
BOJIHBIX TTUPUMHIMHA U ITypUHA
(ypaumi, TUMHH, LUTO3MH, I'ya-
HUH), TayTOMEpHblE (OpPMBI
06apOUTYypOBOI KHCIOTBI U €€
IPOU3BOJIHBIX — 0apOUTypaToB,
CTPOEHHE MOYEBOM KHCIOTHI U
ee CoJIeM — ypaToB, CTPYKTYp-
Hble (opMynbl KodeuHa, Teo-
¢umHa, TEOOpOMHMHA, HUKO-
TUHA, HUKOTUHOBOM KHCIIOTHI,
aTponuHa, Mop(puHa, s3denpuna;
NUPUMHIMHOBBIE U ITYpPUHOBBIE
HYKJICHHOBBIE OCHOBAHHS W WX
COKpallleHHble ~ O0O3Ha4YeHHs,
CTPOEHUE HYKJIEO3UJOB, CTpPOE-
HUE HYKJICOTUIOB M MX Ha3Ba-
HUg Ka QocdaroB, NpuUHIUD




CTpPOCHHUS  TOJUHYKJICOTHUIHOM
uenu (NmepBUYHAsL CTPYKTypa
JHK u PHK), xomriemenrap-
HOCTh HYKJIGMHOBBIX OCHOBAHHIA
KaKk MpPUYMHY CTa0WIM3alHU
nBoviHoM crnipanu JHK; nonm-
Hykiaeo3uadochaThl U UX yda-
CTHEC B OMOXMMHYECKUX TPOIIec-
cax mepeHoca  ¢ocdaTHBIX
TPy

yMeTh: OIpeneisaTh MpUHAI-
JISKHOCTh MOHOCaXapuaoB k D-
u L-crepeoxumuueckoMy psamLy
0 WX NPOSKIHOHHBIM (HOpMYy-
JaM, TPUBOJIUTH CXEMY ITHKJIO-
OKCO-TayTOMEPUHU MOHOCaXapu-
JIOB ¥ BOCCTAHABIUBAIOIIUX JIU-
caxapuioB ¢ 0ObSICHEHUEM TpU-
YUH B3aUMHOTO Tepexoja pas-
JUYHBIX (HOPM, TIPOBOJHTH IKC-
NEPUMEHTAIbHO Ka4yeCTBEHHBIC
peaKIuu OTKPBITHS MOHOCAaXa-
PUIOB U BOCCTaHABIMBAIOIINX
JcaxapHuioB pacTBopax ¢ 00b-
SICHEHHEeM Ha0II0aeMoro pe-
3y/bTaTa, MPEACTABIATE CXEMY
MOCTPOCHUS TOJIMMEPHBIX IIe-
el rOMOIOJIUCaXapuaoB U Te-
TEPOMONINCAXapUIOB;  TPHUBO-
JUTh MOJICIH OCYIIECTBIISEMBIX
B OpraHu3Me peakiuii (TpaH-
CaMHUHHUPOBAaHUE, BOCCTAHOBH-




TEJIbHOE aMUHUPOBaHHE, JeKap-
OOKcHIIMpOBaHKE) U 00pa3oBa-
HUS AUCYIbQUAHBIX CBA3EH, 3a-
NUCHIBAaTh (ParMEeHTHl TEPBUY-
HOW CTPYKTYpPbI HOJMIIENTHIOB
B BUJE I0OCJIEI0BATEIILHO CBS-
3aHHBIX TPEX-4eThIPEX AMUHO-
KHUCJIOTHBIX OCTAaTKOB C YKasa-
HUEM Ha HaJuuue MEeNTHIHBIX
rpynn, OOKOBBIX paaukaion, N-
u C-KOHIIEBBIX aMMHOKHCIIOT,
NPUMEHATh HOMEHKIIATYpy TIeTl-
TU/I0B, SKCIIEPUMEHTAIBHO IPO-
BOJIUTh PEAKIHIO JI€3aMHUHHPO-
BaHM 0.-aMHUHOKUCIIOT, LIBETHBIE
peakiuu OoOHapyXeHus ¢ 00b-
SICHEHHEM  II0JIYy4aeMoro  pe-
3y/nbTaTa; MNPOBOAMTH JOKa3a-
TEJIbCTBA HAJIMYUS apoMaThuye-
CKOM CHCTEMBI B NUPHUJIHHE,
nupposie, MNUPUMUAMHE U IIy-
pUHE, BBLICTSATH OCHOBHBIA H
KUCJIOTHBII LIEHTPHl B MOJEKY-
JaxX TeTepOLUKINYECKUX COeIu-
HEHMH, SKCIIEPUMEHTAIIBHO MPO-
BOJUTH PEAKINI0 00pa3oBaHUS
cojiel MOYeBOI KHCIIOTHI; MpHU-
BOJIUTH CTPOCHHWE, BXOISIINX B
COCTaB HYKJIEUHOBBIX KHCJIOT
MUPUMHUIMHOBBIX M ITYPUHOBBIX
HYKJICMHOBBIX ~ OCHOBAaHUH B
JaKkTaMHOM  gopmMe U HX




TpeXOyKBeHHbIE 0003HAYCHHSI,
NPHUBOJUTH CTPOCHHE HYKIICO-
3UJI0B, Ha3BaHUA U UX TPexOyk-
BEHHBIC 00O03HaAuUeHUs, M300pa-
*KaTb  (QOpPMYJIBl  OTIEIBHBIX
IIPEICTABUTENIEH HYKICOTUAOB C
IpUBEICHUEM MX Ha3BaHUU Kak
docharoB u ykazaHWeM Ha
Haju4Ke ciaokHodupHoit u N-
TIUKO3UAHOM CBS3CH, 3amChI-
BaTh (parMeHThl MEPBUYHOM
crpykrypsl JJHK u PHK.

BJIaJIeTh: HaBBIKAMU CaMOCTOS-
TEJbHOW paboThl ¢ y4eOHOM,
Hay4YHOHU M CIIPaBOYHOI JuTEpa-
TYpOi; BECTH TOUCK M J€JaTh
00001IafoIe BBIBOABI, HABBI-
KaMu 0e30macHoi paboThl B XU-
MUYECKOU J1abopaTopuu U yme-
HUSMHU 00paImaTbCs ¢ XUMHYe-
CKO# MOCy/I0#, peakTUBaMu, pa-
00TaTh C Ta30BBIMH TOpEJIKAMH
U DJIEKTPUYECKUMH TPHOOpaMHu.

Hroro

15/0,42




PEHBL.

5.4. IlpakTHYecKHe U CEMHUHAPCKHUe 3aHATHS, UX HAaMMEHOBaHHe, COiepPKaHue U 00b-
eM B yacax

HpaKTI/I‘IGCKI/Ie U CECMHUHAPCKHUE 3aHATHUA 110 JUCHUIIIINHE y‘le6HBIM IIJIAaHOM HE MPEaAYyCMOT-

5.5. JlaGopaTopHble 3aHATHS, UX HAUMEHOBaHNE U 00beM B Yacax

O0BeM B 4a-

Ne Ne pazgena HaumeHoBaHue cax /
n/n AU CIUTIJINHbBI J1a00paTOPHBIX 3AHATHH TPYA0EMKOCTh
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.

Hroro

30/0,83

5.6. IlpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (pador)

KypcoBoii npoekT (paboTa) 1o IUCHUIUIMHE yYeOHBIM IUIAHOM HE MIPELYCMOTPEH.

5.7. CamocTosiTeibHAsA padoTa CTY/ICHTOB

Copnepxanuie 1 00beM CaMOCTOATEIBLHONU pabOThI CTYJEHTOB

Oo0bem B
N Ilepeyenb foMalIHUX 32-
Paspennbl u TeMbl padoyei . yacax /
Ne AAaHUi ¥ Apyrux Bonpocos | Cpoku BbINOJI-
NMPOrpaMMbl CAMOCTOSATE/Ib- TPyAOeM-
n/n aJid CaMOCTOATECJIBbHOI'O HCEeHUSA
HOI'0 U3YyYCHUSA KOCTb B
HU3YyYCHUA
3.e.
2 ceMecTp
1. |Section 1. General aspects of|{PaGora ¢ gOmOIHHUTETBHOM 1 Henens 2,5/0,07
chemical structure and reactivi-|aurepaTypoii, BBINOJHEHUE
ty of organic compounds. Kelic-3a/1aHui.
Topic 1: Classification and no-
menclature of organic com-
pounds.
2. |Section 1. General aspects of|Pabora ¢ [gOMOJIHHTEILHOM 2 Henens 2,5/0,07
chemical structure and reactivi-|aurepaTypoii, BBINOJHEHUE
ty of organic compounds. Keiic-3a1aHui.
Topic 2: Chemical bond struc-
ture and electronic effects in the
organic molecules.
3. |Section 1. General aspects of|Pabora ¢ [gOMOJIHUTEILHOM 3 Hexenst 2,5/0,07
chemical structure and reactivi-|aurepaTypoii, BBINOJHEHUE
ty of organic compounds. Keiic-3a1aHui.
Topic 3: Isomerism and its
types
4. |Section 1. General aspects of|Pabora ¢ mOMONHUTENIBLHON 4 nenens 2,5/0,07
chemical structure and reactivi-|nurepaTypoii, BBIIOJIHEHHE




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

KeHc-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 ¢ HOMONHUTENBHON
JIUTEPATypPOH, BBIMOJTHCHHE
Keuc-3aJaHuil.

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).

PaGora ¢ HOMOMHUTEIBHON
JUTEPATYPOM, BBITTOJIHEHUE
KeHc-3aJaHui.

6 Henmens

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.

Pabora ¢ [ONOIHUTENLHON
JUTEPATYPOM, BBITTOJIHECHUE
KeHc-3aaHui.

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 ¢ gomomHUTEIHLHON
JTUTEPaTypOi, BBIMOIHEHHE
Kenc-3aJaHunil.

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 ¢ gomomHUTEIBLHON
TUTEPaTypOi, BBIMOJIHEHHE
Kenc-3aaanunii

9 Hepnens

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 ¢ HOMOIHUTEIBHON
JTUTEPaTypOi, BBIMOJIHEHHE
Kelic-3amanni.

10 venens

2,5/0,07

11.

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

PaGora ¢ HOMOIHUTEIBHON
JUTEPATypOid, BBIMOTHEHHE
Kelic-3aanHni.

11 senens

2,5/0,07

12.

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

PaGora ¢ HOMONHUTENBHON
JINTEPATYpPOH, BBIIIOJHEHHE
Kenc-3aJaHuil.

12 Henensa

2,5/0,07

13.

Section 4. Biopolymers and

PaGora ¢ pomonHUTENBHON

13 Henens

2/0,05




their structural constituents. JUTEPATypOi, BBIOJHCHHE
Topic 13: Structure, properties|ketic-3axaHuii.

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

14. |Section 4. Biopolymers and{PaGora ¢ aOMOJIHHTEIBHOM 14 venmens 2/0,05
their structural constituents. JUTEPATYpO, BBINOJIHEHUE
Topic 14: Structure, properties|ketic-3agaHuii.

and reactivity importance of
heterofunctional aromatic and
heteroaromatic compounds.

15. [Section 4. Biopolymers and{PaGora ¢ a0OMOJIHHTEIBHOM 15 Henmens 2/0,05
their structural constituents. JUTEPATYpOl, BBIMOJIHEHUE
Topic 15: Purine and pyrimi-|ketic-3amaHuii.

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

11. |AToro 36/1,0

6. Ilepeyenb y4yeOHO-METOAMYECKOr0 O0ecmeveHHs ISl CaAMOCTOSITEIbHOH PadoThI
00y4YaIIUXCS M0 TUCHUILINHE (MO1YJIIO).

6.1. Meronnueckue yka3aHus (COOCTBeHHbIE Pa3padoTKHu)
OTCyTCTBYIOT
6.2. JIluteparypa 111 CAaMOCTOATEIbHOIH PadoThI

1. 3ypaosu, C.D., Fundamentals of bioorganic chemistry = OcHoBbI OHOOpraHHYECKON
XuMHH [DIEKTPOHHBIH pecypc]: yueOHuk / Zurabyan S.E. - M.: I'DOTAP-Menua, 2015. - 304 c.
9bC «KoHcynpTanT CTYZECHTa» - Pexum JIOCTyTIA:
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 OLEHOYHBIX CPEICTB /Jisl MPOBeAeHHsI MPOMEKYTOUHOH aTTecTalMu 00y4a-
HOIIUXCS 10 TUCHHILINHE (MOYJII0)

7.1. llepevyenb KOMIeTEHUHI ¢ YKa3aHMeM 3TanoB X (popMUpPOBaHUs B npouecce 00-
pa3oBaTebHOM NPOrpaMMBbl

Jransbl popmupo- | HaumeHoBaHue y4eOHbIX AMCUMILINH, (POPMHUPYIOIIMX KOMIIETEHIHH
BAHUS KOMIICTEH- B Ipouecce 0CBOCHHUsI 00pa30BaTeJbHOH MPOrpPaMMbl
110701
(HoMep cemecTpa
COIJIACHO Y4eOHOMY
TJIAHY)
Buj nesiTeJibHOCTH: MeIMIMHCKAS, OPTAaHM3ALMOHHO-YNIPABJIeHYeCKas, HAY4YHO-
HCCJIeN0BATEIbCKAS
OIIK-1: roTOBHOCTHIO peliaTh CTAHAAPTHBIE 327241 NPOodecCHOHAIBLHO AeATeJTbHOCTH ¢
HCI0JIb30BAHMEM HH(POPMAIMOHHBIX, 0H0IHOTrpaduIeCKUX pecypcoB, MeJUKO-
0MO0JIOrN4YeCKOl TEPMUHOJIOTHH, HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U
Y4€TOM OCHOBHBIX TpPeOoBaHNi HH(POPMALIMOHHOMH 0€30IACHOCTH



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

1 Xumus
1,2 VIamunckutl 31K
1,2 \buonozus
1,2, 3 Unamomus
2,3 \buoxumus
2 buoopeanuueckan xumus
2,3 [ ‘ucmonozcus, smopuoIocUs, YUMmoao2us
3 Meouyunckas ungopmamura
3 Mopgonoecus
3,4 Hopmanvras ¢husuonoeus
4,5 Mukpobduonoeus, eupyconoaus
56 Dapmaronozus
56,7 [ lamoguszuonozus, KiuHu4eckas namopusuonozus
5,6,7 [lamonozuyeckas aHamomus, KIUHUYECKAsk NAMONI02UYECKAs AHAMOMUS

6 DKOHOMUKA 30PABOOXPAHEHUE

6 MeneOotcmenm u mapkemuHe 6 30pagooxXpaHeHul

6 OcHogul bepediciugo2o npouzso0cmaa

7 Obwecmeennoe 300posbe U 30pas0OXPAHEHUE

B Knunuueckas gpapmaxonoaust

C Meouyuna xamacmpog

1 VII [Ipakmuka no noiyuenuro nepsuyHvlX npogheccUOHaIbHbIX YMEeHUll U
HABLIKOB, 6 MOM yucie nepeuuHvix ymeHutl u Hasvikoe HUJ (Vxo0 3a
DObHLIMU MEPANesMULECKO20 U XUPYPSUYECKO20 NPOPUIs)

1 Knunuueckas npakmuxa (Yxo0 3a 6onvHubiMu mepanesmuyecko2o u Xupyp-
euuecko2o npoghuis)

2 [II1 [Ipaxmuka no noxydenuro npogpheccuoOHalIbHbIX YMEHUU U Onblma npo-
peccuonanvrou Oesmenvrocmu ([lomowHux Mmaaduieco MeOUYUHCKO20
nepconana)

4 [1I1 Ilpakmuxa no nomy4yeHuro npogheccUoHaIbHbIX YMEHUU U ONblma npo-
heccuonanvrot oesmenvrHocmu (IlomowHuk narammuoi medcecmpoi)

C ["ocyoapcmeenHas umozosas ammecmayusl

OIIK-7: roTOBHOCTBIO K HCII0/Ib30BAHHI0 OCHOBHBIX (PH3MKO-XMMHYECKHNX, MATeMaTHYe-
CKMX U UHBIX €CTECTBEHHOHAYYHBIX MOHATHH U METO/10B IIPH PECIICHUU leO(l)eCCl/[OHaJII)-

HBIX 3a/1a4

1 Mamemamuxka
1 Xumus

1,2 \buonozus

1,2,3 Anamomus
2 Duzuxa
2 buoopeanuueckana xumus

2,3 [ ucmonoaus, SMOPUOLO2USA, YUMOTIO2USL
3 [ lymu ¢hopmuposarusi 300po8oco 0bpaza
3 Mopgonoecus

2,3 \buoxumus

3,4 Hopmanvhas guzuonocus
4 Meouyunckasn 3K0n02Usl
4 HUmmyHnonozus

4,5 Muxpobuonozcus, supyconozus




4,5 [ ucuena
7,8 Tonozpaghuueckas anamomust U ONePamueHas Xupypausl
7,8 C Meouyurnckas cenemuka
9 Onudemuonozus
4 [II1 [Ipaxmuka no noxyuenuro npopheccuoHaIbHbIX YMEHUU U Onbima npo-
peccuonanvrou Oesmenvrocmu  (IloMoOwHUK naramuol MeOuYUHCKOoU
cecmpbi)
C [ ‘ocyoapcmeennas umo206as ammecmayusl

OIIK-9: cnioco0HOCTHIO K OlleHKe MOP(POPYHKIIHMOHATBbHBIX, (PU3M0JTOTHYECKHX COCTOSIHUI
U NATOJOTHYeCKHUX MPOLECCOB B OPraHU3Me YeJIOBEKa 1JIsl pelleHusi NPpodecCHOHAIBHBIX

3aJgav

1,2,3

Anamomus

2,3

\buoxumus

2

BMOOPZ(IHM‘!BCK(I}! XUMUA

[ ‘ucmonoeus, 3M6pu0/l021/lﬂ, yumoJocust

Hopmanvhas ¢uzuonocus

alw|N
o|n~|w

[Iponedesmuxa nympennux Oonesneu, 1yuesas OUazHOCmMUKa

[
Sp
oo

[ lamonocuueckas anamomus, KIUHU4ecKas namoao2u4ecKkas aHamomus

Tonoepaguueckas anamomus U ONePamusHasi Xupypeus

~
a

Meouyurckas ecenemuka

/[epmamoeeneponozus

Knunuueckas uMmyHOI02Usl

Annepeonocus

CuMy/lﬂL!uOHHO€ O6y'¢€Hl/l€

o|0|W W o|S

[I11 [Ipaxmuka no noxydenuro npogpheccuoOHalIbHbIX YMEeHUU U Onblma npo-
heccuonanvrou desmenvrocmu (Ilomownux npoyedyproii medcecmpol)

a

Focydapcmeeﬁﬁa}z umoezoeas ammecmayusl




7.2. Onucanue nokasarejieid ¥ KpUuTepueB OLEHMBAHUSA KOMIIETEHUHH HA Pa3JIMYHBIX 3Tanax ux (GopMUpPOBaHMS, ONMCAHWE IIKAJIbI

OICHUBaAHUA

IInanupyemble pe3y/ibTaThl OCBOCHHSA
KOMIIeTeHIIUH

Kpurtepun onenuBanus pe3yibTaToB 00y4eHHs

Hey/10BJIETBOPHUTEIHLHO| y10BJI€TBOPUTEIbHO ‘

X0pOo1I0

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 Cpe/-
CTBa

OIIK-1 - roTOBHOCTH peliaTh CTaHJAAPTHBIE 3a1a4H NPO¢ecCHOHATBHOM 1eSITeILHOCTH ¢ HCMOJIb30BaHHEM HH(POPMALMOHHBIX, OMOTHOrpaduIecKuX pe-
CYPCOB, MeIUKO0-0HOJIOTHYECKOI TEPMHUHOJJIOTMU, HH(POPMANMOHHO-KOMMYHHUKANMOHHBIX TEXHOJIOTHI M Y4€TOM OCHOBHBIX TPeOOBaHUIi HH(POPMALIMOH-

HOW 0€301MaACHOCTH

3HaTh: OCHOBHLIC ITOHATHUS H TCOPCTUUCCKHC
OCHOBBEI 6HOOpF3HH‘I€CKOﬁ XHUMHU.

@parMeHTapHbIe 3HAHUS

Henosnuwle 3HaHus

CdopmupoBaHHbIE,
HO COZIepIKaIlye oT-
JIeJIbHbIE MPOOebl
3HAHHUS

CdopmupoBaHHBIE CH-
CTEeMAaTUYECKUE 3HAHUSI

'YMeThb: 10JIb30BaThCA Yy4e€OHOM, Hay4dHOM,
HAYYHO-TIONYJSIPHOW ~ JINTEPATypOd, CEThIO)
HHTepHeT; TPOBOANTH JJIEMEHTAPHYIO CTaTH-
CTHUECKYI0 O0O0pabOTKy HaHHBIX; 0000IIaTh
[Pa3IMYHbIC UCTOYHUKHA WH(POPMAITUHU C TENBIO
MpHOOpEeTeHUsT HOBBIX MPOGECCHOHATBHBIX]
SHAHMIA.

YacTuuHble yMEHUS

Henonnsle ymenus

Ydenwns nojHbIE, 10-
MycKaroTcsi HeOOob-
[I1e OIMHUOKHU

CdhopmupoBaHHbBIE yMe-

HUsA

Bianers: 0a30BBIMH TEXHOJIIOTUSIMH TIpeoOpa-
30BaHUsl MH(POPMAIMH: TEKCTOBBIC, TaOIWY-
HbIE pEaKTOPBI, IOUCK B ceTu VHTepHeT; Be-
CTH TIOWICK U JIeJIaTh 00O00IIAIONINE BHIBOJIBI.

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremaruueckoe
IMPUMCHCHUC HABbBIKOB

B cucrematnueckom
MNPUMCHCHUN HaBbI-
KOB JIOITYCKAIOTCS
poOeJb

YcnentHoe u cucreMma-
THYCCKOC HpI/IMCHeHI/Ie
HaBBIKOB

Ormpoc, keiic-
3aJlaHusl, KOJIJIO-
KBHYM, 3K3aMeH B
yCTHOU opme

OIIK-7- roTOBHOCTH K HCII0JIb30BAHUIO OCHOBHBIX (PM3MKO-XUMHYECKUX, MATEeMATHYECK
IICHUH PO ecCHOHANBHBIX 32124

HUX U MHBIX €CTECTBCHHOHAYYHBIX MOHATHH U METO/10B IIPpH pe-

3HATB: OCHOBBI CTPOEHHUS U PEAKIIMOHHOU

CIIOCOOHOCTH  OPTaHUYECKUX COCAMHEHMIA;
6I/IOJ'IOFI/I"IeCKI/I BA>XHBIC peaKHI/II/I
MOHO(YHKITMOHAIBHBIX OpraHUYECKHUX
COeTMHEHN; MOJIU- H
rerepoyHKIIMOHAIbHbIE COCINHEHUS,

@parMeHTapHbIe 3HAHUS

Henomusle 3Hanus

CdopmupoBaHHbIE,
HO coziep Kallye oT-
JieJIbHbIE TPOOeTbl
3HAHUS

CdopmMupoBaHHbIE CH-
CTeMaTUYECKHE 3HAHUS

Omnpoc, keiic-
3aJaHus, KOJLJIO-
KBUYM, DK3aMCH B
ycTHOM hopme




y4acTBYIOIIHE B mporeccax
PKU3HE/ICSTEIIbHOCTH; OHOMOJUMEpPhl U UX|
CTPYKTypHBIE KOMIIOHEHTHI,

HU3KOMOJIEKYJISIPHBIE PEryJISTOPBI.

YMeTh: KiIacCU(UIMPOBATE OPraHUYECKUE
COCIMHEHMS, MCXOJ U3 CTPYKTYPHBIX OCO-
OEHHOCTEH; COCTaBJIATh B COOTBETCTBHM C
npaBwiaMu HomeHknatypel MIOITAK Ha3Ba-
HUSl OPraHUYECKUX COEAMHEHUH M0 UX CTPYK-
TypHOH (opmMyie U, Ha000POT, MO Ha3BAHUIO
MPUBOANUTE CTPYKTYPHYIO (POPMYITY; HAXOIUTH|
CBSI3b MEXKJy CTPOCHHUEM BEILECTBA U €ro XH-
MUYECKUMHU BO3MOKHOCTSIMU.

YacTuaarie YMCHUA

Hemonneie YMCHHA

V4yenus nomHele, 10-
IIyCKaroTCsl HEOOIIb-
K€ OMHUOKHU

CdopmupoBaHHbie yme-
HUS

Baaners: HaBbikamMu Oe3omacHOM paboOThl B
XUMHUYECKOH J1a0opaTopuu U YMEHHSIMU 00-
[palaTbCs ¢ XUMHUYECKOW MOCYAOW, pEeaKTHBa-
MU, pabOTaTh C ra30BBIMHM I'OpPEIKaMHU M HJIEK-

TPUYECKUMH TPUOOPAMH.

YacTUYHOE BJIaJIEHUE
HaBbIKaMU

Hecucremarnueckoe
MPUMEHEHNUE HAaBBIKOB

B cucremarnueckoMm
MPUMEHEHUU HaBBI-
KOB JIOITYCKAIOTCSI
pooeb

YcnenHoe u cucreMma-
THYECKOE MMPUMEHCHHE
HaBBLIKOB

PeUICHUS l'lpO(l)ECCI/[OHaJII)HbIX 3agavd

OIIK-9: cnioco0HOCTHIO K OlleHKe MOP(OPYHKIIMOHAIBbHBIX, (PU3MOJTOTHYECKHX COCTOSIHUN U MATOJOTMYEeCKUX NPOLECcCOB B OPraHu3Me YeJI0BeKa 1JI

3HaTh: OCHOBHEIC 6I/IOJ'IOFPI‘IGCKI/I6, (1)I/I3I/ILIC-
CKHUC U XUMHUUYCCKHUE 3aKOHOMCPHOCTH, JICIKA-
e B OCHOBC IIPOLCCCOB, IMPOTCKAIOIIHUX B
OpraHn3Mc 4CJIOBCKA.

chal"MeHTapHLIe 3HaHUA

Henonnaele 3HaHusA

CdopmupoBaHHsble,
HO COJIepIKaIlHe OT-
JeTbHBIE TIPOOEITBI
3HAHUS

CdopmupoBanHbIe CH-
CTEMaTUYECKUE 3HAHUS

YMeTh: TIPOBOJUTH AJIEMEHTAPHYIO CTaTHUCTH-
YEeCKyl0 00pabOTKy JaHHBIX; 0000IIaTh pas-
ITMYHBIE HMCTOYHMKH HMH(OPMAIMH C IEJIbIO)
MpUOOpETEeHUsT HOBBIX MPOGECCHOHATbHBIX]
3HaHUMH.

YacTuuHbIE YMEHUS

Henonnsle ymenus

VY4eHus noaHbIe, J10-
MyCKaroTCsl HeOOIb-
[I1E OIUOKHU

CdopmupoBaHHbIE yMe-
HUSI

Biagerb: HaBBIKAMH BECTH IIOMCK M JIE€NIATH
0000111a1011[1e€ BHIBOJIEL.

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

B cucremaruueckom
MMPUMCHCHUN HaBbI-
KOB JIOITYCKAarOTCs

YcneniHoe u cucreMma-
THYCCKOC HpI/IMeHeHI/Ie
HABBIKOB

Ompoc, keiic-
3aJjaHust, KOJIIO-
KBHYM, 9K3aMeH B
yYCTHOH opme




poOeJIbI




7.3. TunoBble KOHTPOJILHBbIE 32JaHNS U MHbIe MATEPHAJIbI, HEOOXOAUMBbIE [IJIsl OleH-
KM 3HAHMA, yMEHHH, HABBIKOB U (WJIH) ONbITA AeSATEJbHOCTH, XaPpaKTEePU3YIOIIHUX ITANbI
(opMupoOBaHUA KOMIIETEHIINI B MpoLiecce 0CBOeHHs 00pa30BaTeILHOI NPOrpaMMbl

Keijic-3apanns 11 TeKy1ero KOHTpoJisi (KOJIJIOKBHYM)

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 HClI,

b) propene and HCI,

c) ethene and H20;

d) propenoic acid and H20;

e) butene-2-oic acid and H20.

10.Write the mechanism of the following reactions:

a) chlorination of benzene (AICIs as catalyst);

b) nitration of benzene;

c) alkylation of toluene with CHsClI (AIClI3 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)a.

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;

¢) 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, 8, D-

glucopyranose.

ence.

33. Write the interaction reaction between 3, 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--D-glucopyranose.

37. Write down the acidic hydrolysis reaction of:

a) a-maltose;

b) B-lactulose;

C) sucrose;

d) B-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-Gln;

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.

Bonpocskl 1Jisi IpoBeIeHUsI TPOMEKYTOUYHOI aTTecTanuu (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 (m,m- 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 [3-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 3-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. Meroanyeckue mMaTepuajibl, ONpeleJsouue Npouealypbl OUCHUBAHUS 3HAHM,
YMEHHH W HABBIKOB, M ONbITA JAEATEJbHOCTH, XapAKTEPU3YIOLIUX 3TaNbl (POPMHUPOBAHUS
KOMIIETEeHIU I

TpeOoBaHusI K IPOBEIECHUIO OIIPOCA

Omnpoc - cpecTBO KOHTPOJIS, OpraHW30BaHHOE KakK CIelraibHast Oecesia mpernoiaBaTens ¢
06y‘IaIOHII/IMC$I Ha TEMBbI, CBA3aHHBIC C I/I3yqaeM0171 HHCHI/IHJ’II/IHOﬁ, N paCCYNTAaHHOC HAa BBISICHC-
HHUe 00beMa 3HaHUI 00ydarolIerocs no ONnpeieIeHHOMY pa3zeny, TeMe, podieMe U T.11.

Kpurepun oueHKH 3HAHUH NIPH NIPOBEAECHUH ONPoOca:

OneHka «OTJIMYHO» - CTYJEHT IIOJIHO M3JIaracT W3Y4EeHHbIN MaTepHuall, Aa€T MPaBUIbHOE
olpeieIeHNe TOHATHH; 0OHapyKMBaeT MOHUMaHHE MaTepuana, MOKET 00OOCHOBATh CBOM CYXK-
ACHUSA, TIPUMCHHUTDH 3HAHUA Ha HNPAKTUKE, IMMPUBCCTU HCO6XO,Z[I/IMBIG OpUMEPLI HC TOJIBKO IIO
Y4EOHHKY, HO M CAaMOCTOATENIBHO COCTaBJIEHHBIE; M3JIaraeT MaTepuasl Npo(ecCHOHANBHBIM S3bI-
KOM C UCIIOJIB30BAHUEM COOTBCTCTByIOHle/'I CHCTEMBI MOHATHU 1 TCPMHHOB.



OneHka «XOpOIIO» - CTYACHT JaéT OTBET, YAOBIETBOPSIONMINN TEM K€ TPEOOBAHUSM, UTO
JUISL OLIGHKH «OTJIMYHOY», HO JIOMyCKaeT 1-2 omuOKu, KOTOphIE caM e UCIpaBisieT, u 1-2 Heno-
4éTa B IOCIEA0BATEILHOCTH U S36IKOBOM O(hDOPMIICHUH M3J1araeMoro.

OuneHka «yJA0BJIETBOPUTEIBLHO» - CTYICHT OOHApYKUBACT 3HAHUE U MOHMMAaHHE OCHOB-
HBIX TIOJIOKEHUI NaHHOW TEMbl, HO M3JlaraeT MaTepuaj HEMOJHO M JIOIyCKaeT HETOYHOCTH B
OTpe/ieNIieHUU TMOHATUN WIH (POPMYIUPOBKE MPABUJI; HE YMEET AOCTATOYHO IIYyOOKO M JO0Ka3a-
TEJIBHO 00OCHOBATh CBOM CY)KJCHHS W MPUBECTH CBOU MPHUMEPHI; M3JIaraeT MaTepuanl Hemocie-
JIOBATEJIbHO U JOMYCKAET OMIMOKH B SI3BIKOBOM O()OPMIIEHUU U31araeMoro.

OuneHka «HeyI0BJIeTBOPUTEIbHO» - CTYACHT OOHApy)KMBaeT He3HaHHWE OOJbIIEH YacTH
COOTBETCTBYIOILIETO pa3lieia M3yd4aeMoro Marepuaina, AOMYyCcKaeT OIUOKH B (OPMYIUPOBKE
OIpEeENICHUI U MPaBUJl, UCKaXKAIOLME UX CMBICI, OECIIOPSAI0UHO U HEYBEPEHHO U3JIaraeT Mare-
pHai.

TpeboBaHus K MPOBEAEHUI0 KOJIJIOKBHYMAa

Koa110kBUYM - CpeCTBO KOHTPOJIS YCBOSHHUS y4eOHOTO MaTepuana TeMbl, pa3jelia Wiu
pa3ienoB JUCHUILIUHBI, OPTaHM30BaHHOE KaK yueOHOE 3aHSTHE B BHJE coOeceqoBaHUs IMPeEro-
JaBaTelis ¢ 00y4JaroIUMUCs.

KpuTtepun oneHKH 3HAHUIH NIPU NPOBeJeHNH cO0eceI0BAHMS:

OneHka «OTJIMYHO» - TIYOOKOE M MPOYHOE YCBOEHHE MPOrPaMMHOTO MarepHana; MoJ-
HbIE, MOCJEA0BATENbHbIC, TPAMOTHBIE U JIOTUUECKH HW3JIaraeéMble OTBETHI MPHU BUAOU3IMEHEHUU
3aJlaHusl; CBOOOJHO CIPABJISAIONIMECS C TIOCTABJIICHHBIMH 3aJladyaMH, 3HAHUS Marepuania; npa-
BWJIbHO OOOCHOBAHHBIC MPUHSATHIC PEIICHUS; BIaJCHUE Pa3sHOCTOPOHHHUMH HABBIKAMHU W TIpHUE-
MaMH BBITTOJTHCHUS TTPAKTUYCCKUX 3a]1a4.

OueHka «xXopouo» — 3HaHUE TPOTrPAMMHOTO MaTepuasa; TPaMOTHOE U3JIOKEeHHE, 0e3 Cy-
HIECTBEHHBIX HETOYHOCTEW B OTBETE HA BONPOC; MPABUIbHOE MPUMEHEHHE TEOPETUUECKUX 3HA-
HUU; BlIaJieHNe HeOOXOAMMBIMH HABBIKAMU TP BBHITIOJHEHUN MTPAKTUYECKHUX 3a]1a4.

OueHka «yA0BJIETBOPUTEIbHO» — YCBOEHHE OCHOBHOI'O Marepuania; Iph OTBETE JIOMYC-
KAIOTCSl HETOYHOCTH;, TIPU OTBETE HEAOCTATOYHO MPAaBHIIbHBIE (POPMYIUPOBKH; HAPYIIEHUE T0-
CJI€I0BATEIIbHOCTHU B M3JI0’KEHUHU NMPOTPAMMHOI'0 MaTepurana; 3aTpyJHEHUs B BBINOJHEHUH MPaK-
THYECKHX 3aJaHuH.

OueHka «Hey10BJIETBOPUTEIbHO» — HE 3HAaHHUE NMPOTPAMMHOI0 MaTepuana; Mpu OTBETE
BO3HHKAIOT OIIMOKH; 3aTPYAHEHHS TIPH BBIMOTHEHUU MIPAKTUYECKUX 3aJaHUH.

TpeGoBanus kK MpoBeleHUIO Keiic-3a1aHuii

Keiic-3aganue - npoOiemMHOe 3a/aHue, B KOTOPOM O0ydYaromieMmycsi MnpeasiaraloT OCMbIC-
JUTh pealIbHYI0 NPO(PeCcCHOHATBLHO-OPUEHTUPOBAHHYIO CUTYAIIHIO, HEOOXOIUMYIO JUISl PELIeHUs
naHHOW mpo6sieMbl. CyIIHOCTh IaHHOTO METO/a COCTOUT B TOM, YTO yueOHBIH MaTepuan mnojaa-
eTcs CTyIEHTaM BHJIE pealbHbIX MPO(ECCHOHAIBHBIX MpoOJeM (KEeWCOB) XapaKTEpHBIX s
OTIpeIeIEHHOr0 BUJa MpodeccnoHalbHOM JesTenbHOCTH. PaboTas Haj pelieHueM keiica, CTy-
JIeHT NpHoOpeTaeT npodeccuoHabHbIe 3HaHUS, YMEHHUs, HAaBBIKH B pe3yJbTaTe aKTUBHOM TBOP-
4yeckoi paboTel. OH CaMOCTOATENHFHO (POPMYIIUPYET TENH, HAXOIUT U COOMpAET pa3IMuHYIO WH-
dopmanuio, aHaTU3UPYET €€, BBIABUTAET TMIIOTE3bl, UIIET BAPHAHTHI PEIIeHus Mpobiemsl, (hop-
MYJUpPYET BBIBOJbI, 0OOCHOBBIBAET ONTHUMAaJIbHOE pelleHue cutyanuu. [Ipouecc pemenus, npo-
MEXYTOUHBIE U UTOTOBBIM pe3ybTaThl pabOTHI CTY/IEHTA 110 PELICHUIO Kelca MOoJIeKaT KOHTPO-
JI1O.

Kputepun oneHky 3HAHMH NPH NPOBEICHNH Keilc-3alaHU:

OneHka «OTJIMYHO» - NPABWIBHOE PELICHHME Kelca, MOoApoOHas apryMEeHTalusi CBOErO
pelleHne, XOpolllee 3HaHNE TEOPETUUECKUX ACTIEKTOB PELLIEHUS Kelca.

Onenka «Xopomo» - MPaBUIBHOE PEIIEHUE Keica, JOCTaTOYHAs apryMEHTalus CBOETO
peleHne, onpeie€HHOE 3HaHUE TEOPETUYECKUX aCIIEKTOB PELIEHMs Kelica.



OneHka «yI0BJIeTBOPHUTEJIBLHO» - YaCTUYHO IIPaBWJIBHOE pEIICHUE Keiica, HEA0CTaToU-
Hasl apryMEHTAallMsI CBOETO PELICHHUE.

OuneHka «Hey/10BJIeTBOPUTEIbHO» - HENPABHIBHOE pEIIeHHe Keica, OTCYTCTBHE HeoO-
XOJMMBIX 3HaHHE TEOPETUYECKUX ACIIEKTOB peIleHHs Kelca.

TpeOoBaHMsl K POBEIEHUIO IK3aMeHA

JK3aMeH 10 JUCIUILIMHE (MOYJII0) IPeCcIeayloT Lelb OLEHUTh PadoTy CTYyIEHTa 3a KypC
(cemecTp), IOJIyYEHHbIE TEOPETUYECKUE 3HAHUS, IPOYHOCTD UX, Pa3BUTHE TBOPUECKOI'O MbILLIE-
HUS, IPUOOPETEHNE HABBIKOB CaMOCTOSITEIILHON pabOThl, YMEHUE CHHTE3UPOBATh MOJyYCHHbBIE
SHAHUA 1 NPUMCHATH UX K PCIICHUIO IMTPAKTUYCCKUX 3a/1a4

Kpurepun oueHku 3HaHUI P NPOBEIeHNH IK3aMeHAa

OueHka «OTJAMYHO» - BHICTABIISIETCS CTYJEHTY, TOKA3aBIIEMY BCECTOPOHHUE, CUCTEMATH-
YyecKue U IIyOOKHe 3HAHUS y4eOHOW MporpaMMbl IUCHUIUIHHBI U YMEHUS YBEPEHHO MPUMEHSTh
X Ha TPAKTUKE MPHU PEIICHWH KOHKPETHBIX 3ajad, CBOOOJHOE W MPaBUIBLHOEC OOOCHOBAaHUE
MPUHSTHIX PEIICHUH.

OueHka «XOpouo» - BHICTABIIACTCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MaTepuall, rpaMoT-
HO U T10 CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJyYeHHbIC 3HAHMI Ha MPAKTUKE, JTOMYCKa-
€T B OTBCTC HWJIM B PCHICHUHA 3ada4 HCKOTOPBIC HCTOYHOCTHU, KOTOPBIC MOKET YCTPAHUTH C I10-
MOIIBIO TOTIOJHUTEIBHBIX BOIIPOCOB MPENOAaBaTEeIsl.

OueHka «yI0BJIETBOPUTEJIBHO)» - BBICTABISIETCS CTYIEHTY, TOKa3aBIieMy ¢parMeHTap-
HBI, pa3pO3HEHHBIA XapaKTep 3HAHWM, HEJOCTATOYHO MPaBHIIbHBIE (OPMYITUPOBKH 0Oa30BBIX
HOHHTI/Iﬁ, HapylICHUA JIOTHUECKOH IMOCJICAOBATCIIbHOCTU B U3JIOKCHUHA IIPOIrPaMMHOI0 MaTrcpua-
Jla, HO MIPH 3TOM OH BJIaJIe€T OCHOBHBIMU pa3jieliaMu Y4eOHOI mporpaMMbl, HEOOXOAUMBIMU IS
JAIbHENUIIEro 00yYeHUs] U MOKET MPUMEHSTh MOJIyY€HHbIE 3HaHMs 10 00pa3lly B CTaHIApPTHOMN
CUTYaIHH.

Ouenka «HeyJA0BJIeTBOPUTEIbHO» - BBICTABISICTCS CTYACHTY, KOTOPBIM HE 3HAET OO0JIb-
e 4YacTM OCHOBHOTO COJEp)KaHUS Y4eOHON MporpamMmbl AMCIMILTUHBI, JOMYCKaeT TpyOble
omnOKH B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET UCMOJIb30BaTh MOIY-
YEHHbIE 3HAHUS MIPU PELLIEHNUN TUIIOBBIX MPAKTUUECKUX 3a/1a4.

8. YueOHo-MeTOoaMYeckoe U MHPOPMALMOHHOE O0ecrieyeHHe TMCUMILIMHBI (MOXYJIA,
npaxkruku, 'HA)

8.1. OcHoBHas uTEpaTypa

1. 3ypabsu, C.D., Fundamentals of bioorganic chemistry = OcHoBbI OHOOpraHHYECKON
XUMUH [ DJIEKTpOHHBIH pecypc]: yueOHuk / Zurabyan S.E. - M.: T'DOTAP-Menua, 2015. - 304 c.
9BC «KoHCynpTaHT CTYJIEHTa)» - Pexnm JOCTYyIa:

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

8.2. Jlono/THUTeIbHASI JIUTEpPATypa

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. UnpopManoHHO-TeIeKOMMYHHUKAIIHOHHBIE pecypchl ceTH « AHTepHe?

1. O6pazosarenbublii nopran PI'BOY BO «MI'TY» [Dnektponsslii pecypc]: Pexum no-
cryna: https://mkgtu.ru/



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

2. Odunmaneueiii caiit [lpaButenscrBa Poccuiickoit @eneparuu. [DneKTpoHHBIH pecypc]:
Pexxum moctyma: http://www.government.ru

3. NUudopmanmonno-mpaBoBoi moptan «l'apant» [DnekTpoHHbI pecypc]: Pexxum mocry-
na: http://www.garant.ru/

4. Hayunas onektpoHHas Oubnmoreka Www.eLIBRARY.RU — Pexum pocryna:
http://elibrary.ru/
5. DNEKTPOHHBIH Karajaor OoubIoTeKku — Pexum nmocryma://

http://lib.mkgtu.ru:8004/catalog/fol2;

6. Enunoe okHO jgoctyna K oOpa3zoBarelnbHbIM pecypcam: Pexum pocryna:
http://window.edu.ru/

9. MeroauvecKkue YKa3aHUs Il 00y4aI0IIUXCH M0 OCBOEHHUIO TUCIIUILIHHBI
Bonpocekl, BBIHOCHMbBIE 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.
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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 (Sr). 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 (Sn) 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 (Sn) 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 (An). 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. ITepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMBbIX IIPH OCYIIECTBJICHUH
00pa3oBaTeIbLHOIO NpoLecca Mo JMCHUILINHE, BKJIYAas NepedeHb NPOrpaMMHOro odecme-

YyeHusI U UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (NP HEOOXOAUMOCTH)

10.1. IlepeyeHb HEOOXOAMMOT0 IPOTPAMMHOIO O0ecIeYeHus.



HaumeHOBaHME NPOrPAMMHOI0
o0ecneyeHusi, MNPONU3BOAUTE/Ib

PekBU3UTHI NOATBEPKIAIOLIECT0 JOKYMEHTA
(Ne imneH3un, 1aTa npuodpeTeHns, CPOK AeiCTBHUS)

Microsoft Office Word 2015

OrneparnoHHas CHCTEMA «Windowsy, JIOTOBOD
0376100002715000045-0018439-01 ot 19.06.2015

Adobe Reader 9

becmiatHo, 6eccpovHbIf

K-Lite Codec Pack, Codec Guide

becruiatHO, OecCpOUHBIN

OCWindows7, Microsoft Corp.

Ne 00371-838-5849405-85257, 23.01.2012, 6eccpouHsblii

7-zip.org

GNU LGPL

Oduchbiit maker WPSOffice

CBoOoIHO pacnpocTpansemoe [10

10.2 IlepeyeHb HeOOXOAUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

1. DnexTpoHHO-0MbOMMOTEUHAs cucTteMa «KoHCcynbTaHT cryneHTay. Komnekuuu: Menunu-

Ha. 31paBOOXpaHEHHE
http://www.studentlibrary.ru/.

(BITO), I'DOTAP-Menna.

HpeMI/Iy'M KOMIIJICKT

2. DnekrpoHHas oubnuoreunas cucrema «ZNANIUM.COM» http://www.znanium.com.
3. DnekTpoHHO-OMbOIHoTeYHas cuctema [IPR BOOKS http://www.iprbookshop.ru.

4. Koncynperant [lnroc — cipaBouynas mpaBoBasi cuctema http://consultant.ru.

5. Hayunas snexkrponHas 6ubnuoreka (H3B) http://www.elibrary.ru.

6. Kubepnenunka http://cyberleninka.ru.
7. HaunonanbHas snekTpoHHast onbdiarorexa http:/ www.H30.pd.

8 DNeKTPOHHO-O0MOIMOTeYHAs

http://WWW.studentI ibrary.ru/.

CHUCTCMa

«KOHCYJ’ILT&HT Bpada»

11. Onucanue MaTepuabHO-TeXHUYECKOH 0a3bl He0OXOAUMOI 1JIsl OCylIeCTBJICHUS
00pa3oBaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOIYJIIO).

HaumeHoBaHuA cnenu-
aJIbHbIX IOMEIeHUH 1
NOMeIleHUM IJI CaMOCTO-
ATEN1bHOM padoThI

OcCHaAlIEHHOCTD CHEHNATbLHBIX
MOMeIleHU I ¥ mMoMeIleH il
JJISI CAMOCTOAATEJIbHOM padoThl

IlepeyeHb JMLIEH3MOHHOTO
NPOrpaMMHOro odecrneye-
HHUA. PeKBU3UTHI OJI-
TBEPIKAAI0NIEr0 JOKYMeH-
Ta

CHGHI/IEUILHBIG IMOMCIICHH A

MeToauueckuidi arTrTecTa-
HMOHHO-AKKPeAUTAIHOH-
HbI HEHTP MEAUILUHCKOI0
uacrurytra O®I'bOY BO
«MI'TY», xopmnyc 6, mo-
MelleHus 2-3 3Taxeu, yi.
Komcomonnckas 222.

Crannus 1. «ba3oBast cepieyHo
— JIETOYHAs peaHuMaIUs»:

a) cucrteMa i1 OTPabOTKH
HaBBIKOB POJIOBCIIOMOXKEHHS U
OKa3aHHs MPUEMOB HEOTIONKHOMN
MEIULMHCKOW TOMOIIM B aKy-
HIEPCKOM MPAKTUKE;

0) MaHEKeH B3pOCJIOro YeloBeKa
JUIsl OOy4eHHsS] CepAeYyHO — Jie-
TOYHOH peaHHMaIM ¢ KOMITbIO-
TEPHOW PpETrUCTpalMel pe3ysb-
TaTOB.

Cranmus 2. « OKCTpEHHAsI MeIH-
LIUHCKAs! TOMOIIIbY:

a) MEIUIMHCKUNA 00pa3oBaTeilb-
HBII poboT — cumynstop VY1
YPOBHS peaTMCTUYHOCTH;

6) Habop MyIsDKeH TpaBM 110
OoOyUYEHHUIO OKa3aHUs MEIUIINH-

1. Microsoft Office Word
2015.
0376100002715000045-
0018439-01 ot 19.06.2015.
2. Adobe Reader 9. Bec-
MJIaTHO, 0€CCPOYHBIN.

3. K-Lite Codec Pack, Co-
dec Guide. Becruiatho, Oec-
CPOYHBIH.

4. OCWindows7, Microsoft
Corp. Ne 00371-838-
5849405-85257, 23.01.2012,
OECCPOYHBIM.

5. 7-zip.org. GNU LGPL.

6. Oducuerit maker WPSOf-
fice. CsoOomnHo pacrpo-
ctpansgemoe [10.



http://www.studentlibrary.ru/
http://www.znanium.com/
http://www.iprbookshop.ru/
http://consultant.ru/
http://www.elibrary.ru/
http://сyberleninka.ru/
http://www.нэб.рф/
http://www.rosmedlib.ru/cgi-bin/mb4x
http://www.studentlibrary.ru/

YueOHble ayauTOpHHU AJS
MPOBEICHUA 3aHATHI
JICKIMOHHOI'0 THIA: KOp-
nyc 4, 1 sTax, noMeneHne
4-129, yn. KpectbsiHckas, 2.

AyauTopusi 1Jisl 3aHATHI
CeMHHAPCKOI0 THIIA,
rPYNNoOBbIX W HWHIUBH-
AyaJbHBIX KOHCYJbTALM,
TeKylero KOHTPOJsi H
NMPOMEKYTOYHOM arrte-
cranuu: Kopmyc 4, 1 srax,
nomenieHue 4-129, yn. Kpe-
CTBSIHCKA, 2.

CKOIl MOMOIIM TpU Pa3IHUUHBIX
TpaBMax;

B) MaHEKEeH peOeHKa IepPBOTO
roJia JKU3HU JJIsl CEpICUHO — Jie-
TOYHOW peaHuMallnu;

r) aepudpumsatop ShiLLLR
mon. EasiTrainer ¢ mpuHamiex-
HOCTSIMH.

Crangmus 3. «HeotmnoxxHas Me-
TUITHCKAST TTOMOIIIbY:

a) (haHTOM pPYKHU JJisi BEHEIYHK-
MU ¥ BEHECEKITNH;

0) TpeHaxep I OTpaboTKHU Oa-
30BBIX XUPYPTUYCCKUX HABBIKOB
¢ HabOpOM TKaHei;

B) CHUMYJISITOP JJISI TIPOMBIBAHHSI
KENy/IKa;

r) ¢danToM 1 0OpaboTKM ma-
pPEHTEPATbHBIX HHBEKITHH.
Cranmnus 4. «PHU3UKaAILHOE HC-
CJICJIOBAHKE MAIMCHTA:

a) MaHekeH ISl JIUAarHOCTUKU
CepICYHO — COCYITUCTHIX 3a00-
JIEBAHUM;

0) MaHEeKeH JUIsl ayCKYNbTalluU U
nanabHaluy TPYAHON KIETKH.

Cranmus 5. «Jlucnancepusa-
LU
a) MaHeKeH /i OprolIHOM

NaIbMNAK U ayCKYJIbTallUH;
0) MaHeKeH JUIsl OIpelesIeHUs
BEJIMYUHBI apTEPUATBHOTO J1aB-
JICHHUS.

IlepeHocHoe MylbTUMENUIHOE
obopynoBanue. Mebenp s
ayauTopuil. AyIuTOpHas J0CKa.

[lepenocHoe MynbTUMENUIHOE
o0opynoBanue. Mebenp g
ayauToOpui. AynuTOpHas J0CKa.

[lepeHocHoe MynbTUMENUHHOE
o0opynoBanue. Mebenp g
ayauToOpui. AynuTOpHas J0CKa.




[Tomernenus 1y1st CaMOCTOSATEILHON paOOTHI

VY4eOHble ayauTOpUu UL
CaMOCTOSTENILHOI PadOTHI:

1. YnranpHbIN 321 HAYYHOUH
oubmmoreku DPI'BOY BO
«MI'TY»: xopnyc 1, 3
srax, yi. llepBomaiickas,
191.

2. KommnbroTepHbiii  Kiacc
YUTAJIBHOIO 3aja Hay4HOU
oubmmoreku DI'BOY BO

«MI'TY» xopnyc 1, 3
ITax, yiL [IepBoma-
Hckas,191.

3. Meronnyeckuii aTrecra-
LIUOHHO-aKKpEIUTAIIMOH-
HBI LEHTP MEIUIMHCKOIO
unctutyra @®I'bOY  BO
«MI'TY», xopiyc 6, 2 u 3
sTaxu, yi. Komcomonsckas,
222.

MebGeny ana ayautopuid. buo-
AMOTEYHBIH (POHI crierraIbHON
JIUTEPATYPHI.

Komnbrorepusiii kiacc nHa 30
MOCaI0YHBIX MECT, OCHAIIICHHBIN
KOMITBIOTEpaMu «MSi» ¢ BBIXO-
oM B HTepHer.

®aHTOMBI, MAHEKEHBI, TPEHAXKE-
PBL, POOOTHI — CUMYJSTOPHBI, CH-
CTEMBI Il OTPA0OTKH HaBHIKOB
OKa3aHUsl MEIULHUHCKOM IIOMO-
14 U T.J.

1. Microsoft Office Word
2015.
0376100002715000045-
0018439-01 ot 19.06.2015.
2. Adobe Reader 9. bec-
IUIaTHO, O€CCPOYHBIH.

3. K-Lite Codec Pack, Co-
dec Guide. becnimatno, Oec-
CPOYHBIN.

4. OCWindows7, Microsoft
Corp. Ne 00371-838-
5849405-85257, 23.01.2012,
OECCPOYHBI.

5. 7-zip.org. GNU LGPL.

6. Oducuerit maker WPSOf-
fice. CobGomHo pacripo-
ctpansemoe [10.




12. lonotHeHHs ¥ U3MEHEHUsI B padoyeii mporpamme
3a / Y4eOHbIi roj

B paGouyto mporpammy

(HaMMeHOBaHUE AUCITUTUTHHBI)

JUTSL HallpaBJIeHUs (CHeHaaIbHOCTH)

(HOMep HarpaBieHus (CIEUaTIbHOCTH)

BHOCATCA CICAYOIHNE JOIMOJIHCHUA U U3MCHCHUA:

I[OHOJ'IHCHI/ISI N U3MCHCHHUS BHCC

(momxnocth, ©.N1.0., moanuce)

Pabouas nporpamma nepecMoTpeHa u 0j00peHa Ha 3acelanuu Kadeapbl

(HanmeHoBaHue Kadeapbl)

« » 20 1.

3aBeayromuit kadeapoit

(moamnuce) (®.1.0.)



