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1. Hesn 1 3a1a9m y4eOHOM TUCHUTIIMHBI (MOTYJIs).

Heab nucHUMIMHBI: GOPMUPOBAHKE CHCTEMHBIX 3HAHUN O CTPOCHHMH, CBOWCTBAX M peaK-
IIUOHHOW CITOCOOHOCTH OCHOBHBIX KJIACCOB OPTaHMYECKUX COCIUHCHHM, JICKAIINX B OCHOBE (H-
3MKO-XUMHUYECKOM CYIHOCTH U MPOIECCOB, MPOUCXOISIIIUX B OPraHU3Me YeI0BeKa Ha MOJICKY-
JSIPHOM U KJICTOYHOM YPOBHSIX.

3agaumn AMCHUINJIHHBI:

- (¢opMUpOBaHHE 3HAHUWA O CTPOCHUHM U CBOMCTBAX OCHOBHBIX KJIACCOB OPraHHMYECKUX
COCIUHCHMIA,

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

- (hOpMHUPOBAHKE TPAKTUICCKUX YMEHUN MMOCTAHOBKH U BBITIOJTHEHUS SKCTICPUMEHTAIBHON
paboTHl;

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

2. MecTo qucuunaunbl (MoayJisi) B crpykrype OIIOII no cnenuaibHOCTH.

Jucunmnnuna «bruoopranndeckas XUuMus» BXOJHT B epeueHb 6a30Boit yactu OITOII mon-
TOTOBKH CIIEIUATUCTOB 10 cnermanbHocTH 31.05.01 JleweOHoe neno (¢ aneMeHTaMu aHTJIMICKO-
IO sA3bIKA.

OOyueHue CTyAEHTOB OCYILECTBIIETCSI HA OCHOBE IIPEEMCTBEHHOCTH 3HAHUN M YMEHHIH,
NOJYYECHHBIX B Kypce «XuMHs» 0011e00pa3oBaTelbHbIX yUeOHbIX 3aBeleHHH. SIBiseTcs npea-
HIECTBYIOIIEH s M3Y4YeHUs NUCLUIUIMH: OMOXMMHUS; TMCTOJIOTHSI, SMOPHOJIOrUs, LUTOIOIHUS;
HOpMalibHast (HU3MOJIOTHS; MATOPHU3HOIOTHSA, KIMHUYECKas MaTO(PU3UOIOTHS; (HapMaKOIOTHS;
TUTUEHa; MUKPOOHOJIOTHS, BUPYCOJIOTUS; KITMHUYECKUE AUCLUTIIUHBI.

3. IlepeyeHb MIaHUpPYeMbIX pPe3yJIbTATOB 00y4eHHS] U BOCHUTAHMS MO JTUCHUIIHHE
(MOy.110), COOTHECEHHBIX ¢ TUIAHUPYEMBIMH Pe3yJbTaTaAMU OCBOEHHsI 00pa3oBaTeIbHOM
NMpOrpamMmbl.

IlnanupyemMble  pe3yJbTaTbl  OCBOEHHMSI  00pa30BaTeJIbHOW  NMpPOrpaMmbl  —
KOMIIETEHIIUM 00Y4aloIuXCsl, YCTAHOBJIEHHbIE 00Pa30BaTeIbHBIM CTAHAAPTOM:

B pesynbrare m3yueHus ydeOHOW MUCIUIUIMHBI y oOydaromierocs ¢gopMupyercs odire-
npodeccuoHanbHas KOMIIETEHITHS:

Haumeno- Koa v nanumeno- Kox v HaumenoBanue uHIM- Jeckpunropsbl
BaHMe KaTe- | BaHMe 00LIeNpo- KATOpa J0CTHKeHUs 001I1e-

ropuu 00- (deccuonanbHoOM npodeccuoHaILHON KoMIIe-

menpodgec- KOMIIeTEeHI[UH TEeHHH
CHOHAJIBbHBIX

KOMIIeTeH-

107071

Juarnoctu- OIIK-4 Crocoben | OIIK-4.1 — T'0oTOB NPUMEHHUTH | 3HATB:  METOIUKY
YecKHe MPUMEHATh MEJIH- | AITOPUTM  MEJUIUHCKUX TeX- | IOJHOTO (U3HKAIb-

OUHCKUEC M3ACIINA, HOJIOFI/Iﬁ, CIICHUAJIMU3UPOBAHHO- | HOI'O HMCCJICAOBAHUSA

WHCTPYMEH-

ranbHEIe Me- | IPEAYCMOTPEHHBIE | TO O0OpYZIOBaHHMS M MEIHULMH- | MAMEHTa;  METO/IbI

TomBl o6Cie- | TOPAOKOM  OKa3a- | CKHX W3JIeN TpU  peuIeHUH | T1abopaTOPHBIX u

JOBAHUS HUS MEIUIMHCKON | MpodeccHOHaNbHbIX3a/1a4. HHCTPYMEHTAJIBHEIX
MOMOIIIA, a TaKke UCCIEAOBAaHUN ISt
IIPOBOAUTH 0OcCIe- OLICHKH  COCTOSIHMS

OBaHUS IaleHTa 3JI0pPOBBS, MEIAMIIMH-




C OCJIbIO YCTaHOB-
JICHUA JUar”Ho3a.

CKME TIOKa3aHUs K
IIPOBE/ICHUIO HCCIIe-
JIOBAaHUM, IpaBUia
UHTEpIpeTalud  UxX
pe3yIbTATOB.

yMeTb:  OCYILECTB-
JIATH  cOOp  kKajoO,
aHaMHe3a XH3HM U
3a0o0/ieBaHusl IaIu-
€HTa ¥ aHaJIM3HPO-
BaTh  IOJIyYEHHYIO
UH(OPMALIHUIO;

BJajIeTh: TPOBEIC-
HUEM MOJHOro ¢u-
3MKaJIbHOTO  0o0cie-
JIOBAaHUS MALUEHTA.

OIlK-42 - TotoB mpume-
HUTh MEIUIMHCKHUE H3JeNus,
JICKapCTBEHHBIE TIpenapaTsl, B
TOM 4YHCJIEe MMMYHOOHOJIOrHYe-
CKHE, W WHBIC BEIIeCTBA U HX
KOMOMHAIMM  TpU  PELICHUU
poQeCCUOHANIBHBIX 3a/ad.

3HATh: JTHOJIOTHUIO,
rmaToreHe3 M IaTo-
MOP(OJIOTHIO, KJIH-
HUYECKYI0 KapTHHY,
nudepeHIHaIbHY 0
TUATHOCTHKY, OCO-
OCHHOCTH TEYCHHUS,
OCJIOKHCHUST M MHC-
XOJbl  3a00JecBaHUs
BHYTPCHHUX  Opra-
HOB.

yMeTb: TPOBOJIUTH
nojiHoe  (hM3UKAJIb-
HOe 0O0CIea0BaHKe
narMeHTa W HWHTEp-
NpEeTUPOBATH ero
pe3yabTaThl,  000C-
HOBBIBaTh  HEOOXO-
IUMOCTE U 00BEM
1abopaTopHOTO U
HHCTPYMEHTAILHOTO
oOcinenoBaHus  ma-
[UEHTa; HWHTEPIpe-
TUPOBaTh  JIaHHBIC,
MOJTyYCHHBIC npu
71a00paTOPHOM U WH-
CTPYMEHTATEHOM
o0cen0BaHNuN
[HEHTA.
BJAaJleTh: IIpOBeJe-
HUEM TOJHOTO (u-
3UKaJIBHOTO  00cIe-
JIOBaHHUSI IIAlMEHTA,
bopmyIrpoBaHUEM
MIPEIBAPUTEIILHOTO
JAarHo3a M COCTaB-

na-




JeHue IUIaHa Jabo-
paTopHBIX M  UH-
CTPYMEHTAJIbHBIX
oOcnenoBaHuil  1a-
IIMCHTA.

OIIK-4.3 — OueHuBaer pe3yib- | 3HATh: 3aKOHOMEp-
TaThl UCIOJIb30BAaHUS MEIULMH- | HOCTH (YHKIIMOHM-
CKUX TEXHOJIOTHH, CIeIUalu3U- | pOBaHUSA 30POBOTO
POBaHHOI0 00OPYIOBaHUSA U Me- | OpraHu3Ma M Mexa-
JIULMHCKUX WM3JEIUNA MpH pelle- | HU3MbI 00ecreueHust
HUH MTPO(ECCHOHATBHBIX 33/1a4. | 30POBBS C TIO3HIIUU
TeopuH  (YHKIHO-
HAJIGHBIX ~ CHCTEM;
0COOEHHOCTH  pery-
JISIAU (GyHKIHO-
HaJIbHBIX cucTeM
OpraHu3Ma 4ejoBeKa
npu naToJoruye-
CKHUX Mpolieccax.
yMeTb:  OCYILECTB-
JSTh PaHHIO JTha-
THOCTHUKY 3a0oJieBa-
HUUI BHYTPEHHUX
OpraHoB; MPOBOAMTH
nudepeHIHaIbHY 0
JTUATHOCTHKY 3a0o0-
JE€BaHUM  BHYTPEH-
HUX OpPTaHOB OT Jpy-
rux 3a00JIeBaHUH.
BJajleThb: IpPOBEIe-
HUeM JuddepeHin-
aJIbHOW  JMarHOCTH-
KU C JPYyTruMHu 3a00-
JIeBaHUsAMU/ COCTOSI-
HUSIMH, B TOM YHCIIE
HEOTJIOKHBIMH.

IInanupyemble pe3ybTaThl 00y4eHHUs MO AUCHHUILIMHE - 3HAHUS, YMEHUS] U HABBIKH
U (MJIM) ONBIT AEATEJbLHOCTH, XapaKTepu3yuue 3Tanbl GopMUPOBaHHUSI KOMIIETCHIUH U
o0ecneyuBalOIUe JOCTHKEHHE INIAHMPYEMbIX Pe3yJIbTATOB OCBOCHHUsI 00pa30oBaTeJbHOI
NPOrpamMMmBsl.

B pesynbrare u3ydeHus AUCHUILTUHBI 00y YaroIuiicst JOKEH:

3HATh: OCHOBHBIE MOHSTHUS U TEOPETUYECKUE OCHOBBI OMOOPTraHWYECKOW XMMHU; OCHOB-
HBIE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN U UX IPAKTHUECKOE 3HAUCHUE B MEUIIMHE; OCHOBHBIE
Ouosiornyeckue, GU3NUYECKUE U XUMHUUECKUE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE IPOLIECCOB,
IPOTEKAIOIIMX B OPraHU3Me YeJIOBeKa; OCHOBBI CTPOEHUS M PEaKIIMOHHON CIIOCOOHOCTH OpraHu-
YECKMX COEIMHEHUI; OMOJOTMYECKN BaXKHbIE peaklUM MOHO(YHKIMOHAJIBHBIX OPraHUYECKUX
COCIIMHEHUH; MoK~ U TeTepOPYHKIMOHAIBHBIE COCIMHEHUS, YYaCTBYIOIINE B MPOIECCAX JKU3-
HEZIeATENIbHOCTH; OMOINOIMMEPBl U MX CTPYKTYPHBIE KOMIIOHEHTHI, HU3KOMOJIEKYJISIPHBIE PETy-
JSATOPBIL.

yMeTh: Kilaccu(puUUpoBaTh OPraHMUECKUE COSAMHEHUs, UCXO U3 CTPYKTYPHBIX 0COOEH-
HOCTEM; COCTaBIATh B COOTBETCTBUHU C npaBuiamu HomeHkiatypsl MIOITAK Ha3zBanus opranu-




YECKHX COEAMHEHHWH IO WX CTPYKTYpHOH ¢opmysie W, HaoOOpOT, MO HAa3BAHHIO INPHBOIHUTH
CTPYKTYpHYIO (hOpMyJy; HAXOJUTh CBSI3b MEX]Y CTPOEHHEM BEIECTBA M €ro XUMHYECKUMHU
BO3MO>KHOCTSIMU; TIOJIb30BAaThCsl YUeOHOW, HAyYHOU, HAYYHO-TIOMYJISIPHON JTUTEPATYPOU, CEThIO
WHTepHeT; MPOBOAUTH AJIEMEHTAPHYIO CTATUCTUYECKYI0 00pa0OTKY AaHHBIX; 0000IIaTh pa3iny-
HbIE FICTOYHUKU HH()OPMAITUH C TeNTBI0 IPHOOPETEHHS HOBBIX NMPO(ECCHOHANBHBIX 3HAHUH.

BJajeTb: 0a30BBIMH TEXHOJOTMSAMU IpeoOpa3oBaHus HHPOPMALUU: TEKCTOBBIE,
TaOJMMYHBIC PEJAKTOPHI, TOMCK B CceTH VIHTepHET, HaBBIKAMH BECTH TOWCK W JeJaTh
o0oOmiarone BBIBO/BI; HaBbIKaMU Oe3o0macHOM padoThl B XMMHUYECKOH jabopatopuu u
YMEHHUSMHU 00paliaThcsi ¢ XUMUYECKON TIOCYI0M, pEaKTUBaMH, pabOTaTh ¢ Ta30BBIMHU TOPEIKAMH
U 3JIEKTPUYECKUMU PUOOpaMH.

4. O0beM AMCHUILUIMHBI (MOIYJIsI) M BHIbI Y4eOHO# padoTnl. O6mas Tpy10eMKOCTh
AUCUHMILTHHBI

4.1. O0beM TUCHUIJIMHBI X BUBI Y4eOHOH padoThl M0 04HOI opme 00yueHus.

OO0 as TPy10eMKOCTh JUCHHUIIMHBI COCTABJsAET 3 3aUeTHbIX euHUIbI (108 yacoB).

. Bcero Cemectp

Bua yuyeOHoii padoThI 4ACOB/3.c. 5
KoHTakTHBIE Yachl (Bcero) 48,4/1,34 48,4/1,34
B Tom uncne:
Jlexrmu (JI) 16/0,44 16/0,44
[TpakTnueckue 3anstus (113) - -
Cemunapsl (C) - -
Jlabopatopusie pabotsi (JIP) 32/0,89 32/0,89
KonTakTtHas padorta B nepuop arrectauu (KPAT) 0,4/0,01 0,4/0,01
CamocrosiTesbHass paboTa MoJ PYKOBOJICTBOM IPETIOAaBATEIS
(CPII) - -
CamocrositesbHas padora (CP) (Bcero) 33/0,92 33/0,92
B Tom uncrne:
PacuetHo-rpaduueckue paboTbl - -
Pedepar - -
pyeue suowvr CP (ecnu npedycmampusaromcsi, npusooumcsi ne-
peuenn 6udos CP)
1. CocraBiieHHe TUIaHA-KOHCIIEKTa, paboTa C JOTOJTHUTEIBHOM
JMTEPATypPOi, BBIITOJIHEHHE KeHC-3aTaHuii. 33/0,92 33/0,92
KypcoBoit npoekT (pabota) - -
KonTtpouis (Bcero) 26,7/0,74 26,7/0,74
dopma NpoOMEKYTOYHOU aTTECTALIAN:
(ax3amen) IK3aMeH IK3aMeH
Oo6masi Tpy10eMKOCTh (dachl/ 3.e.) 108/3 108/3

4.2. O0beM QMCHMILIMHBI U BUJBI Y4eOHO# padoThl 10 3204H0il dopme 00ydeHuUs.
3aounas gopma o0yuenuss PI'OC BO 1o cnennaibHOCTH HE IPEAyCMOTpEHA
5. CTpykTypa u coaep:kaHue TUCIUTTUHBI

5.1. CTpyKTypa TUCHUILINHBI AJI O4HOH (pOPMBI 00y4eHHS.




Buabl yueOHoi1 padoThl, BKIKOYAs

DopMBbI TEKY-

CaMOCTOSITEJILHYIO Pa00Ty U TPY/A0- | 1Iero KOH-
8 €MKOCTh TpoJI
5 (B yacax) ycneBaeMoCTH
e = (no neoenam
I /;1 Pa3znen qucuunIMHbI ; 2 cemecmpa)
= | 5| E g . ®opma npo-
X B = A | A = O | MeKyTo4HOMH
== = © 5 aTrecTanuu
= (no cemecm-
pam)
2 ceMecTp

1. |The history of the de- 1 1 - - - - becena,
velopment of bioorganic IPyIMIIOBOE Me-
chemistry. The role of porpusTHe
bioorganic chemistry in
the theoretical training
of a doctor.

2. |General aspects off 1-4 4 10 - - - 10 |Ompoc, BBIIOI-
chemical structure and HCHUE Ke¥ic-
reactivity of organic 3a1a4
compounds.

3. |Monofunctional organic| 5-7 3 6 - - - 6 |Onpoc, BbIIOI-
compounds of biologi- HCHUE Ke¥ic-
cal interests. 3a/1a4

4. |Poly- and he-| 8-10 3 6 - - - 6 |Omnpoc, BbIION-
terofunctional  organic HCHHE Kefic-
compounds in living 3a/1a4
systems.

5. |Biopolymers and their| 11-15 5 10 - - - 11 |Ompoc, BBITION-
structural constituents. HEHUE Ketic-

3a/1a9
IIpomexyrounas ar-|Ilo pac-| - - 04 | - | 267 - |9K3aMeH B
TecTauus nuca- ycTHO# (popme
HHUIO
Hroro 16 | 32 | 04 | - |26,7| 33

5.2. CTpykTypa M CHUIIHHBI U1 3204HOI (hOpMBbI 00yUeHUsI

3aounas popma o6yuenuss @I'OC BO no crenuaabHOCTH HE TIPETyCMOTpPEHA




JIeKIUMOHHBINA KypC

5.3. Couepma}me pa3xejioB TUCHUIIIMHBI (MOZ[y.]'Iﬂ) «Bnoopra}mqeucaﬂ XUMMUA», 06pa30BaTeJIbHLIe TEXHOJOI'UHA

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. |The history of the de- 1/0,03 Formation of bioorganic chemistry as a| OIIK-4: |3HaTh: uctopuio, ycmexu, co-| Craiin-
velopment of bioorgan- science. Bioorganic chemistry today. Pro-| OIIK-4.1 |BpeMeHHBIC HOCTHXKCHHS W TEp-|  JIEKIUSA
ic chemistry. The role spects for the development of bioorganic| OIIK-4.2 |cnekTuBbl ~ OHMOOpPraHUYECKOI
of bioorganic chemistry chemistry. The main sections of bioorganic| OIIK-4.3 |XuMuUH B pPacKpHITUH TaiH K-
in the theoretical train- chemistry. Subject and object of study of BOW TIPUPOJIBI.
ing of a doctor. bioorganic chemistry. The tasks of bioor- yMeTh: IOJIb30BaThCs yUCOHOIM,

ganic chemistry. The role of bioorganic HAY4YHOH, Hay4HO-TIOMYJIAPHON

chemistry in the theoretical training of a JUTEPATypoii, ceTbio MHTEepHET

doctor. Ui PO(eCCUOHATIBHOM  J1esi-
TCIBbHOCTH.
BJIaJ1€Th: 0a30BLIMH TEXHOJIO-
TUsIMHU TIpeoOpa3oBaHus UHPOP-
Maluu:. TCKCTOBBIC, TaOIUYHEIE
peIaKTOPhI; TEXHUKON pabOTHI B
cetu MHTepHeT ans mpodeccu-
OHAJILHOU NIEITEILHOCTH.

2. |General aspects of 4/0,11 Introduction into bioorganic chemistry.| OIIK-4: |3HaThb: kputepuu Kiaccubpuka-| Craiia-
chemical structure and Classification of organic compounds. No-| OIIK-4.1 |iuu OpraHUYeCKUX COEIAMHE-|  JICKIUS
reactivity of organic menclature of organic compounds. OIIK-4.2 |Huii, OCHOBHBIC KJIACCHI OPTraHU-
compounds. Configuration and conformations of or-| OIIK-4.3 |4eckux coequHEHHH, (YHKIHO-

ganic substances. The theory of the chem-
ical structure of organic compounds. isom-

HAJIbHBIC T'pPyHIibl, OCHOBHBLIC
IpaBujia CUCTEMAaTHUYECKOM HO-




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
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.

menkaatypsl MIOITAK, Tepmu-
Hbl — pOJIOHAYANIbHAsl CTPYKTY-
pa, 3aMeCTUTENH, XapaKTepH-
CTHYECKHE TPYMIIbI; MOHITHE 00
U30MEPUU OPraHUYecKuX Co-
€IMHEHUHA U ee Pa3sHOBUIAHOCTH,
TUNBl TUOPUIW3ALNUN ATOMHBIX
opbutaneil yrieponaa, BUIbI KO-
BaJICHTHBIX CBS3€i, UX OCHOB-
HbIE  XapaKTePUCTUKH, DIICK-
TPOHHOE CTPOEHHE CUCTEM C OT-
KPBITOW M 3aMKHYTOH IIEIBIO
COTIPSIKEHHSI, COTPSIKEHHE Kak
dakTop CTAOWILHOCTH, JJICK-
TpoHHBIE 3(PPEKTH 3amecTuTe-
JIeW U UX BIIMSHHE Ha pacrpeze-
JICHHE SJIEKTPOHHOM MIIOTHOCTH
B MOJIEKYJE; TOMOJIUTUYECKUU
(panukanbHBIA) U TETEPOKIIUTHU-
4eCKOM (MOHHBII) pa3pbIlB XH-
MHUYECKOH CBSI3M, TEPMUHBI —
cyOcTpar, peareHT, peakLHOH-
HBIA IEHTP, JIEKTPOHHOU CTpPO-
eHHe CBOOOJHBIX paJUKAaJIOB,
KapOKaTHOHOB, KapOaHMOHOB H
¢dakTopsl,  00YCIOBIMBAIOIINE
UX TEPMOJAMHAMUYECKYIO CTa-
OMIIBHOCTD, cBOOOHOPAIU-
KaJbHbIE pEaKIUU B alIKaHax,
IEMHOM XapakTep 3THUX peak-
U, peakluu 3JIEeKTPOPUIbHO-
ro MPHUCOCIWHEHHS B aJIKeHaX,




o0 MeXaHW3M, KHCIOTHBIN
KaTaJln3, TMPUYUHBI PETHOCENIEK-
TUBHOCTH, MpPaBWJIO MapKOBHU-
KOBA, PEaKIUH IEKTPOPHIBLHO-
ro 3aMeIIeHUs B apeHax, oomui
MEXaHU3M, AJIKWINPOBAaHUE, Ta-
JIOTEHUPOBAHUE U CYJIb(PUPOBa-
HUE OEH30Jla U €ro MPOU3BOA-
HBIX, TpaBUJia OPUEHTAIMH 3a-
MECTHUTENIEH W WX BIHUSHHUC HA
PEaKLUOHHYIO CIIOCOOHOCTh
IPOU3BOJHBIX O€H301a, peak-
UM OKUCJICHUs BOMHBIX yTIe-
pOA-YIIEpOHBIX CBA3EH B 3aBU-
CUMOCTHU OT YCJIOBUN U pEaKINH
OKHCJIEHUS] TOMOJIOTOB OE€H30171a.
yMeTh: OIpeieNsaTh M0 CTpoe-
HUIO YIJIEPOJIHOTO CKelleTa Mpu-
HaJUIeKHOCTh OpPTaHHYECKUX
COEIMHEHUII K COOTBETCTBYIO-
UM KJIAaCCU(UKAIMOHHBIM
rpynmnaM, ycTaHaBIUBaTh IIO
CTPYKTYpHOI (hopMyIie Hamuuue
(GYHKIIMOHATBPHOW  TpPyNIbl B
MOJIEKyJIE U OTHOCHTb OpraHU-
YECKOE COEIUHEHHE K OIIpelie-
JEHHOMY KJIacCy, COCTaBJISATh
Ha3BaHHWE OPraHUYECKOIO CO-
€AMHEHUS 10 HOMEHKJIAType
HIOITAK (3amectuTenbHOM u
panukano-QpyHKIUOHATIBHOW) H,
HA00OpOT, 1O HAa3BaHMIO CO-




CTaBJISITh CTPYKTYPHYIO (opMy-
7y, TPEACTaBIATH BO3MOKHBIC
CTPYKTypHbIE HU30MEpbl  KOH-
KPETHOTO OPTraHUYeCKOTO CO-
€VHEHUS; ONpEeNesITh THUIl THU-
Opuau3aluu aToma yrjiepoja B
HACBIIICHHBIX, HEHACBIIICHHBIX
¥ aQpOMATUYECKUX COCIMHEHUSX,
n300pakaTh TpapUUIECKH DJICK-
TPOHHOE CTPOCHHME OIMHAPHBIX
u JBOMHBIX yraepoa-
YIJIEPOJIHBIX  CBsI3€d, oOlpeze-
JSTh BAMSIHUE WHIYKTUBHOTO U
ME30MEpPHOTO J(PQEKTOB 3IIEK-
TPOHOJIOHOPHBIX U 3IJIEKTPOHO-
AKIENTOPHBIX 3aMECTUTEIEH Ha
dbopMupoBaHre B MOJEKYJE MO-
TEHIMATBHBIX PEaKIMOHHBIX
[EHTPOB; TIPUBOJIUTH YPABHEHHUS
peakiuii pajuKaIbHOrO 3ame-
IICHUST IS aJIKaHOB, PEAKIINU
NEKTPO(UIBHOTO MPUCOETUHE-
HUSL JUI1  aJKEHOB, pEaKIud
NMEKTPOQUIBHOTO U HYKIIEO-
(GUIBHOTO MPUCOECTUHEHUS IS
QIKMHOB, PpEAaKIUH  3JIEKTPO-
GUIBHOTO ¥ PaJUKaIBLHOTO
NPUCOCTUHEHUS /ISl JIUCHOB,
peakIuu SIEKTPOPUIHLHOTO 3a-
MEILEHUs JJIsi apeHOB, UCIIOJb-
30BaTh IpaBWJIa OPUEHTHUPYIO-
IIET0 BIUSHHS 3aMecTUTeNIeH




JUISL peakuui 3NeKTPOPUILHOTO
3aMeIIeHUs] B  IPOU3BOTHBIX
apeHoB, 9KCIIEPUMEHTAIBLHO
MPOBOJIUTH KA4eCTBEHHBIC pe-
aKIIMU Ha YTJIEBOJOPO/IBI.

BJIaJIeTh: HaBBIKAMHU CaMOCTOS-
TEILHON paboThl ¢ y4eOHOH,
Hay4HOU U CIIPAaBOYHOM JUTEpPa-
Typo#l; BECTH IOUCK M JeNaTh
00001I1afoI1e BBLIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MUYECKOU JabopaTopuu U yme-
HUSIMU OOpaIaThCs ¢ XUMHUYeE-
CKOH IIOCYJIOHM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEJIKaAMH
U JICKTPUYECKUMHU NPHOOpaMH.

Monofunctional organ-
ic compounds of bio-
logical 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-4:
OIlK-4.1
OIlK-4.2
OIIK-4.3

3HATh: BIHMAHUE (DYHKIMOHAIIb-
HBIX Tpynn Ha (OPMHPOBAHUE
PEaKIMOHHBIX LIEHTPOB B MOJIE-
KyJlaX CIIUPTOB, THOJIOB, aMH-
HOB, KHUCIIOTHBIE M OCHOBHBIC
CBOWCTBA CIHPTOB, (EHOIOB U
THOJIOB, OCHOBHBIC CBOWCTBa
aMHHOB, HYKJICOpHIbHOE 3ame-
IIEHHE TUAPOKCUIBHOW TPYIIIbI
B CIIUPTaxX Ha TaJOTeH, y4acTue
cnuptoB B peakuusax — O-
QIKWJIMPOBAHUS, Y4YacTHE aMH-
HOB B peaKuusax N-
QIKWJIUPOBAHUSA, YYacTHE THO-
JIOB U CyIb(HUA0OB B pEaKLUAX S-
QIKWJIMPOBAHUS, PEAKIIUU BHYT-

Cnanna-
JIEKIIUSI




PUMOJIEKYJISIPHOM  Jeruapara-
LIUIO CIIMPTOB, PEAKLIMU OKHCIIE-
HUSl CIIUPTOB M THOJIOB; JJIEK-
TPOHHOE CTPOCHHE KapOOHMIb-
HOM Tpynmnbl U ee BIUSHUE Ha
o0Opa3oBaHHE JPYIHX pEaKIH-
OHHBIX IEHTPOB B MOJIEKYJIE,
MEXaHU3M PpEaKUUid HYyKIEeo-
(GUIBHOrO MPHUCOCIUHEHHUS, pe-
aKIMM aJlbJO0JIBHONM U KPOTOHO-
BOIl  KOHJEHCAIlMM, pPEaKIHH
OKHUCJIEHHS U BOCCTAHOBJICHMS,
JNEKTPOHHOE CTPOEHHE  Kap-
OOKCHJIBHOM I'pyIIbl U €€ BIIUs-
HUe Ha oOpa3oBaHHE JAPYTUX
PEaKLMOHHBIX LIEHTPOB B MOJIE-
KyJie, MEXaHHU3M peakluid HyK-
JICOHIBHOTO 3aMEIICHHS Y SP2-
THOPUIIHOTO aToMa yIyiepojaa
KapOOKCHJIBHOW TpyNIbI, peak-
UMK  KapOOHOBBIX KHCIOT CO
CIUpPTaMH, TUOCIHMPTaMH, aMU-
HaMd ¥ HX HPOU3BOIHBIMH,
NPUYHMHBl Pa3IUYHON alWIupy-
IoIel CcrmocoOHOCTH (PYHKITHO-
HAJIbHBIX TPOM3BOJIHBIX KapOo-
HOBBIX KUCJIOT.

yMeTb: BbIIEIATh PEAKLIMOHHbIE
LHEHTPbl B MOJIEKYJlaX CIHPTOB,
¢GeHONOB, THOJIOB W aMHUHOB,
OPUBOJUTH  CXEMbI  PEaKIIHi
HYKJICO(DUIIPHOTO 3aMelIeHHs C




y4acTHEM CIIMPTOB, THOJIOB,
aAMUHOB, MPUBOJUTH CXEMBI pe-
aKIMi OKHCIICHUS CIUPTOB H
THOJIOB, MPUBOJUTH CXEMBI pe-
aKIMi SJIUMUHUPOBAHUS CITUP-
TOB, YKCIIEPUMEHTAILHO IPOBO-
JIUTh PEaKIUH, IOATBEPIKIAr0-
e KUCJIOTHBIC CBOWMCTBA (e-
HOJIOB M OCHOBHBEIE CBONCTBA
aAMUHOB; OIPEICTSATh PEeaKIIHOH-
HBbIC IICHTPHI B MOJICKYJIaX ajlb-
JETUJIOB U KETOHOB, IPHBOIUTH
CXEMBbI peaKIil KapOOHUIIbHBIX
coelMHEHN1 ¢ oOpa3oBaHHEM
nojyareTaieH, aneraiei, uMu-
HOB, THJPAa30HOB U PEAKIINH
TUAPOIN3a, TPHUBOJIUTH CXHUMBI
peaKkuil albJOJIBHOW U KPOTO-
HOBOWM KOHJEHCAllUH, MPHUBO-
TUTh CXEMBI PEaKIUi OKHCIe-
HHMS M BOCCTAHOBJICHHS aJIbJIe-
THJIOB, SKCIIEPUMEHTAILHO TPO-
BOJINTH KAYE€CTBCHHBIC PEAKITHH
Ha KapOOHUIIBHBIC COCIMHCHHUS
¢ OOBSCHEHHEM TOJy4aeMOro
pe3ynbTara; ONpeAeNsiTh peak-
IIMOHHBIC IICHTPHI B MOJIEKyJax
KapOOHOBBIX KHCJIOT, IPUBO-
JIUTh CXEMBI peakinii 0Opa3oBa-
HUSL COJICH, CIOXHBIX 3(HPOB,
aMHUJIOB, aHTUAPHUJIOB M PEAKIIHIA
TUAPOIN3A, 000CHOBBIBATH




CPaBHUTEIBHYIO AlMJIUPYIOILYIO
CHOCOOHOCTh KapOOHOBBIX KHC-
JOT W HUX (QYHKUHOHAIbHBIX
POM3BOJIHBIX, 9KCIEPUMEH-
TaJIBHO TIPOBOJUTH KauyeCTBEH-
HBIE PEaKIMH OTKPBITUS KapOo-
HOBBIX KHCJIOT B BMJE Hepac-
TBOPUMBIX COJIEH, PEaKLMIO Je-
KapOOKCHJIMPOBaHUsSL U 3TEpH-
¢ukanuu ¢ 00BICHEHUEM XUMHU-
YeCKOH OCHOBBI HaOJII0JaeMbIX
pe3yJbTaToB.

BJIaJeTh: HaBbIKAMHU CaMOCTOS-
TEIbHOM paboThl € Y4eOHOH,
Hay4YyHOU M CIPaBOYHOU JUTEpa-
TypOW; BECTH NOHUCK M JeNaTh
000011atoIIe BBIBOALI; HaBBI-
KaMH 0e30macHO paboThl B XU-
MHUYECKOW JTabopaToOpuu U yme-
HUSIMH oOpamarbcs ¢ XUMHUYe-
CKOM ITOCYJIOM, peaKTUBaMH, pa-
060TaTh C Tra30BBIMU TOpEIKaAMU
Y DJIEKTPUIECKUMHU TIPUOOPaMHU.

Poly- and heterofunc-
tional organic com-
pounds in living sys-
tems.

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

OIIK-4:
OIlK-4.1
OIIK-4.2
OIIK-4.3

3HaTh: TUIUYHYIO PEAKIIMOH-
HYI0 CIIOCOOHOCTh U CHerudu-
YECKHE CBOMCTBA MHOI0aTOM-
HBIX CIIUPTOB, aMHHOCIHPTOB,
TUAPOKCUANIBAETUIOB,  JIUKAp-
OOHOBBIX KHCJIOT, THUIPOKCH-,
OKCO- U aMHUHOKHCIIOT, (PyHKLHU-
OHaJIbHbIE MPOM3BOJHBIC YIOJIb-
HOM KHCIIOTHl (ypeTaHbl, ype-

Craiin-
JIEKLIUS




lipids. Nonsaponifiable lipids. Terpenes.
Steroids.

UIbl, MOYEBHMHA), (YHKIHO-
HAJBHBIE TIPOW3BOJHBIC Tapa-
aMHHOOEH30MHOH, CaTulMIOBOM
U CylIb(haHWIOBOUW KHUCIIOT; MPU-
pPOZIHbIE BBICIIME KHPHBIE KHC-
JOTHl U BBICIIUE CIHPTHI, BXO-
JSIIME B COCTaB JIMIHJIOB, CTPO-
€HUE W CBOMCTBA TPHUALMITIIU-
LEPUHOB, UPHI U Macla, CTpo-
€HUE BXHEHUIINX IMpEICTaBUTE-
neit  docharumoB, CTpoeHHE
CUHrO3MHA M €ro IpPOU3BOJ-
HBIX (IIEpaMHUIOB), CTPOEHUE H
CBOMCTBAa TEPIIEHOB U CTEpPOU-
JIOB.

yMeTh: TPHUBOJUTH CXEMBI CITe-
U(PUIECKUX peakluid MHOTO-
ATOMHBIX CIHUPTOB, aMUHOCITHP-
TOB, THIPOKCUAIBJICTHIIOB, JU-
KapOOHOBBIX KHCIIOT, THAPOK-
CH-, OKCO- ¥ aMHHOKHCIIOT,
NPUBOJIUTH CTPYKTYpHBIE (op-
MyJbl  Tapa-aMHUHOOEH30WHOM,
CAJIMIIMIIOBOH, CyNb(haHUIOBOM
KHCJIOT M pacro3HaBaTh (Gopmy-
JIBI KX TPOU3BOJIHBIX, UCIIOIB3Y-
€MBIX B KauecTBE JIEKapCTBEH-
HBIX CPEICTB; MPHUBOJUTH O00-
M€ U CTPYKTYpHBIE (HOPMYIIbI,
Ha3BaHUS IO CUCTEMATHYECKOMU
HOMEHKJIATyp€ BBICIIUX SKHUP-
HBIX KHUCJIOT, BXOJSIINX B CO-




CTaB JIMIHUJIOB, IPUBOJIUTH CTPO-
€HHE 10 Ha3BaHHIO U JIaBaTh
Ha3BaHUe 1o (opmyse Al OT-
JIeNbHBIX TIPEICTaBUTEICH TpH-
alWITIULEPHUHOB,  IPUBOJAUTH
ooy dopmyny docdatumo-
BBIX KHCJIOT U HpecTaBUTeNeH
¢docharuaoB, NPUBOIUTH CTPO-
eHre C(UHIro3MHa U PaCHO3HA-
BaTh €ro CTPYKTYpHBIH (par-
MEHT B LEpaMUAax, paclo3Ha-
BaTh (parMeHT LepaMuaa B
CTPYKType  C()UHIOMHETNHOB,
NPUBOJIUTH CTPOEHHE U JIaBaTh
Ha3BaHHe Mo (opmyse Al OT-
JIeNbHBIX TIPEJICTaBUTENICH Tep-
IIEHOB U CTEPOUJIOB, IPUBOIUTH
CXEMBbl pEaKIUil TEPIEHOB H
CTEpPOHUIOB.

BJIaJeTh: HAaBbIKAMH CaMOCTOS-
TEIbHOM paboThl € Yy4yeOHOH,
HAy4YHOU U CIIPaBOYHOM JIUTEpPA-
TypOW; BECTH NOWUCK M JeNaTh
00001IafoI1e BBIBOABI, HABBI-
Kam# 0e30macHOi paboThl B XH-
MUYECKOW 1abopaTopuu M yme-
HUSIMHM oOpamarbes ¢ XUMHUYe-
CKOH IIOCYJIOH, peaKTUBaMH, pa-
00TaTh C Tra30BBIMU TIOpEJIKAMU
U 3JICKTPUYECKUMU NPHOOpaMH.

Biopolymers and their
structural constituents.

5/0,14

Carbohydrates. Monosaccharides. Struc-
ture and stereoisomerism. Cyclic forms of

OIIK-4:
OIIK-4.1

3HaTb: CTPOCHUC, Ha3BaHUE U
BUIbI CTCPCOUZOMCPUH  BaAXK-

Craiin-
JIEKIIAS




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
spatial structure of proteins. Test reactions
on o-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.

OIIK-4.2
OIIK-4.3

HEHIMX MOHOCaxapu/oB,
MPHUHIIAIIEI TTIOCTPOCHUS TPOCK-
HUOHHBIX  Qopmyn  Duiiepa,
dopmyn Xeyopca, ITUKIO-OKCO
TayTOMEPHbIE IpeBpaIeHUs
MOHOCAXapua0B, PEaKINOHHYIO
CIOCOOHOCTh (hYHKIIMOHATBHBIX
TpynI  MOHOCAXapwIoB M HX
MPOU3BOHBIX, IPUYHUHBI MPOSIB-
JEeHUsT MOHOcaxapHujaMu BOC-
CTaHABJIMBAIOIIUX CBOWMCTB B
KaueCTBEHHBIX Mpobax ¢ peak-
tuBamu @enunra u TosneHca,
MPUHIIAIIAATHHBIC TUIBI CBS3bI-
BaHUS MOHOCaxapuIHBIX OCTaT-
KOB B JIU- W TOJIUCAaXapuaax C
MOMOIIbIO TJIUKO3UTHBIX CBS-
3€d, COCTaB, CTPYKTYpy U CTe-
pEOM30OMEPUI0 BaKHEUIINUX JH-
caxapuJoB, CIIOCOOHOCTb BOC-
CTaHaBJIMBAIOIINX JHCAXapUIOB
K TayTOMEpPHBIM IpEeBpaICHU-
SIM, PEaKIUU TONyYCHUS CIIOXK-
HBIX D(QUPOB [UCAXAPUAOB H
peakuuMy THIpPOJu3a AU- U To-
JTUCaxXapuioB, MPUHIIUTTHATBHBIE
CXEMBI TIOCTPOEHUS MaKpOMO-
JIEKYJISPHBIX LENEH BaKHEHUIIUX
TOMO- U TeTEepOIOINCAXaPUJIOB;
CTPOEHHE U CTEPEOU30MEPHUIO
BaXHEHIIUX  0-aMUHOKHUCIIOT,
BXOJISIIMX B COCTAaB MENTHIOB H




OCJIKOB, WX COKpaIlleHHbIE 000-
3HAUYEHMS, HUCIOJIb3yeMble NpU
3alUCU  CTPOCHUS MENTHUIHBIX
Lenend, XUMHUYECKYI0 OCHOBY
OCYIIECTBIISIEMBIX B OpTraHU3Me
peakuuii — TpaHCaMHUHHpPOBA-
HUE, BOCCTAaHOBHUTEIHHOE aMU-
HUPOBaHUE, JEeKapOOKCHUIUPO-
BaHUE, OKHCIEHUE THOJbHbBIX
Tpynn, TPHHIUI [OCTPOCHUS
HNENTHIHOM LIeNHu, 3JEKTPOHHOE
CTPOCHHE U MPOCTPAHCTBEHHOE
pacmoaoKeHue MEeNnTHAHON
TPYIIIbI, CTPOEHUE U HOMEHKJIa-
Typy Ha TpuUMepe MPOCTEHIINX
MpEeACTaBUTENEH MNEOTUJIOB,
NEPBUYHYI0O U  BTOPUYHYIO
CTPYKTYypy OEIKOB; 3JIEKTPOH-
HOE CTpOEHWE MUPHUIANHOBOTO U
NUPPOJIBHOTO aTOMOB a30Ta H
y4acTHe UX JJIEKTPOHOB B T,7- U
TT,P-CONPSKEHHBIX CUCTeMax
apOMATHYECKUX T'eTEPOINKIIOB,
OCHOBHBIE, KUCJIOTHBIE U aM(o-
TEpPHBIC CBOMCTBA, O0YCIIOBJICH-
HbIC MHUPUAWHOBBIM, MHUPPOIb-
HBIM WJIM OJHOBPEMEHHO IpH-
CYTCTBHEM ITHX aTOMOB a30Ta B
COCTaBE€ T'€TEPOLIUKIIOB, JTAKTUM-
JAKTaMHYI0 TayTOMEpPHUIO Mpe-
CTaBUTENEH TUIPOKCUTIPOU3-
BOJIHBIX MHUPUMUANHA W MypUHA




(ypauui, TUMUH, IIUTO3MH, Tya-
HUH), TayTOMEpHbIE (OPMBI
0apOUTYpOBOM KHCIIOTBI M €€
NPOU3BOJHBIX — 0apOUTypaTOB,
CTpPOCHHE MOYEBOM KHUCIOTHI U
ee coled — ypaToB, CTPYKTyp-
Hele (QopMynbl KodeuHa, Teo-
¢wnHa, TEOOpPOMHHA, HHKO-
TUHA, HHUKOTUHOBOW KHCIIOTHI,
aTponuHa, MopuHa, 3penpuHa;
MUPUMUIUHOBBIE U ITyPUHOBBIC
HYKJICHHOBBIC OCHOBAaHUS U UX
COKpaIllcHHbIE 0003HAYEHHUS,
CTPOCHHE HYKJIEO3UJOB, CTpPOE-
HUE HYKIJICOTHJOB M WX Ha3Ba-
HUSL Ka (ocdaroB, mnpuHIUT
CTPOCHHUS  TOJUHYKIJICOTHIHOM
nenu (MEepBUYHAS CTPYKTypa
JHK u PHK), xommnemenTap-
HOCTh HYKJICMHOBBIX OCHOBAHHIA
KaKk TPUYUHY CTaOWMIN3aIUA
nsorHoi cnupanu JIHK; momnu-
Hykieo3uadochaTsl U HUX yua-
CTHE B OMOXUMHUYECKUX TPOIIEC-
cax mepeHoca  ¢ocdaTHbBIX
Tpymm.

yMeTh: OIpeneisTh MpUHAI-
JIEKHOCTh MOHOCAaXapuaoB k D-
u L-crepeoxummuueckoMy psay
M0 HUX NPOEKIUOHHBIM (OpMY-
JaM, TPUBOJUTH CXEMY IHKJIO-
OKCO-TayTOMEPUHU MOHOCAXapH-




JIOB U BOCCTAHaBJIMBAIOLINX JH-
caxapuioB ¢ 0OBSCHEHUEM IIpU-
YUH B3alMHOIO Iepexoja pas-
JUYHBIX (HOPM, TPOBOAUTH IKC-
HNEPUMEHTAJIbHO KayeCTBEHHbIE
peaKku OTKPBITHUS MOHOCaxa-
PUIOB M BOCCTAHABIMBAIOIIUX
JIFICaxapuioB pacTBOpax ¢ 00b-
SCHEHMEM HalJII0JaeMOro pe-
3yJbTaTa, MPEACTABIATH CXEMY
HOCTPOCHUS IOJUMEPHBIX IIe-
el rOMONOJIMCAaXapuaoB U Te-
TEpONOINCAXapUIOB;,  IPUBO-
JUTHh MOJIETH OCYUIECTBIISIEMBIX
B OpraHM3Me peakuuil (Tpas-
CaMHHHpPOBaHHE, BOCCTAHOBH-
TEJIbHOE aMMHUPOBAHHE, JIeKap-
OokcunupoBaHue) u o0Opa3oBa-
HUS TUCYTb(OUIHBIX CBs3€H, 3a-
NHUCHIBaTh (pParMeHThl MepBUY-
HOW CTPYKTYpHI TOJUIETITHIOB
B BHUJE IIOCJIEIOBATEIbHO CBS-
3aHHBIX TPEX-YETHIPEX AaMHHO-
KHCJIOTHBIX OCTaTKOB C YyKa3a-
HUEM Ha HaJM4Yue MENTHIHBIX
rpymi, O0KOBBIX paaukanon, N-
u C-KOHIIEBBIX AMMHOKHCIIOT,
NPUMEHATh HOMEHKJIATYpy Ter-
TU/I0B, SKCIIEPUMEHTAJIBHO TPO-
BOJIUTH PEAKIHIO J1€3aMHUHHUPO-
BaHUS 0-AMHUHOKHUCIIOT, LIBETHBIE
peakiu oOHapy>KeHHsI ¢ 00b-




SACHEHHUEM II0JIy4aeMoro pe-
3yJibTaTa; MPOBOJUTH JIOKa3a-
TENbCTBA HAJIMYHS apoMaTHue-
CKOM CHCTEMBI B NUPUIUHE,
nuppoJie, MUPUMUJIUHE U IIy-
pUHE, BBIIETSATH OCHOBHBIA U
KHUCJIOTHBIM LIEHTPHI B MOJIEKY-
JaX TeTePOIUKINYECKUX COEIH-
HEHUIl, SKCIIEPUMEHTAIBHO TPO-
BOJUTh pEAKLHI0 O0O0pa30BaHUs
COJIEM MOYEBOW KHUCIIOTBHI; IPH-
BOJUTh CTPOCHUE, BXOJSIIUX B
COCTaB HYKJIEHMHOBBIX KHCIIOT
MUPUMHIATHOBBIX M TTYPHUHOBBIX
HYKJIEMHOBBIX OCHOBaHHMHA B
JakTaMHOM  QopmMe W uX
TpeXOyKBEHHBIE 00O3HAYCHMS,
NPUBOAUTH CTPOEHUE HYKJIIEO-
3U/I0B, Ha3BaHUs U UX TPEXOYK-
BEHHBbIE 00O3HaueHUs, U300pa-
KaTh  (OpPMYINIBI  OTAENBHBIX
MpeJICTaBUTENECH HYKIEOTHUAOB C
MPUBEJICHUEM WX Ha3BaHWH Kak
docharoB u ykazaHMeM Ha
Haju4ue ciokHoddupHoit u N-
TJIMKO3UJHOM CBSI3CH, 3aITMCBI-
BaTh (parMeHThl NEPBUYHOM
ctpykrypsl JJHK n PHK.

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 1abopaTopuu U yme-
HUSIMU OOpaIaThCs C XUMHYE-
CKOM MOCYJI0OM, peakTUBaMH, pa-
00TaTh C Ta30BBIMU TOpEIIKAMU
U DJIEKTPUYECKUMHU TPHOOpaMHU.

Hroro

16/0,44




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

€M B Jacax
O0bem B ua-
Ne Ne pa3znena HaumenoBanue cax /
n/n ANCHHUILIHHBI JIa0OpATOPHBIX 3aHATHI TPYA0EMKOCTH
B 3.€.
2 ceMecTp
1. |General aspects of|Topic 1: Classification and nomenclature of or- 2/0,05
chemical structure and|ganic compounds.
reactivity of organic
compounds.
2. |General aspects of|Topic 2: Chemical bond structure and electronic 2/0,05
chemical structure and|effects in the organic molecules.
reactivity of organic
compounds.
3. |General aspects of|Topic 3: Isomerism and its types. 2/0,05
chemical structure and
reactivity of organic
compounds.
4. |General aspects of|Topic 4: Structure, properties and reactivity of 2/0,05
chemical structure and|saturated and unsaturated aliphatic hydrocar-
reactivity of organic|bons.
compounds.
5. |General aspects of|Topic 5: Structure, properties and reactivity of 2/0,05
chemical structure and|aromatic hydrocarbons.
reactivity of organic
compounds.
6. |Monofunctional organ-|Topic 6: Structure, properties and reactivity of 2/0,05
ic compounds of bio-|alcohols, phenols, amines and halogenated or-
logical interests. ganic compounds.
7. |Monofunctional organ-|Topic 7: Structure, properties and reactivity of 2/0,05
ic compounds of bio-|carbonyl compounds.
logical interests.
8. [Monofunctional organ-|Topic 8: Structure, properties and reactivity of 2/0,05
ic compounds of bio-|carboxylic acid and their derivatives.
logical interests.
9. |Poly- and heterofunc-|Topic 9: Structure, properties and reactivity of 2/0,05
tional organic com-|poly- and heterofunctional compounds.
pounds in living sys-
tems.
10. |Poly- and heterofunc-|Topic 10: Structure, properties and reactivity of 2/0,05
tional organic com-|saponifiable lipids.
pounds in living sys-
tems.
11. |Poly- and heterofunc-|Topic 11: Structure, properties and reactivity of 2/0,05
tional organic com-|nonsaponifiable lipids.
pounds in living sys-
tems.
12. |Biopolymers and their|Topic 12: Structure, properties and reactivity of 2/0,05
structural constituents. |monosaccharides.
13. |Biopolymers and their|Topic 13: Structure, properties and reactivity of 2/0,05




structural constituents. |oligo- and polysaccharides.

14.

Biopolymers and their| Topic 14: Structure, properties and reactivity of
structural constituents. |a-amino acids, peptides and proteins.

2/0,05

15.

Biopolymers and their| Topic 15: Structure, properties and reactivity
structural constituents. |importance of heterofunctional aromatic and
heteroaromatic compounds.

2/0,05

16.

Biopolymers and their| Topic 16: Purine and pyrimidine bases. Nucleo-
structural constituents. |sides. Nucleotides. Nucleic acids.

2/0,05

Hroro

32/0,89

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

JlaboparopHble 3aHATHS 10 AUCHUIIIIMHE YY€OHBIM IIJIAHOM HE MPEIyCMOTPEHBI.

5.6. IIpumepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (Pador)

KypcoBoii npoexT (paboTa) 1o IUCHUIUIMHE yYeOHBIM IUIAHOM HE MPEAYCMOTPEH.

5.7. CamocTosiTeqbHasi padoTa CTYICHTOB

Copnep:xanue 1 00bEM CaMOCTOATEIBLHON PabOTHI CTYJICHTOB

Ne

n/n

Pa3jnenn u Tembl padouei
NMPOrpaMMbl CAMOCTOSITEJIb-
HOI'0 M3Y4YeHMS

Ilepeyenb fOMAIIHUX 3a-
AaHHUH U IPYTUX BOIPOCOB
AJISl CAMOCTOATEIbHOIO
U3y4YeHus

Cpokn BbINOJI-
HEeHHs

O0beM B
yacax /
TPY/J10eM-
KOCTEL B
3.e.

2 ceMecTp

General aspects of chemical
structure and reactivity of or-
ganic compounds.

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

PaGora ¢ poOmoiaHUTENBbHONU
JIUTEPATypPOil, BBITTOJTHEHUE
KeNc-3aJaHui.

1 Henens

2,0/0,05

General aspects of chemical
structure and reactivity of or-
ganic compounds.
Topic 2: Chemical bond struc-
ture and electronic effects in the
organic molecules.

PaGora ¢ IOMOSHUTEIHHOM
JUTEPATYpPOH, BBIOTHEHUE
KeWc-3aJaHui.

2 Henens

2,0/0,05

General aspects of chemical
structure and reactivity of or-
ganic compounds.

Topic 3: Isomerism and its

types

PaGora ¢ IOMOSHUTEIBHOM
JUTEPATYpPOH, BBIOTHECHUE
KeWc-3aJaHui.

3 Henenst

2,0/0,05

General aspects of chemical
structure and reactivity of or-
ganic compounds.

Topic 4: Structure, properties
and reactivity of saturated and

Pabora ¢ [OIOIHUTEIHLHONU
JUTEPATYpPOH, BBIMOTHECHUE
KeHc-3aJaHui.

4 nenens

2,0/0,05




unsaturated aliphatic hydrocar-
bons.

General aspects of chemical
structure and reactivity of or-
ganic compounds.

Topic 5 Structure, properties
and reactivity of aromatic hy-
drocarbons.

Pabora ¢ HOIMOIMHUTEIHLHONU
JIUTEPATypOM, BBIIIOIHEHUE
KeHCc-3aJaHui.

5 Henens

2,0/0,07

Monofunctional organic com-
pounds of biological interests.
Topic 6: Structure, properties
and reactivity of alcohols, phe-
nols, amines and halogenated
organic compounds.

PabGora ¢ pomosHUTENLHON
JUTEPaATypOi, BBINOTHEHUE
KeHCc-3aJaHui.

6 Hexmens

2,0/0,05

Monofunctional organic com-
pounds of biological interests.
Topic 7: Structure, properties
and reactivity of carbonyl com-
pounds (aldehides and ketones).

PaGora ¢ HOMOJMHUTENBHONU
JINTEPATYpPOil, BBIITOJIHEHUE
KeHc-3aJaHui.

7 Henens

2,0/0,05

Monofunctional organic com-
pounds of biological interests.
Topic 8: Structure, properties
and reactivity of carboxylic acid
and their derivatives.

PaGora ¢ IDOMONTHUTEIBLHON
JTUTEPATypOi, BBHIMIOTHEHHE
KEeNc-3aJaHui.

8 Henens

2,0/0,05

Poly- and he-terofunctional
organic compounds in living
systems.

Topic 9: Structure, properties
and reactivity of poly- and het-
erofunctional compounds.

Pabora ¢ [mOmoOIHUTEIHHON
JUTEPATYpPOH, BBIMOTHECHUE
KeNc-3aJaHui.

9 Henens

2,0/0,05

10.

Poly- and he-terofunctional
organic compounds in living
systems.

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

PaGora ¢ IOMONHUTEIBHOM
JUTEPATYpPOH, BBITOTHECHUE
KeHnc-3aaanunii

10 menens

2,0/0,05

11.

Poly- and he-terofunctional
organic compounds in living
systems.
Topic 11: Structure, properties
and reactivity of nonsaponifia-
ble lipids.

PaGora ¢ IOMOSHUTEIHHOM
JUTEPATYpPOH, BBIOTHECHUE
KeWc-3aJaHui.

11 menens

2,0/0,05

12.

Biopolymers and their struc-
tural constituents.

Topic 12: Structure, properties
and reactivity of monosaccha-
rides.

Pabora ¢ HOIMOJHUTEILHON
TUTEPaTypOil, BBHITIOTHEHHE
KeHc-3aJaHui.

12 wepens

2,0/0,05

13.

Biopolymers and their struc-
tural constituents.

Topic 13: Structure, properties
and reactivity of oligo- and pol-

PaGora ¢ pomoiaHUTENBLHOMU
JUTEPATYypPOH, BBITIOJTHCHHUE
KeNc-3aJaHui.

13 wenens

2,0/0,05




ysaccharides.

14.

Biopolymers and their struc-
tural constituents.

Topic 14: Structure, properties
and reactivity of a-amino acids,
peptides and proteins.

PaGora ¢ pomoiaHUTENBLHOMU
JUTEPATYPOH, BBITIOJTHCHHE
KeNc-3aJaHui.

14 nenens

2,0/0,05

15.

Biopolymers and their struc-
tural constituents.

Topic 15: Structure, properties
and reactivity importance of
heterofunctional aromatic and
heteroaromatic compounds.

PabGora ¢ pomosHUTEILHON
JUTEPaTypOil, BBINOTHEHUE
KeHCc-3aJaHui.

15 menens

2,5/0,07

16.

Biopolymers and their struc-
tural constituents.

Topic 16: Purine and pyrimi-
dine bases. Nucleosides. Nucle-
otides. Nucleic acids.

PaGora ¢ HOMOJMHUTENBHONU
JINTEPATYpPOil, BBIITOJIHEHUE
KeHc-3aJaHui.

16 nenens

2,5/0,07

Hroro

33/1,0

5.8. KanengapHslii rpadpuk BocnuTaTe/JIbHON padoThl MO AMCUMILINHE (MOTYJIIO)

MO}IyJIb 3. quﬁno-nccneHOBaTenbcxaﬂ H HAYYHO-HCC/Iea0BaATECIbCKaAsA N€ATCJIbHOCTD

Mara, mecto | Haspanue me- | Popma nmpo- | OrBercTBeHHbIH | JlocTHaKEHHA 00Y-
NpOBe/ieHUs! ponpusATHSA Be/leHUs Me- Yauuxcs
PONPHUATHSA
Arniperns, Jlexuus-6ecena I'pynmosas Oguaposa F0.A. | ChopmMHupoBaHHOCTH
2022 1. «The history of OIIK-4:
®I'bOY BO the develop- OIlK-4.1
«MI'TY» ment of bioor- OIIK-4.2
ganic chemis- OIIK-4.3
try. The role of
bioorganic
chemistry in the
theoretical
training of a
doctory

6. Ilepeyenb y4eOHO-METOAMYECKOr0 OOecleYeHUsl ISl CAMOCTOSITEJIbHOM PadoThI
00y4YaKIIMXCH M0 TUCHUILINHE (MOTYJIIO).

6.1. Metoanueckue ykazanusi (cOOCTBeHHbIe pa3padoTKm)

OTCcyTCTBYIOT

6.2. Jlurepatypa AJ1s1 CAMOCTOATEILHON padoThI

1. 3ypabsau, C.D., Fundamentals of bioorganic chemistry = OcHoBbl OHOOpPraHHYECKOM
XHMUH [ DNEeKTpOHHBIH pecypc]: yueOnuk / Zurabyan S.E. - M.: I'DOTAP-Menaua, 2015. - 304 c.

- 9bC «KoHcynpTant CTyJEHTa» - Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970434437.html



http://www.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 CPEACTB AJsl MPOBeAeHUsI NMPOMEKYTOUYHOH aTTecTAlMU 00yua-
OIIMXCH M0 AMCHUIIMHE (MOAYJII0)

7.1. IlepeyeHb KOMIIETEHIIHI ¢ YKa3aHHeEM 3TanoB uX (JOPpMUPOBAHMSI B Mpolecce 00-
pa3zoBaTebHOH IPOrPaMMBbI

Jransl popmupo- | HammenoBanune y4eOHbIX JTUCHHUILINH, (POPMHUPYIOIINX KOMIIETCHIIUH
BaHMS KOMIIETEH- B IIpolecce 0CBOCHHUsI 00pPa30BaTeJbHOM NPOrpaMMbl
107071

(HoMep cemecTpa

COIJIACHO y4eOHOMY
IUIAHY)

OIIK-4: Cnioco0eH NpUMeHATh MeIULMHCKHE M3/1eJIMs1, TPeyCMOTPeHHbIe MOPSAKOM OKa-
3aHUSI MEAUIMHCKOH NMOMOIUM, a TaKKe INPOBOAUTH 00C/JIeJ0BAHUA NALMEHTA C LEJbI0
YCTAHOBJICHHMS IMAarHO34.
OIIK-4.1 — T'oToB NpPHUMEHUTH AJTOPUTM MEJUIUHCKUX TEXHOJIOTHii, CIIeIHATU3UPO-
BAHHOIO0 00OPYNOBAHMS M MEIMIMHCKHX H3JeJHil NPH pelieHnH Npo¢ecCHOHATBHBIX 32-
nad.
OIIK-4.2 — T'oTOB NPUMEHHWTb MeIULMHCKHE H3/1eJNs, JJeKapCTBeHHbIe penaparhl, B
TOM 4YHcJie HIMMYHOOMOJIOTHYECKHe, M HHbIe BellecTBA U MX KOMOMHALIMHU NPHU pelieHUH
npogeccuoHAIBHBIX 32/1a4.
OIIK-4.3 — OuenuBaeTr pe3yJbTaThl HCNOJIb30BAHUS MEeTUIMHCKHX TEXHOJIOTHIi, Crienmna-
VIM3MPOBAHHOI0 000PY10BaHUSA M MEJIMUIMHCKHMX H3JeJMi NMPH pelieHuH npodeccuoHa b-
HBIX 32/1a4.

2 Buoopzanuueckas xumus

3,4 buoxumus
8 OTOPHHOJIAPUHTOJIOTHsI
7 OdranbMonorus

7,89A AKYILIEPCTBO U THHEKOJIOTHSI

5,6 [MporneaeBTHKA BHYTPEHHUX 0OJIE3HEN, TyueBas IMarHOCTHKA

5,6 OO611ast XUpyprs, JTydeBas UarHOCTUKA
C OHKOJIOTHS, JTy4YeBast Teparus
B PernpoyKToIorust
4 [TpakTuKa 110 MOJYYEHHIO MPOPECCHOHATBHBIX YMEHUN U OIbITA MPOdec-

CHOHAJILHOM ACATCIIBHOCTH HAa JOJDKHOCTAX CPECAHCTO MCIAUIIMHCKOTO IIEP-
coHaJIa (TIOMOUTHMK MAJTaTHOW MEIUIIMHCKON CecTphl)
6 [IpakTuka 1o moxy4yeHuro NpoecCUOHAIbHBIX YMEHUN U OmbITa mpodec-
CUOHAJIILHOU JCATEIBHOCTH Ha JIOJKHOCTAX CPEIHEr0 MEJUIMHCKOrO Iep-
coHajia (MMOMOILTHUK NPOLEAYPHONH MEAUIIMHCKON CECTPBI)
[TpakTrKa aKymepcKo-THHEKOIOTHYECKOTO POpHIIS

[IpakTHKa XUpYprudecKoro npoduis

[IpakTuka TepaneBTUYeCKOro NpoQuis

[MpakTuka obOmeBpadeOHOro Mpodus (IIOMOITHUK Bpayda)

[IpakTHKa JMArHOCTHYECKOTO MPOPHUIIs

> >| > o o o

HpaKTI/IKa 110 HEOTJIOKHBIM MCIUIUHCKHUM MAHUITYJISAOUAM




HOI[FOTOBK& K Caa4uc U caadya rocyJapCTBCHHOIO 3K3aMCHa




7.2. Onucanue mokasartejied u KPpUTEPUEB OLCHUBAHUA KOMIIeTEeHIIUII Ha PA3JUYHBIX 3Tallax MX (l)OpMHpOBaHI/Iﬂ, OIIMCAHUuEC HIKAJbI

OICHUBaAHUA

I[Inanupyemble pe3y/bTaThl 0CBOECHHSA
KOMIIeTEeHI[UH

Kpurepuu oueHuBanusi pe3yJbTaToB 00yUeHUs

HECYAOBJIETBOPUTECJIbHO| YAOBJIETBOPUTEJIBbHO

X0po1Io

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 cpeji-
CcTBa

OIIK-4: Cnocoben NMPUMEHATDb MEIUIUHCKUEC U3/1€JIUsl, IPECAYCMOTPCHHLIC IIOPAAKOM OKa3aHUsA MeIUINHCKOI MOMOIIIH, a TAKKE IPOBOAUTD 06c.11e1103a-
HUSA IMMALUECHTA C HEJIbI0 YCTAHOBJICHUA THAIHO3A.
OIIK-4.1 — ToroB NPUMEHUTL aJTrOpUTM MEIUINUHCKHUX TeXHOHOFHﬁ, CnenuaJMm3upoBaHHOI 0 oﬁopynonaﬂnﬂ M MeAUIUHCKHUX U3eJIuii IpHu pelICHUN

npodeccuoHaILHbIX3a/1a4.
OIIK-4.2 -

KOMOMHAIIMM NPHU pelieHn U NpodecCHOHAIbHBIX 3a/1a4.
OIIK-4.3 — OuennBaer pe3yJibTAThl UCMOJIL30BAHUA MEIUIIMHCKHUX TEXHOJIOTHIi, CIENUATU3UPOBAHHOIO 000PY/IOBAHUSI U METUIMHCKUX M3/eJIUH Npu

ellleHN U npodeccHOHATbHBIX 32/1a4.

TI'oToB NPUMEHUTb MCEIUMINHUHCKHE WH3€C/IUs, JEKAPDCTBCHHLIC NIPeiapaThbl, B TOM 'lI/IC.]'IeI/IMMyHOGI/IOJIOI‘I/I‘leCKI/Ie, M HHBIC¢ BCIIECCTBA M HX

3HaThL: OCHOBHEIC 6I/IOJIOFI/I‘I€CKI/I€, (I)I/IBI/I‘IC-
CKMC U XUMHUUYCCKHEC 3aKOHOMCPHOCTH, JIC)Ka-
HIMC B OCHOBC IIPOHCCCOB, IMPOTCKAIOOINX B
OpTaHHU3MC YCJIOBCKA.

chaFMCHTapHBIC 3HaHUA

Hemnonnasie 3Hanns

CdopmupoBanHbIe,
HO cofiepKallye oT-
JeNbHBIE POOeh
3HAHUS

CdopmupoBanHbie CH-
CTEMaTUYECKUE 3HAHUS

YMeThb: IPOBOANUTH AIEMEHTApHYIO CTaTHCTH-
YecKylo 00pabOTKy MaHHBIX; 0000IIaTh pas-
TMYHbIE WCTOYHUKM HH(MOPMALUH C LEINBIO
MPUOOPETEHUSI HOBBIX  MPOPECCHOHATBHBIX
3HaHUM.

YacTranblie YMCHUA

Hemnonnere YMCHUA

VYueHus noJIHbIE, J10-
MyCKarTcs HeOOIb-
LIHE OIINOKHU

CdopmupoBaHHbIe yMe-
HUS

Biiagerb: HABBIKAMHU BECTH ITOMCK W JEJIATH
00001Iar0E BHIBOIBI.

YacTHyHOE BlIaJIcHUE
HaBbIKaAMHU

Hecucrematuueckoe
HpI/IMeHeHI/IC HaBLIKOB

B cucremarnueckoM
HpI/IMeHeHI/II/I HaBBbI-
KOB JIOITyCKarOTCs
pooebl

VcmenHoe U cucreMa-
TUYECKOE TPUMEHEHNUE
HaBBLIKOB

Omnpoc, keiic-
3aJlaHus, KOJUIO-
KBUYM, DK3aMEH B
YCTHOHU (hopme




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: o, 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,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 -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. MeToan4yeckne MaTepuaJbl, ONpeaeasoiue Mpoueaypbl OueHUBaAHUs 3HAHUM,
YMeHUIi ¥ HABBIKOB, M ONbITA IEATEJbHOCTH, XapPAKTePU3YIOIIUX 3Tanbl (OpMUPOBAHUS
KOMIIEeTeHI M

TpeboBaHusi K MpPOBeIEHUIO ONIPOCA

Onpoc - cpeacTBO KOHTPOJIS,, OPraHU30BAHHOE KaK CHelHaibHas 0ece/1a MpenoiaBaTesi C
06yqa}01111/1Mcs1 Ha TEMBI, CBA3aHHbLIC C H3yqaeM0171 HHCHHHHHHOﬁ, " paCCYNTAHHOC Ha BLISACHC-
HUE 00beMa 3HaHMI 00yYaroIIerocs Mo ONpeeIeHHOMY pa3fiely, TeMe, IpobdiaemMe U T.11.

Kpurepun oueHku 3HAHUI NPU NPOBEICHNH ONpoca:

OueHka «OTJIMYHO» - CTYJICHT IOJIHO M3JIaraeT U3yuYeHHbIM MaTepuall, Ja€T MpaBUIIbHOE
oTpeieTICHNe MOHATUN; OOHAPYKUBAET MOHUMAHUE MaTepualia, MOXKET 000CHOBAaTH CBOM CYXK-
JEHUs, PUMEHUTHh 3HAHHUS HA TMPaKTUKE, MPUBECTH HEOOXOJUMBbIE MPHUMEPHI HE TOJHKO IO
y4eOHUKY, HO U CAMOCTOSITEIILHO COCTaBJICHHBIC; M3JIaraeT MaTepral MmpoPeCCHOHATBHBIM SI3bI-
KOM C HCTIOJIb30BAaHUEM COOTBETCTBYIOIICH CHCTEMBI MTOHITHIA U TEPMUHOB.



OneHka «X0poio» - CTYJIEHT Ja€T OTBET, YAOBIETBOPAIOLINN TEM K€ TPEOOBAaHUSAM, UTO
JUI OLIEHKU «OTJINYHO», HO JOMycKaeT 1-2 ommnOKu, KOTOpbIe caM ke MCIpaBiseT, U 1-2 Heno-
yéTa B MOCJIEIOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «yA0BJEeTBOPUTEJIbHO» - CTY/EHT OOHapyXHUBAaeT 3HAHHE U TIOHUMAHHUE OCHOB-
HBIX MOJIOXKEHUI aHHOW TEMBbl, HO W3JlaraeT MaTepuaj HEMOJHO M JOMYyCKAaeT HETOYHOCTH B
OIpe/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 M3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (HOpMYIHPOBKE
OIpe/ieNIeHUH 1 MPaBUJl, UCKaXKaIOIKUE UX CMBICI, OECIIOPSI0YHO U HEYBEPEHHO M3JIaraeT mMare-
pua.

Tpeﬁonaﬂuﬂ K IIPOBECACHUI0 KOJJIOKBUYMA

KoJ110KkBHYM - Cpe/icTBO KOHTpPOJII YCBOCHHUSI yUeOHOIO MaTepuaja TeMbl, pasjiena UiH
pa3zenoB TUCIUIUIMHBI, OPraHU30BaHHOE KaK yuyeOHOe 3aHATHE B BHUJE cOOeceNOBaHMs Mpero-
JaBatessi ¢ 00y4yaroIluMHUCs.

Kpurepun oneHky 3HAHWH NPH NPOBEICHUH CO0eCeJOBAHMSA:

OneHka «OTJHYHO» - IIyOOKOE M MPOYHOE YCBOCHHE MPOrPAaMMHOI0 MaTepuala; MoJ-
HbIE, NOCIIE0BaTEIbHbIE, TPAMOTHBIE U JIOTHUECKHU H3JIaraéMble OTBETHI NMPHU BUAOU3MEHEHUU
3aJaHKs; CBOOOJHO CIIPABJISAIOLIMECS C MOCTaBICHHBIMU 3a/ladaMi, 3HAHUS MaTepuala; Ipa-
BUJIbHO OOOCHOBAaHHBIE MPUHSTHIE PEIICHUS; BJaJ€HHUE PAa3HOCTOPOHHUMHU HaBbIKAMH U IpuUe-
MaMHU BBIIIOJIHEHUS TPAKTUYECKUX 3a]a4.

OneHka «X0pouo» — 3HaHUE MMPOrPaMMHOI0 MaTepHalia; rpaMOTHOE U3JI0KeHue, 6e3 cy-
IIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; NIPaBUJIBHOE IPUMEHEHUE TEOPETUYECKUX 3HA-
HU; BJIaJIeHUE HEOOXOAMMBIMHU HABBIKAMM IIPH BBIIIOJIHEHUH MPAKTUYECKUX 3a/1a4.

OneHka «yJA0BJIeTBOPUTE]bHO» — YCBOEHHE OCHOBHOIO MaTepualla; IpU OTBETE JIOIYyC-
KalOTCSl HETOYHOCTH; MIPU OTBETE HEJIOCTATOYHO MPaBUIIbHBIE (OPMYIHPOBKH; HAPYILICHHUE TO-
CJIEZIOBATEJILHOCTU B U3JI0)KEHUHU IPOrPaMMHOI0 MaTepualla; 3aTpy/AHEHHs B BBIOJHEHUN MPaK-
TUYECKUX 3a/IaHUM.

OuneHka «HeyJI0BJIETBOPUTEIBLHO» — HE 3HAHHWE NMPOrPaMMHOr0 MaTepuana; Ipu OTBETe
BO3HUKAIOT OMIMOKH; 3aTPyIHEHUS IPU BHITIOJTHEHUH NTPAKTUUECKUX 3a/1aHUH.

TpeOoBaHusl K NPOBeIeHUIO Kelic-3aaHUil

Keiic-3aganme - npobieMHoe 3aJaHue, B KOTOPOM OOyYarolieMycs MpeJlaraloT OCMbIC-
JUThH peasibHyI0 NpOo¢eCcCCHOHATBHO-OPUEHTUPOBAHHYIO CUTYALMI0, HEOOXOIUMYIO /ISl PELIeHUs
JaHHOM Mpo6semMbl. CYIIHOCTh JAHHOTO METOJ]a COCTOHMT B TOM, YTO Y4eOHBIH MaTepuan Imoja-
€TCsl CTyJE€HTaM BHJIE pPEaJbHbIX MPO(ECCHOHAIBHBIX Mpo0ieM (KEeHCOB) XapaKTEpHBIX MAJIs
OIIPEJIETICHHOTO BUJA NMPO(GECCHOHANBHON JeaTenbHoCTH. PaboTas Hajx pemieHueM keiica, CTy-
JIeHT NproOpeTaeT npodeccuoHaNbHble 3HAHUS, YMEHHUS, HaBbIKM B pe3yJIbTaTe aKTUBHOM TBOP-
4eckoil paboTel. OH caMOCTOATENBHO (OPMYJIUPYET LETH, HAXOAUT U COOUPAET pa3InyHyIO UH-
(dopmanuio, aHaIU3UPYET €€, BbIIBUTAaeT IMIIOTE3bl, UIIET BAPHUAHTHI PEIIeHus Mpobiaemsl, Gop-
MYJIIpYET BBIBOJIbI, 0OOCHOBBIBAET ONTHUMAJIbHOE pelieHne curyanuu. [Ipouecc pemenus, npo-
ME)XXyTOYHbIE U UTOTOBBINM pe3yJbTaThl pabOTHI CTYACHTA MO PELICHUIO Kelca MoJuIekaT KOHTPO-
J10.

Kputepun oneHkn 3HaHUI NP NPOBeIeHNH Kelic-3aJaHMIi:

OneHka «OTJIMYHO» - NPaBUWIbHOE pEIlIEHUE Keiica, MmoapoOHas apryMeHTalMsl CBOETO
peleHue, Xopolee 3HaHue TEOPETUUECKUX acleKTOB pelIeHus Keiica.

OneHka «XOpomo» - MPaBUIBHOE PEIIEHUE Keiica, JOCTaTOYHAasi apryMEHTalusi CBOETO
peleHue, onpeaenéHHOe 3HaHUE TEOPETUUECKUX aCIIeKTOB PELICHHUs Kelca.



OneHka «yI0BJeTBOPHUTEJIbLHO» - YACTUYHO MPaBUWJIBHOE pEIICHUE Kelca, HeAoCTaTou-
Has apryMEHTAalsl CBOETO PELICHHE.

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

TpeGoBaHusl K MPOBEAEHNIO 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 oneHku 3HaHUI NP NPOBeIeHNH IK3aMeHa

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

OneHka «XOpoLI0» - BBHICTABIISIETCS CTYJEHTY, €CJIM OH TBEPAO 3HAET MaTepual, rpaMoT-
HO U I10 CYILLECTBY M3JIaracT €ro, yMeeT IPUMEHATh NI0JyYE€HHbIE 3HaHWsI Ha MPAKTHUKE, OIyCKa-
€T B OTBETE WJIM B PELICHUU 33/1a4 HEKOTOpbIe€ HETOUHOCTH, KOTOPbIE MOXKET YCTPaHUTh C IO-
MOILBIO JOTIOJIHUTEIBHBIX BOIIPOCOB IIPENOAABATEIIS.

OneHka «yJI0BJ1eTBOPUTEIbHO» - BBICTABISETCS CTYJEHTY, IOKa3aBlIeMy (pparmeHrtap-
HBI{, Pa3pO3HEHHBIA XapakTep 3HAHWN, HEIOCTATOYHO IMpPAaBUIIbHBIE (POPMYIHUPOBKU Oa30BBIX
MOHSTUNA, HAPYLIEHUS JIOTHYECKOI MOCe10BaTEIbHOCTH B U3JI0KEHUHU [TPOrPAMMHOI0 MaTepua-
Ja, HO TPH 3TOM OH BJaJIe€T OCHOBHBIMU pa3jieiaMy yueOHOI mporpaMMsbl, HEOOXOAUMBIMHU IS
JaIbHENUIIEro 00yUeHUsI U MOXKET MPUMEHSTh MOJIyYeHHbIE 3HaHUs 110 00paslly B CTaHAAPTHOU
CUTYallUH.

OneHka «Hey/I0BJIETBOPUTEJIBHO» - BHICTABIIAECTCA CTYACHTY, KOTOPBIA HE 3HAeT 0OOJb-
el 4acTM OCHOBHOI'O COZAEp)KaHUs y4eOHOM NporpaMMmbl JAUCHUIUIMHBI, JOMyCKaeT IpyOble
om0k B (POPMYITMPOBKAX OCHOBHBIX MOHSATHI TUCHUIUITMHBI U HE YMEET HCIIOJIB30BaTh MOIY-
YEHHBIE 3HAHUS IIPU PEIICHUH TUIIOBBIX IPAKTUYECKUX 3a1ad.

8. YueoHo-MeToqHUeCKOe M HHPOPMALIMOHHOE o0eceueHne THCIMIIIHHBI (MO JI51)

8.1. OcHoBHas JuTEpaTypa

1. 3ypabsu, C.D., Fundamentals of bioorganic chemistry = OcHoBBI OHOOpraHHYECKOM
XHMUH [ DNEeKTpOHHBIH pecypc]: yueOHuk / Zurabyan S.E. - M.: I'DOTAP-Menaua, 2015. - 304 c.

29bC «KoHcynpTanT CTyJICHTa» - Pexum JIOCTyTa:
http [Iwww .studentlibrary.ru/book/ISBN9785970434437.html

8.2. JlonmoJiHUTEJIbHAS JTUTEpaTypa

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. UndopManHOHHO-TEIeKOMMYHUKALIMOHHBIE pecypchl ceTH « AHTepHeT»

1. O6pazoBarensubiii mopran ®I'BOY BO «MI'TY» [Dnextponnsiii pecypce]: Pexxum mo-
cryna: https://mkgtu.ru/.

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



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

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

4. Hayunas onextpoHHas OumOmmoreka Www.eLIBRARY.RU — Pexum pocryna:
http://elibrary.ru/.
5. DNEKTPOHHBIH KarTajaor OnbIMoTeKH — Pexum nocrymna://

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

6. Emunoe okHO gocTtynma K oOpa3zoBarenbHBIM pecypcam: Pexum gocrtyma:
http://window.edu.ru/.

9.MeT0)1nqec1cue YKazanus 1Jist 06yqa101uuxca 10 OCBOCHHMIO JUCIHUMIIJIMHBI (MO}Iy.]IIO)
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.

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

8. Fisher's projective formulas. Enantiomers.


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

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 4-5: 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. I and 11
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 6: 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 7: 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 8: 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 9: 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-, -, 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 10-11: 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 12: 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 13: 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 14: 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 15: 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 16: 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. Mepevyenb MHGOPMANMOHHBIX TEXHOJIOTHI{, HCIOJIL3YEeMbIX MPH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MpoLecca Mo JUCIHUILINHE, BKJIIOYasi epeyeHb MPOrpaMMHOro odecre-
YyeHHs1 H HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOTUMOCTH)

10.1. IlepevyeHb He0OXOAMMOI0 MPOrPAMMHOI0 O0ecTieYeHusl.

1. Onepammonnas cuctema «Windowsy, morosop 0376100002715000045-0018439-01 ot
19.06.2015.



Jis ocymiecTBieHUsT y4eOHOTO TIpoIecca HCIONB3yeTcss CBOOOIHO pacIpOCTpaHsIEMOe
(6ecrumaTHOE HE TpeOyroIee JIMIIEH3UPOBAHUS ) MPOrPaMMHOE 00ECTICUCHHE:

1. Ilporpamma st Boctipom3BeieHus ayano u Buzaeo ¢aiinos «VLC Media Player»;

2. TIporpamma J1jist BOCIIpOM3BEICHHS ayano U Buaco daiinor «K-Lite Codecy;

3. O¢wucHsriii maketr «WPS Office»;

4. IIporpamma juis paboThI C apXuUBaMu «7Zip»;

5. [Iporpamma st paboTsl ¢ fokymenTamu popmarta PDF «Adobe Readery.

10.2. IlepeyeHb HEOOXOAUMMBIX HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnpiii oOyuaromuiicss B Te€4eHHE BCEro Mepuoja oOydeHHUs obecreueH WHIMBHIYallb-
HBIM HEOT'PaHUYECHHBIM JJOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAM:

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

oubaroTeuyHas

cucrema

«KoHCcynbTanT

CTYJICHTa»

2. DnextponHas 6nbmmorednas cucrema «IPRbooksy» (http://www.iprbookshop.ru/)
3. Dnekrponnas oudanorevnas cuctema «ZNANIUM.COM» (http://www.znanium.com).
Jns oOyuarommxcst obecriedeH AocTyn (YIaJeHHBIH J0CTYI) K CIEAYOIMM COBPEMEH-
HBIM MPO(ECCHOHATBHBIM 0a3aM JaHHBIX, HH)OPMALMOHHBIM CIPABOYHBIM M TTOMCKOBBIM CH-

CTCMaM:

1. Koncynbrant [Inroc — cnipaBovnas npasosas cuctema (http://consultant.ru).
2. Hayunas snextponHas 6ubmmoreka (HOB) (http://www.elibrary.ru).

3. Dnekrponnas bubnuoreka Jucceprauuii (https://dvs.rsl.ru)

4. KubepJlenunka (http://cyberleninka.ru).

5. HanmonanwsHast snekrponHas oudmuoreka (http:/H36.pd).

11. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl HEOOXOAMMOM JJIsl OCYHIeCTBJICHUS
00pa30BaTeJLHOIO NMPoLecca No AMCHUIINHEe (MOYJII0)

HanMeHoBaHNA cienUAJILHBIX
MOMeEIeHU I U ToMelleH il

OcHalIeHHOCTHL
CHeHAILHBIX

IlepeyeHb JMIIEH3UOHHOTO
NMPOrpaMMHOI0 od0ecreyeHusl.

JJIS1 CAMOCTOSITEJIbHOM PadoThl NOMeIeHUu ! U PexBu3UTHI

noMenieHuii 1 MOATBEPKAAI0LIEr0

CaMOCTOATEIbHOMN AOKYMEHTAa

padoThI
CneunuajabHble MOMeEIIEHHSsI

VYuebuble  ayauropuu s | [lepeHocHoe — MynbruMme- | 1. OmepanuoHHass —cucTeMa
MIPOBEICHUS 3aHIATHI | TuiiHOe — oOopynoBanwme, | « Windowsy, JIOTOBOP
JIEKIIMOHHOT'O THUIIA: nocka, mebens musa aynu- | 0376100002715000045-
385000, Poccwuiickas | Topuii, kom-mbtoTeprbiii | 0018439-01 ot 19.06.2015.
denepanus, Pecriy6nuka | kmacc na 15 nocaooumvix
Anpiresi, 1.  Maiikor,  yi. | Mecm, OCHAIIeHHBIH KOM- | CBOOOMHO pacrpocTpaHsIeMoe
Kpectpsiackas, II. 2, | merotepamu  Pentium ¢ | (GecrmatHoe He TpeOyroiiee
TIEKIIMOHHBIHN 3aI1. BbIX0/10M B MlHTEpHET JTUICH3UPOBAHUS) TPOTPAMM-
Aynuropus ISt 3aHATHH HOE o0ecTIeUeHHE:
CEMHUHAPCKOTO TUTIA, TPYTIITOBBIX 1. IIporpamMmma mjisi BOCIIpOM3-
" WH/IUBUY QTbHBIX BEJICHUSI aylnuo W BHUIEO (Qaii-
KOHCYJIbTaIUH, TEKYIIETOo noB «VLC Media Playery;
KOHTPOJS ¥ TMPOMEKYTOYHON 2. TlporpamMma Juisi BOCIIPOM3-
aTTeCTaluu: BEJICHUS ay/luo U BHUJEO (¢aii-
385000, Poccuiickas 10B «K-Lite Codecy;
denepanys, Pecny6nnka 3. Odwucuerii maker «WPS
Anpiress, r. Maiikon, . Officey;



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

Kpectesuckas, 1. 2, ayn. 4-129.

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

5. Ilporpamma asns paboTHI €
nokymeHntamu (opmara PDF

«Adobe Reader.
IlomerneHnus ajisi CAMOCTOATEILHOH PadOThI
VYy4eOHble aynutopun  Juis | Ilepenocnoe  mynbpTume- | 1. OnepauuoHHas — cucrema
CaMOCTOSITENILHOM paOOTHI: nuitHoe  obopynoBanue, | « Windowsy, JIOTOBOP
YuransHbIH 3a: 385000, | nocka, mebens mis aymu- | 0376100002715000045-
Poccuiickas ®enepanys, | Topuil,  komnbroTepHbli | 0018439-01 ot 19.06.2015.
PecmyGnmka Anpires, I. | knacc Ha 15 nocaodoumnvix

Maiikon, yn. IlepBomarickas, n.
191, 3 srax.

Mmecm, OCHAIICHHBIA KOM-
nploTepamu  Pentium ¢
BBIX0JI0M B MHTEpHET

CB0oOOIHO pacmpocTpaHsIieMoe
(6ecrmatHoe He TpeOyrolee
JUIEH3UPOBAHUA) MPOrpaMM-
HO€E oOecreueHue:

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

2. IlporpamMma asis BOCIpOM3-
BEJICHUS aynuo U Buueo ¢aii-
noB «K-Lite Codecy;
3. OdwucHbi maKeT
Officey;

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

5. Tlporpamma st paboThl 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 HarpaBieHus (CIEIUATFHOCTH)

BHOCATCA CICAYOIINE JOIMMOJIHCHUA 1 U3MCHCHHUA:

]_IOHOJ'IHGHI/IH U U3MCHCHUA BHCC

(momxnocTh, ®.N.0., moanuce)

Pabouas nmporpamMma nepecMoTpeHa U 0100peHa Ha 3aceianuu Kadeapbl

(HanmeHoBaHUe Kadeapol)

« » 20 1.

3aBemyronuii kageapoit

(moamuck) (®.1.0.)



