CrrernanbHocTh / Speciality: 7-06-0531-01 Xuwmus / 7-06-0531-01 Chemistry)
Yuebnas nqucnuruinHa, Mmoayib / Academic discipline, module: Tlpupoanbie n cuaTeTHYECKUE MosIeKysipHbie MammuHbl / Natural and

synthetic molecular machines

Kpatkoe comepxanue yaeOHOM THCIIN-
ruHbL, Moy / Brief summary

[{ens yaeOHOM AUCITUTUITMHBI — OCBOCHHE
mucrutuinabl «[IpuponHble U CUHTETH-
YECKUE MOJICKYJISIPHBIE MAaIIuHBDY T103-
BOJIUT CTyJACHTaM c(opMupoBaTh mpe-
CTaBJIeHHE 00 JaHHOW HAay4YHOU 00JiacTu
C aKIEHTOM Ha KOHCTPYHPOBAaHUU MO-
JICKYJIIPHBIX YCTPOHCTB M HM3yYCHHUEM
HaIpaBJICHUN WX MPAKTUYECKOTO TMPH-
MEHEHUSI.

The goal of the academic discipline is to
master the discipline “Natural and synthetic
molecular machines” which will allow stu-
dents to form an understanding of this scien-
tific field with an emphasis on the design of
molecular devices and the study of the di-
rections of their practical application.

dopmupyembie komrereHyu / The
formed competences

Hcnonp3oBaTh 3HaHUS B oOjacTu
MEXaHU3MOB XPAHEHHUs, Mepeaul u pe-
anu3aluy TeHETHUYeCKOM HHdopMalm,
CTpoeHus: U (YHKUUNA CIOKHBIX BBICO-
KOMOJIEKYJISIDHBIX COEIMHEHUM, COCTAB-
JSIOUUX KIIETKY, JUIsl PEIIeHUs 3a/lay B
00JacTi XeMOHMH(POPMATUKH.

OpueHTupoBaTbCd B CHUCTEME CO-
BPEMEHHBIX 3HAHUI O CTPOEHUU XUMHU-
YECKUX BEIIECTB B paMKax 0Opa30BaHMs
Ha MX OCHOBE CIJIOKHBIX CYIPaMOJIEKY-
JSIpHBIX aHcaMmOJeld W arperaroB, ompe-
JEJSAIIUX pa3HooOpazue Ouosaoruye-
CKHX CHUCTEM M INPOLECCOB; AHAIU3ZHUPO-
BaTb BPEMEHHYIO JIMHAMHUKY CIIOKHBIX

Apply knowledge of the mechanisms of
storage, transmission, and implementation
of genetic information, as well as the struc-
ture and functions of complex macromolec-
ular compounds that make up cells, to solve
problems in chemoinformatics.

Navigate the system of modern
knowledge on the structure of chemical sub-
stances within the context of the formation
of complex supramolecular assemblies and
aggregates based on them, which determine
the diversity of biological systems and pro-
cesses; analyze the temporal dynamics of
complex chemical systems and predict their
properties.

Have an understanding of the basic




XUMHUYECKUX CHUCTEM M MPOTHO3UPOBATH
MX CBOMCTBA.

Bnanets npencraBneHusiMu 00 oc-
HOBHBIX MEXaHU3Max JIEUCTBHSI MPUPOI-
HbIX WM CHUHTETHYECKHX MOJIEKYJISPHBIX
MallnH, cnocodax uxX NpUMEHEHHs B 00-
JacTh OMOXUMHH ¥ HAHOMEXAHUKE.

mechanisms of action of natural and syn-
thetic molecular machines, and methods of
their application in the field of biochemistry
and nanomechanics.

Pe3ynbpraTel 00yueHus (3HaTh, yMETh, Bia-
netb) / Learning outcomes (know, can, be
able)

B pesynbrare ocBoeHHs Yy4eOHOU
JVCLHHIUIMHBI CTYAEHT JOJIKEH:

3HATh:

OCHOBHBIE KOHLEIIHUU CyIlIpaMoJie-
KYJISIPHON XUMUH;

TUIIBI HEKOBAJICHTHBIX B3aMMO/JIEH-
CTBUU;

METOAbl MCCIIEIOBAHUSA
CYNPAMOJIEKYJIAPHBIX CUCTEM;

OCHOBHBIE IIOAXOAbl K JM3alHY H
CUHTE3Yy MOJIEKYJIIPHBIX YCTPOMCTB;

TEOPETUYECKUE OCHOBBI METOA0B
HCCIIEIOBAHNUSI MEXAHUKU MOJIEKYJISp-
HBIX YCTPOMCTB CUHTETHUYECKOU U Ono-
JIOTUYECKON IPUPOJIBI;

yMeThb:

TEOPETUYECKU OLICHUTH BO3MOX-
HOCTb O0pa30BaHUA MOJEKYJSIPHBIX
YCTPOMCTB, CIOCOOHBIX PEaTU30BbI-
BaTh MAILIMHONOIOOHBIE IBUKEHUS;

pa3nuyaTtbh KOHCTPYKLIMOHHBIE OCO-
OCHHOCTH TPHUPOJHBIX M CHHTETHYE-
CKMX MOJIEKYJISIPHBIX MAallluH;

HMeTh HaBBIK:

CJIOKHBIX

Upon completion of this course, students
should:

understand:

the fundamental concepts of supramolec-
ular chemistry;

types of non-covalent interactions;
methods for studying complex supramo-
lecular systems;

basic approaches to the design and syn-
thesis of molecular devices;

theoretical foundations of methods for
studying the mechanics of synthetic and
biological molecular devices;

be able to:

theoretically evaluate the possibility of
forming molecular devices capable of
machine-like motion;

distinguish between the design features of
natural and synthetic molecular machines;
Have the following skills:

proficiency in the terminology of supra-
molecular chemistry;

searching in structural databases;
proficiency in theoretical research meth-




BJIAJCHUSI TEPMHUHOJIOTMYECKUM aIl-
[apaToM CynpaMoOJIEKYJISIPHON XUMHUH;

MOMCKOBON paboThl B 6azax CTPyK-
TYpPHBIX JIaHHBIX;

BJIAJICHUSI METOJIaMH TE€OPETHUYECKO-
ro MCCieAOBaHHUs B 00JAacTH MpoOIEeC-
COB  CaMOCOOpKM  MOJEKYJISPHBIX
YCTPOMCTB.

ods in the field of self-assembly processes
of molecular devices.

CemecTp u3ydeHUs yI4eOHOM AUCITUTIIINHBI,
moyiist / Semester of study

3

3

[MpepexBusutsl / Prerequisites

OO6miasi, HeopraHuyeckass W OpraHuye-
CKasl XUMUS

General and inorganic chemistry

TpynoeMKOCTh B 3a4E€THBIX €AMHHIIAX 3 3
(kpemutax) / Credit units
KonndecTBo ayiuTOPHBIX YacoB U yacoB | 44/46 44/46

CaMOCTOSTENIbHOM paboTh / Academic
hour of students' class work,
hours of self-directed learning

TpebGoBanus u popmbl TEKYLIEH U TPOME-
KyTouHOH arrectanuu / Requirements and
forms of current and interim certification

Dk3aMeH (mMcbMeHHast popma)

Exam (written form)




