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AHHOTAIIUA

HuciuminHa «MOJEKyISIpHO-TEHETUYECKUE TEXHOJOTHUA B MEIULIUHE)»
npeJHa3HayeHa i CTYAEHTOB, O0y4aroumxcs Mo o0pa3oBaTebHOM IporpaMme
BhIciiero oopazoBanus 31.05.01 «JleuebHoe €10, BXOJUT B BApUATUBHYIO YacCTh
y4e0HOro IUlaHa IUCHMIUIMHOW MO BBIOOpY, peanmsyercs Ha 5 kypce B 10
cemectpe. O01mas TPyA0EMKOCTh JUCLUIUIMHBI COCTaBIsAET 72 4Yaca, 2 3a4E€THBIX
112051200158

ITpu pazpaboTke paboueil mporpaMmbl y4eOHON TUCHUIUIMHBI UCIIOJIb30BAH
@denepaibHBI  TOCYJAPCTBEHHBIM  00pa30oBaTENIbHBIM  CTAHIAPT  BBICIIETO
oOpa3zoBanus mno crnenuaibHoctd 31.05.01 «JleuebHoe neno» (ypoOBEHb
HOJIFOTOBKU CHELUAIIUTET).

[Iporpamma Kypca onupaercsi Ha 6a30Bble BpaueOHbIE 3HAHUS, OJyUYECHHbIE
CHEUATHCTAMM.

JlucuuIuiiHa JOTUYECKU U COIEPKATENBHO CBSI3aHa ¢ TAKUMU KypCaMH, KaK
«buonorusi»y, «MHpopmaTuka, MeauuuHCcKas uHPopMaTHka», «buomorusy,
«buoxumusy, «l'ucronorusi, >MOpUONOTHS, LUTOJOTUN», «DapMaKOIOTHI»,
«Knunuueckass ~ OMOXuUMHUA ~ OMOJIOTMUECKMX  KUAKOCTEH»,  «buoxumus
NaTOJIOTHYECKUX IMpoueccoBy, «KnnHuueckas u nabopaTopHas JAUArHOCTHUKAY,
«AMmyHONOTHSY.

Heab o0OCBOGHMS JTUCUUIUIMHBI: TOATOTOBKA CTYJIEHTOB K HAy4dHO-
UCCIIEIOBATENbCKOM AESITEIbHOCTH, CBA3aHHON C MOJIEIMPOBAaHUEM OHOMOJIEKYII, a
TaK)KE CJIOKHBIX MOJIEKYJSIPHBIX CHCTEM: KOMIUIEKCOB, paCTBOPOB, MOBEPXHOCTEN

pasnaena a3

3agaun:

1) O3HAKOMJICHHE C COBPEMEHHBIMH IJOCTHKCHUSMH B OOJIACTH KOMIILIOTEPHOTO
MOJCTUPOBAHUS TUHAMUKUA OMOMOJIEKYISIPHBIX OOBEKTOB U CUCTEM;

2) OOydenue paboTe ¢ COBpeMEHHBIMH Oa3aMH JIaHHBIX, MTAKETaMH MPOTPAMM I10
MOJICKYJIIPHOMY  MOJICTUPOBAHUIO M MOJICKYJAPHOW  JUHAMHKE  C

HCII0JIBb30BAHUCM BBICOKOIIPOU3BOAUTCIIBHBIX BIYMCINTCIIBHBIX CUCTCM



3) OBJIAEHHE COBPEMEHHBIMH METOJAMH MOJICKYJIIPHOTO MOJEIUPOBAHUS
OHOCTPYKTYP.

4) TOTOBHOCTh K  TpO(EeCcCHOHATBHOW  AKCIUIyaTalldd  COBPEMEHHOTO
HCCJIEI0BATEILCKOTO 000PYIOBAHMS B IPUOOPOB.
«MoJIeKyIIpHO-TEHETUIECKIE TEXHOJIOTUM B MEAMIIMHE» SBISETCS BaKHOU

JUCHUIUIMHOW JIJI1 MOATOTOBKU CTyAeHTOB HamparieHuss 31.05.01 «JleyeGHoe

neno». OHa TpU3BaHA PACIIMPUTh METOMOJOTHYCCKANA apceHan CTyIeHTa |

HAy4YUTh €r0 TOJIb30BAThCS COBPEMEHHBIMH WHCTPYMEHTAMH, TOSBUBIIMMHCS B

00JIaCTH COBPEMEHHOW OWOJIOTMM W MEIWIMHBL. B CBS3M CO CTPEMHTEIBHBIM

pa3BUTHEM METOJIOB MPOBEIEHHUs dKcriepuMeHToB in Silico, HeoOxoMuMo pa3BUTH
yMEHUE MPUMEHSTH 3TU METOIbI JUIs 2PHEKTUBHOTO MPOBEICHUS OUOXUMHYECKHUX,

(hapMaKkoIOTHICCKUX U MEAUIIMHCKUX MCCIICTOBAHU.

JIist  yCHemHOTO W3Y4YeHUsT JTUCHUIUIUHBL  «MOJeKyISIpHO-TeHETUYECKHE
TEXHOJIOTUM B MEIUIMHE» Y O0OyJaroumxcs JOJKHBI ObITh CcHOpMUPOBaAHBI
CJIEYIONTHE TIPEABAPUTEILHBIC KOMIIETECHITUH:

OIIK-7 - roTOBHOCTb K MCHOJB30BAHHIO OCHOBHBIX (PU3UKO-XWMUYECKHUX,
MaTeMaTHYECKUX W WHBIX ECTECTBCHHOHAYYHBIX TIIOHATHHA, W METOJIOB IPHU
perieHnu npodecCuOHANbHBIX 33/1aY;

[IK-20 - TOTOBHOCTP K aHAIM3Yy H NYOJUYHOMY MPEACTABICHHUIO
METUITMHCKON WH(OPMAITUU Ha OCHOBE JJOKA3aTEeIIbHON MEAUITNHBL,

[1K-21 - criocoOHOCTBIO K YYaCTHIO B MMPOBEACHUN HAYYHBIX UCCIICIOBAHMM;

[1K-22 - TOTOBHOCTHIO K YYacCTHIO BO BHEJAPCHHH HOBBIX METOIOB U

MCTOJMK, HAIIPABJICHHBLIX HAa OXpaHy 3J0POBbs I'PpaX/1aH.

B pesynbrare m3ydyeHHs] NaHHOW NUCHUIUIMHBI Y CTYAEHTOB (OPMUPYIOTCS

CleAyloIe  OOMIEKYJIbTYpHBIE M NPOPECcCUOHANIbHBIE  KOMIICTCHIIUHU:



Kon u ¢opmyaupoBka | ITansl GOPMUPOBAHUS KOMIETEHIINH
KOMIIETeHIINH
— MECTO H POJb MOJCKYJSIPHOTO MOJCIHPOBAHMSA B
MEJHIIMHE;
— OCHOBHBIC IIOHATHS, ONPENETICHHs, METOABl U MOAXOIHI,
OIIK-7 -  TOTOBHOCTH K HCIIONB3yEMbIe MOJIEKYJISIPHO-TCHETHIECKHX
HCIIOJIb30BAHMIO OCHOBHBIX 3Haer HCCIICIOBAHUSAX B MEIHIIMHE;
(pH3HKO-XNMHYECKHX, — 00JacTH  UCIONBb30BAaHHUS  MOJEKYJISIPHO-TEHETHUECKHX
MaTCMaTH4YCCKUX u HHBIX TEXHOJIOTHH B (hapMaKOJIOTUU ¥ KIMHHYCCKON METUIIMHE,
CCTCCTBCHHOHAYYHBIX MOHSITHH, U — OHOMECAMIIMHCKHE 3aJaud, pellacMble  MOAXOIaMU
METOOB 1pu PCIICHHH MOJIEKYJISIPHO-T€HETUUECKOTO MOJICNUPOBAHUS
po¢eCCHOHANBHBIX 337134,
Veer - dbopMyanOszTL 3aJa4yl  MOJICKYJISIPHO-TeHETHYECKUX
HCCIICIOBAHUIT B MEIULINHE
Buiazeer [lonsaTuiiHbIM = anmapaToM, H OCHOBAMH  OpraHH3alluh
MOJICKYJIIPHO-TeHETHYECKUX HCCIICIOBAHUN B MEJULIMHE
IK-2 - CIOCOOHOCTh u 3nact OCHOBBI OpraHU3allMd MEAMIMHCKUX OCMOTPOB C IMEJbIO
TOTOBHOCTBIO K  IPOBEICHUIO MPOBEJICHUS TeHETUYECKUX HCCIIEI0BaHUI
NPOQHIAKTHIECKHX OpraHu30BaTh MEAUIMHCKHE OCMOTPHI C LIEIbIO IPOBEASHUS
MCAHIHHCKHX OCMOTPOB, Yweer TEHETHYECKUX UCCIICIOBAHMI
JIACTIAaHCePH3ALHN u
OCYIICCTBIICHHIO JIICIIAHCEPHOTO |  roioer HapbikoM oOpranuzanuy MEIUIUHCKUX (OCMOTPOB. € LENBIO
HaGIIOICHUS MPOBEJICHUS TeHETUYECKUX HCCIIEI0BaHUI
[TpueMbl TOCTaHOBKM M HCHOJIb30BAHUS TEXHOJIOTHH IS
3Haer MPOBEJICHUSI MOJICKYJISIPHO-TE@HETHYECKUX HCCIICIOBAHUI B
IIK-21 - cnoco6GHOCTb K YYacTHIO MCIMIUHC
B NPOBE/ICHHH Hay4YHBIX Vieer [InaHUpOBaTh MOJIEKYJIAPHO-TCHETHYSCKUX HCCICIOBAHUN B
HCCIICIOBAHUI MEIHIMHE;
HaBblkOM  IUIaHUPOBAaHUS  MOJICKYJISIPHO-TEHETHYECKUX
Bnageer

HCCIIEOBAHMI B MEIMIIMHE;

I[J'ISI (bOpMI/IpOBaHI/IH BbBINICYKA3aHHBIX KOMHeTeHHI/II\/'I B paMKaXxX OUCHUILIIMHBI

MonekyIsIpHO-TEHETUUECKUE

CICAYyroIuc MCTOJbI

BU3yaJIN3aLIHs 2

TEXHOJIOTHH B  MEIUIIMHE»  MPUMCHSIIOTCS
AKTUBHOTO/MHTEPAKTUBHOTO  OOYYEHUS:  JICKIIUS-
Jac.), KPYTJIBIT CTOJ (6 Jac.).



l. I. CTPYKTYPA U COJIEP)KAHUE TEOPETUUYECKOH YACTH
KYPCA (18 HACOB)

MOJYJIb 1. OCHOBBI KOMIIBIOTEPHOT0 MOIeJTUPOBAHUS OrOMoJIeKyJ (6
qac.)

Paznen 1. IIpumenenue KOMIILIOTEPHBbIX TEXHOJIOT UM B
OMOOPraHM4YecKOl XUMHMH W  OMOTEXHOJIOTHM, M  MOJICKYJISPHOM
dpapmakosioruu.

Tema 1. OcHOBBI IpeACTaBICHUS CTPYKTYpPbl OMOMOJIEKYJT Ha KOMITBIOTEPE U

UCTOPUS BU3yaIM3allMU MOJIEKYII (2 vac.).
Brenenue B mucuummny. [Ipeamer kypca. OCHOBHBIE MOHSTUS MOJIEKYJISIPHOTO
MOJEIUpPOBaHusA. ENUHUIBI U3MepeHUss B "MOJIEKYJISIpHOM Mupe". XapaKTepHbIe
€AUHULIBI MAacChl, HSHEpPru”, BpeMeHU. (O dUKcie YacTULl B MOJEIUPYEMOM
MOJIEKYJIIpHO# cucteMe. D¢ (deKTUBHbIN yueT pactBoputend. llepuoguueckue
rpaHu4Hble  ycioBus. OCHOBHBIE MPEJICTABICHUS O  CHIIOBBIX  MOJISX.
OyHKIMOHAIBHBIN BHUJ B3auMOACHCTBUUA. HeBasieHTHBIE B3aMMOJICVCTBUS: BaH-
JIep-BaaJIbCOBbl M KYJOHOBCKME cuiibl. Pammnyc oOpeszanus. KomOuHarmoHHbIE
npaBujia. DKPAaHUPOBAHUE KYJIOHOBCKOIO MOTEHIMANa. AJITOPUTMbI BBIYMCICHUS
HEBAJICHTHBIX B3aUMOACHCTBUU. OD(PPEKTUBHBIE aANTOPUTMBI, HCIOIb3YIOLINE
KOHEYHBIM paauyc B3aumojencTBus. Haumbonee pacmpocTpaHEHHBIE CHIIOBBIE
TIOJISL.

Hcnonv3zyemvie akmugehvie u UHMePaAKmMuHbvle Memoobl: NPooOaeMHAsL TeKYUs,
Jekyus suzyanuzayus (2 yac.).

Tema 2. CoBpeMeHHBbI€e 0a3bI JAHHBIX 0 CTPYKTYpe 0MoMoutekyJa (4 Jac.)
[IoHsiTHE O TOBEPXHOCTHM MOTEHUHUAIBHOM SHEPTUUM. MUHHUMYM, MEPEXOIHOE
COCTOSIHUE M MHTEepMeauar. ['eCcCHaHT M ero UCIOJIb30BaHUE IS XapaKTepUu3aluu
Todyek. I[JobanbHas W JIOKajdbHAasT MUHUMM3ALMUS TEOMETPUU. AJTOPUTMBI
JOKaIbHOM MuHMMUK3auuu. [loHsTHE O MopsiAke MUHUMH3ATOpa. MHUHUMHU3ATOPBI

HYJIEBOTO, TIEPBOTO M BTOPOTO Mopsaka. MeTol CUMILIEKCOB U Ouekiuii. Meton



CJIEIOBAHUs TI'PAJAUEHTY, METOJ CONPSLKEHHBIX IpaaueHToB. Merton HeroTroHa n
Hrrotona-Padcona. AnropuT™bl TI00aIPHOW MHHHMH3AIAA TEOMETpHH. MeTon
Momnrte-Kapiio.

Kputepuit Mertpononuca. OOmue mnpeACTaBICHUS O TEHETUYECKOM
aNrOpuTME MUHUMU3ALUU.

AKMUGHble U UHMEPAKMUeHbvle Memoobl: NPoONeMHAs NeKYus, JeKyus

susyanuzayus (3 uac.).

MOJVYJIb Il. Oco6eHHOCTH MOIeJIUPOBAHMS CTPYKTYPHbI 0ej1K0B (6 4ac.)

Paznen 1. OcoOeHHOCTH CTPYKTYPHI U KJIaccupuranum 0ejikoB. basbl
naHHbIX 0 3D-cTpykType GesikoB.

Tema 1. [Ilpenckazanue MNPOCTPAHCTBEHHOM CTPYKTyphl Oelika 1O
AMUHOKHUCJIOTHOM MOCJEA0BATENBHOCTH METOJ0M CPaBHUTEIBHOTO
MozenupoBanusi. CoBpeMEHHbIE HHTEpHET-CepBEphl It MonenupoBanus 3D-
CTPYKTYpbI O€JIKOB (5 4acoB).

JlnHaMuKa MOJIEKYJISIDHBIX CHCTEM. YpaBHeHUs JABWkeHUs: HbloToHa,
Jlarpanxa, ['amunbToHa. MosiekynsipHass AuHaMuka. YUCIE€HHOE UHTErPUPOBAHUE
ypaBHeHUW  nBWKeHua. Anroput™M  Bepnme  (mpocrelimias  pa3HOCTHas
anmpokcumaius). Anroput™ ¢ nepeckokamu (leap-frog anroputm). CkopocTHOM
anroput™m Bepie.

Hcnonvzyemvie akmugnvle U UHMepaKmugnbie Memoobl: npoOIeMHAsl 1eKYus,
Jnekyus suzyanuzayus (4 wac.).

Tema 2. Ontumuzanus 3D-cTpyKTypbl GHOMOJIEKYT METOJOM MOJIEKYJISIPHOM
JWHAMUKH (2 4ac.)

JlnHaMuka CIOXHBIX cucTeM. B3aumopencrsue ¢  OKpyKeHueM. Turbl
MOJICKYJIIPHBIX aHcamOyield. YueT BIMAHMS BHEITHEH cpeabl. TepMOoCTaThl.
Temneparypa. MraoBeHHas temneparypa. Y paBHEHUs IBUKCHHS MOJIEKYJISPHOU
CHUCTEMBI, YUUTHIBAIOIIME HAIUW4YUE TepMmocTaTa. M3oTepMuueckass MOJEKYJIsIpHaAs

nuHaMuKa (Meton macmradbupoBanus). Tepmocrar bepenacena. Tepmocrat Hoze-



['yBepa. CroxacTuueckoe BO3JCUCTBUE OKpyXkaroiie cpenbl. bpoyHoBckas
JTMHAMUKA.
Hcnonv3zyemvie akmugenvie u UHMePAKmMuHble Memoobl: NPoOAeMHAsL TeKYUs,

JleKkyus suzyanuzayus (2 yac.).

MOAVYJIb Ill. U3yuenne 3D-cTpyKTypbl KOMILJIEKCOB OMOMOJIEKYJ H
NpUMEHeHNe MOJeJUPOBAHUA JI pelleHus 3a4a4 OMOTEeXHOJIOTHM WU
MOJIEKYJISAPpHO (papMakoJiorun (6 yac.)

Pazngen 1. MoaennpoBaHue KOMILIEKCOB 0eJIOK-JIUTaHd U 0e10K-0e10K

Tema 1. MoJieKyISIpHBIA JOKHHT C «KECTKHUM» U «IOABHKHBIM» JIMTAHIIOM

(2 gac.)
Metoasl  aHanmu3a  JAHHBIX — MOJIEKYJSIpHOTO  MojenupoBaHusi. DyHKuu
paauanbHOrO pacupencsieHusl. XapakTepUCTUKU U MPEACTABICHUE MOJIEKYJISIPHO-
nuHamMuyeckux — Tpaektopuil.  KoneGanumsi monekyn. TepmoaumHamudeckue
XapaKTePUCTUKH.

Hcnonvzyemvie akmugehvie u UHMeEPAKMUBHbIE MEeMOObl: NPOOIEMHASL IEeKYUs,
JleKkyus suzyanuzayus (2 4ac.).

Tema 2. [IpuMeHeHHE MOJEKYISIPHOTO MOJEIUPOBAHUA K MOJEIUPOBAHUIO
OMOJIOTUYECKUX  MAKpPOMOJIEKYJI, HAaHOCTPYKTYp, MOJIEKYJI B  pacTBOpeE.
MouieKyIspHBIf TOKUHT JJIs MIOMCKA MHTUOMTOPOB BUPYCHBIX O€IKOB (2 yac.)
Hcnonb30BaHue MOJIEKYIISIPHOTO MOJIETTMPOBAHUS B TEHEPUPOBAHUU CTPYKTYPbI
OCJIKOB.

Hcnonv3zyemvie akmugehvie u UHMePaAKmMuHbvle Memoobl: NPooOaeMHAsL TeKYUs,
Jekyus suzyanuzayus (2 yac.).

Tema 3. MojenupoBaHue OJUTOMEPHBIX  OCJIKOBBIX  KOMILJIEKCOB.
MouneKkynspHBIN TOKUHT JJIs TOMCKA MHTUOMTOPOB MOHHBIX KaHAJIOB (24ac.).

['enepupoBanue CTPYKTypbl  O€IKOB C  HCHOJB30BAHHEM  CPEJICTB
MOJIEKYJISIPHON MEXaHUKHU U JUHAMUKHU.

Hcnonvzyemvie akmugnble U uHmMepaKmugubie Memoobl: npoOIeMHAsl J1eKYus,

JleKkyus suzyaruzayus (2 4ac.).



1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM
YACTH (36 YACOB)

3ansatue 1. Ilpumepsl UCHOJNB30BaHUS  METOJOB  KOMIIBIOTEPHOIO
MOJICIMPOBaHUSI B OMOOPTraHUYECKON XMMHUU. 3HAKOMCTBO M OOydeHHE padboTe C
MosekysipHbiMu  penaktopamu (RASMOL, VEGA ZZ, SPDBV) nns
BU3yaJIN3allMU CTPYKTYphI MOJieKy (6 gac.).

1. 3HakoMcTBO C (opmaramu (ailioB ISl ONMUCAHUA CTPYKTYpPhl MOJIEKYI,

crnocobaMy BU3yaIM3allMM CTPYKTYpPhl MOJIEKYT M pacdyeToM (pu3uKo-

XAMHUYECKUX CBOMCTB MOJICKYII.

2. VnaTepHer cepBephl ISl MOJACIMPOBAHUS CTPYKTYPHI MOJIEKYJT U 0Oa3bl

JAHHBIX TI0 CTPYKTYPE HU3KOMOJICKYJISIPHBIX

3ausitue 2. PaGora ¢ coBpeMeHHbIMH 0a3aMU JaHHBIX 10 CTPYKTYype
moiekyi1: NCBI, PDB, PubChem, CCDC (6 gac.)

3ansitue 3. OCHOBBI METOJA CPAaBHUTEIBHOTO MOAEIUPOBAHUSA CTPYKTYPBI
OeNKOB MO MX aMUHOKUCIOTHOM TOCIENOBaTeNbHOCTH. MoenupoBaHue
CTPYKTYpPBI BUPYCHBIX OEJIKOB M MOHHBIX KaHajoB (6 yac.)

3austue 4. MonexkyaspHbIA JOKUHT OCJOK-TUraHg U Oeok-0enok. JIoOKuHT
BUPYCHBIX OCJIKOB-MHUIIIEHEH C HU3KOMOJEKYISPHBIMHU JIMTaHIAMU JJis TOWCKa
MOTCHIIMAJIBHBIX HHTHOUTOPOB (6 vac.)

3ausiTue 5. MoJICKyISpHBIN JOKUHT OSJI0K-0CIOK U JIOKMHT HOHHBIX KaHAJIOB
C MENTHUIAMH JIJIS TIOMCKA MOTECHITHATBHBIX MOy ISATOPOB (6 yac.).

3anaTue 6. Onrtumuzauuss W aHaIUM3 CTPYKTYPhl  KOMILUIEKCOB C

HCIMOJIb30BaHNEM BBICOKOTIPOM3BOAUTEIBLHBIX BhIUMCIICHUH (6 Yac.).



I1l. YAEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
Y4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSATEIIEHON paboThI
oOydaromuxcs MO JUCHUIUIMHE «MOJEeKyIsIpHO-TeHETUYECKUE TEXHOJOTHU B

MCIUIMUHCE) IIPCACTABIICHO B HpI/IJIO}KCHI/II/I 1 u BKIIFOYaeT B ceO:

- HJIaH-Fpa(l)I/IK BBITIOJTHEHHUSI CaMOCTOSITCIILHOM pa6OTBI 1o JUCHUIIIIMHE, B

TOM YHCJIC IIPUMCPHBIC HOPMBI BPCMCHHU HA BBIITOJIHCHUC 110 KAKIOMY 3a/IaHUIO,

- XapaKTepUCTUKa 3aJaHuil JJI1i CaMOCTOSITENbHON pPalbOTHl CTYIACHTOB HU

MCTOAUYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

- TpeboBaHUsI K TPEACTABICHUIO M  OPOPMIIEHUIO  pE3yJIbTaTOB

CaMOCTOSITEJIbHOM pa6OTBI;

- KPUTCPHUHU OLICHKHU BBITTOJITHCHHUA CaMOCTOSITEJIbHOMN pa60T1>1.



V. KOHTPOJIb JOCTUXEHMSA IEJENA KYPCA

Ne Kontpomupyemsie OIICHOYHBIC CPE/ICTBA - HANMCHOBAHHE
/1 | MOIyJ i/ pa3fessl / TeMbl Koppl u aTansr popmupoBanust =
Ay pasit a bop 1P TEKYIIUi MIPOMEKYTOUHAS
JUCTIATUTAHBI KOMIICTCHITHIA
KOHTPOJIb aTTecTalus
OIIK-7 - TOTOBHOCTH K
MOAYJIb 1. OcHoBbI HCII0JIb30BaHUIO 3HaeT vO-1 Bompocsi saueta
KOMIIBIOTEPHOTO OCHOBHBIX (DPU3HKO- Cobecenoanme I cemectp -1-10
MOJICIUPOBAHHUS XUMUYCCKHX,
OMOMOJIEKYT MaTeMAaTHIECKUX U HHBIX IP-1 [P-1
YwMmeer
MOAYJIb Il. €CTECTBEHHOHAYYHBIX Tecr Tecr
OcobenHocTn TIOHATHI, ¥ METOJIOB TIPH
MOJEINPOBAHUS peueHuu VO-3 vO-2
CTPYKTYpHI OSIKOB npo¢eCCHOHATHHBIX Bnageer Hoxnan, K
. OJUIOKBU
3a1a4; coo01eHue ™
YO-1 Bormpocsl 3auera
3Haer 6
MOJIYJIb 111, [IK-2 - cIocoGHOCTE U CobecenoBanue 1 cemectp -11-36
Uzyaenue 3D- TOTOBHOCTBIO K
CTPYKTYPbI KOMILIEKCOB | IpOBEICHHIO
Guomonexy: 1 PO HIAKTHIECKIX
MpUMEHEHHUE I1P-1 I1P-1
MEIULMHCKUX OCMOTpPOB, | YMeeT
MOJICIUPOBAHUS IS Tect Tect
HCIIAHCEPU3aALUU u
peleHus 3ana4 A pusall
OUOTEXHOJIOTHH OCYIICCTBIICHUIO
MoﬂeKyﬂngoﬁ JAUCIIAHCCPHOT' O
bapmakonoruu HaOIIoJeHUs vO-3 vVO-2
Bnangeer Jloxmnan,
Komnoksuym
coo01ienne
MOAYJIb 1.
A YO-1 Bormpocs! 3auera
OcHoOBBI 3Haer
CobecenoBanne 1 cemectp -1-36
KOMIIBIOTEPHOTO
MOJICTAPOBAHUS
p I1P-1 IP-1
OMOMOJIEKY T YwMmeer T T
ecT
MOAVJIb Il. ect
OcobenHoctu
MOJICIAPOBAHUS
CTPYKTYpHI O€JIKOB ITK-21 - ciocoOHOCTh K
MOAYJIb . YYacTHIO B IPOBEACHUH
Uzydaenue 3D- Hay4YHBIX UCCIICJJOBAHUM
CTPYKTYPBI KOMILJIEKCOB YO-3 VO-2
OMOMOJIEKYI U Bianeer Joxmnan, K
OJUTOKBAYM
MIpUMEHEHUE coo01IeHne y
MOJICITAPOBAHUS JUIST
peleHus 3aaay
OMOTEXHOJIOTHH U
MOJIEKYJISIPHOI
(dhapmakosorun

KOHTpOJ'IBHBIC H MCTOOAWYCCKHEC MATCpHaAJibl, a TaKXC KPUTCPHUU H

MoKa3zaTesid, HeOoOXOJAWMbIe JUIsi OIEHKH 3HAaHWW, YMEHWH, HAaBBIKOB U



XapakTepu3ylonme 3Tanbl (HOPMUPOBAHUS KOMIIETEHIIUNA B TPOIECCE OCBOCHUS

o0Opa3oBaTeaLHON MPOTpaMMbI TIpeicTaBiieHb! B [Iprioxkernn 2.



V. CIIMCOK YUYEBHOM JIUTEPATYPbHI 1 UHOOPMAIIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa
(2/1eKmpoHHble U nevamuvle U30aHus1)

1. Knuandeckast renetuka. ['eHOMUKa W MPOTEOMUKA HACIICICTBEHHOM
NaTOJIOTUH [DJEKTPOHHBIN pecypce] : yueOHoe nocobue / MyroBun I'.P. - 3-e u3.,
nepepao. U JOTI. - M. : I['DOTAP-Menua, 2010.
http://www.studmedlib.ru/book/ISBN9785970411520.html

2. Pomanosckuii, U.B. buooprannueckas xumus / U.B. PomanoBckui,
B.B. bonrpomentok, JI.I. T'mppanoBuy, O.H. Puneiickas; mon o03.pen. U.B.
Pomanosckoro. — MHK.: Hogoe 3HaHUe, 2015. — 504c.

http://e.lanbook.com/books/element.php?pll 1d=64890

JlonoJIHUTeIbHAS JIUTEPATypa
(2/1eKmpoHHble U neYamHvle U30aHUs1)
1. dapmaneBTudeckas onorexHosorus [AnekTpoHHblid pecype] / Opexos C.H.
- M.: I'S0OTAP-Menua, 2013.
http://www.studmedlib.ru/book/ISBN9785970424995.html

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AHTepHeT»
1. Wudbopmammonnusii nmpoekt «MolBiol» mo kmaccudyeckodt U MOJIEKYJISPHOM

ouonoruu: http://www.molbiol.ru/

2. Tlopran mo OuowHpOpMATHKE, MPOTPAMMHUPOBAHUIO W aHAIU3y JaHHBIX:

http://www.bioinformatics.ru/

3. Caiitr Espomeiickoro buounnpopmatuueckoro Wucturyra (The European

Bioinformatics Institute, EMBL-EBI): http://www.ebi.ac.uk/



http://www.studmedlib.ru/book/ISBN9785970411520.html
http://e.lanbook.com/books/element.php?pl1_id=64890
http://www.studmedlib.ru/book/ISBN9785970424995.html
http://www.molbiol.ru/
http://www.bioinformatics.ru/
http://www.ebi.ac.uk/

4. BLAST: CailT KOMIIBIOTEpHBIX MPOTPaMM, CIYXKaIIUX JJIsl TOUCKa TOMOJIOTOB
OeJTKOB WJIM HYKJICMHOBBIX KUCI0T: http://blast.ncbi.nlm.nih.gov/Blast.cqi

5. GenBank: baza JTAHHBIX AHHOTUPOBAHHBIX HYKJICOTHUIHBIX
nocaenosarenasnocteii JIHK u PHK: http://www.ncbi.nlm.nih.gov/genbank/

6. UniProt: baza JTAHHBIX AHHOTHPOBAHHBIX AMUHOKHUCIIOTHBIX
rocienoBareapHocTel 0exakoB: http://www.uniprot.org/

7. PDB: baHK HaHHBIX NPOCTPAHCTBEHHBIX CTPYKTYp OEJIIKOB M HYKJIEHMHOBBIX
kuciot: http://www.rcsb.org/pdb/home/home.do

8. SCOPUS: bubnuorpaduueckas u pedeparuBHas 0a3a NaHHBIX HAyYHBIX
crateit: http://www.scopus.com/

9. Web of Science: mouckoBas miargopma, oO0beauHsOmAs pedepaTUBHBIC
0a3pl JaHHBIX MyOJMKAMA B HAy4YHBIX OKypHalax ¥ TATCHTOB:
https://apps.webofknowledge.com/

10. PubMed: pedeparuBHas 0a3a JaHHBIX MEIUIUHCKAX M OHOJOTHYECKUX
nyOnukanuii HanmoHanbHOro meHTpa OWOTEXHOJOTMYECKOH HWH(pOopmanuu
CIHIA (NCBI): http://mww.ncbi.nlm.nih.gov/pubmed

NNEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOTUH !
IMPOTPAMMHOI'O OGECIIEYEHUSA

Mecto pacnoaozenns | [lepedeHb NPOrpaMMHOro obecriedeHns

KOMIIbIOTEPHOM TEeXHUKH, HA

KOTOpOM YCTAHOBJIEHO

NporpaMMHoe  olecredeHue,

KOJIN4eCTBO Pa004YuX MeCT

Komnerorepusiii knacce [1Ikosbr
ouoMenuiuubl ayn. M723, 15
pabouux mect

Windows Seven Enterprice SP3x640mneparrionHas cucrema
Microsoft Office Professional Plus 2010

o(HCHBIN MaKeT, BKIOYAIONIUI MporpaMMHOE obecrieueHue

JUTSL paOOTHI C Pa3TMYHBIMU THITAMHU JTOKYMEHTOB (TEKCTaMH,

AIIEKTPOHHBIMU TaOIUIIaMU, 6a3aMu TaHHBIX U Jp.);

7Zip 9.20 - cB0oOOIHBI# (hailIOBbI apXUBATOP C BHICOKON

CTETIEHBIO CHKATHsl TaHHBIX;

ABBYY FineReader 11 - nporpamma jisi ONTUYECKOTO

pacro3HaBaHUs CUMBOJIOB;

Adobe Acrobat X1 Pro 11.0.00 — naket nporpamm s
CO3JIaHUS U IPOCMOTPA IEKTPOHHBIX MyOIUKaIUil B
dopmate PDF;

WinDjView 2.0.2 - nporpamma Juts pactio3HaBaHUs U
npocMoTpa ¢GaiIoB ¢ oqHOMMEHHBIM popmarom DIV u
DjVu.



http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.ncbi.nlm.nih.gov/genbank/
http://www.uniprot.org/
http://www.rcsb.org/pdb/home/home.do
http://www.scopus.com/
https://apps.webofknowledge.com/

1. [Iporpamma VECTOR NTI

https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-

software.html

2. [Ipu ocymiecTBiIeHNH 00pPA30BATEIBHOTO TPOIECCa CTYACHTHI
UCIIONB3YIOT TporpammHoe obecreueHue: Microsoft Office (Excel,
PowerPoint, Word u np.), ssiekTpoHHbIe pecypcbl caiita JIBOY, Britouast
ObC IBOY.

3. bubmorpaduueckas 6aza JaHHBIX M HMHACKC LUTHUPOBAHUS
Scopus, oubarorpadudeckas 6aza JaHHBIX W MHIACKC IuTHpoBaHus Web
of Science, mouckoBasi cucTema, reHHbI OaHK M ITaKeT OHJIAHH-TIPOTrpaMM
NCBI, nayunas osnextponHas Oubnmoreka eLIBRARY, snexrponHO-
OubymoTeyHas cuctema “Znanium”, sJieKTpoHHas OMOIMOTeUHAsl CUCTeMa
IPRbooks, uadopmammonnas cucrtema "EJJMHOE OKHO" nmocryma x
oOpa3oBaTeIbHBIM pecypcaM JIOCTYN K D3JIEKTPOHHOMY 3aKa3y KHHUI B
oubmmoreke [IBOY.

4, ITporpammuoe obecrieuerue Vector NTI mis ananmza miazmua
U IPYTUX TEHETUUYECKUX BEKTOPOB.

5. http://blast.ncbi.nlm.nih.gov/Blast.cgi - BLAST: Basic Local

Alignment Search Tool, nporpamMmmHoe obecrieueHne i BhIpaBHUBAHUS
TIOCJICIOBACITLHOCTEH OMOJIOTHYECKUX MAKPOMOJICKYJT

6. MEGA - mnporpaMMHBIM mMakeT s (DUIOTEHETHYECKOTO
aHaJM3a ¥ BBIPABHUBAHUS MTOCIICIOBATEILOCTEH OMOMOJICKYJT

7. http://www.idtdna.com/calc/analyzer - POrPaMMHOE

oOecnieueHue JIIA a”HaJiu3a KOPOTKHUX HYKJICOTUIHBIX

MOCIIEIOBATENBHOCTEN U MTPAMEPOB

VI. METOJUYECKHUE YKA3AHHUS 10 OCBOEHMIO
JUCLHUTIINHBI


https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
https://www.thermofisher.com/ru/ru/home/life-science/cloning/vector-nti-software.html
http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://www.idtdna.com/calc/analyzer

Kypc cTpykTypupoBaH 1O XpOHOJOTHYECKOMY, TEMAaTHUYECKOMY U
CPaBHUTEIHHO-TUITOJIOTMYECKOMY TTPUHITUIIAM, YTO MO3BOJISET, C OJHON CTOPOHHI,
CUCTEMATU3UPOBaTh YYE€OHBI Marepuan, ¢ JAPYrod — MOAYEPKUBAET CBA3L C
JIPYTUMU JUCIUIUTMHAMY TYMaHUTAPHOTO U CIIEIIUATBLHOTO ITUKJIA.

B npomecce wu3ydeHuss MarepuaioB y4yeOHOro Kypca NpelsiararoTcs
cienytouue Gopmbl padbOT: YTEHUE JEKIIUN, TPAKTUUECKUE 3aHATHS, KOHTPOJIbHBIE
padoTHL.

Jlekyuonnvie 3amamusi OPUEHTHUPOBAHBI HA OCBEIICHUE BBOJHBIX TEM B
KK pasaen Kypca W MPU3BaHBI OPUEHTUPOBATh CTYACHTOB B IPEIaracMoM
MaTepHuaie, 3JI0KUTh HAayYHBIE M METOJIOJIOTHYECKHUE OCHOBBI ISl JTallbHEUIIEH
CaMOCTOATENbHON pabOThI CTYIEHTOB.

Ilpaxmuueckue 3auamusi aKICHTUPOBAHBI HA HanOoJiee MPUHIMITUATIBHBIX U
mpoOJIeMHBIX BoIpocax (Quiocohuu U TMPU3BAHBI CTUMYJIUPOBATH BBIPAOOTKY
COOCTBEHHOW MHUPOBO33PEHUYECKOMN MO3UIMU IO JIAHHBIM TEMaM.

B pabore co cTyaeHTaMu HCTIONB3YIOTCS pa3HOOOpa3HbIe CpeaCcTBa, (GOPMBI U
MeTOo/1bl 00ydeHHs (MHPOPMalMOHHO-Pa3BUBAIOIINE, TPOOJIEMHO-TIONCKOBBIE).

Oco060 3HaunMoM 1t TPoheCCUOHAIBHONW MOATOTOBKH CTYACHTOB SIBISICTCS
camocmosmenvHas paboma 1o Kypcy. B xone 3Toit paboThl CTyI€HThI OTOUPAIOT
HEOOXOAMMBIA MaTepuaa IO U3y4aeMOMY BOIIPOCY M aHAJIM3UPYIOT €ro.
CamocTosiTenbHas paboTa ¢ JUTEpaTypod BKJIIOYAET B ceOsl Takve MPUEMBI Kak
COCTABJICHHE IUJIaHA, TE3MCOB, KOHCIIEKTOB, AaHHOTHPOBAaHWE HCTOYHHUKOB,
Hancanue pedepaTtoB. B paMkax yueOHOro Kypca moapa3syMeBaeTcsi COCTaBICHUE
TEMaTHYECKHUX JOKIAJ0B, KOTOPHIE MPOBEPSETCS MpEeroaaBaTeneM, 00Cyx)aaeTcs
CO CTY/ICHTaMH M YYUTBIBACTCS TIPU UTOTOBOM KOHTPOJIE 3HAHUM TIO0 KypCy.

CtyneHTOB HEOOXOIMMO ITO3HAKOMHTH C OCHOBHBIMH HCTOYHHUKAMH, O€3
KOTOPBIX HEBO3MOKHO TOJHOIICHHOE MTOHUMaHue MpodyieMaTnku Kypea. [loatomy
9TH HWCTOYHHKH PEKOMEHJOBAaHBI CTYJEHTaM JUIA JIOMAallHEr0 W3yYeHUs |
BKJIFOUCHBI B IIPOTPaMMYy.

OcBoeHune Kypca  JIOJDKHO  CIOCOOCTBOBAaThH  PAa3BUTUIO  HABBIKOB

00OCHOBaHHBIX M CaMOCTOSITENbHBIX OLEHOK (hakToB M KoHIenui. [loaTomy BO



Bcex (popmax KOHTPOJIS 3HAHUM, OCOOCHHO MpH cllaye 3aueTa, BHUMaHUE JTOJKHO
ObITh OOparieHo Ha moHMMaHue @uiocockoi npoOIEeMATHKH, HAa YMEHHE

KPUTHUYCCKH HUCIIOJIB30BATh €C PC3YJIbTAThI U BBIBOJHLI.

VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUILIAHBI

JUis npoBeAeHUS MNPAKTUYECKUX pabdoT, a TakxkKe M OpraHu3aluu
CaMOCTOATENbHON paboOThl CTyIEHTaM JOCTYIHO Cleaytouiee JadopaTopHOE
o0opyJoBaHME W  CHEUUAIM3UPOBAHHBIE  KAOMHETBI,  COOTBETCTBYIOIIHUE
JEHCTBYIOLUM CaHUTAPHBIM U IPOTUBOMNOKAPHBIM HOPMaM, a TaKke TPeOOBAHUAM
TEXHUKHA O€30MaCHOCTH NPH MPOBEAECHUU YUEOHBIX U HAyYHO-INIPOU3BOJCTBEHHBIX

pabor:

HaumenoBanue IlepeyeHb 0OCHOBHOTO 000PY10BAHMS
000py/10BAHHBIX
noMeleHu u
NoMelIeHH i 1o
CaMOCTOSTEIbHOM
padoThI

KomMmnbroTepHslii Ki1acce OkpaH ¢ snekTponpuBogoM 236*147 cm Trim Screen Line;
ko1 GMOMETUITHBI [Ipoexktrop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1

ayn. M723, 15 pabounx EW330U Mitsubishi; [Togcucrema ciennanu3nupoBaHHbBIX

MecCT kperienuit o6opynoBanuss CORSA-2007 Tuarex; [Toacucrema
BHJICOKOMMYTaIMK: MaTpuuHbiil kommyTtatop DVI DXP 44 DVI
Pro Extron; yanunutens DVI no Butoit mape DVI 201 Tx/Rx
Extron; ITogcucrema aymoKOMMYyTalMi U 3ByKOYCHIICHUS;
aKycTudeckas cucrtema Jijist motojounoro mountaxa SI 3CT LP
Extron; nudposoii aynuonpoueccop DMP 44 LC Extron;
paciupenue it Kontposuiepa ynpasienus [PL T CR48;
6ecnipoBoaubie JIBC miia oOydaromuxcst o0ecreueHbl CHCTEMON Ha
6a3e Touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS).

Mono6s0x HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-
4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW, GigEth, Wi-Fi, BT, usb kbd/mse, Win7Pro (64-
bit)+Win8.1Pro(64-bit), 1-1-1 Wty

YuraabHbIE 3aJIBI Mono6s0xk HP ProOme 400 All-in-One 19,5 (1600x900), Core 13-
Hayunoit 6ubmuorexn 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
JIBDY ¢ OTKpBITHIM DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
JOCTYTIOM K (hoHITY bit)+Win8.1Pro(64-bit),1-1-1 Wty CxopocTs noctyna B MHTepHET

(xopmyc A - ypoBenb 10) | 500 Mout/cek. Paboune mecta aJis qroei ¢ orpaHUYeHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI OCHAIIICHBI TUCTUIESIMH U IPUHTEPaAMH
Bpaiins; 060pya0BaHbl: HOPTATUBHBIMU YCTPOMCTBAMU JUISl YTSHUS




IIJIOCKOIEYATHBIX TEKCTOB, CKAHUPYIOLIUMU U YUTAIOLUMU
MalllMHAMH BUJICOYBEICUUTENIEM C BOSMOXKHOCTBIO PETYIISALUU
LBETOBBIX CIICKTPOB; YBEIMYNBAKOLIUMU 3JIEKTPOHHBIMU JTYIIaAMH U
YJIBTPa3BYKOBBIMU MapKUPOBIIMKAMHU

690922, [Tpumopckuii
Kpaii, r. BiiaiuBocTOK,
ocTpoB Pycckuii,
nojiyoctpoB CanepHsli,
rmocesok Asike, 10,
MynbTumMeauitHas
ayIUTOpUs

MynsTUMeAuiHAS Ay TUTOPUS:

Mono610k Lenovo C360G-i134164G500UDK; Dkpan
npoeknnoHHbIi Projecta Elpro Electrol, 300x173 cwm;
MynbsTumMeaniinelii npoektop, Mitsubishi FD630U, 4000 ANSI
Lumen, 1920x1080; Bpesnoii untepdeiic ¢ cucteMoit
aBTOMaTH4ecKkoro BraruBanus kabdeneir TLS TAM 201 Stan;
Joxyment-kamepa Avervision CP355AF; Mukpodonnas
netnuyHas paguocucrema Y BU nuamazona Sennheiser EW 122 G3
B cocTaBe OecrpoBOIHOTO MUKpodoHa u npuemuuka; Kogex
BueokoHpepenicnssu LifeSizeExpress 220- Codeconly- Non-
AES; CereBas Buneokamepa Multipix MP-HD718; /Ise XKK-
manenu 47", Full HD, LG M4716CCBA; IToacucrema
ayTMOKOMMYTAIMH U 3BYKOYCHIICHUS; IEHTPaIN30BaHHOE
OecriepeOoiiHOe 00ecIIeYeHHE ANEKTPONUTAHUEM

690922, Ilpumopckuit Kpaii,
r. BrnaguBocTok, OCTpOB
Pycckui, [IOJIyOCTPOB
CanepHblii, mocenok Askc,
10, ayn. M820, M823, M826

JlaGoparopusi OMOMEIUITUHCKUK KJICTOYHBIX TEXHOJIOTHUH

[Ipubop mist IPOBEACHUS MOJIMMEPA3HON HEMHONW PEaKkIUuK C JCTEeKIUCH
MPOAYKTOB aMIUIM(pUKAIIMK B pexuMe «peanbHoro BpemeHm» CFX96
Touch Real Time System

Kamepa must smektpodopesa Mini-Sub Cell GT  System (BioRad
1704467)

Kamepa s Beprukanbaoro ssektpodopesa Mini-PROTEAN Tetra Cell,
BioRad 1658003

Kamepa mns npoBenenus BepTukanbHoro anekrpogopesa PROTEAN 11
xi Cell (BioRad 1651803)

Cucrema ans ¢uxcaunu u odpabotku anexTpodopesnsix reneid Gel Fix
System

Usmeputens BomopoaHoro mokasarenst (pH) pacTBOpoB B KOMILIEKTE C
3JIEKTPOJIOM U KaTuOpoBO4YHOH cuctemoii PB-11-P11

[leiikep Tepmoctarupyembiit ES-20/60
Hentpudyra nadopatopuas MiniSpin

Hozatop aBTokIaBupyemblii onqHokaHanbHEIH HTL nepemenHoro oobnema
100-1000 mxn Discovery Comfort (4046)

Hozatop aBToKIaBupyemblii onHokaHanbHeId HTL nepemenHoro oosema
20-200 Mk Discovery Comfort (4045)

Jlo3aTtop aBTOKIIAaBUPYEMBI OIHOKAH. IMEPEMEHHOT0 oObema 2-20 MK
Discovery Comfort (4043)

Jlozatop aBTOKIIaBHpYEMBbIid OJTHOKaH. nepeMeHHoro oobema 10-100 Mk




Discovery Comfort (4044)

Cuctema aBromatmsupoBaHHas Biacore X100 System ans anammza
MEKMOJIEKYJISIPHBIX ~ B3aUMOJACHCTBUI C HAaOOpPOM  JIOMOJHHUTENBHBIX
qacTel ¥ MpOrpaMMHBIM 00ecTiedeHIEeM

Cucrema 111 HENPEPHIBHOTO HAOTIONCHMS 3a JKUBBIMH KJIETKAMH B
KynbType, hopmupoBanus u ananuza uzodpaxenus Cell-IQ MLF, Chip
Technologies, Yexus

HNukybatop mnepconanmpubiii CO2- ¢ cHUCTeMOW MOHHUTOPHHTA W
MOBBINICHHS BUTAIbHOCTH KiIeToK Galaxy (CO48R-230-1200)

Hlxad namMuHapHBIl 2-r0 Kiacca OWOJOTMYECKOH 3allUTHI, pa3Mep
paboueit moBepxHocTu 150 cm SafeFAST Elite215S

Bakrepununneiii Y ®-penupkyisarop Bo3ayxa, UVR-M

Memanka marguraas, MSH-300i

Munnpoxep-mreiikep, MR-1

Tepmometikep mnanmeTHsril, PST-60 HL-4

Cucrema nony4deHus cBepxuuctoii Boabl Simplicity (SIMSVOOEU)

Hentpudyra mnaboparopHas JUISL  TIPOBENIEHUS TPOOOTIOATOTOBKH
MeToAO0M neHTpudyruposanus S804R

XonoauasHUK HU3KOoTeMIlepaTypHelii Forma 902

Jlozatop aBTOMaTWYeCKHil OJHOKAaHAIBHBIA MepeMeHHoro oobema 0,2-2
Mk, cepunt Discovery Comfort (DV2)

ABTOKJIaB aBTOMaTHYeCKUH BepTukanbHeiii MLS-3020 U

Becrer ananutuueckue cepun Adventurer Pro AV213

Becsr npenznonnsie cepunt Pioneer (PA413

Jlo3atop aneKkTpudeckuii A1 ceposiorndeckux nunerok Swiftpet PRO
Huctmstop GFL-2008

Boasnas Oans-repmocrtar ¢ nepememinanueM WB-4MS,

Tepmocrar cyxoBo3ayniHbiii MIR-262

OrtcaceiBaTenib Megumuuckuit OM-1

Becrr npenusnonnsie cepun Pioneer (PA413




B nenax obecrneueHus crienuaibHBIX YCIOBUN OOy4YeHHUS MHBAIUIOB U JIHIL C
OrpaHUYECHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHusa 000pya0BaHBI
naHaycam, JUQTamMM, TOJbEMHHMKAMH, CHEIUAJIN3UPOBAHHBIMU  MECTaMH,
OCHAllICHHBIMU ~ TyaJeTHHIMM  KOMHAaTaMH, TaOluykaMd HWH(OPMALUOHHO-

HaBUTAIIMOHHOM MOJIISPKKH.



[Ipunoxenue 1

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPAIIMU
denepanpHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHIE
BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(ABDY)

IHKOJA BUOMEAULUHDbI

YYEBHO-METOJIUYECKOE OBECHHEUEHUE CAMOCTOSTEJIbHOM
PABOTBI OBYYAIOLIUXCA
«MoOneKyISIpHO-TCHETHYECKUE TEXHOJIOTHH B MEIUITTHE
31.05.01 «JIeuedoHoe Aes10» DopmMa MOArOTOBKH OYHASA

BaaauBocTok
2016



CamocTosTenbpHas paboTa BKIIIOYAET:

1. 6uOGMMOTEUHYIO U JTOMAIIHIOK padoTy ¢ y4eOHOM TUTepaTypoil U KOHCIEKTOM
JICKILUH,

2. TOATOTOBKY K MPAKTHUYECKUM 3aHITHUSM,

3. BBINOJIHEHUE UHIUBUIYATBHOTO 3aJaHus

4. moaroToBKy pedepara

3) MOATOTOBKY K TECTUPOBAHHIO U KOHTPOJIHLHOMY COOECEIOBAHUIO (3a4ETY)

[Topsimok BBIMOJTHEHUSI CAMOCTOSITENIBHOW pabOThl CTYJEHTAMU  OIpEesieH

HJIaHOM-Fpa(l)I/IKOM BBITIOJTHEHHS CAMOCTOSITEIbHOM pa60TBI IO AUCHOUITIINHE.

HJIaH-I‘pa(l)I/IK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbl o IMCIMIIJIMHE

Ne Jara/cpoxku Bua camocrositenbHOM IIpumepHbie ®opma KOHTPOJIA
n/n BbINOJTHEHU S padoTsbI HOPMBbI BpEMEHHU
Ha BbINOJIHEHUE
(4ac)
1 rox 00y4enust
1 1 Henens Pedepar 2 gaca YO-3-Jloknan,
VuauBuayalibHOE 3a]aHKe cooO1ieHue
2 1-16 nenens [Tpe3enTanus mo Teme 12 gacoB [TYO-3-Hdoxknarn,
pedepara cooO1eHne
IIpencraBienue
pe3ysIbTaToB
WH/IMBUIYaJIbHOTO
3aJJaHus
3 17-18 nenens ITonroroBka k 3auery 4 yaca YO-1-
CobecenoBanue
ITP-1 - Tect




Tembl 10Kk1210B U pedepaToB

ITo mucrunmune 18 yacoB caMocTOsATENIbHONW pabOTHI, B paMKax 3THUX YacOB
BEITIOJTHSAETCS | pedepar 1Mo mpeaioKEHHBIM TeMaM.
1. JTHK-TexHOIOTHH B MEAULIMHCKOM TC€HETHKE.
2. JIoCTH)KeHUSI TPAHCKPUIITOMUKH M MIPOTCOMUKH B MEJIUIIMHCKOW TCHETHKE.
3. 'eneTnueckue 0a3bl JaHHBIX. ba3pl JaHHBIX 110 MEAUIIMHCKON I'€HETHKE.
3. KaptupoBanue u KJIOHMpOBaHHE I'€HOB HACJIEJICTBEHHBIX OOJIe3HEH. AHAIN3
CIICTUICHHS 1 TEHETUYECKOE KapTUpoBaHue | eHeTnyeckuii momumMophusm.
4. CoBpeMEHHBIC AJITOPUTMBI MPEHATAIHHOW JUAarHOCTUKH HACJIEJICTBEHHBIX
OoJIC3HEH.
KionupoBanue B uccie0BaHUM U JICUEHUH 3a00JICBAaHUN YeJIOBEKa
DKCEepUMEHTAIbHbIC MOJICJIM B UMMYHOT€HETUKE
[Ipumenenue UT B MOJIEKYISIPHON T€HETUKEY»

OCHOBBI KJIETOUYHBIX OMOTEXHOJIOTHIA

© 0o N o O

NHcynuH u METMIIMHCKUE OMOTEXHOJIOTHH: A1uabeT, OMOCHUHTE3, MPOAYKITHS,

HOBBIC THITH HHCYJIMHA.

10.T'opmon pocTa u Ipyrue TOPMOHBI u MEJIULIMHCKHE
OMOTEXHOJIOTUH: YEJIOBEYECKU TOPMOH POCTa, COMATOTPOIUH KUBOTHBIX,
dbepMeHTaIUs ¥ BOCCTAaHOBJICHHE, IPYTHe peKOMOWHAHTHBIE TOPMOHEI.

11.MenunuHCKHE OMOTEXHOJIOTHH M T€MOTJIOONH, CHIBOPOTOYHBIN aTbOyMUH U
JaKkTo(eppuH.

12 MenunuHCKre OMOTEXHOJIOTUHA U TeMO(PYITHSL.

13.MenunuHCKre OMOTEXHOJOTHMM M QHTHUKOATYJISIHTHI M TPOMOOJTUTHYECKHUE
areHTHI: TeTIapHH, TUPYIUH, TKAHEBOH aKTUBATOP TUIA3MUHOTCHA.

14 MeaunHckre OMOTEXHOJIOTUNA M MHTHOUTOPHI (DEPMEHTOB: allPOTUHHH, o 1-
AHTUTPUIICHH, TJIFOKOOA, TUTICTaTHH.

15.MeaunmHckue OUOTEXHOJIOTMM U PEKOHCTPYKLMS TKaHEH: TpaAUIIMOHHbIE

NOAXOMAbI,  MaTpuyHas  TKaHeBas  pereHepauus  (anri. scaffold-

guided tissue regeneration), 3D-kieToUHBIC KYJIbTYPbI, CTBOJIOBBIC KJICTKH.



16.MenuuuHckre OMOTEXHOIOTHH U UHTEP()EPOHBI U UHTEPIICUKUHBI: CBOWCTBA
Y UCTIOJIb30BaHUE, KJIOHUPOBAHUE U DKCIIPECCHS, TIPOU3BOJICTBO.

17.MenunuHCKHEe OMOTEXHOJIOTUH U SPUTPOIIOITUH: TTPOU3BO/ICTBO.

18.MeaumnuHckre OMOTEXHOJIOTHH U (haKTOP HEKPO3a OIMyXOJIeH.

19.Memuumackue 6uorexnoaoruu u JJHKaza 1.

20.MenuiuHcKrue OMOTEXHOJOTUH | TIIIOKOIepeOpo3uaasa.

21.MenuiuHCKre OMOTEXHOJIOTMM W BAaKIWHBI: PEKOMOWHAHTHBIC BaKITMHBI,
JIHK BakIuHBI.

22 MenuiuHCKre OMOTEXHOJIOTHHA M aHTHTENA: CTPYKTypa, OMOCHUHTE3, PUCKH,
WCITOJIb30BAaHUE, MOHOKJIOHAIBHBIC aAHTUTENA, TEXHOJOTHS THOPHIIOM,
IIPOU3BOJICTBO MOHOKJIOHAJIBHBIX aHTUTEJI, HCIIOJIb30BaHUE,
PEKOMOWHAHTHBIC M KATATUTHYCCKUE aHTUTEIA.

23.MeauiuHcKrue OMOTEXHOJOTHH M IMMYHOQHAIU3: METO/IBI.

24 MenuiuHCcKUe  OMOTEXHOJIOTHM M OHMOCEHCOPBI: DJIEKTPOXUMHYECKHE
OMOCEHCOPBI, ONTHYECKUE OMOCEHCOPHI, MPUPOJIHBIE OMOCEHCOPBHI.

25.CTBOJIOBBIC KJICTKH M MEIUIIMHCKHE OMOTEXHOJIOTHHU

26.ba3oBbIe METOABI KIIETOYHON OMOTEXHOJIOTHHI

27 .KinetouHble OMOTEXHOJIOTHH B OHKOJIOTHUH

28.KneTodnple OMOTEXHOJIOTHH B SHIOKPHUHOJIOTUH

29.KneTouHble OMOTEXHOJIOTHHA B UMMYHHOIIATOJIOTUN

MeToauveckue peKOMEHAALMH 110 HANMCAHUIO U 0popmiieHuIo pedepara
Pedepar — TBOpUeCcKas AeSATEIBLHOCTh CTYACHTA, KOTOpasi BOCIPOU3BOAUT B
CBOEH CTPYKTypE HAy4YHO—HCCIIEIOBATEIbCKYIO JIE€SITENBHOCTh IO PEIICHUIO
TEOPETUUYECKUX W TPHUKIAJHBIX MpOoOJIeM B OMNPEACTIEHHOM OTpaciu Hay4YHOTO
3HAHUSL.
Pedepar, sBsaCh MOJIEIBI0 HAYYHOTO MCCIIEAOBAHMS, PEICTABISET COOOM
CaMOCTOATENbHYIO PaboTy, B KOTOPOM CTYJEHT peliaeT mpoOjaeMy TeOPETHIECKOTO
WJIU MPAKTUYECKOTO XapaKTepa, IPUMEHSl HAyYHbI€ MPUHIIUIBI U METOJIbI JAHHOU

OTpacid Hay4YHOro 3HaHWs. Pe3ynbTaT JaHHOTO HAyYHOTO TIOMCKA MOXKET



o0nagaTh HE TOJBKO CyOBEKTHMBHOW, HO M OOBEKTHMBHOW HAy4YHOW HOBHU3HOU, W
MOATOMY MOET OBITh IPEACTABIIEH ISl 00CYKICHUSI HAYYHOU OOIIECTBEHHOCTH B
BUJICE HAy4dyHOTO JOKJaJa WIM COOOIICHUS Ha  HAyYHO-TIPAKTUYECKOU
KOH(epeHIInH, a TAaKKe B BUJIC HAYYHOH CTaThH.

Pedepar BbIMONHSETCS 1MOJ PYKOBOACTBOM HAyYHOTO PYKOBOAUTEIS U
npejnoiaraeT MpuoOpeTeHue HABBIKOB TOCTPOSHUS JICIOBOTO COTPYIHHYECTBA,
OCHOBAHHOTO Ha A3TUYECKUX HOpPMax OCYIIECTBICHUS HAYYHOU AEATEIbHOCTH.
[leneycTpeMIEHHOCTh, HWHHUIIMATUBHOCTh, OECKOPBICTHBIM  IMO3HABATEJIbHBIN
MHTEpPEC, OTBETCTBEHHOCTh 3a PE3yJIbTaThl CBOUX JEHCTBUM, JOOPOCOBECTHOCT,
KOMIIETEHTHOCTh — KaueCcTBa JIMYHOCTH, XapaKTEPHU3YIOIIUE CYObEKTa Hay4HO-
HCCJIEIOBATEIIBCKOM  IEATEIIbHOCTH, COOTBETCTBYIOIEW HACAlaM W HOpMam
COBPEMEHHOU HAYKH.

Pedepar — 310 camocTosiTenbHas ydeOHas M Hay4YHO-HCCIIET0BaTEIIbCKas
NESITEIIBHOCTh  CTyJIeHTAa. HayyHbIi  pPYyKOBOAWTENb  OKa3bIBAET  IMOMOIUIb
KOHCYJIbTATUBHOT'O XapaKTepa U OLIEHUBAET MPOILECC U PE3YJIbTATHI JESITEIbHOCTH.
OH mpenocTaBiseT IPUMEPHYIO TEeMaTUKy pedepaTuBHBIX pabdOT, YTOYHSET
COBMECTHO C OpAMHATOPOM TNpoOJeMy U TEMY HCCIEIOBaHUS, IOMOTraeT
CIUIAHUPOBaTh M OPraHU30BaTh HAYYHO-HCCIICIOBATEILCKYIO JICSATEIBHOCTD,
HAa3HA4YaeT BpeMs W MHUHUMAJIbHOE KOJHMYECTBO KOHCyIbTauui. HaydnHbii
PYKOBOJUTEb IPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE ueM 3a JIeCATh
JTHEH J10 3allUTHI.

TpaauimoHHO CIIOKUIAch ONpeIeNIeHHas CTPYKTypa pedepara, OCHOBHBIMU
AJIEMEHTAMH KOTOPOU B MOPSAKE UX PACHOJIOKEHUS SABISIOTCS CIEAYIOLINE:

1. TUTyJIBHBIN JTUCT.

2. 3aganue.

3. OrnaBneHue.

4. IlepedyeHn yCIOBHBIX 0003HAYEHUN, CHMBOJIOB M TEPMUHOB (€CIIA B 3TOM
€CTh HEOOXOIUMOCTH ).

5. BeneHue.

6. OCHOBHAS 4YacCThb.



7. 3aKIoyeHue.

8. bubnuorpaduieckuii Crucox.

9. ITpunoxeHus.

Ha TuTynpbHOM nmcTe yKa3bIBAIOTCA: yueOHOE 3aBe/ICHHE, BBIMYCKAIOIIas
Kadeapa, aBTOp, HAyYHbIH PYKOBOJUTENb, TEMa HCCIEAOBAHHUS, MECTO U TOJ
BBITIOJIHEHUS pedepara.

HasBanue pedepara 10pKHO OBITH TIO BO3MOKHOCTH KPATKUM U TTOJTHOCTHIO
COOTBETCTBOBATh €€ COACPIKAHUIO.

B ornaenenuu (comepkaHuu) OTpa)xaroTCsl Ha3BaHUSI CTPYKTYPHBIX YacTel
pedepaTta U CTpaHULbI, HA KOTOPBIX OHU HaxonsTcs. OriaBieHue 1e1ecoo0pa3Ho
pa3MecTHUTh B Havalie pabOThl Ha OJTHON CTPAHMIIE.

Hanuuune pa3zBepHyTOro BBeicHUs — 00s13aTelibHOE TpeboBaHue K pedepary.
HecMoTpst Ha HeOONbIIOW 00BEM 3TOM CTPYKTYpHOM 4YacTH, €ro HamucaHue
BBI3BIBAET  3HAUYUTENbHbIE 3arpyAHeHua. (OJHAaKO HMEHHO Ka4eCTBEHHO
BBITIOJTHEHHOE BBEJEHUE SIBISETCS KIIOUYOM K TIOHMMAHUIO BCed paboOThI,
CBUJIETEIBCTBYET O Ipo(heccroHanu3Me aBTopa.

Takum oOpa3oM, BBEIAEHHME — OYEHb OTBETCTBEHHAs 4YacTbh pedepara.
HauymnaThcsl TOJDKHO BBEJICHHE C 0OOCHOBAHHUS aKTyaJIbHOCTH BHIOPAHHOW TEMBI.
B npumenenun k pedepary MOHITHE «aKTYaJbHOCTBY» UMEET OJIHY OCOOEHHOCTD.
Ot Toro, kak aBTOp pedepara yMeeT BbIOpaTh TEMY M HACKOJIBKO MPABUIBLHO OH
ATy TeMY MOHMMAET U OLIEHUBAET C TOYKHU 3PEHUS COBPEMEHHOCTH U COIMAIBHOMN
3HAUYMMOCTH, XapakTEepU3yeT €ro Hay4Hyl 3pejocTb U NpodecCHOHATBHYIO
MOJATOTOBJIEHHOCTb.

Kpome »Toro Bo BBeJeHMM HEOOXOJUMO BBIWICHHUTH METOOJOTHUYECKYIO
0a3y pedepara, Ha3BaTh aBTOPOB, TPYHAbl KOTOPHIX COCTABWJIM TEOPETHUECKYIO
OCHOBY wuccienoBanus. O030p juTepaTypsl 1O TeMe JOHKEH II0Ka3aTh
OCHOBATEJIbHOE 3HAKOMCTBO aBTOpa CO CIEUHUAIBHOW JINTEPATypOil, €ro yMEHHE
CUCTEMATU3UPOBATh MCTOYHUKH, KPUTUYECKHM HX pacCMaTpUBATh, BBIICIATH
CYILIECTBEHHOE, OIpPEAEIATh IJIaBHOE B COBPEMEHHOM COCTOSIHUM H3YYEHHOCTH

TCMBI.



Bo BBeneHum oTpakaroTcs 3HAUEHHWE M aKTYalbHOCTh M30pPAHHON TEMBI,
ONpENENSIOTCd OOBEKT W NPEAMET, LEedb M 3aJaud, XPOHOJOTHMYECKHE PaMKH
UCCIICIOBAHMUS.

3aBepiiaeTcsd BBEACHUE M3JI0KEHHEM OOIIMX BBIBOJOB O HAYYHOU H
MPaKTUYECKON 3HAYUMOCTU TEMBbI, CTENEHU €€ M3YyYEHHOCTH U 00ECIeuE€HHOCTH
MCTOYHUKAMU, BBIABUKEHUEM THIIOTE3bI.

B OCHOBHOM 4YacTH wu37araercs CyTh IpPOOJEMBI, pPACKPBIBAECTCS TeMma,
ONpENEIIAETCS aBTOPCKasl MO3UIMSA, B KAUECTBE apryMeHTa W ISl WUIKOCTpaluid
BBIJIBUTAEMBIX TIOJIO)KEHUM MPUBOAUTCS (aKTHUECKUM MaTepuan. ABTOpY
HEOOXOIMMO MPOSIBUTH YMEHHUE MOCIEAOBATEIILHOIO M3JIOKEHUS MaTephalia Mpu
OJTHOBPEMEHHOM €ro aHaimuse. IIpeamoyreHue npu 3TOM OTAAETCS TIJIABHBIM
(dakTam, a He MEJIKUM JETaJIsIM.

Pedepar 3akaHumBaeTcss 3aKIIOUUTENTBLHOM YacThiO, KOTOpass TakK H
Ha3bIBaeTCs «3akitoueHue». Kak M BCsIKoe 3akiloueHue, 3Ta 4acTb pedepara
BBIIIOJIHAET POJib BBIBO/AA, OOYCIOBJIEHHOIO JIOTUKOW MPOBEAEHUSI UCCIEIOBaHUS,
KOTOpPBIM HOCUT (OpMYy CHHTE3a HAKOIUIEHHON B OCHOBHOW 4YacTH HAy4YHOH
uHpopManuu. OITOT CHHTE3 — [IOCJIEN0BATEIbHOE, JIOTUYECKH CTpPOITHOE
U3JI0’)KEHUE TMOJYYEHHBIX HTOTOB M HMX COOTHOUIEHME C OOIed Leiablo |
KOHKPETHBIMU 3aJladyaMU, MOCTABJIEHHBIMU U CPOPMYJIUPOBAHHBIMHU BO BBEICHUMU.
NMeHHO 31ech COOEpKUTCA TAaK HAa3bIBAEMOE «BBIBOJHOE» 3HAHHME, KOTOPOE
SBJIIETCSI HOBBIM 110 OTHOLIEHUIO K HMCXOJHOMY 3HAHHUIO. 3aKIIOUYEHHUE MOXKET
BKJIIOYATh MPEIJIOKEHUSI NPAKTUYECKOTO XapakTepa, TEM CaMbIM, [OBBIIIAS
LIEHHOCTh TEOPETUYECKUX MAaTEPUATIOB.

Urak, B 3axmtoueHun pedepara J0HKHBI ObITh: a) MIPEACTABICHBI BEIBOBI 10
UTOTaM HCCIIeIOBaHus; 0) TeopeTHuecKkass U MpaKTU4eCcKash 3HAYMMOCTh, HOBU3HA
pedepara; B) ykazaHa BO3MOXXHOCTb IPUMEHEHUS PE3yIbTaTOB UCCIIEIOBAHUS.

[Tocne 3akimtoueHUS TPUHATO TIOMENIaTh OUOIMOTpadUUIECKUl CIHUCOK
MCIIOJIb30BaHHOM JIUTEPATypbl. DTOT CIUCOK COCTABIISIET OJIHY U3 CYLIECTBEHHBIX

yacTeil pedepara M OTpakaeT CaMOCTOSTEIBbHYIO TBOPUYECKYIO paboTy aBTOpa

pedepara.



Crucok MCHOJB30BaHHBIX MCTOYHUKOB MOMEIIAETCs B KOHIE paboThl. OH
oopmiisercs win B andaBUTHOM Topsake (Mo ¢aMuiInMd aBTOpa WIM Ha3BaHMS
KHHUTH), WIK B TMOPSJKE MOSBICHUS CCHUIOK B TEKCTE MUCbMEHHOU paboThl. Bo
BCEX CIIy4asX YKa3bIBaIOTCS MOJHOE Ha3BaHWE pabOThl, (paMHINU aBTOPOB WIIU
penaKkTopa W3AaHus, €CIU B HAlKMCAaHWW KHUTH Y4acTBOBAaJ KOJUIEKTHUB aBTOPOB,
JAHHBIE O YKCJIE TOMOB, Ha3BaHUE TOpOJa W H3AATENbCTBA, B KOTOPOM BBIILIA

paboTa, roa U3JJaHusl, KOJIMYECTBO CTPAHUII.

Kpurtepuu ouenku pedepara.
N3noxenHoe nmoHuMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa

OoIIpCACIACT KPUTCPHUU €TI0 OLICHKH: HOBH3HA TCKCTA, 000CHOBAHHOCTD BBI60pa

UCTOYHHUKA; CTENEHb PACKPBITHS CYIIHOCTH BOMpOCa; COONIOCHUS TPeOOBAaHUHN K
0(OpPMIICHHIO.

HoBM3HA TeKCTa: a) aKTYaJIbHOCTh TEMbI HCCIICAOBAaHMIA, 6) HOBHM3HA4 H

CaMOCTOSITEJILHOCTh B IIOCTAHOBKE IPOOJIEMBI, (POPMYIMPOBAHUE HOBOI'O aCIEKTa

U3BECTHOM HpO6JIeMBI B YCTAHOBJICHHMHM HOBBIX CBSI3EH (MG)KHpGIIMeTHBIX,

BHYTPHUIIPEIMETHBIX, HHTEIPAIIMOHHBIX ); B) YMEHHE paboTaTh C UCCIICIOBAHUSIMU,

KPUTHUYECKON JTUTEPATYPOU, CUCTEMATU3UPOBATh U CTPYKTYPUPOBATH MaTEPHAIL; I')

JABJICHHOCTB aBTODCKOﬁ IO3uIINK, CaMOCTOATCIIBHOCTh OLCHOK H CYX(ﬂGHHﬁ; )

CTHJICBOC CAMHCTBO TCKCTA, CAIMHCTBO KaAHPOBLIX YCPT.

CreneHb pacKpbITHS CYIIHOCTH BOIIpoca: a) COOTBCTCTBHUC IIlIaHa TCMC

pedepaTa; 0) COOTBETCTBUE COAEPKAaHUS TEME M IUIaHy pedepara; B) MOIHOTA U

[JIyOuHa 3HaHUN MO Teme; I') 000CHOBAHHOCThL CHOCOOOB M METOJIOB PabOTHI C

MaTCpUuaIOM, e) YMCHUC 0606IIIaTI), ACJAaThb BBIBOJIbI, COIIOCTABIIATHL PA3JIMYHBIC

TOYKHU 3PEHUS IO OJTHOMY BOIIpoCy (mpobiieme).

O00CHOBAHHOCTH BLIOOPA MCTOYHHUKOB: a) OIIEHKA WCIIOJL30BAHHOM

JUTCPATYPBI.  TIPHUBJICUCHBI JIH Haubojee M3BECTHEIC pa6OTBI o TEMC

uccienoBanusi (B T.4. KypHaJIbHbIE NYyOJUKAIMU TOCIEIHUX JIET, IMOCIEIHUE

CTaTUCTHUYCCKHC JaHHBIC, CBOAKHU, CIIPABKH U T.I[.).



CoOro1ene TpedoBaHMM K O(OPMJIEHHIO: a) HACKOJIBLKO BEPHO

oopMIIeHBI CCBUTIKM Ha HCIIOJIB3YEMYIO JIUTEPATypy, CIUCOK JUTEPaTyphl; 0)

OLICHKA T'PAaMOTHOCTH M KYJIbTYpbl M3J0XkeHHUs (B T.4. opdorpaduyeckon,

NYHKTYallMOHHOW, CTUJIMCTUYECKON KyJIbTYphI), BJIAJIEHUE TEPMUHOJIOTUEHN; B)

cobiroieHue TpeboBaHui K 00BEMY pedepara.

PeneH3eHT A0/KeH 4eTKO c¢opMyaupoBaTh 3aMEYaHWE U BOMPOCHI,
KeJaTeIbHO CO CChUIKaMU Ha padoTy (MOKHO Ha KOHKPETHBIE CTPAHUIIBI paOOThI),
Ha MCCe0BaHNs U (PaKTUYECKUE TaHHBIE, KOTOPBIE HE YUEN aBTOP.

PeneH3eHT MOKeT Tak:Ke yKa3aTh: oOpaimaics JH CTYJISHT K TeMe paHee

(peepathl, TUCEMEHHBIE PAOOTHI, TBOPUECKHE PaOOTHI, OJUMITMATHBIE PAOOTHI U

Hp) U €CTh JIU KaKue-Inoo NpCABApUTCIIbHBIC PC3YIIbTAThI; KdK BBIITYCKHHK BEJ

paboTty (TU1aH, IPOMEXYTOUHBIE ATaNbl, KOHCYJIbTalMs, 10padOTKa U nepepaboTka
HAllMCAaHHOTO WJIM OTCYTCTBHME UETKOro IUIaHa, OTKa3 OT pEKOMEHIaIui
PYKOBOJIUTEIIA).

CryaeHT npencrasiisieT pedepaT Ha PEUEH3HUIO HE TIO3HEE YEM 3a HEJIETIO
710 3aiuThl. PelieH3eHToM SBIsieTCs Hay4YHbIA pyKoBoAUTENb. ONBIT MOKa3bIBaAET,
YTO 11eJ1eCO00pa3HO 03HAKOMHTH CTYJEHTa C PEIEH3UEW 3a HECKOJbKO JHEH J0
3amuThl. OMNIMOHEHTOB Ha3HA4yaeT TMpernojaBaTelb M3 YWChIa CTYIAeHTOB. /[ls
YCTHOTO BBICTYIUIEHHSI CTYAEHTY AocTaTouyHO 10-20 MHHYT (MMPUMEPHO CTOJBKO
BPEMEHU OTBEYAET 10 OMJIETaM Ha SK3aMEHe).

Ouenka 5 cTaBUTCH, €CIIM BBITIOJIHEHBI BCE TPEOOBAHMS K HAMUCAHUIO U
3amuTe pedepara: o6o3HaUeHa MpodiemMa U 000OCHOBAaHA €€ aKTyalbHOCTh, CJlleJIaH
KpaTKUl aHaliM3 pa3iu4HbIX TOYEK 3PEHHS Ha paccMaTpUBAeMylo MNpodieMy M
JIOTUYHO W3JIOKeHa COOCTBEHHAsi TO3UIHsA, CHOPMYIHUPOBAHBI BBIBOJBI, TEMa
pacKpbITa MOJHOCTBIO, BBIJIEPKAH 00BEM, COOJIOICHBI TPEOOBAHUSI K BHEIIHEMY
o OopMIICHUIO, JaHBI TPABUIILHBIC OTBETHI HA IOMOJHUTEIHLHBIE BOTIPOCHI.

Ouenka 4 — ocHOBHBIE TpeboBaHMs K pedepaTy U ero 3alluTe BHIMOTHEHBI,
HO MpU DTOM JOMNYIICHBI HEAOYeThl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B

H3JIOKCHUMN  MaTcpuajia; OTCYTCTBYCT JIOTHYCCKAA IIOCICAOBATCIIBHOCTL B



CYXJICHMSIX; HE BhIIEPKaH 00BEM pedepara; UMEIOTCs yIyIIeHus B 0(OPMIICHHH;
Ha JIONOJTHUTENIbHBIE BOMIPOCHI MPH 3aIIUTE JaHbI HETIOJIHBIE OTBETHI.

Ounenka 3 — UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUU K
pedepupoBannio. B uacTHOCTH, Tema OCBEIl€HA JHMIIb YAaCTUYHO; JOMYIIEHBI
¢dakTHueckue OmMMOKKM B CoAepKaHWU pedepaTa WIM TP OTBETE Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBOI.

Onenka 2 — tema pedepara He packpbiTa, 0OHAPYKUBAETCS CYLIECTBEHHOE
HETMOHMMaHue TPOOIEeMBbI.

Ouenka 1 — pedepat CTyJIEHTOM HE NPE/ICTABIICH.



[Ipunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIET0 IPO(ECCUOHATIBHOTO 00pa30BaHuUs

«/1aJIbHEeBOCTOYHBIN (heaepaibHbIN YHUBEPCUTET»
(IBDY)

HNIKOJA BUOMEIULNHBI

®OH/I OHEHOYHBIX CPE/JICTB
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Hacnmopt ®OC
3anonusiercst B cootBercTBUM ¢ [lomoxkeHneM o (OHOAX OLIEHOYHBIX CPECTB
00pa3oBaTeNIbHBIX MPOrpaMM  BBICHIEr0 00pa30BaHUs — MpOrpaMM OakanaBpuara,

crienuanureTa, Maructparypel [IBOY, yrBep:kaeHHbIM MpHKa3oM pekropa ot 12.05.2015
Ne12-13-850.

Kon " (¢opmyaupoBka | Itansl GOPMHUPOBAHUA KOMIIETEeHIUH
KOMIIETEHIIUH
— MECTO H pOJb MOJEKYISIDHOTO MOJCITHPOBAHUS B
MEIHINHE,
— OCHOBHBIC TIOHATHS, OMpPEICIICHHS, METOIABl U IOIXOMEI,
OIIK-7 -  TOTOBHOCTH K HCIOJb3yeMble MOJICKYJISIPHO-TE€HETHUECKUX
HCIIOJIb30BaHUIO OCHOBHBIX 3HaeT HCCIIeIOBAaHUSIX B MEIUIIMHE;
(pU3HKO-XUMHYECKHX, — 00nacTM UCIOJb30BAHHUS  MOJIEKYJSIPHO-TEHETHYECKUX
MaTeMaTH4CCKUX u HHBIX TEXHOJIOTHI B ()apMaKOJIOTHH U KJIMHUYECKOH MEIUIINHE;
€CTECTBCHHOHAYYHBIX MOHATHA, U — OWOMEIMIIMHCKHME 3aJadyd, pellaeMble  TMOAXO0JaMU
METONOB 1pA peICHAH MOJIEKYJISIPHO-T€HETUYECKOIO0 MOIEIUPOBaHUS
po¢eCCHOHANBHBIX 337134,
Vaeer - q)OpMYJ'II/IpOBgTL 3aJa4d  MOJICKYJIPHO-TEHETHICCKHUX
WCCIICIOBAHHNA B MEIUIIITHE
Braneer [ouaTnitHEIM  ammapaToM, H OCHOBAMH  OpraHHM3aLK
MOJIEKYJISIPHO-TE€HETHUECKUX UCCIIeIOBaHUI B MEUIINHE
IK-2 - CIIOCOOHOCTh u 3nact OCHOBBI OpraHHU3allMd MEAMIMHCKHX OCMOTPOB C IENbIO
TOTOBHOCTBIO K  TPOBEICHUIO MIPOBEACHUS TCHETUIECKUX UCCIICIOBAHIH
NPO(HIAKTHIECKHX Opranu3oBaTh MEIUIMHCKME OCMOTPBI C LENBIO MPOBEAECHHUS
MCIAIHCKHAX OCMOTPOB, Ymeer TEHETHYECKUX HCCIIEI0BAHUIMA
JICTIAHCEPU3AIIH u
OCYIIECTBICHHIO JIHCTIAHCEPHOTO | g oy HappikoM opranu3anuy MEIULMHCKHX OCMOTPOB. € LENbIO
HabIIoAeHUS MpPOBEICHNUS FeHETHYECKUX UCCIIeOBaHUH
[IpreMBl TIOCTAaHOBKM M WCIIONB30BAaHHUS TEXHOJOTHUH IUIs
3HaeT MPOBEACHUS MOJICKYISIPHO-TEHETHUICCKAX WCCICIOBAHUN B
IIK-21 - cnocoOHOCTh K Y4aCTHIO MCIAIMHE
B MpOBE/ICHUH HayYIHBIX Vueer [lmaHupoBaTh MONEKYNAPHO-TEHETHYECKUX HCCIIETOBAaHUN B
HCCIIeTOBaHUN MEIUIIHE;
Braneer Hagsixkom TUIAHMPOBAHWS  MOJEKYJIAPHO-TEHETHIECKHX
HCCIICIOBAHUIA B MEIUIIIHE;

KoHTpoJib 1ocTHREHHS 1HeJIel Kypca

No KonTponupyembie OlLieHOYHBIE CPEICTBA - HANMEHOBAaHUE
/1 | MOIyTH/ pa3femsl / TeMBI Kopp! u sTamsr Q)OpMprOBaHI/ISI T — S ———.
JICUUILTHHBI KOMITETEHIHI KOHTPOIb B —
OIIK-7 - TOTOBHOCTSH K
MOJIYJb 1. OcHOBEI HCTIONB30BAHUIO 3uaer vO-1 Bompocs 3a4era
KOMIIBIOTEPHOTO OCHOBHBIX (PHU3UKO- Cobecenosarne I cemectp -1-10
MO/JICITUPOBAHHUS XUMHYECKHX,
OUOMOJIEKYIT MaTeMaTHYeCKUX U MHBIX IIP-1 IP-1
MOJAVJIb 1. €CTECTBEHHOHAYYHBIX Ywmeer Tect Tecr
Ocobennoct MOHATHH, ¥ METOJIOB NIPH
MOJCJIMPOBaHUA pemeHun VO-3 vO-2
CTPYKTYpHI OCJIKOB po¢eCCHOHATBHBIX Brnaneer Jlokma,
3a71a4; coobIeHHe Komoxsmym




YO-1

Bomnpocsr 3auera

MOJENUPOBAHUS IS
peleHus 3a1a4
OHMOTEXHOJIOTHH 1
MOJIEKYJISIPHO
(dapmakosorun

3HaeT
MOJIYJIb 111, I[MIK-2 - crmocoBHOCTE H CobecenoBanue 1 cemectp -11-36
Uzydaenne 3D- TOTOBHOCTBIO K
CTPYKTYPBI KOMIIJIEKCOB NIPOBEICHUIO
Guomornexy: 1 IPODUIAKTHIECKUX
MIpUMEHECHNE IP-1 I1P-1
MEAUIUHCKUX OCMOTPOB, | VMeer
MOJIEIUPOBAHUS IS Tect Tect
pelnenns 3a7au JIUCTIaHCEPU3AIUH u
OUOTEXHOJIOTHH OCYIIECTBIICHHUIO
MOJIEKYJISIPHOI JAHCIIAHCEPHOTO
tbapmakonoruu HaOIIoJeHUs vO-3 vO-2
Brnaneer Joxnan, K
cooOmienne OJIIOKBHYM
MOAYJIb 1.
A YO-1 Bomnpocs! 3auera
OcHoBBI 3Haer
CobecenoBanne 1 cemectp -1-36
KOMIIBIOTEPHOTO
MOJICTAPOBAHUS
AP I1P-1 I1P-1
OMOMOJIEKYIT Ymeer T T
MOJYJIb . eet ect
OcobenHoctu
MOJIeINPOBAHUA
CTPYKTYpbI O€JIKOB ITK-21 - ciocoOHOCTH K
MOAYJIb . Y4aCTHIO B IIPOBEICHUU
Wzyuenue 3D- Hay4YHBIX UCCIICJJOBAHUN
CTPYKTYPHI KOMIUIEKCOB YO-3 VO-2
OMOMOJIEKYI U Bnaneer Joxmnan, K
MIpUMEHECHUE COOBIIeHHEe OJUIOKBUYM

IKAJIA OHEHKA COOPMUPOBAHHOCTHU KOMIETEHIIUI

Kon n Jranbl GopMUPOBAHUS KPUTepUH noKa3zareyu 0anbl
¢hopmynupoBka KOMIIETeHHH
KOMIIETeHIUH
® MECTO U pOJib ® 3HaHUE MecTa U CdopmupoBanHOe 65-71
MOJIEKYJISIPHOTO ponu CTPYKTYPUPOBAaHHOE
OIIK-7 - MOJICTIMPOBAHNUS B MOJIEKYJIIPHOTO CHCTEMATHYECKOE
TOTOBHOCTB K MEJIULINHE; MOZEIUPOBaHUs B 3HaHUE MECTa U POJIU
HCIIOJIb30BAHUIO ® OCHOBHBIC IIOHATHS, | MEAUIHUHE, MOJICKYJIIPHOTO
OCHOBHBEIX (I)I/I3I/IKO- OIpeaCIICHN, ® OCHOBHBIX MOACINPOBAaHUS B
XUMHYCCKHX, METOJbI U ITIOAXOMBI, MOHATUH, MCIUIIMHE,
MAaT€MAaTUYECKUX U | 3HAET HCIOJIb3YEMBIE OTIpEeIENICHUIH, ® OCHOBHBIX
HHBIX (TIOpOTOBBI | MOJIEKYJISIPHO- METOJIOB U HOHSTUH,
€CTECTBEHHOHAY4YH | ¥ yPOBEHb) | T€HETHYCCKHX TIOAX00B, oInpeJeNIeHuH,
bIX IOHATUH, U MCCJICJOBAHUAX B HMCIIOJIb3yEeMBbIX B METOAO0B U
METOAO0B IIpH MEIUIMHE, MOJICKYJISIPHO- MnoAxooB,
pemenun e o0mactu TE€HEeTUYECKUX HCIIOJIb3YEMBIX B
npodecCHOHaNbHEL HCIOJIb30BaHUS HCCIIEI0BaHUSX B MOJIEKYJISIPHO-
X 3a1a4; MOJICKYJISIPHO- MEJIUIUHE, TCHETHYCCKHUX
TCHETUYECKUX ® o0nacTH HUCCJICIOBAHUSX B
TEXHOJIOTHl B KCI0JIb30BAHHUS MCIOUIHUHE,




(hapmaxonoruu u
KITMHAYECKON
MEIULIMHE,

® OHMOMEIUIIMHCKAE

MOJIEKYJISIPHO-
TEHETHUYECKUX
TEXHOJIOTHH B
(apmakosorun u

e o0sactu
HCIIOJIb30BAHHUS
MOJIEKYJISIPHO-
TEHETHYECKUX

3aJa4d, peracMble KIMHUYECKOH TEXHOJIOTHH B
MOAXOAaMHU ME/IUIIMHE; (hapmaxosoruu u
MOJIEKYJISIPHO- ® OMOMEIUIMHCKAX | KIMHHYECKOH
TeHETHYECKOT0 3aj1a4, peraeMbix MeIUIIHE;
MO/JICTTUPOBAHHUS TIOJIXOJIaMHU OMOMETUITMHCKIX
MOJIEKYJISIPHO- 3aj1a4, peraeMbIx
TEHETUYECKOTO HOAXOAaMH
MO/JIETTMPOBAHHUS MOJIEKYJISIPHO-
TEHETHYECKOTO
MOJICTTHPOBAHHS
Ymenne l'oToB u ymeer 71-84
DopmynupoBaTh (dhopMynIHpOBaTH (hopmynHpOBaTH
3aJaun 3a7a4n 3a7a4n
yMeeT A A
(npoBuH MOJIEKYJISIPHO- MOJIEKYJISIPHO- MOJIEKYJISIPHO-
Trfﬁ) Y| renermueckux TEHETHYIECKUX TEHETHIECKUX
HCCIIEI0BaHUI B | MCCIENOBAaHUU B UCCJICIOBAaHUM B
MeIULHE MeIULHEe MeIULnHe
. Hasbiku Cucremaruueckoe 85-100
[TouaTuiiHbIM
UCIIONIb30BaHUS NpUMEHEeHne
anmnapaTom, u ., N
HOHSTUIHOTO HOHSTUITHOTO
OCHOBaMH
amnmapara, ¥ OCHOB | ammapaTa, i OCHOB
Bnageer | opranusanuu
. OpTaHM3aINN OpTaHM3aINH
(BBICOKMIA) | MOJEKYISIPHO-
MOJIEKYJISIPHO- MOJIEKYJISIPHO-
TeHETHIECKUX
. TEHETHYIECKUX TEHETHIECKUX
HCCIe0BaHMI B M .
HCCIIEJOBAaHHH B HCCIICIOBAaHHH B
MEIUIMHE
MEIUIINHE MeIUIMHE
CchopmupoBanHOE 65-71
OcHOBBI 3HaHNE OCHOB CTPYKTYPHPOBaHHOE
OpraHu3aIiu OpraHM3aIu CHCTEMaTHYECKOe
3HaeT MEIUINHCKHX MEeIUINHCKHX 3HaHHE OpraHu3alnu
(TIOpOTrOBBI | OCMOTPOB C LEJBIO | OCMOTPOB C LEIbIO | MEAMIMHCKUX
i ypoBeHb) | IpoOBeAeHHs NPOBEICHUS OCMOTPOB C IIEJIBI0
IK-2 - TeHETHYECKUX TEHETHYECKUX NPOBEICHUS
CIIOCOOHOCTH U HCCIIeAOBAaHUH UCCIIeI0BAHUI TEHETHYECKUX
TOTOBHOCTBIO K HCCIIeIOBAaHUI
MIPOBEICHUIO Ymenue T'otoB u ymeer 71-84
OpranuzoBaTh
npodunakTHyeckn OPTaHH30BATh OpTaHH30BATh
MEIUIINHCKHE
X MEIUIIMHCKUX yMeeT MEIUIIMHCKHE MEIUIIMHCKHE
OCMOTpPBI € IIENBIO
OCMOTpOB, (npoaBuHy HpoBeICHHS OCMOTPHI C LIEJIBI0 OCMOTPHI C LIEJIBI0
WCTIAHCEPU3aluy | THIA MIPOBECHNUS MIPOBECHNUS
A pH3all ) TeHETHYECKNX POBE/L POBE/L
Y OCYILIECTBICHHIO . TEHETHYECKUX TEHETHYECKUX
uccieI0BaHuit M .
JIICTIAHCEPHOTO UCCIIEI0BAHU UCCIIeI0BaHuU
HaOIOAeHUsI HaBbikom Hasbiku Cnoco6HOCTh 85-100
opraHu3aln OpraHM3aIiu OpraHHU30BaTh
—— MEIUINHCKHX MEIUIIMHCKHX MeIUINHCKHE
(BbicoKi) OCMOTPOB C IIENBIO0 | OCMOTPOB C IETBI0 | OCMOTPHI C HETHIO
MPOBECHUS MIPOBEICHUS HPOBEICHUS
TeHEeTHYECKUX TEHETHYECKUX TeHETHYECKUX
UCCIIeI0BaHUI HCCIIeJOBaHUI HCCIIeJOBaHUH
IIpuemsl mocTtaHOBKM | 3HaHUE IPUEMOB CdopmupoBaHHOE 65-71
[K-21 - " UCIIOJIb30BaHMS | TIOCTAHOBKH U CTPYKTYPHPOBaHHOE
CIIOCOOHOCTD K sHaeT TEXHOJIOTHH JUISl | MCIOJIb30BAHUS CHCTEMaTHYECKOe
Y4YacTHIO B [E— MPOBECHUS TEXHOJIOTHH JIJIst 3HaHHE IPHEMOB
MPOBEICHUH M pOBeHI)) MOJIEKYJISIPHO- MIPOBECHNUS TIOCTaHOBKHU H
Hay4YHbBIX yp TeHETHYECKUX MOJIEKYJISIPHO- UCIIOJIb30BaHHUs
HCCJIEIOBAHUH HCCIIEIOBAHUH B | T€HETHYECKHUX TEXHOJOTHH JUIS
MeJIUIIIHE HCCJICIOBAaHHH B HPOBEICHUSI




MEIHIIMHE MOJICKYJISIPHO-
T€HETHYECKUX
HCCIIENOBAHNM B
MEIUIIMHE
Ymenne T'otoB u ymeer 71-84
[InanupoBaTh
IUTAHUPOBATH IUTAHUPOBATh
ymeer MOJIEKYJISIPHO-
MOJIEKYJISIPHO- MOJIEKYJISIPHO-
(TIpoNIBUHY | TE€HETHYECKUX
N . T€HETHYECKUX T€HETHYECKUX
THIH) HCCIEeI0OBaHUI . N
HCCIICIOBAHUI B HCCIEeN0BaHul B
MEIULIMHE;
MEIULIMHE MEIUIIIHE
Hasbiku CrocoOHOCTh 85-100
HaBrikom
IUTAHUPOBAHHUS YBEPEHHO
TUTAHUPOBAHHUS
MOJICKYJISIPHO- TUTAHUPOBATh
BIIAJEET MOJICKYJISIPHO-
. FEeHETUYECKUX MOJICKYJISIPHO-
(BBICOKMIA) | TEHETHYECKHX o
o HCCIICIOBAHUI B FeHETUYECKHUX
HCCIIETOBAHHUHA o
MEIUIINHE HCCIIENOBAHNM B
MEIUIMHE;
MEIUIIMHE

MeToanveckue peKOMEHIAlMU, ONpeessole NPoueAypPbl OeHUBAHMS
pe3yJbTATOB OCBOEHMSI AU CIIATIIMHBI
Texymasi arrecranmusi CTyAeHTOB. Tekymas aTTecTalus CTYJIEHTOB IO
JTUCIHUIIIUHE «MOJIEKYJIIPHO-TEHETUYECKHUE TEXHOJIOTUN B MEIUIIUHE)

MPOBOJIUTCSI B COOTBETCTBHUM C JIOKATbHBIMA HOPMATHUBHBIMU akTamMu [|IBOY
U SIBJISIETCS 003aTEJILHOM.

Tekymas arrectanus Mo IUCUUILUIMHE «MOJEKYISIPHO-TEHETUYECKUE TEXHOJIOTHU
B MEIHUIIMHE)

IPOBOAMTCS B (opMe KOHTPOIBHBIX MEPONPHATHH (YCTHOTO OTBETA,
KOHTPOJIBHOH pabOThl, TBOPYECKOIO 3aJaHMsI) MO OICHUBAHUIO (PaKTHICCKUX
PE3YIBTATOB O0YUCHHS CTYJACHTOB M OCYIIECTBIISICTCS BEAYIITUM IPEIIOaBaTeIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:

- y4eOHasg JaucHMIUIMHA  (AaKTMBHOCTh HA  3aHATHUSAX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3JIUYHBIX BUJIOB 3a/IaHUM, MOCEIIaeMOCTh BCEX BHJIOB 3aHATHU MO
aTTeCTyeMOM JUCIUIUIMHE);

- CTEIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

- YpPOBEHb OBJIQJICHHUSI MPAKTUUYECKUMHU YMEHHUSIMU U HAaBbIKAMHU MO BCEM BHIaM

y4eOHOU paboThI;

- Ppe3yNbTaThl CAMOCTOSITEIIBHON PabOTHI.




IIpome:xyTouHass arrecralus CTYAeHTOB. IIpoMexyrouHas arrecranus
CTYAEHTOB IO JUCUHUIUIMHE «MONEKYISIPHO-TEHETUYECKUE TEXHOJOTHH B
MEIUITTHEY

MPOBOJIUTCSL B COOTBETCTBHUM C JIOKATbHBIMU HOPMAaTHUBHBIMU akTamMu [|IBOY
U SIBJISIETCS 003aTEJIbHOM.

[To nucuMIuIMHE IPEYCMOTPEH 3aueT B 6 ceMecTpe, IPOBOJUMBIN B YCTHOM

dbopme 1Mo BompocaM K 3a4eTy, IPEICTaBICHHBIM HIKE.

OueHo4yHbIe CpeACTBA A TEKylLIeH aTTecTalun
BapuaHT TBOpYeCKOro 3aJaHus:
Heob6xoaumo nmpoBecTH MOJICTUPOBAHUE MOJIEKYJIbI JHAIAHUHA:
1. Hapucyiite paznuunbie KOHGOpPMALMK MOJICKYJIb IHAIaHUHA (Pa3IMYHbIE BUIbI
o-CIMpany, [-CKJIag4aToro JIMCTa, CHUPAM KOJUlareHa) B COOTBETCTBUHU C
MIPUBEICHHBIMU 3HAYCHUSIMU YTIIOB @, J U ©.
2. PaccuuraiiTe sHEpPruIo0 Kaxjaoro koHdopmepa MOJEKYIbl B JTaHHOU Touke (0e3
ontumm3aruu Calculate>AMMP>Minimization, Beiopats Single point). Duepruto
3anucarb B Tabnuiy Hmwxke — B rpady Etot (ucx). [IpoBeauTe MUHUMH3AIUIO
DPHEPTrUM C HCIOJb30BaHueM anroputMa Quasi-Newton B mporpamme VegaZZ,
sHepruto 3anuimuTe B rpady Etot (koneu).
3. IIpoBeaute aHanu3 pe3yabTatoB. OTBETHTE HA CICAYIOIIUE BOIPOCHI:
- KaKOM U3 MCXOJIHBIX KOH(popMep Hanbosee yCTONIHnB?
B xakoMm nopsijike u3MeHseTcsi CTabmIbHOCTh KOH(POpMepoB?
- Kakol M3 KOHEYHBIX KOH(opMepoB HaumbOosaee ycroiuuB? B kakom mnopsike
WU3MEHSIETCS CTAOMIIBHOCTD TTOJIYICHHBIX KOH(GOPMEPOB?
- CWJIHHO JIM U3MEHSIETCSI TEOMETPHS TIPU ONTUMU3AIUN?
- MO>KHO JIA CJI€JIaTh BBIBOJ OTHOCUTEIBHO TOTO, KAK 3aBUCHUT DHEPTHUSI OT BEIUYUH

YTJIOB ¥ TOMI-TPAHC OPUEHTAIIMU TpynH B KoH(popmepax?

VY CTHBI ONPOC CTYAEHTOB MOAPA3YMEBAET AUCKYCCHUIO HA CIEAYIOLIYIO TEMY:



Kaxkue MCTOJAbl MOACIUPOBAHNA HUCIIOJB3YIOTCA JUJIA PCHICHHUA Pa3JIMYHBIX
HAayYHBIX U IIPAKTHYCCKHUX 3a/1a4.
B uem MNPpCUMYIICCTBO MW OIPAHUYCHHUC PA3JIMIHBIX MCTOAOB MOJCKYJIIPHOTO

MOJCJINPOBaHNA CUJIOBBIMH ITOJISIMU.

BapuaHT TBOP4eCKOI0 3aJaHNS

Wzyunte crateio Roland H. Stote, Martin Karplus "Zinc binding in proteins and
solution: A simple but accurate nonbonded representation™
(http://onlinelibrary.wiley.com/doi/10.1002/prot.340230104/abstract).  O6parute
BHUMAaHUE Ha 1eJIb UCCIICIOBAHMS, UCTIOIb30BaHHBIN METO] pacyeTa U pe3yIbTaThl
UCCIIEIOBAHUSI, MCIOJIb30BAHHBIM METOJ pacueTra M pPe3ysbTaTbl MCCIEAOBAHUA.
O06001mKTe ¥ KPaTKO U3JIOKUTE COACPKAHUE CTATbU JIJISL IPYTUX 00YyUaIOIINXCsl.
BapuaHT TBOp4eCKOro 3aJaHNUS:

[[1ropoHMKH - 3TO TMOJUMEPBI, COCTOAIIME U3 OJOKOB, COJEp KaIIUX
MOJMATUIICHOKCU/IHBIE U TOJIUMPONUICHOKCUAHBIE PparMeHThl. biiok, cocrosmuit
TOJIBKO M3 TOJIMITUIICHOKCUIHBIX (PPAarMEHTOB CUMTACTCA TUAPODUIBHBIM, OJIOK
U3 TOJUIPONUICHOKCUIHBIX (parMeHTOB - TuApodoOHbIM. CoueTaHHeM 3THUX
0510k0B TONy4aroT aMuduibHbie MOJEKYJbl, BbicTynawomume B poiu [IAB. C
UCIIOJIb30BAHUEM MOJIEKYJIIPHOTO MOJICIUPOBAHUS TOJMMEPOB, COCTOSIINX (a)
TOJIBKO U3 MOJUITUICHOKCUIHBIX OJIOKOB, (0) TOJBKO U3 MOJUMPONUICHOKCUIHBIX
0J10kOB U (B) OJIOK-comosiuMepsl, cocrosmiero u3 100 momudtuneHokcuaHbIx-100
MOJIUIPONMUICHOKCUIHBIX-100 MOMMATUICHOKCUIHBIX OJIOKOB, B BOJHON cpene,
OOBSICHUTE:

- TOYEMYy CTOJb Majasi BapualMs CTPYKTYpbl MOHOMEpa NPUBOAUT K
paauKaIbHOMY U3MEHEHHUIO TUAPO(YUIBHOCTH TToJiuMepa’?

- KaKyI0 CTPYKTYpy 00pa3yroT yKa3aHHbIE TPH MOJIUMEpPA B Bojie?

KoHeuHbIi KOHTPOJb 3HAHWUKW TMIPOBOJAWUTCS B BHUJE YCTHOM CHA4YM 3a4era,

IIPUMEPHBIE BOIIPOCHI K 3a4ETy NEPEUNCIIEHBI HUXKE.

Bonpocs! 1u1st TeKyIero KOHTpoJIs oIpoca:



1. Kakume mpencraBieHuss JexaT B OCHOBE MOJECIMPOBAHUS  TEIIOBOM
NOJBM)KHOCTH aTOMAapHBIX CHCTEM METOJIOM MOJEKYJsipHOM nuHaMuku? Korma u
JUISL KaKUX MOJIEKYJISIPHBIX CHCTEM OBUIM IPOBEJEHBI MEPBHIE BBIUMCIUTEIbHBIC
HKCIIEPUMEHTHI C IPUMEHEHHEM METOJA MOJIEKYJISIPHOU TUHAMUKH ?

2. JlaiiTe cxemMaTH4eCKOE OIMCAHME ITOCTAHOBKH M IIPOBENCHMS MOJIEKYJISPHO-
JUHAMUYECKOTO BEIYMCIIUTEIBHOTO IKCIIEPUMEHTA.

3. Kakume mnporpaMMHbIE KOMIUIEKCHI [JII MOJEIMPOBAHUSA MOJIEKYJIIPHOU
JUHAMHUKU OMOMOJIEKYJISIPHBIX CHUCTEM HauOoJyiee pacnpOCTpaHEHbl B HACTOSIIEE
BpeMsi?

4. 1 xr BoIbI NMpU HOPMAJBHBIX YCIOBUAX 3aHMMaeT o0beMm 1 nutp. Haiinure
00beM, IPUXOAAIINNCS B CPEAHEM Ha OJIHY MOJIEKYJy BoJbl. OLIEHUTE pacCTOsTHUE
MEXKIy KHACIOPOJAMH COCEIHHMX MOJIEKYJ BOJBI, IPEIIOIOKHUB, K IIPUMEPY, UTO
MOJIEKYJIbI BOJIbI PACIIOJIOKEHBI B y3J1aX MPOCTON KyOMUECKON PELIeTKH.

5. llpuBeaute XapaKTEpHBIE BEJIWYMHBI IIPOCTPAHCTBEHHBIX, BPEMEHHBIX H
HPHEPreTUYECKUX MACIITA0OB, BO3ZHUKAIOIIUX TIPH ONHCAHUM MOJIEKYJISPHBIX
cucteM. Kakue MeTo bl HX OLICHKH MOKeTe BbI IpeyioKuTh?

6. 1000 aToMOB 3amoJIHSIOT Ky0 M pacnojliaralorcsa B y3/1aX MPOCTOM KyOMYecKOn
pemerkd. Haliaure 4mciio aTroMoB (@) JIeKalMX Ha IOBEPXHOCTH Kyba u (0)
JeXalux B IPUIIOBEPXHOCTHOM ciioe. Kakyro 100 OT BCEX aTOMOB COCTABIISIOT
aToMbl 3TUX JBYX cioeB? 7. Jlarb omnpeneieHUE PaCYETHOM SYEUKH C
NEPUOJNYECKUMH TPAHUYHBIMM  YCJIOBUSIMU. APryMEHTHpPYWTE MOJE3HOCTh
BBEJACHUSA NEPUOAMYECKUX TPAHUYHBIX  YCIOBUM NpPU  MOAEIMPOBAHUU
KOHJICHCUPOBAHHOTO COCTOSIHUS BELIECTBA.

8. IlyCcTh KOHIAEHCHUPOBAHHAS MOJIEKYJSIpHAsi CUCTEMA MMEET TPaHCISILMOHHYIO
CUMMETPHUIO O TPEM KOOPAWHATHBIM HANpPaBJIEHUAM C IMEPUOJAMU axX, ay, az
COOTBETCTBEHHO. OnpenenuM pacyeTHYI0 SYEHKy KaK  MpSIMOYTOJIbHBIN
MapajuiesIenuIie]l, COBNAIA0MIMN ¢ TYCUKON MEPUOJUIHOCTHA U PACIIOIOKEHHBIN B
Hayayie KoopauHart. /[t npon3BOJIbHON YacTHIIbI, UMEIOIIEH KOOPAUHATHI (X, Y, Z),
BbINKCATh POpPMYJIbI (YKa3aTh aIrOpUTM) AJIsi HAXOXKACHHUS KOOPAUHAT ee o0pas3a B

pacYETHOM STYEHKE.



9. IlonumepHas MoJieKyna B pa30aBICHHOM PacTBOPE UMEET COCTOSHUE KITyOKa.
Jlis MopenupoBaHMs €€ IOBEJeHMs OblUla IpeNIokKeHa MOJAEIb, B KOTOpOH
nosuMmep ObuI mpenacraBieH Henoykoil u3 100 mapos auamerpa 1, coeAMHEHHBIX
BaJICHTHBIMM CBSI35IMU JJIMHBI 1, a paCTBOPUTENH - IPOCTHIMU IIapaMy JuamMerpa 1.
PacuetHas sueiika Obu1a B3sATa B opMe KyOa ¢ NEPUOAMYECKUMU I'PaHUYHBIMU
ycinoBusiMu. OnieHuTe OO0IIee YUCIO IIAapoB, KOTOPOE HEOOXOIUMO MOMECTHUTH B
pacueTHyl0 S4YEHKy IJs TOro, 4ToObl B TMpOLIECCE TEIUIOBBIX (PIIYKTyalui
HOJIMMEPHOT0 KIIyOKa COXpaHsUIUCh YCJIOBHS pa30aBIEHHOIO pacTBOpa, TO €CTb,
YTOOBI OJUMEP HE UMEJI KOHTAKTOB ¢ 00pa3amMu MOJMMEpa B COCETHUX SUYEKax.
10. BzauMoaencTBue aTOMOB HEUTPAJIBHBIX I'a30B XOPOIIO ONMMUCHIBAET NOTEHIMAT
Jlennapn-/IxoHca. [IpuBeaure ero BuA. YKaKHUTE IapaMeTpbl NOTCHIHMAIA U UX
¢usnueckuil cmbica. BeiBenure QopMynbl A0S CHII  MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUS, 3aJjaBacMbIX NoTeHuuanamu Jlennapa-JxoHca.

11. ChopmynupoBatb, B 4eM COCTOUT anroput™m Bepine (mpocTteiiias pa3HOCTHas
annpoKCUMAanus) s YHCICHHOIO WHTErPUPOBAHUS KIACCUYECKHUX YpPaBHEHHM
HproTOHa 1511 cucTeMbl B3aMMOJCHCTBYIONIMX MaTepHAIbHBIX YacThll. C Kakon
TOYHOCTBIO Ha IIAre HaxoAATCs KoopauHatel aroMoB? Jlokaszate! Kak MokHO
HaxXOJIUTh CKOPOCTHM YaCcTHUI[ IPU HCIHOJB30BAaHUM JTOro Meroaa’? Ykazarb
TOYHOCTb, C KOTOpPOM HaxXxoAsATCA OpH 3TOM ckopoctu. 12. Jlate omnumcaHue
anroputMa ¢ nepeckokamu (wnm leap-frog anroputrma) IS YMCIEHHOTO
WHTEIPUPOBAHUS KJIACCUYECKUX YPABHEHHWH JIBM)KCHMSI B3aUMOJEHUCTBYIOIINX
atoMoB. BeiBectr pacuetHbie popmyiibl. [IpuBecTH OLEHKH TOYHOCTH, C KOTOPOH
BBIYUCIISIFOTCS. KOOPAMHATBHI U CKOPOCTH.

13. IlpuBectu Gopmyibl AJii CKOPOCTHOIO airoputma Bepie nis 4uciaeHHOro
WHTETPUPOBAHUS KIIACCUUYECKUX YPaBHEHUH JABMKEHHUS MOJIEKYJSPHOW CHCTEMBI.
[loka3aTh, 4YTO TpaekTOpHs, IOIy4aeMas C IMPUMEHEHHEM 3TOr0 METoja, B
TOYHOCTH COBIIAJAET C TPACKTOPUSMH, KOTOPBIE TAET NPUMEHEHUE IPOCTOTO
anroput™Ma Bepne u anroputma ¢ nepeckokamMu. B dem nmpeumymiecTBo

CKOpPOCTHOTO ainroputma Bepie?



14. Onucatb BO3MOXKHBIE CIOCOOBI MPHUBEACHUS MOICIUPYEMON MOJEKYISAPHOM
CHUCTEMBI K COCTOSIHHIO, OTBEUAIOIIeMy 3aJlaHHOW Temmeparype. Moaudukarus
ypaBHeHUN  ABWXKEHUS Uil 3(PGEKTUBHOTO ydeTa TepPMOCTATHPYIOLIETO
BO3/ICMCTBHSI BHEILIHEU CPEJIBI.

15. Yto Takoe '"u3oTrepMuyeckas MOJEKyJsgpHas auHamuka'? BeinucaTth
YPaBHEHUS ABWKCHHUS, SIBISIONIMECS aHAIOrOM YypaBHeHMH HproTOHA, HO I
KOTOPBIX MHTErpajloM YpaBHEHUN [BH)KECHHs SIBJIACTCS HE IIOJHAs SHEprus, a
KUHETUYECKAsi SHEPTHS CUCTEMBL.

16. Tats onmcanue "tepmocrtata bepenncena". Beimucare ypaBHEHHUs JBUKECHUS
JUIst 3TOro citydast. OTMETUTh M3BECTHBIE HEIOCTATKU MPUMEHEHHSI 3TOr0 METOJa
JUISl TEPMOCTATUPOBAHMS MOJIEKYJISIPHOW CUCTEMBI.

17. IlpuBecTn ypaBHEHHs ABMKEHHS MOJIEKYJSIPHOW CHCTEMBI, HCITOJIb3YIOIIHE
tepmoctar Hosze-I'yBepa. Omnmmnre, B 4Y€M COCTOMT €ro npuMmeHeHue. 8.
Onummre  NOCTaHOBKY — MOJIEKYJSIPHO-AUHAMUYECKOTO  BBIYMCIMTEIBHOTO
HKCIIEPUMEHTA 10 CO3[IaHUI0 LWIMHAPUYECKON IMOJOCTH, 33JaHHOrO pajauyca, B
dbochomumuauom  Oucioe. 19. Onummre  MOCTAHOBKY  MOJIEKYJISPHO-
JUHAMUAYECKOTO BBIUUCIUTEIBHOTO SKCIEPUMEHTA MO 3aKIIOYEHHUIO (CXKATHUIO)
MaKpOMOJIEKYJIbI B IWJIMHAPUYECKYIO MOJIOCTh, 3aJaHHOro paauyca. 20. Onummure
BO3MOYKHBIE 3Tallbl [0 TMPUTOTOBIICHUIO W IPOBEJCHHUIO  MOJIEKYJISIPHO-
JTUHAMUAYECKHUX BBIYHMCIIUTEIbHBIX HKCIIEPUMEHTOB TUAPATUPOBAHHOTO
dbochomunuaHOro OUCIIOsA C BKIIOYEHHEM B HETO KaHalooOpa3yromiero menTuia
rpamunauHaa A, 21, CkoHCTpyupyHTe€  NOTEHUHUANIbHYIO  (YHKIIHMIO,
OMKCHIBAIOIIYIO B3aMMOJIEUCTBHE aTOMOB C HEMPOHMUIIAEMBIM CHEPOLUITUHAPOM.
Kak MOXeT BBIIVIANETh BBIUMACIUTENbHBIA 3KCOEPUMEHT MO BBIPAIMBAHUIO
1oJIOCTU B opMe chHepoLMIIMHIPA B YKE UMEIOIIECHCS MOIECTIbHON MOJIEKYJIAPHON

cucreme?

IIpuMepsI 32124 AJ1s1 TBOPYECKUX 3aAaHUI



3aoaua Ne 1. MoaenupoBaHHe HA OCHOBAHUM TOMOJIOTMH NPOCTPAHCTBEHHOMN
CTPYKTYpbl TPAaHCMEMOPAHHOIO JIOMEHA MOTEHIMAI-3aBUCHUMOI0 KaJIHEBOIO
KaHasa (mopooOpa3yroIero yqactka).

Beenenue. lloTeHnmMan-3aBUCUMBIA KAJIMEBBIA KaHAl - TOMOTETpamep,
KaxJas CyObeMHUIIa KOTOPOTO COACPKUT CEHCOP ANEKTPUYECKOro MOTEHIIHMAa
(S1-S4 TpancmeMOpaHHBIC TSHKH) U COCTABIISIOMINN [IEHTPAIbHYIO ITOPY U QHUILTD
yuacTok (S5-S6). bakrepuanbubiii romosior KcsA cOCTOMT TOJNBKO M3 JBYX
TpaHCMEMOpPAHHBIX  JTOMEHOB, (OpPMUPYIOIIUX IEHTpajdbHyl0 mopy. 127
MouiekynsipHOe  MOJIETUPOBAHME HaHO- U OuocTpykryp Llenb  paOoThl
TpancMemMOpaHHbIE YYaCTKH KaHaJIa MOJYEPKHYTHI, MOTCHI[MAT-YyYBCTBUTEIIbHBIN
CErMEHT BbIJICJICH KypCcUBOM. J[aHa MOCIe0BaTeIbHOCTD JIBYX TPAaHCMEMOPAHHBIX
a-cupaneit u P-mermu peuentopa HERG (cMm. Tabmuiy). [Jns dparmenta
nocienoBaTeabHocT KaHaa R534- A671 HeoOXomMMO HaWTH CTPYKTYpHbBIC
1abJIOHBI, TOCTPOUTH MOJIENb TPOCTPAHCTBEHHON CTPYKTYpPHI OeJKa.

KOHTpOIBHBIE BOITPOCHI:

1) Kak nosnuser orcyrctBue S1-S4 TpaHCMEMOpaHHBIX O-CIUpalied Ha
CTaOMJIBHOCTH Oeka?

2) Kakue npubmmkeHus ObLTH CIelaHbl MPU MOCTPOSCHUU MOJIENH, KaK OHU
MOTYT TOBJIMSITH Ha TIOJyYEHHBIE PE3yJIbTAThI?

3) C TMOMOMmBI KAaKMX OKCIECPHUMEHTOB MOXHO TOJITBEPANUTH WIH

OIIPOBCPIHYTH UTOI'OBYIO MO/JCIIb

3AJA9A Ne 2 MogenupoBaHue€ Ha  OCHOBAaHMM  T'OMOJIOTHH
MPOCTPAHCTBEHHONW  CTPYKTYphl ~ TPAaHCMEMOpPAHHOTO  JIOMEHa  perenTopa
menatonnHa Mbiin (ML1A MOUSE). Beegenue MemOpanHble O€lKH — OUY€Hb
BOXHBIC OHMOJOTHMYECKHE OOBEKTBI, HO ONPEACIICHHE HUX IPOCTPAHCTBEHHOU
CTPYKTYpPbl C MOMONIBIO 3KCIEPUMEHTANIBHBIX METOJIOB SIBISIETCS YpPE3BBIYANTHO
CJIO’KHOM 3a71a4eii. DTO CBS3aHO C T€M, YTO OHU YaCTO HE MOTYT OBITh BBIACICHBI B
JIOCTATOYHBIX ISl U3yUYECHUS] KOJIMYECTBAX U IUIOXO MOJJAIOTCS KPUCTAUIM3ALUH.

OpHa w3 OCHOBHBIX (YHKIMA MEeMOpaHHBIX O€JIKOB — pELEeNnTOpHas: OHU



OMOCPENYIOT TpaHCMEMOpaHHYIO Nepenady CHUrHajda MOCPEACTBOM OOpa3oBaHUS
OEJIOK-JTUTaHIHbIX KOMIUIEKCOB. boubllas yacTh MEMOpPAaHHBIX OEJIKOB OTHOCHTCS
Kk cemeicTtBy G -06ernok conpspkeHHbIX perientopoB (GPCR). Onu umerotr oOuuit
THUT YKJIQJIKA TOJUMETTUIHON LIeTH: 7 TpPaHCMEMOPAaHHBIX TOMEHOB, 00pa3yIOIINX
«Iy4OK» CIUpalie, COCIMHEHHBIX MEeTIeBbIMU ydacTkaMu. [Ipu 3Tom N-KoHen
OENIKOBOW IIEMM HAaXOJUTCS BO BHEKJIETOUHOM oOmactu, a C-KOHEl — BHYTpHU
kJeTKd. CHeKTp JIUraHaoB it OEIKOB 3TOTO CEMEICTBA YpE3BbIYaiHO IIKUPOK: 3TO
WOHBl METANIOB, HYKJIEOTHblI, HYKIJICO3UJbl, MENTUIbl, HU3KOMOJEKYJISIPHbIC
COCIMHEHHUS W Jaxe cBeT. /[ palroHaIbHOTO KOHCTPYMPOBAHUS JIMTAHJOB,
CelNeKTUBHO U 3(P¢eKTUBHO JeucTByromux Ha Oenku cemerictBa GPCR
HEOOXOMMO HaJM4ue MOJENEH X MPOCTPAaHCTBEHHOM CTPyKTyphl. HecMoTps Ha
IIEHHOCTh TaKOW MH(OpMAaIMK, Ha CETOAHALIHUMN IeHb U3BECTHA CTPYKTYpa TOJIBKO
IBYX OEJIKOB 3TOT0 CEMEeMCTBa: 3pPUTEIBHOrO POJOICHHA M aJ[PEHEPrHUECKOro
peuentopa B2A. OTu Mozienu MMPOKO HCHOIB3YET B KayecTBE IIA0JIOHOB IpPH
KOMIIbIOTEpHOM MoaennpoBanuu GPCR-penentopoB Ha OCHOBaHMU T'OMOJIOTHH.
MIMeHHO TakoW MOAXOJ Mpeajaraercs HCIO0JIb30BaTh JUIsl MOCTPOEHUS MOJAEIU
TPEXMEPHON CTPYKTYpbl MEMOPAHOCBS3aHHOTO JIOMEHA pEelenTopa MeJaTOHUHA —
WHTErpalibHOTO MeMOpaHHoro Oenka u3 cemeiictea GPCR.
[leas pabGoter: IlocTpoeHue Monenu MPOCTPAHCTBEHHOHW CTPYKTYPhI
TPaHCMEMOPAHHOIO0 JAOMEHA pPelenTopa MEJaTOHMHA MBI Ha OCHOBAaHUU
rOMOJIOTUU € ObIYBUM poporncuHOM. CpaBHEHHE IMOJYYEHHON MOJEeNHu ¢
CYILLECTBYIOLLIEH MOJENbI0 pPELENnTOpa MeENIaToOHMHA yernoBeka. OnucaHue: B
MPOLIECCE BBIMTOJIHEHMS 33Ja4l HEOOXOUMO BBIMOJIHUTH CJIECTYIOUIUE ITAMbIL:
1. Haittu B UHrepHer-6a3ze mamubeix Swiss-Prot (http://www.expasy.org/ sprot/)
3anmuch 00 AMUHOKUCIOTHOM MOCIEAOBATEIbHOCTH MOJEIUPYEMOro Oerka.
W3Bneubr  uHTEpecHyr0  HH(pOpMamMiO O  TOCHEAOBaTENbHOCTH  (Aary
CEKBECHUPOBAHUSI, TAKCOHOMUIO BUJA, OMOMMOTpaduyuecKre CChUIKU Ha OOBEKT,
GyHKUMU, JaHHBIE O JOMEHHOW OpraHu3aluu). ITa MHPOpMaLUs JTOJKHA OBITH
npencrtaBieHa B otuere. COXpaHUTh MOCIE0BATEILHOCTh MOAECTUPYEMOTo OenKa

B FASTA-dopmare.



2. B o6aze FASTA (http://www.ebi.ac.uk/fasta33/) maiiTu TOMONOTH
Mozaenupyemoro Oenka. COXpaHUTh IOCJIEI0BATEIbHOCTH HEKOTOPBIX W3 HUX B
FASTA-dpopmar

3. Jna  BceX  COXPAaHEHHBIX  IOCIEAOBATEIBHOCTEH  ITOCTPOUTH
MHO>KECTBEHHOE BBIPABHUBAHHE M (DUIOTEHETHYECKOE JIEPEBO C IMOMOINIBIO
unctpymenta CLUSTALW (http://www.ebi.ac.uk/clustalw/). Ha ocHoBanuu 3tux
JAHHBIX CJHIeJIaTh BBIBOJI O POJCTBEHHBIX OTHOIICHHUSIX B CEMEUCTBE OENKOB. 4.
[Ipenckazars monoxeHue TpaHcMeMOpaHHbBIX (TM) y4acTKOB B MOJEIUPYEMOM
Ocyike pa3IMYHBIMM METOJIaMH; CpPaBHUTh pe3ysbTaThl. Meroasl (HaWTU B
HNurepuer): HMMTOP, TMHMM, TMPRED, TOP- PRED2. 5. Iloctpouts
OuHapHOe (apHOe) BEIPAaBHUBAHUE MOCEA0BATEIILHOCTH MOACIUPYEMOTo OelKa C
IIOCJICIOBATEIPHOCTRIO  ObIubero pojorncuHa (opsd  bovin B Swiss-Prot).
OOCynuTh BBIpaBHHBAHHME C TMIpenojaBaTesieM. YTOYHHTH BBIpAaBHHBAHUE.
[IpoBepuTh, COBHAAAIOT JM HAa BBIPpAaBHUBAHMM TpeackazanHbie TM obnactu
MOJICJIUPYEMOr0 Oe€lika M 3KCHEPUMEHTAIBHO OIpPEACNICHHbIE — pPOJAOICHHA. ©.
Coznanue (paiina ¢ HMHCTPYKUMSIMH JJisi TocTpoeHUs: Mojnenu. l[loctpoenue
Mojieniein ¢ momomisio nporpammbl MODELLER Ha OCHOBaHMM MOJIYy4YE€HHOIO
paHee BbIpaBHMBaHUsA. BpIOOp Jydlnedl Mojenr Ha OCHOBAaHWUU aHAIM3a
MPOCTPAHCTBEHHBIX HapylleHud. 7. OnTuMuzauus TMOJYYEHHOH MOJEIU B
MosekysipHoit  obosiouke Insightll: ¢ JloGaBieHue artomMoB Bojopoaa st
¢busunonornyeckoro PH; ¢ «CrymeHuarasy MUHUMHU3AIUS DHEPTUU MOTYyYEHHOMN
Mozenu: 1) TOJIBKO aTOMOB BOAOPOJAA; 2) TOJBKO OOKOBBIX Iiemei; 3) Bcel
Mosekyibl, kpome Co aTtomoB; 4) MOJHAs MUHUMM3AIMS SHEPruu; * YajleHue
METJEBbIX YYaCTKOB MOJEIM M KAMHUPOBAHHUE TMOJYYEHHOW CTPYKTYphl. 8.
CpaBHUTh  MOJIYYEHHYKO  MOJEIb C  IIOCTPOCHHOM  paHee  MOJIEJIbIO
ML1A HUMAN. 9. Io pe3ynapTaTaM mpojieaHHOW paboThl HAKCATh OTYET.

KoHTpOoJIbHBIE BOIIPOCHI:

1. Ecrp 1u  kakue-HUOyAb  3aKOHOMEPHOCTH B  PACIIOJIOKCHUHU
KOHCEPBATUBHBIX U BapuaOCNbHBIX (B CEMEWCTBE PEIENnTOPOB MEIATOHHUHA)

AMHHOKHCIJIOTHBIX OCTAaTKOB TpaHCMeM6paHHOFO ,Z[OMCHa?



2. Kak MOXHO B HallbHEHIIEM YTOYHUTh WM MCIOJb30BATh MOCTPOEHHYIO
MOJIEb JJISI PAllMOHAIIBHOTO KOHCTPYUPOBAHUS HOBBIX JIMTAaHAOB — aHAJOTOB
MeJIaTOHUHA?

3. Ha3zoBHUTE MCTOYHWUKH BO3MOYKHBIX OIIUOOK, JOMYIIEHHBIX TPU CO3AaHUU

MOACIIN 1 CITOCOOHBIX TTOBJIMATH HA €€ KaUeCTBO



KoHTpoabHbIE TeCcThl TMpEIHA3HAYEHBl IS CTYJAEHTOB, H3YYaloIIUX Kypc
«MoJIeKyJIIpHO-TEHETUYECKUE TEXHOJIIOTUU B MEIUIITHEY»

TecTbl HEOOXOIMMBI Kak HJisi KOHTPOJS 3HAHUM B Tpolecce TeKyIlen
MMPOMEKYTOYHOW aTTECTAllMM, TaK W U1 OLEHKU 3HAHWW, PE3yJIbTaTOM KOTOPOU
MO>KET OBbITh BHICTABJICHHUE 3a4€Ta.

[Ipu pabote ¢ TecTamu CTYJIEHTY MpeAJsiaracTcsi BbIOpaTh OJIUH BapHaHT WM
KOMOHWHAITMIO OTBETOB OTBETA U3 MPEIJIOKEHHBIX. B TO e BpeMs TECThI IO CBOEH
CJIO)KHOCTH HEOAMHAKOBBI. Cpely MpeIIoKEHHBIX HMEIOTCA TECTbl, KOTOpPbIC
COJIEp>KaT HECKOJIbKO BapHaHTOB MPABUIIBHBIX OTBETOB. CTYyJIEHTY HEOOXOAMMO
yKa3aTbh BCE MPaBUJIbHBIC OTBETHI.

TecTbl paccunTaHbl Kak Ha WHIMBUAYaJIbHOE, TaK U HA KOJUIEKTUBHOE HX
petienre. OHU MOTYT OBITh UCIIOJIB30BaHbl B IIPOIIECCE U AyAUTOPHBIX 3aHATHUM, U
CaMOCTOATENbHON paboThl. OTOOpP TECTOB, HEOOXOAUMBIX JIJISI KOHTPOJIS 3HAHUH B
MPOIECCE MPOMEXKYTOUHOM aTTecTaluyi NPOU3BOAUTCA KAXKIbIM IIPENoJaBaTesieM
WHIMBUAYAIIBHO.

Pe3ynbTaThl BBITIOJTHEHUS TE€CTOBBIX 3alaHuI OIICHUBAIOTCS
npenojaBaTesieM 1Mo MITHOAUIBHON IIKaje JJIS BBICTABJICHUS aTTECTAlMK WIH 10
CUCTEME «3adyeT» — «He 3ader». OIleHKa «OTJIMYHO» BBICTABISIETCS MPHU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpemiokKeHHBIX MpernoaaBaTeieM TeCTOB.
O1eHKa «XOpOoIIo» — MpH MpaBUWIbLHOM OoTBeTe Ha OoJiee uem 70% TectoB. OneHka
«YIOBJIETBOPUTEIBLHO» — TMpU NpaBuibHOM oTBeTeé Ha 50% MNpeaoKeHHBIX

CTYJIEHTY TECTOB.

BapuaHTbI TecT-0npoca (KOHTpOJIbHAsI padoTa)
Bapuanr 1
OTMETHUTDH BCE BEPHbBIE YTBEPKIEHUSA

1. Yto uszyuaer hapmMakoAMHAMUKA:
O MEXaHU3MBbI JIEUCTBUS JIEKAPCTBEHHBIX CPE/ICTB;
O TpeBpallleHus], CBsI3aHHbIE ¢ OMoTpaHchopmauei JeKapCTBEHHbIX BEIECTB,
HaIpUMED, UX OKUCICHHUEM;
O MEXaHU3Mbl BCAChIBAHUSA U BBIBEJICHUS JIEKAPCTBEHHBIX CPECTB;



O

3aKOHOMEPHOCTU  MEpepaclpe/ieicHue  JICKAPCTBEHHBIX  CPEICTB B
OpraHu3Me.

Knaccuueckuit Meton @pu-YuicoHa Nnpeanosiaraer:

©]
©)
@]

O

oTpeieNICHHE BKIIaJI0B OMOJIOTHYECKON aKTUBHOCTH 3aMECTUTENICH;

pacueTr KoHpopMaIui uccieyeMbIX COSTMHEHU;

MOMCK PETPECCHOHHBIX 3aBUCUMOCTEH CTPYKTYPhI OT (PU3UKO-XUMHUYECKHUX
CBOMCTB,;

pacyeT UHAEKCOB MOJICKYJISIPHOM CBSI3yEMOCTH.

[IpemapaThl, OKa3bIBaIOIINE BBIPAXKEHHOE M ClielU(UYECKOe OMOIIOTUYECKOe

JICHCTBUE:

O JEHCTBYIOT B MAJIbIX KOHIICHTPALUIX;

O WMEIOT KOHCTAHTHI AUcconManmy B auanaszone 101 + 10 M;
O WMEIOT KOHCTAHTHI AUCCOnMaImy B auanazone 10° + 10° M;
O HMMEIOT KOHCTAHTHI Jucconranuy B nuanazone 107° + 1072 M;

PaBHOBEeCHas KOHCTAHTa Aucconuanru OIpCaAciICTCA Kak:

O]
O]
O]

O

Kq = [R] [LI/[RL];

Kqg = [RL)/[R] [L];

Kg = Kaiss/ Kass - 4aCTHOE OT [eJeHHsS KOHCTAHT CKOPOCTH AMCCOIHAIIMH 1
aCCOIHAlINY;

Ko = Kgiss Kass - Ipou3BeaeHHE KOHCTAHT CKOPOCTH IHUCCOLMALIMKA U
aCcCOITMAIINH.

SIBneHne TayroMepun:

O
O
O
O

CBS3aHO C MATPALMEN MMOJABWKHOW IPYNIbI WIIM KPATHOM CBA3U;
MPOUCXOIUT O€3 pa3phiBa BaJCHTHOU CBSI3U;

ABJIIETCSI OOPATUMBIM MTPOLIECCOM;

CBSI3aHO C U3MEHEHUE KOH(POpMAIIMK, HO HE XUMHYECKOU CTPYKTYPHI.

Bricokas KOMILNUICMCHTAPHOCTD JIMTAaHAOB PCUCIITOpaM IIPCAIIOIaracT:

O
O
O

O

MIPOCTPAHCTBEHHO-KOH(OPMAIIMIOHHOE COOTBETCTBUE MOJIEKYT;
AIIEKTPOCTATUYECKYIO B3aUMOIOIIOIHIEMOCTb;

COOTBETCTBHE  TUIAPOPOOHBIX/TUAPOPOOHBIX  TPYNIHUPOBOK  JIUTAHJA
peuenrtopy;

BBICOKYI0  CTEMEHb  3aBUCUMOCTH  AKTMBHOCTM  OT  ONTHYECKOU
CTEpEOU30MEPHH.

OHTAJILINS CBSI3BIBAHUS ABYX MOJICKYJI OIIPEACIIACTCA:

O
O

O

COOTHOIIICHHEM CHJT MEXMOJICKYJIIPHOTO MPHUTSDKCHHS/OTTATKHBAHUS;
U3MCHCHUSMU CTCTICHU BHYTPHUMOJICKYIISIPHON TTOIBMYKHOCTH
B3aMMOJICHCTBYIOIUX MOJIEKY;

MOTEPSIMM  TPAHCIIAIMOHHOW WJIM  BpallaTelbHOH CBOOOJBI  MOJICKYII,
00pa3zyronmx KOMILIEKC;

BBICBOOOKJICHUEM MOJICKYJT BOJIBI U HOHOB.

NHpaekcel MOJNEKYIISIPHOU CBA3YEMOCTH:
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OTPAXKAIOT TOIMOJOTHUYECKUE pPAa3IUyusl XapakTepa COCIUHEHUS aTOMOB B
MOJIEKYJIE;

ONMKCHIBAIOT KOH(GOPMAIIMIO MOJIEKYJI, CBSA3BIBAIOIINXCS IPYT C IPYTOM;
XapaKTepU3yloT PU3NKO-XUMHUUYECKHE CBOMCTBA BEIIECTBA;

UCITIOJIB3YIOTCS JJIs MIOMCKA 3aBUCUMOCTEN CTPYKTYpa-aKTUBHOCTb.

WCIIEPCUOHHBIC B3aUMOACHCTBHUSA ONPECIISIIOTCS:
npoleccaMu MePeHoca 3apsaa MEXIy MOJICKYJIaMU;
B3aMMOJICHCTBIEM MOHU3UPOBAHHBIX (PPATrMEHTOB;
B3aMMHBIMH KOPPEIAIUAMA (DITYKTyaruil 3JIEKTPOHHOM TIOTHOCTH;
B3aMMOJICCTBHUEM MMOCTOSHHBIX JTUIOJICH.
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10.benKxoBbIe MOJIEKYIIbI, HAXOAAIIUECS B OMOJIOTHUECKOH cpejie:

O HaxXomATCA, Kak TMpaBWiIO, B  EIUHCTBEHHOM  MPEANOYTHUTENILHOM
KOoH(popmanuu;

O MOTYT UMETh HECKOJBKO KOH(popmauuii, oTinyarommxcs Oosee yeM Ha 10
KKaJ1/MOJIb;

O MOTYT UMETh MHOXECTBO KOH(OpMaLni, NEPEXOASAIINX APYT B IPYT APYTa;

O MOTYT HU3MEHSTb CBO€ COCTOSIHHE IIPU CBSI3bIBAHUM C DJIEMEHTaMH
OKPY>KECHHSI.

11.Bo3HUKHOBEHHE BOAOPOIHOM CBS3H:
O MOXET OBbITh CBSI3aHO C IIPOLIECCAaMU NTEPEHOCa IPOTOHA;
O TPOTEKAET TOJBKO MO JOHOPHOMY MEXaHU3MY;
O TPOTEKAET MO0 JOHOPHO-AKIENTOPHOMY MEXaHU3MY;
O SBISETCA  KJIIOYEBBIM  (PAaKTOPOM  BO3HUKHOBEHHMSI  THIPOPOOHBIX
B3aMMOJICHCTBHU.

Bapuanr 2

1. Yrto uzy4aroT B hapMaKOKHMHETHKE:
O MEXaHU3MBbI JICUCTBUS JICKAPCTBEHHBIX CPE/ICTB;
O 3aBHUCUMOCTH BpeMsi— KOHIICHTpAIlMs BEIIECTBA B TECT-TKAHM;
O 3aBUCUMOCTH J103a — 3P eKT;
O MEXaHWU3Mbl  BCAChIBaHUS, pacmpefeieHus, OuoTpaHcpopMalvu U
BBIBE/ICHUSI JICKAPCTBEHHBIX CPEICTB.

2. Knaccuueckuii MeTo XaHIIa MpeIoaracr:
O HCIOJB30BaHNE TEOPUHU paclio3HaBaHUs 00Pa30B;
O Yy4eT BeJIUYUH (PU3UKO-XUMHUYECKUX KOHCTAHT 3aMECTUTENICH;
O ompeAeieHue UHKPEMEHTOB OMOJIOTHYECKONM aKTUBHOCTH 3aMECTUTENCH;
O pacyeT KoH(popMaIuii uCCaeayeMbIX COSTUHECHUM.

3. BennunHa KOHCTaHTBI IUCCOILMAIIUN 3aBUCUT OT:
O OJIHOW TOJIBKO KOHCTaHThI CKOPOCTH AUCCOLMAIINY;
O COOTHOLICHUSI KOHCTAHT CKOPOCTH ACCOLMALIMU U TUCCOLMALINHY;
O CBOOOJTHOM PHEPTUH CBS3BIBAHMS JIMTAHA C PEIENITOPOM;
O OJIHOU TOJIBKO SHTAJIILIIUMMHOW COCTABJISIFOIIECH SHEPTUU CBSA3bIBAHUS.



4. Bbicokasi CTENeHb CpOJCTBAa JIMTAHAA K pEUEeNnTopy, Kak IpaBWIo,
XapaKTepU3yeTcs:
O 3HAYEHMSAMH KOHCTAHTHI Aucconuanuu Meree 1070 M;
O 3HAYEHMSAMH KOHCTAHTHI Aucconuanuu 6onee 10° M;
O B3aUMOJIEUCTBHEM T'HIPOPOOHBIX MOBEPXHOCTEH JIMTaH A U PELENTOPa;
O B3aUMOJIEUCTBHEM THIPOQPIIbHBIX OBEPXHOCTEH JIMTaHAa U PELENTOPA;

5. DHTpoMuUs CBSI3bIBAHUS MOJIEKYJ OTIPEIETISETCS:
o 3QdexTamu coapBaTAIMK/I€COIbBATALIMN B3aUMOACHCTBYIONINX MOJIEKYT;
O CHJIAMHM DJIEKTPOCTATHYECKOTO B3aUMOICUCTBU;
O HM3MEHEHHEM TPAHCISIMOHHOM, BpaIlaTeIbHOW M KoJebaTeabHOU CBOOOBI
MOJIEKYT;
O CTENeHbI0  KOH()OPMAIIMOHHOW  TMOJBMIKHOCTH  B3aUMOJICHCTBYIOIIHNX
MOJIEKYL.

6. OxkynanuoHHasi Teopus perentopoB Knapka npeamnomnaraer, 4To:
O UWHTEHCUBHOCTH (PApMaKoJIOTMYECKOr0 OTBETAa MPOMOPIHOHATIbHA YHUCITY
3aHATBIX PELENTOPOB;
O CBSI3bIBAHUE IMIEPBOM MOJIEKYJbI JIEKAPCTBA BIMSET HA MPUCOEAUHEHUE
MOCJEAYIOIIUX MOJIEKYJT;
O CBS3BIBAHUE JICKAPCTB C PELETITOPOM HOCUT OOpATUMBIN XapakTep;
O CBSI3bIBAHUE JIEKAPCTB C PELIENTOPOM HOCUT HEKOBAJIEHTHBIN XapaKTep.

7. Teopust IByX COCTOSIHUI pelienTopa npeanoiaraer, 4ro:

O pEUenTopel  CBS3BIBAIOT  JIMTAHJABl  TOJBKO  €CIM  HAaXOAATCA B
HEBO30YKJICHHOM COCTOSIHUSI;

O PpeuenTopsl MOTYT MEPEXOJIUTh U3 OCHOBHOI'O COCTOSIHHSI B BO30Y>KIE€HHOE
TOJBKO ITPY HAJIMYUU arOHUCTA;

O CYLIECTBYIOT COEIMHEHMS, HMEIOIINE OTPULIATENBHYI0 BHYTPEHHIOIO
aAKTUBHOCTB;

O TMOMHUMO OOBIYHBIX AHTATOHUCTOB CYIIECTBYET MHBEPCHBIE ATOHUCTHI.

8. ®dapMaKOKMHETHKA U3Yy4aeT:
O KHUHETUKY PELIENTOPHOIO CBSI3bIBAHUS JIEKAPCTB;
O Tpolecchl OuoTpaHchOpMaIINK JIEKAPCTBEHHBIX BEIIECTB;
O BCaChIBaHUE U PACIPEIECICHUE JIEKAPCTB;
O BBIBEJCHUE JIEKAPCTBEHHBIX CPEJICTB.

9. CreneHb BcachblBaHWE JIGKAPCTBEHHBIX CPEICTB W3 JKEIYIOYHO-KHUIIICUHOTO
TpaKTa OMPEaEISICTCS:
O CTENEHBI0 HOHU3AIMH TIPETapaToB, 3aBUcsIek oT PH cpensr;
O TUIOMIABIO IOBEPXHOCTH BCACHIBAHMS,
O CBSI3BIBAHUEM IPEIAPATOB C PA3IMYHBIMK BEIIECTBAMHM, IPUCYTCTBYIOITUMU
B Ouodase;
O (hUBUKO-XMMHYECKUMU CBONCTBAMH Ipenapara.

10.Hau6osnee yacTo BCTPEYAOMIMMCS CIIOCOOOM MPOHUKHOBEHUS JIEKAPCTBEHHBIX
CPEIICTB SIBJISICTCSI:
o maccuBHas nuddy3us yepes munuaHyo hasy MeMOpaH;
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00JIeTYeHHBIN TPAHCIIOPT;
aKTUBHBII TPAHCIIOPT;
¢uIbTpanus ¥ MUHOLUTO3.

11.Cp€I[H}I}I KHHCTHYCCKAA SHCPIUA Ha OAHY CTCIICHb CBO6OI[I>I IMIPpY HOPMAJIBHBIX
YCIIOBHAX Onm3Ka:
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0,3 kKaj1/MOJIb;
3,0 kxa1/MOJIb;
6,0 KKaj1/MOJIb;
9,0 KKaJI/MOIb.

12.OHeprus n-KaTHOHHBIX B3aUMOJCUCTBUN OJIM3Ka BEITUYUHAM:
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0,1 Kkan/MOJIBb;
1,0 Kkai/MOJIBb;
10,0 xkam/mMonb;
100,0 Kkaj/MoIIb.

BOITPOCHI K 3AYETY

1.

N

Pa3Butre nmeonornd KOMNBIOTEPHOTO SKCIIEPUMEHTa; MOHsATHE in silico.
[Tpumepsl UCTIOIB30BAHUS KOMITBIOTEPHBIX METO/IOB B OMOJIOTHH.
Konuenmms MEPAPXUYECKON OpraHu3aluu MaKpOMOJIEKYI.
[TocnenoBarenbHOCTh — CTpykTypa — JlMHaMuka — @yHKuMs. MeToibl
MM, wucnonb3yemble Ha KaXIOM M3 IEPEUYUCICHHBIX ATanoB (IPUBECTU
PUMEDHI).

OcHoBHBIE  3agaun W TOHATUS  OwouHdopmatuku.  [Ipumeps
CYLIECTBYIOIIMX OMOMH(pOpManmoHHbIX HTEpHET-pECypCoB.
KBaHTOBO-MEXaHMYECKUNA M «KJIACCUYECKUW» TOAXOAbl K OIMCAHUIO
MOJEKYJISPHBIX CUCTEM. MeTOoabl, OCHOBAaHHBIE Ha HCIOJB30BAHUU
AMIIMPUYECKUX CHIIOBBIX MOJIEH (JaTh KPATKYIO XapaKTEPUCTHKY ).

[TonsiTue KOH(OpMAIMOHHOTO IIPOCTPAHCTBA MHOTOAaTOMHOU
MOJICKYJISIPHOM cucTeMbl. DYHKIUSA NOTCHUMAIBHOM JHEPIUU MOJIEKYJIBI.
Mertonpl MUHUMH3ALUU TTOTECHIUAJIBHOW SHEPIUM — MPUBECTH IMPUMEPHI
WCITIOJI30BAHUS JUTSI pEIIeHUs 3a/1a4 (PU3UKO-XUMUYECKOW OMOJIOTHH.
OcHoBbl MeTona MoJiekynsapHod pauHamukud (MJI). JloctowHcTBa U
Henocratku. llonarue tpaekropun MJI. IIpumepsl uCHONb30BaHUS INpH

U3Yy4eHUU OMOMOJIEKYJISIPHBIX CUCTEM.



7. Hcnosp3oBaHue NEpUOAUYECKUX IPAaHUYHBIX ycioBHil B M/I: cyTh MeTona,
yeM 00yCIIOBJIEHa HEOOXOANMMOCTh €T0 PUMEHEHHUS?

8. Meron Monre-Kapno. Pemenne npo0iemsl KOHGOPMaLMOHHOTO MOUCKA C
ITOMOIIBIO CTOXAaCTUYECKUX METOJIOB.

9. OcHOBBI METOJ]a MOJIEKYJISIPHOTO JTOKUHIA. AJITOPUTMBI ITIOMCKA U OLIEHKU
KoH(popMalui KoMIUIeKca O0el0K-TUran]l. XapaKkTep pelaeMbIX ¢ IOMOILBIO
JIOKHMHTA 3a7a4.

10. Bo3MOXHOCTH M OTpaHUYEHHUST COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX U
KOMIIBIOTEPHBIX ~ METOJOB  OIPENECIEHUS  TPEXMEPHOM  CTPYKTYpBI
MaKpOMOJIEKYL.

11. MopenupoBanue Ha ocHOBe Tromojsoruu. [lpunHiun wMerona. Bribop
CTPYKTYypHOTO mabnoHa. OueHka KauecTBa MOJyYE€HHBIX MOJENIEH.

12. MopenupoBaHue Ha OCHOBaHMM romosoruu. [lpumep mnpakTHUECKOro
UCIIOJIb30BaHUs METO/A.

13. Ot Teopum K MpakTHKE: KOMIUIEKCHOE HCIOIb30BaHHE MeToa0B MM mms
IOMCKa HOBBIX JIMTaHJOB O€JKa C HEU3BECTHOW TPEXMEPHOM CTPYKTYpOil.
MonekynsipHas IMHAMUKH, €€ MEXAHUYECKHUE U HJICHBIE OCHOBBI.

14.®uznueckas npupoaa MOTCHIIMATIOB MOJICKYJISIPHBIX B3aUMOJACHCTBUN U UX
(YHKIIMOHAJIBHBIN BU.

15.YpaBHeHuss JBUWKEHUS  MOJEKYJISApHOHM cucteMbl. WX  pa3HOCTHas
aInIpOKCUMAaLUs.

16.MogenupoBanne TUHAMUKA KOHICHCHPOBAHHBIX CHCTEM. THIIBI aHCAMOJIEH.
[lepnognyeckne rpaHUYHBIE YCIOBHUS.

17.Anroputm Bepne (coctaBineHue cmucka coceied) s BBIYMCICHUS
HEBAJICHTHBIX B3aUMOJICUCTBUH.

18.Temnepatypa. CrnocoObl OLEHKM U BBIYUCICHHUSA. TepMOCTaTHpOBAaHME
MOJIEKYJISIPHON CUCTEMBI.

19.Vuer pactBopuTens. SABHBIM U HEIBHBIA YYET PACTBOPUTEIIS.

20.Bpruricnenue naBieHUST B MajblX MOJEKYJSpPHBIX cUCTeMax. bapocrat

bepenacena.



21 MopaenupoBanne OHMOJOTHYECKUX MaKpoMoyiekyld. OCHOBBI IMOIXOJA.
Ha3nauyenue

22.MO/IeTUPOBAHHSL.

23.00mas cxema MOJICKYJIIPHO-TMHAMHYECKOTO BBIYHMCIIUTEIILHOTO
HKCIIEPUMEHTA.

24.00paboTKa TpaeKTOpUil MOJIEKYJSIpHOM JWHAMUKU. BpemeHHble U
MIPOCTPAHCTBEHHBIE aBTOKOPPEIAIMOHHBIC (DYHKITHH.

25.benok kak TepaneBTtuyeckas muilieHb (TM). OcobGeHHOCTH MOATOTOBKU
CTPYKTYpBI O€lika K BBIYUCIUTEIBHOMY 3KCIepuMeHTy. I[IpoTroHupoBanme
Oeka.

26.3HayeHre KOH(POPMAIMOHHON MOABUKHOCTU ISl ONPENIETICHUS COCTOSHUM
MOHU3AIMU OCTAaTKOB Oesika. O1eHKa MOABUKHOCTH OOKOBBIX PaJIUKaJIOB.

27.MonexkyIsIpHbI JOKUHT U BHUPTyaJIbHbIA CKpUHUHT. OCHOBHBIC 3aJaud
MeTona. Cxema BBIUMCIUTEIBHOTO JKCIEpUMEHTa. AHAIIU3 Pe3yJbTaTOB U
TTOBBINIICHUE TOYHOCTH MOJICKYJISIPHOTO JIOKHMHTA.

28.Metoapl BBIACICHUS BAXKHEHIIMX B3aUMOJIEUCTBUM U CTPYKTYpHas
¢bunbTpanus. OparMeHTHBIA TOKUHT. BUPTyanbHbI CKPUHUHT OMOIMOTEK
XUMHUYECKUX coeMHeHn. OCHOBHBIE OTPAaHUYCHHS METO]1a MOJIEKYJIIPHOTO
JIOKWHTA.

29.MopenbpHBIE MOJICKYJISIPHO-MEXaHHYECKUE TOTCHIHAIBl. OCHOBHBIC BHJIBI

B3aUMO/JICMCTBUM U UX OTHOCUTEJILHBIC SHEPTHH.



