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ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

Oo0pa3oBaTesbHass MporpaMma

1. ’Kussle cucremsl. llepciekTHBHBIE XUMUKO-
(dapMarieBTHUECKIE U OMOTEXHOIOTHHU: UCCIIEIOBAHUS U
pa3paboTKu

2. JKussle cuctemsl. [lepcieKTUBHBIE XUMHKO-
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1. OBIIAA XAPAKTEPUCTHUKA MOIYJISAA Moaeky/sipHasi 0Mo10rust

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynb BKiIIO4aeT B ce0st aucuuiuinHy «OCHOBHBIE acleKThl MOJIEKYJISIpHON Ouosorum». B xoze
U3y4YeHUs] MOAYJsl OPMUPYIOTCS CHUCTEMaTH3MPOBAHHBIE 3HAHUN M YMEHHs B O0JIACTH MOJIEKYJIIPHOMN
610JI0ruu, 0COOEHHOCTH CTPOCHHUS M CBOWCTB MOJIEKYJI, 0COOCHHOCTEH OMOJIOTMYECKON (POPMBI IBHXKEHUS
MaTepuH, CHOCOOHOCTM K CaMOBOCIPOU3BEACHHMIO, CHEHU(PUYHOCTH CTPYKTYpPHl  IOJMMEPOB,
HACJIEZICTBEHHO 3aKperuisieMOll M3MEHYMBOCTH, M3ydaroTcs METOAbl T'eHETHYECKOH WH)KEeHepuHu, ee
JOCTHKEHUH U TIEPCIIEKTUBBI PAa3BUTHS KaK OCHOBBI [T (HOPMUPOBAHHS HEOOXOAUMBIX KOMIIETCHIIUH

1.2. CTpykrypa u 00beM MOYJIA

Tabmuna 1
O0BbeM AUCUUITAH MOXYJIS
Ne 1 BCEro MOayJisl B 3a4€THBIX
Hepeqem, AUCHUILIMH MOAYJIA B MMOCJI€I0BATCJIbHOCTH UX OCBOCHUSA
n/n eTHHUIAX
1 OcHOBHBIE acEeKThl MOJIEKYJISIPHOI Onosoruu 6
HUTOTI'O no moynto: 6

1.3.11ocs1ienoBaTeILHOCTH OCBOEHHUSI MOYJIS B 00pa30BaTeJIbHOM Nporpamme

IIpepexBU3UTHI MOAYJIS 1. MudopmanmoHHO-aHATUTUYECKHE METOIbI B
HayKe, MeuIHe, (hapmaneBTuKe u
o0pa3oBaHUH

IMocTpeKBU3UTHI M KOPEKBU3UTHI 1. buotexHONOTHUs B MOMYyUYEHUU JIEKAPCTBEHHBIX

MOYJIsl CPElCTB

2. OCHOBHBIE aCIIEKThI B CUHTE3€ JIEKAPCTBEHHBIX
BEILIECTB

3. CoBpeMeHHbIE TEHACHIIUHU B
(hapMareBTHIECKOM IPOU3BOCTBE

4. OCHOBHBIE aCTIEKTHl METUITMHCKOU
OMOTEXHOJIOTHH

5. KommekcHoe pU3nKO-XMMUIECKOe
UCCIIeIOBaHUE U HKCIIEPTHAS OI[CHKA
OpraHUYeCKUX COEIMHEHUM

6. HMucTpyMeHTalIbHbIE METO/AbI UCCIIEI0BAHUS

1.4. PacnipenejieHne KOMIETEHUMI IO AWCHMIVIMHAM MOAYJs, IUIaHHpyeMble pPe3yJbTaThl
00y4eHUs1 (MHIMKATOPHI) 0 MOAYJIIO

Tabnuua 2



Ilepeyennb
AUCHUTINH

Koa u HauMeHOBaHMe

IInanupyemble pe3yJbTaThl 00yUeHHs

KOMIIeTeHIIMH (MHAUKATOPHI)
MOYJIst
1 2 3
OcHOBHBIE OIIK-1 - Criocoben 3-1 - CootHOCUTB TTPOOIEMHYIO 00J1ACTh C
ACIIEKThI (dbopMynHUpoBaTh U pelaTh | COOTBETCTBYIOLIEH 00J1aCThIO
MOJIEKYJISIPHOM Hay4HO- (byHIaMEHTaIbHBIX U OOLIEMHKEHEPHBIX HAYK
Ouonoruu HCCIIEN0BaTENbCKUE,
3-2 - IIpuBecTu npuMepbl TEPMUHOJIOTHH,
TEXHUYECKHUE,
MPUHIHUIIOB, METOI0JIOTHYECKUX TOJIXO/I0B U
OpraHU3alMOHHO-

9KOHOMHNYCCKHNE U
KOMIIZICKCHBIC 3aJa4H,
IIPUMCHAA
(I)YHI[aMGHTaJ'IBHLIC 3HaHUA

(KuBble cuCTEMbI.
IlepcnekTUBHBIC
XHMHUKO-
papmaneBTHUeCcKUE U
OMOTEXHOJIOTUM:
Hcciaed0BaHUs H
pa3padoTKm)

3aKOHOB (DyH/IaMEHTAJIbHBIX U
O0IIENH)KEHEPHBIX HAYK, IPUMEHUMBIX IS
(hopMyITUpPOBAHUS U PEIICHUS 3a7a4
poOJIEMHOM 00J1acTH 3HAHUS

V-1 - Ucnonb3oBath yist POPMYITUPOBAHUS U
pereHus 3a1a4 npoOIeMHOM 00macTu
TE€PMHUHOJIOTHIO, OCHOBHBIE IIPUHIIMIIBI,
METO0JI0IMYECKHE MOIXO0AbI U 3aKOHBI
(GyHIaMEHTaJIbHBIX U OOLIEUHKEHEPHBIX HAYK

V-2 - Kputuuecku OLleHUTh BO3MOKHbIE
CIOCOOBI pelIeHus 3a1a4 MPoOIEeMHON
o0acTH, UCTIOIB3YS 3HAHUS
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HAYK

I1-1 - PaGoTas B kOMaH e, pa3padbaThIBaTh
BapHaHThI (POPMYITUPOBAHUS U PEIICHUS
HAYYHO-HMCCIICIOBATEIbCKUX, TEXHUYCCKHX,
OpPTraHU3aIMOHHO-DKOHOMHYECKUX U
KOMIUIEKCHBIX 3a]1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTAIBHBIX M OOIICHMHKXCHEPHBIX HAYK

OIIK-1 - Criocoben
(bopMyJIHPOBATh U PEIIaTh
Hay4YHO-
HCCIIEI0BATEIbCKHUE,
TEXHUYECKHE,
OpraHu3aIMOHHO-
KOHOMHYECKUE U
KOMITJICKCHBIC 3a/1a4H,
OPUMCHSIS
byHIaMeHTAIbHBIC 3HAHUSI

(?KuBble cHCTEMbI.
IlepcrieKkTUBHBIE
XHMUKO-
papmaneBTHUeCcKuUE U
OMOTEeXHOJIOTHH:
uccJieJ0BaHusA 1
pa3padoTKH)

3-1 - CoOTHOCUTH TIPOOIEMHYIO 00JIACT C
COOTBETCTBYIOIICH 001aCThIO
(GyHIaMEHTaIbHBIX U OOLIEMHKEHEPHBIX HAYK

3-2 - [IpuBecTu MprUMepbl TEPMUHOJIOTHH,
MPUHIIMIIOB, METOJOJIOTHYECKUX MOIX0I0B U
3aKOHOB (h)yH/IaMEHTAIbHBIX U
OOIIEeMH)KEHEPHBIX HAayK, TPUMEHUMBIX JJIs
(dbopMyIHUpOBaHUS U PELICHUS 3a7a4
poOJIeMHOM 001acTH 3HAHUS

V-1 - Ucnonb3oBath st QOPMYITUPOBAHUS U
pelieHus 3a1a4 npoOIeMHON o0nacTu
TEPMUHOJIOTHIO, OCHOBHBIC TIPUHITHITEI,
METOO0IOTHYECKHE MOIXOBI M 3aKOHBI
(dbyHIaMEHTATBHBIX U OOIIEHHKECHEPHBIX HAYK

V-2 - Kputnyecku OLeHUTh BO3MOKHBIE
COCcOO0BI pelIeHus 3a1a4 MpoOIeMHON




00J1aCTH, UCTIONB3YS 3HAHUS
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HAYK

I1-1 - PaGoTas B koMaH e, pa3pabaThIBaTh
BapHaHThI (POPMYITUPOBAHUS U PEIICHUS
HAYYHO-HMCCIICIOBATEIbCKUX, TEXHUYECKHUX,
OpPTraHU3aIMOHHO-DKOHOMHYECKUX U
KOMIUIEKCHBIX 3aJ1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTAJIBHBIX M OOIICMHKCHEPHBIX HAYK

OIIK-2 - Criocoben
BBITIOJIHATH HCCIIEIOBAHUS
MIPU pELICHUN
(byHIaMEHTaJIbHbIX U
MIPUKJIATHBIX 337134,
TUTAHUPOBATh U
OCYIIECTBIISATH CIIOKHBIC
peabHbIE WM MOJICIIbHBIC
IKCTIEPUMEHTHI

(KuBble cucTeMbl.
IlepcnieKTUBHBIE
XUMHMKO-
papmaneBTHueckue u
OMOTEeXHOJIOTHH:
UCCIIC0OBAHMS U
pa3padoTKH)

3-1 - JleMOHCTpHUpOBaTh IOHUMaHHE
MIPUHIIMIIOB, 0OCOOEHHOCTEN U 3a1a4
NpoBeICHUS PYHAAMEHTABHBIX U
MIPUKIIAJIHBIX UCCIIEJOBAHUMN, TUIAHUPOBAHUS
MOJIETIbHBIX WM PeabHbIX 3KCIIEPUMEHTOB

V-1 - CooTHECTH LIENb U 3a7a41 UCCIEI0BAHUS
¢ Ha0OpOM METOIOB HUCCIEeI0BAHUS, BHIOUPATH
HE00X0IUMOE COUETaHUE IIETU U CPEICTB MPHU
TUTAHUPOBAHHUH UCCIIEIOBAHUI

[1-1 - ImeTh onbIT IPOBEICHUS
dbyHIaMEHTATBHBIX U TIPUKIIATHBIX
WCCTIe0BaHUM, MOJICTTBHBIX UJIN PEaTbHBIX
SKCIIEPUMEHTOB C UCIOJIb30BAHUEM
COBPEMEHHOMN METOI0JIOTUH, METOJIOB,
000pyI0OBaHUS U TEXHUKU

-1 - JleMOHCTpUpPOBaTh AHATIUTUYECKHE
YMEHUS ¥ KpeaTUBHOE MBIIUICHUE

-2 - [IposBIIATH OTBETCTBEHHOCTH U
HaCTOMYMBOCTH B JJOCTHKEHUN LEIU

1.5. ®opma odyueHus

O6y‘-IGHI/Ie M0 AUCHUIITIMHAM MOAYJIA MOKET OCYHICCTBIIATHCA B OYHOM (I)OpMaX.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
OcHOBHbBIE aCNIEeKThI MOJIEKYJISIPHOI OMoI0THH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Ne ni/m | ®amuausa Umsa OTyecTBO YHeHas cTenens, HoyxHOCTH Honpasnenerie
Y4eHOe 3BaHue
1 be3marepubix Makcum KaHauaaT HoueHt TEXHOJIOTUU
AnekceeBruY XUMUYECKHUX HaAYK, OPraHU4YeCcKOro
JOLEHT CHHTE3a

PeKOMeHJIOBaHO y‘lCﬁHO-MeTOJII/I‘leCKI/IM COBE€TOM MHCTHUTYTA XHUMHKO-TEXHOTOTHIECKIUH

ITporoxonm Ne 8 or 25.08.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI

ABTOpBI:

e be3marepubix Makcum AsiekceeBuY, J{0eHT, TEXHOJIOTUH OPraHUYECKOI0 CHHTE3a

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe
npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM

06yqaiomeﬂ4yc;z HA MUHUMAQJIBHOM YPOBHE CAMOCMOAMENbHOCMU U OMEEMCIMBEHHOCMU 6bINOJIHANb 3(1()CZHM}Z,'

Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU

U OMEEMCmMeEeHHOCMU 00 meop4ecKoco NPpUMeHeHUs 3HAHUU uyMeHuﬁ

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon

pa3neda,
TeMBbI

Pasgen, Tema
JTUCHUILINHBI*

Conep:xanue

P1

OOBEKTHI, 3a7a4H, OCHOBHBIE
HATPABJICHUS U TIEPCIICKTUBBI
Pa3BUTHS MOJICKYJIIPHOM
ouoaoruu

[IpenMert u 3aaun MOJIEKYJIIPHOW OHOJIOTHUN

P2

Cocras, CTpyKTypa, CBOICTBA U
(YHKLIUHN HyKJIEHHOBBIX
KHCJIOT

HyxnennoBble KUCTOTHL. VICTOpHS OTKPBITHS CTPYKTYPHI U
(YHKUMI HyKJIEMHOBBIX KHCIIOT, JOKA3aTEIbCTBA TEHETUYECKOM
¢dbynxmun JJTHK.

Cocras, CTpyKTYpa, CBOICTBA M ()YHKLINU HYKIEHHOBBIX KHCIIOT.
XWMUYECKHA COCTAaB HYKIIEHHOBBIX KHCIOT. [lyprHOBBIC 1
MMPUMHTTHOBEIE a30TUCTHIE OCHOBaHUs. TayToMepHs a30THCTHIX
OCHOBaHHH. YTJIEBOIHBIC KOMITOHEHTHI: pr003a U 1e30KCHpr003a.
Hyxmeosuasr n nykneotunsl. [Ipasuna Yapradda. CtpykrypHas
opraanzanusa PHK: obuiie npuHINIIEI TEpBUYHON, BTOPUYHOMN H

TPETUIHOHN CTPYKTYpPHI. THITHI CBSA3CH, CTAOMITH3UPYIOMNUX YPOBHU
cTpyktypHoi oprannzanuu PHK. "Mup PHK", runoresa o poiu
PHK B nponcxoxxaeHuu )kxM3HU. [ unoresa o MpoUCX0XKIEHUN
KU3HU

yepe3 PHK. ®uzuko-xummuaeckue croiictsa PHK. CtpykrypHas
opranuzanus /IHK: nepBuuHasi, BropuyHasi ¥ TpeTUYHAas
crpykrypsl. CexBenupoBanue. JJHK: meron Makcama-I' unbepra u
meton Cenrepa. Bropuunas crpykrypa JJHK. JIBolinas cniupains
JHK, npuanun xommnementapaoctu. Kongopmanuonusie hopmbl
JHK. Tpunnekcel. I[Tanuaapomsl. Ceepxcnupanusanus JJHK u eé
omonornueckoe 3HaueHue. Tomonsomepassl u Tononzomepsl JJTHK.




Tuner Tonon3omepas. THITB CBS3eH, CTAOMIN3UPYIONTUX YPOBHH
cTpykTypHOU opranuzaunu JJHK. @uznko-xumudeckue cBOiCTBa
JHK: nenarypanus, peHaTypaius, BI3KOCTb, IOTJIOIIECHNE B YD,
peakimonHociocooHocTh. Jlokanmzanus JITHK B kitetkax
MIPOKAPHOT U 3yKapHOT. Y HUKAbHbIE, yMEPEHHO OBTOPSIOIIUECS
1 4aCTO MOBTOPSIOIINECS TOCIEI0BATEILHOCTH.
Cynepcnupanuzanus .JJHK u e€ dnonorunueckoe 3HaueHUE.
Ocnosasble Bunsl PHK, nx QyHKIIMEN 1 TOKamu3amus B KIETKe.
Crpyxkrypa nadopmaruonnoit PHK (matpuanoit PHK),
tpancnoptHori PHK, pubocomusix PHK. Mainsie saepusie PHK,
mansie PHK, nx ¢pynkunu. Pubozumsl

P3

Benku. Xpomarun

benku. Vcropust OTKpBITHS CTPYKTYPHI U (DYHKIIHIA OEITKOB.
Kiraccuduxkarus n 6uonorndeckue GpyHKun 0enkos. [lepsuanas
CTpyKTypa 0enKoB. MeTO bl ONpeIeICHUs IEPBUYHON CTPYKTYPBI

oenkoB. @epMeHTATUBHBIC METOAB! (hparMEeHTAINH
TIOJTUIICTITHTHOM TIeTH. X UMHIECKHE METOIBI CIICITU(DUIECKOTO
paciiCTICHUA NMEIITUAHBIX CBSI3EH. Pa3;[eneHI/Ie NNCITUI0B,
NoJIy4JacMbIX IpHU

pacmeruieanu 6enkoB. Onpenenenne N-KOHIIEBBIX AMHHOKHCIIOT U
nocienoBaTenbHOCTe. Bropuunas ctpykrypa 6enxoB.CszH,
(dhopmupYyIOLIHE BTOPUIHYIO CTPYKTYPY. O -CIHpalb, OeTa-
CTPYKTYypa, KoJulareHoBast cnupais. Jlomensl. TpetnuHas u
YEeTBEPTUYHAS CTPYKTYPBI, TUIBI CTAOMIM3UPYIOIINX CBS3EH.
OnuromepHsie

Oenku. XpoMaTUH. YPOBHU OpraHU3alul XpOMaTHHA.
CTpyKTypHasi OpraHu3anus HyKJI€0COM. beKu-TuCTOHBI.

P4

Pennmukauus. Penapanusa [JHK

Perukanus. JlokazarenbcTBO MOJIYKOHCEPBAaTUBHOIO MEXaHU3Ma
perukanuu. @epmentsl u 6enku perviukaiyu. JJHK-nonmumepass
npokapuot u aykapuoT. JIHK-nurassl. benku, pacmeratomue

nBoiiHyto cimpans: JIHK-tononzomepassl, JJHK-xenmkazpr, SSB-
Oenxu. [TpuHIMITEL ¥ TpaBHia PeTIMKalnuU. PermKkoH.
PennukaTtuBHas Bunka. PennmukatusHseiil cuares JJHK y mpokapuor
(E.coli): nHUIMAaNus, 310HTaIMs, TepMUAHAIMSA. Monenu
perunkannu JIHK: mo tumy riaska, mo THIy KaTgierocs Komblia,
o tumy JI-metimn. Ocobennoctn perumukanuu JJHK y sykapuort:
CTPYKTYpHBIE KOMIIOHEHTBHI, TEJIOMEPEI, TENOMEPa3a, HyKJIEOCOMBI.
Perynsuus pernmukanuu JJHK. MyTtanuu, MmyTtareses.
Knaccudukanuu myTanuidi. Mexanusmsl penapanuu JJHK:
oOpalieHue MOBPEKACHUS, SKCIIC3MOHHAs penapanus (permapanus
JTUMEPOB,

penaparnus aemypunusuposanson JJHK, pemapariys XxumMudecku
MOIU(PHUIMPOBAHHBIX a30THCTHIX OCHOBAHUH ), peKOMOMHALTUOHHAS
penapanusi. SOS-penaparius

PS5

Cuntes PHK (tpanckpumiust)

Cunte3 PHK (Tpanckpumniius), ICTOPHUS U3yUSHHS] MOJIEKYJISIPHBIX
mexanu3MoB. PHK-monmmepassl mpokapuoT U 3yKapuoT.
[Ipuauune! Tpanckpuniuu. CTpyKkTypa IpoMoTopa MPOKapHoT.
Wnnupanys TpaHCKPUIILINY, TOCIEI0BATEIIEHOCTH COOBITHI.
Perynsauust paboThl IPOMOTOPOB U




WHULMAIUY TPAaHCKPUILIUH. DJIOHTALMS U TEPMUHALNS
TPAHCKPHUIIINH. P-HE3aBUCHUMAs U P-3aBUCHMast TEPMHUHAITHS.
OCoOEHHOCTH TPAHCKPHUIIIIUHN 3yKapHUOT: CTPYKTypa poOMOTOpa,
Hyks1eocoMbl. [locTTpanckpunuuonHsiit npoueccuar PHK
npokapuot: MPHK, pPHK u TPHK. Ilponieccunr u crutaiicuar
MPHK syxapuot. Mogenu cnnaiicunra. Co3pesanue TPHK n pPHK
9YKapHOT.

HentpanbHas gorMa MOJIEKYJISIpHOW OMONOTHH. | eHETHUECKUH KO,
OcHOBHBIE CBOMCTBA FTeHETUIECKOTO K0/1a. OCOOEHHOCTH KOAOBOTO
cioBapsi. CunTe3 Oenka (TpaHCIsALus ), HCTOPHS U3yUYCHHUS
MOJICKYJISIPHBIX MEXaHU3MOB. PHOOCOMBI. AKTHBAIMSI, PEKOTHULINS
aMUHOKHCIOT M cuHTe3 amuHoanin-TPHK. B3aumoneiicreue
KOJIOHA ¥ aHTUKONOHA. MHUIMAaNK TPaHCISILANA IIPOKAPHOT.
WNunmumnpyromuye KoJ0Hb, UX paclio3HaBaHKUEe. DJIOHTaUs U
TEPMUHALIUS TPAHCISALUH ITPOKAPUOT, OUEPETHOCTH COOBITHI

Pé6 CuHTte3 Oenka (TpaHCIsIus)
TpaHCISIH, OEIKOBBIE (PaKTOPEI,

CTOM-KO10HBI. OCOOCHHOCTH MHUIIMAIIUU TPAHCIISAIIUN SYKAPHUOT.
[MocTTpancasuoHHbBIe MOTUGUKAIIUN OCITKOB,
[TocTTpaHCHSIIMOHHBIN MPOIECCHHT M CIUTAWCHHT OCITKOB.
[llaneponuHs! 1 manepoHsl. [lerpananus 0enkoB. Y OMKBUTHH.
Perynsius cuaTe3a Oeika: Ha ypOBHE TPAHCKPHIIIINH,
MOCTTPAHCKPUTIIIMOHHAS, TOCTTPAHCIISIIIMOHHAS PETYISATIHS

1.3. Hanpasnenue, BUIbI BOCIUTATEIHHOM EATETLHOCTH M UCTIOIB3YEeMbIE€ TEXHOIOTUU

Hampaprienuss BOCIIUTATENbHON AESITETBHOCTH CONPSATAIOTCS CO BCEMHU pe3ysbTaTaMu OOy4eHUS
KOMIIETEHIIM M0 00pa3oBaTelbHONW MporpaMMe, UX OCBOEHHE OO0ECIeYMBAETCS COJIECpKAHHMEM BCEX
JUCUHUILIIMH MOIYJIEH.

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYIapCTBEHHOM si3blke Poccuiickoi denepanui .
2. YYEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUITJIMHbI
OcHOBHBIE aCNIEKTHI MOJIEKYJISIPHOI OMOJIOTUH

DJIEeKTPOHHBIE pecypchl (M31aHNS)

1. Msauauna, , I'. U.; OcHOBBI MoOJEKyJsipHON Ouosioruu : ydeOHoe mocoOue.; Poccuiickuii yHUBEpCUTET
Ipy>KObI Hapoa0B, Mocksa; 2011; http://www.iprbookshop.ru/11572.html (OnexTpoHHOE U3 IaHKE)

2. Kopoukus, , JI. U.; buonorus naAMBU Iy aIbHOTO pa3BUTHsI. [ eHETHUECKUH acTIeKT : y4eOHUK.; MOCKOBCKUI
roCy/1apCTBEHHbIN YHUBEPCUTET WMEHU M.B. JlomonocoBa, Mockaga,; 2002;
http://www.iprbookshop.ru/13054.html (DnekTpoHHOE M3IaHKE)

3. Crenanos, , B. M., Cniupun, , A. C.; MonekynsapHas ouosorusi. CTpykTypa u QyHKIUs OSIKOB : y4eOHHUK. ;
MockoBckuil ~ rocynapcTBeHHbI  yHuBepcurer umeHu  M.B.  JlomonocoBa, MockBa;  2005;
http://www.iprbookshop.ru/13144.html (nexkTpoHHOE U31aHUE)

4. Aunpycenko, , C. ®@.; buoxumus u MojekyssipHas Ouosorus : yueOHo-meroandeckoe nocodue.; Cerepo-
KaBkasckuilt ¢enepanbubiii  ynuBepcuter, CraBpomonb; 2015;  http://www.iprbookshop.ru/63077.html
(OnexTpoHHOE U3TaHUE)

5. Bapeimiesa, , E. C.; buoxumus : yuebHoe mocobue.; OpeHOyprckuid rocyapcTBeHHbI yHUBepcuTeT, bC
ACB, Open0ypr; 2017; http://www.iprbookshop.ru/78767.html (3nexTpoHHOE M3IaHNE)



6. Cy66oruna, , T. H.; MonekynspHas OHOJOrMsI W TE€HHas WHXKEHEpHUs : MpakTukyM.; Cubupckuit
dbenepanbabii  yHUBepcuteT, Kpacuosipck; 2018; http://www.iprbookshop.ru/84253.html (DnekTponnoe
W3JIaHKE)

7. TleryxoBa, , E. B.; MonekynsapHas OWONOTHS C dJEMEHTAMU TEHETHMKH M MHUKPOOHOJIOTHH : yd4eOHOe
nocobue.; KazaHCkuil HallMOHAIBHBIN HCCIIEIOBATEILCKUN TEXHOJIOTHYECKU yHUBepcuTeT, Ka3zanp; 2019;
http://www.iprbookshop.ru/109560.html (OnekrponHOE H31aHUE)

ITeuyaTHbIe H3TaHUA

1. Ctenanos, B. M., Cnupun, A. C.; Monekynsapaas 6uonorusi. CTpykrypa U GyHKUIUU OeNKOB : Yueb. ams
Ouod. crell. By30B.; Beicmi. mk., Mocksa; 1996 (3 5k3.)

2. Qmmumor, B., Dmmuor, M., Jloopeiauna, O. B., Apuakosa, A. W.; bBuoxumus u MOneKyJsipHast OHOIOTHS : yueO.
nocoOue Al CTYIEHTOB Med. W (hapMaleBT. CIEHUAIBHOCTEH Meln. By30B, a TakXke JJIsi WHTEPHOB,
OpAMHATOPOB M Bpayeil CHCTEMBI MOCIEAUIIIOMHOTO oOpa3oBanus.; Hayka/Marepnepuoanka, Mocksa; 2002
(10 7K3.)

3. bokyts, C. b., TI'epacumoBuu, H. B., Mumotun, A. A.; MonekyispHas OHOJIOTHS: MOJIEKYJISIPHbIE
MEXaHHU3Mbl XpaHEHUs, BOCIIPOU3BEACHUS M peau3allui reHeThYecKoi mHpopMauuu : y4yed. nocobdue Juist
CTYJIeHTOB crneruanbHocTH "Panuonorus m paauoduonorus” ydpexaeHui, 00ecreuynBaomuX MOJydYeHue
BbICIIero oOpa3oBaHusl.; Beimiimas mxona, Musnck; 2005 (10 k3.)

4., Mappwu, P., I'pennep, /., Poxyami, B., Meiiec, I1., Jaiinndenko, E. B., bopucos, B. B., 'nnoaman, JI. M.;
buoxumus genoseka : [yuebnuk] : B 2 T. T. 1 / mep. ¢ anrn. B. B. bopucosa, E. B. Jlaitnnuenko ; mox pex. JI.
M. I'mnoamana. ; Mup, Mocksa; 2004 (10 3k3.)

5. Cnmpun, A. C.; MonekymnsipHas 6uosnorus. Puéocomsl u 6uocunTes 6enka. : yued. Juisi CTYJECHTOB BY30B,
oOyyaromuxcs 1o HanpasiieHuto "buonorus" u 6uon. cneruanbHOCTIM.; Akanemusi, Mocksa; 2011 (5 2k3.)

6. Konnues, A. C.; MonexynspHas 6uomnorus : Y4e0. mocoOue s By30B.; Akagemusi, Mocksa; 2003 (15 3k3.)

7. CtenanoB, B. M., Cnupun, A. C.; MonekynspHas 6uonorus. CTpykrypa u GyHKUUU OenakoB : Yuel. st
Ouomn. cnen. By30B.; Beicmias mikona, Mocksa; 1996 (35 k3.)

8. Yorcon, JIx. ., dxeitmc /1., bpyxunoB, M., Mopaanckuii, A.; JIBoiiHas cnmpanb : Bocnomunanus 00
otkpbIThH cTpyKTYpsl JIHK.; Perynsapnas u xaotnueckas quaamuka, Mocksa; 2001 (3 3k3.)

9. Yuncown, ., Moposkus, A. /1., Kpamennnnukos, U. A.; MonekymnspHas Ouoiorus Ki1eTku : ¢0. 3a1a4.; Mup,
Mockaa; 1994 (4 5k3.)

10. Yorcon, /Ix., Durensrapar, B. A., Jlepman, M. U.; MonekynspHas 6uosnorust reaa; Mup, Mocksa; 1967
(5 3x3.)

11. 3enroym, I1.; MonexymnspHas u kinetounas ouonorusi: B 3 1. T. 2. ; Mup, Mocksa; 1982 (3 3k3.)
12. Ball, P.; Molecules. A very short introduction; Oxford university press, Oxford; 2003 (15 3k3.)

13. Ammapun, W. I1.; Monekynspaas Ouonorus : n3OpaHHble pasznuensl.; M3marenscTBo JIeHMHTpaacKoro
yHuBepcutera, Jlenunrpaza; 1977 (5 sk3.)

14. bounep, /., Jlamkesuu, FO. U., Measenes, XK. A.; MonekynspHas 6uoniorust pa3sutus; Mup, Mocksa;
1967 (5 7k3.)

IpodeccuoHaibHbIe 6a3bl JaHHBIX, HHPOPMATHOHHO-CIIPABOYHbIE CHCTEMBI
3onanbHas Oubauoreka YpdY — http://lib.urfu.ru/.
[Topran naopmanmoHHO-00pa3oBaTeNbHEIX pecypcoB YpDY www.study.urfu.ru

OnektponHas 6ubimorteka SOL http://gse.publisher.ingentaconnect.com



Matrepuansi aas jauy ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiiioB crenuanbHOro Qopmara It BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM JUIS IPOYTEHUS C UCIIOJIb30BAHUEM DKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTH.

Bba3bl JaHHbIX, ]/IH(])OpMaHI/IOHHO-CﬂpaBO‘IHbIe H MOUCKOBbIC CUCTEMbI

Hammonaneueiii 1ieHTp OnotexHosnormdeckord wuHpopmanuu CIIA (NCBI: ob6cmyxuBaer GenBank,
MedLine, BLAST) — www.ncbi.nlm.nih.gov.

CepBep 1IEHTpa MOJEIMPOBAHUS MOJIEKYJSIPHBIX CTPYKTYp: HYKJIEHHOBBIE KHCIOTBI, OEIKH,
HU3KOMOJICKYJISIpHBIE coeauaeHus — http://cmm.info.nih.gov/modeling/.

EBponeiickas nabopatopust MosekymsapHoud Owosmormn (EMBL), 6ank manneix JIHK u OenkoBbIx
nocienoBarenbHocTeit EMBL — www.embl-heidelberg.de, http://www.embl.de/.

bazer mannbix JIHK u OGenkoBeix mocnemoBarenbHocTeil: PIR (http:/pir.georgetown.edu/) u FASTA
(http://fasta.bioch.virginia.edu/fasta www?2/fasta list2.shtml).

baza ganHBIX IO TpexMepHBIM cTpyKTypam OenkoB (PDB) — http://www.rcsb.org.

Caiit komnanuun GeneBio (Geneva Bioinformatics S.A.), pacnpocTpanstoniei HHQOpManuo U3
nporeomHbix 0a3 ganHbIX: SWISS-PROT, PROSITE, SWISS-2DPAGE wu cooTBeTcTByMOIINE
IpOorpaMMHBIE NPUJIOKEHHUs, pa3paboTaHHble B MHCTUTYyTe 1o OuouHpopmaruke IlBeiinapum (Swiss
Institute of Bioinformatics) —www.genebio.com.

MexnyHaponHas 0a3a JNaHHBIX MO NEpBUYHONW CTpykType U (pyHkuusm Oenkos (SWISS-PROT), 3D
CTPYKTYpHI GepMEHTOB — WWW.swissprot.com, http://web.expasy.org/docs/swiss-prot guideline.html.

baza nmaHHBIX 1O 2-MEpHOMY 3JEKTpPOodOpe3y pa3lUuHBIX OEJIKOB B IOJHAKPHIAMHUIHOM Tejie —
http://world-2dpage.expasy.org/swiss-2dpage/.

buoxumuueckass KiaccupuKanMs W HOMEHKIaTypa ¢epmeHnToB. CBOOOIHBIM JOCTYH Ha caiTe
MexTyHapOIHOTO CO3a OMOXMMHH U MOJIEKYJISIpHOU Onomorun — www.chem.qmul.ac.uk/iubmb.

baza ganHbIX TI0 cBOMcTBaM depmMeHTOB — http://enzyme.expasy.org/.

Kapra Onoxumudeckux Meraboianueckux mytei — http://web.expasy.org/pathways/.
MonexynsipHast 6uonorus knetku — http://lib.e-science.ru/book/104/cont/.
HNHTerpupoBanHas cuctemMa HHGOpMaIMOHHBIX pecypcoB PAH — http://isir.ras.ru/.

Bcepoccuiickuii  MHCTUTYT HaydyHol W TexHudyeckod wuHpopmammun (BUHUTU PAH) -
http://www.viniti.msk.su/.



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

OcCHOBHBIE aCIIEKTHI MOJICKYJIAPHON 0MOJI0THHI

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npemnogaBarens
Jlocka ayauropHas
[Tepudepuiinoe ycTpoicTBO
[Togxmrouenue k cetn HTEpHET

Google Chrome

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

[IpakTrueckue 3aHATHS

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBo
[Tonkmrouenue k cetu MHaTEpHET

Google Chrome

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

Koncynpranuu

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecto npemnomaBarens
Jlocka ayauropHas
[Tepudepuiinoe ycTpoicTBO
[Togxmrouenue k cetn HTEpHET

Google Chrome

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

Texymui KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Meb6enb ayauTopHast ¢
KOJIMYECTBOM pabO4MX MECT B

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
[Tepudepuiinoe ycTpoiicTBO
[Tonkmtouenue k cetu UHTEpHET

Google Chrome

Google Chrome

CaMocTosTeabHas
paboTa CTyICHTOB

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOUMX MECT B
COOTBETCTBHUH C KOJITUIECTBOM
CTYZICHTOB

[TepconanbHble KOMIBIOTEPHI IO
KOJINYECTBY 0OYYaIOLINXCS

[Toaxmrouenue k cetn HTEpHET

Google Chrome

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome
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