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HaumeHoBaHNe JUCHUILINHBI

HNHocTpaHHBIN A3BIK B IPodecCHOHATBHOM
AeATeIbHOCTH

O0BbEM OUCLUTUINHBI

6 3E (216 gac.)

COAEPKAHME JUCHUIIJINHBI

Pa3zgenn:

Tembl

HNucturyr HayKU u

(mpoMbInUIeHHAs (apMarys)

TEXHUKHU

®opMmupoBaHue CIOCOOHOCTH IOHUMATh CIELUPUKY
(YHKIIMOHUPOBAHUS COITUAILHOTO MHCTUTYTA HAYKH
U TEXHUKU B MHOSI3bIUHBIX CTpaHax W B Poccuu u
YMEHHE COTIOCTABJISATh 3TU 3HAHUS NP OOIICHUN;

Crienmanu3upoBaHHas KylIbTypa
(mpomblinIeHHas apmarusi)

®opMupoBaHuEe CIIOCOOHOCTH MOHMMATH IpaBUIIA,
TpaZuLuU U HOPMBI OOIIIEHUS B PO eCCHOHATbHON
Hay4yHO-TeXHHUYecKoil cdepe (apmarieBTHUECKON
IIPOM3BOJICTBO) B MHOSI3BIUHBIX cTpaHax U B Poccun

U y4eT 3TUX 3HaHUH MpHU 0OLIEHUH

Joxnaast

d)opanOBaHHe YMCHHA TIOHUMATh YCTHBIC JOKJIa bl
N JO0CTAaTOYHO IMPOAOLKHUTCIBbHBIC BBICTYIIJICHUSA HaA
HHOCTPAaHHOM A3BIKC 110 BBI6paHHOI>'I TEMATUKE

Cratbu

q)OpMI/IpOBaHI/Ie yMeHI/ISI IIOHUMATh IITMCBMCHHBIC
I/IHOCTpaHHI)Ie 06H1eHaquI>1e nu y3KOCHeHI/IaJ'IBHBIe
CTaThH, B 00JaCTH MHHOBAIMOHHBIX TEXHOJIOTHH B
MeauIHe, (hapMaleBTUKE U OMOTEXHOJIOTHN

ITaTeHTEI

dopMupoBaHWE YMEHHUS TIOHHMATh ITHUChMEHHBIC
WHOSI3BIYHBIE TATEHTHI B 00JaCTH WHHOBAI[MOHHBIX
TEXHOJOTHH B  MeaunuHe, (apMareBTHKE U
OHMOTEXHOIOTHHI

JemoBoe nrucbsMo

dopMupoBaHUE  yMEHUs CIIOKHYIO
apryMEHTalUIO B JICIOBBIX HHOS3BIYHBIX MUChMaX

IIOHUMMAaTb

IToxrorosnennas 6ecena

®opMupoBaHHWE YMEHHUS BECTH HEMOATOTOBICHHYIO
Oeceny Ha OOIIEHAydyHYI0 U Y3KOCHEIHAIbHYIO
TEMaTUKY B 0071aCTH HHHOBAIIMOHHBIX TEXHOJIOTHII B
MeauInHE, (hapMaleBTUKE U OMOTEXHOIOTHH

ABTOpI/ITeTHbIC YUYCHBIC B

MIPOMBIIITICHHOU (hapManuu

oOactu

CBeI[eHI/IH 00 ABTOPUTCTHBIX YUYCHBIX B obnacTu
HAayKM H TCXHUKH, 00 HCTOpUHM MU OCHOBHBIX
HAIllIpaBJICHUAX Pa3BUTHA HAYKM W TCXHUKU B
HWHOA3BIYHBIX CTpAaHAX U B Poccun B oOnactu

dbapmanuu

CDOpMI/IpOBaHI/Ie YMCHHUA Y4YaCTBOBAThb B JUCKYCCUH
o O6H.[CHay11HLIM " Y3KOCIICHHUAJIBbHBIM BOIIPOCAM;

Auckyccns BBICKa3bIBaTh U OTCTaMBaTh COOCTBEHHYIO TOYKY
3peHUsl Ha THOCTPAHHOM SI3BIKE.
@opMUpOBaHNE YMEHUSI CTPOUTH JIOTHYECKH CBOIO
AprymeHranus pMHP ™ P

APTYMCHTALIUIO HA HHOCTPAHHOM A3BIKC
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HpeZ[CTaBJIeHI/Ie HAaYYHbIX U TCXHUYCCKUX
MOHATUI B npodeccnoHanbHO

OPUEHTUPOBAHHOM JTUCKYpCE

dopmMupoBaHHUE CIOCOOHOCTHU MMOHUMAaTh

0COOEHHOCTHU MMpCaACTaBJICHUA HAay4YHBIX u
TEXHUYECKUX IIOHSITHH B HMHOSI3BIYHOM H PYCCKOM
TEKCTE B 00JacTH MHHOBAIIMOHHBIX TEXHOJIOTHI B

MeauIHe, (hapMaleBTHKE U OMOTEXHOJIOTHH

CooOmienne

DOopMHUPOBAHUE YMEHUS CTPOUTh HA MWHOCTPAHHOM

A3BIKE BbICKa3bIBaHUE, cooOuieHne Ha
IPEUIOKEHHYIO TEMY Ha OOIIEHAYYHYIO TEMATHKY B
00J71aCTH UHHOBALIMOHHBIX TEXHOJIOTUN B MEAUIINHE,

dbapmareBTUKe U OMOTEXHOJIOTHH

Jlornka Hay4YHOTO M3JI0KEHUS

dopmMupoBaHHe YMEHHUS MOHUMAaTh
MParMaTH4YeCKyl0 YCTAHOBKY TEKCTa M MOTHBBI,
OIIPENEIAIOINE €r0 COAEPKAHNE U KOMIIO3UIIUIO

HHOSA3BIYHOT'O HAYYHOT'O TCKCTA.

PedepupoBanue Texcta

@OopMHUpPOBaHHE YMEHUS BBIWICHATh KIIFOUEBBIE
OTpE3KU nepenaBas  TOJYYECHHYIO
WHPOPMAIINIO C 33J]aHHOW CTENEHBIO CBEPHYTOCTH B
dopme pedepara u pedepara-0630pa.

TEKCTa,

I'maBHas MBICITE U ABTOPCKOEC OTHOLICHUC

®opMupoBaHUE YMEHHSI TOHUMATh TJIaBHYIO MBICITh
TEKCTa, MPOCIECKUBATh Pa3BEPTHIBAHHUE TEMBI,
pacKpbIBasi aBTOPCKOE OTHOIIEHHUE K TEME TeKCTa

dopMupoBaHUe YMEHHUSI PE3IOMUPOBATH
MHOSI3BIYHBIM TEKCT B O0JAacTH WHHOBAIIMOHHBIX

Pedepar TEXHOJIOTMH W HAHOTEXHOJIOTHMH B MEIHIIHMHE,
dapmareBTUKe U OMOTEXHOJIOTHUH, BBIpaKasi CBOE
OTHOIIICHHE K COJICP>)KAHUIO TEKCTa.
dopMupoBaHHE YMEHHS JeiaaTh 0030p, wH3iaras
O630p JOCTYDKCHHS/TEHICHIIMA ~ pa3BUTHsI B 00JacTH

WHHOBAIMOHHBIX TEXHOJIOTHH B MEMIIMHE,
dbapmareBTUKe U OMOTEXHOJOTHH

JlenoBas OGecena

dopmupoBaHrEe YMEHHS y4acTBOBATh B Oecene
po(heccuoHaTbHOT0/HAyYHOT O/TTPOU3BOACTBEHHOTO
Xapakrepa
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HaumeHoBaHNe JUCHUILINHBI

HNHcTpyMeHTANILHBIE M XUMUYECKHE METOIbI B
aHaJIHM3e OUOJIOTHYECKN AKTHUBHBIX COCIMHCHUN U
HAHOO0LEKTOB

O0BEM TUCIUTIIUHBI 33E (108 4ac.)
COJAEPKAHUME JUCHUIIJINHBI
Pa3zgesnl Tembl
1. Br160op MeTo10B. Buner wmeronmoB, kinaccudurarusa. XUMHYECKHE
Knaccupukanus. Xumudeckue u METOJbI B aHAIM3¢ OHMOJOTMYECKH AaKTHBHBIX

METOIbI

BEUIECTB M HAHOOOBEKTOB.. KpuBbIE TUTpOBaHUS.
Kucnorno- ocHoBHOoe THUTpOoBaHue. KucnorHo-
OCHOBHBIE HWHIMKATOPBL. MeToasl omnpeneneHus

coJiell aMMOHUs. MeTposioruueckue OCHOBBI
AHAITMTHYECKON XUMHUH. Kanwspasiii
anexTpodopes.

2. HCTpyMEHTAIIbHBIE METOIbI

I'paBumerpus. Turpumerpuyeckne MeETOABI, HMX
KJaccuPUKaus.  DJIEKTPOXUMUYECKHE  METOJIbI

aHaIM3a. Knaccuduxarmusi. [ToTenmomerpus,
BOJIbTAMIICPOMETPHA, KYJIOHOMETpPUA,
KOHIYKTOMETPHUSL.

3. CnexkTpockomnus B NudpakpacHas CIIEKTPOMETPHSL.

nH(]ppaKpacHOU 00IacTH.
[IpumeneHnne faHHOTO BUIA
CHEKTPOCKOITHH.

XapakTepucTuueckue mojiochl mnorjonieHus. bUK-
cnekTpockonus. KoppensuroHHbsle TaOIUIbL.
brok-cxema npubopa. [IpobomoaroToBxka.

4 TIpyHIHI TUHAMHYECKOTO
paccesinus ceera (DLS)

YcTpoicTBO npudopa Nanophox.
KpocckoppensiionHasi  CHEKTPOCKONUS.  AHaIU3
pa3MepoB M YCTOWYMBOCTH HAHOYACTHII.
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HaumeHoBaHNe JUCHUILINHBI

BBeneHre B HAHOTEXHOJIOTHIO

O0BbEM OUCLUTUINHBI

33E (108 4ac.)

COJEPKAHME JUCHUIIJINHBI

Pazngennt

Tembl

1. Ucropus pa3BUTUS HAHOTEXHOJIOTUU

Beenenne u Tepmunonorus. OCHOBHBIC STarbl Pa3BUTHUS
HAaHOTEXHOJOTMU. Meroapl TMoJlydeHUsT U aHajIu3a
CBOWCTB HAHOPA3MEPHBIX
CUCTEM U HAHOOOBEKTOB.

2. [IpocTpaHcTBeHHAS
pa3MepHOCTh
HaHOOOBEKTOB

[Ipumepbl HaHOMATEpUAJIOB U HAHOYCTPOICTB.
[Ipumepbl HAHOTEXHOJIOTMUYECKUX IPOLIECCOB:
HaHOIeyaTHasl JUTorpadus, JuTOorpapuuecku
MHAYIIUPOBAaHHAs caMocOopKa.

3. HanokoHCOMMIMpOBaHHKIE
MaTepHabl

HaHnokoMmo3uTHI, HaAHOIIJIEHKH,
KOHCOJIMIUPOBAHHBIE MOPOIIKOBBIE
HaHOMaTepHabl

4. OcoOble CBOWCTBA yIIIepoa,
00yCIIOBIHMBAIOITHE
(hopMupoBaHHE U3 HETO
pa3zHO0Opa3HBIX HAHOCTPYKTYP

OcHoBHBIE (DMBUKO-XUMHYECKHE CBOMCTBA YIjepoa,
yriaepoAHas CBsI3b, TruOpuau3anus. AJUIOTPOIHBIE
dbopmbl  yraepona: rpadur, anmas, kapOuH, rpadeH,
amopbHBIi  yraepon,  (GyIepeHbl,  HAHOTPYOKH.
Crpykrypa ¢yuiepeHOB: TE€OMETpHs, THI CBS3EH,
dbopmyna Dinepa. MeTonpl CHHTE€3a M OYUCTKH
¢bymiepeHoB. OcHOBHbIE (U3UKO-XUMHUYECKHUE CBOMCTBA
¢ymiepenoB. CoenvHeHuss Ha OCHOBE (DyJUIEpEHOB:
bynaepousl, GyIIepuTHI, bynnepuapl,
MHTEPKAJUTUPOBAHHBIE M DHJI03IPANIbHBIE CTPYKTYPBHI.
Obnactu

npUMeHeHUs (yIIePEHOB.

5. YCTpOMCTBO ¥ IPUHIMI  JACHCTBUS
npubopa Nanophox PSS

M3yueHne ycTpoWCTBA M MPUHIIMIIA JICHCTBUS MpUdopa
Nanophox PSS. IlpuoOpereHrne HaBBIKOB pabOTHI Ha
npubope Nanophox PSS. [Ilonmyuenue wu anamus
JICKapCTBEHHBIX

CyOCTaHIIMH, coIepKaluuX HAHOYACTHIIBI, C MIOMOIIBIO
npubopa Nanophox PSS
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HaumeHoBaHNe JUCHUILINHBI

OCHOBBI CTATUCTHKH U NnmporpaMMmHupoBaHnus

O0BbEM OUCLUTUINHBI

4 3E (144 4ac.)

COAEPKAHME JUCHUIIJINHBI

Paznennl

Tembl

N30panHble  BONpPOCHl  TEOpUU
BEPOSITHOCTEMN

1.Teopun BEpOATHOCTEH: YCJIOBHBIE BEPOATHOCTH.
Omnpenenenre ycIoBHOM BEPOSITHOCTH, popMysa MOJHON
BepositHocTH,  ¢opmyna  baiieca.  HeszaBucumocts
COOBITHI.

2. Teopust BeposaTHOcTel: CityyaiiHasi BelIMunHa, QyHKUINS
pacnpenenenus. Matemaruueckoe okuJaHue, JUCIIEPCHs,
KOppEeJsIus, KOoBapualim, UX CBOWCTBA.

3. Teopus BepositHOCcTel: OCHOBHBIE TEOPEMBI TEOPHUU
BeposiTHocTel. HepaBeHcTBO UeOnieBa. 3akoH OOJIBIINX
yncen. LlenTpanbHas npeaenbHas Teopema.

4. Teopus BeposatHocTel: Pacnipenenenus. CtanaapTHbie
JMCKPETHbIE W  HENpEepbIBHbIE paclpeieieHus, HuX
MaTeMaTH4eCKHe OXUAAHUSA, TUCIEepCUU U CBOICTBa
(buHOMHMANBHOE, PaBHOMEpPHOE, HOPMAaJIBHOE,
IyacCOHOBCKOE, IM0Ka3aTeIbHOE, TEOMETPUUYECKOE).

5. Teopus BepostHOcTeil: [lonstne o mnenm Mapkosa.
CranmoHapHOE COCTOSIHHE.

CraTHCTHKA U aHAIN3 JaHHBIX

6. Craructuka W aHaJIM3  JIaHHBIX:  BpIOOpKa,
paBoTo100He.

7. Cratuctuka W a”daym3 gagHeX: OlieHUBaHUE
napamMeTpoB pacmhpeneieHUuN, METOJ] MaKCHMaJIbHOTO
MpaBIOTIOI00HS.

8. Cratuctuka W aHanmuM3 JaHHBIX: JloBepuTENbHBIC
WHTEPBAJIbL.

9. CratucTuka W aHanu3 AaHHBIX: OCHOBHEIEC IMOHSITHS
MalmgHHOTO 00y4eHus. OTJIOXKEHHas BBIOOpKa, €¢
HEIOCTATKHU. Kpocc-Banumanmsi. Leave-one-out.
[TepeoOydeHHOCTB.

10. Craructuka W aHanmu3 JaHHBIX: Kiacrepuzamms.
Anroputm K-Means. OnieHkn KadyecTBa KiiacTepr3aliy.

[IporpammupoBanue u
QJITOPUTMBI

11. IIporpamMmmupoBaHue, aITOPUTMBl U aHAIU3 JAHHBIX.
[IpocTeiiie KOHCTPYKIMU SI3bIKa MPOrPaMMHUPOBAHMUS.
Huxnsl, BeTBieHUs, pekypcus. 12. OCHOBHbIE KOMaH/bI
UNIX.

13. IlporpaMMupoBaHU€e U AITOPUTMBI: ABOMYHBINA MOUCK
U JIepeBbs MOUCKA. X3I-TaOIHIIbI.

14. TIporpammupoBaHue U alropuT™Msl: I'padel, 06x0
rpada B IIUPUHY U B [NIyOHHY.

15. TIporpammupoBanue u aaroputmbl: COpTHPOBKH,
CpeAHss U HauXy/ALIasi CI0’KHOCTh aITOPUTMOB.

16. IIporpammupoBanue u anropuTmsl: Perynsphbie
BBIPAKCHUSI.
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HaumeHoBaHNe JUCHUILINHBI

AKTyaJILHLIe 3agaau COBpeMeHHOﬁ XHUMHH

O0BEM TUCHUIIIMHBI

3 3E (108 uac.)

COAEPKAHME JUCHUIIJINHBI

Paznesnl

Tembl

AKTyanbHbIE
(hapMaIreBTHIECKON XUMUHN

3aga4u

Pa3paboTka JeKapCTBEHHBIX CPEACTB IS
optdanubix 3abosneBanmnii. HoBble pa3paboTku B obiactu
IIPOTHUBOOITYXOJICBBIX IIPCIIApaToOB. HoBrle mnokoJieHHSA

JICUCHUA

MIPOTHBOBUPYCHBIE 51 MPOTUBOOAKTEPUATHHBIX
Ipernaparos.
AxTyanbHbIe BOIIPOCH XuMuieckoii | CoBpeMeHHbIe 3a/1a4u HedTerazoBoi OTpaciu,

MPOMBIIIIICHHOCTH METaJUTypTUUeCKOW TMPOMBIIUICHHOCTH, JIAKOKPACOYHOM
MPOMBIUIEHHOCTH. ONPEeCHEHUE BOIBI.
OdyHnameHTanbHble  3amaun B | KoHCcTpympoBanue MaTepHaioB. MeHneneeBckmit

001aCTH XMMHM U HAHOTEXHOJIOTHHI

cKkpuHUHT. HOBBIE MpencTaBiIEHUS] O CTPYKTYpE MATEPHH..
I'eHeTnyeckre anropuTMbl U1 MHOTOMAapaMeTpUUECKast
ONTUMU3ALIHSL.

AOCOIOTHBIE MaTepHabl u
[UKITHYECKast SKOHOMHUKA

Konnenmus abcomotHbix matepuanoB P.Deitamana. Ee
MPUHIUNAATIBHBIE  orpaHudeHus. Oddexkr Pebunaepa.
Hyxnbl 1 Ham abcomroTHbIe MaTepuaibl. KoHnenus
LHUKJIAYECKOW SKOHOMUKH.

[Ipobmembr  pecypcoB, Oymyiiee
PEIMKINHTA ¥ MUPOBasi THHAMUKA

HoBas crpareruss mnpupoIONOIb30BaHUA. 3aMKHYThIE
IpUPOI0TI0I00HBIEe HUKIBI. OrpaHUYeHUs rI100aTn3aluy 1
COTIEPHUYECTBO B 00JIACTH TEXHOJIOTUH.

Mukpo- W HAHODJIECKTOpPHUKA —
MEepCIeKTUBB U (QyHIaMEHTAJbHbIE
OTpaHUYEHUS

Pa3BuTHe BhIUMCIUTENBbHON TEXHUKH. [lepexon oT MuKpo-
K  HaHOZJEeKTpoHuKe. Kpu3uc  moiynmpoBOIHUKOB.
[lepcrieKTUBBI HTEPHETA BELICH.

HcKycCTBEHHBIH ~ HMHTEIUIEKT U
HaHOTEXHOJIOTHH.  MeMpHUCTODHI,
JAHK-BbIunCneHus, Jpyrue
rapajaurMbl

[IpencraBnenuss o renome. HepemieHHble MnpoOIEeMbl
reHeTuku. [Iporpamma «I'eHOM uenoBekay» u ee BIMSHHUE Ha
pasnuunbie cepsl xu3HeaeareabHocTu. [Ipornos Jlema u
NIEPCIEKTHUBBI aBTOSBOIIOLIUN.

IIpoekt «KoHHekTOM uenoBeka». HelpoHHble ceTH,
IrOpUTMBI pacnio3HaBanus 06pazoB. JJHK Beruncnenmus.
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MeHex:kMeHT B PO ecCHOHAIBHOM eI TeJIbHOCTH

O0BbEM OUCLUTUINHBI

3 3E (108 4ac.)

Kpatkoe conepxanne TUCHUNIIUHBI

Ha3zBanmue pa3aesnoB (Tem)

Kpartkoe coaep:kanue pasaesioB (TeM) JMCUHUILIMHBI:

JUCHHUIIINHBI
Conepxanue nouatus | [loHsiTMe MEHEIHKMEHTa, €ro COACPKAHUE U MECTO B
«MEHEIKMEHT). DYHKIUYU | CUCTEME COLIMaIbHO-PKOHOMMYECKHUX KaTeropHuil.
MCHCI)KMCHTA. OCHOBHI)IG qepTH nu XapaKTepI/ICTI/IKI/I MCHCI)KMCHTA.

XapaKkTepUCTUKN MEHEKEpa U NPEIITPUHUMATEIIS.

OpranuzanoHHO-TIpaBOBbIE (POPMBI
BeJIeHUS OU3HEca

OpranuzaniMoOHHO-TIpaBOBbIE (OPMBI BeJEHUsI Ou3HEca B
P® (cormacuo I'paxmanckomy koaexcy P®). I[lonstue
OpraHu3aliui, €e OCHOBHBIC BHUJbI W TNpu3HaKu. OO0mme
XapaKTEPUCTUKN OpraHu3aiu. BHYTpeHHSsT U BHEITHSA
cpeJia OpraHu3altu.

JKW3HEHHBIN UK OpraHU3aluu.

XapakTepuCTUKa OCHOBHBIX U3MEHEHHM, TPOUCXOIAIINX
B OpPraHM3alliy B XOJ€ €€ )KM3HEHHOTO LIMKJIA, COTJIACHO
mogensim M. Anuzeca u JI.I perinepa.

Miuccust KOMOaHuH.

Muccus KOMITaHHUH. Tuner Muccuu

dbapmareBTUIeCKIX KOMITAaHHH.

MHCCHH.

MoTtuBanusa
YIIPaBJICHHUS.

KaK byHKIMS

XapakTepucTuKa COAEPKATEIbHBIX TEOPUM MOTUBALUH
(A.Macnoy, ®.I'epudepr u ap.).

JIuaepcTBO U pyKOBOJICTBO.

[TonsiTre nuaepcTBa U pykoBoacTBa. CTUIIM yIIpaBIeHHUS.
[TonsiTne YIPaBJICHUYECKUX peleHuit u ux
KJ1accu(UKaIusI.

VYrpaieHue npoeKkTamu.

CxoJicTBa M pa3nuyusi MPOEKTOB U OM3HEC-TIPOIIECCOB.
3auHTEpeCcCOBaHHbIE JIUIIA MPOEKTA U UX (PYHKIUH.
[IpoekTHas komanzaa. [Iponeaypa nocTpoeHUs KOMaH/IbI.
CxeMa ympaBiieHUs TTPOCKTHOW KOMaHIOH (yIpaBJICHHS
MIEPCOHAIIOM).

Crparernyeckuii MEHEKMEHT

MapKeTHHIOBbIe CTpaTerud. MeToIbl MapKETHHTOBBIX
uccienoBanuii. Ananau3 BHennHe cpeapl (STEP — ananu3
nin PEST — ananuz). SWOT — ananus.

OpraHm AITMOHHBIC
MCHCIPKMCHTC

IIPOLECChI B

HenoBoe oOmienne. @DOpMBI  JCIOBOTO  OOIICHMS.
Opranuzanus cobpanuit u nenoBeix Oecen. [lyonuunbie
BbICTyIUIeHUs. OCOOCHHOCTH MeHeKMeHTa Snonuw,
CIHIA, I'epmanuu, IBenumu.

MeHemKMEeHT nepcoHana KanpoBas  momurtuka. [lpunmuner  oOmenus ¢
MEPCOHAIOM.
KonpaukTHOCT B MEHEIKMEHTE Kondnukronorua. Buasl ¥ nOpuyuHbl  KOH(IUKTOB.

Crunu paspemienust koHGaukToB. CTpecc. YmpaBiieHue
cTpeccaMu. MeTo 1l 60pbOBI CO CTPECCOM.

TaiiM-MeHeDKMEHT B JEIATEILHOCTH
IepcoHasa

TaliM-MeHeI)KMEHT B ASATEIbHOCTH nepcoHala.
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HaumeHoBaHNe JUCHUILINHBI

OxpaHa 00beKTOB HHTEJLIEKTYaIbHOM’
COOCTBEHHOCTH

O0BEM OUCLUTUINHBI

3 3E (108 uac.)

COAEPKAHME JUCHUIIJINHBI

Paspnennt Tembl
[IpaBoBbIE OCHOBHI | ['paxxnanckuii konekc Poccuiickoit ®enepannu. Yacts
UHTEJUIeKTyanbHOU coOctBeHHOcTH | V. [lpaBa Ha  pe3ynbTaTbl  MHTEIIEKTYaJIbHOM
(H1C). NEeITEIbHOCTH. OOBEKTHI MHTEJUICKTYaJIbHOMN
COOCTBEHHOCTH.
MexayHapoaHbIe COTJIAIIEHUS IO MexayHapoqHoe  COTPYOHHUYECTBO B 0O0JacTu

OXpaHe MHTEJUIEKTYaJIbHON
COOCTBEHHOCTH.

UHTEJUIEKTyalbHON COOCTBEHHOCTH.

[TarenTHOE TIpaBo.
OOBEKTHI MATEHTHOTO TMpaBa.

[TarentHoe nipaBo. OcHOBHBIE MOJI0XKeHUs. [laTeHTHbBIE
npaBa. OOBeKTH MaTeHTHOTO TMpaBa. M3o0perenue.
[Tone3nas moxens. [lonyuenue nmarenta. [loanepxxanue
JercTBUs naTeHToB. [Ipekpaiienue u BOCCTaHOBIECHUE
neiicTBus narenTa. [IpombliieHHas COOCTBEHHOCTb.

N3obperenne. CocraBneHune 3asiBKA
Ha n3o0peTeHue.

N306perenue. YciaoBus MaTeHTOCIOCOOHOCTH. 3asBKa
Ha mareHT. CoOCTaBlieHWE 3asBKH Ha H300peTeHUe
(oopMmnenue 3asBIEHUS Ha TOJA4Yy, COCTABIICHHE
omnucanusi, GOpPMyIbl, BEIOOp TPOTOTHIIA).

IlatenTHEIC HUCCiICaJ0OBaHUs.

[TatentHbie nuccnenoanus. [lareHTHas wHbOpMaIHs.
[IpoBeneHne mnaTEeHTHOTO IOMCKAa: paboTta ¢ 0a3oi
naHHbIX Pocmarenta. ba3el  maHHBIX 3apyOEKHBIX
NMaTEeHTHBIX BeaoMcTB. OdopmieHue oTyeTa o

IIaTCHTHBIX UCCIICA0BAHUAX.

Oco0OeHHOCTH TTaTEHTOBAHUS B cdepe
HAYKOEMKHUX TEXHOJIOTHH.

OcobenHocT [IATEHTOBAHUS 00BEKTOB
HaHoTexHoJiorun. OcoOEeHHOCTH MMATEHTOBAHUS HOBBIX
COEIUHEHUI. OcobOenHocTH

00BEKTOB

XUMHUYCCKUX
[HaTCHTOBAHMA OMOTEXHOJIOTHH.
Oco0EeHHOCTH ITATEHTOBAHMS B 00J1aCTH (I)apMaI_IeBTI/IKI/I

A MEIUIMHEL

ABTOpCKOE IIPaBo. OOBbeKThI

ABTOPCKOI'O IIpaBa.

CpencrtBa MHIMBHIyalnu3aluud U
npupaBHeHHbIE K HUM PU/I.

JIn1eH3noHHBIN JIOTOBOP Kak
MPaBOBOM HMHCTPYMEHT Ieperadyu
IIpaB Ha UCIOJIb30BAHUE PE3YIbTATOB

HHTCHHCKTyaHLHOf/'I ACATCIIbHOCTH.

[IpaBoBass oxpana ©0a3 pgaHHBIX B Poccuiickoii
denepanuui. I'ocynapcTBennas perucrpanus
nporpamm OBM.

CpencrBa HHAMBUAYAIN3ALMKA U IPUPABHEHHBIE K HUM
pe3yabTaThl MHTEIIEKTyaIbHOU JIeATEIbHOCTH.
ToBapublii 3Hak. By (popMbl) TOBapHBIX 3HAKOB.
JInueH3noHHsle JIOTOBODA. Knaccugukamus.
Odopmienue. Horosop 00 OTUYXJICHUHU

UCKIIIOUMTENbHOTO TpaBa. [Ipomaxa-zakymnka
JINLIEH3UN.
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HammenoBanme JAUCHUITIIMHBI

OcHoBBI (hpapManeBTHYECKOH TEeXHOJIOTUH U
HAHOTEXHOJIOTUH

OO0BEM TUCIIUILIINHBI

4 3E (144 ygac.)

COAEPKAHME JUCHUIIJINHBI

Pa3zgennt

Tembl

Beenmenne B (papmareBTHUECKYIO

TCXHOJIOT'HUIO.

@dapmarieBTUUECKass TEXHOJOrus Kak Hayka. Llenu u
3anaud. OCHOBHbIE NIOHATUSA U TepMHUHbIL. HopmaTuBHas
6aza.  OCHOBBI  MPOM3BOJACTBA  JIEKAPCTBEHHBIX
[IPEenapaToB B YCIOBUSAX XUMHUKO-(apMaleBTHUYECKOTO
npousBoJcTBa. buodapmanus kak HampaBieHue B
bapmareBTUIeCKOu TEXHOJIOTHUH. [TonsTne
TEpaneBTUUECKON HEIKBUBAJIEHTHOCTH JIEKapCTBEHHBIX
CPENCTB. HampaBnenns onoapmaleBTHUECKUX
HCCIIEN0BaHNN

Knaccudukanun
dhopwm.

JICKAPCTBCHHBIX

Knaccuduxkamus mo arperaTHoMy COCTOSHHUIO U MYTSAM
BBeAeHUS. (OcoOble TpeOOBaHHUS K JIEKAPCTBEHHBIM
dopMaM Ui BHTEPAIbHOIO U  HapEeHTEPAIHHOIO
BBeneHus. Kiaccudukanus nekapcTBeHHBIX (HOpM Kak
JMCIIEPCUOHHBIX CHCTEM.

BcrnomorarenbHbIe BelecTBa U UX
WCIIOJIb30BaHUE B (hapMaIiuu.

KommnoneHThI JIEKapCTBEHHOM (hopMmBLL
BcriomorarenbHbIe BEIIlECTBA. Bnusaue
BCIIOMOTATEJIbHBIX BEUIECTB Ha OHOJOCTYNIHOCTh U
CTaOWJIBHOCTh JIEKapCTBEHHBIX (opM. TpeboBaHus,
IpenbsIBIseMble K BCIHOMOTAaTENbHBIM  BEIIECTBAM.
Knaccudukaius 1 HoMeHKIaTypa.

JlexapcTBEHHbIE hopmbl c
YIPYTrOBSI3KOIUIACTUYHOU Cpesion

Ma3zu. OCHOBHBIE KOMIIOHEHTHI Ma3eid. Ma3eBble OCHOBBI
(BoaHbBIC M HEBOAHBIC). TpeOoBaHUs, MPEIbABIIEMbIC K
mazsiMm.  Cymmosutopun.  OCHOBHBIE — KOMIIOHEHTBI
CYIIIO3UTOPUIA OCHOBBI. [TpomsinieHHOE
npou3BoACTBO. OCHOBHBIE MPUHIIUIIBI U allapaTtypa.
KonTponp kadecTBa. YmakoBKa, TPaHCIOPTUPOBKA U
XpaHEHHe.

TepaHeBTI/I‘ICCKI/Ie adpPO30JIM.

Onpenenenue M NPUMEHEHHE  TEPareBTHUECKUX
a’po3oJIei. Ou3UKO-XUMUYECKUE CBOICTBA,
CTaOMIIBHOCTD a’pO30JIEH. OcobenHocTH

pacrpeniefieHusl a’po30Jied B  JIBIXaTEJIBHBIX IYTAX.
Tuns! pacneuureneit. OOopynoBanue s

MIPOU3BO/ICTBA HaHOTIOPOIIIKOB. OcobenHoctu
IPOMU3BO/ICTBA.
DKCTpaKIMOHHbIE JIEKapCTBEHHbIE | DKCTparupoBaHUE PacCTUTENBHOTO, ’KUBOTHOTO,

npenaparsl. HacToiiku. DKCTpakThI.

MHUKPOOHOJIOTHYECKOTO ChIPbS M KYJIbTYpPbl TKaHEH.
[ToaroToBka ChIpbs AJ1s SKCTparupoBanus. TpedoBaHMs,
IpeabsBIsieMble K DKCTParcHTy. Cnoco6b1
JKCTparupoBaHus.  BblieneHne  MHIUBUAYaIbHBIX
OMOJIOTHYECKH aKTUBHBIX COCJIJMHEHUH 1 BKIIOUEHHE UX
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B JICKQPCTBEHHBIC (DOPMBI C HAIIPABJIICHHOMW JOCTABKOM.
Knaccudukanus, monydeHHne ©  CTaHIAPTU3ALUS
HACTOEK, KHUJKUX, CYXHX IKCTPAKTOB.

NHbekmonHsbIe nexapcTBeHHble | OnpeneneHue, XapaKTEPUCTHKA u CBOMCTBA

npenaparsl. WHBEKIIMOHHBIX  npenaparoB.  [IpomsBoactBo
KOHTpPOJIb KauecTBa. TpeOoBaHUS K MHBEKLIHUOHHBIM
JIEKapCTBEHHBIM popmMam. XpaHEHHE.

XKunkue nexkapcrBeHHeie  Qopmebl. | OmpeneneHne, XapaKTepucTHKa W OOIIHe CBOMCTBA.

CycneHs3uu U 3MyJIbCUU.

ArperatuBHasi, = KUHETHYECKas, KOHJEHCALMOHHAs
YCTOMYHBOCTS, XapaKTepU3yIoIne ¢$uzuKo-
XMUMHUYECKYIO CTAOMJIBHOCTh CYCIIEH3UN U AMYJIbCUH KaK

TFEeTEPOre€HHBbIX CUCTEM. @akKTOpbl, BIMAIOLNIME Ha
OMOAOCTYITHOCTb JIEKapCTBEHHBIX  BELIECTB B
CYCIIEH3UAX 51 OMYJIbCUSIX. TpeboBanus,

MNPpEABABIACMBIC K CYCIICH3UAM WU OMYJIbCHUAM. MGTOJII)I
IMOJIYYCHHA U OLICHKA Ka4€CTBA.

TBepasie nexapcTtBeHHble  Qopwmbl. | Tadmerku. OnpeneneHue. XapakTepucTuka. Bumbr u
JlexapCTBEHHBIN hopmbI c | HoMeknatypa Tabnerok. Teopermueckue OCHOBBI
MOHI/I(bI/IHI/IpOBaHHBIM Ta6HeTI/IpOBaHI/I$[. CTa}II/H/I TEXHOJIOTHYECCKOTO ITpouecca.
BBICBOGOsK IeHIeM. HaroTexrosorun B | AlNaparypa. TexHonornyeckue CBOJICTBA
CO3J@HWM TBEPABIX JIEKAPCTBEHHbIx | TAONETHPYEMBIX  Marepuaios.  OreHKa — KadyecTBa
bopm c MOTHUIHPOBAHHBIM TabJIETOK. Hcnonb3oBanue CaHMPYIOIINX
BBICBOGOK ICHUEM. HAaHOTBEPJOMEPOB U  AHAIUTUKO-TEXHOJOTUYECKHIM
komiiekc ACM NTI Spectra B u3ydeHUr MOBEPXHOCTH
tabnetok. Kancynsl, miacteipu ¢ MOAM(UIMPOBAHHBIM
BBICBOOOKICHUEM. [Ipumenenue, oco0eHHOCTH
KOHCTPYKIIMM U CBOMCTBA JIEKAPCTBEHHBIX (OPM C
MOIU(GUIIMPOBAHHBIM BBICBOOOKICHHEM.
JoctrxeHus (dapmaneBTrueckoi | JlekapcTBeHHbIE (POPMBI U3 MUKPOKANCYI. JIMIOCOMBI.
TEXHOJIOTMM II0 CO3JAHUI0 HOBBIX | | paHCIIOPTHBIE JIEKapCTBEHHbIE CUCTEMBI.
JIeKapCTBEHHBIX dopm ¢ | IIponekapcTna. DU3NKO-XUMHYSCKHE CBOMCTBaA
UCIONB30BAHMEM  HAaHOTexHosoruii. | PapMaKkoJOruuecky 3HaYMMbIX HAaHOYACTHUI. AJpecHas

AI[peCHaﬂ A0CTaBKa JICKAPCTBCHHBIX
CpCAacCTB.

JOCTaBKa JieKapcTB ¢ momomsio  Stealth-nmumocom.
HanpasnenHuslil TpancrnopT Ouoaerpagupyrommux
MOJIMMEPHBIX ~ HaHouacTHll. BogopactBopumbie
KOJUIOMIHBIE POPMBI «aPECHBIX» HAHOYACTHII.

Hanouactuiisl "
HaHOCTPYKTYPUPOBAHHbIE MaTepHalbl
B OMOMEIUIIMHCKUX HCCIEA0BAHUAX U
bapmanmu. AnpecHas JocTaBKa
JIEKapCTBEHHBIX CPEICTB.

CBs3b CTPYKTYPhl HAHOYACTHUI[ C UX OHOJOTHYECKUMH
s¢dexramu in Vivo u in vitro. O6I1He 3aKOHOMEPHOCTH
u 0Cc00EHHOCTH (hapMaKOKHHETHKH u
(papMaKoMHAMUKA HAHOYACTHUI], OTpPEIeIeMble HX
pasMepamu. YacTHbie clryJyan YCIEIITHOTO
(apMaKkoJIOTHYEeCKOT0  TMPUMEHCHHS  HAHOYACTHIIL.
[TpumeneHue HAHOYACTHII B METUIINHE.
HaHonpoBoJIOKH, yriiepoaHble TPYOOKH, KBAHTOBBIE
TOYKH, QyJUIEPEH-COAEPIKAIIHE JTUTAH/IbI, TCHAPHUMEDHI.
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HaumeHoBaHNe JUCHUILINHBI

buoxumunyeckue TEXHOJOTHH MNOJIYYCHHUA

BAC

OO0BEM TUCIIUILIIUHBI

4 3E (144 ygac.)

COAEPKAHME JUCHUIIJINHBI

Paznesnt Tembl
CoBpemeHHass OMOTEXHOJIOTHUA B co3laHUM M | ONBIT  MEpPeloBbIX  OTEUECTBEHHBIX U
IIPOM3BOJICTBE  OWOJIOTMYECKHM  aKTUBHBIX | 3apYO€KHBIX  OpraHm3alii B 00JacTH
COEJIMHEHU N OMOTEXHOJIOIMYECKOTO IIPOU3BOJCTBA U

TexHosoruii nonyuenus bAC.

CoBpemennblie 3a1aun onotexHosoruu bAC.
Mertononoruss Hay4dyHBIX HCCICIOBAaHUNA B
005acTH OMOTEXHOJIOTHH.

[Tonsatue o 6MO0OBEKTAX-IPOAYIIEHTAX
(MUKpoOpraHu3Max), UCIOJIb3yEMbIX B
MIPOU3BO/JICTBE JIEKAPCTBEHHBIX CPEJICTB.

Knaccudukanus wmukpoopranuzmMoB. OOMeH
BEUIECTB M MHTAaHWE MHUKPOOPraHU3MOB.
MeTtabonu3M MHUKPOOHOW KJIETKH, MPUHIIUIIBI
€ro peryiupoBaHus.

Metonpl  KylIbTHUBUPOBAHUS  OHMOOOBEKTOB-
MIPOAYLIEHTOB (MUKpPOOPTraHU3MOB) npu
MIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEJCTB.

MeTtobl KyJbTUBUPOBAHMSI TOBEPXHOCTHBIE U
IITyOUHHBIE.

OcHoBHBIE STaIbI (cTagun)
OMOTEXHOJIOTHYECKOTO TIPOM3BOJICTBA
JICKApCTBEHHBIX CPECTB

O6mme monoxxkenus. IlpomeccyanpHast cxema
MIPOU3BOJICTBEHHOTO  OMOTEXHOJIOTMYECKOTO
mpouecca. Aspanusi U TepeMelIUBaHuE TpU
dbepmeHTaIuu. [TenooOpazoBanue "
Henoramenue. [lapamerpsl u  cnocoObl
KOHTPOJIS (bepMeHTEPOB. AcenTuka
OMOTEXHOJIOTMYECKOT0 MPOU3BO/ICTBA.

BBII[GJ'IGHI/IG LHCJICBLIX ITPOJAYKTOB
OMOTEXHOJIOTHYECKOTO IMpONU3BOZCTBA,
HCII0JIB3YEMBIX B IIPOU3BOJACTBE
JICKaApCTBCHHLIX CPCACTB.

Beinenenue OuomnpenapaTtoB IMEpBOW TPYIIIEI
(MHAKTUBUpPOBAaHHAas ~ OWOMacca),  BTOPOM
rpynnsl  (IPOAYKTHl MeTaboau3Ma), TpEeThei
rpymmsl (pernapaTthl Ha OCHOBE
KHU3HECTIOCOOHBIX MUKPOOPTaHH3MOB).

CoBeplieHCTBOBaHKHE OMO0OBEKTOB-
MPOJYIICHTOB, UCIOJIb3yEMBIX B IIPOU3BOICTBE
JICKApCTBEHHBIX CPECTB, JUATHOCTHYECKHUX U
pOo(UITAKTUYCCKUX MIPEIapaToB METOIaMHU
MyTareHe3a u CEJICKIIHH.

CeJ'ICKI_II/IH MHUKPOOPIraHHU3MOB. MyTareHe3 u

MCTOAbI BBIACIICHUSA MYTAHTOB: KJIOHOBBIC
KYJIbTYPHI, THIIbI MYTaHHﬁ, PEBCPCUHA
MYTaHTOB, MYTOCHUHTC3, 6JIOK'MYT3.HTBI,
MYTOCHHTOHBI.

HpO(bHHaKTHqCCKHC U JTUAarHOCTUYCCKUC
cpeacTBa OMOTEXHOJIOTHYECKOTO
IIPpOU3BOJICTBA

MMMYHOOHOTEXHOJIOTHYECKUE Cpe/CTBa,
UMMYHOIUarHOCTUKYMbI, UMMOOHIIU30BaHHBIC
bepMeHThI

P33pa6OTKI/I OMOTEXHOJIOTHYSCKOTO
IMPOU3BOJACTBA JICKAPCTBCHHBIX CPCACTB

IIpounssoacTso
6akTepuodaros.
IIPOU3BOICTBO
buorexnonorunyeckoe
BUTaMUHOB.  I[IpousBoncTso
IIPEnaparos.

BaKI[UH. IIpousBoacTeo
buotexHonorundyeckoe
AHTHOHMOTHKOB.
MIPOU3BOJCTBO
(bepMeHTHBIX
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HaumeHoBaHNe JUCHUILINHBI

HaHoTexHO0J0ruM B MeAUIMHE

O0BbEM OUCLUTUINHBI

3 3E (108 4ac.)

COJAEPKAHME JUCHUIIJINHBI

Pa3zgennt

Tembl

HanorexHoysoruu B OHOJIOTHH U MCIUIIMHC:
COBPEMECHHOC COCTOAHUE BOIIPOCa

BBGI[GHI/IC B HAHOTEXHOJIOTHI0. O3HAKOMJICHHE
MarucTpoB C OCHOBHBIMHU IIOHATHUAMU,
3ala4yaMi, TCPMHUHAMU U 3HAYCHUCM IIPCAMCTA
HaHOTCXHOJIOTHH. HpI/IMCHCHI/Ie
HaAaHOTCXHOJIOTMM B MCIHUIIMHEC H OHoJIOTHH:
COBPEMCHHOC COCTOSAHUC BOITPOCA.

Hanouwactuisr B OMOMEIUIIMHCKUX

HUCCICIOBAaHUAX U MGI[I/IIII/IHCKOI\/JI IMPAaKTHUKE.

Hanomarepuanbl MeIUIIMHCKOTO Ha3HAYCHHS.
OcoOeHHOCTH YHUKaIbHBIX (U3UYECKUX U
XUMHAYECKHX CBOWCTB HAHOMATEPHAJIOB.

HanoyctpolicTBa MEIUIIMHCKOTO HA3HAYCHUS

HanoycrtpoiicTBa MEIUIIMHCKOTO Ha3HA4YCHUS.
Muxkpopo6oTsl, HaHOpoOOTHI. Mcnonp3oBaHue

B MeIUIINHE MHOTO(YHKINOHAIbHBIX
HaHOYCTPOMCTB. buomennumnHCckne
HAHOTEXHOJIOTUH. Opranu3zanus
OMOJIOTUYECKUX CHCTEM.
HanobuoTexnosoruu B naboparopHoit | HanoOuouumsL. HanoTtexnomornn B
JIMAarHOCTHKE LIUTOT €HETHKE. JluarHoctTuueckue  TecT-
cucreMbl. HanHoOMO 1aTUnKH.
TpancnoptupoBka M HampaBieHHas AocTaBka | lMcmosib3oBaHue HaHOTEXHOJIOTUH s

JIEKapCTBEHHBIX CPE/ICTB

TPAHCTIOPTUPOBKU U HANpPaBICHHON JOCTaBKH
JIEKapCTBEHHBIX MTPErapaToB.

[Ipumenenue HAHOTEXHOJIOTUHI u | Hanorexnonoruu B KapAUOJIOTUH.
HAaHOMATEepPHAIOB B OTHENBbHBIX oOmnactsax | Hanorexnonoruu B SHIOKPUHOJIOTHH.
MEIUIHBI HaHnoTexHonoruu B OHKOJIOTUH, T€MATOJIOTUU U
TpaHC(y3UOIOTUH. Hanorexnonoruu B
Tepanuu 3a00JIeBaHUN JbIXaTEIbHON CUCTEMBI.
Bormpocsr 0e301macHOCTH npuMeHeHus | HaHoTokcukonoruueckas oTpacib

HAaHOMAaTEepPUAJIOB M  HAHOTEXHOJIOTHM
MEIULHE

B

uccnenoBanuii. M3ydenue 0e3onacHOCTH
HaHOMAaTepHaJioB. V3ydeHrne NOTeHIIMATbHBIX
PHUCKOB U TOOOYHBIX 3((HEKTOB, CONMPSKEHHBIX
C MCIIOJIb30BaHHEM HAaHOMATEPHAJIOB B
KJIMHUYECKYIO MEITUIIHY.
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HaumeHoBaHNe JUCHUILINHBI

DU3NK0-XUMHYECKHE METOIbl AHAJIH3A

O0BbEM OUCLUTUINHBI

3 3E (108 4ac.)

COJAEPKAHME JUCHUIIJINHBI

Pa3zgenn:

Tembl

Knaccugukanus MeTo10B aHanm3a:
XUMHNUYCCKHUE METOABI aHaJIN34a,
HHCTPYMCHTAJIbHBIC MECTObI aHAJIn3a,
OMOJIOTHYECKUE METO/IbI aHAJIH3A.

Ilenu, 3aJ1auu u OCHOBHBIE TOHSITUS
aHaJIuTH4YecKoW xumuu. Bpibop Merona ananmsa.
Knaccugukamuss MeTo10B aHATUTHYECKOW XMMHH.
I'paBumerpus. TuTpumeTpuueckue METOABI, HX
knaccuukanus. Kpusbeie tutpoBanus. KucnotHo-
OCHOBHOE€  TuTpoBaHue.  KucCI0THO-OCHOBHBIE
WHIAKATOpbl. MeTOoNbl  ONpeNeneHusl  CoJieh
aMMOHHSL. MeTtponoruueckue OCHOBBI
AHAJIMTHYECKOHN XUMHUH. Kanwspasiii
anekTpodope3.  DIEKTPOXUMHUYECKHE  METOJIbI
aHanmza. Knaccudukanus.  [loTeHuunomerpus,
BOJIbTAMIIEPOMETPHS, KYJIOHOMETpHS,
KOHIYKTOMETPHSI.

AHanutndeckuit curnai. [Ipenen
oOHapyxeHus. Bunel u popmsl 3anucu
AQHAJIUTUYECKOTO CUTHAIA.

Bun ananuTHYecKOro CHUrHajga - HHTETPAJIbHBIN,
g depeHnnaIbHbli, COOTHOLIEHUE CUTHA © LIYM,
nugposas, aHajororas Qopma 3amUCH CHTHala,
CIOCOOBl  HCIIOJIb30BAHUS ~ KOMITBIOTEPOB B
MHCTPYMECHTAIIBHBIX METOJaX aHAJIN3a.

CriekTpanbHble METO/IbI aHAIN3A.
XapakTep B3aUMOJICUCTBUS
AIIEKTPOMArHUTHOTO U3JIyUYEHUS C
BEIIECTBOM, 0030p pa3IuYHbIX BUIOB
CIEKTPAJIBLHOTO aHaIN3a.

CrnekTpoMeTprU4YeCcKre METO/Ibl aHaIn3a. ATOMHas
CIIEKTPOMETPHUSA. ATOMHO-3MUCCUOHHBIA aHAIIM3.
PentrenoBckas CIIEKTPOMETPHSL. ATOMHO-
SMUCCHOHHAs (OTOMETpUsl IJIaMEeHH. ATOMHO-
a0COpOIMOHHBIN MeTON. ATOMHO-aOCOpOIMOHHAs

cnekTpodoTomeTpus. [Tonsitue 0
paliOMETPUYECKUX METO/IaX.
CriekTpockonusi B yIbTpaproIeTOBON U MounekynspHas CHEKTPOMETPHSL.
BuAUMOM obnactsax. [Ipumenenue nanHoro | CnekrpodoTtomerpuueckuii  aHanus.  [Ipuemsr
BH/JIA CIIEKTPOCKOTIHH. CHEKTPO(POTOMETPHH. [TorpemHocTu B
CHEKTPO(POTOMETPHH. [Tpuembl

CHEKTPOPOTOMETPUYECKOTO aHajm3a. biok-cxema
npudopos. [IpobonoaroroBka.

CDJ'IyOpeCI_ICHTHaH CIICKTPOCKOIIHA.
HpI/IMeHCHI/IC JaHHOI'O BuJa
CIICKTPOCKOIINH.

dnyopumerpudeckuii ananus. dDiryopecueHuus U
dochopecuennms.  [Ipumenenue B aHamm3e
OMOJIOrMYecKy aKTUBHBIX COeTUHEHM. biok-cxema
npubopa, [Ipobomoaroroska.

Crnekrpockonust AIMP. OcHoBBI MeTO1a.
[IpumeHeHne B aHaIM3€ OPraHNYECKUX
COEIMHEHUH.

CnexTpoMeTpHst SAePHOTO MarHUTHOTO PE30HAHCA.
XWUMHYECKUH CIIBUT, KOHCTaHTHI CIHH-CIIMHOBOTO
B3aUMOJICHCTBHS, UHTETpaJIbHAsl HHTEHCUBHOCTD
CHUTHaJA. briox - cxema puOOpOB.
[Tpo6onoaroToBKa.
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IIpumenenue cnexkrpockonuu SIMP.
OCOOGEHHOCTH CIIEKTPOCKOIIMH Ha spax
yraepoaa 13C.

OCOOEHHOCTH CIIEKTPOCKOIMU Ha sApax yriepojaa
13C.
biok - cxema npubopos. [IpobonoaroToska.

Macc-CcreKTpoMeTpUYECKUEe METObI [IpoGnema BbIOOpA MeToJa aHanIu3a.
3JIEMEHTHOrO aHaym3a. [I[pumeHenue B KonnenrtpupoBanue. I[lonsitue 00  aHanmze
aHaAJIM3€ OPraHUYECKUX COCIMHECHUMN. BBICOKOYMCTBIX BEILIECTB. Macc-
CIIEKTPOMETPUYECKME  METOJbl  DJIEMEHTHOI'O
aHaJIM3a PYHKIMOHAIBHBIX MaTEPHAJIOB.
XHUPONTHYECKUE METOAbI AHAIIU3A. Crepuonsomepusi coeauHenuit. Ilomspumerpusi.
Jlucniepcust ONITHYECKOrO BpalleHus, Jucniepcusi  ONTHYECKOrO BpaIEHUs, KPYroBOU
KPYTOBOW JTUXPOU3M. muxpousMm. IIpumenenme MeronoB. Texnuka

uzmepenus. [Ipubopsl.

Xpomarorpadusi. OCHOBBI METO/IA.
Knaccudukanus xpomarorpapuieckux
METO/IOB aHAJIN3A.

Knaccugukanus xpomarorpaduyeckux MeTOJIOB.
XpomaTorpamma u Xpomartorpaduyeckue
napameTrpsl. O011as Teopust XpoMaTorpapuueckoro
pasaenenusa. Teopuss TEOPETHUUECKUX TapesioK.
Kanmsipasie cuibl. [IpuHyIuTeIbHOE IBIKEHHE.

I"azoBas xpomarorpadusi.
l"azoxxuakocTHast xpomaTorpadus.
Kunkxoctras xpomatorpadus. BOXKX.
OCHOBBI METOIOB.

VYcrpoiictBo razoBoro xpomarorpada. [azer —
HOCUTEeNW. bBIOK BBOJAa W WCHApeHHs MPOOEHI.
Xpomartorpaduueckue KoJIOHKH. HermoaBrkHbIe
xkugkue asel. Jlerexkropsl. HemoapmkHbIe )KUAKHE
¢da3pl. KauecTBEeHHBIN W KOJWYECTBEHHBIN aHAIU3.
brnok-cxema mpubopa. [Ipobonoarorosxka.

OcHOBBI HOHOOOMEHHOM XpoMartorpadum,
AKCKITIO3MOHHON XpoMartorpadum,
auHHOU XpoMaTtorpadum.

KoncranTsl HOHOOOMEHHOTO PaBHOBECHSI.
Henonswxueie skuakue ¢$azel.  [IpuMenenue
JAHHBIX BHJIOB XpoMaTorpadum.
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HammenoBanme JAUCHUITIIMHBI

KOMI[LIOTepHLIe TEXHOJOI'MHA B HAYYHBIX
HCCJICI0BAHUAX

O0BbEM OUCLUTUINHBI

2 3E (72 gac.)

COAEPKAHME JUCHUIIJINHBI

Pazaesnt Tembl
Paszpen 1. Nndpopmanmonnsie | Tema 1.1, KommbrorepHpele W WHGOpPMAIMOHHBIE
TEXHOJIOTUU KaK MHCTPYMEHT HayUHBIX | TEXHOJIOTHH B Hay4YHBIX UCCIIEJOBaHUSIX.
UCCIIEIOBAaHUMN [IpeumymiecTBa  HMCNOJB30BAaHUSI  KOMIIBIOTEPHBIX

TeXHOJIOrui. [[puMeHeHrne KOMIIBIOTEPHBIX TEXHOJIOTUI
Ha OCHOBHBIX 3TaIlaxX HAyYHOTO UCCIEA0BaHUS.

Paznmen 2. IlpencraBnenne HaydHOU
uHpopmanuu

2.1.

CTaTUCTUKHU B HAYYHBIX HCCICAOBAHUAX. ITonsTHe

Tema [IpumeHeHne METOJOB  MNPUKIATHON
HYJIEBOU TMITOTE3BI.
Odopmnenue pe3ynbTaToB

METOIUYECKON paboOTHI.

HaydyHOW ©  y4eOHo-

Excel, Statistica, Power
Point. O6paboTka 1 BU3yaau3alysi HaydHbIX JaHHBIX.

PaGora ¢ mporpammamu

Ormmcanne METOJaMU CTATUCTUKU C IPUMCHCHUCM
nporpamm Excel wu Statistica cBoux MatepuanoB

HICCIIEIOBAaHUI.

Pazgen 3. WudopmanmoHHbIC
TEXHOJIOTUU B 00pa30BaHHH.
bazoBrie MeTOOBI
ananu3a B cpene Excel. MaTepHeT kak
UHCTPYMEHT METOINYECKOM

CTaTUCTHYCCKOT'O

MOJIEPXKKH YIeOHOTO mpoIecca

Tema 3.1. Matepuan coOCTBEHHBIX HAOJIOJACHHN M HX
aHanmu3 B cpene Excel ¢ mpumenennem 6a30BBIX METOIOB
CTAaTUCTHKH.

Pa6ota B cpene Excel. Co3manme cxeM u aumarpamm c
MOMOIIBI0 MHCTpyMeHTa SMmartArt m mnpeseHTanuii B
Power Point.

Pazgen 4. Cucrema KOMIBIOTEPHOM
anreopsl Maple B Hay4YHBIX
HUCCIIENOBAHUAX

Tema 4.1. TIporpammusiii maker Maple. Bo3moxHOCTH.
3anuch MareMatudyeckux Gopmyin. 3agauu, pemnacMbie B
HAy4YHBIX MCCIICAOBAHUSIX.

Pasnen 5. buomerpuss kak Hayka:

UCTOPHS, 1eIH, METO/IBI.
HNudopmarnus, uH(bOpPMaIMOHHBIS
CHCTEMBI, UH(POPMAIIOHHBIE
TEXHOJIOTUU

Tema 5.1. buomerpus kak Hayka: UCTOpHs, LEJH,
METO/IBI.

CereBble THPOPMALIMOHHBIE TEXHOJIOTUU U MIHTEpHET.
3ayeM HaM HyXHa OMOMETpHUS U YTO AaeT paboTa B
HHurepHere.

TexHonorust mnoucka HuHOpMaAIMM B
OO0pasoBaresbHble U HAYyUYHbIE PECYPCHI.
HHurepHera.

Pabora B MHTepHeTe ¢ Leibio MOMCKa MOcoOuil 1o

OMOMETpUM U TPOTPAMM CTaTUCTHUYECKOW 0O0paboTKU
JTAHHBIX.

WHurepHere.

Paznen 6. Onmcanue u cpaBHEHUE
BBHIOOPOK, OIIEHKAa JOCTOBEPHOCTH
CTAaTUCTUYECKUX ITOKa3aTeIei

Tema 6.1. Tunbl BBIOOPOK M UX OMUCAHUE METOJAMU
CTaTUCTHUKH.
Tunsl pacnpenenenuii. CTaTUCTUYECKUE TMOKA3ATENH,
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OIIMCBIBAIOLIME BBIOOPKHU c HOPMAaJIbHBIM
pacmpeaeiIeHueEM.
[IpoBenenue rpynnupoBku JaHHbIX. IlocTpoeHune

BAPUALIMOHHBIX PSAJOB U KPHUBBIX, OIHUCHIBAIOIIUX
pacnpenenenue. PacyeT cTaTUCTUYECKUX MOKa3aTeIei.
OuneHka MNPUHAAICKHOCTH BapUaHT K  JaHHOMU
reHepaJIbHOU

COBOKYITHOCTH.
[locTpoeHnne BapuallMOHHBIX  KPUBBIX, YaCTOTHBIX

tabmuil. Pacyer craTMCTHUECKHMX IToKasareineil Ha
KaJIBKYJISITOpE U ¢ mpruMeHeHnem Excel.

Paznen 7. NudopmannonHsie
TEXHOJIOTHH KaK HHCTPYMEHT HaydHBIX
HCCIEeN0BaHUN

Tema 7.1. AHanu3 [NaHHBIX, UMEKOIINX HOPMAJILHOE
pacripeiefieHie W TMPUMEHEHHE TapaMeTPUUeCKUX
METOJIOB CTATUCTHKH.

MerTo1pl aHaNM3a U CpaBHEHUS BHIOOPOK C HOPMAJIbHBIM
pacrpeienieHueM.
AHanu3 NpuUMepoB C JaHHBIMU, UMEIOIIMMH Pa3HBIH

TUT pacrpeselieHus. AHAJIN3 THITA PACIPEICIICHUS 110

MaTrepuasaMm COOCTBEHHBIX HCCIICIOBAHUI

Pacuetsr k03(pPUIIMEHTOB KOpPpEISAIUU, PETPECCHH,

BBISIBJICHHE BIIMAHUS (DAaKTOPOB, CPaBHEHHE BHIOOPOK C
npuMeHeHuem kpurepueB @umepa u CTbroJeHTa

Pazgen 8. IlpencraBnenue HaydHOM
nHpopMmaruu

Tema 8.1. Br16opku c HEHOPMaJIbHBIM
pacmpenenenueM. Hemapamerpudeckne KpUTEPHH HX
JOCTOWHCTBA U HEIOCTATKH.

Hemapamerpuueckre metonpl. Kputepun npumeHeHus
U JIOCTOMHCTBA METOJIOB HEMapaMeTPU4eCcKOn
CTaTUCTHKH.
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HaumeHoBaHNe TUCHUILINHBI

COBpeMeHHLIe NMPUHIUIIBI KOHTPOJIA KaYeCcTBa
JICKAPCTBCHHLIX CPEACTB

OOBEM TUCIIUILIIUHBI

3 3E (108 uac.)

COAEPKAHME JUCHUIIJINHBI

Paznesnl

Tembl

qDYH[[aMeHTaJH)HI)IC KOHIOCIIIIUN N
TepMI/IHOJIOFI/Iﬂ, I/ICHOJII)?:yeMaiI HpI/I
VIPaBICHUU Ka4eCTBOM,
0€e30MacHOCTBIO U

3 (HEKTUBHOCTHIO MEIUITUHCKIX
MpermapaToB.

Mecto GLP B cucreme GxP — cucrembl JOKyMEHTaLMU 110

CO3JIaHUIO, TPOM3BOJACTBY, XPAHECHHIO U OOpaIICHUIO

(GLP-GCP-GMP-GDP-GPP-GSP).
peamuzamun  npuHounoB GLP wHa QapmaneBTnueckom

JIEKapCTB IIpuemsbr
OpeInpUsITUU. YTIpaBieHHe KaueCTBOM, 0€30IaCHOCTHIO U
3¢ (EeKTUBHOCTHIO (papMaleBTUYECKOW MPOJYKIMEH C
ncnons3oBaneM koumenmnu GxP, 1ISO 9001.

AKer)II/ITaIII/Ifl HUCIIBITATCIBbHBIX
naboparopuii

TpebGoBaHMs K HMCHBITATENBHBIM JAa00pAaTOPUAM. OTarbl
aKKpeaUTaluu. AKKpEIUTYIOUUI OpraH.

HO}IXOHBI K IIOCTPOCHNIO CUCTEMBI

obecrneyeHns KauecTBa MPOTyKIUH.

CtpykTypa mpeanpusTus, pojdb W (QYHKIHH OTHAeNa
obecnieuenus kadectBoM (OOK) u oTmena KOHTpoJs
kauectBa (OKK) Ha ¢apmaneBTHUECKOM NpPEIIPUSITHH.
WHCTPYKITHH,
NepCcoHaAIbHAs OTBETCTBEHHOCTh. TpeboBanus ['OCT P
HNCO 9001-2008 «Cucrema MeHEIKMEHTA Kad4eCTBay.
CrannaptHeie oneparmonHsie mpouenypsl (COIT).

,ZIOJ'DKHO CTHBIC KOJIJICKTUBHAaA n

KonTposb kauecTBa nmpu
JIEKapCTBEHHBIX CPE/ICTB Ha
MIPOU3BOJICTBE U B UCIIBITATEIHHON
1abopaTopHH.

AHanmuTudeckas ciayx0a TNpeanpusTHs Kak
oOecrieueHHUsl KOHTPOJII KayecTBa Ha BCEX CTaUAX
Bunnr

CUCTCMa

aHayu3a. aHaju3a B 3aBUCHUMOCTH OT €ro
Ha3zHayeHus. MeTo U MeTouKa aHanu3a. XUMHYECKUe U
(GU3UKO-XMMHYECKUE METOJbl aHAJIW3a, MPUMEHSIONINECS
JUIS ~ BXOJHOTO KOHTPOJIA  CBIPbSl  Pa3IM4YHOIO
MPOUCXOKACHUS (pacTUTeNnBHOTO, XUMHYECKOTO,
MUKpPOOHOT0), KOHTPOJS MPOMEXKYTOUYHBIX MPOIAYKTOB,
BCIIOMOTATEJIbHBIX BEUIECTB U KOHTPOJISI KAueCTBa TOTOBOMU
npoaykuuud. HopmatuBHas ngokymeHTanus. OCHOBHbBIE
UCTOYHUKU, MYTH W MPUYMHBI TMONAJaHUS MHKPOOOB-
KOHTAMHUHAHTOB B cQepy MpPOU3BOJICTBA U TOTOBYIO
MPOIYKIIHIO. [TpoBepka CTEpUIIBHOCTH,
MUKPOOUOJIOTUYECKUX MoKaszaTenei, TECThI
3¢ (HEeKTUBHOCTH U METOJbI, UCIOIb3yeMble I aHaIu3a
pE3yNbTaTOB. Kpanudukanus 1abopaTopHOTO
obopynoBaHus. ATTecTalys U MoBepka J1ab0paTopHOTO

000pynOBaHU.

Pa3pa60TKa AHAITTUTUYCCKUX
MCTOAUK

Pazpabotka wmetomuk aHanuza. Otambl. [logxombl K

AHAJIN3y MHOTOKOMIIOHCHTHBIX JICKAPCTBCHHBIX CPCACTB

Banupanus aHaquTHUYECKUX
MCTOIUK, IPUMCHSACMBIX B

Banupanus Mmetoquk I/IIlCHTI/I(I)I/IKaI_II/II/I 1 KOJIMYCCTBCHHOT'O
ONpCACIICHHA. Tpchq)ep AHAJIMTHYCCKUX MCTO UK.
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KOHTPOJIC Ka4CCTBa JICKAPCTB.

VYpaBieHue KaueCTBOM.
CamowuHcnekius u ayaut. Pabora ¢
MIEPCOHATIOM.

VYupasnenue KauyeCTBOM (KoppekTupyouue,
perynupyroiue, IIPEIYNPEK TAIOIIUE JeCTBUS).
CamouHcnekuuss u aymur. llponeaypa mnpoBeneHus
CAMOMHCIIEKIIMM ¥ BHYTPEHHErO ayJauTa, HPUHIUIIBI
BHECEHUS U3MEHEHUH M aKTyalu3auusi MpoLeaypsl
BHYTPEHHETO ay/UTa, MOAXOAbl K aHAIU3Y pe3yJbTaTOB
BHYTPEHHETO ayquTa W BHECEHHE KOPPEKTUPYIOLIUX
JecTBUI B pabOTy cUCTEMbI MEHEIKMEHTa KaueCcTBa Ha B
UCIIBITATEIbHON JJAOOPAaTOPHUM Ha OCHOBE pE3YJIbTAaTOB
BHYTPEHHETO ayJIUTa.
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HaumeHoBaHNe JUCHUILINHBI

Pa3paboTka u perucrpanus
JIEeKapCTBEHHBIX NIpPenapaTos

O0BbEM OUCLUTUINHBI

3 3E (108 4ac.)

COAEPKAHME JUCHUIIJINHBI

Pa3nensl Tembl
Hctopuueckue acnekTsl (apmareBTHuueckoi | Micropudyeckne acmekTsl (papManeBTHYeCKOM
HPOMBIIIIEHHOCTH. Knaccugukanus | IPOMBIIIEHHOCTH. Knaccupuxanus
JIEKapCTBEHHBIX IMPEMAPATOB. JICKAPCTBCHHBIX  IIPEIIapaToB. O630p
(apMaleBTUUECKOTO pPBIHKA JIEKAPCTBEHHBIX
IIpenaparos.
IIponecc pa3paboTKu nexapcTBeHHoro | [Iponece pa3palboTku JIEKapCTBEHHOI'O

npenapara. JKM3HEHHBIN UKJI JIEKAPCTBEHHOTO

npernapara. Hayunble acnektbl. JKU3HEHHBII
LIUKJ JIEKApCTBEHHOro npenapara. HavanbHbie

npenapara.
CTaguu pa3paboTku JIEKapCTBEHHOI'O
npenapara. Ilouck mosekynsl. B3aumocBssb
MEXIy MOJIEKYJISIPHOM CTPYKTYpPOU M
OMOJIOTHYECKON aKTUBHOCTHIO.

N3yuenne cBoiictB Monekyiabl. Cucrtemsl | 3yuyeHue CcBOWCTB MoJIeKyabl. Bo3MmoxHbIE

AO0CTAaBKH JICKAPCTBCHHBIX MPCIIapaTOB.

IMyTH AOOCTAaBKH JICKAPCTBCHHOI'O IIpCIriapara B

OpraHu3M. Knaccudukanus dbopm
JO3MPOBAHUSl  JIEKAPCTBEHHOTO  TIpernaparta.
Cucrembl JOCTaBKH JIEKapCTBEHHBIX
npenaparoB. Knaccudukamus, mpoOIeMsl.
OcobenHocTn CUCTEM OCTaBKH

O6nodapmareBTUIECKUX MPernaparos.

CTepeOXI/IMI/IH MOJICKYI1I H OuoJoruyeckas
AKTHUBHOCTD. HOBCI[GHI/IG OEJIKOB B OpraHu3sMe.

PactBopumocTs Mosiekyn B Bojie. CTepeoXumust

MOJICKYT W  OHOJIOTHYECKass aKTHBHOCTD.
[ToBenenue OenkoB B opranu3me. [loHsTHE
(bepMEeHTHI. CrpykTypa bepMeHTOB,

KJIacCU(UKAIMS, JIEKApCTBEHHBIE MpEnapaThl
Ha OCHOBE (DEPMEHTOB.

AHTHOMOTHUKH. PazpaboTka

MonekynspHoe

HOBBIX
AHTUOUOTHUKOB.
MOJICIIHPOBAHUE B pa3paboTke

JICKapCTBCHHOI'O IIpCIiapara.

AnTHOMOTHKH.  MCcTOpHYECKHE  acIleKThI.
Krnaccudukarms. PesucrentTHOCTH
MUKPOOPraHU3MOB  TI0  OTHOIICHHIO K
AHTUOMOTHKAM. Pa3zpaboTka HOBBIX
AHTHUOMOTHUKOB. MonekynspHoe
MOJICIIUPOBaHKE B Pa3pabOTKe JICKApCTBEHHOTO
npernapara. Knaccuduxanms CUCTEM
opraHu3Ma TMpu JEHCTBUM JIEKApPCTBEHHOTO
npernapata.  Pomb  CTpyKTypsl  OenkoB
O6unodapmareBTHYECKIX MpenapaToB B UX
AKTUBHOCTH.

TokcuKoIOTHUECKHE
HcnelTanns Ha )KUBOTHBIX

HUCCICO0BaHMA.

Toxcukoaorudeckue HCCIIeIOBAHUA.
Knaccupukamuss ~ ucneitanuit.  Pons  m
HEOOXOJMMOCTh HCIBITAHUN HA KHUBOTHBIX.
[IpunHunb! Opra’u3anuu MIPOBEICHUS
HUCIILITAaHUN Ha )XKUBOTHBIX. BBeneHNe MOHITHI




JuctunirHel (Moxynn) u3ydaroTes B paMkax ocsoenust OI1 BO «bruoxuMudeckie TeXHOIOHH U
HaHoTexHonorum» 1o HarpasyieHuto 04.04.01 Xumus

HaJJexale J1abopaTOpHOW MpakTUKUA B
UCTIBITAHUSAX HA )KUBOTHBIX.
Pa3paboTka TEXHOJIOTHH npousBojcTBa | Pa3paboTka TEXHOJIOTMH IIPOM3BOJICTBA

rOTOBOHM (POPMBI JIEKAPCTBEHHOTO TpenapaTa u
METO/I0B KOHTPOJISI KAueCTBa.

roTOBOI (pOpPMBI JIEKAPCTBEHHOTO IIperapara.
Pa3zpaboTka METO0B KOHTPOJISI Ka4ecTBa
JIEKapCTBEHHOTO IIpenapara.

[TpunIUTIBEL u MpaBuIa MIPOBEICHUS
KJIMHUYECKUX HUCIILITAHUH. Perucrpanus
rpernapara.

[logroroBka perucTpalioOHHOrO  JI0ChE —
IIPaBOBbIE€ aCHEKThl MOAroToBKU. [IpoBeneHue
Ipoueaypbl peructpauuu. PeructpanmonHoe
ynocroBepenue. PerymupoBanme oOparieHus
cyOctannuii. IloaroroBka perucTparmoHHOTO
nocbe. PerncrpanmoHHoe y10cToBEpEeHNE.
HrtoroBsiii ceMuHap.

00630p (papMarieBTUYECKON MPOMBIILIEHHOCTH
B MHUpE

OpuruHanbHble, HHHOBAIIMOHHBIE Mpenaparsl,
BOCIIPOM3BE/ICHHBIE IIperaparsl, 0030p
(dapmalieBTUUECKOI MPOMBIIIJIEHHOCTH B MUPE
Y B Pa3BUTHIX CTpaHaX. BrIsIBIEHNE TEHACHIUH.

CrannapTuzanys NpoayKIIMY HAHOWHTYCTPUH

HopmatuHbie JIOKYMEHTBI,
perIaMeHTHpPYIoIe MIPOU3BO/ICTBO,
BHEJIPEHHE W TPOJBIDKCHHE Ha  PBIHOK

WHHOBAIlMOHHOW ITPOIYKIIMN HAHOUHAYCTPUH U
CBSA3aHHBIX C HEH BBICOKOTEXHOJOTHYHBIX
oTpacieun
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HaumeHoBaHNe JUCHUILINHBI

OcHoOBBI (UTOXMMHHU U TEXHOJIOTHH
¢putonpenaparon

O0BbEM OUCLUTUINHBI

33E (108 gac.)

COAEPKAHME JUCHUIIJINHBI

Pa3zgennt

Tembl

Baenenune. OCHOBHBIE TTOHSITHS
¢uToxumuu. Hopmarupuast
JOKYMEHTAIUs Ha JICKaPCTBEHHOE
pPacTUTENBHOE CHIPHE.
CrannapTu3zaims JIeKapCTBEHHOTO
PaCTUTENBHOTO CHIPHSA

OcHoBuble mnonATUA. CTpykTypa l'ocynapcTBeHHON

dapmakonen: oOmue W YacTHbIE (apMaKoIeiiHbIe

CTaTbu. HOI{JII/IHHOCTI) u J0 6pOKa'-ICCTB€HHOCTI>

JIEKApCTBEHHOTO PACTUTEIILHOTO CHIPhA. UHCIIOBBIE

MOKa3aTcjiIi U METOAUKH HUX ONPCACIICHUA. Ilousrue o

«cKBO3HOM  cranmaptu3auum».  CelppeBasg  0a3a
JIEKapCTBEHHBIX pacTeHuid. HMmmopr u  skcnopr
JIEKapCTBEHHOT'O PACTUTEJIBHOTO ChIPbSl. XpaHEHUE

JICKAPCTBCHHOT'O PACTHUTCIBHOTO CBhIPBA B alITCKax U HAa

CKJIa/Iax.
JlexapcTBEHHOE pacTUTENbHOE Chipbe | OOrmas XapaKTepHUCTUKA BUTaMHHOB, 170.4
Y TIpenaparsl, cojiepkaiiee BUTaMuabl | knaccudukanus. OcoOeHHOCTH cOopa, CymIKH |

XpaHeHus. MeTo1bl KAYECTBEHHOTO M KOJIMYECTBEHHOTO
onpenenenus sutamuHoB K u C.

JIekapCTBEeHHOE PACTUTEIHHOE ChIPhE
W TIpenapaTsl, co/ieprKaiiee
MOJTUCaXapHIbI

[Tonucaxapusl. OcobeHHOCTH CTPOEHMUSL.
Knaccudukanusa.  PuU3MKO-XUMHYECKHE  CBOMCTBA.
[Ipumenenne B wmeaunuHe U (apMalEeBTHUYCCKOM
MIPOU3BO/ICTBE. MeTo b1 KayeCTBEHHOTO u

KOJMYCCTBCHHOI'O aHAJIM3a MOHO- U ITOJIMCaxapua0B
JICKAPCTBECHHOT'O paCTUTCIIBHOI'O ChIPbSI.

JlexkapcTBEHHOE PAaCTUTENILHOE ChIPhE
U Tpenapatsl, cojaepkaiiee dUpHbIE
Macia U ropeuu

Pacnpocrpanenue 3(upHBIX Macel B PacTUTEIbHOM
MUpe, UX HaKoIUIeHHe, (PU3MKO-XUMUYECKHE CBOWCTBA,
Joxanu3anus. MeTopl KOJMYEeCTBEHHOTO OTpe/esIeHuUs
3¢UpHBIX Macell B paCTUTENBHOM Chiphbe. OnpeaeneHue
YUCTOTHl W JIOOPOKA4YECTBEHHOCTH A(UPHBIX Macell.
OO01as xapaKTepucTHKa ropeueii u ux KiaccupuKkamus.
MeaunnHcKOoe UCTIOIb30BaHHE.

HeKapCTBeHHOC paCTUTCIILHOC ChIPhC
H 1Ipcriapatbl, COACPKAIICC CCPACUHBIC
TJIMKO3HAbI

OO0mas XxapakTepucTUKa U KIACCU(PUKALUS CEPACUHBIX
TJIMKO3HUJIOB. OUTOXUMHYECKUN
Ounonoruveckasi CTaHIapTU3AIMS ChIPBS, COJIEPKAIIETOo
cepaeuHble TIMKo3u bl KonuecTBeHHOE onpeenieHne

CCPACYHBIX TJIMKO3HUI0OB HAICPCTAHKHA HJCpCTHCTOfI 8 ()

aHaJInu3 u

EBpomnetickoit hapmakornen (EP).

JlexapCTBEHHOE PAaCTUTENIBHOE CBIPHE
u Ipernaparsl, coJiepaKalee

AJIKaJIOU bl

Brnusnue BHemrHUX — (aKTOpOB HaKOIICHUE
ankanounos. Kinaccuduxanus. KadecTBeHHbIE peakIiu.
CriocoObl BBIZICTICHUST aTKaJIOUJOB U3 CBHIPhS. MeTOobl

Ha

KOJIMYCCTBCHHOI'O ONPCACIICHUA AJIKAJIONOO0B.
Brigenenne u XuMu4YeCKH CUHTE3 aJKaJOHUI0B.
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JlexapcTBEHHOE PACTUTENBHOE ChIPbE
U Ipenaparsl, CoJiepKaliee CaroHUHbI

OO0mmas xapakKTepUCTHKA U KJIacCU(UKALIUS CATIOHUHOB.
PacripocTpaHenre B pacTUTEILHOM MHUpPE. MeToabl
(GUTOXUMHUYECKOTO U OHMOJOTHMYECKOTO  aHallu3a
JIEKapCTBEHHOTO PACTUTEILHOTO CHIPhS, COJIEPIKAIIETO

CaIllIOHUHBI. MGIII/IIII/IHCKOG IMPUMCHCHHUC.

JlekapCTBEHHOE PACTUTENIFHOE CHIPHE
cozeprKaiee
yOUJIbHbIE

U Ipernaparsl,
(EHOJIOTIIMKO3UABl |
BEIIIECTBA

OOmass xapaktepucTtuka (EHOJBHBIX COCAMHECHH.

[IpumeHenue B MEIULINHCKON IIPaKTHUKE.

XapakTepucTuka JyOUIIbHBIX BELIECTB.
Knaccugukanus. dusznueckue cpoiictBa. [Ipumenenue
B MeauuuHe. DUTOXMMHUYECKHME METOJbl aHalIu3a
JIEKApCTBEHHOI'0 PACTUTEIBHOIO ChIPbs, COAEPKAILEr0

TyOUITbHBIE BEIIECTRA.

JlexapcTBEHHOE pacTUTeNbHOE ChIphe | OOmas  XapakTepuCTUKa  aHTPALEHIPOU3BOJIHBIX.

u npernaparsl, conepxamiee | Pacipoctpanenne B pactutenbHoM  wmupe. Ilytm

aHTPALIEHIIPOU3BOIHbIE OMOCHHTE3a JIEKapCTBEHHOTO PACTUTEIBHOTO CBIPhS,
COJIeprKalero AHTPALIEHIIPOU3BOIHBIE.
OUTOXMMHYECKHE METOJbl aHalIHu3a JEeKapCTBEHHOI'O
PacTUTEIBLHOTO CBIpBS, COJIEpIKaIlero
AHTPALIEHIIPOU3BOIHBIE.

JlexkapcTBeHHOE pacTuTelbHOE ChIphe | OOmas  xapakrepucTuka  (UIaBOHOMAOB U UX

u npernaparsl, coJieprKaliee | MIMKO3UI0B. OUTOXUMHUYECKUIA aHanu3

(h1aBoHOU B JIEKapCTBEHHOT'O PACTUTENIBHOTO CHIPbSI, COJEPIKAIEro

dbnaBonouapl.  Mcmonp3oBanwe — (p1aBOHOMZOB B
TEXHOJIOTUY WHHOBAITMOHHBIX JICKAPCTBEHHBIX (OPM.

Jlunocomsl ¢ ¢uiaBoHOUIAMU U (PUTOCOMBI.

JlexkapcTBEHHOE PAaCTUTENILHOE ChIPbe
U TpernapaTthl, coepKallee JUTHAHBbI,
KyMapHUHbI ¥ XPOMOHBIL.

OOmiass xapakTepuCTHKa JIMTHAHOB M KyMapHHOB.
Knaccudukanusa. XuMuUeCKHil aHaAIW3 Ipenaparos,
CoJIepKaluX KyMapuHbl M JIMTHAHBL. MeIuiuHCKoe
UCIO0JIb30BaHue. JIMTHaHbI KaK COeMHEHUs JUTs

BHYTPHUKJIETOYHOU JOCTABKH T'MAPOPHUILHBIX MOJIEKYJI.

OCHOBEI Inponecca 3KCTparupoBaHUA
JICKapCTBCHHOI'O pPaCTUTCIBHOT'O

CBIPBSL.

Ortambl  OKCTPAKUMOHHOTO  mpouecca. [IpuHIums
BbIOOpa 9KcTpareHTa. Meroasl UWHTEHCU(pUKAUN
JKCTPAKIIHH.

DKCTpaKIMOHHbBIE MPEnapaThl

Hactou, oTBapsl, HACTONKH, KUAKUE, CyXHE U TyCThIE
9KCTpakThl. CrocoObl WX TMOJydeHUs. AmmapaTel U
YCTAaHOBKM  JUIsl  MPOM3BOJICTBA  SKCTPAKIIMOHHBIX
npenapatoB. CTaHAapTH3aIUs SKCTPAKIIMOHHBIX
Mpenaparos.
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HanmMeHnoBaHMe 1M CUUIITHHBI IIpumeHenune MOJIMMEePOB B
OMoMeIMUMHCKOM TEXHOJIOTHH u
HAHOTEXHOJIOTUH
OO0BEM TUCIIUTIITHHBI 3 3E (108 uac.)
COIAEPKAHUE JUCHUIIJINHBI
Pa3nensl Tembl
OcHoBHas TEPMUHOJIOTHSI. OcHOBHBIE
MpoOILIeCChl,  MPOTEKAIoIue B  CHUCTEME
MMILIAHTAT — JKUBOU OpraHu3M.
Peakust oprannsma Ha BBEICHHBIN Bocnanurensnblidi  mponiecc. buonerpanamus
qyKepOAHbINA OOBEKT (paccacbiBanue) wumianTtara. OOpa3zoBaHue
KaICyJbl. B3auMocss3b IIPOLIECCOB
Ouoerpananuu u KarcyJIupOBaHUS
uMIuiantara. [IpobieMa reMoOCOBMECTUMOCTH.
DHJIOTIPOTE3BI KPOBEHOCHBIX COCY/IOB.
OHJONPOTE3UPOBAHUE  KJIAlaHOB  CepJua.
DHJIOMPOTE3HI IEJIOTO Cep/Illa U UMILUTAHTATHI B
cucTeMax BCTIOMOTaTEJILHOTO
WMrutaHTaThl B CEPICYHO-COCYAUCTON CUCTEME | KPOBOOOPAILEHUS.  DIEKTPOCTUMY/IHPYIOIIUE

ycrporictBa. [Ipoune obmacTu MCTOIB30BaHUS

HMMrmtaHTaThl B CUCTEMaX, 00pa30BaHHBIX
KOCTHOM U XpAIIEBON TKAHAMHU

MTOJTMMEPHBIX

UMIUIAHTaTOB B CEpJICYHO-COCYIUCTOM
XUPYPTUH.

['pynmbl  MaTepuanoB, MCHOJIb3YEMbIX IPHU

AMILIaHTALUIX B KOCTHOM CHUCTEME.
OcoOCHHOCTH TPUMEHEHHS TIOJIUMEPOB TIPHU
AMIUIAHTAIMU B KOCTHOM cucteMe. OCHOBHEIE

HanpaBjICHUS  OIepaluil B KOCTHOM
CUCTEME C MHCIOJIb30BAHUEM IOJIMMEPHBIX
UMIUIAHTATOB. 3amenieHue 00BEKTOB,
00pa30BaHHBIX XpALIEBON TKaHBIO.
buonoruuecku AKTUBHbIE MMILIAHTATHI,

CTUMYJHpYIOIIe 00pa3oBaHue HOBOI KOCTHOU
U XpSIIEBON TKaHU.

3aMelieHue CYXOKUITUH,
3aMelieHne MITKUX TKaHel

CBA30K, MBIIIIII.

BaMeH_[eHI/IC CBA30K, CYXOH(HHHﬁ, MBIIIIII.
BaMeH_[eHI/IC MATKHX TKaHeﬁ; 3aI10JIHCHHUC
MMOCJICONICPAIMOHHBIX MTOJIOCTEH.

HOKpLITI/IH JUIsL TOPAXKEHHBIX YUYACTKOB KOKU

Hcnonb3oBanue :KuBOM KOXKHU. MICKyCCTBEHHBIE
MOKPBITHS JJI1 HNOPAKEHHBIX YYaCTKOB KOXKHU.
Jpyrue Buasl NOKPLITUI.

HOJ'II/IMepHHC HJ'IOM6I/IpOBOLIHLIe COCTaBEI B
CTOMATOJIOINHn

Bunpl MaTcpHraioB JJIA CTOMATOJIOI'HH.
Tpe6OBaHI/I$I, MNpEaABbABIACMBIC K
HHOM6I/IpOBO‘IHLIM KOMIO3ULIKAM. THIIBI
MMOJIMMCPHBIX CBA3YIOLIUX.
CTOMaTOIOTHYECKUE KIICH.

[IToBHBIE MaTEepHaIIbI

OOmue TpeboBaHWS K HUTEBUIHOW YacTH.
Buner  MartepuanoB  HUTEBHIHON  YacTH.
CpoiicTBa Marepualia HHUTEBHJIHOW YacTH.

JononautensHas 06paboTka HUTEBUIHON
YaCTH MIOBHBIX MaTE€PHAJIOB
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IIpoune nmpuMepsl UCIOJIB30BaHUS TIOJIMMEPOB
IIpU 3aMEILEHUN OPraHOB U TKaHEH

[TonmumepHbIe UMILTAHTATHI B O(TATBMOJIOTHH.
HNmrutanratel B HepBHOU cucreMme. lIpoune
IIPUMEpPBI IPUMEHEHUS TIOJIMMEPOB B Ka4eCTBE
VMILIAHTATOB.

HOJII/IMepBI, HCIIOJIB3YEMBIC TIpU CO3JaHHUU

HUMIIJIAHTATOB

KapbOouennbie mnomumepsl. ['ereporienHbie
HOJIUMEPBI. DNEeMEHTOOPraHNYECKHE
HOJIUMEPBI. [TpuponHbie MIOJIUMEPBI.
Komnosutsl. Honyck IIOJIUMEPHBIX

MaTCpHraJIOB K IPUMCHCHUIO.
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HammenoBanme JAUCHUITIIMHBI

HpOMbIIIIJIeHHaﬂ TOKCHKOJIOTHUHA

O0BbEM OUCLUTUINHBI

4 3E (144 4ac.)

COJAEPKAHME JUCHUIIJINHBI

Pa3zngenn:

Tembl

Bsenenue

Ompenenenue U
TOKCHUKOJIOTHUH.
HpCI[MeT " 3a1a4i TOKCUKOJIOTHUH.

OCHOBHBIC IIOHATHSA

Pasnen 1. OCHOBBI

TOKCHKOJIOTHHN

IIPOMBIIIEHHON

Knaccudukarus BPEIIHBIX BEIIIECTB.
Knaccupukamumss ~ TpOMBIIIICHHBIX  SI/I0B.
Knaccudukarus MIECTUIUJIOB.
Krnaccudukanus otpaBieHuil.

Pazmen 2. Ilapamerppl ©W  OCHOBHBIE

3aKOHOMCPHOCTHU TOKCUKOMETPUU

OKcrepuMeHTaJIbHbIE rnapaMerpsl
TOKCHUKOJIOTHUH. HpOI/ISBOI[CTBeHHI)IG
napaMmerpsl TokcukomeTpuu. Knaccuduxarms
BpPEJIHBIX BEILIECTB C YYETOM MOKa3aTesnei

Pazmen 3. Cronemuduka ©W  MEXaHH3M
TOKCHUYECKOTO JEHCTBUS BPEIHBIX BEILIECTB

[lonATne «XUMHUYECKOM TpaBMb» Teopus
peuenTopos
TOKCHUYHOCTH.

Paznen 4. TOKCUKOKMHETUKA

OMOJIOTUYECKUX
MeMOpaH. Tpancnopt BEIIIECTB
yepe3 MemOpany. IlyTu NpPOHUKHOBEHHS
BPEIHBIX BEIIECTB BOPraHWU3M  4YeJIOBEKa
Tpancnopt TOKCHYHBIX BEIIIECTB,
pacripeneneHue " KYMYJISIIAS.
bruotpancopmanusi TOKCHYHBIX  BEUIECTB
W TIYTH BBIBEJICHUS M3 OpraHu3Ma

CtpykTypa W  CBOWCTBa

Pasnen 5. Bumel BO3MOXHOIO BO3IEHCTBUSA
MIPOMBIIIJICHHBIX S7I0B

®DakKTopHl, OTIPEIETISIONINE pa3BUTHE
otpaBieHnii. CTpykTypa ©  TOKCHYHOCTH
BemecTB. CHOCOOHOCTh K  KyMYJSIIIUK |
NpUBbIKaHHE K sAgamM. KoMOumHUpOoBaHHOE
NEUCTBAE SAM0B. BiusHue OHOJOrMYeCKux
ocoOeHHOCTEH opranusMa ©  (PaKTOpoB
MIPOM3BOJICTBEHHOM Cpe/bl Ha JICUCTBUE SIJIOB.
OcTpbIe U XPOHUYECKHUE OTPABJICHHUS.

Pasgen 6. AHTHIOTEL

AHTHIIOTBI  (PU3HYECKOTO, XHMHYECKOTO,
nefcTBUA. AHTHAOTHL OUOXMMHYECKOTO U
(U3HOJIOTHYECKOTO IeHCTBUS.
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HammenoBanme JAUCHUITIIMHBI

HpOMbIIIIJ'[eHHaﬂ MI/IKp()ﬁI/IOJIOI‘I/Iﬂ

O0BbEM OUCLUTUINHBI

4 3E (144 4ac.)

COJAEPKAHME JUCHUIIJINHBI

Pa3zngenn:

Tembl

IIpeqamer w  3amaum npegmera
IIPOMBIIIJIEHHOW MUKPOOUOJIOTHH.

Mopdonoruss Oakrepuii. CtpoeHHe OaKTepUAITBHON
KJICTKH. HpI/IHLII/IHI)I KJIaCCI/I(bI/IKaIII/II/I
MUKPOOPTraHU3MOB.

dusznoaorus MUKPOOPTaHU3MOB.

XUMHUYECKUH CcOCTaB MUKpOOHOHM KkieTku. Iluranue
(TUIIBI U MEXaHU3M), IbIXaHUE MUKPOOpPraHu3zMoB. Poct
U Pa3MHOXKEHUE MUKPOOOB.

bakrepuodarn.

bakrepuodaru, ux npupona, CTpoeHUe, MPaKTUYECKOE
IPUMEHEHUE.

I'eneTnka MEUKpPOOPraHNU3MOB.

I'enetuka mukpoopranusmoB. [lousitue o denorune u

reHotune. Kareropum wu3MeHunBoCcTH. Ananranus,
MyTaluu, peKOMOUHAIIH.
['ennas nnxeHepus. 'enHass WHXEHepUs M €€ POJIb B  CO3/IaHHUU

JICKAPCTBCHHEIX ITpEIIapaToB.

Baxkmunel.

Baknunpl knaccudeckue u coBpeMeHHbIe. [IpuHITUIBI
U3TOTOBJICHUS M mnpuMmeHeHus. [lpeumymiectBa U
HEJO0CTaTKH.

Brnusiaue daxTopoB BHEIIHEH cpeapl
Ha MUKPOOPTraHU3MBI.

AcernTrka, aHTUCENTHKA, CTePUITH3ALINS, Te3UHPEKITNS,
KOHCEpBaIIHsl.

AHTHOMOTHKH.

Dopmbl B3aUMOOTHOILICHUI MEXTY
MHKPOOPraHUu3MaMHu. Cum6m03. AHTaroHu3M.
AHTHUOMOTUKU: MPOUCXOXKICHUE, CIIEKTP MU MEXaHU3M
nervicteusa. [loOouHoe [nelicTBHE aAHTHUOMOTHKOB Ha
MUKpPO- U MaKpOOpranu3Msl. [[puHIUITBI palinoOHATBEHOM
AHTUOUOTUKOTEPAITUH.

Pacnipoctpanenue U poiib
MUKpPOOPraHU3MOB B  OKpy»Karouiei

cpene.

MI/IKp06I/IOJ'IOl"I/I$I JICKAPCTBECHHOI'O paCTUTCIBHOI'O U
KHUBOTHOI'O CBIPbA U 'OTOBBIX JICKAPCTBCHHBIX (l)OpM

@depMeHTAllMOHHBIE ~ TPOIECCHl B
MIPOMBIIIJIEHHOW MHMKpPOOHOJIOTHH.

KonnuecTBeHHbIe XapaKTEePUCTUKH pocta u
MPOJYKTUBHOCTH MHUKpoOopraHuzMoB. KuneTnka pocta
MUKPOOPTraHU3MOB. Tunsl (bepMeHTaMOHHBIX
IOPOLECCOB M HUX KOJWYECTBEHHbIE TOKAa3aTemu.
buopeakropsl a1 aspobHO ¢pepmentanuu. Cpensl u
CBIpbE JUISI MHUKPOOHOJOTMYECKOM MPOMBIIIIEHHOCTH.
Boinenenue npoaykra.

IIpombILITIEHHBIH OuoCHHTE3

OCIIKOBBIX BCIIICCTB.

CyOctpatbl A7 TOJY4YeHHs] OEIKOBO-BUTAMHUHHBIX
KOHIIEHTPATOB. Caxapoconepxamue  cyocTparhl:
OTXOJbl  CaxapHOW,  CHHUPTOBOW,  LEJUIIOJIO3HOU
MPOMBIIUIEHHOCTH,  THUAPOJU3aThl  PACTUTENIbHBIX
oTX0J0B. OCOOEHHOCTH MHKPOOHOTO pocra Ha
YTJI€BOJIOPOIaX. TexHomornueckas cxema
MPOU3BOJICTBA OENKOBBIX BemecTB. (OcoOeHHOCTH
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[OJIydyeHUs OellKka  OJHOKJIETOYHBIX Ha CHUPTaxX U
IIPUPOJHBIX Ta3ax.

MukpoOHuoIorndecKuii METO]1
MOJTyYECHUSI aMUHOKHCIIOT.

CybOctpaThl ¥ TPOAYHEHTHI I TMOJXYYCHHS
aMUHOKHCIIOT. PerymsitopHsie U aykcoTpodHbie
MYTaHTBl — MPOIYIEHTh aMHHOKUCIOT. CocTaB cpen
1. OMOCHHTE3a aMUHOKMUCIIOT. TeXHHKa BBIIEIEHUS U
OYUCTKM AMHUHOKHCIOT. TEeXHOJOTHS  IOJy4YeHUs
JIyTaMUHOBOM KHUCJHOTHIL. TE€XHOJOTHS MNPOU3BOACTBA
nu3vHa, Tpuntodana. JIBycTymeHYaroe MOJIydeHHUE
aMHHOKHCIIOT n3 OMOCHUHTETHYECKUX
MPEIIIECTBEHHUKOB.

MuxkpoOuonoruyeckoe MOJTy4EeHHUE
OpPraHu4eCKuUX KUCJIOT.

Cpezu,l M anmnapartsl, OPpUMCHACMBIC I TIOJTYUCHUA
opraHuueckux KucioT. IloBepxHOCTHOE M TIIyOMHHOE
KYJIbTUBHUPOBAHUEC. Cpemﬂ JJIsL MOJIYYCHHA
opraHnyeckux  KuciaoT. [lodydeHne  KOHEYHOTO
nponykra.  I[lomydeHwe  JTMMOHHOW,  MOJIOYHOM,
YKCYCHOM U Jp. KACIIOT.

MuxkpoOuosoruyeckui CUHTE3
BUTAMUHOB.

TexHomorust moOJlydeHHsT BHTaMHHOB. IlosrydueHue
BUTaMMHa Bl2 ¢ nomomper0 NpPONMOHOBOKHUCIBIX H
METaHOTeHHbIX  OakTepuil.  MHKpOOpraHuaMel  —
MpOAYIEHTHl pubodIaBUHA H €ro TOJydyeHHUEe B
npoMbinieHHOCcTH.  [lytu  OGHOKOHcepBauuu  MpU
CUHTE3€ aCKOPOMHOBOM KHCIIOTHI.

[IpomsblneHHoe MOJTy4YEHHUE
MUKPOOHBIX MOJINCAXaPUIOB.

[Tonmcaxapuapl UTOIIA3MBI, MEMOPAHHBIX CTPYKTYP,
KJIETOYHBIX CTCHOK. BHEKJIETOUHBIE TOJMCAXapUIbI.
buocuntes nonucaxapuaos. CocTaB MUTATENIBHBIX CPET
JUIsL TIPOM3BOJACTBA ToJMcaxapuaoB. [IpakTudeckoe
HCITOJIb30BaHNE MUKPOOHBIX MOJIMCAXAPHJIOB.

BrocunTe3 aHTMOHMOTHUKOB.

O6pa30BaHHe AHTUOHMOTHKOB B IMPOMBIIIJIICHHBIX
YCIIOBUAX. BBI,I[GJ'IGHI/IC A OYHCTKAa AaHTHOHMOTHKA.

AHTHUOUOTHUKH, obOpazyemble aKTUHOMHIIETAMHU,
OakTepusMU, MULEIHATbHBIMA  Tpubamu. [lytm
MOBBILICHUS OuocuHTe3a aHTHOMOTHKOB
MUKPOOPraHu3MaMH.

[Tonyuenue GpepMeHTHBIX npenaparoB. | OcodeHHOCTH dbepMeHToB MUKPOOPTraHU3MOB.

@depMeHTBl  MHKPOOPIaHM3MOB, IPHMEHSIEMBIE B
npousBojacTBe. [lomyueHne aKTHBHBIX MPOIYIEHTOB
MUKpOOHBIX (epMmeHTOB. IluTarenbHble cpeabl Ui
KyJbTUBUPOBAHUS MHMKpPOOPraHU3MOB. Brlaenenue u
crabminzanus pepmeHToB. [Ipumenenue GpepmMeHTOB.

IIpousBosacTBa,  OCHOBaHHbIE  Ha
MOJIydeHUH MUKPOOHOM GHoMacchl.

[Tpou3BoCcTBO BakiuH, OakTepruodaros 1 mpenapaTos,
HOpMAaJTU3YIOLUIUX MUKPO(DIIOpY yenoBekKa.
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HaumeHoBaHNe TUCHUILINHBI

Onenka 60e301aCHOCTH NPOAYKIIUH
HAHOMHAYCTPHUH

OO0BEM TUCIIUILIINHBI

3 3E (108 uac.)

COAEPKAHME JUCHUIIJINHBI

Pa3nensl Tembl

Knaccupukamuss  meromoB  uccnenoBanus | Kimaccudukanus  METONOB — HMCCIIEIOBAaHUS

NPOAYKIMH  HaHOUHAYCTpuu.  [IpuHnuns! | TPOIYKINN HAaHOWHTYCTPHH. Hcropus

OpraHu3aLuy J1a60paTopuH. pa3sBUTHUA METOJIOB. buonornueckue,
XMUMHYECKHE, WHCTPYMEHTAJIbHbIE METOJIBI.
[IpuHune! opranuzanuu Jadbopatopuu. ITarbl
BBITIOJTHECHH S aHajmsa: po6ooTOoD,
npoOONOAroTOBKa, MPOBEJACHUE aHAIIN3a,
00paboTKa pe3yabTaTOB aHATIU3A.

CrnektpanbHble MeTOAbl B uccienoBaHuM | CoekTpajdbHble METOJbl B HCCIEIOBaHHUU

OenkoB. XHMPONTHYECKHE METONB aHanmm3a | OCJIKOB. UK-cnexrpockornmus, Y-

OEIKOB, HYKJIEMHOBBIX KHCIIOT. CIICKTPOCKOTIHA, (myopecrienTHas

CIIEKTPOCKOIHS, (DIIyOPECIICHTHBIEC METKH.
XUpONTUYECKHE METOJbl aHanu3a OEJIKOB,
HYKJICHUHOBBIX KHCJIIOT. I[I/ICHepCI/IH
OTITUYECKOTO BPAIICHUS, KPYTOBOW TUXPOU3M.
Hcnons3oBanne mprueMoB OMOMH(GOPMATHKHU B
OTIPEJ/ICTICHUU BTOPUYHOMN CTPYKTYPHI OCIIKOB.

Omnpenenenrne MUKPOOHOJIOTHYECKON YHUCTOTHI
npemnaparoB. [1LP ananu3

Onpenenenne MHUKPOOMOTIOTHISCKON YHCTOTHI
IpenapaToB, CTEPUIBHOCTH OaKTepUaTbHBIX
SHJOTOKCHHOB. OcHoBBI METO/JIOB.
[Tomumepaszno-nienHas peakuust (ITLP) anamms
HYKJIIEMHOBBIX ~ KUCJIOT. OCHOBBI  MeETOJA.
Ucnonb3oBanue I[P ananusza B KOHTpoJse
KayecTBa OMoQapMaleBTUYECKON MPOTYKIIUH.

BHGKTO(bOpeTI/I‘{eCKI/IC METOAbI UCCJICAOBAHUA

Onpenenenue MOJICKYJISIPHO-MaCCOBOTO
pacnpenencHus MaKpOMOJIEKYJI c
HCIOIb30BaHUEM anekTpodopesa. I'ens
anektpodopes. Hmmynosnekrodopes. biok
anerpodopes, N3osnekrpruueckas
doxycupoBka. DNEKTOHOPETUYECKUE METObI
HCCIEN0BaHUs MaKpOMOJIEKYJI.
Knaccudukanus METO/I0B. OCHOBBI u

MPUHIIMIBI PAa3IUYHBIX BUAOB AJeKTpodopesa.
Kanuisipaslii a1ekTpodopes3 0CHOBBI METO1A.

NmmyHOpEepMEeHTHBIN aHaTU3

NMmyHODepMEeHTHBIH aHAIU3 B OIpeesIeHUH
NOJJIUHHOCTH TnpenaparoB. OCHOBBI MeETOJA.
Hccnenosanue (bapMaKOKHHETHKH
IIPENapaToB.

Pannon3oTomHbIe METOOBI

Pannon3oTonHbie METOBI B UCCIEAOBAaHUU
MaKpOMOJICKYII. OCHOBBI MeToaa. BeeaeHue
HN30TOITHBIX METOK.

Xpomatorpapuieckue METO Ib

Xpomarorpapudeckre METO/IbI B
UCCIIEIOBAaHUU MaKpOMOJIEKYIT.
BricokoaddextuBHas JKUJIKOCTHAs
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xpomarorpadus. ['azoBas xpomarorpadusi.
DKCKITIO3MOHHAst xpomarorpadus. AduHHas
xpomarorpadus.  IlepcrieKTuBBI  pa3BUTHUS

Xpomarorpaguyeckux METOI0B aHAJIH3a.

Muxkpockonusi. Buibl 1 METObI MUKPOCKOTIUU

Mukpockonusi. Buasl 1 METO1bI MUKPOCKOIIUU.
OnTuueckass Mukpockonus. OCHOBBI METOJA.
O06paboTka pe3ylbTaTOB MHUKPOCKOTHYECKUX
UCCIIEIOBAaHUN. OJIEKTpOHHAs MHUKPOCKOIUSI.
OcHoBbI METOAA. [IpoGonoaroroBka.
Krnaccudukanus BUAOB 3JI€KTPOHHOM
MUKPOCKOTIHH.

MembOpanHas QuIbTpanus U Juajins3

Membpannas ¢unbTpanus U auanus. Bwibop
¢uneTpoB.  MounekynspHas  QHIBTpaIus.
OcgetBiieHre pacTBOpoB. OT/IeJICHUE OCAIKOB.
3ameHa cpej.
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HammenoBanme JAUCHUITIIMHBI

Xumus 6I/IOOPF3HI/I'{eCKI/IX coeIMHEHU

OO0BEM TUCIIUILIIUHBI

3 3E (108 uac.)

COAEPKAHME JUCHUIIJINHBI

Pazngennt

Tembl

Ob6mue
OPraHu4eCKO XUMHH

Pasnen 1. TOHATHSA

1.1
coeauHeHuit. [ mbpuauzanms opoburaneit atoma yriepoaa

Tema HomeHnkiatrypa ~ opraHmyeckux
- CBA3b TUIA THOPUIM3ALUU U TE€OMETPUM MOJIEKYJIBI.
Nsomepus. Tumnsl nzomepun.

- CTPYKTypHas (yIJepoJHOIO CKeJeTa U IOJIOKEHUS
3aMECTHUTES), Tumsr

TCOMETPUUCCKAaA, OITHYCCKasd.

XUMUYECKUX peakuuid. MexaHu3M OpraHnyecKux
peakuuii. KuHetnka u TepMOJMHAMHUKA OPraHUYECKHUX
peaknuii. Kiaccudukanuss peareHToB (KHUCIOTBHI |
OCHOBaHUS, HYKJI€O(UIbl M 3IEKTPO(UIbI, JOHOPHI U

AKIECIITOPBI, OKUCIUTEIIN U BOCCTaHOBI/ITeJ'H/I).

Pazmen 2. ®akropsl, BiHsAONIME Ha
PEaKIMOHHYIO CIOCOOHOCTh

OPraHNYeCKUX COCTUHECHUH.

Tema 2.1. Tlomsatne 00 OSIEKTPOHHBIX APdeKTax
3aMECTUTENIEH. Y CTONYMBOCTh aHMOHOB, KATHOHOB M
panukanoB (cTabmin3anus W necTadriIn3anus
3amecTuTeNsiMu). Kucinotsl u ocHoBanust o bpercreny
u Jlptoucy. BuusiHMe CTPYKTypbl MOJIEKYJBI  Ha

KHUCJIIOTHOCTD.

Paznen 3.
YTJICBOOPO/IBL.

Amudarnyeckue

Tema 3.1. Ankanbl. Tunm tuOpuau3anuu B ajKaHax.
Kondopmanust w  xoHburypamus  (pas3audme).
Kondopmanuu ankaHoB (Ha mpuMepe MOJIEKYIN 3TaHa U
OyTtaHa). 3acJIOHEHHAs, CKOILIEHHAs M 3aTOPMOXKEHHAsI
KOH(OopMaIuu. [Ipoeknuu Hpromena.
CBoOotHOpaauKaIbHbIE peaxkuu aJIKaHOB.
PernocenexkTuBHOCTh raynorenupoBanusa. CpaBHEHHE
PEruoCeNeKTUBHOCTH CBOOOHOPAIUKAIILHOTO
XJIOPUPOBaHUS U OpoMUpPOBaHUS AJKEHbl. MexaHHu3M
AdE-peakiuii. CKOpPOCTb ONpeneNsiomas  CTaaus.
ComnpsixkeHHoe MIPUCOEINHEHUE. CTabuibHOCTh
KapOOKaTHOHOB u pEeruoHanpaBIeHHOCTh
npucoenuHenuss peareHtoB  HX. Ilpucoenunenue
npoTuB npaBuia MapkoBHHKOBA.OKHCIIEHUE aJIKEHOB.
JueHsl. ComnpskeHHBIE JTUEHBI. CpaBHeHuHe
PEaKIIMOHHON CMOCOOHOCTH alKEHOB U alKaJUEeHOB B
AdE-peakiusix. AJKUHBL. Sp-I'ubpuau3zarus.
CpaBHeHHE pPEaKIIMOHHON CHOCOOHOCTH aJIKEHOB H
AJIKMHOB B

AdE-peaknusx.

Pasnen 4, ApomaTrueckue

YIJIICBOOOPO/IbI.

Tewma 4.1. Apomatnunocts. Kpurepun apoMaTnyHOCTH.
ApOoMaTH4ecKue yriieBoJOPO/bl, HOHBI U TE€TEPOLMKIIBI.
Peakuun ANEKTPO(UIBHOTO apoOMaTHYECKOTO
3amernieHns. Mexanm3m. Cxoacto u pasnuune ¢ AdE-
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peakiusiMu. Peakiuy 3amMenieHus B MOHO3aMEIIEHHBIX
oensosax. Opuentantel | u |l poma. Ilpuunnbl
OpHMEHTAIMH 3aMECTUTEIISIMU B OPTO-, TTapa- WIIA B METa-
HoJIoKeHHe. [ anoreHnpoBanue B sApo U OOKOBYIO
AIKWIbHYIO 1IeTb (yCI0BUS).

Paznen 5. CriupThl, aMUHBI, THOJIBI.

Tema 5.1. Crpoenue, Ouosioruueckas aKTUBHOCT,
peakuoHHas crmocoOHocTh. CpaBHEHHE OCHOBHBIX
CBOMCTB.

Paznen 6. KapOoHMIEHBIECOCTUHEHUSI.

Tema 6.1. OOmas cxema  HYKICOPHIBHOTO
MIPUCOECTUHECHUSI. CxonctBO M paznuyMe ¢
npucoemudenneM 1mo C=C cBsa3u (AdE- peakiueii).
Kucnotnerii  karanus  peakuuu  HYKICO(PUIBHOTO
IIPUCOETUHEHUS. CpaBHeHMe KapOOHUIIbHOU
aKTUBHOCTh QJIBJCTUJIOB W KETOHOB. EHomm3amms,
peakuuu eHoJbHBIX (opMm. ['amodopmuast peakuus,
abJA0JBHO-KPOTOHOBAs KOHACHcanusa. Anbda — OeTa -
HEeTnpe/e/IbHbIE adbJeTuabl U KeToHbl. 1,2- u 1,4-
MIPUCOETUHECHHE.

Pazgen 7. KapOoHOBBIE KUCTOTHI HUX
MIPOU3BOIHBIE.

Tema 7.1. B3zauMHble Tepexoapl  MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT.
CrnoxuodpupHas KoHAeHcauus.  HenpenenbHbie

KHUCJIIOTHI I/II[I/IKap6OHOBBIe KUCIOTHI. OKCOKHCIIOTHI.

Pasnen 8. Yriesoasl.

Tema 8.1. Kmaccudukanus yrineBogoB (MOHO-, IU- U
MOJIMCaXapyIbl ). AJBIOTICHTO3BI (pubo3a,
ne30Kkcupr003a, apabMHO3a, KCUJI03a), aJIbJIOTEKCO3bI
(TiroK03a, MaHHO3a, TAIAKTO3a), UX CTPOEHUE, OTKPBITast
U Uukimdeckas ¢opMa  TIIIOKO3bl  (MUpaHO3HAas,
dbypaHo3Has), TayTOMepUsi W MyTapoTalus Caxapos.
I'muko3unHbIi TUJPOKCHUIL. OxwucieHue,
BOCCTaHOBJICHHE, AaIMJIMPOBAHUE AallbJI03. IHUMEPBHI.
Kondopmanust rmroxkonupano3sl  (opma "kpecno",
aKCHalbHOE M  DKBAaTOpUAIbHOE  PACIOJIOKEHHUE
TUAPOKCUIIBHBIX TpyIii). CBsI3b KOHPUTYpaIHU caxapoB
¢ D- u L-rnmunepunoBsiM anbaerugoM. Hetunuyneie
caxapa.

Paszgen 9. AMHHOKHCIOTEI U OENIKH.

Tema 9.1. AMHHOKHCIOTHL. DBHOJOTHYECKH Ba)KHBIE
peaknuu anb(a - AMHHOKHUCIOT: Je3aMHUHHUPOBAHUEC
(OKHCIIUTEIIbHOE u BOCCTa
HOBHTEJIBHOE),IeKapOOKCHIINPOBAHHE. CtpocHue
Oenka. IlentumHast cBs3b. Homenkmarypa aum- Tpu-
MEeNTUAOB. PeakiMoHHAs  CHOCOOHOCTL  OENIKOB.
Bropuynasi, TpeTHuHasl, YETBEPTHYHAS CTPYKTypa
OEJIKOB.




JuctunirHel (Moxynn) u3ydaroTes B paMkax ocsoenust OI1 BO «bruoxuMudeckie TeXHOIOHH U
HaHoTexHonorum» 1o HarpasyieHuto 04.04.01 Xumus

Paznen 10. Tpurnunepuasl u Tema 10.1. Knaccudukamus. Kupbl U sKHpHBIE Macia.

110/100HBIE COETUMHEHMSL. Tpurmauepuast. Bocku. dochoaunupl.
I'uxonunuas. buonornyeckue GpyHKIHH.

Pazgen 11. Hykneotumbt " Tema 11.1. Crpykrypa HYKJIEHHOBBIX  KHCIOT.

HYKJICHMHOBBIC KHMCJIOTHI.

Hyxkneo3unsl u Hykneotuabl. HekoTopeie XxuMudeckue
CBOMCTBA HYKJICOTUIOB M HYKJI€O3ua0B. llepBuunas u
BTOPUYHASICTPYKTYPbl HYKJIECHUHOBBIX KHCJIOT. YPOBHH
komnaktuzanuu JJHK.
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HaumeHoBaHNe JUCHUILINHBI

Beenenue B OnonHpopmMaTuky

O0BbEM OUCLUTUINHBI

3 3E (108 4ac.)

COJAEPKAHME JUCHUIIJINHBI

Pa3zngenn:

Tembl

OcHoBBI OMOMH(POPMATHKA

buondopmarnka kak HaydHas TUCIUTUIMHA M KaK
TEXHOJIOTHYECcKass IuiatrgopMma:  OmpejaesieHue,
OCHOBHBIE MOHATHS, 1IeJIM U 3a1a4i. BzanmMocBsa3u
OnoHpOpPMATHKK C JAPYrUMHU JUCIHUILUTHHAMHU
ounonorun. Hoseiimne pocTkeHuss B 00acTH

MOJIEKYJISIPHOU ounosorun 51 TE€HETHKH,
BBI3BaBIIIHE HEOOXO0IMMOCTh pa3BUTHS
OronH(pOpPMaTUKH.

Habop uHpopMaIuy, XapaKkTepU3yIOIUn

O6uononumMepsl (OeNKH, HYKIEHMHOBBIE KHCIOTBHI).
[TocnenoBarenbHOCTH aMUHOKHUCIIOT "
HYKJICOTHJIOB KaK OCHOBHasi HWH(OPMaIMOHHAS
cocTaBJsitonas OMOMH(POPMATHKH.

dopmartsl ¢aiinos, HACTIOTB3YEMBIX B
omomHpopmaThKe. 3amuCch aMHUHOKHUCIOTHBIX
MOCIIEIOBATEIbHOCTEN. 3aMCh HYKICOTHUIHBIX
IIOCJIE0BATEILHOCTEHN.

ba3b1 nanHBIX OMOMH(pOpPMATHKH

baza pmammeix GenBank. PemosutopHble U
aHamuTrueckue (Qynknun GenBank. dopwmatsr
OTNHMCAHUA  TNEPBUYHOM  CTPYKTYyphl  OENKOB
(aMMHOKHCIIOTHOM MOCJIEI0BATENLHOCTH).
Hpyrue QopmaThl 3anucu HYKICOTUIHBIX U
AMUHOKHUCIIOTHBIX MOCIIE0BATEIbHOCTEH,
nHpopmarus o Hux Ha pecypcax EMBL-EMI u
emboss.

Hcrounuku Onosiorudeckoit mHGopMaIui 1 6a3bl
nanHblx B MHTeprnere. Knaccudukanus v TUIBI
0a3 naHHbIX. BceoObemitonue, yHuBepcaibHbIe U
KOMOMHHMpOBaHHbIE 0a3bl JaHHBIX. ba3bl JaHHBIX
0 KOHKPETHBIM OpraHum3Mam. baspl IaHHBIX MO
TUTIaM MOJieKya. JlonomHUuTeNnbHbIe 0a3bl TaHHBIX.
Bricokocnennanu3upoBanHeie  0a3bl  JIaHHBIX.
GenBank — NCBI. baza HyKICOTHIHBIX
nocinenosarenbHocreit EMBL. basa panHbIX 110
Oenkam SwissProt. baza CTPYKTYpPHOU
uapopmarmu o 6enkax PDB — Protein Data Bank.
Bcerpoennbie HHCTpYMEHTHI iist paboThI ¢ OazamMu
naHHbIX B THTEpHETE. Arrperatopsl HHGOpMAIUU
u3 0a3 JaHHBIX U CCHUIOK Ha pecypchl. CeMencTBO
0a3 ganubix KEGG. bBa3zsl maHHBIX [0 MajbIM




Huctummnel (MoAynu) uzydaroTcs B pamkax ocBoenus: OI1 BO «brnoxumudeckne TEXHOIOTUHN H

HaHoTexHonorum» 1o HarpasyieHuto 04.04.01 Xumus

MOJIEKYJIaM U JIEKapCTBEHHBIM IpenapaTtam. bassl
JAHHBIX 10 META0OJOMHKE W €¢ MPUIIOKCHHSIM.
Toxkcukomornueckue 0a3pl JaHHBIX.

HNHCTpYMEHTBI/METOBI
nH(popMaIuen
TaHHBIX.

Metonbl  CpaBHEHUS NEPBUYHBIX  CTPYKTYD
MOJIEKYJ1 OMOTIOIMMEPOB. AJITOPUTMBI CPAaBHEHUS.

BoipaBHuBanue, JIOKaJIbHOE, rJ100aJIbHOE.
MHOXeCTBEeHHOE BBIpaBHUBaHHUE.
DUITOTEeHETUYECKU I aHAIN3 [Tpobmembr
(GUIOTEeHHH TEHOMHBIX TOCIEI0BATEIHHOCTEMH.
OHTon0THN TE€HOB. Nudopmanmonnoe
coJiep>KaHue T€HETHYECKUX

MOCIIeI0BATENIbHOCTEN. Pacro3HaBanne yqyacTkoB
CKPBITBIX NEPHOIUYHOCTEN, TOBTOPOB, Y4ACTKOB
CTaTUCTHYECKON HEOTHOPOTHOCTH.
PaCHO3HaBaHI/Ie HpC}IKOBLIX TCHOB B HepBI/I'—IHI)IX
CTPYKTypax MOJIEKYJT OMOMOTUMEPOB i
uccieoBaHue  MX  (QYHKIUOHAIBHOCTH U

SBOJIIOIUH.
[Iporpammubie cpeactBa U MHTEepHET-CEpBUCHI
TUTS O6ronHGOPMAIIMOHHOTO aHaJu3a.
NHCcTpyMEHTBI 11 aHajdu3a HYKICOTHUIHBIX W
OEJIKOBBIX IIOCJIE0BATEIILHOCTEHN. OrneHka
KadyecTBa CPaBHUTEILHOTO aHaIM3a

MOCIIEJIOBATEIbHOCTE U MPOCTPAHCTBEHHBIX
CTPYKTYp. IHCTpyMEHTHI BU3yaIl3aluu.
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HaumeHoBaHNe JUCHUILINHBI

Itroduction to bioinformatics

O0BbEM OUCLUTUINHBI

3 3E (108 uac.)

COJAEPKAHME JUCHHUIIJINHBI

Pa3zgennt

Tembl

Fundamentals of bioinformatics

Bionformatics as a scientific discipline and as a technological
platform: definition, basic concepts, goals and objectives.
Relationships of bioinformatics with other disciplines of
biology. The latest achievements in the field of molecular
biology and genetics, which necessitated the development of
bioinformatics.

A set of information characterizing biopolymers (proteins,
nucleic acids). Amino acid and nucleotide sequences as the
main information component of bioinformatics.

File formats used in bioinformatics. Recording amino acid
sequences. Nucleotide recording

sequences

Bioinformatic databases

GenBank database. Repository and analytical functions of
GenBank. Formats for describing the primary structure of proteins
(amino acid sequence).

Other formats for recording nucleotide and amino acid sequences,
information about them on the EMBL-EMI and emboss resources.
Sources of biological information and databases on the Internet.
Classification and types of databases. Comprehensive, universal and
combined databases. Databases on specific organisms. Databases on
the types of molecules. Additional databases. Highly specialized
databases. GenBank - NCBI. Base of nucleotide sequences EMBL.
SwissProt protein database. Base of structural information about
proteins PDB - Protein Data Bank. Built-in online database tools.
IAggregators of information from databases and links to resources.
Family

databases KEGG. Databases on small

molecules and drugs. Databases on metabolomics and its
applications. Toxicological databases.

GenBank database. Repository and analytical functions of
GenBank. Formats for describing the primary structure of proteins
(amino acid sequence).

Other formats for recording nucleotide and amino acid sequences,
information about them on the EMBL-EMI and emboss resources.
Sources of biological information and databases on the Internet.
Classification and types of databases. Comprehensive, universal and
combined databases. Databases on specific organisms. Databases on
the types of molecules. Additional databases. Highly specialized
databases. GenBank - NCBI. Base of nucleotide sequences EMBL.
SwissProt protein database. Base of structural information about
proteins PDB - Protein Data Bank. Built-in online database tools.
IAggregators of information from databases and links to resources.
Family

Tools/methods for working with
information from biological
databases

Methods for comparing primary structures

biopolymer molecules. Comparison algorithms.
IAlignment, local, global.

Multiple alignment.

Phylogenetic Analysis Problems

phylogeny of genomic sequences.

Gene ontology. informational

content of genetic




Huctummnel (MoAynu) uzydaroTcs B pamkax ocBoenus: OI1 BO «brnoxumudeckne TEXHOIOTUHN H

HaHoTexHonorum» 1o HarpasyieHuto 04.04.01 Xumus
sequences. Plot recognition

hidden periodicities, repetitions, sections
statistical inhomogeneity.

Recognition of ancestral genes in primary
structures of biopolymer molecules and
study of their functionality and evolution.
Software tools and Internet services

for bioinformatics analysis.

Tools for the analysis of nucleotide and
protein sequences. Grade

benchmarking quality

sequences and spatial

structures. visualization tools.

PykxoBoaurens OIl/

Hupexkrop UBXTH, mpodeccop n.x.H. SAM. CranumeBckuit

o She




