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AHHOTALMU AUCLUNIWH (MOAYNEN) ON BO

U3yuyeHne gucumMnanH BeAeTcA B paMKax OCBOEHMUA OCHOBHOM npod)eccuouanbnoﬁ
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(ko4 M HaMmeHoBaHWe Hanpas/eHNA NOArOTOBKM/CneunanbHOCTH)

2023 .
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HanmeHnoBaHMe AMCUUILIHHBI

HNHocTpaHHBI| A3BIK B IPO(ecCHOHAIBLHOM
AesiTeJIbHOCTH

O0BEM HUCIUIIIUHEL

6 3E (216 gac.)

COJAEPKAHUE JUCHUIIJIMHBI

Pa3peinl

Tembl

HUuctutyr HayKH u

(mpoMeliniuteHHas papmanms)

TCXHHUKH

dopmMupoBaHUE CIIOCOOHOCTH MOHUMATh CHIEU(PUKY
(yHKIMOHMPOBAHUS COLUATIBHOTO UHCTUTYTAa HAYKH
¥ TEXHUKH B MHOS3BIYHBIX CTpaHax u B Poccum u
YMEHHUE COTIOCTABIATH 3TH 3HAHUS IIPU OOLICHUH;

Crneunanu3upoBaHHas KyJbTypa
(mpombIniuteHHas papmanms)

dopMupoBaHUE CIIOCOOHOCTH MOHMMAaTh IpaBHia,
TPaJULMK U HOPMBI OOLIEHUS B IPOQeCcCHOHATBHOMN
Hay4YHO-TeXHHYEeCKOH cdepe (PpapmaneBTHUECKOI
IIPOM3BOJICTBO) B MHOSI3bIUHBIX CTpaHax U B Poccun
U Y4eT 3TUX 3HaHUH MpH 00IIEeHUN

Jlokmnassl

CDOpMI/IpOBaHI/IC YMCHHA NIOHUMATh YCTHBIC JOKJIAAbI
U JOCTAaTOYHO IPOAOJIKUTCIBHBIC BBICTYIIJICHUA Ha
HHOCTPAHHOM A3BIKEC I10 BBI6paHHOﬁ TEMATUKC

Cratbu

(DOpMI/IpOBaHI/Ie YMCHHA TIOHUMATb IIMCBMCHHBIC
HHOCTPAaHHBIC O6IJ_[CH8.y‘IHLIC H Y3KOCICHUAJIbHBIC
CTaTbu, B obnactu MHHOBAIIMOHHBIX TEXHOJIOTHH B
MCIUIINHC, Cl)apMaI_IeBTI/IKe 1 OMOTEXHOJIOTUH

ITaTenTHI

q)OpMI/IPOBaHI/Ie YMCHHA MNOHHMAaTb IMHMCbMCHHBIC
WHOSI3BIYHBIE ITATEHTHI B 00JIACTH MHHOBAITMUOHHBIX
dbapmareBTuke "

TEXHOJOTHI B MEAUIINHE,

OHOTEXHOJIOTHHA

JlenoBoe NHUCHMO

(DOPMI/IpOBaHI/Ie YMCHUA IOHHUMATb CJIOKHYIO

APTYMCHTAIIUIO B JCJIOBBIX NHOA3ZBIYHBIX MHCbMaAX

IToarorosnennas Oecena

dopMHUpOBaHUE YMEHHUS BECTU HEMOATOTOBICHHYIO
Oeceny Ha OOIICHAYYHYIO M Y3KOCIHEIUATBHYIO
TCMATUKY B oOnactu MHHOBAIIMOHHBIX TEXHOJIOTHH B
MeaUIIMHE, papMaleBTUKE U OMOTEXHOJIOTUU

ABTOpUTETHBIE  YYEHBIE B
IPOMBIIIICHHOH (papmanun

obnactu

Cenenusi 00 aBTOPUTETHBIX YUYEHBIX B 00JacTH
HAyKl M TEXHUKH, 00 MCTOPUM U OCHOBHBIX
HaIpaBJICHUSAX Ppa3BUTHS HAYKH W TEXHUKU B
MHOS3BIYHBIX CTpaHax U B Poccuu B o0mnactu

dhapmanuu

@opMHUpOBaHNE YMEHHUS Y4aCTBOBATh B JUCKYCCUU
o OOILIEHAYYHBIM M Y3KOCHEIHaIbHBIM BOIIPOCaM;

Huckyccns BBICKA3bIBaTh U OTCTaWBaTh COOCTBEHHYIO TOUKY
3pEHHsI HA UHOCTPAHHOM SI3bIKE.
dopMHUpOBaHUE YMEHHUS CTPOUTH JIOTHYECKH CBOIO
AprymeHTtanus PMHP ™ P

apryMEHTalUI0 HA HTHOCTPAHHOM SI3bIKE
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[IpeacraBienre HayYHbIX U TEXHUYECKUX
MOHSTUN B npodeccuoHanbHO

OpPUEHTUPOBAHHOM JUCKYpCe

®opMupoBaHue CIIOCOOHOCTH MOHUMAaTh

0COOEHHOCTHU MNpCaACTaBJICHUA HAay4YHBIX n
TEXHUYCCKUX MOHATUN B HHOSI3BIYHOM U PYCCKOM
TeKCTe B 00JIacTu MHHOBALIMOHHBIX TEXHOJIOTHI B

MCIUIINHE, (l)apMaI_ICBTI/IKe 1 OMOTEXHOIOT MU

Coo0urienune

dopMUpOBaHUE YMEHHUS CTPOUTH HA MHOCTPAHHOM
BBICKa3bIBaHUE, cooO1eHne
IPEIOKEHHYIO TEMY Ha OOIIEHAayYHYI0 TEMATUKY B

SA3BIKC Ha

00J1acTH MHHOBAIIMOHHBIX TEXHOJIOTHNA B MEIUIIUHE,
(hapmareBTHKE ¥ OMOTEXHOJIOTHU

Jloruka HAaYYHOI'O U3JIOKCHUA

(DOpMI/IpOBaHI/Ie YMCHU IIOHUMATb

mparMaTuidcCKyr0 YCTaHOBKY TCKCTa W MOTHBBI,
ONnpeac/romurue €ro COACpKaHue 1 KOMIIO3UITUIO

HWHOA3ZBIYHOT'O HAYIHOI'O TCKCTA.

PedepupoBanue Tekcta

@OpMHUpPOBAHNE YMEHUS BBIWICHATh KIIOYEBbIC
OTpEe3KH nepenaBas  MOJYYCHHYIO
UH(OpPMAIIHIO C 3aJaHHON CTENIEHBIO CBEPHYTOCTH B
dbopme pedepara u pedepara-o63opa.

TEKCTa,

I'maBHas MBICIL K ABTOPCKOC OTHOIICHUEC

dopMupoBaHUE yMEHUS TOHUMATh TJIABHYIO MBICITh
TEKCTa,
pacKphIBasi aBTOPCKOE OTHOIIICHHUE K TEME TeKCTa

IMPOCJIC)KUBATL  Pa3sBCPThLIBAHUC  TCMBI,

dopmMupoOBaHUE YMEHUS

MHOS3BIYHBEIA TEKCT B 00JacTH WHHOBAIITMOHHBIX

PE3IOMHUPOBATH

Pedepar TEXHOJIOTMH W HAHOTEXHOJIOTHH B MEIHIINHE,
(apmaieBTHKE U OMOTEXHOJIOTHH, BBIpaXkasi CBOE
OTHOIIIEHUE K COACPIKAHUIO TEKCTA.
dopMuUpoBaHHWE YMEHHS JeJaTh 0030p, u3aras
JTOCTIDKCHHS/TEHJCHIIMM ~ Pa3BUTUSI B 0O0JIACTH
0630p

WHHOBAalIMOHHBIX TEXHOJIOTUH B MEIUIIMHE,
(hapmarieBTHKE 1 OMOTEXHOJIOTUH

JlenoBas Gecena

dopMHpOBaHUE YMEHUS y4acTBOBATh B Oecenie
podecCuoHaNbHOT0/HayYHOT O/TIPOU3BOICTBEHHOTO
Xapakrepa
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HaunmenoBanmue AUCHHUIIINHbI

OcHOBBI GUTOXMMHUM U TEXHOJIOTUH
¢puTonpenaparon

O0BEM HUCIUAIIITUHEL

4 3E (144 4ac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tembl

Beenenne. OCHOBHBIE TTOHSITHSA
¢utoxumuu. HopmarupHas
JIOKYMEHTAIMs Ha JIEKAPCTBEHHOE
PacCTUTEIBHOE ChIPhE.
CrangapTusaius JeKapCTBEHHOTO
PaCTUTEIBHOTO CBHIPhS

OcHoBHble mnoHsATUA. CtpykTypa Il'ocynapcTBeHHOMN

¢dapmakomen: oO0mue W 4YacTHbIe (apMaKoIeiiHbIe

CTaTbu. HOI[JII/IHHOCTB u ):[06p01<aq CCTBCHHOCTD

JICKAPCTBECHHOT'O PAaCTHUTCIBHOI'O CBIPbA. YucnoBwie

IMOKa3aTCJii U MCTOJUKU HUX OIIPCACICHHA. IlonsTue o

«CcKBO3HOW  crtanmapTtu3anum».  CeippeBas  0aza
JIEKapCTBEHHBIX  pacTeHud. Wmmopt wu  skcmopt
JIEKaPCTBEHHOT'O PACTUTEIBHOTO ChIPbs. XpaHEHUe

JICKAPCTBCHHOT'O PACTUTCIBHOI'O0 CBhIPbA B allTCKAaX U HA
CKJIaaax.

JlexapcTBEHHOE PaCTUTENBHOE ChIPBE
U TIpenaparhl, CoAeprKaliee BUTAMUHbI

OO6mas
KJIaCCH(PUKAITHS.

XapaKTCPUCTHUKA BUTaMHHOB,
coopa,

XPaHCHUSI. MeToabI KAUECTBEHHOI'O ¥ KOJTUYSCTBEHHOTO

nux

OcobenHocru CyLIKM U

onpenenenus suramuHoB K u C.

JlexapcTBEHHOE PaCTUTEIILHOE CHIPHE
U TIpernaparsl, CoJeprKaiiee
MOJIMCaXapHUIbI

[Tonucaxapumsl. OcoOenHoctu CTPOCHHSI.

Knaccudukanms.  OU3HKO-XUMHUYECKHE  CBOMCTBA.
[Ipumenenne B wMeaunuHe U (HapMalEeBTUUECKOM
IIPOU3BOJCTBE. Mertobl Ka4eCTBEHHOT' O u
KOJINYECTBEHHOI'0 aHaju3a MOHO- U IOJUCAaXapua0B

JICKAPCTBCHHOT'O PACTUTCIBHOI'O ChIPbA.

HeKapCTBeHHOG PaCTUTCIIBHOC CBIPHEC
" TIperaparhbl, COACPIKAIICC 3(1)I/IpHLIe
Macjia 1 ropeuu

Pacnipoctpanenue >(QUpHBIX Macel B PacTUTEIBHOM
MHpE, UX HaKOIUIeHue, (PU3UKO-XUMUYECKHEe CBOUCTBA,
Jokanu3anusa. MeToasl KOJIM4eCTBEHHOTO ONPEEIICHUS
3(UpPHBIX Macell B paCTUTENBHOM chIpbe. OmnpeneneHue
YUCTOTHl U J1I0OPOKA4Ye€CTBEHHOCTH A(QUPHBIX Macell.
OO611as xapakTeprucTUKa ropedeit 1 ux KiaccupuKarus.
MeauumuHCcKOoe UCTI0Ib30BaHUE.

.HCKapCTBCHHOC PaCTUTCIIBHOC CBIPHEC
H IIperaparkl, COACPIKAIMICE CCPACUHBIC
TJTIMKO3HUAbI

OOmrast XxapakTepUCTUKA U KIACCH(PUKAIUS CePACUHBIX
TJTUKO3H/IOB. OUTOXMMUYECKUI aHaJIH3 u
Ouonoruyeckas CTaHAApPTU3AIMS CHIPbS, COACPIKAILETO
ceplieyHble TIMKO3u bl KomuecTBeHHOE onpe/eieHue
CEepJ/ICYHBIX TJIMKO3UOB HAMEPCTSIHKH MIEPCTUCTOM 10
Eponeiickoit papmakornen (EP).

JlexapcTBEHHOE pacCTUTEIBHOE ChIPHE
u npenaparsl, coJepaKallee

AJTKAJIOU I

Bnusuue BHCIITHUX (I)aKTOpOB HaKOIINICHHUEC
AJIKAJIONI0B. KJIaCCI/I(I)I/IKaLII/IH. KauecTBeHHBIC pCaKkuunu.

Ha

CriocoObl BBIICTICHUS aTKATOUIOB U3 CBIPbs. MeToIbl
KOJIMYECTBEHHOI'O OIPE/EICHUS AJIKaJIOHUI0B.
Brinenenne u XUMHUYECKUI CUHTES aJIKAJIOWIOB.
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JlexapcTBEHHOE paCTUTEIIBHOE ChIPbE
U IIpenaparbl, COJeprKallee CamOHUHBI

OO0mmas xapakTepucTUKa U Kilaccu(PuKaIus CaOHUHOB.
Pacnpoctpanenue B pacTtutesibHOM Mupe. MeToasl
GUTOXMMUYECKOTO U OHMOJOTMYECKOro  aHaJn3a
JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS, COJEPKAIIETO

CaIIOHHHEI. MCIII/II_II/IHCKOC MMPUMCHCHUC.

JlekapCTBEHHOE PaCTHTEIBLHOE ChIPhE
coJiepiKariee
TyOUIIbHBIE

u npernaparsl,
(beHONOTINKO3UAbl U
BELIECTBA

OO6mass xapakrepucTuka (DEHONBbHBIX COEIUHEHUH.
MEAUIIMHCKON MPaKTHKE.
yOMIIbHBIX BEIIECTB.

[Ipumenenue B
XapakTepucTukKa

Knaccugukamnus. ®Ousndeckue cpoiictBa. Ilpumenenue
B MemuuuHe. PUTOXMMHUYECKHE METOIbl aHalu3a
JIEKAPCTBEHHOI'0 PACTUTENIBHOIO ChIPhsI, COACPIKAILErO

TyOuIIbHBIC BEIIECTBA.

JlexapcTBEHHOE PaCTUTEIBHOE ChIPhE
u npernaparsl, coJieprkariee

AHTPalCHIIPOU3BOAHBIC

OO0mas
PacrnpocTtpanenue B
OMOCHHTE3a JIEKAPCTBEHHOIO PACTUTEILHOIO CBIPbS,

XapaKTCPUCTHKA AHTPALCHIIPON3BOAHBIX.

pacturensHoM wmupe. Ilytu
COJIeprKaIIero
OUTOXMMHUYECKHE METOAbl aHallu3a JIEKAPCTBEHHOTO

AHTPAICHIIPOU3BOAHBIC.

pPacTUTENLHOTO CBIpBS, COZIEpIKAIETo
AHTPALICHIIPOM3BOIHBIE.
JlekapcTBeHHOE pacTUTENbHOE Chiphe | OOmas  XapakTepucTuka  (IaBOHOMAOB M UX
U npemnaparsl, coJiepxallee | rIMKO3UI0B. dUTOXUMHUYECKUI aHam3
(1aBoHOUABI JIEKapCTBEHHOTO PACTUTENILHOTO ChIPbS, COAEPIKaIIEro

q)HaBOHOI/II[LI. Hcnons3oBanue (I)J'IaBOHOI/II[OB B
TCXHOJIOTHUN MHHOBAIIMOHHBIX JICKAPCTBCHHBIX q)OpM

Jlumocomsl ¢ hr1aBOHOUIAMH U (PUTOCOMBI.

JlexapcTBEHHOE PACTUTENIBHOE CBIPbE
U IIpenaparsl, COAEPKAIEe JUTHAHBI,
KYMapuHBI 1 XPOMOHBI.

OOmast xXapakTepuCTUKa JIMTHAHOB M KYMapUHOB.
Knaccudpukanusa. Xumuyeckuidl aHaiau3 IpenapaTos,
COoZepXKaMX KyMapuHbl M JIMTHAHbL. MeEIUIIMHCKOE
UCIIOJIb30BaHNE. JINTHAHBI KaK COCIMHEHUS IS

BHYTPUKJIETOYHOMN TOCTAaBKU TUAPOPUIBHBIX MOJIEKYI.

OcHOBBI IIpoliecca IKCTParupoOBaHUS
JIEKapCTBEHHOT' O PacTUTENBHOTO
CBIPBS.

Dtanbl  3KCTPAaKIMOHHOro  mpouecca. [IpuHOUIBL
BbIOOpa 9KcTpareHta. Meroabl HMHTEHCHU(UKALUU
AKCTPAKIIUH.

SKCTpaKHI/IOHHHC npenaparsl

Hactou, oTBapel, HACTOMKH, KUJIKHE, CYXUE U T'YCThIE
skcTpakThl. CrocoObl UX TMoyyueHus. AmmapaTbl U
YCTaHOBKH  JIJIA AKCTPaKLIMOHHBIX
npenaparoB. CTaHgapTH3alUs KCTPAKIIMOHHBIX

HperapaToB.

IMPOU3BOJACTBA
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HanmeHnoBaHMe AMCUUILIHHBI

OCHOBBI CTATUCTHKH U MmporpaMmMupoBaHusd

O0BEM HUCHUIIITUHEL

4 3E (144 dac.)

COJAEPKAHUE JUCHUIIJIMHBI

Pa3nennl TeMBI
W30pannbie  Bompochl  Teopuu | 1. Teopuu BeposiTHOCTEH: YCIIOBHBIE  BEPOSTHOCTH.
BEPOATHOCTEMH Omnpenenenne yCIOBHOW BEPOSITHOCTH, (OpMYyJia TOTHOM
BeposiTHOCTH,  ¢opmyna  baiteca.  HesaBucumocThb
COOBITHH.

2. Teopus BeposiTHOCcTeH: CityJaiiHast BeTMuInHa, QYHKIUSI
pacnpezneneHus. Maremarnyeckoe OKugaHue, TUCIIEPCHs,
KOppeJssLus, KOBapualum, UX CBOUCTBA.

3. Teopus BeposiTHOCTEW: OCHOBHBIE TEOPEMBI TEOPUU
BeposiTHocTel. HepaBeHcTBO UebblieBa. 3akoH 0OJIbIINX
yucen. LleHTpasibHas npenenbHasi TeopeMa.

4. Teopus BeposiTHOocTel: Pacnpenenenns. CtannapTHele
JUCKPETHBIE U  HENPEPHIBHBIE  paCIpeieieHus, UuX
MaTeMaTUYECKHE OXHMJaHUsA, IUCIEPCUU U CBOMCTBa
(buHOMMaIIBbHOE, PaBHOMEpHOE, HOPMAJIBHOE,
IIyaCCOHOBCKOE, I0Ka3aTeIbHOE, TEOMETPUUECKOE).

5. Teopuss BeposarHocrei: Ilonstue o menm Mapkosa.
CrannoHapHO€ COCTOSIHUE.

CTraTHUCTHKA U aHaJIU3 JaHHBIX

6. Cratuctuka W aHanM3 JaHHBIX:  BrIOOpKa,
npasonoaodue.
7. Cratuctuka u aHaiu3 JaHHbIX: OlleHHBaHUE

[apaMeTpoB  paclpeneIcHuil,
MIpaBA0N0100MUsL.

8. Cratuctka W aHanu3 JOaHHBIX: JloBepHUTETbHBIC
HHTEPBAJILL.

9. Craructuka M aHanu3 JaHHbIX: OCHOBHBIE MOHSATHS
MamMHHOrO 00ydeHus. OTiIOKeHHas BBIOOpKa, ee
HEJOCTaTKH. Kpocc-panunanus. Leave-one-out.
[TepeoOy4ueHHOCTD.

10. Cratuctuka W aHanu3 JaHHBIX: Kiacrepuszamus.
Anroputm K-Means. OnieHkn kadecTBa KiacTepu3aIiu.

MCTOA MaKCHMaJIbHOI'O

IIporpammupoBanue 51

aJITOPUTMBI

11. IIporpammupoBaHue, aITOPUTMbI U aHAIU3 JAHHBIX.
[Ipocreiimme KOHCTPYKIMHU SI3bIKa MPOrPAaMMHMPOBAHUS.
[ukinel, BeTBaeHus, pekypeus. 12. OCHOBHbIE KOMaH[IbI
UNIX.

13. TIporpamMmmupoBaHue U aIrOPUTMBI: JBOUYHBIN TOUCK
U JIEPEBBS MTOUCKA. XOII-TaOTUIIBI.

14. TIporpammupoBanue u anroputmsl: ['padsl, 00xox
rpada B IIMPUHY U B TTIyOUHY.

15. TIporpammupoBanue u ajroput™mel: COPTHPOBKH,
CpeIHsIs U HauXy/Iasi CII0)KHOCTh aJIfTOPUTMOB.

16. IIporpammupoBaHue U aaropuTMbl: Perynsphbie
BBIPAKEHMUSI.
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AKTyajibHbIE IPO0JIEMbI COBPEMEHHO
HAHOTEXHOJIOTHH

O0BEM TUCHUILTUHBI

3 3E (108 4ac.)

COJAEPKAHUE JUCHUIIJIMHBI

Pa3nennl

Tembl

KonaparseBckue BOJIHBI U
TEXHOJIOTMYECKUE YKIIa bl

[uknuyeckoe pa3BUTHE MUPOBOM SKOHOMUKH. KoHuenus
H.[A.KonapareeBa.  ['noGampHBIA  AemMorpaduyecKuid
nepexona. MHmycTpuanbHas W MOCTUHAYCTpUaibHas (asza
pa3BuTHs. | 'yMaHUTApHO-TEXHOJIOTMYECKAs PEBOJIIOLIMS

Hanorexnoorugeckas
WHUIMATHBA U €€ MECTO B paMKax
texnosoruit VI yknama

dyHaamMeHTaIbHas u IIpUKJIaHas HayKa.
[TpunuunuanbHele NpoOIeMbl B 00JIACTH TEXHOJOTUU
koHa XX Beka. IIporpamma P.Cmommm pa3Butus
HaHOTeXHoJorui. HaHoTexHoornyeckue WHULIUATHBBI
BEJYLIUX CTPaH.

DyHIaMEHTAIbHBIE 3a7a4u B
objacTu Hayku O MaTepuanax H
HAHOTEXHOJIOTHU

KoncTtpynposanue MaTepHaIOB. MenneneeBckui
CKpuHUHT. HOBBIE TIpencTaBiIeHUs] O CTPYKTYpPE MaTepHuH.
3a mpenenaMu dJIEMEHTApHOM (M3MKH TBEPIOTO TeJa.
['eHeTHYecKue anrOpPUTMBI U MHOTONapaMeTpuyecKas
ONTUMM3AIIHSL.

AOCOIIOTHEIE MaTCpHraJibl u
OUKINYCCKas DOKOHOMHKA

Konnenmus abcomoTHeIXx MarepuaioB P.Delinmana. Ee
NpPUHIMIAATBHBIE orpanmueHus. Oddekr Pebunnepa.
HyxHbl 11 Ham abcontoTHbIE MaTepuanbl. KoHnennus
UKIAYECKON SKOHOMUKHU.

[IpoGnembr  pecypcoB, Oymylee
PCUUKIMHIa U MUPOBad JUHAMHUKaA

HoBas crparteruss mnpupoaonoyb30BaHUA. 3aMKHYThIE
MIPUPOIOTIOI00HBIE IIUKJIBI. OrpaHUYeHUS TI100aT3aluu 1
COTIEPHUYECTBO B 00IACTU TEXHOJIOTHIA.

Mukpo- W HaHODJIEKTOPHUKA —
NEePCIEeKTUBBI U (PyH/IaMEHTaIbHbIE
OTpaHUYECHUS

Pa3Butue BeiuncinTeNnbHON TeXHUKH. [lepexon oT Mukpo-
K  HaHOMJNEKTpoHUKe. Kpusuc  mosynpoBOJIHHUKOB.
IlepcriekTHBBI HHTEPHETA BELLEH.

UckycctBennslii  uHTeiekT U | [IpeacraBnenuss o reHome. HepemeHHble 1npoOiaembl
HAaHOTEXHOJOrnu.  Mempucropsl, | reHetuku. IIporpamma «I'eHOM 4yesnoBeka» U ee BIMSHUE Ha
JIHK-BbIuucnenus, JpyTUe | pa3auuHble chepbl KU3HeAesITeabHOCTH. [Ipornos Jlema u
napagurMbl MIEPCIEKTUBBI aBTOABOJIIOLUU.

IIpoext «KonHekTOM d4enoBeka». HelpoHHbIE ceTH,

aIropuTMBbI pacrno3HaBanus oopazos. JJHK Beruncnenus.
Bonpmne MPOEKTHI u | Konnenmus TpaHCTYMaHU3MA. XoMmo-Jeyc.
HaHoTexHOJOTHH. [IpoekT «I'eHOM | DyHIAMEHTAIbHBIE OTpPaHUYCHUS. Konuenmms
yenoBeka», NpoekT «KonHekrom | dyTypomoka M peakuuss oOmiectBa Ha  OBICTpBIE
YEJIOBEKay. U3MEHEHUS.

CouunanbHble pUCKH U MIEPCIIEKTUBBI
paSBI/ITI/Iﬂ HaHOTeXHOJ'IOFI/Iﬁ " BCCIoO
V| TEXHOJIOTHYECKOTO yKIaaa

[TpoekTbl Oyaymiero W poJib HAHOTEXHOJOTHH B JTHX
npoekTax. UenoBeueckoe U3MEpEeHHE TEXHOJIOTHYECKOIO
nporpecca.
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MeHen:xkMeHT B IPO(ecCHOHAIBLHOM AeSITeJIbHOCTH

O0BEM HUCIUIIITUHEL

3 3E (108 4ac.)

Kparkoe coaepxanue AuCUUILIMHBI

Ha3Banue pa3nesnoB (Tem)

Kparkoe cogep:xxanmne pa3iesioB (TeM) TUCUUIIMHBI:

AU CIHMILTHHBI
Conepxanue noHsATus | [loHsITHE MEHEIKMEHTa, €ro CoAep)KaHue W MECTO B
«MEHEIHKMEHT. DYHKIUU | CUCTEME COLMAILHO-3KOHOMHUYECKUX KaTeropuil.
MEHEeKMEHTA. OCHOBHBIE YepPThl U XapPaKTEPUCTHUKU MEHEIKMEHTA.

XapakTepUCTUKHU MEHEKepa U MpeJIPUHUMATESL.

OpraHu3anroHHO-IIPABOBbIE (HOPMBI
BeleHus Ou3Heca

OpranuzannoHHO-TIpaBOBbIE (POPMBI BeJeHHs Ou3HEca B
P® (cormacuno I'paxpanckomy koaekcy P®D). Ilonsitue
OpraHu3aIy, €€ OCHOBHBbIC BHUJIbI M Mpu3Haku. OOmue
XApPaKTCPUCTHUKU OPraHU3aluvu. BHy’l'pCHH?[?[ 1 BHCUIHAA
cpella OpraHu3alnu.

JKu3HEeHHBIN UK OpraHU3alliy.

XapakTepuCcTHKAa OCHOBHBIX U3MEHEHHH, TPOUCXOIAIINX
B OpraHu3allii B XOJ€ €€ KU3HEHHOI'O IMKJIA, COTJIacHO
mozaensm M. Anuzeca u JI.Ipeiinepa.

Muccusa koMnanuu.

Muccus KOMITaHHUH. Tunesl Muccun

(hapmaneBTUUECKIX KOMITAaHHH.

MUCCHH.

MoTuBanus byHKUIUS

YIIPABJICHUS.

KakK

XapakTepUCTUKa COAEPIKATEIBHBIX TEOPUM MOTHUBALMHU
(A.Macnoy, ®.I'epubdepr u ap.).

JIuniepcTBO U pyKOBOJICTBO.

[Tonsitue nmuuepcTBa U pykoBoacTBa. CTUIIN yIIpaBICHUS.
[Tonsarue YIIPABJIEHYECKUX pelIeHuni 51 150.4
KIIacCU(pUKAIHU.

VYrpasineHue npoeKTamu.

CxoJacTBa U pa3anyus NPOEKTOB U OM3HEC-TIPOIIECCOB.
3aMHTEepEeCOBAaHHbIE JIUIIA TPOEKTa U UX (PYHKLIUU.
IIpoextHas komanaa. IIpouenypa nocrpoeHuss KOMaHIbI.
Cxema ympaBieHHUs] IPOEKTHOM KOMaHIOW (yIpaBlieHUs
HEPCOHAJIOM).

CTpaTel"I/I‘leCKI/Iﬁ MCHCIPKMCHT

MapkeTuHroBsle cTpaterud. MeToJbl MapKeTHHIOBBIX
uccrenoBannii. Ananu3 BHemHei cpeabl (STEP — ananu3
wi PEST — anamu3). SWOT — ananms.

OpFaHI/B AITMOHHBIC
MCHCIP)KMCHTC

MpoIecChl B

HenoBoe obmenune. DopMbl  1€I0BOTO  OOIICHHUS.
Opranuzanusi coOpanuii u aenoBbix 6ecen. [lyOmmunbie
BbICTYyIUIeHHUS. OCOOCHHOCTH MEHEKMeHTa SmoHuw,
CHIA, I'epmanun, [IBenun.

MeHemKMeHT nepcoHana KagpoBass  momutuka.  IlpuHimmel  oOmeHuss ¢
IEPCOHAJIOM.
KoH(IUKTHOCTh B MEHEKMEHTE Kongnukronorus. Buasl u nOpuyuHBl  KOHQIJIUKTOB.

Crunu paspenierust KoH(aukToB. CTpecc. YmpaBiieHHE
cTpeccaMu. MeTobl 60pbOBI CO CTPECCOM.

TalM-MeHEePKMEHT B JIEITEILHOCTH
nepcoHana

TaliM-MEHEKMEHT B ICSITETbHOCTH MEPCOHAIIA.
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OxpaHa 00beKTOB HHTEJIEKTYAJIbHOM
CO0OCTBEHHOCTH

O0BEM TUCHUIIIINHBI

5 3E (180 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl TeMBI
IIpaBoBbIE OCHOBHI | ['paxknanckuii kojekc Poccuiickoit dexneparuu. Yacth
UHTEJUIEKTyaabHOM coOctBeHHocTH | V. TlpaBa Ha  pe3ynpTaThl HMHTEIUICKTYaIbHOM
(HC). JEATENBHOCTH. OOBbeKTBI UHTEJUIEKTYaIbHON
COOCTBEHHOCTH.
MesxayHapoiHbI€ COTJIAIIEHUS 110 MexayHapoiHOe ~ COTpYyAHHYECTBO B oOJsacTu

OXpaHEe UHTEJUIEKTYaJIbHON
COOCTBEHHOCTH.

MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH.

[TarenTHOE MIpaBo.
OOBEKTH MATEHTHOTO MPaBa.

[TarentHOE paBo. OcHOBHBIE MTONIOXKEHUs. [laTeHTHBIE
npaBa. OOBeKTHl MaTeHTHOro TmpaBa. M3o0perenue.
ITonesnas monens. Ilonyuenne narenra. [lonnepxxanue
JIeUCcTBUS NaTeHTOB. [Ipekpallienre 1 BOCCTaHOBIICHUE
neicTBUs mateHTa. [IpombInuieHHas COOCTBEHHOCTb.

N3o0perenue. CocTaBieHue 3aBKU
Ha U300peTeHHE.

N3o0perenue. YcinoBusi maTeHTOCIIOCOOHOCTH. 3asiBKa
Ha mnareHt. CocTaBieHHE 3asBKM Ha HW300pETCHHUE
(odopmiteHne 3asBICHUS Ha MOAAYY, COCTABICHUE
onucaHus, GOpMyJibl, BHIOOP MPOTOTHUIIA).

[TaTenTHBIC HCCIEIOBAHUS.

[TaTentHsle uccnenoanus. [larenTHas uHbOpMaLUs.
[IpoBenenne maTeHTHOro Tmoucka: pabota ¢ 0Oasoi
naHHbix PocmatenTta. baspl JaHHBIX 3apyOeKHBIX
MaTeHTHBIX BenoMcTB. OdopmiieHne otdyera o
MAaTEHTHBIX UCCIEAOBaHUIX.

Oco0eHHOCTH TaTEHTOBaHUS B cdepe
HAayKOEMKHX TEXHOJIOTHIA.

OcobeHHOCTH IMaTCHTOBAHMS 00BEKTOB
HaHOTeXHOJorun. OCOOCHHOCTH MaTCHTOBAHUS HOBBIX
XUMHYECKAX COCIMHCHHA. Ocobennoctu
MMaTeHTOBAHUS 00BEKTOB OMOTEXHOJIOTHH.
Oco0eHHOCTH TaTeHTOBAaHUS B 0071acTH (hapMaleBTUKU

1 MEIUIINHEI.

ABTOpCKOE PaBo. OOBbeKThI

ABTOPCKOTI'O IIpaBa.

CpeactBa MHIMBHAyaldW3aluud U
npupaBHeHHbIe K HUM PU/I.

JInLeH3nOHHBIN JIOTOBOP
MPaBOBOM HMHCTPYMEHT IIepelaydu
IIpaB Ha UCIIOJIb30BAHUE PE3YJIbTATOB

Kak

I/IHTeHHeKTyaﬂBHOﬁ JACATCIIBHOCTH.

[IpaBoBass oxpana ©0a3 pgaHHbBIX B Poccuiickoi
denepanuu. lN'ocynapcrBenHas peructpanus
nporpamm OBM.

CpeacTBa HHAUMBUYAIU3ALUU U IPUPABHEHHBIE K HUM
pe3yIbTaThl MHTEJJIEKTYaJIbHON JESITETbHOCTH.
ToBapublii 3HaK. Bugsl (popMbl) TOBapHBIX 3HAKOB.
JInnensnonusle JI0OTOBOpA. Knaccudukarus.
Odopmnenue. JHorosop 00 OTUYXJI€HUU

HCKJIIOUNTENbHOrO npasa. [Iponmaxa-3akyrnka
JIALIEH3UH.
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OCHOBBI KBAHTOBOII MEXaHUKH U
¢usnyeckoit xXuMun

O0BEM HUCIUIIINHEL

43E (144 gac.)

COJAEPKAHUE JUCHUIIJIMHBI

Pa3gennl

Tembl

OCHOBBI TEpMOJIMHAMUKH.

[Ipenmer TEPMOJIMHAMUKH. Tuner
TepMOJMHAMHUYeCKUX cucteMm. lloHsTHe o©
¢GyHKuuAX cocrosiHudA. VneanbHbll ra3, 3aK0OH
Hanbtona. 0 m | Havasa TepMOJMHAMUKH.
[IpuiioxxeHne nepBoro Havana TEPMOAMHAMUKHI
K pa3in4yHbIM IpoueccaM. TennoeMKoCTb.
[loHsiTHE CTAaHIAPTHOM COCTOSIHUM BEILECTB.
3aBUCUMOCTh TEMI0BOro 3¢ddexra ot
Temreparypsl. 3akoH Kupxroda.

CrarucTuueckuil NoIX01 K TEpMOANHAMUKE.
BepostHocTs, suTponusi. OOpatumble U
HeoOpaTuMeble Tiporiecchl. I1 Hayano
TCPMOAUHAMUKHU.

Cratuctuyeckass HMHTEpIpETAlUsl SHTPOIUU.
OHTpOIUs CMEUICHMsI HUACAIBHBIX ra30B.
OOpatumple ¥ HeoOpaTHUMbIE  MPOIECCHI.
OHTpoIusl MEPEXOAHOr0 cocTosiHus. Bropoe
HAy4ajJo TepMOAMHAMHUKU. TpeThe Havano
tepMmoauHamMuku. [locrynar Ilnanka.

TepMOI[I/IHaMI/I‘IGCKI/IC MNOTCHIUAJIbI.

Ouneprust [T'enpmrombua. OHeprus ['n6b6ca.
Kpurepun camMonpon3BoIbHOCTH MPOLIECCOB U
paBHOBECHsSI ~ CHCTEMBbl  TNpPH  PA3IUYHBIX
yCIOBUSAX. 3aBUCUMOCTh 3Hepruu ['mbb6ca ot
TEeMIEepaTypbl U JaBieHus. Y paBHeHue ['ndoca-
I'enbmronsna.

TCpMOI[I/IHaMI/IKa XUMHYCCKOT'O paBHOBECH .

YPaBHeHI/Ie HN30TCPMBI XUMHYECKOMN PCaKIuu.

Pacnpenenenne Makcsemna — bosbimaHna 1o
KMHETUYECKUM DSHEprusiM Mpu TOCTOSHHON
TEMIIEPATYpE. VYpaBHeHHE M30TEPMBI
XMMHUYECKON peakiuu. YpaBHEHHE H300aphl
xuMudeckon peakiuu Bant-I'ododa.

['ereporennsie paBHOBecus. [Ipasmio ¢a3
I'n60ca.

[lonstne o daze. TepmonnHamuyeckue
ycioBusi  paBHoBecus (¢a3. IlpaBmimo a3
I'm66ca. PaBHOBecHss B OJIHOKOMITOHEHTHOM
cucteMe. /[narpamma cocTOsTHUSL BOJBI.
Vpasnenue Knaneipona-Kinaysuyca.

PaBHOBecus B 6I/IHapHI>IX TCTCPOTrCHHBIX
CUCTCMaAX.

JlnarpamMma 1jiaBKOCTH € IPOCTON 3BTEKTHUKOM.
KpuBble oxyaxjaeHuss OWHApHBIX cMecel
pasnu4Horo cocrasa. Kpusele kpucTamun3anuu
pacriaBa.

PacTtBOpBI.

Kunkue pactBopel. Jluarpamma KumeHwus.
Paznenenne xuakux cmeceid. Ileperonka.
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OrpaHu4eHHO CMEIIMBAIOIIMECS  KHIKOCTH.
DKCTpaKIHUS.

Kucnotel u ocHoBanus. bydepHbie pacTBOpBHI.

Teopun KUCIOT U OCHOBaHUU: AppeHuyca,
bpencrena-Jloypu, Jletouca. Jluccoumanus
KHCIIOT U OCHOBaHWi. BydepHbie pacTBOpEIL
Onpenenennun  pH  OydepHoro pactBopa.
Bbydepnas emkocts. TutpoBanue ciaadbix

KHCJIOT CUJIbHBIMHW OCHOBAaHUSAMHU 1 HaO60pOT.

CuIbHBIE IEKTPOJIUTHI.
DIIEKTPONPOBOIHOCTb.

3aKkoH Kynona. DJIEKTPONPOBOIHOCTbD.
3aBUCUMOCTh AIEKTPONPOBOIHOCTH oT
koHueHTpauuu. [Iposognuku | u Il pona.

Onektpoasuxyias cuia (31C) u
AJIEKTPOJIHBIC TOTCHIHAIIBI.

3aBUCHMOCTb QJICKTPOAHBIX INOTCHOHUAJIOB OT

AKTUBHOCTEM  KOMIIOHEHTOB  3JIEKTPOJHBIX
peaKkIuu. YpaBHeHuE Hepncra.
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIN 3JIEKTPO/.
N3mepenue D/1C.

XuUMH4ecKkasd KUHETHUKA.

OCHOBHbBIE TIOHATHUS XHMUYECKOW KUHETHKHU.
CkopocTb xuMuueckoil peakuu. @opmanbHast
KHHETHKA Metonsl

IIPOCTBIX  PEaKLHM.

OIIpeAeICHUs HopsIIKa peaKIuii:
MHTETpalIbHBIN, Tudepennanbublil. Bnusnue
TEMIIEpaTypbl Ha CKOPOCTb XUMHUYECKOMI
peakuuu. Ilukn bopa-I'abepa. YpaBHeHue

Appenuyca.

KuneTrka coKHBIX XUMHYCCKUX peaKI.IHfI.

O6parumbie pEeaKIuH. [TapannensHbie

peakuuu.  IlocnenosarenbHble peakuuu.
Teopusi KMHETUKH OOpPATUMBIX XMMHUYECKUX
peakuuii: Teopuss OMHApHBIX COYAApeHUM,

TCOPHA AKTUBHOT'O KOMILJICKCA.

IToBEpXHOCTHOE HATAKEHUE KUIAKOCTEM.
AncopOrius.

['u60ca.
AncopOmusi.

[ToBepxHOCTHAs JHEprus

[loBepxHOCTHOE  HaTsSIKEHUE.
VYpasaenue aacopOiuu ['n66ca. AncopOius Ha

TBepAbIX copbeHTax. Teopuu aacopOuu.

Konnonanoe cocrossHuEe BEIIECTBA.

[Ipupona wu xnaccudukanus
MonekynsapHo-

JUCTIEPCHBIX
CHCTEM. KMHETUYECKUE U
PEoIOrnYecKre CBOMCTBA KOJUIOUIHBIX CUCTEM.
MeTopl MONY4YeHHUsI U OYMCTKU KOJUIOMIHBIX

pacTBOpPOB.

BricokoMoneKysipHbI€ BEIIECTBA U UX
pacTBOPBL.

Knaccudpukanus BMC. ®a3oBbie cocTOSHUS
BMC. CsoiictBa pactBopoB BMC. I'enu n
CTYJIHH.
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HanmenoBanne JUCHUITIINHBI

OcHoBbI (papManeBTHYECKOH TEXHOJOTHH U
HAHOTEXHOJIOTHHU

O0BéM JAUCHUITIIMHBI

4 3E (144 uac.)

COJAEPKAHUE JUCHUIIJIMHBI

Paszgeanl

Tembl

Beenenne B (papmareBTHUECKYIO

TCXHOJIOTHIO.

dapmaneBTHUYECKass TEXHOJIOTMS Kak Hayka. Llenmn u
3agaud. OCHOBHBIC TOHATUS U TepMHUHBI. HOpMaTuBHas
0aza. OCHOBBI ~ MPOU3BOJICTBA  JICKAPCTBEHHBIX
MpernapaToB B yCIOBHUSIX XUMHUKO-(apMaleBTUYECKOTO
MpoM3BOJCTBA. buodapmaius Kkak HampaBiICcHHE B
(bapmareBTHIECKON TEXHOJIOTHH. IlonsTue
TEpaneBTUYECKON HEIKBUBAJIIEHTHOCTHU JICKAPCTBEHHBIX
CPEJICTB. Hanpasnenus OnodapMarieBTUIeCKuX
HUCCIeqOBaHUN

Krnaccudukanun
dbopm.

JICKApPCTBCHHBIX

Knaccugukaius mo arperaTHOMy COCTOSIHUIO U IYTSIM
BBeJeHUsA. OcoOble TpeOoBaHUS K JIEKapCTBEHHBIM
dopMamM AN SHTEPAJIBHOTO M MAPEHTEPAIBLHOTO
BBeZieHMs. Kiaccudukanus JexapcTBEHHBIX (OpPM Kak
JIVICTIEPCUOHHBIX CHCTEM.

BcnomorarensHbie BCIICCTBA U UX
HCIIOJB30BaHHUC B Q)apMaI_II/II/I.

KomnoneHTsl JIEKapCTBEHHOM (bopMBI.
BcnomorarenbHbie BELICCTBA. Bnusinue
BCIIOMOTaTeNbHBIX BEUIECTB Ha OHOJOCTYMHOCTh U
CTaOUIIBHOCTH JIeKapcTBEHHBIX (GopM. TpeboBanus,
IPEIbABISEMBIE K BCIOMOIAaTEIbHBIM  BELIECTBAM.
Knaccudukanus 1 HoMeHKIaTypa.

JlexapcTBeHHBIE (bopMbI c
YIPYTOBSA3KOIUIACTUYHOM Cpenon

Masu. OcHoBHBIE KOMIIOHEHTRI Ma3el. Ma3eBble OCHOBEI
(BomHbIe U HEBOJHBIC). TpeboBaHus, MpEeAbIBIIEMbIE K
MazsiM.  Cynmosutopund. OCHOBHBIE  KOMITOHEHTHI
CYNITO3UTOPUI OCHOBEI. [IpoMebluieHHOE
pon3BoJCcTBO. OCHOBHBIC NPHUHIUIIBI U ammaparypa.
Kontponp kauecTBa. YmakoBKka, TPaHCIIOPTHUPOBKA U
XpaHEHHUE.

TepaHeBTI/I‘-ICCKI/IC adpo30JIu.

OnpeneneHie W NPUMEHEHHE  TEPareBTHUECKUX
a’po30JIen. OU3UKO-XUMHYECKHE CBOMCTBA,
CTaOMIIBHOCTD a’po30JIEH. OcobenHocTH

pacrpezieieHus a’po30Jied B JIbIXaTENbHBIX MYTSX.
Tumns! pacneiurenei. O60pyaoBaHUE IS

MIPOM3BOJICTBA HAHOIIOPOIIKOB. Ocobennoctu
IIPOU3BO/JICTBA.
DKCTPaKIIMOHHBIE JIEKapCTBEHHBIE | DKCTparupoBaHUE PacTUTEIBHOTO, JKUBOTHOTO,

npenapatbl. HacTOWKU. DKCTPaKThI.

MHUKPOOHOJIOTHYECKOTO ChIpbsSi M KYJIbTYphl TKaHEH.
[TonroroBka chIpbs Ui SKCTparupoBanus. TpeOoBaHus,
IIPEAbSBIISAEMBIE K JKCTPArcHTy. Croco0st
DKCTparupoBaHus.  BelmeneHue  MHAMBUIYaJIbHBIX
OMOJIOTMYECKH aKTUBHBIX COSAMHEHUH U BKIIOUECHHE X
B JIEKapCTBEHHBIC (DOPMBI C HANIPABICHHOM JOCTaBKOM.
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Knaccudukanus, TmonydeHHe W CTaHAApTU3ALUS
HACTOCK, XXUJAKHUX, CYXHUX OKCTPAKTOB.

NuabekunoHHbIe JICKApCTBCHHBIC OnpeneneHHe, XApaKTCPpUCTHKA 151 CBOICTBa

Impenaparsl. HHBCKIIUOHHBIX IperaparToB. HpOI/ISBOI[CTBO u
KOHTPOJIb Ka4€CTBA. Tpe60BaHI/I$I K MHBCKIIMOHHBIM
JIEKapCTBEHHBIM (hopMaM. XpaHCHHE.

XKunkue nexkapctBeHHble  (Qopmbl. | Onpenenenue, XapaKTepUCTHKAa M OOIIHWE CBOMCTBA.

CycneH3uu 1 3MyJIbCUU.

ArperatuBHasi, = KMHETHYECKas, KOHJCHCALMOHHAA
YCTONYMBOCT, XapaKTepU3yroLIue ¢buzuko-
XUMHYECKYIO CTA0OMIIBHOCTh CYCIIEH3UH U AIMYJbCUI KaK
reTeporeHHbpIXx cucteM. @DakTopbl, BIMSIOIIME Ha
OMONOCTYIIHOCTh ~ JIEKAPCTBEHHBIX  BEIIECTB B
CYCIIEH3HUX u SMYJIbCHSIX. TpeboBanus,

MNPpEABABISACMBIC K CYCIICH3UAM U SMYJIbCUAM. MeTtoanl
IMMOJIYYCHHS U OLICHKA Ka4CCTBA.

Teepable sexkapcTBeHHble  (opMmbl. | Tabnetku. Omnpenenenue. Xapakrepuctuka. Buisl u
JlexapCTBEHHBIN bopMBI c | HoMeknarypa Tabnerok. TeopeTnueckue OCHOBBI
MOAU(UIIPOBAHHBIM tabnetupoBanusa. CTaguM TEXHOJIOTMUECKOTO Mpoliecca.
BBICBOGOX IeHHeM. HanoTexHosornu B | AIIAparypa. Texnonoruyeckue CBOHCTBA
CO3aHMM TBEPIBIX JIEKAPCTBEHHDIX tabnerupyemblx — MmarepuanoB. OlieHKa  KauecTBa
bopm c MOH(HIIPOBAHHBIM Ta0JIETOK. Wcnonb3oBanue CaHMPYIOLIX
BEICBOGOAICHITEM. HAaHOTBEPAOMEPOB U  AHAJUTUKO-TEXHOJOTHUYECKHI
koMmiuiekc ACM NTI Spectra B u3yueHUN IOBEPXHOCTU
tabnetok. Karncynsl, miaactelpi ¢ MOAU(UIMPOBAHHBIM
BBICBOOOKICHUEM. [Ipumenenue, 0COOEHHOCTH
KOHCTPYKLIMM U CBOMCTBA JIEKApCTBEHHBIX (hopM c
MO (UIIMPOBAHHBIM BHICBOOOXKAEHUEM.
Joctmxenus ¢dapmaneBTrueckoii | JlekapcTBeHHbIe (HOPMBI U3 MUKPOKANCYI. JIMTOCOMBI.
TEXHOJOTMH 110 CO3JaHHI0 HOBBIX | TpaHCIOpTHBIE JIEKapCTBEHHbIE CUCTEMBI.
JIEKAPCTBEHHBIX bopm ¢ | IIponekapcrsa. DU3NKO-XUMHUYECKHE CBOICTBa
HCIIONB30BAHHEM  HAHOTeXHOJOruii. | PapMaKoIoruyecky 3Ha4YMMbIX HAHOYACTULl. AnpecHas

AnpecHass JOCTaBKa JIEKapCTBEHHBIX
CpPEICTB.

JOCTaBKa JIeKapcTB ¢ momotnpio  Stealth-mumocom.
HanpasnenHelii  TpaHcrmopT — OMOJErpaAMpyrOIIUX
MOJIMMEPHBIX HaHO4YacTHll. BomopacTBopuMbIe U
KOJUTOMIHBIE (POPMBI «aPECHBIX)» HAHOUACTHII.

Hanouactunsl "
HAaHOCTPYKTYPUPOBAHHBIC MaTEPHAIIBI
B OMOMEIUIIMHCKUX HCCIICIOBAHUAX U
dapmaruu.  AapecHas — JIOCTaBKa
JIEKAPCTBEHHBIX CPEJICTB.

CBs3b CTPYKTYpBhl HAaHOUYACTHUI] C UX OHMOIOTHYECKUMU
saddexTamu in Vivo u in vitro. OOIHe 3aKOHOMEPHOCTH
u 0COOEHHOCTH (dbapMaKOKMHETUKHI u
(dapMaKoMHAMUKHA HAHOYACTHII, OINpEACIIIeMbIe WX
pa3Mepamu. YactHele clyqau YCIICIITHOTO
(apMaKoJIOTHIECKOT0  TPHUMEHEHUS  HAHOYACTHII.
[Tpumenenue HaHOYACTHII B MEIHIINHE.
HanompoBosnioku, yriaepojaHbie TpyOOKH, KBaHTOBBIC
TOUKH, QyJUIepEH-COAepIKAIINE IUTAH/IbI, JCHIPHUMEDHI.
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buorexHo0rus 1 OMOHAHOTEXHOJIOTUS

O0BEM HUCIUIIITUHEL

5 3E (180 gac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pa3gennl

Tembl

CoBpeMeHHast OMOTEXHOJIOTHS B CO3/IaHUH 1
MIPOM3BOJICTBE JICKAPCTBEHHBIX CPEIICTB

Ponp  OuoTexHOJOrMM B COBPEMEHHOIA

(dhapmanum.

ITonsiTne 0 OMOO0OBEKTAX-TTPOAYIIEHTAX
(MMKpOOpraHu3Max), UCIOJIb3yEMbIX B
MIPOM3BOICTBE JICKAPCTBEHHBIX CPEJICTB.

Knaccudukanus wmukpoopranuzmonB. OOMeH
BEIIECTB M NUTAaHUE MHUKPOOPTaHU3MOB.
Metabonu3M MHUKPOOHOW KJIETKH, MPUHIIMIIBI
€ro peryJaupoBaHusl.

Metoapl  KyJIbTHBHPOBAaHUS  OMOOOBEKTOB-
MPOYLIEHTOB (MHKPOOpPTaHH3MOB) npu
IIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEACTB.

MeTtoapl KyIbTHBHPOBAHUS TTOBEPXHOCTHBIE H
TI1yOUHHBIE.

OcHOBHbIE STanbl (cramun)
OMOTEXHOJIOTHYECKOTO MIPOM3BO/ICTBA
JICKApCTBCHHBIX CPECTB

Oo6mme monoxenusi. [IporneccyanpHas cxema
IPOHM3BOJICTBCHHOTO  OHOTEXHOJIOTHYECKOTO
nporecca. Aspais U IMEpPeMEIINBaHUE IPU
(dbepMeHTanuu. [TenooOpa3oBanue u
HeroramieHue.  IlapaMeTpel ©  CHOCOOBI
KOHTPOJIA (bepMeHTEepOB. AcenTHka
OMOTEXHOJOTHYECKOTO MPOU3BOCTRA.

Brienenue 1ieneBpix IpoIyKTOB
OMOTEXHOJIOTMUYECKOTO IPOU3BOJICTBA,
HCITOJIB3YEMBIX B IPOU3BOJICTBE
JIEKapCTBEHHBIX CPEIICTB.

Brinenenue OuornpenapaToB MEpBOW TPYIIIBI
(MHaKTUBUpOBaHHAs  OWomacca),  BTOpOM
rpynnsl (IPOAYKTH MeTabolu3Ma), TpeThei
rpynnsl (pemapaTsl Ha OCHOBE
YKU3HECTIOCOOHBIX MUKPOOPTaHU3MOB).

CoBepiieHCTBOBaHHE OMOOOHEKTOB-
MPOYIIEHTOB, UCIIOJIb3YEMBIX B TIPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB, AMATHOCTUYECKUX U
PO(QUIAKTHICCKHIX TTPEIapaToB METOIaMHU
MyTareHe3a M CeJIeKIUH.

Cenexkuuss MHUKpOOpPraHu3MoB. Myrarenes u

METOJIbl  BBIJCJIEHHUS MYTAHTOB: KIJIOHOBbBIE
KYJbTYpbl,  THUIIBI  MyTalud,  pEBEPCHUU
MYTaHTOB,  MYTOCHHTE3, OJIOK-MYTaHTBI,
MYTOCHUHTOHBI.

[TpodumnakTuyeckrue U TMarHOCTUIECKUE
CpeAcTBa OMOTEXHOJIOIMYECKOTO
IIPOU3BOJICTBA

NMMyHOOMOTEXHOTOTHYECKHE CpeICTBa,
UMMYHOJHUArHOCTUKYMBI, MIMMOOUIIN30BaHHbBIE
(hepMeHThI

Pa3paboTku GMOTEXHOIOTHYECKOTO
MIPOM3BOJICTBA IEKAPCTBEHHBIX CPEJICTB

BaKIIWH. [TpownsBoacTBO
buorexHomoruyeckoe
AHTUOHMOTHKOB.
MIPOU3BOJICTBO
(bepMEeHTHBIX

[TpownsBoacTBO
6akteprodaros.
MPOU3BOJCTBO
buorexnonornyeckoe
BUTaMHUHOB.  [Ipon3BozcTBO
MIPENaparToB.
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HaHoTexHO0JI0OTHH B MeANIIMHE

O0BEM HUCIUIIITUHEL

4 3E (144 4ac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pa3nennl

Tembl

HanotexHnoynoruu B OHOJIOTUHA U MCIUINHC!
COBpPEMEHHOEC COCTOAHUE BOIIpOCa

BBCIICHI/IG B HAHOTEXHOJIOTHIO. O3HAKOMJICHHEC
MarucCTpoB C OCHOBHBIMH IIOHATHUAMU,
3ala4aMi, TCPpMUHAMHU U 3HAUCHUCM MMPCAMCETA
HaAHOTCXHOJIOI'NH. HpI/IMeHeHI/Ie
HAHOTCXHOJIOTMHU B MCIUIIMHE U OHOJIOrUu:
COBPCMCHHOC COCTOSIHUC BOIIPOCA.

HaHOqaCTHHBI B 6I/IOMC,Z[I/II_[I/IHCKI/IX

KCCIICIOBAHUSAX U MEIULIMHCKOM IMPpaKTHUKCE.

HaHOMaTepI/IaJIBI MCIUIIMHCKOI'O HAa3Ha4YCHMA.
OcobenHnoctu YHUKAJIbHBIX (1)I/ISI/I‘ICCKI/IX n
XHMHYCCKHUX CBOHCTB HaHOMAaTCPUAJIOB.

HaHoyCTpOﬁCTBa MCIUIMHCKOI'O HAa3HA4YCHU A

HanoycrpolictBa MEAUIMHCKOTO Ha3HAYCHUSI.
Mukpopo60oTsl, HaHOPOOOTHI. Mcnons3oBaHue

B MEIULINHE MHOTO() YHKIIHOHAITBHBIX
HAaHOYCTPOWCTB. buomenuuuHckue
HAaHOTEXHOJIOTUH. Opranuzanus
OMOJIOTNYECKUX CUCTEM.
Hanobuorexnonoruu B naboparopHoil | HanoOnouumns!. Hanorexnonornn B
JUarHOCTHKE LIUTOTCHETHKE. JluarHocTuueckue  TecCT-
cucrembl. HaHoOnonaTuuKu.
TpaHcropTupoBKa M HampaBlieHHas JocTaBka | lcmonb3oBaHue HAaHOTEXHOJIOTUU JUIs

JICKApCTBCHHBIX CPCACTB

TPAHCIOPTUPOBKM U HANIPABJIECHHOW JTOCTABKHU
JIEKapCTBEHHBIX MTPENAPATOB.

[TpumeHneHne HaHOTEXHOJIOTUU u | Hanorexnonorun B KapAHOJIOTHH.
HAaHOMAaTepHaJloB B OTAENbHBIX obnacTsax | HanorexHonoruu B SHI0KPUHOJIOTUH.
MEAUNLIVHBI HanoTexHOn0rnM B OHKOJIOTMH, TEMATOJIOTMH U
TpaHcdysuonoruu. HanorexHomoruu B
Tepanuu 3a00JI€BaHUM IbIXaTEIbHON CUCTEMBI.
Bonpocel 0e30macHOCTH npuMeHeHns | HaHoTokcukosorndeckas oTpacib

HaHOMAaTCPpUAJIOB u HAHOTEXHOJIOTHit
MCIUIINHC

B

uccnenaoBanuil. Mzydyenne 6e3omacHocTu
HaHOMaTepHajoB. M3yueHne noTeHuaabHbIX
PHUCKOB U MOOOYHBIX 3(p(PeKTOB, CONPSIHKEHHBIX
C MCTIOJTb30BaHNEM HAHOMATEPHUAJIOB B
KIMHUYECKYIO METULIUHY.
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Du3NKo-XMMHYECKHE METOAbI AHAJIH3A

O0BEM HUCIUIIITUHEL

43E (144 yac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tembl

Ananutuyeckuit curnai. [lpeaen
obOHapyxenwus. Bunbl u popmel 3amucu
aHAJUTUYECKOT'0 CUTHAJIA.

Bun anamutHdeckoro curHaia - HWHTETPAIBHBIH,
Qg depeHIranbHbI, COOTHOIIEHUE CUTHAM : IIyM,
nudposas, aHajgorosas (opma 3amKEcH CHTHANIA,
CIOCOOBI  HCIOJNB30BaHUS ~ KOMITBIOTEPOB B
MHCTPYMEHTAJIBHBIX METO/IaX aHaN3a.

CrniekTpanbHble METOBI aHAJIN3A.
XapakTep B3auMOJICUCTBUSA
AJIIEKTPOMATrHUTHOIO U3JIy4EHHUS C
BEIIECTBOM, 0030 Pa3IUYHbIX BUJIOB
CIIEKTPAJIbHOTO aHAJIM3a.

CrekTpoMeTpUYECKUE METOJIbl aHaIn3a. ATOMHas
CHEKTPOMETpUs. ATOMHO-DMHCCUOHHBIA aHAIU3.
PenTrenoBckast CIIEKTPOMETPHSI. ATOMHO-
OMUCCHOHHAas (OTOMETpUs IIaMEHHU. ATOMHO-
abCcOpOIMOHHBII MeTOZl. ATOMHO-a0COpPOLMOHHAS

CHEKTPO(OTOMETPUSI. ITonsiTue 0
pazOMETPUYECKUX METOIAX.
CrniekTpocKkonus B ylIbTpa(HoIeToBON U MounekynspHas CIIEKTPOMETPHUSI.
BUANMOI obnactsx. [Ipumenenne nannoro | Cnekrpodoromerpudeckuid  aHanus.  [Ipuemsr
BHJIA CIIEKTPOCKOIIHH. CIEKTpO(OTOMETpHUH. [Torpemnoctu B
CHeKTpohOTOMETPHUH. [Tpuemsl

CHEKTPO(OTOMETPUYECKOTr0 aHan3a. biiok-cxema
npuoopoB. [Ipobomoaroroska.

dyopecLieHTHas CIIEKTPOCKOIIHS.
IIpuMeHeHne JaHHOTO BUJA
CIIEKTPOCKOIIHH.

Onyopumerpuueckuii ananus. diayopecueHuus U
dbochopecuenmus.  [lpumenenne B aHaIu3e
OMOJIOTMYECKU aKTUBHBIX coelMHeHM. biiok-cxema
npubopa, [IpoGonoaroroska.

Crnextpockonus B UH(ppakpacHOU
obnactu. [Ipumenenue qaHHOTO BUIA
CHEKTPOCKOMHUH.

Nudpakpacuas CIIEKTPOMETPHUSL.
XapakTepucTUIeCKre Mojaockl noriomenus. bUK-
cnektpockonus.  KoppensimonHele — TaOHIIBL.

biok-cxema npubopa. [Ipobomoaroroska.

Crnexrpockonust AIMP. OcHoBbI MeTOAA.
[IprmMeHeHne B aHAIN3€ OPraHUYeCKUX
COEIMHEHU.

CnekTpoMeTpus I€pHOTO MATHUTHOT'O PE30HAHCA.
XUMHWYECKUH CIBHUT, KOHCTAHTHI CITMH-CITHHOBOTO
B3aUMOJICUCTBUS, WHTErPalIbHasT HHTEHCUBHOCTH
curHana. biaok - cxema nmpuOopos.
[IpoGonoaroroBka.
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IIpumenenue cnexkrpockonuu AMP.
Oco0eHHOCTH CIEKTPOCKONIUY Ha SApax
yriepona 13C.

Oco0eHHOCTH CHEKTPOCKONUH Ha siipax yriepona
13C.
bnok - cxema npubdopos. [Ipobonoaroroska.

Macc-creKTpoMeTpu4eCKIE METOIbI [Tpobnema BbIOOpa MeToJa aHaJIN3a.
JIEMEHTHOr0 aHanu3a. [Ipumenenue B KonnenrpupoBanue. Ilonstue 00  anamuse
AQHAJIN3€ OPraHUYECKUX COCTUHEHUMN. BBICOKOYMCTBIX BELICCTB. Macc-
CIIEKTPOMETPUYECKHUE  METOABl  DJIEMEHTHOI'O
aHanu3a QYHKIHMOHAIBHBIX MaTepHUasoB.
XHPONTUYECKUE METOABI aHAJIN3A. Crepuonsomepust coenuHeHui. [lomsspumerpust.
Jucnepcust oNTUYECKOro BpaleHus, Jlucniepcust  ONTUYECKOrO BpAllCHUsS, KPYrOBOU
KpPYTOBOW JUXPOU3M. muxpousMm. [Ipumenenne MeronoB. TexHuka

u3mepenus. [Ipubopsr.

Xpomarorpagusi. OCHOBBI METOAA.
Knaccudukanus xpomarorpadpudeckux
METO/I0B aHAJIU3A.

Knaccugukanus xpomarorpaguyeckiux MeETOIOB.
XpomarorpamMma u XpoMarorpaduieckue
napametpsl. O01mas Teopus XpoMaTorpadhuaeckoro
pazneneHus. Teopusi TEOPETHYECKHX TapelioK.
Kanunsipasie cuibl. [IpuHyInTeIsHOE ABIKEHHE.

["a3oBast xpomaTorpadus.
["a3oxkuaKocTHAS XpoMaTorpadus.
KunxoctHast xpomatorpadus. BOXKX.
OCHOBBI METO/IOB.

YcrpolictBo razoBoro xpomarorpada. I'azer —
HocuTenu. bBiok BBoJa M HcmapeHUs MpoObL.
Xpomarorpadguueckue KonoHKH. HemnoaBukHbie
xuakue gaspl. Jlerektopsl. HenoasuxHble )KUIKHUE
¢a3pl. KauecTBeHHBIN U KOJMYECTBEHHBIH aHAIIN3.
bnok-cxema npubopa. [Ipo6onoaroroska.

OcHOBBI HOHOOOMEHHOI Xpomarorpaduu,
HKCKJIFO3MOHHOM XpoMaTorpaduu,
apuHHOI Xxpomarorpaduu.

KoncraHThI MOHOOOMEHHOTO paBHOBECHS.
Henonswxkubie skunkue ¢aszwpl.  [Ipumenenue
JTaHHBIX BUJOB Xpomarorpadpuu.
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HanmenoBanne JUCHUITIINHBI

KOMHL]OTeprIe TEXHOJIOI'MA B HAYYHBIX
HCCJIeA0OBAHUAX

O0BEM HUCIUIIINHEL

2 3E (72 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pasnennt Tembl
Paznen 1. Nudopmanmonnsie | Tema 1.1. KommnberoTepHble u  WHGOPMAIMOHHBIC
TEXHOJIOTUH KaK MHCTPYMEHT HAYyYHBIX | TEXHOJIOTUU B HAYYHBIX UCCIICIOBAaHHUSX.
UCCIICIOBAaHU [lpeumymecTBa  HMCHOJMB30BAHUS  KOMITBIOTEPHBIX

TexHoJoruil. [I[puMeHeHrne KOMITbIOTEPHBIX TEXHOJIOTHI
Ha OCHOBHBIX 3Tarax Hay4YHOT'O UCCIICIOBAHMS.

Paznen 2. IlpencraBnenue Hay4qHOU
uHpopmanuu

2.1.

CTaTUCTUKHU B HAYYHBIX MCCICIOBAHUAX. ITonsTie

Tema IIppuMeHeHre METOAOB  INPUKIIATHON
HYJIEBOW TUITOTE3HI.
OdopmiieHHEe  pe3yabTaToB
METOINYECKOM PadOTHI.
PaGora ¢ mporpamMmamu Excel, Statistica, Power
Point. O6paboTka 1 BU3yalH3allys HAyYHbIX JaHHbIX.
OnucaHue METOJaMH CTATHUCTUKH C TIPUMEHEHUEM
nporpamm Excel w Statistica cBoux wmarepuaion

HCCJIEIOBAHUN.

HAy4yHOM U  y4eOHO-

Pazmen 3. WudopmanmoHHbIE
TEXHOJIOTUH B 00pa30BaHUM.
ba3oBble MeTOABI CTAaTHCTUYECKOTO
ananmu3a B cpene Excel. MnTepHeT kak
UHCTPYMEHT METOAUYECKON
MOJIEPKKU Y4eOHOTO Tpoiiecca

Tema 3.1. Marepuan coOCTBEHHBIX HAONIOACHUN M HUX
anaim3 B cpene Excel ¢ npumenerrem 6a30BbIX METOIOB
CTaTUCTHUKH.

Pabora B cpene Excel. Co3nanue cxem u guarpamm c
MOMOIIBI0 MHCTpYMeHTa SMartArt u mnpeseHTauuii B
Power Point.

Paznen 4. Cucrema KOMIBIOTEPHOM
anmreOper  Maple B
UCCIIEIOBAaHHSAX

HAayYYHBIX

Tema 4.1. IIporpammusiii maker Maple. Bo3mosxxHOCTH.
3anuch MareMaTudeckux Gopmysn. 3agauu, peraeMbie B
Hay4YHBIX HCCIIEIOBAHUSX.

Paznen 5. buomerpus kak Hayka:

UCTOpUH, TEIH, METOJIBI.
WNudopmanus, MH(POPMAaLIMOHHbIE
CHCTEMBI, MH(POPMALUOHHBIE
TEXHOJIOTUH

Tema 5.1. buomerpust kak Hayka: UCTOPHUS, LIENH,
METO/JIBI.

CereBble MHQOPMAIIMOHHBIE TEXHOJIOTUU U HTEpHET.
3ayeM HaM HYy>XHa OMOMETpHUS U YTO AaeT pabdoTa B
NHurepHere.

TexHonoruss mnoucka uHPoOpManuu B
OO0pa3zoBarenbHbIe U HAYYHBIE PECYPCHI.
WNHurepHera.

PabGorta B MuTepHEeTe C 1ENBIO TOMCKAa MOCOOHMH IO

OMOMETpPHM U TPOTPaMM CTATUCTUYECKOH 00pabOTKH

WHrepHere.

JaHHBIX.




Jucrummmas! (Moaynw) n3ydarorces B pamkax ocBoeHust Ol BO «IHHOBaIMOHHBIC TEXHOJIOTHH U
HaHOTEXHOJIOTUHU B MEIUIMHE, (papMaLeBTHKE U OMOTEXHOJIOTHI
no HanpasneHuto 28.04.01 HaHOTeXHONIOTMY 1 MUKPOCUCTEMHAsI TEXHUKA

Paznen 6. Omnucanue W cpaBHEHHE
BBIOOPOK,  OLICHKA  JJOCTOBEPHOCTH

CTAaTHUCTHYECKHUX IOKa3aTelei

Tema 6.1. Tunbl BEIOOPOK M MX OMHCAHHUE METOJAMHU

CTAaTUCTHKH.
Tunsl pacnpenenenuii. CTaTUCTUYECKUE IMOKA3aTeINH,
OITMCBHIBAIOIIINE BBIOOPKHU c HOPMAaJIbHBIM
pacrpeiesieHueM.

[IpoBenenne TpynmupoBKH JaHHBIX. [locTpoeHune
BAPUALIMOHHBIX PAIOB W KPHUBBIX, OMHUCHIBAIOIIUX

pacnpezeneHue. Pacyer cTaTUCTUYECKUX MTOKA3aTENEH.

OueHka TNpUHAAIEKHOCTH BapuaHT K  JaHHOMU
reHepaJIbHOU
COBOKYITHOCTH.
IlocTpoeHne BapuUalMOHHBIX  KPHMBBIX, YaCTOTHBIX

Tabnui. Pacuer craTHCTHUECKHX TITOKa3arelel Ha

KaJIBKYJISTOPE U ¢ mpuMeHeHnem Excel.

Pasznen 7. NudopmanmonHbie
TEXHOJIOTHU KaK HHCTPYMEHT Hay4HBIX

HUCCIEeI0OBAaHUN

Tema 7.1. AHaiM3 NaHHBIX, MUMEKOIIMX HOPMAaJIbHOE

pacopeaciicCHueC MW IPUMCHCHUC IIApaMCTPHUYCCKUX
MCTOAOB CTATUCTHUKU.

MeTo/p1 aHaM3a U CpaBHEHUSI BHIOOPOK C HOPMATbHBIM
pacupeneneHueM.
AHanmM3 TpUMEpPOB C JAaHHBIMHU, UMEIOIIMMU Pa3HBINA

TUI pacnpezeneHus. AHaIU3 TUIA PAacHpeIeIeHUs 10
MaTepuagaM COOCTBEHHBIX UCCIIEI0BaHUMN

PacueTsl KO3((QUIIMEHTOB KOppENslUU, PpEerpeccuu,
BbISIBJICHME BIUSHUS (HAaKTOPOB, CPABHEHHE BBHIOOPOK C
npuMeHeHneM Kputepues Ouiiepa u CTbrofieHTa

Paznen 8. [IpencraBneHue HaydHOI
uH(popManun

Tema 8.1. Bei6opku C
pacripenenenueM. HemapameTpuueckue KpUTEpUH HUX

HCHOpPMaJIbHbIM

JIOCTOMHCTBA U HEJTOCTATKH.
Henapamerpuueckue meronsl. Kpurepun npumenenus
U JIOCTOMHCTBA METOJIOB HEIapaMeTpUIECKOU
CTaTUCTUKH.
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HanmenoBanne JUCHUITIINHBI

MI/IKPO- H HAHOCHUCTEMBI B TCXHUKE U TCXHOJIOI'NHA

O0BEM HUCIUIIITUHEL

3 3E (108 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl

TeMBI

Pasznen 1. Meroasl snuTakcuu

Tema 1.1. Buapr snutakcuu. JlerupoBaHue KpemHUS.
OnuTakcus u3 ra3oBoi ¢gaspl. Co3gaHue P-N mepexooB.
JlokanbHas snuTakcus. MonekyaspHO-IydeBast
AIUTAKCHUS

Paznen 2. JIutorpadus

Tema 2.1. Buasr nutorpaduu. Coznanue P-nmepexoioB.
PentreHoBckass nmutorpadus. DJIEKTPOHOIUTOTpAQHS.
Honno-nyuesas nutorpadus. Ontudeckas autorpadus.
Jpyrue Buasl murorpadvu: HOHHAS, JICKTPOHHAS

Paznen 3. CriocoOsl monyuenus SiO.

3.1

TepMonuTruecKkui

Tema Tepmudeckoe  OKHCIEHHE  KPEMHUS.

cnoco0. AHODHOE OKHCIIEHHE.

SiO..

KpEMHHsI U ee

HHpOJ’II/ITI/I‘IeCKOG OCaAXIACHHUC Texnonorus

IJICHOK  HUTpUIA IMPUMCHCHUC.

IIimazmeHHOE OKHCJICHHE. ITnmasmoxumuueckoe
OCaXJICHHE OKCUJHOW IUIEHKH. BakyymHOe

TepMudeckoe pacnsuieHre SiO.

Paznen 4. Vicropust pa3Butus
UHTETPATHHBIX MUKPOCXEM.
A-cuctema.

4.1.
MUKpocxeM. 3akoH Mypa. Marepuansl Ha pa3HBIX

Tema Hcropuss  pa3BuUTUS ~ MHTErPaJIbHBIX
YPOBHSIX MHUKpPO- M HAHOAIEKTPOHHKHU. Pabouume cioun
MOJIYIIPOBOJTHUKOBBIX PUOOPOB. PazButre A-cuctemsl.
[TpaBuna npoekTHpoBaHUs (GParMEHTOB MHTETPATbHBIX
MUKpOcxeM. Mertamm3anus U KOHTAaKTHI.

MexxcoequHEeHHUS B HHTCIPpAJIbHBIX MUKPOCXCMAX.

Paznen 5. MOII tpan3ucrop.

Tema 5.1. Koncrpykuus u npunnun padotst MOII
TpaH3ucropa. OCHOBBI TEXHOJIOTUM H3TOTOBJICHUS B
00BEMHOM KPEMHHHU U Ha M30JMPYIOUIUX MOIJIOKKAX.
Hanopaszmepnsie MOII Tpan3ucTopsl.

Paznen 6. MOII

MHKPOCXCMBIL

HHTCI'PAJIbHBIC

Tema 6.1. Kommuemenrapusie MOII uHTErpanbHble
cxempl (MUMC). Hx  pazBurue.  TexHomorus
msrorosinenuss. MOII HMMC. MOII HUMC
TpaH3UCTOpax ¢ n-KaHaoM. CpaBHEHUE OCHOBHBIX
napametpoB MOIT UMC. MacmrabupoBanue MOII
NUMC.

Ha

Paznen 7. HoBble KOHCTpyKUUHU

HAaHOPAa3MCPHBIX 3JICMCHTOB

Tema 7.1.
HaHOoXHAKOCTHON MOJIEBOM TPaH3UCTOP. YTJIEPOIHbIE

JjIeMeHTBl Ha KBaHTOBBIX IIpoBOaax.

HaHOTPYOKH. [l{eneBrie cTpyKTypHhI, paboTaromye Ha
s dexTe TyHHETUPOBAHUS.
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CoBpemeHHbIEe IPUHIUNBI KOHTPOJISI KayecTBa
JIEKAPCTBEHHBIX CPEJICTB

O0BEM HUCIUAIIIUHEL

4 3E (144 dac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pa3gennl

Tempbl

OyHaMeHTaTbHbIE KOHIETIIA U
TEPMHHOJIOTHS, UCTIONB3yeMast IPU
yIpaBJICHUHN KaueCTBOM,
0€30MacCHOCTBIO U

3 PEKTUBHOCTHIO MEAUITTHCKHUX
MpermapaToB.

Mecto GLP B cucreme GxP — cuctemsl JOKyMEHTaUH 110
CO3/1aHHIO0, TIPOU3BOJICTBY, XPAHEHUI0 U OOpaLICHUIO
nekapctB  (GLP-GCP-GMP-GDP-GPP-GSP).  IIpuemsr
peanuzanuu npuHnunoB GLP Ha dapmaneBTuueckoM
MpeAnpUsATHH. YTpaBieHHe KayeCTBOM, 0€30M1aCHOCThIO U
3¢ (HEeKTHBHOCTRIO (DapMaIeBTHIECKON MPOTYKITUECH C
ucnons3oBanueM konuenuuu GxP, 1ISO 9001.

AXKpeIuTaIus UCTbITaTeIbHbBIX
naboparopuii

TpeboBaHust K HCHBITATETLHBIM J1a00PATOPUSAM. OTaIbl
aKKpeauTaluu. AKKpeIUTYIOUIUI opraH.

IToaxons! K IMOCTPOCHHIO CUCTCMBI

obecreyeHns KauecTna MMPOAYKIINH.

CtpykTrypa mpeanpusitTusi, poib U (QYHKIHH OTHAeja
obecneuenus kadectBoM (OOK) u otmena KOHTPOJsS
kagectBa (OKK) Ha ¢apmarneBTHUECKOM TpPEANPUSTHH.
JIOJDKHOCTHBIE UHCTPYKIIUH, KOJIJICKTHBHAS "
NepCOoHaJIbHAs OTBETCTBEHHOCTh. TpedoBanus ['OCT P
NCO 9001-2008 «Cucrema MEHEIXMEHTa KadeCTBa.

Crannaptabie oneparmonnsie mpouenypst (COIT).

KonTpons kauecTBa npu
JICKApPCTBCHHLBIX CPCACTB HA
MIPOU3BOJICTBE U B UCTIBITATENLHOM
nabopaTopuu.

AHanutuueckas ciyx0a NpeanpusTHs Kak cHucrema
o0OecrieyeHrs KOHTPOJI KauecTBa Ha BCEX CTaausAX
aHanu3a. Bunabl aHanu3za B 3aBUCHMOCTH  OT  €T0
Ha3HadyeHUsA. Merog U MeToAMKa aHanu3a. XUMUYECKUE U
(U3NKO-XUMHUYECKUE METOJIbl aHaIN3a, MPUMEHSIOIINECs
JUIS BXOJHOIO KOHTPOJIA CBIpb  Pa3JIMYHOTO
MIPOUCXOXKACHUSA (pacTuTeNBHOTO,

MI/IKpO6HOFO), KOHTPOJIA TPOMCKYTOYHBIX IMPOAYKTOB,

XUMHUYCCKOTIO,

BCIIOMOT'aTCJIBHBIX BEIICCTB U KOHTPOJIA Ka4€CTBa TOTOBOM
npoaykuuu. HopmaruBHas pokymeHrtamusi. OCHOBHBIE
HUCTOYHUKH, IIYTHU W TIPHYUHBI I[IOIMMagaHHA MI/IKpO6OB-
KOHTaMHUHAHTOB B cdepy MpOU3BOJACTBA U TOTOBYIO
IPOAYKLHUIO. IIposepka CTEpUIIBHOCTH,
MHUKPOOHOIOTUYECKUX IIOKa3aTeNeu, TECTBI
3G GEKTUBHOCTH M METOJbI, UCIOJIb3yeMble IS aHalu3a
pe3yJIbTaTOB. Kpamudukarms 1a00paToOpHOTO
o0opynoBaHus. ATTecTanus U MoBepka JabopaTopHOTo

00opyIOBaHUs.

Pa3zpaboTka aHanmuTHYECKIX
METOJTUK

Pa3pabotrka ™meromuk ananmuza. Orambl. [loaxonmbl K
aHaJIM3y MHOTOKOMIIOHEHTHBIX JIEKAPCTBEHHBIX CPEJCTB

Banmunmanust aHaauTHIecKux
METOJIUK, TPUMEHSIEMBIX B

Banunanust MeToauk uaeHTU(UKAITIN U KOJTHYECTBEHHOTO
ornpeneneHus. Tpancdep aHaATUTUYECKUX METOIUK.
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KOHTPOJIC KauCCTBA JICKAPCTB.

YnpasieHrue Ka4eCTBOM.
CamouHcniekuus u ayaut. PadoTta ¢
MIEPCOHAJIOM.

VYnpasienune Ka4eCTBOM (KOppeKTHpYyIoLIHe,
perynupyoIue, IpeLyNpeXIaA0Iue NefcTBUs).
Camouncnexkuuss u  aygur. llponenypa mnposeneHus
CaMOMHCIIEKIIMM W BHYTPEHHETO ayaWuTa, I[PUHIIMIIBI
BHECEHUS U3MEHEHUH M aKTyaJHu3alus IpOLELyphl
BHYTPEHHETO ayIUuTa, MOAXOAbl K aHaIu3y pe3yJbTaToB
BHYTPEHHEIO ayJuTa M BHECEHHE KOPPEKTUPYIOLIUX
JIeicTBUI B pabOTy CHCTEMbl MEHEKMEHTA KaueCTBa Ha B
UCIIBITATENIbHOM 71a00paTOpuM Ha OCHOBE pE3YIbTAaTOB
BHYTPEHHETO ayJINTA.
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CrangapTu3anus U perucrTpauus
JIEKApPCTBEHHBIX PeNapaToB U MPOAYKUHHU
HAHOUHYCTPHUHU

O0BEM TUCIHUIIIINHBI

4 3E (144 4ac.)

COJAEPKAHUE JNCHUIIJIMHBI

Paznennl Tembl
HCTOpI/I‘lCCKI/IC ACIICKTHI (bapMaHeBTI/I‘ICCKOI\/’I I/ICTOpI/IqCCKI/Ie ACIICKThI (bapMaHeBTquCKOﬁ
IIPOMBINIIICHHOCTH. KJ'IaCCI/I(bI/IKaI_II/IH ITPOMBIIIJICHHOCTH. KHaCCH(bHKaHHH
JIEKapCTBEHHBIX IPENAPATOB. JICKAPCTBCHHBIX ImpenaparosB. O630p
q)apMaHeBTI/I‘-ICCKOFO PBIHKa JICKAPpCTBCHHBIX
Imperaparos.
Hpouecc p33pa6OTKI/I JICKapCTBCHHOT' O Hpouecc pa3pa6OTKI/I JICKapCTBCHHOT'O

npcerapara. JKusHeHHBIH MUK JICKAPCTBCHHOI'O

npenapara. Hayunble acnektbl. JKU3HEHHBIM
LUKJI JIEKApCTBEHHOTr0 mpenapara. HauanbHbie

npernapara.
CTauH pa3paboTKu JICKapCTBEHHOTO
nperapara. [louck Mosekyibsl. B3anMocBsi3b
MEXIy MOJICKYJISIDHOU CTPYKTYPOH |
OHMOJIOTMYECKON aKTUBHOCTBIO.

W3ydyenne cBolicTB Mojekynbl. Cucremsl | M3yuenue CBOMCTB MoJeKynbl. Bo3moxHbIe

A0CTaBKM JICKAPCTBCHHBIX MPEIIapaToB.

IYTH JIOCTaBKM JIEKapCTBEHHOI'O Ipernapara B
OpraHH3M. Knaccudukanus dopm
JI03UPOBAaHUsl  JIEKAPCTBEHHOIO  Ipernapara.
Cucremsl JIOCTaBKU JIeKapCTBEHHBIX
npenapatoB. Knaccudukanus, npoOaemsl.
Ocobennoctu CUCTEM JOCTaBKH
6uodapMalieBTUUECKHX MPEnapaToB.

CrepeoxumMusi MOIEKYT U OHOJOTHYECcKas
aKTUBHOCTH. [loBeieHEe OEIKOB B OpraHU3Me.

PactBopumocts Mosiekyn B Bojie. CTepeoxumust
MOJIEKYydl U  OHOJOrMYecKass aKTUBHOCTb.
[loBenenne OenkoB B opranusme. l[loHsTHe
¢depmenTsl. CTpyKkTypa (hepMeHTOB,
Kiaccu(uKanus, JIEKapCTBEHHBIE TIperapaThbl
Ha OCHOBE (DEpMEHTOB.

Pazpabotka HOBBIX
MounekynspHoe
pas3paboTke

AHTHOMOTHUKHU.
AHTUOHMOTHKOB.
MOJICTTUPOBAHUE B
JIEKapCTBEHHOTO Tperapara.

AnTuOHOTHKH.  Mcropuueckue — acmeKThl.
Knaccudukanmus. PesuctenTHOCTH
MHUKPOOPTaHU3MOB  TI0  OTHOIIEHHIO K
AHTUOMOTHKAM. Pazpabotka HOBBIX
AHTUOMOTHKOB. MonekynspHoe
MO/ICIMPOBAaHUE B Pa3pabOTKe JIEKAPCTBEHHOTO
npernapara. Knaccudukanus CUCTEM
OpraHu3Ma MpHU JEHCTBUM JIEKApCTBEHHOI'O
npernapara. Posb CTPYKTYPBI OeNKOB
O6uodapMalieBTUUECKHX MPENnapaToB B UX
AKTHBHOCTH.

TOKCUKOIOTHYECKHE HUCCICOOBaHNA.

Hcnprranns Ha JKUBOTHBIX

TOKCUKOTIOTHYECKHE HCCIIEIOBAHUS.
Knaccudpukanmmst  ucnerranuii.  Poms m
HEOOXOIMMOCTh HCHBITAHUM Ha KUBOTHBIX.
[TpuHIHATBL OpraHu3aluu MIPOBEACHUS
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WCHOBITAHUN Ha KUBOTHLIX. BBeqeHNE MOHATHIA

Ha/JJexamed JabopaTopHOH MPaKTUKH B
WCIIBITAHUSAX HA KUBOTHBIX.
Pa3paborka TEXHOJIOTHH npousBojicTBa | PazpaboTka TEXHOJIOTHH IPOU3BOJICTBA

rOoTOBOHM (POPMBI JIEKApCTBEHHOTO Tperapara u
METOJI0B KOHTPOJIsI Ka4eCTBa.

roTOBOM (POPMBI JIEKApCTBEHHOTO Ipernapara.
Pa3zpaboTka METOZ0B KOHTpPOJIA KauecTBa
JIEKapCTBEHHOTO ITpernapara.

[TpuHIMIIBL " MpaBuIIa MPOBEICHUS
KJIMHUYECKUX HUCIILITAaHUH. Perucrpanus
rpernapara.

[TogroroBka perucTpalMOHHOrO J0OChE —
IIpaBOBbIE ACHEKThI NOArOTOBKHU. [IpoBenenue
MpoLEaypbl perucrpanuu. PerucrpauuoHHoe
ylocToBepeHue. PerymupoBaHue oOpaiieHus
cyOctannuii. IloaroroBka perucTparioHHOTO
nocke. PerncrpaninoHHOE y0CTOBEpEHNE.
HroroBeiii ceMuHap.

00630p dapmaineBTUYECKOI MPOMBIILIEHHOCTH
B MUpE

OpurnHajibHble, HTHHOBAIIMOHHBIE MPEMapaThl,
BOCIIPOU3BE/ICHHbBIC Mpemnaparsl, 0030p
(hapMareBTHYECKON TPOMBINIIICHHOCTH B MHPE
Y B Pa3BUTBIX CTpaHax. BeIsBICHNE TEHICHIIUH.

CTaH,Z[apTI/IS anus NpoaAYKIIMY HAHOUHAYCTpUH

HopmarugHsble JOKYMEHTBHI,
periaaMeHTHpyoIIne IIPOM3BOJCTBO,
BHE/IPEHHE U  INPOJBMKEHHE Ha  PBIHOK

WHHOBAIMOHHOW MPOAYKIIMY HAHOUHIYCTPUH U
CBA3aHHBIX C HEW BBICOKOTEXHOJIOTMYHBIX
oTpacieun
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OcHOBBI (PUTOXUMHH U TEXHOJTOTUH
¢puronpenaparon

O0BEM HUCIUIIINHEL

4 3E (144u4ac.)

COJAEPKAHUE JUCHUIIJIMHBI

Pa3peinl

Tembl

Beenenne. OcHOBHBIC TOHSITHS
¢dburoxumuu. HopmarupHas
JIOKYMEHTAITWS Ha JICKAPCTBEHHOE
PaCTUTEIBHOE ChIPhE.
CranpapTuzanus JIeKapCcTBEHHOTO
pacTUTEIBHOTO CHIPHSA

OcHoBHble TmoHATHSA. Crtpykrypa ['ocymapcTBeHHOM
dapmakorien: o0mmMe W 4YacTHbIC (HapMaKOICHHbBIC
cratbi. [lomnuHHOCTE U 10OPOKAYECTBEHHOCTh
JICKapCTBEHHOTO PACTUTEIBHOTO CHIpbi. YHCIOBBIE

MoKa3aTcjiui U METOAUKN HUX OHNPCACICHUA. Ilonsarue o

«CKBO3HOW  crammaptm3ammm».  CelppeBasg  0aza
JEKApCTBEHHBIX pacTeHud. HMmmopr wu  skcnopt
JIEKapCTBEHHOI'O PACTUTEIBHOIO ChIPbs. XpaHEHUE

JICKAPCTBCHHOT'O PACTUTCIILHOI'O CbIPbA B alITCKAaX U HA

CKJIaJax.
JlekapcTBeHHOE pacTuTeNbHOE Chipbe | OOImas XapaKTepUCTHKA BUTaMHHOB, ux
¥ TIperaparsl, cojepxKaniee BUTaMUHbI | kiaccuukauusa. OcoOeHHOCTH cOOpa, CYyLWIKH H

XpaHeHus. MeTo1bl KaYeCTBEHHOT'O U KOJIMYECTBEHHOIO
onpenenenus suramuHoB K u C.

JlexapcTBEHHOE PACTUTEIBLHOE ChIPbE
U TIpernaparsl, cojiepkaliee
MOJIMCaxapuabl

[Tonucaxapusl. Ocobennoctu
Knaccudukanms.

[Ipumenenue B wmeauiuHe U (apMaleBTUUECKOM

CTPOCHUS.
Ddu3znko-xuMUYEeCKEe  CBOMCTBA.

IMPONU3BOJCTBC. MCTOI[I)I Ka4€CTBECHHOI'O n
KOJIMYCCTBCHHOI'O dHAJIM3a MOHO- U IIOJIMCAaXapHua0B

JICKAPCTBCHHOT'O PACTUTCIBHOI'O ChIPbA.

JlexapcTBEHHOE pPaCTUTENBHOE ChIPHE
U IpernapaThl, cojepikaliee >PHUpHbIe
Maclia ¥ Topeyu

Pacnipoctpanenne »¢GUpPHBIX Macel B PacTUTEIHLHOM
MUpE, UX HaKOIJIEHHE, (PU3UKO-XUMUYECKHE CBOMCTBA,
nokanu3aiusa. MeToapl KOJIMYECTBEHHOTO ONPECICHHS
3(UPHBIX Macel B pacCTUTEIBLHOM ChIphbe. OmpeaeneHne
YUCTOTBl M JOOPOKAYECTBEHHOCTH J(PHUPHBIX Maced.
OO01mas xapakTepucTUKa ropedeit u ux KiaccupuKkalus.
MenummHCcKOoe UCITOJIb30BaHuE.

JlekapcTBEHHOE PACTUTEIIBHOE CHIPHE
Y TIpeTapaThl, CoIepKaIiee cepaeuHbIe
TIIUKO3HIBI

OO01mas xapakTepuCTHKa U KJIacCU(UKALIUS CepIeUHBIX

TJIMKO3HUI0B. duTtoXUMUYSCKUH aHaIu3 Hu
Ounoyornyueckasi CTaHAAPTHU3AIUS CBIPBS, COACPIKAIIETO
cepAeUHble MIMKO3Ubl. KomnuecTBeHHOE Ompe/iesieHne
CEepPACYHBIX TTMKO3UIA0B HANEPCTSHKUA IIEPCTUCTOMN IO

Eporneiickoit papmakornen (EP).

JlexapcTBEHHOE pacTUTEIBHOE ChIPHE
u npenaparsl, coJepaKalee

AJIKAJIOU ObI

Bnusaue ¢daxTopoB
ankanousoB. Kinaccuduxanus. KauectBeHHbIe peakiiuu.

BHCIIHHUX Ha HaKOIINICHHUEC
CnocoObl BBIJACJICHUA AJIKAJIOMOOB U3 ChIPb. Metoasl
KOJMYCCTBCHHOI'O ONIPCACIICHUA AJIKAJIONUI0B.

Brinenenne u XUMHUYECKUI CUHTES aJIKAJIOWIOB.
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JlexapcTBEHHOE PaCTUTENBHOE ChIPbE
U IIpenaparbl, COJeprKallee CamOHUHBI

OO01mas xapakTepucTUKa U Kiaccu(PpuKaIys CaoOHUHOB.
Pacnpoctpanenue B pacTtutesibHOM Mupe. MeToasl
(GUTOXMMUYECKOTO U OHMOJIOTMYECKOTO  aHaJIn3a
JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS, COJEPKAIIETO

CaIIOHHHEI. MCIII/II_II/IHCKOC IMPUMCHCHUC.

JlekapCTBEHHOE PaCTHTEIBLHOE ChIPhE
coJiepiKaiiee
TyOUIILHBIE

u npernaparsl,
(beHONOTINKO3UAbl U
BELIECTBA

OO6mass xapakrepucTuka (DEHONBbHBIX COEIUHEHUH.
MPaKTHKE.
BEIIECTB.

[Ipumenenue B MEIULIMHCKON
XapakTepucTuka JyOUITEHBIX

Knaccugukamnus. ®Ousndeckue cpoiictBa. Ilpumenenue
B MeauiuHe. DOHTOXMMHUYECKHE METOABLI aHallM3a
JIEKaPCTBEHHOI'0 PACTUTEIILHOTO ChIPhS, COIEPIKAILETO

TyOuIIbHBIC BEIIECTBA.

JlexapcTBeHHOE pacTHTeNbHOE ChIphe | OOmas  XapakTepuCTUKa  aHTPALCHIPOU3BOIHBIX.

u npernaparsl, conepkamiee | Pacpoctpanenne B pactutenbHoM  wmupe. [lytu

AHTPaLIEHITPOU3BOTHBIC OMOCUHTE3a JIEKAPCTBEHHOTO PACTUTEIHLHOTO ChIPbS,
COJIEpIKallero AHTPALCHIIPOU3BO/IHBIE.
OUTOXMMHUYECKHE METOJbl aHajJu3a JEKAPCTBEHHOIO
PacTUTEIBHOTO CBIPBS, COJIEpIKAILIETO
AHTPALIEHIIPOU3BOIHBIE.

JlexapcTBeHHOE pacTHTeNnbHOE ChIphe | OOmas  xapakrepuctuka  (JIaBOHOMAOB U UX

u npenaparsl, cojepxariee | TIIMKO3UI0B. DOUTOXUMHYECKUI aHaIu3

¢b1aBOHOMIBI JIEKAPCTBEHHOT'O0 PACTUTENBHOTO CHIPbS, COAEPKAILETO

¢naBoHouabl.  Mcnons3zoBanue — (IaBOHOMIOB B
TCXHOJIOTUW MHHOBAIIMOHHBIX JICKAPCTBCHHBIX q)OpM

Jlumocomsl ¢ hr1aBOHOUIAMH U (PUTOCOMBI.

JlexapcTBEHHOE PACTUTENIBHOE CBIPHE
U IIpenaparsl, COAEpKallee JUTHAHBI,
KYMapuHBI 1 XPOMOHBI.

OO0miass XapakTepuUCTHKAa JIMTHAHOB M KyMapHHOB.
Knaccudpukanusa. Xumuyeckuidl aHaiau3 IpenapaTos,
coJlepKalluX KyMapuHbl U JIUTHAHBL. MeIuuuHCKOoe
UCnoJb30BaHue. JIMTHaHbI KaK COEIMHEHUS IS

BHYTPHUKJIETOYHOM JOCTAaBKU FUAPOPHIBHBIX MOJIEKYII.

OcHOBBI IIpoliecCa IKCTParupOBAHUS
JIEKapCTBEHHOT'O PaCTUTENBHOIO
CBIPBS.

Oranel  AKCTPaKUMOHHOrO  mpouecca. [IpuHuunel
BbIOOpa 9KcTpareHTa. MeToasl HMHTEHCU(UKAIMH
AKCTPAKIIMH.

SKCTpaKHI/IOHHHC npenaparsl

Hacron, oTBapel, HaCTOMKH, JKUJKHUE, CyXUE U T'yCTbIE
skcTpakThl. CrocoObl uX TMosyuyeHus. AmnmapaTel U
YCTAaHOBKH  JUIS

npenaparoB. CrangapTu3amus 3KCTPAKIIMOHHBIX

IMPONU3BOJCTBA OKCTPAKIIMOHHBIX

IIPENnapaToB.
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HanmeHnoBaHMe AMCUUILIHHBI

IIpumenenne
OMOMeIUIIUHCKOM
HAHOTEXHOJIOTMH

MOJIUMEePOB B
TeXHOJOTUH "

O0BEM TUCHUIIIINHBI

3 3E (108 yac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3nennl

TeMBI

Peakuus oprann3Ma Ha BBEICHHBII
Yy>KEPOJHBIA OOBEKT

OcHOBHBIC
CHCTEME
OpraHu3M.
buonerpananus
ObpazoBanue

OcHoBHast TEPMHHOJIOTUSI.
OpOLECChl,  MPOTEKAaloIhe B
WMILIAHTAT JKUBOU
BocnanurensHblid  mpoliecc.
(paccacbiBaHue) UMILIAHTATA.
KariCyJbl. Bzaumocss3b IPOIIECCOB
Oouoaerpanauuu u KaICyJINPOBAHUS

uMIuIanrara. [Ipobiema reMocoOBMECTHMOCTH.

HMnutaHTaThl B CEpEYHO-COCYAUCTOM cucTemMe

DHIOMPOTE3HI KPOBEHOCHBIX COCY/IOB.
DHAONPOTE3UPOBAHUE  KJIAMIAHOB  CEpla.
DHIOMPOTE3HI LEJIOr0 CepAla U UMILUIAHTATHI B
crcTremMax BCIIOMOTaTEIbHOTO
KpOBOOOpAIICHUS.  DIEKTPOCTUMYIUPYIOIIHE
ycrpoiicta. [Ipoune 001acT UCHOIB30BAHUS

WNmrnanTaTel B cucteMax, 00pa30BaHHBIX
KOCTHOM M XPSAILLIEBOU TKaHIMU

IIOJINMEPHBIX

UMIIJIAHTAaTOB B CEpAEYHO-COCYIUCTON
XUPYPTHH.

I'pynnel  maTtepuanoB, UCHOJIB3YEMBIX IIPH

UMIUIAaHTALMsAX B KOCTHOM  cucTeMe.
Oco0eHHOCTH TPUMEHEHUs I[OJIMMEPOB IpHU
UMIUTAaHTALMU B KOCTHOH cucteme. OCHOBHBIE

HAaIPaBJICHUS omepanvii B KOCTHOM
CUCTEME C HCIOJB30BAHUEM IOJIMMEPHBIX
MMILIAHTATOB. 3amelnienue 00BEKTOB,
00pa30BaHHBIX XPAILLIEBOM TKaHBIO.
buonoruuecku aKTUBHBIE MMILIAHTATHI,

CTUMYJIHMpYIOIIe 00pa3oBaHNE HOBOM KOCTHOM
U XPSIIIEBON TKAHMU.

3aMelIeHue CBSI30K, CYXOXKWJIMKA,  MBIIIII.

3amMmelleHue MATKUX TKaHel

3aMelIeHre CBS30K, CYXOXXWJIMH,  MBIIIII.
3aMeleHre MATKUX TKaHEH; 3amoJHEHHe
MOCIICOTIEPAIIMOHHBIX MTOJIOCTEH.

HOKpI)ITI/ISI AT TOPAXKEHHBIX YYACTKOB KOXHN

Hcnonb3oBanue xuBoM KOxHU. FICKycCTBEHHBIE
MOKPBITHS JUISl TTOPAXKEHHBIX YYaCTKOB KOXKH.
Jpyrue Buabl NOKPHITUH.

HOJII/IMepHLIC HJ'IOM6I/IpOBO‘-IHBIC COCTaBhbI B
CTOMAaTOJIOIrnu

Buasl  maTepuasioB sl CTOMAaTOJIOTHH.
TpebGoBanus, MpEIbABISIEMBIE K
IJIOMOUPOBOYHBIM ~ KOMITO3UIIUSAM.  THIIBI
TTOJTUMEPHBIX CBSI3YIOIIIHX.

CTOMAaTOJIOTHUECKUE KIIEH.

[IToBHBIE MaTEpHAIIBI

OO6mume TpeboBaHUS K HUTEBHIHOW YaCTH.
Buabsl  maTtepuanoB  HUTEBUIHOM  4acTH.
CBoiicTBa Marepuajga HHUTEBUAHOW YaCTH.
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JlononHutenbHass  00paboTKa  HUTEBUIHOMN

YaCTH HIOBHBIX MaTCpHUaIoB

HpO‘II/Ie IIPUMEPHBI UCIIOJIB30BaHUA ITOJIUMEPOB
IIpHU 3aMCIICHNH OpPraHOB U TKaHeH

[TonmumepHble UMILIAHTATHl B OQTAIBMOJIOTHH.
Nmmutanratel B HepBHOU cucreme. lIpoumne
IIPUMEpPBI IPUMEHEHUS NTOJIMMEPOB B Ka4E€CTBE
MMIUIAHTATOB.

HOJII/IMepBI, HCIIOJIB3YCMBIC IIpU  CO3OaHHUU

UMIIJIaHTAaTOB

KapOouenusie momumepsl.  ['eTeporemnHbie
HOJIUMEPBI. DJeMEeHTOOpPraHuYeCKHe
MOJTUMEDPBL. [Ipuponausie MOJIUMEDBI.
Kommo3ursi. Honyck MOJIMMEPHBIX

MaTC€pHraJioB K IIPUMCHCHHIO.
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HanmenoBanne JUCHUITIINHBI

HpOMbIIHJ'I CHHasl TOKCHKOJIOIusi

O0BEM HUCIUIIITUHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3gennl

Tembl

BBenenue

OnpeneneHI/Ie u OCHOBHBIC IIOHATHA
TOKCHUKOJIOTHUH.

Hpe,uMeT " 3aJa4d TOKCHUKOJIOIUHU.

Pasnen 1. OCHOBBI

TOKCHUKOJOTHUHU

MPOMBIIICHHOU

Knaccudukanus BPEIHBIX BEIIIECTB.
Knaccudukanus  NpPOMBIIUICHHBIX  SJIOB.
Knaccudukanus MECTUIIUIOB.
Knaccudukanus orpaBieHui.

Paznpen 2. Ilapamerpel wu
3aKOHOMEPHOCTH TOKCUKOMETPUHU

OCHOBHBIC

OKCIIEpUMEHTAIIbHBIE napameTpbl
TOKCHUKOJIOT'HUH. HpOI/I?;BOIICTBeHHI)Ie
napameTpsl Tokcukomerpuu. Knaccupukanus
BpPEIHBIX BEIIECTB C YYETOM ITOKA3aTENEH

Paznpen 3. Cnenuduka u  MeXaHU3M
TOKCHYECKOTO JICHCTBUS BPEIHBIX BEIICCTB

[Tonstne «XxuUMHUYECKON TpaBMb» Teopus
peLenTopoB
TOKCHUYHOCTH.

Pasznen 4. TOKCUKOKUHETHKA

CtpykTypa © CBOWCTBa OHOJIOTHYCCKUX
MeMOpaH. Tpancmopr BEIICCTB
gepe3 MeMmOpany. [lyTm NOpOHHKHOBEHHS
BPEIHBIX  BEIIECTB BOPraHWU3M  4YeJIOBEKa
Tpancmopt TOKCHUYHBIX BEIIICCTB,
pacnpezeneHue U KYMYJISIHS.
buoTtpanchopmanys TOKCHIHBIX BEIICCTB

W ITYTH BBIBCACHUA U3 OPraHn3Ma

Paszgen 5. Buasl BO3MOKHOTO BO3JIEHCTBUS
IIPOMBILUICHHBIX $1/10B

DaKTOpHI, ONPEACIISIIOIINE pa3BHUTHE
oTpaBieHuii. CTpykTypa H  TOKCHYHOCTH
BeuiecTB. CHOCOOHOCTP K KyMYJSIIMM U
npuBbIKaHHEe K sAgaM. KoMOuHUpOBaHHOE
neficTBUE SIIOB. BimsHME OHOIOTHYECKHUX
ocoOeHHOCTEl  opraHuzmMa ©  (HakTOpoOB
MPOU3BOACTBEHHON Cpebl HA JEHCTBUE SI/IOB.
OcTpble U XPOHUYECKHE OTPABIICHUS.

Pa3gen 6. AHTHOOTEL

AHTHIOTBI  (PU3HYECKOT0,  XHMHYECKOTO,
JnecTBUsA.  AHTUAOTHL OMOXMMHMYECKOTO U
(U3HOIOrMYECKOT0 AEUCTBUS.
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HanmenoBanne JUCHUITIINHBI

HpOMbIHI.]IeHHaﬂ MHKpOﬁI/IOJ'IOl"]/Iﬂ

O0BEM HUCIUIIITUHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tembl

[lpenmer w  3amauM  mpeamera
IIPOMBIIIJIEHHONH MUKPOOHOJIOTUH.

Mopdomorust Oakrepuii. CTpoeHHe OaKTepUaIbLHON
KIIETKHU. [MpuHIHTIHI KJIaCCH(HKAITIH
MHUKPOOPT'aHU3MOB.

duznoaorus MHUKPOOPIraHHU3MOB.

XUMHUYECKUH COCTaB MHUKpPOOHOW KieTku. Iluranue
(TUIBI M MEXAHMU3M), AbIXaHUE MUKPOOPraHU3MOB. PocT
¥ pa3MHOKEHHE MUKPOOOB.

bakrepuodaru.

bakrepuodaru, ux npupona, CTpo€HUE, IPAKTUUECKOE
IPUMEHEHHE.

I'eHeTHIKa MUKPOOPTraHU3MOB.

I'enetuka mukpoopranuzMoB. [loHsTie o denorurne u

reHotune. Kareropun wW3MEHYMBOCTH. AJanrtamnus,
MyTallly, PeKOMOUHAIIIH.
['ennas uH>xeHepus. 'eHHast WHXEHEpUS © €€ POJb B  CO3JAaHUU

JICKApCTBCHHLBIX MMPCIIapaToB.

BakmuHEL.

BaKHI/IHI)I KIIAaCCUYCCKHUEC U COBPEMCHHBIC. HpI/IHHI/IHH
HU3roTOBJICHUA W IIPUMCHCHUA. HpeI/IMYIHeCTBa n
HEAOCTAaTKH.

Bausinue akTopoB BHEIIHEH cpebl
Ha MUKPOOPTaHU3MBI.

AcenTHKa, aHTUCETITHKA, CTEPUIH3ALU, Te3HHPEKITHS,
KOHCEpBALVISL.

AHTHOMOTHKHU.

DopmBbI B3aMOOTHOIIICHUH MEXIY
MHUKPOOPTraHU3MAMH. CumOno3. AHTaroHmsm.
AHTHOUOTUKH: TPOUCXOKICHUE, CIIEKTP U MEXaHU3M
nevictBuda. ITobouHoe nmecTBHe aHTHOMOTHKOB Ha
MHUKPO- ¥ MAaKpOOPraHu3Mbl. [[puHIIUIIBI pallHOHATIBHOMN
AHTHOMOTUKOTEpAIUH.

Pacnipoctpanenune " poib
MHUKPOOPTraHU3MOB B  OKpY>KAIOLIEH
cpexe.

MI/IKpO6I/IOHOFI/I${ JICKAPCTBCHHOTO PACTUTCIBHOI'O U
JKUBOTHOT'O CBIPbS U TOTOBBIX JICKAPCTBCHHBIX (1)OpM

@depMeHTallMOHHbIE  TPOIECCHl B
IPOMBIIIJICHHON MHKPOOHOJIOTHH.

KonuuectBeHHbIE XapaKTepUCTUKU pocta U
IPOAYKTUBHOCTH MHUKpoOpraHu3MoB. KuHeTnka pocta
MHUKPOOPTraHU3MOB. Tumnst (bepMeHTalMOHHBIX
IIPOLECCOB M HUX KOJMYECTBEHHBIE II0KA3aTElu.
buopeaktopsl miig aspobHol depmentauuu. Cpenbl u
CBIpbE UII MUKPOOHOJOTHUYECKOW MPOMBIIUIEHHOCTH.
Brinenenne npoaykra.

ITpombIIIIEHHBIN OMOCHHTE3

OCIKOBBIX BCIICCTB.

CyOcTparsl s TONy4YeHUS OEITKOBO-BUTAMHUHHBIX
koHIleHTpaToB.  Caxapocojaepkamue  CyOCTpaThl:
OTXOJIbl ~ CaxapHOW,  CHHUPTOBOM,  UEIUIHOJIO3HOU
MPOMBINIICHHOCTH,  THAPOIU3aThl  PACTUTEIHHBIX
oTX070B. OCOOEHHOCTH MHKPOOHOTO pocTa Ha
YIIIEBOAOPOAAX. TexHoMOTMYECKAs cxeMa
MPOU3BOJCTBA OENKOBBIX BemiecTB. (OCOOCHHOCTH
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MOJyyeHUs Oellka  OJHOKIETOYHBIX Ha CHOUpTaX U
IIPUPOJIHBIX ra3ax.

MukpoOuosioruueckuit METO/I
MOJTYYCHHS] aMHUHOKHUCIIOT.

CyOctpaThl ¥ MPOAYHEHTHl IS MOJXYYCHHS
aMHHOKHUCIIOT.  PerymstopHele ©  aykcoTpogHBIC
MYTaHTBl — MPOAYIEHTH aMuHOKUCIOT. CocTaB cpen
Uit OMOCHHTE3a aMHUHOKHUCIIOT. TeXHUKa BBIJACICHUS U
OYUCTKA AMUHOKHUCIIOT. TEeXHOJOTHS  TOJTYYCHHS
TJIyTAMUHOBOM KHCIIOTHI. TEXHOJIOTHS TPOU3BOJICTBA
nu3uHa, Tpuntodana. JIBycTymeH4Yaroe TOTydYeHHUE
AMHHOKHCIIOT u3 OMOCHHTETHYECKUX
MPEIIECTBCHHUKOB.

MukpoOuosioruyeckoe HOJIy4eHHe
OpPraHUYECKUX KHUCIIOT.

CpGIII)I H anraparbl, MNPUMCHACMBIC JId ITOJIYYCHHA
OpraHnyeckux KHucioT. [loBepXHOCTHOE M TIIyOWHHOE
KYJIbTUBUPOBAHHE. CpeIII)I JJIsA MMOJIYy4YCHUA
opraHmyeckux  kKucior. IlomydyeHue  KOHEUHOro
npoaykra.  I[lonydeHue  JUMOHHOW,  MOJIOYHOW,
YKCYCHOM U JIp. KUCTIOT.

MuxkpoOuonornyeckuit CUHTE3
BUTAMHUHOB.

TexHnonorus mnonydyeHus BUTaMUHOB. [lomyueHue
BuTamMuHa Bl2 ¢ moMoOIIbIO NPOMUOHOBOKUCIBIX U
METaHOTeHHBIX  OakTepuil.  MUKpPOOpPraHu3Mbl  —
MpOAYLEHTH pubodIaBUHa U €ro TMOJyYeHHE B
npoMmelnieHHocTd.  [lytm  OuokoHcepBamuu  MpU
CHUHTE3€ aCKOPOMHOBOM KUCIJIOTHI.

IIpomsinieHHOE IOJy4YEeHUE
MHUKPOOHBIX MOJIMCAXAPHUIOB.

[Tonucaxapuapl UTOIIa3Mbl, MEMOPAHHBIX CTPYKTYD,
KJIETOYHBIX CTEHOK. BHEKJIETOUHBIE MOJMCAXaAPUABI.
buocunTes nonucaxapunoB. CocTaB MUTATEIbHBIX CPEN
JUIs  TIPOM3BOJCTBA Tnoaucaxapuaos. IIpakTuueckoe
HCIOJIb30BaHNE MUKPOOHBIX MOJIMCAXAPUIOB.

buocunTes aHTHOMOTUKOB.

OOpazoBaHue aHTUOMOTUKOB B  MPOMBIIIICHHBIX
YCIIOBUSX. BbIIeIeHHe W OYMCTKA aHTUOMOTHKA.

AHTHOMOTHKY, oOpa3zyemble aKTUHOMMIIETAMU,
OakTepusMH, MULEIHAIbHBIMU  Tpubamu. [lytu
MOBBIIIEHUS O6uocHuHTe3a aHTUOMOTHUKOB
MHUKPOOPTIaHU3MaMH.

[Tony4yenue GpepmMeHTHBIX npenapaTtoB. | OcoOeHHOCTH (bepmeHTOB MHUKPOOPTaHHU3MOB.

@depMEeHTBl  MHUKPOOPTaHM3MOB, MpPHUMEHSEMbIE B
npou3BojicTBe. [lodmydeHne aKTUBHBIX TIPOJYIIEHTOB
MUKpPOOHBIX epMeHTOB. IluTarenbHble cpeabl JUIs
KYJIbTUBUPOBAHHST MHKPOOPTaHU3MOB. BrineneHue wu
crabminzanus pepmeHToB. [IpumeneHne pepMeHTOB.

[Ipon3BojicTBa,  OCHOBAaHHBIE  Ha
MOJIyY€HUU MUKPOOHONH OHOMACCHI.

IIpou3BoacTBO BakiuH, OakTepro(aroB u MpenapaTos,
HOPMAJIM3YIOIUX MUKPO(DIIOpY YeloBeka.
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HanmeHnoBaHMe AMCUUILIHHBI

Onenka 0e301aCHOCTH NPOAYKIIUH
HAHOUHIAYCTPUH

O0BEM HUCIUIIINHEL

4 3E (144 4ac.)

COJAEPKAHUE JUCHUIIJIMHBI

Paznenant Tembl

Knaccudukanus  meromoB  uccienoBanus | Knaccudukamuss  METONOB — UCCIICIOBAHHS

NpoAyKIMU  HaHouHAycTpuu.  [IpunHiunel | TPOAYKIHHA HaHOUHIYCTPHUH. Hcropust

OpraHM3AIHY 1a6OPATOpHH. pa3BUTHSA METO/JIOB. buonorunueckue,
XUMHYECKUE, WHCTPYMEHTAIbHBIE METOJbI.
[TpuHIMTIIBI OpraHU3aKy J1JA00OPATOPUH. DTaIIbI
BBITTOJTHEHUSI aHaJu3a: po6ooToop,
poOONOATrOTOBKA, MPOBEACHUE aHAIU3a,
00paboTKa pe3yabTaTOB aHAIH3A.

CnekTpanpHble MeTOABI B HccienoBannu | CieKTpaibHbIE METOABI B HCCIEAOBAHUHU

O0cKOB. XHMPONTHYECKHE METOJbI aHaau3a OenKoB. HK-crekrpockomnws, Y-
CIIEKTPOCKOIIHS, ¢ryopecrieHTHAS

6GJIKOB, HYKJIICHMHOBBIX KHCJIOT.

CIIEKTPOCKOMHSI, ()JTyOPECIIEHTHBIE METKH.
XUpONTUYECKUE METOJbl aHaju3a OENKOB,
HYKJIEHHOBBIX KHUCIIOT. Hucnepcus
ONTUYECKOTO BPAIICHUS, KPYTOBOM JTHXPOU3M.
Hcnons3oBanue nprueMoB OMOMH(POPMATHKH B
OTIpeJIeIICHUH BTOPUYHOMN CTPYKTYpPHI OCJIKOB.

Ornpenenenre MUKPOOUOIOTHUECKOM YUCTOTHI
npenaparos. 1P anann3

Omnpenenenre MUKPOOHUOIOTUYECKON YUCTOTHI
MpernapaToB, CTEPUIBLHOCTH OaKTEPHATBHBIX
SHJOTOKCHUHOB. OcHoBBI METOJTOB.
[Momumepaszno-nienHas peakuus ([1LP) ananu3
HYKJIIEMHOBBIX ~ KUCIOT. OCHOBBI ~ MeETOJA.
Ucnonb3oBanue TP ananusza B KOHTpose
KadecTBa OnodapmMareBTUIeCKOn MPOTYKIIUH.

DnekTodopeTndecKre MEeTOIbl UCCIICIOBAHMS

Onpenenenue MOJIEKYJIIPHO-MacCOBOT0
pacnpeneneHus MaKpOMOJIEKYJT c
HCIIOJIb30BaHUEM anexkTpodopesa. I'enp
anektpodopes. HMmmyHosnektodopes. biox
anerpodopes, N3osnexTpuueckas
(dboxycupoBka. DIEeKTOHOPETUYECKUE METOJbI
HCCIIEIOBaHUS MaKpOMOJIEKYJI.
Knaccupukanus  metomoB.  OCHOBBI U

MIPUHITMIIBI PA3JIMYHBIX BUIOB 3JIEKTpodopesa.
Kanunspuslit a3nexkTpodope3 0CHOBBI METOAA.

NmmyHObEepMEeHTHBIN aHaIN3

NmMmyHODepMeHTHBIN aHANKU3 B ONpeesieHuU
MOJJUHHOCTU TpenapatoB. OCHOBBI METOJA.
HccnenoBanue (bapMaKOKMHETUKU
IIPETApaTOB.

Pagnon3oTomHEIE METOIBI

Pa)II/IOI/ISOTOHHBIe METOJbI B UCCJIICAOBAHNU
MaKpOMOJICKYJI. OcHOBEI METOAa. BBCI[CHI/IC
MN30TOIMHBIX MCTOK.

Xpomarorpapuueckue MeTo bl

Xpomarorpaduueckue METO/IbI B
HCCIIeIOBAaHUH MaKpOMOJIEKYII.
BricokoaddextuBnas JKUJKOCTHAS




Jucrummmas! (Moaynw) n3ydarorces B pamkax ocBoeHust Ol BO «IHHOBaIMOHHBIC TEXHOJIOTHH U
HaHOTEXHOJIOTUHU B MEIUIMHE, (papMaLeBTHKE U OMOTEXHOJIOTHI
no HanpasneHuto 28.04.01 HaHOTeXHONIOTMY 1 MUKPOCUCTEMHAsI TEXHUKA

xpomarorpadusi. [azoBas xpomarorpadus.
DKCKIIIO3MOHHAsA Xxpomarorpadus. AdunHas
xpomarorpadusi. IlepcriekTHBBI pa3BUTHS
XpoMaTorpauyecKux MEeTOJ0B aHAIN3a.

MI/IKPOCKOHI/IH. BI/II[BI 1 METOAbI MUKPOCKOIITNH

Muxkpockornusi. Buibl 1 METO 161 MUKPOCKOITHH.
OnTnueckast Mukpockonusi. OCHOBBI METOJA.
O6paboTka pe3ynbTaTOB MHKPOCKOTTUYECKUX
HCCIeAOBaHUN. JIEKTPOHHAsT MHUKPOCKOIUSI.
OCHOBBI METOo1a. [IpoGonoaroToBka.
Knaccudukanus BUAOB 3JIEKTPOHHOM
MUKPOCKOIIHH.

MeMmOpaHHast GUIbTpaIUa U THATTN3

MewmOpanHas ¢unbTpanus 1 auanu3. Beioop
¢unbTpoB.  Monekynsipaas  (UIBTpaLUs.
OcgetBienue pacTBopoB. OTaeneHNE 0CATKOB.
3ameHa cpeq.
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HanmeHnoBaHMe AMCUUILIHHBI

NHcTpyMeHTAIbHBIE U XUMHYECKHE METO/IbI
MeTOAbI B aHAJIN3e OM0JIOrHYeCKH AKTHBHBIX
COoeUHEHUN M HAHOO0OHLEKTOB

O0BeéM JAUCHUITIIMHBI

3 3E (108 gac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pasznennt

Tembl

Br16op metonoB. Kitaccudukarus.
XUMHYECKHE U METOIEI

Buael  metonmoB, kiaccudukanusa. XUMHUYECKHE
METOJIBI B aHAJIN3€ OMOJIOTHYECKU aKTUBHBIX BEIIECTB
U HaHOOOBekTOB.. KpuBbie THTpOoBaHms. KuciaorHo-

OCHOBHOE TUTPOBAHUE. Kucnorno-ocHoBHbIE
WHAUKATOPBl. METObI ONpEeeNIeHUs COJIe aMMOHHSL.
Mertponoruueckue OCHOBBI
aHAITUTUYECKOM XUMUH. Kanunnspusriii
anexTpodopes.

I/IHCTPYMCHTaJIBHble METOAbI

I'paBumerpus. Turpumerpuueckue METOIBI, UX

kiIaccupukanus.  DJIEKTPOXUMHMUYECKHE  METOMbI
aHaIM3a. Knaccugukarus. [orennmomerpus,
BOJITAMIIEPOMETPUS, KYJIOHOMETpHS,
KOH/TYKTOMETPHS

CrnexTpockonus B UH(ppakpacHOU Wnudpakpacnas CHEKTPOMETPHSL.

obnactu. [IpumeHeHre JaHHOTO BUAA
CIIEKTPOCKOITHH.

Xapakrepuctudueckue nosocsl noriomenus. bUK-
cnektpockonus. KoppensunoHHble TaOIUIBI.
bnok-cxema npubopa. [Ipo6onoaroToka.

JlpuHIMI AMHAMUYECKOTO paccesHUsI
csera (DLS)

YcTpoiicTBo npudopa Nanophox.
KpocckoppensiironHas ~ cnekTpockonusi.  AHanm3
pa3sMepoB U YCTOMYMBOCTH HAHOYACTHII.
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HanmeHnoBaHMe AMCUUILIHHBI

Itroduction to bioinformatics

O0BEM HUCIUIIITUHEL

5 3E (108 gac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pa3pennl

Tempbl

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.
/Aggregators 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.
/Alignment, local, global.

Multiple alignment.

Phylogenetic Analysis Problems

phylogeny of genomic sequences.

Gene ontology. informational
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content of genetic
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.
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HanmenoBanne JUCHUITIINHBI

Xumus GI/IOOPFaHI/I‘ICCKI/IX coeTUHEeHH

O0BEM HUCIUIIITUHEL

33E (108 uac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3pennl

TeMBI

Pasnen 1. O06mmme [IOHSTUSI

OpFaHquCKOﬁ XUMHUHN

Tema 1.1. Howmenknatypa

coenuHeHuH. [ mOpuau3anms opoburtanei aroma yriaepojaa

OpPraHu4€CKUx

- CBSI3b THIA TMOPUAM3ALMU U TEOMETPUU MOJICKYIIBI.
N3omepus. Tumsl uzomepum.

- CTpPYKTypHas (yIJIEpOJHOIO CKE€JeTa U IIOJOKEHUs
onTu4eckas. THIbl

3aM€CTI/ITeHH), reoMeTpruICCKas,

XUMHNYCCKHX peaKuHﬁ . Mexanuszm

peaKuHﬁ. Kuneruka u TEpMOANMHAMUKA OPraHHYCCKUX

OpPTaHUYECKUX
peakiuii. Knaccudukamuss peareHTOB (KHUCIOTBI H
OCHOBaHUs, HYKJICO(DUIBI U 3IEKTPOUIbI, JOHOPHI U
AKIIETITOPbI, OKUCIUTETN U BOCCTAHOBUTEIH).

Paznen 2. ®akrophl, BIHSIONIHE Ha
PEaKLMOHHYIO CIIOCOOHOCTD

OPraHu4YCCKux COC,I[I/IHCHI/Iﬁ.

Tema 2.1. Tlonatue 00 dJIGKTPOHHBIX IPdeKTax
3aMecTUuTeNne. Y CTOMUNMBOCTh aHUOHOB, KATUOHOB U
paauKaioB (cTaOuau3amus | necraduiIn3alus
3amectutensmu). Kucnotel 1 ocHoBaHus 1o bpencreny
CTPYKTYpPhl  MOJIEKYJIbI

u Jlproucy. BiumsHue Ha

KHUCJIOTHOCTD.

Paznen 3. Amugarnyeckne

YTJIEBOAOPO/BI.

Tema 3.1. Ankansl. Tun rubpuamuzanuu B ajgKaHaX.
Kondopmanus u  xoHurypamus  (paszauuue).
Kondopmanuu ankanoB (Ha mpuMepe MOJIEKYJ dTaHa
OyraHa). 3aciOHEHHas, CKOIICHHAas M 3aTOPMOKEHHAas
KoH(pOpMaIuu. [Ipoekuun Hsromena.
CBoOOIHOpaAMKAIbHbBIE peakuuu aJIKaHOB.
PernocenektuBHOCTh ranoreHupoBanus. CpaBHEHHE
PEruoCceneKTHBHOCTH CBOOOTHOPATUKATHEHOTO
XJIOpUPOBaHUSI U OpoMHUpOBaHUS AJKeHbl. MexaHu3M
AdE-peakiuii. CKOpoCTh  ONpeesionias CTajus.
CornpsixeHHOE IPUCOEIMHEHHUE. CTabuIbHOCTD
KapOOKaTHOHOB u pEruoHanpaBIeHHOCTh
npucoenuHenuss pearentoB  HX. Ilpucoennnenue
MpOTHB NpaBuia MapkoBHUKOBA.OKUCIICHUE aTKEHOB.
JlueHsl. ComnpsikeHHBIE JTUEHBI. CpaBHeHue
PEaKIMOHHON CITOCOOHOCTH AJIKEHOB W AJKaJIUEHOB B
AdE-peaxiusx. AJIKUHBI. Sp-I'ubpuau3aus.
CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH alKeHOB U
AIIKUHOB B

AdE-peaknusx.

Pasnen 4, ApomaTnueckue

YTJIEBOAOPO/IBI.

Tema 4.1. ApomarnunocTs. Kputepun apoMaTnyHoOCTH.
ApoMaTuyecKkue yrieBoJ0pO/ibl, HOHBI U I€TEePOIUKIIBL.
Peaximmu
3amerenus. Mexannsm. CxoacTBo u pasnuune ¢ AdE-

ANEKTPOPHUILHOTO apoMaTHYECKOI0

PCaKIUsAMHU. PeaKLII/II/I 3aMCIICHUA B MOHO3aMCIICHHBIX
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oenzonax. Opuenrantel | u |l poma. Ilpuumnbl
OpHEHTAIMX 3aMECTUTEIISIMU B OPTO-, Tapa- MJIK B METa-
HOJIOXKeHHE. [anoreHnpoBaHue B 41po U OOKOBYIO
AIKWIBHYIO LIETb (YCIOBUSA).

Paznen 5. CiupThl, aMUHBI, THOJIBI.

Tema 5.1. Ctpoenue, Ouosornueckas AKTUBHOCTD,
peakiroHHass crmocoOHocTh. CpaBHEHHWE OCHOBHBIX
CBOMCTB.

Paznen 6. KapOoHunbHBIECOS TMHEHUS.

Tema 6.1. OOmas cxema  HYKJICOPHILHOTO
MIPUCOCTMHCHUS. CxoncTBO W pasnuume ¢
npucoequHenneM 1mo C=C cBs3u (AdE- peakmmeii).
KucnoTHpII  Kartanu3 peaknuud  HYKICOPHIBHOTO
IIPUCOCMHEHUS. CpaBHeHME KapOOHUIBHOM
AKTUBHOCTh aJIbJICTHIOB M KETOHOB. EHomu3anus,
peakiuu eHONbHBIX (opm. [amodopmHas peaknus,
aJIbJI0JIBHO-KPOTOHOBAsI KOHIeHcalus. Aibda — Oera -
HeIpeAC/IbHbIC allbJIeruabl U KeToHbl. 1,2- u 1,4-
IIPUCOCIMHECHHE.

Paznen 7. KapOoHOBBIE KUCIOTHI HUX
IIPOU3BO/IHBIC.

Tema 7.1. B3aumHble mnepexoapl  IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT.
CrnoxHoapupHas KoHAeHcauusa.  HemnpenenbHble

KHUCJIOTHI UIUKAPOOHOBBIE KUCIOTHI. OKCOKUCIIOTHI.

Pasgen 8. Yriesoznl.

Tema 8.1. Knaccudukaius yrineBogoB (MOHO-, TU- U
MOJIMCAXaPUIbI). AJbIONIEHTO3BI (pubo3a,
ne30kcuprbo3a, apabmHO3a, KCHUJI03a), aJIbJIOT€KCO3bI
(rroK03a, MaHHO34, TalaKTO3a), UX CTPOEHUE, OTKPHITast
U LuKIg4eckas ¢opMa TIIIOKO3bl  (IIMpaHO3Hasd,
¢bypaHO3Has1), TayTOMEpHUsl U MyTapoTalus caxapos.
I'nmuko3naHbINA TUJIPOKCHIL. Oxucnenue,
BOCCTAaHOBJICHHME, AalWJIMPOBAHHUE albJ03. OIHUMEPBHI.
Kondopmanus rmokonupanossl (popma "kpecno",
aKCHaJbHOE M  DKBAaTOPUAIBHOE  PACIOJIOKEHUE
THJIPOKCUIIBHBIX Tpymin). CBsA3b KOH(PUTYpaLluu caxapoB
¢ D-u L-rmunepuHOBBIM anmpaerunioM. Hetunuyaasie
caxapa.

Pasnen 9. AMUHOKUCIIOTEI U OEJIKH.

Tema 9.1. AMHHOKHCIOTBEL. BHOIOTMYECKH Ba)KHBIE
peakiuu anbda - aMUHOKUCIIOT: J€3aMHUHHUPOBAHUE
(OKHCITUTENbHOE Hu BOCCTa
HOBUTEILHOE ), IeKapOOKCUITHPOBAHHE. Crpoenue
oenka. Ilentumnas cBsizb. HomeHkiatypa nau- Tpu-
MenTuaoB. PeakuMoHHAs  CIOCOOHOCTL — OEJIKOB.
Bropuunas, TpeTudHas, yeTBepTUUHAS CTPYKTYypa
OCIIKOB.
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Paznen 10. Tpurnunepuasl u Tema 10.1. Knaccudukanus. Kupsl U KHpHBIE Macia.
0J00HBIE COCTMHEHHUS. Tpurnuuepuast. Bocku. dochoaunusl.
['mukonunu bl buonorudeckue GyHKIHH.
Pasznen 11. HykneoTtuabl u Tema 11.1. Crpykrypa HYKJIEHHOBBIX KHCJOT.
HYKJIEHHOBBIE KMCIIOTBHI. Hyxneo3uael u Hykieotuasl. HekoTopele XxuMuueckue

CBOWCTBA HYKJIEOTUAOB M HYKJI€03un0B. llepBuuHas u
BTOPUYHASICTPYKTYpPbl HYKJIEMHOBBIX KHCJIOT. YPOBHHU
kommaktuzanuu JTHK.
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HanmeHnoBaHMe AMCUUILIHHBI

Beenenne B OnonnpopmaTuky

O0BEM HUCIUIIITUHEL

5 3E (180 gac.)

COJAEPKAHUE JTUCHUIIJIMHBI

Pa3peinl

Tembl

OcHoBBI OMOMH(pOPMATUKH

buondopmarrka kak HaydHass TUCHUILIIMHA U KaK
TEXHOJOTHYeCKass Iuiaropma: ompeseneHue,
OCHOBHBIE TTOHSATHSA, LIEIH U 3a7a4d. BzauMocssizu
OuoH(OpPMATUKK C JPYTUMH JAUCHUILTMHAMU
O6uosnorun. Hoselimue noctuwxeHuss B 00jacTu
MOJIEKYJISIPHOM Ouoaoruu u TeHETUKH,

BBI3BABIINE HEOOXO0JMMOCTh pa3BUTHUS
OMOMH(OPMATHKH.
Habop uH(popMaluu, XapaKTepU3YIOIIHM

OuomnosmMepsbl (OEKHU, HYKIEHMHOBBIE KHUCIOTHI).
[TocnenoBarenbHOCTH AMHHOKHUCIIOT "
HYKJICOTH/IOB KaK OCHOBHas HH(pOpMalMOHHAs
COCTaBJISIIOIIAsT OMOMH(POPMATHKH.

dopmartsl ¢aitnos, UCIOJIb3yeMbIX B
O6uonHdopmaruke. 3amuch AMHUHOKHUCIOTHBIX
1ocJe10BaTeNbHOCTEN. 3anuch HYKICOTUIHBIX
NOCIIE0BATEIBHOCTEN.

bruonnpopmaimonssie 6a3bl JaHHBIX.

baza mamneix GenBank. PenosutopHble U
aHanutnieckne ¢ynkuun GenBank. ®opmats
ONHCaHMWsI  TEPBUYHOM  CTPYKTYyphl  O€lKOB
(aMUHOKHCTIOTHOM TMOCJIEI0BATEILHOCTH ).
Hpyrue QopMaTel 3amucu  HYKICOTHIHBIX |
aMUHOKHCIIOTHBIX IIOCJICIOBATEIIFHOCTEH,
nHpopmanus o Hux Ha pecypcax EMBL-EMI u
emboss.

Hctounuku 6uonornyeckoi HHGoOpManuu 1 0a3sl
nanHbix B MHTepHere. Knaccugukanus u THUIIBI
6a3 nanHbIX. BceoObemitonye, yHuBepcalbHbIE U
KOMOWHUpPOBaHHBIE 0a3bl JaHHBIX. ba3bl TaHHBIX
M0 KOHKPETHBIM OpraHW3MaM. ba3bl MaHHBIX 0
TUIIAM MOJIeKYJ1. JlonoHuTebHBIE 0a3bl JaHHBIX.
Bricokocnienmanu3upoBanHeie  0a3bl  JaHHBIX.
GenBank — NCBI. bBa3a HyKJICOTHIHBIX
nocnenosarensHoctel EMBL. ba3a naHHBIX 10O
Oenkam SwissProt. baza CTPYKTYpHOH
uHdopmarmu o 6enkax PDB — Protein Data Bank.
BerpoenHble HHCTpYMEHTHI Ui paboThl ¢ 6azamu
naHHbIX B UHTEepHETE. Arrperatopsl nH(OpMaIum
u3 06a3 JaHHBIX U CCBUIOK Ha pecypchl. CemeiicTBO
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6a3 manupix KEGG. baspl gaHHBIX II0 MAajbIM
MOJIEKYJIaM | JICKAPCTBEHHBIM TpernaparaM. bassl
JaHHBIX 0 METa0O0JIOMHUKE W ¢ MPHIOKCHUSM.
Toxkcukomaornueckre 0a3pl JaHHBIX.

WucTpymMeHTBI/METOBI Uit paboThI
uHpopManei W3  OHOJIOTHYECKHX
JTAHHBIX.

c
0a3

Meroasl  CpaBHEHMs  IEPBUYHBIX  CTPYKTYD
MOJIEKYJI OMOTIONUMEPOB. AJITOPUTMBI CPABHEHUSI.

BeipaBHuBanue, JIOKAJIBHOE, rio0anbHoe.
MHoOXeCTBEHHOE BBIPABHUBAHMUE.
DUIOreHeTUYECKUM aHaiu3 [IpoGnemsbr
(UIOTeHUH TEHOMHBIX IOCIIEI0BATEIbLHOCTEM.
OnToNorun I'€HOB. HNudpopmannonnoe
coJlep)KaHue TE€HETUYECKUX

II0CJIEIOBATENbHOCTEN. Pacno3HaBanne y4acTkoB
CKPBITBIX HCpHOIIH‘-IHOCTCfI, IMOBTOPOB, Y4aCTKOB
CTaTUCTUYECKOU HEOJHOPOAHOCTH.
Pacmio3nasanne IMPEAKOBBIX I'CHOB B INCPBUYHBIX
CTPYKTypax  MOJEKyJl  OHOIOJIMMEpPOB U
UCCIeoBaHNe  MX  (YHKIMOHATBHOCTH U
9BOJIIOLIUH.

IIporpammusbie cpeactBa u VHTepHET-CEpBUCHI

Ui OronH(POPMAITTOHHOTO aHaJu3a.
I/IHCTPYMCHTI)I JIA  aHaJIn3a HYKJ'ICOTI/IJIHI)IX 158
OEJIKOBBIX MOCJIEJOBATEILHOCTEM. OrneHka
KavyecTBa CPaBHHUTEIHHOTO aHam3a

MIOCJIEIOBATEIBHOCTE M IIPOCTPAHCTBEHHBIX
CTPYKTYp. IHCTpyMEHTBI BU3yaIU3aliH.




Jucrummmas! (Moaynw) n3ydarorces B pamkax ocBoeHust Ol BO «IHHOBaIMOHHBIC TEXHOJIOTHH U
HaHOTEXHOJIOTUHU B MEIUIMHE, (papMaLeBTHKE U OMOTEXHOJIOTHI
no HanpasneHuto 28.04.01 HaHOTeXHONIOTMY 1 MUKPOCUCTEMHAsI TEXHUKA

HanmeHnoBaHMe AMCUUILIHHBI

MeToabl MATEMATHYE€CKOTO MOACTUPOBAHUSA

O0BEM HUCIUIIITUHEL

4 3E (144 4ac.)

COJAEPKAHUE JNCHUIIJIMHBI

Pa3gennl

Tempbl

Tema 1. OcHoBHBIE TPOOIEMBI
MOZETUPOBAHUS TPOAYKIIHOHHBIX
IPOLIECCOB

Knaccudukanus moneneii. UMutanmonHoe MOI€IMPOBAHUE.
Y CTOWUYMBOCTh MPOAYKIIMOHHBIX TIpoueccoB. [lpamas u
oOpaTHas ~ KMHETHUYECKHe  3amaud.  MmeHTudukanus
napameTpoB. [IpuHuMnBl ~ JAUMUTUPOBAHUS,  3aKOH
TOJICPAHTHOCTH U (DYHKIMU OTKIMKA. 3aJaud yIpaBlICHUS
MPOAYKIIMOHHBIMH MTPOLIECCAMHU

Tema 2. Mojenu pocta v pa3BUTHS
OT JI€JbHOM MOMYJISALINT

HenpepeiBHbBIE ~ MOJENH. BnusHue — 3amasnapiBaHMs.
JlucKkpeTHbIE MO MOMYJISILUM C HENEPEKPBIBAIOIIUMUCS
IIOKOJICHUSIMH. Marpuunsie MOJENN MO YJISALIAMN.
Croxactudyeckue Mozenu nomymsuuil. IIpoctpancTBeHHOE
pacrpocTpaHeHue Buaa. Moenu nomysasiiui ¢ HEJIMHEHHOU
muddysueit. Posib Takcuca B MpoOCTpaHCTBEHHO-BPEMEHHOM
JuHamuke. [lepexoansle mpoueccsl B MOAENAX MOMYJISALUH,
YUUTBIBAIOIIMX PACCEIECHHUE BUJIA B IPOCTPAHCTBE

Tema 3. Moenu B3auMoaeiicTBUS
JIBYX MOMYJISALNI

Knaccudukamms B3aUMOJICHCTBHUIA. BonbteppoBckue
MOJIETIN KOHKYPEHIUU. BonbTeppoBckue MOJIETIN
B3aMMOOTHOILICHUN THUIA XHWIIHUK — JKEPTBA. YUET

IpOCTpaHCTBEHHOro nepemenieHus. O000IIeHHbIE MOAEIH
B3aMMOJICHCTBUS NIBYX BHJIOB. BiMsHue 3ama3ablBaHus Ha
YCTOMYMBOCTh CUCTEMBI. DKOJIOTMUECKHUE JUCCUIIATUHHBIE
CTpYKTyphbl. [IpocTpaHCTBEHHBIN Xa0C B MOJENSAX XHUIIHHUK
— sxkepTBa. Mogenu Tuna peakuus — gupdysus —
aJBEKIUs

Tema 4. Moxenu OHOJIOTHUECKUX
coo011ecTB

Ctpykrypa cooOmiectB. Mojens mpocToil Tpopuueckoit
nenu. CtalMoHapHbIe COCTOSHUS U TUHAMUYECKHE PEKUMBI
B COOOIIECTBE U3 TpeX BUIOB. B3auMoCBsI3b MOTOKOB
BeuiectBa M dHepruu. Cucrembl ¢ (PUKCHPOBAHHBIM
KoimdecTBOM  BemiectBa.  CrTaTHCTHYecKas  MEXaHHKa
BOJIETEPPOBCKHUX CHUCTEM. Monenn CUCTEM c
IUMHUTUpOBaHKEeM. KoMnapTMeHTaIbHbIE CUCTEMBI

Tema 5. [TponyxuronHbIe
MPOLIECCHl B BOJHBIX 3KOCUCTEMAX

Onucanrie 0OMEHHBIX MPOIECCOB B BOJIHOM cpene. Mojenb
TUTAHKTOHHOTO coo0IecTBa menaruanud bemoro mopsi.
[TpocTpaHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH JTUHAMUKHU

¢uTOIUIaHKTOHA.  YTIpaBiIeHHE BHUJOBOH  CTPYKTYpOM
IUTAaHKTOHHOTO coobiectBa. Ponb  ruaponnHaMudecKux
MPOLECCOB B  JIMHAMUKE IUIAHKTOHHBIX  COOOIIECTB.

KpyroBopor BemiecTBa v 3HEPrUU B 03€PHBIX IKOCUCTEMAX.
Hunamuka peiOHOTO cTaga. MMuTanmoHHas MOJENb
A30BCKOTro MOpst

PykoBogutens OI1/

Hupexkrop UBXTH, mpodeccop n.x.H.

SI.M. CraHuIeBCcKui

e Shes




