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1. HEJIb OCBOEHUSA JUCHUITJINHBI

JuctuminHa «[IpombliieHHass MUKPOOHOIOTHS» BXOJUT B MporpaMMy OakanaBpuara «XHMHUYECKHE
TexHoJoruu B (papmanum» mo HampaieHuio 18.03.01 «Xwumudeckas TeXHOJOTHS» W H3ydaercs B 4
cemectpe 2 kypca. ductumnuny peanusyet Kadenpa dhapmanun u OMOTeXHOIOTHH. JIUCIMITIIMHA COCTOUT
u3 18 pa3znenos u 18 Tem u HampaBiieHa HAa U3yUYCHHUE POMBIIUICHHOW MUKPOOHOIOTUI

Lenbr0 OCBOGHUS TUCIHUILIMHEI SIBISETCS (POPMUPOBAHHUE Y MAarUCTPOB COBPEMEHHBIX MTPECTABICHUNA 00
YpPOBHE HayuyHBIX JOCTH)KEHHH B OOJIACTH MPOMBIIIJICHHONM MHUKPOOHOIOTMHM U 3HAKOMCTBO C
CYIIECTBYIOIMMH ITPOMBIIIICHHBIMH MTPOIECCAMH MUKPOOHOTO CHHTE3a LIEJIEBBIX MIPOITYKTOB

2. TPEBOBAHMUA K PE3VJIBTATAM OCBOEHUSA JNCIUIIVINHBI

OcBoenue quctUILIHHBI «[[pOMBINUIEHHAs MUKPOOHOJIOTHS» HAMIPABICHO Ha ()OPMHUPOBAHUE Y
00y4JaroIIMXCs CASAYIOMNX KOMITETCHIINH (YaCTH KOMITETCHITHN ):

Tabnuya 2.1. Ilepeyenv komnemenyuii, popmupyemvlix y 00y4aouuxcs npu 0C80eHUuu OUCYUNIUHb
(pe3ynbmamsi 0C80eHUs OUCYUNTUHDL)

Indp KoMmeTenmuust HNuaukatopsl AROCTHKEHHS KOMIETEHIIHH
(B paMKax JaHHOH JUCHHUILIMHBI)
Criocob6eH BbIOpaTh THUIBI U GOPMBI TTIK-1.1 Onpenenser AOKYMEHTbI, HEOOXOUMBIE JIJIsT
K-1 JTOKYMEHTOB JIJISl ONTUCAHUS TEXHOIOTHYECKUX OTHCaHMS TEXHOJIOTHYECKOTO MpoIiecca;
MIPOIIECCOB TIPH MTPOM3BOACTBE JICKAPCTBEHHBIX
CpencTB
CriocobeH yuacTBOBaTh B pa3paboTke [TK-3.2 YMmeeT perucTpupoBaTh IoKa3arean pexxnma
CTaHIAPTHBIX ONIEPAIIHOHHBIX MPOIIEAYP paboTHI TEXHOIOTHIECKOTO 000PYIOBaHHS U
BEITTOJTHEHHS TEXHOJIOTHIECKHUX OTepannii mpu TIOMEIIEHHH, ICIIOIB3YEMBIX B TEXHOIOTHIECKOM
TIK-3 MIPOU3BO/ICTBE JIEKAPCTBEHHBIX CPEICTB rpoiiecce;
ITK-3.3 CriocobeH pa3zpabarsiBaTh 1 0OPMIISTH
W3MEHEHUS B IPOMBIIIJICHHBIE PETIIAMEHTHI
MIPOM3BOICTBA JIEKAPCTBEHHBIX CPEIICTB;

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

JuctmmuimHa «IIpoMbIlIuTeHHAas MUKPOOHOJIOTHS) OTHOCUTCS K YacTH, (OPMHUPYEMOH yYaCTHHKAMU
o0pa3oBareabHBIX OTHOIIECHUH O70Ka 1 «JlucIuuimHb! (MOIY/IN)» 00pa30BaTeIbHON MPOrPaMMBbI BBICIIIETO
o0Opa3zoBaHws.

B pamkax oOpa3oBaTrenbHONW TPOrpaMMBbl BBICIIETO OOpa3oBaHUs OOydaroIIMecs TakKe OCBAaWBAIOT
Jpyrue IUCHUIUIMHBI W/WIU TPAKTUKH, CIIOCOOCTBYIOIIUE IOCTH)KCHUIO 3aITAHMPOBAHHBIX PE3YIIBTATOB
OCBOCHUS TUCIHUILTHHBI «[[pOMBINIICHHAS MEKPOOUOIOTHSD».

Tabnuya 3.1. Ilepeyenv komnonenmos OII BO, cnocob6cmeyowux 00CmudiceHuro 3an1aHupoB8aHHbIX
Pe3yIbmamos 0C80enUs OUCYUNTUNBI

HanveHoBAHE IIpenmecTByomue Mocaenyromue
Mudp AUCHMILTUHBI/MOAYIH, JHCHMIIUHBI/ MOAYIH,
KOMTIEeTeHIIN A . .
NMPaKTHKA NMPaKTHKA
CriocoOeH BBIOpATh THUITBI U OO0mmast XuMUYecKas
(hopMBI TOKYMEHTOB ISt TEXHOJIOTHS;
OIMUCAHUS TEXHOIOTUICCKIX CHCTeMBI yIIpaBICHU
MPOIICCCOB MPH MPOU3BOJCTBE XUMHKO-TEXHOJIOTUICCKHUMU
JICKAPCTBCHHBIX CPCJICTB MPOIIECCAMHU;
dapmareBTHYCCKAS
TIK-1 TEXHOJIOTHS;
Perucrparnust nekapcTBEHHBIX
MpernapaToB;
Hannexxammue
(hapMalleBTHUCCKUE TPAKTUKH;
[IpenauruioMHas MPaKTHKA;
[Ipou3BoacTBEHHAs MIPAKTHUKA,;
K-3 CriocoOeH y4acTBOBAaTh B Beenenue B (papMakoinoruro; OO0mmast XuMHUYecKast
pa3paboTKe CTaHIAPTHBIX OCHOBBI OHOTEXHOJIOTHH; TEXHOJIOTHS;




HIudp

HaumeHnoBaHue
KOMIIETEHITUH

IIpenmecTByomue
AUCHHUILINHBI/ MOTY.TH,
NMPaKTUKU*

Mocaenyromue
JAUCHUTIINHBI/MOLYJIH,
NMPaKTUKH*

OIIEPALMOHHBIX MIPOLEAYP
BBITIOJTHEHUS
TEXHOJOTMYECKUX ONeparii
IpY IPOU3BOJCTBE
JIEKapCTBEHHBIX CPEJCTB

[Ipouecce! u anmaparsl
XUMHUYECKOH TEXHOJIOTUH;
OCHOBBI IPOMBIILIEHHON

0e30MacHOCTH Ha
(hapMarieBTHYECKUX
NPOU3BOJCTBAX;
dapmaneBTHUECKast
TEXHOJIOTHS;
[TpuHOMIIBI KOHTPOJIS Ka4ecTBa
JIEKapCTBEHHBIX TIPENaparos;
Banupanus npoueccon
MPOU3BOJICTBA JIEKAPCTBEHHBIX
npenaparoB**;
Broananurnueckue
nccIen0BaHus B pa3paboTke,
perucTpanyy 1 KOHTpoJIe
000poTa JIeKapCTBEHHBIX
cpencTB**;

Cucrtemsl yrpaBieHus

XHMHKO-TEXHOJIOTMYECKUMHU
IIpOLIECCaMH;
OCHOBBI 5KOHOMHKH U
YIpaBICHUS
(hapManeBTHYECKUM
HPOU3BOACTBOM;
[IpenauruioMHas MPaKTHKA;
ITponsBoacTBEeHHAs MPAKTHKA,;

* - 3aOJTHAETCS B COOTBETCTBHY ¢ Marpuiiet komnerexnnuiit u CYII OIT BO
** - 3JIeKTHBHBIC AUCIUIUIHHBI /TIPAaKTHKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mast TpyI0eMKOCTh AUCIUTLTHHBI «I[pOMBITIIIEHHAS MUKPOOHOIOTHS COCTABIISIET «3%» 3aU€THBIC €IUHUIIBI
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Cemectp(-b1)

Bupg yueOHoli padoThI BCETO, ak.u. 4
Koumaxmmuas paboma, ax.u 34 34
Jlexmmn (JIK) 17 17
JlaGoparopusie pabotsi (JIP) 0 0
IMpaktiueckne/cemunapckue 3austus (C3) 17 17
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 65 65
Koumponw (sx3amen/3auem c oyenkou), ax.y. 9 9
ak.u.| 108 108
Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 3 3




5. COAEP)KAHUE JUCHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Bun
Homep HaumeHoBaHue pa3iena .
HaumeHoBaHMe TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
Mopdomorust 6akTepuii.
IIpenmer u 3amaun npeamera Crpoenne 6akTepuaIbHOI . o
. Nzyuaetcs mopdonorus 6akTepuii 1 paccMaTpruBaeTcs CTPOCHNE OaKTepHaTbHON KICTKH H
Pazmen 1 |mpombinuieHHOM 1.1 KJIeTKA. [IpUHIIUTIBL JIK, C3
OTIMCBHIBAIOTCSI MTPUHITUITHI KJIACCH(DUKAIIA MUKPOOPTaHI3MOB
MUKPOOHOJIOTHH KJIaCCU(PUKAITIH
MHKPOOPTaHU3MOB
XHUMUYECKUH COCTaB
MHUKPOOHOM KJIETKH.
Pasen 2 dusnonorus 21 IMuTanue (TUIBI 1 [IpencraBisroTcs CBEICHUS O XMMUYECKOM COCTaBE MUKPOOHOM KIICTKH, TUTAHUH (THIIAX U K. C3
MHUKPOOPTaHU3MOB. ' MEXaHWM3M), IbIXaHHE MEXaHHM3MaX ), IBIXaHUU, POCTE U Pa3MHOKEHUH MUKPOOPTaHHU3MOB ’
MHKpOOpranu3moB. Poct u
pa3MHOXEHHE MUKPOOOB.
Bakrepuodaru, wnx
Wzyuenne npuponsr 6akreprodaros, IeTaTFHOE PACCMOTPEHHIE UX CTPOCHHUS U aHAIIN3
Paznen 3 |bakrepuodaru 3.1 MIPUPOJIa, CTPOCHHE, o JIK, C3
MPaKTHIECKOTO IPIMEHEHHS B COBPEMEHHOM Hayke
MIPaKTUIECKOE IPUMEHEHHUE
I'eneTnka MUKPOOPTaHU3MOB.
IMousitue o heHorumne u N3yuaroTcst cBeieHUs O TCHETUKE MUKPOOPTaHU3MOB, BKIIIOYAst HOHATHS (DEHOTHIIA 1
Paznen 4 |[eHeTHKa MHUKPOOPTraHU3MOB 4.1 renorune. Kareropuu TCHOTHUIIA, KATCTOPUU M3MECHYMBOCTH M OCHOBHBIC MEXaHU3MBI aJIalITAllUH, MYTAIHi U JIK, C3
W3MEHYMBOCTH. AfanTarus, |peKOMOMHAIUI
MyTaIiuH, PeKOMOWHAIIUH.
I'ennas nHxeHepus u ee poib |PaccmaTpuBaeTcs poiib TEHHOM WH)KEHEPHH B CO3JaHHUM JIEKAPCTBEHHBIX IIPETIapaToB,
Paznen 5 |['ennas unxenepusi. 5.1 B CO3IaHHM JICKAPCTBEHHBIX |BKIJIIO4Yas pekoMOuHanTHbIe Oenku, JIHK- 1 PHK-Bakiuabl, a Takke cpeacTBa TeHHOM JIK, C3
IpenapaToB TEpaImm.
BakuuHe! K1accudeckue u
coBpeMeHHBIE. [IprHINTIBI
B M3yyaioTcst KiTacCHIeCKHe U COBPEMEHHBIEC BaKIIMHEI, PACCMATPHUBAIOTCS IPHHITUIIBI HX
Paznen 6  |Bakiuab! 6.1 - M3TOTOBIICHUS U IIPAMEHEHHS, a TAKXKe aHATM3UPYIOTCSA IPEUMYIIIeCTBA U HEJOCTATKI JIK, C3
P ) KaXJIOTO THUIa
IIpeumymiectsa u
HEIOCTAaTKU
Bonussue (akTopos BHelHeii AcenTika, aHTHCENITHKA, WzyuatoTcst cBeeHMs 00 acenTHKe, aHTHCENTHKE, CTePUITA3AINH, e3HH(DEKINN 1
Paznen 7 7.1 CTepHIIU3aIus, KOHCEpBAIUH: PACKPBITHI UX IIEITH, OXapaKTePU30BAHBI OCHOBHBIC METOBI ¥ YKa3aHbBI JIK, C3
Cpeabl Ha MEKPOOPTaHU3MBI
ne3nH(EKIs, KOHCepBaIusl |00JacTH HCTIOIb30BaH
DopMBbI B3aMMOOTHOILICHUN
MeX Iy MUKPOOPTaHI3MaMH.
CuM6m03. AHTaroHu3M. .
AHTHOHOTHKH: Nzyuarorcst GopMbl B3AUMOOTHOIICHUI MEXITy MUKPOOPTaHM3MaMH, BKITFOUAsi CHMOHO3 U
) AHTArOHW3M; PACCMATPUBAIOTCS AHTUOMOTUKH (MX TIPOUCXOXKACHUE, CIICKTP U MEXaHU3M
Pazmen 8 |AHTHOMOTHKH 8.1 TIPOUCXOXKIACHHE, CIICKTD U P P ( p ’ P JIK, C3

MEXaHU3M JEeNCTBH.
[To6ouHOE neicTBHE
aHTUOMOTHKOB HA MUKPO- H
MaKpOOPTaHU3MEI.

HCﬁCTBI/Iﬂ), AHAJIU3UPYCTCA mo6o4YHOE ﬂeﬁCTBHe aHTUOHMOTHKOB Ha MUKPO- U
MAaKpOOpPTaHU3MbI, a TAKKE OCBAUBAIOTCS IPUHIIUIIBL paunonaanoﬁ aHTPI6I/IOTPIKOT€paHI/IH.




Homep
pa3nea

HaumenoBanue pasnea
AUCHMITHHBI

HanmeHnoBaHne TeMBI

Conep:xanue TeMbl

Bun
yueOHoit
padoTer*

IIpuHIUNBl  panMOHATBHON
AHTHONOTHKOTEPAITUH.

Pazmen 9

Pacnipoctpanenue u poinb
MHUKPOOPTaHU3MOB B
OKpY’KaroIen cpeze.

9.1

Muxkpobuosorus
JIEKapCTBEHHOT'O
PacTUTEIILHOTO ¥ YXMBOTHOT'O
CBIPbSl U TOTOBBIX
JIEKapCTBEHHBIX (hOPM.

M3yyaioTcst METOIBI MUKPOOHOJIOTHYECKOTO KOHTPOJIIS JIEKAPCTBEHHOTO PACTHTEIBHOTO 1
JKUBOTHOTO CBIPBSI, TPEOOBaHHUA K MUKPOOHNOJIOTHYECKOM YHCTOTE TOTOBBIX JICKAPCTBEHHBIX

hopm.

JIK, C3

Pazmen 10

CDCpMeHTaHI/IOHHI)IC mpouecChl B

MHKPOOHOJIOrH4eCKOi
MPOMBIIIIEHHOCTH

10.1

KonnuecrBenusle
XapaKTepHCTHKH POCTa U
HPOAYKTHBHOCTH
MHUKPOOPIaHU3MOB.
Kuneruka pocta
MHUKPOOPIraHu3MOB. THIIBI
(hepMEHTALMOHHBIX
HPOLECCOB U UX
KOJINYECTBEHHBIE
nokasaresu. buopeakropsl
JuIsl a9poOHOIt hepMeHTann.
Cpensl U chIpbe I
MHUKPOOHOIOTHYECKOM
IIPOMBIIIIEHHOCTH.
Brigenenue npoaykra.

N3yuaroTcst KOTMUECTBEHHBIE XapaKTEPUCTUKH POCTA U MPOAYKTUBHOCTH MUKPOOPTaHU3MOB,
paccMmarpuBaeTcsi KHHETHKA MX POCTa, aHAIN3UPYIOTCS THITB ()ePMEHTAIIMOHHBIX IPOLIECCOB
Y MX KOJIMYECTBEHHBIE TI0Ka3aTelIH, OCBEIA0TCsl 0COOCHHOCTH OHMOPEaKTOpOB JUIs a3po0HO
(epMeHTaLUH, a TAKKe N3YHaIOTCS CPEJIbl U CHIPHE Il MUKPOOHOJIOTHYECKON
MPOMBIIUIEHHOCTU U METO/bI BBIJEICHUS LIEIEBOrO MPOAYKTa.

JIK, C3

Pazgen 11

ITpoMbIiIeHHBIN OMOCHHTE3
OCITKOBBIX BEIIECTB

CyOcTparbl TSl TOTy9IeHUs
0EIKOBO-BUTAMHUHHBIX
KOHIICHTPATOB.
CaxapocoepKarime
CcyOCTpaThI: OTXOBI
caxapHOM, CIIUPTOBOH,
LIEJUIIOJI03HOM
MIPOMBIIIIIICHHOCTH,
THIPOJIN3ATHl PACTUTEIBHBIX
otx010B. OcobeHHOCTH
MHKpPOOHOTO pocTa Ha
YIJIEBOIOPOIAX.
TexHonoruueckas cxema
MIPOU3BOCTBA OEITKOBBIX
BemecTB. OcobeHHOCTH
TIOJTydeHus Oeka
OTHOKJICTOYHBIX Ha CITUPTaxX
1 TIPUPOTHBIX Ta3ax

WzyuatoTcst cyOCcTpatsl A MOMydeHUs OEIKOBO-BUTAMUHHBIX KOHIICHTPATOB, B T. 4.
caxapocoepkaiie cyocTparbl (OTXOAbI caXapHOH, CITUPTOBOM, ISIITIOJIO3HOM
MIPOMBIIIEHHOCTH, THAPOIU3AThl PACTUTEIBHBIX OTXOAOB). JlOTIOIHUTETHFHO
paccMaTpHuBaroTCs 0COOCHHOCTH MUKPOOHOTO POCTa Ha YIIIEBOAOPOIaX, OCBEIIACTCS
TEXHOJIOTHYECKast CXeMa MPOM3BOACTBA OSITKOBBIX BEIIECTB U aHAJIH3UPYIOTCS OCOOCHHOCTH
TOTy4eHHUs Oellka OHOKJIETOUHBIX Ha CIMPTaX M MPUPOIHBIX Ta3ax

JIK, C3

Paznen 12

MukpoOHOTOTHIECKUN METOT
MOTYYSHUS] AMUHOKHCIIOT

12.1

Cy0cTparhl U MPOLYLIEHTHI
JUISL TIOJTyYEeHHS
aMHUHOKUCIIOT. PerynaropHsle
U ayKCOTpO(HBIE MyTaHTBI —

I/ISyanOTCSI cy60TpaT},1 U MPOAYUCHTHI AJId MOJTYUYCHUSA aMUHOKHUCIIOT, paCCMaTpruBaroTCAa
PEryIATOPHBIC U ayKCOTpO(l)HLIC MYTAaHTbI KaK MPOAYLUCHTBI aMUHOKHCIIOT, aHAJIU3UPYCTC
COCTaB Ccpea AJid OuocuHTe3a AMHHOKHCIIOT, a TaKXKC OCBAMBAXOTCA TCXHUKA BBIACICHUSA U
OYUCTKHW aMUHOKHUCJIOT. I[OHOJ'IHI/ITCHLHO N3Yy4aroTCA TCXHOJIOTUU IOJTYYCHUA FﬂyTaMI/IHOBOﬁ

JIK, C3
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AUCHMITHHBI

HanmeHnoBaHne TeMBI

Conep:xanue TeMbl

Bun
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padoTer*

MPOYIEHTH AMUHOKHCIIOT.
Cocras cpen Uit OMOCUHTE32a
aMHUHOKUCIIOT. TexHuKa
BBIICJICHUS 1 OYHCTKU
aMHUHOKHUCIIOT.

TexHONOTUsI  TOJNyYCHUS
[Ty TAMHHOBO#M KHCJIOTEL.
TexHOIOr s IPOU3BOJICTBA
JM3WHA, TpUnTohana.
JIByCTyneH4YaToe MoTydeHUE
aMHUHOKHUCIIOT U3
OHMOCHHTETHYECKHX
MPE/IIIECTBEHHUKOB

KHCJIOTHI, JTM3WHA U TPUNITO(hAHA U UCCIEAYSTCS METO IBYCTYIICHYATOTO IOy YCHHS
AMHHOKHCIIOT M3 OMOCHHTETHIECKUX MPEIIECTBCHHUKOB.

Pazmen 13

MukpoOurosorniaeckoe
MOJTy4YeHNUE OPraHUuYeCKUX
KHCIIOT

13.1

Cpeapbl U anmnaparsl,
MIPUMEHSIEMBIE JJIs
[IOJIy4YEHUsI OPTraHUYECKUX
kucinort. [loBepxHocTHOE U
nryOMHHOE
KynpTHBHpOBaHue. Cpenbl
JUISL TIOJTYYEeHHUS
OpraHNYeCcKUX KUCIOT.
[TonydyeHnue KOHEUHOTO
npoaykra. [lonyyenue
JINMOHHOM, MOJIOUHOM,
YKCYCHOM U Ap. KUCIIOT.

I/ISyanOTCﬂ Cpeabl U alraparbl, IPUMCHACMBIC 1JI MOJTYUYCHHA OPTaHUYCCKUX KUCJIOT,
paccMaTpuBarOTCs METOABI IOBEPXHOCTHOI'O U FJ'IyGI/IHHOFO KYyJIbTUBUPOBAHUA,
AHAJIU3UPYIOTCA COCTABbI CPea IJid OuocuHTE3a HHMOHHOﬁ, MOJ'IO‘-IHOIZ, yKCYCHOﬁ " Apyrux
KHUCJIOT, @ TAKKE OCBCHIAIOTCA 3TAllbl MMOJYYCHHUA KOHCYHOI'O IPOAYKTa

JIK, C3

Paznen 14

MuKpOOHOTIOrHYeCKUil CHHTE3
BUTaMHHOB.

14.1

TexHonorus noyueHus
BuTaMUHOB. [losryuenue
BuTamuHa B12 ¢ nomomisto
MIPONMOHOBOKHCIIBIX U
METaHOT€HHBIX OaKTepHid.
MHuUKpOOpranu3mMsl —
NPOAYLEHTHI puOodIaBrHa U
€ro ToJIy4eHHe B
npoMbIuIeHHOCTH. [Tyt
OMOKOHCEpBaLUK IPU
CHUHTE3€ aCKOPOMHOBOU
KHCJIOTHI

W3y4aroTcst TEXHOJIOT MU MOJTyUSHHs Pa3InuHbIX BATAMHHOB, PACCMaTPUBACTCSI POLIECC
nony4yeHus ButamuHa B12 ¢ moMoripio NpormMOHOBOKUCIIBIX U METAHOT€HHBIX OaKTepuii,
AHAJIM3UPYIOTCSI MUKPOOPTaHM3MBI-IIPOLYLIEHThI puOO(IaBUHA 1 METOABI €0
MPOMBIIIIEHHOTO TIPOU3BOICTBA, & TAKIKE UCCIICAYIOTCS MyTH OMOKOHCEPBAIIUH [IPU CUHTE3e
ACKOPOMHOBOM KHCIIOTHI

JIK, C3

Paznen 15

[IpombIIIeHHOE TTOTyYeHUE
MHUKPOOHBIX ITOJTUCAXapUI0B

15.1

[Monucaxapuabt
LMTOILIa3MBl U
MEMOpPaHHBIX CTPYKTYP.
[onucaxapuabl KIETOUYHBIX
cTeHOK. BHekeTouHbIe
nonucaxapuabl. buocunres
nonucaxapuaoB. Coctas

I/ISyanOTCSI nojarcaxapuabl HUTOIIA3MBI, M€M6paHHLIX CTPYKTYP U KJICTOYHBIX CTCHOK, a
TAKKE€ BHCKIICTOYHBLIC IMOJIMCaAXapUAbl. PaCCManI/IBaGTCSI MeXaHu3M OHOCHUHTE3a
MoJmMcaxapuaoB, aHAIU3UPYETCS COCTAB MUTATCIbHBIX CPEA NJI UX TPOMBINIICHHOTO
MMPOMU3BOACTBA U OLICHUBACTCSA IMPAKTUICCKOC UCIIOJIb30BAHUC MI/IKpO6HI)IX ojmcaxapuzioB B
Pa3JIMYIHBIX OTPACIIIX

JIK, C3
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MUTATEJBHBIX CPEJ IS
IIPOU3BOACTBA
MOJIHCAXaPUIIOB.
IIpakTuueckoe
UCIIOJIb30BaHUE MUKPOOHBIX
MOJIHCAXaPHUIOB

Paznen 16

Buocunres aHTHOMOTHKOB

16.1

O0pa3oBaHue aHTHOUOTHKOB
B IIPOMBINUICHHBIX YCIOBHUSX.
BeiieneHue u o4ncTKa
aHTUOMOTHKA. AHTHOMOTHKH,
00paszyeMebie
AKTUHOMHMIICTAMH,
OakTepusIMH,
MHUICTUATEHBIMU TPUOaMU.
[TyTu nmoBbIICHUS
OMOCHHTE3a aHTHOUOTHUKOB
MHKPOOPTaHU3MaMHU.

W3y4arorcst npoiiecchl 00pa30BaHusi aHTHOMOTHKOB B IPOMBIIIJICHHBIX YCIOBHUSIX,
paccMaTpUBAaOTCS METO/IbI BBIACICHHS U OYMCTKH aHTUOMOTHKOB, aHATU3UPYIOTCS TPYIIITBI
MHUKPOOPTaHU3MOB-TIPOYIIEHTOB (AKTHHOMHIIETHI, OaKTEPHH, MUTIETHATILHBIC TPHUOBI) H
MCCJIGAYIOTCS My TH MOBBIMICHUS] OMOCHHTE3a aHTHOMOTHKOB MUKPOOPraHU3MaMH

JIK, C3

Pazmen 17

[Monyuenne pepMeHTHBIX
HpernaparoB

17.1

OcobenHoct GepMeHTOB
MHKPOOPTaHU3MOB.
DepMeHTHI
MHUKPOOPTaHH3MOB,
MIPUMCHSCMEIC B
npousBozcTee. [lonmyueHue
aKTUBHBIX TIPOYLICHTOB
MHUKPOOHBIX (pepMEHTOB.
[MuTarenbHbIe CPEembl A1
KYJIBTUBHUPOBAHUS
MHKPOOPTaHU3MOB.
Boinenenue u
crabunm3anust pepMEeHTOB.
[IpumeHnenue GpepMeHTOB.

N3zyuatoTcst 0cOOEHHOCTH (PEPMEHTOB MHUKPOOPTaHU3MOB, PACCMATPHUBAIOTCS TPYTIITHI
(hepMEeHTOB, TPUMEHIEMBIX B IPOMBIIIIJICHHOM IPOU3BOICTBE, aHATU3UPYIOTCS METOIBI
TIOTY9IEHHUS aKTUBHBIX MIPOIYIIEHTOB MUKPOOHBIX (DePMEHTOB, OTIMCHIBAIOTCS TUTATEIIEHBIC
Cpemp! U KyT6THBHPOBAHIUS MUKPOOPTaHMU3MOB, a TaKKe UCCIECTYIOTCS CITOCOOBI
BBIJICJICHUS U CTa0MIM3aIy (EpMEHTOB U Cephl X MPAKTHUECKOTO MPUMEHEHHUS

JIK, C3

Paznen 18

[Ipou3BoaCTBA, OCHOBAHHBIE HA
MOJTyYSHUU MUKPOOHOM
OMOMAacCBhlI.

18.1

IIpon3BoACTBO BakIvH,
OakTepruodaroB u
MIpernapaToB,
HOPMAaJIH3YIOIIHX
MHUKPOQIIOpY YeIOBeKa

M3y4aroTCs MPOLECCH MPOM3BOACTBA BaKIIMH, OakTepro(aros 1 Mpernaparos,
HOPMaJIM3YIOIKX MUKPOQIIOPY YeTOBEKa, PACCMATPHUBAIOTCS TEXHOJIOTHYECKHUE ITAITBI UX
MOJTY9EHUS, aHATN3UPYIOTCS METOIBI KOHTPOJISI Ka4eCTBa U OLIEHUBAETCS X POIIb B
COBpPEMEHHOM MEIUIINHE.

JIK, C3

* - zamonusiercst Tonbko no OUYHOU dopme obyuenus: JIK — nekuuu; JIP — naboparopusie padotsl; C3 — npakTHYECKHUE/CEMUHAPCKHE 3aHSTHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Tun aynuropun

OcHaleHue ayTuTopuu

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

AyauTopus Ui IPOBEICHUS 3aHATHHA JIEKIIHOHHOTO
THUIIA, OCHAIIEHHAS KOMIUIEKTOM

Aynutopuss Ne 636 i mpoBeaeHUs
3aHATUNA JICKUMOHHOTO THIIA, OCHAILEHHAs

. . KOMIIJIEKTOM CrHeLaIM3uPOBaHHOMN
Jlexmmonnas CIIEIUAIN3UPOBAHHON MeOeNH; TOCKOH (9KpaHOM) H N
Mebeny; JIOCKOH (9xpaHoMm) u
TEXHUYECKUMHU CPEJICTBAMH MYJIbTUMEINA
N TEXHUYECKUMHU CPEJCTBAMHU MYJIBTUMEINA
MIPe3CHTAIHH. .
npe3eHTaui
Aynmutopuss Ne 636 gns  mpoBedeHuUs
Ayaurtopust Ui IPOBEJICHUS 3aHATHH CEMHHAPCKOTO 3aHATHI CEMHHAPCKOTO THUIIA, TPYIIOBBIX U
TUMA, TPYIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAUN, | WHAUBUAYAIGHBIX KOHCYJBTAIUH, TEKYILETO
CeMmHanckas TEKYIIEro KOHTPOJISL U IPOMEKYTOUHOI arTecTalyy, KOHTPOJISI M TPOMEXYTOYHOW arTecTaluy,
P OCHAILIEHHAsI KOMITJIEKTOM CIIeLHaIU3UPOBAHHOM OCHAILICHHAs KOMITJIEKTOM
MeOel U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA CreUaI3uPOBaHHON Mebenu u
Npe3eHTaIHH. TEXHUYECKUMHU CPEJCTBAMU MYJIBTUMEINA
MIpe3eHTalui.
Aynmutopus Ne 636 gna  mpoBedeHuUs
Ayaurtopust Ui IPOBENICHUS 3aHATHH CEMHHAPCKOTO 3aHATHI CEMHHAPCKOTO THUIIA, TPYIIOBBIX U
TUMA, TPYIIOBBIX ¥ WHAWBUAYAILHBIX KOHCYJIBTAUN, | WHAUBUAYAIGHBIX KOHCYJIBTAIUH, TEKYILETO
CeMmHanckas TEKYIIEro KOHTPOJISl U IPOMEKYTOUHOI arTecTalyy, KOHTPOJISI M TPOMEXYTOYHOH arTecTaluy,
P OCHAILICHHAsI KOMITJIEKTOM CIIELHaIM3UPOBAHHOM OCHAILICHHAs KOMIIJIEKTOM
MeOeIl ¥ TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA CreLUaI3upOBaHHON Mebenu u
Hpe3eHTaIHH. TEXHUYECKUMHU CPEJCTBAMU MYJIBTUMEINA
IIpe3eHTaIH.
AyauTopust JuIsi CaMOCTOSITENbHON paboThI .
Y p P Aynutopust Ne 636 nmiusi caMOCTOATETbHON
. o0yuaronuxcst (MOXKET UCTIONb30BAThCS IS
Jist  caMocTosATENhbHON N . paboTHI oOyuJaronuxcs, OCHareHHas
MPOBENICHHUS CEMUHAPCKUX 3aHATUI U KOHCYJIBTAIHIA), o
paboTHI KOMITJIEKTOM CITEITHAIM3UPOBAHHON MeOenn

OCHAILICHHAsI KOMITJIEKTOM CIIeLHaIU3UPOBAHHOM
MeOenu n komnbloTepamu ¢ goctynom B SUOC.

1 KoMITbIoTepoM ¢ goctynom B SNOC.

* - ayoquTOpUS 11l CAaMOCTOSITEIFHOH padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!

7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHUITJINHBI

OcHognas numepamypa:

1. Capyxanoga, JI. E. O0miast MUKpOOHOJIOTHS, BUPYCOJIOTHS U TPUKIIATHAS HIMMYHOJIOTHS : y4eOHOe
nocobue / JI. E. Capyxanosa, E. I'. Bonuna, H. B. Slummna. — 3-e usn., ucnp. — Mocksa : PYJIH, 2022. —
172 c. : mn. — ISBN 978-5-209-09829-4, ISBN 978-5-209-10937-2.

2. Capyxanosa, JI. E. O0mas MeauimHckass MUKPOOHOJIOTHS, BUPYCOJIOTHS M TIPUKJIAIHASI KMMYHOJIOTHS
: yauebnoe nocoowue / JI. E. Capyxanona, E. I. Bonmuna, H. B. Ammna. — Mocksa : PYJIH, 2023. — 182 c. :
wi. — [SBN 978-5-209-11982-1.

3. Capyxanosa, JI. E. Mukpoouomnorus : yaeonoe mocodue / JI. E. Capyxanosa, E. I'. Bonmuna, H. B.
Ammna [u np.]. — Mocksa : PYJIH, 2023. — 235 c. : uin. — ISBN 978-5-209-11424-6.

Hononnumenvnas aumepamypa:

1. Bonuna, E. I Metons! onpenenenus pepMeHTaTUBHONW aKTHBHOCTH BO30yuTeeH HHGEKITHOHHBIX
3aboneBanuii : yueoOHo-MeTonuueckoe nocooue / E. I. Bonmuna, . P. CapyxaHoBa ; 2IeKTpOHHBIE
TeKcToBbIC AaHHBbIe. — Mockaa : M3n-so PYJIH, 2017.

2. 3BepeBa, B. B. Meauinnckass MUKpOOHOIOTHS, BUPYCOJIOTHS U1 UMMyHoJorust : T. 1 : yueOHuk / pe.
3Bepesa B. B. , boituenko M. H. - Mocksa : [D0OTAP-Menua, 2020. - 448 c. - ISBN 978-5-9704-5835-8. -

TexkcT : anexrponHsii / DbC "KoncynsranT crynenra :

https://www.studentlibrary.ru/book/ISBN9785970458358.html.
Pecypcol ungpopmayuonno-menexommynuxayuonnou cemu « Mumepremny:

1. ObC PY/IH u croponnune ObC, Kk KOTOPbIM CTyAEHTHl YHHUBEPCUTETA UMEIOT AOCTYN Ha OCHOBAaHUU
3aKJIFOUYEHHBIX IOTOBOPOB

[caiiT]. - URL:




- OnexrponHo-ombanoreynas cucrema PYJIH — ObC PY/IH http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnuoreka onnaitn» http://www.biblioclub.ru
- OBC KOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant crynenray www.studentlibrary.ru
- OBC «Tpourkuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIC CHCTEMBI

- OJIEKTPOHHBIA (POH]T TPABOBOM U HOPMATUBHO-TEXHUYECKOU JOKyMeHTaIuu http://docs.cntd.ru/
- mouckoBas cuctema SAnpekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBnas 6a3a ganabix SCOPUS http://www.elsevierscience.ru/products/scopus/

Vuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU Pabomuvl 00yYaAWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:

1. Kypc nexumii mo auctumuinae «[IpompInieHHass MUKPOOHOIOTHS.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAIOTCS B COOTBETCTBHUU C JEHCTBYIOIMM
NopsAAKOM Ha crpanule aucuuuinssl B TYUC!
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