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Oro1:KeTHOE 00pa3oBaTe/bHOE YUpeKIeHne BbICIIero 00pa3oBaHus

«TromeHcKuUil rocyIapcTBeHHbIN MeIMIIUHCKUI YHUBEPCUTET»
MunucrepcrBa 3apaBooxpanenus Poccuiickoit @enepannu
(®I'bOY BO Twmenckuii 'MY Munsapasa Poccun)

WuctutyT dapmanun

Kadenpa dbapmaneBruaeckux IUCIUTUITH

OOKYMEHT NOANMMCAH
QNEKTPOHHOW MOAMUCHIO

Bnapgeneu: Bacunbkosa TatbsiHa HukonaeeHa
Lencteutenex: ¢ 29.05.2024 o 22.08.2025

.

CepTtndmkat: 00E4428AABE27FBDE96E60700148905C02

YTBEPXJIEHO:

[TpopexTop no y4eOHO-METOANIECKOM
pabore

Bacunbkosa T.H.

17 mas 2023 1.

V3MeHeHUS U TOTIOTHEHHSI
YTBEPXJEHO:

[TpopekTop mo yueOHO-METOANYECKOM
pabote

Bacunbskosa T.H.

15 mas 2024 1.

PABOYA ST [TPOTPAMMA JUCLIUTUIMHBI (MO YJIS)

b1.0.41 BUOTEXHOJIOT'UA

CrnennansHocts: 33.05.01 dapmanus

®opmbl 00yUYeHHS: OYHAS

KBanmudukanus (cTenensb) BeIMycKHAUKA: [[poBU30p

I'ox Habopa:

Cpok nonydeHwust 00pa3oBaHusI:

O0BeM:

Kypc: 5 Cemectpsi: 9

Paznensr (momgymm): 3

Ox3ameH: 9 cemectp (36 4.)
JleknoHHbBIE 3aHATHSL: 28 4.
[IpakTnueckue 3anaTus: 68 4.
CamocrositenpHas pabora: 48 .
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Pa3padoruukmu:

3aBenyromuii 1aboparopueii kadeapsl 1adboparopust
XpoMatorpa(uu U 3JI€MEHTHOTO aHaJIM3a, KaHAuIaT
ouonornueckux Hayk bospunues /1.1.

ITpodeccop kadenps! papManeBTUIECKUX AUCUUIUINH, TOKTOP
¢bapmarneBTuueckux Hayk, mpogeccop bekeros b.H.

PeuenseHTnl:

Hexan ¢apmanesruueckoro ¢axynsrera ®I'BOY BO VYpansckuit MY Munsnpasa Poccun,
n.papm.H., mpodeccop IH. Anapuanona

3aenytommii kadeapoit xumuu OI'BOY BO Tromenckuit MY MunszapaBa Poccuu, a.dgapm.H.,
npodeccop T.A. Kobenera

3asenytroumii anrexoi «O3epkm» OO0 Dkodpapm Ypan H.A. I'puropsesa

Pabouas mporpamMma ITUCHMIUIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mno cnenmansroctr 33.05.01 ®@apmarus, yTBepKaeHHOTO NpukazoM MuHoOpHayku Poccum ot
27.03.2018 Ne219, ¢ yuetoMm TpymoBbIX (pyHKIHI npodeccruoHanbHbIX cTtaHaaptos: "[IpoBuzop",
yTBepkaeH mpukazom MuHTpyna Poccum ot 09.03.2016 Ne 91n; "Cnenmamuct B oOnactu
yrpaBieHus (papMalieBTUUECKON NeATebHOCThIO", yTBepXkAeH mpukazoM MuHTpyna Poccum ot
22.05.2017 Ne 428u;  "lIpoBu3op-aHanuTuK'", yTBepxkAeH mnOpukazoM MuHtpyna Poccum ot
22.05.2017 Ne 427n; "CmenuamucT MO TPOMBINIIEHHON (apManuu B 00MacTH MPOU3BOJCTBA
JIEKapCTBEHHBIX CpeACTB", yTBepkaAeH mpukazoM Muntpyna Poccum ot 22.05.2017 No 430m;
"Cnenuanuct B 00JAaCTH KJIMHUYECKOW J1abOpaTOpHOM AMArHOCTUKHU', YTBEPXKIEH MPUKA30M
MunTtpyna Poccun ot 14.03.2018 Ne 145H.

CormnacoBaHue U yTBEPKACHUE

TTonrorosneno B cucteme 1C:Yuusepcurer (000001706)

ITonpa3nenenue
No W § OTBeTCTBEHHOE OO Busa Jlara, mpoToko
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMUYUN)
opraH
1 Kadenpa 3aBenyonuii Kb O.U. Paccmorpeno [29.03.2023, Ne 6
¢dapmanestuuec | Kadenpoi,
KUX JUCHUIUINH | PYKOBOIUTEINb
noJipa3/ieeHus,
peanu3yIomero
oIl
2 | Meromuueckuit | Ilpencenarens PycakoBa O.A. Commmacoano |16.05.2023, Ne 8
COBET I10 METOANYECKOTO
CHEINAIbHOCTH coBeTa
33.05.01
dapmanus
3 Nuctutyt Hupextop Ponuna 1O.C. CormtacoBaHo 17.05.2023
bapmaruun
4 | Uenrtpanensiii | [Ipencenarens Bacunrnkosa T.H. CormacoBano |17.05.2023, Ne 9
KOOPJIMHAITMOHH HKMC
bIN
METOINYECKUN
COBET
AKTyanu3anus
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ITonpasnenenue

No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETHATIbHBIN JIUIIO (Ipu HaNMUYUN)
oprax
1 | Meroguueckuii | IIpencenarens Pycakosa O.A. CornacoBano |25.04.2024, Ne 7
COBET I10 METOIUYECKOTO
CHEHATBHOCTH coBeTa
33.05.01
®apmanus
2 | LUenrpansubiii | Ilpencenarens Bacunbkosa T.H. CornacoBano |15.05.2024, Ne 9
KOOPJIUHALMOHH LHKMC
13171
METOIUYECKUI
COBET
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHHMS TUCHUIUIMHBI - (hOpMUpOBaHHME y OOYYaIOUIMXCS 3HAHUK 10 CO3IAHHUIO
MHHOBAIIMOHHBIX JIEKAPCTBEHHBIX CPEICTB METOJAMH OMOMETUIIMHCKUX TEXHOJIOTHIA.
W3yueHne OUCHMIUIMHBI HAampaBiIeHO Ha (QOpMUpOBaHHE MPO(ECCHOHATBHON MOATOTOBKU
00y4YaroIINXCsl, HAa UX JIMYHOCTHBIM POCT B COOTBETCTBHHU C TPEOOBAHUAMMU:
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeNbHOIO CTAaHAApPTa BBICIIETO OOpa3oBaHHUS —
crienuanureT no crenuansHoctu 33.05.01 dapmarus, yrBepkAEHHOTO Mpuka3oM MuHoOpHayku PO
oT 27.03.2018 . Ne219;
[Tpodeccuonansroro crangapra «IIpoBu3op», YTBEpKACHHOTO MpUKa3oM MHHHCTEpCTBa Tpyda U
conpanbHOM 3amuThl PD ot 09.03.2016r. Ne 91H;
[Tpodeccuonanpuoro crangapra «CHeMUaluCT 1O TNPOMBIIUICHHONH ¢apmanuu B 0OJIACTH
MIPOM3BOJICTBA JIEKAPCTBEHHBIX CPEICTBY», YTBEPXKICHHOIO MpHUKa3oM MuHHCTEpCTBAa Tpyaa U
conpanbHOM 3amuThl PD ot 22.05.2017 Ne 430m;

3a1auy U3y4eHUs TUCLMITIINHBIL:
- 00ecreuuTh CUCTEMHOE YCBOCHHUE CTYIEHTaMH OCHOB MOJIEKYJISIPHOM OMOJIOTUN U T€HETHKHY;

- chopmupoBaTh yMEHHUS TPAaBUIBLHO OILICHUBATh COOTBETCTBHE OHMOTEXHOJIOTHYECKOTO
npon3BocTBa npaBwiaM GMP, a Takke cOOTBeTCTBHE TPEOOBAHUSIM SKOJIOTHYECKOW O€3011aCHOCTH;
- OCBOUTh (yHIAMEHTAJIbHbIE OCHOBBI KOHTPOJS KayecTBa M TMOAJUHHOCTU IMPENaparos,
MOJTy4aeMbIX OMOTEXHOIOTUYECKUMHU METOAAMH;

- chopMUpOBaTh HAaBBIKK TNPUMEHEHUS HMMYHO(DEPMEHTHBIX MU PaJAUOMMMYHHBIX METO/IOB
ornpeneneHus: ONOIOTNYeCKH aKTUBHBIX BEIIECTB;

- O3HAKOMHTH CTYACHTOB C IyTSIMH COBEPIICHCTBOBAaHHE MPOHU3BOJCTBA METOJAMU T'€HETUYECKOU
WHXEHEPUU U UHKEHEPHOM SH3UMOJIOTHH;

- chopMUpOBaTh HABBIKM H3TOTOBIIEHUS OHOTEXHOJIOTUYECKUX JIEKAPCTBEHHBIX IPENaparos,
OLIEHKH Ka4eCTBa ChIPbs, MUTATEIbHBIX CPEl, MOIYIPOTYKTOB U LENEBBIX MPOIYKTOB.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CrocobeH HCMONb30BaTh OCHOBHBIC OHMOIOTHYECKHE, (PU3UKO-XUMHUYECKHE, XUMUYECKUE,
MaTeMaTU4YeCKUE METOMABI AJis pa3paboTKu, UCCIEAOBAHUN U IKCIIEPTU3bI JIGKAPCTBEHHBIX CPEICTB,
W3TOTOBIICHUS JICKAPCTBEHHBIX MPENapaToB

OIIK-1.3 IIpuMeHsieT OCHOBHBIE METOAbI (U3MKO-XUMHUYECKOTO aHalINW3a B HU3TOTOBIICHUH
JIEKapCTBEHHBIX IpenapaToB
3nams:
OIIK-1.3/3u1 o0mue mnpuHOMOBI pa3pabOTKH, UCHBITAHUS UM  PETUCTPALUH
JEKapCTBEHHBIX  IPEMaparoB,  METOAOJOTHIO  ONTUMHU3AIMH  CYLIECTBYIOIIUX
JEKapCTBEHHBIX  MpPENapaToB  Ha  OCHOBE  COBPEMEHHBIX  TEXHOJIOTUH U
O0unodapMalieBTHUECKUX HCCIICAOBAaHUNA B COOTBETCTBUHU C MEXKIYHAPOAHON CHCTEMOMN
TpeOOBaHUI U CTaHJAPTOB
OIIK-1.3/3u2 TEOPETUUECKUE OCHOBBI MIOJTyYEHUS JIEKapCTBEHHBIX u
npOoPHUIAKTHUECKUX CPEJICTB IMyTeM OMOCUHTE3a U OUoTpaHcHopMaIiu
OIIK-1.3/3u3 OCHOBBI ~ IIpollecca  COBEPLICHCTBOBAHUS  INPOAYLEHTOB U
OMOKaTaJTUTUYECKUX MPOIIECCOB METOAAMHU KJIETOYHOM M TeHETUYECKOM WH)KEHEpUHU U
WHXCHEPHOU SH3UMOJIOTUH
OIIK-1.3/384 0CHOBBI COBPEMEHHBIX OMOMETUITMHCKUX TEXHOJIOTUIA
Ymemo:
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OIIK-1.3/YM] mnpuMEHSTh OCHOBHBIE (DU3MKO-XUMUYECKHE M XHUMHUYECKHE METOIbBI
aHanmM3a Ui Pa3paOOTKH, WCCIEAOBAHUNA M JKCIEPTU3bl JIEKAPCTBEHHBIX CPEACTB,
JIEKapCTBEHHOTO PACTUTEIBHOTO ChIPhSl M OMOJIOTHYECKUX 00BEKTOB

OIIK-1.3/YM2 npuMeHSATh MaTeMaTHUYECKHUE METOJIbI M OCYIIECTBIISET MaTeMaTHIECKYIO
00paboTKy JaHHBIX, MMOJYYEHHBIX B XOJI€ pa3pabOTKU JIEKaPCTBEHHBIX CPEACTB, a TAKkKe
HCCJIEJIOBAHUN U DKCIIEPTHU3bI JIEKAPCTBEHHBIX CPENICTB, JIEKAPCTBEHHOTO PACTUTEIHHOTO
CBIPbsI 1 OMOJIOTHYECKUX OOBEKTOB

Braoemy:

OIIK-1.3/HB] BbIOTHEHHEM CTaIuil TEXHOJIOTMYECKOTO IMpolecca IMPOU3BOICTBA
JIEKapCTBEHHBIX MPENapaToB MPOMBIIUIEHHOTO TPOU3BOICTBA

OIIK-1.3/HB2 OCYIIECTBICHUEM PpETUCTpauud, o0O0pabOTKM W HMHTEpIpEeTaLnun
PE3YJIBTaTOB MPOBEAEHHBIX HUCIBITAHUNA JIEKAPCTBEHHBIX CPEICTB, MCXOMHOTO CHIPbS U
YIaKOBOYHBIX MaTepUaJIOB

[IK-9 CnocobeH mpuHUMAaTh ydacThe B BBIOOpPE, 0OOCHOBAaHWUHU ONTHUMAIBHOTO TEXHOJIOTHYECKOTO
mpouecca M ero MNpOBEICHHWU TNPU MPOU3BOJCTBE JIEKAPCTBEHHBIX CPEICTB MJS METUIIMTHCKOTO
MIPUMEHEHUS

IIK-9.1 PazpabarbiBaeT  TEXHOJIOTHYECKYIO  JOKYMCHTAIIMIO TPU  MPOMBIIUICHHOM
MIPOM3BOICTBE JIEKAPCTBEHHBIX CPEICTB

3name:

[1K-9.1/3H2 xapakTEepUCTHKH OCHOBHOTO TEXHOJIOTHYECKOTO OOOpyIOBaHUS U
BCIIOMOTATENIbHBIX CHCTEM, HCIOJIB3YIOIIUXCS B BBINOJHAEMOM TEXHOJIOIMYECKOM
nporecce

I1K-9.1/313 XxapakTepUCTHUKH MPOM3BOACTBEHHBIX IOMEIIECHHH, HCHOIB3YIOUINXCS B
BBITOJIHSIEMOM TEXHOJIOTUYECKOM MpOIIECCe

[1K-9.1/3u4 ombIT OTEYECTBEHHBIX M MEXIYHAPOIAHBIX MNPOHM3BOAMTENECH B 00JIacTh
TEXHOJIOTMH ITPOU3BOACTBA aHAJIOTMYHOMN MPOTYKIIUU

[IK-9.1/3u5  npuHuunsl  ¢apManeBTUUYECKOW  MHUKPOOMOJIIOTHHM,  ACeNTUKH U
TOKCHKOJIOTHH

[1K-9.1/3u6 ¢apmarieBTHUECKasT TEXHOJIOTHS B YaCTH BBIOIHIEMBIX TEXHOJIOTMUYECKUX
IpOLIECCOB

[1K-9.1/317 npuHIHMIIBI CTAaHAAPTU3ALUN U KOHTPOJIS Ka4eCTBA JEKAPCTBEHHBIX CPEACTB
U I€ATEIBbHOCTH 10 UX MPOU3BOJICTBY

[1K-9.1/3u8 nuuen3noHHbIe TPeOOBAHUS MPHU MPOU3BOICTBE JICKAPCTBEHHBIX CPEACTB
Ymems:

[IK-9.1/¥M1 ocymiecTBIATh OIICHKY COOTBETCTBUSI MPOHM3BOACTBA JICKAPCTBEHHBIX
CpeaCTB TpeOOBaHUSM, YCTAHOBJICHHBIM 3aKOHOMATENhCTBOM Poccuiickoit denepanuu
00 oOparieHny JIeKapCTBEHHBIX CPEACTB

Braoems:

IIK-9.1/HBl paccmoTpeHne © yTBEpKIEHHE MPOU3BOJACTBCHHOM JOKYMEHTAIUH
(apmareBTH4ECKOro MPOU3BOACTBA M OPTaHU3ALUS €€ BBIMOIHEHHS

IIK-9.2 OcyuiecTBiasieT BEIEHUE TEXHOJOTMYECKOIO IMpolecca IMpH MPOMBIIUIEHHOM
MIPOM3BOJICTBE JIEKAPCTBEHHBIX CPENICTB

3namo:

[1K-9.2/3H2 XapakTepHCTUKH OCHOBHOIO TEXHOJOTMYECKOTO O00OpylIOBaHHA U
BCIIOMOT'aTENIbHBIX CHCTEM, HCIIOJIB3YIOLIUXCS B BBINOJHAEMOM TEXHOJIOTHYECKOM
nporecce

[1K-9.2/363 XapakTepuUCTUKH TPOU3BOJICTBCHHBIX ITOMEIICHUHN, HCIIONB3YIONIUXCI B
BBITNOJTHSIEMOM TEXHOJOTHYECKOM MpoIiecce
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[1K-9.2/3u4 ombIT OTEYECTBEHHBIX M MEXIAYHAPOIAHBIX NPOHM3BOAMTENECH B 00JacTh
TEXHOJIOTMH ITPOU3BOACTBA aHAJIOTMYHOMN MPOIYKIIUU

[IK-9.2/3u5  npunHuunsl  ¢apManeBTUUYECKOW  MHUKPOOMONIOTHMHM,  ACeNTUKH U
TOKCHKOJIOTHH

[1K-9.2/3u6 ¢apmarieBTHUECKast TEXHOIOTHS B YaCTH BBIOIHIEMBIX TEXHOJIOTMUYECKUX
IpOLIECCOB

I1K-9.2/318 npaBuia BHyTpEHHETO TPYAOBOTO PaCHOPsIIKA

Ymems:

[1K-9.2/¥M1 ocymiecTBIATh OIICHKY COOTBETCTBUSI MPOHM3BOACTBA JIEKAPCTBEHHBIX
CpeICTB TpeOOBaHUSM, YCTAHOBJICHHBIM 3aKOHOMATENhCTBOM Poccuiickoit denepanuu
00 oOparieHuy JIeKapCTBEHHBIX CPEICTB

Bnaoemw:

[IK-9.2/HBl paccmoTpeHne © yTBEpKIEHHE MPOU3BOJACTBCHHOM JOKYMEHTAIUH
(apmarieBTH4ECKOro MPOU3BOACTBA M OPTaHMU3ALUS €€ BBIMOIHEHHS

[1K-9.2/HB2 opraHuzanys NOpPOM3BOACTBA M XpAaHEHHUS TOTOBOM MPOAYKIUH B
COOTBETCTBUHM C YTBEPXIECHHOW JOKyMEHTAIlMeW [UIs JOCTHXKEHUS HEOOXOIUMOro
KauecTBa

[1K-9.2/HB3 KOHTpOJIb cCoOnIepKaHUs TIOMEIICHUW, OHKCIUTyaTalldd W TEXHUYECKOTO
o0cmy>)kuBaHUsT 000PYIOBAHUS

I1K-9.3 OcymiecTBisieT KOHTPOJIb TEXHOJIOTMYECKOTO TIpolecca MpU  MPOMBIIIJIEHHOM

MIPOM3BOICTBE JIEKAPCTBEHHBIX CPEICTB
3nams:
[1K-9.3/3u1 TtpeboBanus CornameHus O €IUHBIX MPUHIUIIAX U TpaBUiIax oOpareHus
JICKapCTBEHHBIX CPEICTB B paMKax EBpa3uiickoro 3KOHOMHYECKOTO COI03a, IMpaBUIl
HaJJIeXKalleld TMpPOU3BOJACTBEHHOW TMPAKTUKH, HOPMATHUBHBIX IIPABOBBIX AaKTOB U
CTaHAapTOB B 001aCTH MPOU3BOACTBA JIEKAPCTBEHHBIX CPEICTB
[1K-9.3/383  npuHmmmel  QapManeBTHUECKOW  MHUKPOOHMOJNIOTHH,  ACeNTUKH U
TOKCHKOJIOTHH
[1K-9.3/3u6 Mertonpl CTaTUCTUYECKOTO YIPABJICHHS KAa4eCTBOM, CTaTHCTHYCCKHE
METO/bl, MPHUMEHSEMbIE MPU OLEHKE pEe3yJIbTaTOB HCIBITAHUN TEXHOIOTUYECKUX
MIPOLIECCOB U BaJIUIAINH
[1K-9.3/3u10 mnpuHUMIIBI CTaHIAPTU3ALMH W KOHTPOJS KadecTBa JIEKAPCTBEHHBIX
CPEZCTB U JIEATEIILHOCTHU TI0 UX POU3BOACTBY
IIK-9.3/3ull TpeOGoBaHUS CaHUTApHOTO pEXKHUMA, OXpaHbl TpyAa, IOXKAPHOM
0€30IaCHOCTH, OXpaHbl OKPYKAIOWIEH Cpelbl, MOPSAIOK ACUCTBUI MPHU Ype3BbIUANHBIX
CUTYaIUIX
Ymemu:
[1IK-9.3/YM4  aHanu3upoBaTh  HCIOJIB3YEMYIO  TEXHOJOTHIO Ha  COOTBETCTBHE
YCTAHOBJICHHBIM TPEOOBAHUSAM U  YIPABISEMOCTh TEXHOJOTHUECKHUX IPOIECCOB,
OpPraHu30BBIBAaTh Pa3pabOTKy M BHEJAPEHHE B MPOU3BOJCTBO ONTHMHU3MPOBAHHBIX
TEXHOJIOTMYECKUX TPOLIECCOB
Braoemy:
[1K-9.3/HB3 pykoBOACTBO pa3pabOTKOM IUIAaHOB TMOBBIMICHUS A()PEKTUBHOCTH
(apMareBTHUECKOT0 MMPOU3BOJICTBA, YCTPAHEHUs Opaka B OpraHu3aluu

3. Mecto aucuumimHbl B cTpykrype OII

Huctumnuaa (Momyns) b1.0.41  «buorexHomorus» OTHOCHTCS K  OOS3aTeNbHOW  YacTH
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 9.

TTonrorosneno B cucteme 1C:Yuusepcurer (000001706) Crpanuta 6 u3 24



B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(GECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbx PI'OC BO u obpaszoBarenbHOIM
IIPOrpaMMON.

4. O0beM IMCHUIIMHBI M BH/ABI Y4e0HOI padoThI
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5. Conep:xaHue IMCUMILIUHBI
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)
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Paznen 1. MoayiabHasi etTMHHIA 44 8| 20 16| OIIK-1.3
1.1. ®yngameHTAJIbHbIE OCHOBBI [1K-9.1
onorexnosoruu. bnogapmanus [IK-9.2
Tema 1.1. Buodapmarus. 6| 2| 4 IIK-9.3

DaKTOpBI, BIUSAIONIME HA
OMOJIOTUYECKYIO 1
(hapmareBTHYECKYIO IOCTYITHOCTh
JIEKapCTBEHHBIX CPEJICTB.

Tema 1.2. ®yHamMeHTaIbHbBIE 6 2 4
OCHOBBI OMOTEXHOIOTHH.
Crpoenue u GyHKIIUN KIIETOK.
OcCHOBBI OMOPHEPTETUKH U
ouokarannsza. OCHOBHEIE
MeTa00JIMYECKUE TyTH KIETOK
MIPOKAPHOT U DYKAPHOT.
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Tema 1.3. Cunre3 Oenka u 6 2 4
MEXaHU3MBbI €T0 PEryIsIuu.
[TpuHIHITBI peryisiuu
MeTaboIM3Ma KJIETOK MPOKAPHOT U
syKapuor. [lepBuunsie u
BTOPUYHBIE META0OIUTHIL.
CurHaJibHbIE MOJIEKYIIBI 1
MCXAaHU3MEI UX JCHCTBHS.

Tema 1.4. MeTo bl TCHOMHUKH, 6 2 4
MIPOTEOMUKH U METAOOJIOMUKH,
MPUMEHSIEMbIE B OMOTEXHOJIOTUU
Tema 1.5. UTorosoe 3anTHE 110 20 41 16
M.E. 1.1. ®yHnameHTaIbHbIE
OCHOBBI OMOTEXHOJIOTHH.

buodapmanus

Pasnen 2. Moay/ibHasi eTMHHIIA 50| 10| 24| 16| OIIK-1.3
1.2. O0mas OMOTEXHOI0T U [TK-9.1
Tema 2.1. MeToab TeHETHYECKOM 6 2 4 I1K-9.2
MHXeHepuHu. THCTpyMEHTHI, I1K-9.3

MIPUMEHSIEMbIE B TEHETUUECKOI
MHXEHEPUU U UX XapaKTepUCTHKA
(bepmMeHTBI, BEKTOPHI,
obopynoBanue) bruooOBEKTHI,
UCIIOJIb3yEeMbIE B
OMOTEXHOJIOTUYECKOM
MPOU3BOJICTBE. MeTOIbI
COBEPIIICHCTBOBAaHMS OMOOOBHEKTOB
CynepnponyueHThl.

Tema 2.2. Criaraemble 6 2 4
OMOTEXHOIOTUYECKOTO TpoIiecca.
CTpyKTypa OMOTEXHOJIOTHYECKOTO
MIPOU3BOACTBA.

Tema 2.3. UnxeHepHas 6 2 4
sH3uMoorus. IlepcrnekTussl
UCIIONB30BAHUS UMMOOMITH3AIIH
O01000BEKTOB B
OMOTEXHOIOTUYECKOM
MpOU3BOJACTBE. MeToabI
MMMOOUIIN3aINH

Tema 2.4. ®UTOOHOTEXHOOITHS. 6 2 4
MeToap! KJI€TOYHOT'O
KYJITUBUPOBAHUS PacCTCHUI.
Tewma 2.5. TexHoMmornu 6 2 4
KYJIETUBUPOBAHUS KJIETOK
KUBOTHBIX. | MOpUIOMHBIC
texHonoruu. [Ipenaparsl Ha
OCHOBE MOHOKJIOHAJILHBIX
agtureil. Metoq UDA.
NmMmyHOOMOMIOTHYECKHE
npenaparsl.

Tema 2.6. UTorosoe 3aHgTHE 110 20 41 16
M.E. 1.2. O0mast 0MOTEXHOJIOT U
Pa3znen 3. MoayibHasi eqMmHUILA 50| 10| 24| 16| OIIK-1.3
1.3. YacTHasi OMOTEXHOJIOTUsI I1K-9.1

TTonrorosneno B cucteme 1C:Yuusepcurer (000001706) Crpanutia 8 u3 24



Tema 3.1. PekoMOHHaTHBIE OEIKHU
M MOJIMIENTUALI. brorexHomorus
PEKOMOMHATHBIX OETTKOB

Tema 3.2. buorexHosorus
AMUHOKHCIIOT M HYKJICOTHIOB

Tema 3.3. buorexHoiorus
BUTaMHUHOB ¥ KOPEpMEHTOB

Tema 3.4. buorexHoiorus
AHTUONOTHUKOB

Tewma 3.5. buorexHomorus
MpenaparoB Ha OCHOBE JIMITHJIOB U
yIeBoA0B. TexHonoruu
MIPOM3BOJICTBA CIIMPTOB U
OpraHu4ecKux KUcJoT. [Tummesas
OnoTexHoI0rua. MeTombl
OMOTEXHOJIOTUHU B IepepadboTKe
He(TH, METAITYPTUHU U YKOJIOTHH.

Tema 3.6. ITorosoe 3agaTue mo
M.E. 1.3. YacTtHast OMOTEXHOJIOTUS

20

16

[IK-9.2
I1K-9.3

Hroro

144

28

68

48

5.Conepxanue pa3esioB, TeM TUCUUILIMH U GOPMBI TEKYIIET0 KOHTPOJISA

Pa3zoen 1. Mooynvnas eounuua 1.1. @ynoamenmanvhuvle 0cHosvl buomexnonozuu. buoghapmayusn

(VIekyuonunwie 3anamusa - 8u.; Ilpakmuueckue 3anamusn - 20u.; Camocmoamenvnasa padoma

16u4.)

Tema 1.1. Buogapmayus. Daxkmopwl, enuswOwue Ha OUOTOCUYECKVIO U DaAPMAYEBMUYECKYIO
00CMYNHOCMb 1eKAPCMBEHHbIX CPEOCS.

(Jlekyuonnwvie 3ansamus - 2u.; [Ipakmuyeckue 3anamusi - 44.)
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bruodapmanus nucnonap3yeT pazanuHbie (papMakKOKHHETHYECKHE METObI U3YyUeHUs 3aKOHOMEPHOCTEH
BcacbiBaHMs JiekapcTBeHHbIX BemectBa B JKKT, kortopele nogpasnensitorcss Ha wmetonsl "IN
VIVO","IN VITRO". B meromax"IN VIVO" nexapcTBeHHOE BEIIECTBO BBOAUTCS B OpPraHHU3M
[IEPOPAJIbHO U BO BPEMEHHU OIPENEISAETCS KOJINYECTBO JIEKAPCTBEHHOIO BELIECTBA B KPOBU, MOYE
WIA JIPYTuX OHOJOTHYECKUX JKUAKOCTIX, PAa3IMUHbIX OpraHax M TKaHAX. B meromax mnepdysuu
M30JIUPYIOT CETMEHT OIpPENEeIEHHOTO YYacTKa KHUIIEYHHKA M Tep(y3upylOT €ro pacTBOPOM
JIeKapCTBEHHOTO BemecTBa. OO0 ypoBHE BCACBIBAHUS CYIAT MO M3MEHEHHUIO KOHIICHTPAIIMK BELIECTBA
B niep(y3upyeMoii )KUIKOCTH UJTH T10 €0 MOSIBICHUIO B KPOBH.

Metonamu "IN VITRO" usygaercst KonMueCcTBEHHBIN NIEPEHOC BELIECTBA YEPE3 UCKYCCTBEHHBIE WM
€CTeCTBEHHbIE /Ononorunueckue/ MeMOpaHbl. buonorndeckuii >QQeKT IeKapcTBEHHOrO BEIIECTBa
3aBUCHUT OT €r0 KOHIIEHTPAlUd B KPOBH M IPOAOJDKUTEIBHOCTH LUPKYIMPOBAHMS B CHUCTEMHOM
KpoBOTOKe. B cBOro ouepenp, KOHLEHTpauus Ipenapara B KPOBU 3aBUCUT OT J03bl U psaa
¢dapmaneBruueckux GakropoB. K HuM oTHOCATCS:

1. XumMuueckas mpupo/a JIEKapCTBEHHOTO BEIIECTBA.

2.OU3UKO-XUMHUYECKOE COCTOSIHME JICKApCTBEHHOTO BelIecTBa (aMOpgHOE, KPHCTATUYECKOe,
CaJIbBaTHUPOBAHHOE, HECOJILBATUPOBAHHOE).

3.Ilpupona u KOMMUYECTBO BCIIOMOTaTENbHBIX BEIIECTB.

4.®apmarieBTUUECKass TEXHOJOTHA (M3MENBYCHHUE, HAJUYue TPaHyISIMU U €€ BHJ, CI0CO0
IIPECCOBAHUA).

BbICBOOOXIeHHE JIEKAPCTBEHHBIX BEIIECTB U3 TAOJIETOK MOXKHO ONPENENATh METOIOM:

- pacTBOpEHMUS;

- pacnpeeseHus;

- uanmn3a yepe3 MeMOpany.

Omnpenenenue pactBopenuss ['d XIII wuzg. SIBJIIETCA ONHUM M3 METOHOB ONpPEAECICHUS
OMOJIOTUYECKON JOCTYIHOCTH B ONBITaX. B YacTHBIX CTaThsX M3JaHUS BpPEMS PacTBOPEHUS
JICKApCTBEHHBIX BEIIECTB M3 TalbleTok He YyKasbiBaercs. [lpemiaraercss ompenensitb CKOPOCTb
pacTBOpEHMs] JIEKAPCTBEHHBIX BEIIECTB I10 TAHIEHCY YIVIa HAKJIOHAa KPUBOW pPACTBOPEHHS BO
Bpemenu. s storo crpost rpaduxu B cucrteme "In(CO-C) -Bpems" M HaXoAsT TaHTEHC YIva
HAKJIOHAa KpUBOil. BO3MOXXHO Tak ’k€ XapaKTepH30BaTh CKOPOCTh PACTBOPEHMSI KOHCTAHTON CKOPOCTHU
pacTBOpeHus TaOIETOK WM BPEMEHH MOJTypacTBOPEHUSI.

IlepeueHs BONIpOCOB, paccMaTpUBAEMbIX HA 3aHATUU!

1. buodapmanusa kak Hayka. [Ipenmer um 3amaum Ouodapmarmu. CB3b C (QyHIAaMEHTATbHBIMU
mucuuiuinHamu. Mcropust pazButust Onodapmanuu.

2. ®apMaKOKUHETHKA JIEKAPCTBEHHBIX BEIIECTB. JTarbl (papMaKOKUHETUKHU JIEKAPCTBEHHBIX BELIECTB
U MHBIX KCEHOOMOTHKOB. MojekynsipHble MexaHusMmbl TpaHcnopra JIB. ABC-tpancnoprépsl,
P-rukoniporenH M uHble Tpancnoptépsl JIB. Mexanusmel ux (pyHKIMOHMpPOBaHUS. AKTUBHBIA U
acCUBHBINA TpaHcopt JIB. @akTopsl, BIUAIONME HA TPAHCIIOPT JICKAPCTBEHHBIX BELIECTB B KIETKU.
3. PacnpeneneHue nexkapcTBEHHBIX BewiecTB. DakTophl, BiausOLME Ha pacnpeaeneHue JIB.
Ocobennoctu pacnpeneneaus JIB npu napymenusx KILC, caxapnom nuabere, MOIMOPraHHOM
HEJOCTaTOYHOCTH M BOCHAJIMTEIBHOM IIpolecce. BnusHue BcliomMorareiabHbIX BELIECTB Ha
pacupenenenue JIB.

4. OnumunupoBanue JIB. Monekynsapueie MexaHusMm Ouorpanchopmamuu JIB (ocobeHHOCTH
¢ynkumonupoBanus ¢pepmeHToB 1 1 2 ¢aszsl 6uorpancopmaru JIB). MHIYKTOPHI 1 HHTHOUTOPHI
MHUKPOMOQJIbHBIX (PEPMEHTOB (KOHKpETHbIE mpuMepbl). MexaHu3mbl BbeiBegeHus JIB u  ux
MeTaboIUTOB U3 opranu3ma. @akTopsl, BIUAIOLINE Ha NUMUHUpoBaHue JIB.

5. buonoctrynnocts JIB. Metoasl uccnenoBanusi 6uopoctynHoctu JIB. Ilpumepsl npenapartoB c
pasHoil 6mogoctynHOCThI0. DakTopsl, Biusomue Ha ouogoctyHocts JIB. AUC u e€ 3HaueHHe B
ouodapmanmu.

7. ®apmaneBTHUECKask JOCTYMHOCTb. DaKTOphl, BAMSIOMME HAa (PapMaleBTHUECKYIO JTOCTYHHOCTh
JIC (xummueckas Moaudukaius, Gpusnyeckue cBOMCTBA, BCIIOMOTaTEIbHbBIE BEIIECTBA, TEXHOIOTHUS
u crnoco0 BBeneHUs). KOHKpeTHble HpUMEpbI, OTpa)kalolIMe BIMAHUS KaXJIoro QaxTopa Ha
TepaneBTudecKyo 3kBuBajgeHTHOCTh JIC. Metoas! uccnenoBanus dpapmaoctynHoctu JIC

8. Ilomsatusa «BocnpousBenaeHHoe JIC»; «opurunansHoe JIC» Kpuble cpaBHeHMsT HX
OMOMOCTYIMHOCTH. XapaKTEepPUCTUKH, OTpaxaromue OuodkBuBaieHTHOCT, JIC. bBuoseiiBepsl.
buocumumsipel. Metozisl Mccae10BaHusl OMOCHUMUIISIPOB.

9. ®apmaxonuHamuka JIB. ITpumeprl MOneKyIspHBIX MexaHHU3MOB neiictBus JIB (Bnusromue Ha

MEMOPAHHBIA PELENTO T eHeTI/I‘-IeCKI/II/I alririapar KJIGTKI/I u GJICBOI/I CPMCHT MOJIeK JIIPHBIC
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Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

Teopernueckue Bompocs/CobecenoBanue

TecToBbIN KOHTPOJIb

Tema 1.2. @ynoamenmanvhvie ocHogul 6uomexrnonrocuu. Cmpoenue u @ynxkyuu Kiemox. OcHogbl
ouosnepeemuku u oOuoxkamanusa. OcHOGHble Memabonuyeckue HYymu KIemoK NpoKapuom u
yKapuom.

(Jlexyuonnvie sanamus - 24.; [Ipakmuueckue 3anamusi - 44.)

Ha 3anstum OynyT paccMarpuBarhesi (DyHIaMEHTAIbHBIE OCHOBBI, HEOOXOIMMBIE IJIsi OCBOCHHS
OCHOBHBIX BONPOCOB O0OLIEH M YacTHOM OMOTEXHOJOrMH. BymyT paccMaTpuBaTbCs HEKOTOpBIE
BOMPOCH 0a30BBIX JAUCHUIUIAH, HEOOXOOUMBIX JJIS IOCJIEAYIOIIEr0 YCBOGHHUS MaTepHuala
aucHUIUTMHEL "bruorexHonorus" (6noxuMuu, OUOIOTUN, MUKPOOUOIIOTHH ).

[lepeuens BOIPOCOB, paccMaTpUBacMbIX Ha 3aHATHU:

1. buorexnonorust kak Hayka. [Ipenmer u 3amaum OmorexHonoruu. CBs3b ¢ (QyHIaMEHTAIbHBIMU
mucuuiuinHamMu. OCHOBHBIE HarpaBieHHs (hapMareBTUYeCKOi OMOTEXHOIOTHH.

2. Crpykrypa U (PyHKIMHM KJIETKH 3yKapuoT U mpokapuoT. KommaprmeHTsl kieTok. DyHKIHMH
OT/IeTbHBIX oprane. KineTounslil UK U ero ¢asbl.

3. Crpoenue kieToyHbIX MeMOpaH. CTpyKTypHO-(DyHKIIMOHANbHAsl XapaKTEpPUCTHKA JIMIUAOB U
0enKoB KJIeTOYHOH MeMOpaHbl. OCOOEHHOCTH CTPOEHHs KJIETOUYHBIX CTEHOK PAacTeHHUU, TPHOOB H
MHUKPOOPIraHu3MOB. MeXaHU3MbI TPAHCIIOPTa METabOIUTOB Yepe3 KIETOYHbIE MEMOpaHHI.

4. Xumus Oenka. CTpoeHHe U CBOWCTBA OENKOBBIX MOJIEKYl1. AM(pOTEpHbIE CBOCTBA. MexaHU3Mbl
¢dbopmupoBanus 3apsga OenkoBoi Monekynbl. ['maponms OenkoBoit monekynsl. Kimaccuduxanmum
OeJKoB.

5. PactBopumocTh OenkoBOi MoyieKyibl U (akTopbl, Biausmome Ha He€. [lonarue o pl Oenxa.
MexaHu3MBl JIeHaTypaluu OelKoBOW MOJNEKynbl. BriBanuBanue, 3acanuBanue Oenka. [Ipumenenue
JTAHHBIX (PU3UKO-XUMHUECKUX MPOLECCOB B OMOTEXHOIOTUYECKOM MTPOU3BO/ICTBE.

6 Ilpupona u cBoiictBa ¢epmenToB. Perymsamus aktuBHOCTH (hepMeHTOB. THUIBI MHTHOMPOBAHUS.
Annocrepuueckue (epMmeHThl. MexaHu3M ACWCTBUS (DEPMEHTOB M TapaMeTphl, OTPAXKAIOLIUE
KUHETHKY (epMeHTaTUBHOHN peakuuu. Kodakrops! u kodepmeHTh. MeXaHU3MBbI UX IEHCTBHUS.

7. buosHepreTrka M MeTa0OJIM3M B KIETKE. THIBI Makpo’pruyeckux coeanHeHuid. I[Iporeccs
a’poOHOTO W aHa’pPOOHOrO OMOJOTUYECKOrO OKMCIeHHs. Mexanm3mbl cuHTe3a ATD B KieTke.
XeMoocMOTHYECKas TUIoTe3a Murtyenia.

8. OOMeH yrepoacoaepKammux MeTabonuToB B KieTKaX. OCHOBHBIE METa0OTUYECKUE ITyTH,
COCTABJISIOIIME YIVICBOIHBIA U JIMIUAHBIA 0OMEH B KiIeTKax (IIMKOJH3, MEeHT030(hoCaTHbI MyTh,
mmokoHeorenes, LITK, okucneHue W CHHTE3 XUPHBIX KHUCJIOT, MEBAJOHATHBIM MyTh, CHUHTE3
TPHALMITIIUIEPUIOB U (oco(IUIuAoB). Perynsaius qaHHBIX IPOLIECCOB B KIIETKE.

9. ObMeH azoTcoaepkKalmux MeTa0onuTOB B KieTke. CHHTE3 aMHHOKHUCIIOT, HYKJICOTHIOB U UX
MIPOIIECCHI Ierpaanuu B kieTke. HeoOxomumbie kKodepMeHThI. Perysius mporeccos.

10. Merabonuueckue myTd, obecreunBaromye OMOCUHTE3 BTOPUYHBIX META0OJIIMTOB PACTCHUSAX U
MUKpoopranusmax. MesanoHatsbeiii nyte (MVA-niyTth); MEP-yTh; mIMKMMaT-XOpU3MaTHBIN IyTh;
MEXaHU3Mbl TOJIMKETUAHOTO cuHTe3a. CTpykrypa, (QYHKIUMM M OHOJOrHMYecKas aKTHBHOCTh
BTOPUYHBIX METAOOIUTOB PACTCHUH.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

Teopetndeckue Borpockl/CobecenoBanme

TecToBbIl KOHTPOJIb

Tema 1.3. Cunmes b6enka u mexanusmol e2o peaynsayuu. Ilpunyunst pecynsayuu memabdoauzmMa Kiemox
npokapuom u 3ykapuom. Ilepeuunvie u emopuunvie memabonumsi. CucHaibHbie MONEKYIbl U
MEXaHU3Mbl UX OetiCcmeusl.

(Jlekyuonnwvie 3ansamus - 2u.; [Ipaxmuyeckue 3anamusi - 44.)
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Ha 3anstun OyayT paccMarpuBaTbcs OCHOBHBIE MPHUHLMIBI Nepefadd MHPOPMALUU B KIETKaX U
NPUHIUIBI PETYISAIU MeTaboau3Ma B 0M000bEKTaX Ha Pa3HBIX YPOBHSAX OpraHU3aluN

[lepeuens BOIPOCOB, paccMaTpUBacMbIX Ha 3aHATHU:

1. HyknemnoBeie kucnorsl (JAHK, PHK). Crpoenne u ¢yHKIMH HYKIECHHOBBIX KHCIIOT.
Hyxneoruapl, nykneo3uabsl. Ocobennoctu metadonusma JJTHK u PHK.

2 Pemmukamms JHK. OcobGeHHocTH oTAenbHBIX craguii  mpomecca perummkanuu  JIHK.
Hcnonb3yemble depmentsl. Pors SSB-6enkoB u daxropos pocra B perummkauuu JJHK. Perymsmus
KJIETOYHOTO IHKJIAa. OCOOEHHOCTH OBICTpONENAIIMXCS KiIeTOK. Mexanusm perunkarun JTHK.

3. Tpauckpunmus. OcoOEHHOCTH OTIIEIBHBIX ATANOB npoiecca. Jlokanu3aius B KiIeTke. MeXaHU3MbI
peryisiiuy mpolecca TPAHCKPUIIMHM Yy TPOKapuoTa W HSYKAPHOT. MOJEKYNSpHbIE MEXaHU3MBI
npoueccunra PHK (kanupoBanue, nonuaneHWIMpoBaHue, CIUIAHCUHT). OTIMYUS NPOLIECCUHTA Y
MIPOKApUOT U SyKApHOT.

4. Tpaucnsuus. OcoOeHHOCTH OTAEIBHBIX ITAroB nporiecca. Jlokanu3zanus. MexaHu3Mbl peryisiiun
mporiecca |y TMPOKapHoTa M OYKApHOT. 3HaueHHe TIeHeTHdeckoro koxa. OcoOeHHOCTH
NoCTpUOOCOMAIbHOM JOCTPOHKK OenKkoBoil Momekynbl. PonnuHr Oenka. KoHkpeTHble mpumepsl
NOoCTPpUOOCOMAIBHOM JTOCTPOMKH aMHMHOKHCIOTHOW IIOCIIEAOBATEIbHOCTH OENKOB, 00pa3oBaHME
HEKOJIMPYEMbIX aMHUHOKHUCIIOT. 3HaU€HUE JOCTPOUKHU OesKa I ero (pyHKIHH.

5. Perynsiuys akTUBHOCTH T€HOB y MPOKapHOT. CTpOCHUE M MEXaHU3M pabOTHI JIAKTO3HOTO OIIEpOHa,
uHayKTophl lacO, Geno-romy6as cenekuus. Perymsanus merabonu3ma ¢ ydacTHEM TPUNTO(PAHOBOTO
OIlepOHa.

6. «lmroko3uelii 3¢ dexr» (katabomutHas penpeccusi) OcoOEHHOCTH €ro peajau3alud B KIETKE
MHUKPOOpIraHu3Ma IpH HCIOJIb30BAHUHU IMUTATEIBHON Cpelbl pa3HOro cocrtaBa. Pojb BTOPHUYHBIX
MECCEH/DKEPOB B peajH3alud  DIIOKo3HOro 3¢dekra. 3Hadenue (docdoaudcrepasbl U
aJICHWIATIMKIa3bl. MyTaHTbl YCTOHUYMBBIE K KaTaOOJMTHOM pEmpeccud M HMX HCIOIb30BAHUE B
OMOTEXHOJIOTUH.

7. Perynsmust ypoBHS a30TCOIEpKAIUX COSAMHEHH B KJIeTKe mpoxynenTa. KimrodeBble coeMHeHus
B OHOCHMHTE3¢ a30TCOAEp)KAUIMX coeAuHeHU. DepMeHThl CHHTEe3a DiIyTamara M DIyTaMuHa.
[ToHATHE KyMYNISTUBHOTO HMHTHOMpOBaHMA. MyTaHTBl C M3MEHEHHOH peryssiiueld a30THCTOro
obmeHa. Bo3aMo)kHOCTH MHTEHCUDUKAIIMK OHOCUTE3a METaOOIMTOB U (PEPMEHTOB.

8. Perynsamust cuHTe3a OENKOB y MPOKapuoTa M0 MPUHIUITY aTTeHyalud. ATTEeHyaTop, ero 3HauyeHHue
B PETYIISILUH CUHTe3a Oelka.

9. BHYTPHUKJIETOYHBI  TpPaHCIIOPT M  CEKpeuus OHOTEXHOJOTUYECKUX  HPOAYKTOB Y
MUKpOoOopranu3MoB. CTpyKTypa ¥ BUJOBasi CIeHU(UIHOCTD KIETOYHON 00010uku. Ponb KieTouHOM
CTEHKM, BHEIIHEH M BHYTpEeHHEH MeMOpaHbl. BHOCHHTE3 KOMIIOHEHTOB KIIETOUHOW OOOIOUKH
(pochomununos, nentuporiukaHa). MeMmOpaHHBI TPAHCIIOPT HOHOB M HHU3KOMOJIEKYISPHBIX
MeTaboIUTOB. MeXaHU3MbI CEKPEIIH BEICOKOMOJIEKYIISIPHBIX OMOTEXHOIOTHYECKHUX MPOAYKTOB.

10. Curnaneuble mMonekyasl. Ompenenenue. Knaccugpukarus. MexaHu3Mbl Nepefayd CUrHajia B
KJIETKY, OCOOCHHOCTH pealin3alliil KAacKaJHBIX CHUCTeM NpU Nepenaun curHana B kietky (AC-;
GC-;13P-; MAPK-; JAK-cucremsbl). 3HauyeHUE HMOHOB KaJlbI[Usl U BTOPUYHBIX MECCEHKEPOB B
nepeiayn CUrHaia.

11. Annocrepuueckue ¢epmeHTbl. CTpyKTypHO-(pyHKIIMOHaNbHast —opranuzanus. IIpumepst
aioctepudeckux (pepMeHToB. [IpHHIMT peTPOMHIHOMPOBaHHS U €r0 3HAYCHHE B OMOTEXHOJIOTHH.
Annocrepuueckue 3¢dexrops! (mpumepsl). Co3ganue MyTaHTOB € HApPYIICHUEM aJIOCTEPHUECKOTO
LEHTpA.

12. AMUHOKHCIOTHBI KOHTpOJh MeTabonu3Ma u (pyHKIHMM TyaHo3uHTeTpadocdara. MexaHu3M
oOpa3oBanus ryaHosuHrerpadocdara (ryano3uH-5-nudpocdar-3-gudocdara). Mexanusm BIUSHUSL
ryano3uHTerpadocdara Ha 3Kcrpeccrio TeHOB. [103UTUBHBIA U HETaTUBHBIN KOHTPOIb. RelA+- u
RelA - - mrrammel. BunoBas criemupuuHOCTb CTPYKTYPBI T'yaHO3UHTETpadoc(aTHBIX PeryasiTopoB.
bruocuHTe3 pa3NuYHBIX IENEBBIX OMOTEXHOJIOIMYECKUMX MPOAYKTOB M POJIb CHCTEMBI PETYISLUH
MeTabonu3ma, 00ycIIoBIEHHON TyaHo3uHTeTpadochaTom.

13. WuTerpanuss oOMEHHBIX NPOIECCOB B KJIETKAX JYKApHOT (YelIOBEKa, KMBOTHBIX, PAcTEHUH).
OOu1re MPOMEeKyTOUHbIE META0OIUTHL. MeXaHU3MBbl aJUIOCTEPUUECKOW U TOPMOHAIBHOM Peryssuu
oOMeHa BEIlECTB.

14. HWHrerpaumus OOMEHHBIX TMPOIECCOB B KIETKax NpokapuoT. OOmme MnpoMexyTOUHbIE
MeTa0oMUThl. MeXaHU3Mbl aJUIOCTEPUUECKON PETryIIsIui 0OMEHa BEUIECTB.

15. TlepBuunbie u BropuuHble MeTabonuThl. Kraccudukanus. KoHkpeTHble HpUMEpHI.

BrmonHaseMbie (?é/HKI_[I/II/I MOHGK?/HSI)[)HLIC MCXaHHU3MBbI IICPCKIIIOUCHUA ICPBUYIHOT'O MeTaboIM3Ma Ha
TTonrorosneno B gucteme 1C:Yuusepcurer (000001706)
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Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

Teopernueckue Bompocs/CobecenoBanue

TecToBBIN KOHTPOJIb

Tema 1.4. MemoOwl eenomuxu, npomeomMuKy u MemaooioOMUKy, npumeHsiemvle 8 OUOMexXHOI02Ul
(Jlekyuonnvie 3ansimus - 2u.; IIlpakmuyeckue 3anamusi - 44.)

[lepeueHs BONpOCOB, paccMaTpUBAEMbIX HA 3aHATHU:

1. T'enomuxka. Ilpeamer u 3agaun. OCHOBHBIE HANpaBJIEHUS HAYYHBIX UCCIICIOBAHUN. 3HAUYCHHUE NJIA
MEIUITMHBI, (apMali U OMOTEXHOJIOTHH.

2. Meron IIIP. Cymuocth Meroma. OCHOBHBIE KOMITOHEHTBI, HEOOXOAMMBI IS TPOTECKAHUS
peakiuu. Forward um reverse mpaiitmepsl. [lpunnunm pa6otsr [II[P-Gokca u ammmdukaropa
(Tepmortukiiepa). 3uauenue [11P B quarnoctuke 3a00eBaHnil 1 OMOTEXHOJIOTHH.

3. Meronst snekrpodopesa B anammze JHK w PHK. Cymmuocte metoma. ODPC «Metox
anektpodopeza [JHK B arapoznom rene» OOHapyXeHHE HYKJICHHOBBIX KHCIOT IOCTE
aneKTpoopeTrHueckoro  pasaeneHus.  DakTopbl, BIUAOIME Ha  3JIEKTPO(HOPETUUYECKYIO
nonswxkHOCTh JJHK 1 PHK. IIpumenenne metona B OMOTEXHOIOTHI

4. MeTtonuka BBIJCTIECHUS] U OUUCTKU MUIa3MUIHOW U reHoMHOW JIHK H3 KiIeTok MUKpOOpraHU3MOB
(cymraocTh MeTosa MiniPrep ). Micrionb3yembie OydepHbie pacTBOPHI, 000pYI0BaHUE U PEAKTUBHI.

5. Meronbt cexkBenupoBanusi JIHK (Makcama-I'unbepra, Conrepa). CyniHoCTh METOIOB.
Texnonmorun NGS s ananuza JIHK. Mcnonbs3zoBanne PHK st cexkBenupoBanusa JJHK. 3nauenue
METOJIOB B OMOTEXHOJIOTHH, METUIIUHE U (DapMaIlnu.

6. IIporeomuka. Ilpenmer u 3amaur. OCHOBHBIE HAINpPaBJICHUS HAYYHBIX HUCCIICIOBAHWN. 3HAYEHUE
Ui MEOUIMHBI, (papManuu U OuorexHoioruu. Mcmonb3yembie MeToAbl (CYIIHOCTh M 3HAUYEHUE
METOJIOB)

7. Metonpl BBIJICTICHHS W OUYMCTKH OenkoB. BricamuBanme, nuanus, snekrpodope3 B [IAAT,
SDS-PAGE, 2D-anekrpodopes. MzosnekrpodokycupoBanue u xpomMaTooKycHupoBaHUE OEITKOB.
[Ipumenenue meToaa B OMOTEXHOIOTHH.

8. Meronpl aHanmM3a MEPBUYHOM CTPYKTYphl OemkoBOi MoJieKynbl. CEeKBEHHpPOBAaHUE MO DAMaHy,
ruaponn3 OeakoBoi Mosekynbl (o [llTamio, ¢pepMeHTaTHBHBIN CTyNeHYaThIi TUAPOIN3). MeTombl
TCX, BOXX, macc-cniekrpometpun (I'X-MC; BOXXX-MC; BpeManponéTHONH Macc-CIIEeKTPOMETPHH,
MALDI-TOF) B ananu3e O€IKOBBIX MOJIEKYIL.

9. Metoapl MeTabOOJIOMHUKH TPUMEHSEMbIC B OHOTEXHOJIOTMH. AHAIu3 METAa0OJUTOB PaCTEHUH,
MHUKpPOOPTaHU3MOB C MCIIOJIb30BAaHHEM METOJI0B XpomaTorpaduu u macc-CrieKTpoMeTpuu. MeTobl
criekrpockonuu SAMP.

10. AromHO-abcopOrmoHHasi crmekTpockonus. OCHOBHOM MNPUHIMII MeTofa. 3HAYeHHE B
OMOTEXHOJIOTHUH.

Tema 1.5. Hmocosoe 3ammue no M.E. 1.1. ®@ynoamenmanvhvlie OCHO8bL OUOMEXHOLOSUU.
buopapmayus

(IIpaxmuueckue 3anamus - 44.; Camocmosmenvras paboma - 16u.)

Hrorosoe 3antue mo M.E. 1.1. ®ynmameHTanbHbIe OCHOBBI OMOTEXHOJI0THU. brodapmariys

Pa3zoen 2. Mooynvnasa eounuua 1.2. Qowaa ouomexnonozusn
(VIekyuonnwvie 3anamusn - 10u.; Ilpakmuyeckue 3anamusa - 244.; Camocmoamenvnasa paooma
16u4.)

Tema 2.1. Memoowt eenemuueckou uHdiceHepuu. HHcmpymenmol, npumensemvle 8 2eHeMmu4eckoll
UHdICEHepUU U UX Xapakmepucmuka (gepmenmsl, 6exkmopwvl, 0bopyoosanue) buoobvexmui,
ucnonwv3yemole 8 OUOMeExXHON02ULeCKoM npoussoocmee. Memoowl cosepuieHcmseosanusi 6U000beKmos
Cynepnpooyyenmeoi.

(Jlekyuonnwvie 3anamus - 2u.; [Ilpakmuyeckue 3anamusi - 44.)
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Bompocsl, paccMarpuBaeMble Ha 3aHATUU:

1. Mertoasl, HCHONb3yeMble JIsl COBEPLICHCTBOBaHUS OHO0OBEKTOB. IIprMeHeHHe MeTo0B
TeHETHUYECKON M KJIETOYHON MH)KEHEPUH C ILIEJIbI0 CO3JaHHus OMOOOBEKTOB C JAPYTMMHU KaueCTBaMH.
Tpamunmonnsle Metonsl cenekiuu. Myrarene3. Knaccudukamus wmyrammit. ®dusndeckue Hu
XUMUYECKUE MyTareHbl. MOJIEKYJISIDHBIN MEXaHU3M JACUCTBUS MyTarcHOB.

2. BHEXpOMOCOMHBIE TEHETUYECKUE AIIEMEHThI — IUIa3MUAbl U MX (PYHKIMH Y MHKPOOPTraHH3MOB,
UCTIONB3yeIUXcsi B OWMOTEXHOJNOrMUecKux  mpoueccax. OCHOBHBIE — (DU3UKO-XHMHUYECKHE
xapakTepucTuku iazmuj. Texnonorus Boiaenenus miazmuaHon JJHK. Kocmunsr.

3. Hcnone3oBanue miuasMuja B cozganuu pekomOunataoit /JIHK. TumoBas cxema Tpancdopmaiiu
JIHK. Ucnonb3yemblie pepMeHTHI B oTy4eHnu pekomounarnoit JIHK u MexaHu3m ux neicTBus.

4. OCHOBHBIE TPUHIIMITHI TUIA3MUAHON TEXHOJOTHH B monydyeHur pexkomOuHatHoi JJHK. Tunmunas
cxema moiydeHus: 6noodwsekta ¢ pekomOmnatHoi JIHK. Pons mmazmunnoit um ¢arosoit JTHK B
TEXHOJIOTHH TIOJTyYEHHs] B TEHETHUECKOM KOHCTPYMPOBAHUH MPOIYLIEHTOB OMOJIOTNYEeCKU-aKTUBHBIX
BELICCTB.

5. DHOoHyKnea3bl pecTpUKIUH (pecTpukrasbl). Knaccudukanus, MONEKYISpHBIA MEXaHU3M
neiictusi. HeoOxoquMble YCIOBUS JJIsl aKTHBALUU pecTpUKTa3. DOPMHUPOBAHUE «JTUIKHX KOHIIOB)»
Pectpukrasa E. coli R1 u pacro3sHaBaemas €10 mociieoBaTeIbHOCTh HYKJI€OTUI0B. [IpumeHenue B
TeHETHYECKON MHKEHEPUH U OMOTEXHOJIOTHH.

6. IlonsaTHE BEKTOpa B T€HETUYECKON MHXEHEpUU. BEKTOpHBIE MOJEKY/Ibl Ha OCHOBE IUIa3MHIHOMN
JHK u ¢darosoit JIHK. TpaHcro3oHBI M MX HCIOIB30BAHWE B KOHCTPYMPOBAHUHM MPOIYLIEHTOB.
Hanpasnennslit MyTareses in vitro v ero 3HaueHUe MpH KOHCTPYHUPOBAHUH NPOAYIICHTOB.

6. Mexanu3m perpouHruoupoBanus. CyneprnponyneHTsl. MeToasl MoyuyeHusi CyneppoLyleHTOB.
Konkpetnbie npumepsl. [IpuanHbl HeCTaOMIBHOCTH CynepnpoAyeHTOB. CriocoObI MO AepKaHus UX
AKTUBHOCTH.

7. IlocienoBaTenbHOCTh ONEepaluil MPU BKIIOYEHHUH 4YY>KEPOJHOI'O I'€HAa B BEKTOPHYIO MOJIEKYILY.
Ilepenoc BekTOpa ¢ YyKEPOAHBIM T€HOM B MUKPOOHYIO KIJIETKY (HCIIOIb3yeMble MOAXO0AbI U METO/IbI).
KomnerenTtHble KieTkd. I'eHeTHyeckue Mapkepbl. MeToAbl BBISBICHUS KJIOHOB C PEKOMOMHATHOM
JTHK.

8. IlpobneMbl 3KCIpeccuu YyKEPOAHBIX T'€HOB B MHKPOOpPTraHu3Max. [€Hbl >KUBOTHOW KIIETKH:
9K30HBI U UHTPOHBI. O0ecrnedeHrne BO3SMOXKHOCTH AKCTIPECCHH TE€HOB MIICKOIUTAIONINX B MUKPOOHOI
KJIETKE.

9. CriocoObl mpeonosieHus 0apbepoB Ha IMYTH SKCHPECCHUU UYKEpOAHBIX reHoB. Crabunmsanus
qy)KEpPOIHBIX OeNKOB (IIEJIEBBIX NPOJAYKTOB) B KJIETKE. MeToabl obOecreunBaromye BbIICICHUE
qy>KEpPOJIHBIX OCJIKOB B CPELY.

10. MUKpOOpraHu3MBbl pa3IMYHBIX CUCTEMAaTHYECKUX TPYIIL: JPOXOKH, 3yOaKTepUH, aKTHHOMHIIETHI
U JIp. KaK X035i€Ba NpU SKCIPECCUH TyKEPOAHBIX reHoB. Crieruduueckue npoodaemMbl FeHeTHUeCKON
WH)KEHEpUU TPH CO3JaHHM HOBBIX INPOAYLEHTOB OENKOBBIX BEIIECTB, MEPBUYHBIX, BTOPUYHBIX
MeTa0OIUTOB KaK IEJIEBBIX OMOTEXHOJIOTMYECKUX MTPOTYKTOB.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI
Teopernueckue Bompocs/CobecenoBanue
TecToBbIN KOHTPOJIb

Tema 2.2. Cnacaemvie Ouomexnonozcuueckoeo npoyecca. Cmpykmypa OUOMexXHONI0SUYECKO2O
npouU3800Ccmad.
(Jlexyuonnvie 3anamus - 2u.; [lpakmuueckue 3anamus - 44.)
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Bomnpocsl, paccMaTpuBaeMble Ha 3aHATHH:

1. Cnaraemble OMOTEXHOJIIOTHYECKOTO Tporecca. OCHOBHBIE 3Talbl MPOMBIIUIEHHOTO IOTyYEHHS
OMOTEXHOJIOTUYECKOTO  MPOIYKTa M3  HMCXOOHOTO  ChIpbs.  Mepapxuyeckas  CTpPyKTypa
OMOTEXHOJIOTUYECKOTO IPOU3BOACTBA.

2. IloaroroBuTenbHbIE CTAAUU MPH HUCIOIH30BAHUM OMOOOBEKTOB B MPOMBIIIICHHOM IOJyYEeHUH
OMOTEXHOJIOTUYECKHX MPOAYKTOB. MeTon MacmTabupoBaHus. MeTo bl CTEpUIIN3ALUHN TUTATEIbHBIX
cpen. Crepunusanus Bo3yxa U HOMEIIEHUH.

3. TlurarenbHble CpeAbl, HCIOJIb3yeMbl€ B MPOMBIIIJICHHOM IOJXY4Y€HUH OHMOTEXHOJIOTHYECKHX
MPOIYKTOB (KOMIUIEKCHBIE U CHUHTeTH4YecKue). X cocTtaB, 0COOCHHOCTH CTepUWIIN3alU. YpaBHEHHE
Mono.  CoxpaHeHHWe  TOJHOLIGHHOCTH  Cpeil  Opu  HuX  crepunuzanuu.  Kpurepuit
Heiitnnopdepa-Xemppu.

4. Crepunuzanusi (hepMeHTAIIMOHHOTO oOopynoBaHus. «Crnabble TOYKH» BHYTPU CTEPUIH3YEMBIX
emkocTeil. [Tpobrembl repmeTr3anuu 000pyIOBaHUs U KOMMYHUKaIMi. TpeOoBaHUs K MTPOAYIIEHTaM
OMOTEXHOJIOTUYECKHX MPOAYKTOB Ha MPOMBIIIICHHOM ITPOU3BOJICTBE.

5. OuncTKa ¥ cTepUIM3aIMs TEXHOJIOTHUECKOro Bo3ayxa. Cxema MmoaroToBKH BO3ayXa, 0JaBaeMoro
B ¢epmenrep. [IpeasapurensHas ourictka. Crepunusyromas puiasrpanus. IPPeKTUBHOCTh pabOThI
¢unbTpoB. Koaddunment npockoka.

6. Kpurepun otbopa ¢epmentepoB. [nmybunnas Qepmentanms. MaccooOmen. IloBepxHocTHas
¢depmenranus. TpeGoBanuss K (epMEHTAIMOHHOMY IIpoIecCcy. YCIOBUS (epMEHTAUuu B
3aBUCUMOCTHU OT (PU3MKO-XMMUYECKUX M OMOIOTUYECKUX CBOMCTB OMOTEXHOJIOIMYECKOTO MPOIYKTa
U XapaKTEePUCTHK OMOOOBEKTA.

7. OOparublii ocMoc ¥ MHKpoduiasrpanys. CyIHOCTh HPOIECCOB, MX OTIUYHME M BApPHAHTHI
MCTIOJIb30BaHUS TPH OMOTEXHOIOTUYECKOM MTOTYYSHHUH JIEKAPCTBEHHBIX CPEICTB.

8.  OcCHOBHBIE METOZBI CYIIKH, HCIOJb3yeMble B OHOTEXHOJOTMM JIEKAPCTBEHHBIX CPE/ICTB.
TeopeTnueckue 0CHOBHI CyOIMMAIIMOHHOM CyIIKU. TpoiiHas TOUKa COCTOSIHUS BOBI (CXeMa).

9. Metonbl BBIJENEHUS, KOHICHTPUPOBAHUS M OYHMCTKH OHMOTEXHOJOTHMYECKHUX MPOAYKTOB Ha
NPOMBIIIJICHHOM npeanpustud. CupemeHtanuss OMOMacchl. YpaBHEHHE CKOPOCTH OCaXKACHUS.
Koarynsutel. ®nokynsutel. Llentpudyruposanue. CenapupoBanue smynbcuil. DunbsrpoBaHme.
Koarynsus (kucinoTHas, coneBasi M TeMineparypHasi). BeicanuBane U ynsTpaguiIbTpariys.

10. Metonsl u3BJICYEHUS BHYTPHKJIETOUYHBIX MNPOAYKTOB. CrocoObl pa3pylIeHUs KIETOK.
DKCTparupoBaHUe 1LIEJEBBIX MPONYKTOB. [IpOTHBOTOUHAs AKCTpakius, TBEpAO(DA3HAs IKCTPAKIIHSL.
OcHoBHbIe TpUHIUTIBL. CIIOCOOBI OTJENIEHNUS CYTIEPHATAHTOB OT LEJBIX KJIETOK, OOJIOMKOB KIETOK U
ocagkoB. Metonbl 00eccoiIMBaHUS PAacTBOPOB. MeETONbl BBIACIECHUS W OYHUCTKU TPOAYKTOB M3
KYJIBTYpaJIbHOM JKUJIKOCTH.

11. Metoap! mpemnapaTuBHOW Xpomarorpaduu Ui BBIIEJICHUS U OYUCTKA OHMOTEXHOJOTHYECKHUX
nponyktoB.  OcHOBHble  mpuHUMNBL. — KojoHowHas,  ajgcopOuuoHHas — Xpomarorpadus.
Honno-oOMennas xpomarorpadus, addunHas xpomarorpadus, renb-GpuibTpanus. MeToab
BBICOKOA((EKTHUBHOM KUAKOCTHOM XpoMarorpadguu. MeTosbl mpenapaTuBHOTO 1eKTpodopesa amst
OYHMCTKU OMOTEXHOJIOTUYECKUX MPOAYKTOB.

12. OcHOBHBIE MapaMeTpbl KOHTPOJIS M YIPABJICHUS OMOTEXHOIOTHYECKUMHU IpoleccaMu. MeTobl
aBTOMaTH3MPOBAHHOTO  KOHTpoiss pH, MOHHOTO cocTaBa TEXHOJIOTMYECKHX  PacTBOPOB,
KyJBTYpPaJIbHBIX JKUIKOCTEH, NMUTATEeNIbHBIX cpel. KOHTposb cocTaBa TEXHOJNOTMYECKHX TIa30B.
Metoasl  KOHTpOJIE ~ KOHLIEHTPAllMM  CyOCTpaToB W OHOTEXHOJIOTHYECKHX  IMPOIYKTOB
(TUTpUMETpUYECKHE, ONTUYECKUE, OMOXUMHUYECKHE). DJEKTPOAbBl W OHOCEHCOpPHl Ha OCHOBE
UMMOOHMIM30BAHHBIX KJIETOK M (epMeHTOB. MeTonsl Xxpomarorpaduu B pELICHUH 3ajad
OMOTEXHOJIOTUYECKOTO POU3BOACTBA.

13. TpeboBanus GMP B ycioBusix Mpou3BOACTBA (hapMalleBTUUYECKHX MpernaparoB. OCOOEHHOCTH
tpeboBanuit GMP B yciioBHsIX OMOTEXHOIOTHYECKOTO POU3BOACTBA.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

Teopetuueckue Borpocsl/CobecenoBanme

TecToBbIl KOHTPOJIb
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Tema 2.3. Hnocenepnas susumonocus. Ilepcnekmugbl ucnonb308anus uMmoounusayuu buoo6vexmos
6 buomexHono2uyeckom npousgoocmee. Memoowi ummobunrUzayUU
(Jlexyuonnvie sanamus - 24.; [Ipakmuueckue 3anamusi - 44.)
Wmxenepnass sH3uMoNorus. IlepcrekTHBBI HMCIONB30BaHUSA HMMOOHIM3AIMK  OHMOOOBEKTOB B
OMOTEXHOJIOTUYECKOM IIPOM3BOACTBE. MeTO1bl UMMOOMIIN3ALIUN

Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI
Teoperuueckue Bompocs/CobecenoBanue
TecToBbBIN KOHTPOJIb

Tema 2.4. Qumobuomexnoonusi. Memoovl Ki1emouyHo20 KyIbmMUusUupo8arus pacmeHull.

(Jlexyuonnwvie sanamus - 24.; Ilpakmuueckue sauamus - 44.)

Bompocsl, paccmarpuBaembie Ha 3aHATHH:

1. TexHomorusi KyJIbTUBHPOBAHUS PACTUTENIBHBIX KJIETOK. KammycHble U CyCleH3UOHHbIE KYJIbTYpPbI
KJIeTOK pacteHuil. [IpuHnunuanbapie ommmuus. Vcronb3yeMple mUTaTelbHble cpeibl. OcOOCHHOCTH
pOCTa pacTUTENBHBIX KJIETOK B KylbTypax. @utoropmonsl. [Ipobnemsr crepuibHocTH. OCOOEHHOCTH
MeTaboJIM3Ma pacTUTEIBHBIX KJIETOK in Vitro.

2. ®wuroropmonbl. Krnaccubpukamms. Mexanuzm aeiicTBusa. (OCOOCHHOCTH OTENIBHBIX TPYIII
(UTOrOPMOHOB B MPUMEHEHUH K TEXHOJOTUHU KJIETOYHOTO KyJIbTUBUpOBaHMs pacTeHui. [lonsTue o
TOTUIIOTEHTHOCTH PACTUTENbHBIX KIETOK.

3. IlepBuuHbie U BTOpUYHBIE MeTabONMUTHI pacTeHuil. Kmaccudukamms. Xumudeckas CTPYKTypa.
buorenernueckue  NpeAlIECTBEHHWKM  BTOPUYHBIX  MeTabonutoB.  buonormueckas  u
(dapmakosornyeckass akTUBHOCTh BTOPHYHBIX MeTa00nuTOoB. OCOOEHHOCTH HAKOIUIEHHS B KJIETKaX
BTOPUYHBIX META0O0JIUTOB B 3aBUCUMOCTH OT YCJIOBH KJIETOYHOTO KYIbTHUBUPOBAHUS.

4. Ti — nmna3muga (OCHOBHAs CTPYKTypa) M €€ 3HAYCHHUS B T€HETUUYCCKOW MH)XCHEPUU PACTEHUH.
1-JIHK, Vir- rensl, ori- TeHsl, tra- TeHbl U UX QYHKIUUA B cocTtaBe Ti Turasmuisl. Mcnonb3oBanme
arpo6akTepuii B hputoObnoTexHonoruu. [lomydenrne TpaHCTEHHBIX PaCTCHUH.

5. MeTtoasl UMMOOHMIIN3ALIUY PACTUTENBHBIX KJIETOK. [Ipobiaembl sKcIpeccuu 1eneBoro MpoayKTa u3
MMMOOUIM30BaHHBIX KIJIETOK pacTeHui. [IpumeHeHne pacTUTENbHBIX KIETOK Ui TpaHchopmanuu
JIEKApCTBEHHBIX BEIICCTB (KOHKPETHBIC IPUMEPHI).

6. TexHomorusi KyJbTHBHUPOBAaHUS PACTUTENbHBIX KJIETOK. [1ONroTOBKAa MEPBUYHBIX HKCIIAHTOB.
HeoOxomumble ycioBusi i KyJIbTUBUBPOAHMS PACTUTENBHBIX KJIETOK in  vitro. [Ipumepst
OMOTEXHOJIOTUYECKUX MPOIYKTOB, MOTYYaeMbIX C UCIOIB30BaHUEM KYJIBTYP KJIETOK PACTEHUH.

7. JlekapcTBeHHbIE TNpenapaThl, MOJy4aeMble W3 KYJIbTYp KJIETOK >KEHBLICHS, POAMONIBI PO30BOM,
BOpOOEHHWKA, CTEBUH, HANEPCTSIHKU, Ta0aka W JHOCKOpeH. KOHKpEeTHBIM mMpuMep mpemnapara
TEXHOJIOTHSI €T0 MOJTYUYEHUS C HCII0JIb30BaHUEM METOA0B (PUTOOMOTEXHOIOTHH.

8. MeTonp! BbIIETICHUS U OYUCTKH OMOTEXHOJOTUYECKUX MPOIYKTOB M3 KYJIBTYp KJIETOK pacTeHUM
(mepBUYHBIX ¥ BTOPUYHBIX MeTa0oauTOB). OCHOBHBIE NPHUHLMIIBI METOAOB. MeTonpl aHanusa
XUMHUYECKOM CTPYKTYpPbI paCTUTENIbHBIX OMOTEXHOIOTUYECKUX MPOTYKTOB.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

TecToBbIN KOHTPOJIb

Tema 2.5. Texnonoeuu Kyribmusuposauus KiemoK HCUOMHuIX. I udbpudomHvie mexHoOI02UU.
Ilpenapamvl Ha ocHose MOHOKIOHANLHBIX aHmumen. Memoo H®DA. Hmmynobuonoeuueckue
npenapamul.

(Jlexyuonnwvie 3anamus - 24.; Ilpakmuueckue sauamus - 44.)

TexHonmoruu KyJlIbTHBHPOBAHUS KIETOK >KMBOTHBIX. ['MOpumoMHble TexHonoruu. IIpemaparel Ha
OCHOBE MOHOKJIOHAJIBbHBIX aHTuTes. Meton UDA. UmmyHOOMOIOTHUECKHE TIpenaparsbl.

Tema 2.6. Umocosoe 3ansmue no MLE. 1.2. Obowasn buomexnonozus
(IIpaxmuueckue 3auamusi - 44.; Camocmoamenvnas paboma - 164.)
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Urorosoe 3austue no M.E. 1.2. O0wmas 6MOTEXHOIOT U

Pazoen 3. Mooynvnasa eounuya 1.3. Y4acmuas oGuomexnonozusn

(Vlekyuonnwie 3auamusn - 10u.; Ilpakmuueckue 3anamusa - 24u.; Camocmoamenvnas paooma -
16u.)

Tema 3.1. Pexombunammuvie Oenxu u nonunenmuovl. buomexnonoeus pekomounammvix 6enxkos
(Jlexyuonnwvie s3anamus - 24.; Ilpakmuueckue sauamus - 44.)

Bompocsl, paccmarpuBaembie Ha 3aHATHH:

1. OOm1as cxema, OTpakarolasi TEXHOJIIOTHIO MOTy4YeHHs] peKOMOMHATHOTO OeJka ¢ UCIOIb30BaHUEM
MOJXOJI0B U METOJIOB TeHETUYECKOM NHKEHEPUH.

2. Tlpenaparsl nncynuHa. Knaccudukamus. Mexanusm neiictBus. @apmakoiorndeckue 3PpQexTo.
MeTtonp!l monydyeHus WHCYNHHA (yCTapeBIIME M COBPEMEHHBIE). buoTexHoiorus B MpPOU3BOJICTBE
MpernaparoB HHCYIMHA. lcmonb3yemble NpOAYLEHTHl W MUTarenbHble cpeabl. OcoOeHHoCTH
¢dbepmenTanuu. MeToabl BbIJICICHUS U OYUCTKU UHCYANHA. CTanaapTu3anus npenapatos. [Ipuannsl
pa3BuTHs MOOOYHBIX 3PPEKTOB MTPU MPUMEHEHUN UHCYITHHA.

3. PexomOuHaHTHBIE (haKTOPHI MUIa3MoKoaryisiuu. [Ipumepsr nmpemapatoB. MexaHu3M JIEUCTBUS.
buotexnonorust B npousBoicTBe (akTopoB. Mcmonb3yemble MPOAYLEHTHl U MUTATENbHbIE CPEIbI.
Ocobennoctu pepmeHTannu. MeTo/ibl BbIZIENIEHUSI U OYMCTKH (PAKTOPOB IMIa3MOKOATyISIIUH.

4. TIlpemapatel ropMoHOB runopuza. Dapmakomornueckue 3hdexTel. buorexHomorus B
MPOM3BOJACTBE IpEraparoB Ha OCHOBE OENKOBBIX TOPMOHOB. lcmonb3yemble HPOAYLUEHTHl H
nuTarenbHble cpenbl. OcobeHHocTH (epMeHTaunu. MeTonbl BBIIEICHUS U OYUCTKU JEHCTBYIOLIUX
BenlecTB. Bo3moxHbie 000uHbIE 3 GEKThI TPU MPUMEHEHUH NPENapaToB U UX MPUYUHBI.

5. Jlaktroeppun, uarepdeponsl, paktopsl pocta. @apmakonorudeckue 3gpdektsl buorexHomorus B
MIPOM3BOJCTBE IPENaparoB Ha OCHOBE PEKOMOMHAHTHBIX OenkoB. Mcmonb3dyeMble MpOAyLEHTHl U
nuTarenbHbie cpenbl. OcobeHHocTH (epMeHTaunu. MeTonbl BBIIEICHUS U OYUCTKU JEHCTBYIOLIUX
BellecTB. Bo3moxHble 0O0YHBIE 3 GEKThI TPU MPUMEHEHUH NPENapaToB U UX MPUYUHBI.

6. PexomOuHanTHBIe aHTHTeNa. [IpuMepnl. 3HadeHWE I MPAKTUKU. TEXHOJIOTHS TONYyYEHUS
PEKOMOMHAHTHBIX aHTHUTEN. lcmonb3yemble MPOAYLEHTHI, MUTATENbHBIE CpPeAbl U OCOOEHHOCTH
¢bepmenTanuu. TexHONOTHs BBIACICHUS U OYUCTKU PEKOMOMHAHTHBIX aHTUTed. CTaHmapTuzanus u
aHaJIU3 TOTOBOTO MPOIYKTA.

7. Ilpemaparsl Ha oOcCHOBE ¢epMEHTOB. TEXHOIOTHSI TPOMU3BOJICTBA IMIpEraparoB Ha OCHOBE
PEKOMOMHATHBIX (epMeHTOB. TE€XHOIOTUU BBIJIEICHHUS U OUYUCTKU (EPMEHTOB U3 KYJBTYpP KIETOK,
OpraHoB U TKaHel >XMBOTHBIX. [IpumMepnl pepMeHTHBIX MpenapaToB (He MeHee 3-X MPUMEPOB U3
Pa3HBIX TPYIII MPEnapaTroB).

8. Hcnonp3oBaHuE KyJIbTyp MUKPOOPTAHMU30B, PACTEHUH M >KMBOTHBIX B MOJYYEHUHM OEIKOBBIX
npernaparoB U (pepmeHTOB. OCOOEHHOCTH KYJIbTUBUPOBAHUS Pa3IUYHBIX KiIeToK. HeoOxommmbie
YCIIOBUS 1Ji CUHTe3a 0eNKOB. TeXHOJIOTHH BBIJEICHUS U OYHCTKH OEJIKOBBIX IIPENaparoB.

9. Meroapl uccleqOBaHUS CTPYKTYpbl OEIKOBBIX MpernaparoB W (epMeHTOB. MeTonsl aHanu3a
CTPYKTYpHI Oenika. MeTo/bl hcciaeIoBaHus aKTUBHOCTH (DEPMEHTOB M MHBIX OEJIKOBBIX MPENapaToB.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI
Teoperndeckue Bonpockl/CobecenoBaHne

TecToBbIl KOHTPOJIb

Tema 3.2. Buomexnonoeuss AMUHOKUCIOM U HYK1€OMUO08
(Jlekyuonnwvie 3ansamus - 2u.; [Ilpakmuyeckue 3anamusi - 44.)
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Bomnpocsl, paccmarpuBaeMble Ha 3aHATHU:

1. JlexapcTBEHHBIE NpenapaTbl HA OCHOBE aMUHOKHUCIIOT W HYKJIEOTUIOB. 3HAYEHHUE JUISl PAKTUKH.
Hcnonp30BaHUE AHTUCMBICIOBBIX HYKJIEOTHUIOB, aNTaMEpPOB M HHBIX OJUIOHYKJIEOTHUIOB B
OMOTEXHOJIOTUH U (hapMAKOJIOTHH.

2. MeTozbl NOTy4YeHUs: aMUHOKHCTIOT. OCOOCHHOCTH METOJ0B. 3HaYCHUE TeHETUUYECKOM, KIIETOUHOM
UHXXCHEPUHU, WH)XEHEPHON SH3MMOJIOTMM B IIOJIYYEHHU IPENapaTroB aMHUHOKHUCIOT (KOHKPETHbIE
IIPUMEPBHI).

3. Meroapl NOIy4YEHUS] aMUHOKHUCIIOT. XHUMUKO-IH3UMaTHUeCKuil cuHTe3. [lonmydyeHne ontudeckux
M30MEPOB aMUHOKUCIIOT MyTEM MCIOIb30BAHUE MMMOOMIIM30BAHHBIX alliIa3. MUKPOOPTaHU3MOB.
[Tony4yeHne aMHUHOKHCIOT METOAOM THJIpOJIN3a OeNKOB. AHaIN3 aMHHOKHCIOTHOTO COCTaBa
TUJIPOIN3aTOB.

4. O6mye MPUHIUIBI KOHCTPYUPOBAHUS IITAMMOB MHKPOOPTaHHU3MOB-IIPOIYLIEHTOB aMUHOKHUCIOT
KaK MEpBUYHBIX MeTa00IUTOB. OCHOBHBIE MYTH PEryJSIUH OMOCHMHTE3a U €r0 MHTCHCU(UKAIHH.
MexaHu3Mbl OMOCHHTE3a ITyTAMHUHOBOW KHCIIOTHI, JM3MHA, TPEOHHMHA, TpUNTO(haHA, METHOHUHA.
KoHkpeTHble moaxoapl K peryasuuu Kaxjaoro mpouecca. Co3mgaHue CynepnpoaylieHTOB
(MeTabonuyeckass MHXCHEPHS).

5. I'myramuHoBas kuciorta. buonornueckas ponb. 3HaueHHWE s OpraHu3Ma (He MeHee 3-X
KOHKPETHBIX TIpUMEpOB). Merabonudeckass WHXCHEpUS TMPOMYICHTOB (CyMeprpoayIlEHTOB).).
TexHonmorust TPOM3BOACTBA IIIYTAMHUHOBOM KHUCIOTHL. YcioBusi (epmenTtamuu. TexHomorus
BBIICJICHUS Y OYUCTKU ITyTAMHUHOBOW KHUCJIOThL. AHAIW3 M CTaHJapTU3alLlks [Ipenapara.

6. JIuzun buonorudeckas posib. 3Hau€HUE JUIsl OpraHu3Ma (He MeHee 3-X KOHKPETHBIX MPUMEPOB).
Metabonuueckas WH)KEHEPHUsI MPOAYLIEHTOB (cyneprnpoay1eHToB). ). Hcnonb3yembie
NPEAIIECTBCHHUKHA. TeXHOJIOTHsl TMPOW3BOJACTBA JHU3MHA. YcinoBusA (epMeHTanuu. TexHOIOorHs
BBIICJICHUS M OUYNCTKHU JIM3MHA. AHAJIU3 U CTaHAapTU3alMsl Ipenapara.

7. MetuonuH. SAM (rentpai), TpeoHUH. buonoruueckas posib. 3Ha4eHHUE JUIsl OpraHu3Ma (He MEeHee
3-X KOHKPETHBIX TpUMEpOB). Merabonudeckass WHXKCHEPUsS MPOLYICHTOB (CyMEepIpOAYICHTOB).
Hcnonpzyemble NpenlIeCTBEHHUKU. TEXHOJIOTUS NMPOU3BOACTBA TpeoHMHa, SAM M MeTHOHMHA.
VYenoBuss  epmenTanu.  TeXHONMOTHsl BBIACNEHHS M OYUCTKM TpemaparoB. AHAIU3 H
CTaHJapTU3aLMsL.

8. JleliuuH, BanuH, m3oneuH. buonornueckas ponb. 3HaueHuwe sl opraHu3ma (He MeHee 3-x
KOHKPETHBIX TNpUMEpoB). Merabonndyeckass HWHXEHEpUs NPOAYLEHTOB (CyNepnpoaylLEHTOB).
Texnonmorust mTpou3BOACTBA. YCIOBHUA (epMeHTAluH. TeXHOJOTHs BBIACICHUS W OYUCTKH
npernaparoB. AHaiau3 M CTaHAAapTH3anus. TEXHOJIOrMsT M 3HAUEHUE IIPEenapaToB Ha OCHOBE
KETO-aHaJIOTOB JaHHBIX aMUHOKHUCIIOT.

9. Tpunrodan buomnornueckas ponb. 3HadeHHe Ui OpraHuM3Ma (HE MeHee 3-X KOHKpPETHBIX
npuMepoB). Merabonuueckas HHXEHEPHs MPOLYLEHTOB (CymeprponyuneHToB). Mcmonb3yemble
NPEIIECTBEHHUKH. TEXHOIOTUS MTPOU3BOACTBA TpUNTo(aHa. YciaoBus (pepMeHTanuu. TexHOIorus
BBIJICJICHUS M OYUCTKH TpuUnTo(haHa. AHAINU3 U CTaHJApTH3AIMA [Ipernapara.

Texymui KOHTPOJIb
Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI
Teopernueckue Bompocs/CobecenoBanue

TecToBbIN KOHTPOJIb

Tema 3.3. Buomexnono2us 6umamuHos u KoghepmerHmos
(Jlekyuonnwvie 3ansimus - 2u.; IIpakmuyeckue 3anamusi - 44.)
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Bomnpocsl, paccmarpuBaeMble Ha 3aHATHU:

1. ®AJ, ®MH, HAl, HA/I®. buonoruueckass poyib. 3Ha4eHUE sl Opranu3ma (He MeHee 3-X
KOHKPETHBIX TNpUMEpoB). Merabonndyeckass HWHXEHEpUs NPOAYLEHTOB (CyNepnpoaylLEHTOB).
Hcnonb3yemble  TpEAIISCTBEHHUKU. TEXHONOTHS NpPOM3BOACTBA.  YCIOBUS  (pepMEeHTaIHH.
TexHonorust BeIAEIEHNS U OYMCTKU. AHAJIN3 U CTaHIapTU3ALMs [IPENapaToB.

2. PubodmnaBun m TmamuH. buonormueckas ponb. 3HaueHHE A OpraHuzMa (He MeHee 3-X
KOHKPETHBIX TpUMEpoB). Merabonndyeckass HWHXEHEpUs NPOAYLEHTOB (CyNepnpoayLEHTOB).
Hcnonb3yemble  NpeAIIECTBEHHUKU. TEXHONOTHS NpPOM3BOACTBA.  YCIOBUS  (pepMeHTaIHH.
TexHonorust BeIAEIEHUS U OYMCTKH. AHAJIN3 ¥ CTaHJapTU3aLUA [Ipenapara.

3. Huxkotunamua. buonornyeckas posb. 3Ha4eHHE IJi1 OpraHM3Ma (HE MeEHee 3-X KOHKPETHBIX
npuMepoB). Merabonuueckas HHXEHEPHs MPOLYLEHTOB (CymeprponyuneHnTo). Mcmonb3yemble
NPEIeCTBEHHUKU. TeXHOIOTHs TPOU3BOICTBA. YCIOBUS (pepMeHTanu. TexHOoIorus BeIACICHUS U
OYMCTKHU. AHaJIU3 U CTaHAapTU3alysl Ipenapara.

4. IlanToTeHOBas Kuciora. buonormueckas ponb. 3HaueHue JUIsl opraHu3ma (HE MeHee 3-X
KOHKPETHBIX TNpUMEpoB). Merabonnyeckass HWHXEHEpUs NPOAYLEHTOB (CyNepnpoaylLEHTOB).
Hcnonb3yemble  TpEALICCTBEHHUKU. TEXHONOTHS TpPOM3BOACTBA.  YCIOBUSA  (pepMeHTaIHH.
TexHonorust BeIAEIEHUS U OYMCTKH. AHAIN3 ¥ CTaHJapTU3aLK [Ipenapara.

5. IlupunokcuH. buonoruueckas ponb. 3HaueHUE JUIsl OpraHu3Ma (HE MeHee 3-X KOHKPETHBIX
npuMepoB). Merabonuueckas HHXEHEPHs MPOLYLEHTOB (CymeprponyuneHnTo). Mcmonb3yemble
NPEIECTBEHHUKH. TeXHOIOTHs TPOU3BOICTBA. YCIOoBUS (pepMeHTanuu. TexHOIorus BeIACICHUS U
OYMCTKH. AHAJIU3 U CTaHAapTU3allMsl Ipenapara.

6. ®onueBas kuciaora. buonornueckas ponas. 3HaueHUE Ul opraHu3Ma (He MeHee 3-X KOHKPETHBIX
npuMepoB). Merabonuueckas HHXEHEPHs MPOAYLEHTOB (CymeprponyuneHnTo). Mcmonb3yemble
NPEIEeCTBEHHUKN. TeXHOIOTHs TPOU3BOCTBA. YCIOBUS (pepMeHTanu. TexHOoIorus BeIACICHUS U
OYMCTKH. AHAJIU3 U CTaHAapTU3alysl Ipenapara.

7. AckopOuHOBasi KucioTa. buojormueckas ponb. 3HadeHHWE Juid OpraHu3ma (He MeHee 3-X
KOHKPETHBIX TpUMEpoB). Merabonndyeckass HWHXEHEpUs NPOAYLEHTOB (CyNepnpoayLEHTOB).
Hcnonb3yemble  NpeALICCTBEHHUKU. TEXHONOTHS NPOM3BOACTBA.  YCIOBUS  (pepMeHTaIHH.
TexHonorust BeIAEIEHUS U OYMCTKH. AHAJIN3 ¥ CTaHJapTU3aLUA [Ipenapara.

8. buotun. buonornyeckas poib. 3HaueHUE sl OpraHu3Ma (He MEHee 3-X KOHKPETHBIX IIPUMEPOB).
Mertabonuyeckas MH)XEHEPUS IIPOAYLIEHTOB (cyneprnpoayLeHTOB). Hcnonp3zyemble
NPEIeCTBEHHUKU. TeXHOIOTHs TPOU3BOICTBA. YCIOBUS (pepMeHTanu. TexHOoIorus BeIACICHUS U
OYMCTKH. AHAJIU3 U CTaHAapTU3alysl Ipenapara.

9. llmanokobanamuH. buonorudeckas poib. 3HaUCHUE Al OpraHu3Ma (He MeHee 3-X KOHKPETHBIX
npuMepoB). Merabonuueckas HHXEHEPHs MPOAYLEHTOB (CymeprponyuneHTo). Mcmonb3yemble
NPEIECTBEHHUKU. TeXHOIOTHs TPOU3BOICTBA. YCIOBUS (pepMeHTanu. TexHOIorus BeIACICHUS U
OYMCTKH. AHAJIU3 U CTaHAapTU3alysl Ipenapara.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

Teopetuueckue Borpocsl/CobecenoBanme

TecToBbIl KOHTPOJIb

Tema 3.4. Buomexnonocuss anmubuoOmMuKos
(Jlekyuonnwie 3ansamus - 2u.; [lpakmuyeckue 3anamusi - 44.)
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1. AHTHOMOTHKM KaKk OHMOTEXHOJIOTMYECKHE TMPOAYKThL. METOnbl CKpPUHUHIA MPOIYLEHTOB.
Bbuonoruueckast ponb aHTHONOTUKOB. OCOOEHHOCTH OMocHHTe3a. [IpUUMHBI O3HEr0 HAKOTUICHHS
aHTUOMOTHKOB B (PEPMEHTALIMOHHOM cpeJie TI0 CPaBHEHHIO C HaKoIIeHneM ouomaccel. Tpododasa u
uanodasa. Kpuas pocra MUKpOOPTaHU3MOB.

2. Axtubuoruku. Kiaccupukammsa. MonexynsipHble MexaHW3Mbl —JeiictBus.  [IpomyreHTs
aHTUOMOTHOKOB. MOJNIEKYIApHBIE MEXAHNU3MBI Pa3BUTHA AaHTHOMOTUKOPE3HUCTEHTHOCTH.

3. buocunTe3 neHUIMIITMHOB. COOpKA yIIIEPOTHOTO CKEJIeTa MOJIEKYIIbl OCH3UITNCHUITMIIIIHHA.

Ponp ¢enunanerara B OnocuHTe3e NeHUIMWUIMHA. Perymsmus OnocHHTe3a MEeHUIMUINHA B KJIETKE
nponyuenTa. [1oaxoap! K CO3MaHNIO CYNEPIPOAYIIEHTa OSH3MINEHUIHIUIMHA.

4. TexHonorusi MpOU3BOJACTBA OCH3WINCHULWUINHA HAaTpUeBO conu. TexHomormueckas cxema,
0coOeHHOCTH (pepMeHTAaUHU. TEeXHOIOTHs BBIACICHUS U OYMCTKU MPOIYKTA.

5. TexHonorus TONYy4YEHUS TOJYCHUHTETUYECKUX TMEHUIWUIMHOB  (aMHHO-;  KapOOKCHU-
YPEeUIONEHULIWUTMHOB).  buocuHTe3  6-aMUHONEHUIMIUIAHOBOM  KHUCIOTHL.  Mcronib3yeMblit
npoxayteHT. OcobeHHOCTH epMeHTAINH. 3HaYeHNe UMMOOMIN30BAaHHBIX (DEPMEHTOB ISl CO3/IaHUS
MOJYCUHTETUYECKHX aHTUOMOTHUKOB (KOHKPETHBIE IPUMEPHI). Bhiienenne u o4rcTka mpoayKTOB.

6.  TexHomorust  MOJy4eHUs]  TOJYCHUHTETHMYECKUX  MEHUIMUIMHOB  (OKca-;  KJIOKCa;
(GITyKITOKCAIMIUTHHA). 3HaueHue UMMOOUITN30BaHHBIX (dbepMeHTOoB TUTSt CO3aHus
MOJYCUHTETUYECKUX aHTUOMOTHKOB (KOHKpPETHbIE NMpUMEphl) brocnHTe3 6-aMHMHONEHUITMIIIIAHOBOU
kucioTel. Mcnonp3yemsiit mpoaynent. OcobeHHocTH (epMeHTanuu. BeineneHue u  o4MCTKA
IIPOAYKTOB.

7. Uedamnocnopunsl. Krnaccudpukanus. buocunres 1nedanocnopuna C. Hcnonb3yemble
nponyuentsl. Cxema Oumocunte3za JIAIIOK. Perymsamus mnpomecca. OcoOeHHOCTH MOTyYEHHUs
MOJYCUHTETUYECKHX 11e(aIIOCIOPHHOB.

8. TexHomorusi TPOM3BOJACTBAa O€Ta-TaKTaMHBIX AHTHUOMOTHKOB. TexHojormueckas cxema,
0coOeHHOCTH (pepMeHTaUHU. TEeXHOIOTHs BBIACICHUS U OYMCTKU MPOIYKTA.

9. Tlpou3BOACTBO MHTHOUTOP-3alIMIICHHBIX O€Ta-TaKTaMHbIX AHTHUOMOTHKOB. TexHomorus
MOJYYEeHUsI KJIABYJAHOBOW KHCJIOTHI M aMOKCHLWIIMHA (aMOKCHKJIaBa). MexaHU3M JIeHCTBUA
6era-nakramas. OTnmuauTenbHble ocobenHoctn MSSA 1 MRSA.

10. AMunornuko3uabl. Knaccuduxkanus. Mexanusm neiictBus. TeXHOIOTHs TPOU3BOACTBA. YCIOBHSA
¢bepmenTanuu. MeTobl BbIIEICHUS M OUUCTKH MTPOAYKTA.

11. Makpomunel. Knaccupukanms. Mexanuszm neiictBusa. TexHOnOrus mHpOM3BOACTBA. YCIOBHSA
depmenTanuu. MeToabl BBIACNCHHS M OYUCTKH MpOAyKTa. Mcmonab3oBaHWe KOMOWHATOPHOTO
CHHTE3a U MYJbTU(EPMEHTHBIX KOMIUIEKCOB B MOJYYCHUN HOBBIX MAKpPOJIHUIOB

Tema 3.5. Buomexnonozusi npenapamos Ha 0CHo8e TUNUO08 U Y21e80008. Texnoro2uu npouzsoocmea
cnupmoe u opeanudeckux xuciom. Iluwesas oOuomexunonrocus. Memoovl 6Guomexnonocuu 6
nepepabomke Hegmu, MeMAaILypeUU U IKOI02UU.

(Jlexyuonnwvie sanamus - 24.; Ilpakmuueckue sauamus - 44.)
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1. buoTexHONIOrUsl CTEPOMIHBIX TOPMOHOB. TpaJMLMOHHBIE MCTOUYHUKU IOJYUYEHUS CTEPOUIHBIX
ropmoHOB. [IpoGnembr Tpanchopmanuu crepounoB. IIpenmymiecTBa OuorpaHcopManuu mnepen
xuMudeckoil moaudukanumeii. IlITaMMbl MHKpPOOPraHM3MOB, O0JaJalOUIMe CIIOCOOHOCTBIO K
O6uorpancdopmarum crepon1oB. KoHKpeTHbIE peakiuy 6HoTpHachopMaLuu.

2.  MukpoOMOJIOTHYECKUH  CHHTE3 TUApPOKOpTH30HA. IlomydeHuwe mpenHU30J0HA  MyTEM
ounotpancdopmanmu (OMOKOHBEPCHUHN).

3. Ucnonp3oBanue OMOTEXHOJIOTHUU B TIOIYYEHUH MPENApaTOB CEPACUHBIX IIMKO3UA0B (Ha pUMeEpe
JUTOKCHHA) M CTEPOMIHBIX TOpMOHOB. Mcmomb3yemble — IITaMMbl  MHKPOOPTaHU3MOB.
[IpenmecTBenHuku. KoHKpeTHBIE peakuuu OuoTpaHchopMarui. MeTonbl BBICICHHUS M OYHUCTKU
CTEPOMIOB U3 KYJIbTYypaJIbHOU CPEIIBI.

4. Diiko3aHOMIBl W HX Ouojoruueckas poib. bHocuHTE3 SHKO3aHOMIOB W3 apaxuIoHATa.
Hcnonb3yemble (epMeHTHl Uit OHOcuHTE3a. MMKpPOOMOJIOTHYECKUH CHUHTE3 SHKO3aHOMIOB.
[Toaxonpl MeTabOIMUECKONH WH)KEHEPUH, HAINPABJICHHbIE HA YBEJIWYCHHWE CHUHTE3a apaxuioHara U
siko3aHouA0B. [IpuMepsl npenaparos.

5. OprocrepuH u BuTamuubl rpynmsl D. IIpoxynenTts u cxema 6unocunTe3a sprocrepuna. Cpensl u
nyTd uHTeHcu(ukanuu OmocuuTe3a. Ilomydenue BurammHa D u3 sprocrepuna. buomormueckas
posns ButamuHa D. IIpumeps! mpenaparoB Ha OoCHOBe BUTamuHa D. B03MOXHOCTH MOIydYeHHs
KaJIbLIUTPUOJIA.

6. Kaporunouns! u ux knaccudukanus. Cxema 6uocunresa. Vcnonbp3yemble TUTATEIBHBIE CPEIBL.
[Togxompl MeTabONMMYECKON HMHXEHEPHM Uil YCHUJICHHS CHHTE3a KapOTHHOUAOB. CTUMYISTOPHI
KapoTHHOOOpazoBaHusa. bera-kaporun. OOpazoBanue u3 OeTa-KapoTWMHAa BUTaMHMHA  A.
buonoruueckas poiab KapOTUHOB U BUTaMuHa A.

7. Kosnzum Q. Mcrounuk momyuenus. MaTeHcudukamus npouecca 6uocuHTe3a. buonornyeckas
poib KosH3KUMa Q.

8. bHOTEXHOJOrMs OpPraHUYECKUX KHUCIOT. [IpoMbllUIEeHHOE MONy4YeHHE JIMMOHHOM, SHTapHOW,
MaclsiHHOM, A0/M04YHOM, BHMHHOW KHCIOT. Cxema OuocuHTe3a. lcmonb3yemble NpOAYLEHTH H
MOAXOAbl K CO3JaHUIO0 CYNEPIPOAYLIEHTOB. YCIOBHS KyJbTMBUPOBaHUSA. METONbI BBIACIEHUS U
OYMCTKH MPOTYKTOB.

9. buotexHonoruss noaucaxapuioB. TeXHONOIHWsl MOJIYy4EHHs Kpaxmasa, araposbl, WHYJIMHA,
[JIMKOTeHA, aJbIMHATOB. TexXHONIOruu OMOKOHBEpCcHU MojucaxapuaoB. IIpomyneHTsl, yciaoBus
KyJbTUBUPOBAHUS UX KJIETOK. METONbI BBIEIEHUS U OYMCTKH MOJINCAXapUIOB.

10. IIpoMmbllIeHHOE MOJIyYEHHE CIHPTOB (3TaHOIA, MPOMAHOJA, U30IpomaHoiua). Mcnonb3yemele
npoayueHTsl. [logxoapl K co3laHuIO CynepnpoaylneHToB. OCOOEHHOCTH KyJIBTUBUPOBAHUS KJIETOK
IIPOAYLEHTOB. METO/bI BBIAEIEHUS CIUPTOB U3 KYJIBTYp KJIETOK IPOAYLIEHTOB..

11. Hcnonmp3oBaHME METOJOB OMOTEXHOIOTMH B d3komorud W Hedermepepadborke. I[lomyuenue
npUpoAHOro rasza. MeraHoreHku. buorpancdopmanuss HEPTENPOILYKTOB M HMHBIX TOKCHYECKUX
coeanHeHU. TeXHOIOTUN OYUCTKH CTOYHBIX BOA. MeToabl G0pBhObI C 3arpsA3HEHUSIMUA OKPY>KatoLIeH
cpenpl. Co3naHue MITaMMOB MHUKPOOPIaHHU3MOB C IOBBIIIEHHOW CIIOCOOHOCTBIO K JIECTPYKIHH
BEUIECTB. AKTUBHBIN WIJI. ADPOTEHKHU.

12. Ucnonp3oBanue OMOTEXHOJIOTHH B METAJUTYPTHH.

Tema 3.6. Umocosoe 3ansamue no M.E. 1.3. Yacmnas 6uomexuonoeus
(IIpaxmuueckue 3anamus - 44.; Camocmosmenvras paboma - 16u.)

Urorosoe 3austue o M.E. 1.3. YacTHas OMOTEXHOJIOTUA

6. Pekomenyemble 00pa3oBaTe/ibHbIC TEXHOJIOTHH

C uenpro GopmupoBanus u pazsutus Tpedyembix ®I'OC BO 3++ u OIIOIT BO xommereHmii npu
MPENOJaBaHUM JUCUUIUIMHBI «BHOTEXHONMOTHS) HCMONB3YIOTCS KaK TpPaJULMUOHHBIE, TaK U
MHHOBAIIMOHHBIE METO/Ibl OPraHU3aIK 00pa30BaTEIHLHOIO Mpolecca:

1. TpagumoHHBIe (HOPMBI OpraHU3aliK Y4eOHOTO MpoIiecca (JEKIUH, MPAKTUISCKUE 3aHSATHS ).

2. BaeaynuropHasi KOHTaKTHas paboTa:

(] IpOCMOTp MYyJIbTUMENUMHBIX IIPE3CHTALINN;

"] mouck u 0030p TUTEPATYPHI U NEKTPOHHBIX UCTOYHUKOB HHPOPMAIIMH 110 HHIUBUIYaTbHOMY
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3aJIaHUIO;
| HamMcaHue U 3anmTa pedeparos;

| uHOUBUAyaJbHas paboTa ¢ 00y4YaIOUUMUCS C UCTIOIb30BAHUEM TUCTAHIIMOHHBIX TEXHOJIOTUH IO
TeMaM MPaKTUYECKUX.

3. AkTuBHBIE (OPMBI OOyUCHHUS:

| MoaenupoBaHuE U pa300p KOHKPETHBIX CUTYaIHiA;

'] BBINOJHEHHE MPAKTUYECKUX PAadOT Mo OmodapManeBTHUECKON OLIEHKE KayecTBa TBEPHABIX U
MATKHAX JIEKApCTBEHHBIX (QopM, (papManeBTUUECKOM TOCTYMHOCTH M OHMO3KBUBAJICHTHOCTHU
JIEKapCTBEHHBIX CPEJICTB.

Hammucanne wu 3amura TBOpUeckod paboThl (GOPMHPYET HABBIKA pPabOThI CO CHEIHATbHOU
JUTEpPaTypoi, CIIOCOOHOCTh K aHAJIN3y aKTyaJlbHbIX MPOoOJeM, a TaKkKe CIOCOOHOCTh B MUChMEHHOM
1 yCTHOM (hopMe JIOTUYECKHU MPABUIBHO BBICTPOUTH CBOW JTOKJIAJl, CyMETh OTMETUTh CaMOe€ IJIaBHOE,
MPaBWJIBHO O(DOPMUTH PE3YIBTAThl CBOETO UCCIIEOBAHUS U JJOHECTH UX JIO CBOMX KOJUIET.
Hcnonp3oBanue B 00pa3oBaTeabHOM IMPOLIECCE MHHOBAIIMOHHBIX METOJOB TAKMX KaK: BBHIMOJIHEHUE
MpakTHUYEeCKUX paboT 1o OuodapManeBTHUECKON OLIEHKe KadecTBa TBEPABIX W MATKUX
JIEKapCTBEHHBIX (hOpM, (papMaleBTUUECKON TOCTYMHOCTH W OMOIKBHBAJIEHTHOCTH JIEKApCTBEHHBIX
CPEICTB, pelIeHne TPOOIEMHBIX CUTYallUii, BOZHUKAIOIIUX MTPH OMOTEXHOJIOTMUYECKOM ITPOU3BOJCTBE
JIEKapCTBEHHBIX IpEnaparoB, MOJAEIUPOBAHUE U pPa300p KOHKPETHBIX CUTyalUd, MOPOCMOTP
Mpe3eHTaI1il MO3BOJISIIOT peaan30BaTh KOMIIETEHTHOCTHBIHN MOAXOA U JatoT Hanbosnee 3pPeKTUBHBIC
pe3yabTaThl OCBOCHMSI TUCIUILUIUHBI « BUOTEeXHOIOTHs.

[IpuMmeHstoTCsl BUIBI TEKYILIETO U UTOTOBOIO KOHTPOJIS: YCTHBIA 3KCIIPECC-OMPOC, TECTUPOBAHHBIN
KOHTPOJIb JJIsl OTIpE/IeTICHHS] BXOJJHOTO U MPOMEKYTOUHOTO YPOBHS 3HAHUH.

Jnst peanuzanuu oOpa30oBaTENbHBIX MPOTPAaMM B paMKax MeTofa e-learning OTKPBHIT AOCTYI K
y4eOHO-METOJJMUYECKUM MaTrepuajaM B 3JEKTPOHHOW CHCTeME MOAACPK KU JUCTaHLMOHHOTO
ob0yuenuss 0C Moodle. CTyneHTbl UMEIOT TOCTYyH K Y4EOHO-METOIWYECKIUM MaTepuayiaM Kademap.
J1J1s BBITIOJIHEHUSI KOHTPOJIBHBIX 3aJaHHi, IIOATOTOBKU K MPAKTHYECKUM U CEMUHAPCKUM 3aHSTHSIM,
MOMCKa HEOOXoauMON WH(OOpPMAIIMK IIUPOKO HCIOJB3YIOTCS BO3MOXHOCTH TJIOO0AIBHOM CeTH
HuTtepHer.

Crynentsl 00y4aloTCsi C HCIOJb30BAaHHEM DJIEKTPOHHBIX  PEMO3UTOPUEB: IMpEnojgaBaTesu
JEMOHCTPHUPYIOT CTyAEHTaM oOOydYarollue U JEMOHCTPAIMOHHBIE BUACO(MUIbMBI, MPEJOCTABISIOT
CChUIKM Ha WHGOpPMAIMOHHBIM Marepuan B cetu HTepHET, NeMOHCTPUPYIOT pe3yibTaThl CBOUX
Hay4YHBIX pa3pa0d0TOK, HAYYHBIX KOH(PEPECHIIHI.

[IpumensieTcst Takke CaMOCTOSITENIbHOE YIIyOJeHHOE H3yueHHE CTYIEHTaMH BOIPOCOB, KOTOpPHIE
BXOJIAT B MMPOrpaMMy TUCIUIUIMHBI, HO HEJOCTAaTOYHO OCBEIIEHBI B y4eOHOM nuTeparype; noadopka
U CaMOCTOSTENIbHOE M3YYEHHE DJIEKTPOHHBIX PECYPCOB B 3JIEKTPOHHO-OUOIMOTEYHON cHCTEME
«KoHCynbTaHT cTyzneHTa. DIeKTpoHHas OHONMOTeKa MEIUIIMHCKOTO By3a», padoTa C 3JIEKTPOHHOU
NporpamMmMon «bHOTEXHOIOTHSD.

7. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYecKoe odecneyeHue QU CIUTIIHHbI
7.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTypPbl

Ocnognas numepamypa

1. Opexos, C. H. buorexnonorus: yaeOHHUK U CTYICHTOB (papmarneBTHUecKux otaenenuit / C.
H. Opexos, . 1. YakaneBa. - MockBa: Axagemus, 2014. - 288 - 978-5-4468-0788-8. - Tekcrt:
HETOCPEICTBEHHBIH.

2. OpexoB, C. H. buorexHomorus: y4eOHUK ISl CTYICHTOB (hapMaleBTUYECKUX OTACIICHUMN:

y4eOHHK 11l cTyneHToB (papmanesruueckux otaenenuii / C. H. Opexos, . . Yakanesa. - Mocksa:
Axanemusi, 2014. - 288 - 978-5-4468-0788-8. - TekcT: HENOCPEACTBEHHBIN.

Jlononnumenvuas rumepamypa

1. Caspikun, FO. O. buorexnonorus: yuedHoe nocodbue nns gapmanentos / FO. O. Cazpikun, C.
H. Opexos, U. U. Yakanesa; FO. O. Ca3pikun, C. H. OpexoB, 1. U. Yakanesa ; nox pexn. A. B.
Karnunckoro. - 2-e uzn. - Mocksa: Axkagemus, 2006. - 256 - TekcT: HEOCPEACTBEHHBIMN.
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2. Caspbikul, 0. O. buorexHonorusi: yueOHUK Ui (papManeBTOB: yueOHUK JUIsl (papMalieBTOB /
1O. O. Cazpixun, C. H. Opexos, . U. Yakanesa; 0. O. Cazbikun, C. H. Opexos, 1. W. Yakanesa ;
non pea. A. B. Kammnckoro. - 2-e wusn., crepeor. - Mocksa: Axaxemus, 2007. - 256 -
978-5-7695-4040-0. - TekcT: HENOCPEACTBEHHBII.

3. dapmareBTrueckass OMOTEXHOJOTHS: PYK. K MPAKT. 3aHATUAM: y4eOHoe mocodue / MockBsa:
I'SOTAP-Menua, 2015. - 432 c. - ISBN 978-5-9704-3435-2. - Tekct: snekrpoHHslid. // Geotar:
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970434352.html (mara oOparmieHus:
03.08.2023). - PesxuMm goctyna: 1o noAmnucke

4. ®dapmaneBTHYECKas OMOTEXHOJIOTHUS: PYK. K MPAKT. 3aHATUAM: ydeOHoe mocodue / Mocksa:
I'SOTAP-Menua, 2015. - 432 c. - ISBN 978-5-9704-3435-2. - Tekct: anexrponHslid. // Geotar:
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970434352.html (mara oOparmieHus:
25.04.2024). - PexxuM nocTyma: 1mno noJarnucKe

7.2. llpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEpHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
1. https://www.studentlibrary.ru/ - 55C "KOHCYJIbTAHT CTYIEHTA"
2. https://www.rosmedlib.ru/ - 9bC "Koncynsrant Bpaya”

Pecypcol « Unmeprem»
1. https://www.elibrary.ru/ - Hayuynas snexkrponnas 6uomuorexka eLIBRARY.RU

7.3. IIporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Jnst peanmzanmu  00pa3oBaTEIbHBIX TPOTPAMM OTKPBIT JIOCTYI K Y4eOHO-METOIUYECKUM
MaTepraiaM B CHUCTEME MOMJIEPKKU AucTaHIIMoHHOTO o0yueHus — 90C Moodle. CTyneHTbl UMEIOT
JOCTYII K Yy4eOHO-METOINYECKUM MarepuanaM kadenp. J{s BBIMOMHEHUS KOHTPOJBHBIX 3a/IaHHM,
MOJTOTOBKH K TPAKTUYCCKHUM M CEMHUHAPCKUM 3aHATHSAM, IOMCKAa HEOOXOAMMOW HH(pOpMaIuu
IIUPOKO MCTIOIB3YIOTCS BO3MOXKHOCTH TII00aIbHOM ceTu MIHTepHeT.

CrynenTsl 00ydYarOTCSi C  HCMOJIB30BAHUEM JJICKTPOHHBIX  PEMO3UTOPHUEB:  TPETOaaBaTesn
JEMOHCTPHUPYIOT CTyACHTaM OOydYaroniue M JIEMOHCTPAIIMOHHBIE BHICO(UIBMBI, MPEIOCTABISIOT
CCBUIKM Ha WH(MOPMAIIMOHHBIA Marepual B ceTH VHTepHET, NeMOHCTPUPYIOT PE3yJabTaThl CBOMX
Hay4YHBIX pa3pa0d0TOK, HAYYHBIX KOH(PEPECHIIHI.

Ilepeuenv npoecpammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILeHUS HOBbIX 8ePCULL NPO2PAMMbL)

. C90 3KL Pycckuiit Moodle;

. AHTHUTINArNar;

. AuTuBHpycHOe nporpamMmmHoe obecnieuenne Kaspersky Endpoint Security ms 6usHeca;
. [Iporpammusbiii mpoaykT «1C: Yausepcuter [TPODy;

. MS Office Professional Plus, Bepcus 2010,;

. MS Office Standard, Bepcus 2013;

. MSS Windows Professional, Bepcus XP;

. MS Windows Professional, Bepcus 7;

. MSS Windows Professional, Bepcus 8;

10. MS Windows Professional, Bepcus 10;

11. ITporpammuslii mponykT «1C: Ynpasnenue yueOHbIM LIEHTPOMY;

12. MS Office Professional Plus, Bepcus 2013,;

13. MS Windows Remote Desktop Services - Device CAL, Bepcus 2012;
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14. MS Windows Server - Device CAL, Bepcus 2012;

15. MS Windows Server Standard, Bepcus 2012;

16. MS Exchange Server Standard, Bepcus 2013;

17. MS Exchange Server Standard CAL - Device CAL, Bepcus 2013;

18. Kaspersky Security muis BuptyanbpHbIX cpen, Server Russian Edition;

19. MS Windows Server Standard - Device CAL, Bepcus 2013 R2;

20. MS SQL Server Standard Core, Bepcus 2016;

21. System Center Configuration Manager Client ML, Bepcus 16.06;

22. TIporpamma quis 9BM Statistica Ultimate Academic 13 cereBas Ha 5 monb3oBarenei ;
23. 1C:JloxymMmeHTOOOOPOT rOCYIapCTBEHHOTO YUPEKACHUS 8.;

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCA eXHCEHEOCTbHO)

1. Cucrema «Koncynsrantllimocy;
7.4. CnienuaJjibHbIe OMEILEHUs, 1a00PaTOPHH U J1a00paTopHOe 000py10oBaHUe

VYHuBepcuTeT pacrojiaraeéT Ha IpaBe COOCTBEHHOCTH M HMHOM 3aKOHHOM OCHOBaHUU
MaTepHaIbHO-TEXHUYECKOW 0a30i M1l obecrieueHuss o0pa3oBaTeIbHON JIEATEIbHOCTH (TTOMEIICHHS
u obopynosanue) mis peanuzanuu OIIOIT BO cnenmanurera/Hanpasienust oaroToBky mo bioky 1
«Iuctmmmuabl  (Moxynu)», brmoky 2 «lIpaktukw» (B YacTH y4eOHBIX MpakTUK) W bioky 3
«l'ocymapcTBeHHas HTOrOBask aTTECTALMSD B COOTBETCTBUH C YU€OHBIM IIIIAHOM.
MarepuanbHo-TeXHUYECKass 0a3a COOTBETCTBYET [EHCTBYIOIIMM MPOTHBOIOKAPHBIM MpaBUIAM H
HOpMaMm, oOOecrleyuBaeT TMPOBEJEHUE BCEX BUIOB YYEOHBIX 3aHATUH, MPAKTUYECKOH U
Hay4YHO-HCCIICIOBATEIILCKON pabOT 00yUaromuxcsi, MPeayCMOTPEHHBIX PAO0OYHM YUEOHBIM TIJIAHOM.

Yuebnble maboparopuu

VYuebnas naboparopust Ne206 (YuKNe2-2-8)
KK -ITanens - 1 mr.
HoytOyxk - 1 mT.
Cron yueHnueckui - 16 mir.
CTYJ Ta0OpaTOPHBIi - 21 1mT.
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